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AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkod HMH(pOpPMAaLHMKW» BXOAWUT B
00pa3oBaTeNbHYl0 NPOrpaMMy BBICIIETO 00pa3oBaHuMs — MNpOrpaMMmy OakanaBpuata MO
HanpaeneHuto moaroroBku/ cremuaigpHocTH 09.03.01 «MHpOpMaTHKa MW BRIYHCIHATETbHAS
TeXHHKa» HanpaBieHHOCTH «lIporpaMMupoBaHMe, aHAIWTHKA JaHHBIX M LUdpoBas
TparchopManus cucteM». JIUCIUIUIMHA peanu3yercs Kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIIHIA:

I1K-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTHI CHCTEMHBIX IPOIPAMMHBIX IPOJYKTOB

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

CojepxaHue JUCLUUIUIMHBL OXBATHIBAET KPYr BOIPOCOB, CBS3aHHBIX C MPUHLUIAMHU
OpraHu3alMd M [POrPaMMHMPOBAHMS MApaICNbHBIX BBIYUCICHHH Ha BBIYHCIUTENBHBIX
CpeICTBaxX PasHOro Kiacca — OT MHOTOSICPHBIX MPOLECCOPOB, KIACTEPHBIX BBIYUCIUTEIIBHBIX
CHCTEM, BCTPOCHHBIX MYJBTHIIPOIECCOPHEIX BC 10 pacnpenenceHHBIX MyIbTHIPOLECCOPHBIX
BBIYUCIIMTEIBHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MHGOPMALIMOHHBIX U YIIPABISIOLIUX
CHCTEMax.

[lperonaBanue AMCLMIUIMHBL TIpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpouecca: JEKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITEIbHAS
paboTa cTyzeHTa.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

O6mast TpyJOEeMKOCTh OCBOCHHS AUCIUIUIMHBI COCTAaBISECT 4 3a4CTHBIX €AUHUIbIL, 144
yaca.

SI3bIK 00y4YeHHMS IO AUCLMILINHE KPYCCKUM »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

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

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

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

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

Tabnuua 1 — IlepeueHb KOMIETCHIMI ¥ HHIMKATOPOB WX JOCTHKCHUS

Konn
Kateropus (rpynna) Ko 1 HauMeHOBaHUE HHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUH HaMMEHOBAHHE KOMIIETEHIIUH
KOMIICTCHIIUH
I1K-3.3.1 3HaTh CTaHAAPTHI peann3aluu
uHTepEiCOB NOAKIIOYAEMbIX YCTPOHCTB,
TEXHOJIOTHH Pa3pabOTKU U OTIIA/KU CHCTEMHBIX
MPOAYKTOB, KOHCTPYKIIUHU PACIPEIEICHHOIO
HapaJuIeNbHOr0 POrPaMMHUPOBAHUS, IPUHIHIIB]
OpraHH3alMHU U CXeMbl paOOTHI ONIEPALIMOHHBIX
CHCTEM, TIPUHIIUIIBI IOCTPOCHHS CETEBOTO
IIK-3 Criocoben B3aUMOJICHCTBHS
pa3pabaTbIBaTh [IK-3.Y.1 yMeTb NIPUMEHSTH A3bIKU
IpodeccronanbHbIE | KOMIIOHEHTHI IPOrpaMMHUPOBAHHUs HU3KOTO U BBICOKOTO YPOBHS,
KOMIETEHLIUH CHCTEMHBIX OCYILECTBIISITh OTJIAJKY IIPOrPaMMHBIX IIPOYKTOB
IpPOrpaMMHBIX UL LIEJIEBOM OINEPALMOHHOM cUCTEMBI, paboTaTh ¢
MIPOAYKTOB JIOKyMeHTaLuei
TIK-3.B.1 BiiajieTh HaBbIKAMU HAITUCAHMS
HCXOJHOTO KOJIa IPOrPaMMHBIX IMPOLYKTOB JULL
IIENIEBBIX ONEPAIIMOHHBIX CUCTEM, BIalETh
TEXHOJIOTUSIMH Pa3pabOTKU M OTIAIKU
CHCTEMHBIX IIPOIYKTOB, HABBIKAMHU
PAacNpeeeHHOro ¥ NapaiebHOro
IIPOTrPaMMHUPOBAHHUS
I1K-4 Cnocoben I1K-4.3.1 3HaTh METOJOJIOTUH Pa3pabOTKH
pa3pabaTbIBaTh MIPOTPaMMHOTO 00ECIEYCHUSI U TEXHOJIOTUH
IpodeccruonanbHble
TpeOoBaHuUs U HPOrpaMMHUPOBAHUS, METO/IbI U CPEJICTBA
KOMIICTCHIHH HPOEKTUPOBATH MIPOEKTUPOBAHHUS IPOrPAMMHOI0 0OECIIEUeHUs,
pOrpaMMHOE CTPYKTYp JaHHBIX, 623 JaHHBIX U IPOTrPAMMHBIX




obecrieueHme uHTepgeiicon

IK-4.Y.1 ymeTb npoBOUTh aHAJIN3 TPEOOBAHUIA,
HNPUMEHSTh METOJIbI U CPE/ICTBA IPOSKTUPOBAHUS
HPOrPaMMHOIO 00ECICYEHNUs, CTPYKTYP JaHHbIX,
0a3 JaHHBIX, IPOrPaMMHBIX HHTEpdeiicoB
[1K-4.B.1 BnazeTs METOAMH U CPEACTBAMH
Pa3paboTKH MPOrpaMMHOI0 00eCIeUeHus 1
TEXHOJIOTHEH MPOrpaMMUPOBAHUS, METOIAMH U
CpeJICTBAMH IPOEKTUPOBAHHS IIPOrPAMMHOTO
obecriedeHus, CTPYKTYp JAaHHBIX, 033 JaHHBIX U
IPOrpaMMHBIX HHTEp(EiicoB

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

Tabauua 3 — Pa3zenbl, TeMbl IUCUUIUIMHBL, UX TPYI0€MKOCTb

2.  Mecto aucuumianssl B cTpykType OI1
JucrmuuimHa MoskeT 6a3upoBaThCS Ha 3HAHUAX, paHEee MPUOOPETEHHBIX 00YYaOIUMHUCS
NIPU U3YYCHUH CICIYIOUINX JUCIHUIUIUH!
— IIporpammupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHS
— OmneparoHHbIE CUCTEMBI
— CucremMHOE IPOrpaMMHpOBaHKE
3HaHUs, MOJNyYEHHbIC TPU W3YUYCHHH MaTephana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TAK U MOT'YT UCHOJIL30BATBCS MPU U3YYEHUHU APYTUX JUCLUILIMH:

— BrinyckHas KBanu(UKaHoHHas paboTa

3. OOBeM u TPYJOEMKOCTh TUCIUTLTHHBI
JlanHble 00 00mIeM 00beMe TUCLUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
PpaboThI 10 JUCUHUILIMHE (M pacipe/eieHne ITON TPy JOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B
Tabuuue 2.

Tabauna 2 — O0bEM U TPYAOEMKOCTb JUCLUIIINHEI

TpynoeMKocTb 1o
Bun yue6GHol paboThl Bcero ceMecTpam
Ne8
1 2 3
Obowan mpyooemkocms oucyuniuHol, 4/ 144 4/ 144
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) 54 54
Camocmoamenvnas paboma, Bcero (dac) 50 50
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.

Paszzesbl, TEMBI JUCIUTUTAHBL Jexunn | 113 (C3)| - JIP ‘ KII ‘ CPC
> (gac) (gac) (1ac) (gac) (1ac)
Cewmectp 8
Pasnen 1. [TapajuienbHble BBIYUCIUTENIBHBIC IPOLECCHI 12 10
U apXUTEKTYPbI
Pazznen 2 TIporpaMMupoBaHHe MapaIeIbHBIX CHCTEM
2 12 10
¢ 0OMEHOM COOOIIEHUIMU ¢ UCIOoNb30BanrueM MPI
Pazznen 3. [IporpaMMupOBaHue MapauieIbHBIX CHCTEM C 5 8 10
obuieit namsThio ¢ ucnosp3oBanueM OpenMP
Pazznen 4. TumoBble MPoOIEMbI U METO/IBI PEIICHUSI TIPH 5 10
OpraHHU3alUK NapauIeIbHBIX IPOrPaMMHBIX CHCTEM
Paznen 5. MeTozp! maHupoOBaHMS U pacripeeCHus ) 10
MapaJuUICNIbHBIX MPOLECCOB
Urtoro B cemecTpe: 20 20 50
Hroro 20 0 20 0 50

IIpakThyeckass MOATrOTOBKA 3aKJIFOYACTCsI B  HEMOCPEICTBEHHOM  BBIIIOJIHECHHU
00y4arOIMMHCS ~ ONPEAENEHHBIX  TPYAOBBIX  (YHKLHMH, CBA3aHHBIX ¢  Oy;yuei
npo(hecCUOHANIBHOM AESTEILHOCTHIO.

4.2. CopepxaHue pa3aeioB U TeM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmuie 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIA

HOMCp paszaciia Hazpanue u COZICPIKAHUEC Pa3CIOB U TEM JICKIIMOHHBIX 3aHATHI

1 Tema 1. ®opmansHas Mozens nporecca. OCHOBHBIE MOHSITHS U
cBoiicTBa nporuecca. Cucrema npoueccoB. Bzanmoneiicteue
npoueccoB. OToOpakeHHe MPOIECCOB Ha CTPYKTYpy DBM.
IIpoueccs! B cpene mynsrunporpaMmubsix OC. IIporpamMmuo n
anmapaTHO peaIn30BaHHBIE IPOIIECCH B CTpYKType OBM 1
BBIYUCIIUTENIBHBIX KOMIUIEKCOB.

OOMeH coo01IeHNIMU, CHHXPOHHBII 00MEH 1 aCUHXPOHHBIH
coobmenusimu. PanieBy. Y qaneHHbli npsMOil JOCTYI B TaMsITh
(RDMA). Ilponeccsr 1 noroku B POSIX. ITapannenbHbie
BBIYHCIICHHS C YIPaBIeHHEM IIOTOKOM naHHbIX (data-flow).
TTorokoBbie (streaming) BBIYHUCIICHHUSI.

Tema 2. Knaccsl napamiensssix BC. CtpykTypsl napauienbHbIX
BC ¢ 06mum agpecHsiM mpoctpadctBoM, SMP- u DSM-
APXUTEKTYpPbI, MyJIbTHAACPHbIE MUKpOporieccopbl. CTpyKTypbl
napasutenibHbeIX BC ¢ oOMeHoM coobienusimu, knacrepusie BC,
pacrpenenennasie BK. ITokazatenu mynsrunponeccopusix BC u
napajuiebHbIX IPOrPaMMHBIX cucteM. [IpOM3BOIUTENBHOCTS,
napasuieNibHoe ycKopeHue, 3pPpeKTHBHOCTh, MacITaOUPyEeMOCTb.
3akoH Ampnana. Tesuc ['ycraBcona.

2 Crneunduxanust MPI. O6ume noustus. O6nacts MpUMEHEHHSI.
MPI: Mexanu3Mm 3amycka U BbIIONHEHHs nporpamMm. Obaactu
CBsI3U U KOMMYHHKaTOpbl. O61He nporexypst MPI:
Munnnanusanys, 3aBepiicHue.

3 Cneuuduxanus OpenMP: O6mue nonstust. O6nacTsb




npumenenus. Jupextussl OpenMP. JlupexTuBs! 1ist
OIIpeeICHUs TapauIeNbHOI 00macTy. JIMpeKTHBEI IS
pacnpe/ieneHus BBIYUCICHUI BHYTPH TapaJuIeIbHON 00J1aCTH:

5 | PacnapannenuBanue BHIYUCICHUH B

TapaJuICJIbHbIX CUCTEMAX C 06Hleﬁ aMATBIO.

4 ITpo6aema TynukoB. Buasl Tynukos. Meroast 60pbs0bI ¢
TYNUKAaMH B NIapajlIeNIbHBIX IPOTPAMMHBIX CUCTEMAX.
LlenTpannu3oBaHHbIH METO] OOHAPYXKEHUS TYIHKOB.
JleueHTpann30BaHHbBII METO OOHAPYKEHUSI TYTHKOB.
IpenoTBpalieHNe TYHKOB B NapajIelbHbIX IPOrPAMMHBIX
cucteMax. CHHXpOHM3aLUs JOTHYECKOr0 BpEMEHU B
HapaJuiebHBIX IPOrPaMMHBIX cucTeMax. CHHXPOHH3aLHs
(hU3UYECKOro BpEeMEHHU.

Bceero

20

5 Pacnipenenenue ctaTudeckux U AMHAMHUYECKUX CHCTEM
IIPOLIECCOB IO TIpolieccopaM napamieabHex BC.
Croxactuyeckue MeTo16l. MOIeb MyJIbTHITOTOKOBBIX
Bbruuciienuit biymona-Jleizepcona. [InanupoBanue
MYJIbTHUIIOTOKOBBIX BBIYUCICHHUHN. «YKaHBII IIaHUPOBIIHUKY.
[TnanupoBimuk «3ausTeie TucThs» [Inanuposmuk «Iloxuturens
padotr».

4.5. KypcoBoe IpOEKTHPOBaHHE/ BBIIOIHEHUE KyPCOBOIl pabOThI

YueOGHbIM IUIaHOM HE MPEYCMOTPEHO

4.6. CamocTositenbHas paboTa 00yYaroIIXCst

Buzpl camocTosTeNnbHOM PabOThI U €e TPYI0EMKOCTh IPUBEICHBI B Ta0IHILIE 7.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMbl IPaKTUYECKUX 3aHATHH U UX TPYI0EMKOCTh MPUBECHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTb

U3 Hux Ne

Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena
/i 3aHATHI 3aHATHI (gac) MOJITOTOBKH, | TUCLIUAIT
(gac) JIMHBI

Tabnuia 7 — Buasl caMOCTOSITENBbHON paboThl U €€ TPYAOSMKOCTh
. Bceero, | Cemectp 8,
Bupn camocrositenbHON paboTh
4ac qac
1 2 3
V3yueHne TeopeTH4eckoro MaTepuana
20 20
nqucnuiuiiesl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonunenue pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO 20 20
ycnepaemoctu (TKY)
JHomanrnee 3ananue (J13)
KonTtposbHble paboTsl 3a04HnK0B (KP3)
[ToaroroBka K MpoOMeKyTOUHOM 10 10
arrecraruu (I[1A)
Bcero: 50 50

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

Bceero

4.4. JlaGopaTopHble 3aHATHSA
TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh NIPUBEICHBI B TA0IHIIE 6.

Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh

5. IlepeyeHb yueOHO-METOAUYECKOrO 00ECICUCHHS

JUISL CAMOCTOSITEIbHOM pabOThI 00Y4arOIMXCS IO JUCUUILTHHE (MOJIYJIIO0)
VY4eOHO-MEeTOANYECKHE MATepHUaIbl ISl CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

6. HepequL TI€YaTHBIX U 3JICKTPOHHBIX y'—IC6HBIX M3JIaHAHI
Hepe'-IeHL TNI€YaTHBIX U 3JICKTPOHHBIX y‘I€6HHX M3JIaHUI IIpUBC/CH B Ta.6J'II/II_I€ 8.

Tabnuia 8— [lepeueHpb MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3IaHUI

W3 Hux Ne
Ne HaumeHnoBanue n1abopaTopHbIX paboT TpyAOCMKOCTE, | MPAKTHYCCKOH | pasiena
n/n (uac) MOATOTOBKH, | JMCLHUII
(gac) JIMHBI
Cemectp 8
1 | PacnipeneneHHble BBIYMCICHUS HAl 4 2
CTPYKTYPHBIMH JaHHBIMU
2 | ©yukuu MPI 11 06paboTku nepecbUIKu 4 2
JAHHBIX MEXy paclpeeIeHHBIMH
poLeccaMu
3 | IapayutenbHasi COPTUPOBKA JAAHHBIX B 4 2
pacnpeeneHHbIX KOMILIEKcax
4 | IapanienbHble UTEPALOHHbBIE BHIYMCICHUS 4 3
B [IApAJLIEIBHBIX CUCTEMAaX C 00Ieit
namsTho. PacnapamienuBanue onepanuit
00paboTKK BEKTOPOB BEKTOPAMHU.

Kommaectso
9K3EMIULIPOB B
[Hlnp/ bubnuorpaduyeckas ccbuika 6146]]1/[01231(6
URL anpec
(KpoMe SIEKTPOHHBIX
9K3EMILLIPOB)
(004.4/J136 | JleBun, M. I1.. IlapamiensHoe nporpaMMHUpPOBaHHE C 10
) ucnons3oBanueM OpenMP: ygeOHoe nocobue/ M.:
BUHOM. Jla6opatopust 3nanuii, 2008. - 120 c.
(004.4(075) / | PobaueBckwmii, A.. Oneparuonnas cuctema UNIX: 27
P 58) yuebHoe mocobue/ A. Pobauesckuii, C. Hemurorus, O.
Crecuk. - 2-e u3n.. - CI16.: BXB - [etepOypr, 2008. - 635
c.: puc.. - [Ipenm. ykas.: c. 619 - 635. - Hac. 599 - 618:
I'noccapuii. - ISBN 978-5-94157-538-1: 199.00 p.
(004.451(075) | F'opaees, A. B. OnepaunoHsble cucTeMbl: yueOHuk/ A. B. | 37




68)

Topaees. - 2-e uzp.. - CI16.: [TUTEP, 2006. - 415 c.: puc.
- (YueOHHUK 17151 BYy30B).

rocynapcTBEHHOro yHuBepcurera nMeHu M.B.JlomoHocoBa

8. Tlepedyenb nHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepedeHp MPOrpaMMHOTO OOECIIEYEHHs, HCIIOJIB3YEMOr0 MpPU OCYIIECTBICHUU
00pa30BaTeIBHOTO MPOIIECCa MO TUCLMILTHHE.
IepeueHsb MCIONB3YEMOro NPOrpaMMHOro obecrieueHus npeacTasieH B Tabmuue 10.

Tabmuua 10— [lepeuenp nporpaMMHOro obecrieueHust

Ne n/n HaumenoBanue

1 Onepaunonnas cucrema Windows

2 Microsoft Visual Studio

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

4 Intel C++ Compiler

004451 Heiiten X. M., I1. [eiiren k., Yopuec 1. P. 10

27) OmnepanuoHHble cucTeMbl. OCHOBBI U IIPUHIIUIIBL. -3-¢
3. -M.: bunom, 2006.-1024 c.

004.4 K66 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsl: 3
[octpoenwne u anamuz. M.: MIITHMO, 2001, 960 c.

681.3 T 18 TanenOaym, OHAPIO. ApXUTEKTypa KOMIIbIOTEpA. - 4-€ 3
3. - M. u np. : [Turep, 2005. - 698 c.

004 T18 Tanenbaym, O. PacripesieneHHble cCUCTEMBI : IPUHLUNBEL M | 12
napaaurmsl . [lep. ¢ auri. B. T'opOynkos. - CII6. :
IMUTEP, 2004. - 876 c.

681.3 T18 Tanenbaym D. CoBpeMeHHbIC ONEPAL[MOHHBIC CUCTEMBI - | 2
2-e uz3n. -CII6. u ap.: [Turep, 2005.-1038 c.

004.4 B 63 BoeBonun, B. B. IlapannenbHbie BoUUCICHUS : yueOHOE 1

nocobue jutst By30B / B. B. BoeBonun, Bii. B. BoeBoauH. -
CII6. : BXB - IletepOypr, 2002. - XII, 608 c.

Tlomy© JIxx., Ban Jloyn Y. MarpuuHble BeIaucIeHUs. M.:
Mup, 1999, 548 c.

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

mpi-3.1/mpi31-report.pdf

8.2. Ilepeuenn MH(POPMALMOHHO-CIIPABOYHBIX
OCYILIECTBICHHN 00pa30BaTEILHOTO MpoLecca 10 JUCHHUIUINHE

[lepedyeHp HUCHONB3yeMbIX HH()OPMALMOHHO-CIPABOYHBIX CHCTEM IPEACTABICH B
Tabimue 11.

CHUCTEM,UCIIOJIb3YyEMBIX npu

Tabnuua 11— IlepedeHp HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npexycmoTpeno

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

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

2817427 A Minicourse on Multithreaded Programming

9. MatepuanbHo-TexHHYEeCKas 0a3a
CocTtaB  MaTepHalbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOH Ui  OCYIIECTBICHHS
00pazoBaTenbHOro Ipolecca 1o AUCIUIUINHE, IPEACTaBIIeH B Tadauiel2.

Tabmuua 12 — CoctaB MaTepuaabHO-TEXHUYECKON Oa3bl

Ne HaumeHnoBaHue cocTaBHOW 4acTu
/o MaTepHAaIbHO-TEXHHUECKOH 0a3bl

Howmep ayauropuu
(pr HEOOXOIUMOCTH )

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

p.

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

MynsTHMenHifHAS IEKIIUOHHAS ayAUTOPHS

2 | CnenmanuszupoBanHas naboparopus «[IporpaMMHBIX cHCTEMY

7. TlepedyeHb 31€KTPOHHBIX 00Pa30BATENBHBIX PECYPCOB

HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»

TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB
TEJICKOMMYHHUKAIIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMIUTHHBI
npuBe/icH B Tabnuie 9.

UH(OPMALMOHHO-

10. OueHouHBIE CpeaCTBa VIS IPOBEJICHUS IPOMEKYTOUHOH aTTECTALNH
10.1. CocTtaB OIEHOYHBIX CPENCTBAJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAluU
oOyyaronuxcs 1o JUCHUIUIMHE NpUBEIeH B Tadiuue 13.
Tabnmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl POBEICHHUS TIPOMEKYTOYHON aTTeCTAIlII

Bun HpOMe)I(yTO‘-IHOﬁ aTTeéCTalun Hepe'-IeHL OLCHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 5K3aMCHY

Tabmuua 9 IlepeueHb NIEKTPOHHBIX 00Opa30BaTENIbHBIX PECYPCOB  MHGOPMALMOHHO-
TEJIeKOMMYHUKAIMOHHOU ceTu «HTepHeT»

URL agpec HaumenoBanue
http://parallel.ru/ Jlaboparopus [lapamiensHbix HHGOPMALMOHHBIX TexHOorui HayuHo-

HCCICNOBATC/ILCKOI'O BBIYUCIIUTCIIBHOI'O IEHTPA MockoBckoro

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YalOIMMHUCS TPUMEHSETCS S5-0ajuIbHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMITeTEHIINH, KOTOpasi IpuBeicHa B Tabuuie 14. B TeueHne cemecTpa MOXET MCIOIb30BATHCS
100-0annpHast  mKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMBl  YHHBEPCHUTETa,  MpaBUia
WCIIOJIb30BAaHMS KOTOPOI, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepun oueHKH YpOBHS CHOPMUPOBAHHOCTH KOMITETCHIIUI




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

mpoliecca B Ipymme.

— oOyuatomuiics riayO0OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTHYHO, TI0CIIeI0BATEIbHO U IPAMOTHO €ro H3JIaraer;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTEIBHOH JIHTEPaTypBL,

«OTJINYHO» ™
GATTCHOY TECHO NPHBSA3BIBACT YCBOCHHbIE HAYYHBIE MOJOXKEHUS ¢ NPAKTHYECKON
JIeSITENIbHOCTBIO HaIPaBIICHUS;
— yMeJi0 000CHOBBIBAET M apTYMEHTHPYET BbIBUIaeMbIe UM HJICH;
— Jie7IaeT BBIBOJIBI U 00OOIICHUS;
— cBOOOJTHO BIIaJIC€T CUCTEMOH CIEHATU3UPOBAHHBIX IIOHATHH.
— 00y4aroNHMiACs TBEPJO YCBOWII IPOrPAaMMHBII MaTepHal, TPaMOTHO H
M0 CYyWIECTBY H3JIaraeT ero, ONMpasiChb Ha 3HAHUS OCHOBHOM
JIATEPATYPBI;
€XODOILIOY — HE JI0IMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBACT YCBOCHHBIC 3HaHHMS C MPAKTHYECKOHW JEATEIbHOCTHIO
«3AUTEHO» .
HAIPaBJICHUS;
— apryMEHTUPYET Hay4HBbIC MTOJI0XKCHHS;
— JIENIaeT BLIBOJILI U 0000IEHNS;
— BJIQJICET CUCTEMOM CIICLIMAIM3UPOBAHHBIX MOHSATHH.
— 00y4aroLHMIACS YCBOWJI TOJILKO OCHOBHOM MPOrpaMMHbIII MaTepuar,
[0 CYyIIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJIBKO OCHOBHOMU
JIUTEPATYPBI;
— JIOIyCKaeT HeCYIIECCTBEHHbIE OINOKN 1 HETOYHOCTH;
«yZIOBJICTBOPHUTEIILHOY .
— HCTIBITBIBAET 3aTPyIHEHHs B HPAKTHYECKOM NPUMEHEHMH 3HAHHI
«3a4TEHO»
HaIpaBJICHUS;
— ¢11a00 apryMEHTUPYET HaY4HbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B )OPMYJIMPOBAHUH BBIBOJIOB U 0000IICHNIH;
— YaCTUYHO BJIAJICET CUCTEMOH CIIENIMAIN3MPOBAHHBIX MOHATHH.
— oOyvaronuiicsi He YCBOMJ 3HAYMTEIBHOM YacTH IIPOrPaMMHOIO
Marepuaa;
— JIOITyCKaeT  CYyNIECTBCHHBbIC  OMIMOKM M  HETOYHOCTH  IIPH
«HEYOBJIETBOPUTEILHO» ;
paccMoTpeHuH pobiieM B KOHKPETHOM HalpaBJIeHHH;
«HE 3a4TCHO»

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

10.3. TumoBsle KOHTPOJIbHBIE 33aHNUS WU HHBIE MaTEPHAIBL.
Bormpocs! (3anaun) st 5k3aMeHa npejcrasieHsl B Taduune 15.

Tabmuma 15 — Bonpocs! (3aaun) a1 S5K3aMeHa

Ne /it [epeuensp BOMpocoB (3a1a4) 115 9K3aMeHA Kon
HHIUKaTOpa

1 Brruncnurenshblie nponeccsl. @opmanbHas Mozens. Cpoiicrsa | [1K-3.3.1
nporecca.

2 Cucrema mporeccoB. HezaBucumble mporeccsl. TIK-3.V.1
BsanmopeiicTBue mpoueccos.

3 Iokazarenu napauiensubix BC u BeruucieHuit [IK-3.B.1

4 Krnaccsl napannensusix BC 11K-4.3.1

5 CHHXpOHHAs U aCHHXPOHHAsl OpraHu3alys oOMeHa [IK-4.Y.1
coobenusmu. RDMA.,

6 MPI: Cranpapt MPI. O6mue nonsitus. O6nactu cB3u U TIK-4.B.1
KOMMYHHKATOPBI.

7 O6mue npoueaypbl MPI: Muunuanu3aims, 3aBepuicHue.

8 O6uwme npouenypst MPI: Onpenenenue obuiero urcia
napaJuieIbHbIX poleccoB B rpynmne. OnpeieneHne HoMepa

9 MPI: Tlpuem/nepenaya cooOICHUIT MEKAY OTACTBHBIMU
IPOLIECCAMH.

10 MPI: I'pynnoBble (KOJUIEKTHBHBIE) B3aUMOJICHCTBHSI.
Pacceuika nenoro coodmenust nporeccam. Coopka JaHHBIX OT
IIPOLIECCOB.

11 MPI: I'pynmnoBsie (KOJUIEKTHBHBIC) B3aUMO/ICHCTBHS:
Paccbuika vacreii cooOienus npoueccam. Coopka yacreit
COOOLIEHHUS C TIPOLIECCOB.

12 MPI: ®yHKIUM TOANEPKKH PACTIPEIEIEHHBIX OIEPAIHiA:
BeinonHeH#e ri00anbHbIX ONepanuii ¢ BO3BpaTOM
pe3yJIbTaTOB B INIABHBIH MpoLecc. BoinonHenue riodanbHbIX
OIepaIyii C BO3BPaTOM PEe3yJIbTaTOB BO BCE MPOIIECCHI.

13 MPI: CunxpoHu3anus Ipoueccos.

14 MPI: BupTyanusanus TONOIOTHH.

15 [porpammuposanne MBC c o6uieit mamsrsto. [Ipouecchr n
noroku B POSIX

16 OpenMP: O6mue nonsTusa. O61acTh MIPUMEHEHHUSI.

17 Jupextussl OpenMP: JlupeKTuBbI A1 ONpeeneHus
apauIeNbHON 001aCTH.

18 OpenMP: /IupexTuBsl A pacpeneneHus BEIYUCICHAN
BHYTpPH napajuiesibHoi obsactu: Jlupextusa for.

19 OpenMP: /lupexTuBsl A pacnpeneneHus BEIYUCICHUN
BHYTpPH NapaJuiesibHOi obsactu: JlupekTuBa sections.
Jupexrusa single.

20 OpenMP: JlupeKTuBbl A5 paciupeneeHus BEIYUCIEHHH
BHYTpH napaienabHoi obnacti: O0beJUHEHHE TUPEKTUB
parallel u for (sections).

21 [Tpo6iema TynuKOB B napaulebHbIX IPOrPAMMHBIX
cucremax. Buapl TynukoB. Metoast 60ps0bI ¢ TymMKaMu B
NapauIeNbHbIX POrPAMMHBIX CUCTEMAX.

22 enTtpann3zoBaHHbIi MeTO] 00HAPYKEHHS TYIIHKOB B
napajuIebHbIX IPOrPaMMHBIX CHCTEMAX

23 JleueHTpanr30BaHHbBII METOI OOHAPYIKEHUSI TYITHKOB B
IapaJuIeIbHBIX IPOrPAMMHBIX CHCTEMax

24 [IpenoTBpamieHne TYIUKOB B APAICIBHBIX TPOTPAMMHBIX
cUCTEMax

25 CHHXpOHH3ALIHS JIOTHIECKOTO BPEMEHH B MapaJuIeIbHBIX
IIPOrpaMMHBIX CHCTEMaX

26 CuHxpoHu3alys GU3MIecKOro BpEMEHH B MapajlieIbHbIX
POrPaMMHBIX CHCTEMAX

27 Pacrnipenenenue npoueccos no npoueccopam. Kputepuu u
noaxobl. Pacnpenenenne craTuueckoi CHCTEMBI IIPOLIECCOB.

28 Pacnpenenenue nporueccos Mo mpoueccopam.
LenTpanuzoBanuslii Meton “Up-Down”

29 Pacnpenenenne npomeccos mo mporeccopam. Mepapxuaeckuit
AJITOPUTM.

30 Pacnpenenenue nporeccoB Mo mpoieccopam.
CT0oXacTHYECKHE AIrOPUTMBI.

31 DopMabHbIe MOJIENHU NapaJIeIbHbIX BEIYUCISHHH.

32 Mogenp MyJIbTHIIOTOKOBBIX BblYnclIeHnH biymoBa-




Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

Jleitzepcona.

33 [InaranpoBaHre MyJTbTHIIOTOKOBBIX BBEIUMCIICHUH. «KaaHbIi
[IAHUPOBILIKK»

34 [InannpoBaHue MyJIbTUIIOTOKOBBIX BEIYMCICHUM.
[TaHupOBIIKK «3aHSTHIC JIUCThSD)

35 [InannpoBanne MyJIbTUIOTOKOBBIX BEIYMCICHUH.
[Inanuposiuk «Iloxuturens paboT»

36 OnpepeneHne 0OLIETo YKCa MapajlieIbHbIX TPOLIECCOB B
rpymre.

37 Ornpenenenne HoMepa npoiiecca B rpynne. MPI

38 Ipuem/mepenaya cooOLICHHI MEXTy OTACIbHBIMU
IIPOLIECCAMH.

39 OpHOBpeMeHHasl repejiaya u IpueM COOOILEHUs MEXITY
OTAECNBHBIMH IPOLIECCAMHU.

40 CuHXpOoHM3aLUsI IPOLIECCOB.

41 [IporpammupoBanue ¢ qupekTuBoi for

42 [IporpammupoBaHue ¢ TMPEKTUBOM sections

43 [IporpammupoBaHue ¢ TUPEKTUBOH single.

44 O6wenunenne aupektus parallel u for (sections).

45 [IprMeHeHne TUPEeKTHB CUHXPOHU3AINH.

46 [IpenoTBpaieHre TYMMKOB B EHTPAIN30BAHHBIX
napaJuleIbHbIX MPOrPAMMHbBIX CHCTEMAX.

47 [IpenoTBpaiiieHre TYIMKOB B pacrpeieeHHbIX
napaJuiebHbIX IPOrPAMMHBIX CHCTEMAX.

48 CHHXPOHU3ALHS JIOTHYECKOTO BPEMEHH B MapaslieIbHbIX
MIPOrPaMMHBIX CHCTEMax

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ms 3auera / qudg. 3agera
Ne n/n [epeuens Bonpocos (3ana4) st 3a4era / iudd. 3auera Kon
HHIUKaTOpa

YueOHBIM [UIAHOM HE NPESYCMOTPEHO

IMepeueHb TeM JUsl KypCOBOTO POEKTHPOBAHMS/BHIIOIHEHUS KypCOBOH pabGoOThI
peJIcTaBIeHb! B Taduue 17.
Tabnuna 17 — [NepeyeHb TeM I KypCOBOTO IPOSKTHPOBAHUSA/BBIIOIHEHUS KYPCOBOIl paboThI

No /i [puMepHBIii epedeHb TeM ISl KypCOBOTO NPOSKTHPOBAHUS/BBIIOIHEHHS
B KYpPCOBO# paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui mpoBeleHUs MPOMEKYTOYHOW aTTECTAllMd B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabnuua 18 — [IpumepHsIii nepedyeHb BOPOCOB VISl TECTOB

Kox

Ne i/n [IpuMepHBIii IEpedeHb BOIIPOCOB ISl TECTOB
HMHJIUKaTopa

IlepeyeHb TeM KOHTPOJNBHBIX PabOT MO IUCLMILUIMHE OOYyYaroIMXcs 3a04HOM (opMbl
00yueHus1, IpeIcTaBieHbl B Tabuuie 19.

Tabmuua 19 — IlepeyeHb KOHTPOIBHBIX pabOT

10.4. Meroauyeckue  Marepuaibl,  ONPENCIAIOIME  MPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTepH3YIOIIMX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxaTrcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHPYIOUIMX HOPSIOK M MPOLEAypy
MIPOBEJCHUS TEKYILEro KOHTPOJISl yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH O00Y4arOIIUXCst
I'VAIL

11. Meroauueckne yka3aHus Ui 00y4aronuxcs 0 OCBOCHUIO TUCIIUTIIIHHBI

11.1. Meroguueckne ykazaHusi /st OOy4arOUIMXCs 10 OCBOCHHIO JIEKIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAYCHHE JIEKIMOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riiyOoKoe W SICHOE M3JIOKEHHE ydueOHOro marepuana. HasHaueHHe COBpEMEHHOH JIEKIHMU B
paMKax AMCLUHIUIMHBL HE B TOM, YTOOBI MOJYYHTHh BCIO MH(MOPMALMIO MO TeMe, a B OCBOCHHHU
(yHIaMEHTaNbHBIX NPOOJEeM JMCLUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTIDKCHUI Hay4yHOH MbICIH. B yueOHOM mpolecce JEeKLUs BBIIOIHSIET METOI0JIOIMYECKYIO,
OpraHU3alHOHHYI0 U HH(OOPMaNMOHHYI0 (QyHKIMH. JIeKIHs pacKkpblBaeT MOHSATUHHBINA ammapat
KOHKPETHOI1 00JacTu 3HaHus, e€ NpoOieMbl, 1aeT LEeJIbHOE IPEICTaBICHHE O AUCLHILUIUHE,
[I0Ka3bIBaeT B3aUMOCBS3b C JPYTHUMHU JUCIUIUIMHAMU.

[lnanupyemMple pe3ybTaThl IPH OCBOSCHUH 00YJaIONMMKCS JIESKIIMOHHOTO MaTepraa;

— TOJyYeHHE COBPEMEHHBIX, LEJNOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX ONpPEeNsIeTCs LIeJIeBOM YCTAHOBKOM K KaX/10i KOHKPETHOU TeMe;

— INOJyuYeHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPEIOAABATEIIEM;

— pas3BuTHe  OPOGECCHOHATBHO-JETIOBBIX  KauecTB, JIIOOBM K  NPEAMETYy H
CaMOCTOSATEILHOTO TBOPUECKOTO MBILIICHHS.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO /ISl CAMOCTOSTENILHOM PaboThI;

— IOJNy4eHHEe 3HAHUH O COBPEMEHHOM YDPOBHE Ppa3BHTHS HAyKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUS Ha OJMKaiIINe ropl;

— HAYYUTbCS METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACIATb IVIABHBIE MBICIH H
[OJIOKEHMS, TPUXOJUTH K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSTH MX B  Pa3IM4YHBIX
(hopMynupoBKax);

— NOJyYeHHE TOYHOTO IOHMMAaHHMS BCEX HEOOXOAMMBIX TEPMUHOB U IMTOHATHH.

JlexMOHHBIE MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpalUed ClaioB U
WCIIONIb30BAaHUEM PA3AaTOYHOIO MaTepuajia IpPH TPOBEJCHUH KOPOTKHX JHUCKyCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OTAEJIBHBIX TEMATHK 110 JUCLUIUINHE.

11.2. Meroanueckie ykasaHus Uil OOy4YarOlIMXCs [0 BBIMOJHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BbINONHEHHS 1a0OpaTOpHBIX pabOT oOydYaromiics [OODKeH yriIyOuTb W
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJAICTh COBPEMEHHON METOMMKOH M TEXHHUKOMH
9KCIIEPHMEHTAa B COOTBETCTBHH C KBaTH()UKAIMOHHOW XapaKTEPHCTHKONW OOYYaroIerocs.
BbimnosiHeHHe 1a00paTOPHBIX pabOT COCTOUT U3 IKCICPHUMEHTAIBLHO-IIPAKTHYECKOM, pacueTHO-
AHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIIPHUSITHH.

BeinonHenue 1a00paTopHbIX PaboOT 00ydaroUMMCs SIBISIETCS HEOTHEMIIEMOW YacThiO
W3y4eHUS] JUCUMIUIMHBI, ONpEJEIsIeMOd yd4eOHbIM IUTAHOM, W OTHOCHTCS K CpEICTBaM,
00eCIIeINBAIONINM PEIICHIE CIICAYIOMMX OCHOBHBIX 32184 00yYaroIerocs:

— npuoOpeTeHHe HaBBIKOB HCCJICIOBAaHMS IIPOLIECCOB, SBICHUA U OOBEKTOB,
M3y4aeMBIX B paMKax JaHHOM AUCLMILIHHEL,




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

—  TOJyYeHHE HOBOM MH(OPMALMH [0 U3yIaeMOW TUCIHUILIHHE;

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

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

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

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

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

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

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

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

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

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

3ananus s 1a00paTOPHBIX padoT

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

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

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

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

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

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

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

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

— Tekcr mporpaMmsl.

— Pesynbrar paboThl IPOrpaMMBI.

— BbIBOJBI

TpeboBanus kK ohopMICHHIO 0TYETA O Ja0OPATOPHOI padoTe

Otyer o naboparopHoil pabore opOpMIIsieTCS B COOTBETCTBUH C TPEeOOBAHHSAMHU
odopmirernu otuetoB 0 HUP, KypcoBbIX U JUIIOMHBIX MTPOEKTOB ciieayeT nonb3oBarsest [OCT
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Otyer 0hOpMIISIETCS B AISKTPOHHOM M OyMa)KHOM BHUJIE.

11.3. Meroanyeckue ykazaHHs Ul 00Y4arOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTel

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

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

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

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

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUIUIHHE;

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

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

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

11.5. Meroauueckue ykazaHus Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIWH.



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

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

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




