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1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCIHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00Pa30BaTeJIbHOI
nporpamMMmsbl o HanpasJjieHuo Quzuxa

B pesynbrare ocBoenuss OOIl marucTtparypbl OOydarOMIMICS TOJDKEH OBIIAJETh
CJIEYIOIIMMU pe3ybTaTaMu 00YUYEHHUsI 110 TUCIUILINHE!

OIIK-5 CIIOCOOHOCTBIO MCHOJIB30BaTh CBOOOII- 3HaTh:

HOe  BuajgeHue  npoeCCHOHATIBHO- | 1. COBpEMEHHbIE KOMIBIOTEPHBIE TEXHO-
IpOPHINPOBAHHBIMU 3HAHUSAMU B 00- | JIOTHH, IPUMEHSEMBIE IPU cOOpe, XpaHe-
JIACTH KOMITBIOTEPHBIX TEXHOJIOTHA sl | HAM, 00paboTke, aHammse M Ieperade
peurennst 3agad  mpodeccroHanbHoit | PH3HUecKoi nHopMaLmK;
JEATEIBLHOCTH, B TOM 4YHCJE HAaxoms- | 2- UPHHIHIBL HCIONb30BAHHS COBPEMEH-

IIAXCS 3a TpeIeiaMi HallpaBJIeHHOCTH HBbIX I/IH(l)OpMaLII/IOHHBIX TCXHOJIOTHHU B
(HpO(bI/IHSI) MOJI-TOTOBKHU HpO(l)@CCHOHaHbHOfI JACATCIbHOCTH.

Ymern:
1. rpamoTHO paboTath ¢ MHpOpMauuei,
I0JIb30BAThCSl MPOIPAMMHBIMH  METO]1a-
MU 3aluThl MHOpMau npu pabore c
KOMITbIOTEPHBIMU CHCTEMaMH.

Baagernb:
1. COBpeMEHHBIMH KOMITBIOTEPHBIMU TEX-
HOJOTHSIMUA IS PEHICHWS  HAy4HO-
HCCNE0BATENIbCKUX U MPOU3BOCTBEHHO-
TEXHOJIOTHYECKUX  3a1a4  1podeccuo-
HaJbHOH ESTENLHOCTH

2. Mecto nucuuninnbl B cTpykrype OOII marucrparypsl

Hucunmuinaa  KOMIBIOTEpHBIE TEXHOJOTMM B HAayKe M IPOU3BOJCTBE
npeacTaBiasieT  coO0OM  NUCHUIUIMHY — OOmIeHaydyHoro  Iukia.  JlucuuniauHa
KoMnbioTepHble TEXHOIOTMH B HayKe M MPOU3BOJACTBE 0azuMpyeTcsi Ha Kypcax IUKIOB
JUCLMIUIMH €CTECTBEHHOHAYYHBIX W NPOPECCHOHATBHBIX IUCUUIUIMH, BXOSAIIUX B
Moaynu Marematuka, @usnka, Teopernueckast ¢pu3nKa U HA MaTepuanax JUCUUILIINH
moaynsi  Wudopmaruka:  IIlporpammupoBanue, YmuciaeHHble  MeTOAbI W
MaTeMaTH4ecKoe MOJeJTUPOBAHNE U3 MPOrpaMM CTaHJAPTHOW MOATOTOBKU Ha (puU3M-
yecKkux (akyiabTeTaX YHUBEPCUTETOB OaKalaBpOB U CHEUUATUCTOB. MarucrpaHThl,
oOyuJaroluecs: 10 JaHHOMY KypCy JIOJDKHBI 3HaThb OCHOBBI MaTEMAaTHUECKOI'O aHAJIN3a,
MPOrpaMMUPOBaHUs, OOILIET0 U TEOPETUUECKOTO Kypca (PU3UKU U UMETh MPAKTUUYECKUE
HAaBBIKU [IPOTPAMMUPOBAHUS.

Jucuunnuna uzydaercs Ha 1 kypee B 1 u 2 cemecrpe.



3. O0beM QMCHUIUIMHBI B 32a49€THBHIX €IMHUIIAX ¢ YKA3aHUEM KOJIN4YeCcTBa
aKaJieMU4eCcKNX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4yarommuxcsi ¢
npenojaBaregeM (10 BUAAM 3aHATHH) M HA CAMOCTOSITEIbLHYIO

padoTy o0y4aommxcsi

OO6mast TpyJI10eMKOCTh (00BeM) AUCHUIUIMHBI cocTaBisieT 10 3a4eTHBIX eIUHUIL

(3E), 360 akageMu4ecKux 4acoB.

3.1. O0vém oucuyunaunsl o 6UOAM YUEOHBIX 3aHAMUIL (8 HaCaAX)

Bun yueOHoii padoThI

Bcero uacos

OO611ast Tpy10€MKOCTh JUCITUTUTHHBI 360
KoHnrtakTHas pabota o0yuaromuxcsi ¢ npenojaBareneM (1o BUAaM
y4eOHBIX 3aHATHI) (BCETro)
AynutopHas pabota (Bcero): 92
B T. YHCJIC:
Jleknun 18
[IpakTHueckue 3aHATHS 72
JlabopaTopHbIie pabOThI
B T.4. B aKTUBHOW M MHTEPAKTUBHOM (hopMax o4
Bueaynuropnas paborta (Bcero): 2
B Tom uucne - unauBUIyanbHas paboTa OOyYarOUIUXCS C 1
npenogaBaTesieM:
KypcoBas pabdota
WNnnuBuyanbabie paboTh
TBopueckas pabota (pedepart, IPOCKT)
DK3amMeH
CamocrosTenpHas paboTa 233
Bua npoMexxyTouHOM arTecTanuy 00y4Jaronierocs 3ayér
Ok3ameH 36

Bung ntoroBoro KoHTpOIIs

4. CoagepxaHue TUCHUIUINHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aeJiam) ¢
yKa3aHHeM OTBEJCHHOI0 HA HUX KOJIM4YeCTBA AaKaJleMHUYEeCKHUX YaCOB M BU/IOB

yueOHBIX 3aHATHI

4.1. Pazoenvt Oucuyuniunovt u mpyooemMKoCms no 6UOAM YYEOHbIX 3AHAMULL

(6 akademuueckux uacax)

< Buabl yueOHbIX 3aHATHIH, BKJIOYAS
‘§ g CaMOCTOSITETbHYI0 PadoTy 00y4a- ®opMbi Te-
z 3>
Bl OLIUXCH MU TPYAOEMKOCTh KYIIEro KoH-
Ne = B (B yacax)
w/n Pa3gen AMcHMIIMHbBI 5 TPOJIfl ycme-
S
‘E < AYAMTOPHbIE Y4€0- | CavocTosiTe bHAS BaeMoOCTH
o HbIe 3aAHATHS paGoTa oGy4aro-
Bcero | s | " | e
1 . Beenenue 1 6 2 2 1 2 Hoxman
2 OcHoBHble xapakrepuctuku OC 52 4 12 36 [lpuem mnpaxTuye-




o Buabl yueOHBIX 3aHATHH, BKIIOYAs
H*l ~ -
EE S CaMOCTOSITEJIbHYIO Pa0oTy 00y4a ®opMmbI Te-
>
a< HOLIMXCH U TPYA0EMKOCTh KYIIEro KoH-
Ne = B (B yacax)
w/n Paspen nucuunimHbI g3 TPOJIs ycIie-
é - ayAMTOPHBIE Y40~ | CavocTogTeabHAS BaeMOCTH
o HbIe 3aAHATHS paGora 0Gyuaro-
NpaKTH4ecKue IMXCcst
BCEI'O | Jexuiu 3aHATHS
Windows u Linux CKHUX 3aJJaHHHI
CobecenoBanne
3 BbICOKOIIPOU3BOAUTEIILHBIC BEIYUCICHUS 18 4 4 10 3ammura pedepaTa
4 [IepBOnpUHLIMIIHBIE METOBI pacyeTa 100 8 18 72 IIpuem npakTudye-
) CKHX 3a]1aHui
CobecenoBanue
5 WHTerpanpHble XapakTepPUCTUKU IICK- 52 0 1 4 3 8 IIpuem mnpaxTuge-
' TPOHHOI'O CTPOCHUS TBEPABIX TEJI CKHUX 3a[[aHHﬁ
CobecenoBanue
6 MonenupoBaHue CBOWCTB MOJIEKYJT 44 0 12 32 IIpuem npaktude-
) CKHX 3a/aHui
CobecenoBanue
7 Busyanuszauus u npeactaBieHue pe3yib- 42 0 10 32 IIpuem npaktude-
) TaToB CKHUX 3a[[aHHﬁ
CobecenoBanue
4.2 Cooeprcanue oucyuniunl, CMpyKmypuposanHnoe no memam (pazoeniam)
HaumenoBanue pa3jaeia
Ne pasi Conep:xkanue
AU CHUIJINHbI
Cooepoicanue N1eKyuoHH020 Kypca
1.1. | Beenenue OO01mas XxapakTepUCTUKAa COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIO-
ruii. Kommepdeckue u HaydHble TexHOJOTHH. CpaBHUTEIbHAsS
XapaKTepucThKa. TUIbI TUIEH3UNH Ha TporpamMMHOe obecriede-
HHE.
1.2 | OcHoBHble XapakTepucTH- | OCHOBHBIE XapaKTEPUCTUKU M 00JaCTH MPUMEHEHUS ONEepaIlOH-
k1 OC Windows u Linux HBIX cucteM cemeirictBa Windows. OCHOBHBIE XapaKTEpUCTUKU U
00J1aCTH MPUMEHEHHSI OTIePAIIMOHHBIX CHCTEM ceMercTBa Linux.
1.3 | BeicokompousBoauTenbabie | OCHOBBI MapaieNbHbIX BBIYHCICHUN. BBICOKOMIPOU3BOIUTEND-
BBIYUCIICHUS HbIE BbIUMCIEHUsA. Bupryanmmsanusa npunoxeHnid. Hactpoiika u
pabota BupTyanbHOU MamuHbl. O0naunbie BeruucieHnus. Kiacrep
KemI'V.
1.4 | IlepBonpuHIMIHBIE MeTO- | [I[puMeHeHHEe YMCIIEHHBIX METOJOB B Hay4YHBIX pacueTax. Merton
IIbl pacuera Xaprpu-®oka. Teopuss QyHKIMOHANA TJIOTHOCTU. AJITOPUTMBI
MPOrPAMMHOM peanu3auuu.. Pa3nmnuHble BUIIBI TICEBIONOTEHIINA-
J0B. [IpunoxkeHus s TPOBEICHHUS HAYYHBIX pacyeToB. Mcnomb-
30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHUM JJIsI CO3[JaHHUsl MaTEPUaIOB
C 3aJIaHHBIMU CBOMCTBaMH. Vcronb30BaHNE KOMITBIOTEPHBIX TEX-
HOJIOTHI B HAHOUHTYCTPHH.
Temwi npakmuieckKkux 3aHAMUL
1.1. | Benenue OO6mas XxapakTepUCTUKAa COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIO-
ruii. Kommepueckue u Hay4yHble TexHOJIOrMH. CpaBHUTENIbHas
XapaKTepUCTUKA. XapaKTepUCTHKA JIMIEH3UA MPOrpaMMHOIO
o0ecrnieueHrs YCTAaHOBJICHHOTO B KOMITBIOTEPHOM KJIacce.
1.2 | BeicokonpousBoautenbubie | Obmast xapakrepuctuka OC Linux. OCHOBBI MapaielbHBIX BbI-

BBIYMCIICHUA

YUCJICHUH. BBICOKOIIPOU3BOAUTENBHBIE BBHIYMCICHN. Bupryanu-
3arus mpuioxeHuid. Hactpoiika u pabota BUPTyabHOW MaIlTuHBI.

Kiactep KemI'V.




e HaumenoBanme pa3jaena Conepanmue
AUCHHUILINHBI

1.3 | [lepBompunHnunubie MeTo- | [IpuMeHeHne YucieHHble METOJ0B B HAay4HBIX pacyerax. MeTton

Ibl pacuera Xaprpu-®oka. Teopuss (yHKIMOHANA TUIOTHOCTH. AJNTOPUTMBI
MporpaMMHOI peanuzanuu. Meton mnceBaonoreHuuana. OO6mas
TEOpHs NTOCTPOEHUS IICEBAONOTEHIIMaNa. Pa3inunble BUIbI IICEB-
JONOTeHUHANIOB. [Ipunoxenus s MpoBEACHUS HAyYHBIX pacye-
TOB.

1.4 | Uuterpanbuble xapakTepu- | [InoTHOCTH cocTosiHMiA. 3apsiioBble COCTOSHUS aTOMOB. MeTozbl
CTUKHU 3JIEKTPOHHOI'O CTPO- | ONpPEAEICHUS aToMa B KpHUCTaule. DJIEKTPOHHAsl 3aCEJIEHHOCTb.
€HUS TBEPIBIX TEI Knaccudukanus xpuruueckux Ttouek. ['eccman. Ilpaxtuueckue

peanuzauuu metona beinepa. DHeprust cBsi3u. DHTANBIUS MApO-
obpazoBanms. lllupuna 3ampenieHHOW 30HBI. DHeprus Depmu.
H3MeHeHne AIEKTPOHHBIX CBOMCTB MOJ JEHCTBUEM THAPOCTATH-
YECKOI'0 JABJICHUS.

1.5 | MoaenupoBanue cBoiicTB | Mcnonp3oBanue pasznuuHbix Oasucos. Ilonck onTumanibHOM reo-
MOJIEKYJI METPUHU MOJIEKYJIbl. BplunciieHne 3aps/10BbIX COCTOSIHUN aTOMOB.

1.6 | Bmyammzamuss wu 1pen- | Busyanmsanuss KpucTamiMdeckoi cTpykrypbl. Iloctpoenue 30H-
CTaBJICHUE PE3YyJIbTATOB HOHM CTPYKTYpbl KpUCTAJUIMUECKUX Tel. Buzyanuszanus pacnpene-

JIEHUS 2JIEKTPOHHOM IJIOTHOCTH HA IUIOCKOCTH U B IIPOCTPAHCTBE.
Busyanuzanus MonekynspHbix opOutaneii. Co3gaHue mpe3eHTa-
LIMH 10 PE3yJIbTaTaM KOMIIbIOTEPHOTO MOJIEIUPOBAHUSL.

5. [lepeyeHb y4eOHO-METOAUYECKOT0 OOecTedeHus JAJIs1 CAMOCTOSITeIbHOH pPadoThI
o0y4yaromuxcs Mo JUCUUILIHHE

1. Tlpumepsl BXOIHBIX (haiiiIoB (CETEBOM AUCK B KOMITBIOTEPHOM Kitacce aya. 1326).

2. TlepedeHb OCHOBHBIX KOMaH]I (CETEBOM JUCK B KOMIIBIOTEPHOM Kitacce aya. 1326).

3. Buueoypoku mo HacTpoWKe BUPTYaIbHON MAIIMHBI M BBIYUCIUTEIBHBIX MAKETOB (CETEBOM
JIMCK B KOMITBIOTEPHOM KJiacce aya. 1326).

4. VYka3aHus M CIIPABOYHBIA MaTepHall JUIsl TPOBEACHUSI CAMOCTOSTEIbHBIX PACYETOB (CETEBOU
JIMCK B KOMITBIOTEPHOM Kjiacce ayn. 1326).

5. DnexTpoHHOE yueOHO-MeToaudeckoe nocodue [1] (cereBoit AMCK B KOMITBIOTEPHOM KJlacce
ayn. 1326).

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI IPOMEKYTOYHOM aTTeCTAIUN
00y4ar0IUXCA M0 JTUCHUIINHE

6.1 Ilacnopm ¢honoa oyenounvix cpeocme no oucyuniune

HaMMCHOBAHHUC OLICHOY-
HOro CpeacTBa

No KonTponupyemsie pa3nensi (Te-
n/m MbI) JUCLUIIAHBI
(pe3yabTaThl O pa3jenam)

Kox koHTpOonmmpyemoii komme-
TEHIUHN (WM €€ 4acTH)

1. BBenenue OIIK -5 (3nars:1, 2. Jlokma; 3a4er.
VYwmertn:1. Bnaners:1).
2. OcHoBHble xapaktepuctuku OC OIIK -5 (3uars:1, 2. [IpakTrueckue 3anaHus;

Windows u Linux Ymern:1). co0eceloBaHuE; 3aUeT.

3. Bricokornpon3BoauTeNbHbIE BbI- OIIK -5 (3uars:1, 2. 3amuTa pedepara; 3a4er.
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YUCICHUSI VYmers: 1. Bnagets:1).
4, [lepBonpuHIUITHBIE METOJIbI OIIK -5 (3Hath:2. [IpakTrueckue 3anaHus;
pacuera VYmers: 1. Bnagets:1). co0ecel0BaHuUE; KOH-
TpoibpHas paboTa; 3auerT;
JK3aMeH.
S. WHTerpanbHble XapaKTepUCTUKHU OIIK -5 (3nats:2. [IpakTueckue 3ananus,
3JIEKTPOHHOTO CTPOCHHS TBEp- VYwMmetb:1. Bnagets:1). KOHTPOJIbHAsE paboTa; JK-
JIBIX TEIl 3aMCH.
6. MopaenupoBaHue CBOWMCTB MoJie- OIIK -5 (Vmers: 1. Bna- | [IpakTrueckue 3aaaHus;
KyJ nethb:1). cobecer0oBaHuUE; KOH-
TpoJIbHasE paboTa; 23K3a-
MEH.
7. Busyanuzaius v mpeacTaBiIeHHE OIIK -5 (Ywmerts: 1. Bra- | IIpakTuueckue 3anaHus;
pe3yabTaToOB neth: 1. cobecenoBaHue; KOH-
TpoOJIbHasE paboTa; 23K3a-
MEH.

6.2 Tunoesvie KOHMpPONbHBIE 3A0AHUA UTU UHDBLE MAMEPUATIBL

Tembl pepepaToB 1o pasaesnaM JUCUUILINH

BLICOKOHPOH3BO)IHT€JIBHLIC BbIYUCJICHUSA

Kiacrepsr Beowulf.

OO0Oaunble BEIYUCIICHUS.

NN E

TPOM3BOJICTBE.

HapanneanHe BBIYMCJICHUS. 3aKOH AMz[ana.
KOMHI:I—OTCpHOG MOACIIMPOBAHUEC B IIPOU3BOJACTBC BBICOKOTEXHOJIOTUIHON H HaYKOCMKOM

9. Hcnosp3oBaHuE ONEPAIMOHHBIX cUCTeM cemericTBa Windows.
10. Vcnosib30BaHKe ONEPAlMOHHBIX CHCTEM cemeiicTBa Linux.
11. Tuns! nuIeH3UH Ha TPOrpaMMHOE 0OecTieueHHe.

Hcnonp30BaHnEe BEICOKOIIPOU3BOUTENBHBIX BEIUMCICHUN B (pr3HKE TBEPJOTO Tena.
Hcnonp30BaHnEe BBICOKOIIPOU3BOAUTENBHBIX BEIUMCIIEHUH IIPU CO3JaHUM HAaHOMATEPHAJIOB.
Bo3MOXHOCTH KOMIIBIOTEPHOTO MOJIETMPOBAHUS B (PU3KKE TBEPAOIO Tea.

OnepanoHHBIE CUCTEMBI, UCIIOIb3YEMbIE B BBICOKOIIPON3BOJUTEIBHBIX BBIUUCICHUSIX.

KOHTpOJIbeIe BOIIPOCHI U 3aJaHUsA AJIsA HpOMC)KyTO‘IHOﬁ aTTeCTAlluM 110 UTOraM 0CBO-

CHHUSA JUCHUIIINHBI

B Teuenne npenonaBanus kypca KoMbroTepHble TEXHOJIIOTHH B HayKe U IIPOM3BOJCTBE B Kade-
cTBE (OpM TeKyllell aTrTecTaluy CTYAEHTOB HCHOJIb3YIOTCS Takue (QOpMbI, Kak 3acilyllMBaHUE U
OLIEHKa JIOKJIa/1a 1o TeMe pedepara, codeceoBaHHEe NPU IpUEMe Pe3ysIbTaTOB MPAKTHUYECKUX paboT ¢
OLIEHKOM, a TaKkke KOHTpoJbHas pabdora. [lo utoram oOyueHus B 1-oM ceMecTpe MpOBOIUTCS 3a4eET, a

BO 2-0M CEMECTPEC MPOBOAUTCA IK3aMCH.

IIprmepbl BONPOCOB M 3aaHNI 1J1sl MHAMBUIYAJIbHOH PadOThI.

ko E

W3yueHre 0CHOB KOMaHIHOM CTPOKHU OINEPallMOHHON cucTeMbl Linux.

Busyanuzanus BIussHS SHEPTUU 00pPE3KH Ha CXOAUMOCTh Pe3yIbTaTOB.
Hcnonb3oBaHne BUPTYyaIbHBIX MAIIH.
Hcrnonp30BaHne oneparimoHHONW CUCTeMbI LinuxX B BEICOKOTPOU3BOIUTEIBHBIX BHIYUCICHUN.
[IpeumyiiecTBa 1 HEIOCTATKH MEPBOMPUHIIUITHBIX METOOB.
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Nzyuenne Bo3moxHocTel Tpaduueckoro wuHTepdeiica PWGUI nmns makera mporpamm
Quantum ESPRESSO.
BeimosHeHNEe caMOCOTIIaCOBAHHOTO pacyeTa.

Bonpocekl 1 3aganns 1JI CAMOCTOSATEILHON padoThI:
[IprMeHeHre YNCIEHHBIX METOJOB B HAYYHBIX pacyeTax.
[IprMeHeHre BEICOKOITPOU3BOIUTENbHBIX BEIUUCICHHH.
OcHoBHbIC KOMaHIbI LinuX.
Hacrtpoiika napaMeTpoB BUPTYyaJIbHON MaIlIUHBI.
Hcnonp30BaHne BUPTYaJIbHBIX MAlIMH B HAYKE U MPOU3BOJICTBE.
[IpenmymiecTBa M HEAOCTATKH KOMIIBIOTEPHOT'O MOJICTUPOBAHMSI CBOMCTB TBEP/IBIX TEIL.
CumMeTpust MOJIEKYJ U KPUCTAJLIOB.
Bunpt 6a3ucHbIX GyHKINH.
Br160op 6a3zucHoro Habopa.
W3y4auTh BXOTHOM (aiis1 aJis caMOCOTIIacOBaHHOTO pacyera kpucramwia MgoO.
[ToaroToBUTH BXOHOM (haiin s camocoriacoBanHoro pacyera NaCl.
[MTocTpouTsh rpaduk 3aBucumocts mosiHou sHeprun NaCl ot mapamerpa pemierku.
HccnenoBath BIMSHHUE SHEPTUU OOPE3KH MIIOCKUX BOJH HA BBIUMCIICHHBIE XapaKTEPUCTUKU
kpuctamia MgO.
HccnenoBath BIMsHUE apaMeTpoB ceTku MoHkxopcra-Ilaka Ha BRIYMCIIEHHBIE XapaKTepu-
ctuku kpucramia MgO.
[110THOCTH COCTOSHUI.
Onpenenenne aOCOMOTHONH M OTHOCHUTEIBHOW MOTPEIIHOCTH TMapameTpa KPUCTAJUTMYECKOM
stueriku kpuctamia MgO.
Busyanmzanus pacnpeneneHus 3J1eKTpOHHOH mioTHocTH kpuctamuia MgO B makere XCryS-
Den.

I[IpumepHbIe KOHTPOJIbHBIE BOMPOCHI U 3aJaHMS:
[IpuMeHeHHe BBICOKOTPOU3BOIUTEIBHBIX BHIUUCICHHH.
Busyanuzaius 30HHOH CTPYKTYpBI KpUCTaILIA.
Bosmoxnoctu nakera Quantum ESPRESSO. I[IpuMmenenne naHHoro nakera mpu CO3JaHUU
MaTepualioB C 3aJaHHBIMU CBOMCTBaMH. .
OnTumu3anus reOMETPHU TPOCTON MOJICKYITBI ¢ Hcroib3oBanue Firefly.

IIpumep BapraHTa KOHTPOJILHOM Pa0doOTHI.

1. HccnenoBanue BIMSHUE SHEPTHU 00PE3KU TUIOCKUX BOJIH HA MOJTHYIO 3HEpruo kpuctamia LiF.
[Toctpouth TpapuK 3aBUCUMOCTH MOJHOW SHEPrHMM OT MapaMeTpa pemeTkd. OnpenenuThb
pPaBHOBECHOE 3HAa4E€HUE MOCTOSIHHOM pemieTku a. OnpenenuTb OTHOCUTEIbHYIO U a0COJIIOTHYIO
MOTPEIIHOCTh JUIsl TOCTOSIHHOM peweTkn a. [locTpoeHne kapT HIEKTPOHHOW IIIOTHOCTH.
[IpuBecTn KapThl: IMJIOCKOCTh COJEPKUT 4eThlpe MeTauia. IIIoCKOCTh COAEp>KUT ueThIpe
¢Topa. OpopMHUTD pe3ynbTaThl B BUIE OTYETA.

2.

Crpykrypa:

rpymmna cummMetpun 225 (cubic(fcc)),

a=4.02 A,

Koopaunatst aromos: Li (0,0,0), F (0.5; 0.5; 0.5).
Ilcesoonomenyuanet: Li.pbe-n-van.UPF , F.pbe-n-van.UPF

BrIimoaauTs CJICAYIOIIUC 3aavn:

Br16op ontumanbHOro 6asuca. OnTuMmu3anys TeOMeTpUr MOoJeKyinbsl HadTanuHa. Bu-

3yalu3aius 3JIeKTPOHHOM IOTHOCTH. OGOPMHUTDH pe3yNbTaThl B BUIE OTYETA.

C10H8

C2v

C 242 0.71 0.00
C 1.26 1.39 0.00
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C 0.00 0.71 0.00

H 3.34 1.23 0.00

H 1.25 2.47 0.00

IIpumepHBIe BOIPOCHI K 3a4eTy.

Tunsl nmuiieH3uit Ha TporpaMmMHoe oOecrieYeHue.
Jlunensus GNU GPL. Paznnuus Mexay nponpueTapHbIMH U OTKPBITBIMU IPOTrPAMMHBIMU
MIPOJYKTAMHU.
BbICOKOIIPONU3BOIUTENBHBIE BBIYUCIICHUS.
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHI B HAYKE U MPOU3BOJICTBE.
[TapameTpsl BIUSIONINE HA TOUHOCTh CAMOCOTTIACOBAaHHOIO pacyeTa.
Bri6op 6asuca. Bnusiaue 6aszuca Ha pe3ynbTaThl pacieToB.
OcHOBHbIE XapaKTEPUCTUKU M OOJACTH MPUMEHEHHsI ONEpPAlMOHHBIX CHCTEM CeMeilcTBa
Windows.
OcHOBHBIE XapaKTEPUCTUKH U 0OJIACTH MPUMEHEHHSI ONIEPALIMOHHBIX CUCTEM cemeiicTBa Linux.
[TpeumymectBa OC Linux 1y1st BBICOKOTIPOU3BOIUTEIBHBIX BHIYUCICHHI.
Omnpenenenus napamMeTpoB pacuera AJis JOCTUKESHHS 33JaHHON CXOJIUMOCTH.
[IpunoxxeHus Uit IpOBEIEHUS HAYYHBIX PACUETOB.
OcHOBHBIE BO3MOKHOCTH BHIYHCITUTENLHBIX MAKETOB.
[IpumeHeHHe YHUCIIEHHBIX METOJOB B HayuHbIX pacuerax. Vcrosib30BaHME KOMITBIOTEPHBIX
TEXHOJIOTUH 7Sl CO3/1aHusl MaTepUajIoB C 3aJlaHHBIMU CBOMCTBaMH. crob30BaHHE KOMIIbIO-
TEPHBIX TEXHOJOTUI B HAHOUHAYCTPHUHU.
MeTtob1 onpe/iesieHrs aToMa B KpUcTaiie. DJIeKTPOHHAs 3aCeIEHHOCTh. 3aCeJIeHHOCTh aTOMOB
no MayuikeHy. DHTaJIbIUS apooOpa3oBaHusl.

6.3 Memoouueckue mamepuanst, onpeoensoujue npoyeoypovl OUeHUBAHUA 3HAHUIL, YMe-

HUIl, HAGLIKOG U (Ul) Onblma 0eameabHOCHU, XAPAKmepu3yrujue Imansvt Gopmupo-

eaHusn Komnemeuuuft

®opmupoBaHue 0AIbHOI CHCTEMbI OLEHKHU IS TUCHUIIJIHHbI

1 cemecTp
Jlns obecrieueHus TEKYIEro KOHTPoIIs yCBoeHUsI Kypca « KoMIbloTepHbIe TEXHOJIOTHH B HAyKe

U TPOM3BOJICTBE» HCHOJIb3YETCs] aBTOMATU3MPOBAaHHAS OaUIbHO-PEUTHHIOBasl cucTeMa, (PUKCHUPYIO-
I1asi aKTUBHOCTH M YCIIEITHOCTh YY9aCTHs CTYIEHTa B Ipoliecce o0ydeHust B cemecTpe. MakcCuMallbHBINA
TeKyuuii 0ans paBeH 58, MakcUMaibHbIN aTTecTallMoOHHBIN Oat paseH 20.

Ne Bun nearensHocTH Makc. | Kon-Bo KommenTapuit
Oamn
1 | KonrponbHas pabora, tect mo | 15 1 KonrtponbHas pabora
UTOTaM 3aHSTHUS
2 | JlaGopatopHas paboTa 3 3 [loaroroBka BUpTYyaabHOM MalIMHBI
u [10
3 | JlabopaTopHas pabora 7 1 Oxcu Marxus.
4 | JlabopaTopHas paboTa 7 1 Oxcup 1utusl.
6 Jlexmus 2 5 Jlexnus
7 | Pedepar 2 5 Pedepar
2 cemecTp

Jlns obecrieyeHus TEKYIEro KOHTPOJIs ycBoeHUsI Kypca « KoMIbloTepHble TEXHOJIOTHH B HAyKe

U TIPOM3BOJICTBE» HUCIOJIb3YETCs] aBTOMATH3MPOBAaHHAS OaJUIbHO-PEUTHHIOBAsE cucTeMa, (PUKCHPYIO-
I1ast aKTUBHOCTH M YCIEITHOCTD y4acTHsl CTYACHTA B Ipolecce 00ydeHus B cemecTpe. MakCHManbHBINA
TeKyIuii 0an paBeH 65, MakCUMaIbHBIN aTTecTaliMoHHBINA 6amt paseH 30.
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No Bun nesrennHOCTH Makc. | Komn-Bo KommenTtapuit
Oarmt
1 | KontponbsHas pabora, tect 1o | 20 1 KontponbHas padora
UTOTaM 3aHSTHUS
2 | JlabopaTopHas paboTa 7 1 BiusiHue naBieHus Ha CTPYKTypHBIE
cBoiictBa MgO
3 | JIJaboparopnas pabota 7 1 Biusinue naBieHus Ha CTPYKTYpHBIS
cBoiicTBa Si
4 | Jlaboparopnas paboTa 10 1 BiusiHue naBieHus Ha CTPYKTypHBIE
CBOICTBA KPHUCTAJJIOB
5 | JIabopaTopHas paboTa 7 1 [ToaroroBka BXOIHBIX (ailioB s
naketoB Firefly u Gabedit
6 | JJabopaTopHas pabora 7 1 HccnenoBanue mpoCTEWIIUX MOJIe-
KyJl
7 | JlabopatopHnas paboTa 7 1 Busyanuzanus pe3ynbTaTtoB pacue-
TOB
Kpurepun ouenku pedepara:
1. CooTBeTcTBUE CONIEpKaHUA TEME U IIaHy pedepara
2. [IpuBenena Bce HeoOX0quMAas HH(POPMAITHUS JIJIS PACKPBITUS TEMBI pedepara.
3. Ucnonw3yeTcs muTeparypa U3 HECKOJIbKUX HCTOYHUKOB.
4. TlpoBenen ananu3 uHGoOpmaIuu.
5. YMmenue paboTath ¢ TUTEpaTypOl, CHCTEMAaTU3UPOBATh U CTPYKTYPHUPOBATH MaTepHAll.
6. Hannuue aBTOpPCKOM MO3UIINMHK, CAMOCTOSTEIBHOCTD CYKIACHHM.
7. Cobnronenue TpeboBaHUN K 0(hOPMIIEHHUIO.
8. Ilpu 3ammTe pedepara HEOOXOIUMO KPATKO U3IOKHUTH 11€J1b pa0OTHI M OTBETHTH Ha 3a/IaHHbBIE

BOIIPOCBI.
Kpurtepun oneHKH 32 KOHTPOJILHYIO padoTy:

1. Co3nan npaBUIbHBIN BXOJHOM (aii.
2. HccnenoBanue BIMSHUE SHEPTHH OOpPE3KH TUIOCKUX BOJH HA IMOJIHYIO SHEPTHIO KpPHCTAILIA.
[Toctpoen rpaduk 3aBUCUMOCTH IOJIHOW SHEPTUM OT mapamerpa pemetku. OmnpeneneHo
PaBHOBECHOE 3HaYEHHUE MOCTOSIHHON pemieTku a. OnpeeneHa OTHOCUTENNbHAs U a0COIOTHAS
MOTPEIIHOCTD JUIsl IOCTOSHHOM PEUIETKH .
[TocTpoeHbl KapThl ANEKTPOHHOMN MIIOTHOCTH.
OmnpezeneHa MoJIHAs YHEPTUs U MEKATOMHOE PacCTOSHUE Il paBHOBECHOW KOH(UTypanuu
MOJIEKYJIBI.

5. TlonmyyeHHas KOHpUTrypauus MOJEKYJIbl COMOCTABJIECHA C IUTEPATYPHBIMHU TaHHBIMHU.

IIpumep 3K3aMeHalINOHHOTO OUJIeTa.

1. Pazinyusi Me:kay NpONpHeTAPHBIMM M OTKPBHITHIMHM MPOrPAMMHBIMH NPOAYKTAMM.
2. PemnTh ciieayroniye 3a1aqm:
Busyanuzanus pemerku. Bei6op ontumansHol sHeprun oope3ku. Busyanuszanus 37eKTpOHHOM MII0T-
HocTU. ['paduk 3aBUCUMOCTH MOJIHON YHEPIUH OT Oazuca.
Kpucramn: LiF (kyOudeckasi CHHTOHUS).
Hcnonp3oBats creayroiue nceaonorenimanst: Li.pbe-n-van.UPF; F.pbe-n-van.UPF
Koopaunatst aromos: Li (0,0,0), F (0.5; 0.5; 0.5)
3. Pemuth ciexyromme 3a1a4u:
Busyanuzanus monekynsl. Beibop ontumansHoro 6asuca. Buzyanuszamus 351€KTpOHHOW TUIOTHOCTH.
['paduk 3aBUCHMOCTH TOSTHO# 3HEpruu oT 6asuca. ['paduk 3aBUCUMOCTH PacCTOSHHS OT Oa3uca.
Monekyia: antparet (Ci4Hio)
I'pynmna cummerpuu: Coyy
Koopaunatst aTomMoB:

»w
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3.630 0.715 0.000
2470 1.398 0.000
1.210 0.712 0.000
0.000 1.391 0.000
4567 1.235 0.000
2.464 2.471 0.000
0.000 2.464 0.000

ITITTOOOO

7. llepevyeHb OCHOBHOM M JONOJHUTEILHOM Y4e0OHOI JUTEPATyPbI, HEOOX0AUMOM
JJIS1 OCBOCHMA IMCHMILINHBI

@) OCHOBHAA yueOHas Tumepamypa:

1. FO. M. Bacanaes, A. B. Kocobyukuit, . A. ®enopos. [IpakTuueckoe pyKoBOJICTBO 1O
npuMeHenuto nakeroB Quantum ESPRESSO u XCrySDen k pacueTy 31€KTpPOHHOTO CTPOEHHUS KpHU-
CTaJIJIOB . DJEeKTpOHHOE y4eOHO-METOUYECKOE ocodue (MyIbTUMEIUIHbBIE yUeOHbIE MaTepHa-

7b1) [DnexkTpoHHBIN pecype] — DnekTpoH. aaH. — Kemeposo: KemI'V, 2011. — 1 anekTpoH. ont. auck
(CD-ROM).

2. Hupenscon, B. I'. KBantoBas xumus. Monekysbl, MOJEKYIIpHbIE CUCTEMBI U TBEP/bIE
tena : yueb. mocoome / B. I'. Lupenscon .- M. : BUHOM. JlaGoparopus 3Hanwmii , 2012 .- 496 c.
(http://e.lanbook.com/books/element.php?pll _id=3150) (gara mocieauero obpamienus: 27.01.14).

0) OononHumenvHaa yyeoOHan 1umepamypa.

1. Byteipckas, E. B. KomnbroTepHas XUMUs: OCHOBBI TEOPUH W PabOTa ¢ MporpaMMamu
Gaussian u Gauss View / E. B. Bytsipckas .- M. : COJIOH-ITPECC , 2011 .- 218 c.
2. bacanaes, FO. M. PacueTsl U3 mepBhIX MPHUHIIUIIOB IEKTPOHHON CTPYKTYpPbhI KPUCTAJI-

noB ¢ npumenenrem makera Quantum ESPRESSO [Tekcr]: yuebno-metoa. mocobue / FO. M. Bacana-
eB, A. B. KocoGyukuit, 1. A. ®enopos.; Kemepockuii roc. yu-1. Kemeposo, 2010.

3. Kapmona, 1O I1. M. OcnoBsl ¢usuku nonynpooauukos / 1O I1., Kapmona M. — M.:
OU3SMATIINT, 2002. — 560 c.

4. AobapenkoB W.B. Havana xBantoBoii xumuu / U.B. Abapenkos, B.®. bpatues, A.B.
Tyny6. Yuebnoe nocobue. M.: Bricmr.mik., 1989. — 303 c.

S. Kupx, O. Linux ans npodeccnonaioB :pykoBOACTBO agMuHUcTpaTopa cetu /O. Kupx .-
CII6. :ITutep ,2000 .- 362 c.

6. Kypasnes, H0. H. Xwumuueckas CBS3b B MOJYIPOBOJHUKOBBIX U IHIJICKTPUICCKUX

kpuctamiax [Tekcr] : yue6. mocodue / FO. H. XKypasnes ; Kemepockuii roc. yu-t, Kadenpa reopetu-
yeckoi pusuku. - Kemepono : 6. u., 2009. - 207 c.

8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
"NUHTepHeT", HEO0OXOAUMBIX JISl OCBOCHUS JUCHUILJINHbBI

1. MopennpoBaHue CBOMCTB, JEKTPOHHOW CTPYKTYPBI pslla YIIEPOIHBIX W HEYTJIEpOJ-
HBIX HAHOKJIACTEPOB U UX B3aUMOAEUCTBUS C JIETKUMHU 3JIeMeHTaMu [ DnekTpoHHbIi pecype]/ A.C. De-
nopoB [u ap.]. . KpacHosipck, http://www.Kirensky.ru/master/articles/monogr/Book/book.htm. (zara
nocienHero ooparenus: 27.01.16).

2. Quantum ESPRESSO (http://www.quantum-espresso.org/ ) (mara mociemtero obparie-
uus: 27.01.16).

3. OpenSuSE (http://www.open-suse.ru) (mara mocneanero obparienus: 27.01.16).

4. ABINIT (http://www.abinit.org) (nara nocnensero odpamenwus: 27.01.16).

5. Firefly (http://classic.chem.msu.su/gran/gamess/tutorials.html) (mara mocmemnero o06-
pamenus: 27.01.16).

6. XCrySDen (http://www.xcrysden.org) (marta mocieanero ooparienus: 27.01.16).

7. CRYSTAL (http://www.crystal.unito.it) (maTa mocnennero oopaienus: 27.01.16).
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9. MeToauueckue YKazaHnus AJist oﬁyqammnxm 110 OCBOCHHIO JUCIHUIIIMHBI

9.1. 10 OCBOCHHMIO JIEKIIMOHHOTO MaTepuasa, MoAroTOBKE K JICKIIUSIM

Jist 3 pexTUBHOTO YCBOCHHS MaTepralia MaruCTPAHT JIOJDKEH PETYJISIPHO MOCENaTh JICKIHH U
BECTU KOHCIEKT. B ciydyae mporycka JEKIHOHHOTO 3aHATHS HEOOXOIMMO BOCCTaHOBUTH KOHCIIEKT,
UCTIOJB3YIO CHAlI-IEKIIUU PACIIOIOKEHHbBIE HA CETEBOM JMCKE M CAMOCTOSITENIFHO MPOpadoTaTh Mpe-
CTaBJICHHBIN MaTtepuan. Takum 00pa3oM, MarucTpaHT JOJDKEH HE TOJIBKO BECTU KOHCIEKT, HO M TOHH-
MaTh OCHOBHBIC HJICH JICKIIMH, YTOOBI Cpa3y YTOYHUTH HESCHbIE MOMEHTHI. Tak Kak KaKIble Maru-
CTpaHT MMEEeT MHAUBHUAYaIbHbIE OCOOCHHOCTH, TO OYEBUIHO, YTO, BBIBOJ HEKOTOPHIX COOTHOIICHUN
MOJKET OBITh SICEH OJHOMY MAarucTPaHTy, HO HE MOHSATEH APyromMy u Hao0opoT. ColOioieHue yKazaH-
HBIX peKOMEHIanuii Oyer cnoco0cTBOBaTh Oosee 3PPEeKTHBHOMY YCBOSHHUIO MaTepuraa.

9.2. 3aHSATHUSM T10 TOJITOTOBKE K MPAKTUUECKUM 3aHITHSIM

Jns maructpantoB (usmueckoro (axkyiapTeTa yMEHHE NMPAKTUYECKOTO MPUMEHEHUS KOMIIbIO-
TEPHBIX 3HAHUN TPAJAMIIMOHHO UTPACT OYEHBb BBICOKYIO POJb. OYCHH 9acTO, MaTEpHUAl MPAKTUICCKOTO
3aHSTHUS OCHOBBIBACTCS Ha MPAKTUYECKUX HABBIKAX, KOTOPBIE ObUIM MOTYYEHBl Ha MPEABLAYIINX 3aHs-
THUSX, TTIO3TOMY TIPOIYCKH OYEHb OBICTPO MPUBOAAT K HEBO3MOKHOCTH BBITOTHATH HEOOXOIUMBIC BbI-
yucneHus. B ciydae nmpomycka 3aHATHS HEOOXOAUMO 00s3aTENIbHO PEUINTh BCE 3a7a4l CaMOCTOSITENb-
Ho. [Ipumepsl pemeHus 3a7ad MPUBEJCHBI B Y4€OHO-METOAMYECKOM MOCOOMH (DJIEKTPOHHAS BEpCHUs
pacrojioKeHa Ha CETeBOM JucKke). B ciayyae mpomycka 3aHATUH, CTYIEGHT JOKEH U3YUYUTh MaTepua
caMoCTOSITeNbHO. J{J1s 9TOM 1enn peKOMEHAYEeTCsS MCIOIb30BaTh JUTEPATYPY, YKa3aHHYIO B paboyeit
IporpaMMe, a Takke yueOHbIe MaTepualbl, KOTOPHIE €CTh HAa CETEBOM JHCKE KOMIBIOTEPHOTO Kiacca.

9.3. 10 OPTaHU3ALUHN CAMOCTOSITEIIPHON paboTHI

s 3bdekTUBHOTO yCBOEHUSI MaTepuana CTYJISHT JOJDKEH PEryyspHO IMOCellaTh MpaKTHde-

CKHE€ 3aHSTHUS U BBIIOJHATH IUIAHOBYIO CaMOCTOATENIbHYIO paboTy. Pe3ynbrarhl caMOCTOsTENBHOM pa-
OOTHI TIO PEUICHUIO 33/1a4 TOJKHBI OBITH CBOEBPEMEHHO MPEACTABIEHBI MpenoiaBaTento. Takxe B pa-
0odeil mporpaMMe TPHUBEICHBI TPUMEPHBIC TEMBI pedepaToB MO pasjeiaM AUCIHMILINH, a TAaKkKe KOH-
TPOJBHBIE BOMPOCH U 33JaHUS ISl IPOMEKYTOUHON aTTECTAIlMH 110 UTOraM OCBOCHHUS JUCIIUILIHHEIL.
B mpunaraemom mocobuu comep:KUTCS MOAPOOHOE OMHUCAHWE HCIOIb3YeMbIX METOJIOB peain30BaH-
HbeIX B iporpamme Quantum ESPRESSO. Jlanroe mocoOue JOMOTHEHO BHICOYPOKAMH, KOTOPBIE pac-
KPBIBAIOT MPOIEAYPY IPOBEICHHS PACYETOB U MOCIEAYIONIYIO BU3YATH3aAIUI0 pe3yabTaToB. JlomnonHu-
TeNnbHass WHPOpMAIHMs U OOHOBIIIEMbIC JICKIIMU JOCTYIHBI Ha caiite (Www.ctkemsu.narod.ru). Takxe
UMeeTCs ajpec IIIEKTPOHHOM mouThl (Ctkemsu@yandex.ru) Ha KOTOpBIN MOXHO BBICHUIATH BOTPOCHI,
pe3yabTaThl pacdeToB, pedepaTsl. Takum 00pa3oM, B Cilydae MPOIYIIEHHOTO 3aHSTHS HUMEETCS BO3-
MOKHOCTh U3yYUTh HEOOXOIMMBIE pa3/iebl CAMOCTOSTENBHO.

9.4. 10 TIOJITOTOBKE K KOHTPOJIbHOU paboTe

B paboueii mporpamMmMe mpHBEICHB KOHTPOJIBHBIE BOMPOCH M 33IaHUS Ui aTTECTAllUU MO UTO-
raM OCBOCHHsSI TUCHHIUIMHBL. KoHTponbHast paboTa COCTOMT M3 HECKOJNBKHX 3a/1a4, KOTOpble He00X0-
MO PEIINTh 32 OTPaHUYCHHOE BpEMs, YTO HallaraeT JOMOJHUTENbHbIe ycioBus. [loMmuMo 3HaHUM,
KITIOYEBOE YCIIOBHE, KOTOPOE MTPaeT BAKHYIO POJIb ISl YCIIEUTHOTO pEIIeHUS KOHTPOJBHBIX 3aj1ad,
COCTOHT B 3(pPEKTUBHOM UCIIOIB30BAHUU BpeMeHU. PeKoMeHyeTcsl MPOCMOTPETh BCE 3a/1a4M, YTOObI
chopMHUpPOBaTh MPUOIUZUTEIBHBIN TUTAH PA0OTHI M OMPEJCTUTh HEOOXOIUMBIE 3HAHMS NI KaKIOM
3amaun. OnHA U3 1eNell KOHTPOJIbHON paboThl COCTOMT B TOM, YTOOBI BCKPBHITh NPOOJIIEMHBIE MeCTa,
MOATOMY PEKOMEHIYETCS PEIINTh BCE HEPEIICHHBIE 3a/1a4H BO BPEMsI CAMOCTOSITEIIbHON pabOTHI.

10. ITepeyenb nHGOPMANUOHHBIX TEXHOJIOT U, MCNIOJIL3yeMbIX IIPH OCYILIECTBJIE-
HHMHU 00pa30BaTeJIbHOIO NMPoOIeCcca Mo TUCHUILIHHE

[Ipu mpenomaBaHuM JUCIUILTHHBI UCIIOJIB3YETCS KOMIBIOTEPHBIN KJIacC C YCTAHOBJICHHBIM Ha
komrbioTepsl makeramu Quantum ESPRESSO wu Firefly. HeoOxomumo Hamuuue oOliei ceTeBoit mar-
KH, B KOTOPOH PACIOJIOKEHBI METOJMUYCCKUE YKAa3aHUS M BCE HEOOXOIAMMBIC MaTephalibl, HEOOXOIH-
MbI€ Ha MPAKTUYCCKUX 3aHATHSIX (TPUMEPBI BXOIHBIX (DaliIoB, PyKOBOCTBA MOJIL30BATENs, DICKTPOH-
HbIE Y4eOHO-METOANYeCKre ocoOus). B mporiecce BBIMOIHEHHS PACYETOB CTYACHTHI CAMOCTOSATEILHO
BBIOMPAIOT HEOOXOJMMBIC TICEBIONOTCHIIMANBI, MPEICTABICHHBIC HA caiiTe pa3pabdOTUYMKOB IMaKeTa
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Quantum ESPRESSO. HMcnonb3yst MyabTUMEIUWHBINA MTPOCKTOP, MPENO1aBaTeNb TEMOHCTPUPYET He-
KOTOPELIC OCO6€HHOCTI/I BBIYUCIIUTCIIBHBIX [TAKETOB U TUIITNYHBIC OH_II/I6KI/I.

TexHOJIO0THH, UCTIONIb3YEeMbIE ITPH aKTUBHOW U MHTEPAKTUBHOW (hopMax o0ydeHHUs

Heumurannonnsie NMutanimoHHuble

AKTUBHBIE (IPOOJIEMHBIC) JICKITUU U
CEMHUHAPBI

Kelic-texnomorun

TemaTtudeckas JAUCKYCCHUA

AHann3 KOHKPETHBIX CUTYyaIui
(mpecc-koHpepeHIun)

Mosrosas araka I'pynnoBoit TpeHUHT

[Ipe3enTanus

11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 115
OCYyILIeCTBJICHHSI 00Pa30BaTEJILHOIO MPOLEcca M0 AUCHHUILINHE

s MatepuaibHO-TEXHUYECKOT0 oOecrneueHus: IUCHUIUIMHBI «KOMIIbIOTEpHBIE TEXHOJOTUHU B
HayKe U MPOU3BOJCTBE» HMCIIOJIB3YETCS: KOMIBIOTEPHBIM KJIACC MarucCTepcKOW MOArOTOBKHM Kadeapsl
Teopernyeckoit ¢pusuku MucTuTyTa hyHIameHTanbHbIX Hayk Keml'VY.

12. Nnble cBeennsi M (MJIM) MaTePUAJIbI

12.1. Ilepeuens obpazosamenbHbIX MEXHON02UIL, UCHOIBIYEMBIX HPU OCYULECH8/IEHUU 00-
pazosamenbro2o npoyecca no OUCHYUnIUHe

HpaKTI/IquKI/Ie 3aHATUS, THAUBUAYAJIbHBIC pa6OTLI, CaMOCTOATCIIbHBIC pa6OTbI, pa360p KOH-
KPCTHBIX CHTyaHHﬁ, 3a4CT.

[Tpu peanu3zanuu nporpammsl AMCUUIUIHHBI «KOMIBbIOTEpHBIE TEXHOJIOIMU B HayKe U MPOU3BO/I-
CTBE» HCIIOJIb3YIOTCS pa3IMyHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU — BO BpeMs ayTUTOpHBIX 3aHATHi (90
YacoB) 3aHATHUS NMPOBOAATCS B BHJIE JIEKIUI U NPAKTUYECKUX 3aHATUH C UCIOJIBb30BAHUEM CIIEIHAIIH-
3MPOBAHHBIX BBIYUCIUTEIBHBIX MpOrpaMM. YacTh 3aHATHN MOCBsIIEHa pa300py KOHKPETHBIX CHTya-
Ui, a camocTrosATenbHas paboTa CTYyIEHTOB MOJpa3zyMeBaeT paboTy IOl PyKOBOACTBOM IpenojaBa-
Tenel (KOHCYIbTAlMU M MTOMOIIb B HANMMCAaHUH pedepaToB ¥ MPH BHITOJIHEHUH MPAKTHYECKUX PadoOT
(10 yacoB)) 1 UHAMBUAYATBHYIO paboTy cTyaeHTa (186 yacos).

AyauTtopHoe Conepxanue O0- Me- AKTHBHBIN
3aHsTHE pa3oBaTenib- | ToA 00yde- | MEeTox oOy4deHus,
HaslT TEXHO- | HUA crocob peanuzamnuu
JIOTUS
Jlexknus BBeneniue KOH- [Tep- Jleknusn-oecena
LICHTPUPO- BUYHOE OBJIA- AKTHBHOE TIpH-
BAaHHOC 06y‘l€- JCHUEC 3HaHHU- BJICUYCHUEC BHUMAHUA CTYy-
HHe («orpy- | smu, JICHTOB K Hamboiiee Bax-
JKEHUE B Ipe- mepe- | HOMy Marepuaily, I0-
MET») Jadya WHGDOp- | CPEACTBOM  3aIUIaHUPO-
Manuu B roTo- BaHHBIX BOIPOCOB  JIA
BOM BHC CTy}leHTOB U 0OXKXKHUIAaCMbIX
OT HUX OTBCTOB.
Jlexmus OCHOBHBIE  Xa- KOH- ITep- Jlexnus-0ecena
PAKTEPUCTHKH OC | HeHTpHpO- BUYHOE OBJIA- AKTHUBHOE TIpHU-
WindOWS " LinuX BaHHOC o6yqe- JCHHUC 3HAHU- BJICYCHUEC BHUMAHUA CTYy-
HUE («TOTpy- | sAMH, JIEHTOB K Hamboyee Bax-
JKEHUE B IpEJ- rnepe- | HOMy Marepuainy, IO-
MET») Jadya WMHQOp- | CPEACTBOM  3aIUIAHUPO-
Manum B roTo- BAaHHBIX BOINPOCOB  JIA
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BOM BHJIC

CTYACHTOB U OXXHUJACMbIX
OT HUX OTBCTOB.

Jlekmus Bricokonpous- KOH- Hep- Jlexunsi-Gecena
BOJUTEIbHBIE  BbIUMC- | HEHTPHPO- BUYHOE OBJa- AKTHBHOE NpHU-
CHIS BaHHOe oOydue- | ICHWE 3HAHW- | BICUCHHE BHUMAHHA CTY-
HUEe («moTpy- | sAMH, IEHTOB K HamOoJee Bak-
JKEHUE B Ipe- nepe- | HOMy Marepuany, IO-
MeT») mada wHGOpP- | CPEACTBOM  3aIUIAHHPO-
MallM{ B TOTO- | BaHHBIX BOIPOCOB IJIA
BOM BHJC CTYACHTOB U OXXHUJACMbIX
OT HUX OTBETOB.
Jleknus [TepBonpun- KOH- Ilep- Jlexuus-0ecena
LUOHbIE METOJIbI paC- LHCHTPHUPO- BHUYHOC OBJIa- AKTHBHOE npu-
- BaHHO¢ OOyue- | IICHWE 3HAHU- | BICUCHHC BHUMAHHS CTY-
HHe («morpy- | smuy, JICHTOB K Haubojee Bax-
JKEHUE B Ipe- nepe- | HOMy Marepuany, IO-
MeET») mada wHQOp- | CPEACTBOM  3aIUIAHHPO-
Mallud B TOTO- | BaHHBIX BONPOCOB JJIA
BOM BHJEC CTYACHTOB U OXHNAACMbIX
OT HUX OTBCTOB.
Ne | AynutopHoe Coneprkanue O6pazoBa- Meton 00y- | AKTUBHBII METOI
3aHATHE TeJbHas YEHUS oOydeHus,  CIoco0
TEXHOJIOTHS peanu3anuu
[IpakTHue- O6mas xapaxrtepuctu- | Texnonorus | Ileppuunoe | KossiekTUBHAsi HcC-
CKOE 3aHATHE | K& COBPEMEHHBIX KOM- | aKTUBHOTO OBJIQJICHHE | CJIe0BaTeJbCKasA
NBIOTEPHBIX  TEXHOJO- | (KOH- 3HaHUAMU — | paGoTa MAaJIbIMH
ruil. KomMmepdeckue u | TEKCTHOTO) | IpoOIeMHO- | FPyNIaMM - Hccie-
HAay4HbIE TEXHOJOTHH. | OOyUECHHS TOMCKOBBIM | JIOBaTEJIbCKAsi UIpa:
CpaBHUTENbHAS Xapak- METO/ rpynmna pa3OuBaeTcs
TEPUCTUKA.  XapakTe- Ha TOATPYIIBI — Jia-
pUCTHKA JULEH3UI Ooparopuu, B Kax-
MporpaMmMHOTO  0bec- IO W3 KOTOPBIX
MEYEHUs YCTaHOBJICH- Ha3HaydaeTrcsa pyKo-
HOTO B KOMITBIOTEPHOM BoJuTENL  (ompene-
KJ1acce. JSeT el U 3aJ1a4H,
Ha3Ha4yaeT OTBET-
CTBEHHBIX 32 OT-
NeNbHBIC 3a71a4M, KO-
OpIAMHHUPYET padoTy
U TPEJCTaBIsCT OT-
YeT) U HUCHOJIHUTEIN
(pemaroT OTAETBHBIC
3a/1aud UM TUIIYT IO
HUM OTYETHI)
[IpakTuue- Ob6mas xapaktepuctu- | Texnomorust | [lepsuunoe | CaMocTosITEIbHAN
ckoe 3anatue | ka OC Linux. OCHOBBI | MOZYJIBHOTO | OBNaJicHHE | padoTa ¢ o00y4aro-
NapajuieTbHBIX BBIYUC- | O0OyUECHHS 3HAHUAMM - | el  mporpamMmoii
neHuii. Bricokompous- CaMOCTOSI- (37eKTpOHHBIE yueO-
BOJUTENIbHBIE  BBIYHC- TEJIbHOE JI0- | HbIE MaTepHhalibl 10
nenus. Bupryanuzanus ObIBaHUE Quantum ESPRES-
MPUIOKEHUH. 3HaHUHN SO, BUPTYaJIbHOU

Hacrtpoiika u pabora
BUPTYAJIbHON MAIIUHBI.
Knactep Keml'VY.

MaIlIHE); CaMOCTOSI-
TenpHas pabota ¢
WH(POPMaITMOHHBIMU
Oasamu JTAHHBIX
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(quantum-
espresso.org, virtual-

box.org,
icp.kemsu.ru,
parallel.ru)
IIpakTrue- [Tpumenenune umucneH- | Texnonorus | CosepuieH- | Pemenme Hay4dHO-
CKO€ 3aHATHE | Hble METOJOB B Hayu- | AudepeH- | CTBOBaHHE | HCCJIENOBATENbCKOM
HBIX pacuerax. MeTox | HUPOBAHHO- | 3HAHUH U | 3aJa4d C NMPHUMEHe-
Xaptpu-®oka. Teopus | ro o0yuenus | hopMupo- HUEM pacyeTHo-
¢yHKIMOHANA TUIOTHO- BAHUE YME- | BBIYMCJIANTEIbHBIX
CTU. AJTOPUTMBI TIPO- HUH U | MeTOAUK U uHop-
IPAMMHON peanu3aruu. HaBBIKOB — | MAIIMOHHO-
Merox 1nceBIONOTEH- TBOPYECKU | OMCKOBBIX CHCTEM.
nuana. O6mas Teopus periponyk- | UanuBuayambHOE
MIOCTPOEHHUS ICEBIONO- THUBHBIA Me- | BBIITOJIHEHUE noj
TeHIHana. Pasnnunble TOH KOHTpOJIEM  IpEIo-
BUJIbI TICEBJIONOTEHIIU- JaBareisi — HaydHO-
anos. [Ipunoxenus ns MCCIIEI0BATEIBCKON
MIPOBEACHUSI HAYYHBIX 3a/1auu.
pacyeToB.
[IpakTuue- ITnotHoCcTh cocrosinuil. | Texnomorus | CosepuieH- | Pemenune Hay4dHo-
CKO€ 3aHsATHE | 3apsaoBble COCTOsHUS | AuddepeH- | CTBOBaHHE | MCCJIEI0BATEIbCKOM
aTOMOB. MeTtonpl | IUPOBAaHHO- | 3HAaHUW W | 3aJ]a4Hd C NPUMEHe-
orpeneneHusi aroma B | ro oOyudeHus | popmupo- HHEM pacyeTHo-
KpUCTaJIIE. JJIEKTPOH- BAaHHUE YyME- | BBIYMCJIUTEJIbHBIX
Hasl 3aCEJIEHHOCT. HUN U | MeTOAUK u uHoOp-
Knaccudukanus xpu- HaBBIKOB — | MAIIHOHHO-
THYECKHX Todek. ['ec- TBOPYECKH | MOMCKOBBIX CHCTEM.
cuad. IIpakTuueckue penponyk- | MaauBunyansHoe
peanu3zanuM  MeToja TUBHBIA Me- | BBIITOJIHEHUE noJ1
belinepa. DHeprus cBs- TOH KOHTpOJIEM  IIPEIo-
3U. OHTanblug mapo- JaBarens — HaydHO-
oOpaszoBanus. Ilupuna UCCIIEI0BATEIIbCKOU
3alPEIIEHHON  30HBI. 3a/1a4u.
Oneprua ®epmu. Us-
MEHEHHE 3JIEKTPOHHBIX
CBOWCTB IIOJ JCHCTBU-
€M THUAPOCTaTUYECKOIO
JTABJICHUSI.
[IpakTHue- Hcnons3zoBanne  pa3- | Texnonoruss | CoepmieH- | Pemenue Hay4dHo-
cKoe 3aHsATHe | MUuHBIX OasucoB. Ilo- | nuddepen- | cTBoBaHHE | HCC/IEIOBATENHLCKOM
HCK ONTUMAJIBHOM Ieo- | MUPOBAHHO- | 3HAHUM U | 3a]a4d C NMPUMEHe-
METPUH MOJIEKYJIBI. | TO 00ydeHus | GopmMHpo- HHEM pacyeTHo-
Beruncnenne  3apsno- BAHHE YMeE- | BBIYMCJIAUTEIbHBIX
BBIX COCTOSIHMHM aro- HUU U | MeTOAUK M HHGOp-
MOB. HaBBIKOB — | MAIIMOHHO-
TBOPYECKU | MOMCKOBBIX CHCTEM.
penponyk- | UHauBuayaibHOE
TUBHBIA Me- | BBIITOJIHEHUE oz
TOA KOHTpOJIEM  MpEINo-
JnaBarenss — Hay4dHO-
HUCCIIEI0BATEILCKON
3a/1a4u.
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[TpakTuue- Buzyanmuszanua | Texnonorus | CoepuieH- | Pemienue Hay4dHo-

CKOE€ 3aHATHE | KPUCTAJUTMYECKOM muddepeH- | CTBOBaHUE | MCCJIETOBATEIbCKOI
cTpyktyphl. Iloctpoe- | TUpOBaHHO- | 3HAHUH U | 3aJa4d C NMPUMEHe-
HUE 30HHOW CTPYKTYpHI | 0 00ydeHHs | GopMupo- HHEM pac4eTHo-
KPUCTAJUIMYECKUX TEl. BaHHUE YyME- | BBIYMCIUTEIbHbIX
Busyanmusanusa pacmpe- HUU U | MeTOAUK M HHOp-
JIETIEHUST DJIEKTPOHHOMN HaBBIKOB — | MALIMOHHO-
MJIOTHOCTU Ha IJIOCKO- TBOPYECKH | MOMCKOBBIX CHCTEM.
CTU U B IIPOCTPAHCTBE. penponyk- | ManuBuayanbHOE
Busyanuszauus  Mone- TUBHBIA Me- | BBIIIOJIHCHUE oJ
KYJISpHBIX opOuTaneil. TOA KOHTpOJIEM  IPEIo-
Coznanue  mpeseHTa- JlaBaTens ~ Hay4yHo-
IUA [0 pe3yJbTaraM U CCIIEI0BATENbCKOM
KOMITBIOTEPHOTO MOJIe- 3a/1a4u.
JIMPOBAHUSL.

12.2. Ocobennocmu peanuzauuu OuCUUNIUHBL 0711 UHBAIUOO0B U JIUY C 02DAHUYUEHHBIMU
603MOIHCHOCMAMU 300P0BbA

Opranu3anuoHHO-TIEIarOTUYeCKoe COMpoBoXKaeHUE cTyaeHTa ¢ OB3 HampaBieHO Ha KOHTPOJIb
0cBOeHUs1 00pa30BaTeNbHOI MPOTpaMMBbl B COOTBETCTBUU € I'pa)KOM yueOHOTO Mpoliecca U TUIIOBBIM
WIN UHAUBUAYAIBHBIM Y4€OHBIM IUIAHOM M BKJIIOYAET B ce0sl, IpU HEOOXOAMMOCTH, KOHTPOJIb 3a MO-
CEIlaeMOCTbhIO 3aHATUH, TTOMOIIb B OPTaHU3ALIUN CAMOCTOSTENIbHON pabOThl, OPraHU3alni0 UHIUBUY-
QJIbHBIX KOHCYJIbTALUNA, KOHTPOJIb 10 Pe3yIbTaTaM TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, IPOMEXKYTO Y-
HOM aTTeCTalluH.

Jns crynentos ¢ OB3 no cinyxy npeaycMaTpuBaeTcs NpUMEHEHUE CYpAOTEXHUUYECKUX CPE/ICTB,
TaKMX KakK, TEXHUKHU A YCWICHHUS 3BYKa, BHICOTEXHUKH, MYIbTUMEIUWHOM TEXHUKH U IPYTHX
CPEICTB nepeaadr HH(GOpMaluu B JOCTYIHBIX (opMax /s JIML ¢ HApYLIEHUSIMU CIIyXa.

Hns crynentroB ¢ OB3 no 3penuto npenycmMaTpuBaeTcsl IPUMEHEHHE TEXHUUECKUX CPEJICTB yCH-
JIEHUS] OCTAaTOYHOI'0 3pEHUs, B TOM YHCIIE, CIIE[UAIbHbIE BOZMOXKHOCTH OIEPAI[MOHHBIX CUCTEM (JJIEK-
TPOHHBIE JIYIIbI, BUACOYBEIMUUTENN), BO3ZMOKHOCTh MAacIITAOUPOBAHMSI TEKCTa U JIPYTHe CPeACTBa Te-
penaun nHGOPMAIMK B TOCTYMHBIX (OpMax JUIsl JIUI C HAPYIIEHUSIMH 3PSHHUS.

st CTYAEHTOB ¢ HapyIICHUSMU OMOPHO-ABHUTaTeNbHON (DYHKIIMU MpeaycMaTpUBaeTCsl MpuMe-
HEHHUE KOMIBIOTEPHON TEXHUKH C COOTBETCTBYIOIIMM MPOTPAMMHBIM OOECIeYeHHEM (BUPTYaIbHbBIE
nabopaTopHbIe MPAKTUKYMBbI, MYJIbTHMEIUHHBIE yueOHbIe KOMIUIEKCHI, TECTHI JJII CaMOIMPOBEPKHU U
KOHTpOJISI), @ TaK)Ke, CHelMalbHble BOZMOKHOCTH ONEPALMOHHBIX CUCTEM, TaKHX, KaK SKpaHHas Kia-
BUATYpa, U aJlbTepPHATUBHBIE YCTPOMCTBA BBOJAa HH(POPMAITHH.

B oOpazoBarensHoM nporiecce yist il ¢ OB3 BO3MOXKHO MCTIOIB30BaHUE PA3TUIHBIX (PopM Op-
rauzauuu on-line m off-line 3anaTuit (BeOMHApHI, BUPTYAIbHBIE JIEKIIMU, OOCYXIEHHE BOIPOCOB
OCBOCHHMS TUCIUIUINHBI B paMKaX BUEOCBSI3H, 4aTOB, ()OPYMOB), UTO Ta€T BO3ZMOXXHOCTh WHIUBH]Tya-
TU3aliU TPACKTOPHH OOYYEeHMSI TaKMX KATeTOpUi TpaxkaaH (MHIUBUAYAIH3AIMs COIACPIKAHUS, METO-
JIOB, TeMITa Yy9eOHOH NESITeIbHOCTH, BHECEHUS, TIPH HEOOXOAMMOCTH, TPEOYEMBbIX KOPPEKTHPOBOK B
JesTeIbHOCTh 00YYaIoLIerocs U MpenojaBaress). DISeKTPOHHOE 00y4YeHue, TUCTaHIMOHHBIe 00pa3o-
BaTeJIbHbIE TEXHOJIOTMH MO3BOJISIIOT 3PPEKTUBHO oOecrneunBaTh KOMMyHUKaluu ctyaeHTa ¢ OB3 He
TOJIBKO C MPEMNo/IaBaTeNieM, HO U C APYTUMHU 00yUaIOIIMMUCS B MPOIIeCcCe MO3HABATEIHHON e TEbHO-
CTH.

Tak kak npenojaBaHue JaHHOW TUCLMUIUIMHBI OCYLIECTBIIETCS B MYJIbTUMEAUNHON ayJAUTOPHH,
HEOOXOUMBIN HAOOP TEXHUYECKUX CPENCTB M1l paboThI co cTyneHTamu ¢ OB3 nmeercs.

CocraBuTtens:
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