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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[lensiMu OCBOEHHUSI IUCUUIUIMHBI SBISAIOTCS OBJQJCHUE NPUHIUIAMH pa3pabOoTKU NPOTrpaMMHBIX
KOMIIJICKCOB BBLICOKOITPONU3BOAUTCIILHBIX BBI‘II/ICJIGHI/If/'I, HN3YUCHUC OCHOBHBIX aJITOPUTMOB MapaJlJICIbHBIX
BBIUHCIICHUHM U OCOOEHHOCTEH MPOrpaMMHUPOBAHUS ISl CYTIEPKOMITBIOTEPOB.

3amayaMy OCBOCHHUS TUCIUIUIUHBI SIBIISIOTCS

- 3HAKOMCTBO C IIPUHLIUIIAMU U TEXHOJIOTUSMHU PEAIN3aLUHU BBICOKOA(PPEKTHBHBIX TPOTPaMM;

- U3y4YEeHHE apXUTEKTYpPbl BBICOKOIPOU3BOAUTENBHBIX DBM;

- U3yYCHHE UHCTPYMEHTOB pa3paboTKU MPOrpaMMHOTO 00ECIICUeHUS ISl CYIIEPKOMITHIOTEPOB;

- OCBOGHHE QJITOPUTMOB W HHCTPYMEHTAJIBHBIX CPEICTB pPa3pabOTKU MapajuIeIbHBIX IPOTPAMM,
opraHu3anuu 1mapajljiICJIbHbBIX BBIYUCJICHUH.

2. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O00OY4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

Ko n HaumeHoBanue
KOMIIETEHIIN U

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTH)KEHUS

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTMCLUILINHE, 00eCTIeYnBaIOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3yabTaToB ocBoeHust OITOI1

OIIK-2 CriocobeH moHuMaTh

IIPUHIAIIBI paboThI
COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOTUI "

IIPOTPAaMMHBIX CpPEACTB, B
TOM YHCJIE OTEYECTBEHHOI'O

MIPOU3BOJICTBA, u
UCIONIb30BaTh  HUX  MpH
perieHnn 3aja4
npodeccnoHanbHOM
NEeSATEeTbHOCTH

KOMIIETEHIINH
OIIK-2.2 Ilpennaraer crmocod u
CPEICTBO  pelleHus  3a7adu
npodeCcCuOHAIBHON
NEeATEIIbHOCTU c y4ETOM
BO3MOKHOCTEH

MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3HaeT
— 0COOCHHOCTH Pa3pabOTKU TMPHIOKEHUN st
napauieIbHbIX u pacmpeeieHHbIX
BBIYHCJICHUI B COOTBETCTBHUHU C AJITOPUTMOM;

- METOABl U TEXHOJOTMH MapajIeNIbHOTO
MIPOrPaMMHUPOBAHHUS JJISI CYTIEPKOMITEIOTEPOB;

- TIPUHIIMIIBI paboThl COBpPEMEHHBIX
WH()OPMAMOHHBIX W TPOTPAMMHBIX CPEJIICTB
JUIsL  pealii3allid  BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUM

yMeer
— pa3pabaTbhiBaTh BBICOKOIPOU3BOIUTEIHLHOE
I[IO0 s npoBeAeHUsS — BBIYMCICHHH €

MCTIOJIF30BAHUEM MHOT OTIPOIIECCOPHBIX CUCTEM;
— BBIOMpaTh M HACTpauBaTh allapaTHOE U
porpaMMHoe oOecnedeHue s pa3paboTKu
porpamMm U POBEIEHUS
BBICOKOITPONU3BOAUTCIIBHBIX BBEIUHCIICHUH

- pa3pabaThIBaTh MPOrpaMMHBIE CpEJICTBA C

HCIOJb30BAHUEM TEXHOJIOTH u
MHCTPYMEHTapUs napajuieJIbHOTO
MPOrPAMMUPOBAHUS

BJIajieeT HABBIKAMH

— HaBbIKaMU pa3paboTku
BBICOKOIIPOU3BOIUTEIILHOTO 110 JUIST

HpOBGI[eHI/ISI BBI‘II/ICJ'IGHI/IfI C HCIIOJB30BaHUCM
MHOTOITPOLIECCOPHBIX CUCTEM;

— HaBBIKAMH BBIOOPA U HACTPOMKH alapaTHOTo
U IPOTPAMMHOT0 O0eCTIeUeHUs IS peaiu3aiun
BBICOKOHpOI/ISBOJII/ITeJ'II)HBIX BBI‘IHCHeHPII}'I;

- HaBBIKAMH Pa3pabOTKH MPOTPAMMHBIX CPEJICTB
C HMCII0JIb30BaHUEM TEXHOIOTHI u
WHCTPYMEHTapUs MapaJJIENBHOTO
MPOrPAMMHUPOBAHUS




OIIK-2 Crioco0eH noHnMaTh

IPUHLIMAIIBI pabotbI|pemieHuss  chopMyTUpOBAHHOMN
COBPEMEHHBIX 3a7auun

UH(POPMALIMOHHBIX

TEXHOJIOTU "

IIPOTPaMMHBIX CPEACTB, B
TOM YHUCJIE OTEUYECTBEHHOIO

IIPOM3BOJICTRA, u
UCIIOJIb30BaTh ~ UX  TIPH
pelieHu 3a1a4
npohecCHOHABLHOM
JeSATEIbHOCTH

OIIK-2.3 CocTaBisieT ajiroputM

3HaeT
— OCOOCHHOCTH apXHUTEKTYPhl COBPEMEHHBIX
OBM, cBszaHHbIe C pa3pabOTKOW aIrOpuTMOB
JUIs. TIPOBEACHUSI BBICOKOIIPOU3BOIUTEIBHBIX
BBIUMCIICHHI;

—IapajulesibHbIe AJITOPUTMBI 00paboTKu
JTAHHBIX

ymeeT

- pa3pabaTbIBaTh AJITOPUTMBI TSt

BBICOKOTIPOU3BOIMTEIBHBIX BHIYHCIICHUH;

- oueHuBath 3()PEKTUBHOCTH MapAILICITBHBIX
QITOPUTMOB 00paOOTKHU JIAHHBIX

BJIa/leeT HABBIKAMU

- HaBBIKAMM  TNPUMEHEHUS  TEXHOJOTHM
MapajuIebHOIO  MPOrPaMMHUPOBAHUSA IS
peanuzanuu BBICOKOA () (DEKTUBHBIX
BBIYHCIICHHI;

— HaBbIKAMU TPUMEHEHHUSA  KJIACCUYECKHUX
MapauiebHbIX  AITOPUTMOB B PEIICHUU

MMPAaKTUYCCKUX 3aaa4

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

HNannast nucuuiuivHa (MoAyib) BkirodeHa B brok «Jducummnunel, moxynu» b1.0.37 ocHoBHOM
npodeccuoHaibHON oOpasoBarenbHoi mporpammbl 09.03.03 IlpuknagHas wHQOpMaTHKa W OTHOCHTCS K
00s13aTeIbHONM YyacTH y4eOHOro IJIaHa.

Ne Kon n HanMeHOBaHUE UHAMKATOPA
[IpenmecTByrome JUCIUIUTUHBI
/o JIOCTUKEHHS] KOMIIETEHIIUU
1 [YucnenHsle METOIbI OIIK-1.2, OIIK-7.1
2 |Apxutektypa OBM u sa3b1k Accembiiepa OIIK-5.1
3 |[Iporpammupoanue ains O9BM OIIK-3.1, OIIK-7.1, OIIK-7.2
YucneHHble METOBI
Apxurexktypa 9BM u 51361k Accembiepa
IIporpamMmupoBanue g 9BM
3HATh
— OCHOBBI apXUTEKTYpbl DBM;
- SI3BIK IPOTPaMMHPOBAHUS BBICOKOTO YPOBHS;
- aJITOPUTMBI YMCIIEHHBIX METOJIOB PELICHMSI IPUKIIAJHbIX 33/1a4;
YMETh
— pa3pabaTbIBaTh POrpaMMBbl Ha 3bIKAaX IPOrPaMMHUPOBAHUS BBICOKOT'O YPOBHS;
- peaJIn30BbIBaTh AITOPUTMBI YHCIEHHBIX METOJIOB;
BIIA/IETh
— HaBBIKAMH pa3pabOTKU MPUKIIAHBIX IPOTPaMM;
- HaBbIKaMU peaju3allii aJITOPUTMOB UYMCIIEHHBIX METOJIOB PELICHMSI IPUKJIAHBIX 33a1a4
Ne Kozn u HanMeHoBaHME HHAMKATOpA
[Tocnenyromue TUCHUIIMHBI
n/m JIOCTUKEHHS] KOMITETEHIIUU




1 |BeimonHeHue 1 3amuTa BHITYCKHOW KBATU(UKAITMOHHON paboThI

VK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-
1.5, YK-1.6, VK-2.1, VK-2.2, VK-2.3,
VK-2.4, VK-3.1, YK-3.2, YK-3.3, VK-
3.4, YK-3.5, VK-3.6, VK-4.1, VK-4.2,
VK-4.3, VK-4.4, YK-5.1, YK-5.2, VK-
5.3, YK-6.1, YK-6.2, YK-6.3, YK-6.4,
VK-6.5, VK-7.1, YK-7.2, YK-7.3, VK-
7.4, YK-8.1, VK-8.2, VK-8.3, VK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4, VK-
9.5, VK-10.1, YK-10.2, VK-10.3,
OIIK-1.1, OTK-1.2, OITK-1.3, OIIK-
1.4, OIK-15, OIK-2.1, OIIK-2.2,
OI1K-2.3, OIK-2.4, OITK-2.5, OIIK-
3.1, OIIK-3.2, OIK-4.1, OITK-4.2,
OIIK-5.1, OITK-5.2, OITK-6.1, OITK-
6.2, OIIK-7.1, OIIK-7.2, OIIK-8.1,
OIIK-8.2, OIK-9.1, OIK-9.2, ITK-
1.1, TIK-1.2, TIK-1.3, TIK-1.4, TIK- 2.1,
TK-2.2, TIK-3.1, [IK-3.2, TIK- 4.1, TTK-
4.2, TIK-4.3, TIK-4.4, TIK() -1.1,
MK(D)-1.2, TK(D)-1.3, TIKID)- 1.4,
TK(10)-1.5

2 |IIpoekTHas mpakTHKa

MK-1.1, I1K-4.3, [IK(11)-1.4

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 pPadoTy 00y4yawluxcsi ¢ nmpenojaBarteieM (0 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSAATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yueOHolt paboThl Beero MPaKTUYECKYIO
Hacos MOATOTOBKY 7
KonrakTHasi padora 32 32
Jlexumonnsie 3auaTus (JIek) 16 0 16
IMpakTrueckue 3austus (I1p) 16 0 16
HWnas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 110 KypCOBOU paboTe (IPOeKTY),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3a4yeTa ¢ OLIEHKOM; 3aIluTa KypCOBOM pabOThI
(nmpoexTa); caaya KOHTpOJIBHBIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTaIUS TIEpEeT SK3aMEHOM U cada
Yacel HA KOHTPOJIb 4 4
CamocrositensHas pa6ota (CP) 36 36
O0nas Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)
Yacel: 72 72
3a4eTHbIC eIUHHUIBI: 2 2

5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe IO pasjfenaM (TemMaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMUYECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
3 113 JIP B a
Ne Pasnensl IUCHUIUIHHEL S JICKIHH CP :zgo’ JIOCTHUKEHU
8 W3 HUX Ha W3 HUX Ha W3 HUX Ha ' 5
NpaKkTH- MPaKTH- MPaKTH- KOMIICTCHI
BCECTO YECKYIO BCECTO YECKYIO BCETO YECKYHO Un
moAro- moaro- moAro-
TOBKY TOBKY TOBKY
L0 paznen. O6mas
XapaKTepUCTHKA MapaieIbHbIX
BBIYHCIUTEILHBIX TIPOIECCOB U
CUCTEM
[TapannensHas o0paboTka
uHbpopManmud H  TPOOIEMBI
11 MOBBIIIEHUSA 7 2 2 4 8 OIIK-2.2,
IIPOU3BOIUTEIILHOCTH u OIIK-2.3
3((PEKTUBHOCTH HCIOJIb30BAHUS
BBIYHCITUTEILHON TEXHUKH
12 MopenupoBanue W aHAIHU3 721 9 2 4 8 OIlK-2.2,
""" |[mapannenbHBIX BEIYMCICHUN OIIK-2.3
2|2 pa3nen. Texnonoruu
pa3paboTKu mapauIeTbHBIX
porpaMm
2.1. |Texnonorus OpenMP 71 2 2 4 8 %%112122%,
[TapannensHble AITOPUTMBI
o o |pemeHus BBIYUCIATENBHO- - | 4 4 10 OIlK-2.2,
TPYIOEMKHUX 3aJa4 (3amaum OIIK-2.3
JIMHEHHON anreOphl)
Texxonornu OpraHu3anun OIK-2.2
2.3. |>pdexTUBHBIX  MapauteabHbIX| 7 | 2 2 6 10 OHK-Zl 3'
BBIYHCIICHUH
[TapamtensHbIe AITOPUTMBI
o 4 |PeIICHHUSA BBIYHCITUTENBHO-| 2 4 5 12 OIIK-2.2,
TPYJOEMKHX 3a7au (COpPTUPOBKa OIIK-2.3
JTAHHBIX )
3. |3 paznen. Texnonorun
OpraHH3aIiH
BBICOK03()(PEeKTUBHBIX
BBIYMCIICHHUI
0O0630p TEXHONOTHI OpraHU3aluN OIIK-2.2
3.1. BI)ICOK03(1)(1)UGKTI/IBHBIX 71 2 4 6 OITK-2.3
BBIYHCIICHUH
39 TexHomOrMKU pacnpereIeHHOTO 7 2 4 6 OIIK-2.2,
" |mporpammupoBanusi MPI OIlK-2.3
4. |4 paznen. Konrponb
. OIlK-2.2,
4.1. [3auer c olleHKOH 7 4 OITK-2.3




5.1. Jlekuuu

No | HaumenoBanue pazzaena o
. HaunmeHnoBaHMe U KpaTKOE COAepKaHUE JIEKIIUH
pasn Y TEMBbI JICKIH
[TapannensHass oOpaboTka wWHPOPMAMK W  MPOOJIEMBl  TOBBIIICHUS
MIPOU3BOJIUTENLHOCTH U 3(P(EKTUBHOCTH HCIIOJIIB30BAHUS BBIYUCIUTEILHOM
TEXHUKU
BBenennue B mapamienbHOE M pacHpelesIeHHOE MPOrpaMMHpPOBAHHE.
[TapannensHas
[MpenmymectBa. Monens PRAM. Knaccudukarus OnuHHa.
o0paboTka uHbOpMAaIH .
Bunet mapamnenusma PacnapanienuBaHue  BBIYMCICHUNW Ha  YpPOBHE
Y IpOOJIEMBI MTOBBIIICHUS 9 .
WHCTPYKUHUH, TOATIPOrpaMM, 00BEKTOB, IIPUIIOKECHUH.
MPOU3BOIUTENILHOCTH U
1 sbibexTHBHOCTR Mopnenu mapaiienbHOro U pacupeeIeHHOTO POrpaMMHUPOBAHUSI.
S — ApxuTeKTypa BbICOKONpOU3BOAUTENbHBIX OBM. MHoronpoueccopHbie
o BBIUHCIUTENbHbIE CHUCTEMBbl C OOHIEH W paclnpeieseHHOW MNaMSThIO
BBIYUCITUTEILHON
X HUKIL (MyJIBTHIIPOIIECCOPBI M MYJIBTUKOMITBIOTEPHI). MHOTOsAepHOCTh. THIIOBBIE
TOMOJIOTUU cXeM KoMmMmyTauuu. Kiiaccupukanus MHOTOIPOLECCOPHBIX
BBIYUCIIUTEIIEHBIX CUCTEM.
[IpoGiembl mapanienbHOrO U pacipeieIeHHOrO IPOrpaMMUPOBaHUS.
MonenrpoBaHue U aHaIU3 NapajiieIbHbIX BHIYUCICHUN
Mopnens BblUMCICHHE B BHUAE Tpada «omeparnuu-onepanasl». [lokazarenu
MozenupoBanye 1 |BPEMEHHU BBINOJIHEHHs MapaulebHOro anroputMa. OueHka 3G pekTHBHOCTH
2 | aHanM3 napajuledbHBIX | TPYIOEMKOCTH IapajulesIbHBbIX BblUUCIeHHUH. OLEHKa MaKCUMaabHO
BBIYUCIICHUI JTOCTH>KAMOTO napajuieIu3ma. AHnanus MacmTabupyeMoCTH.
MonenupoBanue mapauiedbHBIX mporpamM. [lpuHmunsl — pa3paboTku
napajuiebHbIX aIrOPUTMOB
Texunonorus OpenMP
Texnomorus OpenMP  nmns  cucrem ¢ oOmeit  mamsareio  OOmmias
xapakrepucTtuka texHonorun OpenMP. ®@opmar 3anucu AupeKkTuB. TuUIbI
mupektuB. OrmnpeneneHue MnapaienbHoil obnactu. @DopmaT IUPEKTUBBI
3 Texnonorusa OpenMP P P P P P
parallel. Tlpumep wucnonbs3oBanust aupekTuBbl parallel.  Ympasnenue
o0acThl0 BUAMMOCTU JaHHBIX. PacmpeneneHue BBIYMCIEHUH MEXAy
MTOTOKAMH. [IpoGneMbl ~ CHHXpOHM3alUH,  B3aHMMOOJIOKHPOBKH.
CoBMeCTUMOCTh TUPEKTUB U UX ITapaMeTpPOB.
[TapanienbHble aJrOpUTMbl PEIICHUS BBIYUCIUTEIBHO-TPYAOEMKHX 3a/1ad
ITapautenpHbIe (3aauM TMHENHHOU anreOphl)
aNrOpuTMBbI pemicHus  [CXeMbl pacnapajuleIMBaHHUsA —alNTOPUTMOB pEIICHUS 3a]ad  JIMHEHHOU
4 BBIUHCIUTENHHO- anreOpbl: Coco0bl pa30UeHs MaTPHILL;, BBIYUCICHNE TPOU3BEACHUS MAaTPUIIbI
TPYIOEMKHUX 3ajla4  |Ha BEKTOp, MAaTpUIBI Ha MaTpuily; anroputMmel pemenus CIIAY
(3amaum nuHEHHONW  |(pacmapajulelMBaHHE — alrOPUTMOB  MeTOAOB laycca,  CONpSKEHHBIX
anreOpsl) rpanuenToB). Onenka 3 PeKTUBHOCTU NTapaJUIeIbHBIX AJITOPUTMOB PEIICHUS
3aJa4 JIMHEHHOM anreOpsl
T TexHonorun opranuzanyu dpGEeKTUBHBIX MapaUICIbHBIX BEIYHCICHAN
€XHOJIOTHH
[TonsiTus nmpouecca, NoToka, pecypca. Opranusaiys IporpaMm Kak CUCTEMBI
OpraHu3aIu
P H MOTOKOB. Anroput™mbl  B3auMouckitoueHus. Cemadopsl. MOHHUTOPBHI.
5 3¢ (HeKTUBHBIX
CunxpoHu3zanusi MOTOKOB. B3anmoOiokupoBka mnoTtokoB. Kitaccuueckue
napauIeTbHbIX
9 3aJjaud  CHHXpPOHHM3alMH.  MeToasl  TOBBIIEHUS  APPEKTUBHOCTU
BBIUUCIICHHH
napajulebHbIX IPOrpaMM.
[TapannensHbie [TapanienbHble aqrOpUTMbl PEIICHUS BBIYUCIUTEIBHO-TPYAOEMKHX 3a/1ad
AITOPUTMEI peleHns  |(COPTUPOBKA JaHHbIX)
6 BBIYHCITUTEILHO- [TapanienpHble aITOPUTMBI COPTUPOBKHU JaHHBIX. [1y3bIpbKOBasi COpTUPOBKa,
TPYIOEMKHX 3amay  [coptupoBka Illemra, OvicTpas coptupoBka. Onenka >QdexTuBHOCTH
(cOpTUpPOBKA JAaHHBIX) |MApaJUIEILHBIX aTOPUTMOB COPTHPOBKH JJAHHBIX
7 0630p TexHoMOrHii O0630p TEXHOJIOTUI OpraHU3aUH BBICOKO3((PEKTUBHBIX BbIUNCICHHUH




[Tapamnenusm B C++, moTouHO-opreHTHpoBaHHas onbmmnoteka POSIX, MPI
(Message Passing Interface — unTepdetic s nepeaauu coodbienuii), PVM
(Parallel Virtual Machine — mapamtensnas BuptyanbHas mamuaa), CORBA

OpraHm3atin (Common Object Request Broker Architecture — TeXHOIOrHS MOCTPOEHHS
BBICOK03()(pEeKTUBHBIX . .
. pacupeneNeHHbIX O0O0BEKTHBIX mpmioxeHui), OpenMP (Open Multi-
BBIYUCIICHUI .
Processing), rexnonoruu CUDA. CpencrtBa opranuzanuu napauieIbHOTO U
pacrpeelIeHHOTO TIPOTrPaMMHUPOBAHHSL.
OO6mas xapakrepuctuka Texnonoruu MPI
TexHomoruu T :
exunomorusi MPI (Massage Passing Interface) paspaboTku mapasuienbHBIX
8 pacrpeaeneHHOro

nporpammupoBanusi MPI

IIPOrpaMM JJIsl CUCTEM C PacIpeieIeHHON aMAThI0, 0030p HHCTPYMEHTApUs
MPICH

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasnena

Ne .
asy| M TEMBI MPaKTHHECKHX HaumeHoBaHue U colepkaHue NPAaKTUYECKUX 3aHATHH
P 3aHATHI
HNHcTpyMeHTapHii MapauieIbHOIO IPOTPaMMUPOBAHUS
[TapannensHas PyM PHH Tap porp P
WNHctpymenTapuii HapasienbHOro IpOTrpaMMUPOBAHUS OpenMP.
o0paboTka uHpoOpMaIH
[Tonkitouenune OuOAMoOTEKH. OlLEHKa BPEMEHH BBINOJHEHUS IMPOTPaMMBbI.
1 TIpO0OJIEMBI ITOBBILLIEHUS . . .
[TocnenoBarenbHbI M HapayieNIbHBIA aJTOPUTMBbl BBIYHUCICHUS JIBOMHOIO
HPOU3BOUTENBHOCTH U
1 MHTETpaja
3¢ (HEeKTHBHOCTH
UCIIOJIb30BaHUS
BBIYMCIIATEIIBHOMN
TEXHUKU
OneHka Npou3BOJUTENILHOCTH BBIYUCICHUI
MonenupoBanue u 0
LIEHKa IPOU3BOJAUTEIBHOCTH IOCIEI0BATENbHOTO M  MapajuIeIbHOTO
2 | amamm3 mapamiensHBIX
. ITOPUTMOB PELIEHUS BBIUUCIUTENBHBIX 3a/1a4 IPU Pa3IMYHbIX [apaMeTpax
BBIUUCIICHUI .
BBIYUCIICHUH
[TapanienpHble aITOPUTMBI BBIIIOJHEHUS MATPUYHBIX ONIEpaLMi
Peanu3zanus nocnenoBareabHbIX M MapajlieNbHbIX aJTOPUTMOB pealln3aluu
3 Texnonorusa OpenMP .
MaTPUYHBIX BBIYMCICHUH  C HCHOJb30BaHHEM TexHosorun OpenMP.
OneHka Npou3BOJUTENILHOCTH  BBIYMCIIEHUN
[TapamtensHbIe [TapanienpHble aNTOPUTMBI PEIIEHUS 33]1a4 JTUHEHHON anreopsl
anropuTMsl pemieHus  (Peanuzanns napamnensHbix anroputmos pemenus CJIAY ¢ ucnonb3oBanueM
4 BBIUHCIUTENBHO- texnosoruu OpenMP. OneHka Mpon3BOAUTEIHPHOCTH BEIYUCIICHHH
TPYAOEMKHX 3a]a4
(3amaun TMHEMHOU
areOps1)
TexHomornu Opranuzanus 3¢ (HEeKTUBHBIX NapaJljIeNIbHbIX BBIYUCICHHUM
OpraHu3aluu Peanuzanusi MeXaHM3MOB B3aMMOMCKIIIOUEHHSI, B3aUMOOJIOKHPOBKH IPH
5) 3¢ (HEeKTUBHBIX PELIEHUH BBIYUCIUTEIBHO TPYLOEMKHUX 3a1a4
napajuIeIbHbIX
BBIYMCIICHUI
[TapamtensHbIe [TapajenpHbIE AITOPUTMBI COPTUPOBKH
anropuTMsl pemieHus  (Peanuzanus — mapauienbHBIX  QITOPUTMOB — COPTUPOBKM  JTaHHBIX €
6 BBIUHCIUTENBHO- ucnonp3oBanueM TexHomorun OpenMP. OrneHka MTPOU3BOAUTEIEHOCTH

TPYJOEMKHX 33724
(copTUpOBKa JaHHBIX)

BBIYHUCJIIEHUN

5.3. CamocrosTenbHas paboTa o

OyJarommxcs

Ne
pas3z

HanmenoBanue pasnena
NUCHUIMJINHEI U TEMBI

CogeprkaHre caMOCTOSTETLHON PabOTHI




[TapannensHas
00paboTka HHPpOpPMALUU
¥ TIPOOJIEMBI TTOBBITIICHUS

POU3BOIUTENBHOCTH U
a3 dexTuBHOCTH

UCTIOJIb30BaHUS

BBIYUCITUTEIILHOU
TEXHUKHU

OOmasi XapakTepUCTHKA MapajlIebHBIX BBIUYUCIUTEIbHBIX IPOLIECCOB U
CUCTEM

OcBoeHue JIEKIMOHHOT0 MaTepuana. IIoaroroska k MpakTHYECKUM 3aHATHSM.
IToxroroBka u oopmieHue npakTuyeckoil padotsl. [loAroToBKa K YCTHBIM
OIIpOCaM IO TEME.

MoaenupoBanue u
aHaJn3 napauieIbHbIX
BBIYHUCIICHUN

MonenupoBaHue 1 aHaIu3 NapaiieIbHbIX BHIYUCICHUN

OcBoeHue JIEKIIMOHHOTO MaTepuaa. [1oAroToBka Kk MpakTUYECKUM 3aHITHSIM.
[ToaroroBka u opopmieHue npakrudeckoir padbotsl. [1oAroToBKa K yCTHBIM
OIIpOCaM I10 TEME.

Texnonorusa OpenMP

Texnonorus OpenMP

OcBoeHue IeKIUOHHOT0 Marepuaia. [IoAroToBka K NpakTHYECKUM 3aHATHSM.
[TonroroBka n odopmieHne nmpakTudeckoi padoTsl. IloAroToBKa K yCTHBIM
OIIPOCaM II0 TEME.

[TapannenwHbie
QITOPUTMBI PEIICHUS
BBIYMCIUTEIHHO-
TPYJOEMKHX 33]1a4
(3amauym TMHEHHOU

[TapannenbHble aNrOPUTMBlI PEIICHUS BBIYUCIMTENBHO-TPYJOEMKUX 3a1ad
(3agaum JIMHENWHOM anreOpsl)

OcBoeHue IeKIMOHHOT0 Marepuaia. [1oAroToBka K NpakTHYECKUM 3aHATHSM.
[ToxroroBka u opopmMicHHE MpaKTUIeCKoi paboThl. [loaroToBKa K YCTHBIM
OIIPOCaM II0 TEME.

anredpsbl)

TexHonoruu Texnonmoruu opranu3anuu 3G(HEeKTUBHBIX MMapaIeIbHbIX BRIYNCICHUN
OpraHu3aluu OcBoeHnue JIeKIMOHHOT0 MaTepuaa. [loAroToBka K mpakTHYECKUM 3aHITHUSIM.
3¢ PEeKTUBHBIX [ToaroroBka u opopmieHue npakTudeckoir padboTsl. [IoAroToBKa K YCTHBIM
napauieIbHbIX ompocaM 1o TEME.

BBIYMCIICHHI
[MapamienbHbie [lapannensHble alrOpPUTMBI PEIICHUS BBIYUCIUTEIHLHO-TPYIOEMKHX 3a]a4

AJITOPUTMEI pelenns |(COPTUPOBKA JaHHBIX )
BBIUMCIUTEIIHHO- OcBoeHue JIeKIIMOHHOT0 MaTepuana. [loAroToBka Kk NpakTHYECKUM 3aHSATHSIM.

TPYJOEMKHX 3a]1a4
(cOopTHpPOBKA JTaHHBIX )

[ToaroroBka u oopmieHue mpaktuyeckord padbotsl. [loaroToBKa K YCTHBIM
omnpocam 1o TEME.

O0630p TeXHONOTHIA

O030p TeXHOJIOTUI OpraHu3alnu BhICOKOI((EKTUBHBIX BHIUNCIECHUHN
[TpopaboTka TEOPETHIECKOTO MaTeprala, IOATOTOBKA K OMPOCaM.

OpraHu3aIH
p 1 O0630p BbIcOKOApGeKTHBHBIX OBM  (cymepckaisipHble  MPOLECCOPBI,
BBICOK03()(pEeKTUBHBIX
. MPOIIECCOPBI ¢ COKpamieHHbIM HabOopom komaHn RISK, mpormeccopsr co
BBIYUCIICHHUH
CBEPX/ITMHHBIM KOMaHIHbIM CJIOBOM, BEKTOpHasi 00pabOTKa JaHHBIX )
T eXHONOTHH OOmas xapakrepucTika Texsonoruu MPI
OcBoenme JeKIMOHHOT0 Marepuaia. [IoaroToBka K yCTHBIM OIIpocam
pacrpeneIeHHoro

nporpammupoBanust MPI




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIBLHOM Pa00Thl 00y4AIOIIMXCS 110 JMCHHUIIMHE (MOLYJII0)

IIporpamMmMoil IUCLMIUIMHBI IIPEAYCMOTPEHO IPOBEIACHUE JICKLIMOHHBIX 3aHATUH, IPEIIOIararolux
3aKperUieHue U3y4eHHOTO MaTepuasia U (GOpMHpPOBAHUE Y OOydaroUIMXCs HEOOXOAMMBIX 3HAHWUN, YMEHUH U
HaBbIKOB. KpoMe TOro, Ba)KHEHIIMM 3TalioM H3y4YeHMs IUCLMILUIMHBI SBJISETCS CaMOCTOsITeNbHas paboTa
o0yJaroImuxcs C HUCIHOJb30BAHUEM BCEX CpPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeIyOIIee:

— U3Y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHBL,

— IIOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYICHTOB;

- BBIIIOJIHEHUE NTPAKTUYECKUX 3a/laHUM;

— IIOArOTOBKA K 3a4eTy.

3aJ0roM YCHELIHOI0 OCBOCHHUS JUCLUILIMHBI SBIsSETCS 005A3aTeNIbHOE IOCEIEHUE 3aHATHH, Tak Kak
MIPOIYCK OJHOTO (TeM 0o0Jiee, HECKOJIBKUX ) 3aHATHI MOKET OCIIOKHUTH OCBOSHHE Pa3/ieioB Kypca.

[Tpuctynas k U3y4eHUIO AUCHUILUIMHBI, HEOOXOUMO B IIEPBYIO OYEPEIb 03HAKOMUTHCS € COJEPKAHUEM
PII/I, a Tak)ke METOJUYECKUMH YKa3aHUSMU 110 OPraHU3aIMK CAMOCTOSTEIbHONU PaOOTHI.

ITpu noaroTOBKE K 1a00PaTOPHBIM 3aHATHAM CTYJEHTY HEOOXOAUMO:

— O3HAKOMUTBCS C COOTBETCTBYIOLIEH TEMOU 3aHATHUS;

— OCMBICJIMTb KPYT U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

— U3YYUTHh PEKOMEHIYEMYIO pabodel mporpaMMoi InTepaTypy 1o TaHHOH TeMe.

HTorom nzy4eHus IUCHUIUIMHBI ABJIAETCS 3a4€T C OLICHKOW. 3a4eT MPOBOAUTCS 110 pacnucannio. opma
IIPOBEJICHUS 3aHATUSA MOXKET OBITh YCTHasl, IUCbMEHHAs U B 3JEKTPOHHOM BuUjae. CTYAECHTbI, HE MPOILEIIINE
aTTeCTaluIO, JOJDKHBI JIMKBUIUPOBATh 3aI0JKEHHOCTD B YCTAHOBJIEHHOM MOPSJIKE.

7. OueHoYHble MaTepHaJbl JJsl NMPOBedeHHs] TEKYIIero KOHTPOJISI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXCcs M0 JMCUMILINHE (MOLYJII0)
7.1. IlepedeHb KOMIETEHIIMH ¢ yKa3aHUEM 3TaIloB UX (HOPMHUPOBAHHS B MPOLIECCE OCBOCHUS AUCIIMITITUHBI

Koz u HauMeHoBaHHE
No KonTposmpyemsble pa3iesibl AUCUUTLUIHHBI . Bup onienounoro
WHJIMKATOpa KOHTPOJIUPYEMOI
/11 (Momyst) cpelcTBa
KOMIIETCHIIUU
[TapamnensHass o0paboTka HH(POPMALUU U .
(1;)6 . o ep - c(}) pe 1 oc Y CTHBIN oIpoc,
IIPOOJIEMBI TTOBBIMIEHNS IPOU3BOIUTEIHLHOCTH
1 [P p A OIIK-2.2, OIIK-2.3 BBIIIOJTHCHHE
u 3¢ (HeKTUBHOCTH HCIIOJIb30BaHUS .
. MPAKTUYECKUX 3aaHUI
BBLIYMCIIUTEILHON TEXHUKH
MopnenupoBanue M aHalW3 MapaielbHbIX YCTHBId
2 N OIIK-2.2, OIIK-2.3 OTIPOC,BBITIOTHEHUE
BBIYMCIEHHI .
MPAKTUYECKUX 3aaHHUI
YcTHbIin
3 |Texnomnorus OpenMP OIIK-2.2, OIIK-2.3 OIIPOC,BBINIOJTHEHNE
MPaKTHUECKNX 3alaHuH
[TapannensHbIe aJTOPUTMBI pemeHus YcTHbII
4 |BBIYHCITUTENBHO-TPYIOEMKHX 33134  (3a1aun OIIK-2.2, OIIK-2.3 OIIPOC,BBINIOJIHEHUE
JIMHEHHON anreOph) NPaKTHIECKNX 3alaHnH
Texnonorun opraam3anuu  dHHEeKTUBHBIX YCTHBIH
5 . OIIK-2.2, OIIK-2.3 OTIPOC,BBIIOJTHEHHE
MapaJuIeITIbHBIX BBIYHCIICHHMA .
MPAKTUYECKUX 3aaHHI
[TapannensHble aITOPUTMBI pemeHns YcrHbIi
6 |BBIYMCIUTENHLHO-TPYIOEMKHX 3a;au OIIK-2.2, OIIK-2.3 OMPOC,BBITIOJIHEHHE
(copTUPOBKA JAHHBIX) NPaKTHIECKNX 3alaHuH
0030 TEXHOJIOTHI OopraHu3anuu o
7 p p 8 OIIK-2.2, OIIK-2.3 YCTHBI Ompoc
BBICOKOY((DEKTUBHBIX BBIUMCIICHUI
Texuomornu aCIpeeICHHOTO .
8 pactipelt OIIK-2.2, OTIK-2.3 VeTHBIH onpoc
nporpaMmmupoBadus MPI
. TeopeTndeckre BOIPOCHI
9 [3auer c oneHKOM OIIK-2.2, OIIK-2.3 " P p




MIPaKTUYECKUE  3aJaHUs
JUIsL MIPOMEKYTOYHOU
aTTecTaluu

7.2. TunoBble KOHTPOJIBHBIE 3aJaHUS WJIM UHbIE MaTE€PUalIbl TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOJUMBbIE
JUIsL OLICHKH 3HAaHUH, YMEHHI ¥ HABBIKOB U (WJIN) OTBITAa TPO(PECCHOHATBHOMN AEATEIBHOCTH, XapaKTEPU3YIOIINX
9Tansl GOPMUPOBAHUS KOMIETEHIUI B TPOLIECCE OCBOCHUS AUCLUIUINHBI

Jiis ipoBepku c(hOpMUPOBAHHOCTH MHIUKATOpa AocTxkeHus komrereHmii OIIK 2.2, OTIK 2.3

3ananue 1

Hactpouts cpeny nporpammupoBanus VisualStudio mis peanusanum mnapaieIbHOrO aarOpUTMA.
W3yunTh TEopeTHuecKrne MarepHajbl MO IMapajuleJIbHBIM alrOpUTMaM BBIYMCICHHS IBOWHOTO HMHTErpaa.
PeanuzoBaTh mocnenoBaTenbHbIA M MapajuleibHbIM aJrOpUTMbl BBIYMCIIEHHUS JIBOMHOIO MHTErpaja B Cpefe
VisualStudio. OcymiecTBUTh NMPOrpaMMHO 3aMep BPEMEHHU BBINOJMHEHUS mporpamMMm. OQopMUTH OTHET C
WCITOJIb30BaHuEeM coBpeMeHHbIX oducHbIX [TTTIT

3ananue 2

Jlis mporpamMMbl  BBIUHCIIEHUS JByMEPHOIO OIPENEJIEHHOr0 MHTerpaja IPOBECTH CpaBHEHHE
3P PEKTUBHOCTH MOCIIEA0BATEIBLHOIO U MApAIJIIbHOTO aIrOPUTMOB BapbUPYsl BXOJHBIE MapaMeTphl 3a7aud,
UCIIONB3Ys cpely nporpammupoBanust VisualStudio, pesysnbraTel pacdeToB MPEACTaBUTH B BHUIC JUATPAMM,
CPaBHUTH C TEOPETUYECKHMHU XapaKTEPHUCTUKAMH, CIENaTh BBIBOJBI U OQOPMHUTH OTHYET C HCIOIH30BAHUEM
coBpeMeHHBIX opucHbIX [TTIIT

3ananue 3

C ucnonp3oBanueM texaonoruu OpenMP peanusoBats B mporpammuoii cpene Visual Studio na si3pike
C++ mporpammy Ui BBIYMCICHHS MAaTPULBI Ha MAaTPUILy IOCIEAOBATECIBHBIA AITOPUTM M TapajuIeIbHbIHN
QITOPUTM 1O BapuaHTy: 0a30BBI MapajuleibHbI alropuT™M / MapajulelbHBIA aJrOpPUTM, OCHOBAHHBIM Ha
JICHTOYHOM pa30ueHuu / OJOYHBIN napanienbHblid anropuT™. OIEHUTh MPOM3BOIUTENFHOCTh BBIYMCIICHUH
(Bpems pacueTa, ycKopeHue, 3((heKTUBHOCTh) Ha OCHOBAHUHU TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX pacueTOB
JUTSL pa3JIMYHBIX pa3MEpPHOCTEN MaTpHIl, B yacTHOCTH Iipu 3HadueHusix 1000, 2000, 3000, 4000, 5000. IToctpouts
TaOJIMIIbI, TUarpaMMbl B CPABHEHUH C I1OCIIEA0BATENbHBIM aJITOpUTMOM. CrenaTh BbIBO/IbI. O(OPMUTH OTUET C
UCIIOJIb30BaHuEM coBpeMeHHBbIX oucHbIx [TI1IT

3ananue 4

C ucnonb3oBanueM texHonorur OpenMP peanuzoBats B mporpammuon cpene Visual Studio Ha si3bike
C++ mporpammy s pewenus CJIAY (mapamiensHbIM adropuTMoM Mertona [aycca/ mapasienbHBIM
QITOPUTMOM METO/Ia CONPSDKEHHBIX TpagueHTOB). OQOpMUTH OTYET € HCIMOJIB30BAaHHEM COBPEMEHHBIX
opucupix IIIIT OueHuts NPOU3BOIUTETHHOCTD BBIUUCIICHU Ha OCHOBaHMM TEOPETUYECKUX U
IKCIEPUMEHTAIBHBIX PACYETOB.

3anaHue 5

C ucnonb3oBanueM TexHonorun OpenMP peanuzoBats B mporpammuoi cpene Visual Studio Ha si3bike
C++ mapamuienbHbll anroput™ copTupoBku aaHHbIX (ITy3bipbkoBas coptupoBka / Coptuposka Illemna /
bricTtpas coptupoBka). OdopMuTh OTYET C HCHONIB30BaHHEM coBpeMeHHbIX oducHbix [IIIII. Ouenutsh
IPOM3BOIUTENFHOCTh BBIYHCICHUH HA OCHOBAaHUU TEOPETUUECKUX U IKCIIEPHUMEHTAIbHBIX PAaCUeTOB.

Ccoinka Ha kypc Moodle https://moodle.spbgasu.ru/course/view.php?id=4638

Bonpockl 11 onpocoB mpH 3alMTe NPaKTUYECKUX 3aJaHuil (U1 MpoBEpKH C(HOPMUPOBAHHOCTU
UHIMKaTopa nocTkeHns komnereHimid  OIMK-2.2):

1. Ucropus passutus crangapta OpenMP. O6mas xapakrepuctuka texHonorun OpenMP.

2. ®opmar 3amucu AUpeKTUB. Tumbl nupektuB. OmnpeneneHue mnapamienbHon obnactu. @opmar
mupextusbl parallel. TIpumep ncnons3oBanus qupextussr parallel.

3. Ynpasnenue o0acteio BUIUMOocTH JaHHBIX OpenMP.

4. Pacripenenenuie BerurcieHU Mexxay morokamu OpenMP.

5. TIpoGeMbl CHHXpOHU3AIHH, B3anMoO1okupoBku OpenMP.

6. CoBMeCTUMOCTh TUPEKTUB U UX napamerpoB OpenMP.

7. O6mast xapaktepuctuka TexHojsoruu MPI pa3paGoTku mapajuieTbHBIX MPOrpaMM JUIsl CHCTEM C
pacrpeeieHHON NaMAThIO

8. ®yHKuMM HHUIMAIKW3auuY U 3aBepiieHus MPI koxa mporpaMMbl

9. ®yHKIMM NIepeadu 1 prueMa cooOIIeHus

10. ®yHK1IMA KOJUIEKTUBHOM Nepesjaun COO0IeHus




11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Yro Takoe KOMMYHUKATOP

bazoBoe conepxanue nepenaBaeMoro/IpuHIMaeMoro coo0IEeHus

Onucats nonsaTus lponeccsl, NOTOKHU, peECYpPCHI.

JIBa OCHOBHBIX MOJX0AA K TOCTHKEHUIO NTapAJUICIU3Ma.

[Tpeumy1iecTBa napajjiesIbHOr0 IPOrpaMMHUPOBAHUS.

MuHuManbHble TpeOOBaHUS (JEKOMITO3HUIIMS, CBSI3b, CHHXPOHU3ALIUA)

MHoronpoueccopHble BEIYUCIUTEIbHBIE CUCTEMBI C 001EN TaMAThIO

MHoronpouneccopHsle BBIYMCINTENBHBIE CHCTEMBI PACIIPECIIEHHOM MaMATHIO
MynbsTHIpOLIECCOPBI

MynbTHKOMIIBIOTEPBI.

THUnoBbBIE TONOJIOTUN CXEM KOMMYTALIUU U NapajlIeIbHbIE AJITOPUTMBI.

Knaccugukaius BBIYUCIUTEIbHBIX CUCTEM.

basoBble ypoBHM napaienn3ma (ypoBeHb HOAIPOrpaMM, MHCTPYKIIHMM, 00BEKTOB, IPUIOKEHHI)
Mogenu mnapaaeNbHOrO U pacupeleleHHOIO IIPOrpaMMUPOBaHUS.

CpencTBa opraHu3alyy NapajjieIbHOTO U PaclpeieIeHHOr0 NporpaMMHUPOBAHUS.

[TpoOaembl mapauieabHOro M pacipeieIEeHHOrO IPOrpaMMHUPOBAHMSL.

OCHOBHBIE XapaKTEPUCTUKN BBIUMCIUTEIBHONU CHCTEMBI, BIUSIOLIME HA BEJIWYMHBI YCKOPEHUS U

3¢ PEKTUBHOCTH.

28.
29.
30.

[Tpuammmer Texaomoruu CUDA
[TpUHIUIIBI TEXHOJIOTUU pacIpeeTICHHOTO nporpammupoBanus MPI
OcHosable pyHkMu  6ubmmorexu MPICH

Bonpocel I OMPOCOB MPH 3alIUTe MPAKTHYSCKUX 3adaHuil (U1 MPOBEPKH CHOPMUPOBAHHOCTH
UHAUKaTOpa JocThxkeHus komrereHuid OITK-2.3 ):

O 001N DN b W~

10.
11.
12.

. ITokazarenu 3¢ ¢exra pacnapajuieIMBaHus.

. Mozens BeIYHCICHHUN B BUIE Tpada «oneparun-onepaHib»

. Ilokazarenu BpeMeHU BBIIIOJIHEHHS IaPAJUIEIBHOTO AJITOPUTMA.

. CriocoOsI o1ieHKH Toka3aTelield 3p(HEeKTUBHOCTH MapaJUICIIbHBIX BRIYHCICHUH.
. AHanu3 TPyI0EMKOCTH OCHOBHBIX OIIEpalliii Iepejaun JaHHbIX.

. O1ieHKa MakCUMaJIbHO JOCTHKUMOTO Mapalijiesin3ma.

. AHanmu3 MaciTabupyeMOoCTH.

. O630p TEXHONOTHH MapaIeNbHOTO U PaCHpeeIEHHOr0 MPOrpaMMHUPOBaHUS.
. MonenupoBaHue napauienbHbIX IPOTPAMM.

[TpuHLIMIIBI pa3pabOTKU MapaljieNIbHbIX aITOPUTMOB U ITPOTPAMM.
[TapannensHble alrOPUTMBI PELICHU 3a/1ay JIMHEHHOHN anreOphl: criocoObl pa3OoueHust MaTpHUIL
[lapanienpHble aJIrOpUTMBI pELICHUS 3aJad JIMHEWHOH anreOpbl: BBHIYUCICHHE HPOU3BEIEHUS

MaTpulbl Ha BEKTOP

13.
MaTpuILy
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

[TapamienpHble anTOPUTMBI PEIICHHUS 3a7a4 JIMHEHHOW anreOphl: BBIYMCICHHWE MaTpPHIBl Ha

TpeboBanus K pa3paboTKe MapajjiebHbIX IPOrpaMm

[Tpobnema ucmonb30BaHuUs pa3/ieNsieMbIX PECYPCOB

BianmMonckinoueHre NOTOKOB, BApUAHTHI pealln3aliui

Anroputwm Jlekkepa

Cemadopsl

MoHuTops!

CuHXpOHU3aLHsI TOTOKOB

Monenbs nporpamMMsl B Bujie rpaga "norok-pecypc”

OOGHapyXeHHEe U NCKITIOYCHHE TYITHKOB

Metoap! nOBbIIEHNUS Y3PPEKTUBHOCTH MapaIEIbHBIX POrpaMM
[TapannenbHbie aNTOPUTMBI COPTHPOBKH MaHHBIX [ly3pIpbKOBasi copTHpoBKa. Yer HeuyeTHas

peanu3anus

25.
26.

[TapanenpHble arOpUTMBI COPTUPOBKH TaHHBIX CoptupoBka [llenna.
ITapajutenpHble AITOPUTMBI COPTUPOBKHU JaHHBIX bbIcTpas cCOpTHpOBKa



27. lapasienbHble aIrOPUTMbI COPTUPOBKHU JaHHBIX BrIcTpas copTupoBka (0000MIEHHBII aarOpuTM™)

7.3. Cucrema OLIEHHBAHUS PE3YyIbTATOB OOYYEHMs] MO IUCUUIUIMHE (MOIYIIO) MPHU MPOBEIECHUU TEKYILEro

KOHTPOJISI YCIIEBAEMOCTHU

OreHKa «OTIIMYHOY»
(3auTeHo)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHBIEC 3HAHUS 110 BCEM pa3jeiaM
JUCLUILINHBIL, & TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJAIINM 3a IIPEAECIIB
y4eOHOU MTPOrpaMMBbl;

- TOYHOE HCIIOJIb30BAHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMAaTUYECKH IPaMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJIHOE M IIyOOKO€ YCBOSHHE OCHOBHOM U JIONOJIHUTEIbHOMN JIMTEpaTypHl,
PEKOMEHIOBAaHHOM pabodel mporpaMMoOii 1Mo JUCIUTLIHHE (MOJIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHUENIMUAX U HAIPABIECHUSAX TUCLUILIMHBI
Y 1aBaTh UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ys HAYYHbIE JTOCTHKEHUS JPYTUX
JUCLUILINH

HaBBIKU:

- BBICOKHI YpOBEHb C()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTECHIUII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIIbHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaHIapTHBIE CUTYalUH;

- IPUMEHSET TEOPETUIECKUE 3HAHUS I BBIOOpA METOUKH BBITOTHEHHUS
3aJIaHul;

- TPaMOTHO 00OOCHOBBIBAET X0/ pEIICHUS 3a/1a4;

- Oe3yIpeyHo BiaJeeT UHCTPYMEHTapHeM y4eOHOM TUCIMITIIMHBI, YMEHUE €ro

3 PEKTUBHO UCIIOIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHIATUSX, AKTUBHO YUYaCTBYET B
IPYNIOBBIX 00CYKICHUSAX, BBICOKUH YPOBEHb KYJIbTYpPbl HCIIOJTHEHUS 3aJaHUN

OreHKa «X0poIo»
(3auTeHO)

3HaAHMSL:
- IOCTATOYHO TMOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JJOTIOJIHUTEIBHON JIUTEPATYPBI, PEKOMEHOBAHHON
paboyeil mporpaMMoi o JUCIUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHUENIUAX U HAIPaBIECHUIX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- MCIIOJIb3YeT HAYYHYIO TEPMHUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUECKU IPABUIILHO
u3jaraeT OTBEThI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BHIBOIBI;

- BJIaJIcET UHCTPYMEHTApUEM 1O JUCHUILIUHE, YMEHUE €0 UCII0Ib30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQPeCcCHOHANbHBIX 3a7a4

HaBBIKU:

- CaMOCTOSATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTHE B IPYIIIOBBIX
00CYXJI€HUSIX, BBICOKHI YpPOBEHB KYJIbTYpbl HCIIOJIHEHUS 3a/JaHUM;

- CPeJHUI ypOBEHb CHOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpaMme
KOMIICTCHITN;

- 6e3 3aTpyIHEHUI BBHIOUpPACT CTAaHIAPTHYIO METOUKY BBINIOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIIHUAX U HAIIPABJIICHUAX 10
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENO/IaBATENsI Ha MPAKTUUYECKHUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJIOBJIETBOPUTEIbHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JCLIUTUIAHE;

YMEHUS:

- HE YMEET UCIIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITEeIbHOCTH, XapaKTepU3YOLIMX JTanbl  (OpMUPOBAHMS  KOMIIETEHIMH B  TPOLIECCE  OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

[lonsaTre mapaIenbHOrO M paclpeneseHHOro nporpaMMmupoBanus. [IpenmyiecTsa napamuieabHOTO
nporpammupoBanus. [Ipocreiimas monens napamiensaoro nporpammupoBanus PRAM. Knaccuduxanus cxem
napanenu3ma.

[lonsiTe  mapajulIenbHOTO W PACHpPENENCeHHOTO  MPOrpaMMHpPOBAHUS. [IpeumyriectBa
pacnpeneeHHOro porpaMMHupoBanus. Mozenu pacpe1eIeHHOIO IpOrpaMMUpPOBaHUS.

MunumanbHble TpeOOBaHMS K MapajUleIbHOMY U pacHpeelIeHHOMY MPOrpaMMUpOBaHMIO. ba3oBbie
YPOBHHU Napajien3ma.

[Tapamnenusm B C++. CTaHaapTsl MapaJuIEIbHOTO U PACIIPEAEIEHHOTO POrPAaMMHUPOBAHUS.

Apxutekrypa kommnbtorepa. Kimaccudpukamnus @nmunna. SISD, SIMD, MISD, MIMD — koMiibioTepsl.

CucreMsl ¢ pa3enseMoi U pacrpeaeeHHON MaMAThi0. MyIbTHIIPOLECCOPBI, MYJIbTHKOMIIBIOTEPHI.

Tomnosnornu cereil nepenayu 1aHHBIX.

[IpoGnembl KOOpIWHAIMKM, BO3HUKAIOIIME MpU pealu3aliil MapajUleNbHbIX mporpamm. «[ oHKa»
JTAaHHBIX, OECKOHEYHAsA OTCPOYKA.

[IpoGnembl  KOOpAWHAIMKM, BO3HUKAIOIIME MpPH  pealM3allud  MapajyieNbHBIX  IPOrpamM.
B3anMo010KkMpOBKa, TPYAHOCTH OPTaHU3AIMH CBS3H.

Mopnens mnapajuleNbHBIX BBIYMCIEHHH B BuAe Trpada «omepana-onepanuu». OmnucaHue cxem
[apajIeIbHOTO BHIMOJIHEHHS alrOpUTMA.




OnpeneneHnre BPEMEHH BBIMIONHEHUS MapaliebHOro anroputMma. I[lokazatenu 3¢QeKTUBHOCTH
MapajuIeIbHOTO aTOPUTMA.

PacnapannenuBanue aroputMa CyMMUPOBaHUS, KacKaHas U MOIUPUIIUPOBAHHAS KACKATHAS CXEMBI.

OrneHKa MaKCUMAJIBHOTO JOCTHXKMMOTO Tapajuieu3Ma: 3aK0OH AMais. AHAJIW3 MacTaOupyeMOCTH
[apaJuIeJIbHbBIX BBIYUCICHUM.

OneHka MakCUMaNbHOTO JIOCTHXKMMOTO TMapajienn3ma: 3akoH ['ycraBcona-bapcuca. Ananus
MacITabupyeMOCTH MapauIeIbHBIX BEIYUCICHHA.

Otanbl  pa3paboTKU MapauIeTbHBIX AITOPUTMOB.

Texunonoruss OpenMP. ®opmar gupektuB. [loHsATHE mMapaieNbHONH NPOTPaMMBbl, MAPALICTHHOTO
¢bparmenTa, cekuuu. O6acTh BUAUMOCTH JTUPEKTHUB.

OcnoBusie aupextrBsl OpenMP.

Ob6mass xapaktepuctuka TexHojoruu MPIl pa3paboTku mapamienbHBIX MPOTrpaMM Ui CHUCTEM C
pacrpeieIEeHHON NaMAThIO

CxeMmbl pacnapajyieMBaHUsl aJIfOPUTMOB pEIICHUs 3a/ad JIMHEHHOW anreOpbl: crocoObl pa3doueHus
MaTpUll; BBIYUCIICHUE POU3BEICHHS MaTPUIIbI HA BEKTOP.

Cxembl pacnapajuienuBaHus alroputMoB pemenus CJIAY

CxeMbl pacnapaiienuBaHus aAlITOPUTMOB COPTUPOBKH

Anroputmsl B3auMonckimoueHusa. Cemadopbl. MOHUTOPBHI.

CuHXpoHU3a1Us TOTOKOB.

B3anmo610kupoBKa TOTOKOB.

MeTtobl TOBBIMIEHUS YPPEKTUBHOCTH IMAPAILICITBHBIX TPOTPAMM.

[Tpunnumner Texnonorun CUDA

[TpyHLIMIIBI TEXHOJIOTUY pacpeielIeHHOro nporpammupoBanus MPI

OcHosuble pynkiuu  6udnmuorexku MPICH

[Tpuntune! Texaonorun OpenMP

7.4.2. IlpakTrueckue 3aJaHus 1715 IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluy 00y4YaroluXcsl

1. PeanuzoBaTh napayuleIbHBIA aJTOPUTM BBIYMCIEHUS OMNPEIECIIEHHOTO HMHTErpaja IMpOU3BOJIbHOU
aHAJTMTUYECKON (PYHKLIUU.

2. Peanu3zoBaTh napauienbHbIi allTOPUTM COPTUPOBKH "My3BIpEKOM".

3. Peanu3oBarh napajijiesIbHbII aITOPUTM YMHOXKEHHUS MATPULBI HA BEKTOP

4. Peann3oBaTh napaielbHbIN aITOPUTM YMHOKEHUSI MaTPULIbI HA MaTPUILLY

5. PeanusoBarts napaiienbHblil anroput™ pemenus CJIAY

6. Peanmnm3oBath napajieiabHbIH aJropuT™ OBICTPOH COPTUPOBKHU

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThl (poeKTa) (IIpU HATUYNHN)
KypcoBblie paboTbl yueOHBIM IJIAHOM HE MPEyCMOTPEHBI.

7.5. Metoandeckue MaTepuabl, OMpeAesonre MPoleyphl OlIEHUBAaHUS 3HAHHUI, YMEHUH, HABBIKOB U (WJIH)
OTIBITa MPO(PECCHOHATBHON JIeATEeIFHOCTH, XapaKTePU3YIONTUE 3TAIbl ((OPMUPOBAHUS KOMIICTCHITUN

[Ipouenypa mpoBeneHUsT NPOMEKYTOYHOM aTTECTallMM W TEKYHIEro KOHTPOIS YCIeBaeMOCTH
perJaMeHTHPYETCS JTOKATLHBIM HOPMATUBHBIM aKTOM, OIPEACIISIONTUM MOPSIIOK OPTaHU3AIMH U TIPOBEICHIUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTEeCTAIlK 00YJarOIIUXCS.

[Tpotienypa orecHWBaHUS (GOPMHUPOBAHUS KOMIICTCHIIMH TPU TPOBEJACHHH TEKYIIETO KOHTPOJIS
npuBeAcHa B 1. 7.3.

TunoBble KOHTPOJIBHBIC 3aJJaHUS WM MHBIC MaTEPHATbl TEKYIIETO KOHTPOJISI TMPUBEICHBI B M. 7.2.
[TpoMexyTouHas aTTecTalus Mo AUCHUIUIMHE TPOBOANTCS B (hopme 3aueTa.

3ageT npoBoauTcs B hopMe codece0BaHus.

7.6. Kputepnn onieHuBaHus c()OPMUPOBAHHOCTHA KOMITETECHIIMI TIPH TIPOBEICHHH IPOMEKYTOUYHON aTTeCTAIlNN

YpOBeHL OCBOCHUI 1 OLICHKA

Kprrepmn Orenka OreHka
S —— «HEYJIOBIIETBOPHUTENb | «ya0BICTBOPUTENbH | OIEHKA «XOPOLIO» OlL1eHKa «OTIMYHOY
HO» o»
«HE 3aYTEHO» «3aUTEHO»




YpoBeHb 0CBOEHHUS
KOMIIETCHIIUHT
«HENOCTATOYHBII.
KomMnerenuuu ne
c(hOpMHUPOBAHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMIIETCHITNH
«IOPOTOBBIIN».
Komnerenmumn

c(hopMUpPOBaHBI.
CdhopmupoBaHsl
0a30BbI€ CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMITETEHITHH
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHus OOIUPHEIE,
CUCTEMHBbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHIIMHI
«BBICOKH.
KoMnerenmun
c(hopMUPOBAHBHI.
3HaHus
apryMEHTHPOBAHHBIC,

chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST XapakTep, K PEUICHUIO KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KWH YPOBEHb JeMmoHcTpupyeTcs JlemoHCTpUpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HAaBBIKA. CaMOCTOATEJIBHOCTH | BBICOKAs aJallTUBHOCTh
YCTOMUYHBOIO MIPaKTUYECKOr0 HAaBbIKA
MPAKTUYECKOTO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommuiics Obyuarormmiics
JE€MOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CyILIECTBCHHbBIE -3HaHUA -3HaHUE U -r1y0oKuHe,
po0OeIbl B 3HAHUSIX TEOPETUUECKOTO IIOHUMaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTepuaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE
-JI0ITYCKarOTCs -HETOJIHbIE OTBETHl | KOHTPOJMPYEMOTO | 3HAHUS IPOTPAMMHOIO
MIPUHIUTIAATEHBIE Ha OCHOBHBIE o0beMa MaTepuaa;
OLIMOKY MPU OTBETE | BOMPOCHI, OIIHMOKH B MIPOrpaMMHOI0 -[0JIHO€ TOHUMaHUe
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaa; CYIIIHOCTH U
Ouera, OTCyTCTBYET HEJIOCTaTOYHOE - 3HaHUA B3aNMOCBSI3U
3HAHUE U TOHUMaHHE IMOHUMaHUE TEOPETUYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU Marepuaia IIPOLIECCOB U SIBJIECHUM,
KaTeropHii; H3J1araeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HENIOHUMAaHUe BOIIPOCOB; YCTaHaBJIMBATh U | OCHOBHBIX MOHSATHUH, B
CYIIIHOCTH -HEYBEPEHHBIE U OOBSICHATH CBSA3h | paMKaxX 00CYKJIaeMbIX
3HaHUA JOTIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | PAKTUKU U TEOPHUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOJTHUTEIbHBIE BBISABJISITH -CIIOCOOHOCTD
3a/laHuit ounera. BOITPOCHI. MIPOTUBOPEYUS, yCTaHaBJIUBATh U
poOIEeMBI U OOBSACHSTH CBSI3b
TEHJICHLIUU MPaKTUKH U TEOPUH,
pa3BUTHS; -JIOTUYECKHU
-IpaBWIbHbBIE U IIOCJIEA0BATEIbHbIE,
KOHKpPETHBIE, 0€3 COJIepKaTeIIbHBIE,
rpyOBIX OMUOOK, KOHKPETHBIE U
OTBETHI HA HCUYEPIIBIBAIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC
BOITPOCKHI 5K3aMcCHaTopa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaroruiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro MaTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMKkax | Pemraer npeioxxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4deHus (3HAHUsI, YMEHUs, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHka «yJIOBICTBOPUTEILHOY/ «3aUTCHO» BBICTABIIICTCS, €CITM CpellHee apu(MEeTHICCKOe HaXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OreHKa «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABIISCTCS, €CIH CpefaHee apu(METHIECKOe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE o0ecneuyeHue JUCIUIIMHBI (MOTYJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

KommuecTBo
9K3EMIUISIPOB/3JEKTP
OoHHBII agpec DbBC

Ne ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U
/1 y4eOHO-METOIMYECKOM JTUTEPaTyPhI

OcHOBHAS JJUTEPATYPA

Jlerun M. I1., [TapannensHoe mporpaMMHpOBaHKE ¢ UCTIONb30BaHueM OpenMP, ) .
1 |Mocksa: Unarepuer-Yuusepcuter Mudopmarmonnsix Texuomoruit (MHTYUT), httgb//r\fjv/\/g;vz';_%r?]?%TSh
2016 ' '

I'eprens B. I1., Boesonun B. B., CsicoeB A. B., bapkanos K. A., Jlunes A. B.,
Kynun A. B., Kyctukosa B. /1., KozunoB E. A., CunneB A. A., Meepos U. b.,
2 |Intel Parallel Programming Professional (Introduction), Mocksa, Caparos:
HNurtepuer-Yuausepcutetr Uudopmanmonnsix Texuonoruit (MHTYUT), Ait Iu
Ap Meaua, 2020

http://www.iprbooksh
op.ru/89408.html

JlomoJHUTEIbLHAA JIUTEPATYPA

Hasapenko I1. A., AnroputMsl u CTpyKTyphl aaHHbIX, Camapa: IToBomkckuii| http://www.iprbooksh
rOCYJapCTBEHHBII YHUBEPCUTET TEICKOMMYHUKaUUK 1 nHpopmatuku, 2015 op.ru/71819.html

bopeckoB A. B., XapnamoB A. A., Mapkosckuii H. JI., Mukymun /I. H.,
MoptukoB E. B., MspuibnieB A. A., Caxapubix H. A., ®ponoB B. A., http:/Awww.iprbooksh
2 |[apamnensuble Borauciaenus Ha GPU. ApxuTekTypa ¥ mporpaMMHas MOJEIb 0p.ru/54647.html

CUDA, MockBa: MOCKOBCKUI TOCYAapCTBEHHBINM yHUBepcuTeT nMeHu M.B. ' '
JlomoHocoBa, 2015

AntonoB A. C., [lapamiensHoe mTpOrpaMMUPOBAaHHE C HCIOJb30BAHUEM
3 |rexmomorun MPIl, Mocksa: WurepHer-Yuusepcurer HWHPOPMALMOHHBIX
Texuomoruit (MHTYUT), 2016

http://www.iprbooksh
op.ru/73704.html

OOyuaromiuecs U3 yncia MHBaIM10B 1 il ¢ OB3 o0ecnieunBaroTcs neyaTHbIMU U (WIIH) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aaanTHPOBAHHBIX K OTPAHUYCHUSM HX 3T0POBBSI.

8.2. Ilepedenn pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu «HTepHET», HEOOXOIUMBIX IS
OCBOGHUS TUCIUILITUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DIIeKTPOHHBIN ajipec pecypca

HoxymenTtarust mo CUDA Toolkit. Jlata oopamenwus: 1.04.2021. |https://docs.nvidia.com/cuda/

JlaGoparopust nunpopManoHHbIe TexHOJOTHH. JlaTa oOpaleHus:

: i 2dir=
1.04.2021 http://www.itlab.unn.ru/?dir=104

NHpopMallMOHHO-aHANUTUYECKUH IEHTp 1O MHapayielIbHbIM

BeIuncieHusM. Jlata oopamenus: 1.04.2021 http://parallel.ru/

JloxymenTarwst mo Microsoft C++. Jlara ooparenust: 1.04.2021  |https://learn.microsoft.com/ru-ru/cpp/

WNudopmannonnsie Matepuansl no OpenMP. Jlata oOpateHust:

1.04.2021 http://www.openmp.org/

Lentp KOMITBFOTEPHBIX TEXHOJIOTHM. Hwxeropoackuit
rocyaapctBeHHblil yauusepceurer um. H.W. JloGauesckoro. Jaralhttp://www.hpcc.unn.ru/
oopamenns: 01.04.2021

8.3. Ilepeuenpb coBpeMeHHBIX MPOPECCUOHATHHBIX 0a3 TaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIEKTPOHHBIN aJpec pecypca
Cucrema aucranimontnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/
DIEeKTPOHHO-O0MOIMOTeYHAs crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/
DeKTpOHHO-0MOIHoTeYHas cucteMa uznarenbcrsa "FOPAUT" https://www.biblio-online.ru/
DeKTpOHHO-0MOIMOTeYHast cucTeMa u3aarenbersa "IPRHoOKS™ http://www.iprbookshop.ru/




Hayunas AIEKTPOHHAS

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU 6ubmorexa L IBRARY RU

8.4. Tlepeuenp WHOOPMAITMOHHBIX TEXHOJIOTHM, HCIOJIB3yEeMBIX MPH OCYIIECTBICHUU 00pa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKIIOYas IIepedyeHb JHUIICH3MOHHOTO W CBOOOAHO PacHpOCTPaHSEMOTO
MPOrpaMMHOT0 0OecTieueHus

Crioco6 pacmpocTpaHeHus
HaunmenoBanue (JIMIIEH3MOHHOE WJIH  CBOOOHO
pacopoCcTpaHIeMOe)

Horosop Ne /132009689201 ot
18.12.2020r [Iporpammueblie
npoayKTel Maiikpocodt, norosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Hdorosop Ne  J132009689201 ot
18.12.2020r [Iporpammublie
npoaykTsl Maiikpocodt, noroop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, moroBop Ne
Microsoft Visual Studio 2017 1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTsl Maiikpocodt, norosop Ne
Microsoft Visio 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U TOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX aynutopuii U momemennii| OCHAIIEHHOCTh 00OPYIOBAHHEM M TEXHUUECKHUMHU
JUISL CAMOCTOSITENIbHON pabOoThI CpeICcTBaMU OOyUYEHUS

[Tomernienue nj1st CaMOCTOSITEILHON PaOOTHI (YU TATBHBIN
3an oubmuoteku, aya. 217): I11IK-23 mt., B T.4. 1 m.- [IK
mist gun ¢ OB3  (cuctemHBIl  OJIOK, MOHHUTOP,
47. IlomemieHus A5l CaMOCTOSITENIbHOM pabOTHhI KJIaBUaTypa, MbIIb) C MOAKIIOYEHHEM K CETU
«HTEepHET» U OOecreueHnueM JI0CTyNa B SJIEKTPOHHYIO
nHpopMannoHHo-o06pazoBatenbHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016




VYuebHast ayauTopus IS TPOBEACHUS  3aHATUH
JEKIUOHHOIO THIA, KOMIUIEKT MYJIbTUMEIUNHOTO
000pyI0BaHUS (mepcoHaNbHBIN KOMIIBIOTED,
MYJIbTUMEIUMHBI MPOEKTOP, SKpaH, ayAHO-CUCTEMA),
JI0OCKa MapkepHas Oenas 5MaineBas, JKpaH, KOMILIEKT
yueOHOIl MeOenu, MOAKIYEHNEe K KOMIIBIOTEPHOM ceTn
CII6I'ACY, Bbixoa B MHTEpHET.

47. VYueOHbIE ayauTOpUHM JJII  TPOBEICHUS
JIEKIIMOHHBIX 3aHIATHUU

Pabouue mecra ¢ [1K (cTOa KOMIIBIOTEPHBIN, CUCTEMHBIH
0JIOK, MOHHMTOp, KJIaBHAaTypa, MBbIIIb), CTOJ PabOUHni,
nojakioueHue Kk kommbioTepHoit cetu CIIGIACY,
BbIXO B Internet.

47. KoMnboTepHBIN Ki1ace

VYueOHast ayauTopus Uil TMPOBEACHHS MPAKTUYECKHX
3aHATHH, KypCOBOIO IPOEKTUPOBAHUS (BBIIOIHEHUS
KypCOBBIX paloT), TPYNNOBBIX W WHAWBUAYAIbHBIX
KOHCYJIbTAlMM, TEKYILEr0 KOHTPOJISI U IPOMEKYTOUHOU
arTecTauuu — KOMIUIEKT MYJIbTUMEIUITHOTO
000pyI0BaHUS (mepcoHaNIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, FKpaH, ayJu0-CUCTEMA),
JIOCKa MapkepHasi Oernasi sMajeBasi, KOMIUIEKT y4eOHOH
MeOenu, TOJKIIOYEHHE K  KOMIBIOTEPHOM  CETH
CII6I'ACY, Beixox B MIHTEpHET.

47. VYdeOHbIE ayIUTOPUH JUISI  IIPOBEICHHS
MPAKTUICCKIX 3aHATUH, KYpPCOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHUS KYPCOBBIX padoT),
TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEero KOHTPOJIS U MPOMEXKYTOUHOM aTTeCcTalluu

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crienuanbHbIE YCIOBUS JUIs TIOJTyYeHHUs] 00pa3oBaHUsI B
COOTBETCTBUM C TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTIOKYMEHTOB.
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