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esu ocBOeHUsS JUCHUIIHMHBI (MOAYJIA)
L[CJ'ISIMI/I OCBOCHMHA AUCHHUIIIINHBI (MOIIYJ'IH) SIBJIISIETCS OBJIAACHUEC 06y‘laIOHII/IMI/IC$I OCHOB-
HBIMU MCTOAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/I06peT€HI/Ie HaBBbIKOB II0 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAaHUHA U MO-
JEIIMPOBAHUS PACCYKICHUM.
2. MecTo auMCHUILVIMHBI (MOXYJIsl) B CTPYKType 00pa3oBaTeibHOM MpPo-

rpaMmbl

CornacHo y4eOHOMY miany 1o HampasieHuio nmoarotoBku 09.04.02 MudopmannoHHbie cu-

CTeMbl U TeXHOJIOTHH «CHCTEMBbI HCKYCCTBEHHOTO MHTEIUIEKTa» OTHOCHTCS K bioky 1. Jlucuu-
wnsl (Moaymu) (b1.B.JIB.01.03).
JInst OCBOEHMSI TUCIUILTHHB (MOAYI1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00YyJaroIH-
€Csl MCIOJIb3YIOT 3HAHUS, YMEHHS, HaBbIKH, COPMHUPOBAHHBIC B XOJ€ HM3YUCHHS TUCIIUILIHH
«CucTeMbl TIOAIEPKKH MIPUHATHS PeIleHni», « KOMITBIOTEpHBIE HEMPOCETEBBIE TEXHOIOTHI.
Marepuan JUCIUILIMHBL (MOIYJISI) TECHO B3aMMOCBS3aH C TAaKUMH JUCHUIUIMHAMH (MO-
AyIsMu), Kak «HTeIIeKTyalbHbIe CHCTEMBI M TEXHOJIOTHIY, «3D-TeXHOIOTHY U BU3yalH3aIus
B AIIK». 3HaHus, yMEHMs ¥ HaBBIKH, CHOPMUPOBAHHBIE B XOJI€ U3YUCHUS JAHHOU JTUCIUATUTHHBI
(MOIyJ1s1) HEOOXOAMMBI B IAILHENIIEM IS TPOXOKICHUS ITPOU3BOICTBEHHON TEXHOJIOTUYECKOM

(MIPOEKTHO-TEXHOJIOTUYECKON) MPAKTUKH, TOAroToBKH K ['MA.
3. [lnanupyemble pe3ybTaThl 00y4eHHS MO0 IUCUMUILINHE, COOTHECEHHbIE

C INIAaHUPYEMBIMH pE3yJabTaTaMHU 0CBOCHUA 06p330BaTeHbHOﬁ nmporpaMmmal

UAH:

CHUCTCMHOI'O IIoaxoJa, Bpra6aTbIBaTb CTPATCTUIO JeHUCTBUM

OcBoeHMe TUCIUILTUHBI (MOIYJISI) HAIPABJICHO Ha (OPMHUPOBAHUE CIEAYIOIIMX KOMIIETEH-

YK-1 CriocobeH oCyImecTBIsITh KpUTHUECKUI aHaIn3 MpOOJIEMHBIX CHUTyallMid Ha OCHOBE

Koxa n nanme-
HOBaHHUE YHU-

Kon n HanmeHoBa-
HHUE WHAUKAaTOpa

Kpurepun orieHnBaHMs pe3yabTaTOB 00yUCHHS

BEpCaJbHOI JNOCTHIKEHHS YHM- | HH3KUH (JOTOPOro- [IOPOTOBBIi 0a30BBIi MIPOABUHYTHII

KOMIICTCHIITUU BEPCAJIbHBIX KOM- BLIﬁ, KOMIICTCHIIM A

METEHITUH He c(hopMUpOBaHa)

Kareropus yHuBepcasibHbIX KOMIETeHIMH - CHCTeMHOE ¥ KPUTHIECKOE MBIIIIICHHE
YK-1. NA-1yk1— He 3naet npuniu- Cna6o 3HaeT puH- | XOpOIIO 3HAET OTnMYHO 3HAET
CrnocobeH 3HaeT MPUHIIMUIIBI el cOopa, oTéopa u | mumbl cOopa, 0T00- | MPHUHIHUIIEL cOopa, MIPUHIINAIIEI cOopa,
OCyIIeCTBIATh | cOopa, oTOopa u 000011IeHNS UH- pa 1 0000ImeHus otbopa u 060o6me- | orbopa u 06o0IIE-
KPUTHUYECKUIL 000011IeHUS UH- hopmaryy. nHpOpPMAaLNH. HUst MHOpManuy. HUS HH(pOpMAaIHN.
aHaJM3 Tpo- dhopmanuu.
OJIEMHBIX CH- NI-2yk1— He moxer cooTHO- He nocraTrouno JlocTaTo4HO OBICT- Ycnemso cOoTHO-
Tyaui Ha YMeeT COOTHOCHTh | CHTh pa3HOPOJHBIC | YETKO COOTHOCHT PO COOTHOCHT pa3- | CHUT Pa3sHOPOIHBIC
OCHOBE CH- Pa3HOPOIHEIC SIB- SIBJICHUSI U CHCTE- Pa3sHOPOIHEIE SIB- HOPOJIHBIC SBJICHUS | SIBJICHWS U CHCTe-

CTEMHOI'0 0T~
X0J1a, BEIpada-
TBIBATh CTpaTe-
THIO JICHCTBUH

JICHUS M CHCTeMa-
TU3MPOBAThH UX B
paMKax U30paHHBIX
BHUJIOB IIpodeccro-
HaJbHOM JEesATENb-
HOCTH

MaTH3HPOBATH UX B
paMKax u30paHHBIX
BUJIOB IIpodeccro-
HaJILHOM JesITelb-
HOCTH

JICHUS U CUCTeMa-
TU3UPYET UX B paM-
Kax U30paHHbBIX
BUJIOB IIpodeccro-
HaJIbHOM JesITENb-
HOCTH

U CHCTEMaTU3UPYET
UX B paMKax u3-
OpaHHBIX BUIOB
npodeCCHOHATBHOM
JIEATENILHOCTH

MaTH3UPYET UX B
pamMKax U30paHHBIX
BUJIOB ITpodeccro-
HaJIbLHOH JesTelb-
HOCTH

U-3yi1—

MNmeer npaxkTuue-
CKHUH OIBIT paboThI
¢ nH(MOpPMAaIHOH-
HBIMU UCTOYHHKA-
MU, OMBIT HAyYHOTO
MOUCKA, CO3AaHUS
HAay4HBIX TEKCTOB

He umeer npaxru-
YEeCKOT'0 OIBITa
paboTsl ¢ uHpOP-
MAaIOHHBIMH HC-
TOYHHKAMH, OTIBIT
HAy4YHOT'O MOMCKA,
CO3/1aHHsI HAy4YHbIX
TEKCTOB

Nmeet maneHbKkui
IPaKTUYECKUH
OTIBIT pabOTEHI C
HHPOPMALMOHHBI-
MU HUCTOYHHUKAMU,
OIIBIT HAYYHOT'O
MOUCKA, CO3JAHUS
HayYHBIX TEKCTOB

Nmeet nocratou-
HBIH TPaKTUYECKUI
OTIBIT pabOTEHI C
HHPOPMAIMOHHBI-
MU HUCTOYHHUKAMH,
OIBIT HAYYHOT'O
MOUCKA, CO3JAHUS
HayYHBIX TEKCTOB

Nmeet 6ompmoi
MPaKTUYECKUH
OTIBIT PabOTHI C
MHPOPMALTMOHHBI-
MU UCTOYHHKAMH,
OIBIT HAYYHOTO
MOMCKA, CO3JaHUs
HAy4YHBIX TEKCTOB

W-2yx-6 —

YMmeer miaHupo-
BaTh cBOC pabouce
BpEMS U BpeMsI 11t
CaMOpa3BUTHSL.

He ymeer niianu-
poBaTthb cBoe pabo-
Jee BpeMsi U BpeMst
JUISl CAMOPA3BUTHSI.
hopmynrpoBaTh

Crabo ymeer mia-
HHPOBATh CBOE pa-
Oouee BpeMs 1
BpeMs I caMo-
pasButus. GopMy-

Xopormo ymeer
IIAHUPOBATh CBOE
pabouee Bpems U
BpeMsI I caMo-
pasButus. GopMy-

OTnu4HO ymeer
TUIAHUPOBATh CBOE
pabouyee Bpemst 1
BpEMs JUIs CaMo-
pa3BuTHA. HOPMY-
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(hopmyaupoBaTh
LN TUIHOCTHOTO
1 mpoheccroHab-
HOTO Pa3BUTHS U
YCIOBUSI UX OCTH-
JKEHUS, UCXOAS U3
TEHAECHIMH pa3Bu-

LEJTU JINYHOCTHOTO
1 ipo(heCCUOHAITh-
HOTO Pa3BUTHA U
YCIIOBHSA UX JOCTH-
JKSHUS, IICXOIS 13
TEHIEHIMI pa3BU-
THS 00JIACTH TIPO-

JUPOBATH IETTU
JUIHOCTHOTO U
npodeccHoHaIbHO-
TO Pa3BUTHA U
YCIIOBHSA UX JOCTH-
JKEHUS, ICXOIS U3
TEHIECHIMH pa3BU-

JUPOBATH IETTU
JIUIHOCTHOTO U
npodeccHoHaIbHO-
TO Pa3BHUTHUS U
YCIIOBHSA UX JOCTH-
JKEHUS, HCXOJIS U3
TEHIECHIUI pa3BU-

JIMPOBATH IICTH
JUIHOCTHOTO U
po¢eCCHOHATBHO-
TO Pa3BHUTHUSA H
YCIIOBHS UX AOCTH-
JKEHUS, HCXOIS U3
TEHACHLMN pa3Bu-

THS 00JIACTH TIPO- (heccroHaTbHON THs 00JIACTH TIPO- THS 00JIACTH TIPO- THS 00JIACTH TIPO-
(heccroHaTbHOM NESATEBHOCTH, MH- | ()eCCHOHAIBHOM (beccroHaIbHOM (heccroHanbHOM
JIeSITENbHOCTH, UH- | AUBHUIyaJIbHO- NIEeSITCILHOCTH, MH- | JEITEIbHOCTH, UH- | JESATEIbHOCTH, UH-
JIUBUYyaIbHO- JIMYHOCTHBIX 0CO- JIUBUyalbHO- JIUBUyalbHO- TUBUAYaJIbHO-
JIMYHOCTHBIX OCO- OeHHOCTEi. JIMYHOCTHBIX OCO- JIMYHOCTHBIX 0CO- JIMYHOCTHBIX 0CO-
OEHHOCTEIA. OEHHOCTEH. OCHHOCTEH. OCHHOCTEIA.
N-3yk-6 — He nmeer npaktu- HNmeet He nocra- HWmeet nocratou- Hmeer OomnbLoi
Nmeer npaxktuue- YECKUU OMBIT MONY- | TOYHBIMA NPAKTHUYE- | HbIM MPAKTUYECKUM | MPaKTUYECKUIl
CKHMH ONBIT HOJY- YCHUS JTOTIOTHH- CKHH ONBIT HOJY- OIIBIT MOJTYYEHHS OTIBIT MOJTYYEHUS
YeHHS JOIOITHHU- TENBHOTO 00pa3o- YCHUS JTOIIOIHH- JIOTIOJTHUTEIHHOTO JIOTIOJTHUTEIIFHOTO

TENBHOTO 00pa3o-
BaHMs, U3YUCHUS
JIOTIOTHUTEIIBHBIX
o0pa3oBaTeNbHBIX
MPOTPaMM.

BaHMS, H3YUCHUS
JIOTIOJTHUTEIBHBIX
00pa3zoBaTeIbHBIX
MIPOTPaMM.

TENBHOT0 00pa3o-
BaHMs, U3YUCHHUS
JIOTIOTHUTEIIBHBIX
00pa3oBaTeNbHBIX
MPOTPaMM.

o0pazoBaHus, U3y-
YeHUs! IOTIOTHHU-
TENBHBIX 00pa30oBa-
TENBHBIX NPO-
rpamMmM.

00pa3oBaHUs, H3Y-
YEHUsI JOTIOJTHHU-
TENBHBIX 00pa3oBa-
TEJIBHBIX MPO-
rpamm.

B pe3ynbrate u3yueHus: AUCUUILTUHBI (MOYJIs1) O0YYarOIIHIACs TOMKEH:
3HATh OCHOBHBIC HAIPABIICHUS aHAIN3a JaHHBIX; APXUTEKTYPhI ITYOOKHX HEHPOHHBIX Ce-
TEH, MPUMEHSCMBIX B PEUICHUU MPAKTHYCCKUX 3aa4; MPUHIIMIILI IPUMEHECHHUs] HEHPOHHBIX Ce-

TeH B 3a7a4ax ¢ npumeHenueMm NU;

YMETh HacTpauBaTh HEOOXOAMMOE OKpY>KEHHUE Il paboThl C HEUPOHHBIMH CETSMU;
OCYHIIECTBIISITh KPUTHUYECKUN aHAIU3 MPOOJEMHBIX CUTYallMii Ha OCHOBE CHCTEMHOIO IMOJAXO0/a,

BBIpPa0aTHIBATh CTPATETHIO ICHCTBUN;

BJIa/IETh HABBIKOM IIPOBEJCHMS MOJIHOTO LIMKJIA BBIYUCIUTEIBHOIO SKCIIEPUMEHTA, OTpa-
KEHHUS X0J1a BBIITOJHEHUS NPOEKTa U MOJYYEHHUs pe3yIbTaTOB B OTYETAaX U JOKYMEHTAIMH; Blla-
JIeeT HaBBIKOM MCIIOJIb30BaHUS CYIIECTBYIOIIUX MPOTPAMMHBIX OMOIMOTEK M MOJENel, co3na-
HUS IPOTPaMMHBIX pean3alui rTyOOKUX HEHPOHHBIX CETEH.

3.1 MaTpuia cooTHeCeHHs TeM/pa3/1eJI0OB Y4eOHOM TMCHUIIIMHBI (MOXYJIS) U
(opMupyeMbIX B HUX YHHBEPCAJbHBIX KOMIIETEHIUI

Tewmsbl, pazziensl TUCHUIUIMHBI (MOAYIIS) Komnerenuumn Oo6ee
KOJIMYECTBO
YK-1 KOMIIETEHIINH
1. Cucremsl riy6okoro o0y4eHus + 1
2. OOyueHue C MOAKPEILICHUEM + 1

4. CTpyKTYypa ¥ coepkaHue TUCHUUILTHHBI (MOYJIs1)
OO01m1ast TPYA0EMKOCTh JUCIUIUIMHBI (MOIYJIs1) cocTaBisieT 5 3aueTHbIX eaunuIl (180 ak.uacoB)



4.1.

O0beM quCHMIUIMHBI (MO1YJI1) U BUABI Y4e0HO padoThI

KonungecTBo ak. yacos
Buts! sansTaii 1o 09HOU hopMe | 1O 3a04HOH op-
o0yJeHus Me 00ydeHUS
3 cemecTp 2 xypc
OO01mas TpyA0eMKOCTh AUCIUILIUHBI (MOTYJIs) 180 180
KoHTtakTHas pabota oOy4aroniuxcs ¢ mpernojaBa- 48 28
TEJIEM, B T.U.
ayJIUTOPHBIC 3aHATHUS, U3 HUX 48 28
JIEKIIUU 16 12
IPAKTUYECKHE 3aHSTHS 32 16
CamocrosiTenbHas paboTa 00yJaronuxcs 132 148
npopaboTKa yueOHOTO MaTepualia Mo JWCIH- 60 60
ivHe (KOHCIIEKTOB JICKIIUH, YUeOHUKOB, MaTEpH-
aJIOB CETEBBIX PECYPCOB)
BBITNIOJTHEHNE UHINBUAYAIbHBIX 3aJaHUN 60 60
MOATOTOBKA K TECTUPOBAHUIO 12 28
KoHTpoib - 4
Bu uTOroBOro KOHTpOJIS 3a4yer
4.2. Jlekuuu
No Paznen nucuuninzbl (MOayIIst), TEMbI O6Bvem dopmupy-
JICKIMIA U UX COJICPIKaHUEC B aK. yacax IOIHEKOM-
METCHIIUU
OYHas 3a04-
¢bop- Hast
Ma ¢dopma
oOyue- | 0OydeHus
HUS
Cucrembl 1i1y00Koro o0yyeHus
1. Heiiponnbsie cetn. @DyHKIMM OMIMOKK 2 2 YK-1
HEHUpPOHHBIX ceTell u o0ydeHue ¢ MoMo-
b0 OOpaTHOTO PAacHpOCTPAHEHUs TIpa-
muenTa. [lonstie 69T9a 1 51oXu.
2. | pagora ¢ U300PaKEHUSIMU C TIOMOIIBIO 4 4 VK-
HEHPOHHBIX ceTen. CBeprouHbIe
HelipoHHble ceTtu. Ormnepanuu CBEPTOK,
max-pooling. TlomynspHbIE apXUTEKTY-
pBl  CBEPTOYHBIX HEWPOHHBIX CeTel:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancheproe obyuenue.
3. |O6pabotka TekcToB. PabGora ¢ ecrecTBeH- 2 2
HBIM SI3BIKOM C MTOMOIIBIO HEMPOHHBIX Ce-
meil. BekTopHble npeAcTaBiIeHUs IS TEK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEHpPOHHBIE CETH,
LSTM, GRU. Tpauchopmepsr, BERT,
GPT.




OO0yuyeHue ¢ mogKpenIeHueM YK-1
4, [TonsiTHs areHTa, Cpebl, COCTOSTHUS, 4 2 VK-1
JecTBUIA U Harpapl. DyHKIHS LUEH-
HocTH coctosinus (Value function) u
dbyHKIMS KauecTBa AercTus (Q-
funtion). OnTUMH3aIIUs CTPATETHH C
MOMOIIBI0 MAKCUMM3ALUU (YHKITUI
IIEHHOCTH U KauecTBa. Q-o0yueHue.
5. ['my6okoe 00y4eHHE ¢ TIOIKPETIIICHUEM. 4 2 YK-1
Deep Q-Networks, Actor-critic. s
ypoBasi 3kcniepTHbIN: REINFORCE,
A2C, PPO, DDPG.
Bcero 16 12
4.3. IlpakTHYecKHe 3aHATHSA
Ne  |Pa3znmen mucuuriuHbl (MOJTYJIsI), TEMBI OObeM B ak.gacax dopmupyronme
JEKUUN ¥ UX COJEepKaHUE p— pp— KOMIIETEHIINH
dhopma dbopma
oOyueHusi | oOyuyeHus
1. Knaccudukanus n3o0pakeHuid U TpaHC- 4 2 VYK-1
depHOEe 00yueHHE.
2. PaboTa ¢ TekcTaMu ¥ X BEKTOPHBIMHU 8 4 YK-1
MIPEJICTABICHUSIMHI TEKCTOB
3. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 8 4 YK-1
HUE MaTepuaa
4. [Mpumenenne Q-Networks mis perienus 8 4 YK-1
MIPOCTBIX OKPYKEHUH.
5. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 4 2 YK-1
HUE MaTepuaa
Bceero 32 16

4.4. JJabopaTopHble padoThI

JlaboparopHblie pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4ar0mmXxcs

O0BeM ak. 4acoB

Paznen mucnurmiuHb .
ACH Jpc Bun camocrosTenbHOU pa60TLI OdHasA
(Motyist) 3a04yHas
dopma
dbopma
o0Oyue-
oOyueHus
HUS
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIIH-
TIMHE (KOHCIIEKTOB JICKIMH, Y4eOHUKOB, Ma- 30 30
1. BBeleHHE B CHCTEMBI
. TEPUAJTIOB CETEBBIX PECYPCOB)
TIPOTYKITHI >
BrlnonHenne nHANBUAYaIbHbBIX 3aJaHUI 30 30
ITonroToBKa K TECTUPOBAHUIO 6 14
[IpopaboTka yueOHOTO MaTepHaia Mo JUCIIH-
2. CucreMbl Tay0OKOro | IUIMHE (KOHCIIEKTOB JIGKUUH, Y4€OHHKOB, Ma- 30 30
oOyueHus TEPUAJTIOB CETEBBIX PECYPCOB)
BeinonHenne nHAMBUIYaTbHbIX 3aaHUN 30 30
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IToaroToBKa K TECTHPOBAHUIO 6 14

Hroro: 132 148

Meronnyeckue ykazaHus Ui IPOBEACHUS MIPAKTUYECKUX 3aHATHH 1o aucuuiuinHe «Cu-
CTeMbI MCKYCCTBEHHOTO MHTEJUIeKTa» /sl HampasieHnus noarotoku 09.04.02 Mnpopmarmon-
HbIE€ CUCTEMBI U TEXHOJIOTUN — MuuypuHck, 2021.

4.6. BbinoJiHeHHEe KOHTPOJILHO padoThl 00yYAIIUMHCH 3209HOH (OPMBI
[TpucTynaTh K BBIIOJIHEHUIO KOHTPOJIBHON paboThl HEOOXOAMMO TOCIIe U3yYCHUsI MaTe-
pHaja 1o JIMTepaTypHbIM UCTOYHHUKAM, YOEIUBILUCH ITyT€M OTBETOB HA BOIIPOCHI [l CaMOIPO-
BEPKH, YTO MaTepUal TEMbI YCBOCH.
Lenbr0 KOHTPOJIBHON PaOOTHI O JUCLUIUIMHE SBJISETCS pACCMOTPEHHE TEOPETUUECKUX
ACIIEKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHSI YIIPABJICHUS! HAYYHBIM HCCIIEIOBAHUEM.
TpebGoBanus k opopMIIEHUIO.
KonrtponbHas paboTa MOXeT ObITh BBIIOJHEHA B YUYEHHUYECKOW (LIKOJBHOW) TeTpaau
WK Ha Juctax gopmara A4 nedaTHbIM WIM PYKONMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BrimonHeHHbIC 3a/1aHus PACTIONAraloTCs 10 MPEACTaBICHHOMY MOpsAAKy. CHHCOK HCIONb3ye
MOM JIUTEPaTypbl IPUBOJIUTCS B KOHIIE PaOOTHI.
Ha tutyneHOM nucTe pacnosaraercs ciefyrouas HHQOpMalusa: Ha3BaHUe JUCLUILIN
Hbl, ®.1.O. oOyuaromuiicsi, Kypc, TpyIia, HOMep 3a4¢THOW KHHKKH, HOMEP BHIOPAHHOTO Ba
pHaHTa U HOMEpPA BBINOJIHEHHBIX 33JaHUH 110 HOPSIKY B CIEIYIOLIEM BUJE:
Cpoxu BbIIIOJIHEHUS. BbINosHEHHass KOHTpoJibHAs paboTa MOAMMCHIBAETCS 00ydaro-
IIMMCSL U CHIaeTcs Ha IPOBEPKY IperojaBaTelto Ha Kadeapy B YCTaHOBIIEHHBIE CPOKH, Kak
npaBuio, 3a 10 nuel mo Hayana ceccuu. [Ipo Bepka KOHTPOJIBHON pabOTHI MpernogaBaTeaeM
OCYILECTBIISICTCSI B TeUeHHE Henlenu mnocie ee caauu. KoHTposbHas paboTa AoikHa OBITh
3a4TeHa K Haydally 3K3aMEHAIIMOHHOW CECCHH.

4.7. Conep:kaHue pa3aesioB JMCHUNIMHBI (MOXYJISA)
1. Cucremsl rmy60oKoro o0y4eHus.

Heiiponnsie cetn. @yHKIMM OMMOKU HEHPOHHBIX ceTel U 00yueHHe C MOMOILBI0 00paT-
HOTO pacrpocTpaHeHus rpaaueHTa. [lonsTie 63T49a U SMOXH.

PaboTa ¢ n300pakeHUs MU ¢ TIOMOIIBI0 HEUPOHHBIX ceTei. CBepTOUHbIE HEWPOHHBIE Ce-
. Onepanuu cBepTok, max-pooling. [lonmynspHble apXUTEKTypbl CBEPTOUHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GooglLeNet), ResNet. TpanchepHoe oOyuenue.

OO6paboTtka TexcTtoB. Pabota ¢ ecTECTBEHHBIM SI3bIKOM C MOMOIIbIO HEHPOHHBIX CETEH.
BekropHsble npencraBnenus ais Tekcra: word2vec, skip- gram, CBOW, fasttext. PekyppeHnTtHsie
neriponnsie cetu, LSTM, GRU. Tpaunchopmeps:, BERT, GPT.

2. OOyd4eHue C MOJKPEIICHUEM.

[TonsTus areHra, cpeabl, COCTOSHUS, NEUCTBUN U Harpajbl. OyHKIUSA HEHHOCTH CO-
crosiaus (Value function) u pynkuus kauectBa nerictus (Q-funtion). OnTumMuzanus cTpa-
TETHH C MIOMOIIBIO MaKCUMU3AIMH (DYHKIMI IEHHOCTH U KadecTBa. Q-o0ydeHue.

['my6oxoe o0yuenue ¢ noakperuieanem. Deep Q-Networks, Actor-critic. Jns ypoBHs 3Kc-
neptabiii: REINFORCE, A2C, PPO, DDPG.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
[Tpy u3y4yeHHH AUCLUILIMHBI (MOIYJSl) UCIOJB3YIOTCS MHHOBALIMOHHBIE 00pa3oBaTelIbHbIC
TEXHOJIOTUM HAa OCHOBE HHTETPAIMM KOMIIETEHTHOCTHOTO W JIMYHOCTHO-OPHEHTHPOBAHHOTO
MOJIXOI0B C JIEMEHTaMHU TPaJUIIMOHHOIO JIEKIIMOHHO-CEMUHAPCKOT0 U KBa3UMpPO(peCCHOHAIb-
HOTO OOydYEHHS C WCIIOJIb30BaHMEM WHTEPAKTUBHBIX ()OPM IPOBEICHHS 3aHATHH, MCCIEI0Ba-
TEJICKOM MPOEKTHOMN AEATEIbHOCTU U MYJIbTUMEIUHHBIX y4eOHBIX MaTEepPHUaIOB

Bun yuebnoit pa- OO0pazoBatenbHbIE TEXHOIOTUN
OOTEI

DNEeKTpOHHbIE MaTepHasbl (B T.4. CETEBbIE UCTOYHUKHU), UCIIOJIB30-
Jlexknuu BaHUE MYJIbTUMEININHBIX CPEJICTB, Pa3JaTOYHBIN MaTepual.
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[IpakTnueckue TectupoBaHue, BBINOJHEHUE TPYIIIOBBIX AaYIAUTOPHBIX 3aJaHUM,
3aHATUA HHJIWBUIYAJIbHBIC NOKJIAAbI.

CamocrosiTenbHble Broinonnenue pedepaTtuBHO pabOThI; MOATOTOBKA M 3alUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHUEM CJIAIOBBIX MPE3EHTAIIMH.

6. OneHOYHBIE CpPeACTBA JUCHMILIUHBI (MOTYJIs1)

OCHOBHBIMHU BHJIaMH JIUCITUTUIMHAPHBIX OIICHOYHBIX CPEACTB MPHU (DYHKIIMOHUPOBAHUU MOJYJIb-
HO-PEHUTHHIOBOM CHUCTEMBI OOYYCHHsI SIBIISIOTCS: Ha CTaJAMH PYOSKHOTO pertmHra, Gopmupye-
MOTO IO pe3yJbTaTaM MOIYJIBHOTO KOMIIBIOTEPHOIO TECTHPOBAHUS — TECTOBBIC 3aJaHMs; Ha
CTaJIUY TIOOMIPUTEIILHOTO PEUTHHTA, (DOPMHUPYEMOTO 1O Pe3yIbTaTaM HAMMCAHUS M 3aIUTHI pe-
(depaToB MO aKTyalbHOW MPOOJIEMATHKE, Ha CTaUH POMEKYTOYHOTO PEHTHHTA, ONPEIeIIsieMO-
O 0 pe3yJbTaTaM CAaud 3a4eTa — TEOPETHIECKHIE BOMPOCH], KOHTPOIHPYIOIINE TEOPETUIECCKOE
coJiep)KaHue y4eOHOro MaTepualia, ¥ KOMIETCHTHOCTHO-OPHECHTUPOBAHHBIC 3allaHMsI, KOHTPO-
JTUPYIONINE MPAKTUYECKUE HABBIKM W3 PA3IMYHBIX BHUIOB MPOPECCHOHATBHOU JEATEIBHOCTH
obyuaromerocst mo OIIOIT nanHOTO HampaBiieHHs, HOPMUPYEMBIC MPH H3YYCHUU TUCIUTUIAHBI
(Momynst) «KonupoBanue U 3amuTa HHOOPMAIHH»

6.1. Ilacopt GoHIA OLIEHOYHBIX CPECTB MO TUCHUILTHHE

Ne | Kontpomupyemsie pazaensl] Koa koHTponupyemoit O1eHOYHOE CPEICTBO
n/m | (TeMbl) TUCIUILIHHBI (MO- KOMIICTCHIIHH HaumenoBanue KonnyectBo
JLyJ1st)
Cuctemsl riryookoro o0y- YK-1 TectoBble 3ananus 21
YEHUS Tems! peeparos 4
Bormpocs! 1i1s 3auera 12
OO6yuenue ¢ moakperuie- VK-1 TectoBbIe 3anaHuA 24
HUEM Tems! peeparos 4
Bompocs! aiis 3auera 13

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

1. HeiiponHsle ceTu.

2. OYHKIIUUA ONTHOKM HEUPOHHBIX CETeH M 00ydYeHHE C MOMOIIbI0 00paTHOTO pacHpocTpa-
HEHMsI IPaJMeHTa.

[TonsiTre 63TUYa U SMOXU.

PaboTta ¢ n300pakeHUsIMU C TOMOIIIBIO HEHPOHHBIX CETEH.

CBepToYHbIC HEHPOHHBIE CETH.

Omneparuu cBepTOK, max-pooling.

[TonmynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTel: AlexNet.

[TorynsipHble apXUTEKTYPhI CBEPTOUHBIX HelpoHHBIX ceteil: VGG.

[MonynsipHbIe apXUTEKTYPbI CBEPTOYHBIX HEHPOHHBIX ceTeil: Inception (GoogLeNet).
0.  TlomynsipHble apXUTEKTYphl CBEPTOUHBIX HEHPOHHBIX ceTeil: ResNet.

11.  Tpancdepnoe obyueHue.

12. OO6paboTka TEKCTOB.

13. Pabota ¢ ecrecTBEHHBIM S3BIKOM C TIOMOIIIbIO HEMPOHHBIX CETEH.

14.  Bekropnble npeacTaBieHus A Tekcta: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHnsble Heliponnble cetu, LSTM, GRU.

16.  Tpancdopmeps:, BERT, GPT.

RoOoo~NoGOM~®

17. [ToHsiTHs areHTa, Cpebl, COCTOSHUS.

18. [TonsiTHA NENCTBUIA U HAarpabl.

19.  @ysxmus nenHoctu coctosHus (Value function) m ¢yHkims kadectBa neiictBus (Q-
funtion).

20.  OnTtumuzanus CTpAaTEerHH C MOMOUIbI0 MaKCUMH3aUuu (QYHKIUN IIEHHOCTH U KadyecTBa.
Q-o0yuenue.




21.
22.
23.
24,
25.

['myGokoe 00ydeHHe ¢ TIOIKPEIICHUEM.

Deep Q-Networks, Actor-critic.

s yposus sxcnieptabliii: REINFORCE, A2C.
s ypoBus skcnieptHbiii: PPO, DDPG.
IIpuMeHeHne reHETUYECKUX AITOPUTMOB IIPU KOHCTPYUPOBAHUU HEHPOHHOMU CETH.

6.3. IlIka/1a OICHOYHBIX CPEACTB

YpoBHH  OCBOE-
HUS  KOMIIETEH-
Ui

Kputepuu onennBanus

O11eHOYHBIE CPE/ICTBA
(xon-BO OaIoB)

IIponBUHYTBII
(75-100 6ammoB)
«3a4TEHO»

OTAMYHO 3HAET OCHOBHBIC HAINPABIICHUS aHa-
JU3a JaHHBIX; APXUTEKTYPbl TIYOOKMX HEHPOHHBIX
CETEH, MPUMEHSAEMBIX B PCIICHUM NPAKTUYECKHX 3a-
Jlay; MPUHIMITBI IPUMEHEHUs] HEUPOHHBIX CETel B 3a-
navyax ¢ npuMmeHennem MU; oTiimyHO HacTpauBaeT He-
00X0IMMO€ OKpY)KeHHE Al paboThl ¢ HEUPOHHBIMHU
CETAMM; OCYIIECTBIISIET KPUTUYECKUW aHaIu3 Mpo-
OJIEeMHBIX CHUTYyallUii HA OCHOBE CHCTEMHOTO MOJX0/]a,
BbIpa0AThIBATh CTPATETUIO JCHCTBUI; BIAJCET HaABHI-
KOM TPOBEJCHUS IOJHOTO ILMKJIA BBIYUCIUTEIHLHOIO
AKCIIEPUMEHTA, OTPAXKEHUS XO0J1a BBIITOJIHEHHUS MPOEK-
Ta U NOJIyYCHHS PE3YJIbTATOB B OTYETaX U JOKYMEHTa-
UMM Ha JOCTATOYHO BBICOKOM YPOBHE; BJIAJICET HABBI-
KOM HCIIOJIb30BaHUs CYIIECTBYIOIIMX MPOTrpaMMHBIX
OMOMMOTEK M MOJIEJICH, CO3/IaHusl MPOTPAMMHBIX pea-
au3anui TIyOOKUX HEHPOHHBIX CETe Ha JIOCTaTOYHO
BBICOKOM YPOBHE.

TECTOBBIC 3aaHuUs
(30-40 6amnoB)
HHIUBHIyaIbHOE 3a-
naHue

(8-10 6amoB);
BOIIPOCHI JIJIs 3aYeTa
(37-50 6ayoB)

bazosrIit
(50-74 6aina)
«3a4TEHO»

XOpo1Io 3HaeT OCHOBHBIC HAIPABJICHUS aHAIW3a JaH-
HBIX; apXUTEKTYpbl TIJIyOOKHMX HEHPOHHBIX CceTel,
INPUMEHSAEMBIX B PEUICHUU IPAKTUYECKHUX 3a/ady;
MIPUHIMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3aJadax
¢ npuMmeHenneM MMU; xopomo HacTpauBaeT HeoOXoO-
JUMO€ OKpYKeHHue JUisi paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIIET KPUTHUECKUI aHAJIN3 MPOOIEMHBIX
CUTyalluli Ha OCHOBE CHCTEMHOTr0 MOJX0Aa, BbIpala-
TBIBAaTb CTPATETUIO JACHCTBUM; BJIAJIEET HABBIKOM IIPO-
BEJICHUS ITOJIHOI'O IIMKJIA BBIYHUCIUTEIBHOTO JKCIEPU-
MEHTa, OTPaXCHUS XOJa BBIIIOJIHEHUS IPOEKTa U I10-
Jy4EHHUsI pe3yJbTaTOB B OTYETAaX M JIOKYMEHTAllMH Ha
XOpOLIEM YpPOBHE; BJIaJIC€T HABBIKOM HCIIOJIb30BAHUS
CYILIECTBYIOIIUX IMPOTrPaMMHBIX OUOIMOTEK M MoJe-
Jei, co3AaHusl MPOrpaMMHBIX peanu3aluii TIyOOKHuX
HEUPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIC 3aaHuUs
(20-30 6amoB)
HHIUBHIyaTbHOE 3a-
JaHue

(5-7 6amoB);
BOITPOCHI JIJIS 3a9eTa
(25-37 6ammoB)

IToporossiii
(35-49 6amoB)
«3aUTEHO»

Cna0o 3HaeT OCHOBHbIE HANpaBJICHUs aHalM3a JlaH-
HBIX; apXUTEKTYpbl TJIyOOKHMX HEHpOHHBIX CceTel,
[IPUMEHSEMBIX B PELICHUU IPAKTUYECKHUX 3a/ady;
MIPUHIMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3aJadax
¢ npumenenueM UNU; cmabo HacTpauBaeT HeoOX0Iu-
MO€ OKpY)KEHHE JUIsl pabOThl ¢ HEHPOHHBIMH CETSIMH;
OCYILECTBIISICT KPUTHUECKUH aHAINU3 MPOOJIEMHBIX CH-
Tyalluil Ha OCHOBE CHUCTEMHOIrO MOJXOJa, BbIpaOaThl-
BaTh CTPATETHI0 NEHCTBUM; BJIAJCET HABBIKOM IIPOBE-

TECTOBBIC 3aaHUs
(15-20 6anoB)
HHIUBHIyATbHOE 3a-
JaHue

(2-4 6anna);
BOIIPOCHI IS 3a4eTa
(18-25 Gannos)
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JIEHUs TOJHOTO LMWKJIA BBIYUCIUTEIBHOTO JKCIEpHU-
MEHTa, OTPAKEHUs XOJa BBIIOJHEHUS NPOEKTa U I0-
JyYEHHUsI pe3yJIbTaTOB B OTYETAX U JIOKYMEHTAllUU Ha
c1aboM YpOBHE; BJaJeeT HABBIKOM MCIOJIb30BaHUS
CYILIECTBYIOIIUX MPOTrPaMMHBIX OUOIMOTEK M MoJe-
Jeid, COo3AaHusl MPOrPAaMMHBIX peanu3aliii TITyOOKHUX
HEHPOHHBIX CETEH Ha CJIaboM YpOBHE.

Husknii He 3Haer Teopermueckne OCHOBBI OOYYEHHUS aHAIM3a | TECTOBBIC 3aJJaHUS

(1oTIOpOroBBIi) | MaHHBIX M MaIlIMHHOTO 00ydenus; cuenuduky BHena- | (0-13 Gamios);
(KOMITETEHIIUS HE | PEHUS] CUCTEM MAIIMHHOTO O0YYEHHUS B «OTPACiIny», HE | MHAWBUIYAIbHOE 3a-
chopMUpOBaHa) | yMEET aHATU3UPOBATh 3aJauy, HE OCYILECTBISET Je- | JaHHe

(MeHee 35 O6an- | KOMIIO3MIIMIO 3a/1a4K; HE yMEeT MpUMeHATh Aoctarod- | (0-3 Gamna);

JIOB) HOE KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCS] HOBBIMU | BOIPOCHI AJis 3a4eTa
«HE3aYTECHOY TpeHJaMu B cBoed mnpodeccuoHansHoi otpaciu; He | (0-18 Gamios)

BEPHO OIEHUBAET CIIOKHYIO CUTYAIlHIO, HE BEPHO OlIe-
HHUBAET PUCKHU U NOCJIEJCTBUS CBOUX JICHCTBHIA.

Bce KOMIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepraIoB), HE00-
XOJUMBIX JIJI OLEHKH 3HAHWM, YMEHUU, HaBHIKOB M (WJIM) ONBITA JIEATEILHOCTH, XapaKTepHU3y-
folue dTanbl GOpMUPOBAHUS KOMIETEHIIMN B MPOIECCe OCBOSHUS IUCHUIUIMHBI (MOIYJIs) TMO-
JIpOOHO MpEeICTABIEHBI B TOKYMEHTE «DOH]T OIEHOYHBIX CPEJICTB TUCHUILTUHBI (MOTYJIIS)».

7. YueOHO-MeTOAMYECKOE U MH()OPMAIMOHHOE 00ecTiedeHUe TN CUUTIINHBI

(MoayJist)
7.10cHOBHas1 yueOHas1 quTEpaTypa:

1. Cucrembl UCKYCCTBEHHOT'O MHTEJUIEKTa: yued. mocobue g By3oB/Cunopkuna M.I.M.:
Knopyec, 2014. - 245 c.: . - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TommauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTeIUIeKTa : ydeOHoe mocodme / C. TI.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycerunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : >nekTpoHHBIH / JlaHb : 3IeKTpOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckast, E. B. OcHOBBI MCKYCCTBEHHOTO HHTEIIEKTa : ydeOHoe mocobue / E. B.
Boposckas, H. A. laBeinoBa. — 4-e u3a. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 130 c. —
ISBN 978-5-00101-908-4. — TekcT : >neKTpoHHBIN // JlaHb : 3IEKTpOHHO-OMONIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/151502

7.2 lonoJIHUTEIbHAs Y4eOHas JuTeparypa:

1. Peiouna I' B. OCHOBBI MOCTPOCHUSI MHTEIIEKTYAIbHBIX CUCTEM: y4eb. mocobue st By-
30B/PpiOuna I'.B. - M.: ®dunance! u ctatuctuka: Mudpa-M, 2010. - 430 c.
2. Brrorun BB. DnemenTs MaTeMaTHYECKON TEOPUU MAITMHHOTO 00y4YeHus: yuel. mocooue

s By30B Berorun B.B.; Mock. ¢usuko-TexH. uH-T (roc. yH-T), PAH, UH-T npobiem nepenayu
uHpopmanuu uM. AA. Xapkesuua. - M.: MOI'U - UTITIN PAH, 2010. - 231 c. Cucrembl UCKyc-
CTBEHHOTr0 mHTeJuIeKTa. [IpakTnueckuii kypc: yue6. nmocodue st By3os / Uymokos BJL., Acra-
xoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. Jla6opatopus 3nanuii: ®uzmatiut, 2008. - 292
c.

3. Achunkuit JI.H. BBeneHnne B MCKYCCTBEHHBIN HWHTEIIEKT: yueO. mocoOue aisi BY-
30B/Acaunkuit JIL.H. - 2-e uzn., ucrp. - M.: Akanemus, 2008. - 174 c.
4. OcumoB I'.C. MeTossl HCKYCCTBEHHOrO MHTEIUIeKTa: MOHOrpadus/Ocunosy C. - M.:

®usmaraut, 2011. - 295 c. .



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

o. JIro b. Teopust u mpakTKa HeonpenerIeHHoro nporpammuposanus/JIo b.; mep. ¢ aHr.
Tromennes 10.B., Karanos 10.T.; pen. nep. Tromenner FO.B. - M.: BUHOM. JlabopaTtopusi 3Ha-
uuii, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcaJbHbIi1 UCKYCCTBEHHBIN MHTEIUICKT U DKCIIEPTHHIC
cuctemsl / Pyakun B.H., ®ymun B.A. - CI16.: BXB-ITerepoypr, 2009. - 238 c.
7. Kypeiiuuk BB., Kypeituuk B.M., Pogzun CH. Teopusi 3BOJIONHUOHHBIX BBIYMCICHUM:

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

7.3 MeTounquKne YKa3aHusd 110 OCBOCHNI0 THCHMITJIMHBI (MOIlyJ'lSI)

MeTtoaudeckue yka3zaHUs IS MPOBEACHUS MPAKTUYCCKUX 3aHATHHA MO quciumuinHe «CUCTeMbl
HMCKYCCTBEHHOTO MHTEJUIeKTa» Juisi HarpaieHus noarotoBku 09.04.02 MudopmarnmoHHble CH-
CTEMBI ¥ TEXHOJIOTHH.

7.4 UndopmannoHHbie M HM(POBbIe TEXHOJIOTHH (IPOrpaMMHoe odecriede-
HHE, COBPpeMeHHbIe MPodeCCHOHAIbHBIE 0a3bl JaHHBIX U HHPOPMALIUOHHbIE
CIIPABOYHBIE CUCTEMBI)

Y4yeOHast MUCHUTUIMHA (MOAYNb) MPEIyCMaTPUBACT OCBOCHHUE MH(OPMAIIMOHHBIX H IU}-
POBBIX TeXHOJIOTUH. Peanu3anust [u@poBbIX TEXHOIOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSeTCs OJHOW M3 BaXKHEWINHMX Iiesieil oOpa3oBaHUs, AAromieil BO3MOKHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHbBIE KauecTBa 00yJaroImuXxcs Kak OyyIuX BbICOKOKBAIN(UIIMPOBAHHBIX CIIeLUa-
JIMCTOB.

[MudpoBble TEXHOJIOIMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOIO peleHHs
3aJ1a4 NMpo(ecCHOHANBHOT0, COLMATLHOIO, JMYHOCTHOI'O XapaKTepa ¢ UCMOJIb30BAaHUEM PA3JINy-
HBIX BHJIOB KOMMYHHKAI[MOHHBIX TeXHOJOTui. OcBoeHHE IUPPOBBIX TEXHOJOTUMH B paMKax
JAHHOM NUCIHMIIMHBI (MOAYJISl) OPUEHTUPOBAHO HA CHOCOOHOCTh OE30MaCHO M HaJISKAIIUM
o0Opa3oM noay4yaThb AOCTYII, YIPABIATh, UHTErPUPOBAaTh, OOMEHNUBATHCA, OLIECHUBATh U CO3/aBaTh
MHGOPMAIIHIO C TOMOUIBIO ITUPPOBBIX YCTPOUCTB U CETEBBIX TeXHOJOrUi. dopMupoBaHue U }-
pPOBOM KOMIIETEHTHOCTH IMpEAroyaraerT padoTy ¢ JaHHBIMHU, BJIaJE€HHUE WHCTPYMEHTaMH s
KOMMYHHKAIUH.

7.4.1 DJIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI JaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/n (CeteBas anexkTpoHHas 6MbIUOTEKA)

2. baza paHHBIX 37eKTpoHHBIX HH(popMarmoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
o 00ecreyeHuo J0CTyMa K AMeKTpoHHbIM uHpopManmoHHbM pecypcam @®T'BHY ITHCXb ue-
pe3 Tepmunan yganenHoro pocryna (TY I ®T'BHY LTHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DOnexkTpoHHas OubnmoreyHas cucrema «HarumonaneHel 1M poBOI pecypc «PyKoHT»:
Komnexuun «ba3oBeiii MaccuB» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT T0 MpeIocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «InektponHoe m3aarensctso FOPAUMTy (https://urait.ru/) (10oroBop Ha oka3anue
YCIIYT TIO TIPEIOCTABIEHUIO IOCTyMa K 00pazoBaTenbHOM muiargopme OO0 «DneKTpOoHHOE H3/1a-
teasctBo FOPAUTY ot 07.05.2024 Ne 6555)

5. DnextpoHHO-OMOMMOTeUHAst crctema «Bepranckuin» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3THOE UCIONIb30BaHUe TipousBeneHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HarnumonansHas snextpoHHas OuOnmoreka» (https://rusneb.ru/)
(morosop o nmoaxioueHnn kK HOb u npenocrasnenun nocryna k oosextam HOB ot 01.08.2018
Ne 101/HDb/4712)
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7. CornaimieHue o COTPYyIHHYECTBE MO OKAa3aHUIO0 OMOIMOTEUHO-UH(OPMAITMOHHBIX U CO-
LHUOKYJIBTYPHBIX YCIYT MOJIb30BATENsIM YHUBEPCUTETA U3 YKCIIa UHBAJIUIOB MO 3PEHUI0, Cllado-
BUJISIIINX, MHBAJIHMJIOB JPYTrUX KAaTETOPHU C OTPaHUYCHHBIM JOCTYIIOM K WH(OpMAalWH, JIHII,
HMEIOIIMX TPYIHOCTH ¢ yTeHUeM ItockonedarHoro tekcta TOI'BYK «TamOoBckas obGnmacTHas
yHUBepcalibHasi HayuHas Oubimmoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
meHue o corpyaanyectse ot 16.09.2021 Ne 6/H)

7.4.2. UudopMannoHHbIE CIPABOYHBbIE CUCTEMbI
1. CopaBounas mpaBoBas cucrema Koncynbrantllinroc (10roBop mocraBku, agantainuu u
COIpoBOXKACHUs dK3eMIuIsIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DNeKTpOoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (morosop Ha yciy-
' 110 conpoBoXkaeHHO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe Mpo(eccuoHATIbHBbIE 0a3bl JaHHBIX

1. ba3za 1aHHBIX HOPMATUBHO-TIPABOBBIX aKTOB MH(OPMAILIMOHHO-00pa30BaTeIbHOM MpO-
rpammbl «PocMerony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponnoit 6udmuoreku eLIBRARY.RU — poccuiickuii un-
(hopMaMOHHO-aHATUTUIECKAN TIOPTa B 00JaCTH HAYKH, TEXHOJIOTUH, MEAULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepannu - https://data.gov.ru/

4. Ortkpeitele paHHble @enepanbHOM  CayXkObl TOCYAAPCTBEHHOM CTATUCTUKH -

https://rosstat.gov.ru/opendatallpodeccruonanbapie  0a3bl  JaHHBIX. 3amuTa WHPOPMALUU
http://www.is027000.ru/
5. Tlpodeccronanbubie 6a3bl JTAHHBIX. baza JTAHHBIX zbMath

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

6. IIpodeccuonanbHbie 0a3bl qaHHBIX. PocTexnamzop http://www.gosnadzor.ru/

7. TlpodeccnonanbHble 0a3bl JaHHBIX. Poccuiickas acconuarysi HCKYCCTBEHHOTO MHTEI-
JeKTa [ DaeKTpoHHbIH pecypc]. — Pexum goctyna: http://www.raai.org, cBo0o1HbIH

7.4.4. JIuLleH3MOHHOE U CBOOOIHO PACNPOCTPaHsieMOe NMPOrpaMMHoOe obecre-
YyeHHue, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOM3BOICTBA

Ne Haumenosanue PazpaboTunk HoctynHocTh Ccpuika Ha Enuabiit PexBusutel nox-
I1O (nmpaBoobna- | (iMlleH3UOHHOE, | peecTp POCCUIICKUX TBEPKAAIOIIETO J0-
JaTesb) cBOOOJHO pac- | mporpamm mis O9BM | kymeHra (mipu Hamu-
npoctpansgemoe) | u Bl (mpu HammuuM) YUH)
1 Microsoft Windows, Microsoft JInnen3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOYHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIM
rpamMmHuOe obecrieue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codrekc» oT
Endpoint Security mms (Poccmst) 24.10.2023 Ne 6/H,
OusHeca CPOK JICHCTBUSL: C
22.11.2023 no
22.11.2024
3 | MoiitO¢uc Cranmapr- | OOO «Hossle JInuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - 00JIauHBIE TEX- ov.ru/reestr/301631/? «PyGuKoH»
OducHblil maker Hojorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboThI C OKY- cHs) 03641000008190000
MEHTaMH1 ¥ MOYTON 12
(myoffice.ru) CpPOK JeicTBus: Gec-
CPOYHO
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https://www.tambovlib.ru/
http://www.iso27000.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

4 OducHBIN makeT AO «P7» JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Oduc» ov.ru/reestr/306668/? «Codrexc»
(meckToTHAsT BepCHs) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeiicTBusA: Oec-
CPOYHO
5 OmnepanroHHas CH- 00O "bazanet | Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
crema «Anbt O6paso- | cBo6OAHOE MPO- ov.ru/reestr/303262/? «Codreke»
BaHHE» rpaMMHOE obec- sphrase_id=4435015 ot 24.10.2023 Ne
negeHue” 03641000008230000
07
CpOK JeiicTBusA: Oec-
CPOYHO
6 | Ilporpammuas cucte- | AO «Anrtumna- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonsusli m0-
Ma Jist oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIIArHaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
Hay4HBIX paboTax CPOK JICUCTBHUSL: C
«Antumnaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CBobomHo pac- - -
- IPOCMOTP JOKYMEH- NIPOCTPaHsIeMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBoGomHo pac- - -
- IPOCMOTP JOKYMEH- Corporation IIPOCTPAHAEMOE
toB PDF, DjVU
7.4.5. Pecypcbl ”HPOPMAIIMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH «AHTEp-
HEe»

1. CDTOwiki: 6a3a 3Hanwuit o 1udposoii Tpanchopmaruu https://cdto.wiki/

2. OrtkpsiTas MpOTrpaMMHas O6ubnoTeka JUISt MAIIIMHHOTO 00yueHust
https://www.tensorflow.org/

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

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

5. Caiir @enepanbHoil cinykO0bl TocynapcTBeHHOI cratuctuku (PoccraT). DneKTpoHHBIN pe-
cype. Pexxum mocryma: http://www.gks.ru/

6. Caiit TeppuropuanpHoro oprana deaepaabHON CITYKOBI TOCYTAPCTBEHHOHN CTa-TUCTHKH 10
TambOoBckoit  obmactu  (TamOoBcTaT). DneKkTpoHHBIM  pecypc. Pexum  nmocrtyma:
http://tmb.gks.ru/

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

8. Pexwum mocryma: http://www.devbusiness.ru/development/staff.nhtm

9. Caiir BeIcIeii aTTecTannoHHON kKomuccuu // http://vak.ed.gov.ru

wn e

7.4.6. lIlndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00Pa30BaTEeJILHOM IPO-

mecce
LMS-mardopma Moodle
BupryansHas qocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
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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/
http://www.devbusiness.ru/development/staff.htm
http://vak.ed.gov.ru/

N O~

Cepauc

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

HaJ TpoeKkTamMu i HeOompmux rpymm  Trello

http://www.trello.com

7.4.7. llndpoBble TEXHOJOTMH, IPUMEHsIeMble PU U3YYCHUH TUCIUIIMHBI

Ne | [Tudpossie TexHonoruu | Buabl yue6HO# paboThl, BeIOA- | DopMupyembie
HSIEMBbIC C IPUMEHEHUEM ITU(PPO- | KOMIIETEHIIUU
BOU TEXHOJOTHH
1. | O6naunsie Texuonorun | Jlexknuu IIK-1, IIK-2
[TpakTrueckue pabOTHI
(JTaboparopubie pabOThI)
2. | Bonblunue naHHble Jlexkuu [IK-1, I[IK-2
[TpakTrueckue paboOTHI
(JTaboparopubie pabOThI)
3. | Texnonorum pacnpezae- | Jlekiuu [IK-1, I[IK-2
JICHHOT'O peecTpa [TpakTrueckue paboOTHI
(JTaboparopubie pabOThI)
4. | Texnonoruu 6ecnpo- Jlexnuu IIK-1, IIK-2
BOJHOU CBSI3H [TpakTuyeckue paboThI
(JTaboparopabie pabOTHI)
5. | HoBble mpousBoacTBeH- | JIekiuun IIK-1, IIK-2
HBIC TEXHOJIOTHH [TpakTrdeckue paboOTHI
(JTaboparopubie pabOTHhI)

8. MarepuajibHO-TEXHUYECKOE o0ecneYeHne M CIUILIUHBI (MOAYJis1) (MOayJIs1)

HaumenoBanue ciie-
LHMaIBHBIX IIOMEIIE-
HUH U IOMEIEHUN
IS CAMOCTOSITEIIb-
HOU paboThI

OCHaH.IGHHOCTB CIiequaJIbHbIX l'IOMeH.IGHI/Iﬁ n HOMeH.IGHI/Iﬁ JUIsL CaMOCTOSTEIIBHOMI pa6OTLI

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

YueOHas ayTUTOpHUs AJIS IPOBEJCHUS YIEOHBIX 3aHATHH JIEKIIMOHHOTO THMa: VIHTepakTHBHAS
nocka — 1 mr.; CuctemHblit komruiekT — 1 mt.; [IpoexTop Viewsonic — 1 wt. Habopsl nemMon-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamOoBcKkast 00J1aCTh,
r. MuuypuHCK, yiI.
WHTepHannoHansHas,
aom Ne 101, 1/114

VYueOHast ayJuTOpHs AJIsl IPOBECHUSI yueOHbIX 3aHATHI CEMHHAPCKOT0 TUIA, KYpCOBOTO
MPOEKTUPOBAHHUS (BBIMOTHEHUS KYPCOBBIX Pa0OT), TPYMIOBBIX U HHAWBUIYaJIbHBIX KOHCYJIb-
TalMH, TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHON aTTecTanny (KOMIbIOTEpHBIH Kiacc): Cu-
cremubIi komrutekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJISIHBIMH y4eOHBIMH IIOCOONSIMHU, TPEHaKEpaMH M APYTHMMH TeXHHYe-
CKUMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJIKII0YeHa K ceTn «HTepHeT» U obecrieueHa
jJoctynoM B OMOC yHuBepcurera.

393760, TambOoBCcKas
00J1aCTh,
r. MuuypuHCk, yiu.
MurepHanuoHanbHas,
qom Ne 101, 1/210

[NomenieHue 1715t CAMOCTOATENBHON paboThl: puHTEp — 3 wt., MDY Canon i-Sensys MF
4410, noyroyx Hewlett Packard Pavilion, kommerotep — 3 mrr, komnerotep Celeron E 3300,
kommbioTep Dual Core, kommbiorep OLDI 310 K/I, komuposanbsHsbiii anmapar Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TO/IKIIOUeHa K ceT «VIHTepHeT» 1 00ecIeyeH TOCTYH B AIIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BaATEILHYIO CPEY YHHUBEPCUTETA.

PaGouast mporpamMmma TUCIUIUTMHBI (MOJIYJISI) COCTABJIEHA B COOTBETCTBUH C TPeOOBaHMSI-
Mu ®I'OC BO — maructpatypa no HampasieHuto nmoarotoBku 09.04.02 Uudpopmannonssie cu-
CTEMBI U TEXHOJIOTHH, YTBEPKACHHOTO MpukazoM Munoopuayku P® Ne 917 ot 19.09.2017
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ABTOpBI:
3aBeayromuii kKadeapoi MaTeMaTuky, (UMK U MHPOPMAITMOHHBIX TexHoorui Kapreunna H.B.

Crapmmuii npernogaBaTesb Kageapbl MaTeMaTWKH, (PU3MKH U UHPOPMAITMOHHBIX TEXHOJIOTHMA
ITuenuunea H.B.

Penensent:
3aBeAYIOIMA Kapeapol cTaHIapTU3AINK, METPOJIOTHN M TEXHUYECKOTO CepBHUCa, K.T.H., JIOIEHT
XaryHues B.B.

[Tporpamma paccMoTpeHa Ha 3acelaHHH Kadeapbl MaTeMaTHKH, GU3UKU U UH(OPMAIIMOH-
HbIX TexHoyiorui. [Ipotokon Ne 10 ot «10» utonst 2021 .

[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YI€OHO-METOANYECKONH KOMHCCUU WH)KEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 11 ot 15 nronst 2021 r.

[Iporpamma yTBepkaeHa PemieHreM y4eOHO-METOIMYECKOTO COBETa YHHBEPCHTETA IPO-
ToKOJI Nel0 ot 24 urons 2021 roga.

[IporpamMma nepepaboTana u JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHiH Kadeapsl MaTeMaTHKH, GU3NKU U UH(OPMAITOH-
HbIX TexHosoruil. [Ipotokon Ne 7 ot «14» mapta 2022 r.

[Iporpamma paccMOTpeHa Ha 3aceaHUU y4eOHO-METOIMUYECKOW KOMUCCHU WH)KEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 8 ot 17 mapra 2022 1.

[Iporpamma yTBepkaeHa PemeHreM y4eOHO-METOIMYECKOTO COBETa YHHBEPCHTETA IPO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.

ITporpamma nepepaboTtaHa 1 J0N0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTHKU, (PU3UKU U UHPOPMAIMOH-
HbIX TexHOsIOTud. [TpoTokon Ne 9 ot «01» nrons 2023 r.

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

[IporpamMma yTBepxkneHa PerieHneM yuyeOHO-METOIUYECKOTO COBETa YHMBEpPCUTETa IpO-
Tokoi Nel0 ot 22 utons 2023 roja.

ITporpamma nepepaboTtaHa 1 J0HoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[IporpamMmMa paccMoTpeHa Ha 3aceaHuM Kadeapbl MaTeMaTHKU, pU3UKU U UHPOpPMAaIOH-
HbIX TexHOJIOTuid. [IpoTokon Ne 6 ot «14» masa 2024 r.

[IporpamMma paccMoTpeHa Ha 3acelaHuu y4eOHO-METOJINYECKON KOMHCCUH MHKEHEPHOTO
nnctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBepxkneHa PerieHneM y4yeOHO-METOIUYECKOIO COBETa YHMBEPCUTETA IMpPO-
TokoJ Ne 09 ot 23 mas 2024 roxa.

OpuruHan J10KyMeHTa XpaHUTCs Ha Kadeape MaTeMaTuKH, GU3UKU U UH()OPMAIIMOHHBIX TEXHO-
JIOTUH
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