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1. MecTto mucuuniaunbl B crpykrype OIIOII BO

JIMCUUMIUIMHBL, TPEALISCTBYIOINE H3YYSHUIO JAHHOM TUCIMIUIMHBL (MCXO0s 13 (POPMHUPOBAHUS ITATIOB IO
KomnereHusM): Jluckpernas maremaruka;lHxeHnepHas kommbioTepHas rpaduka;HpopMannonHble
TeXHOJIOrMM;MaremMaTuyeckasl JIOTMKa M TEOpusl alropuTMoB;O3HAKOMMTENbHAs IpaKkTUKa;OCHOBBI
udpoBoii 06paboTku HHPOPMAITUU

JIMCUMIUIMHBL, A KOTOPbIX OCBOEHUE JaHHOW JMCUUIUIMHBI HEOOXOJIMMO Kak IpEAlIeCTBYIOIEE
(ucxons w3 (GOpMHUPOBAaHUS  OITAllOB [0  KOMIIETEHLUUAM):  AJNFOPUTMBI UM CTPYKTYpbI
naHHBIX; IHPOpMamoHHass 0e301acHOCTh;MeToIMKa HayYHO-UCCIIeIOBATeIbCKONH  paboTsi;HayuHo-
uccienoBaTeNbckass — pabora  (HOJy4eHHE  IMEPBUYHBIX  HABBIKOB  HAyYHO-HCCIIEOBATEILCKOU
paboTel);Opranu3amyss ¥ YOPaBJIICHUE HAyYHO-UCCIICOBATEILCKON  JCATETBLHOCTEIO B cdepe
MH(OPMALMOHHBIX TEXHOJIOTUH (mpoexTHas nesTenbHOCTh ;I IpaBa VHTEJUIEKTYaJIbHON
cobctBeHHOCTH; [ [pOoekTHpOBaHME MIPOTPAMMHOTO obecnieuenus;PazpaboTka nH(pOpMaIMOHHO-
ynpasisitoux cucteM;CeTu U TelIeKOMMYHUKAIUK

bnox: bnok 1. Jlucuuniunsl (Moaynn);

OO0s13aTenbHas WIM 4acTh, QopMHUpyeMas ydyaCTHUKaMU O0Opa30BaTeIbHBbIX OTHOLIEHWH (B TOM 4YHCIIE
ANIEKTUBHBIE AUCUUILTHNHBI): O0si3aTeNbHas YacTb;

®opma o0yueHHsI: OUHAasA

TpynoeMKOCTb TUCIUTIITUHBI
Cemectp, Yacks Bux

B KOTOPOM .
npenojaercs | 3 B Tom uncie TpOMENKYTOHHOH

auyeTHbIE €IUMHULIBI ATTeCTALMN

IUCHMILINHA O6mias
koHTakTHasg | CPO
3 2 12 24 48 nud.3aver;
HUTOI'O: 2 72 24 48

2. Komnerenuuu odyuyamomerocsi, popmupyembie B pe3yibTaTe 0CBOCHUS TN CIUTIIHHbI

No [udp/
. dopmupyeMble KOMIIETEHIIUU MHJIEKC
KOMIETEHINH
CnocobeH NoHMMAaTh IPUHIMIIEI paOb0Thl COBPEMEHHbBIX HH(POPMALIMOHHBIX
1 TEXHOJIOTUH U MPOTPAMMHBIX CPE/ICTB, B TOM YHCJIE OTEUECTBEHHOTO OIIK-2-22T .-
MIPOU3BO/ICTBA, U UCIIOJIb30BaTh UX MPH PELICHUH 3334 MPO(PeCcCHOHATBHOM 3
JEATeNbHOCTH
CnocobeH pemiate CTaHAAPTHBIE 3a/1a4d PO (eCCHOHATBHOM IEATEIbHOCTH Ha
o | OcHoBe MHGOPMALMOHHOM 1 Oubauorpaduieckoil KylnbTypsl ¢ IPUMEHEHUEM OIIK-3-22T .-
MH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHUH U ¢ Y4ETOM OCHOBHBIX 3
TpeboBaHUN HHPOPMAITMOHHOM 0€30TTaCHOCTH
3 CnocobeH pazpabaThIBaTh aITOPUTMBI U IPOTPAMMBI, IPUTOAHBIE IS OIIK-8-22T .-
MPAKTUYECKOTO IPUMEHEHUS 2
4 CniocobeH ocBanBaTh METOJMKH MCIIOJIB30BaHMSI IPOTPAMMHBIX CPEJICTB IS OIIK-9-22T .-
peleHus MPaKTHYECKUX 3a1a4 2




B pesynbTate 0CBOEHHS AUCLMIUIMHBI 00YyJarOLUiicsa JOJDKEH:

ITudp WNHpukatopsl JOCTIDKEHHA HIudp
KOMIIETSHIIN I pesynbrata | Pe3synbraT 00yueHus
KOMIIETCHIIUU
00y4eHust
OIIK 2.1 3Haer COBpEMEHHBIE 3HaTh:
WH(POPMAIMOHHBIE TEXHOJOTHH H OCHOBBI TEOPUH
MPOrpaMMHBIE  CPEACTBA, B TOM HEUpPOHHBIX CETEH, B
quclie OTEUECTBEHHOTO TOM YHCJIE pa3uYHbIC
MPOU3BOJICTBA, MPUMEHSET UX IpH 3(OIIK-2- TUTIBI HEHPOHHBIX ceTen
peneHnn 3a1ad npodeccnoHaIbHON 20T) u AITOPUTMBI ux
NeSITEIbHOCTH ' 00y4eHUs; OCHOBBI
paboThI B Linux;
OCHOBBI
MpOrpaMMHUPOBAHUS B
Python
YMers:
3¢ deKTUBHO
HCII0JIb30BAaTh Ha
MpaKkTUKE METONbl U
AJTOPUTMBI
HCKYCCTBEHHOT'O
V(OIIK-2- WHTEJJIEKTA; }
20T) OTKaThIBATh CBOI
MIPOCKT 1o 0oJtee
OIIK-2-22T". cTapoi BEpCHUH,
CpaBHUBATh,
aHAJIU3UPOBATH W
CIIUBATh CBOU
M3MEHEHUS B
penosutopuii Ha Git
Bnanetn:
CpEICTBAMU CO3JaHUS U
0o0ydeHusT HEHPOHHBIX
cerei Pa3JIMYHBIX
THUIIOB; HaBbIKaMU
cOOpKM W 3aIycka
MoOyJei CJIOEB
B(OIIK-2- | HeiiponHoii cetu B
22T) pexuMe oO0ydeHus U
TECTUPOBAHUS c
nomouipio PyTorch u
Tensorflow; HaBbIKaMU
YIaKOBBIBAaHUS KOJA H
TEKCTa B
JupyterNotebooks /
Google Colab
OIIK 3.1 3HaeT  OCHOBHbIE 3HaTh:
NPUHLHUIBI, METOABl M CpEACTBa OCHOBBI Teopun
OIIK-3-22T. pemenust  craHpaptHeix  3amay | 3(OIIK-3- | HelipoHHBIX ceTeil, B
npodeccuoHABHON eI TENIbHOCTH 22T) TOM YHCJIE€ pa3uyHbIe

OIIK 3.2 Pemaer craHgapTHbIE
3a/1a4u npoeccuoHaIbHON

TUIIBI HEHPOHHBIX CeTen
u AJITOPUTMBI ux




Nuaukatopbl JOCTUXKEHUS

Mudp

Hingp KOMITETEHITHH P 0
KOMIIETEHITHH 1012078 pe3ynbTara e3yabTaT 00yYeHHS
00y4eHust
JeATeIbHOCTH Ha OCHOBE o0yueHus; OCHOBBI
UH(POPMALMOHHON u paboThI B Linux;
oubnmorpadguueckoi KyJabTypel C OCHOBBI
NPUMECHCHHEM  WH(POPMAIMOHHO- MPOrpaMMHUPOBAHHS B
KOMMYHHKAIIHOHHBIX TEXHOJIOTUU H Python
C y4€TOM OCHOBHBIX TpeOOBaHUIA YMers:
UHPOPMALMOHHON  0OE30MacHOCTH 3¢ PeKTUBHO
UCTIOJIb30BATh Ha
MPAKTHUKE METOIBl U
AITOPUTMBI
HCKYCCTBEHHOTO
V(OITK-3- WHTEJUICKTA; }
20T) OTKaTBIBATh CBOM
IPOEKT [0 Ooee
cTapou BEpCHUH,
CpaBHUBATH,
aHAJTM3UPOBATh WTH
CIINBATh CBOH
MU3MCHEHHUS B
penozutopuii Ha Git
Bnanetn:
CpEICTBAaMU CO3/JaHUA U
00y4YeHHUs] HEWPOHHBIX
cerei Pa3IMYHbBIX
THUIIOB; HaBbIKaMU
cOOpKM W  3amycka
MOTyJIei CJIO€EB
B(OIIK-3- | HelipoHHOW ceTH B
22T) pexuMe OOy4YeHHS U
TECTUPOBAHUS c
nomotpto PyTorch wu
Tensorflow; HaBbIKaMu
VIIAaKOBBIBaHUS KoJa H
TeKcTa B
JupyterNotebooks /
Google Colab
OIIK 8.1 3Haer anropuTMHUYECKHE 3HaTh:
SI3BIKU MIPOrpaMMHUPOBAHHUS, OCHOBBI Teopuu
OTIepaIllMOHHbIE CUCTEMBI u HEHPOHHBIX ceTed, B
000JIOUKH, COBPEMEHHBIE  CpEJibl TOM YHCJE pa3IHYHbIC
pa3paboTKu MPOrPaMMHOTO 3(OIIK-8- TUTIBI HEHPOHHBIX ceTel
o0ecrieueHus 20T) U ITOPUTMBI ux
OIIK-8-22T. ' 00yueHus; OCHOBBI
paboTsI B Linux;
OCHOBBI
MpPOrpaMMHUPOBAHUS B
Python
V(OTTK-8- YMers:
20T) 3pPeKTUBHO

HCIIOJIB30BaTh Ha




Nuaukatopbl JOCTUXKEHUS

Mudp

HIudp .
KOMITETEHTIHI KOMITIETEHIIUH pesynbrata | Pe3synbraT 00yueHus
00y4eHust
MPAKTHUKE METOIOBl U
QITOPUTMBI
HCKYCCTBEHHOI'O
MHTEJJICKTA;
OTKAaTHIBATh CBOM
IPOEKT [0 Oouee
crapou BEpCHUH,
CPaBHUBATH,
aHAJIM3UPOBATH WIH
CIIUBATh CBOU
MU3MEHEHHS B
penozutopuii Ha Git
Bmaners:
CpEJICTBAaMU CO3/JaHUS U
0o0ydeHuss HEHpPOHHBIX
ceren Pa3INYHBIX
THUTIOB; HaBBIKaMU
cOOpKM M 3amycka
MOTyJIei CJIO€EB
B(OIIK-8- | melipoHHOW  ceTH B
22T) pexuMe OOy4YeHHS U
TECTUPOBAHUS c
nomotbio PyTorch wu
Tensorflow; HaBeIKaMu
VIIaKOBBIBaHUS KoJa H
TeKcTa B
JupyterNotebooks /
Google Colab
OIIK 9.1 Haxomut u aHamu3upyer 3HaTh:
TEXHUYECKYIO0 JTOKYMEHTALUIO IIO0 OCHOBBI Teopuu
UCIOJIb30BaHUIO MIPOrPaMMHOTO HEHPOHHBIX ceTed, B
CpeICTBa, BBIOMpAET U MPUMEHSET TOM YHCJE pa3IHyYHbIC
HE0OXO0IUMBIE byHKIUU 3(OIIK-9- TUIIBI HEHPOHHBIX ceTel
IPOrPaMMHBIX CpencTs JUIs 20T) u AITOPUTMBI ux
pelieHrss ~ KOHKPETHOM  3ajayu o0yueHus; OCHOBBI
paboThI B Linux;
OCHOBBI
MpPOrpaMMHUPOBAHUS B
OIIK-9-22T". Python
YMerTs:
3pPeKTUBHO
UCMOJIb30BATh Ha
MpaKTHUKE METOIObl U
V(OIIK-9- ANTOPUTMBI
20T) I/ICI(YCCTBCHI‘-IOFO
WHTEIJIEKTA,;
OTKaThIBATh CBOM
OpoekT  Jo  Ooisee
crapou BEpCUH,

CpaBHHUBATD,




Nuaukatopbl JOCTUXKEHUS

In N
bp KOMIIETEHIIUI

KOMIICTCHII N

Mudp
pe3ynbTara
00y4eHust

PesynbpTar 00yueHus

AHAJIM3UPOBATH NN
CJINBATh CBOU
U3MCHCHUA B
penio3utopuii Ha Git

B(OIIK-9-
20T.)

Bianers:

CpEICTBAMU CO3JAaHUS U
00y4eHUsT HEHPOHHBIX
ceren pa3INYHBIX
THUIIOB; HaBBIKAMU
cOOpkM M 3amycka
MOTyJIer CJIOEB
HEUpOHHOW CeTH B
pexxuMe o0ydeHus u
TECTUPOBAHUS c
nomotmpio PyTorch wu
Tensorflow; HaBbIKaMu
YIaKOBBIBAaHUS KOJA H
TeKcTa B
JupyterNotebooks /
Google Colab

3. CTpyKTypa JTUCUMILIIHHBI

3.1. Buabl y4eOHO# padoThl U TPYA0E€MKOCTH (BCero U Mo ceMecTpam, B 4acax)

®opma o0yueHHsI: OUHAas

Bcero
Bun yue6HOM paGoTHI o 2|/ 3|4|5|/6|7|8[9|10(|11]|12
ceMecTpam,
4acel
KonTtakTHas paboTa, BCEro B TOM YUCIIe: 24 24
JIEKIHH (BCEro) 6 6
-B T.4. JISKIMHK on-line Kypc 0
npakrraeckue 3ausaTus (113) 8 8
-B T.4. IPaKTHYECKHeE 3aHATUs on-line Kypc 0
saboparopHsle padotsl (JIP) 8 8
KOHTpOJIHpYyeMasl CaMOCTOsITeNbHAs pabora (3amuTa 0
KYpCOBOT'O IPOEKTa, KypcoBOH paboTHI U JIp. paboT
(pyn HaTHYNH))
-B T.4. JJabopaTopHbIe paboThl on-line Kypc 0
WHas KOHTAaKTHas paboTa (cmada 3adera, 2 2
9K3aMeHa,KOHCYIITAITIH)
MpoeKTHas aesTenbHocTh (I1]]) 0
CamocrosrensHas padbora odyqaronmxcs (CPO), Bcero 48 48
B ToM ymcie: (ykazaTs KoHKpeTHbIH Buja CPO)
BBITIOJTHEHHE M IIOTOTOBKA K 3aIIUTE KypCOBOTO 0
MIPOEKTA WM KypCOBOI pabOTHI
BEITIOJTHEHHE U MTOATOTOBKA K 3amute PI'P paboTsr, 0
pedepara, MATEHTHBIX HCCICIOBAHUM, aHATUTHYSCKHX
HCCIEAOBAHUN U T.II
n3ydeHue yaeOHOro MaTepHaa, BRIHECEHHOTO Ha 25 25
CaMOCTOSTENBLHYIO ITPOpadOTKy
TIOATOTOBKA K JIAOOPATOPHBIM W/HMITH MTPAKTHUECKAM 16 16
3aHITUSIM




TIOATOTOBKA K clade 3a4dera, dK3aMeHa 7 7
WHBIE BUJIBI pa0oT oOyyatomierocs (Ipy HaJIMYHHN) 0
ocBoeHme on-line kypca 0
CaMOCTOsTENbHAS MPOeKTHAs nestenbHocTh (CI1J]) 0
WTOI'O IO AMCHUITIJIMHE 72 72

4. Coaep:xkanue IUCHUNINHBI

4.1. Tembl (pa3aesibl) IMCUMILUIMHBI M BU/AbI 3aHATHII (B Yacax)

®opma 00yueHHsI: OUHAas

2
= = &
5 % § TpynoeMKOCTb, 4achl Indp
o X | HazBanue Ttemsl (paszaena) | S 6
g a 8 pe3yiibTaTa OOYUCHUA
2= JI | TI3 | JIP | CPO | Bcero
3(OI1K-9-22T".)
1 Heliponnsie cetn 312 8 13 23 ggggﬁ:g:;;?g
3(OIK-2-22T".)
2 KomMmmbrotepHoe 3peHne 3|2 2 11 15 z%ggﬁ:g:gggg
V(OIIK-3-22TI".)
3 O6paboTka TeKcTa 3|1 2 11 14 g((ggg__gjgg ;
B(OIIK-8-22TI".)
4 O0paboTka 3ByKa U peuu 311 4 13 18 gggg§:2:§§£§
HUTOTO: 6| 8 8 48 70

4.2. Conep:xaHue JJEKIIHOHHOI0 Kypca

TpynoemkocTs,
Y4acChbl
Ne Howmep

Haspanue temsl w |+ 3 3
III. pasnena |2 &l E
2188 8
(<o) (<o)

1 |1-HeiiponHusie O0630p MCTOPUM MCKYCCTBEHHOr0 HHTeJIIeKTa. CBA3b UTPOBBHIX 060TOB, 2

CETH

AJITOPUTMOB M JUCKPeTHON MaTeMaTUKH. CHMBOJIbHbIE BHIYHCICHHUS.
HeiiponHble ceTn.

0030p HCTOPHUN UCKYCCTBEHHOT0 WHTEIUIEKTa. CBS3h UTPOBBIX OOTOB,
QITOPUTMOB M TUCKPETHOH MaTeMaTHKH. CUMBONBHBIE BhIauciIeHus. HelipoHHbIe
ceTd. Pa3nnyHble TUIIBI HESHPOHHBIX CETEH M aJITOPUTMBI UX 00y4deHus. MeTo b
1 aJITOPUTMBI TITyOOKOro 00ydeHHsI.

2 |2- KoMmmsroTepHOE
3peHue

3peHnue yegoBeKka u HUPpoBoe n3odpa:kenne. TexHukn 06padoTKU
n3o0paxenuii. PacnosnaBanue 00bexkToB. [1y0okne mogenu:
HAeHTUGUKALUS 110 JIUILY.

3peHne yenoBeka, u(poBbie N300paKESHNUS U KaMEPHI.

— AHaJOrus 3pUTENFHOTO aNlapara YeIoBeKa U MUPPOBOI KaMephI




— KoHCTpyKTHBHBIE pa3ianyus, 0COOCHHOCTH BOCHPHUSTHS U MIPUHIUITHAIEHBIE
OrpaHUYEHHS YEIOBEYECKOTO 3PEHUS

— I'nnepcnexTpanbHbIe H300payKeHUs U TIOHATHE TEH30pa

— IMuaxon-kaMepa 1 Kamepa ¢ HETMHEHHBIMU UCKKEHUIMHU

— CeHncopsl (MaTpHLa)

Texunku 00pabOTKH N300paKkeHHH

— IIBeroBrie mpoctparctBa RGB, CMYK, HSV u ux npumeHeHne k 00paboTke
— Hopmanuzanus 1 Ounapuzanus

— Brinenenue o0beKTOB

— Buzyanusanus

— Koppexkuus reomerpun

— Jlucropcus kamepsl (6ouKa, MOYIIKa)

— Hckaxenust 00bEeKTOB

— Mogenu myma. bopr0a ¢ aJyIMTUBHBIM IIIyMOM

— ATUTUBHBIN TIYM

— T"ayccoBckas Mmozens mryma

— PaBHOMepHBII 1 ["ayccoBckuil pUITBTPHI

— Ipenoxpansromiye rpaHUIB: MEIUAHHBINA 1 OMIaTepalibHBIA (DHIBTPHI
— Mopnenu ¢ona (06001eHNEe MEeANaHHOTO PHUIIBTPA)

Mozenu 00bEKTOB U KIIFOUEBBIE TOYKHU

— I'panuibl 00EKTOB (KOHTYpBI, 000JIOUKH, ...)

— Auroput™mBI BelesieHus rpaHull: cBEpTky, Canny edge

— HaxoxaeHue 3aMKHYTBIX KOHTYPOB 110 TpaHULIAM

— Beinyknas o6onouka

— [MuHHMAaNbHBIN] BKIIOYAIOMNHN NPSMOYTOJIBHUK, AJIIHIIC

— LIBeToBas KiIacrepusanus

— BelziesieHre OCHOBHBIX LBETOB JUISl CXKATHS M IPU3HAKOB

— ITapameTpuueckue Monenu (psiMble, KPUBBIE)

— IIpeobpazoBanue Xada i NpAMBIX U IPYruX NapaMeTPpHYeCKHX KPHUBBIX
— Herexrop Jayrmana u IRIS CODE

— KiroueBble Toukn

— YTOJIKOBBIN eTeKTOp Xappuca

— HWuBapuantabie npusHaku Ha npumepe SIFT (scale invariant feature
transform)

JleTekTops! 00BEKTOB M KJIaCCH(DUKALU

— Kackanp! cnabbix knaccudukaTtopoB: Kackaabl Xaapa, IeTekTop Buomnsl-
J>xoHca

— Ompenenenye U1 1 pobieMa HHBAPUAHTHOCTH

— OGHapyxeHue KECTKIX 00bEKTOB

— CBEpPTOYHBIC CETH U 3pCHUE

— buonoruueckue aHaJOruy B U1e€ CBEPTOUHBIX CETEH

— 3oomapku Mozenei

— Pacnio3HaBaHNE 00BEKTOB U JIHIL

— OpenFace — mocTpoeHre BEeKTOPHBIX MPEACTABICHUH IS JIHI]
— YOLO — nouck 00BbEKTOB Ha H300paXKEHHUSIX

3-O6pabotka CTpyKTypHasi JMHTBUCTUKA U AUCTPUOyTHBHAA runmore3a. [locTpoenue
TeKCTa NMPOCTOro NMOMCKOBHKA. Pacnio3HaBaHNe MMEHOBAHHBIX CYLIHOCTEH.
MawmmHHbIA nepeBos.

O06paboTka HATYpaTHHBIX TEKCTOB

CrpyKTypHas IMHIBIUCTHKA U TUCTPUOYTUBHAS TUIIOTE3
— Ilparmatuka, ceMaHTHKa M CHHTAKCHC

— @opMalibHbI€ TPaMMAaTUKH, TPAMMAaTUKU XOMCKOI'O
— IlpumeHeHne CHHTaKCHCA 1T TOKEHU3AIAN

— IlpumeHeHus cHHTaKCHCa JUIS 33724 CEMaHTHKU
ITocTpoenne NpocToro MOUCKOBUKA

— MHBepTUpOBaHHBIN UHIEKC

— OrpaHnyeHus! MacIITaOMPOBAHUS

Pacrio3HaBaHNe IMEHOBAHHBIX CYIIHOCTEH




— BexropHast Mozemb

— Tepm-nokymenTnas matpuiian TF-IDF

— JluctpubyTrBHAsE CEeMaHTHKa

— JlaTeHTHBIN CEMaHTHYECKUI aHAIIM3 M CHHTYJISIPHOE pa3JIoKeHUe
MaumHHbIN nepeBos

— word2vec u doc2vec

— DSSM

— Tpancdopmepsr (BERT)

— MatuHHBIH nepeBo

3 |4-O6pabotka
3ByKa U peYd

Cayx 4yesnoBeka u MamuHbl. PacnozHaBanue peyn. Cunte3 peun. O6padoTka
3BYKa U MY3BbIKH

Crnyx 4enoBeka U MallUHbI

— YcTpoiicTBO yxa

— IIpupona 3Byka

— YacToTHOE npe/icTaBIeHUE

— Jluckperuzanus 1 KBaHTOBaHHUE

— Teopema KorenbHukosa

Pacno3znaBanue peun

AxycTHdeckas MOJIENb

— doHeMBI ¥ CEHOHBI

— OwmunbKy pacro3HaBaHUs U PEKYPPEHTHBIE MOAEIN
— CkpbIThie MapKOBCKHE MOJIEH

SI3pIKOBAst MOJIENTh

— doHeTHKA A3BIKA

— OOy4eHue S3bIKOBBIX MOJIEINeit

Cuntes peun

[Ipeno6paboTka mepen reHeparyen

— Ywucia, onevyatku 1 abOpeBUaTypbl

— @pa3bl U IyHKTyauus

— DoHeTHYECKOEe KOHCTPYUPOBAHHUE 110 NIPABUIIaM U KOpITycaM
— PaccranoBka ynapeHuii

TemOp

— Konmposanue Tembpa uepes BOKoAep

— Ilepenoc TemOpa ¢ MOMOIIBIO TITYOOKHX MoJesei

HUTOrO:

4.3. Ilepeyennb 1a00paTOPHBIX padoT

Howmep paznena

HazBanue nabopaTtopHoii pabOThI

TpynoemkocTs,

qacChbl

OYHas

OYHO-
3a04YHas

3a04YHas

2- KomnprotepHoe
3peHue

1 |Pacno3naBaHue PyKONMHCHBIX HU(P
Hanmcats xoMIBI0TEpHYIO IpOrpamMmy Ha si3bike Python, co3maromryro u
00y4aroIyt0 HEWPOHHYIO CETh JUISl PACIO3HABAHMUS PYKOIHMCHBIX IHppP.

N

3-O6paboTka TekcTa

2 |TlouckoOBBbIH IBUKOK Ha 0a3e doc2vec
[TocTpouTh MOUCKOBHIHN IBIMKOK Ha 06aze doc2vec

4-O6paboTka 3ByKa
U peun

3 |[loaaBiieHue IIyMa B peyn
3aaua OIyMONOABIICHHUS C OMOIIBIO rirybokoro odydenust u Open VINO

4-O6paboTka 3ByKa
U pedd

4 |CunTe3 peun
TpeOyercst co3aath ceTb, KOTOPask Ha BXOJ MPUHUMAaIa ObI TEKCT, a HA BBIXOJC
JlaBajia Obl CHHTE3MPOBAHHBIN 3BYK.

HUTOro:




4.4. IlepevyeHb NPAKTHYECKHUX 3aHATHI

TpynoemMkocTs,
Jachbl
Howmep paznena |Ne I13 TeMma pakTUYeCKOro 3aHsATUS N - -
< | Q T =
58 ¢
>|1°8 =8
1-Heiiponnsle cetn BunapHasi, MHOroK/1accoBasi Kiaccupuxanus 2
BunapHas, MHOTOKIIacCOBas Kiiaccu(UKanus
1-Heiiponnsie cetu| 2  |JIokajau3ammsi, cCEerMeHTAIMSI, CHUKEHHE/ TIOBBIIIIEHHE PAa3MEPHOCTH | 2
Jlokanu3anuusi, cerMeHTalusl, CHIKEHUE/TTOBBIIIICHUE Pa3MEPHOCTH
1-HeiiponHsle cetn CodT™Make, Kpocc-3HTPONUA 2
CodT™akc, KpoCc-IHTPOITHUS
1-HeiiponHsle cetn Peamusanusa knaccupuxanuu B PyTorch 2
Peanmzanus xnaccugukamuu B PyTorch
UTOI'O: 8

4.5. Buasl CPO
TpynoemkocTs,
qachbl
Howmep pazaena Bug CPO = |4 3| &
S|z & E
N T o Q
&) [SR-S} <
(<) (<)
1-HetipoHHble ceTH MOATOTOBKA K ClIaue 3ayera, dK3aMeHa 1
1-HeiipouHsle cetn MO/ITOTOBKA K JIJAOOPATOPHBIM M/HMJIM IIPAKTUYECKUM 3aHSITHSIM 8
1-HetipoHHbIE ceTH M3ydeHue yueOHOro MaTepuraa, BRBIHECEHHOTO Ha CAMOCTOSTENEHYIO 4
popaboTKy
2- KoMmbroTepHOE 3peHHe |IOATOTOBKA K cAave 3ayera, SK3aMeHa 2
2- KoMmnploTepHOE 3peHre |IOArOTOBKA K Ta00PATOPHBIM M/WIIM TPAKTUYECKUM 3aHSITHSIM 2
2- KommbroTepHOE 3peHHe |H3ydeHue yaeOHOro MaTepralla, BRIHECEHHOIO Ha CAMOCTOSTENBHYIO 7
popaboTKy
3-O0pabotka TekcTa MOArOTOBKA K CIade 3a4era, IK3aMeHa 2
3-O0paboTrka TekcTa MOAITOTOBKA K JIAOOPATOPHBIM W/HITH MPAKTHYECKUM 3aHATHIM 2
3-O6paboTtka TekcTa M3ydeHue yaeOHOro MaTepraa, BBIHECEHHOTO Ha CAMOCTOSTENEHYTO 7
popaboTKy
4-O6paboTKa 3ByKa 1 MOATOTOBKA K cAade 3aueTa, IK3aMeHa 2
peun
4-O06paboTKa 3ByKa 1 MTOJrOTOBKA K J1a00OpPaTOpHBIM W/UITH TPAKTHUECKIM 3aHITHSIM 4
peun
4-O6paboTka 3ByKa 1 M3ydeHUe y4eOHOr0o MaTepraa, BBIHECEHHOTO Ha CAMOCTOSTENEHYIO 7
peun npopaboTKy
- UTOTIO: 48




Tembl 1151 CAMOCTOSAITEILHOI Pad0ThI 00y4aI0 M XCS

Paszoen 1. Helipouuwie cemu

UTto Takoe MalMHHOE OOyUYEHUE.

Pazoen 2. Komnvromeproe 3perue

HarpenupoBaHHbIE BEKTOPHBIE IIPEACTABICHMUS.

Pazoen 3. Obpabomka mexkcma

CuHHTaKCUC - HHCTPYMEHTBI.

Pazoen 4. Obpabomka 36yka u pequ

OcHoBBHI ITU(GPOBOI 00PaOOTKHU CUTHAJIOB.

5. (DOpMI)I TEKYHIIET0 KOHTPOJA YCIICBAEMOCTH U IMMPOBECIACHUS l'[pOMe)KyTO‘-IHOi/i aTTreCcralnmmu

HepequL OLCHOYHBIX CPCACTB TCEKYHIECITO KOHTPOJIA U HpOMe)I(YTOHHOﬁ arrecraiiumu 110

nucuuIuinHe npuBeaeH GoHae OIIEHOUYHBIX CpelICTB (mpuiiokeHue b).

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIIHOHHOE 00ecTiedeHUe U CIIUTIINHbI

6.1.YueOHo-MeTOAMYECKOE O0ecIeueHue

Cenennsi 00 00ECTICYCHHOCTH TUCITUTIIIMHBI OCHOBHOM, JOTIOJTHUTEIIBHON U Y4€OHO-METOIUIECKOM

nutepaTypoit npuBeaeHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxkerue A).

6.2.1lepeyeHb coBpeMeHHBIX TMpodeccHOHATbHBIX 0a3
CIIPABOYHBIX CHCTEM, PEKOMEH/yeMBIX JIJIs OCBOCHH S U CIHIITUHBI

AAaHHBIX M HWHGOPMALMOHHBIX

HazBanmus COBPCMCHHBIX HpO(l)eCCI/IOHaJ'H:HBIX 0a3 JaHHBIX U
I/IH(bOpMaI_[I/IOHHI)IX CIIpaBOYHBIX CUCTEM,
PEKOMCHAYEMBIX JIA OCBOCHUA AUCIUIIIINHBI

CcChUIKM Ha
o(UIIHATIEHBIE CANTHI

Coursera.com

[Tnatdopma oHnaitH y4eOHbIX
KypCOB

http://docs.python.org/3/

Wudopmanmonnas 6aza Python

https://docs.python.org/3/

OdurmanbHsiii caiit Python

https://github.com/jrjohansson/scientific-python-lectures

Lectures on scientific computing
with Python. B cBoGomnoM
JIOCTYTIE.

https://www.python.org

Python. The official Python web
site. B cBoGoHOM j10CTYyTIE.

Stepik.org

[Tmardopma ornaite yaeOHBIX
KypcoB

Cucrema o0yuenus IT akagemnn Samsung, Tpek MICKyCCTBEHHBIN MHTEIUICKT

https://myitacademy.ru/

OBC Znanium.com

http://znanium.com/

OBC Jlanp

https://e.lanbook.com/

OnexrponHast 6nbmmorexka YIHTY

http://www.bibl.rusoil.net

7. MaTepuajbHO-TeXHHYECKOe o0ecnevyeHne TUCUUMIMHbI

7.1. Ilepedenb crnenuaabHBIX ayAMTOPUil, KAOMHETOB, Ja00OPATOPHH W MNP., HCIOJIb3YeMbIX
NPH peau3alyu JUCUHUILIMHBI € IepeYyHeM OCHOBHOI0 000py10BaHu s

OcHaIlleHHOCTH NTOMEIIEHUS
(mepeueHb OCHOBHOTO 000PYIOBaHHUS)

No Howmep
M. | TOMEIIeHUS

HanmenoBaHue MOMEIICHUS




1 | 1-4208 Kommsiotep Intel Core 2 Duo E8200(1);Kommnbrorep WIN i3- ITomMermeHus 1t XpaHEHUS U
550(2);Kommbrotep nepcoHanbusbiii i3-4170/21,5" PHILIPS MPOQIIAKTHIECKOTO
226VALAB(2);Monutop 19" Acer(1);Monutop ASUS VA24DQ | obcnyxuBanust yaeOHOTO
Black 23,8", mr(3);IIpuntep nazepusiit HP Laser Jet 3055 00opyoBaHus
<Q6503A>(1);CepsucHoe ycrpoiictBo mourctku Katun 3
M(1);Cuctemusiii 61ok Intel Core 13-2100(1);11Ikad(b1) mus
XpaHeHHsI

2 | 1-438 ABT. pab-e mecto(cuct 010K 15-10400,MounTOP23,8"ASUS, Ki1aB | YueOHas ayauTOPHS IS
n meisLogitech, puetp(13);CTomnsl, cTYIBS MIPOBENIEHUS 3aHATHI

CEMHHAPCKOro TUTIA —
YKOMILTEKTOBaHA
CreMaIN3UPOBaHHON (Yy4eOHOI)
MeOEIbI0, TEXHUYECKUMH
cpecTBaMu OOy4eHHUsL.

3 | 1-438 ABT. pab-e Mecto(cuct 010K 15-10400,MounTOp23,8"ASUS, K)1aB | YueOHast ayauTOPHS IS
u MbimbLogitech,punbTp(13);Crodbl, cTyabs TEKYILEro KOHTPOJs 1

MPOMEXYTOYHON aTTECTAIUH —
YKOMIUTEKTOBaHA
CreUaIM3uPOBaHHON (yueOHOI)
MeOEbI0, TEXHUYECKUMU
Cpe/icTBaMU O0y4EHHUSL.

4 | 1-438 ABT. pab-e mecto(cuct 010K 15-10400,MounTOp23,8"ASUS, ki1aB | JIabopaTopusi — ocHaIllCHHAS
u MbimbLogitech,punbTp(13);Crodbl, cTyabs 112a00paTOPHBIM 000PYIOBaHHEM,

B 3aBUCHMOCTHU OT CTCIICHU
CIIOHOCTH.

5 | 1-438 ABT. pad-e mecto(cuct 6ok 15-10400,mounTOp23,8"ASUS,kn1aB | YueOHas aymuTopHst 1uist

u MbimbLogitech,punbTp(13);Crodbl, cTyabs MIPOBEICHHS TPYIIIOBBIX U
WHIMBUYaJbHBIX KOHCYIbTalUH

6 | 1-444 Kommsrotep Nettop Pegatron Walle L6 PV D- YueOHast ayiuTOpus JUis
SUB(1);Hacrennsiii sxpan Master Picture 244x244 MIPOBEICHUS 3aHATHI
MW(1);ITpoextop Acer JICKIIMOHHOT O THTIa —
ProjectorP1203(1);mynbTrMenuanpoekTop; Y ueOHO-HaTJIS THbIE YKOMIIIEKTOBaHA
NOCOOuS 10 JUCHHUIUIMHE,HA00P TEMOHCTPALIMOHHOTO CHeNMaTH3UPOBaHHOH (yueOHOIT)
obopynoBanust; CTONBL, CTYIIbS; MeOenbio, HabopoM

JEMOHCTPAMOHHOT O
000pyIoBaHus U yueOHO-
HAaITSIHBIMHU [TOCOOHAMH,
00ecIIeunBarOIIMA
TeMaTHYECKHE WILTIOCTPALNH,
COOTBETCTBYIOIINE pabounM
yueOHBIM MporpaMmmamM
JUCHHIUIAH (Monyrieil).

7 3-201 ZamumrhHas RFID Cucrema LSG405HF(1);KommbroTep 13- ITomerenue s
2120(1);Kommetrotep 13-3220 K1 BenQ 21,5"(4);Kommbrotep 13- | camocTOSTENHON pabOTHI —
3240 21.5" Acer(2);Kommsrorep TTK HUKC\i3- YKOMIUTEKTOBAHO
4170\21.5"(1);Kommsrotep mepconansHbiii-merTon Celeron CIeIUATM3UPOBAHHON (YueOHO#)
J1900/4Gb(1);KontponsHo-kaccoBast MammHa [Tuonep 114D ¢ Me0ebi0, OCHAIICHO
OH(1);M®YV hp Laser Jet Pro M1132<CE847A>A4(1);M®Y hp | KOMIBIOTEPHOIH TEXHUKOM C
LaserJet Pro M1132<CE847A>(A4 BO3MOYKHOCTBIO ITOIKJIFOUECHUS K
npunTep+ckanep+konup)(1);Morutop Beng(1);IIpuntep Laser | cerm «HTEpHET» M 00ECTIEUCHO
Jet 1020(1);Cxanep Plustek Optic Book 4800(1);YHuBepcanpHast | JOCTYIIOM B AIIEKTPOHHYIO
RFID cranmmsi KHUTOBBIIAYH/TIPOT PAMMHPOBAHUS WHPOPMAIIMOHHO-
meTok(3);Yekossiii mpunTep ATOJI RP-326-USE 4epHbiii 00pa3oBaTeNbHYIO CPEay
Rev.6(3);Ammk katanoxasiii 40 saeex(5);Joctym k OpTaHU3aIHH.

AIEKTPOHHOHN HH(OPMAIIIOHHO-00pa30BaTEIBHON cpee
(KopnopaTtusHas napopmarnmonHas cucrema YIHTY); Hoctym
B UHTEPHET;
7.2. IlepeyeHb JIMIEH3MOHHOT0O M CBOOOAHO PaCHPOCTPAHAEMOr0 MPOrpaMMHOIO

OﬁeCl'le"leHI/lﬂ, NUCIMOJb3yEeMbIX B y‘-leﬁHOM nmpounecce Npu OCBOCHUH TUCHUIIJIMHDI




No JInuieH3noHHas yucToTa
-— HaumenoBanue 110 (pEeKBU3UTHI JTUIEH3UH,CBUETEIIHCTBA O TOC. PErUCTPALIUU U
] T.II., CPOK JICHCTBUS)
1 Python 3 [Hara Beynaun munersun 01.01.2006, IMocraBmuk: CBoOOIHOE IPOrpaMMHOE
obecneueHne
2 | Pyton OnLine [Hara Beynaun munenszun 01.01.2006, I[ocraBmuk: CBoOOIHOE IPOrpaMMHOE
obecnieueHne

8. OpFaHH3aHI/IH oﬁyqe}mﬂ JIMIl ¢ OrpaHUYC€HHBIMH BO3MOKHOCTAMMU 310POBbSA

JUias 1M1y ¢ OrpaHUYEHHBIMM  BO3MOXHOCTSIMU  370pPOBbs, OOy4aromuxcs 10 JaHHOU
o0pa3oBaTeNbHON MporpaMme, pa3padaThIBACTCs WHAWBHyAIbHAS MPOTPaMMa OCBOCHUS JUCHIUTUINHBI C
Y4€TOM OCOOEHHOCTEH HX MCUXO(U3UUECKOro pa3BUTHUS, WX WHJMBUIYaJbHBIX BO3MOXHOCTEH U
COCTOSIHUS 3JI0POBBSL.




00 o0ecrie4eHHOCTH TUCHHUIIMHBI OCHOBHOM M ONOJIHUTEILHON YUeOHOil TuTepaTypoi

IIpunoxenne A

CBEJEHUA

HaumenoBanue nuciumuabl: (589)CrucTeMbl HCKYCCTBEHHOTO WHTEILUIEKTA

Hanpagsnenue noarorosku (crnenuansaocts): 09.03.01 MHdopmMaTHka v BRIYMCIUTEIbHAS TEXHUKA

Hanpasnensocts: Ipoguiib«TeXHOJIOTNH HCKYCCTBEHHOIO MHTEIIEKTa B HETEra30Boi oTpacany

dopma oOyueHus: OUHaS;

Kadenpa, obecrieunBaroast mpernojaBaHue TUCHUIUTHHBE: BEIYMCINTENIbHAS TEXHUKA U WHKeHepHas kubepHeTuka (BTUK);

®opma Ne VJI-1

Cemect =
- : & : S
H : 2 5 Z5 & = 2
Tun WHAICHAC = | 5 | 3 Bubnuorpaduueckoe onucanue o &332 3 3 £ 2
y4eOHBIX U3TaHUI = | €] 2 5 <3S E¢Q = =0
CHI-BI- ¥ 58 5= 25
T = B c 2
) ) 2 8
1 2 31415 6 7 8 9
OcHoBHas JLs1st BBITIOSTHEHMS 3 Angapeiiunkos, A. B. MaremiekryanbHbie HHOOPMAIMOHHBIE CHCTEMBI H http://www.znanium.com 1.00
TUTEepaTypa CPO; /Insa METO/Ibl HICKYCCTBEHHOT 0 MHTEIIeKTa : yueOHuk / A.B. Aunpeitunkos, O.H.
BBITIOJTHEHUS AmnppeitunkoBa. — Mocksa : THOPA-M, 2021. — 530 c. - Teker :
11a00paTOPHBIX anekTpouHbIit. - URL: https://znanium.com/catalog/product/1009595 (nata
pabort;/{ns obpammenus: 18.05.2021). — Pexxum goctyma: 1o moAmucKe.
BBITIOJTHEHHS
MPaKTHIECKUX
3aHaTui; /s
W3yYeHHS TEOpHH;
OcHoBHas JL71st BBITIOSTHEHMS 3 [leep, A. Uunyctpus 4.0: OT IPOPHIBHOM OU3HEC-MOIETH K aBTOMATH3AIIHN https://biblioclub.ru 1.00
TuTeparypa CPO; ns 6usHec-miporeccos : yueOHuk / A. Illeep ; mox nayu. pen. .
BBITIOTHEHHS Credanorckoro ; niep. ¢ auri. . Crepanosckoro, O. A. Burndenko . —
mabopaTOPHBIX Mocksa : eno, 2020. — 272 ¢. — Pexxum goctyma: mo noamucke. — URL:
pa6ot; st https://biblioclub.ru/index.php?page=book&id=612569 (nata obparueHus:
BBIMOJHEHHUS 22.11.2021). — TeKcT : BIEKTPOHHBIH.
MPaKTHIECKUX
3aHaTui; /s
W3yYCHHS TCOpHH;




OcHoBHas J1J1s1 BBITTOJTHEH WS Ixonc, M. T. IlporpaMMupoBaHie NCKYCCTBEHHOTO HHTEIJIEKTa B http://www.e.lanbook.com | 1.00
JuTeparypa CPO;1na npunoxenunsix / M. T. Ilxxonc. — Mocksa : JIMK Ilpecc, 2011. — 312 ¢c. —
BBITIOJTHEHUS ISBN 978-5-94074-746-8. — TekcT : 3neKTpoHHBIH // JIaHb : 31EKTPOHHO-
71a00paTOPHBIX oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/1244 (nata
patdor; st obpatenus: 22.11.2021). — Pexxum goctyna: yist aBTOPH3.
BBITIOJTHEHUS MONb30BaTeNeH.
MIPaKTHYECKUX
3aHaTHiL; s
U3y4YEHHsI TEOPHUH;
OcHoBHas [l BeIOSTHEHUS Ceprees, H. E. Cucremsl rckyccTBeHHOro uHTeiuiekra. Yacts 1: YueOnoe http://www.znanium.com 1.00
IuTeparypa CPO;/Insa noco6ue / CepreeB H.E. - Taranpor: KOxHbIi penepaibHblii yHUBEPCHUTET,
BBINOJTHEHUS 2016. - 118 c. - Tekcr : anexkrponHsIit. - URL:
MPaKTUIECKUX https://znanium.com/catalog/product/991954 (nata obpaiieHwus:
3aHATHiL; s 22.11.2021). — Pesxum focTyma: 1mo MOAMUCKe.
U3y4EHHs TEOPUH;
JononHurensHast JJ1s1 BBITTOITHEHUSI WudopmanmoHHbie cucTeMbI U IU(PPOBbIe TeXHONOrUU. [TpakTHKyM : http://www.znanium.com 1.00
JUTepaTypa CPO;Ins yueOHoe ocodue. Yactsb 1 / mox obur. pea. npod. B.B. Tpodumona, not.
BBITIIOJTHEHUS M.U. Bapabanosoii. — Mocksa : UHOPA-M, 2021. — 212 c. — Tekcr :
MPaKTUYECKUX anekTpoHHbIit. - URL: https://znanium.com/catalog/product/1731904 (nata

3aHsaTui; s
U3Y4YCHHS TEOPHH;

obpamenus: 22.11.2021). — Pexxum goctyma: o HoAmucKe.

[pumeuanue — I'pader 1-5,8 3anonustorcs kadeapoii, rpadp 7 1 9 - GHOIHOTEKOI

CocTaBui:

cT. ipenoaasarens Mimaesa JI.P.

CT. mipenojaBaresnsb ['anuesa B.P.

I'ox mpuema 2023 r.




CBEJEHUA

00 o0ecreyeHHOCTH AUCIHUIIIMHBI yqeﬁﬂo-MeTozmqecman H3TJAaHUAMHU

Haumenosanue mucruruinasl; (589)CrcTeMBbl MCKYCCTBEHHOTO MHTEIUICKTA

Hanpasnenue noarorosku (crnenuansaocts): 09.03.01 MHdopmMaTHka v BRIYMCIUTEIbHAS TEXHUKA

Hanpasnennocts Tpo@miib«TeXHOJOIMH KCKYCCTBEHHOI'O MHTEUICKTa B He()TEra30BON OTPACIny

®dopma oOyueHus OUHAs;

Kagenpa, obecrnieunBarommas rnpenojaBatye JMCIUIUIMHBE: BEIYUCInTeIbHAS TEXHUKA W MHkeHepHas kubdepHetrka (BTUK);

®opma Ne VJI-2

Kon-Bo =
Cemectp = =
IK3. x O E =
H o =S 5 2 g
A3HAUCHUEC % g % 8 g = E’ 5 =
y4eOHBIX = E 5 Bbubnarorpaduueckoe omucanue ol g g Fx 8 o £
o <
U3IaHUI |8 E S| T8 < g g = S B
5| o | 8 m|l oz = S 2o 3 3
E ® £ 2 SIS O > 9
A )
1 2 | 3|4 5 6 7 8 9
Jlnst BeimonHeHusT | 3 Mermepuna, E. B. CHcTeMbl HCKYCCTBEHHOTO HHTEIUICKTA | yIeOHO-METOIHYECKOES 1 0 http://www.e.lanbook.com | 1.00
CPO; st nocobue / E. B. Memmepuna. — OpenOypr : OI'Y, 2019. — 96 c¢. — ISBN 978-5-7410-
BBINOJTHEHHS 2315-0. — Texkcrt : anekTpoHHbIH // Jlansb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL:
11a00pPaTOPHBIX https://e.lanbook.com/book/160008 (nata obpamenus: 22.11.2021). — Pexum gocTyna:
pabor; IS aBTOPH3. TIOJIB30BATENCH.
Jlnst BeImonHEHUST | 3 CucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA : YIeOHO-METOANYECKOE TTOCOOHE K BHIMOTHEHHIO 1 0 http://bibl.rusoil.net 1.00
Tab0opaTOPHBIX naboparopusix pador / YITHTY, kadp. BTUK ; cocr.: JI. P. maeBa [u ap.]. - Ya :
pabor; YTHTY, 2021. - 3,16 M6. - URL:
http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Imaeval3125.pdf. - Tekcr : 351eKTPOHHBIHA.

Ipumeuanue — I'pader 1-5,8 3anonustores kadeapoi, rpadet 6,7 u 9 - GudbIHOTEKOI

CocTaBui:

CcT. npenogasareins Mmaesa JILP.

CT. Ipernojasareins ['anuesa B.P.

l'on npuema 2023 1.




IIpuioxenune b

denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00Pa30BaTENIbHOE YUPEXKICHUE BBICILIET0 00pa3oBaHUs
«Y puMCcKHii rocynapCcTBEHHBIN HEPTIHOM TEXHUUECKUH YHUBEPCUTET

MoANMHHKE 3NEKT POHHOTO AOKYMeHTa, NognucanHoro 3N,

xpauurcs 8 OACY BY3

Csegenia 0 ceprinmrate 3N
KoMy ebinan: M6parumos Mnbayc FaMuposwy, NpopexTop no
yuebnoi pabore

Kem Boigan; e epanbhoe KasHaueHcTBO

Neictaurenen: ¢ 01.02.2022 no 01.05.2023

(I)OHI[ OICHOYHBIX CPEACTB M0 TeKyIIICﬁ YCIIeBaeMoOCTH " HpOMe)KyTO‘IHOﬁ arTeCTalium 1Mo JMCHMIIJIMHE

CucremMsbl HCKYCCTBCHHOI'0 MHTEC/IJICKTA

Hanpasnenue noaroropku (cnemuansrocts): 09.03.01 MHabOpMAaTHKa U BEIYUCIUTEIbHAS TEXHUKA

HamnpasneHHoCTb: npobuib «TeXHOJIOTMH UCKYCCTBEHHOIO MHTEINIEKTAa B HE(DTEra30BOM OTPACIIHY

VpoBeHb BhICIIEro obpazopanus: OaKagaBpuaT
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@®OC mo Tekymei ycrneBaeMoCT! U MPOMEKYTOYHOM aTTECTAllH 110 TUCIUIUIMHE pa3padoTan (1):
cT. npenojasarens Mmaesa JI.P.
CT. mpenojasarens ['anuesa B.P.

Peuensent
K. puz.-Mart. Hayk, noueHT 3apunos /.M.

@®OC no Texymie ycrneBaeMOCTH U IMPOMEKYTOYHOM aTTecTalluu MO TUCIUIUIMHE PAacCMOTPEH M 0/100peH Ha 3aceiaHuu kadeapsl BoruncnurenbHas
TexHuKa 1 nmxeHepHas kuoepHernka (BTUK), obecrieunBaromeit npenogaBanne auciumuinHbl 31.08.2022, mpoToko Nel.

W.o. 3aBenyromuii kagenpoit BeruncnurenbHas Texuuka 1 nHxxeHepHast kudepueruka (BTUK) JI.M. 3apumnos

COI''TACOBAHO

N.o. 3aBenyronuii kadenpoit BTUK JI.M. 3apumnos

l'og mpuema 2023 1.

@®OC no Tekyeil ycrneBaeMocTu U MPOMEXYTOUHOM aTTecTallK [0 JUCLUIUINHE
3apeructpupoBad 19.09.2022 Ne 1 B otznene YPO u BHECEH B 3JIEKTPOHHYIO 0a3y TaHHBIX



1. Ilacnmopt poHAa OLIEHOUYHBIX CPEACTB

ITudp ITokazarenu Bun
Ne KonTtponupyemsie pasnensl WNHauKaTop A0CTHKEHNS JIOCTHXKECHUSA OLIEHOYHO
n/m (TeMbl) TUCHUILIUHBI pegynLTaTa PesymuTat o0yuenms KOMITETEHIIUH pE3yJabTaTOB OCBOCHUS ro
0byHCeHHA KOMIIETEHIIN I CpeICTBa
1 Heiiponnsie cetn 3(OI1K-3- OCHOBBI TEOPUU OIIK 3.1 3HaeT OCHOBHBIE | OCHOBHBIE METOJIbI U Kommbror
22I) HEHPOHHBIX CETE€M, B TOM | PUHLIMIIBI, METOBI U AITOPUTMBI INTyOOKOTO €pHOE
YHCIIe PA3IMYHbIE TUIIBI | CPE/ICTBA PELLICHUs 00yueHus TECTHUPOBA
HEHPOHHBIX CETEN U CTaHJAapTHBIX 3a/1a4 HHE
ITOPUTMBI UX 00y4YeHHUs; | MPOodeCcCHOHATBHON Jlaboparo
OCHOBBI Pa0OTHI B Linux; | nesaTeabHOCTH pHas
OCHOBBI pabota
MIPOrpaMMUPOBAHMUS B [Tucemenn
Python Bl |
YCTHBIN
ompoc
OIIK 3.2 Pemaer MaTEMaTHYECKHE KomMmmsror
CTaHJapTHbIE 3aJa4u CTPYKTYpBI U IPUHLMIIBL | EPHOE
npoeCCUOHATBHOU ux 0000IIeHNs HA TECTUPOBA
JESATEIIBHOCTH Ha OCHOBE | IIOCTPOEHUE HUE
UH(POPMALMOHHON 1 BBIYHCIIUTEIIBHBIX JlaGopato
oubmmorpaduieckoit 0JIOKOB HEUPOHHBIX pHas
KYJIBTYpBI C IPUMEHEHUEM | CETEU pabota
UH(POPMALIMOHHO- ITucemenn
KOMMYHHKAIIMOHHBIX Bl U
TEXHOJIOTHH U ¢ yUETOM YCTHBIN
OCHOBHBIX TpeOOBaHUI ompoc
UH(POPMALIMOHHOM
0€3011aCHOCTH
3(OIIK-8- OIIK 8.1 3naer BBIYMCIIUTEIIHHBIC Kommprot
22I') QITOPUTMUYECKHE SI3BIKM | CPEJICTBA U KOMIUIEKCHI, | EPHOE
IPOrpaMMHUPOBAHMSI, IIPUMEHSIEMBIE TIPU TECTUPOBA




3(OIIK-9-
20T)

KommbrotrepHoe 3penue

3(OIIK-2-
20T)

V(OIIK-8-
22T)

OTIEPALlMOHHBIE CUCTEMBI U | pa3pabOTKE MPOEKTOB HUe
000JI0YKH, COBPEMECHHBIE | HelpoceTel u Jlaboparo
cpebl pa3paboTKu MHTEJJIEKTYaJIbHbIX pHas
IPOTPaMMHOTO CHCTEM; pabora
obecrieueHus [Tucemenn
bIi U
YCTHBIN
orpoc
OIIK 9.1 Haxomut u ¢peiimBopku riryookoro | Kommobior
aHAJIN3HPYET 00yueHus1, Takue Kak epHoe
TEXHUYECKYIO PyTorch u Tensorflow TECTHPOBA
JOKYMEHTAIUIO 1O HUE
WCITOJIb30BAHUIO Jlaboparo
IIPOrPaMMHOTO CpPE/ICTBA, pHast
BBIOMpAET U MPUMEHSET pabota
HE0OXoAuMBbIC (DYHKITHHI [TucemenHn
MPOrPaMMHBIX CPEJCTB 191787
JUISL pEUIEHUS] KOHKPETHOM YCTHBIN
3a1aun orpoc
OIIK 2.1 3naer MO/JIETTUPOBATH Kommgsror
COBPEMEHHBIE HEHPOHHBIE CETH epHoe
uH(GOpPMAIMOHHbIE Pa3IMYHbIX TUIIOB U TECTHUPOBA
TEXHOJIOTUH U aIropuT™ 0OpPaTHOTO HUE
IpPOrpaMMHBIE CPE/ICTBA, B | pPacpOCTPaHEHUS Jlaboparo
TOM YHCIIe OIIHUOKU pHas
OTEUECTBEHHOTO pabota
MIPOU3BOJICTBA, IPUMEHSIET [Tucemenn
UX [IPH pElICHUHU 3a]1a4 131787
npodeccroHanbHO M YCTHBIN
JESATEIIBHOCTH ompoc
OIIK 8.1 3naer co31aBaTh U MpoBoAUTh | KoMmbroT
QITOPUTMUYECKHE S3bIKM | OTJIAJKY IPOrpaMMbl €pHOE




V(OIIK-9-
20T)

O6paboTka TekcTa

B(OIIK-9-
20T)

porpaMMHUpPOBaHUS, MO/ TOCTaBJICHHYIO TECTUPOBA
OTIEPAIIMOHHBIE CUCTEMBI M | 33J]a4y C y4E€TOM HUE
000JI0YKH, COBPEMEHHBIE | TIOCIETHUX Jlaboparo
cpenbl pa3paboTKu TEOPETUUYECCKUX U pHas
IPOTrPaMMHOTO MPaKTUYECKUX pabota
obecrieueHus nocTtrxeHuit B oonactu | [lucemenn
HEUPOCETEBBIX 1317871
TEXHOJIOT U YCTHBIN
orpoc
OIIK 9.1 Haxomut u aHaJIU3UPOBATH Kommnsror
aHAJN3UPYET Moau(pUKaIIUU ¥ HOBBIE | €pHOE
TEXHUYECKYIO Cpe/ICTBa MPOTPAMMHOTO | TECTUPOBA
JTIOKYMEHTAITHIO 110 obecrieueHust st HUE
WCTI0JIb30BAHUIO co3naHus HeWpocuctem | Jlaboparo
MPOTPaMMHOTO CPEJICTBA, | M MHTEIUICKTYATbHBIX pHas
BBIOMPACT U MPUMEHSET CHUCTEM paborta
HE0OX0aUMBbIC (PYHKITHH [Tucemenn
IIPOTrPaMMHBIX CPEICTB bl U
JUISL pEIIEHUS] KOHKPETHOM YCTHBIN
3a/1a4u ompoc
OIIK 9.1 Haxogut u MIPOU3BOJIUT Kommgsror
aHAJIU3HUPYET MPaBUJIbHBIN TOA00D €pHOe
TEXHUYECKYIO MIPOrpaMMHBIX CPEACTB | TECTUPOBA
JOKYMEHTALUIO 110 JUISL CO3aHus HUE
HCII0JIb30BAHUIO HEUPOCUCTEM U Jlaboparo
MPOrPaMMHOTO CPEJICTBA, | MHTEJUIEKTYalbHbIX pHas
BBIOUpAET U MIPUMEHSET cUcTEM pabota
HE00X0ouMbIe (HYHKITHH [TucemenH
MIPOTrPaMMHBIX CPEICTB bl U
JUISl peLeHUs KOHKPETHOU YCTHBIN

3aga4uu

OIpoc




V(OIIK-2-
20T

V(OIIK-3-
20T)

OIIK 2.1 3naer 1o10upath Kommsror
COBPEMEHHBIE UH(POpPMALMOHHBIE epHoe
WH(HOPMAITMOHHBIE TEXHOJIOTH JUIsl pEUICHUs | TEeCTUPOBa
TEXHOJIOTUH U MIOCTABJICHHOM 3aJ1auH, HUe
pOTpaMMHBIE CPEICTBA, B | 000CHOBBIBATH BEepHOCTH | JlabopaTo
TOM 4HCIIE BbIOOpA pHas
OTEUECTBEHHOTO pabota
IIPOU3BO/JICTBA, IPUMEHSIET [TucemenH
WX MPU PEIICHUH 331249 Bl U
npo¢eCCUOHAIBHOU YCTHBIN
JeSITENIbHOCTH orpoc
OIIK 3.1 3HaeT OCHOBHBIE | UCMOJIB30BATH Kommbror
MIPUHIIHAITEI, METOJIbI U HEHUPOHHBIE CETH IS epHoe
CpEICTBA peLICHUS pEIIeHus CTAaHJAPTHBIX | TECTUPOBA
CTaHJapPTHBIX 3a/1a4 3aJ1a4, CBSI3aHHBIX C HUE
npoeCCHOHATBHOU 00paboTKO# TeKCcTa Jlaboparo
NEeSITEIbHOCTH pHast
paborta
[IncemenH
bl U
YCTHBIN
orpoc
OIIK 3.2 Pemaer CO3/1aBaTh U 00y4aTh Kommgsror
CTaHJapTHbIE 33724 HEHPOHHBIE CETH epHoe
npodeccuoHanbHOI pa3IMYHbIX TUIIOB TEeCTHUPOBa
NEeSITEeIbHOCTH Ha OCHOBE HUE
HH()OPMAITMOHHON 1 Jlaboparo
oubmmorpaduaeckoi pHas
KYJIbTYpBI C IPUMEHEHHEM pabota
uH(GOPMAITMOHHO- [Tucemenn
KOMMYHUKAIIMOHHBIX 131787
TEXHOJIOTUH U C y4ETOM YCTHBIN
OCHOBHBIX TpeOOBaHUI OIpocC




UH(POPMALMOHHOM

O06paboTka 3ByKa U peun

B(OIIK-2-
20T)

B(OIIK-3-
20T)

0e301acHOCTH
OIIK 2.1 3naer MaTeMaTHUYECKUM Kommbror
COBPEMEHHBIE anmnapaTroM MOCTPOEHUsl | EpHOE
UH(POPMAIMOHHBIE HEHPOHHOMU CeTH, TECTUPOBA
TEXHOJIOTUU U MeTOo/1aMu HUE
IPOrpaMMHBIE CPEACTBA, B | ONTUMU3ALNH, B TOM JlaGopato
TOM YHCIIe YHCIIe TPAJUEHTHBIN pHast
OTEYECTBEHHOIO CIIYCK C UMITYJIbCOM, pabota
IIPOU3BO/JICTBA, MpUMEHSET | anroput™ ADAM, [Incemenn
UX IIPU PELICHUH 3a1a4 RMSProp u T.11. BIN U
npoeCCHOHATBHOM YCTHBIN
NeSITENIbHOCTH orpoc
OIIK 3.1 3naer ocHOBHBIE | TexHosOrHeu coopku u | Kommpror
MPUHIIMIIBI, METO/IbI U 3aIycKa MoJyJiell clloeB | epHoe
CpEICTBA PELICHUS HEUPOHHOM CETH B TECTUPOBA
CTaHJIapTHBIX 3a/1a4 pexxuMe 00yueHus u HUE
npoeCCHOHATBHOU TECTUPOBAHUS Jlaboparo
NEeSITEIbHOCTH pHast
paborta
[TucemenH
bl U
YCTHBIN
orpoc
OIIK 3.2 Pemaer HaBbIKaMU COOPKU U Kommnbror
CTaHJapTHbIE 3a]a4n 3aIycKa MOJyJiel ClioeB | epHoe
npodeccuoHanbHOI HEHPOHHOM ceTH B TEeCTHUPOBa
NeSITEIbHOCTH Ha OCHOBE | peKHMe 00yueHus U HUE
UH(POPMALIMOHHON U TECTUPOBAHUSA C JlaGopato
6ubnmorpaduueckont nomo1neto PyTorch u pHas
KyJABTYpHI ¢ TpuMeHenueM | Tensorflow pabota
UH(POPMALMOHHO- ITucemenn
KOMMYHHKAIIMOHHBIX B 1




B(OIIK-8-
22T)

TEXHOJIOTMH U C YUETOM YCTHBIN
OCHOBHBIX TpeOOBaHU ornpoc
UH(POPMALMOHHOM
0e301acHOCTH
OIIK 8.1 3naer HaBbIKAMH Kommnsror
QITOPUTMUYECKHE SI3bIKM | MCIIOJIb30BAHUS epHoe
[pOrpaMMUPOBAHMUS, HEHPOHHBIX CETEM I TECTUPOBA
OTIEpallMOHHBIE CUCTEMBI U | peIlIeHus 3aj1ad, HUE
000JI04YKH, COBPEMEHHbBIE | CBSI3aHHBIX C Jlaboparo
cpenbl pa3paboTKu 00paboTKOi1 3ByKa 1 pHas
IPOrPaMMHOTO peun pabota
obecrneyeHus [Tucemenn
1317871
YCTHBIN
orpoc

2. [lepeyeHb OLIEHOYHBIX CPEACTB AJIsl TEKYIIEr0 KOHTPOJISA U MPOME:KYTOYHOH ATTeCTAllMHM MO JUCHHUILINHE

Bun
Kpatkas xapakreprcTruka OIeHOYHOTO [IpencraBieHne OIEHOYHOTO
n/a OLIEHOYHOTO [Ikana onieHKu
cpencTBa cpenctBa B GhoHE
cpeJlcTBa
1 2 3 4 5

1 | Kommneroteproe | Cucrema cTaHIapTU3MPOBAHHBIX 3a/1aHHM, doun TeCcTOBLIX 3a7aHUN OLICHKA «OMJIU4HO» BBICTABIISCTCS 00YHaIOLIEMYCs, eCIIH

OLICHKA «OTJIUYHO» BBICTABJISICTCA 06yqa10u_[emycx, €Cln
TECTUPOBAHUE MTO3BOJIAIOIIAs] ABTOMATHU3UPOBATh IPOLIETYPY

W3MEPCHUsI YPOBHS 3HAHUIA U YMCHUI
oOyuaromierocs

oOyuaromuiics jaj npaBuibHbIe OTBEeTHI Ha 85...100 %
BOIIPOCOB

OLIEHKA «XOpOUL0» BBICTABIISIETCS 00yHalOLeMycs, €Ciu
OLIEHKA «XOpOLLI0» BBICTABIISAETCS 00Y4alOEeMYyCsl, eCIIH
olOyuaromuiics jajn npaBuiIbHbIe OTBeTHI Ha 70...84 %
BOIIPOCOB

OLICHKA «V006/1eme0pumenbHo» BbICTABISETCS
00yJaromemMycs, €Ciu OLEHKA «y/IOBJIECTBOPUTEIHLHOY
BBICTABJISIETCS 00YYArOLIEMYCsl, €CITH 00yJarOLIUiics nan
MpaBHJIbHBIE OTBETHI Ha 55...69 % Bompocos

OLICHKA «HeYO061emE0PUMebHOY» BHICTABISETCS
00ydJaromemMycsi, €CiM OLEHKa «HEYy/I0BIECTBOPUTEIBEHOY»
BBICTABJISIETCS 00YYarOLIEMYCsl, €CITH 00yJaroLIniics nan
npaBmiIbHbIE 0TBETHI Ha 0...54 % Bompocos;




JIaGopatopHas
pabota

CpencTBo NpoBEpKU YMEHUHN IPUMEHATh
HOJIy4YeHHbIE 3HAHUS 110 3apaHee
OTIPEJETICHHON METOIUKE ISl PEIICHHS 3a/1a4
WIIN 33/1aHUH 110 1Ta00paTOPHBIM
MCCIIIOBAaHUSM

Tewmsl, 3aganus I
BBITIOJTHEHH S J1a-00paTOPHBIX
paboT; BOMPOCH U Tpe-O0BaAHUS
K UX 3aI1Te

OLICHKA «ONMUIUYHOY BBICTABIISETCS 00YJatOIeMyCsl, eCIIH
OLICHKA «OTJIMYHO» BBICTABILSIETCS 00YJAIOLIEMYCsl, €CIH
3a7aHue 110 pabOoTe BHIIIOIHEHO B IIOJHOM 00bEeMe; TOUHO
OTBEYaeT Ha KOHTPOJILHBIC BOIPOCHI; OTYET BBIIOJIHEH
aKKypaTHO U B COOTBETCTBHH C MPEIBSBISICMbIMU
TpeOOBaHHUSMH; MPH BBIMIOIHEHHH PabOTHI 00yJarOLIHICs
HPOIEMOHCTPHUPOBAJT OTJINYHBINA YPOBEHB BIIaJACHUS
YMEHHSIMU U HaBBIKAMH TIPU PEILICHHN
Hpo(heCcCHOHATEHBIX 33a1a4d B PAMKaX YCBOSHHOT'O
y4eOHOro MaTepHaa;

OLICHKA «XOPOUL0» BEICTABIACTCS 00yJalOIEeMycsl, eCITU
OLICHKA «XOPOII0)» BBICTABILIETCS 00YJAIOIIEMYCs, SCITH
3a/laHHe 10 PaboTe BEIOIHEHO B IIOJTHOM 00BeMe;
OTBEYaeT Ha JOMOIHUTEIIBHBIC TEOPETHYECKHE BOMPOCHI,
UCIBIThIBAs HEOOJBIIIHME 3aTPYAHECHHS; KAYECTBO
o(opMIIeHHs 0TYeTa K paboTe He TIONTHOCTBIO
COOTBETCTBYET TPEOOBAHHUSIM; MIPH BBIMOIHEHUH PabOTHI
00y4aromuiics IPOAEMOHCTPUPOBAT XOPOLINH YPOBEHb
BJIA/ICHUS] YMEHUSIMH U HABBIKAMH TIPU PEIICHHN
npoheCcCHOHATBHBIX 331a4 B PAMKaX YCBOSHHOI'O
y4eOHOro MaTepHaia;

OLICHKA «V006.1emB8OPUMEeNbHOY BBICTABISIETCS
00y4alomeMycsl, eClIH OLEHKA «yIOBICTBOPUTEIHHOY
BBICTABILICTCS O0YJAIOIEMYCs, €CIIM 3aaHue [0 pabote
BBITIONHEHO B HEMTOJIHOM 00beMe; paboTa BEIIOIHEHA ¢
HeOONBLINMY HETOYHOCTSIMY; TIPH 3aIIUTE HA
JIOTIOJTHUTEIIbHBIE BOMPOCH! OBLIO AOIMYILEHO HECKOIBKO
HEIPaBHIBHBIX OTBETOB; HE MOXKET IIOIHOCTBIO
OOBSCHUTD MOMYYECHHBIE PE3yNIbTATHI; IIPU BBIMOTHCHHN
paboThI 00yUYarOLIHUIACS TIPOIEMOHCTPHPOBAI
YIOBICTBOPHTENbHBIH YPOBEHD BIAACHHUS YMEHUAMU U
HaBBIKAMH [PHU PELIEHUH MPO(ECCHOHANBHBIX 331a4 B
paMKax yCBOSHHOTO y4eOHOro MaTepuana;

OLICHKA «HeYO08NIemE0pUNeNbHOY BBICTABIIACTCS
00y4aroIeMycsl, eClI OLEHKa «HEYIOBISTBOPUTEILHOY
BBICTABILIETCS O0YUAIOIIEMYCS, SCIIM 3a1aHue 10 paboTe
BBITIONHEHO B HEMOIHOM 00beMe; IPU BBIIOITHEHUN
paboThI 00Y4YArOLIHMIACS TIPOIEMOHCTPHPOBAT
HEJOCTATOYHBII YPOBEHb BIAICHUS YMEHHSIMH U
HaBBIKAMH [PU PELICHUH MPO(ECCHOHANBHBIX 33124 B
paMKax YCBOSHHOTO y4eOHOT0 MaTepHaia; npH 3alliTe Ha
JOTIOJTHUTEIIbHBIE BOMPOCH! OBLIH JaHBI HEMPABHIIbHBIC
OTBETHI, & PsiJ BOMPOCOB OCTAJICS O€3 OTBETOB,;

IInceMeHHbBIN 1
YCTHBIN OIIPOC

OI.ICHOLIHOC CpCACTBO I TCKYLICTO KOHTPOJIA
YCIIEBAaCMOCTHU U HpOMe)KYTOQHOﬁ aTTeCTalnu.
I1o3BoIsI€T BEISIBUTH M BOCIIOJHHUTD HpO6CHBI B

CoOBOKYITHOCTB BOIIPOCOB,
3a/1aHUM, YIPA)KHEHUH, TECTOB
JUISL BBITIOJIHEHUSI KOHTPOJIBHBIX

OLICHKA «OMUIUYHOY BBICTABIISAETCS 00yYaloIeMycs, eCIu
OLIEHKA «OTIIMYHOY» BBICTABIIAETCS 00yJaroMEMYyCsl, €CIIH
olOyuaromnuiicsi MpaBUILHO OTBETHJI HA TEOPETHUECKHE
BOIPOCHI; TIOKA3aJI OTJIMYHBIE 3HAHKS B PAMKaX




3HAHUSIX; TIOBTOPHUTH, 3aKPEIUTH,
CUCTEeMATH3UPOBATh MaTepUa; OIICHUTH
3HAHUSI, yMEHUS, TCOPETUICCKHUE U
MIPAKTUYECKUE HABBIKU; OTPEACITUTh YPOBCHb
c(OPMHUPOBAHHBIX Y CTYICHTOB KOMIETCHIINN
0 AUCIUIUIHHE (MOIYITIO)

pabot, nomanrHux 3aaanuii, PI'P
¥ UHBIX Y4eOHBIX padoT.
Kommnnekr OuneroB s
TEKYLIEH U IPOMEKYTOUYHON
aTTecTaluu

YCBOGHHOI'O y4eOHOro MaTepuaa; OTBETHII Ha BCe
JIOTIOJIHUTEIBHBIE BOIIPOCHI;

OLICHKA «XOpOUL0» BBICTABIISIETCS 00yJaIOLIEeMycs, €Cin
OLIEHKA «XOpOILIO0» BBICTABIIAETCS 00YJaOIEMYCsl, €CIIH
o0ydaromuiicss OTBETHII Ha TEOPETUUECKHE BOIIPOCHI C
HEOOJIBIIMMHU HETOYHOCTSIMH; ITOKa3aJl XOPOLINe 3HAHUS B
paMKax YCBOGHHOI'0 y4eOHOro MaTepuaa; OTBETIII Ha
GOJIBIIMHCTBO JOMOJHUTEIBHBIX BOIIPOCOB;

OLICHKA «y0061emE0pUmenbHoY BbICTABISETCS
00ydJaromemMycs, eCi OLEHKA «yIOBIETBOPUTEILHO»
BBICTaBIISIETCS 00YJarOIEMYCsl, €CIIH 00yJaromuiics
OTBETHJI Ha TEOPETHYECKUE BOMPOCHI C CYIIECTBEHHBIMU
HETOYHOCTSIMH; MTOKa3aJl YIOBICTBOPUTEIbHBIC 3HAHUS B
paMKax YCBOGHHOr'0 y4eOHOro MaTepuaa; pH OTBeTax
Ha JIOTTOJTHUTEIbHBIE BOIPOCH! OBLIO JAOITYIIEHO
HECKOJIBKO HETPaBUIIbHBIX OTBETOB;

OLICHKA «Hey006]1emE0pUMelbHOY BbICTABISCTCS
o0ydaromemMycs, eCiii OLCHKa «HEeY/IOBIETBOPUTEIBHOY
BBICTaBJISIETCS 00YJarOLIEMYCs], €CIIU IIPH OTBETE HA
TEOpETUYECKUE BOIPOCH! 00yJaromuncs
MPOJICMOHCTPHUPOBAIT HEIOCTATOUHBIH YPOBEHb 3HAHHIA,
Ha JIOTIOJIHUTEJILHBIC BOIPOCH! OTBEUYAET HENPaBHIbHO;




IIpuioxenune B

denepanbHOE FOCYAAPCTBEHHOE OFO/DKETHOE 00pa30BaTEIbHOE YUPEXKAECHHE BBICIIEr0 00pa3oBaHUs
«Y puMCKHil rocyiapcTBEHHBINH HEPTAHOM TEXHUYECKUH YHUBEPCUTET

IIMcbMEeHHBIN U VCTHBIN O0OPOC.

[lepeuens BonpocoB (3a1a4, 3aJJaHUl, TeEM, KOMIUIEKTA TECTOBBIX 3aJJaHHil):

[Ipumepsl BONIpOCoB AJisi TUCBMEHHOTO U YCTHOTO OIpoca:

Uto Takoe TokeHu3aIus?

3akon [umnda.

Tpanchopmepsr (BERT).

word2vec u doc2vec.

Hepapxusa XoMckoro.

AJITMTUBHBIN LTYM.

l"ayccoBckas Mmozenp nryma.

YTroakoBblid I€TEKTOP Xappuca.
WNuBapuanTHble npu3Haku Ha npumepe SIFT.
Herextop Jlayrmana.

[IBeToBas kmacTepuzanusl.
[Ipeo6pa3zoBanue Oypoe.

JIluneitnas perpeccus.

bunapnas kmaccudukamms.
MHoroxkiaccoBas KilacCUpHUKaIus.
Jlokanuzanusi, CerMEeHTalus pa3MEPHOCTH.
CHuXeHne/MoBbIIIEHHE Pa3MEPHOCTH.
Codrmaxc.

Kpocc-auTponus.

JlaGopaTopHas pabora.

[lepeuens BompocoB (3a1a4, 3aJaHU, TeM, KOMIUIEKTa TECTOBBIX 3aJaHHil):

1. HammucaTh KOMIIBIOTEPHYIO ITporpaMMy Ha si3bike Python, co3naromyro u oOydaroniyro HEHPOHHYIO
CeTh JIJIsl pacro3HABaHUs PYKOTHCHBIX L.

2. ITocTpouTh NOMCKOBBIN IBMKOK Ha 0aze doc2vec.

3. 3ajaya ryMoIoAaBlIeHUs C IOMOIIBIO ITyOOKOT0 00yUYeHUSI.

4. Tpebyercs co3aTh ceTh, KOTOpas Ha BXOJl IpUHKUMAaJja Obl TEKCT, a Ha BBIXO/JIE 1aBajia Obl
CUHTE3UPOBAHHBIN 3BYK.

ITpumep BBINOTHEHUS:

Ienb: HanMcaTh KOMITBIOTEPHYIO IpOrpamMMy Ha si3bike Python, co3natomyro u 00yyaromyro HeHpOHHYIO
CeThb ISl PACIO3HABAHUS PYKOITUCHBIX LIUDD.

Metoanueckue yka3aHus K 1a0opaTopHOii paboTe.

Hlar 1. Ycranosure Python.

Hlar 2. Ycranosure Wing IDE.

[ar 3. B xauecTtBe camoy4uTens 1o 36Ky Python MoxxHO ucnonb3oBaTh pecypc https:/stepik.org/67.
[ar 4. YcranoBute 6ubmmotexy NumPy.

Hlar 5. Co3pgaiite pabouyro nanky rnpoekra NeuralNetwork, B KoTopoii BbI Oy/ieTe XpaHUTh UCXOJTHbIE
TEKCTHI IIPOTPaMM, CO3/IaBAEMBIX B X0JI€ BHITIOJHEHUS JIAOOPaTOPHON pabOTHI (HampuMmep,



C:\NeuralNetwork). B karanore NeuralNetwork co3naiite noakaranor Network1, B koTopom OymyT
XPaHUTHCS UCXOJIHBIE KOJIbI TabopaTopHoit paboTer Ne 1.

[ar 6. Co3ganue HEUPOHHOM CETH.

Hlar 7. O0yueHune HEHPOHHOH ceTH.

[lar 8. PaboTa ¢ 6a30it nanapix MNIST.

Har 9. 3amyck nporpamMmmsi.

B pe3synbrate cozgaércs HeHpOHHas ceTh, 00ydaercs, BBIIAET pe3yibTar.
3aaHusl ¥ METOMKA BBINOJIHEHUS Ja00PAaTOPHBIX pabOT MPUBEAEHBI B y1€OHO-METOIUYECKOM [TOCOOUH:
CucremMbl HCKYCCTBEHHOTO MHTEIJIEKTA : y4eOHO-METOANYECKOE II0COONE K BHITOJIHEHHUIO JJAOOPATOPHBIX

pabot / YI'HTY, xad. BTUK ; coct.: JI. P. UmaeBa [u ap.]. - Yda : YTHTY, 2021. - 3,16 M6. - URL:
http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Imaeval3125.pdf. - TekcT : 3neKTpOHHBIH.

KoMIp0TEpHOE TECTHPOBAHUE.

[lepeuens BompocoB (3aad, 3aJJaHUM, TeM, KOMIUIEKTA TECTOBBIX 3aJaHHil):

[Ipumeps! BOIpOCOB:

Kaxkoit u3 stux HUI'POBBIX «0OTOB» B COBPEMECHHOM ITIOHMMAaHNN HAMMCHCEC MHTCIIJICKTYAJICH !
1) AlphaGo

2) AlphaZero

3) DeepBlue

4) Stockfish

Kaxast 3 3a1a4 He OTHOCHTCS K THITMYHBIM ITOCTAHOBKAM 33714 JJIsl MAITMHHOTO OOYUYEHUSL:
1) Knacrepusanus

2) Tpancrpeccus
3) Perpeccus
4) Knaccudukarus

KakuMm 13 cnoco0oB Ha pakTHKEe MOKHO OopoThes ¢ mpoonemoit Out Of Vocabulary (oTcyrcTBHE cito-
Ba B cloBape)?

1) [IpuBeneHre HEM3BECTHBIX CJIOB K HanOoJiee OJIM3KUM CIIOBAPHBIM CIIOBAM I10 PaCCTOSTHUIO
JIeBeH-1ITEHA

2) Hcnonb3oBanne OYKBEHHBIX TPUTPAMM JOTOIHUTEIHHO K CIIOBApIO

3) JloGaBieHue Mpu3HaKka Ha BXOJHOM CJIO€ U T0OOy4YeHHe MOJETH

4) I'eneparus Bcex BOZMOXKHBIX CJIOB CJIOBaps nepe o0yuyeHueM

baHk TecTOBBIX 3a/1aHUI B pUII0kKEHHOM (haiiie (mpuMepHbIi nepeueHs Bonpocos st KT.pdf).
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Hanpasiienne noaroroku (crenuanbHocTh): 09.03.01 MapOpMaTHKa M BRIYUCINUTEIbHAS TEXHUKA

HanpasneHHocTh: npouiib«TeXHOJIOrnN UCKYCCTBEHHOTO NHTEIUIEKTa B HE(TEra3oBoil oTpacany

VYpoBeHsb BhICIIEro 0Opa3oBaHus: OakamaBpuat
®opma 00ydeHHs: OUHas;

Kadenpa, obecnieunBaromas nmpenojaBaHue AUCIUILUIMHBL: BerancanTenbHas TEXHUKA U UHKEHEpHAs
kuoepuernka (BTUK):

Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS TUCHHUILIUHBI

OIIK-2-22T". CiocoOeH MOHUMATh MTPUHIUIIB pa0OTH COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA 1
MIPOrPaMMHBIX CPEJICTB, B TOM YHCIIE€ OTEYECTBEHHOTO MPOU3BOACTBA, U HCIOIb30BaTh UX MPU PELICHUH
3aJa4 NpoecCUOHATBHON NeSTEIbHOCTH:

-OIlIK 2.1 3naeT coBpeMeHHbIe HHPOPMAITMOHHBIE TEXHOJIOTHH U TPOrPAMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOI'O MPOU3BO/ICTBA, IPUMEHSIET UX MPH PEIIEHUH 3aa4 IPOoPEeCCHOHATBHON AeSITEIbHOCTH

OIIK-3-22T". CriocobeH pemath CTaHAapTHBIC 3a7a9d MPOPECCHOHATBHON JIEATEILHOCTH Ha OCHOBE
nH(pOpMaMOHHOMN 1 OUOIHOrpaduUecKOr KyIbTyphl C MPUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHH U C Y4ETOM OCHOBHBIX TpeOoBaHU HH(OPMALIMOHHON 0€3011aCHOCTHU

-OIIK 3.1 3HaeT 0OCHOBHbBIEC MPUHITUIIBI, METOJIbI U CPEJICTBA PEIICHUS CTAHAAPTHBIX 3a/1a4
npodeccuoHaIbHON 1eATEIbHOCTH

-OIlIK 3.2 Pemraer cranmapTHbIC 3a1a4u TPO(PECCHOHAILHOM JAESITEIbHOCTH Ha OCHOBE
nH(pOpMaTMOHHON 1 OUOIHOrpaduIeCKON KYJIBTYPhI C MPUMEHEHHEM HH(POPMAITMOHHO -
KOMMYHHKAITMOHHBIX TEXHOJIOTHI U C Y4ETOM OCHOBHBIX TpeOoBaHU HH(OPMALIMOHHON 6€301MacHOCTH

OIIK-8-22T". CnocobeH pa3pabaThiBaTh alTOPUTMBI U TPOTPAMMBIL, IPUTOAHBIE ISl MPAKTUYECKOTO
MIPUMEHEHHUS :

-OIIK 8.1 3HaeT anropuTMHUYECKUE S3bIKU TPOTPAMMHUPOBAHUS, ONIEPALIMOHHBIE CUCTEMBI M 000I0YKH,
COBPEMEHHBIE Cpe/ibl pa3paboTKU MPOrPaMMHOTO 00eCTIeYeHHs

OIIK-9-22T". CnocoGeH ocBauBaTh METOAUKH MCTIOIb30BaHUS MPOTPAMMHBIX CPEACTB ISl PELIeHUs
MPAKTUYECKUX 3a/1aY :

-OIIK 9.1 HaxoauT 1 aHanu3upyeT TEXHUYECKYI0 JOKYMEHTALMIO 10 UCIIOJIB30BaHUIO IPOrPAMMHOTO
CpeZACTBa, BBIOMPACT U MPUMEHSIET HEOOX0IUMbIe (DYHKIIMM MTPOrPaMMHBIX CPEACTB IS PELIeHUs
KOHKPETHOM 3aJauu

PesyabTaT 00yuenuns
3namu:
OIIK-2-22T".-3 0CHOBBI TEOPUH HEHPOHHBIX CETEH, B TOM YHCIIE PA3IMYHbIE TUITHI HEHPOHHBIX
ceTell ¥ aNropuUTMbI UX 00y4eHUs; OCHOBBI paboThI B Linux; OCHOBBI IPOTrpaMMHUPOBAHHUS B
Python
OIIK-3-22T".-3 0CHOBBI TEOPUH HEHPOHHBIX CETEH, B TOM YHCJIE pa3IMYHbIC TUIIbI HEHPOHHBIX




ceTell M aNropuTMbI KX 00y4eHUs; OCHOBHI paboThI B Linux; OCHOBBI IPOTrpaMMHUPOBAHHUS B
Python
OIIK-8-22T".-2 0CHOBBI TEOPUH HEHPOHHBIX CETEH, B TOM YHCIIE PA3JIMYHBIC THUITHI HEHPOHHBIX
ceTell M aNropuTMBI MX 00y4eHUs; OCHOBBI paboThI B LinuX; OCHOBBI IPOrpaMMHPOBAHUS B
Python
OIIK-9-22T".-2 0CHOBBI TEOPUH HEHPOHHBIX CETEH, B TOM YHCIIE PA3JIMYHBIEC TUITHI HEHPOHHBIX
ceTell M aNroOpUTMBI KX 00y4eHUs; OCHOBHI paboThI B LinuX; OCHOBBI IPOTPaMMHUPOBAHHS B
Python
Ymems:
OIIK-2-22T".-3 3(h(heKTHBHO MCTIOIH30BATH HA MPAKTUKE METOBI U aJITOPUTMBI HCKYCCTBEHHOTO
MHTEJJIEKTa; OTKaThIBATh CBO MPOEKT JI0 00Jiee CTapoil BEpCUU, CPaBHUBATh, AHAJTM3UPOBATH UIIH
CIIUBaTh CBOM U3MEHEHUS B peno3utopuii Ha Git
OIIK-3-22T".-3 3(h(hekTHBHO MCTIOIH30BATH HA MPAKTUKE METOIBI M aITOPUTMBI HCKYCCTBEHHOTO
MHTEJJIEKTa; OTKAThIBATh CBOI MPOEKT J10 0o0Jiee CTapoil BEpCUH, CPaBHUBATh, AHATTU3UPOBATH WU
CIIBaTh CBOM U3MEHEHUS B peno3utopuii Ha Git
OIIK-8-22T".-2 3(h(hekTHBHO MCTIOIH30BATH HA MPAKTUKE METOIBI M aITOPUTMBI HCKYCCTBEHHOTO
MHTEJJIEKTa; OTKaThIBATh CBO MPOEKT /10 Oo0Jiee CTapoil Bepcuu, CpaBHUBATh, aHAJIM3UPOBATh UITU
CIIMBaTh CBOM U3MEHEHUs B peno3utopuii Ha Git
OIIK-9-22T".-2 3(h(hekTHBHO MCTIOTH30BATh HA MMPAKTUKE METOIBI M aITOPUTMBI HCKYCCTBEHHOTO
MHTEJJIEKTa; OTKaThIBATh CBO MPOEKT JI0 0oJiee cTapoil BEpCUM, CPaBHUBATh, AHATTU3UPOBATH WIIH
CIIUBaTh CBOM U3MEHEHUS B peno3utopuii Ha Git
Braodemp:
OIIK-2-22T".-3 cpencTBamMu co3aaHusi © 00ydeHHs HEHPOHHBIX CeTeH pa3IMYHBIX THUIIOB;
HaBBIKaMHU COOPKH U 3aITycKa MOJYJICH CITI0E€B HEHPOHHON CETH B PEKUME OOYyUCHUS U
TectupoBaHus ¢ momombio PyTorch u Tensorflow; HaBpIKaMu yITakOBBIBaHHS KOJIa U TEKCTa B
JupyterNotebooks / Google Colab
OIIK-3-22T".-3 cpeactBamu co3aaHus U 0OydeHUSI HEHPOHHBIX CeTel Pa3InYHBIX THIIOB;
HaBBIKAaMHU COOPKH U 3aIlycKa MOJYJICH CITIOE€B HEHPOHHOW CETH B PEXKUME OOyUCHUS U
TectupoBaHus ¢ momombio PyTorch u Tensorflow; HaBbIkaMu yImrakoBBIBaHUSI KOJIa U TEKCTA B
JupyterNotebooks / Google Colab
OIIK-8-22T".-2 cpenctBamu co3qaHus U 0OydeHUSI HEHPOHHBIX CeTel Pa3IMYHBIX THIIOB;
HaBbIKaMU COOPKU U 3aIyCKa MOJYJIEH CII0€B HEHPOHHOW CETH B pexkrUMe 00ydeHus U
tecTupoBanus ¢ nomounpio PyTorch u Tensorflow; HaBbIkaMu ynakoBbIBaHUS KOJIa M TEKCTA B
JupyterNotebooks / Google Colab
OIIK-9-22T".-2 cpenctBamu co3qaHus U 0OydeHUSI HEHPOHHBIX CeTel Pa3InYHBIX THIIOB;
HaBbIKaMU COOPKU M 3aIyCKa MOJYJIEH CII0€B HEHPOHHOW CEeTH B peKrUMe 00y4eHus U
TecThupoBaHus ¢ momoibio PyTorch u Tensorflow; HaBbIkaMu yrakoBBIBaHUS KOJIa M TEKCTA B
JupyterNotebooks / Google Colab
Kpartkasi xapakTepuCTHKAIMCUUILIHHbBI
Heiiponnsie cetn; KommbrotepHoe 3penue; O6paboTtka Tekcra; O6paboTka 3ByKa U peuu;
Tpynoémkocts (3.e. / yachbl)
2 3.e. (724ac)
Bua npoMeKyTo4HOM arTecTaunu
nud.3a4er;

Pa3pabotuuk(n):

CcT. npenogasarens Mmaesa JILP.

CT. Ipenogasarens ['anuesa B.P.
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