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1. Hean ocBoeHNsI TUCHMILTUHBI (MOYJIf1)
HGJ'ISIMI/I OCBOCHMHA AUCHHUIIIINHBI (MOIIYJ'IH) SIBJIISIETCS OBJIAACHUEC 06y‘laIOHII/IMI/IC$I OCHOB-
HBIMU MCTOAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/IO6peT€HI/Ie HAaBBbIKOB I10 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAaHUHA U MO-
JEIIMPOBAHUS PACCYKICHUM.
2. MecTo auMCHUILVIMHBI (MOIYJIsl) B CTPYKType 00pa3oBareibHOM MPo-

rpaMMbl

CornacHo yuyeOHOMY IUJIaHY 1O HAMPABICHHUIO MOATOTOBKHU 36.04.02 300TeXHUS TUCIUTLIH-
Ha (Mo1yJib) «CUCTEMBI HCKYCCTBEHHOTO MHTEIIEKTa» OTHOCUTCS K AJIEKTUBHBIM JIUCHUIUIMHAM
(Monysim) yactu, hopMUpyeMOi yuacTHUKaMu oOpa3zoBarenbHbIX oTHOIIeHn b1.B.J1B.02.02.

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00y4aromin-
€csl MCIIOJIb3YIOT 3HaHUs, YMEHHs, HAaBBIKM, C)OPMHUPOBAHHBIC B XOJI€ M3YUEHUS AMCLUIUINH
«MartemaTiueckre MeToibl B Onosiorun», «KoMneloTepHble TEXHOJIOTUHA B 300TEXHHUM.

3HaHUs, YMEHUS M HaBBIKU, cOPMHUpPOBAHHBIC B XOJI¢ U3YyYCHHUS NAHHOW JAMCLUILIMHBI

(Monyns), HEOOXOAMMBI B JAIbHEWUIIEM JJIs MPOXOXKJIEHHUS IPOU3BOJICTBEHHONW TEXHOJIOTHYE-
CKOW TPaKTHKH, MPOU3BOACTBEHHON MPAKTHKH HAYYHO-HCCIIEAOBATEILCKOM pabOTHl U HamKca-

HUS BBIITYCKHOM KBaJTM(UKAITMOHHON paboTHI.

3. HJIaHI/IpyeMl)Ie pe3yabTaTbl Oﬁy‘{eHl/Iﬂ Io ATMCIOMIIJIMHE, COOTHECCCHHbIC

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeIbHOM MPOTrPaMMBbI

OcBoeHue TUCIUILIMHBI (MOAYJIS) HAPaBJICHO Ha (POPMHUPOBAHUE CIEAYIOLIMX KOMIIETEH-
LUAH:

VYK-1 CnocobeH ocylecTBIsATh KPUTHUECKHI aHaNNU3 MPOOJIEMHBIX CUTyalluid Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIPA0aThIBATh CTPATETHIO ACHCTBUM

YK-2 CriocobeH ynpapisiTb IPOEKTOM Ha BCEX 3Talax ero )HU3HEHHOT0 UKJIa

Kon u nanme- | Kop n HaumeHoBa- Kpurepun olileHHBaHMs pe3yabTaTOB 00yUESHNUS

HOBaHUC YHU-

HHUEC MHAWKATOpA

BEpCaJbHOI JOCTHOKEHHS YHM- | HHU3KHH (IOMOPOro- MIOPOTOBBI 0a30BEIi MIPOABUHYTHII

KOMIICTCHIITUU BEPCAJIBHBIX KOM- BLIﬁ, KOMIICTCHIIMA

METEHITUH He c(hopMHUpOBaHa)

Kareropusi yHuBepcasbHbIX KOMIETeHIMH - CHCTeMHOE ¥ KPUTHIECKOE MBIIIIICHNE
YK-1. NA-1yk1— He 3naet npuniu- Cnabo 3HaeT puH- | XOpPOIIO 3HAET OTnMYHO 3HAET
CnocobeH 3HaeT MPUHIIMUIIBI el cOopa, oTéopa u | mumbl cOopa, 0T00- | MPHUHIHUIIEI cOopa, MIPUHIINAIIEI cO0pa,
oCymIecTBIATs | cOopa, oTOopa u 000011IeHNS UH- pa 1 0000ImeHus otbopa 1 0606me- | orbopa u 06o0IIe-
KPUTHUYECKUIL 000011IeHUs UH- hopmaryu. nHpOpPMAaLNH. HUst MHGOpManum. HUS HH(OpMAaIHN.
aHaJM3 Tpo- dhopmanum.
OJIEMHBIX CH- NI-2yk1— He moxet cooTHO- He nocraTrouno JlocTaTo4HO OBICT- Ycnemnso cOoTHO-
Tyaui Ha YMeeT COOTHOCHTh | CHTh pa3HOPOJHBIC | YETKO COOTHOCHT PO COOTHOCHT pa3- | CHUT Pa3sHOPOIHBIC
OCHOBE CH- Pa3sHOpO/HEIE SIB- SIBJICHUSI U CHUCTe- PasHOpO/IHEIE SIB- HOPOJIHBIC SBJICHUS | SIBJICHUS U CHCTe-

CTEMHOTO HOJ-
X0J1a, BEIpada-
TBIBATh CTpaTe-
THIO JICHCTBUH

JICHUS U CHCTEMa-
TU3UPOBATh UX B
paMKax m30paHHBIX
BUOB TIpodeccro-
HaJbHOM JesATENb-
HOCTH

MaTU3UPOBATh UX B
paMKax u30paHHBIX
BUJIOB IIpodeccro-
HaJIbHOM JesITENb-
HOCTH

JICHUSI U cUCTeMa-
TU3UPYET UX B paM-
Kax M30paHHbBIX
BHOB IIpodeccro-
HaJIbHOM JesITENb-
HOCTH

U CHCTEMaTU3HPYET
UX B paMKax W3-
OpaHHBIX BUIOB
npodeccrnoHaTbHOM
JIEATENILHOCTH

MaTH3UPYET UX B
paMKax n30paHHBIX
BUJIOB ITpodeccro-
HaJIbHOH J1eATENb-
HOCTH

N-3yk1 —

MNmeer npaxkTuue-
CKHUH OIBIT paboTHI
¢ nH(MOpPMAaIHOH-
HBIMU UCTOYHHKA-
MU, ONBIT HAyYHOTO
MOUCKA, CO3AaHUS
Hay4HBIX TEKCTOB

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

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

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

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

W-2yx-6 —
YmMmeeT muaHupo-
BaTh CBOC pabouce

He ymeer niianu-
poBatb cBoe pabo-
Jee BpeMsi U BpeMst

Cnabo ymeer mia-
HHPOBATh CBOE pa-
Oouee BpeMs 1

Xopouio ymeer
IUIAHUPOBATh CBOE
pabouee Bpemst U

OTnuuHO ymeer
IUIAHUPOBATh CBOE
pabouyee Bpemst 1
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BpeMsI U BpeMst 11t
CaMOpPa3BUTHAL.
(hopmynIpoBaTh
LeJIH JIMYHOCTHOTO
1 mpoheccroHab-
HOTO Pa3BUTHUS U
YCIIOBHS UX INOCTH-
JKESHUS, UCXOAS U3
TEHJCHLNH pa3BuU-

JUISL CAMOPA3BUTHSI.
dbopmynupoBaTh
LEJTH JIMYHOCTHOTO
1 mpoeccroHab-
HOTO Pa3BUTHS U
YCIIOBUSI UX JIOCTH-
JKCHUSI, UCXOIS U3
TEHJCHLUH pa3Bu-
THs 00JIACTH TIPO-

BpeMs JUIsl caMo-
pasButus. GopMy-
JMPOBATH LEITH
JMYHOCTHOTO U
npodeccHoHaIbHO-
IO pa3BUTHSA U
YCIIOBHS UX JNOCTH-
JKESHUSI, UCXOMs U3
TEHJCHLUH pa3Bu-

BpeMs JUIsl caMo-
pasButus. Gopmy-
JIMPOBATH LN
JMYHOCTHOTO U
npodeccHoHaIbHO-
T'O Pa3BUTHUS U
YCJIOBHS UX JOCTH-
JKSHUSI, UCXOAS U3
TEHJCHLUH pa3Bu-

BpEMs JUIsl CaMo-
pasBuTHsA. HOPMY-
JMPOBATh LIETH
JMYHOCTHOTO U
po¢eCCHOHATBHO-
T'O Pa3BUTHUS U
YCIIOBHUS UX INOCTHU-
JKESHUSI, UCXOAS U3
TeHJCHINH pa3BuU-

TS 00JIACTH TIPO- (heccroHaTBbHON THS 00JIACTH TIPO- THS 00JIACTH TIPO- THS 00JIACTH TIPO-
(heccroHaTbHOM NESATEBbHOCTH, MH- | ()eCCHOHAIBLHOM (beccroHaIbHOM (heccroHanbHOM
JESITEBbHOCTH, MH- | TUBUIYalbHO- JIEATEIBbHOCTH, UH- | JEATeIbHOCTH, HH- | JEATEIIbHOCTH, UH-
JUBUTYyaITbHO- JUYHOCTHBIX 0CO- JUBUITYaJIbHO- JUBUITyaJIbHO- MBIy aJTbHO-
JIMYHOCTHBIX 0CO- OCHHOCTEIA. JIMYHOCTHBIX 0CO- JIMYHOCTHBIX 0CO- JIMYHOCTHBIX 0CO-
OCHHOCTEIA. OCHHOCTEH. OCHHOCTEH. OCHHOCTEHA.
NI-3yk-6 — He nmeet mpaxtu- HNmeer HE mocra- Hmeer mocratoy- Hmeer OombIIoit
Nmeer npaktuue- YECKUU OMBIT MONY- | TOYHBIA MPAaKTH4Ye- | HbIM MPAaKTUUYECKUM | MpaKTUYECKUil
CKHUH OTBIT ITOITY- YEHHUS JOIOJIHHU- CKHUH OTBIT ITOITY- OTIBIT IOTYYCHUS OTIBIT TIOTYYCHHUS
YEHHUS JOIOJIHHU- TeNBHOTO 00pa3o- YEHHUS JTOIOJIHHU- JIOIIOJIHUTEIILHOTO JIOIOJIHUTEIILHOTO

TENBHOTO 00pa3o-
BaHUs, U3Y4YCHUA
JOINIOJTHUTECIIbHBIX
o0Opa3oBaTeNbHbIX
POTPaMM.

BaHMUs, U3YUCHUS
JOINOJTHUTECIIbHBIX
00pazoBaTeNbHBIX
MPOTPaMM.

TENBLHOT0 00pa3o-
BaHUs, U3Yy4YCHUA
JOINOJTHUTECIIbHBIX
00pa3zoBaTeNbHBIX
MPOTPaMM.

o0pa3oBaHus, H3y-
YCHU JOIIOJIHU-
TEJBHBIX 00pa3oBa-
TCJIbHBIX IIPO-
rpaMm.

o0pa3oBaHus, U3y-
YCHHUA OOIIOJIHU-
TEJILHBIX 00pa3oBa-
TCJIBHBIX IPO-
rpamm.

Kareropus yHuBepcaJbHBIX KOMIETEHIMH - Pa3paboTka u peanusanus NpoeKToB

VYK-2. Cnoco-
OcH ympaB-
JSITH TIPOEK-
TOM Ha BCEX
JTamax ero
KHU3HEHHOTO
LUKJIA

na-1¥K-2

3HaTh: NPUHIHIIBI
(hopmupoBanus
3a/1a4 B paMKax
HOCTaBJICHHOH 11e-
b1’

He 3naet npunnu-
Bl (POPMUPOBAHUS
3a1a4d B paMKax
ITOCTaBJICHHOM Iie-
B0/

Cnabo 3HaeT MpuH-
numsl popmuposa-
HHS 3a]a4 B paMKax
MOCTaBJICHHO 11e-
b1

Xopouio 3HaeT
MPUHIOUIBI GOPMH-
pOBaHMS 3a71a4 B
paMKax MOCTaBJIEH-
HOM 1eJIn

OTINYHO 3HAeT
TIPUHITUIIEL POpMH-
poBaHUs 337124 B
paMKax IOCTaBIICH-
HOH 1eJIH

NJ1-2VK-2

YMeTb: BEIOUpaTh
ONTHMAJIBHBIE CIO-
COOBI perieHus 3a-
Jlad B paMKax I1o-
CTaBJIEHHOH LieJTN

He ymeer Bb16U-
paTb ONITUMAJILHBIC
CHOCOOBI pelIeHus
3a/1a4 B paMKax
[IOCTaBJIEHHOM 11e-
T

Cnabo ymeer BbI-
OupaTh ONTUMATb-
HBIE CITOCOOBI pe-
IIeHHs 3a/1a4 B
paMKax MOCTaBJICH-
HOH 1eTHn

Xoporio ymeer
BBIOMPATH ONTH-
MAaJIbHBIE CIIOCOOBI
peleHus 3a/1a4 B
paMKax MOCTaBJICH-
HOM 1eJIn

OTnudHO ymeeT
BBIOMpATh ONTH-
MaJIbHbIE CIIOCOOBI
perieHus 3a/1a4 B
paMKax IOCTaBJICH-
HOH 11eJIH

Na-3 YK -2
BianeTs: HaBBIKa-
MH OIITHMAaJILHOTO
pelieHus 3aay,
HUCXOMs U3 ACH-
CTBYIOIIMX TPaBO-
BBIX HOPM, UMETO-
IIUXCS PECYPCOB U
OrpaHUYEHUN

He umeeT HaBBIKOB
ONTUMAIILHOIO pe-
HIeHUs 3a/1a4, Uc-
XO0Js U3 IeHCTBY-
IOLIUX MPaBOBBIX
HOPM, UMETOIINXCS
pecypcoB u orpa-
HUYEHUN

HNmeet He nocTa-
TOYHBIN HaBBIK OII-
TUMaJIbHOIO pellie-
HHS 33124, HCXOIs
U3 AEHCTBYIOLINX
MIPABOBBIX HOPM,
MMEIOITUXCS pe-
CYpCOB ¥ OTpaHU-
YyeHuH

HWmeet nocratou-
HBII1 HaBBIK OINITH-
MaJIbHOTO PELICHUS
3ajau, UCXOAs U3
JIeHCTBYIOIUX ITpa-
BOBBIX HOPM, UMe-
OLIUXCS PECYPCOB
1 OTpaHUYEHUI

Nmeet Gompmoi
HABBIK ONITAMAJTb-
HOTO PEIICHHS 3a-
Jlad, UCXOs U3
JEeHCTBYIOIUX Mpa-
BOBBIX HOPM, HME-
IOIINXCS] PECYPCOB
Y OTpaHUYEHUN

B pe3ynbrarte u3yueHus: AUCUUILTUHBI (MOTYIs1) OOYYArOIIHIACS TOMKEH:
3HATh OCHOBHBIC HAIIPABJICHUS aHATN3a IAHHBIX; APXUTEKTYPHI IITyOOKUX HEHPOHHBIX Ce-
Tel, MIPUMEHSAEMbIX B PEIICHUH MPAKTUYECKHUX 3a/1ay; MPUHIIMIBI IPUMEHEHUS] HEHPOHHBIX Ce-
Tel B 3a1auax ¢ npuMmeHenuem MU;
yMeTh HacTpamBaTh HEOOXOAMMOE OKpYKEHHE s pabdoThl ¢ HEUPOHHBIMHU CETSIMU;
OCYIIECTBIISATh KPUTHYECKUN aHAIU3 MPOOJEMHBIX CHUTYyalluid Ha OCHOBE CHCTEMHOTO TOJIX0Ja,
BBIPAa0aTHIBATh CTPATETHIO ICHCTBUN;
BJIaJICTh HABBIKOM MPOBEJICHUS MOJHOTO IIMKJIa BBIYUCIUTEIBHOTO SKCIIEPUMEHTA, OTpa-
YKEHUs XOJa BBINOJIHEHUS TPOEKTa U MOJTYUYEHUsl pe3yJIbTaTOB B OTUETAX U JIOKYMEHTALlUU; Bia-




JieeT HAaBBIKOM HCIOJIb30BaHUS CYIIECTBYIOUIMX MPOrPAaMMHBIX OMOIMOTEK W MOJEJeH, co3aa-

HUS IPOTPaMMHBIX pean3aluil rIyOOKNX HEHPOHHBIX CETEH.

3.1 MaTtpuia cooTHeceHHsI TeM/pPa3esi0B Y4eOHOM TUCUMILIMHBI (MOXYJISI) U
(opMupyeMBbIX B HUX YHHUBEPCAJbHBIX KOMIETEHIUIA

Tewmpbl, paznensl TUCHUIUIMHBI (MOZYIIS) Komnerenruun O6mee
KOJIMYECTBO
YK-1 YK-2 KOMIIETEHIIUH
1. Cucremsl Ti1y00KOT0 00yUeHUS + + 2
2. OOyueHue c MOAKpEIIeHuEM + + 2

4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (MOIYJIs)
OO0111ast TPYA0EMKOCTbD JMCIUILIMHBI (MOIYJIs1) COCTaBiseT 3 3aueTHbIX eauHuIlbl (108 ak.4uacoB)

4.1. OO0beM qucHUIINHBI (MOAYJIsl) U BUAbI Y4eOHOIl paboThl

Bun 3aHsaTHii KomnnuecTBo akaieMUyecKux 4acoB
10 OYHOH hopMe | 1O 3a09HOM Popme
o0y4eHus oOyueHus
2 ceMecTp 1 xypc
O061mas TpyA0eMKOCTh AUCHIUTIIMHBI 108 108
KonrtakTHas paboTta oOy4aronuxcs ¢ npernogaBaTeaemM 48 12
AynUTOpHBIE 3aHATHS, U3 HUX: 48 12
Jlekun 16 4
IIpakTrueckue 3aHATUs 32 8
8
CamocrosrenbHas pabora, B T.4. 60 92
[TpopaboTka yyeOHOTrO MaTepuana mo JUCIHUILUINHE (KOH- 26 48
CIIEKTOB JICKIIUW, YIYCOHHMKOB, MAaTepUaJIOB CETEBBIX pe-
CypCOB)
BrInonHenne nHAMBUYABHBIX 3a0aHUI 22 30
[ToaroroBKa K TECTUPOBAHUIO 12 14
KonTpons - 4
By uroroBoro KoHTpoOIsA 3auer 3a4yer
4.2. Jleknuu
Ne Paznen mucturuinHbl (MOIYISI), TEMBI Ob6beMm dopmupy-
JIEKIMA B UX CONIepKaHUE B aK. yacax FOIIUEKOM-
MeTeHITNH
ouHas 3204-
¢dop- Hasi
Ma ¢bopma
oOyue- | 0OydeHuUs
HUS
Cucremsbl ri1y00Koro od0yyeHus
1. | Heiipounsle cern. @OyHKIMH OmMOKH| 2 1 YK-1, YK-2
HEHPOHHBIX ceTell M OOydeHHe C IMOMO-
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B0 OOpaTHOTO pPAacHpOCTpPaHEHUs Tpa-
mueHTa. [lonsTrue 63Tua v SMoXH.

PaGora ¢ M300paXKEHUAMH C MTOMOILBIO YK-1, VK-2

HEHPOHHBIX ceTen. CepTouHbIE
HelipoHHble ceTh. Onepanuu CBEPTOK,
max-pooling. IlomynspHbIe apXUTEKTY-
pbl  CBEPTOYHBIX HEHUPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. TpancdepHoe oOyueHue.

O6paboTka TekcToB. Pabora ¢ ecTecTBeH- YK-1, VK-2
HBIM SI3BIKOM C IOMOIIBI0O HEHPOHHBIX Ce-
Teil. BekTopHble mpeacTaBieHus AJs TeK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIC HEHpPOHHBIE CETH,
LSTM, GRU. Tpanchopmeps, BERT,

GPT.

OO0yueHue ¢ mogKpenieHueM YK-1, YK-2

[ToHsiTUst areHTa, cpeibl, COCTOSHUS, 4 1 VK-1, VK-2
JIEUCTBUNA U Harpapl. OyHKIHS LUEH-
Hoctu coctosiHus (Value function) u
¢yHKIMs KauecTBa AecTBus (Q-

funtion). OnTUMU3aLKsI CTPATETHH C
MOMOIIHI0 MAaKCUMHU3AINN (HYHKITUH

OCHHOCTH N Ka4CCTBaA. Q-O6y‘IeHI/Ie.

['mybokoe 00ydIeHHE ¢ TIOIKPETIICHHEM. 4 1 YK-1, YK-2
Deep Q-Networks, Actor-critic. s
ypoBasi 3kcniepTHbIN: REINFORCE,

A2C, PPO, DDPG.

Bcero 16 4

4.3. IlpakTHyecKHe 3aHATHSA

Paznen aucuunauHbl (MOIYs), TEMBI OO6mbeM B ak.uacax dopMupyronme

KOMIICTCHIIN

JIEKIUI U UX COJep KaHUe

OYHas

¢dopma
oOyueHus

3a04YHas1

dopma
0o0yJeHus

Knaccudukanus n3odpaxeHuit u TpaHc-
(hepHoe 0OyueHue.

4

YK-1, YK-2

PaGora ¢ TekcTaMu U UX BEKTOPHBIMU
MIPEACTABICHUSAMU TEKCTOB

8

YK-1, YK-2

ITporpaMMHO-aIrOPUTMHUYECKOE OCBOE-
HUE MaTepuaa

YK-1, YK-2

[Mpumenenne Q-Networks st pemenus
MPOCTBIX OKPYXCHUH.

YK-1, YK-2

[IporpaMMHO-aNTrOPUTMHYECKOE OCBOE-
HUE MaTepuasa

YK-1, YK-2

Bcero

32

4.4. JlabopaTopHbie padoOThI
JlaGopaTopHbie pabOThI HE IPEAYCMOTPEHBI.




4.5. CamocrosiTesibHasi padoTa 00y4aroMXxcs

OO0BeM ak. 4acoB
Pazgen nucHUILIMHEL .
Ac AEcn Bun camocrositenbHOM paboThI OdHasd
(Moyist) 3a04yHas
dhopma
dbopma
00ye- 00yueHust
HUS ya
[IpopaboTka yuyeOHOTO MaTepHaia Mo JUCIIH-
TIMHE (KOHCTIIEKTOB JICKIUH, Y4eOHHKOB, Ma- 13 24
1. BBeneHwne B CUCTEMBI
. TEPUAJIOB CETEBBIX PECYPCOB)
PO TYKITHHA >
BelltonHeHNE MHAMBUYAIbHBIX 3a0aHUI 11 15
IToaroToBka K TECTHPOBAHUIO 6 7
[TpopaboTka yuyeOHOTO MaTepuaia mo JUCIH-
IMHE (KOHCIEKTOB JICKIMH, Yy4eOHUKOB, Ma- 13 24
2. Cucremsl T1IyOOKOTO
TEPUATIOB CETEBBIX PECYPCOB)
oOydeHus —
BeinonHene nHANBHyaTbHBIX 3aaHUHI 11 30
IToaroToBKa K TECTHPOBAHUIO 6 7
Hroro: 60 92

Metoauueckue ykazaHus Ul IPOBEACHUS IPAKTUYECKUX 3aHATUH 10 aucuuIuinge «Cu-
CTEMbI UCKYCCTBEHHOI'O MHTEJUIEKTa» Ui HanpasieHust noarotoBku 36.04.02 3oorexnus — Mu-

YypuHCK, 2023.

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4aOIIMMHUCH 3209HOM (popMBI
[IpuctynaTh K BBIITOJHEHUIO KOHTPOJIBHOW PabOTHI HEOOXOIUMO MOCIIE U3yUEHUS MaTe-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, YOSIUBIINCH IIyTEM OTBETOB Ha BOIIPOCHI JJIsl CAMOIIPO-
BEPKH, YTO MaTepHal TeMbI YCBOCH.
Llenpro KOHTPOIBHOM PabOTHI O TUCLUILIMHE SIBISAETCS PACCMOTPEHHUE TEOPETUYECKUX
aCITIEKTOB M IPUMEHEHHE OCHOBHOTO MHCTPYMEHTAPHS yIIPABICHHUS HAYYHBIM HCCIICTOBAHNUEM.
TpeboBanus kK 0POPMIICHHIO.
KonTponbHast pabota MOXKeT ObITh BBINOJIHEHA B YUEHHYECKOM (ILKOJIBHOW) TeTpanu

WM Ha JucTax Gopmara A4 nedaTHBIM WIM PYKONMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BoinonHeHHbIe 3a/1aHus pacioyiaratoTcs Mo NpeacTaBIeHHOMY Nopsaaky. CIUCOK HCHOJb3ye-
MOM JIUTEpaTypbl IPUBOJIUTCS B KOHIIE paOOTHI.

Ha tutynbHOM nucTe pacnojaraercs ciefyromias nHpopMalys: Ha3BaHUE TUCIHILIHN-
Hbl, ©.11.0. obyuaromuiics, Kypc, rpyIia, HOMep 3a4CTHON KHUKKH, HOMEpP BBIOpaHHOTO Ba-
pHaHTa ¥ HOMEpa BBIMOJIHEHHBIX 3a/JaHUH M0 MOPSAKY B CIEIYIOIIEM BHIE:

Cpoxu BbINIOJIHEHUS. BbINosHEHHAass KOHTpoJibHAs paboTa MOAMMCHIBAETCS 00ydaro-
IIMMCSL ¥ C/IaeTCsl Ha MPOBEPKY IPeroiaBaTelio Ha Kadeapy B yCTAaHOBJIEHHBIE CPOKH, KaK
npaBuio, 3a 10 gHeW mo Hawama ceccuu. [IpoBepka KOHTPOIBHOW PabOTHI MpenoaaBaTeieM
OCYILECTBIISICTCSI B TeUEHHE Henlenu mocie ee caaud. KoHTposbHas paboTa JoiKHa OBITh
3ayTeHa K Haydajy 9K3aMEHallMOHHOMN CECCHU.

4.7. Conep:kanue pa3iejioB JUCHMILIMHBI (MOLYJIA)
1. Cucremsl rmy6oKoro o0y4eHus.
Heiiponnsie cetn. @yHKIUN OMMOKHA HEHPOHHBIX ceTei U 00ydyeHue ¢ OMOIIbI0 00pat-

HOTO pactpoCTpaHeHus rpajaueHTa. [loHsaTre 63T49a U STIOXU.
Pabora ¢ n300pakeHUsIMHU C MTOMOIIBI0 HEHPOHHBIX ceTeil. CBepTOYHbIE HEHPOHHBIE Ce-
. Onepanuu cBepToK, max-pooling. [TonynspHbie apXUTEKTYpbl CBEPTOYHBIX HEUPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GooglLeNet), ResNet. Tpancdeproe oOyuenue.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C MOMOIIBIO HEMPOHHBIX CETEH.



BekropHsie npencraBneHus ais Tekcra: word2vec, skip- gram, CBOW, fasttext. PekyppentHsie
neriponnsie cetu, LSTM, GRU. Tpauchopmepst, BERT, GPT.
2. OOyd4eHue C MOJKPEIICHHEM.

[TonsiTust areHTa, cpebl, COCTOSIHUS, NEHCTBUI U Harpajbl. OyHKIUS LEHHOCTU CO-
crosiaus (Value function) u pynkuus kauectBa nerictBus (Q-funtion). OnTumMuzanus cTpa-
TErHH ¢ MOMOIIbI0 MaKCUMU3aLUU (QYHKUINN IIEHHOCTH U KadyecTBa. Q-o0yueHue.

I'ny6okoe obyuenue ¢ noakperiearneM. Deep Q-Networks, Actor-critic. [{ns ypoBHs 3Kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH
[Ipy M3y4eHHH MUCHMIUIMHBI (MOJYJIs1) MCIOJIB3YIOTCS WHHOBAIMOHHBIE 0Opa30BaTEIIbHBIC
TCXHOJIOTMKM Ha OCHOBC HHTCrpalliid KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPUCHTUPOBAHHOTO
moAXOA0B € JJICMEHTAMHU TPaJUIHUOHHOI'O JICKIMOHHO-CEMHUHAPCKOI'O U KBaSI/IHpO(i)CCCI/IOHaJIB-
HOro OOydYeHHUS C HCIIOJIb30BAaHHEM WHTEPAKTUBHBIX (OPM INPOBEICHHS 3aHATHH, HCCIEI0Ba-
TEIbCKOMN HpOCKTHOﬁ ACATCIIBHOCTH U MYHLTHMGHHﬁHBIX y‘le6HbIX MaTcpUualioB

Bun yuebHoit paboThl OO6pazoBarenbHbIE TEXHOIOTUN
DJNEKTPOHHbIE MaTepHalibl (B T.4. CETEBbIE HCTOYHUKH), UCIOIb30-
Jlexumn BaHUE MYJIbTUMEIUWHBIX CPEJCTB, pa3JaTOYHBIN MaTepual.
[IpakTryeckue 3aHATUS TectupoBaHue, BBIMOJIHEHUE TPYIIOBBIX AyJUTOPHBIX 3aJaHHA,

WHWBUAYaAJIbHbIE TOKJIAbI.

CamocrosarenbHble  pa®o- | Bemonnenue pedepaTuBHOi pabOTHI; MOATOTOBKA U 3alUTa CO00-
ThI IIEHUs C UCIOJIb30BAHUEM CIIAWJOBBIX IPE3EHTAIUH.

6. OueHo4HbIe cpeacTBA TUCHUIJIMHBI (MOIYJISA)

OCHOBHBIMU BUJaMM JIUCLHUIUIMHAPHBIX OLIEHOYHBIX CPEACTB MPpU (PYHKIIMOHUPOBAHUU MOAYJIb-
HO-PEHTUHIOBOM CHUCTEMBbI OOY4YEeHMsI SIBIISIOTCSA: Ha CTaJAMM PyOEKHOro peitunra, popmupye-
MOTO MO pe3ylbTaTaM MOJIYJIBHOI'O KOMIIBIOTEPHOIO TECTHPOBAaHMS — TECTOBBIE 3aJaHMs; Ha
CTaJUM MOOILPHUTEIBHOIO PEUTUHTa, (POPMUPYEMOrO 10 Pe3yIbTaTaM HAlMCAaHUS U 3alUTHI pe-
(bepaToB 1O aKTyanbHOH MPOOIEMATHKE, HAa CTAJUN IPOMEKYTOUYHOIO PEHTHHTIA, ONpeaeIsieMo-
O IO pe3yJbTaTaM CJauu 3a4eTa — TEOPETUYECKHE BOIPOCHI, KOHTPOIUPYIOILINE TEOPETHUECKOE
coiepkaHue Y4eOHOro Marepuana, U KOMIETEHTHOCTHO-OPHEHTHPOBAHHbIE 3aJaHUs, KOHTPO-
JUPYIOIINE MPAKTUYECKHE HABBIKM M3 PA3JIMYHBIX BHUAOB NPO(ECCHOHAIBHON AEATeNbHOCTU
obyuatomierocst mo OIIOII nanHOrO HampasieHus, GOPMUPYEMbIE IIPU M3YYEHHH JUCLUILINHbBI
(Mmonyns) «KoaupoBanue u 3amuTa HHQOpMAIU»)

6.1. ITacnopt ¢doHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ne | Kontpomupyewmsie pasaens] Kox koHTposimpyemon OneHOYHOE CPENICTBO
n/m | (TeMbl) JUCUUIUIMHBI (MO- KOMIIETEHIINH HaumenoBanue KomnuectBo
Ty 7181
Cucremsl rirybokoro o0y- YK-1, YK-2 TecToBbie 3a1aHUA 21
YEHUS Tewmsl pedepaToB 4
Bonpocs! 114 3aue- 12
Ta
OO6yueHue ¢ moaAKperuIe- YK-1, YK-2 TecToBbI€ 3a1aHUS 24
HUEM Temsl peeparos 4
Bormpocsr st 3a- 13
yera




6.2. Ilepeuenn Bonpocos s 3auera (YK-1, YK-2)

1. Hetiponnsie cetw.

2. OyHKIMKM OMMOKH HEWPOHHBIX CEeTel M 00ydeHHE C MOMOIINBI0 00PAaTHOTO PaCIpoOCTpa-
HEHUs TpaJleHTa.

[TonsiTre 63TUYa M MOXU.

PaboTa ¢ n300paxeHusIMU ¢ TOMOIIbIO HEHPOHHBIX CETCH.

CBepTouHble HEHPOHHBIE CETH.

Omneparuu cBepTOK, max-pooling.

[TomynsipHble apXUTEKTYPHI CBEPTOUYHBIX HEMPOHHBIX ceTeil: AlexNet.

[TonynspHbIE apXUTEKTYPhI CBEPTOYHBIX HEHPOHHBIX ceteit: VGG.

[TomynsipHbIe apXUTEKTYPHI CBEPTOUHBIX HEMpPOHHBIX ceTeil: Inception (GoogLeNet).
0. ITonynspHble apXUTEKTYPBl CBEPTOUYHBIX HEUPOHHBIX cerel: ResNet.

11.  TpancdepHoe oOydeHue.

12. OO6paboTKa TEeKCTOB.

13. Pabora ¢ ecTecTBEHHBIM SI3bIKOM € IOMOIIIbIO HEMPOHHBIX CETEH.

14. Bekropusle npeacrasienus aus rekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHsble Heliponnble cetu, LSTM, GRU.

16.  Tpancdopmepsr, BERT, GPT.

BOoo~NoOGOR~W

17.  TlousTus arexra, cpeibl, COCTOSIHHUSIL.

18. [TonsTHS MEHCTBUIA U HArpaJIbl.

19.  @ynxmus nennoctu coctosHus (Value function) m ynkius kadectBa neiictBust (Q-
funtion).

20.  OnTuMm3anusi CTPATETWH C MOMOINBI0O MAKCHUMHU3AaUWU (YHKIUKA [IEHHOCTH M KadecTBa.
Q-o0yuenue.

21.  T'mybGokoe oOydeHUE C IMOJKPETUICHHUEM.

22.  Deep Q-Networks, Actor-critic.

23.  Jus yposus skcrieptHblii: REINFORCE, A2C.

24.  Jlns ypoBus skcnepTHblil: PPO, DDPG.

25. IIpuMeHeHne reHETHYECKNX AITOPUTMOB IPYU KOHCTPYUPOBAHUN HEWPOHHOW CETH.

6.3. llIka/1a OLIECHOYHBIX CPEACTB

YpoBHH  OCBOE- Kputepuu onenuBanus OreHOYHBIE CpPEICTBA
HUS  KOMIIETEH- (xon-Bo 0anoB)
005071
[TpoaBUHYTHIIH OTIUYHO 3HAET OCHOBHBIE HAIPABJICHHs aHa- | TECTOBBIE 3a/laHUS
(75-100 GamtoB) | JM3a JAaHHBIX; APXUTEKTYpbl TIIyOOKHX HeWpoHHBIX | (30-40 OanioB)
«3aYTEHO» ceTeil, MPUMEHSIEMBIX B PELICHUH NPaKTUYecKuX 3a- | pepepar (8-10 Oan-

Jlay; MPUHIUIBI IPUMEHEHNUsI HEUPOHHBIX CeTell B 3a- | JIOB);

nadax ¢ npuMeHennem MU, oTaIM4HO HAacTpanMBaeT He- | BOIPOCHI JIs 3aUeTa
00XxomuMoe OKpYXeHHUe Jiisi paboThl ¢ HeWpoHHbIMHU | (37-50 OanoB)
CETSIMHM; OCYIIECTBISET KPUTHUUECKMH aHalIu3 Ipo-
OJIEMHBIX CHUTYyallUd Ha OCHOBE CHCTEMHOTO IMOJX0/]a,
BbIpabaThIBaTh CTPATETUIO JEHCTBUM, Ba/leeT HaBbI-
KOM IPOBEJEHHS TOJHOIO LHKJIA BBIUYHUCIUTEIBHOTO
DKCIIEPUMEHTA, OTPAXKEHMSI XOJa BBINOIHEHUS MPOEK-
Ta U MOJY4YEHUS Pe3yNbTaTOB B OTYETAX U JIOKYMEHTa-
IIMY Ha JI0OCTaTOYHO BBICOKOM YpPOBHE; BJIAJICET HaBBI-
KOM HCIOJIb30BAHUS CYLIECTBYIOIIMX IPOrPaMMHBIX
OuOIMOTEK M MOJeNel, co3JaHus MPOrpaMMHBIX pea-
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JU3aHi TITYOOKHX HEHPOHHBIX CETeH Ha JOCTAaTOYHO
BBICOKOM YpPOBHE.

bazoBrIii
(50-74 6amna)
«3a4TEHO»

XO0po1I0 3HaeT OCHOBHBIC HAIIPABJICHUs aHAIM3a JaH-
HBIX; APXUTEKTYphl TJIYyOOKHMX HEHPOHHBIX CeTeH,
IPUMEHAEMBIX B PpELICHUH IPAaKTUYECKHX 3a]ad;
IIPUHLUIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3aJadax
¢ npuMeHenneM MMU; xopomo HacTtpauBaeT HeoOXo-
JMMOE OKpY>KEHHUe JUIsl paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIIET KPUTHUECKUI aHAIN3 POOIEMHBIX
CUTyalluid Ha OCHOBE CHUCTEMHOTO IOAX0Ja, BbIpada-
ThIBaTh CTPATETUIO NEHCTBUH; BlaJeeT HaBBIKOM IIPO-
BEJICHU IIOJIHOI'O IIMKJIA BBIYUCIUTEIBHOIO JKCIEPU-
MEHTa, OTPaKCHHs XOJa BBIIIOJHEHUS IPOEKTa U I10-
Jy4EHHUsI pPe3yJbTaTOB B OTYETAX M JOKYMEHTallUW Ha
XOpOILEM YpPOBHE; BJIAJEET HABBIKOM HCIIOJIb30BaHUS
CYIIECTBYIOIIUX MPOTPAMMHBIX OHOIMOTEK M Moje-
Jei, co3AaHus MPOrpaMMHBIX peanu3aluil r1yOoKuX
HEWPOHHBIX CETEH Ha XOPOILIEM YPOBHE.

TECTOBEIE 3aaHus
(20-30 6amoB)

pedepar
JIOB);

BOIIPOCHI JIUIS 3aUeTa
(25-37 6aynoB)

(5-7 o6an-

[Toporossrit
(35-49 6aioB)
«3a4TEHO»

Cna0o 3HaeT OCHOBHbIE HAalpaBJICHUs aHalU3a JlaH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHAEMBIX B PpELICHUHM [PAKTUYECKUX 3a]ad;
IIPUHLMIIBI IPUMEHEHUSI HEUPOHHBIX CETEH B 3aJadax
¢ npumenenueM UMU; cnabo HacTtpauBaeT HE0OX0Iu-
MO€ OKpY)KEHHE il paboThl ¢ HEMPOHHBIMU CETSIMH;
OCYILECTBIISICT KPUTHUECKUH aHAIMU3 MPOOJIEMHBIX CHU-
Tyalluii Ha OCHOBE CHCTEMHOTO TMOJIX0J]1a, BhIpadaThI-
BaTb CTPATETUIO JEWCTBUM; BJIAJI€€T HABBIKOM IIPOBE-
JI€HUS] TIOJHOTO ILIMKJIAa BBIYUCIUTENIBHOTO JKCHEpH-
MEHTa, OTPaKEHHsI XOJa BBINIOJHEHUS NPOEKTAa U I10-
Jy4eHHs pe3yJbTaTOB B OTYETaX U JOKYMEHTAllMU Ha
c1abOM ypOBHE; BJIa/ile€T HABBIKOM HCIOJIb30BAHUS
CYLIECTBYIOIIUX MPOTrPaMMHBIX OHOIMOTEK M MoJe-
Jei, co3AaHus MPOrpaMMHBIX peanu3aluil TITyooKHxX
HEWPOHHBIX CETEH Ha CIaboM YpOBHE.

TECTOBBIE 33 IaHUsI
(15-20 6anoB)
pedepar (2-4 Gamna)
BOITPOCHI JIJIS 3a49eTa
(18-25 6amioB)

>

Huzknit
(IonoporoBsIii)
(KoMmeTeHIus He
chopmMupoBaHa)
(menee 35 Oai-
JIOB)
«HE32UTEHO»

He 3Haer TeopeTnueckue OCHOBBI OOydeHUS aHaiIM3a
JAHHBIX ¥ MAIIMHHOTO oOyueHus; crneunduky BHEN-
PEHHUS CUCTEM MAIIMHHOIO 00yuYeHHs B «OTPACi», HE
yMEEeT aHaJIU3UpOBaTh 3a7auyy, HE OCYLIECTBISET Je-
KOMIIO3UIIMIO 33/1a4y; HE YMEET NIPUMEHATh 10CTaTOu-
HOE KOJIMYECTBO 3BPUCTUK; HE UHTEPECYETCS] HOBHIMU
TpEeHJaMHU B CBOEHl MpodeccHOHaNBbHOW OTpaciu; He
BEPHO OLICHUBAET CIOXKHYI CUTYaIHI0, HE BEPHO Olle-
HUBAET PUCKH U NIOCIIEACTBUSI CBOUX JEHCTBUI.

TECTOBBIC 3aaHUs
(0-13 6ammoB);

pedepar (0-3 6amna)
BOIIPOCHI JIJIS 3aUeTa
(0-18 6amoB)

b

Bce KOMIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepUaioB), HE00-
XOJMMBIX JJISi OLIEHKU 3HAHWM, YMEHUIl, HaBBIKOB U (MJIM) OMbITAa AESATEIBLHOCTH, XapaKTepu3y-
folue dTansl GopMUPOBaHUS KOMIETEHIIMHA B MPOLECCe OCBOEHUS IUCHUIUIMHBI (MOIYJIs) MO-
IpoOHO MpeaCTaBICHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIMILIMHBI (MOTYJIS)».




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

(MoayJist)
7.10cHOoBHas1 yueOHas quTEpaTypa:

1. CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTA: yuel. mocodue anst By30B/Cugopkuna W.I.M.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTEIUIeKTa : yuyeOHoe mocobue / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boenamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3neKTpoHHbIH / JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI HCKYCCTBEHHOTO HMHTEIUICKTa : yueObHoe mocobme / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mocksa : Jlabopartopust 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIN / JlaHb : 3IeKTpOHHO-OMONIHMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

7.2 TonosiHUTE IbHAS yUueOHasl JIUTepaTypa:

1. Pribuna I' B. OcHOBBI MOCTPOEHUSI HHTEIUICKTYAIBHBIX CHCTEM: y4el. mocobue s BY-
30B/PriObuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Bororua BB. DneMeHTB MaTeMaTHYECKOW TEOPUH MAIIMHHOTO 00ydeHus: yuel. mocoone

g By3oB Brerorun B.B.; Mock. ¢usuko-texs. ue-T (roc. yu-1), PAH, UH-T npoGiem nepenauu
nHpopmanuu uM. AA. Xapkesuya. - M.: MOI'U - UIIIIU PAH, 2010. - 231 c¢. CucteMsl uckKyc-
cTBeHHOro mHTeieKkTa. [Ipaktudyeckuit kypc: yued. mocobue ans By3oB / Uymtokos BJI., Acra-
xoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiut, 2008. - 292
c.

3. Achunxuit JI.H. BBeneHne B HCKYCCTBEHHBIM HHTEIJIEKT: ydeO. mocobue ais BY-
30B/Acaunkuit JIL.H. - 2-e uzn., ucrp. - M.: Akanemus, 2008. - 174 c.

4. OcumoB I'.C. MeTogsl HCKYCCTBEHHOrO MHTEIUIeKTa: MOHOTrpadus)/Ocunosy ¢, - M.
®usmatiaut, 2011. - 295 ¢. .

5. JIro b. Teopust u mpakTUKa HEONpPeAeIeHHOTO NnporpammupoBanus/JIo b.; mep. ¢ anr.
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 / Pyakun B.H., ®ymun B.A. - CI16.: BXB-ITetepoypr, 2009. - 238 c.
7. Kypeiiunk BB., Kypeitunk B.M., Pogzun CHU. Teopust 3BOIIOLMOHHBIX BBIYMCICHUI:

[Monorpadus] / Kypeituuk BB., Kypeituuk B,M., Ponzun CH, - M.: ®uszmarnur, 2012. — 260 c,

7.3 Metoauueckue yKa3aHus M0 OCBOCHUIO TUCUMILINHBI (MOTYJIs1)

Meroanueckue ykazaHus AJisi IPOBEICHUS MPAKTUYECKUX 3aHATUH 10 qucuuruinie «Cu-
CTEMbI UICKYCCTBEHHOTO MHTEJUICKTa» I HanmpaBieHuss noArotoBku 36.04.02 3ootexHus

7.4 UndopmanmonHbie M HU(PPOBbIE TEXHOJIOTMH (MPOrpaMMHOe obecreye-
HHe, COBpeMeHHbIe NpodecCHOHATbHBIE 0a3bl JAHHBIX H MHGOPMAIMOHHbIE
CIIPABOYHBIE CHCTEMBI)

VYuebHasg aAucuUIIMHA (MOAYJB) MPEAyCMaTpUBAET OCBOCHHE MH(OPMAIIMOHHBIX U IH(}-
POBBIX TeXHOJIOTHH. Peann3anus muppoBbIX TEXHOJIOTUI B 00pa30BaTeIbHOM MPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BAXKHEWIIMX IieJied o0pa30BaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJalOIMMXCs Kak OyAyIIUX BbICOKOKBATU(DUIIMPOBAHHBIX CIICIIHA-
JIUCTOB.
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[udpoBsie TEXHOIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO peIICHHS
3a7a4 npo(ecCHOHATBHOr0, COLUAIBHOTO, JINYHOCTHOTO XapaKTepa ¢ MCIOJIb30BAaHUEM pa3iiny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOrHid. OcBoeHHE IU(PPOBBIX TEXHOJIOTUH B pamKax
JTaHHOW JWCIMIUIMHBI (MOMYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJISKaIlUM
00pa3oM MoJy4arh JOCTYII, YIIPABIATh, MHTETPUPOBATh, OOMEHUBATHCS, OLICHUBATh U CO3/1aBaTh
UH(OPMAIIHIO ¢ TOMOIIBIO HU(POBBIX YCTPOHCTB U CETEBBIX TeXHOsOrHiH. PopMupoBanue nng-
POBOIl KOMIIETEHTHOCTH Mpearnojaraer paboTy ¢ AaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH JUIS
KOMMYHUKAIHH.

7.4.1 DJ1eKTPOHHO-0UO0JINOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okasanue yciayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas aneKTpoHHass OMOIMOTEKA)

2. DiekTpoHHO-OMOIHOTeUHas cucreMa wu3aarenbeTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHUIO JIOCTYyMa K 3JIEKTPOHHBIM u3nanusm OO0
«M3narenscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnexkTpoHHO-OMOIMOTeUHass cuctema wu3natenbcTBa «Jlamby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JOCTYyMa K AJMEKTPOHHBIM m3aanusiMm OO0
«M3natenscTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za naHHBIX 3NMEKTPOHHBIX HHPopMannoHHbIX pecypcoB ®T'BHY IIHCXB (morosop
1o 00ecreyeHno A0CTymna K AMeKTpoHHBIM nHpopManuoHubiM pecypcaM O@I'BHY [THCXb ue-
pe3 tepmuHan yaaneaHoro nocryna (TY I ®T'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekTpoHHO-OMOMMOTeYHass cuctema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (monmoaHUTEIBHOE COTJIAIICHUE HA MTpeaocTaBieHue gocrymna oT 13.04.2023
Ne 6/n k Jlunienzuonnomy norosopy ot 04.07.2013 Ne 27)

6. DnexktpoHHas 6bnbnuoreunas cucreMa «HarmonanbHbil 1UGPOBON pecype «PykoHT»:
Komnekiuu «ba3oBeiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT Mo npenocTtaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexTponHoe u3aTenbecTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okasaHue
YCIIYT TIO TIPEIOCTABIEHUIO IOCTyMa K 00pazoBaTenbHOM miargopme OO0 «IyeKTpoHHOE U3/1a-
tenbcTBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMOTeYHas cuctema «Bepruanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe TIpousBeneHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HarmmonanbHas snekTponHas OmbOmuorekay» (https://rusneb.ru/)
(morosop o noakimoueHnn k HOb u npenocrasnenun nocryna k oosextam HOB ot 01.08.2018
Ne 101/HDB/4712)

10. CornameHue o COTPYJHUYECTBE MO OKa3aHUIO OWOIMOTEUHO-MH(POPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TTOJIB30BATEISIM YHUBEPCUTETA M3 YUCIIA HHBATUIOB 110 3PEHUIO, Cia-
OOBUJIAIINX, UHBATUIOB JIPYTUX KATETOpHUW C OTPaHUYCHHBIM JOCTYIIOM K MH(OpMamuu, Jul,
UMEIOLUX TPYAHOCTU ¢ uTeHueM riockomneyatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHasi Hay4Has oubmmoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
uieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. MudopmManoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas nmpasoBas cuctema Koncynprantlntoc (1oroBop moctaBKky U COIPOBOXK-
nenus 3xk3eMIuisipoB cucteM Koncynprantllmtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnexTpoHHBIM nepuoanueckuil cnpaBouyHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-
' TI0 COMPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe TPpo(eccoHAIbHBbIE 0a3bI TaHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIMOHHO-00pa30BaTEIHLHON MPO-
rpammbl «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)
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2. baza nannbix HayuHnoii anextponnoii oubnuorekn eLIBRARY.RU — poccuiickuii un-
(hopMalMOHHO-aHAIMTUYECKHM MMOpTaj B 00JIaCTH HAYKU, TEXHOJIOTMU, MEAULIMHBI U 00pa3oBa-
Hust - https://elibrary.ru/

3. ITopran oTkpeITEIX HaHHBIX Poccuiickoi deneparmu - https://data.gov.ru/

4. Ortkpeiteie panable  DenepanbHOM  CIyXKObI TOCYAAPCTBEHHOW CTATUCTUKH -
https://rosstat.gov.ru/opendata

5. Tlpodeccuonanbubie 0a3sl baza zbMath

JaHHBIX. JaHHBIX

https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
6. IIpodeccuonanbHbie 0a3bl qaHHBIX. PocTexnamzop http://www.gosnadzor.ru/
7. TlpodeccuonanbHbie 0a3bl JaHHBIX. Poccuiickas accoIMaIisi HICKyCCTBEHHOTO WHTEI-
nekta [DnekTpoHHbIi pecype]. — Pexxum nocryna: http://www.raai.org, cBoOoJHbI#H

7.4.4. JInueH3MO0HHOE U CBOOOIHO pacnpocTpaHsieMoe MPOorpaMMHoe odecie-
YyeHHe, B TOM YK CJIe 0Te4eCTBEHHOT0 MPON3BOICTBA

Ne HaumenoBanue PazpaboTunk HoctynHocTh Ccoinka Ha Equnbiin PexBu3uTHI N10J1-
1O (mpaBoobia- | (JIMLECH3MOHHOE, | PEecTp POCCHUHCKUX TBEPIKAAIOLIETO J0-
JaTeIb) cB0oOOJHO pac- | mporpamm msi OBM | kymeHra (mpu Hamu-
npoctpansemoe) | u BJI (mpu Hamuunm) YUH)
1 | Microsoft Windows, Microsoft JIueH3nonHoe - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOYHO
2 | AwnrtuBupycuoe npo- | AO «Jlaboparo- | Jlunensuonuoe | https://reestr.digital.g | CyGnuieH3uoHHbIH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security as (Poccus) 06.07.2022 Neo 6/H,
OusHeca CPOK JIEHCTBHUSL: C
22.11.2022 mo
22.11.2023
3 | MoiitOduc Crangapr- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JauHbIe TEX- ov.ru/reestr/301631/? «PyOuKon»
OducHbli maker nosoruun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cusi) 03641000008190000
MEHTaMH ¥ MMOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 | Tlporpammuas cucte- | AO «Autuma- | Jlunensuonnoe | https://reestr.digital.g | Jluuensuounusrii mgo-
Ma Jyist oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUIUIarHaT OT
BaHMH B y4eOHBIX U 17.04.2023 Ne 6627,
Hay4HBIX padoTax CPOK JICHCTBUSL: C
«Axtumnaruatr BY3» 17.04.2023 no
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CsoGojHO pac- - -
- IPOCMOTP TOKYMECH- MPOCTpaHsieMoe
toB PDF, DjVU
6 Foxit Reader Foxit CBoOonHO pac- - -
- IPOCMOTP TOKYyMEH- Corporation HPOCTpaHseMoe
toB PDF, DjVU
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7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH «AHTEp-

HET»
CDTOwiki: 6a3a 3nanwuii mo uugposoii Tpanchopmanuu https://cdto.wiki/
OTtkpbITas MPOTrpaMMHast Ooubnmoreka JUISL MAIIMHHOTO 00yueHus

https://www.tensorflow.org/

@peiiMBOPK MALIMHHOTO 00ydeHus ajs si3bika  Python ¢ OTKpPBITBIM MCXOAHBIM KOAOM
https://pytorch.org/

OtkpeiTas 6ubnmmoreka https://keras.io/

Caiitr ®enepaibHON CyKOBI rocyaapcTBeHHON ctaTucTHku (PoccraT). DieKTpoHHBIN pe-
cypc. Pexxum nocryna: http://www.gks.ru/

Caiit TeppurtopuanpHoro oprana @expepanbHON CIy)Obl TOCYAAPCTBEHHOW CTA-THUCTUKH TI0
TamboBckoit oOmactu  (TamOoBcTar). DNEKTpOHHBIM  pecypc. Pexum  mocryna:
http://tmb.gks.ru/

Pexxum nocryma: http://www.rbc.ru/ - PocbusnecKoncantuur

Pexxum nocryma: http://www.devbusiness.ru/development/staff.ntm

Caii BoICIICH aTTecTaronHON komuccuu // http://vak.ed.gov.ru

7.4.6. LlndpoBbie HHCTPYMEHTBI, IPUMEHsIEMbIe B 00Pa30BaTeJILHOM IPO-

mecce
LMS-mardopma Moodle
Buptyanpnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunbie cepBuchl: Auaekc./luck, O6mako Mail.ru
Cepsucsl onpocos: Suaexkc ®opmbl, MyQuiz
Cepaucsl BuaeocBsi3u: Suaekc tenemoct, \Webinar.ru
CepBuc coBMecTHOW paboThl Haj MpoekTamMu ans  HeOospmmx rpynn  Trello
http://www.trello.com

7.4.7. llndpoBbie TEXHOJOIHH, IPUMEHsIEMbIe IIPH U3YYCHHUHU JUCHUIIHHbI

Ne | Iludposbie TexHO- Bunel yue6HOI paboThl, dopmMmupyemsbie NAK
JIOTHH BBIMOJIHSIEMbBIE C TPUMEHE- KOMIIETCHIIHH
HUEeM IIUPPOBOI TEXHOIIO-
THH
1. | O6nauHbIle TEXHO- Jlekun VK-1, YK-2 Na-1lyk1, U1-
JIOruu [IpakTuyeckue paboThI 2vyk-1, MJ1-3yk-1,
NI-1yk-2, UI-
2yx-2, U]1-3yk-2,
2. | Bonplune naHHbIE Jlexnun VK-1, YK-2 N-1yk-1, M-
[TpakTryeckue paboThI 2vk-1, U1-3yk-1,
NI-1yk-2, UI-
2yx-2, U]1-3yk-2,
3. | Texnonoruu pac- Jlexuun YK-1, VK-2 N-1yk1, U1-
MPEICICHHOTO pe- [IpakTuueckue paboThI 2vik-1, U1-3yk-1,
ecTpa

P WJT-1yke2, UJT-
2yk-2, U]1-3yk-2,
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4. | TexHonoruu oec- Jlexiuu YK-1, VK-2 N-1yk-1, M-
MPOBOJHOM CBSI3U [IpakTuueckue paboTh 2yk-1, U1-3yk-1,
N-1yk-2, U1-
2vk-2, N1-3yk-2,
5. | HoBsie mpousBo/- Jlexun VK-1, YK-2 NAa-1lyk1, U1-
CTBEHHbIE TEXHONIO- | [IpakTHueckue paboThI 2yk-1, UJ1-3vk-1,

TUH
N-1yk-2, U1-
2yk-2, U]1-3yk-2,

8. MarepuajbHO-TEXHHUYECKOE o0ecnevYeHne M CIUIITHHBI (MOYJIs1) (MO1YJIs1)

HanmenoBanue crie-
IIHAJIEHBIX ITOMEIIe-
HUM U TOMEIICHUN
JIJISE CAMOCTOSTEIb-
HOW pabOThI

OCHaH.IeHHOCTB CIICIaJIbHBIX HOMCH.ICHI/Iﬁ U IIOMEIIESHUI JUIA CaMOCTOSTEIIbHOM pa6OTLI

393760, Poccus,
TamOoBckast 00J1aCcTh,
r. MuuypuHCk, yiu.
WNHTtepHannoHanpHas,
oM Ne 101, 2/32

YueOHas ayaAuTOpHs JUIS IPOBEACHHS y4eOHbBIX 3aHATHH JIEKIMOHHOTO THIa: VIHTepakTHBHAS
nocka — 1 mr.; CucteMHblit komruiekT — 1 mt.; [IpoexTop Viewsonic — 1 wt. Habopsl nemMon-
CTPAIIOHHOTO 000PYAOBaHMS U YICOHO-HATIISTHBIX TOCOOUH.

393760, Poccus,
Tam6oBckas 001acTh,
r. MuuypuHCkK, yiu.
WHTepHanIMOHATBHAS,
qom Ne 101, 1/114

VueGHas ayauTopust 17t IPOBEICHHUS YIeOHBIX 3aHATHI CEMHUHAPCKOTO THIIA, KYPCOBOTO
TIPOEKTUPOBAHHUS (BBIIOJHEHHS KYPCOBBIX paboT), TPYIIIOBEIX M HHANBHIYAJIBHBIX KOHCYIIb-
TaIHii, TEKYIIEro KOHTPOJIS i IPOMEXYTOYHON aTTecTanuy (KOMITbIoTepHBIi Kiacc): Cu-
cremubiit komruiekT (IIpoueccop Intel Original LGA 1155 Celeron) — 9 mir.; KabuneT ocHa-
IIEH MaKETaMH, HATJISIHBIMA YYeOHBIMHI TOCOOUSIMHE, TPEHAKEPAMH | JIPYTHMH TEXHUY -
CKUMHU cpefcTBaMu. KoMIbIoTepHast TeXHHKA MOJIKIII0YeHa K ceTr «HTepHeT» U obecrieueHa
noctynoMm B OMOC yHuBepcuTera.

393760, TamOOBCKas
00J1aCTh,
r. MuuypuHck, yiu.
WNHurepHannoHanbHas,
oM Ne 101, 1/210

[Momemenune 11t CaMOCTOSTENBHOM paboThl: mpuHTEp — 3 mt., M®Y Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerotep — 3 mrr, komnetotep Celeron E 3300,
kommbrotep Dual Core, kommesrotep OLDI 310 KJI, konupoBanisHbii anmapar Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TO/IKIIOUeHa K ceTH «VIHTepHeT» 1 00ecIeyeH TOCTYI B JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaATEIBHYIO CPEY YHHUBEPCUTETA.

Pabouas nporpamma AUCHUIUIMHBI (MOJYJIs1) COCTaB/IEHA B COOTBETCTBUU C TPEOOBAHU -
Mu ®I'OC BO — maructpatypa no HanpasieHuto noarotosku 09.04.02 Mudopmannonssle cu-
CTEMBI M TEXHOJIOTUH, YTBEPKAEHHOTO MprKa3zoM MunoopHayku PO Ne 917 ot 19.09.2017

ABTOpBI:

3aBenytromuii kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMAMOHHBIX TexHonorui Kapreunna H.B.

Crapumii npenogaBatenb kKadeapbl MaTeMaTHKH, (U3MKH ¥ HMHMOPMAIMOHHBIX TEXHOJIOTHIMA

TTyenuumesa H.B.
ety -

Penensenrt:

3aBeAYyIOIMMN Kapeapol cTaHIapTHU3AINK, METPOJIOTHN M TEXHUYECKOTO CepBHUCA, K.T.H., JIOIEHT

XaryHieB B.B. @E?
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[Iporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl MaTeMaTHKH, GU3NKU U UH(OPMAIOH-
HbIX TexHoyiorui. [Ipotokon Ne 10 ot «10» utonst 2021 r.

[Tporpamma paccMOTpeHa Ha 3aC€JaHUU YI€OHO-METOANYECKONH KOMHCCUU WH)KEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 11 ot 15 urons 2021 r.

[Iporpamma yTBepkaeHa PemeHreM y4eOHO-METOIMUYECKOTO COBETa YHMBEPCHTETa IpO-
TOKOJ Nel0 ot 24 urons 2021 roxa.

[Iporpamma nepepaboTaHa U JAOMOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusmu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHiH Kadeapbl MaTeMaTHKH, GU3UKU U UH(OPMAITMOH-
HbIX TexHoyiorui. [IpoTokon Ne 7 ot «14» mapta 2022 T.

[IporpaMmMa paccMOTpeHa Ha 3acelaHuU y4eOHO-METOINYECKON KOMHCCUU MHKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 8 ot 17 mapta 2022 1.

[Iporpamma yTBepkaeHa PemieHreM y4eOHO-METOIMUYECKOTO COBETa YHMBEPCHTETA IPO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.

[IporpamMma nepepaboTtana u JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHUH Kadeapbl MaTeMaTHKH, GU3UKU U WH(POPMAITHOH-
HbIX TexHosoruil. [Ipotokon Ne 9 ot «01» utons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YI€OHO-METOANYECKONH KOMHCCHU WH)KEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 utons 2023 r.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETa MpPO-
ToKO0J Nel0 ot 22 urons 2023 roxa.
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