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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[enstMu OCBOEHMSI TUCIUIUIUHBI SIBJISIFOTCS OBJIaICHUE PUHILIUIIAMU Pa3padOTKH MPOTrPAMMHBIX
KOMIIJIEKCOB BBICOKOITPOM3BOUTENBHBIX BEIYUCICHUN, N3YYEHNE OCHOBHBIX AJITOPUTMOB MMAPAJUIEIbHBIX
BBIUMCJICHUHM U OCOOEHHOCTEH MpOorpaMMHUPOBAHUS JIJIs1 CYIIEPKOMITbIOTEPOB.

3aagyamMul OCBOCHHMSI TUCITUTUTMHEI SIBJISIFOTCS] H3yUYE€HUE HHCTPYMEHTOB pa3pa0O0TKH MPOTrPAMMHOTO
obecrneveHus Uit CYIIepKOMITLIOTEPOB, pa3paboTKa MmapajuiebHBIX alTOPUTMOB, OPTaHU3AIIHS

napauiCIbHbIX BBIUHCJICHHH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €

HHIUKATOPAMH JOCTHKEHUS KOMIeTeHIUM

Kox u naumenoBanue Kon u HaumenoBaHue [Tnanupyemsble pe3ynabTaThl O0yYEHHS 110
KOMIIETEHIINH WHAMKATOPa TOCTHKEHUS JTUCIUILINHE, 00eCeunBaloIIne JOCTIKEHNE
KOMIIETECHIINU IJIaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT
OIIK-6 Cniocoben OIIK-6.1 PazpabarbeiBaeT 3HaeT
pa3pabaThIBaTh AJITOPUTMBI | AJITOPUTM PELICHUS 3a/1a4u B — OCOOEHHOCTH apPXUTEKTYPhl COBPEMEHHBIX
Y IPOTPaMMBbl, IPUTOJIHBIE | COOTBETCTBUM C TEXHUYECKUM | DBM, CBSI3aHHBIC c

JUTSI IPAKTUIECKOTO 3a/laHueM
MpUMEHEHHUS B 001acTu
WH(OPMAIMOHHBIX CUCTEM
1 TEXHOJIOTHIi;

BBICOKOITPOU3BOIUTEIIBHBIMU BEIYHCIICHUSIMU;
— METOJAbl W TEXHOJIOTMH MapajuieIbHOTO
MIPOrpaMMHUPOBAHUS JIJI51 CYTIEPKOMITBIOTEPOB;
—TapajuiebHbIE QITOPUTMBI o0paboTku
JTAaHHBIX

yMeeT

- pa3pabaTbIBaTh aJTOPUTMBI JUISt
BBICOKOTIPOU3BOAUTEIIbHBIX BHIYUCIICHUI;

— oleHMBaTh 3(PPEKTUBHOCTh TMapaLICITBHBIX
QIrOPUTMOB 00PaOOTKHU JIAHHBIX

BJIajIeeT

-  HaBBIKAMM  TPUMCHCHUS  TEXHOJIOTHUH
MapajuieIbHOTO  TPOrPAMMHUPOBAHMS IS
peanu3anuu BbICOKO?((hEKTUBHBIX
BBIUMCIICHUM

— HaBBIKAMHM TPUMEHEHHS KJIACCHYECKUX
napajuviebHbIX ~ QITOPUTMOB B PEIICHUU
MPaKTUYECKHX 3a7a4




OIIK-6 Cniocoben
pa3pabaThIBaTh aJITOPUTMBI
U TIPOrPaMMBbI, IIPUTOTHBIC
JUISL TIPAKTHYECKOTO
MPUMEHEHUS B 00JIaCTH
UH()OPMAIMOHHBIX CUCTEM
1 TEXHOJIOTHi;

OIIK-6.2 Pa3zpabaTbiBaeT

MPOrpaMmy B COOTBETCTBHUU C

aIrOPUTMOM

3HaeT
— 0COOEHHOCTH Pa3pabOTKHU MPHUIIOKEHUHN IS
napajieIbHbIX u pacnpeieIeHHbIX

BBI‘-II/ICHCHI/II\/’I B COOTBCTCTBHHU C aJIFOpHTMOM;
— O0COOEHHOCTHM MOJATOTOBKM TECTOB I

MIPOBEPKHU KOPPEKTHOCTH peanu3anuu
MapajieJIbHOIO aJIrOPUTMA 00PaOOTKH JJTaHHBIX
yMmeeTr

— pa3pabaThiBaTh BBICOKOIPOU3BOJIUTEILHOC
[IO ngns  mpoBemeHHWs  BBIYMCICHHM  C
HCMOJIb30BAHUEM MHOTOIIPOLECCOPHBIX CUCTEM
BJajeeT

—  HaBbIKAMM  BBICOKOMPOU3BOJUTEIBHOTO
MIPOTPaMMHUPOBAHUS IS peanuzanuu
napasuieIbHbIX u pacrnpeieIeHHbIX
BBIYMCJICHUM B COOTBETCTBUU C aJITOPUTMOM

OIIK-7 Cnocoben
OCYILECTBIISATH BBIOOD
m1aThopM H
UHCTPYMEHTAJIBHBIX
POTPaMMHO-aIapaTHBIX
CPE/CTB ISl pean3aiun
UH(POPMAIIMOHHBIX CHCTEM;

OIIK-7.2 CocTaBaseT
TpeOOBaHUS K aIapaTHbIM
CpeICTBaM IS pean3aluu
WH()OPMAITMOHHBIX CUCTEM

3HaeT
— alIapaTHbIC W IIPOrpaMMHBIC CPCACTBA IJIA
peaiu3annuu mapauiCJIbHbIX u

pacrnpeeeHHbIX HUH()OPMALIMOHHBIX CUCTEM;
— aKTyaJbHBIC pelIeHusl B cepe anmapaTHoro

obecreyeHus BBICOKOTIPOU3BOIUTEIbHBIX
BBIYKCIICHUH

yMeeT

— BBIOMpAaTh M HACTpauWBaTh amnmapatHoe u
MIPOTrpaMMHOE obecreyeHue IS
BBICOKOIIPOU3BOIUTEIbHBIX BEIYMCIICHUI
BJageeT

—  HaBbIKaMM  BBIOOpa W HACTPOUKH

amnmapaTHOTO M IPOTrpaMMHOTO oOecIreueHus
JUId  peanr3aiii  BBICOKOTPOU3BOIUTEIBHBIX
BBIYHCIICHUN

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOIM IPOrpaMMbl

Jannast tucruruinHa (Moysb) BKiIroueHa B brnok «Jlucuumnunel, Moaynu» b1.0.31 ocHOBHO#
npodeccuoHansHOM 06pa3zoBaTenbHOM mporpammsl 09.03.02 MHpopMaIimoHHbIE CUCTEMBI U TEXHOJIOTHH U
OTHOCHUTCS K 00s13aTe€JIbHOM YacTH y4eOHOro IIIaHa.

No
/o

[IpenmecTByronme JuCHUILTMHBI

KOI[ N HAMMCHOBAHUEC MHHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

1 |YuciaeHHBIE METOIBI

OIIK-1.2, OIIK-6.1

2 |Apxwurekrypa DBM u 51361k AcceMOiepa

OIIK-5.1, OIIK-7.2

3 [IIporpammupoBanue it 9BM

OIIK-3.1, OIIK-6.1, OIIK-6.2




JIJ1sl yCIIeITHOTO OCBOCHMS JTUCIIUILUIMHBI 00yJaromeMycss HE0OX0IMMO:

3HaTh:
— OCHOBBI apXUTEKTypbl DBM;
- SI3BIK IPOTPAMMHUPOBAHUSI BICOKOTO YPOBHS;

- AJITOPUTMbI YUCJICHHBIX MCTOA0B PCIICHUA IPUKIAAHBIX 3a/1a4;

YMETh:

— pa3pabarbIiBaTh MPOTPAMMBI Ha SI3bIKAX MTPOTPaMMHUPOBAHUS BEICOKOTO YPOBHS,

- pEIU30BbIBATH AJITOPUTMbI YUCIEHHBIX METOJOB;
BJIAJIETh:
— HaBBIKAMH Pa3pabOTKU MPUKIIATHBIX MPOTPaAMM;

- HaBbIKaMU p€ajin3allii aJIrTOPUTMOB YU CJICHHBIX MCTOAOB PCIICHUWA ITPUKIIAAHBIX 3aaa4.

n/a

[Tocnenyromue TUCIUTIIIMHBI

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

BrImonHeHne 1 3amunTa BBITYCKHOW KBATH(PUKAITMOHHON
paboThI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-3.1, YK-3.2,
VK-3.3, VK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, YK-6.5,
VK-7.1, VK-7.2, YK-7.3, YK-7.4,
VK-8.1, VK-8.2, YK-8.3, YK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4,
VK-9.5, VK-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OITK-
1.4, OTIK-1.5, OTIK-2.1, OTIK-2.2,
OI1K-2.3, OTTK-2.4, OITK-2.5, OITK-
3.1, OIIK-3.2, OITK-4.1, OTTK-4.2,
OIIK-5.1, OTIK-5.2, OITK-6.1, OITK-
6.2, OTIK-7.1, OTTK-7.2, OTTK-8.1,
OIIK-8.2, TIK-1.1, TIK-1.2, TTK-1.3,
TK-1.4, TIK-2.1, TTK-2.2, TTK-2.3,
TK-3.1, TIK-3.2, TIK-3.3, TTK-4.1,
TK-4.2, TIK-5.1, TIK-5.2, TIK(LD)-1.1,
TIK(1D)-1.2, TIK(IT)-1.3, TIK(LT)-1.4,
TK(10)-1.5

2

[TpoekTHas mMpaKkTHUKa

IK-1.1, I1K-2.1, T1K-2.3, TIK-3.2

4. O0beM TUCHUTLUTHHBI (MOYJIs) B 32a4€THBIX eIHHUIAX C YKA3aHHEM KOJHYECTBA aKAAeMHUYECKUX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI pa0doTy 00y4aroluxcs ¢ mpenojaanBaresieM (M0 BUAAM Y4eOHBIX
3aHSATHUH) M HA CAMOCTOSITEIbHYIO PA00TY 00yUYaKOIIUXCS




W3 HuX yackl Ha

Cemectp

. Bcero
Bup yaeOHoit paboThI MIPAKTUYECKYIO
4acoB 7
NOATOTOBKY
KoHTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
IIpaktuueckue 3ausatus (I[p) 16 0 16
Hnast KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOoThHI
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KoHCYIBbTaNHSA TIepe YK3aMEHOM H clradya
Yachl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 36 36
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Jachbl: 72 72
3a4YeTHbIE eTHHHIIBI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

Konrakrthas pabora (1o yueOHbIM

3aHATHSIM), Yac. Kox
HHIAKATOP
3 13 JIP B a
Ne Pasgensl qUCHUIUTUHEL g JICKIHH CP cero, JIOCTHUKEHU
8 W3 HUX W3 HUX W3 HUX Hac. a
Ha Ha Ha KOMIICTCHI]
BCETO T;ii;g BCETO T;iglg BCETO T;iglg nn
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. OOmas
XapaKTePUCTHKA
MapajuIeIbHbIX
BBIYHCITUTEILHBIX TIPOIECCOB U
CUCTEM
[TapamnensHas oOpaboTKa
nH(pOpMAUU U IPOOIEMBI
ITOBBIIICHUS OIIK-6.1,
1.1. | mpon3BOAUTETLHOCTH U 7 2 2 4 8 OI1K-6.2,
s peKTUBHOCTH OIIK-7.2
MCIIOJIb30BAHUS
BBIYHCITUTEILHON TEXHUKU
MoaenupoBaHK€e U aHATIU3 OIIK-6.1,
1.2. . 71 2 2 4 8 OIIK-6.2,
MapajuIebHBIX BBIUMCICHUMA OITK-7 2
2 |2 paznen. Texnomnoruu
pa3paboTKH MapaieIbHbIX
porpaMm
OIIK-6.1,
2.1. | Texnonorust OpenMP 7 2 2 4 8 OIIK-6.2,
OIIK-7.2
[TapannensHbie aTOPUTMBI OITK-6.1
0 o |PelICHHS BEMUCITHTENLHO- 21 - 4 4 10 |omxs. 2’
TPYJOEMKHX 3aj]1a4 (3a1a4u OITK-7 2’
JMHEWHOU anreOpbl) '
TexHosorny opranu3anyu OIIK-6.1,
2.3. |2bbeKTUBHBIX MapaieNbHblx | 7 | 2 2 6 10 | OIIK-6.2,
BBIYHCIICHU OIIK-7.2
[TapannensHbie aTTOPUTMBI OTTK-6.1
5 4, | PEUICHHS BBIMUCITHTENLHO- 21 - 4 6 12 | omnx-s. 2:
TPYJOEMKHX 33]1a4 OITK-7 2
(copTHpOBKA JAHHBIX )
3. |3 pasnen. TexHonoruu
OpraHH3aIiH
BBICOKO3( (DEKTHUBHBIX
BBIYMCIICHHU I
0O0630p TexHONIOTHH
31 |oprannzammy 7 2 4 6 OIIK-6.2,
BBICOKO3()(DEKTUBHBIX OIIK-7.2
BBIYMCIICHHUI




TexHomoruu pacnpeieIeHHOTro OINK-6.1,
3.2. nporpammupoBanus MPI [ 2 4 6 OIIK-6.2,
OIIK-7.2
4. |4 pazgen. Kontposb
OIIK-6.1,
4.1. |3aueT ¢ OLEHKON 7 4 OIIK-6.2,
OIIK-7.2
5.1. Jlekuu
No | HaumenoBanue paznena o
. HaumeHoBaHHE 1 KpaTKOE COJIEpPIKaHUE JTCKITUI
pasn Y TEMBbI JIEKIUI
[TapannensHas 00paboTka nHGOpPMAIMK U TPOOIIEMBI TOBBITIICHUS
MPOU3BOIUTENLHOCTH U 3(P(EKTUBHOCTH UCIIOJIb30BAHUS
BBIUMCIUTEIbHON TEXHUKU
[TapannensHas
06paboTka nHbopMaruy | BBEIECHHNE B IAPAIIETBHOE U PACTIPEENEHHOE IIPOrPAMMUPOBAHHE.
¥ TIPOGIIEMBI [TpeumymectBa. Moaens PRAM. Knaccudukanus @nunna.
[OBBITICHIS Buapl mapamienusma PacnapanienuBanye BEIYMCICHUN HA YPOBHE
1 | IpOU3BOUTEILHOCTH U | AHCTPYKIHIA, IIOIPOTrpamMm, 00BEKTOB, MPUIIOKEHUH.
3¢ HEeKTUBHOCTH Mogenu napajiieibHOTO M pacipeeIeHHOT0 MPOrpaMMHUPOBaHHUSL.
HCIOb30BAHUS ApXHUTEKTYpa BBICOKOIIPOU3BOAUTENBHBIX DBM. MHoOTONpoieccopHbie
BBIUMCIUTEIbHOM BBIUMCIIUTENbHBIE CUCTEMBI C O0IIEH U paclpeneIeHHONW NaMSIThIO
TEeXHUKU (MyJIBTUIIPOLIECCOPHI U MYJIBTUKOMITBIOTEPHI). MHOTOSIEPHOCTH. THUTIOBBIE
TOMOJIOTHH cxeM KommyTaruu. Kinaccudukaiys MHOrOmpoIecCOpHbIX
BBIUHCIUTENbHBIX CUCTEM.
[Tpo6ieMbl mapaiaenbHOTrO U PacIpeIeICHHOTO IPOrPaMMHUPOBAHUSL.
MonenupoBaHue U aHAINU3 MAPAIIIEIbHBIX BHIYUCICHHH
Monens BelurcieHU# B Buje rpada «omnepamnun-onepanasn». [lokazarenun
MoenupoBaHue 1 BPEMEHH BBITIOJHEHUS TTapasuiebHoro anropurMa. OreHka
2 | amamms mapamiensupix | 9PPEKTHBHOCTH U TPYIOEMKOCTH NAPAJLICIBHBIX BhIYUCIEHHA. OLeHKa
BBIYHUCTICHUIA MaKCHMaJIbHO JOCTHKUMOTO Mapajuienu3Ma. AHaIN3 MaclITabupyeMOCTH.
MonenupoBaHue nmapaiienbHbIX mporpaMm. [IpuHIume! pa3paboTku
napauieNbHBIX AITOPUTMOB
Texunonorust OpenMP
Texnonorust OpenMP Texnonorus OpenMP nns cucreMm ¢ o61ein
namsaTeio O01mas xapakrepuctuka texnonoruu OpenMP. dopmar 3anucu
mupekTuB. Tumbl qupekTuB. OnpeaeneHue napauienabHON 00IacTy.
3 Texnonorus OpenMP dopmar aupextussl parallel. TIpumep ucnons3oBanust qupektussl parallel.
VYmpasneHnue o01acTbiO BUIUMOCTH JaHHBIX. Pacnipenenenue BIarcIeHui
MeXy moTokamMu. [IpoOremMbl CHHXpOHHU3AINH, B3aUMOOIOKUPOBKH.
CoBMeCTUMOCTb JUPEKTHUB U UX MMapaMeTPOB.
[TapannensHbIe aNTOPUTMBI PEIICHUS BEIYUCIUTELHO-TPYIOEMKHUX 3a/1a4
TapasienbHble (3amaum TUHEWHOM anreOphl)
anroput™sl pemernst | CXEMBbI pacriapajielMBaHus alrOPUTMOB PELICHHUS 33144 TMHEHHOM
4 BBIYHCTUTEILHO- anreOphl: COcOObl pa30UEHMs MATPUII; BEIYUCICHHUE TPOU3BEICHUS
TPYLOEMKHX 3a/a4 MaTpHUIIBI Ha BEKTOP, MATPHIIBI HA MATPHILY; anropuTMel pemenus CJIAY
(3a1a4H IMHEIHHOI (pacnapanienuBaHUE aNTOPUTMOB METOIOB ['aycca, COnpsiKeHHBIX
anre6psI) rpagueHToB). Onenka 3 PeKTUBHOCTH MapaUIeIbHBIX AJITOPUTMOB
peleHus 3a1a4 JIMHEHHOH anreOpsl
TexHONOruK TexHoMOTHH OpraHu3aIuy ) PEKTUBHBIX MapalICTbHBIX BEIYUCICHUN
OpraHW3AIH [TonsiTHst Iporiecca, MoToka, pecypca. OpraHu3amusi MporpamMm Kak
5 bDEKTHBHBIX CUCTEMBI TIOTOKOB. AJITOPUTMBI B3auMOUCKITIoueHHsI. CemMadophl.
napaie bHbIX Mounutopsl. CHHXpOHHU3a1MsI TOTOKOB. B3auM0oOI0KkHpOBKa MOTOKOB.
BEIYCICHHI Knaccuueckue 3a1auu CMHXpOHU3alUU. MeTo bl OBBIIICHUS




5 HEKTUBHOCTH MapaUIEIbHBIX IPOTPAMM.

[apaJuiebHbIe [MapasienbHbIe aITOPUTMBI PEIICHHS BEIYHCIUTEILHO-TPYAOSMKHX 3a/1a4
anroputMbl pemenns | (COPTHPOBKA TaHHBIX)

6 BBIYHCIIUTEHHO- [MapasienbHbIe aITOPUTMbI COPTUPOBKH JaHHBIX. [Ty3bIpbKOBas
TPYIOEMKHX 3aad | COPTUPOBKa, copTupoBka Lllemna, GpicTpas coprupoBka. OueHka
(copTupoBKa naHHBIX) |2PPEKTHBHOCTH MAPAIIENBHBIX AITOPUTMOB COPTUPOBKH TAHHBIX

O030p TEXHOJIOTHIA OPraHU3aIUH BHICOKO3()()EKTUBHBIX BHIYHCICHHN
[Tapamnenusm B C++, motouHo-opueHTHpOoBaHHas oubaunorexa POSIX,
. MPI (Message Passing Interface — untepdeiic mis nepegaun
O630p TexHonorHit coobmienuii), PVM (Parallel Virtual Machine — mapasiensnas
7 opratusaitiu BupryansHas Maraa), CORBA (Common Object Request Broker
BI’ICOKoa‘M)eKTHFHI’IX Architecture — TexXHOJIOIHsI TOCTPOCHHSI PacHpeICTICHHBIX 00bEKTHBIX
BBIMHCICHIH npuioxenuii), OpenMP (Open Multi-Processing), rexaonoruu CUDA.
CpezcTBa opraHu3aliy MapaielibHOrO M PACIPEICICHHOTO
POrpaMMHPOBAHHS.
TeXHOJIOTHH O6mias xapakrepructruka TexHojaoruu MPI
8 pacrpeaenreHHoro Oo6mas xapakrepucruka texnojaorud MPI Texuonorus MPI (Massage
nporpammuposanust | Passing Interface) paspaborku napaieabHbIX IPOrPaMM JIJIsl CHCTEM €
MPI pacripenienieHHON naMsTbio, 0030p uHcTpymentapust MPICH

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue pasziena

pJa\f):[ U TEMBI IPAKTHYECKHX HaumenoBanue u copepkaHue MPakKTUIECKUX 3aHATUN
3aHATHI
[MapannenbHas HNucTpymeHTapuii napauieibHOTO MPOrpaMMUPOBAHUS
o6paboTka nudopmaruu | UHCTpyMenTapuii napamienbHoro nporpammuposanus (OpenMP.
1 IIPOOIIEMEI [Toaxmrouenne 6ubmoTekn. OlEHKa BPEMEHHU BBITIOJIHCHHSI IIPOTPaMMBI.
MTOBBIIIICHUS [TocnenoBarenbHBIN U TapaIeIbHBIN AJITOPUTMbI BBIYUCIIECHUS TBOMHOIO
1 | mpou3BOANTENLHOCTH U | HHTETpAsIa)
a¢ddexTuBHOCTH
HCTIOJIb30BaHUS
BBIYHCIIUTEIILHOMN
TEXHUKHU
Or1eHka MPOU3BOIUTETLHOCTH BBIUKUCICHUN
MopenupoBanue u OreHka MpOU3BOIUTENHFHOCTH BhIUKCIeHUN. O1ieHKa
2 aHAIIM3 MApaJUIedbHbIX | IPOM3BOIUTEILHOCTH MOCIIEI0BATENIBHOTO U NapaIeIbHOrO alrOPUTMOB
BBIYMCIICHUI pelieHus] BBIYUCIUTENbHBIX 3a/1a4 MPU Pa3IMYHbIX MapaMeTpax
BBIYMCIICHU I
[TapannensHbIe aITOPUTMBI BBITIOJIHEHUSI MATPUYHBIX OTIEpAIIHi
[TapannensHbIe aITOPUTMBI BBITIOJIHEHUSI MATPUYHBIX OTIEpAITHi
3 Texuonorns OpenMP | Peamsanus mocie0BaTe/bHbIX U MapajlieIbHbIX AIrOPUTMOB
peanu3anui MAaTPUYHBIX BBIYUCIICHUH C HCTIOI30BAHNEM TEXHOJIOTHI
OpenMP. OtieHka TPON3BOIUTETFHOCTH BBIYHACICHUH
[MapannensHbie [TapaniensHbIE AITOPUTMBI PEIICHUS 3a7a9 JUHEHHON anreOpsl
anroputmel pentenus | [lapanenbHble anropuT™Mel pellieHus 3a1a4 JMHEHHOH anreOpbl
BBIYHCIIUTEIHHO- Peanu3zanus napamienbHbIX anroputMoB perienus CJIAY ¢
4 TPYIOEMKHX 3a7a4 ucronb3oBanueM TexHosoruu OpenMP. OrneHka mpou3BOAUTEIIBHOCTH
(3amaum TMHEWHOU BBIYUCIICHUI
anreOpbl)
TexHonoruu Opranm3anus 3 PEKTUBHBIX MapaJICIbHBIX BHIYUCICHUN
OpraHu3aIiu Peanuzarus MexaHU3MOB B3aUMOUCKITFOUCHHSI, B3aUMOOJIOKHPOBKH TIPH
5 3¢ PEeKTUBHBIX pELIeHU BBIYUCIUTEIBHO TPYA0EMKHUX 3aa4
napajieabHbIX

BBIYHUCIICHUN




[TapannensHble
AITOPUTMBI pEIICHUS
BBIYUCIIUTENIBHO-
TPYJIOEMKHX 3a/1a4
(copTUpOBKa JaHHBIX)

[TapanienpHble alrOpUTMbI COPTUPOBKHU

[TapannenpHble alrOpUTMbI COPTUPOBKYU Peann3anust napaiienbHbIX
QJITOPUTMOB COPTUPOBKH JAHHBIX C UCIOIb30BAHUEM TEXHOJIOTUU
OpenMP. Ouenka npou3BOIUTENTLHOCTH  BBIYHCICHUIN

5.3. CamocTosTenbHas paboTa 00yJarommxcs

Ne | HaumeHoBaHue pazjena .
ConeprkaHre caMOCTOSTEILHON pabOThI
pasa| JUCHMIUTAHBI U TEMBI
I[MapanenbHas OO611as XxapakTeprUCTHKa MapauIe)IbHBIX BHIYMCINTEIbHBIX IIPOIIECCOB U
00paboTka uHpopMaIH | CACTEM
1 IIPOOGIIEMEI OcBoenue neKuuoHHoro Mmarepuana. [loaroroBka Kk mpakTUYECKUM
MOBBIIICHUS sanstusM. [loaroroBka u opopmiieHre IpakKTHIECKON pabOTHI.
1 IIPOU3BOJUTCIBHOCTU U [ToaroroBka k YCTHBIM OIIpOCaM IO TEMC.
3¢ peKkTUBHOCTH
WCIIO0Ib30BaHUS
BBIYMCIIUTEIILHOM
TEXHUKH
MopenupoBanue U aHAIN3 NApaJUICIbHBIX BHIYUCICHUN
Mozennposanue u OcBoenue neKnoHHOro Matepuana. [loaroroBka K mpakTHYECKUM
2 aHams HapaHHeHvI’HHX 3aHsaTusaM. [ToaroroBka u opopmiieHre MPaKTHUESCKOW PaOOTHI.
BEITHCIICHIN [ToaroroBka K yCTHBIM OTIIPOCaM IO TEME.
Texnosnorus OpenMP
OcBoenue JeKIUOHHOTro MaTepuana. [1oAroToBka K MpakTUYECKUM
3 Texnonorus OpenMP | 0o IToaroroBka u 0opMIICHHE MPAKTHUYESCKOH paOOTHI.
[ToaroroBka K yCTHBIM OTIPOCaM IO TEME.
[Mapamiensabie [TapannenbHbIe AITOPUTMBI PEIICHUS BBIYUCITUTEIBHO-TPYIOCMKHX 3a]1a4
aJITOPUTMBI penreHus | (3a1a4u IMHEHHOM anreOphl)

4 BBIYMCIIMTEIILHO- OcBoeHnue JeKIMOHHOT0 MaTepuana. [IoAroToBka K MpaKkTHYECKUM
TPYJOEMKHX 3a/1a4 3aHsaTUsAM. [ToaroToBka n oopmiieHre MPaKTUYECKOW paObOTHI.
(3ama4n TMHENRHOM [ToaroTroBka K yCTHBIM OMPOCAM IO TEME.

anreopsl)
TexXHOIOTUU Texnosnorun oprarm3aruu 3QGEKTUBHBIX MapaUICTbHBIX BBIYUCICHUN
OpTaHU3aIuU OcBoenue NeKInOHHOTro MaTeprana. [1oAroToBka K MpaKTUYECKUM
5 (P PEKTUBHBIX 3aHATUAM. [lonroroska u oopmieHne NpakTUIECKON pabOTHI.
napajuieIbHbIX [ToaroToBka K yCTHBIM OTIPOCaM IO TEME.
BBIUMCIICHUM
[apasienbHble [TapannensHbIe ATOPUTMBI PEIICHUS BBIYUCIUTEIHHO-TPYIOEMKHX 3a/1a4
QJITOPUTMBI PELLIEHUS (copTHpOBKa JIaHHBIX)
6 BBIYUCIIUTEILHO- OcBoenue NeKInoHHOTro MaTeprana. [1oAroToBka K MpaKTHYECKUM
TPYIOEMKHX 3a]a4 3aasaTusM. [loaroroBka u odpopmiieHrne MPaKTUIECKONW padOTHI.
(COpTI/IpOBKa IIaHHLIX) HO}IFOTOBKa K YCTHBIM OITpOCaM I10 TEMCE.
. 0O0630p TEeXHOJIOTHI OpraHU3alNHA BHICOKOA((DEKTUBHBIX BBIUNCICHUN
O630p TEXHOMOTHI | 1155136 07Ka TEOPETHUECKOTO MATEPHATA, IOJIFOTOBKA K OMPOCAM.
7 OpraHusaln O0630p BbICOKO3PPexTHBHBIX IBM (cynepckaispHble IPOLECCOPSI,
BBICOKOIDOERTHBHBIX | 11y 11eccophi ¢ cokparmenmbiM HaGopom komar RISK, mporieccopsi co
BEIMTHCIICHIN CBEPXIJTMHHBIM KOMaHIHBIM CJIOBOM, BEKTOpHasi 00pabOoTKa TaHHBIX )
Texuonorun O6mras xapakrepructuka TexHoiaoruu MPI
3 pacmpeneneHHOTo OcBoeHue JeKIMOHHOTO MaTepuana. [IoAroToBka K yCTHBIM OIpocam
MIPOrPaMMHUPOBAHHUS

MPI




6. MeTonuvecKkne MaTepHAJIbI JIJIsI CAMOCTOSAITEILHOIH PadoThl 00yYAKOIIUXCS 1O JUCIUATIIINHE
(Moay110)

[IporpamMMoi JUCHMUIUIMHBI IPEAYCMOTPEHO MIPOBEACHUE JIEKIIMOHHBIX 3aHATHH, IPEANOJIAratoIInuX
3aKperUieHNue U3y4eHHOro MaTepuaia u (hopMupoBaHue y 00ydaronxcss HeOOX0IMMbIX 3HAHUH, YMEHUH U
HAaBBIKOB. KpOMe TOrO, Ba)KHeﬁMHM OTaIIOM U3YUCHHA JUCHUIIIMHBI ABJIACTCA CaMOCTOATCIIbHAA pa60Ta
00yJarolMXCcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX

TEXHOJIOTHH.
B 00beM camocTosATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:
— U3yYEHHE TCOPETUUECKUX BOIIPOCOB 110 BCEM T€MaM JUCHUIIIMHBI,
— IOJrOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- BBIIIOJIHCHHUEC ITPAKTHYCCKHUX BaHaHHﬁ;
— INOAI'0TOBKA K 3a4CTYy.

3a70roM yCHemHoro OCBOSHHsI JUCIUIUIMHEI ABJISETCS 0053aTeNIbHOE TOCEIIEHUE 3aHATHH, TaK KaK
MPOITYCK OHOTO (TeM 0oJiee, HECKOJIbKHX ) 3aHSATHI MOXKET OCIIOKHUTH OCBOSHHUE pa3/ieioB Kypca.
[Tpuctynas K U3y4eHUIO JUCUUIUIMHBL, HEOOXOIUMO B MIEPBYIO OUEPEb O3HAKOMHTHCS C
conepxkanueM PITJI, a Takke METOAMYECKUMHU yKa3aHUSMU 110 OpraHU3alui CaMOCTOATEIbHOU padoThl.
IIpu noaroToBke K 1a00PaTOPHBIM 3aHATHUAM CTYJIEHTY HEOOXOJUMO:
— 03HAKOMUTBCS C COOTBETCTBYIOLIEH TEMOM 3aHATHS;

— OCMBICJIMTB KPYT U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;
— U3y4YUTh PEKOMEHAYEMYIO pabodeil mporpaMMoil IUTepaTypy 1o JaHHOH TeMe.

HTorom usyueHus IUCLUUIUIMHBI SBJISETCS 3a4€T C OLEHKOM. 3a4eT IPOBOAUTCS 110 PACIIUCAHMIO.
dopma npoBeieHNs 3aHIATHUS MOXKET ObITh YCTHAs!, MIUCbMEHHAs U B 3JIEKTPOHHOM Buje. CTyIeHThI, He
IIPOLIEIIINE ATTECTALNIO, OJIKHBI TMKBUIUPOBATh 33J0DKEHHOCTh B YCTAHOBIEHHOM MOPSIKE.

7. OueHOYHbIe MATEPHAJIBI IS IPOBEAEHUS TEKYIEero KOHTPOJIS YCIeBAeMOCTH M MPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcs N0 AMCHHUILINHE (MOIYJII0)
7.1. [lepeueHb KOMIETSHIINH C yKa3aHUEM 3TAMOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUIIIIMHBI

Kon u HaumeHnoBanue
Ne KonTponupyemsbie pa3aenbl JUCUUATLIAHbBI . Bun onieHouHOTO
WHJMKATOpa KOHTPOIUPYEMOit
/11 (Motyis) cpencTaa
KOMIIETEHIINHT
[TapannensHas 06paboTka nHGOpMaIUu U .
1} £6neMH HOBLIH?GHI/ISI opar ¥ CTHELH o1poc,
1 P OIIK-6.1, OIIK-6.2, OIIK-7.2 |BBIIOIHEHHE
MIPOU3BOIUTENBHOCTH U 3P (HEKTUBHOCTH .
o MPaKTUYECKUX 3aIlaHUI
WCTIOJIb30BaHUSI BBIYUCIUTEILHOM TEXHUKH
MopenupoBaHue U aHaIN3 NapajlieabHbIX ¥ CTHbIH
2 P N P OIIK-6.1, OIIK-6.2, OIIK-7.2 | ompoc,BEINIOTHCHHE
BBIYHCIICHUM .
MPAKTUYECKUX 3a/IaHUI
YcrHbli
3 | Texnonorus OpenMP OIIK-6.1, OIIK-6.2, OIIK-7.2 | ompoc,BBITTOTHCHUE
MPAKTUYECKUX 3a/IaHUM
[TapannensHbIE aNTOPUTMBI PELICHUS YcTHbI
4 | BBIMUCIUTENBHO-TPYIOEMKHUX 3a1ad (3a1aun | OIIK-6.1, OIIK-6.2, OIIK-7.2 | onpoc,BBITOJTHEHNE
JIMHEWHOHN anreOpsl) MPAKTUYECKUX 3aJaHUI
Texnonoruu opranuzanuu 3G PeKTUBHBIX ¥ CTHbIH
5 P o OIIK-6.1, OIIK-6.2, OIIK-7.2 | onpoc,BBITTOJTHCHUE
MapajuieIbHbIX BRIYUCICHHUI .
MPAKTUYECKUX 3a/IaHUI
[TapannensHbIE aNTOPUTMBI PEICHUS VYcrHbIi
6 |BBIYMCITUTENBHO-TPYIOEMKHUX 3a/1a4 OIIK-6.1, OIIK-6.2, OIIK-7.2 | ompoc,BBIMOTHEHHE
(COpTUPOBKA JAaHHBIX) MPAKTUYECKUX 3a/IaHUM
O0630p TEXHOJIOTUN OpTaHU3AIUH .
7 p p - OIIK-6.2, OTIK-7.2 YCTHBII 01poc
BBICOKOA(h(DEKTHUBHBIX BBIYMCIICHUH
TexHonoruu pacnpeneseHHOro o
8 pactipen OIIK-6.1, OIIK-6.2, OIIK-7.2 | YcTHBII onpoc
nporpammupoBanust MPI
9 [3auer ¢ ouenkoi OIIK-6.1, OIIK-6.2, OIIK-7.2




7.2. TunoBbIe KOHTPOJIbHBIE 3a/IaHUS WM UHBIE MaTePHAIbl TEKYIIETO KOHTPOJIIS yCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKHU 3HAHUI, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(ECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIINI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

Jliis mpoBepku chopMUPOBAHHOCTH MHIUKAaTOpoB Komnerennuii OI1K-6.1, OITK-6.2, OIIK-7.2

3ananue 1

Hactpouts cpeny nporpammupoBanus VisualStudio as peanusaiiuu napauieibHOTO ajropuTMa.
N3yunth TeopeTrueckue MaTepuabl Mo MapauieIbHbIM AJITOPUTMAM BBIYUCICHUS JBOMHOTO MHTETpaa.
PeanuzoBath nmocnegoBaTeNbHbIA U MAPAIIIEIBHBINA aJITOPUTMBbI BBIUMCIICHUS IBOMHOTO UHTErpayia B CpEAE
VisualStudio. OcyiecTBUTh TPOrpaMMHO 3aMep BPEMEHHU BbIMOJIHEHHS Tporpamm. OGOpMHUTH OTUET €
UCTIOJIb30BaHNEM coBpeMeHHBIX oducHbix [TITIT

3ananue 2

JIy1st mporpaMMbl BEIYHMCIICHUSI IBYMEPHOTO ONPEEICHHOTrO HHTETrpaia MpoOBECTH CPAaBHEHHE
3¢ (HEKTUBHOCTH MOCIEIOBATEILHOTO U MAPAIIICIIBHOTO AITOPUTMOB BapbUPYS BXOHBIC TTapaMeTPhI
3a/1a4M, UCIIOJIB3Ys cpeay mporpammupoBanus VisualStudio, pe3ynbraTsl pacueToB MPEACTABUTH B BHJIE
JTUarpamm, CpaBHUTH C TEOPETUICCKIMHE XapaKTEPUCTUKAMU, C/IETIaTh BBIBOJBI U ODOPMHUTH OTUET C
UCTIOJIb30BaHNEM coBpeMeHHBIX oducHbix [TITIT

3ananue 3

C ucnons3zoBanueM Texunonorun OpenMP peanusosats B mporpammuoii cpene Visual Studio ma
si3pike C++ mIporpaMMy JIJIsl BBIYUCIICHUS MAaTPHIIBI HA MATPHILY TIOCIICIOBATEIIBHBIN AITOPUTM H
napauIeIbHBIA aJITOPUTM 10 BApUAHTY: 0a30BBIN NapauIeIbHBIA ATOPUTM / TApAJUICITBHBIN aJlTOPUTM,
OCHOBaHHBII Ha JICHTOYHOM pa3OreHuu / OJ0YHBIA apauIeabHbI anroput™M. OIICHHTH
MIPOM3BOIUTEIIEHOCTh BRIYMCICHUH (BpeMs pacyeTa, yckopeHue, 3 (GeKTHBHOCTE) HA OCHOBAHHUH
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX PACUETOB JIJIS Pa3IMIHBIX PA3MEPHOCTEH MATPHII, B YACTHOCTH TPU
snageHusx 1000, 2000, 3000, 4000, 5000. IToctpouTts TaOMHITLI, TUArPaMMbI B CDABHCHHH C
MOCJIeI0OBATEIbHBIM aliropuTMOM. CrienaTh BhIBOABL. ODOPMUTE OTUET C UCIIOJIB30BAHUEM COBPEMEHHBIX
oducuHeix [T

3ananue 4

C ucnons3oBanneM Texunonorun OpenMP peanusosats B mporpammuoii cpene Visual Studio ma
si3pike C++ mporpammy s pemnenns CJIAY (mapaiebHbIM aaropuTMoM MeTojia ["aycca/ mapaieabHbIM
JITOPUTMOM METO/Ia COMPSIKEHHBIX TPagueHToB). OPOPMUTH OTUET C UCTIOIH30BAHUEM COBPEMEHHBIX
oducubix [ITIIT OueHuTs NPON3BOAUTEILHOCTD BHIYUCICHUN HA OCHOBAHUU TEOPETHUUECKUX U
SKCTIIEPUMEHTAIBHBIX PACUETOB.

3ananue 5

C ucnonb3oBanuem texunosoruu OpenMP peanusoBats B mporpammMHoii cpeae Visual Studio va
a3bike C++ nmapauieIbHbIA anroput™ copTupoBkH JaHHBIX (I1y3bippkoBas coptupoBka / CopTUpOBKa
[Henna / beictpas copTupoBka). OGOpMUTE OTUET € UCTIOTB30BaHUEM cOBpeMeHHBIX oducHbix TTIIT.
O1eHUTh MPOU3BOAUTEIHHOCTH BHIUMCIICHUI HA OCHOBAaHUH TEOPETUYECKUX U IKCIIEPUMEHTATbHBIX
pacyeToB.

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

Bonpocs! u1st onmpocoB Mpu 3alUTe MPaKTHYECKUX 3aJaHui (111 pOBEpKU C(HOPMUPOBAHHOCTH
UHIMKaTopa nocTwkenns komnerenmii OIK-6.1):
1. IToka3zarenu >¢dexTa pacrapasieTUBaHUS.
. Mopenb BeIUUCIICHUH B BUIE Tpada «omeparu-onepaHIbn
. [loxazarenu BpeMeHH BBIIIOJIHEHUS apaJUIETbHOTO aJrOpUTMA.
. CiocoOwI o1ieHKH mokaszateneit 3 heKTHBHOCTH MapauIeIbHBIX BRIUUCICHUH.
. AHanu3 TpyJI0EMKOCTH OCHOBHBIX ONepaluii nepeaaun JaHHbIX.
. OnieHka MakCHMaIbHO JOCTUKUMOIO Mapajuieu3Ma.
. AHanM3 MacITabuPyeMOCTH.
. O630p TEXHOJNOT Ui MapaIETLHOTO U PaCpPeeIEHHOT0 MPOrpaMMHUPOBAHUSI.
. MoaenupoBaHue napajuieIbHbIX TPOTPAMM.
10. Ilpunuunel pa3paboTKy NapaiedbHbIX aITOPUTMOB U IIPOTPaMM.
11. [NapamenpHbIe aNTOPUTMBI PEIICHUS 3a1a4 JUHEHHOUN anreOpbl: CocO0bl pa3oneHMs
MaTpHIL
12. [NapamensHbIe aTOPUTMBI PEIICHUS 3a74a49 JUHEHHOHN aJireOphl: BEIYUCICHUE TPON3BEICHHS
MaTpHLbl HA BEKTOP
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13. TapannenpHbIE AITOPUTMBI PEILICHUS 33729 THHEHHON anreOphl: BEIYUCICHHE MATPUIIHI HA
MaTpHUILy

14. TpeboBanus k pazpaboTKe mapauIeTbHBIX TPOTPaMM

15. Ilpobnema HCTIONB30BaAHUS pa3/ICIIEMBIX PECYPCOB

16. B3auMouckiitoueHue noToKOB, BAPUAHTHI pealn3aluu

17. Anroput™m [lekkepa

18. Cemadopsl

19. MonuTopsl

20. CuHXpOHU3AIMS TOTOKOB

21. Mopaeinb nporpaMMsl B Bujie Tpada "moTok-pecypc”

22. O0Hapy)KEHHUE U UCKIIFOUCHHE TYITUKOB

23. Metoas! ioBbleHus 3(H(HEKTHBHOCTH NapalIeIbHBIX POTPaMM

24. [TapamienbHble AITOPUTMBI COPTUPOBKU JaHHBIX [1y3bIpbKOBas copTupoBka. YeT HeueTHast
peanu3ays

25. [NapamnensHble arOpUTMBbI COPTUPOBKU JaHHBIX CopTuposka lllemnna.

26. IapamienpHbie AITOPUTMBI COPTUPOBKH TaHHBIX bhICTpas cOpTHpOBKa

27. lapamienbHbie AITOPUTMBI COPTUPOBKY TaHHBIX BhICTpast copTrpoBKa (0000IICHHBIN
AITOPUTM)

Bompocsr 1y1st ompoCcoB MpH 3alIUTe MPAKTUICCKUX 3aJaHUH (U1 TPOBEPKU C(HOPMUPOBAHHOCTH
UHMKaTopa JqocTrkenns komrerennuid OITK-6.2):

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

2. ®opmMar 3anucu aupekTuB. Tumbl aupexTuB. Onpesenenue napamieabHol 00JacTH.
dopmar aupextusl parallel. Ipumep ucnons3oBanus qupextussl parallel.

3. YrpaBnenue 00JacTbi0 BUAMMOCTH TaHHBIX OpenMP.

4. Pacnipenenenue BEIYUCICHUH Mex 1y motokamu OpenMP.

5. IIpobGnemMbl CHHXpOHU3aLUH, B3auMoOI0kupoBkr OpenMP.

6. COBMECTUMOCTh JUPEKTUB U UX nmapameTpoB OpenMP.

7. O6mas xapakrepuctuka texHonoruu MPI pazpaboTku napamienbHbIX IPOTrpaMM IS CUCTEM
C pacmpeelIeHHON MaMsThIo

8. ®ynkuuu nHUIMaNM3anuu u 3asepiienus MPI kona mporpaMMel

9. OyHKIMH NTepeiayyl U IprueMa COOOIICHUS

10. ®yHK1IMA KOJUIEKTUBHOM TIepeiaun COOOIIeHUs

11. Yro Takoe KOMMYHHKATOP

12. bazoBoe coaepxkaHue Mepe1aBaeMoro/IpuHIMAaeMOT0 COOOIIEHUS

13. Onucate nousartus [Iporeccel, TOTOKH, pecypcChl.

Bompocs! 1u1st ompocoB Mpu 3aluTe MPaKTHYECKUX 3aJaHui (U1 TPOBEPKU C(HOPMUPOBAHHOCTH
UHIUKATOpa T0CTkKeHus komnereHmuii OTTK-7.2):

1. JIBa OCHOBHBIX MOJX0/1a K JOCTHKEHUIO MapasieIn3Ma.
. [Ipenmy1iecTBa napanienbHOTO IPOTPAMMUPOBAHUSL.
. MunumanbsHble TpeOoBaHuUs (JIEKOMITO3HUIIUS, CBS3b, CHHXPOHU3AIIHS )
. MHoOTrOMpoI1ecCOpHbIE BRIYUCIUTEIbHBIE CUCTEMBI C 00IIIeH MaMsIThIO
. MHOTOMpOIIeCCOPHBIE BRIYUCIUTEIbHBIE CUCTEMBI PACIIPEICTICHHON MaMsIThIO
. MynpTHnponeccopsl
. MynbTHKOMIIBIOTEPHI.
. TUTIOBBIE TOTOJIOTUN CXEM KOMMYTAIIMH U TIapaJuieIbHbIe aITOPUTMBL.
. Kimaccudukanys BEIYUCIUTENEHBIX CUCTEM.

10. bazoBbie ypoBHU Tapasuienn3Ma (YpoBEeHb MOANPOTrPaMM, HHCTPYKIUH, 0OBEKTOB,
MPUIIOKEHUI)

11. Mozaenu napajyuiensHOTO U paclpeAeIeHHOTO MPOTrPaMMHUPOBAHHUSL.

12. CpencrBa opraHu3aliiy mapauiebHOTO U PacIpeeICHHOTO IPOrpaMMHUPOBaHUSI.

13. TIpob6nemsbl apaieNbHOTO M PACIPEEIICHHOTO MPOTPAMMHUPOBAHUSI.

14. OcHOBHBIE XapaKTEPUCTUKU BHIUUCITUTEILHOM CUCTEMBI, BIHSIIONINE HA BETUYUHBI
ycKopeHus 1 3(h(HEeKTUBHOCTH.

15. Ipuanumner Texaonorun CUDA

16. [TpuHIUIIB TEXHOJIOTHU pacupeaelIeHHOTo nmporpammupoBanus MPI

17. OcuoBHuble pyHkuuu 6udbauorexkn MPICH
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7.3. CucteMa OLIeHUBAHUS PE3YJIbTATOB O0YUYEHHUS 110 AUCHUIIIMHE (MOIYJIIO) IIPH MPOBEIECHUN TEKYLIETO

KOHTPOJISI YCTIEBaEMOCTH

OrneHka
«OTJIUYHOY (3aYTEHO)

3HAHUS:

- CHCTEMaTH3WPOBAHHEIC, TIIYOOKHE U TIOJHBIC 3HAHUS IO BCEM pas3zeiiaM
JUCHUIUIUHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/ISIIIIUM 32 TIPEIEIIbI
y4eOHOU MPOrpaMMBEI;

- TOYHOE€ UCTIOJIb30BAHNE HAYYHOU TEPMUHOIOTUHU, CUCTEMATUYECKU IPAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE ¥ TITYOOKOE YCBOSGHHE OCHOBHOM U JOTIOJIHUTEIBHOM JINTEPATYPHI,
PEKOMEHIOBaHHOM paboYeii mporpaMMou 110 JUCIUIUIMHE (MOIYJIIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TEOPUSX, KOHIICTIUAX U HAPABICHUSIX
JUCHUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCTIOJb3Ysl HAy4YHbIE
JOCTHKEHUSI IPYTUX AUCLUIUIUH

HaBbBIKH:

- BBICOKUH YPOBEHb C(HOPMHPOBAHHOCTH 3asBJICHHBIX B pa0o4eii mporpamme
KOMIICTCHITH;

- BJIaJIe€T HAaBBIKAMH CAMOCTOSTEILHO U TBOPUYECKU PEIIATh CIOKHBIC
MPOOJIEMBI ¥ HECTAaHAAPTHBIC CUTYAIUH;

- MPUMEHSET TEOPETUICCKUE 3HAHUS JIJISl BBIOOPA METOIMKH BBITIOTHCHHUS
3aJIaHU;

- TPaMOTHO 0OOCHOBBIBAET X0 PEIICHHS 33/1aY;

- 0e3ynpeyHo Ba/IeeT HHCTPYMEHTApUEM YICOHOH TUCIUTUTHHEI, YMEHHE €T0
3¢ (HEeKTHBHO UCTIOIB30BATh B IOCTAHOBKE HAYYHBIX M IMPAKTUYCCKHUX 33]1aY;

- TBOpYECKas CaMOCTOsITEeIbHAsl paboTa Ha
MIPAKTUICCKHIX/CEMUHAPCKUX/TA00PATOPHBIX 3aHITHUSX, AKTHBHO YUACTBYET B
TPYIIIOBBIX 0OCYXKIEHUSAX, BEBICOKHI YPOBEHB KYJIbTYpPhI UCTIOJIHEHUS 3aJaHUI

Ouenka
«XOpOII0» (3aYTEHO)

3HaHUS:

- IOCTATOYHO TOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIENIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, IMHIBUCTUYECKH U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BONIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 UCIO0Jb30BaTh B
MIOCTAaHOBKE U PEILIEHUU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMoCToOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYMIIOBBIX
00CYKIE€HUSX, BBICOKHH YpPOBEHb KYJIbTYpPbl HCTIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIUKY BBIITOJIHEHUS 3aJIJaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHON TEPMUHOJIOTHH, CTUIIMCTUYECKOE U JIOTMYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapHueM y4eOHO! AUCHUIIMHBI, YMEHHUE €0 UCI0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUIHHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCIIOTHEHUS 3a[aHMIA;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BONPOCH! U MPAKTUYECKUE 3a/IaHUsI 111 IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTalli 00y4YaroInuXcs

[IprmepHbIe BONIPOCHI I TPOBENECHUS TPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCs

[ToHsiTHE MapalljIeIbHOTO U paclpe/IeIEeHHOro nporpaMmMupoBanus. [IpenmyiecTsa napamienbHOro
nporpammupoBanus. [Ipocteiimas Mmonens napamiensHoro nporpaMmmupoBanus PRAM. Knaccudukanus
CX€M MapajuieIn3Ma.

[TonsiTHe mapaiieNbHOTO U paclpeelIeHHOro nporpaMmupoBanus. [IpeumyiecTsa
pacnpeeieHHOTo NporpaMMUpoBaHus. Mojienu pacrpeaeaeHHOro MporpaMMUPOBaHHSL.

MunumanbHble TpeOOBaHUs K apaJuIeIbHOMY U pacpe/lelIeHHOMY NporpaMMHUpoBaHuio. bazoBsie
YpOBHU MHapajienn3ma.

[Tapamnenusm B C++. CTaHaapTsl MapaJuIEIbHOTO U PACTIPEAEIEHHOTO POrPaMMHUPOBAHUS.

Apxutekrypa kommnbrorepa. Kimaccudpukamnus @mmana. SISD, SIMD, MISD, MIMD — koMIbtoTephI.

CucreMsl ¢ pa3ensieMoi U pacrpeaeeHHON MaMaThi0. MyabTHIIPOLECCOPBI, MYJIbTUKOMIIBIOTEPHI.

Tomnosnoruu ceteil nepenayn 1aHHBIX.

[IpoGnembl KOOpAWHALIMY, BO3HUKAIOIIUE MPU peaTu3aliy MapaienbHbIX mporpaMM. «I'oHka»
JAHHBIX, OECKOHEYHAs! OTCPOYKA.

[Ipo6nembl KOOpAMHALIMY, BO3HUKAIOIIUE MPU PeaTU3alUi MapajlielbHbIX IPOTPaMM.
B3aumo010K1pOBKa, TPYAHOCTH OPraHU3aluU CBS3H.

Mogens napajiienbHbIX BEIUMCIEHUH B BUJE rpada «onepang-onepanun». OnucaHue cxeMm




napaJiCJbHOI'O BBIIIOJHCHUS aJIrOprUTMaA.

Omnpenenenre BpeMEHH BBITIOHEHUS TapasuieabHoro anroputMa. [lokazarenu s hekTuBHOCTH

napajieIbHOTO AJITOPUTMA.

PacnapanmienuBanue alroputMa CyMMUPOBaHUs, KaCKaaHas ¥ MOAU(PUIIMPOBAHHAS KAaCKaTHAas

CXCMBbI.

OrneHka MaKCUMATBHOTO JOCTHKUMOTO Mapajiein3Ma; 3aK0H AMIass. AHAIH3 MacITaOUPyeMOCTH

napajaCiabHbIX BBIUHCJICHHH.

OrneHka MaKCUMAJIBHOTO TOCTHXKMMOTO Mapajuiesin3Ma: 3akoH ['ycraBcona-bapcuca. Ananus

MacITabupyeMOCTH apaJlIeIbHBIX BHIYMCICHUM.
Oransl pa3paboTKy MapaieIbHBIX alTOPUTMOB.

Texnonorus OpenMP. @opmar qupekTus. [loHsATHE MapaieTbHON TPOTPaMMBI, TAPaIETLHOTO

dbparmenTa, cekiuu. O0J1aCTh BUIMMOCTH JTUPEKTHUB.
OcHoBuble nupexTuBbl OpenMP.

Oo6mas xapakrepuctuka TexHomaoruu MPI pa3paboTku mapamienbHBIX MPOTPAMM TSI CUCTEM C

pacupeeeHHON MaMsIThIO

CxeMbl pacrapajuie/iiBaHus aJITOPUTMOB PEIICHUS 3a/J1a4 JIMHCHHOM aareOphl: CriocoObl pa3OueHUs

MAaTPUIL;, BBIYUCIICHUE IPOU3BEACHHSI MATPHUIIHI HA BEKTOP.
CxewMsl pacnapasuienuBanus anroputmon pemieHust CJIAY
CxeMbl pacrapajieIBaHUsI AITOPUTMOB COPTUPOBKH
AnroputMmbl B3auMouckirodeHus. Cemadopbl. MOHUTOPEL.
CuHXpoHHU3a1Us TOTOKOB.
B3anmo0610kupoBKa TOTOKOB.
MeTto/b1 OBBIIIEHUS 3PPEKTUBHOCTH MAPAIIEIBHBIX TPOTPAMM.
[Tpunnumer Texnonorun CUDA
[TpuHIMIIBI TEXHOJIOTUH pacIipeie]IeHHOro mporpamMMmupoBanus MPI
OcHoBHble pyHKIMH Oubmroreku MPICH
[Tpunnumne! Texanoaoruu OpenMP

7.4.2. IlpakTueckue 3aJaHus 1Js IPOBEACHUSI IPOMEXKYTOUHOM aTTecTaluy 00yJarouuxcs
1. Peanu3oBath napaniesibHbIi aITOPUTM BBIYMCICHUS ONPEIEIIEHHOr0 HHTErpaia IpOM3BOJIbHON

AHATUTUYECKOU (DYHKIIUH.
2. Peann3oBaTh napajuieiabHbIi aITOPUTM COPTUPOBKH "My3bIPbKOM".
3. Peanu3oBaTh napajsienbHbIA alrOPUTM YMHOXKEHHUS MATPULIBI HA BEKTOP
4. Peanu3oBaTh MapaieIbHBIA AITOPUTM YMHOKEHHUSI MAaTPUILIBI HA MaTPUILY
5. Peanu3oBarb napasienbHblid anroputm pemenus CJIAY
6. Peann3oBath mapaisienbHbIi alropuT™ OBICTPON COPTUPOBKH

7.4.3. IlpumepHble TEMBI KypcoBOi padoThI (MpoekTa) (IpyU HaJIUYUN)
KypcoBble paboTsl y4eOHBIM IUIAHOM HE MPETyCMOTPEHBI.

7.5. Meroauyecknue MaTepuassl, OIpeIeAOIINe IPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHUI, HABBIKOB 1
(unM) ombITa NPOQPECCUOHANBHOM NEATETbHOCTH, XapaKTepU3YIOLIHe ITanbl (OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeaeHUs IPOMEKYTOYHON aTTECTALIMU U TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH
PErJIaMEHTUPYETCS JIOKAJIIBHBIM HOPMATUBHBIM aKTOM, ONPEACIIAIONINM IOPSAI0K OpraHu3aluu 1
MPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaroIuXcsl.
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIUI MPU TPOBEJCHUH TEKYIIETO KOHTPOJISA
npuBeaeHa B I1. 7.3. TUnoBsle KOHTPOJIBHBIE 33/IaHUS UJIN UHBIE MAaTEpUabl TEKYIIETO KOHTPOJIA
npuBeseHsbl B 1. 7.2. [IpomexxyTodHast aTTecTalus 1o AUCUUILIMHE TPOBOAUTCS B (popme 3auerTa.

3adet nmpoBoauTCs B hopMe coOece10BaHUSI.

7.6. Kputepun onieHuBaHus c(hOPMUPOBAHHOCTH KOMITETEHIIMN TIPU TIPOBEICHUH TIPOMEKYTOUHOU

arTecTalnuu
YpoBEHb OCBOEHUS U OLIEHKA
Kpurepun OreHka OreHka
«HEYJIOBJICTBOPUTEIb | «yAOBIECTBOPUTENBH | OLIEHKa «XOPOLIO» O1eHKa «OTINYHO
OLICHUBAHUS
HOY o»
«HE 3aYTEHO» «3a4TEHOY




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUSI U HAaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSITE CBSI3b | paMKax 00CYykIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapyIaIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OIICHOK I10 OTACIIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHIESCKOE HaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

O1eHKa «HEYIOBJIETBOPUTEIHLHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIM CpeiHee apudmMeTnieckoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
N KonuuectBo
Ne ABTOp, Ha3BaHKE, MECTO U3JIaHMS, U31aTCIIbCTBO, TOJ U3/IaHUs YICOHOU 1
/o y4eOHO-METOIUIECCKON JTUTEPATYPhI DK3CMILIIDOB/SIICKTD
oHHBbIN angpec ObC
OcHoBHAasI JINTEPATYPA
I'eprens B. I1., Boeoaun B. B., CeicoeB A. B., bapkanos K. A., JIlunes A.
B., Kyaun A. B., KYCTI/IKOB‘a B. 1., Kq3HHOB E. A, CI/‘I,Z[HeB A. A., Meepos I/I http://www.iprbooksh

1 |B., Intel Parallel Programming Professional (Introduction), Mocksa, CapaToB: oD 1u/89408. html

Nutepuer-Yuusepcurer Uudopmanmonnsix Texnonoruii (MHTYUT), A P. '
ITu Ap Meaua, 2020
Jlesun M. I1., [1apanienbHoe NpOrpaMMUPOBAHKUE C HCIIOJIb30BAHUEM ) .
) .. | https://www.iprbooks

2 | OpenMP, Mocksa: UnTepraet-YuuBepcuter MHbOopManmoHHbix TexHOIOTHi hob ru/97572. html
(MHTYUT), Aii [ITu Ap Menua, 2020 - '

JlomoTHUTEIbLHAS JINTEPATYPA
AHnTtoHOB A. C., [TapanenpHoe MporpaMMHUPOBaHUE C UCITOIH30BaHUEM . .
) https://www.iprbooks

1 |rexnomnoruu MPI, MockBa: MaTepHeT-YHuBepcuteT MHbDOpMamoHHBIX hob.ru/102043. html
Texnonorui (MHTYUT), Ait ITu Ap Menua, 2021 P. '

5 Hazapenko I1. A., AIropuT™Mbl B CTpYKTYphI JaHHBIX, Camapa: [ToBoinKckuit http://www.iprbooksh
rOCYJapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIUK 1 nHpopmaruku, 2015 op.ru/71819.html
Bopeckos A. B., Xapnamos A. A., Mapkosckuit H. JI., Mukymun 1. H.,

Moptukos E. B., MeutsiieB A. A., Caxapusix H. A., ®poios B. A., ) .
http://www.iprbooksh

3 |Ilapamnenbubie BeruncieHus Ha GPU. ApxutekTypa u mporpaMMHas MOZCIIb oD 1u/54647 html
CUDA, MockBa: MOCKOBCKHIA TOCYIapCTBEHHBI YHUBEPCUTET nMeHN M.B. P- '
JlomoHocoBa, 2015

OO6yuaromuecs u3 yrciia MHBaIM 0B 1 il ¢ OB3 obecnieunBaroTCst me4aTHBIMU U (HITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B GopMax, aganTHPOBAHHBIX K OTPAHUYCHUSM UX

3JI0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «THTepHeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN aJpec pecypea

Hoxymenrarust mo CUDA Toolkit. [lata obpammenwus: 1.04.2021.

https://docs.nvidia.com/cuda/

Jlaboparopus nHoOpMaOHHBIE TeXHOJIOTHHU. J[aTa
obpamenus: 1.04.2021

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

NHpopManinoHHO-aHATUTUYECKHH IEHTP 110 MapalIeIbHBIM
BeIYKcIIeHusIM. Jlata obpamienus: 1.04.2021

http://parallel.ru/

Jokymenrarust mo Microsoft C++. Jlata obpamienus: 1.04.2021

https://learn.microsoft.com/ru-ru/cpp/

Nudopmannonnsie matepuansl mo OpenMP. Jlata oOpamieHus:
1.04.2021

http://www.openmp.org/

LlenTp KOMIIBIOTEPHBIX TeXHONOTMNA. Hrmxeropoackuit
rocyaapcTBeHHbIN yHuBepcutrer uM. H.W. Jlob6aueBckoro. Jlara
obpamenus: 01.04.2021

http://www.hpcc.unn.ru/

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTCM

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-O0MOIMOTEeUHasl cucTeMa nu3aarenbersa "Jlans"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMoTeuHas cucrema uanarenbersa "FOPAUT"

https://www.biblio-online.ru/

DJIeKTPOHHO-O0MOIMOoTeYHas cucreMa u3aarenbersa "IPRsmart”

http://www.iprbookshop.ru/




Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas snekTpoHHas
oubmmoreka ELIBRARY.RU

8.4. Ilepeuenp nHPOPMAITMOHHBIX TEXHOJIOTHUN, UCTIOJIB3YEMBIX TIPH OCYIIIECTBICHHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIUIEH3UOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MporpaMmMHOIo obOecrieyeHns

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsIeMoe)

Python Bepcus 3.7.6386.10

CB00OOHO pacpoCcTpaHsIeMOe

PyCharm Community

CBO0OOIHO PacpOCTPAHIEMOE

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

Microsoft Visual Studio Community Edition

CB00OOHO pacpoCcTpaHsIeMOe

Open MPI

Jlunensusist 6eccpoyHas

8.5. MarepuainbHO-TEXHUYECKOE 00€CTIeUeHNE JUCITUTIITUHBI
CaenieHusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U HOMEHICHHUH JIsl CAaMOCTOSITEIbHON pabOThI

HanmeHnoBaHue yuyeOHBIX ayTUTOPUI 1
MTOMENICHUH JJII CAMOCTOSTEIFHON pabOThI

OCHaH_IeHHOCTb O60py,Z[OBaHI/I€M N TCXHHUYCCKHMH
cpeacrBamMu 06yquI/m

73. Y4eOHble ayIUTOPHH IS IPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KyPCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
IPYIIOBBIX U UHINBUAYAILHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaluu

VYuebHas ayIuTopus Ui IPOBEIEHUS MPAKTHUECKUX
3aHATHUH, KypCOBOI'O MPOEKTUPOBAHUS (BBIIOIHEHUS
KYpCOBBIX pa0oT), IPYNIIOBBIX U MHAUBUYAIbHBIX
KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTallMM — KOMIUIEKT
MYJIbTUMEIUHHOTO 000py10BaHUs (IIEPCOHANIBHBIN
KOMIIBIOTEP, MYJbTUMEIUIHBIN [TPOEKTOp, SKpaH,
ayaMocHucTeMa), 10cKa MapKepHas Oemnas smalieBas,
KOMIUIEKT y4eOHON MeOenu, NOAKII0OUeHHE K
koMnbrotepHoi cetn CII6I'ACY, Bbixoa B HTEpHET.

73. Ilomerienus Uit CaMOCTOSITENbHON pabOThI

[Tomernienue A caMOCTOSTENHHON pabOTHI
(unTanbHbIN 321 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.4. | mr.- I[IK qs mur ¢ OB3 (cucreMuslii 0110k,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHEM K
cetu «HTEepHET» M obecrieueHrneM A0CTyma B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

73. YueOHble ayAUTOPHUH ISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYuyeOHas ayuTOpHs Ul IPOBEICHUS 3aHATUH
JIEKIMOHHOIO TUIA, KOMIUJIEKT MYJIbTUMEIUNHOTO
000opy0BaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEUHHBIN TPOEKTOP, IKpaH, ayAHuoCcCHCTEMA),
JI0CKa MapKepHas 6esast sMasieBasi, SKpaH, KOMIUIEKT
yueOHOI MebemnH, MOIKII0YeHHE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixon B HTEpHET.

73. KoMIIbIOTEpHBIN KJ1acc

Pa6ouue mecra ¢ 1K (CTOI KOMIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIABHATYPa, MBIIIh), CTOI
pabounii, MOIKIIOUYEHUE K KOMITBIOTEPHOU ceTH
CII6GI'ACY, Beixon B Internet.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHAJIBHLBIC YCIIOBHA IJIA MMOJYYCHUA
O6p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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