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1. Ilean ocBOEHUN TUCIUILIHHDI

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

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIMIUIMHBL W TIPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercsi JaHHas AUCUIUIUIMHA!
[IporpaMMupoBaHue Ha s3bIKaX BBICOKOTO YpOBHS; AJTOPUTMBI U CTPYKTYpbl JIaHHBIX;
ApPXUTEKTYpa KOMIBIOTEPOB M  ONEpaIOHHbIE  cHCTeMbl; OOBEKTHO-OPUEHTHPOBAHHOE
pOrpaMMUPOBAHUE.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJIS KOTOPBIX OCBOCHUE AHHOHN TUCIMILIMHBI HEOOXOJAUMO KaK
npenmecTBytomee: PaspaboTka mpuinokeHuid Ha muiatdopme Java/PaspaboTka NpuiioKeHHN Ha
wiatpopme Net; TPOM3BOJICTBEHHAs INPAKTUKA; IOATOTOBKA BBIMTYCKHON KBaIM(UKAIMOHHOU
paboThL.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dDopmupyeMbie U HNuaukaropsl
KOHTpPOJIUpYyeMble JAOCTUKEHUS
N I[InanupyemMble pe3yJbTaThl 00yUeHHS
KOMIeTEeHIHH KOMIIeTeHIIU
(Ko M1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)

I1K-8 Criocoben I1K-8.1 3HaeT OCHOBEBI 3HATL: IIOHATHE ONITHUMH3ALIUHI
OCYIIECTBIISTh ONTUMH3ALMHN YIPABICHUS | yIIpaBJIeHHs )KU3HEHHBIM LIMKIOM
ONTHMH3aHNIO KU3HCHHBIM ITUKJIOM pacropeaeeHHbIX JaHHbIX, IOHATHE
YIIpaBJICHUA )KU3HCHHBIM | PACHIPCACIICHHBIX JaHHBIX, PIH(l)OpMaHI/IOHHOIZ 0e30MacHOCTI
THKIIOM HPHHITATIBI YMeTb: ynpapisTh ;KU3HEHHBIM LIUKJIOM
PaCHpE/CICHHbIX MH)OPMAIIMOHHOH pacrpe/ieNieHHbIX JaHHbBIX, IPUMEHATh
JAHHBIX C YY€TOM 0e30macHOCTH METOIBI MH(OPMALHOHHOIH
nHGOPMAITMOHHOMN

(bopmarmonEo 0e30macHOCTH
0e30macHOCTH

BJ'IaI[eTI): HaBbIKaMHU OIITUMU3AIINU
yIpaBIEHUS )KU3HEHHBIM ITUKJIOM
pacnpeneneHHblX JaHHbIX,
ocyIIecTBIeHUS] HHPOPMAITMOHHON
0€30MaCHOCTH JTAaHHBIX

[1K-8.2 YMeeT npuMeHATh | 3HaTh: METObI ONTUMHU3AINH
METO/TBI ONTHMHU3AIMH | YIPABICHUS KU3HEHHBIM ITUKIIOM
YIPABICHHSA  JKM3HCHHBIM | pacipelesICeHHbIX JaHHBIX, IPUHLIMIIBI
HUKJIOM  PacCHpeICNICHHBIX | yHdopMaImOHHONW 0€30MTacCHOCTH

MaHHbIX Y YICTOM | YV MeTh: IPUMEHSTH METO/IBI

HH(OPMATIMOHHOH ONTUMHU3ALUH YIIPABJIECHUS KU3HEHHBIM
Oesomacrocty LUKJIOM pacipeeIeHHbIX JaHHBIX
Bnaners: HaBbIKaMH BEIOOpA METO/1A
ONTHUMHU3AIUU YIIPABJICHUS )KU3HEHHBIM
LUKJIOM PacHpeesIeHHbIX JaHHbBIX U UX
nH(OpMaIMOHHON 6€30MacHOCTH
I1K-8.3 Bnaneer | 3HaTh: TEXHOJIOTHIO OCYLIECTBIICHUS
HaBbIKaMU ONTUMM3ALMH YIPABICHUS )KU3HEHHBIM
OCYLICCTBJICHUS UKJIOM paclpeacICHHbIX JaHHBIX C

ONTUMU3AIMK YIPABICHUA | yyeToM MH(DOPMAITMOHHOW 0€301MaCHOCTH
JKA3HCHHBIM HUKIIOM | 'V MeTh: IPOBOJUTH ONITUMH3ALIMIO




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHI[UH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHUS
KOMIIeTeHIInii
(Ko 1 HANMEHOBAHME)

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

pacrpeieieHHbIX  JTaHHBIX
c y4ETOM
nH(}pOpMaAITMOHHOM
0e301acHOCTH

YIPaBJICHUS )KU3HEHHBIM IUKJIOM
pacnpeaciiCHHbIX JaHHBIX C YYCTOM
MH(POPMALMOHHON 0€30MaCHOCTH
BJIaI[eTBZ HaBbIKaMU OCYIICCTBJIICHUA
ONTHMH3ALIH YIIPABICHUS KU3HCHHBIM
IUKJIOM PAaCHpCaACIICHHbIX JaHHBIX C
y4eToM HHPOPMALMOHHOW 0€301acCHOCTH




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
cpeacTsa)
Monyns 1 Jlex BBenenue B napanmienbHoe IporpaMMHUpPOBAaHUE 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 2 - BOIIPOCHI JUTS
IIPOrpaMMHPOBAHHS cobeceoBaHus
Jlex Beenenue B Teopuio pa3paboTKy MapauIebHbIX 5 2 - BOIIPOCHI JUIsl
aJrOPUTMOB cobeceoBaHUs
IIp PazpaboTka mocneroBaTeIbHBIX alTOPUTMOB 5 2 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 44 -
Jlex C++ concurrency 5 4 - BOIIPOCHI AT

cobecenoBanus




®opMbl TEKYLEr0

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
nporpammupoBanue. 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 35,65 100
Hroro: 216 100

Cxema pacuyera UTOroBoro 6asa: Tekymuil peiTHHT (BCce 3aHATHUS U IPOMEKYTOUHBIE TeCThl) + Pe3ynbTaT UTOrOBOrO TECTa U BCE JIEIUTCS

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. MeToauyeckne yKa3aHusl 10 OCBOCHUIO U CHUNIIHHBI
PexoMenayercs mocenieHue JEKIMOHHBIX 3aHATHI; CAMOCTOATEILHOE U3YUYCHHE MaTepHaa;
BBITIOJTHCHHE MPAKTUYCCKUX 3adaHuid M O0(OpMIICHHE OTYETOB, OPOPMIICHHE M 3allUTa KypCOBOM

paboTHI.

7. OneHoOYHbBIE CPeACTBA

7.1. I1acopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpYyemMoii KOMIIeTEeHIMH HaumeHoBanme
P (1M ee yacTH) OLICHOYHOI0 CPeACTBA
5 I1K-8 Bompocsr 1ytst cobecemoBaHus 1m0

MOAYJISAM. KomiiexT oTyeToB 1o
IMPAKTUYCCKUM 3aHATUAM

7.2. TunoBblie 3aaHus WM HHBIC MaTepHaJbl, HEOﬁXOI[I/IMLIe AJIA TEKYIET0 KOHTPOJIsA

7.2.1. Bonpocsl AJ1s1 co0eceJ0BaHusI 10 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 BBIUMCIIEHUN.
. OcHOBHBIE TTAPAUTMbI TAPAIIIEIBHBIX BHIYMCICHUH.
. UTepaTuBHBIN NapajlieIn3M.

. IlpousBotuTEeNN U NOTPEOUTEIH.
. Kitnents! u cepBepsl.

. B3aumozeincTByromnue paBHsele.
0. CocrosiHuS, IENCTBHE, NCTOPHS M CBOMCTBA MapauIeIbHON 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 sAJI€p MPOIECCOPOB?

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

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

Kpurepun onenkmn:

- OLICHKA «3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIM IPOJEMOHCTPUPOBAHBI BCECTOPOHHHUE,
CUCTEMATHU3UPOBAaHHbIE, TIyOOKME 3HAaHUS 10 TEOPETUUYECKUM OCHOBAaM MHOTIOIOTOYHOIO
IPOrpaMMHUPOBaHUS;

- OILIGHKa «HE 3a4YT€HO» BBICTABIAETCA CTYACHTY, €CIM IPOAEMOHCTPUPOBAHbI
dbparmMeHTapHbIe, HECUCTEMATU3UPOBAHHBIE 3HAHUS 110 TEOPETUYECKUM OCHOBAM MHOTOMOTOYHOTO
IPOrpaMMUPOBAHUS, 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 A@JITOPUTMBI INPOTPAMMHBIN KOZA MJIsl pEalu3allid IapajlleIbHbIX
AJITOPUTMOB.
3ajava: pa3paboTaTb W peaJn30oBaTh JIMHEHHBIE AITOPUTMbBI U  IOCIEIYIOIIEro
IIPOrpPaMMUPOBAHUS MTAPAJUIEIBHBIX IPOrPaMM.
3ananme 1. (5%) Hanucats nporpammy, nepeMHOXKAIOLIYI0 MaTPUIBI pa3MepoM n*n.
3apanue 2. (30%) Hanucate nporpamMmy, peajiM3yrolIyl0 UTEPATHBHOE U PEKYPPEHTHOE
BBIUMCJICHUE ONPEEIIEHHOTO NHTErpajga METOI0M Tpareluii 1 METOA0M IPSIMOYTOJIBHUKOB.
3aganue 3. (5%) Hamwucate nporpammy, KONUPYIOUIYIO OAHY MAaTpully B JAPYIYyIO, C
UCIMOJIb30BaHUEM Oy(hepHOI epeMeHHOM.
3ananmue 4. (30%) Hamucats nporpamMMy, peaan3yromnyto ObICTPYIO COPTHPOBKY.
3ananme 5. (30%) Hanucats nporpamMmy, peanu3yrouiyro Iopa3psIHyl0 COPTUPOBKY.
Bonpocs! 1151 KOHTpOJISA:
. IlonsiTve napaienbHOro nporpaMmmupoBanus. IIponeccs! 1 MOTOKH.
. ApXUTEKTYpbl MHOTOITPOLIECCOPHBIX BBIUMCIUTEIbHBIX CUCTEM.
. Kimaccsl napasuienbHbIX BEIYMCIICHUN.
. OcHOBHBIE TTAPaJUTMbI TAPAIIIEIBHBIX BHIYMCICHUH.
. UTepaTuBHBIN NapajlieIn3M.
. PexypcuBHBIN Mapauienusm.
. IlpousBoiuTen 1 NOTPEOUTEIH.
. Kitnentsl u cepBepsl.
. B3aumozeincTByromnue paBHsele.

O 001N DN B~ WK =

IIpakTnyeckas padora Ne2. Utepanmonnsiii napauiean3m OpenMP: napanieiabHblie
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, mnposepstomyo mnoaaepxkky OpenMP,
onpenensouyo sepcuo OpenMP 1 konndecTBo A1ep IpoLeccopoB.

3ananme 7. (50%) Hanucate nporpaMMel, epeMHOKAIOIIUE MAaTPULIBI pa3MepOM n*n:



7.1 IloaieMeHTHOE IEPEMHOKEHHUE;

7.2 JlenTouHas cxema:

- CTYZICHTHI C YETHBIMH HOMEpPaMH pa3padaThIBAIOT aJITOPUTM MapajlIeNIbHBINA 110 CTOJ0LaM,
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,

6) IIpoBenute Teopernueckuii aHanu3 3H(HEKTUBHOCTH JEHTOUHOTO AJIFTOPUTMa, PACCUUTAB
KO3 PHUIHMEHTHI YCKOPEHHS U 3aTPy3KH,

B) IlpoBeautre ananu3 5>PGEKTUBHOCTH JIEHTOYHOTO QIrOpUTMa IO CPaBHEHUIO C
IMOCJIEA0OBATCIbHBIM B 3aBUCUMOCTU OT N, OCHOBBIBAadIChL Ha 3aMCpC€ BPCMCHU BBIITOJIHCHHUA
nporpamM. [loctpoiite rpaduk, OOBSCHUTE TMOITYYEHHBIE pe3ynbTaTbl. ['paduk U BBIBOIBI
MMOMECTHUTE B OTUET O padore.

Bonpocsl qu1s 3a4era:
. [Tapagurmsl napajieIbHOTO IPOrPAMMHUPOBAHMUS.
. UTepaTtuBHbIi mapanienusm, IpuMepsl 3a1a4, YCIOBUS paclapaljieIuBaHMsL.
. Xapakrepuctuka texnosnoruu OpenMP.
. Monens OpenMP nporpammsl.
. Moaens namsitu OpenMP.
. [losicuure cTpykrypy nupexktus OpenMP.
. Bugel nupextuB OpenMP.
. Kak y3nate Bepcuro OpenMP?
9. Kak onpenenuts cpeacrBamu OpenMP Bpems BbINIOJHEHHUs] MporpaMmsbl, otoka? Kak
OIpPEAEIUTh TOYHOCTh U3MEPEHUSI?
10. Kak onpenennuTs KOIMUYECTBO AAEP NPOLECCOPOB?
11. Ompenenure, kakoe MaKCUMalbHOE KOJMYECTBO HUTEH MO3BOJIIET MOPOAUTH MJIs
BBITIOJTHEHHUSI TapaJIIeNIbHBIX 00JIacTel MporpaMMel Bailia cuctema?
12. Kak onpeenuTs KOJIMYECTBO HUTEH ISl 00J1aCTH U TPOTPAMMBI B 11€JI0M?
13. [losicHuTE CTPYKTYPY IUPEKTUBHI JJIs1 HAPATIIEIbHBIX IIUKIOB?
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;

- 9KpaHHas ¢popMa pa3pabOTaHHOTO MPUIIOKEHHS (C pe3yIbTaTaMH KOHCOJIIBHOTO BBIBOJIA);
- BBIBO/IBI.

IIponeaypa oneHMBaHUA:

1) nemoHcTpauus pabOThl MpOrpaMMbl Ha KOMIIbIOTEpE (IIpOBepsieTcsl MPaBUIBLHOCTH
paboThI MpOrpamMmBl);

2) OOBsICHEHHWE COACPKUMOTO OT4ETa (MPOBEpPSIETCS TOHUMAHWE JIOTUKH PpaboOThI
IIPOrpaMMBbl, 3HAHUE TEOPETHMYECKOr0 MaTepHaja, Ha OCHOBE KOTOPOIO HaIlMCaHa IIPOrpaMma,
COOTBETCTBHUE OTUYETA YCTAHOBJICHHBIM TPEOOBAHUSAM);

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

Kpurepun onenkmn:



[ToTHOCTBIO BBHIMOJHEHHOE M BOBPEMS 3alllUIIEHHBIA OTYET — MaKCUMAaJIbHBIA Oami. 3a

Ka)X/I0€ HEBBIITOJIHEHHOE 33/IaHUE CHUMAIOTCSI OaJUThl B COOTBETCTBHH C 33/IaHUEM Ha TIPAKTUIECKOE
samstue. [Ipocpouka Ha 1 Henemo - kodddumment 0,75, 3a ase - 0,5, 3a Tpu - 0,25, 3a yeTbIpe

6osee - 0 (yuuthiBaeTcs (pakT caaun).
7.2.3. BoinosiHeHHe KyPCOBOii padoThI
TemMbl KypcoBbIX padoT
Ne i/ Tembl
1 Pemennie o1HOM U3 NPUKIAAHBIX MATEMAaTUYECKUX 3a/1a4, HalpUMep:
- MHOXeCTBO MaH1e7160p0oTa 1 ero aHaJlory;
- HecTalmoHapHoe ypaBHenue lllpenunrepa;
- yucia CTUpIIMHT;
- MOJIETUPOBaHNE HAHOCTPYKTYD;
- pemeHne 3a1a4 JICKTPOCTATHKY;
- pelleHre 3a7a4 MarHUTOCTaTHKY;
- pacdyeT COOCTBEHHBIX YaCTOT M TAPMOHUK AJIEKTPOAMHAMUYECKUX CUCTEM;
- MOJIEJIMPOBAHUE B3AUMOJICHCTBUS DJIEKTPOMATHUTHOTO TMOJS C METAUTHYECKUM
00BEKTOM.
2 ITouck nmoarpada B He OPUECHTUPOBAHHOM Tpade.
3 [Towck muKiI0B B rpade.
4 Packpacka rpada.
3) Urpa «Kusub».
6 3anava 0 KypuibIlIUKaXx.
7 3anaya o crsiieM napuKmaxepe.
8 3anaya «Y3KHIT MOCTY.
9 3anaua «llouck, BcTaBka U yiajaeHHe».
10 O6enaromue GrIocodel.
11 YuTaTenu v nucartesiu.
12 Anropurmsl Data Mining:
- knactepusanuu K-Means;
- KJITaCTepH3aIliy, OCHOBaHHBIE Ha Mepe OJIM30CTH;
- Apriori;
- C45;
- Cart.
13 HaxoxxeHne onpenennuTens MaTpyIlbl.
14 Haxoxaenue onpenenurens MaTpHUIb.
15 HaxosxneHne o0paTHON MaTpHIIbI.
16 Beruncnenne narerpana merogom Morre-Kapio.
17 HTepalinoHHBIN aJTOPUTM YUCIEHHOT'O HHTEIPUPOBAHHUS.
18 PexypCHBHBIH aNTOPUTM YUCICHHOTO HHTETPUPOBAHHSI.
19 Pemenune nugdepeHnnanbHbIX ypaBHEHHH.
20 CopTUPOBKHU Ha CUCTEMAX C O0IEel MaMsThIO.
21 ["eHeparus cy9JaifHbIX MPOIIECCOB C MAMSTHIO C 3aJJAHHBIM pacTIpe/IeIICHUEM.
22 M3y4eHne CueKkTpoB ciaydalHbIX NPOIECCOB.
23 Pacrio3naBanme 00pa3oB (Ha KOHKPETHOM IPUMEPE).
24 Pemenne CJIAY npsmbiM MeTogoM ["aycca (umu m00bIM IPYTHM).
25 Pemenne CJIAY utepanmonnsiMu merogamu ["aycca—3eiaens (i 1r00bIM IpYrum).
26 Pemenne CJIAY nrepallnOHHBIMM METOJIAMH BapHALIMOHHOIO THUIIA.
27 Omnpenenenne COOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOPOB.




Ne n/n TeMmbl

28 ITouck kiroya y3na gepesa.

29 [Tonck MaKCMMAaJIBLHOTO 3JIEMEHTA JIEPEeBa.
30 ITorick CyMMBI BCEX 3JIEMEHTOB JIEpEBa.
31 ITouck KomMuecTBa y3J10B JiepeBa.

Kpurepum oueHkun
«OTHI/I‘-IHO)) — BBIITOJIHCHHUEC 3aJaHUs KprOBOI\/'I pa6OTLI C HOIlpO6HI)IM MMpEACTABJICHUEM IIPOCKTHOI'O

3aaHusl.

«XO0po1I10» — BHIMOJHEHUE 33IaHuUsI KypCOBOM pabOThI C MPEICTABICHUEM MIPOCKTHOTO 3a/IaHHs.
«Y IOBJIETBOPUTEIIBLHO) — BBIIIOJIHEHHE 3a/IaHHsI KyPCOBOI PabOTHI ¢ YACTHYHBIM MPE/ICTaBICHUEM

IMMPOCKTHOI'O 3aJaHUs.

«HeynoBiaeTBOPUTEIIBHO» — HEBBINOIHCHUE 3aIaHUsI KypCOBOH pabOTHI.

7.3. OueHouHble CpeACcTBA IS NMPOMEKYTOUHON ATTeCTAMM MO HUTOraM OCBOEHUSA

JAUCHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 5
Ne
u/n Bomnpocel k 3x3ameny
1 | IToHaTue napajyuienabHOro nporpaMmMupoBanus. Ilpoueccs! 1 MOTOKH.
2 | ApXUTEKTYpbl MHOTONIPOLIECCOPHBIX BBIUMCIUTEIILHBIX CUCTEM.
3 | Kiraccel mapayuienbHBIX BEIYMCIICHU.
4 | OcHOBHbIE NTAPAUTMbl APAJICIIbHBIX BBIYMCICHUH.
5 | UtepaTuBHBINM napajienusm.
6 | PekypcuBHBIN napayienusm.
7 | Ilpon3BoguTtenu v noTpeOUTENN.
8 | KimeHThI 11 cepBephl.
9 | B3aumopelcTByIOIIME paBHBIE.
10 | CocrosiHusl, AEWCTBUE, UCTOPHUS U CBOMCTBA MapaJlIeIbHOM MPOTPAMMBEI.
11 | Pa3gensieMbie mepeMeHHBIE.
12 | HenenuMmele neificTBus.
13 | Oxunanue.
14 | 3amaya KpUTHYECKOMN CeKIMKU. MBIOTEKC.
15 | OGmas 3aaya peanus3anii KpUTUIECKONW CEKIINU.
16 | Obuias 3aj1aua peanu3alyu orneparopa 0XXuIaHHs.
17 | bapbepHas CHUHXPOHH3AIMs: IMOCTAaHOBKA 3alla4d, AJITOPUTM pa3JeliieMOr0 CUeTYHKA M
(uiaros.
18 | Cemadopsl: OHSATHE U HA3HAYCHHE.
19 | Peanu3zanus B3aMMHOT'O HUCKITIOYEHHUS C MCIIOJIb30BaHUEM ceMa(dOpOB.
20 | Peanmmzanust 6apbepHOM CHHXPOHH3AIMH C UCIIOJE30BaHNEM CeMa(OpOB.
21 | MOHUTOPBI: IOHSTHE U Ha3HAYCHUE.
22 | Peann3anusi B3aMMHOTO HCKJIFOUEHHUS C MCIIOJIb30BAHHEM MOHUTOPOB.
23 | Peanmzanus 6aphepHON CHHXPOHH3AINH C UCTIONIB30BaHUEM ceMadOpoB.
24 | IIpobnema XHUBYYECTH MApAJUIETbHBIX TPOrPaAMM.
25 | YMHOXeHne MaTpuIbl Ha BeKTop. [IpHHINTIBI pacnapaiienBaHusl.
26 | MarpuuHoe ymMHOKeHHe. JIeHTOUHast cxeMa pasiesieHus] JaHHbIX.
27 | Anroputm Pokca yMHOKEHHsI MATPUIl TPU OJIOYHOM pa3fAeIeHUH JAHHBIX.




Ne

Bonpocsl Kk dk3aMeH
n/n P y

28 | Anroputm KaHHOHA YMHOXKEHHS MaTpHIL TPH OJIOYHOM pa3iesIeHUU JTaHHBIX.

29 | 3agaua momcKa Bcex KpaTualmx myTei B rpade.

30 33,[[3‘13 HaXOXIACHUA MUHUMAJIbHOI'O OXBATBIBAOLICT'O A€PECBA.

31 | 3agaua onTUMaIBHOTO pa3zeneHus rpados.

32 3&,[[3‘13 0 YHuTaTelsIX W nucarensax. [locranoBka 3aJa4u. HecnpaBez[JmBoe PEIICHUC.

33 38,,[[3“121 0 YHTaTeAX W nucareinax. IlocraHoBka 3aJa4u. CHpaBeI[J'II/IBHe CTpaTCruu.

34 | 3agauga 06 obenaromux ¢uiaocodax.

35 | Kpurepuu 3¢ (HeKTHBHOCTH NTapaJlIeIbHBIX aJIrOPUTMOB.

36 | 1-i1 3akoH AMpala.

37 | 2-1 3akoH AMpaia.

38 | 3-i1 3akoH AMana.

39 | Bakon ['ycraBcona-bapcuca.

40 | OpenMP: OcHOBHEBIE CBEJICHUS.

41 | OpenMP: moenb BHINOJHEHUS! IPOTPaAMMBI.

42 | OpenMP: nupekTuBbl, 00ITHE CBEACHUS, KilacCU(DHUKaIUs.

43 | OpenMP: Jlupextusa parallel.

44 | OpenMP: Jlupekxtusa single.

45 | OpenMP: JlupextrBa master.

46 | OpenMP: TlapasieapbHbIC ITUKIIBL.

47 | OpenMP: [TapamienbHbIe CEKIIUH.

48 | OpenMP: 3anaun (tasks).

49 | OpenMP: bapbepHasi CHHXpOHH3AIHSI.

50 | OpenMP: Jlupextusa ordered.

51 | OpenMP: Kputnueckue cexiumu.

52 | OpenMP: [lupektuBa atomic.

53 | OpenMP: BriokupoBKw.

54 | OpenMP: [lepemeHHbIe cpesibl U BCIOMOTaTeIbHbIE (PYHKIIUH.

55 | OpenMP: PexypcuBHBII aNropuTM.

56 | OpenMP: O6enarormume 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 nporpaMMupoBaHUsI.

68 | MPI — cTtpykTypa u coctaB. MoJiesib UCTIOIb30BaHUS.

69 | MPI — Onepaniu nepeiayu JTaHHBIX.

70 | MPI — IToHsITHE KOMMYHHMKATOPO.B

71 | MPIl — Tumnsl 1aHHBIX.

72 | MPI — BupryanbHbIe TOIIOJOTHH.

73 | MPI — Ununmanu3zanus u 3aBepuieane MPI nporpamm.

74 | MP| — OnpeneneHue KOIMYeCTBa U paHTa MPOIECCOB.

75 | MPI —Ilepenaua coobuieHuit.




Ne

u/n Bomnpocsl k 3xk3amMeHny

76 | MPI — Ilpuem cooOiieHumiA.

77 | MPIl — Onpenenenue BpeMmenu BoeinoiHenne MPI nporpammsl.

78 | MPI — KonnekTuBHBIC OTNIepaIiuy nepenayu JaHHBIX.

79 | MPI — CuaxpoHu3anus BEIYUCICHUH.

80 | MPI — Onepanuu nepegayu TaHHBIX MEXTY IBYMS IIPOIIECCOPAMH.

81 | MPI — KonnekTuBHBIC ONIepaIiuy nepeiayu JaHHBIX.

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

83 | MPI — YnpaBneHnue rpymnmaMu MpoIecCoB 1 KOMMYHHKATOPAMH.

84 | MPI — BupryanbHble TOIIOJIOTHH.

85 | MPI — O0mas xapakTeprucTrKa cpeabl Boinoanenus MPI nporpamm.

86 | MPI — nmonsitue xommyHukaropa. biokupyronme/He0I0Knpyromye/T0KaIbHbIe QYHKITUH.

7.3.2. Kputepuu 1 HOPMbI OLIEHKH
®opma
Cemectp POBEACHUI Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOUHOI
aTTecTanuu
3 Dk3aMeH (1o «OTIUYHOY Hab6pano 85 u 6onee 6amios
HaKOITUTEILHOMY «XOpOIIIOY Hab6pano 70..84 6ayos
pEeUTHHTY) «YAOBIIETBOPUTEIHHO)» Hab6pano 55..69 6aminos
«HeyoBIeTBOpUTENbHO» | Habpano menee 55 6aiios




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Ne
/o

ABTOPBI, COCTABUTEH

3arsiaBue (3aroJi0BOK)

Tun (yueOHUK, yueOHOE
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]: yaebnoe 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]/ buur B.A.—
DNEeKTPOH. TEKCTOBBIE TaHHbIe.— MOCKBa:
WuTtepnet-YHusepcurer MHbOPMAITMOHHBIX

2016

9BC
«IPRbooks»




Tun (yueOHUK, yueOHOE

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 [DnekTponHbIi pecype] :
[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. Ilepeuenb npodeccHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

1. IPRbooks[DnexTponHbIi pecypc] : HaydHast 371eKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000 . — Pesxum mocryma : iprbookshop.ru. — 3ari. ¢ skpana. — S3. 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[Dnekrponnsiii pecype] : pedeparuBHas 6aza manusix. — Netherlands: Elsevier,

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

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

5.  HHbopManMOHHO-aHATUTUYECKUA  IIEHTP 1O  NapaUICIbHBIM  BBIYHACICHUSIM.
[DnexkTpoHHbIl pecypc] . — OnekTpoHHbIM gaHHbie. [2016]. — Pexum goctymna

http://www.parallel.ru

6. BprumcnurensHbiii neHTp uM. A.A. [lopomnumubiHa Poccuiickoll akameMuM Hayk
®denepanbHOro HccienoBarenbckoro IneHrpa «MHdpopmaruka u  ympasineHue» Poccuiickoit
aKaJeMHUH HayK. [DJeKTpoH- HbIil pecypc] . — DnexkTpoHHbIi naHHble. [2016]. — Pexxum goctyma :
http://www.ccas.ru

7. Uncruryr BeicokornpousBoautenbHblx Boruncnenuit m ba3 JlaHHBIX. [DaeKTpOHHBIN
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 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, KOMIIBYOTEP C
BBIXOIOM B CCTb MHTCPHET.
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