MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.04.01 UndopmMaTHKa U BHIMHCINTEIbHAS TEXHUKA
HaumeHnoBaHue 06pa3zoBaTejibHON NporpaMMsbl. BeruncanTelbHbIe MAIIMHBI, KOMILIEKChI, CHCTEMbI H CETH
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI
IMPOT'PAMMHOE OBECIIEYEHME BBICOKOITIPOU3BOANTEJBHbBIX
BBIYUCJ/IMTEJBbHBIX CUCTEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

2 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

2 cemecTp - 32 yaca;

Kouncynabranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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CseneHva o snagensuye L3N M3K

Bnageneyu dunaToB A.B.
[IpenomaBaTelib NaerTbnratop RA8Tdeb40-FilatovAV-93eealls A.B. ®umnaroB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[I/ITeJIb CseneHva o snagensuye L3N M3K
Bnageneyu Fonbuos A.T.
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MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3aBeHyIOH_II/II‘/JI B],[r[yc](a}omeﬁ CseneHva o snagensuye L3N M3K
Bnageneyu BuwHskos C.B.
KadeIphl Naermbmraop  R35D26072-Vishniakovov-02810d3 C.B. Buinagakos
(OJDKHOCTD, YUeHas CTEIICHb, YUSHOE 3BaHUE) (mozrucs) (pacuupoBKa IOIINCH)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI

Ieab ocBoeHHsI AUCHUIUIMHBI. 3aKJIHOYACTCS B MPUOOPETCHWU 3HAHWN W HABBIKOB B 00JIACTH
paspaboTku 3(hHEKTHBHOTO MPOTPAMMHOTO OOECIICUCHHS JJIsI CUCTEM, PACCYMTAHHBIX HA MOBBIIICHHYIO
HPOU3BOJAUTEIBHOCTh BBIYMCICHHNA. K MOCIEIHUM OTHOCATCS KakK CaMH BBICOKOIPOU3BOAUTEIbHbIC
BBIYUCIIUTEIILHBIC CHUCTEMbI, TaK W CHUCTEMbI C OOBIYHOW TNPOU3BOIAMTEIBHOCTBIO, HO CHAOKECHHbBIC
JIOTIOJTHUTEIbHBIM 000py0BaHHeM (YCKOPHTEISAMHU) Uil YCKOPEHHUS BBIMOJHEHUS 0CO00 TPYHIOEMKHUX
(parMeHTOB MPHUKJIAAHBIX IPOTPAMM

3amauu THCHHILITHHbI

- IpUOOpeCTH 3HAHMS U HABBIKK B 00J1aCTH Pa3pabOTKH MPOrpaMMHOT0 00eCIIeYeHUS [JIsi CHCTEM,
pacCUMTAaHHBIX HA MOBBIILIEHHYIO IPOU3BOAUTEIBHOCTD BEIUMCIICHUI;

- y3HaTh, KaKK€ anmapaTHble U IPOrpaMMHbBIE CPEJICTBA /JIs1 YCKOPEHUS BBIYMCIICHUHN CYIIECTBYIOT
Ha CEeroAHALIHUN JIeHb U MOTYT IOSIBUTHCA B OynyILEeM;

- HAYYHUTHCS CO3/1aBaTh 3()(HEKTUBHBIC BEIYMCIUTENbHBIC IPUKIATHBIC TIPOTPAMMBI JIJIS
COBPEMEHHBIX allapaTHbIX YCKOPUTEIEH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
OCYIIECTBIISATH TEXHUYECKOE
PYKOBOJICTBO IIPOCKTHO-
U3BICKATEIbCKIMHI
pabotamu npu
POSKTUPOBAHUU
UH(POPMALIMOHHBIX
BBIUHCITHTEILHBIX
KOMILIEKCOB, CUCTEM H
cerei

N 1-2nk-1 [Ipennaraer u
000CHOBBIBAET NEPCIIEKTUBHBIE
TEXHUUYECKHE PEIICHHS B
00JacTl MPOEKTUPOBAHMUS
BBIYHCITATEILHBIX
KOMIIJICKCOB, CHCTEM H CETCH

3HaTh.

- TCXHOJIOTUIO ITPOIrpaMMHUPOBAaHUS
OpenCL,

- TexHousoruto nporpammupoBanuss CUDA.

YMETb:
- OCYILIECTBIIATH Pa3pabOTKy
IIPOTPaMMHBIX CPEACTB AJIsl yCKOpUTenei
BBIYMCIICHUM.

I1K-2 Cniocoben
OCYIIECTBIISATh
IPOEKTUPOBAHUE
BBIYUCIIUTCIIBHBIX
KOMIUTIEKCOB U CHCTEM,
BKJIFOYAs pa3paboTKy
arnmapaTHoro,
IIPOrPaMMHOI0
o0ecreyeHns, CHCTEMHYIO
HWHTErpannro, BBOO B

NJI-1nk-2 JlemoncTpupyer
3HAaHHE IPUHIIUIIOB
npoekTupoBanus OBM,
MHUKPOIIPOILIECCOPHBIX CUCTEM
Y BBIUUCIIUTEIBHBIX CHCTEM

3HATh:
- ycrpoiictBo GPU yckopureneit
BeIUMCiIcHHH ¢ TexHoyoruer CUDA;

- METO/IbI PeIIeHUs MPAKTUYECKUX 3aa4
Ha napaienbHbix cucreMax u GPU;

- cr1ocoObl B3aMMO/IEHCTBHSI ITPOLIECCOB.

YMETh:
- aJalTUPOBATh MPOTPaMMBbI 10T
reTepOreHHYIO Cpeny.

JKCIUTyaTalHio
ITIK-2 Criocoben U-3nk-2 OcymmecTBser 3HATh:

OCYIIECTBIIATh pa3paboTKy anmapaTHbIX U - METOJIbl PEUICHUS YHCIEHHBIX
MPOEKTUPOBAHUE MPOTPAMMHBIX CPEJICTB MaTeMaTUYECKUX 3a/1a4 Ha MMapalyIeIbHbIX
BBIYHCJIMTEIbHBIX pa3IMYHOrO HA3HAYEHUS B cucremax u GPU.

KOMIIJIEKCOB U CUCTEM,
BKJTI0Yas pa3paboTKy
anmapaTHoro,
IPOTPaMMHOTO
o0ecnevyeHus, CUCTEMHYIO

COOTBETCTBHH C TCXHHYCCKHUM
3aJaHNECM

YMETB:
- CO3/1aBaTh CUCTEMBI

B3aUMO/ICHCTBYIOIINX IPOIIECCOB.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

UHTETPAIUIo, BBOJ B
IKCILTYaTaIUIO

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
BrruucnurenbHble MalIMHBI, KOMIUIEKCHI, cucTeMbl U cetu (nanee — OIIOII), HanpaBneHus nmoAroToBKU
09.04.01 MudopmaTuka ¥ BBIYUCIHMTENIbHAS TEXHHKA, YPOBEHb O0Opa3OBaHMS: BBICIIEE OOpa3oBaHUE -
MarucTparypa.

Tpe6OBaHI/I5[ K BXOJHBIM 3HAaHUAM U YMCHHAM:

- 3HATb MpOrpaMMHupOBaHNEC NapaJlJICTIbHbIX B3aI/IMOI[€I\/JICTBy10HII/IX MMponecCCOB B paMKax AUCHUILINH
MarucTparypsl BrruuciauTenbHbl CUCTEMBI U MyJ'IBTI/ISaI[a‘lHBIC OIICPAIOHHBIC CUCTCMbI

- YMCTb pa3pa6aTI)IBaTI) " OTJIAKHUBATD MMPOTpaMMbI € TapaJlJICIbHBIMA B3aHMOﬂ€ﬁCTBYIOMHMH
ImpouncccaMu

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baenenue. Buast 4 2 2 - - - - - - - 2 - Camocmoamenvroe uzyuenue
MIPOrPaMMHOTO meopemuueckozo mamepuana: 3ydcnue
oOecreyeHus JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
BBIYHCIIUTEIILHBIX "BBenenue. Bunpl mporpaMMHOro obecnedeHus
CHUCTEM BBIYMCITUTENBHBIX CUCTEM"
11 Bsenenue. Buapl 4 2 - - - - - - - 2 - H3yuenue mamepuanos 1umepamypHslx
MIPOrPaMMHOTO UCHOYHUKOB:
obecrieueHHs [2], JIP Nel
BBIYUCITUTEIBHBIX [2], JIP Nel
CHCTEM
2 TexHoMOTHSA 40 6 12 - - - - - - 22 - Iloozomoeka K 1adopamopnoi padome:
MIPOTPaMMHPOBAHUS MTOJITOTOBKA K BBIITOJIHCHHIO JTA00PATOPHBIX
rpaduIecKux pabot Nel-4
yckopurenei Nvidia CamocmosmenbHoe usyuenue
CUDA meopemuyueckozo mamepuana: Vzyuenue
2.1 TexHonorus 40 6 12 - - - - - - 22 - JIOTIOJTHUTEIFHOTO MaTepuaa 1o pasaeny
IIPOTPaMMHPOBAHUS "TeXHOJIOTHsA MPOTrPaMMHUPOBAHUS
rpaduueckux rpaduueckux yckopureneir Nvidia CUDA"
yckopureneit Nvidia H3yuenue mamepuanog 1umepamypHslx
CUDA UCHOYHUKOB:
[2], JIP NeNe 2-3
[2], JIP NeNe 2-3
3. -
[5], I'naBa 2
3 BrruncnurensHbie 34 4 12 - - - - - - 18 - Iloozomoeka Kk 1adbopamopnoi pabome:
anroputmsl Ha GPU MOJITOTOBKA K BBIIIOJIHCHHIO JTa00PATOPHBIX
3.1 BrruucnurenbHble 34 4 12 - - - - - - 18 - pabot NeNo5,7

anroputmel Ha GPU

CamocmosamenbHoe uszyuenue




meopemuueckozo mamepuana: VI3ydcHue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
"[TapautenbsHOE IPOTPaMMHUPOBAHKE
BBIYUCIUTEIHHBIX alTOPATMOB"
Hzyuenue mamepuanos iumepamypHslx
UCHMOYUHUKOB:

[1], TmaBa 6
[2], JIP Ne4
[4], T'maBa 2
4 TexHonorus 22 2 8 - - 12 - Iloozomogka Kk nabopamopnoit pabome:
POrpaMMHUPOBaHUS MOJIrOTOBKA K BBITIOJIHEHUIO 1a00PaTOPHBIX
OpenCL padoT Ne6
4.1 TexHomnorus 22 2 8 - - 12 - CamocmoamensHoe usyuenue
MPOrpaMMHUPOBaHUS meopemuueckozo mamepuana: N3ydenne
OpenCL JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
"Texnonorus nporpammupoBanust OpenCL"
5 YnpasieHue 3a1a4aMu 8 2 - - - 6 - CamocmoamensHoe usyuenue
B pacnpeneaéHHbIX meopemuyueckozo mamepuana: Vzyaenne
cucTeMax JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
5.1 | VYmpasnernue 3apadaMu 8 2 - - - 6 - "YnpasneHne 3ajadyaMu B pactpeeNéHHBIX
B pacnpeaenéHHbIX cucremax"
crcTeMax
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 32 - 05 60 335
Hroro 3a cemecTp 144.0 16 32 - 2 - 0.5 935

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBu1yanbHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynmnoBsie KOHCYIbTAIUM 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — unas konraktHas padora; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. Buovi npoepammno2o obecneyenus 8bl4uCIumenbHblx cucmem

1.1. Brenenue. Buasl nporpaMMHOro o0ecrieyeH s BBIYUCIUTENbHBIX CUCTEM

PaccmaTpuBaroTcsi BHMJBI CUCTEMHOIO M IPHUKJIAJHOTO IPOrPaMMHOIO  00ECIIEUEHUS
BBIUUCIIUTENbHBIX cucTeM. [Ipon3BoauTCs MX cpaBHUTENbHBIN aHanu3. OcymiecTisercs 0030p U
CPaBHMUTEJIBHBIM aHAIN3 CPEACTB pa3pabOTKU IPOrPaMMHOr0 00eCTIeUeHUs.

2. Texnonozus npocpammuposarus 2paduyeckux yekopumeneu Nvidia CUDA

2.1. Texnomnorus nporpamMmmupoBanus rpadguueckux yckopureneit Nvidia CUDA

N3yuenue ammapatHoro odecnedeHus rpaduueckux yckopurened Nvidia moaaep:KuBaroniux
texHonoruto CUDA. H3ydenue ocHoB TexHosoruu mnporpammupoBanuss CUDA. Paspabotka
MPUKJIaJAHBIX IporpamMm ¢ ucnoiab3zoBanuem CUDA.

3. Botuucnumenvuvie arzopummol Ha GPU

3.1. Beruucnurensubie anroputMsl Ha GPU
PaccmatpuBaroTcss TOAXOABI K CO3MaHWIO J(PPEKTUBHBIX MNapaUICITBHBIX PUKIATHBIX
nporpamm ¢ ucnosibzoBanueM texHojgorun CUDA it perieHust npukiaagHbIX 3a1a4.

4. Texnonozus npocpammuposarus OpenCL

4.1. Texnonorus nporpammupoBanus OpenCL
KpaTtkoe 3HakoMcTBO ¢ TexHosorued mporpammupoBanuss OpenCL Ha nekiuun u Oonee
JETAIbHOE CAaMOCTOSATENbHOE e€ U3yueHHeE.

5. ¥Ynpasnenue 3a0a4amu 8 pacnpeéefzéHHblx cucmemax

5.1. YopaBneHue 3ajauaMy B paclpeeIéHHbIX CHCTEMAaX

VrpaBneHue 3agadyaMu B paclpelesi€HHBIX CHCTEMax BKJIIOYaeT B ce0s Kak CHCTEMHOE
ylpaBlieHUe, Tak ynpaBieHue 3anadamu. CTpyKTypHas M reorpaduueckas pacrpenenéHHOCTh
CUCTEM HAaKJIaJpIBaeT 0cOOble TpeOOBaHMS Kak K CaMUM 3aJadyaM U IporpaMMma peaju3yrolluM HUX
pellleHne, TaKk U K YIPaBJICHHIO UMHU. M3ydyeHHIO BOIPOCOB YIPABJIEHHS W TNOCBALIEH JAHHBIN
paszzen.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. B3aumopeiicTBrE TPOIIECCOB MOCPEACTBOM OOIIEH pa3aesisieMOi MaMsITH;
2. Co3ziaHue NporpaMMHOI0 KOMILIEKCA M UCIIOJIb30BAHUE MEXAHU3Ma COKETOB IS
B3aWMO/ICHCTBHUS IPOLIECCOB;
3. IlporpammupoBanue rpapudeckux mporeccopos cpenctsamu NVIDIA CUDA. Beenenue
B ncnonb3oBanne GPU B kauecTBe comporeccopa il yCKOPEHUS BBIYUCICHU;
4. ITporpammupoBanue rpadpudeckux npoueccopon cpeacrsamu NVIDIA CUDA.
Pa3menienue naHHbIX B I7100anbHON, pa3iesieMol U KOHCTAHTHOM MaMsTH;
5. Ilpumenenue rpaduyeckux MpoLeccopoB IS pelIeHus 3a1a4 00paboTKH U300pakeHuH;
6. Pa3zpaboTka nmpuioxxeHuit 115 Tpa@uuecKuX YCKOPUTENIEH ¢ UCTIOIB30BAaHIEM TEXHOJIOTHU
OpenCL,;



7. Pa3zpaboTka napasienbHbIX IPOrpaMM Ui PELICHUs JTUHEHHBIX YpaBHEHUH.

3.5 Koncyabranumn

10.

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHue warepualioB Mo Keiicam pasaena "BBemenwe. Buasl mporpamMmMHOTO
o0ecrnedeHrs BBIYUCIUTENbHBIX CUCTEM"

OOcyxneHne warepualioB Mo Keiicam pasaena "BBemenwe. Buasl mporpamMmMHOTO
o0ecrnedeHurs BBIYUCIUTENbHBIX CUCTEM"

OOcyxzaeHue MaTepualioB 1O Kelicam paszena "TexHomorus mporpaMMHUpPOBAHUS
rpadudeckux yckopuresneit Nvidia CUDA"

OO6cyxzaeHue MaTepualioB 1O Kelicam paszena "TexHomorus mporpaMMHUPOBAHUS
rpadudeckux yckopurenei Nvidia CUDA"

OOcyxnenue wmaTepuasioB Mo Kedcam paznena "l[lapainenbHoe mMNporpaMMUpPOBaHUE
BBIYMCIIUTENbHBIX AJITOPUTMOB"

OO6cyxxnenue MaTepuayioB Mo Kedcam pazaena "l[lapaiiensHoe NpOrpaMMHpPOBAHUE
BBIYMCIIUTENbHBIX AJITOPUTMOB"

OOcyxneHne MarepuajloB 10 KeiicaMm pasnena "TexHOJorus MporpaMMHUPOBAHUS
OpenCL"

OOcyxneHne MarepuajlioB 10 Keiicam paszgena "TexHOJorus MporpaMMHUPOBAHUS
OpenCL"

OO6cyxneHre MaTepuasoB 1o KeiicaMm pazzena "YpapieHue 3a1auaMu B pacipeieIEHHbBIX
cucremax"

OO6cyxaeHre MaTepuasoB 1o Keiicam pazzena "YipaBieHue 3aauaMu B pacipeieIEHHbBIX
cucremax"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena

O11eHOYHOE CPEICTBO

e — Konapt JTUCIUIUTUHBEI (B (T 1 HAUMEHOBAHUE)
WHJIUKAaTOPOB cooTBeTcTBUU C 11.3.1)
(B COOTBETCTBUMU € paszieoM 1) 1]2]3]4]5
3HaTth:
TexHoJoruto nporpammuposanus OpenCL V-2 + TectupoBanne/MToroas mpoBepka mo
TEOpUU
TexHojoruto nporpammupoBanus CUDA JlaGoparopHas pabora/3ammura
naboparopHbix paboT NeNe3-4
N/I-2mx-1 +
TectupoBanue/Toropas nmpoBepka 1o
TEOpUU
yctporictBo GPU yckopuTeneit BbIYUCIECHUN C N1 + JlaboparopHast pabota/3ammura
texHosnorueit CUDA A-Lme naboparopHbix paboT NoNe3-4
CIoCOOBI B3aUMOJICHCTBHUS MPOIIECCOB V-1 + JlaboparopHas padota/3ammura
] nabopaTtopHbIX paboT NoNel-2
METO/IbI PEIICHUs MPAKTUYECKHX 3aJ1au Ha MapajlieTbHBIX JlaboparopHas pabota/3ammura
cuctemax u GPU — . naboparopHbIX padboT NoNe5-6
Atz TectupoBanue/MToroas npoBepka mno
TEOPHH
METO/IbI PEIICHUS YUCIEHHBIX MAaTeMaTUYECKUX 3a/1a4 Ha JlaboparopHas pabota/3ammura
napajuienbHbIx cucremax 1 GPU —_ . N naboparopHoil paboTel Ne7
sz TectupoBanue/MToroas mpoBepka mno
TEOPHH
YMersb:
OCYIIECTBJIATH Pa3pabOTKy MPOTrpaMMHBIX CPEACTB IS V-2 + JlabopaTopHas pabota/3amnura
YCKOpPUTEJIEH BBIYMCICHUI ] naboparopHbIX paboT NeNe3-4
a/1alITHPOBATh MIPOTPAMMBI MOJ] TE€TEPOT€HHYIO CPEy V-1 + JlaGoparopHas pabota/3ammura
nabopaTtopHbIX paboT NeNe5-6
CO3/1aBaTh CHCTEMBI B3aMOJICUCTBYIOIIHNX MPOIIECCOB V/T-3ic2 + JlabGopaTopHas pabora/3amnura
naboparopHbix paboT NoNel-2




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit pabotel Ne7 (Jlaboparopuas paboTa)
2. 3amuTa 1aboparopHsix padboT NeNel-2 (JlabopaTopHas pabora)
3. 3amura nmabopatopusix padot NeNe3-4 (JlaboparopHas pabota)
4. 3amuta mabopatopHbix padbot NeNe5-6 (JlabopaTopnas paborta)

Popma peanuzamu: KommerorepHoe 3aganue
1. Utoroas npoBepka 1o Teopuu (TecTupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp No2)

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kinactepbl Ha MHOTOS,IEPHBIX ITpolieccopax : yueOHoe mocoOue 1o kypcam "BerunciaurenbHble
cuctembl" U "BbICOKONIPON3BOUTENBHBIE BHIYMCIUTEIBHBIE CHUCTEMBI" TI0 HAIIPABIICHUIO
"Undopmaruka u BeruncnurensHas Texuuka" / U. W. Jlageirun, A. B. Jlorunos, A. B. @unaros, C.
I'. SIubkoB, Mock. auepr. -1 (MOU TY) . — M. : U3natensckuit tom MOU, 2008 . — 112 c. -
ISBN 978-5-383-00142-4 ;

2. ®unaros, A. B. Pa3paboTka npuiioxeHui 1Ji BICOKOIIPOU3BOIUTEIbHBIX BHIYUCIUTENbHBIX
cHCTeM : 1abOpaTOPHBII MPAKTUKYM IO KypCy''TIporpaMMHoe oOecredeHne
BBICOKOITPOU3BOIUTENIbHBIX BHIYUCIUTENBHBIX cUcTeM" 0 HanpasieHuto "MHdopmaruka u
BbIUKCIUTENbHAs TexHuKa" / A. B. ®unaros, /[. A. Opnos, Ham. uccnen. yu-t "MOU" . — M. : U3zn-
Bo MDOU, 2017 . —48 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9190;

3. IMapannensusle Berunciaenus Ha GPU. Apxurektypa u nporpamMuas mogens CUDA : yuebHoe
nocob6ue 1t By3oB o HarnpasieHusm 010400 "Ilpuxnannas matematruka u nuHdopmaruka',
010300 "dynnamenranbHas nHpopMmaTuka U HHGopmaronHsle TexHoiorun" / A. B. bopeckos, [u
1p.], Mock. roc. yH-T uM. M.B. JlomonocoBa (MI'Y) . — M. : U3n-Bo Mock. yH-Ta, 2012 . — 336 ¢. —
(CynepkomnbroTepHoe oopazoBanue) . - ISBN 978-5-211-06340-2 ;

4. BoeBoauH, B. B. [1apaniensHble BorunciaeHus : YuebHoe nocodue i By30B IO HAIIPABIICHUIO
510200 - ITpuknagnast maTematuka 1 uaHdopmatuka / B. B. BoeBonun, Bi. B. BoeBoaun . — CII6. :
BXB-IlerepOypr, 2004 . — 608 c. - ISBN 5-941571-60-7 .;
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5. Toymannen b.- "IIporpammupoBanue GPU npu nomouu Python u CUDA", U3natenscTBo:
"IIMK IIpecc", Mockaa, 2020 - (252 c.)
https://e.lanbook.com/book/179469.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(pUCHBIX MPOTpamMM;

. Windows / Oniepaniionnas cucrema cemeiictsa Linux;

. Maiinn Buneokondepenuuu;

. Visual Studio;

MPI,

. CUDA;

. OC Linux.

0N U AW~

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za mannbix Scopus - http://www.scopus.com

8. HanmoHanbHas 3JIeKTPOHHAs 0ndamoTeKa - https://rusneb.ru/

9. 9BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

10. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

12. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA H COUAIBHOM 3auThI PD -
https://rosmintrud.ru/opendata

13. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA H
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

15. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
16. DuexTpoHHast oTkpbITast 6a3a naHHbIX "'Polpred.com O630p CMH" -
https://www.polpred.com

17. HaumoHaIbHBII NOPTAJ OHJIAITH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru

18. Opunmanbubiii caiit @e1epaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTupoBaHMIO U
MmeTpoJiornu - http://protect.gost.ru/

19. OrkpbITasi ynuBepcuterckas nnpopmanuonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

20. O¢ununanbublii caiiT MUHHCTEPCTBA HAYKHU U BhIciiero oopasosanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

21. Opunmnanbuelii caiiT @eepaabHOIl CIyKObI 10 HA30pY B cepe 00pa30BaHUs M HAYKH -

https://obrnadzor
22. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemennst | Homep aynutopumn, | Ocnamenne
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HAaNMCHOBAaHHC

VY4eOHble ayTUTOPUH IS

K-120, MamuHHBIH

cepBep, KOHIUITUOHED

MPOBEICHUS JIEKITMOHHBIX 3a1 MBI
3aHSATUN U TEKYILETO I'-306, YuyeOnas rnapTa co CKamMbel, CTOJI IIPerno1aBarelis,
KOHTPOJIS aAyIUTOPUS CTYJI, TOCKa MeJIOBast
VYyeOHbIC ayIUTOPUU IJIS E-522/3, CTOJI TIPETNO1aBaTeIsl, CTOJ
pOBeICHUS TaO0PaTOPHBIX KomnbrorepHsii KOMITBIOTEPHBIN, CTYJI, JOCKA MapKepHas,
3aHATHI kiacc Nel KOMIIBIOTEP NEPCOHATBHBIIN
E-522/4, CTOJI TIPEIO/IaBaTesl, CTOJ
KomnbrorepHsbrit KOMIIBIOTEPHBIH, CTYJ, MYyJIbTUMEAUNHBIN
kjacc Ne2 MPOEKTOP, FKPaH, J0CKa MapKepHasl,

KOMIIBIOTCP HepCOHaHBHBIfI

K-120, MamuHHBIH
3a1 MBI

cepBep, KOHIUITUOHED

VY4eOHble ayaAUuTOpUU JUIs
IPOBECHUS IIPOMEKYTOYHOM

E-505, YyeOnas
aynutopus Kad.

napTa, CTOJ IpenoiaBaTes, CTy,
MYJIbTUMEAUMHBIN POEKTOP, KPaH, J0CKa

aTTecTaluu "BMCC" MapKepHasi, KOMIIBIOTEP NEPCOHAIbHBIN
2K-120, MamuHHbIH cepBep, KOHAUIMOHEP
3as MBI
ITomewmenus s E-522/3, CTOJI IIPETO1aBaTeIsl, CTOJ
CaMOCTOSITENIbHOM paObOThI KomnbrorepHsii KOMITBIOTEPHBIN, CTYJI, JOCKA MapKepHas,
kiacc Nel KOMIIBIOTEP MEPCOHAIBHBIMN
E-522/4, CTOJI TIPEIOIaBaTeNs, CTOJ
KomnerorepHslit KOMITBIOTEPHBIN, CTYII, MyJIbTUMEAUMHBIN
kjacc Ne2 IPOEKTOp, IKPaH, JOCKa MapKepHas,
KOMIBIOTEP NMEePCOHATbHBIN
E-522/6, CTOJI ITPEII0IaBaTesl, CTOJ
KomnerorepHslit KOMIIBIOTEPHBIH, CTYJI, JOCKA MapKepHasl,
kyacc Ne3 KOMIIBIOTEP NMEPCOHATIbHBIN
E-522/9, CTOJI TTPEIOIaBaTeNsl, CTOJ
KomnerorepHslit KOMIIBIOTEPHBIN, CTYJI, MyJIbTUMEAUINHBIN
kyacc Ne4 MIPOEKTOP, FKpaH, 10CKa MapKepHas,

KOMIIBIOTEP HepCOHaHBHLIﬁ

ITomemenns s

E-402, Kabunet

KOHCYJTbTUPOBAHUS COTPYJIHUKOB
"BMCC"
E-504a, Kabuner
COTPYTHUKOB
[TomemieHus s XpaHeHUS E-403, Cxnan CTOJ 7Sl pabOThI C JOKYMEHTaMHU, mIKad,

000pyI0BaHUS U Y4€OHOTO
WHBEHTapS

mkad 11 JOKyMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HporpaMMHoe obOecreueHue BBICOKOITPOU3BOAUTCIIbHBIX BBIYUCIINTCIBHBIX CUCTEM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

3amura madopaTopHbix padot NeNel-2 (JIaGoparopHas paboTa)
3ammra naboparopHbix padbot NeNe3-4 (JIaboparopHnas paboTa)
3amura mabopaTopHbIX padot NeNe5-6 (JIaGoparopHas paboTa)

3amura naboparopHoii paboTsl Ne7 (JlaGopaTtopHas pabora)

Htorosas nposepka 1o Teopuu (TectupoBaHue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 12 15 15
KM:
1 Beenenue. Bunpl nporpamMmmuoro obecnedeHus
BBIUMCIIUTENIbHBIX CUCTEM
11 Beenenue. Bunpl nporpamMmmHoro obecrnedeHus +
BBIUMCIIUTENIbHBIX CUCTEM
2 TexHo0rHs MPOrpaMMHUpPOBaHUs TpapuuecKux
yckoputenerd Nvidia CUDA
TexHo0rHs MPOrpaMMHUpPOBaHUS TpapuuecKux
2.1 . .. + + +
yckoputenei Nvidia CUDA
3 BeruncnaurensHelie anroputMsl Ha GPU
3.1 Beruncnaurensnelie anroputMsl Ha GPU + + +
4 Texnonorus nporpammuposanust OpenCL
4.1 Texnonorust nporpammupoBanust OpenCL + +
5 VYrpaieHue 3ajjauaMu B pacrpeieaEéHHbIX
cUCTEMAxX
51 VYrpaienue 3ajjauaMu B pacrpeieaEéHHbIX N +
cUCTEMAxX
Bec KM, %: | 20 20 20 15 25
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