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1. IEJA U 3AJTIAYU OCBOEHUS JTUCHUIIIIUHBI

Llenb  OCBOCHUS JMMCHMILIMHBL: [[enbl0 NUCHMIUIMHBI SIBJISACTCS HM3Y4YE€HHE OCHOBHBIX
APXUTEKTYp MHOTOMPOIIECCOPHBIX CHCTEM U  NPUHIMIIOB  Pa3pabOTKH  MPUKIAHOTO
IPOrpaMMHOr0 00eCTICUeHHS ISl HUX.

3a1a41 OCBOCHUS TUCIUIIHHBIL:

OcHOBHas 3ajja4a 3TOW JUCLUILIMHBI 3aKJII0YAETCS B TOM, YTOOBI B PE3YJIbTATe OCBOCHUS
JMCIUILIMHBI CTYICHT JO0JDKSH IPUOOPETaTh CIACAYIOIINE 3HAHMUS, HABBIKU U YMCHUS:

1. 3HaHUE apPXUTEKTYPbl COBPEMEHHBIX MaTEMATHUECKUX U IPapUIECKUX COMPOLIECCOPOB

2. CrOCOOHOCTh CAMOCTOSTENILHO MOHATh M H3YYUTh APXUTEKTYPY BHOBB MOSBIISIFOIIMXCS
YCKOpHUTEJIEH

3. 3HaHue npuHIKIOB pa3padbotku [10 s coBpemenusix GPU

4. opuentupoBatbes B creke Texnosoruidi CUDA s GPU nVidia

5. 3nanme cocraBa OubOmmorekn CUDA s Herpadu4ecKux BBIYMCICHHN, YMEHHE
IPUMEHSTH 3TH OnbnoTexu mpu paspadotke [10 ams GPU nVidia

6. 3HAaHWE APXUTEKTYPbl  BBICOKOMPOWU3BOMUTEIBHBIX  MPOIECCOPOB,  MPHHIIUIIBI
napauienusma, crangapt OpenMP.

7. yMEHHUE CO3/1aBaTh MPUIIOKCHHUS ISl MHOTOIIPOIIECCOPHBIX CHCTEM.

8. BJaJicHWE HABBIKAMH MPOCKTUPOBAHUS PACHpPEACIEHHBIX IPUIOKCHUN W MPOBEICHHS
aHaJIM3a UX MPOU3BOJIUTEIBHOCTH.

2. MECTO JUMCHUIIVIMHBI B CTPYKTYPE OIIOII BO
Kypc «PacnpeneneHHble BBIYUCIECHUS» SBISIETCS JUCUUIUIMHON 1o BbIOOpY bioka 1
Ocnonoii [Ipodeccronansroit O6pazoBatensHoi [IporpammMel 6akagaBpuaTa 1Mo HanpaBJIEHUIO
noarotoBku 09.03.03 «IIpuknagHast vHGOpMATHKAY.

JlMcuuIuinHa YuTaeTcs B /-OM ceMecTpe 3-T0 Kypca CTyASHTaM 04HOM (popMbl 00yueHwUs.

JUia  ycHemHoro M3y4yeHWs JUCHMIUIMHBI HEOOXOAMMBI 3HAHMS U YMEHMS,
npuoOpeTeHHbIE B pe3ysibTaTe OCBOEGHUs KypcoB: TexHonorus mporpaMMupoBaHHs, MeTojsl
pa3paboTKu mporpaMmmMHOro obecniedeHusi, baspl gaHHbIX, Onepanronnubie cuctemMbl, OOBEKTHO-
OPUEHTUPOBAHHOE TPOrPAMMHUPOBAHHUE.

OCHOBHbBIE TIOJIOKEHUS JUCIHUIUIMHBI KCIONB3YIOTCS B JajbHEHIIEM IpU H3Y4YEHUU
mucuuiuine: OOHapyKeHHe BTOp)KEHHMsI M 3amura nHpopmanuu, VHTeIeKTyanbHbI aHaIn3
naHHbIX, @DyHKIMOHANIbHOE MporpamMMupoBanue, llapamnenbHoe  mporpamMMmHpoOBaHUE,
CoBpeMeHHbIE CHCTEMbl aBTOMATU3ALUU Pa3pabOTKU MHPOPMALMOHHBIX CHUCTEM, a TaKKe MpU
MPOXOXKACHUN TPAKTUKH, BBITOJHEHUU KYPCOBBIX M BBIIYCKHBIX KBaIH(PHUKAIMOHHBIX padoT,
npu noarotoske k ['MA.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCHHUIIVIMHE (MOAYJIO), COOTHECEHHBIX C
MJIAHUPYEMBIMM PE3YJbTATAMHA OCBOEHUSI OCHOBHOM
IMPOPECCHUOHAJIBHOMN OBPA3OBATEJIBHOM ITPOT'PAMMBI

ITepedyenb niIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS 11O
AUCHHILIAHE (MOYJII0), COOTHECEHHBIX €
HHIUKATOPAMH /IOCTHKEHHS KOMIeTeH it

Koa n HaumenoBaHnue
peanu3yeMoi KOMIIeTeHIUH

3HaTh: NPHUHLMIBI NapaenusMa, crasaapt OpenMP,
npuniunsl  pazpaborku 1O nmast coBpemennbix GPU,
cocrap OmOmmorekn CUDA s Herpadudeckux
BBIYUCIICHUU,

YMmetb: npumensats oubauoreku CUDA mpu pazpabotke

[TK-2

CrniocobeH pa3pabaThiBaTh U
aJlanTHPOBATh TPHKIIATHOC
porpaMMHOe o0ecrieueHue
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Koa v HaumeHoBaHue

peajn3yeMoil KOMIeTeHIIUH

IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 110
AUCHHUILIMHE (MOYJII0), COOTHECEHHBIX €
HHIUKATOPAMH I0CTHKEHH s KOMIIeTeH it

I10 g GPU nVidia;
Bnagers: MPAKTUICCKIUMHU HaBBIKAMA
MPHIOKCHUHN JJISI MHOTOIIPOIICCCOPHBIX CHCTEM.

CO3aaHus

[1K-7
CnocoOeH HacTpauBaTh,

OKCINTYaTUPOBATh U COIIPOBOXKIATH

MH(OPMaLIMOHHBIE CUCTEMBI U
CEPBUCHI

3HaTh: APXUTCKTYPbI BEICOKOITPONU3BOANTCIIBHBIX
POLIECCOPOB, COBPEMEHHBIX MaTEMaTHYECKUX U
rpadu4ecKux COMpOLECCOPOB.

VMeTh: CaMOCTOSITEIBHO MOHATh U M3YYUTh apXUTEKTYPY
BHOBb IMOSBJISIFOIIMXCSI YCKOPUTENEH;
Briagers: HaBBIKAMU TIPOEKTHPOBAHMS PacHpeAeIEHHBIX
[IPUIIOKEHU I 51 MIPOBENEHUSA
POU3BOAUTEIHLHOCTH.

4. OBLIAA TPYJTOEMKOCTDH JUCIUIIJINHbBI

4.1. O6beM TMCUMILIHHBI B 32a49€THBIX eITHHHUIIAX (BCEro) 3

4.2. O6beM THCHUILIHHBI 0 BUAAM y4eOHO# padoTsl (B yacax): 108

Bup yueOHoii padoThl

Kosan4yectBo 4yacoB ((popma o0yueHns ouHas)

B 1.4. mo cemecTrpam

Bcero no niiany

7
KonrakTHas pabora 54/54* 54/54*
00ydJaromuxcs ¢
pernoaBaTeaeMm
AyYIHMTOpHBIC 3aHSITHS: 54/54* 54/54*
Jlexuuu 18/18* 18/18*
MPAKTUYECKHE U CEMHUHAPCKHE - -
3aHSITHUSI
n1abopaTopHbIe pabOTHI 36/36* 36/36*
(J1abopaTopHBIN TPAKTHKYM)
CamocrositenpHas padoTta 54 54

Texymuilt KOHTPOJIb
(KOJIMUYECTBO U BUJI:
KOHT.paborTa,
KOJUTOKBUYM,pedepar)

TectupoBaHue, 3amuTa
1a00paTOPHBIX pabOT

TectupoBanue, 3ammra
1a00paTOPHBIX paboT

KypcoBas pabota

Bunbl npoMekyTOUHON 3a4eT 3a4eT
aTTecTanuu (3K3aMeH, 3a4eT)
Bceero yacos o JUCLIUIIINHE 108 108

*KonnyectBo uvacoB pabotel IIIIC ¢ oOyuarommmucs B JUCTaHIIMOHHOM (opmarte ¢
IPUMEHEHHUEM 3JIEKTPOHHOTO 00y4eHUs
B ciaydyae HeoOXOAMMOCTH HCHOJNB30BaHUS B y4eOHOM IpOIECCe YaCTUYHO/UCKITIOUUTEITHHO

JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTWM B Tabmuie depes

CJICHI YKa3bIBacTCsA

KoruecTBO yacoB pabotsl [IT1IC ¢ oOydaromuMucs st IpOBEACHHSI 3aHATHI B AUCTAHIIMOHHOM
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dbopMmaTe ¢ IPUMEHEHHEM AJIEKTPOHHOTO 00YyUEHHS.

4.3. Conep:xxanue TMCUMILIMHBI (MoayJisi.) PacnipenesieHue 4acoB o TeMaM M BUIaM

yueOHo# padoThI:

®opma 00yueHus O4YHast
Buabl yueOHBIX 3aHATHH ®opma
AyIHMTOpHBIE 3AHATHS BT.H. | o | TeKym
3aHATH ero
HasBanmue Jladoparop CTOAT
NpaKTHyec 1B KOHTPO
pa3aesioB u Bcero HbIe eJbHA
JIEKIH KHe HHTEpa Jsl
TeM padoThI, | .
H 3aHATHS, KTHBH 3HAHUI
NPAKTUHKY . pador
ceMHMHapBbI oit
MBI a
dopme
1 2 3 4 B 6 7 8
Paspnen 1 DBosnonnsi rpadguyeckux yCKOpHUTeIen
Tema 1.1. VYcTHbI
8 2 6 17}
oIpoc
Tema 1.2. 14 2 5 3 5 Tectup
OBaHME
Tema 1.3. YcrHbI
14 2 6 3 6 i
OIpoc
Pa3nea 2. lIporpammuas mogea» CUDA
Tema 2.1. YcTHbI
14 2 6 3 6 17}
oTpoc
Tema 2.2. YcrHbI
14 2 6 3 6 i
OIpoc
Pa3nes 3. BbicOkOypOBHeBbI€ TEXHOJOTHH Pa3padoTKH
Tema 3.1. 10 2 8 Tectup
OBaHHE
Tema 3.2. 16 2 5 3 8 Tectup
OBaHME
Tema 3.3. VYcTHbI
18 4 6 3 8 i
oIpoc
Htoro 108 18 - 36 18 54
5.COAEPKAHUE JUCIHHUAJIMHBI (MOAYJIA)
Paszpnen 1 DBosronus rpagpuyeckux yCKoOpuTeeu
Tema I'papuueckuit  xouseiiep. Apxutektypa GPU-ycrpoiictBa. 3OBomonus
rpadudeckux yckopureneil. IlosBinenune wu sBomonms rpadUUEecKOro KOHBeEiepa.
Texcrypel, meiinepsl. Ileiinepusie mnpoueccopsl. OOmmMe 4YepThl BHYTPEHHETO

®opma

YCTpOHCTBA rpaUUECKUX YCKOPUTETIEH pa3HbIX MPOU3BOIUTEIICH.
Tema 2. Uepapxus namatu GPU. KoncranTtHas, rinobanbHasi, TEKCTypHas, pas3zenseMas
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namatb. Bunel nmamatu B GPU ycrpoiictBax. KoHcTanTHas1, rino0anbHasi, TEKCTypHas,
pa3nenseMass TaMmsiTh. PacrmoliokeHWe Ha rpauueckoM UHWIle, KEIIUPOBaHUE,
orpannyeHust aocryna. Oomen nanaeiMu Mexay GPU m CPU. OOmee BuUpTyallbHOE
aJpeCHOE MPOCTPAHCTBRO.

Tema 3. OOmume mnpuHOMOBI TocTpoeHss mnporpamm mis  GPU. Monens
nporpamMmmmupoBanusi B ob6mei namsata. SIMD  (SIMT) wmoxpens mnporpaMmbl.
Knaccudukanuss @muana. Mecro GPU B knaccudukannu dnauana. OTandus Moaenu
SIMT or knaccuueckoit SIMD-apxurektypsl.

Paznea 2. [Iporpammuas mogear» CUDA

Tema 1. IIporpammuas wmoxens CUDA. BizaumoneiicteBue CPU->GPU->CPU.
Bzanmopneiicteue CUDA u C/C++. Pacmmupenue sizpika C/C++. BceTpoeHHBIE THITHI
JAHHBIX, JOMOJHUTEIbHBIE S3bIKOBbIE KOHCTpyKuuu. CUDA-6umbnuoreka BpemeHU
UCTIOJTHEHUS. ATOMapHBIC ONIEPAIIUH.

Tema 2. HekoTopble aiaropuTMbl 00pabOTKH MaccuBOB. llapamienbHas pemyKIus.
[IpedukcHas cymma. YcTaHoBKa U HacTpoiika nporpaMmmuoro obecnedenuss CUDA non
OC cemetictB Windows u Linux. Pacmupenue s3pika C/C++. BceTpoeHHBIE THITBI
JAHHBIX, JOTMOJHHUTEIbHBIC S3bIKOBbIC KOHCTpyKinuu. CUDA-Ombmuoreka BpeMeHU
ucnonHenus. Atomapusle onepauuu. Kommusiuus CUDA -niporpamm.

Pa3nen 3. BoicOkoypOBHeBbI€ TEXHOJIOTHH Pa3padloTKu

Tema 1. HexoTopble unciaeHHbIE aITOPUTMBI.

[IporpaMMHas peanu3anys airopuTMa MapajuIeIbHOTO CYMMHPOBAHHME D3JIEMEHTOB
omnomepHoro maccuBa Ha GPU. CpaBuenme mnpousBoautensHoctd CPU u GPU-
peanu3anui.

Tema 2. Ilpuxnanusie matematuueckue oudamorexku: CUBLAS, CUSPARSE, CUFFT,
CURAND.

[Iporpammuas peanuzauus Ha GPU anropuTMmoB: - TpaHCIIOHMPOBAHUS MaTpULBl -
BBIYUCIIEHHS yicaa "mu" MpU MOMOIIU COCTaBHBIX KBaAPaTypHBIX (POPMYI - BEIYMCICHUS
yucna "mu" metonom MonTte-Kapiio.

Tema 3. BeicokoypoBHEBBIE TeXHONOTUU pa3paboTku. Beenenue B Thrust. Peanuszanus
BBIUMCJIEHMS] 4Hucla "NMHU" COCTaBHBIMU KBaJIpaTypHbIMH (opMyJlaMu NpHU HOMOIIU
Thrust. CpaBHeHue npousBoaUTENbHOCTH. BBenenue B mabmonsl C++. DyHKTOD,
uteparop. Mx peanuzanus Ha C++. ZIP-utepatop. OOmas uneororus Thrust. [Ipumepst
ucnonb3oBanus. Bzaumoneiicteue Thrust u CUDA Plain C.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHNX 3AHATHUI
Jannsiit Bug paboTsl He peaycMoTper Y11

7.JJABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

Jlabopamopnasa padoma 1: OOmume yepThl BHYTPEHHEIO YCTpOWCTBA rpaduueckux
YCKOPHTEIEH Pa3HBIX TPOU3BOIUTEICH.

Jlabopamopuaa padoma 2. Bunel namstu B GPU ycrpoiictBax. KoHcTaHTHas,
rio0anbHas, TEKCTypHasi, pasfensemMas mamsTb. Pacnonoxenrne Ha Tpa@uuecKoM YuIe,
KEIIMpOoBaHue, orpaHuyeHus aoctyna. Oomen manueiMu Mexay GPU u CPU. OOmiee
BUPTYaJIbHOE aIpECHOE IPOCTPAHCTBO.

Jlabopamopnasa pavoma 3: Knaccudpukanus ®muana. Mecto GPU B kimaccuduxanmm
®nunHa. OTmuns mogenu SIMT ot knaccudeckor SIMD-apXUTEKTyphI.
Jlabopamopuaa padooma 4: llporpammuas monens CUDA. Bzaumopeiictsue CPU-

dopma 5u3 10
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>GPU->CPU. B3zaumopeiicteue CUDA wu C/C++. Pacmmpenue s3pika C/CH+t.
BceTpoennbie THIBI JTaHHBIX, JOMOJHUTENbHBIE s3bIKOBbIE KOHCTpYKIuu. CUDA-
O6ubIMoTeKa BpeMEHH UCIIOHEHN. ATOMapHbIE ONepaIiu.

Jlabopamopuaa padoma 5: llporpamMHas peanuzalus ajJlropuT™Ma MNapajIeIbLHOTO
CYMMHPOBaHUE 3JIEMEHTOB OJJTHOMEpHOro MaccuBa Ha GPU

Jlabopamopnasa paboma 6: Bpenenne B mabnonsl C++. dynkrop, ureparop. Mx
peanuzanusa Ha C++. ZIP-ureparop.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

BrimonHeHnne KypcoBbeIX paboT U KOHTPOJIBHBIX HE MPETyCMOTPEHO YYEOHBIM TIAHOM.

9. HEPEYEHbBb BOIIPOCOB K 3AYETY

Nunexe Ne | ®opmynupoBka Borpoca

KOMIIETEHIH

[1K-2 1 | OBomouust GPU. CoBpemeHHbll rpaduieckuii KOHBeWep.

[1K-7 2 | Apxutektypa rpadudeckoro yckopurens nVidia. leiinep.

leiinepHplii mpoueccop. YNOpaBieHHE NOTOKOM HHCTPYKLIHUN U

JaHHBbIX.

[MK-2, [IK-7 |3 | Buasl nmamstu GPU. KoncrantHas, rimobanbHas, TEKCTYpHas,

pasnenseMas mnamsaTh. PacnosiokeHue Ha rpauueckoM 4MIIE,

KCHIMPOBAHUEC, OTPAHUYCHUA JOCTYIIA.

[K-2,1IK-7 |4 | Ilporpammuas moxens CUDA. Pacmmpenne si3pika C/CH+t.

BCTpOGHHBIG TUIIBI  JaHHBLIX, JOIIOJIHUTCIBHBIC  SA3BIKOBBIC

KOHCTPYKIIHUHU.

[K-2,1IK-7 |5 | Ilporpammuas moxens CUDA. Pacmmpenue s3sika C/CH+t.

CUDA-Oubnmmoreka  BpeMEHH  HCIIOJHEHHWS.  ATOMapHbIE

OTIEpAIHH.

[IK-2,1IK-7 | 6 |Ilpeana3nayuenne u  cTpykrypa Oubnumorek  CUBLAS,

CUSPARSE, CURAND.

[MIK-2, [IK-7 |7 | bubmuoreka  Thrust.  Uneomorms.  [etamu  peanu3anuu

BBIUHCIUTENbHBIX alTOPUTMOB C UCHoOJb30BaHuEeM Thrust.

DyHKTOp, UTEPATOP, ZIP-UTEPATOP.

[MIK-2, [IK-2 | 8 | Onmmute cTpykTypy rpadudaeckoro nporeccopa G80.

IIK-2, TIK-7 |9 | KakoBel OCHOBHBIE BBLIYMCIMTEILHBIE BO3MOKHOCTH HHUTEBBIX

sep?

[1K-2, IIK-7 | 10 | Onumure CTpyKTYpy MOTOKOBOTO MYJIBTHIIPOLIECCOPA.
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[1K-2 11 | Kak momxHBI OBITH OPraHU30BaHBI BBIYUCIICHHUS B IIPOIIECCOPE
G80?
[1IK-2, IIK-7 | 12 | B uemM cOCTOSIT NPUHIMIIBI OPTaHU3alMU U (YHKIIMOHUPOBAHHS
MaccHBa B3aUMOJICHCTBYIOIMIUX HUTEH?
IK-2, TIK-7 | 13 | B cooTBeTcTBMM ¢ TEXHHKOW MacCHBa B3aWMOJCHCTBYIOLIUX
HUTEH pacmuUINTe OAMH W3 M3BECTHBIX BaM aJIrOpPUTMOB
YUCJICHHOTO UHTETPUPOBAHMUSL.
10. CAMOCTOSTEJIBHASI PABOTA OBYYAROIIINXCSA
dopma 00yueHust ouHas
Ha3Banue Bua camocTosiTeIbHOI padoThI O0bem dopma
Pa31esIoB U TEM (npopabomka yueonozo mamepuana, B Hacax KOHTPOJISA
pewienue 3aoay, pepepam, 00K1ao, (nposepka
KOHmMpOIbHAA padoma, n0020mMo6Ka K peuienusn
coaue 3auema, IK3ameHa u op.) 3adau,
pegepama u
op.)
Paszen 1 [IpopaboTka y4eOHOro Marepuana, | 18 TectupoBanue,
BBIIIOJTHEHUE 1abopaTOPHBIX pabor, HPOBEpKa
DBOJIOIHS MOJITOTOBKA K C/Ia4e 3aueTa 11abopaTopHBIX
pabot
rpau4ecKux
YCKOpUTEIIEeH
Paznen 2. IIpopaboTka y4eOHOro Mmarepuana, | 12 TectupoBanue,
[TporpammHuas BBIIIOJTHEHUE 1abopaTOPHBIX pabor, HPOBEpKa
mozens CUDA IMOArOTOBKA K CAa4ye 3aueTra 11abopaTopHBIX
pabot
Pa3znen 3. | IIpopaboTka y4eOHOro Mmarepuana, | 24 Tecruposanmue,
BrICOKOYpOBHEBBIE | BBIITOJTHEHUE 1ab0paTOPHBIX pabor, HPOBEPKa
TEXHOJIOTHUU IOJATOTOBKA K clIaue 3adeTra 11abopaToPHBIX
pa3paboTKu pabor
11. YYEBHO-METOANYECKOE n NH®OPMALIMOHHOE
OBECHEYEHUME JUCHUIIJIMHBI
a) Cniucok peKoMeH/1yeMoOi JINTepaTyphbl
OcHnognasa numepamypa:
1. Manssxo, A.A. llapannenbHoe TMpOrpaMMHUPOBAaHHWE HA OCHOBE TEXHOJIOTHM

OpenMP, MPI, CUDA : yuebHoe mocoOue Isd aKaIeMHYecKoro OakaiaBpuata /
A. A. MansBko. — 2-¢ u3j., uchp. u jgoi. — Mocksa : U3marensctBo FOpaiit, 2019. —

129 c. —

(Bricuiee
AJICKTPOHHBIN /l

oOpa3oBaHHE). —
OG6pa3oBarenpHas

URL: https://urait.ru/bcode/446247

2. babuues,

C. JI. PacnipeliefIcHHbIE CHUCTEMBI :

ISBN 978-5-534-11827-8.
maTdopma

Texkct
[caiiT].

Opaiit

yueObHOe mocobue s By30B /

C. JI. babuues, K. A. KoupkoB. — Mocksa : MU3garensctBo HOpaiit, 2019. — 507 ¢. —
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(Beiciiee o6pazoBanme). — ISBN 978-5-534-11380-8. — TekcTt : 2yieKTpOHHBIA //
OopasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/445188

3. Kocsaxor M.C. Beenenue B pacrnpezaenceHable Bbruncienus / Kocskop M.C.. —
Cankr-IlerepOypr : Yampepcuter UTMO, 2014. — 155 ¢. — ISBN 2227-8397. —
Tekct : aexkTpoHHBIN // DnekTpoHHO-0nOmoTeyHas cuctema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/65816.html

ononnumensuaa numepamypa:

1. Mumenko B.K. ApxutekTypa BBICOKONPOM3BOAUTEIBHBIX BBHIYUCIUTEIBHBIX CHCTEM :
yuebHoe mocobme / Mumenko B.K.. — HoBocubupck : HoBocubupckuii
rocyapcTBeHHbI TexHuueckuii ynusepcuteT, 2013. — 40 c. — ISBN 978-5-7782-
2365-3. — TekcT : aMeKTpOoHHBIN // DnekTpoHHO-0nbmoTeunas cuctema [IPR BOOKS
[caiiT]. — URL.: http://www.iprbookshop.ru/44898.html
2. bopeckoB A.B. [Ilapamnenbusie Bbruncienus Ha GPU. Apxwutektypa u
nporpammuasi moens CUDA : yue6HOe mocobue / A.B. bopeckos [u np.].. — Mocksa :
MocCKOBCKH# TOCYAapCTBEHHBIN yHUBepcuTeT nMeHn M.B. Jlomonocosa, 2015. — 336 c.
— ISBN 978-5-19-011058-6. — TekcT : 3JeKTPOHHBIN // DIEeKTpOHHO-OUOIHOTEUHas
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/54647.html
3. Cocuun B.B. Beenenue B napaiensabie Berunciieanst / Cocan B.B., banakmn
[1.B.. — Canxr-IlerepOypr : Yausepcurer UTMO, 2015. — 54 ¢. — ISBN 2227-8397.
— Texkcer : anekTpoHHbIN // DnexTpoHHO-0ubmunoTeyHas cucrema [IPR BOOKS : [caiiT].
— URL.: http://www.iprbookshop.ru/68646.htmi

Yueono-wemoouueckana numepamypa
1. ®unarkuna E. B. Meroandeckue ykazaHus Jisi CaMOCTOSATEIbHON pabOThI CTYIAEHTOB 110

mucuuruinHe «PacnipenenéHHple  BBIYUCICHHS» Ui OakalaBpuara IO HaNpaBJICHHIO
09.03.08 - «Ipuxnagnas uHpopmaruka» / E. B. ®umarkmna. - 2019. - 10 c. -
HeonyGnukoBaHHBIN pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/11060. - Pexum moctyma: 9bC Yal'V. -
Texcr : 27eKTPOHHBIN.

CoriacoBaHo: 7 )
Cnemumamuct Benymwmit HB YVal'Y  Bo6posa H.A. [ é Y /, / 2023
JIOIKHOCTD COTPYIHMKA Hay4YHOI OHOIHoTeKH PO toammcs/ nata

0) [IporpamMHoe o0ecrieueHue

1. MS Windows

2. MS Office

3. Visual Studio Code
4. Eclipse

5. Visual Studio

B) [IpodeccuonanbHbie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. J1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBbI:

1.1. Iudposoii obpazoBarenbHblii pecypc IPRsmart : snexTpoHHO-OMOIMOTEUHAs
cucrema : caiitr / OOO Kowmmnanus «A# ITu Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: muis 3apeructpup. monb3oBareneil. - Tekcr :
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3JIEKTPOHHBIMN.

1.2. O6pazoparensnas miathopma FOPAUT : oGpasoBaTenbHbIl pecypc, dIEKTPOHHAs
6ubmmoteka : caitt / OO0 DnekrponHoe n3garenbcrso «FOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyma: st 3aperucTpup. moab3oBareie. - TEeKCT : 3JIeKTPOHHBIH.

1.3. ba3a nannbpIx «2nekrTpoHHas oudimoreka Texanueckoro BY3a (ObC «KoHcynbTaHT
CTYJEHTa») : ANEKTPOHHO-OMbOMmoreuHas cucrema : caidt / OO0 «llomutexpecypc». — MockBa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pocryma: s
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya. DJIEKTPOHHAS MEIUIIMHCKas OMOIMoTeKa : 0a3a TaHHBIX : CaiT /
OOO «Beicmiasg miKojia OpraHu3allMd M YIOpPaBlIEHUs 3ApaBooxpaHeHHeM-KoMIuiekcHbIl
MEIUIUHCKUI KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNEH. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmas MeguuHcKas OUOIMOTEKa : AJIEKTPOHHO-OMOIMOTEYHAs] CUCTEMaA : CauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTyMa: JIJIsl 3apETUCTPUP. Mosib3oBareneil. — TeKCT : AIeKTpOHHBIM.

1.6. OBC Jlanb : snekTpoHHO-OMOMMOTEYHast cucteMa : calt / OO0 OBC «Jlamby. —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxxum gocTyma: ajsi 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. DBC Znanium.com : »3JIeKTpOHHO-OMOMMOTeUHass cuctema : caiir / OOO
«3nanuym». - Mocka, [2023]. - URL: http://znanium.com . — Pexum poctyma : s
3aperucTpHp. Moab30BaTeNei. - TEKCT : 2EKTPOHHBIH.

2. KoncyasTanTlliroc [DnexkTpoHHBIH pecypce]: cripaBodHas mpaBoBas cucrema. / OO0
«KoncynpranT [Timrocy - DnekTpoH. naH. - Mocksa : Koncynsrantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. eLIBRARY.RU: nayunast snexktpoHHas OubOnuoteka : cadt / OOO «Hayunas
Onekrponnas bubnnoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum nmoctyna :
IUTSL aBTOPU3. MONIb3oBaresneil. — TeKCT : ANeKTpOHHBIN

3.2. DnexrponHas Oudimoteka «M3marensckoro moma «I pedbennukoBy» (Grebinnikon) :
anekTpoHHass Oubimoreka / OOO W] «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOpH3. TOJIb30BaTEIICH.
— TexcT : 3MeKTPOHHBIH.

4. denepanbHasi rocyaapcrBeHHasi uHdopmanuoHHasi cucrema «HauuonanbHas
3JIEKTPOHHAsI OMOJIHOTEKA» : DJIEKTpOHHAs Oubaroreka : caidt / ®I'BY PI'B. — Mocksa, [2023].
— URL: https://H36.pd. — Pesxxum moctyna : 115 mostb3oBatTesieil HaydHor OuOiamoreku. — Tekcr :
JJIEKTPOHHBIN.

5. Poccmiickoe odpa3zoBanme : dbenepanbubiii moptan / yupeaurenb OIAY «DULTO».
— URL: http://www.edu.ru. — TekcT : 3JIeKTPOHHBIH.

6. DaexkTponnass OudamoreyHass cucrema Yal'yY : wmonynms «DneKTpoHHas
6ubnuoTexa» ABUC  Mera-I[IPO / OOO  «/[ata Dxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexwum moctyma : s mojib30BaTesieii HayqHOW OMOIHOTEKH.
— Tekcr : 27eKTPOHHBIH.

CornacoBaHo: b
Llcreg pginece. j gr7r
Jorbknocts cotpyannka YATuT
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI:

AynuTopuH A7 TPOBEACHUS JIEKIUH, CEMUHApOB W JaOOpaTOPHBIX 3aHATHUH, IS
MPOBEACHUS  TEKYIIEro KOHTPOJII M NPOMEXKYTOYHOM  aTrTecTallid, TPYNIOBBIX U
MHJMBUAYaAJIbHBIX KOHCYJIbTALU.

AynuTopun yKOMILJIEKTOBaHbl CHEIHAIM3UPOBAHHONW Me0enblo, yueOHOM TOCKOM.
AymuTtopun 7S MPOBEACHHUS JIEKUUH 000pyIOBaHBI MYJIbTHMEIUMHBIM OOOPYAOBAaHUEM IS
npenocraBieHuss uHGopmanuu Oonbiioil aymutopuu. IlomemieHuss 1Isi caMOCTOSITENBHOM
pabOThl OCHAILLEHBl KOMIIBIOTEPHOM TEXHUKOM € BO3MOXHOCTBIO IOAKIIOUYEHUS K CETH
«utepHer» M obecnedeHWeM JOCTyNa K 3JIEKTPOHHON HHGPOMaMOHHO-00pa30BaTeIbHON
cpene, JJIEKTPOHHO-OMONMMOTeyHON cucrteMe. llepeueHb 0OOpYZOBaHUS, HCIIOIB3YEMOTO B
yueOHOM TpoIliecce, YKa3bIBAeTCsl B COOTBETCTBUU CO CBEACHHUSIMH O MaT€PHAbHO-TEXHUYECKOM
00eCTIeYeHNN U OCHAIIEHHOCTH 00pa30BaTeIbHOTO MPOIIecca, pa3MeIeHHbIMI Ha O(QUITHAIEHOM
caiite Yal'V B paznene «Csenenusi 00 00pa3zoBaTeNbHON OpraHu3aium.

13. CHEIIMAJIBHBIE YCJI0OBUSA JUISL OBYYAIOHIUXCS C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS

Oo6yuenue no OIIOII BO olyuyaromuxcs ¢ OrpaHH4eHHBIMU BO3MOXHOCTSIMU 3/I0POBbS
OCYIIECTBIISICTCS C YYETOM OCOOEHHOCTEH ICUXO(PH3NIECKOTO Pa3BUTHS, WHAWBUIYAITbHBIX
BO3MOXKHOCTEH M COCTOSHUS 37J0pOBbs Takux oOydwaromuxcs. OOpazoBaHHe O00ydaroLIUXCs C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMU 370POBbSI MOXKET OBITH OpPraHM30BaHO KaK COBMECTHO C
JIPYTrUMH 00y4aroLMMHKCS, TaK U OTAENbHO. B ciiydae HeoOxoauMocTH, 00y4aronmmMcest U3 4nucia
JWII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0pOBbs (TI0 3asiBICHHIO OOYyYaromerocs) MOTyT
OpeUlaratbCsi OAHM M3 CIEAYIOIIMX BapHAHTOB BOCHPHUATHS HHPOPMALUU C YYETOM HX
VHAUBUAYAJIbHBIX ICUXO0(U3HUUECKUX OCOOEHHOCTEMN:
— JJIS JIML C HapyLIEHWsMM 3peHHs: B MedaTHOW (opMme yBeIMYEeHHBIM HIpUGTOM; B Gopme
AIIEKTPOHHOIO JIOKyMeHTa; B (opme ayauodaiina (mepeBoa Y4eOHBIX MaTepualioB B
aynuodopmar); B mMedyatHoW ¢opme Ha si3bike bpaiins; MHIUBHUIYyadbHbIE KOHCYJIbTAIUH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYaTbHBIC 3aaHNs M KOHCYJIbTAIIH.
— JUIA JIMI] C HapylIEeHUs MM CiIyXa: B IeyaTHOH ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTA;
BUJeOMaTepuaigbl € CyOTUTpaMHu; WHAMBHUIYalbHblE KOHCYJIbTAllMM C TPHUBJICYCHUEM
CYpZIOTIEPEBOUMKA; WHANBUIYAIbHBIC 3aJJaHUS U KOHCYJIbTAIINH.
— JUI JIML C HapylIEHUSIMH ONOPHO-JIBUraTENIbHOIO ammapara: B rnedatHoi ¢opme; B Gopme
AIIEKTPOHHOTO JIOKYMEHTa; B (hopMe ayanodaiisia; HHINBUIYaIbHBIE 3a1aHUST H KOHCYIIbTAIIH.

B ciryyae HE0O0X0IMMOCTH UCIIOJIb30BaHUS B yueOHOM npoiiecce
YaCTUYHO/MCKITIOUYUTENHFHO  JMCTAaHIIMOHHBIX 00pa30BAaTENbHBIX TEXHOJOTHUH, OpTaHU3aIlHsI
pabotsl IIIIC ¢ obywaromumucs ¢ OB3 u uHBanuaamMu npeaycMaTpUBAETCS B AJIEKTPOHHOU
UH(POPMAIIMOHHO-00pa30BaTENBHON Cpeie ¢ YYeTOM UX HHIUBHIYATbHBIX TCHXO(QU3HYECKHX
0COOEHHOCTEH.

PazpaboTunk JIOTICHT ®dunarkuna E.B.

MOJITUCH JIOJDKHOCTh DdUO
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