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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
[enblo MUCHMILIMHEL SBISETCS 3HAKOMCTBO C IPOrpaMMUPOBAHUEM YCKOPHUTEIEH U OINTUMU3AMEN IPUIOKEHUH A1
LEHTPAJILHBIX IIPOLIECCOPOB.

3anaq1/1 JUCHOUIIIINHBI :

1. 3HAKOMCTBO € TPOTrPaMMHUPOBAHNEM IpaUIESCKUX YCKOPUTETIECH ¢ moMoIbio TexHosorui OpenCL

2. 3HaKOMCTBO C IpHUeMaMH HIU3KOYPOBHEBOH onTuMu3aImu npuioxeruit s CPU.

3. 3HAaKOMCTBO C BBICOKOIIPOU3BOAUTCIIBHBIMH BbIYUCIIUTCIbHBIMU OHONMMOTEKAMU.

2. MECTO JUCIIUIVIMHBI (MO AYJISA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbHOMU ITPOT'PAMMBbI

Hukn (paznen) OIT: | b1.B.JIB.01

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | AropuTMBl ¥ CTPYKTYpPBI JaHHBIX

2.1.2 | TIporpaMmmHOe obecrieueHrne NHPOKOMMYHHUKAITMOHHBIX CHCTEM

2.1.3 | CoBpeMeHHBIE ONepanuOHHbIE CHCTEMBI

2.1.4 | TTapannenbHbIe U paclpeieICHHbIE BEIYUCICHUS

2.2 | JucuumimHbl (MOTY/IN) ¥ MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM THCHUIIAHBI (MOAY/Is1) HEOGX0MHMO KaK
npeamecTBYoIIee:

2.2.1 | BoImoSHEHNE | 3aIMTa BHITYCKHON KBATH(UKAIIMOHHON pabOThI

2.2.2 | IlpousBoacTBeHHas npaktuka: IlpenauniaoMHas npakTuka

3. KOMIIETEHIIMA OBYYAIOIIETI'OCS, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTITUHBI
MOOVJIA, ITPAKTHUKHN)

OIIK-2: Cnioco0eH pa3padaTsiBaTh OPUTHHAJIBHBIE AJITOPUTMBI U POTPAMMHBIE CPEICTBA, B TOM YHCJIE ¢ HCMOJIb30BAHNEM
COBPEMECHHBIX HHTECVIEKTYAJbHBIX TCXHOHOFHﬁ, JJIA peleHUu st l'lpO(l)eCCl/IOHa.]ILHbIX 3azad;

OIIK-2.1: 3uamy: cospemennvle UHMELIEKMYalbHble MEeXHOI02UU OISl PeUuleHUsl NPOPeCcCUOHATbHBIX 3a0a.

PesynbraTe! 00y4eHns: 3HAET CYMIECTBYIOIINE METOIBI M AJITOPUTMBI ONTHMH3AIINH TPIIOKEHIH, HHTEJICKTyalIbHBIEe TEXHOIOTHH
JUISL pelIeHuUs! TPO(eCCHOHANBHBIX 3a71a4

OIIK-2.2: Ymembv: 000cHO8bI8aMb 8b1O0P COBPEMEHHBIX UHMENLEKIMYANbHBIX MEXHON02UU U NPOSPAMMHOU Cpedbl npu paspabomie
OPUSUHATLHBIX NPOSPAMMHBIX CPEOCME Ol peutenus RPOQeccuOHaIbHbIX 3a0ad.

Pesyneratel 00y4eHusa: YMeeT co31aBaTh U IPOU3BOIUTH ONTHMU3ALHIO [IAPAJIICIBHEIX IPOrPaMM UL PeLICHHU
npodeccHoHaNBHBIX 33139

OIIK-2.3: Hmemb HagbiKu: pazpadbomxu OpUsUHAIbHBIX NPOSPAMMHBIX CPEOCME, 8 MOM HUCIE C UCHOTb308AHUEM COBPEMEHHBIX
UHMEILIEKMY AIbHBIX MEXHONIO2UU, OJIs peuenUs NPOPECCUOHATbHBIX 3a0ay.

PeSyJ'ILTaTLI O6y‘{€HI/IHI Brnaneer HaBbIkaMu HHSKO}’pOBHeBOﬁ ONITUMH3allUH l'IpI/IJ'IO)KGHI/Iﬁ U IIporpaMMHpPOBaHUA yCKOpI/ITCJ'Ieﬁ JUIA
peuIcHuA HpO(i)eCCI/IOHaJ'IBHBIX 3a1a4

OIIK-5: Cnioco0eH pa3pa6aThiBaTh U MOIEPHU3HMPOBATH MPOrPaAaMMHOE M aninapaTHoe obecnevyenne MHGOPMAIUMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM;

OIIK-5.1: 3nams: cospemennoe npocpammuoe u annapamuoe obecneyenue UHGOPMayUoHHbIX U ABMOMAMUSUPOSAHHBIX CUCTHEM.

Pesynbrate! 00y4eHus: 3HaeT 00mye MPUHINIBI CO3AAHMS M ONTHMHU3ANNH apaUICIbHBIX aITOPUTMOB U IIPOTPAMM, OCHOBHEIE
TEXHOJIOTUH I1apaJlIeJbHOrO IPOrPAMMHUPOBAHHS, IPOrPaAMMHPOBAHUS YCKOPUTEIEH

OIIK-5.2: Ymemb: MOOEPHUZUPOBAMb NPOZPAMMHOE U ANNAPAMHOE 0OecneyeHe UHPOPMAYUOHHBIX U ABMOMAMUUPOBAHHBIX
cucmem 05l peuenust NPOPECCUOHATLHBIX 3A0aY.

PesyneraTel 00ydeHns: YMeeT co3/1aBaTh U OIIMU3UPOBATH IIPOTPAMMBI TSI MHOTOIIPOIIECCOPHBIX CHCTEM € 00IIel maMsThIo,
IPOrpaMMUPOBATh YCKOPUTENIU

OIIK-5.3: Bnademb: HA8bIKAMU pA3PAOOMKU NPOSPAMMHOZ0 U ANNAPAMHO20 0becneyeHis UHGOPMAYUOHHBIX U
A6MOMAMUIUPOBAHHBIX CUCIEM OJiA peuleHUs NPOpeccUOHATbHBIX 3a0at.

PeByJ'ILTaTLI 06y‘{€HI/IﬂZ Bnaz[eeT HaBbIKaMH paspa60TKH W ONITUMHU3ALNU TapAJJICJIIBHBIX aJITOPUTMOB U IPOIrpaMM IJisd
TMMapaJiiICIIbHBIX BBIYUCIUTEIIBHBIX CUCTEM C O6Hleﬁ NaMATBIO, IPOTPaAMMUPOBaAHUA yCKOpPITeﬂeﬁ

OIIK-6: CniocodeH pa3padaTbiBaTh KOMIIOHEHThI IIPOrPAMMHO-aIINAPATHBLIX KOMILIEKCOB 00padoTku nH(popManuu u
ABTOMATH3HPOBAHHOIO NPOEKTHPOBAHNS;

OIIK-6.1: 3uamye: annapammuvie cpedcmaa u nAam@opmvi unGpacmpykmypsl UHQYOPMAYUOHHBIX THEXHOIO2ULL, 8UObL, HA3HAYEHUE,
apxXumexmypy, mMemoobl paspadomru u AOMUHUCMPUPOBAHUS NPOSPAMMHO-ANNAPAMHBIX KOMIIEKCO8 00beKma npodeccuoHarbHol
0esImenbHOCMU.

PesynbraTe! 00y4yeHus: 3HaeT ApXUTEKTYPHbBIC IPHHITUITEI HOCTPOCHHUS NMAPAIIIETBHBIX BEIYUCIHTEIBHBIX CHCTEM, METOBI
HU3KOYPOBHEBOW ONTUMHU3ALMU IPUIIOKEHUH 1J11 BBIYUCIUTENBHBIX CUCTEM C PA3IMYHON apXUTEKTYpOH

OIIK-6.2: Ymembv: ananuzuposams mexnuueckoe 3adanue, paspadamvléams u ONMUMU3UPOSAmMs NPOSPAMMHYLUI KOO OJisl peuleHus
3a0au 0bpabomku uHGopMayuL U ABMOMAMUSUPOBAHHO20 NPOEKMUPOBAHUSL.

PeSyﬂBTaTBI O6y‘ICHI/I$[Z VYmeer pa3pa6aTBIBaTL 1 OCYHICCTBJIATH HU3KOYPOBHCBYIO OIITUMH3AILIUIO l'lpI/IJ'IO)KCHI/Iﬁ B COOTBCTCTBHH C
TCXHHUYCCKHUM 3aTaHUCM




OIIK-6.3: Bradems: nagvikamu cocmaesienusi mexHu4eckou 00KyMeHmauuu no Ucnojlb306AHUIO U Hacmpofme KOMNOHEHmMOo8
npocpamMmHRoO-annapaniioco KOmMnjiekca.

PesyneraTel 00yueHms: Braneer HaBIkaMy HU3KOYPOBHEBOH ONTUMM3AIMN PHIOKEHHH, IPOrPaMMHPOBAHH YCKOPHUTEICH,
COCTaBJICHUS TEXHUYIECKOHN JJOKYMEHTAIINU

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI (MOAYJISA, TIPAKTUKN)

Koxn HaumeHoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATHA / Kype KOHTPOJI
1 Paznen 1. O0yuyenue
1.1 3HAKOMCTBO C TEXHOJIOTMEN OPENCL 3 0

IOHATUE O HEOJJHOPOJHBIX BBIUMCIIMTEJIbHBIX CUCTEMAX 1
[MPOI'PAMMAX UL HUX
/Tema/

1.1.1 IlonATue 0 HEONHOPOAHBIX BHIYMCIUTENBHBIX CUCTEMAX U IIPOrpaMMax Uil HUX. 3 2 3. K,Ko

O6mmas xapakrepuctuka TexHojoruu OpenCL. Co3iaHue npocThIX MPHIIOKESHUH
Ha OpenCL. CrpykTypa mporpammsl st xocta. Kox kernel. /IIp/

1.1.2 3nakomctBo ¢ OpenCL. Co3nanne npocThIX MPUIIOKEHUHN C 3aIIyCKOM Ha 3 4 K, Ko
GPU /J1a6/

1.1.3 ITonroToBka K BHITOJHEHUIO 33aHUH 110 KOHTPOJIBHOM paboTe, MOATOTOBKA K 3 12 K, Ko
TEKyIeMy KOHTpOIo ycrieBaemoctu /Cp/

1.2 PABOTA C PABHbBIMU TUITAMU ITAMATU 1 OTITUMU3ALINUA 3 0

[TPUJIOXXEHUI HA OPENCL
MOJEJIb TAMATU OPENCL
/Tema/

1.2.1 Mopens namsitu OpenCL. Mcnonb30BaHue pa3HBIX THIIOB MAMSITH. 3 2 9, K, Ko

Bekropuzarus BerauciicHuil. MCroIp30BaHue APYTHX CIOCOOOB ONTUMHU3AIMN
Beraucienui. /IIp/

122 Pabota ¢ pa3HBIMH THIIAMU NTAaMSTU U onTUME3anus mpuatoxerns OpenCL Ha 3 4 K, Ko
GPU /JIa6/

1.2.3 IToaroToBKa K BBIMOJHEHUIO 3a]aHUH 1O KOHTPOJBHOM paboTe, MOArOTOBKA K 3 12 K, Ko
TEKyIeMy KOHTpOITo ycrieBaemoctr /Cp/

1.3 OIITUMM3 AL A ITPUJTOXEHUUN JIJISI CUCTEM C OBIIEU ITAMSITBIO 3 0

JEKOMITO3UIINHN 3ATAY
/Tema/

1.3.1 OnTuMuU3aIHst MPUIOKESHUH TS CUCTEM ¢ 00IIel maMsAThi0.VIconbp30BaHme KA1 3 2 9, K, Ko

— TaMSTH, CTIOCOOBI TOBBIICHHS TIPON3BOAUTENBHOCTH. Kamr — ontummsarist Ha
IpuMepe 3a1ad TuHeHHoil anreOpsl. BekTopu3arus kak criocod HU3KOypOBHEBOH
ONTHUMHU3ALNH NpHIokeHNH. CrocoObl ncrosb30Banus Bekropusaunu /TIp/

1.3.2 Hcrnonb30BaHuE KA — MAMSTH 7151 ONITUMHU3ALUN TIPOTPaMM, BEKTOPH3aIUs 3 4 K, Ko
BeraucieHuit  /J1ab/

1.3.3 ITonroToBKAa K BRITOJHEHUIO 33aHUH 110 KOHTPOJIBHOM paboTe, MOJATOTOBKA K 3 12 K, Ko
TEKyIeMy KOHTpoIo ycrieBaemoctu /Cp/
1.4 HN3YYEHUE BUBJIMOTEKHM INTEL MKL. 3 0
CTPYKTYPA INTEL MKL
/Tema/
1.4.1 Nzyuenne oudmmoreku Intel MKL.BLAS, Parallel BLAS, LAPACK, ScaLapack, 3 2 9, K, Ko

PARDISO, Iterative sparse solvers, FFTs. Xpanenue BeKTOpOB, MaTpuIl,
TPEYroJbHBIX, pa3perkeHHbIX MaTpull OcHOBHBIC QyHKIMKA BLAS,
LAPACK. /Tp/

1.4.2 Nzyuenne oudmmorexu Intel MKL /J1a6/ 3 4 K, Ko
143 ITonroToBKAa K BHITOJHEHUIO 3aaHUH 110 KOHTPOJIBHOM PabOTe, MOJATOTOBKA K 3 12 K, Ko
TEKyIeMy KOHTpoIo ycrieBaemoctu /Cp/
2 Pa3znen 2. IlpomeskyTouHasi aTTecTanus
2.1 Ok3amen /Tema/ 3 0
2.1.1 ITonroroBka k 3x3aMeH /JK3aMeH/ 3 35.65 C)
2.1.2 KonrakTHas padota c ITIIC /KoPa/ 3 0.35 6]

[Mpumevanne. ®opmer KoHTpOIISL: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- koHTponmbHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYET 0 MPAKTHUKE.

5. ®OHJI ONEHOYHBIX CPEJICTB

OueHOYHbIE CPEACTBA IUIAHUPYEMBIX PpE3YIbTaTOB OOYYECHUsS IIPEACTaBICHBl B BHAE (QOHIOB oueHOouHbIX cpencts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAIGHBIM HOPMATHBHBIM akToM YyHuBepcurera. ®POC Moxker OBITP TpENCTaBICH B
[Ipunoxenuu x pabodeit mporpamme.




TeMbI MUCBMEHHBIX PA0OT (KOHTPOJIBHAS padoTa)

Ha xoHTposnBbHYIO paboTy CTYICHTY BbIIAEeTCS HHANBHAYAIHOE 3a1aHue (110 BApHaHTaM), 3aKJII0YAIOIIeecs B pa3paboTKe 1o
BapHaHTY HECKOJIBKUX IIPOrpaMM C HCII0JIb30BaHUEM TEXHOJIOIMH MapaJlIeIbHOrO IPOrpaMMUPOBAHHUS.

Pabota BeITIONTHAETCS B TUCBMEHHON (popMme B TedeHue 10 Hemess ¢ MOMEHTA BbIIauH 3aJaHusl. KOHTPOIBHBIA CpOK cradn —
MOCJIEAHUM MECsLl CEMECTpa.

IIpumepHOE comeprkaHne KOHTPOIBHON pabOTHI

1. TUTyNbHBIA JIHCT.

2. DopMyTUpOBKa BapUaHTa 3aJaHMHs.

3. OCHOBHas 4acTh, BKJIIOYAIOLIAS:

1) pellleHye NepBOU 3a1auH,

2) peleHre BTOPOM 3a/1auH,

3) pelIeHne TpeThel 3aaauu,

4). CIHCOK HCTIONB30BAHHBIX NCTOYHHMKOB (BKJIFOYAsh HCTOYHHUKH HTEpHET).

HpI/I OIMMCaHUH PCUICHHBIX 3aJ1a4 HeO6XOZ[I/IMO MMPUBECTHU OMMMCAaHUEC PCIICHHNA C UCIIOJB30BAHUCM JUarpaMm UML, OKpaHHBIX (1)OpM
pa3pa6OTaHHI>IX nporpamm. Taxxe HCO6XOL[I/IMO MOPUBECTHU KOABI IIPOTPaAMM.

IIpaBuna opopmieHHs: KypcoBor pabOThI

- KypcoBas pabora opopmisiercs B penakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucThl (hopmata A4, opueHTAIUs] KHIDKHAS,

- MOJIAA: JIEBOE — 2 CM, OCTaJIBHBIE — IO 1 CM;

- mpudt — Times New Roman;

- pasmep mpudTa 14 pt;

- MEXyCTPOUHBIl uHTEpBan — 1,5;

- ab3auHsblii orcTyn — 1,25 cm;

- HyMepaIs CTpaHHI] CKBO3Has, HOMEp Ha MEpPBO CTpaHMIC HE CTABUTCH;

- B KOHIIE pabOTHl HEOOXOAUM CIMCOK MCTONB30BaHHOM nuTeparypsl cormacao [OCT P 7.0.5 — 2008;
- 00BeM pabOThl 3aBUCHUT OT CTENEHU PACKPBITHS OCHOBHBIX IMYHKTOB KYPCOBOH PabOTHI.

ITpumeps! 3agaHmii K KOHTPOIBHOH padoTe.

BapuanTel nepBoii 3agauu.
Co3znath npoueccsl, KOTOPbIE BEIONHSIOTCS B MOCIEI0BATEIBHOCTH, ONPEAesieMol rpadoM 3amycka B COOTBETCTBUY € Ba-PHAHTOM
3aJJaHus.

BapuanTtsl BTOpoii 3a1a4uu.
Heo6xomumo pa3paboTaTh IporpaMMy, BEITIOTHSIONIYIO MPOCTHIC MATPUIHBIC BEIYUCICHHS IO BApUAHTaM, BEKTOPHU30BaTh
BBIYHUCIICHUS

BapuanTsl Tpetseii 3anaun

Heobxomnmo pa3paboTats mporpamMmy IS TapajuieIbHONH 00paboTKH OOJBIIMX MaTpull. B kadecTBe anropuTMoB 00paboT-Ku
MAaTpUIl MOKHO UCIIOJIB30BaTh anropuTMbl Pokca 1 KoHHOHA yMHOXKEHUS MATPHULL, IPYTrUe aIrOPUTMBI 110 3aJaHUIO IIpe-
MOJaBaTeIsL.

Bomnpocsl npomexyTouHOM aTTecTanuu

I. [osicuuTe 3Tansl paboOTHl MPOrpaMMbl Ha XOcTe (ITOArOTOBKA M 3aIlyCK SApa).

2. [MosicHuTe mapameTpsl 3amaHHoi npenonaBateneM ¢yakiun OpenCL.

3. Uro takoe work-item ? Pabouas rpynma ? Vx HazHaueHwe ?

4. Iosicante Mozmens mamsitu OpenCL.

5. Hasnauenue OpenCL, otnuune or CUDA. TlpeumymecrBa u Henocratku OpenCL

6. Uro Takoe yckopeHune U 3)(EKTHBHOCTD MapauIeIbHON MpOorpaMMbl?

7. Uro Takoe cymepinHeHHOe YCKOpeHHe?

8. s yero Hy)KHa Kel-maMsTh mpoleccopa?

9. ITosicHuTE NOHATHE «KOI'€PEHTHOCTh KELIei».

10. Kaknm oOpa3om obecrieunBaeTcsi KOTepEHTHOCTD KeII-TTaMsATH?

1. [NosicHuTe MOHATHE Mpollecca, NOTOKA, OCHOBHBIE MEXaHU3Mbl CHHXPOHHU3AIUN BBIYHCIUTEIBHBIX TOTOKOB.
12. Yro Takoe mH(pOpManHOHHAs 3aBUCHUMOCTh? Kakue Buabl HHQOPMALMOHHBIX 3aBUCHMOCTed Bbl 3Haere?
13. Pacckaxxnte MexaHU3M PabOTHI IPOTOKOJIOB 00ECIIEUCHHUS KOTEPEeHTHOCTH Kelled Ha mpuMepe mpoTokoia MSI.
14. HazoBure ocHOBHBIE cocTaBmsitomue OpenMP.

15. [osicuute monens mamsitu OpenMP

16. HazoBute ocHOBHBIE pacnapauienuBaroniie KoHerpykunu OpenMP.

17. Kax B OpenMP. ocymiecTBisiercs pacnapajuieTMBaHUE LUKIOB?

18. Kak B OpenMP. OcymectBnsercs 6agaHCHUPOBKa MapauUIeNbHBIX IUKIOB?

19. [TosicHuTe MeXaHM3M MCIIOJIB30BAaHUS MapaJuIeNbHBIX cekiuii OpenMP.

20. Uro Ttakoe aTomMapHas onepauusi, Kputudeckas cekuus B OpenMP?




21. Bapeepras cunxpoHu3amus. Bunsr 6apsepos.
22. Uro takoe MPI?
23. Urto Takoe rpyrmma MmpoueccoB, KOMMyHUKATOp?
24. Kakum o6pa3om ocymiecTBiseTcst 3amyck nmporpamMm MPI?
25. Tuns! ganusix MPI.
26. [IpuBenute npumep npocreinieit nporpammsel MPI.
27. Uro Takoe onepanuu «Todka-Todka» B MPI?
28. Kakue Tums! onepanuii TMma «To4dka-To4ka) Bsl Moxkere Ha3BaTh B MPI?
29. Brokupytomye onepanuyu 0OMeHa THUIA «TOYKA-TOYKA»
30. Hebnokupyromue omnepaniuu 0OMeHa THIIA «TOYKA-TOUKa
31. KonnektuBHble onepanuu.
32. KonnexTuBHas onepamusi pacChlIKd JaHHBIX.
33. KonnexTuBHbIe onepanusi pacrpeneseHus JaHHbIX.
34. KomrexTuBHEIE omeparys cOOpa TaHHBIX.
35. Uro Takoe BEKTOPHU3AlHs BBIYHCICHUN?
36. [IpuBeauTe KpaTKyr0 XapaKTEpUCTHKY pacliupeHuid komana npoueccopa MMX, SSE, AVX.
37. Kakyro poib HTpacT BhIpaBHHBAHUE JAHHBIX MPH BBIMOJHEHHH BEKTOPHBIX HHCTPYKIUH? [IpuBennuTe mpuMepsl.
38. Wntpuncuku. Hasnadyenue. IIpumepsl uCons30BaHus.
39. [Nonnepkka BEKTOpHU3ALMU KOMIMIATOpaMu. [IpumMepsl.
40. Yro Takoe «HEOAHOPOIHAs MapajllesibHas BbIUMCIUTENbHAs cucteMa»? IIpuBenure npumepsl.
6. YAEBHO-METOJANYECKOE U THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbI (MO YJIS,
INPAKTHUKN)
6.1. Pekomenayemas JiuTepatypa
ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBO, To. |  DIEKTPOHHBIN axpec
JI.1 | BanbkoBckuii B. A. PacnapanienuBanue alropuTMOB U IPOTpamM: M.: Panuo u cBs3b,
CTpyKTypHBIH OAXOZ, 1989
JI.2 | Mupenkos H. H. [TapannensHOE IpOrpaMMupOBaHUe s M.: Panuo u cB3b,
MHOTOMO/TY/IbHBIX BBIUHUCIIUTEIBHBIX CUCTEM 1989
JI.3 | AuppeeB A. E., IMapamnensHOE MporpaMMupoBanue: yueb.-meroq. | Bomrorpan:
Erynos B. A. nocooue BoarI TV, 2019
JI.4 | Auppees A. E., [MapannensHOe MPOrpaMMHUPOBaHKE: yIe0.-METO/I. Bonrorpan:
Erynos B. A. nocobne BonrI TV, 2019
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHUKAUMOHHOI ceTn "UHTepHeT"
31 | Pomanenxko A.A., Jlaeckuii FO.M. OnTumu3ariist NpriIoXeHUH ¢ HCTons3oBanneM onbnmorekn Intel MKL
32 | Toymannes b. [IporpammupoBanne GPU npu momomu Python n CUDA
6.3 IlepeueHb MPOrpaMMHOIo odecnevyeHust
6.3.1.1 | Microsoft Visual Studio 2017 Enterprise; JlabopaTopHbie paboThI

6.3.1.2 | Microsoft MPI, GCC, Intel Par-allel Studio XE, Intel MKL; JTabopaTopHbIe paGOTbI

6.4 Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U IJIeKTPOHHBIX O0MOanoTedHbIX cucteM (ABC)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIITUHBI (MO YJIA,
IMPAKTHUKH) /OBOPYIOBAHUE

7.1

JlabopaTopus ceTeBbIX TEXHOJIOTHI / MynbTUMeTUAHBIHN Ki1ace

7.2 | 1) [I9BM Intel DualCore 21Tt / 216 RAM / LCD 19" - 8 wT.; 2) akpan EliteScreens; 3) mpoekrop Acer 1200;

7.3 | Yuebnas nmaboparopus

7.4 | 1) Hoyroyku HP Elitebook 8460p — 4 mrt., 2) Hoyr6yxu HP EliteBook 8570p - 4 mt. 3) Hoyr6yx Lenovo ThinkPad T420

— 4 . 4) skpan EliteScreens; 5) npoekrop Acer 1203; 6) noctyn B IHTepHET U K HAYKOMETPHYESCKUM 0a3aM JaHHBIX

7.5 | Aynutopust A7sl caMOCTOATENBHOM paboThl oOydaromuxcs./YyeOHas MeOesb, KOMIIBIOTEPHAsE TEXHHKA ¢ BO3MOYKHOCTBIO

nozakIoueHus Kk cetn "MHTepHeT" U 00ecnedeHneM 10CTya B JNIEKTPOHHYIO HH(OPMAMOHHO-00pa30BaTENbHYIO CPELY
YHUBEpCHTeTa (AUTATBHBIHN 3211 MH)OPMAIIOHHO-ONOIOTEYHOT0 IEHTPA)

8. METOANYECKHUE YKA3ZAHUA VI OBYHAIOIMXCSA IO OCBOEHHIO TUCIUIIVIMHBI (MO A YJIA,

INPAKTUKHN)

Annpees A. E., Erynos B. A., Kapuxos /I. H., Manonerkos B. A. Peanmu3anus BEIYHCIUTETBHO-HHTCHCHBHBIX aITOPUTMOB Ha
THOPHUIHBIX CUCTEMaX ¢ PeKOH(UIYpHpYEeMbIMH conpoleccopamu: MoHorpadus. Bonrorpan: BonrI TV, 2013

Annpees A. E., Erysos B. A, [llanoasnos O. B. TexHoNO0THY ITpOrpaMMHpPOBAaHISI MHOTOIIPOIIECCOPHBIX CHCTEM: yde. mocodne
Bonrorpazn: BonrI'TY, 2015

Anppees A. E., Erynos B. A. TlapamiensHoe nporpamMmmupoBanue: yue0.-meto1. nocodue Bonrorpaa: BonrI TV, 2019




