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Conep:xkanue

1. [lepeyenp muaHUpyeMBbIX PE3yJIbTATOB OOYYEHUS MO JTUCHMIUIMHE (MOJIYINI0), COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3ynbTraramMu ocBoeHus OITOIT BO

2. Mecrto auctuminnsl (Moayins) B ctpykrype OITOIT BO

3. O0beM IUCIUIUIMHBI (MOIyJsl) B 3a4ETHBIX CAMHHIIAX C yKa3aHUEM KOJIMYECTBA 4acoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy o0ydaroluxcs ¢ mpernojaBaTeseM (Mo BUaaM y4eOHbIX 3aHITHIA)
Y Ha CaMOCTOATENIbHYIO paboTy 00yJaromuxcs

4. Coneprxkanue AUCHUILUIUHBI (MOAYJS), CTPYKTYPUPOBAHHOE 1O TeMaM (pasjesiaM) ¢ yKazaHueM
OTBEJICHHOTO HAa HUX KOJIMYECTBA aKaJeMUYECKHX YacOB U BUIOB YU€OHBIX 3aHATUI

4.1. CTpyKTypa U TeMaTHYECKUH IJIaH KOHTAKTHOW M CaMOCTOSITEIIbHOW paOOThI 1O TUCIUILINHE
(Monyni0)
4.2. ConeprkaHue TUCIMIUIAHBI (MOJTYJIS)

5. IlepeueHb y4eOHO-METOIUYECKOTO OOCCIIEUEHHUS I  CAMOCTOSITEIIBHONH  paboThI
00yJaronuXxcs Mo TUCHUTIIHHE (MOIYIIIO)

6. @OHJI OLIEHOYHBIX CPECTB MO JUCIHUILTHHE (MOMYIIIO)
7. IlepeueHs nuTEpaTypbl, HEOOXOIUMOM JIJIsl OCBOCHUSI TUCIUTUIMHBI (MOIYJIS)

8. Ilepeuenp pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHONW cetu "HMHTepHer",
HEOOXOIUMBIX JIJIS OCBOCHUS JTUCIIUTUTHHBI (MOTYJIs)

9. Metoanueckue ykazaHus JUist 00y4aroIuXcsl 10 OCBOEHUIO JUCIUILIUHBL (MOTYJIs)

10. TIlepeuenp wWH(OPMAIIMOHHBIX TEXHOJOTHHA, HCIOIb3YEMbIX TIPH  OCYIIECTBICHUH
00pa3oBaTenpbHOrO Tpolecca MO AUCHUILIMHE (MOAYJIO), BKJIIOYAs IEpPeYeHb IMPOTPaMMHOTIO
obecriedeHrss ¥ MHYOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPU HEOOXOTUMOCTH)

11. Onucanue MaTepuaabHO-TEXHUYECKON 0a3bl, HEOOXOAMMON Uil  OCYILECTBICHUS
00pa3zoBaTeNbHOI0 Ipoliecca 10 JUCLHUIIMHE (MOAYIIIO)

12. CpenctBa aganTaiuy NpernogaBaHus AUCIUIUIUHBI (MOIYs) K MOTPEOHOCTSIM 00y4aromInuXCst
WHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3]I0POBbSI

13. Ilpunoxenue Nel. @oH]T OLIEHOUHBIX CPEJICTB

14. Tlpunoxenue Ne2. IlepedyeHr mnuTeparypbl, HEOOXOIMMOW [JII OCBOCHHS HCIUTLTAHBI
(Momyns)

15. [punoxenne Ne3. [lepeuenb HHPOPMAITMOHHBIX TEXHOJIIOTUN, UCTIONB3yEMbIX /IS OCBOCHUS

JUCHMIUIMHBL (MOIyJisl), BKJIIOYAsl IE€pPeUYeHb HPOrpaMMHOro obOecreueHuss M HHQOPMAaIMOHHBIX
CIIPaBOYHBIX CUCTEM



[Iporpammy nucuMIuiiHbl pazpabotan(a)(u) mgomeHT, K.TexH.H. (moueHt) JlembsHoB JI.H.
(Kadenpa cucremuoro ananuza u uHopmatuku, OtraeneHue HWHPOPMALMOHHBIX TEXHOJIOTHH M
AHEPTEeTHYECKHUX CHCTEM, HaGepexxHoue THUHCKHIA WHCTUTYT (pummair) KoY),
DNDemyanov@kpfu.ru.

1. IlepeyeHb IUIAHMpPYEMBIX Pe3yJbTATOB OO0y4YeHUS] MO JAUCHUILUIAHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYeMbIMH pe3yJbTaTamu ocBoeHusi OIIOII BO

OOyuaronuiics, OCBOMBIIMKA JTUCHMIUIMHY (MOAYNb), MJOJDKEH oOO0NajgaTh CIEAYIOIIUMU
KOMITETEHIUSIMHU:

Hudp Pacumdponka
KOMIETEeHI[UH npuodperaeMoii KOMIeTeHINHU
I1K-4 CrniocobeH K pa3paboTke TpeOOBaHUN M MPOEKTUPOBAHUIO IMPOTPAMMHOIO
oOecrieueHus
I1K-8 Crioco0eH K pa3paboTKe CTpAaTEeruu TCCTUPOBAHMS M YIIPABICHUIO MMPOIIECCOM|
TECTUPOBAHUS MPOTPAMMHOI0 00ECIICUCHUS

OO0yyaromuiicsi, OCBOUBIINN AUCHUILIIUHY (MOJYJIb):
JIOJDKEH 3HaTh:

- APXUTEKTYPY BBICOKOIPOU3BOAUTEIIbHBIX BBIUUCIUTEIBHBIX CHUCTEM, THUIIOBBIE TOIMOJIOTHMHU
CXEM KOMMYTaluu, KJIaCCI/I(i)I/IKaHI/IIO MHOT'OIMPOUCCCOPHBIX BBIYHUCIWUTCIBHBIX CHUCTEM, MOACIIN
MapajuieIbHbIX BBIUYMCIUTENIBHBIX ITPOLIECCOB, KOHLIENIMIO HEOTPAHUUEHHOTO MapajuieaIn3Ma, MOJAEIN
MHOTOIIPOIIECCOPHBIX CHUCTEM C OOIed W paclpeneeHHOM MaMsIThlo, MOJEIb KOHBEHEpHOU
CUCTEMBI;

- 0011IMe MPUHIUIIBI TOCTpoeHus U peanuzanuu MPL, obume ¢ynkuuit MPI, kommyHUKaTOpHI,
GyHKIIUH OOMEHa COOOIIEHUSMHU THIIA 'TOYKA-TOYKA': OJOKHPYIOMHMA ¥ HEOJIOKHPYIOIMUKA OOMEH,
CUHXPOHHBIE W CTaHIApTHBIE TMOCBUIKH COOOIIEHUH, TeXHOJIOTHI0 TporpammupoBanus OpenMP,
MOCTEA0BATEIbHBIE W TApaUICIbHBIE HUTU NPOTrpaMMbl, OpPTraHHU3aLMI0 MapauIeIbHBIX CEKIUM,
napauieNbHbIe UKIIbI, TUPEKTUBBI CHHXpOoHU3auu, cnerudukanuu OpenMP nns s3pikoB C u CH++.

JloJKeH yMeTb:

- pa3pabarbIBaTh, OTJAXHMBaTh M 3allycKaThb Ha HCIOJHEHHE MapajlielbHbIE MPOrPaMMBbI C
ucnoib3oBanueM pynkuuit MPI u OpenMP;

- BBIIIOJHATL aHaJIU3 3(1)(1)CKTI/IBHOCTI/I pacnapajiiCJIMBaHusl aJilrOPUTMOB C HUCIIOJIB30BAHUCM
PA3JIMYHBIX CUCTEM OpraHu3allvin B3aI/IMOI[CI\/'ICTBI/I$[ BETBEH.

JlomKeH BhaJeTh:

- HaBbIKAMM pEIICHHs] pa3IMYHBIX CJOXHBIX BBIUMCIUTENBHBIX 3a/a4, TpPeOYIOLIX
pa3paboTKH COOTBETCTBYIOIIMX MapaJljIeNIbHbIX aJrOPUTMOB M HMX MPOrpPaMMHOIM peau3aluu,
UCNOJIB3Ys MporpaMMusble iatdopmsl MPI, OpenMP;

- HaBbIKaMHU HCITIOJIB30BaHUS PA3JIMIHBIX CUCTCM OpraHU3allun B3aHMOJCHCTBUS BETBEH.
I[OJ'DKCH ACMOHCTPUPOBATH CIIOCOOHOCTDH Y TOTOBHOCTb:

- IPUMCHATH PE3YJIbTATEI OCBOCHUA JUCHUIIJINHBI B HpO(l)eCCHOHaHBHOﬁ JACATCIIBHOCTH.

2. Mecro aucuumiaunbl (MoayJis) B crpykrype OIIOII BO


mailto:DNDemyanov@kpfu.ru

Jannas nucuumiiHa (MOAYJIh) BKIOYeHa B Onok "/lucnurmimuebl (MOaynu)" OCHOBHOM
npodeccuoHanbHOi  oOpasoBarenbHoM  mporpammbl  01.03.02  "Ilpukmannas MaTeMaTHKa U
nHpopMaTruka" U OTHOCUTCS K BApUATUBHOMN YaCTH.

OcBauBaetcst Ha 4 Kypce B 7 cemMecTpe.

3. O0bem auCHUNJIMHBI (MOAYJIs1) B 3aUEeTHBIX €IMHUIAX € YKA3aHHEM KOJIMYeCcTBA YacoB,
BbI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4amommxcs ¢ npemnoaaBaresieM (M0 BUIAaAM y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4YarommXxcsi

OO6mas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIISIET 5 3a4eTHBIX enuHull Ha 180 yacoB.

KoHnrtakTHas padota - 54 yaca, B TOM 4uciie JICKIUHU - 18 gacoB, nmpakTuueckue 3auatus - 0 4acos,
nabopatropHbie paboThI - 36 4acOB, KOHTPOIb CAMOCTOSTEIILHON padoThI - () 4acoB.

CamocTosrenpHas padora - 90 gacos.
KonTpons (3a4€t / sx3ameH) - 36 Jacos.
dopma MPOMEKYTOYHOTO KOHTPOJIS IUCIUTUTHHEL: 9K3aMEeH B 7 CeMecTpe.

4. Copep:kanue AUCHUIIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOe IO TemMaM (pa3xeinam) ¢
yKa3aHHeM OTBEJEeHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYEeCKHUX YaCOB U BU/I0B YUeOHbIX 3aHATHI

4.1 Crpykrypa M TeMATHYeCKHH IUIAH KOHTAKTHOM H CaMOCTOSATeJIbHOH padoThI MO
AMCHUN/IMHE (MOAYJII0)
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1 Tema 1. Benenue. Lenu, 3agaun u npodiaembl 7 1 0 0 5
" [mapasuieabHBIX BBIYUCICHUN
2 Tema 2. MoaenupoBaHue U aHAIN3 TTapaJIeIbHBIX 7 1 0 2 9
" laropuT™MoB
3 Tema 3. OneHKa KOMMYHUKAIIMOHHOH CIIOKHOCTH 7 1 0 4 7
" [mapasuieIbHBIX alTOPUTMOB
Tema 4. [IpuHIMIBI pa3pabOTKU HapaylieabHbIX
4, PHHIIIE! pasp P 7| 1 0 0 3
METOJI0B
5. |Tema 5. Mutepoeiic nepenaun coodbmenuit MPI 7 1 0 0 4
Tema 6. Onepanuu nepeaadn JaHHBIX MEXKIY IBYMs
6. 7 1 0 2 11
npoueccamu B MPI
7. [Tema 7. IlpousBoaHbIie TUIIBI 1aHHBIX B MPI 7 1 0 2 5
8 Tema 8. YmpaBiieHHe TpyInmnamMu MpoIeccoB U 7 9 0 4 10
" [koMMyHHKaTOpamMu. BupTyalibHbIe TONOJIOTHH
Tema 9. [TapannenbHble METOABI YMHOXKEHHUS
9. |marpumb! Ha BekTop. [lapannenbHbie METOIBI 7 4 0 12 14
MaTPUYHOTO YMHOKEHHUS.
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10. [Tema 10. Texnonorus nporpamMmmupoBanust OpenMP | 7 2 0 8
11.|{Tema 11. Pemienne cucrem JTUHENHBIX YpaBHEHUN 7 1 0 8
Tema 12. [TapamienbHbie METOABI PEIICHUS
12. |muddepeHnmanbHbIX ypaBHEHUN B YaCTHBIX 7 1 0 4 3
[TPOU3BOIHBIX
13.|Tema 13. MHOronoTo4HOCTh B Qt 7 1 0 0 3
Htoro 18 0 36 90
4.2 Conepxanue JMCUMILTHHBI (MOXYJIA)
Tema 1. BBenenne. Llesan, 3aqaun u npo0.1eMbl NapaiieJJbHbIX BbIYUCTEHU
[TonsiTre mapayienbHbIX BEIYUCICHUN. Y CIIOBUS JOCTHXKEHUSA Mapalieiu3Ma.
[Ipumepsl  mapajuIeTbHBIX  BBIYUCIUTENBbHBIX  cUCTeM. CymepkoMmbloTepsl.  Pedtunr

cynepkomnbroTepoB. Tect LINPACK st olieHKM IPOU3BOAUTENBHOCTH.

Krnaccudukanus BEIYUCITATETLHBIX CHCTEM.
TumnoBble cxeMbl KOMMYHUKAIIMK B MHOTOIpolieccopubix BC.
CucreMHbI€ TIATGOPMBI IS TOCTPOCHHSI KJIACTEPOB.

Tema 2. MoaeimpoBaHue H aHAJIM3 NapaJlieJIbHbIX AJITOPUTMOB
Mozens BeluMcIeHUH B BUE Tpada "onepaun - onepaxibl'.
Onucanue cxembl BBIIIOIHEHNS TAPAJIJIEIBHOTO AJITOPUTMA.
Omnpenenenne BpEMEHH BBITIOJIHEHUS NIApaJUIEIbHOIO aITOPUTMA.
[Toka3zarenu 3¢(peKTUBHOCTH NMapauIeIbHOTO aJrOPUTMA.

[Tpumep. Briuncienne 4acTHBIX CyMM ITOCJIEOBATEILHOCTH YHCEIL.
Onenka MakCHMaIbHO JOCTHKMMOIO MapajuIeIn3Ma.

AHaiun3 MacIITabupyeMOCTH NMapajlIebHbIX BBIYMCICHUH.

Tema 3. Onenka KOMMyHHKaHI/IOHHOﬁ CJIOKHOCTH NMapajjI¢JIbHBIX aJITOPUTMOB

OO61as xapakTepuCTHKa MEXaHU3MOB NEepelaul JaHHBIX. AJITOPUTMbBI MapLIpyTH3auu. MeToibl
nepeaadn JaHHBIX.

AHanu3 TPyJOEMKOCTH OCHOBHBIX ONEpalluil Mepeqady JaHHBIX: MEXIY ABYMs IPOLECCOpaMU
CeTH, OT OJHOr0 IIpOIeccopa BCEM OCTAIBHBIM, OT BCEX IPOIECCOPOB BCEM IPOIIECCOpaM,
0000111eHHas Mepeada JaHHBIX.

Jlornueckoe MNpeaACTaBJICHUC TOIIOJIOTUN KOMMYHHKaHHOHHOﬁ CpCabl.
OI_ICHKa TPYAOCMKOCTH onepaunﬁ nepeaayn JaHHbIX JJIA KIIACTCPHBIX CUCTCM.

Tema 4. [IpyHuunbI pa3padoTKH NapajlielbHbIX METO10B
MopennpoBaHue napauieabHbIX IPOrPaMM.

Otanbl pa3pabOTKA TapajIeIbHBIX aJTOPUTMOB: pa3/IelICHHE BHIYMCICHUM Ha HE3aBHUCHUMBIC



YacTH; BbIICJIEHHEe WH()OPMAIMOHHBIX 3aBUCUMOCTEH; MacmTabupoBaHue HabOopa Iof3a1ay,
pacmpesienieHre moa3aaa4 Mexay IpoIleCCOPaMH.

[TapannensHoe pelieHHe TpaBUTAMOHHOW 3amaud N Tei: pa3zdop BCeX ATAoB Pa3pabOTKU
[apajyIeNIbHOrO alIrOpUTMA.

Tema S. Unrepdeiic nepenauu coodmennii MPI

OcHOBHBIE TIOHATHS U OTIPEAEICHUS.

Benenue B pa3paboTKy napauieIbHBIX IpOrpaMM ¢ Ucoib3oBaHueM MPI: wHMnmManu3anus u
3apepuienne MPI-nporpamm; ompenenenne KOJIW4YecTBa U paHTa MPOLECCOB; Ieperaya COOOIIECHUI;
npueM COOOIICHUH; epBast napajuieibHas IporpaMMa ¢ ucnoib3oBanuem MPIL

Onpenenenne BpeMeHu BbinoiaHeHUs: MPI-iporpammMbl. O030p KOJJIEKTUBHBIX —ONEpalui
neperayy JaHHBIX.

Tema 6. Onepanuu nepegayu JaHHbIX Me:KAy AByMs npoueccamu B MPI

Pexxumbl nepeiaun 1aHHBIX.

Opranuzanys HeOJTOKUPYIOIIUX OOMEHOB TAHHBIMH MEXKITy ITPOIIECCaMHU.

OnHOBpeMEHHOE BBIIOJIHEHHE NTEPEIaYu U IpUemMa.

O06o006menHas nepeaya JaHHBIX OT OJJHOTO TPOIIECCa BCEM MPOIIECCaM.

O06o00menHas nepeaya JaHHBIX OT BCEX MPOIIECCOB OJHOMY IPOLIECCY.

OO6mias nepenaya JaHHBIX OT BCEX MPOIIECCOB BCEM MPOIIECCaM.

JlononHuTenbHBIE ONEpPALUN PEAYKIIUU JTaHHBIX.

Tema 7. IIpon3Boanbie THIIBI JaHHBIX B MPI
[ToHsiTHE TPOU3BOAHOTO THUIIA JAHHBIX.

CriocoObl  KOHCTPYMpPOBaHHUSI  NPOM3BOJHBIX THUIOB  JAHHBIX: HENPEPBIBHBIA  crocol
KOHCTPYMPOBAHUS; BEKTOPHBIM CIOCOO KOHCTPYHMPOBAHMS, MHIEKCHBIM CIOCO0 KOHCTPYHpPOBAHUS;
CTPYKTYPHBIH ClI0CO0 KOHCTPYHPOBAHUS.

OOBbsBIIEHNE IMPONU3BOJAHBIX TUIIOB U UX YIAJICHUC.
CDOpMI/IpOBaHI/Ie COO6HICHHﬁ IIpU MMOMOIIHN YIIAKOBKH U PACIIAKOBKU NAHHBIX.

Tema 8. VYmnpasieHue rpynmaMum HpoHecCOB M KOMMYHHMKaTopamMu. BupryanbHble
TONOJIOTHH

['pynnbl, ynpasnenue rpynnamu. Co3gaHWe HOBBIX TPYII HAa OCHOBE CYIIECTBYIOIIHUX C
HCIOJIb30BaHUEM ONepaluii 00beIMHEHNS, IEPECEUSHNS U Pa3HOCTH.

KoMMyHHMKaTOpBI, CO3JaHME€ W yINpaBICHUE KOMMYHUKaropaMu. KoMMyHHKAaTtopsl IO
ymom4yaHuio. CrocoObl co374aHMsI HOBBIX KOMMYHHKATOpPOB: JyOJIMpOBaHHE, IOAMHOMXECTBO
IIPOLIECCOB.

JlexapTOBbI TOMOJOTUH (PEIIETKH).

Tononoruu rpaga.

Tema 9. IMapanjeabHble MeTOAbl YMHO:K€HMS MATpPuUIlbl Ha BekTop. [lapajienbHblie
MeTOoJbl MATPHUYHOI0 YMHOKEHHS.

[TpuHIMITBI pacniapaieTUBaHUS.

[ToctanoBKa 3a/1a4M.

ITocnenoBaTenbHbIN AITOPUTM.

Pazenenue naHHBIX.

YMHOKEHHE MaTPUIIbl Ha BEKTOP MPH pa3/IeICHUH JaHHBIX 110 CTPOKaM.

YMHOKEHHE MaTpUIIbl Ha BEKTOP MPH pa3IeIeHUN JaHHBIX 110 CTOIOIAM.

YMHOKEHHE MaTPHUIIbl Ha BEKTOP MPHU OJOYHOM pa3elieHUH JTaHHBIX.



Pa30op u aHanu3 Bcex 3TaroB MPOEKTHUPOBAHUS MapalieIbHOTO aITOPUTMa JJI BCEX BapUaHTOB
YMHOKEHUSI MAaTPUIIBI HA BEKTOP.

ITocTaHOBKa 3a1a4M YMHOKEHHSI MaTPULIBI HA MATPHUILY.
ITocnenoBaTeabHbIN AITOPUTM.
YMHOXEHNE MaTtpul Ipu JICHTOYHOM CXeMe pasacICHUA NJaHHbIX.

Anroputm @okca yMHOKEHHS MAaTPUIL IPU OJIOYHOM pa3AeieHUN JaHHBIX.

Tema 10. Texnosnorus nporpammupoBanust OpenMP

Beenenue. Mopenp mnapaiuienbHOW mporpammbl. JupektuBbl u ¢GyHKumu. [lapamnensHbie u
nocjenoBarenbHble  obmacth.  Mopens  JaHHBIX. PacmpeneneHune  BBIYMCIUTEIBHBIX  3aj1ad.
Cunxponuszanusi: 6apbepbl, 3aMKU, KpUTHUECKHUE CEKLIUU.

OcHoBHbIe AupekTHBBI OpenMP.
bubnuoreka pynkmuit OpenMP.
Peanuzamuun OpenMP. MndopmanimonHbie pecypchl.

Tema 11. Pemienue cucreM JIMHEHHBIX YPaBHEHHUI

ITocTanoBKa 3a1a4H.

Anropurm ["aycca.

[TocnenoBarenbHbIN AJITOPUTM: IPSIMOM X0 anroputMa ['aycca; oOpaTHBIN X0/ allrOpUTMA.

[TapamnenpHas  peanu3auus: ONpEJENIEHWE I0A334ay;  BblACIEHHE  HH()OPMALMOHHBIX
3aBUCHMOCTEH; MacumTabupoBaHME€ U pacOpelelieHHe TMojJ3agad Mo MpoleccopaMm; aHalu3
3¢ (HEeKTHBHOCTH; TIPOTPAMMHAs peaTH3aIs; pe3yIbTaThl BEBIYUCIUTEIHHBIX SKCIICPUMEHTOB.

Tema 12. IlapasenbHble MeTOABI pelieHUs AP PepeHUNATBHBIX YPABHEHHH B YaCTHBIX
NMPOU3BOAHBIX

ITocnenoBarenbHble METOMBI pELIEHU 3a1auun upuxie.

Mertop 'aycca-3erinens.

Opranuzanus napajuielIbHbIX BBIYMCICHUHN I CUCTEM C O0IIel maMsaTeio Ha ocHoBe OpenMP
Ha Tmpumepe werona laycca - SkoOu: pemieHne mnpoOIeM CHUHXPOHM3AIMHM BBIUYUCICHUIA;
B3aUMOOJIOKMPOBKH; UCKIIOUEHUE HEOJHO3HAYHOCTH BBIUMCIICHUHN; OalaHCHUPOBKA BBIYMCIUTEIBHOMN
Harpy3k IpoueccopoB. BoaHOBBIE CXEMBI TapaUIeIbHBIX BEIYUCICHUM.

Tema 13. MHOronoTo4HocTh B Qt

Mogens noTokoB rpagudeckoro npuioxenus Qt. OcHOBHas HamnpaBIEHHOCTb MEXaHHU3MOB
MHOTOIOTOYHOCTH B Qt. YTpaBieHue MoToKaMi Ha HU3KOM U BBICOKOM YPOBHSIX.

ba3zoBas MHOronoTo4HOCTh B Qt (HU3KUI YPOBEHb).
[ToToku 6e3 1uKkIiIa 00pabOTKH COOBITHH.
JlokasibHas MaMsATh IOTOKOB.

[lepenaya naHHBIX MEXKIY NOTOKAMHU.

MperoTekcsl u cemadopsbl.

BricokoypoBHEBBII HHTEp(ENC TOTOKOB.

5. IlepeyeHb Yy4eOHO-METOAMYECKOT0 oOecmeYeHUsl sl CAMOCTOSITEIbHOH PadoThI
o0y4aromuxcs Mo JMCHUILIHHE (MOLY110)

CamocTtosaTenbHass paboTa O0y4aroIIMXCs BBIMOJHSETCS MO 3aJaHUI0 M NP METOAMYECKOM
PYKOBOJICTBE TpernojaBaTensi, HoO 0e3 ero HemocpeacTBeHHOro yudactus. CamocrosrtenbHas paboTa
MOJIpa3JieNiIeTcs Ha CaMOCTOSITENbHYI0 Pa0OTy Ha ayIWTOPHBIX 3aHATUSAX U Ha BHEAYAUTOPHYIO
caMmocTosTeNbHYyl0 paboTy. CamocTosTenbHas paboTa OO0y4aroIMXCs BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEIbHOE OCBOEHHUE OTIENbHBIX TeM (pa3leloB) MUCIHUIUIMHBL, TaK M HpOpabOTKy TeM



(pa3nenoB), ocBaMBaeMBIX BO BpeMsl ayIUTOPHOM paboThl. Bo BpeMs caMOCTOSTENbHOU pabOThI
oOyJarolmuecsi 4YWTAlOT ¥ KOHCIEKTUPYIOT Yy4eOHYI0, HaydyHyI0 M CIPaBOYHYIO JIUTEparypy,
BBINOJIHSIOT 33J1aHUs, HANPaBJICHHBIC HAa 3aKpEIUICHWE 3HAHMW M OTPAOOTKY yMEHWH M HaBBIKOB,
TOTOBSITCS K TEKYIIEMY U MTPOMEKYTOUHOMY KOHTPOJIIO IO JUCIHUILTHHE.

Opranu3anus caMOCTOATENbHON pPabOThl OOYYAIOUIMXCS PETJIAMEHTUPYETCS HOPMAaTHBHBIMHU
JTOKyMEHTaMH, Yy4eOHO-METOIMYECKOH JINTepaTypodl W  DICKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcaMu, BKIIIOYas:

[Topssmox  opraHM3anMM M OCYLIECTBJIEHHS  OOpa30BaTeNbHONM  JESITEIBHOCTH IO
o0Opa3oBaTeNbHBIM MPOrpaMMaM BBICIIErO 0Opa3oBaHMs - MporpaMMaM OakaliaBpuaTa, MporpaMMam
CHenuagnuTeTa, IporpaMmMaM MaructpaTypbl (YTBEpKJIEeH NpukKazoM MuHuctepcTBa 00pa3oBaHUs U
Hayku Poccutickoit deneparuu ot 5 anpenst 2017 roma Ne301)

ITucemo MunucTepcTBa oopazoanust Poccuiickoit @enepanmu Nel4-55-996un/15 ot 27 Hos10ps
2002 r. "O0 aKTUBU3AIUH CAMOCTOSATEIBHON pabOThI CTYJJCHTOB BBICIINX YUEOHBIX 3aBeJeHUN"

YcraB  QenepanbHOTO TOCYAAPCTBEHHOTO aBTOHOMHOIO — 00pa30BaTENbHOTO  YUPEKICHUS
"Kazanckuii (ITlpuBomkckuii) GpenepanbHbiii yHUBEpCUTET"

[lpaBuna BHyTpeHHero pacmnopsaka (eAaepalibHOr0  TroCyJapCTBEHHOIO  aBTOHOMHOI'O
00pa30BaTENBPHOTO  YUYPEXKACHUS  BBICHIETO  MIpodeccHoHambHOro  oOpazoBanus  "KazaHckuit
(ITpuBomkckuii) dhenepanbHbIA yHUBEPCUTET"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBomxckoro) dhenepaabHOro yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB IO JTUCHUIIJIMHE (MOI[yJ'llO)

@DOHJ OLEHOYHBIX CPEACTB MO AUCIHUILUIMHE (MOAYIIO) BKJIIOYAET OLICHOYHBIE MAaTepHUabI,
HAIPABJIEHHBIE HA TPOBEPKY OCBOCHUS KOMIIETCHIIMM, B TOM YUCJIE 3HAHWW, YMEHHUI U HaBBIKOB. DOH
OLICHOYHBIX CPEJCTB BKJIIOYAET OLEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS M OLICHOYHBIE CPElICTBA
IIPOMEKYTOYHOM aTTECTALUU.

B donge oneHOUHBIX CpeACTB cOAepKUTCS cheayroias nHpopMaIus:

— COOTBETCTBHE KOMIIETEHLIMH IUIAHUPYEMBIM pe3ysibTaTaM O0y4eHHUs 10 JUCUUIUIMHE
(Momymio);

— UHJMKATOPHI OIIEHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHITUH;

— MeXaHu3M (pOopMHUPOBAHUS OLEHKU MO TUCITUTUINHE (MOIYJIIO);

— OIIMCaHWE MOpsAAKa INPUMEHEHHMS W IPOLEAYypbl OLEHUBAHMUS JUIS KaXKIOTO OLEHOYHOI'O
CPEACTBA;

— KpUTEPUH OLICHUBAHUS I KaXI0I0 OLIEHOYHOIO CPE/ICTBA;

— COJEp)KaHUE OLIEHOYHBIX CpPEJCTB, BKIOYas TpeOOBaHMs, MPEABSABISEMBbIE K JIEHCTBUSAM
o0yyaroluxcsi, IEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJaHUs Pa3JINYHbIX THUIIOB.

@OH/I OLICHOYHBIX CpPEICTB MO JucuuIIMHe HaxoauTcs B [lpunoxkenun | x mporpamme
JTUCIUTITUHBI (MOYJTIO).

7. llepedyeHnb JuTEPATYPbI, HEOOXOAMMON /IS OCBOCHUS AUCHMIIMHBI (MOLYJI51)

OcBoeHre AUCHUIUIMHBI (MOAYJIS) MpEnoyiaraeT u3ydyeHue yueOoHou nauteparypsl. Jluteparypa
MOJKET OBITh I0CTYIHA 00YYaroIUMCs B OTHOM U3 JIBYX BapHAHTOB (JINOO B 00OUX U3 HUX):

- B DOJEKTPOHHOM BHJE - 4Yepe3 OJJIEKTPOHHbIE OMOIMOTEUHBIE CHCTEMBl Ha OCHOBAHHH
3akmoueHHbIX KDY noroBopos ¢ nmpaBoobiagaTensiMu U peaocTaBieHHbIX 1ocTynoB HUM KOV

- B IeYaTHOM BHUJIe - B ¢oHAe Oubanorexn HabepexxHoueTHHHCKOTO HHCTUTYTA ((rnnana) KOV,
OOyuaromuecss Moay4yaroT Y4eOHYIO JHUTepaTypy Ha abOOHEMEHTE IO YHTaTeIIbCKUM OuiieTaM B
COOTBETCTBHH C MTPaBUJIAMHU MOJIb30BAHUS OMOIUOTEKOM.

DNEeKTPOHHBIE W3JaHHWS JOCTYMHBI JHUCTAHIIMOHHO W3 JI0OOOW TOYKM TIPH  BBEACHUH
OoOydaroluMcsi CBOETO JIOTMHA H Tapoyisi OT JHMYHOTO KaOWHeTa B cHcTeMe "DIeKTPOHHBIN
yauBepcuter". [lpm HMCHONB30BaHUM TEUYATHBIX W3MaHUW OWOMMOTEUHBIH (OHA JOJIKEH OBITh
YKOMIUIEKTOBaH MMHU M3 pacyeta He MmeHee 0,25 sk3eMIuisipa KaKI0ro U3 HM3JaHUM, YKa3aHHBIX B



paboueii TporpamMMme AUCIUIUIMHBI, Ha OJHOTO OOYYalomerocss W3 4YHciIa JUI, OJHOBPEMEHHO
OCBaMBAIOIINX JAHHYIO JUCIUILIUHY.

[lepeuens y4eOHOUW mnHMTEpaTYphl, HEOOXOMMMOHW JUIS OCBOCHHUS JUCIUIUITMHBI (MOJIYJIsS),
Haxoutcst B [Ipunoxkenun 2 k paboueit mporpaMMe IUCHUIUIMHBL. OH MOUIEKUT OOHOBJICHUIO IPU
M3MEHEHHH YcloBHi 1oroBopoB K®Y ¢ mnpaBooOnagaTensiMu >IEKTPOHHBIX HM3AAHUH W TpU
W3MEHEHUN KOMIUIEKTOBaHUs (OHAOB OMOMMoTekn HabepekHOYeTHUHCKOTro MHCTUTYTa ((duiuana)
KoVy.

8. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn ''WHTepHer",
HEOOXOUMBIX /IJIsl OCBOCHUS TUCHHUILIAHBI (MOYJIf)

Message Passing Interface Forum - http://www.mpi-forum.org/

Open MPI: Open Source High Performance Computing - https://www.open-mpi.org
PARALLEL.RU - http://parallel.ru/

Qt-Doc.Ru: noxymenTarnus o Qt - http://gt-doc.ru/

Wurepuer-Yuusepcuter CynepkoMibioTepabix Texuomoruii: Teopus W TpakTHKa ma-
pajuIeabHBIX BhIUUCIIeHu# - http://www.intuit.ru/studies/courses/1156/190/info

9. MeToauveckne yKa3aHus A 00y4AOIIUXCS 110 OCBOCHHUIO JUCHUILIMHBI (MOAYJIs1)

Bupa pador MeTtognueckue peKOMEeHIAIAN

JIEKIIUU Bo BpeMs IEKIIMOHHBIX 3aHATUN CTYACHTY PEKOMEHIYETCS] BECTU KPATKUH KOHCIIEKT,
(UKCUPYST OCHOBHBIC TEOPETHUECKUE TIOJI0KCHUS U3YIaeMbIX Pa3/ieiOB TUCIIUILIHHEIL.
[Tpr OATOTOBKE K YCTHOMY OIPOCY, KOHTPOJIBHBIM paboTaM M 3K3aMEHaM CIISAYeT B
NEPBYIO Ouepe/lb 00pamaThCcss K KOHCIEKTY JIEKIUi 1o aucuuruimie. [Ipuyem pabora
C KOHCIIEKTOM JICKHI/Iﬁ U JpYruMud JIMTCPATYPHBIMU HCTOYHHUKAMH JOJI’KHA
NPOBOJIUTHCS CHCTEMATUYECKH, B MPOLIECCE ITOM pabOThI CTYJCHT JIOJKEH CTapaThCs
MOJIYYHTh TIOJHOE MPECTaBICHNE 00 MHTEPECYIOIINX €ro BOMpPOCcax, 0COOEHHO, €CIH
BO3HUKIIM TPYJHOCTH B IOHUMaHUU KaKOW-TO TeMbl. Bo BpeMs TeKIIMN HACTOSITENHHO
PEKOMEH/TYETCSl BOBJICUSHHOCTh B TUAJIOT C JIEKTOpoM. CleyeT CTpEeMHUTHCS OTBEYATh
Ha 3a/laBaeMble UM BOIIPOCHI, Y4aCTBOBaTh B OOCYKIEHUSX OTIEIHHBIX BOIPOCOB.
Ecim cTyneHT He ycreBaeT 3a TEMIIOM IOJIa4d MaTephalia WM KaKOW-TO acIeKT
OKa3ajiCsi CIMIIKOM CIOXEH Mg BOCIPUATUS, PEKOMEHAYETCS TMpH IepBOM
BO3MOXHOCTH 3a1aTb YTOIIHHI-OHII/Iﬁ BOITPOC UJIK MOMNPOCUTH MMpPErogaBaTeyist IOBTOPHO
paccMOTpeTh BBI3BABIIUI 3aTpyqHEHUS Marepual. B ciydae mnpuMeHEeHUs B
o0pa3oBaTelbHOM  TpoIlecce  JAMCTAHIIMOHHBIX  00pa30BAaTENbHBIX  TEXHOJOTHH
oOyuaromuecs: padoraoT B koMauze "Microsoft Teams".

imabopatopHsble| JlJabopaTopHbIe 3aHATHS TPOBOAATCS B KOMIBIOTEPHOM Kiacce. 3alaHus 1o
paboTel | mabopaTopHBIM paboTaM, pPEKOMEHIAIMM TI0 WX BBIMOJHEHUIO U TMPUMEPHI
BBITIOJTHCHHA HAaXOAATCA B COOTBCTCTBYIOIIUX MCTOANMYCCKUX MaTCpuraiax. KOHTpOJ'IB
32 BBIMOJTHEHUEM JIA0OPATOPHBIX PabOT MPOXOIUT B BUJIE 3AIIUTHI COOTBETCTBYIOIICH
pa6OTBI npenoaaBaTejir0 Ha KOMIBIOTEPE WHANBUAYAJIBHO KaXXAbIM CTYACHTOM. 21.]'[5[
YCTENIHOW 3allUThl CTYACHT JOJDKEH: TMPEAOCTAaBUTh OTIAKEHHYIO, KOPPEKTHO
paboTaIIyI0 MPOrpaMMy, CIIOCO0 peanu3alii M Pe3yabTaThl BHITIOJIHEHUS KOTOPOM
COOTBETCTBYIOT 33J]JaHUIO; OBITh TOTOBBIM OTBETHUTh Ha BOMPOCH MPENOJABATEINS,
Kacaromuecs: 1) HermocpeACTBEHHO MCXOAHOTO KOJa MPOrpaMMBbl JTHOO OTpeAeTICHHS
KJlacca, 2) peaqn30BaHHBIX B padoOTe aNTrOpPUTMOB, 3) TEOPETHUECKOrO MaTepuaia,
HeO6XOJII/IMOFO JJI1 BBIIIOJIHCHUSA 3alaHUA; 3HATh W IMOHMMAThb OCHOBHBLIC TCPMHHBI
npeaIMeTHOW o0nacTv, KOTOpPOW WPHUHAUICKUT pelraeMas 3agada. B ciydae



http://www.mpi-forum.org/
https://www.open-mpi.org/
http://parallel.ru/
http://qt-doc.ru/
http://www.intuit.ru/studies/courses/1156/190/info
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NPUMEHEHHUS B 00pa3oBaTeIbHOM MPOIECCe AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH o0yuaromuecs pabotaroT B koManje "Microsoft Teams".

CaMocCTOsi-
TeNbHas
pabora

OcobenHocTbl0  0OOyueHHMst ~ OakajdaBpoB  SIBISIETCS  BBICOKMH  YpOBEHb
CaMOCTOSITEILHOCTH OOYYaIOMIMXCSl B XOJe 00pa3oBaTelbHOro IMporecca. MOKHO
BBIJICJIUTH J[BA BHJIA CAMOCTOSITEIBHON pabOTHl - ayAMTOpHAs, MOJ PYKOBOJCTBOM
npernojiaBaTensi, ¥ BHeEayAUTOpHas. AYAMTOpHAsh CaMOCTOsTENbHAas paboTa IIo
JUCLHUIUIMHE BBIMONHSACTCS Ha Y4YEOHBIX 3aHATHAX IO HE-TIOCPEICTBEHHBIM
PYKOBOJICTBOM IIPETIOIaBATEIIS M TI0 €T0 3a/1aHui0. BHeaymMTOpHas caMoCTOsITeIbHAS
paboTa BBIONHSACTCS CTYJCHTOM [0 3aJIaHUI0 TpenojaBareis, HO 0e3 ero
HETOCPEJCTBEHHOTO ydacTHs. Ha aynmuTOpHBIX 3aHATHUSAX O qUcHUIUHE 'Teopus u
NPaKTUKa MapajIebHBIX BBIYUCICHUN' C Y4acTHEM IMpEerojaBaTeliss MPUMEHSIOTCS
cienyronme Gopmbel CPC: - Tekymue KOHCyNbTaluu, - pa3dop u mpopaboTka
OCHOBHBIX MpHUEMOB pabOTbl M CHOCOOOB pEmIeHHs 3agad MO0 JAUCHUILINHE.
Bueaynuropras CPC no mucuuiuimHe: - mpopadOTKa M YCBOGHHE TEOPETHYECKOTO
Marepuaja Ha 0a3e pPEKOMEHIIOBAHHOW TMperojaBaTesieM Y4eOHOH IHUTeparypsl
(BKJTFOUAsT DJICKTPOHHBIE OMOIMOTEKH U JIp.); - TOJATOTOBKA K Ja0OpaTOpHBIM paboTam
(u3ydeHue oOpa3lOB BBHINOJIHEHUS 3aJaHUN, Pa300paHHBIX NPUMEPOB PEIICHUS
HEKOTOPBIX 3a7a4 M Jp.); - OPOpPMIICHHE OTYETOB MO J1abopaTOpHbIM paboTam; -
MOJTrOTOBKA K YCTHOMY OIPOCY; - TOATOTOBKA K KOHTPOJIBHOK paboTe; - MOJrOTOBKA K
9K3aMeHy. B ciydyae mpuMmeHeHUss B 00pa3oBaTeIbHOM IMpoOIecce TUCTaHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHIA oOOydJarommecs pabortaroT B KomaHae "Microsoft
Teams".

YCTHBIN OIIPOC

VYcTHBI onpoc MPOBOAUTCS MO BCeM TemaM (pasjenaM) IUCHMILIMHBI 'Teopus u
IPAKTUKA MapajyieNbHbIX BblUMCICHUM'. Omnpoc NpoBOAUTCS Ha JaOOPATOPHBIX
3aHATHUAX, 00yYaroluecs: OTBEYAlOT Ha BOIMPOCH MPEMNOAaBaTes COrJacHO MEepeuHIo
BOIIPOCOB K YCTHOMY olpocy. Bompocsl HOCAT B OOJBUIMHCTBE CIyyaeB
TEOPETUYECKUI XapaKTep U 3aal0TCs Ul aKTyalu3aluy JEKIMOHHOIO MaTepuana, a
TaKXKe ISl TPOBEPKH OCBOEHHS CTYACHTOM OCHOBHBIX TEPMHHOB, TOHATHH W
TEOPETUYECKUX MOJO0KEHUHN AUCHUILTUHBL. B ciyyae npuMeHeHust B 00pa3oBaTeIbHOM
IpoLecce TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUN oOyuarouuecss paboTaroT
B komaHe "Microsoft Teams".

KOHTpPOJIbHAs
paborta

KontponsHas paboTa NpOBOIUTCS B KOMIBIOTEPHOM Kiacce. BelnosnHeHue
KOHTPOJIBHBIX paboT 1o jaucuuiuinHe 'Teopus M MpakTUKa MapajjiesbHbBIX
BBIYUCIICHUH' HAIlpaBlI€HO HA MIPOBEPKY OBJIAJICHUS HaBbIKaMU pa3pabOTKU U OTIAAKH
IPOCTBIX KOHCOJBHBIX QJITOPUTMOB B paMKaX KOHUENIHUH CTPyKTYpPHOTrO,
HpOIEelypHOTO MporpaMmMupoBanusi. KoHTposbHbIE paObOTHI BBIMOIHAIOTCS CTYACHTOM
B ayJWTOpHOE BpeMsi Ha KommbioTepe B TeueHue 60-80 MUHYT coOrjlacHO
OTIpe/IelIEeHHOMY BapHaHTy. TeKCT KOHTPOJIbHOW pabOThl CONEPKUT 3aauy (3a1aun), B
(bopMyIUpPOBKE KOTOPOM CTYAEHTY HpEeIaraeTcsl HanucaTh KOHCOJIbHYIO NMPOrpamMmy
Ha s3bike C/C++, peanu3yrollylo TOT WIM MHOM NapanjelbHbld BBIYUCIUTEIbHBIN
anroput™ JMOO Crmocod TMepefayd  JIaHHBIX MEXIy IpOolecCaMU/TIOTOKAMH.
KoHTponbHble pabOThl  BBIMOJHAIOTCS IO  CIEAYIOIMM Temam: TIpuHIMIIBI
pa3pa0oTku mnapamienabHblx MetonoB'; 'MHrepdeiic mepemaun coobuenuit MPI;
‘Onepanuu nepefaydl JTaHHBIX MeEXIy AByMs mporeccamu B MPI'; '"Texnomorus
nporpammupoBanusi OpenMP'. BeimosHeHHbIE CTYAEHTOM KOHTPOJBHBIE 3aJIaHUs
CHAIOTCSI HA MPOBEPKY B AUIEKTPOHHOM BuAe. s yCHemHoM 3amuThl KOHTPOJIbHOU
paboThl CTYAEHT JOJDKEH IMPEeloCTaBUTh OTIAKEHHYIO, KOPPEKTHO paboTaromlyro
IporpaMMy, pPe3yJbTaThl BBIMOJHEHHUS KOTOPOH COOTBETCTBYIOT 33JaHUIO; OBITH
TOTOBBIM OTBETHUTh HA BOIPOCHI IPENOAABATEINS], KACAIOIIMECA: PEaJTu30BAHHOTO B
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mporpaMMe alropuTMa, a TaKKe HEMOCPEACTBEHHO HCXOMHOTO KOJa Iporpammsbl. B
cllyuae  TpPHMEHEHHsT B 00Opa3oBaTebHOM  TIPOIECCe  JIMCTAaHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHH oOydarommecs pabortaroT B kKomaHae "Microsoft
Teams".

OK3aMCH

DK3aMeH MPOBOAMUTCS IO OKOHYAHWUU TEPBOTO CEMECTpa HM3YYEHUs TUCLUILTAHBIL.
DK3aMeH sBseTcs (OpMOM TPOMEKYTOYHOTO KOHTPOJIA 3HAHUH W yMCHHH,
MOJTyYEHHBIX HAa AYAUTOPHBIX 3aHATHSIX (JIGKIHSIX, JIA0OpATOPHBIX padoTax) U B
MPOLIECCe CaMOCTOSITENbHON paboThl. B Xoje MOATOTOBKM K 3K3aMEHY CTYIEHTY
PEKOMEHIyeTCsT ~ MpopadoTaTh  TEOPETUYECKHA  Marepuayl  JIEKIUH,  TaKKe
PEKOMEHJyeTCsl MPOCMOTPETh M MOBTOPUTh MPAKTHYECKUU Marepuanl BCeX
nabopatopHbIX paboT. JIEKIMOHHBIA MaTepHall JOCTYIEH B COCTaBE AJICKTPOHHOTO
yu4eOHO-METOIMYECKOr0 KOMIUIEKCa MO JUCHUIUIMHE, Pa3MEIIeHHOIO0 Ha cepBepe
JIOKaJIbHOM CEeTH MHCTUTYTA. MaTepuai CONepKUT MOJIHBINA WLTIOCTPUPOBAHHBIN TEKCT
JIEKIMH, a Takke npe3eHTanuu B Gpopmare MS PowerPoint (MS Word) nmo kaxmomy
TEeMaTUYeCKOMY pa3feny. B kadecTBe MCTOUYHUKOB TOJYYCHHS] TEOPETUUYECKUX U
CIIPaBOYHBIX CBEACHUH JIEKIMM MOXKHO paccMaTpuUBaTh KakK MEPBUYHBIN, OJHAKO HE
€IMHCTBEHHbI MCTOYHUK. I[lOMHMO JIeKUHMI CTYA€HT [JOJDKEH aKTUBHO U
CaMOCTOSITENIbHO paboTaTh C JUTEPATYPHBIMH HMCTOYHUKAMU, UCTOYHUKAMH B CETH
WHuTepHeT, B TOM YUCIIEC CIPABOYHBIMU CUCTEMaMH U HCTOYHHUKAMHU 110 s13bIKy C/C++.
[IpuBercTBYyETCS 3HAHUE TEXHUYECKOTO AHTJIMHUCKOIO SI3bIKa, JOCTATOYHOE VISl YTEHUS
Y TIOHUMAaHUsl TEXHUYECKUX CIPABOYHBIX TEKCTOB. 3aJaHUsl, BbIJIABAEMBIC CTYACHTY
Ha 5K3aMEHE, COCTOSIT M3 TEOPETUYECKOM M MpakTHdeckoil yacteil. Teopermueckas
YacTh COJEPKUT JBa BOIPOCA M3 MEPEUHS BOMPOCOB K IK3aMEHY U TPeOyeT YCTHOTO
OTBETa, NPAKTUYECKas YacTh BKJIOYAET 3a/laHHE, BBINOIHSAEMOE Ha KOMIIBIOTEPE
(HamucaTh KOHCOJBHYIO MPOrpaMMy Ha OCHOBE MapaslIeIbHBIX METOJO0B 00pabOTKH
JTaHHBIX U1 KOMMYHHKAIIUU MEXAy Ipolieccopamu). Ha moAroToBKy ycTHOro OTBeTa M
BBITIOJIHEHHS TIPAKTUUECKOT0 3aJlaHus CTyIeHTy naetcs 1-1,5 ugaca. [{ns ycmemrHoro
OTBETa Ha HK3aMEHE CTYACHT JOJDKeH: - KOPPEKTHO U B JOCTaTOUYHOM O0BeMe
OCBETUTH JIaHHBIE TEOPETHUYECKHUE BOMPOCHI - TMPOJAEMOHCTPUPOBATH 3HAHUSA Kak
JEKIIMOHHOTO MaTepualia, TaKk M MaTepuajia M3 JIMTepaTypHbIX HMCTOYHUKOB; -
KOPPEKTHO OTBETUTH HA BOIPOCHI, 33J]laBa€Mbl€ B X0JI€ YCTHOTO OIpPOCa IO TEMATUKE
MOJTyYEHHBIX BOMPOCOB; - MPEAOCTaBUTH OTIAKEHHYIO, KOPPEKTHO pabOTaromIyIo
mporpamMmy, pe3yJIbTaThl BBIMOJHEHUS KOTOPOH COOTBETCTBYIOT MPAKTUYECKOMY
3a/IaHUI0; - OTBETUTh HA BOIPOCHI MPENOJaBaTess, Kacaroluuecs HENOCPEACTBEHHO
TEXHOJIOTHH BBIMOJTHEHUS! TIPAKTUYECKOTO 3aJIaHUs; - CBOOOIHO OPUEHTHUPOBATHCS B
TEPMHUHOJIOTHH TeX TeM (pa3feNoB) MAWCHMIUIUHBL, K KOTOPBIM TMPUHAAIEKAT
MOJIyUEHHBIE TEOPETHYECKHE BOMPOCHl M IMpakTH4YecKoe 3adaHue. B ciydae
NpPUMEHEHHUS B 00pa3oBaTeNbHOM MPOIECCe AMCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI o0yuaromuecs padotaroT B koManje "Microsoft Teams".

10. Ilepeyenr HHGOPMANMOHHBIX TEXHOJOIHH, MCIOJb3YeMbIX MNPH OCYIIECTBJICHHHU
o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHMINIMHE (MOAYJII0), BKJKYAs IepeYyeHb MPOrpaMMHOIO
ol0ecreyeHnst 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEO0X0AMMOCTH)

Ilepeuenn

MH(OPMALIMOHHBIX ~ TEXHOJOTUHM,  HCHOJB3YEMbIX  TPU  OCYIIECTBICHUU

o0pa3oBaTeNbHOIO TMpollecca M0 AMCHUIUIMHE (MOAYNIO), BKIIOYas MEepedyeHb IMPOrpaMMHOIO
oOecnieueHrs 1 MHGOPMAIMOHHBIX CIPAaBOYHBIX CHCTEM, IpejactasieH B llpunoxenun 3 k paboueit
nporpamMMme AUCHUUIUIMHBI (MOIYJIS).




11. Onucanue MaTepuajibHO-TEXHHUYECKOWH 0a3bl, He0OOXOAMMOIl JJs1 OCYyUIeCTBJICHHUS
00pa3oBaTeILHOIO NPoIecca MO JMCUUILIHHE (MOTYJII0)

MarepuanbHO-TEXHHUECKOEe obecrieueHrne 00pa3oBaTENbHOTO IpoLecca MO  JUCIHILIIMHE
(MoIyITI0) BKITFOUAET B c€0s1 CIICAYIOMINE KOMITOHCHTHI:

[Tomemenuss A CaMOCTOSITENIbHOM ~ paboThl  OOydYaromMXcCs,  YKOMIUIEKTOBAHHBIE
CHEIMAIM3UPOBAHHON MEOENIbI0 W OCHAIEHHBIC KOMITBIOTEPHOM TEXHUKOH C BO3MOXHOCTBIO
noakoueHuss K cetu "MHTepHEeT" M obOecrneueHHeM J0CTyna B 3JICKTPOHHYH) HH(POPMAIMOHHO-
obpazoBarenbHy0 cpeny KOV,

Y4eOHble ayAUTOpUH — TIOMEIICHHS ISl MPOBEACHUS 3aHITHHA JICKIIMOHHOTO THIA, 3aHATHU
CEMHUHAPCKOTO THUIA, TPYIIOBBIX W WHIUBUAYaJbHBIX KOHCYJBTAIMA, TEKYIIETO KOHTPOJS U
MIPOMEKYTOYHOM aTTECTAIlH, YKOMIUIEKTOBAaHHbIE CIICIIMATIBLHON MEOENbI0 M 000PyI0BaHHEM:

— KomMmmnbrotepsl
— Menosas gocka
— Hoyr0yxk, mpoekrop, 3kpaH

Pabounii kaOMHET — TOMEIIEHHE JUIi XPaHEHHS M TPOPHIAKTHYECKOTO OOCITyKHBaHUS

y4e0HOT0 000pYyI0BAHMS.

12. CpeacrBa ajantauuy NPenogaBaHUsl JUCHMILUIMHBI K MOTPEOHOCTSM 00yUYalouIuxcst
HHBAJIM/IOB U JINIl C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

HpI/I HCO6X0)II/IMOCTI/I B O6pa30BaTeJ'II>HOM nmponecce NpUMCHAKTCA CICAYOIUE MCETOAbI U
TCXHOJIOT'HUH, O6JIGF‘-IaIOHII/IC BOCIIpHUATHUC I/IH(l)OpMaIII/II/I O6y‘-IaIOHII/IMI/IC$I HHBaJIMJaMM W JIUIOaMHu C
OI'paHUYCHHBIMH BO3MOXXHOCTAMU 3010POBbS:

- CO3JaHHE TEKCTOBOM BEpPCHM IIOOOT0 HETEKCTOBOTO KOHTEHTa Ui €ro BO3MOXHOTO
peoOpa3oOBaHus B aTbTePHATUBHBIC (DOPMBI, YAOOHBIC IS PA3IMYHBIX TIOJIB30BATEIICH;

- CO37]aHMe KOHTEHTA, KOTOPBI MOXXHO NMPEJCTaBUTh B PA3IMYHBIX BHAAX 0€3 MOTEpH JAHHBIX
WIN CTPYKTYPBI, IPETyCMOTPETh BO3MOKHOCTh MaclITAOMPOBaHUS TEKCTa U 300pakeHHi 6e3 moTepu
Ka4eCTBa, MPEAyCMOTPETh JOCTYIIHOCTh YIIPABICHUS KOHTEHTOM C KJIABUATYPBHI;

- CO3JJaHME BO3MOXKHOCTEH Il 0OydYaroUIMXCsi BOCIPUHUMATH OJHY M Ty K€ MH()OPMAILUIO U3
pa3HbIX MCTOYHHKOB - HalpuMep, TaK, YTOOBI JIMLA C HAPYUICHUSMHU CllyXa MOJydaau MH()OpMAIUo
BU3yaJIbHO, C HAPYLICHUSIMHU 3PEHHUS - ayAHAIIBHO;

- MIPUMEHEHHUE NPOrPaMMHBIX CPEICTB, 00ECIEUMBAIOIIMX BO3MOXHOCTh OCBOCHHSI HABBIKOB U
yMeHu#l, GOopMHpPYEeMBIX IUCHMIUIMHOM, 3a CuU€T aJbTEepPHATHUBHBIX CIIOCOOOB, B TOM 4YHCIE
BUPTYaJIbHBIX JJAOOPATOPHUM U CUMYJISIIUOHHBIX TEXHOJIOTHIH;

- NPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMM U mepeaayu MHpopMaluy,
OpraHu3alMi  Pa3JMYHbIX (QOpPM HUHTEPAKTHMBHOM KOHTAKTHOM paboThl oOywaromerocs c
npernojaBaTesneM, B TOM 4YHcie BEOMHApOB, KOTOPbIE MOTYT OBITh MCIOJIB30BAaHbI JJIsi MPOBEEHUS
BUPTYaJbHBIX JIEKIMHA C BO3MOYKHOCTBIO B3aUMOJEHCTBUS BCEX YYAaCTHUKOB JUCTAHLIMOHHOIO
oOyueHus, MPOBEACHNUS CEMHUHApPOB, BBICTYIJICHUS C JOKJIAJaMH W 3alMThl BBIIOJHEHHBIX palor,
MPOBE/ICHUS] TPEHUHIOB, OPraHU3alMH KOJIJIEKTUBHOM paboThl;

- MNPUMCHCHUC OHUCTAHIHOHHBIX O6pa3OBaTeJIBHBIX TEXHOJIOTHI AJIL OpraHu3aluun q)OpM
TEKYIIETO U MMPOMEKYTOYHOI'0O KOHTPOJIA,

- yBEJIMYEHHE NPOAOCLKUTEIBHOCTH CJaud OOYy4aloUIMMCS HWHBAJIWAOM WM JHUIOM C
OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/10pOBbSl ()OPM MPOMENKYTOUYHOW aTTECTAIlMM 1O OTHOLICHHIO K
YCTaHOBJIEHHOW MPOAOKUTEIHLHOCTH X CAAYU:

- MPOJOJDKUTENBHOCTH CIayM 3a4€Ta MM HK3aMEHa, MPOBOJMMOro B MUCbMEHHOU (opme, - He
6onee ueM Ha 90 MHUHYT;

- TPOJOJDKUTENFHOCTH TOATOTOBKM OOYyYaroIlerocss K OTBETYy Ha 3a4ére WIH HK3aMeHe,
IIPOBOAMMOM B yCTHOM opme, - He Oosiee ueM Ha 20 MUHYT;

- TIPOJIOJDKUTEIIBHOCTH BBICTYIUICHUSI O0YJArOIIErocs Py 3aIluTe KypcoBOM paboTHI - HE Ooiee



4yeM Ha 15 MuHYT.

[Tporpamma coctaBneHa B coorBercTBuU ¢ TpeboBaHusMH @I'OC BO u yueOHBIM IUIAHOM TI0
Harnpasienuto 01.03.02 "IIpuknannas marematrka u uHGopmaTuka"
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1. CooTBeTcTBHE KOMIIETEHUMH IVIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 AUCHUIIMHE

(MmoayJ110)
Kon u | Uuaukaropbl pocTukeHusi | OueHoYHbIe CPeACTBA TEKYIEro
HaMMeHOBaHUe KOMIIeTeHIu i IS JAHHOH | KOHTPOJISE W NPOMEKYTOYHOM
KOMIIETEeHIIUHU JMCIUTIJINHbI arTecTauMu
IIK-4 — Cnocobex k | 3HaTh apxuTekTypy | Tekymmi KOHTPOJIb:
pazpaboTke BBICOKOTIPOU3BOIUTEIbHBIX 1. Jlabopamopnvie pabomot no
TpeboBaHUi U BBIUMCIIUTENIBHBIX ~ CHCTEM, THWIIOBBIC | memam:
[POEKTUPOBAHUIO TOIOJOTUH CXeM KoMMmyTaluu, | 6. Onepainuu nepenadyd JTaHHBIX
IPOrPaMMHOTO KJIACCU(UKALUIO  MHOTOMPOIIECCOPHBIX | MEXAY ABYMs Ipoieccamu B MPI
obecrnieueHus BBIUYMCIIUTENIBHBIX ~ CUCTEeM,  Mojeiu | 7. [Ipou3BoAHBIE THUIIBI TAHHBIX B
MapajieabHbIX BbhIuMCIUTENbHBIX | MPI
MPOIECCOB, KOHIenuuo | 8. VYnpasnenue rpynmnamu
HEOTPaHUYEHHOTO napajien3mMa, | MpoIeccCoB U KOMMYHHUKATOpaMH.

MOJICJIM MHOTOIPOIIECCOPHBIX CHCTEM C
o0mie W pacmpeleiCcHHON IMaMAThHIO,
MO/IEJIb KOHBEUEPHOU CUCTEMBI.

YMerb pa3pabarbiBaTh, OTJIAXKHUBATh U

3aIycKaTh Ha UCIIOJTHEHUE
napajuiesIbHbIC MIPOrPaMMBI c
ucnons3oBanueM  ¢yHkiuit  MPI  u
OpenMP.

Brnagets HaBbIKaMU pelieHus
Pa3IMYHBIX CIOXHBIX BBIYUCIHTEIHHBIX
3a/1ad4, TpeOyromux pa3paboTKu
COOTBETCTBYIOIINX napauIeIbHbIX
QITOPUTMOB U HX  MPOTPaMMHOU

peanu3aly, HUCIONb3Yys TpPOTrpaMMHBIC
miargopmsl MPI, OpenMP.

BupryanbHbie Tonosoruu

0. [TapannensHbie METO/IbI
YMHOXXEHHMSI MaTpUIlbl Ha BEKTOP.
[TapannensHble METO/IbI
MaTpUYHOTO YMHOKEHUSI.

10. TexHomorus
nporpammupoBanusi OpenMP

11. Pemenue cucteM JIUHEHWHBIX

ypaBHEHUU

12. [Tapannensubie METO/IbI
penieHus nuddepeHIaIbHBIX
yYpaBHEHUU B YaCTHBIX
MIPOU3BOTHBIX

13. MHOTrOmoTo4YHOCTH B Qt.
2. Yemmuotit onpoc no memam:

1. Beenenwe. Ilenu, 3amaun u
poOIeMbI napajieIbHbIX
BBIYUCIIEHUN

2. MogenupoBaHue u aHAIN3
napavieIbHbIX aJTOPUTMOB

3. OueHka KOMMYHUKaIMOHHOU
CII0KHOCTH napajuieTbHbBIX
ITOPUTMOB

4. [TpuHIHTIBL pa3paboTku
napajuieIbHbIX METOJOB
5. WNutepdeiic
coobmenuiit MPI

6. Onepanuu mnepeaadyd JaHHBIX
MEXy AByMs npoueccamMu B MPI
7. 1Ipon3BOHBIE TUIBI JAHHBIX B
MPI

8. VYnpasnenue rpyIIaMu
MPOLIECCOB U KOMMYHHKATOPaMH.
BupryanbsHbie TOoNOrnu
9. ITapanienbHble

nepenavn

METO/bI




YMHOXEHHUSI MaTpHUIbl Ha BEKTOP.

[TapannensHble METObI
MaTPUYHOTO YMHOKECHHUSI.
10. TexHomorus

nporpammupoBanusi OpenMP
11. Pemenue cucteM JIUHEHHBIX

ypaBHEHUU

12. [Tapannensubie METO/bI
perieHus nuddepeHITaTbHBIX
YpaBHEHUU B YaCTHBIX
MIPOU3BOTHBIX

13. MuoromnoTtouHocts B Qt.

3. Konmpoavnaa paboma no
memam:

5. Hutepdeiic
coobmenuii MPI

7. Ilpou3BOAHBIE TUIIBI TAHHBIX B
MPI

10. TexHomorus
nporpammupoBanust OpenMP.

nepeaadn

IIpomekyTOYHAA aTTECTALMA:
DK3aMeH (KOHTPOJIbHBIE BOITPOCHI)

ITK-8 — CriocoOeH k
pa3paboTke
CTpaTeruu
TCCTI/IpOBaHI/Iﬂ nu
YIIPABJICHUIO
IPOIIECCOM
TECTHPOBaHUS
IIPOrPaMMHOI0
obecrnieueHUs

3HaTh OOIIME TPHUHIHUILI TOCTPOCHUS H
peanuzauuu MPL, o6mue ¢pynkiuit MPI,

KOMMYHHMKATOpbl, (yHKIMH  OOMeHa
COOOIIIEHUAMA THUIIA 'TOYKa-TOYKA'":
ONMOKHMpYIOUM W HEOIOKUPYIOIIUH
OOMEH, CHHXPOHHbIE U CTaHJapTHbIE
MOCBIJIKM  COOOIIEHHUH,  TEXHOJIOTHIO
[IPOrpaMMUPOBAHUS OpenMP,
MOCJIEZIOBAaTENbHbBIE U MapaljlesIbHbIe
HUTHU IPOrpaMMBl, OpraHH3aL1Io
MapajuleNIbHBIX CEKLMH, MapajiebHble
LUKIbl, JUPEKTHBBl CHHXPOHHU3ALMH,

cneunpukanun OpenMP s a3sikoB C
n C++.

Vmetb BBIIIOJIHATH aHaIu3
3¢ (HeKTUBHOCTH pacrnapauieIMBaHus
aIrOpUTMOB c HCIOJIb30BaHHEM
Pa3IMYHBIX CHCTEM OpraHu3aIuu
B3aHMOJECHCTBHUS BETBEH.

Bnagerp  HaBBIKAMH — HCIIOJIB30BaHUS
Pa3IUYHBIX CHCTEM OpraHu3aIun

B3aUMOJIEHUCTBUS BETBEM.

Tekymuii KOHTPOJIb:

1. Jlabopamopnuvie
no memam:

6. Omnepanuu mnepeaadyd JdaHHBIX

MEX 1y AByMs npoueccamu B MPI

7. Ilpou3BOAHBIE TUIIBI TAHHBIX B

MPI

8. VYnpasnenue rpyIIaMu

MPOIIECCOB M KOMMYHHKaTOPaMH.

BupryanbHbie TOnosoruu

0. [TapannensHbie METO/IbI

YMHOXXEHHSI MaTpUIlbl Ha BEKTOP.

[TapannensHbie METOJIbI

MaTpUYHOTO YMHOKECHHUSI.

10. Texnonorus

nporpammupoBanusi OpenMP

11. Pemrenne cumcTeM JIHHEHHBIX

padomuwt

ypaBHEHUU

12. [TapannensHbie METOIbI
peuieHus T depeHINaTbHBIX
yYpaBHEHUI B YaCTHBIX
MTPOM3BOTHBIX

13. MuoronoTouHocTs B Qt.
2. Ycmuwuii onpoc no memam:

1. Beegenme. Ilemn, 3amaum u
po0IIeMbI napaiiesbHbIX
BBIYHCJICHUN

2. MogenupoBanue U
MapajuieIbHbIX aJTOPUTMOB

aHaJIn3




3. OieHka KOMMYHHUKAIIMOHHOU
CJI0’KHOCTH napayuiebHbIX
aJITOPUTMOB

4. [IpunHiuns! pa3paboTku
MapajuIeIbHBIX METOJIOB

5. Wurepdeiic nepeaaan
coobmenuit MPI

6. Onepauuu nepenauyu JaHHbBIX
MEXy AByMs npoieccamu B MPI
7. 1Ipon3BOIHBIE TUIIBI JAHHBIX B
MPI

8. VYupasnenue rpynnamu
MPOLECCOB U KOMMYHHKATOpaMH.
BupryanbHbie Tonosioruu

9. [TapannensHbie METOIBI
YMHOXXEHHSI MaTpUIlbl Ha BEKTOP.
[TapannensHble METO/IBI
MaTPUYHOTO YMHOXKECHUSI.

10. TexHomorus
nporpammupoBanusi OpenMP

11. Pemenue cucteM JIUHEHWHBIX

ypaBHEHUU

12. [Tapannensubie METO/IbI
penieHus nuddepeHIaIbHBIX
ypaBHEHUU B YaCTHBIX
MIPOU3BOTHBIX

13. MHOromoTo4HocTh B Qt.

3. Konmponvnaa paboma no
memam:

5. HHutepdeiic nepeaavyu
coobmienuit MPI

7. 1lpou3BOJIHbIE THUIIBI JAHHBIX B
MPI

10. TexHonorus
nporpamMmmupoBanust OpenMP.

IIpomexyTouHas aTrecTanms:
DK3aMeH (KOHTPOJIbHBIE BOTIPOCHI)




2. UuaukaTopsbl oneHUBaHUsI ChOPMHUPOBAHHOCTH KOMINETEH M i

KoMmn 3aureHo He 3auTeHo
ereHl | Boicoknii  ypoBeHb | Cpeanuii ypoBenb | Huzkmii ypoBeHb | Huxke moporosoro
us (oTaM4HO) (xopomo) (YA0OBJIETBOPUTEJIBH | YPOBHS
(86-100 6an10B) (71-85 b6atoB) 0) (Hey/10BJIETBOPHUT
(56-70 6a10B) €JIbHO)
(0-55 6as1oB)
[IK-4 | 3Haer  apXuTEKTypy | 3HAET apXUTEKTYpy 3naer  omnpenenenue | He 3Haer
BBICOKOIIPOU3BOJUTEIN | BBICOKOIIPOU3BOAUTEND | MapallIeiIn3Ma, olnpezeIeHue
BHBIX HBIX BBIUUCIIUTEIbHBIX | IEPEUUCIISET napajuienu3mMa, He
BBIYHCIIUTEIBHBIX CUCTEM, OCHOBHBIE OCHOBHBIC  THIIOBBIE | MOXET
CHUCTEM, TUIIOBBIE | TUIIOBBIE TOIIOJIOTUU TOIOJIOTUU CXEM | MEpEUUCIUTh
TOIIOJIOTUHN CXEM | CXEM KOMMYTalWH, KOMMYTalluu U | OCHOBHBIC THUIIOBBIC
KOMMYTallUH, KJIaccu(UKAITUIO HEKOTOpbIE UX | TONOJIOTUU CXEM
KJ1accu(uKaLuio MHOTOIPOLIECCOPHBIX 0COOEHHOCTH, xommyTtanuu. He
MHOTOIPOLIECCOPHBIX | BHIUUCIUTEIbHBIX YIOPOIIEHHO U C | 3HaeT
BBIYHCIIUTEIBHBIX CUCTEM I10 HECKOJIBKMM | HETOYHOCTSIMHU KJ1accu(pUKaIUI0
CHUCTEM, MOJIENH | KBaJU(UKALMOHHBIM BOIPOU3BOJUT MHOTONPOIIECCOPH
HapajuIeIbHBIX IPU3HAKaM, OCHOBHBIE | KJacCHU(UKAILIUIO BIX
BBIYHCIUTENbHBIX MOJIEIH MMAPAIIENbHBIX | MHOTOIPOLECCOPHBIX | BBIUUCIUTEIbHBIX
IIPOLECCOB M HX | BBIYACIUTEIBHBIX BBIUNCIIUTEIbHBIX CUCTEM, HE MOXKET
0COOEHHOCTH, IIPOLIECCOB U UX CHUCTEM, MOJKET | Ha3BaTb OCHOBHbIE
KOHLEILUIO KIIIOUEBBIE ITPU3HAKH, Ha3BaTh OCHOBHBIE | MOZENIN
HEOTrpaHUYEHHOTO MOJIENH MOJIENH napauleIbHbIX
napajuiesm3ma, MHOT'OIPOLIECCOPHBIX napauIeIbHbIX BBIUNCIIUTEIbHBIX
MOJIETHN cHCTeM C o0mIei u BBIUMCIIUTEIbHBIX IIPOLIECCOB.
MHOTOIIPOLIECCOPHBIX | paclpencIeHHON IIPOLIECCOB.
CUCTEM C OOleld U | HaMsThIO.
pacrpeneeHHON
MaMSThIO, MOJIETh
KOHBEHEPHOU
CHCTEMBI.
Ymeer VYmeer paspabatbiBath, | YMeeT pa3zpabarbiBaTh | He yMeeT
pa3pabarbIBaTh, OTJIa)KUBATh M| U  3alyckatb  Ha | pa3pabarbIBaTh,
OTJIa)KUBATh U | 3aIlyCKaTh Ha | UCIIOJIHEHUE IPOCTHIE | OTIIAKUBATH u
3aIycKaTh Ha | UCIIOJIHEHUE napasuiesibHble 3aIycKaTh Ha
UCIIOJIHEHUE napaJuleJIbHbIE IIPOrpPaMMBI 110 | UICTIOJTHEHHE J1aXKe
napasuiesibHble IIPOrpaMMbI C | THIIOBBIM 3a/IaHUSM C | IPOCTHIE
IIPOrpaMMBbI C | UCIIOJIb30BAaHUEM MCIIOJIb30BAaHUEM napaJuleJIbHbIe
HCII0JIb30BAHUEM byHKIUI MPI U | Haubosee  MPOCTBIX | IPOrPaMMBI
¢ynkuuit  MPI  u | OpenMP, ucnonssys, B | pynkuuit  MPI  u | ucnons3oBanueM
OpenMP, B Tom uucne | ocHoBHOM,  THOBBIE | OpenMP. ¢byuknuit  MPI u
TpeOyIOLIIX METOJbl W anroput™sl | MicneIThIBacT OpenMP.
MIPUMEHEHUSI TUIIOBBIX | MapaIeNbHbIX 3aTpyaIHEHUS c
u BBIYHCIICHU. OTJIIAJKOW U aHAIU30M
MOIU(PUIIMPOBAHHBIX paboThI
NapajuIeIbHBIX pa3paboTaHHbBIX
QJITOPUTMOB. MIPOrPaMM.
Bnazneer HaBbIKaMu Bnaneer HaBblkamu | Bnageer  HaBwikamu | He BJIQ/IEET




CaMOCTOSITEITLHOTO CaMOCTOSITENILHOTO pelieHus MPOCTHIX | HAaBBIKAMU
pelIeHHs pa3uYHbIX | (IPU  HE3HAYUTEIHHOM | BHIYMCIUTEIBHBIX pereHus Jaxe
CJIOKHBIX BMeEIIATENIbCTBE 3a1a4y (mox | mpOCTBIX
BBIUUCIIUTEIBHBIX Iperno/iaBaTes) KOHTPOJIEM BBIYUCITUTENBHBIX
3a/1a4, TpeOyIOMuX pelieHus TUTIOBBIX | IIPENOAaBaTess), 3a/1a4, TpeOyoIMX
pa3paboTku BBIUHCIUTEIbHBIX TpeOyIoLX pa3paboTku  WiIn
COOTBETCTBYIOILIUX 3ajad, TpeOyIOIMX | MPUMEHEHHS TUTIOBBIX | IPUMEHEHUs
HapajuIeIbHbIX pa3paboTku napaieNnbHbIX THUIIOBBIX
QIITOPUTMOB U UX COOTBETCTBYIOIIUX QITOPUTMOB U UX | MapaJlJICIbHBIX
MIPOTPaMMHOM napajieIbHBIX MPOrpaMMHO QITOPUTMOB M HX
peauzaluu, QITOPUTMOB M HX | peallu3alluu, IPOrpaMMHOM
UCTIOJB3Ys POTPaMMHOM UCTIOJB3YS peanu3anmm,
MIPOrpaMMHBIE pean3alnu, UCIoJb3ys | MPOrpaMMHBIE UCIIOJIB3YS
iatgopmsl MPI, IIPOrpaMMHBbIE 1aTHOPMBI MPI, | nporpammHbIe
OpenMP. m1aThOPMBI MPI, | OpenMP. mwiatdopmel  MPI,
OpenMP. OpenMP.

[1IK-8 | 3maer oOmmue | 3Haer oo6mue | 3Haer c | He 3maer oOmiue
TIPUHITUIIBL NPUHIUIB TTOCTPOCHUS | CYIIECTBEHHBIMHU HPUHIAITBL
MIOCTPOCHUS u|u peammzauuun MPI- | mpoGenamu U | TOCTPOCHUS u
peanmn3anuu MPI- | mporpamm, o0mie | HeTOYHOCTSIMU oOmme | peanm3anuun  MPI-
MpOrpaMm, oburye | pyHKIUH MPI, | npuHIUIBI nporpamM, OOIIHe
byHKINN MPI, | KOMMYHHKATOpHI, IIOCTPOCHUS U | QyHKIUU MPI,
KOMMYHHKATOPBI, OCHOBHBIE GyHKIUY | peanu3ainuu MPI- | KOMMYHUKATOpHI,
byHKIIUU oOMeHa | oOMeHa COOOIIEHUSIMH; | IPOTPAMM, oO1ue | mpocTeime
COOOIIEHUSAMHA  THIIA | TEXHOJIOTHUIO byHKIIIN MPI, | pynkuuu oOmeHa
'TOYKa-TOYKA': IIPOrpaMMHUPOBAHUS KOMMYHUKAaTOPBHI, COOOILIEHUSIMU;
OIIOKUPYIOLIU I u | OpenMP ee riaBHOE | mpocTenme TEXHOJIOTHUIO
HEOJOKHPYIOIHIA ormmune ot  MPI, | dbynkuun oOMeHa | mporpaMMHUPOBaHU
OOMEH, CHHXPOHHBIE | IOCIEAOBATENbHBIE U | COOOIIECHUSIMU; g OpenMP, eé
u CTaHJApTHBIC | TIAPAJUICIBHBIE  HWUTH | TEXHOJIOTHIO ornmuusa ot MPI,
MOCBUIKHA COOOILEHHH, | TPOrpamMMsl, IpOTrpaMMHUPOBAHUS HOCJIEeI0BaTENbHbIE
TEXHOJIOTHIO OpraHU3alIHIo OpenMP, ee rnaBHoe | U mapajienbHbIE
IPOrpaMMHUPOBAHUS napajjieNIbHbIX CeKIMi, | ormuuue ot  MPI, | HUTH Tporpammsl,
OpenMP, e€ oTnuums | mapajuiebHbIE ITUKJIBI, | 0a30BbIC OpPTraHU3AIUIO
oT MPI, | cnenudukanmn KOHCTPYKLIUU napauIeIbHbIX
nocnegoBarenbHbie U | OpenMP ans si3eikoB C | OpenMP, CEKIIHH,
napajuienbHble  HUTH | 1 C++. HE00XO0/IMMBbIE JUIS | TTapajuleIIbHbIE
IIPOrpamMMBbl, HOCTPOCHHUS LIUKJIBI, JUPEKTUBbI
OpTaHU3aIII0 MPOCTEUIITIX CHHXPOHH3AIHH,
napasiebHbIX napansenbHbIX cneunduKanuu
CEKIIN, nporpaMM Ha s3bike | OpenMP JUIs
NapajuieIbHbIC C. s3pIK0B C 1 C++.
[UKJIBI,  JUPEKTHUBBI
CHUHXPOHH3AIHH,
cnenudukanumn

OpenMP nnst s13bIKOB
Cu C++.

YwMmeer
aHaIu3
s dexTuBHOCTH
pacnapanieauBaHus
pa3IMIHBIX

BBIITOJIHATH

Ywmeer BBITIOJIHATH
aHanu3 3(QQeKTUBHOCTH
pacriapauieTMBaHus
TUIIOBBIX JITOPUTMOB C
WCTIOJIb30BaHUEM

YwMmeer
aHaIn3
s dexTuBHOCTH
pacnapaieTuBaHusI
MPOCTEUIIINX

BBIIIOJIHATH

He yMeeT
BBITIOJHATh aHAIN3
s exTuBHOCTH
pacnapanieuBaHu
s AJITOPUTMOB.




aJITOPUTMOB C | pa3IMYHBIX CHCTEM | aJITOPUTMOB c

HCITOJIb30BaHUEM OopraHu3aIu HCITOJIb30BaHUEM

Pa3IMYHBIX ~ CHCTEM | B3aUMOJCHCTBUS TOJILKO

OpraHu3aluu BETBEH. OTPaHUYEHHOTO

B3aUMOJICUCTBU HaOopa Mojelel u

BETBEH. KPUTEPUEB.

Bnaneet HaBBIKAMU Bnaneer HaBbIikamu | Bnaneer  HaBpikamu | He Bnaneer

CaMOCTOSITEIILHOTO HCIIOIL30BaHUS HCIIOJIL30BAHUSI O] | HaBBIKAMU

HCITOJIb30BAHUS HECKOJIBKHX CHCTEM | KOHTPOJIEM HCITOJIE30BaHUS

Pa3IMYHBIX CUCTEM OopraHu3aIu MpenoaaBaTelist OJHON | cucTeM

OpraHu3aIu B3aUMOJCHCTBUS CHCTEMBI OpraHu3aIuu

B3aNMMOJCHCTBHUSI BETBE B  THUIIOBBIX | OpraHU3aLUHU B3aNMOICUCTBHS

BETBEM. 3a7adax. B3aUMOJICUCTBU BETBEM.
BETBE B  IIPOCTHIX
BBIYMCIIMTEIILHBIX

3agadax.




3. Pacnipenesienue o1eHOK 32 (OPMBbI TEKYIIEr0 KOHTPOJIAA U IPOMEKYTOYHYI0 ATTeCTALNIO

7 cemecTp:

Texymui KOHTPOJIb:

JIaboparopusie pabotsr (ITK-4, TTK-8) — 30 6amios
Yerusiit onpoc (IIK-4, TTK-8) — 10 6amnos
Konrpomnsnas pabora (ITK-4, IIK-8) — 10 6aios

Hroro 30+10+10 = 50 6annoB

[IpomexyTouHas aTTecTalus — HK3aMeH.

DK3aMeH HallelIeH Ha KOMIUICKCHYIO TIPOBEPKY OCBOCHUS JUCIUILINHBI. DK3aMEH MPOBOJIUTCS B
YCTHOW WJIM MUChbMEHHOU (opme mo Ouseram, B KOTOPBIX COJIEPKATCs BOIMPOCHI (3a/1aHHUA) MO BCEM
TeMaM Kypca — Bcero 37 BOIIPOCOB.

Kontposnbabie Borpockl — 50 6amioB, 1o 25 6aJi1oB 32 OTBET Ha KK/l BOIPOC

Uroro 25+25 = 50 6amnos

OOmiee konuyecTBO OaUIOB MO JUCHMIUIMHE 3a TEKYIIMH KOHTPOJb U MPOMEKYTOUHYIO
arrecranuto: 50+50=100 Ganos.

CootBercTBHE OANIIIOB U OLICHOK:

Jlnst 3xk3amMena:

86-100 — oTiinyHO;

71-85 — xoporo;

56-70 — y10BJIETBOPHUTEIIHHO;

0-55 — HeyIOBIETBOPUTENBHO.



4. OueHo4YHbIe CPeACTBA, MOPSIA0K UX MPUMEHEHHUs] U KPUTEPUH OLleHMBAHUS

4.1. OnleHoOYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI
4.1.1. JIaGopaTopHbie padoThI

4.1.1.1. llopaooxk nposedenus u npoyeoypa oyeHusaHus.

JIaboparopHbie pabOThI BEITIOIHSAIOTCS MO CIACAYIONUM TEMaM:

6. Onepanuu nepeaadyn JaHHbBIX MEXIY AByMs npoiieccamu B MPI

7. IlpousBoHbIE TUIIBI JaHHBIX B MPI

8. YnpaBneHue rpynnamMmu nporeccoB ¥ KOMMYHUKAaTOpaMu. BupTyanbHbIe TOMOJIOTUN

9. IlapamnenbHble METOJIbI YMHOKEHHSI MaTpuilbl Ha BekTop. IlapamienbHble METOJIbI
MaTPUYHOTO YMHOKEHHUSI.

10. Texnonorus nporpammuposanus OpenMP

11. Pemenue cuctem JIMHEHHBIX YpaBHEHUM

12. TTapannenpHbIe METOIBI pemieHus AU GEpeHINATHHBIX YPABHCHHI B YACTHBIX IMPOU3BOIHBIX

13. MuoronoroyHocTh B Qt.

B ayautopuu, ocHamEHHON COOTBETCTBYIOIIMM OOOpYAOBaHUEM, OOYyYaroluecss MPOBOIAT
y4eOHbIEe SKCIEPUMEHTHI U TPEHUPYIOTCS B MPUMEHEHUU MPAKTUKO-OPUEHTUPOBAHHBIX TEXHOJIOTHIL.
OrneHuBarOTCs 3HAHME MaTepHalia U YMEHHME MPUMEHSATHh €ro Ha MPaKTHKE, YMEHUS W HaBBIKUA IO
pabore ¢ oOopymoBaHHEM B COOTBETCTBYIOLIEH mnpeameTHON o6nactu. Ilocne BbIMOTHEHHS
mabopaTopHON pabOTHI OCYIIECTBIIICTCS 3aIIUTA MOJYICHHBIX PE3yJIbTaTOB; OPOPMIICHHE OTYETa HE
TpeOyercs.

Pexomenayemasi cxema BBINTOJTHEHHS 33aHUN K Ja00OpaTOpHOH paboTe 1Mo JaHHOUN JUCHUIUINHE
BKJIIOYAET CIICAYIOIUE ITAIbI:

— O3HaKOMJIEHHE C 33JJaHUEM.

— WzydyeHne He00X0IUMOT0 TEOPETUIECKOr0 MaTepuara.

— M3ydyeHne npuMepoB BBITIOJIHEHUS 3aJaHUSI.

— Pa3zpaboraTh alrOpuTM pelIeHUs MOCTABICHHOM 3a/1a4H.

— BreimonHenue 3amaHus B COOTBETCTBMU C pa3pa0OTaHHBIM aJNTOPUTMOM  (peanu3arius
pelieHnus).

3ammTa Ja00paTOpHON pabOTHI 3aKITIOYAETCS B MPOBEPKE IMPENoJaaBaTesIieM 3aJaHHs COTJIACHO
ONpeJIeJICHHOMY BapuaHTy. B Xoze 3amuThl penoaaBarelip 3a/1a€T CTYACHTY BOIPOCHI, KAaCaIOIIHUECs
TEXHOJIOTMM BBIMIOJHEHUSI 3aJlaHus, a TakXKe COOTBETCTBYIOIIETO JIEKIIMOHHOTO MaTepuaa.
HecnocoOHOCTh CTyneHTa rpaMOTHO OTBETUTh HA MOCTABIEHHBIC BOIMPOCHI SIBISETCS MOBOJOM IS
MPENoaBaTelisi YCOMHUTHCSA B aBTOPCTBE PaOOTHI.

B cnywsae mpumeHeHus B 00pa3zoBaTENbHOM TMpOIECCE€ AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI 00y4aroIuecs BRIMOTHSIOT 3aJaHus Ha CICIYIONINX aTGopmMax u pecypcax:

— B xoManzae «Microsoft Teams».

4.1.1.2. Kpumepuu ouyenusanus

MexaHu3M OlleHUBaHUS JIA0OPATOPHBIX PaboT:

1) 86-100% oT MaKCUMaJILHOT'O YKCIIa OAJUIOB

3ajaHue BBITIOJIHEHO MOJTHOCTHIO U 0€3 OmMO0K, 00yJaronuiics crmoco0eH 0ObICHUTh METOIBI 1
QJITOPUTMBI, UCTIOJH30BAaHHBIC TIPH PEIICHUH 3a]auu.

2) 71-85% oT MakCHMaJIbHOTO YKCia 0aioB

3aaHue BBIMOJHEHO TMOJHOCTHIO C HE3HAYMTEIBHBIMU OINMOKaMHU, OOYyYaromIuiicsi crocoOeH
OIMCATh AJITOPUTM PEIICHHS 3a/1a4H.

3) 56-70% oT MaKCHMMaJIbHOTO YHCiIa OAJUIOB

3a/1aHue BBITIOJNHEHO OoJiee YeM HAIOJIOBUHY, B PEHNICHUH MPHCYTCTBYIOT CEpbE3HBIC OMIMOKH,
oOyuaromuiicsi cioco0eH onucaTh MOPSI0K CBOUX JIEHCTBUHN MPU PEIICHUH 3a/1a4H.



4) 0-55% oT MaKCUMAaJIbHOTO YKClIa 0aIoB
3ajaHue BBHITIOJHEHO (PparMEHTapHO WJIM HE BBIMIOJHEHO BOOOIIE, 00yJaromuics He CocoOeH
OOBSICHUTH CMBICII CBOMX JICHCTBUI MPU BBIMOJHEHUN PAOOTHI.

4.1.1.3. Codepircanue oyenouno2o cpeocmea

Tembr 1abopaTopHBIX paboT B 7 cemecTpe:

JlaboparopHast paborta 1. PacmapamnenuBanue KBaapaTypHOH (HOpMYIbI, OmpeAciieHUue Yrcia
[n.

JlaboparopHast pabora 2. Peamusanus mapasielbHBIX AITOPUTMOB BEKTOPHO-MATPUIHOTO
yYMHOKeHUS cpeacTtBamu MPI.

JlaboparopHas padota 3. [TapamnensHoe nporpammupoBanue ¢ OpenMP.

JlaGopaTopHass pabota 4. UucieHHOE pEIICHHE CHCTEM OOBIKHOBEHHBIX IH(GhepeHIInaTIbHbIX
ypaBHEHH Ha MPUMEPE PEIICHHS 3a1a41 MOJICIIHPOBAHIS MO3Ta.

KoHTponbHbIe BOIIPOCH IpH 3aIuTe 1a00paTOpHOIl paboThI:
. B uem cocrout nens pabotsr?
. Kakue 3amaun Hy>)KHO PemIUTh B MPOIECCe BHITOJHEHHS paboThI?
. OnummmTe METOIMKY BBIITOTHEHUS paOOTHI.
. 3anuIMTe OCHOBHBIE PACYETHBIE COOTHOIICHHS, UCTIOIb3yeMbIE B paboTe.
. Kakoe nmporpamMHoe 1 anmapatHoe o0ecriedeHre UCTIONIB3YETCs IIPU BHIOJTHEHHH PaObOTHI?
. KpaTko onuiuTe nporiiecc BbIIOIHEHHS PadOThI.
. OnummTe OCHOBHBIE Pe3yJIbTaThl, TOJIYYEHHBIE B IPOLIECCE BHIIOJIHEHHS Pa0OTHI.
. COOTBETCTBYIOT JIY TIOJIyYCHHBIC PE3yIbTaThl H3BECTHBIM TEOPETUUCCKUM MOJI0KECHHUSIM?
9. Kakue BBIBOJIBI MOKHO C/IEJIATh 110 PE3YJIbTaTaM BBITOJIHEHHS PaOOTHI?
10. Tlpu pemieHMM Kakux TPAKTHYECKUX 3aJad MOTYT OBITh HCIIOJIb30BaHBI IOTydacMbIe
pe3ynbTaThl?

0NN DN KW~

4.1.2. YcTrHblii onipoc

4.1.2.1. Ilopaook npogedenusn u npoyedypa OueHuGaHus
Y CTHBIN ONPOC MPOBOJAUTCS IO CAEAYIOLIUM TEMAM:

1. Brenenue. Llenu, 3agaun u npoOIeMbl MapauIeIbHBIX BRIUACICHUN

2. MonenupoBaHue U aHaJIN3 MapauieIbHbIX allTOPUTMOB

3. OneHka KOMMYHUKAIIMOHHON CI0KHOCTH NapajuieIbHbIX allTOPUTMOB

4. [TpuHIMIBI pa3pabOTKH MapajieIbHBIX METOIOB

5. Unrepdeiic nepenaun coodmenuit MPI

6. Onepanuu nepenayu JaHHBIX MEXKIY ABYyMs mpoiieccamu B MPI

7. IlpousBoiHbIE TUIIBI JaHHBIX B MPI

8. YnpaBneHue rpynnamMmu mporeccoB ¥ KOMMYHUKAaTOpaMu. BUpTyanbHbIE TOMOJIOTUN

9. TlapamrenpHBIE METOABI YMHOXKCHHS MATpPUIlBI Ha BEKTOp. [lapaienbHbIE METOJIbI

MaTpUYHOI0 YMHOXKCHHUS.

10. Texnonorus nporpammuposanus OpenMP

11. Pemienne cucreM JMHEWHBIX YpaBHEHUN

12. TapannenbHble METOBI pelieHus: AMPdepeHnanbHbIX YPABHEHUH B YACTHBIX MPOU3BOIHBIX

13. MHuoromnoTouHocTs B Qt.

VYCTHBIA ONMpoc MPOBOAUTCS BO BpeMsl ayAUTOpHON paboThl. OOywaromiyecss OTBEYalOT Ha
BOIIPOCHI NIPENOJABATENS, YYaCTBYIOT B JUCKycCHH. OLIEHNBAETCS yPOBEHD JOMAIIHEW MOATOTOBKH IO
T€Me, CIOCOOHOCTh CHCTEMHO M JIOTUYHO H3JaraTh MaTepuai, aHaJIu3upoBaTh, (OPMYyIUPOBATH
COOCTBEHHYIO MO3UIIMIO, OTBEYATh HA JIOTIOJIHUTENIbHBIE BOTIPOCHI.

B cinydsae npumeneHus B 00pa3oBaTEIbHOM MpOIECCE€ AHUCTAHIIMOHHBIX O0Opa30BaTEIbHBIX
TEXHOJIOTUH 00ydarorecs BHITOJIHAIOT 331aHUs Ha CIICAYIOIIMX MIaTgopMax U pecypcax:



— B koMmauue «Microsoft Teams».

4.1.2.2. Kpumepuu ouyenuseanusn

MexaHU3M OIIEHUBAHUS OTBETOB IIPU YCTHOM OIPOCE:

1) 86-100% oT MakcHMaJIbHOTO YKCia OaIoB

- 3HAeT BECh TEOPETHYECKUH MaTepuall MO paccMaTpUBAEMOMY BOIIPOCY, MPENyCMOTPEHHBIN
y4eOHO ITPOrpamMMoii;

- MOXET JaTh MOAPOOHOE ONMCAHNE U MPOBECTH CPABHUTENBHBIM aHAN3 Pa3IMYHBIX MOJIX0JI0B
K PEIICHHI0 pacCMaTpUBAaEMON 3a/1auH;

- KOPPEKTHO HCIIONIb3YET MOHATUIMHBIN armapar;

- BBICKAa3bIBa€T CBOIO TOYKY 3pEHHS IO paccMaTpUBa€MOMY BONPOCY U MOXKET ee
apryMeHTHPOBAaHHO 0OOCHOBATb.

2) 71-85% oT MakCUMaJIbHOTO YKCia 0aioB

- OCHOBHBIE TEOPETHUECKHUE MOJI0KEHUS 110 pACCMAaTPHUBAEMOMY BOIIPOCY;

- MOKET OMKCATh Pa3IMUHBIC MMOAXO0/IbI K PEHICHUIO pacCMaTpUBaeMoOi 3a/1a4;

- KOPPEKTHO HCIIONIb3YET MOHIATUIHBIN aIapar;

- BBICKA3bIBA€T CBOIO TOUYKY 3PECHHUS.

3) 56-70% oT MaKCHMMaIbHOTO YKCiIa OAUIOB

- ©UMeeT o011ee IpeCTaBIeHHUEe O IpeaMeTe 00CYKICHHS, CIIOco0aX pelIeHHs paccMaTpUBaeMOil
3aJauu;

- IOITYCKaeT OLIMOKYU MPY UCTIOIH30BaHUU MOHATUIHHOTO arapara;

- BBICKa3bIBa€T CBOM MBICIIM CyMOYpPHO, OTBET ClIa00 CTPYKTYpHUPOBAH.

4) 0-55% oT MakCUMaJIbHOTO YKCia 0aIoB

- HE BJIQJICET TEOPETUUECKUM MATEPHUAIOM;

- HE BJIa/IeeT MOHATUWHBIM aIapaToM;

- HE CTIOCOOEH BHATHO COPMYIMPOBATH CBOM MBICIIH.

4.1.2.3. Codepircanue oyenounoz2o cpeocmea

[IpumepHBIE BOIIPOCHI 7 CEMECTD:

Tema 1. Benenue. Lenu, 3agaun v npo06aemMbl mapauieabHbIX BEIUUCICHUH

B yem 3akio4yaroTcsi OCHOBHBIE CIIOCOOBI JOCTHXKEHHUS Mapauienn3ma’?

B yem MOryT COCTOATh pa3Indusi MapalIeIbHbIX BEBIYACIUTEIBHBIX CUCTEM?

B ueMm cocTrouT nmpuHIMI pa3ieneHus MHOTOIPOLIECCOPHBIX CHUCTEM Ha MYJIbTHUIIPOLIECCOPHI U
MYJIBTUKOMIIBIOTEPBI?

B yem cocToAT nosiokUTeIbHbIE U OTPHULIATEIbHBIE CTOPOHBI KJIIACTEPHBIX CUCTEM?

Kakue Tomnonoruu cereif nepeaayn 1aHHbBIX HanOosee MIMPOKO UCHOIB3YIOTCS IIPU MO-CTPOESHUU
MHOTOIPOIIECCOPHBIX CUCTEM?

B 4em cocToaT 0coO0eHHOCTH ceTeil epeauu JaHHbIX Ul KJIacTepoB?

KaxoBbl OCHOBHBIE XapaKTEpUCTUKHU CETeH Nepeauu JaHHBIX?

Tema 2. MoaenupoBaHue 1 aHaIU3 NapauIeIbHBIX aITOPUTMOB

Kak onpenensercst moaeins "onepannu - onepasabl"?

Kak onpenensercs pacnucanue 1Jis pacipeiesIeHUs] BBIYUCIECHUN MEXIY MpoLeccopaMu?

Kak onpenensiercst BpeMs BBIIOIHEHUS TAPAIIIEIBHOIO aJIrOpuTM™Ma?

Kakoe pacniicanue sBiasieTcsl ONTUMAIBHBIM?

Kak onpenenuTs MUHEMaIbHO BO3MOKHOE BPEMsI pELICHNUS 3a1a4un?

Kakme ouenku crienyer  WCIOJNBb30BaTh B KAueCTBE  XAPAaKTEPUCTUKH  BPEMEHU
IIOCJIEI0BATEIBHOTO PEIIEHNUS 3a]aun?

Kak onpenenuTs MUHHMaIbHO BO3MOXHOE BpeMsl MAapaJlIEIbHOTO pEIleHUs 3a7adu Mo rpa-gy
?onepanab! ? onepauun’??



Kakue 3aBHCUMOCTH MOTYT OBITh TIOJTYYEHBI JIJIsl BpEMEHH NapajuIeIbHOTO PEIICHHsI 3aa91 TPH
YBEJIMYEHUU WIM YMEHBIIEHNN YUCIIA HCIIOIb3YEMBIX MTPOLIECCOPOB?

[Tpu kakoM YwmcIie MPOIECCOPOB MOTYT OBITh MOJIYYCHBI BpEMEHA BBITIOJIHEHUS Mapauieb-HOTO
IropuTMa, COIOCTAaBUMBIE MO MOPSAKY C OLEHKAaMU MUHUMAJIbHO BO3MOXXHOTO BPEMEHHU PELICHUS
3amaun’?

Kak omnpenensitorcss HoHATHS yeKOopeHUs U 3pPpexTuBHOCTH?

Bo03MO0XHO 111 1OCTHXKEHUE CBEPXJIMHEUHOTO YCKOPEHUS?

B yem cocTouT mpoTUBOPEUUBOCTD MOKa3aTenei yckopeHus u 3p¢GeKTuBHOCTH?

B dwem 3akmrowaercs mpobiema pacrapalUIeIMBaHUs — IOCIEIOBATEILHOTO — AJITOpUTMA
CYMMHPOBAHMS YUCIOBBIX 3HAUECHUI?

Kak dopmymupyercs 3akon Ammans? Kakol acrekT mapauieIbHBIX BBIYHCICHHA TO3BOJISET
YYECTh JTaHHBIN 3aKOH?

Kakue nmpeamnonoxeHus HCIoNb3yTes Uit 000cHOBaHMS 3akoHa ['ycraBcoHa - bapcuca?

Tema 3. OueHka KOMMYHUKaLMOHHOM CJIOKHOCTH MMAPAJIJIENIbHBIX aJTOPUTMOB

Kakue OCHOBHBIE XapaKTEpUCTUKH MCHOJB3YIOTCS U OLEHKH TOIOJOIMU CETH Iepenadu
naHHblx? [lpuBeauTe 3HAYEHMS] XapPAKTEPUCTUK JJIsi KOHKPETHBIX THIIOB KOMMYHHMKAIIMOHHBIX
CTPYKTYp (MOnHBIN Tpad, TMHEHKa, peeTKa 1 JIp.).

Kaxue ocHOBHBIE METO/IbI IPUMEHSIFOTCS IPU MapLIPYTH3ALUU [IEpeaaBacMbIX JaHHBIX 1O CETH?

B d4em cocrosAT ocHOBHbIE MeToAbl mepenaud AaHHbIX? [lpuBenure s 3TUX METONOB
aQHAJIMTUYECKUE OLIEHKN BPEMEHHU BHITIOJTHEHUS.

Kakue onepanuu nepenaun JaHHBIX MOTYT ObITh BBIJEJICHBI B KAY€CTBE OCHOBHBIX?

B d4eM cocTosT anropuTMbl BBIIOJHEHUS IEpelayd JaHHBIX OT OJHOTO Ipolieccopa BCEM
IpoLeccopaM CEeTH JJIsi TOTMOJIOTHI KOJblia, pemeTku u runepkyoa? [IpuBeaute oneHKH BpeMEHHOU
TPYJAOEMKOCTH JJIsl 3TUX aJIFCOPUTMOB.

B dyem cocToAT anropuTMbl BBINOJHEHUs MEpeJayd JaHHBIX OT BCEX IMPOLECCOPOB BCEM
IIpoLieccopaM CeTH JJIsi TOMOJIOTUI KOJblia, pelieTKu U runepkyda? IlpuBennure oleHKH BpeMEHHOMN
TPYILOEMKOCTH JUISl 3TUX AJITOPUTMOB.

B uyem cocrosiT BO3MOXKHBIE QITOPUTMbI BBIMOJHEHUsS omnepanuu peaykiuu? Kakoir u3
QITOPUTMOB SIBJISIETCS HAWIYUYIIUM 10 BPEMEHH BBINIOJIHEHUA?

B yem cocTouT anropuT™ BBINOJIHEHUS ONEpallui IUKINYECKOTO C/IBUra?

B uem cocTOMT MOJIE3HOCTh HMCHOJIB30BaHMS JIornyeckux Ttomnonoruii? IlpusBenurte mpumepsl
QJIITOPUTMOB JIOTUYECKOTO MPEACTABICHUS CTPYKTYPbl KOMMYHUKAIIMOHHOM CETH.

B 4em cocrout pasznmuue MoJened A OLUEHKHM BPEMEHHU BBINIOJHEHUS ONEpaluil Iepeaadu
JAHHBIX B KJIACTEPHBIX BBIUMCIUTENBHBIX cucTemax? Kakas mopnens siBisiercsa 6onee TouHon? Kaxas
MOJIeJIb MOXKET OBITh MCIOJIb30BaHa Ui TNPEABAPUTEIBHOIO aHAIN3a BPEMEHHOH TPYAOEMKOCTH
KOMMYHHKAIIMOHHBIX ONeparuii?

Tema 4. [IpuHiuns! pazpaboTKH napaienbHbIX METOJI0B

B 4eM cocTOAT MCXOAHBIE MPEAIIONIOKEHNS A1 BO3MOXHOCTU NPUMEHEHHSI PACCMOTPEHHON B
JIEKLIUU METOJUKHU Pa3pabOTKH MapayljiesIbHbIX alrOPUTMOB?

KakoBbl OCHOBHBIE JTambl IPOEKTUPOBAHMS U  pa3padOTKM METOAOB MapajuleIbHbBIX
BBIYMCIICHUI?

Kak onpenensiercss Mmozens "moazanayuu - cooduienus"?

Kak onpenensercs moaens "mpoueccsl - KaHambl'"?

Kakne ocHOBHbIe TpeOGoOBaHMS JOJKHBI OBITH obOecreueHbl NMpH pa3pabOTKe MapauleIbHbBIX
AIrOPUTMOB?

B uem cocToAT OCHOBHBIE IEHCTBUS HA 3TAIle BBIIEICHUS MoA3anay?

KakoBbI OCHOBHBIE ACHCTBUS Ha dTaTe ONpeaeaeHus HHHOPMAITHOHHBIX 3aBUCHMOCTEH?

B dyeM cocTOAT OCHOBHBIE MAEWCTBUS Ha H3Tale MacIITaOMpOBaHUS HMerolerocs Habopa
noaszamay?



B 4eM cocToAT OCHOBHBIE NEHCTBUS Ha 3Tale paclpeiesieHus IMoA3ajad I0 Ipoleccopam
BBIYMCIIUTEIIEHON CUCTEMBI?

Kak mpoucxoauT AMHAMUUYECKOE YIPABICHUE PACIPENEICHUEM BbIUMCIUTEILHON HArpy3Ku Mpu
MOMOIIY CXEMbI ?MEHEDKEP ? UCTIOJIHUTEND??

Kakoii mMeron mapayuienbHBIX BBIUYHCICHHH OBUT pa3paboTaH i pELICHUs TPaBUTAMOHHON
3agayu N ten?

Kakoii cnoco0 BbIMONHEHUs omepanud 0O0O0OMIEHHOTO cOopa JaHHBIX sBIsETCS Oosee
¢ pexTuBHBIM?

Tewma 5. UnTepdeiic nepenaun coodmenuii MPI

Kakoif MUHUMAaITbHBIN HAOOP CPEICTB SBJISCTCS TOCTATOYHBIM ISl OpPTaHU3AIUH MapaUIeTbHBIX
BBIYMCIICHHUI B CUCTEMAX C pacIpeieICHHON TaMsAThi0?

B yem cocTouT Bax)HOCTh CTAaHAAPTH3AIUHU CPEACTB MEePEeaadu COOOIICHMIT?

Urto ciienyer NoHUMAaTh MO apajuieIbHON IPOorpaMmMoii?

B uem paznuumne noHsTHI nporecca u mpoueccopa?

Kakoit muauManpHbIl Habop (ynkmuit MPI mo3Bossier HayaTh pa3paOOTKy NapaiiebHBIX
nporpamMm?

Kak omnuceiBaroTcs nepeaaBaembie COOOIECHUS?

Kak MoxHO Oopranu3oBaTh IpHEM COOOIIEHHUH OT KOHKPETHBIX MPOIECCOB?

Kak onpenenuts BpeMs BbinoaHeHus: MPI-nporpamMmei?

Tema 6. Onepauuu nepegadyu JaHHBIX MEXY 1BYMs npoueccamu B MPI

B ueMm paznuume napHbIX U KOJUIEKTUBHBIX OTIEPALIMM Mepeaun TaHHbIX ?

Kakas ¢pynkuus MPI obecnieunBaet nepenady JaHHBIX OT OJHOTO MIPoIiecca BCeM Ipoliieccam?

Uto nmoHmuMaeTcs 1oy onepanuen peayKiumn?

B kakux cuTyanusx cieayeT NpUMEHSATh OapbepHYI0 CHHXPOHHU3AINIO?

Kakue pexumsl nepenauu JaHHbIX MoAiepkuBatoTcst B MP1?

Kak opranusyercs HeGinokupyromuii ooMeH qaHasiMu B MPI?

B wem coctrout nonsitue tynuka? Korma GpyHKIHS 0OJHOBpPEMEHHOTO BBITOJIHCHUS IMEpeaaddl U
[pueMa rapaHTUPYeT OTCYTCTBUE TYNHUKOBBIX CUTYaLINil?

Kaxue xoniekTUBHBIE ONlepaliiy epeaaun JaHHbIX peaycMoTpeHsl B MPI?

Tema 7. IIponzBoaHbie TUIIBI JaHHBIX B MPI

UTo noHMMaeTcs 1oj MpoOU3BOIHBIM THIIOM JIaHHBIX B MPI?

Kakue criocoObl KOHCTpYHMpOBaHUs TUIIOB UMer0Tcs B MP1?

B kakux cutyanusx MokeT ObITh MOJIe3Ha YIaKOBKa U PaclakoBKa JTaHHBIX ?

Tema 8. YpasneHnue rpynmnamu npoueccoB 1 KOMMyHUKaToOpaMu. BupTyanbHble Tonosornu
Uro noHnMaeTcs moJ TpyIIoil npoueccoB?

Crnioco6b1 popMHUPOBaHUS TPYIIIHI?

UYro nonnmaercs B MPI nox koMmmyHHnkaTopom?

Jl1st 4ero MoxxeT noTpedoBaThCS CO3/JaHNE HOBBIX KOMMYHHUKATOPOB?

UYro nonnmaercs B MPI o BupTyanbHOU Tomonoruein?

Kaxkue Buap! Tonosoruii npegycMorpensl B MPI?

JI71s 4ero MOXeT OKa3aThbCsl MOJIE3HBIM UCIIOIb30BAHUE BUPTYAIbHBIX TOMOJIOTUNA?

Tema 9. IlapannenbHble METOJAbl YMHOXEHHS MaTpullbl Ha BekTop. [lapamienbHbie MeTOAbI
MaTPUYHOTO YMHOKEHHUS.

HazoBuTe oCHOBHBIE CIOCOOBI paclpeneseHUs] 3JIEMEHTOB MAaTpHUIbl MEXIY IpoLeccopaMu
BBIYHCIIUTEIBHON CUCTEMBI.

B yem cocTout moctaHoBKa 3a/1a4l YMHOXKEHHUSI MaTPULIbl HA BEKTOP?



[Touemy mpu pa3pabOTKe MapaIebHBIX AJITOPUTMOB YMHOXXECHHS MATpPHIBI HAa BEKTOP
JOMYCTUMO AYOJIMPOBATh BEKTOP-ONEPAH]] Ha BCE MPOLIECCOPHI?

Kakue moaxompl MOTYT OBITh TPEUIOKEHBI I Pa3paOOTKH MapaJUICIBHBIX aJTOPUTMOB
YMHO>KEHHSI MaTPHIIbI HA BEKTOp?

B ueMm cocTout nocraHoBKka 3aaud YMHOKSHHSI MaTPHIL?

[IpuBenuTe mpumepsl 3a/1a4, B KOTOPBIX UCIOJIB3YETCS ONEPALMS YMHOXKEHUS MATPULL.

[IpuBeguTe mpuMeEpbl pa3IMYHBIX IOCIEAOBATEIbHBIX AJITOPUTMOB BBIIIOJIHEHHUS OIEpaLMU
YMHOXEHHS MaTpull. OTINYAETCS JIU UX BBIYUCIUTENbHAS TPYI0EMKOCTh?

Kakue cmocoObl pa3ieneHus JaHHBIX HCIONB3YIOTCS TpH  Pa3paboTKe MapaielbHbBIX
IrOPUTMOB MaTPUYHOTO YMHOKEHUS?

Kakue wHpOpMaIMOHHBIC B3aWMOJCUCTBUS BBIMOJIHSIOTCS JJIs QITOPUTMOB TPU JICHTOYHON
CXEME pa3/IesICHUs] TaHHbIX?

Kakue wH(pOpMaMOHHBIE B3aUMOJICHCTBUS  BBIMIOJNHSIOTCS JJIsi  OJOYHBIX  aJrOPUTMOB
YMHOKEHHS MaTpUILL?

OueHuTe BO3MOXKHOCTH BBIMIOJIHEHHUSI MAaTPUYHOTO YMHOXEHHUS KakK IOCJIeI0BAaTEIbHOCTH
onepanuii YMHOKEHHUSI MaTPUIIbl Ha BEKTOP.

JaiiTe 0OIIyr0 XapaKTepUCTUKY MporpaMMHON peanuszanuu anroputMa dokca. B yem moryr
COCTOATH Pa3/Inyusl B IPOrPaMMHOM peain3aliu APYTUX PacCCMOTPEHHbBIX AITOPUTMOB?

Tema 10. Texnonorus nporpammupoBanusi OpenMP

Tema 11. Perienue cuctem JIMHEHHBIX YpaBHEHUM

Uro npexacrapnseT coboi cucteMa JUHEHHBIX ypaBHeHUN? Kakue TUIbl ccTeM BaM U3BECTHBI?
Kaxue metoabl MOTyT ObITh UCIIOJIB30BAHBI JUISl PEILIEHUSI CUCTEM PA3HbBIX TUIIOB?

B yem cocTouT moctaHOBKa 33/ja4M PEIICHUS CUCTEMbI JIMHEHHBIX ypaBHEHU?

B uem unes napaensHoOM peanuzanuu Mmetoaa ['aycca?

Kakue wuHpopManmoHHbIE B3aWMOACUCTBUS HMMEIOTCS MEXIy Oa30BBIMH TMOJ3aJadyaMH s
napajuleJIbHOro BapuaHTa merona ["aycca?

KaxoBbl noka3zatenu 3¢ (hekTUBHOCTH 7S TapajieIbHOro BapuanTa Merona ["aycca?

B yem cocTout cxema mporpaMMHO peanu3aiy napajjiesibHOro Bapuanrta meroza ['aycca?

B yem cocTout uzes mapainenbHON peatn3aii METO1a COMPSHKEHHBIX TPaIuEHTOB?

Kakoii n3 anropurmoB o6asiaeT 0osblieil KOMMYHUKAIIMOHHON CIOXKHOCTBIO?

Tema 12. IlapamnenpHble MeTOnbl pelieHUs UG EepeHIMATbHBIX YpaBHEHUI B YacTHBIX
IIPOU3BOIHBIX

Kaxk onpenensiercst 3anaua upuxie nns ypaBuenus [lyaccona?

Kakne cnocoObl pacnapasieldBaHusi CETOYHBIX METOJOB MOIYT OBITh HCIOJIB30BaHbl IS
MHOTOMPOIECCOPHBIX BBIYMCIUTENIBHBIX CUCTEM C O0IIEH MaMsThIO?

B kakux cutyanusx Heo0XoAuMa CUHXPOHU3ALUS TapajuleIbHbIX BBIUMCICHUH?

Kak xapakTtepusyeTcsi moBeeHNE MapajIebHbIX YYaCTKOB MPOrPaMMBbl MPU HAJIMYUH YCIOBUMN
COCTSI3aHHsI TOTOKOB?

B yem cocTout npobiiemMa B3auMOOIOKUPOBKU?

Kakue meronpl MOryT OBITh HCHOJNB30BaHBI ISl JAOCTHXKEHHMSI OJHO3HAYHOCTU Ppe3yJIbTaTOB
MapajuIeIbHBIX BBIUMCICHUN U1 CETOYHBIX METO0B?

Kak u3mensercs o0beM BBIYMCICHUN NMpPH NMPUMEHEHUH METO/0B BOJHOBOH 00pabOTKM NaH-
HBIX?

Kakue npoOnembl NPUXOIUTCS pemaTh MPH OpraHU3alliy TapajljieNbHBIX BBIYMCIECHUN Ha
CUCTEMAX C pacIpeAesICHHON MTaMAThIO?

Kakne OCHOBHBIE CXEMbI paclpeleNieHHs] JaHHBIX MEXIY IpOLEeccCOpaMd MOTYT OBITh HC-
MI0JIb30BAHBI JIJIS1 CETOYHBIX METO/I0B?

Tema 13. MuoromorouHocTs B Qt
Kakue ocHOBHBIE TOJXO/IbI K OpraHU3alMi MHOTOMIOTOYHOCTH peann30BaHbl B Qt?



KakoBbl ocoOeHHOCTH peanu3aluu MHoOromoToyHoctd Ha ocHoBe QThread ¢ oOpabotkoit
COOOIICHUH B TTOTOKE, 0€3 00paboTKH COOOIIEHU B TOTOKE?

JUJ1st 9ero MCIob3yITCsl MBIOTEKCHI U ceMadoprl? B ueM ux otiamuus?

Yro noHMMaeTcs 1oJi CBOMCTBAMU PEEHTEPAOEIbHOCTBH U ITOTOKOOE30aCHOCTH (DYHKIIMU?

Kak opranusyercs pabora ¢ o01mieii u JTOKaJIbHOW NaMIThIO B TOTOKax?

KakoBbl 0CHOBHBIE OCOOEHHOCTH BBICOKOYPOBHET0 MHTEp(delica MHOrOMOTOYHOCTH B Qt?

4.1.4. KouTposabHasi padora

4.1.4.1. llopaooxk npoeedenusn u npoyeoypa oyeHusaHus

3ananue B hopMe KOHTPOJIBHON pabOTHI MPOBOIUTCS IO CIECAYIOIIUM TEMaM:

5. MuTepdetic nepenaun coobuienuit MPI

7. Ilpou3BoiHbIE TUIIBI JaHHBIX B MPI

10. Texnomnorus nporpammupoBanust OpenMP.

KonTponpHast paboTa mpoOBOAMTCS B 4achl ayaUTOpPHOW paboThl. OOydaromuecs MOTyJdaroT
3aJlaHus JJIs IPOBEPKU YCBOEHUS MPONACHHOro Matepuana. Pabora BeINONHIETCS B MMCbMEHHOM BHJIE
u craérest mpernoaaBarento. OIEHUBAIOTCS BIAJICHUE MATEPUAIIOM IO TeMe pabOThl, AaHATUTHUCCKHE
CHOCOOHOCTH, BIIQJICHHE METO/IaMi, YMEHUS U HaBBIKH, HEOOXOIUMBIE ISl BHITOTHEHUS 3aJaHUA.

B ciysae npumeHeHus B 00pa3oBaTEIBHOM MPOIECCE MUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHI 00yYaroIuecs BBIIOMHSIOT 33JaHUs Ha CIeNYIONINX Iu1aTgopMax U pecypceax:

— B Kxomanae «Microsoft Teamsy.

4.1.4.2. Kpumepuu ouyenusanus

MexaHu3M OlLIEHUBAHUS Pe3yIbTaTOB KOHTPOJIbHON pabOTHI:

1) 86-100% oT MakcHMaJILHOTO YHucia OaIoB

[IpaBuibHO BbIIONHEHBI Bce 3agaHus. [lo mpockbe mpemopaBarenss MO pe3ylbTaTamM
BBITIOJTHEHHBIX 33JaHUi CTYACHTOM JArOTCS KOPPEKTHBIC, TOJHBIC KOMMEHTApHH M TIOSCHEHUS.
BrinmonHeHHble 3a/1aHus MOTYT COJIEp>KaTh HE3HAYUTENIbHBIC HEIOYEThl, HE BIUAIOIINE HA PE3yNbTaT
(He oNTUMAIbHBIN CIIOCOO pelIeHus], He caMblii 2(()EKTUBHBIN BapHAHT AJITOPUTMA U T.I1.).

2) 71-85% ot MakCHMaIbHOTO YKCia 6aIoB

B menoM mpaBWIBHO BBIOJHEHBI BCE 3a/IaHUS, HO WMEIOTCS HEAO0YECThl M HE3HAUYHUTEIHHBIC
OLIMOKH, KOTOpBIE CTYJIEHT, Kak TMpaBWUJIO, MOXET HCIPAaBUTh CAMOCTOSITENIBHO IO Mpochhe
npernonaBaTens. CTy/IeHT OTBEYaeT Ha YTOYHSIOIINE BOIIPOCHL.

3) 56-70% oT MakCHMaIBHOTO YKCia 6aIoB

3amaHusi BBIOJIHEHBI HE TOJIHOCTBIO W/MIM COJEPXKAT CYIIECTBEHHBIE OIIMOKH, OJHAKO XOJI
pellleHrs ¥ MPUMEHSEMbIe METOJbI B 1[€JI0M MpaBUiIbHBL. CTYIAEHT MOXET OOBSCHUTH XOJ PEIICHUs
3aJjad B BBHIMOJIHEHHOW MX 4YacTW M0 3ampocy mpenogasarens. [lo ykazaHusSIM W TOJCKa3KaM
mpenojaBaTes CTYJeHT MOXKET UCIIPABUTh BCE UJIM YaCTh JTOMYIICHHBIX OMIHOOK.

4) 0-55% oT MakCHMaJbHOTO YHuCIia 0aJIoB

3aanus He BHITIOJTHEHBI O0Jiee, YeM HAMOJOBUHY U/UIIH coAepkar rpyobie omuOku. CTyIeHT He
MOJKET JIaTh BHSTHBIX TIOSCHEHUH 10 PEIICHUIO 3aaHH, HE B COCTOSIHHH MCIIPABUThH OITHOKH JakKe C
MOJICKa3KaMH TperoaaBaTels.

4.1.4.3. Cooeprcanue ouyenounozo cpeocmea

IIpuMep KOHTPOJILHOTIO 3a1aHUA

Hanucate Ha 06aze MPI mapamiensHylo nporpaMMmy, B KOTOpOM B KaXJIOM Mpolecce
reHepupyercs ciiydaiiHeIM 00pazoMm Habop u3 K + 5 nenbix gncen, rae K - konnyecTBo mpoueccos.



Ucnons3ys ¢yakmuo MPI Reduce ans omepaunun MPI SUM, mpocyMMHpOBaTh 31€MEHTHI
JAHHBIX Ha0OpPOB C OJHMM M TEM JK€ IOPAJKOBBIM HOMEPOM, BBIBECTH IIOJIyYEHHBIE CYMMBbI U
MaKCHMaJIbHOE 3HAYEHHUE U3 MOIYYEHHBIX CYMM B IJIaBHOM IIpoliecce (MMEIOIIEM HYJIEBOM paHr).

B nporpamMe HEOOXOMMO OCYLIECTBUTh U3MEPEHHE U BBIBOJ HAa SKPAH BPEMEHH BBIIOJIHEHUS
napajieNIbHOM 4acTu MporpaMmbl. B mporpaMme goimkHa OBITH peain3oBaHa BO3MOXKHOCTH 33/1aBaTh
KOJIMYECTBO ITOTOKOB.

[IporpamMmmy HEOOXOAMMO IPOTECTUPOBATH Ul CIydas OJHOIO IIOTOKa (IOCIEeJ0BaTEIbHOE
BBINOJIHEHUE), IBYX U JECSTU IIOTOKOB.

4.2. OnleHOYHbBIE CPEJACTBA MPOMEXKYTOYHOM aTTeCcTAlUN

4.2.1. Dk3ameH (YCTHBIH/MHCHMEHHBIA 0TBET HA KOHTPOJIbHbIE BOIPOCHI)

4.2.1.1. Ilopaook nposedenus u npouedypa OueHu8aHus;.

dopma clayu 3K3aMeHa BapUaTHBHA U MOKET ObITh KaK YCTHOW, TaK U MHUCbMEHHOH. DK3aMeH
MIPOBOJUTCS 110 OMjIeTaM, B KaKI0M OWJIETE MO 2 BOMPOCa; BpeMsi, OTBEJEHHOE Ha OTBETHI — 1 "ac 30
MuHYT. [lepeueHs 3K3aMeHaIMOHHBIX BOIIPOCOB BKJIIOYAET 37 MyHKTOB.

4.2.1.2. Kpumepuu ouenuganus.

Banubl B untepBase 86-100% oT MakcHMaIbHBIX CTABATCS, €CJIN:

OOyuaromuiics Jan TMOJIHBII OTBET Ha BCE BOIPOCHI, MPH OTBETE HCIOIb30BAI MPUMEPHI
MIPaKTUYECKOI0 TPUMEHEHHUS PaccMaTpUBAaEMOro TEOPETHYECKOI0 MaTepuana, OTBETHJI Ha BCe
JOTIOJTHUTEIbHBIE BOMIPOCHI, OTBET YETKUH KM XOPOUIO CTPYKTYPHUPOBAHHBINA, OCBOEH IOHATUHHBIN
anmnapar.

Baunbl B nuaTepBase 71-85% 0T MakCHMAJIBLHBIX CTABATCSH, €CJIM:

OOyuaromuiics Jan IOJIHBI OTBET Ha BCE BOIPOCHI, OJAHAKO HCIBITHIBAI 3aTPyIHEHUE C
MIPUBEJICHUEM MPAKTUUECKUX IIPUMEPOB IPUMEHEHHS pACCMATPUBAEMOr0 TEOPETUYECKOIO MaTepuaa,
OTBETUJI HE Ha BCE JIONIOJHUTEIIbHBIE BOIIPOCHI, OTBET CTPYKTYPUPOBAH, OCBOECH IOHATUIHBIN anmnapar.

Banubl B uaTepBase 56-70% or MakCHMaJIbHBIX CTABATCSH, €CJIN:

OOyuaromuiics pacKpbll BOIIPOCHI JIHIIIb YaCTUYHO, HE CMOT IIPUBECTU MPAKTUYECKUE MTPUMEPHI
IIPUMEHEHHS] PacCMaTPUBAEMOT0 TEOPETUYECKOT0 MaTepuaa, YaCTUYHO OTBETWJ Ha HEKOTOPBIE U3
JIOTIOJTHUTENBHBIX BOIIPOCOB, IOIYCKAET HECYIIECTBEHHBIE OIINOKU MTPHU UCIIOJIb30BAHUN MTOHITUIHOTO
anmnapara.

Banubl B unTepBage 0-55% or MakCcMMAJIbHBIX CTABATCSH, €CJIM:

OOyuaromuiics He OTBETHJI Ha BOMNPOCHI WM K€ OTBETHl HE COOTBETCTBOBAIM 3aJaHHBIM
BOIIpOCaM, HE Jlaji aJeKBaTHOTO OTBETa Ha JIOMOJHUTENbHbIE BOMPOCHI, TOMYCKAET IpyOble OIINOKU
MPY UCHOJIb30BAHUM MOHATUITHOTO armapara Wikl HE WCMOJIb3YeT NOHATUIHBIN anmapar npeIMeTHON
o0acTu BOBCE.

4.2.1.3. Oyenounvie cpeocmea

Bomnpocs! k 3x3aMeHy B 7 ceMecTpe:

1. IloHATHEe mapanenbHbIX BBIUMCICHUN. Y CIOBUS AOCTHMXKEHMs napauienu3Ma. KoHseliepHas
opranu3anys BerauciaeHui. CynepKoOMIbIOTEPHI.

2. Knaccugukanus BBIMUCIUTEIbHBIX CUCTEM

3. Tomonoruu ceTu nepeaavn JaHHBIX. XapaKTEePUCTUKU TOMOJIOTHU CETH.

4. MoaenupoBaHHe U aHaJIM3 MapajUIeIbHBIX BBHIUMCIECHUI: MO/IEIb BHIYMCICHUHN B BHUJE Trpada
«OTepalry — ONEPAH]IBI.

5. Onucanue cxembl BBIIOIHEHUS TAPAJUIEIBHOTO aJITOPUTMA.

6. OnpenienieHre BpEMEHH BBIMTOJIHEHUS TApAJUIETILHOTO aJTOpPUTMA.



7. Tlokazarenn 3¢ (EeKTUBHOCTH MapajuleabHOro anroputma. [Ipumep: BbIUHCIeHHE OOIIEH
CyMMBI Ha0Opa 3HAYCHH.

8. Ompenenenue mokazarteneil 3ppekTuBHOCTH B 3a/a4e BBIUYMCICHHUS YaCTHBIX CyMM Habopa
3HA4YEHMII.

9. OneHka MakCUMaJIbHO JIOCTHIKMMOTO Mapajenu3ma. 3akoH Ampjansd. 3akoH ['ycraBcoHa-
Bapcuca.

10. Ananu3 MacmTabupyeMOCTH MapaljieIbHbIX BEIYACICHHM.

11. OmneHka KOMMYHUKAIIMOHHOW CIIO)KHOCTH TAapajUICNIbHBIX —aJrOpUTMOB. BpeMeHHBbIe
XapaKTepUCTUKU KOMMYHUKALIMOHHBIX onepauuidi. Metoasl iepejaun JaHHbIX.

12. Jlornyeckoe npecTaBlIeHUe TONOJIOTMH KOMMYHUKAIMOHHOM Cpe/bl.

13. OueHka Tpy10€MKOCTH OTepalluii epeaadn JaHHBIX JUIsl KJIACTEPHBIX CUCTEM.

14. Cxema pa3paboTKu napamieiabHbIX alropuTMoB. KpaTkas XxapakTepucTuKa 3Tamnos.

15. MonenupoBanue napamuienbHbIX TporpaMM. OCHOBHBIE BHJIBI U OCOOCHHOCTH MO/JICIIEH.

16. Dtanbl pa3paboTKy MapaieIbHBIX aITOPUTMOB: pa3/ieJIeHHE BbIUMCICHUI HA HE3aBUCHMbIC
yactu. [Ipumep.

17. DOtanbl pa3pabOTKU MNapajuIeTbHBIX  aJTOPUTMOB:  BbLAEJICHHE HH(OPMALMOHHBIX
3aBucumocten. [Ipumep.

18. Dtambl pa3pabOTKM MapafieNbHBIX aNTOPUTMOB: MacliTabupoBaHue Habopa Moja3aaay.
ITpumep.

19. Drtanbl pa3paboTKu NapauIeTbHBIX AalTOPUTMOB: paclpeieNieHue MoA3aAad MEXIy
npoueccopamu. [Ipumep.

20. MPI: obmas xapakrepuctuka. OCHOBHbIE TOHATUA U omnpeaeneHus B MPIL: mporecc; panr
porecca;

21. OcHoBHble mOHATUS W omnpeneneHuss B MPIl: omepauuu nepegaud AaHHBIX; TPYIIBI U
KOMMYHHKATOPBI; TUIIBI JAHHBIX; BUPTYaJIbHbIE TOIOJIOTHH.

22. CrpykTypa mnapauienbHoil mporpammbel Ha 6aze MPIL. Muaunmanuzanus, QuHammzanus
nporpaMMsbl. OnpesiesieHue KOJMYeCcTBa IPOLIECCOB U paHra mpolecca.

23. Onepanuu nmapHoro ooMeHna qanHbeiMu B MPLL

24. Bujipl KOJJICKTUBHBIX orepaliii ooMeHa qaHasiMu B MPIL.

25. Cunxponuzanus BerurciieHui B MPI. HaznadueHue cuHXpoHU3aIuu.

26. Pexxumbl nepenauu JaHHBIX B ONepanusx napHoro oomeHa. CTaHIapTHBIN, CUHXPOHHBIMU,
Oydepr30oBaHHbII peKUMBI TIepeiadM JaHHbIX, PEKUM Iepeiadl 0 TOTOBHOCTH.

27. IlpomsBognble TuNbl AaHHBIX B MPIl: moHsTHE mnpous3BOAHOrO THUMA, KapTa THIIA,
XapaKTEPUCTUKHU MPOU3BOJIHOIO THIIA.

28. IlpousBoausbie THMBI JaHHBIX B MPI: ciocoObl KOHCTpyHpOBaHHUSL.

29. IIpousBoaHble TUIBI JaHHBIX B MPI: popmupoBanue cooOuieHnii npu NOMOILIM YIaKOBKH U
pacnakoBKU JaHHbIX.

30. I'pynmnel 1 koMMyHHKaTOpbl B MPI: HazHaueHue, ciocoObl co3/1aHus, yaajIeHue.

31. Bunel mnapamienu3ma: TapaUiedu3M 10 JaHHBIM, (YHKIIMOHAJIBHBIN MapaijIeIn3M.
IIpumepsl.

32. OpenMP: mnonsTHe, Ha3HAY€HWE, OCHOBHOW MPHUHIIMII peaju3allui Tapajjiean3Ma.
Mmuoronorounocts. CpaBHenue OpenMP nu MPI.

33. Mogens mnapawienbHoit mporpammbel  OpenMP. Cxema BBINIOJHEHUS TMapauieTbHON
nporpaMMbl OpenMP. CtpykTypa napamiensHoi nporpammsl. [Iporiecc BBINOIHEHHS TPOTPAMMBI.

34. upextuBbl OpenMP: knaccudukanus. Onuuu aupexktuB. Oynkuun OpenMP. Ilpumep
IIPOCTON MapaiuienbHoi nporpammsl OpenMP.

35. Mogaenb nanabix OpenMP. I'oHka TaHHBIX, IPUYUHBI €€ BO3SHUKHOBEHHSI.

36. Pacnpenenenne paboThl MeXIy MOTOKAaMH: HHU3KOYpPOBHEBOE pacHapayjieluBaHue,
napajuleNbHbIe LUKIIbI; TapaljielIbHbIe CEKIIHH.

37. Cnioco6s! cuaxponusanuu B OpenMP: 6apbep, KpUTHUECKUE CEKIIUHU, 3aMKH.
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