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1. OEJIX U 3AJAYU OCBOEHUA JUCHUIIJINHBI:

Lesn ocBOeHUsI TUCHMIIUHBIL: POPMUPOBaHUE OOIIEKYIBTYPHBIX M MPO(PECCHOHATBHBIX
KOMIIETEHIMH, HEOOXOAMMBIX JUIS pealu3aluy WH(POPMAIMOHHO-aHATUTUYECKONH W Hay4YHO-
HCCIIEI0BATENbCKOM 1EATEIbHOCTH.

3agauu ocBOEHUS IMCHHMILIMHBI: IPUOOpPETEHNE B paAMKaX OCBOCHHUS MPEAYCMOTPEHHOTO
KypCOM 3aHSTUH CIEAYIOIIUX 3HAHUM, YMEHUN M HABBIKOB, XapaKTEPHU3YIOUIUX OIPEACIEHHBIN
YpOBeHb C(hOPMHUPOBAHHOCTH IIEJIEBBIX KOMIETCHINN (CM. moapooOHee 11.3):

1. 3HaHWE apXUTEKTYPHI COBPEMEHHBIX MATEMAaTHIECKUX U TPAPHUECKUX COMPOIIECCOPOB
2. crocOoOHOCTh CaMOCTOSITENIBHO MOHATh M U3YYUTh APXUTEKTYPY BHOBB IMOSBISIOLINXCS
YCKOpHUTEIIEeH
3. 3HaHue npuHIUNOB pazpadotku [10 mg coBpemennbix GPU
4. opuentupoBathces B cteke TexHosoruit CUDA mns GPU nVidia
5. 3Hanue cocraBa OubOmmoreku CUDA nans Herpaguueckux BBIYMCIEHUH, yMEHHUE
MPUMEHSTH 3TH 6ubnuoteku npu pazpadortke [10 mig GPU nVidia
6. 3HaHWE  APXMUTEKTYpbl  BBICOKONPOM3BOJAUTENBHBIX  IMPOLECCOPOB,  MPUHLHUIIBI
napamenusma, crtangapt OpenMP.
7. yMeHHe co3/1aBaTh MPUIIOKEHHS 711 MHOTOIIPOLIECCOPHBIX CUCTEM.
8. BlajieHWe HaBbIKAMU MPOEKTUPOBAHMS PACHpPEACNEHHBIX MPHUIOKEHUN U TPOBEACHUS
aHaJIM3a UX MPOU3BOJAUTEIHHOCTH.

2. MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII:
JMuctunnuna «PacripefeneHHple CUCTEMbD» OTHOCHUTCS K YWCIy IUCHUIUIMH OJoKa
b1.B.1./1B.09.02, mnpemHa3HayeHHOro Il CTYJIEHTOB, OOYYAIOIIUXCS 110 HAIpPaBJICHUIO:
11.03.02 MabOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H.
JIy1s1 yerentHoro u3y4eHusl TUCITUTUTMHBI He0OX0IUMbI 3HaHHS U YMEHHS, TPUOOPETEHHBIE
B pe3yibTaTe OCBOCHUS KypcoB «JIluMCkpeTHas mMaremartuka» u «Maremarwdeckas JIOTHKa,
«MHdopmaTtrika W TPOrpaMMHUPOBAHHME» M IOJHOCTHIO WM YacTHYHO C(HOPMHUPOBAHHBIC
xommneTennuu 11K-7.
OCHOBHBIE MTOJI0KEHUS TUCIHUIUIAHBI UCIIONB3YIOTCS B TATBHEHIIIEM ITPU U3YUEHUHU TaKUX
JTUCITUTLINH KakK: «ba3bl JaHHBIX», « TeXHOJIOTHS POrpaMMHUPOBAHHSI.

3. IIEPEYEHbD INIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JTUCLUILIMHE (MOIYJII0), COOTHECEHHBIX C

IJIAHUPYEMbBIMHU PE3YJBTATAMU OCBOEHUS OCHOBHOM

MPOP®ECCHUOHAJBHOMN OBPA3OBATEJBLHOM ITPOT'PAMMBI

ITepedyenb muIaHnpyembIx
pe3yJbTaToB 00y4eHMs 10
Kon u HanMeHoBaHMe peaiu3yeMoil KOMIIeTeHIH AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAUKATOPAMH
MOCTHKEHHSI KOMIIeTEeHIINI

IK-7 3HaTh: MPHUHIMNBI Mapaienn3Ma,
CrocoGeH  OCyIIeCTBIATH  TMOATOTOBKY  THMOBBIX [cTaHmapT  OpenMP,  mpuHIunsl
TEXHUYECKUX TPOEKTOB U TMEPBUYHBIA  KOHTpPOJb [pa3pabotku [1O ans coBpeMeHHBIX
COOTBETCTBUSA pa3pabaThIBacMbIX MIPOEKTOB u |GPU, cocraB 6ubanoreku CUDA s
TEXHUYECKOUI JOKYMEHTAIUU Ha pa3ianyHbIe [HerpadUUYeCKUX BbIYHUCICHHH;
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Koa n HamMeHOBaHuUe pea.lmsyeMoii KOMIICTCHIIUHA

Ilepeyenb niIaHUPYyEMBbIX
pe3yJabTaToB 00y4eHHs 10
JUCUHMILINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHIAUKATOPAMH
AOCTHKEHUS] KOMIIeTeH Ui

MH()OKOMMYHHKAIIMOHHBIC OOBEKTHI HAIMOHAIBHBIM U
MEXKIYyHAapOAHBIM  CTaHAapTaM M TEXHUYECKUM
periaameHTam

YMeTh:  NpPUMEHSATh  OUOIMOTEK
CUDA npu pazpabotke 1O nns GP
nVidia;

Bragers: MpakTHIECKIMHU HaBBIKAMH
CO3JaHUs IPUIIOKEHNUN JUIst

MHOT'OITPOLICCCOPHBIX CUCTCM.

4. OBLIASA TPYIAOEMKOCTH JUCIHUIIJIMHBI
4.1. O0beM QUCHUILIHHBI B 3a4ETHBIX eIMHUIAX (Bcero) 4
4.2. O0beM TUCIUIIMHBI M0 BUIAM y4eOHOI padoThl (B yacax)

®dopma o0yueHus . ouHas

KoauuecTBo yacon
(popma oOyuenus
O4YHAas)
Bup yuye6Hoii paboThi
ry P B 1.4. mo
Beero mo | cemecrpam
JIaHy
6
1 2 3
KoHnTtakTHas paboTta oOy4Jarommxcs ¢ mpernoaaBaTesieM B 54 54
cootBeTcTBUU € YII
AyIUTOpHBIC 3aHATHS: 54 54
Jlexuun 18 18
CeMuHapbl U IPAKTUYCCKUC 3aHATHUS - -
JlaGopaTopHbIe pabOTHI, TPAKTUKYMBbI 36 36
CamocrosTenpHas padoTra 54 54
dopma TeKyIero KOHTPOJIA 3HAHUH U KOHTPOJIS
CaMOCTOSTEIIbHON paOOThI: TECTUPOBAHKUE, KOHTP. padoTa,
KOJJIOKBUYM, pedepar u Ap. (He MeHee 2 BUOB)
Kypcosas paborta - -
Buel mpoMexxyTOYHOH aTTecTaluu (9K3aMeH, 3a4eT) 34T 3a4€T
Bcero yacos mo gucIuIiInHe 108 108

*B cryuae HeobX00uUMOCmU UCNOIb308AHUSL 8 YYeOHOM npoyecce YacmuiHo/ UCKTIOYUMETbHO
OUCMAHYUOHHBIX 0OPA308AMENLHBIX MEXHON02ULL 8 Mabauye uepes Cleul YKA3bleaemcest KOIUYeCcmeao 4acos8 pabonvl
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HIIC ¢ obyyarowumucs npu nposedenuu 3aHamuil 8 OUCAHYUOHHOM popmame ¢ RPUMEHEHUEM INEKMPOHHO20

00yuenusl.

4.3. ConepxxaHue TMCUMILIHHBI (MoayJisi.) Pacnpenesienue 4acoB no reMaM M BUJIaM

y4eOHoi1 padoThI:
dopma oOyueHUs: ouHas
Buabl yueOHBIX 3aHATHH (DopMa
AyAUTOpHBbIE 3aHSITHS 3ann TeKyIIero
Hazpanme B MpaxTaye Jladopato tua B | Camocro KOHTPOJIsI
pa3/iesioB H TeM cero CKHe PHbIC HHTEP ATETD 3HAHM
Jlexuun padoThl, aKTHB Hast
S— NPAKTHKY HOIt padora
ceMHHAPbI
MBI dopme
1 2 3 4 5 6 7
Beenenne B 12 2 - 4 2 8 Tectuposa
pacnpeae/JieHHbIe HUE,
CHCTEMBI ompoc
Tema 1.1. 12 2 - 4 2 8 Tectuposa
HUE,
orpoc
Tema 1.2. 12 2 - 4 2 8 Tectuposa
HUE,
onpoc
Tema 1.3. 12 2 - 4 2 8 Tectuposa
HUE,
onpoc
Tema 2.1. 12 2 - 4 2 8 Tectuposa
HUE,
onpoc
Tema 2.2. 12 2 - 4 2 8 TectupoBa
HUE,
onpoc
Tema 3.1. 12 2 - 4 2 8 TectupoBa
HUE,
onpoc
Tema 3.2. 12 2 - 4 2 8 Tectupos
aHue,
onpoc
Tema 3.3. 12 2 - 4 2 8 Tectupos
aHue,
0onpoc
Hroro 108 18 - 36 18 54 -

*B unmepaxmuenoii ¢hopme npogoosmcs éce nabopamopusie pabomsi. Tema u codepwcarue

SAHANMUA

npugeoeHvl 8

nyHKme
IIPAKTUKYM). Cmonbey «3anamus 6

yuacmeyem, m.K. 0yonupyem cmonabey «Jlabopamopnas pabomay.

dopma

«JIABOPATOPHBIE PABOTBI (JIABOPATOPHbIU
UHmMepaKmuenol gopme» 6 noocuéme umoz208 He
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5.COAEP KAHUE JUCHUJINHBI (MOAYJISA)

Jlexuuu He PeyCMOTPEHBI.

6. TEMbI IPAKTUYECKHNX U CEMUHAPCKHX 3AHSTUAM

Tema 1. Beeoenue 6 pacnpedenennvle cucmemol

Tunosble apxutektypsl pacnpeneneHHbix MC; MHOro3BeHHBIE CHCTEMBI; CHCTEMBI C
«TOHKHM» U «TOJCTBIM» KIHMEHTOM. lleHTpanu3oBaHHas, (aiin-cepBepHasi, KIMEHT-CEpBEpHas
apxutektypel HC. ApXUTEKTypel «XOCT- TepMuHam», HWHrpaner, oaHopanroBas (P2P),
Grid-cucrem, MyJIbTHareHTHBIX CHCTEeM. Pa3paboTka KOMIIOHEHTOB TMPHUKIAJHOTO |
npeacTaBieHus JaHHbIX yaeOHoi MC ¢ KiMeHT-cepBepHOM apXUTEKTYPOH.

Pasnen 1 JBononus rpaguyecknux yckopuresen

Tema 1. I'paduueckuit xoneilep. Apxurekrypa GPU-yctpoiictBa. IBomronus
rpadpuueckux yckoputenei. IlosiBieHne u sBonouMs Trpaduyeckoro KoHBelepa.
Texctypsl, melaepsl. Lleitaepusie nporeccopsl. OOIIKE 4epThl BHYTPEHHETO YCTPOMCTBA
rpaduuecKkux yckopuTesae pa3HbIX MPOU3BOIUTENEH.

Tema 2. Uepapxus namsta GPU. KoncrantHas, rio0anbHasi, TEKCTypHasi, pa3aeinseMast
namate. Bunel mamstu B GPU ycrpoiictBax. KoHcranTHas, rimo0anbHasi, TEKCTypHas,
paznenseMas mnamsaTh. PacronokeHne Ha rpa@UueckoM YuIe, KEIIUPOBaHUE,
orpannyeHust aocryna. Oomen nanaeiMu Mexay GPU u CPU. OOmee BUpTyasbHOE
aJpeCHOE MPOCTPAHCTBO.

Tema 3. OOmwme mnpuHIHOBI nocTpoeHss mnporpamm mius  GPU.  Monens
nporpaMMMupoBanus B obmiedt mamsatu. SIMD (SIMT) wmoapens mporpammel.
Knaccudukanus @muana. Mecto GPU B kmaccudukanuu dnuaaa. OTaudus Moaenu
SIMT ot kiaccuueckoit SIMD-apXUTEKTYpHI.

Pa3znea 2. Ilporpammuas moaes CUDA

Tema 1. IIporpammuas wmozgens CUDA. BizaumoneiicteBue CPU->GPU->CPU.
Bzanmopeiicteue CUDA u C/C++. Pacmmpenue sizpika C/C++. BceTpoeHHBIE THITBI
JAHHBIX, JIOTIOJHUTEIbHBIE S3bIKOBbIE KOHCTpyKuuu. CUDA-6uOianoreka BpeMeHU
WCIIOJHEHUS. ATOMapHbIE ONEPALIUH.

Tema 2. Hekotopsle anropuTMbl 00pabOTKM MaccuBOB. I[lapamienbHas pemyKIus.
[IpedukcHas cymma. YcraHoBKa U HacTpoiika nporpammHoro obecneuenus CUDA mnoa
OC cemeiicte Windows u Linux. Pacmmpenue s3bika C/C++. BcTpoeHHbIE THITBI TAHHBIX,
JIOTIOJIHUTENbHBIC S3bIKOBbIE KOHCTpYKIUU. CUDA-O6u0nuoTexka BpeMEHU HCIOTHEHHUS.
Atomapnsie onepauuu. Komnumsnus CUDA-iporpamm.

Pa3nen 3. BbicOKOYpOBHEBbIE TEXHOJIOTMHU Pa3padloTKu

Tema 1. HexoTopble 4nCIEHHBIE AITOPUTMBI.

[IporpamMmmHass peanuzanus airopuTMa NapaJIEIbHOTO CYMMHUPOBAHUE 3JIEMEHTOB
onHomepHoro maccuBa Ha (GPU. CpaBrenue npoussoautensHocty CPU u GPU-
peanu3anuii.

Tema 2. Ilpuxnagusie marematudeckue 6mdmmoreku: CUBLAS, CUSPARSE, CUFFT,
CURAND.

[Iporpammuas peanuzauuss Ha GPU anropuTMoB: - TpaHCHOHUPOBAHUS MATPHUIIBI -
BBIYHCIIEHUS YKcia "mu'" Mpu MOMOIIH COCTaBHBIX KBAJPATYyPHBIX (OPMYI - BBIYUCICHUS
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yucna "mu" metonom Monte-Kapio.

Tema 3. BoicokoypoBHEBBIE TeXHOJIOTUH pa3paboTku. Beenenne B Thrust. Peanuzanus
BBIYHCIICHUS YnciIa "Mu" COCTaBHBIMU KBapaTypHBIMH (hopmyaamu rpu momoru Thrust.
CpaBHeHue npousBoauTenbHOCcTU. BBenenue B madnonsr C++. dynkrop, urepatop. Mx
peanmzanus Ha C++. ZIP-urepatop. O6mas uneororus Thrust. [Ipumepsl HCIIOIB30BaHUS.
Bzanmopeiicteue Thrust u CUDA Plain C.

7.JIABOPATOPHBIE PABOTbBI, IPAKTUKYMbI

Jlabopamopnaa paboma 1: OO6mue 4epTbl BHYTPEHHErO YCTpOMCTBa rpaduuecKux
YCKOpUTENEH pa3HbIX IPOU3BOAUTENEH.

Jlabopamopuaa paboma 2: Bunpr namatu B GPU yctpoiictBax. KoncranTHas,
riobanpHasi, TEKCTypHasi, paszenseMas nmaMath. PacnonokeHne Ha rpaguueckoM yuIe,
KelupoBaHue, orpannyeHus aoctyna. Oomen ganueiMu Mexay GPU u CPU. OOmiee
BUPTYaJIbHOE aJJPECHOE NMPOCTPAHCTBO.

Jlabopamopuaa paooma 3: Knaccuduxamus ®mana. Mecro GPU B knaccuduxaum
®nuaHa. OTimuusa Mmogenu SIMT ot knaccuueckoit SIMD-apXuTeKTypsl.
Jlabopamopnasa paooma 4: llporpammuas monens CUDA. Bzaumopeiicteue CPU-
>GPU->CPU. Bzammopeiicteue CUDA wu C/C++. Pacmmpenme s3pika C/Ct+t.
BcerpoenHble THINBI TaHHBIX, JONOJHUTENbHBbIE sA3BIKOBbIE KOHCTpykuuu. CUDA-
O6uOIMoTEKa BpEMEHH HCIIOIHEHN. ATOMapHbIE ONEpaliH.

Jlabopamopnasa padoma 5: llporpamMmHas peanuzanus alropuTMa NapauieIbHOTO
CYMMMPOBAHHUE JIEMEHTOB OJJHOMEpHOro MaccuBa Ha GPU

Jlabopamopuaa paboma 6: Bpenenune B 1mabnonsl C++. DynkTop, mreparop. Mx
peanuzanus Ha C++. ZIP-uteparop.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

He npenycmoTpeHs!.

9. HEPEYEHbB BOIIPOCOB K 9K3AMEHY (BAYETY)

1. Osomrouusa GPU. CoBpemenHslil rpaduueckuii KOHBeHep.

2. Apxwurektypa rpadudeckoro yckopurens nVidia. Ileitnep. leitnepusiit mpoueccop.
VYnpaBieHrne NOTOKOM HHCTPYKLUI U JaHHBIX.

3. Bugbsl nmamsatu GPU. KoncrantHas, rinobanbHas, TEKCTypHas, pasjenseMas MaMATh.
Pacnonoxenue Ha rpau4eckoM yuIe, KeIIMpoBaHHe, OrPaHUYEHUS JIOCTYTIA.

4. Tlporpammuas mozens CUDA. Pacmupenue s3bika C/C++. BeTpoeHHbIe THIIBI JaHHBIX,
JIONIOJTHUTEIbHBIE S3bIKOBbIE KOHCTPYKLIUH.

5. Iporpammuas monens CUDA. Pacumpenue sizpika C/C++. CUDA -O0ubaroTtexa BpeMeHH
UCIIOJHEHUs. ATOMapHbIE ONEPaIUH.

6. IIpennasnauenue u crpykrypa 6ubimorek CUBLAS, CUSPARSE, CURAND.
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7. bubmuotexa Thrust. Mneonorus. [letanu peanuzanuy BBIYHCIUTEIBHBIX aJTOPUTMOB C

ucnonb3oBanueM Thrust. DyHkTOp, HTEpaTOp, ZIp-UTEPATOP.

8. Ommmute cTpykTypy rpaduueckoro mporeccopa G8O.

9. KakoBBHI OCHOBHBIE BEIUHUCIUTEIBHEIE BO3SMOKHOCTH HUTEBBIX smep‘?

10. OnumuTe CTPYKTYpY HOTOKOBOTO MYJIBTHIIPOLIECCOPA.

11. Kak 10JKHBI OBITH OpraHU30BaHbI BEIYMCICHHS B TIporieccope G80?

12.B  uem

COCTOAT

MMPUHOUIIBI oprannu3anvun n

B3aUMO/ICHCTBYIOINUX HUTEN?

(yHKIIMOHUPOBAHUS

13. B cOOTBETCTBHH C TEXHUKOW MacCHBa B3aMMOJCHCTBYIONINX HUTEH PACIUIINTE OJWH W3

HU3BCCTHBIX BaM aJITOPUTMOB YHUCJIICHHOI'O UHTCTPUPOBAHHA.

10. CAMOCTOSITEJBHASI PABOTA OBYUYAIOLIUXCS

®opma oOyueHus: oyHas

Ha3Banue pa3jesnoB n Buja camocrositeibHOM padoThI O0bem ®opma
TeM (npopabdomka yuebnozo mamepuana, B yacax KOHTPOJIS
peuwienue 3aoau, pegpepam, 00K1ao, (nposepka
KOHmMPONbHAA padoma, n0020MOGKa K pewienus
coaue 3auema, IK3amena u op.) 3aoau,
pedepama u
op.)
Beenenue B YTeHUE OCHOBHOU U JONOJHUTEILHON 8 orpoc
pacnpeaejieHHble
CHCTEMbI JUTEPATYPBL, CAMOCTOSITEIILHOE
U3y4YEHUE MaTepuaa 1o JUTepaTyPHbIM
VCTOYHUKAM;
Tema 1.1. YTEHHE OCHOBHOM U TOTIOJTHUTEIBHON 8 oIpoc
JUTEPATYPBL, CAMOCTOSITENILHOE
M3y4YeHUE MaTepuala 1o JUTepaTypHbIM
MCTOYHUKAM;
Tema 1.2. YT€HUE OCHOBHOH U JOIIOJHUTEIHLHOU 8 onpoc
JUTEPATYPBHI, CaMOCTOSTENIbHOE
M3y4YeHUE Marepuaia 1Mo JIMTepaTypHbIM
MCTOYHHKAM;
Tema 1.3. YTCHUE OCHOBHOW U JOIOJHUTEIBHOU 8 IIposepka
JUTEPATYPBHI, CaMOCTOSTENIbHOE peuieHus
U3y4YeHUEe Marepuaia Mo JMTepaTypHbIM 3a1a4
VCTOYHUKAM;
Tewma 2.1. CaMOCTOSITEIIbHOE BBITIOJIHEHUE 8 omnpoc
MPAKTUYECKHUX 3a/IaHUI
dopma 7Tu3 12
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VYIbIHOBCKUI rOCY1apCTBEHHbIA YHUBEPCUTET Popma
®-Paboyast mporpaMMa IUCIHUILUINHEI
penpoayKTUBHOrO TUNa (OTBETHI Ha
BOINPOCHI, TPEHUPOBOYHBIEC YIIPAKHEHUS,
3a/1a4yu, TECTHI);

Tema 2.2. CaMOCTOSITEIIbHOE BBITIOJTHCHUE 8 [TpoBepka
MPAKTUYECKHUX 3aaHui pereHus
penpoayKTUBHOrO TuNa (OTBETHI Ha 3a7a4
BOIIPOCHI, TPEHUPOBOYHbBIEC YIIPAXKHEHHS,
3a/1auu, TECTHI);

Tema 3.1. CaMOCTOATENIBHOE BBIITOJIHEHUE 8 IIpoBepka
MPAKTUYECKHUX 3aJaHui peteHus
pernpoayKTUBHOTO TUNa (OTBETHI Ha 3aaa4
BOINPOCHI, TPEHUPOBOYHBIEC YIIPAKHEHUS,
3a/1a4yu, TECTHI);

Tewma 3.2. YTEHHE OCHOBHOM W JONOJHHUTEIbHON 8 onpoc
JUTEPaTyphl, CaMOCTOATEIIbHOE
W3y4YeHUE MaTepuania Mo JUTEepaTypPHbIM
HWCTOYHHKAM;

Tema 3.3. YTEHHE OCHOBHOM W JOMOJHUTEIbHOM 8 onpoc
JUTEPaTypPhl, CaMOCTOATEIIbHOE
U3y4YeHUE MaTepuania Mo JUTEepaTypHbIM
HCTOYHHKAM;

®dopma oOyueHus 3aouHas

Ha3Banue pa3aesioB u Bua camocrosiTeibHOM padoThI Oo0bem Popma
TeM (npopabdomka yuebnozo mamepuana, B yacax KOHTPOJIS
peuwienue 3aoau, pegpepam, 00K1ao, (nposepka
KOHmMPONbHAA padoma, n0020MOGKa K pewenus

coaue 3auema, IK3amena u op.) 3a0au,

pedpepama u
op.)

Beenenue B YTEHUE OCHOBHOU U JONOJHUTEILHON 10 OIIpOC

pacnpeaejieHHble

CHCTEMBI JUTEPATYPBL, CAMOCTOSITEIILHOE
U3y4YEHUE MaTepuaa 1o JUTepaTypHbIM
MCTOYHUKAM;

Tewma 1.1. YTEHUE OCHOBHOW U JOTOJHUTEIBHOU 10 0IIpoc
JUTEPATYPhL, CAMOCTOSITENILHOE
M3y4YeHUE MaTepuaa 1o JUTepaTypPHbIM
MCTOYHUKAM;

Tema 1.2. YTEHHE OCHOBHOM M JONOJHUTEJIbHON 10 orpoc
JUTEPATYPHI, CaMOCTOATENIbHOE
M3y4YEeHHE MaTepualia 1o JUTEPATypPHbIM
MCTOYHHKAM;

Tema 1.3. YTCHUE OCHOBHOW U JOIOJHUTEIBHOU 10 IIposepka
JIUTEPATYPHI, CaMOCTOATEIIbHOE peleHus
HW3y4YECHUE MaTepuaia I0 JUTEePaTyPHbIM 3a1a4
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MI/IHI/ICTepCTBOVHayKPI 1 BBICILIETO 5)6pa3013aH14;1 PO Dopma
VIbsSIHOBCKUI TOCYAapCTBEHHBIU YHUBEPCUTET
®-Paboyast mporpaMMa IUCIHUILUINHEI
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Tema 2.1. CaMOCTOSATEIILHOE BBITIOJTHCHUE 10 oIpoc
[IPAKTUYCCKUX 3a1aHAI
penpoayKTUBHOrO TUNa (OTBETHI Ha
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a/1auu, TECTHI);

Tema 2.2. CaMOCTOSITENTEHOE BBITIOJIHEHHE 10 [TpoBepka
MPaKTUYECKUX 3aJaHu’ perieHus
penpoayKTUBHOrO TuNa (OTBETHI Ha 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a/1a4yu, TECTHI);

Tema 3.1. CaMOCTOSITENTEHOE BBITIOJTHEHHE 10 [TpoBepka
MPAKTUYECKUX 3aJaHuH perieHus
penpoayKTUBHOrOo TuNa (OTBETHI Ha 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3aJ1a4M, TECThI);

Tema 3.2. YTEHUE OCHOBHOW M JIOIOJHUTEIBHOU 11 orpoc
JUTEPATYPHI, CaMOCTOSTEIIFHOE
M3y4YeHHE MaTepuasa Mo JIUTePaTypHBIM
HCTOYHHKAM;

Tema 3.3. YTEHWE OCHOBHOW W JOTOJHHUTEIBHOM 11 orpoc
JUTEPATYPHI, CaMOCTOSTEIIbHOC
M3y4YeHHE MaTepuaja Mo JIMTePaTypHBIM
HCTOYHHKAM;

10. VYYEBHO-METOJIMYECKOE M NH®OPMAIIMOHHOE OBECITEYEHWE
TACIATLITAHBI

a) Cnucok peKoMeH/1yeMoii JIuTepaTypbl
Ocnognaa numepamypa:

1. Manssxo, A. A. TlapamiensHoe IporpaMMHUpPOBaHNE Ha OCHOBE TexHoJoruii OpenMP,
MPI, CUDA : yueGHOE mocoOue 15 akajeMuueckoro oakaiaspuara / A. A. MansBko. —
2-e u3a., ucnp. u aon. — Mocksa : M3garensctBo HOpaiit, 2019. — 129 ¢. — (Bricmiee
obpazoBanme). —  ISBN 978-5-534-11827-8. —  Tekcr :  DJCKTpOHHBIA  //
OopazoBarenbHas wiathopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/446247

2. Babuues, C.JI. PacupeneneHHble CHCTEMBI . y4eOHOe Imocobue s By30B /
C. JI. babuues, K. A. KoubkoB. — Mocksa : M3natensctBo FOpaiit, 2019. — 507 ¢. —
(Beiciiee o6OpasoBanme). — ISBN 978-5-534-11380-8. — Tekcr : aieKTpoHHBIH //
OopazoBarenbHas wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/445188

3. Kocskos M.C. Beenenue B pacnpenenerabie Berurciienus / KocskoB M.C.. — CaHKT-
ITetepOypr : Yuusepcurer U'TMO, 2014. — 155 ¢. — ISBN 2227-8397. — Tekcr :
ANEKTPOHHBIN // DnexTpoHHO-OnOMMoreynas cucremMa [PR BOOKS : [caiir]. — URL:

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

HHonoanumenvuasn numepamypa:

1. MuieHko B.K. ApXI/ITeKTypa BBICOKOIIPOU3BOAUTECIIBHBIX BBIYHUCIIUTCIIBHBIX CUCTEM !

yuebHoe mocobue / Mumenko B.K.. — Hoocubupck : HoBocubupckuit
rocyJIapCTBEHHbIN TexHn4ueckui ynusepcutet, 2013. — 40 ¢. — ISBN 978-5-7782-2365-
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3. — TexcT : anexkTpoHHBIH // DnekTpoHHO-0nbanoTeunas cucrema IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/44898.html

2. bopeckoB A.B. [Ilapamnensusie Bbiuuciaenuss Ha GPU. Apxurektypa u
nporpammuas mojestb CUDA : yae6Hoe ocodue / A.B. bopeckoB [u ap.].. — Mocksa :
MoOCKOBCKHI1 TOCYAapCTBEHHBIN yHUBEepcuTeT nMeHu M.B. Jlomonocosa, 2015. — 336 c.
— ISBN 978-5-19-011058-6. — TekcT : 31MeKTpOHHBIN // DIeKTpOHHO-OMOIHMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/54647.html

3. Cocuun B.B. Beenenune B napamtensabie Beraucienus / Cocuun B.B., banakmma
I1.B.. — Cankrt-IlerepOypr : Yuuepcurer UTMO, 2015. — 54 ¢c. — ISBN 2227-8397.
— Texkcr : anekTpoHHbIH // DnexkTpoHHo-0nbanoreyHas cuctema [IPR BOOKS : [caiiT]. —
URL.: http://www.iprbookshop.ru/68646.html

Yueono-nemoouueckan numepamypa
1. ®unarkuna E. B. MeTtoanueckue ykazanusi JJii CaMOCTOSATEIbHON pabOThI CTYIEHTOB T10

mucuuiuinee  «PacripeenéHnple BBIUUCICHUs» Uil OakanaBpuara II0 HaIpaBICHUIO
09.03.03 - «IlIpuxmagnas wHpopmaruka» / E. B. ®umarkmna. - 2019. - 10 c. -

Heonyb6nukoBaHHBIM pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/11060. - Pexxum moctyma: 9bC Val'V. -
Tekcr : 31eKTPOHHBIN.

CornacoBaHo:

—

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

JLO/KHOCTE COTPYAHNKA HAY HOH OHOIHOTEKH DdUO ‘/IIO)HIHCI, nara

0) IlporpamMHoe oOecrieyeHue

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

B) [Ipodeccnonaibubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI:
1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI:
1.1. lludposoii oOpazoBarenbHbI pecypc IPRsmart : anekrpoHHO-0ubIMOTEYHAS CUCTEMA

cait / OOO Kowmmanus «Ai Ilu Ap Memama». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum noctyma: Juist 3aperucTpup. mosb3oBateneil. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pazoBarensHas miathopma FOPAMT : o6pa3oBaTenbHbIl pecypc, dMeKTpOHHAS
oubmoTeka : caiitr / OO0 DnektponHOe m3aarenbetBo OPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum mocTyma: [uist 3aperiucTpyp. Nob30BaTesei. - TeKCT : DIeKTPOHHBIHA.

1.3. ba3za ganHbIX «OnekTpoHHas Oubanoreka Texuuueckoro BY3a (ObC «KoHcynbranT
CTYZI€HTa») : 2JEeKTpOHHO-OuOnnoreynas cucrema : cadt / OOO Iloaurexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma: st 3aperucTpup.
[I0JIb30BaTeeH. — TEKCT : 2JIEKTPOHHBIN.

1.4. KoncynpTanT Bpaya. DJIeKTpOHHAs MEIUIIMHCKas OnbnuoTeka : 6a3a JaHHbIX : CalT /
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OOO Bpicmas 1mKoONIa OpraHU3allMM M yOpPaBIEHUS 3ApaBoOXpaHeHueM-KoMIuiekcHbIN
MEIUIMHCKUI KoHcanThHr. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyHa: JUIsl 3apETUCTPUP. MOJb30BaTENEH. — TEKCT : JIIEKTPOHHBIM.

1.5. Bonburast MeaumMHCKasi OMOTMOTEKA : AIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA © CalT /
OOO bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIIEKTPOHHBIMN.

1.6. OBC Jlans : anekrpoHHO-OMOIMoTeuHas cuctema : cailt / OO0 DBC Jlanb. — CaHKT-
[etepoOypr, [2022]. — URL: https://e.lanbook.com. — Pexxum goctyma: uis 3aperucTpup.
II0JIb30BaTeNEeH. — TEKCT : AJIEKTPOHHBIN.

1.7. 3BC Znanium.com : 35ieKTpOHHO-O0MOIMoTeYHas cuctema : cait / OO0 3HaHHyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum pgocryma : Juis 3aperucTpHp.
oJIb30BaTeNel. - TeKCT : 3JIEKTPOHHBIN.

1.8. Clinical Collection : mayuno-undpopmarmonnas 6a3za qanasix EBSCO // EBSCOhost
: [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e97828f9f7e1%40sessionmgrl02 . — Pexum jgocTyma : JUisi aBTOPHS.
IOJIb30BaTeNeH. — TEKCT : 3JEeKTPOHHBIM.

1.9. Ba3a nanHbIX «Pycckuii Kak HHOCTPaHHBINY : AIEKTPOHHO-00Pa30BaTEIBHBIA PECypC
U1l FHOCTPaHHbIX cTyneHToB : cailT / OO0 Kommanus «Ai [Tu Ap Meauax». — Caparos, [2022].
— URL: https://ros-edu.ru. — PexkxuM moctyma: Juisi 3aperucTpup. mojb3oBareneid. — Tekcr :
JNEKTPOHHBIN.

2. KoncyastaurtIliatoc [DnekTpoHHBIN pecypc]: cripaBouHas mpasoBas cuctema. /OO0
«Koncynprant [Tmtocy - DektpoH. aaH. - Mocksa : Koucyasrantllmtoc, [2022].

3. ba3bl JaHHBIX NePUOAUYECKUX U3TAHUIN:

3.1. baza maHHbIX mepuoanveckux m3manuii EastView : snextponnsie xypHais / OO0
HBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexwm mocrtymna :
JUISl aBTOPHU3. TIOJIb30BaTENE. — TEKCT : 3JEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayunas snektpoHHas Oubmuoteka : caiit / OOO Hayunas
Dnexkrponnas bubmuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pesxum mgoctyma : st
aBTOPH3. MOJIb30BATENICH. — TEKCT : AJEKTPOHHBIN

3.3. DnexrponHas 6ubimoteka «M3marenbckoro poma «I'pedbennukoB» (Grebinnikon) :
anextporHas oubnuoreka / OO0 UJI I'pebennukos. — Mocksa, [2022]. — URL.: https://id2.action-
media.ru/Personal/Products. — Pexxum mocTyma : JuIs aBTOpPH3. IMOJb30Barenaci. — TekCT :
3JIEKTPOHHBIMN.

4. denepajbHasi rocyaapcrBeHHass uHpopmanuoHHasi cucreMa «HaunmonanbHasi
3JIeKTPOHHAsI OUOJIHOTEKA» : IIEKTPOHHast OnbaroTeka : caidt / ®I'BY PI'B. — Mocksa, [2022].

— URL: https://036.pd. — Pexum goctyna : 1 noias3oBaresieil HaydHoi 6ubnuoreku. — TeKcT :
3JIEKTPOHHBIN.
5. SMART Imagebase : nayuno-uadopmanronnas 6aza ganasix EBSCO // EBSCOhost
[mopran]. — URL.: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum moctyma : Juis aBTOPH3.
nojb3oBaTeneil. — M300pakeHune : AIeKTPOHHBIE.

6. ®enepanbHbIe HHPOPMALMOHHO-00pPa30BaTe/IbHbIC IOPTAJIBI:

6.1. Exnnoe okHO jocTyna kK 00pazoBaTesbHbIM pecypcaM : ¢eaepanbHblii moptan . — URL:
http://window.edu.ru/ . — TeKcT : 3IEKTPOHHBIH.

6.2. Poccuiickoe obpazoBanue : penepanbhelii moprain / yupenurenab GIAY «OULTO».
— URL: http://www.edu.ru. — TexkcT : 2IeKTpOHHBIH.

7. O6pa3oBareibHbIe pecypesl Yal'y:

7.1. DnekrponHas 6ubnuoTeyHas cucrema Yal'y : Moxynb «DJIeKTpoHHas OHOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lara Dkcmpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
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JOCTyHA : JUIA MOJIb30BaTesel HayqHol OnOanoTeku. — TeKCT : 371eKTPOHHBIA.

CornacoBaHo:
2. peae. PV / //4 OV 1coby /@ / 2 /
1kHOCTD corpyaxuka YUTuT dHUO /,/ﬂ;)’/{r)(m,/ Jara
JomxHoctb cotpyaHuka YUTuT [()5(6] MOJITUCh JaTa

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI:

AyauTopun ISl TPOBENEHUS JEKIMM (JEKIMOHHBIE ayauTopun 3 kopmyca Yal'y),
CEMUHApCKUX 3aHATUH (JeKUUOHHblEe ayautopun 3 kopmyca Yial'V), s BbINoONHEHUs
abopaTOPHBIX PabOT M MPAKTUKYMOB (IUCIUIeHHbIe Kiacchl 1 kopnyca Yal'Y), nis mpoBeaeHus
TEKYIIET0 KOHTPOJISI U TPOMEKYTOUHOM arTecTanu (JICKIMOHHBIE ayIUTOpHH 3 Kopryca Yiul'y).

AynuTopur yYKOMIUIEKTOBaHBl CIIELMAIM3UPOBAHHOW MeOenblo, y4eOHOM JTOCKOM.
Aynutopun Ass TpOBEACHUs JEKIUI 000pYyJIOBaHbI MYJIbTUMEIUHHBIM 000pYIAOBaHUEM IS
npenocrabiieHuss MHQopmarmu Oonblioi ayauropuu. IlomerneHus Aas caMOCTOSATENbHOMN
paboThl  OCHAIIEHbl KOMIIBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTHIO TOAKIIOUEHHUS K CETH
«HTepHeT» U olecnedyeHWeM JOCTyma K D3JIEKTPOHHOM HHPpOMaIMOHHO-00pa3oBaTeIbHON
cpene, SJeKTPOHHO-OnOinoTeuHoil cucrteme. Ilepedenp oOoOpynoOBaHUS, HCHOJIB3YEMOrO B
y4eOHOM Tpoliecce, YKa3blBaeTCs B COOTBETCTBUHU CO CBEJCHUSIMU O MaT€pHAIbHO-TEXHUYECKOM
o0ecrieueHnH U OCHAIIEHHOCTH 00pa30BaTeIbHOTO MpoIlecca, pa3MeIeHHBIMU Ha 0HUITHaTLHOM
caite YnI'VY B paznene «CeneHust 00 00pa3oBaTeIbHON OpraHu3aIimy.

13. CIIELIMAJIBHBIE YCJOBUs JJIs1 OBYYAIOUIUXCS C

OI'PAHUYEHHBIMHU BO3MOXHOCTSAMU 3/10POBbS

B cnyyae HEOOXOOMMOCTH, OOYYalOIUMCS W3 YHCIA JIMI] C OTrPaHWYCHHBIMHU
BO3MOXKHOCTSIMH 370pPOBbs (IO 3asBJIICHUIO OOYYaroIIeTOCs) MOTYT MpeayiaraThCs OIHH W3
CIICAYIONIMX BApUAHTOB BOCHPHUATHS WHQPOPMAIMM C yYETOM WX HWHAWBUIYAIbHBIX
MCUX0(U3NIECKIX 0COOCHHOCTEH:

— JUISL JIMII C HAPYIICHUSIMH 3pEHHSI: B (POPME AIEKTPOHHOTO JOKYMEHTA; WHANBUAYaJIbHBIC
KOHCYJIbTAllMM C TIPUBJICYCHHEM TH(IOCYpJONICPEBOIYNKA; WHAWBHAyabHbIC 3aJaHUS H
KOHCYJIbTaIlUH;

— IS JIMII C HApYIIESHHUSIMU CITyXa: B e4aTHoO# (hopme; B (hopMe 3JEKTPOHHOTO TOKYMEHTA;
WH/IMBUyaJbHBIC KOHCYJBTAIIMU C TPUBJICYCHUEM CYpPJOICPEBOAYNKA; HWHIUBUyalbHbIC
3aJ]aHHs U KOHCYJIbTaIUH;

— JIJIS1 JIMII C HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO aIapara: B ne4aTHou ¢popme; B popme
ANIEKTPOHHOTO JJOKYMEHTA; MHUBHIyJIbHBIC 33/I1aHUSI M KOHCYJIbTAI[UH.

B citydae HE00XOIMMOCTH UCIIOJIb30BaHHS B y4eOHOM nporiecce
YaCTUYHO/MCKIIIOYUTEIBHO JMCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH, OpraHU3alus
paboter IITIC ¢ oOyuaromumucs ¢ OB3 u wHBanMAaMu NpPEIyCMATPUBACTCS B JJICKTPOHHOM
nH(OPMaIIMOHHO-00pa30BaTENbHON Cpelle ¢ yU4eTOM UX WHAMBHIYaTbHBIX MCUXO(U3HUECKUX
O0COOEHHOCTEH.

o
—~
Pa3paboTtunk W noneHT kabenpsl TTC bynaeB A.A.
%ou\% JIOJKHOCTE DO
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