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AHHOTaNINA

Huctmummaa «CucrteMbl ¢ THapauielbHOW 00paboTkol uHGOpManMnW» BXOAUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HampasieHuio mnonarotoku/ cremuanbHocTH 09.03.01 «MHbopMaTHka W BBIYHMCIHTENbHAS
TEeXHUKa» HampaBieHHocTu/cnenuanu3auun «lIporpamMmupoBanue, aHaJUTHKa JaHHBIX MU
udposas Tpanchopmaryst cuctem». Jlucuurumaa peanusyercs kadeapoit «Nel4y.

JucuuiuinHa HauesneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIUX KOMIIETEHIMN:

[1K-3 «CnocoGen pa3pabaTbiBaTh KOMIOHEHTHI CHCTEMHBIX IPOTPAMMHBIX IPOTYKTOB)

IIK-4 «Cnocoben pa3pabaTbiBaTh TpeOOBaHHUS M IPOEKTUPOBATH IPOrPAMMHOE
o0ecrnieueHne»

CopnepxkaHue AUCLUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C IPUHLIUIAMU
OpraHu3aliiil M TMPOTPAMMHPOBAHUS MAPAJUICIBHBIX BBIUMCICHUH Ha BBIYHUCIUTEIBHBIX
CpeACTBax Pa3HOro Kjacca — OT MHOTOSAEPHBIX MPOLECCOPOB, KIACTEPHBIX BBIYUCIUTEIbHBIX
CHCTEM, BCTPOEHHBIX MyJbTUIpOeccopHbIXx BC 110 pacmpeneneHHbIX MyJIbTHIIPOLIECCOPHBIX
BBIYUCIIUTENbHBIX KOMIIJIEKCOB, METO/I0B UX NIPUMEHEHHUs B UHPOPMALIMOHHBIX U YIIPABIISIOLINX
CUCTEMaX.

[IpenonaBanre OUCHMIUIMHBI IpEeIyCMaTpUBaeT clieAylomye (OpMbl OpraHU3aLuu
y4eOHOr0 mporecca: JEKINH, JJaA00paTopHbIe pabOThl, MPAKTUUECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
paborta cTyeHTa.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTalus B hopme 3xk3ameHa (8 ceMecTp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHulbl, 108
4acoB.

SA3bIk 00yUeHUs 110 AUCIUTUIMHE «PYCCKUM»

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Lenbto aucuuminael «CHUCTEMBI ¢ MapauIeNbHON 00paboTKOM MHPOpPMAIMN SBISETCS
o0y4eHHe CTYACHTOB MpPHHLUMIIAM OpPraHM3alUU U MPOTPAMMHUPOBAHMS IAPaUICITbHBIX
BBIUMCIICHUM Ha BBIUMCIUTENBHBIX CpPEJCTBAX pa3HOro Kiacca — OT MHOTOSIEPHBIX
MIPOIIECCOPOB, KIACTEPHBIX BBIYMUCIUTENBHBIX CUCTEM, BCTPOCHHBIX MYJIbTHIIpOLEcCCOpHbIX BC
70 pachpeesieHHbIX MYJIbTUIIPOLECCOPHBIX BBIYUCIUTEIBHBIX KOMIUIEKCOB, METOJOB HX
OpUMEHEHHs B HMH(POPMAIIMOHHBIX M YHPABISAIOMIMX cHcTeMax. M3ydeHue HacTosmen
JUCHUIUIMHBL HeoOXxoauMo ansi d(pdexTuBHONM paboThl cheuuainucra  Ha BCEX JTamax
KU3HEHHOTO IHUKJIa CHCTeM o00paboTku wuHGOpMAMKM | YNPaABICHUS B COBPEMEHHBIX
TexHuueckux cucremax. Jucrumuimna «CucreMsl ¢ mapauieabHOM 00paboTKOM MHpOpMAIT
nepeHa3HaueHa s TOJYy4YeHHUs CTYIACHTaMH HEOOXOJUMBIX M HABBIKOB B  00JacTu
3¢ (HEeKTUBHOTO MPUMEHEHHUs TePCIEKTUBHBIX CPEJICTB BBIUMCIUTEILHON TEXHUKH, KOTOPhIE BCE
CTaHOBSITCS MapaJUICIIbHBIMUA BBIYUCIUTEIBHBIMH IJIaT(OpMaMu, B TOM YHCIE IJI1 BCTPOCHHBIX
CUCTEM Pa3IMYHOI0 Ha3HAUYEHUS U a3POKOCMHUYECKUX OOPTOBBIX KOMILIEKCOB.

1.2. JlucuumnuHa  BXOOUT B COCTaB  4acTH, (opMupyemMoll  y4acTHUKaMHU
0o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MpOrpamMmbl BhICIIEr0 0O0pazoBaHus (naiee —
OII1 BO).

1.3. IlepeueHb MIaHUPYEMbBIX PE3yIbTaTOB OOYUECHHUS 110 AUCLUILTUHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yibTaTramu ocBoenus OI1 BO.

B pesynbraTe u3yueHus AUCHUUIUIMHBI OOYYaIOUIUIICS TOJDKEH 00JIagaTh CIEAYIOUIUMU
KOMIIETEHIIMSIMH HIIM UX YacTsAMHU. KoMIeTeHIIMN U WHIUKATOPbI WX JOCTHKEHHsS IPUBEICHbI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JIOCTHKCHHUS

Konu
Kareropus (rpymnmna) Kom n HauMeHoBaHME HHIUKATOPA JOCTHIKEHHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIINHU

[1K-3.3.1 3HaTh CTaHAAPTHI peaIn3auu
UHTEP(PENCOB NOJKIIOYAEMbIX YCTPOMICTB,
TEXHOJOTHH pa3pabOTKU U OTIAJKH CUCTEMHBIX
MPOJIYKTOB, KOHCTPYKIIUU PACTIPEIEICHHOTO 1
napajuieJIbHOTO TPOrPaMMHUPOBAHUS, TPUHIIUIIBI
OpraHU3aIMu U CXeMbI pabOThI ONIEPAITMOHHBIX
CHUCTEM, TPUHIUIIBI IOCTPOECHUS CETEBOTO

T1K-3 Criocoben o
B3aUMOJIEHCTBUSA

paspadarsIsaty, [TK-3.Y.1 yMeTh NpUMEHSATH S3bIKU
[TpodeccnonanbHbIe | KOMITOHEHTHI
IIPOrPaMMUPOBAHUS HU3KOTO U BBICOKOTO YPOBHH,
KOMHCTCRIIH CHICTEMIHBIX OCYIIECTBIISATH OTJIA/IKy IPOrPAaMMHBIX TPOIYKTOB
MPOrPaMMHBIX 9 .
HPOTYKTOB ZULA LIENEBOH OMePaLIOHHON CHCTEMBI, paboTaTth C
JIOKyMEHTaluen
I1K-3.B.1 BnameTh HaBBIKAMU HATHCAHUS
HCXOJHOI0 KOJia MPOrpaMMHBIX TPOYKTOB JUIsSt
LIEJIEBBIX ONIEPALIMOHHBIX CUCTEM, BIIAJIETh
TEXHOJIOTUSIMU pa3pabOTKU U OTIAJKH CUCTEMHBIX
IIPOJAYKTOB, HABBIKAMH PACIpPEIEICHHOTO U
apajuIeIbHOTO MPOTrPaMMHUPOBAHUS
[1K-4 Cnocoben [1K-4.3.1 31aTh MeTo10JI0TUH Pa3pabOTKU
pa3pabaTbIBaTh IPOTPaMMHOT0 00eCIIeUeHHUs U TEXHOJIOTHH
[Ipodeccruonanbubie | TpebOBaHUS U IPOrpPaMMHUPOBAHHUS, METO/IbI U CPEJICTBA
KOMIIETEHIINH IIPOEKTUPOBATH POEKTHUPOBAHUS IPOTPAMMHOTO 00ECTIeYeHHUS,
MPOrpaMMHOE CTPYKTYp JaHHbBIX, 0a3 JAHHBIX U IPOrPAMMHBIX

o0ecrnieueHue uHTepdeiicon




[1K-4.VY.1 ymeTb NpoBOANUTH aHATIH3 TPeOOBAHUH,
MIPUMEHSITh METO/IbI M CPE/ICTBA IPOEKTUPOBAHUS
IIPOrpaMMHOT0 OOECTIEUeHUs], CTPYKTYpP JaHHBIX,
0a3 1aHHBIX, IPOrPaMMHBIX HHTEP(EHCOB
[1K-4.B.1 BnageTs MeTOIaMU U CPEACTBAMU
pa3paboTKu TPOrpaMMHOTO 0OeCTIeYeHHs U
TEXHOJIOTMEN TPOrpaMMHUPOBAaHMSI, METOIaMHU U
CpeICTBaMU MPOEKTUPOBAHUS TPOIPAMMHOTO
o0ecrieyeHus1, CTPYKTYp AaHHBIX, 0a3 JaHHBIX U
IIPOrpaMMHBIX HHTEpdeiicoB

2. Mecro aucuuruinael B cTpykType Ol
JluctumiimHaa MOKeT 0a3upOBaThCS HA 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIONTUMUCS
[PU U3YUYCHHUH CIIeTYIOUINX AUCIUILIINH:
— IIporpammupoBaHue Ha s3bIKaX BHICOKOTO YPOBHS
— OnepalioOHHbIE CUCTEMBI
— CucreMHOE TPOrpaMMHUpPOBaHUE
3HaHuUs, TOJYyYECHHBbICE NPH M3YyUYEHUU Marepuaia JaHHOW JAUCIHUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHUE, TAK U MOTYT HCIIOIb30BAThCS MPU U3yUECHUU APYTUX TUCIUILINH:

— BrimyckHas kBanupuKanuonHas padbora

3. O0beM u TPyA0EMKOCTh TUCIUILIAHBI
JlaHHbIe 00 00IIEM OO0BEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJIOB Y4eOHOU
paboTHI IO TUCIHUTUIMHE (M PACIIPEICTICHIE 3TOW TPYIOEMKOCTH IO CEMECTpaM) IMPEACTABICHBI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCITHIIITUHBI

TpyaoemkocTs Mo
Bun yaebHoM paboThI Bcero ceMecTpam
No8
1 2 3

Oowan mpyooemKocmep OUCUUNIUHBL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MmMoeKu 20 20
Ayoumopnuie 3anamus, BCEro vac. 40 40
B TOM YHCIIE:

nekiuu (JI), (dac) 20 20

npakTuyeckue/cemunapckue 3anstus  (I113),

(gac)

naboparopusie pabotsl (JIP), (dac) 20 20

KypcoBoil mpoekT (pabdota) (KII, KP), (4ac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 14 14
Buo npomesxcymounoit ammecmayuu: 3auer, 33 33
nudd. 3ager, sx3amen (3auet, Audd. 3a4, Ik3.) " i

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenuie TpyA0€MKOCTH JTUCLHUILIMHBI IO pa3JenaM U BUAaM 3aHATHH.
Pazgenbl, TeMBbI TUCITUTIITUHBI U KX TPYJIOEMKOCTh TIPUBE/ICHBI B TabuIie 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCIIUILINHBL Jexmm | T13 (C3) P KIVKP CP (uac)
’ (gac) (gac) (uac) (gac)
CemecTp 8

Paznen 1. [TapamienbHble BBIYUCIUTEIIBHBIC MTPOIECCHI 12 3

U apXUTEKTYPHI

Pazgen 2 [IporpaMmMupoBanwe mapauieIbHBIX CUCTEM 2 12 3

c 0OMEHOM COOOIICHHUSIMHU C MCIIOJIb30BaHueM MPI

Paznen 3. [IporpaMMupoBaHue nmapayuieabHBIX CUCTEM C 2 ] 3

0011eli mamMATEIo ¢ ncrosib3oBanreM OpenMP

Pazgen 4. TuroBeie mpoOIEMbI B METOABI PEIICHUS TTPH 2 2

OpraHM3alMY NapaJUICIbHBIX TPOTPAMMHBIX CUCTEM

Paznen 5. MeTob! IaHUPOBaHUS U pacpeaeIcHIs > 3

napajuieIbHBIX MPOIIECCOB

Htoro B cemectpe: 20 20 14
Hroro 20 0 20 0 14

IIpakTHueckas TOATNOTOBKA 3aKJIIOYAeTCAs B  HEIOCPEACTBEHHOM  BBIIIOJIHCHUHU
O0y4aroIMMUCST ~ OINpPENEeNCHHBIX  TPYNOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
poeCCUOHATILHOMN 1EATEIbHOCTBIO.

4.2. CopaepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
CogepxaHue pa3JesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TabmuIe 4.

Tabnuma 4 — ConeprxaHue pa3aesioB U TeM JEKIHOHHOTO LUK

Howmep pasznena Haszeanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Tema 1. ®opmanbHas Moaens npouecca. OCHOBHBIE TOHATHS U
cBoiicTBa npouecca. Cuctema npoueccos. Bzaumoneiictaue
npoueccoB. OToOpakeHrne NIpoLEeccoB Ha CTPYyKTypy OBM.
IIpoueccel B cpene mynprunporpaMMubix OC. IIporpaMMHO 1
anmnapaTHO pealln30BaHHBIE MTPOLIECCH B CTPYKType OBM un
BBIUUCIIUTENIbHBIX KOMILJIEKCOB.

OOMeH coOo0IIeHUSIMH, CHHXPOHHBIN OOMEH U aCUHXPOHHBIN
cooOuieHussMu. PanzeBy. Y janeHHbIi NpsMOi 10CTYI B aMSTh
(RDMA). [Ipoueccer u noroku B POSIX. IlapannensHbie
BBIUMCIICHUS C yIIpaBlieHUEeM OTOKOM AaHHBIX (data-flow).
[ToTokoBBIE (Streaming) BHIYMCIICHUS.

Tema 2. Knaccel napannensasix BC. CTpyKTypbl mapajienbHbIX

BC ¢ o6muMm agpecHsiM npoctpanctsoMm, SMP- u DSM-
APXUTEKTYPhI, MyJIbTUSICPHBIC MUKPOTIPOIIeCCOPBl. CTPYKTYpPBI
napauiensHbix BC ¢ ooMeHoM coobienusmu, kinactepusie BC,
pacnpenenennsie BK. Ilokazatenu mynstunpouneccopusix BC u
napajuieNbHbIX TPOrPaMMHBIX CUCTeM. [IpOM3BOIUTENEHOCTD,
napajiensHoe YCKOpeHue, 3 PeKTHBHOCTh, MACIITAOUPYEMOCTbD.
3akoH Ampana. Te3uc ['ycraBcona.

2 Crneuunduxamust MPI. O6umne noustusi. O61acTh MPUMEHEHHUS.
MPI: Mexanu3Mm 3arycka U BbIIOJHEHUs TporpamMM. ObnacTtu
CBSI3U M KOMMYHUKaTopsl. O0mmue npouenypst MPI:
Nuannmanuzanus, 3aBepiieHue.

3 Cnemudukarus OpenMP: O6mue noustus. O61acTh
npumeHeHust. Iupexktusbl OpenMP. JlupekTussl 11




OTpeieNIeHus TapayliebHON 00nacT. JIMPEKTHBBI s ‘ napajIeNIbHBIX CUCTEMaXx ¢ 00IIel NaMsIThIO.

pacnpeiesieHrs BRIYUCICHUH BHYTPH MapajuIeIbHON 001aCcTH: Bcero 20

4 [Tpobnema TynukoB. Bunsl TynukoB. MeTos1 60pb0bI C
TYIHMKaMH B [apaJuIEIbHbIX IPOTPAMMHBIX CUCTEMAX. 4.5. BeInonHeHue KypcoBOro nmpoeKkTa/ KypcoBoil paboTsl
LleHTpann30BaHHbII METOJ] OOHAPYKEHHUS TYITUKOB. Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

JenieHTpanu3oBaHHbIN METO OOHAPYKEHUS TYITHKOB.
[IpenoTBpalieHre TyNMKOB B MapajlieIbHbIX MPOTPAMMHBIX
cuctemax. CHHXpOHH3AIMS JIOTHYECKOTO BPEMEHU B
napajuieJIbHbIX IPOrpaMMHBIX cucTeMax. CHHXpOHU3AIUS

4.6. CamocrosTenbHas padoTa 00y4Jaromuxcs
(bU3UYECKOT0 BPEMEHHU.

Buse camocTosTeNnbHOM pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B TabuIe 7.

5 Pacnpenenenue ctaTuueCKuX U JUHAMUYECKUX CUCTEM
MIPOLIECCOB M0 Mpolieccopam napaiensubix BC.

CroxacTuyeckue MeTo/ibl. Mojienh MyIbTHIIOTOKOBBIX Ta6auua 7 — Buabl caMOCTOATENBHOM pabOThl M €€ TPYA0EMKOCTh

BBIYMCIICHUI BJ‘IYMOBa-.HCI/ISCpCUOHa. HnaHI/lpOBaHI/Ie v Bcero, | Cemectp 8,
MyJIbTHIOTOKOBBIX BBIYUCIICHUMH. «XKaIHbI MIIAHMPOBIUK. Buzt camocTosTebHOI paboThl uac yac
[TnanupoBmyk «3auatbie TUCThbs» [Inanuposuuk «Iloxururens
aboT» 1 2 3
P . N3yyenne TeopeTuueckoro MaTepuaia 5 5
43 I qucuuruael (TO)
T. . IIpakTrueckue (ceMHHfilpCKHe) 3aHATUSA ; S Kypcosoe npoextiposarte (KII, KP)
€MBI IIPAKTUYECKUX 3aHSATHH U UX TPYJTOEMKOCTE IPUBEAECHEI B TaOIHIIE 5.
P Py puBea I PacuerHo-rpaduueckue 3amanus (PI'3)
Brimonnaenue pedepara (P)
Tabmuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJI0EMKOCTh T[IOArOTOBKA K TEKYIIEMy KOHTPOIIIO s s
N | T o T Mzmmx | Ne ycneBaemoctH (TKY)
)
0 MBI PAKTHYECKHX OPMBI MPAKTHYECKHUX PYJIOEMKOCTD, |IIPaKTUYECKOM |pa3aena Tlomamsee 3ananne (J13)
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
Kontponsnsie padbotsl 3a04ankoB (KP3)
("ac) JIMHBI 0 -
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHO OArOTOBKA K HIPOMEHYTOTHOH 4 4
l ‘ arrecrauuu (ITA)
Bcero: 14 14
Bcero
4.4. JlabopaTopHBbIE 3aHATHS 5. IlepedeHp yueOHO-METOIUIECKOTO 0OeCTIeueHUs
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IPUBEICHBI B TabIHIIE 6. JUISL CAaMOCTOSITENIbHOM pabOThI 00YYArOMIMXCS IO JUCIUILINHE (MOIYJIIO)

Y4eOHO-MeTOIMYECKUE MaTepUasbl JUIsl CaMOCTOSITENIbHON paboThl 0OYyYaroIIMXCsl yKa3aHbl B

Tabnuia 6 — JlabopaTopHbIe 3aHITHS M X TPYJIOEMKOCTh ILIL. pasfienos 6-11.

N3 Hux No .
No TpyaoemkocTs, | mpaxiaecxoii | pasnema 6. IlepeueHb MeYaTHBIX M ANEKTPOHHBIX chz6HHX U3IaHHH
HaumenoBanue nabopatopHbix paboT [lepedeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3aHUI IPUBEACH B TabuIie 8.
/1 (dac) IMOATOTOBKH, | DUCIIHAI N
(aac) [ Tabnuia 8— [lepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUESOHBIX M3AaHUN
ey S——
Mudp/
1| Paciipenenennbie BEUCICHUA Ha/l 4 2 bp Bubnuorpaduyeckas cchlIKa 6udmIoTEKe
CTPYKTYPHBIMHU JaHHBIMH URL anpec (KpOME SIEKTPOHHBIX
2 | ®ynkuuu MPI 11 06paboTkH nepecbulKu 4 2 SK3EMILISIOB)
A@HHBIX MEX1y paclpe/ICICHHRIMA (004.4/J136 | JleBun, M. I1.. TlapamnenbHoe MpOrpaMMHPOBAHUE C 10
mporeccaMmu
) ucnonbszoBanueM OpenMP: yuebHoe nocobue/ M.:
3 | [lapannenpHas COPTHPOBKA JAHHBIX B 4 2 3
PACTIPEIEIEHHBIX KOMILIEKCAX BMHOM. Jla6opatopus 3uanuit, 2008. - 120 c.
4 | HapasmiebHble MTEPALHOHHBIE BEIUHCIICHHS 4 3 (004.4(075) / | PobaueBckwmii, A.. OnepaunonHas cucrema UNIX: 27
B MapaJuIeNbHBIX CUCTEMAaX C 001ei P 58) yaeOHoe mocodue/ A. Pobauesckuii, C. Hemutorus, O.
namMaAThI0. PacnapaiuienuBanue onepanui Crecuk. - 2-¢ u3j.. - CI16.: BXB - ITetepOypr, 2008. - 635
00pabOTKH BEKTOPOB BEKTOPAMH. c.: puc.. - IIpeam. ykas.: ¢. 619 - 635. - Ha c. 599 - 618:
5 | PacnapajuienvBaHue BbIYHUCICHUN B 4 3




I'moccapuii. - ISBN 978-5-94157-538-1: 199.00 p.

(004.451(075) | I'opnees, A. B. Onepannonubie cuctemsl: yueOuuk/ A. B. | 37

http://parallel.ru/ JIaGoparopus [lapannensHbpix HHOOPMAIIMOHHBIX TeXHOJIOTHI HayuHo-
HCCIIEI0BATENBCKOTO BEIUMCIUTENILHOTO IIEHTpa MOCKOBCKOTO
rocyapCTBEHHOro0 yHuBepcutera umeHu M.B.JlomoHoCcOBa

I'68) T'opnees. - 2-¢ uzn.. - CI16.: ITUTEP, 2006. - 415 c.: puc.
- (YueOHUK 115 BY30B).
(004.451 Hewiten X. M., I1. Jletiten k., Yoduec 1. P. 10
27) Onepanunonueie cucteMbl. OCHOBBI M IPUHIIUIIBL. -3-€
n3a.. -M.: bunom, 2006.-1024 c.
004.4 K66 Kopwmen T., Jleiizepcon Y., Pusect P. Anroput™msr: 3

[MocTpoenue u ananuz. M.: MITHMO, 2001, 960 c.

681.3 T 18 Tanenbaym, DHApIO. ApXUTEKTypa KOMIIbIOTEpa. - 4-¢ 3
3. - M. u gp. : [Turep, 2005. - 698 c.

8. Ilepeuerpr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp MPOrpaMMHOIO OOECIEYEHHS, HCIOIb3YEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNpHOrO MpOoIecca M0 AUCLUIIUHE.
[Tepedenp UCTIONB3YEMOTI0 IPOTPAaMMHOTO oOecrieueH s npeacTasiieH B Tadnue 10.

Tabnuna 10— Ilepeuens nporpaMmMHOro obecrneyeHus

004 TI8 Tanenbaym, O. PactipeniesieHHbIC CHCTEMBI : TPUHIUIIBI 1 | 12
napaaurmel . [lep. ¢ anri. B. ['opOynkos. - CII6. :
[TUTEP, 2004. - 876 c.

Ne mi/m HaumenoBanue

1 OmnepanuonHas cucrema Windows

2 Microsoft Visual Studio

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

4 Intel C++ Compiler

681.3 T18 Tanen6aym 3. CoBpeMEHHBIE ONEPAIMOHHBIC CUCTEMBI - | 2
2-e m3x. -CI16. u ap.: ITutep, 2005.-1038 c.
004.4 B 63 Boesoaun, B. B. [1apannenbHbie BbIUKCICHHS | yUeOHOE 1

nocobue 11 By3oB / B. B. BoeBonun, Bn. B. BoeBoaus. -
CIIG. : BXB - ITerepOypr, 2002. - XII, 608 c.

I'omy6 k., Ban Jloyn Y. MaTtpuunbie BeraucieHus. 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 UHGOPMALIHOHHO-CITPABOYHBIX CHCTEM,UCIIOJIB3YEMBIX npu
OCYIIECTBICHIH 00Pa30BaTEILHOTO MPOIECca O AUCIUTUINHE

[lepeueHb HCMOAB3YyEMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTaBICH B
Tabmmre 11.

Tabnuua 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HauMmenoBanue

He npenycmoTpeno

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. MarepuanbHo-TeXHUYECKas Oa3a
CoctaB  MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOW [UIs  OCYIIECTBJICHUS
00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCIUIUINHE, MpeCcTaBIeH B Tabuuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUECKOH 0a3bl

Ne HaumeHnoBanue cocTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOUMOCTH)

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%200{%20
multiprocessor%20programming.pdf

MynbsTUMeUITHAS JEKIHOHHAS ay AUTOPUS

2 | CnenuanusupoBaHHas Jadboparopust «IIporpaMMHBIX cucTEM»

YuranbHbIA 3a71 OMOINOTEKN

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAITHOHHOM cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIeKOMMYHUKAalIMOHHON ceTn «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpPCOB HH(OPMALIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTh «HTepHEeT»

10. OueHouHble CpeaCTBA A7 IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTtaB OIIEHOYHBIX CPEACTBAJISA MPOBEACHUS MPOMEXKYTOUYHOHW aTTecTaluu
o0ydJaronuxcs Mo JUCIUTIINHE TTpUBe/ieH B Taommie 13.
Tabnuua 13 — CocTaB OIIEHOYHBIX CPEICTB ISl MPOBEACHHSI IPOMEKYTOUHOM aTTecTallu

Bua npomMexyToO4HOM arTecTalnuu [lepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Cruncok BOIIPOCOB K 3K3aMCHY,;

URL anpec HaumenoBanue

10.2. B kauecTBe KpUTEpHUEB OLEHKH YpPOBHA C(OPMHUPOBAHHOCTH (OCBOEHU)
KOMITETEHIMI O0ydaronuMuUcs MpUMEHsieTcs S-0ajibHasi MIKana OLUEHKH c(hOopMHpOBAHHOCTU
KOMIIETEHINH, KoTopas mpuBejeHa B Tabuuie 14. B Teuenne cemectpa MOXET MCIOIB30BaThCA




100-0ammpHas  IIKasia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMbl ~ YHUBEpPCHUTETa,  IpaBuia

HCIIOJIB30BaHUA KOTOpOI)JI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1eHKa KOMITETEHITUI

5-OajuIbHAs HIKaIa

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIINIH

«OTIIMYHO»
(GauTCHO»

OO0yuarormuiics:

— r1yOOKO U BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepHra,

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONUpasiCh Ha 3HAHHMS OCHOBHOM M JIONOJHHUTEIBHOW IJIUTEpPaATypHI,
TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHHUS C MPAKTHYCCKOM
NeSATEIIbHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTACMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI U 000OIIEHHUS;

— CBOOOJIHO BJIJICET CHCTEMOH CIICIUAIN3UPOBAHHBIX TOHITHH.

— OPaBUILHO BBIMOIHUI OT 90% 10 100% TeCTOBBIX 3ajaHui .

«XOpOoLIO»
<Ga4YTCHO»

OOyuarommiics:

— TBEPAO YCBOWJ MPOrPAMMHBIN MaTepuall, TPaMOTHO U IO CYIIECTBY
U3Naraer ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIAJICET CUCTEMOMU CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— mpaBWJIbHO BeIMOJHUA OT 70% 10 89% TeCcTOBBIX 3aMaHui .

«YHAOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IMpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIONYCKAeT HEeCYIICCTBEHHBIE OMOKHA U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHS B MPAKTUYECKOM MPUMEHEHUH 3HAHHMA
HaIpaBJICHUS,

— c1abo apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHseTCs B OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUN;

— YaCTUYHO BJIAJICET CUCTEMOM CIELUATM3UPOBAHHBIX MOHITHUM.

— MPaBHJIBHO BRIMOJHUA OT 51% 10 69% TeCTOBBIX 3ajaHuil .

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4TCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;

— JIOTyCKaeT  CYNIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlICHUM;

— HCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM MIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He (OpMYJIHPYET BBIBOAOB U 0000IICHUH.

— NPaBUJILHO BBINOJTHUI MeHee 51% TecTOBBIX 3aIaHuil .

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUsI WM UHBIE MaTEePUAIbI.
Bompocsl (3agaun) Ass 9K3aMeHa IpeIcTaBlIeHbl B Ta0uie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne n/m [lepeuens BonpocoB (3aa4) AJs IK3aMeHa Koz
WHAWKATOpa
1 BoruncnurensHblie npoueccel. @opmanbHast moaens. Cporicta | [1K-3.3.1
rporecca. [IK-3.¥.1
2 Cucrema nponeccoB. HezaBucumbie npomeccsl. TIK-3.B.1
B3anmopeiicTBre Mpoueccos. [IK-4.3.1
3 [Tokazarenu napawienbHbix BC u BeraucieHuni IK-4.V.1

4 Knaccsl napamiensHbeix BC

5 CuHXpOHHAs ¥ aCHHXPOHHAsI OpraHu3aIus ooMeHa
coobmeHussMu. RDMA.

6 MPI: Cranmgapt MPI. O6mue nousatus. O0IacTH CBSA3H H
KOMMYHHKATOPBI.

7 O6mme nponeaypsl MPI: Mnunmanuzanusi, 3aBepiicHue.

8 O6mue nporeaypst MPI: Onpenenenue obmiero yucia
napauleJIbHBIX IPOLECCOB B rpynne. OnpenencHue Homepa
npolecca B rpyIe.

9 MPI: [Ipuem/niepegava cooOmEeHNH MKy OTACITbHBIMU
IPOLIECCAMH.

10 MPI: I'pyninoBsle (KOJIJIEKTUBHBIE) B3aUMOJEHCTBHUSL.
Paccbuika nennoro coobuienus npoueccam. COopka JaHHBIX OT
IIPOLIECCOB.

11 MPI: I'pynmnoBbie (KOJJICKTUBHBIC) B3aUMOICHCTBUS:
Paccruika yacreit coobmmenus npoueccam. COopka gacten
COOOLIEHHUS C MPOLIECCOB.

12 MPI: ®yHKIMM NOAAEPKKHU pACIIPEICIICHHBIX OIEPALlN:
Beinonnenue rio0anbHbIX onepanuii ¢ BO3BpaToM
pe3yIbTaTOB B IJIABHBIN Mporiecc. BrimomHeHne rmo0anbHbIX
olrepauuii ¢ BO3BpaTOM pPe3yJIbTaTOB BO BCE IPOLIECCHI.

13 MPI: CunxpoHu3aius Iporeccos.

14 MPI: Buptyanuzanus TONOJOTHH.

15 [IporpammupoBanue MBC c o0mieit namsiteio. [Iponeccsr u
notoku B POSIX

16 OpenMP: O6mue noustusa. O61acTh NPUMEHEHUSL.

17 Hupextussl OpenMP: JlupekTuBbl AJ1s ONpeAEICHUS
napajsiesIbHONW 001aCcTH.

18 OpenMP: JlupekTuBbl AJ1s pacipeieieH s BBIYUCICHUN
BHYTpPH NapajuienbHoi obnactu: Jlupekruna for.

19 OpenMP: JlupekTuBbl AJs pacipeieleH s BBIYUCICHUN
BHYTpPH NapajuiesbHoM o0nactu: JlupekTusa sections.
Hupekrtuna single.

20 OpenMP: JlupekTuBbI AJIs paclpeneacHus BBIYUCICHUN
BHYTpH NapasuieabHoi obnactu: O0beIMHEHNE TUPEKTUB
parallel u for (sections).

21 [Tpo6GyieMa TYyNHUKOB B NapaijiesIbHbIX TPOrPaMMHBIX
cucreMax. Buzpl TynukoB. MeTo il 60pb0bI ¢ TYMUKaMH B
NapauIeJIbHBIX IPOTPAMMHBIX CHCTEMAX.

22 LlenTpanu3oBaHHbII MeTO] 0OHAPYKEHUS TYITHKOB B
NapauIeJIbHBIX IPOTPAMMHBIX CHCTEMAX

23 JlenieHTpanu30BaHHBINA METOI OOHApPYKEHUs TYIIUKOB B
NapauIeJIbHBIX IPOTPAMMHBIX CHCTEMaX

24 IIpenoTBpamnieHue TyNMKOB B MTapaJUIEIbHbIX TPOTPAMMHBIX
cUcTeEMax

25 CHUHXpOHU3aLHS JIOTHYECKOTO BPEMEHH B IApAJIJIEIbHBIX
IIPOrPaMMHBIX CUCTEMAX

26 CunxpoHu3zanus Gu3n4ecKoro BpeMEeH! B MapauleNbHbIX
IIPOrPaMMHBIX CUCTEMAX

27 Pacnpenenenue nporeccos no npoueccopaM. Kpurepuu u

OAXOJBI. PaCHpeI[e.HeHI/IC CTaTUYECKOM CHCTEMBI ITPOLECCOB.

I1K-4.B.1




28 Pacnpenenenue nmpoueccoB no mpoueccopam.
[lenTpasm3oBannsblii Mmetox “Up-Down”

29 Pacnipenenenue nmpoueccos no npoueccopam. Mepapxuueckuii
QJITOPUTM.

30 Pacnipenenenue nporeccoB mo nporeccopam.
CroxacTuyeckue aaropuTMBbl.

31 PopManbHbIE MOJIEIN NAPAJLIEIbHBIX BEIYMCICHUMN.

32 Moenb MyJIbTUIIOTOKOBBIX BhIUHMCIICHUH biiyMoBa-
Jlelzepcona.

33 [InanupoBaHre MyJIbTUIIOTOKOBBIX BBIYMCICHUHN. «OKaaHbIi
TIJITAHUPOBIIMKY

34 [InanupoBaHue MyJIbTUIIOTOKOBBIX BHIYUCIICHUI.
[TnanupoBIIMK «3aHSTHIE JIUCThS»

35 [InanupoBaHue MyJIbTUIIOTOKOBBIX BBIYUCIICHUM.
[Tnanuposmuk «Iloxururens padboT»

36 Omnpenenenne o0IETo YKCIa MApAIIICIBHBIX MTPOIECCOB B
rpymnmne.

37 Omnpenenenue HoMepa npoiiecca B rpynme. MPI

38 [Ipuem/nepenayua cooOLIeHUN MEXKTY OTACTbHBIMU
IIPOLIECCAMH.

39 OpHoBpeMeHHas repeaaya u MpueM COOOLICHUS MEKITY
OTJIEJIbHBIMU MPOLIECCAMHU.

40 CUHXPOHM3AIIMS TPOIIECCOB.

41 [IporpammupoBaHue ¢ TMPEKTUBOI for

42 [TporpaMMmupoBaHue ¢ AUPEKTUBOM sections

43 [IporpamMmmMupoBaHue ¢ TMPEKTUBOM single.

44 Oo6wenunenne qupektB parallel u for (sections).

45 [IpuMeHeHne JUPEKTUB CUHXPOHHU3AIUH.

46 [IpenoTBpallieHNe TYIUKOB B LIEHTPATU30BaHHBIX
napajuiebHBIX TPOrPAMMHBIX CHCTEMAX.

47 [IpenoTBpailieHe TyNUKOB B pacpeieeHHbIX
MapajuieIbHbIX MPOTPAMMHBIX CHUCTEMAX.

48 CuHXpOHM3aLUS TIOTUYECKOTO0 BPEMEHH B MapalIeIbHbIX

IIPOTPaMMHBIX CHCTEMAX

Tabnuma 18 — [TpumepHbIl TepedeHb BOMPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJIHUKATOpa

Ha kakue qBa mpuUHIMITHATBHBIX BUJIa C TOUYKH 3PEHUS BOBMOYKHOCTH
oOMeHa TaHHBIMH Pa3JIENSIFOTCS MapaJUIeIbHBIC BEIYUCIUTEIHHBIC
CUCTEMBEI?

VYcTaHoBUTE COOTBETCTBUE MEXKAY TUIIAMHU MMAPALIEIbHBIX CUCTEM U UX
OIHCaHUEM.
1. CummMmeTpuuHble MyJIbTUIIPOLIECCOPHBIE cUCTEMBI (SMP)
2. Cucremsl ¢ GU3NYECKU pacpeieICHHOM, HO JJOTHYSCKU 001Ien
MaMsIThIO
3. CucreMbl ¢ 0OMEHOM COOOIIEHUAMA

A. HesaBucumoe aipecHOE MPOCTPAHCTBO: ajipec 00paleHNs B
MaMsTh — aJpec JOKAIbHOU MaMATH

b. O6mee anpecHOe MPOCTPAHCTBO, HO OOpAIICHHE K MAMSATH ABYX
THUIIOB: HAMPAMYIO K CBOCH JIOKATbHON MaMITH U K YY>KOU MaMsaTh
gyepe3 CHCTEMY CBSI3U

B. OO6uee anpecHoe mpoCcTpaHCTBO: MporpamMma, uaymas Ha Ji00oM
MIPOIIECCOPE CUCTEMBI, MOXKET OOPaTUTHCS K JI000H sSUeiike maMaTu
(o011ero agpecHOro MPOCTPAHCTBA)

Br10epuTe 01HO MpaBMWIIBHOE OMUCaHUE PAOOTHI HEOIOKUPYIOIEH
(GYHKIIMU OTIPABKH COOOMICHUSIMU B TIAPAILJICIIBHBIX CUCTEMaX C
00MEHOM COOOIICHUSIMH:
A. Pabora otnpaButelns OyaeT 3a0JOKHpPOBaHa JI0 TEX MOp, MOKa
MoJIy4yaTesib He TOJIYYHT JaHHbIC
b. Pabora ornpaButens OyaeTr 3a0J0KHpPOBaHa JI0 TEX MOp, MOKa
naHHbIe U3 Oydepa He OyayT CUNTAHBI CPEIOH BHIMIOJTHEHUS
B. OrmpaButenb CMOXET IPOJIOJDKUTH paboTy cpa3y HOCie BbI30Ba
byHKIIHN

Bomnpocs (3agaun) ans 3aueta / qnud . 3auera npeacrapieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3amga4) ans 3adera / qudd. 3adera

Kon
WHJIUKAaTOpa

VYkakuTe MpaBUIbHYIO MMOCIEA0BATEILHOCTD OMEepaIiii PU ONepaIiu
YAAJIEHHOTO JTOCTYTA K TIAMSITH Ha 3aIlUCh B TTApAJUICTBLHBIX CHCTEMaX C
00MEHOM COOOIIECHUSIMH:

A. OOMeH TaHHBIMHA

b. Onmneparus oTnpaBku JaHHBIX

B. Urenwne maHHBIX M3 NTOKAJIHHOM MaMATH

I'. 3amuchk JaHHBIX B TOKAJIBHYIO TAMSTh

JI. Omneparusi npueMa JaHHbIX

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenp Tem Uil BHIOJHEHUS! KypCOBOIO MPOEKTa/ KypcoBOMl pabOThl MpEeCTaBIICHBI

B Ta0nure 17.

Tabauna 17 — Ilepeyerb TeM JUisl BHIIOJHEHHUS] KYPCOBOTO MPOEKTa / KYpCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM IS BBITOJHEHHS KYPCOBOTO IIPOEKTa/ KypCOBOM

ATOMapHBIH yaneHHbIH JOCTYH K MaMATH B MApaJUIEIbHBIX CHCTEMAX C
00MEHOM COOOIIEHUSIMH 3TO (BBIOEPUTE OAMH NMPABUIIbHBIN OTBET):
A. UreHue TaHHBIX U3 yJAIEHHON MaMATH
b. OGOpamenne Kk 0THOMY 3HAYEHUIO YIAICHHON MaMATH
B. Urenue u3 ynaneHHOM NaMsTH WK 3aIIMCh B yJIAJIEHHYIO MTAMSTh
I'. YUrenue u3 yaaneHHON NaMsITH + U3MEHEHUE + 3aIUCh B
yJIAJIEHHYIO MaMSITh

Ne n/mt
paboTHI
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
Bompocel  1y1st  mpoBeneHUsT TPOMEXYTOUHOM aTTecTallMd B BHJE TECTUPOBAHMUS

MpeICTaBICHbI B Ta0wuIe 18.

BriGepuTe Bce BapraHThI, COOTBETCTBYIOIINE OMMCAHUIO HHTEpderica
obMeHa coobmeHussMu MPI 1 napanienbHbIX BEIUACTUTENEHBIX
CUCTEM ¢ OOMEHOM COOOLIEHUSIMHU:
A. TIporpammusriii uarepdeiic (API) nns oOmMeHa cooOeHUsIMEI
b. Tlo3BossieT moTokaM 0OMEHUBATHCS JAHHBIMH uepe3 O0IIyI0
naMsTh
B. TlpumMeHnsercs TOIbKO B CIENUATU3UPOBAHHBIX CUCTEMAX

I1K-3.3.1
IIK-3.V.1
IIK-3.B.1
I1K-4.3.1
IIK-4.V.1
I1K-4.B.1




I'. Cranpaptusupyercs B pamkax opranuzanuu MPI Forum

. Conepxut onrcanue HHTEp(HECcoB, KOTOPBIE JOKHBI
HOJIEP’)KUBATHCS KaK BBIYMCIUTEIBHON MIaT(GOpMOii, Tak U
I10JIb30BATEIbCKUMU MPOrpaMMaMHU

BriOepute Bce BapuaHThl, COOTBETCTBYIOIIME OMUCAHUIO PAOOTHI

uHTepderica oomena coodmenussmu MPI i1 nmapamiensHbIX

BBIUHCIUTEILHBIX CUCTEM C OOMEHOM COOOIICHUSIMH:

A. Tlumercs ogHa nmporpaMma (KOoJ) 1Jisi BCEH BBIYUCITUTEIHHON
3a7a4u

8. b. Bce sk3emmsipel MPI nosb3oBaTenb 3amycKaeT cCaMOCTOSITEILHO
10 OTJEIbHOCTH

B. Bce sx3eMIusipbl paboTaroT HaJ OAHUMHU U TEMH K€ TaHHBIMU

['. Dx3eMIuIsipbl UMEIOT JOCTYII K MaMsITH APYT apyra

J1. JIxo6oit 0OMEH MTaHHBIMH MEXTY IK3EMIUISIPAMH MOYKET
BBITIOJTHATHCS TOJIBKO ¢ TOMOIIBbIO hyHKIMI MPI

[Tepeuncnure ocHOBHBIE cucTeMHbIe pyHKIMu MPI (4 1mT.),
9. oOecrnieunBaroIIne B3aUMOIEHCTBUE MPOrpamMmbl ¢ okpyxenueM MPI B
napaJuIeNIbHBIX BBIYUCIMTEIBHBIX CHCTEMAaX ¢ 0OMEHOM COOOIICHUSIMU

Kakne ¢pynkunn MPI ucrionb3yroTcst [uIst OTIIPaBKU U TpUeMa JIAHHBIX B
10. oOMeHax TuIla Touka-Touka B cranaapre MPI s napannenbHbIx
BBIUMCIUTEIbHBIX CUCTEM C OOMEHOM COOOIICHUSIMU

BriOepure Bce BapuaHThl, COOTBETCTBYIOLIME OMUCAHUIO paOOTHI
KOMMYHHKaTOpoB MPI i1 mapasuiebHbIX BBIYMCIUTENBHBIX CUCTEM C
00MEHOM COOOLIECHUAMU:

A. KoMMyHHKaTOpBI — 3TO OCHOBHOM MHCTPYMEHT I'PYNIUPOBKU
9K3EMIUIIPOB IPOTrpamMMBbl
B oanolt mporpaMmme MOKeT ObITh TOJIBKO YEThIPpe KOMMYHHUKATOpa
KommyHHMKaTOp MOKET BKJItOUaTh | Uian 6osee SK3eMIUIIPOB
DK3EeMIUISIP MOKET BXOJUTh B HECKOJIbKO KOMMYHUKATOPOB
B KoMMyHHUKaTOp MOXKHO JJOOABIISATh 3K3EMIUISAPHI, CO3/1aHHBIE
IIOCJIE 3aIlyCKa IPOrPaAMMBI

11.

Roww

Kakoe neiictBue (oneparuto) BeinonnseT pynkuus MPI Bcast B
12. crangapre MPI s napannenbHbIX BBIYUCIUTEIBHBIX CUCTEM C
00MEHOM COOOLIECHUAMU

Kakoe geiictBue (oneparuto) Boinonnsger ¢pynkus MPI Scatter B
13. crannapre MPI s napanmienpHbIX BEIUMCIUTEIBHBIX CHCTEM C
00MEHOM COOOIIEHUSIMU

Ha xakue 1Ba MpUHIMIHAIBHBIX BUJA C TOUYKH 3PEHUS BO3MOXHOCTH
3. 0oOMeHa JIaHHBIMU Pa3JIeNSIOTCS MapaiebHbIE BEIUUCTUTEIbHBIC
CHUCTEMBI?

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YarolMXCs 3a04HOH (OPMBI
o0yueHusl, IpecTaBieHbl B Tabaume 19.

Ta6mmma 19 — [lepedeHh KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeHno

10.4. Meronnueckre  Marepuainbl,  ONPENEISIOIME  NPOLUEAYpPbl  OLEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanmbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [VYAIIL, peraMeHTHpYOIUX MOPSAOK U MPOLEAypy

MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTalluu O0ydarouuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4arOIMXCs 10 OCBOCHHUIO JUCIUTIIMHBI

11.1. Metonuueckne ykKazaHusi id OOyYaroUMXCsl IO OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAuY€HUE JIEKLIMOHHOI'O MaTepuana — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe U SCHOE HU3JIoKeHHEe yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMH B
paMKax IUCIMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHU
(GbyHIaMeHTaNbHBIX MpOOJIEeM JUCHUIUIMHBI, METOJAOB HAY4YHOTO IIO3HAHHWSA, HOBEHIIMX
JOCTIDKEHUH Hay4HOH MbIiciu. B yueOHOM mpoliecce JeKIUs BBIMOIHSAET METOHO0JIOIMYECKYIO,
OpraHMU3alMOHHYI0 U MHPOPMAIMOHHYIO (GyHKIMHU. JIekuusi pacKpblBaeT MOHATHMHBIN amnmapaT
KOHKpETHOW 00nacTh 3HaHusA, €€ mpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O JAUCIUILTUHE,
MMOKa3bIBAaET B3aUMOCBS3b C APYTUMHU AUCLUILTUHAMH.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIMIMMUCS JIGKIIMOHHOTO MaTepHaa;

— TOJY4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OTpEAeNseTCs 1eNIeBOil YCTAaHOBKOM K Ka)KJ0i KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTEIIEM;

— pasBuTHEe Mpo(ecCHOHANBbHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBILLUICHHUS.

— TOsBJIEHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMMOTO JJIsi CAMOCTOSTEIILHON paOOThI;

— TIOJy4YyeHUE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIINEe TOIbL;

— HAY4YUTbCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNIATH TJIaBHBIE MBICIH U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HUX B  Pa3IMYHBIX
(bopMyIHpOBKax);

— TIOJy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIMMBIX TEPMHUHOB U TIOHSTHH.

JIeKIMOHHBIN  MaTepuanl MOXET COMPOBOXKAATHbCS JEMOHCTpAlUell CilalgoB U
WCIOJIb30BAHUEM pa3/laTOYHOTO MaTepuaja IpU TPOBEIECHUU KOPOTKUX JUCKYycCUH 00
O0COOCHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATUK IO TUCIUIUINHE.

11.2. Meronuyeckue yka3aHus sl 00y4aronmxcs Mo y4acTUI0 B CEMUHApax
Y4eOHBIM IJIAaHOM HE TIPETyCMOTPEHO.

11.3. Meronuyeckue yka3zaHus Il OOyYaroOIIMXCS MO MPOXOXKICHHUIO MPaKTHYECKHX
3aHATUN
Y4eOHBIM IJITAaHOM HE TTPETyCMOTPEHO.

11.4. Metonuyeckue yka3zaHus A1 OOyYarOIIMXCS 1O BBIIOJHEHUIO JaOOPAaTOPHBIX
pabot

B xone BbimonHeHus 1a00OpaTOpHBIX pPAadOT oOydaromuics JODKEH YriyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKHE HABBIKU, OBJAJETh COBPEMEHHOW METOAUKOM M TEXHUKOHN
JKCIIEPUMEHTa B COOTBETCTBMM C KBaIM(PUKAUOHHON XapaKTEpUCTHUKON 00ydaromerocs.
BrimonHenue 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTATBbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrimosnHenue 1abopaTopHBIX paboOT OO0y4yaromuMCs SIBISETCS HEOThEMJIEMOH 4YacThiO
W3Y4YeHMs] JUMCUUIUIMHBI, ONpenesnseMoil y4eOHbIM IUIaHOM, U OTHOCUTCS K CpPEICTBaM,
o0ecTeYrBaOIIUM peIlIeHUEe CIETYIONMX OCHOBHBIX 3aj1ad 00y4aromerocs:

— TIpHOOpETeHHWE HABBIKOB HCCJEIOBAHMUS IPOLIECCOB, SIBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBL,



— 3aKpeIUIeHUe, pa3BUTHE M JCTAM3allMs TCOPETUYECKUX 3HAHWM, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUU 110 N3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM M TPUOOPAMH.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

[Tporecchl: BHE 3aBHCHMOCTH OT KOJMYECTBA MPOILIECCOB B 3aJaHUU MPOTrpamMMa JI0JDKHA
paboTaTh KOpPPEKTHO Ha J0OOM uucie nponeccoB. Ilox TepMHMHOM — «KOPPEKTHO»
MOJPa3yMeBaeTCs:

— BrigaBath oaMHAKOBBIN pe3ysbTaT B 3a/1a4ax, € OT YHCIIA MPOLIECCOB HE 3aBHCUT
MaTeMaTHYeCKUI pe3yJibTaT BBIUMCIIEHUH (IIepBasi, 4acTh 3a/laHU BTOPOH U TPEThsI
nabopaTopHbIe padoOTHI).

— BrigaBate  pasznuuHble, HO TNpaBWIbHBIE pe3yJbTaThl B  3ajadax, IJIe
MaTeMaTHYeCKUH pe3ysbTaT 3aBUCUT OT 4YMCia IMPOLECCOB (HAalpUMEp — 4YacTh
3a1a4 2 1abopaTopHOil paboThI).

Bbluuciienusi: MCHOJIb30BaHUE PACHPEAETICHHBIX BBIYUCICHUM JOJDKHO paclpelneniTh
HArpy3Ky ¥ COKpamaTth BpeMs BBHIMOJHEHUS 33/1a4d, a HE yBEIMYMBATH BPEMS M KOJIHYECTBO
BBIYMCIICHUH OTHOCUTENBHO O/IHO33/1a4HOT0 BhIOJIHEeHUs. Hanpumep:

— Ecnu BekTop AomkeH ObITh mEpeAaH OT OJHOrO Ipolecca APYrHM IMpoLeccaM, TO
ATOT BEKTOP HY)KHO CO371aBaTh TOJIHKO B TOM IPOIIECCE, KOTOPBIN OyAeT pacchliaTh
JTaHHBbIE, a HE BO BCeEX.

KoMMmyHUKanu: Tak Kak BBIYUCIUTENN (IIPOLECCHI, MPOIECCOPHl MU BBIYHACIUTEIBHBIC
MallliHbl, KOTOPHIE PpEAIMU3YIOT BBIUMCIEHHUS) 3aBEIOMO ObICTpee, uYeM KOMMYHHKAIUH,
CIIEZIOBATENIbHO, TIepelavya JaHHBIX MEXIy IPOIECcCCOpaMu [OJDKHA OBITh MHHHMAaJIbHO
HeoOxoaumoi. Hammpumep:

— Ecnu npu copTupoBKe MaTpHLbl OTHENIbHBIE MPOLECCHl JTOJKHBI COPTHPOBATH
OTJIebHbIE CTOJOLBI (CTPOKHM), TO HE CIELyeT IepelaBaTh IIpolLeccaM BCIO
marpully. IlepenaBath cliegyeT HEMOCPEIACTBEHHO CTPOKH, KOTOpble OyayT
OTCOPTHPOBAHEI.

— Oco0eHHO He CTOUT Ucnoiab30BaTh Meto Alltoall muist TpaHCIOHMpPOBaHUS MaTPULL.

3aganus Aas 1a0opaTopHBIX padoT

JlaboparopHnas pabota Nel. PacnipeniesieHHbIE BBIYUCIIEHUS HAJ CTPYKTYPHBIMU JAHHBIMHU.
3ananue: Ilepecnate BekTOp, pazmepHoctd M, N mpoueccam, HCIONB3Yys pa3iIM4YHBIE
BU/JIBI CBSI3U MEXK/Y IpolieccaMu. DJIEMEHThI BEKTOpa 334at0TCs IPOU3BOJIBHO. DJIEMEHTHI
BEKTOpA MEPECHUIAEMOT0 M MPHUHATOrO BEKTOPA, @ TAK)KE BPEMsI BBIIIOJHEHUS JIOJKHBI
OBbITh BBIBEJICHBI HA DKPaH.

JlaGopatopHass pabora Ne2. ®dynkuun MPI mis o0paGoTKM NEpechUIKH JTaHHBIX MEXTY

pacIpeieleHHbIMU IIPOLIECCaMH.
3ananue: CreHepupoBaTh B KaxaoM M3 N IpoLeccoB BEKTOp uucen. Pa3mepHoOCTh
BekTopa — M. IlpousBecTu MmosneMeHTHYI0 0OpabOTKY BCEX BEKTOPOB U IOMECTUTH
Pe3yIbTUPYIONINI BEKTOp B KakoM-IuOo0 mporecce. B paboTe mcnoiab3oBaTh CpeacTBa
MPI g opranu3sanuy pacpeIeIeHHbIX BBIYUCICHUM.

Jlaboparopnas pabGota Ne3. IlapamienpHas ~ COPTHpPOBKAa JaHHBIX B paclpeAesieHHBIX

KOMILIEKCaX.
3ananue: [Ipous3BecTH COPTHUPOBKY 3JIEMEHTOB B CTOJNOLAX (MM CTPOKAax) MaTpHUIIbI
pasMepHoctd  NxM, C HCHOJB30BAHMEM pACHPENCIICHUS BBIYUCICHUNH  MEXKIY
npoueccamu cpeactsamu MPI.
3ameuanue: [Iporpamma nomkHa paboTaTh KOPPEKTHO Ha JHOOOM KOJIMYECTBE
nporueccoB. MaTpuiia mpyu 3TOM He J0JKHA MEHSTh CBOU pa3MepBI.

JlabopaTopHass pabora Ned. [lapamnenbHple HWTEpaAlMOHHBIC BBIYHCICHHS B TapauieIbHBIX
cucreMax ¢ obuieit namsaTeio. PacnapannenuBanue onepannii 00pabOTKH BEKTOPOB BEKTOPAMH.
PeanuzoBarh W pacnapajuienuTh € MOMOIIBIO TexHojoruun OpenMP  paznuunbie
oTepalry HaJ BEKTOpaMu pasMepHocTH N.
JlaGopaTopHas pabota NoS5. PacmapauieluBaHWe BBIYUCICHUN B IMapaUIeIbHBIX CHCTEMaxX C
o01eii maMAThIO.
PeanuzoBarh u pacnapaiienuts ¢ nomombio OpenMP anropuTMbl THUMOBBIX 3adad
00paboTku HHPOPMALINH (3324l OMPEAEIIAIOTCS BAPUAHTOM 3a/1aHUs ).

Bapuantel uMHAMBHIyanbHBIX  3aJaHuii  Ha  JabopaTopHble  paOOTBI  BBIAAET
[IPENOAaBaTellb.

CrpykTypa ¥ (hopMa 0TYETa 0 JabopaTOpHOK padoTe
— 3ananue.

— TekcT nporpaMmsl.

— PesynbTar paboThl MPOTpaMMEI.

— BriBoan!

Tpeb6oBanus k 0OpMIIEHHUIO OTYETA O JTaOOPaTOPHOHU paboTe

Otuer o mabGopaTopHOil paboTe odopmisieTcs B COOTBETCTBHH C TpPeOOBaHUSIMU
odopmitennn otaetoB 0 HUP, KypcOBBIX M JUIIOMHBIX MPOCKTOB clieAyeT moiib3oBathess [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

Otuer opopmiIsieTcs B JICKTPOHHOM U OYMaKHOM BHJIC.

11.5. Meronudeckue yka3zaHus JJIsi OOYYarOIIUXCS IO BBITTOJHEHUIO KYPCOBOTO MTPOSKTa/
KypCOBOH pabOThI
Y4eOHBIM IUIAHOM HE TIPEyCMOTPEHO.

11.6. MeTtonuueckue yka3zaHus JUIsi OOyHarOMIUXCS 10 MPOXO0KICHUIO CaMOCTOATEIbHON
paboThI

B xone BBINOTHEHUS CaMOCTOSATENbHONW padOThl, OOyUarOUUiicsl BHINOIHSAET paboTy MO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOro
YYacTHsL.

Jns oOyuatromuxcst 1mo 3aoyHoi (opme 0Oy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTIOYATh B c€0s1 KOHTPOJIBHYIO paboTy.

B mnporuecce BBIMOTHEHHUS CAMOCTOSITEIbHOM palboThl, Yy oOydaromierocs (popMHpyercs
1enecooOpa3Hoe IIaHUpPOBaHHE pabovyero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MpUOOpeTaeMbIX 3HAHUH, 0OecreyrBaeT BBHICOKHUN
YPOBEHb YCIEBAGMOCTH B TEpUOJ OOYyYEHHUS, TIOMOTAeT TIOJYYUTh HABBIKH IOBBIIICHHS
po¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMHi,  HampaBJSIOMIMMH  CAMOCTOSITENIBHYIO — paboTy
o0yyaromuxcs ABISIOTCA:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUILINHE;

METOJIMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paloT (i 00ydaromuxcs 1o
32049HOH (hopMe oOyUueHus).

11.7. Meronuueckne yKa3aHusi s OOYYaIOIIMXCS IO MPOXOXKJICHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IpPEAYCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUUI
o0yuJaroImuxcs, OCyLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHMBAHUS XOJa OCBOCHUS
JUCLUTUIAHBL.


http://guap.ru/guap/standart/ob1_main.shtml

11.8. MeTonuueckne ykazaHUs I 0OYYAIOMIUXCS IO MPOXOKIACHUIO MPOMEKYTOUHON
arrecraquu.

[IpomexyTouHas  arTectanus  OOy4YalOIIMXCS  MpeAycMaTpUBaeT  OIICHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3YyJIbTAaTOB 00y4YeHMs IO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYYEHHBIX O0OydYarolMMcs B Ipolecce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOATEIHHOU paboThl, CHOCOOHOCTH
MNPUMCHATh UX IJId PCHICHUA MNPAKTHUYCCKUX 3aaad. 3K3aMeH, KakK IIpaBHJIO, IPOBOAUTCA B
nepuoj; SK3aMEHAIIMOHHOW CEeCCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOM OLICHKOW «OTIIMYHOY,
«XOPOLOY, «YIOBICTBOPUTEIHLHO», «HEYIOBIECTBOPUTEIILHOY.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




