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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Henb AUCHUNIMHBI COCTOUT B (popMUpOBaHUM y OOydyaromMXCs CUCTEMHBIX 3HAaHUH U
KOMIIETEHIIMI B 00JIaCTU MPOEKTUPOBAHUS, aHAIHM3A U ONTUMHU3ALUHU MTapAJJICIbHBIX BBIUYMCIUTEIbHBIX
peLIeHUN I CII0KHBIX MHKCHEPHBIX 337a4 aBTOMAaTU3UPOBAHHOT'O IIPOEKTUPOBAHUS.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHHUE y CTYJIEHTOB CIOCOOHOCTH MPOEKTHUPOBATH APXUTEKTYpPY MapajiieibHbIX
penieHuii, BBIOMpaTh 1 KOMOMHUPOBATH MOJIENH Mapajuiesin3Ma Mo KOHKPETHbIE HH)KEHEPHBIE 3a/1auH,
MIPOBOAUTH CUCTEMHBIN aHAIN3 MPOU3BOJAUTEIHLHOCTH M ONTUMHU3ALUIO MTAPAJUIEIBHBIX IPOTPaMM.

2. OcBOE€HHE COBPEMEHHBIX TEXHOJOTUM MapaiajelbHOTO MPOrpaMMHPOBAHUS U METOHOB
npo@uiaupoBaHus AJs JOCTHUXKEHHS BBICOKOW 3G(GEKTHUBHOCTHU BBIYMCICHUM B cHUCTeMax
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHMUS.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monaynb muctuiina: Moaysib NpOeKTHO-POoheCCHOHATBLHON MTOATOTOBKH.

HNunexce nuctumaunel: b1.B.01./1B.01.05.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-3. Cnocoben
UCTIOJIb30BaTh
COBpPEMCHHBIC
JOCTHDKECHUS HAYKU H
nepe0BbIe TEXHOJIOTHH
B Mpo¢eCCHOHATBHOM
JeSITeTTbHOCTH

[1IK-3.1. 3naer
TEPMHUHOJIOTHIO B 00JIaCTH
($OTOHMKH U
ONTOMH(POPMATUKHU

3HaeT NPUHLIMIIBI pacrapauieTuBaHus
BBIUYHCIIUTENIbHBIX QJITOPUTMOB, JISKAIUX B
OCHOBE MaTEeMaTHUECKHUX MOJIeNIel
MHXEHEPHBIX 3aJa4, U UX peaan3alulio.

I1K-3.2. YMeeT BBINOIHSITE
TPYIOBbIE AEUCTBUSA C
HCITOJIb30BaHUEM
COBPEMEHHBIX JOCTHKEHUM
HayKH{ U NEePEAOBBIX
TEXHOJIOTH MPU PEIICHUHN
3aja4 npodeccuoHanbHON
JIeATEITbHOCTH

YMeeT BBINOJIHATD JEKOMIIO3HUIIHIO
MH)KEHEPHBIX BBIYMCIUTEIbHBIX 3a71a4 U
npeoOpa3oBbIBATh MOCIEI0BATEIbHBIE
aJITOPUTMBI B MacIITabupyemble
napajJiesIbHble peaTn3ali ¢ y4eToM
OTPaHUYEHUH BBIYUCIUTEIBHBIX apXUTEKTYP.

[1K-3.3. Bnaneer HaBbIKaMu
YTEHUS] HAYYHBIX TEKCTOB I10
npoduio mpohecCuOHATBLHOM
JCSITeTIbHOCTH

Bitageer coBpeMEHHBIMU CPEICTBAMHU
[apajuIeIbHOTO MPOrPaMMHUPOBAHUS U
CTeMAIN3UPOBAHHBIMU OUOIMOTEKaMU JIJIst
pa3paboTKH, MHTETPALlUU ¥ ONTUMHU3AIUH
pacuetHbIx Monyseir CAIIP.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Beero  |Cemectpsl

Buapl yaeOHOHN AesSTENBHOCTH
4acoB 2 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
CamocrosiTeibHast padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 108 108
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K 3a4eTy ¢ OLIEHKON 54 54
IToaroroBka K TECTUPOBAHUIO 54 54
O0mas TpyaoeMKOCThb (B Yacax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cawm. Bcero
[Tpak. dopmupyembie
HazBanus pasnenoB (TeM) TUCITUTIIUHBI 3aH., pab., | gacoB (0e3
3aH., 4 KOMIIETEHIINH
q q AK3aMeHa)
2 cemecTp
1 TeopeTnueckue MoaENIN NMapauIEIbHbIX 2 2 12 16 [1K-3
BBIYHCIICHHUH U OIIeHKa (D PeKTUBHOCTH
2 [TporpamMmupoBaHu€e pacnpeneIEHHbIX 4 4 16 24 I1K-3
BBIUYHCIUTENBbHBIX CUCTEM C UCIOJIB30BaHUEM
uHTepdeiica nepeaadn cooOIeHni
3 I'ubpuaHbIe MOJIENH NAPaJIEIBHOTO 2 2 16 20 I1K-3
POrPaMMHUPOBAHUS JUISI MHOTOSIICPHBIX
KJIACTEPHBIX CUCTEM
4 Pacripeiei€HHbIC BEIYHCIICHUS HA 2 2 16 20 I1IK-3
rpaduyeckux mporeccopax
5 IlapamienbHOE MpOrpaMMHUPOBAHUE HA OCHOBE | 2 2 16 20 I1K-3
3a]1a4 1 aCHHXPOHHBIX MOJIEJICH BBITTOIHEHUS
6 IIpumeHeHne napajuleIbHbIX BEIUMCIIEHUN B 4 4 16 24 I1K-3
3a/1a4ax aBTOMaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS
7 Metoabl TpoUIMPOBAaHUS M OTITUMHU3AIIH 2 2 16 20 [1K-3
IIPOU3BOJUTENLHOCTH MAapaJlIeNIbHBIX TPOrpaMM
Uroro 3a cemectp| 18 18 108 144
Hroro| 18 18 108 144

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKIHSIM)

TpynoemkocTs
HasBanus pasznenos (Tem) Coneprxanue pas3ienon (Tem) dopmupyembie
JTUCIUTITUHBI JUCLUIUIMHBI (B T.4. IO JIEKIHUIM) (eKLMOHHEIE KOMIIETEHIIUU
3aHATHUSA), 4
2 cemecTp
1 Teopernueckue moaenu |3akoHbl AMaana u ['ycraBcoHa, 2 [IK-3
napajuieIbHbIX TEOPETHUUECKUE MOJIETU NapaJlIeIbHbIX
BBIYMCIICHUI U OIICHKA Berauciennii (PRAM, BSP, LogP),
3P PEKTUBHOCTH METPUKH NTPOU3BOAUTEIBHOCTH
(ycxopenue, 3pPpeKTUBHOCTb,
Macmtabupyemoctsb). Moaens Work-
Span. AHanu3 3aTpaT U TEOPETUUECKHUX
IIPEJIEJIOB paclapaieIuBaHMs.
HUroro 2
2 [TporpamMmmupoBaHue ApXUTEKTypa pacnpeaea€HHbIX CUCTEM 4 I1K-3
pacnpeenéHHbIX ¥ MOJIeJNb Nepeiadu COOOLICHUIA.
BBIUHCIIUTENBHBIX cicTeM ¢ |Hebmokupyromiye KoOMMyHUKalUU U
HCIIOJIb30BaHNEM MEXaHHU3Mbl ACHHXPOHHOTO 0OMEeHa
uHTepdeiica nepenaun JaHHbIMU. [Ipon3BOHBIE THIIBI JAHHBIX
COO0OIIEeHU MPI m1st paGoTBI CO CITOKHBIMU
cTpykrypamMu. OTHOCTOPOHHUE
komMmyHHKa (RMA). Ontumuzanus
KOJUIEKTUBHBIX OIl€palyi U TOMOJIOTUI
MIPOLIECCOB.
HUrtoro 4
3 I'ubpuaHbie MoeTH ['ubpuanbie Moaenn 2 [1K-3
[apajuIeIbHOTO pacnapasuleIMBaHus, pa3/ieleHnue
[IPOrPaMMUPOBAHUS 111 OTBETCTBEHHOCTH Mexay MPI n
MHOTos1,IepHBIX KiacTepHbIX |OpenMP. IIpuBs3ka noTokoB U
CUCTEM nporeccos (affinity), NUMA-
APXUTEKTYPhI U ONITUMU3AIUS
pa3MenieHus 1aHHbIX. banancuposka
Harpy3ky B MHOTOSIIEPHBIX KIaCTEPHBIX
CUCTEMaX.
Hroro 2
4 PacnpenenéHHble ApXUTEKTypa rpapuuecKux 2 [IK-3
BBIYMCIICHHS Ha nporeccopos (SIMT, warps, uepapxus
rpau4ecKux Mpoueccopax |maMsarta). Mozaenu nporpaMMHUpOBaHUS
CUDA u OpenCL. OnTumu3zanus
JIOCTYTIA K MaMsTH (COrIacoBaHHBIM
JOCTYII, pa3feisseMas aMsiTh,
yCTpaHeHUe KOH(IUKTOB JaHHBIX).
ACHHXPOHHBIE IOTOKU UCTIOJIHEHMS U
unrerpauust CPU u GPU Bbruucienuit.
HUroro 2
4
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5 IMapamienbHoe [Tapannenusm Ha OCHOBE 3a/ad, 2 [1K-3
IPOrpaMMHUpPOBAHUE Ha anroput™bl work-stealing. bubnmorexu
OCHOBE 3a7a4 U Intel TBB u coBpeMeHHBIE CTaHIAPTHI
ACUHXPOHHBIX MOieJIel C++ (executors). [TarTepHbl
BBITIOJIHCHHUSI napajuIeILHOTO BBITIOJIHEHUS (pipeline,
map-reduce, dataflow-monenn).
ACHHXPOHHBIC MOJICITH BBITIOJTHEHUS H
JUHAMUYECKOE TNITAHUPOBAHUE.
Hroro 2
6 I[Ipumenenue JIEeKOMITO3HIINS BEIYHUCIUTEIbLHBIX 4 TIK-3
napayuiebHbIX JIOMEHOB U pacIpe/ie]ICHHE HATPy3KH.
BBIYHCIICHUH B 3a/1a4ax YHuBepcalbHbIe TATTEPHBI
ABTOMATH3UPOBAHHOTO napasuieu3Ma JJisi CETOYHBIX U
MIPOEKTUPOBAHUS UTEPALMOHHBIX aJITOPUTMOB.
Oco0eHHOCTH pacmapaieIuBaHus 3a/1a4
AIIEKTPOIMHAMUKH Ha TIpUMEpax
METOJIOB KOHEUHBIX Pa3HOCTEH BO
BpemeHHoi obnactu (MKPBO) u meTona
MomeHTOB (MoM). banancupoBka
HaArpy3Kd MpH paboTe ¢ HeperyIIpHbIMU
CTPYKTypaMu AaHHBIX. MeTogomorus
MepeHoca Mmocie10BaTeIbHBIX
BBIYHCIIUTENBHBIX SACp B MapalieIbHYIO
Cpely C COXpaHEHUEM KOPPEKTHOCTH U
YUCJIEHHOW YCTOMYMBOCTH.
Hroro 4
7 Metonbl Mozens Roofline misa anannsa 2 [1K-3
poGIMPOBAHUS U MPOU3BOAUTENBHOCTH (Mmemory-bound vs
ONTUMU3AINH compute-bound). MHCTpyMEHTHI
MIPOU3BOUTEIHHOCTH npodummposanus (Intel VTune,
napawienbHbix porpamMMm | NVIDIA Nsight, Score-P). Metomgonorus
CHUJIBHOM | cJTab0¥ MacTabupyeMOCTH.
AHanu3 anmnapaTHbIX CUETYUKOB
MIPOU3BOUTENILHOCTH U ONITUMHU3AIIHS Ha
OCHOBE JaHHBIX MPO(YHUINPOBIIUKA.
Htoro 2
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HaumeHnoBaHue npakTHYeCKUX TpynoemkocTs, | Dopmupyembie
JUCIUILTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
2 cemecTp
1 TeopeTnueckue Moaenu Pacuér yckopenus u 2 I1K-3
MapauIeIbHBIX BEIYUCICHUN U |3()()EKTUBHOCTH aJITOPUTMOB,
oleHKa YPPEKTUBHOCTH aHaJU3 MacTabupPyeMOCTH IO
3akoHaM AMjana u ['yctaBcoHa.
Hroro 2
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2 [IporpammupoBaHue Peanuzanus HeOIOKUPYIOLINX 2 [1K-3
pacnpeesEHHbIX KOMMYHHUKaIH 1 padoTta ¢
BBIYUCIIUTEIILHBIX CUCTEM C IPOM3BOIHBIMU THIIAMH JTAHHBIX
ucroiib30BanueM uHrepdeiica |MPIL.
1iepeiau cooOLIeHNH OnTuMu3anys KOJIEKTUBHBIX 2 I1IK-3
00MeHOB ¥ mpuMeHeHne one-sided
onepanmii (RMA) B
pacnpeeIEHHBIX TPUTI0KEHUSX.
Hroro 4
3 'uOpuaHble Moaenu [IpoexTupoBanue THOPUIHON CXEMBI 2 [1K-3
IapaJuIEIbHOTO MPI+OpenMP, nactpoiika
MIPOrpaMMUPOBAHUS IJIS npuBs3KH MOTOKOB (affinity) u
MHOTOSIIEPHBIX KIACTEPHBIX  |aHAJINU3 OalaHCUPOBKHU HAarpy3Ku.
CHUCTEM WToro 2
4 PacnpenenéHHble Hanwucanue u 3amyck 2 [1K-3
BBIYHCIICHHSI HAa TPaUUECKUX |BBIUUCIUTEIbHBIX SEP,
Ipoueccopax ONTUMHU3AIIHS TOCTYIA K UePAPXUU
namatu GPU, acuHxpoHHbIE
nepeaayy JaHHbIX.
Hroro 2
5 TMapamnenbHoe PedakropuHr mocienoBaTeaIsHOTO 2 I1K-3
IPOrpaMMHUPOBAaHNE HA OCHOBE [KOJA C MCIOJb30BaHUEM OUOIHOTEK
3a/1a4 U ACUHXPOHHBIX Intel TBB, peanu3zanus nmarrepHoB
MOJIEJIEA BBIITOITHEHNS work-stealing u dataflow.
Hroro 2
6 [Ipumenenue napamiensHeix |llapamiensHas peanusanus 2 [1K-3
BBIYMCIICHUH B 3a]jaUax CETOYHBIX AJITOPUTMOB, 00XO0/]
ABTOMaTU3UPOBAHHOTO MacCHBOB TI0 IIa0JIOHY,
MPOCKTHPOBAHUS arperupoBaHUe pe3ysbTaToB,
ONITUMH3AIHS JJOCTYIIA K TTAMSATH.
[IprMeHeHre MaTTePHOB K 3aa4aM 2 I1K-3
JNEKTPOAUHAMUKH -
pacnapaielrBaHie 0OOHOBICHUS
nosieit (FDTD) u pacuéra
MaTpUYHBIX dJIeMeHTOB (MoM) Ha
y4eOHBIX MOJENIX. AHAU3
MaciTabupyemMocTu u OangaHca
Harpys3Ku.
Hroro 4
7 Metoab! npopumupoBanus u |[loctpoenne Roofline-auarpamm, 2 [1K-3
ONITUMH3AIIH MIOMCK Y3KHX MECT C
MPOU3BOIUTEIILHOCTH ucnonb3oBanueM VTune/Nsight,
napajuleIbHBIX IPOrpamMm ONITUMH3AIHS HA OCHOBE JTaHHBIX
npOopUINPOBIINKA.
Hroro 2
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

He npeaycmoTpeHo yueOHBIM IIJIaHOM
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

TabmIe 5.6.
Tabmuia 5.6. — Bujbl caMoCTOATEIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
HasBaunus paznenos (Tem) Bunet . | Tpynoemkocts, | @opmupyemblie Dopmbl
JUCIUIUIMHBI CAMOCTOATCIILHON q KOMIICTCHIIUHI KOHTPOJIA
paboThI
2 cemecTp
1 Teopernueckue monenu |IloaroroBka k 3a4eTy 6 [1K-3 3auéT ¢
NapasiebHbIX BEIYUCICHUH |C OLIECHKOM OIIEHKOH
1 oueHKa 3(Q(EKTUBHOCTH | [[oAroToBKa K 6 TIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 12
2 ITporpamMmmupoBaHue [ToaroroBka K 3auety 8 I1K-3 3a4éT ¢
pacrnpeienéHHbIX C OIICHKOM OIIEHKOH
BRIHCIUTCIBHBIX CHCTEM € 1 116 nrotoBKa K 8 IIK-3 TectupoBanue
I/ICHOJ‘ILS(lBaHI/IeM TECTHPOBAHHIO
uHTepderica nepeaadn
COOOILEHUH Hroro 16
3 I'ubpuanbie MosIeNIH ITogroroBka k 3auery 8 [1IK-3 3auér c
napajuieJIbHOTO C OLICHKOM OIICHKOMH
[pOrpaMMHUPOBAHUS IS IToaroroBka k 8 IIK-3 TectupoBanue
MHOTOSAJICPHLIX KIIACTCPHBIX TECTUPOBAHUIO
CHCTCM Htoro 16
4 Pacnipeiesi€HHbIE [ToaroroBka k 3auery 8 IIK-3 3auér ¢
BBIUMCIICHHS Ha C OLICHKOM OLICHKOM
rpaguueckux npoueccopax | TloaroToka K 8 [TK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 16
5 ITapamnensHoe ITogroroBka k 3auery 8 [1K-3 3auér c
[porpaMMUpOBaHuE Ha C OLICHKOM OIICHKOM
OCHOBE 3a7a4 ¥ [TonroroBka k 8 [TK-3 TectupoBanue
ACUHXPOHHBIX MOACIICHU TECTUPOBAHUIO
BBITIIOJTHECHHS Utoro 16
6 I[Ipumenenue [ToaroroBka k 3auery 8 IIK-3 3auér ¢
MapaJyIeNbHbIX BEIYUCIIEHUN |C OLIEHKOU OLICHKOM
B 3a71a49ax [TonroroBka k 8 [TK-3 TectupoBanue
ABTOMATHU3UPOBAHHOI'O TECTUPOBAHUIO
MIPOCKTUPOBAHUS Utoro 16
7 MeTopl [ToaroroBka k 3auery 8 IIK-3 3auér ¢
npoGUINPOBaAHUS U C OLICHKOM OIICHKOMH
ONTHMM3ALNHI [TonroroBka k 8 [TK-3 TectupoBanue
MMPOU3BOAUTCIILHOCTU TECTUPOBAHUIO
napajuieJbHbIX IPOrpaMm Utoro 16
Hroro 3a cemectp 108
Hroro 108
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHI

Bunpl yueOHOI nesTenbHOCTH

dopmupyembie KOMIETEHIIMH DopMbI KOHTPOJIA

Jlek. 3an.|IIpak. 3an. |Cam. paO.
HK-3 + + +

3auét c oueHkoil, TectupoBaHue

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbIi Oamt
MakcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ Oasi 3a mepuos
2KT u Ha KoHeIl CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
3auéT c OlICHKOU 10 15 25 50
TectupoBaHue 10 15 25 50
Hrtoro makcumym 3a 20 30 50 100
nepuo
Hapacraromum ntorom 20 50 100 100
6.2. Ilepecuer 02/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[Tepecuet 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabIuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
basel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% ot MakcuMasIbHOIN cyMMBbI OaiioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuManbHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecuer cymMMBI 0a/UIOB B TPAIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEACTABIICH B TAOIHUIIE
6.3.
Tabmmia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyIOBJICTBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUue TUCIHIINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. l'eprens, Buxktop IlaBnoBu4. BBICOKONPOU3BOAUTENbHBIE BBIYUCICHUS I
MHOTOIPOIIECCOPHBIX MHOTOSIIEPHBIX CUCTEM : yUeOHUK AJisi BY30B. - M. : 3narenscTBO MOCKOBCKOTO
yHuBepcuteta , 2010. - 544 c. (nanuuue B Oubmuotexe TYCVYP - 25 3k3.).

2. IlporpammupoBaHue Ha MapaieIbHbIX BRIYUCIUTEIbHBIX cucTeMax : Ilep. ¢ anri.. - M. : Mup ,
1991. - 372[4] c. (nanuuue B 6ubnuoreke TYCVYP - 4 5k3.).

3. I'pummMm, P. IlapannenbHoe mporpamMmMupoBaHue Ha coBpeMeHHOM C++. UTo Kaxabli
npodeccuoHal J0JKEH 3HAaTh O MapajlieJbHOM MporpammupoBanuu / P. I'pumm ; mepeBon c
anrnuiickoro B. FO. Bunauka. — Mocksa : JIMK Ilpecc, 2022. — 616 c. [DnekTpoHHBbIH pecypc]: —
Pexxum noctyma: https://e.lanbook.com/book/314870.

4. MansBko, A. A. IlapannensHoe MporpaMMUPOBaHUE Ha OCHOBE TEXHOJOTHI openmp, cuda,
opencl, mpi : yuebHoe nmocobue ans By3oB / A. A. MansgBko. — 3-e u3[., UCIp. ¥ g0n. — MoOCKBa :
N3pnatenscTtBOo IOpaiit, 2023. — 135 c. [DnekTpoHHbIH pecypc]: — Pexum poctyna:
https://urait.ru/bcode/514199.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. Bocec, M. Ilapannensnoe nporpammupoBanue Ha C++ ¢ momomsio 6ubnauorexun TBB :

pykoBozactBo / M. Bocc, P. Acenxo, 1. Pelinaepc ; mepeBoy ¢ anrmuiickoro A. A. CauakrHa. — MoOCKBa

AMK IIpecc, 2020. — 674 c. [DnekTpoHHBIH pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/179500.

2. Apsikos, C. b. IlapamiensHoe nporpaMMupoBanue Haja o0meld mamsaTeio. OpenMP : yueGHOe
nocobue / C. b. ApsikoB, M. A. I'opoguanues, I'. A. llykun. — HoBocubupck : HI'TY, 2019. — 95 c.
[DnexTponHsbIit pecypc|: — Pexum gocryna: https://e.lanbook.com/book/152252.

3. ®@unaros, A. C. [lapamtensHOe mporpaMmmupoBanue : yueonoe nocodue / A. C. dunaros. —
MockBa : PTY MUPDA, 2021. — 46 c. [DnekTpoHHb pecypc]: — Pexum noctymna:
https://e.lanbook.com/book/218429.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTesIbHBIC Y4eOHO-METOAMYECKHEe M0Co0ust

1. Duronu, Y. [lapannensHoe nporpammupoBanue Ha C++ B peiictBun. [IpakTtuka paspaboTku
MHOTOIIOTOYHBIX MPOrpaMM : yueOHoe nmocobue / Y. DHTOHHM ; iepeBo ¢ aHriauiickoro A. A. CIMHKHH.
— Mocksa : IMK IIpecc, 2012. — 672 c. [DnexTpoHHBIN pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/4813.

2. 3onkuH, A. JI. [TapanienbHble BBIYMCICHUS U peAIM3allusl areHTHBIX CTPAaTeTuil Ha apXUTEKType
CUDA : yuebnoe noco6ue misa By3oB / A. JI. 3onkun, P. A. Bepouukuii. — Cankr-IlerepOypr : Jlans,
2025. — 176 c. [DnexTponHsIii pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/507341.

7.3.2. Y4yeOHO-MeTOAUYEeCKUE MOCOOUS A JIHII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI i1l CAMOCTOSITEIBHON U ayAUTOPHOIN pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM HUX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U MH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
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[Ipu u3yyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palaTrhCsi K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Y4ebHo-Hay4Has 1ab0paTOpUs MPOMBIIICHHOTO AU3aifHa: yuyeOHast ayIuTOpusl IUisl TPOBEACHUS
3aHATUHN JIEKIIMOHHOTO THUIA, y4yeOHas ayIuTOpHS NI MPOBEACHUS 3aHATUN MPAKTHYECKOTO THIIA,
MOMEIIeHUEe Al MPOBEICHUS T'PYNIOBBIX U WHAMBUIAYAIbHBIX KOHCYJIbTAlUil, MOMEIICHUE IS
MPOBEJICHUS TEKYIETr0 KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas ob6macte, T. Tomck, Bepimanna ynuua, a. 47, 224/1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

[Tanens narepaktuBHass LMP7502ELN Lumien 75EL 1 mT.

Monutop 27" 15 mir.

CucreMHbIi 070K 1 15 mT.

KomruiekT ciennann3npoBaHHol yueOHoil mebenu

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe o0ecredeHue A1l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHOU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUM (KOMIIbIOTEPHBIE KJIACCHI),
PaCTONIOKEHHBIC TIO aIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuua, a. 74, 130 aya.

Onucanue nMeronerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00eCIeYnBaIOT JOCTYI B AJIEKTPOHHYIO
nHpopmanmonHo-00pazoBatenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO 0OCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaibHO-TeXHHUYECKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHUE AUCIUIUIMHBI JIUIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 310POBbSl U MHBAJIUAaMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEN amnmnaparypbl, MYJbTUMEIUNHBIX CPEACTB U JPYTUX TEXHHUYECKUX CPEICTB
npueMa/nepenayu yueOHoi nuHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAMIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpHs, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Haszpanus pasnenos (tem dopmupyemble
P (rem) PMHPY ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCUHUTLTUHBI KOMIIETEHIIUH
I Teopetnueckue Moaenu [IK-3 3auér c onenkort | [lepeuens BompocoB 1ist
NapauIeIbHBIX BRIYUCICHUN U 3aueTa C OLEHKOM
OLeHKA 9()YCKTHBHOCTH TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3aJaHUI

2 IIporpammupoBaHue [1K-3 3auét c ouenkoil  |IlepedyeHp BonpocoB s
pacrnpeenéHHbIX 3a4eTa ¢ OLEHKOMN

BBIYUCIIUTCIIBHBIX CUCTEM C
UCTIONIb30BaHUEM HHTEpdeiica
nepesayn COOOeHUH

TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

3 I'uGpumHbIe MOIETH T1K-3 3a4éT C OIEeHKOH [lepeuenb BOIIPOCOB 115t
napajuieIbHOTO 3a4eTa C OLIEHKOM
MIPOTrpaMMHUPOBAHUS IS
MHOTOSIJIEPHBIX KJIACTEPHBIX

TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUI

cucTeM

4 Pacnipenenénnbie Borunciienus | [1K-3 3a4éT ¢ OLEHKOH [Iepeuens BOIIPOCOB 1Ist

Ha TpadUIeCcKUX mpoIreccopax 3a4era ¢ OL[CHKOM
TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aJaHUI

5 TlapamienbHoe I1K-3 3ayét c onienkoit  |[lepeuenn BOMpPOCOB 1Jist

MIpOrpaMMHUpPOBaHUE HA OCHOBE 3a4era ¢ OLIEHKOM

3ajia4 U aCHHXPOHHBIX MOJEICH TectupoBanue [IpuMepHBIil epeyeHb

BBIIIOJTHCHHUA TECTOBLIX 3aJaHUN

6 [Ipumenenue napamienbubix | I11K-3 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist

BBIYMCIICHUH B 3aJ1a4ax 3a4eTa ¢ OLEHKON

4BTOMAaTU3NPOBAHHOTO TectupoBanue IIpuMepHBIil IepeyeHb

POCKTUPOBAHHUA TECTOBBIX 3aJaHUN

7 Metonst npodpunupoBanus u - |11K-3 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

ONTUMH3ALINHU 3a4eTa ¢ OLEHKOM

IIPOU3BOAUTCIILHOCTH TectupoBanue [IpumepHbIii IepedeHb

napaJuICJIbHBIX IIPOrpaMm TECTOBBIX 3aJaHUN

[lkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
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Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
®dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 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 YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aioB 3HAHUSA MPUMEHEHHE
HABBIKOB

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

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH

2 He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIIHLHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiatbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IEPKaHUSI CUCTEMHO, TPOU3BOJIBHO U I0Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUS AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAaHNN JUCHUITIINHEIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Kakas meTpuka moka3pIBaeT OTHOILIIEHUE BPEMEHH BBITIOJIHEHUS TTOCIEA0BATEILHOM MPOTrPaMMBbl
KO BPEMEHHU BBHITIOTHEHUS €€ MapaijiebHOM Bepcuu?
a) O (heKTUBHOCTH
b) Yckopenue
¢) MacmrabupyeMocTb
d) [IpomyckHasi cmocoOHOCTH
2. YUto XxapakTepHu3yeT 3aKOH AMJaa MpH OlleHKe NapasuieabHol 3 (HEeKTUBHOCTH?
a) JIuHeiHbIN POCT YCKOPEHUS C YBEIMYCHHEM YHUCIIa TPOLIECCOPOB
b) OrpanuyeHne yCKOpEeHUs MOCIe0BaTeIbHON YacThIO allTOPUTMA
¢) 3aBUCUMOCTh YCKOPEHHUS TOJIBKO OT pa3Mepa 3aJauu
d) OtcyTcTBHE BIUSHUS KOMMYHUKAIIMOHHBIX 3aTpaT
3. Kakas mozenpb mapainienbHbIX BBIYUCICHUN MpeAnoiaraeT yepeaoBanue (a3 BHIYUCICHUN U
r1100aTbHOM CHHXPOHHU3AIUN ¢ KOMMYHHUKAIUEH?
a) PRAM
b) BSP
c) LogP
d) SIMD
4. Yo Takoe one-sided kommyHnukanuu B MPI (Mogens RMA)?
a) OOMeH JaHHBIMH TOJIBKO MEXIY COCETHUMH MPOIleccaMu
b) Bo3M0XHOCTH OIHOTO Tpoliecca YUTATh/IUCaTh B MAMSATh JPYroro mnpoiecca 0e3 ero iBHOToO
y4acTus B mpuéme
c¢) [lepenaua maHHBIX TOIBKO B OJJHOM HaIlPaBJICHUU
d) Ucnonp30BaHne TOIBKO KOJIEKTUBHBIX OIEpaIlHii
5. Kakoii mapamerp CUDA-sapa onpeaensieT KOIMn4ecTBO OJIOKOB B CETKeE?
a) blockDim
b) threadldx
¢) gridDim
d) warpSize
6. Uto Takoe «coryiacoBaHHBIN JocTyn K mamstuy» (coalesced access) B CUDA?
a) Jloctyn k mamsT uepes pasnensiemMmyro namath (shared memory)
b) O0benrHeHue 3aPOCOB COCEAHUX OTOKOB K T1100aIbHON MaMSTH B OJJHY TPaH3aKIUIO
¢) Mcnonb3oBaHue aTOMapHBIX ONEpaIil JIsl CHHXPOHHU3AIUU
d) KsmmmpoBanue 1aHHBIX B PETUCTPax MOTOKA
7. Uro Takoe anroputMm work-stealing B konTekcte task-based mapannenuzma?
a) CtaTnueckoe pacmpeeieHue 3a/1a4 MeK Ay MOTOKaMHU Ha 3Tare KOMIIIALUN
b) lunamuueckuii 3axBaT CBOOOHBIM MIOTOKOM 3a/1a4 M3 OYEPEIU 3aHATOTO MOTOKA
c¢) [IpunynuTenbHOE 3aBepIICHNE «METICHHBIX)» 3aj1a4 Ui OalaHCHPOBKHU
d) KonupoBanue JaHHBIX MEXIy MOTOKAaMU 711 YMEHbIICHHUS KOH(PIUKTOB
8. Kakas omeparus sBisieTCsS KJIIOYEBOW B UTEPALMOHHBIX PEIIATEIsAX Pa3peKEHHBIX CUCTEM
nuHeHbIX ypaBHenuii (CJIAY)?
a) YMHOXEHHE TJIOTHOM MaTpHIIbl Ha BEKTOP
b) YMHOXeHHE pa3peKeHHONW MaTPHUILIbI HA BEKTOP
¢) LU-pa3noxeHnue mosHoi MaTpuilsl
d) Beruncnenue onpenenuTens MaTpUIlbI
9. Uro Takoe «yckopeHue» (speedup) B mapanienbHbIX BHIYUCICHUSIX?
a) Bpems BbIOTHEHUS MOCIEI0BATENBHOI MPOTrpaMMBbl
b) OTHomeHUe BpeMEHU BBINOJHEHHUS MOCIEN0BATEIbHON MPOrpaMMBl KO BPEMEHU
BBITIOJTHEHMSI MapalieIbHON BepcUu
¢) KonuuecTBo nporieccopoB, HCMOIB3YEMBIX B IpOrpaMme
d) Pazuuiia Mexay BpeMeHeM BBHITIOJTHEHHS TOCIEeI0BAaTeIbHOM U MapaieNbHON Bepcuit
10. Kakast ocHOBHasI 11€JIb CHHXPOHHU3ALIUK TOTOKOB B MapasuieIbHOM MPOrpaMMUPOBAHUU?
a) YBenuuyeHue KOJIMuecTBa MOTOKOB B Iporpamme
b) IIpenoTBpaiieHne rOHOK JaHHBIX U OO0ecmedYeHne COrJacOBAaHHOCTH NOCTyMa K OOIIUM
pecypcam
¢) YMeHblIeHHE BpEMEHU KOMIIIISALUN TPOTPaMMBI
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d) ABTomMaTHuecKkoe pacmpeeieHne 3a/1a4 MEeXIy poleccopaMu
9.1.2. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

1. OOBsicHUTE pa3audue MEXIy CHIBHOM M cinaboil MacmTabupyeMocThio. B kakux ciydasx
11€J1eC000pa3HO UCIOIB30BATh KAKAYIO U3 METOIMK MPHU aHAJIN3€ MapaJUIebHBIX IPOrpaMM s
WH)XEHEPHBIX pacy€ToB?

2. OnumuTe NpeuMyIliecTBa M OTPAaHUYCHUS THOPUAHOW MOJAEIU NPOTPaAaMMHUPOBAHUS
MPI+OpenMP 11 MHOTOSIEpHBIX KJIacTepHBIX cucteM. Kakue ¢pakTopsl clieayeT YIYUTHIBAaTh
IpY BBIOOpE CTpAaTEruu AEKOMIO3ULUH (MEXIy y3/1aMu / BHYTpH y37a)?

3. Kakue ocHOBHbIE TEXHUKH onTUMHU3auuu aocryna K namsatd B CUDA 1no3BoJioT NOBBICUTh
MPOU3BOIUTENLHOCTh BBIYMCIUTEIBHBIX SAep?

4. B uém 3aknodaeTcs METONOJOTHS NpuMeHeHHs Monenu Roofline nns amanusa
MPOU3BOIUTENILHOCTH MapajieNibHON mporpamMmbl? Kak HHTEpIpeTHpOBaTh pe3yabTaThl U HA X
OCHOBE NMPUHUMATh PEIICHHS [0 ONTUMHU3AIUH?

5. Onumure 0cOOCHHOCTH paclapaieIuBaHus 3a1a4 eKTpoanHaMuku (Ha npumepe MKPBO
una MoM).

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce nzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHEeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIBHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

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

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYECHUS
C HapylmeHusIMH cIyxa TecTsl, MUCbEMEHHBIE IIperMy11eCTBEHHO TUCEMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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