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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOCHMS AMCUUIUIMHBI — (DOPMUPOBAHHE 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 S3bIKaX BHICOKOTO YPOBHS;

- AJITOPUTMBI U CTPYKTYPBI JaHHBIX;

- APXUTEKTYypa KOMIIBIOTEPOB U ONEPAI[IOHHBIC CHCTEMBI;

- OOBEKTHO-OPUEHTHPOBAHHOE ITPOTPAMMHPOBAHHE.

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
HpeAIIeCTBYIOIIEE:

- Pa3zpaboTka mpunoxxenuii Ha tuiatdopme Java/Pa3zpaboTka mpuioxeHud Ha miatdopme

Net;

- MPOU3BOICTBEHHAS ITPAKTHKA;

- KypCOBO€ IIPOEKTUPOBAHUE;

- IOATOTOBKA BBIITYCKHOW KBaJIM(PUKAIIMOHHOW pabOThI.

3. Iliianupyemble pe3yJbTaThbl 00y4eHUst

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHKEHUAS

KOHTPOJIUpYeMble . I[InanupyemMble pe3yJbTaThl
poHpy KOMMeTeHIUI Py pesy
KOMIIeTeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Koa 1 HAMMEHOBAHUE)

ITK-6 Cniocoben [IK-6.1 Ymeer npuMeHsaTh | 3HaTh: cIOCOOBI MPUMEHEHHS 3HAHUI
MPUMEHSTh 3HAHUS 3HaHUA QyHIAMEHTANbHOM | (yHIAMEHTAILHOM MaTEMATHKU B
q)yHHaMeHTaHBHOﬁ u MaT€MaTuKu B pa3pa60TI<e pagpa60TKe IIPOTPaMMHOTO
MPUKIIATHOM MaTeMaTHUKH | IPOTPAMMHOTO obecIeueHM s
B paspaboTke obecrieueHus VMeTh: UCIIOJIb30BATh 3HAHUS
IpOrpaMMHOro dbyHIaMeHTaIbHON MaTeMaTUKH B
obecrnieyeHus

pa3paboTKe MPOrpaMMHOTO
o0ecrnieueHus

Brnanets: HaBbIkamMu pa3pabOTKu
IPOrPaMMHOTr0 0OecrieueHHs ¢
HCIIOJIb30BAaHUEM 3HAHUUI
byHIaMeHTaIbHOW MaTeMaTHKU
[1IK-6.2 Ymeer npumensaTs | 3HaTh: CriocoObl NpUMEHEHUs

3HAHUSI IPUKJIIATHON 3HAHUW MPUKIATHON MaTEMATUKH B
MaTeMaTuKHu B pa3pa60TI<e pa3pa60TKe MIPOTrPaMMHOI0
pOTpaMMHOTO o0ecrieyeHus

obecredeHns YMeTh: UCIOJIB30BAThH

3HAHUS MPUKJIATHON MaTeMaTHKHU B
pa3paboTKe MPOrpaMMHOTO
obecrnieueHus

Brnaners: HaBbIKaMu pa3pabOTKH
MIPOTPaMMHOTO 00ECTICUCHHUSI C
WCIIOJIb30BAaHUEM 3HAHUM NPUKIIATHON
MaTeMaTUKHU

[1K-6.3 Bnageer HaBbikaMu | 3HATh: CIOCOOBI pa3pabOTKH
pa3paboTKu MPOTPaMMHOTO




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

o0ecIeYeHUsI Ha OCHOBE
3HaHUN (PyHIaMEHTATBHON
Y TIPUKJIATHON MaTeMaTHKU

MPOrpaMMHOTr0 oOecreueHus Ha
OCHOBE 3HaHMH (PyHTAMEHTAJILHON U
MPUKIAAHON MAaTEMATUKH

YMmeTh: pa3pabarbiBaTh IPOTPaMMHOE
oOecrieueHns Ha OCHOBE 3HAHUU
(byHIaMEeHTaIbHOW U TIPUKIIATHON
MaTeMaTUKU

Brnaners: HaBbIKaMu pa3pabOTKH
MIPOrPaMMHOTO 00ECTICUEHUS C
WCII0JIb30BAaHUEM 3HAHUM NPUKIIATHON
u GyHaMEHTAIbHON MaTeMaTUKH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Moayas (pa3gen) | y4eOHOi N CemecTtp banabl | UHTEepakTUB, 4.| (HAaHMEHOBaHHe
(yuedoHoOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 1 Jlex Bsenenue B napamienbHOe IpOrpaMMHUPOBAHUE 5 2 - - BOIIPOCHI JJIs1
[IpumeHneHnue MHCTpYMEHTAPHS IPUKIATHON cobecenoBaHus
MaTeMaTHKH 171 pa3paboTKH IPOrpaMMHOTO
obecrieveHus..
Cp 5 20 -
Jlek CHHXpOHM3AIHS TPOLIECCOB 5 2 - BOIPOCHI JIJIs
cobeceoBaHus
Jlex BrokupoBku u 6apbepbl 5 2 - BOIIPOCHI JJIs1
cobecenoBaHus
Jlex Cemadopbl 1 MOHATOPBI 5 2 - BOTIPOCHI JIJISt
cobeceoBaHus
Jlex Kitaccnueckue 3a1a4n napajuielI-HOro 5 4 - BOIIPOCHI JUTS
IIPOrpaMMHPOBAHHS cobecenoBaHus
Jlex BBejeHHe B TEOPHIO pa3pabOTKK MapaslIebHbIX 5 2 - BOIPOCHI Is1
ITOPUTMOB, HCIIOJIb3Yysl HHCTPYMEHTApHil IPUKIaHON cobeceoBaHus
MaTeMaTHKH 171 pa3paboTKH IPOrpaMMHOTO
obecriedeHus
Ip PaspaboTka mociie10BaTelIbHbIX aJIrOPUTMOB C 5 4 8 - OTHET MO MPaKTUICCKOMY
MPUMEHEHHEM allapara NPUKIaJHOH MaTeMaTHKU JJIst 3aZiaHuIo
pa3paboTKH MPOrpaMMHOT0 00eCIeeHHsI
Mopnyns 2 Jlek [TpumeHeHre HHCTPYMEHTapUs IPUKIATHON 5 4 - BOIPOCHI JJIs
MaTEeMaTHKH [T pa3pabOTKH MPOrpaMMHOTO cobecemoBaHusI
obecrieyeHus
OpenMP:
Cp 5 35 -
IIp OpenMP: utepalMOHHBIN TapaIeIu3M, apalieIbHbIC 5 4 8 - OTYET I10 PAKTUYECKOMY
LIUKJIBI 3a/IaHHI0
Ip OpenMP: urepaioHHBII NapaIean3M, PEAyKIIUL 5 4 8 - OTYET M0 NPAKTHIECKOMY
3aIaHHI0
IIp OpenMP: pexypcust 5 4 8 - OTYET O MPAKTUIECKOMY
3a/IaHHI0
IIp OpenMP: TIpou3BoauTenb-noTpeOUTENH 5 4 8 - OTYET IO MPAKTUIECKOMY




®opMbl TEKYLEr0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Moayas (pa3gen) | y4eOHOi . CemecTtp banabl | UHTEepaKkTUB, 4.| (HAaHMEHOBaHHe
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
Cpe/cTBa)
3a[1aHHUIO
IIp OpenMP:1 Knaccudeckue 3agauu 5 8 16 - OTYeT IO NPAKTUYECKOMY
3aJ[aHUIO
Monyms 3 Jlex IIpumenenue UHCTpYMEHTApUS IPUKIAIHON 5 2 - BOIIPOCHI JJIs1
MaTeMAaTHKH JUIs pa3paboTKH IPOrpaMMHOTO cobecenoBaHUs
obecneuenus [lotoxu C++
Cp 3) 40,5 -
Jlex C++ concurrency 5 4 - BOTIPOCHI JIJIsI
cobeceoBaHus
Jlex C++ atomic 5 2 - BOIPOCHI JIst
cobeceoBaHus
IIp C++ nmoToku 5 4 8 - OTYET M0 IPAKTUIECKOMY
3a[IaHHIO
Jlex [puMeHeHne MHCTPYMEHTAPHS TIPUKITATHOMN 5 6 - BOIIPOCHI JUISE
MaTeMaTHKH JUIs pa3paboTKH IPOrpaMMHOTO cobecenoBaHUs
obecneuenust MPI
Ilp C++ GIOKHPOBKH 5 4 8 - OTYET TI0 TIPAKTHIECKOMY
3a[IaHHIO
IIp C++ futures 5 4 8 - OTYET MO0 MPAKTUIECKOMY
3aJIaHHIO
Jlex 00630p APYTHX TEXHOJIOTHI MHOTOIOTOYHOTO 5 2 - BOTIPOCHI JUIsI
nporpammuposanue. Utoru cobecenoBaHuUst
IIp C++ atomic 5 4 8 - OTYET 10 NPAKTHIECKOMY
3aJIaHHIO
Ip MPI 5 6 12 - OTYET MO MPAKTHIECKOMY
3aIaHHIO
A 5 0,35
KP 5 1 - 3ammTa KypcoBOW paboThl
Kontporms 5 35,05 100
Hroro: 216 100

Cxema pacdera urorosoro 6amia: bPC 2014 Texkymuii pedTHHT (BCe 3aHATUSA U IPOMEKYTOUHBIE TECTHI) + Pe3ynpTaT HTOrOBOroO TECTA U BCE

nenurcd Ha 2 + Bb




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

1. TexHonoruu TpaIUIIMOHHOTO OOYYCHHS:

1.1. CamocrosTenbHas paboTa

1.2. ITpakTrHueckue 3aHATUS
2. TexHONMOTHS MOAYJIEHOTO OOyUYEHHUS

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. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IHCIHHIJIMHBI

PexomeHyeTcs mocemnieHue JeKIMOHHBIX 3aHATHI; CAMOCTOSITEIIbHOE H3yYCHHE MaTepHala,
BBITIOJTHCHHE MPAKTUYCCKUX 3aaHuid U O0(OpMIICHHE OTYETOB, OPOPMIICHHE M 3aIlUTa KypCOBOU
paboTHI.

7. OneHoOYHbBIE CPeACTBA

7.1. I1acopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HaumeHoBanme
P (1M ee yacTH) OLICHOYHOI0 CPeACTBA
5 [TK-6 Bompocsr 1ytst cobecemoBaHus 1m0

MOAYJISAM. KomiiexT oTyeToB 1o
IMPAKTUYCCKUM 3aHATUAM

7.2. TunoBble 3aJaHUs] MU HHbIE MAaTePUAJIbl, HEO0XOIMMBIE /Il TEKYIero KOHTPOJIsI
7.2.1. Bonpocsl Ajs co0ece10BaHus 110 MOAYJIsIM (IPpUMepbI BONPOCOB)

Monynse 1. TeopeTrnueckre OCHOBBI MHOIOIIOTOYHOI'O ITPOrPaMMUPOBAHUSI, HHCTPYMEHTapuid
MPUKIIATHOM MaTeMaTHKU JJIsl pa3pabOTKH MPOrpaMMHOI0 00ecrieueHus

1. TloHATHE MapauIenbHOTO IporpamMmmupoBanus. IIpomeccs! 1 MOTOKH.

2. ApXHUTEKTYpbl MHOTOIIPOLIECCOPHBIX BBIUNCIUTEIBHBIX CUCTEM.

3. Knaccsl napasuienbHbIX BEIYUCIECHUH.

4. OcHOBHBIE IapaIUTMbl IAPAJUIEIbHBIX BEIYUCICHUN.

5. tepaTUBHBIN NapaJIEIU3M.

6. PexypcHBHBII apasuienusm.

7. IIpon3BoIUTENN U TOTPEOUTEIIH.

8. KiueHTs! 1 cepBepbl.

9. BzauMoaencTByIONIME PaBHBIE.

10. CocrosiHus, AeHCTBUE, HCTOPUS U CBOICTBA NapalIeIbHON POTrpaMMBl.

Monyns 2. TexHonoruu pazpadoTKy NapajieIbHBIX IPOrpaMM PUMEHEHHUE arnapaTa MpUKIaJHON
MaTeMaTHUKH 715 pa3pabOTKH MPOTrPaAMMHOI0 00ECIIeUeHUSI.

1. ITapagurmel napamieabHOrO MPOrpaMMUPOBAHUS.
2. UtepaTtuBHBIN Napaiean3M, IPUMEpPHI 3ajja4, YCIOBHsI pacnapasieIuBaHusl.
3. Xapakrepuctuka texnogoruu OpenMP.



4. Monens OpenMP-niporpammsl.

5. Mogaenp namsitu OpenMP.

6. [losicuute cTtpykrypy nupexktus OpenMP.

7. Bunpl gupextuB OpenMP.

8. Kak y3Hath Bepcuto OpenMP?

9. Kak onpenenuts cpeacrtBamu OpenMP Bpemsi BbITIOTHEHUs] TporpaMmbl, motoka? Kak
OINpPEAEIUTh TOYHOCTh U3MEPEHMUSI?

10.Kak onpenenuts KOJIUYECTBO sAJI€p MPOLECCOPOB?

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

Bonpocel ansi cobecemoBaHUs 3aJal0TCsl CTyACHTaM BbliOOpouHo mpu ompoce. OtTBer
MPUBOJUTCS B YCTHOU (hopme.

Kpurtepun onenkmn:

- OLIEHKA «3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIM IPOJEMOHCTPUPOBAHBI BCECTOPOHHHUE,
CUCTEMATHU3UpPOBAaHHbIE, TJyOOKHME 3HAHUS IO TEOPETUUYECKUM OCHOBaM MHOTONOTOYHOIO
IpOrpaMMUPOBaHUS;

- OLIGCHKa «HE 3a4T€HO» BBICTABIAETCA CTYACHTY, €CIM IPOAEMOHCTPUPOBAHbI
dbparmMeHTapHbIe, HECUCTEMATU3UPOBAHHBIE 3HAHUS 110 TEOPETUYECKUM OCHOBAM MHOTOMOTOYHOTO
IPOrpaMMUPOBAHHUS, AOIYCKAIOTCS HETOYHOCTH U OIIMOKH IPUYNHHO-CIIECTBEHHBIX CBS3€Hl.

7.2.2. KoMIJIEKT 0TYeTOB MO0 NMPAKTHYECKUM 3aHATUAM (MPUMepbI)

IIpakTnueckas padora Nel. PazpadoTka JIMHeiiHbIX AITOPUTMOB
Ilenb: NOArOTOBUTH A@JITOPUTMBI INPOTPAMMHBIN KOZA IJIsl pEalu3allid IapajlleIbHbIX
AJITOPUTMOB.
3ajava: pa3paboTaTb W peaJn3oBaTh JIMHEHHBIE AITOPUTMBI Ul  IOCIEIYIOIIETo
IIPOrPaMMHUPOBAHUS MTAPAJUIEIBHBIX IPOrPaMM.
3apanme 1. (5%) Hanucats nporpammy, nepeMHOXKAIOLIYI0 MaTPHUIIBl pa3MepoM n*n.
3aganue 2. (30%) Hanucars nporpammy, peaqu3yroUIyl0 UTEPATUBHOE U PEKYppPEHTHOE
BBIUMCJIEHUE ONPEEIIEHHOTO NHTErpajga METOI0M Tpareluii 1 METOA0M IPSIMOYTOJIBHUKOB.
3aganue 3. (5%) Hamwucate mporpammy, KONUPYIOLIYIO OJHY MAaTpully B JpYyIryio, C
UCIMOJIb30BaHUEM Oy(hepHOI nepeMeHHOH.
3ananue 4. (30%) Hamucars nporpamMmy, peaiu3yoniyo ObICTPYIO COPTUPOBKY.
3ananme 5. (30%) Hanucate nporpamMMy, peanusyroulyro Iopa3psJHyl0 COPTUPOBKY.
Bonpocs! 1151 KOHTpOJISA:
. IlonsiTve napaienbHOro nporpaMmmupoBanus. [Iporeccs! 1 OTOKH.
. ApXUTEKTYpbl MHOTOITPOLIECCOPHBIX BBIUMCIUTEIbHBIX CUCTEM.
. Kimaccsl napasuienbHbIX BEIYMCIIEHUN.
. OcHOBHBIE TTAPaJUTMbl TAPAIJIEIBbHBIX BHIYMCICHUH.
. UTepaTuBHBIN NapajlieIn3M.
. PexypcuBHBII napaienn3m.
. IlpousBoiuTENN U NOTPEOUTEIH.
. Kitnents! u cepBepsl.
. B3aumozeincTByromnue paBHsele.

O 00 IO DN B~ WK =

IIpakTnyeckas padora Ne2. Urepannonnsiii napauiean3m OpenMP: napanieabHblie
A KJIbI

[ens:

- YIIyOuTh 3HaHUS B pa3pabOTKe MapayljiesIbHbIX UTEPALIMOHHBIX aJITOPUTMOB;

- IproOpecT yMeHHe pa3padaTbiBaTh NapaiesibHble UTEPAllMOHHbBIE aJTOPUTMBI,

- pa3BUTh HAaBBIKU POIPAMMHUPOBAHUS aIrOpuTMOB Ha C++.



3aganme 6. (10%) Hamucate mnporpammy, nposepstonryro noaaepxkky OpenMP,
onpeaestonyto Bepcruto OpenMP 1 Kor4ecTBO sSaep MPOLECCOPOB.

3apanmue 7. (50%) Hanucate nmporpamMMsbl, NEpeMHOXKAIOIINE MATPULIBI pa3MepoM n*n:

7.1 IToaieMeHTHOE TIEPEMHOKEHHE;

7.2 JlenTouHas cxema:

- CTYZIEHTBI C YETHBIMM HOMEpPaMH Pa3padaThIBAIOT aJITOPUTM HapajlIesIbHbINA 110 cTo0LaMm,
C HEUETHBIMHU — 10 CTPOKaM MaTpHULbl A;

- KOHTPOJIMPOBATh KOJIMYECTBO TOTOKOB, IPOTOKOIMPOBATH OYEPEAHOCTh PAOOTHI IOTOKA.

3ananmue 8. (40%):

a) Hcnonb3ys MaTepual, pacIoioKeHHbII o CCBUIKE
http://www.intuit.ru/studies/courses/1156/190/lecture/4954?page=1  paccuuTaiiTe  CJIOXHOCTb
QJITOPUTMOB NIEPEMHOKEHUS MATPHUL;

0) IlpoBenuTe TeopeTnyecknii aHanu3 3PHEKTUBHOCTH JICHTOUHOTO AITOPUTMA, PACCUUTAB
KO3(DPULIMEHTH! YCKOPEHUSI U 3arpy3KH;

B) IIpoBenure anamm3 5((PEKTUBHOCTH JIEHTOYHOTO QJITOPHUTMA TII0 CPABHEHHUIO C
[OCJEI0BATEIbHBIM B 3aBUCHUMOCTH OT N, OCHOBBIBASICh Ha 3aMepe BPEMEHM BBIIOJIHEHUS
nporpamm. IlocTpoiite rpaduk, OOBICHHTE TMONyUYEHHBIE pPe3yabTaThl. ['paduK © BBIBOABI
IIOMECTHUTE B OTYET 110 paboTe.

Bonpocsl 1uist 3auera:
. [lapagurmsl napamieabHOrO MPOrPAMMUPOBAHMUSL.
. ITepaTuBHBII NapajiennusM, IpUMEPHI 3a1a4, YCIOBUS paclapaljeInBaHMs.
. Xapakrepuctuka texnosnoruu OpenMP.
. Mogens OpenMP niporpammsi.
. Monens namaru OpenMP.
. Ilosicaute cTpykrypy nupexktus OpenMP.
. Buner nupextus OpenMP.
. Kak y3Hats Bepcuro OpenMP?
9. Kak onpenenuts cpeactsamu OpenMP Bpems BbInoiHEHMs mporpaMmsbl, notoka? Kak
OIPEAEINTh TOYHOCTb U3MEPEHMUS?
10. Kak onpeienTh KOJIMYECTBO SIAEP MPOIECCOPOB?
11. Ompenenure, Kakoe MaKCUMalIbHOE KOJMYECTBO HUTEH MO3BOJIAET IMOPOIAUTH MJIS
BBITNIOJTHEHMSI TapaJIJIeJIbHBIX 00J1acTel MporpaMMsbl Ballla cuctema?
12. Kak onpenenuTb KOJIUYECTBO HUTEH 1 007acTH U TPOrpaMMBbI B LIEIOM?
13. TlosicHuTE CTPYKTYPY AUPEKTUBBI I NAPAJUIEIbHBIX [IUKIOB?
14. Kak npoucxoaut OapbepHas CHHXPOHM3alMs B MapayIeNIbHBIX LUKJAX, yIpaBlieHHE
CHHXPOHU3ALUEH.

0 3O\ LN kW~

®dopma oTuyeTa N0 NPAKTHYECKUM padoTaMm:

- TUTYJbHBIN JIHCT;

- 3aJJaHHE;

- IMarpaMma KJaccos;

- KOJl IPOTPaMMBbl;

- 9KpaHHas GpopMa pa3pabOTaHHOTO MPHIIOKEHUS (C pe3yIbTaTaMy KOHCOJILHOTO BBIBOJIA);
- BBIBOJIBI.

ITpoueaypa oueHuBaHUA:

1) nemoHcTpanusi pabOThl HPOTrpaMMbl Ha KOMIIbIOTEpE (TpoBepsieTcs MPaBUIBHOCTD
paboThI POrPaMMBI);

2) oObscHEHHE COJACPKHUMOro oTuéTa (TMpoBepsieTcs TNOHUMAaHHUE JIOTUKU paboThI
pPOrpaMMbl, 3HAHHE TEOPETHMUECKOro MaTepuaja, Ha OCHOBE KOTOPOIO HalucaHa Iporpamma,
COOTBETCTBHUE OTUETA YCTaHOBIEHHBIM TPEOOBAHUAM);



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

Kpurepun oneHku:

- OILIGHKAa «3aYT€HO» BBICTABISIETCA CTYAEHTY, €CIM IPOJAEMOHCTPUpOBaHAa paboTa
IPOTPaMMBbI; MPEJOCTaBIEH OTYET O BBINOJHEHHH DPA0OTHI, O(GOPMIIEHHBIH B COOTBETCTBHH C
YCTQHOBJICHHBIMM TpeOOBaHUAMM; IpPU 3alllUTe OTYETa IMPOJEMOHCTPUPOBAHBI BCECTOPOHHHME,
CHCTEMaTH3UPOBAHHbIE, ITyOOKHE 3HAHUS Y4eOHOH MpOrpaMMbl JUCHUIUIMHEL 1 YMEHUE YBEPEHHO
OPUMEHATh UX Ha NPAaKTUKE INpPU pEIIeHUMM KOHKPETHBIX 3a7ay, CBOOOJHOE M IPAaBUIbHOE
000CHOBaHNE NIPUHATHIX PELIEHUH, TOHUMaHUE U YMEHNUE OOBSACHUTH KO IPOrPaMMBl;

- OLEHKAa «HE 3a4T€HO» BBICTABISIETCA CTYIEHTY, €CIM IPOJEMOHCTpHUpOBaHa paboTa
pOTpaMMbl, HE COOTBETCTBYIOLIECH 3aJaHMIO; HE MPEJOCTaBJIEH OTYET O BBHIMOJHEHUH DPAOOTHI,
O0(OpPMIICHHBI B COOTBETCTBUM C YCTAHOBJICHHBIMM TpeOOBAHMSAMH; IPU 3alIUTE OTYETAa HE
IPOIEMOHCTPUPOBAHBI 3HAHUS Y4eOHOH MpOorpamMmbl TUCHMILIMHBI, HE HAOJIO/AaeTCs MOHUMaHHE
KOJ1a IIPOrPaMMBl.

7.2.3. BoinosiHeHUe KypcoBoii padoTsbl

Tembl KypcoOBbIX padoT

Ne i/m TeMbl
1 Pemenve oHOM W3 MPUKIIATHBIX MATEMAaTHYECKUX 3aj1a4, HallpUMeED:
- MHOKeCTBO MaH1enp0poTa 1 €ro aHaJIoTH;
- HecTaloHapHoe ypaBHenue lllpenunrepa;
- yucia CTUpIHMHTA;
- MOJIETUPOBaHUE HAHOCTPYKTYD;
- pelieHue 3a1a4 dIEKTPOCTATHKY,
- peleHre 3a7a4 MarHUTOCTaTHKY;
- pacdyeT COOCTBEHHBIX YaCTOT M TAPMOHHK AJIEKTPOIMHAMUYECKUX CUCTEM;
- MOJIEJMPOBAHUE B3aUMOJICHCTBUS DIEKTPOMATHUTHOTO TMOJS C METAUTHUYECKUM
00BEKTOM.

2 ITouck noarpadga B He OpUEHTUPOBAHHOM Ipade.
3 [Touck nukioB B rpade.

4 Packpacka rpada.

5 Urpa «KuzHb».

6 3aaya 0 KypuJIbLIMKaX.

7 3amaya o CIISIIEeM IapuKMaxepe.

8 3amaya «Y3KHIT MOCTY.

9 3anaua «Ilouck, BCTaBKa U yJlaIEHUE.
10 O6enatomue GrIocodel.

11 UuTaTenu U nucaresiu.

12 Anropurmsl Data Mining:

- knactepusanuu K-Means;

- KJITaCTepH3aIliy, OCHOBaHHBIC Ha Mepe OJIM30CTH;

- Apriori;

-C45;

- Cart.

13 HaxosxieHre orpeienTelst MaTPHIIbL.

14 Haxoxnenue onpenenuTesns MaTpUIIbL.

15 HaxoxeHre o0paTHOM MaTpHIIbL.

16 Beruncnenne narerpana merogom Monre-Kapio.

17 HTepallnoHHBIN aJITOPUTM YHCICHHOTO MHTEIPUPOBAHHUSI.




Ne n/n TeMmbl

18 PexypCHBHBIN alIrOPUTM YUCIIEHHOTO HHTETPUPOBAHMSL.

19 Pemenue nudpepeHnmanbHpIX ypaBHEHUMH.

20 CopTHPOBKH Ha cHCTEMaX ¢ OOIIeH MaMATHIO.

21 ["eHepaiyisi crydyallHBIX MPOIECCOB C MAMSTHIO C 33JaHHBIM PACIPEICICHUEM.

22 W3ydeHne CueKTpoB Ciy4yailHbIX MPOILIECCOB.

23 PacrioznaBanue o0pa3oB (Ha KOHKPETHOM MPUMEPE).

24 Pemenue CJIAY npsimbim meTonoMm ["aycca (vnu 1t0OBIM APYTHM).

25 Pemenne CJIAY urepaunonnsiMu Metogamu I'aycca—3eiinens (Miu JI0ObIM IPYTHM).

26 Pemenne CJIAY utepalluOHHBIMU METOJAMU BapUallMOHHOTO THUIIA.

27 Omnpeznenenne COOCTBEHHBIX YMCEN M COOCTBEHHBIX BEKTOPOB.

28 ITouck xirova y3ia gepeBa.

29 ITonck MakKCHMAaJILHOTO 3JIEMEHTA ACpEeBaA.

30 ITorick CyMMBI BCEX DJIEMEHTOB JIEpEBa.

31 [Torck xonMyecTBa y3J0B JIepeBa.

Kpurepun oueHkun

«OTIUYHOY — BBIMOIHEHHE 3a/IaHUs KYPCOBOM pabOTHI C MOAPOOHBIM MPEICTABICHUEM IIPOSKTHOTO

3alaHUs.

«XOopo1I0» — BHIMOJIHEHUE 3aaHuUsI KypCOBOM padOThI C MPEICTABICHUEM MPOCSKTHOTO 33/ 1aHHs.
«Y IOBJIIETBOPUTEIIBHO) — BBIIIOJIHEHHE 3a/IaHHSI KyPCOBOM pabOTHI ¢ YACTHYHBIM IIPE/ICTaBICHUEM

IIPOEKTHOTO 3aJaHUsl.
«HeynoBieTBOPUTEIBLHO» — HEBBIMOIHEHHE 3a/IaHUsI KYPCOBOM paOOTHI.

7.2.3. 3amanus Juist OLleHKH chOPMUPOBAHHOCTH KOMIIETEHIIAI

(HauMeHOB8aHUE OYEHOUHO20 cpedcmEa)

[IK-6 Criocoben npumeHsTh 3HaHus QyHIaMEHTAIbHON U MPUKIJIAJIHOW MaTEeMaTHKH B
IPOrpaMMHOr0 o0ecredeHus

HaAaMMCHOBAaHHUEC KOMIICTCHIITMN

OM 3akpbITOro THNA

Samanne 1
3an0ﬂHume nponyCK: ecmasbme nponymeHHoe CJl1060.

paspaboTke

Ecoim B mpomeccax ¢ paszenseMoll TaMATBbIO COCAMHHUTENbHAs CETh OO0ECIeYHBaAET
OJIMHAKOBOE BpeMs JOCTYMa K TI00OMY yYacTKy MaMATH, TO TaKOH MYJIbTUIIPOILIECCOP HA3BIBAETCS:

CUMMCTPUYHBIM U
HpaBI/IHBHHﬁ OTBCT: OAHOPOJHBIM

3ananne 2

Bvibepume ooun npasunvHulii 6apuanm omeema.

BriOepuTe npaBUIbHBIN TIEPEBOJT IS IOHATHS «pacIipeieICHHAs TaMSTh:
a) Shared memory

0) Distributed memory

B) Locked memory

r) Non shared memory

ITpaBubHBIN OTBET: 0.



3amaune 3

3anonnume nponyck: 6cmasvme NPoNyujeHHoe Clo6o.

Envnuna  BelUMCIMTENBHOM — paboTHI, MpeiacTaBisiomias co0Oil  MOTOK — KOMaH,
Ha3bIBACTCS

[IpaBUIBHBIN OTBET: IOTOKOM

3ananue 4

Buvibepume ooun npasunvhvli eapuanm omeema.

[Tox MISD cucremamu (Multiple Instruction Single Data) nonumarot:
a) OJTHOIIPOLIECCOPHBIE CUCTEMBI

0) MarucTpaibHble (KOHBEHEpHBIE) CUCTEMbI

B) BEKTOPHBIE CUCTEMBI

I') MAaTPUYHBIE CUCTEMBI

[IpaBuUnbHBIN OTBET: O

3amanue 5

3anonnume nponyck: 6cmasbme nponyujeHHoe Co6o.

Ecnu nporpaMMa HUKOT/Ia HE TIONa/1aeT B COCTOSHUS, B KOTOPBIX IIEPEMEHHbIE MOT'YT UMETh
He)KeJlaTeJIbHbIE 3HaU€HUs («IIJI0X0€» COCTOSIHUE), TO 3TO CBOMCTBO:

IIpaBuIbHBIN OTBET: 6€30M1ACHOCTD

OM OTKpBITOr0 THIIA

3amanue 6

Haiime pazseprymolii omeem.

UYT0 Takoe MHOT'OIIOTOYHOE IPOrPAMMHUPOBAHKE?

[IpaBUIIBHBIN OTBET:

MHOronoTouHoe MPOrpaMMHUPOBAHHE - OSTO TMOAXOA K pa3paboTKe MPOrpaMMHOIO
o0ecrnieueHus, KOTOPbIN MMO3BOJISIET BHIMOIHATH HECKOJIBKO 3ajady OJJHOBPEMEHHO. DTO JIOCTUTaeTCs
MyTeM CO3/aHUS HECKOJIBKUX MOTOKOB BBITIOIHEHHS, KOTOPhIE MOTYT paboTaTh MapauieabHo.

3ananue 7

aiime pazeepruymoiii omeem

UTo NOHKMMAIOT MOJI TEPMUHOM «IIPOLIECC) B MHOTOIIOTOYHOM MPOTrpaMMHUPOBAHUU?
IIpaBUIIBHBIN OTBET:

B MHOronoTo4HOM NpOrpaMMHUpPOBAHUU IIPOLECCOM CUUTAIOT
€AUHUILYy  BBIYUCIHUTEIBHOW  paOOThl, TPEICTABIAIONIYI0O  COOOW  «3amyIICHHYIO
OIEPALIMOHHON CUCTEMOM IIPOrPaMMY»

3amanue 8

aiime pazeepuymuiii omeem

Kakyro nmporpammy MOKHO Ha3BaThb MHOTOIIOTOYHOM?
IIpaBUIIBHBIN OTBET:

MHOronoTo4HoO Ha3bIBAETCS MpOrpaMma, eCiu:
IIporpamMma CoJepkKHT O0JIbIIe IOTOKOB, YEM sJIep Ipoleccopa

3aganue 9



aiime pazeeprymulii omeem.

Kakue ocHOBHbBIE TPUHIUITBI MHOTOIIOTOYHOTO TIPOTPaMMHUPOBAHUSI HEOOXOMMO 3HAThH?
IIpaBUIIBHBIN OTBET:

OCHOBHBIMU MPUHIIUIIAMH MHOTOIOTOYHOTO NMPOTPAMMUPOBAHMS ABIISIOTCS MapauIeIUu3M,

ACUHXPOHHOCTH, CHHXPOHHOCTH, UHKPCMCHTAJIbHOCTb U MTAPAJIJICIIbHOC BBIIIOJIHCHUC.

3ananue 10

Jaiime pazeeprymolii omeem

Kakyro nporpaMmy MOKHO Ha3BaTh pacipeacaieHHON?
IIpaBUIIBHBIN OTBET:

Pacnpenenennoit Ha3pIBaeTCs NporpaMmma, €ciid
B IpOrpaMMe KOMIIOHEHThI BBIMOJHSIOTCS HAa MAalIMHAX, CBSI3aHHBIX JIOKATHHOW MK

[J100AJIBHOM CEThIO

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTEeCTALMM MO WTOraM OCBOCHUA

JUCIHHUILINHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 5
Ne
o/ Bomnpocs! k 3k3ameHy
1 | [loHATHE MapauiedbHOTO NMporpaMMIpoBanus. [Iporeccsl 1 MOTOKH.
2 | ApXUTEKTYPbl MHOTOIIPOIIECCOPHBIX BEIYMCIUTEILHBIX CHCTEM.
3 | Kitaccsl mapajuienbHbIX BBIUMCIICHUH.
4 | OcHOBHBIE MapaTUTrMbl TAPAUIEITHHBIX BRIYHCICHHN.
5 | UrepaTtuBHbIN napanienusM.
6 | PekypcuBHBIN mapayienu3m.
7 | [IponsBoauTeNr U NOTPEOUTEINH.
8 | KnueHtsl u cepBepbl.
9 | B3anmopelicTByroIMEe paBHBIE.
10 | CocrosiHusl, AeHCTBUE, UCTOPHUS U CBOMCTBA NapajlyIeIbHOM MPOTrpaMMBl.
11 | Pa3nensieMble IEpeMEHHBIE.
12 | HenenuMble neiicTBUSL.
13 | Oxunanue.
14 | 3amaua kpuTHuecKoil cekiun. MploTekc.
15 | O6mias 3a1aua peanu3anuy KPUTHIECKOH CeKIINU.
16 | OGmas 3a1aya peayn3aiyy OnepaTopa OKUIaHMS.
17 | bapbepHas CHHXpOHHU3AIMs: I[MOCTAHOBKA 3aJaud, AJTOPUTM pa3JeNieMOro CUETYHKA U
¢baaros.
18 | Cemadopsl: NOHATHE U HA3HAYCHHE.
19 | Peanu3zanus B3aMMHOTO UCKJITFOUCHHS C UCTIOJB30BaHUEM ceMa(opoB.
20 | Peanu3anus 6apbepHON CHHXPOHM3AIIMHU C UCIOJIb30BAHUEM ceMa(OpOB.
21 | MOHUTOpBI: MOHSTHE U Ha3HAYEHUE.
22 | Peanm3anusi B3aMMHOTO HCKITIOYCHHS C HCITOJIb30BAHHEM MOHUTOPOB.
23 | Peanuzanus 6apbepHON CHHXPOHM3ALIMHU C UCIOJIb30BAHUEM ceMa(OpOB.
24 | TIpobGnema )XKMBYYECTH MapaUICITbHBIX IPOTPAMM.




Ne

Bomnpocsl k 3xk3amMeHny

n/n

25 | YMHOXeHne MaTpuIlbl Ha BeKTop. [IpHHIMTIBI pacnapaielnBaHusl.
26 | Marpuunoe ymHOKeHHe. JICHTOYHAs cXeMa pa3esieHus! TaHHBIX.
27 | Anroputm ®oKca yMHOKEHHSI MATPUIL TIPU OJIOYHOM pa3ielICHUH JaHHBIX.
28 | Anroputm KoHHOHA YMHOXEHHS MAaTPHI] TP OJIOYHOM Pa3/I€ICHUN TaHHBIX.
29 | 3ajava moMCKa BCeX KpaTyanimx myTei B rpade.

30 | 3amada HAXOXKACHUS MUHUMAJIBHOTO OXBaTBIBAIOIIETO JICpEBa.

31 | 3agaua onTUMaIRHOTO pa3feseHus rpados.

32 | 3amada o ynratensx u nucarensix. [locranoBka 3amaun. HecnipaBeuimBoe pernieHue.
33 | 3agmaua o ynraTensax u nucarensx. [locranoBka 3agaun. CrpaBeayIMBbIE CTPATETHH.
34 | 3amaua 06 obemaronmx Qrutocodax.

35 | Kpurepun 3pPexTHBHOCTH MTapaJUICIbHBIX AJITOPUTMOB.

36 | 1-ii 3akoH AMzana.

37 | 2-1 3akoH AMpaJa.

38 | 3-if 3akoH AMzana.

39 | 3akon I'ycraBcona-bapcuca.

40 | OpenMP: OCHOBHEBIC CBEJICHUSI.

41 | OpenMP: moenb BHITOTHEHUS TPOTPAMMBL.

42 | OpenMP: mupekTuBbl, 00IIKE CBEICHHS, KIIacCu()UKAIusI.

43 | OpenMP: [lupextuna parallel.

44 | OpenMP: Jlupekxtusa single.

45 | OpenMP: [lupexTuBa master.

46 | OpenMP: IlapannenbHble UKIIBL

47 | OpenMP: [lapamienbHble CEKIIUU.

48 | OpenMP: 3anaun (tasks).

49 | OpenMP: baprepHasi CHHXpOHM3ALIUS.

50 | OpenMP: Jlupektusa ordered.

51 | OpenMP: Kputnueckue cekuuu.

52 | OpenMP: JlupekTuBa atomic.

53 | OpenMP: brokupoBku.

54 | OpenMP: IlepemeHHbI€ Cpeibl U BCIIOMOTraTeNIbHbIE (DYHKIINH.

55 | OpenMP: PexypcuBHBII anropuTM.

56 | OpenMP: O6enaromue 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 nu 06paboTKa HCKIIFOUSHHH.

66 | Thread pools.

67 | MPIl-monens nporpaMMupOBaHHUsL.

68 | MPI — cTtpykTypa u coctaB. MoJiesib HCTIOIb30BAHUSI.

69 | MPI — Onepanyu repeiayu JTaHHBIX.

70 | MPI — IToHsITHE KOMMYHHMKATOPO.B

71 | MPI — Tunbl faHHBIX.

72 | MPI — BupryanbHble TOIOJIOTHH.




Ne

u/n Bomnpocsl k 3xk3amMeHny

73 | MPI — Manmmanu3anus u 3aBepmenune MPI nmporpamm.

74 | MP| — Onpenenenue KOIM4eCcTBa U paHTa MpoIEecCoB.

75 | MPI —Tlepenaya cooOmeHui.

76 | MPI — ITpuem cooOmieHwmii.

77 | MPIl — Onpenenenue Bpemenu BoinosiHeHne MPI mporpammel.

78 | MPI — KonnekTuBHBIC OTNIepaliuy nepenadn JaHHBIX.

79 | MPI — CuaxpoHu3anus BEIYUCICHUH.

80 | MPI — Onepanuu nepenayu TaHHBIX MEXTY JIBYMS IIPOIIECCOPAMH.

81 | MPI — KonsiekTuBHBIE Ollepaliny nepeiaun JaHHBIX.

82 | MPI — IlpousBoaHbie TUIIBI TaHHBIX B MPI.

83 | MPI — Ynpasnenue rpynnamu mporeccoB # KOMMYHHUKATOPAMHU.

84 | MPI — BupryanbHble TOOIOTHY.

85 | MPI — O0mas xapakTepucTrKa cpeabl BhinoaHeHus MPI nporpamm.

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

7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
Cemectp TTPOBEACHNS . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOUHOI
arTrecTalnuu
3 Dk3aMmeH (1o «OTJIINYHOY Hab6pano 80 u 6onee OanioB
HaKOMUTEJIbHOMY «XOPOIIIO» Hab6pano 60..79 6annos
pEUTHHTY) «YJOBJIETBOPUTEIILHO» Hab6pano 40..59 6amios
«HeypoaeTBoputenbHO» | HaOpano menee 40 6annos




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

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 [ DNEKTPOHHBIN
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.

bwmmur B.A. TTapamiensHbie BRIYUCICHHS U
MHOTOIIOTOYHOE IPOTPaMMHUPOBAHHE
[DnexTponHbIi pecypc]/ buur 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 JIMTEPATypPa
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
IPOrpaMMUPOBAHUE 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. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
CUCTEM

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

2. WebofScience[DnekTpoHHBIN pecypc] : MyIbTHAUCHUIUTHHApPHAS pedepaTuBHas Oa3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpaHna. — S3. pyc.,aHrd.

3. Scopus[Dnexrponnsiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,
2004— . — Pexxum poctyna : scopus.com. — 3ari. C skpaHa. — 3. pyc., aHIL

4. Elibrary[ DnekTpoHHBIH pecypc]| : HaydHas 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxpana. — 3. pyc., aHr.

5.  HHbopManMOHHO-aHATUTUYECKUA  IIEHTP 1O  NapaUICIbHBIM  BBIYHACICHUSIM.
[DnexkTpoHHbIl pecypc] . — OnekTpoHHbIM gaHHbie. [2016]. — Pexum goctymna
http://www.parallel.ru

6. BprumcnurensHbiii neHTp uM. A.A. JlopommmubiHa Poccuiickodl akamemMum Hayk
®denepanpHOTO  HCcienoBarenbckoro IeHtpa «MHpopmaruka u  ympaBieHue» Poccuiickoi
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 JOCTyIa:
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 beccpouno, 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, MACTEPCKUX U

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

/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHI,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebHas ayTuTOpHS I TPOBEACHUS CtoJ1 y4eHUYECKUI ABYXMECTHBIN
3aHSATHH JICKIIMOHHOTO TUIIA. Y4yeOHas (MOHOOTIOK), TOCKa ayIuTOpHAs 3-X
ayJIUTOPHS JIJISI IPOBEACHUS 3aHATHIA CEKIIMOHHAsI (MeIOBast), CTOJ
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTOpUs sl | MPEenoiaBaTelbCKUM., CTYI, IIPOEKTOP
KYPCOBOTO POEKTUPOBAHUS (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, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KommbrorepHsrii kinacc. YueOHas ayiuTopust
JUIS IPOBEJICHUS 3aHATUH JIEKLIMOHHOTO THIIA.
VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS
3aHATUNA CEMUHAPCKOIo TUMa. Y4eOHas
ayTUTOPHS JJIsl IPOBEJCHUS JIaOOPaTOPHBIX
pabot. YuebHast ayuTOpus A1l KypCOBOTO
MIPOEKTUPOBAHHUS (BBITOJIHEHHS KyPCOBBIX
pabot). YueOHas ayaiuTOpHs JUIsl IPOBEACHUS
TPYNIOBBIX U WHAUBHUIYAJIbHBIX
KOHCYNbTAIMi YueOHas ayAuTOpus st
MIPOBEJICHUS 3aHATUHN TEKYIIEr0 KOHTPOIIS U
npomexxyTouHoi 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 TUNa. Y4yeOHas ayuTopus AJis
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpCOBBIX paboT). YueOHast ayquTOpHs s
MIPOBEICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYNbTAIM. YueOHas ayaiuTopust 1Jis
MIPOBEJICHUS 3aHATUHN TEKYIIET0 KOHTPOJIS U
npomMexyTouHoi arrecranun. [-401

Cron yququCKHﬁ, CTYJI, KOMIIBIOTED C
BBIXOIOM B CCTb MHTCPHET.
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