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1 [IEJIM U 3AJJAYU OCBOEHUS TMCLUIIIUHBI

1.1 Heab ocBOEHUS TUCHHUILIHHBI

Hesto n3yueHUs: TUCIUILTMHBI «Teopus mapaiebHBIX aITOPUTMOBY SIBIIIETCS (POPMUPOBAHUE
npodeccnoHaNbHBIX KOMIETEHIINNA, TPEeTyCMOTPEeHHbIX DeiepallbHbIM IOCYJapCTBEHHBIM CTaHIapTOM
BBICIIIET0 00pa3oBaHus MO HamnpapieHUIO noaroroBku 02.03.02 «DyHaameHTallbHBIE HHQOPMATHKA
1 nUHGOPMaAIIMOHHBIE TEXHOJIOTUNY, B paMKaX KOTOPOTro MpenoaaéTcs TUCIUILINHA.

1.2 3apauu AMCHUILIMHBI

OcCHOBHBIMU 3a/ladyaMM OCBOEHUS JUCLUIUIMHBI SBJISIETCS U3YyYEHUE apXUTEKTYp, TOIOJIOTHH U
MPUHIUIOB (PYHKIIMOHUPOBAHUS MHOTONPOLIECCOPHBIX M MYJIBTUKOMIIBIOTEPHBIX CHUCTEM, METOJIOB
pacnapajuieIMBaHus aJlrOPUTMOB U CPEACTB M1APAUICIIBHOIO U PACIPENEIEHHOIO IPOrpaMMUPOBaHU

1.3 MecTo 1ucHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOIl MPOrpaMMbl

Huctunnuna «Teopust mapanienbHBIX aIrOPUTMOBY» OTHOCUTCA K dYacTd, (popmupyemoin
Y4aCTHUKAaMH 00pa30BaTEIbHBIX OTHOIIECHUM, O10ka b1 Jlucuumivnel (Moynn).

Jns u3ydenus: nucuuiuinHbl «Teopus mapajuleNbHbIX alTOPUTMOBY CTYACHT JIOJDKEH BIAJETh
3HAHUSIMHA, YMEHUSIMA W  HaBblKaMu 10 jaucuuiuiiHaMm: «OCHOBBI  MIPOTPaMMHUPOBAHUSY,
«OrnepaloHHbIe CUCTEMbI», «Teopus anropuTMOB U BBIYUCIUTENBHBIX MPOLECCOBY, «KOMIbIOTEpHBIE
ceTn», «Opranu3aius BBIYUCIUTEIBHBIX CUCTEMY, «AJITOPUTMBI BHIYUCIUTEIILHON MAaTEMaTUKI.

Huctunnuna «Teopust mapanienbHbIX alrOPUTMOBY» MPEAUIECTBYET H3YyYEHUIO AUCIUILTUHBI
«Pacnipenenénnble 3a1a4i U aITOPUTMBD».

OcoOeHHOCTH peanu3aluy AUCHUILTUHBL: TUCHUIUIMHA peajn3yeTcs B CMElIaHHOW ¢opMe Ha
PYCCKOM SI3BIKE.

1.4 IlepeyeHb MIAHMPYeMbIX Pe3yJbTATOB O0Y4YeHHMs MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00Pa30BaTe/IbHON NPOIPaMMBbl.

N3yueHne naHHOM y4eOHOM AMCLMIUIMHBI HANPaBICHO Ha (OPMUpPOBAHUE Yy OO0ydaromuxcs
CIIEAYIOIMMH NPO(ecCHOHAJIbHBIMH KOMIIETEHIIUSIMA U COOTHECEHHbIe ¢ HMMH HHIMKATOPBI
AOCTHKCHHUS] KOMIIETCHIIHI:

PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE

Kox u HaumeHOBaHUE HHIUKATOpA™
(3Haem, ymeem, enadeem (HABbIKU U/UNU ONBIMN OeAMENbHOCML))

K-1 Cnoco0eH TOHUMATH U INPpUMCHSTE B Hay‘{HO-I/ICCHe,[[OBaTGJIBCKOﬁ nu HpHKJ'IaZ[HOﬁ ACATCIIBHOCTH
COBpeMCHHLIﬁ MaTEeMaTHYSCKHUHN amnmnapar, OCHOBHBIC 3adaKOHbI €CTCCTBO3HAHUA, COBPCEMCHHBLIC SA3bIKH
IMporpaMMupOBaHus U NpOrpaMMHOC 06CCHC‘IGHI/IC; ONCPalIMOHHBIC CUCTCMBI U CCTCBLIC TCXHOJIOT'UN

TIK-1.1. 3HaeT OCHOBHI HAYIHO-
UCCIIEIOBATENBCKON ACATEILHOCTH B 00JIaCTH
WH(POPMAITMOHHBIX TEXHOJIOTHM, UMEET
Hay4JHBIE 3HAHUS B TEOpUH WH(POPMAITHOHHBIX
CHCTEM

3HaeT OCHOBBI HAYYHO-HMCCIIEIOBATENLCKON IS TEILHOCTH B
o0acTi MH(OPMAIIMOHHBIX TEXHOJIOTMH, UMEET Hay4YHBIC
3HaHUS B TEOpPHH HH(POPMAIMOHHBIX CHCTEM B O0JIACTH
TEOPHUH MapaAILICILHBIX AJITOPUTMOB

[IK-1.2 YMeeT npuMeHSTh NOJTy4YEeHHBIE
3HaHUs B 001acTH yHIaMEHTATBHBIX
HAYYHBIX OCHOB TEOPUH UHPOPMAITUH U
pemarh CTaHJapTHBIC 337124 B COOCTBEHHON
HAYYHO-MCCIIEIOBATENbCKOMN JESITENIbHOCTH

YMeeT NpUMeHsITh MoTydYeHHbIE 3HAHUS B 00JIaCTH
(hyHIIaMEHTAILHBIX HAYYHBIX OCHOB TE€OPUU UH(POPMAIIHH U
pemaTh CTaHAapTHBIE 33]]a491 B COOCTBEHHOM HAay4HO-
HCCIIE0BATENECKOU ASSTEIPHOCTH B 00JIaCTH TEOPUH
napajieIbHbIX AITOPUTMOB

[IK-1.3 MmeeT npakTHYECKHUI OIBIT HAYYHO-
HCCIIEZIOBATEIILCKOM EITEILHOCTH B 00J1aCTH
MH(QOPMAITMOHHBIX TEXHOJIOTUH

NMmeeT npakTu4ecKuii ONBIT HAyYHO-UCCIIE0BATENBCKON
JESTeTbHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJIOTHII B
00J1aCTH TEOPHUHU MaPaAJUICIBbHBIX aJTOPUTMOB




2 CTPYKTYPA U COAEP KAHUE IMCIIUITVINHDBI

2.1 PacnipeesieHue TPYAO0EMKOCTH JUCIUIJIMHBI 10 BUIaM padoT

OO6mass TpydO€MKOCTh JUCHUIUIMHBI cocTaBisier 3 3ad. ea. (108 waco), wux
pacrpeesieHre 1Mo BujaaM paboT mpeIcTaBieHo B Tadumie (01 cmyoenmos ODO).

Bun yuebHO# paboTh Bcero CemecTpbl
4acoB (gacer)

6

KonTakTHasi pabora B TOM 4HCJI€:

AyauTopHbIe 3aHATHS (BCEro): 68,2 68,2

B ToMm uncne:

3aHATHUS JEKIIMOHHOTO TUIIA 32 32

3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPbI, IPAKT. 3aHATHUSA)

JlaGopaTopHble 3aHATHS 32 32

HNnas koHTpoOJIbLHAsI paboTa

KoHTpoJIb caMOCTOSTENBHOM pabOThHI 4 4

[Tpomexyrounas arrectanus (MKP) 0,2 0,2

CamocrosiTeJbHasi padoTa (Bcero) 39,8 39,8

B ToM uucie:
Kypcosas pabota

Ilpopabomka yuebnoeo (meopemuueckozo) mamepuana 16 16

Buinonanenue unousuoyanvrvix 3a0anuti (no02omoska 16 16

coobwenutl, npeseHmayutii)

Pegepam

Iloozomoska k mexywemy KOHMpPOIIO 7,8 7,8

KoHnTtpoJs:

[ToaroroBka K SK3aMeHY: - -

OO01mas Tpy10eMKOCTh qac 108 108
B T. 4. KOHTaKTHas paboTa 68,2 68,2

3a4. ell. 3 3

2.1 CTpyKkTypa AMCHMIIUHBI:

Pacnipenenenuie BumoOB y4ueOHON pPabOTBI M HMX TPYAOEMKOCTH MO pas3aesaM JAUCLUUILINHBL.
Pazens! qucHMILIMHBL, U3ydaeMbie B 6 cemecTpe (ounas hopma)

KomnuecTtBo yacos
Ne HaumenoBanue pa3zienon AynutopHas BreayauropHast
Bcero pabora
pabora
JI | KCP|JIP CPC
1 2 3 4 1 5|6 7
1 [Pasgen 1. BBenenue B TeopHio napajienbHbIX 21 5 1| 6 8
aJITOPUTMOB
2 |Pazgesa 2. CtangapT napauiesibHOTO
nporpammupoBanus OpenMP 21 6 116 8
3 |Pa3gea 3. IlapanienbHble BHIYUCIUTENIbHbBIE 25 |14l 1| 14 16
AITOPUTMBI




4  (Pa3nmex 4. [Iporpammusblii uHTepdeiic nepenaun
coobmenuit MPI 208 16116 7.8
HToro mo pasaenam QM CHUANINHbBI 1078 32 | 4 | 32 39,8
HUKP 0,2
Hmoeo no oucyuniune: 108
2.3 Conep:xkanue pa3ieioB IMCHUILIHHBI
2.3.1 3aHATHSA JEKIMOHHOI0 THIIA
Pa3pabora-
HO C
Ne ®dopma y4acTUEM
HaumenoBanue
pas- pasena Copep:xanue pazziena TEKYILIETO| MpeAcTaBy-
nena KOHTPOJIS Tenen
paboTona-
Teneu
1 2 3 4 5)
1 BBeznenue B Teopuio ApPXUTEKTYpBI BBIYUCITUTEIBHBIX cucrem.| JIP
TnapasebHbIX [IpoGembr OpraHHU3aIun napauIeIbHbBIX]
AJITOPUTMOB BeluMCIeHui. IlapamiensHoe M pacnpenenéHHoe
mporpaMMUpoOBaHue.  AmmapaTHbIE  CPEACTBA
peanuzanuu MapasuIeIbHBIX BBIUNCIICHUH.
CpenctBa paspabotku [IO ans mapajiienbHbIX
BBIYMCIICHUH. AHANIN3 NMapaJuIeNbHBIX aIrOPUTMOB.
Teopembl IS OLIEHOK TApaJUIeIbHBIX allTOPUTMOB.
3akon Ampana. 3akon ['ycradcona-bapcuca.
2 Crannmapt IlepemenHble cpenbl. YIpaBl€HHE IOTOKAM. JIP
MapauIeIbHOTO Mopnens pmaHHBIX. JIMPEKTUBBI  OJHOKPATHOTO
MPOrPaMMHUPOBAHUS BBITIOJTHEHHSI. [NapamnensHble LIUKITBL.
OpenMP [NapannensHble CEKIUH. baprepnas
CUHXPOHHU3AITHS. Kputnueckune CEeKIINH.
AtomapHas  cuHXpoHmM3arusa. CHHXpOHU3AIS
OTIepaTHBHON MaMATH. MeXaHU3M 3aMKOB.
3 [TapannensHbie bazoBbie onepauuu JINHEHOU anreOphl. JIP
BBIYUCIIUTEIIbHBIC [Mapannensuble anroputMbl  pemenuss CJIIAY.
AJITOPUTMBI [TapamienpHple METOABI  aNNIPOKCUMALUU U
WHTEPIIOJISALNH. [MapannensHble METO/IBI
BBIYKMCIICHUSI ~ ONpPENENIEHHBIX ~ WHTETPAIOB |
KpaTHBIX MHTErpajioB. [lapaiienbHble METOJBI
coptupoBku. [IporpammupoBanue He rpadax.
4  (IIporpamMHBIi1 Ocnosasble noHsTHS MPI-iporpaMMupoBanusi. JIP
uHTEpdeiic nepenadn Konmermust tumnoB nanHeix MS-MPL. Pabora c
cooOmenuit MPI KOMMYHHKaTopaMu. Mogens  B3aHMOJAEHCTBUS
MPOLIECCOB. Brokupyrommii oOMeH u
HEOJIOKUPYIONTHH oOMeH. KomnnexTuBHEIE
GyHKINY. I'moGansHBIE BBIYUCITUTEIbHBIC
ornepauun. BupTyanbHble TONOJIOTHH.

2.3.2 3aHATHS CEMUHAPCKOT0 THMA

3aHATUS CEMUHAPCKOTO TUIIA — HE TIPEYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHUS




Ne Ne paznena ®dopma
paboTpl | AMCLUIUIMHBI HaumMenoBanue nabopaTtopHbIX padoT TCKYIIETO
KOHTPOJIA

1 1 BekTopHast 06paboTka JaHHBIX ¢ HCIOab30BaHueM SIMD- Otyer mo

KOMaH]I naboparop-
HOU paboTe

2 2 OcnoBsl pabotel ¢ OpenMP -//-

3 2 3amep mpousBoauTebHOCTH B OpenMP -/1-

4 2 HupextuBa OpenMP parallel u ee mapameTpsl -/1-

5 2 PacnapamienuBanve HMKIIoB 110 JaHHBIM B OpenMP -1/-

6 2 Cunxponu3zauus BeruuciaeHui B OpenMP -/1-

7 2,3 MaTpruyHO-BEKTOPHOE YMHOKEHUE C UCIIOIb30BaHUEM -//-
OpenMP

8 2,3 Pemmenune cuctem MMHEHHBIX anreOpandyeckux ypaBHEHUI -//-
TOYHBIMH METOJIAMHU ¢ Hcnoab3oBaHueM OpenMP

9 2,3 Pemmenue cuctem MMHEHHBIX anreOpandyeckux ypaBHEHUI -//-
UTEPALMOHHBIMU METOJ]aMH € Hcnoyib3oBaHueM OpenMP

10 2,3 Anmpokcumanus TaOJIUYHBIX JaHHBIX C UCTIOJIb30BaHHEM -//-
OpenMP

11 2,3 HaxosxaeHue ornpe/ieieHHbIX HHTETPAIOB € IIOMOIIBIO -11-
OpenMP

12 2,3 [MTapannensHas copTupoBka ¢ momoriibo OpenMP -11-

13 2,3 [TporpammupoBanue Ha rpadax ¢ nomorisro OpenMP -/l-

14 2,3 OcHoBbI paboTsl ¢ MPI

15 4 JIByxTOUEUHBIE KOMMYHHUKAIMOHHBIE onepanuu MPI

13 4 Konnextusubie onepamuu MPI

2.3.4 llpuMepHasi TEMATHKA KYPCOBBIX PadoT(MPOEKTOB)

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHHBI.

2.3.5 PacuérHo-rpadguueckue 3aaHusA

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHBI.

2.4 TlepedyeHb Y4eOHO-METOAMYECKOr0 oOOecmeyeHHMs ISl CAMOCTOATEIbHOH PadoThl
00y4arouuXcs Mo JUCHMUILIHHE

HCpC‘-ICHL y‘IC6HO-MCTO)II/I‘-IeCKOI‘O obecneueHuUs

https://e.lanbook.com/book/135516

JlaGoparopus 3Hanuid, 2020. — 345 c. —

No Bug CPC MUCHHUILINHEI 10 BEIIIOJHEHUIO CAMOCTOSATEILHON
paboThI
1 2 3
1 |Pazmen 1. [IpopaboTka JIEKITMOHHOTO boraués K.1O. OCHOBEI MapaJyIENbHOTO
MaTtepuaa, MoAroTOBKA K 3a4ETy MporpaMMHUpOBaHUs: ydyeOHoe mocobue. — M.:

URL:



https://e.lanbook.com/book/135516

2 |Pazgen 2. [IpopaboTka neknuonHoro  |boraués K.10. OcHOBBI napajuieaIbHOIO
MaTepuana, MoAroTOBKa K 3a4éTy MporpaMMUpOBaHus: y4eOHOe mocobue. — M.:
JlaGopatopus 3Hanumi, 2020. — 345 c¢. — URL:
https://e.lanbook.com/book/135516

3 |Pasnmen 3. [IpopaboTka nekimonHoro  [Manseko A.A. [lapamieabHoe MPOrpaMMHUPOBAHKE
MaTepuasa, MoAroTOBKa K 3a4ETy Ha ocHoBe TexHomorud OpenMP, CUDA,
OpenCL, MPI: yueOHOe mocobue aist By30B / A.
A. MansBko. - 3-¢ u3a., UCIp. U J10m. - MOCKBa :
Opaiit, 2022. - 135 ¢ - URL:
https://urait.ru/bcode/492127 (nata oOpareHus:
29.11.2022). - Pexum jAocTyma: s aBTOPH3.
nosip3oBateneii. - ISBN 978-5-534-14116-0. -
TeKCT: DJIEKTPOHHBIN.

4 |Paznen 4. [IpopaboTka nekunonHoro  [Mamnseko A.A. IlapannensHoe mporpaMMHpOBaHUE
MaTepuaia, MOAroTOBKa K 3a4éTy Ha ocHoBe TexHomorud OpenMP, CUDA,
OpenCL, MPI: yueOGHOe mocobue aiist By30B / A.
IA. MainsBko. - 3-¢ u31., ucrp. U Jomn. - Mocksa :
Opaiir,  2022. - 135 c¢. - URL:
https://urait.ru/bcode/492127 (nmara oOpamicHHS:
29.11.2022). - Pexum A0CTyma: s aBTOPH3.
nosip3oBateneii. - ISBN 978-5-534-14116-0. -

TeKcT: 2JIEKTPOHHBIN.

Y4eOHO-MeTOIMYECKUE MaTepUasbl ISl CAMOCTOSTENIbHON paboThl 00YYAIOIIUXCS U3 YMCia
WHBAJIUJIOB U JIUI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMHU 370poBbs (OB3) nmpenocrasnstorces B popmax,
aIaITUPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCHPUATHS HH(POPMAIIUU:

st it ¢ HapyIeHUsIMH 3PEHUSL:

— B TIeYaTHOH opMe YBETUUYEHHBIM MIPUPTOM,

— B (opMe AIEKTPOHHOTO JOKYMEHTA, JUIsl JIUL] C HAPYLICHUSIMH CITyXa!

— B TIe4aTHOU Qopme, B popme 3IEKTPOHHOTO TOKYMEHTA.

Jnst u1n ¢ HapyleHussMH ONIOPHO-BUTaTEIBHOTO anmnapara:

— B TedatHo# gopme, B hopme IIEKTPOHHOTO TOKYMEHTA,

JlaHHbIi IepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTA
00y4aroIuxcs.

3 OBPA3OBATEJIBHBIETEXHOJIOT YN

Cemectp | Bun 3amsatus Hcnonb3yemple HHTEPAaKTUBHBIE KonnuecTBo vacos
(JI, I1P, JIP) o0Opa3oBaTenbHbIE TEXHOJIOTHH
J KomnbroTepHble npe3eHTanuu u 00Cyx)aeHue 32
Paz0op KOHKpETHBIX CUTyalui (3a/1a4),
7 JIP TPEHUHTH 10 PELIEHUIO 3aj]a4, KOMIIbIOTEPHbIE 32
CUMYJISIIIAU (ITPOTPaMMHUPOBAHKE AJITOPUTMOB)
KCP KonTtponsHas pabora 4
Hroro: 68

4 OHEHOYHBIE CPEACTBA AJI51 TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTHU U TIPOMEXKXYTOYHOU ATTECTALIUN

4.1 ®oHJ OLIEeHOYHBIX CPEACTB /I MPOBeeHNs TeKYIero KOHTPOJIA


https://e.lanbook.com/book/135516

CTpyKTypa OLlEeHOYHBIX CPEICTB IS TeKYleld U MPOMEeKYTOYHOM aTTecTAlNU

HanmeHnoBanue o1ieHOYHOIO

No Ko n naumenoBanue cpeacTsa
Pesynbrarer 00yueHus >
/T MHIUKATOpa Texymuit IIpomexyrounas
KOHTPOJIb aTTecTalus

I1K-1.1. 3HaeT OCHOBHI 3Haer OCHOBBI HayyHo- | Onpoc no Bomnpocsr 1-7,
HaY4HO- MCCIIEIOBATENbCKON JEATEILHOCTH B | TeMe BBIHOCHMBIE Ha
HCCIIeI0BATEIHLCKON obmactu MH()OPMAITMOHHBIX | TAOOpATOPHBIX | 3a4eT

1 JesITeIbHOCTH B 00JacTH TEXHOJIOTH, UIMEET Hay4YHbIe 3HaHUs B | padoT.
MHPOPMALTUOHHBIX TeOprH HWH(POPMALMOHHBIX CHCTEM B
TEXHOJIOT U, UMEET o0nacTd  TeOpHUM  HapaJlIeIbHbBIX
Hay4HbIE 3HAaHUS B TEOPUHU AITOPUTMOB
WHQOPMAITMOHHBIX CUCTEM
[1K-1.2 YMeeT npuMeHsITh YMeeT NpuMeHsTh MoTyuyeHHbIe Omnpoc no Bomnpocsr 12-20,
MOJTy4CHHbIC 3HAHUS B 3HaHUs B 00macTH PyHOaMEHTAIbHBIX | TEME BBIHOCHMBIC Ha
obnactu (yHIAMEHTAIBHBIX | HAYYHBIX OCHOB TEOPHUU MHPOpPMAIMH | TAOOPATOPHBIX | 3a4eT
HAYYHBIX OCHOB TEOPUHU U pelaTh CTaHJapTHEIC 3a7a4ll B pabor.

2 nHGOPMAITUH U PelaTh coOCTBEHHOW HAYyYHO-
CTaHIAapTHBIC 3a7a4H B HCCIIEI0BATENBCKOM ACATEIbHOCTH B
COOCTBEHHOH HAay4HO- 001aCTH TEOpPHHU MapauIeIbHBIX
HCCIIEN0BATEIBCKON aJITOPUTMOB
JeSITEIbHOCTH
[1K-1.3 Umeer NmeeT npakTHYeCKHUN OTBIT HAYYHO- Omnpoc mo Bompocsr 21-40,
MPaKTUYECKUH OTIBIT UCCIIEIOBATENbCKOM ACATEILHOCTH B TeMe BBIHOCHMBIE Ha
Hay4YHO- o0acTi HHPOPMALTUOHHBIX nabopaTopHBIX | 3a4eT

3 UCCIIEI0BATENbCKOM TEXHOJIOTHH B 00J1aCTH TEOPHH pabor.
JeSITeIbHOCTH B 00JIaCTH napaieIbHBIX allTOPUTMOB
WHPOPMAITUOHHBIX
TEXHOJIOTUI

DoHJ OIEHOYHBIX CpCACTB OUCHUIIIIMHBI

COCTOUT U3 CpPCACTB TCKYUICIO KOHTPOJIA

BBITIOJTHEHUS 331aHUM, J1JabOpaTOPHBIX paboOT, CPECTB UTOMOBOM aTTecTaluy (3a4€T B 6 ceMecTpe).
OreHKa ycrieBaeéMOCTH OCYIIECTBIISIETCS IO Pe3yibTaTaMm:
— BBINIOJIHEHUS J1a00paTOPHBIX padoT;

— OTBETOB Ha TEOPETUYECKHE BOIIPOCHI PHU c/1ade 1a00opaTOpHbIX paboT;
— OTBeTa Ha 3a4€Te (JUIsI BBISIBICHUS 3HAHUS U TIOHMMAaHUS TEOPETHYECKOT0 MaTepraa
JUCITUTIITUHBI ).

©CoNo~wWDdDE

4.2 ®oH/ OLIEHOYHBIX CPEACTB /IS MPOBeeHNs MPOMEKYTOYHOM aTTecTaluu

Ilepeyens BOonpocoB K 3a4éTy

BrruncnutenbHble CUCTEMBI M ITYTH TTOBBIIICHHS UX MTPOU3BOIUTEIHHOCTH
Knaccudukanus M. GauHHA BHIYHCITUTENBHBIX CUCTEM.
Knaccudukanus E. xxoncona MIMD-apxurtektyp.
[TpoGyieMbl opranu3anuy napayuieTbHbIX BEIYUCICHUN.
OCHOBHBIE TTOHATHS TAPAIETHHOTO M PACTIPEACIEHHOTO MPOTPAMMHUPOBAHUS.

AHHapaTHBIe CpeacTBa pcain3allu MapaJlJICIIbHbIX BBIYHCIICHHUH.

CpenctBa pa3pabOTKu IPOrPaMMHOTO 0OeCTiedeHUs ISl TapajuIeIbHBIX BRIYNCIICHUH.
AHanu3 napaieIbHbIX alTOPUTMOB.

TeopeMsl 17151 OLIEHOK MapajuIeTbHBIX alTOPHTMOB.
10. 3akon Ampana.
11. 3akon I'ycradcona-bapcuca.




12. bazoBble onepanuu JUHEHHON anreOphl.

13. IlapannensHOE  HPOrPAaMMHUPOBAHUE TOYHBIX  METOJOB  PEIICHUS CHCTEM  JIMHEHHBIX

anredpanvyeckux ypaBHEHUH.

14. TlapannenbHoe MPOrpaMMUPOBAHME HWTEPALMOHHBIX METO/IOB PEUIEHHUS] CUCTEM JIMHEMHBIX

areOpanyeckux ypaBHEHUH.
15. Annpoxcumarusi TabJIMYHBIX JaHHBIX METOJ]aM MapajIeIbHOTO TPOrpaMMHUPOBAHUSI.
16. Beruncnenue onpenenéHHbIX HHTEIPAJIOB METOJaMH [1apauIeIbHO IPOrPaMMHUPOBAHUS.
17. Beruucnenue KpaTHbIX HHTETPAIOB METOIaMH MapauIeIbHOTO IPOTPaMMHUPOBAHHUSL.
18. INapannenbHble AIrOPUTMBI COPTUPOBKH.
19. TINouck kparyaiimmx myTei g rpada MeToJaMH MapajuIeIbHOTO IPOTrPAMMHUPOBAHHUS.
20. IapannenbHble ITOPUTMBI HAX0XKICHUSI MUHMMAaJIbHO OXBAThIBAIOILETO I€PEBA.
21. Tlepemennsie cpenst B OpenMP.
22. YnupapieHue MOTOKaMH U MOJIENb TaHHBIX B OpenMP.
23. JIMpeKTHBBI OJHOKPATHOTO BhINoIHEHUs: B OpenMP.
24. TlapannenpHblie nUKIBI B OpenMP.
25. Iapannensueie cexiuu B OpenMP.
26. bapwepnas cuaxponuzanus B OpenMP.
27. Kputnueckue cexiuu B OpenMP.
28. AtomapHnas cuaxponu3zanus B OpenMP.
29. CunxpoHuzanus onepaTuBHoi mamsatu B OpenMP.
30. Mexanu3m 3amkoB B OpenMP.
31. OcuHoBusble mouatuss MPI-iporpaMMupoBaHust
32. Konnennusa tunos nasaeix MPI.
33. ®ynkuuu MPI.
34. Pabora ¢ kommyHukaTopamu MPI.
35. Monens B3aumoseiictBus nporecco MPI.
36. brokupyromuii oomen MPI.
37. Hebnokupyrormmii oomen MPI.
38. Konnexrusnsle pyHkimun MPI.
39. I'moGanbHBIe BEIUUCIUTENBHBIE oneparun MPI.
40. Buptyanbnsie Tonosorux MPI.

Kpurtepuu oneHnBaHus K 3a4erty:

OneHka «3a4TeHO» - 3a/laHUs BBINOJIHEHBI B CPOK B oObeme He MeHee 80%; CTyIeHT
JIEMOHCTPHPYET TPABWIBHBIC, YBEPEHHBIC ACUCTBUS 10 TPUMEHEHHUIO TIONYYEHHBIX 3HAHWUU Ha
IIPAKTHUKE, TPAaMOTHOE U JIOTHYECKU CTPOMHOE U3JI0’KEHHE MaTepualla Ipy apryMeHTallui OTBETOB Ha
BOTIPOCHI IIPH 3aIUTE JTA00PATOPHBIX.

OreHKa «He 3a4TeHO» - 3a/IaHUs HEe BBIIOJIHEHBI JIMOO0 MPEAOCTaBIEHBI HE B CPOK B 00bEME
MeHee 60%; CTYIEHT NeMOHCTPUPYET HAIMYKE TPYOBIX OITHOOK B OTBETE, HEMOHUMAHUE CYITHOCTH
M3JIaraeMoro BOIPOCa, HEYMEHUE NMPUMEHSATh 3HAHUS Ha MPAKTHKE, HEYBEPEHHOCTh U HETOYHOCTh
OTBETOB Ha JIOTIOTHUTENILHBIC ¥ HABOJISIIINE BOTIPOCHI.

O1eHOUHbIE CPEJCTBA ISl MHBAJIUAOB U JIUI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/10POBbBSI
BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX IICUXO(PHU3NYECKHX OCOOCHHOCTEM.

— IpH HEOOXOIMMOCTH WHBAJIUAAM U JIULAM C OIPAaHMYCHHBIMH BO3MOKHOCTSIMH 370POBBS
MIPEIOCTABIISIETCS TOTIOJIHUTENILHOE BPEMs JIJIS TIOATOTOBKM OTBETA HA 3a4eTe;

— TIpH MPOBEJCHUU IMPOLEAYpPHl OLEHUBAHUS PE3YJIbTaTOB OOYUYEHHs MHBAIMIOB U JIHMII C
OTpaHUYECHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI TPEAYCMATPUBACTCS MCIIOJNB30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHAWBUAYAIbHBIMU OCOOEHHOCTSIMH;

— TpH HEOOXOAMMOCTH /ISl OOYJAOUINXCSl C OTPAHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0OPOBbBSI 1
MHBAJINJIOB TPOIEypa OLIEHUBAHUS PEe3yIbTaTOB 0OYUYEHUS M0 JTUCIMIUIMHE MOXET MPOBOIUTHCS B
HECKOJIBKO 3TaroB.

[Iponienypa olleHHBaHUS pPe3yIbTATOB OOY4YEHHMS MHBAJIMIOB M JIMI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 370POBbsSI 0 JTUCIMIUIMHE TMpeaycMaTpUBaeT MpeocTaBieHre WHGOpMaluuu B
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dbopmax, aTanTUPOBaHHBIX K OTPAHUYCHUSM UX 370POBbsI M BOCIIPUSATHS HH(OPMAIIHH:

J1J1s1 JTAI] C HAPYIICHUSIMH 3PCHHUS

— B IeYaTHOU (opMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HapyIIEHUSIMH CITyXa:

— B medaTHoOU (opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JList TUIT ¢ HapYIICHUSIMEA ONIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOM ¢opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TepeYeHb MOXKET OBbITh KOHKPETH3HMPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
00yJaroIuxcs.

5 HEPEYEHb OCHOBHOM ¥ JONMOJHUTEJBHON YYEBHOM
JUTEPATYPbBI, HEOBXOJIUMOM JJI51 OCBOEHUS JUCHUTTJINHBI

5.1 OcHoBHas JiuTepaTypa:

1. boraués K.IO. OcHOBBI mapauieIsHOr0 MpOTrpaMMHUpPOBaHUs: ydeOHOe mocodme. — M.:
Jlaboparopus 3uanui, 2020. — 345 ¢. — URL: https://e.lanbook.com/book/135516.

2. MansBko A.A. IlapamnensHoe mporpamMMHpOBaHHE Ha OcHOBe TexHosoruit OpenMP,
CUDA, OpenCL, MPI: yuebHOoe mocobue ans By30B / A. A. MansBko. - 3-¢ u3[., UCTIPp. U JAOI. -
Mocksa : IOpaiit, 2022. - 135 c. - URL: https://urait.ru/bcode/492127 (mata oOpamicHus:
29.11.2022). - Pexxum mocTyna: st aBTopu3. nosb3oBaresieid. - ISBN 978-5-534-14116-0. - Tekcrt:
JJIEKTPOHHBIN.

5.2 JlonosHUTEIbHAS JIATEPATypa:

1. buumr B.A. HapaJ'IJ'ICJ'ILHLIe BBIUHUCJICHUSA U MHOT'OIIOTOYHOC IIPOrpaMMHUPOBAHUC. — M.:

Hanumonaneueiii  OTkpbiTelid  YHHBepcuter — «MHTYWUT»,  2016. - 311 c. —
URL.: https://biblioclub.ru/index.php?page=book&id=428948.

2. Typanmpuyk K.A. IlapamienpHoe mporpaMMHpOBaHHE C TMOMOINBI0 si3bika C#. — M.:
Hanuonanenenii  OtkpeiTelid  YHuBepcurer — «MHTYWUT»,  2016. - 190 c. —

URL.: https://biblioclub.ru/index.php?page=book&id=429098.

5.3. Ilepuonuyeckas JuTepaTypa:
Vkazvisatomes neuammusie nepuoouyeckue uzoanus uz «Ilepeuns neuamusix nepuoouueckux
uzoanuii, xpanauwguxca 6 ¢ponoe Hayunoii ouonuomexu Kyol'yy
https://www.kubsu.ru/ru/node/15554 u/unu 31eKmporHble hepuooudeckue U30anus, ¢ yKasanuem
aopeca caima 31eKmpoHHOU 8epCUll HCYPHANA, U3 6a3 OaHHbIX, 00CMYN K Komopuim umeem Kyol'V:
1. Ba3sl nanabix koMmnannu «ct Belo» http://dlib.eastview.com
2. Daextponnasi oudmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YUCJIe COBpeMeHHbIe NMpodeccnoHa/IbHbIE 0a3bI TaHHBIX U
HH(OPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI:
Onexmpounno-oubauomeunsvie cucmemol (3b6C):
1. DBC «IOPAWT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
4. DbC «ZNANIUM.COM» www.znanium.com
5. BBC «JIAHb» https://e.lanbook.com
Ipogpeccuonanvuvie 6azvl OanHbIX
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Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubnuorexa (HOb) http://www.elibrary.ru/

[TomHOTEKCTOBBIE apXUBBI BEAYIINX 3allaJHBIX HAYYHBIX KypHaiIoB Ha Poccuiickoii muardopme
HayuyHbIX )xypHanoB HOUKOH http://archive.neicon.ru

6. HamuonanpHas AJICKTPOHHAS onbmmoTeKa (mocTym K DJIEKTPOHHOU OoubIMoTeKe
muccepranuii Poccniickoit rocynapcrsennoi 6ubnmoreku (PI'b) https://rusneb.ru/

7. Ilpesunenrtckas 6ubamnorexka uMm. b.H. Enbruna https://www.prlib.ru/

8.  baza manubix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux aanupix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopuym TB" http://www.lektorium.tv/

17. VYuuBepcurerckas undopmannontas cucreMa POCCUS http://uisrussia.msu.ru

a LR

HHd)OpMCll{uOHHble CnpaeovHble cucmembvl

1. KoncynperanT Ilintoc - cnpaBouHas mpaBoBasi cucTeMa (JIOCTYIH MO JOKaJIbHOM CETU C KOMITbIOTEPOB
OMOJIMOTEKH )
Pecypcuvl c60600H020 docmyna

1. KubGepJlenunnka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a IaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M BbIciiero oopasosanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbHblii mopTan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

5. Hndopmanmonnas cucrema "ExnnHoe okHO JocTyna K 00pa3oBareinbHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus iuppoBeIX 00pa3oBaTeIbHBIX PECYpcoB http://school-collection.edu.ru/ .

7. TIpoekt I'ocymapcTBeHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna "OGpa3oBaHue Ha
pycckom" https://pushkininstitute.ru/;

8. CmpaBouHo-nH(pOpMaLMOHHBIN opTan "Pycckuii a3bIK" http://gramota.ru/;

9. Cnyx06a TeMaTHYEeCKHX TOJIKOBBIX CIOBapeil http://www.glossary.ru/;

10. CnoBapu v 3HUUKIIONEAUH http://dic.academic.ru/;

11. OOpa3oBarenbHbIN TopTan "Yuebda" http://www.ucheba.com/;

12. 3akonomnpoekT "O6 oOpa3oBanum B Poccuiickoit @enepanuun". Bornpockl u oTBETHI http://xn--273--
84d1f.xn--plai/voprosy i otvety

Cobcmeennbie snekmpontble 0bpazosamenvhvie U ungopmayuonusie pecypcol Kyol'y

1. DOnexrponnsii katanor Hayunoit oubnamorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas bubnmoreka TpyaoB yuéHbIx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MonylbHOTO IMHAMUYECKOT0 00ydeHus http://moodle.kubsu.ru

4. ba3za y4eOHBIX IUIaHOB, y4€OHO-METOIMYECKUX KOMILUIEKCOB, IMMyOJIMKAIIMK U KOH(DEepeHIIUA

http://infoneeds.kubsu.ru/
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5. bubnuorexa nHPOpMaAIMOHHBIX pecypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbLHBIX
TEXHOJIOTUM http://mschool.kubsu.ru;

6. DOnexTpoHHBII apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIE 00pa3oBaTelbHBIE pecypchl Kadeapbl WHPOPMALMOHHBIX CHCTEM U TEXHOJOTHHA B
obpazoBanmu  Kyol'Y u  mHayuHo-meromamueckoro  skypHaiza  "IIIKOJIBHBIE  T'OJIbI"
http://icdau.kubsu.ru/

6 METOJUYECKHUE YKA3ZAHUS JIJ151 OBYYAIOIMXCS IO OCBOEHUIO
JUCHUILIAHBI

[To xypcy mpeaycMOTpeHO IPOBEACHUE JEKIMOHHBIX 3aHATHH, Ha KOTOPBIX MaéTCsl OCHOBHOM
CHCTEMaTU3HPOBAHHBIN MaTepHall, 1a00paTOPHBIX PadOT, KOHTPOJIBHOM PabOTHI U 3a4€Ta.

BakneiimmM 3Tanom Kypca sBISIETCS caMocTositenbHas pabora (CP) mo aucummiuHe C
UCIIOJIb30BAHUEM YKa3aHHBIX JINTEPATyPHBIX HICTOYHUKOB M METOJIMUECKHIX YKa3aHUH aBTOpa Kypca.

Bunst u ¢opmer CP, cpoku BbimonHeHus, (GOpMBI KOHTPOJIS MPUBEJCHBI BBINIE B JaHHOM
JTOKyMEHTE.

Jiss mydmiero OCBOCHHWS MUCIHMIUIMHBI mpu 3ammrte JIP cTyneHT JomKeH OTBETUTh Ha
HECKOJIBKO BOIIPOCOB U3 JICKIIMOHHOW YacTH Kypca.

B ocBoeHMHM AMCUMIUIMHBI WHBAJTUAAMH M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
300pOBBbsl  OOJBIIOE 3HAYCHHWE HMEET HHIMBHIyallbHas y4yeOHas pabora (KOHCYJbTallMM) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YIeOHOTO MaTepurania.

WNumuBuIyanbHble  KOHCYJNBTAlMM 10 MPEAMETY  SBISIOTCS ~ BaXHBIM  (DaKTOPOM,
CTMOCOOCTBYIOIIMM HWHAWBHIyaIH3alUd OOYYCHHS W YCTAHOBJCHHUIO BOCIHUTATEIFHOTO KOHTAKTa
MEKIYy MPEerofaBaTesieM U 00yJaroUMCs MHBAJIMIOM MITH JIMIIOM C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU
3II0POBBSL.

7 HIEPEYUEHb UH®OPMAILIMOHHBIXTEXHOJIOI U,
NCHOJIB3YEMBIXIIPU OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O
HPOLHECCA IO JMCHUIIJIMHE

7.1 Ilepeuyenb MHGOPMALMOHHBIX TEXHOJIOTHH

— IIpoBepka nqoMallHKUX 3aJaHUN U KOHCYJIbTUPOBAHUE IIOCPEACTBOM DIIEKTPOHHOM IOUTHI.

— Hcnonp3oBaHue 3JE€KTPOHHBIX ITPE3EHTALMN ITPU IPOBEICHUH JIEKIIMM U MPAKTUYECKUX
3aHATHUN.

7.2 IlepeyeHb HE0OX0AMMOI0 MPOIPAMMHOI0 o0ecreYeHust
OS Windows, MS Office

MS Visual Studio.

OpenMP.

MS-MPI.

AHTHUBHpYC.

ak~own e

7.3 llepeyenb HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS IS
OCYHECTBJIEEHUSA OBPASOBATEJIBHOI'OITPOLHECCA 11

JTUCLUILIUHE
HaumenoBanue ClICUaJIbHbIX OCHaH_[eHHOCTI) CIICHUaJIbHBIX HepequL JIMOCH3UOHHOTO
MOMEILEHU I NIOMEILECHUN MIPOTPAMMHOTO 00eCTIeUeHHS
Y4eOHbIe ayAUTOPHH JTS TPOBEICHUS Mebenn: yueOHast MeOeIb PowerPoaint.
3aHATHHA JEKIIMOHHOTO THMa (aym. 129, Texauyeckue cpeacTBa 00yISHUS:
131, A305.) 9KpaH, POEKTOP, KOMIILIOTEP
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Y4eOHbIE ayTUTOPUH AJIS IPOBEICHUS
3aHATUI CEMHHApPCKOTO THIIA,
TPYIIIOBBIX U MHAWBUYaTbHBIX
KOHCYJIbTAaIlUi, TEKYILEro KOHTPOJI U
MIPOMEKYTOUHON aTTecTaluu (aya.
147,148)

Mebenb: yaeOHas Mmebennb

Texuuueckue CpcacTBa O6y‘{eHI/I${Z

9KpaH, MPOEKTOP, KOMIBIOTEP

Aynuropus, (xabuner)
KOMIBIOTEPHBIH Klacc

VYueOHble ayJTUTOPHUHU JUTS IPOBEACHHS
nmabopaTopHbIX paboT. Jlaboparopus
102,103,106

Me0enb: yueOHas meOeb

TexHn4ecKue cpeAcTBa O0YICHUS:

KOMITBIOTEP

JlabopaTopusi, yKOMIUICKTOBaHHAS
CHeHaTH3UPOBAHHBIMU
TEXHUYECKUMU CPEACTBAMHU

00y4eHuUs — KOMIIBIOTEPHBII Kiacc,
C BO3MOJKHOCTBIO ITOJKJIFOUCHUS K
cetu «MIHTEpHETY, TPOrpaMMOi
9KPAHHOTO YBEIHMYCHHS U
o0ecIieueHHBIN TOCTYIIOM B
9NEKTPOHHYIO HH)OPMAIIMOHHO-
00pazoBaTeNbHYIO

Cpely yHHBEpCUTETa

Hdns  camoctosiTensHOW — paboOThl  OOY4AlOMIMXCSl  MPEIXyCMOTPEHBI  TTOMEIEHHS,
YKOMIUIEKTOBaHHbIE CHEIHMAIU3UPOBAHHON MeOenblo, OCHAIEHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXHOCTBIO IIOJKJIIIOYCHUA K CCTH <<I/IHTepHeT)) h obOecreueHueM A0CTyIlIa B 3JICKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HanmeHoBaHHEe NOMEIICHMI JJ1s
CaMOCTOSITENILHOM PaboTHI
0o0yyaromuxcs

OcHaImEHHOCTh MOMEIICHUH IS
CaMOCTOSATENLHOM PaboThI
00y4Jarmuxcs

IIepedeHb NMLIEH3MOHHOTO IPOrPaMMHOI0O
obecrieueHus

ITomemenue hiuiv
CaMOCTOATEIHHON paboTsI
oOygaromuxcs (YUTAIBHBIN 3ai
Hayunoti 6ubmunotexn)

MebGenb: yueOHas Mebenb
KommiexT cneunannzupoBaHHOM
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBaHne: KOMITBIOTEpHAs
TEXHHUKA C MOJKIFOUYCHUEM K
HHPOPMAINOHHO-
KOMMYHHUKAIIHOHHOH CeTH
«HTEpHET» U NOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTeNbHYIO CpEay
00pa3oBaTeNbHON OpraHU3alnHy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, obecreunBaronee
JOCTYTI K CETH HHTEPHET
(TIpoBOIHOE COCIMHEHUE U
OecIpoBOTHOE COSTMHEHHE IO
texuoorun Wi-Fi)

OS Windows, MS Office
MS Visual Studio.
OpenMP.

MS-MPI.

AHTUBHpYC.
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TTomerenue I
CaMOCTOSTEIbHOM paboTHI
00yYaroIINuXCs 103,
148,150)

(ayn.

Meobenb: yuebHas mebOenb
KommexT cneunannznpoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opyaoBaHue: KOMITBIOTEpHAS
TEXHHKa C MOJKIIIOYEHHEM K
HHPOPMAHOHHO-
KOMMYHHUKAIIMOHHOH CeTH
«IHTEpHET» U NOCTYIIOM B
JIEKTPOHHYIO MH(POPMAIIHOHHO-
00pa3oBaTebHYIO Cpey
00pa3oBaTeIbHON OpraHn3alvy,
BeO-KaMepbl, KOMMYHHKAaIIMOHHOE
obopynoBaHue, 00eCIIeIHBAOIIEE
JIOCTYII K CETH UHTEPHET
(mpoBOIHOE COETMHEHNE U
0OecrpoBOTHOE COSTMHEHUE TIO
texuonorun Wi-Fi)

OS Windows, MS Office
MS Visual Studio.
OpenMP.

MS-MPI.

AHTHBHpYC.
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