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AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapamieibHod 00paboTkod HMH(GOpPMAaLHMKW» BXOAWUT B

o0pa30oBaTelbHYl0 I[POrpaMMy BBICIIEr0 OOpa3oBaHUs — IPOrpaMMy CHELUAIUTeTa 110
HampapineHnto moaroroBku/ cnenmanbHocTH 09.05.01  «IlpuMeHeHuMe W 3KCIUTyaTanus
aBTOMATU3UPOBAHHBIX CHCTEM CIELMATBHOTO Ha3HAYCHHS) HAaIPaBJIEHHOCTH

«ABTOMaTH3UPOBAaHHBIE CHCTEMbl 00pabOTKM HHGOPMALMU W ympaBieHUs». JucuuminHa
peanmsyercs kadeapoit «Neldy.

JucuuruinHa HaneseHa Ha ()OPMHUPOBAHKE Y BBITYCKHUKA CIECAYIOIINX KOMITETCHIHN:

IIK-1 «CmocobeH BBIIONHATE PabOTBI W YHPABIATH PadOTaMH U MPOEKTAMH IO
CO3J1aHHI0, MOAU(DUKALMY U CONPOBOXKICHUIO MH(POPMAIMOHHBIX CHCTEM, aBTOMATH3UPYIOIIUX
3a/1a4d OPraHU3aHOHHOTO YIIPABICHUS U OU3HEC-TIPOLIECChD»

TIK-3 «Cmocoben pa3pabarsiBaTh KOMIIOHCHTBI M 3JIEMEHTHI HH(POPMAIIMOHHBIX CHCTEM
CIELHAIBHOIO HA3HAYEHHUS, CHCTEMHBIX NPOrPaMMHBIX TMPOIYKTOB M CHCTEM YIPaBICHUS
0a3zaMu JaHHBIX»

CoaepxaHue AMCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSA3AHHBIX C IPHHLIUIAMM
OpraHu3ald W [POrPaMMHPOBAHUS [APAJUICIbHBIX BBIYUCICHHHA HA BBIYHCIHTEIBHBIX
Cpe/CTBaxX Pa3HOro Kjacca — OT MHOTOSICPHBIX IPOLIECCOPOB, KIACTEPHBIX BBHIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpoOLEecCOpHbIX BC 10 pacnpeneneHHbIX MyJIbTHIPOLECCOPHBIX
BBIYUCIUTEIbHBIX KOMIUIEKCOB, METO/IOB MX MPUMEHEHHsI B HHPOPMAIIMOHHBIX U YIIPABJISIOLINX
cUCTEeMax.

IlpenonaBanue AMCLUMIUIMHBL TNpEAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOr0 mpoLecca: JISKIUH, JJabopaTopHble pabOThl, MPAKTUYECKUE 3aHSTHSI, CAMOCTOSTSIIbHAS
paborta cTyaeHTa.

TIporpamMmoii JUCHMIUIMHBI TIPEAYCMOTPEHBI CICAYIOIIME BHIbI KOHTPOJSI: TEKYIIHid
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B hopMe IK3aMeHa.

OOwias TPyZI0EMKOCTh OCBOCHHSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX equHHUIpbI, 108
4acoB.

SI3b1K 00yHUEHHS IO TUCIUITIMHE «PYCCKHUNY

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenslo aucuuruinael «CUCTEMBI ¢ MapaienbHOl 00paboTkoi MHpOpMALMu» SABISETCS
o0y4eHHEe CTyJCHTOB IIPUHIMIIAM OpraHW3alud W NPOrpPaMMHUPOBAHMS  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 YNPABISAIONMX 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. JucuMriuinHa BXOJMT B  COCTaB  4acTH, (OpPMHPYEeMOil  y4acTHHKAMH
00pa30BaTesbHbIX OTHOILCHUH, 00pa30BaTeIbHOM MPOrpaMMsbl BhICIIEro 0Opa3oBaHus (Janee —
OIl BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3YJILTATOB OOYUYEHHMS 110 IUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbTatamu ocBoerus: OIT BO.

B pesynbrare n3ydeHusi QMCUHMILIMHBI OOYYalOIIUHCS JODKEH 00JaaaTh CIEAyHOIIUMU
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
KOMIIETEHIIUH HamMEHOBAMHE KOMIIETEHIIUH
KOMIICTCHIIUH
I1K-1.3.1 3HaTh ycTpOiCTBO U
(byHKIIMOHUPOBAaHHE COBPEMEHHBIX
NH(OPMALIMOHHBIX CHCTEM
I1K-1.3.2 3nath TpeboBaHus, IPEIbIBISIEMBIE K
[TK-1 Cnocoben MH(POPMAIMOHHBIM CHCTEMaM
BbIIONHATB pabothl | I1K-1.3.3 3HaTH METOIBI pa3pabOTKH apXUTEKTYPbI
U yIPaBILATh nHGOPMALMOHHBIX CHCTEM H 0a3 JaHHBIX
paboTtamu u IK-1.Y.1 ymeTs aHanu3upoBaTh TpeOOBaHUS K
HPOEKTaMH I10 nHGMOPMALMOHHBIM CHCTEMAaM, IIPOrPaMMHBIM
CO3/IaHHIO, cpezcTBaM U raThopmam HHOPACTPYKTYPbI
Tpodeccuonanbibie MoAu(UKaLUU U NH()OPMALIMOHHBIX TEXHOJIOTUH OpraHU3aluy
KOMITETEHIIHI COITPOBOXKJICHUIO IIK-1.Y.2 ymetsb pa3pabaTbBaTh MOJAEIH OU3HEC-
UMHGOPMALOHHBIX | IPOIIECCOB OPraHU3AIMH
CHCTEM, I1K-1.Y.3 ymeTsb agantupoBath OM3HEC-IIPOLIECCHI
aBTOMATU3HUPYIONINX | OPTaHU3ALHUU K BO3MOXKHOCTSM HH(OPMAIIMOHHBIX
3a/a4n CHCTEM
opranmszanuontoro | I1K-1.Y.4 ymers pazpabaTsiBaTh apXUTEKTypy U
yIIpaBIeHUS H 6a3bI TaHHBIX HH(POPMALMOHHBIX CHCTEM
OM3HEC-TIpOoLeCcChl [1K-1.B.1 Bragets MeTo1aMu ¥ ciocobamu
pa3paboTku Mojeneil HHYOPMAIMOHHBIX CUCTEM U
OHM3HEC-TIPOLIECCOB, METOJAMHU pa3paboTKu
apXUTEKTYpbl HHPOPMALIMOHHBIX CUCTEM U 0a3
JaHHBIX HH(POPMAIHOHHBIX CHCTEM
Ipodeccuonansusle | IIK-3 Cnocoben I1K-3.3.1 3HaTh apXUTEKTYpY U IIPUHLIUIIBI
KOMIIETEHIIUH pa3pabaTbIBaTh (YHKIIMOHUPOBAHUSI BHIYMCIUTENIBHBIX CHCTEM




KOMITOHEHTHI U
JIIEMEHTBI
HHPOPMAIIMOHHBIX
cHcTeM
CIELHMALHOTO
Ha3HAYCHUS,
CHCTEMHBIX
MPOTPaMMHBIX
MPOYKTOB U CHCTEM
ynpasieHus 6azamu
TTAHHBIX

T1K-3.3.2 3HaTh TEXHOJIOTHH Pa3pabdOTKH U
OTJIAZIKH CHCTEMHBIX IIPOTPAMMHBIX IIPOTYKTOB
T1K-3.3.3 3HaTh NPUHIHIIEI IOCTPOSHHSI CETEBOTO
B3aUMOJACHCTBHS

I1K-3.3.4 3HaTb OCHOBBI COBPEMEHHBIX CUCTEM
ynpaBiieHUst 0a3aMH JaHHBIX

TIK-3.Y.1 ymeTs cocTaBnsTh crienuduKanum
TpeboBaHuil kK pa3pabaTsiBacMOii crCTEME
TIK-3.Y.2 ymeTh NPpUMEHSTS SI3BIKU
MIPOTPaMMHPOBAHNS HU3KOT'O M BBICOKOTO YPOBHS
TIK-3.Y.3 ymMeTs NIpUMEHSATh METOBI U TIPHEMBI
OTJIaZIKK IPOrPaMMHOT'0 KoJia

T1K-3.B.1 Biajgerh HaBBIKAMM HAIIUCAHHUS
HCXO/IHOTO KOZIa TPOTPAMMHBIX IPOITYKTOB IS
LIEJICBBIX OIIEPALIMOHHBIX CUCTEM Ha SI3bIKaX
MIPOTPaMMHPOBAHUS HU3KOTO M BBICOKOTO YPOBHS
T1K-3.B.2 Bnajeth TEXHOJIOTUSIMH Pa3pabOTKU U
OTJIAJIKK CHCTEMHBIX IIPOAYKTOB U 0a3 IaHHBIX

Buo npomesicymounoin ammecmayuu: 3ager,
mudd. 3auger, sk3amen (3ager, dudd. 3ag,
OK3.*¥)

Hudep.

3au.

Judd. 3au.

W .
HpI/IMe'“laHI/Ief KaHIUIATCKUH SK3aMCH

4. ConeprxaHue TUCIUILTHHBI
4.1. Pacnpenenenue TPyJOEMKOCTH AUCLUILINHEI 110 pa3zesaM U BHAaM 3aHITHH.
Paznensl, TEeMBI AUCHMIUIMHEI U UX TPYJOEMKOCTh IIPUBEAEHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCLHMIUIMHBI, UX TPYA0EMKOCTh

JucuuruinHa MokeT 0a3MpoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS

2.  Mecto aucuuminHb B cTpykType OI1

TIPY U3YYEHHH CIEAYIOIUX JTUCIUILIINH!
— IlporpammMupoBaHHe Ha SI3bIKAX BHICOKOTO YPOBHS
— OmnepanoHHbIE CUCTEMbI
— CucreMHOE IPOrpaMMHPOBAHUE

3HaHI/I$[, TNOJIYUYCHHBIC NPU HU3YUCHHUH MaTepuajia JaHHOU JAUCHUIIIMHBI, UMCIOT Kak

CaMOCTOATCIIbHOC 3HAYCHUEC, TaK U MOI'YT HUCIIOJIb30BATHCS ITPU U3YUCHUU APYIUX JUCHUIUINH

— BprinyckHas kBanupHUKaOHHAS paboTa

JlanHbie 00 o0meM oObeMe TUCLUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieieHne ITON TPYJOEMKOCTH 10 CEMECTPaM) PEACTABICHBI B

Tabuune 2.

3. OOBeM U TPYIOEMKOCTh TUCIUTIIHHBI

Tabauna 2 — O0bEM U TPYIOEMKOCTb JUCLUIIINHEL

TpyaoeMKoCTh O
Bun yue6GHol paboThl Bcero ceMecTpam
Ne8
1 2 3

Obowan mpyooemkocms oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii no020moeKu 34 34
Ayoumopnule 3anamus, BCETO yac. 68 68
B TOM UHCIIE:

nekuumu (J1), (vac) 34 34

npaktuyeckue/cemunapckue 3anstus  (113),

(uac)

naboparopusle padotsl (JIP), (dac) 34 34

KypcoBoi npoekt (padota) (KII, KP), (1ac)

JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (uac) 40 40

Pasnensl, TeMbI TUCIUIIIAHBL Jexwm | 113 (C3) |- JIP ‘ KT ‘ CPC
> (gac) (gac) (1ac) (gac) (1ac)
Cewmectp 8
Pasnen 1. [TapajuienbHble BBIYUCIUTENBHBIC IPOLIECCHI 14 5
U apXUTEKTYPBI
Pasnen 2 TIporpaMMHpOBaHKE MAPAIUICIBHBIX CHCTEM
5 17 17
¢ 0OMEHOM COOOIIEHHSMH C UCTIOb30BaHneM MPI
Pasnen 3. I[IporpaMMHUpOBaHHUE MapaIeNbHBIX CUCTEM 5 17 17
¢ obmieil namsThio ¢ ucnosb3oBanueM OpenMP
Pazznen 4. TumoBble MPoOIEMBI 1 METO/IBI PEIICHHUS
NIPH OpraHU3aLMH MapaJUICIIbHBIX IPOrPAMMHBIX 5 2
CHCTEM
Pazznen 5. MeTozpl INIaHUPOBAaHUS U PACTIpEAeIeHHs 5 2
MapaJuIelIbHBIX MPOLECCOB
Hroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40

4.2. CopepxaHue pa3zeioB U TeM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHSATHH PUBEACHO B Tabmiuie 4.

Ta6nnua 4 — Copneprkanue pa3acyioB U TEM JICKIITMOHHOI'O IMKJIa

Howmep pazaena HasBanue u coziepkaHne pa3ziesioB U TeM JICKIIMOHHBIX 3aHATHI

1 Tema 1. ®opmanbHas mozeins npouecca. OCHOBHBIE MOHSTHS M CBOICTBa
npouecca. Cucrema npoueccos. Bzaumozeiictsue mpoueccos.
OTtobpaxenue nporeccoB Ha cTpykTypy DBM. Ilpomecch B cpene
mynbTunporpaMmusix OC. IIporpaMMHO M anmnapaTHO peanu30BaHHbIE
IIpornecchl B CTpykType DBM 1 BBIYHCINTEIBHBIX KOMIUIEKCOB.

OO0MeH COOOIIeHUIMH, CHHXPOHHBII 00MEH M aCHHXPOHHBIN COOOIICHUSIMH.
Panznesy. Y nanensslit npsimoii roctyn B namsars (RDMA). Iponeccs! u
notoku B POSIX. [1apasienbHbie BEIMUCISHHS C YIPAaBICHHEM IIOTOKOM
nanHbIX (data-flow). [TotokoBble (streaming) BEIYUCICHUSL.

Tema 2. Knacesl napamnensusix BC. Crpykrypsl napamiensusix BC ¢
001IMM aipecHbIM npocTpaHcTBoM, SMP- 1 DSM-apxurtektypsl,
MYJbTUSIEpHBIE MUKponpoueccopbl. CTpykTypsl napamiensusix BC ¢
obmeHoM coobmieHusiMu, Kiaactepasie BC, pacnpenenennsie BK.
[Toxazatenu mynpTHnponeccopubix BC u napauienbHbIX TPOrpaMMHBIX
cucreM. [Ipon3BOUTENEHOCTD, MTapaILIeIbHOE YCKOPEHHE, Y()(DEKTHBHOCTD,
Macmrabupyemoctb. 3akoH Amaana. Tesuc ['ycTaBcoHa.

2 Crienn¢uxanus MPI. O6ue norarus. O6nacts npumenenus. MPI:
MexaHu3M 3aIycKa U BBINONHEeHHs nporpamMM. O0macTu cBs3u U
KoMMyHHUKaropsl. O6mme npoueaypsl MPI: Mannmanusanust, 3aBepiieHue.

3 Crenn¢ukanus OpenMP: O6mme noustus. O6iacTe NPUMEHEHHS.




Jupextussl OpenMP. JIlupeKTuBbI 17151 ONpeaesieH sl apauienbHON
obnacTy. [IMpeKTUBBI [UIsl pacTpeeIeHIUs BEIYUCICHUN BHYTPH
napauIebHON 00IaCTH:

4 IIpo6aema Tynukos. Buasl TynukoB. MeToas! 60ps0bI ¢ TyUKaMH B
napaJuleTIbHbIX IPOrPaMMHBIX cHCTeMax. I{eHTpan30BaHHEIH MeTo
oOHapyxeHHs! TYNHUKOB. [lelleHTpanu30BaHHbIH METOJ 00HAPYKEHUS
TynukoB. [IpenoTspalienye TyNUKOB B HapaIeNbHBIX IPOrPaMMHBIX
cucreMax. CHHXpOHM3a1Hs JJOTHIECKOT0 BPEMEHH B MApaienbHbIX
IPOrpaMMHBIX cucTeMax. CHHXpoHU3aIHs GU3UIECKOTO BPeMEHH.

4.6. CamocTtositenbHas paboTa 00yYaroIIXCst
Bujibl caMOCTOSITENIbHON paboThl U €€ TPYJOeMKOCTb NPUBECHBI B TaduIe 7.

Tabauua 7 — Busbl caMocTOsITeNIbHON paboThl U €€ TPYJOEMKOCTh

5 Pacnipenenenue cTaTHYeCKUX U JUHAMUYECKUX CHCTEM IIPOIIECCOB 110
nporeccopam napamwiensHeix BC. Ctoxactuueckune Metoasl. Moaens
MYJIFTUIIOTOKOBBIX Bbuncienuii biymosa-Jleitzepcona. [InanupoBanue
MYJIBTUIIOTOKOBBIX BEIYHMCIEHHH. «JKaaHbI MTaHNpOoBIKKY. [ImaHupoBIMK
«3ansTeie aucThs» [InanupoBumk «IloxutuTtens paboTy.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMbl MPAKTHYSCKUX 3aHITHH U UX TPYA0EMKOCTh IPUBE/ICHBI B TAOIHIE 5.

Tabnuua 5 — [IpakTH4ecKe 3aHATHS U UX TPYJIOEMKOCTh

Bun camocrosTensHOM paboThI Beero, | Cemectp 8,
4yac qac
1 2 3
M3ydeHne TeopeTHIeCcKoro MaTepuana
15 15
nucuumnzsel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonuaenne pedepara (P)
[MoaroroBka K TEKyIeMy KOHTPOIIIO 15 15
yeneBaemocti (TKY)
Jomamrnee 3amanue (J3)
Konrposnbabie pabotst 3a04ankoB (KP3)
[MoaroroBka K MPOMEXYTOUHOI 10 10
atrecraimu ([TA)
Bcero: 40 40

5. Tlepeyens yueOHO-METOANIECKOTO OOECIICUCHHS
JUTS CAMOCTOSITEIBHON paboThl 00YUYArOLIUXCS IO JUCHUILTHHE (MO/IYJIIO)
V4ueOHO-METOIMYECKHE MaTepUasbl [JIsi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCsl yKa3aHbl B
ma. 7-11.

6. IlepedeHb MeUaTHBIX U AJIEKTPOHHBIX YYEOHBIX U3TaHUN
[lepeueHp neyaTHBIX M AJIEKTPOHHBIX YYECOHBIX U3aHU IPUBEACH B Tabuuie 8.
Tabmuna 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

Ne
Ne TeMbl IPaKTHYSCKHX DOpPMBI IPAKTHHECKHX IAHSTHI TpynoemKocTs, | pazaena
/o 3aHATHI (1ac) JIMCIMIT
JIMHBI
YueOGHbIM MIAHOM HE MPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
TeMmbl 1a0OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0HIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTh
Ne
Ne HaumeHoBanue 1ab0paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (dac) JTMCITUIT
JIMHBI
CemecTtp 8
1 PacnipeneneHnbie BEIYMUCIEHUS HAJ CTPYKTYPHBIMHU 6 2
JIAHHBIMH
2 | ©yuknun MPI st 06paboTKu NepecbUIKH AaHHBIX MEXIY 7 2
pacupeieIeHHBIMH ITPOLIECCAMU
3 | [NapayutenbHass COPTHPOBKA JAAHHBIX B PACIIPEISICHHBIX 7 2
KOMILIEKcax
4 | [lapamienbHbIe UTEPALMOHHBIC BRIYMCICHHS B 7 3
napajuiebHbIX CHCTEMax ¢ O0LIel MaMsAThIO.
PacnapasnnenuBanue onepauunii 00paboTKH BEKTOPOB
BEKTOPAMH.
5 PacnapannenuBanye BEIYUCIECHHHA B TApAIIETBHBIX 7 3
CHCTEMax ¢ 00LIeH NaMsIThIO.
Bcero 34

4.5. KypcoBoe npoeKTHpOBaHuUe/ BBIOIHEHHE KYPCOBOH paboThI
Y4eOHbIM MIIAHOM HE MPEyCMOTPEHO

Komuuecr
BO
IK3EMILIS
poB B
udp/ Oubnmore
URL bubnunorpadpuueckas ccpuika Ke
azpec (kpome
IMEKTPOH
HBIX
IK3EMILIS
poB)
(004.4 /J1 | Jlesun, M. I1.. TlapamnensHoe MporpaMMHpOBaHKE C HCHONb30BaHUueM | 10
36) OpenMP: yue6Hoe nocobue/ M.: BUHOM. Jlaboparopus 3nanuii, 2008.
-120c.
( Pobauesckuii, A.. Omnepanuonnas cucrema UNIX: yue6HOe mocobue/ | 27

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

(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 | Heitren X. M., I1. Heiiren Ix., Yoduec /. P. Onepauponnsie cucremst. | 10

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

A27) OCHOBBI U IPUHLMIIBL. -3-€ u3.. -M.: bunom, 2006.-1024 c.
004.4 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsl: [loctpoenue u 3
K66 anayims. M.: MITHMO, 2001, 960 c.

4 Intel C++ Compiler

681.3 T | Tanenbaym, DHapro. ApXUTEKTypa KOMIbIOTEpa. - 4-e m3a. - M. uap.: |3
18 ITutep, 2005. - 698 c.

8.2. IlepeueHpb HH()OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIIONb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOLECCa 10 AUCLHUILIHHE

IepeveHp HCHONB3yeMbIX HWH()OPMAILIMOHHO-CIIPABOYHBIX CHCTEM TPEACTABICH B
Tabue 11.

Tabauua 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

004 T18 | Tanenbaywm, D. PacnipeneneHHbIe CHCTEMBI : IPUHLMITBI U HApaUrMbl . | 12
[ep. ¢ anra. B. F'opoyskos. - CII6. : [IMTEP, 2004. - 876 c.

681.3 Tanen6aym O. CoBpeMEHHbIE OIlepallMOHHbIE CUCTEMBI -2-¢ u3a. -CI16. | 2

T18 u np.: [Turep, 2005.-1038 c.

0044 B BoeBonun, B. B. [lapaienbHble BEIYHCICHUS : y4eOHOE TTocoOue 1ist 1

63 By30B / B. B. Boesoaun, Bin. B. Boesoaus. - CI16. : BXB - ITetepOypr,

2002. - XII, 608 c.

Ne ii/m HanmenoBanue

He npeaycmotpeno

Tony6 [Ix., Ban Jloyn U. Marpuunsie Bruuciaenus. 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-TexHIYeCKas Oa3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOHl  0a3bl, HEOOXOAMMOHN I  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauie 2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

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 HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
/o MaTepUuabHO-TEXHUYEeCKOW 0a3bl (pr HEOOXOTUMOCTH )

MynpTUMenUiiHas JIEKLIUOHHAs ayAUTOPHS

2 | CneuuanusupoaHHas abopatopus «IIporpaMMHBIX cucTEM)

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. Ouenounsle cpencTBa TSI MPOBEACHUS MPOMEKYTOTHOM aTTeCTAIIII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
oOyJaromyxcs 110 JUCHUIUIMHE NpUBeJeH B Tabmme 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB IS TPOBEICHHUSI IPOMEKYTOUHOM aTTECTAIMU

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HUH()OPMALHOHHO-
TEJICKOMMYHHUKAIIMOHHON ceTd  «VIHTepHeT», HEOOXOMUMBIX JUII OCBOCHHS JTHCLMILTHHBI
npuBe/icH B Tabnuie 9.

Bunx npoMexyTouHOH aTTecTalui [TepeyeHb OIIEHOYHBIX CPEICTB

DK3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

Tabmuua 9 — IlepeueHb 9NEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTtu «IHTepHeT»

URL agpec HaumenoBanue
http://parallel.ru/ Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-

HCCIIEI0BATENBCKOTO BEIYMCIIUTENBHOTO EHTPa MOCKOBCKOTO
rocyiapcTBEHHOro yHuBepcutera nmenu M.B.JlomoHocoBa

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIIUH 00y4YaroIMMHCS IIPUMEHSETCs 5-0alulbHas MIKala OLEHKH CHOPMHPOBAHHOCTH
KOMITETEHIIMI, KOTOpasi mpuBe/icHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIb30BATHCS
100-6annbHast  WKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl  YHHUBEpCUTETa,  IpaBUIIA
UCIIONb30BaHUsl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OrieHKa KOMIIETEHIN

8. IlepeueHb HHPOPMALOHHBIX TEXHOJIOTHH
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 TMIPH OCYLIECTBICHUU
00pa30BaTeIpHOr0 NPOLECca MO UCIHUILIHHE.
IlepeueHsb HcnoNb3yeMoro NporpaMMHOro obecrneuenus npeactasiex B tabmuue 10.

Tabauna 10— IlepeueHs mporpaMMHOro oOecreueHust

XapakTtepucTika c(hOpMHPOBAHHBIX KOMIIETCHIIVI
S-0authHas IIKAIA paKTep bopmp

Ne ni/nt HaumenoBanue

1 Onepaunonnas cucrema Windows

— oOyuaromuiicss r1y0OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, II0CJICJOBATENIBHO U IPAMOTHO €r0 H3Jaraet;

— ONMpasCh Ha 3HAHHA OCHOBHOM M IOIOJNHUTENBHOH JIHUTEPaTypHl,
TECHO MPHBSA3BIBAECT YCBOCHHbIC HAYYHBIEC MOJIOKEHHS C IPAKTHYECKON
JIeATEIbHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBAET M ApTyMEHTUPYET BBIIBUIaeMble UM HICH;

— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;

— cBOOOJIHO BIIaJieeT CUCTEMOH CHEIMATN3HPOBAHHBIX MOHATHI.

«OTJIMYHO»
«3a4TCHO»

2 Microsoft Visual Studio

3 IIporpammusii maket Microsoft MPI




BeinonHenue rio0ansHeIX Oneparyii ¢ BO3BPaTOM pe3ysbTaToB BO BCe
MIPOLIECCHI.

Ouerxa kommnere XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI
5-0asuibHas MKajIa paKtep P
— obyuaromiuiicss TBEp/I0 YCBOKJI MPOrPaMMHBIIl MaTtepuall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSA3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOH JAESATEIbHOCTHIO
«3AUTEHO»
HAIPaBJICHUS;
— apryMEHTHPYET HayuHbIe ITOJI0KESHUS;
— JieJIaeT BBIBOJIBI U 00OOIICHUS;
— BJIaJICET CUCTEMOH CICLMAIN3UPOBAHHbIX OHSTHH.
— 00y4aroNMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBIII MaTepual,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYIIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yJIOBIICTBOPHTEIILHOM .
— HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
«3AUTEHO»
HAIpaBJICHUS;
— c1ab0 apryMEHTUPYET HaY4HBIC ITOJIOKEHHS;
— 3aTpyAHsIeTCs B hOPMYIMPOBAHUY BBIBOIOB U 0000IICHNIA;
— YaCTHUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.
— oOyyaronuiicss He YCBOMJ 3HAYMTEIbHOH 4YacTH INPOrpaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHbIe  OMMOKM M HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHTEIILHOY ;
HE 3ATTCHOY paccMoTpeHuH pobIieM B KOHKPETHOM HallpaBJICHHH;
— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHI;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOKECHHS;
— He (hOPMYIUPYET BBIBOAOB M 0000IICHHUIA.

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS MIIX HHBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4n) As1st 9K3aMeHa

Ne i/

Ilepeuenp BompocoB (3a1a4) [Uis 9K3aMeHa

YueGHBIM IUIaHOM HE MPETYCMOTPEHO

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.

Tabnuma 16 — Bom

ochl (3aaun) st 3auera / qud¢. 3auera

Ne /it

[lepeyenp Bonpocos (3ama4) yis 3a4era / nudd. 3aueTa

—_

Brruncaurensuslie nponeccel. @opmanbHasi Mmogenb. CBolCTBa mpoiiecca.

[\S)

Cucrema nporeccoB. HezaBucumele mporeccel. Bzaumoneiictsue
POLIECCOB.

IMoka3arenu napamiensbHbix BC u BbrunciaeHuit

Knaccsl mapamiensaeix BC

CHHXpOHHAsI M aCHHXPOHHasi OpraHusanus oomena coobuieHussMu. RDMA.

MPI: Cranpapt MPI. O6uue nousitusi. O01acTu cBi3M M KOMMYHHKATOPbI.

Oo6uwe npoueaypsl MPI: Mannmanusanus, 3aBepiieHue.

[N EN | Fo N [V, | ¥ SNY LUV}

O6muwme nporueaypst MPI: Onpenenerne o01iero 4ucia mapanieabHbIX
nporeccos B rpynne. OnpesiesieHre HoMepa npolecca B rpylIe.

O

MPI: Tlpuem/nepenaya cooOLICHUIT MEKAY OTACIBHBIMHU MPOLIECCAMH.

MPI: I'pynmnoBsie (KOJUIEKTHBHBIE) B3aUMO/ieiicTBHs. Pacchuika 1enoro
coobmmenus nponeccaM. COOpKa JaHHBIX OT MPOLIECCOB.

11

MPI: I'pynnoBble (KoJIeKTHBHBIE) B3auMoaeiicTBust: Paccbuika yacreit
coobmenns nporeccam. COopka yacteld COOOIIEHUs ¢ TPOIECCOB.

12

MPI: ®ynkiuu noanepKKu pacnpeaeneHHbIX onepauuii: Boinonnenue
r100abHBIX ONEPAlUi ¢ BO3BPATOM Pe3yJIbTaToOB B IIaBHBIH Mpolecc.

13 MPI: CuHXpOHHU3aLus POIIECCOB.

14 MPI: BupTyanusauus TOMOJI0TUY.

15 IIporpammupoBanne MBC c obmieii mamsrteto. [Ipoueccsl n motoku B
POSIX

16 OpenMP: O6mmue nousitusi. O61acTh NPUMEHEHUSI.

17 Jupextussl OpenMP: JIlupeKTUBbI 1715 ONPeeNeHns apajienbHOM
obsacTu.

18 OpenMP: JIupeKTHBEI 15 pacipe/ieleHns] BBIYUCIEHHI BHYTPU
napauiensHoit oonactu: J{upexrusa for.

19 OpenMP: [lupeKxTHBbI 17151 pacripe/ieNeHus BHIYUCICHUI BHYTPH
napaJuienbHoi obnactu: JIupektusa sections. JlupexTusa single.

20 OpenMP: [IupeKxTHBbI 17151 pacripe/ieNeHus BHIYUCICHUI BHYTPH
napajulenbHol obnactu: O0benuHeHne nupekTuB parallel u for (sections).

21 IIpo6nema TynuKoB B napajulelibHBIX IIPOrpaMMHBIX cUcTeMax. Bubt
TYNMKOB. MeTozibl 00pbOBI C TYyNMKaMH B NapajuieIbHbIX IPOrPAMMHBIX
CHCTEMaX.

22 IenTpanu3oBaHHbIit METO] OOHAPYKEHHSI TYIHKOB B apalIe/IbHBIX
TIPOTPAMMHBIX CHCTEMaX

23 JlenieHTpanu30BaHHbIA METO] OOHAPYKEHUS TYIIMKOB B ApaJlIeNbHbIX
TIPOTPAMMHBIX CHCTEMaX

24 IIpenoTBpamnieHne TYNNKOB B MapaUICJIbHBIX IIPOrPAMMHBIX CUCTEMAax

25 CHHXpOHHM3AIMS JIOTHYECKOTO BPEMEHH B ITapAJUICIIbHBIX TPOTrPAMMHBIX
cucTeMax

26 CuHxpoHu3anus GU3n9IecKOro BpeMEHH B MapajjIeIbHBIX TPOrPAMMHBIX
cUCTeMax

27 Pacnpenenenue mpoiieccos o nporeccopaM. Kputepun 1 Hoaxosl.
Pacripesienienye cTaTHYeCKOi CUCTEMbI IIPOLIECCOB.

28 Pacnipenienenue npoweccos 1o npoueccopam. LieHTpann3zoBaHHbIH METO
“Up-Down”

29 Pacrnipesienenue npoueccos 1o npoueccopam. Mepapxudeckuil alropuT™.

30 Pacnipenienenue npoueccos 1o npoueccopaM. CTOXacTHYECKHE alrOpUTMBL.

31 DopmMaibHbIe MOJIENHU MAPAILIEIbHBIX BBIYUCICHUH.

32 Mogenb MyJIbTHIIOTOKOBBIX BbluuciieHui biaymoBa-Jleiizepcona.

33 [InanupoBanue MyJbTHIIOTOKOBBIX BbIUMCIIEHUH. «OKaaHbIH MIaHUPOBILUKY»

34 [InanupoBanue MyJbTHIIOTOKOBBIX BbruncieHui. Ilnannposuuk «3aHarTeie
JIMCTBSI»

35 [InanupoBanue MyJIbTHIIOTOKOBBIX BbIUMCIICHUH. [T1aHupoBIIMK
«Iloxururens pabor»

36 Omnpenenenne o0IIEro YKCIIa NapaieIbHbIX IPOLECCOB B IPyIIIIE.

37 Ompezienenne HoMepa npoiecca B rpymnie. MPI

38 TIpuem/nepenada cOOOIIEHUH MEXKTY OTCIbHBIMHU MPOLIECCAMH.

39 OnHoBpeMeHHas nepeada U pueM COOOILEHHs MEXITy OTASIbHBIMU
MpoLIeCCaMH.

40 CHHXPOHU3ALHS TIPOLIECCOB.

41 ITporpamMmupoBaHue ¢ AUPEKTUBOM for

42 IIporpammupoBaHue ¢ AMPEKTUBOH sections

43 IIporpammupoBaHue ¢ TUPEKTUBOH single.

44 Oo0beanneHue nupekTus parallel u for (sections).

45 IIpuMeHeHne TUPEeKTUB CHHXPOHU3ALUH.




46 [IpenoTBpaiieHye TYIUKOB B IEHTPAIU30BAHHBIX MapalIeIbHbIX
IIPOTPaMMHBIX CHCTEMaX.

47 HpCHOTBpaH_[CHPle TYINUKOB B pacCIpeCIICHHBIX IapajuIC/IbHbIX
IIpOrpaMMHBIX CUCTEMaAX.

48 CPIHXpOHPISaI_II/IH JIOTHYE€CKOI'o BpEMCHHU B IapaJUICJIbHBIX IIPOIrPpaMMHBIX
CHUCTEMAX

IlepeyeHp TeM Juisi KypCOBOTO IPOEKTHPOBAHMS/BBIOIHCHHS KypCOBOM pabOThI
npeacTaBieHbl B Tabuie 17.
Tabnuua 17 — [lepeueHp TeM Uil KYpCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

No /i IpumepHsIil HepeyeHb TeM IS KypCOBOTO NPOEKTUPOBAHUSI/BBIOTHEHHUS
- KypcoBoii paboTl

VYuyeOGHBIM IUIAaHOM HE MPEeyCMOTPEHO

Bonpocsl s mpoBeneHWs INPOMEXKYTOYHOH AaTTECTAllMd B BHAE TECTUPOBAHUS
mpejcTaBieHsl B Tabuie 18.

Tabmuma 18 — [IpumepHsIii IepeyeHb BOIIPOCOB LISl TECTOB

Ne n/n [TpuMepHBIil epedeHb BOIPOCOB A1 TECTOB

He npexycmorpeHo

IlepeyeHb TeM KOHTPOJNBHBIX PabOT MO IUCLMIUIMHE OOYYaloIMXcs 3a04HOM (opMbl
00y4eHus, IpeIcTaBIeHbl B Tabuuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npenycmotpeHo

10.4. MeTtogunueckue MaTepHuabl, OTIpeIeNSIOIIe TIPOLIEAYPBI OLIEHUBAHMS
WH/IMKaTOPOB, XapakTePHU3YIOLIMX OTambl (OPMUPOBAaHHS KOMIICTCHIMH, COJEpKarcs B
JIOKAIBbHBIX HOpPMAaTUBHBIX akrax [ YAII, permaMeHTHpyommx MHOPSJOK M HPOLERYPY
MPOBEICHHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH M IPOMEKYTOYHOW aTTECTAUH 00YYaOIINXCS
T'VYAIL

11. Meroauueckue yKa3zaHus Ui 00YYarOIHXCsI 0 OCBOCHUIO TUCIUILIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCs IO OCBOSHHMIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0OKOoe W SICHOE H3IIOKeHHe yueOHOro marepuana. HasHaueHwe COBPEMEHHOH ICKIUH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHIaMECHTABHBIX MPOOJIEM JUCHUIUIMHBL, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIIHMX
JMOCTHXEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alMOHHYI0 U MH(GOPMAIMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT MEeIbHOE MPEICTaBICHHE O IMCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTHMHU TUCLUILTMHAMU.

IlnanupyemMble pe3ysIbTaThl IPYU OCBOSHUH 00YYAIIUMHUCS JCKIIMOHHOIO MaTepHaa:

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OIPEIesieTCs IeJI€BOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJyYeHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTeIIeM;

— pasBuTHEe NOPO(ECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBM K MNPEAMETY |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO JJIsi CAMOCTOSTEIILHOM PaboThI;

— TMOJNydYeHHe 3HAHUKH O COBPEMEHHOM YPOBHE Da3BUTHsS HAyKH W TCXHUKH H O
MIPOTHO3€ UX Pa3BUTHsS HA OJMKANILINE TOMIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH TJABHBIC MBICIH U
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPATH HMX B  PA3IMYHBIX
(opmynupoBkax);

— MOJyYeHHEe TOYHOTO MOHMMAHHUS BCEX HEOOXOJAMMBIX TEPMUHOB U TMTOHSTHH.

JlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpAled ClaioB U
UCIIOJIL30BAHMEM PA3JaTOYHOr0 Marepualia IMpH [POBEICHUU KOPOTKHMX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK T10 JUCIHIUIAHE.

11.2. Meroauueckue yka3aHUs Ui OOy4YaroOLIMXCSl MO BBIIOJHEHHIO J1abOpaTOPHBIX
pabor

B xozme BBINONMHEHWs JIaOOPATOPHBIX PabOT OOydYaroIMiics MOKCH YIIYyOUTh H
3aKpENMTh 3HAHUS, IPAKTUYCCKHUE HABBIKH, OBIANCTh COBPEMCHHON METOAUKOM M TEXHHKOM
IKCIIEPUMEHTa B COOTBETCTBHUM C KBAIM(MKALMOHHON XapaKTePUCTUKOH oOydaromierocs.
BrinosnHeHHe 1a00paTOPHBIX PaboT COCTOMT M3 IKCHEPHMEHTAIBHO-IPAKTUYECKOM, pacueTHoO-
AHAIMTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIHA.

BeinonHenue 1a00paTopHbIX paboT 00y4aroUMMCs SIBISIETCS HEOThEMJIEMOW YacThiO
U3y4YCHHS JUCHUIUIMHBL, ONpeAeNiieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00eCeYnBAIOIINM PELICHHE CIISTYIONMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
n3y4aeMbIX B PaMKax JAQHHOH AMCLUIINHBL

— 3aKpeIUIeHHe, Pa3BUTHE M JETaIM3allUs TEOPETHYECKMX 3HAHMH, MOJYYCHHBIX Ha
JIEKLHAX;

— IOJy4YeHHe HOBOH MH(OPMAIMH MO U3y4aeMOH JTUCLUILIMHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyn0BaHHEM U NIPUOOPAMHU.

3ananue U TpeOOBaHMUS K MPOBEICHUIO Ja00PaTOPHBIX PaboT
Tporecchl: BHE 3aBUCHMOCTH OT KOJHMYECTBA MPOLECCOB B 3aJaHHUU MpOrpaMma J0JDKHA

paboTaTth KOPPEeKTHO Ha JIOOOM dHCIE MPOIEeccoB. Il0A TEPMHHOM «KOPPEKTHO»
[OIpa3yMeBacTCs:

— BeizaBaTe OAMHAKOBBII PE3yNbTAT B 33/1a4ax, [JIC OT YHCIa HPOLECCOB HE 3aBUCHT
MaTEeMaTHYECKHil Pe3yIbTaT BHIYUCICHHUIT (TIepBast, YacTh 3aJaHUi BTOPOI U TPETbs
naboparopHsie paboThI).

— BeimaBaTh  pasnuuHBle, HO IpaBUIBHBIE pPE3yIbTaThl B  3ajadax, IJe
MaTeMaTHYeCKHi Pe3yJIbTaT 3aBHCHT OT YHC/IA MPOLECCOB (HANPHUMEpP — YacTh
3a1a4 2 1abopaTopHOI paboThl).

BBIUnCIICHHA: HCIIONB30BAHUE DPACHPEIENCHHBIX BBIYHCICHHI JOJDKHO PAcCIpeeisiTh
Harpy3Ky M COKpAllaTb BPeMs BBIMOJHEHUs 3a7adul, a HE YBEIMYMUBATH BPEMS M KOJIHYECTBO
BBIYHCIICHUII OTHOCHUTEJIBHO OJJHO3aJa4HOr0 BHINOJIHEHUs. Hampumep:

— Ecnu BekTop HO/DKEH OBITH MEpefaH OT OJHOrO HpoLecca JPYTHM HpoLeccaM, TO
3TOT BEKTOP HYXKHO CO3/1aBaTh TOJIILKO B TOM IIpOIiecCe, KOTOPBIH OyAEeT pacchliaTh
JaHHbIC, a HE BO BCEX.

KoMMyHHKAIMH: TaK KakK BBIYUCIUTEIN (TPOLECCHI, MPOLIECCOPbI MU BBIYUCIUTEIIBHBIC
MAIIMHBL, KOTOPBIC PCAM3yIOT BBIYMCICHHUS) 3aBEIOMO OBICTpEE, YeM KOMMYHHUKAIHH,
CIICZIOBATENbHO, IMepeJadya OaHHBIX MEKIY MNPOLECCOPAMH [OJDKHA OBITh MHUHHMAJIbHO
HeoOxoaumon. Hanpumep:

— Ecnu mpu copTHpOBKE MAaTpHIBI OTACIBHBIC NPOLECCH JOJMKHBI COPTHPOBATH
OTHCNBHBIE CTONOIBI (CTPOKH), TO HE CIEAyeT IepeaBaTh MPOIECCaM BCIO



Mmarpuny. IlepenaBaTh clieqyeT HEHNOCPEACTBEHHO CTPOKH, KOTOpbie OyayT
OTCOPTHPOBAHBL.
— Oco0eHHO HEe CTOUT UCTOb30BaTh MeTo ] Alltoall mist TpaHcOHMPOBaHHS MATpPHULL.

3ananus 1151 J1a0OPATOPHBIX paboT
Jlabopatopnast pabota Nel. PacnipenencHHbIe BEIYMCICHUS HA/l CTPYKTYPHBIMU JaHHBIMH.
3ananue: Ilepecnats BekTop, pasmepHoctd M, N mporeccam, UCIONb3ys pasiInuHbIC
BHJIBI CBSI3U MEXIY MPOIIECCAMU. DJIEMEHTHI BEKTOPA 3a1aI0TCs IPOM3BOIBHO. DIIEMEHTHI
BEKTOpa IEPEChUIAEMOr0 M MPUHATOTO BEKTOPA, & TAKXKE BPEMsl BBHIIOJIHEHHS JOJIKHBI
OBITH BBIBE/ICHBI Ha YKPaH.
Jlabopatopuast pabora Ne2. ®yukumu MPI mis 00pabOTKM HEPECHUIKH AaHHBIX MEXKIY
pacrpeeneHHbIMU IPOLECCAMH.
3aganme: CreHepupoBaTh B KaxaoM u3 N IporeccoB BekTop uucen. PasmepHocTs
BekTopa — M. Ilpou3BecTu MOdJIEMEHTHYI0 00pabOTKY BCEX BEKTOPOB M MOMECTUTH
pe3yibTHpYIOWuUil BEKTOp B KakoM-iubo mnpouecce. B pabore ucnonb3oBath cpencrsa
MPI 1151 opraHu3anuy paclpeieIeHHbIX BEIUUCICHUM.
JlabopatopHast pabora Ne3. TIlapamienbHas COPTHPOBKA JaHHBIX B paclpeaeseHHbIX
KOMIIEKCaXx.
Bamanune: [lpow3BecTH COPTHPOBKY 3JEMEHTOB B CTONOLAX (MM CTPOKAX) MATPHIIBI
pasmepHoctd  NXxM, ¢ HCIONB30BaHMEM pPACIpEleNieHHs] BBIYMCICHUNH MEXIYy
npoueccamu cpeactsamu MPIL
3ameuyanue: [Iporpamma nomkHa padoTaTh KOPPEKTHO Ha JIIOOOM  KOJMYECTBE
nporeccoB. Marpuua Ipy 3TOM He J0JDKHA MEHSATh CBOU pa3Mephl.
JlabopatopHast paGora Ned4. IlapamienbHble WTEpalMOHHBIE BBIYMCICHUS B ITapajlIeIbHBIX
cucTemax ¢ obriei namsTeio. PacnapamiennBanue onepaiuii 00pabOTKH BEKTOPOB BEKTOPAMH.
Peasm3oBaTh M pacnapauienuTh ¢ noMmolplo TexHoinorun OpenMP  paznuunblie
oreparyy HajJ BEKTopaMu pa3MepHocTH N.
JlabopatopHast pabdora Ne5. PacmapaiiennBaHHe BBIYMCICHHI B MapajjieibHBIX CHCTEMax C
o01Ieit mamMsThio.
PeammzoBate u pacmapamienuTs ¢ momompio OpenMP anropuTMbel THIOBBIX 3a1aq
00paboTku nHbOpMaKu (331241 ONPEACIISIOTCS BApHAHTOM 3aaHusl).

Bapuantel MHOMBHIYyalbHBIX  3aJaHWil Ha  JabopaTtopHble  pabOTBI  BbIAAET
peroaBaTesb.

Crpykrypa u hopma oTueTa 0 1ab0opaTopHOit pabore
— 3amanue.

— Tekcr nporpaMmsI.

— Pesynbrar paboThl IPOrpamMMBl.

— BriBOaBI

TpeboBanus k ohopmiIeHNIO OTYETA 0 1A0OPATOPHOH paboTe

Otyer o JsaboparopHoii pabore OQOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
odopmiteHnn otueToB 0 HUP, KypcoBBIX U JUIIIOMHBIX MIPOEKTOB cieayeT nonb3oBarscst [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

Otuer ohopMIIsieTCs B JIIEKTPOHHOM M OyMa)KHOM BHUJIE.

11.3. Meroau4eckue ykazaHHs JJIsi 00YYaIOIIMXCS M0 TPOXOKACHHIO CAMOCTOSTEIbHON
paboTsl

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, OOYUYArOIIMICS BBINONHSAET paboTy IO
3alaHHUI0 M IIPU METOAUYECKOM PYKOBOJACTBE IPEHOJaBatress, HO 0e3 ero HernocpeICTBEHHOro
y9acTHs.

Jns oOyuaromuxcs 1o 3a04HOH (opMme OOydeHHs, CaMOCTOSATENIbHAs PadoTa MOXET
BKJIFOYATh B ce0si KOHTPOJIBHYIO paboTy.

B mporecce BBINOJIHCHHUS CaMOCTOSATENBHOH paboThl, y obydaromerocst GopmMupyercs
1enecooOpasHoe IUIAHUPOBAHKE Pabodero BPEMEHH, KOTOPOE IO3BOJIET UM Pa3BUBATh yMEHHUS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOpETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBCHb YCIIEBAEMOCTH B MEpUOJ OOydYeHMs, IIOMOraeT IIOJIy4YUTh HABBIKH ITOBBIIICHHS
poeCCHOHANTBEHOTO YPOBHSI.

MeToaMueCKUMH  MaTepuajgaMH,  HAlpaBiIAIOIMMH  CaMOCTOSTENIbHYIO — padory
00y4aIOMUXCSAABIAIOTCS:

—  y4eOHO-METOANYECKHil MaTepual N0 AUCLUIIINHE,

— METOJUYCCKHUE YKa3aHHs M0 BBIIOJHEHHIO KOHTPOIBHBEIX paboT (Ui 00ydaromuxcs
10 3a04HOM hopme 0OyueHus).

11.4. Meroanyeckue ykaszaHus Uit OOYy4alOHIMXCsA IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
o0y4aromuxcs, OCyIIECTBISEMOr0 B TEUCHHE CEMECTpa C IIEIbI0 OICHMBAHUS XO/1a OCBOCHUS
JTUCLMIUTHHBL.

11.5. Meroauyeckue ykasaHus JUisl OOYYalOIIMXCsl MO MPOXOXKICHHUIO MTPOMEIKYTOYHON
aTTeCTaLHH.

IMpomexyrounast ~ arrecrauusi  OOy4YalOIIMXCS  MPEAyCMATPHBACT  OLICHUBAHHE
MPOMEKYTOYHBIX M OKOHYATENBHBIX PE3yJIbTaTOB 00ydueHHs mo aucuumiinae. OHa BKIIOYAET B
ceost:

— 1uddepeHIUpOBaHHBId  3a4eT — 93T0 (opMa OLEHKH 3HAHMH, MOJYYEHHBIX
00y4aroIMMCst IPH U3yYCHUH JUCUHUILUIMHGL, IPH BBIIOJHEHHH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATEILCKUX PadOT M MPOXOKICHHHU MPAKTUK C aTTECTALMOHHOMN OLEHKOM
OTIIHYIHOY, «XOPOIIOY, KYIOBICTBOPHTEIBHOY, «HCYIOBICTBOPHTEIBLHOY.
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