MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUS POCCUACKON ®ETIEPALIUMN
denepaibHOE rOCY/IaPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKIAEHHE BBICIIEr0 00pa3oBaHMs
"Kazanckuit (ITpuBopkckuit) enepaabHbIii yHUBEpCHTET"
HaGepexHOUeTHHHCKUI HHCTUTYT ((uinan)

Otaenenne HHGOPMALMOHHBIX TEXHOJIOTHI H YHEPIreTHYECKUX CHCTEM

AT
2Nt OPU0R 4
SR N YTBEPK/JIAIO
¥ MECTHUTEJIb JUPEKTOpa

}‘Qi}'\;:"\v; ;'),1“,;, 4'[./“ /
€JIbHOH JIesTeIbHOCTH
HYU KDY

H.Jl. AxmeToB
"31" aBrycra 2020 .

HABEPE o e A
I.rmunﬂ;t?u(i)ﬁ;_.
HHCTHTYT (52
(DHIMAN)

IIporpaMmma QHCHUIIHHBI
Teopus 1 npakTHKa NapaiIeabHbIX BBIYUCICHHH

Hanpasnenue noaroroku: 01.03.02 - Tlpukiaanas MareMaTHka # HHGOpMaTHKa
[Ipo¢uns MOArOTOBKU: OTCYTCTBYET

Kpanu¢ukanus BeITycKHUKA: OakanaBp

®dopma 00yyeHus: ouHas

S3bIK 00y4YeHHUs: PYCCKHUI
["ox Havyana oOy4yenus nmo odpa3oBaTenbHOM nporpamme: 2019



Conepxxanue
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[Iporpammy mucruruiiHbl paspabotan(a)(u) momeHTt, K.TexH.H. (moueHTt) [embsHoB JI.H.
(Kadenpa cucremnoro ananmza u wuHpoOpMaTHku, OtaeneHne WHGOPMANMOHHBIX TEXHOJOTHH H
sHepreruueckux cucrem), DNDemyanov@kpfu.ru ; moment, k.TexH.H. (mouent) Kapumos B.C.
(Kadenpa cucremnoro ananmu3a u uHpopmatuku, OtneneHue WHOOPMAIMOHHBIX TEXHOJOTUH H
sHepreTudeckux cucrem), VSKarimov@kpfu.ru.

1. Ilepeyenb mNJAHMPYeMbIX pe3yJbTATOB OOy4YeHHS] 10 AUCHMILVIMHE (MOZYJII0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJabTaramu ocsoenus OIIOITI BO

OOyuaromuiics, OCBOMBUIMI JUCUMIUIMHY (MOJIYNb), JOJDKEH o00najgaTh CJleAyHOIIUMHU
KOMIETEHIHSIMHU:

HIudgp Pacuugposka
KOMIIeTeHI[UH npuodperaeMoii KOMIeTeHHH
[1K-4 Crioco0eH Kk pa3paboTke TpeOOBaHMM M MPOEKTHUPOBAHUIO MPOTPaMMHOIO
oOecrieueHus
I1K-8 CriocoOeH K pa3paboTKe CTpaTernuu TECTUPOBAHUS U YIPABIECHUIO MTPOIIECCOM
TECTHPOBAHUS IPOTPAMMHOTO 00ECTICUSHHS

OO6yuaromuiics, OCBOUBIINN AUCUUIUIMHY (MOY/b):
Jlomken 3HaTh:

- APXUTCKTYPY BBICOKOIIPON3BOJUTCIBHBIX BBIYUCIWTCIBHBIX CUCTEM, THUIIOBBIC TOIIOJIOTMH
CXeM KOMMYTAalllH, KilacCU(PUKAIMI0 MHOTOIMPOLECCOPHBIX BBIUUCIUTEIBHBIX CHUCTEM, MOJEIN
NapajuIeNbHBIX BHIYMCIUTEIBHBIX MTPOLIECCOB, KOHIIECTILNIO HEOIPAaHUYEHHOTO NapauieIn3Ma, MOIEIH
MHOTOIIPOIIECCOPHBIX CHUCTEM C OOmeld W paclpefeICHHOW TMaMsThlo, MOJETh KOHBEHEpHOI
CUCTEMBI;

- 0011IMe MPUHIMIIBI TOCTpoeHus u peanm3anuu MPI, oomue dyakiuii MPI, kommyHUKaTOpHI,
dbyHKIIMM OOMEHa COOOIICHMSIMH THITA 'TOYKA-TOYKA': OJIOKUPYIOMHUA W HEOJOKUPYIONIUH OOMEH,
CUHXPOHHBIE W CTaHIApPTHBIE IMOCBUIKH COOOIIEHHM, TeXHOJOTHio mnporpammupoBanusi OpenMP,
MoCJIeIOBaTeNbHble U TapajuielbHble HUTHU TMPOTPaMMbl, OPraHU3AIUIO MMAPAIICIbHBIX CEKIIH,
napajuieIbHbIE IUKIIbI, TUPEKTUBBI CHHXpOoHU3auH, cnerudukanun OpenMP s si3p1koB C 1t C++.

JlomKeH yMeTh:

- pa3pabarbiBaTh, OTJIQXHBaTh U 3allycKaTb HAa UCIOJHEHHE MapajlieibHble MPOrPaMMBbI C
ucnosib3oBanueM ¢yukuit MPI u OpenMP;

- BBIIIOJIHATH aHaJInu3 3(1)(1)CKTI/IBHOCTI/I pacnapaiyiCIiBaHuA aJITOPUTMOB C HCIIOJIB30BAHUCM
Pa3JIMYIHBIX CUCTEM OpraHHu3alluu B3aMMOJACUCTBUS BETBEH.

Z[OJ'DKGH BJIaACTh.

- HaBbIKAMHM pEIIEHUS Pa3IMYHBIX CJIOXHBIX BBIUMCIUTENBHBIX 3a/a4, TPeOYIOUINX
pa3pabOTKU COOTBETCTBYIOLIUX MapayIeIbHbIX AJITOPUTMOB M HMX MPOTPaMMHOM pean3anui,
UCHOJb3ys IporpamMMHusble miatgpopmsl MPI, OpenMP;

- HaBbIKaMH HCIIOJIb30BAHUS PA3JIMYHBIX CUCTEM OPraHU3alluu B3aHMOJICHCTBUS BETBEH.
Z[OJ'DKCH ACMOHCTPHUPOBATH CIIOCOOHOCTB ¥ TOTOBHOCTb:

- IPUMCHATH PE3YyJIbTATBI OCBOCHUSA NUCHUIIJIMHBI B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH.
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2. Mecto nucuumiannbl (Moay.as) B crpykrype OIIOII BO

Januas nucumiuinHa (MoOayisib) BKItoueHa B paszzaen "bl. Jucuumimbsl (Mogynu)" OCHOBHOM
npodeccuoHanbHOM  oOpazoBatenbHOM  mporpammbl  01.03.02  "IlpukmagHas wMaremMaTuka U
nHpOpMaTHUKA" U OTHOCUTCS K BApUATHBHOM YaCTH.

OcBauBaetcst Ha 4 Kypce B 7 cemecTpe.

3. O0beM AUCHUILUIMHBI (MOAYJIs]) B 32a4€THBIX €IMHHIIAX C YKA3aHHEM KOJMYeCTBA YaCoB,
BbIJIeJICHHBIX HA KOHTAKTHYI0 padoTy o0ydarmomuxcs ¢ mpenojgaBaTejeM (M0 BHIAM Y4YeOHBIX
3aHATHI) M HA CAMOCTOSATEIbHYIO Pa00Ty 00yUYalouuXcst

OO61mast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABJISAET S 3aueTHbIX equHull Ha 180 yacoB.

KonrakTthas pabota - 54 yaca, B TOM 4Hclie JeKIMHU - 18 yacoB, mpakTudeckue 3ausaTus - 0 4acos,
nabopatopHbie paboThI - 36 YacOB, KOHTPOJIb CAMOCTOSTEILHON paboThI - 0 4acoB.

CamocrositensHas pabora - 90 yacos.
Kontpons (3auér / sx3amen) - 36 4acos.
dopma IPOMEKYTOYHOTO KOHTPOJISI TUCITUTUTMHEL: 3K3aMeH B 7 ceMecTpe.

4. Conpep:xkaHue IMCHUIUIMHBI (MOAYJIfl), CTPYKTYPMPOBAaHHOe MO TeMaM (pasaejam) c
YKa3aHu€M OTBCACHHOT0 HA HUX KOJIUYECTBA AKAAEMUYECCKUX YaCOB U BUA0B y‘{eﬁﬂblx 3aHATHH

4.1 CrpyKrypa M TeMAaTH4YeCKHHl ILUIAH KOHTAKTHON M CaMOCTOSITEJIbHOH padoOThI IO
AMcUUIJInHe (MO1YJII0)
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1 Tewma 1. Benenue. Llenu, 3a1aun u mpoOiemMsl 7 1 0 0 5
" [mapayuieIbHbIX BBIYUCICHHUM
2 Tema 2. MoaenupoBaHUe U aHAIU3 MapaJlJIeIbHbIX 7 1 0 2 9
" lanropuT™MOB
3 Tewma 3. OnieHKa KOMMYHUKAaLIMOHHOW CJIOKHOCTH 7 1 0 4 7
" [mapayuieabHBIX aIrOPUTMOB
Tema 4. ITpuHnue! pa3paboTKU HapaLIeIbLHBIX
4, PHHIHIIBE pasp p 71 1 0 0 3
METOI0B
5. |Tema 5. UnTepdeiic nepenaun coodmenuit MPI 7 1 0 0 4
Tema 6. Onepanuu nepeaayu JaHHBIX MEXIY IBYMS
6. 7 1 0 2 11
npoueccamu B MPI
7. [Tema 7. Ilpou3BoaHble TUIIBI TaHHBIX B MPI 7 1 0 2 5
8 Tewma 8. YnpaneHnue rpynnamMu MmporeccoB U 7 5 0 4 10
" [koMMyHHKaTOpamu. BupTyanbHbIE TOTIOIOTHH
9 Tema 9. IlapannenbHble METO/IbI YMHOXKEHUS 7 4 0 12 14
" ImaTpubl Ha BekTop. [lapaniensHbie METOIbI




Bujanl u yachbl -
KOHTAKTHOH padoThl, s
=
HX TPYA0€MKOCTh s
(B yacax) =
= <
3 @ @ z
N Pa3nennl tucuMNJINHLI / %’ § : 5
®
MOy 151 S § = 2 3 =
=
2| =28 | §8 g
= = 'S Q
) g = =T g
= | §8| g& Z
2 ] <
= = o
MaTpUYHOTO YMHOKEHUS.
10.|Tema 10. Texnomnorus nporpammupoBanust OpenMP | 7 2 0 6 8
11.|Tema 11. Pemenne cucteM JIMHEHHBIX YpaBHEHUH 7 1 0 0 8
Tema 12. [1apannenbHble METO/IbI PELICHUS
12. |muddepernnanbHbIX ypaBHEHUN B YaCTHBIX 7 1 0 4 3
[TPOU3BOIHBIX
13.|Tema 13. MHoromoTo9HOCTH B Qt 7 1 0 0 3
Wroro 18 0 36 90
4.2 Conepxkanue IMCUUIJIMHBI (MOLYJIs1)
Tema 1. Beenenue. Ilesan, 3axaun 1 npod1eMbl NapalIeIbHbIX BBIYHCICHUH
[TonsiTHE MapamIenbHBIX BRIYUCICHUN. Y CIOBUA TOCTHKEHUS apaiein3Ma.
[IpuMeppl  mapajuleNbHBIX ~ BBIYMCIUTENBHBIX  cHcTeM.  CynepkoMIbrOTEpsl.  PelWTHHr

cynepkoMnbioTepoB. Tect LINPACK 1151 o1ieHKH TPOU3BOJUTEILHOCTH.

Knaccudukaiys BeIYUCTUTEIHHBIX CUCTEM.

TunoBbie cXeMbl KOMMYHUKAIIMUA B MHOTOMpoLeccopHbix BC.

CucremHbIe MIaTPOPMBI U1 TOCTPOCHHUS! KIACTEPOB.

Tema 2. MoaesupoBaHue U aHAJIN3 NApaJUIeJbHbIX AJITOPUTMOB

Mogenb BeunciIeHUH B BUie Tpada "onepamnuu - onepasib'”.

Onucanue cxembl BBIIOJHEHHS MAPAIIEIBHOTO AIrOpUTMA.
Omnpenenenre BpeMEHH BBITIOJHEHUS MapalieIbHOTO alropuTMa.
[Tokazarenu 3(pPpeKTUBHOCTH NAPATUIETHLHOTO aJTOPUTMA.

[Ipumep. Beruncienne yacTHBIX CyMM IOCJIEI0BATEILHOCTH YHCET.
OneHka MakCUMaIbHO JOCTHXKMMOTO Mapauienu3ma.

AHanu3 MaciTabupyeMoCTH apasieIbHbIX BHIYUCICHUH.

Tema 3. OuneHKka KOMMYHUKAIIHOHHOM CJIOKHOCTH NAPAJJIeJbHBIX AJITOPUTMOB

O6H_[a$[ XapPaKTCPUCTUKA MCXaHHU3MOB IICPCAaUU JaHHbIX. A.]'IFOpI/ITMBI MapaipyTu3anuu. Meto bl
nepcaadn faHHbIX.

AHanM3 TPYJOEMKOCTH OCHOBHBIX OTIEPALMi Tepeaadyr TaHHBIX: MEXAY JABYMsS INPOLECCOpaMU
CeTH, OT OJHOIO TMpOIleccopa BCEM OCTAIBHBIM, OT BCEX MPOIECCOPOB BCEM IPOIECCOpaM,
00o01eHHas nepeaya JaHHbIX.

Jlormueckoe MMpEACTaBJICHHUEC TOIIOJIOTUN KOMMYHHKaHHOHHOﬁ CpCabl.
OHCHKa TPYAOCMKOCTHU OHepaHI/Iﬁ nepeaadyn JaHHbIX AJId KIIACTECPHBIX CUCTEM.

Tema 4. IIpuHuMnbl pa3padoTKku NapajuieIbHbIX METOI0B
MonenrpoBaHue napauielbHbIX IPOrPAMM.




Otanbl pa3pabOTKU MapaUIeIbHBIX aJTOPUTMOB: pa3JeliCHHE BBIYMCICHUNH Ha HE3aBUCHMBIE
YacTH; BbIAENEeHHE WH(GOPMAIIMOHHBIX 3aBUCHMOCTEH; MacHITaOMpoBaHHWE Habopa ToA3a/1ady;
pacnpezeneHue o/13a1a4 Mexay poLeccopamu.

[TapannensHoe pemieHue TPaBUTAMOHHOW 3amaud N Tel: pa3dop BCeX ATamoB pPa3pabOTKU
[apajuIeIbHOTO AJITOPUTMA.

Tema S. Untepdeiic nepenauu coodmenuii MPI

OCHOBHBIE TTIOHATHSA U OIpeCaACICHUS.

Beenenue B pazpaboTKy mapajulesIbHBIX IPOrpamMM ¢ ucnoib3oBanueM MPI: nHunmanuzanus u
3aBepuienne MPI-niporpamMm; ompeneneHne KoJIMYECTBA M paHTa MPOIECCOB; Mepeaaya COOOIICHHMI,
IpyeM cooOLIeHMI; ITepBas napajuieiabHas IporpaMma ¢ ucnojp3oBanuem MPI.

Onpenenenve BpemeHu BbinoiaHeHuss MPI-iporpaMmbl. O030p KOJIJIEKTUBHBIX —ONepanui
Iepeaadn JaHHbIX.

Tema 6. Onepanuu nepegayu JaHHbIX MekAy AByMs npoueccamu B MPI

Pexxnmbl mepenaun JaHHBIX.

Opranu3anust HeOJIOKUPYIOMUX OOMEHOB JIAaHHBIMHU MEXIY TIPOIIECCAMH.

OnHOBpEeMEHHOE BBINIOJHEHHE NEepeIaun U Ipuema.

O060061eHHas nepeiaya JaHHBIX OT OJTHOTO MPOIIecca BCEM MPOIECCAM.

O060061eHHas nepeiaya JaHHBIX OT BCEX MPOLIECCOB OJJTHOMY IMpOIleccy.

OO6mas nepenaya JaHHBIX OT BCEX MPOLIECCOB BCEM ITPOLIECCaM.

JlonoJTHUTEIBHBIE ONTEpAllMU PEAYKLINN TaHHBIX.

Tema 7. IlpousBoanbie TuNbI JaHHbIX B MPI
[ToHsiTHE MPOU3BOIHOTO THUIA JAHHBIX.

CriocoObl  KOHCTPYHUPOBAHHS  TPOU3BOJHBIX THUIOB  JAHHBIX: HENPEPBIBHBIA  CHOCOO
KOHCTPYHPOBAHUS; BEKTOPHBIH CHNOCOO KOHCTPYMPOBAHHUS, WHICKCHBIM CIOCOO KOHCTPYHPOBAHUS;
CTPYKTYPHBI CITIOCOO KOHCTPYHPOBAHHUSL.

OObsiBIEHNE TTPOU3BOAHBIX THUIIOB M MX yJIaJICHUE.
dopmMupoBaHUe COOOITEHUI MTPH TTOMOIIY YITAKOBKHA U PACTIAKOBKHU JaHHBIX.

Tema 8. VYnpasijeHue rpynmnamMm TMpoOLECCOB W KOMMYHUKaTopamu. BupryajbHble
TOIOJIOTUH

I'pynmnel, ynpaenenue rpynnamu. Co3gaHue HOBBIX TPYHI HAa OCHOBE CYIIECTBYIOIIHMX C
MCI0JIb30BaHMEM OTlepalii 00beTUHEHUS, IEPECEUEHUS U Pa3HOCTH.

KoMMmyHukaTopel, co3gaHue U yOpaBleHHE KOMMYHUKatopamu. KoMMyHHMKAaTopsl 10
ymomuyaHuto. CnocoObl CO3AaHHUA HOBBIX KOMMYHHKATOpPOB: IyONMPOBaHHE, TOAMHOXKECTBO
MIPOLIECCOB.

JlexapTOBBI TOIOJIOTUH (PEIISTKH).

Tononoruu rpada.

Tema 9. IlapajulenbHble MeTOAbl YMHOKEHHSI MaTpuubl Ha BekTop. I[lapaniejbHble
MeTObl MATPUYHOI0 YMHOKEHHSI.

[IpuHuumnel pacnapamienuBaHusl.

ITocranoBka 3amaun.

[TocnenoBarenbHbIN aNTOPUTM.

Pasnenenue naHHBIX.

YMHOXEHUE MaTPUIbl HA BEKTOP MPH Pa3AICHUH JaHHBIX [0 CTPOKAM.

YMHOKEHHE MaTPUIIbl Ha BEKTOP MPH pa3/IeIeHUH JAHHBIX M0 CTOJIOAM.



YMHOKEHHE MaTPHIIbI Ha BEKTOP MPH OJIOYHOM pa3/ICIEHUH TaHHBIX.

Paz0op u ananm3 Bcex 3TAnoB MPOSKTHPOBAHUS MAPAIICILHOTO aJTOpUTMa JJIs BCEX BApUAHTOB
YMHOYKEHUS MaTPULbl HA BEKTOP.

ITocraHoBKa 3a1a4M YMHOKEHHS MaTPULIBI HA MATPHUILY.
ITocnenoBarenbHbINA AITOPUTM.

VYMHOXEHHE MaTpul npu JICHTOYHOI cXeMe PasaCJICHUA JaHHBIX.
Anroputm @oKca yMHOKEHHS MATPUI] TP OJIOYHOM pa3/IeieHNUH JTaHHbIX.

Tema 10. Texnosnorus nporpammupoanusi OpenMP

Beenenne. Mogenp mapaiuienbHOi nporpaMmbl. JlupektuBel u ¢yHKiuu. llapamiensHble u
nocienoBarenabHple  obmactu.  Mogens  naHHBIX.  PacnpeneneHue  BBIYMCIMTENBHBIX — 3a/ad.
CunxpoHu3zanusi: 6apbepbl, 3aMKH, KpUTHUECKUE CEKIUH.

OcHoBnble aupekTuBbl OpenMP.
bubnnoreka pynxuit OpenMP.
Peanuzanuu OpenMP. MndopmanrionHble pecypehbl.

Tema 11. Pemienne cucreM JTUHEHHbIX YPABHEHHUH

ITocTanoBka 3agaym.

AnroputmM ["aycca.

[TocnenoBarenpHBIN aNropuT™M: IpsIMOM X0 anroputMma ['aycca; oOpaTHbBIN X0 aaropuTMa.

[MapannenpHass peanw3amus: ONpENENCHWE I[0/3aJad; BbIIEICHHE  WH(POPMAIMOHHBIX
3aBHCUMOCTEH; MacmTaOupoBaHHE ¥ pacHpeAeieHHe IoA3amad [0  IpoIeccopaM; aHaJIH3
3¢ GEKTHBHOCTH; TIPOTPaMMHAsT PeATH3aIUsT; Pe3yIbTaThl BEIYUCITHTEIBHBIX SKCIIEPUMEHTOB.

Tema 12. IlapamenbHble MeTOabl pelieHust AU depeHINATbHBIX YPABHEHHUH B YaCTHBIX
NPOU3BOIHBIX

[TocnenoBarenbHbIE METOBI pelICHHS 3a1aun upuxiie.

Meron INaycca-3eitaens.

Opranu3zanus napajyieIbHBIX BRIYUCICHUN JIJII CUCTEM ¢ OOIei maMsaTbio Ha ocHoBe OpenMP
Ha mpumepe ™eroma laycca - SkoOu: pemieHue mnpoOIEM CUHXPOHU3AIMHM BBIUYMCICHUI;
B3aMMOOJIOKUPOBKHU; UCKIIOUYEHUE HEOJHO3HAYHOCTH BBIYMCIICHUN; OallaHCUPOBKA BBIYMCIUTEIHHON
Harpy3Ku nporeccopoB. BoJIHOBbIE cXeMbl MapaieIbHbIX BHIYUCICHUH.

Tema 13. MHoronorouHoctb B Qt

MO,Z[GJ'IB IIOTOKOB Fpa(bI/I‘ICCKOFO IIPUIIOKECHUA Qt. OcHoBHas HAIpaBJICHHOCTE MCXaHHU3MOB
MHOI'OIIOTOYHOCTH B Qt. YHpaBHeHI/Ie IMOTOKaMH Ha HU3KOM U BBICOKOM YPOBHAIX.

bazoBas MHOTOMOTOYHOCTH B Qt (HU3KUI YPOBEHB).
[ToToku 6e3 nukiIa 00pabOTKK COOBITHH.
JlokanpHas naMATh IOTOKOB.

[lepenaya naHHBIX MEX]ly IOTOKAMM.

MpsroTekchl 1 ceMadophl.

BricokoypoBHEBbIH HHTEp(EHC TOTOKOB.

5. IlepeyeHb Yy4eOHO-MeTOAMYECKOr0 olecrmeYeHUsl I CAMOCTOSATEJNbHOH PadoThI
o0yyamuxcsi o JUCHHUILINHE (MOIYJIIO)

CaMocTosTenpbHas pa60Ta 06yqa}0mnxc;{ BBIIIOJIHACTCA 110 3aJaHUIO0 U IIPU METOJUYCCKOM
PYKOBOACTBEC MPCIOAaBaTCIIsI, HO 0e3 ero HECTIOCPCACTBCHHOI'O Y4aCTHUH. CaMocrosTenpHas pa60Ta
noapasaciisAeTCd Ha CaMOCTOSATCIIbBHYIO pa60Ty Ha ayAUTOPHBIX 3aHATUAX W HA BHCAYAUTOPHYIO
CaMOCTOATCIIbHYIO pa60Ty. CaMocTosTeNnbHas pa60Ta o6y11a101u1/1xc;1 BKIIIOYAaCT KaK ITIOJITHOCTBIO



CaMOCTOSITEIbHOE OCBOCHHE OTACIBHBIX TeM (pa3lesioB) MUCIUIUIMHBI, TaK W MPOpPabOTKy TeM
(pa3menoB), ocBaMBaeMbIX BO BpeMsl ayIUTOPHON paboTel. Bo Bpemsi caMOCTOSTENHHOW pPabOTHI
oOyJaromuecss YUTAlOT M KOHCIEKTUPYIOT Y4eOHYI0, HAaydyHYI0 M CIPaBOYHYIO JIHTEParypy,
BBITMIOJIHAIOT 33J[aHUs, HANPaBJICHHbIE HAa 3aKpeIUICHHWE 3HAHUKW M OTPAabOTKYy YMEHHH W HAaBBIKOB,
TOTOBSTCS K TEKYIIEMY U MTPOMEKYTOYHOMY KOHTPOJIIO 110 TUCHUTIIHHE.

Opranuzanysg CcaMOCTOSTEIbHOW paboThl OOy4aIOUIUXCS PpErjiaMEHTUPYETCSI HOPMAaTUBHBIMU
JOKYMEHTaMH, y4yeOHO-METOJAMYECKON JUTEepaTypod M  3JIEKTPOHHBIMU  0Opa30BaTEIbHBIMU
pecypcamu, BKJIIOYast:

[lopsimok  opraHu3anud W OCYHIECTBICHHA  OOpa30BaTENbHOW  JAEATENBHOCTH  TI0
o0pa3oBaTeNbHBIM IPOTPaMMaM BBICIIEr0 00pa3oBaHUs - MporpamMmaM OakajaBpuata, IpoTrpaMMam
CTIEIUANNTETA, MPOrpaMMaM MarucTparypsl (YTBEpXKICH MpPUKa3oM MHHHCTEpCTBa 0O0pa3oOBaHHS U
Hayku Poccuiickoit ®enepannu ot 5 anpenst 2017 roga Ne301)

[TuceMo MunucrepctBa o6pazoBanusi Poccuiickoit ®enepannn Nel4-55-996un/15 ot 27 Hos6ps
2002 r. "O06 akTUBH3ALMN CAMOCTOSTEIbHON PabOThI CTY/IEHTOB BBICIIUX YUE€OHBIX 3aBEICHHUM"

VcraB  (enepasbHOTO  roCyapCTBEHHOTO aBTOHOMHOIO  0Opa30BaTENIbHOIO  YUPEKICHHUS
"Kazanckuii (IlpuBoskckuii) ¢penepaibHblil yHUBEpCUTET"

IIpaBuna  BHYTpEeHHEro pacnopsiika  (eaepaJbHOrO  rocylapCTBEHHOIO — aBTOHOMHOIO
0o0pa3oBaTeNIbHOTO  yUpeXACHUS Bbicuiero mpodeccuonanpHoro oOpasoBanus "Kazanckuit
(ITpuBomxkckuil) henepanbHbIN yHUBEpCUTET"

JloxanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepanbHOro yHUBEpCUTETA

6. @OH/ OLICHOYHBIX CPEACTB MO JUCUMUILIUHE (MOIYJII0)

@OHJT OLIEHOYHBIX CPEJICTB MO IUCHUIUIMHE (MOIYNIO) BKJIIOYAET OIEHOYHbIE MaTepualbl,
HaIMpaBJIEHHbIEC HA MPOBEPKY OCBOCHUS KOMIIETEHIIMI, B TOM YUCJIEC 3HAHUW, YMEHU U HaBBIKOB. DOH/
OLICHOYHBIX CPE/ICTB BKJIIOYAET OLIEHOYHBbIE CPEACTBAa TEKYIIEro KOHTPOJS M OLIEHOYHBIE CPEICTBA
MPOMEKYTOYHOM aTTECTalNH.

B (oHnae orieHOUHBIX CpeACTB COAEPKUTCS cheayromias HHPOpMaIus:

— COOTBETCTBHE KOMIIETCHIIMH IUTAHUPYEMBIM pe3yiabTaTaM OOYy4YeHHs M0 JUCIUIUINHE
(MonyIo);

— UHAUKATOPbI OLICHUBAHUS C(HOPMHUPOBAHHOCTU KOMIIETEHIIUH;

— MeXaHu3M (pOpPMHUPOBAHUS OLEHKU MO AUCHUIUIUHE (MOIYIIO);

— ONKCAaHHUE TMOPSJIKA MPUMEHEHHS U TMPOIEAYypbl OLICHMBAHUS ISl KaXJOTO OIEHOYHOIO
CpeICTBa;

— KPUTEPUU OLIEHUBAHUS I KaXKJIOTO OIIEHOYHOT'O CPEJICTBA;

— CcoJlep)KaHuEe OLICHOYHBIX CpPEICTB, BKIIOYas TpeOOBaHUs, MPEAbSBIsSEMble K JACHCTBUAM
oOyuaronuxcs, JeMOHCTPHUPYEMbIM pPe3yibTaTaM, 3aJaHus Pa3TUYHBIX THUIIOB.

@OHJT OIEHOYHBIX CPEACTB MO AUCHUIUIMHE HaxoauTcs B [lpunoxenun 1 K mporpamme
JUCHUILTAHBI (MOJTYJIIO).

7. IlepeveHnb JuTEpaTypbl, HEOOXOAMMOMH /I OCBOCHHS IV CHUILIMHBI (MOXYJIA)

OcBoeHHE JUCHHUIUIMHBI (MOJYJsS) NPEANoiaracT M3ydeHHEe OCHOBHOM W JIONOJHUTEIBHOMN
y4eOHO# nuTeparypbl. Jlureparypa MOXKeT OBITH JIOCTYIIHA OOYYaromUMCS B OJHOM H3 JBYX
BapuaHTOB (10O B 000UX U3 HUX):

- B OJIGKTPOHHOM BHJIE - 4Yepe3 OJJIEKTPOHHbIe OMONMOTEYHBbIE CUCTEMbl Ha OCHOBAHUU
3akmoyeHHBIX KDY noroBopos ¢ mpaBooOuagarensMu U npenocTaBieHHbix goctynoB HUU KOV,

- B [I€YaTHOM Buje - B ponne 6ubnuorekn HaGepexHouenHuHCKOro MHCTUTYTA ((puinana) KOY.
OOyuaromuecss NOJAy4ar0T Y4eOHYIO JHUTepaTypy Ha abOOHEMEHTE MO YHUTATeNbCKUM OuiieTaMm B
COOTBETCTBUU C IIPABUJIAMHU MOJIb30BAHUS OMOINOTEKOM.

3J'IeKTpOHHLIC HU3JaHusd JOCTYIIHbBI JUCTAHIIMOHHO U3 000  TOYKH npnu BBCACHHUU
O6yanOH_II/IMC${ CBOCIO JIOrMHAa HW MapoJjid OT JIMYHOI'O KaOMHETa B CHCTEME "SHCKTpOHHBIﬁ



yauepcuteT". [Ipu HCMONB30BaHMM TICUATHBIX W3JaHUK OWOMMOTEUHBIM (OHI JOJKEH OBITh
YKOMIUJIEKTOBAaH UMHU M3 pacyeta He meHee 0,25 sk3eMIuisipa Kaxjaoro U3 W3JAaHHM, yKa3aHHBIX B
pabGoueil mporpamMme IUCHUIUIMHBL, HAa OJHOTO OOydYaromerocs H3 4YKcia JHI, OJHOBPEMEHHO
OCBaMBAIOIINX JAHHYIO JUCHUILIUHY.

[lepeyeHb OCHOBHOW M JOMOJHUTEIBHON Y4eOHOW JUTEpaTyphl, HEOOXOAUMOW I OCBOCHUS
JUCUMIUIMHBL (MOaynst), HaxonuTcs B [lpunoxenun 2 x pabouedl mporpaMme AUCUUILIMHBL OH
MOAJICKUT OOHOBJIEHHWIO NPU H3MEHEHMH YyciaoBuil poroBopoB KDV ¢ mnpaBoobGnagarensimu
NIEKTPOHHBIX  W3JaHUW M TNpU  HU3MEHEHMM  KOMIUIEKTOBaHHMA  (OHAOB  OHOIMOTEKH
HabepexHnouennuHckoro uHCTUTYTA ((hrmana) KOY.

8. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKALMOHHOH ceTn '"'WHTepHer",
HEeOOXO0IMMBIX /1JIsl OCBOEHHS TMCUUILIUHBI (MOTYJIs1)

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: goxkymenTanus mo Qt - http://qgt-doc.ru/

Wnrepuer-Yuuepcurer CynepkoMnbloTepHbIX TexHosnoruii: Teopus u mnpakTuka Ta-
payutenbHBIX BhIUucieHuit - http://www.intuit.ru/studies/courses/1156/190/info

9. MeroauvecKkue yKa3aHus Uil 00y4al0UUXCsl 10 OCBOCHUIO TUCHHUILUIHHBI (MO1YJIA)

Bun pador MeToanuyeckne peKOMeH AU

JIEKIUH Bo BpeMst JICKITMOHHBIX 3aHATHH CTYJICHTY PEKOMEHIYeTCS BECTH KPATKHH KOHCIICKT,
(UKCHPYS OCHOBHBIC TCOPETUUYCCKUE TTOJIOKCHUS U3YIaeMbIX Pa3eiioB JTUCITUILIAHBI.
[Ipu mOATOTOBKE K YCTHOMY OTIPOCY, KOHTPOJIBHBIM pad0TaM M 3K3aMEHaM CIIeJyeT B
MIEPBYIO OvYepe/ib 00paIarhes K KOHCIEKTY JICKIUi o aucnuiuinae. [Ipudem padota
C KOHCIIEKTOM JICKIIMH W JPYTUMH JIATEPATYPHBIMH HMCTOYHHKAMH JOJDKHA
MIPOBOJUTHCS CHCTEMATHYECKH, B TPOIECCE ATOM paOdOThI CTYJICHT JOJKEH CTapaThCs
MOJIYYUTh TOJHOE MPEJCTaBIEHHE 00 MHTEPECYIOIINX €ro BOIPOCax, 0COOCHHO, CITH
BO3HHKIIA TPYJHOCTH B IOHMMAHUU KaKOW-TO TeMbl. BO BpeMs JIGKIIMH HACTOSATEILHO
PEKOMEHIYEeTCS BOBJICYCHHOCTD B TUANIOT ¢ JiekTopoM. ClieyeT CTpEMUThCS OTBEUATh
Ha 3ajJaBacMblec MM BOINPOCHI, Y4aCTBOBATh B OOCYKJCHHUSAX OTACIBHBIX BOIPOCOB.
Ecnu cTynmeHT He ycmeBaeT 3a TEMIIOM IOJadd MaTepualia WM KaKOW-TO acCIeKT
OKa3ajICs CJMIINKOM CIIOKCH JUI  BOCIPHUATHS, PEKOMEHAYETCS TIpU IEPBOU
BO3MO>KHOCTH 32J1aTh YTOYHSFOIIUN BOIIPOC HJIH MOTPOCUTH MPETIOAaBATENs IOBTOPHO
paccMOTpeTh BBI3BABIIMN 3aTpPyIHEHHWs Marepual. B ciaydae mnpuUMEHEHHS B
00pa3oBaTeIbHOM  MPOIECCe  JUCTAHI[MOHHBIX  0Opa30BaTEIbHBIX  TEXHOJOTHH
oOyuaromuecs paboraotr B koManze "Microsoft Teams".

maGopaTtopHblel JlJabopaTopHble 3aHATUS TPOBOAATCS B KOMIBIOTEPHOM Kiacce. 3aJaHus IO

paGoTbl | mabopaTOpHBIM paboTaM, PpPEKOMEHJAlMM IO MX BBIIOJHEHUIO U IpPUMEPHI
BBIIIOJIHEHUS] HAXOJATCS B COOTBETCTBYIOLIUX METOAMUYECKUX Marepuanax. KoHTpob
3a BBINIOJHEHHEM JJa00PAaTOPHBIX pabOT MPOXOIUT B BUJE 3aLIUTHI COOTBETCTBYIOLIEH
paboTHI MpernoiaBaTeNl0 Ha KOMIBIOTEPE MHIUBUAYAIBHO KaXKIbIM CTyIAEHTOM. Jlis
YCIIEIIHOM 3aIlMThl CTYAEHT MAOJDKEH: IPENOCTaBUTh OTJIAKEHHYI0, KOPPEKTHO
paloTaroly0 IporpamMmy, Crocod peanu3alui U pe3yilbTaThl BBIIOIHEHUS KOTOPOM
COOTBETCTBYIOT 3a/IaHUI0; OBITh TOTOBBIM OTBETHTh Ha BOINPOCHI MpenojaBaTes,
Kacatomuecs: 1) HemocpeJACTBEHHO MCXOAHOTO KOJia MpOrpaMMBbl MO0 OIpeaeseHHs
Kjlacca, 2) pealn30BaHHBIX B paboTe aaropuTMoB, 3) TEOPETHYECKOro MarepHaa,



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

Bun pador
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HGOGXOZ[I/IMOFO JJId BBIIIOJIHCHUSA 3a/laHus; 3HATb W IIOHMMAaThb OCHOBHBIC TCPMHHLI
MpeIMETHON 00NacTH, KOTOpOW MPHHAUICKUT perraeMas 3anada. B ciaydae
INPpUMCHCHUA B 06pa30BaT€JIBHOM mnmponecce AUCTAHIUOHHBIX 06paSOBaT€JIbHBIX
TEXHOJIOTHI o0y4aromuecs: paboTtaroT B komanje "Microsoft Teams".

CaMOoCTOSI-
TCIJIbHAasA
pabora

Oco0OeHHOCThIO o0yueHust OakanaBpoB SIBJISIETCS BBICOKHI YPOBEHb
CaMOCTOSITEILHOCTH O0y4aromuxcss B XoJie 00pa3oBaTelbHOTO IMporecca. MOoKHO
BBIJICIUTH JIBA BUJA CAMOCTOSITEIBLHON pabOTHl - ayaUTOpPHAsl, MOJ PYKOBOICTBOM
MperoaaBatTeliss, W BHEAyAUTOpHAas. AYAMTOpHAs CaMOCTOSTENbHas paboTa 0
JUCHUIINIMHE BBIIIOJIHSACTCA Ha yT-Ie6HI)IX 3aHATUAX 104 HE-NMIOCPCACTBCHHBIM
PYKOBOJICTBOM TPENOaBaTeNsl U MO €ro 3aJaHnio. BHeaymuTopHas caMoCTOSTEIbHAS
paboTa BBITIOJNHSAETCS CTYACHTOM TI0 33JaHUI0 TIperojaBareis, HO 0e3 ero
HEMOCPEJCTBEHHOTo ydacTusi. Ha ayIuTOpHBIX 3aHATHSAX MO JUCUUIUIMHE 'Teopus u
IMpaKTUKa MapaljICJIbHBIX BBIUMCIIEHUN C ydaCTUuEeM IperoaaBaTeisdi MPUMCHAIOTCA
cinenytome ¢opmel CPC: - Tekylmue KOHCYNbTAllMU; - pa3dbop U mpopadoTKa
OCHOBHBIX TIPHEMOB pabOTBl M CHOCOOOB pemIeHHWs 3amad MO JUCHUILINHE.
Bueaynuropnas CPC mo gucnurnimHe: - mpopaboTka W YCBOEHHUE TEOPETHUYECKOTO
Marepuaga Ha 0a3e pEKOMEHIOBAaHHON MpernojaBaTesieM Yy4eOHOW JUTepaTypbl
(BKJIFOUAS DJIEKTPOHHBIE OMOIMOTEKHU U JpP.); - TIOJTOTOBKA K JaOOpaTOpHBIM paboTam
(n3ydyeHue oOpa3IOB BBINOJHEHUS 3alaHWid, pa300paHHBIX TPUMEPOB PEUICHHUS
HEKOTOPBIX 3a1ad W Jp.); - O0QOpMIICHHE OTUYETOB MO JIAOOPATOPHBIM paboTam; -
MOJrOTOBKA K YCTHOMY OTIPOCY; - TIOJATOTOBKA K KOHTPOJIBHOM paboTe; - MOArOTOBKA K
sK3aMeHy. B ciydae mpuMeHeHHs B 00pa3oBaTENbHOM MPOIECCe AMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH oOydaromiuecsi pabotaroT B komaHzae "Microsoft
Teams".

YCTHBIN OIMPOC

VYcTHBIN ompoc MPOBOAMUTCS MO BCEM TeMaM (pa3jenaMm) AUCHHUIUIMHBL ‘Teopus u
MpPaKTHKa TapajUIeTbHBIX BBIUUCICHHH'. Ompoc TPOBOAUTCS Ha JIAOOPATOPHBIX
3aHATHUSX, 00yJaroIuecss OTBEYAOT Ha BOTPOCHI MPETOIaBaTeNsi COTIACHO TEPEUHIO
BOIIPOCOB K YCTHOMY oOmNpocy. Bompockl HoOCAT B OOJBIIMHCTBE CIydacB
TEOPETHUYECCKHI XapaKTep U 3aJal0TCs ISl aKTyall3aluu JISKIIMOHHOTO MaTepHaia, a
TaKKe JUIS TPOBEPKH OCBOCHUS CTYIEHTOM OCHOBHBIX TEPMHHOB, TOHSATHH H
TEOPETHUYECKHX MOJI0KCHUH TUCIUILTUHEL. B ciydae mpuMeHeHus B 00pa3oBaTeIbHOM
mporecce JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJOTHH 00yJaromuecs: padoTarT
B komanze "Microsoft Teams".

KOHTPOJIbHAS
pabota

KonTponpHast paboTa MpOBOAUTCS B KOMIIBIOTEDHOM Kiacce. Beimosnnenue
KOHTPOJIBHBIX paboT 1Mo jucuMiuviMHe ‘Teopus W NOpakTUKAa HapajiesIbHBIX
BBIUMCIIEHUI' HAIPaBJIEHO HA IPOBEPKY OBJIAZICHUS HAaBbIKAMU Pa3padOTKU U OTIAAKU
IPOCTBIX KOHCOJBHBIX ~aIrOPUTMOB B paMKax KOHLENIHMH CTPYKTYpHOTO,
IPOLElyPHOTO MporpaMmupoBanusi. KOHTposbHbIE paOOTHI BBIMOIHSAIOTCS CTYAEHTOM
B ayIuUTOPHOE BpeMsi Ha KoMIbloTepe B TedeHue 60-80 MUHYT COTJIACHO
OIpe/IelIEeHHOMY BapHaHTy. TeKCT KOHTPOJbHON pabOThl COAEPKUT 3a7auy (3a1aun), B
(bopMyIUpPOBKE KOTOPOH CTYAEHTY MpelaraeTcsi HalucaTb KOHCOJIbHYIO IIPOrpaMMy
Ha s3bike C/CH++, peanu3yroulyo TOT WIM WHOM HapasiesIbHbId BBIYMCIMTEIbHBIN
QITOpUTM  JIHOO crmoco® mepeAayd JaHHBIX MEXAY IPOLECCaMU/TIOTOKAMHU.
KoHTponpHble pabOThl  BBIOJHSIOTCS 1O  CAEAYIOUIMM  Temam: TIpuHIUIbI
pa3paboTku mnapamiensHbix MeTonoB'; 'MHTepdeiic mnepemaun cooOumenuit MPI
‘Onepanuu nepenayd JaHHBIX MexAy AByms nporeccamu B MPI'; 'Texnomorus
nporpammupoBanuss OpenMP'. BpInojHeHHbIE CTYAEHTOM KOHTPOJIbHBIE 3aJlaHMs
CHIAIOTCSl HAa MPOBEPKY B AJIEKTPOHHOM BHje. {1 yCHelmHOM 3aIuThl KOHTPOJIBHON
paboThl CTYAEHT JOJDKEH MPEeJOCTaBUTh OTJIAXKEHHYIO, KOPPEKTHO paboTaroIIyIo




Bua pa6or MeToauyeckne peKoOMeHIaANU

MPOrpaMMy, PE3YJbTaThl BBITIOJHEHUS KOTOPOW COOTBETCTBYIOT 3a/JaHUI0; OBITH
TOTOBBIM OTBETHUTH Ha BOIPOCHI IMpEMojaBaTelis, Kacalolluecs: pealn30BaHHOTO B
MpOrpaMMe ajiropuTMa, a TaKXKe HEMOCPEICTBEHHO MCXOJHOTO KOJa MporpamMmbl. B
clydae ~ TpPUMEHCHHss B 00pa3oBaTelbHOM  MPOIECCe  JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH oOOydJaromuecss padortaroTr B komaHae "Microsoft
Teams".

9K3aMeH | DK3aMeH IPOBOJUTCS IO OKOHYAHUM IIEPBOIO CEMECTpa W3Y4YEHHUS JAUCLUILINHBI.
Ok3aMeH sBisgeTcss (POpMO MPOMEKYTOUYHOTO KOHTPOJS 3HAHUH W YMEHHH,
MOJIYYCHHBIX HAa AYAUTOPHBIX 3aHATHSAX (JICKIHSX, JIAOOPATOPHBIX paboTax) U B
MIpoLIEcCe CaMOCTOSTENbHOW paboThl. B X0J€e MOArOTOBKM K HIK3aMEHY CTYIEHTY
peKOMeHayeTcs  MmpopadoTaTh  TEOPETHUECKHMH  Marepuan  JIeKIUH,  Takke
PEKOMEHJIyeTCsl TMPOCMOTPETh H TOBTOPUTH TMPAKTUUECKUM MaTepual BCEX
1a00paTopHbIX paboT. JIeKIMOHHBIA MaTepuall JOCTYNEH B COCTABE AJIEKTPOHHOIO
y4e0HO-METOIUYECKOT0 KOMIUIEKCa IO JAWCLUUIUIMHE, pa3MEUIEHHOIO Ha cepBepe
JIOKaJbHOM CETH HHCTUTYTAa. Marepurasn COAEepKUT MOJHBIN WILTIOCTPUPOBAHHBIM TEKCT
JeKui, a Takke npeseHrauuu B popmare MS PowerPoint (MS Word) no xaxnomy
TeMaTH4YeCKOMY pa3feny. B kauecTBe HCTOYHUKOB TOJYYEHHUS TEOPETUUYECKHX U
CIIPaBOYHBIX CBEJCHHU JIEKIIMM MOXKHO PacCMAaTpUBATh KaK MEPBUYHBIM, OJTHAKO HE
€IMHCTBEHHbI MCTOYHUK. [loMHMMO JIeKIMI CTYyA€HT [JOJDKEH aKTUBHO U
CaMOCTOSITEIPHO PabOTaTh C JUTEPATYPHBIMH HWCTOYHHUKAMH, UCTOUYHHKAMHU B CETH
HNHuTepHeT, B TOM 4ncie CIPaBOYHBIMH CUCTEMaMU M UCTOYHUKAMU 10 si3bIky C/C++.
[IpuBeTcTBYyeTCSl 3HAHUE TEXHUUECKOTO aHTJIMHACKOTO SI3bIKA, TOCTATOYHOE ISl YTCHHS
Y TIOHUMaHHUs TEXHUYECKUX CIPABOYHBIX TEKCTOB. 3a/laHUs, BBIJABAEMbIE CTYACHTY
Ha 3K3aMEHE, COCTOSIT M3 TEOPETHYECKOM M MpaKTHYEeCKOW 4acteil. TeopeTrnueckas
4acTh COJEPUT JIBa BOIIPOCA U3 MEPEYHsI BOMPOCOB K 3K3aMEHY U TpeOyeT YCTHOIO
OTBETa, MpaKTHUYecKas YacTb BKJIIOYAET 3aJlaHUE, BBIMOJHAEMOE Ha KOMIIbIOTEpE
(HamucaTh KOHCOJIBHYIO MPOTPaMMY Ha OCHOBE MapajuieIbHBIX METOJ0B 00pabOTKH
JAHHBIX M1 KOMMYHHKAIIMN MEXay Impoueccopamu). Ha moarotoBky ycTHOTO OTBETa U
BBITNOJIHEHUSI MPAKTUYECKOTO 3a/laHusl CTyAeHTy naercs 1-1,5 waca. [{na ycneniHoro
OTBETa Ha DK3aMEHE CTYAEHT JAOJDKEH: - KOPPEKTHO U B JOCTaTOYHOM OOBEMe
OCBETHTH JIaHHbIE TEOPETHUYECKHE BOIPOCHI - MPOJEMOHCTPUPOBATh 3HAHUSA Kak
JEKIMOHHOTO MaTepuasia, Tak M MaTepuana M3 JHUTEPaTYpHbIX HCTOYHHKOB; -
KOPPEKTHO OTBETUTH Ha BOIPOCHI, 33J]JaBa€Mble B XOJ€ YCTHOI'O OMpOca MO TeMaTUKe
MOJIyYEHHBIX BOIPOCOB; - MPEAOCTaBUTH OTJIAKEHHYIO, KOPPEKTHO pabOTaroNIyIo
MPOrpaMMy, Ppe3ylbTaThl BBIIOJHEHUS KOTOPOM COOTBETCTBYIOT MPAKTHUYECKOMY
3aJlaHUIO; - OTBETUTh HA BOIPOCHI MPENOJaBaTelNs, Kacarolluecs HEMOCPEICTBEHHO
TEXHOJIOTUH BBITIOJHEHUS MPAKTUYECKOTO 3aJaHMs; - CBOOOTHO OPUEHTHUPOBATHCS B
TEPMHUHOJIOTHH TeX TeM (pa3lenoB) AUCHMIUIMHBI, K KOTOPBIM MPUHAAIEKAT
MOJIyYeHHBIE TEOPETHUYECKHE BONPOCHI W TpakTU4Yeckoe 3amaHue. B cimyuae
MpUMEHEHUsT B 00pa30BaTeIbHOM IMPOLIECCE JAUCTAHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHil oOy4aromuecs: paboTtaroT B koMmanje "Microsoft Teams".

10. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX IPH OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO Mpouecca M0 JMCHMILIMHE (MOIYJI0), BKJIKYAS IMepeYyeHb NMPOrpaMMHOrO
o0ecrieyeHnst M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HepequL HH(bOpMaHHOHHBIX TGXHOHOFHﬁ, HCIIOJIb3YEMbIX npu OCYIICCTBJIICHUU
06pa30BaTean0ro mnmponoecca 1o AUCHUILIAHE (MO,Z[yJ'IIO), BKIIFO4Uas IMCPCUYCHb IPOrpaMMHOTO
oOecneueHus U I/IH(I)OpMaI_II/IOHHBIX CIIPpaBOYHBIX CUCTEM, IPCACTABJICH B HpI/IHO)KCHI/II/I 3k pa6oqel71
nporpaMme JUCHUITIIINHBL (MOIly.HSI).




11. Onucanme MaTepHAJbLHO-TEXHHYECKON 0a3bl, He00X0AMMON /UIA OCYyUIeCTBJICHUS
00pa30BaTeIbHOIO NPOLECCA 110 JUCHUILIMHE (MOAYJII0)

MarepuanabHO-TEXHHUECKOE oOecreyeHrne 00pa30BaTeNbHOrO Ipolecca MO  JTUCHUIUIMHE
(MOyII0) BKITFOUAET B c€0sl CICAYIONINE KOMIIOHEHTHI:

[lomemienns  uie  caMOCTOSATENbHOM  paboThl  OOydaromMXCsi,  YKOMILJIEKTOBaHHbIE
CTIEIUANTM3UPOBAHHON MeEOENbI0 W OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBHIO
nojakiIoueHus: K cern "MHTepHeT" M oOecriedeHHEeM JOCTyNa B DIIEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3zoBaTenbHy0 cpeny KOVY.

VueOHBIE ayTUTOPUU — IMOMEIICHUS IS NPOBEICHUS 3aHATHI JIEKIMOHHOTO THUIIA, 3aHSTHH
CEMHMHApCKOr0 THUIA, IPYNIOBBIX M WHAMBUIYAJIBHBIX KOHCYIbTALUM, TEKYLIEr0 KOHTPOJIA H
IIPOMEKYTOYHOI aTTecTally, YKOMIUIEKTOBAHHBIE CHEIMATIbHON MeOEIIbI0 U 000PyI0BaHUEM:

— Kowmmnerorepsr
— Menosas gocka
— HoytOyk, npoekrop, s3KpaH

Pabounii kaOMHET — MOMEIIEHUE A XpaHEHUs M NPOPUIAKTUYECKOTO OOCITYKMBAHUS

y4eOHOT0 000py/I0BaHMUS.

12. CpeacrBa aganrauMy NPenoAaBaHUs AUCHMIUIMHBI K IMOTPEOHOCTSAM O00YyYaroLIUXCs
WHBAJIM/0B U JINL C OTPAHNYECHHBIMH BO3MOKHOCTSIMHU 310POBbS

[Ipn HEoOXoamMocTH B 00pa30BaTEIBLHOM TMPOIECCE MPUMEHSIOTCS CISAYIONINE METOJIbI
TEXHOJIOTHH, OOJErYalwne BOCTpUATHEe WHPOPMaUU OOYJaIOMMMHUCS WHBATUIAMU U JIUIIAMHU C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37J0POBBS:

- CO3/laHM€ TEKCTOBOM BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTAa [UISi €ro BO3MOXKHOTO
npeoOpa3oBaHusl B ajIbTepHATUBHBIE (DOPMBI, YIOOHBIE AJISl PA3IMYHBIX MOJIb30BATENEH;

- CO37JaHME KOHTEHTA, KOTOPBIH MOXHO MPEACTaBUTh B PA3NMYHBIX BUJAX 0€3 MOTEpH JAAHHBIX
WM CTPYKTYPBI, IPETyCMOTPETh BOZMOKHOCTh MaclITabUpOBaHMsI TEKCTA U M300paxeHui 6e3 norepu
KauyecTBa, MPEAyCMOTPETh JOCTYIHOCTD YIPaBiICHUSI KOHTEHTOM C KJIaBHATYpHI;

- CO37]aHME BO3MO’KHOCTEW JJIsi 00ydaroluxcsi BOCHPUHUMATh OJHY U Ty K€ MH(pOpMAIUIO U3
pa3HbIX UCTOYHUKOB - HallpUMEp, TaK, YTOObI JIHIAa C HAPYIICHUSIMH CllyXa MOJIydaid HHPOPMAIUIO
BHU3YaJIbHO, C HAPYIICHUSIMU 3PEHHUS - ayTUAIbHO;

- MPUMEHEHHE MPOrPAMMHBIX CPEICTB, 00ECIIEYMBAIOLIUX BO3ZMOKHOCTh OCBOCHHSI HABBHIKOB U
yMeHHH, (OpPMUpPYEMBIX AUCHUIUIMHOM, 3a CYET albTePHATUBHBIX CHOCOOOB, B TOM 4YHUCIIE
BUPTYaAJIbHBIX JA00OPATOPHIl U CUMYIISIIMOHHBIX TEXHOJIOTHIA;

- NpUMEHEHHE AUCTAHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTWH Ul mepeaayd HHopMaiuu,
OpraHM3alMil  pPa3NUYHbIX (HOPM HHTEPAKTHBHOW KOHTAaKTHOM paboThl oOywaromierocss c
MpernojaBaTesieM, B TOM 4YHClie BEOMHApOB, KOTOPbIE MOTYT OBITh HCIOJIb30BAaHbI JJISi MPOBEICHUS
BUPTYAIbHBIX JIEKIMHA C BO3MOXKHOCTHIO B3aUMOJEHUCTBUS BCEX YYACTHUKOB AMCTAHIIMOHHOTO
oOyueHus, MPOBEACHUS CEMUHAPOB, BBICTYIUICHUS C JOKIAAaMH U 3aIIUTHI BBIIOJHEHHBIX pabor,
MIPOBEJICHUS TPEHUHTOB, OPraHU3alMK KOJUIEKTUBHON paboThI;

- IHIPHUMCHCHUC JHCTAHIIHOHHBIX 06p330BaTCHLHLIX TEXHOJIOTUH  JIJIs OopraHusanuun (I)OpM
TEKYLICTO U IPOMCIKYTOUHOT'O KOHTPOJIA;

- YBCJIIMYCHUC MNPOAOJDKUTCIBHOCTU CHAYH O6y‘{aIOH_[I/IMC$I WHBAJIWIOM WK JIMOOM C
OTpaHUYCHHBIMHA BO3MOKHOCTAMU 3O0POBBA (l)OpM HpOMeXCYTOHHOﬁ aTTeCTallii 110 OTHOIICHUIO K
YCTaHOBJ'IeHHOI\/'I MMpOAOJIKUTCIIBHOCTU UX CAAYUU:

- MPOJOJDKUTENFHOCTH C/Iaud 3a4éTa WM dK3aMeHa, MPOBOJMMOTO B MMUCHMEHHOH (opme, - HE
6osee yueM Ha 90 MUHYT;

- TPOJOKUTEIHPHOCTH TOJrOTOBKA OOYdYalImIerocss K OTBETY Ha 3au€Te WIM DJK3aMeHe,
MIPOBOJIMIMOM B YCTHOM (opme, - He Oosiee yem Ha 20 MUHYT;



- IPOOJDKUTEIHLHOCTH BBICTYIUICHHUSI 00YYalOIerocsi Mpy 3aluTe KypcoBoi paboThl - He Oojee
yeM Ha 15 MuUHYT.

[Iporpamma cocraBieHa B cootBercTBuM ¢ TpeboBaHusiMu PI'OC BO u y4eOHBIM MIIaHOM 110
Hanpasienuto 01.03.02 "[Ipuxnagnas maremMaTika u nHpopmaTuka'
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1. CooTBeTCTBHE KOMIIeTeH Uit IIAHUPYEMBIM pe3yjbTaTam oﬁyqe}mﬂ o TMCIHMIIJIMHE

(MoayJ110)
Kon u | Muaukaropsl aocTuxeHus | OneHOYHbIe CpPeACTBA TEKYLIero
HAHUMEHOBaHUe KOMITeTeH M s JAHHOH | KOHTPOJIA W IPOMEKYTOYHOM
KOMIIeTEHIIMH AU CHUILINHbBI arTecTauuu
IIK-4 — Cnocobex x| 3HarTh apxXuTeKTypy | Tekymumi KOHTPOJIb:
pazpaboTke BBICOKOIIPOU3BOAUTEIILHBIX 1. Jlabopamopuvie pabomer no
TpeOOBaHUH U BBIUMCIIUTEIIBHBIX ~ CUCTEM, THWIIOBBIC | memam:
MPOEKTUPOBAHUIO TOIIOJIOTUH CXeM KoOMMyTauuy, | 6. Onepauuu nepesayd JaHHBIX
IPOrPaMMHOTO KJIAaCCU(UKALMI0O  MHOTOIPOLECCOPHBIX | MEXAY ABYMs mpoueccamu B MPI
obecnieueHus BBIYMCIIMTENIBHBIX ~ CUCTEM,  Mojenu | 7. IIpon3BoAHBIE THUIIBI JaHHBIX B
MapayieabHbIX BeIYUCTUTENBHBIX | MPI
IIPOLIECCOB, KoHUenmuo | 8. VYpasnenue rpynnamMu
HEOI'PAaHUYEHHOTO rapajuieIn3Ma, | MpoIecCOB U KOMMYHHUKATOpPaMHU.

MOJIET MHOTOTMPOIIECCOPHBIX CHUCTEM C
o0meld W paclnpeneieHHOW TMaMsThIO,
MO/JI€JIb KOHBEUEPHOU CUCTEMBI.

YMeTb pa3zpabaTeiBaTh, OTIAKHUBATh W

3aITyCKaTh Ha WCTIOJTHEHHE
napasuiebHbIC IPOTPaMMEI c
ucnosb3oBanueM  ¢ynkuuii  MPI  u
OpenMP.

Bnagets HaBbIKaMU pelieHus
Pa3IUYHBIX CIOXKHBIX BBIUYHCIUTEIbHBIX
3a/1ady, TpeOYIOIMMX pazpaboTKu
COOTBETCTBYIOIIUX napasuieNIbHbIX
QITOPUTMOB U HMX  NPOTPAMMHOM

peanu3aiu, HWCIOJb3ys IMPOTPaMMHBIC
mwiatdopmel MPI, OpenMP.

BupryansHasle Tonosoruu
0. [TapannensHbie METObI
YMHOXKCHHUA MAaTpUIllbl Ha BEKTOP.

[TapannensHbie METO/IbI
MaTPUIHOTO YMHOXKEHUSI.
10. Texnonorus

nporpammupoBanus OpenMP
11. Penrenne cucTteM JIHMHEHHBIX

ypaBHEHUH

12. [TapannenbHbie METOIbI
perieHus muddepeHnanTbHBIX
ypaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX

13. MHoromoto4uHocTh B Qt.
2. YcmHubtii onpoc no memam:

1. Bgemenme. llenu, 3agaum u
poOIeMbI napauieIbHbIX
BEIUMCIIEHUH

2. MopgenupoBaHue M aHalu3
napauieIbHbIX aJITOPUTMOB

3. OueHka KOMMYHUKAIIMOHHOM

CJI0KHOCTHU napajuieabHbIX
IrOPUTMOB

4. [IpuHLMTBI pa3paboTku
napajuieIbHbIX METO0B

5. Hurepdeiic repeaadan
cooOmenun MPI

6. Omnepauuu mnepegadyu JAHHBIX
MEXy AByMs nporeccamu B MPI
7. 1lpon3Bo/HbIE TUIBI JAHHBIX B
MPI

8. VYnpasnenue rpynnamu
MPOILIECCOB M KOMMYHHMKATOPAMH.
BupryanbHbie Tonosnorun

9. [TapannensHbie METO/IBI




YMHOKCHHUA MaTpUllbl Ha BCKTOP.

[TapannenbHble METO/IbI
MaTPUYHOTO YMHOXKEHUSL.
10. Texnonorus

nporpamMmmupoBanust OpenMP

11. Pemenue cucteM JHUHEHHBIX
YpaBHEHUH

12. [TapannensHbie METOIbI
pelieHus mddepeHnnanbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX

13. MHOronoTouHocts B Qt.

3. Konmponsnaa paboma no
memam:

5. Hurepdeiic
cooOmmenun MPI

7. IIpou3BOJHBIE THUIIBI JIAHHBIX B
MPI

10. Texmomorus
nporpammupoBanus OpenMP.

nepenavu

IIpome:xxyTouHas aTTecTalus:
DKk3aMeH (KOHTPOJIbHBIE BOIIPOCHI)

IT1K-8 — CniocobeH k
paszpaboTke
CTpaTeruu
TECTUPOBAHUS U
YIPaBICHUIO
MIPOIIECCOM
TECTUPOBAHUS
MIPOrPaMMHOTO
obecneyeHus

3HaTH O6HH/I€ IMPUHIMUIIBI TTOCTPOCHUA U
peanuzauuu MPI, oOmume ¢pynkumit MPI,

KOMMYHUKATOpbI, (QyHKOHM  oOMeHa
COOOIIEHUAMHA  THIIA 'TOYKA-TOYKA'":
OJIOKHpYIONUHA W HEOJOKUPYIOIIHI
0oOMEH, CHHXpPOHHbIE M CTaHIapTHBIE
MOCBUIKM  COOOIIEHUH,  TEXHOJIOTHIO
MpOrpaMMUPOBAHUS OpenMP,
[oClieZIoBaTebHbIE U MapaijlelibHbIe
HUTH MIPOrpaMMBl, OpraHu3aIHIo
napajuleJIbHBIX CEKIUH, MapajulelbHbIe
UKJIbI, JTUPEKTHBBl CHHXPOHHU3AIMH,

cnenudukanuu OpenMP mns s3eikoB C
n C++.

YMeTh BBINIOJIHATD aHaIu3
s exTuBHOCTH pacnapanieIuBaHus
aJTOPUTMOB c HCITOJIb30BaHUEM
Pa3JIMYHbBIX CHCTEM OpraHu3aluu
B3aMOJICVCTBUS BETBEN.

Brnanere  HaBBIKAMH ~ HCIIOJIB30BaHUS
Pa3IMYHbBIX CHCTEM opraHuzaiuu

B3aMOJIEVICTBUS BETBEN.

Texkymmii KOHTPOJIb:

1. Jlabopamopnvie padomut

no memam:

6. Onepauuu mnepeaadyd TaHHBIX
MEXIy AByMs nporieccamu B MPI
7. Ilpon3BOoaHBIE THUIIBI JTAHHBIX B
MPI
8. VYnpasnenue rpyInmnamMmu
MPOIECCOB M KOMMYHHUKATOPAMHU.
BuptyanbHbie TONOI0THN
9. [TapannenbHbie METOIbI
YMHOKEHHUSI MATpHUIlbl Ha BEKTOP.
[TapannenbHbie METObI
MaTPUYHOTO YMHOKECHUS.
10. Texuomorus
nporpammupoBanusi OpenMP
11. Pemenne cumcTeM JIMHEHHBIX
YpaBHEHUH
12. [TapannensHbIe METOIbI
penieHus muddepeHnanTbHBIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX
13. MHoronoto4yHocts B Qt.
2. Yemmuwtii onpoc no memam:

1. Beenmenme. llenu, 3amaum u
poOIeMbI rapasulebHbIX
BBIYMCIICHU I

2. MopenupoBanue u
napajyIeNIbHBIX aJITOPUTMOB

aHaJIn3




3. OueHka KOMMYHUKAIlMOHHOMN
CJIOKHOCTHU napasuleIbHbIX
AJITOPUTMOB

4. [puHiuns! pa3paboTku
[apajuIeJIbHBIX METOI0B

5. WuTepdeiic nepeaadn
coobmmenuit MPI

6. Omnepauuy nepegayd AAHHBIX
MEXIy AByMs nporeccamu B MPI
7. IIpon3BOJHBIE THUIIBI JTAHHBIX B
MPI

8. VYupasnenue rpynmnaMu
MPOLECCOB U KOMMYHHKATOpaMH.
Bupryansabie TOmosorun

9. [TapannensHbie METO/IbI
YMHOEHUSI MaTPHUIbl Ha BEKTOP.
[TapannensHbIe METO/IbI
MaTPUYHOTO YMHOKEHUSI.

10. Texnonorus
nporpammupoBanus OpenMP

11. Pemenue cucrtem JHMHEHHBIX

ypaBHEHUH

12. [TapannensHbie METOIbI
penieHus g epeHnrnaIbHbIX
yYpaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX

13. MHuoromoto4uHocTh B Qt.

3. Konmponvnan paboma no
memam:

5. WuTepdetic nepeaadn
cooOmmenuit MPI

7. Ilpon3BoaHbBIE THUIIBI JTAHHBIX B
MPI

10. Texnonorus
nporpammupoBanusi OpenMP.

IIpomeskyTOoUYHas1 aTTeCTALMS:
DK3aMeH (KOHTPOJIBHBIE BOIIPOCHI)




2. AupMKaTopbl OeHUBAHUSA ¢()OPMHUPOBAHHOCTH KOMIIETEHIIU I

Komn 3aureno He 3auteHo
eTeHll | Boicoknii ypoBenb | Cpennuii ypoBeHb | Huskuii ypoBeHb | Huxe moporosoro
us (oTJIMYHO) (xopoiuo) (y1oBJIETBOPUTEIbH | YPOBHSA
(86-100 6a10B) (71-85 6a10B) 0) (Hey/10BJIETBOPHUT
(56-70 6a10B) €JIbHO)
(0-55 6aioB)
[IK-4 | 3naer  apXuTeKkTypy | 3HA€T apXUTEKTypy 3uaer  omnpexenenue | He 3naer
BBICOKOIIPOU3BOUTEN | BBICOKOIIPOU3BOAUTEND | MMapajljiesin3ma, OIpe/esieHue
BHBIX HBIX BBIYUCIUTENbHBIX | IEPEUUCIISIET napajuieIu3Ma, He
BBIYHMCIIUTEIbHBIX CUCTEM, OCHOBHBIE OCHOBHBIE  THIIOBBIE | MOXET
CHUCTEM, TUIIOBBIE | TUIIOBBIE TOTIOJIOT MU TOTIOJIOTUU CXEM | MEepPEUnCIIHUTh
TOTIOJIOT U CXEM | CXeM KOMMYTallWH, KOMMYTalluu U | OCHOBHBIE TUIIOBbIE
KOMMYTallUH, KJIaCCU(PUKALUIO HEKOTOpHbIE UX | TONOJIOTUU CXEM
KJIacCU(PHUKAIIUIO MHOTOTIPOIIECCOPHBIX 0COOEHHOCTH, kommyTaruu. He
MHOTOIPOIIECCOPHBIX | BHIYMCIUTENbHBIX VIOPOIIEHHO U C | 3HaeT
BBIYHMCIUTEIbHBIX CUCTEM I10 HECKOJIbKHM | HETOUHOCTSIMU KJIaCCU(PHUKAIUIO
CHUCTEM, MOJIeNH | KBaTU(UKAMOHHBIM BOIIPOU3BOJIUT MHOTOIIPOLIECCOPH
napauiebHbIX MpU3HAKaM, OCHOBHBIE | KJIACCU(HUKAIUIO BIX
BBIYHMCIUTEIbHBIX MOJIENU MapajyieIbHbIX | MHOTOMPOLECCOPHBIX | BBIUMCIUTEIbHBIX
MPOLIECCOB U MX | BHIYMCIUTENbHBIX BBIYHMCITUTENbHBIX CUCTEM, HE MOKET
0COOEHHOCTH, MIPOLIECCOB U UX CHUCTEM, MOJKET | Ha3BaTh OCHOBHbIE
KOHIIETINIO KJIFOUEBBIE NTPU3HAKH, Ha3BaTh OCHOBHBIE | MOJENN
HEOI'PAaHUYEHHOTO MOJIETHN MOJENH MapajuIeIbHbIX
napajieaIu3ma, MHOTOTIPOLECCOPHBIX NapajueIbHbIX BBIYUCIIUTEIBHBIX
MOJIETHN CHUCTEM ¢ oluieil u BBIYUCIIUTEIIBHBIX IIPOLIECCOB.
MHOTONPOLIECCOPHBIX | pacIpeieIeHHON IIPOLIECCOB.
cucTeM ¢ oOmel M | naMsIThIO.
pacrnpeieneHHON
MaMSThIO, MOJEIIb
KOHBEHEPHOU
CUCTEMBI.
Ywmeer YmMmeer paszpabareiBath, | YMeeT pazpadatsiBaTh | He yMmeer
pa3pabaThIBaTh, OTJIA)KUBATh M| W  3amyckaTb  Ha | pa3pabaTbIBaTh,
OTJI)KUBATh U | 3aI1yCKaTh Ha | UICIIOJIHEHHUE MPOCThIE | OTIAKHUBAThH u
3a1ycKarTh Ha | UCIIOJIHEHUE napajujieibHble 3aMyCcKaTh Ha
WCIIOJTHEHUE napajijieibHble IpOrpaMMbl 10 | UCIIOJIHEHHE JIaXkKe
napajuieJbHbIe IpOrpaMMbl C | TUIIOBBIM 33IaHUSIM C | IPOCTHIE
MIPOrpaMMbl C | UCIIOJB30BAHUEM HCII0JIb30BaHUEM napajuieibHble
HUCTIOJIL30BAHUEM byHKIMI MPI U | Haubojiee  MPOCTBIX | MPOTPAMMBbI
¢ynkuuit  MPI  u | OpenMP, ucnone3ys, B | pynkuuit  MPI  u | ucnosszoBanueM
OpenMP, B ToM uncne | ocHoBHOM,  THnoBble | OpenMP. ¢byakumit  MPI u
TpeOyIOLINX METObl U alropuTtmsl | MicnelThiBaeT OpenMP.
IIPUMEHEHMSI TUIIOBBIX | MapaljIeJIbHbBIX 3aTpyJHEHUS c
u BBIYHCIICHU. OTJIAAKON W aHAIU30M
MO (UIMPOBAHHBIX paboThI
NapajuIeIbHbIX pa3paboTaHHbBIX
QJITOPUTMOB. IIPOrPaMM.
Bnageer HaBbIKaMu Bnageer HaBbikamu | Brageer  nHaBwikamu | He BJIaJIEET




CaMOCTOSITEJIBHOTO CaMOCTOSITEJIBHOTO peleHus MPOCTHIX | HABBIKAMU
pelieHust pa3NuyHbIX | (IpU  HE3HAYUTEIHHOM | BHIYMCIHMTEIIbHBIX perieHus Jaxe
CIIOXHBIX BMEILIATEIbCTBE 3a1a4 (mox | mpocThIX
BBIYHMCIUTEIBHBIX npenogaBaTes) KOHTpPOJIEM BBIYUCIIUTEIIbHBIX
3aja4, TpeOyromux pelieHus TUIOBBIX | MPENOAABATENS), 3aj1a4, TpeOyroUmx
pa3paboTku BBIYHUCIUTENbHBIX TpeOyromux pa3paboOTKu WU
COOTBETCTBYIOIIUX 3ajad, TPeOYIOIKX | MPUMECHECHHSI TUTIOBBIX | IPUMEHEHUS
napajuIebHbIX pa3paboTku napauieIbHbIX TUTIOBBIX
ITOPUTMOB U UX COOTBETCTBYIOIINX QITOPUTMOB ¥ UX | HapaJUICIbHBIX
MIPOrpaMMHOMI napauIeIbHbIX MpOrpaMMHOI QITOPUTMOB U UX
peauzanuu, QITOPUTMOB M HX | peaju3aluu, MIPOrpaMMHOI
HCIOJIB3YS IPOrpaMMHOM UCIIOJIB3YS peanuzanuu,
MpOrpaMMHBbIE peau3alyu, UCToib3ys | IporpaMMHbIE UCIOJIB3YS
mwiaropmsl MPI, IIpOrpaMMHBIE m1aTGopmbl MPI, | nporpamMmHBIE
OpenMP. aTGOopMBI MPI, | OpenMP. mwiargopmsel - MPI,
OpenMP. OpenMP.

[1K-8 | 3naer oOuue | 3Haer obuue | 3Haer c | He 3mnaer oO0mue
TIPUHIIUATIBI MIPUHIIUTIBI TTIOCTPOEHUS | CYIIECTBEHHBIMU TIPUHITATIBI
IIOCTPOEHHUS u|u peammzauuun  MPI- | mpoGenamu U | IIOCTPOEHHUS 51
peanu3anumn MPI- | mporpamm, oOmue | HeToYHOCTSIMHU o0mue | peanuszanuu  MPI-
MIPOTrpaMM, oOuue | GpyHKIMH MPI, | npuHIMTBI nporpaMM, oOmiue
GbyHKIIII MPI, | KkOMMyHUKATOPBHI, MTOCTPOECHNUS u | GyHKIUU MPI,
KOMMYHUKATOPBI, OCHOBHBIE GbyHKIMM | peanu3anuu MPI- | KOMMyHHKaTOpBI,
byHKIIAN obmeHa | oOMeHa COOOIIEHUSIMH; | TIPOTPAMM, o0mue | mpocrenmme
COOOILEHUSAMHU  THUIA | TEXHOJOTHIO byHKIMH MPI, | dpyaknun  obmeHa
'TOYKa-TOYKa': MIPOrPaMMUPOBAHUS KOMMYHHUKATOPBHI, COOOIIEHUAMU;
OJIOKHPYIOITUI u | OpenMP ee rnaBHOE | mpocTeume TEXHOJIOTHIO
HEOJOKUPYIOIIUNA ommune ot  MPI, | dyakoum oOMeHa | mporpaMMHPOBaHU
00MEH, CHHXPOHHBIE | TTOCTEAOBATEIbHbIE U | COOOIICHUSIMHU; g OpenMP, eé
u CTaHJApTHbIE | TapauleJIbHBIE  HUTHU | TEXHOJIOTHIO otmnnuust ot MPI,
MOCBUIKU COOOIIEHUH, | MPOTrpaMMBl, IPOrPaMMHUPOBAHUS MOCJIeIOBaTeIbHbIE
TEXHOJIOTHIO OpraHHU3aIHIo OpenMP, ee rnaBHoe | M1 mapasuieibHbIE
MIPOrpPaMMHUPOBAHUS napajulebHBIX CeKUUH, | omnune oT  MPI, | HuTH Tporpammsl,
OpenMP, e€ oTiuuus | napajuiebHble LUKIBL, | Oa30BbIC OpraHu3aIuio
oT MPI, | cienudukammm KOHCTPYKITUH napauieIbHbIX
nocienoBarenbubie U | OpenMP mis s3eikoB C | OpenMP, CEKLM,
napajuienbupie  HUTH | U C++. HE0OX0IUMBbIE JUI | apaiiesibHbIe
MIPOrPaMMBlI, MOCTPOCHHUS LUKJIbI, TUPEKTUBBI
OpraHHU3aIIIo MPOCTEHIIINX CUHXPOHH3AIUH,
napayuienbHbIX napasuieIbHbIX cnenuuKanum
CEKIIH, nporpaMmM Ha s3bike | OpenMP IbIe:
napasiebHbIe C. a3b1K0B C u C++.
UUKIBI,  TUPEKTHBBI
CUHXPOHM3AIUH,
criennpuKaum

OpenMP nnst s3bIKOB
Cu C++.

YmMmeer
aHan3
3¢ heKTUBHOCTH
pacrnapasuieIuBaHus
pa3IMYHbBIX

BBIIIOJIHATD

YmMmeer BBITIOJIHATD
aHanmmu3 3(h(HeKTUBHOCTU
pacrapasieIuBaHus
TUIOBBIX AJITOPUTMOB C
UCIOJIb30BAHUEM

YmMmeer
aHamu3
3¢ dEKTUBHOCTH
pacrnapasuieIuBaHus
MIPOCTEUINX

BBIINIOJIHATD

He ymeer
BBITIOJIHATh aHAJN3
3¢ dEKTUBHOCTH
pacrapasuieIMBaHu
sl AJITOPUTMOB.




aJNrOPUTMOB C | pa3JIMYHBIX CUCTEM | AJITOPUTMOB c

HCIIOJIb30BaHUEM OpraHu3aluu HCIIOJIb30BaHUEM

pa3IMYHBIX  CHCTEM | B3aUMOJICUCTBHUS TOJIBKO

OpraHu3aluu BETBEIl. OIPAHUYEHHOTO

B3aUMOJICHCTBUS Habopa Mojened U

BETBEH. KPUTEPUEB.

Bmaneer naBpIkaMu Bmaneer HaBbIKaM¥ | Bimageer  HaBelkamu | He Bmazeer

CaMOCTOSTEIBHOTO HCIIOJIb30BaHUS HCIIONB30BaHUS  IOJ] | HaBBIKAMU

HCIIOJIb30BaHU HECKOJIBKHX CHUCTEM | KOHTPOJIEM HCIIOJIB30BAHUS

Pa3JIMYHBIX CUCTEM OpraHu3aluu MpEIoiaBaTensl OJHOM | CUCTEM

OpraHu3aIuu B3aHMOJICHCTBHS CHCTEMBI Opra"u3anuu

B3anMMOJICHCTBUS BETBE B  THUIIOBBIX | OpraHU3alUU B3aNMOJICHCTBHUSI

BETBEH. 3aja4ax. B3aNMOJECHCTBHUSI BETBEH.
BETBE B IPOCTHIX
BEIUMCITMTETbHBIX

3agadax.




3. Pacnpeueﬂeﬂne OIICHOK 3a (l)OpMI)I TEKYLIEr0 KOHTPOJIA U MPOMEKYTOYHYIO aTTECTAllUIO

7 cemecTp:

Texymuil KOHTPOJIb:

Jlabopatopusie padotsl (ITK-4, TTK-8) — 30 6amios
Yerusiit onpoc (ITK-4, TTK-8) — 10 6amos
KonTtposnsHast padota (ITK-4, TTK-8) — 10 6astos

Hroro 30+10+10 = 50 Gannos

[IpomexyTouHas aTTecTanust — SK3aMeH.

DK3aMeH HallelleH Ha KOMIUIEKCHYIO TIPOBEPKY OCBOCHUS AUCIUIUIMHBL. DK3aMEH MPOBOJUTCS B
YCTHOM WJIM MUCBMEHHOW (popme 1o Omieram, B KOTOPBIX COJIEpIKATCS BOIPOCH! (3aaHusl) TI0 BCEM
TeMaM Kypca — Bcero 37 BOIIPOCOB.

KonTposasnsie Bonpocs! — 50 6aios, 1o 25 6ayioB 3a OTBET Ha KaX/Iblil BOIIPOC

Wtoro 25+25 = 50 6amnoB

OOmiee KoOIMYECTBO OAUIOB MO AMCHMIUIMHE 3a TEKYIIUH KOHTPOJIb U MPOMENKYTOUHYIO
arrecranuio: 50+50=100 Gamnos.

CootBercTBHE OANIIIOB U OLICHOK:

Jlnst ax3amena:

86-100 — oTnnuHO;

71-85 — xoporo;

56-70 — y1OBIETBOPUTEIHHO;

0-55 — HeyIOBIECTBOPUTEIIBHO.



4. OIIeHO‘leIe cpeacrea, mopsAoK UX NPUMCHCHUSI U KPUTCPUU OLICHUBAHUA

4.1. OueHo4HbIe CpPeCTBA TEKYLIEro KOHTPOJIA
4.1.1. JIaGopaTopHbie padoThI

4.1.1.1. Ilopaook nposedenus u npouedypa oyeHueaHu .

JlabopaTopHbie pabOThI BBHITIOIHSIOTCS MO CIEIYIOIIUM TEMaM:

6. Onepauuu neperayu JaHHBIX MEXKIY ABYMs npoueccamu B MPI

7. ITpon3BoiHbIE TUIBI JaHHBIX B MPI

8. Ynpapnenue rpynnamu NpoieccoB 1 KOMMyHUKaTopaMu. BupTyalibHble TONOJIOTUN

9. IlapamienbHble METOAbl YMHOXKEHHS MaTpullbl Ha BekTop. [lapaisenbHble METOJbI
MaTpPUYHOTO YMHOKEHHS.

10. Texnonorus nporpammupoBanus OpenMP

11. Pemenne cucreM JTMHENHBIX YpPaBHEHUI

12. IapamienbHble METOIBI pelieHus: AMpPepeHuaNbHbIX YPAaBHEHUH B YACTHBIX TPOU3BOIHBIX

13. MuoromoTo4HOCTh B Qt.

B aymutopum, ocHaméHHONM COOTBETCTBYIOIIMM OOOpYIOBaHHMEM, OOydYaroluecs MPOBOJAAT
y4eOHbI€ DKCIEPUMEHTHl U TPEHUPYIOTCSI B IPUMEHEHUU MPAKTUKO-OPHUEHTHPOBAHHBIX TEXHOJOTHUH.
OneHuBaroTcsl 3HaHHE MaTepuaia U YyMEHHE NMPUMEHSATHh €ro Ha IMpakTUKe, YMEHHS W HaBBIKH IO
pabote ¢ o000OpyIOBaHHEM B COOTBETCTBYIOIIEH TpeaMeTHOW oOmactu. [locime BeIMONHEHUS
nabopaTopHOi pabOThl OCYIIECTBIISETCS 3alllUTa MOJIYYEHHBIX Pe3yJbTaToOB; 0GOpPMIIEHHE OTYETa HE
TpeOyercs.

Pekomenyemas cxema BBINOJIHEHUS 3aJjaHUil K Jab0opaTopHOi paboTe Mo JaHHOM JUCHMILINHE
BKJIIOUYAET CIICAYIOIIUE ITaIbI:

— O3HaKOMJIEHHE C 3aJJaHUEM.

— H3ydyenne HeoOX0[MMOT0 TEOPETUUECKOTO MaTepuaa.

— M3ydyeHre npruMepoB BBINIOJIHEHUS 3aJaHUSI.

— PazpaboTarh anropuT™ peieHus MocTaBICHHOM 3a1a4u.

— DBroinmonHenue 3agaHus B COOTBETCTBUM C Pa3pa0OTaHHBIM aNTOPUTMOM  (peanu3aius
perieHus).

3amura J1abopaTOpHON pabOTHI 3aKIIOYaeTCs B MPOBEPKE MpernojaBaTesieM 3aJaHusl COTJIACHO
OTpeJIeIcHHOMY BapuaHTy. B XoJe 3amuThl npenogaBaTelib 3a/1aeT CTYAEHTY BOMPOCHI, KacaloLIUeCs
TEXHOJIOTUU BBINIOJIHEHUSI 3aJaHUs, a TakKe COOTBETCTBYIOIIETO JIEKIIMOHHOTO MaTepuana.
HecnocoGHOCTh cTyneHTa rpaMOTHO OTBETUTH HA IMOCTABIIEHHBIE BOIPOCHI SIBJSETCS MOBOAOM IS
MIpernojaBaTelis YCOMHUTHCS B aBTOPCTBE PaOOTHI.

B cnydae npumeneHus B 00pa3oBaTeabHOM IpoOIlecCe AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTUH 00yJaroIuecs BHITOIHAIOT 3a/JaHUS Ha CIEIYIOIIMX TaThopMax U pecypcax:

— B koMauzae «Microsoft Teamsy.

4.1.1.2. Kpumepuu oyenueanus

MexaHu3M OlLleHUBaHUS J1a0OpATOPHBIX PaboT:

1) 86-100% 0T MaKCUMAJILHOTO YHKCIia OaIOB

3aianue BHITIOTHEHO MOJHOCTHIO U 0e3 OmmMO0K, 00yJaromuiics crnocodbeH 0ObICHUTH METOIbI 1
QIITOPUTMBI, UCTIOJb30BAHHBIC TIPH PEILICHUU 3aJa4H.

2) 71-85% 0T MakCHMAJILHOTO YKCia OaI0B

3aaHue BBIMOJHEHO TOJHOCTHIO C HE3HAYUTENbHBIMH OIIMOKaMHU, OOyJarolIMiics CrocoOeH
OTIHCATh AITOPUTM PEIICHHUS 3a/1a4H.

3) 56-70% oT MaKCUMAaJILHOTO YKCiIa OAIOB

3aanue BHITIOJHEHO 00Jiee ueM HaIOJIOBUHY, B PEIICHUU MPHUCYTCTBYIOT CepbE3HBIC OIIMOKH,
oOyuaronuiicss cnoco6eH onucaTh MOPAI0K CBOUX JNEHCTBUH MpPU PELICHUH 3a/1a4H.



4) 0-55% ot MakCUMAaJIbHOIO YKCIIa 0aIOB
3aanue BBHITIOJHEHO (PparMeHTApHO WM HE BBIMOJTHEHO BOOOIIE, 0OyJarOmUiCsS HE CIIOCOOeH
OOBSICHUTH CMBICIT CBOUX JCUCTBUI MPH BHITIOJIHEHUH PaOOTHI.

4.1.1.3. Codeprcanue oyeHouHo20 cpedcmea

Temb1 mabopaTopHBIX paboT B 7 cemecTpe:

JlaboparopHast padora 1. PacnapamrenvBanue KBaapaTypHOU (OpMylibl, ompeesieHue 4uciia
IIn.

JlabopatopHast pabora 2. Peanmuzamusi mapamienbHBIX QJITOPUTMOB BEKTOPHO-MATPUYHOTO
yMHOXkeHus cpeacrsamu MPLL

JlabopaTtopuas pabora 3. [lapannenbHoe nporpammupoBanue ¢ OpenMP.

JlabopaTopHast pabota 4. UuclieHHOE pEIIeHHEe CHCTEM OOBIKHOBEHHBIX IU(PPEpEHIINATBHBIX
YpaBHEHHI Ha TIPUMEPE PEIICHUS 3a/1a41 MOJICTUPOBAaHIS MO3Ta.

KoHTposbpHbIe BOMPOCH! IpH 3a1UTe 1aO0OPaTOPHOI pabOTHI:
. B uem cocrour nenp padboTsi?
. Kakue 3a1aun Hy>)KHO pelIUTh B IPOIECCE BBHIIOTHEHUS pabOThI?
. OnumuTe MEeTOIMKY BBITIOJHEHUS pabOTHI.
. 3anuIInTe OCHOBHBIE PACYETHBIE COOTHOIIEHMS, UCIIOJIb3YeMbIe B padoTe.
. Kakoe mporpaMmMHoe 1 anmnapatHoe 006ecriedeHre UCI0JIb3YeTCsl PU BBIOIHEHUH PabOThI?
. KpaTtko onummre nmporuecc BbINOJIHEHUS pabOTHI.
. OnumuTe OCHOBHbIE pe3yJbTaThl, OJy4YEHHBIE B MTPOLIECCE BHIMOIHEHUS PaOOTHI.
. COOTBETCTBYIOT JIU MOJIyY€HHBIE PE3YAbTAThl U3BECTHBIM TEOPETHUECKUM IOJI0KEHUSIM?
9. Kakue BBIBObI MOKHO CJIENIATh MO PE3YIbTaTaM BBINOJHEHUS pabOThI?
10. Ilpu pemeHMM KakMX HPAaKTUYECKUX 3a7ad MOTYT ObITh HCIIOJIb30BaHbl IOJIydaeMble
pe3yabTaThI?

03N DN KW~

4.1.2. YcrHblii onipoc

4.1.2.1. Ilopaook nposedenus u npouedypa OueHueaHus
YCTHBIN OMPOC MPOBOJUTCS MO CIEAYIOIINM TEMaM:

1. Beenenue. Llenu, 3aaaun 1 mpoOIeMBbI MapauIeIbHBIX BIYACICHUIH

2. MoaenupoBaHue U aHAJIN3 TTapasuIeIbHBIX aJTOPUTMOB

3. O1eHKa KOMMYHHKAIIMOHHOM CJIOKHOCTH NapajuieNIbHbIX aJTOPUTMOB

4. ITpuHIMIB pa3padOTKH NapalIeIbHBIX METOIOB

5. Uurepdetic nepenaun coodbuiennii MPI

6. Onepannu nepegadyu JaHHBIX MEXy AByMs Ipoueccamu B MPI

7. Ilpon3BoiHBIE TUTIBI TaHHBIX B MPI

8. YrmpaBneHue rpynnamu npolueccoB 1 KOMMyHUKaTopaMu. BupTyanbHble TONOJOTUH

9. [IlapamienpHble METOJbl YMHOXEHHMS MaTpullbl Ha BekTop. llapamnenbHble MeToAbI

MaTPUYHOTO YMHOKEHUS.

10. Texnonorus nporpammupoBanust OpenMP

11. Pemenue cucrteM TMHEHHBIX YpaBHEHUI

12. TlapamiensHble METOIBI penieHus AU epeHIuanbHbIX YPAaBHEHUH B YACTHBIX MTPOU3BOIHBIX

13. MHoronotTo4HocTh B Q.

VYCTHBIM Ompoc MPOBOAMTCS BO BpeMs ayAUTOpHOW paboThl. OOydaromuecss OTBEYarOT Ha
BOIIPOCHI NIPENOIABATEINS, YYaCTBYIOT B JUCKycCHU. OLIEHUBAETCS YPOBEHD JOMAIIHEN OATOTOBKH I10
TeMe, CHOCOOHOCTh CHCTEMHO M JIOTMYHO H3JaraTb MaTepuall, aHaJU3UpoBaTh, (OPMYIUPOBATH
COOCTBEHHYIO MTO3UIINIO, OTBEYATh HA JIOTIOJTHUTENIbHBIE BOIIPOCHI.

B cnysae npumeHeHus B 0Opa30BaTENbHOM Ipollecce AMCTAHIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHI 00yyaroImuyecs BHIIOTHSIOT 33/IaHUS Ha CIEAYIOIUX IU1aThopMax U pecypeax:



— B koMauze «Microsoft Teamsy.

4.1.2.2. Kpumepuu ouyenuseanusn

MexaHu3M OLIEHUBAHUS OTBETOB IIPHU YCTHOM OIIPOCE:

1) 86-100% oT MakCHMaJILHOTO YKClia OaJIOB

- 3HaeT BEChb TEOPETHYECKUU MaTepual IO paccMaTpUBAaEMOMY BOIIPOCY, MPEIyCMOTPEHHBIN
y4eOHOH TPOrpaMMOIi;

- MOKET JaTh MOAPOOHOE OMMCAHNE U TPOBECTH CPABHUTENBHBIA aHAIN3 Pa3IMYHBIX MOJX00B
K PEIICHUIO pacCMaTpUBaEeMOH 3a1a4H;

- KOPPEKTHO HCIIOJb3YeT MOHATUIHBIN aIapar;

- BBICKa3bIBaCT CBOIO TOYKY 3pEHHsI II0 pacCMaTpUBAacMOMY BOIPOCY M MOXKET ee
apryMeHTHPOBAaHHO 0OOCHOBATb.

2) 71-85% 0T MakCHMAaJILHOTO YKCiIa 0aIoB

- OCHOBHBIE TEOPETUUECKHUE TIOJI0KEHHUS TI0 pAaCCMAaTPHBAEMOMY BOTIPOCY;

- MOJKET OIMCATh PA3JTUYHBIC TIOJXO/IBI K PEIICHHIO pacCMaTpUBAEMON 3a/1a4H;

- KOPPEKTHO HCIIOJb3YeT MOHITUINHBIN arapar;

- BBICKA3bIBAET CBOIO TOUKY 3PCHHS.

3) 56-70% 0T MaKCUMAaJILHOTO YKCia OaTOB

- UMeeT o011ee MpeaCTaBIeHUE O IPeIMeTe 00CYKICHUS, CTIOCO0axX peIIeHusl paccMaTpruBaeMon
3aauu;

- TOITyCKAeT OIMUOKH MPU MCIIOJIb30BaHUH MTOHATHIHOTO aIapara;

- BBICKA3bIBACT CBOU MBICIIH CYMOYPHO, OTBET CJ1a00 CTPYKTYPHUPOBAH.

4) 0-55% oT MaKCHMMaJIBHOTO YHKCIIa OAJIOB

- HE BJIQJICET TEOPETUICCKUM MaTEePHAJIOM;

- HE BJIaJIeeT MOHITUIHBIM anmapaToM;

- HE CIOCOOEH BHATHO C(HOPMYIIUPOBATH CBOU MBICITH.

4.1.2.3. Cooeprcanue ouenounoz2o cpeocmea

[IpumepHBIE BOIIPOCHI 7 CEMECTD:

Tewma 1. Beenenue. Llenn, 3agaun v mpoOIeMBbl MapauIeTbHBIX BRIUACICHUN

B uem 3akiio4yaroTcsi OCHOBHBIE CIIOCOOBI JOCTUKEHUS Mapaiiesn3ma?

B uem MOryT cOCTOSITh pa3nuyusl MapajjiesIbHbIX BEIYUCIUTENbHBIX CHCTEM?

B yem cocTtouT mpuHIMN pa3AeNeHUs] MHOTOIMPOLECCOPHBIX CUCTEM Ha MYJIbTHIPOLECCOPHI U
MYJIbTUKOMITBIOTEPHI?

B uem cocTosT nonokuTenbHble U OTPHUIIATEIbHbIE CTOPOHBI KIIACTEPHBIX cUCTEM?

Kakwue Tomonoruu cereit nepenaun TaHHBIX Hanbosee MHUPOKO UCIIOJIB3YIOTCS MPH MO-CTPOCHUH
MHOTOIPOIIECCOPHBIX CUCTEM?

B uem cocTosT 0cOOEHHOCTH ceTel nepeayu JaHHBIX [T KI1acTepoB?

KakoBbl OCHOBHBIE XapaKTEPUCTUKH CETEH Nepeaadn JaHHbIX?

Tema 2. MoaenupoBaHue U aHAIU3 NapaJIeIbHBIX aJITOPUTMOB

Kaxk onpenensiercs mozaens "onepanuu - onepasabl’?

Kak onpenensiercst pacnucanue isi pacpeesieHus] BBIYUCICHUH MEX Iy Mpolieccopamu?

Kax onpenensiercss BpeMst BBIOTHEHUS TAapAJLJIENIBHOTO allropuT™Ma’?

Kaxkoe pacnicanue siBnsieTcss ONTUMaIbHBIM?

Kax onpenenuts MUHUMAaIbHO BO3MOKHOE BpEMsI pEIIEHUs 3a1auu?

Kakue oumeHku crnenyer  MCHONB30BaTh B KAayeCTBE  XapaKTEPUCTHUKHA  BPEMEHHU
MOCJIEI0BATENLHOTO PEIICHUS 3aaun?

Kak ompenenuTs MUHUMAaIbHO BO3MOXHOE BpeMs MapalljIeIbHOTO pelIeHUs 3a7auu 1o rpa-gy
?onepanipl ? onepanuu’??



Kakue 3aBucHMOCTH MOTYT OBITh MOJTYYEHBI JUII BPEMEHH MapajIeIbHOTO PEIICHHS 33/1a41 MIPH
YBEJIIMYEHUU WJIM YMEHBIIEHUH YUCJIa UCIOJIB3YEMBIX IIPOLIECCOPOB?

[Tpu xakoM Ymcie IpOIecCOPOB MOTYT OBIThH MOJyYSHBI BPEMEHA BBIMOJIHEHHS MTapajlieIb-HOTO
QIrOPUTMa, CONOCTAaBUMBIE IO NOPAAKY C OLEHKAMU MUHHUMAJILHO BO3MOXKHOIO BPEMEHU PELICHUS
3amaun’?

Kak onpenensroTcs MOHATHS YCKOPEHUS B 3PPEKTHBHOCTH?

B03MOXHO 11 10CTHXEHUE CBEPXJIMHEHHOTO YCKOPEHUs?

B 4yem cocTouT MPOTUBOPEUMBOCTH MOKa3aTee yckopeHust u 3ppekTuBHOCTH?

B uem 3akmrouaercs nmpoOiema pacnapajulelIMBaHUs — MOCJEN0BATEIbHOTO — alropuTMa
CYMMHUPOBAHUS YHCIOBbIX 3HAYEHUI?

Kak dopmymupyercs 3akoH AMpans? Kakoil acnekT mapauielbHBIX BBIYHACICHHA TO3BOJISET
y4ecTh JaHHbBIN 3aKOH?

Kakue npeanosnoxkeHus UCnoib3yroTes Uit o0ocHoBaHMs 3akoHa ['ycraBcona - bapcuca?

Tema 3. OnieHKka KOMMYHUKAIIMOHHOMN CJI0KHOCTH MapaJijieNIbHbIX aIrOPUTMOB

Kakune ocHOBHBIE XapaKTEpUCTUKHU HCIOJIb3YIOTCSA Ui OLIEHKM TOIOJIOTUM CETH Ieperadyu
naHHbIX? IlpuBenuTe 3HAUYEHMsS] XapaKTEPUCTHK JJIsl KOHKPETHBIX THUIIOB KOMMYHHKAIIMOHHBIX
CTPYKTYp (MOJHBIN Tpad, IMHEHKa, peteTka 1 ap.).

Kakue ocHOBHBIE METO/IbI IPUMEHSIFOTCS IIPU MapUIPYTU3AIMH ITepeAaBacMblX JaHHBIX 110 CETH?

B uem cocTrosiT OCHOBHBIE MeETOABI Nepenaud JaHHbIX? [lpuBenuTe [UIsl 3TUX METOJOB
aQHAJIUTUYECKUE OLIEHKU BPEMEHH BBITIOJIHEHUSI.

Kakue onepanuu nepenaun JaHHBIX MOTYT ObITh BBIJICJIEHBI B KAU€CTBE OCHOBHBIX?

B dyeM cocTosAT anropuTMbl BBITIOJHEHUS IEpeladd JaHHBIX OT OJHOTO Ipolieccopa BCeM
IpoleccopaM CeTH i TONOJIOTUH KOJblIa, pelieTku U runepky6a? [lpuBeaute oneHKH BpeMeHHON
TPYAOEMKOCTH I 3TUX aITOPUTMOB.

B d4em cocCTOAT anropuTMbl BBINOJIHEHUS IE€peJadyd JAaHHBIX OT BCEX IPOILIECCOPOB BCEM
MpoIIeccCopaM CETH I TOTOJIOTHH KOJIbIa, PEIICTKH U Turepkyoa? IlpuBeauTe oneHKH BpEeMEHHOM
TPYLOEMKOCTH JUISl TUX aITOPUTMOB.

B d4em cocTOST BO3MOJKHBIE aQITOPUTMbI BBITIOJHEHHUs omnepanuu penykuuu? Kakod wu3
AITOPUTMOB SBJISIETCSA HAWTYYIIMM IO BPEMEHH BBIIIOJTHEHUSA?

B ueM coCcTOUT aJIrOpUTM BBITIOJIHEHHSI OTIEpALU HUKINYECKOro cIBUra?

B ueM cocTOMT 1MOJIE3HOCTHh HCNOJB30BAHMS JIOTMUECKUX Tomnosioruii? I[lpuBenure nmpumepsl
AITOPUTMOB JIOTHYECKOTO MPEICTABIEHUS CTPYKTYPbl KOMMYHUKAIIMOHHOM CETH.

B yem cocrouT pazmuuue Mojeneil Juisi OUEHKH BPEMEHH BBINOJHEHHUs ONepaluil nepenadu
JAHHBIX B KJIACTEPHBIX BBIUMCIUTENbHBIX cucTemax? Kakas monens siBisiercst Oosee Tounoit? Kakas
MOJIeNIb MOXET OBITh HUCHOJBb30BaHA JUISl IPEIBAPUTEIILHOTO aHalu3a BPEMEHHON TPYJOEMKOCTH
KOMMYHUKAIIMOHHBIX OTIepaIiii?

Tewma 4. [IpuHIUIIBI pa3pabOTKH MapauIeIbHBIX METOI0B

B 4em cocTosT MCXOMHBIE MPEANOJIOKEHHUS I BO3MOYKHOCTH MPUMEHEHHUS PACCMOTPEHHOW B
JIEKIIMM METOJIUKH pa3pabOTKU MapauieIbHbIX aIrOPUTMOB?

KakoBbl OCHOBHBIC JTalbl NIPOCKTHUPOBAHHUS M Pa3pabOTKH METOJIOB  IMapalIeIbHbIX
BBIYHCIICHUN?

Kak onpenensiercs Moaenp "moazagadu - cooodmenus"?

Kaxk onpenensiercs Mozaens "mpouecchl - kKaHaibl"?

Kakune ocHoBHbIE TpeOOBaHHS MOJKHBI OBITH OOECIEeYeHbl MpHU pa3paboTKe MapaieTbHBIX
JITOPUTMOB?

B gem cocToST OCHOBHBIC JIEHCTBHS Ha dTane BhIJACICHUS moa3agay?

KakoBbl OCHOBHBIE ISHCTBUS Ha dTare onpeaesieHns HH(HOPMAIMOHHBIX 3aBUCUMOCTEH ?

B yem cocTosST OCHOBHBIE JACWCTBHUS Ha JTale MAacIITaOMpOBaHUS HMEIOIIerocss Habopa
nojzajgay?



B ueM cocTOST OCHOBHBIE NEHCTBUS Ha 3Tale pPACIpeneieHMs] MoJA33ahad M0 Ipoleccopam
BBIYHMCIIUTEIBHON CUCTEMBI?

Kak npoucxoauT qMHaAMHUYECKOE yIIpaBIeHUE PacIIpeieICeHUEM BbIUMCIMTEIbHOW HArpy3Ku Ipu
MTOMOIIIM CXEMBI ?MEHEKEp ? UCTIOJIHUTENH??

Kakoii mMeron mapayuienbHBIX BBIUMCIEHUH OBLT pa3paboTaH Ui pEHICHUs TPaBUTAMOHHOU
3agaun N ten?

Kakoii cnoco0® BBINOJTHEHUs omepanuu O000OIIEHHOTO cOOpa [aHHBIX sBIseTCS Ooiee
3P PEeKTUBHBIM?

Tema 5. Unatepdeiic nepenaun coobmennit MPI

Kakoit MuUHUMalIbHBIN HAOOp CPEICTB ABJIAETCS TOCTATOUHBIM JUI OpraHU3ally HapalieIbHbIX
BBIYMCIIEHUI B CUCTEMAX C paclpeaeeHHON MaMsAThi0?

B ueM cocTouT BaXKHOCTH CTaHIAPTH3ALUU CPEACTB NEpeiauu COOOIICHM?

Uro crnexyeT HOHUMATH MO/ NAapaJUIEIbHONU TPOrpaMMoil?

B uem pasznuune noHATHI npoliecca U npoieccopa’?

Kako#t munumanbHbiii HaO0Op Qynkumit MPI mo3Bossier HawaTh pa3pabOTKy mapauiedIbHbIX
nporpamMm?

Kax onuceiBatoTcs nepegaBaeMbie COOOIICHUS?

Kak M0»HO opraHn3oBaTh pUeM COOOIIEHUI OT KOHKPETHBIX MPOLECCOB?

Kax onpenenuts Bpems BoinonHenuss MPI-iporpamMmmsi?

Tema 6. Onepannu nepegadn JaHHBIX MEXKy ABYMs npoueccamu B MPI

B dem paznuune mapHbIX U KOJUIEKTUBHBIX OTIEpallui Mepeiadn JaHHbIX ?

Kakas ¢pynkuust MPI obecnieunBaet nepenady JaHHBIX OT OJJHOTO IpoLiecca BCeM npoiieccam?

Yto nmoHMMaeTcs o onepauen peayKuuu?

B kakux cuTyanusx cieayer IpUMEHITh OapbepHYI0 CUHXPOHHU3ALUIO?

Kakue pexxumbl nepegaun JaHHBIX noaaepxubatorcs B MPI?

Kaxk opranmusyercst HeOnokupyromuii o0OMeH qaHHsIMA B MPI?

B uem coctout nmonstue tynuka? Korna QyHKIMsS 0JHOBPEMEHHOIO BBIIIOJIHEHUS Meperadu U
IIpUeMa rapaHTUpPyeT OTCYTCTBUE TYITUKOBBIX CUTYAIINi1?

Kakue xomnekTuBHbBIE OTIepalluy MEpeIavn TaHHbIX TpeaycMoTpeHbl B MPI?

Tema 7. [IpousBoanbie TUIBI JaHHBIX B MPI

Uto noHuMaeTcs o NpOU3BOIHBIM TUIIOM JaHHBIX B MPI?

Kaxkue crmocoOb1 KOHCTpYHPOBaHUS TUIIOB UMEIOTCsI B MPI?

B kakux cuTyanusx MOKeT OBbITh ITOJIC3HA YITAKOBKA M PaCIaKOBKa JIaHHBIX?

Tema 8. YnpaiieHue rpymniaMu mpoleccoB U KOMMYHUKaTopaMu. BupTyanbHble TOMOIOTUH
Yto noHMMaercs noj rpyniou nporeccon?

CrniocoOs1 popmupoBaHUS TPYIIIBI?

Uro nonumaercs B MPI nog koMMyHHKaTOpOM?

J171s 4ero MoxeT MoTpeOoBaThCs CO3JaHNE HOBBIX KOMMYHHKATOPOB?

Uto nonumaerca B MPI non BupTyanbHO# TOMonoruei?

Kaxkue Bunp1 Tononoruii npeaycmorperst B MP1?

J171st 4ero MOKeT 0Ka3aThCsl MOJIE3HBIM UCTIOIb30BAHNE BUPTYAJIbHBIX TOMOJIOTUNA?

Tema 9. HapaJIJICJIBHBIe MCTOAbl YMHOKCHHA MATPHULBLI HAa BEKTODP. HapanneanHe MCTOAbI
MaTpUYHOT'O YMHOKCHHSL.

HazoBuTe OCHOBHBEIE CHOCOOBI pacipeacicHuss 3JICMEHTOB MATpHIbl MCXKAY IIpOoLeCcCOpaMu
BBIYHCIUTEILHON CUCTEMEL.

B uem cocToUT mocTaHOBKA 3a1a4u YMHOKCHHUS MATPHUILIBI HA BCKTOP?



[louemy mnpu paszpaboTke NapaIeTbHBIX AalTOPUTMOB YMHOXKEHHSI MAaTpULI HAa BEKTOP
JOIYCTUMO AyOJIMpOBaTh BEKTOP-OINIEPaH/l Ha BCE MPOLIECCOPHI?

Kakue monxonmel MOryT OBITH HPEIUIOKEHBI IS pa3pabOTKU MapajjieNIbHBIX aJITOPUTMOB
YMHOYKEHUS MaTpULbl HA BEKTOp?

B uem cocrout nocraHoBKa 3a/1a4l YMHOKEHUS MaTpul?

[IpuBeaute nmpumMepsl 3a/1a4, B KOTOPBIX UCHOJIb3YETCS ONEpalis YMHOKEHHUSI MATPHILL.

[IpuBeaute mnpuMepsl pa3aMyYHBIX IOCIEIOBATENbHBIX aJITOPUTMOB BBIIIOJHEHUS OIEpaluu
YMHOK€eHUs MaTpull. OTINYaeTcs 1 UX BBIYUCIUTENIbHAS TPYA0EMKOCTh?

Kakne cmocoObl pa3jeneHusi [aHHBIX HCHOJB3YIOTCS TpU  pa3pabOTKe MapauleIbHBIX
QJITOPUTMOB MaTPUYHOTO YMHOKEHUS?

Kakne wH(pOpManMOHHbIE B3aMMOICUCTBHUS BBITIOJHSIOTCS JUIS aITOPUTMOB NpPU JEHTOYHOU
CXeMe€ pa3/ieNieHus TaHHbBIX?

Kakne wuHObOpMalMOHHbIE B3aUMOJEHCTBUS BBIMOJHAIOTCS s OJOYHBIX AJITOPUTMOB
YMHOK€HUSI MaTpu1L?

OneHuTe BO3MOXKHOCTH BBINOJHEHUS MAaTPUYHOTO YMHOXKEHHSI KakK IOCJEeI0BaTEIbHOCTH
onepanuil YMHOKEHUSI MaTPULIbI HA BEKTOP.

JlaiiTe 0OIIyI0 XapakTEPUCTHKY MpOTpaMMHON peanu3anuu anroputMa dokca. B yem moryr
COCTOSITh Pa3InyMsl B IPOTPaMMHOMN peain3aluu IpYyruX pacCCMOTPEHHBIX aIrOPUTMOB?

Tewma 10. Texnonorus nporpammuposanust OpenMP

Tewma 11. Pemenue cucreM TMHEHHBIX YpaBHEHUM

Urto npexacrasiseT coboii cucreMa JTUHEHHbIX ypaBHeHU? Kakue Tunbl cucteM BaM U3BECTHBI?
Kakue MeTopl MOTYT ObITH UCHIOJIB30BAHBI [T PEILIEHUSI CUCTEM Pa3HbIX TUIIOB?

B ueM cocTouT nocraHoOBKa 3aja4M PENICHUS CUCTEMBI JINHEWHBIX YPABHEHUI?

B dyem unes mapannensHolM peanusanuu Metona ['aycca?

Kakune wuHpopManmoHHbIE B3aMMOACUCTBHS HMEIOTCA MEXIy O0a30BbIMH TNOJ3aqadyaMy IS
napajienbHoro Bapuanta metona ['aycca?

KaxoBbl mokazarenu 3¢(HeKTUBHOCTH AJIs MapajuieIbHOTO BapuanTa metona ["aycca?

B 1yem cocTouT cxema nporpaMMHOM peanu3aliuy napauuiesibHOro BapranTa meroaa ["aycca?

B 1yem cocTouT uaes napamienbHON pean3aiyu METO1a CONPSIKEHHBIX TPAIUEHTOB?

Kaxoit u3 anroputmoB obagaet 00IbIIe KOMMYHUKAITMOHHOM CIIOKHOCTHIO?

Tema 12. IlapamirensHble MeTOABI pemieHus IUPPEpPEHINATBHBIX YpPaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX

Kaxk onpenensercs 3anaua Jupuxie ais ypaBHenus [lyaccona?

Kakue crnocoObl pacnapajuieTuBaHusi CETOYHBIX METOJOB MOTYT OBITh HCIIOJIb30BaHBI IS
MHOTOIPOIIECCOPHBIX BHIYMCIUTEIBHBIX CUCTEM C OOLIEH MaMsThIO?

B kakux cuTyanusx HeoOXoAuMa CUHXPOHU3ALUS apaieIbHbIX BBIYUCICHUN?

Kak xapaktepusyeTcs MmoBe/ieHUE MapaIeNbHBIX YYACTKOB MPOrPAMMBI MPU HAIMYHH YCIOBUN
COCTSI3aHUS IOTOKOB?

B uem coctout mpobiieMa B3aMOOIOKUPOBKU?

Kakune meTonpl MOTYT OBITh HCIIOJNB30BAHBI JJIsI JOCTHUKEHHUS OJHO3HAYHOCTH PE3yIbTaTOB
napauieNbHbIX BBIYUCICHHA JJISI CETOUYHBIX METOIOB?

Kak u3mensiercs o0beM BBIUYMCICHUN NMPU MPUMEHEHHH METOJOB BOJIHOBOW OOpaOOTKH AaH-
HBIX?

Kakune npobrnembl MpUXOAUTCA pelIaTh MPH OpraHU3allMU TapajiebHBIX BBIYUCICHUN Ha
CUCTEMax C paclpeaeseHHON MaMsITho?

Kakne ocHOBHBIE CXeMBbI pacmpefefieHuss JaHHBIX MEX]Yy IpOoIeccopaMu MOTYT OBITh HC-
M0JIb30BaHBI JJI1 CETOYHBIX METOJI0B?

Tema 13. MuHoronotouHocts B Qt
Kakue ocHOBHBIE OIXO/IbI K OpraHU3alMi MHOTOIIOTOYHOCTH peain30BaHbl B Qt?



KakoBbl ocoOeHHOCTH peanu3anuu MHOTornoTodHoctu Ha ocHoBe QThread ¢ oOGpaboTkoit
coo0IIeHnl B IOTOKE, 6€3 00paboTKH COOOIICHU B TTIOTOKE?

JUJ1st 9ero UCTob3YIOTCS MBIOTEKCHI U ceMadopbl? B yem ux otiauuus?

YTo MOHMMAETCS 10T CBOWCTBAMH PEEHTEPAOETHHOCTHH U TIOTOKOOE30MacHOCTH (DyHKIIUH ?

Kak opranusyercs pabota ¢ o01ieil 1 JI0KaabHOW NaMATBIO B IOTOKAX?

KakoBbI 0CHOBHBIC 0COOSHHOCTH BHICOKOYPOBHETO MHTEep(derica MHOTOIIOTOYHOCTH B Qt?

4.1.4. KonTpoabHasi padora

4.1.4.1. Ilopaook nposedenusn u npouedypa oyeHueaHus

3amanne B (hopMe KOHTPOJIBLHOU PaOOTHI TPOBOIUTCS MO CIEAYIOIIMM TEMaM:

5. Untepdeiic nepenaun coobmennit MPI

7. ITpon3BoiHbIE TUIBI JaHHBIX B MPI

10. Texnonorus nporpammupoBanus OpenMP.

KontponpHas paboTta MpoBOAUTCS B 4Yachl ayaUTOPHON paboThl. OOydaroniuecs MOJTy4aroT
3aJIaHus JJIsl TPOBEPKH YCBOSHUS ITPOMICHHOTO MaTepraia. PaboTa BBIMOHSIECTCS B TUCHbMEHHOM BHJIE
u chaércs mpernoaaBatento. OUEHUBAIOTCS BIIAJCHUE MaTepUAIOM MO TeMe padOoThl, aHAJTUTUYECKUE
CIIOCOOHOCTH, BJIAJICHHE METOIaMH1, YMEHHS ¥ HABBIKH, HEOOXOJUMBIE JJIs1 BBITIOJTHCHHUS 3a/IaHUH.

B cnygae mpumeHeHHs B 00pa30BaTENbHOM TIPOIIECCE AMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTUH 00YJaIONIHecs: BHIOIHSIOT 33JaHUs Ha CIICAYIONINX IIaTPopMax u pecypcax:

— B Kkomanzae «Microsoft Teams».

4.1.4.2. Kpumepuu oyenuganus

MexaHu3M OLIEHUBAHUS PE3y/IbTaTOB KOHTPOJIBHOM pabOTHhI:

1) 86-100% OoT MaKCUMaJILHOTO YKCIia OaIoB

[IpaBunbHO BbITIONHEHBI Bce 3amaHus. [lo mpocebe mpemomaBarenss MO pe3yiabTaTam
BBITIOJIHEHHBIX 3aJaHUil CTYAEHTOM JAlOTCS KOPPEKTHbIE, MOJHbIE KOMMEHTApHUH U TMOSICHEHUS.
BoinosiHeHHbIE 3a/1aHUs MOTYT COJIEp>KaTh HE3HAUUTENbHBIE HEAOYEThl, HE BIMSIONINE Ha pe3ysbTar
(HE oMTUMAITBHBIN CITOCO0 pelIeHus], He caMblii A3((HEKTHBHBIN BapHaHT AJITOPUTMA U T.I1.).

2) 71-85% oT MakCUMaILHOTO YKCia OaIoB

B nenom mnpaBWIIbHO BBINOJHEHBI BCE 3a/laHUs, HO HUMEIOTCS HEIO0YEThl M HE3HAUUTENbHbIE
OLIMOKHU, KOTOpbIE CTYIOEHT, KaK MPaBHJIO, MOXET HCIPABUTh CaMOCTOSITENIbHO IO MpPOChOe
npenojaBatens. CTyIeHT OTBEYAeT HAa YTOUYHSIIOIINE BOIIPOCHI.

3) 56-70% 0T MaKCHUMaJILHOTO YHCia 6aIoB

3aaHusl BBIMOJHEHbl HE TOJHOCTHIO W/WIIM COJIEP’KaT CYIIECTBEHHbIE OIIMOKU, OJHAKO XOJI
pelIeHNs U IPUMEHSIEMbIe METOJIbl B LI€JIOM MpaBUiIbHBL. CTYAEHT MOXET OOBSCHUTH XOJ pPelIeHUs
3aJa4 B BBINOJHEHHOW HMX YacTH MO 3ampocy npenogasarens. [lo ykasaHusiM M MOJCKa3KaMm
MIpernojaBaTelis CTyJeHT MOXKET UCIIPAaBUTh BCE WIIM YaCTh AOMYIICHHBIX OIITHOOK.

4) 0-55% 0T MakCHMAaJILHOTO YKcia OaI0B

3amaHus He BBINOJIHEHBI 00Jiee, YeM HAMOJIOBUHY W/WIH coAepkar rpyobie omuoku. CTyIeHT He
MOJKET JIaTh BHATHBIX MOSICHEHUH 0 PEIICHUIO 33J]aHUii, HE B COCTOSIHMM UCIPABUTh OMIMOKH JaxKe C
MOJICKa3KaMu IpernoaBaTes.

4.1.4.3. Codepircanue oyenounoz2o cpeocmea

IIpumep KOHTPOJIBLHOTO 3aIaHUSA

Hanucate Ha ©Oaze MPI mapamiensHyro nporpaMMmy, B KOTOpOHl B KaXJIOM Hpoliecce
reHepHupyercs ciaydaiiHbIM 006pa3omM Habop u3 K + 5 nensix uncen, riae K - Koau4ecTBo mpo1eccos.



Ucnons3ys ¢ynkuuto MPI Reduce mns omepaumu MPI_SUM, npocymMMHpOBaTh 3JI€MEHTHI
JTaHHBIX HAOOPOB C OJHMM M TEM K€ IOPSAJKOBHIM HOMEPOM, BBIBECTH IIOJy4CHHbIE CYMMBI H
MaKCHMaJIbHOE 3HaUY€HUE U3 MOJIYYEHHBIX CYMM B IJIaBHOM IIpoliecce (MMEIOIEM HYJIEBOM PAHT).

B nmporpamme HE0OXOIUMO OCYIIECTBUTH M3MEPEHUE U BBIBOJ HA 3KpaH BPEMEHM BBIIIOJHEHUS
napajyieIbHOM 9acTH MporpaMMebl. B mporpaMMe oypkHa OBITH peaqn3oBaHa BO3MOXKHOCTH 3a/1aBaTh
KOJINYECTBO MIOTOKOB.

IIporpamMmy HeoOXOAMMO HPOTECTUPOBATH Ul Cllydas OJHOIO IOTOKa (IIOCIENOBATENBHOE
BBIIIOJIHEHUE), ABYX U JECSITH ITOTOKOB.

4.2. OueHoYHbIE CPeCTBA MPOMEKYTOYHON aTTeCTAIUN

4.2.1. Jx3ameH (YCTHBII/MUCbMEHHBIH 0TBET HA KOHTPOJIbHbIE BONPOCHI)

4.2.1.1. Ilopaook nposedenusn u npouedypa oyeHueaHus.

dopma craum 3K3aMeHa BapHaTHBHA U MOXKET OBITh KaK YCTHOM, TaK M MUCBMEHHOU. DK3aMeH
MPOBOJIUTCS IO OMJIeTaM, B KaKJI0OM OMJIeTe 1O 2 BOMpOCa; BpeMsl, OTBEJEHHOE Ha OTBETH — | yac 30
MuHYT. [lepeueHs 3K3aMeHAIMOHHBIX BOITPOCOB BKITFOYAET 37 MyHKTOB.

4.2.1.2. Kpumepuu oyenuganus.

Baaasbl B untepBase 86-100% ot MakcMMAIbHBIX CTABATCS, €CJIU:

OOyyaromuiics Jajl TOJIHBIM OTBET Ha BCE BOIPOCHI, MPH OTBETE HCIOIb30BAI MPUMEPHI
MPaKTUYECKOI0 TPUMEHEHHUS paccMaTpUBAaEMOT0 TEOPETHYECKOro MaTepuana, OTBETWJI Ha BCe
JOTIOJIHATENBHBIE BOIPOCHI, OTBET YETKUH M XOpOIIO CTPYKTYpHUPOBAHHBIN, OCBOEH NOHSATHIHBIN
amnmapar.

Banbl B uaTepBase 71-85% or MakCMMAJIBHBIX CTABATCS, €CJIM:

OOyuaromuiicss 1aa TOJHBIA OTBET HA BCE BOIPOCHI, OJHAKO HCIBITHIBAI 3aTPyIHCHHE C
MIPUBEJICHUEM MPAKTUYECKUX PUMEPOB IPUMEHEHHUS PACCMATPUBAEMOT0 TEOPETUYECKOTO MaTepurana,
OTBETWJI HE HA BCE JIONIOJIHUTEIIbHBIE BOIPOCHI, OTBET CTPYKTYPUPOBAH, OCBOEH MOHATUHHBIN anmnapar.

Banbl B uaTepBasie 56-70% or MaKCUMAJIBHBIX CTABATCSH, €CJIH:

OOyuaromuiics pacKpbll BOIPOCHI JIHIIb YaCTUYHO, HE CMOT IPUBECTU MPAKTUYECKUE MTPUMEPHI
IIPUMEHEHHSI PACCMATPUBAEMOTO TEOPETUUYECKOr0 Marepuasia, YaCTUYHO OTBETUJ HAa HEKOTOpbIE U3
JOTIOTHUTEIBHBIX BOIIPOCOB, JOMYCKAET HECYHIECTBEHHBIE OMIMOKU MTPHU UCIIOJIb30BAHUN TOHITHIHOTO
amnrmapara.

Banabl B uaTepBasie 0-55% oT MakCMMaJIbHBIX CTABATCH, €CJIN:

OOyuaromuiics HE OTBETWUJ Ha BONPOCHl WM K€ OTBEThl HE COOTBETCTBOBAIM 3a/laHHBIM
BOIIpOCaM, HE Jaj aJeKBaTHOTO OTBETa Ha JIOMOJIHUTENbHbIE BOIPOCHI, TOMYCKaeT rpyOble OLIMOKU
[IPY UCIOJIb30BAHUHU MOHATUHHOTO alllapaTa WIK HE MUCIOJb3YyeT MOHATUHHBIN annapar npeaMeTHON
obnacTu BOBce.

4.2.1.3. Ouyenounvie cpeocmea

Bormpocs! k 3k3ameHy B 7 ceMecTpe:

1. IloHsATHE MapayyieNnbHBIX BBIYMCICHUN. YCIOBUS NOCTMXKEHUs napaiuienusma. KonseiiepHas
opraHuzanus BeiuucieHuid. CynepKoMIbIOTEpHI.

2. Knaccugukanus BEIYUCTUTENBHBIX CUCTEM

3. Tonosiornu cetu nepegavu JaHHbIX. XapaKTePUCTUKH TOMOJIOTUU CETH.

4. MopaenupoBaHUe U aHANU3 MapallieIbHbIX BBHIYMCICHU: MOJENb BBIYUCICHHH B BHIE Tpada
«OIepanuu — ONepaHIbD).

5. OnucaHue cXeMbl BBIIOJHEHHUS MapalIeTbHOTO alIrOpUTMa.

6. OnpeneneHne BpeMEHU BBINIOJIHEHUS MTapajlIeIbHOTO alropuT™Ma.



7. Tlokazarenu 3G ¢GEKTUBHOCTH MapajuleIbHOTO anroputMma. [Ipumep: BbIUMCIEHHE OOIeH
CyMMBI HabOpa 3HAUYCHUI.

8. Ompenenenue mokasareneil 3(pHeKTUBHOCTH B 3a/1a4€ BBIUMCIEHUS YAaCTHBIX CyMM Habopa
3HA4YCHU.

9. OneHka MakCUMaJIbHO JOCTHXKMMOTO Mapaienu3ma. 3akoH Ampans. 3akoH ['ycraBcoHa-
bapcuca.

10. AHanu3 MaciITabupyeMOCTH MapasuIebHBIX BHIYUCICHU.

11. OueHka KOMMYHMKAI[MOHHOM CJOXHOCTH MapajUleNIbHbIX aJropuTMOB. BpemeHHble
XapaKTePUCTUKN KOMMYHUKAIIMOHHBIX onepaluii. MeToabl nepesadn JaHHbIX.

12. Jlornyeckoe mpeicTaBIeHUE TOTIOJIOTHH KOMMYHUKAITMOHHOM CpEeIbl.

13. O1eHka TpyI0€MKOCTH OTI€palliii Iepeaaun JaHHBIX IS KIACTEPHBIX CUCTEM.

14. Cxema pa3pa®oTKu napajuleIbHbIX aropuTMOB. KpaTkas XapakTepucTHKa ITaroB.

15. MonenupoBaHue napajuieabHbIX IporpaMM. OCHOBHBIE BUJIbI U OCOOCHHOCTH MOJIEIEH.

16. Dramnbl pa3paboTKU MapaljieIbHbIX aITOPUTMOB: pa3/ieJieHue BHIYMCICHUN HA HE3aBUCHMBIC
yactu. [Ipumep.

17. Otanbsl pa3pabOTKM MNapajUIeNbHBIX  aJTOPUTMOB:  BbIJEICHHE HH(OPMALMOHHBIX
3aBucumMocten. [Ipumep.

18. Dranbl pa3paboTKM NapauIeIbHBIX aJTOPUTMOB: MaclITaOMpoBaHME Habopa Mmoj3anad.
[Tpumep.

19. Dtampl pa3pabOTKH TapaICIbHBIX AJITOPUTMOB: PACIpENCIICHHE TMOa3a1ad  MEXKIY
npoueccopamu. [Ipumep.

20. MPI: o6mas xapaktepuctuka. OCHOBHBIC MOHATHS U onpeneneHus B MPI: mporecc; panr
mpolecca;

21. OcHoBHbIE NOHATHS W omnpeneneHus B MPI: omepanmm nepepgaun AaHHBIX; TPYHIbl U
KOMMYHHUKATOPHI; TUTIBI TAHHBIX; BUPTYAJIbHBIE TOTIOJIOTHH.

22. CrpykTypa mapauielbHOW mporpammbl Ha 06aze MPI. Mannmanuzamus, ¢uHamm3anus
nporpaMmsbl. OnpesiesieHre KOJIMYeCcTBA MPOLIECCOB U paHra mpolecca.

23. Onepanuu mapHoro ooMeHna nanasiMu B MPIL

24. Buspl KOJUIGKTUBHBIX oTieparuii ooMeHa naHasiMu B MPI.

25. Cunxponuzanus BeiunciieHuid B MPI. HazHaueHue cCHHXpOHU3AIWH.

26. Pexxumbl miepefaur JaHHBIX B Olepanusx nmapHoro ooMeHa. CTaHIapTHBIM, CUHXPOHHBIH,
Oyhepr30BaHHBINA PEKUMBI NTEpEeIadl TaHHBIX, PEXKHUM Mepeadu M0 TOTOBHOCTH.

27. Ilpom3Bonnbie Tunbl nAaHHbIX B MPI: mnonarne mnpou3BogHOro THIA, KapTa THIIA,
XapaKTePUCTUKHU MPOU3BOJHOIO THIIA.

28. IIpousBoaubie TUIBI JaHHBIX B MPI: crtocoOb1 KOHCTpyrpOBaHUSI.

29. IIpousBoaHbIe TUTIHI JaHHBIX B MPI: dopmupoBanne cooOmeHui Mpy MOMOITY YIIAaKOBKU U
pacnakoBKU JaHHBIX.

30. I'pynmer 1 koMmmyHuKaTOpel B MPI: Ha3HaueHue, cnocoObl CO3/1aHusl, yaajleHue.

31. Buapl mnapamnenusma: MapajUlelid3M [0 JaHHBIM, (QYHKIHOHAIBHBIN MMapajienu3M.
ITpumepsi.

32. OpenMP: mnonsTHe, Ha3HAY€HWE, OCHOBHOW MPHUHIMI pEATU3AlNH Mapajienn3Ma.
Muoronotounocts. CpaBuenre OpenMP u MPL.

33. Mogaenpy mnapaensHoil nporpamMmbl OpenMP. Cxema BBINOJHEHUs MapajuieIbHON
nporpammbl OpenMP. CtpykTypa napamienbHoi nporpammel. [Iporiecc BBIOJIHEHHUS TPOTPaMMBI.

34. HdupextuBsl OpenMP: knaccudpukanus. Onmuun aupextuB. Pynkiun OpenMP. I[Ipumep
IIPOCTOM MapaenbHoi mporpammsl OpenMP.

35. Moaenp nanubix OpenMP. ['oHka JaHHBIX, TPUUMHBI €€ BOZHUKHOBEHUSI.

36. Pacnpenenenne paboThl MeXJIy NOTOKAaMH: HHU3KOYpOBHEBOE pacnapajjeluBaHue,
napajuieJIbHbIE IIUKJIIbI; TapaIeIbHbIEe CEKIINH.

37. Cnioco6s! cuaxponu3anuu B OpenMP: 6apbep, KpUTHUECKUE CEKIINHU, 3aMKH.
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[Tpo¢uib NOArOTOBKH: OTCYTCTBYET

KBanudukanus BeITyCKHHKA: OakainaBp

dopma oOydeHHS: OUHAs

S3bIK 00OyueHUs: pycCKuit

I'on Havana oOydeHus mo oOpazoBareabHOU porpamme: 2019

OcHoBHas JIuTepaTypa:

1. borauér K. }O. OcHoBBI mapaiienbHOr0 mporpamMmupoBanus : yueoHoe mocobue / K. HO.
Boraués. - 4-¢ u3n. - Mocksa : Jlaboparopus 3Hanmid, 2020. - 345 c. - ISBN 978-5-00101-758-5. -
URL: https://e.lanbook.com/book/135516 (mnata o6parmenus: 23.10.2020). - TexcT : 21eKTPOHHBIH.

2. Abpamsn M.D. IlpakTukyMm MO mapaieIbHOMY MPOTPaMMHPOBAHHIO C HCIOJIb30BAHHEM
ANEKTPOHHOTO 3amauyHuka Programming Taskbook for MPI : yueGHoe mocobue / M.D. AGpamsH. -
PocroB-Ha-Jlony : M3mareasctBo FODY, 2010. - 172 c¢. - ISBN 978-5-9275-0778-8. - URL:
http://znanium.com/catalog/product/549949 (nara o6pamenus: 15.07.2020). - TexcT : 2IEKTPOHHBIH.

3. I'eprens B.II. Teopust u nmpakTka mapamienbHbIX BbIYMCIEHUH : yueOHOe mocobue / B.IL.
I'eprens. - MockBa: Hamumonanpasiii  OtkpeiTeiii YHuBepcutrer 'MHTYUT', 2016. (OcHoBBI
MH(POPMAITMOHHBIX TEXHOJIOTHHA). - ISBN 978-5-94774-645-7. - URL :
https://www.studentlibrary.ru/book/ISBN9785947746457.html (mata oOpamenus: 23.10.2020). -
TeKCT : AIEKTPOHHBIN.

JononHuTeBHAS JUTEPATYpA:

1. OCcHOBBI MHOTOIIOTOYHOTO W MAPaJUICIBHOTO MPOTpaMMHpOBaHus : ydeOHoe mocooue / E.JI.
KaperioBa. - Kpacnosipck : C®DY, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - URL
http://znanium.com/catalog/product/966962 (nara oopamenus: 15.07.2020). - TexcT : 2IEKTPOHHBII.

2. IlpakTuKyM 10 TapajuieIbHOMY IIporpaMMUpoBaHuto : yueOHoe nocobue / C.B. bop3yHoB. -
Cankr-IlerepOypr: BXB-IlerepGypr, 2017. - 236 c¢. - ISBN 978-5-9909805-0-1 - URL:
http://znanium.com/catalog/product/978561 (nara obpamenus: 15.07.2020). - TexcT : 2IEKTPOHHBIH.

3. lnee M. Qt 5.3. IlpodeccronanbHoe nporpamMmupoBanue Ha C++ : mpakTuyeckoe nocooue /
M. llnee. - Cankt-IlerepOypr : BXB-IletepOypr, 2018. - 1072 c. - ISBN 978-5-9775-3678-3. - URL:
http://znanium.com/catalog/product/943625 (nara obpamenus: 15.07.2020). - TekcT : 37EKTPOHHBIH.

4. ®enoroB U.E. Monenn napajiieIbHOTO MPOrpaMMHUPOBaHUs : IpakTuyeckoe mocodue / M.E.
®enotoB - Mocksa : COJIOH-IIp., 2017. - 392 c. - (bubnuoteka npodeccuonana) - ISBN 978-5-
91359-222-4. - URL: http://znanium.com/catalog/product/858609 (nmata o6pamenus: 15.07.2020). -
Texcr : 2IeKTPOHHBIN.

5. Hemurorun C.A. [IlapamnenbHoe mnporpaMMHpOBaHME JUII  MHOTOIPOLIECCOPHBIX
BbIUnCIUTENbHBIX cucteM : nocobue / C.A. Hemutorun, O.JI. Crecuk. - Cankt-IletepOypr : bXB-
[TetepOypr, 2014. - 397 C. ISBN 978-5-9775-1877-2. - URL:
http://znanium.com/catalog/product/940180 (mata obpamienus: 15.07.2020). - TekcT : 371€KTPOHHBI.

6. Yunesame O. IlapannensHoe nporpamMupoBanue Ha C++ B neiictBuu. Ilpaktuka pazpaboTku
MHOTOTIOTOYHBIX MporpaMM / DHTOHU YuibsMe ; niep. ¢ anrl. A.A. Ciunkun - Mocksa : JIMK Ilpecc,
2012. - 672 c. - ISBN 978-5-94074-448-1. - URL:



http://www.studentlibrary.ru/book/ISBN9785940744481.html (mara obpamenus: 15.07.2020). - Tekcr
: DJIEKTPOHHBI.
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(MOIlyJ'Iﬂ), BRJIIOYasl MEPEICHb IMPOrpaMMHOro odecreueHus u I/IH(l)OpMaIII/IOHHI)IX CIIpaBOYHBIX
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KBanudukanus BeITyCKHHKA: OakaitaBp

®dopma 00yueHus: OUHas
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OcBoeHMe TUCHUIUIMHBI (MOYJsl) MPEINoJaraeT MCHOJb30BaHUE CIIEAYIOLIEr0 MPOrpaMMHOTO
obecrieueHnst 1 THPOPMAITMOHHO-CITPABOYHBIX CHUCTEM:

OnepanunonHas cucreMa Microsoft Windows 7

[Taker oducHoro mporpammuoro odecnieuenusi Microsoft Office
Bpayszep Mozilla Firefox

Bbpayzep Google Chrome

Adobe Acrobat Reader

AntuBupyc Kacnepckoro
Qt Creator

VY4aeOHO-MeToiMYecKass JUTeparypa Ui JaHHOW JWCHUIUIMHBI HWMEETCS B HAJIUYUU B
anekTpoHHO-0nomoTeyHor cucreme "ZNANIUM.COM", noctym K KOTOpOH TIpenocTaBiicH
ooyvarormumcs. OBC  "ZNANIUM.COM" conepXuT mpouW3BENEHUS KPYIMHEUIIUX POCCHHUCKUX
YU€HBIX, PYKOBOJWTENICH TOCYHapCTBEHHBIX OPTraHOB, IpErojaBaTeiei BEIyINIMX BY30B CTPaHBI,
BBICOKOKBaJM(DUITUPOBAHHBIX CHEIMAINCTOB B pa3iuuyHbIX chepax OusHeca. Do OHONMMOTEKH
cOpMHpPOBAH C YY4ETOM BCEX HM3MEHEHHWI 00pa3oBaTENbHBIX CTAHIAPTOB W BKIIIOYACT YYCOHHKH,
yueOHbIe TOCOOUs, YUeOHO-METOAMUYECKHE KOMILUICKCHI, MOHOTpaduu, aBTopedeparsl, JUCCEPTAIHH,
SHIIMKIIOTICTUH, CIIOBApU M CIIPABOYHMKH, 3aKOHOAATEIIbHO-HOPMATUBHBIC JIOKYMEHTHI, CIICIIUAIbHBIC
MEPUOINYCCKHAC U3IAHUS U U3JIaHHS, BBIITyCKaeMbIe M3/IaTeIbCTBAaMH BY30B. B Hacrosimee Bpemst ObC
ZNANIUM.COM  cooTBercTtByeT BceM  TpeOoBaHHMSAM  (pemepalbHBIX  TOCYIapCTBEHHBIX
o0Opa3oBaTeNbHBIX CTaHIapTOB Bhiciiero oopazoanus (PI'OC BO) HOBoro noxosieHusl.

YueOHO-MeTOAMYECKasE JUTepaTypa A JaHHOW JUCHUIUIMHBI HMMEETCSs B HalU4YUHU B
ANIEKTPOHHO-0MOMMoTeyHor cucreme W3pmatenbctBa "Jlawp", HoCTym K KOTOpPOW MpEeAOCTaBIIECH
obyuatomumcsi. ObC MUznatenbctBa "Jlanp" BiiIouaeT B ce0sl 9JEKTPOHHBIE BEPCHUHM KHUT
uznatenberBa "JlaHp" U Apyrux BeAyIIMX U3JATENIbCTB YUeOHOU JUTEpaTyphl, a TAKKE AIIEKTPOHHbBIS
BEPCUU TMEPUOJUYECKUX M3JIaHUN MO0 €CTECTBEHHBIM, TEXHUYECKUM U T'yMaHUTapHbIM HaykaM. DBbC
WznatenbctBa "Jlanp" oOecmeunBaeT JOCTYNl K HaydyHOH, Y4eOHOUM InuTepaType M HAay4YHBIM
MEePUOJUYECKUM HW3JaHUSM 10 MaKCHUMAalbHOMY KOJIMYECTBY NPO(UIBHBIX HAaMpaBICHUH C
coOI0OICHHEM BCEX aBTOPCKUX U CMEKHBIX MPaB.

VYuebHO-MeTOoAMYeCKass JMTepaTypa Uil JaHHOW JMCUUIUIMHBL HMEETCS B HAINYMM B
ANIEKTPOHHO-0MONMHMoTeyHoi cucreme "KOHCynbTaHT cTyaeHTa", JOCTYN K KOTOpPOW MpenocTaBiieH
oOyyaromumcsi. MHoronpoduibHbIl 00pa3oBaTenbHbl pecypc "KoHcynbTaHT cTyneHTa" sBIseTCS
3NIeKTpOHHOU Ombnmoreunoit cucremoit (ObC), mpenocrapistomeii foctyn yepes3 ceTb MHTepHET K
y4eOHO#l JuTepaType W JOIOJHUTEIbHBIM MaTepuaiaM, MpUOOpPEeTEeHHBIM Ha OCHOBAHUU MPSMBIX



JOTOBOPOB € mpaBooOiagarensiMu. [lOJHOCTBIO COOTBETCTBYeT TpeOoBaHMAM (heaepabHBIX
rOCyJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB BBICHIETO OOpa30BaHHUs K KOMILJICKTOBAHHIO
OubIMOTeK, B TOM YHCJIE ODJICKTPOHHBIX, B YacTh (OPMHUPOBAaHUS (POHAOB OCHOBHOW H
JOTIOJTHUTEIHHOM TUTEPATYPHI.



