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esu ocBOeHUsS JUCHUIIHMHBI (MOAYJIA)

[lenssMu OCBOEHUS ITUCLMILIMHBI (MOJYJIs) SIBISETCSA OBJIAJIEHUE 00YyYarOUIMMHUCA OCHOB-
HBIMH METO/IaMU TEOPUH MHTEIUICKTYAIbHBIX CHCTEM, IPHOOPETEHNE HABBIKOB 110 MCIOIH30BAa-
HUIO UHTEJUIEKTYalIbHbIX CUCTEM, U3yUYCHHE OCHOBHBIX METOJIOB NPEACTaBICHUS 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

[Tpu ocBOeHMM aHHON AMCUUIUIMHBI (MOAYJISA) YYUTHIBAIOTCS TPYIOBbIE (DYHKLUU Clie-
AYIOUIMX TPO(eCcCHOHANBHBIX CTaHAAPTOB:
[Tpodeccuonanpusiii ctanaapt - 06.016 PykoBoguTens MpoekToB B 001acTH HHPOPMAITMOHHBIX
TEXHOJIOTH, YTBEPXKACHHBIM NMpHUKa30M MHUHHCTEPCTBA TPyAa U COLMAIBHON 3amuTsl Poccnii-
ckoirt Denepannu ot 18 HOsIOps 2014 1. N 893H.
[Ipodeccuonanpubiii  cranmapt - 06.026 CucremHublii agMuHHCTpaTOp HWHGOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX CHCTEM, YTBEpP)KICHHbIM IpHKa3oM MUHHUCTEpPCTBA TpyJa U COLMAIbHON
3anmthl Poccuiickoit @enepannu ot 29 centsiops 2020 r. N 680H.

2. MecTo auMCHUILVIMHBI (MOXYJIsI) B CTPYKType 00pa3oBaTe/ibHOM MpPo-

rpaMMbl

CornacHo ydeOHOMY TuiaHy 1o HampapieHuto moarotoBku 09.04.02 UudopmanmoHHBIC
CUCTEMbI M TEXHOJIOTMU «CHUCTEMBI HCKYCCTBEHHOIO MHTEJUIEKTa» oTHOcuTcs K bioky 1. luc-
urrael (Moayau) (B1.B.JIB.01.03).

Jliia ocBoeHUst TUCHUILIMHBL (MOayssl) «CuCTeMbl UCKYCCTBEHHOTO MHTEJUIEKTa» 00ydaro-
LIMECs UCIIOJIb3YIOT 3HAHUS, YMEHUS, HaBBIKH, C(HOPMUPOBAHHBIE B XO/€ M3YUYEHHUS JUCLUILIUH
«CucreMbl NOEPKKU TPUHATUS PELIeHUIT», « KOMIIBIOTEpHBIE HEHPOCETEBBIE TEXHOIOT .

Marepuan AUCUMIUIMHBI (MOAYIISI) TECHO B3aUMOCBSI3aH C TaKUMU JUCLUUIUIMHAMU (MO-
OyJsiMu), Kak «HTenIeKkTyanbHble CUCTEMBI B TEXHOJIOTUNY, «3D-TexHonoruu u BU3yann3anus
B AIIK». 3Hanus, ymMeHHs ¥ HaBBIKH, COPMHUPOBAHHBIEC B XO/I€ U3YUYCHUS JTAHHOH TUCHUTUIAHBI
(Moynsl) HEOOXOAMMBI B AallbHEHIIIEM JIJIsl IPOXOXKICHUS IPOU3BOICTBEHHOM TEXHOIOTUYECKON
(MIPOEKTHO-TEXHOJIOTUYECKON) MPAKTUKH, TOAroToBkH K [MA.

3. [lnanupyemble pe3ybTaThl 00y4eHHUS MO0 IUCUMUILINHE, COOTHECEHHbIE

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOTrPaMMBbI

B pesynprare wu3ydeHHs AMCLUMIUIMHBL (MOAYJs) OOy4aroUIuiicss JODKEH OCBOUTh
TpyZAOBbIe GYHKIIMU U TPYAOBbIE JeHCTBUS:

TpynoBble GyHKIMM - TUIAHUPOBaHHE KOH(PHUTYPALMOHHOIO YIPABJIEHUS B IMPOEKTaX Ma-
JIOTO ¥ CPeJIHEro ypoBHs ciaoxHocTH B o0xactu UT. B/01.7

TpynoBeie nelicTBus: pa3paboTka MjaHa KOH(GUIYpallMOHHOTO YIpaBlIeHUs, pa3paboTka
IIPaBUJ UIMEHOBAHUS U BEPCUOHUPOBAHUS 0A30BbIX AJIEMEHTOB KOH(UTrypauuu, pazpaboTka mnpa-
BWJI UCITOJIB30BAaHUS PENO3UTOPHSI IPOEKTA.

OcBoeHMe TUCIUIUTUHBI (MOAYJIS) HAapaBJiIeHO Ha (OPMHUPOBAHUE CIEAYIOIIMX KOMIIETEH-
LM

VYK-1 CnocobeH ocylecTBIsATh KpUTHUECKUI aHanu3 MpoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTI'0 IOJIX0/1a, BEIPA0AThIBATh CTPATErHIO AEUCTBUN

Kon n nanme-
HOBaHHUE YHU-

Kox n nanmenosa-
HHUE WHAUKAaTOpa

Kpurepuu onieHHBaHUS pe3yNbTaTOB O0YICHHUS

BepcalbHON JOCTHDKEHHS YHU- | HHU3KUH (IOMOPOro- MOPOTOBBIi 0a30BBIi MIPOABUHYTHII

KOMITCTEHIINM | BEPCAJbHBIX KOM- | BBId, KOMIETEHIIUS

TIETEeHINI He cpopMupoBaHa)

Kareropust yHuBepcanbHbIX KOMIeTeHIMH - CHCTEMHOE M KPUTHYECKOE MBIIILICHHE
VK-1. W-lygq — He 3naer npunnu- Crabo 3HaeT npuH- | XOpOIIO 3HAaeT OTnu4HO 3HaeT
CnocobeH 3HaeT NPUHLUIIBI bl cOopa, oTbopa M | 1uIel cobopa, 0TO00- | MPUHIHUIEI cOopa, MIPUHIKIEI cO0pa,
OCyLIECTBIATh | cOopa, oTbopa u 000011eHns nH- pa u 06001meHus orbopa u 0006me- | orbopa u 0600mIIe-
KPUTHYECKUH 000011IeHs NH- (hopmarum. nHdopmanum. HUS HHpOpManuy. HUSI THPOpPMAIHH.
aHaJM3 Tpo- (hopmarun.
OJIEMHBIX CH- N-2yx.q — He moxet cootno- | He gocratouno JlocTtaTo4HOo OBICT- | YCIEMHO COOTHO-
Tyalui Ha YMeeT COOTHOCUTD | CUTh Pa3HOPOJAHBIE | YETKO COOTHOCHUT PO COOTHOCHT pa3- | CHUT Pa3sHOPOJIHBIE
OCHOBE CHC- Pa3HOPO/IHBIC SIB- SIBJICHHS U CUCTe- Pa3HOPO/IHBIC SIB- HOPOJIHBIC SIBJICHUS | SIBJICHHS U CUCTe-

TEMHOTI'O 11011~

JICHUA U CUCTEMaA-

MAaTHU3UPOBATH UX B

JICHUA U CUCTEMaA-

U CUCTEMAaTH3UPYET

MaTHU3UPYET UX B
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X0[1a, BhIpada-
TBIBATh CTpaTe-
THIO JI€NCTBUI

TU3UPOBATh UX B
pamKax u30paHHBIX
BHJIOB PO ECCHO-
HaJbHOU JESTENb-
HOCTH

paMKax u30paHHBIX
BHJIOB PO ECCHO-
HaJIbHOU JesITENb-
HOCTHU

TU3UPYET UX B paM-
Kax M30paHHBIX
BHJIOB TPOQeCcCHO-
HaJIbHOU JesITENb-
HOCTH

UX B paMKax W3-
OpaHHBIX BUOB
npodeccrnoHaTbHOM
JIEATENBHOCTH

pamMKax u30paHHBIX
BUJIOB TIPOQECCHO-
HAJIBHOU JESATEIh-
HOCTH

N-3yi1 —

Nmeer npaxktuue-
CKHUH OIBIT paboTHI
¢ MH(pOpPMaIHOH-
HBIMH UCTOYHHKA-
MH, OIIBIT HAYYHOT'O
MIOMCKa, CO3/1aHUs
Hay4YHBIX TEKCTOB

He umeer npaxru-
YECKOTO OITBITA
paboTsl ¢ uHpOP-
MalMOHHBIMH UC-
TOYHHUKAMH, OTIBIT
Hay4YHOT'O ITOUCKa,
CO3JJaHUS HAYYHBIX
TEKCTOB

Nwmeet maneHbkuii
MIPaKTUYECKUM
OTIBIT PabOTHI C
nH(pOpMaLMOHHbI-
MH UCTOYHHKAMH,
OIIBIT HAYYHOT'O
MIOUCKA, CO3AAHUA
HAayYHBIX TEKCTOB

HNmeet nocratou-
HBIA IPaKTUYECKUIM
OTIBIT PabOTHI C
nH(pOpMaLMOHHBI-
MU HUCTOYHHUKAMU,
OIIBIT HAYYHOT'O
MIOUCKA, CO3JAHUS
HayYHBIX TEKCTOB

Hmeet Gonpiioi
NIPaKTUYECKUI
OTIBIT PabOTHI C
MH(OPMALMOHHBI-
MH UCTOYHHUKAMH,
OIIBIT HAYYHOTO
MIOMCKa, CO3/1aHUs
Hay4YHBIX TEKCTOB

IK-1.
Criocoben
YIPaBISTh
MPOEKTaMH B
00JacTH UH-
(dopmannon-
HBIX TEXHOIIO-
THH Majoro u
CpeIHero
YPOBHS CJIOXK-
HOCTH B yCIIO-
BUSIX HEOIIpe-
JIEJICHHOCTEH,
MOPOYKIAEMBIX
3ampocamu Ha
H3MEHCHHMS, C
MPUMEHEHUEM
(hopMaBEHBIX
HHCTPYMEHTOB
yIpaBICHUA
pHCKaMu U
npobiaemMaMu
MPOCKTA

NI-1ngs —

3HaeT OCHOBBI CHC-
TEMHOTO aJMUHU-
CTPHPOBaHMs, BO3-
moskHocTH MC,
OCHOBBI (PHTHAHCO-
BOTO TJIAHUPOBAHHUS
B IIPOEKTAX, THITBI
JIOTOBOPOB 1 (Hop-
MBI JIOFOBOpHI)IX
OTHOIIICHUH

He 3naeT ocHOBEI
CHUCTEMHOTO aJMH-
HUCTPHPOBAHUS,
Bo3MoxHoctH UC,
OCHOBBHI (PHTHAHCO-
BOTO IUTAHUPOBAHHS
B IIPOCKTAX, THITBI
JIOTOBOPOB 1 (op-
MBI JIOTOBOPHBIX
OTHOIIICHUH

Cnabo 3HaeT OCHO-
BBl CHCTEMHOIO
aJIMUHUCTPHPOBA-
HHSI, BO3MOYKHOCTH
HUC, ocHOBH (u-
HaHCOBOTI'O IUIAHU-
POBaHUS B MPOCK-
Tax, THIIBI JJOTOBO-
poB 1 (HOpMBI JOTO-
BOpHLIX OTHOILIIC-
HUH

XopouIo 3HaeT oc-
HOBBI CUCTEMHOTO
aJIMUHHCTPHPOBA-
HHSI, BO3MOYKHOCTH
HUC, ocHOBH (hu-
HAHCOBOTO IUIaHH-
POBaHMS B ITPOCK-
Tax, TUITBI OTOBO-
poB 1 (GOpMBI JOTO-
BOPHBIX OTHOLIC-
HUU

OTINYHO 3HAET
OCHOBBI CHCTEMHO-
TO aIMUHUCTPHPO-
BaHUs, BO3MOKHO-
ctu MIC, ocHOBEI
(uHAHCOBOTO TIIa-
HUPOBAHHUS B TIPO-
€KTaX, TUIIbI I0T'0-
BOPOB U (POPMEI
JIOTOBOPHBIX OTHO-
HIEHUH

I/II[_ZHK-l — Vmeer
MMPpOBOAUTDH IICPETO-
BOPbI, aHAJIU3UPO-
BaTh UCXOJHBIC
JaHHBIC

He ymeer nposo-
JIUTh TIICPETrOBOPHI,
aHAJIU3UPOBATh
UCXOJHBIC TaHHbIE

Cnabo ymeer mpo-
BOJUTH IIEPETOBO-
pBbI, aHAJIM3UPOBATH
MCXOJIHBIC JIAHHBIC

Xopoio ymeer
MMPOBOAUTH IIEPETO-
BOPBI, aHATTU3UPO-
BaTh UCXOIHEIC
JTAaHHBIC TIPOTPaM-
MHPOBaHHS

B cosepiuenctse
YMEET IIPOBOANTH
MIEPETOBOPHI, aHa-
JI3UPOBATH UCXOI-
HBIC JTaHHBIE

WN-3pk.1 — Bmageer
yTIpaBIECHUEM H3-
MEHEHU B POEK-
T€, yIpaBICHIEM
pHCKaMHU B IIPOEK-
Tax

He Bnageet ynpas-
JICHUEM M3MEHEHUH
B TIPOEKTE, YIpaB-
JICHUEM PUCKaMH B
MPOEKTax

Cmabo BiazeeT
yIIpaBICHUEM U3-
MEHEHUH B IPOEK-
T€, yIpaBICHHEM
pHCKaMH B IPOEK-
Tax

Xopouio Biaaaeer
YIpaBICHUEM H3-
MEHEHUH B IPOEK-
Te, YIpaBICHUEM
pHUCKaMU B TIPOEK-
Tax

B coBepuiencTBe
BIIAJICET YIpaBJe-
HHEM M3MEHEHUH B
MIPOEKTE, yIpaBiIe-
HHEM PHUCKaMU B
MPOEKTAX

B pe3ynbrate u3yueHuss AUCUUILTHHBI (MOIYIs1) O0YYArOIIHIACS TOMKEH:
3HaTh OCHOBHBIC HANPABJICHUS aHAJIM3a JTAHHBIX; aPXUTEKTYPhI TIITyOOKHX HEUPOHHBIX Ce-
TeW, MPUMEHSIEMBIX B PELIEHUU MPAKTUUYECKUX 3a7a4; MPUHILIMIBI IPUMEHEHUS] HEHPOHHBIX Ce-
Tel B 3a/1a4ax ¢ npuMmeHenuem MU;
yMETh HAcTpauBaTh HEOOXOAMMOE OKpY>KEHHE NJs paboThl ¢ HEHPOHHBIMHU CETSAMHU;
OCYIIECTBJISITh KPUTUUYECKUN aHAIN3 MPOOJIEMHBIX CUTYaIllMid HA OCHOBE CHCTEMHOTO IMOJXO/Ia,
BBIpPa0aTHIBATh CTPATETHIO ICUCTBUN;
BJIAJICTh HABBIKOM MPOBEIEHHUS MOJHOTO ITUKJIA BEIUUCIUTEIHLHOTO SKCIIEPUMEHTA, OTpa-
YKEHUs X0Ja BBINIOJIHEHUS TPOEKTa U MOIYUYEHUsl pe3yJIbTaTOB B OTUETAX U TOKYMEHTAllUU; Bia-
JICET HAaBBIKOM HCITOJIb30BAHUS CYIIECTBYIOIIUX MPOTPAMMHBIX OMOJMOTEK W MoJesel, co3aa-
HUS IPOTPaMMHBIX peau3auil rIy0OKNX HEHPOHHBIX CeTeH.

3.1 MaTpuia cooTHeceHHs TeM/pa3/1eJi0B y4eOHOM IMCIUIJIMHBI (MOXYJIs) U
(¢opMupyemMbIX B HUX YHHBEPCAJIbHBIX KOMIIETEHIIUIA

Tempbl, pa3ienbl TUCIUTIIAHBI Komnerenimmn OOmee
(Moyist) KOJIMYECTBO
VK-1 I1K-1 KOMIICTCHITUH
1. Cucremsl riy0okoro ooy4e- + + 2
HUSA




2. OOyueHue ¢ MOJAKPETUICHH- +
eM

4. CTpyKTYypa M coepKaHue TUCHUILIUHBI (MOYJIs)
OO1ast TPYA0EMKOCTh AUCIUIUIMHBI (MOIYJIs1) cocTaBisieT 5 3aueTHbIX eaunuil (180 ak.uacoB)

4.1.

O0beM quCHMIIMHBI (MOAYJIS) M BUABI Y4eOHOH padoThI

KonunyecTBo ak. yacos
Buts! sansTaii 1o 0YHOU hopMe | 1O 3a09HOH op-
o0yJeHus Me 00y4YeHHS
3 cemecTp 2 Kypc
OO01mast TpyA0eMKOCTh AUCIUILTUHBI (MOTYJIs) 180 180
KoHTtakTHas paboTa oOy4aroniuxcs ¢ mpernojaBa- 48 28
TEJIEM, B T.U.
ayIUTOPHBIC 3aHATHUS, U3 HUX 48 28
JIEKIIUU 16 12
PAKTUYECKHUE 3aHSTUS 32 16
CamocTosaTenbHas paboTa 00y4Jaronuxcs 132 148
npopaboTKa yueOHOTO MaTepHalia Mo JUCIH- 60 60
wivHe (KOHCIICKTOB JICKIMH, YYeOHHKOB, Mare-
pHaJIOB CETEBBIX PECYPCOB)
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 60 60
MOATOTOBKA K TECTUPOBAHUIO 12 28
KoHTpoub - 4
Bu uTOroBOro KOHTpOJIS 3a4yer
4.2. Jlekuuu
No Paznen quctumniuabl (MOIYIs), TEMBI O0BeM dopmu-
JIEKIIUN ¥ UX COJepKaHue B aK. yacax pyromue
KOMITETCH-
ouHas 3a04- 02078
¢bop- Hasi
Ma ¢dopma
oOyue- | 0OydeHus
HUS
Cucrembl 1i1y00Koro o0yyeHus
1. | Heiipounble certu. OyHKIMM OmMUOKH| 2 2 VYK-1, 1IK-1
HEHUpPOHHBIX ceTell u oOydeHue ¢ MoMo-
IbI0 00pPaTHOTO paclpoCTpaHEeHHs Tpa-
muenTa. [lonstie 69T9a 1 51oXu.
2. P 4 4 YK-1, ITIK-1
aboTa ¢ M300paKEHHUSIMHU C TIOMOIIBIO
HEHpOHHBIX ceTell. CBepTOouYHbIE HEH-
poHHble cetn. Omepanuu CBEpPTOK, Max-
pooling. TlomynsipHbIE  apXHUTEKTYPHI
CBEPTOYHBIX HEUPOHHBIX ceTen:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancheproe obyuenue.
3. |O6pabotka TekcToB. Pabora ¢ ecrecTBeH- 2 2 YK-1, I[IK-1
HBIM SI3BIKOM C TOMOIIBI0 HEHPOHHBIX Ce-

4




reil. BekTopHble mMpeacTaBiCHUs ISl TEK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEWPOHHBIC CETH,
LSTM, GRU. Tpanchopmeps, BERT,
GPT.

OO0y4eHue ¢ noAKpenIeHueM

[TonsiTHst areHTa, CPEJIbI, COCTOSTHUS,
JIeUCTBUN U Harpabl. OyHKIHS LECH-
HocTH coctosiHus (Value function) u
dbyHKIMS KadecTBa aercTBus (Q-
funtion). OnTUMU3AIHS CTPATETUH C
MOMOIIbI0 MAaKCUMU3AUU (HYHKIIUH
IIEHHOCTHU U KadecTBa. Q-o0y4ueHme.

VK-1, TIK-1

['myOokoe 00y4yeHue ¢ IOIKPEIICHUEM.
Deep Q-Networks, Actor-critic. s
ypoBHs 3kcniepTHbI: REINFORCE,
A2C, PPO, DDPG.

YK-1, IIK-1

Bcero

16

12

4.3.

IIpakTHYeCKHE 3aHATHS

Paznen quctumnianabl (MOIYIIs), TEMBI

O0BbeM B ak.yacax

®opMupyronme

JIEKIMHI B UX COJIepKaHue

O4YHasa

dhopma
oOyueHus

3a049Hasn

dbopma
0o0y4deHus

KOMIICTCHII U

Krnaccudukanus n300paxeHuii U TpaHC-
bepHoe o0yueHme.

4

2

VYK-1, [1IK-1

PaboTa ¢ TekcTaMu U UX BCKTOPHBIMHU
MMpEACTAaBJICHUAMU TCKCTOB

8

4

VK-1, IIK-1

IIporpaMMHO-aIrOpUTMHUYECKOE OCBOE-
HUE MaTepuala

VK-1, TIK-1

[Tpumenenne Q-Networks mast perienus
MIPOCTBIX OKPYKEHUH.

YK-1, IIK-1

ITporpaMMHO-aIrOPUTMHUYECKOE OCBOE-
HUE MaTepuaa

YK-1, IIK-1

Bcero

32

16

4.4. JlabopaTopHble padoThI
JlaGopatopHble pabOThl HE PETYCMOTPEHBDI.

4.5. CamocTosiTeibHasi padoTa 00y4aommuxcs

Paznen mucrumnianHb

O0BeM ak. yacoB

Bun camocTrositenpHOM pabOThI O4Hasg
(Mozyms) A p 3a04Has
dbopma
dbopma
o0yue-
oOyueHus
HUS
[TpopaboTka yuyeObHOrO MaTepuana mo JUCIH-
1. Bsenenue B cuctemsl | IUTHHE (KOHCIIEKTOB JICKIIUH, YYCOHUKOB, Ma- 30 30
MIPOTYKITHIHA TEPHAJIOB CETEBLIX PECYPCOB)
BrinonHenne MHANBUAYaIbHbBIX 3aJaHUI 30 30
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IToaroToBKa K TECTHPOBAHUIO 6 14

[TpopaboTka yuyeOHOTO MaTepuana mo JUCIH-

MIMHE (KOHCIIEKTOB JICKIMH, y4eOHUKOB, Ma- 30 30
2. CucreMbl 11y00KOTO

TEPUAJIIOB CETEBBIX PECYPCOB)
oOyueHus —

BrinonnHeHNEe MHANBUYTbHBIX 3aaHUI 30 30

IToaroroBka K TECTHPOBAHUIO 6 14
Hroro: 132 148

Mertoanyeckue ykasaHMsl Ul IPOBEACHUS MPAKTHUECKUX 3aHATHH IO JUCLUIUIMHE
«CucTemMbl HCKYCCTBEHHOT'O MHTEIIEKTa» Aiisi Hanpasienus noarotosku 09.04.02 Nudopmariu-
OHHBIEC CHUCTEMBI M TEXHOJIOTUN — MuaypuHck, 2023.

4.6. BbinoJiHeHHEe KOHTPOJILHO padoThl 00yYAIIUMHCH 3209HOH (OPMBI
[IpuctynaTh K BBIIIOJHEHUIO KOHTPOJIBHONW pabOThl HEOOXOAUMO IOCIE U3YyUEHUS MaTe-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, YOSIUBIINCH IIyTEM OTBETOB HA BOIPOCHI JJISI CAMOIPO-
BEPKHU, YTO MaTepHal TeMbI YCBOCH.
Llenpro KOHTPOIBHOW PAOOTHI 1O TUCHUIUIMHE SBISETCS PACCMOTPEHNE TEOPETUIECKUX
aCIIeKTOB M IPUMEHEHHE OCHOBHOTO MHCTPYMEHTAPHS YIIPABICHUS HAYYHBIM HCCIICOBAHUEM.
TpebGoBanus k opopMIICHUIO.
KontponbHas paboTa MOXeT ObITH BBIIIOJHEHA B YUYEHHUYECKOW (IIKOJBHOW) TeTpaau
WM Ha juctax (opmara A4 med4aTHHIM WIM PYKOIUCHBIM (YETKUM, YATAEMBIM) CIIOCOOOM.
BeinonHeHHBIE 3a4aHUS pacloyiararoTcs Mo MpeacTaBIeHHOMY Hopsiaky. CIHCOK MCHOJb3ye
MOH JIUTEPATYypPhI IPUBOIUTCS B KOHIIE PaOOTHI.
Ha tuTyneHOM JmcTe pacroniaraercsi ciieayromas nHGopManus: Ha3BaHUE TUCIUILIN
Hbl, ©.1.0. oOyyarommiics, Kypc, rpymmna, HOMep 3a4€THOH KHMXKH, HOMEp BBHIOPaHHOTO Ba
pHaHTa ¥ HOMEpPA BBIIIOJTHEHHBIX 33/1aHHUH 110 MOPSAAKY B CIIEAYIOIIEM BUJIE:
Cpoku BBHINOSHEHUS. BhINoiHEHHAs KOHTpOJbHAs paboTa IOAMUCHIBAETCS 00ydaro-
IIUMCS. M CIAeTCsl Ha MPOBEPKY INPENoaBaTelio Ha Kadeapy B YCTAaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 queit no Hayanma ceccuu. IIpo Bepka KOHTPOJBHOM pabOTHI MperoaBaTesieM
OCYIIECTBIIICTCA B TEUEHHE HEIENH mocie ee caauu. KoHTposibHas pabora I0DKHA OBITH
3a4TeHa K Hayally 9K3aMEHAallMOHHON CEeCCHU.

4.7. Conep:xaHue pa3iesoB TUCHHUIJIMHBI (MOLYJIs)
1. Cucremsl ri1y00KOro 00y4eHus.

Hetiponnbie cetn. @yHKIMU OMMOKM HEHPOHHBIX ceTell U 00y4YeHHE C MOMOILBI0 00paT-
HOTO pacipocTpaHeHus rpaauenTta. [lonsaTre 63T4a U 3MOXu.

Pabora ¢ u3o0pakeHUsMHU ¢ MOMOIIbIO HEUPOHHBIX ceTei. CBepTOUHbIE HEHPOHHBIE Ce-
Ti. Onepanun cBepTok, max-pooling. [lomynspHble apXUTEKTYpbl CBEpPTOUHBIX HEHPOHHBIX Ce-
teii: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe oOyuenue.

OO6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C MOMOIIBIO HEMPOHHBIX CETEH.
Bexkropusie npeacraBienus ais tekcta: word2vec, skip- gram, CBOW, fasttext. Pekyppentasie
Heifponnsie cetn, LSTM, GRU. Tpancdopmeps:, BERT, GPT.

2. OOyd4eHue C MOJKPETICHHEM.

[TonsTHs areHTa, cpeibl, COCTOSHU, NeicTBUM M Harpaabl. OyHKIMS LIEHHOCTH CO-
crosnug (Value function) u pynkuusa kauecta aerictBus (Q-funtion). Ontumuzanus crpa-
TETUU C MOMOIIbI0 MAaKCUMM3aUK (GYHKIMH [IEHHOCTH U KauecTBa. Q-oOydeHue.

I'ny6okoe oO0ydenue ¢ noakperiennem. Deep Q-Networks, Actor-critic. /Iyist ypoBHst 9KcC-
neptHbii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpy W3ydyeHUH DUCUMILTUHBI (MOIYJsl) UCIIOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa3oBaTeNbHbIE
TEXHOJIOTUM Ha OCHOBE HWHTETPALMU KOMIIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTHPOBAHHOTO
MOJIXOJIOB C AJIEMEHTaMHU TPAAUIIMOHHOTO JIEKIMOHHO-CEMHUHAPCKOTO M KBa3UNPO(ECCHOHANb-
HOTOo OOy4YeHHUsS C HCIIOJIb30BAaHHMEM HHTEPAaKTUBHBIX (OPM INPOBEJCHUS 3aHATUH, HCCIeI0Ba-




TEJICKOM MPOEKTHOMN AEATEIIbHOCTH U MYJIbTUMEINHHBIX y4eOHBIX MaTEpPHUAIOB

Bun yuebnoli pa- OO6pa3zoBaTeIbHBIC TEXHOJIOTHH
0O0ThI

DJEeKTpOHHBIE MaTepHabl (B T.4. CETEBbIC HCTOYHHUKH), UCIIOJIb30-
Jlexuun BAHHME MYJIbTUMEIUNHBIX CPEICTB, pa31aTOYHbIA MaTepHal.
IIpakTnueckue TectupoBanue, BBINOJHEHHE T'PYIIOBBIX AYAMTOPHBIX 3alaHUM,
3aHATHSA VHJVBH1yaJIbHBIC JOKJIAbL.
CamocrosiTenbHbIe Beimonnenue pedeparuBHON pa®OThI; MOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C UCII0JIB30BAHUEM CJIAIOBBIX MPE3EHTALIMH.

6. OneHOYHBIE CpPeACTBA JUCHMILIUHBI (MOTYJIs1)

OCHOBHBIMHU BHJIaMU JTUCUUIUIMHAPHBIX OLEHOYHBIX CPEACTB MpU GYHKIIMOHUPOBAHUUA MO b-
HO-PEHUTHHIOBOM CUCTEMBI OOYYCHHsI SIBISIOTCS: Ha CTaJAMHM PYOEKHOTO pertmHra, Gopmupye-
MOIO MO pPe3yJIbTaTaM MOAYJIbHOTO KOMIBIOTEPHOI'O TECTHPOBAHUSI — TECTOBBIE 3aJaHUS; HA
CTaJIUY TIOOMIPUTEILHOTO PEUTHHTA, (DOPMHUPYEMOTO 10 Pe3yJIbTaTaM HAMMMCAHUS M 3alUTHI pe-
(deparoB Mo akTyanbHOU MpobIeMaTHKE, HA CTAUHU [IPOMEXKYTOUHOTO PEHUTHHTa, ONpPEae/IIeMO-
ro 1O pe3yJbTaTaM CIaud 3a4eTa — TEOPETUUECKUE BOMPOCH], KOHTPOJIUPYIOIINE TEOPETUUECKOE
coJiep>kaHue y4yeOHOro Marepuana, U KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHbBIE 3aJaHUs, KOHTPO-
JUPYIONINE MPAKTUYECKUE HABBIKM M3 PA3IMYHBIX BUIOB MPOPECCHOHAIBHON EATSIBHOCTH
oOyuatomerocst no OIIOIl nanHoro HampaBieHus, popMHUpyeMble TPU U3YYCHUH JAUCUUTIIHHBI
(Mmonyns) «KoaupoBaHue W 3amuTa HHPOPMAITHID)

6.1. Ilaciopt GoHIA OLIEHOYHBIX CPEICTB MO TUCHHUILTHHE

Ne | Kontpomupyemsie pa3aens] Koa koHTponupyemoit O1eHOYHOE CPEICTBO
n/m | (TeMbl) TUCHUIUIMHBI (MO- KOMIIETEHITHH HaumenoBanue Konnuectso
JLyJ1st)

1. | Cucremsl rirybokoro o0y- YK-1 TectoBble 3ananus 21

YEHUS Temsl pedepaton 4

Bormpocs! 1i1s 3auera 12

2. | OOyueHue ¢ moaKperuIe- YK-1 TecToBbie 3a1aHUA 24

HUEM Tewmsl pedepaToB 4

Bompocs! aiist 3auera 13

6.2. Tlepeuenn Bompocos st 3aueta (YK-1)

1. HeiiponHsle ceTu.

2. OyHKIIUUA OMTMOKYA HEUPOHHBIX CeTeH W 00ydeHHe ¢ MOMOIIbI0 00paTHOTO pacmpocTpa-
HEHUs T'paJMeHTA.

[TonsiTve 63TUa U AMOXU.

Pabota ¢ n300pakeHUsMH C MOMOIIBIO HEHPOHHBIX CeTel.

CBepTouHble HEHPOHHBIE CETH.

Omneparuu cBepTOK, max-pooling.

[TonmynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTeii: AlexNet.

[TonynsipHbIE apXUTEKTYpPBI CBEPTOYHBIX HEHPOHHBIX ceTeil: VGG.

[TonynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceteid: Inception (GoogLeNet).
0. [TomyisspHBIE AapXUTEKTYPBI CBEPTOUHBIX HEMPOHHBIX ceTer: ResNet.

1.  Tpaucdepnoe oOyueHue.

12. OO6paboTka TEKCTOB.

13. Pabota ¢ ecrecTBEHHBIM S3BIKOM C TIOMOIIIbIO HEMPOHHBIX CETEH.

14.  Bexkropnble npeacTaBieHus A Tekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHnsle Heliponnble cetu, LSTM, GRU.
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16.

Tpaucdopmepst, BERT, GPT.

17. [TonsiTHs areHTa, Cpe/bl, COCTOSTHUS.
18. [TousaTHs nEelcCTBUM U HAarpaisl.
19.  ®yskums nenHoctu cocrosHus (Value function) m dyHkums kadectBa aewctBus (Q-
funtion).
20.  OnTtumuzanus CTpAaTErHH C MOMOUIbI0 MAKCUMH3alUU (PYHKUIMN IEHHOCTH U KayecTBa.
Q-o0yuenue.
21.  TI'myGoxoe o0ydeHHE C TOAKPEIIICHUEM.
22. Deep Q-Networks, Actor-critic.
23.  Jna yporus skcnieptHbiii: REINFORCE, A2C.
24.  ns yposus skcneptHblii: PPO, DDPG.
25.  IlpuMeHeHUE reHeTHYECKHUX AJITOPUTMOB IPH KOHCTPYUPOBAHUU HEHPOHHON CETH.
6.3. IlIkajia OLlEeHOYHBIX CPEACTB
YpoBHH  OCBOE- Kpurepuu onennBanus OueHouHbIE CpeCTBA
HUS  KOMIICTEH- (xo-Bo GayToB)
U
[TponBunyTHII OTnUYHO 3HAET OCHOBHBIC HANpPABIICHUS aHA- | TECTOBBIC 3a/1aHUSA
(75-100 GamtoB) | JM3a JAaHHBIX; APXUTEKTYpbl TIyOOKMX HeWpoHHBIX | (30-40 OamioB)
«3aUTEHO» CeTeil, MPUMEHSAEMbIX B PEIIEHWU MPAKTUYECKUX 3a- | HHAUBHIyalbHOE 3a-
Jla4; IPUHLUIBI IPUMEHEHUSI HEHPOHHBIX CETEH B 3a- | JaHUE
nayax ¢ npumenenreM WU; otinuyno HactpauBaet He- | (8-10 6aioB);
00X0oaMMoe OKpYy)KeHHe sl paboThl ¢ HEHPOHHBIMH | BOIPOCHI JUIS 3a4eTa
CEeTSAMH; OCYILIECTBIISIET KPUTHUYCCKHU aHanmu3 tmpo- | (37-50 6anios)
OJIEMHBIX CHUTyallMii HA OCHOBE CHCTEMHOTO IOAX0/a,
BbIpa0aThIBaTh CTPATETUIO JICHCTBUI; BIaJeeT HaBBI-
KOM TIPOBEJCHHS IOJHOTO IUKJIA BBIYUCIUTEIBHOTO
9KCIIEPUMEHTA, OTPAXKEHHUS XO0Ja BHIIOJHEHHS MPOCK-
Ta ¥ TOJYYCHUs Pe3yIbTaTOB B OTYETAX U JOKYMEHTa-
[[MU Ha JIOCTAaTOYHO BHICOKOM YPOBHE; BIJIaJICET HABBI-
KOM HCIIOJIB30BAHUSI CYIIECTBYIOMIMX IPOTPAMMHBIX
OuOIMOTEK M MoOJIeNel, co3/laHusl MPOTrPaAaMMHBIX pea-
TU3aui TIIyOOKHX HEHPOHHBIX CETeM Ha JOCTaTOYHO
BBICOKOM YPOBHE.
bazoBbIii XOopouio 3HaeT OCHOBHBIE HANPABJICHUS aHAIW3a JaH- | TECTOBBIC 3aJaHUS
(50-74 Ganna) | HBIX; ApPXUTEKTYpHl TIIyOOKHX HeHpoHHBIX ceTeld, | (20-30 OaioB)
«3aUTEHOY NPUMEHSEMBIX B PEUICHWH TPAKTUYECKUX 3a]ad; | MHAUBHIyalbHOE 3a-
MPUHIIMITBI IPUMEHEHUSI HEHPOHHBIX CeTel B 3ajJayax | JaHue
¢ npumenenneMm MMU; xopomro HactpauBaeT HeoOxo- | (5-7 Oamios);
JTUMOE€ OKpYKeHHue sl paboThl ¢ HEMPOHHBIMU CETA- | BOMPOCHI AJIs 3a4eTa
MH; OCYIIECTBIIICT KPUTHUCCKHUI aHaau3 MpooieMHbIX | (25-37 6asioB)
CUTyallud Ha OCHOBE CHUCTEMHOTrO I0/AX0Jla, BbIpada-
TBIBATh CTPATETUIO JCHCTBHIL; BJIAJEET HABBIKOM IPO-
BEJICHHS TOJIHOTO IHMKJIA BBIYUCIUTEIHHOTO IKCIEPHU-
MEHTa, OTPAXEHHUSI XOJla BBHIMIOJIHEHUS MPOEKTa U TIO-
JTy4eHHUs pe3yabTaTOB B OTYETaX U JOKYMEHTAI[MU Ha
XOpOIIIeM YpPOBHE; BJaJ€eT HABBIKOM HCIIOJNb30BaHUS
CYIIECTBYIOIIMX MPOTPaMMHBIX OMONIHMOTEK M MoJe-
Jei, co3laHus MPOTrpaMMHBIX peaau3aluil rIyOOKHX
HEHPOHHBIX CETEN HA XOPOLIEM YPOBHE.
[ToporoBerii Cnabo 3HaeT OCHOBHBIC HANpaBJICHUS aHalM3a JaH- | TECTOBBIC 3a/IaHUS

(35-49 GayoB)

HBIX; APXUTEKTYphl TJIYOOKMX HEHpOHHBIX CeTei,

(15-20 GanoB)
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«3aYTCHOY NPUMEHSEMBIX B PEUNICHUM TPAKTUYECKUX 3a]ad; | MHAUBHIyalbHOE 3a-
MPUHIIAITEI TIPUMEHEHUST HEHPOHHBIX CeTel B 3aJayax | JaHue

¢ npumenennem MU, cmabo HactpamBaeT HeoOxomu- | (2-4 Gama);

MO€ OKpY)KEeHHue il paboTbl C HEWPOHHBIMU CETSIMU; | BOIPOCHI JUIS 3a4eTa
OCYILECTBIIAECT KPUTHUECKUIN aHaIHu3 MpoOaeMHbIX cu- | (18-25 6amnoB)
Tyaluii Ha OCHOBE CHCTEMHOTO MOJXOJa, BhIpaOaThI-
BaTh CTPATETHIO JICHCTBUH; BlIaJiceT HABBIKOM IPOBE-
JICHUS TIOJTHOTO IIMKJIA BBIYUCIUTEIBFHOTO SKCIEepH-
MEHTa, OTPAXKCHUSI XOJla BBIMOJIHEHUS MPOEKTa U IO-
Jy4YeHUsl Pe3yIbTaTOB B OTYETAX M JOKYMEHTAIlUH Ha
c1abOM ypOBHE; BIQJICET HABBIKOM HCIOJIb30BAHUS
CYIIECTBYIOIIUX TPOTPAMMHBIX OMONIMOTEK M MoJe-
JIei, CO3JaHusl MPOrPAMMHBIX pealTu3alfii TITyOOKHX
HEHWPOHHBIX CETEHl Ha CJIabOM YpPOBHE.

Huskuii He 3HaeT TeopeTnyeckue OCHOBBI OOYYCHHS aHAIM3a | TSCTOBBIC 3a/IaHUS
(TOTIOpPOTOBBIN) | JAHHBIX M MAIIUHHOTO OOy4eHus; crneuuduky BHe- | (0-13 GamioB);
(KOMITETCHIIMS HE | APSHHSI CUCTEM MAIIMHHOTO OOYYEHUS B «OTpacCiiny», | MHAUBUIAYAILHOE 3a-
chopMUpOBaHa) | HE yMeEeT aHAIM3UPOBATH 3a7ady, HE OCYIICCTBISCT | JaHHE
(MeHee 35 6an- | AEKOMITO3MIIMIO 3a1aud; HE ymeeT mpuMeHsTh pocta- | (0-3 6amia);

JIOB) TOYHOE KOJIMYECTBO IBPHUCTHK; HE HWHTEPECYETCS HO- | BOIPOCHI JJIs 3a4eTa
«HE3aUYTEHO BBIMH TpeHJaMu B cBoeil mpodeccuonanbHoii orpac- | (0-18 Gamios)
JIM; HE BEPHO OICHUBACT CIIOKHYIO CUTYaIlHIO, HE BEp-
HO OIICHMBACT PUCKHU U MOCJICICTBUS CBOUX JCHCTBHIA.

Bce koMIIIeKThl OIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIIBHBIX MaTEPHAIIOB), HEOO-
XOJUMBIX JJIs OLICHKH 3HAHUI, YMEHUI, HaBHIKOB U (WJIM) OMbITA JEATEIbHOCTH, XapaKTepH-
3ylomue 3Tanbl (OPMUPOBAHHS KOMIETEHIIUN B IMPOIECCE OCBOCHUS TUCIUIUIMHBI (MOJYJIS)
oAPOOHO MpeACTaBIeHBI B JOKYMeHTe «DOH/]T OLIEHOYHBIX CPEICTB TUCIUIUIMHBI (MOIYIIS)».

7. YuyeOHO-MeTOAMUYECKOE U HH(OPMAIIMOHHOE 00ecTiedeHUe TUCIUUTIMHBI

(MoayJist)
7.10cHoBHas1 yueOHas quTEeparypa:

1. CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTa: yueb. mocobue ans By30B/Cugopkuna M.I.M.:
Kuopyc, 2014. - 245 c.: . - bubmuorp.: ¢. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OcHOBBI HCKYCCTBEHHOTO HHTeNIeKTa : yuyeOHoe mocobue / C. T.
Tonmaués. — Cankr-IlerepOypr : BI'TY "Boenmex" um. JI.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3neKTpoHHbIH / JlaHb : 35eKTpOHHO-OMONIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI UCKYCCTBEHHOTO HMHTEJIEKTa : yueOHoe mocobue / E. B.
bopogckas, H. A. JlaBsinoBa. — 4-¢ uzn. — Mocksa : Jlabopartopust 3uanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIHN // JlaHb : 3MeKTpOHHO-OMONIHMOTEUYHAS
cucrema. — URL: https://e.lanbook.com/book/151502

7.2 JonosiHUTEIbHAS yUueOHasl JIUTepaTypa:

1. Peiouna I' B. OCHOBBI MOCTPOEHUS MHTEIUIEKTYATbHBIX CHCTEM: yuel. mocodue ams BY-
30B/Pribuna I'.B. - M.: ®unance! u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Bororun BB. DnemMeHTh MaTeMaTU4eCcKO TeOpUU MAIIMHHOTO 00yUeHus: yuel. mocodue

g By30B Berorun B.B.; Mock. ¢usnko-texH. ue-T (roc. yu-1), PAH, UH-T npoGiem nepenaun
uHpopmanuu um. AA. Xapkesuya. - M.: MOI'U - UIIIIU PAH, 2010. - 231 c. Cuctemsl HCKyc-
CTBEHHOTO MHTEeJUIeKTa. [IpakTrdeckuii Kypc: yued. mocodue ayis By3oB / UymokoB BJI., Acra-

9



https://e.lanbook.com/book/121872

xoBa U.®., [Toraro AC. [u ap.]. - M. BUHOM. Jlaboparopus 3nanwmii: @usmariut, 2008. - 292
c.

3. SAcuuukuii JI.H. BBeneHune B MCKYCCTBEHHBIH HMHTEIEKT: y4ye0. mocoOue ais BY-
3oB/Scannkuii JI.H. - 2-e uza., ucnp. - M.: Akanemus, 2008. - 174 c.

4, OcurmnoB I'.C. MeTobl MCKYCCTBEHHOTO WHTEJUICKTA! Mosorpadus /OCUnoBr C. - M.
®usmatiut, 2011. - 295 c¢. .

o. JIro b. Teopust u mpakTUKa HeomnpeneneHHoro nporpammupoBanus/JIro b.; mep. ¢ anr.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlabopaTtopust 3Ha-
uuii, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcabHbIi1 HCKYCCTBEHHBIN MHTEIUICKT U DKCIIEPTHHIC
cuctemsl / Pyakun B.H., ®ymun B.A. - CI16.: BXB-ITerepoypr, 2009. - 238 c.
7. Kypeiiuuk BB., Kypeituuk B.M., Pogzun CHU. Teopusi 3BOJIONHUOHHBIX BBIYUCICHUM:

[Monorpadus]| / Kypeitunk BB., Kypeitunk B,M., Pog3un CH, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeTounquKne YKa3aHusd 110 OCBOCHUI0 THCHMUIIJIMHBI (MOIlyJ'lSI)

MeToaudeckue yka3zaHUs IS MPOBEACHUS MPAKTUICCKUX 3aHATHHA 1O qucHuiuinHe «CUCTeMBbl
MCKYCCTBEHHOT'O MHTeIIJIeKTa» i HampasieHus: noarotosku 09.04.02 Undopmannonusie cuc-
TEMBI ¥ TEXHOJIOTHH.

7.4 UndopmanuoHHbie U HMPPoBbIe TEXHOJIOTHH (IPOrpaMMHOe odecmeye-
HHE, COBPpeMeHHbIe MPodeCCHOHAJIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE
CIIPABOYHBIE CUCTEMBI)

Y4yeOHast MuCHUIUIMHA (MOAYJb) TPEIyCMAaTPUBAET OCBOCHHUE WH(OPMAIIMOHHBIX M IU(]-
POBBIX TEXHOJIOTUH. Peanmu3aius muppoBbIX TEXHOJIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE SIB-
JSeTCs OJHOM M3 BOXKHEWIIHMX IIeJied 00pa30BaHUs, JAMOIIEHi BO3MOKHOCTh Pa3BUBaTh KOHKY-
PEHTOCIIOCOOHBIC KayecTBa 0OYYAOIINXCS KaK OYyAYIIMX BbICOKOKBAIU()UIIMPOBAHHBIX CIEIHA-
JTUCTOB.

[{udpoBble TEXHOJIOTHH TPETyCMATPUBAIOT PA3BUTHE HABBIKOB A(()EKTUBHOTO pPEIICHUS
3a/1a4 Mpo(ecCHOHANBLHOT0, COIIMATBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCTOIb30BAaHUEM pa3iIny-
HBIX BHJIOB KOMMYHHKAITMOHHBIX TeXHOJIOTUHA. OcBoeHHEe IMUPPOBBIX TEXHOJIOTUH B paMKax
JAaHHOW JTUCIUIUIUHBI (MOZYJS) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaAJeXkKalluM
o0pa3oM moay4aTh JOCTYII, YIPABIATh, HHTEIPUPOBATH, OOMEHUBATHCS, OIICHUBAThH U CO3/1aBaTh
MH(OPMALIHIO C TTOMOIIBIO ITU(POBBIX YCTPONUCTB U CETEBBIX TexHONOTUN. DopmMupoBanue nud-
POBOM KOMITETEHTHOCTH TMPEAIoiaracT padoTy ¢ JaHHBIMH, BJIQJICHUE WHCTPYMEHTAMH IS
KOMMYHHKAIUH.

7.4.1 DJ1IeKTPOHHO-0MOJINOTEYHASI CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciayr ot 10.03.2020
Ne BB CV 437/20/25 (CeteBast anekTpoHHas OMOINOTEKA)

2. DnekTpoHHO-OMONMOTeUHass cucrtema u3aarenscTBa «Jlanb» (https://e.lanbook.ru/)
(ToroBop Ha OKa3zaHUE YCIYyT MO MPEJAOCTABICHUIO JIOCTYyNa K 3JEKTPOHHBIM m3aanusm OO0
«M3natensbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OMOIMOTEUHast cucTema wusmatenscTBa «Jlamsy» (https:/e.lanbook.ru/)
(ToroBop Ha OKa3zaHUE YCIYyT MO MPEJAOCTABICHHUIO JOCTYyIMa K 3JIEKTPOHHBIM m3aanusmM OO0
«U3narensctBo Jlauby ot 06.04.2023 Ne 2)

4. ba3za naHHBIX >NMeKTPOHHBIX HHPopMannoHHbIX pecypcoB ®T'BHY ITHCXB (morosop
1o 00ecreyeHmo J0CTyMa K AMeKTpoHHbIM HHpopManmoHHbM pecypcam @T'BHY ITHCXb ue-
pe3 Tepmunan yganenHoro pocryna (TY ] ®I'BHY LTHCXB) ot 07.04.2023 Ne 6/H)
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5. DnekTpoHHO-OMOmMoTeuHas  cucrema  «AgriLib»  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (momoaHUTENBHOE COTTIAIIEHHE HA MTpeaocTaBiIeHue gocryma oT 13.04.2023
Ne 6/1 k JIuniensnonnomy goroopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas 6nbmuoreunas cucreMa «HamumoHanbHBIN 1TUGPOBOH pecypc «PyKoHTY:
Komnekiuu «ba3zoBsiii MaccuB» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (oroop
Ha OKa3aHHUe YCIyT 1o mpenocTaBieHuto qoctymna oT 04.04.2023 Ne 2702/6m22)

7. 000 «AnextponHoe u3natenbctBo KOPAWT (https://urait.ru/) (10roBop Ha okasaHue
YCIIYT TI0 MPEIOCTABICHUIO TOCTYIa K oO6pazoBatenbHoi miatgopme OO0 «DeKTpoHHOE U3/ia-
tenbetBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnekrponHo-onbHoTeunas cuctema «Bepuanckuiiy (https://vernadsky-lib.ru) (mzoro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE IpousBeneHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanumonanepHas snektpoHHas OmOimorteka» (https://rusneb.ru/)
(moroBop o monkmoueHnn k HOb u npenocrasiennn aoctymna k oobektam HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. Cornamenue o0 COTpYAHMYECTBE MO OKa3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COIMOKYJIBTYPHBIX YCIIYT TOJIB30BATEIISIM YHUBEPCUTETA M3 YUCIIA HHBAJIHJIOB 10 3PEHUIO, Clla-
OOBHIANINX, WHBATUIOB JIPYTHX KATETOPHUU ¢ OTPaHUYCHHBIM JOCTYIIOM K WH(OpMamuu, I,
UMEIOIIUX TPYAHOCTH ¢ uTeHHeM IutockoneyatHoro tekcta TOI'BYK «TamOoBckas obnactHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (cormna-
menue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UudpopmanmoHHbIe CIIPABOYHbIE CUCTEMBI
1. CupaBounas npaBoBasi cuctema Koncynsrantllintoc (40roBop mocTaBKM U COMPOBOK-
nenus sx3eMIuisipoB cucteM Koncynprantllmtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnexTpoHHBIH nepuoanyeckuil cnpaBouHuk «Cucrtema 'APAHT» (norosop Ha yciy-
' 10 COMPOBOXKACHHIO 0T 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe TPpo(eccoHAIbHBbIE 0a3bI TaHHbIX

1. ba3a maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(OPMAIIOHHO-00Pa30BaTEIbHON TPO-
rpammbl «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. ba3za nannbeix HayuHoit anextponnoii oubnuorekn eLIBRARY.RU — poccuiickuii un-
(hopManMOHHO-aHATUTUYECKAN TIOPTal B 001aCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa3oBa-
uus - https://elibrary.ru/

3. Tlopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. Ortkpeitele paHHble @enepanbHOM CayXkObl TOCYAAPCTBEHHOM CTATUCTUKH -
https://rosstat.gov.ru/opendata

5. IIpodeccuonanpHsle 6a3bl JTAaHHBIX.

https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. TIpodeccuonanbubie 6a3nl aHHBIX. PocTexnamzop http://www.gosnadzor.ru/

7. Tlpodeccruonanbubie 6a3bl JaHHBIX. Poccuiickas acconuanus HCKYCCTBEHHOTO UHTEII-

Jekta [ DneKTpoHHbIH pecype]. — Pexxum moctyma: http://www.raai.org, cBo0o1HbIi

baza JAHHBIX zbMath

7.4.4. J/InieH3u0HHOE ¥ CBOOOIHO pPacnpocTpaHsieMoe NporpaMMHoe odecre-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOICTBA

Ne Haumenosanue PazpaboTunk JlocTynHOCTb Ccbunka Ha Enunbit PexBu3ute! nog-
I1O (mpaBoobna- | (JIMIEH3MOHHOE, | peecTp pOCCHHCKUX TBEPXKAAIOLLETO 10-
JaTenb) cB0OO/HO pac- | mporpamm juit O9BM | kymeHTa (IIpu Hanu-

npocrpansiemoe) | u B/l (npu Hamuum) YHH)
1 | Microsoft Windows, Microsoft JIuieH3nonHoe - JIuneHsus

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpox neii-

cTBUs: OECCPOUHO
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http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueHn3noHHbIM
rpamMHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codreke» oT
Endpoint Security mms (Poccmst) 06.07.2022 Ne 6/H,
OnsHeca CPOK JEHCTBHSA: C
22.11.2022 o
22.11.2023
3 | MoiitO¢uc Crangapr- | OOO «Hosble JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHslil makeT Honorumn» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
IUTS pabOTHI C TOKY- CHsT) 03641000008190000
MEHTaMH H MOYTON 12
(myoffice.ru) CPOK JieHicTBus: Oec-
CPOYHO
4 | TIporpammuas cucte- | AO «Antumuia- | Jluunensuonnoe | https://reestr.digital.g | JluieH3uoHHBIH 10-
Ma Juisi oOHapyxenust | ruar» (Poccus) ov.ru/reestr/303350/? | rosop ¢ AO «AHTH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 IuIaruar» ot
BaHMH B y4eOHBIX U 17.04.2023 Ne 6627,
Hay4HBIX paboTax CPOK JICUCTBHUSL: C
«Antumnaruat BY3» 17.04.2023 mo
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CBoboHO pac- - -
- IPOCMOTP JOKYMEH- NIPOCTPaHsIeMOe
toB PDF, DjVU
6 Foxit Reader Foxit CBoGomHO pac- - -
- IPOCMOTP JOKYMEH- Corporation IIPOCTPaHsIeMOe
toB PDF, DjVU
7.4.5. Pecypcbl ”HGOPMAIMOHHO-TEJIEKOMMYHHUKAMOHHOM ceTH «AHTep-
HET»

1. CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/

2. OrtkpsiTas MpOTrpaMMHas oubnoTeKa JUISt MAIIIMHHOTO 00yueHust
https://www.tensorflow.org/

3. OpeliMBOPK MAIIMHHOTO OOy4YeHUs JJIs sA3bIka Python ¢ OTKPBITBIM HCXOTHBIM KOJIOM
https://pytorch.org/

4. Ortkpsitas 6ubnuoreka https://keras.io/

5. Caiitr ®enepanbHoil cmyk0bl TocynapcTBeHHON cratuctuku (Poccrat). DnekTpoHHBIN pe-
cype. Pexxum nocryma: http://www.gks.ru/

6. Caiit TeppuropuanpHoro oprana deaepanbHON CITYKOBI TOCYTAPCTBEHHOHN CTa-TUCTHKH T10
TambOoBckoit  ob6mactu  (TamOoBcTaT). OneKTpoHHBIM  pecypc. Pexum  nmocryma:
http://tmb.gks.ru/

7. Pexum mocryna: http://www.rbc.ru/ - PocbusnecKoncantusr

8. Pexwum nmocryma: http://www.devbusiness.ru/development/staff.htm

9. Caiir BeIcIIeii aTTecTannoHHO# kKomuccuu // http://vak.ed.gov.ru

wmn e

LMS-mardopma Moodle
Buptyanbsnas nocka Mupo: miro.com
Buptryansnas nocka SBoard https://sboard.online

mecce
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7.4.6. llndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM MPO-



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://www.tensorflow.org/
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/Python
https://pytorch.org/
http://www.gks.ru/
http://tmb.gks.ru/
http://www.rbc.ru/
http://www.devbusiness.ru/development/staff.htm
http://vak.ed.gov.ru/

N O~

Cepauc

http://www.trello.com

Buptyansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepsuchel: Annekc./luck, O61ako Mail.ru
Cepsucel onpocoB: Sugexc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: Suaekc Teaemoct, Webinar.ru
COBMECTHOH  pabOTHI

HaJ T[pPOEKTaMH A

HeOompmmx rpymmn  Trello

7.4.7. lndpoBble TEXHOJOTMHU, IPUMeEHsIeMble PH U3YYEeHUH TUCIUIIMHBI

Ne | [Tudpossie TexHonoruu | Buabl yue6HO# paboThl, BeIOA- | DopMupyembie
HSIEMBbIC C IPUMEHEHUEM ITU(PPO- | KOMIIETECHIIUU
BOU TEXHOJOTUH
1. | O6naunsie Texuonorun | Jlexknuu I1K-1, IIK-2
[IpakTudeckue 3aHATHS
2. | Bonblune nanuble [IpakTHueckue 3aHsATUS IIK-1, IIK-2
3. | Texnonorum pacnpeze- | IlpakTudeckue 3aHATHS ITK-1, TTIK-2
JICHHOT'O peecTpa
4. | Texnonoruu 6ecrpo- [TpakTHueckue 3aHATHS [TK-1, I[TK-2
BOJIHOI CBS3U
5. | HoBble mpousBoacTBeH- | JIekiuun IIK-1, IIK-2
HBIC TEXHOJIOTHH [TpakTHueckue 3aHATHS

8. MarepuajibHO-TEXHUYECKOE o0ecneYeHne M CIUILIHHBI (MOAYJis1) (MOAYJIs1)

HaumenoBanue crie-
LHMaIbHBIX IIOMEIIIE-
HUH U TOMEIEHUNH
IS CAMOCTOSITEIIb-
HOU paboThI

OCHaH.ICHHOCTb CIICaJIbHBIX HOMeH.[eHI/Iﬁ 1 IIOMEIISHUI JUIA CaMOCTOSTEIIbHOMI pa6OTLI

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHck, yiu.
WNHurepHannoHanbHas,
mom Ne 101, 2/32

YueOHas ayTUTOpHs AJIS IPOBEJCHUS YIEOHBIX 3aHATHH JIEKIIMOHHOTO THMa: VIHTepakTHBHAS
nocka — 1 mrr.; Cucremusiii kommtekT — 1 1m.; [Ipoextop Viewsonic — 1 mrr. Ha6opsr memMoH-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamOoBcKkast 001aCTh,
r. MuuypuHCk, yiu.
WHTepHaIMOHATBHAS,
qom Ne 101, 1/114

YueOHast ayJUTOpHs AJIsl IPOBEICHHUS YUeOHBIX 3aHITHI CEMUHAPCKOTO THIA, KYpPCOBOTO
MPOEKTUPOBAHUS (BBIITOJHEHHUS KYPCOBBIX Pa0OT), TPYNIIOBEIX W MHAWBUIYaJIbHBIX KOHCYJIb-
TalMH, TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHOM aTTecTalnu (KOMITBIOTEpHBIH Kitace): Crc-
temubIi koMrurekT (I[Iporeccop Intel Original LGA 1155 Celeron) — 9 mt.; KabureT ocHa-
IIeH MaKeTaMH, HarJISIHBIMH y4eOHBIMH TIOCOOMSMH, TPEHAXKEPAMH U JPYTUMHU TEXHUYe-
CKUMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJIKITIOYEHa K ceTn «HTepHeT» 1 obecriedueHa
nocrynoMm B OMOC yHuBepcuTera.

393760, TamboBCcKast
00J1aCTh,
r. MuuypuHcCk, yiu.
MHurepHauyoHanbHas,
qom Ne 101, 1/210

TMomereHue Uit CaMOCTOATEIbHOU paboThl: ipunTep — 3 1T., MDY Canon i-Sensys MF
4410, noytoyk Hewlett Packard Pavilion, kommerotep — 3 mrr, komnetotep Celeron E 3300,
kommbrotrep Dual Core, kommesrotep OLDI 310 K/I, komupoBansHbiii anmapat Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TO/IKII0UeHa K ceTH «IHTepHeT» 1 00ecneyeH J0CTYI B AIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BATEILHYIO CPEY YHUBEPCUTETA.

Pabouas nmporpamMma AMCUMILTUHBI (MOYJIsI) COCTaBlIeHA B COOTBETCTBUH C TPeOOBAHMU -
Mu @I'OC BO — maructpatypa no HanpasieHuto noarotroku 09.04.02 Mudopmarmonssie cuc-
TEMbI U TEXHOJIOTHH, YTBEPKACHHOT0 pukazoM MunoopHayku PD Ne 917 ot 19.09.2017

ABTOpBI:
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3aBenytomuii kadeapoit MaTeMaTHKH, GU3UKU U HHHOpMALMOHHBIX TexHonoruii Kapreunna H.B.

Crapmmii mpenojaBaTelb KadeApbl MaTeMAaTHKH, (U3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITuemuuiieBa H.B.

VA S

Peniensenr:
3aBenyrommii kKadeapoi craHaapTU3aluy, METPOJIOTHH U TEXHUYECKOTO CEPBHCA, K.T.H., JOLIICHT

XaryHues B.B. KE:)

IIporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMALUOH-
HbIX TexHosiorui. IIpoTokon Ne 10 ot «10» utons 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKONH KOMHCCUU MH)KEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 uronst 2021 r.

[Iporpamma yTBepkaeHa PemeHneM y4eGHO-METOAMYECKOIO COBETa YHHUBEPCHUTETa HpO-
TokoJ1 Nel0 ot 24 utons 2021 roaa.

[Iporpamma nepepaboTana u A0MOIHEHa B cOOTBeTCcTBUH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHUKH, GU3UKU U HH(POPMALUOH-
HbIX TexHosiorui. IIpotokon Ne 7 ot «14» mapta 2022 r.

IIporpamma paccMOTpeHa Ha 3acelaHuu y4yeOHO-MEeTOMUYECKOW KOMUCCUU MH)KEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 8 ot 17 mapra 2022 1.

IIporpamma yTBepkaeHa PemieHneM y4eGHO-METOAMUYECKOIO COBETa YHHBEPCUTETA HpO-
TokoJ Ne§ ot 21 anpenst 2022 roxa.

[TporpamMma niepepaboTaHa 1 JOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMALIUOH-
HbIX TexHosiorui. IIpotokon Ne 9 ot «01» ntonst 2023 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
nHcturyra ®I'BOY BO Muuypunckuii 'AY, nporokxon Ne 10 ot 19 utons 2023 r.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa MpO-
Tokoi Nel0 ot 22 utons 2023 roza.
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