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Conep:xkanue

1. [lepeyenp muaHUpPyeMBbIX PE3yJIbTATOB OOYUEHUS MO JTUCHMIUIMHE (MOIYII0), COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3ynbTraramMu ocBoeHus OITOIT BO

2. Mecrto auctuminnsl (Moayins) B ctpykrype OITOIT BO

3. O6beM MUCHUIUIMHBI (MOIyJsl) B 3a4ETHBIX CAMHMIIAX C YKAa3aHHEM KOJIMYECTBA 4YacoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy o0ydaroluxcs ¢ mpernojaBaTeseM (Mo BUaaM y4eOHbIX 3aHITHIA)
Y Ha CaMOCTOATENIbHYIO paboTy 00yJaromuxcs

4. Coneprxkanue AUCHUILUIUHBI (MOAYJS), CTPYKTYPUPOBAHHOE 1O TeMaM (pasjesiaM) ¢ yKazaHueM
OTBEJICHHOT'O HAa HUX KOJMYECTBA aKaJeMHUUECKHX 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. IlepeueHp y4eOHO-METOTUYECKOTO OOCCIICUCHHUS I  CAMOCTOSITCIIBHOH  paboThI
oOyJaromuxcs Mo AUCUUIUIHHE (MOJYIIIO)

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

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

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

10. TIlepeuenp wWH(OPMAIIMOHHBIX TEXHOJOTHHA, HCIOIb3YEMbIX TIPH  OCYIIECTBICHUH
00pa3oBaTeNbHOIO Ipolecca MO AUCHUIUIMHE (MOAYN0), BKIOYas I€peuyeHb IPOrpaMMHOTO
obecriedeHrss ¥ MHYOPMAITMOHHBIX CITPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

11. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON Uil  OCYIECTBICHHS
00pa3zoBaTeNbHOIO MpoIiecca 1Mo JUCIHUIIMHE (MOAYIIIO)

12. CpenctBa aganTaiuy NpenoiaBaHus TUCIUILUIMHBI (MOAYIS) K TOTPEOHOCTSIM 00yUaIOLTUXCS
WHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI

13. Ilpunoxenue Nel. @oH]T OLIEHOUHBIX CPEJICTB

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

15. [Ipunoxenue Ne3. [lepeueHb HHPOPMAITMOHHBIX TEXHOJIOTUMN, UCIIOIb3YEMBIX NI 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 cucremnoro ananmza u wHpOpMaTHKH, OTnencHue WHOOPMANMOHHBIX TEXHOJOTHHA U
AHEPTEeTHYECKHUX CHCTEM, HaGepexxHoue THUHCKHIA WHCTUTYT (pummair) KoY),
DNDemyanov@kpfu.ru.

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

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

Hudp Pacumdposka
KOMIIeTEeHIIUH npuodperaeMoii KOMIeTeHIIUN
[1K-4 CriocoOeH K pa3paboTke TpeOOBaHHN W MPOEKTUPOBAHUIO MPOrPAMMHOTO
obOecrieueHus
I1K-8 Crioco0eH K pa3paboTKe CTpATEerH TCCTUPOBAHMS M YIIPABICHUIO ITPOIIECCOM|
TECTUPOBAHUS IPOrPAMMHOTO 0OecTeueHus

OO0yuaromuiicsi, OCBOMBIINNA TUCHUTUIUHY (MOIYJIB):
JIOJDKEH 3HaTh:

- APXUTEKTYPY BBICOKOIPOU3BOAUTEIIbHBIX BBIUUCIUTEIBHBIX CHUCTEM, THUIIOBBIE TOIMOJIOTHMHU
CXEM KOMMYTaluu, KJIaCCI/I(i)I/IKaHI/IIO MHOT'OIMPOUCCCOPHBIX BBIYHUCIWUTCIBHBIX CHUCTEM, MOACIIN
MApAJUIENBHBIX BBIYMCIUTEIBHBIX ITPOLECCOB, KOHLEIIINIO HEOTPAHUUYEHHOT0 MapayIeIu3Ma, MOAECIU
MHOTOIIPOIIECCOPHBIX CHUCTEM C OOIed W paclpeneeHHOM MaMsIThlo, MOJEIb KOHBEHEpHOU
CUCTEMBI;

- 0011Me IPUHIUIBI TOCTpoeHus U peanuzanuu MPI, o6mue Gpynkuuit MPI, kommyHuKaTOpHI,
byHKIME 0OMEHa COOOIIEHUSIMH THUIIA 'TOYKA-TOYKA': OJOKUPYIOIMHMA U HEOIOKHPYIOUTUH OOMEH,
CHUHXPOHHbBIE M CTaHIApTHBIC MOCBUIKM COOOLICHWH, TEXHOJOTHI0 mHporpamMupoBanus OpenMP,
IIOCJIEIOBATEIbHBIE W NApAJUICIbHBIE HUTH IPOTPAMMBI, OPraHHU3aLUI0 IApaJUIEIbHBIX CEKLINH,
napaJiesibHble IUKIIbI, JUPEKTUBBI CUHXpOHMU3aluu, cremudukanuu OpenMP s s3pikoB C u C++.

JloJKeH yMeTb:

- pa3pabarbIBaTh, OTJAXMBaTh M 3allycKaTb Ha HMCIOJIHEHHE MapajielbHble MPOrpaMMBbl C
ucnoib3oBanueM pyukuit MPI u OpenMP;

- BBIIIOJHATL aHaJIU3 S(I)(I)CKTI/IBHOCTI/I pacnapajiiCJIMBaHus aJlrfOPUTMOB C HUCIIOJIb30BAHUCM
PA3IUYHBIX CUCTEM OpraHu3allun BSaHMO)IefICTBHSI BETBEH.

JlomKeH BiaeTh:

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

- HaBbIKaAMU HUCITIOJIB30BAaHUS PA3JIMIHBIX CUCTCM OpTraHHU3allnn B3aUMOJICHCTBUS BETBEH.
I[OJ'DKCH ACMOHCTPUPOBATH CIIOCOOHOCTDH Y TOTOBHOCTb:

- IPUMEHSATH PE3YNbTaThl OCBOCHUS TUCIUIUINHBI B TPO(ECCHOHAIBHOM 1eATEIbHOCTH.

2. Mecro aucuumiiuHbl (MoayJis) B crpykrype OIIOII BO


mailto:DNDemyanov@kpfu.ru

Hannas nucuuminHa (MOAYJIh) BKIOYeHa B Onok "/lucnurmiuebl (MOaynu)" OCHOBHOM
npodeccuonanpHoil  obpazoBarenbHOi  mporpammbl  01.03.02  "lpuknagsas MaTeMaTHKa H
nHpopMaTruka" U OTHOCUTCS K BApUATUBHOMN YaCTH.

OcBauBaetcst Ha 4 Kypce B 7 cemMecTpe.

3. O0bem quCHUNJIMHBI (MOAYJIs1) B 3a4E€THBIX €IMHUIIAX C YKA3aHHEM KOJHYeCTBA 4YacoB,
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 pabota - 54 yaca, B TOM 4uciie JICKIUU - 18 4acoB, nmpakTudeckue 3auatus - 0 4acos,
nabopatropHbie paboThI - 36 4acOB, KOHTPOIb CAMOCTOSTEIILHON padoThI - () 4acoB.

CamocTosrenpHas padora - 90 gacos.
KonTpons (3a4€t / sx3ameH) - 36 Jacos.
dopma MPOMEKYTOYHOTO KOHTPOJIS TUCIUTUINHBL: 9K3aMEH 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 IUIAaH KOHTAKTHOM M CaMOCTOSATeJIbHOH padoThbl MO
AMCHUN/IMHE (MOAYJII0)
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1 Tema 1. Brenenue. Llenu, 3anaun u mpo6ieMsl 7 1 0 0 5
" [mapayuiebHbIX BBIYUCICHHUI
2 Tema 2. MoaenupoBaHue U aHAIN3 TTapaJIeIbHBIX 7 1 0 2 9
" laropuT™MoB
3 Tewma 3. OuieHKa KOMMYHUKAIIMOHHON CIOKHOCTH 7 1 0 4 7
" [mapasuieTbHBIX allTOPUTMOB
Tewma 4. [IpuHIUIIBL pa3paOOTKH MapalieTbHBIX
4, DHHUIIE! pasp P 7| 1 0 0 3
METO/IOB
5. |Tema 5. Mntepoeiic nepenaun cooduenuit 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 TpyIamMu MpoIeccoB U 7 9 0 4 10
" [KOMMyHUKaTOpaMu. BupTyaiibHble TONOJIOTHI
Tema 9. [lapannenbHble METOABI YMHOXKEHHUS
9. IMatpuiiel Ha BekTop. [TapamiensHbie METO B 7 4 0 12 14
MaTpUYHOTO YMHOKECHHUSI.
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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
Tewma 12. ITapannenbHbie METOIBI PEIICHUS
12. |[muddepeHnmanbHbIX ypaBHEHUN B YaCTHBIX 7 1 0 4 3
[TPOM3BOTHBIX
13.|Tema 13. MHOronoTo4HOCTh B Qt 7 1 0 0 3
Hroro 18 0 36 90
4.2 ConepxaHue IMCUMILIAHBI (MO1YJIsSA)
Tema 1. BBenenne. Llesan, 3aqaun u npo0.1eMbl NapajieJbHbIX BbIYUCIEHUN
[ToHsiTHE TTapaJUIeIbHBIX BEIYMCICHUHA. Y CJIOBUS JOCTHXKCHHS MTapajuie/iu3ma.
[Ipumepsl  mapajuIeTbHBIX  BBIYUCIUTENBbHBIX  cUCTeM. CymepkoMmbloTepsl.  Pedtunr

cynepkomnbroTepoB. Tect LINPACK st olieHKM IPOU3BOAUTENBHOCTH.

Krnaccudukanust BBIMUCTUTEIBHBIX CUCTEM.
Tunoble cxeMbl KOMMYHUKallMU B MHOTOoTpoleccopHbix BC.
CucreMHble IaTQOPMBI Il TIOCTPOEHUSI KJIACTEPOB.

Tema 2. MoaenupoBanue 1 aHAJIN3 NAPAJICJbHBIX AJITOPUTMOB
Mozens BeluMcIeHUH B BUIE Tpada "onepaun - onepanisl'.
Onucanue cxembl BBIIIOJIHEHUS TApaJUIENbHOIO aITOPUTMa.
Omnpenenenne BpEMEHH BBITIOJIHEHUS NIApaJUIEIbHOIO aITOPUTMA.
[Toka3zarenu 3¢(peKTUBHOCTH NMapauIeIbHOTO aJrOPUTMA.

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

AHanu3 MacITabupyeMOCTH MapajuIebHbIX BBIYHCICHUH.

Tema 3. OneHka KOMMYHUKAIMOHHOM CJIOKHOCTH NMAapaJljIeIbHbIX AJITOPUTMOB

OO61as xapakTepuCTHKa MEXaHU3MOB Nepelaul JaHHBIX. AJITOPUTMbI MapUIpyTH3auu. MeTobl
nepeaadn JaHHBIX.

AHanu3 TpyJOEMKOCTH OCHOBHBIX ONEpaluil Mepenadd AaHHBIX: MEXKIY IBYMS MPOLECCOpaMH
CeTH, OT OJHOI0 IIpOIleccopa BCEM OCTAIBHBIM, OT BCEX IIPOIECCOPOB 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
MonenupoBaHue NapajjiesIbHBIX IPOrPAMM.

Otanbl pa3pabOTKH NapauiebHbIX AJITOPUTMOB: pa3felieHue BBIYMCICHUI Ha HE3aBHCHUMBIE



YacTH; BbIICJIEHHEe WH()OPMAIMOHHBIX 3aBUCUMOCTEH; MacmTabupoBaHue HabOopa Iof3a1ay,
pacmpesielieHre mo3a1a4 MeX/Iy MPOIECCOPAMH.

[TapamienpHOE pelieHHE TpaBUTALMOHHOM 3amaun N Ten: pa3bop BceX 3TanoB pa3pabOTKU
MapajuieIbHOTO aTOPUTMA.

Tema S. Unrepdeiic nepenaun coodmennii MPI

OCHOBHbIE TTOHSTHS U ONPEICIICHHUS.

Benenue B pa3paboTKy napauieIbHBIX IpOrpaMM ¢ Ucoib3oBaHueM MPI: wHMnmManu3anus u
3apepuienne MPI-nporpamm; ompenenenne KOJIW4YecTBa U paHTa MPOLECCOB; Ieperaya COOOIIECHUI;
npueM COOOIICHUH; epBast mapajuieNbHas IporpaMMa ¢ ucnosib3oBanuem MPL

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

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

Pexxumbl nepeiaun TaHHBIX.

Oprannzanys HeOJTOKUPYIOMIMX OOMEHOB TAHHBIMH MEXKITy ITPOIIECCaMHU.

OnHOBpeMEHHOE BBINOJIHEHHE NEPEIaYu 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 ONEpPAIUN PEAYKLIUN JaHHbBIX.

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

CriocoObl  KOHCTPYMPOBAaHHUSI  NPOM3BOJHBIX THIOB JAHHBIX: HENpPEPBIBHBIA  crocol
KOHCTPYHPOBAHUS; BEKTOPHBIM CHOCOO KOHCTPYHMPOBAHHMS;, MHIEKCHBIM CIOCO0 KOHCTPYHpPOBAHUS;
CTPYKTYPHBIN CIOCO0 KOHCTPYHPOBAHUS.

OObsBICHUE MMPONU3BOJAHBIX TUIIOB U UX YIAJICHUC.
CDOpMI/IpOBaHI/Ie COO6H.ICHPII>1 IIpU IMMOMOIIHN 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. IlapajuiesbHble MeTOAbI YMHOXKEHUSI MaTpuubl Ha BekTop. I[lapajejabHble
METO/Ibl MATPUYHOI0 YMHOXKEHHS.

[IpuHuMIBI pacnapaiienTuBaHusl.

[TocTanoBka 3aiauu.

ITocnenoBaTenbHbIN AITOPUTM.

Pa3nenenuie naHHbIX.

YMHOXk€EHUE MaTpHUIbl HA BEKTOP MPHU PA3ACICHUH JTaHHBIX 110 CTPOKaM.

YMHOKEHHE MaTPHUIIbI Ha BEKTOP MPH Pa3/IeIeHUN JAHHBIX 110 CTOIOIAM.

YMHOXEHHE MaTPHIIbI Ha BEKTOP MPH OJIOYHOM pa3/IeieHUN JTaHHBIX.



Pa30op u aHanu3 Bcex 3TaroB MPOEKTHUPOBAHUS MapalieIbHOTO aITOPUTMa JJI BCEX BapUaHTOB
YMHOXXEHHSI 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 ¢pynkuit OpenMP.
Peanuzamun OpenMP. Undopmannonnsie pecypcsl.

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 peaTn3aIus; pe3yIbTaThl BEBIYUCIUTEIHHBIX SKCIICPUMEHTOB.

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

[TocnenoBarenbHbIe METOMIBI pELIEHU 3a1auun {upuxiie.

Mertop 'aycca-3etinens.

Opranu3zanus nmapajuielIbHBIX BBIYUCICHUN JIJISI CUCTEM ¢ 00IIel 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).
[ToToxu 6e3 1uKkiIa 00pabOTKH COOBITHH.
JlokanpHas MaMsATh TOTOKOB.

[lepenavya naHHBIX MEXKIY MOTOKAMHU.

MproTeKCH U ceMadophl.

BricokoypoBHEBBIN HHTEpdEiC TOTOKOB.

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

CamocTtosTenpbHas paboTa OOYYArOIIMXCS BBIMONHICTCS IO 33JaHUI0 M IMPH METOJIHYECKOM
PYKOBOJICTBE TpemojaBaTelisa, HO 0e3 ero HemocpeAcTBeHHOro ydactus. CamocTostenbHas paboTa
MOJIPA3/IeNsIeTCsl Ha CaMOCTOSITEIbHYI0 pabOTy Ha ayAMTOPHBIX 3aHATHUSX M HA BHEAYJUTOPHYIO
camMocTosITenbHyI0 paboTy. CamocTosTenbHas paboTa OOy4aromMXCs BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEITbHOE OCBOEHHE OT/ACIbHBIX TeM (pa3fesioB) IUCHUIUIMHBL, TaK W MPopabOTKy Tem



(pa3nenoB), ocBaMBaeMBIX BO BpeMsl ayIUTOPHOM paboThl. Bo BpeMs caMOCTOSTENbHOU pabOThI
o0yJaroImuecsi 4YWTAlOT M 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  OOpa30BaTeNbHONW  JESATENBHOCTH  I10
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 aBTOHOMHOTO —00pa30BaTENbHOTO  YUPEKICHHS
"Kazanckuit (IIpuBomkckuii) ¢peaepanbHblil 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,
HAIMPABJIEHHBIE HA ITPOBEPKY OCBOCHUS KOMIIETEHIINMI, B TOM YMCJIE€ 3HAHWI, YMEHHI U HaBBIKOB. DOH
OLICHOYHBIX CPEACTB BKJIOYACT OLIEHOYHBIE CPEICTBA TEKYLIErOo KOHTPOJS U OLICHOYHBIE CPEICTBA
IIPOMEKYTOUYHOMN aTTECTALUU.

B donzge oneHOUHBIX CpeACTB COACPKUTCS cheayroias nHpopMaIus:

— COOTBETCTBHE KOMIIETEHIIMH IUIAHUPYEMBIM pe3ysibTaTaM oOOydeHus MO JAUCLUUIUIMHE
(Monymio);

— UHJMKATOPHI OIIEHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHITUH;

— MeXaHu3M (pOpMHUPOBAHUS OLEHKU MO TUCIHUILTHHE (MOAYIIO);

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

— KpUTEPUH OLICHUBAHUS ISl KaXKI0I0 OLIEHOYHOIO CPEACTBA;

— COJEp)KaHUE OLIEHOYHBIX CpPEJCTB, BKIOYas TpeOOBaHMs, MPEABSABISEMBbIE K JIEHCTBUSAM
oOyuaroluxcsl, JEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJJaHus pa3IMYHbIX TUIIOB.

@OH/I OLICHOYHBIX CpPEJICTB MO JUCHUIUIMHE HaxoauTcs B [lpunoxkenun 1 k mporpamme
JUCHUILTUHBI (MOIYJIIO).

7. llepedeHnb JuTEPATYPhl, HEOOXOAMMOI 1JIs1 OCBOECHHSI JUCIHUNJIMHBI (MOIYJIA)

OcBoeHne AUCIUIUTMHBI (MOIYJIsl) MpEeaoiaraeT u3ydyeHue yueOHou nuteparypsl. Jluteparypa
MOJKET OBITh IOCTYITHA OOYUYAIOIIUMCS B OJJTHOM U3 JIBYX BapHaHTOB (JIn0O B 000MX U3 HUX):

- B DOJEKTPOHHOM BHJE - 4Yepe3 OJJICKTPOHHbIE OHOIMOTEUHBIE CHCTEMBI Ha OCHOBAHHH
3akmoueHHbIX KDY noroBopos ¢ nmpaBoobiagaTensiMu U peaocTaBieHHbIX 1ocTynoB HUM KOV

- B IeYaTHOM BHUJIe - B ¢oHAe Oubanorexn HabepexxHoueTHHHCKOTO HHCTUTYTA ((rnnana) KOV,
OOyuaromyecss MOdy4yaroT Y4eOHYIO JMTEepaTypy Ha aOOHEMEHTE IO YHMTaTeNIbCKUM OujieTaM B
COOTBETCTBHH C MTPaBUJIAMHU MOJIb30BAHUS OMOIUOTEKOM.

DJEeKTPOHHBIE W3JaHUsS JIOCTYIHBI JWCTAaHIMOHHO W3 JIO00H TOYKH TIpH BBEACHUU
o0yJaromuMcsi CBOET0 JIOTMHA M Tapoiisi OT JHMYHOro KabuHeTa B cucteMe "DIEKTPOHHBIN
yHuBepcuter". [lpm HMCHONB30BaHUM TE€UATHBIX W3MaHUW OMOIMOTEHHBIH (OHA JOJIKEH OBITh
YKOMIUJIGKTOBaH MMH U3 pacuera He MeHee (0,25 sk3eMIuisipa KaXAOro M3 HM3JaHUN, 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 TUCHUIUIMHBL. OH MOJJICKUT OOHOBICHHUIO MPU
M3MEHEHHH YycloBHid 1oroBopoB KDY ¢ mpaBooOmagarensiMu SIEKTPOHHBIX HW3JAHUH W TIPU
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-
pajuIenabHBIX BhIUUCIeHui - http://wwwe.intuit.ru/studies/courses/1156/190/info

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

Bupa pador MeTtognueckue peKOMEeHIAIAN

ek | Bo Bpemst TeKIIMOHHBIX 3aHATHI CTYIEHTY PEKOMEHIYETCSl BECTH KPAaTKHil KOHCIIEKT,
(bUKCUPYsT OCHOBHBIE TEOPETHUECKUE TOJ0KEHUS U3YYaeMbIX Pa3/eioB TUCIMITIIMHBIL.
[Tpu moATrOTOBKE K YCTHOMY ONPOCY, KOHTPOJIBHBIM paboTaM M dK3aMEHaM CJIEYET B
HEepBYIO ouepeb o0pamaThcs K KOHCIEKTY JeKIuil no aucuumiude. [Ipuuem pabota
C KOHCTIEKTOM JIeKIMA ¥ JPYTUMH JIUTEPATypHBIMH HCTOYHHKAMH JIOJDKHA
IPOBOJUTHCA CHCTEMAaTUYECKH, B MpoLecce ITOH paboThl CTYJEHT JOJDKEH CTapaTbes
HOJIYYUTH TOJHOE MPEACTaBICHHE 00 MHTEPECYIOIUX ero BOIpocax, 0COOEHHO, eCIH
BO3HHUKJIM TPYAHOCTU B IOHUMAHUHU KaKOH-TO TeMbl. Bo BpeMs JeKIIMM HACTOATENbHO
PEKOMEHAYETCS BOBJICUEHHOCTh B TMAJIOT C JIEKTOpOoM. CIieyeT CTpeMUTHCS OTBEYATh
Ha 3ajJjaBaéMble MM BOIIPOCHI, Y4aCTBOBAaTh B OOCYXJEHHUSAX OTIEIBHBIX BOIPOCOB.
Ecnu crynmeHT He ycmeBaeT 3a TEMIIOM IOAAaYd MaTepuaia MM KaKOW-TO acleKT
OKa3aJICs CJIMIIKOM CJIOKEH JUIl BOCHPUATHS, DPEKOMEHJyeTcs IMpH MepBOi
BO3MOXHOCTH 33]1aTh YTOYHSOIIUI BOIIPOC UJIH MOTPOCUTH MPETIOAaBaATENS TOBTOPHO
paccMOTpeTh BBI3BABIIUI 3aTpyJHEHMs Marepuan. B ciiyuae npuMeHeHUs B
00pa3oBaTeNbHOM  TpOIecce  JUCTAHIMOHHBIX  00pa30BATENBHBIX  TEXHOJOTHH
oOyuarommuecs pabotaior B komanze "Microsoft Teams".

maboparopHsble| JlabopaTopHble 3aHATHS NPOBOASTCS B KOMIIBIOTEPHOM KJlacce. 3afaHusl 10

paboTel | mabopaTopHBIM paboTaM, pEKOMEHJAIMM IO UX BBINOJIHEHUIO M IPHUMEpPHI
BBITMIOJTHEHHS] HAXOJISATCS B COOTBETCTBYIOLIUX METOJMYecCKuX MaTepuanax. KoHTposb
3a BBINIOJTHEHHEM Ja00paTOPHBIX pabOT MPOXOIUT B BUJIE 3AIIUTHI COOTBETCTBYIOLICH
paboThl MpenoiaBaTeN0 Ha KOMIIBIOTEPE MHIAMBUAYAIBHO KaXKIbIM CTyAeHTOM. Jlis
YCIEIHOW 3allUThl CTYAEHT JOJDKEH: IPEAOCTaBUTh OTIAXKEHHYIO, KOPPEKTHO
paboTaIIyI0 MPOrpaMMy, CIIOCO0 peanu3alii M Pe3yabTaThl BHITIOJIHEHUS KOTOPOM
COOTBETCTBYIOT 3a/1aHUI0; OBITh TOTOBBIM OTBETHTHb Ha BOIPOCHI MpernojaBaTes,
Kacaromuecs: 1) HemocpeACTBEHHO UCXOAHOT0 KoJa MporpaMmsl JTMOO ONpeAeIeHUs
KJjacca, 2) pealin30BaHHbIX B pabOTe alropuTMOB, 3) TEOPETHUYECKOTO MaTepuana,
HEOO0XOAMMOro JUIsl BBIIOJIHEHUS 3aJaHHs; 3HATh U IOHUMAaTh OCHOBHBIE TEPMHHBI
NpeMETHOW O0JIaCTH, KOTOPOM NPUHAAICKUT pemiaeMas 3anada. B cioydae



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 00pa3oBaTebHOM MPOIECCe JAUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH o0yuaromuecs padotaroT B koManje "Microsoft Teams".

CaMocCTOsi-
TeNbHas
pabora

OcobeHHoCcThIO  OOyueHHMst ~ OakaldaBpoB  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 BBIONHSACTCS Ha Y4YEOHBIX 3aHATHAX IO HE-TIOCPEICTBEHHBIM
PYKOBOJICTBOM IIPETIOIaBATEIIS M TI0 €T0 3a/1aHui0. BHeaymMTOpHas caMoCTOsITeIbHAS
paboTa BBIONHSACTCS CTYJCHTOM [0 3aJIaHUI0 TpenojaBareis, HO 0e3 ero
HETOCPEACTBEHHOTO ydacTHs. Ha aynmuTOpHBIX 3aHATHUAX O JUCHUIUTHE 'Teopus u
NPaKTUKa MapajIebHBIX BBIYMCICHUN' C Y4acTHEM IMperojaBaTeliss MPUMEHSIOTCS
cienyronme Gopmbl CPC: - Tekymue KOHCYNbTaluu, - pa3dop u mpopaboTka
OCHOBHBIX MpPHUEMOB pabOTBI M CHOCOOOB pemeHHs 3agad 10 JAUCHUILINHE.
Bueaynuroprnas CPC no mucuuiuinHe: - mpopadoTKa M YCBOCHHE 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 3a7ad M J1p.); - 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
NpaKTUKa MapayieNbHbIX BbIYMCICHHUM'. Omnpoc NpoBOAWUTCS Ha JaOOPATOPHBIX
3aHATUAX, 00yyaroIuecss 0OTBEYAal0T Ha BOMPOCHI MPEnoaBaTessi COrjlaCHO MEePevHIo
BOIIPOCOB K YCTHOMY ompocy. Bompocsl HOCAT B OOJBIIMHCTBE CIy4aeB
TEOPETUYECKUI XapaKTep U 3a/al0TCs Ul aKTyalu3aluu JEKIMOHHOIO MaTepuana, a
TaKXKe ISl TPOBEPKH OCBOEHHS CTYACHTOM OCHOBHBIX TEPMHHOB, TOHATHH W
TEOPETUYECKUX MOJ0KEHUHN AUCHUILTUHBL. B ciyyae npuMeHeHus B 00pa3oBaTeIbHOM
IpoLecce TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUN oOyuarouuecss paboTaroT
B KomaHnze "Microsoft Teams".

KOHTpPOJIbHAs
paborta

KontponsHas paboTa NpOBOIUTCS B KOMIBIOTEPHOM Kiacce. BelnosnHeHue
KOHTPOJIBHBIX paboT 1o jaucuuIuiMHEe 'Teopus M MpakTUKa MapajjiesbHbBIX
BBIYUCIICHUH' HAIlpaBlIe€HO HA IPOBEPKY OBJIAJCHUSI HaBbIKaMU pa3pabOTKU U OTIAAKH
IPOCTBIX KOHCOJBHBIX QJITOPUTMOB B  paMKaX KOHUENIUH CTPyKTYpPHOTrO,
IpOIelypHOTO MporpaMMupoBanusi. KoHTposbHbIE pabOTHI BBIMOIHSAIOTCS CTYACHTOM
B ayJuUTOpPHOE BpeMs Ha KommbeoTepe B TedeHue 60-80 MUHYT corjacHo
OTIpe/IelIEeHHOMY BapHaHTy. TeKCT KOHTPOJIbHOU pabOThI COJIEPKUT 3aauy (3a1aun), B
bopMyIUPOBKE KOTOPOH CTYAEHTY HpeIaraeTcsi HanucaTh KOHCOJIbHYIO NMPOrpamMmy
Ha s3bike C/C++, peanu3yrollylo TOT WIM MHOM HapajienbHbId BBIYUCIUTEIbHBIN
anroputT™ JIMOO Crmocod TMepefayd  JIaHHBIX MEXIy IpOoILecCaMU/TIOTOKaMH.
KoHTponbHble pabOThl  BBIMOJHAIOTCS IO  CIEAYIOIMM Temam: TIpuHIMIIBI
pa3paboTku mnapamienabHblx MetofoB'; 'MHrepdeiic mepemaun coobumenuit MPI;
‘Onepanuu nepefaydl JTaHHBIX MeEXIy AByMs nporeccamu B MPI'; 'Texnomorus
nporpammupoBanusi OpenMP'. BeimosHeHHbIE CTYAEHTOM KOHTPOJBHBIE 3aJIaHUs
CHAIOTCSI HA MPOBEPKY B AUIEKTPOHHOM BuAe. s yCHemHoM 3amuThl KOHTPOJIbHOU
paboThl CTYAEHT AOJKEH NPEAOCTaBUTh OTJIAKEHHYIO, KOPPEKTHO pabOoTaOLIyIO
IporpaMMy, pPe3yJbTaThl BBINOJHEHHUS KOTOPOW COOTBETCTBYIOT 33JaHUIO; OBITH
TOTOBBIM OTBETHTh HA BOIPOCHI INPEMOJABATEIsA, KACAIOIUECS: PEaJTU30BAaHHOTO B
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nporpaMMe ajlropuTMa, a TakKe HENOCPEACTBEHHO HMCXOAHOTO KoJa MmporpaMmsl. B
cllyyae  NpUMEHEHHs B 00pa3oBaTeJIbHOM  MPOIEeCCe  JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH oOydaromecs paboraror B komanzae "Microsoft
Teams".

OK3aMCH

OK3aMeH MpPOBOJIUTCS IO OKOHYAHUM IEPBOrO0 CEMECTpa H3Y4YEHMs JUCLUILIMHBL.
DK3aMeH sBseTcs (OpMOM TPOMEKYTOYHOTO KOHTPOJIA 3HAHUH W yMCHHH,
MOJIYYEHHBIX HA AYAWTOPHBIX 3aHATHSAX (JIeKIusX, 1ab0paTopHBIX paboTax) W B
MIPOLIECCE CAaMOCTOSITENIbHONM paboThl. B X0j€e MOArOTOBKM K 3K3aMEHY CTYACHTY
peKOMEH/yeTCs ~ IpopaboTaTh  TEOPETHYECKH  MaTepualn  JIGKUMH,  Takxke
PEKOMEHJIyeTCsl MPOCMOTPETb M  IOBTOPUTh MPAKTHUUECKUA MaTepual Bcex
nabopaTopHbIX paboT. JIEKIMOHHBIA MaTepuall JOCTYNEH B COCTaBE 3JEKTPOHHOTO
yueOHO-METOIMYECKOr0 KOMIUIEKCa MO JUCHUIUIMHE, Pa3MEIIeHHOTO Ha cepBepe
JIOKaJIbHOM CETH MHCTUTYTA. MaTepuail COEepKUT NOJIHBINA WILTIOCTPUPOBAHHBIN TEKCT
JeKIuH, a Takke npeseHtauuu B popmare MS PowerPoint (MS Word) no xaxmomy
TEMaTUYECKOMY paszfeny. B KadecTBe HCTOUHUKOB IOJIyYEHUS TEOPETHUECKUX MU
CIIPABOYHBIX CBEJICHUH JIEKIIMM MOKHO pacCMaTpUBaTh KaK MEPBUYHBIN, OJHAKO HE
€IMHCTBEHHbI MCTOYHUK. I[lOMHMO JIeKUHMI CTYA€HT [JOJDKEH aKTUBHO U
CaMOCTOSITeNIbHO paboTaTh C JTUTEPATypHBIMH HUCTOYHUKAMH, UCTOYHHKAMH B CETH
WHuTepHET, B TOM YKCIIE€ CIPABOYHBIMU CUCTEMaMHU U HCTOYHHKAMH 110 s3bIKy C/C++.
[IpuBeTCcTBYETCS 3HAHUE TEXHUYECKOTO aHTIIMHCKOTO S3bIKa, TOCTATOYHOE JJIs1 YTCHUS
Y TIOHUMAaHUsl TEXHUYECKUX CIPABOYHBIX TEKCTOB. 3aJaHUsl, BbIJIABAEMBIC CTYACHTY
Ha DK3aMEHEe, COCTOSIT U3 TEOPETUYECKOW M MpakTuuyeckoil dacteil. Teoperuueckas
4acThb COJAEPIKUT JIBa BOIIPOCA U3 MEPEUYHSI BOIPOCOB K 3K3aMEHY U TPEOYET YCTHOTO
OTBETAa, NPAKTUYECKas YacTh BKJIOYAET 3a/laHHE, BBINOIHAEMOE Ha KOMIIBIOTEPE
(HamucaTh KOHCOJBHYIO MPOrpaMMy Ha OCHOBE NapajuleNIbHbIX METOJ0B 00pabOTKH
JaHHBIX U KOMMYHHKAIIUU MEXAY MpoleccopaMu). Ha moAroToBky ycTHOro OTBETa U
BBIMIOJTHEHUS] TPAKTHUUECKOTO 3a/laHusl CTyleHTy aaercs 1-1,5 waca. [{ns ycnemrHoro
OTBETa Ha HK3aMEHE CTYACHT JIOJDKeH: - KOPPEKTHO U B JOCTaTOUYHOM OO0BEeMe
OCBETUTH JIAaHHBIE TEOPETHUYECKHE BOIPOCHI - MPOJEMOHCTPUPOBATh 3HAHUS Kak
JEKIIMOHHOIO MaTepuajia, TaKk W MaTepuaja M3 JUTEepaTypHbIX HMCTOYHUKOB; -
KOPPEKTHO OTBETUTh HA BOIPOCHI, 33JjaBa€éMbl€ B XOJI€ YCTHOI'O ONpOca MO TeMaTHKe
MOJIYYEHHBIX BOMPOCOB; - MPEAOCTaBUTh OTIAKEHHYIO, KOPPEKTHO pabOTaIoNIyIo
MporpamMmy, pe3yJIbTaThl BBIMOJIHEHUS KOTOPOM COOTBETCTBYIOT MPAKTHYECKOMY
3a/IaHUI0; - OTBETUTh HA BOINPOCHI MPENOJaBaTENsl, KacarolUuecs HENOCPEACTBEHHO
TEXHOJIOTHH BBIIIOJHEHUS NMPAKTUYECKOTO 3aJlaHusl; - CBOOOJHO OPUEHTHPOBATHCS B
TEPMUHOJIOTUM TeX TeM (pa3AesioB) AMCHUIUIMHBL, K KOTOPBIM HpPUHAAJIEkKAT
MOJIyYeHHBIE TEOpPETHYECKHE BOMPOCH M MpakTHUeckoe 3ajaHue. B ciydae
NPUMEHEHHUS B 00pa3oBaTeIbHOM MPOIECCe AMCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI o0yJaromuecs pabotaroT B koMane "Microsoft Teams".

10. Ilepeyenr HHGOPMANMOHHBIX TEXHOJOIHH, MCHOJb3YyeMbIX MPH OCYLIECTBJICHUHU
o0pa3oBaTe/ILHOIO Ipouecca Mo AMCUMILIMHE (MOAYJII0), BKJIIYAs IepeYyeHb MPOrpaMMHOIO
ol0ecreyeHnst 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEO0X0AMMOCTH)

Ilepeuenn

MH(OPMALIMOHHBIX ~ TEXHOJOTUH,  MCHOJB3YEMBIX  TPU  OCYHIECTBICHUU

00pa3oBaTeNbHOIO TMpollecca M0 AUCHUIUIMHE (MOAYNI0), BKIOYas IepedyeHb MPOrpaMMHOTO
oOecnieueHrs 1 MHGOPMAIMOHHBIX CIPAaBOYHBIX CHCTEM, IpejactasieH B llpunoxenun 3 k paboueit
IIporpaMMe AUCLUUIIIUHBI (MOIYJIS).




11. Onucanue MaTepuajibHO-TEXHHUYECKOWH 0a3bl, He0OOXOAMMOIl JJs1 OCYyUIeCTBJICHHUS
o0pa30BaTe/IbHOIO Mpouecca Mo AUCHUIIHHE (MOAYJII0)

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

[Tomemenuss A CaMOCTOSITENIbHOM ~ paboThl  OOyYaromMxcsi,  YKOMIUIEKTOBAHHBIE
CHEIMAIM3UPOBAHHON MEOENIbI0 W OCHAIEHHBIC KOMITBIOTEPHOW TEXHUKOH C BO3MOXXHOCTBIO
noakoueHuss K cetu "MHTepHEeT" M obOecrneueHHeM J0CTyna B 3JICKTPOHHYH) HH(POPMAIMOHHO-
obpazoBarenbHy0 cpeny KOV,

Y4eOHble ayAUTOpUH — TIOMEIICHHS ISl MPOBEACHUS 3aHITHH JICKIIMOHHOTO THIA, 3aHATHU
CEMHUHAPCKOTO THUIA, TPYIIOBBIX W WHIAMBHIYAIBHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJIS H
MIPOMEKYTOYHOM aTTECTAIlH, YKOMIUIEKTOBAaHHbIE CIICIIMATIBLHON MEOENbI0 M 000PyI0BaHHEM:

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

Pabounii kaOMHET — TOMEIIEHHE I XPaHEHUS M NPOPHIAKTHYECKOTO OOCITYyKUBaHUS

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 BOCIIpHUATUC I/IH(i)OpMaIII/II/I O6y‘IaIOIIII/IMI/IC$I HHBaJIMJaMMW W JHLaMH C
OI'paHUYCHHBIMH BO3MOXXHOCTAMU 3010POBbS:

- CO3JaHHE TEKCTOBOM BEpPCHM JIOOOr0 HETEKCTOBOTO KOHTEHTAa [UISi €ro BO3MOXKHOTO
peoOpa3oOBaHus B aTbTePHATUBHBIC (DOPMBI, YAOOHBIC IS PA3IMYHBIX TIOJIB30BATEIICH;

- CO3/laHH€ KOHTEHTa, KOTOPBIH MOXKHO IMPEACTaBUTh B PAa3IMUHBIX BHJAX O€3 MOTEpU JaHHBIX
WIH CTPYKTYPBI, IPETyCMOTPETh BOZMOKHOCTh MAacIITAOMPOBaHUS TEKCTa U N300pakeHui 0e3 morepu
KauyecTBa, IPEAYyCMOTPETh IOCTYITHOCTD YIPaBIEHUS KOHTEHTOM C KJIaBUATYpHlI;

- CO3/1aHH€ BO3MOXKHOCTEH JUIsi 00ydaroluXcsi BOCOPUHUMATh OAHY U Ty XK€ MH(pOpMaluio U3
pa3HbIX MCTOYHHKOB - HalpuMep, TaK, YTOOBI JIMLA C HAPYUICHUSMHU CllyXa MOJydaau MH()OpMAIUo
BHU3yaJIbHO, C HAPYLIEHUSIMHU 3PEHHUS - AyAHAIBHO;

- MIPUMEHEHHUE NPOrPaMMHBIX CPEICTB, 00ECIEUMBAIOLINX BO3MOKHOCTh OCBOCHHS HABBIKOB U
yMeHu#l, GOopMHpPYEeMBIX IUCHMIUIMHOM, 3a CuU€T aJbTEepPHATHUBHBIX CIIOCOOOB, B TOM 4YHCIE
BUPTYaJIbHBIX JJAOOPATOPHUM U CUMYJISIIUOHHBIX TEXHOJIOTHIH;

- NPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMM Ul mepeaayu uHpopMaluy,
OpraHu3alMi  pPa3IMYHbIX (OpPM HMHTEPAKTHBHOM KOHTAKTHOM paboThl oOywaromerocs ¢
npernojaBaTeyneM, B TOM 4YHcie BeOMHApOB, KOTOPbIE MOTYT OBITh MCIOJIB30BAaHbI JJIsi MPOBEIEHUS
BUPTYaJbHBIX JIEKIMHA C BO3MOYKHOCTBIO B3aMMOJEHCTBHSA BCEX YYACTHUKOB JUCTAHIIMOHHOIO
oOyueHusi, MPOBEACHUS CEMHHApPOB, BBICTYIUICHHS C JOKJIAJAaMHM W 3aIIUTHl BBIIOJHEHHBIX padoT,
MPOBE/ICHUS] TPEHUHIOB, OPraHU3aIMH KOJIJIEKTUBHOM paboThI;

- MNPUMCHCHUC OUCTAHIHOHHBIX O6p8.30BaTeJIBHBIX TEXHOJIOT Uit IJIsT OpraHu3annuun (I)OpM
TEKYIIETO U IMMPOMEKYTOYHOI'O KOHTPOJIA,

- YBCIHMYCHHUE MPOAOJDKUTCIIBHOCTH Caadyun O6y‘—IaIOHH/IMC$I UHBAJIMIAOM WJIX JHAIOM C
OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/10pOBbSl ()OPM MPOMENKYTOUYHOW aTTECTAIlMM 1O OTHOLICHHIO K
YCTaHOBJICHHOH TPOJIOJDKATENIEHOCTH MX CIIAYH:

- MPOJIOJDKUTENFHOCTH ClIa4M 3a4€Ta WMJIM SK3aMEHa, MPOBOJMMOTO B MHCEMEHHOU (hopme, - HE
6onee ueM Ha 90 MHUHYT;

- TPOJOJDKUTENFHOCTH IOATOTOBKM OOYyYaroIlerocss K OTBETYy Ha 3a4ére WIM HK3aMeHe,
MIPOBOJIMMOM B YCTHOU (opme, - He Oosee uem Ha 20 MUHYT;

- IPOJOJKUTEIFHOCTH BBICTYIUIEHUSI 00yYaroerocs Mpy 3alluTe KypcoBoi paboThl - He Oosee



4yeM Ha 15 MuHYT.

[Tporpamma cocraBneHa B coorBercTBuu ¢ TpeboBanusiMu @I'OC BO u yueOHBIM IUIAHOM TIO
Harnpasienuto 01.03.02 "IIpuknannas marematrka u uHGopmaTuka"
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1. CooTBeTcTBHE KOMIIETEHUMH IVIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 AUCHUIJIMHE

(MmoayJ110)
Kon u | Uuaukaropbl pocTukeHusi | OueHoYHbIe CPeACTBA TEKYIEero
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
obecrnieyeHus BBIUMCIIUTENIBHBIX ~ CUCTEeM,  Mojeau | 7. [Ipou3BoAHBIE THUIIBI JTAHHBIX B
MapajieabHbIX BeruMCIUTENbHBIX | MPI
MPOIECCOB, KOHIenuuo | 8. VYnpasnenue rpyIiamMu
HEOTPaHUYEHHOTO napajien3mMa, | MpoIeccCoB U KOMMYHHUKATOpaMH.

MOJICJIM MHOTOIPOIIECCOPHBIX CHCTEM C
o0mel W pacmpelelecHHONW IMaMSThIO,
MO/IEJIb KOHBEUEPHOU CUCTEMBI.

YMeTh pa3pabaTeiBaTh, OTIAXKHBATH H

3aIrycKaTthb Ha UCIIOJIHEHUE
napaiesbHbIe MIPOTPaMMBI c
ucnons3oBanueM ¢yHkiuit  MPI  wu
OpenMP.

Brnanets HaBbIKAMHU pelLeHus
Pa3IMYHBIX CIOXKHBIX BBIYUCIUTEIHHBIX
3a1ad4, TpeOyoIMX pa3paboTKu
COOTBETCTBYIOIINX napajieTbHbBIX
QITOPUTMOB M UX  NPOrpaMMHOM

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

YPaBHEHUHU

12. [TapannensHbie METO/IbI
peleHus Qg depeHInaIbHbIX
ypaBHEHUU B YaCTHBIX
MIPOU3BOIHBIX

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

1. Bgenenwme. Ilenu, 3amaum u
poOIeMbI napajieIbHbIX
BBIYUCIIEHUN

2. MopenupoBaHue W aHaIM3
NapajuleIbHbIX aITOPUTMOB

3. OueHka KOMMYHHKaIlMOHHOW
CIIOHOCTHU napauiebHbIX
aJITOPUTMOB

4. [IpuHIHTIBL pa3paboTku
napajuIeTbHBIX METOJIOB
5. Nutepdeiic
coobuienuit MPI

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

8. VYnpasnenue rpyIIaMu
IIPOLIECCOB U KOMMYHMKATOpaMH.
BupTtyanbHbie TOnonoruu
9. ITapanienbHble

nepeaayn

MCTOABI




YMHOXEHHUSI MaTpHUIbl Ha BEKTOP.

[TapannensHble METO/IbI
MaTPUYHOTO YMHOKEHHUSI.
10. TexHonorus

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. HHutepdeiic
coobmienuit MPI

7. Ilpou3BOAHBIE TUIIBI TAHHBIX B
MPI

10. TexHomorus
nporpammupoBanust OpenMP.

nepeaadun

IIpomekyTOYHAA aTTECTALMA:
DK3aMeH (KOHTPOJIbHBIE BOITPOCHI)

ITK-8 — CriocoOeH k
pa3paboTke
CTpaTeruu
TeCTI/IpOBaHI/ISI nu
yIIpaBIICHUIO
IPOIIECCOM
TECTHUPOBAHUS
IIPOrPaMMHOI0
obecrnieueHUs

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

KOMMYHHMKATOpbl, (QyHKIMH  OoOMeHa
COOOILIEHUAMHA THUIIA 'TOYKa-TOYKa'":
OJMOKMpYIOUIMI W HEOJIOKUPYIOIUN
OOMEH, CHHXPOHHbIE U CTaHJapTHBIE
MOCBIJIKM ~ COOOIIEHHUH, TEXHOJIOTHIO
[IPOrpaMMUPOBAHUS OpenMP,
MOCJIEZIOBATEbHbIE U  TapajljiesIbHbIe
HUTHU IPOrpaMMBl, OpraHH3aL1Io
MapajuleNIbHBIX CEKLMH, MapajiebHble
LUKIbl, JUPEKTHBBl CHHXPOHHU3ALMH,

cneunpukanun OpenMP s a3sikoB C
n C++.

Vmethb BBIIIOJIHATH aHanmu3
s dexTUBHOCTH pacnapaieIMBaHus
aIrOpUTMOB c HCIOJIb30BaHHEM
Pa3IMYHBIX CHCTEM OpraHu3aIuu
B3aHMMOJEHCTBHUS BETBEH.

Bnagerr  HaBBIKAMH — HCIIOJIL30BaHUS
Pa3IUYHBIX CHCTEM OpraHu3aIun

B3aUMOJIEHUCTBUS BETBEM.

Tekymuii KOHTPOJIb:

1. Jlabopamopnuvie
no memam:

6. Omnepauuu nepegadyd JaHHBIX

MEXy AByMs npoueccamMu B MPI

7. 1lpou3BOJIHbIE THUIIBI JAHHBIX B

MPI

8. VYnpasnenue rpyIIaMu

MPOIIECCOB M KOMMYHHKaTOPaMH.

BupryanbHbie TOnosoruu

0. [TapannensHbie METO/IbI

YMHOXXEHHSI MaTpUIlbl Ha BEKTOP.

[TapannensHbie METOJIbI

MaTpUYHOTO YMHOXKEHUSI.

10. Texuomorus

nporpammupoBanusi OpenMP

11. Pemrenne cHucTeM JIMHEHHBIX

padomuwt

ypaBHEHUU

12. [TapannensHble METObI
penieHus b hepeHIHaTbHBIX
yYpaBHEHUI B YaCTHBIX
MTPOM3BOTHBIX

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

1. Beenenme. llenn, 3amaun u
po0IIeMbI napauieNbHbIX
BBIYMCIICHU I

2. MogenupoBanue U
HapaJIJIeJII:HBIX aJIFOpI/ITMOB

aHaJlin3




3. OieHka KOMMYHUKAIIHOHHOM
CJI0’KHOCTH napajuieIbHbIX
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.
Bupryanbabie Tonosioruu

9. [TapanmnensHble METO/IbI
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. MHOTrOmoTo4YHOCTH B Qt.

3. Konmponvnaa paboma no
memam:

3. WnTtepoeiic nepenayu
coobmmenuit MPI

7. Ilpou3BoIHBIE THUIIBI JIAHHBIX B
MPI

10. Texnomorus
nporpamMmmupoBanust OpenMP.

IIpomexyTouHas aTrecTanms:
DK3aMeH (KOHTPOJIbHBIE BOIIPOCHI)




2. UnaukaTopbl oneHUBaHusi chOPMHPOBAHHOCTH KOMIETeH M i

KoMmn 3aureHo He 3auTeHo
ereHl | Boicoknii  ypoBeHb | Cpeanuii ypoBenb | Huzkmii ypoBeHb | Huxke moporosoro
us (oTaM4HO) (xopomo) (YA0BJIETBOPUTEJIBH | 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, olpezeeHue
BHBIX HBIX BBIUUCIIUTEIbHBIX | IEPEUUCIISIET napajuienu3mMa, He
BBIYHCIIUTEIBHBIX CUCTEM, OCHOBHBIE OCHOBHBIE  THIIOBBIE | MOXET
CHUCTEM, TUIIOBBIE | TUIIOBBIE TOMOJIOTHU TOTOJIOTUU CXEM | MEepeUUCInTh
TOIIOJIOTUHU CXEM | CXEM KOMMYTallWH, KOMMYTalluu U | OCHOBHBIE THUIIOBBIE
KOMMYTallUH, KJIaccu(UKAITUIO HEKOTOpbIE UX | TONOJIOTUU CXEM
KJ1accu(uKaLuio MHOTOIPOLIECCOPHBIX 0COOEHHOCTH, xommyTtanuu. He
MHOTOIPOLIECCOPHBIX | BHIUUCIUTEIbHBIX VIOPOIIEHHO U C | 3HaeT
BBIYHCIIUTEIBHBIX CUCTEM I10 HECKOJIBKMM | HETOYHOCTSIMHU KJ1accu(pUKaIUI0
CHUCTEM, MOJIENH | KBaJU(UKALMOHHBIM BOIPOU3BOJUT MHOTONPOIIECCOPH
HapajuIeIbHBIX IPU3HAKaM, OCHOBHBIE | KJacCHU(UKAILIUIO BIX
BBIYHCIUTENbHBIX MOJIEJIH NMAPAIIENbHBIX | MHOTOIPOLECCOPHBIX | BBIUUCIUTEIbHBIX
IIPOLECCOB M HX | BBIYACIUTEIBHBIX BBIUNCIIUTEIbHBIX CUCTEM, HE MOXKET
0COOEHHOCTH, IIPOLIECCOB U UX CHUCTEM, MOJKET | Ha3BaTb OCHOBHbIE
KOHLEMIUIO KIIFOUEBBIE ITPU3HAKH, Ha3BaTh OCHOBHBIE | MOJENN
HEOTrpaHUYEHHOTO MOJIENH MOJIETN napauIeIbHbIX
napajuieIm3ma, MHOTONPOLIECCOPHBIX napauIeIbHBIX BBIUNCIIUTEIbHBIX
MOJIETHN CUCTEM ¢ o011el 1 BBIYHUCITUTENbHBIX IIPOLIECCOB.
MHOTOIPOLIECCOPHBIX | paclpeAcIeHHON IIPOLIECCOB.
CUCTEM C OOleld U | HaMsThIO.
pacrpeneeHHON
MaMSThIO, MOJEJIb
KOHBEHEPHOU
CHCTEMBI.
Ymeer VYmeer paspabatbiBath, | YMeeT pa3zpabarbiBaTh | He yMeeT
pa3pabarbIBaTh, OTJIa)KUBATh M| U  3alyckatb  Ha | pa3pabarbIBaTh,
OTJIa)XKUBATh U | 3aIlyCKaTh Ha | UCIIOJIHEHUE MPOCTHIE | OTIIAKUBAThH "
3aIycKaTh Ha | UCIIOJIHEHUE napajuiesibHble 3aIycKaTh Ha
HCIIOJIHEHUE napajulebHbIe IIPOrpaMMBbI 110 | UCTIOJIHEHUE JaXKe
napasuiesbHble MIPOrpPaMMbI C | THIIOBBIM 3a/IaHUSIM C | IPOCTHIE
IIPOrpaMMBbl C | UCIIOJIb30BAaHUEM HCII0JIb30BaHUEM napajuleJIbHbIe
HCII0JIb30BAHUEM byHKIUI MPI U | Haubosee  MPOCTHIX | IPOrPaMMBI
¢ynkuuit  MPI  u | OpenMP, ucnonssys, B | pynkuuit  MPI  u | ucnons3oBanueM
OpenMP, B Tom uucne | ocHoBHOM,  THmoBBIe | 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
JITOPUTMOB. IIPOrPaMM.
Bnaneer HaBBIKAMU Bnaneer HaBbikamu | Bnaneer  HaBblkamu | He BJIAJICET




CaMOCTOSITEITLHOTO CaMOCTOSITENILHOTO pelieHus MPOCTHIX | HABBIKAMU
pelIeHHs pa3NuYHbIX | (IPU  HE3HAYUTEIHHOM | BHIYMCIUTEIBHBIX pereHus Jaxe
CJIOKHBIX BMeEIIATEIbCTBE 3a1a4y (mox | mpOCTHIX
BBIUUCIIUTEIBHBIX Iperno/iaBaTes) KOHTPOJIEM BBIYUCITUTENBHBIX
3a/1a4, TpeOyIOMuX pelieHus TUTIOBBIX | IIPENOAaBaTess), 3a/a4, TpeOYIOLIX
pa3paboTku BBIUHCIUTEIbHBIX TpeOyIoLX pa3paboTku  WiIn
COOTBETCTBYIOILIUX 3ajad, TpeOyIOIMX | IPUMEHEHHS TUTIOBBIX | IPUMEHEHUS
HapajuIeIbHbIX pa3paboTKu napaieNnbHbIX THUIIOBBIX
QIITOPUTMOB U UX COOTBETCTBYIOIIUX QITOPUTMOB U UX | MapaJJICIbHBIX
IIPOrpaMMHOMN napajieIbHBIX MPOrpaMMHO QITOPUTMOB M HX
peauzaluu, QITOPUTMOB M HX | peallu3alluu, IPOrpaMMHOM
HCIOJIB3YS IIPOrpaMMHOI HCIIOJIB3YS peanusanuu,
MIPOrpaMMHBIE pean3alnu, UCIoJb3ys | MPOrpaMMHBIE UCIIOJIB3YS
tatgopmsr MPI, IIPOrpaMMHbIE 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 PUHIAITBL
MIOCTPOCHUS u|u peammzauuun MPI- | mpoGenamu U | IOCTPOCHUS u
peanmn3anuu MPI- | mporpamm, o0mie | HeTOYHOCTSIMU o0mmme | peanm3zanuun  MPI-
MpOrpaMm, oburye | pyHKIUH MPI, | npuHIUIBI nporpamM, OOIIHe
byHKINN MPI, | KOMMYHHKaTOpHI, IIOCTPOCHUS U | QyHKIUHU MPI,
KOMMYHHKATOPBI, OCHOBHBIE GyHKIUY | peanu3ainuu MPI- | KOMMYHUKATOpHI,
byHKIIUU oOmeHa | oOMeHa COOOIIEHUSIMH; | IPOTPAMM, oOiue | mpocTeime
COOOIIEHUSAMHA  THIIA | TEXHOJIOTHUIO byHKIIIN MPI, | pynkuuu  oOmeHa
'TOYKa-TOYKA': IIPOrpaMMHUPOBAHUS KOMMYHHKATOPHI, COOOILIEHUSIMU;
OIOKUpYIOIIU I u | OpenMP ee rnaBHOE | mpocTenne TEXHOJIOTHUIO
HEOJIOKHUPYIOLIU I ormuune ot  MPI, | dynkuun oOMeHa | mIporpaMMUpPOBaHU
OOMEH, CHHXPOHHBIE | IOCIEOBATENbHbIE U | COOOLICHUSIMU; g  OpenMP, eé
u CTaHJAapTHBIC | MAPAJUICIIBHBIE  HHUTH | TEXHOJOTHIO ornmuus ot MPI,
MOCBUIKHA COOOILEHHH, | TPOrpamMMsl, IpOTrpaMMHUPOBAHUS HOCJIEeI0BaTENbHbIE
TEXHOJIOTHIO OpraHU3alIHIo OpenMP, ee rnaBHoe | U mapajienbHbIE
IPOrpaMMHUPOBAHUS napajjieNIbHbIX CeKIMi, | otmuuue 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++. HE00XO0IMMBbIE JUIS | TTapajuleIIbHbIE
IIPOrpamMMBbl, MOCTPOCHUS IIUKJIBI, JUPEKTUBBI
OpraHU3aIHIo MPOCTEHIINX CHHX POHH3AIHH,
napaiebHbIX napasieNbHbIX cneuuduKanuu
CEeKIIM, nporpamMmMm Ha s3blke | OpenMP U
NapajuleibHbIC C. s13pIK0B C 1 C++.
[UKJIBI,  JUPEKTHUBBI
CHUHXPOHH3AIHH,
cnenudukanumn

OpenMP nnst s13bIKOB
Cu C++.

Ymeer
aHaIu3
s dexTuBHOCTH
pacrnapanieTuBaHus
Pa3IMYHBIX

BBIITOJIHATH

Ywmeer BBITIOJIHATH
aHanu3 3(QQeKTUBHOCTH
pacnapasuieIuBaHus
TUIIOBBIX JITOPUTMOB C
UCIIOJIb30BaHUEM

Ymeer
aHaIn3
s exTuBHOCTH
pacnapainaeauBaHus
MPOCTEUIINX

BBIIIOJIHATH

He yMeeT
BBITIOJHATh aHAIN3
s dexTuBHOCTH
pacnapanieTuBaHu
s QJITOPUTMOB.




aJITOPUTMOB C | pa3IMYHBIX CHCTEM | aJITOPUTMOB c

HCII0Ib30BaHUEM OpraHu3alu HCIIOIb30BAaHUEM

Pa3IMYHBIX ~ CHCTEM | B3aUMOJCHCTBUS TOJILKO

OpraHu3aluu BETBEH. OTPaHUYCHHOTO

B3aUMOJICUCTBU HaOopa Mojelel u

BETBEH. KPUTEPUEB.

Bnaneet HaBBIKAMU Bnaneer HaBbIikamu | Bnaneer  HaBbikamu | 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.
BETBEM B  IPOCTHIX
BBIYMCIIMTEIILHBIX

3agadax.




3. Pacnipenesienue o1eHOK 32 (pOPMBbI TEKYIIEr0 KOHTPOJISA U IPOMEKYTOYHYIO AaTTeCTALNIO

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

[TpomesxyTouHas aTTecTanus — SK3aMeH.

DK3aMeH HallelIeH Ha KOMIUICKCHYIO TIPOBEPKY OCBOCHUS JUCIUILINHBI. DK3aMEH MPOBOJIUTCS B
YCTHOW WJIM MHCbMEHHOW (hopMe 1o Omiietam, B KOTOPBIX COJIEPXKATCsS BOIPOCH (3a/1aHusl) 110 BCEM
TeMaM Kypca — Bcero 37 BOIIPOCOB.

KonTtpomnbHbie Borpocs! — 50 6aiuioB, 1o 25 0auioB 3a OTBET Ha KaXKIblii BOPOC

Hroro 25+25 = 50 6amnos

OOmiee KOJIMYECTBO OA/UIOB IO JUCHUIUIMHE 33 TEKYIIMA KOHTPOJb M IMPOMEKYTOUHYIO
arrecranuto: 50+50=100 Ganos.

CooTBeTcTBHE 0ANIOB U OLICHOK:

Jlnst 3xk3amMena:

86-100 — oTiinyHO;

71-85 — xoporo;

56-70 — y10BJIETBOPHUTEIIHHO;

0-55 — HeyIOBIETBOPUTENBHO.



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

4.1. OnleHoOYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI
4.1.1. JIaGopaTopHbie padoThI

4.1.1.1. Ilopaooxk nposedenusn u npouedypa OyeHuUBaHus:.

JIaGopatopHbie pabOThI BBIOIHAIOTCS IO CIEAYIOIIMM 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 METOJbI YMHOXKEHHUSI MaTpuIlbl Ha BekTop. IlapannenbHble METOABI
MaTPUYHOTO YMHOKEHHUSI.

10. Texnonorus nporpammuposanus OpenMP

11. Pemenue cuctem JIMHEMHBIX YpaBHEHUM

12. TapanenpHbIe METOIBI pelieHus AU PepeHINATHHBIX YPABHCHHA B YACTHBIX IMPOU3BOIHBIX

13. MuoromnoroyHocTh B Qt.

B aynutopun, ocHamEHHOW COOTBETCTBYIOUIMM OOOpYyAOBaHUEM, OOydYaroIUecs MPOBOJAT
y4eOHbIEe SKCIEPUMEHTHI U TPEHUPYIOTCS B MPUMEHEHUU MPAKTUKO-OPUEHTUPOBAHHBIX TEXHOJIOTHIL.
OrneHuBarOTCs 3HAHME MaTepHalia U YMEHHME MPUMEHSATHh €ro Ha MPaKTHKE, YMEHUS W HaBBIKUA IO
pabore c¢ oOopymoBaHHEM B COOTBETCTBYIOLICH mpeameTHOl obnactu. I[locrme BbIMONHEHUS
n1a00paTOpHOI PabOTHI OCYIIECTBIISICTCS 3alIMTa MOMYYCHHBIX Pe3ylIbTaToB; O()OpPMIICHHE OTYETa HE
TpeOyercs.

Pexomenayemasi cxema BBINTOJTHEHHS 33aHUN K Ja00OpaTOpHOH paboTe 1Mo JaHHOUN JUCHUIUINHE
BKJIIOYAET CIIEAYIOILIUE ITaIbI:

— O3HaKOMJIEHHE C 3aJJaHUEM.

— N3yyeHne HE0OX0IMMOI0 TEOPETHUECKOT0 MaTepuaIa.

— N3yueHune npuMepoB BBINOJIHEHUS 3a/1aHMUSL.

— Pa3zpaboraTh airOpuTM pelieHrs MOCTaBIEHHOM 3a/1auH.

— BreimonHenue 3amaHus B COOTBETCTBMU C pa3pabOTaHHBIM aJTOPUTMOM (peamn3aius
pelieHnus).

3amuTa 1a00paTOpHON pabOThl 3aKJIIOYAETCs B MPOBEPKE MpernojaBaTesieM 3aJaHUs COTJIACHO
ONpeJIeJICHHOMY BapuaHTy. B Xoze 3amuThl penoaaBarelip 3a/1a€T CTYACHTY BOIPOCHI, KAaCaIOIIHUECs
TEXHOJIOTMM BBIMOJHEHUSI 3aJlaHus, a TakKXKe COOTBETCTBYIOIIETO JICKIIMOHHOTO MaTepHuaa.
HecnocoOHOCTE CTyneHTa rpaMOTHO OTBETUTH HA TOCTaBICHHBIE BOMPOCHI SBISETCS MOBOJIOM IS
MPENoaBaTelisi YCOMHUTHCSA B aBTOPCTBE PaOOTHI.

B cnywsae mpumeHeHus B 00pa3oBaTEIbHOM MPOIECCE AUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUI 00yJaroIyecs BBIIOIHSAIOT 3a/1aHus Ha CIeAYIOUINX MIaTgopmax u pecypcax:

— B KkomaHzae «Microsoft Teams».

4.1.1.2. Kpumepuu ouyenuganus

MexaHu3M OlLleHUBaHUS J1abOpaTOPHBIX padoT:

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

3aaHue BHITIOJHEHO MOTHOCTHIO U 0€3 OmMO0K, 00yJaronIuiicss Crioco0eH OOBICHUTh METOBI U
QJITOPUTMBI, UCTIOJH30BAaHHBIC TIPH PEIICHUH 3a]auu.

2) 71-85% oT MakCHMaJIbHOTO YKCia 0aioB

3aaHue BBIMOJHEHO TMOJHOCTHIO C HE3HAYMTEIBHBIMU OINMOKaMHU, OOYyYaromIuiicsi crocoOeH
OIMCaTh AITOPUTM PEIICHHS 33Ja4H.

3) 56-70% oT MaKCHMaJIbHOTO YHCIIa OAIIJIOB

3amaHuie BBHITIOJHEHO OoJiee YeM HAIOJIOBHHY, B PEIICHUU MPHUCYTCTBYIOT CEPhE3HBIC ONIMOKH,
o0yyJaroImuiics crocobeH onucarh NOPSAA0K CBOUX JEHCTBUM MPH PEIICHUH 33Ja4u.



4) 0-55% oT MaKCUMAaJIbHOTO YKClIa 0aIoB
3ajaHue BHITIOJHEHO (PparMEHTapHO WJIM HE BBITIOJHEHO BOOOIIE, 00yJalomuics He CIOCOOCH
OOBSICHUTH CMBICII CBOMX JCHCTBHI MPU BBIMTOJHEHUU PAOOTEHI.

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
yYMHOKeHUSs cpeacTtBamu MPI.

JlaboparopHas padota 3. [TapamnensHoe nporpammupoBanue ¢ OpenMP.

JlaGopaTopHass pabota 4. UucieHHOE pEIICHHE CHCTEM OOBIKHOBEHHBIX IH(GhepeHIInaTIbHbIX
ypaBHEHHH Ha IIPUMEPE PEIICHUS 3a1a41 MOJICIIMPOBAHUS MO3Ta.

KoHTponbsHBIE BOIIPOCH MpH 3aIuTe 1a00paTOpHOIl paboThI:
. B ueM cocTout nenb paboTsI?
. Kakue 3a1aun Hy»HO pelIuTh B IPOLECCE BHIOJHEHUS pabOThI?
. OnuimTe MEeTOAUKY BBIITOJHEHHS paOOThI.
. 3anuIMTe OCHOBHBIE PACYETHBIE COOTHOILICHHS, UCTIONIb3yeMbIe B paboTe.
. Kakoe nporpammHoe u annapatHoe odecrieueHue CIOob3yeTCsl P BBIIOIHEHUU paboThI?
. Kpatko omummTe nporiecc BBITOIHEHUS paOOTHI.
. OnuiumTe OCHOBHBIE PE3yJIbTaThl, IOJYyYEHHbIE B IPOLIECCE BHIIIOJHEHUS PAOOTHI.
. COOTBGTCTBYIOT JIK TITOJTYYCHHBIC PE3YyJIbTAaThl U3BCCTHBIM TCOPCTHICCKUM MOJIOKEHUSIM?
9. Kakue BbIBO/IbI MOKHO CZEJIAaTh [0 Pe3ysIbTaTaM BBIIOIHEHUs pabOThI?
10. Ilpm pemieHMM KakuX NPAKTUYECKUX 3a7ad MOTYT OBITh MCHOJIb30BaHbI IOTY4aeMble
pe3yJbTaTel?

0NN DN KW~

4.1.2. YcTHblii onpoc

4.1.2.1. llopaoox nposedenus u npoyeoypa OueHueaHus
VY CTHBIN OnpOC TPOBOJUTCS TO CIAEAYIOIIMM TeMaM:

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

2. MonenupoBaHue U aHaJIN3 MapauieIbHbIX allTOPUTMOB

3. OneHka KOMMYHUKAIIMOHHOM CJI0KHOCTH NapajuIeNbHbIX aJITOPUTMOB

4. [TpuHIMIBI pa3pabOTKH MapaieNbHbIX METOIOB

5. Unrepdeiic nepenaun coodmenuit MPI

6. Onepanuu nepenayn JaHHBIX MEXKIY ABYyMs mpoieccamu B MPI

7. IlpousBoiHbIE TUTIBI JaHHBIX B MPI

8. YrpaBneHue rpynnamMu mporeccoB ¥ KOMMYHUKAaTOpaMu. BUpTyalbHbBIE TOMOJIOTHH

9. TlapamrenpHBle METOABI YMHOXXEHHS MAaTpUIlbI Ha BekTop. [lapayielbHbIE METOIbI

MaTpUYHOTO0 YMHOXKCHHUS.

10. Texnonorusa nporpammupoBanus OpenMP

11. Pemienne cucreM JMHEWHBIX YpaBHEHUN

12. TapannenbHble METObI pelieHus: AMPPepeHInanbHbIX YPaBHEHUN B YACTHBIX MTPOU3BOIHBIX

13. MHuoromnoTouHocTs B Qt.

VYCTHBIH Ompoc MPOBOAMTCS BO BpeMsl ayAUTOpHON paboTel. OOydwarommecs OTBEYalOT Ha
BOIIPOCHI NIPENOJABATENS, YYaCTBYIOT B JUCKycCHH. OLIEHNBAETCS yPOBEHD JOMAIIHEW MOATOTOBKH IO
TeMe, CIOCOOHOCTh CHCTEMHO M JIOTUYHO U3JlaraTh MaTepuai, aHalu3upoBaTh, (POpMyIHpOBaTh
COOCTBEHHYIO MTO3UIIMIO, OTBEYATh Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI.

B cnyuae npumeHeHus B 00pa3oBaTEIbHOM IPOLECCE IUCTAHLMOHHBIX OOpa30BaTEIbHBIX
TEXHOJIOTUH 00ydaronrecs BHIMOJIHAIOT 33/1aHUs Ha CIICAYIOIIMX MIaTgopMax U pecypcax:



— B koMauue «Microsoft Teamsy.

4.1.2.2. Kpumepuu ouyenuseanusn

MexaHU3M OIICHUBAHUS OTBETOB IIPU YCTHOM OIPOCE:

1) 86-100% oT MakcHMaJIbHOTO YKCia OaIoB

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

- MOXeET JaTh MOAPOOHOE ONMUCAHNE U TPOBECTU CPABHUTEIBHBIN aHAN3 Pa3IMYHBIX TOXO0/I0B
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 MakCHMaJIBLHOTO YKcia 0aioB

- OCHOBHBIE TEOPETHUECKHUE TTOJIOKEHUS 110 pACCMAaTPUBAEMOMY BOIIPOCY;

- MOKET OMKCATh Pa3IMUHBIE MMOAXO0/IbI K PEIICHUIO pacCMaTpUBaeMOi 3a/1a4;

- KOPPEKTHO HCIIONIb3YET MOHIATUIHBIN aIapar;

- BBICKA3bIBA€T CBOIO TOUYKY 3PECHHUS.

3) 56-70% oT MaKCHMMaIbHOTO YKCiIa OaIoB

- UMeeT o011ee IpeCTaBIeHNue O IpeaMeTe 00CYKACHUS, CIIOCO0aX PEIIeHUs pacCMaTPUBAEMO
3aJauu;

- IOITYCKaeT OLIMOKYU MPY UCTIOIH30BaHUU MOHATUIHHOTO arapara;

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

4) 0-55% oT MakCUMaJIbHOTO YKcia OaIoB

- HE BJIQJICET TEOPETUUECKUM MATEPHUAIOM;

- HE BJIa/IeeT MOHATUIHBIM aIapaToM;

- HE CTIOCOOEH BHATHO COPMYIIMPOBATH CBOM MBICITH.

4.1.2.3. Cooepicanue ouenounozo cpeocmea

[IpumepHBIE BOIIPOCHI 7 CEMECTD:

Tema 1. Benenue. Llenu, 3agaun v npoOsaeMbl apauieabHbIX BEIYUCICHUH

B uem 3akitoyaroTcsi OCHOBHBIE CIIOCOOBI TOCTHKEHUS apauiean3ma’

B yem MOryT COCTOATh pa3Indusi MapalIeIbHbIX BEBIYACIUTEIBHBIX CUCTEM?

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

B yem cocTosT mos10KUTEIbHBIE U OTPHUILIATEIbHBIE CTOPOHBI KIACTEPHBIX CUCTEM?

Kakue Tomnonoruu cereif nepeaayn 1aHHbBIX HanOosee MIMPOKO UCHOIB3YIOTCS IIPU MO-CTPOESHUU
MHOT'OIIPOIIECCOPHBIX CHUCTEM?

B 1em cocToaT 0coOeHHOCTH ceTeil mepeauu JaHHbIX Ul KJIacTepoB?

KakoBbI OCHOBHBIE XapaKTEPUCTUKHU CETEN NIEpeaun JaHHBIX ?

Tema 2. MoaennpoBaHue U aHAIN3 NapaJJIEIbHBIX AITOPUTMOB

Kak omnpenensercst moaeins "onepaunu - onepasibl"?

Kak onpenensercs pacnucanue 1Jis pacipeiesIeHUs] BBIYUCIECHUN MEXIY MpoLeccopaMu?

Kak onpenensiercst BpeMs BBIIOIHEHUS TAPAIIIEIBHOIO aJIrOpuTM™Ma?

Kakoe pacniicanue sBisieTcsi ONTUMAIbHBIM?

Kak onpenenuTs MUHEMaIbHO BO3MOKHOE BPEMsI pELICHNUS 3a1a4un?

Kakme ouenku crienyer  WCIOJNBb30BaTh B KAueCTBE  XAPAaKTEPUCTUKH  BPEMEHU
IIOCJIEI0BATEIBHOTO PEIIECHNUS 3a1a4u?

Kak ompenenuTs MUHUMaJIBHO BO3MOXKHOE BPEMs MapajlIeIbHOTO PEIIEHUs 3afadd Mo rpa-gy
?onepanab! ? onepauun??



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

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

Kak omnpenensitorcss HoHATHS yeKOopeHUs U 3pPpexTuBHOCTH?

Bo03MO0XHO 111 1OCTHXKEHUE CBEPXJIMHEMHOTO YCKOPEHUS?

B yem cocTouT mpOTUBOPEUUBOCTD MOKa3aTenel yckopeHus u 3ppexTuBHOCTH?

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

Kak dopmymupyercs 3akon Ampans? Kakoidl acnekT mapajuielbHBIX BBIYUCICHHH MO3BOJISET
YYECTh JTaHHBIN 3aKOH?

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

Tema 3. OuieHKa KOMMYHUKaLMOHHOM CJIOKHOCTH MApAJIJIENIbHBIX aJTOPUTMOB

Kakue OCHOBHBIE XapaKTEpUCTUKH MCHOJB3YIOTCS MJIs OLEHKH TOIOJOTUU CETH Iepeaaydu
nanHbix? [lpuBeaute 3HAaYEHHMS] XapAaKTEPUCTHK JJIi KOHKPETHBIX THIIOB KOMMYHMKAIIMOHHBIX
CTPYKTYp (MOnHBIN Tpad, TMHEHKa, peeTKa 1 JIp.).

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

B d4em cocrosT ocHOBHbIE MeToAbl Iepenaud 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 CeTH AJIsi TOMOJOTUI KOJblia, pelmeTku u runepkyoa? [IpuBeanute oneHKH BpeMEHHOU
TPYJAOEMKOCTH JJIsl 3TUX aJIFCOPUTMOB.

B ueM cOCTOAT alnropUTMbl BBINOJIHEHHS IEPEAAYd JAHHBIX OT BCEX IIPOLIECCOPOB BCEM
IpoLeccopaM CeTH JJIsi TOMOJIOTHI KoJblia, peleTku U runepkyda? IlpuBeaure oneHKH BpeMEHHOU
TPYAOEMKOCTH AJISl ATUX aJITOPUTMOB.

B uyem cocTosiT BO3MOXKHBIE QITOPUTMBI BBIMOJHEHUs] omepanuu peaykiuu? Kakoir u3
QJITOPUTMOB SIBJIIETCS HAWJIYYIIUM T10 BPDEMEHH BBITTOJIHEHUS?

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

B uem cocTOMT MOJNIE3HOCTh HMCHOJIB30BAaHUS JIOTMYECKMX Tonojorui? Ilpueenure 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. [Ipuniuns! pazpaboTKH MapaieabHbIX METOJIOB

B 4em coCcTOAT MCXOAHBIE NMPEAIIONIOKEHUS I BO3MOKHOCTH IIPUMEHEHHUS PACCMOTPEHHOU B
JIEKLIUU METOJUKHU Pa3pabOTKH MapaljiesIbHbIX alrOPUTMOB?

KakoBbl OCHOBHBIE JTambl MPOEKTUPOBAHMSA U  pa3padOTKM METOAOB MapauleIbHbBIX
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 coOCTOAT OCHOBHBIE MACWCTBUS Ha H3Tale MacIITaOMpOBaHUS HMerolerocs Habopa
nona3amay’?



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 cneayer noHMMATh MO/ NapajuIeIbHON NpOrpaMMon?

B uem paznuumne noHsTHiI mporecca u mporeccopa?

Kakoit munumaneubiii Habop Qynkumii MPI mo3Bosnser HadaTh pa3paboTKy NapaiedbHbIX
nporpamMm?

Kak omnuceiBaroTcs nepeaaBaembie COOOIECHUS?

Kak MoxHO Oopranu3oBaTh IpHEM COOOIIEHHUH OT KOHKPETHBIX MPOIECCOB?

Kaxk onpenenuts Bpems BoinonHenuss MPI-nporpammbi?

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

B yem paznuune napHbIX U KOJUIEKTUBHBIX ONEpaluii Iepeadn JaHHbIX?

Kakas ¢pynkuus MPI oOecnieunBaer nepeaauy JaHHBIX OT OJJHOTO Ipoliecca BceM npoueccam?

Uro noHnMaeTcs noJj onepauuen perykuuu?

B kakux cutyanusx cieayeT NpUMEHATh 0apbepHy0 CHHXPOHHU3AIHI0?

Kakue pexumsl nepenaun JaHHbIX MoAiepkuBatoTcst B MPI?

Kak opranusyercs HeOn0kupyronmii oOMeH faHHbIMH B MPI?

B uem cocrout nonsitue tynuka? Korna QyHKIMsS OJHOBpEMEHHOTO BBIIIOJIHEHUS NEperadd U
IIpYeMa rapaHTUPYET OTCYTCTBUE TYNHUKOBBIX CUTyallni?

Kakue xonnekTUBHBIE ONepaliy epeaayu JaHHbIX IperycMoTpensl B MPI?

Tema 7. IIponzBoaHbie TUIIBI JaHHBIX B MPI

UTo noHMMaeTcs 1oj MpoOU3BOIHBIM THIIOM JIaHHBIX B MPI?

Kakwne criocoObl KOHCTpYHpPOBaHHS TUIOB UMeroTcst B MPI?

B kakux cuTyanusx MokeT ObITh MOJIe3Ha YIaKOBKa U paclakoBKa JaHHBIX?

Tema 8. YpaBneHnue rpynnamu poueccoB 1 KOMMyHUKaTopaMu. BupTyanbHble TOIoI0OrnN
UYto nmoHMMaeTcs 1o rpymnion mpoueccos?

Crnioco6b1 popMUPOBAHUS TPYIIIHI?

UYro nonumaercsa B MPI nog koMmyHukaropom?

JUist 4ero MoxeT noTpedoBaThCS CO3/JaHNE HOBBIX KOMMYHHKATOPOB?

UYro nonumaercsa B MPI nmog BupTyansHO# TOMONOrNEn?

Kaxkue Buap! Tonosoruii npegycMorpensl B MPI?

JI71s 4ero MOXeT OKa3aThbCsl MOJIE3HBIM UCIIOIb30BAHUE BUPTYAIbHBIX TOMOJIOTUNA?

Tema 9. IlapannenbHble METOAbl YMHOXEHHS MaTpuilbl Ha BekTop. [lapamienbHble METOJIbI
MaTPUYHOTO YMHOKEHHUS.

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

B ueMm cocTouT nocTaHoBKa 3aa4d YMHOKEHHSI MaTPHIIbI HA BEKTOP?



[Touemy mpu pa3pabOTKe MapaUIeNbHBIX AITOPUTMOB YMHOXXEHHUS MAaTpPUIIBI HA 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 nocraHoBka 3aaul YMHOKESHHSI MaTPUIL?

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

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

Kakne cmocoObl pa3zieneHusi [OaHHBIX HCIONB3YIOTCA TPH  pa3pabOTKe MapajliebHBIX
IrOPUTMOB MaTPUYHOTO YMHOKEHUS?

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

Kakue wH(pOpMaMOHHBIE B3aUMOJCHCTBUS  BBIOJNHAIOTCS JUIsi OJNIOYHBIX aQJITOPHUTMOB
YMHOKEHHUSI MaTpull?

OneHuTe BO3MOXKHOCTH BBITIOJIHEHUSI MAaTPUYHOTO YMHOXEHHUS KaK IOCJIEeI0BAaTEIbHOCTH
onepanuii YMHOKEHHUSI MaTPUIIbl Ha BEKTOP.

JaiiTe 0OIIyr0 XapaKTepUCTUKY MporpaMMHON peanuszanuu anroputMa dokca. B yem moryr
COCTOATH Pa3jInyusl B IPOrPAMMHOM pealin3aliy APYTUX PaCCMOTPEHHBIX aJrOPUTMOB?

Tema 10. Texnonorus nporpammupoBanusi OpenMP

Tema 11. Perienue cuctem JIMHEHHBIX YpaBHEHUM

Uro npexacrapnseT coboi cucteMa JUHEHHBIX ypaBHeHUN? Kakue TUIbl ccTeM BaM U3BECTHBI?
Kaxue metoapl MOTyT ObITh UCIIOJIB30BAHBI JUIsl PEILIEHUSI CUCTEM Pa3HbIX THUIIOB?

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

B uem unes napamnensHoi peanuzamnuu metona ["aycca?

Kakne wuHpopManMoOHHbIE B3aMMOAEHUCTBHUS HMMEIOTCS MEXIy O0a30BBIMH IOA3a/a4aMu s
napajulesIbHOr0 BapuaHTa meroaa ["aycca?

KakoBsl noka3zatenu 3¢)()eKTHBHOCTH JUIsl apajuIeIbHOTO BapraHTa Merojia ['aycca?

B yem cocTout cxema mporpaMMHO# peanu3aiiy napauienbHOro Bapuanta metoja ['aycca?

B 4yem cocTouT uzes napauieabHON pean3alui METO1a CONPSKEHHBIX TPaTUCHTOB?

Kakoii n3 anropurmoB o6:aiaeT 0osblieil KOMMYHUKALMOHHON CI0XKHOCTBIO?

Tema 12. IlapamnenbHble MeTOIbl pemieHUs IU@GepeHINaTbHBIX YpaBHEHUN B YacCTHBIX
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 curyanusx Heo0X0ArMa CHHXPOHU3ALUS MTapaIIebHBIX BBIYUCICHUI?

Kak xapakTtepusyercsi moBeJeHUE MapajIebHBIX YYaCTKOB MPOrPaMMBbl MPU HAJIMYUH YCIOBUMN
COCTSI3aHMSI IOTOKOB?

B yem cocTout npobiiemMa B3auMOOIOKUPOBKU?

Kakne meronpl MOryT OBITH HCHOJNB30BAaHBI ISl JAOCTHXKEHHMSI OJHO3HAYHOCTU PE3yJIbTaTOB
MapajuIeNbHBIX BBIUMCICHHUM ISl CETOUYHBIX METO0B?

Kak u3mensercs o0beM BBIYMCICHUN NMpPU NMPUMEHEHHH METOJIOB BOJHOBOM 00pabOTKM IaH-
HBIX?

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

Kakne OCHOBHBIE CXEMbI paclpeleNieHHs] JaHHBIX MEXIY IpOLEeccCOpaMd MOTYT OBITh HC-
I0JIb30BAHBI JIJIS1 CETOYHBIX METOJI0B?

Tema 13. MHoromotouHocts B Qt
Kakue ocHOBHBIE MTOXO/IbI K OpPraHU3alMi MHOTOMIOTOYHOCTH pean30BaHbl B Qt?



KakoBbl ocobGeHHOCTH peanu3aluu MHOromoToyHocTH Ha ocHoBe QThread c oOpaboTkoii
COOO0IICHUH B TTOTOKE, 0€3 00paboTKH cOOOIIEeHN B TOTOKE?

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

Yro noHMMaeTcs 1oJi CBOMCTBAMU PEEHTEPAOEIbHOCTBH U ITOTOKOOE30aCHOCTH (DYHKIIMU?

Kak opranusyercs pabora ¢ o01ieii u JIOKaJIbHOM NaMsIThIO B TOTOKaxX?

KakoBbl 0CHOBHBIE OCOOEHHOCTH BBICOKOYPOBHET0 HHTEp(delica MHOTONOTOYHOCTH B Qt?

4.1.4. KouTposabHasi padora

4.1.4.1. llopaooxk npoeedenusn u npoyeoypa oyeHusaHus

3ananue B hopMe KOHTPOJIBHON pabOTHI MPOBOIUTCS IO CIICTYIOIIUM TEMaM:

5. MuTepdetic nepenaun coobuienuit MPI

7. Ilpou3BoiHbIE TUIIBI JaHHBIX B MPI

10. Texnonorus nporpammupoBanust OpenMP.

KonTponpHas paboTa TpoOBOAMTCS B Yachl ayaUTOPHOW paboThl. OOydarommuecs MOTydaroT
3aJlaHus JJIs IPOBEPKU YCBOEHUS MPONACHHOro MaTepuana. Pabora BhIMONHIETCS B MUCbMEHHOM BHJIE
u craérest mpernoaaBarento. OICHUBAIOTCS BIAJICHUE MATEPHAIOM IO TeMe pabOThl, aHATHUTHYCCKUE
CIOCOOHOCTH, BIIQJICHHE METO/IaMt, YMEHUS U HaBBIKH, HEOOXOIMMBIE ISl BHITOJTHEHUS 3aJaHHIHA.

B ciysae npumeHeHus B 00pa3oBaTEIBHOM MPOIECCE MUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTUI 00yYaromuecs BBIOMHSIOT 33JaHus Ha CIEeIYIOMIMX TuaT(opMax U pecypcax:

— B Kxomanze «Microsoft Teamsy.

4.1.4.2. Kpumepuu ouyenusanus

MexaHU3M OLICHUBAHUS PE3yJIbTaTOB KOHTPOJIbHOM paboThI:

1) 86-100% oT MakcHMaJIbHOTO YHCia OaIoB

[IpaBunbHO BbIMONHEHBI Bce 3agaHus. [lo mpocbOe mnpenojaBarenss MO pe3ysbTaTaMm
BBITMIOJIHEHHBIX 33/IaHUIl CTYIEHTOM Jal0TCsS KOPPEKTHBIC, MOJHBIE KOMMEHTAapUU W TOSCHEHHS.
BeinonHeHHble 3a7jaHus MOTYT COJIEpKaTh HE3HAYMTEIbHBIC HEIOUEThI, HE BIMAIOIINE Ha pe3ysbTaT
(He onTUMaJIbHBIN CITOCO0 pelieHusl, He caMblil 3(EKTUBHBIN BapuaHT alfOPUTMa U T.I1.).

2) 71-85% 0T MakCHMaJIbHOTO YKcia 6aIoB

B memoMm mpaBHIBHO BBIOJNHEHBI BCE 3aJaHHS, HO MMEIOTCS HEIOYETHl M HE3HAUYUTEIIbHBIC
OIMOKM, KOTOpblE CTYIEHT, Kak IpPaBUJIO, MOXET HCIPaBUTh CaMOCTOSTENbHO IO TMpochOe
npernonaBaTens. CTy/IeHT OTBEYaeT Ha YTOYHSIOIINE BOIIPOCHL.

3) 56-70% oT MaKCHMaIbHOTO YKCia OaIoB

3amaHusi BBIMOJIHEHBI HE TIOJHOCTBIO W/HMIIM CONIEpXKAT CYIIECTBEHHBIE OIMMOKH, OJHAKO XOJ
peleHust 1 IpUMEHsIeMble METOJIbl B IEJIOM MPaBMWIbHBL. CTYAEHT MOXKET OOBSICHUTH XOJ pPEILICHUs
3aad B BBHIMOJIHEHHOW HMX 4YacTH II0 3alpocy mpernogaBarens. [lo ykazaHUSIM W IOJCKa3Kam
MPEero/IaBaTeNs CTYIEHT MOXKET UCIIPABUTh BCE MJIM YacTh JOMYIIEHHBIX OIMIMOOK.

4) 0-55% oT MakCHMaJbHOTO YuCIia 0aIoB

3amaHusl He BBINOJIHEHBI OoJiee, YUeM HaIloJIOBUHY W/HIU coepkaT rpyobie omOku. CTyqeHT He
MOJKET JIaTh BHATHBIX TIOSICHEHHI 110 PEIICHHIO 3a/IaHUH, HE B COCTOSTHUW MCIPAaBUTh OIIUOKH JIaXke C
MOJICKAa3KaMH1 IpenojaBaTess.

4.1.4.3. Cooeprcanue ouyenounozo cpeocmea

IIpumep KOHTPOJILHOTO 32 JaHUSA

Hanmmcate nHa 06aze MPI mapamiensHyio nporpaMMmy, B KOTOpOM B KaXIOM Ipolecce
TeHEpHUPYETCs CrydaitHbIM oOpa3zoM Habop u3 K + 5 nensix yucen, rae K - Koau4ecTBo mpoIieccos.



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 (MMEIOIEM HYJIEBOU paHr).

B nporpamMe HEOOX0MMO OCYIIECTBUTh U3MEPEHUE U BBIBOJ Ha SKpPaH BPEMEHU BBIIIOJIHEHUS
napajieNIbHOM 4acTu MporpaMmbl. B mporpaMme goimkHa OBITH peain3oBaHa BO3MOXKHOCTH 33/1aBaTh
KOJIMYECTBO ITOTOKOB.

[Iporpammy HEOOXOAMMO IPOTECTUPOBATH Ul CIydas OJHOIO IOTOKa (IIOCIENOBATEIbHOE
BBINOJIHEHUE), IBYX U JECSTH IIOTOKOB.

4.2. OnleHOYHbBIE CPEJACTBA MPOMEXKYTOYHOM aTTeCcTAlUN

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

4.2.1.1. llopaoox nposedenusn u npoyeodypa oyeHueaHu:.

dopma caym 3K3aMeHa BapHaTHBHA U MOXKET ObITh KaK YCTHOW, Tak U MHCbMEHHOMU. 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 ouenueanus.

Banubl B untepBase 86-100% or MakcMMAaIbHBIX CTABATCSH, €CJIM:

OOyuaronuiicss Aana IOJIHBIA OTBET HAa BCE BOIPOCHI, NPU OTBETE€ HCIOJIB30Bal IMPUMEpPHI
MIPaKTUYECKOI0 TPUMEHEHHUS PaccMaTpUBAaEMOro TEOPETHYECKOI0 MaTepuana, OTBETHJI Ha BCe
JIONIOJTHUTENbHBIE BOIIPOCHI, OTBET YETKUH M XOPOLIO CTPYKTYPUPOBAaHHBIH, OCBOEH IOHSTUHHBIN
arnmnapar.

Banusbl B uaTepBage 71-85% or MakcHMMaJIbHBIX CTABATCS, €CJIN:

OOyuvaromuiics Jan IOJIHBI OTBET Ha BCE BOIPOCHI, OJAHAKO HCIBITHIBAI 3aTpPy/IHEHHUE C
IIPUBEICHUEM ITPAKTUYECKUX TPUMEPOB IPUMEHEHUSI PACCMAaTPUBAEMOTO TEOPETUYECKOTO0 MaTepuaa,
OTBETUJI HE Ha BCE JIONOJHUTENBHBIE BOIIPOCHI, OTBET CTPYKTYPUPOBAH, OCBOECH MOHATHITHBIN amnmnapar.

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

OOyuaromuiics pacKpbll BOIIPOCHI JIHIIIb YaCTUYHO, HE CMOT IIPUBECTU MPAKTUYECKUE MTPUMEPHI
IIPUMEHEHHS] PacCMaTPUBAEMOI0 TEOPETUYECKOr0 MaTepuasa, YaCTUYHO OTBETWJI Ha HEKOTOpBIE U3
JIOTIOJTHUTENBHBIX BOIIPOCOB, IOIYCKAET HECYIIECTBEHHBIE OIINOKU MTPHU UCIIOJIb30BAHUN MTOHITUIHOTO
amrmapara.

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

OOyuaronuiics He OTBETHJI Ha BOMNPOCHI WM K€ OTBEThl HE COOTBETCTBOBAJIM 3a/aHHBIM
BOIIpOCaM, He Jlaji aJeKBaTHOTO OTBETa Ha JIOMOJHUTENbHbIE BOMPOCHI, TOMYCKAeT rpyOble OMIMOKU
MPY UCTHOJIb30BAHUM MOHATUITHOTO armnapara Wikl HE WCMOJb3yeT MOHATUMHBIN anmapar npeIMeTHON
00J1acTH BOBCE.

4.2.1.3. Oyenounvie cpeocmea

Bomnpocsl k 3x3amMeHy B 7 ceMecTpe:

1. IloHATHE MapaeNbHbIX BBIUMCICHUN. Y CIOBHS AOCTHXKEHUs napauienu3Ma. KoHseliepHas
opranu3anys BerauciaeHui. CynepKoOMIbIOTEPHI.

2. Knaccugukanus BBIMUCIUTEIbHBIX CUCTEM

3. Tomonoruu ceTu nepeaavn JaHHBIX. XapaKTEePUCTUKU TOMOJIOTHU CETH.

4. MoaenupoBaHHe U aHaJIW3 MapajuleJIbHBIX BBIUMCIEHUI: MO/IENb BBIUMCIEHUI B BUIE rpada
«OoIepanuu — ornepasabh.

5. Onucanue cxeMbl BBIIIOJHEHUS MAPAIIIEIBHOTO aJITOPUTMA.

6. OnpeneneHre BpeMEHU BBINIOJHEHUS [TAPATUIEIBHOIO aIrOpUTMa.



7. Tlokazarenn 3¢ (EKTUBHOCTH MapajuledbHOro anroputMma. [Ipumep: BbIYMCICHHE OOIIEH
CyMMBI Ha0Opa 3HAYCHH.

8. Onpenenenue mokasarenei d(G(HEKTHBHOCTH B 3ajade BBIYMCICHHS YaCTHBIX CyMM Habopa
3HA4YEHMII.

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

10. Ananu3 MacITabupyeMOCTH NapajuIeIbHbIX BEIUMCICHUN.

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

12. Jlornyeckoe npecTaBlIeHUe TONOJIOTMH KOMMYHUKAIMOHHOM Cpe/bl.

13. Ouenka Tpy10EMKOCTH ONEepaluil epeadn JAHHbIX Ul KJIACTEPHBIX CUCTEM.

14. Cxema pa3paboTku napajljiebHbIX aJropuTMOB. KpaTkas XapakTepucTHUKa 3Taros.

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

16. Dranbl pa3pabOTKU MapajuleIbHbIX AITOPUTMOB: Pa3J/lelIeHUE BBIUMCIEHUI Ha HE3aBUCUMBbIE
yactu. [Ipumep.

17. DOranbl pa3pabOTKU MapauIeNbHBIX  aIrOPUTMOB:  BBIJENEHHE HH()OPMALMOHHBIX
3aBucumocten. [Ipumep.

18. Dranbl pa3paboTKH MapauleNbHBIX AJITOPUTMOB: MacliTabupoBaHue Halopa Moj3ajad.
ITpumep.

19. DOranbl pa3paboTKU NapajUlebHBIX QJITOPUTMOB: paclpelielieHue Moj3agad  Mexay
npoueccopamu. [Ipumep.

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

21. OcHoBHbIE TNOHATHA M omnpeneneHus B MPI: onepannm nepepgaum NaHHBIX; TPyNIbBl U
KOMMYHHKATOPBI; TUIIBI JAHHBIX; BUPTYaJIbHbIE TOIOJIOTHH.

22. CrpykTypa mapauienbHoi mnporpammbl Ha 0aze MPIL. Wuunmanuzanus, ¢uuanuzanus
nporpaMMsl. OmpesiesieHre KoJu4ecTBa IPOLECcCoB U paHra mpolecca.

23. Onepauuu napHoro ooMeHa gaHHsiMu B MPL

24. Bujpl KOJUIEKTUBHBIX onepanuii ooMeHa 1aHHeiMU B MP1.

25. Cunxponusanus Beruuciennii B MPI. Haznauenue cuHXpoHu3anuu.

26. Pexumbl nepenauud JaHHBIX B olepauusx napHoro oomeHa. CTaHIapTHBIN, CUHXPOHHBIH,
Oydepu3oBaHHbII pEKUMBI IEpeayl JaHHbBIX, PeXKUM Iepeayn 10 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 nmpu NOMOIIM YIaKOBKH U
pacnakoBKU JaHHbIX.

30. I'pynmnel 1 komMyHHKaTopel B MPI: HazHaueHue, ciocoObl co3/1aHus, yajleHue.

31. Bunpl mnapamienu3ma: TapaUieu3M 110 JaHHBIM, (YHKIIMOHAIBHBIN TapaljIeIu3M.
IIpumepsl.

32. OpenMP: moHsATHE, Ha3HAYCHWE, OCHOBHOW MPHUHIUI peaju3alii TapaieiIn3Ma.
Mmuoronorounocts. CpaBHenue OpenMP u MPI.

33. Mogene mnapamensHoi mnporpamMbl  OpenMP. Cxema BBINOJHEHUSA MapaJlIEIbHON
nporpaMMbl OpenMP. CtpykTypa napamienbHoi nporpammsl. [Iporiecc BeIonHeHNs NporpaMMsl.

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

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

36. Pacnpenenenue paboThl MeXIy MOTOKAaMH: HHU3KOYPOBHEBOE pacHapaijieliBaHue,
napajuleNbHbIe LUKIIbI; TapaljielIbHbIe CEKIIHH.

37. Cnoco6sl cuaxponusanuu B OpenMP: 6apbep, KpUTHUECKUE CEKLINUHU, 3aMKH.
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