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PABOYASI [IPOT'PAMMA YUEBHOMN JUCLIMIIIMHBI
IMapannensHoe nporpaMMHpOBaHHE

Ob6pasoBarenbHas nporpammMa: 09.03.01 VIHpopmaTtmka 1 BblYUCIUTENIbHAA TEXHMKA, NPOdnb:
MporpaMMHoe o6ecneyeHe KOMNbIOTEPHBLIX CUCTEM U CETEN

Kypc: 4, cemecTpsbl : 7 8
PakynbTeT aBTOMaTUKMN U BbIYUCIUTENBHOW TEXHMKM, 3a04Has popma 06yyeHus

CemecTp
Ne Bug peaTtenbHocTn 71 8
1 Bcero 3a4eTHbIX eAuHUL ol3
(KpeguToB)
2 | Bcero yvacos 0[ 108
Bcero 3aHATWIA B KOHTAKTHOM
3 2(21
thopme, yac.
Jlekumm, yac.
MpaKTnyeckme 3aHATUA, Yac.
NabopaTtopHble 3aHATUA, Yac.
7 3 HUX B aKT1BHOM 1 ol a
NHTepaKTUBHO (hopMe, yac.
ATTecTaums, yac. 0|2
KoHcynbTaumm, vac.
10[ CamocTosTenbHas paboTa, vac. 0] 85
Bwugbl camocTosTeNbHOI paboThl
COBOIN NPOEKT, KypcoBas
11 (Kyp P yp KOHTP.
paboTa, PI'3, nogrotoBka K
KOHTPO/bHOW paboTe)
12| Bug atrectauymu A3

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynansHocTu): 09.03.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA

&I OC BBefeH B aeincTeume npmkasom Ne5 ot 12.01.2016 r. , gata yrBepxaeHus: 09.02.2016 .

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 09.03.01 MiHhopmaTrKa 1 BbIYMUCIUTENIbHAS TEXHMKA

Pa6ouas nporpamMmma o6cyxaeHa Ha 3acefjaHni Kaepsbl

ACY, npotokon 3acefaHuna Kagegpbl Ne7 ot 20.06.2017
BT, npoTtokon 3acefaHus Kageapb! Ne6 ot 20.06.2017

YTBepXeHa Ha coBeTe (hakybTeTa aBTOMATUKM 1 BbIYUCIIUTENBHON TEXHWNKK, NPoToKoN Ne 6 oT 21.06.2017

Mporpammy paspaboTtan:
[IOLIEHT, K.T.H. JTaHAOBCKWIA B. B.
3aBeaytoLLmii Katheapo:

npodeccop, A4.T.H. [pu M. T
[IOLEHT, K.T.H. AKnMeHKO A. A.

OTBETCTBEHHbII 33 06pPa30BaTe/IbHYO MporpamMmy:

[loueHT PomaHos E. J1.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyuna @I 0OC: I1IK.3 ciiocodHocTH 000CHOBBIBATH IPHHHMAEMbI€e IIPOEKTHBIE PelIeH s, 0CYIIeCTBIISITH
MOCTAHOBKY M BBITOIHSITH SKCIIEPHMEHTHI 110 IPOBEPKe HX KOPPEKTHOCTH H 2QPeKTHBHOCTH; ¢ uacmu
CLEOYIONUX PE3YTIbMIANI0e OOy eHUA:

34. 3HaTb COBPEMEHHbIE KOMMNWUAATOPbI, OTIAAYNKM 1 ONTMMU3ATOPbLI NPOrpaMMHOro Koga

35, 3HaTb 3aBMCUMMOCTb MeX Ay C/T0XXKHOCTbH) N BPEMEHEM BbINO/IHEHNA NMPOrpaMMHOro rnpoeKTa

Komnemenyusa HITY: TIK.10.B/IIT roroBHOCTH K pa3patoTke KOMIOHEHTOB AINAPATHO-IIPOIPAMMHBIX
KOMILIEKCOB H 6a3 JAHHBIX ¢ HCIO/IH30BAHAEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPeICTB H TEXHOJIOTHii
NPOrPAMMHAPOBAHHS; ¢ YACHIU CTIEOYIOMUX PE3YTIbIANI08 00YUeHUN:

y11. ymMeTb pacnapaifieIBaTb aropuTMbl U MPOrpamMMbl PELLIEHWS MPUKIAAHBIX 33434

Komnemenyun HI'TY: TIK.9.B/TIK roToBHOCTH K pa3padoTke Moe/IeH KOMIIOHEHTOB HH(OPMATTHOHHBIX
CHCTEM, BKIIIOUASI MO/le/IH (a3 JAHHBIX 1 Mo/Je/ 1 HHTep(eiicoB "Ue/I0BeK - 2IeKTPOHHO-BBIYHC/IHTEbHASI
MAIAHA" ; ¢ Yacmu c1edyIouux pe3yibmanioe oGy eHus:

35. 3HaTb KOMMOHEHTbI MPOrPaMMHO-TEXHUYECKNX apPXMUTEKTYP, CYLLECTBYIOLLME MPUIOXKEHNS N MHTEPENCHI
B3aMMOAENCTBUSA C HUMMN

2. TpeboBaHuss HI'TY K pesynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUSA GUCUUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbI OpraHusaunm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

MapannenbHoe NporpamMmMi1poBaHme

MK.3.34 3HaTb COBPEMEHHbIE KOMMUAATOPbI, 0TIAAYMKIN 1 ONTUMM3ATOPbI MPOrPaMMHOI0
Koja

1.3HaTH TTapaIIebHBIE SI3BIKA MPOTrPaMMUPOBAHIS B PACIITAPEHISI CTAHaPTHBIX Nexumm; CamocTosTe bHast
SI3BIKOB, CPEICTBA aBTOMATHIECKOTO pacliapalIeIMBaHuUs, TIapaslIeIbHEIe pa6oTa
KOMIIJIITOPBL, HapallielbHble IIpeIMeTHbIe ONOINOTeKkH, HHCTPYMEHTAIbHbIE
CHCTEMBI JUISl IPOEKTHPOBAHNS [TapaIUIEIBHBIX IPOIPaMM

MK.10.B/MNT.y11l ymeTb pacnapannennsatb airfOPUTMbl U NPOrpaMmbl peLLeHns
NpUKIagHbIX 3a4ay

2.3HaTh YPOBHH pactiapaluIeInBaHUs BBIUUCIICHUH, pacapallieIuBanue ﬂeKLI'I/IVI; CamocToaTenbHas
BBIUHUCICHUN Ha YPOBHE KOMaHJ[, BEIpaXeHHUH, IIPOIPAMMHBIX MOJyJIeH, OTAEIBHO pa6oTa
BBITIOJTHSIEMBIX 34 J1a HAR

3.ymeTs pa3pabaThIBaTh, OTIAXXHUBATE U 3allycKaTh Ha HCIONHEHYE TTapaliielbHble Nekuun; JlabopaTopHble paboThbl;
nporpammel ¢ uenonbsoBarreM MPIL, OpenMP, CUDA u cpejicTs onepaltHoHHBIX | CaMOCTOATe/bHas paboTa
CHCTEM

MK.3.35 3HaTb 3aBUCMMOCTb MEeXXY CNIOXKHOCTbLIO U BPEMEHEM BbIMOSTHEHNA MPOrPamMMHOro
MPOEKTa

4.yMeTh BHIIONHATH aHamu3 3 (GEKTHBHOCTH paclapalIeInBaHusI aITTOPATMOB Jlekuyu; Nla6opaTopHble paboThl;
CamocTosaTenbHas paboTta

MK.9.B/TTK.35 3HaTb KOMMNOHEHTbI NPOrpaMMHO-TEXHUYECKNX apXUTEKTYP, CYLLECTBYIOLLME
NPUNOXKEHUA N NHTEP(ENCHI B3aUMOAENCTBUS C HUMU

5.3HaTh 06 aKTyalbHBIX BOIPOCAX TEOPHHU IapallIeIIbHbIX BEUUCICHUH Jekuym; CamocTosTeNbHas
paboTa

3. CofepxkaHue 1 CTPYKTypa yu4ebHOM ANCLUUNIINHDI

Tabnuua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl | pesynbTatbl YyebHas feATeNIbHOCTb
(hopMblI, yac.
00yueHus

Cemectp: 7

AvpakTudeckaa eguHuda: MNapannensHoe NporpaMmmupoBaHme

1. MapannensHoe

0 2 1,2,3,4,5 |Jlekuma
nporpamMMmpoBaHne




CemecTp: 8

AvpakTnyeckas eanHuua: MpUHUMNbI NapannenbHbIX BbIYNUCIEHN

1. MogenupoBaHue 1 aHanun3 0 2 4.5 Nexuys
napasinenbHbIX anropuTMoB
Tabnuua 3.2
CcCbINIKN Ha
AKTUBHbIE
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHana feAaTe/IbHOCTb
(popme, Hac, 06y4eHus

CemecTp: 8

AvpakTnyeckas eanHuua: MapannienbHble NPorpamMmmbl 4711 CUCTEM C 06LLel NamMsTbio

1. MNMporpammmnpoBaHue ¢

ncronb3osanmem POSIX Threads 1 2 3,4 Na6opatopHast
2. MporpammunpoBaHue ¢

ncnonb3oBaHvem OpenMP 1 2 3,4 NabopaTopHast
AvpakTundeckas eguHnua: PacnpegeneHHble napasi/ie/ibHble NPorpaMmbl

3. MporpammunpoBaHue ¢ 1 5 3.4 NaBoparopHas

ncnonb3oBaHnem MPI

AvpakTnyeckas eanHuua: cnon

b30BaHWe BbIYNC/INTE/IbHbIX PECYPCOB FpaCbI/ILIECKVIX npoueccopoB

4. [porpaMmnpoBaHune ¢

MCNo/Ib30BaHMEM TEXHO/OMK 1 2 3,4 NabopaTopHas
CUDA
Tabnuua 3.3
TeMbl 1151 CAMOCTOATE/IbHOIO | AKTUBHbIE CCbinku Ha
N3VYEeHUs (hOPMbI, uac Hacbl | pesynbTaThl YuebHas [jeaTe/IbHOCTb
y ' ' 06y4yeHust

CemecTp: 8

AvpakTnyeckas egnHuiua: MpUHUMNbI NapasnebHbIX BblYUCIEHNI

1. Apxutektypa

CamocTodATeNIbHOe M3yyeHne

0 2 2,4,5
BbICOKONPOW3BOAUTENbHBLIX OBM TEOpeTUYEeCcKoro Marepuana
2. napansiennsm gaHHbIX n
napannenusm sagad, 0 2 25 CamocTosTeNnsHOe n3yyeHne
3PPEKTUBHOCTb ' TEOPETUYECKOrO MaTepuasna
pacnapasnnenvsaHuns

AvpakTuyeckas eauHmua: Mapan

NeNIbHbIE NMporpamMmmsbl Asi4 CUCTEM C

o6LLel NaMsTbHo

3. CtaHgapt OpenMP

0

2

1,2,3

CamocToATe/IbHOe M3yyeHune
TEOpeTUYEeCKoro Marepuana

4. Ctanpgapt POSIX Threads

0

2

1,3

CamocToATeNlbHOe M3yyeHune
TEOpPeTUYEeCKoro Marepuana

AvpakTuyeckas equHuua: PacnpeaeneHHble napasnine

JIbHbIE Mporpam

Mbl

5. VIHTepdeiic nepegaum
coo06LeHnin MPI

0

4

1,2

CamocToATe/IbHOe M3yyeHune
TEOpPeTUYEeCKoro Marepuana

AnpakTudeckas egnHuya: Ncnon

b30BaHVE BbIUNC/TUTENbHBIX PECYPCOB rPadruecKmnx npoLeccopoB

6. MporpammHo-annapaTHas
apXxuTeKTypa napannenbHbiX
BbluncneHnin CUDA

0

4

1,2,3

CamocToATeNIbHOoe M3yyeHune
TeopeTnyecKoro marepunana

4. CamocTosaTeNlbHaa paboTta oby4atroLerocs

No

Buabl camocTosATeNIbHOM pa6oThbl

Ccbinkuy Ha
pesynbTaThl
06y4eHus

Yacbl Ha
BbIMOJ/IHEHWE

Yacbl Ha
KOHCY/bTaumu

CemecTp: 8




1 |KOHTpOJ‘IbeIe paboThbl 1,2,3 |8 0

: MapannensHoe NporpaMmMMpoBaHne Ans CUCTeM C 0OLLEV NaMATLIO : METOANYECKME YKa3aHUA K
nabopaTopHbIM paboTam No gucumnamHe "lMapannenbHoe NporpammmMpoBaHne™ ans 3 Kypca JHEBHOIO
otaeneHus ABT® HanpasneHus "VIHhopmaTnKa 1 BbluncnTebHas TexHuka" / HoBOCKG. roc. TeXH. YH-T ;
[cocT.: B. B. laHposckuid, E. H. MaseHko]. - HoBocmbupek, 2015. - 30, [2] c. : un.. - Pexum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215108 KopHees B. [. MapannensHoe nporpaMMmpoBaHme
KnacTepoB : yue6Hoe nocobue / B. [l. KopHees ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 310,
[1] c. : nn.

2 |KOHTp0}'IbeIe paboThbl |2, 3 |8 0

: MapannensHoe NporpaMMMpoBaHne s CUCTEM C OOLLEV NaMATLIO : METOANYECKME YKa3aHUsA K
nabopaTopHbIM paboTam Mo gucumnianHe "lMapannenbHoe NporpammmupoBaHune™ ans 3 Kypca JHEBHOMO
otaeneHnss ABT® HanpaBneHus "MIHDopMaTuKa 1 BblUMCAMTENbHAA TeXHMKA™ / HOBOCKG. roc. TEXH. YH-T ;
[cocT.: B. B. laHposckuid, E. H. MaseHko]. - HoBocmbupek, 2015. - 30, [2] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215108 KopHees B. 1. MNapasnenbHOe NporpaMMmpoBaHmne
KnacTepoB : yue6Hoe nocobue / B. [l. KopHees ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 310,
[1] c. : wn.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |2, 3 |16 4

: MapannensHoe NporpaMMmMpoBaHne A1s CUCTEM C 0OLLE/ NaMATLIO : METOLNYECKME YKa3aHUsA K
nabopatopHbIM paboTam no AvcumnanHe “lMapannensHoe NporpaMmupoBaHmne™ o1 3 Kypca LHEeBHOro
otaeneHns ABT® HanpaBneHus "MIHDopMaTuKa 1 BblUMCAUTENbHAsA TeXHMKA™ / HOBOCKG. rOC. TEXH. YH-T ;
[cocT.: B. B. JTaHgosckui, E. H. MaBeHKO]. - HoBocubmpcek, 2015. - 30, [2] c. : un.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215108 KopHees B. 1. MNapasinenbLHoe NporpaMMmpoBaHmne
KnacTepos : yuye6Hoe nocobue / B. [. KopHees ; HoBocumb. roc. TexH. yH-T. - HoBocmbmpcek, 2008. - 310,
[1] c.:wnn.

4 |,U,OI'IOI'IHI/ITefIbHaFI yyebHas AesTeNnbHOCTb |2, 5 |29 4

: MapannensHoe NporpaMMmMpoBaHne A8 CUCTEM C 0OLLE/ NaMATLIO : METOLNYECKME YKa3aHUsA K
nabopatopHbIM paboTam no AvcumnanHe “lMapannensHoe nporpaMmupoBaHmne” o1 3 Kypca LHEeBHOro
otaeneHns ABT® HanpaBneHus "MHDopMaTuKa 1 BblUUCAUTENbHAA TeXHUKA™ / HOBOCKG. roc. TEXH. YH-T ;
[cocT.: B. B. TaHgosckuia, E. H. MaBeHKO]. - HoBocubmpcek, 2015. - 30, [2] c. : un.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215108 KopHees B. [. MNapannensHoe nporpaMMupoBaHme
KnacTepos : yuye6Hoe nocobue / B. [. KopHees ; HoBocwmb. roc. TexH. yH-T. - HoBocmbmpcek, 2008. - 310,
[1] c.:wn.

5 |I'Io,u,r0TOBKa K arTectauum |2, 3 |8 1

. MapannensHoe NporpaMmypoBaHmne 415 CUCTEM C O6LLE NamATbIO : METOLNYECKME YKa3aHWs K
nabopaTtopHbIM paboTam Mo gucumninHe "lMapansiesbHoe NporpammmupoBaHune™ o 3 Kypca LHEBHOMO
otaeneHnss ABT® HanpaBneHus "MHopMaTuKa 1 BblUUCUTENbHAsA TeXHUKA™ / HOBOCKG. roc. TEXH. YH-T ;
[cocT.: B. B. TaHgosckuia, E. H. MaBeHKO]. - HoBocubmpcek, 2015. - 30, [2] c. : uA.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215108 KopHees B. [1. MNapannensHoe nporpaMMmpoBaHme
KnacTepos : yue6Hoe nocobue / B. [l. KopHees ; HoBocmb. roc. TexH. yH-T. - HoBocmbupck, 2008. - 310,
[1] c.:wun.

6 CaMocCTOoATe/IbHOE M3YYeHWE TEOPETUYECKOTO

1,2,3,4,5 16 0
MaTepmana

CTy[eHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.3 : MapannenbHoe NporpaMMnpoBaHue /il CUCTEM C
06LLein NaMATLIO : METOAMYECKME YKa3aHWs K 1labopaTopHbIM paboTam no AvcuunavHe “lMapannensHoe
nporpamMmMmmpoBaHne” ana 3 Kypca AHeBHOro otgeneHus ABT® HanpasneHns "VIHpopmaTnKa u
BbIUMC/IUTENbHAA TeXHUKA" / HOBOCKG. roc. TexH. yH-T ; [cocT.: B. B. JlaHgosckuid, E. H. MNaBeHko]. -
Hosocnbupck, 2015. - 30, [2] c. : un.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215108 KopHees B. [. MapannensHoe nporpaMMmpoBaHme
KnacTepoB : yue6Hoe nocobue / B. [l. KopHees ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 310,
[1] c.:un.




5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
JInyHbI TYNOBON
ViHhopMnpoBaHve caT:http://ciu.nstu.ru/kaf/persons/10019/about
KoHCynbTMpoBaHue e-mail:landovskij@corp.nstu.ru
KoHTposib e-mail:landovskij@corp.nstu.ru
PasmeLLieHne y4ebHbIX
MATEPUANIOB Cpepa aneKTpoHHOro o06yyeHnsa HITY

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHOM ANCLMNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-penTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane 1 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
OueHnBaeMble BUAbI JeATENBbHOCTN 00y4atoLLMXCS MaKcuMarbHbI 6ann

CemecTp: 8

Jlabopamopnas Nel: 15
Jlabopamopnas No2: 15
Jlabopamopnas Ne3: 15
Jlabopamopnas Ne4.: 15
Koumponwvneie pabomer Nel: 10
Konmponwvuwvie pabomur No2: 10
3auem: 20

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMIINHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOMMNeTeH KOHTPOA
z PesynibTaTbl 00y4eHUs
umn KoHTp. 3
Proc Dab. aueT
MK.3 | 34. 3HaTb COBPeMeHHble KOMMUAATOPbI, OTNIAAUYMKMN U OMTUMU3ATOPbI MPOrPaMMHOro Koga + +
35. 3HaTb 3aBMCUMOCTb MEXAY COXHOCTBLIO U BPEMEHEM BbIMOIHEHUA NPOrPaMMHOro +
npoekTa
MK.10.B/NT y11. ymeTb pacnapaiienmsarb aliropuUTMbl U NPOrpaMmbl PeLLEHNs MPUKNaLHbLIX + +
3ajau
MK.9.B/T1K 35. 3HaTb KOMMNOHEHTbI MPOrPaMMHO-TEXHNYECKNX apXMTEKTYP, CYLLECTBYHOLLNE +
NPUIOXKEHNS U UHTepdeliCbl B3aMMOAENCTBUSA C HUMU

®OH/, OLIEHOYHBIX CPEACTB MO AMCLMMHE NPeACTaBNEH B NpUnoXeHn Ne 1 K paboyel
rnporpamme.



7. lutepatypa

OcHoBHas nMTepaTypa

1. Mamemmkus B. O. [TapannensHoe nporpaMMUpOBaHKEe MYJIbTHKOMITBIOTEPOB | [y4eOHuk | / B. 3.
Manemukus, B. /1. Koprees. - HoBocubupck, 2011. - 295 c. : ., Tabmn.

2. I'eprens B. I1. BoicOKONTPOU3BOAUTENBHBIE BEIYMCISHUS 1JIsI MHOTOITPOLIECCOPHBIX
MHOTOSIIEPHBIX cHcTeM | [yueOHuK 1uist By30B o HanpaeyieHusiM BITO 010400 "TlpuknagHas
maremaTuka U uHpopmaruka' u 010300 "dynnamenranbHas nHGopMaTUKa U HHPOPMALTUOHHBIE
texuosiorun"| / B. IT. T'epkens ; b-ka Huxerop. roc. yu-ra um. H. . JIobagerckoro. - M., 2010. -
539, [4] c. : un., cxembl, Tabi.. - Ha o6 B BeIX. maH.: CynepKOMITbIOTEPHBIA KOHCOPITUYM
yHuBepcuTeToB Poccum.

3. Mansieko A. A. [TapaniensHoe nporpaMMHUpOBaHue Ha OCHOBe TexHojyoruii OpenMP, MPI,

CUDA : yuebHoe mocobue / A. A. MansBko ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. -

114, [1] ¢. : Tabmn.. - Pesxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215088
[lononHuTeNbHas iMTepaTypa

1. Xor03 K. IMapannensHoe 1 pacnpeneneHHoe MIpOrpaMMHUPOBaHIE C UcTob3oBanuem C++ /
Kamepon Xrwro03, Tpeiicu Xb103 ; [mep. ¢ anrn. u pen. H. M. Pyuxo]. - Mocksa [u ap.], 2004. - 3667
c.. - Ilapan. tuaT. n. aHTI..

2. Dupproc I'. 1. OCHOBBI MHOTOTIOTOYHOTO, MAPAUIEILHOTO U PaCHpeeIeHHOTO
nporpammupoBanus ; [riep. ¢ auri.] / I'peropu P. Dunproc. - M., 2003. - 505 ¢. : m.

3. Kopuees B. J1. ITapannensHoe nporpammuposanue B MPI / OTB. pen. B. D. Masbnukus. -
Hosocubupck, 2002. - 214 ¢. : .

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HMznmarensctBo Jlaney : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToanyecKoe 1 NporpammMHoe obecredeHue

8.1 MeToaun4eckoe obecneyeHue

1. [apannensHOe MpoOrpaMMUPOBAHUE TSl CHCTEM C O0IIel MaMsIThIO | METOIUYECKHE YKA3aHUS K
nabopaTopHeIM pabotam no aucturuiuHe "[lapannensHoe mporpammupoBanue” st 3 Kypca
naeBHoro otaenennss ABT® nanpasnenus "MH(opmaTrka v BEIMACTUTENIbHAS TEXHUKA" /
Hoocub. roc. TexH. yu-T ; [coct.: B. B. Jlangosckuii, E. H. I1asenko]. - Hosocubupck, 2015. - 30,
[2] c. : mi.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000215108

2. Kopuees B. /1. [TapamiensHoe mporpaMMHUpPOBaHUE KJIaCTEPOB : yueOHoe rmocodue / B. 1.
Kopuees ; HoBocub. roc. Texs. yH-T. - HoBocubupck, 2008. - 310, [1] ¢. : wn

8.2 Creymann3npoBaHHoe nporpaMMHoe obecneyeHue
1 Visual Studio
2 MPICH2



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

KomnbloTepHbIii Knace

Ne

HaunmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbIil kKnacc (KommbioTepsl
06befIMHEHbI B IOKa/IbHYHO CETb C BbIXOLOM B

Internet )

KoMnbloTepbl 06beNHEHbI B IOKabHYO
CeTb C BbIXOAOM B Internet
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IMapajuielbHOE MPOrpaMMHPOBaHKE

ObpazoBatensHast nporpamma: 09.03.01 MuadopmaTtrka v BEIMUCTUTEIbHAS TEXHUKA, TPOPUIIB!
[MporpammHOe oOecrieueHre KOMITBIOTEPHBIX CHCTEM U CeTel

Hosocubupck 2017



1. O0o0meHHasi cTPYKTypa GOHAA OLIEHOYHBIX CPEACTB Y4eOHOM ANUCHUIIIHHBI

O6oOmenHass cTpykTypa (oHIa OIEHOYHBIX CpPEICTB 10 JAMCUHMILIAHE

porpaMMUpoBaHue MpuBeaeHa B Tabnuie.

[TapannensHoe

Tao0muia

JTanbl OMEHKH KOMIETEeHIHIi

Iloka3zarenu
copmupoBaHHOCTH Meponpusitus
Popuupyewre KOMIeTeH Uit Tembl TeKylIiero IIpomexyTounas
KOMHIETEHITHH (3Hanms, yMenusi, KOHTPOJIsA aTTecTanus (IK3aMeH,
HABBIKH) (KypcoOBOii IIPOEKT, 3a4er)
PI'3(P) u np.)
MK.10.B/TIT yl1. ymers Crangapt POSIX Threads KonTtponshsie 3aueT, BONpOCHI
TOTOBHOCTB K pacmapajuienuBaTh | ApXUTEKTypa paboTsI 1-10.
pa3paboTke ITOPUTMBI U BBICOKOIIPON3BOJUTEIIBHBIX
KOMITOHCHTOB nporpammsl pemenns | 9BM Uuatepdeiic nepenaun
anmnapaTHo- MPUKIAJHBIX 331349 | coobmennit MPI mapamnenusm
MPOTrPaMMHBIX JIAHHBIX U MapajjieIn3M 3a1ad,
KOMIIJIEKCOB | 0a3 3¢ HEKTHBHOCTD
JIAHHBIX C pacnapasuieIMBaHus
HCTIOb30BaHUEM IIporpammHo-anmnapaTHas
COBPEMEHHBIX ApPXHUTEKTYpa MapaiieibHbIX
MHCTPYMEHTAJILHBIX Bbruuciennit CUDA Crannpapr
CPEICTB U OpenMP
TEXHOJIOTU
POrPaMMHUPOBAHUS
[K.3/H1 32. 3HaTh Crangapt POSIX Threads KonTtponsHsie 3aueT, BONpOCHI
TOTOBHOCTH COBpPEMCHHEIC WnTepodeiic nepenaun paboThI 11-20.
000CHOBBIBATh KOMIIJISTOPEL, coobmennit MPI ITporpamMmmHO-
MPUHUMAaEMble OTJIAJUUKH U anmapaTHas apXUTEKTypa
MPOEKTHBIE ONTHUMHU3aTOPBI MapauIeNbHBIX BBITHCICHUN
pelieHus, nporpammuoro koga |CUDA Cranmgapt OpenMP
OCYILECTBIIATh
MOCTaHOBKY U
BBITIOJIHATH
9KCIEPUMEHTHI IO
IPOBEPKE UX
KOPPEKTHOCTH 1
3¢ heKTHBHOCTH
[IK.3/HA1 33. 3HaTh ApxuTexTypa 3ager, BOIIPOCHI
3aBUCUMOCTb MEXIY |BBICOKOIPOU3BOAUTEIbHBIX 21-30.
CJII0KHOCTBIO U 3BM MogenupoBaHne u aHATTN3
BpPEMEHEM MapauIeNbHBIX aITOPUTMOB
BBITIOJTHEHHSA
MPOrPaMMHOTO
MIPOEKTa
ITK.9.B/TIK 35. 3HaTh ApXuUTeKTypa 3ader, BOMPOCHI
TOTOBHOCTb K KOMIIOHEHTBI BBICOKOIIPOU3BOAUTENBHBIX 31-38.
pa3paboTke Mojeneli (IporpaMMHO- 9BM MogenupoBaHue u aHallu3
KOMITOHEHTOB TEXHUYECKHUX NapaJuIeNbHBIX AJITOPUTMOB
MH(QOPMALMOHHBIX  |apPXUTEKTYD, NapaJuleNu3M JJaHHBIX U
CHCTEM, BKJIFOYAs CYIIECTBYIOIINE TapauIenn3M 3a/1ad,
MoJieny 06a3 JaHHBIX |TIPIIOKEHAS U 3¢ PEKTHBHOCTD
¥ MOJICITH nuHTepdeich pacrapauienuBaHus

nHTepdeiicon
"yeIoBeK -
3JIEKTPOHHO-
BBIYHUCIINTCIIbHAA
Marnaa"

B3aMOJCHUCTBUSA C
HUMU

2. Meroauka oneHKkH 3TanoB GopMHUPOBAHNS KOMIIETEHIMA B paMKaX JUCHUILIAHBI.

[IpomexyTouHasi arTecTamysl MO JAMCHUILIMHE TpoBoAMTCS None, KOTOPHIH HAampaBlIeH Ha OICHKY
chopmupoBannocTu komrereniuit [1K.10.B/I1T, T1K.3/HU, I1K.9.B/TIK.



3a4yeT MpoBOAUTCS B YCTHOU (opMe, 1o OumeTam.

Kpome Toro, cpopmMrpoBaHHOCTH KOMIETEHIIMN MPOBEPSETCS MPU MPOBEICHUH MEPONPHUATHI TEKYIIETo
KOHTPOJISI, yKa3aHHBIX B TabmuIle paznena 1.

B 8 cemecTpe 00s13aTeIBHBIM 3TAallOM TEKYLIEH aTTeCTallMU ABJsIeTCs KOHTpOJbHasA padora. TpeGoBaHus K
BBINIOJTHEHUIO KOHTPOJIBHOM pPa0OTBl, COCTaB W TpaBWiIa OIEHKH C(HOPMYIHPOBaHBI B IACIOpPTE
KOHTPOJILHOM paboTHI.

OO0mue mpaBuia BEICTABICHUS OIEHKH MO AUCITUIUTHHE OMPEIEISIOTCS OATbHO-PEUTUHTOBOM CUCTEMOH,
NPUBEICHHON B paboueil mporpamme yueOHOMN TUCIUITIIHHEIL.

Ha ocHOBaHWM TPUBEICHHBIX Jajiee KPUTEPHUEB MOXKHO CJeaTh OOMIUH BBIBOJ O C(HOPMHPOBAHHOCTH
komnetenmmii [1K.10.B/IIT, IIK.3/HU, TIK.9.B/TIK, 3a koTOopble OTBEeYaeT AUCIMILIAHA, HA Pa3HBIX
YPOBHSIX.

O0masi xXapakTepuCcTHKA YPOBHEl 0CBOEHHSI KOMIIeTeHIM.

Hwu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHMUH,
TEOPETHUYECKOE COZIEPHKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOENIbI MOTYT HOCUTh CYIIECTBEHHBIH XapakTep,
HEOOXOAMMBIE MPAKTUYECKNE HABBIKM PA0OTHI C OCBOCHHBIM MATEpUAIOM COPMUPOBAHBI HE JOCTATOYHO,
OONBIIMHCTBO MPENyCMOTPEHHBIX MPOrpaMMoON OOy4eHHUs y4eOHBIX 3aJaHUil HE BBINOJIHEHBl WIN
BBINOJIHEHBI C CYIIECTBEHHBIMU OLIMOKaMHU.

IloporoBplii. VYpoBeHb BBHINOJIHEHUS pabOT OTBEYaeT OONBIIMHCTBY OCHOBHBIX TpeOOBaHMUH,
TEOPETHUYECKOE COZIEPKAHUE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HEOOXOAMMBIE MPAKTUUECKHE HABBIKM PabOThl ¢ OCBOCHHBIM MAaTE€pHaloOM B OCHOBHOM C(OPMHPOBAHBI,
OONBIIMHCTBO MPETyCMOTPEHHBIX NPOrpaMMoil 0OyueHHs Yy4eOHBIX 3a/laHUil BBIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OLIMOKaMHU.

Bba3oBblil. YpoBeHb BBHINOJHEHHS pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSM, TEOPETHUYECKOE
coJiep’KaHhe Kypca OCBOECHO IOJIHOCTBIO, 0€3 MpoOesoB, HEKOTOphbIE MPAKTHUECKUE HABBIKM PabOThI C
OCBOEHHBIM MaTepuanioM c(hopMHUpOBaHbl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil 0OydeHus
yueOHbIe 3aJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCJIOM 0aJsIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 33JaHUIl, BO3MOXHO, COJEPKAT OLINOKH.

IIpoaBuHYTHIA. YPOBCHH BHITIOJHCHHUS PAa0OT OTBEYACT BCEM TPEOOBAHUSM, TEOPETHUECKOE COMNCPIKAHUE
Kypca OCBOEHO TIOJTHOCTBIO, 6€3 TPOoOeIoB, HEOOXOUMBIC TTPAKTUIYCCKUE HABBIKA PAOOTHI C OCBOSHHBIM
mMaTtepuaioM c(opMUpOBaHBI, BCE MPEIYCMOTPEHHBIC TPOTrpaMMoOil OOydeHHs Y4eOHbIE 3aJaHus
BBINOJIHEHBI, KAYECTBO X BBIIOJHEHHSI OIICHEHO YHCIIOM 0aJlIOB, OJIM3KHM K MAaKCUMAIILHOMY .



DenepasibHOE TOCY JAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIH TEXHUYECKUN YHUBEPCUTET»

Kadenpa aBToMaTH3MpOBaHHBIX CUCTEM YIPABICHUS
Kadenpa BprunciutenbHON TEXHUKU

IHacnopr 3a4yera
no nucturmuinae «IlapamnensHoe mporpaMMHpOBaHUEY, 8 CEMECTp

1. MeTtoauka oeHKH

3auer mpoBoaUTCA B yCcTHOU (hopme, mo Owneram. burer dopmupyercs mo criemyroemy
NpaBUITy: TIEPBBIN BOIPOC BBIOMPACTCs M3 Auara3oHa Bompocos 1-11, BTopoil Bonpoc u3 ananazoHa
BOMpocoB 12-21, Tpetuii BONpoC 13 Auana3oHa BOmpocoB 22-38 (CIMCOK BOMPOCOB MPUBEICH HUXKE).

dopma Guera is 3auera
HOBOCHBUPCKUI I'OCY TAPCTBEHHBIN TEXHUYECKNI YHUBEPCUTET
®akynbreT ABTO

Bbuiaer Ne
K 3aueTy no aucuuruHe «llapanienbHoe nporpaMMUpPOBaHUEY

1. Bonpoc 1
2. Bonpoc 2.
3. Bompoc 3.

YTBepkaato: 3aB. Kageapoi nojxkHocTh, DO
(monmuce)

(mata)

2. Kpurepuu oueHkun

* OrtBer Ha Ouner (TecT) AJIs 3a4eTa CUUTAETCS HEyAOBJIETBOPHUTEJIbHBIM, €CIIM CTYAEHT NPHU
OTBETE€ Ha BOIPOCHI HE JIaeT OMNpEAEICHUIl OCHOBHBIX IOHATHH, HE CIIOCOOEH MOoKa3aTh
NPUYHHHO-CJICICTBEHHBIC CBSI3U SIBIICHHIA,
OLIEHKA COCTaBIISET 5 6aL108.

* Ortser Ha Owsiet (TecT) JuId 3a4€Ta 3aCUUTHIBAETCS HA MOPOrOBOM YPOBHE, €CIIM CTYJEHT NpHU
OTBETE€ Ha BOINPOCH! JACT OIPEIEICHUE OCHOBHBIX MOHATUH, MOXET IMOKa3aTh MPUYUHHO-
CJICJICTBCHHBIC CBSI3U SIBIICHHH,
olLleHKa cocrtasiuseT 10 6annos.

* Ortser Ha Ouser (Tect) Juis 3a4eTa OWJIET 3aCUMTHIBAETCS HAa 0A30BOM ypOBHE, €CIIU CTYJICHT
IpU OTBETE Ha BOIPOCHI (POPMYJIUPYET OCHOBHBIE MOHATHS, 3aKOHBI, JA€T XapaKTEPUCTUKY
NPOIIECCOB, SIBJICHWH, TPOBOAWUT aHAJIW3 TPHYUH, YCIOBHH, MOXET TIPEICTAaBUThH
Ka4eCTBEHHbIE XapaKTepUCTUKH IPOLIECCOB,



OIICHKA COCTABIIAET 15 O6an086.
* OtBer Ha Owier (TecT) [y 3ayera OWJIET 3aCUMTHIBACTCS Ha MPOABHHYTOM YPOBHE, CCIIH
CTYIIGHT HpI/I OTBCTC Ha BOHpOCI)I HpOBOILI/IT CpaBHI/ITeJ'H)HI)II\/JI aHaJIu3 I11oaxoa0B, HpOBOHI/IT
KOMIUTEKCHBIH aHallu3, BBIABIACT MPOOJIEMBbI, MpeAgaraeT MEXaHW3Mbl PEIICHHs, CIOCOOEH

nNpeaACTaBUTb KOJMYCCTBCHHLBIC XAPAKTCPUCTUKHU OIPCACIICHHBIX MPOLUECCOB,
KOHKPCTHBIC IIpUMCPhIL us3 IMMPAKTHUKHU,

orieHka cocrasisier 20 6annos.

3. Ikanaa oneHku

3adeT cyMTaeTcs CAAHHBIM, €CJIM CyMMa OaJlIOB IO BCEM 3aJaHUsIM OMJIeTa OCTaBISIET HE MEHEe
10 6amoB (13 20 BO3MOXKHBIX).

B o0meit onieHke 1o AUCHUIUIMHE OasUTbl 33 3a4ET YUUTHIBAIOTCSA B COOTBETCTBUM C IIPAaBUIAMHU
OaIbHO-PEUTHHIOBOM CHUCTEMBI, IPUBEACHHBIMU B paboueii NporpaMme JIUCHUIUIMHBIL.

N —

e SRR

— O

12.

13

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Bonipocs! k 3adety no qucnuniimHe «llapannenbHoe nporpaMMUpOBaHUE)

ArnmnaparHble CpeiCTBa, UCIOJIb3YEMBIE B MTapaJlIeIbHOM MPOrpaMMHUPOBAHUH.
Knaccugukanus daunna. Monenu napamiensHoro nporpammuposanus (SPMD,
MPMD).

[TapannensHOE 1 pacnpeneneHHoe nporpaMmmupoBanre. CpencTBa co31aHus
MHOTOMOTOYHBIX TPUIIOKEHUH.

3akon Ampaana.

Crangapt OpenMP (o61mne cBeaeHus, Ha3HaYEHHUE, COCTAaB).

OpenMP: [lupexTuBa parallel.

OpenMP: lupekrtusa for.

OpenMP: [lupexTHBa sections.

OpenMP: lupexTussl single u master.

. OpenMP: JlupekTuBbl CHHXpOHU3AIMK: barrier u critical.
. OpenMP: OyHkuuu: onpeaeieHue HOMepa MOTOKA, KOJTUYECTBA TOTOKOB, KOJIMYECTBA

POIIECCOPOB, CHCTEMHOTO BPEMECHH.
POSIX: Co3nganne moTOKOB.

. POSIX: ITpucoenuusembie 1 OTKPEIJICHHBIEC TOTOKH.
14.

POSIX: [IpucoenuHenne noTokoB.

POSIX: Co3nanue OTKpEIyIEHHbIX TOTOKOB.

POSIX: CunxpoHuzanus 1ocTyna K J1aHHBIM.

POSIX: MsbroTekcHsIit cemadop.

POSIX: BriokupoBKY YTEHHS/3AIHUCH.

POSIX: CunxpoHusanus nocie10BaTeIbHOCTH ONEpaIui - yCIOBHbIE IEPEMEHHBIE.
OCHOBHBIE THUIIBI OTHOILIEHUH CUHXPOHU3ALINH.

OcHoBHBIE MOJIENH CO3JaHUS U (PYHKIIMOHUPOBAHUS TIOTOKOB.

Wntepodeiic nepenaun coodmenuii - MPL

MPI:
MPI:
MPI:
MPI:
MPI:
MPI:
MPI:
MPI:
MPI:

Nuannumanuzanusa u 3aBepuieare MPI nporpamm.

KommyHnuKkaTop, onpeneneHue Homepa mnpolecca.

[Tapubie B3auMoaeiicTBUs: BIoKupyomuii 1 HEOJOKUPYIOIIMKN CIOCO0 — OTIINYHSI.
[Tapusie B3aumoseiicTBus: PexumMbl nepegadn cooOIIeHusI.

Hasznauenns tunoB nanusix MPI BYTE u MPI PACKED.

bapnepnast cunxponu3zanus. LllnpokoBemaTensHblii 0OMEH.

CoOopka, paccbuika qaHHBIX. [ToHBINH 0OMEH.

PenynupoBannbie oneparu.

[IpounsBoanbie TuMbI AaHHbIX. KapTa Tumna.

MIPUBOJIUT



32.

33

35.
36.
37.
38.

MPI: Konctpyxkrops! Indexed u Hindexed.

. MPI: Koncrpykrop Struct, ®ynxnus MPI_Address
34.

CUDA: Annapartsbie ocobennoct GPU, koTopbie HE0OX0IMMO YUUTHIBATh MpU
pa3paboTKe aJIrOPUTMOB.

CUDA: Yposuu B3aumojeicTBus npunoxenuii u GPU.

CUDA: Hepapxus NOTOKOB.

CUDA: Bo3MOXXHOCTH CUHXPOHM3ALUH.

CUDA: Pacummpenue si3bika C st pabotst ¢ GPU.



denepaibHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaATENbHOE YUPE)KICHNE
BBICIIIETO 00pa30BaHUs
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Kadenpa BeranciuTenbHON TEXHUKU

IHacnopT KOHTPOJILHOI PadOTHI

no nucuuiuivie «lIlapannenbHoe mporpaMMUpOBaHueEy, 8§ ceMecTp

1. MeToanka oleHKH

KonrponbHas padora npoogurcs no reMam OpenMP, MPI, CUDA, Bkito4aeT OAHO 3a/1aHue.

Brimonnsercs nucbMeHHO.

2. Kputepun oneHkmn

Kaxxnoe 3amanne KOHTPOIHHOM pabOTHI OIIEHUBAETCS B COOTBETCTBUH C TTPUBEICHHBIMHU
HUKE KPUTEPHUSIMH.

KontponbHast pabora cuntaercsi HeBbINOJIHEHHOI, ecii pa3paboTaHHBIE aNTOPUTMBI
COAep)KaT MPHHIMIUAIBHBIE OMMOKHM, NpPOrpaMMHas peanu3alys He OTJIaXKeHa WIH
orcyTcTByeT. OIleHKa COCTaBiIsIeT 5 0auIoB.

Pabora BbImoNHEHa Ha MOPOrOBOM YPOBHE, €CIIM pa3paOOTaHHBIC AITOPUTMBI U UX
IporpaMMHasi peajau3anus cojaepxat omnoku. Ouenka cocrasiser 10 6amios.

Pabora BhImonHeHa Ha 0a30BOM YPOBHE, €CIHM pa3pa0OTaHHbIE aJrOPUTMBI M HX
nporpaMMHasl peanm3aius HE COACpXaT OIMMHUOOK W IO3BOJISIIOT OICHHUTH A(PPEKTUBHOCTH
napajieNIbHbIX BblunuciaeHni. Ouenka coctasiuset 15 6amios.

PaGora cunTaercst BBINOJIHEHHOH Ha NPOABMHYTOM YPOBHE, €CIHM pa3padOoTaHHbBIC
QJITOPUTMBI M UX MIPOTPaMMHAasi peanu3anus 3PQPEeKTUBHBI, JIETKO MAaCIITaOUPyEeMbl U TIO3BOJISIOT
HAIJSIIHO OIECHUTh 3((EKTUBHOCTH NapayieNbHBIX BbIUMCICHUH. OneHka coctaBuser 20
0asoB.

3. IIIkaja oueHKH

B oOmeil oneHke 0o aucHMIUIMHE Oauibl 3a KOHTPOJBbHYHO pPa0OTy YYMTBIBAIOTCS B
COOTBETCTBUHM C TpaBWIaMH OaJUIbHO-PEUTHHTOBOW CHCTEMBI, TPUBEACHHBIMH B pabodei
IporpaMMe AUCLHUIIINHBIL.

4. IlpuMep BapHaHTa KOHTPOJIbHOH PadoThI
BEINOTHATE BRIYUCTUTEIBHBIN SKCIIEPUMEHT TS OLIEHKU 2P PEKTHBHOCTH MapalICIIbHBIX

BBIUMCJICHHUI Ha IpUMepe 00pabOTKH IBYMEPHOTIO MacCHBa C paciapaieIHBaHHEeM
BBIYHCIICHUH ¢ TOMOIIIBIO TexHoJoruu OpenMP.



