MHUHHUCTEPCTBO HAYKH M BBICHIEIO OBPA30OBAHMS POCCHUCKON
®EJIEPALIMA
(esepabHOE rocy AapCTBEHHOE aBTOHOMHOE 00pa30BaTEe/IbHOE YIPEKICHHE BRICIICTO
obpazosanus
"CAHKT-ITETEPBYPICKHUI I'OCYJIAPCTBEHHBIA YHUBEPCHTET
ADPOKOCMHYECKOI'O INMTPUEOPOCTPOEHUS"

Kagenpa Ne 14

YTBEPXKJIAIO
PyKOBOMTEIL HANPABICHHS

JLT.H.,1pod.

Jluct cornacosarms paGoUcH TIPOrpamMMbl JIHCIHTILIHHEI
y

P

IIporpammy cocrasui (a)

3aB.Kad., K.T.H., JIOIL B.JI. Onenen

(A0KHOCTY, VY. CTCTICHN, IBANNC)

M.B. Ceprees

(HONKHOCTh, Y4 CTEMEHD, IHAHIE) (nownicn, aata) (mmuman, hamiing)

[Tporpamma o106peHa Ha 3aceanny Kadeaps Ne 14
«15» wmons 2021 r, nporokon Ne 11

3aseayroumii kadeapoit Ne 14

K.T.H., JIOLL B.J1. Onenen

(o "§Z

(y4 crenems, Isanne) ('nonnu9(. aara) (HHnumannt, dasiinn)

Orsercrernsiii 3a OIT BO 09.03.01(01)

( en)
«24» moun 2021 ¢

PABOYAS [TPOI'PAMMA JIMCLIMTIJIMHBI

«CucTemsl ¢ napauieabHoit 06paboTkoit HHpopMaunn»
(Hnmmmnnw ANCHMIANNM)

JI0ILK.T.H. JIOIL //4«%4/(6— A.B. [llaxoMupos
(NONKHOCTH, Y4 CTENCHD, IBANIE) (noanuce, aata) (MHmmansy, hamuans)
3amecTHTEIb AMPEKTOPA HHCTHTYTA /(71 gseckoii pabote
CT.IperoiaBareib . B.E. Taparyn
(AOMKHOCTD, Y. CTENEHD, JBaHNE) (noanucs, aara) (MHuunans, hamuang)

Koz Hanpas/ieHns noAroToBkn/

09.03.01
CTICIHATBHOCTH

Hanmenosanne narpasjieHus
NOArOTOBKH/ CIEHNANLHOCTH

WndopmaTHKa H BLIMHCIHTE/ILHAA TCXHHKA

Haumenosanne ABTOMATH3MPOBaHHBIC CHCTEMbI 06paboTKH HHpOpMaLHH 1
HaIpaBJICHHOCTH yIpaB/IeHHs
dopma o0yueHus Ounas

Cauxkr-IlerepGypr— 2021




AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkod HMHGOpPMAaLHMKW» BXOAUT B
00pa3oBaTeNbHYl0 NPOrpaMMy BBICIIETO 00pa3oBaHuMs — MNpOrpaMMmy OakanaBpuata MO
Hanpaenenuto moaroroBku/ crnemuaigpHocTH 09.03.01 «MHpOpMaTnka U BRIYHCIHATETbHAS
TEXHHMKa» HANpPABICHHOCTH «ABTOMATU3HPOBAHHBIE CHUCTEMbl 00pabOTKM HHOpMaUUK U
ynpasienus». JlucuuninrHa peanusyercst kapeapoit «Neldy.

JlucuuniyHa HaueneHa Ha GOPMHPOBAHHE y BBITYCKHHUKA CIIETYIOIIMX KOMITETCHIIUH:

I1K-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTHI CHCTEMHBIX IPOIPAMMHBIX IPOJYKTOB

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

CojepxaHue JUCLUUIUIMHBL OXBATHIBACT KPYr BOINPOCOB, CBS3aHHBIX C MPUHLUIAMHU
OpraHu3alMd M T[POrPAMMHPOBAHMS NApaICNbHBIX BBIYUCICHHH Ha BBIYHCIUTENBHBIX
CpeICTBaxX PasHOIo Kiacca — OT MHOTOSICPHBIX MPOLECCOPOB, KIACTEPHBIX BBIYUCIUTEIIBHBIX
CHCTEM, BCTPOEHHBIX MYJBTHIIPOECCOPHEIX BC 10 pacnpeneneHHBIX MyIbTHIPOLECCOPHBIX
BBIYUCIIMTEIBHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MHGOPMALIMOHHBIX U YIIPABIISIOLIMX
CHCTEMax.

[lperonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT cleayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpolecca: JeKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITEIIbHAS
paboTa cTyzeHTa.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb yCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

OOmasi Tpy10eMKOCTh OCBOCHHSI THCILHMIUIMHBI COCTaBISIET 3 3ayeTHBIX eIuHHLBI, 108
YacoB.

SI3bIK 00YUYCHUSI 110 JUCHHUIINHE «PYCCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenslo aucuuruinael «CUCTEMBI ¢ MapaienbHOl 00paboTkoi MHpOpMALMu» SABISETCS
o0y4eHHEe CTyJCHTOB IIPUHIMIIAM OpraHW3allud W MNPOrPaMMHUPOBAHMS  ITapajlIeIbHBIX
BBIYMCICHUH Ha BBIYMCIUTENBHBIX CPEACTBAX Ppa3HOro Kjacca — OT MHOTOSJIEPHBIX
MPOLIECCOPOB, KIACTEPHBIX BBIYUCIUTENbHBIX CUCTEM, BCTPOSHHBIX MYJbTUIpOLEcCOpHbIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
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 a3POKOCMHUYECKHX OOPTOBBIX KOMILJIEKCOB.

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

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

B pesynbrarte n3ydeHusi IMCUMILIMHBI O0yYalOIIUHCS JODKEH 00JaaaTh CICAyHOIUMU
KOMITCTCHIIMSMH WM UX 4YacTsAMU. KOMIeTeHIMY U MHIUKATOPhI UX JTOCTHXKCHUS IPUBEICHBI B
Tabmuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMI ¥ HHIMKATOPOB WX JOCTHKCHUS

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
[podeccroHanbHbIE | KOMIIOHEHTHI
IIPOrPaMMHUPOBAHUS HU3KOT'O U BBICOKOT'O YPOBHS,
KOMIICTCHIHH CHCTEMHBIX OCYILECTBIISATh OTIAKY IPOrPAMMHBIX ITPOITYKTOB
HpPOrpaMMHBIX . .
HPOYKTOB ZU1A LUEIEBOH ONEPALMOHHOMH CHCTEMBI, paboratsb ¢
JOKYMEHTaluen
TIK-3.B.1 BaageTs HaBbIKAMH HAIIMCAHUS
HCXO/IHOTO KOZIa TPOTPAMMHBIX TPOYKTOB ISt
LIEJIEBBIX ONEPALIMOHHBIX CUCTEM, BIAAETh
TEXHOJIOTUSIMU Pa3pabOTKH M OTJIAIKH CHCTEMHBIX
MIPOAYKTOB, HABBIKAMH Paclpe/eIeHHOTO U
NapaJUIEIbHOTO IPOTPAMMHPOBAHHUS
[1K-4 Cniocoben [1K-4.3.1 3HaTh METOI0IOTUH PA3PaOOTKH
pa3pabaTbIBaTh MIPOrPaMMHOTO0 00ECIIEYCHUS U TEXHOIOTUH
[MpodeccronanbHbie | TpeOOBaHUS U [IPOrpaMMHUPOBAHUS, METOJIBI U CPEICTBA
KOMITCTCHIIMN MIPOEKTUPOBATH MIPOEKTUPOBAHUSI IPOTPAMMHOT0 00eCIICYeHHS,
IIPOTrPaMMHOE 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 POEKTHPOBAHHS 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

Paszzesbl, TEMBI JUCIUTUTAHBL Jexunn | 113 (C3)| - JIP KII CPC
ACIEL, Anen (gac) (gac) (1ac) (gac) (1ac)
Cewmectp 8
Pasnen 1. [TapajuienbHble BBIYUCIUTENIBHBIC IPOLECCHI 12
U apXUTEKTYPbI
Pazznen 2 TIporpaMMupoBaHHe MapaIeIbHBIX CHCTEM 2 12

¢ 0OMEHOM COOOIIEHUIMU ¢ UCIOoNb30BanrueM MPI

2.  Mecto aucuuminsbl B cTpykType OI1
JucuuruinHa MokeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS

TIpU U3YYCHUH CICAYIOIINX NUCHUIIINH:

- HpOl"paMMI/IpOBaHHG Ha s13blKaX BBICOKOI'0O YPOBHS

— OmnepanoHHbIE CUCTEMbI
— CucreMHOE IPOrpaMMHPOBAHUE

3HaHMA, MOJYYCHHBIC INPU H3Yy4YCHUHM MaTepHaia JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIILHOE 3HAUCHNE, TAK U MOTYT HCIIOJIb30BAThCA IIPH U3YyUCHUH APYTUX AUCIMILINH:

— BprinmyckHas 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‘{aHHe: KaHIUJIATCKUH dK3aMeH

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

Paznen 3. IIporpaMmMupoBaHie HapaIelbHBIX CHCTEM 5 8
¢ obmieil namsThio ¢ ucnosb3oBanueM OpenMP

Pazznen 4. TumoBble MPoOIEMBI 1 METO/IBI PEIICHHUS

NIPH OpraHU3aLMH MapaJUICIIbHBIX MPOrPAMMHBIX 2 2

CHCTEM

Paznen 5. MeTozp! mmaHupoBaHHS U pacrpeeCHus 2 3

MapauIelIbHBIX MPOLECCOB

Hroro B cemectpe: 20 20 5
Hroro 20 0 20 0 5

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TEM JICKIIMOHHBIX 3aHSATHH PUBEACHO B Tabmiuie 4.

Ta6nnua 4 — Coneprxanue pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIA

Howmep pasnena

HazBanue u COACPIKAHUC Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

1

Tema 1. ®opmanbHas mozeins npouecca. OCHOBHBIE MOHSTHS M CBOICTBA
npouecca. Cucrema npoueccos. Bzaumozeiicteue mpoueccos.
OTtobpaxxenue nporeccoB Ha cTpykTypy DBM. Ilpouecch B cpene
mysabtunporpaMmubix OC. [IporpaMmHo 1 armapatHO peaan30BaHHbIE
MpoIecChl B CTPYKType DBM 1 BEIUHCIUTENBHBIX KOMIUIEKCOB.

OO6MeH COOOIIeHUIMH, CHHXPOHHBII 00MEH M aCHHXPOHHBIN COOOIICHUSIMH.
PanneBy. Y panensslii npsamoii goctyn B namats (RDMA). TIponeccs! n
notoku B POSIX. [lapasnienbHbie BEIMUCISHHS C YIPABICHHEM IIOTOKOM
nanHbIX (data-flow). [TotokoBble (streaming) BEIYMCICHUS.

Tema 2. Knaces! napamnensusix BC. Crpykrypsl napamiensusix BC ¢
001IMM aipecHbIM npocTpaHcTBoM, SMP- 1 DSM-apxurtektypsl,
MYJIBTHSIEpHBIE MUKpoIponeccopsl. CTpyKTyps! napamiensHbix BC ¢
obmMeHoM coobmieHusiMu, Kiaactepasie BC, pacnpenenennsie BK.
[ToxazaTtenu mynpTHnponeccopubix BC u napauienbHbIX TPOrpaMMHBIX
cucreM. [Ipou3BOUTENBHOCTD, NTapaJLIeIbHOE YCKOPEeHHE, Y()(EKTHBHOCTS,
Macirabupyemoctb. 3akoH Amaana. Tesuc ['ycTaBcoHa.

Crenndukanus MPL. O6ure nonstust. O6macts npumenenus. MPI:
MexaHK3M 3aIlycKa U BBINONHEHUs porpamMM. O6IacTH CBA3K U
koMMyHuKatopel. O0mue npoueaypsl MPIL: Mnunuanu3sanus, 3aBeplueHue.

Criern¢uxanus OpenMP: O6mme norsatus. O6acTs NPUMEHEHHS.
Jupextuser OpenMP. [IupeKTuBbI 1151 OnpeieneHus mapauieIbHON
obusacty. JIMpeKTUBBI AJIs1 pactpe/iesieHHs] BBIYUCICHUH BHYTPH
napaJuIenbHON 001acTH:

IMpo6aema TynukoB. Buasl TynukoB. Metoas! 60pb0bI ¢ TyITHKaMU B

napajjenbHbIX IPOrPaMMHBIX cucTeMax. lleHTpain30BaHHbI METOI

o0OHapyXeHHs TYNHUKOB. JlelleHTpan30BaHHbIH METO ] OOHAPYKEHUS

TynukoB. [IpenoTBpalieHye TynuKoB B IapaJuleNIbHbIX IPOrPaMMHBIX
cuctemax. CHHXpOHM3aLKMs JOTMYECKOTO BPEMEHH B NapajulebHbIX




IIPOrpaMMHbIX cucteMax. CHHXpOHHU3aMs PU3HIECKOr0 BPEMEHH.

5 Pacnipenenenne cTaTH4ecKUX U AUHAMHYECKUX CHCTEM MPOLIECCOB IO

npoueccopam napamiensHbix BC. Croxactuyeckue metosl. Mozenb
MyJIBTUIIOTOKOBBIX BbruncieHuil birymosa-Jleisepcona. [lnanupoBanue

MYJIBTUIIOTOKOBBIX BbIYMCIEeHUH. «KaqHblil mi1anupoBIuK». [ImanupoBImk
«3ansrsie aucThs» [TnanupoBumk «IloxutuTens padoTy.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS

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

Ta6m«1ua 5— HpaKTI/I‘ICCKHC 3aHATHUS U UX TPYAOCMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositenbHONM paboThI
Jac qac
1 2 3
W3yuyeHne TeopeTHIecKOro MaTepuana
2 2
npucuumuinasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3amanus (PI'3)
Bemonnenue pedepara (P)
[oaroroBka Kk TeKyeMy KOHTPOIIO 2 2
ycneBaemoct (TKY)
Jlomaniaee 3amanue (J13)
Konrponbublie pabotsl 3a04ankoB (KP3)
IoaroroBka k MpomMexKyTOUHON 1 1
arrecraimu ([1A)
Bceero: 5 5

5. IlepeyeHb yueOHO-METOANUECKOrO OOECIEYEHHS
JUTS CAMOCTOSITEIBHON paboThl 00YYArOLIMXCS 0 JUCHUILTHHE (MO/IYJIIO)
V4eOHO-METOANYECKUE MAaTePUANbl UL CAMOCTOSATENIBHOM PaboThl 00Y4YaOIIUXCsS yKa3aHBl B
ma. 7-11.

6. IlepedeHb MeYaTHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUN
[NepedeHp meYaTHBIX M IEKTPOHHBIX YUeOHBIX U3/IaHUIH NIPUBECH B TabuIe 8.
Tabnuia 8— [lepeueHp MeYATHBIX M JICKTPOHHBIX yueOHbBIX H3JIaHUI

Ne
1-1]\?121 Temnt g;;?;;?;ecmx DopMBI IPAKTUIECKUX 3aHATHH prnz)s;g)(ocm, 11)12135161?1?
JIMHBI
Y4eOHBIM IIIAHOM HE MPEAyCMOTPEHO
4.4. JlabopatopHbie 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATHH M UX TPYAOEMKOCTh IIPUBE/ICHBI B Ta0muLE 6.
Tabmuna 6 — JlJabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTb
Ne
Ne HaumeHnoBanne 1abopaTopHBIX paboT Tpynoemxocts, | pasnena
n/n (uac) JCLHTT
JIMHBI
Cemectp 8
1 | PacnpeneneHHble BBIYUCICHUS HAJl CTPYKTYPHBIMH 4 2
JAHHBIMH
2 Oyukimn MPI st 06paboTKy MEpeCchUIKN TaHHBIX MEXKIY 4 2
pacnpe/ieNeHHbIMU TPOLECCAMH
3 [TapamienbHasi COPTUPOBKA NAHHBIX B pacHpeeIeHHbBIX 4 2
KOMIIIEKCax
4 [TapamienbHble UTEPALMOHHBIE BBIYMCICHUS B 4 3
napajuiebHbIX CHCTEMaXx ¢ 00LIel MmaMsIThIO.
PacnapannenuBanue onepauuii 00pabOTKH BEKTOPOB
BEKTOpPaMH.
5 | PacnapannenuBanue BBIYMCIICHUHI B MapalIeNIbHBIX 4 3
CHCTEMax ¢ 00mIel NaMsThIO.
Bcero 20

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI

YueOHbIM MIAHOM HE MPEyCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst

Bupr camocTosTensHOM paboThl U ee TPYA0EMKOCTh IPUBEICHBI B Ta0HIIE 7.

Tabnuua 7 — Buasl caMocTOsTENBbHON pabOTHI U €€ TPYJOEMKOCTh

Komiecr
BO
9K3EMIUIS
poB B
HIudp/ 6ubmore
URL Bubnunorpadpuueckas ccpiika Ke
azpec (kpome
INEKTPOH
HBIX
IK3EMILIS
poB)
(004.4 /J1 | Jlesun, M. I1.. TlapamnensHoe MpOrpaMMHUpOBaHUE C HCHONb30BaHueM | 10
36) OpenMP: yue6Hoe nmocobue/ M.: BUHOM. Jlaboparopus 3nanuit, 2008.
-120c.
( Pobauesckuii, A.. Omnepanuonnas cucrema UNIX: yue6HOe mocobue/ | 27

004.4(075 | A. Pobauesckuii, C. Hemutorun, O. Ctecuk. - 2-¢ u3n.. - CI16.: BXB -
)/ P 58) TletepOypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. - Ha c.
599 - 618: I'nmoccapuii. - ISBN 978-5-94157-538-1: 199.00 p.

(004.451( | 'opmees, A. B. Onepaunonssie cuctemsl: yueouuk/ A. B. I'opnees. - 2- | 37
075)I'68) | e m3a.. - CII6.: [TMTEP, 2006. - 415 c.: puc. - (Y4eOHUK AJIsI By30B).

(004.451 | Hewiten X. M., I1. [etiten [Ix., Hodpnec [I. P. Onepannonnsie cuctemsr. | 10

27) OCHOBBI U IPUHIMIIEL -3-€ u31.. -M.: bunowm, 2006.-1024 c.
004.4 Kopwmen T., Jleitzepcon Y., Pusect P. Anroputmsr: [Toctpoenue u 3
K66 ananu3. M.: MITHMO, 2001, 960 c.

681.3 T | Tanenbaym, DHApIO. APXUTEKTypa KOMIbIOTEepa. -4-e u3a. - M. map.: |3
18 Iurep, 2005. - 698 c.

004 T18 | Tanenbaym, D. Pacripe/iesieHHbIC CHCTEMBI : IPUHIMIBI M Tapagurmbl . | 12




[ep. ¢ anra. B. F'op6yskos. - CII6. : [TMTEP, 2004. - 876 c.

Tabmuna 11— Ilepedyens HHGOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

681.3 Tanenbaym D. CoBpeMeHHbIC ONepallMOHHbIe CUCTeMbI -2-¢ u3a. -CI16. | 2
T18 u np.: [Turep, 2005.-1038 c.

0044 B BoeBonun, B. B. [lapainenbHble BEIYMCICHUS : y4eOHOE TTocoOue 1ist 1
63 By30B / B. B. BoeBoaun, Bi. B. BoeBoaun. - CII6. : BXB - IletepOypr,

2002. - XII, 608 c.

He npenycmotpeno

Tony6 [Ix., Ban Jloyn Y. Marpuunsie 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/mpi3 1 -report.pdf

9. MatepuanbHo-TexHIYEeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOHl  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca o AUCHUILIMHE, PeCTaBieH B Tadauiel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUIECKON Oa3bl

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

Ne HaumeHnoBanue cocTaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

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

1 | MynbruMenuifHas JeKIMOHHAS ayUTOPHS

2 | CneuunanusupoBaHHas nadoparopus «IIporpaMMHBIX 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

10. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallul
10.1. CoctaB OLECHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOUHOH aTTecTaln
00y4aroImXxcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Tabmuna 13 — CoctaB OLIECHOYHBIX CPEJICTB JJIs TPOBEJCHUS IPOMEXKYTOYHOM aTTeCTaIlMU

By npoMexyTouHOH aTTecTaluu [IepeyeHb OLIEHOYHBIX CPEACTB

7. TlepeueHb MEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
Tepeuenn IJIEKTPOHHBIX o0pa3oBaTesbHbIX pecypcoB HUH(OPMALHOHHO-
TEJICKOMMYHHUKAlIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBe/ieH B Tabnuie 9.

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

Tabmuma 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOH cet «VHTepHeT»

URL agpec HaumenoBanue
http://parallel.ru/ Jlaboparopus [lapamiensHeix HHGOPMALMOHHBIX TexHONorni HayuHo-

HCCIIeIOBATEIbCKOTO BBIYMCIUTEIFHOTO IEHTPAa MOCKOBCKOTO
rocyiapcTBEHHOro yHuBepcutera nMenu M.B.JlomoHocoBa

10.2. B kauecTBe KpHTEpHEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIMH 00y4aroIMMHCA IPUMEHSeTcs 5-0albHas MIKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETCHIIMH, KOTOpasi mpuBe/icHa B Tabnuie 14. B TedyeHune cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHas  mKana  MOJYJbHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
HCIOIb30BaHMUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun oneHKH ypoBHSI C)OPMHUPOBAHHOCTH KOMITCTEHIIUI

Or1eHKa KOMIICTSHIIMN

XapakTeprucTrka ChOPMUPOBAHHBIX KOMITCTCHIINM
5-OasIbHas IIKaIa P P bopp

8. TlepedeHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHp NPOrpaMMHOrO OOECIICUEHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTeIpHOr0 IPOoLEecca MO JUCIUILIHHE.
IlepeueHsb Hcnoyb3yeMoro NporpaMMHOro obecrneuenus npeactasiex B tabmuue 10.

Tabmuua 10— Ilepedenp nporpaMMHOro odecredeHus

— oOyvaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOIPaMMHBIN
MaTepuat;

— YBEPEHHO, JIOTHYHO, TI0CJIEJOBATEIBHO ¥ TPAMOTHO €T0 H3JIaracT;

— OMHPAsCh Ha 3HAHMUS OCHOBHOM M OMOJHUTEIBHON JIUTEPATYPBI,
TECHO NPHBS3bIBAECT YCBOCHHbBIC HAYYHBIE MOJOKEHHUS C MIPAKTHYECKOM
JIESITENIbHOCTRIO HATIPABIICHHUS;

— yMeJI0 000CHOBBIBACT U apTYMEHTHPYET BBIABUIAEMbIE UM UJICH;

— JIeNIaeT BBIBOJIbI U 0000IEHNS;

— CBOOOIHO BJIAZIEET CHCTEMOM CIICIHATH3UPOBAHHBIX MOHITHH.

«OTIIMYIHO»
«3a4YTCHO»

Ne n/m HaumenoBanue
1 Onepaunonnas cucrema Windows
2 Microsoft Visual Studio
3 IIporpammusrii maket Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb524831(v=vs.85).aspx )
4 Intel C++ Compiler

8.2. Ilepeuenn HH()OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCIIO0JIB3YEMbIX pu
OCYLIECTBIICHUH 00pa30BaTEIbHOIO MPOLECCa 110 AUCHHUILIHHE

IlepeyeHp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM IIPEACTABICH B
tabnune 11.

— o0y4arouuiicss TBEPI0 YCBOMJI MPOrPAMMHBIM MaTepHall, FpaMOTHO U
[0 CYyLIECTBY H3JlaraeT ero, ONHpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSA3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTHYECKOH JESTEIBHOCTHIO
HAITPaBIICHHS,

— apryMEHTHPYET Hay4YHbIC MOJOKCHHUS;

— JIeJIaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TIOHSITHIA.

«XOpOLIO»
<Ga4TCHO»




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  CyLIeCTBEHHble  OMMOKM M  HETOYHOCTH  IIpU
«HEYIOBJIETBOPUTEILHOY .
paccMOTpeHUH NpobieM B KOHKPETHOM HallpaBJIeHHH;
«HE 3a4TEHO»

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

10.3. TumnoBsle KOHTPOJIbHBIE 33AaHUS UM UHBIE MaTepPHAJIbL.
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 npoueccopaM. Kpurepun u noaxonst. Pacnipenenenue
CTaTHYECKOM CHCTEMBI IIPOIIECCOB.

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

29 Pacopenenenne npoieccos 1o mporeccopam. Mepapxuueckuil anropuTm.

30 Pacmpenenenne nporeccos mo mporeccopaM. CTOXacTHYECKHE alrOPUTMBL.

31 DopMmasibHbIE MOJIENN MTAPAJIICTBHBIX BEIYHCICHHUH.

32 Mozens MyIbTHIIOTOKOBBIX BeIYHcIIeHHH birymosa-JlelizepcoHa.

33 [InannpoBaHKe MyJIBTUIOTOKOBBIX BBIYMCICHHN. «YKa HBIN MITaHUPOBIINKY

34 [InannpoBaHKue MyJIbTUIOTOKOBBIX BBIYMCICHHUH. [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 IIporpammupoBanue ¢ qupektuBoi for

42 IIporpammupoBaHue ¢ TUPEKTUBOM sections

43 IIporpammupoBaHue C TUPSKTUBOH 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 Beruucnurensabie npouecchl. PopmanbHas Moaenb. CBoicTBa mpoiecca.

2 Cucrema npoueccoB. 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/nepenada cooOIIeHUIA MEXIY OT/ISIbHBIMHU MPOIIECCAMH.

10 MPI: I'pynmoBsie (KOJUIEKTHBHBIC) B3aUMOICHCTBHSL. Pacchiika 11e10ro coooeHus
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: BeinonHenue riodanbHbIx
oreparuii ¢ BO3BPaTOM Pe3yJIbTaTOB B TIaBHBIN Mpolecc. BrimonHeHne rino0ambHbIX
olepalyii ¢ BO3BPaTOM PE3yJIbTaTOB BO BCE MPOLECCHI.

13 MPI: CunxpoHu3auus nporeccos.

14 MPI: Bupryanu3anus TONOJIOTHH.

15 [Iporpammuposanue MBC c o6mieit mamsiteio. [Ipomeccsr 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 [IpoGriema TYNHMKOB B IapaJuIeNIbHBIX IPOrPaMMHBIX CUCTEMaX. Busl TynukoB.

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,  ONPEACISIOIIME  HPOLEIYPHl  OLICHWBAHHUS
HHIUKATOPOB, XapaKTepH3YIOIIMX OTambl (OPMHUPOBAHMS KOMIETCHLHMi, colepxarcs B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUMX HOPSIOK M MPOLEAypYy
MIPOBEJCHUS TEKYILETr0 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 JTUCLUIUIMHBL, METOJOB HAYYHOrO T[IO3HAHUs, HOBEHIINX
JOCTWKEHHH Hay4HOW MbICIU. B yueOGHOM 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[OJNydYeHHEe 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKHM M TEXHUKU U O
MPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TOMIBL;

— HAYYUTHCS METOAMYECKH 00padarhiBaTh MaTepHan (BbLACIATH [JIABHBIC MBICTH U
MOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSATH MX B  Pa3iIM4YHBIX
(hopmyTUpoBKax);

— MOJIyYeHHE TOYHOTO MOHMMAHHUS 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 0OYdYaroIerocs.
BeinosHeHue 1a00paTopHBIX pabOT COCTOUT M3 IKCIEPHMMEHTAIbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTHYECKON YacTeil U KOHTPOIBHBIX MEPOIIPUSATHI.

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

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEIOBAaHHUS IPOLIECCOB, SBJICHHH W OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOH AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETalHM3allys TCOPETHYCCKHX 3HAHMM, MOJYYCHHBIX Ha
JICKLHSX;

— TOJyYeHHE HOBOW MH(OPMAIMH MO H3y4aeMON JUCIHUILIHHE;

— mnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENIbHOW  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
MaTeMaTUYeCKUN pPe3yIbTaT BEIYMCICHU (TIepBasi, 4aCTh 3aJaHUI BTOPOH U 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 pPAaCIpenelsTh
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, IIepeaya JaHHBIX 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. ®yukimun 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 THHOBBIX 3amad
00paboTku nHboOpMaKu (331241 ONPEACIISIOTCS BApHAHTOM 3aaHusl).

Bapuantel MHOMBHIYyalbHBIX  33JaHUMil  Ha  JabopaTtopHble  pabOTBI  BBIAAET
MIPEnoaBaTeb.

Crpykrypa 1 dopmMa 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 ciienyeT nosb3oBarbess [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

Otuer ohopMIIsIeTCS B JJICKTPOHHOM M OyMa)KHOM BHUJIE.

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 OOyueHHMsi, CaMOCTOsATeNbHas 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 00y4arommxcst
10 32049HOU (opMe 00yUeHUs).

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

Texymuii KOHTPONB YCHEBAEMOCTH IPEIyCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUM
00y4aroNMXCs, OCYIMIECTBIIEMOr0 B TCYCHHE CEMECTpa C LEIbI0 OLCHUBAHUS XO/a OCBOCHHS
JIACIIUTUTMHEIL.

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] BCEH 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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