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esu ocBOeHUsS JUCHUIIHMHBI (MOAYJIA)
HGJ'IHMI/I OCBOCHUA AHUCHUIIIINHBI (MO,HYJ'IH) SIBJIISIETCS OBJIAACHUEC 06y‘laIOHII/IMI/IC$I OCHOB-
HBIMU MCTOAAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/IOGpeTeHI/Ie HAaBBIKOB I1O0 HUCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBLIX MCTOAOB IPCACTaBJICHUSA 3HAaHUHA U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo auCHUILVIMHBI (MOIYJIsl) B CTPYKType 00pa3oBaTe/ibHON MpPo-

rpamMMblI

CornacHo y4eOHOMY TUIaHy IO HampaBlieHUI0 moarotoBku 23.04.03 Dkcrutyaranus TpaHC-
MOPTHO-TEXHOJIOIMYECKUX MALIMH U KOMIUIEKCOB «CHCTEMBbl MCKYCCTBEHHOT'O MHTEIIIEKTa» OT-
nocutcs K bioky 1. [Iucuummunast (moaynu) (B1.B.J1B.02.03).

Jlnst ocBOEHUS] AMCUUILUIMHBL (MOIy ) «CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTa» 00ydaro-
IIMEeCs] MCTIONIb3YIOT 3HAHUS, YMEHUS, HABBIKK, C(HOPMUPOBAHHBIE B XO€ U3yYCHUS AUCLUIUINH
«OCHOBBI HayUHBIX UCCIIEJOBAHUI».

Marepuan AUCUMIUIMHBL (MOAYIISI) TECHO B3aUMOCBSI3aH C TaKUMHU JUCLUUIUIMHAMU (MO-
OynsMHu), kak «MoJenupoBaHue, METO/IbI pacueTa U onTUMu3aluKu padouux mnpoueccoB TuTT-
MOy, «Jloructruka 1 ”HPOPMAIIMOHHBIE TEXHOJIOTUU HA TPAHCIIOPTE U B aBTOCEPBUCE». 3HAHMUS,
YMEHUS U HaBbIKU, CHOPMHUPOBAHHBIE B X0/1€ U3yUEHUS TaHHON JUCLUUILUINHBI (MOIYIIsI) HE00XO-
UMbl B JTAIIHEWIIIEM ISl TPOXOXIICHHS IMPOM3BOJCTBEHHOW TEXHOJOIMYECKOH (IIPOM3BO/-
CTBEHHO-TEXHOJIOTMYECKOIT) MPAKTUKH, MTOAroToBKU K [ UA.

3. HJIaHI/IpyCMI)Ie Pe3yJabTaThI oﬁyqemm o AMCIMIlJinHe, COOTHECCHHbIC
¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM MPOTrPaMMBbI

OcBoeHme TUCHUILINHBI (MOAYJIS) HAPaBJICHO Ha (OPMHUPOBAHUE CIEAYIOLIMX KOMIIETEH-
LUAH:

VYK-1 CnocobeH ocylecTBIsATh KpUTHUECKUI aHanu3 NpoOJIEeMHBIX CUTyalluii Ha OCHOBE

CUCTEMHOTI'0 I0JIX0/1a, BbIPA0AThIBATh CTPATErHIO AEUCTBUN

Kon n nanme-
HOBaHHWE YHU-

Konx n nanmenosa-
HUE UHIUKATOpA

Kpurepuu onieHMBaHUS pe3yNbTaTOB O0YYESHHUS

BepcalbHON JOCTHIKEHHS YHU- | HU3KHH (JOMOpOro- HIOPOTOBBIH 6a30BbIif IIPOJBUHYTHII

KOMITETEHIINM | BEPCAJIbHBIX KOM- BBIH, KOMITETCHIHA

TICTeHITUI He cpopMupoBaHa)

Kareropust yHuBepcanbHbIX KOMIeTeHIMH - CHCTEMHOE M KPUTHYECKOE MBIIIIICHHE
VK-1. WNA-1yx, — Aramu- | He ymeer anammsu- | YactuaHO opueH- Xopouo aHanu3M- OT/IMYHO aHATU3U-
Cnocoben 3upyer  mpobieM- | poBaTh MpoOieM- THpYETCS B METO- pyeT npoOiieMHyI0 | pyeT IpoOJIeMHYIO
OCYILIECTBIATh | HYIO CHTYallMIO KaK | HyIO CUTyallMIO KaK | JaxX aHaJiu3a CUTY- | CHTYaIHIO KaK CH- CHUTYaINIO KaK CH-
KPUTHYECKUH CHCTEMY, BBISBISISI | CHCTEMY, BBISIBIISIS alui KaKk CHCTEM, CTEeMY, BBISIBIISISI €€ | CTEMY, BBISIBIISS €€
aHaJIM3 Mpo- €e COOTBETCTBYIO- | €€ COOTBETCTBYIO- BBISBJIATH X COOT- | COOTBETCTBYIOIIHME | COOTBETCTBYIOIINE
6JIeMHBIX CH- M€ CBS3M MEXIy | ILIHE CBSI3U MEXIY BETCTBYIOIIME CBSI- | CBA3M MEXIY HUMH | CBA3HM MEXIy HUMH
Tyauui Ha HUMH HUMH 31 MEXJy HUIMH
OCHOBE CH- N-2yx., — Kpuru- | He Moxer oneHu- He nocraTrouno OnenuBaet Hamex- | OueHb TPAMOTHO,

CTEMHOTI'0 IO~
X0J1a, BBIpada-
TBIBaTh CTpaTE-
THIO JICHCTBUH

YECKH  OIICHUBAET
HaJIe)KHOCTh uc-
TOYHUKOB  HMH(OP-
Maluu, paboTaeT ¢
MPOTHUBOPEYHBON
nHopmanmein U3
pa3HBIX  WCTOYHH-
KOB

BaTh HAACKHOCTH
HUCTOYHHUKOB UH-
hopmarm

YETKO OLEHUBAET
HAJIe)KHOCTD UC-
TOYHHKOB HH(OP-
Malliu, paboTaeT ¢
MPOTUBOPEYHBOH
nHdopmanuen uz
Pa3HBIX HCTOYHH-
KOB

HOCTh HCTOYHHKOB
nHpOpMaLNH, pa-
6oTaeT ¢ MPOTUBO-
pednBoii uHpOp™Ma-
uel u3 pasHbIX
NCTOYHHUKOB

JIOTUYHO, apTyMeH-
THUPOBAHO OIICHUBA-
eT HaJIe)KHOCTh
WCTOYHUKOB WH-
(dhopmarmu, paboTa-
€T C MPOTHBOPEYH-
BOii nH(MOpMaruen
13 pa3HbIX UCTOY-
HUKOB

WNA-3yk, — Paspa-
GaTpIBaeT aprymMmeH-
TUPOBaHHYIO CTpa-
TETUI0 petieHus
npobJIeMHON CHTY-
aluM Ha OCHOBE
CHCTEMHOTO u
MEKANCIUIUIMHAD-
HOT'O 110J1X0/1a

He moxer paspabo-
TaTh CTPATETHUIO
pemeHus mpobiaem-
HOM CUTyalluy Ha
OCHOBE CHCTEMHOT0
Y MEXIHUCIATLIN-
HApHOTO MOJX0Ja

Cnabo onpenenser
CHUCTEMHBIC CBS3HU U
paspabarbiBaeT
CTpaTeruio peie-
HUS IPOOIIEeMHOMN
CHUTYaIIH

Xoporo onpexaens-
€T CUCTCMHBIC CBS-
3U 1 pa3pabaTeiBacT
CTpaTeruio perie-
HUS IPOOIIEeMHOMN
CHUTYaIlH

VYcenenHo onpee-
JISIET CUCTEMHBIC
CBsI3M U pa3paba-
TBIBAET CTPATETUIO
pemeHus mpobiaem-
HOM CUTyalluu




WA-4yx1 - Ocy-
IIECTBISIET ~ CUCTe-
MaTH3aIHI0 WH-
hopmarm IS
aHanmm3a TpooieM-
HBIX CHUTyaluil H
pa3pabartbiBaeT
CTpaTEruro Jien-
CTBHsI, Ha OCHOBa-
HUM TOCTPOCHHBIX
anropuTMax perue-
HHUS TIOCTaBJICHHOM
3a/a4u

He cmocoben ocy-
IIECTBIISITH CHCTE-
MaTU3alxIo UH-
hopmarmn s
aHanm3a mpooeM-
HBIX CUTYalud 1
pa3pabatbiBaeT
CTpaTeruro Aei-
CTBHSI, HA OCHOBA-
HHUH TIOCTPOCHHBIX
ITOpUTMax perie-
HUSI IOCTaBJICHHOM
3aga4u

He cniocobeH BbI-
JEIUTh Pa3Indus
OCYIIECTBIISITH B
HHPOPMALIUH IS
CHCTEMaTH3aLuH U
aHam3a mpooeM-
HBIX CUTyalul

Ocy1ecTBIsSIeT CU-
CTEMaTU3aLHI0 UH-
dopmanum I
aHanmm3a mpooieM-
HBIX CUTyalul 1
pa3pabatbIBacT
CTPATErHIo0 AeH-
CTBHSI, HA OCHOBa-
HHUH TIOCTPOEHHBIX
ITOpUTMAax pelte-
HUSI IOCTaBJICHHOM
3a7a4u

IIpencrasnser u
OCYIIECTBIISATH CH-
CTEMaTH3alHIO MH-
(dhopmarmn st
aHau3a npooem-
HBIX CUTyalul U
pa3pabatbiBaeT
CTpaTeruro Aei-
CTBHsI, HA OCHOBa-
HHUU NOCTPOEHHBIX
aNropuTMax petie-
HUS IOCTABJICHHOU
3aja4u

B pesynbrare u3ydeHus: AMCUUIUIMHBI (MOAYJIS) O0YJarOIIUICs TOIDKEH:

3HaTb OCHOBHBIC HaAIIpaBJICHUA aHAJIN3a JAHHBIX; apXUTCKTYPhI I‘J'IY6OKI/IX HCﬁpOHHLIX ce-
Teﬁ, IMPUMCHACMBIX B PCHICHUHN MPAKTUYCCKUX 3ajad; INPHUHOUIIbI IPUMCHCHUA HCﬁpOHHBIX ce-

TeH B 3a/1a4ax ¢ npuMeHenuem MU,

YMETb HacTpauBaThb HEOOXOAMMOE OKpY>KEHHUE JUIsi padoThl ¢ HEMPOHHBIMU CETAMU;
OCYLIECTBIATh KPUTUYECKUH aHANM3 MPOOIEMHBIX CUTyallMii HA OCHOBE CHUCTEMHOIO IOJXO0/a,

BBIpa0aThIBATh CTPATETHIO JICHCTBHIA;

BJIAICTh HABBIKOM IIPOBCACHUS ITOJIHOTO IMUKJIA BEIYHUCIUTCIBHOI'O S3KCIICPUMECHTA, OTpa-
JKCHHA XO0/Ja BBLIITOJIHCHUA IMPOCKTA U MOJIYUYCHUA PEIYJIBTATOB B OTYCTAX U JOKYMCHTALIUU; BJIa-
ACCT HABBIKOM HCIIOJIB30BAHUSA CYHICCTBYIOIIHUX MPOrpaAMMHBIX OMOJIHNOTEK U MO,Z[CJIGI;'I, co3aga-

HUS IPOTPAMMHBIX peai3alyid TTyOOKHX HEHPOHHBIX CETEH.

3.1 Martpuua cooTHeceHHsI TeM/pa31esi0oB Y4eOHOH JUCUMILIMHBI (MOIYJISA) U

(l)OpMI/IpyeMl)IX B HUX YHUBEPCAJIbHBIX KOMHeTeHHI/Iﬁ

Tewmsbl, pazziensl TUCHUIUIUHBI (MOAYIIS) Komnerenuun Oo6ee
KOJIMYECTBO
YK-1 KOMIIETEHIIU I
1. Cucremsl riny6okoro o0y4eHus + 1
2. OOyudeHue ¢ NoJKperICHueM + 1

4. CTpyKTYypAa U CoOAepKaHUE TUCHMILIMHBI (MOYJIA)

OO011ast TpyA0eMKOCTb AUCIHUILIMHBI (MOIYJIs) COCTaBIsIeT 4 3aueTHbIX equnul] (144 ak.4acoB)

4.1. O0beM qMCUMILUIMHBI (MOIYJIs1) U BUBI Y4eOHOH padoThl




KonnuecTBo ak. yacos
S 10 OYHOM opMe | 10 3a04HOU (pop-
o0y4eHHs Me 00ydeHUs
3 cemectp 2 Kypc
OO011as TpyA0eMKOCTh JUCIIUTUIMHBI (MOJTYJIS) 144 144
KonTakTHas paboTta oOydaromuxcs ¢ mpernoiaBa- 64 18
TEJIeM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 64 18
JIEKIIUU 16 6
JabopaTopHbBIC PAOOTHI 32 6
NPAaKTUYECKHUE 3aHATHS 16 6
CamocrosiTenbHas paboTa 00yJaronuxcs 44 122
npopaboTKa yueOHOTO Marepuaia Mo JWCIH- 10 40
IMHE (KOHCTIEKTOB JIEKIUH, Y4eOHUKOB, MaTepU-
aJIOB CETEBBIX PECYPCOB)
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 20 42
MOJArOTOBKA K TECTUPOBAHUIO 14 40
KoHTpoub - 4
Buj nToroBoro KoHTposis 3a4eT
4.2. Jlekuuu
Noe Paznen nucuuninsbl (MOaYIIs), TEMbI O6Bvem dopmupy-
JIEKIUN ¥ UX COJep>KaHue B aK. 4acax IOLUEKOM-
METCHIIUU
OYHas 3a04-
¢bop- Hasi
Ma ¢dopma
o0yde- | oOyueHus
HUS
Cucrembl 1i1y00Koro o0yyeHus
1. Heiiponnbsie cern. @DyHKIMM OMIMOKU 2 YK-1
HEHpPOHHBIX ceTell u oOydeHue ¢ MoMo-
b0 OOpaTHOTO PAcHpOCTPAHEHUs TIpa-
muenTa. [lonstue 69T4a 1 51oXu.
2. | pagora ¢ U300PKEHUSIMU C TIOMOIIBIO 4 VK-
HEHPOHHBIX ceTen. CepTouHbIE
HelipoHHble ceTtu. Ornepanuu CBEPTOK, 2
max-pooling. TlomynspHbIe apXUTEKTY-
pBl  CBEPTOYHBIX HEWPOHHBIX CeTe:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancheproe odbyuenue.
3. |O6pabotka TekcToB. PabGora ¢ ecrecTBeH- 2 2
HBIM SI3BIKOM C MTOMOIIBIO HEMPOHHBIX Ce-
reil. BekTopHble MpeacTaBiIeHUs ISl TEK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEHpOHHBIE CETH,
LSTM, GRU. Tpanchopmeps, BERT,
GPT.
OO0yueHue ¢ mogKpenieHueM YK-1




4, [TonsiTHs areHTa, CpeIbl, COCTOSTHHUS, 4 VK-1
JelcTBUNA U Harpapl. ODyHKIHS LUEH-
HocTH coctosinus (Value function) u
dbyHKIMS KayecTBa AercTBus (Q-
funtion). OnTuMH3aIUs CTPATETHH C 5
MIOMOIIBI0 MAKCUMM3ALUU (YHKITUI
IIEHHOCTH U KauecTBa. Q-o0yueHmue.
5. ['myGokoe 00ydeHHEe ¢ TTOAKPEIIIICHUEM. 4 YK-1
Deep Q-Networks, Actor-critic. s
ypoBasi 3kcniepTHbIn: REINFORCE,
A2C, PPO, DDPG.
Bcero 16 6
4.3. TlpakTHyecKue 3aHATHUS
Ne  |Pa3znmen nucuuriiHbl (MOJTYJIst), TEMbI OObeM B ak.gacax dopmupyronme
JEKUUN ¥ UX COJEpKaHUE p— pp— KOMIIETEHIINH
dhopma dbopma
oOyueHusi | oOyuyeHus
1. Knaccudukanus n3o0pakeHuid U TpaHC- 2 YK-1
depHOE 00yUueHHE.
2. PaGora ¢ TekcTamMu U UX BEKTOPHBIMU 2 2 YK-1
MPEJCTaBICHUSIMHU TEKCTOB
3. [IporpaMMHO-aNTOPUTMHUECKOE OCBOE- 4 YK-1
HUE MaTepuaa 5
4, [Mpumenenne Q-Networks mis perenus 4 YK-1
MIPOCTHIX OKPYKEHUH.
5. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 4 2 YK-1
HUE MaTepuaa
Bcero 16 6
4.4. JlabopaTopHbie padoThI
Ne  |Pa3znmen mucuuriivHbl (MOJTYJIs), TEMBI OO6bem B ak.gacax dopmupyronme
JEKIUH U UX COo/IepiKaHue p— p— KOMIIETEHINH
¢dopma dopma
oOyueHusi | oOyuyeHus
1. Knaccudukanus nzo0paxeHuit 1 TpaHc- 4 - YK-1
(hepHoe oOyueHue.
2. Pabota ¢ TekcTaMH U UX BEKTOPHBIMHU 8 2 YK-1
MPEJICTaBICHUSIMU TEKCTOB
3. [IporpaMMHO-aNrOpUTMHUECKOE OCBOE- 8 2 YK-1
HUE MaTepuaa
4. [Mpumenenne Q-Networks ms permenus 8 - YK-1
MIPOCTHIX OKPY>KEHHH.
5. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 4 2 YK-1
HUE MaTepuaa
Bcero 32 6




4.5. CamocrosiTesibHasi padoTa 00y4arImmXxcs

OO0BeM ak. 4acoB
Pazgen nucHUILIMHEL .
Acl inch Bun camocTositenpbHOM pabOThI OdHasd
(Moyist) 3a04yHas
dhopma
dbopma
00ye- 00yueHust
HUS ya
[TpopaboTka yuyeOHOro MaTepuaia mo JUcCIu-
TIMHE (KOHCTIEKTOB JICKIUH, Y4eOHHKOB, Ma- 5 20
BBenenue B cucteMbl
. TEPHAJIOB CETEBBIX PECYPCOB)
PO TYKITHHA >
BrinonHeHne MHIMBUYaIbHBIX 3aaHNUN 10 20
IToaroToBka K TECTHPOBAHUIO 7 20
[TpopaboTka yuyeOHOTrO MaTepuana mo JUCIH-
IMHE (KOHCIEKTOB JICKIHMH, Y4eOHUKOB, Ma- 5 20
2. Cucremsl T1IyOOKOTO
TEPUAJIIOB CETEBBIX PECYPCOB)
oOydeHus —
BrinosnHeHne MHIMBUYalbHbIX 3aaHUN 10 22
IToaroToBKa K TECTHPOBAHUIO 7 20
Hroro: 44 122

Mertoanyeckue ykazaHus il IPOBEACHUS MIPAKTUYECKUX 3aHATUM no aucuuiuinHe «Cu-
CTeMbI MCKYCCTBEHHOTO WHTEIUIEKTa» JUIsl HarpasiieHus: moarotoBku 23.04.03 Dkcruryatanus
TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILIEKCOB— MudypuHck, 2023.

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4aOIIMMHUCH 3209HOM (popMBI
[IpuctynaTh K BBIITOJHEHUIO KOHTPOJIBHOM PabOTHI HEOOXOIUMO IMOCTIEe U3ydEHUS MaTe-
pHaja no JIMTEpaTypHbIM UCTOYHHUKAM, YOEIUBILUCH IyTEM OTBETOB HA BOIPOCH! Ul CAMOMPO-
BEPKH, YTO MaTepHal TEMbI YCBOCH.
Llenbto0 KOHTPOJIBHON PaOOTHI MO JUCHUIUIMHE SBISETCS pACCMOTPEHHE TEOPETHUECKUX
aCTIEKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHSI YIIPABJICHUSI HAYYHBIM HCCIICIOBAHUEM.
TpeboBanus kK 0POPMIICHHIO.
KonTponbHast paboTta MOXKeT ObITh BBIIOJIHEHA B YUEHHYECKOM (ILKOJIBHOW) TeTpaau
WIN Ha JucTax gopmara A4 medaTHbIM WM PYKOMHMCHBIM (YETKUM, YHTAEMbIM) CIIOCOOOM.
BeinonHeHHBIE 3aMaHUS PAcIIoONaraloTcs MO MpeCTaBIeHHOMY Mopsiaky. CIHCOK HCHOJb3ye
MOM JIUTEpaTypbl IPUBOJUTCS B KOHIIE PaOOTHI.
Ha tutryneHOM nucTe pacrosaraercst cieayrouias HHQOpMalus: Ha3BaHUe JUCIUILIN
Hbl, @.J1.0. oOyuaromuiics, Kypc, Tpymnina, HOMep 3a4€THOW KHMYKKH, HOMEp BbIOpaHHOTO Ba
pHaHTa U HOMEpPA BBIMOJIHEHHBIX 33JaHUI 10 TOPSIIKY B CIEIYIOLIEM BUE:
Cpoxu BbINIOJIHEHUS. BbINosHEHHAass KOHTpoJibHAs paboTa MOAMMCHIBAETCS 00ydaro-
IIMMCSL U CHIAeTCA Ha MPOBEPKY IperojiaBaTellio Ha Kadeapy B YCTaHOBIIEHHBIE CPOKH, Kak
npaBuio, 3a 10 mHel mo Hadana ceccuu. [Ipo Bepka KOHTPOJIBHON pabOTHI MpernojaBaTeieM
OCYILECTBIISICTCSI B TeUEHHE Henlenu mocie ee caaud. KoHTposibHas paboTa JoikHa OBITh
3a4TeHa K Hadaly SK3aMEHAIlMOHHON CEeCCHU.

4.7. Conep:xxaHue pa3iesoB THCHHUILIMHBI (MOLYJIS)
1. Cucremsl rmy6oKoro o0y4eHus.

Heiiponnsie cetun. @yHKIIUN OMMOKHM HEHPOHHBIX CeTe M 00ydyeHue C TOMOIIbI0 00paT-
HOTO pacnpocTpaHeHus rpaauenTa. [lonarue 63T4a U 3MoXu.

Pabora ¢ n300paxkeHUsIMHU C OMOIIBbI0 HEMPOHHBIX ceTeil. CBepTOUHbIe HEMPOHHBIE Ce-
. Onepanuu cBepTok, max-pooling. [lomynspHble apXUTEKTYpbl CBEPTOUHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GooglLeNet), ResNet. Tpancdeproe oOyuenue.

O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TOMOIIBI0 HEUPOHHBIX CETEH.
BekropHsie npencraBneHus s Tekcra: word2vec, skip- gram, CBOW, fasttext. PekyppenTtHsie
netiponnsie cetd, LSTM, GRU. Tpauchopmepst, BERT, GPT.
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2. OOyd4eHue C MOJKPEIICHUEM.

[TonsiTust arenra, cpenbl, COCTOSIHUS, JEUCTBUN W Harpajbl. OyHKIMS [IEHHOCTH CO-
crosiaus (Value function) u pynkuus kadecta aerictus (Q-funtion). Ontumusanus crpa-
TETWH C MOMOIIBIO MaKCUMU3AIMK (DYHKIMK IEHHOCTH U KadecTBa. Q-o0ydeHue.

I'nybokoe ob0y4enue ¢ noakperieauem. Deep Q-Networks, Actor-critic. [lyis ypoBHst 3kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU
[lpy w3ydeHUH AWUCUUILTHHBI (MOJYJIsI) MUCIIONB3YIOTCS MHHOBAIIMOHHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTUM Ha OCHOBE HHTETPALMH KOMIICTCHTHOCTHOTO W JIMYHOCTHO-OPHUECHTHPOBAHHOTO
MOJIXOIOB C AJIEMEHTAMHU TPAJUIIMOHHOTO JICKIIMOHHO-CEMUHAPCKOTO U KBa3UMPOPECCHOHAIb-
HOTO OOY4YEHHUS C HCIIOJIb30BAHHEM HMHTEPAKTUBHBIX (POPM IMPOBEICHHS 3aHATHH, MCCIIEI0Ba-
TEJIbCKOH MPOCKTHOW JACSATEIbHOCTH U MYJIbTUMEIMHHBIX YUCOHBIX MaTepPHAIIOB

Bun yae6Hoit pa- OO0pa3oBarenbHbIe TEXHOJIOTHH
00THI

DJeKTpOHHBIE MaTepuabl (B T.Y. CETEBbIE HCTOYHHUKH), UCIIOIb30-
Jlexunn BAHNME MYJIbTUMEIUNHBIX CPEICTB, pa31aTOYHbIA MaTepHal.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TI'PYNIOBBIX AYAUTOPHBIX 3alaHUH,
3aHATUSA VHJBHIyaJIbHBIE JOKJIAbL.
CamocrosiTenbHbIe Beimonnenue pedeparuBHON paOOThI; MOArOTOBKA U 3allUTa CO-
paboThI OOLIEHMS C UCII0JIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6. OneHOYHBIE CpeACTBA JUCHMILIHHBI (MOTYJIs1)

OCHOBHBIMU BHJIaMU JTUCHUIUIMHAPHBIX OLIEHOUHBIX CPEACTB IMPHU (HYHKIIMOHUPOBAHUH MOJYJIb-
HO-PEHTHHIOBOM CHUCTEMBI OOYYCHHSI SIBIISIOTCS: Ha CTaJUH PYOSKHOTO pertmHra, Gopmupye-
MOIO MO pe3yJibTaTaM MOJAYJIbHOTO KOMIIBIOTEPHOTO TECTHUPOBAaHUS — TECTOBBIE 3a/JaHMs; HA
CTaJMH MOOIIPUTEIHLHOTO PEHTHHTA, (POPMUPYEMOT0 MO pe3yabTaTaM HAIUCaHUs U 3aIIUTHI pe-
(beparoB 1Mo akTyanbHOU MpobIeMaTHKE, HA CTAJUHU IPOMEXYTOUHOTO PEHTHHTa, ONpPEaeIIeMO-
ro 1O pe3yJbTaTaM CIaud 3a4eTa — TEOPETUUECKHE BOMPOCH], KOHTPOIUPYIOIINE TEOPETUUECKOE
coJiep>)kaHue y4yeOHOro Marepuana, U KOMIIETEHTHOCTHO-OPUEHTHPOBAHHbBIE 3aJaHUs, KOHTPO-
JTUPYIOIINE TPAKTUYECKHE HABBIKM W3 PA3JIMUHBIX BUIAOB MPO(PECCHOHATBLHON NEATeIbHOCTH
obyuatomerocst mo OIIOIT nanHoro HampaBieHus, GopMHUpyeMble TPU U3YYCHUH JAUCHIUTIIHHBI
(Mmonyns) «KoaupoBaHue u 3amuTa MHQOpMAaIU»

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIINHE

Ne | Kontpomupyemsie pa3aens] Ko koHTponmpyemoit O1eHOYHOE CPEICTBO
n/m | (TeMbl) TUCIUIUIMHBI (MO- KOMIIETEHITHH HaumenoBanue KonuuecTtso
TyJ1s1)
Cucremsl rirybokoro o0y- YK-1 TecToBbie 3a1aHU 21
YEHUS Tewmbl pedepaToB 4
Bornpocs! aiist 3auera 12
OO0ydenue ¢ moaKperuie- YK-1 TecToBbie 3a1aHU 24
HUEM Tewmbl pedepatoB 4
Bornpocs! aiist 3auera 13

6.2. Ilepeuyens Bonpocos s 3avera (YK-1)

1. Heliponnsle cetn.

2. OyHKIMHM OMHUOKH HEWPOHHBIX ceTell M 00ydeHHe C MOMOIIBI0 00paTHOTO pacIpocTpa-
HEHUS TPAJNCHTA.

3. [TonsiTrie 63TYa U STMIOXH.

4, PaboTa ¢ n300paxxeHus MU ¢ TOMOIIbIO HEHPOHHBIX CETEH.
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CBepTouHble HEHPOHHBIE CETH.
Omneparu cBepTOK, max-pooling.

5
6
1. [TonyssspHbIE ApXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX CETEH
8
9

: AlexNet.
[TonynsipHble apXUTEKTYPhl CBEPTOUYHBIX HEUPOHHBIX ceTeil: VGG.
. [TomynsipHbIe apXUTEKTYPHI CBEPTOUYHBIX HEHMpOHHBIX cereil: Inception (GoogLeNet).
10. [TonynsipHble apXUTEKTYPhl CBEPTOUYHBIX HEUPOHHBIX ceTeid: ResNet.
11.  TpancdepHoe oOyueHue.
12. OG6paboTka TEeKCTOB.
13. Pabora ¢ ecTecTBEHHBIM SI3BIKOM € IIOMOIIIbIO HEMPOHHBIX CETEH.
14. Bekropusle npeacrasienus aus rekcra: word2vec, skip- gram, CBOW, fasttext.
15.  PexyppentHsble HeliponHble cetu, LSTM, GRU.
16.  Tpancdopmepsr, BERT, GPT.
17. [TonsaTus arenra, cpepl, COCTOSHHUS.
18. [TonsiTHS MEHCTBHIA U HArpaJIbl.
19. Oyukmus neHHoctu cocrostaus (Value function) m dyHkius kadecra aerictBus (Q-
funtion).
20.  OnTuMm3anusi CTPATErWy C MOMOIIBI0 MAKCHMMHU3AalUWU (YHKIHMKA IEHHOCTH M Ka4yecTBa.
Q-o0yuenue.
21.  T'mybGokoe oOydeHUE C MOJKPETUICHUEM.
22.  Deep Q-Networks, Actor-critic.
23.  Hus yposus skcneptablii: REINFORCE, A2C.
24.  Jlna yposus skcnepTHbiii: PPO, DDPG.
25. IIpuMeHeHne reHeTHYECKUX AJITOPUTMOB ITPYU KOHCTPYUPOBAHUH HEUPOHHOM CETH.
6.3. llIka/1a OLICHOYHBIX CPEACTB
YpoBHH  OCBOE- Kpurepuu onieHuBaHUs OreHouHBIE CpeACTBA
HUS  KOMIIETEH- (xo-BO GayoB)
197071
[TponBUHYTHIIA OTIUYHO 3HAET OCHOBHBIC HAIPABIICHHS aHA- | TECTOBBIE 3aIaHUS
(75-100 GamtoB) | MM3a AAHHBIX; APXUTEKTYpbl TIyOOKHX HeipoHHbIX | (30-40 Gamios)
«3aYTEHO ceTel, MPUMEHSEMBIX B PEIICHUH TNPAKTHUYECKUX 3a- | MHAUBHIyaIbHOE 3a-
Jlay; IPUHIUIBI TIPUMEHEHUs] HEMPOHHBIX ceTeil B 3a- | JaHUe
nadax ¢ npumeHenuem VU; otnnuno HactpauBaet He- | (8-10 Oamios);
00X0aMMOe OKpyKeHHe Al paboThl ¢ HEHPOHHBIMM | BOIPOCHI JUIS 3a4eTa
CeTSMHU; OCYILIECTBIIAET KPUTHYECKHH aHamu3 tmpo- | (37-50 O6amioB)
OJIEMHBIX CHUTYallMil HA OCHOBE CUCTEMHOIO I0/X0/a,
BBIPa0ATHIBATh CTPATETUIO JCHCTBUM; BIaJCeT HaBHI-
KOM TIPOBEJCHMS IOJHOTO IUKJIA BBIYUCIUTEIBHOTO
IKCIIEPUMEHTA, OTPAKEHUS XO/a BBITIOJTHEHHUS MPOCK-
Ta ¥ MOJYYEHHUs pe3yabTaTOB B OTUETAX U JOKYMEHTa-
[IUHM Ha JIOCTaTOYHO BHICOKOM YpPOBHE; BJIaJIC€T HaBbI-
KOM HCIOJb30BAHUS CYIIECTBYIOIIMX IPOrPAMMHBIX
OMOIMOTEK M MOJEINICH, CO3aHus MPOTPAMMHBIX pea-
Au3alMid IIyOOKMX HEHpPOHHBIX CeTel Ha JOCTaTOYHO
BHICOKOM YPOBHE.
bazoBsrii Xopo110 3HaeT OCHOBHBIE HANpPABJICHUS aHAIU3a JIaH- | TECTOBbIC 3aJJaHUS
(50-74 Ganna) | HBIX; ApPXUTEKTYphl TIyOOKHMX HEHpoHHBIX cetei, | (20-30 6amioB)
«3aYTEHO» OPUMEHSEMbIX B PELICHWH TNPAKTUYECKUX 3a]ad; | UHAUBHIyalbHOE 3a-
MPUHIUIIBI IPUMEHEHUSI HEHPOHHBIX CETEH B 3aJa4ax | TaHHE
¢ npumenenneM HU; xopomo HactpamBaer HeoOXxo- | (5-7 Oamio);
JUMOE OKpYKeHHe JUIsi paboThl ¢ HEMPOHHBIMU CETA- | BOINPOCHI JIs 3a4eTa
MH; OCYIICCTBIISICT KPUTHYSCKUN aHan3 npoOieMHbIX | (25-37 6aioB)
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CUTyalluii Ha OCHOBE CHCTEMHOTr0 MOJX0ja, BbIpala-
TBIBATh CTPATErUIO JACHCTBHI; BJIAJCET HABBIKOM ITIPO-
BEJICHUS IMOJIHOTO LMKJIA BBIYUCIUTEIBHOIO 3KCIEPU-
MEHTa, OTPAXKEHHUSI XOJa BBIITOJIHEHHUS MPOEKTa U IO-
JyYEHHUsI pe3yJIbTaTOB B OTYETAX U JIOKYMEHTAllUHd Ha
XOPOILEM YpPOBHE; BJIAJICET HABBIKOM HCIIOJIb30BaHUS
CYIIECTBYIOIIUX IMPOTrPAMMHBIX OHUOIMOTEK M MoJe-
Jeid, CO3AaHusl MPOrPAaMMHBIX peanu3aliii TITyOOKHUX
HEUPOHHBIX CETEW Ha XOPOIIIEM YPOBHE.

[Toporossiii
(35-49 6ai0B)
«3a4TEHOY

Cnabo 3HaeT OCHOBHBIC HAIIPABJICHUS aHAIM3a JlaH-
HBIX; apXHTEKTYpbl TJIyOOKMX HEHPOHHBIX CETCH,
NPUMEHSEMbIX B PEHICHUH MPaKTUYECKUX 3a/1ady;
MPUHIMIBI TPUMEHEHUSI HEMPOHHBIX CETEH B 3ajladax
¢ npumenenuem WMU; cmabo HacTpauBaeT HE0OXOAM-
MO€ OKpYKEHHUE JUIsi pabOThl ¢ HEHPOHHBIMH CETSIMH;
OCYIIECTBIISIET KPUTUYECKUM aHANIN3 MPOOJIEMHBIX CH-
TyalMii Ha OCHOBE CHCTEMHOT'O TMOJXOJa, BbIpaOaThI-
BAaTh CTPATETHUIO JIECWCTBHI; BIAJEET HABBIKOM IPOBE-
JICHUSI TIOJHOTO IMKJIA BBIYMCIMTEILHOIO JKCIEPHU-
MEHTa, OTPAKEHUSI XOJa BBINOJIHEHUSI MPOEKTa U TO-
JyYEHHUs pe3yJIbTaTOB B OTYETAX U JIOKYMEHTAllUU Ha
c1aboM YpOBHE; BJIaJIEET HABBIKOM HCIIOJIb30BAHUS
CYILIECTBYIOIIUX MPOTPAMMHBIX OHUOIMOTEK W MoJe-
Jei, co3laHus MPOrpaMMHBIX peau3alui TITyOOKHX
HEHPOHHBIX CeTell Ha CIabOM YpOBHE.

TECTOBBIE 3aaHuUs
(15-20 6amnoB)
HHIUBHIyaIbHOE 3a-
JaHue

(2-4 6amna);
BOIPOCHI IS 3a4eTa
(18-25 6amnoB)

Huzkuii
(TOTOpOTOBBIA)
(xoMmeTeHL s He
chopMHpOBaHa)
(menee 35 6a-
JIOB)
«HE3aYTEHO»

He 3naeTr Teopernyeckue OCHOBBI OOyUEHHUS aHAIW3a
JaHHBIX ¥ MAIIMHHOTO OOyueHus; creuuduky BHEI-
pEHUS CUCTEM MAIIMHHOTO OOYYEHUS B «OTPACIN», HE
yMEET aHaJM3UpPOBaTh 3a/audy, HE OCYIIECTBISAET Je-
KOMIO3HUIIMIO 33/1a4M; HE YMEET MPUMEHATh JOCTAaTOY-
HOE KOJINYECTBO IBPUCTHUK; HE UHTEPECYETCS] HOBBIMU
TpeHJaMu B CBOEH mpodeccuoHaIbHON OTpaciu; He
BEPHO OLICHUBAET CJI0KHYIO CUTYal1I0, HE BEPHO Olle-
HHUBAET PUCKHU M NOCJIEICTBUS CBOUX JICHCTBHIA.

TECTOBBIE 3aaHuUs
(0-13 6amnos);
HHIUBHIyaIbHOE 3a-
JaHue
(0-3 6amna);
BOIIPOCHI IS 3a4eTa
(0-18 6amoB)

Bce KOMIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepUaAIOB), HE00-
XOJIUMBIX JIJI OIEHKH 3HAHWM, YMEHUW, HaBBIKOB M (WJIM) ONBITA NIEATEILHOCTH, XapaKTepU3y-
folue dTanbl GOpMHUPOBAHUS KOMIETSHIIMN B MPOIECCe OCBOSHUS IUCHUIUIMHBI (MOIYs) TO-
JIPOOHO MPEICTABIEHBI B TOKYMEHTE «DOH/T OIEHOYHBIX CPEJICTB TUCIUTITUHBI (MOTYJIS)».

7. YueOHO-MeTOAMUYECKOE U MH()OPMAITMOHHOE O0ecTiedeHUe TUCIUTIMHBI

(MoayJist)
7.1 OcHoBHasi yueOHas1 JUTEepaTypa:

1. Cucrembl UCKYCCTBEHHOT'O MHTEJUIEKTa: yuebd. mocobue aiis By3oB/Cunopkuna M.IM.:
Kuopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TommauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTEIIICKTA :

yuebHoe mocodbue / C. T.

TonmauéB. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunona, 2017. — 132 ¢. —

ISBN 978-5-906920-53-9. — TekcT : anekTpoHHbIN // JlaHb

cucrtema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OCHOBBI HCKYCCTBEHHOTO WHTEJUICKTA :

AJIEKTPOHHO-OMOINOTEUHAS

yueOHoe mocobue / E. B.

Boposckas, H. A. laBeinoBa. — 4-¢ u3n. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 130 c. —



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

ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIN // JlaHb : 3MeKTpOHHO-OMONMHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

7.2 lonosiHUTEIbHAS yUueOHasl JIUTepaTypa:

1. Pribuna I' B. OcHOBBI OCTPOEHUS! MHTEIUICKTYAIbHBIX CUCTEM: y4el. mocodue i By-
30B/Pribuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Bororua BB. DneMeHTH MaTeMaTHYeCKOW TEOpUU MAIIMHHOTO 00y4deHus: yuel. mocooue

st By30B Berorun B.B.; Mock. ¢usuko-Texs. uH-T (roc. yH-T), PAH, H-T pobiem nepenaun
uHpopmanuu uM. AA. Xapkesuya. - M.: MOI'U - UIIIIU PAH, 2010. - 231 c. CucreMsl uckyc-
CTBEHHOTO MHTEeLIeKTa. [IpakTrueckuii Kypc: y4ed. mocodue ayis By3oB / UymokoB BJI., Acra-
xoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiut, 2008. - 292
c.

3. Acuunxuit JI.LH. BBeneHue B HCKYCCTBEHHBIN HUHTEIUIEKT: yued. mocodue sl BY-
3oB/Scaunnkuii JI.H. - 2-e u3a., ucnp. - M.: Akanemus, 2008. - 174 c.

4, OcunoB I'.C. MeTozibl UCKYCCTBEHHOTO WHTEJUIEKTA! Mororpapus /Ocunosr C, - M.:
®uszmatiut, 2011. - 295 c. .

S. JIto b. Teopus u mpakTuka HeolpeaeaeHHOro nporpamvupoBanus/JIro b.; mep. ¢ anrm.
Tromennes HO.B., Karanos FO.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. JlaGopaTtopus 3Ha-
uuii, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcanbHblil UCKYCCTBEHHbI MHTEIJIEKT U 3KCIIEPTHBIC
cuctemsl / Pyakun B.H., ®ymun B.A. - CI16.: BXB-ITerepoypr, 2009. - 238 c.
7. Kypeitunk BB., Kypeitunk B.M., Pom3un CU. Teopusi 3BOMIOLHUOHHBIX BBIYUCICHUN:

[Monorpadus]| / Kypeitunk BB., Kypeitunk B,M., Pog3ua CH, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToauyecKue yKa3aHusl 10 OCBOCHUIO TUCHMILIHHBI (MOTYJIA)

Metoanueckue ykazaHus AJis MPOBEACHUS MPAKTUUYECKUX 3aHATUH MO JucHUIUIMHE «CHCTEMBI
MCKYCCTBEHHOTO MHTEJUIeKTa» st HanpasieHus moarotoBku 09.04.02 Mudopmanmonusie cu-
CTEMBI U TEXHOJIOTHH.

7.4 UudopmanuonHbie M 1M(ppoBbIe TEXHOJOTHH (IPOrpaMMHOe odecreye-
HHeE, COBpeMeHHbIe MpodecCHOHAIbHbIE 0a3bI JAHHBIX 1 HHGOPMALIMOHHbIE
CNIPaABOYHBIE CHCTEMBI)

VYuyebHasg aAucuUIIMHA (MOIYJNb) NpeAycMaTpuBaeT OCBOCHHE MH(OPMAMOHHBIX M U (-
POBBIX TEXHOJIOTHH. Peanmu3arus upoBbIX TEXHOJIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE SIB-
JseTcs OJHOM M3 BaKHEMIIMX 1ieneil oOpa3oBaHus, Jarolieil BO3MOKHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00YJarOMUXCsl KaKk OyIyIUX BHICOKOKBATM(UITUPOBAHHBIX CIICIHa-
JIMCTOB.

[{udpoBsie TEXHOJIOTHH TPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTHBHOTO pemICHHS
3a7a4 NMpo(ecCHOHANBHOr0, COIMATBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAaHUEM pa3iiny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTHH. OcBoeHHe MU(POBBIX TEXHOJIOTHH B paMKax
JAHHOM NUCHMIUIMHBI (MOAYJIS) OPUEHTUPOBAHO Ha CHOCOOHOCTH OE30MaCHO M HAJISKAIIUM
00pa3oM MoJy4aTh JOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHHUBATKLCS, OIEHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOUIBIO IIUPPOBBIX YCTPOUCTB U CETEBBIX TeXHONOrui. opMupoBanue Q-
POBOIl KOMITIETEHTHOCTH TMpe.roiaraetT paboTy ¢ JaHHBIMH, BJIaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHHUKAIUH.
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7.4.1 D1eKTPOHHO-0UO0JINOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHBb» (https://e.lanbook.ru/) (morosop Ha okaszanue yciayr ot 10.03.2020
Ne BB CVY 437/20/25 (CereBas aneKTpoHHass OMOIMOTEKA)

2. DnekTpoHHO-OMOIMOTeUHas cucreMa wm3aarenbeTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JOCTYIA K 3JEKTPOHHBIM u3nanusm OO0
«M3narennpcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OMOIMOTeUHass cuctema wu3aatenbcTBa «Jlamb» (https://e.lanbook.ru/)
(ToroBop Ha OKa3aHWE YCIYT 10 MPEAOCTABICHHUIO JIOCTYyNa K 3JIEKTPOHHBIM m3aanusm OO0
«M3narenbcTBo Jlanb» oT 06.04.2023 Ne 2)

4. baza maHHBIX JIEKTPOHHBIX HHPopMannoHHbIX pecypcoB ®I'BHY ITHCXbB (morosop
1o 00eCIeUeHHIO JOCTyMa K 3MEKTPOHHBIM HH(popMmanoHHbIM pecypcam GI'BHY ITHCXBb ye-
pe3 repmuHan ynaieHHoro gocryna (TY ®I'BHY [THCXE) ot 07.04.2023 No 6/H)

5. DnexkTpoHHO-OMOmMoTeuHas  cucrema  «AgriLib»  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (momoaHUTEIBHOE COTIIAIIIEHUE HA TpeaocTaBieHue qoctymna ot 13.04.2023
Ne 6/n k JInnensnonnomy norosopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas OubmoTevHas cucrtema «HarmoHanbHbI UPPOBON pecypc «PyKoHT»:
Komnekmuu «ba3oBsiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (orosop
Ha OKa3aHUe YCIIYT Mo mpeaoctaBieHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexTponHoe H3aTenbecTBO FOPAWTY (https://urait.ru/) (10roBop Ha oka3aHue
YCIIYT TIO TIPEIOCTaBIEHUIO 0CTyna K o0pazoBaTenbHOM iargopme OO0 «INEKTpOHHOE U3/1a-
tenbcTBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMOoTeYHas cuctema «Bepuanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIOJIb30BaHKe pousBeneHuit ot 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanwmonanbHast snmextponHas Oubnmoteka» (https://rusneb.ru/)
(moroBop o monkmoueHun k HOb u npenocrasnenun aoctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDB/4712)

10. CornameHre o COTPYJHUYECTBE MO OKa3aHUIO OWMOIMOTEUHO-UH(POPMAIMOHHBIX U
COIMOKYJIbTYPHBIX yCITYT TIOJH30BATEIISIM YHHUBEPCHUTETA M3 YMCIIa WHBAIUIOB IO 3pEHUIO, Clia-
OOBUIAIINX, UHBATUIOB JIPYTUX KAaTErOpUW C OTPaHUYEHHBIM JOCTYNOM K MH(OpMamnuu, Iul,
UMEIOLIUX TPYAHOCTU ¢ uTeHueM IuiockoneyatHoro tekcta TOI'BYK «TamOoBckas obnactHas
yHHBepcallbHasi HayyHas oubnmnoreka um. A.C. ITymkuna» (https://www.tambovlib.ru) (corxna-
ieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. MudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CrpaBounas npaBoBas cucreMa KoncynbranTtllntoc (7oroBop mocTaBkd U COIMPOBOXK-
nenus 3x3eMIusipoB cucteM Koncynprantllintoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnekTpoHHBIN nepuoandeckuii cnpaBoyHuk «Cucrema TAPAHT) (norosop Ha ycmy-
' TI0 COMPOBOXKACHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Tpo(eccuoHaIbHbIE 0a3bl JaHHBIX

1. ba3a jaHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(OPMalMOHHO-00pa30BaTeNbHOM Mpo-
rpamMmel «Pocmetony (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmannprix Hayunoii anextponnoi oubnmorekn eLIBRARY.RU — poccuiickmii nH-
(hopMaIMOHHO-aHAIUTHYECKHUI MOPTal B 00JIaCTH HAyKH, TEXHOJOTHH, MEAUIIMHBI U 00pa3oBa-
Hust - https://elibrary.ru/

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

4. OrtkpeiTeie gaHHble @DenepalibHOM CIyXObl TOCYAApCTBEHHOM CTATUCTUKU -
https://rosstat.gov.ru/opendata

5. TlpodeccronansHbie 0a3bl JTAHHBIX. baza JTAHHBIX zbMath

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

6. ITpodeccronanpHbie 6a3bl qaHHBIX. PocTexuamzop http://www.gosnadzor.ru/

7. TIpodeccuonanbupie 6a3bl JaHHBIX. Poccuiickas accoruaius HCKYCCTBEHHOT'O HHTEII-

JeKTa [ DaeKTpoHHbIH pecypc]. — Pexum goctyna: http://www.raai.org, cBo6oaHbIIH
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https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
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/

7.4.4. J/InieH3M0HHOE ¥ CBOOOIHO PAaCcpOCTPaHsieMoe IPOorpaMMHoe odecrie-
YyeHue, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOM3BOACTBA

Ne Haumenosanue PazpaboTunk HoctynHocTh Ccbuika Ha Enunblit PexBusutel nox-
IO (mpaBoobna- | (MIUIICH3MOHHOE, | PEeecTp POCCHICKUX TBEPKJIAIOIIEr0 J0-
JaTenb) CB0OOO/IHO pac- nporpamm it OBM | kymeHTa (nmpu Hamu-
npoctpansemoe) | u BJI (mpu Hammanm) 1517179
1 | Microsoft Windows, Microsoft JIueH3noHHoe - Jlunensus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpox nmeii-
CTBUS: OECCPOYHO
2 | AwnruBupycHoe po- | AO «Jlaboparto- | Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3noHHbIH
rpammHoe obecrieue- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security ms (Poccust) 06.07.2022 Ne 6/H,
OusHeca CPOK JICHCTBUSL: C
22.11.2022 o
22.11.2023
3 | MoiitOduc Crangapr- | OOO «Hosbie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHblil maker Hosxorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 pabOoTHI C TOKY- cHs) 03641000008190000
MEHTaMH U MOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 | Tlporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g JIMIEeH3HOHHBIHN J10-
Ma Juist oOHapyxenust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUIIAraT OT
BaHUH B yUeOHBIX U 17.04.2023 Ne 6627,
HayYHBIX paboTax CPOK JICHCTBHUSL: C
«Antumnaruat BY3» 17.04.2023 mo
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CBobojHO pac- - -
- IPOCMOTP TOKYMEH- NpOCTpaHseMoe
toB PDF, DjVU
6 Foxit Reader Foxit CBoGoHO pac- - -

- IPOCMOTD JIOKYMEH-
toB PDF, DjVU

Corporation

HpoCTpaHsIeMoe

=

o~

OtkpebITas

HET»

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEP-

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

porpaMMHas
https://www.tensorflow.org/

OpeltMBOPK MAaIIMHHOTO 00y4YeHHs a7 si3bika Python ¢ OTKpBITBIM UCXOAHBIM KOAOM
https://pytorch.org/
OtkpsiTas 6ubanoreka https://keras.io/
Caiit ®enepanbHON cay*Obl rocyaapcTBeHHOM craTucTuku (Poccrar). DneKTpoHHBINA pe-
cype. Pexxum mocryma: http://www.gks.ru/
Caiit TepputopuasibHOTO OopraHa deaepanbHON CITYKObI TOCYTapCTBEHHON CTA-THCTHKH TIO

oubnmoTeka
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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/

TamboBckoit oOmactu  (TamboBcTar). DNEKTpOHHBIM  pecypc. Pexum  mocryna:
http://tmb.gks.ru/

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

8. Pexum mocryma: http://www.devbusiness.ru/development/staff.htm

9. Caiir BeIcHICH aTTecTannoHHON komuccuu // http://vak.ed.gov.ru

ONoGa~WONE

7.4.6. LludpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTe/IbHOM IPO-

LMS-mardopma Moodle
Bupryansnas qocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Anaexc.Auck, Obmako Mail.ru
Cepsucsl onpocos: Suaexc @opmer, MyQuiz
Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

Cepsuc

http://www.trello.com

COBMECTHOIl  paboThI

mecce

HaJl IPOCKTaMUu  OJIA

HEOOJIBIINX

rpynn  Trello

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsAEMbIe IPH U3YYEHUU JUCHUILUIHHbBI

Ne | [Tudpossie TexHonoruu | Buabl yaeOHO# paboTHI, BeION- | DopMupyembie
HSIEMBIE C IPUMEHEHUEM IIU(PPO- | KOMIETEHIMH
BOU TEXHOJIOTHH
1. | O6naunsie Texuonorun | Jlexkuuu YK-1
[TpakTrueckue 3aHATHS
JlaGopatopHble paboThI
2. | Bonelne naHHable [IpakTueckue 3aHATHS YK-1
JlaGopaTopHble paboThI
3. | Texnonoruu pacnpene- | IlpakTuueckue 3aHATHS YK-1
JIEHHOTO peecTpa JlaGopaTopHbie pabOThI
4. | Texnonoruu 6ecnpo- IIpakTrueckue 3aHATHS YK-1
BOJIHOU CBSI3U JlaGopaTopHbie pabOThI
5. | HoBele mpousBoacTBeH- | Jlekmum YK-1
HbIE TEXHOJIOTMH [TpakTiyeckue 3aHATHS
JlaGopaTopHbie pabOThI

8. MarepuajibHO-TEXHHYECKOE o0ecneYeHre M CIUILTUHBI (MOAYJis1) (MOyJIs1)

HanmeHnoBanue cre-
IIHAJIBHEIX ITOMeEIIe-
HHUH ¥ TOMEICHUI
JIJISL CAMOCTOSITEIIb-
HOW pa0OTHI

OCHaHIeHHOCTI) CIieuuaJIbHbIX HOMGHIGHI/Iﬁ n HOMCIHCHI/Iﬁ JUIIsL CaMOCTOSTEIILHOU pa6OTBI

393760, Poccus,
TamO60BcKast 00J1aCTh,
r. MuuypuHCk, yiu.
MurepHanyonanbHas,
oM Ne 101, 2/32

YueOHas ayaAuTOpHs JUIsS IPOBEAEHUs y4eOHbBIX 3aHATHH JIEKIIMOHHOTO THIa: HTepakTHBHAS
nocka — 1 mr.; CucteMHbli koMmrutekT — 1 mt.; [IpoexTop Viewsonic — 1 mwt. Habopsl nemMon-
CTPaIMOHHOTO 000PYAOBaHUS U yU4eOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamOoBcKkast 00J1aCTh,
r. MuuypuHCk, yiu.
MutepHannonanpHas,
oM Ne 101, 1/114

YueOHast ayTUTOpHS AJIS IPOBEICHNS yIeOHBIX 3aHATHI CEMUHAPCKOTO THIA, KyPCOBOTO
MPOEKTUPOBAHHUS (BBIMOTHEHUS KYPCOBBIX Pa0OT), TPYMIOBBIX U HHAWBUIYaJIbHBIX KOHCYJIb-
TaIMi, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTecTaruu (KOMIBIOTEpHBIN Ki1acc): Cu-
cremubiii komtuiekT (ITpomeccop Intel Original LGA 1155 Celeron) — 9 mir.; KabuneT ocHa-
IIeH MaKeTaMH, HarJISIHBIMU y4eOHBIMH IIOCOOUSIMHU, TPEHAXKEPAaMH M APYTMMH TeXHHY -
cKUMH cpencTBamu. KomnploTepHas TEXHHKA MOJKIIOYEHA K ceTh «HTepHeT» 1 obecniedeHa
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http://tmb.gks.ru/
http://www.rbc.ru/
http://www.devbusiness.ru/development/staff.htm
http://vak.ed.gov.ru/

JgocrynoM B OUOC yHuBepcurera.

393760, TamboBckast | [lomemienue 11 caMOCTOsTENbHOM paboThl: npuHTep — 3 wT., MOY Canon i-Sensys MF
00JI1aCTBh, 4410, noyroyk Hewlett Packard Pavilion, kommsrotep — 3 mrr, komnetotep Celeron E 3300,
r. MuaypuHCk, yin. | kommbeiotep Dual Core, kommesiotep OLDI 310 KJI, kommupoBansHsIii anmapat Kyocera. Kowm-
VHTepHanmoHanbHast, | MbIOTEpHAs TEXHUKA MOAKIIOYEHA K ceTH «HTepHeT» 1 00ecIeueH JOCTYII B JJICKTPOHHYIO
oM Ne 101, 1/210 HHPOPMAIMOHHO-00pa30BaTENBFHYIO CPEAy YHUBEPCUTETA.

Pabouast mporpamma ITUCHMIUIMHBI (MOYJIS) COCTaBIEHA B COOTBETCTBHU C TPEOOBAHMSI-
Mu ®I'OC BO — maructparypa no HampasiieHUt0 noArotoku 23.04.03 Dkcmryaranus TpaHc-
MOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMIIJIEKCOB, YTBEPKACHHOTO Nprka3oM MunoopHayku PO

Ne 906 ot 07.08.2020
ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U HH(OPMATUOHHBIX TexHonoruit Kapreunna H.B.

Crapmmii npenojaBaTelib KadeApbl MaTeMAaTHKH, (U3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITyenuunieBa H.B.

VS

Penensenrt:
3aBeAYIOMMN Kapeapon cTaHIapTU3aAlUKH, METPOJIOTUHA U TEXHUYECKOTO CepBUCA, K.T.H., JOLECHT

Xarynues B.B. @E

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMAIUOH-
HbIX TexHosorui. ITporokon Ne 10 ot «10» utons 2021 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKOH KOMUCCUN WHKXEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021 r.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa MpO-
TokoJ1 Nel0 ot 24 urons 2021 roaa.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMAIIUOH-
HbIX TexHosorui. IIporokon Ne 7 ot «14» mapta 2022 r.

[Iporpamma paccMOTpeHa Ha 3acelaHuu y4eOHO-MEeTOJMUECKOW KOMUCCHU MH)KEHEPHOTO
nacturyta ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 8 ot 17 mapra 2022 1.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa MpO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.

[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKU, (GU3UKU U UH(OPMAIMOH-
HbIX TexHosioruil. [IpoTokos Ne 9 ot «01» urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKOH KOMHCCUU WH)KEHEPHOTO
nacturyra ®I'BOY BO Muuypunckuii 'AY, mporokon Ne 10 ot 19 uronst 2023 r.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMYECKOIO COBETa YHHBEPCHUTETa MpO-
TokoJ Nel0 ot 22 nrons 2023 roxa.
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