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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

. N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nporpaMma AUCHUILTHHBI

1. IEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:

Llesin ocBOeHUS AUCUMILUIUHBI: POpMUPOBaHHE OOIIEKYIBTYPHBIX M MPO(PECCHOHATBHBIX
KOMIIETEHIIMM, HEOOXOAMMBIX AJisi peanu3alui UHGOPMAlMOHHO-aHAIIUTUYECKOW M Hay4dHO-
HCCIIEN0BATEIBCKON 1EATEIIHOCTH.

3agauu oCBOEHHUS JMCHUIIJIMHBI: TPUOOpPETEHHE B paMKaX OCBOCHUS MPEAYCMOTPEHHOTO
KYpCOM 3aHSATUM CIEAYIOIINUX 3HAHUM, YMEHUN U HABBIKOB, XAPAKTEPU3YIOLIUX OINpPECIEHHBIN
YPOBEHb CHOPMHUPOBAHHOCTH IEICBBIX KOMIIETCHIIMH (CM. MoapooHee 11.3):

1. 3HaHWE aPXUTEKTYpPbl COBPEMEHHBIX MAaTEMaTHUECKUX U IpapUUECKUX COMPOIIECCOPOB
2. crIOCOOHOCTh CaMOCTOSITENIBHO TMOHSATh M U3YYUTh APXUTEKTYPY BHOBH MOSBISIOLIUXCS
YCKOpHUTEIIEH
3. 3Hanue npuHIKNoB pa3padoTku 1O mis coBpemernHsix GPU
4. opuentupoBatbes B cteke Texunonoruii CUDA mis GPU nVidia
5. 3nanme cocraBa Oubmmoreku CUDA nns Herpaduueckux BbIYMCICHHUH, yMEHHE
IPUMEHSTH 3TH OnbanoTexu mpu paspadotke [10 ams GPU nVidia
6. 3HAHME  aAPXUTEKTYpbl  BBICOKONPOU3BOAUTENIBHBIX  IMPOLECCOPOB,  MPUHIHUIIBI
napauienusma, crangapt OpenMP.
7. yMeHUE CO3AaBaTh MPUIOKEHHUS JIJIsI MHOTOIIPOLIECCOPHBIX CHCTEM.
8. Bla/JieHWE HaBbIKAMU IPOEKTUPOBAHUS PACHPEICIEHHBIX MPUJIOKEHUN U MPOBEACHUS
aHaJIM3a UX MPOU3BOAUTEIHLHOCTH.

2. MECTO JUCIHMIIZIMHBI B CTPYKTYPE OIIOII:
Hucturnnuna «PacnpeiesieHHble CUCTEMBI» OTHOCHUTCS K YHCIy IUCIMIUIMH OJoKa
b1.B.1./1B.09.02, mnpenHa3HAa4eHHOTO I CTYJISHTOB, OOYYAIOIIMXCS TIO0 HAIPABICHUIO:
11.03.02 upokOMMYHHUKAITMOHHBIE TEXHOJIOTUU M CUCTEMBI CBSI3H.
JIJIs yCTIenTHOT0 U3yYeHUs TUCIUTIIMHBI HEOOXOIMMbI 3HAHUS U YMEHHUS, TPHOOPETEHHBIC
B pe3yibTaTe OCBOCHHS KypcoB «JluckperHas marematuka» u «MaremaTHueckas JIOTHKay,
«Madopmarnka W NOPOrpaMMHPOBAHHUE» U TIOJHOCTHIO WM YaCTUYHO CHOPMHUPOBAHHBIE
kommetenuuu I1K-7.
OCHOBHBIE TTOJIOKEHUS TUCIUTUIMHBI UCTIOB3YIOTCS B TAJTbHEHIIIEM MTPU U3YUEHUU TAKUX
JTUCHUIUTNH Kak: «ba3bl JaHHBIX», « TeXHONOTHS MPOTPaMMHUPOBAHUS.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIbTATAMHA OCBOEHUSI OCHOBHOM
MMPOP®PECCHUOHAJBHOMN OBPA3OBATEJIBHOM ITPOT'PAMMBI

Ilepedyenn nuIaHnpyemMbIxX
pe3yJabTAaTOB 00y4eHUs MO
Ko u HamMeHOBaHue pean3yeMol KOMIIETeHIMHU AUCHUILINHE (MOAYJIIO),
COOTHECEHHbIX ¢ HHANKATOPaMH
AOCTHKeHHUsI KOMIIeTeHI Uit

[1K-7 3HATh: MPHUHLMIBI [apaJljIesn3Ma,
Cnoco0eH  OCyWIECTBNISITH ~ HOJATOTOBKY  TUHOBBIX [cTaHzapT  OpenMP,  mpunuumnsl
TEXHUYECKUX TPOEKTOB M TMEPBUYHBIA  KOHTPOJb [pazpabotku 1O nist coBpeMeHHBIX
COOTBETCTBUSA paszpabaThIBa€MBbIX MPOEKTOB u (GPU, cocraB oubnmorekn CUDA s
TEXHUUYECKOHN JOKYMEHTalu1 Ha pa3nuyHble [HerpauuecKuX BHIYUCICHUH,
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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO
VAbSIHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpaMma AUCHUILTHHBI

KO)I N HAUMCHOBAHHE peanmyeMoifl KOMIIETCHIIMH

Ilepeyenb NIaHUPYEMbIX
pe3yJbTAaTOB 00yYeHHSs 10
AMCUHMILINHE (MOIYJIIO),
COOTHECEHHBIX C HHIMKATOPAMH
AOCTHKEHHUsI KOMIIeTeHI Uil

I/IH(l)OKOMMYHI/IKaLII/IOHHBIe 00BEKTHI HallMOHAJIbHBIM H
MCKAYHapPOIHbIM crangapramMm u TCXHUYCCKHUM
periiamMCeHTamM

YMeTb: TNpPUMEHSTh  OHMOIHOTEKH|
CUDA npu pazpadotke 1O nns GPU|
nVidia;

BraneTs: mpakTHYECKUMU HaBBIKAMH
CO3JIaHUS TPHIIOKEHUH IS
MHOTOTIPOIIECCOPHBIX CHCTEM.

4. OBHIAA TPYAOEMKOCTDH JUCHUIIJIINHBI
4.1. O6beM TMCUMILUIHHBI B 32a4€THBIX eIMHUIAX (Bcero) 4
4.2. O0beM THCHUILTHHBI 0 BUAAM y4eOHOI padoTsl (B yacax)

®dopma 00yueHus: OUHast

KosmmuecTBo yacoB
(popma oOyueHust
OYHas)
Bup yueoHoii padoTbi
ry P B 1.4. o
Beeromo | cemecrpam
IUIAHY
6
1 2 3
KonrtakTHas paboTta o0y4aroniuxcs ¢ npenojgaBaTeieM B 54 54
coorBeTcTBUU € YII
AyJIUTOpHBIE 3aHATHSL: 54 54
Jlexun 18 18
CemuHapbl U TPAKTUUECKUE 3aHATHUS - -
JlaGopaTopHbIe pabOThI, TPAKTUKYMBI 36 36
CamocrositensHas paboTta 54 54
@®opma TEeKyIEro KOHTPOJISI 3HAHUN U KOHTPOJIA
CaMOCTOSITENIbHON pabOThI: TECTUPOBAHKE, KOHTP. padoTa,
KOJUIOKBUYM, pedepar u ap. (He MeHee 2 BUIOB)
KypcoBas pabota - -
Bunbr mpomexxyTouHOM aTTecTanuu (3K3aMeH, 3a4eT) 3a4€T 3a4€T
Bcero vyacoB no gucuunianHe 108 108

*B cuyvae He0OX00UMOCU UCNONb308AHUSL 6y'-t€6H0,M npoyecce YACMUYHO/ UCKTIOUUMENbHO

ducmam;uom-tblx 06pa§’06am€ﬂbelx mexHono2ull 8 ma6ﬂuue yepes cieul yKasvleaemces Koaudecmeo 4acoe pa60mbl

®dopma
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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Pabouast mporpaMMa JUCIUIIINHBI

IIIC ¢ obyuaiowumucs npu npogeodeHuy 3aHAMUL 8 OUCMAHYUOHHOM hopmame ¢ NPUMeHeHUeM NeKMPOHHOZO
00yueHus.

4.3. Coaep:xxaHue TMCUUILIHHBI (MoaYyJisi.) PacnipenesieHue 4acoB 1o TeMaM M BHIaM
y4eOHoi1 padoThI:
dopma 00yueHus: OUHas

Buabl yueOHBIX 3aHITHI dopma
AyAUTOpPHBbIE 3aHATHUS 3ans TeKYIIero
Haspanme 5 Mpakruse Jlagoparo | TusB | CamocTo | gomrpoas
Pa3esioB U TeM cero cKHe PHbIE HHTEP ATeab 3HAHUIA
Jlekuun padoThI, AKTHB Hast
— NPAKTHKY HOIi padora
CeMHHAPBI MbL S
1 2 3 4 5 6 7
BBenenue B 12 2 - 4 2 8 TectupoBa
pacnpeejeHHbIE Hue,
CUCTEMBI OHpOC
Tema 1.1. 12 2 - 4 2 8 Tectuposa
HHE,
OIIpOC
Tema 1.2. 12 2 - 4 2 8 Tectuposa
HHUE,
OIIpoC
Tema 1.3. 12 2 - 4 2 8 Tectuposa
HHE,
OIIPOC
Tema 2.1. 12 2 - 4 2 8 Tectuposa
HHE,
oTpoc
Tema 2.2. 12 2 - 4 2 8 Tectuposa
HHE,
OTIpoC
Tema 3.1. 12 2 - 4 2 8 Tectuposa
HHE,
orpoc
Tema 3.2. 12 2 - 4 2 8 Tectupos
aHue,
OTIpoC
Tema 3.3. 12 2 - 4 2 8 Tectupos
aHue,
oIpoc
Hroro 108 18 - 36 18 54 -

*B unmepaxmugHoul gopme npogoosmcs éce nabopamopuvle pabomwsi. Tema u coodepoicanue
sanamus  npugedenvt 6 nynkme «JTABOPATOPHBIE PABOTBI (JIABOPATOPHBIN
IIPAKTUKYM). Cmonbey «3anamus 6 uUHMEpAKmMusHoU ¢hopmey 6 Noocuéme umoz208 He
yuacmeyem, m.x. 0yonupyem cmonbey «Jlabopamopnas pabomay.
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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Pabouast mporpaMMa JUCIUIIINHBI

5.COJAEPY)KAHUE JUCLHUJIUHBI (MOJLY.JIS)

Jlexuiuu He IPeayCMOTPEHBI.

6. TEMbBI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATHAM

Tema 1. Beeoenue 6 pacnpeoenennvie cucmemol

TunoBsle apxuTekTypbl pacnpeseneHHbix MC; MHOrO3BEHHBIE CHCTEMBI; CHUCTEMBI C
«TOHKHM» U «TOJCTBIM» KJIHEHTOM. lleHTpanu3oBaHHas, (aiin-cepBepHasi, KIHMCHT-CEpBEpHas
apxutektypbl MC. ApXHUTEKTypbl «XOCT- TepMuHam», WHTpaHeT, omHopanroBas (P2P),
Grid-cuctem, MyJIbTHAareHTHBIX CHCTEM. Pa3paboTka KOMIIOHCHTOB MPHKJIAIHOTO U
npeacTaBieHus JaHHbIX yueOHoi MC ¢ KIMeHT-CepBepHON apXUTEKTYpPOH.

Pasnen 1 DBosmonns rpaduyeckux ycKopureaeu

Tema 1. I'paduueckuii xouseilep. Apxurekrypa GPU-yctpoiictBa. DOBomronus
rpadpuueckux yckopureneir. IlosiBieHne u sBomonus rpaduuecKoro KoHBeiepa.
Tekctypsl, weiaepsl. Hlelinepusie npoueccopsl. OOLIME YePThl BHYTPEHHETO YCTPOICTBa
rpaduuecKux yCKOpPHUTENeH pa3HbIX MPOU3BOIUTEINICH.

Tewma 2. Uepapxus namaru GPU. KoHncrantHasi, rino0anbHas, TEKCTypHasi, pa3jensiemas
namsate. Bunel mamstu B GPU yctpoiictBax. KoncrantHas, rmobanpHasi, TEKCTypHas,
paszmensemass TaMmATh. PacroiiokeHWe Ha TpadUUYeCKOM YHIE, KEIIMPOBAHHE,
orpannueHusi noctyna. O6men nanueiMu Mexay GPU u CPU. OO6miee BupTyasnbHOE
aJpECHOE IPOCTPAHCTBO.

Tema 3. OOmue mnpuHIMIBI TocTpoeHs mnporpamm mius  GPU.  Mogens
nporpamMmmmupoBanuss B obmei mnamsata. SIMD  (SIMT) wmoxpens mnporpaMmsl.
Knaccudpukanus ®@nmuuna. Mecto GPU B knaccudpukanmu ®Onuana. OTiuyuss MOJEIH
SIMT or knaccuueckoit SIMD-apxutektypsl.

Paznean 2. [Iporpammuas moaeas CUDA

Tema 1. IIporpammuas wmogens CUDA. Bsaumopeiicteue CPU->GPU->CPU.
Bzaumopneiicteue CUDA u C/C++. Pacmmmpenue sas3pika C/C++. BceTpoeHHBIE THITBI
JTAHHBIX, JIOTIOJIHUTENbHbIE sA3bIKOBbIe KOHCTpyKuuH. CUDA-Oubnmorexka BpeMeHH
UCTIOTHEHUS. ATOMapHbIE OTIEpPaIIHH.

Tema 2. Hexoropsle anroput™mbl 00paO0oTkM MaccuBOB. llapaiienbHas peryKIHsl.
[IpedukcHas cymma. YcraHoBKa U HacTpoika nmporpammuoro odecneuenuss CUDA mon
OC cemeiicts Windows u Linux. Pacmupenue s3bika C/C++. BCTpoeHHBIE TUITBI 1aHHBIX,
JIOTIOJTHUTEIIBHBIE 3bIKOBBIE KOHCTPYKIMH. CUDA-Onbmmoreka BpeMeHH HCIOTHEHUSI.
Aromapnsie onepauuu. Kommusanus CUDA -niporpaMm.

Pa3nes 3. BoicOKOypOBHEBbIC TEXHOJIOTHH Pa3padoTKH

Tema 1. HekoTtopele unciaeHHBIE aTOPUTMBI.

[IporpaMMHas peanu3anys airopuTMa MapauIeIbHOTO CYMMHPOBAHHME 3JIEMEHTOB
ogHomepHoro maccuBa Ha GPU. CpaBuenue npousBogutensHoctu CPU u GPU-
peanu3anui.

Tema 2. Ilpuxmanueie matremarudeckue oubmmorexku: CUBLAS, CUSPARSE, CUFFT,
CURAND.

[Iporpammuas peanuzannss Ha GPU anropuTmoB: - TpaHCIIOHHPOBAaHUS MAaTpULbl -
BBIYUCIICHHS yica "mu" PU MOMOIIM COCTaBHBIX KBAaAPATypPHBIX (POPMYII - BEIYHCICHHS
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gyucna "mu" merogom Mounte-Kapio.

Tema 3. BricokoypoBHEBBIE TeXHOJIOTHH pa3padoTku. Beenenue B Thrust. Peanuzarus
BBIYUCIICHHS YKciia "mi" COCTaBHBIMH KBaJIpaTypHbIMU (opMysaMu mpu momoniu Thrust.
CpaBHeHHE MPOU3BOAUTEIHLHOCTH. BBenenue B mabmonsr C++. dyHKTOp, UTEepaTop. Mx
peanuzanus Ha C++. ZIP-ureparop. O6mas uneororust Thrust. [IpumMeps! HCIIOTBE30BaHUS.
Bzaumoneiictsue Thrust 1 CUDA Plain C.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Jlabopamopnasa paboma 1: OOmume yepThl BHYTPEHHEIO YCTpPOMCTBa TpaduuecKux
YCKOpUTENeH pa3HbIX TPOU3BOJUTENCH.

Jlabopamopuaa paooma 2: Bune namstu B GPU ycrpoiictBax. KoHcTanTHas,
riobanpHas, TEKCTypHasi, pa3zaensemMas naMath. Pacronoxkenue Ha rpaguyeckoM 4uIe,
KelupoBaHue, orpannyeHust nocryna. O0men pannbiMu mexay GPU u CPU. OOwiee
BUPTYaJIbHOE aJPECHOE MPOCTPAHCTBO.

Jlabopamopuaa paooma 3: Knaccudpukanus ®@munna. Mecro GPU B knaccuduxanum
®nunna. Otinuusa moaenu SIMT ot knaccuueckoit SIMD-apXuTeKTypsl.
Jlabopamopuaa paéoma 4: llporpammuas moxnens CUDA. Bzaumoneiictsue CPU-
>GPU->CPU. B3zaumopeiicteue CUDA wu C/C++. Pacmupenue s3bika C/CH+.
BcrpoeHHble THUTIIBI  JTaHHBIX, JIOTIOJTHHUTEIbHBIC s3bIKOBBIE KOHCTpyKmuu. CUDA-
OubIMoTeKa BpeMEHH HCIIOTHEHNU. ATOMapHbIE OTepaIiu.

Jlabopamopuaa padéoma 5: llporpamMmmHas peanu3aisi aJIropuTMa MapajuieIbHOTO
CYMMHPOBaHHE 3JIEMEHTOB 0JIHOMEpHOro MaccuBa Ha GPU

Jlabopamopnasa paboma 6: Bpenenwe B mabmonsl C++. ®dynkrop, urepartop. Hx
peanuzauus Ha C++. ZIP-uteparop.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

He npenycmorpensl.

9. HEPEYEHDb BOITPOCOB K 9K3AMEHY (BAYETY)

1. 3pomouus GPU. CoBpemeHHbIH rpaduueckuii KoHBeHep.

2. Apxutexrypa rpapudeckoro yckopurens nVidia. Hleinep. Ieiinepusiit npoueccop.
VYrpapieHrne NI0OTOKOM UHCTPYKIMH U JaHHBIX.

3. Buger mamsatu GPU. KoucranTras, riiodanbHas, TEKCTypHas, pasjeiseMas MaMsTh.
Pacnonokenne Ha rpaguueckoM uuIie, KEIIMpOBaHUE, OTPAaHUYECHHUS JJOCTYTIA.

4. TIporpammuas monens CUDA. Pacmupenue s3bika C/C++. BeTpoeHHbIE THITBI JaHHBIX,
JIOTIOJTHUTEIIBHBIE SI3bIKOBBIE KOHCTPYKIIHH.

5. IIporpammuas moaens CUDA. Pacmupenue sizpika C/C++. CUDA-Oubamnorexa BpeMeHu
UCIIOJTHEHUS. ATOMapHbIE ONEPALIUH.

6. Ilpennasnauenue u crpykrypa oubimorek CUBLAS, CUSPARSE, CURAND.

dopma 6u3 12



MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®dopma

®-Pabouast mporpaMMa JUCIUIIINHBI

7. bubmuoreka Thrust. Mneonorus. Jlertanu peanu3anuu BBIYHCIUTEIBHBIX TOPUTMOB C

ucnonszoBanueM Thrust. yHKTOp, UTEpATOP, ZIP-UTEPATOP.

8. Omnwummmute cTpyKTYpy rpadudeckoro mpoieccopa G8O0.

9. KakoBBHI OCHOBHBIE BEIUHCIUTEIBHEIE BO3MOKHOCTH HUTEBBIX smep?

10. Onumute CTPYKTYpy MOTOKOBOTO MYJIBTHIIPOLIECCOPA.

11. Kak 10JKHBI OBITh OpraHU30BaHbI BEIUKCIICHHS B ipoiieccope G80?

12.B uyem

COCTOAT

MMPUHIOMUIIBI OpraHu3anuuu n

B3aMMO/JICUCTBYIOIINX HUTEH?

(GyHKIMOHUPOBAHUS

13. B cooTBETCTBHM C TEXHUKOW MAacCHBa B3aMMOJICHCTBYIOIINX HUTEH PACTIUIINTE OJUH M3

HN3BCCTHBIX BaM AJITOPUTMOB YUCJICHHOI'O MHTCTPHUPOBAHUS.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIUXCS

®opma 00yueHHs] O4Has

Ha3Banmue pa3aesioB u Bua camocrositeJibHOM padoThI Oo0bem ®opma
TEM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIA
peuienue 3aoau, pegpepam, 00K1ao, (nposepka
KOHmMpoavHaa paboma, n0020moeKa K peuwienus
coaue 3auema, IK3amena u op.) 3aoau,
pegepama u
op.)
Beenenue B YTeHUE OCHOBHOU U JOIOJHUTEILHONU 8 OIpocC
pacnpenegeHHbIE
CHCTEMBI JUTEPATYpPhl, CAMOCTOSITENIHLHOE
M3y4YeHUEe MaTepHrala o JUTepaTypHbIM
HMCTOYHHUKAM;
Tema 1.1. YTE€HHE OCHOBHOM M JOTOJHUTEIbHON 8 OmpocC
JUTEPATYpPhl, CAMOCTOSITENILHOE
M3y4YeHUEe MaTepHuaa 1o JUTePaTypPHbIM
HMCTOYHHUKAM;
Tema 1.2. YT€HHE OCHOBHOM W JOMOJHHUTEIbHOMN 8 onpoc
JUTEpaTypHl, CaMOCTOSITEIIbHOE
M3y4eHre Marepuaia 1o JUTepaTypHbIM
HMCTOYHHKAM;
Tema 1.3. YTEHUE OCHOBHOW M JOIOJHHUTEIBHON 8 IIpoBepka
JUTEpaTypHl, CaMOCTOSITEIIbHOE perieHus
M3y4eHHe Marepuaia 1Mo JUTepaTypHbIM 3a/1a4
HMCTOYHHKAM;
Tema 2.1. CaMOCTOSITENIbHOE BBITIOJIHEHUE 8 onpoc
MPAKTHYECKUX 3aJaHu
dopma 7Tu3 12
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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET ®opva
®-Pabouas nmporpaMma JUCIUILTHHEL
pEnpoyKTUBHOTO THMHa (OTBETHl Ha
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a1a4M, TECThI);

Tema 2.2. CaMOCTOATEIIbHOE BBINIOJTHEHHUE 8 [IpoBepka
MPaKTUYECKUX 3a1aHUI perieHus
pPENpOAYKTUBHOTO THMAa (OTBETHI Ha 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3aJ1a4u, TECTHI);

Tema 3.1. CaMOCTOSITENIbHOE BBITIIOJIHEHUE 8 ITpoBepka
MPaKTUYECKHUX 3a/laHul peuieHus
pEnpoyKTUBHOTO THMNAa (OTBETHl Ha 3a/1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a/1a4M, TECThI);

Tema 3.2. YTEHUE OCHOBHOM W JOIMOJHUTEIBHOMN 8 onpoc
JUTEpaTyphl, CaMOCTOSITEIIbHOE
M3y4yeHue Marepuaia Mo JuTepaTypHbIM
HMCTOYHHKAM;

Tema 3.3. YTEHUE OCHOBHOW U JIOMOJIHUTEIHHOMN 8 onpoc
JUTEpaTyphl, CaMOCTOSITEIIbHOE
M3y4YeHue Marepuaia Mo JuTepaTypHbIM
HMCTOYHHKAM;

®opma 00yueHus: 3a04yHas

Ha3Banmue pa3aesioB u Bua camocrositeJibHOM padoThI Oo0bem ®opma
TEM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIA
peuienue 3aoau, pegpepam, 00K1ao, (nposepka
KOHmMpoavHaa paboma, n0020moeKa K pewienus

coaue 3auema, IK3amena u op.) 3aoau,

pegepama u
op.)

Beenenue B YTEHUE OCHOBHOW M JONIOJHUTEIBHON 10 Orpoc

pacnpeneaeHHbIE

CHCTEMBI JUTEPATYpPhl, CAMOCTOSITENILHOE
M3y4YeHUEe MaTepHuaa 1o JUTePaTypHbIM
HMCTOYHHUKAM;

Tema 1.1. YTEHHUE OCHOBHOM U JIOTIOJTHUTEIBHOM 10 Orpoc
JUTEPATypPhl, CAMOCTOSITENIHLHOE
M3y4YeHUEe MaTepHrala Mo JUTePaTypHbIM
HMCTOYHHKAM;

Tema 1.2. YTEeHWE OCHOBHOW M JOIOJHUTEIBHOU 10 Orpoc
JUTEpaTypHl, CaMOCTOSITEIIbHOE
M3y4eHHe Marepuaia 1Mo JUTepaTypHbIM
HMCTOYHHKAM;

Tema 1.3. YTEHWE OCHOBHOW W JOTOJHHUTEIBHOM 10 [TpoBepka
JUTEpaTypHl, CaMOCTOSITEIIbHOE pereHus
M3y4eHHe Marepuayia Mo JUTepaTypHbIM 3a/1a4
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Tema 2.1. CaMOCTOATEIIbHOE BBINIOJTHEHHUE 10 ompoc
MPAKTUYECKUX 3aJaHul
pENpONyKTUBHOTO THMHa (OTBETHl Ha
BOIIPOCHI, TPEHUPOBOUHBIE YIIPAKHEHUS,
3aJ1a4u, TECTHI);

Tewma 2.2. CaMOCTOSITEIIbHOE BEITIOJTHEHUE 10 [TpoBepka
MPAKTUYECKUX 3aJaHu’ peleHus
pEnpolyKTUBHOTO THMNa (OTBETHl Ha 3aJa4
BOIIPOCHI, TPEHUPOBOYHbBIC yIIPAKHEHUS,
3a/1a4M, TECThI);

Tema 3.1. CaMOCTOSATEIILHOE BBITIOJTHCHUE 10 [TpoBepka
MPAKTUYECKUX 3aJaHu’ peleHus
pPEnpoOIyKTUBHOTO THMa (OTBETHl Ha 3a7a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a/1auu, TECTHI);

Tema 3.2. YTEHUE OCHOBHOW M JONOJHUTEILHOU 11 ompoc
JUTEPaTypHI, CaMOCTOSATEIILHOE
M3y4YeHUEe Marepuaia Mo JUTepaTypHbIM
HCTOYHUKAM;

Tema 3.3. YTEHUE OCHOBHOW M JONOJHUTEILHOU 11 onpoc
JUTEPaTypHI, CaMOCTOSATEIILHOE
M3y4YeHUEe Marepuaia Mo JuTepaTypHbIM
HCTOYHUKAM;

10. YYEBHO-METOANYECKOE U NTH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCIHUIIVINHBI

a) Cnimcok peKoMeH1yeMOoi JInTepaTypbl
Ocnognas numepamypa:

1. Manssxo, A. A. TlapannenbHoe MpOrpaMMHPOBaHNE HA OCHOBE TexHoJorui OpenMP,
MPI, CUDA : yueOHoe nocoOue 1is akaJieMruuecKkoro 6akanaspuata / A. A. MansBko. —
2-e m31., uctp. u aon. — Mocksa : U3narensctBo IOpaiit, 2019. — 129 ¢. — (Bricmiee
oOpazoBanue). —  ISBN 978-5-534-11827-8. —  Tekct : 3NEKTpOHHBIA  //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/446247

2. babuues, C.JI. PacmipeiesieHHbIE CHCTEMBI . ydeOHOe TocoOue st BY30B /
C. JI. badbuues, K. A. KoapkoB. — Mocksa : M3garenscTBo Opaiit, 2019. — 507 ¢. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-11380-8. — Teker : »neKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/445188

3. Kocskos M.C. Beenenue B pacnpeaenennsie Borancienus / KocskoB M.C.. — CaHkT-
[erepOypr : Yausepcurer UTMO, 2014. — 155 ¢. — ISBN 2227-8397. — TekcrT :
AIIEKTPOHHBIN // DnekTpoHHO-OnOMMoTeynast cucrema [PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/65816.html

Jononnumenvuas tumepamypa:

1. MuieHKo B.K. ApXI/ITCKTypa BBICOKOITPOU3BOAUTCIIbHBIX BBIYHUCIWUTCIBHBIX CUCTEM !

yuebHoe mocobue / Mumenko B.K.. — HoBocubupck : HoBocuOupckuit
rocyJIapCTBEHHbIN TexHnyeckuit ynusepcutet, 2013. — 40 ¢. — ISBN 978-5-7782-2365-
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3. — TexcT : anekTpoHHbIH // DnexkTpoHHO-O0nbmmoreunas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/44898.html

2. bopeckoB A.B. [Ilapamnenbusie Bbluucienuss Ha GPU. Apxurektypa u
nporpammuas mojzeias CUDA : yae6Hoe mocobue / A.B. bopeckos [u np.].. — Mocksa :
MocKOBCKH# TOCYIapCTBeHHBIN yHUBepcuTeT nMenu M.B. Jlomonocosa, 2015. — 336 c.
— ISBN 978-5-19-011058-6. — TekcT : 31eKTpOHHBINA // DIEKTPOHHO-OMOINOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/54647.html

3. Cocuun B.B. Beenenue B napauiensubie Berarciiennsi / Cocan B.B., banakmn
I1.B.. — Cankrt-IlerepOypr : Yuuepcurer M'TMO, 2015. — 54 ¢. — ISBN 2227-8397.
— TekcT : 251eKTpOHHBIH // DnekTpoHHO-0nbmmoTeunas cucrema IPR BOOKS : [caiiT]. —
URL.: http://www.iprbookshop.ru/68646.html

Yueono-memoouueckas numepamypa
1. ®unarkuna E. B. Meronuyeckue yka3zaHus Uil CaMOCTOSITEIbHON pabOThI CTYIEHTOB 10

mucnuiuinHe «Pacripenesi€éHHple  BBIYUCICHHS» JUId OakajlaBphara IO HAaIlpaBICHHUIO
09.03.03 - «Ilpuknamnas wundopmatuka» / E. B. ®dwumarkuna. - 2019. - 10 c. -

Heomny6nukoBaHHBIM pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/11060. - Pexum noctyna: ObC Yal'V. -
TekcT : 3IeKTPOHHBIN.

CornacoBaHo:
e

IUPEKTOP HB /_BYPXAHOBA M.M./ & / 16052022

JLO/KHOCTE COTPYAHNKA HAY HOH OHOIHOTEKH DdUO ‘/no;umcn, nara

0) [IporpammMHoOe obecnieueHune

1. MS Windows
2. MS Office
3. Visual Studio Code
4. Eclipse
5. Visual Studio
1. XAMPP (open source).

B) [Ipodeccuonanbubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC CHCTEMBbI:
1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:
1.1. udposoii o6pazoBarenbHbIi pecypc IPRsmart : 3nexTpoHHO-0nbIMOTeUHAs ccTeMa
cait / OOO Kowmmanus «A#t Ilu Ap Memama». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum mocryma: uis 3apeructpup. monb3oBarenedl. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pazoBarensras mwiathopma FOPAMT : oGpasoBaTenbHbIl pecypc, dIEKTPOHHAs
oubamorexa : caiit / OO0 Dnekrponnoe u3matensctBo «FOPAUTy». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum nocryna: ass 3aperucTpup. mob3oBarenei. - TeKCT : dIeKTPOHHBIH.

1.3. baza nanHbIx «2nekTpoHHas Oubnuoteka Texuunueckoro BY3a (3bC «Koncynbrant
CTYAEHTa») : JIEKTPOHHO-OMOIMoTeyHast cucrema : caiit / OOO «Ilonurexpecype». — Mocksa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma: st 3aperucTpup.
[IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbpTaHT Bpayda. DIEKTPOHHAS MEIUIIMHCKAs: OMOIMOTEeKa | 0a3a TaHHBIX : CaiT /
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OOO «Bpicmiasg mikosa OpraHu3allid M yOpPaBIEHUS 3ApaBOOXpaHeHueM-KoMIuieKcHbIN
MEIUIUHCKUI KoHcanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexwum
JIOCTyna: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpmias MeauinHCKass OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
000 «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum nocrymna:
JUISL 3apETUCTPUP. MOJb30BaTENEh. — TEKCT : 2JIEKTPOHHBIN.

1.6. OBC Jlans : anekTpoHHO-O0MOmMoTeuHas cuctema : caiit / OO0 DBC «Jlanby. — CaHKT-
[TerepoOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum goctyma: uis 3aperucTpup.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 5BC Znanium.com : 3JaeKTpOHHO-0ubarnoTeuHas cuctema : caiit / OO0 «3HaHHyM».
- Mocksa, [2023]. - URL: http://znanium.com . — Pexum poctyna : JJisl 3aperUCTPHP.
nojb30BaTese. - TEeKCT : 2JIeKTPOHHBIH.

2. Koncyabrantllimoc [DnekTpoHHBIN pecypc]: cripaBodHas npaBoBas cucrema. / OO0
«Koncynbrant [Inroc» - DnekTpoH. naH. - Mocksa : KoncyasrantlLiroc, [2023].

3. ba3pl JaHHBIX EPUOTUIECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nayunas snekrponnas OubOnuoteka : cadt / OOO «Hayunas
Onekrponnas bubimoreka». — Mockga, [2023]. — URL: http://elibrary.ru. — Pexxum goctyna : st
aBTOPU3. NIOJIb30BATENIEN. — TEKCT : AIEKTPOHHbIN

3.2. DnexrponHas 6udimoteka «M3narensckoro moma «I'pebennukoB» (Grebinnikon) :
anekTponHas Oubamoreka / OOO W] «['pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyna : Ui aBTOPH3. MOJIb30BATEIICH.
— TekcT : 3IeKTpOHHBIN.

4. ®enepanbHas rocyaapcTBeHHass uH@opmamuonnasi cucrema «HanmoHanbHas
JIeKTPOHHAsA OHOJIHOTEKA» : DIICKTPOHHAs OnbaroTeka : caiit / ®I'BY PI'B. — Mocksa, [2023].
— URL: https://u36.pd. — Pexxum goctyna : nis nosb3oBaresneil HayuyHoi 6ubanorexku. — Tekcr :
3JIEKTPOHHBIMN.

5. Poccuiickoe o0pa3zoBanue : henepanpusbii noptai / yapeautenb GTAY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2n1eKTpOHHBIH.

6. DyekTpoHHas oudIHOTEeUHas1 cucteMa Yal'y : Moxynb « DJIeKTpOHHASI OUOINOTEKa
ABUC Mera-ITPO / OO0 «/lara Dxcmpecce». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUTS TTOJIb30BaTeNeld HayqYHOH OMOIMOTeKH. — TEKCT : 3JIeKTPOHHBIH.

CornacoBaHo:

Hosbkaocts cotpyannka YATuT / HUO0 / yxﬁuc nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHbI:

AyauTtopun ISl TIPOBEJEHUs JEKUUM (JEeKIUOHHBIE ayautopun 3 kopryca Yal'y),
CEeMMHApCKUX 3aHATHH (JIeKLMOHHBIE ayauTopud 3 koprnyca Yal'V), and BBITOJHEHHS
1a00paTOPHBIX padOT M MPAKTUKYMOB (IUCIUICHBIC Kitacchl 1 kopmyca Yal'Y), mist mpoBeneHust
TEKYIIEro KOHTPOJISI ¥ MPOMEKYTOYHON aTTecTaluy (JEKIMOHHbIE ayuropun 3 kopryca Yal'y).

AynuTOpUM YKOMIUIEKTOBaHbl CIEUAIU3UPOBAHHOW MeOenblo, y4eOHOM TOCKOM.
AynuTtopuu A7 MPOBEACHUsS JIEKIUil 000pyIOBaHbl MYJIbTUMEIUHHBIM 00OpYIOBAHUEM IS
npenocrabieHuss uHpopmanuu Oosblioi ayaurtopuu. IloMemeHus ans caMOCTOSTENbHON
paboThl  OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOJKIIOYEHUS K CETH
«uTepHeT» M olecnedyeHWeM JOCTyNma K 3JEKTPOHHOM HH(pOMaIMOHHO-00pa3oBaTeIbHON
cpeze, JJEeKTpOHHO-OMOnMMoTeyHol cucrteme. llepeueHb 00OpYyIOBaHHUS, HCIOJNB3YEMOIO B
y4eOHOM Ipoliecce, YKa3bIBAETCS B COOTBETCTBUU CO CBEACHUSIMH O MAaT€PHAIbHO-TEXHUYECKOM
00eCreyeHn! U OCHAIIEHHOCTH 00pa30oBaTeIbHOro Mpoliecca, pa3MeIeHHbIMI Ha O(UIIMATIBLHOM
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caiite Yal'VY B paznene «Csenenus 006 00pa3oBaTeIbHON OpraHu3alum.

13. CIIEHHUAJIBHBIE YCJIOBUSA JJISL OBYYAIOUIUXCS C

OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31I0POBbsA

B cmywae wHeoOxomummocTH, OOyYamOIIMMCS W3 YWCIA JIMI C OTPAaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0pOBbsI (I10 3asBJICHUIO OOYYaIOLIErocsi) MOTYT MpeiaraTbCsi OJHU W3
CICIYIOIIMX BAapUAHTOB BOCHPHUATHS WHPOPMAIMU C YYETOM WX HHIWBUIYAITbHBIX
MCUXO0(PU3NIECKIX 0COOCHHOCTEH:

— JUIS JIMIL C HApYIIECHUSIMU 3pEHHS: B (JOPME IEKTPOHHOTO JOKYMEHTA; WHAWBUyaIbHbIC
KOHCYJIbTAallUM C MpHUBJICYECHUEM THUQIOCYPAONEPEBOUNKA; HHAWBUAYAIbHbIE 3aJaHUS U
KOHCYJIbTaIIH;

— JUIS JIUIL] ¢ HApyLICHUSIMU CITyXa: B meyaTHoU ¢opMme; B (hopMe JIEKTPOHHOTO JOKYMEHTA;
WH/IMBUYalIbHbIE KOHCYJBTAMM C TPHBICYCHUEM CYpPJOINEPEBOAYNKA; HHIMBUIYyaTbHbIC
3aJjaHus ¥ KOHCYJIbTaIlUY;

— JI71s1 JIWIL C HApyIICHUSIMH OTIOPHO-/IBUTATEILHOTO aIiapara: B e4aTHoi ¢popme; B popme
3JIEKTPOHHOTO JOKYMEHTA; UHAUBHUAYaIbHbIE 33aHUS U KOHCYIbTAIIIH.

B ciy4ae HEO0OXOIUMOCTH HCIIOIb30BaAHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKIIIOUUTENBHO JTUCTAHIIMOHHBIX 00pa30oBaTeNbHBIX TEXHOJOTUH, OpraHU3aIusl
pabotel IIIIC ¢ obyuatomumucs ¢ OB3 u uHBanmuaamu mnpegycMaTpUBaeTcs B AJIEKTPOHHOU
nH(OPMaILMOHHO-00pa30BaTEIbHON Cpelie ¢ YYETOM HMX HHIWBUIYATbHBIX MCUXO(PU3NYECKUX
0COOEHHOCTEH.

o
-
PazpaboTunk W noreHT kadeapsl TTC Bynaes A.A.
dmu% JIOJDKHOCTD DdUO
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