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1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 1O JUCHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00Pa30BaTeJIbHOI

B pesynbrare ocBoenuss OOIl marucTtparypbl OOydarOMIMICS TOJDKEH OBIIAJETh

nporpamMMmsbl o HanpasJjieHuo Quzuxa

CICaAyromnuMu pe3yjibTaTaMA 06y‘ICHI/IH 10 JUCHUILIINHE.

OIIK-5

CIOCOOHOCTBIO HCITOJIb30BATh CBOOO/I-
HOE  BIJCHHE  TPOQEecCHOHATHHO-
npoQUINPOBAHHBIMA 3HAHUSMU B 00-
JaCTU KOMITBIOTEPHBIX TEXHOJIOTHU IS
pemieHus  3a1ad  IpoQecCHOHATBHON
NESITeIbHOCTH, B TOM YHUCIIE HaxO[s-
MIMXCS 32 Tpe/eiaMyd HallpaBICHHOCTH
(mpoduist) MoA-rOTOBKH

3Harth:

OcHoBHbBIE TTPUOIIKEHUS, pPeaTu-
30BaHHbIE B IPOrpaMMHOM o0ecreue-
HUW [O3BOJISIIOLUIME POTHO3UPOBATH
CBOWCTBA MAaTEpUAJIOB.

[IpeumyiiectBa ©  HEIOCTaTKH
METO/1a IICEBAOIIOTEHIINAIA.

WNHterpasibHble  XapaKTEPUCTUKU
AJIEKTPOHHOTO CTPOEHUS TBEP/BIX TEJI.

[IpenmyrecTBa pa3ianyHbIX 0a3u-
COB.

Tunel TUIIEH3UH HA TPOTPAMMHOE
oOecnieyeHue.

Xapaxtepuctuku OC Linux.

OCHOBBI  BBICOKOIIPOM3BOIUTEb-
HBIX BBIYUCIICHUII.

Ymersn:

Onpenenarb TOYHOCTb IOJIyYEH-
HBIX XapaKTEPUCTHK.

CoOTHOCUTH BO3MOKHOCTH TIPO-
IPaMMHOT0 OO€CIeUeHHUsl U MOCTABIICH-
HBIX 3a/1a4.

3amaBaTh HEOOXOJUMBIE Tapa-
METpPBI JJIs1 MOJEIMPOBAHUS 3JIEKTPOH-
HBIX CBOWCTB.

CtpouTh KapThl pacnpeneseHus
3JEKTPOHHON TUIOTHOCTH Ha IMJIOCKOCTH
U B [IPOCTPAHCTBE.

Hactpouts B3aUMO/ICHICTBUE
MEXIy oOlIel ceTeBoil mankod W BHUp-
TyaJIbHOW MAIIMHOM.

Hcnonbs30BaTh OCHOBHBIE KOMaH-
161 o6onmouku Shell.

Hactpouts BUpTyanbHyr Maliu-
HY JIs1 paOOThI C BRIYUCIUTEIIBHBIM TIa-
ketoMm Quantum ESPRESSO.

Baaners:

HaBbikamMu monmyueHust Heo0Xo-
auMoi MH(pOpManuu s MPOBEICHUS
KOMIIBIOTEPHOTO MOJEIUPOBAHUS HC-
MOJTH3YI0 MYJbTUMEIUHHBIE MaTEPUAITBI
u cetb MHTEpHET.

Merogamu 00paOOTKH TOTYYCH-
HBIX JaHHBIX, a TaKXKe BU3YyaIH3aLUU
pe3yNbTaToOB paboOThl ¢ MPUMEHEHHEM
COBPEMEHHOI'0 MPOrpaMMHOro obecre-




YeHHS.

HaBbikamu paboThI cO CKpUTITaMU
HCITOJIB3YIOIITUMU  KOMaHAy OO0O0JIOUKH
Shell.

HaBpikamu paboThl C KOHCOJIBIO

OTEpPALIMOHHBIX  CHUCTEM  CeMeiCTBa
Windows u Linux.
HaBpikaMu HHCTAUIAIIMM HEOOXOIH-
MBIX ITaKETOB JJIS MPOBEACHUS KOMITb-
IOTEPHOTO0 MOJCIIMPOBAHUS B OIEpalu-
OHHBIX CHCTeMax ceMelicTBa Linux.

2. Mecto pucuuninubl B cTtpykrype OOII marucrparypsl

Huciumuimaa  KOMIBIOTEpHBIE TEXHOJIOTMM B HAyKe M IPOU3BOJCTBE
npejacTaBiIsieT  coO0OM  NUCHUIUIMHY — OOIIeHaydyHoro  Iukia.  JlucuuniauHa
KoMnbioTepHble TEXHOIOTHM B HayKe M MPOU3BOJACTBE OazupyeTcss Ha Kypcax LUKIOB
JUCLMIUIMH €CTECTBEHHOHAYYHbIX M NPOQPECCHOHANBbHBIX JUCIMIUIMH, BXOJALIUX B
Moaynu Maremaruka, @usnka, Teopernyeckas (pu3nKa U HaA MaTepuanax JUCHUUILIINH
moaynss  WMudopmaruka:  IlporpammupoBanue, YmuciaeHHble  MeTOAbI W
MaTeMaTH4ecKoe MOJeJTUPOBAHNE U3 MPOrpaMM CTaHJAPTHOW MOATOTOBKU Ha (pHU3MU-
YecKux (pakyiabTeTaX YHUBEPCUTETOB OaKalaBpOB W CHEUUATUCTOB. MarucrpaHThl,
oOyJaromuecs: 10 JaHHOMY KypCy JTOJDKHBI 3HaThb OCHOBBI MAaTEMAaTHYECKOIO aHAJIN34,
MIPOrpaMMUPOBaHMS, OOILIET0 U TEOPETUUYECKOTO Kypca (PU3HKU U UMETh MPAKTUUYECKUE
HAaBBIKU IIPOTPaMMUPOBAHUS.

JucnunnmHa n3zydaercs Ha 1 kypce B 1 u 2 cemectpe.
3. O0beM QMCHUIUIMHBI B 3a49€THBHIX €IMHUIIAX ¢ YKA3aHUEM KOJINYeCcTBa
aKaJeMM4YeCKUX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alommnxcs ¢

npenoaasaresieM (M0 BUIAM 3aHSITHIT) 1 HA CAMOCTOSITEIbHY IO
padoty o0y4yaromuxcst

OO6mast TpyI0eMKOCTh (00BEeM) MUCHUIUIMHBI cocTaBisgeT 10 3a4eTHBIX €IUHUIL
(3E), 360 akageMuU4eCcKHX 9acoB.

3.1. O6vém oucyunaunvl no 6UOAM y4eOHBIX 3aHAMUIL (8 YaCAX)

Bupa yue0OHoii padoThI Bcero yacos

OO61mast Tpy10€MKOCTh JUCITUTUTHHBI 360

KonTtakTHas pabota oO0yuaromuxcsi ¢ mpenojaBareneM (1o BUAaM
y4eOHBIX 3aHATHI) (BCETO)

AynuropHast pabota (Bcero): 92
B T. YUCJIE:
Jlexmu 18
[IpakTueckue 3aHITHS 72
JlaGopaTopHbie pabOThI
B T.4. B aKTUBHOM M MHTEPAKTUBHOU (hopmax o4




Bueayauropnas padora (Bcero): 2

B Tom uucne - uHauMBUIyanbHas paboTa OOyYaroOlIUXCS C 2
IIPETIO/IaBaTeIICM:

KypcoBas pabota

WNHuBuayanbHbie paboThI

TBopueckas pabora (pedepart, MPoeKT)

DK3aMeH

CamocrosiTenbHas paboTa 232
By npoMexxyTouHOM aTTecTanuu 00y4Jaronierocs 3auét
Bu utoroBoro KOHTpoJs Dk3ameH 36

4. Coagep:xanue TUCHUIUINHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3gesiam) ¢
YKa3aHHeM OTBEeHHOI0 HA HUX KOJIMYeCTBA AaKaJleMUYeCKHUX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl u mpyooemKochs o 6U0am y4eOHbIX 3aHAMUI
(6 akademuueckux uacax)

< Buabl y4eOHbIX 3aHATHI, BKIIOYAS
QD ~ -
EE S CaMOCTOSITEJIbHYI0 padoTy 00y4a ®opmbi Te-
-
a2l OIIUXCH U TPYA0EMKOCTh KYIIero KoH-
Ne = B (B yacax)
/i Pa3)1e.11 AUCHHUIIIIMHBI < g TpoOJA ycCiie-
E = ayAMTOPHBbIE Y40~ | CavocTogTe bHAS BaeMOCTH
=} HbIe 3aHATHSA paGora 0Gyuaro-
Beero | aexmm | M e
1 Beenenne 16 2 2 1 2 Hoxman
2 OcHoBHble xapakrepuctuka OC 52 4 12 36 Ilpuem mnpaxTude-
) Windows u Linux CKHX 3a/aHui
CobecenoBanne
3 BrIcOKOITPOU3BOAUTEHHBIE BHIYHCICHUS 18 4 4 10 3amura pedepara
4 [lepBonpHHIUIIHBIE METOIBI pacueTa 100 8 18 7 2 IIpuem mnpaxTuye-
' CKHUX 3aJJaHHH
Kontponbphas pabo-
Ta
CobecenoBanne
5 HHuTerpanbHble XapaKTEepUCTHKH JJIEK- 52 0 1 4 3 8 IIpuem npakTuye-
) TPOHHOTO CTPOSHHUS TBEPBIX TEI CKHX 3alaHHi
KonrposbHas pado-
Ta
CobecenoBanue
6 MopnenupoBaHue CBOWCTB MOJIEKYJT 44 0 12 3 2 IIpuem npakTude-
' CKHUX 3aIaHHH
Konrpomnshas pado-
Ta
CobecenoBanue
7 Busyanuzauus v npeicTaBleHUE pe3yiib- 42 0 10 32 [Ipuem mpaxTHue-
! TaToOB CKHX 33/1aHMil
Konrpomnshas pado-
Ta
CobecenoBanne
4.2 Cooeprcanue oucyuniunvl, CMpyKmypupoeannoe no memam (pazoenam)
HaumenoBanue pa3aena
Ne pasi Conep:xanue
JUCIUIIINHBI

CoOdepoicanue 1eKYyuoHHO20 Kypca




HaumenoBanme pa3jaena

Ne Conepxanue
AUCHUILINHBI
1.1. | Benenue OO0w1ast XapakTEepUCTUKA COBPEMEHHBIX KOMIIbIOTEPHBIX TEXHOJIO-
ruil. Kommepueckue M HayuHble TexHOJOrMH. CpaBHUTENIbHAs
XapakTepucTHKa. TuMbl JUIEH3UH Ha MporpaMMHOE obecrede-
HUE.

1.2 | OcHoBHble XapakTepucTH- | OCHOBHBIE XapaKTEPUCTUKU M 00JaCTU MPUMEHEHUS ONEepPalMOH-
k1 OC Windows u Linux HBIX cucteM cemeiictBa Windows. OCHOBHBIE XapaKTEpUCTUKH U

obsacTy NpUMEHEHHs ONIePallMOHHBIX CHCTeM ceMercTBa Linux.

1.3 | Boicokonpou3BoautenbHble | OCHOBBI TMapajuIeIbHBIX BBIYMCICHUIH. BBICOKOIIPOM3BOANTEIND-
BBIYHCIICHUS Hble BbIUMCICHUS. Bupryanusanusa npuinoxeHui. Hacrpolika n

pabota BupTyasnpHOi MamuHbl. OO1auHble BeraucieHus. Kimacrep
KemI'V.

1.4 | IlepBonpuHumnHble MeTO- | [IpuMeHEHNE YMCIIEHHBIX METO/J0B B Hay4yHbIX pacueTax. Meron

Ibl pacyeTa Xaprpu-®oka. Teopuss QyHKIMOHANA IUIOTHOCTU. AJTOPUTMBI
MIPOrpaMMHON peanu3auuu.. Pa3nuuHble BUABI N1CEBIONOTEHIMA-
n0B. [IpunoxxeHns A NpoBeACHUs HAydHBIX pacdyeToB. Mcnons-
30BaHHE KOMIIBIOTEPHBIX TEXHOJIOTUH Ui CO3JaHUSI MaTEpUaJIOB
C 3aJJaHHBIMU CBOWcTBaMHU. Mcrnonp30BaHNE KOMIBIOTEPHBIX TEX-
HOJIOTUH B HAHOMHTYCTPUHU.

Tembl npakmuyeckux 3auamuil
1.1. | Beenenue OO01as XxapakTepUCTUKAa COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIO-
ruil. Kommepueckue M HayuHble TexHOJOruu. CpaBHUTENIBbHAs
XapakTepUCTUKa. XapaKTepUCTUKA JIMLEH3UM MpOrpaMMHOIO
o0ecreyeHrs yCTaHOBJICHHOTO B KOMIIBIOTEPHOM KJlacce.

1.2 | BeicokonpousBoautenbubie | O0mmas xapakrepuctuka OC Linux. OCHOBBI apaJuieibHBIX BbI-

BBIYHCIICHUS YKCIIEHUH. BBICOKONIPON3BOAUTENBHBIE BBIYMCIECHUA. Bupryanu-
3anus npuioxeHnil. Hactpoiika n paboTta BUpTyalbHOM MalllUHBI.
Kiactep KemI'V.

1.3 | [lepBonpuHiunHable  MeToO- | [[puMeHEeHNe YHCIeHHBIE METOJIOB B HAay4YHBIX pacderax. MeTon

1Bl pacyeTa Xaprpu-®oka. Teopust (yHKIMOHANA TUIOTHOCTU. AJTOPUTMBI
MporpaMMHOI peanu3zanuu. Meton mnceaonoreHuuana. O6mas
TEOpUs MOCTPOCHMSI TICEBAONOTEHIMANA. Pa3nuunble BUIBI TICEB-
nonoTeHuanoB. [IpunoxeHus aas NIpoBeAeHUs] HAyYHbIX pacye-
TOB.

1.4 | UnTerpanbuble xapakTepu- | [InoTHOCTH cocTosiHMM. 3apsiioBble COCTOSIHUSL aTOMOB. MeTozbl
CTHKHU 2JIEKTPOHHOI'O CTPO- | ONPEAEIEHUS aToMa B KpHUCTAUIE. DJIEKTPOHHAsl 3aCEIEHHOCTb.
€HHUsI TBEPABIX TEJl Knaccudpukanus xpuruueckux Ttouek. ['eccuan. IlpaxTuueckue

peannzanuu Meroaa beinepa. DHeprus cBA3U. DHTAIbIUA NApO-
obpazoBanms. lllupuna 3ampemnieHHo 30HBL. DHeprus Depmu.
W3MeHeHne 37IEKTPOHHBIX CBOMCTB IMOJA AEMCTBHEM T'MIPOCTaTH-
YEeCKOT0 JIaBJICHMSI.

1.5 | MonenupoBanue cBoiicTB | Mcnonb3oBanue pasnuynbix 0aszucos. Ilouck onTuManibHOH reo-
MOJIEKYT METPHUH MOJIEKYJIbl. BbIunceHue 3aps10BbIX COCTOSIHUI aTOMOB.

1.6 | Bsyamuzauus wu 1npea- | Buzyanuzanus kpucTainueckoil cTpykTypsl. Iloctpoenue 30H-

CTaBJICHUC PC3YJIbTAaTOB

HOHM CTPYKTYpPBI KpUCTAJUIMUECKUX Tel. Busyanmsanus pacnpene-
JIEHUS JIEKTPOHHOMU IJIOTHOCTH Ha IUIOCKOCTH U B NIPOCTPAHCTBE.
Busyanuzanus MonekynspHbix opOutaneii. Co3gaHue npe3eHTa-

WU 110 pC3YJIbTaTaM KOMIIBIOTCPHOTO MOACIIMPOBAHUA.




5. [lepeyeHb y4eOHO-METOAUYECKOT0 OOecTedeHUsI AJIsA CAMOCTOSTEIbHOH PadoThI

oﬁyqamumxc;l o JTUCIMIIIMHE

1. TIpumeps! BXOIHBIX (haityioB (CETEBOM AMCK B KOMIBIOTEPHOM Kjacce ayd. 1326).

2. TlepedeHb OCHOBHBIX KOMaH]I (CETEBOU JUCK B KOMIIBIOTEPHOM Kiacce aya. 1326).

3. Buaeoypoku mo HacTpoike BHUPTYaJbHOW MAIIMHBI U BBIUMCIUTENIBHBIX MaKeTOB (CETeBOM
JIICK B KOMIIBIOTEPHOM KJjiacce aya. 1326).

4. VYxka3zaHus U CHPABOYHBIN MaTepHall AJis IPOBEJACHHS CaMOCTOSATEIbHBIX PacueToB (CETeBOM
JIICK B KOMIIBIOTEPHOM KJjiacce aya. 1326).

5. DnektpoHHOE ydeOHO-MeToaudeckoe mocodue [1] (cereBoil TMCK B KOMIBIOTEPHOM KJlacce

ayn. 1326).

00y4aroIIUXCA M0 TUCHUIINHE

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

6.1 Ilacnopm ¢honoa oyenounwvlx cpeocme no oucyunIuHe

Ne Kontponupyemsie pazzens! (Te- | Koa KoHTponupyemoil koMmne- | HauMEHOBAaHUE OLEHOY-
/o MbI) JUCLUILINHBI TEHIUHU (WM €€ 4acTH) HOT'O CPEJICTBA
(pe3ynbTaThl 10 pasienam)
1. BBenenue OIIK -5 (3nars:1, 2. Joknan; 3auer.
VYwMmets:1. Bnagets:1).
2. OcHoBHble xapakrepuctuku OC OIIK -5 (3nars:1, 2. [IpakTueckue 3ananHus,
Windows u Linux VYmeth:1). co0eceoBaHue; 3a4eT.
3. BbICOKONTPOU3BOAUTENBHBIE BBI- OIIK -5 (3narts:1, 2. 3amuTa pedepara; 3auerT.
YUCIICHUS Ywmerts: 1. Bnaners:1).
4, [lepBonpyHIIMTTHBIE METOIbI OIIK -5 (3Hatsb:2. [IpakTuueckue 3amanus,
pacuera VYwmerts:1. Bnanets:1). co0ecel0BaHuE; KOH-
TposibHasi paboTa; 3auyer;
9K3aMeH.
S. WHuTerpanbHble XapaKTEPUCTHKU OIIK -5 (3Hath:2. [IpakTnueckue 3anaHus,
AIIEKTPOHHOI'O CTPOEHHUSl TBEp- VYmerts:1. Bnagers:1). KOHTpOJbHasi pabora; K-
JIBIX TeJ 3aMeH.
6. MopenupoBaHue CBOMCTB MoJe- OIIK -5 (Ywmerts: 1. Bna- | Ilpaktuueckue 3anaHus;
KyJl neth:1). co0ecenoBaHue; KOH-
TpoJibHasi paboTa; 2dK3a-
MEH.
7. Busyannszanus v npeicTaBiIeHHe OIIK -5 (Ywmerts: 1. Bna- | Ilpaktuueckue 3anaHus;
pe3ysIbTaToB netb: 1. cobecesioBaHuE; KOH-
TpojbHas pabora; H5K3a-
MEH.

6.2 Tunoeuvie KOHmpOJibHblE 3a0aHUs WU UHbLE mamepuaiinl

Tembl pedepaToB o pasaesam IUCUUILIAH

BBICOKOHPOI/ISBOIH/ITCJ'ILHLIC BbIYUCJICHUA

1. Knactepst Beowulf.
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10.
11.

Vcnonb30BaHue BBICOKOIIPOM3BOAUTENBHBIX BBIYNCIEHUH B (PU3HKeE TBEPOTO TEA.
Hcnonb3oBanue BBICOKOITPOU3BOAUTCIIbHBIX BBIUKCIICHHUH Ipu CO3JaHUN HAHOMATCPHUAJIOB.
B03M0OXKHOCTH KOMIIBIOTEPHOT'O MOJEIMPOBAHUS B (PU3HMKE TBEPOTO Tea.

OHGpaLII/IOHHBIe CUCTCMBbI, UCITIOJIB3YCMBIC B BBICOKOITPOU3BOAUTCIbHLIX BBIYUCIICHUAX.
OO0nauHble BEIYUCICHUS.

[TapamuienpHble BblUMCICHUS. 3aKOH AMania.

KomnproTepHoe MOIENMpOBaHUE B IPOU3BOJACTBE BBICOKOTEXHOJOTMYHOM M HAayKOEMKOM
IIPOU3BOJICTBE.

Hcnonb30BaHue onepanuoHHbIX ciucteM cemerictBa Windows.

Hcnonb30BaHue ONEpalMoOHHBIX CHCTEM ceMelcTBa Linux.

Tunsl TMLIEH3UI Ha TpOrpaMMHOE 00€eCIIeUeHHE.

KoHTpoJsibHbIe BONPOCHI M 3aJaHUS /15 IPOMEKYTOUYHOM ATTeCTALMHN N0 HTOraM 0CBO-
€HHSA TUCIHUTLTHHBI

B Teuenne npernoaaBanus Kypca KOMHI)IOTepHI)IC TCXHOJIOTMHU B HAYKC U IPOU3BOACTBC B Ka4dc-
ctBe (OpM TEKyIIeld aTTecTallud CTYIECHTOB HCIIOJNB3YIOTCS Takue (OpMbI, KaK 3aciylIMBaHHUE U
OLIEHKa JIOKJIa/1a 1Mo TeMe pedepara, coOeceoBaHHEe MPU IPUEME Pe3yJIbTaTOB MPAKTHIECKUX padoT ¢
OLICHKOM, a TaKke KOHTpoJibHas pabota. [1o uroram oOydeHust B 1-oM ceMecTpe MpOBOJIUTCS 3a4eT, a
BO 2-OM CE€MeCTpe MPOBOIUTCS IK3aMEH.

ocoarwhE
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14.

15.
16.

0.
1.
12.
13.

IIpumepsI BONPOCOB M 32/IaHUI 1)1 HHAMBHIYAJIbHOH PadoThI.

N3y4yeHrne 0CHOB KOMaHAHON CTPOKH OINepaliioHHOM cuctemsbl Linux.

Buzyanu3zanus BIUsHUS SHEPrUH 00pPE3KU HAa CXOAUMOCTh PE3YJIbTaTOB.

Hcnonp30Banne BUPTYAIBHBIX MAIIUH.

Hcnonb30BaHue onepaioHHON cucTeMbl Linux B BHICOKOIPOU3BOIUTEIbHBIX BHIUMCICHUH.
[TpenmymiecTBa M HEJOCTATKH MTEPBONPUHIUITHBIX METO/IOB.

N3yuenne Bo3MOXxHOCTeH rpaduueckoro uHtepdpeiica PWGUI mis nakera mporpamm
Quantum ESPRESSO.

BeinonHeHne caMocoriiacoBaHHOTO pacyeTa.

Bonpoce! 1 3a1aHuA 1J1s1 CAMOCTOSITE/ILHOM PadoThI:
[TpyMeHeHre YMCIEHHBIX METO/I0B B HAYYHBIX pacyeTax.
[TpuMeHeHnEe BEICOKOITPOU3BOIUTENBHBIX BEIUNCICHHUMN.
OcHoBHbIe KOMaH bl Linux.
Hacrpoiika napameTpoB BUPTyaJIbHOM MAllWHBI.
Hcnonp30BaHne BUPTYaJIbHBIX MAlllMH B HAYKE U POU3BOCTBE.
[Tpenmy1iecTBa U HEAOCTATKU KOMIIBIOTEPHOTO MOJIEIMPOBAHMS CBOWCTB TBEPABIX TEI.
CummeTpHst MOJIEKYJ M KPUCTAJLIOB.
Bunp! 6a3ucHbIX GyHKINH.
Br16op 6azucHoro nabdopa.
N3yuuth BXOHOM (hails A5 caMmocoriacoBaHHOro pacueTa kpuctamuia MgO.
[ToaroToBuTh BXOAHOM (haiin s camocoriacoBanHoro pacuera NaCl.
[TocTpouTs rpaduk 3aBucumMocts nosHoi sHeprun NaCl ot mapamerpa pemerku.
HccnenoBarh BIMSHHUE dHEPTUU OOPE3KH IUIOCKUX BOJH HAa BBIUMCIICHHBIE XapaKTEPUCTUKU
kpucrama MgoO.
HccenenoBars BIMsHUE napamMeTpoB ceTkM MoHkxopcTa-Ilaka Ha BBIMMCIIEHHBIE XapaKTEpH-
ctuku kpucramia MgO.
[110THOCTH COCTOSIHUM.
Onpenenenne abCOMOTHOW M OTHOCHUTENBHOM MOTPEIIHOCTH HapaMeTpa KpUCTAJUINYECKOM
staeiiku kpuctamia MgO.



N

17. Busyanuzanus pacrpeaesieHus dJIeKTpOHHOM m1oTHocTH kpuctamia MgO B makere XCryS-
Den.

IIpumepHbIe KOHTPOJIbHbIE BONIPOCHI M 3aaHHS:
1. IIpumeHeHue BHICOKOIIPOU3BOAUTEIbHBIX BHIYUCICHUH.
Busyanusanuus 30HHON CTPYKTYpPBI KpUCTasia.

3. Bosmoxnoctu makera Quantum ESPRESSO. Ilpumenenune qaHHOTO MakeTa MpH CO3JaHUN

MaTCpHraJIoB € 3aJIaHHBIMHA CBOMCTBaMH..

4. OnTuMH3anus TeOMETPHU TIPOCTON MOJICKYJIbI ¢ Hcmoib3oBanue Firefly.

Noookrw N

0

10.
11.
12.
13.

14.

IIpumep BapuaHTa KOHTPOJbHOMH PadoOTHI.

HccnenoBanue BIMSHUE SHEPTUU OOPE3KHU TIOCKUX BOJIH Ha MOJHYIO 3HEpruro kpucramia LiF.
[Toctpouth rpauk 3aBUCUMOCTH IOJHOW SHEPrHMM OT MapaMeTpa pemeTkd. OnpenenuTsb
PaBHOBECHOE 3HAUEHUE MTOCTOSHHOM pemeTku a. OnpenenuTb OTHOCUTENBHYIO U a0COJIIOTHYIO
IIOTPEIIHOCTD Ul TIOCTOSIHHOM peweTkn a. [locTpoeHue kapT 31EKTPOHHOW IIIOTHOCTH.
[IpuBecTn KapThl: IJIOCKOCTh COJEPKUT ueThlpe MeTauia. I[IoCcKoCTh COAEpKUT ueThIpe
¢Topa. OpopMHUTh pe3ynbTaThl B BUIE OTYETA.

Crpykrypa:

rpymmna cummeTpun 225 (cubic(fcc)),

a=4.02 A,

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

Ilcesoonomenyuanwt: Li.pbe-n-van.UPF , F.pbe-n-van.UPF
BrImonHuTs creayomue 3aaadu:

Bri6op ontumanbsHOTrOo 6asuca. OnTUMU3aIs T€OMETPHH MOJICKYNbl HadTanuHa. Bu-
3yalu3aius 3JeKTPOHHOM IOTHOCTH. OGOpPMUTH pe3ynbTaThl B BUIE OTYETA.

C10H8

C2v

C 2.42 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 TporpaMMHOE oOecIieYeHHe.
JInnensus GNU GPL. Paznnuus Mexay NponpuUeTapHBIMH M OTKPBITBIMU INPOTrPaMMHBIMU
MPOJYKTAMHU.
BBICOKOIIPOU3BOIUTENBHBIE BBIYUCIICHUS.
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHM B HAyKE U MPOU3BOCTBE.
[TapameTpsl BAUAIOUIME HA TOUHOCTh CAMOCOIIACOBAHHOT'O pacyerTa.
Br16op 6a3uca. Biusinue 6a3uca Ha pe3ybTaThl pacyeToB.
OCHOBHBIE XapaKTEPUCTHUKU U OOJACTH NPUMEHEHHUS ONEpallMOHHBIX CHCTEM CeMencTBa
Windows.
OCHOBHbBIE XapaKTEPUCTUKU U 00JIACTH IPUMEHEHHUS OTIEPALIMOHHBIX CHCTEM ceMeiicTBa Linux.
[TpeumymectBa OC Linux 1151 BBICOKOTPOU3BOINTEIHHBIX BHIYUCICHH.
Onpenenenns napameTpoB pacuera AJis JOCTUKEHUS 3aJaHHON CXOIUMOCTH.
[IpunoxxeHus Uit IpOBEIEHUS HAYYHBIX PACUETOB.
OCHOBHBIE BO3MOKHOCTH BBIYMCIUTENBHBIX TAKETOB.
[IpyMeHeHHe YHUCIIEHHBIX METO/JOB B HayudHbIX pacuerax. lcronb3oBaHHE KOMIBbIOTEPHBIX
TEXHOJIOTHH JUIsl CO3/IaHUSI MaTepUaJIOB C 3aJaHHBIMU CBOMcCTBaMHU. Vcronp30BaHnE KOMIIbIO-
TEPHBIX TEXHOJOTUN B HAHOUHIYCTPHH.
MeTtoapl onpenesieHns aToMa B KpUcTaie. JJIEKTPOHHAs! 3aCEJIEHHOCTb. 3aCEJI€HHOCTh aTOMOB
o MayutnkeHy. DHTaIbINs MapooOpa3oBaHMS.
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6.3 Memoouueckue mamepuainsl, onpeoenaruiue npoyedypovl OUeHUBAHUA 3HAHUIL, YMe-
HUIl, HABBIKOG U (UIU) onblma 0eAmeabHOCMU, XAPaAKmepu3yrujue Imansvt Gopmupo-

6aHUA Komnemenuuﬁ

Jlns mMaructpaHTa JAOCTUTHYTHI YpOBEHb OOYyYEHHOCTH (MTOTOBasi OTMETKA) ONpEAeNsieTcs B
COOTBETCTBHUH C aJITOPUTMOM, IPUBEACHHBIM B TaOJIHIIC.

YPpoBHHU YCBOCHUSI MaTepuaJjia
U ¢pOPMHPOBAHHOCTH CIIOCO-
00B eSITeJILHOCTH

KonkperHble geiictBust
CTY/1€HTOB, CBH/I€TEJIbCTBYIOIIHE
0 TOCTHKEHHH TAHHOT0 YPOBHA

IlepBb1it
mesbie 50 6aiuioB
«HEY/IOBJICTBOPUTEIILHOY

Pe3ynbrathl 00yueHUs] CTYJEHTOB CBHIETEIBCTBYIOT 00 YCBO-
€HUU UMM HEKOTOPBIX dJIEMEHTAPHBIX 3HAHUI OCHOBHBIX BOIIPOCOB
o AucHUIUIMHE. JlonmylieHHbIe OMMOKY U HETOYHOCTU MOKa3bIBa-
10T, YTO CTYACHTHI HE OBJIAJCIN HEOOXOAUMOW CHCTEMOW 3HAHHI
10 TUCIUTLINHE.

Bropoii (penpoayKTUBHbIN)
or 51 no 65 GasuioB
«yIIOBJIETBOPUTEIHHOY

JIOCTUTHYTHIN YpOBEHb OIICHKH pPEe3yIbTaTOB OOy4YEHHS IOKa-
3BIBAET, YTO CTYJCHTHI 00Ja/1al0T HEOOXOIUMON CUCTEMOMN 3HAHUH U
BJIQ/ICIOT HEKOTOPBIMU YMEHHUSAMHU 10 JuciuIuinHe. CTyAeHTHI CIo-
COOHBI IMOHUMATh W MHTEPIPETUPOBATH OCBOCHHYIO MH(OPMAIIHIO,
YTO SIBJISIETCSI OCHOBOM YCIIEITHOTO (POPMHUPOBAHUS YMEHHI 1 HaBbI-
KOB JIJIs pEeIlIeHHs] TPAaKTUKO-OPHUEHTUPOBAHHBIX 3a]1au:

— BOCIIPOM3BOJISIT TEPMHUHBI, KOHKPETHBIE (DAKThI, METOIBI U MPO-
HEeAYypbl, OCHOBHBIC TIOHATHUS, TPABHUIIA U IPUHIUIIBL;

— TPOBOJAT MPOCTEHIINE PACUETHI;

—  BBINIOJIHSIIOT 3aJIaHus 110 00pa3iy (WM 10 WHCTPYKIUN).

Tperuii (peKOHCTPYKTUBHBII)
oT 66 110 85 6amioB
«XOpOILLIOY»

CrTyneHTsl NpPOJAEMOHCTPUPOBAIU pPE3YyIbTaTbl Ha YpPOBHE
OCO3HAHHOT'O BJaJIeHHUs] Y4eOHBIM MaTepHajioM U y4eOHBIMH yMe-
HUAMH, HaBBIKaMH U crnocooamu ACATCIIBHOCTH IO AWCIUIIIIMHE.
CryneHTbl CIOCOOHBI aHATU3UPOBATh, MPOBOJUTH CPAaBHEHHE U
000CHOBaHME BBIOOpa METOJOB pEUIEHMs 3aJaHUil B IPAKTHKO-
OpPUEHTHPOBAHHBIX CUTYAIUSIX, a UMEHHO:

— 00BsCHSET (paKThl, IpaBUIIA, IPUHIUIIBL;

— mpeoOpa3yeT CIOBECHBIH MaTephal B MaTeMaTH4ecKue BbIpa-
JKCHHUS,

— TPeINoJOXKUTEIbHO OMUCHIBACT OYyAyIIHE MOCIEICTBHS, BbITE-
KarwImue U3 UMCIOIINXCA JaHHBIX ]

— YCTaHaBJIMBAET B3aHMOCBSI3UM MEXIY COCTaBOM, CTPOECHUEM U
CBOWMCTBAMH MOJIEKYJI U KPUCTAILJIOB,;

— HOPOBOJUTH PaCUYCTBI IO KpI/ICTaJ'IJ'IOFpa(l)I/I‘-IeCKI/IM JaHHBIM H
YpPaBHEHUSM;

— TPHUMEHSET 3aKOHbI, TEOPHUHU B KOHKPETHBIX NMPAKTHUECKUX CHU-
TyaIusx;

— HCHOJIB3YCT MOHATHA U MPUHIMWIIBI B HOBBIX CUTYyalluAX.
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UYeTBepThiii (TBOPUECKHIN) CTyneHThl CIOCOOHBI MCIIOB30BaTh CBEACHUS W3 pas-

ot 86 o 100 6ayoB JMYHBIX UCTOYHHUKOB JJIsl YCIEIIHOIO MCCIEA0BAHNS U TIOUCKA
«OTIMYHO pelIeHUs] B HECTAHAAPTHBIX IMPAKTUKO-OPHEHTHPOBAHHBIX CH-
Tyausx:

— OPHUEHTHPYETCS B MOTOKE (HU3UYECKON HH(POPMAIIMH, OMpEIIe-
JSeT MCTOYHHUKH HEOoOXoauMoW WHQopManuu, mojydarh eg,
aHaJIM3UPOBATH;

— numeT pedepar, BEICTYIUICHHE, JOKJIAT,

— TIpeaJiaraeT IJIaH MPOBEJCHUS SKCIEPUMEHTA WU JIPYTUX JeH-
CTBHI;

—  COCTaBJISIET CXEMBI 3a/1a4H.

— OIICHUBAET JIOTUKY MOCTPOEHHUS TEKCTa;

— OLICHUBAET COOTBETCTBHE BHIBOJOB UMCIOIIIUMCS JTaHHBIM;

— OIICHWBAET 3HAYMMOCThH TOTO WJIM MHOTO MPOAYKTa JEATEeIbHO-
CTH;

— TPOTHO3UPYET CBOMCTBA XMMHUYECKUX BEIIECTB HA OCHOBE 3Ha-
HUA 00 UX COCTaBE M CTPOSCHUU M, HAOOOPOT, MPEAroJiaracT
CTPOCHHE BEIIIECTB HA OCHOBE UX CBOICTB;

— IUIAHUPYET U OCYHIECTBISIET KOMITBIOTEPHOE MOJCIIUPOBAHUE.

dopMupoBaHue 0AJILHON CHCTEMbI OLEHKH JJIs JUCHUATIIMHBI

1 cemecTp
Jlyist obecriedeHus TEKYIEro KOHTPOJIS YCBOCHHSI Kypca « KOMITBIOTepHBIC TEXHOJIOTHH B HAYKE
U TIPOM3BOJICTBE» HUCIOJIB3YETCS] aBTOMATH3MPOBAaHHAs OAJUIbHO-PEHTHUHTOBAsl cHCTeMa, (PUKCHUPYIO-
Iast aKTUBHOCTD U YCIICNITHOCTh YYaCTHs CTYJEHTA B Tporiecce 00y4IeHus B ceMecTpe. MakCHMaTbHBIH
TeKyIIuii 0an paBeH 58, MakCUMaNIbHBIN aTTecTallMOHHbIN 06amt paBeH 20. 3aueT Mo JUCIUIUINHE BhI-
CTaBJISIETCS, €CIIM O0yJaromuiics HaOpan He MeHee 51 6ama o npuseaeHHon 100-6aTbHOM TIKae.

O6mmuit 6aut o auctmiumae (RY™), mepesenénnsiii 8 100 GaiuibHYIO KAy pacCYUTHIBAETCS M0 (op-
myine: R = (R"*:58)-80 + (A:20)-20.

Ne Bun nestensHoctu KommenTapuii Make. Kon-Bo CymmapHsbIit
Oart TEKYIIUi Gat
1 | KouTponbHas pabota, | KoutponabHas pa- | 15 1 15
TECT 10 UTOraM 3aHsATUs | OoTa
2 | JlabopaTtopHas paboTa [TonroroBka BUp- | 3 3 9
TyallbHOM MAaIlIUHbI
u I10
3 | JlabopatopHasi paboTa Oxcuj marsusl. 7 1 /
4 | JJaboparopHast paboTa OKCHJT TUTHS. 7 1 7
5 Jlexnus Jlexuus 2 5 10
6 | Pedepar Pedepar 2 5 10
R, 7<= 58
| 3auer | | 20 |1 R =20
2 cemecTp

Jlns obecrieueHus TEKYIEro KOHTPOIIst ycBoeHUsI Kypca « KoMIbroTepHble TEXHOJIOTHH B HayKe
U TIPOM3BOJICTBE» HUCMOJIb3YeTCs] aBTOMATU3MPOBAaHHAS OaJUIbHO-PEUTHHIOBasl cucTeMa, (PUKCHUPYIO-
11ast akTUBHOCTD U YCTICLTHOCTDh Y4acTHUs CTyJEHTa B Mpoliecce 00yueHus B ceMecTpe. MakcuManbHBIH
TeKyIuii 0an paBeH 65, MakCUMaIbHBIN aTTecTalMoHHbIN O6amt pasen 30.

O6uuii 6amt no mucipruinae (R™), mepeBenéunsiii B 100 OauibHYyO MIKATY pacCYUThIBaETCs 1Mo (Hop-
myne: R = (Ri"*:65)-60 + (A:30)-40.
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No Bup nesrenbHocTH KommenTapuit Makc. Koun-Bo CymMmapHBIit
Oarn TEKYIIUii Ot
1 Kontponsnas pabota, Tect mo | KonrponsHas padora 20 1 20
UTOTaM 3aHSTHS
2 JlabGopaTopHas paboTa BausHue nasnenust Ha | 7 1 7
CTPYKTYpHBIE CBOICTBa
MgO
3 JlaboparopHas padboTa Bnusiaue nmaBnenus Ha | 7 1 7
CTPYKTYpHBIE CBOICTBa
Si
4 JlabGopaTopHas paboTa Bausaue nasnenns Ha | 10 1 10
CTPYKTYpHBIE CBOWCTBA
KPHCTAIIOB
5 JlabopaTopras pabora [MonroroBka BXOAHBIX | 7 1 7
(haliloB IS TTAKETOB
Firefly m Gabedit
6 JlabopaTopras pabora UccnenoBanme  mpo- | 7 1 7
CTEHIINX MOJICKYTI
7 JlabopaTopras pabora Busyanuzamus pesynb- | 7 1 7
TaToOB PAacUYETOB
RiTeKyumii: 65
| Dx3amen | | 20 |1 R;"T"P=30

03N LN kW~

=

~ow

5.

Kpurepuu onenku pedepara:

. CooTBeTcTBUE COJIEp)KaHUS TEME U IJIaHy pedepara

. IlpuBenena Bce HeoOXoauMas HHGOPMAIHS ISl paCKPBITHsI TeMbI pedepara.

. Ucrionb3yeTcst auTeparypa u3 HECKOJIBKHX HCTOYHHKOB.

. IlpoBenen ananu3 naGopmanuy.

. YMeHue paboTath ¢ IUTepaTypoil, CHCTEMaTH3UPOBATh U CTPYKTYPUPOBATh MaTEpHal.

. Hanmuuue aBTOpCKO#M MO3UIIUH, CAMOCTOSATEIBHOCTD CYXK/ICHHH.

. CoOmoienre TpeboBaHMi K 0POPMIIEHUIO.

. [Ipu 3amure pedepata HEOOXOAMMO KPATKO U3JI0XKUTH 11eJIb paOOTHI U OTBETUTH Ha 3a/laHHbIE

BOIIPOCHI.
Kpurtepuu oneHkH 3a KOHTPOJILHYIO padoTy:

Coznian npaBUIILHBIA BXOJHOU (hai.

HccnenoBanue BIUSHHE SHEPIMHU OOpE3KU IUIOCKMX BOJIH Ha MOJHYIO SHEPrHI0 KpUCTalIa.

[TocTpoen rpaduk 3aBUCUMOCTH IOJIHOW 3HEPTUU OT Mapamerpa pemerku. OnpeneseHo

pPaBHOBECHOE 3HaU€HUE IMOCTOSSHHON pemeTku a. OnpeneneHa OTHOCUTENNbHAs U a0COTIOTHAS

MOTPEIIHOCTD JUIsl TOCTOSSHHOM PElIeTKH a.

ITocTpoeHbI KapThl 3JEKTPOHHOM IIJIOTHOCTH.

Omnpenenena nojHas HEPTUS U MEKATOMHOE PAcCTOSIHUE JJIsl paBHOBECHOW KOH(UTYpaluu

MOJIEKYJIBI.

[ToryueHnHast KOHGUTYpALIHs MOJIEKYJIBI COTIOCTABIIEHA C JINTEPATYPHBIMH TaHHBIMH.
IIpumep 3K3aMeHalIMOHHOIO OMJIeTAa.

1. Pazninums Meskay NponpueTapHbIMU U OTKPbITHIMHM IPOrPAMMHBIMH NPOAYKTAMHU.

2. Pemuth cienyionme 3a1a4u:

Busyanu3zanus pemerku. BeiOop ontumanbHOM sHEpruu oopes3ku. Buszyanusanus 3J1eKTpOHHOHN MJI0T-
HocTH. ['paduk 3aBUCUMOCTH MOJTHON HEPTUM OT Oa3uca.

Kpucramn: LiF (kyOuueckast CHHTOHUSA).

Hcnonb3oBatk crieayromue ncepaonotennuanst: Li.pbe-n-van.UPF; F.pbe-n-van.UPF

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

3. PemuTh caeayomue 3a1aqu:

Busyanuzanus monexkynsl. Beibop ontumansHoro 6asumca. Busyanmuzamusi 3JIeKTPOHHOW TIIOTHOCTH.
I'padux 3aBUCUMOCTH TIOJTHOM 3HEPTUH OT Oa3uca. I'paduk 3aBUCUMOCTH pacCTOSHUS OT Oa3uca.
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Monekyia: antpareH (Ci4H10)
['pynma cummetpuu: Copy
KoopauHaThl aTOMOB:

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
4.567 1.235 0.000
2.464 2.471 0.000
0.000 2.464 0.000

7. IlepevyeHb OCHOBHOM M JONOJHUTEIbHOM Y4e0HOI JTUTEPATYyPbl, HEOOX0AUMOI

AJIA OCBOCHUSA JUCIHUIIIIMHBI

a) OCHOBHAA yueOHasa Tumepamypa:

Hupenscon, B.I'. KBanToBas xumusi. Monekysbl, MOJIEKYJISIPHBbIE CUCTEMBI U TBEpP/IbIEC TENA:
yae0HOe TTocoOue TSl BY30B. [ DIIEKTPOHHBIN pecypc] : yued. mocodne — DIeKTpOoH. JaH. —
M. : MWznarenbctBo "JlaGoparopus 3Hanuit", 2017. — 522 c¢. — Pexum pgocryma:
http://e.lanbook.com/book/94104 — 3aru. ¢ skpana. (nara nociueanero odpamenus: 21.09.17).

Kamman W.I'., Mexxmonekynspable B3auMojencTBus. Puznueckass MHTEpIpETanus, KOM-
MBIOTEPHBIC PACYETHI U MOJICIbHBIC MMOTEHIIUAJBL. [ DIEKTPOHHBIN pecypc] : yuebd. mocodue —
OnektpoH. aadH. — M. : U3narensctBo "JIaboparopus 3Hanuit", 2017. — 397 ¢. — Pexum no-
cryma: http://e.lanbook.com/book/94111 — 3arn. ¢ skpana. (jaTa MOCIEIHET0 OOpaICHHMS:
21.09.17).

Paryinnna, M.1. KoMnbroTepHBIE TEXHOJOTHH B MAaTEMATHYECKOW EATEIBHOCTH Ieaarora
(U3MKO-MaTEMATHUECKOTO HampaBiIeHHs. [DIEKTPOHHBIM pecypc]| : MOHOTp. — DIEKTPOH.
nan. — M. : ®JIMHTA, 2016. — 118 c. — Pexwum mocryma: http://e.lanbook.com/book/85997
— 3ari1. ¢ 9kpana. (mata nocieanero oopamtenus: 21.09.17).

4. N1.B. Kopa6ensuukos, A.C. [Toruasnoit, H.I'. KpaBuenko. "®u3nka HaHOCTPYKTYyp'": yueO.

nocobue — KemepoBo: KemepoBckuii rocynapcTBeHHbI yHuBepcuret, 2016. — 161 c.
ISBN 978-5-8353-2048-6

0) OononHumenvHana yyeoOHan Tumepamypa:

. byteipckas, E.B. KomnbrorepHast XumMusi: OCHOBBI TEOpHH U paboTta ¢ mporpamMmmamu Gaussian

u GaussView. [DnekTpoHHBIH pecypc] : MoHOrp. — OnektpoH. nad. — M. : COJIOH-IIpecc,
2011. — 224 ¢. — Pexwum mpoctyma: http://e.lanbook.com/book/13803 — 3arit. ¢ skpana. (1ata
nocnenHero oopamenus: 21.09.17).

. bacanaes, FO. M. PacueTbl u3 nepBbIX NMPUHLMIIOB 3JIEKTPOHHOW CTPYKTYpPbl KPUCTAILJIOB C

npumenenneM nakera Quantum ESPRESSO [Tekcr]: yueOHo-MeToa. mocobue / HO. M. baca-
naeB, A. B. KocoOynkuit, . A. ®enopos.; Kemeposckuii roc. yH-T. Kemeporo, 2010.

. AbGapenkoB U.B. Hauana kBanToBO# xumuu / 1.B. Abapenkos, B.®. bparies, A.B. Tymny0.

Vuebnoe mocodue. M.: Beicin.imk., 1989, — 303 c.

. Kypasnes, 0. H. Xumnueckas cBA3b B IOJYNPOBOJHUKOBBIX U AUDIEKTPUUECKUX KPHUCTAJI-

nax [Teker] : yue6. mocobue / FO. H. XKypasnes ; Kemeposckuii roc. yu-t, Kadenpa reoperu-
yeckoit ¢pusuku. - Kemeposo : 0. u., 2009. - 207 c.

. }O. M. bacanaes, A. B. Kocobyukuii, 1. A. ®enopos. [IpakTuueckoe pykoBOJCTBO IO IIpUMe-

HeHuto naketoB Quantum ESPRESSO u XCrySDen k pacueTy 2JIeKTpOHHOTO CTPOEHHUS KpH-
CTaJJIOB . DIIEKTpOHHOE y4yeOHO-METOIUYECKOoe IMocodue (MylIbTUMEIUNHHbIE ydeOHBIE
MaTepHaisl) [ D1IeKTpoHHBINH pecypc]| — DnekTpoH. aaH. — Kemeposo: KemI'Y, 2011. — 1 anek-
TpoH. onT. auck (CD-ROM). http://edu.kemsu.ru/res/res.htm?id=14244. (nata mocieaHero 0o-
pamenwus: 21.09.17).

. ®emopos U. A., ®enoposa T.I1. [Ipumenenue makera Firefly mist kommproTepHOro Moaenupo-

BaHUS (PU3UKO-XMMUYECKHX CBONCTB MOJICKYJISIPHBIX KPHCTAIOB. DJEKTPOHHOE Y4eOHO-
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METOAMYECKOE MOCOOMEe: TEKCTO-Tpaduueckue yueOHbIe MaTepualbl [ DIEKTPOHHBIN pecypc| —
OnekTpoH. naH. (o0vem 1,4 M6). Kemeposo: Keml'Y, 2015. — 1 anekrposn. ont. guck (CD-
ROM). (http://edu.kemsu.ru/res/res.htm?id=15382) (mara mocneanero obpamienus: 21.09.17).

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CEeTH
"NHTepHeT'", HEOOXOAUMBIX JJIsl OCBOCHHS JUCHUIJINHBI

1. MopenupoBaHie CBOWCTB, JIEKTPOHHOM CTPYKTYPHI psiia yIJIEPOIAHBIX U HEYIJIepO/I-
HBIX HAHOKJIACTEPOB U WX B3aWMOJICUCTBHUS C JISTKUMHU dJIeMeHTamMu [ DneKTpoHHkbIi pecypc]/ A.C. De-
nopoB [u ap.]. r. KpacHosipck, http://www.Kirensky.ru/master/articles/monogr/Book/book.htm. (zara
nocienHero oopaimenus: 21.09.17).

2. Quantum ESPRESSO (http://www.quantum-espresso.org/ ) (mara mociaemtero obparie-
nus: 21.09.17).

3. OpenSuSE (http://www.open-suse.ru) (mara mociearero obpamienuns: 21.09.17).

4, ABINIT (http://www.abinit.org) (nara nocieasero oopamenus: 21.09.17).

5. Firefly (http://classic.chem.msu.su/gran/gamess/tutorials.html) (mara mocnemnero 06-
pamienus: 21.09.17).

6. XCrySDen (http://www.xcrysden.org) (marta mocineanero ooparenus: 21.09.17).

7. CRYSTAL (http://www.crystal.unito.it) (rara mocneasero oopamenus: 21.09.17).

8. KommbroTepHast matemMaTtrka ¢ Maxima: PyKoBOJICTBO /1Sl IKOJBHUKOB U CTYJCHTOB /

E.AUnukapés M. : ALT Linux, 2012. 384 c. : wun. (bubmmoreka ALT Linux).
(http://www.altlinux.org/images/0/0b/MaximaBook.pdf) (zara mocneauero obpamenus: 21.09.17).

9. banmua E.M. Kommerorepuas tumorpadgus LaTeX // BXB-Ilerepoypr — 2012
(http://elib.ict.nsc.ru/jspui/handle/ICT/940) (nata mocneanero obparenus: 21.09.17).

9. MeToanueckue yKazaHus JJIs 00y4aKOIIMXCS 110 OCBOCHUIO U CIUTIIUHBI

9.1 M0 OCBOEHHIO JIEKITMOHHOTO MaTepHaa, OJArOTOBKE K JICKIIHIM

Jis 5ppeKTUBHOTO YCBOGHHUsI MaTepHaja MaruCTpaHT JOJDKEH PEeryssipHO MOCEIaTh JEKIUU U
BECTH KOHCIIEKT. B ciydae mporrycka JeKIIHOHHOTO 3aHSATHS HEOOXOIUMO BOCCTAHOBUTH KOHCIIEKT,
UCMOJB3YIO CHalI-IEKIIUU PACIIOIOKEHHbBIE Ha CETEeBOM JICKE M CAMOCTOSITENILHO MPOpadoTaTh Npe-
CTaBJICHHBIN Marepuan. TakuM 00pa3oM, MaruCTpaHT JOJDKEH HE TOJIBKO BECTH KOHCIIEKT, HO U TIOHH-
MaTh OCHOBHBIE WJEU JIEKLIUHU, YTOOBI Cpa3y YTOUHHTH HESICHbIE MOMEHTHI. Tak Kak Kaxjable Maru-
CTpaHT MMEET WHIWBUAYaIbHBIE OCOOCHHOCTH, TO OYEBHIHO, YTO, BBIBOJ HEKOTOPHIX COOTHOIICHUH
MOJKET OBITh SICEH OJJHOMY MarucTpaHTy, HO He MOHATEH Apyromy u Haobopot. ColitoieHne yKazaH-
HBIX peKOMEeHIanuii Oyer cnoco0cTBOBaTh Oosiee 3PhEeKTUBHOMY YCBOSHHUIO MaTepurara.

9.2. 3aHSATHUSAM I10 NOATOTOBKE K MPAKTHUECKUM 3aHITUSAM

Jis MarucTpaHToB (QHU3MUECKOro (axyiIbTeTa YMEHHE NMPAKTUYECKOTO NMPUMEHEHHS KOMIIBIO-
TEPHBIX 3HAHUHN TPAJUIMOHHO UTPAET OYEHb BBICOKYIO poJib. OYeHb YacTO, MaTepHall MPaKTHUECKOTO
3aHSATHUS OCHOBBIBAETCS HAa MPAKTUYECKUX HABBIKAX, KOTOPHIC OBUTH MOTyYSHBI HA MPEIBIIYIINX 3aH -
THUSIX, TIOATOMY TNPOITYCKH OY€Hb OBICTPO MPUBOAAT K HEBO3MOXKHOCTH BBINMOJIHATH HEOOXOAMMBIE BbI-
yrcieHns. B cirydae npormycka 3aHATHS HeOOX0 MO 0053aTEIbHO PEIIUTh BCE 3a/1a4H CaMOCTOSTEhb-
Ho. [IpuMepsl pemieHus 3a7ay MPUBEJCHBI B Y4eOHO-METOAMUYECKOM MMOCOOMM (IJIEKTPOHHAs Bepcus
pacrioyio’)keHa Ha CeTEeBOM JAHCKe). B ciydae mporycka 3aHATHH, CTYACHT JOJDKSH U3YYUTh MaTepuall
caMmocTosTeNbHO. JlJ1s 3TOM 1enn peKOMEHIyeTCsl UCIONIb30BaTh JIUTEpaTypy, yKazaHHYIO B paboueit
mporpaMMe, a Takke yaeOHbIe MaTeprallbl, KOTOPBIE €CTh Ha CETEBOM JIMCKE KOMITBIOTEPHOTO KJlacca.

9.3. 110 OPTaHU3aLUHN CAMOCTOSITEIBHON pabOTHI

Jnst 2pdexTuBHOTO yCBOEHHsI MaTepualia CTyISHT JOJDKEH PETYISpPHO IMOCemarh MpaKTHde-

CKHUE 3aHATHUS U BBIIOJHATH MJIAHOBYIO CAaMOCTOSATENbHYIO paboTy. Pe3ynbTaThl caMOCTOSATENbHON pa-
OOTHI IO PEUICHUIO 3a7a4 JOJDKHBI OBITh CBOEBPEMEHHO IPE/ICTABIICHBI TIPeroiaBarento. Takxke B pa-
Oouell mporpamme MpHUBEICHBI IPUMEPHBIE TeMbI pedepaToB MO pa3jenaM JAUCIUILINH, a TaKKe KOH-
TPOJIBHBIC BOTIPOCH! M 33IaHUSI ISl IPOMEKYTOYHOM aTTECTAIlM TI0 UTOTaM OCBOCHHS JAMCIUITTHHEIL.
B npunaraemom mocodun COAEpKUTCS MOAPOOHOE ONMHCAHUE HCIOIB3YEMBIX METOJIOB PEaH30BaH-
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HbIX B mporpamme Quantum ESPRESSO. JlanHoe mocobue 10moHEeHO BUICOYPOKaMH, KOTOPBIE pac-
KPBIBAIOT NPOIEAYPY IPOBEICHHUS PACUSTOB U MOCIEAYIONIYIO BU3YAIH3AINIO Pe3yabTaToB. JlomonHu-
TenbHass HHPOpMAIKMs U OOHOBJIIEMbIC JICKIIUU JOCTYIHBI Ha caiite (Www.ctkemsu.narod.ru). Takxe
UMEeTCs ajipec ICKTPOHHOM mouThl (Ctkemsu@yandex.ru) Ha KOTOPbIH MOYHO BBICBUIATH BOIIPOCHI,
pe3yabTaThl pacdeToB, pedepaTsl. Takum 00pa3om, B cilydae MPOIMYIICHHOTO 3aHITHS MUMEETCS BO3-
MOKHOCTh H3yYUTh HEOOXOMMBIE pa3/iebl CAMOCTOSTEIBHO.

94. 10 TIOJITOTOBKE K KOHTPOJIbHOU padoTe

B paboueii mporpamMMe mpHUBEICHB KOHTPOJIBHBIC BOTPOCH! M 3aIaHUS JUIS aTTECTAIMH 10 UTO-
raM OCBOCHHMsI TUCHHUILIMHBL. KOHTposbHast paboTa COCTOUT M3 HECKOJIBKHX 3a/1a4, KOTOpble HE00XO0-
VMO PEUINTh 32 OTPAHUYCHHOE BPEMs, YTO HaJlaraeT JOMOJHHUTEIbHBIC YCIOBUSA. [loMUMO 3HAHMIA,
KIIFOUEBOE YCIIOBUE, KOTOPOE WUIPAET BAXKHYIO POJb JUIsl YCICIIHOTO PEIICHUs] KOHTPOJIBHBIX 3a/1ad,
COCTOUT B 3(pPEKTHBHOM HUCIIOIB30BaHUM BPEMEHHU. PEKOMEHIyeTCs IPOCMOTPETh BCE 3a7auu, YTOOBI
chopMUPOBaTh MPUOTUUTENBHBIN TIAaH Pa0OThl U OMPEICIUTh HEOOXOJUMBIC 3HAHUS I KaKIOH
3agaun. OnHa U3 1enell KOHTPOJIBHON PabOThl COCTOMT B TOM, YTOOBI BCKPBITh MPOOIEMHBIC MECTa,
MO3TOMY PEKOMEHTYETCSI PEIIUTh BCE HEPEIICHHBIE 331a4l BO BPEMsI CAMOCTOSITEIIbHON paOOTEHI.

10. Ilepevyenb MH(POPMALUOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX IIPH OCYIIECTBJIE-
HHMH 00pa30BaTeJILHOIO NPOLECCA M0 AUCHHUILIUHE

[Tpu mpenonaBaHWU JUCUIUIUIMHBI UCTIONB3YETCSI KOMITBIOTEPHBIM KJIACC C YCTAHOBJICHHBIM Ha
KomibioTepsl makeramu Quantum ESPRESSO wu Firefly. Heo6xomumo Hamuuaue oO1iei ceTeBoii mar-
KH, B KOTOPOW PAaCIOJIOKEHBI METOAMYCCKHUE YKa3aHHsI M BCE HEOOXOIUMBIC MaTepHalibl, HEOOXOIH-
MBbI€ HA TIPAKTUYECCKUX 3aHATHSX (IPUMEPBI BXOJHBIX (aiijIOB, PYKOBOJICTBA MOJIb30BATEs, DIICKTPOH-
HbIC Y4eOHO-METOAMYECKHE ITOCO0Us). B mpoliecce BHIMOTHEHHS paCYeTOB CTYICHTHI CAMOCTOSATEIHHO
BBIOMPAIOT HEOOXOIUMbBIC IICEBIOMOTCHIIMAIIBI, MPEACTABICHHBIC Ha caiTe pa3pabOTYHMKOB ITaKeTa
Quantum ESPRESSO. Hcnonk3yst MyTbTUMEIUHHBIA TPOSKTOP, MPEOIaBaTeh IEMOHCTPUPYET HE-
KOTOpBIE 0OCOOEHHOCTH BBIYUCIUTEIHHBIX MTAKETOB U TUITHYHBIE OIIHOKH.

TexHoJI0rMH, UCTI0NIb3YeMble ITPU aKTUBHOW U MHTEPAaKTUBHOU (hopmax oOydeHus

HeumuranmoHHbIe MMuTanoHHbIe

AxTuBHBIE (MTPOOIEMHBIE) JEKIUU U
CEMMHAPBI

Keiic-texnomoruun

Temarnyeckass IUCKyCCHUS

AHanmm3 KOHKPETHBIX CUTYyalNi
(mpecc-KoH(pepeH1nn)

Mosrosas ataka I'pynmnoBoit TpeHUHT

[Ipe3enTanus

11. Onucanue MaTepuaJIbLHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM 115
OCYIIeCTBJIEHUS] 00PA30BATEJIbHOI0 MPOLECCA MO ANCIUIJINHE

Jlis MaTepualbHO-TEXHUYECKOT0 O0ecredeHnss TUCHMIUIMHBI «KOMMbIOTepHbIE TEXHOJIOTHU B
HayKe W MPOU3BOICTBE» HCIIONB3YETCs: KOMIBIOTEPHBIA KJIACC MAarMCTEPCKON MOATOTOBKH Kadeapsl
Teopernyeckoit pusuku MuctuTyTa hyHnamentanbHbIX Hayk Keml'V.

Jlexuu 10 JUCIUIUIMHE TIPOBOJSTCS B ayTUTOPHUU C BBIXOJOM B MIHTEpHET, OCHAIIEHHOW MYITb-
TUMEIUHHBIM 000py/J0BaHHEM. UTeHue JIeKIUii COMTPOBOXKIAETCS AEMOHCTpanueil yueOHO-HarIsIHbIX
moco0uii (caaia-nmpe3eHTaIui).

JlaGopaTopHble 3aHATHs MPOBOJSATCS B KOMITBIOTEPHOM KJacce€ MarucTEepCKOM MOATOTOBKHM Ka-
dbenpsr Teopetrueckor pusuku MucTHTyTa DyHnamentanpabix Hayk Kem['Y ayn. 1326, ocHameHHON
KOMITBIOTEPHOM TEXHUKOU C BO3MOYKHOCTBIO IOAKIIOUEHUs K ceTu «HTepHeT».

CamocrosrenbHas padoTa M0 AUCHUIUIMHE MOXKET MPOBOAUTCSA B KOMIBIOTEPHOM KJIACCe Maru-
CTEpPCKOM MOATOTOBKH Kadeapsl TeopeTnyeckort pusuku MHcTuTyTa DyHnameHTanbHbIX Hayk Keml'Y
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ayn. 1326, snexTpoHHOM uMTalbHOM 3aie (aya. 1218), ocHalIeHHBIMH KOMITBIOTEPHOW TEXHUKOM C
BO3MOXXHOCTBIO TIOJKIIFOUEHUS K ceTH «HTepHEeT» M MOCTYNOM B 3JIEKTPOHHYIO MH(OPMAIOHHO-
obpazoBatenpHyto cpeny Kem['Y (B ToM umcne neno3utapuii HHGOpMaMoOHHO-00pa30BaTEeIbHBIX pe-
cypcoB KemI['Y) u B anexrponno-6ubmoteunsie cucreMsl "YHUBEPCUTETCKAS BUBJIMOTEKA
OHJIAVIH", "JIAHB"

KomrmuiekT nporpaMMHOTro obecredeHus, HeOOXOUMBINA I 00€CTICUCHHSI TUCITUTUIMHEI, BKITIO-
YaeT CIEAYIOIINE POrPAMMHBIC TIPOTYKTHI:
1. [TakeT OpUCHBIX MPOTPAMM:
Microsoft Office 2010 (www.microsoft.com)— nunensus KemI'Y 6o
LibreOffice 5.2 (www.libreoffice.org) — ceoboato pacmnpoctpansemoe 110
2. [TporpamMma asist CO3aHUS BUPTYaTbHBIX MAIIWH:
VirtualBox (https://www.virtualbox.org/) — ceo6oano pacmnpoctpansemoe I10
3. [IporpaMMa moArOTOBKH JAaHHBIX U BU3YATH3AI[UU PE3YJIbTATOB PACUCTOB:
XCrySDen (http://www.xcrysden.org) — cBoboano pacmpoctpansemoe 110
Gabedit (http://gabedit.sourceforge.net) — ceoboHO pacnpoctpansemoe [10
4. KoHCOJIbHBIC TPOTPaMMBI ISl BBIIOJIHEHHS PACUETOB MOJICKYJI, KJIIACTEPOB U KPHUCTAILIOB!

. CRYSTAL (http://www.crystal.unito.it/) — munensus KemI'Y
. Firefly (http://classic.chem.msu.su/gran/gamess/) — cBo6oHO pacmpoctpansemoe [10
. Quantum ESPRESSO (http://www.quantum-espresso.org/) — ceoboHo pactipoctpansemoe [10

12. Nuble cBeennsi ¥ (MJIM) MaTePUAJIbI

12.1. Ilepeuensv oopazosamenbHblX MmexXHOI02UIL, UCHONB3YEMBIX NPU OCYULECMBIeHUU 00-
pazosamenvHo2o npoyecca no OUCHYUNIUHE

[TpakTuyeckue 3aHATHS, UHAUBUAYaAJIbHBIE PaOOThl, CAMOCTOSATENbHbBIE pabOTHI, pa3dop KOH-
KPETHBIX CUTyalui, 3a4erT.

IIpu peasm3zanuy mporpaMMbl JUCHUIIINHBI «KOMIIBIOTEpHBIE TEXHOJIOTMH B HAYKE W IPOU3BOI-
CTBE» UCTIOJIB3YIOTCS pa3IMYHbIe 00pa30BaTENbHBIE TEXHOJIOTHU — BO BpeMs ayAUTOPHBIX 3aHsThit (90
‘-IaCOB) 3aHATHUA IIPOBOJATCA B BUAC J'IeKIIPIfI N IPAaKTUYCCKHUX 3aHIATHI C HCITOJIL30BAaHUEM crienuaim-
3MPOBAHHBIX BBIYHMCIUTEIBHBIX MporpamMM. YacTh 3aHATHI MOCBSIIEHa pa300py KOHKPETHBIX CHUTYya-
Ui, a caMOoCTOsITeNbHas paboTa CTYISHTOB ITOJIpa3yMeBaeT paboTy MO PYKOBOJCTBOM ITPEIO/IaBa-
Teneil (KOHCYIbTAllMy ¥ IOMOIIb B HAIMCaHWU pedepaToB W MPH BHITOJHEHUH MPAKTHYECKUX padoT
(10 yacor)) u UHIUBUIYATBbHYIO paboTy cTyneHTa (186 vacos).

AyautopHoe Conepxanue 06- Me- AKTUBHBIN
3aHsTHE pa3oBaTelib- | ToA 00yde- | MEeToJ oOydeHus,
Hasl TEXHO- | HUA crocob peanuzamnuu
JIOTHS
Jlexknus Beenenue KOH- [Tep- Jlekuus-oecena
LIEHTPUPO- BUYHOE OBJIA- AKTHBHOE TIpH-
BAaHHOC 06}7‘{6- JCHHUC 3HAHU- BJICYCHUEC BHUMAHUA CTY-
HUEe («morpy- | sAMHU, JICHTOB K HaWOoJee Bax-
JKCHUEC B Ipea- rnepe- HOMY Marepualiy, I10-
MET») Jadya WHGDOp- | CPEACTBOM  3aIUIAHUPO-
Maluu B IOTO- | BaHHBIX BOIPOCOB  JIA
BOM BHJIEC CTYACHTOB U OXXHNJACMbIX
OT HUX OTBCTOB.
Jlexius OCHOBHBIE  Xa- KOH- ITep- Jlekuus-oecena
PAKTEPHCTHKH OC | HeHTpHpoO- BUYHOE OBJIA- AKTHBHOE TIpH-
WindOWS " LinuX BAaHHOC 06}7‘{6- JCHHUC 3HAHU- BJICYCHNUEC BHUMAHUA CTY-
HHEe («morpy- | sAMH, JIEHTOB K HamboJee Bax-
JKEHHUE B IpEJ- rnepe- | HOMy Marepuainy, IO-
MET») nmada  wWHQOpP- | CPEACTBOM  3aIIaHUPO-
Maluu B roTo- | BaHHBIX BOIPOCOB  IJId
BOM BHJEC CTYACHTOB U OXXHNJACMbIX
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OT HHUX OTBCTOB.

Jlexuus Bricokompons- KOH- Iep- Jlexunsi-oecena
BOJIUTEIILHBIE BBIUMC- LHCHTPUPO- BHUYHOC OBJIa- AKTHBHOE npu-
CHIS BaHHOe oOydue- | ICHWE 3HAHW- | BICUCHHE BHUMAHHA CTY-
HUEe («morpy- | AMH, IEHTOB K HamboJee Bak-
JKEHUE B Ipe- nepe- | HOMy Marepuany, IO-
MeT») mada wHQOpP- | CPEACTBOM  3aIUIAHHPO-
MallM{ B TOTO- | BaHHBIX BOIPOCOB IJIf
BOM BHJIC CTYACHTOB U OXHUIAEMBIX
OT HUX OTBETOB.
Jleknus [TepBonpun- KOH- Ilep- Jlexuus-0ecena
LUOHbIE METOJIbI paC- LHCHTPHUPO- BHUYHOC OBJIa- AKTHBHOE npu-
gera BaHHOE OOyue- | IICHWE 3HAHU- | BICUCHHC BHUMAHHS CTY-
HHe («morpy- | smuy, JICHTOB K Haubojee Bax-
JKEHHE B Tpe.- mnepe- | HoOMy Marepuaily, IoO-
MeT») mada wHGOpP- | CPEACTBOM  3aIUIAHHPO-
MallM{ B TOTO- | BAHHBIX BOIPOCOB IJIA
BOM BHJC CTYACHTOB U OXXHNAACMbIX
OT HUX OTBCTOB.
Ne | AynutopHoe Coneprxkanue O6pazoBa- Meton 00y- | AKTUBHBII METOI
3aHATHE TeJIbHas YeHUS oOydeHus,  Croco0
TEXHOJIOTHS peanu3anuu
[IpakTHue- O6mas xapaxrtepuctu- | Texnonorus | Ileppuunoe | KossiekTUBHAsi HcC-
CKOE 3aHATHE | K& COBPEMEHHBIX KOM- | aKTUBHOTO OBJIQJICHHE | CJIeOBaTeJbCKasA
NBIOTEPHBIX  TEXHOJO- | (KOH- 3HaHUSIMH — | paboTa MAaJIbIMH
ruil. Kommepueckue u | TEKCTHOrO) | mpoOJIeMHO- | pyNIaMM - Hccie-
HAay4HbIE TEXHOJOTUH. | OOYUECHHS MOMCKOBBIN | JOBAaTEJIbCKasi UIpa:
CpaBHUTENIbHAS Xapak- METO/1 rpynmna pa3z0ouBaercs
TEPUCTUKA.  XapakTe- Ha TOATPYIIBI — Jia-
pUCTHKA JULEH3UI Ooparopun, B Kax-
MporpaMmMHOTO  0bec- IO W3  KOTOPBIX
MEYEHUs YCTaHOBJICH- Ha3Ha4aeTrcsa pykKo-
HOTO B KOMITBIOTEPHOM BoJuTENL  (Ompene-
KJ1acce. JSeT LeNU U 3aJ1ayi,
Ha3HaYaeT OTBET-
CTBEHHBIX 32 OT-
JebHBIC 3a7]a4M, KO-
OpIAMHHUPYET paboTy
U TPENCTaBIsAET OT-
4YeT) U UCTOJHUTEIU
(pemaroT OTIAEIBHBIC
3a/1aud UM TUIIYT M0
HUM OTYETHI)
[IpakTrue- Ob6mas xapaktepuctu- | Texnomorust | [lepsuunoe | CaMocTosITEIbHAN
ckoe 3anatue | ka OC Linux. OCHOBBI | MOZYJIBHOTO | OBNaJicHHE | padoTa ¢ o00y4aro-
napajuieTbHBIX BBIYUC- | O0OYUCHHS 3HAaHUAMM - | el  mporpamMmoii
neHuit. Bricokompous- CaMOCTOSI- (37eKTpOHHBIE yueo-
BOJUTENIbHBIE  BBIYHC- TEJIbHOE JI0- | HbIe MaTepHalibl 10
nenus. Bupryanuzanms ObIBaHUE Quantum ESPRES-
IIPUIIOKEHUH. 3HAHUU SO,  BupryanbHOH

Hactpoiika u pabota
BUPTYAJIbHON MAlIUHBI.
Knactep KemI'VY.

MaIlIHE); CaMOCTOSI-
TelbHas pabota ¢

WH(POPMaITMOHHBIMU
Oasamu JTAHHBIX
(quantum-
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espresso.org, virtual-
box.org,

icp.kemsu.ru,
parallel.ru)
[IpakTuue- [Ipumenenune wuyucnen- | Texnonorus | CoBepuieH- | PemeHue Hay4dHo-
CKO€ 3aHSITHE | Hble METOJOB B Hayd- | iuddepeH- | CTBOBaHHE | HCCJIEIOBATENbCKOM
HBIX pacuerax. MeTox | IMpOBaHHO- | 3HAHUM W | 3aJa4M ¢ NpPHMeEHe-
Xaprpu-®oka. Teopwust | ro oOyuenus | popmupo- HUEM pac4eTrHo-
¢dbyHKIMOHANa TIOTHO- BaHHUE YyME- | BBIYMCIUTEJIbHbIX
CTH. AJNTOpUTMBI TIPO- HUU U | MeTOAUK M HHOp-
rPAMMHOM peanu3aiuu. HaBBIKOB — | MAIIHOHHO-
Meron  mceBIONOTEH- TBOPYECKU | MOMCKOBBIX CHCTEM.
nuana. O6mas teopus penponyk- | ManuBuayanbHOE
IIOCTPOEHHUs I1CEBJIOIIO- TUBHBII Me- | BBIIIOJIHEHHE noJt
TeHuuana. Pasnuunbie TOA KOHTpOJIEM  IPEIo-
BUJIbl TICEBJIONOTEHIHU- JaBareis — Hay4dHO-
anos. [Ipunoxenus ans MCCJIE10BATENbCKOM
IPOBEJCHUSI HAYYHBIX 3a/1a4u.
pacyeToB.
[IpakTrue- [TnotHOCTh cocrosinuil. | Texnonmorus | CoBepiieH- | Pemenune Hay4dHO-
CKO€ 3aHsATHE | 3apsAnoBble cOCTOsHUSA | AuddepeH- | CTBOBaHHE | MCCJIENOBATENbCKOM
aTOMOB. Meroap! | HUPOBAHHO- | 3HAHUM U | 3aJa4d C NMPHUMEHe-
onpeneneHuss aroma B | ro oOyuyenus | popmupo- HHEM pacyeTHo-
KpUCTaJlIe. DJIEKTPOH- BaHUE YyMeE- | BBIYMCIUTEIbHBIX
Has 3aCEJIEHHOCTb. HUU U | MeToaUK U HHGOP-
Knaccugpukanust  kpu- HaBBIKOB — | MAIlHOHHO-
TUYECKUX Todyek. ['ec- TBOPYECKH | MOMCKOBBIX CHCTEM.
cuad. [Ipaktnueckue penponyk- NuauBunyansHOE
peanu3anMM  MeToja TUBHBII Me- | BBIIIOJIHEHHE noJ
belinepa. DHeprus cs- TOX KOHTPOJIEM  IIpEro-
3. OHTalblig Napo- JaBaTelld  HAay4HO-
obpazoBanus. [llupuna HCCIIEI0OBATENBCKOM
3aIPCIIEHHON  30HBIL. 3a/1a4H.
Ouneprus ®epmu. Us-
MEHEHHUE DJIEKTPOHHBIX
CBOMCTB IIOJ JI€HCTBU-
€M TUIPOCTaTUYECKOIrO
JTABJICHUS.
IIpakTuue- Hcnonp3oBanne  pas- | Texnonorus | CosepuieH- | Pemenume Hay4dHo-
CKOE 3aHsATHE | TUYHBIX Oa3ucoB. Ilo- | auddepen- | cTBoBaHWE | MCCAEAOBATEILCKOM
UCK ONTHMAJbHOW T€0- | IMPOBAaHHO- | 3HAHUN W | 3a]a4M ¢ NPUMeEHe-
METpUH MOJIEKYJIBI. | TO 00ydeHust | popmupo- HUEM pacyeTHo-
Boruncnenne  3apsno- BAHHUE YMeE- | BBIYMCJAMTEIbHBIX
BBIX COCTOSIHMHM aro- HUU U | METOAUK M HHOp-
MOB. HaBBIKOB — | MAIIMOHHO-
TBOPYECKH | MOMCKOBBIX CHCTEM.
penpoayk- | MHauBuayansHOE
TUBHBIII Me- | BBINIOJIHEHHE oj
TOH KOHTpOJIEM  IIpEIo-
JaBareiss — Hay4dHO-
HCCIIEN0BATEIBCKOU
3a/1a4u.
IIpakTrue- Busyammzanus | Texnosnorusa | CosepuieH- | Pemmenue Hay4HoO-
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CKOE€ 3aHATHE | KPUCTAIMYECKOMN IuddepeH- | CTBOBaHUE | MCCJIETOBATEIbCKOM
cTpykrypel. [loctpoe- | {UPOBaHHO- | 3HAHUH U | 3aJa4H C NMPHUMEHe-
HUE 30HHOM CTPYKTYypHl | ro oOyuenus | popmupo- HHEM pacyeTHo-
KPUCTAIIMYECKUX Tel. BAHHUE YME- | BBIYUCIUTEIbHBIX
Busyanuzanus pacnpe- HUH U | MeTOAUK U uHop-
JIEJIEHUs] 3JIEKTPOHHOM HaBBIKOB — | MAIIMOHHO-
IJIOTHOCTU Ha IJIOCKO- TBOPYECKU | MOMCKOBBIX CHCTEM.
CTH U B IPOCTPAHCTBE. penpoayk- | MHauBuayanbHOe
Buzyanuszanus  Mosne- TUBHBIA Me- | BBIIIOJIHEHUE noj
KYJSIpHBIX OpOuTaei. TOJ KOHTPOJIEM  Ipeno-
Co3nanne  mpeseHTa- JaBareisi — Hay4dHO-
MU 1O pe3yibTaTam HCCIIEA0BATEIbCKOU
KOMITBIOTEPHOTO MOJIe- 3a/1a4u.

JIMPOBAHUS.

12.2. Ocobennocmu peanuzayuu OucCUURIUHBL 01151 UHBAIUOO08 U JIUY C 02PAHUYEHHBIMU
603MONHCHOCMAMU 300P08bA

B npornecce nzydeHus AUCHUIUIMHBI U OCYILIECTBICHUS MPOLEAYP TEKYIIEr0 KOHTPOJIS yclieBae-
MOCTH ¥ TIPOMEXKYTOYHOUW aTTECTAI[UU JIUI] C OTPAHHYECHHBIMH BO3MOXKHOCTSIMH 370POBbSI IPHUMECHSI-
I0TCA aJanTHpoBaHHbIE (HOPMBI OOyUEHUS C YYETOM MHIUBUIYATbHBIX MCUXO(U3UOIOTHUECKUX 0CO-
oennocteil. [lpu onpenenennu Gopm MpOBEACHUS 3aHITHIA C 00YJIAIOIIMMHUCS-HHBATUIAMH YIUThIBA-
I0TCA PEKOMEHJAllMU JaHHbIE MO Pe3ylbTaTaM MEIUKO-COIMAIbHOM 3KCIEepPTU3bI, COAepKallluecs B
WHIVBUIYAIBHON TIporpaMMe peaduIMTalli WHBAINIA, OTHOCUTEIIBHO PEKOMEHIOBAHHBIX YCIOBHH H
BUJIOB TPY/a.

[Tpu HEO0OX0MUMOCTH O0YYarOIIMECs U3 YHCIa WHBAUAOB U JIUI] C OTPaHUICHHBIMU BO3MOXHO-
CTSIMH 37I0POBbsI TOJNB3YIOTCS ClIeUaIbHBIMUA PA0OUYMMU MECTaMH, CO3JaHHBIMU C YYETOM HapyIICH-
HBIX (OYHKIIUH W OTpaHWYCHUHN KU3HUICATEITHHOCTH.

nsa nuy ¢ Hapywenuem 3penus (ciensvix u ciabosuoauux):

— CIenHUaTu3upOBaHHOE cTarmoHapHoe padbodee mecto DnCUC 201;
— CIeUUaTM3upOBaHHOE cTalmoHapHoe padbodee mecto DnCUC 221;
— crenuanusupoBanHoe MoomibHOe MecTo IMTHOT 301;
— npunrep bpaitns (+110 pst Tpancnauuu Texcra B mwpudT bpaiins).
Jnsa auy ¢ napywenuem cayxa:
— cucreMa nHpopMamoHHast s cnabocnpimamux craimonapHas «Mcrox» C-1U;
— OecripoBO/iHas 3BYKO3aIlMChIBaIOIIas armaparypa KOJUIEKTUBHOTO MOJb30BaHUS: paguokiace (pa-
nuomukpodon) «Coner-PCM» PM-3.1.

Hna nuy ¢ HapyuwieHuem 0nopHo-08UcamenbHO20 annapama:

— KOMIIBIOTEPHBIN CTOJ JUIS JIUI] ¢ HAPYIICHUSIMHA OTIOPHOIBUTATEILHOW CUCTEMBI C JICKTPOIIPHUBO-
A0M;

— KJIaBHATypa C HAKIAJHON M ¢ KHOMTOYHOM MBIIIKOW C pacHoI0KeHHEM KHOTIOK CBEpXYy AKKOpP/I;

— OecnpoBojHas Mbiib TpekOou as [TK Logitech M570;

— KJIaBHaTypa ¢ JHKOHCTUKOM JIJIsl BRIOOpA KIIABUIIIM Ha I[BETOBOM TIOJIE.

OcobeHHOCTH TIporiecca M3YyUCHUs TUCHIUIUIMHBI U OCYIIECTBICHUS MPOIEAYP TEKYIIETO KOH-
TPOJI YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTalUU:

s auy ¢ Hapywenuem 3perus 3aJaHUS U WHCTPYKIIUU IO UX BBIMOJHEHUIO MPETOCTABIISIIOTCS C
YKPYITHEHHBIM MIPUPTOM, JJIsl CIENBIX 3aaHus ohopMIIsIIOTCsS penbedHO-TOUeuHbIM pudTOoM bpaii-
Ji. WA B BUJE AJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPO-
BAaHHBIM HpOFpaMMHLIM 066CH€‘-I€HI/IGM JJIA CIICIIBIX, JII/I60 3aYUTBHIBAKOTCA HUM. HpI/I HGOGXOI{I/IMOCTI/I
oOecrieunBaeTcsl MHIWBHUAYaIbHOE paBHOMEpHOE ocBerieHue He MeHee 300 JOKC, MPeaoCTaBIsSIeTCs
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YBEIIMYHMBAIOIIEE YCTPOWCTBO, & TaK)K€ BO3MOXKHOCThH HCIIOJIB30BaTh COOCTBEHHOE YBEIHMUWBAIOIIHNE
YCTPOMCTBO.

Jnsa nuy ¢ Hapywenuem ciyxa TAJAKTAYECKUN MaTtepuan (Claii-npe3eHTaliy JISKIWH, 3a1aHus U
MHCTPYKIIMU K MX BBIOJHEHUIO) MPEIOCTABISAIOTCS B MUCHBMEHHOW (hOpME WIIM 3JIEKTPOHHOM BHJIE
npu HeoOxomumocTH. OOecrieynBaeTCsi HAJHMYUE 3BYKOYCHJIMBAIONICH ammapaTypbl KOJUJICKTHBHOTO
MOJIb30BaHUA, TP HEOOXOTUMOCTH CTYJIEHTaM IPEJOCTaBIAETCS 3BYKOYCHJIMBAIOIIAS amraparypa
WH/IMBUIyTBHOTO MOJIb30BaHMS.

Hna nuy ¢ madxcenvimu HapyuleHuamy peyu TEeKYIIHA 1 TPOMEKYTOUHBIA KOHTPOJIb TPOBOJATCS B
MUCbMEHHOU (popme.

[Tpy HEOOXOAMMOCTH 1UYA C HAPYULEHUAMU O8USAMETbHBIX (DYHKYULL HUINCHUX KOHEYHOCHell BbI-
MOJIHSIOT JIabopaTopHbIe paboThl HAa 6aze 7 OJI0YHON ayIUTOPUHU B Mape ¢ oOydarommmcs 0e3 orpaHu-
YCHHBIX BO3MOYKHOCTEH 370POBBS; NMUCHbMECHHBIC 3a/IaHUSI BBIMOJHSIOTCS JAUCTAHIIMOHHO, TIPU 3TOM
B3aMMOJICHCTBHE ¢ MpernogaBaTesieM ocymiectisiercs yepe3 DMOC; nekiuu npoBoasarcs B ayd. 1326,
MPaKTUYECKHUE 3aHATUS B aynuTopusx 8 u 2 kopnycoB KemI'Y.

s auy ¢ HapyweHusMU 08USAMENbHBIX (QVHKYULL 8EPXHUX KOHEYHOCMell Ulu OMCYMCmeuem
BEPXHUX KOHeuHocmell Tab0paTOPHBIE paOOTHI BBITIOIHSIOTCS B Mape ¢ 00ydJaronmmMes 0e3 orpaHu4eH-
HBIX BO3MOKHOCTEH 37J0pOBbSI; MMCbMEHHBIE 3aJaHUS BBIOTHSIIOTCS AUCTAHIIMOHHO, IPY 3TOM B3aH-
MoOJIeiiCTBHE C IpernoiaBareieM ocymectBisieTcs yepe3 IMOC; sx3ameH cnaérest B yCTHON Gopme.

[Tpy HEOOXOIMMOCTH JIUITY C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBBSI IIPEIOCTABIISIETCS J10-
MOJTHUTEIPHOE BpPEeMsl JIUISl BBITIOJHEHUS 3aaHuii ¥ ciadym 3a4éra (1 cemectp) mim skx3ameHa (2 ce-
MecTp), HO He Ooree yem Ha (.5 vaca.

CTyneHThI ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbsI CIIAIOT U ciayn 3auéta (1 cemectp) win
9K3aMeHa (2 ceMecTp)B OJHOM ayJIUTOPUN COBMECTHO C MHBIMU OOYYaIOLIUMHUCS, €CJIU 3TO HE CO3/1aeT
TPYAHOCTEH JIJIsl CTYJICHTOB TP cliavye U crauu 3a4éra (1 cemecTp) uiu sk3ameHa (2 ceMecTp).

CTyneHThl ¢ OTpaHUYCHHBIMUA BO3MOKHOCTSIMHU 3JI0POBBSI MOTYT B IIpoLiecCe OOyYEHHS W TPO-
XOXJICHUS TEKYIIErO0 U UTOTOBOTO KOHTPOJISI TI0JIb30BaThCSl TEXHHUECKHUMH CPEIICTBAMH, HEOOXOIH-
MBIMH UM B CBSI3H ¢ UX HHIUBUYaTbHBIMA OCOOCHHOCTSIMH.

JlomyckaeTcst MpUCYTCTBUE B ayAUTOPUU BO BpeMs cllaud U caayu 3auéta (1 cemecTp) umm sK3a-
MeHa (2 cemecTp) accucTeHTa u3 yucia padbotaukoB Kem['Y wim mpuBiIedEHHBIX JTUI, OKA3bIBAIOIIUX
CTY/IEHTaM C OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI HEOOXOJUMYIO TEXHHYECKYIO MOMOIIb C
y4€TOM MX WHAWBUAYAIBHBIX OCOOCHHOCTEH (3aHATH pabouee MECTO, MEepelBUTATHCS, NMPOYUTATh H
oopMUTH 3a/1aHKE, OOIIATHCA C TIPEoAaBaTeNsIMu).

Oco0ble yCIOBHSI TPEJOCTABISIOTCS CTYIEHTaM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS
Ha OCHOBAHHMM 3asBJICHUS, COJEPIKAILEro CBEIEHUS O HEOOXOAMMOCTU CO3JaHMs COOTBETCTBYIOLIUX
CIELUAIbHBIX YCIIOBHM.

CocraBurens:
®denopos U. A., k.¢.-M.H., T0LEHT Kadeapbl TeOpeTUUECKON (DU3NKU
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