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1. Hean ocBoeHNsI TUCHMILTUHBI (MOYJIf1)
HGJ'ISIMI/I OCBOCHMHA AUCHHUIIIINHBI (MOIIYJ'IH) SIBJIISIETCS OBJIAACHUEC 06y‘laIOIHI/IMI/ICH 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 AMCHUILVIMHBI (MOXYJIsI) B CTPYKType 00pa3oBaTeibHOM 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 oTHOIeHn b1.B.J1B.02.02.

Jlnist OCBOCHMS TUCIMITIIMHBI (MOTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00y4aromin-
€csl MCIIOJIb3YIOT 3HaHUs, YMEHHs, HAaBBIKM, C)OPMHUPOBAHHBIC B XOJI€ M3YUEHUS AMCLUIUINH
«MatemaTH4ecKre MeToibl B Onosoruny», «KoMnploTepHble TEXHOJIOTUHA B 300TEXHHUM.

3HaHUs, YMEHUS U HABBIKU, COPMHUPOBAHHBIC B XOJI€ M3YyYEHUS NAHHOW AMCIMILIUHBI

(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 KPUTUUECKHI aHaNNU3 MPOOJIEMHBIX CUTyallMid Ha OCHOBE
CHUCTEMHOTI'0 II0JIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUIM

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

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

HOBaHUC YHU-

HHUEC MHAWKATOpA

BEpCaJbHOI JOCTHOKEHHS YHM- | HH3KHH (JOTOPOro- MIOPOTOBBI 0a30BEIi MIPOABUHYTHII

KOMIICTCHIITUU BEPCAJIbBHBIX KOM- BLIﬁ, KOMIICTCHIIMA

METEHITUH He c(hopMHUpOBaHa)

Kareropusi yHuBepcasbHbIX KOMIETeHIMH - CHCTeMHOE ¥ KPUTHIECKOE MBIIIIICHNE
YK-1. NA-1yk1— He 3naet npuniu- Cnabo 3HaeT mpuH- | XOpOIIO 3HAET OTnMYHO 3HAET
CnocobeH 3HaeT MPUHIIMUIIBI el cOopa, oTéopa u | mumbl cOopa, 0T00- | MPHUHIHUIIEI cOopa, MIPUHIINAIIEI cOopa,
oCymIecTBIATs | cOopa, oTOopa u 000011IeHNS UH- pa 1 0000ImeHus otbopa 1 0606me- | orbopa u 06o0IIe-
KPUTHUYECKUI 000011IeHUs UH- hopmaryu. nHpOpPMAaLNH. HUst MHGOpManum. HUS HH(OpMAaIHN.
aHaJM3 Tpo- dhopmanum.
OJIEMHBIX CH- N-2yk1 — He MmoeT cooTHO- He nocraTouno JlocTaTouHOo OBICT- | YCIEHMIHO COOTHO-
Tyaiui Ha YMeeT COOTHOCHTh | CHTh Pa3HOPOJHBIE | 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 JEesATENb-
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, OMBIT HAyYHOT O
MOUCKA, CO3AaHUS
Hay4HBIX TEKCTOB

He umeer npaxru-
YEeCKOT'0 OIBITa
paboTsl ¢ uHOP-
MAaIOHHBIMH HC-
TOYHUKAMH, OTIBIT
HAy4YHOT'O MOMCKA,
CO3/1aHMsI HAy4YHBIX
TEKCTOB

Nmeet maneHbKkui
IPaKTUYECKUH
OTIBIT pabOTEHI C
HHPOPMALMOHHBI-
MU HUCTOYHHUKAMU,
OIIBIT HAYYHOT'O
MOUCKA, CO3AAHUS
HAayYHBIX TEKCTOB

Nmeet nocratou-
HBIH TPaKTUYECKUI
OTIBIT pabOTEHI C
HHPOPMAIMOHHBI-
MU UCTOYHHUKAMH,
OIIBIT HAYYHOT'O
MOUCKA, CO3AAHUS
HAayYHBIX TEKCTOB

Nmeet 6ompmoi
MPaKTUYECKUH
OTIBIT PabOTHI C
MHPOPMALTMOHHBI-
MU UCTOYHHKAMH,
OIIBIT 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 NOCTH-
JKESHUS, UCXOAS U3
TeHJCHLNH pa3Bu-

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- (heccroHaTbHON THS 00JIACTH TIPO- THS 00JIACTH TIPO- THS 00JIACTH TIPO-
(heccroHaTbHOM NESATEBbHOCTH, MH- | ()eCCHOHANBHOM (beccroHaIBHOM (heccroHanbHOM
JIeSITENNbHOCTH, UH- | AUBHUIyalIbHO- JIeATEeIbHOCTH, UH- | JEATEJbHOCTH, HH- | JACATEIBHOCTH, UH-
JIUBUYyaIbHO- JUYHOCTHBIX 0CO- JUBUITYaJIbHO- JUBUTYaJIbHO- MBIy aJTbHO-
JIMYHOCTHBIX 0CO- OCHHOCTEIA. JIMYHOCTHBIX 0CO- JIMYHOCTHBIX 0CO- JIMYHOCTHBIX 0CO-
OCHHOCTEIA. OCHHOCTEH. OCHHOCTEH. OCHHOCTEHA.
N-3yk-6 — He umeer npaxru- HNmeet He nocTa- HNmeet nocratou- Hmeer OompIoit
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.

o0pas3oBaHus, 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
HOCTaBIICHHOM 11e-
b1’

He 3naet npunnu-
Bl (POPMUPOBAHUS
3aa4d B paMKax
ITOCTaBJICHHOM Iie-
B0/

Cnabo 3HaeT MpuH-
numsl popmuposa-
HHS 338]a4 B paMKax
MOCTaBICHHO 11e-
b1

Xopouio 3HaeT
MPUHIOUIBI GOPMH-
pOBaHMS 3a7a4 B
paMKax MOCTaBJIEH-
HOM 1eJIn

OTINYHO 3HAeT
TIPUHITUIIEL POpMH-
poBaHUs 337129 B
paMKax IOCTaBIICH-
HOH 1eJIH

NJ1-2VK-2

YMeTb: BEIOUpaTh
ONTHMAJIBHBIE CIO-
COOBI pelieHus 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-
MaJlbHbIE CIIOCOOBI
perieHus 3a/1a4 B
paMKax IOCTaBJICH-
HOH 11eJIH

Na-3 YK -2
BianeTs: HaBbIKa-
MH ONITHMAaJILHOTO
pelieHus 3aay,
HUCXOMs U3 ACH-
CTBYIOIIHNX TPaBO-
BBIX HOPM, UMETO-
IIUXCS PECYPCOB U
OrpaHUYEHUN

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

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

HWmeet nocratou-
HBII1 HaBBIK ONTH-
MAaJIbHOTO PELIeHHUs
3ajau, UCXOAs U3
JIeHCTBYIOIUX ITpa-
BOBBIX HOPM, UMe-
OLIUXCS PECYPCOB
1 OTpaHUYEHUI

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

B pe3ynbrarte u3yueHus: AUCUUILTUHBI (MOTYIs1) OOYYArOIIHIACS TOMKEH:
3HATh OCHOBHBIC HAIIPABJICHUS aHATIN3a JIAHHBIX; APXUTEKTYPhI TITyOOKHX HEUPOHHBIX Ce-
Tel, MIPUMEHSAEMbIX B PEIICHUH MPAKTUYECKHUX 3a/1ay; MPUHIIMIBI IPUMEHEHUS] HEHPOHHBIX Ce-
Tel B 3a1auax ¢ npuMmeHenuem MU;

yMEThb

HacTpauBaTh HEOOXOIMMOE OKpYXeHHE IJsi paboThl ¢ HEHPOHHBIMH CETSIMU;

OCYIIECTBJIATh KPUTHYCCKUN aHAJIM3 MPOOJEMHBIX CHUTyallMii Ha OCHOBE CHCTEMHOIO TOJX0]a,
BBIPAa0aTHIBATh CTPATETHIO ICHCTBUN;
BJIaJICTh HABBIKOM MPOBEJICHUS MOJHOTO IIMKJIa BBIYUCIUTEIBHOTO SKCIIEPUMEHTA, OTpa-
YKEHHS XO0Ja BBIIIOJHEHHS MMPOEKTA U MOJIYYEHHUs PE3YIBTATOB B OTUETAX U JOKYMEHTALMH; BJla-




JieeT HAaBBIKOM HCIOJb30BaHUS CYIIECTBYIOUIMX MPOrPAMMHBIX OMOIMOTEK W MOAEJe, co3aa-
HUS IPOTPaMMHBIX pean3aluil rIyOOKNX HEHPOHHBIX CETEH.

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

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

4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (MOIYJIs)
OO0111ast TPYA0EMKOCTb JMCIUILIMHBI (MOIYJIs) COCTaBiseT 3 3aueTHbIX eauHumIlbl (108 ak.4acoB)

4.1.

O0beM AUCHMILVIMHBI (MOAYJIs1) M BUABI Y4eOHOH padoThI

Bu 3anstuii KomnnuecTBo akaieMUyecKux 4acoB
10 OYHOH hopMe | 1O 3a09HOM Popme
o0y4eHus oOyueHus
2 ceMecTp 1 xypc
O061mas TpyA0eMKOCTh AUCHIUTIIMHBI 108 108
KonTakTHas paboTa 00ydJaromuxcs ¢ mpernoaBaTesieM 36 16
AyIUTOpHBIE 3aHATHUS, U3 HUX: 36 16
Jlexuyun 18 8
IIpakTHueckue 3aHATHS 18 8
B unTepakTUBHOM hopme - 8
CamocrosrenbHas pabora, B T.4. 72 88
[TpopaboTka yueOHOro mMarepuaia no AUCHUILUINHE (KOH- 26 48
CHEKTOB JICKIMH, Y4eOHHKOB, MaTepHAJIOB CETEBBIX pe-
CypCOB)
BrinosiHeHUE MHIUBUYAIBHBIX 3aJaHUN 34 26
[ToaroToBka K TECTUPOBAHUIO 12 14
KoHnTtpoib - 4
By uroroBoro KoHTpoOIsA 3auer 3a4€T
4.2. Jleknuu
Ne Paznen mucturuinHbl (MOIYISI), TEMBI Ob6beMm dopmupy-
JIEKIMIA U UX COZIepIKaHue B aK. yacax IOIIHEKOM-
MeTeHITNH
ouHas 3a04-
¢dop- Hasi
Ma ¢bopma
o0yde- | oOyueHuUs
HUS
Cucrembl ri1y00Koro o0y4eHus
1. | Heiipounsle cetn. OyHKIMH ommoOku| 2 2 YK-1, YK-2
HEHPOHHBIX ceTell M OOydeHHe C MOMO-
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B0 OOpaTHOTO pPAacHpOCTPaHEHUs Tpa-
mueHTa. [lonsTrue 63Tua v SMoXH.

PaGora ¢ M300paKEHUSAMH C ITOMOIIBIO YK-1, VK-2

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

O6paboTka TekcToB. Pabora ¢ ecTecTBeH- YK-1, VK-2
HBIM SI3BIKOM C IOMOIIBI0 HEHPOHHBIX Ce-
Teil. BekTopHble mpeacTaBieHust As TeK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEHpPOHHBIC CETH,
LSTM, GRU. Tpanchopmeps, BERT,

GPT.

OO0yueHue ¢ mogKpenieHueM YK-1, YK-2

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

funtion). OnTUMU3aLKsI CTPATETHH C
MOMOIIHI0 MAaKCUMHU3AINN (HYHKITUH

IOCHHOCTHU U Ka4CCTBA. Q-o6yquI/Ie.

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

A2C, PPO, DDPG.

Bcero 18 8

4.3. IlpakTHyecKHe 3aHATHSA

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

KOMIICTCHIIN

JIEKIUI U UX COJep KaHUe

OYHas

¢dopma
oOyJeHUs

3a04YHas1

dopma
00y4JeHus

Knaccudukanus n3o0paxeHuiit U TpaHc-
(hepHoe 0OyueHue.

2

YK-1, YK-2

PaGora ¢ TekcTaMu U X BEKTOPHBIMU
MIPEACTABICHUSAMU TEKCTOB

4

YK-1, YK-2

[TporpaMMHO-aIrOPUTMHUYECKOE OCBOE-
HUE MaTepuaa

YK-1, YK-2

[Mpumenenne Q-Networks st pemenus
MPOCTBIX OKPYXCHUIH.

YK-1, YK-2

[IporpaMMHO-aNTrOpUTMHYECKOE OCBOE-
HUE MaTepuasa

YK-1, YK-2

Bcero

18

4.4. JlabopaTopHbie padoOThI
JlaGopaTopHbie pabOThI HE IPEAYCMOTPEHBI.




4.5. CamocrosiTesibHasi padoTa 00y4aroMXxcs

OO0BeM ak. 4acoB
Pazgen nucHUILIMHEL .
Ac AEcn Bun camocTositenpbHOM 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 >
BrinonHeHne MHIMBUYaIbHBIX 3aJaHUN 16 13
IToaroToBKa K TECTHPOBAHUIO 6 7
[TpopaboTka yuyeOHOTO MaTepuaia mo JUCIH-
IMHE (KOHCIEKTOB JICKIMH, Yy4eOHUKOB, Ma- 13 24
2. Cucremsl T1IyOOKOTO
TEPUATIOB CETEBBIX PECYPCOB)
oOydeHus —
BrinosnHeHne MHIMBUYalbHbIX 3aaHUN 18 13
IToaroToBKa K TECTHPOBAHUIO 6 7
Hroro: 72 88

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

YypHUHCK, 2024.

4.6. Brino/iHeHHEe KOHTPOJIbLHOM PadoThl 00y4alIIMMHUCSH 32049HOI (PopMBI
HpI/ICTyrIaTB K BBIIIOJTHCHUIO KOHTpOJ'IBHOﬁ pa6OTBI HCO6XOI[I/IMO IMOCJIC N3YyUYCHUA MaTcC-
puaa o JUTEepaTypHbIM HUCTOYHUKAM, YOEIMBIIUCH IIyTEM OTBETOB Ha BOIPOCHI AJIsi CaMOIIPO-
BEPKH, YTO MaTCprajl TCMbI YCBOCH.
[{enbto KOHTPOJIBHOM pabOThI O AUCHUILIIMHE SIBISETCS PACCMOTPEHHUE TEOPETHUECKUX
ACIICKTOB U IPUMCHCHNUEC OCHOBHOI'O MHCTPYMCHTAPUA YIIPABJIICHUA HAYYHBIM UCCIICIOBAHUCM.
TpebGoBanust kK 0POpMIIECHUIO.
KontponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YUYEHHUYECKOW (IIKOJBHOW) TeTpaau

WM Ha Juctax ¢opmara A4 mneyaTHbIM WIM PYKOIUCHBIM (YETKHUM, YUTAEMBIM) CIIOCOOOM.
BrimonHeHHbIE 3aaHUs PacIIoIaraoTcs Mo MpeAcTaBIeHHOMY NopsaaKy. CIMCOK HCIIONb3ye-
MO JTUTepaTyphl IPUBOJUTCS B KOHIE paOOTHI.

Ha tutynbHOM nHcTe pacronaraercs cieayrouias HHpopManus: Ha3BaHUuEe AUCIMILIU-
Hbl, ®.1.0. obyuarouuiics, Kypc, rpymnmna, HOMep 3a4€THOW KHUKKH, HOMEpP BBIOpaHHOTO Ba-
pHaHTa ¥ HOMEpa BBIIOJIHEHHBIX 33JJaHUH 110 TOPSAKY B CIEIYIOIIEM BUIE:

Cpoku BBINIOJTHEHHS. BBIMOTHEHHAss KOHTpOJIbHAs paboTa MOANUCHIBAETCS 00ydaro-
HIMMCSI M C/IaeTCsl Ha MPOBEPKY IpernojaBaTeniio Ha kKadeapy B YCTaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 aHel no Hauyana ceccuu. [IpoBepka KOHTPOJIBHOW paboTHI MpernoiaBaTesieM
OCYILECTBIISICTCSI B TEUEHHE Henlenu mocie ee caauu. KoHTposbHas paboTa aoskHaA OBITh
3a4TeHa K Havally DK3aMEHALIUOHHOW CECCHH.

4.7. Conep:kaHue pa3aesioB IMCHUIIMHBI (MOTYJIA)
1. Cucremsl ri1y6oKkoro ooyueHusl.
Hetiponnsie cetr. @yHKIIMN OIMMOKHN HEMPOHHBIX CETeH M 00YYEHHUE C MTOMOIIBIO 00paT-
HOTO pacnpocTpaHeHus rpaaueHTa. [lonsaTre 63T4a U 3MoXu.
PaboTta ¢ n3o0pakeHUsIMU C TIOMOIIEI0 HEUPOHHBIX ceTel. CBepTOUYHBIC HEHPOHHBIC Ce-
Ti. Onepanun cBepToK, max-pooling. [lomynsipHble apXUTEKTypbl CBEPTOYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe odydeHue.



O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C IOMOIIBI0 HEHPOHHBIX CETEH.
Bekropnbie npencraBiaenus ais Tekcta: word2vec, skip- gram, CBOW, fasttext. PekyppeHTHbIC
uerponnsie cetr, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

2. OOyueHue ¢ MOAKPEIICHUEM.

[TonaTus areHra, cpenbl, COCTOSIHUS, NEUCTBUN U Harpajpl. OyHKIUSA [IEHHOCTU CO-
crostHus (Value function) u ¢pyakums kadectBa AeicTBusa (Q-funtion). OnTumuzanus cTpa-
TErWH C TIOMOIIIBIO0 MAKCUMU3aIMK (YHKIUI IICHHOCTH U KadecTBa. Q-o0y4eHue.

I'ny6okoe obyuenue ¢ moakpemicaueM. Deep Q-Networks, Actor-critic. J{is ypoBHs 3Kc-
neptueiii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
[Tpu n3ydyeHMM QUCUMILIMHBI (MOZIYJsSl) MCIOJIb3YIOTCS MHHOBALIMOHHBIE 00Opa3oBaTesbHbIE
TCXHOJIOTMKX Ha OCHOBC HHTCIrpalvl KOMIICTCHTHOCTHOI'O M JIMYHOCTHO-OPHCHTUPOBAHHOI'O
moAXO40B € 3JICMCHTAMH TPaJUIHUOHHOI'O JICKHMOHHO-CEMHUHAPCKOI0 U KBaBI/IHpO(i)eCCI/IOHaJII)-
HOTO O6y‘lCHI/I${ C HCIIOJIb30BAHHUECM HHTCPAKTHUBHBIX (bOpM IMPpOBCACHUA SaHSITI/II‘/‘I, uccjicaoBa-
TEJIBCKON MPOEKTHOW AESATEIHHOCTH U MYJIbTUMEIUIHHBIX Y4€OHBIX MaTepHAIOB

Buy yae6HO# paboThI O0pa3zoBarenbHbIE TEXHOJIOTHH
DJEeKTpOHHBIE MaTepHaibl (B T.4. CETEBbIE UCTOYHHUKH), UCIIOIb30-
Jlexunn BAHHME MYJIbTUMEIUNHBIX CPEACTB, pa31aTOYHbIA MaTepUall.
[IpakTudeckue 3aHATHSA TectupoBaHue, BBIIIOJHEHUE TIPYNIOBBIX AYAUTOPHBIX 3alaHUi,

HHJIWBHUIYAJIbHBIC TOKJIAAbI.

CamoctositenbHble  pabo- | Beimonnenue pedepaTuBHOM pabOThI; TOATOTOBKA M 3alllUTa CO00-
THI IICHUS C UCIIOJIb30BAHUEM CJIAIOBBIX MPE3EHTAIUH.

6. OueHo4HbIE CpeCcTBA TUCIUIJIMHBI (MOIYJIs)

OCHOBHBIMHU BHJIaMU JIUCUUIIIMHAPHBIX OLEHOYHBIX CPEACTB MPU QYHKIIMOHUPOBAHUU MOYJIb-
HO-PEUTHUHIOBON CHUCTEMbI OOYUYEHMsI SBJISIOTCA: HA CTaUM pyOeXHOTo peWTuHra, opmupye-
MOTO IO pe3yibTaTaM MOJYJIbHOIO KOMIIBIOTEPHOIO TECTHPOBAHUS — TECTOBBIC 3aJaHMs; Ha
CTaJUH MOOILPUTEIBHOTO PEUTHHTA, (POPMUPYEMOTO O Pe3yIbTaTaM HalKUCaHHs U 3aLIUThI pe-
(epaToB MO aKTyalbHOU MpoOIEeMaTHKE, HA CTaJUH IPOMEKYTOYHOIO PEHTHHIA, OIPEAeIsieMo-
O IO pe3ylbTaTaM CIAadu 3a4eTa — TEOPETUYECKHE BOIPOCHI, KOHTPOIUPYIOLIME TEOPETHUECKOE
cojiepKaHue y4eOHOro MaTepuana, U KOMIETEHTHOCTHO-OPHEHTUPOBAHHBIE 3aJlaHMsI, KOHTPO-
JUPYIOLIUE MPAKTHUECKUE HABBIKM M3 PA3IMYHBIX BHJOB NMPO(EecCHOHAIBHOW esSTeNbHOCTH
oOyuatomerocst no OIIOII nanHoro HampaBieHus, GopMupyeMble IPU U3YYEHUH JAUCLUUTIIMHBI
(Monyns) «KonupoBanue U 3amuTta MHGOpMAII»

6.1. ITacniopT (poHIA OLIEHOYHBIX CPEICTB MO IMCUMUILINHE

Ne | Konrponupyemsie pazaensl| Kox koHTponupyemoit OneHOYHOE CPEJICTBO
n/m | (TemMbl) TUCHUILUIMHBI (MO- KOMITETEHIINT HanmenoBanue KomnuectBo
JLyIist)
Cucremsl TiIy0OKOTO 00Y- YK-1, YK-2 TecToBbIe 3a7aHUS 21
YEHUS Temsl peeparos 4
Bormpocsr pyist 3aue- 12
Ta
OO0ydeHue ¢ moaKperie- YK-1, YK-2 TecToBbie 3a1aHUS 24
HUEM Temsbl pedeparon 4
Bonpocs! 114 3a- 13




qera

6.2. Iepeuenn Bonmpocos ais 3auera (YK-1, YK-2)

1. Heiiponnsie cetu.

2. OyHKIMKM OMMOKK HEWPOHHBIX ceTeill 1 00ydeHHe C MOMOIIBI0 00paTHOrO pacripocTpa-
HEHUs I'paJUeHTA.

[TonsiTre 63T4a U SMOXU.

Pabora ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX CETEH.

CBepTo4HbIC HEHPOHHBIE CETH.

Onepanun cBepTOK, max-pooling.

[TomynsipHbIE apXUTEKTYPbl CBEPTOUYHBIX HEHPOHHBIX ceTeil: AlexNet.

[TonynsipHble apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.

[TomynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceteil: Inception (GoogLeNet).
0.  TlomynsipHbIe apXUTEKTYpPBI CBEPTOUYHBIX HEHPOHHBIX ceTeii: ResNet.

1.  TpaucdepHoe oOyueHue.

12. OO6paboTKa TEKCTOB.

13.  PaboTa ¢ eCTECTBEHHBIM SI3bIKOM C MTOMOIIBI0 HEHPOHHBIX CETEH.

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

15.  PexyppentHnsie Heliponnsle cetu, LSTM, GRU.

16.  Tpancdopmeps:, BERT, GPT.

RRO©oOoN O~ W

17. [TonsiTHS areHTa, Cpe/ibl, COCTOSHUS.

18. [ToHsTHS NEWCTBUI 1 HAarpajsbl.

19. Oyuknus neHHoctu coctosHus (Value function) u ¢dyHkiusa kadectBa aeiictBus (Q-
funtion).

20. OnTumuszaius cTpaTeruu ¢ MOMOIIBI0 MaKCUMHU3AUK (PYHKIIMM IIEHHOCTH U KadecTBa.
Q-o0yueHwme.

21.  I'mybGokoe oOydeHUE ¢ HOJKPETIICHUEM.

22.  Deep Q-Networks, Actor-critic.

23.  Jlas yposus skcneptHblii: REINFORCE, A2C.

24.  Jlns yposus skcnepTHbiid: PPO, DDPG.

25.  IIpuMeHeHME T€eHEeTHUYECKUX AITOPUTMOB IPH KOHCTPYUPOBAHUH HEHPOHHOM CeTH.

6.3. lllkajia OEHOYHBIX CPE/ICTB

YpoBHH  oOcBoe- Kpurepun onieHuBaHus OreHouHBIE CpECTBA
HUAS  KOMIIETEH- (xom-Bo GaytoB)
187071
[TpoaBuHYTHII OTIMYHO 3HAET OCHOBHBIC HAIPABJICHUS aHA- | TECTOBBIEC 3aJIAHUS
(75-100 GamtoB) | JM3a AAaHHBIX; ApPXUTEKTYpbl TIyOOKMX HeWpoHHBIX | (30-40 OamoB)
«3aUTEHO» ceTeil, MPUMEHSIEMbIX B PEIICHUH MPaKTUYeCKuX 3a- | pepepar (8-10 Oan-

Jla4; TPUHIUIBI TPUMEHEHUS] HEUPOHHBIX CETEH B 3a- | JIOB);

nayax ¢ npuMmeHennem MU; oTiMyHO HacTpauBaeT He- | BOMPOCHI JJIs 3a4eTa
00X0MMOe OKpY)KeHHe sl paboThl ¢ HeiipoHHbIME | (37-50 O6aIoB)
CeTSIMH; OCYUIECTBJISIET KPUTHYECKH aHalIu3 IMpo-
OJIEMHBIX CHUTYyallMii HA OCHOBE CHCTEMHOTO MOJXO0]Ia,
BBIPA0ATHIBATh CTPATETHIO JCHCTBUI; BIaJCeT HaBHI-
KOM MPOBEJEHUS TOJHOTO IUKIA BBIYUCIUTEIBHOIO
JKCHEPUMEHTA, OTPAXKEHUS XOJa BBIIOJHEHHS ITPOCK-




Ta W TIOJIYYCHHS PE3YJIbTATOB B OTYETaX M JOKYMEHTA-
MU HA JOCTATOYHO BBICOKOM YPOBHE; BJIJICET HABbI-
KOM HCITOJIb30BaHUS CYIIECTBYIOIIMX MPOTrPaMMHBIX
OMOMMOTEK M MOJIENCH, CO3/IaHusl MPOTPAMMHEIX pea-
JU3aHi TITYOOKHX HEHPOHHBIX CETeH Ha JOCTAaTOYHO
BBICOKOM YpPOBHE.

bazoBrIit
(50-74 6amna)
«3a4TEHO»

XO0po1I0 3HaeT OCHOBHBIC HAIIPABJICHUs aHAIM3a JaH-
HBIX; APXUTEKTYphl TIYyOOKHX HEHPOHHBIX CeTeH,
IIPUMEHAEMBIX B PpELICHUH IPAaKTUYECKUX 3a]ad;
IIPUHLUIIBI IPUMEHEHUSI HEUPOHHBIX CETEH B 3aJadax
¢ npuMmeHenneM MMU; xopomo HacTpauBaeT HeoOXo-
JMMOE€ OKpY>KEHHUe JUIsl paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIIET KPUTHUECKUI aHATIN3 TPOOIEMHBIX
CUTyallull Ha OCHOBE CHCTEMHOIr0 MOJX0Aa, BbIpala-
ThIBaTh CTPATETUIO NEHCTBUI; BiaJeeT HaBBIKOM IIPO-
BEJICHUS IIOJIHOI'O IIMKJIA BBIYUCIUTEIBHOIO JKCIEPU-
MEHTa, OTPaKEHUsI XOJa BBIIOJHEHUS IPOEKTa U I10-
Jy4EHHUsI pe3yJbTaTOB B OTYETAaX M JOKYMEHTallUM Ha
XOpOILEM YPOBHE; BJIAJEET HABBIKOM HCIIOJIb30BaHUS
CYIIECTBYIOIIUX MPOTPAaMMHBIX OHOIMOTEK W Moje-
Jei, co3AaHus MPOrpaMMHBIX peanu3aluil rIyOoKuX
HEUPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIE 33 aHUsI
(20-30 GayoB)

pedepar
JIOB);

BOIIPOCHI JIUIS 3aYeTa
(25-37 6aynoB)

(5-7 oGan-

[Toporossrit
(35-49 6aioB)
«3a4YTEHO»

Cnabo 3HaeT OCHOBHBIE HAIIpPaBJICHUS aHaIM3a JlaH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHSEMbIX B PpEUICHMM IPAaKTUYECKUX 3a]ad,
MIPUHIMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3ajadax
¢ npumenenuem WMU; cnabo HacTpauBaeT HeoOXO0Iu-
MO€ OKpYKE€HHE JUIsl pabOThl ¢ HEUPOHHBIMH CETSIMU;
OCYILECTBIISIET KPUTHUECKUHN aHAIMU3 MPOOJIEMHBIX CHU-
Tyalluii Ha OCHOBE CHCTEMHOTO TMOJIX0J]1a, BhIpadaThI-
BaTb CTPATETUIO JEHWCTBUM; BJIAJ€ET HABBIKOM IIPOBE-
JI€HUSI TIOJHOTO IIMKJIAa BBIYUCIUTEIBHOTO JKCHEpH-
MEHTA, OTPaKEHHsI XOJa BBINIOJHEHUS NPOEKTa U I10-
Jy4eHHs] pe3yJbTaTOB B OTYETaX U JOKYMEHTAllUU Ha
c1aboOM ypOBHE; BJIa/ie€T HABBIKOM HCIOJIb30BaHUS
CYIIECTBYIOIMX MPOTPAMMHBIX OHOIHMOTEK W MOje-
Jeid, co3AaHusl MPOrPAaMMHBIX pean3aluil TITy00KHX
HEHWPOHHBIX CETEH Ha CIaboM YpOBHE.

TECTOBBIE 33 aHUsI
(15-20 6annoB)
pedepar (2-4 6anna)
BOIIPOCHI JIJIS 3a9eTa
(18-25 6ammoB)

b

Huzkuit
(TOTIOPOTOBBIIA)
(KoMMeTeHIrs He
chopmMupoBaHa)
(menee 35 Oai-
JIOB)
«HE3aUTEHO»

He 3Haer Teopermueckue OCHOBBI OOYYEHHUS aHaIM3a
JaHHBIX ¥ MAIIMHHOTO oOyueHus; crneunduky BHeEI-
PEHHUS CUCTEM MAIIMHHOTO O0yuYeHHs B «OTPACIH», HE
yMEEeT aHaJIU3UpOBaTh 3a7auy, HE OCYLIECTBISAET Je-
KOMIIO3UIIMIO 33/1a4y; HE YMEET NIPUMEHATh 10CTaTOu-
HOE KOJIMYECTBO 3BPUCTUK; HE UHTEPECYETCS] HOBHIMU
TPEeHJaMHU B CBOEH MpogecCHOHANBbHOW 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 IS 3a4eTa
(0-18 6amoB)

b

Bce KOMIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepUaioB), HE0O-
XOJIUMBIX JJI1 OLEHKH 3HAaHWM, YMEHUU, HaBBIKOB U (WJIM) ONBITA E€ATEIbHOCTH, XapaKTepU3y-
folue 3Tanbl GOopMUPOBaHUS KOMIETEHIIMHA B MPOILECCe OCBOEHUS IUCHUIUIMHBI (MOIYJIs) MO-
JIpOOHO TIPEICTABICHBI B TOKyMeHTe «DOH/ OIEHOYHBIX CPEJCTB AUCIUTIIHHBI (MOIYJIS)».




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

(monyJis1)
7.10cHOBHasi yueOHas qUTEpaTypa:

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

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

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

7.2 TonosHUTeIbHAS yUeOHasl JIUTepaTypa:

1. Pribuna I' B. OcHOBBI MOCTPOEHUSI MHTEIUICKTYAIbHBIX CHCTEM: y4el. mocobue i BY-
30B/PpiObuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Boerorua BB. DneMeHTB MaTeMaTHYECKOW TEOPUH MAIIMHHOTO 00y4YeHus: yuel. mocoone

s By30B Bertorun B.B.; Mock. ¢usuko-TexH. uH-T (roc. yH-T), PAH, H-T npobiem nepeaayu
uHpopmanuu uM. AA. Xapkesuda. - M.: MOI'U - UTITIN PAH, 2010. - 231 c. Cucrembl uCKyc-
CTBEHHOro mHTeuiekTa. [IpakTuueckuii kypc: yue6. nmocodue st By3os / Uymokos BJI., Acra-
xoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiur, 2008. - 292
c.

3. Acuunxuit JI.H. BBenenne B UCKYCCTBEHHBI HHTEIJIEKT: yded. mocobue s BY-
30B/AcHunkuit JIL.H. - 2-e uzn., ucnp. - M.: Akanemus, 2008. - 174 c.

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

5. JIro b. Teopust u mpakTuka HeompeaeaeHHoro nporpammupoBanus/JIro b.; nep. ¢ anr.
Tromenues H0.B., Karanos 10.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlabopaTopust 3Ha-
uuii, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHblli HCKYCCTBEHHBIH MHTEIEKT U DKCIIEPTHBIE
cuctemsl / Pyukun B.H., ®ymun B.A. - CII16.: BXB-Ilerepoypr, 2009. - 238 c.
7. Kypeiiunk BB., Kypeitunk B.M., Pogzun CU. Teopust 3BOIIOLMOHHBIX BBIYMCICHUI:

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

7.3 MeTtoanyeckue yKa3aHus M0 OCBOCHUIO TUCUMILINHBI (MOTYJIs1)

Meroanueckue yka3aHus AJisi MPOBEACHUS MPAKTUUYECKUX 3aHATHIN 1o AucHUIUIMHE «Cu-
CTE€MbI UICKYCCTBEHHOTO MHTEJUICKTa» I HanmpaBieHus: noArotoBku 36.04.02 3ootexHus

7.4 Undopmanuonnsie M iM(ppoBbIe TEXHOJOTHHU (IPOrpaMMHoe odecreye-

HHe, COBpeMeHHbIe NpodecCHOHATbHBIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIIPABOYHbIE CUCTEMbI)
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https://e.lanbook.com/book/121872

VYuebHasg AuCHUIUIMHA (MOIYNb) MPEAyCMaTpUBaeT OCBOCHHE MH(OPMAIIMOHHBIX U I (-
POBBIX TexHOJIOTUH. Peanu3anus nuppoBbIX TEXHOIOTUHA B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JsieTcs OJHOW M3 BaKHEWINHMX Iiesiel oOpa3oBaHUs, AAlomieil BOZMOXKHOCTh pa3BHUBaTh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yJaroImuXcs Kak OyyluX BbICOKOKBAINM(UIIMPOBAHHBIX CIIELUa-
JIUCTOB.

[MudpoBble TEXHOIOIMH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOIO pelIeHUs
3a7a4 npo(ecCHOHAIBHOI0, COLUAIBHOTO, JINYHOCTHOTO XapaKTepa ¢ UCHOIb30BaHUEM Pa3Iny-
HBIX BUJOB KOMMYHHUKAIIMOHHBIX TeXHOJOIWi. OcBoeHHe LM(POBBIX TEXHOJOTUH B paMKax
JAHHOW JTMCLUIUIMHBI (MOAYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MaCHO M HaJIeXkallluM
0o0pa3oM Nojy4aTk JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOUIBIO TU(PPOBBIX YCTPOMCTB U CETEBBIX TEXHOJOTHH. PopMHUpoBaHue U Q-
POBOIl KOMIIETEHTHOCTU IIpeArojaraer paboTy ¢ AAaHHBIMHU, BJIAaJC€HHE HHCTPYMEHTaMM JUIs
KOMMYHHUKAIUU.

7.4.1 J1IeKTPOHHO-0MOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciayr ot 03.04.2024
Ne 6/u (CeteBast anmekTpoHHAs OMOIMOTEKA)

2. baza manHbIX snekTpoHHBIX HH(pOopMannoHHBIX pecypcoB ®I'BHY ITHCXb (morosop
1o 00eCTIeueHHI0 JOCTyMa K 3MEKTPOHHBIM HHpopMmanroHHbM pecypcam @®T'BHY INTHCXB ue-
pe3 Tepmunan yaanenHoro nocryna (TY I ®I'BHY LHHHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas 6ubnmoreynas cucrema «HarmoHnanbpHbI UPPOBOH pecypc «PyKoHT»:
Komnekun «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 0 MPEJ0CTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnektponHoe m3aarensetso FOPAUMTy (https://urait.ru/) (10oroop Ha oka3anue
YCIIYT IO TIPEIOCTABIEHUIO I0CTyMa K 00pazoBaTenbHOM iargopme OO0 «INeKTpOHHOE U3/Ia-
tenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMOMMOTEeYHAst crctema «Bepuanckuin» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHUe TIpousBeneHui oT 26.03.2020 Ne 14/20/25)

6. baza pnannbix HOB «HanmonanbHast snmextponHas Oubmmoteka» (https://rusneb.ru/)
(morosop o noakioueHun k HOb u npenocrasnenun nocryna k oosextam HOb ot 01.08.2018
Ne 101/HOB/4712)

7. CornaiieHue o COTPYIHUYECTBE MO OKAa3aHUIO0 OMOIMOTEYHO-MH(OPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIYT TOJIb30BATEISIM YHHBEPCUTETA U3 YKCIIa WHBAINJOB TI0 3pEHUI0, cnabo-
BUJISIINX, UHBAJIUIOB APYTUX KATETOPUH C OTpaHMUYEHHBIM JOCTYNOM K HMH(OpMaluu, JuI,
UMEIOIUX TPYJHOCTU ¢ yTeHueM miockornedatHoro tekcta TOI'BYK «TamboBckast ob6nactHas
yHUBepcallbHasi Hay4Has Ooubimmorteka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
uieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CUCTEMbI
1. CnpaBounas npaBoBasi cucteMa Koncynerantlmtoc (10roBop MOCTaBKHU, alaliTallud 1
conpoBoAeHUs FK3eMIusIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/2C)
2. DneKkTpoHHBIN nepuoandeckuit cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycmy-

TH 110 conpoBoXkIeHH0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe MPO¢eCCHOHAIbHBIE 0a3bI JAHHBIX
1. ba3za maHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB MH(POPMAIMOHHO-00pa30BaTEIBLHON MPO-
rpammbl «Pocmeron» (moroBop ot 15.08.2023 Ne 542/2023)
2. baza nmannpix Hayunoii anextponnoit 6ubmmorekn eLIBRARY.RU — poccuiickmii nH-
(opMalMOHHO-aHATUTUYECKUN TIOPTa B 00JaCTH HAYKH, TEXHOJIOTUH, MEIULIMHBI 1 00pa3oBa-
uus - https://elibrary.ru/
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3. [lopTan otkpeITHIX HaHHBIX Poccuiickoit denepanuy - https://data.gov.ru/

4. OrtkpeiTeie naHHble DenepalbHONW  CITYKOBI

https://rosstat.gov.ru/opendata

rocyaapcTtBs €HHOM CTaTUCTUKH -

7.4.4. JIuuieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecre-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOICTBA

No HaumenoBanue Pazpaborunk | [octrymuocts | Ccwurka Ha Enunerii |  PexBusuTh! mog-
1O (mpaBooO- | (NIUIEH3UOH- | PEeecTp POCCHUICKUX | TBEPIKAAIOIIETO
JaaaTenb) HOE, CBOOOIHO MIporpaMM AJist JOKyMeHTa (Ipu
pacmpoctpans- | OBM u BJ1 (tipu HAaJTUIHH )
eMoe) HaJTIIVH )
1 | Microsoft Windows, Microsoft JInneH3noHHOE - JInnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
neictBus: 6ec-
CpPOYHO
2 | AutuBupycHoe mpo- [ AO «Jlabopa- | Jlunensuonnoe | https://reestr.digital. | CyOnuiieH3noHHbI#
rpammHOe obecrie- | Topus Kacrmep- gov.ru/reestr/36657 morosop ¢ 000
yenne Kaspersky CKOTO» 4/?sphrase_id=4151 «Codrekc» ot
Endpoint Security (Poccus) 65 24.10.2023 Ne 6/1,
U1 On3Heca CPOK JICHCTBHS: C
22.11.2023 o
22.11.2024
3 MoitOduc Cran- | OOO «Hossie | JIunensuonnoe | https://reestr.digital. | Konrtpakr ¢ OO0
JapTHBIH - o0TaYHbIe TEX- gov.ru/reestr/30163 «Pybukon»
OducHbIif TakeT HOJIOTHI 1/?sphrase_id=2698 | ot 24.04.2019 Ne
JUTst pabOTHI C JIOKY- (Poccus) 444 0364100000819000
MEHTaMHU Y TTOYTOM 012
(myoffice.ru) CPOK JIEHCTBHSL:
OeccpouHO
4 OducHbIif TakeT AO «P7» JIuniensuonnoe | https://reestr.digital. | Kontpakr ¢ OO0
«P7-Ocpucy» gov.ru/reestr/30666 «Codrexc»
(meckrormHast Bep- 8/?sphrase_id=4435 | ot 24.10.2023 Ne
cust) 041 0364100000823000
007
CPOK EUCTBUSL:
OeccpodHo
5 | Onepaumonnas cu- | OOO "bazanst | Jlunensuonnoe | https://reestr.digital. | Konrpakr c OOO
crema «Anbt Obpa- cBOOOIHOE gov.ru/reestr/30326 «Codrexe»
30BaHHE) porpaMMHOe 2/?sphrase_id=4435 | ot 24.10.2023 Ne
obecrieyenue" 015 0364100000823000
007
CPOK JIEHCTBHUSI:
OeccpodHo
6 | Ilporpammuas cu- | AO «Antumua- | Jlunensuonnoe | https://reestr.digital. JInnieH3MOHHBIH

creMa g oOHapy-

JKEHUS TEKCTOBBIX

3aMMCTBOBAHH B
yUeOHBIX M HAYIHBIX

ruat» (Poccus)

gov.ru/reestr/30335
0/?sphrase_id=2698
186

nmorosop ¢ AO
«AHTHTIIIATAAT)» OT
23.05.2024 Ne
8151, cpoxk neii-
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paboTrax «AHTHILIA- CTBUSA: C
ruat BY3» 23.05.2024 mo
(https://docs.antiplag 22.05.2025
iaus.ru)

Acrobat Reader | Adobe Systems CBoboaHO - -
- IPOCMOTp JOKY- pacupocTpaHs-
mentoB PDF, DjVU emMoe

Foxit Reader Foxit CB0060IHO - -
- MPOCMOTP JIOKY- Corporation | pacnpocTpassi-
menTos PDF, DjVU emMoe

o~

© N

ocoarwNE

7.

h

7.4.5. Pecypcbl nH(GOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «AHTEp-

HE»
CDTOwiki: 6a3a 3Hanuii o 1udposoii Tpanchopmaruu https://cdto.wiki/
OTtkpbITas MpOTrpaMMHas oubnuoTeka TSt MaIIMHHOTO 00yueHus
https://www.tensorflow.org/
OpeliMBOPK MAIIMHHOTO OOYYeHUS s si3bika Python ¢ OTKPBITBIM UCXOAHBIM KOJOM
https://pytorch.org/
Otkpeitas 6ubnmmoreka https://keras.io/
Caiit ®enepanbHOil ciay)Obl rocyaapcTBeHHOI cratuctuku (PoccraT). DieKTpoHHBINA pe-
cype. Pexxum nocryma: http://www.gks.ru/
Caiit TeppurtopuaibHoro oprana deaepanbHON CIIy>XKObI TOCYTAPCTBEHHON CTa-THUCTHKH TIO
Tam6oBckoit  obmactu  (TambGoBcTar). DOnekTpoHHBIH  pecypc. Pexum  pocryma:
http://tmb.gks.ru/
Pesxxum noctyma: http://www.rbc.ru/ - PocbusnecKoncanTunr
Pexxum nocryma: http://www.devbusiness.ru/development/staff.ntm
CaiiT BoICIICH aTTecTanonHoN komuccuu // http://vak.ed.gov.ru

7.4.6. LlndpoBbie MHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTe/JIbHOM IPO-

mecce

LMS-mardopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Oo6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocoB: Sugexc.®opmer, MyQuiz
Cepsucel Buneocsssu: Sunexc. Tenemoct, Webinar.ru

CepBuc coBMecTHON paboThl Hajg npoekTamu A Hedonbmux rpynn  Trello
ttp://www.trello.com

7.4.7. llndpoBbie TEXHOJOIHMH, IPUMEHsIEMbIe IIPH U3YYCHHUHU JUCHUILIHHbI

Ne

[udpossie TeXHO- Bunsl yaeOHOM paboTHI, dopmupyemsble NAK

JIOTHH BBINOJIHSAEMbBIE C TPUMEHE- KOMIIETCHITIH

HUEM LU(POBOM TEXHOIO-
THH

OO0mauHbIC TEXHO- Jlexuun VK-1, YK-2 NAa-1lyk1, U1-
JIOTUH [pakTuyeckue paboThl 2yx-1, UJ1-3yk-1,
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NUJ-1yx-2, U]1-
2yk-2, U-3yk-2,
2. | Boapive qaHHBIE Jlexun VK-1, YK-2 NA-1yx-1, U-
ITpakTryeckue paboThI 2yk-1, UJI-3yk-1,
N-1yk-2, U1-
2yk-2, U-3yk-2,
3. | TexHOMOrHMHM pac- Jlexuuu VK-1, YK-2 Na-1lyk1, U1-
MIPEJICIICHHOTO Pe- [IpakTrnyeckre padbOTHI 2vk-1, UI-3yk-1,

ecTpa
P UJT-1y., UJI-
2yk-2, U-3yk-2,
4. | TexHoaoruu oec- Jlexuuu YK-1, VK-2 NAa-1lyk1, U1-
MPOBOJHOM CBSI3U [IpakTrueckue paboThI 2vk-1, U1-3yk-1,
N-1yk-2, U1-
2vk-2, N1-3yk-2,
5. | HoBsle mpou3Bo/I- Jlexun VK-1, YK-2 N-1yk-1, M-
CTBEHHbIE TeXHONO- | [IpakTHueckue paboTh 2yk-1, UJ1-3yk-1,

U

N-1yk-2, U1-
2vk-2, N1-3yk-2,

8. MarepuajibHO-TEXHHYECKOE o0ecneYeHne M CIUILTHHBI (MOaYJis1) (MOAYJIs1)

HaumenoBanue cre-
LHMaIBHBIX IIOMEIIE-
HUH U IOMEILEHUNH
IS CAMOCTOSITEIIb-
HOW pa0OTHI

OCHaH_[eHHOCTI:- CIiCuaJIbHbIX HOMeIJ_[eHI/IIjI u HOMeH_[eHI/Iﬁ JUIA CaMOCTOSTCIIbHOU pa6OTBI

393760, Poccus,
TamOoBcKkast 001aCTh,
r. MuuypuHck, yiu.
WHTepHannonaibHas,
mom Ne 101, 2/32

YuebHast ayTUTOpHS A IPOBEICHNUS yUeOHBIX 3aHATHH JIEKIMOHHOTO THIA: MIHTepakTHBHAS
nmocka — 1 mt.; CucreMHbIid KoMIDIeKT — 1 1mT.; [IpoekTop Viewsonic — 1 mt. HaGopsr nemoH-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamOoBcKkast 00J1aCTh,
r. MuuypuHCk, yiu.

MurepHanuoHanbHas,
mom Ne 101, 1/114

YueOHast ayTUTOpHS AJIS IPOBEACHNS yIeOHBIX 3aHATHI CEMUHAPCKOTO THUIA, KyPCOBOTO
MIPOEKTHPOBAHUS (BBIMIOJIHEHIS KYPCOBBIX PadoT), IPYNIIOBBIX W MHIUBHIYJIbHBIX KOHCYIIb-
TaIMi, TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOUHOI aTTecTanyy (KOMIIbIOTepHBIH Knacc): Cu-
cremubiid komiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mir.; Kabuner ocHa-
IIeH MaKeTaMH, HarJISIHBIMH y4eOHBIMH II0COONSIMHU, TPEHAKEpaMH M APYTMMH TeXHUYe-
CKUMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJIKIIOYeHa K ceTn «HTepHeT» U obecrieueHa
jgocrynoM B OMOC yHuBepcurera.

393760, TamboBCcKast
00J1aCTh,
r. MuuypuHCK, yiI.

HHurepHauuoHanbHas,
qom Ne 101, 1/210

[NomenieHue 1715t CAMOCTOATENBHON paboThl: puHTEp — 3 wt., MDY Canon i-Sensys MF
4410, nHoytOyk Hewlett Packard Pavilion, komnerotep — 3 mit, komnetotep Celeron E 3300,
komitstotep Dual Core, komnbrorep OLDI 310 K/I, kormmpoBanbsHbIii annapat Kyocera. Kom-
IbIOTEpHAst TEXHHUKA O/IKII0OUeHa K ceTH «VIHTepHeT» 1 obecredeH T0CTyH B JIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BaATEILHYIO CPEY YHHUBEPCUTETA.

PaGouast mporpamMmma TUCHUIUTMHBI (MOJIYJIsI) COCTABJIIEHA B COOTBETCTBUH C TPEOOBAHUS-
Mu ®I'OC BO — maructpatypa no Hanpasienuto noarotosku 09.04.02 Mudopmannonssie cu-
CTEMBI U TEXHOJIOTHH, YTBEPKACHHOTO MpukazoM Munoopuayku P® Ne 917 ot 19.09.2017

ABTOpBI:

3aBenytomuii kadeapoit MaTeMaTHKH, GU3UKU U HHHOpMALMOHHBIX TexHonoruii Kapreunna H.B.
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Crapmuii mpenojaBaTenb Kadeapbl MaTeMaTHKH, U3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITuemnuiieBa H.B.
Penensent: 3aBenyrommii kadenpoil cTaHgapTH3alMHU, METPOJOTHH U TEXHHYECKOTO CEpBHCA,
K.T.H., To1eHT XaTyH1es B.B.

[Tporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKU, (GU3UKUA U UH(OPMAIOH-
HbIX TexHoyiorui. [Ipotokon Ne 10 ot «10» utonst 2021 r.

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

[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA MpO-
TOKOJ Nel10 ot 24 urons 2021 roxa.

[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUH Kadeapbl MaTeMaTHKH, GU3UKU U WH(POPMAIHOH-
HbIX TexHosoruil. [Ipotokon Ne 7 ot «14» mapta 2022 r.

[IporpaMmMa paccMoOTpeHa Ha 3acelaHud y4eOHO-METOJINYECKON KOMHCCUHM MHKEHEPHOTO
nnctutyra ®I'6OY BO Muuypunckuit I'AY, nporokosn Ne 8 ot 17 mapra 2022 1.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA MpO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.

[Iporpamma nepepaboTaHa v JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

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

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4€OHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii 'AY, nporokxon Ne 10 ot 19 utonst 2023 r.

IIporpamma yTBepkaeHa PemeHneM y4eGHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa HpO-
Tokoi Nel0 ot 22 utons 2023 roza.

IIpoecpamma nepepabomana u donoanena  coomeemcmeuu ¢ mpedosanuamu @IOC BO.

[IporpamMma paccmoTpeHa Ha 3aceJaHuu Kadeapbl MaTeMaTHKU, (PU3UKU U UHPOPMAIMOH-
HbIX TexHOsIoTui. [IpoTokon Ne 6 ot «14» masa 2024 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJNYECKONH KOMUCCUU HHKEHEPHOTO
uHctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 r.

[Iporpamma yTBepskeHa perieHueM Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA MPO-
ToKOJI Ne 9 ot «23» mas 2024 .

IIpoepamma nepepabomana u donoanena ¢ coomgemcemauu ¢ mpedosanuamu @IOC BO.

[Tporpamma paccmMoTpeHa Ha 3acelaHuM KadeIpbl 300TEXHUM U BETEPUHAPUU TPOTOKOJI
Ne 8 ot «07» anpesnst 2025 r.

[Tporpamma paccMOoTpeHa Ha 3acelaHUM y4yeOHO-METOIUYECKOM KOMHMCCHUU WHCTUTYTA
(yHIlaMEHTaJIbHBIX U MPUKIAIHBIX arpoOuorexHosoruit um. M.B. Muuypuna MudaypuHCKOTO
I'AY nporokos Ne8 ot 21 anpens 20251

[IporpamMma yTBep keHa penieHrueM Yu4eOHO-MeTOINYECKOr0 COBETa YHUBEPCUTETA MIPO-
ToKO0JI Ne 8 ot «23» anpenst 2025 r.

OpuruHan JoOKyMeHTa XpaHUTCs Ha Kadepe 300TEXHUU U BETEpUHAPUH.
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