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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOCHMS AMCUUIUIMHBI — (DOPMUPOBAHHUE Y CTYACHTOB 3HAHUN O 0A30BBIX MOHATHIX
[apajuIeJIbHOI0 IIPOrpPaMMHUPOBAHMS, A TAKXKE HABBIKOB CO3JaHUs MTapaJUIEIbHbIX IPOrPaMM.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIMITIMHBI ¥ TPAKTUKH, HA OCBOCHUH KOTOPBIX Oa3supyeTcs AaHHas AUCHUILIHHA!

- [IporpammupoBanue Ha sS3bIKaX BEICOKOTO YPOBHS;

- AJITOPUTMBI U CTPYKTYPBI JaHHBIX;

- ApXUTEKTypa KOMIIBIOTEPOB U ONEPALIMOHHBIE CUCTEMBI;

- OOBEKTHO-OPUEHTHPOBAHHOE ITPOTPAMMHPOBAHHE.

I[I/ICI_[I/IHJII/IHBI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC [[aHHOf/'I JUCHUITIIMHBI HGOGXOI[I/IMO Kak
HpeAIIeCTBYIOIIEE:

- Pa3paboTka mpuiokenuii Ha tuiatdopme Java/Pa3zpaboTka mpuiokeHHd Ha riatdopme

Net;

- IPOU3BO/ICTBEHHAs IIPAKTHKA;
- KypCcOBO€ IIPOEKTUPOBAHUE;
- IOATOTOBKA BBIITYCKHOW KBaJIM(PUKAIIMOHHOW pabOThI.

3. Iliianupyemble pe3yJbTaThbl 00y4eHUst

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIeTeHIHH
(KO 1 HANMECHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJbTaThl
o0yueHust

- CIIOCOOHOCTB K
pa3paboTKe u
MIPUMCHECHHIO
ANTOPUTMUYECKUX U
MPOTPAMMHBIX PEIICHUH B
00JaCTH CUCTEMHOTO U
MIPHUKJIATHOTO
MPOrPaMMHOTO
obecrnieuenus (ITK-8)

N/I-1T1K-8 3HaeT OCHOBBI
pa3pabOTKH U IPUMEHEHUS
QITOPUTMUIECCKUX U
MPOrpaMMHBIX PEIICHUN B
00J1aCTH CUCTEMHOI0 U
MIPUKIIATHOTO
MIPOTrPAMMHOTO
obecneueHUs

NJI-2T1K-8 Ymeet
HCIIOJIB30BATh 3HAHMS B
pa3paboTKe ¥ IPUMECHCHUHN
QITOPUTMUIECCKUX U
MPOTrpaMMHBIX PEIICHUN B
00J1aCTH CHCTEMHOI'0 U
MIPUKJIATHOTO
MIPOTrPAMMHOTO
obecneueHUs

WJI-311K-8 Bnaneer
HaBBIKaMU pa3padOTKH U
MIPUMECHCHHS
ANTOPUTMHUYECCKUX U
MPOTPAMMHBIX PEIICHUH B
00JIaCTH CUCTEMHOTO U
MIPUKJIATHOTO
MIPOTPaMMHOTO
obOecreyeHus

3HaTh: OCHOBBI Pa3pabOTKH U
MPUMEHEHHUS aITOPUTMUYECKUX U
MIPOrpaMMHBIX pellIeHui B o0nactu
CHUCTEMHOTI'0 Y IPUKJIAJHOTIO
MIPOTrPaMMHOTO 00€CTICUeHUS

YMeTh: UCHONIB30BaTh 3HAHUS B
pa3paboTKe U MPUMEHEHUHN
QITOPUTMHUYECKHUX U TIPOTPaAMMHBIX
pernieHui B 00J1aCTH CUCTEMHOTO U
MPUKIIATHOTO MMPOTPAMMHOTO
obecrieueHus

Bnaners: HaBbIKaMu pa3pabOTKH U
MIPUMEHEHUSI AITOPUTMUYECKHUX U
MIPOrpaMMHBIX PEIICHUH B 001aCTH
CHUCTEMHOTO U TIPUKJIATHOTO
MPOrPaMMHOTO OOecTIeueHusI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKyLLEr0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Moayas (pa3gen) | y4eOHOi N CemecTtp banabl | UHTEepakTUB, 4.| (HAaHMEHOBaHHe
(yuedoHoOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTsa)
Monyns 1 Jlex BBenenue B napanmienbHOe IporpaMMUpOBaHUE 5 2 - - BOIIPOCHI JJIs1
cobecenoBaHus
Cp 5 20 -
Jlek CHHXpOHH3AIHS ITPOLIECCOB 5 2 - BOIPOCHI JIJIst
cobeceoBaHus
Jlex brnoxupoBku 1 6apbeps 5 2 - BOIIPOCHI JUISt
cobecenoBaHus
Jlex Cemadopbl 1 MOHUTOPBI 5 2 - BOTIPOCHI JIJISt
cobecenoBaHus
Jlex Kitaccnueckue 3a1a4n napajuielI-HOro 5 4 - BOIIPOCHI JUTS
IIPOrpaMMHPOBAHHS cobeceoBaHus
Jlex Beenenue B Teopuio pa3paboTKy MapauIebHbIX 5 2 - BOIIPOCHI JUIsl
aJrOPUTMOB cobeceoBaHUs
IIp PazpaboTka mocneroBaTeIbHBIX alTOPUTMOB 5 4 8 - OTYET IO MPAKTUIECKOMY
3a/IaHHI0
Monyms 2 Jlex OpenMP: 5 4 - BOTIPOCHI JIJISt
cobecenoBaHus
Cp 5 35 -
Ip OpenMP: uTepalMOHHbIH NapaIeni3M, HapajuiebHble 5 4 8 - OTHYeT 110 TIPaKTHYECKOMY
LIMKJIBI 3a/IaHHI0
ITp OpenMP: utepaliiOHHBIIT NapaIean3M, PeayKIHUs 5 4 8 - OTYET M0 PAKTUYECKOMY
3aaHHI0
IIp OpenMP: pexypcust 5 4 8 - OTYET MO MPAKTUIECKOMY
3a/IaHHI0
Ip OpenMP: TIpousBoauTeNnb-IOTPEOUTEND 5 4 8 - OTYET MO MPAKTHIECKOMY
3a/IaHHI0
Ip OpenMP:1 Knaccuueckue 3anaun 5 8 16 - OTYEeT IO NPAKTUIECKOMY
3a1aHHI0
Mopyns 3 Jlex TTotoxu C++ 5 2 - BOIIPOCHI [T
cobecenoBaHus
Cp 5 40,5 -
Jlex C++ concurrency 5 4 - BOIIPOCHI AT

cobecenoBanus




®opMbl TEKyLIEr0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Moayas (pa3gen) | y4eOHOi . CemecTtp banabl | UHTEepaKkTUB, 4.| (HAaHMEHOBaHHe
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Jlex C++ atomic 5 2 - BOIPOCHI JITIst
cobecenoBaHus
IIp C++ noToku 5 4 8 - OTYET 10 IPAKTUIECKOMY
3a/IaHHIO
Jlex MPI 5 6 - BOIIPOCHI IS
cobeceoBaHus
Ip C++ OIOKUPOBKH 5 4 8 - OTYET N0 MPAKTUIECKOMY
3a1aHHIO
IIp C++ futures 5 4 8 - OTYET M0 MPAKTHIECKOMY
3a/IaHHIO
Jlek 0030p APYTUX TEXHOJIOTUH MHOTOIIOTOYHOTO 5 2 - BOIPOCHI JIJIst
nporpamMmmupoBanue. Uroru cobeceIoBaHus
IIp C++ atomic 5 4 8 - OTYET MO0 MPAKTUIECKOMY
3a[IaHHIO
Ip MPI 5 6 12 - OTYET MO MPAKTUIECKOMY
3aJIaHHIO
A 5 0,35
KP 5 1 - 3ammTa KypcoBOW paboThl
Kontpons 5 35,05 100
Hroro: 216 100

Cxema pacuera urorosoro 6amuia: bPC 2014 Texymuii pedTHHT (BCe 3aHATUSA U IPOMEKYTOUHBIE TECTHI) + Pe3ynpTaT HTOroBOro TECTa U BCE

nenurcd Ha 2 + bb




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
1. TexHonoruu TpaIUIIMOHHOTO OOYYCHHS:
1.1. CamocrosTenbHas paboTa
1.2. ITpakTrHueckue 3aHATUS
2. TexHomorusi MOJyILHOTO OOyUYEHUSI:
2.1. Pa3Ouenue mperno1aBaeMoro Marepuaia Ha OT/ACIbHBIC MOIYIIN
3. Texnomorusi mpoOIEMHOT0 O0yUCHHUS:
3.1. DBpucTuyeckas decena
3.2. {uckyccus
3.3. YuyebOHoe uccieqoBanmue
4. TexHONOTHUS MPOSKTHOTO OOYUYCHHUS: peaTh3allysl | 3aIIUTa OTYCTOB IO MPAKTUIECKUM padoTam.

6. MeToauyeckne yKa3aHus 10 OCBOCHUIO IV CHUIITIHHbBI
PexoMenyercst mocelieHue JIEKIIMOHHBIX 3aHATUI; CAMOCTOSITENIbHOE U3yUeHUE MaTepuaa;
BBITIOJTHCHHE MPAKTUYCCKUX 3adaHuid U O0(hOpMIICHHE OTYETOB, OPOPMIICHHE M 3aIllUTa KypCOBOM

paboTHI.

7. OneHoOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HaumeHoBanme
P (1M ee yacTH) OLICHOYHOI0 CPeACTBA
5 I1K-3 Bompocsr 1ytst cobecemoBaHus 1m0

MOAYJISAM. KomiiexT oTyeToB 1o
IMPAKTUYCCKUM 3aHATUAM

7.2. TunoBblie 3aaHus WM HHBIC MaTepHaJbl, HEOﬁXOI[I/IMLIe AJIA TEKYIIET0 KOHTPOJIsA

7.2.1. Bonpocsl Ajs co0ece10BaHus 110 MOAYJIsIM (IPpUMepbI BONPOCOB)

MO,I[y.TIB 1. TeopeTI/I‘lCCKI/IC OCHOBBI MHOT'OIIOTOYHOT'O IIPOIrpaMMUPOBAHUSA

. IlonsATHE MapajuieapHOro NporpaMmMupoBanus. [Iporeccel 1 MOTOKH.
. ApXUTEKTYpbl MHOTOIIPOLIECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM.

. Kimaccsl napasuienbHbIX BEIYMCIICHUN.
. OcHOBHBIE TTAPAUTMbI TAPAIIIEIBHBIX BHIYMCICHUH.
. UTepaTuBHBIN NapajlieIn3M.

. IlpousBotuTEeNN U NOTPEOUTEIH.
. Kitnents! u cepBepsl.

. B3aumozeincTByromnue paBHsele.
0. CocTosiHUS, IENCTBHE, NCTOPHS M CBOMCTBA NapAJJIEIIBHON TPOTPaMMBI.

1
2
3
4
5
6. PekypcHBHBII apauiein3M.
7
8
9
1

Monynb 2. TexHonoruu pazpaboTKy napaiedbHbIX IPorpaMm

1. ITapagurmsl napamieabHOrO MPOrpaMMUPOBAHUS.

2. UtepaTtuBHBIN Napaiean3M, IPUMEpPHI 3aj1a4, YCIOBHsI pacnapasieIuBaHusl.
3. Xapakrepuctuka texnoaoruu OpenMP.
4. Monens OpenMP-niporpammsl.

5. Mogens namsatu OpenMP.



6. [losicuute cTpykrypy nupexktus OpenMP.

7. Bunpl gupextuB OpenMP.

8. Kak y3nats Bepcuto OpenMP?

9. Kak onpenenuts cpeactBamu OpenMP Bpemsi BbITIOTHEHHs] TporpaMmbl, motoka? Kak
ONpPEIETUTh TOUHOCTh U3MEPEHUS?

10.Kak onpenenuts KOJIUYECTBO AJI€p MPOLECCOPOB?

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

Bonpocel mnsi cobecemoBaHus 3aJaloOTCsl CTyACHTaM BblOOpouHo mpu ompoce. OtTBer
MPUBOJUTCS B YCTHOU (hopme.

Kpurepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIIIETCS CTYAEHTY, €CJIM IPOJIEMOHCTPUPOBAHBI BCECTOPOHHHUE,
CUCTEMATHU3UPOBAaHHbIE, TIyOOKME 3HAaHUS 10 TEOPETUUYECKUM OCHOBAaM MHOTIOIOTOYHOIO
IPOrpaMMHUPOBaHUS;

- OILIGHKa «HE 3a4YT€HO» BBICTABIAETCA CTYACHTY, €CIM IPOAEMOHCTPUPOBAHbI
dbparmMeHTapHbIe, HECUCTEMATU3UPOBAHHBIE 3HAHUS 110 TEOPETUYECKUM OCHOBAM MHOTOIMOTOYHOTO
IPOrpaMMHUPOBAHHUS, AOITYCKAIOTCS HETOYHOCTH U OIIMOKY IPUYNHHO-CIIEACTBEHHBIX CBS3€Hl.

7.2.2. KoMIIEKT 0TYeTOB MO MPAKTHYECKUM 3aHATUAM (IPUMepPHI)

IIpakTnueckas padora Nel. PazpadoTka JIMHeiiHbIX AITOPUTMOB
Ilenb: NOArOTOBUTH AJITOPUTMBI INPOTPAMMHBIA KOJ I pealM3allMy  IapajuieIbHbIX
AJITOPUTMOB.
3ajava: pa3paboTaTb W peaJn30oBaTh JIMHEHHBIE AITOPUTMbBI U  IOCIEIYIOIIEro
IIPOrpPaMMUPOBAHUS MTAPAJUIEIBHBIX IPOrPaMM.
3ananme 1. (5%) Hanucats nporpammy, nepeMHOXKAIOLIYI0 MaTPHUIIbl pa3MepoM n*n.
3aganue 2. (30%) Hanucars nporpammy, peaqu3yroLlyl0 UTEPAaTUBHOE M PEKYPPEHTHOE
BBIUMCJICHUE ONPEEIIEHHOTO NHTErpajga METOI0M Tpareluii 1 METOA0M IPSIMOYTOJIBHUKOB.
3aganue 3. (5%) Hamwucate mporpammy, KONUPYIOLIYIO OJHY MaTpully B JpYTryio, C
UCIMOJIb30BaHUEM Oy(hepHOI epeMeHHOM.
3ananue 4. (30%) Hamucats nporpamMmy, peau3yomnyo ObICTPYIO COPTUPOBKY.
3ananme 5. (30%) Hanucats nporpamMmy, peanu3yrouiyro Iopa3psIHyl0 COPTUPOBKY.
Bonpocs! 1151 KOHTpOJISA:
. [lonsiTve napaiensHOro nporpaMmmupoBanus. [Iporeccs! 1 MOTOKH.
. ApXUTEKTYpbl MHOTOITPOLIECCOPHBIX BBIUMCIUTEIbHBIX CUCTEM.
. Kitaccsl napasuienbHbIX BEIUMCIICHUN.
. OcHOBHBIE TTAPaJUTMbI TAPAIIIEIBHBIX BHIYMCICHUH.
. UTepaTuBHBIN NapajlieIn3M.
. PexypcuBHBIN Mapauienusm.
. IlpousBoiuTen 1 NOTPEOUTEIH.
. Kitnents! u cepBepsl.
. B3aumozeincTByromnue paBHsele.

O 001N DN B~ WK =

IIpakTnyeckas padora Ne2. Utepannonnslii napauiean3m OpenMP: napajuiesbHbIe
HMKJIbI

[ens:

- YII1yOuTh 3HaHUS B pa3pabOTKe MapayljiesIbHbIX UTEPALIMOHHBIX aJITOPUTMOB;

- IproOpecT yMeHHe pa3padaTbiBaTh MapaiesibHble UTEPAllMOHHbBIE aJTOPUTMBI,

- pa3BUTh HABBIKU POrpaMMHUPOBaHUS AITOPUTMOB Ha C++.

3apanme 6. (10%) Hamucare mnporpamMmy, mnpoepsionryto mnoanepxky OpenMP,
onpenensouyo sepcuo OpenMP 1 konndecTBo A1ep IpoLeccopoB.

3ananme 7. (50%) Hanucate nporpamMMsl, epeMHOXAIOIIKUE MATPULIBI pa3MepoM n*n:



7.1 IloaieMeHTHOE IEPEMHOKEHHUE;

7.2 JlenTouHas cxema:

- CTYZICHTHI C YETHBIMH HOMEpPaMH pa3padaThIBAIOT AJITOPUTM MapauIEIbHBIN 1O CTOIONIAM,
C HEUETHBIMHU — 110 CTPOKAM MaTPHUIBI A;

- KOHTPOJIMPOBATh KOJIUYECTBO MOTOKOB, TPOTOKOIUPOBATH OYEPEIHOCTH PAOOTHI OTOKA.

3ananmue 8. (40%):

a) Hcnonp3ys MaTepHa, PacIooKeHHBIH o CCBUIKE
http://www.intuit.ru/studies/courses/1156/190/lecture/4954?page=1  paccuuTaiiTe  CIOXKHOCTb
aJITOPUTMOB IIEPEMHOKEHUS MaTPHII,

0) IIpoBenute Teopernueckuii aHau3 3()PEKTUBHOCTH JEHTOYHOIO AITOPUTMA, PACCUHUTAB
KO3 PHUIHMEHTHI YCKOPEHHS U 3aTPy3KH,

B) IlpoBeautre ananu3 5>PQPEKTUBHOCTH JIEHTOYHOTO QJIrOPUTMA IO CPABHEHHUIO C
IMOCJIEA0OBATCIbHBIM B 3aBUCUMOCTU OT N, OCHOBBIBAadIChL Ha 3aMCpC€ BPCMCHU BBIITOJIHCHHUA
nporpamM. [loctpoiite rpaduk, OOBSCHUTE MONY4YEHHbIE pe3ynbrarhl. ['paduk u BBIBOJBI
MMOMECTHUTE B OTUET O padore.

Bonpocsl qu1s 3a4era:
. [Tapagurmsl napajieIbHOTO IPOrPaMMUPOBAHUSL.
. UTepaTtuBHbIi mapanienusm, IpuMepsl 3a1a4, YCIOBUS paclapaljieIuBaHMsL.
. Xapakrepuctuka texnosnoruu OpenMP.
. Monens OpenMP nporpammsl.
. Moaens namsitu OpenMP.
. [losicuure cTpykrypy nupexktus OpenMP.
. Bugel nupextuB OpenMP.
. Kak y3nars Bepcuto OpenMP?
9. Kak onpenenuts cpeacrBamu OpenMP Bpems BbINIOJHEHHUs] MporpaMmsbl, otoka? Kak
OIpPEAEIUTh TOYHOCTh U3MEPEHUSI?
10. Kak onpenennuTs KOIMUYECTBO AAEP MPOLECCOPOB?
11. Ompenenure, kakoe MaKCUMalbHOE KOJMYECTBO HUTEH MO3BOJIIET MOPOAUTH MJIs
BBITIOJTHEHUSI TapaJJIENIbHBIX 00JIacTell mporpaMMbl Balla cuctema?
12. Kak onpeenuTs KOJIMYECTBO HUTEH ISl 00J1aCTH U TPOTPAMMBI B 11€JI0M?
13. [losicHuTE CTPYKTYPY IUPEKTUBHI JJIs1 HAPAJIIEIbHBIX ITUKIOB?
14. Kak npoucxoaut OapbepHas CHHXPOHH3ALMsS B MapajlielbHBIX LUKIAX, YIpaBICHUE
CUHXPOHM3ALMEH.

0NN DN KW

®opma oTHeTa MO NMPAKTHYECKUM padoTam:

- TUTYJIbHBIN JIUCT;

- 3aJIaHKE;

- IMarpaMMa KJaccos;

- KO IPOrpaMMBl;

- 3KpaHHas ¢popMa pa3padOTaHHOTO MPUIIOKEHHS (C pe3yIbTaTaMU KOHCOJILHOTO BBIBOJIA);
- BBIBO/IBI.

IIponeaypa oneHMBaHUA:

1) nemoHcTpauust pabOThl MporpaMMbl Ha KOMIIbIOTEpE (IIPOBEPSETCS NPABHILHOCTD
paboThI MpOrpamMmBl);

2) oObscHEHHE CcoAepX UMOro oTuéra (MpoBepseTcs MOHWMaHUE JIOTUKH paboThI
IIPOrpaMMBbl, 3HAHUE TEOPETMUYECKOr0 MaTepuaja, Ha OCHOBE KOTOPOIO HalucaHa IIporpamma,
COOTBETCTBHUE OTUYETA YCTAHOBJICHHBIM TPEOOBAHUSAM);

3) 3ammuTa paboThl (OTBETHI HA KOHTPOJIHHBIE BOTIPOCHI).

Kpurepun onenkmn:



- OIIGHKAa «3aYTeHO» BBICTABIAETCS CTYNEHTY, €CIM MpPOAEMOHCTpPUpOBaHA paboTa
IPOTrpaMMbl; HPEJOCTaBJIEH OTYET O BBINOJHEHUHM Pa0OThl, OQOPMIIEHHBIH B COOTBETCTBHM C
YCTAHOBJICHHBIMH TpPeOOBaHUSAMH, NpPU 3aIIUTE OTYETa IMPOJEMOHCTPUPOBAHBI BCECTOPOHHUE,
CHUCTEMaTU3UPOBAaHHbIE, ITyOOKHE 3HaHUS y4eOHOH mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO
OPUMEHATh UX Ha NPAaKTUKE TPU pPEIICHHMH KOHKPETHBIX 3a7ady, CBOOOJHOE M MPaBHIHHOE
000CHOBaHME IPUHATHIX PELICHUH, IOHUMAaHUE U YMEHUE 00BACHUTH KOJ| IPOIPaMMBbl;

- OLIEHKa «HE 3auTEHO» BBICTABIISIETCS CTYAEHTY, €CJIHM IPOJEMOHCTPHUPOBAaHAa padboTa
IpOrpaMMbl, HE COOTBETCTBYIOLIEH 3aJjaHHIO; HE MPEJOCTaBJIEH OTYET O BBINOJHEHUHM DPAOOTHI,
O0(pOpPMIICHHBII B COOTBETCTBHHM C YCTAHOBJICHHBIMH TpeOOBaHMAMHU; NpPU 3alIUTE OTYETa HE
IPOJIEMOHCTPUPOBAHBl 3HAHUS Y4eOHOH MporpamMMmbl TUCLMILIMHBI, HE HAOII0JaeTcsl MOHMMAHUE
KOJa IPOTrPaMMBbl.

7.2.3. BoinosiHeHHe KYPCOBOii padoThl

Tembl KypcoBbIX padoT

Ne i/m TeMbl
1 Pemenue ogHoM U3 NpUKIaAHBIX MATEMATHYECKHUX 3a7a4, HATpUMED:
- MHOYKeCTBO MaH1enp0poTa M €ro aHaJIOTH;
- HecTaroHapHoe ypaBHenue [llpenunrepa;
- yucia CTUPIHMHTA;
- MOJICTTUPOBAaHNE HAHOCTPYKTYD;
- penieHue 3a1a4 dJIEKTPOCTATHKH,
- pCIHCHI/IC 3aJa4 MaroHuTOCTaTUuKU,
- pacyeT COOCTBEHHBIX YaCTOT M TAPMOHHUK JJIEKTPOJIUHAMHUYECKUX CHCTEM;
- MOI[GJIHpOBaHI/Ie B38,PIMOI[CI>1CTBI/I$I BJIGKTPOMaFHI/ITHOFO IIoJi1 C METAJUIMNYCCKUM
00BEKTOM.

2 [Touck noarpada B He OPUEHTUPOBAHHOM Tpade.
3 [Touck nuKI0B B rpade.

4 Packpacka rpada.

5 Urpa «Ku3nub.

6 3amava 0 KypuiIbIUKaXx.

7 3amaya o CIISIIIEeM IMapuKMaxepe.

8 3anaua «Y3KUi MOCTY.

9 3anaua «Ilonck, BCTaBKa U ylaIeHUEY.
10 O6enatomue Guaocodel.

11 Yurarenu u nucaTesu.

12 Anroputmsl Data Mining:

- kiactepusanuu K-Means;

- KJITacTepH3allui, OCHOBaHHBIE Ha Mepe OJIM30CTH;

- Apriori;

- C4.5;

- Cart.

13 HaxoxxaeHue onpenenuresis MaTpHIIbl.

14 | HaxoxeHue onpeaeauTenst MaTpUIbL.

15 Haxoxienrne oOpaTHON MaTpHIbL.

16 Brruncnenue nnrerpana merogom MonTe-Kapo.

17 HTepanimoHHBIN aNTOPUTM YHCICHHOTO HHTETPUPOBAHNSI.
18 PekypcuBHBIN aJITOPUTM YHCIEHHOTO HHTETPUPOBAHMS.
19 Pemenne nuddepeHmanbHbIX ypaBHEHUI.

20 CopTUPOBKY HA CUCTEMAX C OOIICH MaMsThIO.




Ne i/ Tembl
21 ["'eHeparus cay4aiHbIX IPOLIECCOB C MAMATHIO C 3aJJaHHBIM PacIIpe/IeIICHUEM.
22 M3ydeHne cueKTpoB Ciy4yailHbIX MPOIIECCOB.
23 PacrioznaBanue o0pa3oB (Ha KOHKPETHOM MPUMEPE).
24 Pemenue CJIAY npsimbiM meTonoMm ["aycca (vnu 1I0OBIM APYTHM).
25 Pemenune CJIAY utepannonssiMu MeTogamu ['aycca—3eliaens (uim ao0bIM ApYyTruM).
26 Pemenune CJIAY utepalilnOHHBIMU METOJaMH BapUAllMOHHOI'O THIIA.
27 OrnpezenieHne COOCTBEHHBIX YUCET M COOCTBEHHBIX BEKTOPOB.
28 ITouck kiroya y3ina gepesa.
29 [Torck MaKCUMaJIBHOTO AJIEMEHTA JIepeBa.
30 ITorick CyMMBI BCEX 3JIEMEHTOB JIEpEBa.
31 ITouck KomMuecTBa y3J0B JepeBa.

Kpurepuu oueHku
«OTINYHOY — BBINOIHEHUE 33/1aHUS KyPCOBOI pabOTHI € MOAPOOHBIM MPEICTABICHUEM IIPOSKTHOTO

3a/IaHUsL.

«XO0pOI10» — BHIOJIHEHUE 3aaHUsI KypCOBOH padOTHI € MPECTABICHHEM MPOESKTHOTO 3a/1aHHS.
«Y IOBJIETBOPUTEIBLHO) — BBINIOJIHEHHE 3aIaHHsI KyPCOBOI pabOTHI ¢ YACTUYHBIM MPECTABICHUEM

IMPOCKTHOI'O 3aJaHus.

«HeynoBneTBOPUTENBLHO» — HEBBINOIHEHHE 3a/IaHUsI KYPCOBOM paOOTHI.

7.3. OueHo4Hble CpeaCcTBa ISl NMPOMEKYTOYHON ATTeCTAIMM IO HMTOraM OCBOEHHS

JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 5
Ne
u/n Bomnpocel k 3x3ameny
1 | [loHATHE MapajuIedbHOTO NMporpaMMHIpoBanus. [Ipoeccsl 1 MOTOKH.
2 | ApXUTEKTYpbl MHOTONIPOLIECCOPHBIX BEIYUCIUTENbHBIX CUCTEM.
3 | Kiraccel mapayuienbHBIX BEIYMCIICHUH.
4 | OcHOBHBIE NAPAJUTMbl APAJIEIbHBIX BBIYMCICHUH.
5 | UtepaTuBHBINM napajienusm.
6 | PekypcuBHBIN napayienusM.
7 | Ilpon3BoguTenu v noTpeOUTENN.
8 | KimeHThI 11 cepBephl.
9 | B3aumopelcTByIOIIME paBHBIE.
10 | CocrostHus, AEWCTBUE, UCTOPUS U CBONCTBA MapaJlICIbHON MTPOTPaAMMEI.
11 | Pa3nensieMbie IepeMeHHBIE.
12 | HenenuMmele neiicTBus.
13 | Oxunanue.
14 | 3amaua kpuTHuecKoil cekiun. MploTeKcC.
15 | O6mras 3aga4a peanu3anui KPUTUUECKOW CEeKITHH.
16 | Obmias 3a1aua peanu3alyu orneparopa 0XXHuIaHHs.
17 | bapbepHas CHUHXPOHHU3AIMs: IMOCTAHOBKA 3a/a4d, AITOPUTM pa3[eNIeMOr0 CYETYHKA M
(uiaros.
18 | Cemadopsl: OHATHE U HA3HAYCHHE.
19 | Peanu3zanus B3aMMHOTO UCKITIOYEHHUS C UCIIOJIb30BAHUEM ceMa(opoB.
20 | Peanu3anus 6apbepHON CHHXPOHM3ALIMHU C UCIOJIb30BAHUEM ceMa(OpOB.




Ne

Bomnpocsl k 3xk3amMeHny

n/n

21 | MOHUTOpBI: IOHSTHE U Ha3HAYCHUE.

22 | Peann3anusi B3aMMHOTO HCKIIFOYCHHUS C HCIIOJIb30BAHHEM MOHUTOPOB.

23 | Peanuzamus 6apbepHOIl CHHXPOHH3AIUK C UCITOJI30BaHUEM ceMadopoB.
24 | IIpobnema KHUBYYECTH MAPAIUICTBHBIX TPOTPAMM.

25 | YMHOXeHue MaTpuiibl Ha BeKTop. [IpuHIUIIBI pacniapaiieTuBaHusl.

26 | Marpuunoe ymHOXeHHe. JICHTOUHAs cXeMa pa3/elIeHUs TAaHHbIX.

27 | Anroputm @oKca yMHOKEHHSI MATPUIl TPU OJIOYHOM pa3fAeIeHUN JAHHBIX.
28 | Anroputm KoHHOHA YMHOXEHHS MaTPUI] TP OJIOYHOM Pa3/ICICHUH JTaHHBIX.
29 | 3agaua momcKa Bcex KpaTualmx myTei B rpade.

30 | 3amada HAXOXKACHUS MUHUMAJIBHOTO OXBaTBIBAIOIIETO JICpEBa.

31 | 3agaua onTUMaNIRHOTO pa3zeneHus rpados.

32 | 3agaua o ynrarensx u nucarensx. [loctanoBka 3agaun. HecripaBeiinBoe perieHue.
33 | Bagaua o yntarensx u nucarensx. [loctanoBka 3agaun. CpaBeyIBbIe CTPATETHH.
34 | 3agayga 06 obenaromux ¢uaocodax.

35 | Kpurepuu 3¢ ()eKTHBHOCTH NapaJlIeIbHBIX aIrOPHUTMOB.

36 | 1-ii 3akoH AMpana.

37 | 2-1 3akoH AMpaJa.

38 | 3-if 3akoH AMpana.

39 | 3akon ['ycraBcona-bapcuca.

40 | OpenMP: OcHOBHEBIE CBEJICHUS.

41 | OpenMP: moenb BHINIOJHEHUS! IPOTPAMMBI.

42 | OpenMP: nupekTuBbl, 00ITHE CBEACHUS, KilacCuDHUKaIs.

43 | OpenMP: Jlupextusa parallel.

44 | OpenMP: Jlupektusa single.

45 | OpenMP: JlupextuBa master.

46 | OpenMP: TlapaurebHbIC ITUKITBL

47 | OpenMP: TlapannenbHble CEKIIUU.

48 | OpenMP: 3anaun (tasks).

49 | OpenMP: baprepHasi CHHXpOHHM3AIIHSL.

50 | OpenMP: Jlupextusa ordered.

51 | OpenMP: Kputnueckue cexiumu.

52 | OpenMP: [lupextuBa atomic.

53 | OpenMP: BrioknpoBkwu.

54 | OpenMP: [lepemeHHbIE cpeibl U BCIOMOTaTeIbHbIE (PYHKIIUH.

55 | OpenMP: PexypcuBHBII aNropuTM.

56 | OpenMP: O6enarommue punocodsl.

57 | C++11 Standard Concurrency Library.

58 | C++11 Memory Model.

59 | C++11 Threads.

60 | Atomic operations library.

61 | Mutex Classes.

62 | Locks.

63 | Condition Variables.

64 | Future and promise.

65 | Future m 00paboTKa UCKITIOYCHHH.

66 | Thread pools.

67 | MPIl-monens nporpaMMupoOBaHusI.

68 | MPI — cTtpykTypa u coctaB. MoJiesib UCTIOIb30BaHUS.




Ne

u/n Bomnpocsl k 3xk3amMeHny

69 | MPI| — Onepanuu nepenayu JaHHBIX.

70 | MPI — IToHsITHE KOMMYHHKATOPO.B

71 | MPI — Tumsl 1aHHBIX.

72 | MPI — BupryanbHble TOOJIOTHY.

73 | MPI — Manmanu3anus u 3aBepmenune MPI nmporpamm.

74 | MP| — OnpeneneHue KOIMYeCTBa U paHTa MPOIECCOB.

75 | MPI — ITepenaua coobmieHui.

76 | MPI — Ilpuem cooOiieHumiA.

77 | MPIl — Onpenenenue Bpemenu BoeinoinHenne MPI nporpammsl.

78 | MPI — KonnekTuBHBIC OTNIepaIiuy nepenayu JaHHBIX.

79 | MPI — CuaxpoHu3anus BEIYUCICHUH.

80 | MPI — Oneparuu nepenaun JaHHBIX MEXIY IBYMsI TPOLECCOPAMH.

81 | MPI — KonnekTuBHBIC OTnIepaIiuy nepeiayu JaHHBIX.

82 | MPI — IIpousBoanbie Tunb! 1aHHbBIX B MPL.

83 | MPI — YmpaBnenue rpynmnamMu npoueccoB ¥ KOMMYHHKATOPaMH.

84 | MPI — BupryanbHble TOIOIOTHY.

85 | MPI — O0mas xapakTepucTiKa cpebl BoinogHeHuss MPI nporpamm.

86 | MPI — monsitue xommyHuKaropa. biiokupyronme/He0I0KnpyIomye/T0KaTbHbIe QYHKITUH.

7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
Cemectp POBEACHU Kpurtepun u HOpMBbI OLICHKH
NMPOMEKYTOUHOI
aTTecTaluu
3 Ok3amMeH (1o COTJIINYHOY Habpano 80 u 6onee Oanios
HaKOMHUTEIIbHOMY «XOPOIIO» Hab6pano 60..79 6anios
peATUHTY) «ynoBinerBoputenbHo» | HabGpano 40..59 Ganos
«HeypnoaeTBoputenbHO» | HaOpano menee 40 6annos




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEpPATYypa

Ne
/o

ABTOPBI, COCTABUTEH

3arsiaBue (3aroJi0BOK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPaKTHKYM, JP.)

I'ox m3panus

KoaudecTBo B
HAY4YHOM
omomoTexe /
HaumenoBanue
9BC

I'eprens B. I1.

I'eprens B.I1. Teopus u npaktuka
NapajuieJIbHbIX BBIYUCICHUN [ DIEKTPOHHBIN
pecypc]: yaebHnoe nocobue/ I'eprens B.IT.—
DNEeKTPOH. TEKCTOBBIE TaHHbIe.— MOCKBa,
CaparoB: UHTepHET- Y HUBEPCHUTET
Nudopmannonnsix TexHomoruit
(MUHTYUT), Aii ITu Ap Menua, 2020.—
500 c.— Pexwum gocryna:
http://www.iprbookshop.ru/89478.html.—
OBbC «IPRbooks»

yuebHoe rmocodue

2020

9BC
"IPRbooks"

Bbapckuit A.b.

bapckuit A.b. ITapannensHbie
nH(OPMALIMOHHBIE TEXHOIOTUU
[DnexTpoHHBIH pecypc]: yuebHoe mocodue/
Bapckuit A.b.— D1eKTpOH. TEKCTOBbIE
nanHble.— MockBa, CaparoB: HTepHET-
Yuuepcuret MHbOpMaImoHHBIX
Texnonoruit (MHTYUT), By3osckoe
obpazoBanue, 2017.— 503 ¢.— Pexum
JIOCTyTIA:
http://www.iprbookshop.ru/67379.html.—
OBbC «IPRbooks»

yuebHoe nocobue

2017

9BC
«[PRbooks»

bummur B. A.

bwimur B.A. TTapamiensHbie BRIYUCICHHS U
MHOTOIIOTOYHOE IPOTPaMMHUPOBAHHE
[DnexTponHbIi pecypc]/ bummur B.A.—
DNEeKTPOH. TEKCTOBBIE TaHHbIe.— MOCKBa:
WuTtepnet-YHusepcurer MHbOPMAITMOHHBIX

2016

9BC
«IPRbooks»




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yue0Ho- Haysmon
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToau4YecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P » AP g)e
Texunonornit (MHTYUT), 2016.— 310 c.—
Pexxum noctymna:
http://www.iprbookshop.ru/73705.html.— DbC
«IPRbooks»
8.2. JlonosiHuTEIbHAS JIMTEPATypa
Tun (yueOHHMK, ydeOHOE Koi::q:}c[z;o B
Ne nocooue, yueoHo- y
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
P > AP IBC
1 | Jlesun M. I1. JleBun M. I1. IapamnensHoe yueGHOE mocobue 2016 9bC
IIPOrpaMMHUPOBAHUE C UCTIOIb30BAHUEM «IPRbooks»
OpenMP [DnexTponnsiii pecypc] :
[yae6.mocobue] / M. I1. JleBuH. - Mockaa :
UHTYWUT, 2016. - 133 c. : ui. - (OcHOBBI
MH(OPMAIMOHHBIX TexHoIorui). - ISBN
978-5-94774-857-4.
2 | Anekcees A. A. Anexkcees, A. A. OCHOBBI IapaJUIETBLHOTO yuebHoe rnocobue 2016 9bC
«IPRbooks»

MIPOTpaMMHUPOBAHUS C UCTIOJIb30BAHUEM

VisualStudio 2010 [DnexTpoHHBIH pecypc] :

[yueb.mocobue] / A. A. Anekcees. - 2-¢
u3 ., uctp. - Mocksa : UHTYUT, 2016. -
312 c.




8.3. IlepeueHb npodeccHOHAIBHBIX 0a3 TAaHHBIX M HHPOPMANHOHHBIX CHPABOYHBIX
cucTeM

1. IPRbooks[DnexTponHbIi pecypc] : HaydHast 371eKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000 . — PesxuMm moctyma : iprbookshop.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

2. WebofScience[DnekTpoHHBII pecypc]| : MyJIbTHAUCHUIUIMHAPHAS pedepaTuBHas Oasza
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpaHna. — S3. pyc.,aHrd.

3. Scopus[Dnekrponnsiii pecype] : pedeparuBHas 6aza manueix. — Netherlands: Elsevier,

2004— . — Pexxum poctyna : scopus.com. — 3ari. C skpana. — 3. pyc., aHIL

4. Elibrary[ DnekTpoHHBIH pecypc]| : HaydHas 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000— . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

5.  HWHubopMalMOHHO-aHATUTUYECCKHHA  [EHTP 10  HApaUICIbHBIM  BBIYHCICHUSIM.
[DnexkTpoHHbIl pecypc] . — OnekTpoHHbIM gaHHbie. [2016]. — Pexum goctymna

http://www.parallel.ru

6. BprumcnurensHblii neHTp MM. A.A. [lopomgHuibiHa Poccuiickoil akamemMuM Hayk
@OenepallbHOTO  HccienoBaTenbckoro nentpa «Wudopmatuka u  ympaBieHue» Poccuiickoit
aKaJeMHUH HayK. [DJeKTpoH- HbIil pecypc] . — DnexkTpoHHbIi naHHble. [2016]. — Pexxum goctyma :
http://www.ccas.ru

7. Uuctutyr Bricokornpou3BoauTenbHbix Berancnenuit u baz JlaHHBIX. [D1€KTpOHHBII
pecypc] . — DiexkrponHHblii ganHbie. [2016]. — Pexxum poctyma : http://www.csa.ru

8. C++ Reference [DneKTpOHHBIN pecypcl]. — Pexum JOCTyTa:
http://www.cppreference.com/wiki. — 3arn. ¢ skpana. 8. Reference - C++ Reference. [Electronic
resource] : [CneumduxamusC++]. —  Electronic data. [2016]. -  Modeofaccess

:http://www.cplusplus.com/reference/

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Haumenosamue IO PexBu3UTHI norosgpa

n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | c++ GNU compiler beccpoumno, https://gcc.gnu.org
2 | Code Blocks IDE Beccpouno, http://www.codeblocks.org

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebHas ayTuTOpHS I TPOBEACHUS CtoJ1 y4eHUYECKUI ABYXMECTHBIN
3aHSATHH JICKIIMOHHOTO TUIIA. Y4yeOHas (MOHOOTIOK), JOCKa ayIuTOpHas 3-X
ayJIUTOPHS IS IPOBEACHUS 3aHITHI CEKIIMOHHAsI (MeIOBast), CTOJ
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTOpUs sl | MPEenoiaBaTelbCKUM., CTYI, IIPOEKTOP
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS Acer

KYPCOBBIX paboT). YueOHast ayquTOpHs s
MTPOBEJICHUS TPYIIIOBBIX U HHINBHTYyaTbHBIX
KOHCYNbTalMil. Y4ueOHas ayuTopus s
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
poMexyTouHoi arrectaruu. YJIK-418



http://www.parallel.ru/
http://www.ccas.ru/
http://www.csa.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KommbrorepHsrii kinacc. YueOHas ayiuTopust
JUIS IPOBEJICHUS 3aHATUH JIEKLIMOHHOTO THIIA.
VYyeOHast ay1uTopusi AJis IPOBEICHUS
3aHATUNA CEMUHAPCKOIo TUMa. Y4eOHas
ayTUTOPHS ISl IPOBEACHHS 1TaOOPaTOPHBIX
pabot. YuebHast ayuTOpus A1l KypCOBOTO
MIPOEKTUPOBAHHUS (BBITOJIHEHHS KyPCOBBIX
pabot). YueOHas ayaiuTOpHs JUIsl IPOBEACHUS
TPYNIOBBIX U WHAUBHUIYAJIbHBIX
KOHCYNbTAIMi YueOHas ayAuTopus s
MIPOBEJICHUS 3aHATUHN TEKYIIEr0 KOHTPOIIS U
npomexxyTrouHoi arrecranun. YJIK-314

CTtoJ1 y4eHUYECKHH, CTOJI
MPENOJABATENbCKU M, CTYJI, JOCKA
ayquTopHas (MapKepHasi), KOMIBIOTED C
BBIXOJIOM B ceTh IHTEpHET.

Komnerorepnsiii knacc. [lomemenue ans
CaMOCTOATENIbHON paboThl. YueOHas
ayTUTOPHS ISl IPOBEACHHUS 3aHATHIMA
CEMHHApPCKOro TUMa. Y4eOHas ayIuToOpus AJs
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpCOBBIX paboT). YueOHast ayquTOpHs s
MIPOBEICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYNbTAIM. YueOHas ayaiuTopust 1Jis
MIPOBEJICHUS 3aHATUHN TEKYIIEro KOHTPOIIS U
npomMexyTouHoi arrecranun. [-401

Cron y‘IeHH‘{eCKPlﬁ, CTYJI, KOMIIBXOTEP C
BBIXOIOM B CCTb MHTCPHET.
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