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Pacnpene.ﬂel-me YacoB JUCUHMIIVINHBI 110 KypcaM

Kypc 1
Uroro
Bun 3ansTuii vII PIT

Jlexuun 4 4 4 4
TIpakruueckue 6 6 6 6
WHast KOHTaKTHAs 0,35 0,35 0,35 0,35
pabota
KoncynprupoBanue 2 2 2 2
nepe;; 9K3aMEHOM U
MPaKTUKON
Hroro ay. 12,35 12,35 12,35 12,35
KonrakTtHas pabora 12,35 12,35 12,35 12,35
Cawm. pabora 143,3 143,3 143,3 143,3
Yacel Ha KOHTPOJIb 8,65 8,65 8,65 8,65
IMncemennas 15,7 15,7 15,7 15,7
pabora Ha Kypce
Hrtoro 180 180 180 180

r. Pa3zansn



IIporpammy cocraBuin(u):

x.m.u., ooy., Enecuna Ceemnana Usanoena

Pabouyas nporpamMma JUCLIUILIMHBL

BoblunciiuTebHbIe CHCTEMBI

paspabotrana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - maructpatypa no HarmpasieHuto noarorosku 09.04.01 Mudopmaruka U BIYUCIUTENbHAS TEXHUKA (TIPHKA3
Muno6pnayku Poccun or 19.09.2017 r. Ne 918)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.04.01 MudopmaTrKa ¥ BHIYUCIUTEIbHAS TEXHUKA

YTBEPKIAECHHOIO y4EHBIM COBETOM BY3a oT 24.06.2026 mpotokon Ne 12.

Pabouas nporpamma ono0peHa Ha 3aceqaHuu Kadeapsl

3ﬂeKTp0HHLlX BBIYMCJIUTECIAbHBIX MAITUH

IIporokon ot 13.05.2026r. Ne 11
Cpok gerictBus nporpammsl: 20262028 yu.r.
3aB. xadeapoit Kocrpos Bopuc BacunseBuu



BusupoBanue PII/] 1151 McIIOTHEHUS B 04epeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAIINH

[Iporokom o 2027 1. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHenus B 2028-2029 yueOHOM roay Ha 3aceaHuu Kadeapsl
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAINH

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CyXeHa U 0J00peHa s
ucnonHenus B 2029-2030 yueObHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH

[Iporokom ot 2029 1. Ne

3aB. kadenpoit

BusupoBanue PILJ] nJist ucnosaHeHus B 0UepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

aﬂeKTPOHHLIX BBIYMCJIUTECJIbHBIX MAIIUH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1 L[e.]'lbI-O JUCLMIIINHBI «BBIYMCIUTEIBHBIC CUCTEMBIY SBJISICTCS HU3YUCHHUEC COBPEMECHHBIX BBICOKOIIPOU3BOAUTCIIbHBIX
BBIYUCIIUTCIIbHBIX CUCTEM U UX KOMIIOHCHTOB, a TAKXKC INOJTY4YCHHUC 3HAHWKM ¥ HAaBBIKOB B MCIOJIb30BAHUU ATHUX CHUCTEM.

1.2{OcHoBHBIME 3agadyaMiu JUCHUIIIINHBI ABJIAKOTCS .

1.3|- mo3makomMuTh 06yqafo1111/1xc;1 C COBpEMCHHBIMU BBIYUCIHUTCIIbHBIMA CUCTEMAMU, UX APXUTCKTYpaMH, KOMIIOHCHTAMU U
Kj1acCaMU peIIa€MbIX UMH 3a1a4,

1.4]- JaTh NpEACTaBJICHUC 00 OCHOBHBIX CTPYKTYPHBIX, (byHI(III/IOHaJ'ILHLIX " aJITOPUTMUYCCKUX PEHICHUAX HaIIpaBJICHHBIX Ha
TNOBBIIICHUEC MTPOU3BOAUTCIIBHOCTH BI)I‘II/ICJ'IGHI/II\/‘I;

1.5]- nats HauanbHOE IPECTABICHUE O IPOrPAMMHPOBAHUY TAKUX CHCTEM;

1.6|- naTh BO3MOXHOCTb Ha MTpUMEPE MPOrpaMMHPOBAHUS MHOT'OMPOIIECCOPHBIX CHCTEM C OOIICH MaMsThIO U rpaduIecKux
MPOLIECCOPOB, MOIYYHTh IPAKTHYSCKUX OMBIT KCIUTYaTALMH BEIYUCIUTEIBHBIX CHCTEM MOBBIIICHHON
IPOU3BOAUTCIBHOCTH.

2. MECTO JUCHUILJIUHBI (MOY.JI5I) B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI

Lukn (pasaen) OIT: [61.0

2.1|Tpe6oBanus K NpeIBAPUTEILHOI MOATOTOBKE 00Yy4aI0IIEr0Cs:

2.1.1|3HaTh: apXUTEKTYPY COBPEMEHHBIX KOMITBIOTEPOB; apXUTEKTYPHBIE OCOOCHHOCTH COBPEMEHHBIX MPOIIECCOPOB; MPHHIIHIIBI
OpraHu3aiyy U G YHKINOHUPOBAHNUS MAMATH KOMITBIOTEPA; OCHOBBI CETEBBIX TEXHOJOTUil; OCHOBBI OpraHU3aLUH
OIEPaLMOHHBIX CUCTEM; METOIbI IIPOEKTUPOBAHUS POrPAMMHBIX CPEJICTB;

2.1.2|ymMeTh: IPOEKTUPOBAThH Oa30BbIe MPOrPaMMHbIE KOMIIOHEHTHI;

2.1.3|Bnagers: 6a30BHIMU HABBIKAMH MPOrpaMMHUpOBaHus Ha si3bike C/C+t.

2.2| Incuunanael (MOAYJIN) U PAKTUKH, 1151 KOTOPHIX OCBOEHUE JAHHOI JUCHHIUIMHBI (MOLYJIs1) HEOOXOIUMO KaK
npeauiecTByoIee:

2.2.1 HHTCJ’IJ’IeKTyaJ'ILHI)Ie CUCTEMBI U MATKUEC BBIYUCIICHUSA

2.2.2|Pa3zpaborka CAIIP

2.2.3|IIporpaMMHO-anmapaTHbIEe CPEICTBA BEICOKOCKOPOCTHON 00paOOTKH JaHHBIX

2.2.4|BrinonHeHye U 3aIUTa BEITYCKHON KBATH()UKAIIMOHHOH paboThI

2.2.5|TIpenauIuioMHas mpakTHKa

3. KOMIETEHIIMU OBYYAIOLLETOC$l, ©OPMHUPYEMBIE B PE3YJILTATE OCBOEHMSI IV CLIUIIJIMHBI
(MOZLYJIST)

OIIK-2: Cnocoden pa3paﬁaTblBaTb OPUTHHAJIbHBbIC AJTOPUTMbI U IPOrpaMMHBbI€ CPpeaACTBa, B TOM YHUCJI€ ¢ HCIIOJIB30BAHUEM
COBPEMEHHBIX HHTCVIEKTYaJbHBIX TeXl—lO.]'lOl"Plﬁ, AJISl peIIeHU s l'lpO(l)ECCl/IOHa.]'ll:HbIX 3aaa4;

OIIK-2.1. [IpoexTHpyeT 1 pa3padaTbiBaeT OPUTHHAIBHBIE AJTOPUTMbI H MIPOrPaAaMMHBIE CPeICTBA JJIs pPelieHust
Npo(ecCHOHATIBHBIX 3a1a4

3HaTh

COBPEMEHHOE COCTOSTHUE aIapaTHOTro ¥ MPOTrPaMMHOI0 00€CIICUCHUS BEIYUCIIUTENBHBIX CHCTEM; COBPEMEHHEIE TEXHOIOTUHI
MIPOrpaMMHUPOBAHUS BBICOKOIPON3BOAUTENHHBIX BRIYUCIUTEIEHBIX CHCTEM

YMmerh

COBPEMEHHOE COCTOSIHHE alNapaTHOro M MPOrPaMMHOTO 00ECIICYCHHUS BBIYUCIIUTEILHBIX CHCTEM; COBPEMEHHBIC TEXHOJIOT MU
MIPOrpaMMHUPOBAHUS BBICOKOIPOU3BOAUTENBHBIX BRIYHCIUTEILHBIX CHCTEM

Baanern

COBPEMEHHBIMHU TEXHOJIOTUSAMU MPOrPaMMHUPOBAHUST MHOT'OITPOIIECCOPHBIX BBIUYUCIUTENBHBIX CUCTEM; BiaeTs o0Imiel MeToIuKoi
pa3paboTKK MapajuieNIbHBIX MPOrpaMM, CIIOCOO0aMH OICHKH 3P (GEKTHBHOCTH MaPAUICIbHBIX aITOPUTMOB M MAaKCUMAJIbHO
JIOCTHKUMOTO TIapajuIeTu3Ma Ha IeTIEBO BRIYUCIUTEIEHON apXUTEKType

OIIK-6: Cnocoben pa3padaTsIBaTh KOMIIOHEHTHI MPOrPAMMHO-ANMNAPATHBIX KOMILIEKCOB 00padoTKkn nHpopManuu u
aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS;

OIIK-6.1. [TpoexTUpyeT U pa3padaThIBaeT KOMIOHEHTHI MPOrPAMMHO-ANNAPATHBIX KOMIJIEKCOB 00padoTKu HH(popManuu




3HaTh

OCHOBHBIE TEHACHIIMH PA3BUTHS APaUIEIBHBIX APXUTEKTYP, (PaKkTOpBI, BIUSIONINE HA TIPOM3BOANTEIBHOCTD, KPUTEPHH BBIOOPA
MpOrpaMMHO-aNNapaTHON MIaT(OPMBI ISl PELIEHHS BBIYHUCIUTENBHO-CIOKHBIX 33a4 3aJaHHOI'0 Kilacca

Ymersn

TUTAHUPOBATH, OPTAHU30BBIBATH U MPOBOJAMUTH HAYYHBIE HCCICIOBAHUS B O0JIACTH MApaJUIEIbHBIX U BHICOKOMPOU3BOIUTEIBHBIX
BBIYHCITUTENBHBIX CHCTEM; MPE0OPa30OBBIBATh TOTOBBIE MOCIIEI0BATEILHBIC TPOrPAMMBI B MX MapaslielibHbIC aHANOTH; pa3padaThBaTh
MHOT'OIIOTOYHBIC MIPOrPaMMBI IS CHCTeM ¢ 001eii mamsaTsio OpenMP; cucrem ¢ untepdeiicom nepeaayun cooduiennii MPI;
pa3pabaThiBaTh MPOrPAMMBI JUTS TETEPOreHHBIX BRIUHUCIUTENBHBIX CHCTEM ¢ Ucnoib3oBanue Texnomoruit CUDA u OpenCL
Baaners

cpeAcTBaMH U OMOTMOTEKaMHU ITPOrPaMMHUPOBAHUS /ISl BRIYMCIICHUH ¢ 001eit namsteio OpenMP; st BeluKcieHuit ¢ nHTepdeiicom
nepenaun coodienuit MPI; nHcTpyMeHTaMu pa3paOoTKH M OTJIaIKKU NapaJlIeIbHBIX IPOrpaMM; paboThl ¢ 6a30BBIM HAOOpOM
CPENCTB Pa3pabOTKK MapaLICIbHBIX TPOTrPAMM JJIsl BEIYHCIUTEIBHBIX CHCTEM, IIOCTPOCHHBIX Kak Ha 0a3e CTaHIapTHOU
BBIYHCIIUTEIILHON apxXuTeKTyphl (X86), Tak u ¢ npumeHeHneM rpadmdeckux mporeccopos (NVidia)

B pe3yabTarte ocBOeHNS AMCHMIIMHBI (MOAYJI5) 00y4AaIOLIUICH T0JKEH

3.1|3uarn:

3.11 COBPEMEHHOE COCTOSIHUEC aIlliapaTHOro U 1mmporpaMMHoOro 00eCIIeYCHUS BEIYUCITHTEIBHBIX CHUCTEM,; COBPECMECHHBIC
TEXHOJIOTHUH IMTPpOrpaMMHUpPOBaHUs BBICOKOIIPOU3BOAUTEIIbHBIX BIYHUCIUTEIBHBIX CUCTEM; OCHOBHBIC TCHACHIIUN Pa3BUTHUA
napaJuICJIbHBIX apXUTCKTYpP

3.2|Ymern:

3.2.1|npaBUiabHO BEIOUPATH CTPYKTYPBI IAHHBIX U aJITOPUTMBI JUIsl PEIICHHUS TTOCTABJICHHON 3a/1a4M C UCIIOJIb30BAHHEM PECYPCOB
KOHKPETHOI BBIYMCIUTEIBHON CUCTEMBI; PE0OPa30BbIBATH TOTOBBIC MOCIIEIOBATEIBHBIC IPOrPaMMBbI B MX ITapaJuIeIbHbIC
aHaJIOTH; pa3padaThIBaTh MHOIOITOTOYHBIE MPOrPAMMBI JIJISl CUCTEM C OOIICH MaMsAThIO ¢ UCIIOIb30BAHUEM TEXHOJIOTUH
OpenMP ; cucrem ¢ uHTEpdEiicoM mepenadn COOOIICHNH ¢ UCTIOIb30BaHueM TexHonoruu MPI; pa3zpabaTsiBaTh
MIPOrPaMMBI JUTS TETEPOTEHHBIX BBIYUCIUTEIFHBIX CHCTeM ¢ ucnonb3oBanue TexHonoruiit CUDA u OpenCL

3.3|Baaners:

3.3.1|coBpeMEHHBIMU TEXHOIOTHSMH IIPOrPAMMHUPOBAHHMST MHOTOIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHCTeM; Bitasets obmeit
METOAMKOM pa3paboTKH MapajIebHBIX IPOrpaMM, COc00aMHU OLEHKH 3P (EKTUBHOCTH MapalielIbHbIX aITOPUTMOB U
MaKCUMaJIbHO JOCTIKMUMOIO Mapajiein3Ma Ha eJIeBOi BRIYUCIUTENBHON apXUTEKType; HHCTPYMEHTaMU pa3pabdoTKu
OTJIaJIKK TapaJyIeTbHBIX MPOrpaMM; paboThl ¢ 0a30BBIM HAOOPOM CPEJICTB Pa3pabOTKH MapaLIeIbHBIX MPOrpaMM JUIs
BBIYHMCITUTENBHBIX CHCTEM, TOCTPOCHHBIX KaK Ha 0a3e CTaHIAPTHOW BBIYMCIUTEILHON apXUTEKTYpPHI (X86), Tak 1 ¢
npuMeHeHreM rpaduueckux nporeccopoB (NVidia)

4. CTPYKTYPA U COJEPKAHUE TUCHOUIIIMHBI (MOLY.JIST)

Kon HaumeHoBanue pa3iesioB U TeM /BUJ Cemectp / | Yacos | Komneren- | Jlureparypa ®opma
2AHATUS AT/ Kvne nuu KOHTDOIS
Pasnen 1. Tenpenunn paspurus
COBPEMEHHBIX BHIYMCJIUTETbHBIX CHCTEM.
Texuonoruss OpenMP

1.1 TenneHuN pa3BUTHS COBPEMEHHBIX 1 0
BBIYHCIHTEIBHBIX cucTeM. Texaonorus OpenMP
/Tema/

1.2 TeHneHIIUU pa3BUTHUA COBPEMEHHBIX 1 2 OIIK-2.1-3 |JI11.3 JI1.6J12.6 | YcrHbIi onpoc
BBIYHCIIUTEIBHBIX CHCTEM. TEXHOIOrus OIIK-2.1-Y JI2.7713.3 10 TEME JICKI[UHI
OpenMP. OIlK-2.1-B
/Jlex/ OIIK-6.1-3

OIIK-6.1-Y
OIIK-6.1-B

1.3 [MapannenbHble U TOCIEI0BATENBHBIC 00JIACTH. 1 2 OIlK-2.1-3 JI1.6J12.6 Cpaua

Jupexrussl parallel, single, master /IIp/ OIIK-2.1-Y J12.7J13.3 IPaKTUYECKOro
OIIK-2.1-B 3aaHHS
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B

1.4 Texnonmorus OpenMP. Beenenne. OcHOBHBIE 1 2 OIIK-2.1-3 JI1.6J12.6 Craua
nousitust. Kimaceel nepementbix OpenMP /TIp/ OIlK-2.1-Y JI2.7J713.3 MPaKTHYECKOTO

OIlK-2.1-B 3a/1aHus

1.5 KoHctpykimu pacnpenenenns padoTHl. 1 2 OIIK-2.1-3 JI1.6J12.6 Crhava

HUccnenosanue ommmu schedule /TTp/ OIIK-2.1-Y J12.7J13.3 MPaKTHIECKOTO
OIIK-2.1-B 3aJJaHus




1.6 W3yueHne TeMbl 110 UCTOYHUKAM U BBITIOJIHEHHE 25,3 | OIIK-2.1-3 JI1.6J12.6 Becena no
npakTrdeckux 3austuid mo OpenMP. [loaroroska OIlK-2.1-Y JI2.7J13.3 Marepuany
K sk3ameny /Cp/ OIlK-2.1-B TEMBI

OIlK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
Pa3nen 2. BeruncauTteabHbIe CHCTEMBI.
OcHOBHbIE OHATHSA U KJIacCUPUKAIMS

2.1 Boruncnurenbabie cucteMbl. OCHOBHBIC TIOHSATHUS U 0 YcTHBIH orpoc
knaccudukanus /Tema/ o TeMe

2.2 OcnoBHble noHATHS. Kitaccudukannum apXuTekTyp 1 OIIK-6.1-3 [JI1.4J12.3 JI2.5| VYcrHblit onpoc
BBIYMCIIATENBHBIX cucTeM. /JIek/ OIIK-6.1-Y 10 TEME JICKIIUK

OIIK-6.1-B
2.3 N3ydeHne TeopeTHdecKoro MaTepHuana. 10 OIIK-6.1-3 |JI11.4J12.3 JI2.5 Becena o
[Moaroroska k sx3ameny /Cp/ OIIK-6.1-Y MaTepHaily
OIIK-6.1-B TEMBI
Paznen 3. IlapajieibHble BLIYUCICHUS
3.1 [MapannenbsHblie Beruncnenus /Tema/ 0 YcrHbI onpoc
o TeMe

3.2 YpoBHH napamnenuzmMa.  MeTpUKH 1 OIIK-6.1-3 |[JI1.4 JI1.5J12.5| VcrHblit onpoc
MapajuieIbHBIX BIYUCICHUNA. 3aKOHOMEPHOCTH OIlK-6.1-Y 10 TEME JICKLIMH
napajsieNbHbIX BEIYUCIeHu. /Jlex/ OIIK-6.1-B

3.3 W3yueHne TeopeTHUECKOro MaTepuara. 10 OIlK-6.1-3 |JI1.4 JI1.5J12.5 Becena no
IMoaroroBka k sx3ameny /Cp/ OIIK-6.1-Y Marepuaiy

OIIK-6.1-B TEMBbI
Pa3nen 4. Boruuc/ure/ibHbIE CHCTEMBI KJlacca
SISD. BHyTpu-npoueccopHblii mapaiiem3m

4.1 Brruucnurensueie cucremsl kinacca SISD. Buyrpu- 0 VYerHslit onpoc
MPOIIeCCOPHBIH napanienusm /Tema/ o TeMe

4.2 CaMOCTOATENbHOE U3YUEHHUE CIEAYIOIINX TEM: 12 OIlK-6.1-3 JI1.3J11.4 Becena no
"OO0was xapakTepucTuka cucreM kinacca SISD. OIIK-6.1-Y JI1.5J12.5 MaTepHaity
Konsetiep komana. CynepkoHBeiiepHble OIIK-6.1-B TEMBI
nporeccopbl. CynepcKaIsIpHOCTh U BHEOUEPEIHOES
BBITIONTHEHNE KoMaH . CynepcKasipHbIe
nporeccopsl. Apxutektypsl VLIW u EPIC.
l'unepnoroxoBas TexHonorus".

IMoaroroska k sk3ameny. /Cp/
Paznea 5. Opranuzauusi naMsaTH
BbIYMCJINTEIbHBIX CHCTEM

51 OpraHu3anys NamMsITi BBIYUCIUTEIBHBIX CUCTEM 0
/Tema/

5.2 CaMOCTOATENbHOE U3YUCHHUE CIEAYIOIIUX TEM: 14 OIlK-6.1-3 |JI1.4 JI1.5J12.5 Becena no
Mopnenu apxurektyp namstu BC. @uzndecku OIIK-6.1-Y MaTepuaily
pasnensemast namstb UMA. Ousnuecku OIIK-6.1-B TEMBI
pasneneHHas pazaensemas namats: NUMA
(ccNUMA, nccNUMA); COMA, DSM.

Pacnpenenennas mamsite NORMA.
MynbTUIPOLIECCOPHAS KOT€PEHTHOCTh K3III-
namsitu. Penenue mpo6ieMbl KOrepeHTHOCTH KA -
TaMSTH.
IMoaroroBka k sx3ameny /Cp/
Pa3gen 6. Borunc/ure/ibHbIE CHCTEMBI KJlacca
SIMD
6.1 Beruncnurensusie cucremsl kiacca SIMD /Tema/ 0 YcTHBIH orpoc
10 TEME

6.2 CaMoCTOATENbHOE U3YUEHHUE CIEAYIOIINX TEM: 14 OIIK-6.1-3 |JI1.4 JI1.5J12.5 Becena no
OO6mias xapakrepucTika cucreM kinacca SIMD. OIIK-6.1-Y MaTepHany
BekTopHBIE BEIYHCIUTEINEHBIE CHCTEMBI. OIIK-6.1-B TEMBI

MarpuyiHble BEIYHCIUTEIBHBIE CHCTEMBI.
AcconnaTuBHbBIE BEIYHUCIUTEIIBHBIE CHCTEMBI.
[Tporieccopsl MOTOKOB JaHHBIX.
SIMD-pacumpenue B SISD-cucteme.
Texnonorun MMX, SSE, AVX.
IMoaroroBka k sx3ameny /Cp/




Paszpen 7. I'ereporeHHbie BbIYHCICHUS

7.1 I'ereporennsie Berunciaenus /Tema/ 0
7.2 CaMocCTOATEeNbHOE U3YUEHHUE CIEAYIOIINX TEM: 35 OIIK-2.1-3 |JI1.1 J11.2J12.1 becena no
Beruucienus o01iero Ha3HaueHUs Ha OIlK-2.1-Y JI2.2J13.1 |marepuany TeMbl
rpaduueckux mnporeccopax (GPU). Apxurekrypa OIlK-2.1-B
rpaguyeckoro nporeccopa. [ mOpumHas Mosienb OIlK-6.1-3
BbIuuciaeHnid. CpeicTBa MporpaMMHUPOBAHHUS JUIS OIlK-6.1-Y
GPU: CUDA u OpenCL. OIIK-6.1-B
Brimonnenne npakrudeckux 3anatuii no CUDA u
OpenCL.
[loaroroBka k ’3K3aMeHy.
/Cp/
Pa3gen 8. BerunciiuresbHble cCHCTEMbI Kiacca
MIMD
8.1 Brruucnurensasie cucremsl knacca MIMD /Tema/ 0 YcrHbIN onpoc
1o TeMe
8.2 CaMOCTOSATENIbHOE U3YUCHHUE CICAYIOIINX TEM: 23 OIlK-6.1-3 |JI1.4 JI1.5J12.5 becena o
OO1mas xapakTepucTika cucteM kiacca MIMD. OIIK-6.1-Y JI2.7]13.4 | marepuany TeMbl
MIMD-cucremsl ¢ pa3nenseMoil maMsThI. OIIK-6.1-B
CUMMETPHYHBIE MYJIbTHIIPOIIECCOPHBIC CUCTEMBI
(SMP). ITapasenbHble BEKTOPHBIE CUCTEMBI.
BeruucnurensHble CHCTEMBI ¢ HEOTHOPOTHBIM
noctynoM K mamsata. MIMD-cucremsr ¢
pacrpeneneHHoN namsaTbi0. CHCTEMBI C MAaCCOBOM
napauiensHoit oopabdorkoii (MPP). Knacrepusie
BBIYHCIUTEIbHBIE CUCTeMBI. TexHomorus MPIL
CynepKOMIBIOTEPHI.
Brimonnenne npaktrueckux 3aHstaid mo MPL
IMoaroroBka k sxk3ameny. /Cp/
Paznen 9. [IpomerxyTounasi aTTecTanus
9.1 IMpomeskyrounas aTtecranus /Tema/ 0
9.2 Wuas xonrakTHas pabora /MKP/ 0,35 OIIK-2.1-3 Becena
OIlK-2.1-Y
OIIK-2.1-B
OIlK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
9.3 Kypcosoe npoextupoBanue /KITKP/ 15,7 | OIIK-2.1-3 JI1.1J11.2 | Cnaua u 3amura
OIIK-2.1-Y JI1.4 JI1.5 MOSICHUTEJIbHON
OIlK-2.1-B |JI1.6J12.1 JI2.2| 3amnuckH 1o
OIlK-6.1-3 J12.4 J12.5 KYpCOBOMY
OIIK-6.1-Y |JI12.6 JI2.7J13.2 IIPOEKTY
OIIK-6.1-B
9.4 KoncyneTHpOBaHUe Niepe1 9K3aMEHOM U 2 Koncynpranus,
npaktukoi /Kuc/ pazbop
BO3HHUKAOIIHX
BOIIPOCOB
9.5 Dk3amMeH /Dk3ameH/ 8,65 | OIIK-2.1-3 JI1.2 J11.3 HWroroserii
OIlK-2.1-Y JI1.4 J11.5 KOHTPOJIb:
OIIK-2.1-B |JI1.6J12.1 JI2.5| »5K3ameH mo
OIlK-6.1-3 Kypcy
OIIK-6.1-Y
OIIK-6.1-B

5. OLIEHOYHBIE MATEPHAJIbI 1O JUCIUILIMHE (MOAY.JIIO)

OHeHO‘IHI)Ie MaTe€pualibl IPUBEIACHEBI B IIPUIOKECHUHN K pa60qel71 nporpaMme IUCHUITIIMHBL (CM. JOKYMCHT ((OHSHO‘IHI)IE MaTepuabl
M0 JUCHUITTINHE «BpraucnuTeapHbIe CI/ICTCMBI»»).




. YYHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIS)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IUTepaTypa

Ne | ABTOpBI, cCOCTaBUTEIH 3arnaBue WsnatensctBo, | KommuectBo/
roj Ha3BaHue ObC
JI1.1 |Enecuna C.U., CaBur |OcHOBBI pabOTHI C TEXHOJIIOTUEH MapaUICIbHBIX BBIYUCICHHI Pszann: PUL] ,
A.B. OpenCL: MeToz. yka3. K IPaKT. 3aHATHAM : MeToandeckue PI'PTY, 2020, [https://elib.rsre
yKa3aHus u.ru/ebs/downl
0ad/2746
JI1.2 |Enecuna C.H. OCHOBBI Pa0bOThI ¢ TEXHOJOTUEH MapalJICIbHBIX BHIYUCICHUI Pazans: , 2020, |,

CUDA: yue6. ocobue : YuebHoe nmocobue https://elib.rsre
u.ru/ebs/downl
0ad/2793

JI1.3 |Kanaues, A. B. MHorosiiepHbI€ MPOLIECCOPEI : yueOHOe ocodue Mocksa: 978-5-4497-
Wurepuer- 1643-9,
YHuBepcureT https://www.ip
Hudopmarmonn |rbookshop.ru/
pix Texuomoruii [120479.html
(MHTYUT), At
IIn Ap Menna,
2022, 351 c.
JI1.4 |Mycuxun A. T, ApXHUTEKTYpa BHIYUCIUTEIBHBIX MAIIMH M CHCTEM : yueOHOE Mocksa: PTY , https://e.lanbo
CwmupHoB H. A. mocobue MMUPDA, 2021, |ok.com/book/2
271 c. 18417
JI1.5 |Boraanos, A. B., ApXHUTEKTYPBI ¥ TOIMOJIOTMHA MHOTOIPOIECCOPHBIX Mocksa: 978-5-4497-
Kopxos, B. B., BBIYUCIIMTEILHBIX CHCTEM : YUYCOHUK Wurepuer- 2443-4,
Mapees, B. B, YHuBepcureT https://www.ip
Crankoga, E. H. Wudopmarmonn |rbookshop.ru/
bix Texnonoruii 133923.html
(MHTYUT), At
IIn Ap Menua,
2024, 135 c.
JI1.6 |T'eprexs, B. IL. Teopus 1 pakTHKA MapaieNIbHBIX BEIYUCICHUH : yueOHOE Mocksa: 978-5-4497-
nocobue Wurepuer- 2462-5,
YHuBepcureT https://www.ip
Hudopmarmonn |rbookshop.ru/
pix Texuomoruii [133984.html
(MHTYUT), Ait
IIn Ap Menua,
2024, 500 c.
6.1.2. lonoJHHMTeIbHAS JINTEPATypa
Ne ABTOpEI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuecrso/
rof Ha3BaHue ObC
JI2.1 |Bopeckos A. B., IMapannensHpie BoruncneHus Ha GPU. Apxurektypa u Mocksa: 978-5-19-
XapnamoB A. A., nporpammuas mogens CUDA : yueOHoe mocobue MockoBckuit 011058-6,
Mapxkosckuii H. ., rocynapcrBens  |http://www.ipr
Mukymms [, H., piii yauBepcuter |bookshop.ru/5
Moprukos E. B., nMenn M.B. 4647.html
Mauibies A. A., JlomoHoCOBa,
Caxapupix H. A, 2015, 336 c.

®ponos B. A.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC

JI2.2 |Hekpacos K. A., TMapannensHple BBIYUCIICHHS O0IET0 HA3HAUCHHSI Ha ExarepunOypr: |978-5-7996-
Ioramnukos C. U., rpadu4ecKux mpoieccopax : yueOHoe mocoodue Ypanbckuit 1722-6,
Bosipuenkos A. C., (benepanbHbIii http://www.ipr
Kynpsokkun A. 5. YHUBEPCHUTET, bookshop.ru/6

3BC ACB, 2016, [9657.html
104 c.

JI2.3 |Bapckuii A. B. ApXUTEKTypa NapalieIbHbIX BEIYUCIUTENbHBIX CUCTEM Mocksa: 978-5-94774-
WuaTepuer- 546-7,
YHuBepcHuTeT http://www.ipr
Wudopmarmonn [bookshop.ru/7
six Texnosnoruii |3821.html
(MHTYUT),
2016, 297 c.

J12.4 |Enecuna C.1U., MareMaTu4ecKkoe U alrOPUTMHYECKOE odecieueHre MeToqoB  |Pszanb: PUIL] ,

JlorunoB A.A., rI106aNbHON ONTUMHU3AINY TP COBMEIIeHUM u300paxkenuit :  [PTPTY, 2014,  |https://elib.rsre

Huxudopos M.B. VYuebHoe mocobue u.ru/ebs/downl
oad/2214

JI2.5 |Hunekep Bb.4., OpnoB  |Opranuzaius 9BM u cucrem : Yue6.u1s By30B CII0. :ITurep, 5-94723-759-
C.A. 2006, 667c. 8,1

JI2.6 |JleBun, M. I1. ITapannensHoe IporpaMMHUpPOBaHUE C UCIOIB30BAaHUEM Mocksa: 978-5-4497-

OpenMP : yuebHoe ocobue Wurepuer- 0685-0,
VYuuBepcurer http://www.ipr
Wudopmarronn [bookshop.ru/9
six Texuomnoruii |[7572.html
(MHTYUT), Ait
IIn Ap Menua,
2020, 133 c.

JI2.7 |Teprems, B. I1., Intel Parallel Programming Professional (Introduction) : Mocksa: 978-5-4497-
BoesoauH, B. B., yueOHOe nmocobue Wurepuer- 2403-8,
Ceicoes, A. B., YHuBepcureT https://www.ip
Bapkanos, K. A., Hudopmarmonn [rbookshop.ru/
Jlunes, A. B., Kynun, pix Texmomormii |133911.html
A. B., Kycrukosa, B. (UHTYUT), Aix
J., Kosunos, E. A., IIn Ap Menua,

Cupnes, A. A., 2024, 567 c.

Meepos, U. b.

6.1.3. Meroguueckue pa3paboTKu
Ne ABTOpEI, COCTaBHTEIHN 3arnaBue WsnarenscrBo, | Kommuecrso/
rof Ha3BaHue ObC

JI3.1 |Enecuna C.1., O0paboTka MH(pOpPMALINHU C UCTIONIE30BAHUEM TEXHOJIOTHU Pszanb: PUL] ,

Myparos E.P. OPENCL : MeToau4eckue yKazaHus PI'PTY, 2015, |https://elib.rsre
u.ru/ebs/downl
0ad/1326

JI3.2 |Enecuna C.1. BrluncnurensHble CHCTEMBI: METOZ. YKa3. K KypCOBOMY Psazanb: PULL ,

poeKTy : MeToaudIecKie yKa3aHus PI'PTY, 2020, [https://elib.rsre
u.ru/ebs/downl
0ad/2745

JI3.3 |Enecuna C.1. TexHonmorus napajuienbHOro nporpammuposanus OpenMP: Pszanb: PUL] ,

y4e6. mocobue : YueGHoe mocodue PI'PTY, 2021, |https://elib.rsre

u.ru/ebs/downl
0ad/2936




Ne ABTOpEBI, COCTaBUTEIHN 3arnaBue WsnparenscrBo, | Konuuecrso/
rox HasBanue DbC
JI3.4 |Enecuna C.U., Texnonmorus napamiensaoro nporpammuposanust MPI : meron. |Pszans, 2021, 1
Tapacosa B.10O., yKa3s. 40c.

T'epamenxo E.C.

6.3.1 [lepeueHnb JUIIEH3HOHHOTO H CBOOOTHO PACTIPOCTPAHIEMOr0 MPOrPAMMHOIO0 odecneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0

6.3 Ilepevyenb NpOrpaMMHOro odecrnieyeHus1 H HHPOPMANHOHHBIX CIIPABOYHBIX CHCTEM

NMPON3BOJCTBA

HanmeHnoBanue Onucanue

OneparmonHas cucrema Windows Kommepueckast nuneH3ust

LibreOffice CsobGoanoe I1O

Visual studio community Csob6oamoe 1O

Microsoft VISIO - Microsoft DreamSpark
Membership ID 700565239

Microsoft Visual Studio 12.0 Microsoft Imagine, Homep moamucku 700102019

Microsoft Office Visio Microsoft Imagine: Homep mommucku 700102019, 6eccpouro

OpenCL Studio - Runtime CsoGoanoe 110

6.3.2 Ilepeyenb HHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

HNudopmarmonHo-npasosoii moptai TAPAHT.PVY http://www.garant.ru

6.3.2.2

Cucrema Koncynsrantllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUITJIMHBI (MO Y JIS1)

122 y4eOHO-aIMUHUCTPATHBHBII KOpIyc. YueOHast ayIuTopHs TS MPOBEICHUS 3aHATHH JICKIIMOHHOTO ¥ CEMUHAPCKOT0
THNA, TPYNNOBBIX ¥ WHAWBUAYAJIbHBIX KOHCYJIbTAlMH, TEKYLIEro KOHTPOIS W IPOMEXKYTOYHOH arTecraluu,
1a00paTOpHBIX PabOT, MPAKTHUCCKUX M CAMOCTOSTEIbHBIX 3aHATHI 10 koMmbioTepoB (CPU AMD Phenom II X4 955, 4
I'b O3VY) (kOMIBIOTEPHBIH KIACC) ¢ BO3MOXKHOCTBIO TMOJKIIIOYCHUSI K ceTH «/HTepHEeT» M obecrneueHueM AO0CTyNa B
JNIEKTPOHHYIO HH(OpMaMoHHO-00pa3oBarenbHyto cpeay PIPTY, 56 Mect, MyiabTUMeaua MPOEKTOpP, HHTEPAKTHUBHAS
JIOCKa, KOMIIBIOTEP, CHEIHATN3UPOBAHHAS ME0eITb, TOCKa

209 y4eOHO-aIMUHUACTPATUBHBIA KOPIIyC. YueOHas ayuTOpus Ul NPOBEACHUS 3aHATHH JICKIIMOHHOTO U CEMUHAPCKOT0
THNA, TPYNNOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAlMH, TEKYIIEro KOHTPOIs M NPOMEXKYTOYHOH arTecraluu,
abopaTopHBIX PaboT, NMPaKTHYECKUX M CAMOCTOSTEIbHBIX 3aHATHH 14 KOMIBIOTEPOB (KOMITBIOTEPHBIH Kiacc) ¢
BO3MOXXHOCTBIO TOOKITIOUEHHs K ceTd «MHTepHeT» M o0ecrHeyeHHeM JOCTYIa B DJIEKTPOHHYIO HH()OPMAIMOHHO-
obpasoBaresnbHy0 cpeny PIPTY, 48 mect, MyabTUMeIua MPOEKTOP, SKPaH, KOMITBIOTEP, CICIHAIN3UpOBaHHAs MeOeb,
JIOCKa

210 y4eOHO-aIMUHUACTPATUBHBIA KOpIIyC. YueOHasl ayquTOpHUs Ul TPOBEACHUS 3aHATHI JICKIIMOHHOTO U CEMUHAPCKOT0
TUIA, TPYIIOBBIX W HWHAWBUAYaJbHBIX KOHCYJIbTAlMM, TEKYLUIETO KOHTPOAS W MPOMEXKYTOYHOM aTTecTaluy,
abopaTopHBIX PaboT, NPAKTHYECKHX W CaMOCTOSTEIbHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMIIBIOTEPHBIH Kiacc) ¢
BO3MOXXKHOCTBIO MOJKIIOYeHHsT K ceTH «/HTepHeT» M obecnedyeHueM JO0CTylna B 3JIEKTPOHHYIO HH(OpMaIMOHHO-
oOpasoBarenbHylo cpeny PIPTY, 44 mecra, MynpTHMeIna POEKTOP, SKPaH, KOMIBIOTED, ClIENHATH3HPOBaHHAsT MeOeb,
JIOCKa

02/1-B1 GusHec-uHKybaTop. YueOHas ayauTOphs IS TPOBEAEHHS 3aHATHH JIEKIHOHHOIO W CEMHHAPCKOTO THIIA,
IPYIIOBBIX M HWHIMBUIYaJIbHBIX KOHCYJBTAL[MH, TEKYIIEro KOHTPOIS M MPOMEXKYTOYHON aTTEeCTAllUH, JabOpaTOpHBIX
paboT, TpakTHYECKHX M caMocTosTelbHbIX 3aHsaTud 12 komnbtorepoB (CPU Intel Core i5-3470, 8 T'b O3VY)
(KOMITBIOTEPHBIN KacC) ¢ BOBMOXKHOCTBIO MOJKITIOUEHHS K ceTH «VHTepHET» M 00ecrneueHreM JOCTYyIa B IEKTPOHHYIO
nHOpMaIMOHHO-00pa3oBaTenbHy0  cpeny PIPTY, 64 wMect, MyJbTHMEJHa TMPOCKTOP, OKpaH, KOMIIbIOTED,
CIICIHATN3UPOBAHHAs MeOelb, TOCKa

8. METOAUWYECKHUE MATEPHAJIbBI 1O JUCIHUIIJIMHE (MOY JIIO)

Metoauueckoe odecrieueHre NPUBEACHO B IPMIOKEHUHU K paboueii mporpaMMe JUCHMIUIMHEL (CM. TOKYMEHT «MeToandeckue
YKa3aHHs JUCHHUIUTHHBI «BBIYHCIUTEIBHBIE CUCTEMBIM).

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3/1IEKTPOHHOW NOAMUCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, Koctpos bopuc Bacunbesny, 02.07.26 14:23 (MSK) MNpocTas noanucb
3ABEAYIOLLMM 3aBeaytowmii kaceapoii DBM

KA®E[PHI

NoAn1CAHO ®rB0Y BO "PIrPTY", PIPTY, KocTpos Bopuc Bacunbesny, 02.07.26 14:23 (MSK)  [MpocTasi NoANMCh
3ABEAYHOLLMM 3aBeaytowmii kacbeapovi 9BM

BbIMYCKAFOLLIEN

KA®E/IPbI




