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AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkod HMH(pOpPMAaLHMKW» BXOAWUT B
00pa3oBaTeNbHYl0 NPOrpaMMy BBICIIETO 00pa3oBaHuMs — MNpOrpaMMmy OakanaBpuata MO
Hanpaenenuto moaroroBku/ crnemuaigpHocTH 09.03.01 «MHpOpMaTnka U BRIYHCIHATETbHAS
TEXHHKa» HampaBieHHOCTH «lIporpaMMHbBIE CcHCTEMbl aHaiu3a, 0OpabOTKM W Iepenayn
JaHHBIX». Jluciummna peanusyercs kadenpoit «Nel4y.

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

I1K-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTHI CHCTEMHBIX IPOrPAaMMHBIX IPOJYKTOB

IIK-4 «Cnocoben pa3pabaThiBaTh TEXHHYECKHE CIEUU(UKAIMA HA MPOrpaMMHbIC
KOMIOHEHTBI M MX B3aMMOJICHCTBHUE, CLIOCOOEH MPOEKTUPOBATH MPOrpaMMHOE OOecIieYeHHE»

CojepxaHue JUCLUUIUIMHBL OXBAThIBACT KPYr BOINPOCOB, CBS3aHHBIX C MPUHLUIAMHU
OpraHu3alMd M NPOrPaMMHMPOBAHMS MAPAICNbHBIX BBIYUCICHHH Ha BBIYHCIUTENBHBIX
CpeICTBaxX PasHOTo Kiacca — OT MHOTOSICPHBIX MPOLECCOPOB, KIACTCPHBIX BBIYUCIUTEIIBHBIX
CHCTEM, BCTPOCHHBIX MYJBTHIIPOLECCOPHEIX BC 10 pacnpeneneHHBIX MyIbTHIPOLECCOPHBIX
BBIYUCIIMTEIBHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MHPOPMALIMOHHBIX U YIIPABISIOLIUX
CHCTEMax.

[lpenonaBanue AMCLMIUIMHBL TNpeAycMaTpUBaeT cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpolecca: JIEKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITEIbHAS
paboTa cTyzeHTa.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

O6mast TpyJOEMKOCTh OCBOCHHS AUCHMIUIMHBI COCTAaBIACT 3 3a4eTHHIX eauHUIBI, 108
YacoB.

SI3bIK 00y4YeHHMS O AUCLMILINHE KPYCCKUM »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenslo aucuuruinael «CUCTEMBI ¢ MapaienbHOl 00paboTkoi MHpOpMALMu» SABISETCS
o0y4eHHEe CTyJCHTOB IIPUHIMIIAM OpraHW3allud W MNPOrPaMMHUPOBAHMS  ITapajlIeIbHBIX
BBIYMCICHUH Ha BBIYMCIUTENBHBIX CPEACTBAX Ppa3HOro Kjacca — OT MHOTOSJIEPHBIX
MPOLIECCOPOB, KIACTEPHBIX BBIYUCIUTENbHBIX CUCTEM, BCTPOSHHBIX MYJbTUIpOLEcCOpHbIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
NpUMEHeHUs B MH()OPMAIMOHHBIX M YHPABISAIONMX CHCTeMax. V3yueHume Hacrosuei
JUCHMIUIMHBL  HeoOXoaumo ais dGQeKTHBHOH pabOThl ClienUanncTa  Ha BCEX OJTamax
JKM3HEHHOTO IMKJIa CHCTeM o00paboTkM HHGOPMAlUMM W YHPaBICHHS B COBPEMEHHBIX
TeXHHueckux cucremax. Jucuumimna «CucreMsl ¢ napajuielibHOH 00paboTKON MH(OpMaL»
[IepeHa3HaueHa JUI MONYyYCHHs CTYJCHTAMH HEOOXOIMMBIX UM HAaBBIKOB B  00JacTH
3¢ HeKTUBHOrO NPUMEHEHUs! TIEPCIIEKTUBHBIX CPEICTB BHIYMCIUTEILHON TEXHUKH, KOTOPBIE BCE
CTaHOBATCS IapaUICIIbHBIMU BBIYUCIUTEIbHBIMU IUIAT(OPMAMH, B TOM YHUCIE JUISl BCTPOCHHBIX
CHCTEM Pa3IMYHOT0 Ha3HAUYEHHUS U a3POKOCMHUYECKHX OOPTOBBIX KOMILJIEKCOB.

1.2. JucuMiuinHa BXOOMT B  COCTaB  4acTH, (OpPMHPYEeMOil  y4acTHHKAMH
o0pa3oBaTesbHbIX OTHOILECHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BhICIIEro 0Opa3oBaHus (Janee —
OIl BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3yJIBTATOB OOYUEHHMS 10 IUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbTatamu ocBoerus: OIT BO.

B pesynbrarte n3ydeHusi IMCUMILIMHBI O0yYalOIIUHCS JODKEH 00JaaaTh CICAyHOIUMU
KOMITCTCHIIMSMH WM UX 4YacTsAMU. KoMIeTeHIny 1 MHIUKATOPhl UX JTOCTHXKCHUS IPUBEICHBI B
Tabmuue 1.

Tabnuua 1 — IlepeueHb KOMIETCHIMI ¥ HHIMKATOPOB WX JOCTHKCHUS

Konn
Kateropus (rpynna) Ko 1 HauMeHOBaHUE HHAUKATOPA JOCTHXKEHUS
HauMEHOBaHHE
KOMIIETEHIIUH KOMIIETEHIIUH
KOMIICTCHIIUH
I1K-3.3.1 3HaTh CTaHAAPTHI peann3aluu
uHTepEiCOB NOAKIIOYAEMbIX YCTPOHCTB,
TEXHOJIOTHH Pa3pabOTKU U OTIIA/KU CHCTEMHBIX
MIPOJYKTOB, KOHCTPYKIMH PACIPENENeHHOTO 1
HapaJuIeNbHOr0 POrPaMMHUPOBAHUS, IPUHIHIIB]
OpraHH3alMHU U CXeMbl paOOTHI ONIEPALIMOHHBIX
CHCTEM, TIPUHIIUIIBI IOCTPOCHHS CETEBOTO
IIK-3 Criocoben B3aUMOJICHCTBHS
pa3pabaTbIBaTh [IK-3.Y.1 yMeTb NIPUMEHSTH A3bIKU

[MpodeccronanbHble | KOMITOHEHTHI

MPOrpaMMHUPOBaHHs HU3KOTO U BHICOKOTO YPOBHS,

KOMIICTECHITHH CHCTEMHBIX OCYIIECTBISIT OTJIQJIKY TPOrPaMMHBIX IIPOJYKTOB
IIPOTPaMMHBIX JUISL IIEJIEBON ONIEpallMOHHOM CHCTEMBI, paboTaTh C
MIPOAYKTOB JIOKyMeHTaLuei
TIK-3.B.1 BiiajieTh HaBbIKAMU HAITUCAHMS
HCXOHOTO KOJIa TPOTPAMMHBIX MIPOYKTOB JIJIst
LIEJICBBIX OMEPALHOHHBIX CUCTEM, BIIA/ICTh
TEXHOJIOTHSIMHU pa3pabOTKU U OTJIAIKK
CHCTEMHBIX IPOYKTOB, HABBIKAMH
pacmpeieIeHHOTO ¥ apauIeIbHOro
TPOTPaMMHPOBAHUS
I1K-4 Cnocoben I1K-4.3.1 3HaTh TUNOBBIE pEIlIEHUs, OMOIHOTEKH
TpodeccHonatbibie pa3pabaTbIBaTh MIPOTPAMMHBIX MO/IYJIEH, IIA0IOHBI, KITACChI
TEXHUYCCKHE 00BEKTOB, HCIIOJIL3yEMBIE IIPU pa3paboTke
KOMIICTEHIHH

crenuQuKay Ha
pOrpaMMHbIe

MIPOrPaMMHOT0 00ECIIEUSHHUS; 3HATh METO/IbI 1
CPEACTBA IPOCKTUPOBAHMSI IPOTPAMMHOTO




KOMITOHEHTBI ¥ UX
B3aMMOJIEHCTBHE,
crrocodeH
MPOEKTUPOBATh
pOrpaMMHOE
obecrieueHre

obecrieueHusi, 6a3 JaHHBIX ¥ IPOrPAMMHBIX
uHTepdeiicoB

[IK-4.VY.1 ymeTp MpOBOIUTH OIIEHKY U
000CHOBaHHE PEKOMEH/IyeMbIX PeLICHHUIA;
BbIpa0aThIBaTh BApUAHTHI PeaIn3aiy
POrPaMMHOT0 00ECIIeUEeHHs; IPUMEHSTh METO/IbI
U CpeJICTBA POSKTUPOBAHUSI IIPOTPAMMHOTO
obecrieueHus1, 6a3 JaHHBIX U TPOrPAMMHBIX
uHTepdeiicon

I1IK-4.B.1 BnageTs TeXHOIOTHEN
POrPaMMHUPOBAHUS, METOJJAMH U CPEJICTBAMH
MPOEKTUPOBAHUSI IIPOTPAMMHOTO 0OeCICUESHH S,
0a3 JaHHBIX ¥ IPOrpaMMHBIX HHTEp(eHCcoB

4. Conep:kaHue TUCIUILIHBI
4.1. Pacnpenenenue TpyJOEMKOCTH AUCLUILINHEI 110 pa3feiaM U BHIaM 3aHITHH.
Paznenbl, TeMbI AUCUMIUIMHEL U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCHMIUIMHBI, X TPYA0EMKOCTh

2.  Mecto aucuuminsbl B cTpykType OI1

JuciuruinHa MoxeT 0a3upoBaThCs Ha
TIPY U3YYEHHH CIIEAYIOINX JTUCIUIIINH!

3HaHUAX, paHee HpI/IO6pCTCHHLIX 06y'-Ia}OH_[I/IMI/IC$[

- HpOI‘paMMHpOBaHI/IC Ha sI13bIKaX BBICOKOI'O YPOBHS

— OmneparoHHbIE CUCTEMBI
— CucremMHOE IPOrpaMMHPOBAHUE

3HaHWA, MOJyYEHHBIC IPU H3Yy4YCHHWH MaTepHala JaHHOW IHUCIWIUIMHBI, MMEIOT Kak
CaMOCTOSTEIILHOE 3HAUCHNE, TAK U MOTYT HCIIOJIb30BaThCS IIPH U3YyUCHUH APYTUX AUCIMILINH:

— BrinyckHas KBamuduKauoHHas paboTa

3. O6mwem u Tpy,
JlarHabie 00 00mEM OObeMe AMCITUILT

JIOEMKOCTb JAUCIUIUINHBI
HHBI, TPYIOEMKOCTH OTJCJbHBIX BHIOB yueOHOMH

pa6OTI>I M0 JUCHHUIIINHE (Pl pacnpenacienue 3TOM TPYAOEMKOCTH 110 CCMCCTpaM) NpeACcTaBJICHbI B

Tabmume 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI

TpyA0oeMKOCTh MO
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne8
1 2 3
Oowasn mpyooemkocms OUCYURIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii no020nMoeKu 20 20
Ayoumopnule 3anamus, BCETO 4ac. 40 40
B TOM YHCIIE:

nekiwmu (J1), (dac) 20 20

npaktiuyeckue/cemunapckue 3austust  (113),

(gac)

naboparopusle padotsl (JIP), (dac) 20 20

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 14 14
Buo npomexcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.¥%)

r
IIpumedaHne:  kaHAMIATCKHUIT 9K3aMeH

Paznesbl, TEMBI JUCIUIUIAHBL Jexamm | 113 (C3)|  JIP ‘ KII ‘ CPC
> (dac) (1ac) (gac) (1ac) (gac)
Cemectp 8
Paspnen 1. [TapajuienbHble BBIYUCIUTENBHBIC IPOLECCHI 12 2
M apXUTEKTYPbI
Pasnen 2 [IporpaMMUpOBaHKe MAPAILICIbHBIX CHCTEM
2 12 3
¢ 0OMEHOM COOOLICHHUMH C Ucnob3oBanueM MPI
Pasnen 3. [IporpaMMupoBaHUe NapajliIebHBIX CUCTEM | 2 3 3
o01ei namsTeio ¢ ucnonszoBaHueM OpenMP
Pasnen 4. Tunoble MpoOIEMbIl B METO/IbI PEILICHHS ITPU 2 3
OpraHH3allK apauIeIbHbIX IPOrPAMMHBIX CHCTEM
Paznen 5. MeTozpl INIaHUPOBAaHUS M PACTIpEAEICHHS 2 3
MapaJuIelIbHBIX POLECCOB
Hroro B cemectpe: 20 20 14
Hroro 20 0 20 0 14

IlpakTuueckass TNOArOTOBKA 3aKJIIOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4arolMMHCS  ONPEAENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oyxmyuei
Ipo(ecCHOHANBHOM AESITEIPHOCTBIO.

4.2. CopepxaHue pa3esioB U TeM JICKINOHHbIX 3aHATHH.
ConepixaHue pa3/JesioB U TeM JCKIHMOHHbIX 3aHATHI NPUBEACHO B TabnuLe 4.

Tabauma 4 — COZ[Cp)KaHI/Ie Pas3acyioB U TEM JICKIIMOHHOI'O IMKJIA

Howmep pasnena HasBaHue 1 cofepkaHne pa3ziesioB U TeM JICKIIMOHHBIX 3aHATHI

1 Tema 1. @opmanbHas Moaens npouecca. OCHOBHBIC OHSITHS U
cBoiicTBa npouecca. Cucrema mpoueccos. Bzanumoneiicraue
mpoieccoB. OToOpaXkeHHe IPOIEcCOB Ha CTPYKTYpy DBM.
IIpoueccs! B cpene mynstunporpaMmmusix OC. IIporpaMmHo 1
anmapaTHo peaau30BaHHbIE IIPOLIECCH] B CTPYKType OBM n
BBIYHCITUTEIbHBIX KOMIUICKCOB.

OOMeH co001IeHNSIMU, CHHXPOHHBII 0OMEH ¥ aCHHXPOHHBIH
coobmeHusiMu. PanzeBy. Y naneHHsli npsiMoit 1OCTyI B IaMsTh
(RDMA). IIpoueccet u notoku B POSIX. IapannensHbie
BBIYUCIIEHUS C YIIPABJIEHUEM ITOTOKOM JaHHbIX (data-flow).
TTorokoBsie (streaming) BBIYUCIICHHUS.

Tema 2. Knaccel napamnensusix BC. CTpykTyphl napanienbHbIX
BC ¢ o6mum agpecHsiM npoctpancTBoM, SMP- u DSM-
apXUTEKTYpPbl, MyJIbTHAAEPHbIE MUKpOIIpOLiecCOpbl. CTPYKTYpbl
napautensHbix BC ¢ o6MeHoM coolrieHusmu, knactepusie BC,
pacnpenenennsie BK. ITokazarenu mynbrunpoueccopusix BC u
MapauleIbHbIX IPOrPAMMHBIX CHCTeM. [IpOn3BOIUTENBHOCTS,
napaiesbHOe YCKOpeHHe, 3 HeKTUBHOCT, MAaCIITA0UPYEMOCTb.
3akon Ampana. Te3uc I'ycraBcona.

2 Crennduxanust MPI. O6mume noustus. O6macts MpuMEHEHHS.
MPI: Mexanu3Mm 3amycka U BBIITOJHEHHs nporpamMM. ObdiacTu
CBSI3U U KOMMYHHKaTOpbl. O6mme npouexypst MPI:




Wnunuanuzanus, 3aBepuieHue.

Crenu¢ukanus OpenMP: O6mume mousitus. O6nacts
npuMenenus. JJupexrussl OpenMP. JlupexTusbl ais
ompeieNIeHus napauieabHol o0nacTy. JJupeKTUBbI A5
pacrnpe/ieieHHs BRIYUCICHUI BHYTPH NapasyIesibHO obnacTu:

namsTho. PacnapannenuBanue oneparuii
00paboTKH BEKTOPOB BEKTOPAMHU.

5 | PacnapannenuBanue BHIYUCICHUN B 4
TapaJuIeIbHBIX CHCTEMAX C 00IIEeH NaMsAThIO.

Bceero 20

4 [IpoGnema TynukoB. Busel Tynukos. Metoabsl 60ps0bI ¢

TYNUKaMH B [TApaJUIEIbHBIX IPOrPAMMHBIX CHCTEMaXx.
LenTtpann3oBaHHblid METO/] 00HAPYKEHHS TYIIHKOB.
JlenieHTpann30BaHHbBII METOT OOHAPYKECHUSI TYTHKOB.
[IpenoTBparieHne TYNMKOB B MapaJLICIbHBIX TPOTPAMMHBIX
cucreMax. CHHXpOHM3AIHUS JOTHYECKOT0 BPEMEHH B
napajenbHbIX IPOrpaMMHBIX cucTeMax. CHHXpOHHU3aIUs
(hU3MUECKOro BPEMEHHU.

5 Pacnpez{eneﬂne CTaTUYCCKUX U TUHAMHWYCCKUX CUCTEM

paboTy.

MIPOIIECCOB TI0 MpoLeccopaM napaiensHsix BC.
CroxacTuyeckue MeToisl. Mozielb MyJIbTHIIOTOKOBBIX
BeIYMCIIeHN birymoBa-Jlelzepcona. Ilnannposanue
MYJIbTUIIOTOKOBBIX BBIYHUCIECHUHN. «XKaaHBII MIaHUPOBILHUKY.
[TnanupoBumk «3aHsTeie TUCThs» [InanupoBmuk «IloxutnTens

4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOH pabOThI
VueGHBIM [IaHOM HE MPEIYCMOTPEHO

4.6. CamocTositenbHas paboTa 00yydaroXxcst

Buzpl camocToaTenbHOM paboThI U €¢ TPYI0EMKOCTh IPUBEICHBI B TA0IHILE 7.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS

Tembl TMPaKTUYECKUX 3aHATHH U UX TPYAOEMKOCTD IIPUBE/ICHBI B Ta6nuue 5.

Ta6m«1ua 5— HpaKTI/I‘ICCKHC 3aHATHUA U UX TPYJAOCMKOCThH

Tabnuia 7 — Bujisl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh
. Bcero, | Cemectp 8,
Bupn camocrostenbHON paboTh
Jac qac
1 2 3
H3yueHne TeopeTHueckoro MaTepuana 5 5
nuciinabl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenue pedepara (P)
IMoxroroBka K TeKyIeMy KOHTPOIIIO
5 5
ycneBaemoct (TKY)
Jomamrnee 3ananue (J13)
KonTtposbable paboTs 3a04HuK0B (KP3)
IoaroroBka k MpomMexKyTOUHON
4 4
arrecraryu (I[1A)
Bceero: 14 14

5. IlepeyeHb yueOHO-METOANYECKOrO OOECIEYEH s

JUTSE CAMOCTOSITEIBHON PabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)
VueGHO-METOMMYECKHE MaTepHasbl [Jisi CAMOCTOSATENbHOM paboThl 00YYAIONMXCS YKa3aHbl B

mi. 7-11.

6. IlepedeHb NeYaTHBIX U AJICKTPOHHBIX YYEOHBIX U3AaHUN
[NepeueHp me4aTHBIX M JIEKTPOHHBIX YUeOHBIX U3/IaHUI IIPUBECH B TabuIe 8.

Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3JIaHUI

W3 Hux No
Ne | Temsl npaktuueckux | POpMbl IpaKTUUECKHX | TpyJoOeMKOCTb, |MPaKTHYECKOM |pa3zaena
o/ 3aHATUI 3aHATUI (gac) MOATOTOBKH, | IUCIAIT
(1ac) JIMHBI
YueGHBIM MIIaHOM HE MPEyCMOTPEHO
|
Bcero
4.4. JlabopatopHbie 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHH M UX TPYAOEMKOCTh IIPHUBE/ICHBI B Ta0IuLE 6.
Tabmuna 6 — JlabopaTtopHbIe 3aHATHSI U UX TPYJOEMKOCTb
W3 Hux Ne
Ne HawnmeHnoBanne 1abopaTopHBIX paboT TpynoemkocTs, | mpakTHiecKoii | pasiena
n/n (gac) MOJITOTOBKH, | JUCITUII
(gac) JIHBI
Cemectp 8
1 | PacnpeneneHHbIe BEIYUCICHUS Hall 4 2
CTPYKTYPHBIMH JIAHHBIMH
2 | ®ynkiun MPI s 06paboTky nepechuiKu 4 2
JTAaHHBIX MEXJy Pacrpee/ICHHbIMU
IponeccaMu
3 | IapayutenbHas COPTUPOBKA JaHHBIX B 4 2
pacnpeeneHHbIX KOMILIEKcax
4 | [lapannenbHple UTEPAUUOHHBIC BRIYHCICHUS 4 3
B IApPAJUISNILHBIX CUCTEMAaX C 00LIeil

Komectso
SK3eMIULIPOB B
[ugp/ bubnunorpaduueckas ccpiika Oubnmoteke
URL agpec
(KpOMe 3NIEKTPOHHBIX
SK3EMILISIPOB)
(004.4/J136 | Jleun, M. I1.. TlapannenbHoe NporpaMMHUpPOBAHUE C 10
) ucnons3oBanueM OpenMP: ygeOHoe nocobue/ M.:
BUHOM. Jla6opatopust 3nauuii, 2008. - 120 c.
(004.4(075)/ | Pobauesckwmii, A.. Onepaunonnas cuctema UNIX: 27

P 58) yuebHoe nmocobue/ A. Pobauesckuii, C. Hemutorus, O.
Crecuk. - 2-e u3p.. - CI16.: BXB - [letepOypr, 2008. - 635
c.: puc.. - [Ipeam. ykas.: ¢. 619 - 635. - Ha c. 599 - 618:
I'noccapuii. - ISBN 978-5-94157-538-1: 199.00 p.
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- (YueOHHK 17151 BY30B).

HCCIIEZIOBATENbCKOrO BBIYMCIUTENBHOTO LIEHTPa MOCKOBCKOTO
rOCyZIapCTBEHHOT0 yHHBepcuTeTa uMeHn M.B.JloMmonocoBa

(004.451 J1
27)

JHeiiten X. M., I1. [eiiten k., Hoduec /1. P.
OmnepanmonHbie ciucTeMbl. OCHOBBI U IPUHITHIIBL. -3-€
u3z.. -M.: Bunom, 2006.-1024 c.

10

004.4 K66

Kopwmen T., Jleitzepcon Y., Pusect P. Anroputmsr:
[octpoenue u ananus. M.: MIITHMO, 2001, 960 c.

681.3 T 18

Tanenbaym, DHIPIO. ApXUTEKTypa KOMIIbIOTEpa. - 4-¢
u3n. - M. u ap. : [Turep, 2005. - 698 c.

8. IlepedeHb HHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeIbHOrO MPOoLecca MO JUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOTo odecrieueHus npezcrasieH B Tadmauue 10.

Tabmuna 10— [lepeuens nporpaMMHOTo o0ecrieueHus

004 T18

Tanenbaywm, D. PacnipeqiesieHHbIE CUCTEMBI : IIPHHIIMITBI 1
napaaurmsl . [lep. ¢ aurin. B. opOynkos. - CII0. :
[MUTEP, 2004. - 876 c.

12

681.3 T18

Tanenb6aym D. CoBpeMEHHBIE ONEPALIMOHHBIC CUCTEMBI -
2-e u3n. -CII6. u ap.: Iutep, 2005.-1038 c.

Ne n/m Hanmenosanue

1 Onepauunonnas cucrema Windows

2 Microsoft Visual Studio

3 [porpammusrii maker Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb524831(v=vs.85).aspx )

4 Intel C++ Compiler

004.4 B 63

Boesonun, B. B. [lapannensHble BEIUUCICHUS : yieOHOE
nocobue juist By30B / B. B. BoeBonun, Bii. B. BoeBoauH. -
CII6. : BXB - ITerepbypr, 2002. - XII, 608 c.

Tlony6 k., Ban Jloyn Y. Marpuutsie BeaucIeHuUs. M.
Mup, 1999, 548 c.

MPI: A Message-Passing Interface Standard. Version 3.1.
Message Passing Interface Forum. June 4, 2015
http://www.mpi-forum.org/docs/
mpi-3.1/mpi31-report.pdf

8.2. Ilepeuenn HH(POPMALMOHHO-CIIPABOYHBIX
OCYIIECTBICHHN 00Pa30BaTEIILHOTO MpoLecca 110 JUCIUILUINHE

[lepeuenp ucnonb3yeMblX HH()OPMALMOHHO-CIPABOYHBIX CHCTEM IIPEACTABICH B
Tabmuue 11.

CHUCTEM,UCIIOJIB3YyEMBIX npu

Tabauua 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumeHnoBanue

He npeaycmotpeno

OpenMP Application Program Interface. Version 3.0
May 2008.
http://www.openmp.org/mp-documents/spec30.pdf

Charles E. Leiserson, Harald Prokop. A Minicourse on
Multithreaded Programming. MIT Laboratory for
Computer Science, 1998
https://www.researchgate.net/publication/

2817427 A Minicourse on Multithreaded Programming

9. MatepuanbHo-TexHHYEeCKas 0a3a
CoctaB  MaTepHalbHO-TEXHUUYECKOHl  0a3bl, HEOOXOAMMOH I  OCYIIECTBICHHS
00pa30BaTeILHOrO MPOoIIecca MO TUCLMILTHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

Ne HaumeHnoBaHue cocTaBHOW 4acTu
n/n MaTepruabHO-TEXHUYECKOW 0a3bl

Homep ayauropuu
(pr HEOOXOIUMOCTH )

Maurice Herlihy, Nir Shavit. The Art of Multiprocessor
Programming. Morgan Kaufmann Publishers, 2008. 529

p-

http://coolfire.insomnia247.nl/c&mt/
Herlihy,%20Shavit%20-%20The%20art%200f%20
multiprocessor%?20programming.pdf

MynpTUMenUiiHas JIEKLIUOHHAs ayAUTOPHS

2 | CneuuanusupoaHHas sabopatopus «IIporpaMMHBIX cucTEM)

Ilepeuens

7. TlepedeHs 3IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB

HH(pOPMALMOHHO-TEIEKOMMYHUKAILIMOHHOM ceTr «IHTepHeT»

DJIEKTPOHHBIX 06paSOBaTCJ’[LHLIX pecypcoB

UH(OPMALMOHHO-

TENIEKOMMYHHUKAIIMOHHON ceTh  «VHTepHET», HEOOXOAMMBIX JUIA OCBOEHHS JHCIMILTMHBI
npuBe/icH B Tabnuue 9.

Tabmuma 9

- HCpe‘IeHL DJICKTPOHHBIX 06pa30BaTe.III>HLIX pecypcoB

TEJIeKOMMYHUKAIIMOHHOU ceTtu «IHTepHeT»

HH(POPMALIOHHO-

10. Ouenounsble cpeacTBa LIS TPOBEACHUS IIPOMEKYTOUHOM aTTeCTaIlII
10.1. CocTaB OLIGHOYHBIX CPEICTBIUIS MPOBEACHHUS IMPOMEXYTOUYHOH aTTeCTaluu
oOyJaromuxcs 110 JUCHUIUIMHE IpUBeJIeH B Tabmme 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEACHUSI IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTalui [lepeyeHb OIIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K OK3aMCHY

URL angpec

HaumeHnoBanue

http://parallel.ru/

Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOYYalOIIMMHUCS TPUMEHSETCS S5-0ajuibHasi IIKaJa OLUEHKH CPOPMUPOBAHHOCTH
KOMITIETEHIIMI, KOTOpasi mpuBe/ieHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIB30BATHCS
100-0annpHast  mKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTaHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL




Ta6auua 14 —Kpurepru oueHKH ypoBHs CHOPMUPOBAHHOCTH KOMITCTEHIIMI

Or1eHKa KOMITIETEHIIMN

5-OajuibHast IIKaia

XapakrepucTHKa chopMHPOBAHHBIX KOMIIETEHLIHI

napajulebHbIX Tpoleccos B rpymnme. OnpeneneHue Homepa
Ipolecca B IpyIe.

— oOyuaromuiics I1yOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
Matepuan;

— YBEPEHHO, JIOTHYHO, [I0CJIEJ0BATENBHO U IPAMOTHO €I0 M3J1aracT;

— ONMpasch Ha 3HAHUA OCHOBHOH M IONONHUTENIBHOH JHTEPaTypBl,

MPI: Ilpuem/nepenaya cooOIEHUIT MEXAY OTIACIBHBIMHI
MPOIECCaMHU.

MPI: I'pynnoBble (KOJUIEKTHBHBIE) B3aUMOJICHCTBHSI.
Pacceuika nenoro cooduienust nporeccam. COopka JaHHBIX OT
IIPOLIECCOB.

11

MPI: I'pynnoBble (KOJUIEKTHBHbBIE) B3aUMOJICHCTBHS:
Pacceuika gacteit coobmienust nponeccam. Coopka gacrteit
COO0OIIEHHSI C MPOLIECCOB.

12

MPI: ®yHkumu NOANEPKKU pacpeCTICHHBIX ONepaLIHii:
BeinonHeHne ri100apHbIX ONepanuii ¢ BO3BPaTOM
Ppe3yJbTaToB B IMIaBHBIH Mporecc. BrinonHeHne raodanbHbIX
onepalyii ¢ BO3BpaTOM pe3yJIbTaTOB BO BCE NMPOLECCHI.

13

MPI: CuHXpOHH3aLHUs IPOLIECCOB.

14

MPI: BupTyanu3anusi TONOJIOTHH.

15

[porpammuposanne MBC c o6mieii mamsitero. [Ipoueccsr n
notoku B POSIX

16

OpenMP: O6mwme nmousitust. O61acTh MPUMEHEHHSI.

17

Jupextusst OpenMP: [lupekTHBHI A7 OnpeaeneHus
napasuienbHoi 001acTu.

18

OpenMP: JlupeKTuBbl A5 paciupeneaeH st BbIYUCISHUH
BHYTpH TIapaJuIenbHoi obnactu: Jupextusa for.

19

OpenMP: JlupeKTuBbl A5 pacipeneaeH s BbIYUCISHUH
BHYTpH MapaiienbHoi obnactu: J{upextipa sections.
Jupekruga single.

«OTIIIIHO» ™
GAUTCHOY TECHO NMPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHUS C IPAKTUYECKON
JeSITEIbHOCTHIO HATIPABIICHUS,
— YMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUI'aEMbIE UM UJICH;
— JIeJIaeT BBIBOJIbI U 0000IICHNS;
— cBOOOIHO BJIAJICET CHCTEMOM CIICIIHATH3NPOBAHHBIX MOHSITHH.
— 00y4aroLHiACs TBEPJO YCBOWI NPOrPaMMHbII MaTepual, TPaMOTHO H
[0 CyNIECTBY W3/IaraeT €ro, ONHPasch HAa 3HAHUI OCHOBHOMU
JTUTEPATYPBI;
XODOLLIOY — HE JIONTyCKAaeT CYIIECTBEHHBIX HETOYHOCTEIH;
P — YBSI3bIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JEATEIBHOCTHIO
«3aUTEHO»
HaIpaBJICHUS;
— apryMEHTHPYET HayuHbIC TOJ0KCHUS,
— JIEJIaeT BLIBOJILI U 0000IIEHNS;
— BJIAJICET CHICTEMOH CIIeUAIM3UPOBAHHBIX TTOHSITHIA.
— obyyaronuiicss yCBOMI TOJIBKO OCHOBHOM HPOrpaMMHBIH MatepHal,
[0 CYyLIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIONYyCKaeT HECYIECTBEHHBIC OIMOKN 1 HETOYHOCTH;
«yZIOBJICTBOPHUTEIIEHO .
— HCTIBITBIBACT 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
«3aYTEHO»
HAIPaBIICHUS,
— c1abo apryMEeHTUPYET HaY4HBIC TTOJOKEHHS,;
— 3aTpyAHsieTcs B ()OPMYJIHMPOBAHHU BBIBOJIOB U 00001ICHHIT;
— YaCTHYHO BJIaJCCT CHCTEMON CIEIHATU3UPOBAHHBIX MMOHATHIA.
— 00y4arolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
MaTepuana;
— IOMyCKAeT  CYMICCTBCHHBbIE  OMIMOKM ¥  HETOYHOCTH  IPH
«HEYJIOBIICTBOPUTEIIHHO ”
paccMoOTpeHnH Ipo0IeM B KOHKPETHOM HalpaBJICHUM;
«HE 3a4TECHO»

— WCOBITHIBAET TPY/IHOCTH B MPAKTHIECKOM IPHMEHEHUH 3HAHUIA,
— HE MOXXET apryMEHTHPOBATh HAYYHBIC TTOJIOKEHHS;
— He GOpMyIUpPYET BBIBOJOB M 0000IICHHUN.

20

OpenMP: [/lupexTuBsl A pacnpeneneHus BBIYUCICHUN
BHYTpPH napajuiesibHoi obnactu: O0beJMHEHHE JUPEKTHUB
parallel u for (sections).

21

[Tpo6nema TynuKOB B MapauiebHbIX TPOrPAMMHBIX
cucremax. Buapl TynukoB. Metoast 60ps0bI ¢ TyMKaMu B
IapaJuIEIbHBIX IPOTPAMMHBIX CHCTEMaX.

10.3. TunoBble KOHTPOJILHBIE 3aaHUS MJIX HHbIE MaTEPHAIbL.
Bormpocs! (3anaun) Aist 3K3aMeHa NpejcTaBieHbl B Tabmuue 15.

Tabnuua 15 — Borpocs! (3aaun) st 9K3aMeHa

22

LlenTpann3oBaHHbIH METOJ| 0OHAPYKEHUS TYIHKOB B
napajieabHbIX IPOrPaAMMHBIX CHCTEMAX

23

,HCI_IGHTpaJII/ISOBaHHHﬁ METO 06Hapy)KCHI/I$I TYIIUKOB B
TapaJuICJIbHBIX ITPOrPaMMHBIX CUCTEMAaX

24

[IpenoTBpamieHne TYMUKOB B APAIEIBHBIX TPOTPAMMHBIX
cucremMax

Ne /it [epeuens BonpocoB (3a1a4) [Is SK3aMeHa Kon
HHJUKaTOpa
1 Brruncaurensusie nponeccel. @opmanbhas moaens. Cpoiictsa | [TK-3.3.1
rporecca. IK-3.Y.1
2 Cuctema npoueccos. HesaBucumsie mpoueccsl. TIK-3.B.1
BsaumopelicTBHE IPOLIECCOB. IK-4.3.1
3 [okasarenu napamuiensubix BC 1 BbrunciaeHuit MK-4.V.1
4 Knaccsl mapamnensabix BC [1K-4.B.1
5 CHHXpOHHAs U aCHHXPOHHAs OpraHu3alys oOMeHa
coobmeHusiva. RDMA.
6 MPI: Cranpapt MPI. O0mue noustus. O61acTu CBSA3H U
KOMMYHHKATOPBI.
7 Ob6umme nporeaypst MPI: Mnnnnanusanusi, 3aBepiicHue.
8 Ob6umme nporeaypst MPI: Onpeanenenue obuiero umcia

25

CI/IHXpOHI/BaLlI/Iﬂ JIOTHYECKOI'0 BPEMCHH B IapalICJIbHBIX
IIPOTrpaMMHBIX CUCTEMAX

26

CuHXpoHn3ays GU3MIECKOro BPEMEHH B MTapajlIeIbHBIX
MIPOrPaMMHBIX CHCTEMaX

27

Pacnipenenenue npoueccos no npoueccopam. Kpurepuu u
noaxozbl. Pacnpenenenue cTaTHuecKO CHCTEMBI IPOLIECCOB.

28

Pacnpenenenue npoeccoB Mo Mporeccopam.
I{enTpanusoBanublii Meto “Up-Down”

29

PaCHpCI[CJ'ICHI/Ie IIpOLECCOB I10 ITpoueccopam. I/IepapaneCKHﬁ
AJITOPUTM.

30

PacnpeneneHHe IIpOLECCOB I10 ITpoueccopam.
CToxacTHUECKHE AJITOPUTMBI.

31

(DopMaﬂmee MOJCIIN TTapalJICIbHBIX BBIYUCIICHUHN.




32 Monenb MyJIbTUIIOTOKOBBIX BbIUUCIeHHH biymoBa-
JleitzepcoHa.

33 ITnanupoBaHue MyJIbTHIIOTOKOBBIX BhIYucIeHHH. «KaaHblit
TUIAHUPOBIIHK»

34 [InanupoBanue MyJIbTHIIOTOKOBBIX BEIYHUCIEHHH.
[InaHnupoBHIMK «3aHSATHIE JTUCTHS»

35 [InanupoBanue MyJIbTHUIIOTOKOBBIX BHIUMCIICHHUH.
ITnanuposuwk «I[loxuturess pador»

36 OmnpepneseHre 00LIETo YKCiIa MapajlieIbHBIX MIPOLIECCOB B
rpymrme.

37 Onpenenenne HoMmepa nporiecca B rpymme. MPI

38 [Ipuem/mepenauya cooOMIEHMH MEX/y OTACIBHBIMH
MIPOLIECCAMH.

39 OpnHOBpEMEHHAs Iepeiadya 1 IPUEM COOOLICHUS MEXKIY
OTJENbHBIMH IPOLIECCAMHU.

40 CHHXpOHH3ALHUS TPOLIECCOB.

41 [IporpammupoBanue ¢ qupekTuBoi for

42 [IporpammupoBaHue ¢ TUPEKTUBON sections

43 [IporpammupoBaHue ¢ AUPEKTUBO single.

44 O6benunenne gupekrus parallel u for (sections).

45 IpuMeHeHne AUPEKTHB CHHXPOHH3ALHMH.

46 [IpenoTBpaiiieHre TYIIMKOB B LIEHTPAIN30BaHHBIX
napaJuieIbHbIX IPOrPAMMHBIX CHCTEMAX.

47 [penoTBpalieHne TYIUKOB B pacupeeIeHHbIX
napaJuieIbHbIX IPOrPAMMHBIX CHCTEMAX.

48 CHHXpOHH3ALHS JIOTHIECKOTO BPEMEHH B MapalIeIbHBIX
[POrPaMMHBIX CHCTEMax

Tabmuma 19 — [lepedueHb KOHTPOJIBHBIX paboT

Ne i/ IlepeueHb KOHTPOJIBHBIX PaboOT

He npenycmotpeHo

Bomnpocs! (3agaun) 1us 3agera / qudd. 3adera npeacTaBieHsl B Tadnune 16.
Tabnuua 16 — Borpocs (3amaun) asist 3auera / qudd. 3avera

Kox

Ne i/ Iepeuens Bonpocos (3a1ay) ais 3a4era / qudd. 3auera
P P (3ana1) 1 nhd HHIMKATOpa

YueOGHBIM IUIAHOM HE NPEeyCMOTPEHO

TlepeyeHp TeM JUIsi KypCOBOTO IPOEKTHPOBAHMS/BBITONIHEHHS KypCOBOM padOThI
npeacTaBieHbl B Tabuie 17.
Tabnuua 17 — [lepeueHp TeM Uil KYPCOBOTO IMPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

No /it IprMepHBIit IepedeHb TeM ISl KypPCOBOTO IPOSKTHPOBAHNUS/ BBITTOTHEHHUS
B KypCOBO# paboThbI

VYueOGHBIM IUIAHOM HE MPEeyCMOTPEHO

Bonpocsl i npoBeneHWs INPOMEXKYTOYHON AaTTECTAllMd B BHAE TECTUPOBAHUS
mpezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpumepHsIii Iepe4eHb BOIPOCOB VISl TECTOB

Kox

Ne n/n [IpumMepHbIii nepedeHs BOIPOCOB ISl TECTOB
HHIUKaTOpa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, Ipe/ICTaBIeHb! B Tabuue 19.

10.4. Meroguueckue  Marepuaigbl, — ONPEACIAIOMNE  HPOLEAYpHl  OLEHMBAHUSA
HWHJMKATOPOB, XapaKTepHU3YIOIIMX JTambl (OPMHUPOBAHMS KOMIETECHLMH, coaepxarcs B
JIOKIbHBIX HOpMaTuBHbIX aktax [ YAII, permaMeHTHUpYIOMIMX NOPSAOK M HPOLELYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O00YUYaroIInXCs
I'VAIL

11. Meroauueckue yKa3aHus Ui 00yYarOIIMXCSl IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroauyeckne ykazaHusi sl OOy4YalOIIMXCS II0 OCBOCHHUIO JIEKI[MOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHYE JICKI[MOHHOIO MaTepHala — JIOTHYCCKH CTPOMHOE, CHCTEMHOE,
riy0oKoe M SICHOE M3JIOKEeHHE y4eOHOro martepuana. Ha3sHaueHHe COBPEMEHHOIl JEKIHMH B
pamMKax AWCLHMIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCHO HHGOPMALHMIO MO TEME, a B OCBOCHHH
(yHIaMEHTaIbHBIX [POOJEeM JHMCUHMIUIMHBL, METOJOB HAyYHOrO MO3HAHMsS, HOBEHIIHX
NOCTIDKCHHH HayYHOW MBICTH. B y4eGHOM mpoliecce JICKIHS BBIIOIHSICT METOHOIOTHYCCKYIO,
OPraHM3aLMOHHYI0 U HH(OOPMAHOHHY0 GYHKIMH. JICKUHs pacKpbIBaeT HOHSITHHHBIN ammapat
KOHKPETHOI 00JacTu 3HaHus, e€ MPOOJIEMBI, JaeT LEeNbHOE IMPEICTaBICHHE O AWUCLHILIUHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTHUMH JHCHUILUTHHAMH.

[lnaHupyeMble Pe3ysbTaThl IPH OCBOCHUH 00YYAIOIMMHECS JIEKIIMOHHOTO MaTepHana;

— MOIyYeHHE COBPEMCHHBIX, LICNIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHIl, YPOBCHb
KOTOPBIX OIPEIessIeTCs LeJeBON YCTAHOBKOM K Ka)K/10M KOHKPETHOI Teme;

— MOJIyYCHHE OIbITA TBOPYCECKOIl pabOTHI COBMECTHO € MPEIOaBaTeiieM;

— pasBuTHe MPOGECCHOHATBHO-ACIOBBIX  KauecTB, JIIOOBM K  [pEAMETY U
CaMOCTOSTEILHOTO TBOPUYECKOTO MBILIUICHHS.

—  HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOMMMOTr0 VIS CAMOCTOSTEIILHOM paboThl;

— TOJIy4eHHEe 3HAHHH O COBPEMEHHOM YpPOBHE pa3BHTHsI HAyKH W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJKKAMIINE TOIbI;

— HAYYUThCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIAM, MOBTOPATH HMX B  PA3IMYHBIX
(opmynupoBkax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHHMSI BCEX HEOOXOUMBIX TSPMHUHOB U HOHATHH.

JIekMOHHBI ~ MaTepual MOXET CONPOBOXKIATHCA JAEMOHCTpAlMel ciaiijoB U
HCIIONBb30BAaHUEM pa3JaTOYHOrO MarepHana IpU IMPOBEACHHH KOPOTKHX AHUCKYyCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTJACIBHBIX TEMATHK 10 TUCLHILIHHE.

11.2. Meroauueckue ykasaHusl Uil OOyYarOLIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xoze BblmonHEHUs 1abOpaTOPHBIX pPabOT OOYyYalOIIUICS OOMKEH YIiyOuTb U
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJANETh COBPEMEHHOW METOMMKOH W TEXHHKOMH
IKCIEPUMEHTa B COOTBETCTBUM C KBaIM(UKALMOHHON XapaKTePUCTUKOH oOydaromierocs.
Beimnonnenue 1adb0opaTopHbIX pabOT COCTOUT U3 IKCIEPHMEHTAIBLHO-IPAKTHYECKOH, pacueTHo-
AHAINTHYECKON YacTel U KOHTPOJIHBIX MEPOIPUSATHIHA.

BeinonHeHnue s1abopaTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOH YacTbiO
W3y4YeHUS] JAUCLUIUIMHBI, ONpENeIseMOd y4eOHbIM IIJTAHOM, M OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHHE CIISYIONMX OCHOBHBIX 3324 00yYaloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
n3y4aeMbIX B paMKax JAHHOH AMCLUIIINHBL;




— 3aKpeIUIeHHe, Pa3BUTUC W ICTATH3ALMS TCOPETHYCCKHX 3HAHHM, MONYYCHHBIX HA
JICKLISX;

—  TOJyYeHHE HOBOM MH(OPMALMH [0 U3yIaeMOW TUCIHUILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHON  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHHEM U IPHOOpaMHU.

3ananue U TpeOOBaHMS K MPOBECHUIO Ja00PATOPHBIX PabOT
IMporiecchl: BHE 3aBUCHMOCTH OT KOJIMYECTBA MPOLECCOB B 33JlaHUM MPOrpaMma J0JDKHA

paboTaTh KOPPeKTHO Ha J000M 4dHcle mpomeccoB. Ilog TepMHHOM — «KOPPEKTHO»
MOIPa3yMEBaETC:

— BrinaBaTe 0MHAKOBBII pe3ynbTaT B 33/1a4ax, I7e OT YKMCIA HPOLECCOB HE 3aBUCUT
MaTeMaTUYECKHIl Pe3yIbTaT BHIYHUCICHHUIT (IIepBasi, YacTh 3aJaHUK BTOPOI M TPEThs
naboparopHsie paboThI).

— BeimaBaTe  pasmuuHBIE, HO IpaBUIBHBIE pPe3yNbTaThl B  3ajadax, IJe
MAaTeMaTUYECKMIl pe3ybTaT 3aBHCHT OT 4YHCIA IPOLECCOB (HAlpuUMep — 4acTh
3a1a4 2 1abopaTopHOI paboThI).

Beruncnenusa: HCIONB30BaHUE DPACHPEIENCHHBIX BBIYHCICHHH [JOIDKHO PpAcCIpenemiTh
HArpy3Ky M COKpAallaTb BpEMs BBIMOJIHEHMs 3a1aud, a HE YBEIMYUBATb BPEMS U KOJIMYECTBO
BBIUHCIICHHUII OTHOCUTEIIBHO OJJHO33Ja4HOT0 BhIIONHEeHHs. Hampumep:

— Ecnu BekTop n0inkeH OBbITh IE€peilaH OT OJHOTO MPOLECca APYTHM MPOLECCaM, TO
3TOT BEKTOP HY)KHO CO3aBaTh TOJIBKO B TOM IpoLecce, KOTOPhIH OyAeT pacchllaTh
JIaHHBIE, a HE BO BCEX.

KoMMyHHKanuu: Tak KaK BBIYHCIHTENN (IIPOLECCHI, IPOLECCOPHI MM BEIMUCIUTEIEHbIC
MAIlUHBL, KOTOpPBIE pEaM3yl0T BBIYHCICHHUA) 3aBEJOMO ObICTpee, 4YeM KOMMYHHKAIUH,
cllefIoBaTeNIbHO, TMepejiada JaHHBIX MEXKIy IpOIEecCOpaMH JOMDKHA ObITh  MHUHUMAJIBHO
HeoOxoaumoit. Hampumep:

— Ecnu npu coprupoBke Marpulibl OTAENIBHBIE IPOLECCHl JOJDKHBI COPTUPOBATH
OTIebHBIE CTONONBI (CTPOKH), TO HE CJIeAyeT I[epeaaBaTh MpoIeccaM BCHO
Mmatpunly. IlepemaBaTe crelyeT HEHNOCPEICTBEHHO CTPOKH, KOTOpble OymyT
OTCOPTHPOBAHBL.

— Oco0eHHO He CTOUT UCTIoJIb30BaTh MeTox Alltoall 1uist TpaHCIIOHUPOBAHUS MaTPHLL.

3ananus s 1a00paTOPHBIX padoT

JlaGopatophast pabota Nel. PacnipenieneHHbIC BEIYMCICHNS HaJl CTPYKTYpPHBIMU JJaHHBIMHU.
3amanue: Ilepecmats BekTop, pazmepHoctd M, N mporeccaM, HCIONB3Ys Pa3INIHbBIE
BUJIBI CBSI3H MEXJ1y IPOLiecCaMU. DJIEMEHThI BEKTOPA 3aJ1al0TCs IPOU3BOJILHO. DIIEMEHTbI
BEKTOpa IIE€PEChUIAEMOT0 M IPHHATOTO BEKTOpa, a TAKXKE BPEMsI BBIIIOJHEHUS JOJKHBI
OBbITh BBIBEJICHBI Ha YKPaH.

JlabopatopHast pabora Ne2. ®ynkumm MPI s 00paOOTKM NEpEChUIKM JaHHBIX MEXIY

pacrpeneaeHHbBIMI IPOIECCAMHU.
3ananue: CreHepupoBaTh B KaxaoM u3 N MporeccoB BeKTop uucen. Pa3mepHOCTH
BekTopa — M. IlpomsBecTd Mo3neMEHTHYI0 0OpabOTKy BCeX BEKTOPOB M IIOMECTUTH
PE3yJIBTHPYIOIINIA BEKTOp B KaKOM-IMOO mporecce. B pabore nCmons30BaTh CpeacTBa
MPI 115 opranu3any pacrpeieICHHbIX BBIYUCICHUH.

JlabopatopHast paGora Ne3. [lapamnensHas ~ COPTHPOBKAa JAHHBIX B  PacHpe/eIEeHHBIX

KOMITIEKCaXx.
3ananue: [IpousBecTH COPTUPOBKY 3JEMEHTOB B CTOJNOLAX (MM CTPOKAX) MaTPHIBI
pasmepHoct  NxM, C HCHONB30BAaHHEM PACIpPENCICHUS BBIYUCICHHHA MEXIy
nporeccamu cpenctsamu MPIL.
3ameuanue: IIporpamma JomkHa padoTaTh KOPPEKTHO Ha J1000M  KOJIMYECTBE
nponeccoB. Marpuiia Ipu TOM HE JOJIKHA MEHSTh CBOH Pa3MEPHI.

JlaGoparopHast pabora Ne4. IlapajuienbHble HTEpAlMOHHBIC BBIYMCICHUS B MapajlIeibHBIX
cucTeMax ¢ o0riel mamsaTei0. PacmapamiennBanune onepamuii 00pabOTKH BEKTOPOB BEKTOPAMH.
Peanu3oBath M pacmapajuieSMTh C TMOMOIIbI0 TexHojorun OpenMP  pasnuunbie
orepanyy HaJl BEKTOpaMH pazmepHocTd N.
JlaGoparopnas pabora NeS. PacmapasuieniBaHie BBIYHCICHHH B MapajuieNIbHBIX CHUCTEMax C
o01eit mamMsaThio.
Peanm3oBate u pacmapamienuTs ¢ momombio OpenMP anropuTMbel THIIOBBIX 3a1ad
00paboTku nHMOpMALKH (33a4H ONPEACIISIOTCS BADHAHTOM 3aIaHusl).

BapuanTel MHOMBHIyanbHBIX — 33JaHMii  Ha  JabopaTtopHble  pa0bOTBl  BbLAAET
Pero/iaBaTelb.

Crpykrypa u popMa oTyeTa 0 1abopaTopHOi padboTe
— 3amanue.

— Tekcr mporpaMmsl.

— Pesynbrar paboThl IPOrpaMMBI.

— BbIBOJBI

TpeboBanus kK ohopMICHHIO 0TYETA O Ja0OPATOPHOI padoTe

Otyer o naboparopHoil pabore opOpMIIsieTCS B COOTBETCTBUH C TPEeOOBAHHSAMHU
odopmirernu otuetoB 0 HUP, KypcoBbIX U JUIIOMHBIX MTPOEKTOB ciieayeT nonb3oBarsest [OCT
7.32-2001 w3pnanus 2008 rona (http://guap.ru/guap/standart/obl _main.shtml )

Otyer 0hOpMIISIETCS B AISKTPOHHOM M OyMa)KHOM BHUJIE.

11.3. Meroanyeckue ykazaHHs Ul 00Y4arOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOyUYArOLIUICS BBIIONHSIET PaboOTy IO
3aaHUI0 U IIPU METOAUYECKOM PYKOBOJACTBE IPEIOJaBaTeisi, HO 03 ero HenocpeacTBEHHOrO
y4acTHsL.

Jns oOyuaromuxcss mo 3a04HON (opMe O0OyudeHHsi, caMOCTOsTeNbHAs paboTa MOMKET
BKJIIOYATh B CE0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHUsS] CAMOCTOSTENBHON PaboThl, y 00yuaromerocsi popMupyercs
enecoo0pasHoe IUIAHUPOBAHKUE Paboyero BPEMEHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMCHHUS
U HaBbIKM B YCBOCHHM M CHCTEMATH3alMH NMPUOOPETAEeMBIX 3HAHWH, 0OECHeYrBaeT BBICOKHUIA
YPOBCHb YCIICBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJIy4YWTh HABBIKH ITOBBIIICHUS
podeCcCHOHANBHOTO YPOBHSL.

MeToanuecKuMH  MaTepuaiaMd, — HAlpaB/SIOMMMH  CAMOCTOSTEIBHYIO — paboTy
00yYarOUIUXCSASBISIOTCS

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUIUIHHE;

— METOQMYECKHE YKa3aHHs [0 BBIIOJIHCHHUIO KOHTPOIBHBIX PaboT (U1 00yYarOIIiXCst
110 32049HOU (opMe 00ydeH ).

11.4. Meroauueckue ykazaHus JUIs OOy4YaroOLIMXCS IO MPOXOXKICHHIO TEKYIEro
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUM
00Y4aroLMXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LIENbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.5. Meroauueckue ykazaHus Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIWH.



IIpomexyrounast ~ arrecTauusi  OOydYarOLIUXCS  NPEAyCMaTpHBaeT  OLICHUBAHHE
MPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00ydYeHHs 10 quciuiuinHe. OHa BKIIOYAET B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHHH, MOJYYEHHBIX OOYYaIOUIMMCS B IpoLecce
H3y4eHHs] BCCH JUCLMILUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITENIBHONW paboThl, CIOCOOHOCTH
NPUMEHATh WX ISl PEIIEHUs TNPAKTHYECKMX 3ajad. DK3aMEeH, KaK MPaBUIO, MPOBOAUTCA B
MeproJ| JK3aMEHALMOHHOM CECCHM M 3aBEpIIaeTCsl aTTECTALMOHHON OLIEHKOW «OTIMYHOY,
«XOPOILO», «YIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




