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1. HEJU U 3AJAYU OCBOEHUA JUCIUIIJINHbI:

Ienu ocBoeHUs1 TMCUUIIMHBL: (OpMUpPOBaHKE OOMIEKYIbTYPHBIX U MPOPECCUOHANBHBIX
KOMIIETEHIINH, HEOOXOAMMBIX Ui peanu3aliui HH()OPMAIMOHHO-aHAIUTHYECKOM M Hay4HO-
HCCJIEIOBATENILCKOM 1eATeIbHOCTH.

3agaum ocBOeHUS AUCUUILUIMHBI: TPUOOPETEHHE B PAMKaX OCBOSHHSI IPEAYCMOTPEHHOTO
KypCOM 3aHATUN CIEAYIOUIMX 3HAHHWM, YMEHUI M HaBBIKOB, XapaKTEPU3YIOLIUX OIpeleaEHHbIN
ypOBEHBb CHOPMUPOBAHHOCTH IIEJIEBBIX KOMIIETCHIIUHN (CM. moapoOHee 1.3):

1. 3HaHKE apPXUTEKTYPhl COBPEMEHHBIX MaTEMAaTHUECKUX U rpapuecKuX COMPOLIECCOPOB
2. cIOCOOHOCTh CaMOCTOSATENBHO TMOHATh U M3YYUTh ApXHUTEKTYPy BHOBH IMOSIBIISIOLIMXCS
YCKOpHUTEJeH
3. 3nanue npuHIKNIOB pazpadotku [10 ans coBpemennsix GPU
4. opuentupoBatbes B cteke Texnonoruii CUDA mis GPU nVidia
5. 3Hanue cocraBa OuOmmoreku CUDA nns Herpaduueckux BbIYMCICHHUH, yMEHHE
IPUMEHSTh 3TH Oubnuotexu npu paspadortke [10O mist GPU nVidia
6. 3HaHWE AapPXHUTEKTYPhl  BBICOKONPOHM3BOMUTEIBHBIX  IPOLECCOPOB,  MPUHIUIIBI
napauienusma, crangapt OpenMP.
7. yMEHHE CO3/1aBaTh MPUIIOKEHUS ISl MHOTOIIPOIIECCOPHBIX CHCTEM.
8. BlaJieHWE HABbIKAMU MPOEKTUPOBAHHUS PaCHpPEeNEHHBIX MPUIOKEHUN U MPOBEACHUS
aHaJM3a X MPOU3BOIUTEIHHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII:
Huctunnuna «PacnpenesneHHble CUCTEMBI» OTHOCHUTCS K YWCIY JUCHMIUIMH OJoKa
b1.B.1./1B.04.02, npegHa3Ha4eHHOTO MJis CTYIEHTOB, OOYYaIOIIMXCS 1O HampaBICHUIO:
09.03.02 NadopmaliioHHbIE CUCTEMBI U TEXHOJIOTHH.
J11g ycrenHoro u3y4eHus TUCHUTIIMHBI HEOOXOIMMbI 3HAHUS U YMEHHSI, TPUOOpEeTEHHBIE
B pe3yJbTaTe OCBOEHUs KypcoB «J/luckpeTrHass maTeMaTMKa W MaTeMaThuecKas JIOTHUKa,
«udpopmatka U TPOrpaMMHUPOBAHHME» M TOIHOCTHIO HIM YacTHYHO Cc(HOpMHpOBaHHBIC
kommerenrmu [1K-7.
OCHOBHBIE MTOJI0KEHUS JUCIUILUIMHBI UCTIOIb3YIOTCS B IaJbHEHUIIEM MTPU U3YUEHUU TAKUX
JTUCIUTIINH Kak: «ba3bl maHHBIX», « TeXHOIOTUH TPOTPAMMUPOBAHUS.

3. NEPEYEHD IJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHHUS [TO
JTUCHUTILIMHE (MOAYJII0), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIBbTATAMU OCBOEHUS OCHOBHOM
MPO®ECCHUOHAJBHON OBPA3OBATEJBHON ITPOTPAMMBI

IlepeueHs MJIAHUPYEMBIX Pe3yJIbTATOB

Kon u HammeHoBaHHe peau3yemoit 00y4eHHs O JUCHHUILINHE (MOAYJIIO),
KOMIeTeHHH COOTHECEHHBIX ¢ MHIUKATOPAMH 10CTHKEHH S
KOMITeTeHIH
3HaTh:  NPUHLUMIBI  Mapajuleiau3Ma,  CTaHAapT
[1K-6
CriocoGert  poBoHTs  paGotee OpenMP,  npunmunsr  pazpabotku 1O s
P p coBpeMenHbix GPU, coctaB 6ubnuorexkun CUDA nns|
IPOCKTHPOBAHUE ..
HH(OPMALMOHHEIX  CHCTEM 1 HerpagIeCKIX BEIYUCIICHHIA;
pMary Ymerb: npumensaTs Oubnumoreku CUDA  mpy
TEXHOJIOTUI

paspadotke [10 ms GPU nVidia,
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Ilepeyennb MJIaHMPYeMbIX pe3yJIbTATOB

Koa n HaumeHoBaHue peain3yeMoii 00y4eHus Mo AUCHUILINHE (MOYJIIO),
KOMIIeTEHIIMH COOTHECEHHBIX C MHAMKATOPAMHU J0CTHKEHM I
KOMIIeTeHIINH

BJ'IaI[eTBZ MPAKTUICCKUMU HABbIKAMH CO3JIaHHA
HpI/IJIO)KeHI/Iﬁ IAJI1 MHOTOIPpOICCCOPHBIX CUCTEM.

4. ObIIASA TPYAOEMKOCTDH INCHUIIJINHBI
4.1. O0beM AMCHUILIHHBI B 3a49€THBIX eIUHHIAX (Bcero) 4
4.2. O0beM TUCHUILTHHBI 0 BUAAM y4eOHOI padoTsl (B yacax)

®opma 00yueHHs: OuHas

KosmmuyecTBo yacos
(popma o0OyueHus1 ouHasn)
Buj yueOHoi padoThI B 1.4. mo
Bcero mo miany cemecTpam
5
1 2 3
KoHTtakTHas paboTta o0yJaronumxcs ¢ 36 36
MPENOJABaTENIEM B COOTBETCTBUU € Y1
AyIUTOpHBIE 3aHATHUS: 36 36
Jlexnnu - -
CeMHHapB! U IPaKTUYECKUE 3aHATUS 18 18\18*
JlaGopatopHble pabOThl, IPAKTUKYMbI 18 18\18*
CamocrosTenbHas pabora 72 72
dopma TeKyliero KOHTpoJsl 3HaHui U kKoHTpons | TectupoBaHue, TectupoBanue,
CaMOCTOSITEIIbHOM PabOTHI OTIpoC OTIpoC
Kypcosas pabora - -
133;;;1;1) MIPOMEKYTOUHOM aTTecTaluu (3K3aMeH, . SaudT
Bceero yacos mo JUCLIUIIINHE 108 108

dopma 00yueHHs: 3a09Has

dopma 3ms 14
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Kosaun4yecTBo 4acoB
(popma oOyueHnst 3204HasA)

Buj yueOHoi1 padoThI
Yy p B 1.4. no ceccusim
Bcero no miiany
8

1 2 3
KoHnTtakTHas paboTa o0yJaronumxcs ¢ 12 12
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyauTOpHBIC 3aHATHS: 12 12
Jlexuun - -
CemuHapbl U IPAKTUYECKUE 3aHATUS 6 6\6*
JlaGopatopHbie pabOThI, TPAKTUKYMBI 6 6\6*
CamocTosTenpHas padoTta 92 92
@dopma TeKyIIero KOHTPOJIsI 3HaHUK U KOHTpoast | TectupoBanue, TectupoBanue,
CaMOCTOSITENIbHOM pabOTHI orpoc orpoc
KypcoBas pabdora - -
Bunsl npoMeskyTodHO arTecTanuy (3K3aMeH .. ..

P Tt ( ’ 3auéT 3auéT (4)

3a4er)
Bcero 4acoB 1o AuCHUIUIMHE 108 108

*B cuyvae HEe0OX00UMOCU UCNONb308AHUSL 6ylt€6HOM npoyecce YACMUYHO/ UCKTIOYUMETbHO

OucmaHquHHblx 06pa306£lm€]leblx mexHoL02Ull 8 ma@zuue yepes clied yKasoleaenicsa Koauiecmeo 4acoes pa6ombl

HIIC c obyuarowumucs npu npogedeHuu 3aHamuti 6 OUCMAHYUOHHOM hopmame ¢ NPUMEHEHUEM INEKMPOHHO20

0OyUeHusl.

4.3. Coaep:xkanue TUCUMILIUHBI (MoayJisi.) PacnipeneneHue 4acoB mo reMaM M BUAAM

yueOHO# padoThbI:
dopma 00yueHHs: ouHas

Buabl y4eOHBIX 3aHATHI ®opma
AyIMTOpHBIE 3AHATHS 3ansa TEKYUIEr 0
aMocCTo
Ha3panmue IIpakTuye Jladopato e KOHTPO.I5
Bcero pHBIE HHTEP SECTR 3HAHUI
pa3aeioB U TeM CKHE
Jlekuuu padoTHI, aKTHB Hasl
3aHATHS, .
NMPAKTHKY HOM padora
CeMUHAPBI
MbI dopme
1 2 3 4 5 6 7

BBenenne B 12 - 2 2 2 8 TeCTI/IpOBa

pacnpeaejeHHbIe HUE

CHCTEMBbI ’

OIIpoC

Tema 1.1. 12 - 2 2 2 8 Tectuposa

HUE,

OIIpoC
Tema 1.2. 12 - 2 2 2 8 Tectupora
®opma 4us 14
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HHE,
OITpoC
Tema 1.3. 12 - 2 2 2 8 Tectuposa
HUE,
OIpocC
Tema 2.1. 12 - 2 2 2 8 Tectuposa
HUE,
OIIpOC
Tema 2.2. 12 - 2 2 2 8 Tectuposa
HHE,
OITpoC
Tema 3.1. 12 - 2 2 2 8 Tectuposa
HUE,
OIpocC
Tema 3.2. 12 - 2 2 2 8 Tectupos
aHue,
OIpoC
Tema 3.3. 12 - 2 2 2 8 Tectupos
aHue,
OIpocC
HTtoro 108 - 18 18 18 72 -
®dopma 00yueHus: 3a04Has
Buabl yueOHbIX 3aHATHI dopma
AyIAUTOpPHBIE 3aHIATHS 3anga TEeKYIIero
Hazpanne B TpakTaye JlaGopaTo THA B CamocTto KOHTPOIsI
pa3aesioB U TeM cero CKHe PHbIE HHTEP ATETb 3HAHMH
Jlexuun padoThl, aAKTHB Hasi
e NPAKTHKY HOIi padora
CeMHHAPBI MEL e
1 2 3 4 5 6 7
BBenenue B 17 - 1 1 2 10 TCCTI/IpOBa
pacnpeaejaeHHbIC HHE,
CHCTEeMBI onpoc
Tema 1.1. 17 - 1 1 2 10 Tectuposa
HUE,
OITpOC
Tema 1.2. 17 - 1 1 2 10 Tectuposa
HHE,
OIIpocC
Tema 1.3. 17 - 1 1 2 10 Tectuposa
HUE,
OIpocC
Tema 2.1. 17 - 1 1 2 10 Tectuposa
HUE,
OIpocC
Tema 2.2. 19 - 1 1 4 10 Tectuposa
HHE,
OIIpocC
dopma Suz 14
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Tema 3.1. - - - - - 10 Tectuposa
HHE,
ompoc

Tewma 3.2. - - - - - 11 Tectupon
aHue,
OIpoc

Tewma 3.3. - - - - - 11 Tectupon
aHue,
OIpocC

Hroro 108 - 6 6 6 92 -

*B unmepaxmugHoul gopme npogoosmcs 6ce nabopamopuvle pabomsi. Tema u coodepoicarue
sauamus  npueeoenvi 6 nyuxme «JIABOPATOPHBIE PAFOTbI (JIABOPATOPHBIH
IIPAKTHUKYM). Cmonbey «3anamus 6 UHMEpaKmueHol gopme» 8 noocuéme umo2o8 He
yuacmeyem, m.x. 0yonupyem cmonbey «Jlabopamopnas pabomay.

5.COJAEP)KAHUE JUCLHUJIUHBI (MOJLY.JIS)

Jlekuuu He MpeayCMOTPCHBI.

6. TEMbBI IPAKTUYECKHUX U CEMUHAPCKHX 3AHSTHAM

Tema 1. Beeoenue 6 pacnpeoenennvie cucmemol

Tunossle apxurekTypbl pacnpenesneHHbIXx HMC; MHOro3BEeHHBIE CHUCTEMBI; CHCTEMBI C
«TOHKHM» U «TOJICTBIM» KJIHMEHTOM. lleHTpanus3oBaHHas, (aiin-cepBepHasi, KIHMEHT-CEpBepHas
apxutektypel HC. ApXUTEKTYpbl «XocT- TepMuHam», WHTpaHner, onHopanrosas (P2P),
Grid-cucrem, MyJIbTHareHTHBIX CHUCTeM. Pa3pa0oTka KOMIIOHEHTOB MpPHUKJIAJHOTO U
npezcTaBieHns AaHHbIX yueOHoi MC ¢ KITMeHT-cepBepHOM apXUTEKTYpPO.

Paznes 1 IBosonusi rpadpuyeckux ycKopureaen

Tema 1. TI'paduueckuii xouBeitep. Apxutekrypa GPU-ycrpoiictBa. DBosorus
rpapuueckux yckopureneid. [losBieHne u 3BomtonUs rpadUuecKkoro KoHBeiepa.
Texctypsl, weiaepsl. leiinepusie nporeccopsl. OOIIME YepThl BHYTPEHHETO YCTPOCTBA
rpadu4ecKux YCKOpPHUTEIeH pa3HbIX IPOU3BOIUTENEH.

Tewma 2. Uepapxust namatu GPU. KoHncrantHasi, rino0anbHas, TEKCTypHasi, pa3ensemas
namsatb. Bungsl mamsatu B GPU ycrpoiictBax. KoHcTanTHas, rioGanbHasi, TeKCTypHasd,
pa3nenseMas maMmsTh. Pacrnojio)keHMe Ha Trpa@uueckoM YuIe, KelIMpOBaHUE,
orpanuuenust nocryna. O6men manueiMu Mexay GPU u CPU. O6mee BupTyasibHOE
aJipecHOE MPOCTPAHCTBO.

Tema 3. OOmume npuHIMNBl mnoctpoeHss mnporpamMm s GPU.  Mogens
nporpaMmmupoBanus B oOmeid mamsatu. SIMD  (SIMT) w™opens mporpaMmsl.
Knaccudukanuss @nmuana. Mecro GPU B knaccudukanmn dnuana. OTaudus Mojaend
SIMT or knaccuueckoit SIMD-apxurektypsl.

Paznea 2. lIporpammuas mogea» CUDA

Tema 1. IIporpammuas wmogens CUDA. Bsaumopeiicteue CPU->GPU->CPU.
Bsaumoneiictesue CUDA u C/C++. Pacmmupenue sizpika C/C++. BCTpoeHHBIE THITBI

dopma 6 u3 14
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JAHHBIX, JOMOJHUTEIbHBIE S3bIKOBbIE KOHCTpyKuuu. CUDA-6ubnuoreka BpeMeHU
UCIIOJIHEHHS. ATOMAapHBIE OlepaIuu.

Tema 2. Hekotopble aiaropuTMbl 00paboTku MaccuBOB. llapamienbHas pemyKIus.
[TpedukcHas cymma. YcTaHOBKA UM HacTpoiika mporpammuoro obecriedennst CUDA mog
OC cemeiicte Windows u Linux. Pacimmpenue s3bika C/C++. BcTpoeHHBIE THITBI TAHHBIX,
JIOTIOTHUTEIIbHBIC S3bIKOBBIC KOHCTpYKIMU. CUDA-OnOnmoTeka BpeMEHU HCIIOTHCHUS.
Atomapusie onepannu. Komnwisuus CUDA-niporpamm.

Pa3zgen 3. BbicOkOypOBHEBbIE TEXHOJIOTHU Pa3padoOTKH

Tema 1. Hexotopsie yncaeHHBIE aNTOPUTMBI.

[IporpammHas peanu3anusi aJIrOpUuTMa NAPAIIEIBHOTO CYMMHPOBAHHUE 3JIEMEHTOB
onnomepHoro maccuBa Ha GPU. CpaBuenne npousBoautensHocty CPU u GPU-
peanu3anui.

Tema 2. Ilpuknagasie marematudeckue ombamorekn: CUBLAS, CUSPARSE, CUFFT,
CURAND.

[Iporpammuas peanuzauus Ha GPU anropuTmoB: - TpaHCIIOHUPOBAHUS MaTpULbl -
BBIUKCJICHHSI Ynciia "mu" MPH MOMOIIK COCTABHBIX KBAAPATYPHBIX (POPMYII - BHIYUCTICHUS
yucna "mu" metonom MonTte-Kapiio.

Tema 3. BricokoypoBHEBbIe TexHONOruu paspadotku. Benenune B Thrust. Peanuzanms
BBIYMCIICHHSI YUCIa "Mii" COCTaBHBIMY KBaApaTypHbIME (popmyrnamu rpu oMoy Thrust.
CpaBHeHue npou3BoauTeNbHOCTH. BBenenue B mabnonsl C++. dynkrop, ureparop. Ux
peanuzanus Ha C++. ZIP-uteparop. O6mas uneororust Thrust. [Tpumeps! ncnoas30BaHus.
Bzaumogeiicrsue Thrust u CUDA Plain C.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jlabopamopnaa paboma 1: OOumme 4YepTbl BHYTPEHHETO YCTPOMCTBA TIpadUyecKuX
YCKOPUTENEH pa3HbIX IPOU3BOJUTEIEH.

Jlabopamopuaa paooma 2. Bunei namstu B GPU ycrpoiictBax. KoncTanTHas,
rio0anbHas, TEKCTypHasi, pasjensemas namsTb. PacnongoxkeHne Ha rpaguuecKkoM 4uIe,
KelupoBaHue, orpannyeHust nocryna. O0men panabsiMu Mexay GPU u CPU. OOuiee
BHUPTYaJIbHOE aIpECHOE IIPOCTPAHCTBO.

Jlabopamopuaa paboma 3: Knaccudpukanus @munna. Mectro GPU B knaccuduxanuum
@®muaHaA. OTnnuns mogenu SIMT ot kiaccudeckoit SIMD-apXUTEKTYpBI.
Jlabopamopuaa paéoma 4: llporpammuas monens CUDA. BzaumoneiictBue CPU-
>GPU->CPU. Bsaumopeiictsue CUDA wu C/C++. Pacmmpenue s3pika C/CH.
BcerpoeHHble THOBI JTaHHBIX, JOMOJHUTEIbHBIE sA3bIKOBbIE KOHCTpyKuMH. CUDA-
610IMoTEeKa BpEMEHH HCIIOJIHEHHSI. ATOMapHBIE ONepalny.

Jlabopamopuaa paboma 5: llporpammHas peanuzaiusi aJIropuTMa IMMapauieTbHOTO
CYMMHpPOBaHME JIEMEHTOB OJIHOMEpHOro Maccua Ha GPU

Jlabopamopnaa paboma 6: Benenue B mabnonel C++. ®ynkrop, ureparop. Hx
peanuzauus Ha C++. ZIP-uteparop.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PAGOT, PE®GEPATOB

He npegycmotrpensl.

dopma 7u3 14
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9. HEPEYEHbBb BOITPOCOB K 3K3AMEHY (BAYETY)

1. DOsomonus GPU. CoBpemeHHbI# rpaduieckuii KOHBeHep.

2. Apxurektypa rpadudeckoro yckoputenas nVidia. Lleinep. Llleitnepusiii mporeccop.
YnpapieHue NOTOKOM UHCTPYKUUN U TaHHBIX.

3. Bugsl mamsatu GPU. KoncranTras, riobanbHas, TEKCTypHas, pasjeiseMas MaMsTh.
Pacnonoxenue Ha rpaduuecKoM YHIie, KEIUPOBAHUE, OTPAHUYEHUS TOCTYTIA.

4. Tlporpammuas moaens CUDA. Pacmupenue s3pika C/C++. BCTpoeHHBIE THITBI JaHHBIX,
JIOTIOTHUTEJIbHBIE SI3bIKOBBIE KOHCTPYKLIUU.

5. Ilporpammuas moaens CUDA. Pacmupenue s3bika C/C++. CUDA-6ubnnoTexka BpeMeHH
UCIIOJIHEHUS. ATOMapHbIE ONEPALIUH.

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

7. bubnuoteka Thrust. Mneonorus. [lertanu peann3anuu BBIYHCIUTEIBHBIX AITOPUTMOB C
ucnonszoBanueM Thrust. yHkTOp, UTEPATOP, ZIP-UTEPATOP.

8. OmnwummuTte CTpyKTYypYy rpaduueckoro mporeccopa G80.

9. KakoBbI OCHOBHBIE BBIYHCIIUTEIHHBIC BO3MOKHOCTH HUTEBBIX siIep?

10. OnummTe CTPYKTypy MOTOKOBOTO MYJIBTUIIPOLIECCOPA.

11. Kak 10omKHBI OBITh OpraHU30BaHbl BhIUKCICHUS B ipoiieccope G80?

12.B  d9em COCTOAT TPUHIUIBI OpPraHW3alMK W  (QPYHKIMOHUPOBAHUS  MacCHBA
B3aMMOJICHCTBYIOIUX HUTEH?

13. B cooTBeTCTBUU ¢ TEXHUKON MacCHBa B3aWMOJCHUCTBYIONINX HUTEH PAaCIUIINTE OJUH U3

HN3BCCTHBIX BaM AJITOPUTMOB YUCIICHHOI'O HHTCTPHUPOBAHUS.

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOHIUXCS

®dopma 00yueHuUs1 ouHas

Ha3sBanue paszesioB u Bua camocrosiTeIbHOM PadOTHI Oo0bem ®opma
TeM (npopadomka yuebnozo mamepuana, B Hacax KOHTPOJIA
pewenue 3a0ay, pepepam, 00K1ao, (nposepka
KOHmMpPObHasa padboma, no020mMoeKa K peuwienusn
coaue 3auema, IK3ameHa u op.) 3a0au,
pegepama u
op.)
Beenenue B YTEeHHE OCHOBHOU U JONOJHUTEIBHOMU 8 Ompoc
pacnpeeeHHbIE
cHCTeMbI JTUTEPATyPhl, CAMOCTOSITEILHOE
W3YYCeHHE MaTepraa o JINTePaTypPHBIM

dopma 8usz 14



MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET Popma
®-Pabouast nporpamMma JUCIHILTHHEI
HMCTOYHHUKAM;

Tema 1.1. YTEHUE OCHOBHOM W JOMOJHUTEIIBHOMN 8 OIpocC
JUTEPaATyphl, CAMOCTOSITEIIbHOE
M3y4YeHUE MaTepHalia 1o JUTePaTypHbIM
HMCTOYHHUKAM;

Tema 1.2. YTEHUE OCHOBHOM M JOIOJHUTEIBHOMU 8 onpoc
JUTEPaTyphl, CaMOCTOSITEJIbHOE
M3y4eHUEe MaTepuaia 1o JuTepaTypHbIM
HCTOYHUKAM;

Tema 1.3. YTEHHE OCHOBHOM W JIOIOJHUTEIBHOU 8 ITpoBepka
JTUTEPaTypPhI, CaMOCTOSITEIIbHOE pelieHus
M3y4YeHue Marepuaia 1Mo JUTepaTypHbIM 3a1a4
HCTOYHUKAM;

Tema 2.1. CaMOCTOSITEIIbHOE BBITIOJIHCHUE 8 onpoc
MPAKTUYECKUX 3a/1aHuit
PENpOyKTUBHOTO THMHa (OTBETHl Ha
BOIPOCHI, TPEHUPOBOYHBIE YIIPAXKHEHHUS,
3a/1auu, TECTHI);

Tewma 2.2. CaMOCTOSITENIbHOE BBHITIOJTHEHUE 8 [TpoBepka
MPaKTUYECKHUX 3aIaHUI perieHus
pPENpOAYKTUBHOTO THMa (OTBETHl Ha 3aaq
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHHUS,
3aJla4M, TECTHI);

Tema 3.1. CaMOCTOATENIBHOE BBIITOJIHEHUE 8 IIpoBepka
MPaKTUYECKHUX 3a1aHUI peleHus
PENpOYKTUBHOTO THMa (OTBETHl Ha 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAXKHEHMUS,
3a/1auu, TECTHI);

Tewma 3.2. YTEHHE OCHOBHOM W JOMOJHHUTEIbHOMN 8 onpoc
JTUTEpaTypHl, CaMOCTOSITEIIbHOE
M3y4eHue Marepuaia 1Mo JuTepaTypHbIM
HMCTOYHHKAM;

Tewma 3.3. YTEHWE OCHOBHOW U JIOTIOJHHUTEIbHOU 8 ormpoc
JUTEpaTypHl, CaMOCTOSITEIIbHOE
M3y4eHue MaTepHuayia 1Mo JUTepaTypHbIM
HMCTOYHHUKAM;

®dopma 00yueHus: 3a04uHas

Ha3sBanue paszesioB u Bua camocTosiTeqIbHOI padoThI O0bem ®opma
TeM (npopabdomka yuebnozo mamepuana, B Hacax KOHTPOJIA
pewenue 3aoau, pepepam, 00K1ao, (nposepka
KOHmMpPObHan padboma, no020mMoeKa K peuwienusn

coaue 3auema, IK3ameHa u op.) 3a0au,

pegepama u
op.)

Beenenue B YTEeHHE OCHOBHOU U JONOJHUTEIBHOMU 10 OmpocC

pacnpe/eaeHHbIE

®dopma

9us 14




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET Popma
®-Pabouast nporpamMma JUCIHILTHHEI

CHCTeMbI JIUTEPATYPbL, CAMOCTOSITEIBHOE
M3y4YeHUE MaTepHralla 1o JUTEPATYPHBIM
HMCTOYHHUKAM;

Tema 1.1. YTEHHE OCHOBHOU U JIONOJIHUTEIHHON 10 OIpoc
JIUTEPATYPBhI, CAMOCTOSTEIBHOE
M3y4YeHUE MaTepHralla 1o JUTEPATYPHBIM
HMCTOYHHKAM;

Tema 1.2. YTEHUE OCHOBHOW MU JONOJIHUTEILHOU 10 ompoc
JIUTEPATYPBHI, CaMOCTOATEIbHOE
M3y4YeHUEe Marepuaia 1o JIMTepaTypHbIM
HMCTOYHUKAM,;

Tema 1.3. YTEHUE OCHOBHOM W JIONOJHUTEIbHOU 10 [IpoBepka
JIUTEPATYPHI, CaMOCTOATEIbHOE peleHus
M3y4YeHUEe Marepuaia 1o JIMTepaTypHbIM 3a1a4
HMCTOYHUKAM,;

Tema 2.1. CaMOCTOSTENIbHOE BBIIIOJIHEHUE 10 onpoc
MPAKTUYECKUX 3aJjaHul
pPENpOAYKTUBHOTO THMa (OTBETHl Ha
BOIIPOCHI, TPEHUPOBOYHBIC YIIPAKHEHNUS,
3aJla4M, TECTHI);

Tewma 2.2. CaMOCTOSITEIIbHOE BEITIOJTHEHUE 10 [TpoBepka
MMPAKTUYECKUX 3aJJaHUN peLeHus
PENpOYKTUBHOTO THMa (OTBETHl Ha 3a7a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a/1auu, TECTHI);

Tewma 3.1. CaMOCTOATENIBHOE BBITIOJIHEHHUE 10 IIpoBepka
MPAKTUYECKUX 3aJjaHuI peleHus
pPENpOAYKTUBHOTO THMa (OTBETHl Ha 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIPAKHEHNUS,
3aJ1a4M, TECTHI);

Tewma 3.2. YTEHUE OCHOBHOM W JIONOJHUTEIBHOU 11 OIpocC
JIUTEPATYPHI, CaMOCTOATEIbHOE
M3y4YECHUE MaTepUalia 1o JIMTEPATYPHBIM
HMCTOYHUKAM,;

Tema 3.3. YTEHUE OCHOBHOM M JIONOJHUTEIBHOU 11 OIpocC
JIUTEPATYPHI, CaMOCTOATEIbHOE
M3y4ECHUE MaTepualia Mo JIMTEPATYPHBIM
HMCTOYHUKAM,;

10. YYEBHO-METOJANYECKOE U NTH®OPMAILIMOHHOE OBECIIEYEHHUE

JUCIHUIIVINHBI

a) Cniucok peKoMeH/1yeMOi JIMTepaTyphbl

OcHnosenasn tumepamypa:

1. Manssxo, A. A. TlapannensHOe MpOrpaMMHUPOBAaHNE HA OCHOBE TexHoJornii OpenMP,

®opma

10 u3 14




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH TrOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

MPI, CUDA : yuebHOe mocobue s akageMudeckoro 6akaiaspuata / A. A. MansBko. —
2-¢ u3J., ucnp. u jgon. — Mocksa : M3narensctBo FOpaiit, 2019. — 129 ¢. — (Bsicmiee
obpazoBanme). —  ISBN 978-5-534-11827-8. —  Tekcr : dneKTpOHHBIA  //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/446247

2. bBabuues, C.JI. PacripeneiieHHble CHCTEMBI: ydeOHOE TocoOHe s BY30B /
C. JI. badbuues, K. A. KonbkoB. — Mocksa : M3natenscTBo IOpaiit, 2019. — 507 ¢c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-11380-8. — Tekct : 37eKTpOoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/445188

3. Kocsaxos M.C. Beenenue B pacnpeneneHabie Berarcienus / Kocsko M.C.. — CaHKT-
[etepOypr : Yuuepcurer UTMO, 2014. — 155 ¢. — ISBN 2227-8397. — Tekcr :
AJICKTPOHHBINA // DnekTpoHHO-O0MOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:

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

onoanumenvnas aiumepamypa:

1.

Mumenko B.K. ApxuTekTypa BBICOKOIIPOU3BOJIUTENBHBIX BBIUMCIUTEIBHBIX CHUCTEM :
yuebHoe mocobme / Mumenko B.K.. — Hoocubupck : HoBocubupckwuii
rocyapcTBEHHBIN TexHUYeckuil yausepcuret, 2013. — 40 c. — ISBN 978-5-7782-2365-
3. — TexcT : anekTpoHHBIH // DnekTpoHHO-O0nbmuoreunas cuctema IPR BOOKS : [caidT].
— URL: http://www.iprbookshop.ru/44898.html

2. bopeckoB A.B. [Ilapannenbusie Bbruncienus Ha GPU. Apxwutektypa u
nporpammuast moaens CUDA : yue6HOe nmocobue / A.B. bopeckos [u nap.].. — Mocksa :
MocKOBCKH# TOCYAapCTBEHHBINH yHUBepcuTeT nMeHu M.B. Jlomonocosa, 2015. — 336 c.
— ISBN 978-5-19-011058-6. — TekcT : 3MeKTPOHHBIN // DIEKTPOHHO-OUOIHOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/54647.html

3. Cochun B.B. Beenenue B napawiensubie Berurciienns / Cocand B.B., banakmmn
[1.B.. — Canxkr-IlerepOypr : Yuusepcurer UTMO, 2015. — 54 ¢. — ISBN 2227-8397.
— TeKkcT : aneKTpoHHbIH // DnekTpoHHo-0nbnmoteynas cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/68646.html

Yueono-memoouueckas rtumepamypa

1. Bymaes A. A.

MeToamdyeckrue peKOMEHIAIlUH ISl CEMUHAPCKUX (IIPAKTUYISCKUX ) 3aHATHH, TJabopaTOpHO

ro NpakTHUKyMa U CaMOCTOSITeJILHON paboThl «PacripeiesiecHHbIE CHCTEMBID» IJIsI CTYACHTOB
HanpasieHuii 09.03.02 «MHpopManmoOHHBIE CHCTEMBI U TEXHOJIOTUN» (OakalaBpHuar),
11.03.02 «MH}POKOMMYHHKAIITMOHHBIC TEXHOJIOTUH U CUCTEMBbI» (OakanaBpuar)/ Yul'VY,
DOMHUUAT. - 2019. - 3aru. ¢ 3kpaHa. - HeonmyOIUKOBaHHEIN pecypc. - DISKTPOH. TEKCTOBbIS
naH. (1 datin : 473 KB). - Pexxum goctymna: OBC Yal'V. - TexcT : 31eKTPOHHBIIA.

URL: http://lib.ulsu.ru/MegaPro/UserEntry? Action=Link FindDoc&id=42606&idb=0

dopma 11u3 14


https://urait.ru/bcode/446247
https://urait.ru/bcode/445188
http://www.iprbookshop.ru/65816.html
http://www.iprbookshop.ru/44898.html
http://www.iprbookshop.ru/54647.html
http://www.iprbookshop.ru/68646.html
https://www.eclipse.org/

CormacoBaHo:
HauanpHuk oTaemna

obciyxuBanus noas3zoateneit Hb Yal'yV

Benosa O.I1. IZZ 7% 23.10.2024 .

JIOJDKHOCTB COTPpY/IHMKA HaydHOH onbmmoTeku, GO MOJITUCh jara

0) [IporpammHoe o0ecnieueHne

1. MS Windows

2. MS Office

3. Visual Studio Code
4. Eclipse

B) IIpo¢eccuonasibHbIe 6a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0MOINOTEYHBIE CHCTEMBbI:
1.1. [udposoii obpazoBaTenbHbiil pecypc IPRsmart : sanekrpoHHO-0MOIMOTEYHAs cUcTeMa :
caur /OO0 Kommanms «Ai Ilu Ap Memma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Peskum mocTyma: Juist 3aperucTpup. mosib3oBaTeneil. - TekcT :
3JIEKTPOHHBIM.
1.2. OGpasoparensHas mmatgopma FOPAUT : 06pa3oBaTenbHBII pecypc, dIEKTPOHHAS
6ubmoTexa : caiitr / OO0 Dnekrponnoe m3garensctBo FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum mocrtyma: ajst 3aperucTpup. moJib3oBaTeleit. - TeKCT : 2JIeKTPOHHBIMN.
1.3. baza ganHbBIX «OnekTpoHHas OuOmmoreka TexHumdeckoro BY3a (OBC «KoHcymbTaHT
CTYZIEHTa») : DJIEKTPOHHO-O0MOMMoTeuyHas cuctema : cat / OOO Ilomurexpecypc. — Mockga,
[2024]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum nocrtyna: ajis 3apeructpup.
MoJib30BaTeNiel. — TEKCT : 3IIEKTPOHHBIM.
1.4. KoHCynbTaHT Bpaya. DIEKTPOHHAs MEIUIIMHCKas OubinoTeka : 06a3a JaHHBIX : CaWT /
OOOBsbIcmIasi 1IKOJIa OpraHu3alldd W YIpaBJeHUA  3paBOOXpaHeHUuEM-KoMIIeKCHBIN
MEIMIUHCKUI KoHcanTHHr. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYyIIa: JUIS 3apEerucTpup. moyb3oBaresneil. — TeKCT : AIeKTPOHHBIN.
1.5.  Bonpmas meauimHckas OMOIUOTEKA : NIEKTPOHHO-OMOInoTeuHas cuctema : cat / OO0
bykan. —Tomck, [2024]. — URL.: https://www.books-up.ru/ru/library/ . — Pesxxum mocryma: st
3apEerucTpUp. MoJib3oBaresend. — TeKCT : AEKTPOHHBIN.
1.6. OBC Jlanp : snexkTpoHHO-OMOMMOTeuHas cucrema : caidt / OOO DBC Jlanb. — CaHKT-
[TetepOypr,[2024]. — URL: https://e.lanbook.com. — Pexum pocryma: [uis 3aperucTpup.
[10JIb30BaTeleh. — TeKCT : IIEKTPOHHBIM.
1.7.  3BC Znanium.com : aieKTpoHHO-OnOMMoTeHast cucrtema : caiit / OOO 3HaHuyM. -

Mocksa, [2024]. - URL: http://znanium.com . — Pexum jgocTtyma : JUis 3aperducTpup.
[10JIb30BaTEIICH. - TEKCT : AIEKTPOHHBIN.
2. KoncyabrantIlinoc [DnekTpoHHbIN pecypc]: CIIpaBOYHAs  IIpaBoOBas

cucrema. /OO0

«Koncynprant [Tmrocy - DnekTpoH. aaH. - Mocksa : Koncynsrantllntoc, [2024].

3. eLIBRARY.RU: Hayuynas osnextpoHHas Oubnunoreka : caiit / OOO «Hayunas
Onextponnas bubnnoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyma : st
aBTOPU3. MOJIb30BATENEU. — TEKCT : 2JIEKTPOHHBIN

4, ®denepanbHasgs rocygapcrseHHas uH@opmamuonnas cucrema «Hanuonanbuas
3JIeKTPOHHAasi GMOJIHOTEKA» © 3JICKTpOoHHAs Oubnmoteka : caiit / ®T'BY PI'b. — Mocksa, [2024].
— URL: https://H36.pd. — Pexxum nocrtyma : it mosib3oBareneii HaydHoi 0ubmnoTexu. — Tekcr :


http://www.iprbookshop.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://www.rosmedlib.ru/
http://www.books-up.ru/ru/library/
http://znanium.com/
http://elibrary.ru/

3JEKTPOHHBIM.

5. Poccuiickoe odpa3zoBanme : denepanpubiii noptan / yupenutens OIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTpOHHBIIA.
6. JJieKTpOoHHasi Oubamoreynasi cucrema Yal'V : Moaynb «DNeKTpoHHas OHOIHOTEKa»

ABUC Mera-ITPO / OO0 «/lara Dkcnpeccey». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTyIA : JUTsl IOJIb30BaTeNei HaydHON OMOIMOTEKH. — TEKCT : AIEKTPOHHBIN.

CornacoBaHo: )
i) / 227 )
Heceacepiceere O] [Sitceersta HA | // | Al pzy
JIOmKHOCTbL COTPYAHHKA ®UO " noanucs aara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCHUIIJIMHbI:
Aynutopun i TpPOBENEHUS JIEKIHMM, CEMUHApCKUX 3aHATUH, M BBINOJIHEHUS
71ab0paTopHBIX pabOT U MPAKTUKYMOB, JJIsl IPOBEIEHUS TEKYILET0 KOHTPOJIS U MPOMEKYTOUHON
aTTecTalluu, KypcoOBOTO MPOEKTUPOBAHUS, IPYNIIOBBIX U HHAUBUAYAIBHBIX KOHCYIbTAIIUMN.
AynuTopun YKOMJIEKTOBAaHbI ClIEUATN3UPOBAHHON MeOemblo, yueOHOU JOCKON. AyaUTOpPUH
JUIS TIPOBEACHUS JIEKIMI 000py10BaHbl MYJIbTUMEIUNHBIM 000pYIOBaHUEM ISl MPEICTABICHUS
uHpopmanuu Oosbiiol ayautopuu. [lomemieHus Uisi caMOCTOSITENILHOM pabOThl OCHAIIEHBI
KOMIMBIOTEPHBIN TEXHUKON C BOZMOXHOCTHIO TIOIKITFOUCHHS K ceTH «ITHTepHeT» u oOecrieueHrnemM
JOCTYIA K AJIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIBHOM Cpeie, MIEKTPOHHO-ONOIHOTEUHOM
cucreme. [lepeuens oOopyioBaHus, UCOIb3YEMOTO B y4eOHOM IpoOIIECCe:
- MynbTuMeMitHOE 000pyI0BaHKE: KOMIIBIOTEP/HOYTOYK, SKpaH, IPOEKTOP/TEJICBU30D
- KomnrerotrepHas TexHHuKa

13. CHIEHUAJIBHBIE YCJOBUSA AJI51 OBYUAIOIIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 3I0POBbS1

B cnyuae HeoOxoauMocTH, 00y4JaronMMCs U3 YKCIia JUI] C OTPaHUYCHHBIMU BO3MOYKHOCTSIMU
310pOBbs (IO 3asBJICHUIO O0YJAIOMIErocs) MOT'YT IpeIaraThCsl OJIHU U3 CIEAYIOIIUX BapHAHTOB
BOCIIPUATHS HHOOPMALIUU C YIETOM UX MHIUBUAYAIbHBIX MCUX0(DU3UUECKUX 0COOEHHOCTEMH:
- JUI UL C HApYIICHUSIMU 3pEHUsI: B Ie4aTHOU (popMe yBeIHueHHBIM IpudTOoM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B ¢Gopme ayauodaiina (mepeBoa Y4eOHBIX MaTepHaloB B
aynmuodopmart); B medatHoil (opme Ha s3pike bpaiinsg; uHIuUBUIyanbHbIE KOHCYJIBTALUU C
MIPUBJICYEHUEM
TudIoCypI0TIepeBOAUNKA; HHANBUIYAIbHbBIC 3aJaHUS 1 KOHCYJIbTAIlUY;
- JUIS JIUI] C HAPYLIEHUSIMU CIIyXa: B Ie4aTHOU opme; B popMe IIEKTPOHHOTO JJOKYMEHTA;
BHUJIEOMATEpUaANbl € CyOTUTpaMM; WHIUMBUIYaJbHbIE KOHCYJIbTAMU C TPHUBJICUYCHUEM
CYpAOIEepeBOIUNKA; MHIUBUTyaIbHbIC 3aJaHUSI U KOHCYJIbTAIUY;

- JUIS JIUI] C HApYILIEHUSIMH ONIOPHO-/IBUTATEIILHOTO aflfapara: B me4atHoi ¢popme; B popme
AIIEKTPOHHOTO JOKYMEHTA; B popMe ayauodaiina; HANBUAYyAIbHbIE 3aaHUS U KOHCYJIbTALIUU.

B cnyyae HE0OXOIUMOCTH KCIIOJIB30BAHUS B Y4eOHOM MpOIecce YaCTHYHO/UCKIIOUUTEIHHO
JMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOT Ui, opranu3anus padotsl [IIIC ¢ obyuaronumucs ¢
OB3 u wHBanugaMu MpeAyCMAaTPUBACTCS B AIEKTPOHHOU WHGOPMAIMOHHO-00Pa30BaTEIbHOM
Cpelie ¢ yUeTOM MX UHAMBHUAYATbHBIX CHX0(MU3MUECKUX 0COOEHHOCTEH.

PazpaboTunk noteHT kadenpsr TTC bynae A.A.
%ﬂnmg JIOJKHOCTH DUO
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