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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournmba b1.B.[1B.04.03 I[IporpamMmmMupoBaHue [jisi TeTepOreHHbIX BBIYMC/IUTE/IbHBIX CUCTEM
OTHOCHTCS K YaCTH, JOPMUPYEMOM yuaCTHUKaMH 00pa30BaTeIbHbIX OTHOLIIEHHUH 00pa30BaTe/IbHOM
MPOrpamMMBbl.

2. IInanupyemble pe3y/ibTaThl O00yYeHHsI 1O JAUCIUIUIMHE, COOTHECEHHBbI€ C TUIAHHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/IbHON MpPOrpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
JAOCTYDKeHHMsI KOMITeTeHI[U)

dopmupyemsbie IlnanupyeMbie pe3y/bTaThl 00yUeHHs M0 AUCHUIUIMHe | HanMeHOBaHHe OLIeHOYHOTO CPeCTBA
KOMIIeTeHL{UM (Mofgyn0), B  COOTBETCTBMM C€  HWHJAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMITeTEHLIUH) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIIAHE KOHTPOJIA IPOMEXXyTOUYHOH
(kog, cozieprkaHue ycreBaemMoCTH aTTecTanuu
WH/IMKaTOopa)
ITIK-4: Cnocoben IIK-4.1: 3Haem munoeble IK-4.1: Tecm
npoekmupoedamsb pewieHust, bubauomexu 3Hamb apxumexkmypy u 3quém:
poepammHoe npozpammHbIx Modyell, npuHYyuUnb pabombi 3adauu
obecneueHue

waboHbl, K1accbl 066eKmos,
ucnonb3yembie npu
paspabomke npoepamMmHO20
obecneyeHust

IIK-4.2: 3Haem memoob! u
cpedcmea npoeKmupogaHus
npoepammHo20 obecneueHust
IIK-4.3: 3Haem memoObl u
cpedcmea npoeKmupogaHus

2paguueckux npoyeccopos;

IIK-4.2:

3Hamb cogpemeHHble N0OX00bl K
paspabomke, aHaauzy u
omaadke Npo2pamMHbIX cucmem
Ha GPU.

6a3 0aHHbIX IIK-4.3:
TIK-4.4: Ymeem 3Hamb apxumexkmypy u
UChob308aMb NpUHyunbt pabomet

cyujecmesytoujue munosble
peweHus u wabaoHbl
npoeKmupoeaHus
npo2pammHo20 obecneueHus
IIK-4.5: Ymeem npumeHsimb
MemoObl U cpedcmea
npoeKmuposaHust

2paguueckux npoyeccopos

TIK-4.4:

Ymemb oyeHusamb
yenecoobpasHoCmb NpUMeHeHUst
2pacpuueckozo npoyeccopa 05

pewleHUAA KOHKpemHblX

npo2pammHo20 obecneyeHus, npuKadHbIX 3a0au
cmpyKkmyp OaHHblx, 6a3
OQHHbIX

IIK-4.5:

Ymemb npoekmuposamn,
paspabambigamb u
peanu308bieamb NPOZPAMMHOE
obecneueHue 0/151 2paguueckux
npoyeccopos

Ymemb nonb306ambcs
HABbIKAMU U MemoOuKamu
aHanu3a u onmumuzayuu
npou3eooumenbHOCMU
npunoxceHuti Ha GPU

KoumposnbHble
80NpOCh!




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€e. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16
- KCP 1
caMocTosTe/IbHasA padoTa 39
ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3/iesioB U TeM JUCLMIUIMHBI Bcero B TOM UHCIe
(uacer)
KonTakTHas pabora (pabota Bo
B3aMMOJEHCTBUH C MperojjaBaresieM),
Yachbl U3 HUX
SaHITHS CamocTosiTeNibHast
CeMHHapCKOro pabora
3aHATHA THTA o0yuvarowerocs,
JIEKLJIOHHOTO | (TIpaKkThyeckue | Bcero Hacel
TUMa 3aHATHsI/1abopa
TOpHBIE
paboThl), Uacel

0 0 0 0 0

o) ¢ o o) o

0 0 0 0 0
BBe/ieHre B BBIUKC/IEHNs 0011Iero Ha3HavueHust Ha GPU 15 3 3 6 9
Beegenue B apxutektypy GPU 12 3 3 6 6
S13eik CUDA C 12 3 3 6 6
Onrumu3zanst npuioxkenuii Ha CUDA 12 3 3 6 6
HWcronb3oBaHue ctadapTHEIX 6nbmmotek CUDA 10 2 2 4 6
IIporpammupoBaHye C UCoab3oBaHueM TexHooruu OpenCL 10 2 2 4 6
ArtTtectauus 0
KCP 1 1
HWTtoro 72 16 16 33 39

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

BBejieHre B BbIUMC/IeHUs 00111ero Ha3HaueHus Ha GPU

Beezienue B apxutektypy GPU




A3k CUDA C

OntumMuzanus ripuioxkeHuit Ha CUDA

Vcrionb3oBanue cTaHAapTHbIX 6ubmmorek CUDA
ITporpammupoBaHue C UCMoJib30BaHKWEeM TexHO0ruu OpenCL

4. YueGHO-MeTOfUUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommxcs

CamocrosTenbHasi paboTta oOydaroL[uxcsi BK/IOuaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [/l TeKyIlero KOHTPO/Si U MPOMEXYTOUYHOM aTTeCcTaly 10 WTOraM OCBOEHUS AUCLIUTLIMHBI
MPUBEIeHHBIM B TI. 5.

Henrcenko M. B. [IprMeHeHue pacripe/ie/ieHHbIX BbIUMCIUTENbHBIX CUCTEM M TEXHOIOTUHU cuda Ajist
MO/IeTMPOBaHus (PU3nuecKuX MPOLeccoB : yueOHO-MeToquuecKoe rocobue / IeHncenko M. B.,
MywHsieB B. O., Catanu A. M. - Hwxkuauii Hoeropog : HHI'Y um. H. U. Jlo6aueBckoro, 2017. - 81 c. -
PekoMeH/10BaHO MeTOAMUeCKON Komuccrel (hr3nueckoro dakyabTeTa /sl CTYJeHTOB 1 aClIMPaHTOB
HHI'Y, obyuatompxcsi mo HarnpaBsieHUsiM noiroToBKY 03.03.02 «Pusukar», 11.03.04 «DneKTpoHuKa 1
HaHo1eKTpoHUKa» 1 09.03.02 «HpOopMalLMOHHbBIE CUCTEMBI U TEXHOIOTUW». - BUOIMOTD.: ZOCTyITHA
B KapTouke KHUTH, Ha caiite BC Jlanb. - Knura u3 konnekuun HHI'Y uwm. H. U. JlobayeBckoro -
WHdopmaruka.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBblie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKH Ppe3y/bTdTOB 06y‘-IEHl/Iﬂ npu npoBejeHHUU
TEKYIIEro KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHOYHOe cpeacTBO - Tect) A1A OLeHKH CHOPMHUPOBAHHOCTH
xkomnetrenuuu ITK-4:

1. RAM namsTh COBpeMeHHbIX rparyeCcKUx MpoLecCOpoB:
a. PasmeljeHa otensHO OT OCHOBHOM namsitu CPU
b. ComerjeHa ¢ RAM namsteto CPU
c. +Bo3MoskHBI 00a BapraHTa

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)

OueHka Kpurtepuu oLieHUBaHUS

3a4TeHO Bann ot 51 go 100%

He 3aUTeHO0 Bann menee 50 %

5.2. OnucaHue MIKaJI OleHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOH
arrecTanyu

IIlkana oueHuBanus c)oOpMHPOBAHHOCTH KOMIETEeHI[UI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CpPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
KomneTtenuu [1K-4

3agaua 1.
BoInonmHuTs peanvsanyuio anropurma CKaasipHoro yMHoxkKeHus1 BeKTopoB Ha GPU c ucrionb3oBaHreM
texHonoru CUDA. [IpoBepyUTh KOPPEKTHOCTH pe3yJ/IbTaTOB

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun ouieHnBaHus
3aUTeHO Peanuzanys anroputma faeT KOppeKTHbIE Pe3yJIbTaThl
He 3a4TeHO AnropuT™ He peanr30BaH WIH CO/IEPKUT OITUOKN
5.3.2 TumnoBbie 3asaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKHU

copmupoBaHHocTu KomnereHiuu [1K-4

1. T'eTeporeHHsble BbIUKC/IeHUs. THTIBI yCKOPUTEeN JJ1s1 FeTepOreHHbIX
BBIUMCJIEHUM.

2. MeTozpbl ¥ TeXHOJIOTHUH JJ1s1 IPOrPaMMUPOBaHUs Ha rpaMuecKyx MpoLeccopax.

3. ApxurekTypa rpadpuyeckux npoueccopoB ot NVidia. Obi1iee orncaHue.

4. Vlepapxusi naMsiTH rpauyecKrx rpoLeccopoB.




5. Texnonorusg CUDA. Host API.

6. Texnosmorust CUDA. IIporpammupoBanue Ha ctopoHe GPU.

7. Texnonorus CUDA. Mepapxus aMaTu.

8. [Toxmoae! K ontuMu3aLmuy npuioxkenu Ha CUDA.

9. OnTuMarnbHbIe 111a610HBI focTyna K namsaTi Ha GPU (pa3zensiemoii 1
r/100a/IbHOM).

10. Bubnuoreka cuBLAS.

11. Bubmuorteka cuFFT.

12. Bubmioreka cuRAND.

13. Bubmumoteka cuSPARSE.

14. Texnonorus OpenCL. Host APL.

15. Texnonorus OpenCL. IIporpammupoBanue Ha ctopoHe GPU.

16. Texnonorusi OpenCL. Mepapxus namsTu.

Kputepuu oneHuBaHus (0LleHOUHOe CpeACTBO - KOHTpo/IbHbIE BOIIPOCHI)

OueHka Kpurepuu orjeHrBaHUs

3aUTeHO [MonHBIN, TpaBUIBHBIN OTBET

He 3auUTeHo HenpaBuibHbli 0TBeT

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. OcHoBbl paboTsl ¢ TexHosorueit CUDA / bopeckos A.B., XapiamoB A.A. - Mocksa : JIMK-mpecc,
2010., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=636496&idb=0.

2. Cangepc Ix. Texnonorus CUDA B nipumepax: BBeZileHHe B IPOrpaMMUPOBaHUe rpaduueckrx
ripoiieccopoB : MmoHorpadusi / Canzepc x.; Ksnapot 3. - Mocksa : JIMK-npecc, 2013. - 232 c. - ISBN
978-5-94074-889-2., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=772935&idb=0.



[ononmHuTebHAs TUTEpaTypa:

1. CUDA Fortran /st UH)KeHepOB ¥ HayUHbIX pabOTHUKOB. PekoMeHpaLuu 1o 3¢deKTuBHOMY
nporpammupoBaHuio Ha s3bike CUDA Fortran / Pyt I'., ®datuka M. - Mocksa : JJMK-mipecc, 2014.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=647214&idb=0.

2. Nenucenko M. B. [IpuMeHeHre pacripe/ie/ieHHbIX BBIYMCIUTE/IbHBIX CUCTEM U TeXHOJIOrUM cuda Aist
MO/Ie/TUPOBaHUs (hHU3UUECKUX TTPOLIECCOB : yuebHO-MeToAMuecKoe rmocobue / Jenrcenko M. B., MyHsieB
B. O., Catanun A. M. - Hwkuuii Hoeropog : HHI'Y um. H. 1. JlobaueBckoro, 2017. - 81 c. -
PekoMeH/10BaHO MeTOAMUeCKOM KoMUCcHel (r3nueckoro dakyabTeTa /sl CTYAeHTOB U aClIMPaHTOB
HHTI'Y, obyuatoruxcs 1o HaripaseHusiM 1ioarotoBku 03.03.02 «Pusukar», 11.03.04 «DyieKTpoHUKa U
HaHo1eKTpoHuKa» U 09.03.02 «HpopMalMOHHbBIE CUCTEMBI U TEXHOIOTUW». - BUOIMOTD.: IOCTYITHA B
KapTouke KHUTH, Ha caiiTe IbC Jlanb. - Knura u3 konnekuynu HHI'Y um. H. U. JlobayeBckoro -
Wnudopmaruka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729718&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypcChl (B COOTBETCTBUH C COJiepKaHWeM JIUCLIUTTUHBI):

CUDA Toolkit: https://developer.nvidia.com/cuda-downloads (cBo6ozaHO0 pacripoctpansiemoe I10,
nmuteH3us: http://docs.nvidia.com/cuda/eula/index.html)

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayIUTOPUM [I/Is TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBIX 00pa30oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/JoBaHMeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHusi 711 CaMOCTOSITENTBHON pabOThl 0OYYAKOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOJK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieuyeHbl [JOCTYIIOM B 37€KTPOHHYHO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieanbHocT  02.03.02 - ®yHAaMmeHTasnbHas WHPOpPMaTMKa U HMHGOpPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): ['opiikoB AHTOH BanepreBuu, KaHJuaT TeEXHUUECKUX HayK.
3aBenytomuii kadeapoii: MeepoB Mocud boprcoBuu, KaHAWAAT TeEXHUUECKUX HayK.

[Tporpamma ofobpeHa Ha 3ace[JlaHUM MeTOAWYeCKOi Komrccuu oT 13.12.2023, mporokos Ne 3.
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