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Hean ocBOeHNSI AUCHUNJIMHBI (MOAYJIs1)

[ensiMu OCBOCHUS JUCIHUIUIMHBI (MOMYJISA) SIBJISIETCS] OBJa/ieHne 00y4YaloUMMUCS OCHOB-
HBIMH METOJIaMU TE€OPUHU MHTEIUICKTYAIbHBIX CHCTEM, MPUOOPETCHHE HABBIKOB IO MCIOJIB30Ba-
HUIO UHTEJUIEKTYaJbHbIX CUCTEM, U3YYEHHE OCHOBHBIX METOJOB MPEJICTABICHUS 3HAHUW U MO-
JEIIMPOBAHUSL PACCYKICHUM.

2. MecTo JucUMIIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

CoracHo yuyeOHOMY IIJIaHy 10 HampaBieHUIO moarotoBku 35.04.06 Arpourxenepus «Cu-
CTeMbl HCKYCCTBEHHOTO MHTEIUICKTa» OTHOCHTCS K bioky 1. Jlucrumiuasl  (MOIY/IH)
(b1.B.1B.02.03).

Jyia ocBoeHUs! TUCHUILIMHBI (MOAyssl) «CuCTeMbl UCKYCCTBEHHOTO MHTEIIEKTa» 00ydaro-
IIMECs] UCTIOJIB3YIOT 3HAHUS, YMEHUS, HABBIKU, CHOPMHUPOBAHHBIC B XOAC M3YUCHUS TUCITUTLINH
«KoMITbIOTepHBIE TEXHOJIOTHH B HayKe U 00pazoBaHumny, «HXeHEepHOE o0ecrieueHue TeXHOIO-
ruyeckux npoieccoB B AITK».

Martepuan AMCUUIIIMHBI (MOJYJI1) TECHO B3aMMOCBSI3aH C TAKUMHU JUCIHILUIMHAMU (MO-
OynsiMu), Kak «ONTUMHU3AIUS PSKUMHBIX U KOHCTPYKTHBHBIX IMapaMeTPOB TEXHOJOTHYECKOTO
obopynoBanus», «[eHIEHIINN Pa3BUTHS MHKEHEPHOTO OOECIEUEHUs] B CEIIbCKOM XO3SICTBE.
3HaHUA, YMEHHS U HaBBIKU, CHOPMUPOBAHHBIE B X0OJI€ U3YUYCHHUS TAaHHOW AUCHUITIUHBI (MOJTYIIS)
HEOOXOIMMBI B JAILHEUIIIEM JIJISI IPOXOKICHUS TPOU3BOICTBEHHOW TEXHOJIOTHICCKOU (ITPOCKT-

HO-TEXHOJIOTHYECKON ) MPaKTUKH, MTOAT0TOBKH K ['THA.
3. [lmanupyembie pe3yJbTaThl 00y4eHHUsI MO AUCHHUILIMHE, COOTHECEHHBIE C TUIAHUPY-

eMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeJbLHOI MPOrpaMMbl

OcBoeHme TUCIUILTUHBI (MOIYIIS) HAIPABJICHO Ha (OPMHUPOBAHUE CIEAYIOIINX KOMITETEH-

HAH:
Kon n Kon u nHanme- Kpurepuu onieHuBaHus pe3yabTaToB 00y4eHUs
HauMEHOBa- HOBaHHE UH-
HUE YHHUBEp- uKaTopa J10- =
YH o p A pa HU3KUH (10110~
CaJIbHOM CTHKEHHS o
POTOBBIH,
KOMIIETEH- YHUBEpCAJIb- . . IPOJIBUHY-
KOMIIETEHIIUS MIOPOTOBBIH 6a30BbIi .
02078 HBIX KOMIIe- TBIN
. He chopMHUpo-
TEHIUH
BaHA)
Kareropus ynusepcaibHbIX KOMIETEHIMH - CHCTEMHOE U KPUTHUECKOE MBILIUIEHNE

VYK-1 Cno- | UJd-1yk1 He moxer Cnabo ananuzu- | Xoporio OtinyHO
co0eH ocy- Ananusupy- aHAJIU3UPO- py- aHAJIM3HUPY- | aHAIU3UPY-
LIECTBIIATH eT mpobJieMHy | BaTh MpoOsieM | eT NpoOJIeMHYI0 | €T MpoOJIeMH | eT MpoOJIeMH
KPUTHYECKHH | 10 CUTYallMIO K | HYIO CUTYyalu CUTYaIMIO KaK | YIO CUTyalld | YIO CUTyalHu
aHaJIU3 MPO- | aK CHCTe- 10 KaK CHCTEe- | CHCTe- 10 KaK CH- 10 KaK CH-
OJIEMHBIX MY, BBISIBJISISL € | MY, BBISBJISISL € | MY, BBISBIISIA €€ | CTe- cTe-
CUTyalluil Ha | € COCTABIISIONL | € COCTaBIAIOL] | COCTaBIISIO- MY, BBIBIISISL | MY, BBISIBIISIS
OCHOBE CH- ue ¥ CBS3U ue U CBS3U 1€ U CBS3U €€ COCTABJISIO | €€ COCTaBIISIIO
CTEMHOI'0 MEXy HUMH MEXIYy HUIMH | MEKIY HUMU M€ U CBA3M | LIUE U CBS3U
MO/IX0/1, MEXYy HUIMH | MEXy HUMH
BbIpabaThI- NA-2yc1 - He moxer Cnabo Moxer Xopomo Mo- | OTau4HO
BaThb cTpare- | Ompenens- omnpee- omnpee- KET OMpesie- | MOXET orpe-
TUIO JIEU- €T MpoOenbl B | JIATh MPOOENbl | JIATh MPOOEIbl B | JIATH poden | Je-
CTBHU uHpopmanuy, | B uHGOpMaluu | HHPOpMAIIH, bl B UH(OpMa | JIATH IpoOes

HEo0X0au- , He00X 01~ HEo0X0/1u- IIUH, HEOO- bl B UHpOpMa

MOU JIJIs penie | MOM JJIsl penie | MOH ISl pelieH | XOIu- IIUH, HEOO-

HUS MPOOJIEMH | HUSA IPOOJIEeMH | sl MPOOJIEeMHON | MO Ui pemr | Xoau-

oil cutya- Ol curya- CHTYya- eHus pobJie | MOM IS pert

UM, U TIPOEKT | IUU, U IPOEKT | MM, M IPOEKTH | MHOM CHUTY- | eHus mpoOie

upy- upy- py- alluy, ¥ Ipo€ | MHOM CHUTY-
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B pesynbrare u3ydeHus AMCUUIUIMHBI (MOAYJIS1) O0YJarOmUIiCs TOIDKEH:




3HATh OCHOBHBIC HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTEKTYPhI TTTyOOKHX HEMPOHHBIX Ce-
Tel, IPUMEHSAEMBIX B PEIICHUH MPAKTUYECKUX 3a]ad; MPUHLUIBI IPUMEHEHUs] HEHPOHHBIX ce-
Tel B 3a/1a4ax ¢ npuMeHenuem MU,

yMEThb HacTpauBaTh HEOOXOIUMOE OKpY)KEHHE Uil paboThl C HEMPOHHBIMU CETSAMU;
OCYILIECTBIATh KPUTUYECKHI aHANIN3 MPOOIEMHBIX CHTyallMii Ha OCHOBE CHCTEMHOTO MOJXO0/a,
BbIpa0aThIBATh CTPATETHIO IEHCTBUIA;

BJIa/IETh HABBIKOM IIPOBEJCHMS MTOJIHOTO LIMKJIA BBIYUCIUTEIBHOIO IKCIEPUMEHTA, OTpa-
KEHHUS X0J1a BBIIIOJHEHUS NIPOEKTa U MOJYUYEHUs Pe3yIbTaTOB B OTUETAX U JOKYMEHTALUU; BJla-
JIEET HaBBIKOM MCIIOJIb30BaHMS CYLIECTBYIOIIMX MIPOrPaMMHBIX OMONIMOTEK U MOJENEH, co3aa-
HUS IPOTPaMMHBIX pean3alMi ITyOOKUX HEHPOHHBIX CETEH.

3.1 MaTpuua cooTHeceHHsI TeM/pa3/1eJI0oB y4eOHOi JUCHUNIMHBI (MOaYJIs1) U (popMUpYe-
MBbIX B HUX YHHBEPCAJIbHbIX KOMIIETEHIUH

Tembl, paznensbl AUCITUTUTHHBI Kowmrme- Ooee
(Mostyist) TEHLIUHU KOJIMYECTBO
KOMIICTCHITUI
VK-1
1. Cuctemsl rmy6okoro oOyue- + 1
HHUS
2. OOyueHue c MOAKperieHuU- + 1
eM

4. CTpyKTYpa U colepkaHue IUCUUILIUHBI (MOLYJIs1)

061112151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 2 3a4ETHBIX CAWHUILL — 72 aKk.4acos.

4.1. O0beM IMCUMILUIMHBI M BUABI y4e0HOI padoThI

KonnyectBo yacoB
110 OYHOM 10 3204YHOMU
e O— dbopme oOyue- | dopme oOyue-
HUS HUS
(3 cemectp) 2 Kypc
OO61ast TpyA0eMKOCTh TUCIUTUTHHBI 72 72
KonraktHas paboTa ¢ 00y4arommuMucs, B T.4. 42 30
AynUTOpHBIE 3aHATHS, B T.4. 42 30
Jlexmun 14 10
ITpakTHyeckue 3aHATHA 28 20
JlaGopaTopHbie pabOTHI - -
CamocrosTenbHas pabora 30 38
[TpopaboTka yueOHOTO MaTepHuaa 1o AUCIUIUTHHE (KOHCTICK- 10 14
TOB JICKIIMH, y4eOHMKOB, MaTEpHAJIOB CETEBBIX PECYPCOB)
BrinonHenne nHAMBUYAIbHBIX 3aJaHUI 10 12
[ToaroroBka K TECTUPOBAHHIO 10 12
KoHnTpounb - 4
By uroroporo KoHTpOIs 3a4eT 3a4eT




Jlekuu

Ne Paznen nucuumniuuHel (MO ), TEMBI O06bem Dopmupy-
JEKIUH U UX COAEpIKaHue B aK. yacax IOLIMEKOM-
METeHLIUU
OyHas 3a04-
bhop- Hast
Ma dbopma
o0yde- | oOyueHuUs
HUS
Cucrembl 1;1y00K0ro o0y4eHus
1. Hefiponnsie cetn. DyHKIUU  ONIHMOKH 2 2 YK-1
HEHUPOHHBIX ceTell U 00ydeHHe C MOMO-
b0 OOpaTHOIO PacHpOCTPAHEHUsS TIpa-
quenta. [lonstie 63T4a 1 51oxu.
2. p 2 2 YK-1
aboTa ¢ M300paKEHUSIMU C TMOMOIIBIO
HEHPOHHBIX ceTen. CepTouHbIE
HelipoHHble cetu. Ornepalnuu CBEPTOK,
max-pooling. IlomynspHbIE apXUTEKTY-
pbl  CBEPTOYHBIX HEWPOHHBIX CETE:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancdeproe odyuenue.
3. |O6pabotka TekcToB. Pabora ¢ ecrecTBeH-| 2 2 YK-1
HBIM SI3BIKOM C TTOMOIIBIO HEMPOHHBIX Ce-
reil. BekTopHble npeacTaBiIeHUs A TEK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEHpOHHBIE CETH,
LSTM, GRU. Tpanchopmeps, BERT,
GPT.
OO0y4eHue ¢ NOAKpenIeHueM
4. ITonsiTua arenra, cpeibl, COCTOSIHUS, 4 2 VK-1
JeWcTBUU U Harpaapl. ODyHKIHS LEH-
HocTu coctosiHus (Value function) u
dbyHKIMS KauecTBa AecTBus (Q-
funtion). OnTMHU3aLMsI CTPATETHH C
MOMOIIBI0 MAKCUMM3aIUU (HYHKIUH
IIEHHOCTH U KadecTBa. Q-oOydeHwue.
5. | I'mybokoe o0yueHHe ¢ TOAKPEIUICHHEM. 4 2 VK-1
Deep Q-Networks, Actor-critic. s
ypoBHs 3kcnepTHbIii: REINFORCE,
A2C, PPO, DDPG.
Bcero 14 10
4.1. IIpakTHYeckHe 3aHATHA
Ne  |Pazgen aucuuIuivHbl (MOAYIIS), TEMBI OOmnem B ak.yacax | Dopmupyromue
JIKIMHA U UX COJIepIKaHMe p— pp—— KOMIICTEHITHH
¢bopma dopma
oOyueHusi | oOyuyeHus
1. Knaccudukanus nzo0paxeHuit 1 TpaHc- 4 2 YK-1

(dhepHOE 0OyUueHue.




2. Pabora ¢ TekcTamMu U X BEKTOPHBIMHU 8 4 YK-1
MPEJCTaBICHUSAMHU TEKCTOB
3. [IporpaMmMHO-anTrOpUTMHUYECKOE OCBOE- 6 4 YK-1
HUE MaTepuaa
4, [Mpumenenue Q-Networks mis pererus 6 6 YK-1
IIPOCTBIX OKPYKEHUH.
5. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 4 4 YK-1
HUE MaTepuasa
Bcero 28 20
4.4. JIabopaTopHbie padoThI
JlaGopatopHbie pabOTHI HE MPETYCMOTPEHBI.
4.5. CamocTosiTe/IbHas1 padoTa 00y4arommxcst
O6beM ak. yacoB
Paznen qucuummnbl .
AT AMCTL Bun camocTrositenbHOM paboThI O4YHad
(Momyms) 3a04Has
dbopma
dbopma
0byxe- oOyueHus
HUS v
[TpopaboTka yyeOHOro MaTepuana mo JUCIu-
TIMHEe (KOHCTIEKTOB JICKIUH, YYeOHHKOB, Ma- 5) 7
1. BseneHue B CUCTEMBI
. TEPHAJIOB CETEBBIX PECYPCOB)
MIPOTYKITHH =
BeinonHene nHANBHyaTbHBIX 3adaHUI 3) 6
[ToAroToOBKA K TECTUPOBAHUIO 5 6
[TpopaboTka yueGHOro mMarepuaia no AUCHU-
IUIMHE (KOHCIEKTOB JIEKINM, Yy4eOHUKOB, Ma- 3) 7
2. Cucremsl TIIyOOKOTO
5 TEPUAJIOB CETEBBIX PECYPCOB)
o0y4yeHHUs =
i BeinonHene nHANBHyaTbHBIX 3aaHUH 3) 6
ITonroToBKa K TECTUPOBAHUIO S) 6
Uroro: 30 38

4.6. BoInosiHeHH e KOHTPOJILHOM padoThI 00y4al0IMMHCH 32049HOH (POPMBI

[TpuctynaTh K BBIIOJIHEHUIO KOHTPOJIBbHOM paboThl HEOOXOAMMO IOCHe U3yUEeHUsl MaTe-
puala o JUTepaTypHbIM HUCTOYHUKAM, YOEIMBIIUCH IIyTEM OTBETOB Ha BOIPOCHI JJIi CaMOIIpO-
BEPKH, UTO MaTE€pHaJl TEMbI YCBOEH.

[{enbto KOHTPOJIBHOM pabOThI 1O AUCLHUILIMHE SIBISETCS PACCMOTPEHHUE TEOPETHUYECKUX
aCIEKTOB ¥ IPUMEHEHNE OCHOBHOI'O MHCTPYMEHTAPUS YIIPABJICHUS HAyUYHBIM UCCIIEJOBAaHUEM.
TpebGoBanus Kk opopMIIEHHUIO.
KonrtponbHas paboTa MOXeT ObITh BBIOJHEHA B YUYEHHUECKOW (IIKOJBHOW) TeTpaau
WM Ha Juctax ¢opmara A4 neyaTHBIM WIM PYKOINUCHBIM (YETKHUM, YUTAEMbIM) CIIOCOOOM.
BrlnosnHeHHBIE 33aHMsI PacoaraloTCsl O MPEACTABIEHHOMY NMOPsiAKY. CIMCOK MCHOJb3Yye
MO JTUTEpaTyphl MPUBOJIUTCS B KOHIIE paOOTHI.
Ha tuTynpHOM nHcTe pacmojaraercs cieayrouias WHGOpMalus: Ha3BaHUE JUCIUILIN
Hbl, @.J1.0. oOyuaromuiics, Kypc, TpyIina, HOMep 3a4€THOW KHMXKKH, HOMEp BbIOpaHHOTO Ba

pyuaHTa U HOMCpPA BBIITOJIHCHHBIX 3aJlaHui 110 NOpAAKY B CIICAYIOIICM BUJIC:

Cpoxu BbINIOJIHEHUS. BbIMonHeHHass KOHTpoJibHAs paboTa MOAMHMCHIBAETCS O0y4aro-
IIMMCSI U CIIaeTCs Ha MPOBEPKY MpernojaBaTeslio Ha Kadeapy B yCTAaHOBICHHBIE CPOKH, KaK
npaBuio, 3a 10 mHel mo Hadana ceccuu. [Ipo Bepka KOHTPOJBHON pabOTHI MperogaBaTeieM




OCYILECTBIISICTCSI B TeUCHHE Henlenu mocie ee caaud. KoHTposibHas paboTa JoiKHa OBITh
3a4TeHa K Hayayly 9K3aMEHaIlMOHHOMN CECCHUM.

4.7. Conep:xxaHue pa3iesioB JUCHUILTHHBI (MOTYJIs)
1. Cucremsl r1y00KOT0O 00Yy4EHUSI.

Hetiponnsie cetr. @yHKIIMN OMMOKH HEMPOHHBIX CETe M 00YUYEHHUE C MOMOIIBIO 00paT-
HOTO pacrpocTpaHeHus rpaauenTta. [lonsTae 63T4a U 3MoXu.

PaboTta ¢ n3o0pakeHUsIMH C TTIOMOIIbIO HEUPOHHBIX ceTell. CBepTOYHBbIC HEHPOHHBIC Ce-
. Onepanuu cBepToK, max-pooling. [TonynspHble apXUTEKTYphl CBEPTOYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe odydeHue.

O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C MOMOIIBIO HEMPOHHBIX CETEH.
Bekropuble npeacraBieHus mis Tekcta: word2vec, skip- gram, CBOW, fasttext. PekyppeHnTHbie
uerponnsie cetr, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

2. OOyueHue ¢ MOAKPEIICHUEM.

[TonsTus arenra, cpenbl, COCTOSIHUS, NEUCTBUN U Harpajpl. OyHKIMUSA [IEHHOCTU CO-
crossaug (Value function) u pynkuus kauecta aerictBusa (Q-funtion). Ontumuzanus crpa-
TErWH C MOMOIIBIO MaKCUMU3AIMH (DYHKIMH EHHOCTH U KadecTBa. Q-o0ydeHue.

['nybokoe obyuenue ¢ noakperuiearemM. Deep Q-Networks, Actor-critic. J{ist ypoBHs 3Kc-
neptubeiii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTeIbHbIC TEXHOJIOTHH
[Tpr M3y4eHHH MUCHMILTUHBI (MOJYJIS) MCIIOJIB3YIOTCS WHHOBAIIMOHHBIC 00pa3oBaTeIIbHEIC
TEXHOJIOTUM Ha OCHOBE MHTETPAlMUd KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTHUPOBAHHOTO
MOJIXOI0B C DJIEMEHTAMHU TPAJUIIMOHHOTO JIEKIMOHHO-CEMUHAPCKOTO U KBA3UMPO(pECCHOHAIb-
HOTO OOy4Y€HHUs C HCIIOJIb30BAHMEM HMHTEPAKTUBHBIX (DOpPM MpOBEACHUS 3aHATHI, HCCIeaoBa-
TEIBCKOU MPOCKTHOM JCITEILHOCTH U MYJIbTHMEIUHHBIX YICOHBIX MaTEPHAIIOB

Bun yuebnoit pa- OO6pazoBarenbHble TEXHOIOTUN
60ThI

DJEeKTpOHHBIE MaTepHajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIB30-
Jlexuun BAHNME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIA MaTepHall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TPYNIOBBIX AYAUTOPHBIX 3alaHuUM,
3aHATHS WHIWBUAYAJIbHbIE TOKJIa/bl.
CamocTosiTenbHbIe Brimonnenue pedepatuBHONH pa®OTHI; MOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6. OneHoYHbIe CPEACTBA AMCHUIINHBI (MOYJI51)
OCHOBHBIMHU BHJIaMU JTUCHUIUIMHAPHBIX OLEHOYHBIX CPEACTB MPU PYHKIIMOHUPOBAHUU MOYJIb-
HO-PEUTHUHIOBON CHUCTEMbI OOYUYEHMsI SBJISIOTCA: HA CTaUM pyOeXHOTo peWTuHra, opmupye-
MOTO MO pe3yjbTaTaM MOJYJIBHOTO KOMITBIOTEPHOTO TECTHPOBAHHSI — TECTOBBIE 3a/laHuUs; Ha
CTaJ1H MOOIPHUTEIBHOTO PEUTHHTA, (POPMUPYEMOTO IO pe3ysibTaTaM HalWCaHHs U 3aLIUThI pe-
(deparoB 1Mo akTyanbHOU MpobIeMaTHKE, HAa CTaJUU IPOMEXYTOUHOTO PEHUTHHTa, ONpPEaeIsIeMO-
O 10 pe3yJabpTaTaM CAAYU 3a4€Ta — TEOPETHUECKHE BOIPOCHI, KOHTPOIMPYIOIINE TEOPETUIECKOE
coJiep)kaHue y4yeOHOro Marepuana, U KOMIIETEHTHOCTHO-OPUEHTUPOBAHHbBIE 3aJjaHHsl, KOHTPO-
JUPYIOLIUE TMPAKTHUECKUE HABBIKM M3 PA3IMYHBIX BHJOB NPO(EecCHOHAIBHOW esSTeNbHOCTH
oOyuatomerocst no OIIOII nanHoro HampaBieHUs, popMHUpPyeMble TPU U3YYEHUH JAUCHUTLIMHBI
(Monyns) «KonupoBanue U 3aimuTta MHGOpMAII»
6.1. [TacopT (poHIa OLIEHOYHBIX CPEACTB MO AUCHUILIHHE

Ne | Kontpomupyemsie pasaens] Kox koHTposmmpyemon OnEeHOYHOE CPENICTBO
n/m | (TeMbl) JUCUUIUIMHBI (MO- KOMIIETEHIIUH HaumenoBanue KonnuecTtso
JLyJIst)




1. | Cucremsl rmybokoro o0y- YK-1 TecToBble 3aaHUA 21

YEHUS Tems! peeparos 4

Bormpocs! i1s 3auera 12

2. | OOyueHHe ¢ MoaKpernie- YVK-1 TectoBBIe 3a7aHuA 24

HUEM Temsl peeparos 4

Bormpocs! 1i1s 3auera 13

6.2. Ilepeyenb BompocoBs s 3avera (YK-1)
1. Heiiponnsie cetu.

2. OyHKIMY OMIMOKKM HEMPOHHBIX CeTeil U 00ydeHHe ¢ MOMOIIBI0 00PaTHOTO PaclpocTpa-

HCHUA I'paarCHTA.

3. [TonsiTre 63T4a U SMOXU.

4. Pabora ¢ n300paxxeHUs MU ¢ IOMOIIbIO HEMPOHHBIX CETEH.

5. CBepTOYHBbIE HEUPOHHBIE CETHU.

6. Onepanun cBepTOK, max-pooling.

7. [TomynsipHbIe apXUTEKTYPbl CBEPTOUHBIX HEHPOHHBIX ceTeii: AlexNet.

8. [TonynsipHble apXUTEKTYpPbl CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.

9. [TomynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceteil: Inception (GoogLeNet).
10.  IlomynspHBIE apXUTEKTYpPbl CBEPTOUYHBIX HEUPOHHBIX ceTeil: ResNet.

11.  Tpancdepnoe obydeHue.

12. OO6paboTKa TEKCTOB.

13.  PaboTa ¢ eCTECTBEHHBIM SI3bIKOM C MTOMOIIBI0 HEHPOHHBIX CETEH.

14. BekropHbie nipescTaBieHus A Tekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHnsie Heliponnsie cetu, LSTM, GRU.

16.  Tpancdopmeps:, BERT, GPT.

17.  TlousTus areHra, cpebl, COCTOSTHHUS.

18. [ToHsTHS NEWCTBUI 1 HAarpajsbl.

19. Oyuknus neHHoctu coctostaus (Value function) m dyHkius xadectBa aevictBus (Q-
funtion).

20.  OnTtumuzanus CTpAaTEerHHl C MOMOIIBI0 MaKCUMH3alMU (DYHKIMNA IEHHOCTH U KauecTBa.
Q-o0yueHwue.

21.  I'mybGokoe oOydeHUE ¢ OJKPETIICHUEM.

22.  Deep Q-Networks, Actor-critic.

23.  Jlas yposus skcneptHblii: REINFORCE, A2C.

24.  Jlns yposus skcnepTHbiid: PPO, DDPG.

25.  IlpuMeHeHUE reHeTHYECKHUX AITOPUTMOB MPU KOHCTPYUPOBAHUM HEHPOHHOM CETH.

6.3. llIka1a OLEHOYHBIX CPEIACTB

YpoBHH  OCBOE-
HHUS  KOMIIETEH-
805051

Kpurepun onennBanus

OneHouHbIe CpeacTBa
(xon-Bo GanoB)

IIponBUHYTBIM
(75-100 6ammoB)
«3a4TECHO»

OTAMYHO 3HAET OCHOBHBIEC HAMPABIICHUS aHa-
Ju3a JaHHBIX; APXUTEKTYPhl TIYOOKHX HEHPOHHBIX
CeTel, NMPUMEHSAEMBIX B PEIICHUM NPAKTHYECKUX 3a-
Jla4; TPUHIUIBI IPUMEHEHUS] HEHPOHHBIX CETEH B 3a-
Jnavax ¢ npuMmeHennem MU; otiimyHO HacTpauBaeT He-
00xoanMoe OKpYy)KEeHHE isi paboThl ¢ HEHPOHHBIMU
CETAMM; OCYIUECTBIISIET KPUTUYECKUU aHaIu3 INpo-
OJIEMHBIX CHUTYyaIlUii Ha OCHOBE CHCTEMHOTO TOAXO07a,
BBIpa0aThIBaTh CTPATETUIO NEHUCTBUIA; BIIAJEET HAaBBI-
KOM TPOBEJCHHS TOJHOTO IMKJIA BBIYUCIUTEIHLHOIO

TECTOBBIC 3a1aHUS
(30-40 6ammoB)
WH/IMBUYAJIbHOE 3a-
JaHue

(8-10 6amoB);
BOIIPOCHI IS 3a4eTa
(37-50 6aynoB)
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SKCHEPUMEHTA, OTPAXKEHUS XOJa BBIITOJIHEHHS MPOCK-
Ta U MOJy4EHUS PE3yJIbTaTOB B OTYETAX U JOKYMEHTAa-
LMW Ha JOCTAaTOYHO BBICOKOM YPOBHE; BJIAJCET HaBbI-
KOM MCIOJIb30BaHUsl CYLIECTBYIOIIUX MPOrPaMMHBIX
OMOIMOTEK M MOJIeNei, Co3laHusl MPOrPaMMHBIX pea-
Tu3anui TIyOOKUX HEHPOHHBIX CETe Ha JIOCTATOYHO
BBICOKOM YpPOBHE.

bazoBwrit
(50-74 6aia)
«3a4TEHOY

XOpo1Io 3HaeT OCHOBHBIC HAIPABJICHUS aHAIW3a JaH-
HBIX; APXUTEKTYypbl TJIyOOKMX HEHpOHHBIX CeTeil,
IPUMEHSEMbIX B PpELIEHMM IPAaKTUYECKUX 3a]ady;
IIPUHLIMAIIBI IPUMEHEHUSI HEMPOHHBIX CETEH B 3ajadax
¢ npumeHenneM MMU; xopomo HacTpauBaeT HE00XO-
JMMO€ OKpY)KE€HHe Js1 paboThl ¢ HEMPOHHBIMU CETs-
MH; OCYILECTBIIICT KPUTHUECKUI aHAJIN3 MPOOIEMHBIX
CUTyallUd Ha OCHOBE CHUCTEMHOro IOAX0Ja, BbIpada-
TBIBATh CTPATErUIO0 JACHCTBUI; BJIAJECET HABBIKOM IPO-
BEJICHUS ITOJIHOTO LIMKJIA BBIYMCIUTEIBHOIO KCIEpHU-
MEHTa, OTPAXEHUs XOJa BBIIOJHEHUS MPOEKTa U I0-
Jy4eHHs Pe3yJbTaTOB B OTUETaX U JOKyMEHTallUU Ha
XOpOLIEM YpPOBHE; BJIaJICET HABBIKOM HCIIOJIb30BAHMS
CYILIECTBYIOIIUX IPOTrPaMMHBIX OMOIMOTEK M MoJje-
Jeil, co3laHus MPOrpaMMHBIX peaau3aluil r1yOOKHX
HEHUPOHHBIX CETEH HA XOPOIIEM YPOBHE.

TECTOBBIC 3aaHuUs
(20-30 6amnoB)
HHIUBHIyaIbHOE 3a-
naHue

(5-7 6annos);
BOIIPOCHI JIUIS 3aUeTa
(25-37 6annoB)

[Toporossiii
(35-49 6am10B)
«3aUTEHOY

Cnabo 3HaeT OCHOBHBIC HAIIPABJICHUS aHaIHW3a JlaH-
HBIX; AapXHUTEKTYpbl TJIyOOKHMX HEHPOHHBIX CceTel,
MPUMEHSEMBIX B PEHICHUH MPaKTUYECKUX 3aj]1ady;
NPUHIUIIBI TPUMEHEHUSI HEUPOHHBIX CETEl B 3ajadyax
¢ npumenenuem WMU; cmabo HacTpanBaeT HEOOXOIH-
MO€ OKpYKEeHHUE JIsl pabOThl ¢ HEHPOHHBIMH CETSIMH,
OCYIIECTBIISIET KPUTUUECKUM aHANIN3 MPOOJIIEMHBIX CH-
TyallMii Ha OCHOBE CHCTEMHOTO TMOJXOJa, BbhIPaOaThI-
BaTh CTPATETHUIO JCWCTBHIL; BIAJEET HABBIKOM IPOBE-
JIEHUs TOJHOTO IMKIJA BBIYUCIUTEIBHOTO 3KCIEpPHU-
MEHTa, OTPaXEHUSI XOJa BBIMOJIHEHUSI MPOEKTa U TO-
Jy4€HHUs pe3yJbTaTOB B OTYETAaX W JIOKYMEHTAllUM Ha
c1aboM YpOBHE; BJIaJIEET HABBIKOM HCIIOJIH30BAHUS
CYIIECTBYIOIIUX MPOTPAMMHBIX OUOIMOTEK W MoJe-
Jei, co3laHus MPOTrpaMMHBIX peaau3aluil rIyOOKHX
HEHPOHHBIX ceTell Ha c1laboM YpOBHE.

TECTOBBIE 3aaHuUs
(15-20 6amioB)
HHIUBHyaIbHOE 3a-
JaHue

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

Huzkuit
(10TIOPOTrOBBIi)
(xoMmeTeHUus He
copMHpOBaHa)
(menee 35 6ai-
JIOB)
«HE3aYTECHOY

He 3mnaer teopeTndeckue OCHOBBI OOYUYEHHsSI aHATM3a
JaHHBIX ¥ MAIIMHHOTO OOyueHus; creuuduKky BHE-
PEHUS CUCTEM MAITMHHOTO OOYYEHHS B «OTPACIH», HE
yYMEET aHaJM3UpPOBaATh 3a/ady, HE OCYIIECTBISACT Je-
KOMIIO3HUIIMIO 33/1a4M; HE YMEET MPUMEHSTh JOCTaTO4-
HOE KOJIMYECTBO IBPUCTUK; HE UHTEPECYETCS HOBBIMHU
TpeHJaMu B CBOEH mpodeccHOHaIbHON OTpaciu; He
BEPHO OLICHUBAET CJI0KHYIO CUTYalMI0, HE BEPHO Olle-
HHUBAET PUCKHU U TTOCJIEACTBUS CBOMX JCHCTBUH.

TECTOBBIE 3aaHuUs
(0-13 6amoB);
HHIUBHIyaIbHOE 3a-
JaHue

(0-3 6amna);
BOIIPOCHI IS 3a4eTa
(0-18 6amoB)

Bce KOMIIIEKTHI OIIEHOYHBIX CPECTB (KOHTPOIBbHO-H3MEPUTEIBHBIX MaTepUaIoB), HE00-
XOJIUMBIX JJIsl OLICHKW 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITAa JEATEIbHOCTH, XapaKTepH3y-
folue dTanbl GOpMUPOBAHUS KOMIETSHIIMIA B MPOIECCE OCBOSHUS MUCIUIUIMHBI (MOIYIs) TO-
IpoOHO IPECTaBIEHbI B TOKyMeHTe «DOHA OIEHOYHBIX CPEICTB AUCHUUIIIUHBI (MOIYJIS)».
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7. YueOHO-MeTOAUYecKOe U MH(POPMAIHOHHOE o0ecriedeHne JUCIIUIIMHBI
(MoxyJis)
7.10cHoBHas y4yeOHasi JUTEpaTypa:

1. CucTtembl HCKYCCTBEHHOTO MHTEIUICKTA: yueO. mocodue st By3oB/Cunopkuna M.I.M.:
Kuopyc, 2014. - 245 c.: . - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI HCKYCCTBEHHOTO MHTE/UICKTa : ydueOHoe mocodue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunora, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — Texkcr : smekTpoHHbIH / JlaHp : 310eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI MCKYCCTBEHHOTO MHTEJIEKTa : ydeOHoe mocobue / E. B.
Bbopogckas, H. A. JlaBsinoBa. — 4-¢ uzn. — Mocksa : Jlabopatopust 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — Texkcr : smekTpoHHBIN // JlaHp : 37MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

7.2 lonosHuTEILHAS YUeOHasl IUTEpaTypa:

1. Pribuna I' B. OcHOBBI OCTPOEHUSI HHTEIUICKTYAIBHBIX CHCTEM: y4el. mocobue s By-
30B/PpiOouna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Bororua BB. DneMeHTB MaTeMaTHYECKOW TEOPHH MAITMHHOTO 00y4YeHHUs: y4el. mocoone

g By30B Berorun B.B.; Mock. ¢usuko-texH. ue-T (roc. yu-1), PAH, UH-T npoGiem nepenauu
nHpopmanuu uM. AA. Xapkesuya. - M.: MOI'U - UIIIIU PAH, 2010. - 231 c. Cucremsl ucKyc-
cTBeHHOro mHTeiekTa. [Ipaktudyeckuit kypc: yued. mocobue aisa By3os / Uymokos BJI., Acra-
xoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiur, 2008. - 292
c.

3. Achunxuit JI.H. BBeneHne B HCKYCCTBEHHBIN HMHTEIUIEKT: yued. mocobue s BY-
30B/Acaunkuit JIL.H. - 2-e uzn., ucnp. - M.: Akanemus, 2008. - 174 c.

4. Ocunos I'.C. Meroabl UCKYCCTBEHHOI'O HMHTEJUIEKTA: mosorpadus [/Ocnnosr C, - M.
®usmatiaut, 2011. - 295 c. .

5. JIro b. Teopust u mpakTUKa HEOMpeneIeHHOTO nporpammupoBanusi/JIto b.; nep. ¢ anrm.
Tromenues H0.B., Karanos 10.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlabopaTopust 3Ha-
uuii, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcalbHBII UCKYCCTBEHHBIN MHTEIIEKT U JKCIIEPTHHIE
cuctemsl / Pyukun B.H., ®ynun B.A. - CII16.: BXB-Ilerepoypr, 2009. - 238 c.
7. Kypeiiunk BB., Kypeitunk B.M., Pogszun CU. Teopust 3BOIIOLMOHHBIX BBIYMCICHUI:

[Monorpadus] / Kypeituuk BB., Kypeituuk B,M., Ponzun CH, - M.: ®uzmarnur, 2012. — 260 c,
7.3 MeToanueckne yKa3aHus M0 OCBOEHUIO TUCIIUIIHHBI (MOTYJIsT)

1. IMTuennuneBa H.B. VYueOHO-MeTOomMuecKnii KOMIUIEKC [0 aucrumuinge «CHUcTeMsl HC-
KYCCTBEHHOT'O MHTEJUIEKTa JuId oOyuaromumxcs 1no HampasieHuo 35.04.06 «Arpounxenepus». /
H.B. [IuenmameBa H.B., Muuypunck,-2022. (yTBepkIeHO MPOTOKOJIOM 3aceaHus ydeOHO—
MeToaudeckoro coera yHusepcutera Ne 10 ot «26» anpens 2022 r.).

7.4 UndopmauunonHblie 1 Hu(poBbIe TEXHOJOTUH (MporpaMMHoe odecrieyeHne, COBpeMeH-
Hble Npo(eccHOHAIBbHBIE 0a3bl JaHHBIX U MH(POPMAILIHOHHBIE CIPABOYHBIC CHCTEMbI)

VYyeOHast nucHUIUIMHA (MOAYJb) MPEeIycMaTpUBAaeT OCBOCHHE MH(POPMAIMOHHBIX U LU ]-
POBBIX TEXHOJOTHA. Peanu3anus mu@poBbIX TEXHOJIOTHI B 00pa30BaTEeILHOM IMMPOCTPAHCTBE SIB-
JIIeTCS OJHOW M3 BaKHEHIIMX Ieel o0pa3oBaHus, MAIONIEH BO3MOXKHOCTh Pa3BUBATh KOHKY-
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PEHTOCTIOCOOHBIE KayecTBa 00yJaromuXxcs Kak OyIyluX BHICOKOKBAIN(UIIMPOBAHHBIX CIICIHA-
JIMCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pEIICHHS
3a7a4 npo(ecCHOHATBHOT0, COLUAIBHOTO, JIMYHOCTHOTO XapaKkTepa C MCIIOJIb30BAaHHEM pas3iiny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTWH. OcBoeHHe HHU(POBBIX TEXHOJOTUH B paMKax
JTaHHOW JWCIMIUIMHBI (MOMIYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJICKaIlUM
00pa3oM NoJy4arh JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHUBATHCS, OLEHUBATh U CO3/aBaTh
MH(OPMAIIHIO C TOMOIIBIO U(POBBIX YCTPOICTB U CETEBBIX TexHOyornid. @opmupoBanue nud-
POBOIl KOMIIETEHTHOCTH IMpeamnojaraer paboTy ¢ AaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH JUIS
KOMMYHHUKAIHH.

7.4.1 DNeKTPOHHO-OMOJIMOTEYHbIE CUCTEMbI M 0a3bI TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 03.04.2024
No 6/1 (CereBast aneKTpoHHasE OMOJIMOTEKA)

2. baza maHHBIX 37eKTpOHHBIX HH(popMaruoHHbIX pecypcoB ®I'BHY ITHCXB (morosop
1o 00ecreyeHuno J0CTyMa K AMeKTpoHHBIM uHpopMannoHHbM pecypcaM OI'BHY [THCXb ue-
pe3 tepmunan yaaneaHoro nocryna (TY I ®T'BHY LTHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHast OubmoTevHas cucrema «HaruoHanbHbIH TUPPOBON pecypc «PyKOHT»:
Komnekmun «ba3oBsiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (oroBop
Ha OKa3aHUe YCIYT M0 MpeoCcTaBiIeHH0 A0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexrporHoe usaarenscTso KOPAMTy (https://urait.ru/) (ToroBop Ha OKa3aHHUe
YCIIYT 10 PEJOCTaBICHHIO JIOCTYIa K 00pa3oBarenbHoi iarhopme OO0 «DieKTpoHHOE U3/a-
TensetBo IOPAUT» ot 07.05.2024 Ne 6555)

5. DnexkTpoHHO-OMOAMOTeUHast cuctema «Bepranckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE UCIIOIb30BaHKE Mpou3BeaeHuit oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HamumonaneHas snekTpoHHas OuOmuorekay (https://rusneb.ru/)
(moroBop o moakmtoueHuu Kk HOb u npenocrasnennn nocryna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornaiieHrue 0 COTPYJAHHYECTBE M0 OKa3aHUI0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U CO-
[UOKYIBTYPHBIX YCIYT MOJIH30BATENSIM YHUBEPCUTETA U3 YKCIIa UHBATUIOB MO 3pEHUI0, clado-
BHJISIINX, WHBAIUIOB JPYTUX KATerOpWUH C OTpaHHUYEHHBIM JOCTYIIOM K HWH(OpMAIMH, JIUI,
HMMEIOIIUX TPYTHOCTU ¢ uTeHueM miockomnedatHoro tekcta TOI'BYK «TamboBckas oOnactHas
yYHUBepcalibHas Hay4Has OuOimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (cormna-
1IeHue o cotpyanudectse ot 16.09.2021 Ne 6/hH)

7.4.2. Un(popManimOHHbIE CIIPABOYHbIC CHCTEMBI
1. CnpaBounas npaBoBast cuctema Koncynbrantllntoc (qoroBop mocraBku, agantaiuuu u
COIPOBOXKAECHUS FK3eMIuIsIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKkTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycmy-
T'H 110 conpoBoXkIeHH0 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe IpodeccHOHATBHBIE 0a3bl JAHHBIX

1. ba3a jaHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB MH(OPMaLMOHHO-00pa30BaTeNbHOM Mpo-
rpammbl «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza mannprix Hayunoii anextponnoit 6ubnmorekn eLIBRARY.RU — poccuiickmii nH-
(bopMaMOHHO-aHATUTUYECKUN TOpTai B 00JaCTH HAyKH, TEXHOJIOTHUH, MEIUIIMHBI 1 00pa3oBa-
Hust - https://elibrary.ru/

3. Iopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie jgaHHble @DenepalibHON CHyXObl TOCYAAPCTBEHHOM CTATUCTUKHU -
https://rosstat.gov.ru/opendata
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7.4.4. JIulleH3UOHHOE ¥ CBOOOIHO PACNPOCTPaHsieMoe NPOrpaMMHOe odecreyeHue, B TOM
YHCJIe 0Te4eCTBEHHOT0 ITPON3BO/ICTBA

Ne | Haumenosanue Pazpaborunk | JloctrynHocth | Ccbuika Ha Enm- PexBusutel non-
ITO (mpaBo- | (JIULEH3WOH- | HBIN peecTp poc- | TBEPKIAIOIIETO
obnanarens) | HOE, CBOOOI- CHUHCKHUX IPO- JOKyMeHTa (Tpu

HO pacnpo- | rpamm ains OBM HaJIM4YUN)
crpansiemoe) | u B/l (mpu Hanm-
YHHN)
1 Microsoft Microsoft Jnnensuon- - JIunensus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional nencTBus: Oec-
CPOYHO
2 | AwntuBupycuHoe | AO «Jlabopa- | Jlunensuon- | https://reestr.digit | CyOGuuneH3non-
IIPOrpaMMHOE topus Kac- HOE al.gov.ru/reestr/36 | HBbIif JOrOBOP C
obecrieueHue MIEPCKOTO» 6574/?sphrase_id | OOO «Codrekc»
KasperskyEndpoin (Poccust) =415165 ot 24.10.2023 Ne
tSecurity s 6uz- 0/H, CpOK J1eHi-
Heca CTBUS: C
22.11.2023 no
22.11.2024
3 | MoitO¢duc Cran- | OO0 «Hossie | JIunensuon- | https://reestr.digit | Koutpakt ¢ OOO
JTapTHBIH - o0TauHbIe HOE al.gov.ru/reestr/30 «PyOukon»
OdducHbI MakeT | TEXHOJIOTHUN) 1631/?sphrase_id | ot 24.04.2019 Ne
TS pabOoTHI C JI0- (Poccus) =2698444 03641000008190
KyMEHTaMH 00012
U IIOYTOHU CPOK JEHUCTBUS:
(myoffice.ru) OeccpodHo
4 | OducHbrit maker AO «P7» Jluniensuon- | https://reestr.digit | Korrpakt ¢ OO0
«P7-Oduc» HOE al.gov.ru/reestr/30 «Codrekcy
(tecKTOIHAas Bep- 6668/?sphrase_id | or 24.10.2023 Ne
cHsl) =4435041 03641000008230
00007
CPOK JIEHCTBUS:
OeccpovyHO
5 | OmneparmonHas 000 "Bba- JIunensuon- | https://reestr.digit | Kourpakt ¢ OO0
cuctema «AJbT 3aIbT CBO- HOE al.gov.ru/reestr/30 «Coprexc»
Oo6pa3zoBaHue» 00HOE TIPO- 3262/?sphrase_id | or 24.10.2023 Ne
rpaMMHOE =4435015 03641000008230
obecrieyenne" 00007
CPOK JIEHCTBUS:
OeccpovyHO
6 | IIporpammHuast cu- AO «AB- Jluniensuon- | https://reestr.digit | JIuneH3noHHBIN
crema Ui oOHa- THUILJIATAAT HOE al.gov.ru/reestr/30 norosop ¢ AO
PYXKEHUS TEKCTO- (Poccus) 3350/?sphrase_id | «AHTHUILIIarHaT)

BBIX 3aMMCTBOBA-

=2698186

ot 23.05.2024 Ne
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HUH B yUeOHBIX U

8151, cpok neii-

Hay4YHBIX pa60T ax CTBHA: C
«AHTHILIarHaT 23.05.2024 o
BY3» 22.05.2025
(https://docs.antipl
agiaus.ru)
7 Acrobat Reader Adobe CB0001HO - -
- IIPOCMOTpP IOKY- Systems pacmopocrtpa-
meHToB PDF, HSIEMOE
DjvU
8 FoxitReader FoxitCorporat | CsoGoaHO - -
- IIPOCMOTpP IOKY- ion pacmopocrtpa-
meHToB PDF, HSIEMOE
DjvU

NN E

7.45 Pecypchl HHPOPMALIMOHHO-TEIEKOMMYHUKALMOHHOI ceTu «IHTepHET»

CDTOwiki: 6a3a 3nanuii mo uugposoii Tpanchopmarnuu https://cdto.wiki/
Odurmansueiii caiit MUC Poccun - http://www.mchs.gov.ru/
Oxpana Tpyna - http://ohrana-bgd.ru/
CDTOwiki: 6a3a 3nanwuii mo mudposoi Tpanchopmarmu https://cdto.wiki/
5.  OrtkpbliTas MporpaMMHasi o6ubianoreka TUISE MAIIMHHOTO
https://www.tensorflow.org/
6. ®peltMBOpPK MalIMHHOTO OOy4YeHMs Juid si3bika Python ¢ OTKpBITBIM HCXOAHBIM KOJOM
https://pytorch.org/
7. OrtkpsiTas 6ubanoteka https://keras.io/
8. Caiit ®enepanpHON CIIykObI TocymapcTBeHHOUW cratucTuku (Poccrar). DiekTpoHHBIN
pecypc. Pexxum nocryma: http://www.gks.ru/
9. Caiit TepputopuanbHoro oprana denepaibHoON CITy>KObI TOCY1apCTBEHHON CTa-TUCTUKU

el A

oOyueHus

no TamOoBckoit oOmactu (TamOoBcraTr). DOnekTpoHHBIM pecypc. Pexum  pocryma:
http://tmb.gks.ru/

10. Pesxxum noctyma: http://www.rbc.ru/ - PocbusnecKoncanTiar

11. Pexxum nocryma: http://www.devbusiness.ru/development/staff.htm

12. Caiit BbICIICH aTTecTanmonHoi komuccnu // http://vak.ed.gov.ru

7.4.6. Hn¢poBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM MpoIlecce
LMS-muarpopma Moodle
BupryanbsHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucsl onpocos: Araexc @opmbl, MyQuiz
Cepsucel BugeocBs3u: SAnaexc tenemoct, Webinar.ru
CepBuc  coBMeCcTHOM  pabOThI  HAJ  MPOCKTaAMHU
http://www.trello.com

7.4.7. lln¢ppoBble TeXHOJIOTHH, IPUMEHsieMble TPH M3YYeHHH M CHHUIIJIHHbI

st Hebonmpmmx  rpymm  Trello

Ne| Iludpossie | Bunsl yueOnoii | dopmupye- NAK
TEXHOJOTUH | paboThl, BBI- | MBI KOMIIE-
HOJIHSIEMbIE C TEHIUU
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https://ru.wikipedia.org/wiki/Adobe_Systems
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/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/
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/

MIPUMEHEHHEM
udpoBo
TEXHOJIOTUU
Ob6naunple | Jlexkuuun VYK-1 Cmno- VIJI-3
-3 vl -
texHosoruu | [lpaktuueckue | coGeH ocy- v
Kputnuuecku onieHMBaeT HaIKHOCTh UC-
3aHSATUS LIECTBIISATh
TOYHUKOB HH(OpMaLIKHU, paboTaeT ¢ Mpo-
Bonpnine Jlexknuu KpUTHYE- N N
. TUBOPEUUBOI MH(POpMAIIHE U3 pa3HbIX
JlaHHBIE [IpakTueckue | CKMH aHAIU3
3aHSTUS npobiem MCTOMIHIOB
NJ1-4vx-1 Pa3pabareiBa-
Texnonoruu | Jlekuuu HBIX CUTYa-
. €T U COZIePXKATEIbHO apryMEeHTUPY-
oecripoBoa- | [Ipaktuueckue | IIMH HA OC- .
. €T CTPATETHIO PEIICHUs IPOOJIEMHOUN CH-
HOM CBS3U 3aHSTHS HOBE CH-
TyallM1 Ha OCHOBE
CamocTtosi- CTEMHOTO
N/1-5yk-1 Crpo-
TenabHas pabo- [0J1X0/1a,
UT CIICHAPUH peanu3alliy CTpaTeruu, onpe-
Ta BBIpa0OAaTHI- e
BaTh CTpaTe-
- 715151 BO3MOJKHBIE PUCKHU U TpeJyiarasi myTu
. WX yCTpaHEHUs 3a/1a4u
CTBUH

8. MarepuajibHO-TEXHUYECKOE o0ecnedeHne TUCIUIIMHBI (MOaYJis) (MOayJIs1)

Haumenosanue cime-
HAIBHBIX ITOMEIIIE-
HUH U HOMELIEHUN
JIUIS CAaMOCTOSITEIIb-
HOM pabOoThI

OcCHaIeHHOCTD CHelMaIbHbIX IOMEIIEHUH U OMEIEeHUH 1 CaMOCTOs-
TEJNBHOM paboThI

393760, Poccus,
TamOoBckast 001aCTh,
r. MuaypuHCK, yiI.

WNHTtepHanmonanbHas,
mom Ne 101, 2/32

YyeOHast ayTuTOpHs I TPOBEICHUS YICOHBIX 3aHITHIA JCKITMOHHOTO
tuna: MaTepaktuBHas qocka — 1 mt.; CUCTEMHBIN KOMITIEKT — 1 mT.;
[TpoexTop Viewsonic — 1 mt. Habopsl 1eMOHCTpaImoHHOTO 000pya0Ba-
HUS ¥ y4eOHO-HATISTHBIX TTOCOOHIA.

393760, Poccus,
Tam0OoBckas 001acTh,
r. MuuypuHCK, yiI.
NHTepHanmonanbHas,

oM Ne 101, 1/114

VYuebHas ayuTOpUs U1 IPOBEICHHs YUeOHBIX 3aHATHI CEMHUHAPCKOTO
THUIIA, KYPCOBOTI'O IPOEKTUPOBAaHMSI (BBIIIOJHEHHS KYPCOBBIX padoT), rpym-
MOBBIX U MHAUBUYAJIbHBIX KOHCYJIBTALIMM, TEKYIIETO KOHTPOJIS U MPO-
ME)XXYTOUHOM arTecTanuu (KOMIbIOTEpHBIN Kiacc): CUCTEMHBIN KOMITJIEKT
(ITpoueccop Intel Original LGA 1155 Celeron) — 9 mit.; Kabuner ocHa-
IIIeH MaKeTaMH, HarjasAHbIMU Y4EOHBIMHU OCOOUAMU, TPEHAXKEPAMU U
JPYTMMH TEXHUYECKUMHU cpeacTBaMu. KoMIbroTepHas TEXHUKA MOIKIIIO-
yeHa k cetu «MHTepHeT» U obecnieueHa noctynom B dUUOC ynusepcurte-
Ta.

393760, TamboBCcKas

[TomenieHue Ut CaMOCTOATENBHOM paboThI: puHTEP — 3 WT., MDY

00J1aCTh, Canon i-Sensys MF 4410, noyroyx Hewlett Packard Pavilion, komnbroTep
r. MuuypuHck, ya. | — 3 wr, komnetotep Celeron E 3300, komnsiorep Dual Core, komnbroTep
WurtepnannonansHas, | OLDI 310 K/, konupoBaneHsii annapar Kyocera. Komnberorepnas tex-

nom Ne 101, 1/210

HHUKa MMOJKIYCHA K CECTU ((I/IHTepHeT» u obecrieueH JOCTYII B DJICKTPOH-
HYHO I/IH(I)OpMaI_II/IOHHO-O6p330BaTCJIBHy10 CpCay YHUBCPCUTCTA.

Pabouas mporpamma aucuuruinHbl «lIpoekTHUpoBaHUE TEXHOJOTHUECKUX JUHHHA M 1ie-
XOB» cocTaBiieHa B cooTBeTcTBUU ¢ TpeboBanusamMu GI'OC BO - GakanaBpuaT 1o HampaBJIE€HUIO
nojarotoBku 35.03.06 ArpouHkeHepus, YTBEpXKAECH NpUKa3oM MuUHHUCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @enepaunn ot 23 aBrycta 2017 r. N 813

ABTOpBI:
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3aBemyromuii kKadeapoi MaTeMaTuky, (UMK U HHPOPMAITMOHHBIX TexHoorui Kapreunna H.B.

Crapmmuii npernogaBaTesb Kageapbl MaTeMaTHKH, (PU3UKKM W UHPOPMAITMOHHBIX TEXHOJIOTHMA
ITuenunnea H.B.

Peniensenr:

3aBenyrommii kKadeapoi craHaapTU3aluy, METPOJIOTHH U TEXHHYECKOTO CEPBHCA, K.T.H., JOIICHT
XaryHiieB B.B.

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

IIporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOANYECKONH KOMHCCUU MH)KEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 uronst 2021 r.

IIporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMUYECKOIO COBETa YHHMBEPCHUTETA IpO-
TokoJ1 Nel0 ot 24 utons 2021 roxa.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

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

IIporpamma paccMOTpeHa Ha 3acelaHuu y4eOHO-MEeTOJMUECKOW KOMUCCUU MH)KEHEPHOTrO
unctutyra ®I'b6OY BO Muuypunckuit I'AY, nporokon Ne 8 ot 17 mapra 2022 1.

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

[Iporpamma nepepaboTana u A0MOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMALUOH-
HbIX TexHosorui. ITporokon Ne 9 ot «01» uronst 2023 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METONYECKOH KOMHCCUU MH)KEHEPHOTO
nHctutyta ®I'6OY BO Muuypunckuit I'AY, npotokon Ne 10 ot 19 urons 2023 .

[Iporpamma yTBepkaeHa PemeHneM y4eGHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa MpO-
TokoJs NelO ot 22 utons 2023 roaa.

[Iporpamma nepepadoTaHa U JI0MIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTUKU, GU3UKU U HH(OpMAIIH-
OHHBIX T€XHOJOTHH. mpoTokoi Ne 6 ot 14mas 2024 r.

[TporpammMa paccMOTpeHa Ha 3acelaHHM y4eOHO-METOINYECKONH KOMUCCUN HHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuiit I'AY, nporokon Ne 9 ot 20mas 2024 r.

[TporpammMa yTBep:kJieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHTETa
potokoi Ne 9 ot 23mas 2024 r.

. OpuruHana TOKyMEHTa XPaHUTCs Ha Kadeape TEXHOJOTHUECKUX MPOIECCOB M TEXHO-
cdepHoit 6€30M1acCHOCTH.
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