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1. LIEJIM OCBOEHMUS AMCLHUILINHBI (MOIYJIST)

O0ecreunTh IPOYHOE U CO3HATENFHOE OBJIaZieHNe OCHOBaMH (hyHIaMEeHTaJIbHBIX 3HAHUH U MPaKTHYECKUMH YMEHUSIMU B 00JIaCTH
HCKYCCTBEHHOT'0 MHTEJIEKTa U MalIMHHOTO 00yueHus. [locie nomydeHust 1 0CBOGHUS MOHATUIHO-TEPMHUHOIOTHYECKON 0as3bl,

monaarath yx acoma AT yva o avemyra o moryrro vr vy Qxryro oxramons yrovex N D e P

2. MECTO JUCHUTIIMHBI (MOY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOU INPOT'PAMMBI

Huka (pazaen) OIT: | b1.B.02

2.1 | TpeGoBanusi K NpeIBAPUTEIbHON NOATOTOBKE 00y4al0Ierocs:

2.1.1 | MeTo1bl KOJIMYECTBEHHOI'O M KAU€CTBEHHOI'0 aHajIn3a JaHHBIX

2.1.2 | MaTeMaTHU4eCKHi aHAIN3

2.1.3 | Teopust BepoSTHOCTEH U MaTeMaTHUECKasi CTATUCTHKA

2.1.4 | MateMaTu4yecKkas JIOTHKa

2.1.5 | IIporpammupoBanue

2.1.6 | TeopeTHueckie OCHOBBI HHGOPMATHKH

2.2 | AucumnauHbl (MOAYJIM) H PAKTHKH, 1JI5 KOTOPHIX OCBOEHHUE JAHHOM AMCHUTIJIMHBI (MOAYJ/Is)) HEOOX0IMMO KaK
npeanecTByomee:

3. POPMUPYEMBIE KOMIIETEHIINHU 1 THIUKATOPBI UX TOCTHXXEHUA

IK-1: Cnoco6en ocBauBaTh U HCMOJIL30BATh TeOPEeTHYECKUE 3HAHNUS U MPAKTHYECKHEe YMEHHs U HABBIKH B MPeIMeTHOI
00J1aCTH NPH pelieHnH NpodeccHoHAIBLHBIX 3a1a4

IIK-1.1: 3HaeT cTPYKTYpY, COCTAB U AUJIAKTHYECKHE eJUHULIBI IPeAMETHOIi 00/1acTu (MpenoaaBaeMoro npeamMera)

3HaThb:

Vposens 1 CTpyKTypY, COCTaB M AUNAKTHUECKIE SINHHIB HHPOPMATHKN U MaTeMaTHKH Ha 6a30BOM
YpOBHE

VYposens 2 CTpyKTypY, COCTaB M AUAAKTHUECKUE €IUHHIB HHYOPMATHKN U MAaTeMaTHKH Ha
IPOJBHHYTOM YPOBHE

Yposens 3 CTpyKTypY, COCTaB U AUAAKTHUECKUE SAUHUIBI UHHOPMATUKU U MATEMATUKH Ha BEICOKOM
YpOBHE

YMmern:

Vposens 1 IpUMeHATh TexHonoruu M1 na  6a3oBoM ypoBHE

VYposens 2 npumMeHATs TexHonorun MM Ha  mpoaBuHYyTOM ypoBHE

Yposens 3 npumeHaTs TexHosnorun UM Ha  BbICOKOM ypoBHE

Buagers:

VYposens 1 HOHATUIHBIM anmapaToM u anroputMamu M1 Ha 6a30BoM ypoBHE

YposeHb 2 MOHATHHHBIM anmnapatoM 1 anroputmamu MU Ha npoasuHyTOM ypOBHE

VYposens 3 MOHATHHHBIM anmnapatoM u anropurmamu MU Ha BbicOkOM ypoBHE

IIK-1.2: YMeeT ocymiecTBAATH 0TOOP y4eOHOI0 cOAepP KaHUs AJs €ero peajn3auu B pa3Iu4HbIX popMax o0yueHHs B
cooTrBeTcTBUHM ¢ TpedoBanusmu ®IrOC OO

3HaTh:

Ypogens 1 0co0eHHOCTH 0TOOpa Y4eOHOTO CO/ICPIKAHMS IS €T0 peallM3aliy B Pa3IMYHbIX (OopMax
o0yueHus Ha 6a30BOM ypOBHE

VYposens 2 0COOEHHOCTH 0TOOpa YU4eOHOTO COAEpKAHUS UL eT0 PeaTU3aliy B Pa3IMIHBIX (popMax
00y4eHHs Ha IPOABUHYTOM ypPOBHE

VYposens 3 0COOEHHOCTH 0TOOpa Y4eOHOTO COJEPIKaHuUs UL €T0 pean3ali B Pa3InIHBIX (opMax
00y4eHHS Ha BEICOKOM yPOBHE

Ymers:

VYposens 1 OCYLIECTBIATH OTOOP YYEOHOTO COIEpIKAHMS AT €T0 Peai3aliy B pa3lInyHbIX Gopmax
00yuenus B cootBeTcTBUH ¢ TpeboBanusmu @PI'OC OO Ha 6a30BOM ypOBHE

YposeHb 2 OCYLIECTBIIATE OTOOP Y4eOHOT0 COEpKAHUA AT €ro peall3aliy B pa3IMyHbIX Gopmax
o0yuenus B coorBeTcTBUH ¢ TpeboBanusiMu GI'OC OO Ha nMpoABHHYTOM ypOBHE

VYposens 3 OCYLIECTBILITH OTOOP YYEOHOTO COIEPKAHMS IS €r0 Pealli3aliy B pa3nIHbIX Gopmax
00yueHus B coorBeTcTBHU ¢ TpeboBaHusiMU PI'OC OO Ha BEICOKOM ypOBHE

Buaaners:

VYposens 1 HaBBIKaMH Pa3pabOTKH Pa3INYHBIX (OPM YUEOHBIX 3aHATHH, TPUMEHEHUS METOIOB,
MPUEMOB M TEXHOJIOTHI 00yUYeHUs, B TOM UYHciIe HHYOPMAIIMOHHBIX, Ha 0a30BOM ypOBHE

YpoBeHs 2 HaBBIKAMH Pa3pabOTKH PasIMYHBIX GOPM YUEOHBIX 3aHATHIA, IPUMEHEHHS METO/IOB,
MPUEMOB ¥ TEXHOJIOTHH 00y4YeHusl, B TOM uucie HHHOPMAIIMOHHBIX, Ha IIPOJIBUHYTOM
yYpOBHE







VYposens 3

HaBBIKaAMH Pa3pabOTKH Pa3INIHBIX (HOPM YUEOHBIX 3aHATHH, TPUMEHEHUS METOIOB,
MPUEMOB ¥ TEXHOJIOTHH 00y4YeHUsI, B TOM YHcie HH)OPMAIIMOHHBIX, Ha BEICOKOM YPOBHE

4. CTPYKTYPA U COAEP KAHUE JUCHUILIJIMHBI (MOAY JISA)

Kon
3aHATHSA

HaumMeHoBaHHe pa3/ejioB U TeM /BUJL
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
187008

Jlurepartypa
H JJ1. pecypchl

Hnre
PaKT.

[Mpumeyanue

Paznen 1. ®ynapameHnTanbHble 0CHOBBI
HCKYCCTBEHHOT0 UHTEJIEKTA.

1.1

Beenenue. MickyccTBEHHBINH HHTEIUIEKT
Kak 00J1acTh HAyKH, KaK TEXHOJIOTHS, KaK
anroputM. [Ipeanocsuiku u sTamnsl
passutus UN. [Ipeamer uccienoBanus u
rocTaHoBKa 3a1aun. Kiaccudukarms
cucreM 1U. KimroueBble 6apbepbl
yenoBevecTsa, aapecyembie . /Jlex/

1.2

OcCHOBHEIE IOAXO0Abl U TCXHOJIOTHUN
mporpaMmMupoBanus anropurmon UI.
Jupyter notebook. Numpy, Matplotlib.
Google colab. /TIp/

1.3

CamocrosrensHas pabora. /Cp/

1.4

HUcnons30Banne 4aT-00TOB U areHTCKUX
cucreM. /JIex/

1.5

HccnenoBanus ¢ nomorsto areHtos. /I1p/

Paznen 2. MammnHoe o0y4yeHue

2.1

ITocTanoBKa 3a/1aull MAIlIMHHOTO
o0yuenusi. O0y4eHue ¢ yuureneM. Meron
onmmxkatimero cocena (kNN). OOyuenue ¢
yunrteneMm. Heliponnsie cetn. 3amaun
KJIaccu(UKalKU U 33]]a4l PErPECCHH.
I'my6okue HelipoHHble ceTu. OOyyaromuii,
MPOBEPOYHBIH U TECTOBBIN HAOOPHI
JaHHBIX. /Jlex/

2.2

O6yuenue ¢ yantenem. kKNN. Kaggle.
MNIST. /TIp/

23

CamocrostensHast pabora. /Cp/

22

Pazpen 3. Knaccnueckmii
HCKYCCTBEHHBIH HHTEJUIEKT.

3.1

UckyccTBennsiit uaTemiexT. [louck B
nyOuHy U upuHy. Vrpbl ¢ noiaHo#
undopmarmeit. P vs NP. Knaccuueckue
3agaun MU. Y nosnersopenne
orpanuueHusM. /JIex/

32

Ilouck B mupuny. Pemenne narxamex u
HIOMCKA IIyTHU C JAONOJHUTEIBHBIMH
ycnoBusimu. /TIp/

33

CamocrosrensHast pabora /Cp/

22

Pa3nen 4. Boibinne 13bIKOBbIE MOJEIH

4.1

O6paboTka s13bIKa. bosbIlue A36IKOBBIE
Mozenu. lenn MapkoBa u Mozenb
ourpamm. Mozaens benxuo, u nip.
TTopoxnatorme moaenu. /Jex/

4.2

CamocrosrenbHas pabota. /Cp/

14

Pa3nen 5. Dxk3ameH.

5.1

Dk3amen /KP3/

0,15

52

CamocrostensHast pabora. /Cp/

17,85

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. KoHTpOJIbHBIEC BONPOCHI H 3aaHHA

HckyccTBeHHBIN MHTEIIEKT 3TO...
CHUJIBbHBIA UCKYCCTBEHHBIN MHTEIUIEKT 3TO. ..
C1a0blii MCKYCCTBEHHBIH HHTEIUIEKT 3TO. ..







CueHapuy BHEJPEHNE HCKYCCTBEHHOTO HHTEIJIEKTa MOTYT BBITJISLIETD KakK. . .

PaccraBbTe B XpOHOJIOTMYECKOM MOPSIIKE CIEAYIONINE COOBITHS B HCTOPHY HCKYCCTBEHHOTO MHTEIUICKTA. ..
HckyccTBeHHBII MHTEIUIEKT 3aHIMAETCS H3yUCHHUEM. . .

HawnGosnpimme onaceHns BHI3BIBAIOT CICAYIOIINE EPCIIEKTUBBI HCKYCCTBEHHOTO HHTEIUICKTA. ..
Monens Mapkosa 310. ..

Mopenn MapkoBa IPUMEHSIOTCS TIPY PEILICHUH CIIETYIOMUX IPOOIIEM. ..

[IporpaMMHBIif arexr 37o. ..

Heo0xomuMbIMu CBOWCTBaMH IPOTPAMMHOTO areHTa SBJISIOTCA. . .

ApPXHUTEKTYpHBIMU KOMIIOHEHTAMH TIPOrPAMMHOTO areHTa MOTYT OBITb. ..

Crenyromee mporpaMMHoOe 00ecriedeHle YMECTHO CTPOUTh Ha OCHOBaHUH HCIIOIb30BAHUS areHTOB. . .
WnTennexTyanbHBIN areuT 3710. ..

UckyccTBeHHBIN HEUPOH ITO. ..

KommonenTamMu HCKyCCTBEHHOTO HEHPOHA SIBIISIOTCS. . .

OyHKUUSA aKTHBALMH 3TO. ..

CymiecTByIOT crenytomue GyHKINNA aKTUBALUH. . .

CymIecTBYIOT CIIEAYIONINE APXUTEKTYPHI HCKYCCTBEHHBIX HEUPOHHBIX CETEH. . .

OHOCIONWHBINA IEPCENTPOH 3TO. ..

CKpBITBIH CIIOH 3TO. ..

MHorocnoifHble HeHPOHHBIE CETH MPSIMOTO PACTIPOCTPAHEHUS ITO. ..

OO0y4eHne HeHPOHHON CETH 3TO. ..

OO0y4eHue ¢ YUUTENIEM 3TO. ..

MapkupoBaHHbIH 00y4aroLHid 00paser] 3To. ..

ANTOpUTMOM 0OPaTHOTO PACIPOCTPAHEHUS SABIACTCHL. ..

5.2. TeMbI MHCBMEHHBIX padoT

Uro Takoe UCKYCCTBEHHbIM HHTEIUICKT?

UeM OTIIMYAIOTCS CUIIBHBIN U ci1a0biit UN?

HasoBure oCHOBHBIE 3TaIlbl UCTOPUH pa3BuTUs M.

HasoBure ocHoBHbIe Hanpasienust U7

Onumute dunocodckre, MOpalbHble U COLUaIbHbIE acleKThl 1.
Uro Takoe HEHPOHHBIE CETU B OHOJIOTUYECKOi! epcrieKTUBe?
OnumuTte GopMaIbHYI0 MOAENb HCKYCCTBEHHOTO HEHpOHa.

Uro Takoe UCKyCCTBEHHAsl HEHpOHHas ceTh?

Uro Takoe 0THOCIIOHHBIE TIEPCETITPOHBI?

Uro Takoe MHOT'OCIIONHbIE IIEPCENTPOHBI?

UYro Takoe MHOTOCIIOHHBIE HCKYCCTBEHHbIE HEHPOHHBIE CETU?
OnumuTe aaroputM 00paTHOrO PacpOCTPaHEeHHs IS IIKOJIbHUKA.

5.3. ®oH/1 OLICHOYHBIX CPEICTB

bunersr:

- Yro Takoe UCKycCTBEeHHbIH HHTeWIeKT. Kiaccnueckue 3agaun MM, ux nocranoBka. ITpumepst i yueHUKOB. CHUIIbHBIN U cl1aOblit
UCKYCCTBCHHBII HHTEJIIEKT.

- Kpatkas ucropus I B npumepax - B TEXHOJIOTUSX M KIIFOUEBBIX NPENATCTBUAX.

- [Ipumep 1S IKOJIBHMKA: TIOCTAHOBKA M PEIICHHE 3aa4l MeTOA0M MauHHOro ooydenus (ML). CuibHble 1 criabble CTOPOHBI
ML.

- Knaccrmaeckue 3amaun MaImHHOTO OOYUYECHUS: TIOCTAHOBKA M IIPUMEPSI TS ITKOJIBHHUKA.

- MammHHOe 0o0yueH#He - 3ajaua KIacCu(DUKAIHH.

- MammaHOE 00yJeHHe - 3a/1a9a PEerpecCHy.

- MamaHOE 00yJeHwHe - 3a/1a9a KIacTepH3alnH.

- Hefipocets - kakue 3a/1auu pemiaer, CTpyKTypa MoJIesin/HerpoceTr (HEHpOH, QYHKIUS HEIMHEHHOCTH, CIIOH), PYHKIHS OMIHOOK,
TPEHUPOBKA ceTH (00y4eHue), naTaceT (TPEHHUPOBOYHBIN, BaJIHIAIIMOHHBINA, TECTOBBIN).

- HetipoceTs kak uHTepnomAuoHHas GyHKIus. Mcronp30BaHne THHEHHO anreOps! IS OMICaHUS IPOIIecca BEITHUCICHHS
IpeCKa3aHusl.

- W kak 3a/1aua MOUCKA - IOCTAHOBKA 3aJlayl O IIOMCKE ITyTH B J1labupunte. CBeleHUE 3a1a4H O MOLIArOBBIX Urpax K 3aJaye IOUCKa
Ha rpade. NP-ciioxHble 3a/1auil U Gapbep CI0KHOCTH.

- O6paboTKa ECTECTBEHHOI'O A3bIKa. bosibIue A3bIKOBbIE MOJIENU - IOCTAHOBKA 3a/1auy, HCTOPHUS pa3BUTHs noaxoaa. Kpoce-
SHTPOMNHUSL.

- llenn MapkoBa. YHUrpaMmHsle, OMrpaMMHbIE U TPUTPAaMMHBIE MOJIETH. [ eHepanus TeKCTa ¢ IOMOIIBIO S3bIKOBOI MOJEIH.

- Bonb1me sS36IKOBBIE MOJIEIH, UCIIOIb30BAHUE YaT-00TOB: CHCTEMHBII IPOMIT, MOJIEH, paboTa ¢ HCTOYHHKAMH.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

6. YHEBHO-METOANYECKOE © THOOPMAIIMOHHOE OBECIHEYEHUE JUCHUIIIUHBI (MOY JIST)

6.1. PekomenayeMasi 1uTepaTypa




6.3.1 JInueH3MoHHOE ¥ CBOGOIHO PACIPOCTPaHAEMOe POrPaMMHOe ofecIiedeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0
NMPOU3BOJICTBA

JIJis OCBOCHUS TUCIUTUINHBI HEOOXOAMM KOMITBIOTEP C TpauecKoi ONepaliMOHHON CHCTEMOM, O(MCHBIM TAKETOM TPUIIOKCHHIH,
UHTepHET-0pay3epoM, mporpammoii ais urenusi PDF-¢aiiioB, mporpaMMoii uist IpocMOTpa H300pakeHH! 1 BUACO(DAHIIOB U
MIPOTPaMMOi 1715t paboThI C apXUBAMH.

6.3.2 IlepeuyeHb npodeccHoHAJbHBIX 023 JAHHBIX H HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anexrpoHHast 6uGnuoreqnas cuctema : 6a3a JaHHBIX COJIEPXKUT CBEIEHHs 00 OTEUECTBEHHBIX KHUTaX U
MEPUOJUUECKUX M3/IaHUSIX 110 HayKe, TEXHOJIOTUH, MeIuIHEe 1 00pa3oBanuto. Anpec: http:/elibrary.ru. Pexxum nocryna:
WNnauBuayanbHbI HeorpaHUYEHHBIN JOCTYII.

2. DneKTpoHHO-OMOIMOTeYHas cucTeMa « Y HUBepCUTeTCKas OnbnnoTeka onnain». Anpec: https://biblioclub.ru. Pexum nocryna:
WunnBuayanbHbIN HEOTpaHHIEHHBIN JOCTYIL.

3. DnekTpoHHO-0MONMHOTEeYHas crucTema u3narenscTBa «JIAHDb». Anpec: e.lanbook.com. Pexxum nocryna: MHIuBH Ty albHbIH
HEOTpaHHMYECHHBIH JOCTYII.

4. ObpazopatenbHas miatdopma «kOpaitt». Anpec: https://urait.ru. Pexxum gocryna: MHOUBHAYa bHBINA HEOrPAHUYCHHBIH TOCTYII.
5. UC AHTHIuaruar: cucreMa oOHapyKeHUs 3auMCcTBOBaHuit. Anpec: https://krasspu.antiplagiat.ru. Pexxum gocryma:
WHauBuayanbHbI HEOrpaHUYEHHBIN JOCTYII.

7. MTO (o0opyaoBaHue H TeXHMYECKHE CPEACTBA 00yUeHM)

[epeveHs y4eOHBIX ayAUTOPHIA U OMEUICHUH 3aKPEIUISETCs XKEroAHbIM TpuKa3zoM «O 3aKperyIeHUH ay IMTOPUi U IOMEIICHHIH B

8. METOAUYECKHE YKA3ZAHUA IJIAA OBYYAIOIIUXCA ITIO OCBOEHUIO JUCHUTIIMHBI (MOY JIS)




