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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouciuniviaa ©T/1.04 Beefenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIN UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

aHanu3 u CuHmes
UHopmayuu,
npumeHsimb
cucmemHblii Nno0xo0

uHpopmayuu, 2pamomHo
peanusyem npoyecchl ux
cbopa, obpabomku u

¢opmupyem cobcmeeHHble
CyXHCcOeHUs! U OYeHKU

YK-1.3: Omauuaem ¢paxkmbl
om MHeHUll, uHmepnpemayuti,
OYeHOK u m. 0. 8
paccycoeHusix opyaux
yuacmHukoe desimesnbHOCMU
YK-1.4: Ap2ymeHmupo8aHHo u
JI02UYHO Npedcmasnsiem 8o
MOUKY 3peHusi NOCPedCmeoM U
HA OCHOBE CUCMEMHO20

onucaHus

u Kaaccugukayuro
NPO2PaMMHbIX Cpedcma u
803MONCHOCMU UX NPUMEHEHUS

s UHmMepnpemayu 04151 peweHust NpaKmMu4ecKux
peuwieHus YK-1.2: 'pamomHo, n02uuHo, |3adau, 8 mom uucne
nocmasneHHbIX 3a0au | apayMeHmupoeaHo omeuecmeeHHO20 Npou3eoocmea

npu pewieHuu 3a0ay
npogeccuoHanbHol
desimeabHOCMU.

Ymeem pewamb npakmuueckue
3a0auu ¢ NOMoWbto
COB8peMeHHbIX UH(POPMAYUOHHBIX
mexHonoeuil u knaccuguxkayuu
NpO2PAMMHBIX Cpedcms.

Hmeem npakmuueckuli onbim
npuMeHeHUsl CO8PeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
u Kaaccugukayuu npoepammHblx
cpedcmg 0715 peweHust
npakmuueckux 3aoau, 8 mom
yuc/ne omeuecmeeHHO20
npou3eoocmea npu pewieHuu
3a0au npogeccuoHabHol

dessmesibHOCMU.

YK-1.2:

3Haem nops0ok noucka u
aHaAU3a mexHuueckol
00KyMeHmayuu no
UCNO/Ib308AHUIO NPORPAMMHO20
cpedcmea, eblbopa u
UCNOMb308AHUSI HEOOXOOUMbIX

¢yHKYUll NnpO2PAMMHBIX

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: Yemko onucbleaem YK-1.1: IIpakmuueckoe
ocywecme/simb _ | cocmas u cmpykmypy 3Haem cogpemeHHble 3adaHue 3quém:
1NOUCK, KpUMUUECKUU | mne6yembix OaHHbIX U uHpopmayuoHHble mexnonoauu | Tecm

KoumposnbHble
80NpOCh!




cpedcma 0115 pewleHust
KOHKpemHoli 3adauu.

Ymeem Haxooumb u
aHaAu3upo8amb MexHUUecKyo
0OKyMeHmayuro no
UCNO/b308AHUIO NPORPAMMHO20
cpedcmea, 8bl6Upamsb u
ucnonb308amb HeobxoouMble
¢yHKYUU NPO2PAMMHBIX
cpedcmg 015 pewleHust
KOHKpemHoti 3adavu

Hmeem npakmuueckuii onbim
NOUCKa U aHanu3a mexHu4eckou
O0OKyMeHmayuu no
UCNO/b308AHUIO NPOPAMMHO20
cpedcmea, eblbopa u
UCNO0/b308AHUSI HEOOXOOUMBIX
yHKYUU NPO2PAMMHBIX
cpedcma 07151 peweHust
KOHKpemHoli 3adauu

YK-1.3:

3Haem coepemeHHble
UHGOPMAYUOHHblE MeXHOA02UU
U npozpaMmHble cpedcmed, 8
MOoM Yuc/ie omeyecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHanbHoll
dessmenbHOCMU

Ymeem npumeHsimb
cogpemeHHble UHPOPMAYUOHHbLE
mexHo/02UU U NPO2PAMMHbLE
cpedcmea, 8 mom yucsne
omeuecmeeHHO20
npou3eo0cmea, npu pewieHuu
3a0au npogeccuoHanbHoll
desimeabHOCMU

Hmeem npakmuueckuli onbim
npumMeHeHUsl COBPEeMEHHbIX
UH(popMayuoHHbIX mexHono2ull
U NPO2PAMMHBIX cpedcms, 8 Mom
yuc/ne omeuecmeeHHO20
npouseoocmeda, npu pelieHuu
3a0au npogeccuoHanbHol

dessmesbHOCMU

YK-1.4:

3Haem cogpemeHHble
uHGOpMayuoHHble mexHoAo2UU
U npoepaMmHble cpedcmed, 6
MOoM Uuc/ne omeuecmeeHHO20
npou3eo0cmea, npu pewieHuu
3adau npogeCccuoHaIbHOL




desimeabHOCMU

Ymeem npumeHnsamsb
cospemeHHble UH(OPMAYUOHHbIEe
mexHo02UU U NPO2PAMMHbIE
cpedcmea, 8 mom uucse
omeuecmeeHHO20
npou3eoocmed, npu peleHuu
3a0au npogeccuoHanbHol
desimenbHOCMU

Hmeem npakmuuecKuii onbim
npuMeHeHuUsl CO8PeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
U NPO2PAMMHBIX Cpedcma, 8 mom
uucae omeuecmeeHHo20
npouseoocmed, npu peleHuu
3adau npogeccuoHabHol
desimesnbHOCMU

3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

ouHas OYHO-3a0YHasA
O011as TPy/J0eMKOCTBD, 3.€. 1 1
Yacos 1o yue0HOMY IJIaHY 36 36
B TOM 4HCIIe
ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHSA JIEKIUOHHOr'0 THIA
- 3aHATHSA CEMHUHAPCKOro THNa (MpaKkTH4ecKue 3aHATHs / 1aGopaTopHbi¢ 8
paboThI)
- KCP 1 1
caMocTosTe/IbHaA padora 19 27
IIpomexyTouyHas arTecTanusa 0 0
3auét 3auét

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C yKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HaumeHoBaHue pa3/e/ioB ¥ TeM AUCLIATUINHbI

Bcero (uacsi)

B TOM UHc/e

KonrakrHas pabora (paboTa Bo B3aMOZEHCTBUN
C Mperno/jaBaTesieM), 4achl U3 HUX

aHsATHA CamocrosiTenbHast
CeMHHApCKOro paGota
3anATus THIIA obyuaromerocs,
JIeKLIIOHHOTO | (TIpaKTHUYecKue Bcero Yachl
THMNa 3aHATHs/Mabopar
OpHBIe paboTh),
Yachl
0 0 0 0 0 0 0 0 0 0
0] 3 0] 3 [0} 3 [0} 3 W) 3
o | ¢ 0 ) 0 ) o | ¢ 0 )




0 0 0 0 0
Tema 1 ITocTaHOBKM 1 TpUMepEI 3a/ja4 6 6.5 2 1 1 0.5 3 1.5 3 5
Tema 2 Beegenue B 51361k Python 7 6.5 2 1 1 0.5 3 1.5 4 5
Tema 3 Onucare/ibHas CTaTUCTUKA U pa3BeJOUHbIN aHa/In3 7 7 9 1 1 1 3 ) 4 5
JIaHHBIX
Tema 4 3azaun knaccuuKaLuy U perpeccuu 7 7 2 1 1 1 3 2 4 5
Tema 5 3agaun 06yuenuisi 6e3 yuuress 8 8 4 1 4 1 4 7
ArtTtectauus 0 0
KCP 1 1 1 1
HWtoro 36 36 8 ‘ 4 ‘ 8 ‘ 4 17 9 19 27

Conep)KaHne pPa3je/ioB U TeM JUCHUIIMHBI

1. ITocTaHOBKU U IIpUMepkI 3884

2. Bregnenue B 51361k Python

3. OnycaresbHasi CTaTUCTHKA Y pa3BeZlOUHbIN aHaIu3 JaHHbIX
4. 3agaun KnaccuuKauy U perpeccun

5. 3asilaur 00yueHus 6e3 yuuresns

4. YueGHO-MeTO/[UUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa o0ydaroL[uXcsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM /i1 TeKylllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCTaly MO0 WTOraM OCBOEHUS AUCLIUILIMHbI
TPUBEIeHHBIM B TI. 5.

bacanun I1.[1., be3pyk K.B., PagaeBa M.B. Mogenu 1 MeTo/jbl HUHTE/JIEKTya/IbHOM MOA1ePXKKU
TIPOLIeCCOB MPUHATHSA pelleHnid: YuebHoe mocobue. — Hwkuuii HoBropo: Hkeropojckuii
rocyHuBepcuret, 2018. — 129 c. ®onHy 06pa3zoBaTesbHBIX 3/1eKTPOHHBIX pecypcoB. Per. Ne 1703.18.06.
URL: http://www.unn.ru/books/resources.html — goctyn cBo6oaHBIH.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXyTOUHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, HEOﬁXOI[I/IMLIe AJId OL€HKM Ppe3y/ibTdTOB 06y‘-IEHI/Iﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TumoBble 3ajaHus (oueHOYHOe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJIA OLIEHKH
chopMupoBaHHOCTH KommeTeHMu YK-1:

[TpakTrueckue 3a/iaHKsl HArpaB/ieHbl Ha (OPMHUPOBaHKEe U KOHTPOJIb Y 00y4aroIyXcsi UHAMKAaTOPOB
kommeteHwii OITK-4.2, OITK-4.3. TIpakTiuuecKkue 3a/ilaHusi BBITIONHSIOTCA B BUZle Jupyter-HoyTOyKa u
nipe/icTaB/isieT cO00M JOKyMEeHT, COZlepsKall{ii OMMCaHKe BCeX 3TaroB BBIOTHEHUs PaboThl, KO,
pe3y/bTaTbl U BBIBOJBL.

1. Dcce “Moe nrOOMMOe TIPUIOKEHUE, UCITO/TB3YIOIIlee TEXHOOTUIO0 UCKYCCTBEHHOTO
VIHTeJlJIeKTa”



2. Ipaktuueckoe 3asanue “Ilporpamma Ha Python “Yrazaii urcio”.

a. HamucaTe nporpammy, KOTopasi yMeeT UrpaTh C YeJIOBEKOM B Urpy “Yrazai uucio”.

[Tporpamma 3arazbiBaeT ciyuariHo ynciio oT 1 o 100. YenoBek [J0O/KeH yrasath ero.
[17151 3TOTO OH Jie/iaeT HeCKOJILKO (He OoJiee 7) MOMBITOK, Ha3biBasi KAKOe-TO YHC/IO B
5TOM JAMarna3oHe. Ha KaX/[yto MOMBITKY YesioBeKa KOMITbIOTED FOBOPUT, yrajai yeyioBeK
WA HeT, ¥ B CTy4ae, eC/Ti uesioBeK He yrazias, Oosbliie Ui MeHbllle 3araZlaHHOe YKC/I0
yKC/ia, HA3BaHHOTO uesioBeKoM. HanmiivTe Takyro nporpammy. [lisi BBozja
vH(pOpMaLMY Yesl0BeKOM UCIonb3yiTe ¢yHKUuto input(). s BeiBoga - print().
PeanusyiiTe mporpaMmy, Wrparoliyto B UTpy "Yraziail uucio”, HO UeioBeK U
KOMITBIOTED MEHSIFOTCS POJISIMU.

3. [IpakTueckoe 3asanue “Pa3BelouHbIN aHAIN3 [JaHHBIX .

1. Halizure uHTepecHbIe JaHHbBIE, C KOTOPLIMU BbI XOTUTe pPaboTaTh. PeKOMeH[yMble pecypChbl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeH1yeTcst paboTaTh ¢ TaOJIMUHBIMU JAHHBIMU B
HECKOJIBKO JIECSTKOB TIPU3HAKOB (CTO/OI[OB), HECKOIBKO ThICSY (CTPOK).

2. OnuinuTe, UyTO TIPE/CTAB/ISAIOT U3 Ce0st 3TH JjaHHbIe, KaKye MPU3HAKH, TI0UeMy OHU BaM
WUHTEPECHBI.

3. TlpumeHuTe K JaHHBIM MOAXO/SIIIME MeTO/bI OUHMCTKH (60pbOBI € BIOpOCaMu U
TIPOMYIIleHHBIMU 3HaUeHUsIMU) U BU3yanu3auuu. Crenaite BHIBO/BL.
4. CpenaiiTe BbIBOZbI

d.

e.

4. TIpakTrueckoe 3afiaHue “PeliieHue 3aJjauM KnaccubUKaluu U perpeccun’”

[l5ist aHHBIX W3 3a/laHUs 3 OTIpe/ie/TuTe, KAKOM MPU3HAK BbI Oy/ieTe ornpefensTh 110
ocTtanbHbIM. YTO 3T0 3a 3a/jaua: KaaccupuKaly Uik perpeccum?

. IloaroToBbTe AaHHBIE (OTMACIITAOUPYIiTe KOJMUeCTBEHHbIe M OMHApU3yWTe

KaTeropuasbHble TIPU3HAaKHU).

Pa36eiiTy BBIOOPKY Ha 00yYarol[yt0 U TECTOBYIO.

OOyunTe HeCKOJIbKO MeTO/IOB MAIlIMHHOTO 00yueHwUs (He MeHee TpeX, Harpumep, KNN,
RandomForests, MLP). CpaBHUTe KaueCTBO 3TUX METO/[0B Ha 00yuaroii[eil ¥ TeCTOBOM
BbIOOpKaX.

Cienaiite BbIBO/IbI

5. IlpakTrueckoe 3aganue “PellieHue 3ajauu KiacTepusarumn’”.

d.

C.

s jaHHbIX U3 3afaHus 3 CPOPMYJIUPYITe 3a/lauy K/acTepyu3ariui.

b. O6yunTe HECKOBKO METOZOB K/lacTepr3aluu (He MeHee [IByX, HaripuMep, k-means,

DBSCAN). O6bsicHuTe Bail BbiOop. CpaBHUTE pe3y/ibTaThl paboThl alTOPUTMOB, a
TaK)Ke TIOJTyueHHbIe Pe3y/IbTaThl C pe3yJ/ibTaTaMy pab0Thl METO/I0OB 00yUeHHs C
yuuTesieM U3 3ajaHus 4.

Cenaiite BbIBOZbI

Kputepuu oneHnBaHus (0LleHOYHOe CpeACcTBO - IIpakTHUeckoe 3a/jaHue)

OrneHka

KpuTtepun orjeHMBaHUs

3a4TeHO

Bce IMpakTH4YeCKre 3a/idHHA BbITIOJTHEHBI B TTOJTHOM obneme u B CpOK. OnmcaHue BCexX 3TaIloB




OueHka Kpurepuu oLieHUBaHus

BBITIO/THEHUSI 3a/JaHUH, KO/ ¥ pe3y/bTaThl pabOoThI TIpe/iCTaB/IeHbI MPeTio/laBaTesTo

He
3a4UTeHOo

BhIrosiHeHbI He BCe TIpaKTHUeCKKe 3alaHusi WA BBITIOJTHEHBI He B TIOJTHOM 00beMe (TIpe/icTaB/IeHo
He TI0JTHOe OTMCaHKe JTAroB BBITIOJIHEHUs 3aflaHui, Ko/l paboTaeT HEKOPPEKTHO, Pe3y/IbTaThl
paboThI He TIpe/ICTaB/IeHbI MPETo/aBaTelo).

5.1.2 TunoBble 3ajaHus (oneHoOuYHOe cpeAcTBO - TecT) sl OLeHKH C(HOPMHPOBAHHOCTH
KomnereHu YK-1:

1. UTO Takoe NUCKYCCTBEHHbI MHTEIIEKT?

W cKyccTBeHHBIH MHTe/IEKT — 3TO TIPOrpaMMa HJTH yCTPOHCTBO, UMHUTHPYIOLIee
WHTeJUIeKTya/IbHble CIOCOOHOCTH yesioBeKa.

VcKyccTBeHHBIN UHTe/IEKT — 3TO Kubep-MeXaHWyecKoe yCTPOWCTBO, HallOJIOBUHY —
YesI0BeK, HarloJIOBUHY — MatliiHa. [Toz HuM — 6oeBoe I1accy U3 TUIepcIiaBa, yrpas/sieMoe
MHKPOTPOL[eCCOPOM, ITOJTHOCThI0 OPOHMPOBAaHHOE, OueHb TpoyHoe. Ho CHapy»Ku — >KuBast
yejioBevecKast TKaHb: IJI0Th, KOKa, BOJIOCBI, KDOBb, BhIPAIlleHHBIE [17isi KHOODPTOB.
VcKyCCTBeHHBIN UHTeJUIEKT — 3TO UCKYCCTBEeHHasi HeMPOHHaAs CeThb, CIOCOOHast K 00yUeHur0 U
caMo00yueHHIO.

2. Uro Takoe /1abblii NCKYCCTBEHHBIM MHTEIEKT?

3.

1.

2.
3.

Cnabblii UCKYCCTBEHHBIM UHTE/UIEKT - 3TO MPOrpaMMa, YCTPOUCTBO WA TIPOTPaMMHO-
amnrmapaTHbIA KOMIL/IeKC, yMelolllasi peiiaTh TOJbKO HEKOTOPbIM K/1aCC MHTe/IeKTYya/IbHbIX
3a/a4.

CnabbIit UICKYCCTBEHHBIM UHTEIEKT - 3TO Kubopr mogemu ot T-800 go T-888.

CnabbIit UICKYCCTBEHHBIM UHTE/IEKT - 3TO OAHOC/IOMHAsE UCKYCCTBeHHast HeHpPOHHas! CeTh.

UTo TaKoe CUIbHBIN UCKYCCTBEHHBIN UHTE//IeKT?

1.

CU/bHBINM MCKYCCTBEHHbIN UHTEJIEKT - 5TO [POrpamMmma, YCTPOMCTBO UK ITPOrpaMMHO-
arrapaTHbIA KOMIUIEKC, T10 CBOMM WHTeJUIeKTYaIbHBIM CITIOCOOHOCTSIM HU B UeM He
yCTyHarlLasi ueji0BeKy.

. CWIbHBIN MCKYCCTBEHHBIN UHTEJIEKT - 3T0 Kubopr mogenu ot T-900 u Beire.
. CWIbHBIN UCKYCCTBEHHBIN UHTEJUIEKT - 3TO Jit00ast T/Iy0oKasi HepOHHasi CeTb, YMeroLast

peluaTs 3a/jauM K1accuUKaLy U Perpeccuu.

4.YT10 Takoe 3KCIiepTHas cucrema?

1.

2.

3.

OKCrepTHasi CUCTeMa - 3TO TIPOrpaMMHasi CUCTeMa, TI03BOJISIOLLast pelliaTh 3a/iaunt
VICKYCCTBEHHOI'O MHTEJIJIEKTA C IOMOLLbIO NPaBui, COPMYJ/IMPOBAHHBIX SKCIIEPTOM,
COCTaBJISIFOLIMX 6a3y 3HaHUM O TIpeJMeTHOM 0061acTH.

OKCrepTHasi CUCTeMa - 3TO KOJIJIEKTHUB SKCTIePTOB B IAHHOU TIpejMeTHOM 00/1aCTH, pelaroIimx
VIHTeJIJIeKTyasIbHbIe 3a/Jaul.

OKCIepTHasi CUCTeMa - 3TO UCKYyCCTBEeHHasi MHOTOC/IOMHasi HeMPOHHAs! CeTb.

5.UTto Takoe MalIMHHOe oOyueHue?



3.

. MaiuHHOe O6y‘-IEHI/Ie - 93TO IIoAX0[ B HCKYCCTBEHHOM HHTEJIJIEKTE, OCHOBAHHBIM Ha

MOCTPOeHNH MoZesield (pellaroluX MpaBu/I) Mo JaHHBIM.

. MaimHHOe obydeHue - 3T0 cucTeMa o0yueHUs TTPYU TTIOMOLLY UH(OPMAL[MOHHBIX U

3/71eKTPOHHBIX TeXHOJIOTHH.
MaimHHOe 00yJeHue - 3TO Lie/ieHarpaB/ieHHOe 00 beKTUBHOEe OTPayKeHUe JAelCTBUTeTbHOCTH

6. Uto Takoe aHa/IM3 JaHHBIX?

1.
2.

AHanu3 JaHHBIX - 3TO U3BJIeYeHre 3aKOHOMEepPHOCTeH M 3HaHUM U3 JlaHHBIX.
AHanm3 JaHHBIX - 9TO TIOAXO/, B MALIMTHHOM 00y4eHMH, OCHOBaHHBIN Ha MCIO/Ib30BaHUN
r/1yOOKMX HEPOHHBIX CeTel.

. AHanus JAaHHBIX - 3TO M3BJ/IeUeHNe BaKOHOMepHOCTEﬁ C IIOMOMIBIO 3HaHHI71,

chopMy/IMPOBAHHBIX SKCIIEPTOM.

7. Uto Takoe obyuarolrjast BLIOOpKa?

1.

2.

3.

OOyuatoriiast BLIOOPKa - 3T0 HabOp 00BbEKTOB (BXO/JOB) C M3BECTHBIM [I/Isl KaXK/[OTO 00beKTa
3HaueHWeM OTBeTa (BbIX0/]a, METKH, 1je/ieBOM repeMeHHOM).

OO6yuaroriiast BLIOOPKa - 3T0 HAabOp 00BEKTOB, KOTOPhIE T10/Ib30BaTe b BIOMPAET /IJisi CBOEro
o0OyueHusl.

Oobyuatoiiiast BbIOOpKa - 3T0 HaO0p 0OBEKTOB, KOTOPbIE UeIOBeK yasnsieT U3 0a3bl JaHHBIX IS
3¢ deKTUBHOTO 00yUeHusl.

8. Uro Takoe obyueHue C yunrenem?

1.
2.
3.

OOyueHue C yurTesieM - 3TO TTIOCTPOEHUE MO/IEJH TI0 IaHHbBIM.

OOyueHue C yurTesieM - 3TO PellieHre 3a/iau C TIOMOIIbI0 UHTe/UIEKTYaIbHOTO TIOMOIIHHKA.
OOyueHue C yurTesieM - 3TO 3a/jaua pa30MeHust JaHHBIX Ha TPYIIbI TOX0XKKUX JPYT Ha ApyTra
00BLEKTOB.

9. Uto Takoe oOyueHue 6e3 yuuresns?

1.
2.

3.

OO6yueHue 6e3 yunTess - 3TO yCTaHOBJIEHWEe CTPYKTYPHBIX CBOMCTB Habopa 00HeKTOB.
Ob6yuenue 6e3 yunress - 3T0 0OyueHHe yesioBeKa UM PoOOTa I0JIe3HBIM HaBbIKaM 0e3
VHTe//IeKTya/IbHbIX TTOMOII{HUKOB.

OO6yuenue 6e3 yunTessi - 3TO 3a/la4a OTpeZiesieHus 10 JaHHBIM KaTerOpHaIbHbIX 3HAUeHHH.

10. UYro Takoe knaccudukanys?

1.
2.
3.

Knaccudukarus - 370 3a1aua 00yueHUs € yuuTeseM, B KOTOPOW OTBET - 3TO HOMep Kjacca.
Krnaccudukaiiys - 3To 3a/iaua oripefie/ieHus 10 JaHHBIM YHC/IOBBIX 3HAaUeHUM.

Knaccudukaryst - 310 3aaua o0yueHust 6e3 yumresisi, B KOTOPO He0OX0AUMO pa3OUTh laHHbIe
Ha TPYIIIbI TOX0XUX 00BEKTOB.

11. Yto Takoe perpeccus?

1.

Perpeccust - 3T0 3aziaya 00yueHusi C yUuTesieM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJINUeCTBeHHbIe (UMC/IOBbIE) 3HAYEeHUs.

Perpeccus - 3T0 3afiaua, B KOTOPOI HEOOXOAMMO pa30UTh MHOKECTBO OObEKTOB Ha TPYIIIThI
TIOXOXKUX IPYT Ha Apyra 00BeKTOB.

. Perpeccus - 370 337jaua 0OyueHus C yuuTeseM, B KOTOPOii HeOOXOAMMO OTIpeZeUTh 10

JlaHHBIM HOMep KJjiacca.



12. Yto Takoe kiacrepusanus?

1. Knacrepusaijus - 3To 3a/jaua 00yueHust 6e3 yunTesisi, B KOTOPOM He0OX0AUMO pa3OUTh JaHHBIe
Ha TPYIIbI TOX0XKUX 00BEKTOB.

2. Knacrepu3aiys - 3T0 3a/jaua 00yueHus C yUuTesieM, B KOTOPOW HEOOXOAUMO OTPeZe/TUTh 10
JAHHBIM HOMeEp KJiacca.

3. Knacrepu3ais - 3T0 3a/jaua 00yueHUst C yUUTeleM, B KOTOPOW OTBEThI TPUHUMAIOT
KOJIMUeCTBEHHbIE 3HAUEHMS.

13. Yro Takoe nepapxuueckas Kjacrepusanus?

1. VMepapxuyeckasi KiacTepy3alLyis - 3TO 3a7jaua o0yueHust 6e3 yuuressi, B KOTOPOM HEOOXOAUMO
TIOCTPOUTD HePAPXUI0 00BEKTOB, B KOTOPOU BepIIIHE COOTBETCTBYET «K/IacTep», CO/lePrKallivii
BCe 00BEKTHI, M Ha KaXK/IOM YPOBHe KaK/Ibli K/1acTep pa30MBaeTcs Ha /jBa uiau Oosiee
TMO/IK/IaCTEePOB.

2. Vepapxuueckasi KJlaCTepr3aliys - 3TO 3afiaua KaacCU(UKaI[iu, B KOTOPOUM KaXKIbIi 00beKT
MOXXeT UMeTh HECKO/TbKO MEeTOK.

3. Vepapxuueckasi KJlacTepr3aLiys - 3TO MeTO/, pellleHusI 3a/jJauM K/1acTepru3aliuy C TTIOMOLLbIO
viepapXyuy HeMPOHHBIX CeTel.

Cﬂe,qylonme BOIIPOCHI NMPEAIo/1ardl0T BBOJ 4uc/ia.

OTBeT aieayer 3armrcaTh B CKOOKax.

14. Pocrt geteli B rpymre JeTCKOTO Cajja 3ajaeTcsl CeIyIOIIMMU 3HaueHUsIMH (B CM.):
118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

* Haiigute meauany ()
* HaiiguTe HIWKHUM KBapTWIb ()
* HaiiguTe BepxXHUM KBapTU/Ib ()

15. Bec zeTeli B rpyIire JeTCKOIr0 Cajia 3a/laeTcsl 3HaUeHUsIMU (B KT):

23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

* Briuuciure cpegHee ()

e BrluncirTe HeCMelLeHHYH0 OLeHKY AWUCIIepCUU 52 @)

e Ha ocHOBe HeCMeIIleHHOU OLIEHKHU JUCTIEPCHUH BBIYUC/IUTE OL[eHKY CpeJHeKBa[paTUyecKoro
otkoHeHus s ( )16. Ha TecToBoit BeiOOpKe, cogepikattieit 2000 n3006paxkeHH KOTUKOB U
cobauek (950 kotrkoB, 1050 cobauek), HelipoHHas ceTh coBepiumia 202 omMOKU: 76 KOTUKOB
ObLTH K/TacCUPULIMPOBAHBI Kak cobauk, a 126 cobayek — Kak KOTUKU. CunTast
TI0JIOYKUTETbHBIM — KJTacC cOO0auek, BHIUMCTUTE METPUKH:

® Accuracy ()

e Frror ()

® Precision ()

e Recall ()

e Fl-mepa()



OTBeT OKpyT/iuTe A0 3 MPaBWIbHBIX LIU(P MOC/e AeCITUUHON TOUKHU.

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

Ouenka Kpurepun onieHuBaHuUsA

3a4YTeHO 80-100%

He 3a4TeHOo 0-79%

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOUYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHHHﬁ

YpoBen
b
chopmu Hey/I0B/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH UTeJIbHO pUTe/LHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HAHUMU MuHuManbH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTb 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMIA. TIOJITOTOBKH TIpeBBIIIAOIIe
3HaHUI JonylieHo TIOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO0 . Jomy1ieHo MOArOTOBK
rpy0Oble OmMOKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ombok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemreHs! PelrieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJ,eMOHCTPUP | 3afjaud C 3ajlauu C
OLIeHUTDb Hajnuue 3a7launl. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHens! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 33/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasa B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIIMOKH 3afilaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHUHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeB03MOKHOCTBb MIPOJIEMOHCTPUD | HaBBIKOB HaBBIKM IIPU | HaBBLIKW IIPU | TIpH TIOAXOA K




JIsT
OL|eHUTh HalHuuKe A pelleHrn peleHnn
pelLeHyst peleHnn
HABBIKOB OBaHbI 6a30BbIe CTaHAApPTHBI HecTaHJapT
CTaHZJapTHBI CTaHJapTHBI PeLLEeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/jau
X 3a/au C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 0e3
HEKOTOPBIM OIIMO0K 1 X 33734
obyuarorijerocsi OT | OMINOKK u oLIMbOoK U
u HeJIOUeToB
oTBeTa HeJjoueTaMu HeJZloueToB
HeJloueTaMu
IMIkana OIl€éHHMBAaHUA IIPHA NMNPOMEKXKYTOUYHOU aTTECTALlUMHA
Onenka YpoBeHb MOAr0TOBKH
MPeBOCX0/{HO Bce xkomrmeTeHIMM (YaCTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOZEeMOHCTPUPOBAaHBI
3HAHWs, YMEHHUs, BAJIeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIe
pelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIAHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKE «OT/IUYHO».
3auTeHo OueHb XOpOLI0 Bce KkommereHUMM (4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommnereHuMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIMHA, CHOPMHUPOBaHBI HA YPOBHE HE HIDKE «XOPOLLIO».
yAoB/eTBOpUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX Harpas/ieHa
HO [MCLIUIIMHA, COPMHUPOBAHBI HA YPOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTS Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0/JHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOX0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/ibl, He00XOAWMMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHUeB HX
OL|eHMBAaHMS:

5.3.1 TunoBble 3apaHusa (oneHOYHOe CpeAcTBO - KOHTpo/sibHBbIE BOMPOCHI) A/ OLIEHKH
chopMUpPOBaHHOCTH KoMImieTeHIMU Y K-1

—_

YTo TaKoe NCKYCCTBEHHbBIN UHTEIJIeKT?

Yro Takoe crabbIiii (Crielaasu3upoBaHHbIN WM TTPUK/IAJHOM) UCKYCCTBEHHbIN UHTEJIeKT?
UYTo Takoe CU/IbHBIA UCKYCCTBEHHbIN UHTEJIeKT?
Yro Takoe ri1ybokoe oOyueHue?

Yro Takoe 3KCIiepTHas cuctema?

Yro Takoe MaIlIMHHOE 00yueHHe?

YTo Takoe aHa/Iu3 JaHHBIX?

Yro Takoe obyueHue C yuutenem?

Yro Takoe obyuatoiiiast BbIOOpKa?

10. Yro Takoe oOyueHue Oe3 yuuTesis?

Yro Takoe Kaccuprkarus?
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12. Urto Takoe perpeccusi?

13. Uro Takoe KjacTepusauys’?
14. UTo Takoe vepapxuyeckasi KjlacTepu3aLus?
15. OcHoBHbIe 6KO/IMOTeKH U MporpaMMHbIe CPe/ICTBA [I/Is PellieHUs 3a/lau aHan3a

[AaHHBIX 1 MallIMHHOI'O O6y‘-I€HI/IH.

KpuTepuu onjeHuBaHus (o0LieHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Orenka Kpurepuu orLieHrBaHUs

3a4TeHO CTy,ZLEHT Aajn pa3BepHYTblﬁ OTBET Ha BCe BOIIPOCKHI

He 3a4TeHO CTyA'eHT OTBETWJ/I TOJIbKO Hd YdCTb BOIIPOCOB WJIN Aajl HepEIBBepHYTblﬁ OTBEeT Ha BCe BOITPOCHI.

6. YueGHO-MeTOfMUEeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCIUILIHHBI (MO/y/151)

OcHoBHasi TuTeparypa:

1. CmonuH /1. B. BBefieHue B MCKyCCTBeHHbIM WHTe/IEKT: KOHCIeKT Jyiekiuii / CMonuH /. B. - 2-e u3g.,
riepepad. - Mockga : PU3IMATJIUT, 2007. - 264 c. - Bubauorp.: A0CTyITHA B KAPTOUKEe KHUTH, Ha caiTe
9BC Jlanb. - Knura u3 komiekiuu ®U3MATIINT - MatemaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665793&idb=0.

2. ®gax I1. MammHHOe o0yuyeHre. Hayka v MICKyCCTBO TTOCTPOEHHSI a/lTOPUTMOB, KOTOPbIE U3BJIEKAIOT
3HaHMA U3 [JaHHBIX : MOHOorpadus / ®@nax I1. - Mocksa : JJMK-npecc, 2023. - 401 c. - ISBN 978-5-89818-
300-4., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=878863&idb=0.

[oronHuTebHas IUTEpaTypa:

1. Benokpeinos [Tetp FOpbeBuu. YueOHO-MeToquUecKoe TTocobue 110 Kypcam «VHTeIeKTya/ibHbIe
WH(OPMaLIMOHHbIe CUCTeMbI» U « CUCTeMbI UCKYCCTBEHHOTO UHTeJIJIEKTa Y TIPUHATUS pelleHui». CUHTe3
CXeM ITPOM3BO/IbHOM KOMOMHALIMOHHOM JIOTUKY B HEMpoceTeBoM 0a3uce : yueOHO-MeTOAUUeCKOoe
noco6wue / I1. FO. Benokpeuios, I1. /1. bacamun, B. B. bankpyrenko ; HHI'Y um. H. 1. JlobaueBckoro. -
Hwxkuuit Hosropog, : 3a-so HHI'Y, 2015. - 26 c. - TeKCT : 3/1eKTPOHHbI.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850233&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM IHCLIUIITUHBI):

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MarTepHna/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeZieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBIX 00pa30oBaTe/bHOU
MIPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (ITPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbFOTEpaMH.



[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noArotoBKy/crietanbHOCTU 38.03.02 - MeHe)KMeHT.

ABTtop(b1): 30/0Tbix Hukonait KOpreBuu, AOKTOp (hH3UKO-MaTeMaTHUeCKHUX HayK, JOL[eHT.

[TporpamMmMa oiobpeHa Ha 3ace/jlaHUM MeTOANUECKOM Komuccuu ot 12.12.2023, mpoTtokos Ne 6.
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