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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3yyeHue MaTeMaTHYECKHUX MOJAEJIEH, METOJAOB M TEXHOJOTMH MapanjaeilbHOTro
nporpammupoBanus it MBC B o0beme, 10CTaTOYHOM i YCIEIIHOTO Hadala paboT B 06yacTu
napajuieIbHOro mporpaMMupoBanus. Vznaraemelii HAOOp 3HAHWI U YMEHUN COCTABIISIET TEOPETHUECKYIO
OCHOBY /ISl METOJOB pa3pabOTKH CIOXHBIX mporpamm. M3yueHue Kypca MoAAepKUBAETCS
paciMpeHHbIM J1a00PaTOPHBIM MPAKTHUKYMOM.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHue y CTYJIEHTOB TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB pa3pabOTKu
AJITOPUTMOB M MPOTpaMM U UX peanusanuu Ha MBC (cynepkommbroTepax).

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuumiunsl: 51.B.14.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenmums
KOMIIETEHIIUN JHCIUAILINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-8. Cnocoben OIIK-8.1. 3naer 3HaeT cnenuuKauy CPeICTB pa3IMUHbIX
paszpabaTbIBaTh AJTOPUTMHUYECKUE S3bIKU TEXHOJIOTUI mapajieIbHOrO
aJrOPUTMBI U MPOrpaMMHUPOBAHMS, COCTaB U |[IPOTPaMMHUPOBAHUS
[IPOrpamMMBbl, IPUTOJIHBIE |CTPYKTYPY ONEPALIMOHHBIX
JUISL IPAKTUYECKOTO CHUCTEM, COBPEMEHHBIE CPEJIbl
MIPUMEHEHUS pa3pabOTKH IPOrPaMMHOTO

obecneueHus

OIIK-8.2. YMeer cocTaBisATh |YMeeT nucaTh NapajliebHbIE IPOTPaMMB,
QITOPUTMBI, pa3pabaThiBaTh  |KOMIIMIUPOBATH UX U 3AIyCKaTh
porpaMMbl Ha
AITOPUTMUYECKUX SI3BIKAX
POTpaMMUPOBAHUS,
TECTUPOBATH
paboTocrnocoOHOCTh
pOrpaMMBbI, HHTETPHPOBATH
IpOTpaMMHBIE MOJTYJTH

OIIK-8.3. Bnageet Bnaneer si3pikamu nporpammupoBanus C/C++
NroOpUTMUYECKUMH si3bikamu |uinu Fortran, texnonorusimu MPI u OpenMP
IPOrpaMMHUPOBAHUS,
HaBbIKaMU OTJIaJKH U
TECTUPOBAHUS
paboTocrnocobHOCTH
IIPOrPaMMbI
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OIIK-9. Cnocoben
OCBanBAaTh MCTOAUKHN
HCIIOJIb30BaHUS
[IPOTPAMMHBIX CPEICTB
JUTSL PELICHUS
HpaKTI/IqCCKI/IX 3a1a4

OIIK-9.1. 3naer
KJIACCU(PUKAITUIO
[IPOrPAMMHBIX CPEICTB U
BO3MOXHOCTHU UX
MMPUMCHCHUA OJId PCIICHUA
MMPAKTUYCCKUX 3aaa4

3HaeT TeXHOJIOTMH MapaljIeIbHOTO
MIpOrpaMMHUPOBaHUS U 00JACTH UX
MIPUMEHEHUS

OIIK-9.2. YMeeT HaXOaUTh U
aHAJM3UPOBATH TEXHUYECKYIO
JIOKYMEHTAIIUIO TI0
HCIIOJIb30BAaHUIO
MPOrpaMMHOTO CPEJ/ICTBA,
HCIIOJIB3YET MPOrPaMMHbBIC
CpEe/ICTBA /ISl PEIICHHUS
KOHKPETHOM 3a7a4u

Crioco0GeH caMOCTOSITETFHO U3y4YaTh HOBbIE
TEXHOJIOTUH MapaieIbHOTO
MIPOrpPaMMHUPOBAHUS

OIIK-9.3. Bmaneer
METOIUKAMHM HCIIOJIb30BaHU
MIPOTPaMMHOTO CPE/ICTBA B
COOTBETCTBYIOIIEM BHJIE ISt
pelleHnss KOHKPETHOH 3a7auu

CrniocobeH 3amycKkaTh napaieabHble
IPOTpaMMBbl, IPU HEOOXOIUMOCTH,
IpeBapUTEeIbHO KOMIIMIMPOBATh, IIPU
HE00XOIMMOCTH MPEABAPUTEIHHO
KOPPEKTHPOBATH KOJ IPOTrPAMMBI

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIKC-1. Criocoben
3aHUMAThCS
po(heCcCHOHATLHOM
pa3paboTKO#
MIPOrPaMMHOTO
obecneyeHus 1
MPUHUMATh TPOCKTHBIC
peIICHUS TTPH
BBITTOJTHEHUH
IIPOU3BOJICTBEHHBIX H
Hay4YHO-
HCCIIEIOBATENBCKUX
3a1a4

[IKC-1.1. 3gaeT MeTOqUKHU
pa3pabOTKH IPOrPaMMHOTO
obecrieueHHsI 7151 PEIICHHS
KOHTPETHBIX
MIPOU3BOJICTBEHHBIX U
Hay4YHO-HCCIIEA0BATEIIbCKUX
3a1a4

3HaeT KpUTEpUU KayecTBa MapaiebHbIX
porpaMM U GakTopsbl, BIUSIOLIUE HA 3TH
KpUTEpUU

ITIKC-1.2. YMmeeT npuHUMaThH
IPOEKTHBIE PEILICHUS MIPH
BBINOJIHEHUH
MPOU3BOJICTBEHHBIX U
HAYYHO-HMCCIIE0BATEIbCKUX
3a1a4

Ymeer cocTaBiATh 3 PEKTUBHbIE aTTOPUTMBI,
OCHOBBIBAsICh HA aNmapaTHON KOH(UTYpaLuu
BBIYUCIIUTEILHONU CHCTEMBI

[NKC-1.3. Brnageer
COBPEMEHHBIMU SI3bIKAMH U
cpeacTBaMu pa3paboTKH
MpOrpaMMHOTO oOecreueHus
B KOHKPETHBIX MPEIMETHBIX
obnacTsax

Crioco6GeH KOppEKTUPOBAThH AITOPUTMBI JJIs
YIy4II€HHA UX KaUCCTBCHHBIX XapaKTCPUCTHK
oA KOHKPETHYIO BBIYUCIIUTCIIBHYIO CUCTEMY

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
1 HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 10 BHAaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tadimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOM NeSITeIbHOCTH
o Bcero |CemecTpbl
Bunpl yueOHOI nesTenbHOCTH

4acoB 7 cemecTtp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 54 54

JIeKIIMOHHBIE 3aHATHSA 18 18
3
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JlaGopaTopHbie 3aHITHS 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 54 54
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero
[ToaroroBka k 3auery 7 7
[ToaroroBka Kk TECTUPOBAHUIO 7 7
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHOU padboTe 14 14
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 14 14
Hanucanue otdera no aboparopHoit padote 12 12
Oo0mas Tpyn0eMKoOCTh (B 4acax) 108 108
OO0mas TpyroemMKkocTh (B 3.e.) 3 3

5. CTpykTypa ¥ colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Bcero yacos
JIa6. | Cam. dopmupyemsbie
Hazpanwust pa3nenos (TeM) AUCIUILTUHBI 3aH., (6e3
pab. |pab., d KOMIIETCHITNH
q JK3aMeHa)
7 cemecTp
1 CocrosiHrie 1 IpoOIIeMbI apalIeIbHBIX 2 - 2 4 OIIK-9, OIIK-8
BBIYMCIICHU.
2 MopenupoBaHue U aHaJIU3 NapauleabHbIX |2 - 2 4 OIIK-9
anroputMmoB. [loka3arenu kauecTsa.
3 DTansl pa3pabOTKH MapaIeTbHBIX 1 - 2 3 OIIK-8, IIKC-1
MeToaoB. CpencTBa pa3paboTKu
napajuIebHBIX IPOrpaMM.
4 NnTepdetic nepexaun coobmenuii MPI 5 20 22 47 OIIK-8
5 Texnonorus nporpammupoBanust OpenMP |4 16 22 42 OIIK-8, I[IKC-1
6 TexHOJOTMHU APAIIEIBHOTO 2 - 2 4 OIIK-9
nporpammupoBanust CUDA u OpenCL
7 IlapasnienibHblE YHCIIEHHBIE aITOPUTMBI JUIs |2 - 2 4 OIIK-8, I[IKC-1
pEIIeHUs TUIIOBBIX 3a/1a4 BBIYUCIUTEIHHON
MaTEeMaTHKH.
Uroro 3a cemectp|18 36 54 108
Utoro |18 36 54 108

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JICKIHUIM) MPUBEICHO B TabywmIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.U. 11O JCKIHSIM)

TpynoemkocTsb
HasBanus paznenoB | ComeprkaHue pas3aenoB (TeM) TUCIUILIAHBI (TeKIHOHHbIe dopmupyembie
(Tem) TUCUUTLTAHBI (B T.4. TIO JIEKITUSIM) KOMIIETCHIIUU
3aHATHUSA), U
7 cemecTp
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1 Cocrostaue u dakTopsl, BAUSIOMUE Ha 3PPEKTHBHOCTD OIIK-9
po0IsIEMbI IapaJuleIbHbIX BbIYUCIeHUN. TpyaHocTH 1
napajuieIbHbIX MIEPCIICKTHBBI PA3BUTHS
BBIYUCIICHHH. MHOTOITPOIIECCOPHBIX BHIYHCIUTEIBHBIX
CUCTEM U NapauIeIbHOTO
IPOTPaMMHUPOBAHUSI.
Hroro
2 MopenupoBaHue 1 KoHuenmnus HeorpaHu4eHHOTr o OIIK-9
aHaJIM3 MapaJieNbHBIX  |mapauienu3Ma. ['padobie Moaenu
AITOPUTMOB. MapaieNbHbIX aITOPUTMOB.
[Toka3zarenu kauecTBa. | ACHUMIITOTUYECKHUE OLIEHKU BPEMEHH
BbINONHEeHMs. KackaHble BRIYUCIICHUS, UX
peanu3aiys. Y CKOpeHue 1
s dexkTuBHOCTE. 3akoH Amaana. Bnusuue
BpPEMEHH MepeIauu JaHHbIX Ha
3¢ (HEeKTUBHOCTH aAITOPUTMA.
Hroro
3 DTansl pa3paboTKu [Tapannenusm gaHHBIX U HapaJUIeIu3M OIIK-8, ITKC-1
napajuleNIbHBIX METOJIOB. |3a1a4. OCHOBHBIE ATAIbI pa3padOTKU
CpeacrtBa pa3paboTKu  |mapajuIeIbHOTO aJropUTMa:
napajuIeNbHbIX J€KOMIIO3UIINS, TPOEKTHPOBaHNE OOMEHOB
MIPOrPaMM. MeX1y 3a7lauaMu, YKpyITHEHHE,
TUTAHUPOBAHHUE BHIYMCIICHUH.
Hcnonbs3oBaHue SI3bIKOB
MPOrpaMMHUPOBAHUS U
KOMMYHHKAIIUOHHBIX OMOINOTEK U
uHtepdeticoB. PacmapamienuBarorniie
KOMITUJISITOPBI, IUPEKTUBBI B SA3bIKAX.
[TapannensHbIe MpeIMETHBIE OMOTUOTEKH.
WNHcTpyMeHTalIbHbIE CUCTEMBI JTS
MPOEKTUPOBAHMUSI TTAPAIIIEIbHBIX
MIPOrpaMM.
Hroro
4 Unrepdeiic nepenaun |lects 00mmx Gpynkuuit MPI, OIIK-8

coobienuiit MPI

KOMMYHHKATOpbL. DyHKIIMH 0OMeHa
COOOIICHUSMH THTIA «TOYKA-TOUKAY:
ONOKHMPYIONINI 1 HEOJIOKUPYIOLIHiA OOMEH,
CHHXPOHHBIE U CTAaHJAPTHBIE TIOCHUIKH
coobuiennii. KonnektuBHbIE PYHKINU
0o0OMEHa JaHHBIX: IUPOKOBEIIATEeIbHAS
pacchUIKa, QYHKIHH cOOpa M pacChIaHus
TaHHBIX. OYHKITUN PEAYKIIMHA JaHHBIX.
Co3pmanue rpynin nponeccoB, 00JacTu
CBSI3U, KOMMYHUKATOpbl. OOMEH JaHHBIMU
BHYTPH TPYTIIBI, MEKTPYITIOBOH OOMEH.

Htoro
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5 Texnousorus [TocnenoBarenbHbIE U NapaJUICIbHBIC HUTH 4 OIIK-8
[IPOrPaMMUPOBAHUS nporpammsl. lupextussl OpenMP,
OpenMP byHKIIUU
BPEMEHHU BBIIIOJIHEHUS, [IEPEMEHHbBIE
oKkpyxeHus. Kinaccel nepeMeHHBbIX.
Opranu3zanus napajuleIbHbIX CEKIUH.
[TapannenbHble UUKIIBL. JIUpEKTUBBI
cuHXpoHm3anuu. [Ipumenenue GpyHKImMi n
MEPEMEHHBIX OKPYKCHHS
JUIS BBIIIOJTHEHUS TTapalIeIbHbIX
IIPOrpaMM.
Hroro 4
6 TexHonoruu [TpumeHeHue rpapuecKux MpoIeccopoB B 2 OIIK-9
napajuieJIbHOTO napajuieJIbHOM IPOrPaMMHUPOBAHUH.
IpOrpaMMHUpPOBaHUs Mopeinb NOTOKOBBIX BHIYUCIICHUIA.
CUDA u OpenCL Pacmmpenus s3pika C. PaboTa ¢ mamsThio.
[Ipumepsl mporpaMM MaTpUYHBIX
BBIYMCIICHHM.
HUroro 2
7 IapamienbHbie MaTpHu4HO-BEKTOPHOE YMHOKEHHUE. 2 OIIK-8, ITKC-1
YyuciieHHbIe anropuT™Mbl | Anroputmbl @okca u Kennona. Pemenue
JUISL pEIICHUS TUIIOBBIX  |CHUCTEM JIMHEHHBIX YpaBHEHHI: METO
3aja4 BeIYMCIUTENbHON |["aycca, nTepaninoHHbIE METOIBI.
MaTEMaTHKH. [TapannenbHas COpTUPOBKA; IMy3bIpbKOBas,
[enna, ObicTpasi COPTUPOBKA. 3a1a4u
o0paboTku rpadoB.
HUroro 2
Uroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
He npenycmoTpeHo y4eOHbBIM MIIaHOM
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue 1abopaTopHbBIX paboT MpuBEICHO B TadmuIe 5.4.
Tabmuia 5.4 — HamMmeHoBaHue 1a00paTOPHBIX padboT
Hasanus pasnenos (Tem) HaumenoBanue 1abopaTopHbIX dopmupyemble
TpynoemMKoCTs, 4
JUCHUTUTUHBI pabot KOMIIETEHIINH
7 cemecTp
4 UnTepdeiic nepenaun OcHoBHbIe pyHKIMH nTepeaayr MPI OIIK-8
coobmenunit MPI Konnexkrususie pynkimn MPIL. 8 OIIK-8
O6paboTka
MacCUBOB
[TpousBoansbie Tumbl JaHHbIX B MPI 8 OIIK-8
Hroro 20
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5 Texuonorust OOpaboTKa TaHHBIX C 8 OIIK-8
MPOrpaMMHUPOBAHUS ucnonb3zoBanuem OpenMP
OpenMP B3aumoneiicTByronue 8 IIKC-1
napaJuieNIbHbIE MTPOLIECCHI B Cpejie
OpenMP
Hroro 16
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buer caMocTosITENbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabmnuie 5.6.
Tabmuia 5.6 — Bujbl caMOCTOSITENIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Bunbr
HasBanus pasznenos . Tpynoemkocts, | opmupyemslie ®opmsbl
(TeM) TUCLMIUIMHBI CaMOCTOATCILHON q KOMITIETCHITUHN KOHTPOJIA
paboThI
7 cemecTp
1 CocrostHue u [ToaroroBka K 3auety 1 OIIK-8 3auéT
po0IeMbl IloaroroBka k 1 OIIK-8 TectupoBanue
HnapajuIeJIbHbIX TECTUPOBAHUIO
BBIYMCIICHHM. Utoro 7
2 MoaenupoBaHue U [ToaroroBka K 3auety 1 OIIK-9 3auéT
aHaJIn3 NapajuiCJIbHbIX  |[ToArOoTOBKA K 1 OIIK-9 TectupoBanue
aJITOPUTMOB. TECTUPOBAHUIO
ITokazaTenu kayecTRa. Utoro 7
3 DTansl pa3paboTKu [ToaroTroBka K 3a4ety 1 OIIK-8, ITIKC-1 3auéT
napajuieIbHbIX
MeTos108. Cpe/icTBa IloaroroBka x 1 OIIK-8, [IKC-1 | TectupoBanue
paspaboTKH TECTUPOBAHUIO
napajuieIbHbIX Voo >
Iporpamm.
4 Nnrepdeiic nepenaun |[loaroroska k 3ayery 1 OIIK-8 3auér
cooOwmenuit MPI [ToArOTOBKA K 3aIUTE 7 OIIK-8 3amuTa oT4eTa
oT4YeTa 10 o
naboparopHOit paboTe nabopaTtopHOit
pabote
[TonroroBka k 7 OIIK-8 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIMCaHHUE OTYETa
Hanucanue otyera o 6 OIIK-8 Ortuer o
nabopaTopHoii pabote nabopaTopHOI
pabote
[TonroroBka k 1 OIIK-8 TectupoBanue
TECTUPOBAHUIO
Uroro 22
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5 Texnomorus [TonroroBka k 3auery 1 [IKC-1 3auéT
IIpOrpaMMHpOBaHus [ToaroroBka k 3amuTe 7 ITKC-1 3ammra oT4era
OpenMP OT4YeTa 10 o
nabopaTopHO# paboTe nabopaTopHOH
pabore
ITogroroska k 7 [IKC-1 JlaGopatopHas
nabopatopHoii pabore, pabota
HamucaHue oT4era
Hanucanwne otuera no 6 [IKC-1 Ortuer no
naboparopHoit paboTe nabopaTtopHoOit
pabore
IToaroroBka x 1 IIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 22
6 TexHonoruu [ToaroroBka k 3auety 1 OIIK-9 3auéT
11apaJuIeIbHOTO [ToaroroBka k 1 OIIK-9 TectupoBanue
HpOTrpaMMHUPOBaHUA TECTUPOBAHUIO
CUDA u OpenCL Utoro )
7 IapauienbHbie [TonroroBka k 3auery 1 OIIK-8, ITKC-1 3auéT
HHCJICHHBIC JTOPUTIMBL | 15 1ro10BKA K 1 OIIK-8, [IKC-1 | TectupoBanue
JUISL PEIIEHHA THIOBBIX | poriopamnio
3a/1a4 BBIYUCIIATEIHHON
MaTeMaTHKH. Hroro 2
Hroro 3a cemectp 54
Hroro 54

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYECHUH TUCIMILINHBI, U BUIOB

3aHSITUH
Buner yueOHoii
®opMupyemsie JEeATEIIbHOCTH
@OpMBI KOHTPOJIA
KOMITETCHITHH Jlex. JIab. Cam.
3aH. pao. pao.

OIIK-8 + + + 3auér, 3ammTa oT4eTa 1Mo JabopaTopHOi padoTe,
Jlaboparopnas padota, TectupoBanue, OT4eT MO
naboparopHoii pabote

OIIK-9 + + 3auért, TectupoBanue

[MKC-1 + + + 3auér, 3ammra oTyeTa 1Mo J1abopaTopHOii pabdoTe,
Jlaboparopuas padota, TectupoBanue, OT4eT 1Mo
nabopatopHoi pabore

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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MaxkcumanbHbII MaxkcumanbHbII MakcHmaiIbHEL R
DopMBI KOHTPOJISI O6amn Ha 1-yro KT ¢ | Oasn 3a mepuon Oaz 3a nepuon Beero 3a
Hauana cemectpa | Mexay KT u 2KT Moy 2KT u na ceMectp
KOHEI] ceMecTpa
7 cemecTp
3auér 0 0 0 0
3ammra oT4eTa 1mno 12 12 18 42
nabopaTopHoi padbore
JlaGopartopHnas pabota 4 4 6 14
TectupoBanue 10 10 10 30
Otuet no nabopaTopHOH 4 4 6 14
pabote
Nrtoro makcumym 3a 30 30 40 100
nepuos
Hapacratomum urorom 30 60 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tao6ymma 6.2 — Ilepecuer OaIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bannbl Ha ATy TEKyIIero KOHTPOIS Ornenka
> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIe

6.3.

Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY

HroroBas cymma 6asios,

Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)

4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO)

Hwuxe 60 6amios

F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI

7.1. OcHoBHas1 JUTEpaTYpa

1. BoeBoaun B.B., Boeonun Bi.B. [Tapannensusie Beruncnenus. — CI16.:bXB-IlerepOypr, 2002.
(mamuune B 6ubnuoreke TYCVYP - 20 3k3.).
2. Crykonos, C. B. [lapannensHoe nporpammupoBanue. [Ipaktukym : yue6Hoe nocodue / C. B.
Crykonos. — Kemeposo : KemI'V, 2020. — 273 c. [DnexTpoHHBIH pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/173547.

7.2. lonoiHUTEIbHAS JTUTEPATYPa
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1. AatonoB A.C. Texnonoruun napasmieiabHoro nporpammupoBanuss MPI u OpenMP. YueGHoe
nocobue 11 By30B.- M.: M3n-Bo MI'Y, 2012 .- 2012 .- 344 c. (manmuue B Oubnamoreke TYCYP - 30 5k3.).

2. MansBko, A. A. [lapamnensHoe MporpaMMUPOBaHHE Ha OCHOBE TEXHOJIOTHM openmp, cuda,
opencl, mpi : yueGHOe mocodbue st By30B / A. A. MansaBko. — 3-¢ u3a., ucup. u nomn. — Mocksa :
N3pnatenscTtBO HOpait, 2022. — 135 c¢. [DnekTpoHHBIH pecypc]: — Pexum pgoctyna:
https://urait.ru/bcode/492127.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. ®edenop H.II. [lapanmenbHOE HporpaMMHpPOBaHHE. MeETOIWUUYECKUE YKa3aHUS II0
CaMOCTOATENbHON M MHAMBUAYaIbHOU pabdote cryaeHToB / Tomck [DnexTponnsiii pecypc]: TYCVYP,
2011. - 7 c. [DNeKTPOHHBIU pecypc]: — Pexuwm pocTtymna:
http://asu.tusur.ru/learning/spec230105/d52/s230105_d52 work.doc.

2. llensmuna, E. A. [lapannenbHoe nporpaMMupoBaHue [DIIeKTpOHHBINA pecypc]: MeTonnueckue
yKa3aHMsI 10 BBIIIOJHEHUIO Ja0OpaTOpPHBIX pabOT U caMOCTOSITENbHOM paboThl A cTyaeHToB 230400.62
«MupopmanmoHHbie CUCTEMBl M TEXHOJOTUU» [DJIEKTPOHHBIM pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/3874.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JIUII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst v ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe odecrnedyeHre JUCHMIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHasi ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymnibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYueOHas BrIUMcIUTENbHAs abopatopus / KoMnbloTepHBIM Kiacc: ydeOHass ayIuTOpHUs s
NPOBEJACHUS 3aHITHH MPAKTHYECKOTO THIA, ydyeOHas ayauTOpUs I NPOBEACHHS 3aHITHH
71a00paTOPHOTO THUIA, MOMEIIEHUE IJISI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
MOMEIICHUEe JUIsI IPOBEACHUS T'PYNIOBBIX M WHIWBUIYaJIbHBIX KOHCYJbTALMI, MOMEIICHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJISI ¥ TPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 74, 435 ayg.

Onwucanue UMEIONIErocs 000PYI0BaHUS:
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- Pabouas cranuusa Aquarius Pro P30S79 Intel Core 17/4 T'6;
- RAM/500T'6 HDD/LAN (10 mit.);

- [Tpoextop ACER X125H DLP;

- Konnunuonep;

- Buneokamepa (2 mt.);

- Touka noctryna WiFi;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

-pulTY;

- daitnoserit menemxkep WinSCP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOpHUH (KOMIBIOTEPHBIE KIACCHI),
PacooKEHHBIC IO apecaM:

- 634050, Tomckas o6mnacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH
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Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIONIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

BBIYHMCIIMTEILHOM MaTEeMAaTHKH.

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 CoctosiHue 1 MpOOIEMBI OIIK-9, OIIK-8 |3auér [lepeuenb BOIIPOCOB J1st
napajuIeNbHBIX BEIYMCICHUN. 3auera
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 MopenupoBaHue U aHATU3 OIIK-9 3auér [Iepeuenb BOompocoB Jyist
napajuieIbHBIX aJTOPUTMOB. 3aueTa
Iloka3arenn kauecTsa. TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3a/IaHUI
3 Dransl pa3paboTku OIIK-8, [IKC-1  |3auér [lepeuenp BOonpocoB Jyist
napajuieIbHbIX METO/IOB. 3aueTa
Cpencrsa paspaboTku TecTtupoBanue [IpuMepHbIii TEpedeHb
mapaiCIbHBIX IIPOrpaMMm. TECTOBBIX 3a,I[aHHﬁ
4 Nnrepdeiic nepenaun OIIK-8 3auér IIepeyens BOnpocoB 11t
coobmmenuit MPI 3auera
3amuTa otdyera no |IIpumepHslii nepedeHsb
nabopaTopHOH BOITPOCOB JIJIs 3AIIUTHI
pabote 1a00paTOPHBIX PadoOT
JlaboparopHas Tembl 1abopaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
Otuet no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOit
pabote
5 Texnonorus OIIK-8, IIKC-1  |3auér [lepeuenb BOIIPOCOB IJ1st
nporpammupoBanusi OpenMP 3a4era
3amuTa otyera o |IIpumepHslil nepedeHb
nabopaTtopHoit BOIIPOCOB JIsI 3aLIUTHI
pabote 1a00paTOpHBIX PaboT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHUN
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopatopHoit
pabote
6 Texnonoruu napamuiensioro |OIIK-9 3auér [Iepeuenb BOmpocoB Jyist
nporpammupoBanus CUDA u 3a4era
OpenCL TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3a/IaHU
7 IlapaniesibHble YUCIICHHBIE OIIK-8, TIKC-1  |3auér [Iepeuens BOIIPOCOB 115t
AJTOPUTMBI JJIsl pEILICHUS 3aueTa
TUIIOBBIX 3314 TectupoBanue [IpumMepHbIii IEpeYeHb

TECTOBLIX 3aJaHUN
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Yro Takoe kiactep?
a) KOMIIBIOTEP C MHOTOSIJIEPHBIM TIPOIIECCOPOM
b) HaOOp COETMHEHHBIX CEThIO BEIYMCIUTEIBHBIX Y3JI0B
C) COBOKYMHOCTH MPOIIECCOPOB C 00IIEH TaMAThIO
d) kommbroTEp C rpaUUECKUMU YCKOPUTEISIMH
2. JlaiiTe onpeaesieHHe MOHATHIO MYJIBTHUIIPOLIECCOP.
a) MHOTOITPOIIECCOPHAsT BEIYMCIUTEIbHAS CHCTEMa C 00IIeH MaMSIThIO
b) MHOTOSIACPHBIN TIPOIIECCOP
C) MHOTOIIPOIIECCOPHAsT BEIYUCIUTEIbHASI CUCTEMa C PacIpe/Ie]ICHHOW MaMsIThIO
d) xmactepHas BBIYHCIUTENBHAS CHCTEMA
3. Uewm onpenensieTcs WK OT YEro 3aBUCUT YCKOPEHHUE MapajieIbHON MporpaMmbl?
a) onpexensiercs pazmepom Ol
b) 3aBUCHUT OT OBICTPOJICHCTBUS CETH
C) OTHOIIIEHHE BPEMEHH BBITTOJTHEHHS MTOCIIEIOBATEIHLHOM MPOTpaMMBbI K TapaIeIbHON
d) onpenensercs TOMBKO MPOU3BOAUTEIBHOCTHIO MPOIIECCOB
4. JlaiiTe onpeaesieHHe MOHATHIO "'TTapaKOMITbIOTED".
a) o0y1azjaeT HeOrpaHMUYEHHBIM YUCIIOM TpolrieccopoB U o0bemom Ol
b) IBYXIIPOLIECCOPHBIN KOMITBIOTEP
c¢) komnbroTep ¢ AByMs rpaduyecKUMU YCKOPUTEIIMU
d) cocTouT U3 OCHOBHOTO U MOJJYMHEHHOT'O IIPOLIECCOPOB
5. 3auyem HyXeH 3aKOH AMpana?
a) TIO3BOJISIET OTIPEACIIUTh HEOOXOIUMOE YHCIIO TIPOIIECCOPOB
b) onpezaensieT yckopeHue napakoMIbroTepa
C) 3aJ1aeT YHCJIIO SPYCOB MapalIeIbHOW POTPaMMEI
d) orpaHMYMBaEeT yCKOPEHHE AITOPUTMA €TO MOCIIeI0BATEIHLHON YaCThIO
6. Kaxk onpezensercss KOJIMYECTBO ATAOB KACKaJHON CXEeMbl CyMMHUPOBaHUS?
a) IBOMYHBIN Jlorapudm ot yrcia aaHHbIX (N)
b) N/P
c)N
d) N*P
7. Pacumdpyiite cokpamienue MPI.
7 Pacumdpyiite cokpamenne MPI
a) Minimal Processors Interface
b) Message Passing Interface
¢) Maximal Program Include
d) Message Pattern Identification
8. Ha3Hauenue kiroua —0 B MpOrpaMMe gecc
a) Nnoy4eHre 0ObeKTHON (OPMBI TPOrPAMMBbI
b) oH 3amaet uMst BXOHOTO (haiina
C) KOMIIOHOBKA OOBEKTHBIX MOJyJIEH B 3arpy304HbIil
d) on 3aaeT uMs BBIXOJIHOTO (ailia
9. Uro Takoe koMmyHuKaTop B MPI?
a) KOMMYTaTOp y3JIOB B CYIIEpPIBM
b) pacnipeensieT naHHbBIE TIO MPOIEccaM
¢) 00BeaUHSIET TPYIITY MPOIECCOB JJIS Mepeavyn TaHHBIX
d) ceaspiBaet nokansHbIe OII y3510B B 0011y10 OI1
10. Yro onpenensier pynkuus MPI Comm_size?
a) YHCIIO TIPOIIECCOB, BHITIOIHSIONINX TPOTPAMMY
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b) HOMep Tpoliecca TeKyIero ysia
C) 3aJ1aeT pa3Mep KOMMYHHKATOpa
d) pasmep naHHBIX TSI Iepeadn

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

MynpTUIpOLECCOPBI U MYJIBTUKOMIIBIOTEPHI.

KnacTepHble MHOTOIIPOLIECCOPHBIE BBIUNCIUTEIBHBIE CUCTEMBI.

I'padoBast monens "onepanus - onepanasl". Ee mapamerpsl.

ITapakoMIIBIOTEP KaK MOJENb 1APAJUICIIbHBIX BBIYUCICHUN.

Onucanue napajienbHOI0 aJIrOpUTMa, pacCliCaHnue

ACCUMIITOTUYECKNE OLIEHKH BPEMEHU BBINOJIHEHUS IApAJIIEIbHOTO aJITOPUTMA.
VYckopenue u 3¢ppeKTUBHOCTD KaK MOKa3aTe I  MapauieIbHbIX BRIYHUCICHUMN.
KackanHas cxema cyMMHpOBaHUS.

MoauduurpoBaHHas KackaJHas cXeMa CyMMHPOBaHHUSL.

KackanHble anropuT™Mbl BEIYMCIEHNS BCEX YaCTHBIX CYMM.

. Kackaguble anropuTMbl napaiienbHOr0 BEIYUCIECHHUST 0000IEHHOTO MOJMHOMA.

. 3akoH Amnana. BinsiHue BpeMeHM Nepeiauyl JTaHHBIX Ha YCKOPEHHUE.

. MacmtabupyemMoCTh napajuieibHbIX alTOPUTMOB.

. [apannenusm gaHHBIX U apaJIEIU3M 3a1a4.

. DTansl pa3paboTKU MapauieIbHON MPOrpaMMBl.

. OCHOBHBIE TEXHOJIOIMH NAPAJJIEIBHOIO IPOrPaMMUPOBAHUS.

. OcHoBuble npuHuMnsl MPIL. [Tapannensnas nporpamma tuna SPMP.

. Yersipe koHuenuuu MPI. IlonsiTue KOMMyHHKaTOpA.

. Iects ocHOBHBIX (pyHKIMIT MPI.

. MPI. ®ynkuuu Touka-TouKa I epeiadi COOOIICHHIA.

. Komnexrusnsie pynkiun MPI. [llupokoBemaTenbHas pacCbUIKH U PeAYKLHUS TaHHBIX.
. Komnexrusnsie pynkuun MPI m1st pacebuiku u cOopa TaHHBIX.

. KoncrpyupoBanue npousBoansix TunosB B MPI. HenpepbIBHBIN 1 BEKTOPHBIH CIIOCOOBI.
. KoncrpyupoBanue npousBoansix TunoB B MPI. IHAEKCHBIN U CTPYKTYpPHBIN CIIOCOOBI.
. ®opmupoBaHue COOOIICHUH MPH MOMOIIN YIIAKOBKU U PACIIAKOBKH JAHHBIX.

. OcHoBHBbIe puHIMIBI TexXHOJI0ruu OpenMP. Ctpykrypa OpenMP.

. Mopnensp BeinonHeHnus nporpaMmMsl B OpenMP.

. Tunel nupextus B OpenMP.

. Hupexruna parallel. OcHOBHBIE TapamMeTpbl TUPEKTUBBI.

Hupekrtusa for. OCHOBHBIE MapaMeTpbl TUPEKTUBBI.

. YIpaBiieHHE OPSAIKOM BBIUYMCIIEHUI NApaJuIEIbHOTO LIUKJIIA.

. dupexTuBsl 114 napamwiennsma 3anad B OpenMP.

. OpenMP . Opranunzanusi B3aMMOUCKIIIOUEHHS TIPH UCIIOIB30BAHNHU OOIUX MEPEMEHHBIX.
. OpenMP. ®yHK1MM ynpaBieHUs KOJINYECTBOM ITOTOKOB.

. OpenMP. ®yHKIIMM CHHXPOHU3ALUU

. @yHkuuu BpeMeHu BoinoaHeHus: OpenMP.

. Ilepemennslie okpyxenus OpenMP.

. I'padpuueckue yckoputenu [Ipumenenne ux Juist OOIUX BHIYUCICHUH.

. Mogens nporpammupoBanust B CUDA. Device u xost.

. Uepapxus nureii B ¢ CUDA. Cetka, 6JI0KH, ITOTOKH.

. CUDA. Pacummpenus s3bika C. Cneundukatops! GyHKIUN U TEPEMEHHBIX.

. CocraBnble yactu cucrembl CUDA. bubnuoreku anroputMoB, Bpemenu ucnonnenus, CUDA

JIpausep.

Tuns! namstu B CUDA.

Pabota ¢ paznensemoii namsateio B CUDA.

JIuHelHBIN 1 GJIOUHBIN apaseNbHble aITOPUTMbI MATPUYHBIX BHIYUCICHUN.
OcHoBnble npuHLUIBEI TexHOT0ru OpenACC.

9.1.3. [IpuMepHBbIii NepeyeHb BONMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

. Ckaxxute, B KaKOM IIPOLIECCE BHIMOIHACTCS YKa3aHHBIA KO IPOTPAMMBI.
. Uro nenaet ¢pynknus MPI Bcast?

B ueM MokeT OBITE CMBICIT HCIIOJIH30BAHUS IIPOU3BOJHBIX THUIIOB?

CornacoBaHa Ha noptane Ne 61141 15



[Tosicaute paboTy nUpeKTUBHI for
. 3a4eM Hy>XKHa CHHXpOHU3aIus B IporpaMmmax?

O

9.1.4. Tembl 1a00paTOPHBIX padOT

OcHoBHble QyHKIMU niepenadn MPI

Komnextusnsie pynkiuu MPI. O6paboTka MacCcMBOB
IIpousBonusie TUIb! AaHHBIX B MPI

O6paboTka TaHHBIX ¢ Hcnoab3oBaHrneM OpenMP
B3aumopeiicTByomue napauienapHsle mpoueccel B cpene OpenMP

Nk WD

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JIe BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue AuCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuumniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapymeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue 1MCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.

CornacoeaHa Ha noptane N2 61141

17



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenanuu kadenpet ACY
npotokoa Ne 13 or«22 » 11 2018 .

COI'TACOBAHO:
JIOKHOCTD Nuunmaner, pamunms IMoamuce

3aBemyromniuii Beimyckaromieit kag. ACY A.M. KopukoB  CornacoBaHo,
9e8ba22e-f8dc-42a7-
a705-2441d49ffeee

3aBenytomuii obecrnieunBatomieit kap. ACY A.M. Kopukos CornacoBaHo,
9e8ba22e-f8dc-42a7-
a705-2441d49fteee

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houenr, kap. ACY A.N. UcakoBa CormacoBaHno,

79bf1038-9d22-4279-
ale8-7806307b7{82

3aenyrommii kadenpoii, kap. ACY

B.B. Pomanenko

CornacoBano,
c3e¢2018£-3231-48¢3-
b093-89b615342191

PA3PABOTAHO:

Kanaunar texaudeckux Hayk, kad. ACY

C.M. Andepor

Pazpabotano,
1bc0e516-62f4-4a3c-
b4e6-10c88d843547

CornacoeaHa Ha noptane N2 61141

18



