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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. TIK-3 WJ1-3.1 Ananusupyer U |3HaHHMs: 3HAECT METOJIbI Pa3pabOTKU CHCTEM
Crniocoben BbIOMpPAET METO/IbI HCKYCCTBEHHOI'O MHTEJIJIEKTa

BbIOMpATh U
y4acTBOBATh B
POBEICHUHT
JKCIIEPUMEHTAITh
HOH IPOBEPKH
paboTocrnocoOHO
CTH
MPOrPaMMHBIX
iathopm
CUCTEM
HCKYCCTBEHHOTO
WHTEJJIEKTA 110
o0ecnedeHuno
TpeOyembIx
KPUTEPHEB

3¢ (HeKTUBHOCTH
¥ Ka4ecTBa

(bYHKLIMOHUPOBA
HUSI

pa3pabOTKU CUCTEM
UCKYCCTBEHHOTO
HUHTCJIJICKTAa

yMeHusi: YMeeT IPOBOAUTH CPAaBHUTEILHBIN aHaIN3
METO/I0B UCKYCCTBEHHOTO HHTEIIJICKTA

HaBBIKH: Bianeer HaBbikamu BbIOOpa 3(PPEKTUBHBIX
METO/IOB pa3pabOTKH MHTEIUICKTYAIbHBIX CUCTEM

NJ1-3.2 BeiOupaer
pOorpaMMHBbIe
1aT(hOPMBI CHCTEM
UCKYCCTBEHHOT'O
MHTEJUICKTa

3HaHMsA: 3HAET OCHOBHBIC KpUTEPHUH YPPEKTUBHOCTH
U KayecTBa (PYHKIIMOHUPOBAHUS CHCTEMBbI
MCKYCCTBEHHOT'O MHTEIIJIEKTa: TOYHOCTb,
PENEeBaHTHOCTD, JIOCTOBEPHOCTD, IIEJIOCTHOCTH,
OBICTpPOTA peIIeHUs 3a/1a4, Ha/Ie)KHOCTbD,
3alIMIIEHHOCTD ()YHKIIMOHHUPOBAHUS

yMeHusi: YMeeT BbIOUpaTh U IPUMEHSTh
MPOrpaMMHBIE MIATPOPMBI CUCTEM UCKYCCTBEHHOTO
MHTEJJIEKTA C Y4€TOM OCHOBHBIX KPUTEPUEB

3¢ (HeKTUBHOCTH U KauecTBa (YHKIIMOHUPOBAHUS
HaBbIKM: Brajeer: HaBbIKaMu BbIOOpa
IPOTPaMMHBIX TIATPOPM CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B COOTBETCTBHHM C TPEOYEMbIMU
KpUTEpUSIMH 3P HEKTUBHOCTH U Ka4eCTBa
(GYHKIIMOHUPOBAHUS

NJ1-3.3 YyacTByeT B
IPOBEICHUU
AKCIEPUMEHTAIBHON
IIPOBEPKU
paboTocrnocoOHOCTH
CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa

3HaHMsA: 3HAET METO/Ibl TOCTAHOBKH 3a/1ad,
IPOBE/ICHUS U aHAJIN3a TECTOBBIX U
SKCIICPUMCHTAJIbHBIX HACITBLITAaHUH
paboTOCIIOCOOHOCTH CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa

yMeHUsI: YMEET CTaBUTh 33J1a4l U Yy4aCTBOBATh B
MIPOBE/IEHUU TECTOBBIX M IKCIIEPUMEHTAIBHBIX
UCTIBITAaHUN pabOTOCIIOCOOHOCTH CHCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTa, aHAJTU3UPOBATh
PE3YyIbTaTbl © BHOCUTH U3MCHCHUA

HaBbIKM: Biaseer HaBbIKaMM IPOBEICHUS
SKCIICPUMCHTAJIBHBIX HCHBITAaHUH
paboTOCIIOCOOHOCTH CUCTEM, aHAIU3UPOBATh
PE3YyIbTaThl © BHOCUTH U3MCHCHUA




2. TIK-4
Cnocoben
YIIPaBJIATh
POCKTAMH 10
CO3JIaHUIO,
HOJICPIKKE U
UCIIOJIH30BAHHIO
CHUCTEM
HCKYCCTBEHHOI'O
HMHTEJUIEKTA CO
CTOPOHBI
3aKa34yMKa

N/-4.1 Opranuzyer
paboThI IO YIPABIECHUIO
IPOEKTaMU CO3/1aHus,
BHCAPCHUA U
UCIIOJIb30BAaHUS CUCTEM
HCKYCCTBCHHOI'O
MHTEJUIEKTA CO CTOPOHBI
3aKa34rKa

3HAHUS: 3HACT METOJBI U CPEICTBA YIIPABJICHUS
IIPOEKTaMU CO3JaHUs1, BHEIPECHUS U UCIIOJI30BAHUS
CHUCTEM HUCKYCCTBEHHOI'O MHTEJUIEKTAa CO CTOPOHBI
3aKa34MKa C y4ETOM PUCKOB, BO3HUKAIOIIUX BO
BHYTPEHHEH W BHEIIHEHN cpejie

yMeHusi: YMeeT IPUMEHATh METO/Ibl U CPENICTBA
YIPaBIEHUS POCKTAaMH CO3/1aHus, BHEAPEHUS U
UCIIOJIb30BAaHUs CUCTEM UCKYCCTBEHHOI'O MHTEJUIEKTA
CO CTOPOHBI 3aKa34MKa C y4€TOM PUCKOB,
BO3HMKAIOIIMX BO BHYTPEHHEN U BHEIIHEN cpeie
HaBBIKH: Brajneer HaBblkaMu opranuzanuu padbot 1o
YIIPABJIICHUIO ITPOEKTAaMU, CO3JaHUI0, BHEIPEHUIO U
HCIIOJIb30BAHUIO CUCTEM UCKYCCTBEHHOI'O
MHTEJJIEKTA CO CTOPOHBI 3aKa3unKa

NJ1-4.2 YyacTByeT B
pa3paboTKe apXUTEKTYpPHI
KOMILIEKCHBIX CUCTEM
HCKYCCTBEHHOTO
UHTEJUIEKTa B
npodeCcCHOHAILHON
oTpaciu

3HaHMsA: 3HaeT (PYHKIMOHAIbHbIE BO3MOKHOCTH
AJIEMEHTOB JIJIsl pa3padO0TKHU apXUTEKTYpPbl CUCTEM
MCKYCCTBEHHOI'O MHTEJIJIEKTa

yMeHusi: YMeET UHTETPUPOBATh 3JIEMEHTHI
HCKYCCTBEHHOI'O MHTEIJICKTA B PaIUOTEXHUYECKHE
CHCTEMBI PA3IMYHOTO Ha3HAYECHUS

HaBBIKH: Biajneer HaBbikamMu pa3paboTKu
ApPXUTEKTYp UCKYCCTBEHHOI'O MHTEIIEKTA JIJIs
pelIeHUs PaIMOTEXHUYECKHUX 3aa4

NJ1-4.3 BriOupaer
MOJIEIH, METOJIbI U
HHCTPYMEHTAIbHBIE
CpeZCTBa AJIS pelIeHus
MIOCTABJICHHBIX 33]1a4 CO
CTOPOHBI 3aKa3UHKa B
npodecCuOHATIbHON
oTpaciu

3HAHUs: 3HaeT BO3MOKHOCTH COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPECTB Pa3pabOTKU 3JIEMEHTOB
MCKYCCTBEHHOI'O MHTEJJIEKTA JJIS1 PAIUOTEXHUIECKUX
YCTPOMCTB, CUCTEM M KOMIIJIEKCOB

yMeHusi: YMeeT IPOBOAUTD OLIEHKY U BbIOOD
METOJI0OB UCKYCCTBEHHOT'O MHTEJIEKTA U
MHCTPYMEHTAJIBHBIX CPEJCTB JJIsl PELICHUS
MPUKIIAIHBIX 3371a4 B PaIHOTEXHUKE

HaBBIKU: Biasneer HaBbikamMu BbIOOpa 3(PPEKTUBHBIX
COBPEMEHHBIX METOJIOB U HHCTPYMEHTAJIBHBIX
CPEJICTB IO CO3JAHMIO U NMOAJIEPIKKE CUCTEM
MCKYCCTBEHHOI'O MHTEJIJIEKTA B COOTBETCTBHUH C
TpeOOBAHUSIMHU 3aKa3unuKa




3. TIK-5 NJ-5.1 Pemaer 3HAHMs: 3HAET COBPEMEHHOE COCTOSTHUE U
Crniocoben MPUKJIAHBIC 3a/1a4d U MEePCIEKTUBBI PA3BUTHS HOBBIX HAIIPaBICHUH,
PYKOBOAMTD peau3yeT MPOeKTHI B METO/IOB U TEXHOJIOTHI HICKYCCTBEHHOTO MHTEJIEKTa
MPOEKTaMU CO  |00JIaCTH CKBO3HOM B PAJIMOTEXHUKE U CMEXKHBIX 00JIACTSIX HAYKHU H
CTOPOHBI uudpoBoi TEXHUKHU

3aKa3yuKa Io CyOTEXHOJIOTHH yMeHusi: YMeeT IPOBOAUTH aHAIN3 HOBBIX
CO3/IaHHIO, «PekomeH1aTebHbIE HaIpaBJICHUHA, METOJIOB U TEXHOJIOT UM

BHEIPEHHIO U |CHCTEMBI M CHCTEMBI MCKYCCTBEHHOI'O MHTEIIJIEKTa U OMpPENeNsITh Hanboee
HUCIIOJIB30BAHUIO |TIOAACPIKKU IIPUHATHUS NEPCHCKTUBHLIC AJIA HpO(i)eCCHOHaHLHOfI C(bepm
OJHOM WU pELICHUI» CO CTOPOHBI  [ACATCIBHOCTH

HECKOJIbKUX 3aKa3z4yuKa HaBBbIKU: Bianeer HaBbikamu pa3paboTKu
CKBO3HBIX MCCJIEI0BATENBCKUX MPOEKTOB MO Pa3BUTHIO HOBBIX
U (POBBIX HaIpaBJIEHUN UCKYCCTBEHHOTO UHTEJUIEKTA CO
CyOTEXHOIOIHI CTOPOHBI 3aKa34MKa B 00JIACTH PAIUOTEXHUKU
HCKYCCTBEHHOT'O

WHTEJUICKTa B

MPUKIIaTHBIX

00J1acTIX

4. TIK-9 NJ1-9.1 Ciocoben 3HaHMsA: 3HAeT 00JIaCTH TIepeIayr CBS3H, K KOTOPBIX
Cnocoben pa3pabaThIBaTh 1[eJIECO00Pa3HO UCTIOIB30BaTh METOIbI
OpPTaHU30BBIBATH |TPEIIOKEHUS IO MCKYCCTBEHHOI'O MHTEJIJIEKTa B MHTEpecax

U TIPOBOJIUTH yIY4IIEHUIO KayecTBa YIIYYIIEHHUS] Ka4eCTBa MPEAOCTABIIAEMbIX YCIYT CBSI3H
OKCIIEPUMCHTAJIb |IIPESAOCTABIIIEMbIX YCIIYT, |YMEHHUSA: YMeeT IPUMEHATh METOIbI

HBIE UCIBITAHUS |pa3BUTHIO HCKYCCTBEHHOT'O MHTEIIJIEKTa B CBOEH MPEIMETHOM

C LEIBI0 OLEHKH |MH(POKOMMYHUKALMOHHO |HABBIKM: Biajgeer HaBbIKaMy HCIIOJIB30BAHMUS

U yAy4lIeHHs | CHCTEMBI CHCTEM HMCKYCCTBEHHOTO MHTEIUIEKTA JIJIsl OLICHKU
KauecTBa KauecTBa YCIYT CBA3U

MPEeA0CTaBIIsIEM

BIX YCIIYT CBSI3H,

COOTBETCTBUS

TpeOOBaHUSIM

TEXHUYECKUX

perJIaMeHTOB,

MEXIYHAPOIHbI

X |

HAI[MOHAJIbHBIX

CTaHJapTOB U

HHBIX

HOPMAaTHBHBIX

JIOKYMEHTOB

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucuumnimHa OTHOCUTCS K YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI
OIIOIL

JucnurninuHa sSBIseTcs 0053aTeTbHON

Jns  mpomomxkenust  (GopMHpOBaHUS — 3aABICHHBIX  KOMIIETEHIIMI  HEOOXOAMMBI  3HAHUS
MPEIIIeCTBYIOIUX AUCUUIUINH: VHTEeNIeKTyanbHble TeIeKOMMYHUKAIIMOHHBIE CHUCTEMbBI U CETU
(ITK-4), WHurennexkTyalibHble TeIeKOMMYHHKaMOHHbIe cuctemMbl u cetu (I1IK-5); mpakrtuk:
[TpousBoacTBeHHas mpakTtuka. HaywuHo-uccnepoBatenbckas padota (I1K-3), TlpousBoacTBeHHas
npaktuka. Hayuno-uccnenoarensckas padbota (I1K-5), IIpousBoacTBenHas npaktuka. Hayuno-




uccienoBareabckas padora (ITK-9)

W3yuaemas IUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi TPOJOJDKEHUS (OPMHPOBAHUS YKAa3aHHBIX
KOMIIETEHIMI B CIEAyOMUX AucuuIuimHax: IIporpamMuo-onpenensemeie ycrpoiicrea (ITK-3),
Cencopubie uHpokommyHHKarmonuble cetu (I1K-3), MHTemnekTyanbHbIe CEHCOpPHI KaHAIOB
paguocsizu (I1K-3); mpakrtukax: [Ipegmumiomuas npaktuka (I1K-3), [Ipexnummomuas mpakTuka
(IIK-4), Ilpeanunnomuas npaktuka (I1K-5), Ilpenaumnomnas npakruka (I1K-9); rocyaapcrenHoit
UTOTOBOM aTTectanuu B (hopme: BrimomHeHNe U 3alUTa BBITYCKHON KBaTH(PUKAMOHHON pabOThI
(ITIK-3), BeimonHeHnue u 3ammTa BeITYCKHON KBanudukannoHHoil padotsl (I1K-4), Beimonnenue u
3amuTa BBIMYCKHON KBanndukanuonHoit pabotsl (I1K-5), Beimomnenune u 3ammra BBITYCKHOM
kBanupukanronHoi padotsr (I1K-9)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHus 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBINM, IPAKTHKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPATETUMYECKUMU TEXHOJOTUSMU SIBIISIFOTCS: TUCKYCCHOHHBIE, JIEKIIMOHHBIE 3aHATHUSA,
IPAKTUYECKHE U J1a00paTOPHBIE 3aAHATHS

Ha noctmkeHne KOHKPETHBIX LieJed O0OydeHMsI HalpaBlIeHbl IPUMEHSIEMbIE TAaKTHYECKHE
TEXHOJIOTUH: UH(OpMAIIMOHHbIE, KJITacCHUYecKas JeKIHsl, TpoOIeMHas JIEKLUs, poJieBas Urpa

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

3 cemecTp

. Komnuectso | Dopmupyemeie
Bunel 1 Tembl 3aHTHIA

4acoB KOMIIETEHIIUU
Metoabl u cpeacTBa npoektupoBanus cucrem MU 108 [1K-3, TTIK-4,

[K-5, T1IK-9
Jlexuust. O01Me CBeIeHUs O CUCTEMaX UCKYCCTBEHHOTO 2

HUHTCIIJICKTA. I/IHCTp}IMCHTaJ'II)HI)Ie CpeacTBa MPOCKTUPOBAHUA
CHUCTEM MCKYCCTBCHHOI'O MHTCJIJICKTA.

Jlekuus. MeTonbl U cpeacTBa MPOESKTUPOBAHUE CUCTEM 2
MCKYCCTBEHHOT'O MHTEJIJIEKTa Ha 0a3e BHIYHUCIICHHS MEP CX0XKECTH
00pa3oB B JICHCTBUTEIHLHOM M YHUTAPHBIX IPOCTPAHCTBAX

Jlexuus. IIpoexkTupoBaHue CUCTEM NCKYCCTBEHHOTO MHTEIIEKTA Ha 2
ocHoBe Teopuu baileca ¢ ucnonszoBanuem Python u ero Oubnuorex
JUIsl TEH30PHBIX BBIYMCIEHUI

Jlexuus. Metoael U cpeAcTBa IPOESKTUPOBAHKS CUCTEM 4
HCKYCCTBEHHOI'O MHTEJIJIEKTA HA OCHOBE IOCIIEJ0BATEIbHBIX
HEHPOHHBIX CeTeH

Jlekuus. MeTtonpl 1 cpeacTBa NPOSKTUPOBAHUS CUCTEM 4
MCKYCCTBEHHOTO MHTEJIJIEKTAa Ha 0a3¢ COBPEMEHHBIX apXUTEKTYP
CBEPTOYHBLIX HEMPOHHBIX CETEH

JlaGopaTtopHas pabota. Peanuzarust cucteMbl pacrio3HaBaHUs 4
CUTHAJIOB Ha OCHOBE BBIUUCIICHHS MX MEP CXOXKECTH C TIOMOIIIBIO
CKAJISIPHOTO TIPOU3BEICHUS

JlaGopatopHas pabota. Peanusanus cucteMsl pacro3HaBaHUs 6
00pa3oB Ha 0a3e HaMBHOTO baliecOBCKOTo KiaccudukaTopa ¢
ucnonb3oBanueM Python u ero 6uGnmoTek 11t TEH30PHBIX
BBIYKCIICHUN

JlaGopatopHas pabota. PazpaboTka coOCcTBEHHOTO (ppeiiMBOpKa 6
rITyOOKOro 00y4YeHUs Il CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA:




peanu3anys nocyie10BaTeIbHON HEHPOHHON CETU U AJITOPUTMA
00paTHOTO pPacIpOCTPAHCHHSI OIIMOKH HA COBPEMEHHBIX SI3bIKAX
nporpammupoBanust Python/C++/JS

JlaboparopHas pabota. Peanu3zamus cucreMsl KiaccuuKaim 4
CHUTHAJIOB Ha 0ase Mmocie10BaTeIbHON HEHPOHHOMN CETH C
ucnonb3oBanueM Python u ero 6ubnmorek rirybokoro o0yyeHus,
takux kak TensorFlow u PyTorch

JlabGopaTtopHast pabota. Peanuzaiusi cucteMbl pacrio3HaBaHUs 8
00pa3oB Ha 0a3e CBEPTOYHBIX HEHPOHHBIX CETEH C UCIIOIb30BaHUEM
Python u ero 6ubimotek riry0okoro o0y4eHus, TaKMuX Kak
TensorFlow u PyTorch

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
3agaHus U CaMOCTOSATENLHOM paboThI, B TOM YHCIIE N3yYCHUE

JIEKIMOHHOI'O0 MaTepuasa, BEIIIOJHEHNUE MPAKTUYECKUX 33 IaHUI 66
Muas koHTakTHAast paboTa: 0
IToaroToBKa K 9K3aMeHY 30
IIpoBeeHne 3K3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yueHune AMCLUIUIMHBI PEKOMEHJYEeTCS HayaTh C O3HAKOMJIEHUsS ¢ pabodel IporpaMmoii, ee
CTPYKTYpOMl M COJEp)KaHUEM pa3JesioB. Y4eOHbI Marepual CTPYKTYpUpPOBaH, HW3Y4YEHHE
JUCHUITIINHBI OCYIICCTBIIACTCA B TEMaTHYECKOHN IIOCJIICAOBATCIBbHOCTH.
3aHATHSA JIEKHMOHHOIO0 THNA [AalOT CHUCTEMaTU3UPOBaHHBIC 3HAHUSA 10 JUCLUIUINHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauboJjiee CI0KHBIX M BaXKHBIX BOMpocax. Bo Bpemsl JeKIIMOHHBIX
3aHATHI pEKOMEHAYEeTCsl BECTH KOHCIIEKTUPOBAaHUE yueOHOro MaTepualia; oopanath BHUMaHUE Ha
(GOpMYyTUPOBKM U KaTeropuH, pacKpbIBAIOIIKME CYTh MpPOOJIEMBbl, SBIEHUS WIM Mpolecca;
Saq)I/IKCI/IpOBaTB BBIBOIBI u MMPAKTUYCCKUC PEKOMCHOAINH.
ITonroroBka K 3aHATHSAM CEMHHApPCKOI0 THIIA BKIIOYAEeT O3HAKOMJIEHHE C IUIAHOM
7a00paTOPHOTO 3aHATUSA; PabOTy C KOHCHEKTOM JIEKLWH, BBINOJIHEHHE OMAIIHEro 3a/aHus,
pabory ¢ ydeOHONH M y4eOHO-METOJUYECKOW JIUTEepaTypo, HAyYHBIMU U3JIAHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCAMM, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoit
JUCLUTUINHBI.

ConepxaHne caMOCTOATEIbHOH PadoThl onpenaessercs padouell MporpaMMol JUCIMILIMHBI,
OLCHOYHBIMU W MCTOAWYCCKUMH MarcpruajiaMu, 3aJaHUAMU HW YKa3aHUAMU MNPCIoJaBaTClisd.
CamocTrosTenbHass padoTa MOMKET OCYIIECTBISATHCS B ayJUTOPHON M BHEAyAMTOPHON (hopmax.
D GhEeKTUBHBIM CPEJICTBOM OCYIIIECTBICHUSI CAMOCTOATEIbHONW pPaOOTHhI SBISIETCS SJIEKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpela YHUBEPCUTETa, KOTOpas oOecrneynBaeT JAOCTYN K
oOpa3oBaTenpHOW  mporpamMme, pabGouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccHOHaIbHBIM 0a3aM JaHHBIX M MHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

N3yuenue JUCLUIIIMHBI BKJIIOYAET BBINOJIHEHUE 1a00paTOPHBIX pabor.
[lepuoanuHoCcTh TIpOBeAeHUS, (OPMBI TEKYILIErO KOHTPOJS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
xozaa OCBOEHHUS JTUACIUIUINH MPEICTABIICHBI B paboueii Iporpamme.

®opMOll MPOMEXKYTOUYHOM ATTECTALMU TO MUCIUIUIMHE SIBJSIETCA dK3aMeH. [[J1 MOAroTOBKH K
9K3aMeHy W I 0oJjiee JIeTaJbHOTO TIMOHMMAaHUSI BOMPOCOB JUCIMIUIMHBI PEKOMEHIYETCS
MOJIb30BAThCS CIIEAYIOIIEN JOTIOJHUTEINBHOM JIUTEPATYPOM:

1. Kamnan P. OcHoBHble KOHUENUM HeipoHHbIx ceteif.: Ilep. ¢ anrnm. / P. Kamman. M.:

Hznarensckuii oM «BuabsMcy, 2001. — 291 c.

®pancya . ['mybokoe o6yuenne Ha Python / III. ®pancya. CII6.: ITutep, 2018. - 400 c.

3. Jbxymm A., [Tan C. bubnuoreka Keras-unctpymeHT riryookoro odydenus / A. Jhxymmm, C.
[Tan. M.: IMK Ilpecc, 2018. - 294 c.

N
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Pa3nen 6.

ecrecTtBeHHOTO s3b1ka. — CI16.: [Tutep, 2020. — 256 c.

I'oncanec, P. C. lludposas o6padborka n3zodpaxkenuii / P. C.

Texnocdepa, 2006. - 1072 c.

I'oncanec, P. E. Byzac. - M.:

I'oncanec, P. C. lludposas o6padoTka nzodpaxkenuii B cpeae MATLAB / P. C. I'oHcarec,

P. E. Bync, C. Dnnunc - M.: Texnocdepa, 2006. - 616 C.

Xaiikun, Caiimon Heliponnsie cetu: nonusiid kKype / Caiimon Xaiikua. M.: Bunbsime, 2006.

-781c.
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OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUEeHNE

YYEBHO-METO/JUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI M3 JBHHH, HMCIOIIMXCA B

n/m OHOJIHNOTEKE, MITH

AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu uTepHer
YUYEBHBIE, YYEBHO-METOAMYECKWE U HAYUYHBIE U3JJAHUA

1. |’Knanos, Anekcanap ApKasibeBHUY. ABTOHOMHLIN 4
uckycctBeHHbI uHTeIUeKT [Tekct] / A. A. Xpgano. M.:

BUHOM. Jla6oparopus 3nanwmii, 2008. - 350 c. ISBN 978-5-
94774-730-0. Dx3eMILISIpLI: Bcero 4.

2. |Cupmopkuna, HMpuna [I'ennagpeBHa. Texnomorus U 109 /
WHCTPYMEHTAJbHBIC  CpPEICTBa  MpeiacTaBicHus — 3Hanwmii| hitps://portal.volgatech.net/b
[Tekct] [yueb. mocobue mns crymentoB By30B 10|00Ks/Sidorkina_texnologija i
criermanbHocTd 230101.65 "Berumcin. MarimHbl, KOMILIEKCHL, | NStrumentalnye_sredstva.pdf
cucreml u cern"] / W. T. Cupgopkuna. Momkap-Oma:

MapI'TV, 2008. - 229 c. ISBN 978-5-8158-0657-3.
Ox3emmapel: Bcero 110.

3. |Cunopkuna, Upuna ['ennagpeBHa. CHCTEMBI HCKYCCTBEHHOTO 91
unremiekta [Tekct] [yue0. mocoOue st BY30B MO
Hanpasienuto 230100 "MuadopmaTuka u BbIUUCI. TeXHUKA"| /

N. T'. Cunopkuna. M.: Kuopyc, 2011. - 245 ¢. ISBN 978-5-
406-00449-4. Dx3eMmispbl: Bcero 92.

4. |®ypman, ko AOpamoBud. TeXHOJIOIMH HCKYCCTBEHHOI'O 15/

UHTEJUICKTa B OHoTexHMYecKuX cucteMax [Tekcr] : koncmekr| https://portal.volgatech.net/b
JCKIUIA : JUIs CcTyaeHTOB Hampasienuit 12.03.04, 12.04.04 ooks/Furman
"bruotexHuueckue cucteMbl U TexHosoruu", o mucuuiuiuae| _Tekhnologii_iskusstvennog
"DnekTpuueckue  sBIeHWs Ha  kierouHoMm  yposue",[0_intellekta v_biotekhniches
"TexXHOJOTHMH HCKYCCTBEHHOIO HWHTe/UIekTa B nuarHoctuke,| Kikh_sistemakh_2020.pdf
MoHHUTOpUHre U ynpasineHuun" / 5. A. ®ypman, B. B.
CeactpsaHoB, K. O. lBaHoB; MuHHCTEPCTBO Hayku U
BhICIIeT0 0OpazoBanusi Poccuiickoit deneparuu, ®I'OY BO
"TloBoymxCKUM rOCyJapCTBEHHBIN TEXHOJIOTUYECKUI
yuusepcuter”. Homkap-Ona: IIT'TY, 2020. - 63 c¢. ISBN 978-
5-8158-2153-8. Dx3emiursapel: Bcero 15.

5. |bapckuii, A.b. Jlornueckue HeWpOHHbIE CETH [ DIEKTPOHHBIH
pecypce] / bapckwuit A. B. 2-¢ u3n. Mocksa: UHTYUT, 2016. -| https://e.lanbook.com/book/1
492 c. ISBN 978-5-94774-646-4. 00630

6. |Bornocoa, A.B. TexHonoruu HCKyCCTBEHHOTO MHTEIJICKTA B

ULS-cuctemax [DnexktpoHHBI pecypc] / BomocoBa A. B.
Cankr-IlerepOypr: Jlans, 2024. - 308 c¢. ISBN 978-5-8114-

https://e.lanbook.com/book/3
70217




8839-1.

7. |KpeBenxkuii, Anekcanip Brnagumuposuu. OCHOBBI
TEXHOJIOTUH HCKYCCTBEHHOIO HHTe/IekTa [Dnexkrponusiii| https://portal.volgatech.net/b
pecype] @ yuebnoe mocobue / A. B. Kpeseukuii, 10. A.[ooks/Krevetskiy Osnovy_tek
Hnaros, H. . Poxennosa ; moa obmeii pemakmueir A. B.|hnologii_iskusstvennogo_int
Kpeserkoro; MUHHCTEPCTBO HAYKH M BBICIIETO 00pa30BaHMS ellekta_2023.pdf
Poccuiickoit  ®@epepanuu, DPI'BOY BO  "[loBomkckuii
roCyJapCTBEHHBIN TEXHOJIOTMYECKUI YHHUBEpPCUTET".

Nomkap-Omna: TITTY, 2023. - 272 ¢. ISBN 978-5-8158-2358-

8. |YpxymoB, Januun Bnaaumuposuu. Cucremsl 2/
pacro3naBanus 06pa3oB. Kommbroteproe 3penne [Tekct] :| https://portal.volgatech.net/b
npaktukym /  JI. B. VYpxymo, A. B. Kpeseukuii;|ooks/Urzhumov_Sistemy ras
MHUHHCTEPCTBO HAyKHM M BBHICIIETO 0Opa3zoBanus Poccuiickoii | poznavaniya obrazov_Komp
®enepanun, GI'BOY BO '"lNoBomkckuii rocynapcTBeHHbIi | yuternoye zreniye 2024.pdf
TexHojornuecknii  yampepeurer". Homkap-Ona:  IIT'TY,

2024. - 35, [1] c. ISBN 978-5-8158-2386-0. Dx3eMIIspHL:
DJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPChI

1. |Hayunas snekrponHnas oudnuoreka eLIBRARY.RU http://elibrary.ru

2. |Hayunas snexktponHas 6ubanoreka «KubepaeHuHKa» http://cyberleninka.ru

3. |Poccwuiickas — acconuanysi ~MCKYCCTBEHHOTO  HMHTCIUICKTa http://raai.org/

[DnexkTponHbIil pecypc] (mara obpamenus 27.11.23) URL:
http://raai.org/

I[MTPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBLIE CIIPABOYHBIE

CUCTEMbBI
1. |CnpaBouHo-nipaBoBas cuctema KoHcynpTaHT+ http://www.consultant.ru
2. |Nudopmarnmonno-npaBoBoii moptain ['apant http://www.garant.ru
3. |lIpodeccronanbHbie cipaBOYHBIE CUCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyA0OBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTalluu
1. 531 (1) MK B112,2 420W/Intel Celeron Dual-|Microsoft Windows
Core E3300/xm,Mmbitb,punst,MoH. [ Enterprise,  CnpaBouHas
VA1931 (%), [TpoexTop|mpaBoBas cucreMa
mynbTuMenuitabiil Hitachi CP-EX250("Koncynsrant — Ilmroc",
(1) Microsoft Office
Standard, Arent Dr.Web,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUI PEIIeHUsT OCHOBHBIX
10JIb30BATEIbCKHUX 33124

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

Kpurepun onieHUBaHMs HHAUKATOPOB TOCTH)KCHUSI KOMITETCHIINN HAITPaBIICHBI HA:
- YCBOCHHME TEOPETUYECKOT0 MaTepuasia (00beM 3HaHUH, IITyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueit mporpamMmmoi;




- YMEHUE U3/1araTb MaTepuai (4eTKOCTb, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOUHOCTh U MTOJIHOTa
BOCIPOU3BECHUS YI€OHOI0 MaTepuaa);

- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUH NPAKTUUECKUX 3aJJaHUH.

[IIkana oLleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHUA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHb IPOSBIAET YMEHHE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

A0IYCKaTh HCTOYHOCTH B N3JI0KCHUU Matcpuaia,
HEAOCTAaTOYHO IIpaBUJIbHBIC q)OpMYJ'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyTteiii  [OOyuaromuiics TBEpIO 3HAET MPOrPaMMHBI MaTepual,| XOpoIIo

YPOBEHB U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JOIYCKAeT
CYILIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IPABUIIBHO
IPUMEHSET TEOPETHUECKUE IIOJOKEHUS TIpU  PELICHUH
IPAKTUYECKUX BOIPOCOB U 3aJ]ay, BIaJEEeT HEOOXOIUMBIMU
HaBbIKAMU Y IPUEMAMU UX BBIIIOTHEHHUS

Beicokuit ypoBenb |OOydaronuiics riiyOOKO M MPOYHO YCBOMJ HIPOTPAMMHBINA|  OTIMYHO
MaTrepuay, I'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIa€T UCYEPIBIBAIOIINE OTBETHI HA IIOCTABICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C INPAKTHKON, IIPU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHHs, CBOOOJHO CIPABIISIETCS € 3aa4aMH,
BOIIPOCAMM W JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMU, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE pEIIeHUs, CBOOOAHO Bia/leeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPUEMaMU BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJIb YCHEBAEMOCTH OOECHEUMBACT OLIEHMBAHME XOJa OCBOCHMS JUCIHILIMHBI
(MOyJs) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JUCHUIIMHBL. 1IopsAnoK COCTaBiIeHHs TEXHOJIOTMYECKOM KapThl U
QITOPUTM  TPOBEAEHUS MPOIEAYpbl OLEHMBAHHS BHUJOB  JESATENIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WJIM OIMbBITA JAEATEIHHOCTH, II0
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHuem o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTECTAIUs 00yJaIOIUXCs
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yJbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[lpumepbl THIOBBIX KOHTPOJIBHBIX 3aJaHuii W3 0a3bl (OHAA OICHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

Bonpoc 1: YTo Takoe MCKycCTBEHHbIN UHTennekT (UN)?

a) MoaenvpoBaHWe UHTENNEKTYaIbHOTO NOBEeAEHMA C UCMOIb30BAHMEM A/ITOPUTMOB
b) CneunanmsanpoBaHHbIi KOMMNbIOTEP A/1A CAOXKHbIX BbIYMCAEHUIA




c) MporpammHoe obecneyeHne g Co34aHnA rpaduKn

Bonpoc 2: Kakune 13 nepeymcaeHHbIX MeTOA0B ABAAIOTCA OCHOBHbIMW AJ1A pelleHnn 33434 MalLMHHOTO
0byyeHuns?

a) MeToabl 0by4YeHUs c yumuTenem

b) MeToabl onTMmmnsauum

c) MeToabl reHeTUYECKUX aIToPUTMOB
d) MeTtoabl KpunTtorpadum

Bonpoc 3: YTo Takoe HelipoHHasA ceTb?

a) Mogenb, MHCNUMPUPOBaHHAaA PaboToi YeoBeYeCKoro Mo3ra
b) MporpammHoe obecneveHne Ans aHaAn3a AaHHbIX
c) TN KOMMbIOTEPHOW apXUTEKTYPbI AN 06paboTku rpadpuKkm

Bonpoc 4: Kakue un3 nepevyncneHHbIX ABNAKOTCA TUNAaMU 3a4a4, pelaeMbIX C MICNOJIb3OBaHNEM METO40B
MUCKYCCTBEHHOTIO WMHTeNNeKTa?

a) PacnosHaBaHue o6paszos

b) A3bikoBOW Nepesos,

) YnpaBneHue pecypcamu B KOMMbIOTEPHON CETU
d) Bce BblwenepeyncieHHoe

Bonpoc 5: Kakoi meTod mallMHHOTO 0byYeHKUs HYalle BCero UCNosb3yeTcs AN Knaccudukaumm aaHHbIX?

a) KnactepHbiit aHanus

b) O6byueHune c noaKkpenneHnem
c) ObyyeHune 6e3 yuntens

d) ObyyeHue c yuntenem

Bonpoc 6: YTo Takoe anroputm o6paTHOro pacnpocTpaHeHUs oWnobKN?

a) MeTopa, 06y4eHnA HelMpPOHHbIX CeTel, KOTOPbIA KOPPEKTUPYET BEca CETU
b) MeTtoza ans 06paboTKM TEKCTOBBIX AaHHbIX
c) MeTof KBaHTOBOroO aHaM3a AaHHbIX

Bonpoc 7: Kakve nporpammHble MHCTPYMEHTbI YacTo UCMO/b3YHOTCA NpU pa3paboTke cuctem
NCKYCCTBEHHOrO MHTeNNeKTa’?

a) TensorFlow

b) Microsoft Excel

c) Adobe Photoshop

d) Bce BbilwenepeymncieHHoe

Bonpoc 8: Yto npeactasnset coboit TexHUKa "obpaTHOro pacnpocTpaHeHus ownbkn" (backpropagation) B
HEeMpPOHHbIX ceTaAx?

a. Mpouecc nepegaum MHGOPMaLUM OT BbIXOAHOTO C/0A K BXOAHOMY AN KOPPEKLMN BECOB.
b. MeTtog ana obyyeHua 6e3 yumtens.
c. MeTtog, obyyeHus ¢ yuntenem.



d. MeToz onTMMMU3aLMN aPXUTEKTYPbI HEMPOHHOM CeTU

HepequL BOITPOCOB JJId IMTPOBCACHUA HpOMCH(YTOqHOﬁ aTTcCTallun

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MoHATME CUCTEMBI UCKYCCTBEHHOTO MHTE//IEKTA

OCHOBHble MeTOAbl MaLLUMHHOIO 0by4eHus

MoHATMe rnybokoro obyveHusa

CTpoeHne UCKYCCTBEHHOrO HeMPOHa

OcCHOBHble TUMbl NepPeaaToYHbIX PYHKLUA HEMPOHOB

Oby4yeHune NNHENHON HEeMPOHHOM ceTu. [lenbTa-npasuno.

Ob6y4yeHne HeAMHENHON HEMPOHHOW CETU MO aNropPUTMYy 06PATHOTO PACNPOCTPAHEHMA OLWNOKK

MoarotoBka 6a3bl 4aHHbIX AN 0BYYEHUA CUCTEMbI CKYCCTBEHHOTO MHTeNNeKTa. NoHAThe
obyuatouleir, TeCTOBON M NPOBEPOYHON BbIOOPKMU.

[oBeputenbHble MHTEPBAbI BepoATHOCTeN. OnpeaeneHne pasmepa BbIBOPKN A1 KOPPEKTHOM
OLEHKM TOYHOCTU PaboTbl CUCTEMbI UCKYCCTBEHHOIO MHTE//IEKTa.

YcnosHas BEPOATHOCTb U TEOPEMA baneca B cuctemax MUCKYCCTBEHHO UHTENNEKTA.
OCHOBHble 3n1eMEHTDI CBEPTOYHDbIX HeﬁpOHHbIX ceTen.

MpuHLMNbI pacno3HaBaHWA 06pa3oB ¢ Mcnonb3oBaHMem baliecoBckoro noaxona. PaspaboTtka
CUCTEM UCKYCCTBEHHOIO MHTE/IIEKTA Ha OCHoBe Teopum baiteca.

AHanum3 n306pa*keHnin c NOMOLLbIO CUCTEM UCKYCCTBEHHOTMO MHTE/IIEKTa Ha 6a3e CBEPXTOUHbIX
HEeMpPOHHbIX ceTeN.

MPUHUMMNbI TPOEKTUPOBAHMUA CUCTEM UCKYCCTBEHHOIO MHTENIEKTA Ha Base BblunCaeHNA mep
CXOYKECTU CUTHANOB B AEWCTBUTENbHBIX M YHUTAPHbIX NPOCTPAHCTBAX.

Onepauma CKaAApPHOro NPon3BeAeHNA Kak Mepa PacCcTOAHMA MeXK 4y TOYKamu B AeNCTBUTENIbHOM
npocTpaHcTBee.

Onepau,vm CKanApHOro nponsseaneHMA Kak npoekumna oaHOro BeKTopa Ha p,pyroﬁ B
AGVICTBVITGI’IbHOM NPOCTPaHCTBE.

AnnapaTHble cpeacTBa 414 3aMyCKa U NPOEKTUPOBAHMUA CUCTEM UCKYCCTBEHHOMO MHTEN/IEKTa

OcHOBHble NporpammHble cpeacTea Python ana nporpammHoit peanvsaumm cuctem
MCKYCCTBEHHOrO MHTE/eKTa.

Ba3oBbIi cMHTaKcUC M onepaumn 6ubanotekn TensorFlow ans peanusaunn nocnefoBaTeslbHbIX
HeMpPOHHbIX ceTeM.

Ba3oBblit CMHTaKCUC M onepaumn bubanotekn TensorFlow ans peanmsaummn CBEPXTOYHbBIX
HeMpPOHHbIX ceTeM.

OcHoBHble KomaHapbl 6ubanotekn PyTorch ana cozgaHmsa n obydeHua NocaefoBaTeNbHbIX
HENPOHHbIX ceTei.






