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COI'JTACOBAHO YTBEPXAIO
3aB. BeIIyCcKaromien kadeapot [Ipopexrop o YP
A.B. Kopsuko

IIporpamMMHoO-animapaTHbie CpeacTBA
BbICOKOCKOPOCTHOM 00padOTKM JaHHbIX

pabouas mporpaMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kaenpoi DJIeKTPOHHBIX BHIYHCIAUTEIBHBIX MALIUH
VYueOHsIit m1aH v09.04.01_23 00.plx
09.04.01 Mnopmatuka 1 BEIYUCTUTEIbHAS TEXHUKA
Kamnpuxars MATrUCTP
Dopma 00ydeHHs 0YHO-3204YHAas
OO6mast TpyJ0EMKOCTh 33ET
PacnipenesieHue 4acoB AUCHUTLUIMHBI IO ceMeCTpam
Cemectp
(<Kypc>.<Cewmectp 3@
Ha Kypee>) Uroro
Henens 16
Bun 3ansarmit vIl PII v PIT
Jlexmuu 16 16 16 16
IIpaxkrtuueckue 16 16 16 16
Wnas KoHTaKTHAS 0,25 (0,25 (0,25 [0,25
pabota
Uroro ayn. 32,25 32,25 (32,25 | 32,25
KonrakTtHas pabora | 32,25 (32,25 | 32,25 | 32,25
Cam. pabota 67 67 67 67
Yacel Ha KOHTPOJIb 8,75 18,75 |8,75 |8,75
Uroro 108 108 108 108

r. Pa3ann



IIporpammy coctaBun(u):

K.m.H., 0oy., Mypamoe Eecenuii Pawumoguy

PaGouast nporpamMMa JAUCHHUIIAHEI
IMporpaMMHo-annapaTHbie CPeJACTBA BHICOKOCKOPOCTHOI 00padoTKH TaHHBIX

paspaborana B coorBercTBru ¢ ®PI'OC BO:

®I'OC BO - maructpatypa no HanpasieHuo noarorosku 09.04.01 Mudopmatuka 1 BEIYUCIUTENbHAS TEXHUKA (IPUKa3
Munobprayku Poccun ot 19.09.2017 1. Ne 918)

COCTaBJICHAa Ha OCHOBaHHMHU y4eOHOTO IITaHa:
09.04.01 MudopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA
YTBEPKIIEHHOTO YYE€HBIM coBeTOM By3a oT 27.01.2023 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

3J’le]€TpOHHl)IX BBIYHUCIUTEJIbHBIX MAIIUH

[Iporokon ot 13.06.2023 r. Ne 11
Cpox netictus nporpammsl: 2023-2025 yu.r.
3aB. xatenpoit Kocrpos bopuc BacunseBuu



Buzuposanue PII/] 1u1s1 ucnosiHeHMsl B 0YepeHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
DJIeKTPOHHBIX BBIYHCIUTEIbHBIX MALITHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/] 1s1s1 ucnosiHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
DJIEKTPOHHBIX BHIYMCIUTETbHBIX MAIIMH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] 1y ucnostHeHus1 B 0YepeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
DJIeKTPOHHBIX BBIYMCIUTEIbHBIX MALLIMH

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzupoanmue PII/] 1y ucnostHeHus B 0YepeTHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

3JI€KTp0HHl)IX BBIYHUC/IUTEC/IbHBIX MAIIUH

[Iporokom or 2027 r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro ocBOCHMS TUCIUILIMHBI «IIporpaMMHO-anmapaTHble CPeACTBA BBICOKOCKOPOCTHOH 00pabOTKY TaHHBIX)» SBIISIETCS
YCBOGHHUE MPUHIUIIOB MOCTPOCHHS U (PYHKIIMOHHPOBAHUS CUCTEM BBICOKOCKOPOCTHOI 00pabOTKH JaHHBIX, U3yUeHHE
COBPEMEHHBIX METOIOB H aJITOPUTMOB IIapaJUICIIbHON 00padOTKH JaHHBIX, aDXUTEKTYp IIPON3BOAUTEIIBHBIX
BBIUUCIIUTEIbHBIX CUCTEM.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 MOJIYy4YCHHUEC O6y‘la}OH.II/IMI/IC5[ CBEJICHUM O COBPEMCHHBIX METOAaX U aJIrOpUTMax, IpUMEHACMBIX JId
BBICOKOITPOMU3BOIUTEIILHBIX BI)I‘II/ICIIeHI/II\/'I;

1.4 (bOpMI/IpOBaHI/Ie 3HaHUSA 00 0COOEHHOCTIX APXUTCKTYP BBICOKOIIPONU3BOAUTCIIbHBIX BBI‘H/ICJ'[I/ITCJ'Ieﬁ;

1.5 | dopMupoBaH¥sT HABBIKOB MPOrPaMMHUPOBAHUS C UCIIOJIb30BAHUEM MHOTOSIICPHBIX M MHOTOITOTOYHBIX BHIYMCIUTEIIBHBIX
YCTPOUCTB.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

IMux (pasgen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABapPUTEIbHOI MOATOTOBKE 00y4al0Ierocsi:

2.1.1 | Pa3zpaborka CAIIP

2.1.2 | BeluHCIUTENBHEIE CHCTEMBI

2.2 | JucummianHbl (MOAYJ14) U NPAKTUKH, A1 KOTOPHIX 0CBOEHHE AaHHOI TMCUHUIIUHBI (MO1YJIs1) HEOOX0AUMO KaK
npeallecTBYOLIEE:

2.2.1 | BemmmonHeHne 1 3amuTa BEITYCKHOH KBaTH(UKAIIMOHHONW paboTHI

2.2.2 | IlpepunioMHast IpaKkTUKa

3. KOMIIETEHLIMH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMILINHBI
(MOJYJIS)

OIIK-5: CnocodeHn pa3padaTsIiBaTh H MOJIEPHU3HPOBATH MPOrPAaMMHOE U annapaTHoe odecnedyenne HHGOPMAIUOHHBIX U
ABTOMATU3UPOBAHHBIX CUCTEM;

OIIK-5.1. OcyuiecTBJisieT aHAIN3 PYHKIHOHUPOBAHUA MPOTPAMMHOIO U ANINAPATHOr0 o0ecnevyeHus UHPOPMANMOHHBIX U
aBTOMATH3HPOBAHHBIX CHCTEM

3HarThb

COBPEMEHHOE MPOrpaMMHOE M ammapaTtHoe obecreueHre WHPOPMAIMOHHBIX U aBTOMAaTH3HPOBAHHBIX CHCTEM IJISi BBICOKOCKOPOCTHON
00paboTKK JTaHHBIX

Y™mernb

YCTaHaBIMBATh W HACTPAaUBaTh MPOTrpaMMHO-aNNapaTHBIE JI€MEHTHl aBTOMAaTH3UPOBAHHBIX CHCTEM

Baagersp

METOIaMH TOIAepKaHus (PYHKIMOHUPOBAHUS M IENIOCTHOCTH aBTOMATH3WPOBAHHBIX CHUCTEM

OIIK-5.2. PazpabaTbIBaeT 1 MOJIEPHU3MPYET MPOrpaMMHOE H aNNapaTHoe odecrnevyeHue HHPOPMAIMOHHBIX CHCTEM U
ABTOMATU3HMPOBAHHBIX CUCTEM

3HaTb

METOIBI ONTHMHU3anuu 1 MojaepHm3anuu [10 1 anmapaTHEIX KOMIIOHEHT II0J] COBPEMEHHBIC TPeOOBAHUS

Ymern

pa3pabaTbeIBaTh MPOrpaMMHOE W aIlliapaTHOe oOecIeYeHHe HH(POPMAIOHHBIX W aBTOMATH3HPOBAHHBIX CHCTEM IS
BBICOKOCKOPOCTHOI 00paOOTKM TaHHBIX

Baagersb

METOJlaMH MOZAEPHM3AINY MPOrpaMMHOIO ¥ alnapaTHOro odecredeHust NHQOPMALMOHHBIX M aBTOMaTH3HPOBAHHBIX CHCTEM UL
BBICOKOCKOPOCTHOI 00pa0OTKM TaHHBIX

OIIK-6: CnocodeH pa3padaTbiBaTh KOMIIOHEHThI IPOrPaMMHO-aNNAPATHBLIX KOMILIEKCOB 00pa0oTKu HH(pOpMALUH U
ABTOMATH3HPOBAHHOI0 MPOEKTHPOBAHNS;

OIIK-6.1. IIpoekTHpyeT U pa3padaTbiBaeT KOMIOHEHThI IPOrPaMMHO-ANNIAPATHBLIX KOMILIEKCOB 00pa0oTKH HH(pOpMaL UK

3HaTb

anmapaTHBIE CPEJCTBAa U IIAT(GOPMBI IS BEICOKOCKOPOCTHOH 0O0pabOTKH JaHHBIX

Ymern

AHAJIM3UPOBATh TEXHWYECKOE 3a/laHre, pa3padaThIBaTh M ONTUMHU3NPOBATh IPOrPaMMHBIN KO IJIS PEHICHHs 3a1ad 00paboTKH
nH(pOpPMAINK C MPUMEHCHHEM MHOTOSICPHBIX BBIYUCIUTENEH

Baagernb

METOJaMH COCTABJIE€HHs TEXHUYECKOH JTOKYMEHTALMM I10 UCIOJIb30BAHUIO M HACTPOHKE KOMIIOHEHTOB IPOrpPaMMHO-aNMNapaTHOro
KOMIIJIEKCa BBICOKOCKOPOCTHOH 00paOOTKH JaHHBIX

OIIK-7: Cnoco0eH ajanTupoBaTh 3apy0deiKHble KOMILIEKChI 00pa0oTKH HH(pOpMALUHM U ABTOMATH3UPOBAHHOI0
NPOEKTHPOBAHHUSA K HYK/IaM 0Te4eCTBEHHBIX NMpeANPHATHIL;

OIIK-7.1. TonuMaeT cnenu(UKy 3apy0esKHbIX U 0Te4eCTBEHHBIX KOMJIEKCOB U cucTeM 00padoTku uHdopManun




3HaThL

OTEUECTBEHHBIEC aHAJIOTH 3apYOEKHBIX KOMIUIEKTYIOIIMX Ul KOMIUIEKCOB BBICOKOCKOPOCTHOH OOpaOOTKH JaHHBIX

YMmerh

WHTETPUPOBATH BHICOKOCKOPOCTHBIE BBIYHCIHTENN C OTPACIEBBIMA WH(POPMAIMOHHBIMH CHCTEMaMH

Baanernb

METOaMH HACTPOWKH MHTep(derica MHOTOSICPHBIX BBIUUCIUTEICH, MOMKIIOUECHHSI OHOITHOTEK MHOIOMOTOYHBIX BBIUHCIICHHIH

OIIK-7.2. BeinosHsieT padoThl 10 aJaNTALIMH 3apPY0eKHBIX KOMILJIEKCOB 00padoTKku HH(OPMALIMY U ABTOMATU3MPOBAHHOTO
NMPOEKTHPOBAHMS K HY:KIaM 0T€4eCTBEHHbIX MpeInpusATHi

3HaTh

cdepy U 0COOEHHOCTH TPUMEHEHHS CUCTEM BBICOKOCKOPOCTHON 00paOOTKH JTaHHBIX

YMmeTh

MOJICPHU3HPOBATh CHCTEMBI BHICOKOCKOPOCTHON OOPaOOTKHM JAaHHBIX C MPUMEHEHHEM 3JIEMEHTOB OTCYCCTBEHHON 3JIEMEHTHOH OBI3bI
Baanernb

HaBBIKAMU OpPTaHU3AIMH, U HACTPOHKH CHCTEM BBICOKOCKOPOCTHOM 00pabOTKM TaHHBIX

B pe3ysabTare ocBOeHHUsI AUCUUIIMHBI (MOIYJIs1) 00yUaOIIHUIiCS 10JI5KEH

3.1 (3HaTh:

3.1.1 | oco6eHHOCTH IPUMEHEHUS U CIIOCOOBI OPraHU3AIUU CUCTEM BBICOKOCKOPOCTHOM 00pabOTKU JaHHBIX

3.2 | YmeTh:

3.2.1 | koHpurypHupoBaTh U pazpadareiBath [10 1151 CHCTEM BHICOKOCKOPOCTHOH 00paOOTKH JaHHBIX

3.3 | Bragers:

3.3.1 | MeTogamMu MOAEPHU3ALIUHI CUCTEM BBICOKOCKOPOCTHON 00pabOTKH TaHHBIX

4. CTPYKTYPA U COAEP KAHUME JUCHUIIJINHBI (MOAYJIS)

Kon HaumenoBanue pa3jienoB u Tem /Buj 3ausatus/ | Cemectp | Yacos | Komneren- | Jlureparypa ®opma
3aHATHSA / Kype M1 KOHTPOJIsI

Paznen 1. O0uue cBegeHus o
BBICOKOTIPOM3BOUTEIbLHBIX BHIYHCIUTEIAX

1.1 OO11He CBeICHUS O BHICOKOIPONU3BOIUTEIBHBIX 3 0
BeunciuTensax /Tema/

1.2 3aznauu, nojuIexkale pacnapamleuBaHuIO, 3aKOH 3 2 OIIK-6.1-3 JI1.1J12.1 YeTHbIi ompoc
AwmJ1aa, MHOTOIIPOLIECCOPHBIE BHIYUCIUTENH, OIIK-7.1-3 110 TeME
MHOT'OIIOTOYHBIE BEIYMCITUTENN, MHOTOSIICPHBIC OIIK-7.2-3 JIEKIIUH

BerurcnuTeny, kiacrepsl, GPU, NPU. Cynep
KOMIBbIOTEpHI /JIex/

1.3 W3zydenne xoHcnekra nexuuit /Cp/ 3 3 OIIK-6.1-3 JI1.2J12.1 IIpoBepounas
OIIK-7.1-3 pabora
OIIK-7.2-3
1.4 N3yuenue matepuana ekl U3 JOMOIHUTENBHBIX 3 5 OIIK-6.1-3 JI1.3J12.1 YeTHblii ompoc
HCTOYHUKOB JUTepaTypsl /Cp/ OIIK-7.1-3

Paznen 2. MeTtoabl OIICHKH U NMOBbIIICHUSA
MPOU3BOAUTECIBbHOCTH BbIYHCIMTEIEl

2.1 MeTojbl OIEHKH U ITOBBIIIEHHS 3 0
MIPON3BOJUTENILHOCTH BRIUnCIUTENEH /Tema/

2.2 EnvHunps! usmepenus npou3BOIUTEIbHOCTU 3 2 OIIK-5.1-3 JI1.1J12.1 YeTHbIi ompoc
BeruncauTeneit. Kpurepuu u ocobeHHOCTH OIIK-5.2-3 10 TEME
CPaBHHUTEIBHOM OLIEHKU ITPOU3BOIUTEIBHOCTH JIEKLUN

BBIUMCITUTENBHEBIX cHcTEM. [TnkoBas
TIPOU3BOAMUTEIBHOCTD BhIuHcauTeNe. PakTopsl,
BIIUSIIOIIME HA IPOU3BOIUTEIBHOCTD
BBIYMCITUTEIBHBIX cucTeM. [1oBbIIcHNE
TIPOU3BOAMUTEIILHOCTH IIYTEM «Pa3TrOHay U
nobounsle 3pdekTrl. PazdbnokupoBanue
snemenToB CPU Intel u AMD. CucreMsl
oxnaxnenns CPU /Jlex/

23 Wzydenne xoHcnexra jexnuit /Cp/ 3 3 OIIK-5.1-3 JI1.2J12.1 YcTHBIH ompoc
OIIK-5.2-3

2.4 N3yuenne matepuana JeKUUil U3 JOMOIHUTEIbHBIX 3 5 OIIK-5.1-3 JI1.2J12.3 TectupoBanue
HCTOYHHUKOB JIuTeparypsl /Cp/ OIIK-5.2-3

Paznen 3. [loBbilieHne MPOU3BOANTEILHOCTH
BbluncieHuii Ha CPU

3.1 IloBbl1IEHNE IPOU3BOIUTEIBLHOCTH BHIYHUCIICHUIT 3 0
Ha CPU /Tema/




32 BexropHble HHCTPYKLIMK COBPEMEHHBIX OIIK-5.2-3 JI1.2J12.1 VYerHblii ompoc
mpoueccopoB. Pacimpenue npomeccopor o TeMe
uHceTpykiuuu MMX, SSE, AVX. BeruncnurensHble JIEKIUU
orpannueHus kiaccuaeckux CPU /Jlex/

33 IIpumenenne SSE st 06paboTku MyabTUMEANA OIIK-5.1-Y | JI1.2J12.1J13. Cnada u
nmaHHbIX /TIp/ OIIK-5.1-B 1 3alMTa

OIIK-5.2-Y TPaKTHYECKOTO
OIIK-5.2-B 3a7aHus

34 Nzyuenne xoHncnekra nexmuii /Cp/ OIIK-5.1-Y JI1.2J12.1 KonTponpras
OIIK-5.2-3 pabora
OIIK-5.2-Y

3.5 M3ydeHne METOIMYECKUX YKa3aHUH, TOJrOTOBKA K OIIK-5.1-Y JI1.2J12.1 YcTHbli onpoc
npaktuaeckuM pabdoram /Cp/ OIIK-5.2-Y
Paznen 4. [loBbleHne NPoU3BOANTEIbHOCTH
BbluMciaenuii Ha GPU

4.1 [oBBITIeHHE TPOM3BOITUTEIIEHOCTH BEIYHCICHUI
Ha GPU /Tema/

4.2 Apxutexrypa GPU, orpannuenus. Beruncnenus OIIK-6.1-3 JI1.2J12.1 YeTHblii ompoc
Ha GPU. Ocobennoctu apxutektypsl GPU. OIIK-7.1-3 10 TeMe
Cynepkommnbrotepsl Ha GPU (nipumepsr). Permenus JICKLIUU
Ha 0ase Berauciutenei Nvidia. Pemenuns Ha 6aze
oruucnuteneit AMD. Wznenus CPU u GPU B
ofHOM uwure. [ MOpUIHbIC BRIYUCITUTEIBHEIC
cucreMsl /Jlex/

4.3 3nakoMcTBO ¢ TexHonorue OpenCL /TIp/ OIIK-6.1-Y | JI1.2J12.1JI3. Cnava u

OIIK-6.1-B 1 3anuTa
MIPaKTUIECKOrO
3a7aHus

4.4 H3zyuenne xoHcnekra gekiuii /Cp/ OIIK-6.1-3 JI1.2J12.2 [TuceMeHHBbIH

OIIK-6.1-Y orpoc
OIIK-7.1-Y

4.5 H3yueHne METOOMYECKUX YKa3aHUM, IOArOTOBKA K OIIK-6.1-Y JI1.2J12.1 YerHblii ompoc
npakTuaeckum padoram /Cp/ OIIK-7.1-VY
Paznen 5. Texnonorus OpenCL

5.1 Texunomorust OpenCL /Tema/

52 O6mue ceeaenus o rexnomorun OpenCL. OIIK-7.1-3 JI1.1J12.1 YerHblii onpoc
IIpuHIun opraHu3anuy BEIYUCICHUH Ha OIIK-7.2-3 10 TEME
TeTEePOTeHHBIX BBIYMCIUTEILHBIX CHCTEMAX. JIEKITHH
[onstus, BBenenusle Texnonorueit OpenCL: xocr,
wratdopma, yeTpoicTBO, AAp0. Moaens maMsaTH
npumensemas B OpenCL. MuTepdeiic oomena
JAaHHBIMU. BeKTOpHBIE U CKANISIpHBIE ONEpaIlH
00paboTKK NaHHBIX. THUIIBI TAaHHBIX JOCTYITHBIC
1t 00pabotku. OrpaHHYeHUS IPH
nporpamMmuposanuu. OpenCL — OpenGL
Interoperation /Jlex/

53 Wzyuenue s3p1ka nporpammuposanust B OpenCL OIIK-7.1-Y | JI1.2J12.1J13. Cnava u
Ha nipuMepe 06padboTku 2D u3obpakenuit /TIp/ OIIK-7.1-B 1 3aIuTa

MIPAKTUIECKOTO
3alaHus

54 Nzyuenne xoHncnekra gekuuii /Cp/ OIlK-7.1-3 JI1.2J12.1 TectupoBanue

OIIK-7.2-3

5.5 M3ydeHne METOIMYECKUX YKa3aHUH, TOJrOTOBKA K OIIK-7.1-Y JI1.2J12.1 KontponsHas
mpakTHIeckuM padoram /Cp/ pabota
Paznen 6. O0padoTka 1aHHBIX ¢ IPHMEHEHHEM
OpenCL

6.1 O0paboTKa TaHHBIX C IPUMEHECHUEM
OpenCL /Tema/

6.2 IDE myst mporpaMMupOBaHUs C UCTIONB30BaHUEM OIIK-7.1-3 JI1.2J12.1 YerHbIii onpoc
OpenCL. Bydeps! u nzodpaxenus. [lepenaua OIIK-7.2-3 10 TeMe
napametpoB B kernel. Otnaaka va GPU /Jlex/ JICKLIUU




6.3 Heckomnbko sTamnHble Herpa(uueckue BIYUCICHUS 4 OIIK-7.2-y | JI1.2J12.1J13. Crnaua u
na GPU /Ilp/ OIIK-7.2-B 1 3alMTa
MPaKTHIECKOr0
3a7aHus
6.4 W3zydenne xoHcnekra nexuuit /Cp/ 3 OIIK-7.1-3 JI1.2J12.1 VYerHblii ompoc
OIIK-7.2-3
6.5 M3ydeHne METOIMYECKUX YKa3aHUH, TTOJIrOTOBKA K 5 OIIK-7.2-Y JI1.2J12.4 Komnnoxksuym
npakTuaeckum pabdoram /Cp/
Paznen 7. CUDA
7.1 CUDA /Tema/ 0
7.2 Oo6mmue ceenernst o CUDA. IpuHmmmn 2 OIIK-6.1-3 JI1.2J12.1 VYTl onpoc
OpraHu3alliy BBIYUCICHUN B CPABHEHUHU C OIIK-7.1-3 II0 TEME
OpenCL. [onstus, BBeaennsie CUDA. OIIK-7.2-3 JIEKIUHA
OrpaHu4eHus pU NPOrPaMMHUPOBAHUH C
ucnons3oBanueM CUDA /JIex/
7.3 Nzyuenne xoHcmekra nekiwii /Cp/ 3 OIIK-6.1-3 JI1.2J12.1 KontponsHast
pabota
7.4 N3yuenne matepuana JeKUUil U3 JOMOIHUTEIbHBIX 5 OIIK-7.1-3 JI1.2J12.1 IIpoBepounas
HCTOYHHUKOB JIuTeparypsl /Cp/ OIIK-7.2-3 pabota
Paznen 8. NPU
8.1 NPU /Tema/ 0
8.2 TpeboBaHus K YCKOPESHHIO BHIUHUCIICHHUH B 2 OIIK-7.1-3 JI1.2J12.1 YcTHbIH onpoc
HEUpOHHBIX ceTsax. Apxurekrypa NPU. OIIK-7.2-3 10 TeME
®peiimMBopku ¢ nogaepxkkoit NPU. Annapathas JICKIIUN
peanuzatusa NPU /Jlex/
8.3 Uzydenne xoHcnekra nekuuit /Cp/ 4 OIIK-7.1-3 JI1.2J12.3 TectupoBanue
OIIK-7.2-3
8.4 M3ydenne maTepuana JEKIUH U3 TOMOTHUTEIBHBIX 7 OIIK-7.1-3 JI1.3J12.1 IIpoBepounas
HCTOYHUKOB JuTeparypsl /Cp/ OIIK-7.2-3 pabora
Paznen 9. [IpomeskyTouHnas arrecrauusi
9.1 IIpomerxxyrounas arrectanus /Tema/ 0
9.2 Wnas xonraktHas padora /MKP/ 0,25 OIIK-5.1-3 Koncynpranus
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y

OIIK-7.2-B




9.3

3auer /3auét/

OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIIK-7.2-B

3 8,75

Hrorossiii
KOHTPOJIb:
3a4eT 10 Kypcy

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

OreHOUHBIE MaTepUAIbl IPUBEAEHBI B MIPUIIOKEHUH K pabodell TporpaMMbl AUCHUILTUHEI (CM. JOKYMEHT «OLleHOUHBIE MaTepUaIbI
o ucrminHe «IIporpaMMHO-anmapaTHeIe CPeICTBa BRICOKOCKOPOCTHOW 00Pa0OTKI TAaHHBIX»).

6. YAEBHO-METOANYECKOE U UHOOPMAINIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenagyemasi iurepaTypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTENN 3ariaBue UsnarenscrBo, | Komnuectso/
roxn Ha3BaHUE
OBC

JI1.1 |Pycanos B. B,, MHUKpOIPOIeCCOpHBIE YCTPOUCTBA M CHCTEMBI : ydeOHOe Tomck: 978-5-94154-

IlleBenés M. 1O. rmocooue ToMckui 128-7,
rocymapctBeHH | http://www.ip
Bl rbookshop.ru/
YHUBEPCUTET 13946.html
cucTeM
YIIpaBIICHHS U
PaIHO3IIEKTPOH
uku, 2012, 184
c.

JI1.2 | Anekcangpos E. K., MHUKpOITPOIIECCOPHBIC CUCTEMBI : YdeOHOE TOCOOHUE TS BY30B CaHKT- 978-5-7325-
I'pymBukwii P. 1., IetepOypr: 1098-0,
Kympustaos M. C., INonutexnuka, | http:/www.ip
Maptsinos O. E., 2020, 936 c. rbookshop.ru/
MMandwunos 1. 1., 94828.html
Pemusesuu T. B.,

Tarapunos 1O. C.,

VYrpiomos E. I1.,

arypun U. U.,

Ily3ankos /1. B.

JI1.3 | Enecuna C.1., O6paboTtka HH(OPMALIUHU C UCTIONBE30BAHUEM TEXHOIOTUHU Pszanb: PULL ,

Myparos E.P. OPENCL : MeTomu4eckue yka3aHus PIPTY, 2015, |https://elib.rsr
eu.ru/ebs/dow
nload/1326

6.1.2. lonoHUTe/IbHAS JIUTEPATYpPa
Ne ABTOpBI, COCTABUTENIN 3arnaBue W3znarensctBo, | Kommdecto/
ron Ha3BaHUE
3BC




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI2.1 | Bunorpamos A. A, Mukpornporieccopbl 1 MUKPOITPOIIECCOPHBIE YCTPOICTBA : benropon: 2227-8397,
Hectepor M. H., yaeOHOe Toco0ue IS CTYICHTOB DHEPTETHICCKUX Benropoxackuit | http://www.ip
SxosraeB A. O., Kunun | cnenuansHoCTEH rocynapctBeHH | rbookshop.ru/
C. B, Cunrarynus P. BIii 28360.html
C., Muxaiinoa M. TEXHOJIOTHYECK
10., Hectepos A. H., i
Campsika A. B. YHUBEPCUTET
nM. B.I'.
IyxoBa, 9bC
ACB, 2012,
167 c.
JI2.2 | Jlerkuii B. H., l'anyn OnToANIEKTPOHHBIE JIEMEHTHI H YCTPOMCTBA CUCTEM HoBocubupck: | 978-5-7782-
b. B., Cankos O. B. CTEINATIBHOTO HAa3HAYCHHS ;| YICOHHK HoBocubupcku | 1777-5,
i http://www.ip
rocynapctBeHH | rbookshop.ru/
BIT 47705.html
TEXHUYECKUH
YHUBEPCHUTET,
2011, 455 c.
JI2.3 | Kanaues A. B. MHorosiiepHbIe MPOIECCOpHI : yueOHoe mocodue Mockaa: 978-5-4497-
WnTepuer- 0550-1,
Yuusepcurer | http://www.ip
Hudopmarmon | rbookshop.ru/
HBIX 94853.html
Texunonoruit
(MHTYUT),
A ITu Ap
Menua, 2020,
351c.
JI2.4 | Enecuna C.H., O6paboTtka HHHOPMALIUH C UCTIONBE30BAHUEM TEXHOIOTUHI Ps3ans, 2015, o1
Myparos E.P. OpenCL : meron. ykas. 40c.
6.1.3. MeTtonnyeckue pa3padoTku
Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommdecto/
rox Ha3BaHUe
3BC
JI3.1 |Myparos E.P., [TporpaMmHoO-anmapaTHbIE CPEICTBA BBICOKOCKOPOCTHON Pszans: , 2020, |,
Bensikos I1.B. 00pabOTKH JaHHBIX: METOJ. YKa3. K MPAaKT. 3aHATHSM : https://elib.rsr
MerToandeckue yKa3aHus eu.ru/ebs/dow
nload/3073

6.3 Hepeqeﬂb nporpammHoOro o0ecneuyeHus: U HH(l)OpMaIIl/IOH]-lI)IX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeveHnb JUIIEH3MOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOI0 MPOrPAMMHOTI0 o0ecreYeHns, B TOM YucJIe

O0T€YECTBEHHOT'0 MPOU3BO/CTBA

HaumenoBanue

Onucanue

OneparronHas cucrema Windows

KOMMGp‘IeCKaﬂ JIMICH3UA

LibreOffice

Csobomnoe ITO

Visual studio community

CooOojgnoe 10

6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

Hudopmarmorno-mpaBoBoit moptan [APAHT.PY http://www.garant.ru

6.3.2.2

Cucrema KoncynprantlLnroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIMHBI (MO YJIA)




02/1-BU  OwmsHec-uHKyOaTop. YueOHas aymuToOpHs Ui TPOBEJACHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYNIIOBEIX M HWHIWBHAYANbHBIX KOHCYJIBTalMi, TEKYIIETO KOHTPONS M IPOMEXYTOYHOH AaTTeCTAalllH, JIabOopaTOpHBIX
| paboT, MPaAKTHUECKHX M caMOCTOSTeNbHBIX 3aHATHH 12 xommbioTepoB (CPU Intel Core i5-3470, 8§ I'b O3Y)
(KOMITBIOTEPHBIN KJIaCC) ¢ BOSMOXKHOCTBIO IMOIKIIIOUCHHSI K ceTH «/HTepHeT» M 00eCHEeYCHHEM JIOCTYIAa B AJICKTPOHHYIO
nHpopMaIoHHO-00pa3oBaTenpHylo  cpexy PIPTY, 64 wMect, MymsTHMenwa MpPOEKTOp, OSKpaH, KOMIIBIOTED,
CHeNUAIN3UPOBaHHAs Mebelb, TOCKa

122 yueGHO-aAMHUHUCTPATHBHBINA KOpIyc. YueOHas ayguTOpus IS MPOBEICHUS 3aHATUI JTEKIMOHHOTO U CEMHHApPCKOTO
THMA, TPYNNOBBIX M WHIUBHAYaldbHBIX KOHCYNbTAallMif, TEKyIIEro KOHTPOJIS M IPOMEXKYTOYHOH aTTecTalluy,
2 71a00paTOPHEIX PadoT, MPAKTHIECKUX M CaMOCTOSATENBHBIX 3aHATHH 10 kommeiotepoB (CPU AMD Phenom II X4 955, 4
I'b O3Y) (KOMIBIOTEpHBI KITAacC) ¢ BO3MOXKHOCTBIO TONKIIOUEHHs K ceth «MHTepHeT» M obecreyeHneM J0cTyna B
ANIEKTPOHHYIO HMH(OpMaIMOHHO-00pa3oBaTenbHyo cpeny PIPTY, 56 wmect, mMynpTUMenua MpPOEKTOp, HHTEPAKTHBHAsS
JIOCKa, KOMITBIOTEP, CIICIUAIN3UPOBAHHAS MeOEIb, JOCKa

209 ygeOHO-aIMHUHHCTPATHBHBIN KOpIyc. YueOHas ayguTopus IUIS NPOBEICHUS 3aHATHI JICKIIMOHHOTO M CEMHHApCKOTO
TUIA, TPYINNOBBIX M MHIUBUAYAIbHBIX KOHCYIbTAllMM, TEKYILEr0 KOHTPOJIsL K IPOMEXKYTOYHOH aTTecTalud,
3 1a00paTOpHBIX pabOT, NPAKTUYECKHX U CaMOCTOSTENBHBIX 3aHATHH 14 KOMIIBIOTEPOB (KOMIBIOTEPHBIH Kiacc) C
BO3SMOXKHOCTBIO TOAKITIOYCHUS K ceth «VHTepHeT» M o0ecHedeHHeM JOCTyla B JICKTPOHHYIO HH(pOPMaIHOHHO-
obpasoBarensHyto cpexy PIPTY, 48 mect, MynbTHMenna HpPOEKTOp, 3KpaH, KOMITBIOTEpP, CHEIHAIM3UPOBAHHAS MeOels,
JIOCKa

210 y4eOHO-aIMUHHUCTPATUBHBIH KOpIyc. YdeOHas ayquTOpHs VISl IPOBEIEHMS 3aHSATHUH JICKIMOHHOTO M CEMHHAPCKOI0
THMA, TPYNIOBBIX W WHIUBHIAYAJIBHBIX KOHCYIBTALMH, TEKYIIEro KOHTPOJIS W IPOMEKYTOYHOW — aTTeCTallnH,
4 7ma00paTOpHEIX paboT, MPAKTHYECKHX W CaMOCTOSTENBHBIX 3aHATHH 12 KOMITBIOTEpPOB (KOMIIBIOTEPHBIH Kiacc) ¢
BO3MOJKHOCTBIO TOAKTMIOUEHHST K cetn «MHTepHeT» mn obecredeHHeM JOCTylla B DJIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbHyto cpeny PI'PTY, 44 mecra, MynbTUMeAna MpPOEKTOp, SKpaH, KOMIIBIOTEp, CIEHHAN3HPOBaHHAs MeOelb,
JOcKa

32-B1 Om3Hec-uHKyOaTop. YueOHas ayguTopusi OIS TPOBEICHMS 3aHATHH JIEKIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX M HHAMBUAYaNbHBIX KOHCYAbTalMi, TEKYIIEro KOHTPONS M INPOMEXKYTOUHOH AaTTecTalluH, J1abopaTOpHBIX
paboT, MPaKTHYECKHUX M CaMOCTOATENBHBIX 3aHATHH 13 kommbioTepoB (CPU AMD Phenom II X4 965, 4 Th O3YVY)
(KOMITBIOTEPHBIH KJIacC) C BO3MOXKHOCTBIO MMOAKITIOUEHHS K ceTH «VIHTepHET M oOecledeHHeM JOCTyNa B SJIEKTPOHHYIO
nHpopMaIonHo-o0pa3oBarensHyo  cpexy PIPTY, 14 wmecr, nmaGopaTopHOe ceTeBoe 00OpyHOBaHHE, MyIbTUMEIHA
HPOEKTOP, PKpPaH, KOMIBIOTEP, CHELHAIN3NPOBAHHAs MeOeIIb, JoCKa

8. METOANYECKHUE MATEPUAJIBI 1O JUCIUIIVIMHE (MO YJIIO)

Meronndeckoe obecnedeHne QUCIUIUINHEI TPUBEICHO B IPIJIOKEHHUH K pabouell mporpaMme AUCIUIUIHHEI (CM. TOKYMEHT
«Metoandeckue yKka3aHUs JUCHUILIUHBI «IIporpaMMHo-anmapaTHble CpeiCTBa BBICOKOCKOPOCTHOH 00pabOTKU TaHHBIX»).

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT NMOAMUCAH 3NEKTPOHHOW MOAMNUCHIO

noanncAHO ®reoy BO "PrPTy", PrPTY, Koctpos bopuc 28.09.23 08:00 (MSK) MNpocTas nognuce
3ABEAYHOLLNM BacunbeBuy, 3aBeaytowmii kadeaport 5BM

KA®E/PbI

noAnnucAHO ®reoy BO "PIrPTY", PIPTY, Koctpos Bopuc 28.09.23 08:00 (MSK) MNpocTas noanucb
3ABEAYIOLLNM BacunbeBuy, 3aBeaytowmii kadeapoit IBM

BbIMYCKAIOLLIEN

KA®E/PbI

noAnNMCAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 28.09.23 09:02 (MSK) Mpocras noanuco
MPOPEKTOPOM 110 YP BsiuecnaBoBuY, MpopekTop Mo y4yebHol paboTe




