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1. llesu u 3212494 AU CIUILIHHBI

Lenbio AUCUUIUINHBI SBISIETCS. POPMHUPOBAHKE Y CTYACHTOB 0Aa30BbIX 3HAHU, YMEHUN U
HABBIKOB pa3pa0OTKU NapaJIeIbHbIX TPOrPAMM JJIsi COBPEMEHHBIX
BBICOKOITPOU3BOJIUTEIBHBIX BBIYMCIUTEIbHBIX aPXUTEKTYP (MHOIOSI€PHBIE MTPOLIECCOPHI,
rpaduuecKkre mpoLeccopbl, BHIMUCIUTENbHbBIE KJIACTEPhl) C MPUMEHEHHEM COBPEMEHHBIX
napajgurm u tHCTpyMeHToB nporpammupoBanus (OpenMP, MPI, CUDA) B obnactu
MaIIMHHOTO U TITyOOKOro 00y4eHHs.

Kparkoe cogepkaHue TUCHMIIIMHBI

[Tonsarue napauienbHbIX BeIYUcIeHUN. HeoOXoquMocTh napajuiebHbIX BEIYUCICHUHN B
UCKYCCTBEHHOM MHTeJIJIEKTE. [[prMephl BBIUUCIUTENBHO EMKUX 3a4a4 U3 Pa3IndHbIX
IpEeIMETHBIX 00J1acTel, MILTIOCTPUPYIOIIMX HHTErPALIUIO TapalIeIbHbIX
BBICOKOITPOU3BOJIUTEIBHBIX BEIYMCIEHUN U UCKYCCTBEHHOIO MHTEIUIEKTa. Buibl
napajienbHoi 00padoTku AaHHBIX. O030p NMapaieIbHbIX BHIYUCIUTEIbHBIX CUCTEM.
OrneHka Mpou3BOAUTENLHOCTH MHOTOIIPOLIECCOPHBIX cucTeM. Kiaccudukammu
napaJiieIbHbIX BEIYMCIUTEIbHBIX CUCTEM: Kilaccudukaius OnuHHa, Kiaccuukaims
MIMD-cucreM. Moaenu nporpaMMHUpPOBaHUs I pa3InyHbIX apxuTekTyp. [loHsTue
napayenpHoro anroputMa. L{ukn paspabotku napanienbHoro aaroputma. [Ipumepst
napayieTbHbIX anropuTMoB. OrieHka 3Q(PEKTUBHOCTH apaILIEIFHOTO alTOPUTMA
(ycxopenwue, 3¢ (eKTUBHOCTh, CTOMMOCTD). 3akoHbl Amaana u ['yctaBcona—bapcuca.
@DakTophbl, MPEMATCTBYIOLIME MACIITAOMPOBAHUIO aTOPUTMOB. Moienb
IporpaMMHUpOBaHus B 001ieil namsatu. Monens napamienusma fork-join. Crangapt
OpenMP. [Ipunuune! ucnonb3oBanusa. OCHOBHbIE TUPEKTUBBI U (pyHKUIKUUA. Mozenb
nepeaaur cooOIIeHUH B cUCTeMax ¢ pacrpeseneHHoi namareio. Monenu SPMD u MPMD
3anmycka napasuienbHbix nporpamM. Ctangapt MPI. [IpuHIuIb HCTIONB30BaHMUS.
OcHoBHbIe QyHKIIMU. BBeeHue B mporpaMMupoBaHne Ha rpauuecKux mporeccopax.
ApXHUTEKTypa U YCTpOMCTBO rpaduueckux npoueccopoB. OcHoBuble pazianuns CPU u
GPU. IIporpammuo-anmaparHas apxutekrypa CUDA. Ocobennoctu Boinmonuenus GPU
nporpamm. AcuaxponHoctb B CUDA. O6paboTtka ommbok. Mepapxus namsatu CUDA.
Atomapusie onepannu B CUDA. Pa36op napanienpHON peanu3anud MaTpUIHOTO
YMHOXEHUS KaK KJITIOU€BOW OTiepannu B 00yueHUU U nHPEpeHCe HEHPOHHBIX CETEH.
CUDA notoku u coositusi. McnionszoBanre CUDA mOTOKOB 7151 peanu3aiuu
ACUHXPOHHBIX onepaunii. UHTerpupoBaHHble cpefbl pa3padoTku ¢ noaaepxkoid CUDA,
MHCTPYMEHTHI 1151 0THaAKu U npodunuposanus. Ontumuzauus GPU nporpamm.
OpeitmBopku ¢ nogaepxkkoii CUDA (PyTorch, TensorFlow). bubnuorexu niis yckopeHust
oOyueHus U nHpepeHnca Mozenel MalMHHOTro U yookoro ooyuenust (cuBLAS, cuSolver,
cuFFT, cuDNN, TensorRT, PyCUDA u np.). [IporpammupoBanue CUCTEM C HECKOJIbKUMU
rpaduueckuMu rnpoieccopaMu. Pacnipenenennoe oO0yueHue Mojenei MalimHHOTO U
rryookoro obyudenus (Distributed Deep Learning, DDL). CuaxpoHHOE ¥ aCHHXPOHHOE
DDL. IlenTpanu3zoBanHoe U aeneHTpanuzoBanHoe DDL. CxeMbl pacipeieIeHHOTo
obyuenuss ML u DL mopneneit.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 TUCUUTUIHHE




OIIK-14 CriocoOeH npuMeHsTh
KOMIIbIOTEPHbIE/CYyIEpKOMIILIOTEPHBIE METO/IBI,
COBpPEMEHHOE ITPOrpaMMHOE 00eCIIedeHIE, B TOM
YHCJIe OTEYECTBEHHOTO POUCXOXKACHUS, IS
pemieHns 3a1a4 NpopeCCUOHATBHON 1eATEIbHOCTH

3HaET: TEOPETUYECKUE OCHOBBI MapaieTbHbIX
BBIYMCIICHUI U PACIIPEIEIIEHHBIX CUCTEM;
MPUHIIUTIBI TOCTPOCHUS U (PYHKIIMOHUPOBAHUS
CYyNEPKOMIBIOTEPOB U BBIUUCIUTEIBHBIX KIIACTEPOB
'YMeeT: BRIOUpaTh MOAXOSIIYIO MOJIENb
MapajuieJIbHOTO MPOrPaMMHUPOBAHUS U
ONTUMAJIBHYIO apXUTEKTYPY BBIUMCIUTEIBHOMN
CHCTEMBI JIJI1 KOHKPETHOTO KJlacca 3a/1a4;
MPUMEHSTH HA MTPAKTUKE METO/IbI U CPEJICTBA
pa3paboTKu MapasuieIbHbIX IPOrpamMm

lMeeT npakTHYECKUH ONBIT: pa3pabOTKU
napajuieJIbHbIX IPOrpaMM Ha POCCUICKHUX
miathopMax ¢ UCMOIb30BAHUEM PA3ITUIHBIX
CpencTB: OMOMMOTEK SI3BIKOB M CHCTEM
nporpammupoBanus; ctangaptel OpenMP, MPI u
CUDA

[TIK-5 [BD-4] Criocob6eH npuMEeHSITh pa3InIHbIe
MOJIENH U (W) TEXHOJIOTHH 00pabOTKH JaHHBIX

Ymeer: - [I-1, OV ] opranuzoBarb
[EHTpaTU30BaHHOE XpaHuHile AaHHbIX (Data
Lake)

meet npaktuueckuit onsIt: - [M-1, Y]
OpraHU3aIMK PACIIPEACIICHHOTO XPaHECHUS TAHHBIX,
napajiesbHOi 00paboTKH, a Takxke 00padoTKu
MOTOKOBBIX HaHHBIX [U-1, DY ] PykoBoncTea
pa3paboTKoii pereHwii ¢ anementamu MU ¢
MPUMEHEHNEM Pa3IMYHBIX TEXHOJIOTHH 00pabOTKH
TaHHBIX

[TK-10 [PL-3] CriocoGeH MpUMEHSTH SI3bIKU
nporpammupoBanus C/C++ nis penieHus 3aj1a4d B
obmactu

3Haet: - [U-3, IIY] 0oCHOBBI CUHTaKcHCa A3bIKa
C/C++, ocHoBsl mocTpoenus cucteM MU, obmiue
MPUHIIUIIBI TApaJIETbHBIX BHIYHCICHUH,
BO3MOYKHOCTH U OTPaHUYEHUS UCTIOTHEHUS
nporpamm Ha GPU u FPGA

Ymeer: - [U-1, ITY] pemats npoOnembl
OJTHOBPEMEHHOTO JI0CTyNa K JaHHBIM M3 HECKOJIBKUX
[HOTOKOB, TPAMOTHO NPUMEHSET aTOMapHbIe
orepanuu 1 MexaHnusm OnokupoBok [U-3, ITV]
MCI0Ib30BaTh roToBble PpperiMBopku MU (PyTorch,
TensorFlow u mp.)

Nmeet npaktuueckuid onwiT: - [U-1, [1Y] onenku
MPOU3BOAUTEIHHOCTH, TPODUITHUPOBAHUS KOJIA U

YCTpaHCHUA HaﬁHeHHBIX Y3KHUX MECT

3. Mecro aucuuniinHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.11 IIporpammupoBanue Ha C++,

1.0.12 OnepannoHHbIE CUCTEMBI,

1.0.18 CoBpeMeHHBIE S3bIKH TPOTPAMMHUPOBAHUS
BBICOKOTO YPOBHS

[Ipon3BOACTBEHHAS MPAKTHKA (HAy4HO-
ucclienoBarenbckas padora) (7 cemecTp)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:




Jucnuminna

TpeboBanus

1.0.18 CoBpeMeHHBIE SI3bIKM TPOTPAMMHUPOBAHUS

BBICOKOT'O YPOBHS

3HaeT: 6a30BbIC IOHITHUS U TTAPATUTMbI
COBPEMEHHBIX S3BIKOB MMPOTPAMMHUPOBAHUS
BBICOKOTO YPOBHSI, OCHOBHBIE TTOJIXO/IbI K
pa3pabOTKe MPUKIAHBIX AJITOPUTMOB B paMKax
napaJurMbl CTPYKTYPHOTO MTPOrpaMMUpPOBaHUS Ha
SI3BIKE BHICOKOTO YPOBHSI, 0a30BbI€ CHHTAKCUYECKUE
KOHCTPYKIIMH SI3bIKA TPOrPAMMUPOBAHMS BBICOKOTO
YPOBHSI: OTIEPATOPHI, BBIpAKEHUS, OJIOKH,
BETBJICHUS, LIUKJIbI; METOJIbI OLIEHKHU CJIIOKHOCTH
AJITOPUTMOB, (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH
CTaHAAPTHON OMOIHMOTEKH SI3bIKA BBICOKOTO YPOBHSI,
o01Ire cBe/ieHrs 00 anmapaTHBIX U CUCTEMHBIX
BO3MO)KHOCTSIX BBIYMCIIMTEIbHON TEXHUKH AJIs
ONTUMU3AINH MPOTPAMMHOTO 00€CTICUeHHUS,
(GYHKIMOHATBHBIE BO3MOKHOCTH UHTETPUPOBAHHBIX
cpen pa3pabOTKu MPHUKIATHOTO U CHCTEMHOTO
MPOrPaMMHOTO 00ECTIEUCHHSI Ha S3bIKaX BBICOKOTO
YPOBHSI, 0COOCHHOCTH paOOThl KOMITHJIATOPOB U
KOMITOHOBIIIMKOB TI0J] Pa3JIMYHbIE OTEPALIUOHHBIE
CHUCTEMBI, HAOOPBI MHCTPYKITUN TSI CACTEMHBIX
YTHIIUT aBTOMAaTHYECKOW COOPKU TIPOrpamm,
CpeICcTBa MOHUTOPHHTA BRIYUCIUTEIBHBIX PECYPCOB
KOMITBIOTEPHBIX IPOrPaMM YMEET: yCTaHABIUBATh U
HACTpauBaTh CPey pa3pabOTKU JIsi BRIOPAHHOTO
S13bIKa TPOTrPAMMUPOBAHMS, MPOEKTUPOBATh
APXUTEKTYPY MPOTPAMMHOTO 00ECTICUEHUS,
MCII0JIb30BaTh COBPEMEHHBIE SI3bIKU
MPOTrPaMMHUPOBAHUS TSI pa3padO0TKH MPOTPaMMHOTO
oOecrieueHus, pa3padaTbiBaTh MPOTPAMMEI C
MPUMEHEHNUEM Pa3TUIHBIX S3BIKOB
MPOrpaMMHUPOBAHUs, BEIOUPATH TIOAXOSIINE
WHCTPYMEHTHI JJIS1 KOHKPETHOH 3a/1auu,
pa3pabaThiBaTh MPUKIATHOE TPOTPAMMHOE
obecrieueHre B paMKax MapaJgurMbl CTPYKTYPHOTO
MPOrpaMMHUPOBAHUS Ha SI3bIKE TPOTrPAMMHUPOBAHUS
BBICOKOTO YPOBHSI C MIPUMEHEHHEM OCHOBHBIX
CUHTAKCUYECKUX KOHCTPYKIUI U (DyHKITMOHATEHBIX
BO3MOXXHOCTEH CTaHAapTHON OMOIMOTEKH sI3bIKa
BBICOKOTO YPOBHSI, UCTIOIb30BaTh BO3MOKHOCTH
COBPEMEHHBIX HHTETPUPOBAHHBIX CpPe/l pa3padOTKH
MPUKJIATHOTO U CUCTEMHOT'O TPOrPAMMHOTO
oOecTieueHnsT Ha SA3bIKaX BBICOKOTO YPOBHS JJIS
pa3paboTKH AITOPUTMOB U TIPOTPaMM,
WCITOJIB30BAaTh YTUIUTHI aBTOMATUYECKON COOPKH U
pa3BepThIBAHUS MIPOTrPaMM B ONIEPALTMOHHBIX
cucreMax lmeer mpakTUYeCKHil ONBIT: HACTPOUKHU U
WHTErPalMK MPOTPAMMHBIX PEIIEHUH ¢ annapaTHbIM
obOecrieueHneM U BHEIITHUMH YCTPONCTBAMHU,
pa3paboTKu, TECTUPOBAHUS U OTIIAJKUA IPOTPAMM C
HCITOJIb30BAaHUEM COBPEMEHHBIX SI3BIKOB
MPOrpaMMHUPOBAHUS, HHCTPYMEHTOB M TEXHOJIOTH,
pa3pabOTKH MPHUKIIATHOTO MTPOTPAMMHOTO
oOecreveHus, OTIIaIKH, TOUCKA U yCTPAaHEHUS
OIMOOK MPOTPAMMHOTO KOJIa, OIIEHKHU CIIOKHOCTH

AJITOPUTMOB, UCTIOJIb30BaAHUSA BO3MOXKHOCTEH




CTaHJApTHON OMOTMOTEKH, CTOPOHHUX OUOITHOTEK
POTrPaMMHOTO KOJIa, PabOTHI ¢ COBPEMEHHBIMHU
MHTETPUPOBAaHHBIMH CPEaMU Pa3paboOTKH
MPUKJIAIHOTO ¥ CHCTEMHOTO TIPOTPaMMHOTO
oOecriedeHns: Ha A3bIKaX BHICOKOTO YPOBHS,
pa3pabOTKH, OTIAAKH U pa3BEPTHIBAHUS
POTrPaMMHOTO 00ECTIEYeHHUS B ONIEPALIMOHHBIX
cucremax cemeiicrea Unix u Windows

1.0.12 OnepaiimoHHbIE CUCTEMBI

3HaeT: OCHOBHBIC KOHIIEMIINHN, IPUHIIUIIBI, TEOPUU U
(bakThl, CBSA3aHHBIE C TIOCTPOCHUEM COBPEMEHHBIX
oTepanroHHbIX cucteM, -[1-3, [TY] ocHOBHBIE
cpencTBa MOHUTOpHUHTA U AuarHoctuku OC,
OCHOBHBIEC KOHIIETIIIUA COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM, OCHOBHBIE CPEJ/ICTBA,
MPEIOCTABIISIEMbIE COBPEMEHHBIMU OTIEPAIIMOHHBIMHU
CHUCTEMaMH MPUKJIATHBIM NPOrpaMMaM JIJist
[peleHnsI CHCTEMHBIX | TOJTh30BaTEIbCKUX 3a]1ad,
CTPYKTYPY COBPEMEHHBIX ONEPAIMOHHBIX CUCTEM,
MPUHITUIIBEI PpAOOTHI MX OCHOBHBIX KOMITIOHEHTOB:
si1pa, MEHEepKepa MaMATH, MOJICUCTEMbI BBO/IA-
BbIBOZIA, (DaiiyIOBON CUCTEMBI YMEET: UCII0JIb30BaTh
CTaHJAPTHbIE MHCTPYMEHTBI COBPEMEHHBIX
OTICPAIIMOHHBIX CHCTEM TPU PEIICHUN
npakTu4eckux 3aaad, -[M-1, ITY] Beibupars
OTEpPAIMOHHYIO CUCTEMY U €€ MapaMeTpbl C yUeTOM
TpeOOBaHU K pa3BEPTHIBAHHUIO M COTIPOBOKICHUIO
MOJIeJIel NCKYCCTBEHHOTO MHTEIUIEKTa B Cpesie
SKCIUTyaTallly, UCTIONb30BaTh CTaHAapTHHIE
WHCTPYMEHTHI coBpeMeHHbIX OC npu permeHnun
3a/1ad poecCHOHANTBHOMN NeITeTbHOCTH,
MCITOJIB30BaTh HHTEP(ENCH TPUKIIATHOTO
[pOrpaMMUPOBAaHUS, MPETOCTABIISIEMbIE
COBPEMEHHBIMH OTEPAITMOHHBIMH CHCTEMaMH,
YCTaHABIIMBATh U HACTPaUBaTh ONEPALIUOHHYIO
CHUCTEMY, CO3/1aBaTh MPUKJIATHBIC IPOTPAMMEI B
tepmuHax APl OC, ucnonb3oBaTh cCTaHAApTHBIE
nHTEpENChl COBPEMEHHBIX ONEPAIIMOHHBIX CUCTEM
TSI peNIeHuUs 3a/1ad IpodeCcCHOHAIBHOM

e TeIbHOCTU VIMeeT nmpakTH4eCcKui OMbIT: paboThl
C OCHOBHBIMHM KOMITOHEHTAMU COBPEMEHHBIX
OTIepaIMOHHBIX cucTeM, -[U-2, BY ] peanuzanun
CKPUIITOB U HACTPOUKH ONEPALUOHHON CUCTEMBI
1711 aBTOMATHU3AIMH 3aITyCKa, MOHUTOPHHTA U
YCTOHYMBON pabOTHI CEPBUCOB UCKYCCTBEHHOTO
WHTEJUIEKTa B cpene dkcruryaranuu| -3, 1Y ]
MCII0JIb30BaHUS CPEJICTB MOHUTOPUHTA U
muarnoctuku OC i aHann3a cTabUIbHOCTH U
MPOU3BOJIUTEIBLHOCTU CEPBUCOB UCKYCCTBEHHOTO
WHTEIIJIEKTa B CPeJie IKCILTyaTaluu, paboThl ¢
OCHOBHBIMU BuaMu uHTepdeiicoB OC -
koMaHIHBIM U API, co3manms mpukitaiHbIX
nporpaMm ¢ ucronab3zoBanueM API Windows,
WCITOJIb30BaHUSI OCHOBHBIX BHJIOB HHTEP(EHCOB
ornepannoHHoM cucreMbl Windows, co3aHus
KOMaHJIHBIX (paitioB, ucronb3oBanus API

OINCPAIMOHHBIX CUCTCM IIPU pa3pa60TKe




MPUKJIAHBIX IPOTpaMM JJIsl peLIeHUs 3a/1a4
npo¢eCCHOHAIBHON AEATENbHOCTH

3uaert: -[U-1, [1Y] cpenctsa pazpaboTku si3bika C++
U1 CO3JTaHMs IPUKJIIaIHOU cucteMbl U,
ouomuorexu OpenCV mist C++, TensorFlow C++,
OCHOBHBIE KOHLIETIIIMA U CUHTAKCHUC SI3bIKA
nporpammupoBanust C++, cuarakcuc s3pika C++ u
TeXHOJIOTHH pa3padoTku npukiagaoro [10 Ha s3bike
C++ Ymeer: -[U-1, [1Y] ucnonb3oBath cpeacTBa
pa3paboTku s3bika C++ muIst co3MaHusl MPUKIATHON
cucteMbl U, ctangaptaeie 6nbamoreku C++,
peann30BbIBaTh Y(H(PEKTHBHBIC aNTOPUTMBI U peIIaTh
MpaKTU4YeCKue 3a1a4u cpeacteamu C++,
pa3pabaThiBaTh MPUKIATHBIE IPOTPAMMHbBIC
pemenus Ha s3bike C++ MmeeT npakTudeckui
onbIT: -[U-2, ITY] pa3pa®oTku 1 OTIaAKH
MPUKJIATHBIX PEIICHUA HA S3bIKE
nporpaMMmupoBanus C++ ¢ y4eTOM KOHTPOJIS
MaMsATH, MHOTOITIOTOYHOCTH, TPOPMITMPOBAHUS KOJIA,
BBICOKOW MTPOU3BOIUTEILHOCTH, HAITUCAHUS
MpOrpaMMHOTO Kozia Ha C++, ero OTIaiku u
MpoUINPOBAHUS MPOU3BOTUTEIILHOCTH, CO3TIAHUS
npuiioxkeHui Ha si3bp1ike C++ ¢ cobmroneHnemM
npuniunoB OOII u code style

1.0.11 IlporpammupoBanue Ha C++

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU paboThI

Pacnpenenenue
Bcero | IO ceMecTpaM B Hacax
Bun yueOHo# paboTh
4acoB Homep cemectpa
6
OO0mmast TpyI0EMKOCTh UCITUTLITTHBI 108 108
Ayoumophvie 3aHamusL: 48 48
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UIIH) APYTHE BUIBI 0 0
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
ITonroroBka K poMeKyTOUYHBIM TECTAM 18 18
N3yueHne NONOIHUTENBHBIX MaTEpUaIOB B 00JacTh 2575 2575
[apaJiyIeJIbHbIX BHICOKOIPON3BOIUTENbHBIX BhIYUCICHHH B Al ’
IlonroroBka k 3a4eTy 10 10
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conep:kaHue IMCUUIIMHBI

| Ne | HaunmeHnoBanue pa3nenoB AUCITUTUTHHBI | O0beM ayIUTOPHBIX 3aHATHH 1O



h;amena BHJIaM B Hacax
Bcero JI I13 JIP
1  |[[TapanienbHble BBIYUCIEHUS U UICKYCCTBEHHBIH MHTEIIJIEKT 2 2 0 0
2 |[lapannenbHblE€ BBIYUCIUTEIBHBIE CUCTEMBI 4 4 0 0
3 |[lonsTHe mapaJiebHOTO aJrOpUTMa 2 2 0 0
[TapamnenbHOE MPOrpaMMHUPOBAaHUE HA OOIIEH TaMATH.
4 6 2 0 4
Crangapt OpenMP
5 [TapannenbHOE MPOrpaMMUPOBAHHUE HA PaCIpEACICHHON 3 4 0 4
namsaTu. Crannapt MPI
6 [TapasnenbHOE POrpaMMHUPOBAaHUE HA TpadUueCKUX 26 18 0 3
mporeccopax. Ctangapr CUDA
5.1. Jlekuuu
Ne Ne Kon-
HaumeHnoBaHue nuim kpaTkoe coJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
neKuujpasaena
4acoB
[TonsiTHe MapayIebHBIX BhIanuciaeHuH. HeoOXoquMocTh mapaiiebHbIX
BBIUHCIICHUM B HCKYCCTBEHHOM UHTeIIeKTe. [IpumMephl BBIMUCIUTEIHHO EMKUX
1 1 [3agad u3 pa3nUYHBIX MPEIMETHBIX 00JIACTEH, MILTIOCTPUPYIOIIUX HHTETPAITUIO 2
napasiiebHbIX BEICOKOTIPOU3BOUTENbHBIX BEIUUCICHUH U UCKYCCTBEHHOTO
MHTEeJUIeKTa. Buibl mapasuienbHoi 00paboTKy JaHHBIX.
) 5 00630p napajuIeabHBIX BEIYUCIUTENbHBIX cucTeM. OlleHKa IPOU3BOAUTEIBHOCTH )
MHOTOIIPOLIECCOPHBIX CUCTEM.
Knaccudukanuu napamieabHbIX BBIYUCIUTEIBHBIX CUCTEM: KIIAaCCU(pUKALUS
3 2 |@nunHa, knaccupukanus MIMD-cucreM. Mozenu nporpaMMUpOBaHus A7 2
pa3IMYHbIX aPXUTEKTYP.
[TonsiTve napasienbHOro anroputMa. Liukn pazpaboTku napamieabHOro
anroputMa. [Ipumepsl mapannenbHbIX anroputMoB. OteHka 3¢ ekTuBHOCTH
4 3 |mapamiensHOTo anroputMma (yckopeHue, 3p(heKTHBHOCTh, CTOUMOCTH). 3aKOHBI 2
Ampana u ['yctaBcona—bapcuca. @akTopsl, MPensTCTBYOIINE
MacIITaOMPOBAaHUIO AJITOPUTMOB.
Monenb mporpaMMHpOBaHus B 00miei namstu. Moaens napamienusma fork-join.
5 4 |Crangapt OpenMP. [IpuHumnsl ncnosb3oBanus. OCHOBHbIEC TUPEKTUBBI U 2
byHKIUH.
Monenb nepeaaun CoOOOLIeHNH B CUCTEMAaX C paclpeesieHHON MaMAThi0. Mojenu
6-7 5 |SPMD u MPMD 3anycka napamnensssix nporpamm. Ctangapt MPI. ITpuHiunes! 4
ucnosb30BaHust. OCHOBHBIE (DYHKIIUH.
3 6 BBezneHue B mporpaMMUpoOBaHue Ha rpaduueckux npoueccopax. ApXUTeKTypa u ’
ycTpoiicTBO rpaduyeckux nporeccopoB. OcHoBHbIe paznuuusi CPU u GPU.
9 6 [IporpamMmmMHuo-anmnaparsas apxutekrypa CUDA. Ocobennoctu Beinonnenus GPU )
nporpamm. AcuaxpoHHocTh B CUDA. O6paboTka onmooK.
Wepapxus mamsta CUDA. Atomapnsie oneparuu B CUDA. Paz6op mapamiensHoi
10-11 6 |peanM3alnyy MaTPUYHOTO YMHOXKEHHSI KaK KIIFOUEBOH omepaiyy B 00y4eHUuH U 4
nH(pepeHce HEMPOHHBIX CETEeH.
12 6 CUDA 1motoku u co6LITVI/I;1. Ucnonp3oBanne CUDA mOTOKOB 1J1 peain3aiuu )
ACMHXPOHHBIX OIEpalnil.
13 6 HHTerpupoBaHHble cpelibl pa3paboTku ¢ noanepkkoi CUDA, nHCTpyMEHTHI JUIs ’
otnaaku u npodumposanusi. Onrumuzarus GPU nmporpamm.
DpeiimBopku ¢ nognepxkkoid CUDA (PyTorch, TensorFlow). bubnmorexkn amns
14-15 6  |yckopeHwus oOyueHus U nH(pepeHca Mojesield MallTiHHOTO M TITyOOKOTO O0y4YeHUs 4
(cuBLAS, cuSolver, cuFFT, cuDNN, TensorRT, PyCUDA wu ap.).
16 6  [[IporpaMMHUpOBaHKE CHCTEM C HECKOIBKHUMHU IpaUueCKUMHU IPOLIECCOPAMH. 2




Pacnpenenennoe o0yueHre MoeNeil MAIIMHHOTO U IITYOOKOTO 00yUYeHHS
(Distributed Deep Learning, DDL). Cunxponnoe u acuaxponnoe DDL.
[lenTpanuzoBanHoe u AenieHTpain3oBaHHoe DDL. CxeMbl pacnpeneaeHHOro
o0ydennst ML u DL monenei.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne Ne y Kox-
sansTnslpasenal HaunmeHoBaHMe WM KpaTKoe coziepkaHue 1a00paTopHON paboThI BO
4acoB
1-2 4 |Pa3zpa0oTKa napajuiesIbHBIX POrpaMM ¢ ucnonb3oBanuem OpenMP 4
3-4 5  [Pa3paboTka mapasuieabHBIX IPOrpaMM C Mcroab3oBaHrneM MPI 4
5-6 6 [Pa3paboTka napasuienbHbIX IporpaMm ¢ ucnoabzoBanueM CUDA 4
7. 6 Ontummzaruss ML u DL mozeneit ¢ ucronb3oBanueM (ppeiMBOpPKOB U OHOIHMOTEK 4
¢ nogaepxkkoit CUDA
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Bremonnenne CPC
Kozn-

Crncok nureparypsl (C yKkazaHHUEM pa3/esoB, IJaB,

IMoxsug CPC CTpaHHUII) / CChUIKA HA PECYPC

CemecTp| BO

q4aCOB

HOI[I"OTOBKa K OcHOBHas U JOITIOJIHUTCIIbHAA JIMTCPATypa. Hpe3eHTaI_[I/II/I
IMPOMCIKYTOUHBIM TCCTaM K JICKIIHAM.
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6. @OoH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Y4u-
Hazanue ThIBA
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsimok HauucneHus 6aI0B -
KM|mecTp| koHTpoOss 6amn
MEPOTIPHUATH eTcst
B ITA
TecT mpoBOAUTCS 110 OKOHYAHUU
Tecr 1. W3y4eHUs TeMBbI JeKIuu. [IpoxoxaeHue
. [TapannenbHbie KOMITBIOTEPHOTO Te€CTa OlleHUBaeTcs oT 0
Texymmii
1 6 KOHTDOIE BBEIUHCJICHUS U 0,2| 5 |mo 5 6amnos. Tect cocTOUT U3 5 3aueT
p MCKYCCTBEHHBIN PAaBHO3HAYHBIX BOIIPOCOB, MPaBUIBHBII
UHTEIIJIEKT OTBET Ha OIMH BOIPOC AAeT OJUH Oasul.
OrpannueHue 1o BpeMeHu - 20 MUHYT.
TecT MpoBOAUTCS 110 OKOHYAHUU
n3y4deHus TeMbl Jekiun. [Ipoxoxxaenue
Tect 2. O630p Y 1 p A
Texymuii N KOMIIBIOTEPHOTO TeCTa OlleHUBaeTcs oT 0
2 6 Y P 0,2] 5 |mo 5 6amnos. Tect cocTOUT U3 5 3aueT,
KOHTPOJIb BBIYMCIIUTEIbHBIX .
crHCTeM PAaBHO3HAYHBIX BOIIPOCOB, MPaBUIbHBII
OTBET Ha OIMH BONPOC AAeT OJUH Oasul.
OrpanunudeHue 1o BpeMeHH - 20 MUHYT.
TecT npoBOAUTCS 10 OKOHYAHUU
Tecr 3. n3y4eHUs TeMbl JIeKuu. [Ipoxoxnenue
. Knaccudukanus KOMIIBIOTEPHOTO Te€CTa OLleHUBaeTcs oT 0
Texymuit
3 6 KOHTDOE napaiyIeIbHbIX 0,2 5 |mo 5 6amnos. Tect coctout u3 5 3a4eT
p BBIYMCIIUTENbHBIX PaBHO3HAYHBIX BOIIPOCOB, MPaBUIIbHBII
CUCTEM OTBET HA OJMH BOIMPOC JAaeT OANH Oas.
OrpanndeHue 1o BpeMeHH - 20 MUHYT.
Tect mpoBOAUTCS IO OKOHYAHHUH
Tecr 4 W3ydeHUs TeMBI JIeKIH. [IpoxoxaeHue
Texyrmuit Ia annenI;HLIﬁ KOMITbIOTEPHOTO TecTa olleHuBaeTcs ot 0
4 6 y P 0.2 5 |mo 5 6ammtos. Tect cocTout us 5 3ayerT]
KOHTPOJIb | QJTOPUTM U OIICHKA .
PaBHO3HAYHBIX BOIIPOCOB, PABHIBHBIN
ero 3¢ (HeKTUBHOCTH
OTBET Ha OIMH BOIPOC AAaeT OANH Oas.
OrpanundeHue 1o BpeMeHu - 20 MUHYT.
Tect mpoBOAUTCS IO OKOHYAHHUU
Tect 5. 3y4eHUs TeMbI JIeKIUH. [Ipoxoxknenue
5 6 Texymui [TapannensHoe 0.4| 5 [KOMIBIOTEPHOTO TECTA OLECHUBACTCS OT 0 ater
KOHTPOJIb |IPOrpaMMHPOBAHUE B 1o 5 6amos. Tect cocrout u3 5
cranaapre OpenMP [PaBHO3HAYHBIX BOMPOCOB, MPABUIIbHBIN
OTBET HA OJIMH BONPOC AAeT OANH Oasll.




OrpanunydeHue 1o BpeMeH! - 20 MUHYT.

Tect MMPOBOAUTCA IO OKOHYAHUU
HN3YyUCHHUS TCMBI JICKITHUU. HpOXO)KJIeHI/Ie

Tecrt 6.
y p— TapasensHoe KOMIIBIOTEPHOTO Te€CTa OLleHUBaeTcs oT 0
6 KOHTPOIb | POrPaMMHPOBAHHE B 0,4 5 |mo 5 6amnos. Tect cocTout u3 5 § 3a4eT]
ctaapre MPI PaBHO3HAYHBIX BOIIPOCOB, IPABIIILHBIN
OTBET Ha OIMH BONPOC AAeT OJUH Oasul.
OrpanundeHue 1o BpeMeHH - 20 MUHYT.
TecT npoBOAUTCS IO OKOHYAHUU
Tect 7. 3y4eHUs TeMBbI JIeKIuu. [Ipoxoxnenue
Texky i [TapannensHoe KOMIIBIOTEPHOTO Te€CTa OLleHUBaeTcs oT 0
7 KOHTPOITh nporpammupoBanue |0,4| 5 |go 5 6amnoB. Tect coctout us 5 3a4eT
Ha GPU Ha crannapre PaBHO3HAYHBIX BOIIPOCOB, IPABHIILHBIN
CUDA OTBET Ha OJIMH BOIPOC JAaeT OANH Oasi.
OrpanundeHue 1o BpeMeHu - 20 MUHYT.
Tect mpoBOAUTCS IO OKOHYAHHUH
M3ydeHUs TeMBI JIeKIH. [IpoxoxaeHue
Texymii Tect 8. Uepapxus KOMITBIOTEPHOTO TecTa orleHuBaeTcs oT ()
8 KOHTPOITh namsti u atomapuseie |0,4| 5 |go 5 6amnoB. Tect coctout u3 5 3a4eT
onepanuu CUDA [PaBHO3HAYHBIX BOMPOCOB, MPABUIIbHBIN
OTBET Ha OINH BOIPOC AAET OJUH Oajul.
OrpaHuyeHue 1o BpeMeHU - 20 MUHYT.
Tect mpoBOIUTCS IO OKOHYAHUH
M3ydeHUs TeMBbI JIeKIuu. [IpoxoxaeHue
. KOMITbIOTEPHOTO TecTa oleHuBaeTcs ot 0
9 Egﬁzggﬁ norl;ifplgp.l S;é];?m 0,4 5 |mo 5 6amnos. Tect cocTour us3 5 3ayerT,
PaBHO3HAYHBIX BOIIPOCOB, IPABUIIBHBIN
OTBET Ha OIMH BOIIPOC JA€T OAMH Oaul.
OrpanuyeHue no BpemMeHu - 20 MUHYT.
TecT mpoBOAUTCS IO OKOHYAHUH
Teer 10. Cpejietsa M3ydeHUs TeMbI JIeKIuu. [IpoxoxaeHue
Texymyii OTTANKH 1 KOMITbIOTEPHOTO TecTa oleHuBaeTcs ot 0
10 KOHTPOITb N 0,4 5 |mo 5 6amnos. Tect cocTout u3 5 } 3ayerT,
CUDA-mporpam PAaBHO3HAYHBIX BOMIPOCOB, MPaBUILHBII
OTBET Ha OJIMH BOMPOC JAeT OJUH Oasl.
OrpaHuyeHne 1o BpeMeH! - 20 MUHYT.
TecT mpoBOAUTCS IO OKOHYAHUU
Teer 1. dpeiimBopki M3ydeHus TeMbl JieKuu. [Ipoxoxaenue
Texymmii | 1 Gu6miorexn ML u KOMITbIOTEPHOTO TeCTa olleHuBaeTcs ot 0
11 I DL ¢ noepiKoii 0,4| 5 |mo 5 6amnos. Tect cocTout u3 5 } 3a4erT]
CUDA PAaBHO3HAYHBIX BOIIPOCOB, MPaBUIBHBII
OTBET Ha OIMH BONPOC JaeT OJUH Oasl.
OrpanuueHue no BpeMeHH - 20 MUHYT.
TecT mpoBOIUTCS 10 OKOHYAHUU
n3y4deHus TeMbl Jekiun. [IpoxoxaeHue
. . KOMITbIOTEPHOTO TeCTa olleHuBaeTcs ot 0
12 Eggg;ﬁz E;Zilj;ng;g;g 0,4 5 |mo 5 6amnos. Tect cocTOUT U3 5 3ayerT]
PAaBHO3HAYHBIX BOIIPOCOB, MPaBUIBHBIHN
OTBET Ha OIMH BONPOC JAeT OJUH Oasul.
OrpanunydeHue 1o BpeMeHH - 20 MUHYT.
JlaboparopHas pabora 3amuTa J1abopaTopHON pabOThHI
Texymii 1. Pa3zpaboTka OCYIIECTBIISIETCA UHANBUTYaTbHO §
13 KOHTDOID napajuIeIbHbIX 2 | 10 [ctynenToMm. Brimonnenue gsaboparopHoii (3a4et
porpamm ¢ paboTh! onernBaeTcs ot 0 1o 10 6amos.
HCIIOJIB30BAaHUEM JlaGoparopHasi paboTa COCTOHUT U3 ISATH




OpenMP

3alaHNM, KaKJ10€ U3 KOTOPBIX
OLICHHBAETCS ONpeAeIEHHBIM
KOJIMYECTBOM OaJsIOB B 3aBUCUMOCTHU OT
YPOBHS €ro CIIOKHOCTH. MakcumanbHast
OLIEHKA BBICTABIISIETCS B CIy4ae, €clin
CTYJIEHT MPEeA0CTaBUI KOPPEKTHOE
peleHre Bcex 3aJaHuii J1abopaTopHOi
paboThl, 32 KOTOPBIE HAUUCIISIFOTCS
cienyrouue oauib:

— MPaBUJILHO pealn30BaHo 3a7aHue |
(ycranosnens! [10 u 6ubnmuorexu s
3aIycKa Mporpamm, UCIOIb3YIOLINX
CUDA): 0.5 6amnos;

— MPaBUJIILHO PEaIN30BaHO 3a/1aHue 2
(peanuzoBana OpenMP-niporpamma 11
MOoKMCKa MaKCHUMaJIbHOTO 3HAU€HUS CpeIu
MUHHMAaJIbHBIX YJIEMEHTOB CTPOK
MaTpULIbI, TPOBECHBI BEIUUCITUTEIbHBIC
HKCTIEPUMEHTHI, BHITIOJTHEHA
BHU3yaJIN3aIlys pe3ynbpTaToB): 1 6amr;

— IIPAaBUJIbHO PEAIIM30BAHO 3aJaHue 3
(peasmzoBana OpenMP-nporpamma myist
BBITIOJIHEHHS OTIEPAIUU PEAYKLUH,
MPOBEICHBI BEIUNCIUTEIbHBIE
HKCTIEPUMEHTHI, BHITIOJTHEHA
BHU3yalIn3aIys pe3ynbpTraTtoB): 1.5 6anna;
— [IPAaBUJILHO PEAIN30BaHO 3a1aHue 4
(peanu3oBaH MapaienbHbII METO
['aycca miis pereHus ypaBHEHUs
JIMHEITHOM perpeccuu ¢ MOMOIIbIO
OpenMP, nipoBeieHbl BEIYUCIUTENbHBIE
HKCIIEPUMEHTBI, BBITIOTHEHA
BHU3yaJIM3allysl pe3yapTaToB): 3 Oana;

— MPaBUJILHO PEalM30BaHO 3aJaHue 5
(peanu3oBaH NapaielbHbIN AITOPUTM
kiactepuszanuu K-means ¢ moMmoIpro
OpenMP, nipoBeieHbl BEIYUCIUTENbHBIE
HKCIIEPUMEHTBI, BBITIOTHEHA
BH3yaIM3alysl pe3yasraToB): 4 Oasia.
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Texymmii
KOHTPOJIb

JlaGoparopHas paborta
2. Pazpabotka
napayienbHbIX

MIPOrpaMM ¢
ucnoap3oBannem MPI

10

3amura 1abopaTopHON pabOTHI
OCYUIECTBIISIETCS UHANBUAYAIbHO
CTyZeHTOM. BrinonHeHue nabopatopHoit
paboTh! onernBaeTcs ot 0 1o 10 6amos.
JlaGoparopHas paboTa COCTOUT U3 MATH
3aJaHui, KaKI0€ U3 KOTOPBIX
OLIEHNMBAETCS ONPEACIEHHBIM
KOJIMYECTBOM OaJIJIOB B 3aBUCUMOCTHU OT
YPOBHS €r0 CIOKHOCTH. MaKkcuMalibHas
OLIEHKA BBICTABIISIETCS B CIy4ae, eclin
CTYJIEHT NPEA0CTaBUII KOPPEKTHOE
pelIeHre Becex 3a/1aHui 1abopaTopHOn
paboThI, 32 KOTOPBIE HAYUCIIAIOTCS
crenyronme Oauib:

— NIPaBIJILHO PeaJ30BaHo 3a1aHue |
(co3man mpoekT B cpeae MS Visual

Studio ¢ mogaepxkoii MPI, BeimonHeHa

3a4CT




rposepka noakiatroueHuss MPI): 0.5
0aJIIoB;

— [IPAaBUJIbHO PEAIN30BAHO 3a/1aHue 2
(peanmmzoBana MPI-nporpamma st
BbLIUUCJICHUS CKAJAPHOIO IMTPOU3BCACHUA
BEKTOPOB, TIPOBEICHBI BHIYHCIUTEIHHBIC
OKCIICPUMCHTDI, BBITIOJIHCHA
BHU3yalIn3aIys pe3ynbpraTtoB): 1.5 6anna;
— IIPAaBUJIbHO PEAIM30BAHO 3aJaHKeE 3
(peanmmzoBana MPI-nporpamma st
TPaHCIIOHUPOBAHUS KBaIPaTHOU
MaTpHIIBI, TPOBEICHBI BEIYNCIIUTEIILHBIC
OKCIICPUMCHTHI, BBITIOJIHCHA
BHU3yaJIM3aIlys pe3yIbTaToB): 2 Oaia;

— [IPAaBUJILHO PEAIN30BaHO 3a1aHue 4
(peanmmzoBana MPI-nporpamma st
BLITTOJIHCHUS OIICpaIliuu I‘J'IO6ELHBHOFO
CYMMHPOBAHUSI 3JIEMEHTOB BEKTOpa C
HCITOJIb30BAHUCM TIEPCCHIIOK JaHHBIX
THTIA TOYKA-TOYKA, TPOBEICHBI
BbLIYUCIIUTCIIbHBIC SKCIICPUMCHTEI,
BBINOJTHEHA BU3YaJTU3aIHsl Pe3yJIbTaTOB):
3 famna;

— MPaBIJILHO PEaT30BaHO 3aJaHHe 5
(peanuzoBana MPI-nporpamma s
MapajjieIbHON MPEBAPUTEIBHOM
00paboTKu 00JBIIOr0 Habopa JaHHBIX
M300paKeHHM, TTPOBEICHBI
BbLIYUCIIUTCIIbHBIC OKCIICPUMCHTEI,
BBITTOJTHEHA BU3YaJTU3aIHsI PE3YJIbTaTOB):
3 Gana.
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Texymmii
KOHTPOJIb

JlaboparopHas pabora
3. Pa3paboTka
napauIeIbHbIX

pOTpaMM ¢
HCTIOJIb30BaHUEM

CUDA

10

3amura 1abopaTopHON pabOTHI
OCYIIECTBIISIETCS MHIUBUIYATEHO
CTyZeHTOM. BrinonHenue nabopaTtopHoit
paboTh! onernBaeTcs ot 0 1o 10 6amos.
JlaGoparopHas paboTa COCTOUT U3 MATH
3aJaHui, KaKI0€ U3 KOTOPBIX
OLIEHUBAETCS OIPEIeICHHBIM
KOJTMYECTBOM OaJsIOB B 3aBHCUMOCTH OT
YPOBHS €r0 CIOKHOCTH. MaKkcuMalibHas
OIIEHKA BBICTABIISIETCS B CIydae, €Cln
CTYICHT IPEeA0CTaBUI KOPPEKTHOE
pelIeHre Becex 3a/1aHui 1abopaTopHOn
paboThI, 32 KOTOPBIE HAYUCIIAIOTCS
clenyronme OaIb:

— MPaBHJILHO PEeaJ30BaHo 3a1aHue |
(ycranosneno 10 u 6ubnuorexu myst
3aIycKa mporpaMM, UCTIONb3YIOIIUX
CUDA): 0.5 6anos;

— MPaBUJILHO PEATM30BaHO 3aaHKe 2
(peammzoBano CUDA-sapo st
BBIUMCIICHUS (PYHKIMI aKTUBALIUU JIJIs
MaTPHIIBI, TPOBEICHBI BEIYUCIIUTEIEHBIC
HKCIIEPUMEHTHI, BHITIOJTHEHA
BH3yalM3alys pe3yasraTtoB): 1 Oam;

— [IPAaBUJILHO PCaJIM30BAHO 3aJIaHNUC 3

3a4CT




(peamuzoBano CUDA-saapo ans
BBITIOJTHEHUS OTIEpallii CBEPTKU
M300paXEeHHSI C 3aJIAaHHBIM SIPOM,
BBITIOJTHEHBI ONITUMU3ALINHN 151
BBIYHCITICHUH, TPOBEICHBI
BBIYHUCITUTENbHBIE SKCIIEPUMEHTHI,
BEHITIOJTHEHA BU3YaTH3aIlHsl PE3yIbTaTOB):
1.5 6anna;

— [IPAaBUJILHO PEAIN30BaHO 3a1aHue 4
(peanu3oBaH MapaieIbHbIN AITOPUTM
knaccudpukanuu KNN ¢ ncrnons3oBaHueM
CUDA, BbINOIHEHO MTPOPUITUPOBAHNE
CUDA-nporpamMmbl ¢ TOMOIIbIO
INVIDIA Nsight Compute, mpoBeeHbI
BBEIYHUCITUTENLHBIC SKCIIEPHUMEHTHI,
BBITIOJTHEHA BU3YyaIM3allHsl pe3yJabTaToB):
3 famna;

— MPaBUJILHO PEalM30BaHO 3aJaHue 5
(peanu3oBaHa HEMPOHHAS CETh C OJIHUM
[OJTHOCBSI3HBIM CIIOEM [Tt
KI1acCU(UKAIIUU TAHHBIX, TIPOBEICHBI
BBIYHUCITUTENbHBIE SKCIIEPUMEHTHI,
BEHITIOJTHEHA BU3YaTH3aIlHsl PE3yJIbTaTOB):
4 Gama.
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Texymmii
KOHTPOJIb

JlaboparopHas pabora
4. Ontumumsanusg ML
u DL mopneneit ¢
UCTIOJIb30BaHUEM
(bpelitMBOpPKOB U
OMOIMOTEK C
nonnepxxko CUDA

10

3ammTa 1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUAYATBHO
CTyZleHTOM. Brinonnenue nabopatopHoit
paboTs! onlenuBaercs ot 0 1o 10 Gannos.
JTaGopaTopHas paboTa COCTOUT U3 TSATH
3aJJaHUi, KaK0€ U3 KOTOPhIX
OLIEHMBAETCS OIPEIeIICHHBIM
KOJIMYECTBOM OaJsIOB B 3aBUCUMOCTHU OT
YPOBHS €T0 CJIOXKHOCTH. MakcuMmanbHas
OLIEHKA BBICTABIISICTCS B CIydae, €Clu
CTYICHT TPEI0CTaBUII KOPPEKTHOE
peleHre Bcex 3aJaHuii 1abopaTopHOi
paboThl, 32 KOTOPBIE HAUUCIISIFOTCS
clieaytomue 6asbl:

— MPaBUJILHO PeaJM30BaHO 3a7aHue |
(peanu3oBaHbl 0a30BbIE ONEPALUHU HAJ
TEH30paMH C UCTIOJIb30BaHHEM
PyTorch/TensorFlow, npoBeneHb!
BBIUMCIIUTEIIbHBIEC DKCTIEPHMEHTHI,
BBITOJIHEHA BU3YaTU3alIHsl Pe3yJIbTaToB):
0.5 6amnos;

— MPaBUJILHO PEATM30BaHO 3aJaHKe 2
(peasmzoBana CUDA-yckopeHHOE
BbIunCIieHNe QyHKIMK akTuBauuu ReLU
TUIA Ka)KI0ro JIEMEHTA BXOTHOU
MaTPHUIIBI C TOMOIIBIO OUOINOTEKN
INVIDIA cuDNN, npoBeneHsl
BBIUMCIINTENIbHBIE SKCTIEPUMEHTHI,
BBITTOJTHEHA BU3YaJTU3aIlHsl PE3yIIbTaTOB):
1 6am;

— IPABWJIBHO PEAIM30BaHO 3aJaHue 3

(peaHI/IBOBaHa CBCpPTKa I/I306pa)KCHI/IH C

3a4CT




3aJJaHHBIM SJIPOM C HCIIOJIb30BaHUEM
oubmmorexu cuFFT, mpoBeneHbl
BBIUMCIINTENIbHBIE YKCTIEPUMEHTHI,
BBHITIOJTHEHA BU3YyaIM3allHsl pe3yJabTaToB):
1.5 6amna;

— MPaBUJILHO pealn30BaHo 3a1aHue 4
(peanu3oBaHa MOJIB30BATEIBCKAS
(GYHKIMS aKTUBALIUU U €€ IPOU3BOIHAS
Ha CUDA u unTerpupoBasa B
HEUPOHHYIO CETh, MOCTPOCHHYIO C
ucnonb3oBanreM PyTorch/TensorFlow,
MPOBEICHBI BEIUNCIUTEIbHBIC
HKCTIEPUMEHTHI, BHITIOJTHEHA
BHU3yaJIM3aIlysl pe3yIbTaToB): 3 Oaia;

— [IPABUJIBHO PEaIU30BaHO 3aJlaHue 5
(BeimosHeHa uHTerpanus NVIDIA
TensorRT B cymiecTByronue naniaiasl
nH(pepeHca, pa3paboTaHHBIC HA OCHOBE
PyTorch/TensorFlow, nist yckopenus
rpolecca mpeacKka3anus, MpoBeAeHbI
BBIUMCIINTENIbHBIE YKCTIEPUMEHTHI,
BBHITIOJTHEHA BU3YyaIM3allHsl pe3yabTaToB):
4 Ganna.

17| 6

ITpome-
KyTOUHAS

arrecrangusa

Hrorosoe
TECTUPOBAHUE

20

[IpomexyTouHas arTecTanus IpOBOJUTCS
BO BpeMs 3a4eTa B BHJI€ KOMIIBIOTEPHOTO
Tecta. Tect cocTouT u3 20 paBHOLIEHHBIX
BOIIPOCOB, ITO3BOJISIFOIINX OLIEHUTh
c(OpMHPOBAHHOCTH KOMIIETEHIIUHA 1O
Kypcy B LIeJIOM, IPABHJIbHBIN OTBET Ha
OJIMH BOTIPOC AaeT oAuH 6ayul. Bpems Ha

[MPOXO’KJICHHE TECTA — HE MeHee 45 MUH.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MIPOMEXKYT

arTeCTalun

OUHOU

[Ipouenypa npoBenenus

Kpurepun
OLICHHUBaHUS

3a4cT

[Tpu onleHMBaHUU PE3yabTATOB YUeOHOW AEATEIBHOCTH
00yJaromierocs Mo IUCIUILTNHE UCTIONIb3YeTCs 0aTbHO-
pPEUTHHTOBAs CHUCTEMA OLIEHUBAHUS PE3yJIbTaTOB YUeOHOMH
nesitensHOCTH oOydarommxcs (ITomoxkenne o BPC ytBepkaeno
npuka3oM pexropa ot 24.05.2019 r. Ne 179, B penakunu npukasa
pekropa ot 10.03.2022 r. No 25-13/09). IIporneaypa mpoxox1eHus
IIPOMEKYTOYHON aTTeCTAllUN OCYLIECTBIISIETCS COMIACHO
[TonoxeHuto 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U
IIPOMEXKYTOYHOM arTecTanny (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a TUCIUILINHY (POpMUPYETCS Ha OCHOBE
MOJYYEHHBIX OLIEHOK 32 KOHTPOJIBbHO-PEUTHHIOBBIE MEPOTPUSATHS
TEKYILEro KOHTPOJIS CIeAYoUM o0pa3oM: * 3auteHo: Bennunna
peiitunra obyyaromerocs mo aucuuruinae 60...100 %. « He
3auyTeHo: BennuuHa peiiTuHra o0y4aromerocs o JUCHUIUINHE
0...59 %. Ecnu cTyAeHT comIaceH C OLEHKOW, OIyYEHHON O
pe3yJipTaTaM TEKYyILEro KOHTPOJIsl, TO OH MOXET B JI€Hb,
IIPEALIECTBYOIINN TPOMEKYTOYHOM aTTeCTALUH, 1aTh CBOE
coIviacue Ha aBTOMAT B JIMYHOM KabuHeTe. B ciydae siBKU CTyJeHTa

. 2.5, 2.6
[Tomoxxenus

3a4CT

B coorBeTcTBUU C




Ha IIPOMEKYTOYHYIO aTTECTALMIO, JABUIETO CBOE COITIACHE Ha
aBTOMAT B JJMYHOM KaOWHETe, CTy[AEHT UMEET MPaBo MpoiTH
MEPOMIPHUATHS TEKYILIETr0 KOHTPOJIA 10 JUCLHHUIIIINHE Ha
IIPOMEKYTOYHOM aTTeCTAUN JJIs YIy4IIECHUs CBOETO PEUTHHTa B
JIeHb €€ NpoBeeHusI. CHIKEHUE OLIEHKH B 3TOM Cllydae
3anpenieHo. Eciu cTyaeHT He fai coracus B IMYHOM KaOMHETe,
TO OH MOKET COINIACUTHCS C OLIEHKOM JIMYHO Ha IIPOMEXYTOUHOU
aTTEeCTAllUY B JICHb €€ IPOBeJCHMs. ECIM CTyIeHT He COITIaceH ¢
OLICHKOW, TO OH UMEET IIPaBO IPONTH KOHTPOJIBHO-PEUTHHIOBBIE
MEPOIPUATHS Ha IPOMEKYTOYHOM aTTeCTalluU JJIs YTy 4IlIEeHUs
CBOEr0 PEUTHUHIA B JIeHb e IpoBeneHus. Dukcanus pe3yabraroB
y4eOHOH IesATeTbHOCTH 10 TUCLUIIIIMHE IPOBOAUTCS B IEHb
IIPOMEKYTOYHOM aTTeCTallii Ha OCHOBE COIVIACUs CTYACHTA,
JAHHOTO UM B JIMYHOM KaOuHete. [Ipu oTcyTcTBUM comtacus B
KypHaJe TUCIMIUIMHBI (PUKCAIUs pe3yIbTaToOB MPOUCXOAUT TPU
JIMYHOM NPUCYTCTBHHU CTyZEHTa. ECciu CTyIeHT He JaJl contacue B

JIMYHOM KaOWHETE U HE SIBUJICS Ha MPOMCEIKYTOYHYIO aTTCCTAIUIO —

€MY BBICTABJIACTCA «HCSABKaA». HpOMG)KYTOLIHaﬂ arrecrauus

MPOBOIUTCS B (hopMe TeCTUPOBaHUS. TeCTUpOBAHUE POBOAUTCS B

cucreme edu.susu.ru. Tect conepxut 20 BOMpocoB, Ha
BBHITIOJIHEHUE TecTa j1aeTcst 60 MmuHyT. B 3TOM Ccityyae olieHka 3a
JTUCIUIIMHY PACCUUTHIBAETCS HA OCHOBE MOJyUYEHHBIX OLIEHOK 3a

MIPOMEKYTOYHON aTTeCTALNU.

KOHTPOJIbHO-PEUTHUHIOBBIE MEPONIPUATHS TEKYILETO KOHTPOJIS U

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

Ne KM

10

11

12

OIIK-14

3HAET: TEOPETUUECKUE OCHOBBI NapalIeIbHbIX
BBIYMCIICHUI U paCIpeeIEHHBIX CUCTEM; IPUHIIMIIBI
MOCTPOCHUS M (DYHKIIMOHUPOBAHUS
CYyNEPKOMIIBIOTEPOB U BBIUUCIUTEIBHBIX KJIACTEPOB

OIIK-14

'YMeeT: BRIOUpaTh MOIXOSIIYI0 MOJIENb
MapayieIbHOTO MPOTPAMMHPOBAHUS U ONITUMAJILHYIO
APXUTEKTYPY BBIUUCITUTEILHOW CUCTEMBI JIS
KOHKPETHOTO KJIacca 3aj]a4y; IPUMEHSTh Ha MPAKTHUKE
METOIBI ¥ CPEICTBA Pa3pabOTKH MapalIeIbHBIX
porpaMmm

OIIK-14

lMeeT mpakTU4eCKH OMBIT: pa3padoTKu
MapajuIeIbHbIX IPOrPaMM Ha POCCUICKHX
ru1aTopMax ¢ UCIOJIb30BaHUEM PA3IUYHBIX
CpenCTB: OMOIMOTEK SI3BIKOB M CHCTEM
porpaMMupoBanus; cranaaptel OpenMP, MPI n
CUDA

[1K-5

Y™meer: - [U-1, VY] opranuzoBarb
[eHTpaIN30BaHHOE XpaHuuiie nanupix (Data Lake)

[1K-5

Nmeet npaktrueckuit onsitT: - [U-1, VY]
OpraHu3alliK paclpeieIeHHOTO XpaHEeHUs! TaHHbIX,
napajuieIbHON 00paboTKH, a TaKke 00paboTKH
MOTOKOBBIX NaHHbIX [U-1, OV] PykoBoncTea
pa3paboTKo# pemenuii ¢ amemenTamu U ¢
MPUMEHEHUEM Pa3IMUHBIX TEXHOJIOTHI 00paboTKH
TAaHHBIX

[1K-10

3naet: - [M-3, IT1Y] ocHOBEI cHHTaKCHCa S3BIKA




C/C++, ocHoBHI mocTpoenus cuctem MU, obuue
MIPUHIHITBI TapaJUICTIHHBIX BEIYUCIICHHIH,
BO3MOKHOCTHU U OTPpaHUYCHHUA UCIIOJTHCHU A
nporpamm Ha GPU u FPGA

Y™meer: - [U-1, ITY] pemats npobiembl
OJHOBPEMEHHOIO JJOCTyIa K IaHHBIM U3 HECKOJIBKUX
[MOTOKOB, TPAMOTHO NPUMEHSET aTOMapHbI

[1K-10 - P p ATOMApHBIC HHHHH
orepanuu 1 Mexanu3m OnokupoBok [U-3, I1V]
MCII0Ib30BaTh roToBble PperiMBopku MU (PyTorch,

TensorFlow u mp.)

Nmeet npaktuueckuit onsIT: - [M-1, ITY] ouenku
[1K-10 [IPOU3BOAUTEIBLHOCTH, TPOPUIHPOBAHUS KOJIa U +
YCTpaHEHUs] HAalICHHBIX Y3KUX MECT

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAUYeCKOe M HH(POPMAIMOHHOE 00ecrieyeHne TUCIUIIINHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeyecmeenHwvle U 3apyOedCHbLE JHCYPHANBL NO OUCYUNTUHE, UMerowuecst 6 bubauomexe:
1. Supercomputing frontiers and innovations : Hay4. )xypH. / Chief ed. J.
Dongarra, V. Voevodin. - Chelyabinsk : Publishing center of South Ural State
University, 2014-. -
2.  BectHuk KOxHO-Ypanbckoro rocyiapcTBeHHOro yHusepcurera / FOx.-
VYpan. roc. yu-1; FOYpI'Y. - Uensbunck : UznarensctBo FOVYpI'Y, 2001-. -. URL:
http://vestnik.susu.ac.ru/

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Metoauueckue ykazaHus K Ja00paTopHbIM paboTam

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

JJleKTPOHHAs1 Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaunmenoBanue
Bun
No pecypca B bubnuorpadudeckoe onrcanue
JUTEPaTyphl .
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IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00OECTIEUEHHUS:

1. ®TAOY BO "HOYpI'Y (HNY)"-TITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

2. -Visual Studio 2017 Community(6eccpoyHo)

3. -Python(6eccpouno)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Hert

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUTITHHbI

Bun 3aparui

Ne
ayJ.

OcHoBHOE 000pyIOBaHKE, CTEH/1bI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IpelyCTaHOBJIEHHOE IIPOrPaMMHOE 00eCIeYeHUe, UCTIONb3YeMOEe IS

Pa3JIMIHBIX BUOOB 3aHATHH

JlaGopatopHbie . .
SAHSTHS [TepcoHanbHBINA KOMITBIOTEP, TOCTYI K CETH HHTEPHET, ycTaHoBIeHHBIH VS Code
Jlexumn [IpoekTop, nepcoHaNbHBIN KOMIBIOTED, AOCTYI K CETU HHTEPHET
3auer [lepcoHanbHBINA KOMIIBIOTEP, JOCTYI K CETH UHTEPHET




