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AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkod HMHGOpPMAaLHMKW» BXOAUT B
o0pa3oBarebHyI0 IMpOrpaMMy BbICIIEr0 00pa3oBaHHsi — MporpamMmy OakaiaBpuara [0
Hanpaenenuto moaroroBku/ crnemuaigpHocTH 09.03.01 «MHpOpMaTnka U BRIYHCIHATETbHAS
TEXHHKa» HanpaBlIeHHOCTH «VIHTerpupoBaHHBIE aBTOMATH3UPOBAHHBIE HH(OPMALMOHHBIE
cucteMbly. Jluciuiuinna peanusyercs kapenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIEIYIOIIMX KOMIICTCHIHA:

TTK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI CHCTEMHBIX ITPOIPAMMHBIX ITPOIYKTOBY»

IIK-4 «Cnocoben pa3pabaTpiBaTh TpeOOBaHHMS ¥ MPOCKTHPOBATH MPOTPAMMHOE
obecrieueHne»

CojaepxaHue MUCUMILUIMHBL OXBAThIBAET KPYr BOIMPOCOB, CBS3aHHBIX C MPUHIMIIAM
OpraHu3alMd M [POrPaMMHMPOBAHMS MApaUICNbHBIX BBIYUCICHHH Ha BBIYHCIUTENBHBIX
Cpe/ICTBaxX Pa3HOro Kjacca — OT MHOTOSICPHBIX IPOIIECCOPOB, KIACTEPHBIX BBHIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpOLECcCOpHbIX BC 10 pacnpeleneHHbIX MYJIbTHIPOLECCOPHBIX
BBIYUCIIMTEIBHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs] B MHGOPMALIMOHHBIX U YIIPABIISIOLIMX
CHCTEMax.

[lperonaBanue AMCLMIUIMHBL TpeAycMaTpuBaeT cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpoluecca: JIEKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITeIbHAS
paborta cTyneHTa.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OOwasi Tpy10eMKOCTh OCBOCHHSI THCLHMIUIMHBI COCTaBISIET 3 3aYeTHBIX eIuHHLBI, 108
YacoB.

SI3bIK O0YUYCHHUS 110 AUCLUIUINHE «PYCCKHUI »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenslo aucuuruinael «CUCTEMBI ¢ MapaienbHOl 00paboTkoi MHpOpMALMu» SABISETCS
o0y4eHHEe CTyJCHTOB IIPUHIMIIAM OpraHW3allud ¥ HPOrPaMMHUPOBAHMS  ITapajlIeIbHBIX
BBIYMCICHUH Ha BBIYMCIUTENBHBIX CPEACTBAX Ppa3HOrO Kjlacca — OT MHOTOSJEPHBIX
MPOLIECCOPOB, KIACTEPHBIX BBIYUCIUTENbHBIX CUCTEM, BCTPOSHHBIX MYJbTUIpOLEcCOpHbIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
NpUMEHeHNs 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 ¢ napajuiesibHOH 00paboTKON MH(OpMaLH»
NIepeHa3HaueHa JUI TMONYyYCHHS CTYJCHTAMH HEOOXOIMMBIX UM HAaBBIKOB B  00JacTH
3¢ (HeKTUBHOrO NPUMEHEHUs! IEPCIIEKTUBHBIX CPEICTB BHIYMCIUTEILHOW TEXHUKH, KOTOPBIE BCE
CTaHOBATCS IapaUICIbHBIMU BBIYUCIUTEIbHBIMU IUIAT(GOPMAMH, B TOM YHUCIE JUISl BCTPOCHHBIX
CHCTEM Pa3IMYHOr0 Ha3HAUYEHHUS U a3POKOCMHYECKHX 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. KOMIeTeHIMY U MHIUKATOPhI UX JTOCTHXKCHUS IPUBEICHBI B
Tabmuue 1.

Tabnuua 1 — IlepeyeHb KOMIETCHIMI ¥ HHIMKATOPOB WX JOCTHKCHHUS

Konn
Kateropus (rpynna) Ko 1 HauMeHOBaHUE MHAUKATOpPA JOCTHXKEHUS
HaUMEHOBaHHE
KOMIIETEHIIUH KOMIIETEHIIUH
KOMIICTCHIIUH

I1K-3.3.1 3HaTh CTaHAAPTHI peanu3aLuu
uHTEp(PEiCOB MOAKIIIOYAEMbIX YCTPOKCTB,
TEXHOJIOTHH Pa3pabOTKU U OTIIAJKU CUCTEMHBIX
IPOAYKTOB, KOHCTPYKIIHU PACIPEIEICHHOIO
apajuleIbHOrO NPOrPAMMHUPOBAHNUS], IPHHIIUIIBI
OPraHU3aLHU U CXEMbI PaOOTHI ONEPALOHHBIX
CHCTEeM, IPHUHIHIIEI IOCTPOSHHUS CETEBOIO

[IK-3 Criocoben 5
B3aMMO/ICHCTBHS

paspaGatsBats [1K-3.Y.1 ymeTs NIpUMEHATH S3bIKH
IMpodeccroHaIbHbIC | KOMITOHEHTBI
IIPOrPaMMHUPOBAHUS HU3KOT'O U BBICOKOT'O YPOBHS,
KOMIICTCHIHH CHCTEMHBIX OCYLIECTBIIATH OTJIAAKY HIPOrPaMMHBIX MIPOIYKTOB
HpPOrpaMMHBIX . .
HPOAYKTOB ZU1st LIENIEBOIE ONepALIHOHHON CHCTEMBL, pabotatsb ¢
JOKYMEHTaluen
[1K-3.B.1 Biajgers HaNMCaHUEM UCXOAHOTO KOJa
MIPOrPaMMHBIX MPOIYKTOB IJIS LIENEBBIX
OMNEepPaLMOHHBIX CUCTEM, TEXHOIOTHAMHU
Pa3paboOTKU U OTIIAJAKU CHCTEMHBIX IIPOYKTOB,
HaBBIKaMHU PACIPEEICHHOTO U NapajlIeIbHOTO
[IPOrPaMMHUPOBAHHUSI
[1K-4 Cniocoben [1K-4.3.1 3HaTh METOI0IOTUH PA3PaOOTKH
pa3pabaTbIBaTh [IPOrPaMMHOT0 00ECIICUCHUSI U TEXHOIOTHU
[MpodeccronanbHbie | TpeOOBaHUS U [IPOrpaMMHUPOBAHUS, METOJIBI U CPEICTBA
KOMIIETCHIINH MPOEKTHPOBATH [IPOEKTUPOBAHHUSI IPOIPAMMHOT0 00ECTICUCHUS,
IpOrpaMMHOE CTPYKTYp JaHHBIX, 0a3 JaHHBIX U IPOTPAMMHBIX

obecrieueHne uHTepdeiicor




TIK-4.Y.1 ymeTs NpoBOJAMTH aHAIH3 TPEOOBAHUIA,
MIPUMEHSTH METO/IbI M CPEACTBA IPOCKTHPOBAHHUS
MPOrPaMMHOTO 00ECIIeUeHUs, CTPYKTYP JaHHBIX,
0a3 aHHbBIX, IPOrpaMMHbIX HHTEpdeiicoB
I1IK-4.B.1 BnageTs MeTORaMH U CpeICTBAMU
pa3paboTKU MPOrPaMMHOT0 00ECHICUCHUS U
TEXHOJIOTHEH MPOrPaMMHUPOBAHUSI, METOAMH U
CpelNCTBaMH POSKTUPOBAHHS IIPOTPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHbIX, 0a3 JaHHBIX U
[POrPaMMHBIX HHTEp(EHCOB

Pa3;[em;1, TEMbI JUCHUIIIMHBI U UX TPYAOCMKOCTDb IIPUBE/ICHLI B TaGJ’II/II_IC 3.

Tabauua 3 — Pa3zensl, TeMbl IUCUUIUIMHBL, UX TPYI0€MKOCTb

2.  Mecto aucuuminsbl B cTpykType OI1
JucuuruinHa MokeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIHUILIHH!
— TIporpamMmmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHSI
— OmnepanoHHbIE CUCTEMBbI
— CucremMHOE IPOrpaMMHPOBAHUE
3HaHUs, MOJyYEHHbIC TPH H3YYCHHH MaTepuaia JAaHHOW IUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCHOJIB30BATHCS MPU U3YYEHUHU APYTUX JUCLUILINH:

— BprinyckHas kBanu(pHUKaOHHAS paboTa

3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHble 00 o01IeM 00beMe TUCLUILIMHBI, TPYAOSMKOCTH OTIACIbHBIX BHIOB Y4YEOHOI
PpaboThI IO JUCUHUILIMHE (U paclpe/eieHne ITON TPy JOEMKOCTH 10 CEMECTPaM) IPEACTABICHBI B
Tabnuue 2.

Tabauua 2 — O0bEM U TPYAOEMKOCTb JUCLUIIINHEL

TpynoeMKocTb 1o
Bun yue6Hol paboThl Bcero ceMecTpam
Ne8
1 2 3

Obowan mpyooemkocms oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoil n0020MmMo6Ku 20 20
Ayoumopnuie 3auamus, BCEro yac. 40 40
B TOM YHCIIE:

nexuuu (J1), (vac) 20 20

npaktuyeckue/cemunapckue 3austus  (113),

(uac)

naboparopsie padotsl (JIP), (uac) 20 20

KypcoBo#i npoekT (padora) (KII, KP), (uac)

9K3aMeH, (Jac) 63 63
Camocmoamenvnas paboma, Bcero (dac) 5 5
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xkaHHe AUCIUILIHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHBI 110 pa3zesiaM U BUAaM 3aHATUH.

Paznenbl, TeMBbI TUCIMITTHHBL Jewmn) - 113 ‘ JIP ‘ KII ‘ CPC
(dac) (C3) (dac) (ugac) | (gac)
Cemectp 8
Paznen 1. [lapannensHble BBIYUCIUTENbHBIE 12
IIPOLECCHI U APXUTEKTYPHI
Paznen 2 [IporpaMMupoBaHue mapaieabHbIX
CHCTEM ¢ OOMEHOM COOOIIEHUSIMH C 2 12
ucnosibzoBanrem MPI
Paznen 3. [IporpaMMupoBaH#e napaielbHbIX
CHCTEM C OOIICH MaMSAThIO C UCIIOJIb30BAHHEM 2 8
OpenMP
Paznen 4. Tunossle mpoOIeMBI 1 METOBI
pelIeHus IPH OpraHu3aliuH apauIeNbHBIX 2 2
MIPOrPaMMHBIX CHCTEM
Paznen 5. Merobl Iu1aHUpOBaHUS U 2 3
pacnpeieJICHUs TapaJUIeIbHBIX POIIECCOB
Wroro B cemectpe: 20 20 5
Hroro 20 0 20 0 5
4.2. CopeprkaHue pa3ieioB U TeM JICKIIMOHHBIX 3aHATHI.
CopnepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TadiuIe 4.
Tabnuia 4 — ConeprkaHue pa3iesioB U TeM JICKIMOHHOTO LIUKIIA
Howmep paznena Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHbBIX 3aHATHHA
1 Tema 1. ®opmanbaas Moaens npouecca. OCHOBHBIC IOHSTHSI U CBOWCTBA

nporecca. Cucrema nporeccoB. BzaumozeiicTeue mporeccos.
Otobpaxenue nporeccos Ha cTpykTypy DBM. Ilponecch B cpene
mynsTanporpamMmmubsix OC. [IporpaMMHO 1 anmapaTHO peai30BaHHbIE
porecchl B cTpykType OBM 1 BBIYHCIUTEIBHBIX KOMIUIEKCOB.

OO6MeH COOOIICHNAMY, CHHXPOHHBII 00MEH M aCHHXPOHHBIN COOOIIEHUSIMHU.
PanneBy. Y panenssii npsimoii goctyn B namats (RDMA). TIpoueccs! u
noroku B POSIX. [apaienbHble BEIYUCIEHHS C YIIPABICHHUEM IIOTOKOM
nansbix (data-flow). [TotokoBble (streaming) BEIYHCTCHUSL.

Tema 2. Knaccsl napamiensusix BC. Ctpykrypsl napamiensusix BC ¢
001MM afipecHbIM npocTpancTBoM, SMP- u DSM-apxurexrypsl,
MYyJIBTHSIEPHBIE MUKpOponieccopbl. CTpyKTypbI nmapajuienbHbix BC ¢
oOMeHOM coobuieHusIMH, Kiactepabie BC, pacnpenenennsie BK.
[Toxa3zaTtenu mynpTHIpoLeccOpHbIX BC U mapasuienbHBIX TPOTrpaMMHBIX
cucteM. [1pou3BOAUTENBHOCTD, NTAPAILIEIBHOE YCKOPEHHE, YO (HEKTHBHOCTS,
Macmradbupyemoctb. 3akoH Amaana. Tesuc ['ycraBcoHa.

2 Crenn¢uxanuss MPI. O6uue nonsrust. O6sacts npumenenus. MPI:
MexaHu3M 3aIycka 1 BeIIOJIHEHUS nporpamm. O6sacT cBs3u U
KoMMyHHUKatopsl. O6uwme npoueaypsl MPI: Mnunnmanusamus, 3aBepiieHue.

3 Crerndukanus OpenMP: O6uue nousitus. O6macTs MPUMEHEHHS.
Jupextussl OpenMP. JIupeKkTuBsI U1 ONpeieIeHHs TapauIeIbHOM
obmacTu. [IMpeKTUBBI ISl pacTipeeeHNs BEIYUCICHUN BHYTPH
napauIelbHON 001aCTH:

4 [IpoGnema tynukoB. Buzsl TynukoB. Metoabl 60pb0ObI ¢ Tynukamu B
napajuiesbHbIX IPOrPaMMHbIX cucTeMax. LleHTpali30BaHHbIA METO




oOHapyKeHHs! TYNHKOB. [lelleHTpann30BaHHbIH METO. OOHAPYKEHUS
TynukoB. [IpenoTBpalienne TyniKoB B apauIeNIbHBIX IIPOrPaMMHBIX
cucremax. CHHXpOHH3ALUs JOTHIECKOr0 BPEMEHH B MaPaJICIbHBIX
MporpaMMHBIX cucreMax. CHHXpoHH3aLMst GU3MYECKOTO0 BPEMEHH.

Tabnua 7 — Bujpl caMOCTOSTENFHON pabOThI H €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8
Bun camocrostensHO# paboTh ’ P S,

5 Pacnpenenenue cTaTH4ecKUX U AMHAMHUYECKUX CHCTEM MPOLIECCOB IO

npoueccopam napamienshsix BC. Croxactuueckue Metoasl. Mozaens
MYJIBTUIIOTOKOBBIX BhIunciennii birymosa-Jleizepcona. [ImanupoBanue

MYJIBTUIIOTOKOBBIX BbIYMCIECHUH. «KaqHblil m1anupoBIKK». [ImanupoBmmk
«3ansTele mucThs» [lnannposumk «Iloxururens pabory.

qac qac
1 2 3
H3yueHne TeOpPEeTHIECKOro MaTepHaia ) 5

jqucuumnzsl (TO)

Kypcosoe npoekruposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITHUS

TeMbl IPaKTUYECKUX 3aHATHH U UX TPYI0EMKOCTh NPUBEICHBI B TAOIHIIE 5.

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

Beimonaenne pedepara (P)

[MoaroroBka K TEKyIeMy KOHTPOIIIO 2 2
yeneBaemoctr (TKVY)

JHomamrnee 3ananue (J13)

KonrposnbHbie padbotsl 3a04anK0B (KP3)

[ToaroroBka K MpOMeEKyTOIHOM 1 1
atrecraimu (ITA)

Bcero: 5 5

5. TlepeyeHb yueOHO-METOANIECKOTO 0OECIICYCHHS
JUISL CAMOCTOSITEIbHOM pabOThI 00YYarOLIMXCSI [0 JUCUUILTHHE (MOJIYJIIO)
YuyeOHO-METOMYECKHE MaTepuaibl IJIsl CaMOCTOSATEIbHOH paboThl 00yYalOIMXCsl yKa3aHbl B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUI
[epeueHp ne4yaTHBIX M IEKTPOHHBIX YUeOHBIX U3IaHUH NIPUBECH B TabauIe 8.
Tabmuma 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

Komuyecr
BO
IK3EMILTL
poB B
udp/ oubnmore
URL bubnuorpaduueckas ccbuika Ke
azpec (kpome
IMEKTPOH
HBIX
SK3EMIULL
poB)
(004.4 /J1 | Jlesun, M. I1.. TlapamnensHoe MporpaMMHpOBaHKE C HCHONb30BaHUueM | 10
36) OpenMP: yue6noe nocobue/ M.: BUHOM. Jla6opatopus 3HaHuii, 2008.
-120c.

( Pobauesckuii, A.. Omnepauuonnas cucrema UNIX: yueGHOoe mocobue/ | 27
004.4(075 | A. Pobaueckuii, C. Hemutorun, O. Crecuk. - 2-¢ uzn.. - CI16.: BXB -
)/ P 58) IerepOypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. - Hac.
599 - 618: I'noccapuii. - ISBN 978-5-94157-538-1: 199.00 p.

W3 Hux Ne
Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAoOeMKOCTb, |MpaKTUYECKOH |pasaena
n/ 3aHATHI 3aHATHH (dac) MOJITOTOBKH, | TUCIIUATT
(uac) JIMHBI
Y4eOHBIM IIIAHOM HE MPELYyCMOTPEHO
| |
Bcero
4.4. JlabopatopHbie 3aHATHS
TeMbl 1a0OpaTOPHBIX 3aHATHH U UX TPYJI0EMKOCTh IPUBEICHBI B TA0IHLIE 6.
Tabmuna 6 — JlJabopaTtopHbIe 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne HaumeHnoBanne 1abopaTopHBIX paboT Tpynoemxocts, | pasnena
n/n (uac) JMCIUIT
JIMHBI
Cemectp 8
1 PacnipeneneHHbIC BEIYUCICHUS HaJl CTPYKTYPHBIMU 4 2
JAHHBIMH
2 Oyukimn MPI st 06paboTKy MEpeCchUIKN TaHHBIX MEXKIY 4 2
pacnpeieNeHHbIMU TPOLECCAMH
3 [TapamienbHasi COPTUPOBKA TAHHBIX B pacIpeIeIeHHBIX 4 2
KOMILIEKCax
4 [TapamienbHble UTEPALMOHHBIE BBIYMCICHUS B 4 3
napajuieIbHbIX CHCTEMax ¢ 00LIel MaMsAThIO.
PacnapannenuBanue onepauuii 00pabOTKH BEKTOPOB
BEKTOPaMH.
5 | PacnapannenuBanue BBIYMCIICHUHI B MapalIeNIbHBIX 4 3
CHCTEMax C 00mIel NaMsThIO.
Bcero 20

4.5. KypcoBoe nmpoekTrpoBaHne/ BBITOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [UIAHOM HE IPEAYCMOTPEHO

4.6. CamocTrosTenbHast paboTa 00y4arOIIIXCst

Buzp! camocTosTenbHOM paboThl U €€ TPYA0EMKOCTh NPUBEICHBI B TA0IHLE 7.

(004.451( | l'opmees, A. B. Onepaunonnsie cuctemsr: yueouuk/ A. B. Topaees. - 2- | 37
075)T'68) | e uza.. - CII6.: [IMTEP, 2006. - 415 c.: puc. - (Y4eOHHUK /7151 BY30B).

(004.451 | Hewiten X. M., I1. deviten k., Yoduec /1. P. Onepaunonnsie cuctemsr. | 10

A27) OCHOBBI U IPUHIMIIBL. -3-¢ U3A.. -M.: bunom, 2006.-1024 c.
004.4 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsl: IToctpoenue u 3
K66 ananu3. M.: MITHMO, 2001, 960 c.

681.3 T | Tanen6aym, OHIpro. ApXUTEKTYpa KOMIbloTepa. - 4-e u3a. - M. uap.: |3
18 Iutep, 2005. - 698 c.




[lepedyeHp HCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumue 11.

Tabnuua 11— IlepedeHp HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

004 T18 | Tanenbaywm, D. PacnipeneneHHbIC CHCTEMBI : IPUHIMITBI M HAPaUrMbl . | 12
Ilep. ¢ anrn. B. I'opOynkos. - CII6. : [IMTEP, 2004. - 876 c.

681.3 Tanen6aym O. CoBpeMeHHbIE OllepallMOHHbIE CUCTEMBI -2-¢ u3a. -CI16. | 2

T18 u np.: ITurep, 2005.-1038 c.

004.4 B Boesoaun, B. B. [TapannensHble BeIUUCICHNUS | ydeOHOE TOcoOue Jyis 1

63 By30B / B. B. BoeBoaun, Bin. B. Boesoaus. - CII10. : BXB - ITetepOypr,

2002. - XII, 608 c.

Ne i/t HanmenoBanue

He npexycmotpeno

Tony6 1., Ban Jloyn Y. Marpuunsle Beruucienus. 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

9. MarepuanbHO-TeXHIYECKas Oa3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOW JUIsl  OCYIIECTBICHHS
00pa30BaTeILHOrO IPOoIIecca MO TUCLMILIHHE, IPEACTaBIIeH B Tabauel 2.

Tabmuua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW Oa3bl

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

Ne HanmMeHnoBaHnue cocTaBHOM YacTh Howmep ayantopun
/o MaTepHAaIbHO-TEXHHUYECKOH 0a3bl (pr HEOOXOIUMOCTH )

MynsTHMenHifHAS IEKIIUOHHAS ayAUTOPHS

2 | CneuunanusupoBanHas adoparopus «[IporpaMMHBIX CHCTEM)

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%20multiprocessor%20programming.pdf

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»

Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB nH(OpPMAIIMOHHO-
TENICKOMMYHHUKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHCLMILTHHBI
npuBezieH B Tabuune 9.

Tabmuma 9 — IlepedeHp OJNEKTPOHHBIX O00pa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»

10. OueHouHBIE CpeCTBa VIS IPOBEJICHUS IPOMEXKYTOUHOMH aTTECTALNH
10.1. CocTtaB OIEHOYHBIX CPEICTBAJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAluU
oOyyaromuxcs 1o JUCHUIUIMHE NpUBEIeH B Tadiuue 13.
Tabnmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJISl POBEICHHUS TIPOMEKYTOYHON aTTeCTaIlII

Bug HpOMC)KyTO'—IHOﬁ aTTCCTAllun HCPC‘ICHB OLCHOYHBIX CPEACTB

DKk3aMeH Cnucok BOIIPOCOB K 9K3aMCHY

URL agpec HanmenoBanue

http://parallel.ru/ Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-
HCCIIE0BATEIBCKOIO BBIYMCIUTENIBHOIO IIEHTPa MOCKOBCKOTO
rocylapcTBEHHOro yHuBepcutera uMeHu M.B.JlomoHocoBa

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMH OOY4YarOIIMMHKCS TPUMEHSETCsS S5-0ajibHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETCHIIMii, KOTOpas IpuBelieHa B Tabiuue 14. B Teuenne cemecTpa MOXKET HUCIIONIB30BATHCS
100-0annpHast  mKama — MOJAYJIbHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHUTETa,  MpaBUia
HCIIOIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun oueHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 IIPH OCYLIECTBICHUU
00pa30BaTeILHOrO MpoLecca Mo JUCLHUILIHHE.
[lepeuens ucnonp3yeMoro nporpaMMHOro odecrieueHus npeacrasieH B Tadaune 10.

Tabmuna 10— Ilepedens nporpaMMHOro obecrieyeHus

O1eHKa KOMIIETEHIAN

XapakTepucTrKa ChOPMHUPOBAHHBIX KOMITCTCHIINM
5-Ga/uTbHas IKaIa paKtep bopp

— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuait;

— YBEPEHHO, JIOTHYHO, TIOCIIEOBATEIFHO U TPAMOTHO €0 M3J1aracT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIHHON IJIHTEPATYpHl,
TECHO MPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOIIOKEHHS C MPAKTHICCKON
JIeATEIbHOCTBIO HAIPABIICHHS;

— yMeJi0 00OCHOBBIBACT U apIyMEHTHPYET BbIBUTaeMbIC UM H[ICH;

— JIeJIaeT BLIBOJILI U 0000IIEHNS;

— cBOOOJIHO BJIAJICET CHCTEMOI ClICHHATU3UPOBAHHBIX IOHSATHI.

«OTJIIMIHO»
<Ga4TCHO»

Ne i/t HaunmeHoBaHue
1 Onepaunonnas cucrema Windows
2 Microsoft Visual Studio
3 Iporpammublii naketr Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb52483 1 (v=vs.85).aspx )
4 Intel C++ Compiler

8.2. Ilepeuenn nH(OPMaALMOHHO-CIPABOYHBIX CHCTEM,UCIOJIB3YEMBIX npu
OCYILECTBICHHH 00pa30BaTENIbHOIO MpoIiecca 0 AUCLUIIIUHE

— 00yJaronuiicst TBEpAO YCBOMII IPOrPaMMHBII MaTepHall, TPaMOTHO U
[0 CyHOIECTBY M3JIaraet ero, OMNHPasCh Ha 3HAHHS OCHOBHOW
JIUTEPATYPBI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEIT;

— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MNPAKTHYECKOW JIESATENbHOCTHIO
HaIpaBJICHYS;

— apryMEHTHPYET Hay4HbIC MTOJI0KCHHS;

— JIeJIaeT BBIBOJIbI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
«3a4YTCHO»




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

JIUTEPATYPBI;
— JIOIyCKaeT HeCYIIECTBEHHbIE OINOKN 1 HETOYHOCTH;

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYLIECTBY H3JIaraeT €ro, OMMPasCh Ha 3HAHHSA TOJIBKO OCHOBHOM

«yJIOBJICTBOPHUTEIILHO» .
— HCIIBITBIBAET 3aTPyIHEHHMS B HPAKTHYECKOM NPUMEHEHMH 3HAHWMH
«3AUTEHO»
HAIpaBJICHUS;
— c1a00 apryMEHTUPYET Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHsercs B ()OpMyJIMPOBAHUU BBIBOJIOB U 00001IEHNI];
— YaCTUYHO BJIaIeET CUCTEMOH CIELMATH3UPOBAHHBIX MOHITHH.
— oOyyaroniuiics He YCBOWJI 3HAYMTEJbHOH YacTH INPOrpPaMMHOIO
Marepuaa;
— JOIyCKaeT  CYyLIECTBEHHble  OMMOKM M  HETOUYHOCTH  IIPU
«HEYIOBJIETBOPUTEILHOY .
paccMOTpeHUH NpobieM B KOHKPETHOM HallpaBJIeHHH;
«HE 3a4TEHO»

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM [IPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOKEHHS;
— He GOpMYJTUPYET BBIBOJAOB M 0000IICHHUN.

10.3. TumnoBsle KOHTPOJIbHBIE 33AaHUS UM UHBIE MaTepHaJIbL.
Bormpocs! (3amaun) a1t 5K3aMeHa npejcTaBieHsl B Taduune 15.

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

22 IleHTpanu3oBaHHbIH MeTO] 00HAPYKEHHS TYIHKOB B MapaJlIeIbHBIX TPOrPAMMHBIX
cucTeMax

23 JleneHTpann3oBaHHbII METOJ] 0OHAPYKEHHSI TYIIHKOB B apauICIbHBIX
MIPOTPAMMHBIX CHCTEMaX

24 IIpenoTBpamnieHne TYNHKOB B Napa/uUICJIbHBIX IPOrPAMMHBIX CUCTEMAX

25 CHHXpOHHU3aIHMS JIOTHYECKOT0 BPEMEHH B ITapaJlIeIbHBIX IPOTPaMMHBIX CHCTEMaX

26 CuHxpoHu3auus GU3NYECKOro BpEMEHH B MapajljiebHBIX NPOrPAMMHBIX CHCTEMax

27 Pacnpenenenue npoueccos 1o nporeccopaM. Kpurepun u noaxozsl. Pactipenenenue
CTaTHYECKOM CHCTEMBI IIPOIIECCOB.

28 Pacnpenenenue npoueccos 1o nporeccopaM. Lienrpanmsosannsiii merox “Up-
Down”

29 Pacnpenenenue npoieccos 1o mpoueccopam. Mepapxuueckuil anropuTm.

30 Pacmpenenenne nporeccos mo mporeccopaM. CTOXacTHYECKHE aIrOPUTMBL.

31 DopMmasibHbIE MOJIENN MTAPAJIICTBHBIX BEIYHCICHHUH.

32 Mozens MyIbTHIIOTOKOBBIX BeIYHcIIeHHH birymosa-JlelizepcoHa.

33 [InannpoBaHKe MyJIBTUIOTOKOBBIX BBIYHCICHHN. «YKa HBIN MIIaHUPOBIINKY

34 IInannpoBaHKue MyJIbTUIOTOKOBBIX BBIYHCICHHUH. [I1aHNPOBIINK «3aHSThIC JIUCThS

35 IInanupoBaHKe MyJIBTUIIOTOKOBBIX BbIYKciIeHHH. [InannpoBimuk «Iloxuturens
pabor»

36 Omnpenenenne o0IIEro YKCIIa NapajuIeIbHbIX IPOLECCOB B IPyMIE.

37 Omnpenenenue HoMepa npouecca B rpynne. MPI

38 IIprem/niepenada cOOOIIEHUH MEXTY OTICILHBIMHU MPOIECCAMH.

39 OpHOBpeMeHHasl fiepeiaya U MPUeM COOOIICHHS MeXK/Y OT/ACIbHBIMU MPOLECCAMHU.

40 CHHXpOHU3AIMSI TPOLIECCOB.

41 IIporpammupoBaHue ¢ IUPEKTUBOII for

42 IIporpammupoBaHue ¢ JMPEKTUBOM sections

43 IIporpammupoBaHue ¢ IUPEKTUBOI single.

44 Oo6beauneHne qupekTus parallel u for (sections).

45 [IpumMeHeHHEe TUPEKTHB CHHXPOHU3AINH.

46 IIpenoTBpamnieHne TYNUKOB B IIEHTPAIIM30BAHHBIX MapaJUIEIBHBIX IIPOrPaMMHBIX
CHCTEMaX.

47 [IpenoTBpaiieHue TyIMKOB B paclpelelIeHHBIX MapalIeIbHBIX TPOrPAMMHBIX
CHCTEMaX.

48 CHHXPOHU3ALMS JIOTHYECKOT0 BPEMEHH B NAPAJLIEIbHBIX IPOrPAMMHBIX CHCTEMax

Bomnpocs! (3agaun) st 3avera / aud¢. 3ayera npeacTasieHs! B Tabnuie 16.
Tabauua 16 — Bonpocs! (3amaun) st 3auera / qud¢. 3auera

Ne ni/nt [Mepeuenpb BompocoB (3anau) st 3adera / qudd. 3auera

YueOHBIM [UIaHOM HE IPEJYCMOTPEHO

IlepeueHp TeM [Jisi KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOThI
npejAcTaBieHsl B Tabauie 17.
Tabnuma 17 — [lepeueHs TeM JUIsl KYPCOBOTO IIPOSKTUPOBAHISI/BBIIOTHEHHUSI KyPCOBOH pabOThI

No /i [prMepHBIi IepedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHHS/BBITOITHEHUS
B KypCOBOH paboThI

Y4eOHBIM IITAaHOM HE NPEAYCMOTPEHO

Ne i/ IlepeueHs BOpocoB (3a7a4) AU SK3aMeHa

1 Beruncnurensabie npouecchl. PopmanbHas Moaenb. CBoicTBa mpoiecca.

2 Cucrema npoueccos. HesaBucumsle mpouecchl. BzanmoieiicTBre nmporeccos.

3 [Nokazatenu napamiensHbix BC 1 BbIUMCICHUIH

4 Krnaccsl mapamnensabix BC

5 CHHXpOHHAsI 1 aCHHXPOHHAs1 Opranusanus oomena coobuieHussiMu. RDMA.

6 MPI: Crangapt MPI. O6wue nousitusi. O61aCTH CBSI3H U KOMMYHUKATOPBI.

7 O6uwe npoueaypst MPI: Uannmanusaiust, 3aBepiieHue.

8 O6mwe npouexypsl MPI: Onpenenenne obiiero 4nca napanieabHbIX TPOLECCOB B
rpynme. OnpeneneHue HoMepa npolecca B rpyIe.

9 MPI: Ilpuem/nepenaya cooOIIeHUIA MEXIY OT/ISIbHBIMHU MPOIIECCAMH.

10 MPI: I'pynmoBsie (KOJUIEKTHBHBIC) B3aUMOACHCTBHSL. Pacchiika 11e1oro coo0IeHus
nponeccam. COOpka JaHHBIX OT IIPOLECCOB.

11 MPI: I'pynmnoBbie (KOJIEKTHBHBIC) B3auMOeHCTBUL: Pacchlika yacTeit cooOiieHus
nporeccaM. COOpka yacTeil COOOIICHHUS C MPOIECCOB.

12 MPI: ®yHKuMY NOAEPKKU PACTIPEAEIICHHBIX Onepanuii: BoinonHenue riodanbHbIx
oreparuii ¢ BO3BPaTOM Pe3yJIbTaTOB B TIaBHBIN Mpolecc. BrimonHeHne rino0ambHbIX
olepalyii ¢ BO3BPaTOM PE3yJIbTaTOB BO BCE MPOLECCHI.

13 MPI: CunxpoHu3auus nIporeccos.

14 MPI: Bupryanu3anus TONOJIOTHH.

15 [Iporpammuposanue MBC c o6mieit mamsiteio. [Ipomecest u motoku B POSIX

16 OpenMP: Oo6mue mousitus. O61aCTh MPUMEHEHUSI.

17 Jupextusel OpenMP: JIupekTHBBI s ONpeAeICHUs TapaJIeTbHON 00JIACTH.

18 OpenMP: JIupeKTHBbI 11 pacipeeeHus! BbIYUCIEHHH BHYTPH IapajllelIbHON
obnactu: Jlupekrusa for.

19 OpenMP: [lupexTHBsI A71s pacpeieeHus] BBIYUCICHUN BHYTPU MapauIeIbHON
obnactu: J{upekrusa sections. Jlupextusa single.

20 OpenMP: [lupexTHBBI A7 pacpeieleHus BBIYUCICHUN BHYTPU MapalieIbHON
obnactu: O0beauHenue qupexTus parallel u for (sections).

21 [IpoGiema TYNHMKOB B ITapaJuIeNIbHBIX IPOrPAMMHBIX CUCTEMaX. Bubl TynnuKoB.

MeToast 60])])6])1 C TYIIUKaMU B IMapauICJIbHBIX MPOrpaMMHBIX CUCTEMAX.

Bompockl Ui TPOBEACHMSI IPOMEKYTOYHOH arTecTaliMd B BHAE TECTUPOBAHHS
npeJcrasieHs! B Tadnuue 18.

Tabnuua 18 — [IpumepHsIil nepedeHb BOIIPOCOB ISl TECTOB




Ne /it [IpuMepHbIii IepedeHb BONPOCOB ISl TECTOB

He npexycmoTpeHo

IlepedeHbp TeM KOHTPOJBHBIX PadOT MO AMCLMIUIMHE OOy4YarolUIMXCs 3a04HON (HOPMBI
00y4eHus, npeicTaBIeHs! B Tabuume 19.

Tabnuna 19 — [lepeyeHb KOHTPOJIBHBIX padOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Meroauyeckue  Marepuajbl,  ONPEACISAIOIIME  HPOLEIYpPbl  OLICHWBAHHUS
HHIUKATOPOB, XapaKTepH3YIOIIMX OTambl (OPMHUPOBAHMS KOMIETCHLHMi, colepxarcs B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUMX HOPSIOK M MPOLEaAypy
MIPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH M IPOMEKYTOYHON aTTECTallMK O00Y4arOIUXCs
I'YAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIHUIIIMHBL

11.1. Meropuueckue yka3aHus Juis OOy4alOIUXCS 110 OCBOCHHIO JICKLIMOHHOTO
MaTtepuana

OcHOBHOE Ha3HAu€HHE JIEKLIMOHHOTO MaTepuana — JIOTUYECKU CTPOiHOe, CHCTEeMHOe,
rIyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHHe COBpPEMEHHOH JIEKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, 2 B OCBOCHHU
(yHaaMEeHTaNbHBIX MPOOJEM JIUCLUIUIMHBL, METOJOB HAYYHOrO T[IO3HAHUs, HOBEHIINX
JOCTWKEHNH Hay4HOW MbICIU. B yueGHOM mporecce JIEKIHs BBIIOJIHIET METOJI0JIOTHIECKYIO,
OpraHU3aUOHHYI0 U HH(MOPMAMOHHY0 (GyHKIMU. JISKIus pacKphIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ MpOOJEeMBl, JaeT LEIbHOE IMPEACTAaBICHUE O AWUCIHUIUIMHE,
MMOKa3bIBAET B3AaUMOCBS3b C IPYTHUMHU TUCIUILTHHAMHU.

[lnanupyemble pe3yabTaThl IPH OCBOCHUH 00YYAIOIIUMUCS JEKIIMOHHOTO MaTepraia;

— TONyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHBb
KOTOPBIX ONpPEAEsIeTCs LeJIeBOM YCTAaHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIy4eHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C IPENOIaBaTeIeM;

— pasBuTHe OPO(ECCHOHANBHO-ACTIOBBIX  Ka4yecTB, JOOBH K MPEOMETY U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsIBJICHHE HEOOXOJMMOTr0 HHTEepeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENILHOM PaboThI;

— T[OJNydYeHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MPOTHO3€ MX PAa3BUTHS HA OJMIKANIINE TOMIBL;

— HAYYUTbCS METOAMYECKH 00padaThiBaTh MartepHan (BbLACIATH [JIABHBIC MBICIH U
MOJIOKEHHS, TPUXOJUTH K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSATH MX B  Pa3iIMYHBIX
(hopmyTupoBKax);

—  MOJIyYeHHE TOYHOTO MOHMMAHMS BCEX HEOOXOMIUMBIX TEPMHHOB U MTOHATHH.

JlekMOHHBIN  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMel ClaioB |
WCIIOJIb30BAaHMEM PA3JaTOYHOrO MaTepuallia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIHILIHHE.

11.2. Meroauueckue yka3aHus Ul OOYy4YaroLIMXCsl IO BBIIOJIHEHMIO J1a0OpaTOPHBIX
pabot

B xozme BblmonHeHWs 1abOpaTOPHBIX pPadOT OOYYAIOIIMHCS JOKEH YIIyOuTb H
3aKpeNnuTh 3HAHUs, NPAKTHYECKHE HABBIKH, OBIAJETh COBPEMEHHOW METONUKOH M TEXHHUKOMH
OKCIEPHMEHTa B COOTBETCTBUM C KBAIU(UKAIMOHHON XapaKTEPHCTUKOH OOYdYaroIerocs.
BeinosHeHue 1a00paTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTAIBHO-NIPAKTHYECKOH, pacueTHo-
AHAIUTHYECKON YacTeil U KOHTPOIBHBIX MEPOIIPUSATHI.

BeinonHeHne 1ab0paTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOW YacThiO
M3yYCHHS MUCUUIUIMHBL, ONpEAeIsieMOl y4eOHBIM IUIAHOM, M OTHOCHTCSL K CpEICTBaM,
00eCIIeYNBAIOIINM PEIICHHE CISAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEIOBAaHHS IPOLIECCOB, SBICHUH W OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOH AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETAlHM3allls TEOPETHYCCKHX 3HAHWM, MOJYYCHHBIX Ha
JICKLHSX;

— TMOJyYeHHE HOBOW MH(OPMAIMH [0 H3y4aeMOU JUCIUILIHHE;

— nmnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abopaTOpHBIM
00opyoBaHHEM 1 IPHOOPaMHU.

3ajanue U TpeOOBaHMUS K IPOBEJICHUIO JTa00PATOPHBIX PaboT
IIporecchl: BHE 3aBHCUMOCTH OT KOJIMYECTBA MPOIIECCOB B 33/IaHMK MPOrpamMMa J0JDKHA

paboraTh KOpPpeKTHO Ha J0O0M 4uciae mpoueccoB. Ilog  TEPMHHOM  «KOPPEKTHO»
MO/IPa3yMeBaCTCS:

— BbliaBaTh OJMHAKOBBIN Pe3yNbTaT B 337a4ax, IJI¢ OT YHCIIa MPOLECCOB HE 3aBUCHT
MaTeMaTUIeCKUN Pe3yIbTaT BEIYMCICHUH (TIepBasi, 4aCTh 3aJaHUI BTOPOH B TPEThS
nabopaTopHsIe paboThI).

— BbmaBath  pasnuuHble, HO NpaBWIBHBIE pe3yJbTaThl B 3ajadax, IJe
MaTeMaTHYeCKUi pe3ysibTaT 3aBUCHT OT YHCIIA MPOLECCOB (HAMPUMEP — YacThb
3a1a4 2 1abopaTopHOi paboThI).

Bbluncnenusi: MCHONB30BAaHUE PACHPEEICHHBIX BBIYMCICHUH JOJDKHO pPAaCIpenesaTh
HArpy3Ky M COKpallaTbh BpEMs BBIIOJIHEHHsS 33aJa4d, a HE YBEINYUBATH BPEMS U KOIHYECTBO
BBIYUCIICHHH OTHOCHUTENBHO OJJHO331a4HOT0 BhINOJIHeHUs. Hanpumep:

— Ecnu BexTop noimkeH OBITh TEpeiaH OT OJJHOTO MpPOLEcca APYyruM MPOLEeccaM, TO
9TOT BEKTOP HY>KHO CO3/1aBaTh TOJBKO B TOM IPOLIECCE, KOTOPBI OyAeT pacchuiaTh
JIaHHBIE,  HE BO BCEX.

KoMMyHuKanuu: Tak Kak BBIYUCIMTENN (IIPOLECCHI, MPOLECCOPbI MM BBIYUCIUTENbHbIC
MalluHbl, KOTOpbIE pEAIM3YIOT BBIYMCICHMS) 3aBEAOMO OBICTpee, 4eM KOMMYHHKAIHH,
CIICIOBATENIbHO, IIepeiaya JAaHHBIX MEXAY MpOLEecCOpaMd JODKHA ObITh  MHHHUMAIIBLHO
Heobxoaumoit. Hampumep:

— Ecnu mpu copTHpoBKe MaTpHIBl OTAENBHBIE IPOLECCHl TOJDKHBI COPTUPOBATH
OTAEJbHBIE CTONONBI (CTPOKH), TO HE CJeAyeT MepeaaBaTh IpoleccaMm BCHO
Marpuny. IlepenaBath ciefyeT HEMOCPEICTBEHHO CTPOKH, KOTOpble OyayT
OTCOPTUPOBAHBI.

— Oco0eHHO He CTOUT UCIOob30BaTh MeTo Alltoall qis TpaHcOHUpPOBaHKS MATPHUILL.

3apanus ps J1abopaTopHBIX paboT

JlaGoparopuas pabora Nel. PacnipesieneHHbIC BBIYUCICHUS HA/l CTPYKTYPHBIMH JTaHHBIMH.
3ananue: Ilepecnath BekTOop, pasmepHoctTd M, N mpoueccam, UCIHONb3Ysl pa3IdyuHbIE
BUJIBI CBSI3M MEXY IIpoLeccaMy. DJIEeMEHThl BEKTOpa 33/1al0TCsl IPOU3BOJIbHO. DJI€MEHTHI
BEKTOPa MEPEChUIaeMOro U MPHUHATOTO BEKTOpA, a TAKKE BPEMsl BBIIIOJIHEHUS JOJIKHBI
OBbITh BBIBEJICHBI HA YKPaH.

JlaGoparopuas pabora Ne2. ®ynkimum MPl g1 00pabOTKH MEpEChUTKH TaHHBIX MEXKIY

pacrpeieIeHHbIMU NPOLIECCAMHU.
3ananue: CrenepupoBaTh B KaxaoM K3 N IIpoleccoB BeKTOp uucell. PazmepHocTb
BekTopa — M. Ilpou3BecTH MOdJIEMEHTHYI0 00pabOTKYy BCEX BEKTOPOB M HMOMECTUTH
Pe3yJIbTUPYIOLIMI BEKTOpP B KakoM-1uOo mpouecce. B padore ucnonb3oBath cpeacTsa
MPI 11 opranu3alyy pacrpeeIeHHBIX BBIYUCICHUH.

JlaGoparopuass pabora Ne3. [Ilapamnenbuas COPTHPOBKA JAHHBIX B paclpeneleHHBIX

KOMILIEKCaXx.



3aganue: [IponsBecTn COPTHPOBKY 3JIEMEHTOB B CTOJONAX (WJIM CTPOKAax) MaTpHIIBI
pasmepHoctd  NXM, C HCIONB30BaHHEM PACIPEENICHHUS] BBIYHCICHHNH MEXIY
npoueccamu cpeactsamu MPIL
3ameuanne: [Iporpamma gomkHa padoTaTh KOPPEKTHO HA JIIOOOM KOJIMYECTBE
nporeccoB. Marpuua npy 3TOM He I0JDKHA MEHSATh CBOU pa3Mephl.
JlaboparopHast paGota Ned4. IlapamienbHble HTEPALMOHHBIE BBIYMCICHUS B HapajlleNbHBIX
cuctemax ¢ o0riei namsaTeio. PacmapamiennBanue onepamuii 00pabOTKH BEKTOPOB BEKTOPAMH.
PeanuzoBate u pacmapauienute ¢ mnomomibio TexHoiorud OpenMP  pasnuunblie
oreparyy HajJ BEKTopaMu pazMepHocTH N.
Jlabopatopuast pabora Ne5. PacmapanienuBaHue BBIYMCICHHI B MapajyieIbHBIX CHCTEMax C
o01Ieit mamMsThio.
Peaim3oBate M pacmapamienuts ¢ nomompbo OpenMP anropuTMbl THIOBBIX 3amad
00paboTku nHboOpMaKu (331241 ONPEACIISIOTCS BApHAHTOM 3aaHusl).

Bapuantel MHOMBHIYyanbHBIX — 33JaHMil  Ha  JabopaTopHble  pabOTBI  BbIAAET
MIpenoaBaTeb.

Crpykrypa 1 popmMa otuera o J1abopaToOpHOU paboTe
— 3amanue.

— Texkcrt nporpamMmBbl.

— Pesynbrar paboThl IPOrpaMMBl.

— BriBOaBI

TpeboBanus k ohopMIIEHUIO OTYETA O 1a0OPATOPHOI paboTe

Otyer o JsaboparopHoii pabore OQOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX IIPOEKTOB clienyeT nosb3oBarbes [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

Otuer ohOopMIISIeTCS B JIICKTPOHHOM M OyMa)KHOM BHJIE.

11.3. Meroauueckue yka3aHusi Jyisi 00y4aroLUIUXCs 0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoae BBIMONHEHUS] CAMOCTOSTEIBHONW PaObOTHI, OOYUYArOIIHIACS BBIMONHSACT PaboTy IO
3alaHHUI0 M IIPH METOAUYECKOM PYKOBOJCTBE IPENoJaBaTreisi, HO 0e3 ero HernocpeICcTBEHHOrO
y4acTusl.

Jns oOyuaronuxcst mo 3a04HOi (opMe OOyueHHMs, CaMOCTOSTeNbHas padoTa MOKET
BKJIIOYATh B 051 KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMONHEHUS] CAMOCTOSTENBHON PaboTh, y 0Oydaromerocss hopMupyercs
Lesnecoo0pasHoe IIIaHUPOBaHUE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BMBATh yMEHUs
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHUM, 0OECIeYMBAET BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MEpHOJ OOY4eHHMS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
MPOo(eCcCHOHANTBHOTO YPOBHSI.

MeTroanueckUMH ~ MaTepuajaMH,  HalpapiSIOIMMH  CaMOCTOSTENIbHYIO  padoTy
00yYarOIIMXCSSBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepual o JUCLHUILIMHE;

—  METOJMYECKHE YKa3aHHMs [0 BBINOJHEHUIO KOHTPOJBbHBIX paboT (i 00ydarommxcst
10 32049HOU (opMe 00yUeHUs).

11.4. Meroguueckne yKa3aHus Ui OOYYArOIMXCS 10 HPOXOXKICHHUIO TEKYILEro
KOHTpOJISl YCIIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTH HpeIycMaTpUBAacT KOHTPOJIb KadecTBa 3HAHUM
00y4aroMXCs, OCYIMIECTBISIEMOr0 B TCUYCHHE CEMECTpa C LEIbI0 OLCHUBAHUS XO/a OCBOCHHS
JIACIUTUTMHEIL.

11.5. Meroauueckue yka3aHusl Ui OOYYarOIMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTAlMU.

[IpomexyrouHas  arrectanus  OOydYalOIIMXCS ~ NPEIyCMaTPUBAET  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4deHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJyYCHHBIX OOYdYaloIIMMcs B IIpolecce
M3y4YeHUs] BCE MUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThI, CIOCOOHOCTH
NPUMEHATh MX Uil PEICHHUs NPAKTHYECKHX 3alau. DK3aMeH, KaK IPaBUIO, NPOBOAUTCS B
MepUO/ SK3aMCHAI[MOHHOW CECCMM M 3aBEpLIACTCS AaTTECTALHOHHOW OLIGHKOW «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEILHO», KHEYIOBICTBOPUTEILHON.
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