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1. Ileanb ocBOEHMST JUCUUILIHHBI

llenp AWUCUMIUIMHBI - TMOATOTOBKA CHEIMATUCTa BBICOKOM KBadU(pUKAUMU, CIOCOOHOTO
BBITIOJIHSITH BCE 3aJa4d MO OCBOEHHUIO MApAIENbHOIO U paclpeAesi€HHOro mporpamMmmupoBaHus. B
pe3ylbTaTe M3Y4YEHHUS JTUCHUIUIMHBI CTYJEHThl O3HAKOMSTCS C OCHOBHBIMU KOHIICTILIUAMU U
MPUHIIMIIAMHA Pa3pabOTKU BBICOKOTIPOU3BOAUTEILHBIX MPOTPAMMHBIX CHCTEM U MPUIIOKEHUI.

3aa4yu TUCHUIUIAHBL:

B pesynbraTe u3ydeHHUs TUCHUIUIMHBI CTYAEHT JOJKEH BIJIAJIETh OCHOBHBIMU METOJAMH
pa3paboTKu pa3paboTKU BBICOKOMPOU3BOAUTENbHBIX MIC, yMETh MepexouTh OT MOCTAHOBKH 3a/1a4l
K €€ MOJICNIU, ONPEIEIATh KJIacC, K KOTOPOMY OTHOCHTCS JaHHAs 3a/a4a U HaXOAUTh d(PQeKTUBHbIC
METOJIbl €€ pelIeHHs] M pPa3padOTKH; MPUMEHSATh METOJbl ONTHMHU3ALMM TPU PELICHUU 3a1ad
npodeCCHOHATIBHON NIeSTeNbHOCTH, MPOSKTHPOBATh paclpeaeieHHbIe NH(POPMALMOHHBIE CUCTEMBI,
UX KOMIIOHEHTHI M MPOTOKOJIBI UX B3aMMOJCHCTBUS; BJIaJIeTh HABBIKAMU MPOrPaMMHON pean3aiuu
pacnpeieieHHbIX HH(QOPMAIMOHHBIX CHCTEM, HaBBIKAMH MPOTPAMMHOM peau3alid CHCTEM C
napajuieIbHOM 00paOOTKOW NAaHHBIX W BBICOKOIIPOU3BOJIUTENBHBIX CHCTEM, HABBIKAMHU CO3AAHUS
TPAHCISATOPOB W HHTEPIPETATOPOB S3BIKOB IPOTPAMMUPOBAHMS, HABBIKAMH CO3JIaHUS CITYKO
CETEBBIX MPOTOKOJIOB, HABBIKAMH CO3/IaHUS KOMIIOHEHT OIEPAIIMOHHBIX CUCTEM U CUCTEM PEajbHOro
BPEMCHH, HaBBIKAMH CO3JAaHHMsI CUCTEeM OOpabOTKM TEKCTOB, HAaBBIKAMH OPTaHU3AIHNH
MIPOMBIIIJICHHOT'O TECTUPOBAHMSI CO3/ITaBAEMOT0 IIPOTPAMMHOI0 00eCIIeUeHHUS.

2. Mecto nucuuninnbl B cTtpykrype OIIOII BO
bazoBeiMu mucnuruimHaMu  SABJISAOTCS  "COBpPEMEHHBIC aITOPUTMbI OOpaOOTKHM JaHHBIX',
"MeTo0510r1s IPOrpaMMHOM HHXKeHepun'".

3. [lnanupyembie pe3yabTaThbl 00y4eHHs MO TUCHUILIHHE
[Tmanupyemble pe3ynbTaThl OOYUYEHHS IO JUCHHUILIAHE, COOTHECEHHBIE C IUIAHHPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U HHANKATOPAMU JTOCTHXKEHUSI KOMIIETSHIIUN )

[TnannpyeMsle pe3yabpTaTbl 00yUEeHUsS [0 AUCIUILIHHE, B
COOTBETCTBHHM C MH/IMKATOPOM JIOCTHKCHUS] KOMITETCHITNH

DopMupyeMble

KOMIICTCHIIMH (KOI[, HaumenoBanue OLCHOYHOTI'O

cojiepKaHue
KOMITETEHITHH )

WHaukatop HOCTHXKEHUS
KOMITIETEHIIUN

PesynbraTel 00yueHus 1o
JMCIUIUINHE

cpencrea

OIIK-4 Crniocoben
MPUMEHSTH Ha
MPaKTHKE HOBBIE
Hay4HbIE
MPUHIUTIBI 1
METO/IbI
HCCJIeIOBaHUM

OIIK-4.2 BeimoigHseT
JIEKOMIIO3ULUIO aJITOPUTMOB
JUISL pealln3aliy ¢
HCITOJIb30BaHUEM
BBICOKOIIPOU3BOIUTENBHBIX
BBIYKCIICHUN

3HaeT MeTo/1bl MPOrPaMMHOMN
pean3alyy CUCTEM C
mapajieIbHOW 00paboTKOM
JaHHBIX U
BBICOKOTIPON3BOJUTEIILHBIX
cuctem (OITK-4.2)
YMeer ucnonb30BaTh METOAbL
IIPOrPaMMHOM peanu3anuu
CHCTEM C MapajuieIbHON
00paboTKOil TaHHBIX U
BBICOKOTIPOM3BOIUTEIBHBIX
cucrem (OIIK-4.2)
Brnaneer metonamu
MIPOTrPaMMHON pea3aluu
CHCTEM C NapajIeIbHON
00pabOTKOW JaHHBIX U
BBICOKOTIPON3BOIUTEIEHBIX
CHCTEM JUISI PEIICHHS
npakTraecknx 3anad (OITK-
4.2)

BOIIPOCHI K YCTHOMY
OIIPOCY,BOTIIPOCHI K
KOHTPOJILHOH paboTte




4. CTpyKTYypAa U coAepKaHue TUCUUIINHBI
OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4€THBIX enuHuUll, 216 9acoB.

4.1. @opma o0yueHHsI: OUHASA
YpoBeHb 6a30BOr0 00pa30BaHMS: BICIIIEE.
Cpoxk 00yuenust 2r.

4.1.1. CTpykTypa QU CHUNINHBI

KonraktHas pabora
00y4Jaromuxcs ¢ Meaaroruaeckum «
paboTHHKOM ) dopma
g TEKYIIEro
2‘ KOHTPOJIA
= s YCIIEBAEMOCTH
Ne 3 A (o Henenam
Paznen (Tema) TUCIMIUIMHBI S =
m\n S = = — L ceMecTpa),
O = = i S ¢dopma
=~ o = o P
= e S w 5 | mpomexyTouHOM
S| a & =3 - = arTectanuu(mo
= 0 &l =] B =
= o] = Q| < A 3 < cemMecTpam)
S E| E| | | &l B °
s| 3| & 2| =| | =
Sl | &| 8| ¥| 2 S
5l =] & S| =
E|l &| B
4 o o =
S| B
ol & Q
=l B
1 3amada KOHCTPYUPOBAHHS 3] 2 4 12 yerHbiii onpoc
napajuieIbHON MPOrpaMMBbl
2 B3aunmMopeiicTBytomue 3 2 4 24 | xoutponbHas pabota
TIPOIECCHI
3 Ceru Iletpu 312 4 12 yCTHBIi opoc
4 I[e TUIOKHA 3 2 4 9 KOHTpOJIbHAsI paboTa
5 CeMa(bopr 3 4 13 KOHTpOJIbHAsI paboTa
6 MOHI/ITOpI)I 3 8 12 YCTHBIIT orpoc
7 CuHTe3 MapayielIbHbIX 3 8 10 | vourpomsHas pagora
IpOrpaMm
8 [TapamnensHOE 3|4 12 22,8 | wontponbHas paGora
MPOrpaMMHUPOBAHUE B
cucremax MPI u OpenMP
Bcero 3a cemectp 216 | 12 48 + 3,21235(114,8 DK3.(35,65)
Urtoro 216 | 12 48 32 (235 114,8 35,65
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUMi
Cemectp 3
Paszoen 1. 3aoaua koncmpyuposarnus napanienbHol npoepammol
Jlexnus 1.

[IpencraBnenne anroputr™a. TpeboBaHUS K MPEACTABICHHUIO MapalieIbHOTO alrOpruTMa.
(maccuBHas) (2 yaca).




Pa3zoen 2. Bzaumooeticmeyowue npoyeccol
Jleknus 2.

[TocnenoBarensHbIE TpolIecChl. BrimomHeHne cucTeMbl polieccoB. (maccuBHas) (2 yaca).
Pazoen 3. Cemu Ilempu
Jlexnus 3.

Kputnueckue ceknmu. 3agava B3anMHOTO UCKITIoYeHus. OnpeneneHue aeanoka. boproda ¢
Je/uiokamu. (maccuBHas) (2 gaca).
Pazoen 4. Jleonoxu
Jlexnus 4.

Onpenenenre MOHATOPA. 3a/1a4a "IPOU3BOAUTENb-TIOTpeOUTENh". 3a1aua ""auTaTem-
nucarenu'. (maccuBHas) (2 Jaca).
Pa3zoen 8. Ilapannenvrnoe npoepammuposanue ¢ cucmemax MPI u OpenMP
Jlexnus 5.

AcunxpoHHoe nporpamMmmupoBanue. [loHsiTHEe acCHHXPOHHOM porpaMmbl. (maccuBHas) (2
yaca).
Jlexknus 6.

Onpenenenne MPI. [1apamiensHas nporpamma pasaesieHus: MHOKeCTB. KOMMYHUKaIMOHHO-
3aMKHYTBIE CJIOM NapaJlJIeIbHOM MporpaMMEl. (raccuBHas) (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mianupyercs.

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 3
Paszoen 1. 3a0aua koncmpyuposanus napanienbHol npozpammol
JlabopaTopnas 1.

YMHOKEHUE MaTpUIlbl Ha MaTpully. (MHTepakTUBHas) (4 yaca).
Pa3zoen 2. Bzaumooeticmeytowue npoyeccol
JlaGopaTtopnas 2.

[TapannenbHbie AITOPUTMBI PEIICHUS CUCTEM JINHEHHBIX anreOpandecKux ypaBHEHUH
meTtoqoMm ["aycca. (uHTepakTHBHAs) (4 yaca).
Pazoen 3. Cemu Ilempu
JlaGopaTopHnas 3.

[Tepserit anroputm permenus CJIAY meronom [Naycca. (maccuBHas) (4 1aca).
Pazoen 4. [leonoxu
JladopaTropnas 4.

Bropoii anroputm perennst CJIAY metonom [Maycca. (maccuBHas) (4 daca).
Pazoen 5. Cemaghopur
JlabopaTopnas 5.

[TapannensHbie anroput™msel permenus CJIAY utepanmoHHbIMu MeTofamu. (naccuBHasi) (4
qaca).
Pazoen 6. Monumoprut
JlabopaTopnas 6.

[TapannensHsiil anroput™ pemenust CJIAY meronom npoctoit utepanuu. (naccusHas) (4
Jaca).
JlaGopatopnas 7.

[Mapannensupiii anroput™ perienust CJIAY MeTonoM conpsikeHHBIX TPAIHEeHTOB.
(maccuBHas) (4 gaca).
Pasoen 7. Cunmes napannensnvlx npozpamm
JlabGopaTtopHnas 8.

[IporpamMmupoBaHue Ha KOMIIbIOTEPAX ¢ OOIIEeH MaMAThIO U IIPUMEPHI apaIeIbHBIX
nporpamm B OpenMP. (maccuBHas) (4 gaca).
JlabopaTopHnas 9.

YMHOXEHHE MaTPHIlLl Ha MaTpuIly. (maccuBHas) (4 daca).



Pazoen 8. Ilapannenvnoe npoepammuposanue ¢ cucmemax MPI u OpenMP
JlabopaTopnas 10.

[Tapannensuerit anroput™m permenust CJIAY merogom IMaycca. (maccuBHas) (4 gaca).
JlabopaTophnas 11.

[Tapannensubiii anroputm pemeHuss CJIAY MeTo oM ConpsiKEHHBIX TPAIUEHTOB.
(maccuBHas) (4 yaca).
JlaGoparopuas 12.

BBejeHue B BEIYKCIICHHS 00IIero Ha3HaueHus ¢ ucnonb3oBanueM GPU. (maccuBHas) (4
yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIedeHHe CAMOCTOSATEIbHOM

pabéoTbI

IlepedyeHb TeM, BBIHECEHHBIX HAa CAMOCTOATENIBHOE N3yUEHHE:
1. Mogenu mnapamieNbHOTO MPOrPaMMHPOBAaHUSA. MyJBTUIIPOIIECCOPHBIE CHCTEMBI € OOIIeH
HaMAThIO.
2. Mogenu mnapauieNbHOTO mporpamMmmupoBaHus. CHCTEMBI C paclpeieiCHHON MaMSATHIO.
Yckopurenu.
3. O0630p COBpEMEHHBIX METOJOB U CPEJICTB OTIAJAKU U HACTPOMKHU MapajlIeIbHBIX IPOrpaMM.
4. ApXUTEKTYpBbI C pacipeeseHHON MaMAThIO.
5. Beeaenue B Grid - u Cloud - TexHOMOTHH.
6. MozenupoBaHue 1 aHaJIM3 NapajIeNIbHbIX BBIYUCICHUH.
7. TeopeTnueckre OCHOBBI IapAJIEIIBHBIX AJITOPUTMOB.
8. OLeHKa KOMMYHHMKAIlMOHHOHM TPYZ0€MKOCTHU MapajlleIbHbIX aITOPUTMOB.
9. CpaBuenue apxurextypsl CPU u GPU.
10. OBomronusa GPU. Ucnonb3oBanne Heckonbkux GPU.

Jlist caMOCTOSITENTbHONH pabOThl MCIIONB3YIOTCS METOJUYECKHE YKa3aHUsS IO OCBOCHHIO
JUCLUIUIMHBL U U3/1aHUS U3 CIIMCKA NPUBEIEHHON HUYKE OCHOBHOM U JONOJIHUTEIBHOM JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mumanupyercs.

4.1.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
1. [MapannenbHOE MPOrpaMMUPOBAHKE C UCTOIb30BaHUEM UHTepdeiica MPI B ogHOMepHON KpaeBoit
3az1ayge.
2. brictpoe npeobpazoBanue Oypbe U €ro pacnapanieiiBaHue.
3. Omnenka 3(pdekTuBHOCTH pPabOTHl MapaLICIBHBIX TMPOIECCOPOB MPH PEaTH3allHi  MPOCTHIX
BBIUNCIIUTEIBHBIX AJITOPUTMOB.
4. Meton SOR npu pacnapaiienMBaHUN YUCICHHOTO PEIICHUS JUTUTITUYECKUX 3a/1a4.
5. Ilpumenenue cranaapra MPI B metoge MonTe-Kaprio.
6. Benenue B cranmapt MPI-2: ocHOBHBIE HarpaBiieHUs] MOAU(DUKATINI.
7. Opranu3zanus napajuleJIbHbIX MPOLECCOB JUIl JUHAMUYECKHUX MapalIeIbHbIX BEIUUCIICHUH.
8. PacmiapayuiennBanne BIYMCICHUN MIHUMAIBHBIX TIOJTMHOMHAIBHBIX CIUIAITHOB.



4.2 @opma o0yueHHsI: 3209HAS

YpoBeHb 6a30BOT0 00pa30BaHMS: BICIIIEE.
Cpoxk oOyueHus 2r 6M.

T ) Mpakma- | JaGopa- Bcero ®opma
pynoem Jlek- pakTH op Koncyan- (KOHTaK- NMPOMEKYTOYHOT 0
KOCTb, qyeckue TOPHBIE KonTt- CPC,
Cemectp MM, TalMS, THas KOHTpOJIs1 (3K3.,
qac./ 3a4. 3aHATUS, | padoThIl, poJib,4ac. gac.
gac. gac. pabora), 3ad4., 3a4. C OIl.)
(91 8 qyac. qyac.
qac.
4 216 /6 8 8 4 2,35 22,35 185 Ixk3.(8,65)
Hroro | 216/6 8 8 4 2,35 22,35 185 8,65
4.2.1. CTpyKTypa IMCHUNINHBI
KonTakTHas paborta
00yJaromuxcs ¢ NeAarorndecKum <
pabOTHHUKOM S ®opma
N g TEKyIIero
2| = a.
E = ﬁ - KOHTPOJIA
B = 3| 2 < yCIEBAEMOCTH
= QS = i
Ne 3 S| 8| s = - (10 HexemnsM
Pazgen (Tema) TUCIMIUTHHBI S » ol o | = 0 =
m\n 5| E| o 2| o £ E| 3 e cemectpa),
O 2| 2| 2| | S| &| &| B (bopua
ol 8| & 4 =l 2 Z 5 | mpoMexyTouHoit
= "'; = a =~ g < g arrecTanuu(Io
el & & Z < ceMecTpam)
= 8| = @)
& 3| S
=N IR
1 3aaya KOHCTPYUPOBAHUSA 4 | 2 4 12 | ycTHbI# ompoc
I1apaJUIEIbHON IPOrPAMMBbI
2 B3aumoneiictBytomiue 4 | 2 4 16 | xoHTpoONbHAs
IIPOLIECCHI pabota
3 Ceru Iletpu 4 | 2 16 | ycTHBIH onpoc
4 Jennoxu 4 2 17 | xoHTpoOIBHAsS
pabota
5 Cemadopst 4 16 | xoHTpONBHAS
pabota
6 MoHHuTOpBI 4 20 | ycTHBIH onpoc
7 CuHTe3 napajienbHbIX 4 26 | KOHTpOJbHas
IPOrpaMm pabora
8 [TapannensHoOE 4 62 | KOHTpOJbHas
MIPOrpaMMHUPOBAHUE B pabora
cucremax MPI u OpenMP
Bcero 3a cemectp 216 | 8 8 + | 4 1235|185 JKk3.(8,65)
Hroro 216 | 8 8 4 12,35]185 8,65
4.2.2. CoaepkaHue TUCHMILIMHBI
4.2.2.1. IlepeyeHnb JeKuMi
Cemectp 4
Pasoen 1. 3adaua koncmpyuposanusa napaiienbHou NPpoepammol
Jlexnus 1.

[IpencraBnenne anroputr™a. TpeboBaHUS K MPEACTABICHHUIO MapalIeIbHOTO alrOprUTMa.
(maccuBHas) (2 yaca).




Pa3zoen 2. Bzaumooeticmeyowue npoyeccol
Jleknus 2.

[TocnenoBarensHbIE TpolIecChl. BrimomHeHne cucTeMbl polieccoB. (maccuBHas) (2 yaca).
Pazoen 3. Cemu Ilempu
Jlexnus 3.

Kputnueckue ceknmu. 3agava B3anMHOTO UCKITIoYeHus. OnpeneneHue aeanoka. boproda ¢
Je/uiokamu. (maccuBHas) (2 gaca).
Pazoen 4. Jleonoxu
Jlexnus 4.

Onpenenenre MOHATOPA. 3a/1a4a "IPOU3BOAUTENb-TIOTpeOUTENh". 3a1aua ""auTaTem-
nucarenu'. (maccuBHas) (2 Jaca).

4.2.2.2. llepeueHb NPAKTHYECKUX 3aHSITHI
He mianupyercs.

4.2.2.3. IlepeueHnb 1a00paTOPHBIX PadoT

Cemectp 4
Pa3zoen 1. 3a0aua koncmpyuposanus napaiieibHoU RPOSPaAMMbL
JlaGopatopnas 1.

YMHOK€EHUE MaTpullbl Ha MaTpuLly. (MHTEpakTUBHas) (4 yaca).
Pasoen 2. Bzaumodeticmayrowue npoyeccul
JlabopaTopHnas 2.

[TapannenpHble adrOPUTMBI PEIICHUS CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHUN
meroaoM ["aycca. (unTepakTuBHas) (4 4aca).

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIeYeHHe CAMOCTOSATEIbHOM

padoThI

[lepeueHb TeM, BEIHECEHHBIX Ha CAMOCTOSATEIBHOE N3yUEHUE:

1. Mozenu napajijiesibHOro IporpaMMUpoBaHusi. MyIbTHIIPOLIECCOPHBIE CUCTEMBI € OOIIEH
HaMsThIO.

2. Monenu napanienbHOro nporpaMMupoBanns. CHCTEMBI ¢ paclpeieIeHHOW NaMAThIO.
Yckopurenu.
. O630p COBpEMEHHBIX METOJIOB U CPEJICTB OTIAJAKU M HACTPOMKHU MapalIeIbHbIX IPOrpaMM.
. ApXUTEKTYpBI C pACTIPEACICHHON ITAMSTBIO.
. Beenenue B Grid - u Cloud - TexHOMOTHH.
. MonienrpoBaHue U aHaINU3 MapajyiebHbIX BIYMCICHUH.
. TeopeTnueckne OCHOBBI MapaJIENbHBIX aJITOPUTMOB.
. OnieHKa KOMMYHMKAIIMOHHOM TPYJIOEMKOCTH HapajlieIbHbIX aJITOPUTMOB.

9. CpaBHenue apxurektypsl CPU u GPU.

10. OBomronust GPU. Ucnons3zoBanue Heckonbkux GPU.

11. AcunxpoHHOe porpamMMmupoBaHue. [IoHsATHEe aCHHXPOHHON MPOrpaMMBl. (TACCUBHAs).

12. Onpenenenune MPI. [1apannensHas nporpamMmma pasieieHusl MHOXKECTB.
KoMMyHHMKaIIMOHHO-3aMKHYThIE CJIOM MapajuIeIbHOM MporpaMMBbl. (IaCCUBHA).

13. Ilepseriit anroputm pemenus CJIAY merogom ["aycca. (maccuBHasi).

14. Bropoii anroput™m pemenust CJIAY meronom [Maycca. (maccuBHas).

15. IapannensHsle anroputmsl pemenust CJIAY urepaniioHHBIMU MeTO/IaMU. (TTaCCUBHAs).

16. IMapamensHblii anroputM pemeans CJIAY Metogom npoctoii ntepaui. (accuBHas).

17. IapamnensHbiil anroput™ pemierus CJIAY MeTonoM conpsskeHHBIX TPAIUEHTOB.
(maccuBHas).

18. [IporpammupoBaHue Ha KOMITBIOTEPAX C OOIIEH MaMSATHIO M IIPUMEPHI MapauIeIbHBIX
nporpamMm B OpenMP. (rmaccuBHas).

19. YMHOXeHHe MaTpUIIbl HAa MAaTPUILy. (ITacCUBHAas).

20. ITapamnensubiit anroputm pemenust CJIAY metogom Naycca. (maccuBHas).
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21. Iapamenpusiii anroput™ pemeHus CJIAY MeTo1oM CONpssKEHHBIX TPaAUEHTOB.
(maccuBHas).

22. Brenenue B BEIYHCIICHHS OOIIET0 Ha3HaueHus ¢ ucnoiab3oBanneM GPU. (maccuBHas).

Jnst caMOCTOSITENTbHONH pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHHsS II0 OCBOCHHIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HI)KE OCHOBHOM U TOTIOJIHUTEIHHON JIUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJILHBIX padoT, pedeparos, TP, PI'P, PITP

He mianupyercs.

4.2.2.6. IlpumepHblii IepedyeHb TeM KYPCOBBIX padoT (IPOEKTOB)

1. [TapamenpHOE MPOrpaMMHUPOBAHKE C UCIIONb30BaHueM uHTepdeiica MPI B oqHOMEpHOI
KpaeBou 3az1aye.

2. beictpoe npeobpazoBanue Oypbe U €ro pacnapaieiiBaHue.

3. Ouenka 3¢ GeKTUBHOCTH pabOThI MapauIeIbHbIX MPOLIECCOPOB MPU PEATHU3ALNHU IPOCTHIX
BBIYMCJIUTEIbHBIX AJITOPUTMOB.

4. Meton SOR npu pacnapasuieIMBaHUU YHUCIEHHOTO PELICHUS JUIMIITUYECKUX 3a/1a4.

5. [Ipumenenne cranpapta MPI B meTone MonTte-Kapiio.

6. Benenue B cranmapt MPI-2: ocHOBHBIE HampaBieHus] MOAU(DHUKALINA.

7. Opranu3anus napajuieJbHbIX IPOLECCOB JUIsl JMHAMUYECKUX MapajlleIbHbIX BEIYUCICHHH.

8. PacmapayuiennBanye BRIYUCICHU MUHUMAIBHBIX TIOJTMHOMHAIBHBIX CIUIAIHOB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B mponecce M3ydYCHUus AUCHUIIIMHBI IMPUMCHACTCA KOHTAKTHAA TCXHOJIOTHA MNPCIoJaBaHUA
(3a HCKIIFOYCHUEM CaMOCTOATCIBHO H3Yy4YaCMbBIX CTYyACHTAMU BOHpOCOB). HpI/I IIpOBCACHUHU
71a00paTOPHBIX PAdOT MPUMEHSAETCS UMUATALMOHHBIN WM CUMYJISIITUOHHBINA Ttoaxo. [laru pemenus
3aga4 CTYACHTaAM IACMOHCTPUPYIOTCA IIPpU ITOMOIIHA MYHBTHMG,Z[HI\;IHOP'I TEeXHUKH. B ﬂaHBHeﬁmeM
CTYACHTBI CAMOCTOATCIILHO PCIIAIOT AHAJIOTHMYHBIC 3a/IaHK .

6. OueHoUYHbBIE CpeacTBa AJs TEKYIIEI0o KOHTPOJISA yCII€BaAa€EMOCTH,
l'[pOMe)KyTO‘IHOﬁ aTTeCTallui 10 uTOoraM OCBOCHHUA JUCHMUILJINMHBI.

DoHIBI OLICHOYHBIX MaTcpHuaJioB (Cpe)lCTB) MPUBCACHLI B IIPHUJIOKCHUH.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE
1. bummur, B. A. IlapamienbHble BBIYHMCICHUS W MHOTOINOTOYHOE MNPOrpaMMHUPOBAHUE :

yuebHuk / B. A. buaur. — 3-e u3a. — MockBa : MHtepHer-YHuBepcuteT MHPOpMamOHHBIX
Texnonormit (MHTYUT), Aii [T Ap Memua, 2021. — 310 c. — ISBN 978-5-4497-0936-3. — Tekct
ANEeKTPOHHBIA // OnekTpoHHO-OMOmuoreyHas cucrema I[PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/102044.html (mata o6pamenus: 22.08.2021). — Pexxum goctyna: s
aBTOPHU3HUD. Mosk30Bareneit - https://www.iprbookshop.ru/102044.html
2. T'ononoGos, C. B. IlapamnenpHble aaropuTMbl BBIYMCIUTENBHON anreOpbl : y4eOHO-

meroaunyeckoe nocodue / C. B. 'onono6os, A. A. Kanunkun. — HoBocubupck : HoBocubupckuii
rocy1apcTBeHHbI yHHBepcuteT, 2019. — 76 c¢. — ISBN 978-5-4437-0958-1. — Texkcer
DNIEKTPOHHBIN // DnekrpoHHo-OuOnmoreunas cuctema IPR  BOOKS : [caiit] — URL:

https://www.iprbookshop.ru/93820.html (mata oGpamenus: 22.08.2021). — Pexum nocryma: s
aBTOpH3UP. mosib3oBateneit - https://www.iprbookshop.ru/93820.html
3. Typanpuyk, K. A. IlapamiensHoe mporpammupoBanue ¢ nomomibio sizeika C# / K. A.

Typanbuyk. — 3-e u3n. — Mocksa : HurepHer-YHusepcurer Mudopmarmonnsix TexHomoruit
(MUHTYUT), Ait [Im Op Memma, 2019. — 189 c. — ISBN 978-5-4486-0506-2. — TexkcT :
QNIEKTPOHHBIK // DnekrpoHHo-Oubnmoreunas cucrtema IPR  BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/79714.html (mata oGpamenus: 22.08.2021). — Pexum nocryma: s
aBTOpH3UP. mosib3oBateneit - https://www.iprbookshop.ru/79714.html



4. Anexcees, A. A. OCHOBBI apaJIJIETFHOTO MPOTPAMMHUPOBAHMS C MCIOJb30BaHUEM Visual
Studio 2010 : yuebnoe mocobue / A. A. AnekceeB. — 3-¢ u3a. — Mocksa, CaparoB : HTepHeT-
VYuusepcurer Madopmannonnsix Texunonoruit (MHTYUT), Aii [Iu Ap Menua, 2020. — 330 ¢. —
ISBN 978-5-4497-0341-5. — Tekcr : 37eKTpOHHBINA // DnekTpoHHO-OMONMoTeyHas cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/89456.html (nara obpamenus: 22.08.2021).
— Pexxum goctyma: st aBTopusup. nosb3oBareneit - https://www.iprbookshop.ru/89456.html

7.2. I[OHOJIHHTCJ]LH&H y‘leﬁHO'MeTOI[I/I‘-IeCKaH Jurepartypa no ImCuuiJanHe
1. I'eprenb, B. I1. Teopus u npakTHKa mapayuieIbHBIX BEIUMCIEHUH | yaeOHoe nocooue / B. I1.

I'eprenb. — 3-¢ um3n. — MockBa, CaparoB : HHrepHer-YHuBepcuter HWHpOpMannoHHBIX
Texunonoruit (MHTYUT), Aii [Iu Ap Menua, 2020. — 500 c. — ISBN 978-5-4497-0389-7. — Tekct
AJEKTPOHHBIA // DnekTpoHHO-OMOMuoTeunas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/89478.html (mara oOpamenwus: 22.08.2021). — Pexum gocrtyma: ans
aBTOPH3HP. Mmosib3oBaTeneii - https://www.iprbookshop.ru/89478.html

7.3. Ilepevyenb HHGPOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH
OCYyLIeCTBJIEHHMH 00Pa30BaTeJILHOI0 NMPoLecca Mo JUCHUILUIHHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHns 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpa3oBarensHOM  TIpOIECCE  HUCHONB3YIOTCS  HH(POPMAIMOHHBIC  TEXHOJIOTHH,
peallu30BaHHbIE  Ha  OCHOBE  HMH(POPMAIIMOHHO-OOpPa30BaTEIbHOIO  MOpTala  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA!

- IPEIOCTABJICHUE YUeOHO-METOIMYECKUX MAaTEPHUAIIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYAaCTHHKOB 0Opa30BaTENBHOTO IIpOIecca dYepe3 JIOKAIbHYIO CETb
UHCTUTYTa U VHTEpHeT;

- IPEJOCTAaBIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NeSTEITbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00y4aroIerocs.

WudopmanroHHbIe CITPABOYHBIE CHCTEMBI:

OnextponHas 6udnuorexa Bal'y (http://dspace.www]1.vlsu.ru);

OnekrponHas oubaroreuynas cuctemsl "IPRBooks" (http://www.iprbookshop.ru/).

ITporpammHoe oOecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Microsoft Windows 10 Professional (ITporpamma Microsoft Azure Dev Tools for Teaching
(Order Number: IM126433))

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX /IJI OCBOCHUS TUCIMILIMHBI
iprbookshop.ru
dspace.wwwl.vlsu.ru);
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITUHbI
JlabGopaTopust MpOTPaMMHOTO 0OECTICUCHHS ¥ COTTPOBOKICHUSI KOMITBIOTEPHBIX CHCTEM
Ceprep «A#t Tex» Ha 6aze 2 mporeccopoB Intel Xeon; 12 mr. kommsiorepoB Intel Core 15-
10400 2,9 GHz/ 8Gb DDR-4/ SSD-480 Gb/ Hiper 21,5’; untepaktuBHas nocka SMART Boaerd 480
CO BCTPOEHHBIM IpoekTopoM V25; mapmpyTtuzarop Gigabit Switch TEG-S16S. MapkepHas nocka.
Hocrtym k cetn HTEpHET.

9. Meroan4yeckne yKa3aHus 10 OCBOCHHMIO 1M CHUIIMHBI
JIst yCHenmrHOTrO OCBOCHUSI TEOPETHYECKOTO MaTepuaja OO0ydYaroIHiAcs: 3HAKOMUTCS CO
CIIMCKOM peKOMeHﬂyeMOﬁ OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBI; YTOUYHACT y MPCIIOgaBaTeIA,



KaKUM JIONOJHUTENbHBIM IOCOOUSM CIEIyeT OTAaTh MpPEANOoYTEeHHE; BEAET KOHCIEKT JEeKIUH H
npopabaThIBaeT JEKIIMOHHBIN MaTepHall, OJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Jlo BbIMOSMHEHUs 1abOpaTOPHBIX PabOT OOYyYAIOIMIMKICS W3Y4YaeT COOTBETCTBYIONIUN pas3iel
teopun. Ilepen 3aHATHEM CTyIEHT 3HAKOMUTCS C ONMCAHHEM 3aJaHUW JJISi BBINOJHEHHS palboThI,
BHUMATEJIbHO U3y4YaeT CoJIep’KaHue U MOPSAOK MpoBeneHus dabopaTtopHoil pabotel. JlaboparopHas
paboTa mpOBOJATCS B KOMITBIOTEPHOM Kitacce. O0ydaronuecs BHIIOIHIIOT HHIUBHIYaTbHYIO 3a/1a4y
KOMIIBIOTEPHOT'O MOJICJIMPOBAHMSI B COOTBETCTBUM C 3aJaHMEM Ha JabopaTopHyio paboTy.
[Tonmy4yeHHbIe pe3ynbTaThl MCCICIOBAHUNA CBOAATCS B OTYET M 3AINMIIAIOTCSA IO TPAJAULMOHHOU
METOJMKE B KJIacce€ Ha CIEeAyIoLeM JiabopaTopHOM 3aHsATHUH. HeoOXOoauMbl TeopeTHUeCKHit
MaTepuai, UHIUBUAYyalbHOE 3aJaHue, IIard BBIMOJTHEHHS Jab0opaTopHON paboThl U TpeOOBaHHE K
OTYETY TMPHUBEACHBI B METOAUYECKHX YKa3aHMSX, pPa3MEIIEHHbIX Ha HWH(POPMAIMOHHO-
00pa30BaTeIbHOM MOPTAJIE UHCTUTYTA.

CaMmocrosiTenbHasi paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JMYHOCTH
OyIyIero CrenuanucTa, OHa MIaHUPYETCs] 00YJarOIIMMCS CaMOCTOSTENbHO. Kaxk bl o0yJarormmiics
CaMOCTOSITENIbHO OIpEAEIseT PeKUM CBOEH padoThl U Mepy Tpy[a, 3aTPauyuBaeMOro Ha OBJIAZICHHE
y4eOHBIM COep)KaHUEM JIUCHUILTUHBL. OH BBINOJHIET BHEAYJUTOPHYIO pabOTy M H3ydeHHUe
pa3zesioB, BHIHOCHUMBIX Ha CaMOCTOSATENbHYIO paldoTy, MO JMYHOMY HHIAMBUAYaJIbHOMY IUJIaHy, B
3aBHCHUMOCTH OT €T0 MOJATrOTOBKH, BPEMEHH U APYTHX YCIOBUH.

KypcoBas pabGoTa BBINOJNHAETCS B COOTBETCTBUU C METOAMYECKMMHU YyKa3aHUSMU Ha
KypcoByto pabory. OOydarommiicsi BRIOMpAeT OJHY M3 YKa3aHHBIX B IEPEUHE TEM KYpPCOBBIX paldoT,
UCXOJS U3 CBOMX MHTEPECOB, HAIUYUS COOTBETCTBYIOLIUX JIMTEPATYPHBIX U MHBIX UCTOYHHKOB. B
XOJIe BBITIOJHEHHUSI KypCOBOM pabOTHI IpernogaBaresb MPOBOAUT KOHCYJIbTAlMK oOydatomierocs. Ha
3aKJIIOUUTEIBHOM 3Tare 00ydarouuiicss ohopMIIseT MOSICHUTENbHYIO 3alMUCKY K KypcoBOil paboTe u
BBITOJIHSIET €€ 3aIIUTy B IPUCYTCTBUU KOMUCCHH U3 TIpernoiaBareneit kadeapsr.

dopma 3aKIIOYUTETFHOTO KOHTPOJS IMPH MPOMEKYTOUHOM arTecTaluu — 3K3aMeH. Jlis
IPOBEICHUS MPOMEKYTOYHOH aTTeCTAIlK N0 AUCIHUILINHE pa3paboTaHbl (HOH] OLEHOYHBIX CPEICTB
u OalbHO-pEHUTHHIOBas CHUCTEMa OICHKM Y4eOHOW JesTenbHOCTH CTyAeHTOB. OIleHka Io
JTUCHUTUTMHE BBICTABISIETCS B MH()OPMAIIMOHHOW CHCTEME W HOCHT HMHTETPHUPOBAHHBIA XapakTep,
YUUTBHIBAIOIINI pe3yJIbTaThl OLICHUBAHUS YYacTHsI CTYACHTOB B ayJUTOPHBIX 3aHATHUAX, Ka4ecTBa U
CBOECBPEMEHHOCTH BBINIOJIHEHHS 3alaHUl B XOJ€ H3YYCHHS ITUCHUIUIMHBI W TPOMEKYTOUYHOM
aTTeCTalHH.
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Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPEeACTB) M0 AUCHMILINHE
[TapannensHoe U pacnpezieieHHOE TPOrpaMMUPOBaHHE

1. OueHo4HbIe MATEPUAJIBI 1JIs1 IPOBEEHNS TEKYILEr0 KOHTPOJIA YCIeBAeMOCTH

0 JUCIHHUILINHE
Cemectp 1
Peittunr-kontpous 1:
Ilepedenp BOIPOCOB:
. IlapannensHbie BerurcaeHus. OOLIHiA CMBICI.
. MynbTunponeccopsl 1 MyJ1bTHUKOMIIbIOTEPHI
. O630p pPOrpaMMHOI HOTAITUH
. IlporpamMupoBaHue ¢ pazzessseMbIMU IepeMEeHHbIMHU. [Ipolieccsl 1 CHHXpOHU3ALUS.
. IlporpaMMupoBaHue ¢ pa3aeisieMbIMU IEPEMEHHBIMU. BIIOKUPOBKU 1 Gapbepsl.
. IlporpammMupoBanue ¢ pazaenseMbiMu nepeMeHHbIMU. Cemadopbl. MOHUTOPBI.
. OCOOEHHOCTH COBPEMEHHBIX MapauIeIbHBIX APXUTEKTYP. BUIbI MapauienbHOCTH.

Mogenu napajiieabHOro NporpaMMUpPOBaHUsl. XapaKTEPUCTHKH MapauleIbHON

MIPOTPaMMBI: YCKOPEHHE, MacIITa0UPyeMOCTb, 3PPEKTHBHOCTD.

8. MyJbTHUIIpOLIECCOPHBIE CHCTEMBI ¢ 00miel namsaTbio. OOmIas apXuTeKkTypa U MOAXOIbl K
napajuleJIbHOMY HporpammupoBaHuto. I[IpoGiieMbl, BO3HHKalOIIME NpU OpraHM3alMM JocTyna K
o01IMM pecypcam.

9. MexaHU3MBl YHIPABICHUS IOCTYNIOM K KPHUTUYECKHM pecypcaM: aKTUBHOE OXKHIaHWUE,
cemadopbl, MOHUTOPBHI.

10. bubmmoreka Pthreads: ympaBieHue MmoTOKamu, ympaBI€HHE MIOTEKCAMH, YIPaBICHUE
YCIIOBHBIMH [I€PEMEHHBIMH.

11. bubnnorexa OpenMP: Mmoaenb nporpaMMHUpOBaHMsl, CHHTAKCHC, TIOHATHE

napajiesIbHOM 001aCTH U pe’KuMa €€ BBIIOJTHEHHUS.

12. TupextuBsl OpenMP. [Napamnensusie nukisl for/do. Ilapamerps! TUpeKTHB.

13. Jupextussl OpenMP. IlapannensHbie cexuuu, nupextusa single. [Tapamerpsl

TPEKTHUB.

14. CucremHble TIEpeMEHHBIE U CUCTEMHBIE MTOITPOrPaMMbl BPEMEHH BBITTOJIHEHHS

6ubanoreku OpenMP.

15. PacnapannenuBanue HUKIOB. 3aBUCUMOCTH I10 JAaHHBIM.

16. CunxponusamnroHHbie KoHCTpyknuu OpenMP: critical, atomic, barrier, master, ordered,
flush.

NN R W=

17. Omunbky, BO3ZHUKAIOLIME MpPU HNPOrpaMMHUPOBAHUU C OOIIEH MaMATBIO: COCTSI3aHUE U
B3aUMOOJIOKHPOBKA.

3agaun:
3amanue 1.
Hanummure nporpammy, B KOTOpoil co3maercss k HUTeH, U KakJas HUThb BBIBOAUT Ha JKpaH
CBOI1 HOMEp U 0011ee KOIMYECTBO HUTEH B mapajuienbHoil o0nactu B ¢popmare: | am <Homep Hutu>
thread from <KonunuectBo Hureii> threads!

3ananue 2.

N3yunTe KOHCTPYKIIMHU NJIsl yrpaBiieHus paboToil ¢ manHeiMu shared m private. Hanmummre
nporpaMMy, B KOTOPOM co3llaeTcsl K HHUTEH, U KakJaash HUTh BBHIBOJUT Ha DKpaH CBOW HOMEp 4depes
NepPEeMEHHYI0 rank cienyoumm oopa3om:

rank = omp_get_thread_num();

printf("l am %d thread.\n", rank);

DKcIeprMeHTaMH OIpeieNIuTe, OOIIel WM 4YacTHOM JTOJIKHA OBITh epeMeHHast rank.

3amanue 3.



HammmuTe nporpaMMy, B KOTOpO# JIBe HUTH MApaJIeIbHO BBIYUCIAIOT CyMMY 9uceld oT 1 10
N. Pacnpenenure paboTy 1o HUTSAM ¢ oMoIikio oneparopa if s3pika C. st cinokeHus: pe3yabTaToB
BBIYHCIICHHS] HUTEH Bocmonb3yiTech OpenMP-ntapamerpom reduction.

PeiiTuHr-koHTpOIH 2:
Ilepedyens BOIPOCOB:

1. Pacnpenenennoe nporpamMmmupoBanue. [lepegada cooOmieHUH.

2. PacnipenieneHHoe NporpaMMHUpOBaHUE. Y JAJICHHBIN BHI30B MPOLEAYP U PAHJICBY.

3. PacnipenenenHoe nporpaMmmupoBanue. Mojiesin B3auMOACHCTBHS TTPOIIECCOB.

4. PacnipenienenHoe nporpaMMmupoBanue. Peanusaius s36IKOBbIX MEXaHU3MOB

5. CuHXpoHHOE napajuieIbHOE MporpaMMupoBanue. HayuHslie BeIYUCICHUS.

6. CHHXpPOHHOE MapaJljIeIbHOE MPOTPaMMHUPOBAHUE. SI3BIKM, KOMIIIATOPHI, OUOIMOTEKU U
MHCTPYMEHTAJIbHBIE CPE/ICTBA

7. KnactepHble BBICOKOTPOU3BOAUTEIBHBIC BBIYUCIUTEIBHBIC CHCTEMBI: TPEOOBAHHS K
apxutektype. KommyHukannonHoe 000pyA0BaHKe U anmmapaTHO-MIPOrpaMMHBIE IIaT(OPMBL.

8. Mozenb BEIYMCIUTENBHOM CUCTEMBI € pactpeaeeHHoi namsateio — LogGP.

9. [IporpamMmmupoBaHue B TepMUHAX 0OMeHa cooOuieHusiMi. OCHOBHBIEC TOHATHUS

oubmmorekn MPI: mHUIIMATM3aIMs U BBIXO/I, IIOHATHE KOMMYHHUKATOPa, COOOIIECHUE.

10. brokupyromue KOMMYHHUKAIIMH TOYKA-TOYKA: (PYHKIUH MMOCBLIKU U TIpUeMa.

11. Hebnokupyromnye KOMMYHUKAIIMK TOYKA-TOYKA: (DYHKIIUU TTOCBUIKH U TIPHEMA,

MOANIPOTPAMMBI OXKUAAHUS/TIPOBEPKH.

12. Tunsr ganaeix MPI (6azoBbie u npousBogHbie). CooTBEeTCTBHE THUIOB AaHHBIX MPI n
tunoB AaHHbIX s3bikoB C u Fortran. KoHcTpyupoBaHue MpPOU3BOJIHBIX THUIOB: HEMPEPHIBHO
Ppa3MEIEeHHBIN, BEKTOPHBIM, CTPYKTYPHBIN.

13. KomnektuBHble omepauuu pacnpenenenus aaHHeix B MPI: MPI Bcast, MPI Scatter,
MPI_Gather, MPI Allgather, MPI Alltoall. Onepauuu rnob6ansHo#l pe-aykuuu: minloc nu maxloc;
OTIpe/IeNIEHHBIE MOJIb30BATEIIEM.

14. OnHOCTOPOHHUE KOMMYHHUKAIIUH.

15. OcHoBHBIE KOHCTpYKIMH TexHonoruu Cuda.

16. CpaBautenbubiii ananu3 crangaptoB OpenCL u OpenACC.

17. CpencrBa OTJIaIKM M HACTPOMKH MapaLIEIbHBIX IPOTPAMM.

3agaun:
3ananue 1.
Nzyunte OpenMP-aupekTuBy mnapamielbHOr0 BbIIOAHEHHMs Lukiaa for. Hammmmre
nporpaMmy, B KoTopoil k HUTel mapaiienbHO BBIMUCIAIOT cymMmy umcen oT 1 1o N. Pacnpenenure
paboty 1o HUTAM ¢ noMoIbso OpenMP-aupextussl for.

3ananue 2.

Nzyuute mapametp schedule aupextussl for. Monudumupyiite nporpammy «CyMma ducemn»
u3 3a7aHus 4 TakuM 00pa3oM, YTOOBI JOMOJHUTENBHO BBIBOJMIIOCH HA 3KpaH COOOILEHHE O TOM,
KaKasi HUTb, KaKyl0 UTEPAlIHIO 1IMKJIA BBIMOIHSIET:

[<Homep uuti>]: calculation of the iteration number <Homep ureparnmni>.

Bamatite k =4, N = 10.

3amanue 3.
Hanumre OpenMP-iporpamMmmy, KOTOpast BBIYUCISET YUCIIO

O0wmee pacnpenenenue 0a/110B TEKyLIEro KOHTPOJISI 10 BUAAM y4eOHBIX padoT 1Jisl CTY/IeHTOB

. Yernsiii onpoc 20 Bonpocos, 2
PeliTunr-konTpons 1 P P ’ 20 Gannos
MPaKTUYECKHUX 3aJaHUs
. KonTponbhas padbora 5
PeliTuHr-KOHTpONIH 2 P P 20 Gannos
BOIIPOCOB, 2 MPAKTUUYECKUX




3aJaHusA

Kontponbnas padota 5

PeliTunr-koHTpOIH 3 BOIIPOCOB, 2 MPAKTUUYECKUX 20 6annoB
3a/laHus
[Tocewenue 3ansaTuii
10 6amioB
CTYJEHTOM
JlononHUTEbHBIE OATLIBI
20 6amioB
(6oHyCHhI)
Brinonnenue ceMecTpoBOro
TJIaHa CAaMOCTOSITEIBHOM 20 6amioB

paboThI

2. IIpoMeskyTOUYHASI ATTECTAIMS 1O AUCIUTIIHHE
Ilepeyennb BOpPoCOB K 3k3aMeHYy / 3a4eTy / 3a4eTy ¢ OLleHKOHM.
IlepeyeHb MpakTHYECKHUX 3a/1a4 / 3aJJaHUI K IK3aMeHY / 3a4eTy / 3a4eTy C OleHKOoi (mpu

OIIK-4

HAJINYMH)

1. Hanmummre OpenMP-nporpammy, KoTOpasi BBIUUCISIET MPOU3BEACHUE JBYX KBaJpaTHBIX

MaTpHuIl

2. O6mue u yactHele nepemennbie B OpenMP: nporpamma «CkppbiTas omunoka»
3. O6mue u yactHbie nepeMenHbie B OpenMP: mapamerp reduction

4. PacnapanmnenuBanue 1ukiaos B OpenMP: nporpamma «Cymma uucemn»

5. PacnapannenuBanue uukioB B OpenMP: mapametp schedule

6. Pacnmapamnenusanue mukioB B OpenMP: nporpamma "Yucio

MeTtoauyeckue MaTepuasbl, XapaKTepU3yIolue Npoueaypbl OlleHUBAHUS

Ha ocHoBe mepednsi BOmpocoB GopMUPYIOTCS MHIWBUIyalbHBIC 3aaHUS AJS CTYJIEHTOB: 6
BOIPOCOB U3 OJ10Ka 1, 4 Bompoca u3 61oka 2. Pe3ynbTaToM UTOrOBOM KOHTPOJILHON PabOTHI SIBISIETCS
0a, pacCUMTaHHBIM Ha OCHOBE KOJNMYECTBA MPaBUIIBHBIX OTBETOB. C y4eTOM HHIWBHIYabHOTO
CEMECTPOBOT0 peHTHHIa CTYJeHTa (POpMHUpYETCS UTOTOBBIN OaJlI 1O Kypcey.

MakcumanbHas cyMMa 0ajuioB, Habupaemasi CTyIGHTOM 1o AucuuiinHe pasHa 100.

Onenka | OueHka 1o mkaie
B
Oayutax

O0ocHOBanue

Yposenn
cghopmuposannocmu
KomnemeHnyuil

Boiee «OTInyHO»

80

c(hOopMUPOBAHEI, BCE

ConeprxaHue Kypca OCBOEHO
MOJTHOCTHIO, 06€3 TTPOo0eoB,
HE0OXOIUMBIE TPAKTUUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTEPUATIOM

MpeIyCMOTPEHHBIE MPOTPaMMON
o0ydeHus1 yueOHbIC 3aaHus
BBIIOJIHEHBI, KAYECTBO UX
BBITTOJTHEHUS OI[EHEHO YHCIIOM
0aJI0B, OJIM3KUM K MAaKCUMATHbHOMY

Buvicokuit yposens

66-80 | «Xoporio»

CopepxaHne Kypca OCBOCHO
MOJTHOCTBIO, 06€3 TTPOo0eoB,
HEKOTOPBIE MTPAKTUIECKIE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUATIOM

Ilpoosunymuii
yposenp




c(OpMHPOBAHBI HEAOCTATOYHO, BCE
MPEAYCMOTPEHHBIE IPOTPAMMON
o0yuyeHHs yueOHbIe 3aJaHUs
BBIITOJIHEHBI, KAUECTBO BBIIIOJIHEHHS
HU OJTHOTO U3 HUX HE OLICHEHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIC BUABI 3aJaHUI
BBINIOJTHEHBI C OLTHOKAMU

50-65 «Y IOBIETBOPUTEIBLHO» Coneprkanue Kypca OCBOECHO Ilopozoewiit yposens
YaCTUYHO, HO MPOOEbl HE HOCAT
CYILLECTBEHHOI'O XapakKTepa,
HE0OXO0IMMBbIE MTPAKTUUYECKHE HaBBIKU
paboThI ¢ OCBOCHHBIM MAaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
MporpaMMoi 00y4eHHS YU4eOHBIX
3aJlaHuH BBIIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33/1aHUN, BO3MOKHO,
coJiepKaT OUTMOKU

Menee | «HeynoBnerBoputensHo» | ComepkaHue Kypca HeE OCBOSHO, Komnemenuyuu ne
50 HEOOXOMMBIE IPAKTHYECKUE HABBIKU | chopmuposansi
paboThI He CHOPMHUPOBAHEI,
BBINTOJTHEHHBIC YUEOHBIC 3a/1aHHS
COJIEpIKaT IpyObIe OMHOKH

3. 3agaHus B TecTOBOM (popMe 1O TUCHHUILINHE

[Ipumeps! 3ananuii:

OIIK-4

1. MakcumanpHas TUKOBas IPOU3BOJUTEIBHOCTh HAMOO0JIEe MOMIHBIX COBPEMEHHBIX
NapaIeIbHbIX BEBIYMCIUTEIBHBIX CHCTEM HU3MEPSIETC:

- B equaunax EFLOPs

- B pecarkax PFLOPs

- B equaunax PFLOPs

- B cotHsax TFLOPs?

2. IIpou3BOOUTENBHOCTh KOMIIBIOTEpPA, JOCTUTHYTash TIIPpH  BBIIOJIHEHUU HEKOTOPOMH
nporpaMmmel, BeipaxkeHa B TFLOPs. OTo 3HaueHune roBopur o:

- CpeAHEM KOJMYECTBE OINEpallMi HaJ| BEUIECTBEHHBIMH JAHHBIMH, NPEACTABICHHBIMU B
dopMe ¢ (UKCUpPOBAHHOM 3amsATOl, BBIOJHEHHBIX 3a CEKyHAY B Ipoliecce oOpabOTKM JaHHOM
IIPOrpaMMBl;

- 00111eM YKciIe KOMaH/I, BBIITOJIHEHHBIX 32 BpeMsl pab0Thl IPOTPAMMBI;

- CpellHeil CKOPOCTH BBIMIOJHEHUS JaHHBIM KOMIIBIOTEPOM apU(pMETHYECKHX ONepaluil Hax
BEIIECTBEHHBIMU YHCIIaMHU, ITPEICTABICHHBIMU B ()OpME C IJIABAIOLIEH 3anATOMH;

- CpellHel CKOPOCTH BBIMOJHEHUS JaHHBIM KOMITBIOTEPOM apu(pMETHUUYECKHX Omepanuil Haj
BEIIECTBEHHBIMU YHCIIAMH, MIPEJICTABICHHBIMU B (JOpME C IUIaBalOIIeH 3amsiTOM, TOCTUTHYTOH MpH
BBITNIOJTHEHUH JAHHOW ITPOrPaMMBl;

- BBICOKOM peaJIbHOW MPOU3BOJUTENBHOCTH JAHHOTO KOMITBIOTEPA.

3. YMHOXeH1E ABYX KBAaAPATHBIX IIJIOTHBIX BCIICCTBCHHBIX MAaTPUI] KOMIIBIOTEP BBIITOJTHHAII 3a
5 cex ¢ mpousBoautenbHocThI0 50 GFLOPs. Kakoro pazmepa OblTH MaTpHIIbL:

- 500*500

- 1000*1000

- 2000*2000

- 5000*5000



- 7000*7000

- BCpHOI'O OTBCTA HCT

4. OTMmeTbTe MNpPAaBWIbHBIC YTBEP)KJICHHUS HAa TEMYy MAIIMHHOTO TPEJICTABICHUS YHUCEN B
coBpeMeHHbIX DBM:

- BCE CYULIECTBOBaBIIME 10 cux nmop DBM wucnonb3yroT B KauecTBe 0a30BOM JBOMYHYIO
CUCTEMY CUUCJICHHUS;

- MalIMHHOE SICWJIOH B OCHOBHOM OIpEAENseTCs JIMHOM MAHTHCCHl B MPEACTABICHUU
BEIIIECTBEHHBIX YHUCEIL;

- MaHTHUCCA YUCJIa B JJBOMYHOM MPEJICTABICHUU - Ta K€, YTO U MAHTHUCCA €0 JECATUYHOTO
norapupma;

- MaIlIMHHBIE HOJIb U 3TICUJIOH HE MOTYT OBITh MOJIYYCHBI C MIOMOIIBI0 (POPTPAH-TIPOTPAMMBEI,
UX CJelyeT HalTU B JOKYMEHTAIMH K KOMIIbIOTEpY;

- MalIMHHOE CJIOK€HHE KOMMYTAaTHBHO; MAIIMHHOE CJIOKEHUE aCCOLMATUBHO, MAaIIUHHOE
YMHOKE€HUE KOMMYTaTHUBHO;

- MAIlIMHHOE YMHOKEHHUE aCCOIMAaTUBHO?

5. ApxutexTtypa KoMIbloTepoB. OTMETbTE IPABUIIbHBIE YTBEPKACHUS: B SMP-komMIbroTepax
Bce mpoueccopsl paBHonpaBHbl; apXUTeKTypel NUMA u ccNUMA 1no3BOJSIOT COXpaHUTh €IMHOE
aIpecHOE TMPOCTPAHCTBO YISl MAPAJUICIBHOM MPOrpaMMbl; KA3WI-MIAMATh SBWJIACH IPUYUHOU
BO3HUKHOBEHUsI apXUTeKTypbl NUMA; mouck KomaHz, KOTOPbIE MOYKHO BBIIIOJIHATH MApaJIEIbHO, B
CYNMEPCKAISPHBIX IPOIECCOpaX MPOUCXOAUT BO BpeMs pabOThl MPOrpaMMbl, TapauieIu3M B
Kiaccuyeckux VLIW-koMIIbroTepax BBIAEIAETCS KOMITMIISITOPOM.

6. OtTMmeTbTe MNpaBWIbHBIE YTBEPXKIEHHS NP0 KOMIbIOTEpHI: Kiaccupukanus OauHHA
CONEPXKHUT 3 THUMA KOMITBIOTEPOB; Kiaccupukamuss DIuHHA COACPKUT 4 THUIMA KOMIIBIOTEPOB;
kinaccupukanus OauHHA COAepKUT 6 TUIOB KOMIBIOTEPOB; OJHUM M3 NPU3HAKOB BEKTOPHO-
KOHBEMEPHOI0 KOMIIBIOTEPA SABJISIETCS. MHOTOIPOLIECCOPHOCTH; OAHUM M3 IIPU3HAKOB BEKTOPHO-
KOHBEHEpPHOro KOMIIbIOTEpA SIBJIETCS HAJM4ME XOTS Obl OJTHOTO KOHBeHepa; OJHUM M3 IMPU3HAKOB
BEKTOPHO-KOHBEHEPHOTO KOMIIBIOTEPA SABJIIETCS HAJIMYNAE BEKTOPHBIX PErMCTPOB; KOHILECIIIUA
HEOIPaHMUYEHHOI0 Mapajjieu3Ma IpU pa3sBUTHU KOMIIBIOTEPHONH TEXHUKU B OTHAIEHHOM OyayIieM
MOKET CTaTh PEalIbHOCTHIO.

7. Kakuve H3 TEXHOJIOTMYECKHX JTaloB MPUCYIIM TOJIBKO MapaJurmMe MapamieabHOro
IIPOrPaMMUPOBAHUSA: TIOCTPOEHUE MATEMAaTHUYECKOM MOJEIH, JEKOMIIO3ULUSA, apaHKUPOBKa,
HalMcaHue MPOrpaMMbl?

8. Uem JCKOMITIO3UIIHUA 110 JaHHBIM OTJIIMYACTCA OT ACKOMIIO3UIINHU 110 BBIYUCIIEHUSIM?

9. B duem 3aKiIro4yaroTCs JOCTOMHCTBA MW HEAOCTATKH CTATUYCCKOIoO M AWMHAMHYCCKOI'O
CIIOCOOOB HAa3HAYCHUS 3aa4 BUPTYyaJIbHbIM HUCITOJIHUTENISAM?

IIK-11

1. KakoBbI OCHOBHBIC IIeJIM JTalla HAa3HAYCHUS: COKpAIICHHE 3arpy3KH WCIOJHHUTEIEH,
OaaHCUPOBKA 3arpy3KH HCIIOJHHUTENEH, COKpallleHne OOMEHOB JaHHBIMH MEXIY HCIIOTHHUTEISMHU,
pPaBHOMEPHBI OOMEH JaHHBIMH MEXIY HWCIOJNHUTEIISIMH, COKpAlleHUEe HaKJIaJHBIX PacxXoJIoB Ha
HazHaueHue?

2. B KkoHBeilepHOM yCTpoOMCTBE €CThb 7 CTyHeHeH, cpaOaThIBAIOIIMX 3a OJHY €AWHUILY
BpEMEHHU KaXk/1ast. 3a CKOJIbKO €IMHHUII BPEMEHH 3TO yCTPONCTBO oOpaboTaer 7 map aprymeHToB: 1, 3,
7,8, 13, 14, BepHOro oTBeTa HET?



3. Ectp nBa koHBelepHbIx DY: cioxenue (4 cTynmeHu) U yMHOXKEHHE (6 CTyIeHel), Bce
CTYIICHU Cpa6aTI>IBaIOT 3a OAWH TakKT. 3a CKOJIBKO TaKTOB 6YI[GT BBIITIOJIHCHA BCKTOpHAsA OIcpalnus

Ai=Bi+Ci*s, i=1,2,...,60, ¢ HCTIOTB30BaHNEM JTaHHBIX YCTPOWCTB B pekuMe ¢ 3anerienueM OY: 60,
69, 70, 128, 130, 240, 600?

4. Ectp nBa koHBeWepHbIX DV: cioxeHue (4 CTyneHH) U yMHOXeHHE (6 CTyneHel), Bce
CTYHNEHM CpabaThIBAIOT 3a OJMH TaKT. 32 CKOJBKO TAKTOB Oy/ET BBHINOJIHEHA BEKTOpHAs Olepanus
Ai=Bi+Ci*s, i=1,2,...,60, ¢ ucnonp30BaHWEM JIaHHBIX YCTpOHCTB Oe3 3ameruienus OVY: 60, 69, 70,
128, 130, 240, 600?

5 JIeHCTBUTENIBHBIE YMCIa B MAlIMHHOM IIPEICTABICHUM: BCEra XPaHATCA TOYHO; BCErna
XpaHATCS C HEHYJEBOW OIIMOKOH OKpYIJIEHUS; XPaHWIHCh Ha BCEX CYLIECTBOBABIIMX
BBIUUCIIUTENBHBIX CHUCTEMax B JIBOMYHOM IIPEJCTABICHUM; MMEIOT OTHOCUTEIIBHYIO OIINOKY
OKpyTJeHUs He 0ojee MaIIMHHOTO HYJS; MMEIOT a0CONIOTHYIO OIIMOKY OKpyTJeHus He Oonee
MAIIMHHOI'O 3TICUJIOH; HHOT A XPaHITCSI TOYHO?

6. Konseiiepaoe @Y neneHust COCTOUT W3 MATH CTyNeHEH, cpabarpiBaromux 3a 2, 5,3, 1 u 1
TaKT COOTBETCTBEHHO. YeMy paBHO HaMMEHbILIEE YHMCIIO TAKTOB, 32 KOTOpOE MOXHO oOpaboTarh 40
nap apryMeHTOB Ha JJaHHOM ycTpoiicTtse: 1, 5, 12, 40, 207, 212, 480, BepHOro oTBETa HET?

[TosiHbII epedyeHb TECTOBBIX 3a/IaHUN C YKa3aHUEM IPAaBUIIbHBIX OTBETOB, pa3MeEIleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaI_II/IOHHO-06pa30BaTeJ'ILHOM rnopTajic HHCTUTYTa 10 CCBIJIKC
https://www.mivlgu.ru/iop/question/bank/managecategories/category.php?courseid=3043

OI_IeHKa pacCYUTBIBACTCA KaK ITPOLCHT IPAaBUJIbHO BBIIIOJIHCHHBIX TCCTOBBIX BaﬂaHI/Iﬁ n3 ux
o0miero yuca.



