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1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCIHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00Pa30BaTeJIbHOI
NporpaMMsbl o HanpaJieHu0 Duzuxa

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

Ilepeyenns miIaHMpyeMbIX pe3yJibTa-

Koo komne- Pe3yabrarsl ocBoenuss OOII p
- TOB 00YV4YeHHS 10 TUCHHUILIHHE
menuyuu Cooepircanue komnemeHyuii y AHCLL
OIIK-5 CocoOHOCTBIO MCIOAB30BaTh CBOOOAHOE | 3HATH:

BIIQJICHUC npohecCuoHaIbHO-
npoUIMPOBaHHBIMU 3HAHUSIMU B oOJac-
TH KOMIBIOTEPHBIX TEXHOJIOTUH ISl pe-
IICHUsT 3a1a4 TPOQEeCcCHOHATBHON Jes-
TEBHOCTH, B TOM YHCIIE HAXOISAIIUXCS 32
npeAesiaMi  HalpaBJIEHHOCTH (TpoduIis)
MTOATOTOBKH

1. OcHoBHBIC TPUOIMKEHUS, pea-
JU30BaHHBIE B IMPOTrpaMMHOM obecrie-
YEHUU IMO3BOJISIONINE MPOTHO3UPOBATH
CBOIICTBa MaTepHaoB.

2. llpeumyiecTBa M HEIOCTATKH
METO/Ia TICeBI0NOTEHIIMANA.

3. WMuTerpalibHbIC XapaKTepUCTH-
KU DJIEKTPOHHOTO CTPOEHUS TBEPIBIX
Tel.

4. ITpeumyriecTBa pa3InyHbIX Oa-
3HCOB.

5. Tunsel MULIEH3UH HA TPOTpaMM-
HOE 0OecIieYeHHeE.

6. Xapakrepuctuku OC Linux.

7. OCHOBBI BBICOKOIIPOU3BOIM-
TEIbHBIX BHIYUCICHUH.

Ymers:

1. OmpenensiTh TOYHOCTH MOIY-
YCHHBIX XapaKTCPUCTHK.

2. CoOOTHOCUTH BO3MOKHOCTH
MPOTPAMMHOTO O0ECTIEYEeHHUsI U MOCTaB-
JICHHBIX 33/1a4.

3. 3agaBath HEOOXOJIUMBIC IMapa-
METpBI I MOJEIUPOBAHUS DIIEKTPOH-
HBIX CBOMCTB.

4. CTpouTh KapThl pacipeeaeHus
AJIEKTPOHHOMN IMJIOTHOCTU Ha IJIOCKOCTHU
U B IPOCTPAHCTBE.

5. Hacrpoutrs B3aumojeiicTBHe
MEXJy OOIel ceTeBOW Mankod W BUp-
TyaJIbHOW MAIIMHOM.

6. Hcnonb30BaTh OCHOBHBIE KO-
MaH/ bl 000s10uku Shell.

7. HactpouTh BHpTyaJbHYIO Ma-
MIUHY I paObOThl C BBIYUCIUTEIHHBIM
nakeroM Quantum ESPRESSO.

Baanern:

1. HaBbikamu nosryueHusi He06Xo-
quMoi WHGOpPMAaIUK JJs TPOBENCHUS
KOMITBIOTEPHOTO MOJICJIMPOBAHUST  HC-
MOJIb3YI0 MYJIbTUMEIUIHBIE MaTeprabl
u cetb VIHTEpHET.
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2. Meronamu 00pabOTKH TOJY-
YCHHBIX JIaHHBIX, a TAaKXKe BHU3yallu3a-
UM pe3yJabTaTOB pabOTHl C MpHMEHe-
HUEM COBPEMEHHOrO0 MPOrPAMMHOTO
obecrieyeHus.

3. HaBeikamu paboTBI CO CKpHII-
TaMH HCIIOJIB3YIONIMMU KOMaHIy 000-
nouku Shell.

4. HaBbikam# pabOThI ¢ KOHCOJIBIO
OTICPAIlMOHHBIX  CHUCTEM  CeMeicTBa
Windows u Linux.

5. HaBpIkamM¥ MHCTAJUISAIIUN HEOO-
XOIMMBIX TIAKETOB JUIsi TPOBEICHUS
KOMITBIOTEPHOTO ~ MOJICIIUPOBAHUS B
OIEPAIMOHHBIX CHUCTEMaxX CEeMEHCTBa
Linux.

2. Mecto aucuunianHel B cTpykrype OOII marucrparypsl

JlaHHasi JUCLMIUIMHA peaM3yeTcsl B paMKax o0O0sA3aTeNbHbIX JUCIUILUINH
BapuaTuBHOM yacTu biioka 1 «Jlucuurmiunsl (MOAYJIN)» OpOorpaMMbl MarucTpaTyphl.

Hucrtumnaa KoMmnbloTepHble TEXHOJIOTUU B HAYKE M MPOU3BOJICTBE Oazupyercs
Ha Kypcax [MKJIOB JIUCIMIUIMH €CTECTBEHHOHAYYHBIX M MNPOodheCCHOHATBHBIX
JTUCIUIUINH, BXOASIUX B Moayinun Marematuka, @usuka, TeopeTtndeckas ¢pusuka u Ha
Marepuanax aucuuruinH mMoayis Mudopmartuka: [lporpammupoBanue, UncieHnblie
MeTOAbl H MATeMaTHYeCKOe MOeJTUPOBAHHE U3 IPOrpaMM CTaHAAPTHOU MOJTOTOBKH
Ha (u3MYecKuX (QakyibTeTaX YHUBEPCUTETOB OaKalaBpOB U CIENUATUCTOB. Maruct-
paHThl, 0Oyyaroluecs Mo JaHHOMY KYypCYy JIOJDKHBI 3HAaTh OCHOBBI MaTEMaTHYECKOTO
aHanu3a, MNpOrpaMMHUPOBaHUA, OOLIErO0 M TEOPETHYECKOro Kypca (U3UKA U HMETh
MPAKTUYECKUE HABBIKUA MPOTPAMMHUPOBAHUSL.

Jucuunnuna uzydaercs Ha 1 kypce B 1 u 2 cemectpe.
3. O0beM IMCHUILUIMHBI B 3a4€THBIX eIMHULIAX ¢ YKA3aHUEM KOJIM4eCTBa
aKaJeMH4eCKUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4arIuxcs ¢

npenojaasaresemM (Mo BUAAM 3aHATHH) U HA CAMOCTOSITEJIbHY IO
padoty o0y4yaromuxcst

OO6mast TpyI0eMKOCTh (00BEeM) MUCHUIUIMHBI cocTaBisgeT 10 3a4eTHBIX €IUHUIL
(3E), 360 akageMu4eCcKUX 4acoB.

3.1. O0vém oucyunaunvl no 6UOAM y4eOHBIX 3aHAMUIL (8 Hacax)

Buj yyeOHoM padoThI Bcero yacos

OO6m1ast TPy I0EMKOCTh JUCIUTUIUHBI 360

KonrtakTHas pabota oOyuaromuxcs ¢ mpernojaBareneM (10 BUAaM
y4eOHBIX 3aHSATHH) (BCETO)

AynutopHas pabota (Bcero): 92




B T. YHCJIC:

Jlexknuu 18
[IpakTryeckue 3aHITHS 72
JlaGopaTopHbIie pabOTHI
B T.4. B aKTUBHOM M MHTEPAKTUBHOMN (hopMax o4
Breaynuropnast paborta (Bcero): 2
B Tom uymcne - mHAMBHUAyalbHas paboTa 0OyYarOIMIUXCS C 2
IPEeToIaBaTeeM:

Kypcosas padota

WNHuBuyanbHbie pabOThI

TBopueckas pabora (pedepart, MpoeKT)

DK3aMeH

CamocTosiTenbHas pabota 232
Bua npoMexxyTouHOM aTTecTanuy 00y4Jarnierocs 3auét
Bu uToroBoro KOHTpoOJIs Dk3ameH 36

4. Coagepxanue TUCHUIUINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3gesiam) ¢
yKa3aHHeM OTBeJIE€HHOI0 HA HUX KOJINYEeCTBA AKaJeMHYEeCKHUX YaCOB M BU/I0B
Y4eOHBbIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl u mpyooemKoCcns no 6U0am y4eOHbvIX 3aHAMUul
(6 akademuueckux uacax)

< Buabl y4eOHbIX 3aHATHI, BKIIOYAS
1 ~ -
EE S CaMOCTOSITE/ILHYI0O PadoTy 00y ®opmbI Te-
=
a3l YAKIIHUXCH U TPYA0EMKOCTh KYIIero KoH-
Ne = B (B yacax)
n/n Pa3)1e.11 AUCHHUIIIIMHBI < g TpoOJA ycCiie-
E - ayAMTOPHbIE Y4€0- | CavocTosTeabHAS BaeMOCTH
o HbIE 3aAHATHS paGora 0Gyuaro-
Beero | aexmm | M e
1 Brenenue 16 2 2 12 Joxnan
2 OcHoBHble xapakrepuctuku OC 52 4 12 36 IIpuem mnpaxTuye-
) Windows u Linux CKHX 3a/aHui
CobecenoBanne
3 BrIcOKOITPON3BOAUTENBHBIE BEIUUCICHUS 18 4 4 10 3ammra pedepara
4 [lepBonpHHIUIIHBEIE METOIBI pacyeTa 100 8 18 7 2 IIpuem mnpaxTuye-
' CKHUX 3aJJaHHH
CobecenoBanue
5 HHuTerpanbHble XapaKTEepUCTUKH JJIEK- 52 0 1 4 3 8 IIpuem npakTuye-
) TPOHHOTO CTPOSHHUS TBEPBIX TEI CKHX 3aIaHuit
CobecenoBanne
6 MopenupoBaHue CBOICTB MOJIEKYJT 44 0 12 32 IIpuem mnpaxTuye-
' CKHUX 3aJJaHHH
CobecenoBanue
7 Busyanu3zauus v npeicTaBieHue pe3yib- 42 0 10 32 [Ipuem mpaxTuue-
) TaToOB CKHX 3aIaHHi
CobecenoBanne
4.2 Cooeprcanue oucyuniunvl, CMpyKmypupoeannoe no memam (pazoenam)
HaumenoBanue pasjaeina
Ne P Conep:xanue
AUCHHUIIIINHBbI

Cooeporcanue 1eKyuoHHO20 Kypca




HaumenoBanme pa3jaena
JTUCHHUILINHEI

Conepxanue

1.1.

Beenenue

OO01mas XxapakTepUCTUKa COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIO-
ruil. Kommepueckue M HayuHble TexHOJOruu. CpaBHUTENIbHAs
XapakTepucTuka. TUIbl JUUEH3Ud Ha HporpammHoe obecrieye-
HUE.

1.2

OCHOBHBIE XapaKTEPUCTH-
k1 OC Windows u Linux

OCHOBHbBIE XapaKTEPUCTUKU M 00JaCTU MPUMEHEHUS ONEPaLUOH-
HBIX cucteM cemeiictBa Windows. OCHOBHBIE XapaKTEpUCTUKH U
obJacTi NpUMEHEHHs ONIePAllMOHHBIX CHCTeM ceMercTBa Linux.

1.3

BBICOKOHpOI/I?;BOI[I/ITeJIBHBIe
BBIYMCIICHUA

OcCHOBBI TapaJUIECIbHBIX BBIUUCICHUNA. BBICOKONPOU3BOIUTEb-
Hble BblUMCICHMS. Buprtyanuzanus npuioxxkenuil. Hactpoiika u
pabota BupTyanbHOi MamuHbl. O0nmauHbie BeIUMCIeHUs. Kiactep
KemI'V.
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IIepBonpuHIUIIHBIE METO-
Ibl pacyeTa

[IpuMeHeHne YHMCIIEHHBIX METOJOB B HaY4YHBIX pacyeTax. Meton
Xaptpu-Doka. Teopust ¢GyHKIMOHANA TUIOTHOCTH. AJITOPUTMBI
MPOrpaMMHOM peanu3anuu.. Pa3nuunbie BUABI MCEBIONOTEHIINA-
noB. [IpunoxkeHus A NpoBeACHUS HAYYHBIX pacdyeToB. Mcmomns-
30BaHUE KOMITBIOTEPHBIX TEXHOJOTUM JIJISI CO3[IaHUS MaTEPHAJIOB
C 33JIaHHBIMU cBoMicTBaMU. cnonp30BaHNE KOMIBIOTEPHBIX TEX-
HOJIOTUM B HAHOUHIYCTPHUHU.

Temuwr npakmu4eckux 3a

HAMUU

1.1.

Bsenenue

OO6mias xapakTepUCTUKAa COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIO-
ruii. Kommepueckue u HayuyHble TexHoOJIOrMH. CpaBHUTENIbHas
XapaKTepPUCTUKA. XapaKTEpUCTUKA JIMUEH3UA IMPOrpaMMHOIO
o0ecreveHrs YCTaHOBJICHHOT'O B KOMITBIOTEPHOM KJIacce.

1.2

BI)ICOKOHpOI/I?;BOI[I/ITGJII)HI)Ie
BBIYMCIICHUA

Oomrast xapakrepuctuka OC Linux. OcHOBBI MapaiebHBIX BbI-
YUCJIeHU. BbICOKONPON3BOAUTENbHBIE BBIYUCICHU. Bupryanu-
3anus npuiokenuil. Hactpoiika n pabota BUPTyaabHON MaIllIHbI.
Kuacrep KemI'V.

1.3

[IepBonpyuHIMIIHBIE METO-
Ibl pacyera

HpI/IMCHCHI/Ie YU CJICHHBIC MCTOAOB B HAYYHBIX pacuCTax. MGTOIL
Xaprpu-®oka. Teopuss (yHKIMOHANA TUIOTHOCTU. AJTOPUTMBI
MporpaMMHOI peanu3zanuu. Meton mnceBaonoreHnuana. O6mas
TEOpHsI MIOCTPOEHUS TICEBJONOTEHIMaNa. Pa3nuynble BUJIBI 11CEB-
JOIIOTCHIINAJIOB. HpI/IJ'IO)KeHI/H[ IJI1 IPOBCACHUA HAYYHBIX pacuc-
TOB.
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HNuTerpanbHbie XapakTepu-
CTUKH 3JIEKTPOHHOI'O
CTPOEHUSA TBEPABIX TEI

[InoTHOCTH coCTOSIHHI. 3apsIOBBIE COCTOSTHUS aTOMOB. MeTobl
OMpeJIeJIeHUs] aTOMa B KpHUCTauie. DJEKTPOHHAs 3aCeIC€HHOCTD.
Knaccudukanus kpurnuecknx touek. ['eccman. [lpakTudeckue
peanuzauun metona beinepa. DHeprusi cBsi3U. DHTANbIUS Mapo-
obOpazoBanus. lllupuna 3ampemnieHHoi 30HBL. DHeprus Depmu.
W3MeHeHne 3JIeKTPOHHBIX CBOWMCTB IOJ JIEUCTBUEM THIPOCTATH-
YECKOTr0 JaBJICHHUS.

1.5

MogenupoBaHue CBOWCTB

MOJIEKYT

Hcnons3oBanue Pa3JINIHBIX 0a3ucoB. [lowck onTUMAalIBHOM reo-
MCTPHUU MOJICKYJIBI. Brruncienue 3apAJ0BbIX COCTOSIHUM aTOMOB.

1.6

Busyanuzanus u  mpen-
CTaBJICHHUE PE3YJIbTATOB

Busyanusanus kpucramuimueckon CTpykTypsl. Iloctpoenue 30H-
HOHM CTPYKTYpBI KPUCTAJUIMUECKUX Tell. Busyannsanus pacnpene-
JIEHUs 3JIEKTPOHHOM IIJIOTHOCTH Ha IJIOCKOCTHU U B IIPOCTPAHCTBE.
Busyanuzanus MonekynspHbix opOutaneil. Co3gaHue npe3eHTa-

WU 110 pC3yJIbTaTaM KOMIIBIOTCPHOTO MOACITIMPOBAHUA.




5. [lepeyeHb y4eOHO-METOAUYECKOT0 OOecTedeHusl JAJIs1 CaMOCTOSITeIbHOH pPadoThI

oﬁyqamumxc;l o JTUCIMIIIMHE

1. TIpumeps! BXOIHBIX (DailyioB (CETEBOM AMCK B KOMIBIOTEPHOM Kjacce aya. 1326).

2. TlepedeHb OCHOBHBIX KOMaH/ (CETEBOM JUCK B KOMIILIOTEPHOM Kiiacce aya. 1326).

3. Buaeoypoku mo HacTpoiike BUPTYyajdbHOW MAIIMHBI U BBIYUCIUTEIBHBIX MAKETOB (CETEBOM
JIICK B KOMIIBIOTEPHOM KJjiacce aya. 1326).

4. VYxa3zaHus U CHPABOYHBIN MaTepuall JJis IPOBEIACHHS CaMOCTOSATEIbHBIX PacueToB (CETeBOM
JIICK B KOMIIBIOTEPHOM KJjiacce aya. 1326).

5. DnektpoHHOE y4eOHO-MeToaudeckoe nocodue [1] (cereBoit TUCK B KOMIBIOTEPHOM KJlacce

ayn. 1326).

oﬁyqamumxca o IMCIMNIIJINHE

6. ®oH1 OLIEHOYHDBIX CpPEaACTB IJIA NIPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arTrecranmmmu

6.1 Ilacnopm ¢honoa oyenounvlx cpeocme no oucyunIuHe

Ne KonTponupyemsie paznenst (te- | Kog koHTponmupyemoii koMmrie- | HaMMEHOBaHUE OLIEHOY-
/o MbI) JUCLUILINHBI TEHIUHU (WM €€ 4acTH) HOT'O CPEJICTBa
(pe3ynbTathl 1O pasjienam)
1. BBenenue OIIK -5 (3Hatb:5, 6. Joknan; 3auer.
VYmetb:6. Bnanets:3).
2. OcHoBHble xapakrepuctuku OC OIIK -5 (3narts:5, 6. [IpakTnueckue 3ananHus,
Windows u Linux VYMets:6). co0eceloBaHUE, 3aUeT.
3. Bricokonpou3BOIUTENIbHBIE BBI- OIIK -5 (3nars:5, 6, 7. | 3amura pedepara; 3a4erT.
YUCIIEHUS Ymers:5, 6, 7. Bnaners:3, 4).
4, [lepBonpUHITUTIHBIE METOIbI OIIK -5 (3nars:1, 7. [IpakTHueckue 3agaHus;
pacuera VYmern:1, 2,5, 7. Bnagers:1, 3, | cobeceoBaHue; KOH-
4,5). TposibHasi paboTa; 3auyer;
9K3aMeH.
S. WHuTerpanbHble XapaKTEPUCTHKU OIIK -5 (3nats:2, 3. [IpakTnueckue 3anaHus,
AIIEKTPOHHOI'O CTPOEHUSI TBEp- VYmerts:1, 2. Bnagers:1). KOHTpOJbHasE pabora; K-
JIBIX TeJ 3aMeH.
6. MonenupoBaHue CBOWCTB MoJie- OIIK -5 (3nath:4. [IpakTHyeckne 3amaHuis;
Ky Vwmers: 3, 6. Bnazers:3, 4). cobeceqioBaHuE; KOH-
TpojbHas paboTa; H3K3a-
MEH.
7. Busyanuzanus u npeacraBieHue OIIK -5 (3nath:3. [IpakTnueckue 3amanHus,
pe3ynbTaTOB Ymerts: 4, 6. Bnanets:2, 3, 4, | cobecenoBaHue; KOH-
5). TpodbHAs pabora; 2IK3a-
MEH.

6.2 Tunoeuvie KOHmpOJibHblE 3a0aHUs WU UHbLE mamepuaiinl

Tembl pedepaToB o pasaesam IUCUUILIAH

BBICOKOHI)OI/I3BOIII/ITGJIBHLIC BbIYMCJICHUA

1. Kuacrepsr Beowulf.
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Vcnonb30BaHue BHICOKOIPOM3BOAUTENBHBIX BBIYNCIEHUH B (PU3HKe TBEPAOTO Tea.
Hcnonb3oBanue BBICOKOITPOU3BOAUTCIIBHBIX BBIUKCIICHUH Ipu CO3JaHUN HAHOMATCPHUAJIOB.
B03M0OKHOCTH KOMIIBIOTEPHOT'O MOJEIUPOBAHMS B (PU3HMKE TBEPAOTO Tea.

OHepaLII/IOHHBIe CUCTCMBbI, UCITIOJIB3YCMBIC B BBICOKOITPOU3BOANUTCIBHLIX BBIYMCIICHUAX.
OO0nauHble BEIYUCICHUS.

[TapasuienpHble BblUMCIEHUS. 3aKOH AMania.

KoMmnproTepHOe MOIENMpPOBaHUE B INPOU3BOJACTBE BBICOKOTEXHOJIOTMYHOM M HAayKOEMKOM
IIPOU3BOJICTBE.

Hcnonb3oBaHue onepanuoHHbIX ciucteM cemeiictBa Windows.

Hcnonb30BaHue ONEepalMoOHHBIX CHCTEM ceMeicTBa Linux.

Tunsl TMLIEH3UI Ha TpOrpaMMHOE 00€eCIIeUeHHE.

KoHTpoJsibHbIe BONpOCHI M 3aJaHUA /Il IPOMEKYTOUYHOH aTTecTALMU 110 HTOraM 0c-
BOEHUSI AU CHUILIMHBI

B Teuenne npernoaaBaHuA Kypca KOMHBIOTepHLIC TCXHOJIOTMU B HAYKE U IIPOU3BOJCTBC B Kadc-
ctBe (OpM TEKyIIeld aTTecTalud CTYIEHTOB HCIOJBb3YIOTCS Takue (OPMBI, KaK 3aclylIUBaHHE W
OLIEHKA JIOKJIa/1a 1Mo TeMe pedepara, codecefoBaHe MPH IPUEME Pe3yJIbTaTOB MPAKTHYECKUX padoT ¢
OLICHKOM, a TaKke KOHTpoJibHas padota. [1o uroram oOyueHust B 1-oM ceMecTpe MpOBOIUTCS 3a4eT, a
BO 2-OM CE€MeCTpe MPOBOIUTCS IK3aMEH.
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14.

15.
16.

0.
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12.
13.

IIpumepsI BONPOCOB M 33/IaHUI 1)1 HHAMBHAYAJIbHOH PadoThI.

W3yueHre OCHOB KOMaH/IHOM CTPOKHU OIEpalMOHHON cHCcTeMBbI Linux.

Busyanu3zanus BAUSHUS SHEPTUu 00pe3KU Ha CXOAUMOCTh PE3yJIbTaTOB.

Hcnonp30BaHne BUPTYAITBHBIX MAIIHH.

Hcnonp30BaHue onepanoHHO# cucTeMbl Linux B BBICOKOIIPOU3BOIUTENBHBIX BHIUMCICHH.
[IpenmymiecTBa M HEAOCTATKH MIEPBONPUHIUITHBIX METO/IOB.

Wzyuenue Bo3MokHOCTeH rpaduueckoro unrepdeiica PWGUI nns makera nporpamm
Quantum ESPRESSO.

BrinonHeHue caMoCoriacoBaHHOTO pacucra.

Bonpoce! 1 3a5aHKMA 1JIs1 CAMOCTOSAATEILHOM PadoTHI:
[TpyMeHeHre YMCIeHHBIX METOI0B B HAYYHBIX pacyeTax.
[TpuMeHeHrEe BEICOKOITPOU3BOIUTENBHBIX BEIUNCICHHUMN.
OcHoBHbIe KOMaH bl Linux.
Hacrpoiika napameTpoB BUPTyaJIbHOW MAllIUHBI.
Hcnonp30BaHne BUPTYyaJIbHBIX MalIMH B HAyKe U MPOU3BO/ICTBE.
[Tpenmy1iecTBa 1 HEAOCTATKN KOMIIBIOTEPHOIO MOJIETMPOBAHUS CBOWCTB TBEPABIX TEI.
CumMeTpHst MOJIEKYJ U KPUCTAJUIOB.
Buzpl 6a3ucHBIX QyHKIUI.
Br160p 0a3zucHoro Habopa.
N3yunth BXOIHOM (hailn s camocoriacoBaHHOro pacueTa kpuctaiuia MgO.
[ToaroToBuTh BXOMHOM (haitn ams camocoriacoBanHoro pacuera NaCl.
[Toctpouts rpaduk 3aBucumMocTh nonHo# sHepriun NaCl ot mapamerpa pemeTku.
HccnenoBarh BIMSHHUE SHEPTUU OOPE3KH IUIOCKUX BOJH HA BBIUMCIICHHBIE XapaKTEPUCTUKU
kpuctama MgO.
HccnenoBarh BiusHUE apaMeTpoB ceTku Monkxopcra-Ilaka Ha BBIYMCIIEHHBIE XapaKTepu-
ctuku kpucramuia MgO.
[110THOCTH COCTOSIHUM.
Onpenenenue abCOMIOTHON M OTHOCHUTENIBHOM MOTPEIIHOCTH MapameTpa KpUCTAUINYeCKOil
staeiikn kpucramia MgoO.
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7. Buzyanuzanus pacrpefeneHuss dJIeKTPOHHOW TUIoTHOCTH Kpuctamuia MO B makerte
XCrySDen.

IIpuMepHBbIe KOHTPOJIbHbIE BONPOCHI U 321aHUA:
[IpumeHeHre BHICOKONTPOU3BOAUTEIIbHBIX BBIUNCICHUH.
Busyanusanus 30HHON CTPYKTYpPBI KpUcCTasia.
Bo3moxnoctu nakera Quantum ESPRESSO. IlpuMenenue naHHOTO makera Mpu CO3JaHUU
MaTepHaJioB C 3a/IaHHBIMU CBOMCTBAMH..
OnTuMu3aIus TeOMETPHHN IIPOCTOM MOJIEKYJIBI ¢ Hcmoib3oBanue Firefly.

IIpumep BapuaHTa KOHTPOJbHOMH PadoOTHI.

HccnenoBanue BIMSHUE SHEPTUU OOPE3KHU TIOCKUX BOJIH Ha MOJHYIO 3HEprur0 kpucramia LiF.
IToctpouth rpauK 3aBUCUMOCTH IOJHOW SHEPrHMM OT MapaMeTrpa pemeTkd. OnpenenuTsb
pPaBHOBECHOE 3HAYECHHUE MTOCTOSIHHOM perieTku a. OnpenenuTb OTHOCUTEIbHYIO U a0COIIOTHYIO
IIOTPEIIHOCTD ISl TIOCTOSIHHOM pewmeTkn a. [locTpoeHue kapT 31eKTPOHHOW IIOTHOCTH.
IIpuBecTn KapThl: IJIOCKOCTh COJEPKUT 4eThlpe MeTauia. I[IoCKOCTh COIAEpKUT ueThIpe
¢Topa. OpopMUTh pe3ybTaThl B BUIE OTYETA.

Crpykrypa:

rpymma cummeTpun 225 (cubic(fcc)),

a=4.02 A,

Koopaunatsr aromos: Li (0,0,0), F (0.5; 0.5; 0.5).

Ilcesoonomenyuanve: Li.pbe-n-van.UPF , F.pbe-n-van.UPF
BeImonHuTs creayomme 3aaadu:

Bri6op ontumanbsHOTO Oasmca. OnTUMU3aIMs T€OMETPHH MOJICKYNbl HadTanuaa. Bu-
3yalu3aius 3JIeKTPOHHOM IOTHOCTH. OGOpPMUTH pe3yNbTaThl B BUJIE OTYETA.

C10H8

CZV

C 242 0.71 0.00

C 1.26 1.39 0.00

C 0.00 0.71 0.00

H 3.34 1.23 0.00

H 1.25 2.47 0.00

IIpumepHBIe BOIPOCHI K 3a4€Ty.

Tunsl muiieH3Mi Ha TporpaMMHoOe oOecIieYeHHe.
JIunensuss GNU GPL. Pa3nnuus Mexay NpONpUETapHBIMH U OTKPBITBIMU NPOTrPAMMHBIMU
MPOJYKTAMHU.
BBICOKOIIPOU3BOIUTENBHBIE BBIYMCIICHUS.
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHI B HAyKE U MPOU3BOJCTBE.
[TapameTpspl BIUAIONIME HA TOUHOCTH CAMOCOIIACOBAHHOIO pacyeTa.
Br16op 6a3uca. Biusiaue 6a3uca Ha pe3yabTaThl pacyeToB.
OCHOBHbIE XapaKTEPUCTHUKU W OOJACTH TNPUMEHEHHUS ONEpallMOHHBIX CHCTEM CeMeWcTBa
Windows.
OCHOBHbBIE XapaKTEPUCTUKU U 00JIaCTU IPUMEHEHHUs OTIEPALIMOHHBIX CHUCTEM ceMeicTBa Linux.
[TpeumymectBa OC Linux y1st BBICOKOTIPON3BOIUTETHHBIX BHIYUCICHHI.
Onpenenenns napameTpoB pacuera AJis JOCTHKEHUS 3aJaHHON CXOIMMOCTH.
[IpunoxxeHus Uit IpOBEIEHUSI HAYYHBIX PACUETOB.
OCHOBHBIE BO3MOKHOCTH BBIYMCIUTENBHBIX TAKETOB.
[IpumMeHeHrne YHUCIIEHHBIX METOJIOB B HayudHbIX pacuerax. Vcroyib30BaHME KOMITBIOTEPHBIX
TEXHOJIOTHH JUIsl CO3/JaHUsI MaTEpUAJIOB C 33JaHHBIMU CBOMCTBaMH. VCIIOIBb30BaHNE KOMIIBIO-
TEPHBIX TEXHOJOTUI B HAHOMHAYCTPHUHU.
MeTtopl onpeneseHns aToMa B KpUcTauie. JJIEKTPOHHAs! 3aCEIEHHOCTh. 3aCEJIEHHOCTh aTOMOB
o MamukeHny. DHTalbnus napooOpa3zoBaHusl.
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6.3 Memoouueckue mamepuasnsl, onpeoeaaruiue npouedypvl OUeHUBAHU 3HAHUIL, YMe-
HUIl, HABBIKOG U (UIU) onblma 0eAmeabHOCMU, XAPaAKmepu3yrujue Imansvt Gopmupo-

03N LN kW~

w

4.

5.

6aHun Komnemenuuﬁ

Kpurepun ouenku pedepara:

. CooTBeTCTBHE COJIEPKAHUS TEME U IUIaHy pedepaTa

. IlpuBenena Bce HeoOXoauMas HHGOPMAILHS ISl paCKPBITHS TeMBI pedepara.

. Ucrionb3yeTcs aureparypa u3 HECKOJIBKUX HCTOYHHKOB.

. IlpoBenen ananu3 naGopmanuy.

. YMeHue paboTath ¢ TUTepaTypoil, CHCTEMaTH3UPOBATh U CTPYKTYPUPOBATh MaTEpHal.

. Hannuue aBTOpCKOM MO3UIMH, CAMOCTOSTEILHOCTD CYKICHUH.

. Cobnronenue TpeboBanuii K 0pOpMIICHHUIO.

. IIpu 3amuTe pedepara HEOOXOIUMO KPATKO U3I0KUTH 11T PaOOTHI M OTBETUTH HA 33/1aHHBIC

BOIIPOCBI.

Kpurepun oneHKH 32 KOHTPOJILHYIO padoTy:

Cosznan paBUIBLHBIA BXOTHOU (haii.

HccnenoBanue BIMSHUE SHEPTUU OOPE3KH MIIOCKUX BOJH Ha IMOJIHYIO SHEPTHIO KPUCTAILIA.

[TocTpoeHn rpaduk 3aBUCUMOCTH TOJHOW SHEPIHH OT Mapamerpa pemerku. OmnpeaeneHo

PaBHOBECHOE 3HAYCHHE IMOCTOSHHOM perieTku a. OmnpeieneHa OTHOCUTENIbHAS U aOCOIOTHAS

MOrPEIIHOCTD JJISI HOCTOSIHHOM PELIETKH a.

[TocTpoeHbl KapThl AJIEKTPOHHOM MJIOTHOCTH.

OmnpeeneHa MoiHAs SHEPTHUS U MEKATOMHOE PACCTOSIHHE JIJISI PABHOBECHOM KOH(MUTYpaIHH

MOJIEKYJIBI.

[ToryueHnHas KOHGUTYPALHST MOJICKYIIBI COIIOCTABIJICHA C JINTEPATYPHBIMH TaHHBIMH.
Ipumep 3K3aMeHANMOHHOI0 OWJIeTA.

1. Paznuyus MeKay NpOoNpHEeTAPHBIMU M OTKPBITHIMU MPOTPAMMHBIMHU MPOIYKTAMHU.

2. Pemuth caenyiomme 3a1a4u:

Busyanuzanus pemerku. Beibop ontumanbHOM 3HEpruu oopesku. Buszyanusanus 31eKTpOHHOH IIJI0T-
HocTU. ['paduk 3aBUCUMOCTH MOJTHON YHEPrUH OT Oazuca.

Kpucramn: LiF (kyOudeckasi CHHTOHUS).

Hcnons30Bath ciaeayroue ncesaonorenimanst: 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 ciaenyonme 3a1aum:

Buszyanuzanus monexkynsl. Beibop ontumansHoro 6asuca. Busyanmusarusi 3JIeKTPOHHOW TIIOTHOCTH.
I'paduk 3aBUCHMOCTH TIOTHOM SHEPrUM OT Oasuca. ['paduk 3aBUCUMOCTH PacCTOSIHUS OT Oa3uca.
Moriekyia: antparet (Ci4H10)

I'pynma cummerpuu: Copy

Koopaunarsr aroMoOB:

TTTOOOO

3.630 0.715 0.000
2.470 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
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7. IlepeyeHb OCHOBHOM U IOMOJHUTEJILHOM y4eOHO JJUTEPATYPbI, HEOOXOTUMOM
JJIS1 OCBOCHUSA M CHUIIMHBI

a) OCHOBHAA yuedOHaA Tumepamypa:

1. 0. M. Bacanaes, A. B. Kocooyukuii, . A. ®enopos. [Ipaktuueckoe pyKoBOJICTBO 11O
npumenennto nakeroB Quantum ESPRESSO u XCrySDen k pacdery 31€KTPOHHOTO CTPOEHMS KpH-
CTaJIJIOB . DJeKTpOHHOE y4yeOHO-METOuUeCKOoe nocodue (MyIbTUMEIUHbIE yuyeOHbIE MaTepHa-

nel) [DnekTpoHHbIN pecypc] — DnektpoH. naH. — Kemeposo: KemI['Y, 2011. — 1 a5ekTpoH. ont. AUCK
(CD-ROM).

2. [upenscon, B. I'. KBantoBas xumus. MoJieKyibl, MOJIEKYJIAPHBIE CUCTEMBI U TBEPAbIC
tena : y4e6. mocobue / B. I'. Hupenscon .- M. : BUHOM. Jlabopatopus 3nanmii , 2012 .- 496 c.
(http://e.lanbook.com/books/element.php?pll_id=3150) (xara nocneanero odpamienus: 27.01.14).

0) OononHumenvHana yyeoOHan 1umepamypa:

1. Byteipckas, E. B. KomnbroTepHast XuMusi: OCHOBBI TEOPHH M paboTa ¢ MporpaMMaMu
Gaussian u Gauss View / E. B. bytsipckas .- M. : COJIOH-ITPECC , 2011 .- 218 c.
2. bacanaes, FO. M. PacueTsl U3 nepBbIX NPUHIUIIOB 3JIEKTPOHHOW CTPYKTYpPbI KPUCTAJI-

708 ¢ npumenerrem nakera Quantum ESPRESSO [Tekcr]: yuebno-meroa. mocodue / FO. M. Bacana-
eB, A. B. Kocobynkuii, . A. ®enopos.; Kemeporckuii roc. yH-1. Kemepono, 2010.

3. Kapmona, FO I1. M. OchoBbl ¢usuku noaynpooanukos / 1O I1., Kapmona M. — M.:
OU3SMATIIAUT, 2002. — 560 c.

4, AbapenkoB M.B. Hauana kBanroBoii xumuu / 1.B. Abapenkos, B.®. Bparues, A.B.
Tyny6. Yuebnoe nmocodue. M.: Bricir.mk., 1989. — 303 c.

5. Kupx, O. Linux ansa npodeccnoHanoB :pykoBOACTBO agMuHUCTpaTopa cetu /O. Kupx .-
CIIO. :ITutep ,2000 .- 362 c.

6. Kypasnes, 0. H. Xumuyeckas CBsA3b B INOJYIPOBOJHUKOBBIX U JUIIEKTPUUECKUX

kpuctaymax [Teker] : yueb. mocobue / 1O. H. XKypasnes ; Kemeposckuii roc. yH-T, Kadeapa teopetu-
yeckol ¢pusuku. - Kemepono : 6. u., 2009. - 207 c.

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CEeTH
"NUHTepHeT'", HEOOXOAUMBIX 1JIsl OCBOEHHS JUCHUIJINHBI

1. MonenupoBaHie CBOWCTB, JIEKTPOHHOM CTPYKTYpBI psijia yIJIEPOIAHBIX U HEYIJIepO/I-
HBIX HAHOKJIACTEPOB U UX B3aMMOJICUCTBUS C JETKUMU dJIeMeHTaMu [DnekTpoHHsblil pecypc]/ A.C. De-
nopoB [u ap.]. . KpacHosipck, http://www.kirensky.ru/master/articles/monogr/Book/book.htm. (nara
nocieanero oopamienus: 27.01.14).

2. Quantum ESPRESSO (http://www.quantum-espresso.org/ ) (mara mocieanero obparie-
Hust: 27.01.14).

3. OpenSuSE (http://www.open-suse.ru) (zata mocneanero oopamienus: 27.01.14).

4, ABINIT (http://www.abinit.org) (mara nocieasero odpamienus: 27.01.14).

5. Firefly (http://classic.chem.msu.su/gran/gamess/tutorials.html) (mara mocmemnero 06-
pamienus: 27.01.14).

6. XCrySDen (http://www.xcrysden.org) (mara mocneanero obparienus: 27.01.14).

7. CRYSTAL (http://www.crystal.unito.it) (rara mocnemsero oopamenus: 27.01.14).

9. MeToauueckue YKazanud 1Jisd oﬁyqamumxm 0 OCBOCHHIO JUCIUITIMHBI

9.1 10 OCBOCHHUIO JIEKLIIMOHHOT'O MaTepUaa, IMOArOTOBKE K JIEKIIUAM

Jns a3 dexTuBHOrO YCBOSHMS MaTepralla MaruCTpaHT JOJKEH PEryJsipHO MOCELaTh JIEKIUH U
BECTH KOHCIIEKT. B ciydae mporycka JEKIIMOHHOTO 3aHATHS HEOOXOIMMO BOCCTAHOBUTH KOHCIIEKT,
UCTOJb3YI0 CIAWI-IEKIIUU PACIOJIOKEHHBIE Ha CETEBOM JIMCKE U CAMOCTOSITENILHO NTPOpadoTaTh Ipe-
CTaBJICHHBIM MaTepuan. Takum o0pa3oM, MarucTpaHT JOJDKEH HE TOJIBKO BECTH KOHCIEKT, HO U TIOHH-
MaTh OCHOBHBIE UJEH JIEKLUHU, YTOObI Cpa3y YTOUYHUThH HESICHbIE MOMEHTHI. Tak Kak Kak/lble MarucT-
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paHT UMEEeT MHAMBHUAYaJIbHbIE OCOOCHHOCTH, TO OYEBHIHO, YTO, BBIBOJ HEKOTOPHIX COOTHOLICHH
MOJKET OBITh SICEH OJJHOMY MarucTpaHTy, HO He MOHATEH Apyromy u Haobopot. ColtoieHne yKazaH-
HBIX peKOMEeHIanui Oyer cnoco0cTBOBaTh Oosee 3pheKTHBHOMY YCBOSHHIO MaTepuraa.

9.2. 3aHSATHUSM IO TOJITOTOBKE K MPAKTUYECKUM 3aHSATUAM

Jns maructpantoB (usmueckoro (axkyiapTeTa yMEHHE NMPAKTUYECKOTO MPUMEHEHUS KOMIIbIO-
TEPHBIX 3HAHUH TPAJUIIMOHHO UTPACT OYEHb BBICOKYIO poiib. OUeHb 4acTo, MaTepHall MPaKTHYECKOTO
3aHSTHSI OCHOBBIBAE€TCSA Ha MPAKTUYECKUX HABBIKAX, KOTOPBIE ObUIM MOTYYEHBI Ha MPEIBLIYIIUX 3aH -
THUAX, TIO3TOMY IPOMYCKH OYEHb OBICTPO MPUBOAAT K HEBO3MOKHOCTH BBIIOTHITH HEOOXOIUMBIC BbI-
yucineHus. B ciydae npomycka 3aHATHS HEOOXOAUMO 00s13aTENIbHO PEUIUTh BCE 3a7a4l CaMOCTOSITENb-
Ho. [IpumMeps! penienus 3agad NpUBEIEHbl B y4eOHO-METOAMYECKOM MOCOOUU (RJIEKTPOHHAS BEPCUS
pacrioyio’keHa Ha CeTeBOM JAMCKe). B ciydae mpormycka 3aHATUH, CTYACHT JOJDKEH U3YYUTh MaTepuall
camMocCTosITeNbHO. [t 3TOH 1enn peKOMEHIyeTCs HCIONIb30BaTh JIMTEPATypy, YKa3aHHYIO B paboueit
porpamMme, a TaKke yueOHbIe MaTepualibl, KOTOPHIE €CTh Ha CETEBOM JIMCKE KOMITBIOTEPHOTO KJlacca.

9.3. 10 OPTaHU3aINHA CAMOCTOSTEILHON pabOThI

Jns 3pdexTuBHOTO ycBOEHHsI MaTepualia CTYASHT JOJDKEH PEryspHO Moceuarh MpaKTHye-

CKHE 3aHSTHUS U BBINOJHITH IUIAHOBYIO CAMOCTOATEIbHYIO paboTy. Pe3ynbTaThl caMoCTOATEIbHON pa-
OOTBHI 10 PELICHUIO 33124 JOJDKHBI OBITh CBOEBPEMEHHO MPEICTaBICHBI MpenoaaBarento. Takxke B pa-
6odeil mporpaMMe MpUBEIEHBI TPUMEPHBIE TEMBI pedepaToB MO pasaesiaM AUCIUILINH, a TaKkKe KOH-
TPOJIBHBIE BOTIPOCHI U 33/1aHUS JIJIsl IPOMEKYTOYHOM aTTECTAIlMH [0 UTOTaM OCBOCHHS AMCLUTUIMHEI.
B mpunaraemom mocoOuu COIEPKUTCSA MOAPOOHOE ONMUCAHUE HCIOIb3yeMbIX METOJIOB pealn30BaH-
HbeIX B iporpamme Quantum ESPRESSO. lannoe mocoOue JOMOHEHO BHICOYPOKaMH, KOTOPEIE pac-
KPBIBAIOT MPOLEAYPY IPOBEICHHS PACYETOB U MOCIEAYIOIIYIO BU3YyaIu3aluio pe3yapTaToB. [JononHu-
TeNbHas HHpOpMAIHMsS U OOHOBIIIEMbIC JICKIIMU JOCTYIHBI Ha caiite (Www.ctkemsu.narod.ru). Takxe
UMeeTCs apec IEKTPOHHOM mouThl (Ctkemsu@yandex.ru) Ha KOTOpBIN MOXHO BBICHUIATH BOMPOCHI,
pe3yabTaThl pacueToB, pedepaTsl. Takum 00pazom, B Cilydae MPOIMYIICHHOTO 3aHSATHS MMEETCS BO3-
MOKHOCTh U3yYUTh HEOOXOIUMBIE pa3/iebl CAMOCTOSTENBHO.

9.4. IO MOATOTOBKE K KOHTPOJIBHOM padboTe

B paboueli mporpamMme mpuBeieHbl KOHTPOJIbHBIC BOMPOCH! M 33/1aHUA Ui aTTeCTallluy MO UTO-
raM OCBOEHHsI TUCHMIUIMHBL. KoHTponbHast paboTa COCTOMT M3 HECKOJIBKHX 3a/1a4, KOTOpbIE He00X0-
JUMO PEelINTh 32 OTPaHUYCHHOE BpeMs, YTO HallaraeT JOMOJHUTENbHbIe yciaoBus. [loMmuMo 3HaHUM,
KITIOYEBOE YCIIOBHE, KOTOPOE MTPAET BAKHYIO POJIb ISl YCIICUIHOTO pEIIeHUS KOHTPOJBHBIX 3a/1ad,
COCTOHT B 3(PPEKTUBHOM UCIOJIL30BAHUN BpeMeHU. PeKoMeHyeTcsi MPOCMOTPETh BCE 3a/1auM, YTOOBI
chopMHUpOBaTh MPUOIUUTEIBHBIN TUIaH PA0OTHI M ONPEACIUTh HEOOXOIUMBIE 3HAHUS IS KaXKIOU
3amaun. OnHA U3 1eNell KOHTPOJIbHON paboThl COCTOMT B TOM, YTOOBI BCKPBHITH IMPOOJIIEMHBIE MeCTa,
MIOSTOMY PEKOMEHIYETCS PEIIUTh BCEe HEPEIICHHBIE 32141 BO BPEMSI CAMOCTOSITEIILHON pabOTHI.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHIi, HCMOJIb3YEeMbIX IIPH OCYIIIEeCTBJIe-
HMHU 00pa30BaTeJIbHOIO NMPOIEeCCca MO TUCHUILTHHE

[Tpu mpernoaBaHUK AUCHUIUIMHBI UCTIONB3YETCS KOMIBIOTEPHBIN KJIACC C YCTaHOBIIEHHBIM Ha
kommbioTepsl maketamu Quantum ESPRESSO wu Firefly. Heo6xoaumo Hamuuue oOiie# ceteBoii mar-
KM, B KOTOPOH PACIIOJIOKEHBI METOAMUYECKHE YKa3aHUsI U BCE HEOOXOIMMBIE MaTepHalibl, HEOOXOIH-
MbI€ Ha MPAKTUYECKUX 3aHATHUAX (MPUMEPBl BXOJHBIX (DaiiIoB, pyKOBOACTBA MOJIB30BATENS, HJIEKTPOH-
HBIE yueOHO-MeToIMIecKre mocobust). B mporecce BRIMTOTHEHHUS pacueTOB CTYJACHTHI CAMOCTOSITEITHHO
BbIOMPAIOT HEOOXOAMMBIE IICEBJIONOTEHIIMANBI, MPEICTABICHHbIE HA caiiTe pa3pabOoTUYMKOB IaKeTa
Quantum ESPRESSO. Hcnonk3yst MylTbTUMEIUHHBIA TPOEKTOP, MPEIoiaBaTesb IEMOHCTPUPYET He-
KOTOPBIE OCOOCHHOCTH BBIYMCIUTEIHHBIX TAKETOB M TUITUYHBIE OIINOKH.

TexHOoJI0rHH, UCTIONIb3YeMbIe NTPH aKTUBHOW U MHTEPAaKTUBHOW (hopMax o0ydeHHUs

HeunmutanmoHnHsbie MMuTanuoHHbIe

AkTuBHBIE (MTPOOIEMHBIE) JEKIUU U
CEMMHApBI

Keiic-texnomornun
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Temarnyeckass AUCKyCCHS
(mpecc-koH(epeHIun)

AHanu3 KOHKPETHBIX CUTYyalui

Mo3sroBas aTaka

['pynmoBoii TpeHUHT

[IpezenTanus

11. Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIA
oCyILeCTBJICHHs 00Pa30BaTEJIBLHOIO0 NpoLecca M0 JUCHHIINHE

I[J'IH MaTCprUaIbHO-TEXHUYECKOT'O obecneyeHus JUCHUITIINHBI ((KOMHBIOTepHBIC TCXHOJIOTHUH B
HAayKC W MPOHU3BOACTBE» HCIIOJb3YCTCA: KOMHBIOTCpHBIfI KJ1accC MaFHCTepCKOﬁ IIOATOTOBKHU (1)I/ISI/I‘-IG-

ckoro (akynprera KemI'VY.

12. Unble cBeleHUs U (MJIH) MATEPHAJIbI

12.1. Ilepeuens o6pazosamebHbIX MEXHON02UIL, UCHOIBIYEMBIX HPU OCYULECH8/IeHUU 00-
pazosamenvHo2o npoyecca no OUCUYUNIUHE

HpaKTI/I‘leCKI/Ie 3aHATUSA, THAWUBUAYAJIbHBIC pa6OTLI, CaMOCTOATCIIBHBIC pa60TbI, p3360p KOH-

KPETHBIX CUTyalui, 3a4erT.

IIpu peanmzanuy nporpaMMbl JUCHUIIINHEI «KOMIIBIOTEpHBIE TEXHOJIOTMH B HAYKE W IIPOU3BOI-
CTBE» HCIIOJIb3YIOTCS pa3IndHble 00pa30BaTe/ibHbIC TEXHOJIOTHH — BO BpeMs ayAUTOPHBIX 3aHsThii (90
I-IaCOB) 3aHATHUA IIPOBOAATCA B BUAC JIGKIII/Iﬁ N IPAKTUYCCKHUX 3aHSTUN C UCHOJIL30BaHUEM cricuuain-
3UPOBAHHBIX BBIYUCIATEIBHBIX MpOrpaMM. YacTh 3aHATHI MOCBSIICHA pa300py KOHKPETHBIX CHTya-
Ui, a CaMOCTOATENbHAs paboTa CTYIEHTOB MOJPa3yMeBacT padOTy MO PYKOBOJICTBOM IpEIoaBa-
Teneit (KOHCY/IbTAllMd M [TOMOIIb B HAMMCAHUU peepaToB U MPH BBITOJHEHUH MPAKTHUYCCKUX paboT
(10 wyacoB)) 1 MHAMBHYATbHYIO paboTy cTyaeHTa (186 yacos).

AyautopHoe Coneprkanue O0- Me- AKTUBHBII
3aHsTHE pa3oBaTelib- | ToA 00yde- | MEeTox o0y4deHus,
Hasg TEXHO- | HUSA crocob peanuzainuu
JIOTHSI
Jlexknus BBeneunue KOH- [Tep- Jleknus-oecena
LIEHTPUPO- BUYHOE OBJIA- AKTHBHOE TIpH-
BAHHOC 06}7‘16- JCHHUEC 3Ha- BJICUCHHUC BHUMAHUA CTy-
HHEe («IoTrpy- | HUSMH, JIEHTOB K Haubojee Bax-
JKEHUE B Npea- nepe- | HOMy Marepuany, IoO-
MET») mada wHQOp- | CPEACTBOM  3aIUIAHHPO-
Manum B IoTo- BaHHBIX BOIPOCOB  JIA
BOM BHJIE CTYACHTOB U OXXHNAACMbIX
OT HUX OTBETOB.
Jlexmus OCHOBHBIE  Xa- KOH- Iep- Jlexnusi-6ecena
paKTepI/ICTI/IKI/I OC HCHTPHUPO- BHUYHOC OBJIa- AxTHUBHOE npu-
. . BaHHOe oOyue- | JIeHue 3Ha- | BJICYEHHUE BHUMAHUA CTYy-
Windows u Linux
HUEe («IoTrpy- | HUSMH, JIEHTOB K Haubojee Bax-
KEHHe B Tpel- nepe- | HOMy Marepuaily, Io-
MeT») Jada WHOOpP- | CPEACTBOM  3aIUIAHHPO-
Maluu B IoToO- BAaHHBIX BOHpOCOB JJIs1
BOM BHJIEC CTYACHTOB U OXXHUJAA€MbIX
OT HUX OTBECTOB.
Jlexnus Bricokomnpouns- KOH- [ep- Jlekuusi-6ecena
BOJUTENbHBIE  BLIYHC- | LEHTPHPO- BUYHOE OBJa- AKTUBHOE TpH-
BAaHHOC 06y‘1€- JCHHUEC 3Ha- BJICYCHUC BHUMAHUA CTYy-
JICHIA HHe («IOTpy- | HUSIMH, JICHTOB K Hamboiiee Ba-
JKEHHE B Ipel- mepe- | HOMy Marepuany, Mo-
MET») nada  WHQOpP- | CPEACTBOM  3aIIaHUPO-
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Manum B I'OTO-

BaHHBIX BONPOCOB  JIA

BOM BHJIC CTYACHTOB U OXXHUAACMbIX
OT HUX OTBCTOB.
Jlexkuus [TepBonpun- KOH- Ilep- Jlexuus-06ecena
UIIHBIE METOIBI pac- LEHTPUPO- BUYHOE OBJa- AKTUBHOE TpHU-
yera BaHHOe oOyde- | IeHHe 3Ha- | BJICYEHHE BHUMAHHUS CTY-
HUE («IOTpYy- | HUSMH, IEHTOB K HamboJee Bak-
JKEHUE B Ipe- nepe- | HOMy Marepuany, IO-
MeT») mada wHGOpP- | CPEACTBOM  3aIUIAHHPO-
Mallii B TOTO- | BaHHBIX BOIPOCOB ISt
BOM BHJIC CTYACHTOB U OXXHNJACMbIX
OT HUX OTBCTOB.
Ne | AynutopHoe Copnepxanue O6pa3oBa- Metox o0y- | AKTHBHBII ~ MeTOJ
3aHATHE TENbHAs YECHUS o0yueHus,  crocod
TEXHOJIOT s peainzanuu
[IpakTuue- O6mas xapaktepuctu- | Texnonorust | [lepsuunoe | KosusiekTUBHAsi HcC-
CKO€ 3aHSTHE | K& COBPEMEHHBIX KOM- | aKTUBHOI'O OBJIAJICHUE | CJIeJ0BaTeIbCKas
IBIOTEPHBIX TEXHOJO- | (KOHTEKCT- | 3HaHUSAMHU — | padoTa MAaJIbLIMH
ruii. Kommepueckue u | HOro) 00y- | mpoOiieMHO- | TPyNHAMHU - HCCIe-
Hay4yHbI€ TEXHOJIOTMH. | YEHUS IIOMCKOBBIM | IOBaTENIbCKAsl UIpa:
CpaBHuUTENbHAS Xapak- METOJ rpymmna pa3OuBaeTcs
TEpUCTHUKA.  XapakTe- Ha MOATPYIIBl — Jia-
pHUCTHKA JTULEH3UN Ooparopuu, B Kax-
nporpaMMHoro  otec- JIOW M3 KOTOPBIX Ha-
NIEYECHUs YCTAHOBJIECH- 3HAYaeTcsi  PyKOBO-
HOI'O B KOMIIBIOTEPHOM auTenb (ompeaenser
KJ1acce. HeJu U 3aJa4y, Ha-
3HAYaeT OTBETCTBEH-
HBIX 3a OTJEJIbHbIE
3a1a4d, KOOPAMHHU-
pyet padoTy u mpen-
CTaBIs€T OTYET) U
UCTIONHUTEMH  (pe-
IAF0T OTJENbHbIE
3ala4d U TUIIYT IO
HUM OTYETHI)
[IpakTHue- Ob6mas xapaktepuctu- | Texnonorus | Ileppuunoe | CamocTosiTeIbHAN
ckoe 3ansitue | ka OC Linux. OcHOBBI | MOJYBHOTO | OBJajicHHE | paGora ¢ 00y4aro-
NapajuleJIbHBIX BBIYUC- | O0yUEHUS 3HaHUSAMHU - | el  mporpaMmmoi
neHuil. Belcokonpous- CamMoCTOsI- (37eKTpOHHBIE yueO-
BOJUTEIbHBIE BBIYHUC- TeNbHOE J0- | Hble MaTepuaibl IO
nenus. Bupryannsanus ObIBaHME Quantum ESPRES-
MIPUIIOKEHUH. Ha- 3HaAHUHN SO, BUPTYaJIbHOU
CTpoiika u paboTa BHp- MallliHe); CaMOCTOs-
TyaJIbHOM MalINHBbI. TenbHass pabora C
Kiactep KemI'V. UH(POPMAIIMOHHBIMHU
Oasamu MaHHBIX
(quantum-
espresso.org,
virtualbox.org,
icp.kemsu.ru,
parallel.ru)
[IpakTHue- IIpumenenne wuyucnes- | Texnonorus | CoepmeH- | PemieHue Hay4dHo-
CKO€ 3aHSITUE | Hble METOJOB B Hayu- | AuddepeH- | CTBOBaHHE | MCCJIENOBATEIbCKOM
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HbIX pacuerax. MeTox | IUPOBAaHHO- | 3HAHUM U | 3aJa4d C NMPUMEHe-
Xaprpu-®oka. Teopwus | ro oOyuenus | popmupo- HHEM pac4yeTHo-
(GyHKLIMOHANA IUIOTHO- BAHHE YyMeE- | BBIYMCIUTEIbHBIX
CTH. AJNTOpUTMBI TIPO- HAM UM Ha- | MeTOAUK U HHOP-
IPaMMHOM peaan3anuu. BBIKOB — | MAIIMOHHO-
Meron mnceBIONOTEH- TBOPYECKU | MOMCKOBBIX CHCTEM.
nuana. OOmas Teopus penpoayk- | MHauBuayansHoe
IIOCTPOEHHUS IICEBIOIIO0- TUBHBII Me- | BBIIIOJIHEHHE noJt
TeHUuana. PasnuuHble TOJ KOHTPOJIEM  IIPEIo-
BUJbl  ICEBIONOTEH- JaBareis — Hay4dHO-
nuanos. [Ipuinoxenns HCCIIE0BATEIbCKON
JUIsL TIPOBEJICHUS Hayy- 3a/1a4uul.
HBIX PACYETOB.
IIpakTrue- ITnotHoCTh cocrosinuil. | Texnonmorus | CosepiieH- | Pemenme Hay4HO-
CKO€ 3aHATHE | 3apsAloBble COCTOsHUSA | AU depeH- | CTBOBaHHE | HCCJIENOBATEIbCKOM
aToMOB. Meroasl Om- | MUPOBAHHO- | 3HAHUH U | 3aJa4d C NPHUMEHe-
peneneHuss aroMa B | ro oOyuenus | popmupo- HHEM pacyeTHo-
KpUCTaJlIe. DJIEKTPOH- BaHUE YyMeE- | BBIYMCIUTEIbHBIX
Has 3aCEJIEHHOCTb. HUW W Ha- | METOAMK M HHpOp-
Knaccugpukanust  kpu- BBIKOB — | MalIMOHHO-
TUYECKUX TO4YeK. [ec- TBOPYECKU | MOMCKOBBIX CHCTEM.
cuad. IIpaktnueckue penponyk- NupuBunyansHOE
peanm3anMu  MeToja TUBHBII Me€- | BBIIIOJIHEHHE oJ
belinepa. DHeprus cs- TOJ KOHTpPOJIEM  IPEIo-
3U. OHTaJIbNUA Hapo- JaBaTelld  HAay4HO-
obpazoBanus. [llupuna HCCIIEI0OBATENIbCKOM
3alIpEIlEHHON  30HBI. 3a/1a4H.
Ouneprus ®epmu. Us-
MEHEHHUE DJIEKTPOHHBIX
CBOMCTB IIOJ JICHCTBU-
€M T'MIpPOCTaTHYECKOIro
JTABJICHUS.
IIpakTuue- Hcnone3oBanne  pas- | Texnonorus | CosepuieH- | Pemenune Hay4dHo-
CKOe 3aHsATHE | TUYHBIX Oa3ucoB. Ilo- | auddepen- | cTBoBaHHE | MCCAEAOBATEIbLCKOM
UCK ONTHMAJbHOW T€0- | IMPOBAaHHO- | 3HAHUH W | 3aJa4M ¢ NpPHUMeEHe-
METpUH MOJIEKYJIBI. | TO 00y4deHust | popmupo- HUEM pacyeTHo-
Beruncnenue  3apsano- BaHUE YyMe- | BBIMMCIUTEIbHBIX
BBIX COCTOSIHMM aro- HAM M Ha- | METOAUK U HHOP-
MOB. BBIKOB — | MAIMOHHO-
TBOPYECKH | MOMCKOBBIX CHCTEM.
penponyk- | MaauBunyansHoe
TUBHBII Me- | BBINIOJIHEHHE oJ1
TOJ KOHTPOJIEM  IIpeMo-
JaBarens — Hay4dHO-
HCCIIEA0BATEIbCKOU
3a/1a4u.
IIpakTuue- Busyamuzanus | Texnonorusa | CosepuieH- | PemeHue Hay4HoO-
CKOE€ 3aHATHE | KPUCTAIIMYECKOMN mubdepeH- | CTBOBaHUE | HCCJET0BATENbCKOM
cTpykTypbl. IlocTpoe- | nMpoBaHHO- | 3HAaHMII W | 3aJa4M ¢ NMPUMeEHe-
HUE 30HHOU CTPYKTYpHI | TO oOydeHus | GopMupo- HUEM pacyeTHo-
KPUCTAJZIMYECKUX TeEl. BaHHUE YMeE- | BBIYUCJIUTEIbHBIX
Busyanmsanus pacmpe- HAM W Ha- | METOAUK U HHOP-
JIEJIEHUs] JIEKTPOHHOM BBIKOB — | MAIMOHHO-
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IUIOTHOCTH Ha INIOCKO- TBOPYECKHU MOUCKOBBIX CHCTEM.
CTH U B IIPOCTPAHCTBE. penponyk- NunuBunyansHOE
Buzyanuzanus  mose- TUBHBIM Me- | BHITIOJIHCHHE moJ
KYJSIpHBIX OpOuTaei. TOX KOHTPOJIEM  IIpeno-
Co3manne  mpe3eHTa- naBareiss  HaydHO-
IMA 10 pe3yJbTaraM HCCICI0BATCILCKON
KOMITHIOTEPHOTO MOJIe- 3aJa4H.

JUPOBAHUSL.

12.2. Ocobennocmu peanusayuu OucCyUnIUHbBL O UHBAIUOO08 U JIUY C 0ZDAHUYEHHBIMU
603MONHCHOCMAMU 300P08bA

Opranu3aluoOHHO-TIeIaroTUYecKoe COMpoBoXKAeHUE cTyaeHTa ¢ OB3 HampaBieHO Ha KOHTPOJIb
OCBOEHHUs 00pa30BaTEJILHOM MTPOrpaMMbl B COOTBETCTBUH € I'paMKOM yueOHOIO Iporecca U TUIIOBBIM
WIA UHIUBUAYaJIbHBIM YY€OHBIM IUIAHOM M BKIIIOYAET B ce0s, MPU HEOOXOAUMOCTH, KOHTPOIb 3a I0-
CeI[aeMOCTbIO 3aHATUH, IIOMOILb B OPraHU3aIMU CaMOCTOATENIbHOW paboThl, OpraHU3aLUI0 HHAUBUIY-
QJIbHBIX KOHCYJbTALUN, KOHTPOJIb M0 Pe3yIbTaTaM TEKYILIETO KOHTPOJs YCIEBAEMOCTH, IPOMEKYTOU-
HOU aTTecTalyu.

s crynentos ¢ OB3 no cinyxy npeaycMaTpuBaeTcs IPUMEHEHUE CYpAOTEXHUUECKUX CPE/ICTB,
TAaKUX KaK, TEXHUKH JJIs YCUJICHUS 3BYKa, BHJICOTEXHHMKH, MYJIbTUMEIUNHON TEXHUKU U JPYTHX
CpeAcCTB nepeaayn HHGOpMAIMK B JOCTYIHBIX (hopMax JUIst JIUI] C HAPYIIEHUSIMH CITyXa.

Jns crynenroB ¢ OB3 no 3peHuro npeaycMaTpuBaeTcsi IpUMEHEHHE TEXHUYECKUX CPEICTB YCU-
JIEHUS] OCTAaTOYHOI'0 3pEHUs, B TOM YHCIIE, CIIEUAIbHbIE BO3MOXKHOCTH OIEPAI[MOHHBIX CUCTEM (JIEK-
TPOHHBIE JIYTIbI, BUJICOYBEJIINUUTENN), BO3MOKHOCTh MacIITAOUPOBAHUS TEKCTa U JPyTUe CpeicTBa Ie-
penaun HHGOPMALIUU B TOCTYIHBIX (OopMax sl NI ¢ HAPYIICHUSMH 3PCHUSL.

JUis CTyIeHTOB € HapyLIEHUSIMH ONOPHO-ABUraTeIbHON (DYHKIMM MpeaycMaTpuBaeTcs mpuMme-
HEHHE KOMITBIOTEPHON TEXHHKH C COOTBETCTBYIOLIMM IPOrPAaMMHBIM oOecrieueHreM (BUpPTYyaJlbHBIC
na0opaTOpHbIe MPAKTUKYMBbI, MYJIbTUMEAUNHHBIE ydeOHble KOMIUIEKCHI, TECThl JJIi CAMONPOBEPKHU U
KOHTpOJISI), @ TaKXKe, CHEelMaIbHbIE BOZMOKHOCTH ONEPALIMOHHBIX CUCTEM, TaKUX, KaK dKpaHHas Kia-
BUATYpa, U aJIbTePHATUBHBIE YCTPOICTBA BBOIA HHPOPMALIUH.

B obpazoBarensHoM mporiecce st auil ¢ OB3 Bo3MOKHO MCTIONIb30BaHUE PA3TUYHBIX POpM Op-
rann3auuu on-line u off-line 3ansTuit (BeOGMHAPHI, BUPTYyalbHbIE JEKIHH, 00CYXkIEHHE BOIPOCOB OC-
BOCHHUS TUCIHIUIMHBI B paMKaxX BHICOCBS3H, 4aTOB, (JOPYMOB), YTO Ja€T BO3ZMOKHOCTh WHINBUIY aJTH-
3allUU TPAEKTOPUHM OOyUEHHs TaKUX KaTerOpHM TpakaaH (MHAMBUIyANIHU3alUs COAEPIKaHUS, METOJIOB,
TeMIa y4eOHOH NesTeIbHOCTH, BHECEHHs], TP HEOOXOJUMOCTH, TPEOYeMBbIX KOPPEKTHUPOBOK B J€si-
TEJBHOCTh O0YYaroIlerocsi U mpernojiaBaTess). JJIeKTPOHHOe oOyueHHe, AMCTaHIMOHHbIE 00pa3oBa-
TeJIbHbIE TEXHOJOTMH TO3BOJAIOT 3 (eKTUBHO obecreunBaTh KOMMYyHUKanuu cryaeHta ¢ OB3 He
TOJIBKO C MpenojaBareneM, HO U ¢ APYrUMU 00ydarolIMMHUCS B MPOLECCce M03HABATEIbHOM JeATeNbHO-
CTH.

Tak kak mpernojaBaHue JAHHOM AMCHUIUIMHBI OCYIIECTBISETCS B MYJbTUMEIUIHON ayTUTOPHH,
HE0OXO0IMMBI Ha0Op TEXHUYECKHUX CPEICTB A paboThl co cTyaeHTamu ¢ OB3 umeercs.

CocraBuTens:
®enopos U. A., k.(.-M.H., TO1IeHT Kadeapsl TEOPETHIESCKON (PU3UKH
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