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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHue crnoco06OB HPOrpaMMUPOBAHUS MHOTOMPOIECCOPHBIX M MHOTOMAIIMHHBIX
BBIUMCIIUTENIBHBIX CUCTEM IS A(PPEKTUBHOTO MCIIOIB30BaHUS UX BBIUMCIUTEIILHOTO pecypca.

1.2. 3agauy AUCHUILIUHBI

1. M3yuenue knaccuukaniy BHIYUCIUTENBHBIX CUCTEM U BUJIOB Mapajlienn3ma.

2. M3ydyeHune MaTeMaTHYECKUX MOJICNIEN 1 METOA0B NMapauieIbHOTO MTPOTPaMMHUPOBAHHS.

3. OcBoeHME TEXHOJIOTUH MapayiebHOTO MPOTPaMMUPOBAHUS [JIsI Pa3NMYHBIX KJIAacCOB
BBIYHCITUTENbHBIX CUCTEM.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.0.05.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

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

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Komnerenmums
KOMIIETEHIIUN JHCIUATIIINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-8. Cnocoben OIIK-8.1. 3naer 3HaeT cnenuuKaIuy CPEeICTB pa3IMUHbIX
paszpabaThIBaTh AJTOPUTMHUYECKUE S3bIKU TEXHOJIOTUI mapaieIbHOTrO
aJTOPUTMBI U MPOrPaMMHUPOBAHMUS, COCTaB U |[IPOTPaMMHUPOBAHUS
[IPOrpamMMBbl, IPUTOJIHBIE |CTPYKTYPY ONEPaALIMOHHBIX
JUISL IPAKTUYECKOTO CHUCTEM, COBPEMEHHBIE CPEJIbl
MIPUMEHEHUS pa3pabOTKH IPOrPaMMHOTO

obecneueHus

OIIK-8.2. YMeer cocTaBisATh |YMeET nucaTh NapajuiebHbIE IPOTPaMMB,
QITOPUTMBI, pa3pabaThiBaTh  |KOMIIMIUPOBATH UX U 3AIyCKaTh
pOorpaMMbl Ha
QITOPUTMUYECKUX SI3BIKAX
pOTrpaMMUPOBAHUS,
TECTUPOBATH
paboTocrnocoOHOCTh
IPOTpaMMbl, UHTETPUPOBATh
IpOTpaMMHBIE MOJTYJTH

OIIK-8.3. Bnageet Bnaneer si3pikamu nporpammupoBanus C/C++
aNropuTMUYECKUMH si3bikamu |uiu Fortran, texnonorusimu MPI u OpenMP
IPOrpaMMHUPOBAHUS,
HaBbIKaMU OTJIAJKHU U
TECTUPOBAHUS
pabotocrnocobHOCTH
MPOrpPaMMbI
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OIIK-9. Cnocob6en OIIK-9.1. 3naer 3HaeT TeXHOJIOTMH MapaljIeIbHOTO

OCBanBaTh MCTOJHUKHU Knaccmbmcaumo mporpaMMHupOBaHud U 00acTH ux
HCIIOJIBb30BaHUA MMpOorpaMMHBIX CPCACTB U MMPUMCHCHU A

IMporpaMMHBIX CPCACTB BO3MOXXHOCTH HUX

AJI pCHICHUA MMPUMCHCHUA OJId PCIICHUA

MMPAKTUYCCKUX 3aaa4 MMPAKTUYCCKUX 3aaa4

OIIK-9.2. Ymeet HaxoauTh 1 | CriocoO€H CaMOCTOSITEIbHO N3y4YaTh HOBBIC
aQHAJTM3UPOBATh TEXHUYECKYIO |TEXHOJIOTHH MapaiIeIbHOTO
JIOKYMEHTAIIUIO TI0 MIPOrpaMMHUPOBAHUS

HCIIOJIb30BAaHUIO
MPOrpaMMHOTO CPEJ/ICTBA,
HCIIOJIB3YET MPOrPaMMHbBIC
CpEe/ICTBA /ISl PEIICHHUS
KOHKPETHOM 3a7a4u

OIIK-9.3. Bnaneer CrniocobeH 3amycKkaTh napaieabHble
METOAMKAMHU UCIIOIb30BAHUS |IPOTPaMMBI, IPU HEOOXOIUMOCTH,
IPOTrPaMMHOTO CPEJCTBA B IpeBapUTEeIbHO KOMIIMIMPOBATh, IIPU

COOTBCTCTBYIOIICM BUJC IJIA HCO6XO,Z[I/IMOCTI/I MMpEaABapUTCIIbHO
pemicHud KOHKpCTHOfI 3ala4uu | KOPPEKTUPOBATH KO IMPOrpaMMbl

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh JUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Bupapl yueOHOI fesTeabHOCTH
4acoB |7 ceMecTp

KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHbBIE 3aHATUS 18 18
JlaGopaTopHbIe 3aHATHS 36 36
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 54 54
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
[ToaroroBka k 3auery 7 7
IToaroroBka K TECTUPOBAHUIO 7 7
[ToaroroBka K 3amuTe OTYETA 10 JJA0OpaTOPHOU paboTe 14 14
[ToaroroBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 14 14
Hanucanue otueta o naGopaTtopHoii padote 12 12
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0mas TpynoeMkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenaM (TeMaMm) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUTIINHBL U BUABI YYEOHOH 1eATeIbHOCTH
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Jlek. Bcero gacos
JIab. | Cam. ®opmupyemsble
HasBanus paznenos (TeM) JUCHUILIMHBI 3aH., (e3
pab. |pab., g KOMIICTCHITHH
q 9K3aMEHa)
7 cemecTp
1 Cocrosinue u npoOIeMbl MapasuieNbHbIX 2 - 2 4 OIIK-9
BBIYMCIICHUM.
2 MopenupoBaHue U aHAJIU3 NapaJuIeIbHBIX 2 - 2 4 OIIK-9
anroputmoB. [Ioka3arenu kauecTsa.
3 DTansl pa3pabOTKH MapaJieIbHBIX METOMOB. | | - 2 3 OIIK-8
CpenctBa pa3pabOTKH NapaieIbHbIX
HIPOTrpaMM.
4 Nnrepdeiic nepenaun cooduiennit MPI 5 20 22 47 OIIK-8
5 Texnonorus nporpammupoBanusi OpenMP 4 16 22 42 OIIK-8, OIIK-9
6 TexHoJMOTMHU NAPAIEIBHOTO 2 - 2 4 OIIK-9
nporpammupoBanusi CUDA u OpenCL
7 I1apasuiesibHbIE YUCIIEHHBIE aJITOPUTMBI IS 2 - 2 4 OIIK-8
pEILIEHNUs TUIIOBBIX 3a/1a4 BBIUYMCIUTEIBHON
MaTEeMaTHKU.
Uroro 3a cemectp| 18 36 54 108
Hroro| 18 36 54 108

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. 11O JICKIHSIM)

TpynoemkocTb
Hassanus pasnenos Coneprkanue pas3iesioB (TeM) TUCIUILTAHBI dopmupyembie
(TeM) TUCIUIUTAHBI (B T.4. TIO JICKITUSIM) (neximoHHbIe KOMITETCHIIHH
3aHATHUSA), U
7 cemecTp

1 Cocrostnue u @DakTopbl, BAUSIOMNE Ha 3PPEKTUBHOCTD 2 OIIK-9
poOIeMbI NapaJuleIbHbIX BBIYUCICHUN. TpynHOCTH 1
napajuIeIbHbIX NEePCIEKTHBBI PA3BUTHUS
BBIUYHCIICHUI. MHOTONPOIIECCOPHBIX BHIYMCIUTEIBHBIX

CUCTEM U NapaljIeIbHOTO

IPOrPaMMHUPOBAHUS.

Hroro 2

2 MopenupoBaHue 1 Konnenmus HeorpaHu4eHHOTO 2 OIIK-9
aHaIu3 NapaJjienbHbIX  |mapanienusMma. ['padoBbie Moaenu
QITOPUTMOB. napajieNIbHbIX aJrOpUTMOB.
[Toka3zarenu kauecTBa. | ACUMITOTHYECKHE OLIEHKU BPEMEHU

BbINoJIHEHMs. KackaHble BEIYNCIIEHUS, UX

peann3zanus. Y CKOpeHUe u

3¢ dexTuBHOCTh. 3aKkoH Amnana. Binusuaue

BpPEMEHHU Iepe/laul JaHHBIX Ha

3¢ (HEeKTHBHOCTH aNropuTMa.

HUroro 2
4
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3 Dransl pa3paboTku

napaajiCJbHbIX METOJ0B.

Cpencrtpa pa3paboTku
MapauIeTbHBIX
POTPaMM.

[Tapamienusm naHHBIX U MapauIeIu3M
3a1a4. OCHOBHBIE ATarbl Pa3paboTKH
napajvieJIbHOTO aIrOpPUTMAa:
JIEKOMITO3HIIHS, IPOSKTUPOBAHUE OOMEHOB
MEXy 3a/lauaMu, YKPyITHEHHE,
MJIAHUPOBAHHUE BHIUMCIICHUH.
Hcnonw3oBaHue S36IKOB
MIpOrpaMMHUPOBAHUS U
KOMMYHUKAIITMOHHBIX OMOINOTEK U
uHTepdeiico. Pacnapaenupatomniye
KOMITWJIITOPBI, JUPEKTUBBI B SI3bIKAX.
[TapasenbHbIe IPEAMETHBIC OUOIMOTEKH.
HNucTpymMeHTanbHbIE CUCTEMBI IS
MIPOCKTUPOBAHUS TTAPATLIICTHHBIX
porpamm.

OIIK-8

Htoro

4 Nnrepdeiic nepenaun
coobuiennit MPI

Hlects 00mmx Gpynkuuit MPI,
KOMMYHHUKaTOpbl. DyHKIIMN OOMeHa
COOOLICHUAMU THIIA «TOYKA-TOUKA»:
OJIOKMPYIOIUI U HEOJIOKUPYIOLINI 0OMeEH,
CHUHXPOHHBIE U CTaHJAPTHBIE OCBIIIKU
coobuiennit. KomiektuBHblie GyHKINN
oOMeHa JJaHHBIX: IIUPOKOBEIaTeIbHAs
pacchlika, QyHKIUU cOopa U pacChIaHus
JNaHHbIX. OYHKIMY PEIYKINUU TaHHBIX.
Coznmanue rpyIi IporeccoB, 00IacTu
CBSI3U, KOMMYHHUKATOpbl. OOMEH TaHHBIMHU
BHYTPH I'PYMIIbI, MEXTPYIIIOBOH OOMEH.

OIIK-8

Uroro

5 Texuonorusa
MIpOrpaMMHUPOBAHUS
OpenMP

[TocnenoBarenbHbIE U MapaieIbHbIe HUTH
nporpammsl. J{upektussl OpenMP,
byHKIMHA

BPEMEHH BBITIOJIHEHUS, [IEpEMEHHbBIE
okpyxeHus. Kiiaccel mepeMeHHbIX.
Opranuzanys napauieIbHbIX CEKIIUMN.
[TapannensHble TUKIBL. [{UpEeKTUBBI
cuHxpoHu3anuu. [Ipumenenue GyHKIMA 1
MEPEMEHHBIX OKPYXKEHHS

JUTSI BBITIOJTHEHUS TapaslieIbHbIX
MIPOrPaMM.

OIIK-8

Hroro

6 Texuonoruu
MapajuIeILHOTO
IPOrPaMMHUPOBAHHS
CUDA u OpenCL

[IpumeneHne rpaduuecKux MporeccopoB B
napajuieJIbHOM MPOrPaMMHUPOBAHUH.
Mojenb MOTOKOBBIX BRIYMCICHUH.
Pacmmpenus si3pika C. Paborta ¢ mamsThio.
[Ipumepsl mporpaMM MaTpUYHBIX
BBIYMCIICHHI.

OIIK-9

Htoro
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7 IapauienbHbie MaTpHu4HO-BEKTOPHOE YMHOKEHHUE. 2 OIIK-8
YyHCJIeHHbIE anroput™Mbl | Anroputmbl @okca u Kennona. Penienue
JUISl pEIIEHUS] TUIIOBBIX | CHUCTEM JIMHEHHBIX YPaBHEHUI: METO
3as1ay4 BelunciuTenbHoi |['aycca, uTepaliuoHHbIE METOBI.
MaTEMaTHKHU. [TapannenbHas cOpTUPOBKA; IMy3bIpbKOBasl,
[lenna, ObICTpast COPTUPOBKA. 3a/1a4u
00paboTku rpadoB.

Hroro 2
Hroro 3a cemectp 18
Uroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npeaycmoTpeHo yaeOHBIM MIJIaHOM
5.4. JlabopaTopHbIe 3aHATHUSA

HaumeHnoBanue 1abopaTopHbIX paboT MpuBeieHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT

Hazpanus pa3nenos (Tem) HaumenoBanue 1abopaTopHbIX dopmupyembie
JUCIUTTAHBI pabot Tpynoemxocts, 1 KOMIIETEHIINH
7 cemecTp
4 Unrepdeiic mepenaun OcHoBHble QpyHKIMH nepeaayun MPI 4 OIIK-8
coobmennii MPI Konnextusueie Gpynkiyuu MPI. 8 OITK-8
OO6paboTka
MacCUBOB
[IpousBoausbie Tumbl gaHHbIX B MPI 8 OIIK-8
Hroro 20
5 TexHonorus OO6paboTKa JaHHBIX C 8 OIIK-8
MIPOTPaMMHUPOBAHUS ucnojb3oBannem OpenMP
OpenMP B3aumozelcTByIOII1E 8 OIIK-9
napaJjuieNbHbIC MIPOLIECCHI B CpeJie
OpenMP
Hroro 16
Hroro 3a cemectp 36
Uroro 36

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMoTpeHo y4eOHBIM ITaHOM
5.6. CamocTosiTesIbHaAs1 padoTa

Bubl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIe KOMITIETCHIIMH TPEICTaBICHBI B
tadyuue 5.6.
Tabmuia 5.6. — Bujibl caMoCTOSTEIbHOM Pa0OTHI, TPYI0EMKOCTh M (HOPMHPYEMbIE KOMIICTCHIIUN

Buner
HaszBanus pasznenos . Tpynoemkoctb, | @opmupyembie Dopmbl
CaMOCTOSITEIbHOU
(TeM) MUCIUTUTAHBI q KOMITETCHITHT KOHTPOJIA
paboThl
7 cemecTp

1 Cocrostaue u ITonroroBka k 3auery 1 OIIK-9 3auér
pO0GIEMBI IToaroroBka x 1 OIIK-9 TectupoBanue
11apaJUICJIBbHBIX TECTUPOBAHUIO
BBIUMCIICHU. Wroro 7
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2 MoaenupoBanue u [ToaroroBka k 3auety 1 OIIK-9 3auét
AHAJIA3 NAPAJUICIIBHBIX | [ToArOTOBKA K 1 OIIK-9 TectupoBanue
aJI'OPUTMOB. TECTUPOBAHUIO
ITokazarenu kadyecTRa. Utoro 7
3 Drarmel pa3paboTku [ToaroroBka k 3auety 1 OIIK-8 3auét
napauIeIbHbIX
MeTo10B. Cpe/cTBa IToaroroBka x 1 OIIK-8 TectupoBanue
paspaGoTK TECTUPOBAHUIO
napayuIeIbHbIX Voo 5
IPOTPaMM.
4 Unrepdetic nepenaun |Ilonroroska k 3adery 1 OIIK-8 3auér
cooOmennii MPI [ToarOTOBKA K 3aIUTE 7 OIIK-8 3amura oT4yera
oTyera 1o o 1abopaTopHoi
nabopatopHoit pabote pabote
[ToaroroBka k 7 OIIK-8 JlaboparopHas
naboparopHoit padore, pabora
HaIlMCAaHHE OTYeTa
Hamucanwue otyera 1mo 6 OIIK-8 OrtueT 1o
nabopaTopHoi pabore nabopaTopHOI
pabore
IToaroroska k 1 OIIK-8 TectupoBanue
TECTUPOBAHUIO
Hroro 22
5 Texuonorusa [ToaroroBka k 3auery 1 OIIK-9 3auéT
OporpaMMHupOBaHMsI IToaroroBka k 3aIuTe 7 OIIK-9 3amuTa oTYeTa
OpenMP oT4era 1o 1o 1a00paToOpHOii
nabopaTopHoii pabote pabote
[ToaroroBka k 7 OIIK-9 JlaboparopHas
nabopatopHo#t padore, pabora
HaIlMCAaHHE OTYeTa
Hamnucanwue otyera 1mo 6 OIIK-9 OrtueT 1o
nabopaTopHoi pabore nabopaTopHOI
pabore
IToaroroska k 1 OIIK-9 TectupoBanue
TECTUPOBAHUIO
Hroro 22
6 Texuonorun [ToaroroBka k 3auerty 1 OIIK-9 3auéT
HapaJuieJibHOTO IloaroroBka k 1 OIIK-9 TectupoBanue
HNPpOTPaMMHUPOBAHHSA TECTUPOBAHUIO
CUDA u OpenCL Utoro 7
7 IapamienbHbie [ToaroroBka k 3auerty 1 OIIK-8 3auér
AMCIICHHBIC alTOPHTMEL |\ 116 1roroBKa K 1 OIIK-8 TectupoBanue
JUTSL peTIeHUS TI/IHOBBIXu TeCTHPOBAHHIO
3a/1a4 BEIYMCIUTEITHLHOMN
MaTEMAaTUKH. Hroro 2
Hroro 3a cemectp 54
Htoro 54

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
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M BHJOB 3aHATHIA

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Buapl yueGHoit
dopmupyembie JeSITeIbHOCTH
®DopMBI KOHTPOJIS
KOMIETEHIINU Jlek. JIab. Cam.
3aH. pao. pao.

OIIK-8 + + + 3auér, 3ammra oTueTa 1o J1adbopaTopHOii pabdoTe,
JlaboparopHas pabota, OT4er 1Mo 1adopaTopHOn
pabote, TectupoBanue

OIIK-9 + + + 3auér, 3ammTa oT4eTa 1Mo JabopaTopHOi padoTe,
JlabGopaTtopHas pabota, OT4yeT 1o Jad0opaTOpHOH
pabore, TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHblie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

. . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
0as 3a mepuos Bcero 3a
DOopMBI KOHTPOJISI 6aymt Ha 1-yro KT ¢ OaJut 3a mepuo.
mexay 2KT u na CEMECTp
Hauana cemectpa | Mexay KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
3auér 0 0 0 0
3amura oTUeTa Mo 12 12 18 42
nabopaTopHoi paboTe
JlaGopatopHas pabota 4 4 6 14
TectupoBaHue 10 10 10 30
OtueT no 1abopaTopHOH 4 4 6 14
pabote
HToro MakcumyM 3a 30 30 40 100
nepuo.
Hapacratomum urorom 30 60 100 100

6.2. Ilepecuer 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecdet 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha JaTy TEKy1IEero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymmbl OamioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUITMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTABICH B TaOIHUIE
6.3.
Tabmuma 6.3 — Ilepecuer cymMmbl 6AJIOB B TPAIUIIMOHHYIO U MEXTyHAPOAHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Boeoaun B.B., Boerogun Bn.B. Iapamnensusie Beraucienus. — CI16.:bXB-ITerepoypr, 2004.
(mamuune B 6ubmmoreke TYCVYP - 20 3k3.).

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. AutonoB A.C. TexHonoruu napamienbHoro nporpammupoBanus MPI u OpenMP. YueGHoe
nocobue 11 By30B.- M.: M3n-Bo MI'Y, 2012. - 344 c. (manuuue B Oubnmoreke TYCYP - 30 sk3.).

2. MansBko, A. A. [lapamnensHoe MporpaMMUPOBaHNE Ha OCHOBE TEXHOJIOTHM openmp, cuda,
opencl, mpi : yue6HOe 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-METOANYECKHE MOCOOUs

1. Crykonos, C. B. IlapamnensHoe nporpammupoBanue. [Ipaktukym : yae6Hoe mocobue / C. B.
CrykonoB. — Kemeposo : KemI'V, 2020. — 273 c. [DnextpoHHBIH pecypc]: — Pexum moctymna:
https://e.lanbook.com/book/173547.

2. lOpuna, T. A. IlapannensHoe IporpaMMHUpOBaHue : yueOHO-MeToanueckoe mocodue / T. A.
Opuna. — Owmck : CubAIU, 2023. — 106 c. [DnekTpoHHBINA pecypc]: — Pexum mgocrtyma:
https://e.lanbook.com/book/407159.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

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

[Ipn M3ydeHWW NMCUUIUIMHBI PEKOMEHAYETCS 00pamarhcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

YueOHas BeIuMcIUTENbHAs abopatopus / KoMnbloTepHBIM Kiacc: ydeOHass ayIuTOpHUs s
MpOBECHUS 3aHATUN NPaKTUYECKOro THUMA, yuyeOHas ayaUTOpHUs IS MPOBEACHUS 3aHATUU
1a00paTOpPHOTO THUIA, MOMEIIEHUE IJISI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
MOMELIeHUe AJs MPOBEIECHUS T'PYNIOBBIX U MHAMBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuma, 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;

- Konnunmonep;

- Buneokamepa (2 mt.);

- Touka noctrymna WiFi;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Adobe Acrobat Reader;

-pulTY;

- daitnoserit menemxkep WinSCP;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacToNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

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

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

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

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUIIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
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npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOKHOCTH MPOCMOTpA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ OOYy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLUATUTMHBI KOMIIETEHIINU
1 CoctosiHre 1 MPOOIEMBI OIIK-9 3auét [Tepeuens BOIpOCOB 115t
NapajuIeIbHBIX BBIUYMCICHUN. 3aueTa
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI
2 MoaenupoBaHue U aHaU3 OIIK-9 3auét [Tepeuens BompocoB Jist
NapauIe]bHBIX aJITOPUTMOB. 3aueTa
lloka3arenu kauecTsa. TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
3 Oransl pa3paboTku OIIK-8 3auér IIepeyens BOnpocoB 11t
NapajuIeIbHBIX METOJOB. 3aueTa
Cpexcrsa paspaboTku TecTtupoBanue [IpumepHBIil nepeyeHb
napajieNIbHbIX IPOrpPaMM. TECTOBBIX 3aaHMI
4 UnTepdeiic nepenaun OIIK-8 3auér Ilepeuenb BOIIPOCOB IJ1st
coobmennit MPI 3ayeTa
3amuTa otdyera o |IIpumepHslii nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AILUTHI
pabote 1a00paTOpHBIX paboT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/IaHUN
Oruer 1o Tembl m1abopaTOpHBIX paboT
nabopaTopHOi
pabote
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5 Texnousorus OIIK-8, OIIK-9 |3auér [Iepeuyens BonpocoB i

nporpammuposanus OpenMP 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOI BOIIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
6 Texnonoruu napamienssoro |OIIK-9 3auér IIepeuyens BonpocoB 11t
nporpammuposanusg CUDA u 3a4era
OpenCL TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 IlapajuiesibHble YUCIIEHHBIE OIIK-8 3auér [Iepeuens BOIIPOCOB It
QITOPUTMBI JUIs PELICHUs 3ayera
THUIIOBBIX 33129 TectupoBanue [IpuMepHBIil IepeyeHb
BBIYUCIIUTEILHON MaTeMaTHKH. TECTOBBIX 3a1aHMI

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

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(OPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyIOBIIETBOPHUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIIOB 3HAHUS YaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHECHHE
YMCHHE HABBIKOB
3 ot 60% 1o obmue, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE IpUMEHEHHE
yMEHHE HaBbIKOB
4 (xopo11o) ot 70% 1o c(OpMHPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTIebHbBIE coJiepxKarue coJiepKallue
CYMMBbI 0ajuioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OT/IeTbHbIE
poOebl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (OTINYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHUCTEMaTHYECKOE
CYMMBI 0aJIoB 3HAHUS MIPUMCHECHHE
HABBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | KITH
3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIEHO U JIOKA3aTEIIbHO
BOCIIPOU3BOIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIHHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

1. Yrto Takoe kiacrep?
a) KOMITBIOTEP C MHOTOSIJIEPHBIM MPOIIECCOPOM
b) HabOp COETMHEHHBIX CETHIO BHIYMCIUTENBHBIX y3JI0B
C) COBOKYMHOCTH MPOIIECCOPOB ¢ OOIIIeH MaMAThIO
d) kommbroTEp € rpadUUECKUMU YCKOPUTEISIMHU
2. JlaiiTe omnpeneneHue MOHATHIO MYJIbTHIIPOIIECCOP.
a) MHOTOITPOLIECCOPHAs BRIYMCIUTEIbHAS CHCTEMA C O0IIel MaMsAThIO
b) MHOTOSACPHBIN TIpOLIECCOP
C) MHOTOITPOLIECCOPHAs BRIYUCIUTEIbHAS CUCTEMA C PACIPEICTICHHON MaMsIThIO
d) knacTepHas BEIUUCIUTENbHAS CHCTEMA
3. Uem onpenensieTcs WM OT Yero 3aBUCUT YCKOPEHHUE MapaieIbHON MporpaMmbl?
a) onpenensercs pazmepom OIT
b) 3aBHCHT OT OBICTPOJICHCTBUS CETH
C) OTHOIIIEHUE BPEMEHH BBIMIOTHEHUS MTOCIIEIOBATEILHOM MPOrpaMMBbI K HapasiedIbHON
d) onpenensercs TOIKO MPOU3BOAUTEIHLHOCTHIO MIPOLIECCOB
4. JlaiiTe ornpenenaeHue MOHATUIO "MapakoMIibroTep".
a) o0lajjaeT HeorpaHMUECHHBIM YUCIIOM TpolieccopoB U 00bemom Ol
b) IBYXIIPOLIECCOPHBIN KOMITBIOTEP
¢) komnbroTep ¢ AByMs rpadu4ecKUMU YCKOPUTEIIMU
d) cocTouT U3 OCHOBHOTO U MOJJYMHEHHOTO IIPOIIECCOPOB
5. 3ayeM HyKeH 3aKOoH AMaana?
a) MO3BOJISIET ONPEAEIUTh HEOOXOIUMOE YHUCIIO MPOIIECCOPOB
b) onpenensier yckopeHue napakoMnbpoTepa
C) 33/1a€T YHCIIO APYCOB MapauIeTbHON MPOrpPaMMBbI
d) orpannunBaeT ycKOpeHHE aNroOpuTMa ero nociea0BaTeIbHON YacThIO
6. Kak onpeznensiercss KOIWYECTBO ATAMOB KACKAHON CXEMbI CyMMHUPOBAHUS?
a) IBOMYHBIH Jjorapudm oT yucna naHHbiX (N)
b) N/P
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c)N
d) N*P

. Pacmmdpyiite cokpamenue MPI.

7 Pacumdpyiite coxpamenne MPI
a) Minimal Processors Interface

b) Message Passing Interface

¢) Maximal Program Include

d) Message Pattern Identification

. Ha3zHaueHue xitoua —o B mporpamMmMe gec

a) TIOJTy4YeHHE 0OBEKTHOM (hOPMBI TPOTPAMMBI

b) oH 3amaet uMsi BXOHOTO (haiina

C) KOMITIOHOBKA OOBEKTHBIX MOAYJICH B 3arpy304HbBIN
d) oH 3aymaet uMs BBIXOIHOTO (haiina

. Uro Takoe komMyHukarop B MPI?

a) KOMMYTaTOp y3JIOB B CYIICpPIBM

b) pacnipeaensieT naHHbBIE TIO MpoIeccaM

C) 00BEINHSET TPYTITY MPOLIECCOB IS TIEpeIayn JaHHBIX
d) ceazpiBaet nokansHbIe OII y3510B B 0611y10 OI1

Uro onpenensier pynakmus MPI Comm_size?

a) YKCIIO TIPOIIECCOB, BHIMOIHSIONINX MPOTPaMMy

b) HOMep Tpoliecca TeKyIero ysia

C) 3aJ1aeT pa3Mep KOMMYHHKATOpa

d) pasmep naHHBIX TSI Iepeadn

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

MynpTUIpOLECCOPBl U MYJIBTUKOMIIBIOTEPHI.

KnacTtepHble MHOTOIIPOLIECCOPHBIE BBIYNCIUTEIBHBIE CUCTEMBI.

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

ITapakoMIIBIOTEP KaK MOJENb 1APAJUICIIbHBIX BBIYUCICHUN.

Onucanue napajienbHOr0 aJIrOpUTMa, pacClMCaHue

ACCUMIITOTUYECKNE OLIEHKH BPEMEHU BBINOJIHEHUS TapAJIEIbHOTO aJITOPUTMA.
VYckopenue u 3¢ppeKTUBHOCTD KaK MOKa3aTe I  MapauleIbHbIX BRIYHUCICHUM.
KackanHas cxema cyMMHpOBaHUS.

MoauduurpoBaHHas KackaJHas cXeMa CyMMHPOBaHHUSL.

KackaznHble anropuTMbl BEIYMCIIEHNS BCEX YACTHBIX CYMM.

. Kackaguble anropuTMbl napaienbHOrO BEIYUCIEHHST 0000IEHHOTO MOJMHOMA.

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

. MacmtabupyemMoCTh napajuieiabHbIX alTOPUTMOB.

. [apannenusm gaHHBIX U ApaJIEIU3M 3a1a4.

. DTansl pa3paboTKu MapauieIbHON MPOrpaMMBl.

. OCHOBHBIE TEXHOJIOIMH MAPAIJIEIBHOIO IPOrPaMMUPOBAHUS.

. OcHoBuble npuHuMnsl MPIL. [Tapannensnas nporpamma tuna SPMP.

. Yerslpe koHuenuuu MPI. IlonsiTue KOMMyHHKaTOpA.

. Iects ocHOBHBIX (pyHKIMIT MPI.

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

. Komnexrusnsie pynkiun MPI. [llupokoBemmaTenbHas pacCbUIKM U PeAYKLHUS TaHHBIX.

. Komnextusnsie pynkuun MPI st pacebuiku u cOopa TaHHBIX.

. KoncrpyupoBanue npousBoansix TunoB B MPI. HenpepbIBHBIN 1 BEKTOPHBIH CIIOCOOBI.
24.
25.
26.
27.
28.
29.
30.
31.
32.

KoncrpyupoBanue npon3BoaHbIx TUoB B MPIL. HIeKCHBIN M CTPYKTYPHBIN CIIOCOOBI.
dopmupoBaHre COOOIICHHU IPY TTOMOIIH YIAKOBKH U PACIAKOBKH JTAHHBIX.
OcnoBnble npuHLUIEl TexHOT0ru OpenMP. Ctpykrypa OpenMP.

Monens BblnosHEHUS porpammel B OpenMP.

Tuns! qupexktus B OpenMP.

Hupextusa parallel. OcHoBHBIE TapaMeTpbl TUPEKTUBBI.

Hupekrtusa for. OCHOBHBIE MapaMeTpbl TUPEKTHUBBI.

VYipasieHne NopsAAKOM BBIYMCIEHUH NapaIeIbHOIO LUKJIA.

JupexTuBsl 11 napaiuienusma 3anad B OpenMP.
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33. OpenMP . Opranuzaiusi B3auMOUCKIIOUEHUS MTPU UCTIOJIb30BAaHUHU OOIIUX MEPEMEHHBIX.

34. OpenMP. ®yHKIMHU yIIpaBICHUS KOJIUYECTBOM MTOTOKOB.

35. OpenMP. @yHKIIMK CUHXPOHU3ALUU

36. @yHkuuu BpeMeHu BbinoHeHnus OpenMP.

37. llepemennsie okpyxkeHuss OpenMP.

38. I'paduueckue yckopurenu [IpumeHenne ux asis 0OIMMUX BEIYHCIICHUM.

39. Mogens nporpammupoBanus B CUDA. Device u xost.

40. Uepapxus auteit B ¢ CUDA. Cetka, 6710KH, TOTOKH.

41. CUDA. Pacumpenus si3pika C. Cnieriudukatopsl QyHKITUN U IEPEMEHHBIX.

42. Coctasubie yactu cucteMbl CUDA. bubnuoreku anroputMos, BpeMenu ucnoiaHenus, CUDA
JiparBep.

43. Tunsl namstu B CUDA.

44. Pabora c pazaensiemoit mamsaTeio B CUDA.

45. JIuHeWHbIN 1 OJIOYHBIN MapajuieIbHbIE AJITOPUTMBlI MATPUYHBIX BHIYUCICHUN.

46. OcnoBHble npuHIUIBI TexXHOTOorUH OpenACC.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB ISl 3aIIUTHI J1a00PATOPHBIX padoT

Ckaxure, B KAKOM IIPOIIECCEe BBIMOIHACTCSA YKa3aHHbBIN KOJ] IPOrPaMMBbl.
Yro nenaet pynkust MPI Bceast?

B yeM MoXkeT OBITh CMBICIT HCIIOJIb30BaHMS TPOU3BOIHBIX TUIIOB?
[Tosicaute paboty nupekTussl for

3aueM Hy’KHA CUHXPOHHU3ALlMs B IPOrpaMmax?

Nk W=

9.1.4. Tembl J1a00paTOPHBIX PadoT

OcHoBHbIe QyHKIMH nepenadn MPI

Konnextusnbie pynkmuun MPI. O6paboTka MacCuBOB
[IpousBoanbie TUIbl JaHHBIX B MPI

O6paboTka TaHHBIX ¢ ucnoiab3oBannem OpenMP
B3anmoaeiicTByromnme napasuienbHble mpoiecchl B cpeae OpenMP

NhEWOD =

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
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KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEAyCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.

CornacoeaHa Ha noptane N2 79541

17



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenanuu kadenpet ACY
nporokoa Ne 11 or«23 » 11 2023 .

COI'TACOBAHO:
JIOKHOCTD Nuunmaner, pamunms IMoamuce
3aBenyronuii Beimyckatomme kap. ACY B.B. Pomanenko  CoracoBaHo,
c3e2018-3231-48c3-
b093-89b615342191
3aBenytomuii obecrnieunBatomieit kap. ACY B.B. Pomanenko  CormnacoBaHo,
c3e2018-3231-48c3-
b093-89b615342191

HavanpHuk y4eOHOTO yripaBiacHUs N.A. Jlapuommna CornacoBaHo,
c3195437-a02{-4972-
a7c6-abbeelf21e73

IKCIIEPTHDI:

Houenr, kap. ACY A.N. UcakoBa CormacoBaHno,
79b£1038-9d22-4279-
ale8-7806307b782

3aenyrommii kadenpoii, kap. ACY B.B. Pomanenko  CormacoBaHso,
c3e2018-3231-48c3-
b093-89b615342191

PA3PABOTAHO:

Homent, kadp. ACY C.M. Andepor  Pazpaborano,

1bc0e516-6214-4a3c-
bde6-10c88d843547

CornacoBaHa Ha noptane Ne 79541 18



