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esu ocBOeHUsS JUCHUIIHMHBI (MOAYJIA)
]_[CJ'IHMI/I OCBOCHMHA AUCHHUIIIINHBI (MO,HYJ'IH) SIBJIISIETCS OBJIAACHUEC O6y‘IaIOH_II/IMI/IC$I OCHOB-
HBIMU MCTOAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/I06peT€HI/Ie HAaBBbIKOB I10 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAaHUHA U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo auCHUILVIMHBI (MOXYJIsI) B CTPYKType 00pa3oBareibHOM NMpPo-

rpamMMblI

CornacHo y4eOHOMY TUIaHy IO HampaBlieHUIO moarotoBku 23.04.03 Dkcruryaranus TpaHc-
MOPTHO-TEXHOJIOIMYECKUX MALIMH U KOMIUIEKCOB «CHCTEMBbl MCKYCCTBEHHOI'O MHTEIIIIEKTa» OT-
nocutcs K bioky 1. [Iucuummuast (moaynu) (B1.B.J1B.02.03).

Jlnst ocBOEHUS] AMCUUIUIMHBL (MOIyJsl) «CHCTEMBI UCKYCCTBEHHOTO MHTEIICKTa» 00ydaro-
IIMECs MCTIONIb3YIOT 3HAHUS, YMEHHUS, HABBIKK, C(HOOPMUPOBAHHBIC B XOA€ U3YUCHHS JUCLUIUINH
«OCHOBBI HayUHBIX UCCIIEJOBAHUI».

Marepuan AUCUMIUIMHBL (MOAYJISI) TECHO B3aUMOCBSI3aH C TaKUMU JUCLUUIUIMHAMU (MO-
OynsMHu), kak «MoJenupoBaHue, METO/Ibl pacueTa U onTUMu3anuu padouux mnpoueccoB TuTT-
MOy, «Jloructruka 1 ”HQPOPMAIIMOHHBIE TEXHOJOTUU HA TPAHCIIOPTE U B aBTOCEPBUCE». 3HAHMUS,
YMEHUS U HaBbIKU, CHOPMHUPOBAHHBIE B X0/1€ U3yUEHUS TaHHON JUCLUUILUINHBI (MOIYIIsI) HE00XO-
UMbl B JTAIIHEWIIEM ISl TPOXOXJICHHS IMPOM3BOJCTBEHHOW TEXHOJOTMYECKOH (IIPOHM3BOJ-
CTBEHHO-TEXHOJIOTUYECKOIT) MPAKTUKH, MOAroToBKU K [ MA.

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

OcBoeHye TUCHUILIUHBI (MOAYJIS) HAPaBJICHO Ha (POPMHUPOBAHUE CIEAYIOIIMX KOMIIETEH-
LUAH:

VYK-1 CnocobeH ocylecTBIsATh KpUTHUECKUI aHanu3 NpoOJIEMHBIX CUTyalluii Ha OCHOBE

CHUCTEMHOTI'0 I0JIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUIM

Kox u nanme-
HOBaHHUE YHU-

Konx n nanmeHnosa-
HUE UHIUKATOpa

Kpurepun olieHHBaHus pe3yJIbTaTOB 00yUYCHUS

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

KOMIETEHIINH | BEPCAllbHBIX KOM- | BBIi, KOMIICTEHIIHS

TICTeHITUI He cpopMupoBaHa)

Kareropust yHuBepcanpHbIX KOMIeTeHIMH - CHCTEMHOE M KPUTHYECKOE MBIIILICHHE
VK-1. WNA-1yka — Anamu- | He ymeer anammsu- | YactuaHO opueH- Xopouo aHanu3M- OTIMYHO aHATU3U-
Cnocoben 3upyer  mpobieM- | poBaTh MpodieM- THpYETCS B METO- pyeT npoOiieMHyI0 | pyeT IpoOJIieMHYIO
OCYLIECTBIATh | HYIO CHTYallMIO KaK | HyIO CHTyalWIO KaK | JaxX aHaJIu3a CUTY- | CHTYaIHIO KaK CH- CHUTYaIHIO KaK CH-
KPUTHYECKUH CHCTEMY, BBISBISS | CUCTEMY, BBISBISAS | al[Mi KaK CHUCTEM, CTEeMY, BBISIBIISISI €€ | CTEMY, BBISIBIISS €€
aHaJIM3 Mpo- €e COOTBETCTBYIO- | €€ COOTBETCTBYIO- BBISBJIATH X COOT- | COOTBETCTBYIOIINE | COOTBETCTBYIOIINE
6JIeMHBIX CH- M€ CBS3M MEXIy | ILIHE CBSI3U MEXIY BETCTBYIOIIME CBSI- | CBA3M MEXIY HUIMH | CBA3H MEXIy HUMH
Tyauui Ha HUMH HUMH 31 MEXJy HUIMH
OCHOBE CU- NUJ-2yk1 — Kpurtu- | He moxer onenu- He nocratouno OrenuBaet Hazex- | O4eHb TPAMOTHO,

CTEMHOI'0 IO~
X0/1a, BeIpada-
TBIBaTh CTpaTe-
THIO JICHCTBUH

YEeCKH  OLICHHBAeT
HaJIe)KHOCTh uc-
TOYHHKOB  HH(DOP-
Maluu, paboTaeT ¢
MPOTHUBOPEYHBON
nHopmanmein U3
pa3HBIX  WCTOYHH-
KOB

BaThb HAACKHOCTH
UCTOYHHUKOB UH-
hopmaru

YETKO OLICHUBAET
HaJIe)KHOCTD UC-
TOYHUKOB HH(DOP-
Malliu, paboTaeT ¢
MPOTUBOPEYHBOH
nHdopmanuen uz
Pa3HBIX HCTOYHH-
KOB

HOCTh HCTOYHHKOB
nHpOpMaLNH, pa-
60TaeT ¢ MPOTUBO-
pednBoii uHpOp™Ma-
uel U3 pasHbIX
NCTOYHHUKOB

JIOTUYHO, apTyMeH-
THUPOBAHO OLICHUBA-
€T HaJIe)KHOCTh
WCTOYHUKOB WH-
(dbopmarmu, padboTa-
€T C MPOTHBOPEYH-
BOii nH(MOpMaruen
13 pa3HbIX UCTOY-
HUKOB

WUA-3yka1 — Pazpa-
GaTpIBaeT aprymMmeH-
TUPOBaHHYIO CTpa-
TETUI0 petieHus
npoOJIeMHON CHTY-
alluM Ha OCHOBE
CHCTEMHOT0 u
MEXTUCLIMTUTHHAP-
HOT'O 110J1X0/1a

He moxer paspabo-
TaTh CTPATETHUIO
pemeHus mpobiaem-
HOM CUTyalluy Ha
OCHOBE CHCTEMHOT0
1 MEXXIUCIUILIN-
HapHOTO MOX0/1a

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

Xoporo onpexaens-
€T CUCTCMHBIC CBS-
31 U pa3padaTsiBaeT
CTpaTeruio perie-
HUS IPOOIIEeMHOMN
CHUTyaIuu

VYcenenHo onpee-
JIIET CUCTEMHBIE
CBsI3M U pa3paba-
THIBAET CTPATETHIO
pemeHus mpobiaem-
HOM cUTyaluu




I/II[-4yK.1 - 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 cnioco6eH BbI-
JEIUTh Pa3Indus
OCYIIECTBIISITH B
HHPOPMALIIH 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
aHaM3a npooem-
HBIX CUTyalul U
pa3pabatbiBaeT
CTpaTeruro Aei-
CTBHsI, HA OCHOBa-
HHUU NOCTPOEHHBIX
aNropuTMax petie-
HUS IOCTABJICHHOU
3aja4u

B pesynbrare u3ydeHus AUCUUIUIMHBI (MOAYIIS1) O0YJarOIIUICs TOIHKEH:
3HaTh OCHOBHbIE HAIIPABJICHUs aHAJIN3a JAHHBIX; APXUTEKTYPhI ITTyOOKHX HEMPOHHBIX Ce-

Teﬁ, MMPUMCHACMBIX B PCHICHUU MPAKTUYCCKUX 3ajiad; NPUHOUIIbI IPUMCHCHUA HeﬁpOHHBIX Ce-

TeH B 3a/1a4ax ¢ npuMmeHenuem MU,

YMETb HacTpauBaThb HEOOXOAMMOE OKpY)KEHHUE JUIsi paboThl ¢ HEWPOHHBIMU CETIMHU;
OCYLLIECTBIIATh KPUTUYECKUM aHaNM3 MPOOIEMHBIX CUTyallMii Ha OCHOBE CHUCTEMHOI'O IOJXO0/a,

BbIpa0aThIBATh CTPATETHIO ICHCTBHIA;

BJIa/IETh HABBIKOM IIPOBEICHMS MTOJIHOTO LIUKJIA BBIYMCINUTEIBHOIO 3KCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHs IIPOEKTA U MOIY4YEHUs pe3yIbTaTOB B OTYETAX M JJOKYMEHTAIIMH; Bila-
JIeeT HAaBBIKOM HCIOJIb30BaHUS CYILECTBYIOUIMX MPOrpaMMHBIX OMOJMOTEK W MOJENEH, co3za-
HUS IPOTPAMMHBIX peai3alyid TTyOOKHX HEHPOHHBIX CETEH.

3.1 Martpuua cooTHeceHHsI TeM/pa31esi0oB Y4eOHOH JUCUMILIMHBI (MOIYJISA) U
(opMupyeMbIX B HUX YHHMBEPCAJbHBIX KOMIIETEHIUIA

Temsbl, pazziensl TUCHUIUIUHBI (MOAYIIS) Komnerenuuun Oo6ee
KOJIMYECTBO
YK-1 KOMIIETCHIIU I
1. Cucremsl riny6okoro o0y4eHus + 1
2. OOyudeHue ¢ NoJKperICHueM + 1

4. CTpyKTYypAa U CoOAepKaHUE TUCHMILIMHBI (MOYJIA)
OO0r11ast TpyA0eMKOCTb AUCIHUILIHHBI (MOIyJIs) COCTaBIsIeT 4 3aueTHbIX equnul] (144 ak.4acoB)

4.1. OObeM qUCHUIINHBI (MOAYJIsl) U BUAbI y4eOHOI padoThI



KonunyecTBo ak. yacoB
e 10 OYHOM opMe | 10 3a04HOU (pop-
o0y4eHHs Me 00ydeHUs
3 cemecTp 2 Kypc
OO01mias TpyA0eMKOCTh JUCIUTUIMHBI (MOJTYJIS) 144 144
KonTakTHas paboTta 00ydarmuxcs ¢ mpemnoiana- 48 16
TEJeM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 48 16
JIEKIIUU 16 6
J1ab0paTOpHBIC PAOOTHI 16 4
NPAaKTUYECKHUE 3aHATHS 16 6
CamocrosiTenbHas paboTa 00yJaronuxcs 60 124
npopaboTka y4eOHOro MaTtepuasna Mo JUCIH- 26 42
IIMHE (KOHCIEKTOB JIEKIUH, Y4eOHUKOB, MaTepHU-
aJIOB CETEBBIX PECYPCOB)
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 20 42
MOJArOTOBKA K TECTUPOBAHUIO 14 40
KoHTpoib - 4
Bua nToroBoro KoHTposis 3a4yeT
4.2. Jlekuuu
Noe Paznen nucuuninzbl (MOyIIst), TEMbI O6Bvem dopmupy-
JIEKIUN ¥ UX COJep>KaHue B aK. 4acax IOLUEKOM-
TIETCHITNH
ouHas 3a04-
dbop- Hast
Ma ¢dopma
o0yde- | oOyueHus
HUS
Cucrembl 1i1y00Koro o0yyeHus
1. Heiiponnbsie cern. @DyHKIMM OMIMOKK 2 YK-1
HEHUpPOHHBIX ceTell u 00ydeHue ¢ MoMo-
b0 OOpaTHOTO PAacHpOCTPAHEHUs TIpa-
muenTa. [lonstie 69T9a 1 51oXu.
2. | pagora ¢ H300pKEHUSMU C TIOMOIIBIO 4 VK-
HEHPOHHBIX ceTen. CepTouHbIE
HelipoHHble ceTu. Onepanuu CBEPTOK, 2
max-pooling. TlomynspHbIE apXUTEKTY-
pBl  CBEPTOYHBIX HEHPOHHBIX CETEeM:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancheproe odbyuenue.
3. |O6pabotka TekcToB. PabGora ¢ ecrecTBeH- 2 2
HBIM SI3BIKOM C MTOMOIIBIO HEMPOHHBIX Ce-
reil. BeKkTopHbIe MpeacTaBICHUs ISl TEK-
cra: word2vec, skip- gram, CBOW,
fasttext. PexyppeHTHbIE HEHpOHHBIE CETH,
LSTM, GRU. Tpanchopmeps, BERT,
GPT.
OO0yueHue ¢ mogKpenIeHueM YK-1




4, [TonsiThs areHTa, Cpebl, COCTOSIHUS, 4 VK-1
JecTBUA U Harpapl. ODyHKIHS LEH-
HocTH coctosinus (Value function) u
dbyHKIMS KadecTBa AercTus (Q-
funtion). OnTUMH3aIIUs CTPATETHH C 5
MIOMOIIBI0 MAKCUMM3ALUU (YHKITUI
IIEHHOCTH U KauecTBa. Q-o0yueHmue.
5. ['myGokoe 00ydeHHE ¢ TIOIKPETIIICHHEM. 4 YK-1
Deep Q-Networks, Actor-critic. s
ypoBasi 3kcniepTHbIn: REINFORCE,
A2C, PPO, DDPG.
Bcero 16 6
4.3. TlpakTHyecKue 3aHATHUS
Ne  |Pa3znmen nucuurivHel (MOJTYJIs), TEMbI OObeM B ak.gacax dopmupyronme
JEKUUN ¥ UX COJEpKaHUE p— p—— KOMIIETEHIINH
dhopma dbopma
oOyueHusi | oOyuyeHus
1. Knaccudukanus n3o0pakeHuid U TpaHcC- 2 YK-1
depHOE 00yUueHHE.
2. PaGora ¢ TekcTamMu U UX BEKTOPHBIMU 2 2 YK-1
MPEJCTaBICHUSMHU TEKCTOB
3. [IporpaMMHO-aNTOPUTMHUECKOE OCBOE- 4 YK-1
HUE MaTepuaa 5
4, [Mpumenenne Q-Networks mis perenus 4 YK-1
MIPOCTBIX OKPYKEHUH.
5. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 4 2 YK-1
HUE MaTepuaa
Bcero 16 6
4.4. JlabopaTopHbie padoThI
Ne  |Paznmen mucuuriivHbl (MOJTYJIs), TEMBI OO6bem B ak.gacax dopmupyronme
TEKUUN U UX COJepKaHUE p— p— KOMIIETEHIINH
¢dopma dopma
oOyueHusi | oOyuyeHus
1. Knaccudukanus nzo0paxeHuit 1 TpaHc- 2 - YK-1
(hepHoe 0OyueHue.
2. Pabota ¢ TekcTaMH U UX BEKTOPHBIMHU 4 2 YK-1
MPEJCTaBICHUSIMU TEKCTOB
3. [IporpaMMHO-aJITOPUTMHUECKOE OCBOE- 4 2 YK-1
HUE MaTepuaa
4. [Mpumenenne Q-Networks ms permenus 4 - YK-1
MPOCTHIX OKPYKEHHH.
5. IIporpaMMHO-aJITOPUTMHYECKOE OCBOE- 2 - YK-1
HUE MaTepuaa
Bcero 16 4




4.5. CamocrosiTesibHasi padoTa 00y4arImmXxcs

OO0BeM ak. 4acoB
Pazgen nucHUILIMHEL .
Acl inch Bun camocTositenpbHOM paboThI OdHasd
(Moyist) 3a04yHas
dhopma
dbopma
00ye- 00yueHust
HUS ya
[IpopaboTka yuyeOHOTO MaTepHaia Mo JUCIIH-
TIHHE (KOHCIIEKTOB JICKIMH, YIeOHUKOB, Ma- 14 22
BBenenue B cuctemMbl
. TEPUAJIOB CETEBBIX PECYPCOB)
PO TYKITHHA >
BrinonHeHne MHIMBUYaIbHBIX 3aaHNUN 10 20
IToaroToBka K TECTHPOBAHUIO 7 20
[TpopaboTka yuyeObHOrO MaTepuana mo JUCIu-
IMHE (KOHCIEKTOB JICKIMH, Y4eOHUKOB, Ma- 12 20
2. Cucremsl T1IyOOKOTO
TEPUATIOB CETEBBIX PECYPCOB)
oOydeHus —
BrinosnHeHne MHIMBUYalbHbIX 3aaHUN 10 22
IToaroToBKa K TECTHPOBAHUIO 7 20
Hroro: 60 124

Mertonndeckue yKkazaHus Ui IPOBEACHUS MIPAKTUYECKUX 3aHATHH 1o aucuuiuinie «Cu-
CTeMbI MCKYCCTBEHHOTO WMHTEIUIEKTa» JUIsl HarmpasiieHus: moarotoBku 23.04.03 Dkcruryaranus
TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILIEKCOB— MudypuHck, 2023.

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4aOIIMMHUCH 3209HOM (popMBI
[IpuctynaTh K BBIITOJHEHUIO KOHTPOJIBHONW pabOTHl HEOOXOAUMO IOCIIE U3y4eHUS MaTe-
pHaja no JMTEpaTypHbIM UCTOYHHUKAM, YOEIUBILUCH ITyT€M OTBETOB HA BOIIPOCHI Ul CaMOIpPO-
BEPKH, YTO MaTepHUa TEMbI YCBOCH.
Llenbt0 KOHTPOIBHOM PabOTHI O JUCLUIUIMHE SBJISETCS pACCMOTPEHHE TEOPETUYECKUX
aCTIEKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHSI YIIPABJICHUS! HAYYHBIM HCCIICIOBAHUEM.
TpeboBanus kK 0POPMIICHHIO.
KonTponbHast pabota MOXKeT ObITh BBINOJIHEHA B YUEHHYECKOM (ILKOJIBHOW) TeTpanu
WM Ha JucTax Gopmara A4 nedaTHBIM WIM PYKONMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BeinonHeHHBIE 3aaHUS PAcToONararoTcs MO MPeICTaBIeHHOMY MopsiaKy. CIHCOK HCIIOIb3ye
MOM JIUTEPaTypbl IPUBOJUTCS B KOHIIE PaOOTHI.
Ha tutyneHOM nucTe pacronaraercs ciefyrouias HHPOpMalus: Ha3BaHUE JUCIUILIN
Hbl, @.J1.0. oOyuaromuiics, Kypc, Tpymnina, HOMep 3a4€THOW KHMYKKH, HOMEp BbIOpaHHOIO Ba
pHaHTa U HOMEpA BBIMOJIHEHHBIX 3aJaHUH 10 MOPSIIKY B CIEIYIOLIEM BUIE:
Cpoxu BbINIOJIHEHUS. BbINosHEHHAass KOHTpoJibHAs paboTa MOAMMCHIBAETCS 00ydaro-
IIMMCSL U CHIaeTcs Ha MPOBEPKY IpernojaBaTelio Ha Kadeapy B YCTaHOBIIEHHBIE CPOKH, Kak
npaBuio, 3a 10 nHel mo Hauvana ceccuu. [Ipo Bepka KOHTPOJBHON pabOTHI MperojaBaTeaeM
OCYILECTBIISICTCSI B TeUEHHE Henlenu mocie ee caaud. KoHTposbHas paboTa JoikHaA OBITh
3a4TeHa K Hadaly SK3aMEHAIlMOHHON CEeCCHU.

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

Heiiponnsie cetu. @yHKIMM OMMOKN HEHPOHHBIX ceTei U 00y4YeHne ¢ MOMOIIBI0 00paT-
HOTO pacnpocTpaHeHus rpaauenTa. [lonarue 6314a U S1oxu.

Pabora ¢ n300paxkeHUsAMHU C OMOIIBbIO HEMPOHHBIX ceTeil. CBepTOUHbIe HEMPOHHBIE Ce-
. Onepanuu cBepTok, max-pooling. [lomynspHble apXUTEKTYpbl CBEPTOUHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GooglLeNet), ResNet. Tpancdeproe oOyuenue.

O6paboTtka TexcTroB. PaboTa ¢ ecTeCTBEHHBIM SI3bIKOM C MOMOIIbIO HEHPOHHBIX CETEH.
Bekropusie npencraBinenus s Tekcra: word2vec, skip- gram, CBOW, fasttext. PekyppentHsie
Herponnsie cet, LSTM, GRU. Tpaucdopmepst, BERT, GPT.
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2. OOyd4eHue C MOJKPEIICHUEM.

[TonsTust arenra, cpenbl, COCTOSIHUSA, NEUCTBUN U Harpajpl. OyHKIMUSA [IEHHOCTH CO-
crosiaus (Value function) u pynkuus kauectBa aerictus (Q-funtion). Onrumusanus crpa-
TErHH C MOMOIIBIO MaKCUMU3AIMK (DYHKIMI 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 AUCUUILTHHBI (MOJYJIsI) UCIIONB3YIOTCS MHHOBAIIMOHHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTHM Ha OCHOBE HHTETPALMU KOMIIETCHTHOCTHOTO W JIMYHOCTHO-OPHUECHTHPOBAHHOTO
MOJIXOOB C DJIEMEHTaMHU TPAJUIIMOHHOTO JICKIIMOHHO-CEMUHAPCKOTO U KBa3UMPOPECCHOHAIb-
HOTO OOY4YEHHUS C HCIOJIb30BAHHEM HMHTEPAKTUBHBIX (POPM IMPOBEICHHS 3aHATHH, MCCIIEI0Ba-
TEJIbCKOHN MPOEKTHOW JCSITEIHHOCTH U MYJIbTUMEIUHHBIX YUCOHBIX MaTepPHAIOB

Bun yuebnoli pa- OO6pa3zoBaTebHBIC TEXHOJIOTHH
00THI

DJeKTpOHHBIE MaTepuabl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIb30-
Jlexunn BAHNME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHbIA MaTepUall.
[IpakTnueckue TectupoBaHue, BBIIOJHEHHE TIPYNIOBBIX ayJUTOPHBIX 3aJaHUM,
3aHATHS VHJBHIyaJIbHBIE JOKJIAbL.
CamocTosiTenbHbIe Beimonnenue pedeparuBHON pa®OThI; NOArOTOBKA U 3alllUTa CO-
paboThI OOLIEHMS C UCII0JIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6. OneHOYHBIE CpeACTBA JUCHMILIHHBI (MOTYJIs1)

OCHOBHBIMU BHJIaMU JTUCUUIUIMHAPHBIX OLEHOYHBIX CPEACTB MpPH (HYHKIIMOHUPOBAHUH MOJIYJIb-
HO-PEHUTHHIOBOM CHUCTEMBI OOYYCHHsI SIBIISIIOTCS: Ha CTaJMH PYOSIKHOTO pertmHra, Gopmupye-
MOIO MO pe3yJibTaTaM MOJAYJIbHOTO KOMIIBIOTEPHOTO TECTHUPOBAaHUS — TECTOBBIE 3a/aHMs; HA
CTaJNH MOOIIPUTEIHLHOTO PEUTHHTA, POPMUPYEMOro MO pe3yiabTaTaM HAIMUCAHUS U 3aIIUTHI pe-
(beparoB 1Mo akTyanabHOU MpobIeMaTHKE, HAa CTAUU IIPOMEXKYTOUHOTO PEHUTHHTa, ONpPEaeIIeMO-
ro 1O pe3yJbTaTaM CIaud 3a4eTa — TEOPETUUECKHE BOMPOCH], KOHTPOJIUPYIOIIHUE TEOPETUUECKOE
coJiep>kaHue y4yeOHOro Marepuana, ¥ KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHbBIE 3aJaHUs, KOHTPO-
JTUPYIOIINE TPAKTUYECKHE HABBIKM W3 PA3JIMUHBIX BUIOB MPO(PECCHOHATBLHON NEATeIbHOCTH
obyuatomerocst mo OIIOIT nanHoro HampaBieHus, GopMHUpyeMble TPU U3YYCHUH JAUCHIUTIIHHBI
(Mmonyns) «KoaupoBaHue u 3amuTa HHQOpMAIU»

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

Ne | Kontpomupyemsie pa3aens] Ko koHTponmpyemoit O1eHOYHOE CPEICTBO
n/m | (TeMbl) TUCIUIUIMHBI (MO- KOMIIETSHIINH HaumenoBanue KonnuecTtso
TyJ1s1)
Cucremsl rirybokoro o0y- YK-1 TecToBble 3a1aHUA 21
YEHUS Tewmsl pedepaToB 4
Bompocs! aiist 3auera 12
OO0y4eHue ¢ moaKperuie- YK-1 TecToBbie 3a1aHUA 24
HUEM Tewmsl pedepaToB 4
Bornpocs! aiist 3auera 13

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

1. Heliponnsle cetn.

2. OyHKIMU OMIMOKM HEMPOHHBIX ceTeil u 0OyueHHe ¢ MOMOIIBI0 00pPaTHOro pacripocTpa-
HEHUsSI TPaJNCHTA.

3. [TonsiTHe 63TUa U AIOXH.

4. Pabora ¢ n300pakeHUsIMHU C TOMOIIIbIO HEHPOHHBIX CETEH.
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5 CBepToUHbIC HEHPOHHBIE CETH.
6 Omneparu cBepTOK, max-pooling.
1. [TomynsipHbIe apXUTEKTYPhI CBEPTOYHBIX HEUPOHHBIX ceTeil: AlexNet.
8 [TonynsipHble apXUTEKTYPhl CBEPTOUYHBIX HEUPOHHBIX ceTeil: VGG.
9. [TomynsipHbIe apXUTEKTYPHI CBEPTOUHBIX HEHMPOHHBIX cereil: Inception (GoogLeNet).
10. [TonynsipHble apXUTEKTYPhl CBEPTOUYHBIX HEUPOHHBIX ceTeil: ResNet.
11.  TpancdepHoe oOyueHue.
12. OG6paboTka TEeKCTOB.
13. Pabora ¢ ecTecTBEHHBIM SI3BIKOM € IOMOIIbIO HEMPOHHBIX CETEH.
14. Bekropusle npeacrasienus s rekcra: word2vec, skip- gram, CBOW, fasttext.
15.  PexyppentHble HeliponHble cetu, LSTM, GRU.
16.  Tpancdopmepsr, BERT, GPT.
17. ITonsaTus areHra, cpepl, COCTOSHUS.
18. [TonsiTHS MEHCTBUIA U HArpaIbl.
19. Oyuknus neHHoctu cocrostaus (Value function) u dynkius xadecrta aerictBus (Q-
funtion).
20.  OnTuMm3anusi CTPATETWH C MOMOIIBI0 MAaKCHMMHU3AaUWU (YHKIHMHA IEHHOCTH M KayecTBa.
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 AITOPUTMOB TP KOHCTPYUPOBAHUH HEUPOHHOM CETH.
6.3. llIka/1a OLICHOYHBIX CPEACTB
YpoBHH  OCBOE- Kpurepuu onieHuBaHus OneHouHbIE CpeCcTBA
HUS  KOMIICTEH- (xo1-BO OaIITOB)
197071
[TponBHUHYTHIHA OTIUYHO 3HAET OCHOBHBIC HAIPABIICHHS aHA- | TECTOBBIE 3aIaHUS
(75-100 GamtoB) | MM3a AAHHBIX; APXUTEKTYpbl TIyOOKHX HelpoHHbIX | (30-40 GamioB)
«3aYTECHOY ceTel, MPUMEHSEMBIX B PEIICHUH TNPAKTHUYECKUX 3a- | MHAUBHIyalIbHOE 3a-
Jlay; TPUHIUIBI IPUMEHEHUs] HEMPOHHBIX ceTeil B 3a- | JaHHe
nadax ¢ npumeHenuem VU; otnnuno HactpauBaet He- | (8-10 Oamios);
00X0aAMMOe OKpyKeHHe Al paboThl ¢ HEHPOHHBIMM | BOIPOCHI JUIS 3a4eTa
CeTSMHU; OCYILIECTBIIAET KPUTHYECKHU aHamu3 tmpo- | (37-50 O6amioB)
OJIEMHBIX CHUTYallMil HA OCHOBE CHCTEMHOIO MOJAX0[a,
BbIpa0aThIBaTh CTPATETUIO JIEUCTBUI; BIIaJCET HaBbI-
KOM TIPOBEJCHMS IOJHOIO IUKJIA BBIYUCIUTEIBHOTO
OKCTIIEPUMEHTA, OTPAKEHHS XO0J1a BBHIIOJHEHHS TPOCK-
Ta ¥ MOJYYEHHUs pe3yIbTaToOB B OTYETAX U JOKYMEHTa-
IIUHM Ha JIOCTaTOYHO BHICOKOM YpPOBHE; BJIaJIe€T HaBbI-
KOM HCIHOJb30BAHUS CYILECTBYIOUIMX IPOrPaMMHBIX
OMOJIMOTEK M MOJIENEH, CO3AaHusl MPOTPAMMHBIX pea-
Au3alMid IIIyOOKMX HEHpPOHHBIX CeTel Ha JOCTaTOYHO
BHICOKOM YPOBHE.
bazoBsrii Xopo110 3HaeT OCHOBHBIE HANpPABJICHUS aHAIU3a JaH- | TECTOBbIC 3aJaHU
(50-74 Ganna) | HBIX; ApPXUTEKTYphl TIyOOKHMX HeHpoHHBIX cereit, | (20-30 6amioB)
«3aYTEHO» OPUMEHSEMbIX B PEUICHWH TNPAKTUYECKUX 3a]ad; | UHAUBHUIyalbHOE 3a-
MPUHIUIIBI IPUMEHEHUSI HEHPOHHBIX CETEH B 3aJa4ax | IaHHE
¢ npumenenneM HWU; xopomo HactpamBaer HeoOXxo- | (5-7 OamoB);
JIMOE OKpYKEHHE JiJIsi paboThl C HEMPOHHBIMU CETSI- | BOIPOCHI JUTSI 3a4eTa
MH; OCYIIECTBIISICT KPUTHYECKHI aHan3 npoOieMHbIX | (25-37 6amioB)
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CUTyalluii Ha OCHOBE CHCTEMHOTro MOJXOAa, BbIpala-
TBIBATh CTPATErUI0 JACHCTBUI; BJIAJCET HABBIKOM ITIPO-
BEJICHUS IOJIHOTO LHUKJIA BBIYUCIUTEIBHOTO 3KCIEPU-
MEHTa, OTPAXKEHHS XOJa BBIIIOJIHEHHUS MPOEKTa U MO-
JyYEHHUs Pe3yJIbTATOB B OTYETAX U JIOKYMEHTAllUM Ha
XOPOILEM YpPOBHE; BJIAJICET HABBIKOM HCIIOJIb30BaHUS
CYILIECTBYIOIIUX IMPOTPAMMHBIX OHOJIMOTEK M Mojie-
Jeid, CO3AaHusl MPOrPAaMMHBIX peanu3aliii TITyOOKHUX
HEUPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

[Toporossiii
(35-49 6ai0B)
«3aUTEHO»

Cnabo 3HaeT OCHOBHBIC HAIIPABJIICHHUS aHAJIWM3a JIaH-
HBIX, apXHTCKTypbl TJIyOOKHMX HEHPOHHBIX CETEH,
NPUMEHSEMbIX B PEHICHUH MPaKTUYECKUX 3a/1ady;
MPUHIIMIB TPUMEHEHUS HEUPOHHBIX CETEH B 3a/1adax
¢ npumenenuem MU; cinabo HacTpamBaeT HEOOXOIu-
MO€ OKpYKEHHUE JUIsi pabOThl ¢ HEHPOHHBIMH CETSIMH;
OCYIIECTBIISICT KPUTHUSCKUN aHAIIN3 MPOOIEMHBIX CH-
TyallMii Ha OCHOBE CHCTEMHOTO MOJXOJa, BbIpaOaThI-
BaTh CTPATETHIO JCHCTBHIL; BIAJEET HABBIKOM IPOBE-
JICHUSI TIOJTHOTO IMKJIA BBIYUCIUTEIBLHOTO JKCIEPH-
MEHTa, OTPAXKEHMS XOJa BBIITOJIHEHUS MPOEKTa U MO-
JyYEHHUs pe3yJIbTaTOB B OTYETAX U JIOKYMEHTalUHU Ha
c1aboM YpOBHE; BJIaJICET HABBIKOM HCIIOJIb30BAHUS
CYIIECTBYIOIIUX IMPOTPAMMHBIX OHOJIMOTEK M Mojie-
JIeH, CO3/MaHus MPOTPAMMHBIX PEaTU3aluil TITYOOKHX
HEHPOHHBIX CeTe Ha CIabOM YpOBHE.

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

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

Huzkuii
(TOTTIOPOTOBBIA)
(xommeTeHUus He
chopMHpOBaHa)
(menee 35 6a-
JIOB)
«HE3a4YTEHO»

He 3Haer TeopeTmueckre OCHOBHI OOYYCHHS aHAIN3a
JaHHBIX ¥ MAIIMHHOTO OOyueHus; crneuuduky BHEI-
pEHUS CUCTEM MAIIMHHOTO OOYYEHUS B «OTPACIN», HE
yMEET aHaJu3UpOBaTh 3aJady, HE OCYIIECTBISACT Je-
KOMIO3HUIIMIO 33/1a4M; HE YMEET MPUMEHATh JOCTaTOY-
HOE KOJINYECTBO IBPUCTUK; HE UHTEPECYETCS HOBBIMHU
TpeHJaMu B CBOEH MpodeccuoHaIbHON OTpaciu; He
BEPHO OLICHUBAET CJI0KHYIO CUTYAILMI0, HE BEPHO Olle-
HHUBAET PUCKHU U NTOCJIEICTBUSI CBOUX JICHCTBHIA.

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

Bce KOMIIEKTHI OLIEHOYHBIX CPEJCTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepUaIoB), HE00-
XOJIUMBIX JIJI OIEHKH 3HAHWM, YMEHUW, HaBBIKOB M (WJIM) ONBITA IEATEIbHOCTH, XapaKTepU3y-
folue dTanbl GOpMUPOBAHUS KOMIETEHIIMI B MPOIECCe OCBOSHUS IUCIUIUIMHBI (MOIYs) TO-
JIPOOHO MpEeICTaBIIEHBI B TOKYMEHTE «DOH]T OIEHOYHBIX CPEJICTB JTUCIUTITUHBI (MOTYJIIS)».

7. YueOHO-MeTOAMUYECKOE U MH()OPMAIUOHHOE O0ecTiedeHUe U CIUTIIMHBI

(MoayJist)
7.1 OcHoBHasi yueOHas1 JUTEepaTypa:

1. Cucrtembl HCKYCCTBEHHOTO MHTEIUIEKTA: yueO. mocobue st By3oB/Cunopkuna 1U.I.M.:
Kuopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

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

yuebHoe mocodbue / C. T.

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

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

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

3. boposckast, E. B. OcHOBBI MCKYCCTBEHHOTO HHTEJUIEKTA :

AJIEKTPOHHO-OMOINOTEUHAS

yueOHoe mocobue / E. B.

Boposckas, H. A. laBeinoBa. — 4-e u3n. — Mocksa : Jlabopatopus 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 OCTPOEHUSI HHTEIUICKTYAIbHBIX CHCTEM: y4eO. mocobue i BY-
30B/Pribuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Bororua BB. DneMeHTH MaTeMaTHYeCKOW TEOpUH MAIIMHHOTO 00ydeHus: yuel. mocooue

st By30B Berorun B.B.; Mock. ¢usuko-Texs. uH-T (roc. yH-T), PAH, WH-T pobaem nepenaun
uHpopmanuu uMm. AA. Xapkesuya. - M.: MOI'U - UIIIIU PAH, 2010. - 231 c. CucteMsl ucKyc-
CTBEHHOTO MHTeUIeKTa. [IpakTrdeckuii Kypc: y4ued. mocodue s By3oB / UymokoB BJI., Acra-
xoBa N.@., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiur, 2008. - 292
c.

3. Acuunxuii JI.LH. BBeneHne B MCKYCCTBEHHBIN HMHTEIIEKT: yued. mocobue s BY-
3oB/Scannkuii JI.H. - 2-e u3a., ucnp. - M.: Akanemus, 2008. - 174 c.

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

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

6. Pyukun B.H., ®ynun B.A. YHuBepcanabHblil 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., Pom3ua CH, - M.: ®uszmatiut, 2012. — 260 c,

7.3 MeToauyecKkue yKa3aHusl 10 OCBOCHUIO JUCHMILTHHBI (MO/1YJIs)

Kapreunna H.B., [Tuenunuesa H.B. Metoaudeckue yka3zaHus I IPOBEAEHUS MPAKTUYECKUX
3aHATUN 1Mo auciuiuinHe «CHcTeMbl HCKYCCTBEHHOTO MHTENIeKTa». Muuypunck: U3n-so Mu-
gypuHckuii 'AY, 2023.

7.4 UudopmanuonHbie M 1M(ppoBbIe TEXHOJOTHH (IPOrpaMMHOe odecreye-
HHe, COBpeMeHHbIe NpodecCHOHANIbHBIE 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE

CNIPaABOYHBIE CHCTEMBI)

VYyeOHas AucUMIIMHA (MOYJIb) IPETyCMAaTPUBAET OCBOCHHE HH(POPMAIIMOHHBIX U U -
POBBIX TexHOJOruM. Peanu3anus nudpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE SB-
JsieTcs OJHOW U3 BaKHEHIIUX 1esielt 00pa3oBaHMsl, Aa0le BO3MOKHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yyaromuxcsl Kak Oy1yliyuX BhICOKOKBATU(UIIMPOBAHHBIX CIEIHa-
JIUCTOB.

[udpoBble TEXHOIOTUN TPEYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(()EKTUBHOTO PEIICHUS
3a71a4 NpoQecCHOHATBHOT0, COLIMATBHOTO, TMYHOCTHOTO XapaKkTepa ¢ UCIOJIb30BaHUEM pa3iiny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHONOTHH. OcBoeHHe HU(POBBIX TEXHOJIOTHI B paMKax
JaHHOM TUCHUIUIMHBI (MOYJIsI) OPHEHTUPOBAHO Ha CIOCOOHOCTH 6€30MacHO U Ha/IIeKaIluM
00pa3oM Moy4ath JOCTYII, YIIPABIATh, UHTETPUPOBATh, 0OOMEHUBATHLCS, OLIEHUBATH U CO3/1aBaTh
MH(OPMAIIHIO C TTOMOLIBIO IU(POBBIX YCTPOMCTB U CeTEBBIX TexHONOoruil. opmupoBanue Q-
POBO KOMIIETEHTHOCTH MpeAroiaraeT paboTy ¢ JaHHBIMH, BIaJJleHUE HHCTPYMEHTaMH IS
KOMMYHMKAI1H.

7.4.1 Dj1IeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX
1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okaszanue yciayr ot 03.04.2024
Ne 6/1 (CereBas anekTpoHHass OUOINOTEKA)
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2. ba3a maHHBIX 21eKTpoHHBIX MH(popMarmoHHbX pecypcoB @PI'BHY ITHCXE (morosop
Mo 00eCIEeUYEHHUI0 TOCTYIa K 3JIeKTpoHHBIM uHpopmarmoHHeiM pecypcam OI'BHY ITHCXB de-
pe3 tepmunan yaaneaHoro nocryna (TY I ®T'BHY LTHCXE) ot 09.04.2024 Ne 04-YT/2024)

3. DnekTpoHHas 6mOmoTevHas cucrema «HarmonansHbI udpoBoit pecypc «PyKkoHT»:
Komnekiun «ba3zoBsiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHUe yCIyT 10 MpenocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «Anexrponnoe n3narensctso KOPAMT» (https://urait.ru/) (1oroBop Ha OKa3aHHUe
YCIIYT TI0 MPEIOCTABICHUIO TOCTYIa K o0pazoBaTenbHOM muiargopme OO0 «IneKTpoHHOE U3/a-
Tenbetso FOPAUT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbIHoTeuHas cucrema «Bepuanackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3THOE UCIOJIb30BaHKE IpousBeneHuit ot 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanumonanepHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o monkmoueHuu k HOb u mpenocrasinennn pocrymna k oobexkram HOb ot 02.02.2024
Ne 101/HDB/4712-m)

7. CornamieHue o COTPyIHHYECTBE M0 OKa3aHUI0 OMOIMOTEYHO-MH(OPMAIIIOHHBIX M CO-
UOKYJIBTYPHBIX YCIYT MOJIb30BATENSIM YHUBEPCUTETA U3 YKCIIa UHBAIUIOB IO 3PEHUI0, Cllado-
BHJISINX, WHBAIUIOB APYTUX KATETOPUH C OTPaHHMYEHHBIM JOCTYIIOM K HWH(OpMAIHH, JIUI,
HMMEIOIUX TPYJHOCTU ¢ uTeHueM miockornedatHoro tekcra TOIBYK «Tamb6oBckas oOnactHas
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. UudopMmanmoHHbie CIPABOYHbIE CHCTEMbI
1. CopaBounas mpaBoBasi cuctema Koncynbrantllntoc (7oroBop mocTaBku, aiantainuu u
COIPOBOXKACHUS dK3eMIUIIpoB cucteM Koncynprantllnroc ot 28.02.2025 Ne 12413 /13900/3C).
2. DaexTpoHHBIH nepuoanyeckuit cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-

' TI0 conpoBokAeHUo oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe MpodecCHOHATIbHBIE 0a3bl JaHHBIX

1. ba3a naHHBIX HOPMATHBHO-IIPABOBBIX aKTOB HH(POPMALIMOHHO-00pa30BaTEIbHOM Mpo-
rpammbl «PocmeTtony (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix HayuHoii sanextponHoit oubanorexku eLIBRARY.RU — poccuiickuii nn-
(hopMallMOHHO-aHAIUTUYECKHI TOPTaj B 00JIaCTH HAYKU, TEXHOJIOTMH, MEAUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

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

4. OtkpbIThie TaHHBIE DenepanbHON CITyKObI TOCY1apCTBEHHONW CTATUCTHKH -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOIHO PacpoOCTPaHsieMoe MPOrpaMMHoe odecrie-
YyeHHue, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOM3BOICTBA

Ne HaunmeHnoBanue PazpaboTunx HoctynHocTh Ccpuika Ha Ennabiid PexBusutel noa-
I1O (nmpaBoobna- | (JIMIIEH3WOHHOE, | peecTp POCCUICKUX TBEPKAAIOIIETO J0-
JIaTeyb) cBOOOIHO pac- | mporpamm mis O3BM | kymenra (mipu Hamu-
npoctpansiemoe) | u B/l (mpu Hammaum) YUH)
1 Microsoft Windows, Microsoft JIlnnensuonnoe - JInnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOYHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIM
rpammHuOe obecrieue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
uue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccmst) 09.12.2024 Ne 6/H,
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

OousHeca

CPOK ACHCTBUS: C
09.12.2024 o

09.12.2025
3 | MoitOduc Cranmapt- | OOO «Hoswie | Jlumensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
HBIH - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHslil makeT Homorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cHs) 03641000008190000
MEHTaMU U MOYTOH 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHBIH TakeT AO «P7» JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
«P7-Oduc» ov.ru/reestr/306668/? «Codrercy
(meckToTHAsT BepCHs) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
5 OrneparioHHast CH- 00O "bazanet | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nedeHue” 03641000008230000
07
CPOK JieiicTBHS: Oec-
CPOYHO
6 | Ilporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonsusli 10-
Ma Jis oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIIArHaT OT
BaHUH B yUCOHBIX U 23.05.2024 Ne 8151,
HAYYHBIX paboTax CPOK JICHCTBHS: C
«Axtumnaruatr BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CBo6GoHO pac- - -
- IPOCMOTP JIOKYMEH- IPOCTpaHsieMoe
toB PDF, DjVU
8 Foxit Reader Foxit CBob6oHO pac- - -
- IPOCMOTP JOKYMEH- Corporation [POCTPAHAEMOE
toB PDF, DjVU
7.4.5. Pecypcbl HHPpOPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTepHeT»

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

2. OtkpsiTas MpoTrpaMMHas oubnMoTeKa JUISt MAIIMHHOTO 0o0yueHus
https://www.tensorflow.org/

3. O®peliMBOPK MAIIMHHOTO OOy4YeHUs JJIA A3bIka Python ¢ OTKPBITBIM HCXOTHBIM KOJIOM
https://pytorch.org/

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

5. Caiir @enepanbHoil ciayxkO0bl TocyqapcTBeHHOI ctatuctuku (PoccraT). DneKTpoHHBIN pe-
cype. Pexxum mocryma: http://www.gks.ru/

6. Caiit TeppuropuansHoro oprana deaepaabHON CITYKOBI TOCYTAPCTBEHHOHN CTa-THCTHKH 10
TambOoBckoit  obOmactu  (TamOoBcTaT). DneKkTpoHHBIM  pecypc. Pexum  nmocryma:
http://tmb.gks.ru/

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

©

NGO~ wWNE

Pexum nocryma: http://www.devbusiness.ru/development/staff.htm
Caii BoICIICH aTTecTanonHON Komuccuu // http://vak.ed.gov.ru

7.4.6. ln(poBbIe HHCTPYMEHTHI, MPUMeEHsIeMbIe B 00pPa30BaTeJIbHOM

LMS-mrardpopma Moodle
Buptyansnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunsie cepuchl: Annekc.{uck, O6mako Mail.ru
Cepsucsl onpocoB: Sugekc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: Suaekc Teaemoct, Webinar.ru

Cepauc

http://www.trello.com

COBMECTHOH  pabOTHI

npoiecce

Hazg

MNPOCKTaMu  JJId

Hebompmmx rpymm  Trello

7.4.7. llndpoBbie TEXHOJOIMH, IPUMEHsIEMbIE IIPH U3YYCHHUHU JUCHMIIUHbI

Ne | Iludpossie TexHonoruu | Buabl yuebHoit pabotsl, Beinon- | @opmupyembie
HSIEMbIE C IPUMEHEHUEM TUGPO- | KOMIIETEHIUU
BOU TEXHOJIOTHH
1. | O0maunsle Texuonoruu | Jlekuuu YK-1
[IpakTrueckue 3aHATUS
JlaboparopHbie pabOTHI
2. | Bonblunue naHHble [IpakTnyeckure 3aHsATHS YK-1
JlaboparopHbie pabOTHI
3. | Texnonoruu pacupezne- | [IpakTuueckue 3aHATHS YK-1
JIEHHOTO peecTpa JlaboparopHbie pabOTHI
4. | Texnonoruu 6ecnpo- IIpakTHueckue 3aHATHS YK-1
BOJIHOM CBSI3U JlaGopaTopHble paboThI
5. | HoBsle mpousBoacTBeH- | Jlekmuu YK-1
HbIE TEXHOJOTHHI [TpakTHueckue 3aHATHS
JlaGopaTopHble paboThI

8. MaTepuajibHO-TeXHHYECKOE o0ecnedyeHne TUCIUILINHBI (MoayJis) (MOayJist)

HaumenoBanue crie-
[AAJIbHBIX TIOMeEIIIEe-
HUH 1 TOMEIICHU I
JUISL CAMOCTOSTEITb-
HOU paboThI

OCHaH_[eHHOCTI) CIiCuaJIbHbIX HOMeH_[eHI/IIjI u HOMeH_[eHI/Iﬁ JUIA CaMOCTOSTCIIbHOU pa6OTBI

393760, Poccus,
TamOoBcKkast 00J1aCTh,
r. MuuypuHCK, yiI.
WHTepHaIMOHANbHAS,
qom Ne 101, 2/32

YueOHas ayTUTOpHs AJIS IPOBEJCHUS YIEOHBIX 3aHATHH JIEKIIMOHHOTO THMa: VIHTepakTHBHAS
nocka — 1 mt.; CuctemHusiit koMriekT — 1 mT.; [Ipoextop Viewsonic — 1 mrt. HaGopsr nemoH-
CTPallMOHHOTO 00OPYAOBaHUS U Y4€OHO-HATJISIAHBIX TOCOOHH.

393760, Poccus,
Tam060BcKast 00J1aCTh,
r. MuuypuHCK, yiI.

HHurepHauuoHanbHas,
qom Ne 101, 1/114

YueOHas ayaAuTOpHs JUIS IPOBEAEHUs y4eOHbIX 3aHATHI CEMUHAPCKOT0 THIIA, KypCOBOTO
MPOEKTUPOBAHMS (BBIITOJHEHHUS KYPCOBBIX Pa0OT), TPYNIOBBIX U MHAWBULYaJIbHBIX KOHCYJIb-
TalMH, TEKYIIEro KOHTPOJISl U IPOMEKYTOYHOM aTTecTalliy (KOMITBIOTEpHBIH Kitace): Cu-
cremubIii komrutekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIEH MaKeTaMH, HarJSIIHBIME y4eOHBIMU TIOCOOUSIMH, TPEHAKEPAMH U IPYTHMMH TEXHHYE-
CKHUMH cpefcTBaMy. KoMITbIoTepHas TEXHUKA MOJKITI0OUeHA K ceTH «/HTepHeT» 1 obecneueHa
noctynioMm B OMOC yHuBepcuTera.

393760, TamOOBCKas
00J1aCTh,
r. MuuypuHCk, yiu.

TomereHne I CaMOCTOATEIBHOU paboTsl: puHTEP — 3 1T, MDY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommsrotep — 3 mrr, kommetotep Celeron E 3300,
kommbiorep Dual Core, komnbiorep OLDI 310 K/I, komuposanbsHbiii anmapar Kyocera. Kowm-
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http://www.devbusiness.ru/development/staff.htm
http://vak.ed.gov.ru/

WHuTepHanmoHanbHast, | NbIOTEPHAs TEXHUKA MMOAKIIOYCHA K ceTH «HTepHeT» U 00eCIeUeH OCTYII B AICKTPOHHYIO
oM Ne 101, 1/210 MH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEy YHHUBEPCUTETA.

Pabouast mporpamMma IUCHUIUTMHBI (MOYJISI) COCTAaBIEHA B COOTBETCTBHU C TPEOOBAHM -
Mu ®I'OC BO — maructparypa no HampasiieHUI0 noArotoBku 23.04.03 Dkcmryaranus TpaHc-
MOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMIIIEKCOB, YTBEPKACHHOTO MpHKa3oM MunoOpHayku PO

Ne 906 ot 07.08.2020
ABTOpBI:

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

Crapmuii npernogaBaTesb Kageapbl MaTeMaTHKH, (U3UKKM W WHPOPMAITMOHHBIX TEXHOJIOTHMA
ITyenuuneBa H.B.

Penensent:
3aBenyromuii kKadeapoi ctaHAapTU3aluy, METPOJIOTHH U TEXHUYECKOTO CEpBHCA, K.T.H., JOLIEHT
Xarynues B.B.

[Iporpamma paccMoTpeHa Ha 3acelaHUH Kadeapbl MaTeMaTHKH, GU3UKU U WH(POPMAITHOH-
HbIX TexHosoruil. [Ipotokon Ne 10 ot «10» utons 2021 r.

[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YI€OHO-METOANYECKONH KOMUCCUN WHKEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 11 ot 15 nronst 2021 r.

[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA MpO-
ToKOJI Nel0 ot 24 urons 2021 roga.

IIporpamma nepepaboTraHa 1 A0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTHKU, (PU3UKK U UHPOPMAIMOH-
HbIX TexHOsIoTul. [TpoTokon Ne 7 ot «14» mapra 2022 r.

IIporpamma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOAMYECKOM KOMUCCHU MH)KEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuit 'AY, nporokosn Ne 8 ot 17 mapra 2022 1.

[IporpamMma yTBepxkneHa PerieHneM yuyeOHO-METOIUYECKOTO COBETa YHMBEpPCUTETa IPO-
ToKkoJ Ne® ot 21 anpens 2022 roza.

ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[IporpamMma paccmoTpeHa Ha 3acejaHuu Kadeapbl MaTeMaTUKU, PU3UKA U UTHPOPMAIIUOH-
HbIX TexHOsIOTud. ITpoTokon Ne 9 ot «01» nrons 2023 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJUYECKONH KOMUCCUU HHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 utons 2023 r.

[IporpamMma yTBepxkneHa PerieHneM yuyeOHO-METOIUYECKOTO COBETa YHMBEpPCUTETa IPO-
Tokoa Nel0 ot 22 utons 2023 roxa.

ITporpamma nepepaboTtaHa 1 J0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu ®I'OC BO.

[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbl MaTeMaTUKH, PU3UKU U HTHPOPMAIIUOH-
HBIX TexHonoruit. IIpotokon Ne 6 ot «14» mas 2024 r.

ITporpamma paccMOTpeHa Ha 3aCeJaHNU YIeOHO-METOANYECKOW KOMUCCHN HHKXEHEPHOTO
uHcturyra ®I'bOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024r.

[Tporpamma yTBepXk/IeHa Ha 3aCeaHUN YIeOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npotokos Ne9 ot 23 mas 2024 r.

[Tporpamma nepepaboTtaHa u A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.
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[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl MaTeMaTHKH, (GU3UKH U HHPOPMAITUOH-
HbIX TexHosiorui. [IpoTokon Ne 8 ot 7 anpesns 2025
[Tporpamma paccMOTpeHa Ha 3aceZaHUM y4eOHO-METOINYECKOW KOMHUCCHU MHXKEHEPHOTO

uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 8 ot 14 anpens 2025 r.

[Iporpamma yTBepxkaeHa Ha 3acelaHUM y4eOHO-METOJHMYECKOTO0 COBETa YHHUBEPCUTETA
nporokos Ne® ot 23 anpens 2025 r.

OpuruHan JOKyMeHTa XpaHUTCS Ha Kadeape MaTeMaTHKH, QUMK U WH(POPMAIMOHHBIX
TEXHOJIOTUH.
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