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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[lensiMu OCBOCHHUS IUCIHILIAHBI SIBISIOTCS OBIIAJICHUE TPHUHIMIIAMUA Pa3pabOTKH MPOTPaAMMHBIX
KOMIIJIEKCOB BBICOKOIPOU3BOJUTEIbHBIX BBIUUCICHUH, W3yY€HHE OCHOBHBIX aJTOPUTMOB MapPAJIIEIbHBIX
BBIYHCIICHUH U OCOOCHHOCTEH MPOrpaMMHUPOBAHUS ISl CYTIEPKOMITHIOTEPOB.

3ajauaMu OCBOEHUS JUCHUTUIUHBI SIBIISIIOTCS

- 3HAKOMCTBO C IPUHITUIIAMHU U TEXHOJOTHUSIMH Peau3aiii BEICOKOAI(DPEKTUBHBIX TPOTPaMM;

- U3y4YEHHE apXUTEKTYpPbl BBICOKOIIPOU3BOAUTEIBHBIX OBM;

- U3yYCHHUE HHCTPYMEHTOB pa3pabOTKH MPOTPAMMHOI0 00ECTICUCHHSI IJIsl CYTIEPKOMITBIOTEPOB;

- OCBOCHHE alTOPUTMOB M HMHCTPYMEHTAIBHBIX CPEICTB pa3pabOTKH TMapauIeTbHBIX IMPOTPAMM,
OpraHu3alvy NapauieIbHbIX BIYUCICHUI.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX €
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIU

Kon n HammeHOBaHME
WHJIUKATOpa JOCTHKEHUS

[Tnanupyemsble pe3ynbTaThl O0yYEHHS 1O
JUCLUILINHE, 00ECTIEUNBAIOILIUE TOCTHKEHNE
MJIaHUPYEMBIX pe3ysnbTaToB ocBoeHust OITOIT

OIIK-2 Crioco0eH ToHuMAaTh

TIPUHIIUITBI paboThI
COBPEMEHHBIX
MH(pOPMAITHOHHBIX
TEXHOJIOTHH Hu

InporpaMMHbBIX CpCACTB, B
TOM YHCJIC OTCUYCCTBCHHOI'O

POM3BOJICTRA, U
HUCITIOJIB30BATh nux npu
pelieHu 3a1a4
npodeccHnoHATEHOM
JeATeIbHOCTH

KOMIICTCHIIHH
OIIK-2.2 IIpennaraer cnocod u
CPEACTBO  pEIICHUS  3ajadu
npodeccnoHaTBEHOM

TS TEITIbHOCTH c yuéToM
BO3MOKHOCTEN

MH(OPMALIMOHHBIX TEXHOJIOTUI

3HaeT

— 0COOCHHOCTH Pa3pabOTKU TPHIIOKCHHUH IS
napajuieIbHbIX n pacnpenesleHHbIX
BBIYUCJICHUM B COOTBETCTBUU C AJITOPUTMOM;

- METOAbl W TEXHOJIOTMU MapaJJIEIBHOIO
MIPOTPaMMUPOBAHHUS JIJIsI CYTIEPKOMITbIOTEPOB;

- MPUHIIUIIBI paboThl COBPEMEHHBIX
WH()OPMAIMOHHBIX M MPOTPAMMHBIX CPEICTB
JUIl  pealM3ali  BBICOKOIIPOU3BOAUTEIBHBIX
BBIYHCIICHUH

yMmeeT
— pa3pabarpiBaTh BBICOKOIPOU3BOIUTEIHLHOE
[IO0 jans  npoBeneHHs  BBIYUCICHHH ¢

UCIIOJIb30BAHUEM MHOTOIIPOLIECCOPHBIX CUCTEM;
— BbIOMpaTh W HACTpaWBaTh anmnapaTHOE H
nporpaMMHoOe oOecredeHue A pa3padoTKu
Iporpamm u MIPOBEACHUS
BBICOKOIIPOU3BOAUTEIIBHBIX BBIYMCICHUN

- paspabarbiBaTh NPOTPaMMHBIE CpPEICTBA C

MCIIOJIb30BAaHUEM TEXHOJIOT U U
MHCTPpYMEHTapus napajyieIbHOTO
IIPOrPaMMUPOBAHHUS

BJajeeT

— HaBbIKaMH pa3paboTKu
BBICOKOITPOU3BOIUTEIBHOTO 1o JUIs

IIPOBEJCHHUS BBIYMCIEHUN C HCIOJb30BAHUEM
MHOTOIPOIIECCOPHBIX CUCTEM;

— HaBbIKaMH BBIOOpA M HACTPOUKH aNlapaTHOTO
Y IPOrpaMMHOT0 00ecTiedeHtsl Il pealin3aluu
BBICOKOIIPOU3BOIUTENBHBIX BBIUNCICHH;

- HaBbIKaMU pa3pabOTKU MPOTrPaAMMHBIX CPEJICTB
c HCIIOJIb30BaHUEM TEXHOJIOT U U
WHCTPYMEHTapus HapajIeIbHOrO
IIPOrpPaMMHUPOBAHHUS




OIIK-2 Crioco0eH nmoHuMarhb

TIPUHITATIBI paboThI
COBpPEMEHHBIX
nH(pOPMaITMOHHBIX
TEXHOJIOTHI u

IIporpaMMHEBIX CPE€ACTB, B
TOM 4YHCJIC OTCUYCCTBCHHOI'O

MIPOU3BO/ICTBA, u
UCIOJIb30BaTh  HMX  MpHU
perieHnu 3a1a4
npodeccnoHanbHOM
NEeSATEIbHOCTH

OIIK-2.3 CocraBisieT aaropurm

pelieHus
3a/1aun

chopMyIUpOBaHHOM

3HaeT

— OCOOEHHOCTH apXUTEKTYpbl COBPEMEHHBIX
OBM, cBs3aHHble C pa3pabOTKOIl anropuTMOB
JUIsl TIPOBENCHUSA BBICOKOIIPOU3BOIUTENBHBIX
BBIYHCIICHHI;

—TapaJuiesbHbIe AJITOPUTMBI 00paboTKu
JTAHHBIX

yMmeet

— pa3pabarbIBaTh AITOPUTMBI L

BBICOKOITPOU3BOAUTCIIbHBIX BBI‘II/ICJ'ICHI/II;'I;
- oueHMBaTh AHP(PEKTUBHOCTD MAPATIICIBHBIX
aJITOPUTMOB 00PaOOTKHU JJAHHBIX

BJIajieeT
-  HaBBIKAMH  TPUMEHEHHUS  TEXHOJOTUH
MapajuieIbHOTO  MPOTPAaMMHUPOBAHUS IS
peanu3anuu BBICOK03()(hEeKTUBHBIX
BBIYMCIICHHI;

— HaBBIKAMH TPUMCHCHHUS  KJIACCHYECKUX
napajuieIbHbIX ~ QITOPUTMOB B PCUICHUU

MPAKTUYCCKUX 3aJa4

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl

Hannas mucnumuinHa (MOIyJsb) BKIoueHa B biok «Jlucrumauael, momymu» b1.0.38 ocHOBHOIM
npodeccnonanpHOi oOpazoBarenpHON mporpammbl 09.03.03 IlpukmagHas wHGOpPMATHKA W OTHOCHTCS K
00s13aTeNIbHON YacTH yueOHOro IJIaHa.

Ne
n/a

[IpenmecTByromme IUCHUIIINHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXXCHHA KOMIICTCHIIMHN

1 |YucneHHble METOIBI

OIIK-1.2, OIIK-7.1

2 |Apxurextypa 9BM u s3p1k AccemOepa

OIIK-5.1

3 |I[IporpammupoBanue aias 9BM

OIIK-3.1, OIIK-7.1, OIIK-7.2

YuciaeHHble METOIEI

Apxutexktypa OBM u sa3b1k Accembiiepa

[IporpammupoBanue aiis 9BM

3HaTb

— OCHOBBI apXUTEKTypbl DBM;
- A3BIK IPOrPaMMHPOBAHUS BBICOKOTO YPOBHSI;
- QJITOPUTMBbI YUCJIEHHBIX METOJIOB PEICHUS IPUKIIAIHbIX 33/1a4;

YMETb

— pa3pabaTbIBaTh IPOrpaMMBbl Ha S3bIKaX MPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;
- pean30BbIBATh aJITOPUTMBI YUCIICHHBIX METOOB;

BJIAJIETD

— HaBBIKaMH pa3pabOTKU MPUKIIAJHBIX IPOrPaMM;
- HaBbIKaMU peaji3aliy aJTOPUTMOB YUCIIEHHBIX METOJIOB PEHICHUS MPUKIAIHbIX 3a]a4

/o

HOCJ'IC,Z[YIOH_II/IC JUCITUITIINHBI

KO,I[ 1 HAUMCHOBAHUC MHAUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH




1 |[BrimonHeHue U 3alIMTa BBIMTYCKHON KBaTU(UKAIMOHHON PabOThI

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, VK-2.1, VYK-2.2,
YK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VYK-34, VK-35, VYK-3.6,
VYK-4.1, VK-4.2, VK-4.3, VK-4.4,
VK-6.1, YK-6.2, VK-63, VYK-6.4,
VYK-6.5, VK-7.1, VK-7.2, VYK-7.3,
VK-7.4, VYK-8.1, VK-8.2, VYK-83,
VK-8.4, VYK-9.1, VK-9.2, VK-9.3,

VK-9.4, VK-9.5, VK-10.1, YK-10.2,
VK-10.3, OIK-1.1, OITK-1.2, OIIK-
1.3, OIK-1.4, OIIK-1.5, OITK-2.1,
OIIK-2.2, OIK-2.3, OIK-2.4, OIIK-
2.5, OIK-3.1, OIK-3.2, OIK-4.1,
OIIK-4.2, OIK-5.1, OIK-5.2, OIIK-
6.1, OIK-6.2, OIIK-7.1, OIIK-7.2,
OIIK-8.1, OIK-8.2, OIK-9.1, OIIK-
9.2, TIK-1.1, TIK-1.2, TIK-1.3, TIK- 1.4,
MK-2.1, MK-2.2, [K-3.1, [IK- 3.2,
MK-4.1, TIK-4.2, TIK-4.3, TIK- 4.4,
MK(LD)-1.1, TK(D)-1.2, TK()- 1.3,

NKID)-1.4, TK(I)-1.5, VK-5.1,
VK-5.2, YK-5.3, VK-5.4, VK-55,
NI, C &

2 |lIpoekTHas mpaKTHKa

TK-1.1, TIK-4.3, TIK(LT)-1.4

4. O0beM IUCHUIVIMHBI (MOAYJISI) B 3a4e€THBIX €IMHHUIAX € YKAa3aHHEM KOJNYeCTBA aKaJeMUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0ydyawlumxcs ¢ npemnoaasartejeM (10 BUAAM y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueOHolt paboThl Beero MIPAKTUYECKYIO
Hacos TIOATOTOBKY 7
KonTakTHas padoTa 32 32
JlextmonHubie 3aHaTHA (JIeK) 16 0 16
[paxTuueckue 3ausatus (Ip) 16 0 16
HNuas koHTaKTHasA padoTa, B TOM YHCJIe:
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IPOEKTY),
KOHTpoJIbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIIUTa KypCOBOW PabOTHI
(mpoekTa); cnaya KOHTpONIbHBIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KOHCYIBTAITUS TIEPE PK3aMEHOM U Cada dK3aMeHa)
Yacpl HAa KOHTPOJIb 4 4
CamocrositennpHas pa6ota (CP) 36 36
OO0mas Tpy10eMKOCTh TUCHUILIUHBI (MOIYJISA)
4achbl: 72 72
3aYeTHbIE ¢TUHHUILI: 2 2

5. Copep:xanue IMCHUIUVIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE IO Ppa3aejnaM (TeMaM) € YKa3aHMeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTu4eckuii MIaH TUCIUTUIMHBI (MOIYIIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHIUKATOP
£ a
Q
Ne Paznensl AUCHUIUIHHEL g fleKIpH 113 P CP Beero, JIOCTIDKCHH
5 yac. a
O M3 HUX Ha M3 HUX Ha U3 HUX Ha
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHI
BCCro YECKYIO BCCTro YECKYHO BCECTro YECKYHO %058
oaro- oaro- oaro-
TOBKY TOBKY TOBKY

11 paznen. Oomas
XapaKTePUCTHKA TapalIeTbHBIX
BBIUHCIIMTEIbHBIX TPOIECCOB U
CUCTEM
[Mapannenshas o0paboTka
uHpopmMarun W TPOOJIEMBI
ITOBBIIICHHS OIIK-2.2,

1.1. 71 2 2 4 8
MIPOM3BOUTEIIHHOCTH Hu OIIK-2.3
3¢ (HEKTHBHOCTH HCIIOJIb30BAHHUS
BBIYHMCIIUTEILHON TEXHUKU
MonennpoBanue W aHaAIU3 OIIK-2.2,

1.2, | OASHP . 7| 2 2 4| 8
napauieIbHbIX BBIYUCICHUI OIIK-2.3

2. |2 paznen. TexHonoruu
pa3paboTKU HapauIeIbHbIX
porpaMmm

OIIK-2.2

2.1. |Texuonorus OpenMP 71 2 2 4 8 '

P OIIK-2.3
[TapamiensHbie AITOPUTMBI
9 o |perueHus BBIYHCITUTENHHO-| 2 4 4 10 OIIK-2.2,
" |tpymoemMkux  3amau  (3amauu OIIK-2.3
JTUHEHHON anreOphl)

23, bidommss  mapmenmun| 7 | 2 2 6 | 10 |OmK22
BBIYKMCIICHHM '
[TapannensHbie AJITOPUTMBI

o 4 |pemueHus BBIYUCIATENBHO- & | 5 4 5 12 OIlK-2.2,

" |rpymoemkux 3amau (copTMpOBKa OIlK-2.3
JIAHHBIX )

3. |3 pa3nmen. TexHomoruu
OpTraHHu3aIuu
BbICOKOA((hEKTUBHBIX
BBIYHCIICHUI
O030p TEXHOJIOTHI OpraHU3aIuN

3.1. BLICOEOZ)(I)(I)GKTI/IBHLI)I: ’ 71 2 4 6 OIK-2.2,

. OIIK-2.3
BBIYKCIICHUM
TexHomorun pacmpeneeHHOTO OIlK-2.2,

3.2. 71| 2 4 6
nporpamMmmuposanust MPI OIIK-2.3

4. |4 paznen. Kontponb

OIIK-2.2

4.1. (3ager ¢ oneHKOM 7 4 '

B OIK-2.3




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HaumenoBanue u kpaTkoe coaepkaHue JeKIUi
pasn U TEMBI JIEKIUI
[TapannensHas o00paboTka uWHpOpMaMM W TPOOJEMBI  MOBBIIICHUS
MPOU3BOAUTENHFHOCTH M 3()()EKTUBHOCTH MCTONBb30BAaHUS BBIYHCIUTEIHHON
TEXHUKHU
[TapannensHas
06paGoTKa HEbOpMAITHH BBenennue B mapamienbHOE U paclpeiesieHHOE MPOrpaMMHpOBAaHHE.
7 TIPOGIICMBI TIOBBIIIICHHS [MpenmymectBa. Monens PRAM. Knaccudukarus OnuHHa. }
L | mpomssomuTensoCTH M Bune napajuieusma PacnapannenuBanue BbIMMCICHUI  HA  ypOBHE
> heKTHBHOCTH WHCTPYKLIHUH, TOANIPOrpaMM, 00BEKTOB, PUIIOKEHUH.
A — Mozenu napaiienbHOro ¥ pacpeeIEeHHOT0 IPOrpaMMHUPOBAHUS.
BEIMHCTHTETEHOMN ApXUTEKTYypa BBICOKONPON3BOUTENBHBIX OBM. MHoromnpoueccopHbie
TeXHHKH BBIUHCIIUTENbHbIE CHCTEMbl C OOIIEW M PpacupeleeHHON NaMsThIO
(MyBTHIIPOIIECCOPBI U MYJIBTUKOMITBIOTEPBI). MHOrosiiepHOCTh. THIOBBIE
TOIIOJIOTUM CcXeM KommyTanuu. Kiaccudukanuss MHOTOMPOIECCOPHBIX
BBIYHUCITUTENbHBIX CUCTEM.
IIpoGeMbl mapanaenbHOro U pacupeieIeHHOr0 IPOrpaMMUDOBAHUS.
MonenupoBaHue U aHaIU3 MapaieIbHbIX BHIYUCICHUN
Monens BbluMclIeHUH B BHjae Ipada «omepauuu-onepanab». Ilokazarenu
MopenupoBanye ¥ |BPEMEHH BBINOJIHEHUS NapaieabHoro anropurma. Ouenka 3¢pGeKTUBHOCTH
2 | aHanMs3 mapayuleJbHBIX |M TPYAOEMKOCTH IIapajuIeNIbHBIX BblYMCIEHHHA. OIEHKa MaKCHUMalbHO
BBIUMCIICHUM JOCTUKUMOTO Tapajuien3Ma. AHanu3 MacitabupyeMmocT. MoaenupoBaHue
napajulebHbIX — mporpamMm. [lpuHnunel  pa3pabOTKM — MapasiesibHbBIX
QJIITOPUTMOB
Texnomorus OpenMP
Texunonorus OpenMP st cuctem ¢ o6meit namsTeio OO1Ias XxapakTepucTUKa
texHonmoruu OpenMP. @opmar 3amucu AUPEeKTUB.  THUIBI JTUPEKTHB.
3 Textonorus OpenMP 1(_)[Hpe[[€JI€HI/I€ napajuienbHoi obmactu.  @opmar aupektuBsl  parallel.
puMmep wucnoib3oBanus jaupekTuBbl parallel. Ympaenenwe o0macteio
BUIUMOCTH JaHHbIX. PacrpeneneHue BbIYMCIEHUNH MEXKIY MOTOKAMH.
[Tpobnembl CHHXpOHM3ALKHU, B3aUMOOIOKUPOBKH. COBMECTUMOCTb TUPEKTUB
U UX [apaMeTpoB.
[TapamienpHble aNrOpPUTMBl PEIIEHUS BBIUMCIMTEIBHO-TPYAOEMKHX 3aJad
[TapamiensHbIe (3agaum TMHENWHOM anreOpsl)
aIropuTMbI pemieHnss  |CXE€Mbl  pacnapajuleIMBaHUsl  alTOPUTMOB DPELICHHA 3ajad  JIMHEHHOM
4 BBIYUCIIUTEIIBHO- anreOpsl: CocoObl pa30MeHUs MAaTPHIL; BEIYMCIICHUE MPOU3BEACHHS MATPHUIIBI
TPYZIOEMKHX 3a7lad ~ [Ha BEKTOp, MaTpUlbl Ha MaTpuly; anroputmsl pemenus CJIIAY
(3amaun TMHEMHOU (pacmapayienuBaHue  aNTOPUTMOB  MeTOJIOB  [aycca,  CONpsDKEHHBIX
anreOpbl) rpaaneHToB). OueHka 3(pGeKTUBHOCTH NMapauIeIbHbIX AITOPUTMOB PEIIEHUS
3aJ1a4 JJUHEIHON anredpsl
Texnonoruu opranu3zanuu 3QPEeKTUBHBIX MapaieIbHbIX BHIYUCIECHUIN
Texnonornn [TonsaTus nponecca, noToka, pecypca. Opranu3sanus NporpaMM Kak CUCTEMBI
OpTaHU3aIIH MOTOKOB. ANTOopuTMbl  B3auMmouckioueHus. Cemadopbsl. MOHUTOPBHI
5 3¢ (HEeKTHUBHBIX Cririx B 6 K
poHM3alMs NOTOKOB. B3ammoOnokupoBka moTOKOB. Kitaccuueckue
fapaliie/IbHbIX 3aJladyd  CHUHXPOHHM3alMU.  Meroapl  TOBBIIIEHHS — 3(PGHEKTUBHOCTH
BbIHHACIICHHIH napajuieIbHbIX POTPaAMM.
[MapasnnensbHbIe [TapannenpHbple aNrOpUTMBbl PEIIEHUS BBIUMCIUTEIBHO-TPYAOEMKHX 3aJad
aJITOPUTMEI pelenns |(COPTUPOBKA JIaHHBIX )
6 BBIYHCIUTENILHO- [TapannenbHble aaropuTMbl COPTUPOBKHU AaHHbIX. ITy3pIppKOBast copTupoBKa,
TpygoeMKux 3amau  |coptupoBka Illennma, Obictpas coptupoBka. Onenka >¢dexTuBHOCTH
(COPTHpOBKA JIAaHHBIX) |APAILIEILHBIX aJITOPUTMOB COPTUPOBKHU JAHHBIX
7 0630p TexHOMOTHit O0630p TeXHOJIOTUI OpraHU3aluu BHICOKOA((HEKTUBHBIX BHIYNCICHUN




[Mapamnenusm B C++, moTouHo-opueHTHpoBaHHas 6ubimoreka POSIX, MPI
(Message Passing Interface — unTepdeiic mist mepemaun coodmienuii), PVM
(Parallel Virtual Machine — napamiensHas BuptyanpHas mammaa), CORBA

raHu3aluu . .
BbIC(g)IE)OS o (1)36KL”E“I/IBHI>IX (Common Object Request Broker Architecture — TeXHOIOTHS TTOCTPOCHHUS
- pacrpeeneHHbIX O00BEKTHBIX MPUIIOKEHUI), OpenMP (Open
Multi-Processing),  texuonmoruu  CUDA. CpenctBa  opraHu3anuu
napajieIbHOTO U PaCHPEACICHHOTO MPOrPaMMHPOBAHHS.
T OO6mas xapakrepuctuka Texnonoruu MPI
CXHOJIOTHH Texuonorust MPI (Massage Passing Interface) pa3pa®oTku mapajuienbHbIX
8 pacrpeeieHHOTO

nporpammupoBanust MPI

IPOrpaMM IS CUCTEM C paclipeie]IeHHON MaMsAThI0, 0030p HHCTPYMEHTapHs
MPICH

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

Ne .
aay| ¥ TEMPI IPAKTHIECKHX HaumenoBanue u cosiep:kanne IpakTHUECKUX 3aHATHI
P 3aHATUN
HucTpymeHTapuil napamienbHOro NporpaMMUPOBAHHUS
[TapannensHas Py pHH Tap porp P
WNHcTpymeHTapuii [apajuIeIbHOI O IIPOrpaMMUPOBAHUSA OpenMP.
00paboTka nHbopMaIu
[Tonkmtouenue Oubmuoreku. OIleHKAa BPEMEHH BBINOTHEHUS MPOTPAMMEI.
1 IpO0JIEMBI ITOBBILLIEHUS o . .
[TocnenoBarenbHbI U MapajyiebHbIA AITOPUTMBbI BBIYHUCIEHUS JIBOMHOTO
MIPOU3BOIUTEIILHOCTH U
1 WHTETpaja
3¢ (HEeKTHBHOCTH
UCIIOJIb30BaHUS
BBIYMCIIUTEIIBHOMN
TEXHHUKHU
OneHka Npou3BOJUTENILHOCTH BHIYUCICHUI
MonenupoBaHue u
OneHka NPOU3BOJAUTENHHOCTA TIOCIEAOBATENIBHOTO M MapajuIebHOTO
2 | aHaAIM3 MapauieIbHBIX
. QITOPUTMOB PEILIEHUS BBIYUCIUTEIbHBIX 3a/1a4 IPU PA3IMYHBIX [1apamMeTpax
BBIYHCIICHU .
BBIUMCIICHUH
[TapannensHbIe aTOPUTMBI BHITIOJIHEHUS] MATPUYHBIX OTEpaIni
Peanuzamus mocneqoBaTeabHbIX U MapalljieNIbHBIX alTOPUTMOB peain3aiiu
3 Texnonorusa OpenMP .
MaTPUYHBIX BBIYHCIICHUH ¢ HCIOJIb3oBaHueM TexHojoruu OpenMP. Onenka
HPOM3BOIUTENLHOCTH BBIYHCICHUIN
[TapannensHbie [TapannensHbIe aNTOPUTMBI PEIICHUS 33]a4 TUHEHHON anreOpsl
anropuTMsl pemieHust  [Peanuzanus napamiensHbIx anroputMoB peuienust CJIAY ¢ ncnonb3oBanueM
4 BBIUHCIUTENHHO- texHosiorun OpenMP. OneHka nponu3BOAUTEIBHOCTH BEIYUCIECHHH
TPYAOEMKHX 3a]a4
(3ama4ym TMHEHHOU
anreOpsbl)
TexHonoruu Opranuzanus 3¢ (HeKTUBHBIX MapallieIbHBIX BHIYUCICHHH
OpraHu3anuu Peanuzanus MexaHHW3MOB B3aMMOUCKJIIOYEHMS, B3aUMOOJIOKHPOBKHU IPHU
5 3¢ HEeKTHBHBIX pEIIeHUH BEIYUCIUTEIHHO TPYAOEMKHX 3324
napajuIeNIbHbIX
BBIYMCIICHUI
[TapamtensHbIE [TapatenpHbIe AITOPUTMBI COPTUPOBKH
QITOPUTMBI pemieHuss  |Peanmuzanus  mapaiienbHBIX — QITOPUTMOB — COPTHPOBKH — JAHHBIX €
6 BBIUHCIUTENBHO- ucnonp3oBanueM TexHoiorun OpenMP. Ornenka TpPOU3BOIUTETHHOCTH

TPYAOEMKHX 3a]a4
(copTHpOBKa JAHHbIX )

BBIYHUCJIIEHUN

5.3. CamocrosrenbHas paboTa o

OyJaroImuxcs

No
pasn

HaumenoBanue pasaciia
JUCHUITIIMHBI 1 TEMBI

ConeprkaHre caMOCTOSTEILHOM pabOThI




[TapamiensHas

o0paboTka nHpoOpMaIH
n HpOGHeMBI ITIOBBIIIICHUA

MIPOU3BOAUTEIBLHOCTH U
3¢ (HEeKTUBHOCTH
HCITOJIb30BaHUS

BBIYHCIIMTEILHOM
TEXHUKH

OGH_Ia}I XapPaKTCPUCTHKA MapPAJUICIbHBIX BBIYHUCIWUTCIBHBIX IIPOLCCCOB H
CUCTEM

OcBoeHue JIEKIIMOHHOTO MaTepuaa. [1oAroToBka Kk mIpakTUYECKUM 3aHITHSIM.
[ToaroroBka u oopmieHue mpakTudeckord padboTsl. [IoaroToBKa K YCTHBIM
OIIpOCaM I10 TEME.

MoaenupoBanue u
aHaJIN3 MapajuieIbHbIX
BBEIYHCIICHUN

MonenrpoBaHue U aHaIU3 NapajieIbHbIX BIYMCICHUN

OcBoeHue JIEKIIMOHHOr0 MaTepuana. [1oAroToBka kK IpakTHYECKUM 3aHITHSIM.
[TonroroBka n oopmieHne nNpakTudeckoil padoTsl. IloAroToBKa K yCTHBIM
omnpocam 1o TEME.

Texunonorus OpenMP

Texnomorus OpenMP

OcBoeHue IEKIIMOHHOTO MaTepuana. [loaroToBka K MpakTHYECKUM 3aHSATHSIM.
[MonroroBka n odopmieHne MpakTUIECKOr padboThl. [l0Ar0TOBKA K yCTHBIM
OIIpOCaM IO TeMe.

[TapannensHble
AJITOPUTMBI PEIICHUS
BbIYUCIIUTCIIBHO-
TPYIOEMKHX 3a/1a4
(3a1aun TUHEHHOM

[TapamiensHble aNrOPUTMBI PEIICHUS BBIYUCIHTEIBHO-TPYAOSMKHX 3aad
(3amaun TMHEWHOU anreOpsl)

OcBocHHE JISKIIMOHHOTO MaTepraia. [loaroToBka K MpakTHIECKUM 3aHSITHSIM.
[TonroroBka u odopmieHre npakTudeckoil padoTel. [1oAr0TOBKA K YCTHBIM
OIIpOCaM IO TeMe.

anreOphl)

Texuomorun Texnosoruu opranm3anuu 3O (GEKTHBHBIX MapaILICITBHBIX BRIYHCICHUI

OopraHu3aiuu OcBoeHue JIEKIIMOHHOTO MaTepuaia. [1oaroroBka K MpakTHYECKUM 3aHSITHSIM.
3¢ (HEeKTHBHBIX [ToaroroBka u opopmMicHHE MPaKTUISCKO paboThl. [1oArOTOBKA K YCTHBIM
MapajuIeIbHBIX OITpocaM IO TEME.

BBIYHCIICHUH
[MapannenbHbie [TapannenpHble aNrOpUTMBbl PELICHHUS BBIYMCIUTEIBHO-TPYIOEMKHUX 3adad

AIrOPUTMBI pelieHus  |(COPTHPOBKA JaHHBIX)
BBIYUCJIIUTECIILHO- OcBoeHue JICKIIMOHHOI'O MaTcpualia. HOI[FOTOBKa K IMPAKTUYCCKUM 3aHATUAM.

TPYAOEMKHX 33124
(copTUpOBKa JaHHBIX)

IlogroToBka u O(I)OpMJ'IeHI/Ie HpaKTquCKOﬁ pa6OTBI. IToaroToBka k YCTHBIM
orpocam I10 TEMCE.

O0630p TexHONMOTUHI

O0630p TEXHOJIOTUI OpraHU3aUH BICOKO3(P(PEKTUBHBIX BBIUNCICHUN
ITpopaboTka TEOpPETHUECKOT0 MaTepuaa, OAr0TOBKa K OMPOCaM.

OpraHu3aIu
P H O0630p BbIcOKO3(pPexTuBHBIX OBM  (cymepckaisipHble  MHpPOLECCOPHI,
BBICOKOA((DEKTUBHBIX
. IpoIeccopbl ¢ COKpalieHHbIM Habopom komana RISK, mpoueccopst co
BBIYUCIICHUH
CBEPX/UIMHHBIM KOMaHIHBIM CJIOBOM, BEKTOpHasi 00pabOTKa JaHHBIX)
TeXHONLOIHH O6mas xapakrepucTtuka TexHojgoruu MPI
OcBoenme JeKIIMOHHOro MaTtepuaia. [ToaroToBka K ycTHBIM Olpocam
pacnpeneneHHoro

nporpammupoBanusi MPI




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEIbHO padoThl 00YyYAIOIIMXCS MO JUCHUTINHE (MOYJII0)

[IporpaMmoil ITUCHUILIMHBI MPEAYCMOTPEHO NPOBEAEHUE JIEKLIMOHHBIX 3aHATHUN, MPEANOJIAraroiux
3aKpeIUICHNE M3YYEHHOro0 mMarepuaia U (OpMHUPOBAHHE Y OOYyJarOUIUXCs HEOOXOAMMBIX 3HAHHWM, YMEHUU U
HaBBIKOB. Kpome TOro, BaXHEWIIUM STanoM HW3YYCHHs IUCIHILIAHBI SBISETCS CaMOCTOSITENIbHAs paboTa
0o0y4Jaronuxcsi C HCIOIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX OOpa30BaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHOM paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICYIOIIee:

— U3YYEHUE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JIHUCIUILINHBL;

— MOJATrOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYJIEHTOB;

- BBIIIOJIHEHUE MMPAKTUYECKUX 3aJaHHI;

— MOJATOTOBKA K 3a4eTy.

3a50roM YCHEIIHOTO OCBOCHHUS TUCIUILIMHBI SIBISICTCS O0SI3aTEIbHOE TIOCEIICHHUE 3aHSITHHA, TaK Kak
MIPOITYCK OJTHOTO (TeM OoJiee, HECKOJIbKUX ) 3aHATHH MOYKET OCJIIOKHUTH OCBOSHHUE PA3eiioB Kypca.

[Tpuctynas K U3y4CHHIO UCIUTUINHBI, HEOOXOAMMO B MEPBYIO OYEPElb 03HAKOMHUTHCS C COJIEPIKAHUEM
PII/I, a Takyke METOIMYECKUMH YKA3aHHUSIMU 10 OPTaHU3alMNA CAMOCTOSITEIIBHOM PaOOTHI.

[Tpu MOATOTOBKE K JIAOOPATOPHBIM 3aHATUSM CTYJIEHTY HEOOX0IUMO:

— 03HAKOMUTBHCS C COOTBETCTBYIOIIEH TEMOW 3aHSITHS;

— OCMBICIIUTh KPYT H3y4a€MbIX BOIIPOCOB U JIOTHKY UX PACCMOTPEHUS;

— M3YYUTh PEKOMEHIYEeMYI0 paboyeil mporpaMMoi JUTEPaTypy MO TaHHOU TEME.

Wtorom nzydeHust AUCIUIUIMHBI SBJISIETCA 3a4€T C OLIEHKOM. 3a4eT MpoBOAUTCS 10 pacnucanuio. Dopma
MIPOBEACHUS 3aHATHUS MOXKET OBITh YCTHAs, MUChbMEHHAs M B JICKTPOHHOM BHje. CTyACHTHI, HE TPOIISIIINE
aTTECTALNIO, TOJKHBI JINKBUAUPOBATh 3a10JKEHHOCTh B YCTAHOBJIEHHOM ITOPSJIKE.

7. OneHoOYHbIE MAaTEPHAJbI ISl MPOBEAEHUS TEKYLIEro KOHTPOJIS YCHeBAeMOCTH U NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIIETEHIIMI ¢ yKa3aHUEM ATaIoB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOCHUS AUCIMITIIUHBI

Kox u HaumeHOBaHUE
Ne KoHTposmpyemsle pa3aessl JUCHUTIINHBL . Bun onenounoro
WHMKATOPa KOHTPOIUPYEMOM
/11 (Momyms) cpencTBa
KOMIICTCHIIMH
[TapannenpHas o00paOoTka HHGOPMALIMK H .
p6 p (popman VYcerHbIi 0I1poc,
MPOOJIEMBI MOBBIIIEHHUS TPOU3BOIUTEILHOCTH
1 |"P p A OIIK-2.2, OIIK-2.3 BBITOJIHCHHE
u s dexTuBHOCTH HCIIOJIb30BaHUS .
. MIPAKTUICCKUX 3aJaHUI
BBIYUCIUTEILHON TEXHUKH
MogenupoBanue ¥ aHaIW3 MapauIeTbHbBIX YCTHBIA
2 " OIIK-2.2, OIIK-2.3 OTIPOC,BBITTOJTHEHHE
BBIYMCIICHHI .
MPAKTHYCCKMX 3aJaHUM
Y ceTHbIiT
3 |Texnomorust OpenMP OIIK-2.2, OIIK-2.3 OTIPOC,BBIMIOJTHEHHE
MPaKTHYCCKUX 3aTaHHUI
[TapannensHbie aJTOPUTMBI peueHust YcrHbIi
4 |BBIYMCITUTENBHO-TPYIOEMKHX 3a7a4 (3aaauu OIIK-2.2, OIIK-2.3 OMPOC,BBITIOJIHEHHE
JIMHEWHOU aJreopsl) OPAKTUUECKUX 3aaHNUU
TexHonoruu opranuzanu AP GHEKTUBHBIX YCTHBIA
5 . OIIK-2.2, OIIK-2.3 OIIPOC,BBIIOJHEHHE
NapauIeIbHBIX BEIYUCIICHAN .
MPAKTUYECKUX 3aJaHMI
[TapannenbHbie aJTOPUTMBI pelieHust YcrHbIi
6 |BBIYMCIMTETBHO-TPYIOEMKUX 3a1a4 OIIK-2.2, OIIK-2.3 OIIPOC,BBINIOJIHEHUE
(copTHPOBKA JTAHHBIX ) OPAKTUUECKUX 3aaHUU
0030 TEXHOJIOTHI opraHu3anuu .
7 p p 8 OIIK-2.2, OIIK-2.3 YCTHBIIT OIIpOC
BBICOKOY()(heKTUBHBIX BHIUMCICHHI
Texuonoruu acMpeacICHHOTO .
8 pactipen OIIK-2.2, OIIK-2.3 YcTHBIN onpoc
nporpamMmmupoBanuss MPI
. TeopeTrdeckre BOIPOCHI
9 |3auer c onenxoit OIIK-2.2, OTIK-2.3 ., p p




MpPaKTUYECKUE  3aJaHUs
TUISt MIPOMEKYTOUHOM
ATTECTAllMU

7.2. TUMOBBIE KOHTPOJIbHBIC 3a/IaHHsI UM UHBIE MaTepPHaJIbl TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH, HEOOXOTUMbIE
U1l OLIEHKU 3HaHUH, YMEHUH U HaBBIKOB U (WUJIM) OIbITA MPO(PECCUOHATBHOM NeSTEIbHOCTH, XapaKTEPU3YIOLINX
sTanbl HopMUPOBAHKS KOMIETEHIIUH B MTPOIIECCE OCBOCHUS AUCITUTIINHBI

Jiist mpoBepku cOPMHUPOBAHHOCTH MHIUKATOpa AocTikeHus komnerenuuii OIIK 2.2, OI1K 2.3

3amaunue 1

Hacrpouts cpeny nporpammupoBanus VisualStudio mist peanuzanmu napajuiebHOTO arOPUTMA.
M3yunTh TeopeTHdecKHe Marepuaibl [0 NapayleIbHbIM aJrOpUTMaM BBIUMCIIEHHUS JBOWHOIO HMHTErpaa.
Peanu3oBare NOCae10BATENbHBIA U NAPAJUICIbHBIM aIrOPUTMbl BBIYMCIICHHS JBOMHOIO MHTErpanga B Cpene
VisualStudio. OcyiiecTBUTh HPOrpaMMHO 3aMep BPEMEHHU BbINONHEHHs mporpamMMm. Odopmuth oTYET C
MCTOJIb30BaHNEM COBpeMeHHBIX oducHbIx [ITT1

3amanue 2

Jisg  mporpamMmbl  BBIUMCICHHMS JABYMEPHOI'O OIPEIEICHHOIO UHTErpaja IPOBECTU CpPaBHEHME
3G GEKTUBHOCTH IOCIEOBATEIBHOIO U MapauIebHOIO aIrOPUTMOB BapbUPYsl BXOIHBIC MapaMeTphl 3a7auH,
UCTONB3ys cpedy mporpammupoBanus VisualStudio, pe3ysbraTel pacyeToB MpEACTAaBUTh B BHJEC JUATPAMM,
CPAaBHUTb C TEOPETHUECKUMH XapaKTEPUCTUKAMH, CIeJIaTh BBIBOABI U O(POPMUTH OTYET C HUCHOIb30BAHUEM
coBpeMeHHbIX opucHbIx [TITIT

3ananue 3

C ucnonbe3oBanuem texnonorun OpenMP peanusoBats B nporpammuoit cpeae Visual Studio Ha si3bike
C++ nmporpaMMmy Ui BBIYMCIEHHS MATpHUILIBI HA MaTPUIly MOCJIEJOBATENbHbIM aJrOPUTM U MapajuleIbHbIN
QITOPUTM TIO BapuaHTy: 0a30BBI TNapaUIeIbHBIA aITOPUTM / TapaUIeIbHBIA AJITOPUTM, OCHOBAHHBIA Ha
JICHTOYHOM pa3OueHuu / OJIOYHBIA MapajuledabHbI anroputM. OLEHUTh MPOU3BOIUTEIBHOCTh BBIYMCIECHUN
(Bpems pacuera, yckopeHue, 3(pQpeKTUBHOCTh) Ha OCHOBAHUHU TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX PACYECTOB
JUISl pa3sInuHbIX pa3MEpPHOCTE MaTpHll, B yacTHOCTHU pu 3HayeHusx 1000, 2000, 3000, 4000, 5000. [Toctpouthb
TaOJUIIBI, AUArPaMMBI B CPABHEHUH C MOCIIEI0BATEIbHBIM aropuT™MOM. Crienath BbIBOJBL. O)OPMUTH OTYET C
HCII0JIb30BaHUEM COBpeMeHHbIX oducHbIX TTITIT

3ananue 4

C ucnonp3oBanueM texuonorun OpenMP peanuszosats B mporpammuoii cpeae Visual Studio na si3bike
C++ mnporpammy st pemienuss CJIAY  (mapamwiensHbIM anropuTMoM Meroaa [aycca/ mapaiienbHBIM
JITOPUTMOM METO/1a CONPSKEHHBIX IPaJueHTOB). OYOPMUTH OTUET C UCIOIB30BAHUEM COBPEMEHHBIX O(UCHBIX
[IIITI OueHuTh MPOU3BOAUTENILHOCTh BBIUMCICHHM HAa OCHOBAaHMM TEOPETUYECKUX M SKCHEPHUMEHTAJIbHBIX
pacueTos.

3aganue 5

C ucnonp3oBanueM texuonoruu OpenMP peanuszosats B mporpammuoii cpeae Visual Studio na si3bike
C++ napamnensHblii anroput™m coptupoBku AaHHbIX (Ily3eippkoBas coptupoBka / Copruposka Illemna /
beictpast coptupoBka). OQopMUTE OTYET € HCIOJIB30BaHMEM coBpeMeHHbIX oducHbix [IIII. Ouenurts
MIPOU3BOIUTEILHOCT BBIYMCIEHUN HA OCHOBAaHUH TEOPETHUECKHUX U SKCIIEPUMEHTAJIbHBIX PacUeTOB.

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

Bompockl a1 onpocoB mpu 3aliuTe MPaKTUYECKUX 3aJaHui (s MPOBEPKU CPOPMHUPOBAHHOCTU
UHJHUKATOpa TocTmkeHus kommereniuii OITK-2.2):

1. Ucropus pazutus crangapta OpenMP. O6mas xapakrepuctuka TexHoiorun OpenMP.

2. ®opmar 3anucu AupekTuB. Tumbl aumpekTtuB. OmnpeneneHue napamienbHoi obmactu. Popmar
nupektussl parallel. TIpumep ucnonb3oBanust qupektussl parallel.

3. Yopapnenue obnacteio BuguMoctu ganabix OpenMP.

4. Pacnipenenenne BeIYUCICHUA MeX Ty moTrokamu OpenMP.

5. IlpoGneMbl CHHXpOHU3AIMH, B3auMo010KkupoBkr OpenMP.

6. COBMECTUMOCTh TUPEKTUB U UX mapametpoB OpenMP.

7. O6mas xapakrepuctuka TexHosorun MPIl pa3paboTku mapaienbHBIX MPOrpaMM Uil CUCTEM C
pacnpeieIeHHON NaMAThIO

8. dyHKIMK HHULIMANKU3auuu 1 3asepienust MPI kona mporpammsl

9. OyHKINHK TIepeaadn U prueMa CooOICHUS

10. ®yHKIHMS KOJUIEKTUBHOM Mepeauu cooOIeHUs




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

Uto Takoe KOMMYHUKATOP

BbazoBoe conepkanue nepenaBaeMoro/IpuHIMAeMOT0 COOOIICHHUS

Onucate nouatus [Iponeccrl, TOTOKU, PECYPCHI.

JIBa OCHOBHBIX MOAXO0/A K JOCTUKEHUIO Mapasuienn3ma.

[IpeumyiiecTBa napajjieIbHOr0 IPOrpaMMHUPOBAHUS.

MuHnumanbHble TPeOOBAHUS (ACKOMITO3HIIUS, CBS3b, CHHXPOHHU3AIIHS )

MHoromnpoiieccopHble BHIYUCIUTENbHBIE CHCTEMBI ¢ 00LIEH MaMsThIO

MHoronpouneccopHble BEIYUCIUTENbHBIE CUCTEMBI PACIIPEICTICHHON aMThIO
MynbsTHUIpOLIIECCOPBI

MynbTUKOMIIBIOTEPBL.

TunoBble TOMOJIOTUN CXEM KOMMYTAIIUU U NapajieibHble aITOPUTMBI.

Knaccugukaius BBIMUCIUTEIBHBIX CHCTEM.

ba3oBblie ypoBHHU napauienusMa (ypoBeHb MOANPOTrpaMM, UHCTPYKLUNA, 00BEKTOB, MPUIIOKESHUI )
Monenu napanienbHOro ¥ pacupe1eIeHHOI0 IpOrpaMMUpPOBaHUS.

CpezactBa opranu3aiuu napauieIbHOro U paclpeeICeHHOrO POrpaMMUPOBAHHS.

[TpoGiieMbl MapaIebHOIO U PacpeleIeHHOIO IPOrpaMMUPOBaHUS.

OcHOBHbBIE XapaKTEPUCTUKHU BBIUMCIUTEIBHOM CUCTEMBbI, BIUSIONIME HA BEIMYMHBI YCKOPEHUS U

3¢ (HEeKTHBHOCTH.

28
29
30

. [Ipunnumner Texaonorun CUDA
. [IpyHIMIIBI TEXHOJIOTUH pacIipeieIeHHOro mporpammupoBanus MPI
. Ocuosnble ¢pynkiuu 6udmorexku MPICH

Bonpocel ansi ompocoB mpW 3alMTe NPAKTUYECKUX 3aAaHUU (UIsi TPOBEPKU CHOPMHPOBAHHOCTH
UHJHUKATOpa nqocTkeHus kommerenuii OITK-2.3 ):

1.

O 0N L B~ Wi

10
11
12

[Tokazarenu 3¢ dexra pacnapaieTMBaHUS.

. Mozens BeIYHCICHHI B BUJIE Tpada «oneparun-onepaHib»

. ITokazarenu BPCMCHH BLIIIOJIHCHUSA MAapaJlJICJIbHOI'O aJilrOPUTMaA.

. CriocoObI orieHKH nokaszateseit 3(p(HeKTUBHOCTH MapaIeIbHBIX BHIYUCICHUI.
. A"anmus TPYAOCMKOCTH OCHOBHBIX onepaum‘/’l nepeaayun JaHHbIX.

. OieHKka MakCUMaJIbHO JOCTHKUMOTO TMapaljien3ma.

. AHanM3 MacITabupPyeMOCTH.

. O630p TEXHONOTHIA MapaIeNbHOTO U PaCpeeIEHHOTO MPOTrPaMMHUPOBAHUS.
. MonenupoBaHue mapauieIbHBIX IPOTPaMM.

. [TpuHIMIBI pa3pabOTKH MapasuIebHbBIX aITOPUTMOB U IPOTPAMM.
. [lapanienbHble arOpUTMBbI pELICHUs 3a/1a4 JJUHEHHON anredphl: criocoObl pa30MeHus] MaTPHI]
. IlapannenbHble aNrOPUTMbI PELICHUs 3a/ad JIMHEHHON anreOphl: BBIYHUCICHUE MPOU3BEICHUS

MaTpulbl Ha BEKTOP

13
14
15
16
17
18
19

20.

21

22.
23.

24

. ITapanienbHble aTOPUTMBI PELLICHUS 3a7a4 TMHEHHON anreOphl: BEIYUCIEHUE MAaTPHUIIBI HA MaTPULLY
. TpeboBanus K pa3paboTKe NnapajjiesbHbIX IPOrpaMm

. [Tpobnema ucrnonb30BaHus pas3eNIIeMbIX PECYPCOB

. B3aumouckiitoueHue noTokoB, BApUAHThI peaTu3alun

. Anroput™m Jlekkepa

. Cemadopsl

. MoHuropsl

CuHXpOHU3aLHsI TOTOKOB

. Mozens nporpaMmsl B BUje rpada "motok-pecypc”

OO6Hapy’keHne U UCKIII0UYEeHNE TYITUKOB

Metoap! NOBbIIIEHNUS Y3PPEKTUBHOCTH MapaIEIbHBIX IPOrpaMM

. IlapannenbHble anropuTMbl COPTUPOBKM JaHHBIX Ily3bIpbkoBasi copTupoBka. YeT HeueTHas

peanu3anus

25
26

. [TapamienpHbIe AIrOpUTMBI COPTUPOBKH aHHbIX CoptrpoBka [llenna.
. [TapaienbHbIE AITOPUTMBI COPTUPOBKU JNaHHBIX beicTpas copTupoBKa



27. IlapannenpHble alTOPUTMBI COPTUPOBKHU JTaHHBIX bricTpas copTupoBka (0000IICHHBINH aJTOPUTM)

7.3. Cucrema OIICHMBAHHS PE3yJIbTATOB OOyUYEHUS IO JUCHUILIMHE (MOMAYIIO) MPU MPOBEACHUU TEKYIIETO

KOHTPOJIA YCIIEBACMOCTH

O11eHKa «OTIIMYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASAIINM 3a MPeaeibl yueOHOM
IIPOrPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKU I'PAMOTHOE U
JIOTUYECKH NTPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YyCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM TUTEPaTypHI,
PEKOMEH/I0BaHHOHM paboyell mporpaMMoi o JUCHUIUIMHE (MOLYJIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSX, KOHLIETIIUAX U HANIPABICHUAX IUCLUUIUIMHBI 1
J1laBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYYHbIE JOCTUKEHHUS IPYTrUX
JUCLIUILINH

HAaBBIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamme
KOMIICTECHITHIA;

- BJIaJIeeT HaBbIKAMU CAaMOCTOSTENILHO U TBOPUECKH PeIIaTh CIOXKHbIE IPOOIIEMBI U
HECTaHJapTHBIC CUTYyaLUH;

- IPUMEHSET TeOPETUYECKHE 3HAHU JUIs BbIOOpA METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OOCHOBBIBAET X0/l PEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCLUIUIMHBL, yMEHHE €ro

3 PEKTUBHO HCIIOJIF30BaTh B TIOCTAHOBKE HAYYHBIX U MPAKTHYECKUX 3324,

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacCTBYET B
IPYNIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUI

OrneHka «xopoio»
(3auTeHoO)

3HAHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 TUCLIUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOIHUTEIbHON JINTEPATYPhl, PEKOMEHA0BaHHOM padoueit
IpOTrpaMMOii 10 TUCHUIUIMHE (MOYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBHIBOIBI;

- BJIaJIC€T HUHCTPYMEHTAPHUEM I10 JUCLHUIUIMHE, YMEHHE €r0 UCIIO0Ib30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U NPOQpeCcCHOHANIbHBIX 3a7a4

HAaBBIKH:

- CaMOCTOSATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTHE B IPYMIIOBBIX
00CYXJI€HUAX, BBICOKHI YPOBEHb KYJIbTYpPbl HCIIOJIHEHUS 3a/JaHUM;

- CpPEJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITN;

- 6e3 3aTpyIHEHU BBHIOUpPACT CTAaHIAPTHYIO METOIUKY BBINIOJIHEHUS 3a/1aHU;

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




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEH0BAaHHON pabouel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJM4uue rpyObIX OmnOoK

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

[ToHsATHE TapaIeNFHOTO W PACIpPENIeIeHHOr0 TporpaMMupoBanus. [IpenMymiecTBa mapaieabHOTO
nporpamMmupoBanus. [Ipocteiimas Moaens napamuienabHoro nporpammupoBanus PRAM. Knaccudukanus cxem
napauieu3Ma.

[ToHsATHE MapaIeIbHOTO U PACIPeesIEHHOT0 MporpaMMupoBanus. [lpenmyiiecTBa pacnpeielneHHOro
porpaMMHpOBaHus. MoJienn pacupeeIeHHOTO POTrPaMMHUPOBAHHS.

MuHuMasbHbIE TPeOOBaHUS K MapajUIeIbHOMY M pPacHpeleseHHOMY MpOrpaMMHUpOBaHMIO. ba3zoBbie
YPOBHH TapajlIeIn3Ma.

[Mapannenusm B C++. CtannapThl MapauiebHOTO U PACIPEeIEHHOTO POrpaMMHUPOBAHHUS.

Apxutektypa kommnbrotepa. Kimaccudpukamus ®@mmana. SISD, SIMD, MISD, MIMD — koMIbloTepHI.

CucteMmsl ¢ pa3zienseMoi U pacupeeNeHHON MaMAThI0. MylbTHIPOLIECCOPHI, MYJIbTHKOMITBIOTEPHI.

Tomnonoruu ceTeii nepeaayn JaHHBIX.

[TpobnemMbl KOOpJMHALMYU, BO3HUKAIOIIME TNpU pealM3alluil IapajulelbHbIX HporpaMM. «l OHKa»
JAaHHBIX, OECKOHEYHAs] OTCPOYKa.

[Ipobnembl  KOOpAMHAIMM, BO3HUKAIOIIME TpPU  pealu3aldil  HapajyieNIbHBIX  [POTpaMM.
B3anMo010KHpOBKA, TPYIHOCTH OPTaHU3AIMH CBSI3H.

Mogens mnapajulelbHBIX BBIYMCICHMH B BuAe Tpada «omepaHa-onepauun». OnucaHue cxem
NapajyIeIbHOTO BHIMOJIHEHUS aJrOpUTMAa.




OmnpezneneHue BpPEMEHU BBINOJHEHUS napamienbHoro aiaroputma. Ilokazatenn »sddexTuBHOCTH
napajieIbHOTO ANTOPUTMA.

PacnapanienuBanue alropurMa CyMMHPOBAHUS, KacKaJHas U MOAU(UIIMPOBAHHAS KAaCKaJHAsl CXEMBI.

OrneHka MakCUMaJIbHOTO JOCTHXKUMOIO Tapajulenu3Ma: 3aKoH Ampans. AHaIU3 MaclTabupyeMOCTH
HapajviesIbHbIX BBIYMCICHUH.

OneHka MaKCHUMaJIbHOIO JIOCTH)KMMOIO Iapajulenu3ma: 3akoH I'ycraBcona-bapcuca. Ananus
MacIITabupyeMOCTH NapauleIbHbIX BEIYUCICHHUH.

Oranbl pa3pabOoTKy NapauIeIbHbIX aITOPUTMOB.

Texnonorust OpenMP. ®opmat aupexktuB. I[loHsATHE mNapamIeNbHOM NpOrpaMMmbl, HapajlIeIbHOIO
¢bparmenTa, cekuuu. O0IaCTh BUIUMOCTH JUPEKTHUB.

OcHoBHbIe aupekTuBbl OpenMP.

Obmas xapakrepuctuka TexHojorun MPI pa3paboTku mapauieIbHBIX MPOrpaMM ISl CHCTEM C
pacripeielIeHHON NaMsThIO

CxeMmbl pacnapajuielIMBaHus alTOPUTMOB PEIICHHS 3a7ad JIMHEHHOUW anreOphl: crocoObl pa3OoueHUs
MaTpull; BBIYUCICHUE IPOU3BEICHHSI MATPULIBI HA BEKTOD.

CxeMbl pacniapaienuBaHus anroputMos pemenus CJIAY

CxeMmbl pacniapajuleIMBaHUs aITOPUTMOB COPTUPOBKU

Anroput™mbl B3auMouckirodeHust. Cemadgopbl. MOHUTOPBI.

CuHXpOHU3aIUs TOTOKOB.

B3anMo0610KHpOBKa MTOTOKOB.

Mertobl noBsilIeHUs 3PPEKTUBHOCTH NAPAIIIEIIBHBIX IPOIPAMM.

[TpuammnE Texaomorun CUDA

[TpuHIMIBI TEXHOIOTUHU pacpeereHHoro nporpammuposanus MPI

OcHosHsble ¢yHKITMN OubMoTexkn MPICH

[Tpunnumne! Texnoixorun OpenMP

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs TPOMEKYTOUHOM aTTecTaluy 00yJaroIuxcst

1. Peanu3oBare napajuleibHbIl AJITOPUTM BBIYUCICHUS ONPEJENEHHOI0 HHTErpaja HpOU3BOJbHON
aHAJIMTUYECKON (DYHKIUU.

2. Peann3oBaTh napajieNbHbIN aITOPUTM COPTUPOBKH "My3BIpEKOM".

3. Peanu3oBarhb napajijiesibHbII aTOPUTM YMHOXEHHSI MAaTPHULbI HA BEKTOP

4. Peanu3oBaTh napajuieiabHbIA AITOPUTM YMHOKEHUSI MAaTPULIBI HA MAaTPUILY

5. PeanusoBars napaienbHblil anroput pemenus CJIAY

6. Peann3oBath napansenbHbIid alrOPUTM OBICTPON COPTUPOBKU

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TpoeKTa) (MIPH HATUIUHN )
KypcoBsie paboThl yueOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

7.5. MeTtoaudeckue MaTtepHaibl, ONpeAessonue Npoue ypbl OleHUBaHUs 3HAaHUM, YMEHUN, HABBIKOB U (WJIH)
OTbITa MIPOQECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOIUe 3Tarbl POPMUPOBAHUS KOMITETECHIIUI

[Ipouenypa mnpoBeAeHHUs NPOMEKYTOUHOW aTTECTAllMM M TEKYLIEro KOHTPOJIS YCIIeBAaeMOCTH
pErIaMEHTHPYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIEISIOIIAM MOPAIOK OpraHU3aluu U IPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTali 00y4aroImuxcsl.

[Tponienypa oneHuBaHus (HOPMUPOBAHMS KOMIETEHUUH MPH TNPOBEJCHUM TEKYLIEr0 KOHTPOJIS
MpUBEJIEHa B I1. 7.3.

TunoBble KOHTPOJBHBIE 33JaHMSI WIM WHBIE MaT€pUalIbl TEKYIIEro KOHTPOJIsSI NMPHUBEAEHBI B M. 7.2.
[IpomexyTouHas aTTecTalys 1o IUCUUIUIMHE TPOBOAUTCS B (hopme 3aueTa.

3ayet mpoBoaUTCS B hopme cobece1oBaHMs.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(bOpMI/IpOBaHHOCTI/I KOMIETEHIIUN IIpu MPOBCACHUN HpOMe)I(YTOqHOﬁ aTTeCTalln

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun OrueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yAOBICTBOPUTENBH | OLiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJIaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuaa. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnpiThiBaeT JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3a1ad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY BBICTABISETCS, €CIU CpeqHee apuMeTHIecKoe HaXOUTCs B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUIIUHBI (MO1YJIA)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

Jlesun M. I1., [TapamiensHOe IporpaMMupoBaHue ¢ ucnosibzoBanuem OpenMP,
1 [Mocksa: UurepHer-Yuusepcuretr Mupopmannonubix Texuomoruit (MHTYUT),
Al ITu Ap Menua, 2020

https://www.iprbooks
hop.ru/97572.html

I'eprens B. I1., Boeoaun B. B., CeicoeB A. B., bapkanos K. A., Jlunes A. B.,
Kynun A. B., Kycruxosa B. /I., KozunoB E. A., CugneB A. A., Meepos U. b.,
2 |Intel Parallel Programming Professional (Introduction), Mocksa, Caparos:
Wntepuer-Yuusepcurer Unpopmanmonnsix Texnonoruit (MHTYUT), A IIn
Ap Menna, 2020

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

JlonmoJHUTEIbLHAS JIUTEPATYPA

Hazapenko I1. A., Anroputmsl u CTpYKTypbl nanHbix, Camapa: IToBomxkckwuii| http://www.iprbooksh
rOCY/IapCTBEHHBI YHUBEPCUTET TEJICKOMMYHUKaUN U nHpopmaTuku, 2015 op.ru/71819.html

bopeckoB A. B., XapnamoB A. A., Mapkosckuit H. ., Muxkymwun . H.,
MoptukoB E. B., Msubnes A. A., Caxapusix H. A., ®pomoB B. A, http:/Awvww.iprbooksh
2 |[lapannensubie Bbrumcnenus Ha GPU. ApxuTekTypa W nporpamMmHas MOJIENb OF') ru/5 46' 47 html

CUDA, MockBa: MOCKOBCKUI TOCYIapCTBCHHBI YHHUBEpcUTeT nMeHu M.B. ' '
JlomoHocoBa, 2015

AntonoB A. C., IlapamnenpHoe NpOrpaMMHUPOBAaHHE C HCIHOJIb30BAHUEM
3 |rexmonmoruu MPI, MockBa: WurepHer-YHuuBepcurer WHPOPMAIMOHHBIX
Texuomoruiit (MHTYUT), Aii ITu Ap Meaua, 2021

https://www.iprbooks
hop.ru/102043.html

Obyyaromuecs u3 ynciaa nHBaiIua0B 1 mi ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (M) 3JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBBS.

8.2. Ilepeuenp pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX IS
OCBOEHUS AMCUUIIIINHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET» DNEKTPOHHBIN aJpec pecypea

JHoxymenrarust mo CUDA Toolkit. [lata obpamenwust: 1.04.2021.  |https://docs.nvidia.com/cuda/

Jlaboparopust unpopmanroHHble TexHOIOTHH. [laTa oOparieHwus:

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

NHupopMallnoHHO-aHAIUTUYECKUIT LIEHTP MO HNapauleIbHbIM

BeuncaeHusaM. Jlata ooparenus: 1.04.2021 http:/Iparallel.ru/

Jlokymenrarus mo Microsoft C++. Jlara obpamienns: 1.04.2021  [https://learn.microsoft.com/ru-ru/cpp/

Wudopmannonnsie Matepuansl mo OpenMP. Jlara oGpamienus:

1.04.2021 http://www.openmp.org/

Lentp KOMIIBIOTEPHBIX TEXHOJIOTHUH. Hwuxeropoackuii
rocygapcTBeHnblil yuusepcurer um. H.M. Jlob6auesckoro. [lara|http://www.hpcc.unn.ru/
obpamienus: 01.04.2021

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)eCCI/IOHaJ'ILHBIX 0a3 JaHHBIX " I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

HaunmenoBanue DJIEKTPOHHBIN aJipec pecypca
Cucrema aucrannuonnoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
DIEeKTPOHHO0-O0MOIHOoTEYHas cucTeMa n3iarenbersa "Jlans" https://e.lanbook.com/
DJIEKTPOHHO-0MOIMoTeuHas cucteMa u3garenbersa "TOPAUT" https://www.biblio-online.ru/
DeKTPOHHO-0MOIMoTeyHas cucteMa usarenscrea "'IPRsmart" http://www.iprbookshop.ru/




Hayunas DJIEKTPOHHAs

Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU suborexa eL IBRARY RU

8.4. Tlepeuenp WH(MOPMAIMOHHBIX TEXHOJIOTHM, HCIOJNB3yeMbIX TIPU OCYIIECTBICHUU O0pPa30BaTEIHLHOTO
mporiecca IO JUCIHUIUIMHE, BKJIIOYas IIepeYeHb JIMICH3MOHHOTO ¥ CBOOOJHO  PacIpOCTPaHSIEMOTrO
MPOrPaMMHOTO O0ecTIeUeHus

Crnoco0 pacrpocTpaHeHus

HaumenoBanue (JTMTIEH3UOHHOE WJIH CBOOOTHO
pacnpocTpaHsieMoe)

. . HoroBop Ne 132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r

HoroBop Ne 132009689201 ot

18.12.2020r [Iporpammueblie

npoayKkTel MaiikpocodT, goroBop No

Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO

"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne 132009689201 ot
18.12.2020r [IporpammubIie
npoayKTel Maiikpocodt, goroBop No
Microsoft Visual Studio 2017 132009689201 or 18.12.2020 ¢ AO
"Co¢rJlaita Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel MaiikpocodT, qoroop Ne
Microsoft Visio 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
Crenennsi 00 OCHAIEHHOCTH YYeOHBIX ayIMTOPUA M TOMENISHHUH JIJISI CAaMOCTOSITEIIbHONH PaOOThI

HaunmenoBanue yueOHbIX ayuTopuil u moMenieHuii|  OCHAIEHHOCTh 000PY/I0BAaHUEM U TEXHUYECKUMHU
JUTSL CAMOCTOSITEIbHON pabOThI CpeaCcTBaMU O0y4YeHUs

[Tomermienue st caMOCTOSTENbHON pabOThI (UUTATIBHBIN
3an oubmuoteku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
s gy ¢ OB3  (cuctemHblii 070K, MOHMTOP,
47. IlomenieHus 17151 CaMOCTOSITENTLHOM paboThI KJIaBUaTypa, MbIlIb) C TOJAKIIOYEHUEM K CeTH
«HTepHeT» U obecriedeHrneM J0CTyNna B 3JIEKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenpHy0 cpeay CIIOGIACY.
1O Microsoft Windows 10, Microsoft Office 2016

YyeOHass ayautopus JUIsi TPOBEACHUS  3aHATHHA
JEKIIMOHHOTO  THWIA, KOMIUIEKT MYJIbTUMEIUHHOTO
o0opymoBaHus (mepcoHaIbHbII KOMITBIOTED,
MYJIbTUMEMIHBIA TPOSKTOP, JKpaH, ayJHOCHCTEMa),
JIOcKa MapkepHas Oenasi dMaseBasi, dKpaH, KOMIUIEKT
y4aeOHON Mebenr, MOIKIIIOYeHHE K KOMITBIOTEPHOU CeTH
CIIGI'ACY. Bhixon B IHTEDHET.

47. YdeOHBIE ayAUTOpPUHU JUISI  TIPOBEACHUS
JIEKITMOHHBIX 3aHITHU




Pa6oune mecra ¢ I1K (cTos1 KOMITBIOTEPHBIH, CHCTEMHBIH
0JIOK, MOHHUTOp, KJIaBUATypa, MBIIIbL), CTOJ pPabOUui,
nojakioueHue K kommblotepHoir cetu  CIIGIACY,
BBIXO B Internet.

47. KoMnbIoTEpHBIN Ki1acce

VYuebHasg ayauTopus Uld HPOBEACHUS NPAKTUYECKUX
3aHATUHA, KYPCOBOI'O IPOEKTHPOBAHMUS (BBIIOJIHEHUS
KypCOBbIX paboT), TIpPYyNNOBBIX M HWHIUBUAYAJIbHBIX
KOHCYJIBTALIMH, TEKYILEr0 KOHTPOJISA U MPOMEKYTOUHON
aTTecTaluu — KOMIUIEKT MYJIBTUMEAUNHOTIO
000pyOBaHUs (mepcoHanbHBIN KOMIIBIOTED,
MYJIbTUMEAUMHBIM IPOEKTOp, 3KpaH, ayJIUOCHUCTEMA),
JI0OCKa MapKepHas Oenasi sMmaieBas, KOMIUIEKT Y4eOHOM
MeOeny, MNOJAKIIYEHHE K  KOMIIBIOTEPHOM  ceTH
CIIGI'ACY, Bbixoa B MHTEpHET.

47. VYyeOHble ayOUTOpPUM U1 TPOBENCHUS
MPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTUPOBAHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIIOBBIX M MHIUBHIYalIbHBIX KOHCYJIbTAlLUi,
TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTalluu

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCI CIICHHAJIBHBIC YCIIOBUA OJIA IMOJTYYCHHUSA O6pa3OBaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMATUBHO-IIPABOBBLIX JOKYMCHTOB.
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