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1. lean ocBOeHMS JUCHHUILIUHBI (MOLYJIs1)

[lenssMu OCBOCHUS AMCIUIUTHHBI (MOIYIISI) SIBJISIETCSI OBJIAJICHUE O0YJaIOIIUMHUCS OCHOB-
HBIMU MCTOAAaMHU TCOPHU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/I06p€TeHI/IC HAaBBIKOB 110 HUCIIOJIB30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAaHUHU B MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo nMCHUIUIAHBI (MOIYJIsl) B CTPYKType 00pa3oBaTeibHOM MpPo-
rpaMMbl

Hucnurmuna (Moaynb) «CHCTeMbl MCKYCCTBEHHOTO MHTEIUICKTa» OTHOCUTCS K bioky 1.
Yacts, popMupyemas yuacTHUKaMu oOpazoBaTenbHbIX oTHOIIEHUH b1.B.J1B.02.02.

OcBoenue JUCHUITITMHBI (MOI[y.]'IS[) «CHCcTEMBI HCKYCCTBCHHOI'O MHTCIIJIICKTA» JIOTHMYCCKH
U COACPKATCIBbHO B3aUMOCBA3daHA C TAKUMHU JUCHUILVIMHAMHU, KaK «MI/IKPOI-)KOHOMI/IKEI», «Maxk-

PO3KOHOMHUKAY, «IKOHOMHKA hupMbl ATTK».
TeopeTnueckue 3HAHUS U IPAKTHUECKHE HABBIKY, TOJTYICHHBIE 00yUJarOIIMMICS TIPU
W3Y4YEeHUHU, JOJHKHBI OBITh UCIIOJIB30BAHbI B MPOIIECCE N3YUECHUS MOCIEAYIOMNX TUCIUIUIMH O
y4eOHOMY IUIaHYy, TIPH MOATOTOBKE BBITYCKHOW KBAJM()UKAITMOHHOMN paOOThI, BHITIOTHECHHH
HAyYHO-HCCIIEeI0BATEIbCKUX PaldoT.
3. HJIaHI/IpyeMl)Ie Pe3yabTaThI OﬁyquI/IH o AMCIoMIJinHe, COOTHECCHHbIC

C INIAaHUPYEMBIMHU pE3yJabTaTaMHU 0CBOCHUSA 06p330BaTeHbHOﬁ nmporpaMmmal
OcBocHHE TUCITUTUIMHBI (MOJTYJIST) HAIPaBJIeHO HAa ()OPMUPOBAHHUE:
YHUBEPCAJIBHBIX KOMIIeTeHIHIi
YK-1. CriocobeH ocymecTBIsATh KPUTUICCKUN aHATH3 TPOOIEMHBIX CUTYalluii Ha OCHOBE

CHCTEMHOI'0 TI0/IX0/1a, BbIPA0aThIBaTh CTPATETUIO ACHCTBUH ;
YK-6. CriocobeH onpenensiTh 1 peaan30BbIBaTh MPUOPUTETH COOCTBEHHOH 1A TEEHO-

CTH U CIIOCOOBI €€ COBEPILIEHCTBOBAHMS HA OCHOBE CAMOOIICHKH.

IInanupyemslie pe-
3yJIbTaThl 00y4e-
HHUS
(ToKazareny nOCTHU-
JKESHUS 3aJJaHHOTO
YPOBHS OCBOCHUS
KOMITETEHITHI)

Kputepuu oueHuBanus pe3yibTaTOB 00y4eHUsI

Hu3skuii (nonopo-

roBbIii) KOMIIETEH-

uMs He c)opMHpoO-
BaHa

Ioporosplii

ba3oBblii

IpoaBuHyTHIH

YK-1. CnocobeH ocylIecTBIsATh KpUTHUECKHU aHAINU3 MPOOIEMHBIX CUTYAIlHii HA OCHOBE CH-
CTEMHOTO T0/IX0/Ia, BBIPA0ATHIBATh CTPATETHIO JEHCTBUIMA

N-1yk.1— Ananu-
3UpYyeT MPOOIEMHYIO
CUTYAI[HIO KaK CH-
CTEMY, BBIABJIAA €€
COCTaBJISIOIIUE U
CBSI3U MEX/Y HUMH

He ananusupyer
MPOOJIEMHYIO CUTY-
aIuIo Kak CUCTEMYC
BBISIBJICHHEM €€ CO-
CTaBJISIFOIIUX U CBS-
3el MeX Iy HUMHU

YV 10BJIETBOPUTEIIBLHO
aHaJIM3UPYET MPOo-
OJIEMHYIO CHUTYyallHIO
KakK cuctemy, ¢par-
MCHTAapHO BBIABJIAA
€€ COCTaBIISIONINE U
CBSI3U MEXXIY HUMH

Xopo11o aHaIu3u-
pyeT mpoOieMHYIO
CUTYAIIHIO KaK CH-
CTEeMY, HO HE IOJIHO-
CTBIO BBIABIISIA €€
COCTaBJIAIOIIHIE U
CBSI3U MEXKIY HUMU

OTnuyHO
aHAITM3UPYeT Ipo-
OJIEMHYIO CUTYaIUIO
KaK CHCTEMY, B TIOJI-
HOM Mepe BBIABIISA
€€ COCTaBJISIOIINE U
CBS3M MEXIY HUMU

NA-2yk-1— [pouns-
BOJHT KPUTHYECKYIO
OIICHKY HH(OpMa-
LIMH, HEOOXO0IUMOM
JUISL peLIeHUs [PO-
ONIeMHOI cuTyaIu

HenpousBoaut xpu-
THYECKYIO OIIEHKY
nHpOpMAaLUH, He0O-
XOMMOI1 ISt pere-
HUS IPOOIIEeMHON
CUTYyalUH

Y 10BNETBOPUTEIHEHO
MPOMU3BOJIUT KPUTH-

YEeCKyIO OLICHKY MH-

thopmarnmu, He0OXO-

JIUMOM JUIsl peleHus
poOJIeMHOM cuTya-

01201

Xopouo
MIPOMU3BOJIUT KPUTH-
YECKyIO OLICHKY MH-
¢dopmanuu, He0OX0-
JIUMOM JJIsl pelleHus
pobJIeMHOM cuTya-
11U

OTJINYHO IPOU3BO-
JIUT KPUTHYIECKYIO
OIICHKY WH(pOpMa-
LIMH, HE0OX0IUMOI
JUISL pELICHUSI ITPO-
ONMEeMHOM cUTyarun

N-3yk1— [pemna-
raer aJeKBaTHBIC
CrocoOBI PenIeHUs
po0JIeMHO cuTya-
LMMHA OCHOBE CH-
CTEMHOT'O U MEXK-
JIMCUUIIIMHAPHOTO

Henpennaraer anek-
BaTHBIE CITOCOOBI
pereHus mpobIeM-
HOW CUTyalluuHa
OCHOBE CHCTEMHOTO
1 MEXUCLUILIN-
HapHOTO I10JIX0JI0B

[Ipennaraer ya-
CTUYHO CHOPMUPO-
BAaHHBIC aICKBATHBIC
CIOCOOBI pelIeHus
poOJIEeMHOM cHUTYya-
IIMMHA OCHOBE CH-
CTEMHOTO U MEX-

[Ipennaraet cdop-
MHUPOBaHHBIE, HO
coJIepIKalie oT-
JIeTTbHbIe TIPOOEIIBI
aJIeKBaTHBIE CIIOCO-
OBl peneHust npo-
OJIeMHOH CHTYallMu-

IIpennaraer noaHo-
CTBIO CHOPMHUPO-
BAHHBIC a/ICKBATHBIC
CIIOCOOBI pelIeHHs
po0IeMHO cuTya-
LHMHA OCHOBE CH-
CTEMHOT'O U MEXK-




I0/JIXOJIOB JMCLUITMHAPHOTO Ha OCHOBE CUCTEM- JUCIUIUTHHAPHOTO
HO/IXOJI0B HOTO ¥l MEXIHCIIH- IIOAXOI0B
IUTHHAPHOTO TT0XO0-
JIOB
WU-4yk.1— Pa3paba- | He pazpabaTeiBaeT 1 | YIOBIETBOPUTEIHHO | XOPOIIO OTtnmaHO paszpabda-

TBIBAET U COAEpXKa-
TEIbHO apTyMEHTH-
pYeT CTpaTeruo
JIEHCTBHI, ompese-
JIIET CLIEHApUU €e
peanuzanyu ¢ yde-
TOM BO3MOKHBIX
PHUCKOB

collepKaTeIbHO HEe
apryMEHTHPYET
CTpaTEeruio Aei-
CTBUH, HE OTpeIeIIs-
€T CLICHapHuH ee pea-
JIM3alUU C YIEeTOM
BO3MOXHBIX PUCKOB

pa3pabatbIBaeT 1
MaJjlo COZepKaTeNb-
HO apryMEHTHPYET
CTpaTeruro aei-
CTBHIA, ompenenseT
€MHUYHBIE CIICHA-
pHuH ee peanu3aiu
C Y4eTOM BO3MOXK-
HBIX PHCKOB

pa3pabartbIBaeT, HO U
HE B IIOJIHOU Mepe
COJIEPKATENBHO ap-
TYMEHTUPYET CTpa-
TETUIO IEUCTBU,
onpenenser TUIUY-
HBIE CLIEHapuu ee
peanu3alnuu ¢ yde-
TOM BO3MOJKHBIX
PHUCKOB

TBIBA€T U B NOJHOM
Mepe CoIepKaTeNb-
HO apryMEHTHUPYET
CTpaTeruro Aei-
CTBUH, ompenessier
MHOTOBapHaHTHBIE
CLIEHAapUU €€ peayn-
3al1U C yYETOM
BO3MOXHBIX PUCKOB

YK-6. CnocobeH onpenenstsb

" pCAJIM30BbIBATDH I1

PHOPUTETHI COOCTBEHHOM AESTEIBHO-
CTH U CIIOCOOBI €€ COBEPILIEHCTBOBAHMSI HA OCHOBE CaMOOLIEHKU

N-1yke— Haxomgur
Y TBOPYECKH HC-
HOJIb3YET UMEIO-
IIMICS OIIBIT B COOT-
BETCTBHH C 3aJa4a-
MM CaMOPa3BHTHS

He naxoaur u TBOp-
YEeCKH HE HCIOIB3Y-
€T UMEIOIIHICS
OIIBIT B COOTBET-
CTBHUH C 3aa4aMH
caMOpa3BUTHUSA

®parmeHTapHO
HaXOJIUT U TBOpYE-
CKH, HO NTACCHBHO
UCTIONB3YET UMEIO-
LIMICS ONBIT B COOT-
BETCTBHH C 33/]a4a-
MU CaMOpa3BUTUS

He B nosHOM 00Be-
M€ HaXOJHT U TBOP-
YeCKH, C HHUINATH-
BOM HCIIOJIB3YyET
MMEIOIINHCS OIIBIT B
COOTBETCTBHH C 3a-
JlayaMy caMopa3BH-
TS

B noanom o6beMe
HAaxXOJUT ¥ TBOpYE-
CKH U aKTUBHO HC-
MOJTB3yeT UMEFO-
IUICS OIBIT B COOT-
BETCTBHH C 3a7a4a-
MH CaMOPa3BUTHUS

NJ-2yk.6— Camo-
CTOSITEJILHO BBISBIIA-
€T MOTHUBBI U CTUMY-
JIBI 771 CAMOPA3BH-
THSI, OTIpEIETIsIeT
IIPHOPHUTETHI JTHY-

CaMOCTOSTEIBLHO HE
BBIABJISICT MOTHUBBI U
CTI/IMyJ'H)I JJIs1 caMO-
pa3BuUTHSA, HE OIIpe-
JICIISICT IPUOPUTETHI
JIMYHOCTHOTO W

CaMOCTOSITENIBHO,
HO MOBEPXHOCTHO
BBISABJISICT MOTHUBEI U
CTUMYJIBI IJ1s1 CaMO-
pa3BuUTHA, MACCUBHO
ompeersieT MPHo-

CaMOCTOSITENIBHO,
HO HE B IOJHOM
00BbEME BLIABIAET
MOTHUBBI U CTUMYJIBI
JUTS CAMOPA3BHUTHS,
WHHIHATHBHO OTIpe-

CaMOCTOSATEeNBHO U B
IIOJIHOM M€epE BbISAB-
JsIeT MOTHUBHI U CTH-
MYJIBI AJIs1 caMopas-
BUTHS, AKTHBHO
oIpenenser Npuo-

HOCTHOTO M TIPO- IPOoQeCCHOHANBHOTO | PUTETHI JINYHOCTHO- | AENSET MPUOPHUTETHI | PUTETHI IMYHOCTHO-

(heccHoHaIBHOTO pocTta ro u mpodeccuo- JUYHOCTHOTO M ro u mpodeccuo-

pocTta HaJIbHOTO POCTa podeCCHOHABHOTO | HAJIBHOTO pOCTa
pocra

NA-3yk6— He nianupyer npo- | YaoBnerBopureiabHo | Xopoilo miaHupyer | OTIMYHO MJIaHUPYET

[Tnanupyet npodec- | peccnoHambHYIO IaHupyer npogec- | npodeccrnoHaNbHYI0 | IpodheccCHOHATBHYIO

CHOHAJILHYIO TPaeK-
TOPHIO C YUETOM
COOCTBEHHBIX pe-
CYpPCOB, COITUAIBHBIX
HaBBIKOB, CTpaTeruu
JUYHOTO Pa3BHUTHS,
BO3MOKHOCTEH H
TpeOOBaHUH pBIHKA

Tpyna

TPAEKTOPHUIO C yue-
TOM COOCTBEHHBIX
pecypcoB, coLuab-
HBIX HaBBIKOB, CTpa-
TEruH JIMYHOTO pas-
BUTHS, BO3MOXXHO-
cTei u TpedoBaHUI
pBIHKA TPy Ja

CHOHAJILHYIO TPaeK-
TOPHIO C YUETOM
COOCTBEHHBIX pe-
CYpPCOB, COITUANILHBIX
HAaBBIKOB, CTPaTETUU
JMYHOTO Pa3BHUTHS,
BO3MOJKHOCTEH U
TpeOOBaHUI pHIHKA
TpyAaa

TPaeKTOPHIO C yue-
TOM COOCTBEHHBIX
pecypcoB, COIHaIb-
HBIX HaBBIKOB, CTpa-
TETUH JINYHOTO pas-
BUTHSI, BO3MOXXHO-
cTeit u TpeboBaHU
pBIHKA TPyJa

TPaeKTOPHIO C yue-
TOM COOCTBEHHBIX
pecypcoB, coluaib-
HBIX HaBBIKOB, CTpa-
TETrUH JIMYHOTO pas-
BUTHSI, BO3MOXKHO-
cTel u TpeOoBaHUH
pBIHKa TpyIa

WN/1-4yx.6— PazBuBa-
€T JINYHOCTHBIC U
npodeccroHaNbHbIE
CHOCOOHOCTH, TBOP-
YEeCKHE BO3MOXKHO-
CTH IUIsl COBEpILICH-
CTBOBAHUS
cOOCTBEHHOM (B TOM
qucie npogdeccuo-
HaJbHOMN)
JIeATeIbHOCTH

He pasBuBaet nmu-
HOCTHBIE U ITpodec-
CHOHAIIBHBIE CIIO-
co0OHOCTH, TBOpUE-
CKHE BO3MOXKHOCTH
JUISL COBEPILICHCTBO-
BaHUs
coOCTBEHHOM (B TOM
qucie npogeccuo-
HaJbHOMN)
JIeATeIbHOCTH

Y 10BIIETBOPHUTENHLHO
pa3BUBAET JIUIHOCT-
HbIE U IPOdeccHo-
HaJIbHBIE CTIOCOOHO-
CTH, TBOPUYECKHE
BO3MO>XHOCTHU IJIs1
COBEPHICHCTBOBAHUA
COOCTBEHHOH (B TOM
qucie npogdeccuo-
HaJIbHOM)
JIeSITeIIbHOCTH

Xopomo pa3BUBaeT
JIMYHOCTHBIE U NIPO-
(eccroHaIbHBIC
CHOCOOHOCTH, TBOP-
YEeCKUE BO3MOXKHO-
CTH JUIsl COBEpILICH-
CTBOBAHUS
cOOCTBEHHOH (B TOM
quciie mpogdheccuo-
HaJIbHOM)
JIeSITEIIbHOCTH

OTin4YHO pa3BUBaET
JIMYHOCTHBIE ¥ TIPO-
(heccroHaIbHEIC
CIIOCOOHOCTH, TBOP-
YeCKHe BO3MOXKHO-
CTH JUIsl COBEpILICH-
CTBOBAHUS
COOCTBEHHOM (B TOM
gucie npodeccro-
HAJIBHO)
JIeITeIbHOCTH




B pesynbrare u3ydeHus AUCUUIUIMHBI (MOAYJIS1) 00YJarOMUIiCs TOIDKEH:

3HaTh OCHOBHBIEC HAIIPaBJIECHUs aHAJIN3a JaHHBIX; APXUTEKTYPbI IITyOOKHX HEHPOHHBIX Ce-
TEH, IPUMEHSAEMBIX B PELICHUU IIPAKTUYECKUX 3a/ad; IPUHLMIIBI IPUMEHEHUs HEMPOHHBIX Ce-
Tel B 3aauax ¢ npumeHenuem MU;

YMETh HAacTpamBaTh HEOOXOIUMOE OKPYKEHHE Ui PadOThl C HEHPOHHBIMH CETSMHU;
OCYLIECTBIIATh KPUTUUYECKHH aHanMu3 NpoOJIEMHBIX CUTyalluii Ha OCHOBE CHUCTEMHOIO MOJXOAA,
BbIpa0aThIBATh CTPATETHIO ICHCTBHIA;

BJIa/ICTh HABBIKOM IIPOBEICHMSI MTOJIHOTO LIUKJIA BBIYMCIUTENBHOIO SKCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHs IIPOEKTa U MOIYYEHUs pe3yIbTaTOB B OTUETAX U JOKYMEHTALUH; BJla-
JIeeT HAaBBIKOM HCIOJIb30BAHUS CYLIECTBYIOIIMX MPOrpaMMHBIX OMOJIMOTEK W MojeneH, co3a-
HUS IPOTPAMMHBIX peai3alMid TTyOOKUX HEHPOHHBIX CETEH.

3.1 MaTpuiia cooTHeceHHsI TeM/pa3/1eJI0OB Y4eOHOM THCIUIIMHBI (MOXYJIs) U
(¢opMupyeMBbIX B HUX YHHBEPCAJbHBIX KOMIIETEHIIUI

TeMsl, pa3zienbl TUCLUIIIMHBI Kommerenmn OO6ee
MOIYJIA KOJIMYECTBO
(vozys1s) VK-1 VK-6
KOMIIETEH-
i
1. Cuctemsl riybokoro o0ydeHus + + 2
2. OOyueHue ¢ MOAKPEIICHUEM + + 2

4. CTpyKTypa M cojiep:KaHue JUCHUILTUHBI (MOTYJINA)
OO1ast TPYA0EMKOCTh AUCIUILUTMHBI (MOYJIs) cocTaBisieT 3 3aueTHbie eaquuuibl (108 akagemu-
YECKHX YacoB)

4.1. OO0beM qUCHUILINHBI (MOAYJIsl) U BUAbI Y4e0OHOI padoThl

KonmdecTBo akajeMHYECKUX 4acoB
. 10 3a0YHOM
Bunsl 3ansTuit o 0uHoi dopme dbopme
oOyueHus
(3 cemecrtp) o0yuenis
(2 xype)

OO0m1ast TPYA0EMKOCTh AUCITUTUINHBI (MOJTYIIsS) 108 108
KoHTakTHas paboTa 00y4aronmxcs ¢ MpernoiaBaTesieM 50 16

AyIIUTOpHBIE 3aHATHUS, U3 HUX: 50 16

JIEKIIUHU 20 6
NPAaKTUIECKHUE 3aHATHSI 30 10

CamocrogrenbHas padboTa, B T.U. 58 88
npopaboTKa y4eOHOTro mMaTepuasa Mo JUCHUTITHHE (KOH-
CIIEKTOB JIEKIMH, yueOHHKOB, MaTepHajOB CETEBBIX pe- 24 42
CypCOB)
MOJITOTOBKA K TMPAKTHYECKUM 3aHSATHSM, KOJUIOKBHYMAaM,
CeMHHapaM, KpYTJIbIM CTOJaM, IPOOJIEMHBIM TUCKYCCUSIM 24 36
U T.J.
MOJIFOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TE€CTHUpPOBa-
HUIO (BBIMTOJIHEHHE TPEHHUPOBOYHBIX TECTOB), CAAaUe 3aue- 10 10
Ta U HK3aMeHa

KoHTpoib - 4
Buj uroroBoro KOHTpOIIs 3a4er 3a4eT




4.2,

Jlexknun

Paznen auctuminabl (MOIYIs ), TEMbI
NIEKIMI ¥ UX COJIepKaHUE

O0BeM B akageMuye-
CKHX Yacax

OYHasa

¢dopma
o0OydueHus

3a04YHasA

¢dopma
o0OydueHus

dopmupyembie
KOMITETCHIIUH

Cucrembl 1;1y00KOro o0y4eHust

VK-1; YK-6

Heiiponnsie cetn. DyHKIUU
HEHPOHHBIX ceTel U 00yYeHHE C TTOMOIIBIO
00paTHOrO pPAacIpoCTpaHEHHs] TpaJUeHTA.
[TonsiTrie 69T4a ¥ ANIOXMU.

OILINOKY] 4

VK-1; YK-6

HEHpOHHBIX ceTeil. CBepTOUYHBIE HEHpPOH-
Hpie cetu. Omepanuu CBEPTOK, Max-
pooling. [omynsipHble apXUTEKTYpPhI CBEp-
TOuHBIX HekpoHubix cereit:  AlexNet,
VGG, Inception (GooglLeNet), ResNet.
Tpancdepnoe oOyuenue.

Pabota ¢ u300pakeHUSAMH C TTOMOIIBIO 4

VYK-1; VK-6

OOpaboTka TekcToB. PaboTa ¢ ecTecTBeH-
HBIM SI3bIKOM C IOMOILBI0 HEUPOHHBIX Ce-
Teil. BeKTOpHbIE MpPEACTaBICHUS ISl TEK-
crta: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIC HEHpPOHHBIC CETH,
LSTM, GRU. Tpauchopmepsr, BERT,
GPT.

YK-1; YK-6

OOyueHue ¢ nogKpenieHueM

[ToHsiTus arenTta, cpeibl, COCTOSIHUSA, -
CTBUI U Harpajibl. DyHKIMSA HEHHOCTH CO-
crosHud (Value function) n pynkuus ka-
yecTBa AeiicTBusa (Q-funtion). OnTumusa-
LHs CTPATErHH C OMOIIbI0 MAaKCUMU3ALIMHI
(yHKIMI [IEHHOCTH U KauecTBa. Q-
oOyueHue.

YK-1; YK-6

['my6okoe 00ydeHue ¢ MoIKpEIICHHUEM.
Deep Q-Networks, Actor-critic.Iys ypoB-
Hs skcnepTHbiii: REINFORCE, A2C, PPO,
DDPG.

VYK-1; YK-6

Bcero

20

4.3. TlpakTuyeckue 3aHITHUSA

O0beM B AKaJICMHUYCCKUX
qacax

®opMupyemble
KOMIIETEHIINHT

Paznen aucuumiuHb! (Moayss) (Moyns),
TEMBI JIEKIIUI U UX COEP KaHNE

OYHas1

dhopma
o0y4yeHHs

3a04YHasn

dbopma
0o0y4deHus

Knaccugukanus u300paKeHUH U TpaHC-
(dhepHOE 00yUeHue.

4

2

VK-1; VK-6

Pabota ¢ TekcTaMH M UX BCKTOPHBIMU
MPEaACTaBICHHUAMU TEKCTOB

YK-1; YK-6




3 [TporpaMMHO-aITOPUTMHYECKOE OCBOCHHE 8 5 VK-1: VK-6
MaTepuaia
4 [IpumeneHue Q-Net\v/vorks JUTSL peeHuUst 8 5 VK-1; YK-6
MPOCTBIX OKPY>KEHUH.
5 [TporpaMMHO-aITOPUTMHYECKOE OCBOCHHE 4 5 VK-1: YK-6
MaTepuaia
Bcero 30 10

4.4, JlabopaTopHble padoThI

JIabopaTopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4aroImXxcs

O0beM B akageMuye-
CKHX 4Jacax
Paznen mucouniinHbl o
ACT AMCTL Bun camocrositenbHOM paboTh O4HasA
(MOHyJ];[) 3a04YHasd
dbopma
dbopma
00yte- 00yueHust
HUA ya
[TpopaboTka y4yeOHOTO MaTepuaia mo JUCIH-
1. Cucremsl riry0oKoro | INIMHE (KOHCHEKTOB JIEKIMH, y4eOHUKOB, Ma- 12 20
oOydeHus TEPHAJIOB CETEBBIX PECYPCOB)
BrinonHenne MHIMBUya IbHBIX 3aaHUM 12 18
[ToAroToBKa K TECTUPOBAHUIO 6 6
[TpopaboTka yuyeOHOTrO MaTepuana mo JUCIH-
TIHHE (KOHCTIIEKTOB JICKIIMH, YIeOHUKOB, Ma- 12 22
2. OOydeHue ¢ moj-
TEPHAJIOB CETEBBIX PECYPCOB)
KpeIIeHuEM >
BrinmonHeHne nHIUBUIYaIbHBIX 3aJaHUN 12 18
IToaroroBka K TECTUPOBAHUIO 4 4
Hroro: 58 88

Meronudeckue yka3aHus JUIS TPOBEICHUS MPAKTHUSCKUX 3aHITHIA 1o qucturuinae «Cu-
CTeMbl HCKYCCTBEHHOTO WHTENJIEKTa» A HampanieHus nmoaroroBku 38.04.01 Dxonommka —
Muuypusck, 2022.

4.6. Boino/iHeHHEe KOHTPOJIbLHOM PadoThl 00y4alOIIMMHCH 3209HOI (popMBI
[TpucTynaTh K BBINOJIHEHUIO KOHTPOJIBHON pabOThl HEOOXOAMMO TOCIe H3yYCHUsT MaTe-
pHaja mo JIMTepaTypHbIM UCTOYHHUKAM, YOEAMBIIUCH TyTEM OTBETOB Ha BOIPOCHI Ui CAMOIIPO-
BEPKH, YTO MaTepHa TEMbI YCBOCH.
Llenp0 KOHTPOIBHOM PaOOTHI O JUCHUIUIMHE SIBJISETCS pACCMOTPEHHE TEOPETUYECKUX
aCTIEKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHSI YIIPABJICHUS! HAYYHBIM HCCIIEIOBAHUEM.
TpeboBanus kK 0POPMIICHHIO.
KonTponbHast paboTta MOXKeT ObITh BBINOJIHEHA B YUEHHUYECKOM (ILKOJIBHOW) TeTpanu
WIM Ha JucTax Gopmara A4 medaTHBIM WM PYKOMHMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BeimoHeHHBIE 3aJaHHs PAcIIONIaraloTCsl M0 NpeACTaBIeHHOMY TopsaKy. CIIHCOK MCTIOIb3ye
MOM JIUTEPaTyphl MPUBOJIUTCS B KOHIIE PaOOTHI.
Ha tutynbHOM JucTe pacrnonaraercs cieayromas nHpopMauus: Ha3BaHUE AUCLUIUIN
Hbl, ©.J.0. oOyuaromuiics, Kypc, TpyIina, HoOMep 3a4CTHOW KHMXKKH, HOMEp BbIOpaHHOTO Ba
pHaHTa U HOMEpPA BBIMOJIHEHHBIX 33JaHUI 110 TOPSIIKY B CIEIYIOLIEM BUIE:
Cpoxu BbINIOJIHEHUS. BbINoNHEHHas KOHTpOJIbHAs pabdoTa MOJANUCHIBAETCS O0y4aro-
IIMMCSL ¥ C/IaeTCsl Ha MPOBEPKY IPeroiaBaTelio Ha Kadeapy B yCTAHOBJICHHbBIE CPOKH, KaK
npaBuio, 3a 10 gHe mo Hawyama ceccuu. [IpoBepka KOHTPOJIBHOW PabOTHI MpEroiaBaTesieM




OCYILECTBIISICTCSI B TeUCHHE Henlenu mocie ee caaud. KoHTposibHas paboTa JoikHa OBITh
3a4TeHa K Hayayly 9K3aMEHAaIllMOHHOM CECCHUM.

4.7. Conep:kaHue pa3aeyioB IMCHUNIMHBI (MOXYJIsS)
1. Cucremsl r1y00KOTro 00y4YeHHUS.

Hetiponnsie cetr. @yHKIIMN OMMOKH HEMPOHHBIX CETeH M 00YUYEHHUE C MOMOIIBIO 00paT-
HOTO pacnpocTpaHeHus rpaaueHra. [lonarue 63T4a U SMoXu.

PaboTa ¢ n3o0pakeHUsIMUA C TIOMOIIBIO HEUPOHHBIX ceTel. CBepTOUYHbIC HEHPOHHBIE Ce-
. Onepanuu cBepToK, max-pooling. [TonynspHble apXUTEKTYphl CBEPTOUYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe odydeHue.

O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C MOMOIIBIO HEMPOHHBIX CETEH.
Bekropnble npeacraBieHus ais Tekcta: word2vec, skip- gram, CBOW, fasttext. PekyppeHTHbie
uerponnsie cetr, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

2. OOyueHue ¢ MOAKPEIICHUEM.

[TonsaTus areHra, cpenbl, COCTOSHUS, NEUCTBUU U Harpaabl. yHKIUA HEHHOCTH CO-
crostHus (Value function) u ¢yHkums kadectBa aectBus (Q-funtion). OnTumuzanms crpa-
TErWH C MOMOIMIBIO MaKCUMU3AIMK (DYHKIMI EHHOCTH U KadecTBa. Q-o0ydeHue.

I'ny6okoe obydenue ¢ noakperieauem. Deep Q-Networks, Actor-critic. [lyist ypoBHst 9Kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpu W3yyeHUH DUCHMILTUHBI (MOYJS) UCIIOJIB3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUM Ha OCHOBE HMHTETPANUU KOMIIETCHTHOCTHOTO W JIMYHOCTHO-OPUCHTHPOBAHHOTO
MOJIXOJIOB C AJIIEMEHTAaMHU TPAIUIIMOHHOTO JIEKIMOHHO-CEMUHAPCKOTO U KBa3HMPO(ECCHOHATb-
HOTO OOyYEHHsS C HCIIOJIb30BAHMEM HHTEPAKTUBHBIX (OpPM TpOBEACHHS 3aHSATHH, MCCIEA0Ba-
TEJIbCKOM MPOEKTHON AESITETbHOCTU U MYJIbTUMEIUWHBIX y4eOHBIX MaTEPHUATIOB

Bun yue6Hoi OO6pa3oBarenbHble TEXHOJIOTHH
paboTHI

DJeKTpOHHBIE MaTepHajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOJIb30-
Jlexunn BAHNME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIM MaTepuall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TIPYNIOBBIX AYAMTOPHBIX 3aJaHuUM,
3aHATHS WHIWBUAYAJIbHbIE TOKJIa/bl.
CamocTosiTenbHbIe Brimonnenue pedepatuBHON paboThl; MOArOTOBKA M 3allluTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6. OueHo4HbIE CPeICTBA TUCUMILINHBI (MOTYJIs1)

OCHOBHBIMU BUJaMM JUCHUIUIMHAPHBIX OLIEHOYHBIX CPEACTB NMPHU (PYHKIIMOHUPOBAHUU MOYJIb-
HO-PEHTUHIOBOM CHUCTEMBbI 00Y4eHHMsI SBISIOTCA: Ha CTaaAuU pyOeHOro pertuHra, popmupye-
MOTO MO pe3ynbTaTaM MOJIYJIBHOIO KOMIIBIOTEPHOIO TECTHPOBAaHMSI — TECTOBBIE 3aJaHMs; Ha
CTaJMHU MOOIIPUTEIHFHOTO PEHTHHTa, (HOPMHUPYEMOTO TI0 Pe3yIbTaTaM HalMCaHUS U 3alUTHI pe-
(bepaToB MO aKTyalnbHOW MPOOIEMAaTHKE, HAa CTaIUH MPOMEKYTOYHOTO PEHTHUHTA, ONpEesIeMO-
O IO pe3ylIbTaTaM CJadu 3a4eTa — TEOPETHUECKHE BOMPOCH], KOHTPOIUPYIOLIHE TEOPETHIECKOe
coiepkaHHUe Yy4eOHOro MaTepuana, U KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3aJaHUsl, KOHTPO-
JUPYIOIINE MPAKTUYECKHE HABBIKA W3 PA3JIMYHBIX BHUIOB NMPO(ECCHOHAIBHON IEATENBHOCTH
obyuaromerocs no OITOII nanHOTO HampaBIeHUs.




6.1. Ilacnopt GoHIA OLIEHOYHBIX CPEICTB MO TUCUUILIHHE

No | Kontpommpyemblie pazneinbl] Ko koHTponupyemoit O11eHOYHOE CPEJCTBO
n/m | (TeMbl) TUCIUTUTHHBI (MO- KOMIIETECHLINU HaumenoBanue KomnnuectBo
JLyJ1st)
1. | Cucrems rirybokoro o0y- YK-1; VK-6 TectoBble 3a1aHUS 21
YeHUS Tembl pedeparon 4
Bormpocs! st 3aue- 12
Ta
2. | OOyueHue ¢ MoaKpernie- VK-1; YK-6 TectoBBIe 3anaHuA 24
HUEM Temsl peeparos 4
Bormpocsr st 3a- 13
qera

20.

21.
22.
23.
24,
25.

6.2. IlepeueHb BOonpocoB A 3auera (YK-1; YK-6)
Heliponnsie cern.
OyHKIMK OMUOKU HEUPOHHBIX ceTel 1 00ydeHne ¢ OMOIIbI0 0OpaTHOTO pacIpocTpa-
HEHHUs TPaIMEHTA.
[TonsiTre 63TUa U MOXU.
Pabota ¢ n300pakeHUSIMU C TOMOIIBIO HEHPOHHBIX CETEH.
CBepTOUYHbIE HEUPOHHBIE CETH.
Omneparuu cBepTOK, max-pooling.
[TomynsipHbIE apXUTEKTYPHI CBEPTOUYHBIX HEHPOHHBIX ceTeil: AlexNet.
[TonynsipHbIE apXUTEKTYPBI CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.
[TomynsipHBIE apXUTEKTYPBl CBEPTOUYHBIX HEUPOHHBIX ceTeil: Inception (GoogleNet).

. [lonyssspHBIE apXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX ceTel: ResNet.

. TpanchepHoe oOyuenue.

. O6paboTKa TEKCTOB.

. PaboTa ¢ ecTeCTBEHHBIM SI3bIKOM C TIOMOIIbIO0 HEHPOHHBIX CETEH.

. Bextopubie npecraienus s Tekcra: word2vec, skip- gram, CBOW, fasttext.

. PexyppenThsie Heliponnsle cetn, LSTM, GRU.

. Tpanchopmepsl, BERT, GPT.

. IloHsATHS areHTa, cpelibl, COCTOSHUS.

. [loHsATHS NEeHCTBUI U Harpaabl.

. @ynkus neHHoctu coctosHus (Value function) u dyHkius kadectBa aeictBus (Q-

funtion).

Ontumu3anus CTpaTeriy ¢ MOMOIIBI0 MAKCHMU3AIMK (QYHKIMHA IIEHHOCTH M Ka4ecTBa.
Q-o0yueHwme.

I'my6okoe o0ydeHue ¢ moIKperyICHUEM.

Deep Q-Networks, Actor-critic.

s ypoBus skcneptHblii: REINFORCE, A2C.

Just ypoBHst okcrieptablii: PPO, DDPG.

[TpuMeHeHre TeHETUIECKUX alrOPUTMOB ITPU KOHCTPYUPOBAHUH HEHPOHHOH CETH.



6.3. IlIkaJia OLICHOYHBIX CPEICTB

YpoBHH  OCBOE-
HUS  KOMIIETEH-
Ui

Kputepuu onenuBanust

OueHOYHbIE CPEACTBA
(xon-BO 6aIOB)

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

OT/IMYHO 3HAET OCHOBHBIE HAIIPABJICHUS aHAJIU3a JIaH-
HBIX; AaPXUTEKTYypbl TIyOOKMX HEHpOHHBIX CeTeil,
IIPUMEHSAEMBIX B pPEUICHUU IPAKTUYECKHUX 3a/ady;
IIPUHLIMAIIBI IPUMEHEHUSI HEMPOHHBIX CETEH B 3ajadax
¢ npumenenueM MU, oTauMdHO HacTpamBaeT HEOOXO-
JMMO€ OKpY)KE€HHe JJis1 paboThl ¢ HEMPOHHBIMU CeTsI-
MU; OCYILIECTBIISIET KPUTUUECKUN aHAIN3 NPOOIEMHBIX
CUTyalluii Ha OCHOBE CHCTEMHOIO MOAX0Ja, BbIpada-
TBIBAaTb CTPATETHIO JACHCTBUM; BJIAJIEET HABBIKOM IIPO-
BEJICHUS ITOJIHOTO LIMKJIA BBIYMCIUTENBHOIO 3KCIEpH-
MEHTa, OTPa)XCHUS XOJa BBIIIOJHEHUs IIPOEKTa U II0-
Jy4eHHs Pe3yJbTaTOB B OTYETAX U JOKyMEHTallUU Ha
JIOCTaTOYHO BBICOKOM YpPOBHE; BJIaJIC€T HaBBIKOM HC-
HOJIb30BaHUS CYILECTBYIOIIUX MPOrPaMMHBIX OMOIHO-
TEK U MOJEIJIEH, CO3/aHMs IIPOTrPAMMHBIX peaInu3alui
rI1yOOKMX HEHPOHHBIX CETe Ha JOCTATOYHO BBHICOKOM
YPOBHE.

TECTOBBIE 3aIaHUsI
(30-40 6amm0B)
UHIUBHyaIbHOE 3a-
JaHuE

(8-10 6ammoB);
BOIIPOCHI ISl 3a4€Ta
(37-50 6amnoB)

bazoBrrit
(50-74 6asa)
«3a4TEHO»

XO0po110 3HaeT OCHOBHBIE HAIIPABJICHUS aHAIM3a J1aH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHAEMBIX B PpELICHUHM IPAaKTUYECKUX 3a]ad;
IIPUHIMUIIBI IPUMEHEHUSI HEHPOHHBIX CETEH B 3ajadax
¢ npuMmeHenneM MMU; xopomo HacTpauBaeT HeoOXO-
JUMOE OKpY>KEHHUE ISl paboThl C HEHPOHHBIMU CETSH-
MH; OCYILECTBIIIET KPUTHUECKUI aHAJIN3 POOIEMHBIX
CUTyallull Ha OCHOBE CHCTEMHOIO IOJXO0Ja, BbIpada-
TBIBAaTb CTPATETHUIO JACHCTBUM; BJIAJIEET HABBIKOM IIPO-
BEJICHUs ITOJIHOTO IMKJIA BBIYMCINUTEIBHOIO JKCIIEPH-
MEHTa, OTPaXCHUS XOJa BBINOJHEHUs IIPOEKTa U IIO-
Jy4EHHUsI pPe3yJbTaTOB B OTYETAX M JIOKYMEHTAllUH Ha
XOpOLIEM YpPOBHE; BJIaJIe€T HAaBBIKOM HCIIOJIb30BAHMS
CYLIECTBYIOIIUX IMPOTPAMMHBIX OMOIMOTEK M MoJjie-
Jei, co3AaHusl MPOrpaMMHBIX peau3alii rTyO0oKuX
HEUPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIC 33 IaHMsI
(20-30 GayoB)
WHIMBUIyalIbHOE 3a-
JaHNe

(5-7 6amnoB);
BOIIPOCHI JIUIS 3a4YeTa
(25-37 6amnoB)

IToporossiii
(35-49 6aioB)
«3aUTEHO»

Cna0o 3HaeT OCHOBHbIE HaNpaBJICHUS aHaIM3a JaH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHSEMBIX B PpELICHHHM MPAaKTUYECKUX 3a]ad;
IIPUHIMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3ajadax
¢ npumenenueM WMU; cnabo HacTpanBaeT HEOOXO0IU-
MO€ OKpY)KEHHUE JUIsl paboThl ¢ HEUPOHHBIMH CETSIMU;
OCYILECTBIISICT KPUTHUECKUH aHAINU3 MPOOJIEMHBIX CH-
Tyaluii Ha OCHOBE CHCTEMHOTO TOJX0J1a, BhIpabaThI-
BaTb CTPATETUIO JIEHCTBUM; BIIaJIE€T HABBIKOM IIPOBE-
JEHUS. TIOJHOTO IMKJIA BBIYUCIUTENIBHOTO JKCIEpHU-
MEHTa, OTPAKEHMsI XOJa BBIIIOJHEHUS MPOEKTa U TO-
Jy4eHHs pe3yJbTaTOB B OTYETaX U JOKYMEHTAIlUU Ha
ci1aboM ypOBHE; BJIaJIe€T HABBIKOM HCIOJIb30BAHUS
CYIIECTBYIOIIMX MPOTrPaMMHBIX OHOIMOTEK M MOJe-
Jei, COo3AaHusl MPOrpaMMHBIX peau3aliil TIyOOKHX

TECTOBBIE 3aIaHUsI
(15-20 6annoB)
UHIUBHIyAIbHOE 3a-
JlaHue

(2-4 6anna);
BOIIPOCHI IS 3a4eTa
(18-25 6annos)
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HEHPOHHBIX CETEH Ha CIaboM YpOBHE.

Huzkni He 3Haer Teopernueckre OCHOBHI OOYYCHHs aHAIN3a | TECTOBBIC 3aJaHHUS

(1oTIOpOroBBIi) | MaHHBIX M MaIIMHHOrO 00yueHus; cneunpuky Buena- | (0-13 G6amios);
(KOMIIETEHIIUS HE | pEHUSI CHCTEM MAaITMHHOTO OOyUYEHUS B «OTpaciIn», HE | HHIUBUIyaIbHOE 3a-
chopMUpOBaHa) | yMEeT aHATU3UPOBATh 3ajauy, HE OCYILECTBISET Je- | JaHHe

(MeHee 35 Oan- | KOMIIO3MIIMIO 3a/1a4K; HE yMEET MpuMeHATh noctarod- | (0-3 Gamna);

JIOB) HOE KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCs] HOBBIMU | BOMPOCHI AJIs 3a4eTa
«HE3aYTECHOY TpeHJaMu B cBoed mnpodeccuoHanbHoi otpaciu; He | (0-18 Gamios)

BEPHO OILIEHUBAET CIIOXKHYIO CUTYAIlHIO, HE BEPHO Olle-
HHUBAET PUCKHU U NIOCJIEACTBUSI CBOUX JACHCTBUM.

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEpUajIoB), HE00-
XOJIUMBIX JJI OLEHKH 3HAHWM, YMEHUU, HaBBIKOB U (WJIM) ONBITA JEATEIbHOCTH, XapaKTepU3y-
olue dTanbl POpMUPOBAHUS KOMIETEHIIMNA B MPOLECCe OCBOSHUS IUCHUIUIMHBI (MOIYJIs) MO-
JIpOOHO MpEeICTABICHBI B TOKYMEHTE «DOH]1 OIIEHOUHBIX CPEJICTB TUCHUILTUHBI (MOIYJIIS)».

7.YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE O0ecnedeHne TUCHMILTHHBI

(MoayJin)
7.1 YueOHas quTeparypa:

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

2. TommauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTEJUIEKTa : ydeOHoe mocobue / C. T.
TonmauéB. — Cankr-IletepOypr : BI'TY "Boeamex" um. JI.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3nekTpoHHbIH / JlaHb : 3IeKTpOHHO-OMONMHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HCKYCCTBEHHOTO HMHTEIUICKTa : yueOHoe mocobme / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mockaa : Jlabopatopus 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIH / JlaHb : 3IEeKTpOHHO-OMONIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

4. Poi6buna I' B. OCHOBBI NOCTPOEHUS MHTEUIEKTYaIbHBIX CUCTEM: y4ueO. mocobue i By-
30B/PpiOuna I'.B. - M.: ®unancs! u ctatuctuka: Mugpa-M, 2010. - 430 c.

5. Brrorun BB. DnemeHTh MaTeMaTHueCKOl TEOPHH MAIIMHHOTO 00y4YeHus: y4el. moco-
6ue nns By30B Bororun B.B.; Mock. ¢usuko-texH. uH-T (roc. yH-T), PAH, MH-T mpobnem nepe-
naun uHpopmanmu uM. AA. Xapkesuua. - M.: MOT'U - UIITIN PAH, 2010. - 231 c. Cuctemsl
UCKycCTBEHHOro MHTesuiekTa. [IpakTuueckuii kype: yuebd. nmocodbue ans By3oB / Uymokos BJL.,
AcraxoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3uanuii: ®@uzmariaut, 2008.
-292 c.

6. Scauukwmii JL.LH. BBeneHne B HMCKYCCTBEHHBIM HMHTEIUIEKT: y4deO. mocobwe Uit BY-
30B/Acaunkuit JL.H. - 2-e uzn., ucmp. - M.: Akanemus, 2008. - 174 c.

7. Ocunos I'.C. MeTo/ibl UICKyCCTBEHHOTO WHTEIJIEKTA! monorpadus [/Ocnnosy C. - M.:
®wusmataut, 2011. - 295 ¢. .

8. JIto b. Teopus u mpakTrka HeonpeaeaeHHOro nporpammuposanus/Jlro b.; nep. ¢ anri.
Tromennes 10.B., Karanos 10.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlaGoparopus 3Ha-
auit, 2009. - 416 c.

9. Pyukun B.H., ®ynun B.A. YHUBepcanbHBIN NCKYCCTBEHHBIH MHTEIUIEKT U SKCIIEPTHBIE
cucremsl / Pyuxun B.H., ®ynun B.A. - CI16.: BXB-Iletep6ypr, 2009. - 238 c.

10. Kypeitunk BB., Kypeitunk B.M., Pogzun CU. Teopust 3BOIIONMOHHBIX BBIYHCIIE-
Huit: [MoHorpadus] / Kypeituuk BB., Kypeituuk B,M., Pomzun CU, - M.: ®uszmatiut, 2012. —
260 c,
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https://e.lanbook.com/book/121872

7.2 MeToauyecKue yKa3aHusl M0 OCBOEHUIO JUCIHMILIUHBI (MO1YJIs1)

Meroanueckue ykazaHus JUJIsl IPOBEACHUS MPAKTUUECKUX 3aHATUN 1Mo aucuuruinHe «CrucreMbl
HWCKYCCTBEHHOTO HWHTEJUJIEKTa» il HampaiieHuss noarotoBku 38.04.01 Dkonomuka. Mwuuy-
puHCK, 2022.

7.3 Undopmannonnbie 1 Hu(poBbIe TEXHOJIOTUM (MPOorpaMMHoe obdecrneve-
HHE, COBPeMEeHHbIe NpodecCHOHAIbHBIC 0a3bI JAHHBIX M HH(GOPMALMOHHbIE
CIIPAaBOYHBIE CHCTEMbI)

VYyebnHas nucuuiuivHa (MOJYJb) TpeIycMaTpUBaeT OCBOCHHE MH(DOPMAIMOHHBIX M ITU(-
POBBIX TEXHOJIOTHHA. Peanu3anus uppoBbIX TEXHOJIOTUI B 00pa30BaTEILHOM MPOCTPAHCTBE SIB-
JSeTCs OJJHOM W3 BXKHEWINMX IIeJied 00pa30BaHMsI, JAIOMICH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIC KadecTBa OOYYAOIINXCS KaK OyAYIIMX BBICOKOKBATM(UIIMPOBAHHBIX CIICIHA-
JICTOB.

[{udpoBble TEXHOJIOTUH TPEIYCMATPUBAIOT PA3BUTHE HABBIKOB A(()EKTUBHOTO PEIICHUS
3a7a4 nMpo(ecCHOHAIBHOTO0, COIMAIBHOTO, JMYHOCTHOT'O XapaKTepa C UCTIOIb30BaHUEM Pa3Iny-
HBIX BHJIOB KOMMYHHKAIMOHHBIX TEeXHOJOTHUH. (OcCBOcHHE IU(PPOBBIX TEXHOJOTHH B paMKax
JTAHHOM NUCIUIUTMHBI (MOMYJIsSI) OPUEHTHPOBAHO HA CIIOCOOHOCTH OE30MacHO M HaJIC)KAIIHM
o0pa3oM moay4aTh AOCTYII, YIPABIATh, HHTEIPUPOBATh, OOMEHUBATHCS, OIICHUBATH U CO3/aBaTh
WHGPOPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. ®opMupoBanue mud-
POBOM KOMIIETEHTHOCTH MPEAINOIaracT padoTy ¢ JaHHBIMH, BIAJCHHEC HHCTPYMEHTAMU IS
KOMMYHUKAIUH.

7.3.1 DJ1eKTPOHHO-0UOJINOTEYHANA CUCTEMBI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne BB CVY 437/20/25 (CereBas 35eKTpoHHAs OMOIMOTEKA)

2. DrexkTpoHHO-OMONMOTeUHass cucrtema usmarenbcTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JOCTYIAa K 3JEKTpOHHBIM u3nanusm OO0
«M3natenpcTBO Jlanb» ot 03.04.2023 Neo 1)

3. DnekTpoHHO-OMONMMOTEeYHAss cucTtema u3aarenbcTBa <«Jlamby (https://e.lanbook.ru/)
(ToroBOop Ha OKa3zaHHME YCIYyT IO MPEJIOCTABICHUIO JOCTYNa K 3JIEKTPOHHBIM m3manusm OO0
«U3narensctBo Jlauby ot 06.04.2023 Ne 2)

4. ba3za naHHBIX 37eKTpOHHBIX MHpopMannoHHbIX pecypcoB @T'BHY ITHCXB (norosop
10 00ecTeyeHHIo A0CTyMNa K AMeKTpoHHBIM nH(popManmoHHbM pecypcaM ®T'BHY [THCXb ue-
pe3 TepmuHan yaanenHoro pocryna (TY [ ®I'BHY LTHCXB) ot 07.04.2023 Ne 6/n)

5. DnektpoHHO-OMOMMoTeuHass cuctema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (momoIHUTEIBHOE COTIIAIIIEHHE Ha TpenocTaBieHue goctyna ot 13.04.2023
Ne 6/H k JInensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexkTpoHHast OubanorevHas cucrema «HanmoHaneHbIN UPPOBOI pecypc «PyKOHT»:
Komnekuuu «ba3oBeiii MaccuB» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIYT Mo mpeaoctaBieHuo aoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnextponHoe u3matenbetBo FOPAWTY (https://urait.ru/) (moroBop Ha oka3aHHe
YCIIYT 1O TPEeAO0CTaBIECHHIO 10CTyNa K oOpa3oBarenbHOi miatdpopme OO0 «DneKTpoHHOE U3aa-
terascTBo FOPATITY ot 06.04.2023 Ne 6)

8. DnektpoHHO-OMONMMOTeUHass cuctema «Bepraackwuity (https://vernadsky-lib.ru) (zoro-
BOp Ha 0€3BO3ME3HOE UCIIOIB30BaHMe Mpou3BeneHuit oT 26.03.2020 Ne 14/20/25)

9. baza nmanneix HOb «HammonanbHas snekrponHas Oubimoreka» (https://rusneb.ru/)
(moroBop o moakmroueHun Kk HOb u npegocraBnennn noctymna k oosexkram HOb ot 01.08.2018
Ne 101/HDOB/4712)
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10. Cornamienue o0 COTpYAHMYECTBE MO OKa3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COLIMOKYJITYPHBIX yCIYT TOJB30BaTENsIM YHUBEPCUTETA U3 YMCIIa WHBAJIUAOB MO 3pEHUIO, Clia-
OOBUISAIINX, HHBAIUIOB IPYTUX KAaTETOPUH C OrpaHUYEHHBIM JOCTYIIOM K MH(OpMAIHH, JIHII,
HMEIOIIMX TPYIHOCTH ¢ yTeHUeM ItockonedarHoro tekcta TOI'BYK «TamOoBckas obGnmacTHas
yHUBepcalibHasi HayuHas Ooubimmoreka uMm. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
meHue o corpyaanyectse oT 16.09.2021 No 6/n)

7.3.2. UudopManmoHHbie CIPABOYHbIE CHCTEMbI
1. CnpaBounas npasoBas cuctema Koncynbsrantllntoc (1oroBop noctaBku U COIPOBOXK-
nenus sx3eMiusipoB cucreM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DneKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
' TIO CONPOBOXKACHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3. CoBpeMeHHbIe TPo(eccoHAIbHBbIE 0a3bI TaHHBIX

1. ba3a maHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHOI Mpo-
rpammbl «Pocmerony (moroBop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoii snexktponnoit 6udmuoreku eLIBRARY.RU — poccuiickuii un-
(hopMaMOHHO-aHATUTUIECKAN TIOPTa B 00JaCTH HAYKH, TEXHOJIOTUH, MEIULIUHBI 1 00pa3oBa-
uus - https://elibrary.ru/

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

4. OrtkpeiTeie gaHHble @DenepalibHON CHyXkObl TOCYAApCTBEHHOW CTATUCTUKHU -
https://rosstat.gov.ru/opendata

5. Tlpodeccruonanbubie 0a3bl baza zbMath

JaHHBIX. JaHHBIX

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

6. IIpodeccronanbHbie 6a3bl JaHHBIX. PocTexHamzop http://www.gosnadzor.ru/
7. TIpodeccronanbubpie 6a3bl JaHHBIX. Poccuiickas accoruays UCKYCCTBEHHOT'O HHTEI-
nekta [DnekTpoHHbIi pecypc]. — Pexum mpocrtyma: http://wWww.raai.orgq, cBo6o1HbI#

7.3.4. JInueH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHOe
obecrieyeHue, B TOM YHCJ€e 0Te4eCTBEHHOT0 MPON3BOJCTBA

Ne| HaumenoBanue Pazpabot- Hocryn- Ccbuika Ha Equsblil peecTp poccuiCKUX PexBu3uTHI
yuk [10 HOCTh (- | mporpamm it OBM u B/l (pu Hamuuuu) | moaTBepkaa-
(mpaBooOMa- | IEH3MOHHOE, IOIIETO JIOKY-
JIaTeIIb) CBOOOIHO MeHTa (TIpu
pacmpocrpa- HaJIN9UH)
HSIEMOE)
1 Microsoft Microsoft | JluueHsuon- - JuneHsus
Windows, Corporation HOC ot 04.06.2015
Office Ne 65291651
Professional CPOK JICUCTBUS:
OeccpoyHO
2| AwdrtuBHpycHOe AO «Jlabo- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/366574/ | Cybnuuensu-
IPOrpaMMHOE paropus HOe ?sphrase_id=415165 OHHBI#1 Jj0TO-
obecrieueHue Kacnepcko- Bop ¢ OO0
Kaspersky ro» «Codrekcy oT
Endpoint Security | (Poccust) 06.07.2022 Ne
Ui OM3Heca 6/H, cpoK neii-
CTBUSL: C
22.11.2022 o
22.11.2023
3| MoiiOduc Cran- | OOO «Ho- | Jluuenszuon- | https://reestr.digital.gov.ru/reestr/301631/ Konrpakr ¢
JapPTHBIN - BbIE 0071a4- HOe ?sphrase_id=2698444 000 «Pyb6u-
OdwucHbIil makeT | HbIE TEXHO- KOH»
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JUTst paboTHI € 10- JIOTHW ot 24.04.2019
KyMEHTaMHt (Poccust) Ne
1 TI0YTOM 036410000081
(myoffice.ru) 9000012
CPOK ICUCTBHUA:
OGeccpoyHO

4| Tlporpammuas AO «AH- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/303350/ | JluueHsuos-
cHcTeMa I 00- | THILIaruart» HOE ?sphrase_id=2698186 HBIN JIOTOBOP C
HapyKEHUs TEK- (Poccust) AO «AnTtumna-

CTOBBIX 3aUMCTBO- THaT» OT
BaHUI1 B y4eOHBIX 17.04.2023 Ne
1 Hay4HBIX pabo- 6627, cpok
Tax «AHTHIIaruaT JNEUCTBUS: C
BY3» 17.04.2023 1o
(https://docs.antipl 16.04.2024
agiaus.ru)
5| Acrobat Reader Adobe CroboaHo - -
- IPOCMOTP JOKY- Systems pacmpocrpa-
menToB PDF, HsEeMOe
DjVU
6 Foxit Reader Foxit CBo0omHO - -
- mpocMoTp AoKy- | Corporation | pacmpoctpa-
menToB PDF, HIEMOe
Djvu
7.3.5. Pecypcbl nHGOPMAIIMOHHO-TEJIEKOMMYHHKAIMOHHOM
cetu «MHTEpHET»

1. CDTOwiki: 6a3a 3nanuii o mudpoBoii Tpanchopmaiuu https://cdto.wiki/

2. OrtkpeiTas nporpaMMHas OMOINOTEKa IS MAIIMHHOTO 00YYeHUS
https://www.tensorflow.org/

3. ®peliMBOPK MAIIMHHOTO 00yUYeHNUs JIst A3bika PYthOn ¢ OTKPBITBIM HCXOAHBIM KOJIOM
https://pytorch.org/

4. OrtkpslTas 6ubanoreka https://keras.io/

5. Caiit @enepanbHOi Ci1yk0bl rocyaapcTBeHHOM ctaTucTiku (PoccraT). DneKkTpoHHBIH pe-
cypc. Pexxum mocryma: http://www.gks.ru/

6. Caiit TepputopuanbHoro oprana d@enepanbHOil caykO0bl FOCYJapCTBEHHON CTa-TUCTUKU 1O
TamboBckoit o6mactu (TamOoBcTaT). DMeKTPOHHBIN pecype. Pexxum moctyma:
http://tmb.gks.ru/

7. Pexwum pocryma: http://www.rbc.ru/ - PocbusnecKoncanruur

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

9. Caiir BICIIEH aTTecTanmoHHOM KoMuccuu // http://vak.ed.gov.ru

7.3.6. Hl/l(l)pOBbIe HHCTPYMCHTDI, IPDUMCHAECMBIC B 06p330BaTeJ'II)HOM
npoiecce

1. LMS-muarpopma Moodle

2. Buptyanpnas nocka Mupo: miro.com

3. Buptyanpnas nocka SBoard https://sboard.online

4. BupryansHas nocka Padlet: https://ru.padlet.com

5. O6maunsie cepsuchl: Anaekc./luck, O6mako Mail.ru

6. Cepsucsl onpocos: Sunexc @opmel, MyQuiz
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7. Cepsucsl BuaeocBs3u: SAunexc Tenemoct, Webinar.ru

8. Cepsuc

COBMECTHON  paboThI

HaJ TpoeKTamMu 1 HeOompmux rpynm  Trello

http://www.trello.com

7.3.7. llndpoBbie TEXHOJOTHH, TPUMEHsIEMbIE PH U3YYEHUU TUCHMTITHHbI

Ne [ludpoBbie TEXHOIOTUN Bunsl yaeOHOM paOboThI, BeonHsIeMble | DopMupyemble
C IpUMEHEHUEM UPPOBOIA TEXHOIIO- KOMIICTCHIIMH
§7071
1. | OOnauHble TEXHOJIOTUU Jlekuun VYK-1; YK-6
[IpakTrnyeckre padbOTHI
2. | boibine naHHbIe Jlexuuu VK-1; VK-6
[IpakTrnyeckre padbOTHI
3. | Texnonoruu pacupenenen- | Jlexnuu YK-1; YK-6
HOTO peecTpa [TpakTudeckue paboThI
4. | Texnomoruu OecripoBoHo# | Jlekiuu VYK-1; YK-6
CBA3U [IpakTnueckue padboThI
5. | HoBeie nmpou3BojcTBeHHBIE | JIekmuu VK-1; YK-6
TEXHOJIOTHH [IpakTnueckre padOTHI

8. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCIUILINHBI (MOaYJisl)

HaumeHnoBanue cre-
LMalIbHBIX TOMEIIe-
HUM U TOMEILEHUN
JIJISL CAMOCTOSITEIIb-
HOM paOOTHI

OCHaH_[CHHOCTI) CIICUAJIBHBIX l'[OMeU_[eHI/Iﬁ n HOMeHIeHI/Iﬁ JUIIA CaMOCTOSITCIbHOM paGOTLI

393760, Poccus,
Tamb6oBckas 001acTh,
r. MuuypuHCkK, yiu.

WHTepHAIMOHATBHAS,
oM Ne 101, 2/32

Y4ebHast ayquTOpHs AJISI IPOBEACHNUS YUCOHBIX 3aHATHH JIEKIIMOHHOTO THITa: MIHTepakTuBHAas
nmocka — 1 mr.; CucreMHbIid KoMIDIEKT — 1 mT.; [IpoexTop Viewsonic — 1 mt. HaGopsr nemoH-
CTPalMOHHOTO 00OPYAOBAHUS U YI€OHO-HATTISIHBIX TOCOOHH.

393760, Poccus,
TamOoBcKkast 001aCTh,
r. MuuypuHcCk, yiu.
WHTepHannonaibHas,
mom Ne 101, 1/114

YueOHast ay JUTOpHS AJIsI IPOBECHUS y4eOHBIX 3aHATHIH CEeMHHApCKOTO THIIA, KypCOBOTO
MPOEKTHPOBAHMS (BBIITOJHEHMUS KYPCOBBIX Pa0OT), IPYIIHIOBBIX U MHANBUIYaJIbHBIX KOHCYJIIb-
TaIMi, TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOI aTTecTaruy (KOMIbIOTepHBIH knacc): Cu-
cremublii komruiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mir.; KabuneT ocHa-
IIeH MaKeTaMH, HarJSIIHBIMH y4eOHBIMU IOCOOUSIMHU, TPEHAKEPAMHU U APYTUMH TEXHHYE-
CKUMH cpefcTBaMU. KoMIIbIoTepHas TEXHUKA MOJKIIOUeHa K ceTH «MHTepHeT» 1 obecrieueHa
jgoctynoM B OMOC yHuBepcurera.

393760, TamO0OBCKas
001acTh,
r. MuuypuHCk, yi.
WHTepHanIMOHABHAS,
qom Ne 101, 1/210

[MomemeHune 11 CaMOCTOSTENRHON paboThl: mpuHTEp — 3 mt., M®Y Canon i-Sensys MF
4410, noyroyk Hewlett Packard Pavilion, komnetorep — 3 mr, komnbetotep Celeron E 3300,
kommberotep Dual Core, kommerotep OLDI 310 K/I, komupoBansHsIi ammapat Kyocera. Kowm-
MbIOTEPHAst TEXHUKA TO/KII0OUeHA K ceTH «VHTepHeT» 1 00ecedeH TOCTyH B JICKTPOHHYIO
nH()OpMaLMOHHO-00pa30BaTENIFHYIO CPEly YHUBEPCUTETA.
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Pabouas mporpamma JUCIHUIUTMHBI (MOJYJs1) COCTAaBIIEHA B COOTBETCTBUU C TPEeOOBAHMSI-
MU GeaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTAaHJAapTa BBICHIETO OOpa3oBaHUS -
MarucTpaTrypa no HarpasieHHI0 noarotoBku 38.04.01 DxoHOMUKA, YTBEPKIEHHOIO MPUKA30M
MuHucTepcTBa HayKu M BhICIIEro oopa3oBanus Poccuiickoit ®eneparuu ot 11 aBrycra 2020 r.
Ne939

ABTOpBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U HHHOPMAIUOHHBIX TexHonorui Kapreunna H.B.

Crapmuii nmpenojaBaTesb Kadeapbl MaTeMaTHKH, QU3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITuemnuiieBa H.B.

VA

Penensenrt:
3aBeAYIOIMN Kapeapon cTaHIapTU3alNKU, METPOJIOTUN U TEXHUYECKOTO CepBUCA, K.T.H., JIOIEHT

Xarynues B.B. @

PaGouas mporpamma paccMOoTpeHa Ha 3acelaHuu Kadeapbl MaTeMaTHKW, (GU3UKH U HUH-
(hopMaIMOHHBIX TEXHOJIOTHH, MPOTOKOJI Ne 10 oT «10» ntonst 2021 r.
Pabouas nporpamma paccMoTpeHa Ha 3aceJaHIuH y4eOHO-METOAMYECKO KOMUCCHUU UH-
CTUTYTa SKOHOMHUKH U yripaBieHuss Muuypunckoro I'AY, nmporokon NelO ot «22» uronst 2021 r.
PaGouas mporpamMma yTBepkaeHa PemenneM yueOGHO-METOIMYECKOTO COBETa YHHUBEPCUTE-
ta, npotokoa Nel0 ot 24 urons 2021 rona.

Pabouas nporpamMmMa nepepaboTaHa U JIOMOJIHEHA B COOTBETCTBUU C TPEOOBAHUAMU
dI'0C BO.

Pabouast nporpamMMa paccMOTpeHa Ha 3acelaHuu KadeIpbl MaTeMaTUKH, (U3UKU U UH-
(bopMaIMOHHBIX TEXHOJOTHA, TPOTOKOI Ne 8 o1 «12» ampens 2022 T.

Pabouast nporpamMmMa paccMOTpeHa Ha 3ace/laHui y4eOHO-METOINYECKONH KOMUCCHH HH-
CTUTYTa 3KOHOMHKH U ynpasiieHuss Muuypunckoro I'AY, nmporoxon Ne 8 ot «19» anpens 2022
I.

Pabouas nporpamma yrBeprkieHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCHU-
TeTa, IpoToKoJ Ne 8 ot «21» anpens 2022 r.

Pabouas nporpamMmMa nepepaboTaHa U JIOTOJIHEHA B COOTBETCTBUU C TPEOOBAHUAMU
oI'0C BO.

Pabouast nporpamMMa paccMOTpeHa Ha 3acelaHuu KadeIpbl MaTeMaTUKH, (PU3UKU U UH-
(hopMaImoHHBIX TEXHOJIOTUH, TPOTOKOT Ne9 ot «01» utons 2023 r.

Pabouas mporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOAMYECKOW KOMUCCUU HH-
CTUTYTa SKOHOMUKH U yrpasieHuss Muuypunckoro 'AY, nporokon NelO ot «20» nrons 2023 r.

Pabouas mporpamma yrBepxeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETA YHUBEPCH-
Teta, npoTokoa Ne 10 ot «22» utons 2023 r.
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