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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» HampaBieHHocTH/criennanu3auuu «lIporpaMmHuble cucteMbl aHanu3a, oOpabOTKH U
nepeaayn JaHHbIX». Jucuurumna peanusyercs kapeapoit «Nel4y.

JucuuiuinHa HauesneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIUX KOMIIETEHIMN:

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

IIK-4 «Cnocoben pa3pabaTelBaTh TEXHUUYECKHE CHENM(UKALUMU Ha NpPOrpaMMHbIE
KOMITOHEHTHI U UX B3aUMO/JICHCTBHE, CITIOCOOEH MPOSKTHPOBATH POTPAMMHOE 00ECTICYCHHE)

CopnepxkaHue AUCLUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C IPUHLIUIAMU
OpraHM3alMl ¥ IPOrpaMMHUPOBAHUS MAapaUICIbHBIX BBIYUCICHUM Ha BBIUMCIMTEIBHBIX
CpeACTBax Pa3HOro Kjacca — OT MHOTOSAEPHBIX MPOLECCOPOB, KIACTEPHBIX BBIYUCIUTEIbHBIX
CUCTEM, BCTPOEHHBIX MyJbTUIponeccopHblx BC 10 pacnpeneneHHbIX MyJbTUIIPOLIECCOPHBIX
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.

[IporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHbI CIEAYIOLIUE BUABI KOHTPOJISA: TEKYIIMH
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 JTOCTHKCHHUS

Kox u
Kareropus (rpymnmna) Kon n HanMeHOBaHME WHIUKATOPA JOCTHKCHHUS
KOMITCTCHIIUHU HAMMCHOBAHHE KOMITCTCHIIN
KOMIIETEHIIUN
[1K-3.3.1 3HaTh cTaHAAPTHI peanu3aluu
UHTEP(EIHCOB MOIKIIOYAEMbIX YCTPOICTB,
TEXHOJIOTHH pa3paboTKU U OTIAIKH CUCTEMHBIX
MPOJIYKTOB, KOHCTPYKIIUU PACIIPEIETICHHOTO U
NapajuieNbHOT0 MPOTPAMMHUPOBAHUS, IPUHITUIIBI
OpraHU3aIMHU U CXEMbI pa0OThI OTIEPAITIOHHBIX
CUCTEM, IPUHIIUIIBI IOCTPOEHHUSI CETEBOTO
[1K-3 Crocoben B3aUMOIENUCTBUI
pa3pabatbiBaTh [IK-3.Y.1 ymMeTp NpUMEHATH SA3BIKU
[IpodeccrnonanbHbie | KOMIIOHEHTHI MIPOrpaMMHUPOBAHUSI HU3KOTO U BBICOKOTO YPOBHS,
KOMIIETECHITUH CHCTEMHBIX OCYIIECTBIISITh OTJIAJIKY MTPOTPAMMHBIX MPOJTYKTOB
MIPOrPaMMHBIX JUIS LIeJIeBO OTIEpAIlMOHHON CHCTEeMBI, paboTaTth ¢
MPOJIYKTOB JIOKyMEHTaIuen
TIK-3.B.1 BnaneTh HaBLIKAMHU HAKCAHUS
HCXOJIHOTO KOJIa TPOTPaAaMMHBIX TTPOTYKTOB JJIsI
LIETIEBBIX ONEPAIIMOHHBIX CUCTEM, BIA/IETh
TEXHOJIOTHSIMU Pa3pabOTKH U OTJIAIKK
CUCTEMHBIX MTPOYKTOB, HABBIKAMU
pacrpeeieHHOTO U MapajieTIbHOTO
MIPOrPaMMHUPOBAHHUS
[1K-4 Criocoben I1K-4.3.1 3HaTh TUMOBBIE pElICHUs, ONOINOTEKN
TpodeccHoRaTbHbIE pa3zpabaThIBaTh MIPOTPAaMMHBIX MOyJIeH, IIabJIOHBI, KJIaCChI
A — TEXHHUYCCKHE 00BEKTOB, HCIIOIB3yEMBIE TTPU pa3padOTKe
cnenudukanuu Ha MPOTPAMMHOTO 00€CTICUeHHUsI; 3HATh METOBI U
MIPOTrpaMMHBIE CpeJICTBa MPOEKTUPOBAHUS MMPOTPAMMHOTO




KOMITOHEHTHI U UX oOecrieyeHus, 6a3 JaHHBIX U IPOTPAMMHBIX
B3aUMOJICHCTBHE, nHTepericoB

CIO0COOEH I1K-4.Y.1 ymeTh NIpOBOAUTH OLIEHKY U
IPOEKTHPOBATh 000CHOBaHHE PEKOMEHTyEMBIX pEIIECHUM;
IIPOrpaMMHOE BbIpa0aThIBATh BAPUAHTHI pealln3allui
o0ecrieueHue IIPOrpaMMHOr0 00ecrieueH s ; IPUMEHATh METOIbI

U Cpe/ICTBa MPOEKTUPOBAHUS MPOTPAMMHOI0
obecrieueHust, 6a3 TaHHBIX W MPOTPAMMHBIX
uHTEpdeiicoB

[1K-4.B.1 Bnagets TeXHOJIOTrHEH
MIpOrpaMMHUpPOBaHUs, METOJIAaMU U CPEACTBAMU
MIPOCKTUPOBAHUS ITPOTPAMMHOTO OOECIIeUeHUS,
0a3 IaHHBIX ¥ MPOTPAMMHBIX HHTEP(EICOB

Paznenbl, TeMbl JUCITUTIIIMHBI K UX TPYJOEMKOCTh TPUBECHBI B TA0IHUIIE 3.

Tabnuia 3 — Pa3ensl, TeMbl JUCHHUTIINHBL, HX TPYA0EMKOCTb

Jlexuum | 113 (C3)| JIP KII/KP

Pasgensl, TeMBI JUCLUIINHBI (aac) (aac) (ac) (uac) CP (uac)
CemecTp 8
Paznen 1. [TapamienbHble BBIYUCIUTEIIBHBIC MTPOIECCHI 12 >
Y apXUTEKTYPHI
Pazgen 2 [IporpaMMupoBanue mapauieIbHBIX CUCTEM 2 12 3

¢ 00MEHOM COOOIIEHUAMH ¢ ucnoib3oBanrneM MPI

Paznen 3. [IporpaMMupoBaHue MapauieabHBIX CUCTEM C 2 ] 3
0011eli mamMATEIo ¢ ucmoib3oBanreM OpenMP

Pazgen 4. TuroBsie mpoOIEMBbI B METOABI PEIICHUS TTPH
OpraHM3alMY NapaJUIIbHBIX TPOTPAMMHBIX CUCTEM

2.  Mecro aucuuniaussl B cTpykType Ol
JucuumirHa MokeT 6a3upoBaThCs HA 3HAHUAX, paHee NPUOOPETECHHBIX 00YYarOIMMUCS
IPY U3yYEHHUH CIICAYIOUINX JTUCIUILIINH:
— IIporpammupoBaHue Ha S3bIKaX BEICOKOTO YPOBHS
— OnepalioHHbIE CUCTEMBI
— CucremMHO€E porpaMMHpOBaHUE
3HaHus, NOJYYEHHbIE NPU M3YYCHHUU MaTepuayia JaHHOW IUCLMILIIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT HCIIOJIb30BaThCS IPU U3YUYEHUU APYTUX JUCLUIUINH!

— Brinmycknas kBanudukanmonHas pabora

3. OO0OBeM U TPYJI0EMKOCTb TUCIUILIAHBI
JHannaple 00 o0meM oO0beMe TUCIUIUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAO0EMKOCTH TI0 CEMeCTpaM) IPEeACTaBICHbI B
TabauIe 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpynoemMKocTs 1o
Bun yuebnoit paboThl Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKocmo OuCyUNIUHLL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 20 20
AyoumopHhusie 3anamus, BCETO vac. 40 40
B TOM YHCJIC:

nexuun (JI), (gac) 20 20

npakTuueckue/ceMunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (yac) 20 20

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmosamenvnasn paboma, Bcero (dac) 14 14
Buo npomesccymounoit ammecmayuu: 3a4er, k3 k3
mudd. 3ager, sk3ameH (3auet, Audd. 3a4, Ok3.) " i

4. CopepxaHue JUCIUIUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCHUILIAHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.

Pa3nen 5. MeTtoas! miiaHupOBaHUs U paclpeaeacHus 2 3
napajuiebHbIX IPOLIECCOB

Htoro B cemectpe: 20 20 14

Hroro 20 0 20 0 14

IIpakTHueckas TOATNOTOBKA 3aKJIIOYAeTCs B  HEIOCPEACTBEHHOM  BBIIIOJIHCHUHU
O0y4aroIMMUCS ~ OINpPENEeNCHHBIX  TPYNOBBIX  (YHKIWH,  CBSI3aHHBIX C  Oyaymei
poeCcCUOHATILHOM 1€ATEIbHOCTBIO.

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

Tabnuna 4 — ConeprxaHue pa3aesioB U TeM JEKIHOHHOTO LUK

Howmep pasznena Hassanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Tema 1. ®opmanbHas Moaenb npouecca. OCHOBHBIE TOHATHS U
cBoiicTBa npouecca. Cuctema npoueccoB. Bzaumonelictsue
npoueccoB. OToOpaxeHrne poLeccoB Ha CTPYKTypy DBM.
IIpoueccel B cpene mynprunporpaMMubix OC. IIporpaMMHO 1
anmnapaTHO peajln30BaHHBIE MTPOLIECCH B CTPYKTYpe OBM un
BBIUUCIIUTENIbHBIX KOMILJIEKCOB.

OOMeH coOo0IIeHUIMH, CHHXPOHHBIN OOMEH U aCUHXPOHHBIN
cooOuieHussMu. PanzeBy. Y janeHHbIi NpsSMON 10CTYI B aMSTh
(RDMA). [Ipoueccer u noroku B POSIX. IlapannensHbie
BBIUMCIICHUS C yTIpaBlieHMEeM OTOKOM AaHHBIX (data-flow).
[ToTokoBBIE (Streaming) BBIYUCIICHUS.

Tema 2. Knaccel napannensasix BC. CTpyKTypbl mapajienbHbIX

BC ¢ o6muMm agpecHsiM npoctpanctsoMm, SMP- u DSM-
ApXHUTEKTYPBI, MYJIbTHIIEPHBIE MUKPOTIPOLIeCCOPBl. CTPYKTYPHI
napajuiensHbix BC ¢ oOMeHoMm coobienusimu, kinacrepasie BC,
pacnpenenennbie BK. [Tokazarenn mynsrunponeccopusix BC u
napajiesIbHBIX MPOTrPaMMHBIX cUCTEeM. [Ipon3BOAUTENBHOCTS,
napaieslbHOe yCKOpeHue, 3¢ (heKTHBHOCTh, MACIITAOUPyEMOCTb.
3akoH Ampana. Te3uc ['ycraBcona.

2 Crneuunduxamust MPI. O6umne noustusi. O61acTh MPUMEHEHHUS.
MPI: Mexanu3sMm 3amycka U BbIIOJHEHUs TporpamMM. ObnacTtu
CBSI3U M KOMMYHUKaTopsl. O0mmue npouenypst MPI:
Nuannmanuzanus, 3aBepiieHue.




3 Cremuduxanus OpenMP: O6mue nonstua. O6xacth 00pabOTKK BEKTOPOB BEKTOPAMH.
npumeHenus. Jupektussl OpenMP. J[IupekTuBsbl 171 5 | PacnapannenuBaHue BbIYUCICHHN B 4 3
OTpeieNIeHus TapaJiebHON 00macT. JAMpEeKTHBBI s napaJuIeNIbHBIX CUCTEMaX ¢ 00IIel NaMsIThIO.
pacnpeiesieHrs BBIYUCICHUH BHYTPH NapajuIeIbHON 001acTH: Bcero 20
4 [Tpo6nema TynukoB. Bunel TynukoB. MeTos1 60pb0bI C
TyIUKaMH B ApAJIEIbHBIX IPOrPAMMHBIX CUCTEMAX. 4.5. BpinonHeHne KypcoBOro MpoexTa/ KypcoBoil paboTsl
L{eHTpann30BaHHBIA METO]T OOHAPYKCHHS TYITHKOB. Y4eOHBIM IIaHOM HE TIPEyCMOTPEHO

JlenieHTpan3oBaHHbIN METO OOHAPYKEHUS TYITHKOB.
[IpenoTBpalieHne TYNMKOB B MapajlieIbHbIX MPOTPAMMHBIX
cuctemax. CHHXpOHH3AIMS JIOTHYECKOTO BPEMEHU B
napajuieIbHbIX IPOrpaMMHBIX cucTeMax. CHHXpOHU3AIUS

4.6. CamocrosTenbHas padoTa 00y4Jaromuxcs
(bU3MYECKOT0 BPEeMEHHU.

Bunbr camocTosTenbHOM paboThl M €€ TPYJ0EMKOCTh ITPUBEICHBI B TA0IHIIE 7.
5 Pacnpenenenue ctaTUueCKUX U JUHAMUYECKUX CUCTEM

IIPOLIECCOB M0 Mpolieccopam napaiensubix BC.

CroxacTudeckue MeTo/Ibl. Moiesb My b THIIOTOKOBBIX Tabnuma 7 — Bunbl caMmocTosTenbHON pabOTHI U €€ TPYAOEMKOCTh

BbIuMcCIeHU biiymoBa-Jleizepcona. [Inanuposanue
9 o . Bcero, | Cemectp 8,
MYJIbTUIIOTOKOBBIX BBIYUCICHUH. «KaqHbIN MIJIAHUPOBILUKY. Bun camocrositenbHOM paboThl gac gac
[TnanupoBmuk «3aHsaTeie TUCThs» [InanupoBumk «lloxururens I 5 3
paboTy.
N3ydenne TeopeTHueckoro MaTepuaia 5 5
qucturuael (TO)
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
. Kypcosoe npoexktuposanue (KII, KP)
Tembl IpakTHYECKUX 3aHATHH U UX TPYIOEMKOCTh ITPUBE/ICHEI B TA0IHIIC 5.
Pacuetrno-rpaduueckue 3aaanus (PI'3)
Brimonuaenue pedepara (P)
Tabmuna 5 — [IpakTudeckue 3aHsITHs U UX TPYI0EMKOCTh TTOArOTOBKA K TEKyLIEMy KOHTPOIIIO 5 5
N | T o T Mammx | Ne ycnesaemocts (TKY)
o
° MBI IPAKTHYECKHX OPMBI MPAKTHYECKUX | Tpyn0eMKOCTh, |NMPAKTHYECKOMH |pasjena Tomamsee 3axanue (J13)
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT K 6 KP3
(uac) THHBI OHTPONEHEIE PAOOTHI 340THHKOR (KP3)
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHO IlogroToBKa K IPOMEKYTOUHOH 4 4
l ‘ arrecrauuu (ITA)
Bcero: 14 14
Bcero
4.4. JlabopaTopHBbIE 3aHATHS 5. IlepedeHn yueOHO-METOIUIECKOTO 00eCTIeueHUs
Tewmbl 1ab0opaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IPUBECHBI B TabIuIIE 6. JUISL CAaMOCTOSITENIbHON pabOThI 00YYArOMIMXCS IO JUCIUILINHE (MOIYJIIO)

Y4eOHO-MeTOINYECKNE MaTepUasbl JUIsl CaMOCTOSITENIbHON paboThl 0OYyYaroIIMXCsl yKa3aHbl B

Ta6numa 6 — JIaGopaTopHBIe 3aHITHS M HX TPYJIOEMKOCTh 1.0 pasnenos 6-11.

N3 Hux Ne .
No Htiateromatiie mabonamonin nabor TpyH0eMKOCTb, | MpaKTHUeCKOH | pasiena . 6. IlepedeHp neyaTHBIX U BHeIéTPOHHbIX chz6HLIX U31aHuN ; .
o/ parop p (sac) [OATOTOBKH, | gacmwm €peCHb NEYaTHBIX 1 OIEKTPOHHBIX yueOHbIX N3/latuii mpube/eH B Tabmiue 8.
(1ac) R Tabnuua 8— [lepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN
Cemectp 8 Komuectso
HK3EMILIIPOB B
1 | PacripeneneHHble BEIYUCIECHUS HaL 4 2 HIudp/
bubnuorpaduueckas ccpiika Oubmorexe
CTPYKTYPHBIMH JJaHHBIMH URL anpec (KPOME SEKTPOHHBIX
2 | ®ynkuuu MPI 11 06paboTku nepecbuiKu 4 2 SK3E POB)
ialc{)izlcxcr;;my PaCHpeaCICHHBIMH (004.4/J136 | JleBun, M. I1.. IlapamnensHOoe IPOrPaMMHUPOBAHHE C 10
P ) ucnonp3zoBanrueM OpenMP: yaeOHoe mocobue/ M.:
3 | [lapamnenpHas COPTHPOBKA JAHHBIX B 4 2 3
pacTIpe/ieNleHHBIX KOMILIEKCAX BMHOM. Jla6oparopus 3uanwmii, 2008. - 120 c.
4 | TlapaysienbHBIE WTEPAIMOHHBIC BEIYHCICHUS 4 3 (004.4(075)/ | PobGaueBckuit, A.. Omeparnmonnas cuctema UNIX: 27
B MapaJljIeNIbHBIX CUCTEMaX ¢ o0IIen P 58) yuebHoe nocobue/ A. Pobauesckuii, C. Hemutorus, O.
namsATh0. PacnapanieniBanue onepanuii Crecuk. - 2-e u3a.. - CI16.: BXB - [TetepOypr, 2008. - 635




c.: puc.. - [Ipenm. ykas.: c. 619 - 635. - Hac. 599 - 618:
I'moccapuii. - ISBN 978-5-94157-538-1: 199.00 p.

URL anpec HaunmenoBanue

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

http://parallel.ru/ JIaGoparopus [lapannensHbpix HHOOPMAIIMOHHBIX TeXHONIOTHI HayuHo-
UCCIIEI0BATENBCKOTI0 BHIUUCIUTEIBHOTO IIEHTPa MOCKOBCKOTO

rocyaapcTBeHHoOro yHusepcurera umenn M.B.JlomoHocoBa

I'68) I'opnees. - 2-e uzn.. - CI16.: IIMTEP, 2006. - 415 c.: puc.
- (YueOHUK 115 BY30B).
(004.451 Hewiten X. M., I1. Jletitren 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

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

681.3 T 18 Tanenbaym, DHAPIO. ApXUTEKTypa KOMIIbIOTEpa. - 4-¢ 3
u3z. - M. u zp. : [Turep, 2005. - 698 c.

8. Ilepeuerpr MHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp MPOrpaMMHOIO OOECIIEYCHHS, HCIOIb3YEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNpHOrO IpoIecca M0 AUCLUIIUHE.
[Tepedenp UCTIONB3YEMOTr0 IPOTPaMMHOT0 oOecrieueHus npeacTasiieH B Tadnue 10.

Tabnuna 10— Ilepeuens nporpamMmMHOro obecrneyeHus

Ne i/t HaumenoBanue

004 TI8 Tanenbaym, O. PactipenienieHHbIC CHCTEMBI : TPUHIUIIBI 1 | 12
napaaurmsl . Ilep. ¢ anri. B. I'opOynkos. - CII6. :
[INTEP, 2004. - 876 c.

Oneparmonnas cuctema Windows

1
2 Microsoft Visual Studio
3

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

4 Intel C++ Compiler

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

nocobue 11t By3oB / B. B. BoeBonun, Bn. B. BoeBoauH. -
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/mpi3 1-report.pdf

8.2. [lepeuenn WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3YEeMbIX pu
OCYIECTBICHHH 00Pa30BaTEIILHOTO MPOIecca M0 AUCIUTUINHE

[lepeyeHs WCMONB3yeMBIX HH(DOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabimne 11.

Tabmuua 11— Ilepeuenr HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne /i HaumenoBanue

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 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOHM 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCIUIUIMHE, MpeCcTaBIeH B Tabuuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUECKOH 6a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (ipu 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%2001%20
multiprocessor%20programming.pdf

MynsTuMeaniiHas JeKIUOHHAS ay IUTOPHs

CrneunanusupoBanHas tadopatopus «lIporpaMMHBIX crucTEM)

3 YuranpHbIH 321 ONOIIMOTEKH

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(OPMAIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaIMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBe/eH B Tabymie 9.

Tabmuma 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTH «HTepHeT

10. OueHouHble CpeaCTBA 7S IPOBEACHUS POMEKYTOYHON aTTeCTallun
10.1. CocTtaB OIICHOYHBIX CPEACTBAJISA MPOBEACHHUS MPOMEXKYTOUYHOW aTTecTaluu
o0ydJaronuxcs Mo JUCIUTIINHE TTpUBe/eH B Taommie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEICTB JAJISl POBEACHHSI TPOMEKYTOUHOM aTTecTallu

Bua npomexyTo4HON arTecTalnuu IlepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Cnucok BONPOCOB K IK3aMEHY;

10.2. B kauecTBEe KpUTEpPHEB OLEHKH YPOBHS CHOPMHUPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00yJalomuMucs NMpUMEHseTcsl S-0ajulbHas IIKajla OLEHKU CHOPMUPOBAHHOCTH




KOMIIETEHIINH, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS 4 Knaccel napamnensasix BC [1IK-4.B.1

100-6amnpHas  mIKala — MOAYJIBHO-PEHTHHTOBOM — CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIIA 5 CuHXpOHHAs ¥ aCHHXPOHHAsI OpraHu3aIus ooMeHa
WCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM coobmenusamMu. RDMA.
I'VAIL 6 MPI: Cranmgapt MPI. O6mue nousatus. O0IacTH CBSA3H H
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CQOPMUPOBAHHOCTH KOMIETEHIUH KOMMYHHUKATOPBI.
OueHka KOMIIETEHIIMH XapaKTEPHCTHEA COPMAPOBAHHEX KOMIICTEHI 7 O6mue npoueaypst MPL: Mnunuanu3zanus, 3aBepuieHue.
5-OaipHas MK 8 O6ume mponenypst MPL: Onpenenenue o0miero uncia
OGyuarommuiics: napajulesibHBIX MPOLecCOB B rpymnme. OnpeaeneHue HoMmepa
— IIyOOKO U BCECTOPOHHE YCBOMJI IPOTPAMMHBIN MaTepHal; mporecca B IpyIIe.
— YBEPEHHO, JIOTHYHO, MOCTIE/I0BATE/ILHO M TPAMOTHO €TO H3J1araeT; 9 MPI: TIpuem/mepenada cooBIIEHHi MEKTy OTAEbHBIMA
— ONMPAsCh HA 3HAHUSA OCHOBHOH W JIOMOJHUTENLHOW JHMTEPATypHI, IpOIeCCaMIL,
«OTJIMYHO» TECHO CBSI3bIBAET YCBOCHHBIE HAyYHBIE IOJIOXKEHUS C MPaKTUYECKOU —
«3AUTEHO» JIESTENBHOCTHIO HATIPABIICHHS, 10 MPI: I'pyninoBsle (KOJIJIEKTUBHBIE) B3aUMOJEHCTBHUSL.
— yMeJI0 00OCHOBBIBAET U apTYMEHTUPYET BbIABUIa€MbIE UM HJIEH; Paccpinka enoro coobmenns nponeccam. Coopka JaHHBIX OT
— JIeJaeT BBIBOJIBI M 0000IIEHUS; IIPOLIECCOB.
— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUaTH3UPOBAHHBIX TTOHSTHH. 11 MPI: I'pynmnoBbie (KOJJICKTUBHBIC) B3aUMOICHCTBUS:
— NpaBUILHO BITOIHII OT 90% 10 100% TecTOBbIX 3amaHuii . Pacchlika yacTeil coobmenus npoueccaM. COopka gacreit
OO0yuaromuicst: . COOOIICHUS C TIPOIIECCOB.
— TBEpJO YCBOWJI ITPOTrPAMMHBIN MaTepuall, IPAMOTHO U IO CYILIECTBY 12 MPI: DYHKIMH TOLIEPIKKH PACTIPEICTCHHBIX OIEPAIHiL:

U3JIaraet ero, ONupasiChb Ha 3HaHHs OCHOBHOM JINTEPaTypHlI;

o, BrinonHeHne riao0aabHBIX onepauﬂﬁ C BO3BpaToM
— HC JOIIYCKACT CYIICCTBCHHBIX HCTOUYHOCTCH

PE3yJIBTAaTOB B TIIABHBIN MTpoliecc. BrimoHeHne Ti100ambHBIX

«XOpOLLIO» — YBSI3bIBAET YCBOCHHBIE 3HAHUSA C IPAKTHUYECKOM JEATEIbHOCTBIO .
«3aUTEHO» HaIlpaBJICHUS; olrepauuii ¢ BO3BpaTOM pPe3yJIbTaTOB BO BCE IPOLIECCHI.
— apryMEHTHPYET HAYYHBIE MOJIOKEHUS; 13 MPI: CuHXpOHH3AIIHS IPOLIECCOB.
— JieJIaeT BBIBOBI U 0000IICHUS; 14 MPI: Bupryanu3zaius TONOJIOTHH.
— BJIaZACCT CUCTEMOM CIICHHUATIU3UPOBAHHBIX ITIOHATHUH. " 15 HpOFpaMMI/IpOBaHI/Ie MBC ¢ 06HI€I71 naMsThbIO. HpOHeCCBI "u
— npaBWIIHHO BBIMOIHWI OT 70% 10 89% TECTOBBIX 3a/1aHUI . notoxu B POSIX
— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual, 16 OpenMP: O6me onATHA. O6IACT IPUMEHEHUS
[0 CYLIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJILKO OCHOBHOM
: 17 Hupextussl OpenMP: JlupekTuBbl AJ1s ONpeAEICHUS
JIUTEPATYPHI; - o6
— JIOIyCKAET HECYIIECTBEHHBIE OIMOKU U HETOYHOCTH; HapaIICIbHOW 00IaCTH.
«yJIOBJICTBOPUTENIBHO» | — UCHIBITBIBAET 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHUMN 18 OpenMP: JTupeKTHBBI [UIst PACTIPECICHHS BBIYUCICHHI
«3aUTEHO HaIpaBJICHUS; BHYTpPH NapajuienbHoi obnactu: Jlupekruna for.
— c1a00 apryMeHTUPYET Hay4YHbIE MOJIOKEHUS; 19 OpenMP: JlupekTuBbl AJs pacipeieleH s BBIYUCICHUN
— 3aTPyAHACTCA B q)OPMYﬂHPOVBaHHH BBIBOJIOB 1 000OLICHNUIA; . BHYTpPH NapajuiesbHoM o0nactu: JlupekTusa sections.
— YaCTUYHO BJIaJIeeT CUCTEMOM ClIelnaIn3uPOBAHHBIX TOHITHH. :
A { CHCLAATHSHP Ty Jlupektusa single.
— MPaBWJIHHO BBIMOIHWI OT 51% 10 69% TECTOBBIX 3a/IaHMil . 20 OpenMP: JIHpeKTHBEI /715l pACTIPE/ICIICHHS BEIMHCICHH
— oOyyJaronuiics He YCBOMJ 3HAYMTEIbHOH YacTH MPOrpaMMHOIO . .
MaTepuana; BHYTpH NapasuieabHoi obnactu: O0beIMHEHNE TUPEKTUB
2 .
— JIONyCKAaeT  CYNIECTBEHHBIE  OIMMOKA ¥  HETOYHOCTH  IIPH parallel u for (sections).
«HEYJOBJIETBOPUTENILHO» | PACCMOTPEHUH IIPOOJIEM B KOHKPETHOM HarpaBiIeHUH; 21 IIpobiema TymUKOB B MapaslIe/bHbIX MPOrPAMMHBIX
«HE 3a4TCHO» — HCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUN 3HAHU; cucremax. Buapl Tynukos. MeTos1 60pbObI ¢ TynMKaMu B
— HE MOXKET apryMEHTUPOBATh HAy4HBIE ITOJI0KECHMS; NapauIeJIbHBIX IPOTPAMMHBIX CHCTEMAX.
— He (hOpMyIHpPYET BBIBOJOB K 0000IICHHIA. o 22 LlenTpanu3oBaHHbII MeTO] 0OHAPYKEHUS TYITHKOB B
— MIPaBWJILHO BHIMOJIHWI MeHee 51% TecTOBBIX 3aIaHul . IApaJUIENHBIX IPOrPAMMHBIX CHCTEMAX
23 JlenieHTpanu30BaHHBINA METOI OOHApPYKEHUs TYIIUKOB B
10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaTEpUAIIbI.
NapauIeJIbHBIX IPOTPAMMHBIX CHCTEMaX
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tabnuie 15.
24 IIpenoTBpamnieHue TyNMKOB B MTapaJUIEIbHbIX TPOTPAMMHBIX
Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa CHCTeMAX
Ko
Ne n/n [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa b 25 CuHXpOHU3alUs JTOTMYECKOT0 BPEMEHHU B MapauIeIbHbIX
HHAUKATOpa IIPOrpaMMHBIX CUCTEMAX
1 BreraucnurensHbIS IMPONECCHhI. cDOpMaJ’IBHafI MO/JCJIb. CsoiictBa | I1IK-3.3.1 26 CI/IHXpOHI/ISaHI/IH (1)I/I3I/I'-ICCKOFO BPEMEHU B MapaJIeIbHBIX
npoiiecca. IK-3.Y.1 IPOrPaMMHBIX CHCTEMAX
2 Cucrema nporeccoB. HezaBrucrumeble mpoieccsl. [IK-3.B.1 27 PacIpeieneHue mpoLeccoB 1o mporeccopam. Kpurepuu u
B3anmo/ieiicTBie IPOLECCOB. 1K-4.3.1 noaxo/bl. Pacnpenenenre cTtaTH4eCKOW CUCTEMBI ITPOLIECCOB.
3 [Mokasarenu napawieabHbix BC v BeIaHCICHUIA IK-4.V.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
IIK-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

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCsl 3a04HOH (OPMBI
o0yueHusl, IpecTaBieHbl B Tabaume 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Meronnuyeckue  MaTepuasbl,  ONPEAEIAIOIIAE  INPOLELYpbl  OLIEHWBaHUSA
MHAMKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpYyHOIIMX NOPAAOK MU MPOLEAYpPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauueckne ykazaHus JUisl O0yJarOIIMXCS 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meronuueckue yKa3zaHusi s OOydYaIOHIMXCS IO OCBOEHHUIO JICKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYCHHE JICKIUOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe U sICHOE WU3JIOkKEeHHE ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JeKIUH B
paMKax IUCIHMILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHU
(GyHIaMEHTaJIbHBIX NpOOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro IIO3HAHMs, HOBEHIIMX
JOCTIDKEHUH Hay4HOH MbIciu. B yueOHOM mporiecce JeKIUs BBIMOIHSAET METOHO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYI0 QyHKIUH. JIeKus packpblBaeT NOHATHIHBIN anmapaTt
KOHKPETHOW o0ylacTu 3HaHUs, €€ HpoOseMbl, JaeT LENbHOE INPEJCTaBICHUE O IUCLUILIMHE,
ITOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLHUITIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIIMMUCS JIGKIIMOHHOTO MaTepHaa;

— TOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIPENEISIETCS LIEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJy4€HHE OIbITa TBOPUECKO pabOThl COBMECTHO C IIPENOaBaTEIIEM;

— pa3BuTHE TNPOPECCHOHATBHO-NICNOBBIX  KadecTB, JIIOOBM K TpPEAMETY W
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBILLUICHHUS.

— IOsIBJIIEHUE HEOOXOAMMOro HHTEepeca, HE0OX0IMMOTO JJIsi CAMOCTOSTEIbHON pabOThI;

— TOJY4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHHKHM U O
IIPOrHO3€ UX Pa3BUTHSI HA OJIMKaMIINE TOJbL;

— Hay4YUTbhCS METOJMYECKH 00padaTbiBaTh MaTepuasl (BBIACHSATH TJIABHBIC MBICTH H
IIOJIOKEHHS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3JIMYHBIX
(bopMyIHpOBKax);

— MOJlyYeHHE TOYHOT'O TOHMMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JIeKUMOHHBI ~MaTepual MOXET CONPOBOXKAATHCA JIEMOHCTpAalUUed CllaliloB U
WCIOJIb30BAHUEM pa3/laTOYHOrO MaTepuaja IpU MPOBEIECHUU KOPOTKUX JUCKyccUil 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATHK 10 JUCLUIUIMHE.

11.2. Metonuyeckue yka3aHus JJIsl 00y4arouXcs 0 Y4aCcTUIO B CEMUHApax
YueOHBIM IJIAaHOM HE TIPETyCMOTPEHO.

11.3. Meronuyeckue yka3zaHus Il OOyYalOIIMXCS MO MPOXOXKICHHUIO MPaKTHYECKUX
3aHATUN
Y4eOHBIM IJIAaHOM HE TTPETyCMOTPEHO.

11.4. Metonuyeckue yka3zaHUs A1 OOydYarOIIMXCS 1O BBIMOJHEHUIO JaOOPAaTOPHBIX
pabot

B xone BeimonHeHust 1a00OpaTOpHBIX pPAaOOT oOydaromuics JODKEH YrioyOuTh H
3aKpENNTh 3HAHUS, NPAKTUYECKUE HABBIKU, OBJAJETh COBPEMEHHOW METOAUKOM M TEXHUKOHN
JKCIIEPUMEHTa B COOTBETCTBMM C KBaIM(PUKAUOHHON XapaKTEpUCTHUKON 00ydaromerocs.
BrimonHenue 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTATbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

Beinmonnenne nabopaTopHbIX paboT 00ydaromuMcs SIBJISETCS HEOThEMJIEMOM YacTbhio
W3Y4YeHMs] JTMCUUIUIMHBI, ONpenesnseMoil y4eOHbIM IUIaHOM, U OTHOCUTCS K CpPEICTBaM,
o0ecTeYrBaOIIUM peIlIeHHe CIeIYIONUX OCHOBHBIX 3aj1au 00yJaromerocs:

— TIpHOOpeTeHHWEe HABBIKOB HCCJIENOBaHMUSA IPOLIECCOB, SIBIEHHH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBL,

— 3aKpeluvieHHe, Pa3BUTHE U JeTallu3alus TEOPEeTUUYECKHX 3HAHWUN, MOJYyYEeHHBIX Ha
JEKUHUAX;

— TOJy4YeHHe HOBOI MH(OpPMAaIUH 110 U3y4yaeMOW JUCIUIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a0OpaTOpHBIM
000pyJ0BaHUEM U IPUOOPaMHU.



3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

[Tponecchl: BHE 3aBUCHMOCTH OT KOJMYECTBA MPOLIECCOB B 3aJaHUU IIPOrpamMMa JI0JDKHA
paboTaTh KOpPPEKTHO Ha JOOOM uwmcie mnporeccoB. I[log TepMHHOM — «KOPPEKTHO»
HOJpa3yMeBaeTCs:

— BrigaBath oaMHAKOBBIN pe3ysbTaT B 3a/1a4ax, € OT YUCia MPOLECCOB HE 3aBUCUT
MaTeMaTHYeCKUH pe3yJibTaT BBIUMCIIEHUH (1IepBasi, 4acTh 3a/laHU BTOPON U TPEThsI
nabopaTopHbIe paboTHI).

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

Bbruuciienusi: MCHoiab30BaHUE PACHPEAETICHHBIX BBIYUCICHUM JOJDKHO paclpeleniTh
Harpy3Ky M COKpalaTh BpeMs BBIMOJIHEHHUS 33/1a4M, a HE yBEJIMYMBATH BPEMS M KOJIMYECTBO
BBIUUCIICHUH OTHOCUTENIBHO O/IHO33/1a4HOr0 BbhINOJIHEHUs. Harpumep:

— Ecnu BekTop pomkeH ObITh mepeAaH OT OJHOrO Ipolecca APYrHM IpoLeccaM, TO
ATOT BEKTOP HY)KHO CO371aBaTh TOJIHKO B TOM IPOIIECCE, KOTOPHIN OyAeT pacchliaTh
JJaHHBbIE, a HE BO BCeEX.

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

— Ecnu npu copTupoBKe MaTpHLbl OTIENIbHBIE MPOLECCHl JOJKHBI COPTHPOBATH
OTJIebHBIE CTOJOLBI (CTPOKH), TO HE CIELyeT IepelaBaTh IIpolLeccaM BCIO
marpully. IlepenaBarh cliegyeT HEMOCPEIACTBEHHO CTPOKH, KOTOpble OyayT
OTCOPTHPOBAHEI.

— OcobenHo He cToUT HCTIONB30BaTh MeTo 1 Alltoall st TpaHCTIOHMPOBAHMS MATPUII.

3apanus A8 Ja0opaTopHBIX padoT
Jlaboparopuas pabota Nel. PacnipenienieHHbIE BRIYUCICHUS HAJ CTPYKTYPHBIMU JAHHBIMH.
3amanue: Ilepecnate BekTOp, pasmepHoctu M, N mporieccaM, UCHOJIB3Ysl pa3IMUHbIE
BUJIBI CBSI3U MEX1Y MpoLeCCaMU. DJIEMEHTHI BEKTOPA 3aJat0TCs TPOU3BOJIBHO. DJIEMEHTHI
BEKTOpa MEPEChUIAEMOT0 M MPHUHATOrO BEKTOPA, a TAK)KE BPEMsI BBIIIOJHEHUS JIOJKHBI
OBITh BBIBEJICHBI HA DKPAH.
Jlabopatopnast pab6ora Ne2. ®dynkuuu MPI s 0O6pabOTKM TEPEChUIKH JaHHBIX MEXIY
pacripe/ielIeHHbIMU IPOLIECCAMHU.
3ananue: CreHepupoBaTh B KaxaoM H3 N IpoleccoB BEeKTOp uucen. PazmepHocTb
BekTopa — M. IIponsBecTu MO3IEMEHTHYI0 OOpabOTKY BCEX BEKTOPOB M IOMECTUTh
pEe3yNbTUPYIOIINN BEKTOp B KakoM-IHO0 mporecce. B pabore ucnonb3oBaTh cpeacTBa
MPI nnsa opranusanuu pacrpeaeaeHHbIX BBIYUCICHUMN.
Jlaboparopunas pabora Ne3. [lapannenbHas COpPTHPOBKAa JI@HHBIX B  pacHpelesIeHHbIX
KOMILIEKCaXx.
3ananue: [Ipous3BecTH COPTHPOBKY 3JIEMEHTOB B CTOJNOLAX (MM CTPOKAax) MaTpHUIIbI
pasmepHoctd NXM, C HCIOJB30BaHUEM paclpe/ieeHuss BbIUUCIEHUN  MeXay
npoueccamu cpeactsamu MPI.
3ameuanue: [Iporpamma pomkHa paboTaTh KOPPEKTHO Ha JHOOOM KOJIMYECTBE
nporueccoB. MaTpuiia mpu 3TOM He A0KHA MEHSITh CBOU pa3MepBI.
JlaboparopHass pabora Ned. IlapannenpHble HTEpAMOHHBIE BBIYUCICHUS B MapayljIebHBIX
cucTemax c obmiel namsaThio. PacnapasienuBanue onepanuii 00pabOTKH BEKTOPOB BEKTOPAMHU.
Peann3oBaTh W pacmapauienuTs ¢ nomoulbio TexHosorun OpenMP  paznuunble
orepaly HaJl BEKTOpaMu pa3MepHOCTH N.
JlaboparopHas paborta No5. PacmapansienvBaHue BBIYHCICHHA B MapaleNbHBIX CHCTEMaxX C
oO1u1eil maMsTho.

Peanm3oBars u pacnapamienuTh ¢ noMoupio OpenMP anropuTMbl THIOBBIX 3aaad
00paboTku nHbOpMAIUH (3a1a4H OMPEISISIFOTCS BAPUAHTOM 3a/IaHus).

Bapuantel uMHAMBHIyanbHBIX  3aJaHuil  Ha  JabopaTopHble  paOOTBI  BBIAAET
[IPENOAaBaTellb.

CtpykTypa ¥ (hopMa 0TYETa 0 JabopaTOpHOK padboTe
— 3ananue.

— TekcT nporpaMmsl.

— PesynbTar paboThl MPOTpaMMBI.

— BriBoab!

TpeboBanus k ohopMIIEHUIO OTYETa O JJabOpaTOPHOH paboTe

Otuer o mabGopaTopHOil paboTe oQopmisieTcs B COOTBETCTBHM C TpPeOOBaHUAMU
oopmnenun oryeroB 0 HUP, KypcoBBIX U JUITIOMHBIX MPOEKTOB CieAyeT monb3oBathest OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

OTueT odopmIIeTCs B JIEKTPOHHOM U OyMa)KHOM BHUJIE.

11.5. Meronudeckue ykazaHus JJIsi 00YJarOIIUXCS IO BBITTOJHEHUIO KYPCOBOTO MTPOSKTa/
KypCOBOMW pabOThI
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.6. MeTtonuueckne ykazaHus JUIsi OOyHarOMIMXCS M0 MPOXO0KIECHUIO CaMOCTOATEIbHON
paboThl

B xojne BBITIONHEHUSI CaMOCTOSATEIBHONW pa0OThI, O0OYUYAIONIUIICS BBIIOIHSAET paboTy 1O
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IMperoiaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHS.

Jns oOyuaromuxcs 1Mo 3a04Hoil (opMe 0O0ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHOM paboThl, y oOydaromierocs (hopMupyercs
1esrecoodpa3Hoe MIaHNPOBaHUE paboduero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allUUd MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIIEPUOJ OOYYCHHS, IOMOTAaeT TOJYYUTh HABBIKWA ITOBBIIICHUS
poheCCHOHATIBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepuallaMHi,  HampaBJSAIOMIMMH  CAMOCTOSITENIBHYIO — paboTy
00y4aromuXxcst SIBISIOTCS:

— y4eOHO-METOAMYECKUN MaTepual Mo AUCIUILINHE,

METOJMYECKHE YKa3aHHUs MO BBIIOJHEHUIO KOHTPOJBHBIX PAa0OT (i 00ydaromuxcs 1o
3a049HOM (hopMe oOyUueHus).

11.7. Meronuyeckue yKa3aHus s OOYyYalOIIMXCSl IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IpPEAyCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUUI
o0yyaroImuxcs, OCyLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJbI0 OLEHMBAHUS XOJa OCBOCHUS
JMCLUTUIAHBL.

11.8. Meromuueckue yka3aHusi Ui OOYYarOIIUXCs 1O MPOXOXKACHUIO MPOMEKYTOUHOMN
aTTECTAIUH.

[MpomexxyTounast  arTecranus  OoOydyaroIIMXCS — TpEAyCcMaTpuUBacT  OLCHUBAHHE
HpOMe)KYTO'-IHBIX U OKOHYATCJIIBHBIX peSy.]'IBTaTOB O6yquI/I$I 10 OUCHUIIJINHE. OHa BKJIIOYACT B
ceOs:


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

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYYCHHBIX OOydYaloUuMMcs B Ipoliecce
U3y4YeHHs BCeW NMCUUIUIMHBI WA €€ YacTH, HAaBBIKOB CAMOCTOSITENbHONU paboThl, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIMYHOY,
«XOPOLLIOY, «YIOBICTBOPUTEIBLHO», «HEYIOBIETBOPUTEIILHOY.

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




