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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).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).
HNunexe nuctumaunel: b1.0.05.10.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
KOMIIETCHIINH JUCLUTIIINHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Komnerenius

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-8. Cniocoben
pa3zpabaThIBaTh
aJrOPUTMBI U
[POIrPaMMBbl, IPUTOHBIE
AJIA ITPAKTHYCCKOI0
MMPUMCHCHU

OIIK-8.1. 3naer
AJITOPUTMHUUCCKHUEC A3bIKA
[IPOrpaMMUpPOBAHUs, COCTaB U
CTPYKTYPY OIlEpALlMOHHBIX
CHCTEM, COBPEMEHHBIE CPEJIbI
pa3pabOTKU IPOrPaMMHOIO
obecrieyeHus

3HaeT crienupUKaIHA CPECTB Pa3IMIHBIX
TEXHOJIOTHI NapajuieIbHOTO
IPOTPaMMHUPOBAHUS

OIIK-8.2. YmeeT cocTaBiATh
aJTOPUTMBI, pa3padaThIBaTh
pOrpaMMbl Ha
AITOPUTMHUYECKHX S3bIKAX
IPOrpaMMHUPOBAHUS,
TECTHUPOBATh
paboTOCITOCOOHOCTH
MIPOrpaMMbl, UHTETPUPOBATH
MIPOrpaMMHBIE MOIYJIH

YMmeeT nucath napauieabHble TPOrPaMMBl,
KOMITMJIMPOBATh UX U 3aIyCKaTh

OIIK-8.3. Bnaneer
QITOPUTMUYCCKUMU SI3bIKAMH
pOrpaMMUPOBAHUS,
HaBBIKAMU OTJIAJIKU U
TECTUPOBaHUS
paboTocrnocoOHOCTH
POTPaMMBbI

Brnaneer a3sikamu nporpammupoBanus C/C++
i Fortran, rexnonorusmu MPI u OpenMP

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
MIPOrpaMMHOTO CPEJICTBA,
HCITIOJIB3YET MPOrPaMMHbBIC
Cpe/ICTBA JJIsl PEIICHHUS
KOHKPETHOM 3a7a4u

Crioco0GeH caMOCTOSITETFHO U3Y4YaTh HOBbIE
TEXHOJIOTUH MapaieIbHOTO
MIPOrPaMMHUPOBAHUS

OIIK-9.3. Bmaneer
METOIUKAMHM HCIIOJIb30BaHU
MIPOrPaMMHOTO CPE/ICTBA B
COOTBETCTBYIOIIEM BHJIE ISt
pelleHnss KOHKPETHOH 3a7a4u

CrniocobeH 3amycKaTh napaieabHble
IPOTpaMMBbl, IPU HEOOXOIUMOCTH,
IpeBapUTEeIbHO KOMIIUIMPOBATh, IIPU
HE00XOIMMOCTH MPEABAPUTEIHHO
KOPPEKTHPOBATH KOJ IPOTrPAMMBI

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabiuue 4.1.
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Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAM YUYSOHOU NeITeIbHOCTH

Beero |CemecTpsl
4acoB 7 cemectp

Bunel yueOHOIl nesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 54 54
JIeKunoHHbIE 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 36 36
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHAaSA 54 54
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ nMpenojaBaresieM, BCero
IToaroroBka K 3a4eTy 7 7
[ToaroroBka K TECTUPOBAHUIO 7 7
[ToaroToBka K 3auTe OTYETA MO JIAOOpaTOpHOU paboTe 14 14
[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 14 14
Harmmcanne otyera nmo nabopaTopHoit pabote 12 12
OO0mas TpyaoeMKoCTh (B 4acax) 108 108
Oo6mas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaM y4eOHOW JNesSTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Bcero gacos
JIab. | Cam. ®opmupyemsbie
HasBanus paznenos (TemM) JUCIUILIMHBI 3aH., (6e3
pab. |pab.,u KOMITETCHITH
q 9K3aMEHa)
7 cemecTp
1 CocrosiHue u mpoOIeMbl MapasuIeIbHbBIX 2 - 2 4 OIIK-9
BBIYMCIICHUM.
2 MoaenupoBaHKe U aHAIIN3 NTAPaJUIEIIbHBIX 2 - 2 4 OIIK-9
anroputmoB. [Ioka3zarenu kauecTsa.
3 Drambl pa3paboTKu napauieTbHbIX METOAOB. | 1 - 2 3 OIIK-8
Cpenctpa pa3paboTKu napauieabHbIX
MIPOrPaMM.
4 Nnrepdeiic nepenaun cooduiennit MPI 5 20 22 47 OIIK-8
5 Texnonorus nporpammupoBanusi OpenMP 4 16 22 42 OIIK-8, OIIK-9
6 TexHosoruu napamuieIbHOTO 2 - 2 4 OIIK-9
nporpammupoBanusi CUDA u OpenCL
7 ITapasuiesibHbIE YUCIICHHBIE aITOPUTMBI JUIs 2 - 2 4 OIIK-8
pELIEHNs TUIIOBBIX 3a/1a4 BBIUYMCIUTEIbHON
MaTEMaTHKH.
Uroro 3a cemectp| 18 36 54 108
Uroro| 18 36 54 108

5.2. Conep:xanue pa3aesioB (TeM) IUCIUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKocTb
HazBanus pasnenoB ConeprkaHue pa3iesioB (TeM) TUCIUILTAHBI (TeKIOHHbIE dopmupyembie
(TeM) TUCIUTUTAHBI (B T.4. TIO JICKITUSIM) KOMIIETEHIINHU
3aHATHSA), 4
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7 cemecTp

1 CocTosiaue ®dakTopsl, BIUAIONKE Ha Y)PEKTUBHOCTH OIIK-9
poOIeMbl napajJieNIbHbIX BbIYUCICHUH. TpyAHOCTH U
napajieNIbHbIX NEePCHEKTUBBI PA3BUTHUS
BBIYUCIICHUH. MHOTOIIPOLIECCOPHBIX BBIYUCIUTEIBHBIX
CHCTEM M NapajuIeNbHOrO
POTrPaMMHUPOBAHMUSL.
Hroro
2 MopenupoBaHue 1 KoHuenmus HeorpaHH4eHHOT o OIIK-9
aHaJM3 MapaJIeNbHbIX  |mapamenusMma. ['padoBbie MogeH
AJITOPUTMOB. NapajuleJIbHBIX aJITOPUTMOB.
[Toxazarenu kauecTBa. | ACMMITOTUYECKUE OLIEHKU BPEMEHU
BbINOJHEeHUsI. KackajHble BBIYUCIIEHUS, UX
peanu3anys. Y CKOpEeHue u
a¢dekTuBHOCTE. 3akoH Amaana. BimsHue
BPEMEHHU I1€PEIayuy TaHHbIX Ha
3¢ (HEKTUBHOCTH AITOPUTMA.
Hroro
3 Oransl pa3paboTku [Tapamienusm NaHHBIX U MApAIUICIA3M OIIK-8
napajiesIbHbIX METOJIOB. |3a7au. OCHOBHBIE 3Talnbl pa3paboTKH
CpenctBa pa3zpaboTku NapaJuIeIbHOTO AJITOPUTMA:
napaiesbHbIX JICKOMITO3HIIMSA, TIPOEKTUPOBaHUE OOMEHOB
IIPOrPaMM. MEXy 3a7auaMu, YKpyITHEHHE,
IUTAHUPOBAHHUE BBIUYUCIICHUH.
Hcnonp3oBanue A3bIKOB
IPOTrpaMMUPOBAHUS U
KOMMYHHKAITMOHHBIX OHMOJINOTEK U
uHTepdeiico. Pacnapannenuatomniye
KOMITMJISITOPBI, TUPEKTUBBI B S3bIKaX.
[TapannenbHble TpegMeTHbIE OMOTHOTEKH.
WNHcTpyMeHTaNbHbIE CUCTEMBI JUIS
NPOEKTHUPOBAHMUS HapaIIeIbHBIX
IIPOrPaMM.
Hroro
4 Nnrepdetic nepenaun |Illects 06mux ¢pynknuii MPI, OIIK-8

coobmennit MPI

KOMMYHHUKATOpbl. DyHKIIMK 0OMeHa
COOOIICHHUSIMHU THIIA «TOYKA-TOUKAN:
OJIOKMPYIONMIUN U HEOJIOKUPYIOMNNA 0OMEH,
CHUHXPOHHBIE M CTAHJIAPTHBIC TIOCBIIIKU
coobmienuii. KomnekTuBHbie GyHKIINN
oOMeHa JJaHHBIX: IUPOKOBEIATeIbHAS
pacchlika, GyHKIIUKA cOOpa U PACCHITaHMs
JMaHHBIX. OYHKIMHA PEIYKIUU JTaHHBIX.
Co3aaHue TpyI MpoLeccoB, 00JIACTH
CBSI3U, KOMMYHHKATOpbl. OOMEH TaHHBIMHU
BHYTPH TPy, MEXTPYTIIOBOI OOMEH.

Hroro
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5 Texnousorus [TocnenoBarenbHbIE U TAPAIIEIBHBIE HUTH 4 OIIK-8
[IPOrPaMMUPOBAHUS nporpammsl. lupexkrusst OpenMP,
OpenMP byHKIIUN
BPEMEHHU BBIIIOJIHEHUS, [IEPEMEHHbBIE
okpyxeHusi. Kitlaccel nepeMeHHbIX.
Opranu3zanys napamuiebHbIX CEKIUH.
[TapannenbHble HUKIIBL. [IUpeKTUBBI
cCUHXpoHM3aMu. [I[pumenenne QyHkuui u
MEPEMEHHBIX OKPYKEHUSI
JUISL BBITIOJIHEHUS TTapajlieIbHBIX
IIPOrPaMM.
Hroro 4
6 TexHonoruu [IpumeneHue rpaduuecKux MpoIeccopoB B 2 OIIK-9
napajuieJIbHOTO napajuieJIbHOM NPOrpaMMHUPOBAHUH.
IpOrpaMMHUpPOBaHUs Mopenb NOTOKOBBIX BBIYUCICHUH.
CUDA u OpenCL Pacmmpenus si3pika C. Pabora ¢ namsTbio.
[Ipumepsl nporpaMM MaTpUYHBIX
BBIYMCIICHUM.
HUroro 2
7 IapamienbHbie MaTpHUuHO-BEKTOPHOE YMHOKEHHE. 2 OIIK-8
YUCJIeHHbIE aropuT™Mbl | Anroputmbl @okca u Kennona. Pemenue
JUTSL pEIICHUS TUTIOBBIX | CHCTEM JIMHEHHBIX YPaBHEHUI: METO
3aja4 BeIYMCIuTENbHON |["aycca, urepaliioHHBIE METOIBI.
MaTEMaTHKH. [TapannensHas COpTUPOBKA; My3bIPbKOBAs,
[Henna, OpICTpast COPTUPOBKa. 3a1auu
o0paboTku rpadoB.
Hroro 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 pa3nenos (Tem) HaumenoBanue 1a60paTopHbIX dopmupyemble
TpynoemMKocCTs, 4
JUCHUTITUHBI pabot KOMIIETEHIINH
7 cemecTp
4 UnTepdeiic nepenaun OcHoBHbIe GpyHKIIMH rTepeaayr MPI OIIK-8
coobmenunit MPI Konnexkrusueie pynkimn MPIL. 8 OIIK-8
Oo6paboTka
MacCUBOB
[TpousBoanskie Tumbl JaHHbIX B MPI 8 OIIK-8
Hroro 20
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5 Texuonorust O0paboTKa JaHHBIX C 8 OIIK-8
MPOrpaMMHUPOBAHUS ucnonb3zoBanuem OpenMP
OpenMP B3aumoneiictByronue 8 OIIK-9
napaJuieNbHbIE MPOLIECCHI B Cpejie
OpenMP
Hroro 16
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buer caMocTosITENbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmuia 5.6. — Bujbl caMoCTOATEIbHOU PabOThI, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Bunbr
HasBanus pasznenos . Tpynoemkocts, | PopmupyeMbie Dopmsbl
(TeM) AMCIMITITUHBI CaMOCTOATEILHON q KOMIIETEHIIUHU KOHTPOJIA
paboThI
7 cemecTp
1 CocrostHue u [ToaroroBka k 3auery 1 OIIK-9 3auéT
po0IeMbl IloaroroBka k 1 OIIK-9 TectupoBanue
HnapajuIeJIbHbIX TECTUPOBAHUIO
BBIYHCIICHUIA. Utoro 7
2 MoaenupoBaHue U [ToaroroBka k 3auery 1 OIIK-9 3auéT
aHaJIn3 TApaJlICJIbHBIX  ([ToAroToBKa K 1 OIIK-9 TectupoBanue
aJITOPUTMOB. TECTUPOBAHUIO
[Tokazarenu kauecTna. Utoro 7
3 DTansl pa3paboTKu [ToaroroBka k 3auety 1 OIIK-8 3auér
napaiebHbIX
MeTos108. Cpe/icTBa IToaroroBka x 1 OIIK-8 TectupoBanue
paspaboTKH TECTUPOBAHUIO
napayuiebHbIX Voro >
MIPOrPaMM.
4 Nnrepdeiic nepenaun |[lonroroska k 3auety 1 OIIK-8 3auér
coobmennit MPI [ToaroToBKa K 3ammure 7 OIIK-8 3amura oTyera
oTyeTa 1o 1o 1abopaTopHOi
nabopaTtopHoO# pabore pabore
[ToaroroBka k 7 OIIK-8 JlaGopaTopHas
nabopaTopHoO# pabdoTe, paborta
HaIMCcaHue oT4eTa
Hanucanue otyera mno 6 OIIK-8 Otuer o
nabopaTopHoii pabote 1abopaTopHOii
pabote
IToaroroBka x 1 OIIK-8 TectupoBanue
TECTUPOBAHUIO
Uroro 22
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5 Texuonorust [ToaroroBka k 3auety 1 OIIK-9 3auét
nporpaMMupOBaHNsA IToaroroBka Kk 3amiure 7 OIIK-9 3amura oTUeTa
OpenMP oT4yera 1o 110 JTa0OPaTOPHOM
nabopaTopHoi pabore pabore
IToaroroska k 7 OIIK-9 JIaGopatopHas
nabopatopHoii padore, paborta
HAIMCaHKe OTYeTa
Hanucanue otuera no 6 OIIK-9 OtyeT no
nabopaTtopHo# pabore nabopaTopHOI
pabote
IToaroroBka x 1 OIIK-9 TectupoBanue
TECTUPOBAHUIO
Hroro 22
6 TexHonoruu [ToaroroBka k 3auety 1 OIIK-9 3auét
11apaJuIeJIbHOTO [ToaroroBka k 1 OIIK-9 TectupoBanue
HpOTrpaMMHUpOBaHUA TECTUPOBAHUIO
CUDA u OpenCL Utoro 2
7 IapasuienbHbie [ToaroroBka k 3auery 1 OIIK-8 3auét
HHCICHHBIC TTOPUTMBL | 116 1ro10BKA K 1 OIIK-8 TectupoBanue
AT PEIIEHHA THIOBBIX | porinopamio
3a/1a4 BBIYUCIIATEIHHON
MaTeMaTHKH. Hroro 2
Hroro 3a cemecTp 54
Hroro 54

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

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
Buner yueOHoif
dopmupyemsble JeATEeNbHOCTH
DOpMBI KOHTPOJIA
KOMIIETCHIIMH Jlex. JIab. Cam.
3aH. pao. pao.

OIIK-8 + + + 3auér, 3ammTa oT4eTa Mo JabopaTopHOM padoTe,
JlabopaTtopHas pabota, OT4yeT 1o Ja60paTOpHON
pabore, TectupoBanue

OIIK-9 + + + 3auér, 3ammra oTyera 1o JaboparopHoi padore,
JlaGopartopHas pabota, OT4eT no 1abopaTopHOH
pabote, TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcumManbHBIN
6asu1 3a mepuoj Bcero 3a
mexnay 2KT u Ha CEMECTD
KOHEII ceMecTpa

MakcumasbHbIit MakcumanbHbli
@DopMBbl KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gasun 3a nmepuon
Hayana cemectpa | Mexay 1KT u 2KT
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7 cemecTp
3auér 0 0 0 0
3amuTa oT4eTa 1Mo 12 12 18 42
nabopaTopHoii pabote
Jlaboparopnas padoTa 4 4 6 14
TectupoBanue 10 10 10 30
Otuet no nabopaTopHOH 4 4 6 14
pabote
Htoro makcumyM 3a 30 30 40 100
epuoz
Hapacratomum ntorom 30 60 100 100

6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoOB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 110 69% oT MakcuMaIbHOU cyMMBbI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYI0O U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIUIE

6.3.

Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Htorosas cymma Oanos,

OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)

4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopUTENBHO)

3 (yAOBIETBOPUTENHHO) (3a4TEHO) 65— 69

60 — 64 E (mocpencTBeHHo)

2 (HEey1OBJIETBOPUTEILHO) (HE 3aUTEHO)

Huxe 60 6amios

F (neynoBieTBopUTEIBbHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI

7.1. OcHoBHAas1 IUTEpaTypa

1. BoeBoaun B.B., BoeBoaun Bi.B. Ilapamnensubie Berancienns. — CI16.:bXB-IlerepOypr, 2002.

(mamuune B 6ubnmoreke TYCVYP - 20 3k3.).

2. Crykonog, C. B. IlapannensHoe nporpammupoBanue. [Ipaktukym : yueoHoe nmocodue / C. B.
CrykosnoB. — Kemeposo : KemI'V, 2020. — 273 c. [DnekTpoHHBIN pecypc]: — Pexum goctymna:

https://e.lanbook.com/book/173547.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. AntonoB A.C. Texnonoruu napasmienbHoro nporpammupoBanust MPI u OpenMP. Yyebnoe
nocobue 11 By30B.- M.: 3a-Bo MI'Y, 2012 .- 2012 .- 344 c. (manuuue B 6ubmuoreke TYCVYP - 30 3k3.).

CornacoBaHa Ha noptane N2 75790


https://e.lanbook.com/book/173547

2. MansBko, A. A. [lapamnensHoe MporpaMMUPOBaHNE Ha OCHOBE TEXHOJIOTHH openmp, cuda,
opencl, mpi : yueGHOe mocodbue mist 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-METOANYECKHE MOCOOUs

1. ®edenop H.II. [lapanmenpHOE HpOorpaMMHpPOBaHHE. MeETONUUYECKUE YKa3aHUS II0
CaMOCTOATENbHON M MHAMBUAYaIbHOUM pabote cryaeHToB / Tomck [DnexTponnsiii pecypc]: TYCVYP,
2011. - 7 c. [DneKTpOHHBI I pecypc]: — Pexuwm qocTymna:
http://asu.tusur.ru/learning/spec230105/d52/s230105_d52 work.doc.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUH AUCUUIIIMHBI PEKOMEHAYETCS 00paiaTbCsd 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 ¥ POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOHM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHBIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILIINHBIL.

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

YueOHas BrIuMcaUTENbHAs abopatopus / KoMnbloTepHBIM Kiacc: ydeOHas ayIuTOpHUs s
NpOBEEHUS 3aHATUN MNPaKTUYECKOro THUMA, yueOHas ayaUTOpHUs Ui MPOBEACHUS 3aHATUH
1a00paTOpPHOTO THUIA, MOMEIIEHUE IJISI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
MOMELIeHue AJs MPOBEIECHUS T'PYNIOBBIX U MHAUBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 74, 435 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Pabouas cranuusa Aquarius Pro P30S79 Intel Core 17/4 T'6;

- RAM/500T'6 HDD/LAN (10 mit.);

- [Tpoextop ACER X125H DLP;

- Konnunuonep;

- Buneoxamepa (2 mt.);

- Touka nocryna WiFi;

CornacoBaHa Ha noptane N2 75790 10


https://urait.ru/bcode/492127
http://asu.tusur.ru/learning/spec230105/d52/s230105_d52_work.doc
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

[IporpamMmMHoe obecrieueHue:

- Adobe Acrobat Reader;

-pulTY;

- daitnoserit Mmenemkep WinSCP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeACcTBa
npuema/mnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopmMax, MOOMIILHON CUCTEMBI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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BBIYMCIIMTEILHON MaTEeMAaTHKU.

1 Coctosinue u nmpoodIeMbl OIIK-9 3auét [Tepeuens BOIIPOCOB 1Jist
NapauIeIbHbIX BBIUMCICHUH. 3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 MoaenupoBaHue U aHau3 OIIK-9 3auér [Iepeuens BOIIPOCOB 1Ist
napajuieIbHbIX aJITOPUTMOB. 3aueTa
Ilokazareny KauecTsa. TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Drarmbl pa3paboTku OIIK-8 3auér [Iepeuens BOIIPOCOB It
napajuieIbHbIX METO/IOB. 3a4era
Cpencrsa paspaboTku TectupoBanue [IpuMepHBIil epeyeHb
mapajyiCJIbHBIX IIPOI'paMM. TECTOBBIX 3a,[[aHI/II71
4 UnTepdeiic nepenaun OIIK-8 3auér Ilepeuenb BOITPOCOB AJIst
coobmennit MPI 3a4era
3ammra otyeta no |[IpuMepHsIil nepeueHb
nabopaTopHOi BOITPOCOB JIJIs1 3aLUTHI
pabote 1a00paTOpHBIX paboT
JlaGopatopHas Tembl m1abopaTOpHBIX padoOT
pabota
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
Oruer o Tewmbl 1ab0opaToOpHBIX PabOT
nabopaTopHOI
pabote
5 Texunomorus OIIK-8, OIIK-9 |3auér ITepeuens BOIIPOCOB 1Jist
nporpammuposanus OpenMP 3a4era
3amuta otdyeta mo |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB JUISI 3aLUTHI
pabore 1a00paTOPHBIX paboT
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
6 Texnonoruu napamienssoro |OIIK-9 3auér IIepeyens BOonpocoB 11t
nporpammuposanusg CUDA u 3a4era
OpenCL TectupoBanue [IpumepHBIil nEpeyYeHb
TECTOBLIX 3aJaHuN
7 IlapajuiesibHble YUCIIEHHBIE OIIK-8 3auér [Iepeuens BOIIPOCOB It
AJITOPUTMBI JIs1 PELLICHUS 3a4era
TUIOBBIX 3a1a4 TectupoBanue [IpumepHsIil nEpeYEHb

TECTOBBIX 3aJIaHUN

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON 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 PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS 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 YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

L=

. Uro Takoe knacrep?

a) KOMIBIOTEP C MHOTOSIIEPHBIM MIPOIIECCOPOM

b) HaOOp COETMHEHHBIX CEThIO BEIYMCIUTEIBHBIX Y3JI0B
C) COBOKYMHOCTb MPOIIECCOPOB € 0OIIEH MaMAThIO

d) kommbIoTEp C TpahUUESCKUMHU YCKOPUTEIISIMU

. JlaitTe onpeneneHne MOHATHIO MYJIbTUIIPOLIECCOP.

a) MHOTOIIPOIIECCOPHAsT BEIYMCIUTEIbHAS CUCTEMa C OOIIEeH MaMSIThIO

b) MHOTOSIACPHBIN TIPOLIECCOP

C) MHOTOIIPOIIECCOPHAsT BEIYMCIUTEIbHASI CUCTEMA C PacIpeIeIICHHOW MaMsIThIO
d) kmactepHas BBIYUCIUTEIbHAS CHCTEMA

. UeMm omnpenensercss uiu OT 4ero 3aBUCUT YCKOPEHHUE NapajuieIbHON TPOrpaMmMbl?

a) onpenensiercs pazmepom Ol

b) 3aBUCHT OT OBICTPOJICHCTBUS CETH

C) OTHOIIEHUE BPEMEHU BBIMOIHEHUS MTOCIIEI0BATEILHON MTPOrpaMMBbI K HapasiedbHON
d) onpenensercs TOMBKO MPOU3BOAUTEILHOCTHIO MPOIIECCOB

[aiite onpeneneHre NOHATHIO ""TapakoMIbloTep'.

a) o0Ja1aeT HEOrPAHMYCHHBIM YHCJIOM TTporieccopoB 1 o0semom OI1

b) IBYXIIPOIIECCOPHBIA KOMIBIOTEP

¢) kommibroTep ¢ AByMs rpaUuecKUMU YCKOPUTEISIMHU

d) cocToUT M3 OCHOBHOTO M MOJYMHEHHOTO MPOIECCOPOB

. 3adeM Hy>KeH 3aKoH AMjana?

a) TIO3BOJISIET OTNPEACIIUTh HEOOXOIUMOE YHCIIO TIPOIIECCOPOB

b) onpeaenseT yckopeHue nmapakoMIbloTepa

C) 3aJ1aeT YHCIIO SPYCOB MapalIeIbHOW POTPaMMEI

d) orpaHMYMBaET yCKOPEHHE AITOPUTMA €TO0 MOCIIeI0BATEILHON YaCThIO

. Kak onpezgensiercs KoJIM4eCTBO ATANIOB KACKaAHON CXEMbl CyMMUPOBAHUS?

a) TBOMYHBIH Jiorapudm oT yucia nanHbix (N)
b) N/P

c)N

d) N*P

. Pacmdpyiite cokpamienue MPI.

7 Pacumdpyiite coxpamenre MPI
a) Minimal Processors Interface

b) Message Passing Interface

¢) Maximal Program Include

d) Message Pattern Identification

. Ha3znaueHue xitoua —0 B mporpamMme gec

a) TIOJTy4YeHHE 0OBEKTHOM (hOPMBI TPOTPAMMBI

b) oH 3amaet uMst BXOHOTO (haiina

C) KOMITOHOBKA OOBbEKTHBIX MOAYJIEH B 3arpy304HbBIN
d) oH 3amaet uMs BBIXOIHOTO (haiina

. Uro Takoe komMyHukatop B MPI?

a) KOMMYTaTOp y3JIOB B CYIIEPIBM

b) pacnipeensieT naHHbBIE TIO MpoIeccam

C) 00BEUHSET TPYTITY MPOLIECCOB IS TIEpeIayn JaHHBIX
d) ceaspiBaet nokansHbIe OII y3510B B 00111y10 OI1

Uro onpenensier pynakmus MPI Comm_size?

a) YKCIIO TIPOIIECCOB, BHITOIHSIONINX MPOTPaMMy

b) HOMep mpoliecca TeKyIero ysia

C) 3aJ1aeT pa3Mep KOMMYHHKATOpa

d) pasmep naHHBIX IS Iepeadn

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

MynpTUnpOLECCOPBl U MYJIBTUKOMIIBIOTEPHI.

KrnacTepHble MHOTOIIPOLIECCOPHBIE BBIUNUCIUTEIBHBIE CUCTEMBI.
I'padoBast monens "onepanus - onepanasl". Ee mapamerpsl.
ITapakoMIIbIOTEP KaK MOJENb 1APAJUICIIbHBIX BEIYUCICHUN.
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Ornucanue napajuienbHOTr0 aIroOpuTMa, pacircaHue

ACCUMIITOTUYECKHE OLIEHKH BPEMEHU BBINOJIHEHUS MapajlIeIbHOTO aJlTOPUTMA.
Yckopenue u 3pPeKTUBHOCTH KaK MOKa3aTeNld NapauleIbHbIX BRIYUCICHUH.
Kackannas cxema cyMMHpOBaHUS.

MonudunupoBaHHas KackaJHas CXeMa CyMMHPOBAHUSI.

KackanHble anropuT™Mbl BEIYUCICHUS BCEX YACTHBIX CYMM.

Kackannple anropuT™bl mapauieabHOr0 BEIYUCICHHS 0000IIEHHOTO OJIMHOMA.
3akoH Ampana. BivusHue BpeMeHu nepeiaun JaHHbIX Ha YCKOPEHHUE.
MacmrabupyemMocTh napajuieabHbIX alfOPUTMOB.

[Tapannenusm JaHHBIX U apaljIesiu3M 3a/ay.

Dranbl pa3paboTKH NMapajIeIbHONU MPOTPaMMBI.

OcHOBHBIE TEXHOJIOTUU MAPAJIIETBHOTO MPOTrPaMMHUPOBAHUSI.

OcnoBuble npuHuunsl MPI. [TapannensHas nporpamma tuna SPMP.

UYetsipe konuenmuu MPI. [TousiTue kommyHukaTopa.

[lIecth ocHOBHBIX pyHKINN MPI.

MPI. ®yHKIIMY TOYKA-TOYKA IS TIEpeIavu COOOIICHHI.

Konnextusnspie pynkuuu MPI. [llupokoBemarensHas pacChUIKH M PEYKIINS TaHHBIX.
Konnextusnspie pynkuuu MPI nist pacceiiku u cOopa JaHHBIX.

KonctpyunpoBanue npon3Boaubix TUioB B MPI. HenpepsiBHBINM 1 BEKTOPHBIN CIIOCOOBI.
KonctpyupoBanue npon3BoHbix TUIIOB B MPI. UHIEKCHBIN U CTPYKTYPHBIN CIIOCOOBI.
dopmupoBaHue COOOLICHH MPU MOMOILY YITAKOBKU M PACIIAaKOBKU JaHHbIX.
OcHoBHbIe TpuHLUINBI TeXHOJIO0THH OpenMP. Ctpyktypa OpenMP.

Mogens BbinoaHeHus mporpaMmbl B OpenMP.

Tunsl gupexktuB B OpenMP.

Hupexrtusa parallel. OcHOBHBIE TapaMeTPhl JUPEKTUBHI.

Hupexrtua for. OCHOBHBIE TTapaMeTPhl JUPECKTUBHI.

VYnpaiieHue NopsAKOM BBIYHCICHUH MapaieIbHOTO [UKJIA.

JupekTussl 115 napauienu3ma 3aaad B OpenMP.

OpenMP . Opranuzanus B3auMOUCKIIOYEHUS TTPH UCTIOJIb30BaHUHU OOIITUX MEPEMECHHBIX.
OpenMP. ®yHKuMM yripaBieHUs KOJIMYECTBOM MTOTOKOB.

OpenMP. OyHKIUH CUHXPOHHU3ALMHT

OyHKIMY BpeMeHU BblnoaHeHus: OpenMP.

ITepemennbie okpyxenust OpenMP.

I'paduueckue ycxkopurenu [Ipumenenne ux ajis 0OIMUX BEIYHCICHUM.

Mogpenb nporpammupoBanus B CUDA. Device u xost.

Uepapxus aurteit B ¢ CUDA. CeTka, 6JI0KH, TOTOKH.

CUDA. Pacmmupenus si3pika C. Crienudukatops! GyHKIMN U IEPEMEHHBIX.
Cocranbie yactu cuctembl CUDA. bubnuorexku anroputmoB, Bpemenu ucnonnenns, CUDA
JiparBep.

Tunsl namsitu B CUDA.

Pabota c paznensemoit mamsateio B CUDA.

Jlunelinblit 1 6JIOYHBIN TApaJIETBHBIC AITOPUTMBI MATPUYHBIX BHIYUCIICHUH.
OcHoBHbIe TpuHLHNBI TeXHOJIOTHH OpenACC.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

Ckaxute, B KaKOM IPOLIECCEe BBIMOJHACTCS YKa3aHHBIN KO/ POrPaMMBbI.
Yro nenaet pynkust MPI Bcast?

B 1yeM MoOXeT OBITh CMBICI HCIIOJIb30BaHMS TPOU3BOIHBIX TUIIOB?
[Tosicaute paboty nupekTussl for

3aueM Hy’KHA CUHXPOHHU3AlLlMs B IPOrpaMmax?

9.1.4. Tembl J1a00paTOPHBIX PadoT

OcHoBHbIe QyHKIMH nepenadn MPI

Konnextusnsie pynkmuun MPI. O6paboTka MacCuBOB
[IpousBoanbie TUIbI JaHHBIX B MPI

O6paboTka TaHHBIX ¢ ucnoiab3oBannem OpenMP
B3anmoaeiicTByromnme napasuienbHbie mpoiecchl B cpeae OpenMP
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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