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PaGouast mporpamma nmpoasiena mist 20 ronma mpuéma Ha 3aceaHuu Kadeaps
MPOrPaAaMMHOMN UHKEHEPUHU.
[TIpoTokois oT « » 20 roga Ne
3aBenyronuii kadenpoit

(moamuco) (®.1.0.)

CoracoBaHo C BhIITycKarouiei kadenpoit mporpaMMHON WHKEHEPHH.
3aBeayromuii kadeapon

(moamnuce) (®.1.0.)

Pabouas nporpamma mpoasiena g 20 roga npuéma Ha 3aceaHuM Kadenpsl
IPOrpaMMHON HHXEHEPUHU.

[IpoTokon oT « » 20 roma Ne

3aBenyrommii kageapoit

(moammch) (®.11.0.)

CornacoBaHo ¢ Beltyckarouieil kadenpoit «IIporpamMmmuas nHxeHepus».
3aBenyromuii kadeapou

(Toamuck) (©.1.0.)

Pabouas nporpamma npoasiena st 20 rozaa npuéma Ha 3aceaHuu Kadeapbl
MPOrPaAaMMHOMN UHKECHEPUHU.

[IpoTtokoi oT « » 20 roga Ne

3aBeayromuii kadeapon

(moamuce) (®.1.0.)

CoracoBaHo C BBIITyCKaromiei kadenapoit mporpaMMHON WHKEHEPHH.
3aBenyromuii kadeapoun

(moamuce) (®.1N.0.)
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1 OBBEKT, HEJIb U 3AJJIAYU OCBOEHMHSA JUCIHUIT/IMHBI

JAMCHUIIMHA PACCMATPUBAET BOIPOCHI, CBA3aHHBIC C OpPraHM3aLMEd mapall-
JIEJIBHBIX U PACIIPEECICHHBIX BBIYMCICHUI B MHOTOSIEPHBIX 1 MHOTOITPOLIECCOPHBIX BbI-
YUCIIUTEIBHBIX CUCTEMAX.

Henbro TUCIUIUIMHBL SBISIETCS: MOJIYYEHUE TEOPETHUECKUX 3HAHUN O TEXHOJIO-
T'USAX NapaJUIeNIbHBIX UM PACIpPENEIICHHBIX BBIUMCICHUN, YMEHUN U HABBIKOB IIpaKTHYeE-
CKOIl pealin3aliiy BbICOKOIIPOU3BOJUTENBHBIX MapajliebHbIX BBIYMCICHUI Ha 0a3e Ccy-
HIECTBYIOIINX COBPEMEHHBIX TEXHOJIOTHI, U3yYEHUE MHCTPYMEHTAIBHBIX CPEICTB pa3-
pabOTKH U peann3alny NapauieIbHOro NpOrpaMMHOIO 00ECIEUEeHHUS .

3agayveil TUCIUIUIMHBI SBIISAETCSA: YCBOCHHUE CTyJIEeHTaMU (yHIaMEHTAIbHbBIX OC-
HOB OpraHu3aly U (yHKIHMOHUPOBAHUS COBPEMEHHBIX MapajUIeIbHBIX MHOTOIPOLIEC-
COPHBIX U MYJIBTHUIIPOIIECCOPHBIX KOMIIBIOTEPHBIX CHCTEM, METOAOB pa3pabOTKU M
OLIEHKH 3(P(PEKTUBHOCTH aITOPUTMUUECKOTO U MIPOTPAMMHOT0 00ECTICUESHHUS JIsI TTapa-
JeJIbHBIX KOMITBIOTEPOB, MOJYYEHUE HABBIKOB PAOOTHI C MHCTPYMEHTAJIBHBIMH CpE-
CTBaMH pa3pabOTKU U pealin3allii NapaiieIbHOr0 IPOrpaMMHOro 00ecedeHust sl Co-
BPEMEHHBIX TapaJUIEIbHBIX BEIYMCIATEIBHBIX CUCTEM.

B pe3ynbTaTe 0CBOCHHUS TUCHUIIIMHBI CTYACHT JIOJKEH

3HATbh METOJIbl CHCTEMHOTO ¥ KPUTHYECKOTO aHAJIM3a; METOJUKH Pa3pabOTKU CTpATEruu
JEUCTBUMN JJI BBISIBJICHUSI U PEIICHUS MPOOJIEMHBIX CUTYallMi; METOJIbI MPOTPaMMHOMN
peanu3aiu pacnpeacieHHbIX HHPOPMAIMOHHBIX CUCTEM; METObl MPOrPAMMHON pea-
JIM3aIluU CUCTEM C TTapajuiesIbHOM 00pabOTKOM JaHHBIX U BICOKOIIPOU3BOAUTEIHHBIX CHU-
CTEM; OCHOBHBIE TIOHATUS U TEPMUHOJIOTHIO MAPAJIJICIBHBIX BBIYUCICHUNA U KOMITbIOTE-
pPOB; 00J1aCTU MPUMEHEHHS MapaIeIbHBIX KOMIBIOTEPHBIX CUCTEM; 3HATh OCHOBHBIC
MPUHIUIBI TapAJUICTBLHBIX BBIYUCICHUN, TPUHIUIIBI U CPEAbl pa3pabOTKU MPUITOKEHUN
JUISl TapaJUIeTIbHBIX U PaclpeIeICHHBIX CUCTEM C MCIOJib30BaHHeM TexHojoruit MPI,
OpenMP u CUDA, a umeHnHo:

- CUCTEMBbI KJIacCU(UKAIIMKI U OCHOBHBIE KJIACCHI MMApalIeTbHBIX BEIYUCIUTEIbHBIX
cuctem (IIBC), npuHIMIIBI X TTOCTPOEHUS, 0COOCHHOCTU KIJIACTEPHBIX U paCIpECIICH-
Heix 1IBC;

- MOJIeNIM U aHalu3 A(HPEKTUBHOCTH NAPAIICIBHBIX BHIYHCIICHUIA;

- TMHAMUYECKUE XapaKTEPUCTUKH TMapaluieTbHbIX BhIUUCIECHUN (yCKOpeHHe, dd-
(eKTUBHOCTH, MacCIITAOMpPOBAHUE U TIP.);

- TOTIOJIOTUYECKUE CTPYKTYPhI MEKITPOLIECCOPHBIX CBSI3EH U METObI IEPEeaauu NH-
dbopmanuu B [1BC;

- 001IMEe METOIbI pacnapajieNIiBaHus aJrOPUTMOB, TEKOMIIO3UIIMOHHO- UEPAPXHU-
YECKYI0 METOUKY;

- IapaJuieNIbHbIC YHCIICHHBIC METO/Ibl U AJITOPUTMBI PEIICHUS TUTIOBBIX 3a]1a4 BbI-
YUCIUTEIIbHOW MaTeMaTHKU, JIMHEWHOW anreOpbl u auddepeHInanbHbIX YpaBHEHUN,
Teopun rpad)oB U COPTUPOBKH, a TAKKE CIICIIHAITM3UPOBAHHBIX BHIUUCIUTEIHHBIX 337124,

- IPUHITUIIBI U CPEbI Pa3pabOTKY MPUIIOKEHUHN JIs1 TapaJJICIbHBIX U pacrpese-
neHHbIX cucteM Ha 6a3e OpenMP, MPI, OpenCL u CUDA;
yMeTb PUMEHSTh METObl CHCTEMHOTO MOIX0/1a ¥ KPUTHYECKOTO aHaTN3a IPOOJIEMHBIX
CUTYaIlHii; pa3pabaThiBaTh CTPATETHIO ACHUCTBUMN, MPUHUMATh KOHKPETHBIC PEIICHUS TSI
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€€ peann3aly; UCIOJIb30BaTh METO bl TPOTPAMMHON peai3aIliy pacipeaeIeHHbIX HH-
(hOpMaIMOHHBIX CUCTEM; HaBBIKAMU MPOTPAMMHON pealn3allii pachpe/eICeHHbIX WH-
(hOpMaIMOHHBIX CHCTEM; HCITOJIb30BAaTh METO/IbI TPOTPaMMHOM peaan3allii CUCTEM C Ta-
payuiebHON 00pabOTKOW JaHHBIX U BBICOKOTPOU3BOJAUTEIBHBIX CHCTEM; TMOJIb30BATHCS
npUeMaMH MapaUIeTbHOTO MPOTPAMMHPOBAHMUS; BBIMOIHATE OIEHKY 3(PGEKTUBHOCTH
npuMeHeHus paspabortanHoro I[1O; paspabarbiBaTh TporpaMMHOE OOecCTieueHue IS
MHOTOMaIMHHBIX ¥ MynbTUIpoueccopusix [IBC na 6aze MPI, OpenMP u CUDA, a
UMEHHO:

- pa3pabaThIBaTh MapajuIebHBIE METOJIBI PEIICHUS 3a7a4 C UCIIOJIh30BaHUEM JIe-
KOMITO3UITMOHHO-UEPAPXUICCKON METOIUKH M PA3TMYHBIX HHPOPMAIMOHHBIX TpadoB
aITOPUTMOB U BO3/ICHICTBHIA;

- CTPOUTH OTOOpaKEHUs MapaJIICIIbHBIX METOJOB Ha MapalIeIbHBIE CTPYKTYPhI
Pa3TUYHBIX APXUTEKTYP U TOMOJIOTHIA,

- BBIYUCIISATH TUHAMHYECKUE XapaKTEPUCTUKU MapalIeIbHBIX METOOB WJIH ajro-
PUTMOB - yCKOpeHHe, 3 (PEKTUBHOCTD, OOIIIHME HAKIIAIHBIE PACXO/Ibl, MACIITAOMPOBAHUE,
1303 HEeKTUBHOCTb;

- OIICHUBATh BPEMEHHYIO CII0KHOCTh MapaJlJICIbHBIX METOJIOB U OTIPEEISThH 00J1a-
CTH PUOPUTETHOTO MPUMEHEHHSI;

- KOHCTPYUPOBATh NMapaJljIeIbHOE MPOTPaMMHOE 00ECTICUeHHUE C UCTI0JIb30BaHUEM
oubnmuorex MPI u OpenMP 17151 pon3BoJIbHOM NapayiIeIbHONW apXUTEKTYPhI U TS Kila-
CTEPHBIX apXUTEKTYP;

- KOHCTPYHPOBATh MapajieIbHOE MTPOrPaMMHOE 00ECIICUeHUE C UCITOIb30BAHUEM
texHosornn GPGPU- CUDA nHa 6a3e mapa/uienbHBIX TpauaecKuX MYJIbTHIIPOIIECCO-
pOB;

- pemaTh pa3IMdHbIC TUITOBBIE BEIYUCIUTENbHBIC 3a1aun Ha [IBC ¢ ucnons3oBanmem
BBIIIICHA3BAHHBIX TEXHOJIOTHA.
BJIa/IeTh METOI0JIOTHEN CUCTEMHOTO U KPUTHUYECKOTO aHAIi3a MPOOJIEMHBIX CUTYAIIHH;

METOJMKAMHU TIOCTAHOBKH IICJIU, OTPEJCIICHHs CIIOCOO0B €€ JTOCTHUKEHUS, pa3pabOTKu
CTpaTerui IeWCTBUI; HaBBIKAMH ITPOTPAMMHOM peasn3aliii CUCTEM C TapaJlIeIbHOM 00-
pabOTKON JAaHHBIX W BBICOKOMPOU3BOJIUTEIBHBIX CUCTEM; METOJIUKOWU HCIIOJIH30BAHUS
TEXHOJIOTUN MapaJlIeIbHbIX BEIYUCICHUHN JJIs1 pa3pabOTKH MPOrpaMMHOTO 00eCTIeUeHUS
MHOTOIIPOILIECCOPHBIX, MHOTOSIAEPHBIX W PACOPEACICHHBIX KOMIIBIOTEPHBIX CHUCTEM;
HaBBIKAMU U METOJMKON pa3zpabOoTKH MapaJieIbHOI0 MPOrPaMMHOTO OOeCTIeUeHUs TSt
PEIICHUS CJIIOXKHBIX TUMOBBIX BBIYMCIUTEIBHBIX 33/1a4; METOAUKON OIeHKH A (PEeKTHB-
HOCTH pa3pabOTaHHOTO MapauIeIbHOTO TPOrPAMMHOTO O0eCTIeYeHUSI.

[lepeuncnenHbie pe3yabTaThl 00yUYeHUS SIBISIOTCS OCHOBOM JJI1s pOPMHUPOBAHUS
CJIEAYIOIIMUX KOMIIETCHIINM:
VYK-1 - crmocoOeH oCymecTBIsATh KPUTHUECKUN aHaTU3 MPOOJIEMHBIX CUTYallMid Ha OC-
HOBE CUCTEMHOTI0 MOJIX0/a, BhIpabaThiBaTh cTpareruto Aeiicteuil; [1K-2 - Bnagenue me-
TOJaMU MPOrPaMMHOM pealiu3alliy pacipeiesieHHbIX nHpopMaImoHHbIX cucteM; [TK-6
- BJIaJICHWE HaBbIKAMH MIPOTPAMMHOM peain3alii CUCTEM C TapajuiesIbHOM 00paboTKOM
JTAHHBIX U BEICOKOTIPOU3BOIUTEIBHBIX CUCTEM.
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2 MECTO JUCHUILINHBI B OCHOBHOMN OBPA3OBATEJIBHON
IMPOT'PAMME

JlucuIInHa OTHOCUTCS K YacTH JUCIUTLIINH, POopMHUpyeMOl ydacTHUKaMu o0Opa-
30BaTeNbHBIX OTHOIICHHH, biioka 1 quctumiue (Moaynei) yueOHOro maHa.

bazupyeTcst Ha 3HaHUSAX U YMEHHSX, KOTOPBIE CTYACHT PUOOpEN MPH OCBOCHUH
IPEIIIeCTBYIONMX MpOo(ecCHOHANBHBIX AWCIMIUINH OakajlaBpuara IO HaIlpaBJICHUIO
09.03.04 «IIporpamMmMHast HUHKEHEPUS».

3HaHWSA U YMEHUS, TPUOOPETEHHBIC TTPU OCBOCHUU JTAHHOUW MHCIUTIINHBI, Peain-
3YIOTCSI CTYJICHTOM TP M3yYEHUH TMOCICAYIOMUX AUCHUILUIMH. «Pacno3naBanune oOpa-
30BY», «HTeEeKTyaabHbIN aHAMN3 JaHHBIX», «HPOpPMAIIMOHHBIE U TEICKOMMYHHKA-
IIUOHHBIC TEXHOJIOTHIY, « T€XHOIOTHN 00Ja4YHBIX BRIUUCICHUNY, «PacnpeneneHabie cu-
CTEeMBbI 00pa0OTKK MHGOPMAIMIY, MTPOXOKICHUHA MPOW3BOACTBEHHON MPAKTHKH, TPO-
XOXKJICHUU TOCYIapCTBEHHON UTOTOBOM aTTECTAIINH.

3 CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHbI

3.1 Pacnpenenenue y4eOHbIX 4aCOB 10 TeMaM TMCUUIIMHBI 1 BUIAM 3aHATHI

HanmenoBanme Tem KonnuecTtBo yacos
(conmeprKaTesbHBIX MOAYJIEH) (ouHast/3a0uyHas Gopma)

B ToMm unciie

Bcero

Jlexnun

[Ipakr.
(Cemun.)

JlaGop.

CP

1

3

4

5

6

Tema 1. BBenenue B napasienb-
HBIE U PacIpeIeICHHbIE BbIUUC-
JICHUS

12/12

4/0.5

8/11.5

Tema 2. CTpyKTypHas Opranusa-
1y U Mojenu GyHKUHOHUPOBa-
HUS TApAJJIENBHBIX U pacIpese-
JNEHHBIX BBIYMCIHUTEIBHBIX CH-
CTEM.

20/20

4/0.5

16/19.5

Tema 3. Moaenu, MeTOAbI U aHa-
713 3G HEKTUBHOCTH MMapasljieib-
HBIX BBIYMCIICHUN

20/20

4/0.5

6/1

10/18.5

Tewma 4. IlapanieabHble METOIBI
pelIeHUs TUTIOBBIX BBIYNCIIN-
TENBHBIX 3aj1a4.

20/20

4/0.5

8/1

8/18.5

Tema 5. PazpaboTka nporpamm-
Horo ooecneuenud aig [1BC Ha

6aze MPI u OpenMP.

36/36

10/3

10/2

16/31




1 2 3 4 S 6

Tema 6. Pa3zpaboTka nmapamiens- | 36/36 8/3 10/2 18/31
Horo 1O ¢ ucnonszoBaHueM
texHosoruu GPGPU- CUDA na
0a3e mapamienbHbIX rpaduye-
CKHUX MYJBTHIIPOIIECCOPOB.

KonTtpors: 36/36

Hroro: 180/180| 34/8 34/6 76/130

DopMHUpOBaHNE KOMIIETEHIIMMN B PE3YJIbTATE OCBOCHUS TEM JUCIIUIIIINHBI

Komnerennuun Tembl TUCITUTITUHBI, HAlIEJICHHBIC Ha BHIPAOOTKY KOM-
MIETEHIINN
YK']. 11 2; 35 41 5! 6
I1K-2, T1K-6 3,4,5,6
3.2 Jlekuuu

Tema 1. Beenenue B nmapasuiesibHbIE U PACIPEICICHHBIEC BBIYNCICHUS

ConepxaHue TeMsl 1:

[TapanienbHble BBIYMCIUTEIBHBIE CUCTEMBI U MTApaLIEIbHOE NPOrPaMMHPOBAHUE.
Hcropus pa3BuTHS NapauiebHbIX BeIMUCIUTENbHBIX cucteM ([IBC). O6mactu npume-
Henus [IBC u nepedens 3a7a4 "O0bII0N BHI30B".

Jlutepatypa k Teme 1: [1-3, 6, 8 — 11]

Tema 2. CTpykTypHas opranusanus U MoJieian PyHKIMOHUPOBAHUS NapauIeIbHbIX
C pacrpeaeEHHbIX BBIYNCIUTENBHBIX CUCTEM.

ConepxaHue TeMbl 2:

Cucremsl knaccudukaruu 1 ocHoBHbIE Kitacchl [IBC. O630p coBpemennbix [1BC.
[Tpuntuner moctpoenus [IBC. OcoOeHHOCTH KITACTEPHBIX U PaCHpeIeTICHHBIX CUCTEM.

Jlutrepatypa k Teme 2. [1-3, 6, 8 — 11]

Tema 3. Monenu u ananu3 3QPeKTUBHOCTH MapaIeIbHBIX BEIYUCICHUN

ConeprkaHue TeMbI 3:

Mopaenu, MeToabl U aHanu3 3PGEKTUBHOCTH MapajlieabHbIX BbiunuciaeHui. Tormo-
JIOTUYECKUE CTPYKTYPhI MEXIPOLECCOPHBIX CBSI3€M: JIMHEWKA / KOJbIO, CETKA / TOp TH-
nepky0 u Metojsl nepenaun nuapopmaruu B [IBC. O61me MmeToasl pacnapaieiMBaHus
aJIrOpUTMOB. JIeKOMITO3ULIMOHHO- Hepapxudeckas Meroauka. MndopmannonHsie rpadsl
QITOpUTMOB. J[MHAMMYECKME XapaKTEPUCTUKH KauyecTBAa MapaJlICJIbHBIX aJTOPUT-
MOB: yckopeHue u 3hpexTuBHOCTh. MacmTabupyeMocTh nmapauieIbHbIX aJrOPUTMOB.

Jluteparypa k Teme 3: [1-3,6,8—11]

Tema 4. [TapasnenbHble METOABI PELLIEHHS TUIIOBBIX BBIYACIUTENBHBIX 3324,

ConeprxaHue TeMbl 4:

[TapamienbHble METOBI PELIEHUS TUITOBBIX 3a1a4 BBIYUCIUTEIbHON MaTEMATUKH.
[TapannenbHble YUCIEHHBIE AITOPUTMBI MATPUYHOTO MPOU3BEIeHU. AIropuTMbl Pokca
u Konnona. IlapanienbHble anrOpuTMBbl PEIICHUsS CUCTEM JMHEHHBIX anreOpandecKux
ypaBHeHu# (CJIAY) 1 ux oToOpakeHus Ha MPOU3BOJIbHBIE APAIUIEIbHBIE APXUTEKTYPHI.
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HexoTopsie napasienbHble alrOPUTMBI PEIICHUSI CUCTEM OOBIKHOBEHHBIX U depeHIu-
aJIbHBIX YpaBHEHUH.

Jlutepatypa k Teme 4. [1 -3, 6, 8 — 11]

Tema 5. Pazpabotka nporpammuoro ooecnedenus [IBC na 6aze MPI u OpenMP.

Cosep)kaHne TEMBI 5

Pa3pabotka I1O na 6aze MPI. O630p untepdeiica MPI. O6mue dynkuuu. Ilepe-
Ja4a COOOIEHUH MEXIy OTIEIbHBIMU Tporieccopamu. KosutekTuBHbIE orneparmn. Pasz-
pabotka 10 mna OpenMP. CpaBHenue 3(hPeKTUBHOCTH pead3aliii 1 0COOEHHOCTU
MPAKTUYECKOTO HCITOJIb30BAHUS.

Jluteparypa k Teme 5: [1-3,4-5,6,8 - 11]

Tema 6. PazpaGotka mnapamrensHoro IIO ¢ wucmonb30BaHMEM TEXHOJO-
ruu GPGPU- CUDA Ha 6a3e mapauielIbHbIX TpapuaecKuX MyIbTHIIPOIIECCOPOB.

CozeprkaHue TEMbI 6:

O630p mnatrpopmer GPGPU- CUDA. Apxurekrypa rpadudeckoro MyJIbTHUIIPO-
neccopa. Ocobernnoctu opranuzanuu namsatd GPU. Opranu3anusi BBIYHCIUTEIBHOM
cetu. OcobeHHOCTH (HYHKIIMOHUPOBaHUSI U pa3padboTku npuioxkennit Ha CUDA. UH-
CTpyMeHTaJbHas cpeaa pa3padotku u 3amycka GPGPU- CUDA I10. Cnoco6s1 onTuMu-
3a1iK pabOThl IPUIIOKEHUH.

Jlutrepatypa k Teme 6: [1-3,4 -5, 6,8 — 11]

3.3 JlaGopaTopHbie padoThI

Ne Tema paboThI O6beM, yac. | Jlure-
/1 OYH/3a04YH | parypa

1 [TapannensHble METOIBI PEIICHUS! TUTTOBBIX BBIYKC- 6/1 [7, 6, 8-
TuTeNnbHBIX 3a7a4. OpenMP- peanuzarusi. 10]

9 [TapamrensHbIC METOIBI PEIICHUST TUTTOBBIX BBIYHC- 8/1 [7, 6, 8-
IUTENbHBIX 33/1a4. MPI- peanuzanus. 10]

3 [TapanrensHbIC METOIBI PEIICHUS TUTTOBBIX BBIYHC- 10/2 [7, 6, 8-
nurtenbHbIX 3a71a4. GPGPU- peanmm3zanus na CUDA. 10]
[TapannensHble METOBI PEIICHUS! TUTTOBBIX BBIYHC- [1-5, 7

4 | nuTenpHBIX 33/a4. CpaBHEHUE TEXHOJIOTUN U (- 10/2 6 8-’10]’
(EeKTUBHOCTH pean3alui. ’

Hroro: 34/6

3.4 CamocTosiTesibHAsI padoTa CTYy/IeHTA

Ne Bunbl camocToATenbHOM paboThl CTyIEHTa O0Ombewm,
n/m qac.
OYH/3204H
1 2 3
1 N3yuenue nexuonHoro marepuana (He menee 50% ot oobema 34/40
JICKIIU)
2 [ToaroToBka K nmpakTU4ecKuM 3aHsATuaIM (He MeHee 50% ot .
o0beMa ayIUTOPHBIX MPAKTUUECKUX 3aHATUN)
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1 2 3
3 [ToaroroBka k abopaTopHbiM pabotam (He meHee 50% oT 42/81
o0beMa ayIUTOPHBIX JJAOOPATOPHBIX 3aHSITHI)
4 Brimonnenue kypcoBoro npoekra (36 yacoB) -
5 Brinonxenne kypcoBoit paboTel (27 4acoB) -
6 BrinosHeHre MHAMBUTYaIbHOTO 3a1aHus (He MeHee 9 4yacoB) -19
Hroro: 76/130

3.5 KypcoBoii npoekT (pa6oTa), HHAMBHAYaJbHOE 3aaHHe

KypcoBoii npoekT (padoTa) o AUCHUILIMHE YY€OHBIM TUIAHOM HE MPETYCMOTPEH.

Bo 2 cemecTpe mi1s CTyZIeHTOB 3a04HOM (hOpMBI 00yUEHHUS TPEAYCMOTPEHO BBITOJ-
HEHUE KOHTPOJBHOUN paboThl O GopMe HHAUBHAYAJBHOTO 3aJaHUS.

TemaTuka 3amanus cBsizaHa ¢ pa3padOTKON MapaieIbHOr0 MPOorpaMMHOTO obec-
NEYCHUS 11 MHOTOSICPHBIX, MHOTOITPOILIECCOPHBIX M T€TEPOTCHHBIX paclpeaeeHHbIX
BBIUHCIUTENBHBIX cucTeM Ha 0a3e TtexHomornmu OpenCL. Llens — ycBOeHHE METOAMKHU
pa3paboTKu mapajuieIbHOTO MPOTPAMMHOTO 00€CTIEYeHUS [Tl PEIICHUS CII0KHBIX THIIO-
BBIX IIPAKTHUUECKUX BBIUMCIUTEIBHBIX 3a7a4 Ha 0a3e TexHoiorun OpenCL.

B pesynbraTe BeIOMHEHUS pabOTHI CTYAEHT TOJDKEH:

— 3HATh W NPUMEHATH METOAUKY pa3pabOTKHU MapajuieNbHOTO MPOTPAMMHOTO
o0ecrniedeHus JJis PeleHUs] TUIOBBIX MPAKTUYECKUX BbIUMCIUTEIbHBIX 3aa4;

— 005a1aTh HaBBIKaMU pa3pabOTKHU MPOEKTOB JIJIsl CO3JaHUS MapaJlIeNIbHOTO MPO-
TPaMMHOTO 00€CTIeYeHHUS /IJIS PEIIIeHNUS TUTTOBBIX MPAKTHUYECKUX BHIYMCIUTENbHBIX 33124
Ha 6a3e TexHoiorun OpenCL, 060CHOBBIBATH CBOM PEIICHHUS.

[TosicautenpHas 3amucka Mo MHAWBUIyaATbHOMY 33/IaHUI0 0POPMIIAETCS HA JINCTaX
dopmara A4 u conepxuT GOPMYITUPOBKY 3aaHusl, HEOOXOIMMYIO KPATKYIO TEOpETHUYe-
CKyt0 HH(OpMaIHio, COOCTBEHHO OMMCAHNE U Pean3aIiio MPOEKTa, CKPUHIIIOTHI TECTH-
poBaHus pazpadoranHoro [10, cnucok UCTOMb30BaHHBIX UCTOYHUKOB. PekoMeH 1yeMblii
00BbEM MOSICHUTENLHOM 3aMMCKH 110 UHAUBUAYaIbHOMY 3a/1aHuI0 — He 6oJiee 10 cTpanui
dbopmara A4.

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepuu ¥ mIKAJbI JJI1 HHTErPUPOBAHHO OllEHKU YPOBHA copmupo-
BAHHOCTH KOMIIETEHIIUH

CocraBnsromas KOMIIETEHIIUY — MOJIHOTA 3HAHUU

- HyJIEBOM YpPOBEHb: HEBEPHBIE, HE APT'YMEHTUPOBAHHBIE, C MHOKECTBOM I'PyObIX OLIMOOK
OTBETHI HA BOIIPOCHI / OTBETHI HA JIBA BOIIPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBYIOT. Y pO-
BEHb 3HaHUW HU)KE MUHUMAJIbHBIX TPEOOBAHMUIA;

- MUHMMAaJIbHbIN YPOBEHb: JIaHbI HE TIOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOTPOCHL. YPOBEHb 3HAHWW HWKE MHUHUMAJILHBIX TpeOoBaHM. [[omyIieHo MHOTO
rpyObIX OMIHOOK;

- IOPOTOBBIA YPOBEHB: JaHbl HEIOCTATOYHO IOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OT-
BETHI Ha BOINPOCHL. [1110X0 3HaeT TepMUHBI, ONPENEICHUS U MIOHATHSI; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOILICHUS, TPUHLIUIIBL. J{OMyIIeHO MHOTO HErpyOBIX OIIMOOK;
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- CpeaHUM ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI
Ha BONPOCHI. B 11€J10M 3HAET TEPMUHBI, ONPEACIICHUS U MOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHITUIIBL. JIOMyIIIeHO HECKOJIBKO HETPYObIX OIITHOOK;

IIPOJIBUHYTHIN YPOBEHB: JaHbI IIOJIHBIC, TOUHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HAET TEPMUHBI, ONIPEACICHUS U TTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHMS, PUHIIUIIBL. J{ONyIIIeHO HECKOJIBKO HErPyObIX OIMIHUOOK;

BBICOKMH YPOBEHb: JaHbI IIOJHBIC, TOYHBIC U API'yMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHL.
3HaeT TEPMUHBI, ONPEICIICHUSI U TIOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUSI, TPUHLIMIBL. J[OMYyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocrapnstonas KOMIETEHIIUN — YMEHUS

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE MOHMMAHMS CYTH METOAMKH PELICHMS 3a/1ayH,
JIOITYIIIEHO MHOYKECTBO TPYOESHIIINX OMIMOOK / 3a/1aHUsI HE BBITIOJIHEHBI BOOOIIIE;

MUHHUMAJIBHBIN YPOBEHB: c1ab0€ MOHUMAaHUE CYTH METOJUKH PELICHUs 33Ja4H, JOITy-
HieHbl rpyoble omnOku. Pemenus He obocHoBaHbl. He ymeer ucnosnb3oBath HopMa-
TUBHO-TEXHUYECKYIO TUTEpaTypy. He opreHTHpyeTCcsl B ClieNUaIbHOM HAYyYHOU JINTE-
paType, HOpMAaTUBHO-TIPABOBBIX AKTAaX;

MOPOTOBBIN YPOBEHB: JOCTATOYHOE IIOHUMAHUE CYTH METOUKH PELICHUS 33]1a4H, IOy~
1IeHbl OIMOKY. PerieHnst He Bceria 0OOCHOBaHbI. YMEET UCIO0JIb30BaTh HOPMaTUBHO-
TEXHUYECKyIo jureparypy. Ciabo opueHTHpPYeTCs B CIEUAILHON HAay4yHOW JIMTepa-
Type, HOPMaTUBHO-TIPABOBBIX aKTaX;

CpPEIHUI YPOBEHb: B LIEJIOM IOHUMAET CYyTh METOAMKHU PEIICHUs 33Ja4H, JOIYILIEHBI
omnOKu. Pemenus He Bcerma 00OCHOBAaHbBI. Y MEET UCIOJIb30BaTh HOPMAaTUBHO-TEXHU-
YECKYIO U CIIEHUAIbHYIO HAYYHYIO JIMTEPaTypy, HOPMAaTUBHO-TIPABOBBIE aKThI;

- IPOJIBUHYTHIN YPOBEHB: B IIEJIOM MTOHUMAET CYTh METOAUKH PEIICHUS 33]]a4d, TOMYIIECHBI
HeTOYHOCTH. CrocoOeH 000CHOBATh pEIICHUs. Y MEET UCIOIb30BATh HOPMATUBHO-TEX-
HUYECKYIO U CIIEUATBHYIO HAYUHYIO JIUTEPATyPy, HOPMATUBHO-TIPABOBBIC aKThI;

BBICOKMI ypoBeHb: [loHnMaeT cyTh MeToauku perieHus 3anaun. Crioco0eH 000CHOBATh
pelIeHus. YMEET UCHOIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUATBHYI0 HAYYHYIO
JUTEPATypy, IEPE0BOI 3apyOeKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocrasiisironiasg KOMIIETCHIIUH — BJIaJeHUE HaBBIKAMH

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPHPOBAII HABBIKH BHITIOJTHEHUS MPO(HECCHOHATBHBIX
3aaa4. McnbIThIBAaET CyIIECTBEHHBIE TPYJHOCTH MPH BBIOJIHEHUH OTHAEJIBHBIX 3a]1a-
HUI,

MUHHMMAaJIbHBIN YPOBEHb: HE MPOJAEMOHCTPUPOBAJI HABBIKM BBIMOJHEHUS MPOdeccro-
HAJIBHBIX 3a7a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPH BBINOJIHEHUHA OTAEIb-
HBIX 3aJaHHUM;

MOPOTOBBIN YPOBEHB: BJIJIEET OMBITOM TOTOBHOCTU K MPO(PECCUOHATIBHON S TEIhHO-
CTU U NMPO(EeCCUOHATIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO HAa MOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICHCTBHS BBIIOJHICT MEIJICHHO U HEKQUECTBECHHO,

CpeIHUI YPOBEHbB: BJIAJICET CPEIHUM OTBITOM TOTOBHOCTH K MPO(EeCCUOHATHHOM JIesl-
TEJIHLHOCTH U MPOQPECCHOHAIIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TPYy/IOBBIE NEHCTBUS
BBITIOJIHSET HAa CPETHEM YPOBHE 10 OBICTPOTE M KAYECTRBY;
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- IPOJIBUHYTHII YPOBEHB: BIAJEET OMBITOM U JOCTATOYHO BBIPAXKEHHOW JTUYHOCTHOM ro-
TOBHOCTH K MPO(PECCUOHANBHON NEATETbHOCTH U MPO(HECCHOHATILHOMY CaMOCOBEp-
HIEHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBINOJHAET TPYAOBBIE ICUCTBUS;

- BBICOKHMI YPOBEHB: BIIAJICET ONBITOM U BBIPAXKEHHOCTHIO JTUYHOCTHOM FOTOBHOCTH K
npoecCHOHANBHON NIEATeNbHOCTH U TPO(eCcCHOHaTLHOMY CaMOCOBEPILIEHCTBOBA-
HUIO. BBICTPO M KAYECTBEHHO BBIMOJIHSET TPYAOBBIE ACHCTBHS.

O0606mmenHas orieHka chOPMUPOBAHHOCTH KOMIIETEHIIUMA

- HyJIEBO! YPOBEHb: KOMIIETEHIIUU HE C(POPMHUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIHHOE KOJIMYECTBO KOMIETEHIINH HE CHOPMUPOBAHO;

- IOPOTOBBIN YPOBEHB: BCE KOMIETEHIINU C(HOPMUPOBAHBI, HO OOJBITMHCTBO HA IOPOTO-
BOM YPOBHE;

- CPEIHUH YPOBEHb: BCE KOMIIETEHIINN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHI YPOBEHB: BCE KOMIIETEHIIMH C(POPMHUPOBAHBI HA CPEAHEM WIIM BBICOKOM
YPOBHE;

- BBICOKHI YpOBEHb: BCE KOMIIETECHIIMU C(hOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipochkl K 3K3aMeHY U MPUMepP IK3aMeHAIIMOHHOI0 OujieTa

Bonpocsl K 3xk3aMeny:

TeopeTndeckne BOIPOCHI:

1.

[TapannenbHble BBIYUCIUTENIBHBIE CUCTEMBI U MAapaIEIbHOE POTPaMMHUPOBa-
Hue. Mctopus pa3Buths napaiielbHbIX BeiaucauTenbHbix cucteM (I1IBC). O6na-
ctu npuMmenenus [1BC u nepeuens 3agay "00J1b110i1 BBI3OB".

Cucremsl kiaccugukanuu u ocHoBHbIe Kiaccsl [IBC. Tlpuniuns! noctpoeHus
[MIBC. Ocob6eHHOCTH KIIACTEPHBIX M PACTIPECICHHBIX CHCTEM.

Mopenu, MeToibl ¥ aHaIU3 () (PEKTUBHOCTH NapauIeIbHbIX BHIYMCICHUH.
Tomonornyeckue CTPYKTYPhl MEXIPOIIECCOPHBIX CBsI3E: JTMHEINKA / KOJIBIIO,
ceTka / Top runepky0 u meroasl nepenayn nHpopmaruu B [IBC.

OO01Me MeToAbl pacnapayijIeIMBaHusl aIrTOPUTMOB. [[eKOMITO3ULIMOHHO- HEPAPXU-
yeckas Metoauka. Mudopmanuonusie rpadbl aaropuTMoB.

JluHaMuyeckue XapakTepUCTHKU KauecTBa MapaiebHbIX aJrOPUTMOB: YCKOpE-
HUE U 3PHEeKTUBHOCTH. MacmTabupyeMocTh apauieIbHbIX aJIrOPUTMOB.
[TapautenbHbple METOABI PELIEHUS TUIOBBIX 33]1a4 BBIYMCIUTEIBHON MaTEMATUKH.
[TapajuienbHple YUCIEHHBIE aJTOPUTMBI MATPUYHOTO MPOU3BENECHUS. AJITOPUTMBI
®oxca u KanHoHa.

[TapannenbHbie anrOPUTMBI PEIIEHUS] CUCTEM JIMHEWHBIX aJIreOpanyecKux ypaB-
HeHult (CJIAY) u ux otoOpakeHus Ha MPOU3BOJIbLHBIC MMAPAJUIEIbHbBIE ApXUTEK-
TYpHI.

[TapannensHbIe aNnTOPUTMBI PEIICHUSI CUCTEM OOBIKHOBEHHBIX U PepeHIIraIb-
HBIX YPaBHEHUM.

10.Pa3zpaboTtka I10 na 6aze MPI. O6mue pynkunn MPI.
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11.MPI. Ilepenaya cooOIMIEHUI MEXKTY OTAETHHBIMH MPOIIECCOPAMHU.

12.MPI. KosieKTUBHBIE OTIEpaIliH.

13.CpaBuenue 3(pPeKTUBHOCTH pean3auii 1 0COOEHHOCTH MPAKTUYECKOIO UC-
nosib3oBanusi MPI.

14.Pa3zpaboTtka [10 mst OpenMP. O6mme ¢ynkiuun OpenMP.,

15.CpaBuenne 3pdexruBHOCTH peanm3aiuii OpenMP.,

16.ITnardpopma GPGPU- CUDA. Apxutektypa rpadudecKoro MyJIbTHIIPOIIECCOPA.

17.0co6ennoctu oprannzanuu namsata GPU. Opranuszamus BEIYUCIUTEIHLHON CETH.

18.0cobennocty GyHKIMOHUPOBaAHUS U pa3zpaboTku npuioxkenuid Ha CUDA.

19. UncTpymenTtanbsHas cpena pa3padotku u 3amnycka [10 GPGPU- CUDA.

20.Cnoco6s1 ontumuzanuu pabotslt CUDA- npunoxxeHui.

HpaKTI/I‘{eCKHe 3aJa4un.
1. HapaJ'IJ'IGJ'ILHBIG MCTOAbI pCHICHUS TUIIOBBIX BBIYMCIUTCIIbHBIX 3a/1a4 - CPU- no-

cieaoBaTeIbHas OJHOIIPOIIECCOPHAs M MHOTOsIJICpHAsl peai3alliu.

2. IlapamrenbHbIE METOJIBI PEIICHUS TUTIOBBIX BEIYMCIUTEILHBIX 3a1a4 - OpenMP-
peanm3anus.

3. IMapamrenbHbIe METOJIBI PEIICHUS TUTIOBBIX BEIYMCIUTEIBHBIX 3a1a4 - MPI- pea-
JIA3aIHs.

4. TlapamienbHbIC METOJIBI PEIICHHUS TUIIOBBIX BEIYMCIUTENBHBIX 3a1a4 - GPGPU-
peanuzarus Ha CUDA.

5. Ontummzanus MPI- npunoxenus.

o

OnTtumuzanus OpenMP- mpuioxeHusl.
7. Onrammsanus CUDA- npuioxxeHusl.
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IIpumep dK3aMeHANMOHHOTO OUJIeTA

T'OYBIIO «TIOHEIIKUA HALIMOHAJIBHBIN TEXHUYECKUI
YHUBEPCUTET»

YpoBeHb BbIcIIero npoheccuoHaaIbHOro 00pa3oBanus: _Marucrtparypa

(GaxajaBpHaT, CIeIHAIMTET, MATHCTPATYPa)

Hanpasnenue noaroroku: _09.04.04 «[IporpamMmMHasi HHKEHEPUSI»

(xox, Ha3BaHHe)
[Tpoduns (Marucrepckas mporpaMma, CrielaaIn3amnms):
((MGTOI[BI U CpeacTBa Da3pa60TKI/I IpOrpaMMHOIO obecrieueHus

(na3BaHmue)

CemecTp: 2

VYuebnas JAUCHHUITIIIMHA: «ITapamienpHbIe M paclpeacICHHbBIC BEIYMCICHUS

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Cucrems! knaccudukanuu u ocHoBHBIC Kinacchl [IBC. ITpuniunstr moctpoenus: [IBC. Ocoben-
HOCTHU KJIACTEPHBIX U pactpeneneHubx [I1BC.

2. HapannenLHLIe MCTOJbI PCHICHHUA TUIIOBBIX BBIYUCIINUTCIIbHBIX 3a1a4 - OpenMP- peaiu3anus.
Harmmcats ImporpamMmy, KOTopas BBIITOJIHACT BEIYUCIICHUE CKAJIAPHOI0 IPOU3BCACHUA IBYX IIPO-

M3BOJIBHBIX BEKTOPOB JCUCTBUTENBHBIX urcel jumHoi 1000000

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(i)el[pbl IPOTPaMMHOM MHKCHEPUU

ITporokon Ne 12 or,, 257”7 HIOHS 2020 roja
3aB. kadenpoii [11 ®Denses O.U.
DK3aMeHaTop 3opu C.A.

4.4 Kputepuu olleHUBAHUS

dopma aTTeCTallMd UTOTOB U3YUYEHHUS Kypca: SK3aMEH.

ATTecTanus pe3ysibTaTOB U3yUYCHUSI Kypca IPOBOAUTCS B (hOpME MUCHMEHHOTO JK-
3ameHa B cooTBeTCTBUU C «IlomoxxeHneM 06 opranuzanuu yueoOHoro mnpoiiecca B Jlonel-
KOM HallMOHAJIBHOM TEXHUYCCKOM YHUBEPCHTETE (JICHCTBYIOIIAs PEAAKITH).

buner coaepuT 2 Bompoca, KaXIblil U3 KOTOPBIX TPeOyeT KOHKPETHOTO OTBETA.
[Ipn HEOOXOIMMOCTH OTBEYAIOIIMM JTOJDKEH COMPOBOAUTL HANMCAHHOE TMOSCHEHUSMU
(PUCYHKOM, CXeMOM, KOMMEHTapUsIMHU MPOTrPAMMHOTO KOJIa).

Bormpochkl 0XBaThIBAIOT TEOPETUUECKYIO YACTh Kypca, a TAKKE TPEOYIOT IEMOHCTpa-
IIUU TIPAKTUYECKUX HABBIKOB, TIOJYUYCHHBIX CTYJACHTOM B XOJI€ JIAOOPATOPHBIX padOT.

[IpaBUIBHBIN OTBET HA TEOPETUUECKUN BOMIPOC OIIECHUBAETCA B 25 0ajlioB, Ha TpaK-
THYEeCKUM — B 75 0aiutoB. Eciin oTBeT He MOJIHBIN, TO OH OIICHUBAETCS B COOTBETCTBUH C
BBIIIIEONTMCAHHBIMU KpUTepusiMu (1. 4.1) nponopiuoHaibHO MAaKCUMAJIbHOMY KOJIMYE-
cTBY O6aiuioB. [Ipu OTCYTCTBUM MPABUILHOIO OTBETA HA TOCTABJECHHBIN BOIIPOC 00y4Yaro-
HIUiics moay4daeT HoJib O0assoB. [lomyyeHHbie Gaibl 3a OTBETHI HA BOIIPOCHI OUJIETa CyM-
MUPYIOTCS ¥ C YUETOM PE3yJIbTATOB TEKYIIETO KOHTPOJISI padOThI CTyIeHTa PopMUpyeTCs
utoroas orieHka o 100-0anabHOM 1IKase.
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[Tomy4yennas omnenka mo 100-0aTpHOM TIKajIe OMpeneNsieT OMEHKY MO Trocyaap-
CTBeHHOM 1ikajne u mkaine ESTS.

[IIxama onennBanusa: HanuoHaipHast 1 ECTS

CyMmma 6ayiioB O1eHKa 110 HAIIMOHAIBHOM IIKaIe
3a BCE BUJIBI Orenka
. JUIS1 DK3aMEHa, KypCcOBOI'O MpoekTa (pa-
y4eOHOMU Jelb- ECTS
0O0TbI), MPAKTUKHU
HOCTH
90 - 100 A OTJINYHO
80-89 B
XOPOIIIO
75-79 C
70-74 D
YAOBJIETBOPUTEIHHO
60-69 E
HEYAOBJIETBOPUTEIHHO C BO3MOKHOCTBIO
35-59 FX .
MTOBTOPHOM C1aun
0-34 . HEYJOBJICTBOPUTEIBHO C 00s3aTEILHBIM
MOBTOPHBIM U3YUCHUEM JTUCIUILIMHBI

100-90% oT MakCMMaIBLHOTO KOJMYECTBA OAJIIIOB CTYICHT ToJTydaeT, koraa O600-
IIICHHAs OIEHKa C(HOPMHUPOBAHHOCTH KOMITETEHITUN — «BBICOKHHA YPOBECHbBY;

89-80% oT MakcCHMMaTbHOTO KOJMYECTBA 0ATOB CTYACHT Mosrydaet, koraa O600-
IIICHHAs OIIEHKa C(HOPMHPOBAHHOCTH KOMITETEHITUN — «IPOJABUHYTHIN YPOBEHbY;

79-75% oT MakCMMaIbLHOTO KOJUYECTBA OAJUTIOB CTYACHT NoJydaer, korga O06006-
IICHHAs OlIeHKa C(HOPMHUPOBAHHOCTH KOMIIETEHITUN — «CPEIHHUI YPOBEHBY;

74-60% oT MakCMMaIbHOTO KOJUYECTBA OAJUTIOB CTYACHT NoJydaet, korga O06006-
IICHHAs OlIeHKa C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN — «TIOPOTOBBIA YPOBEHBY;

59-35% OT MaKCHMaBLHOTO KOJMYECTBA 0AJIOB CTYACHT Mory4aeT, korna O06006-
IICHHAs OlIeHKa C(OPMHUPOBAHHOCTH KOMIIETEHIIUN — «KMUHUMAJIbHBIN YPOBEHDY;

34-0% oT MakCMMaJbHOTO KOJIMYECTBA 0ajIOB CTYACHT Mmojy4aeT, korna O0006-
IICHHAs OIeHKa C(hOPMHUPOBAHHOCTH KOMITETEHITUN — «HYJICBOH YPOBEHBY.

Texkymmii KOHTPOJIb 3HAHHUM CTYJEHTOB IMPOU3BOJUTCS IO PE3YJIbTATAM BBIIIOJIHE-
HUS JTa0OPaTOPHBIX padoT.

IIpomexyTouyHasi arrecTalusi 1O pe3yJbTaTaM OCBOCHHUS IJUCHUILUINHBI B Ce-
MecCTpe MPOBOAUTCS B (hOPME CEMECTPOBOIO 3K3aMeHa B COOTBETCTBUHU ¢ «Ilonoxennem
00 opraHu3anuy yueoHoro npoiecca B JIOHEIIKOM HAIMOHAJILHOM TEXHUYECKOM YHUBEP-
cutere (IEHCTBYIONIAs PEAAKIINS ).

5 PEKOMEHAYEMAS JINTEPATYPA
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I OcHoBHast JiuTepaTypa
1. I'eprens B.I1. BbICOKOITPON3BOAUTENBHBIE BBIYUCIECHUS ISl MHOTOSIEPHBIX MHOIO-

MIPOIIECCOPHBIX CHCTEM [DNEKTPOHHBINA pecypc| : [yuebHoe mocobue] / B. I1. T'eprens ;
B.IL. I'eprens ; Hmwkeropoa. roc. ya-T uM. H.W. JIo6aueBckoro. - 6 M6. - Hmwkaniit Hos-
ropon : U3n-so HHI'Y um. H.W. Jlo6aueBckoro, 2011. - 1 ¢aiin. - Cucrem. TpedoBaHUS:
Acrobat Reader. - ISBN 5-85746-602-4. - http://ed.donntu.org/books/17/cd6336.pdf

2. Tanen6aym . KommbroTepHsie cetr [DnekTpoHHbIH pecype] / O. Tanenbaym, J. ¥Yo-
3eposut ; O. Tanenbaywm, /1. Yazepomr ; mep. ¢ anri. A. ['pebeHbKOB. - 5-¢ u3a. - 24 MO.
- Cankt-IlerepOypr : [Tutep, 2012. - 1 ¢aiin. - (Kmaccuka computer science). - [lepeBos
u3n.: Computer Networks/ A.Tanenbaum, D. Wetherall. - Cuctem. Tpe6oBanusi: Acrobat
Reader. - ISBN 978-5-459-00342-0. - http://ed.donntu.org/books/cd5610.pdf

3. I'eprens B.I1. Teopust u mpakThka napajuielbHbIX BBIYUCICHUH @ ydeOHOe mocodue /
['eprens B.I1.. — Mocksa, CaparoB : Untepuer-Yuusepcurer Mupopmanmonnsix Tex-
nosorut (MHTYUT), Ait [Tu Ap Meaua, 2020. — 500 c. — ISBN 978-5-4497-0389-7.
— TekcT : aMeKTpoHHBIN // DnekTpoHHO-0nOnoreunas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/89478.html. — Pexxum moctymna: ajis aBTOPU3UD.
IIOJIb30BATEIIEH

II TonmosiHUuTEILHAS JIMTEpaTypa
4. TanenOaym D. ApxuTeKTypa KoMmIbloTepa [ DneKTpoHHbI pecypc] / O. Tanenbaym, T.

OcrtuH ; O. Tanenbaym, T. OctuH ; iep. ¢ anri. E. Matees. - 6-¢ uza. - 19 M6. - Cankr-
[TerepOypr : IMurep, 2013. - 1 daitn. - (Kimaccuka computer science). - [lepeBog usm.:
Structured computer organization/ A.S. Tanenbaum, T. Austin. - CucteM. TpeOOBaHHS:
Acrobat Reader. - ISBN 978-5-496-00337-7.8. Tanen6aym, J. KoMmbroTepHbIE CETH
[DmekTponnsIit pecype] / 3. Tanenbaym. - 24 M6. - 2012. - 1 ¢aiin. - Cuctem. TpeboBa-
Hust: Acrobat Reader. - http://ed.donntu.org/books/17/cd6361.pdf

5 ®enotoB U.E. INlapannensHoe nporpammupoBanue. Monaenu u npuemsl / Denotos
N.E.. — Mocksa : COJIOH-TTPECC, 2018. — 390 c. — ISBN 978-5-91359-222-4. —
TekcT : aneKTpOoHHBIHN // DnekTpoHHO-0nbamoTeunas cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/90420.html. — Pexxum noctyma: uisi aBTOPH3HP.
II0JIb30BATENIEN

6 YAEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Y4eOHO-MeTOAMYECKUE U31aHus], paspadoTanHbie B JIoHHTY:
6. 3opu C.A. Koncnekr nekiuit mo kypcy «IlapannensHbie U pacnpe/ieieHHbIe BbIYKC-

aeHus’» (o cryAeHTOB  HampapieHuss mnoarotoBku  09.04.04  «IIporpammHas
WHXXCHEPHs», Maructepckas mporpamma «MeToasl W CpelncTBa  pa3pabOTKH
nporpaMmmMHOro ooecriedeHus») / pazpad.: C.A. 3opu — Jonenk: JorHTY, 2020 — 90 c.
(mocTym uepe3 TMYHBIN KaOWHET CTYICHTA).

7. Metonuueckue yka3aHus K J1a0OPaTOPHBIM 3aHATHUSIM IO AUCITUTIIINHE


http://ed.donntu.org/books/17/cd6336.pdf
http://ed.donntu.org/books/cd5610.pdf
http://ed.donntu.org/books/17/cd6361.pdf

16
«ITapannenbHble U pacupeie€HHbIE BBIUUCIECHU» [DIEKTPOHHBIA pecypc] : A CTy-

JIEHTOB YPOBHS MPO(HeCCHOHATHFHOTO 00pa30BAHMS «MATHCTP» HATIPABJICHUS MTOATOTOBKH
09.04.04 «IIporpammHas HHXXEHEPUS» MAruCTEPCKUX Mporpamm «MeTosl U CpencTBa
pa3paboTku mporpaMMHoro obecrneueHus» Bcex popm odyuenus / TOYBIIO «/IOH-
HTVY», kad. nporpammuoit unkenepuu ; coct. C. A. 3opu. — DnekTpoH. naH. (1 daiin).
— JHonenk : IOHHTY, 2020. — Cucrem. TpeboBanus: Acrobat Reader. (moctym uepes
JIMYHBIN KaOWHET CTYICHTA).

Internet-pecypcsl
8. BeruucnurenpHbIe METOABI U MPOTPAMMHPOBAHHUE: AJICKTPOHHBIA HAYYHBIN KypHAI
(2011-2020). http://num-meth.srcc.msu.ru
9. HudopmannoHHBIE TPOIECCHI: 3JCKTPOHHBIA HaydHbIH >kypHan (2011-2020).
http://www.jip.ru/Contents.htm
10. Kubepuetuka u nporpammupoBanue (2012-2020). http://e-notabene.ru/kp/
11. OBC IOHHTY - http://donntu.org/library

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCIU-
IIJIMHbI

1. Yuebnas aynutopus Ne8.704 yueOHbIN KOPITYC 8 I IPOBEICHUS 3aHITHI JIEK-
[IMOH-HOTO TUTIA, TPYIIIOBBIX U MHIUBUAYATbHBIX KOHCYJIbTAIIUNA, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTecTaly, (MyJIbTUMEIUHOE 000pyA0BaHUE: KOMITBIOTED, OMe-pa-
nuoHHast cucrema Windows 7 Professional x86/64 (akagemuueckasi MOJMKUCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (OecmuiatHast Bepcus)), MyJib-
TAUMEIUHUHBIA TPOCKTOp, JKpaH; CICNHATM3UPOBAHHAS MeOCNb: J0CKa ayauTop-Has,
TIapTHI.

2. Komnbrorepnas ayauropus Ne 5.423 nnst mpoBefeHHs TaO0OPaTOPHBIX 3aHITHIA,
TPYN-TIOBBIX ¥ WHAUBUIAYAJTBHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U IIPOMEKYTOU-
HOM artectanuu, (MyJIbTUMenuitHoe odopynoBanue: kommbioTep IntelCore 2Duo E8200
2.66MHz/4 Gb O3Y/160 Gb HDD, onepannonnas cuctema Windows XP Professional
x86/64 (akagemuyeckas noanucka DreamSparkPremium), FeatureCAMDemo (6ecruiat-
Has nuuensus), 'emma 3D (kopo6ounas Bepcus 2008 roga), WPSOffice(6ecrnaThas mu-
uensus), OpenOffice 2.0.3 — obmecTBennas nu-uensus, Google Slides (6ecriatHas Bep-
cust), X3d-player (ycnoBHo-OecruiatHas), FreeWRL  (OGecrimaTtHas — JvIieH-
3us),0OpenVRML (6ecrunatHas nuuen3ust), 3dExperience for Education (yueOHas nuiien-
3us), Visual Studio Community (freeware), Netbeans (freeware), fxSolver(GecrnatHas
muniensus), GeoGebra (Oec-mmatHas auneH3us), SolidWorks for students (ctyn nuien-
3ust), SIMULIA Research & Teaching Suites (ctyn nuuensus), Rockwell Arena (ctya
muniensus),Fusion 360 (crynenueckas naunensus), GNU Octave (cBoOoHasi cuctemMa),
Sage (GNU General Public License), Scilab (momycBobonnas), R (programming
language) (GNU GPL), Sage (GNU GPL), Maxima (GNU GPL), Visual Prolog (cTy.
nenen3us ), Manas skc-neptHas cuctema 2.0 (freeware), Simintech (mponpuerapnasi), 3D
Max (ctyn nuuen-3usi), Eclipse (freeware), Bluel (freeware), Elmer (freeware), CP2K
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(freeware), crie-Iianu3upoBaHHast MeOEIb: JOCKa ay JTUTOPHAs, TAPThI, AEMOHCTPALIUOH-
HBIC CTEH/IBI U TIJIAKATHI

3. [TomenieHus 11st CaMOCTOSITENIEHON pabOThI C BO3MOKHOCTHIO TIOJIKITFOUEHUS K
cetn "MHTEepHET" M 00ecredeHneM JOCTyIa B 3JEKTPOHHYIO HH()OPMAIIMOHHO-00pa3o-
BaTEJBHYIO CpEly OpraHU3alliu: YNTaTbHbIE 3a11bl, yaeOHbIe Kopiryca 2, 3 (KommbroTep-
Hasl TEXHUKA C BO3MOYKHOCTBIO TIOJKITIOUEHHS K ceTu «VIHTepHeT» U 00ecriedYeHHeM J10-
CTyIIa B 3JIEKTPOHHYIO HHPOpMaLIMOHHO-00pa3oBaTeinbHyto cpeny (QMOC JOHHTY) u
ANEeKTPOHHO-O0uOIMoTeunyto cucremy (ObC [PRbooks), a Takxke BO3MOXHOCTBIO MH]IU-
BUJIyaJIBHOIO HEOTpaHUYEHHOTO JocTyna odydaromuxca B 9bC u OMOC nocpeactsom
Wi-Fi ¢ mepconansHbIx MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows 7, OpenOffice
2.0.3 - obmecrBennas aureH3ust MPL 2.0/ Grub loader for ALT Linux - munensus GNU
LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - sumensus GNU GPL.



