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1. IIEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHNM A 11O AVUCLIUTIVIMHE (MOAYJIXO),
COOTHECEHHbBIX C INTAHUPYEMbBIMU PE3VJIPTATAMI OCBOEHIA
OBPA30OBATEJIbBHOU ITPOI'PAMMBI

1.1. lenu u 3aaa4u U3y4YEHUS! TUCIUILIAHBI (MOYJIS1)

Lenbto nuctumunbl «IlapaniensHoe mporpaMMUpPOBaHNUE) SBISIETCS 3HAKOMCTBO C apaljieIbHBIMU
BBIUHCIICHUSIMH, PA3JIMUYHBIMH KJIACCAaMHU BBICOKOIIPOU3BOJUTENBHBIX CUCTEM, IPUHLIUIIAMU
peanu3aly napaiebHbIX AITOPUTMOB U HCIIOJIB3yEMbIMH MOJICTIIMU ITPOrPaMMHPOBAHUS, @ TAKKE
M3Yy4YEeHHE METOJIOB M TEXHOJIOTUI MapajieIbHOIO IPOrpaMMUPOBAHUS JUISI MHOTOIIPOIIECCOPHBIX
BBIYHCIUTEILHBIX CUCTEM B 00beMe, IOCTATOYHOM JJIsl YCIIEITHOTO Hayasia padoT B 00JacTH
NapajuieIbHOTO MPOrpaMMHUpoBaHus. M3naraempiii HAOOp 3HAHUM U YMEHHIA COCTABIISET
TEOPETUYECKYIO0 OCHOBY JJISi METOJIOB pa3pabOTKH CI0KHBIX MPOTPAMM TP PEIICHUH PUKIATHBIX
3ana4. M3ydyenue Kypca noaiepKuBaeTcs pacuIipeHHbIM J1a00PaTOPHBIM IPAKTHKYMOM,
BKJTIOYAIOIIUM HAaIIMCAHUE MapauIeIbHbBIX POrpaMM H paboTy Ha BRIYMCIUTEIHHOM KJIACTepe.
3amaun:

1. ®opmupoBaHue y CTYJCHTOB OCHOB TEOPETUYECKUX 3HAHUK B 00JIACTH MOIX0/I0B, METOIOJIOTHH U
CpEeICTB pa3pabOTKU MPUKIIATHOTO IPOrpaMMHOT0 00ecreueHUs AJIs MapaieIbHbIX BHIYUCIUTEBHBIX
CUCTEM PA3IUYHON aPXUTEKTYPHI.

2. ®opMupOBaHHE y CTYICHTOB TEOPETUYECKUX 3HAHUI 00 OCHOBHBIX apPXUTEKTYpax MapauieIbHBIX
BBIYHCIUTENBHBIX CUCTEM U UX KJIaCCU(PUKALIUU.

3. ®opMupoBaHHE y CTYACHTOB TEOPETUUCCKUX 3HAHUI 00 OCHOBHBIX MOJIEJISX MAPAJIICITHOTO
MIPOrPaMMHUPOBAHUS U MOJIEISIX MAPAJUIETBHBIX IPOTPaMM.

4. ®opMHpBaHHE Y CTYIEHTOB TEOPETHUECKUX 3HaHUI 00 OCHOBaxX aHamu3a 3(h(HEeKTUBHOCTH
MapajuieNbHBIX AJITOPUTMOB U IIPOTPAMM.

5. ®opMupoBaHHE y CTYICHTOB TEOPETUUECKUX 3HAHUH U MPAKTHYECKIX HABBIKOB B 00JIACTH
MIPOrpaMMHUPOBAHUS YKPYITHEHHO-pacHapasieICHHbIX CUCTEM C UCIIOJIb30BAHUEM CPEJICTB
napauienasHoro nporpammupoBanus MPI (Muatepdeiic nepegaun coobieHuii).

6. ®opMupoBaHUe y CTYI€HTOB TEOPETUUECKUX 3HAHUHN U IPAKTHUUECKUX HABBHIKOB B 00JIACTH
MIPOTPaMMHUPOBAHUS TTAPAJUIETHHBIX CUCTEM C OOIIEeH MaMATHIO C UCTIOIB30BAHUM CPEJIBI
nporpammuposanust OpenMP.

7. ®opMupoBaHHE y CTYJICHTOB TEOPETUYECKUX 3HAHUHN M MPAKTUIECKUX HABBIKOB B 001aCTH
MIPOrpaMMHUPOBAHUS NTAPATUIETBHBIX CUCTEM ¢ 00IIIel MaMsAThIO ¢ ucnonb3oBanuM TexHonorun CUDA.

1.2 Tlepeuens (hopMUpPyEMbIX KOMIIETCHIMNA U MHIUKATOPBI X JOCTHKEHHSI, TPEOOBaHUS K YPOBHIO
MOATOTOBKU 00Yy4aroIerocs, 3aBepIIBIIET0 U3yUeHNE JaHHOW AUCIUITIIMHBI (MOIYJIS)

[Inanupyemble pe3yiabTaThl OCBOEHHUS 00pa30BaTeIbHON IPOrpaMMBbl (KOMIETEHIIMH
o0yyaroImuxcs) onpeaestoTcss TpeOoBaHUSIMU CTaHJapTa 10 HAIPABJICHUIO MOJITOTOBKH
(cermanbHOCTH) M POPMUPYIOTCS B COOTBETCTBUU C MATPHUIIEH KOMIIETEHIIUN 00pa30BaTeIbHOM
IIPOrPaMMBlI.

[Tnanupyemple pe3yabTaThl 00yUeHHUs 0 JUCITUTUTHHE (MOIYJIIO) - 3HAHUSI, YMEHUS, HABBIKU U
(M) OTIBIT JESATENBHOCTH (POPMUPYIOTCS B COOTBETCTBUH C MHAMKATOPAMHU JOCTHIKEHUS
KOMITETCHIIHI M pe3yJibTaTaMH OCBOCHHsI 00pa30BaTe/IbHOMN MporpaMmsl (Tabmuia 1).

Tabnu
yal
Kon n Konn
HaMMEHOBaHHE
HaVMEHOBaHHE HEEATODA [Inanupyemsble pe3ynbTaThl 00yUeHus 1Mo
KOMIIETCHITUU TUCIUTLINHE (MOIYJIIO)
JIOCTHIKECHUS
KOMITETEHITHH
[1K-2 Criocoben [1K-2.2 3HaTb: OCHOBHBIE MOJI0KEHHS, 3aKOHBI 1 METOIBI
HCIIOJIb30BATh OcymecTBiser MIPHUKJIATHON MATEMATUKN U HHPOPMATHKH ITPU
WHCTPYMEHTAIbHBIC | OLIEHKY U BBIOOD CO3JIJaHWH TTapAIIIETBHBIX TPOTPAMM. OCHOBBI
CpeacTBa IS WHCTPYMEHTAIBHBIX | TPOrPaMMHUPOBAHUS C UCTIONB30BaHUEM OUOIMOTEKU
peuieHus 3a1a4 CPEICTB IS MPI,




MAaITHHHOTO
oOydeHus

peleHus
[OCTaBJICHHOH
3a1a4n

—OCHOBBI IIPOrPaMMMPOBAHUS C HCIIOJIB30BAHUEM
TEXHOJ0ruM nporpammuposanust OpenMP; ocHOBBI
IIPOrPaMMUPOBAHHUS C UCIIOIb30BAHUEM TEXHOIOTHH
nporpammupoBanusi CUDA

POrpaMMm. ;

YMeTh: NPUMEHSTH MOJIOKEHHUS, 3aKOHBI U METOIbI
MPHUKIIATHON MaTeMaTHUKU U HHPOPMATHKH TIPU
CO3/IaHUU TTapaJUICNIbHBIX MPOrPaMM.

—npuMeHsTh TexHoiorun OpenMP, MPl u CUDA
JUTsL pa3paOOTKH MapalieIbHBIX POTPaMM JIst
pelIeHUs TUTIOBBIX 3aJ1a4

BrnaneTs: HaBRIKAMH MCIIOJIH30BAHUS IOJI0XKCHHUM,
3aKOHOB M METOJIOB MPUKJIATHOW MAaTEMATUKHU U
WH(OPMATUKH TIPH CO3JAHUH MapaIIeIbHBIX

— HaBBIKAMHU CO3JaHMS, KOMIMIISLIUY U 3aITyCKa
napajuIeNIbHBIX MPOTPaMM, UCTIOIb3YIOIIUX
texaosioruto OpenMP/MPI/CUDA, na
BBIYUCIIUTEILHOM KJIaCTEPe, HCIIOIb30BaAHHMS
OpenMP, MPI u CUDA 6u6mmorex.;

2. MECTO JUCLIMILIAHBI (MOYJIA) B CTPYKTYPE OBPA30BATEJIbHON ITPOI' PAMMBI

npodeccuoHaIbHbIE KOMIIETCHIINH (Tabmuia 2)

[lepeueHs npeAMIECTBYIOMINX U MOCIETYOMIMX TUCIUILIAH, (OPMHUPYIOMIMX OOIIEKYIbTYPHBIC U

Tabnu
ya 2
Ne Kon n HaumeHnoBaHue [IpenmectByromme [Tocnenyromue
- KOMIIETEHIINHT JMCHUTUTMHBI (MOYJIH) JTUCIUTIIHHBI (MOTYITH)
I1K-2 Cnocoben MeTtoas! pazpaboTku HayuHno-uccnenoBarenbckas
HCIOJIb30BaTh MPOrPaMMHOTO 0OECTIeYeHHS, paborTa,
WHCTPYMEHTAIILHBIC Teopus uapopmanmm Brimonnenue u 3ammura
1 | cpencrBa st pemeHus BBIITYCKHOW KBaTU(PUKAITUOHHON

3aJ1a4 MalTuHHOTO
oOyueHus

paboTHI,
MeTtoasl pazpaboTku
IPOrpaMMHOro obecrneueHus




3. OFEM JINCHUIUIMHBI (MOYJIS) C YKABAHHUEM OFbEMA KOHTAKTHOI PABOTHI
OBYYAIOIINXCS C IPEITIOJABATEJIEM (I10 BUJIAM YUEBHBIX 3AHATHIA) U OFbEMA
CAMOCTOSTEJILHON PABOThI OBYUAIOILIXCS, A TAKXXE COJIEP)KAHUE
JUCHUTUUIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3AEJIAM) C
YKA3AHUEM OFBbEMA OTBEJAEHHOI'O HA HUX KOJIMUECTBA AKAAEMNWYECKHNUX

Tabauya 3

00béM muctmiumesl: 3 3ET

CeapMOi ceMecTp

OObeM KOHTaKTHOM paboThl: 58 yac.

Jleknimonnas Harpyska: 28 Jac.

Axmuenbvie u UHMEPAKMUBHbLE

ApXHUTEKTYpbI apaJUICIbHBIX BEIYMCIUTEILHBIX CUCTEM H MX Kiaccuukanus. (2 yac.)

OCHOBHbBIE MOJIEJIH TTAPAJLICIILHOTO IpOrpaMMupoBanusl. (2 yac.)

MeTo10510THsl TPOSKTUPOBAHHUS TAPALIC/IbHBIX IporpamMm. (2 4ac.)

OCHOBBI IPOrPaMMUPOBAHHUS ¢ UCIIOIb30BaHueM aupekTuB OpenMP. (2 yac.)

O630p cnenuanbHbIX QyHKIMN 6uboTeku OpenMP. (2 vac.)

OCHOBBI TPOTPaMMHPOBAHHKSI C UCTIOB30BaHUeM TexHooruu MPI. (2 vac.)

Crangapt MPI: dyHkunu nepenaun coodiienuii. (2 vac.)

Crangapt MPI: monb30BaTenb-CKUE TUIIBI JaHHBIX U [TaKeTHas nepeaaya (2 gac.)

Crangapt MPI: ¢dyHkuumu a1 paboThl ¢ rpyniamMu # KOMMYHHKaTOpamH. (2 Jac.)

Crangapt MPI: BupTyanbHble Tomonoruu. (2 Jac.)

Anmaparnas apxutekrypa GPU u mozensb Boimoaaenust SIMT. (2 gac.)

. OcHOBBI TIporpammupoBanus ¢ ucnoib3zoBanrneM CUDA. (2 yac.)

O6paboTtka onmbok B CUDA-npunokenusx. (2 dac.)

MeToasl OLICHKH MMPONU3BOAUTCIILHOCTH MMAPAJUICIIBHBIX ITPOTrpaMM (2 I-IS.C.)

Jlaboparopusie paboTs: 28 yac.

Axmuenbvle u UHMEPAKMUBHbLE

Co3aaHue mpocTeHMX napasiesbHbIX MPHIIOKEHHH ¢ ucronb3oBaHueM TexHoioruii MP1 u OpenMP.

CpaBHHTEBHOE UCCIIEIOBAaHUE TEXHOJIOTHI MapajuieabHoro nporpammuposanus OpenMP u MPI Ha
pUMepe AIFOPUTMA MOMCKA CyMMBI 3JIEMEHTOB MaccHBa. (4 Jac.)

CpaBHUTENBbHOE UCCIIeI0BaHUE TEXHOIOIUH MapajuienabHoro nporpammuposanus OpenMP u MPI Ha
OpUMepe aIropuTMa IMOUCKA CyMMBI JBYX BEKTOPOB. (8 yac.)

PazpaboTka napaiienbHOM MporpaMMBbl CIIOKEHHUS JBYX BEKTOPOB C UCIIOJIb30BAHUEM TEXHOJIOTUN

PaspaboTka napaiiensHON MPOrpaMMbl TIEPEMHOKEHHS MATPHUI] C HCIIOIb30BAHUEM TEXHOJIOTHH
CUDA u bubimorexku CUBLAS. (4 gac.)

KonTposmmpyemas ayaAnTOopHas caMocTosTeNbHast paboTa: 2 gac.

Axmuenbsie u UHmMepaxkmueHvle

OCHOBBI MapajUIETHOTO MPOrPAMMHPOBAHUS € HCTIONIb30BaHKeM TexHonoruit OpenMP, MPl u CUDA.

Monenu napauieaIbHOro NOprpaMMUpPOBaHUs. APXUTEKTYPBI NapaJlJIeNIbHBIX BBIYMCINTEIbHBI
CHCTEMBI. DTaIlbl pa3pabOTKU MapauiesibHbIX iporpamm. (1 gac.)

CamocrosarenbHas pabora: 50 yac.

Axmuenbvie u UHMEPAKMUBHblE

Knaccudukanus apxutektyp BbranciauTenbHbix cucreM. (Kimaccuduxanus ®nunna.). OCHOBHBIE
apXUTEKTYpPHI apajluIeIbHbIX KOMIIBIOTEPOB. Mo€IM apajuieIbHOro NporpaMmmupoBanus. Oc-oBHbIE
CBOICTBA MapaJuTebHBIX alNropuT™MOB. Moierns 3anada-kanan. OCHOBHBIE CBOicTBa Moielny. (4 Jac.)

[TonsaTHE 0 TEeTepMUHU3ME IPOTrpaMMbl. MoTy TbHOCTh. BHbI KOMIO3UIIMU MOTYJICH W/HITH TPOTPaMM.
[Tpumep mapaniebHOTO arOpUTMa: KOHEUHBIE Pa3HOCTH. (4 Jac.)




Hexomnoszunus. [enu. Buael nekomnosunmu. KommyHnukanus. Buabl KOMMYHHKAILH: JIOKAJIbHBIE,
ro0anpHbIe, JTMHAMUYECKHE, aCHHXPOHHBIC. PactipeieneHHbIe KOMMYHUKAIIMH U BBIYUCIICHUS.
Nurerpanus. Llenn naterpanuu. YKpynHeHue aeTanv3alnni. Perkanys BEBIYUCICHUH.

OHCHKa IMPOU3BOAUTCIIBHOCTHU IapaJUICIIBHBIX ITPOrpaMM. OCHOBHBIC COCTaBJIAOIIUE MOACIIH,
HCHOJIL?;yCMOfI AJI1 OUCHKH BPEMCHH BBITTOJIHCHUS MMApaJIJICJIbHBIX IIPOTpaMM. MGTOI[H OLCHKH

Hupextussl OpenMP . dopmart 3anucu, 006JaCTH BUIUMOCTH U THIIBI TUPEKTUB. OMpeeieHne
napajuieabHoi obnactu. Pacnipeenenre BEIYUCICHUS MKy TOTOKaMU. J{MpeKTUBBI CHHXPOHU3ALINH.
Vpasnenue 0071acTh BUAUMOCTH AaHHBIX. COBMECTUMOCTD AUPEKTUB U UX MapameTpoB. (6 Jac.)

Kpatkas xapakrepuctika 6udmuoreku MPI. OcnoBublie pynkimn MPI (MuHMManbHBIH HAOOD).
Opranuszanus npueMa/nepeiad JaHHBIX MEXy OTAEIbHBIMU Mporieccamu. KosekTuBHbIe
¢ynkuuu. ObecneueHre MOy IbHOCTH. KOMMYHUKATOPBI, TPYIIIBI U 00J1aCTH CBSA3U. BupTyansHsie

DyHKUMY U1 CO3[JaHUs 110JIb30BaTeNIbCKUX THIOB JaHHbIX B MPI. Ilepenaua ynnakoBaHHbIX JTaHHBIX.
TecTupoBaHue 3aBEpIICHH ONEPALUi Iepeiaun TaHHbIX. (4 Jac.)

Apxurextypa GPU: ucropusi, ocobennocty, cranaaptel. Mogens SIMT. (4 vac.)

Texnonorust nporammupoBanusi CUDA. Mogens nporpammupoBanust Xoct-Jlesaiic. bazosslit Habop
byuxitmil. @ynknus sapa. (6 yac.)

Kommnustust u 3anyck npunoxenuit CUDA. (6 vac.)

Kontpouns (3auet. Paccpenoroueno. [1o pesynbraram paboTsl B cemecTpe)




4. IIEPEYEHB OBPA3ZOBATEJIBHBIX TEXHOJIOT M 1 THHOBAILIMOHHBIX METO/1OB
OBYYEHM, UCITOJIB3YEMBIX TP OCYIIECTBJIEHMN OBPA30BATEJIBHOI'O

1. Ucnonp3oBaHue MyJIbTUMEIUIHOTO 000y IOBaHMUS IIPH MPOBEICHUN JICKIIHOHHBIX 3aHATHH.

2. Vcnonp3oBaHne IpU CaMOCTOATENIBHOM ITOATOTOBKE AJIEKTPOHHBIX CPEICTB KOMMYHHUKAIIUH, B TOM
qHCIIe CHeIUATN3UPOBAaHHbBIX CAUTOB U (POPYMOB.

3. OOuieHue ¢ mpernoaaBaTesIeM ¢ MOMOIIBIO YIEKTPOHHOMN MOYTHI, TO3BOJISIONIEE CTYACHTaM CaBaTh
BBITIOJIHEHHBIE 33/1aHUS HA TIPOBEPKY U 33/1aBaTh BOIIPOCH! IPENOJABATENIO B TF000E BpEMs.

4. BrmonHeHue 1a00paTOPHBIX PadOT C HOMOIIBIO COBPEMEHHOTO IIPOrPAaMMHOT0 00eCTIeYeHUsL.

5. Beimonnenue nabopaTopHbIx padboT Ha kinacrepe Cepreit Koposnes.

6. B03MOXHOCTB BBHINOIHEHUS AUCTAHIIMOHHBIX (YJaJICHHBIX) 1a00PaTOPHBIX PA0OT C AIEMEHTMHU
UCCIIEJOBAHMUS.

7. Vcnonp3oBaHuE TECTUPOBAHUS ISl OLICHKH 3HAHUH CTYAECHTOB.

8. PeiiTuHroBas cuctemMa KOHTPOJIS YCIIEBAEMOCTH, PEAOCTABISIONIAsA CTYACHTaM JOCTYI K
KOJINYECTBEHHBIM OLIEHKAM MX JINYHON YCIIEBAEMOCTH U YCIIEBAEMOCTH UX OJHOTPYIITHUKOB,
npeaHazHauCHHas JJIs1 CTUMYJIUPOBAHUA MOTHUBAIIUN K O6y‘-ICHI/IIO.

9. [lns pa3BuTHs y 00y4aIOMINXCs TBOPYECKHUX CIIOCOOHOCTEH M CaMOCTOSITETIBHOCTH B Kypce
AUCHUILIMHBI UCTIOJIB3YIOTCSA HpO6JI€MHO-OpI/IeHTI/IpOBaHHI)IC, JIMYHOCTHO-OPUCHTHUPOBAHHELIC,

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE 1 ITPOI'PAMMHOE OBECITIEHEHUE (B
TOM HUUCJIE OTEHECTBEHHOI'O ITPOM3BOACTBA), HEOBXOAMMOE JUJIA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLIECCA 110 JUCHUIUIMHE (MOYJITO)

5.1 TpebGoBanus K MAaTEPUATILHO-TEXHUUYECKOMY 00CCIICUCHHIO
Tabnu

Ne CocTtaB 000py0BaHUSI U TEXHUYECKHUX CPEICTB
Tun noMemenus
oOy4deHus

VueOHast ay TUTOPHS TSI TIPOBEICHUS 3aHATHI
JICKLIIUOHHOTO TUIIa, 000py10BaHHAs yueOHOI
MeOeNbIO: CTOMBI, CTYJIbS JIJIs1 00yJaroIIuXcsi; CTOI,
1| Jlexunonnpie 3ausTHs CTYJI JUTS IPeNoaBaTesi; HabopoM
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHS U yIeOHO-
HAIJISTHBIX TOCOOU; HOYTOYKOM C BBIXOJIOM B CETh
HHTepHET, IPOEKTOPOM; IKPAHOM HACTECHHBIM,;

YUCOHAS Ay AN TOPIS U TIPOBCACHIG JTA00PATOPHEIX
paboT, ocHallleHHas TPE3EHTAIIMOHHOM TEXHUKOU
(TIpoexTop, 3KpaH, KOMIBIOTEP/HOYTOYK C BHIXOJIOM B
ceTh MIHTEpHET), CrennaaTu3upOBaHHBIM
IporpaMMHBIM obecriedenneM (Tabdwuia 4); yaeOHoi
2 | JJaboparopHbie pabOTHI MeOebIO: CTOMBI, CTYJIbS JIJIsT OOYJarOIIUXCsI; CTO,
CTYJ 17 mpernoaaBaress. Y ueOHas ay IuToOpust Jis
MpOBEACHUS JTabOpaTOPHBIX PabOT, OCHAIIIEHHAS
MeTaI000pabaThIBaOIIUM 000pyA0BaHUEM U
CHEIHATEHBIMI KOHTPOJIBHO-U3MEPUTEIIEHBIMU
prudopaMu, HeOOXOAMMBIMU JIJIs1 00pabOTKH

[Tomernenue a1 caMOCTOSTENHFHON pabOTHI,
OCHAIIIEHHOE KOMITbIOTEPAMHU C JIOCTYTIOM B
HHTepHeT U B AIEKTPOHHO-UH(OPMAITMOHHYIO
oOpazoBarenbHyto cpeny CamapcKoro yHUBEPCHUTETA.

3 | CamocrosTenpHast paboTta




KonTtponupyemas ay iutopHas
camocCTosiTeNbHas paboTa

Y4eOHble ayAUTOPUH [T TPYIIOBBIX U
MHAMBUYalbHbBIX KOHCYJIbTAIMH, KypCOBOTO
MIPOEKTUPOBAHHUS (BBIMOJIHEHUS KYpPCOBBIX padboT):q*
y4eOHas ayuTopus, 000pyI0BaHHAs y4eOHOM
MeOeJIbIO: CTOJIBL, CTYJbS Il 00yYaroIuXCs; CTOJ,
CTYJI JUIs IpEnojaBaTess; HOyTOyKOM ¢ BBIXOJIOM B
ceTb IHTEpHET, MPOEKTOPOM; SKPAaHOM HACTCHHBIM;
JOCKOi1;* yueOHas ayauropus, 000pyaoBaHHas
yueOHOI MeOEIIbIO: CTOJIBL, CTYJIbS JJISt

Texyuii KOHTPOJIb U IPOMEKYTOUHAS
aTTecTauus

YyeOHas ay IMTOpUs 1 IPOBEAECHUS, TEKYLIETO
KOHTPOJIS. ¥ IPOMEXKYTOYHOH arTecTanuu:ye
ydeOHas ayJUTOPHs ISl MPOBEACHUS TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOMH aTTeCTaInH,
o0opyioBaHHAasE Y4eOHON MEOEIbIO: CTOJIBI, CTYJIIbS
U151 00YYaIOIIMXCS; CTOJ, CTYJI AJIS IPEToIaBaTels;
HOYTOYKOM C BBIXOJIOM B ceTb VIHTEpHET,
IIPOEKTOPOM; SKPAaHOM HACTEHHBIM; JOCKOM;Y*
ydeOHas ayJUTOPHS JIJIsl POBEACHUS TEKYIIIETO
KOHTPOJIS M IPOMEKYTOYHOMN aTTeCTaInH,
000pyToBaHHAs Y4eOHON MEOEIbIO: CTOJIBI, CTYJIbS

5.2 IlepeveHb TUIIEH3MOHHOTO MTPOTPAMMHOT0 00eCTIeYeHHS

1. Visual Studio (Microsoft)

2. MS Office 2010 (Microsoft)
3. MS Windows 7 (Microsoft)
4. Visual Studio (Microsoft)

5. C++ Compiler (Intel)

B TOM YHCJIC IICPCUCHD JIMICH3MOHHOTO IPOTPpaMMHOTIO o0ecIeYeHns OT€YECTBEHHOTO IMPONU3BOACTBA:

1. BusinessSpace Security (Kaspersky Lab)

5.3 [lepeueHb CBOOOTHO PACIPOCTPAHAESMOTO POTrPAMMHOTO 00ECTICYCHUS

1. Midnight Commander

2. Putty

3. WinSCP

4. GNU Compiler Collection
5. C++

6. 7-Zip

7. Adobe Acrobat Reader

8. CUDA Toolkit

9. DjVu Reader

10. Linux

11. LibreOffice (https://ru.libreoffice.org)
12. Midnight Commander
13. MSDN library

14. Putty

15. WinSCP

B TOM YHCJIE TIEpEYEHb CBOOOIHO PACIIPOCTPAHIEMOTO MTPOrPAMMHOTO 00ECTICUCHHS OTEYECTBEHHOTO

1. Aaruupyc Kaspersky Free
2. AutuBupyc Kaspersky Free
3. SAnnexc.bpaysep




4. bymaxka (http://paper-python.narod.ru)



6. YYHEBHO-METOUYECKOE 1 UHOOPMAIIMOHHOE OBECIIEYEHUE NV CIUIIJIMHBI
6.1. OcHoBHas UTEpaTypa

1. HavyanpHbIe cBeZicHUs 1151 paOOTHI HA BEIYUCIUTEILHOM Kitactepe [Tekcr] : MeTo. ykazaHus s
KypC. M IUILJIOM. TPOEKTHUPOBAHUA U yuel. - ucciea. paboTsl ctyneHT. - Camapa, 2004. . - 20 c.

2. [Tomog, C. b. [1apannensHoe mporpaMMHpPOBaHKE [ DIEKTPOHHBIN pecypc] : Mpe3eHTaluu K Kypey
nekwuii. - Camapa, 2011. - on-line

3. [Tomog, C. b. Crangapt OpenMP [DnekTpoHHBIH pecypc] : AIeKTpoH. yuel. mocodue. - Camapa,

4. PazpaboTka MporpaMMHOTO 00eCIIeUeHUS TSl PEIICHHSI 3a]1a4 BHICOKOW BBIYUCIUTEIILHON
crnoxkHoctH B cpeaax MPI, OpenMP u CUDA [OnektponHslii pecypce] : Metoa. marep. - Camapa, 2010.

5. [TapannenpHas peanu3anys BEIYMCIUTENBHBIX anroputmoB Ha kiactepe CI'AY "Cepreii Kopones"
[DnexTpoHHBIi pecypc] : [MeToa. ykazanus]. - Camapa.: M3a-so CT'AY, 2015. - on-line

6. [IpakTuKyM M0 METOJIaM TapasuIeIbHbIX BerurciaeHuid [Tekcer] : [yueO. uist By30B 110 HAIIPaBICHHUSIM
BIIO 010400 "TIpuknaanas marematuka u undopmaruka" u 0110300 "®y. - M..: U3a-Bo Mock. yH-Ta,

7. boraues, K. FO. OcHoBbI mapamnenbHoro nporpammupoBanus [ Teker] @ [yue6. mocobue]. - M..:
bunowm. JIa6. 3nanuii, 2003. - 342 c.

6.2. JononaurenpHas tureparypa. [lepedeHp yaeOHO-METOAMYECKOTO 00SCTICUCHHMST TSI
CaMOCTOSTENIbHON PabOThl 00YUAIOIIUXCS IO TUCHUTIITHHE (MOJIYIIIO)

1. Bornanos, A. B. ApXUTEKTYpBhI ¥ TOIOJIOTMH MHOTOIIPOIIECCOPHBIX BRIYMCIUTEILHBIX CHCTEM
[Texcr] : kKypc Jekuii : yue0. mocodbue : [ By30B 1o crienuanbHocTd 351400 "IpuknanH. - M..:

2. Ouaproc, I'. P. OcHOBBI MHOTOTIOTOYHOTO, TAPAJUIETLHOTO U PACIIPEASIIEHHOTO TPOrPaMMHUPOBAHUS
[Tekcrt] : [mep. ¢ anri.]. - M., CII6., Kues.: Bunssamc, 2003. - 505 c.

3. Kopusikos, K. B. IHCTpyMeHTHI apajuieNsHOTO MPOTPAMMUPOBAHHMSI B CUCTEMAX C OOIIEeH MaMSIThIO
[Tekcr] : [yue0. ms By3oB o HanpasineHusiM BITO 010400 "TlpuknagHas maremaTuka u u. - M..: M31-
4. HukoHopos, A. B. Beenienue B MaCCUBHO-MHOTOTIOTOYHBIE TapajuieabHble Beuucienus [ Teker] :
yue0. nocobue. - Camapa, 2010. - 127 c.

5. Hemntorus, C. A. [lapannensHoe mporpaMMHUPOBAHHE JUISI MHOTOIPOIIECCOPHBIX BHIYUCITUTENBHBIX
cuctrem [Tekct] : pykoBojactso. - CII6..: BXB-Iletepoypr, 2002. - 396 c.

6. Kopuees, B. /I. [Tapannensnoe nporpammupoBanue B MPI [Tekct] : mpou3BoacTBEHHO-
pakTUieckoe usnanue. - M., Mkesck.: UH-T kommbroTep. uccnen., 2003. - 303 c.

7. Kazanckuii, H. JI. Opranu3zanusi BBIMMCIUTENBHOTO 3KCIIEPUMEHTA Ha BBICOKOPOU3BOAUTEIbHBIX
cucremax [Tekcr] : yueb. mocobue. - Camapa, 2010. - 79 c.

6.3 [lepeuens pecypcoB HHYOPMAITHOHHO-TENEKOMMYHHKAIIMOHHOH ceTn «IHTepHeT», He0OXO0AUMBIX
JUTSL OCBOCHUSI TUCITUTUIMHBI (MOTYJIST)

Tabnu
No
wn HaumenoBanue pecypca Anpec Tun goctyna
1 www.parallel.ru OTKpBITHIHA
2 www.nvidia.com OTKpBITHI
3 www.msdn.microsoft.com OTKpBITHIHA
4 www.intuit.ru OTKpBITHIN
5 Hayunas snextponHast OnbiaroTexa https://cyberleninka.ru OTKpBITHIH
«KubepJlennnka» pecypc
ApXMB Hay4YHBIX )KypHAaJIOB Ha . . . . OTKpBITHIA
6 nnardopme HOMKOH https://archive.neicon.ru/xmlui/ pecype



http://www.parallel.ru/
http://www.nvidia.com/
http://www.msdn.microsoft.com/
http://www.intuit.ru/

6.4 IlepeueHb MHPOPMALTMOHHBIX CIIPABOYHBIX CUCTEM U MPO(pECCHOHANBHBIX 0a3 JaHHBIX,
HEOOXOAUMBIX ISl OCBOCHUS JUCITUTUTMHBI (MOTYJIs)

6.4.1 Tlepeyern nHMHOPMALITMOHHBIX CIIPABOYHBIX CUCTEM, HEOOXOUMBIX JIJISi OCBOCHUS TUCIUTIIHHBI

Tabnu
Ne HaunmenoBanue nH(GpOpMaIMOHHOTO
Tun u pekBU3UTHI pecypca
/11 pecypca
WudopmanroHHas cripaBO4Hasi CUCTEMA,
1 | CIIC KoncynbrantlIntoc 2020 12 29 51 DK-112-20
5 Cucrema HHTETPUPOBAHHOTO MOKUCKA HudopmaninonHas cripaBoyHasi CUCTEMA,
EBSCO Discovery Service EBSCO Cyo0nunen3nonnbiit goroop Nel56-EBSCO-21 ot

6.4.2 IlepeueHb COBPEMEHHBIX MPO(ECCHOHAIBHBIX 0a3 TaHHBIX, HEOOXOAMMBIX JIJIsI OCBOCHHS

Tabnu
Ne HaumenoBanue nnhpopMalinoHHOTO
Tumn u pekBU3UTHI pecypca
/1 pecypca
[IpodeccuonanbHas 6a3a TaHHBIX,
[TonHOTEKCTOBAS ICKTPOHHAS 'K Ne DA14-12 ot 10.05.2012,
1
oubnmoreka I19b Akt BBOZA B 3KCILTyaTalUIo,
[19b Akt npuema-nepenauu
[Ipodeccuonanbhas 6a3a JaHHBIX,
2 DNeKTpOHHO-OMOIMOTE Has cucTeMa Jorosop Ne SU-01-10/2021 na oka3aHue yciayr
elibrary (xypuasbr) JOCTYTIA K AJIEKTPOHHBIM u3nanusm ot 22.10.2021,
JIunensunonnoe cornmamenue Ne 953 or 26.01.2004
3 Hayxomerpuueckast [TpodeccronanbHast 6a3a TaHHBIX,
(oubmmomerpuueckas) b1 Web of 3agsnenne-21-1706-01024

6.5 VICTIOJIb30BAHME DJIEKTPOHHON MTH®OPMAIIMOHHO-OBPA30BATEJILHOM
CPEJIBL, SJIEKTPOHHBIX BUBJIMOTEYHBIX CUCTEM, SJIEKTPOHHOT'O OBYYEHIS 1
JMCTAHIIMOHHBIX ObPA30OBATEJIbHBIX TEXHOJIOT'MU VT OCBOEHUA

B nporiecce 0cBOSHMS AUCHUILUTHHEI (MOYJIs1) 00y4aroIuecst 00ecedeHbl JOCTYIIOM K dJIEKTPOHHON
UH()OPMAIIMOHHO-00Pa30BaTEIBHON CPE/Ie U IIEKTPOHHO-ONOIHOTEUHBIM CHCTEMaM
(http://lib.ssau.ru/els). B mporiecce 0cBOCHUS TUCIUIUTUHBI (MOYJIsl) MOTYT IPHUMEHSITHCS



http://lib.ssau.ru/els)
http://lib.ssau.ru/els)

7. METOAMYECKUE YKA3AHMSA JIJIA OBYUAIOILIMXCA ITO OCBOEHNIO INCLHUITIJINMHBI



Jlexuus npeacrasiser coboi cucTeMaTHYeCKOe YCTHOE U3JI0KEHHE yueOHOro MaTepuaia.

[To muctunnuue «IlapamiensHoe MporpaMMHUPOBAHKUE» PUMEHSIOTCS CIIEAYIOIINE BUABI JICKIIUN:
WudopmanroHHbIe - MPOBOAATCS C UCMOIB30BaHUEM O0BSICHUTENIFHO MILTIOCTPATUBHOTO METO/IA
U3JI0KEHUS; 9TO TPATUIIMOHHBIN JIJIs1 BBICIICH LIKOJIBI TUIT JIEKIH;

[TpobnemHbIe - B HUX MTPU U3JI0KEHUU MaTepHalla HCIOIb3YIOTCS MPOOIEMHBIE BOIIPOCHI, 33]1a4H,
cutyauuu. [Iporecc mo3HaHusi MPOUCXOAUT Yepe3 HAYUHBIH MMOUCK, IUAJIOT, aHAIU3, CPAaBHEHUE
pa3HBIX TOYEK 3PEHHUS U T. [I.

Jlexuus ¢ anemeHTamMu 00paTHOM cBsI3u. B naHHOM ciyuae mojpa3yMeBaeTcs U3JIoKeHue y4eOHOro
MaTepHalia U UCTIOIb30BAHNE 3HAHUN TI0 CMEKHBIM MpeaMeTaM (MEXIIPEIMETHBIE CBS3H) WU IO
M3Y4YeHHOMY paHee yueOHOMY MaTepuairy. OOpaTHas CBsI3b yCTaHABIMBAETCS MOCPEICTBOM OTBETOB
CTYICHTOB Ha BOIIPOCHI IIPENOaBaTEeNIs 10 X0y JeKIHH. YTOOBI ONpeaeuTh OCBEIOMICHHOCTD
CTYJEHTOB 10 M3JIaraeMoi nmpodieme, B Hayalie Kakoro-auoo pas/ena JeKIUU 3a4at0Tcsi HE0OX0JUMbIe
BoIpockl. Eciiu cTy1€HTHI IPaBUIIbHO OTBEYAIOT Ha BBOAHBIN BOIPOC, IIPENOJAaBATENb MOKET
OTrPAaHUYUTHLCS KPATKUM TE€3MCOM HIIM BBIBOJIOM U MIEPEUTH K CIIEIYIOIIEMY BOIIPOCY.

JlaGopaTopHast paboTa — OJJMH U3 BUAOB MPAKTUYECKUX 3aHATUH, EIbI0 KOTOPBIX SBISETCS
yriyOJeHue U 3aKperyieHue TeOPETUUECKUX 3HAHUM, a TaK)Ke pa3BUTHE HABBIKOB ITPOBEICHUS
AKCIIEPUMEHTA.

[TpoBenenue 1abopaTopHBIX pabOT B paMKax TaHHOW TUCIMIIMHBI BKIIFOYAET CIIeTyIOIINE ITAIbI:

1) o3HaKOMIICHHE C METOIUKON HAMTMCAHHS ApaJUICIbHBIX IPOTPAMM: CTYIACHT J0/DKECH BHUMATEIBHO
[IPOYUTATh METOUYECKUE YKA3aHUs AJIsl JIAOOpaTOPHBIX paboT, IPU BOSHUKHOBEHUH BOIPOCOB 33/1aTh
WX MPEenoaBaTelo;

2)CTyIICHT JIOJDKEH MOCIIeI0BATEIBHO BBIMIOJIHUTE BCE OIEPAIMU, OITMCAHHBIC B METOIUUECKIX
yKa3aHUAX JJIs Ta0OpaTOPHBIX padoT.

3) CTYJCHT JOJKCH COCTABUTh OTYET I10 JIAOOPATOPHOH paboTe, KOTOPBI BKIIOYAET 0(OPMIICHHE
MIPOTOKOJIA JIA0OPATOPHOI PabOTHI M OTBETHI HAa BOIPOCHI MIPETOAABATENs, 3aTParuBaIOINe X0/
paboThI, UCTIOIB3yEeMbIE IPUEMBI U HHTEPIIPETAINIO TOYIEHHBIX PE3YyJIbTATOB.

CamocTosTenbHast paboTa CTYACHTOB SIBISIETCS OJHON M3 BAKHEHIIMX COCTABISIONINX Y4eOHOTO
nporiecca, B Xo/1e KOTOPOTo MPOUCXOAUT (hopMUpOBaHKE 3HAHHIA, YMEHUI U HABBIKOB B yUE€OHOH,
Hay4YHO-HMCCIIEI0BATENbCKOMN, TPO(PEeCcCHOHANBHOM AeATeIbHOCTH, (POPMUPOBAHKE TPOPECCHOHATBHBIX
KOMITETeHIINI Oyaymiero OakaiaBpa.

VY4ebHo-MeToInuecKoe obecreueHue co3AaéT cpey akTyaln3aluu CaMOCTOSITEIbHON TBOPUECKON
aKTUBHOCTH CTYJI€HTOB, BbI3bIBAET MOTPEOHOCTH K CAMOIIO3HAHUIO, CaMO00OyUYeHHI0. TakuM o0pa3om,
CO3JIAIOTCSI MPENOCHUTKU «JIBOWHONW MOATOTOBKMY» - IMYHOCTHOTO M MPOPECCHOHATIBHOTO
CTaHOBJICHUSI.

JU1sl yCTIEUIHOT O OCYIIECTBIEHUS! CAMOCTOATENBHOM pabOThl HEOOXOUMBI:

1. KOMIUTIEKCHBIN MOIX0]T OPraHU3aAIUU CAMOCTOSTEIHFHOM PabOTHI O BceM (popMaM ay TuTOpHOU
paboThI;

2. cOUeTaHWE BCEX YPOBHEH (THUIIOB) CAMOCTOSTEIHLHOM PAOOTHI, TPETyCMOTPEHHBIX paboueit
IIPOrpamMMoi;

3. obecrieyeHne KOHTPOJIS 3a KAUeCTBOM YCBOCHHS.

MeTtoauueckie MaTepHabl 10 CaMOCTOATEIbLHONU paboTe CTYIEHTOB COAEpKAT LIEJIEBYI0 YCTAHOBKY
M3Yy4aeMbIX TE€M, CIIUCKH OCHOBHOMW U JIOMOJHUTEIBLHOMN TUTEPATYPhI ISl U3YYSHHS BCEX TEM
JTUCHUILTMHBL, TEOPETUYECKUE BOIIPOCHI U BOIIPOCHI JJIsl CAMOTIOATOTOBKH, YCBOUB KOTOpBIE OaKanaBp
MOJKET BBITIOJIHATH OMPEIeTICHHBIE BUBI I€ITeIbHOCTH

Paboueit mporpaMMoil TUCIUILTMHBI TPEYCMOTPEHBI CISAYIOIINE BUIBI CAMOCTOSTEIHFHON PabOThI
CTYJEHTOB:

CamocrosTenbHas paboTta, obecreynBaronias oAro0TOBKY K TEKYIIIUM ayAUTOPHBIM 3aHATUSIM:

- JUTsl OBJIAJICHUS 3HAHUSIMU: YT€HHE TeKCTa (Y4eOHUKA, TOTOTHUTELHOM IUTEepPaTyphl, HAYIHBIX
MyOJIMKAIMi ); COCTABJICHHE TJIaHA TEKCTa; rpaduuecKoe N300paKeHHE CTPYKTYPhI TEKCTA;
KOHCIIEKTHPOBAaHUE TEKCTA; paboTa CO CIOBAPSIMU U CIIPAaBOUYHUKAMHU; paboTa ¢ HOPMATUBHBIMH
JOKYMEHTaMU; yu4eOHO-UCcCle0BaTeIbCKask padoTa; UCIIOJIb30BaHUE ayIM0- U BUICO3aIHCe;
KOMITBIOTePHOU TeXHUKH, IHTEpHET U Jp.;

- JIIs1 3aKPETUICHHS B CHCTeMAaTH3alliy 3HaHWI: paboTa ¢ KOHCTIEKTOM JIeKIIMU (00paboTKa TeKcTa);
aHanuTH4YecKas paboTa ¢ pakTHYeCKUM MaTepuaioM (yueOHUKa, TOTIOJIHUTEIBLHOMN JINTepaTyphl,
Hay4YHBIX MyOIMKaIUii, ayA10- U BUIC03aIICe ); COCTaBIEHHUE MJIaHA U T€3HCOB OTBETA; COCTABIICHUE
Ta0JINII ¥ CXEM ISl CUCTeMaTH3aIiK (PaKTHYECKOTO MaTepraia; U3y4eHrne HOPMAaTUBHBIX MaTepUaOB;
OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI; aHAIMTUYECKAst 00paboTKa TeKCTa (AHHOTHPOBAHUE,



CaMOCTOSITENIbHOM pabOThl COCTOUT B TOM, UTO 00YyYaroIIMecs pelaroT 3a/1ady akTyalu3aluy 1
CUCTeMAaTH3alluK y4eOHOro MaTepuaa, IpuMeHeHUs MPUOOPETEHHBIX 3HaHUI U YMEHUHN B KauecTBe
CTPYKTYPHBIX 3JIEMEHTOB KOMITETCHIINH, (POPMHUPOBAHNE KOTOPHIX BHICTYIAET LIEIbIO U PE3yJIbTaTOM



