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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

JMCHIUTUIAHBI TPOTPAMMbI MarHCTPATYPHI:

Mamemamuueckue memoowvl meopemuieckoli Quuxu

O6vexmuo-opueHmupo8aHHoe NPOCPAMMUPOBAHUE

1.2. JlucuumuMHBI W TPAKTHKH, IS KOTOPHIX OCBOCHUE JAHHOW HCIIUTUTHHBI
HE00XO0IMMO KaK MPE/IIeCTBYIONICE:

Ilonvsoeamenvckue NPUKIAOHBIE NPOZPAMMbL OIS PUSUKOE

Buinonnenue u 3awuma 6blnycKHOU K8AAUPUKAYUOHHOU PAOOMbI.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1.  OOmas xapaKTepUCTHKA

HaumenoBanue nokasaremst 3HayeHue MmoKa3arens
Ha3BaHue o0pa3oBaTenbHOM MPOrpaMMsl 03.04.02 ®usuka (MarucTepckas nmporpamma
KomnbloTepHas ¢puznka)
[ucp u HA3BaHKE B COOTBETCTBUU C YICOHBIM b1.B.O/1.4. KomnbroTepHOE MOAECTUPOBAHKE B
TJIAaHOM (dusnke
Yacte 00pa3oBaTenbHON MPOrpaMMbl BapuaTtuBHas yacth
KonnuecTBo 3a4eTHBIX enquHHAL / BCETO YacoB 45/162

2.2.  PacnpeneneHue 4acoB IO MeprogaM 00ydeHus

O01ee KOJIUIECTBO YACOB
o = caMoCTOs-
®opma =% o .
> 2 Jekuu- | jgadopa- | mpakTu- TeJbHOMU dopma
00y4eHus & = BCEro
s OHHBIX | TOPHBIX | YeCKHX padoTsI + KOHTPOJIsI
KOHTAKTHAas

OuHas 1 2 15 45 0 102 162 SK3aMeEH
3aouHasa

3. IEJHM JUCLHUIIAHBI

Heap AUCHUMIMHBI . COCTOUT B (OPMUPOBAHHUU y OYIyIIUX MArvuCTPOB YMEHHUH H
KOMIETeHIMH isi oOecrieueHus: 3(PGEKTUBHOTO MPUMEHEHUS MaTeMaTUYeCKUX Mojeneidl u
METOJIOB OTHOCHUTENIbHO MNPAaKTHUYECKHUX TpeOOBaHUM peajbHBIX HYXJA IPErnoaaBaTeIbCKON U
HAyYHO-HCCIIEeIOBATENIbCKON JESITEIbHOCTH C YUY€TOM JOCTHKEHUN COBPEMEHHOTO YPOBHS HayKH
B OTOH 00JIaCTH.
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4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

KoMnerennun

Nuaukaropsbl

Pe3ysabTarsl 00yyeHust

[TK-2. CiocobeH mpoBOAHTH
HAYYHBIC UCCIICIOBAHMS B
n30paHHO# o0macTu
AKCTIEPUMEHTAIBHBIX U (HUJTH)
TEOPETUYECKUX (PU3NIECKUX
UCCIICIOBAHHI C TIOMOIIBIO
COBPEMEHHOM MpUOOPHOI
0a3bl (B TOM YHCIIE CII0)KHOTO
buznuecKoro 000pyI0BaHUS)
1 MH()OPMAITMOHHBIX
TEXHOJIOTHI C y4ETOM
OTEYECTBEHHOT'O H
3apy0eKHOTO OTIBITA;

[1K-2.1. Onpenensier
1eJIb IPOBEICHUS
BBIYUCIIUTEIBHOTO
HKCIIEPUMEHTa U
3aKOHOMEPHOCTH
(bu3HYECKUX MPOIIECCOB,
JeXalIuX B OCHOBE
UCIIOJIb3YEMOM MOJIETU

IK-2.1.1 3HaTh CYIIHOCTh
KOMITBIOTEPHOTO MOJICTTUPOBAHHSI;
I[IK-2.1.2 3HaTh OCHOBHI METOJa
MOJICKYJIIPHOM TUHAMUKH;
I[IK-2.1.3 3HaThb OCHOBEI
Mownre-Kapso;

METOJa

BECTHU
IIOUCK
Hay4HbIX

[IK-2.1.4 yMETh
UH(POPMAIIMOHHBIH
HEOOXOIUMBIX TUIst
HCCJICIOBAaHUM HCTOYHHUKOB;
[IK-2.1.5 ymers QopmynHpoBaTh
MaTeMaTHYECKUE MOJICITH
(U3NYECKHX MPOLIECCOB;
I1K-2.1.6 YMETh
UCCIIEIOBATEIIbCKHI
MOJICIICH;

[IK-2.1.7 Bimagers TEXHOJOTHUIMH
IPUMCHCHUS BBIUHCITHTEIBLHBIX
METOJ/IOB JUIsl PEIICHHUST KOHKPETHBIX
3ala4 W3 Pa3IMYHBIX  oOJyiacTeit
MaTeMaTHKH H €€ MPHIIOKEHHIA;

u30uparb
HPUEMBI

T1K-2.1.8 BJIAJIETH OCHOBHBIMH
npreMaMu HCIIOJIb30BaHMS
BBIYHCITUTEILHBIX ~ METOJIOB  IPHU
peleHuu pa3IMYHBIX 3a1a4

npoeccnoHaTbHOM 1S TEIIbHOCTH.

[IK-2.2. AHanuzupyer
COBPEMECHHEIC
AKCIIEPUMEHTaJIbHbIE,
TEOPETUICCKHE
pe3yNnbTaThl
HUCCIEeN0BaHuN o
3aJJaHHOM TIpobiieMe

[1K-2.2.1 ymeTb OpUEHTHPOBATHCS B
0a30BBEIX METOJaX U  MOJEIAX,
KOTOpbIE UCTOIb3YIOTCS B
COBpEMEHHOM (pu3uKe;

[IK-2.2.2 yMmeTs aHaJINW3UPOBATH
pe3yabTATHI KOMIIBIOTEPHOTO
MOJIEIIUPOBAHUSL.

IK-2.2.3 BIIAJICTh HaBBIKAMHU
NPaKTUYECKOH OLIEHKH TOYHOCTH
pe3yabTaTOB, TOJIYYEHHBIX B XOJI€
pereHus TeX 170171 WHBIX
BBIUMCIIUTENILHBIX 33/1a4, Ha OCHOBE
TEOPHH MPUOJINIKEHUH;
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5. ITPOI'PAMMA JUCHHUIIJIMHBI

Ha3Banue TeMbl |

Kparkoe cogep:kanue TeMbl (BOIPOCHI TeMbI)

Pasznes 1 MaTtemaruyeckue MeTOAbl CTATUCTHYECKON (Pu3uKH

Tema 1. CoBpeMeHHbIE METOJIbI MOJIEKYJIIPHOM AMHAMUKH. Meroa bpoyHoBckoi
JUHaMUKHU. Bapuanuu metoga MOJEKYISIPHOU JUHAMUKH JUISL PA3IMYHBIX
aHcamOJeil.

Tema 2. Meroa Moute-Kapno mnsi cnunoBbix cucteM. OcHOBBI MeTosia MoHTeE-
Kapno. Anroputm Metpononuca. Meton Monte-Kapio s monenu
Wzunra. Merog Monre-Kapno nnst mogenu ['eitzenOepra.

Tema 3. Meton Monte-Kapino st KBaHTOBBIX CHMHOBBIX Mojenei. Meton
MonTte-Kapio uist cuctem ¢ HepepbIBHBIM BPEMEHEM.

Pa3znea 2. MoneanpoBanue (pM3n4ecKuX CBOMCTB U3 NMEPBbIX NPUHIIUIIOB

Tema 4. Pemenus ypasuenus [lpenunrepa nis aroma Bogopoaa.

Tema 5. MHoroanektponsasle arombl. Meton Xaprpu-®oka

Tema 6. DNeKTpOHHAs CTPYKTypa TBEPABIX TeJ: IUIOCKME BOJHBI M ATOMHBIC
opbuTanu Kak 6a3ucHble QYHKIUU TPUOIMKEHHBIX PEIICHHH.

Tema 7. Teopust pyHKIHOHATA AIEKTPOHHON TIOTHOCTH.

Tema 8. Meron NpUCOENMHEHHBIX IUIOCKMX BOJIH. MeToa JIMHEapu30BaHHBIX
MIPUCOETMHEHHBIX MIIOCKUX BOJIH.

Tema 9. MeTto/ niceBonoOTeHIIMANA.

Tema 10. [lepBonpuHIMITHAS MOJIEKYJIIpHAs TUHAMUKA.

Tema 11. Meroasl pacuera 3JE€KTPOHHOM CTPYKTYpPbl MU CBOMCTB HU3KOPa3MEPHBIX
CUCTEM.

Pa3nea 3. TexnoJsiorun napaJjjiejbHbIX BbIYMCICHUI

Tema 12. OO6nayHble BBIUMCICHUS. APXUTEKTYpa MapaljieIbHbIX BHIYUCIUTEIbHBIX
CUCTEM.

Tema 13. [TapannensHOE MpOrpaMMUpOBaHKE. ATaNITallysl aITOPUTMOB.

Tema 14. Texnonoruu mnapamienbHoro mporpammupoBanus: OpenMP, MPI,
CUDA,OpenCL.

6. CTPYKTYPA U COAEP KAHUE NJUCHUIIJINHBI
6.1. dopma obydenwms — ouHasi, kypc —_1 , cemectp — 1
KosnyecTBO yacos
HaunMeHoBaHus pa3aejioB U TeM Jleku. | Jladop. | Ilpakrt. | CPC+ | Bceero
KOHT

Tema 1. 1 4 7 12

Tema 2. 2 4 7 13

Tema 3. 1 4 7 12

Tema 4. 1 3 7 11

Tema S. 1 3 7 11

Tema 6. 1 3 7 11

Tema 7. 1 3 7 11

Tema 8. 1 3 7 11

Tema 9. 1 3 7 11

Tema 10. 1 3 7 11

Tema 11. 1 3 8 12

Tema 12. 1 3 8 12




Tema 13. 1 3 8 12
Tema 14. 1 3 8 12
UTOI'O 3A CEMECTP 15 45 102 162

7. OLEHOYHBIE MATEPHUAJIBI (CPEJICTBA) JJISA TEKYIIEI'O KOHTPOJISI

8.

WooNOThwWNE

YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE BONPOCHI

Meron bpoyHOBCKOM JUHAMUKH.

MeTo MOJIEKyIIpHON JUHAMUKY I MUKPOKAHOHUYECKOTO aHCaMOJIs.

MeTto MOJIeKyIIpHOU JUHAMMKY 1711 KAHOHMYECKOTO aHCaMOIsl.

MeTtoa MOJIEKYISIPHOI TUHAMUKH 11 OOJIBIIOT0 KaHOHUYECKOTO aHCaMOJIsl.
CroxacTUyecKre YHCICHHbIE METOAbI HHTETPUPOBAHUS.

ANTOpPUTM TeHepaliy CIy4ailHbIX YKCEeN C PABHOMEPHBIM 3aKOHOM PaCIpeIeICHHUS.
Anroputm MeTponomnuca.

Meton Monre-Kapno nina monenu M3unra.

. Meton Monte-Kapio ansa mogenu I'eiizenbepra.

10 Meton MonTe-Kapio 151 KBaHTOBBIX CHMHOBBIX MOJIEIIEH.

11.Merox MonTe-Kapiio uist cucTeM ¢ HeNpPEPbIBHBIM BPEMEHEM.

12.Pemenus ypasuenus Llpeaunrepa ajis atoMa BOJIOPOJIA.

13.Muorosnexkrponnsie atoMsl. Meton Xaprpu-Doka

14.3nexTponnas cTpyKkTypa TBEpABIX Tell: IUIOCKUE BOJIHBI M aTOMHbIE OPOUTAIN KaK

0a3ucHble (DYHKIIMH TPUOIMKEHHBIX PEIICHUM.

15.Teopus dpyHkumonana 31eKTpOHHOMN MIIOTHOCTH.

16.MeTon nprcoeMHEHHBIX TIIOCKMX BOJIH.

17.Meton nuHeapu30BaHHBIX IPUCOEANHEHHBIX IIIOCKHX BOJIH.

18.Metox niceBaonoTeHITHATA.

19.IlepronpunumnHas MoseKyIsSpHas TMHAMUKA.

20.Metopl pacdera 3J1eKTPOHHOI CTPYKTYPBI i CBOWCTB HU3KOPA3MEPHBIX CHCTEM.
21.061aunble BhIUMCIIEHNS. APXUTEKTYpa MapallIeNbHbIX BEIYHCIUTEIbHBIX CUCTEM.
22 .TlapannenbHOe IPOrpaMMHUPOBAHKE. AJIaNTallis alrOPUTMOB.

23.TeXHONOTMH TapaIeNbHOTo TporpaMmupoBanus: OpenMP.

24 . TexHonoruy napamiensHoro nporpaMmmuposanus: MPI.

25.TexHonoruy napauiensHoro nporpamvuposanus: CUDA.,
26.TexHOMOrMY NapaIenbHOro mporpammuposanus: OpenCL.

PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE TIOJYYAIOT OB YYAIOIIUECSA

OO6mrast olleHKa 3HAHWA OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs mo 100-6ammpHOM

HIKajie MCXOJs M3 MaKCUMyMa, IMpHBEIEHHOro B Tabauue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayAUTOpUU OLICHUBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IMMOCEIIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE U KAaYECTBEHHOE BBINIOJIHCHUE JOMAIHUX 3aJaHUM, aKTUBHOCTb BO BpeEMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTue B OOCYKIEHUM TEKYILIero u
IIPOMJEHHOI0 MaTepuaa, pelieHue 3ajad 1 T.11.).



8.1. Cemectp 1

MaxkcumanbHoe
Homepa pazgenoB Buasbi pador KONHYECTRO GALIOR
13 OpraHu3aiuoHHO-yueOHas paboTa B ayIUTOPUHU 30
CamocrosTenpHas paboTta 30
HUTOTO 60
DK3aMeH 40
OO0 UTOT 32 CEMECTP 100

CooTBeTcTBYE 0AJLIOB OLIEHKE

OreHKa 1o naTuoAIILHON IKae
Konunuectso 6amios u3 "
100 ECTS Ok3ameH, TudQepeHInPOBAHHBIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopoto 3a4TeHO
70-74 D 3a4YTEHO
50-69 E YIOBJICTBOPUTEIHHO Bo—
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJICTBOPHTEIHHO o 3auTeHo

9. OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O NTPOLECCA IJIs JINL C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs U UHBAJIN/10B

B xozxe peanuzanuu QUCHUILTUHBI HCTIOIB3YIOTCS CIEAYIOIINE AOMOIHUTEIbHBIE METOIbI
00y4eHusl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTallii 00Yy4aroIuXcs B
3aBUCUMOCTH OT UX UHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUALINX

- ek  O(QOPMIISIOTCS B BHJIE DSJCKTPOHHOTO JOKYMEHTAa, IOCTYITHOTO C
MOMOIIIbI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCIOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

- MUCBbMEHHBIE 3aJIaHusl OPOPMIIAIOTCSA YBEIUYEHHBIM HIPpUPTOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

- JeKIUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO IOKYMEHTA,

- MAChMEHHBIC 33JIaHUS BHIITOHSIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (popme;

- 9K3aMEH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOMKHO
poBeJicHUE B JOpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HapYIIEHUSIMHA OTIOPHO-JBUTATENIFHOTO afmapara:

- ek  OQOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeUeHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOUW (hOpMe MITU BBITIONHSAIOTCS B MMHCHMEHHOM
dbopme Ha KOMITBIOTEpE.

[Ipn HeoOXOIMMOCTH TpeIyCMAaTPUBAETCS YBEIMYECHHWE BPEMEHU IS TOJTOTOBKU
OTBETA.

[Ipouenypa  mpoBeieHHUS  MPOMEXKYTOUHOM  arTecTalu Il OOyYarommxcs
YCTaHABIIMBACTCS € YYETOM WX HWHAWNBUAYAIBHBIX TICUXO(PU3WYECKUX  OCOOCHHOCTEH.
[TpomMexxyTouHast aTTeCTalUs MOXKET MTPOBOAUTHCS B HECKOJIBKO JTAIOB.



[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYUYCHHsS JIOMYyCKAeTCS C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHA.

ObecneunBaeTcs JOCTYN K HHOOPMAITMOHHBIM U OMOJIMOTpadUIeCKUM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocss B QopMax, aJalnTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- B IICUATHON ()OpME yBEITUYECHHBIM IIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSE 00YYAOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VY4eOHble 3aHATHS NPOBOAATCSA B 4-M yuyeOHOM kopmyce (r. Jouenk, mp. TeaTpanbHblid,
1. 13). s npoBeieHUs JICKIMOHHBIX 3aHATHI TPeOyeTCs ayIuTopusi, 000pyI0BaHHAs MEIOBOH
VI MapKepHOW JOCKOHM, MyIbTUMEIUIHBIA MPOSKTOP M SKpaH, HOYTOYK, KOMILJIEKT y4eOHOI
MeOenu IS CTyIEHTOB, pabodyee MECTO MperoaaBaTelis, BbIxol B IHTepHET — MPOBOIHON WIIH C
ucnons3oBanuem Wi-Fi.

Jnst  BbIOJIHEHHWST  JabopaTOpHBIX — paboT  Tpebyercs  y1abopatopuu €O
CHEIHUAIM3UPOBAaHHBIM  00OPYJOBaHMEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSIM
U(ppoBOro 0Opa3oBaHUs: UMEET B HATTMUUHU OOJBIIOE KOJIMYECTBO PA3THMUHBIX THIIOB JaTYHKOB,
KOTOpBIE TMOJKIIOYAIOTCS K HOYTOYKy (IUTaHIIETY) M TMO3BOJISIIOT OCYHIECTBIATH COOP
OKCIEPUMEHTAIBHBIX JIAaHHBIX, TpaUYecKuid aHauu3 JaHHBIX, PEHICHHE MaTeMaTHYECKUX
ypaBHEHM, 00pabOTKY SKCIEPUMEHTAIbHBIX JAHHBIX.

Jlnist caMOCTOSITETTbHOM pabOTHl MCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
kadenpsl obmer Gpusuku u AunakTuku Gusuku (aya. 220).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MelleHHble Ha mmiardpopme Moodle IlenTpa aucTaHIIMOHHOTO 0Opa3oBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  TUCTAHIIMOHHOTO  OOpa3OBaHMS
OCYILECTBIISICTCSI TEKYLIUH KOHTPOJb 3HAHMH OOY4YaloOLIMXCS HAa OCHOBE TECTUPOBAHHS U
MPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nmuTEpaTypa

1. Jlynnksuct C., Mapu H. Teopusi HEOMHOPOAHOIO 3JIEKTPOHHOrO rasa. — M.:Mup, 1987. —
400 c.

2. Hemomkanenko B.B., AntonoB B.H. MeToasl BbIUMCIHTENbHONW (DU3UKU B TEOPUHU
TBepJ0To Tena. 30HHas Teopust MmetauioB. — Kues: Hayk. nymka, 1985. — 408 c.
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3. Hemomxkanenko B.B., Kyuepenko FO.H. MeTtonpl BbUmcCIUTEeTsHON (DU3UKH B TCOPUHU
TBEPJOTO TeJjla. DJIEKTPOHHBIE COCTOSIHUSI B HEWACAIbHbIX KpucTaax. — Kues: Hayk.
nymka, 1986. — 296 c.

4. Bbapwsxtap B.I'., 3apouenues E.B., Tpounxkas E.Il. MeToas! BeIYHCAUTENbHON (U3NKU B
TEOpPUU TBEPJIOro Tejaa. ATOMHbIE cBoMcTBa MeTaiuioB. — Kues: Hayk. mymka, 1990. —
376 c.

5. Xeepman /[.B. MeToapl KOMITBIOTEPHOTO SKCIIEPUMEHTAa B TCOPETUUYCCKOH (UHKE. —
M.:Hayxka, 1990. — 176 c.

6. Boesogun B.B., BoeBomun Bi.B. Ilapamnensubsie Bbeuncienus. — CII6.: BXB-
[TerepOypr, 2002. — 608 c.

7. Tlomo A.M. Beruucnurenpasie HaHoTexHoJoruu. — M.: MAKC Ilpecc, 2009. — 280 c.

8. benenkoB E.A., VBanoBckas B.B., lBanoBckuii A.Jl., Hanoanma3bl u pOJCTBEHHEIC
yriepoiabie HaHoMatepuaibl. — ExkarepunOypr: YpO PAH, 2008. — 169 c.

9. Singh D.J., Nordstrom L. Planewaves, Pseudopotentials, and the LAPW Method (2-nd
edition). — Springer, 2006. — 134 pp.

11.2. JlomonHUTENBHAS JIUTEPATYpa

Xaptpu JI. Pacuersl aToMHBIX CTpYKTYp. — M.:131-Bo nHOCTp. uT-phl, 1960. — 272c.

2. T'onoBuan A.B. Jleknuu no Teopun (pyHKIMOHANIA IEKTPOHHOM TUIOTHOCTH. — JloHenK:
HouHY, 2012. —40 c.

=

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAasA OndbaHMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMarmonHas cucrema / MunucrepctBo Kymnbryper P®; Poccwuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanorexa: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIEKTPOHHBIN.

3. Hayunas »snextponnass OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
osb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (nata oopamenus: 01.09.2023). — Pexxum gocTtyna: Assi aBTOPU30B.
IOJIb30BaTee. — TEeKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenuns: 01.09.2023). — Pexum
JOCTYMA: CBOOOAHBIHN. — TEKCT: 271€KTPOHHBIM.

7. JJeKTpOoHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnmen caitra / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, JJIEKTPOHHBIC
JOKYMEHTBI — JUIs rosib3oBareseit Jlonl'y.

8. Ouexktponnblii apxuB [doul'Y: pazgen caiitta / Hb Honl'Y. — Tekcr:
anektponHsii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIA.
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https://e.lanbook.com/
https://biblio-online.ru/
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http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (iunen3ust nporpammbl Dream Spark jiist BeICIINX ya4eOHBIX
3aBeJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (yiuuensun GPL, Apache,
BSD mi1s1 cBOG0JHOTO IPOTPaMMHOTO 00ECTICYCHHUS).
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