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1. Mecto nucuuminHbl B cTpykrype OOII
HuctumumHa siBisiercst pakynsratuBoM ®T/1.04 Bpenenue B aHaIM3 JaHHBIX U MCKYCCTBEHHBIN

HHTEIICKT
Ne MecTo 1MCUMIIUHBI B Y4eOHOM CTaHIapTHBIN TEKCT /151 ABTOMATHYECKOT0
Bapu miaHe o0pa3oBaTebHOI 3anmoJiHeHus1 B KOHCTpykTOope PII{
aHTa MPOrpamMmbl
1 OT/I. PakyabTaTUBbI Jucuunnuna OT.04 BeeacHue B aHaIu3 JaHHBIX U
WCKYCCTBCHHBI MHTEIUICKT SIBJIICTCS (haKyJIbTaTHBOM B
OOII nanpasnenuss noarotoBku 09.03.03 Ilpuxinannas
uHpOpMaTHKA.
2. Tlnanupyemble pe3yJIbTAThl 00y4eHUsI 0 TUCIUIIIUHE, COOTHECEHHBIE ¢
IVIAHUPYEMbIMH pPe3y/JibTaTaMH OCBOEHHSI 00Pa30BaTeJIbHOM MPOrPaMMbl
(KOMIeTeHIMSIMH M MHIMKATOPAMH J0CTHKEHUsI KOMIIeTeHIIN )
®opMmupyembie IInanupyembie pe3ybTaThl 00y4eHHs MO JUCHUIJIMHE (MOAY.110), B Haumenosanue
KOMIICTCHIIMHU (KOI[, COOTBETCTBHH C MHIUKATOPOM NOCTHKCHHUA KOMIIECTCHIIUA OIICHOYHOI'0
COJCPIKAHUEC I/IHJII/IKaTop JOCTHUKCHUSA Pe3yJ’leaTbI Oﬁy‘{e]{l/lﬂ Cpeacrea
KOMITETEHITHH) KOMIIETEeHIHH ™ 10 JUCHUILIMHE
(xoJ, coiepkaHue MHIUKATOPa)
OIIK-2. Cnocoben | OIIK-2.1. JemoHcTpupyer | 3Haer coBpemenHsle | Cobecedosanue
MNOHUMATh IMPUHIUIIBI 3HAHUC MNPpUHIUIIOB pa6OTI>I I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOTUU U Tecm
paboThI COBpPEMEHHBIX KI1accH()UKAITIIO MIPOTpaMMHBIX
COBPCMCHHBIX I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOTUI CpCACTB 58 BO3MOXHOCTH nux
I/IH(I)OpMa].[I/IOHHBIX " NIPOrpaMMHBIX CPEACTB, B TOM MNPUMCHCHUA JJI peaieHus
TEXHOJIOTUN nu YHUCJIC OTCYCCTBCHHOT'O MNPpaKTUYCCKUX 3aJa4, B TOM YHCIIC
MNpOorpaMMHBIX MNpOU3BOACTBA OTCYCCTBCHHOI'0 NPOU3BOACTBA IIPpHU
CPEICTB, B TOM 4HCIIE peleHun 3a1a4 npoghecCUOHaAIBHON
OTEYECTBEHHOTO OIIK-2.2. JleMOHCTpHUpYeT | AEATEIBHOCTH
HpOHSBOI[CTBa, u yMeHI/Ie HpI/IMeHSITI)
UCIIOJIB30BaTh ux COBpeMEHHI)Ie YMeeT HaAXOoOuTh H aHaHI/I3I/IpOBaTI)
Ipyu peuICHUM 3aJga4d I/IH(i)OpMaHI/IOHHI)Ie TEXHOJOI'Un TEXHUYCCKYIO JOKYMCHTALWUIO II0 HpaKmuueCKoe
npodeccnoHambHOMI U TpOrpaMMHBIE CpPEJCTBa, B HCII0JIb30BAHUIO MPOrPpaMMHOIO | 3aJaHUE
ACATCIIBHOCTU TOM qucie OTCYECCTBCHHOI'O CpeacCTBa, BLI6I/IpaTB 58
MMpOU3BOJACTBA, JUIIsL pemeHus HCIIOJIB30BAaThH HCO6XOZ[I/IMLIC
3aza4 mpoeCCHOHANBHON | (YHKIUHM NPOTPAMMHBIX CpEICTB
ACATCIIbHOCTH. JJIA peIICHU KOHKpCTHOP‘I 3aga4yu
OIIK-2.3. JemoHCTpHpYyeT HUmeer MPaKTUYECKUMA ONBIT | [Ipaxmuueckoe
HaJIMYME IPAKTHYECKOTO OITbITA MIPUMEHEHHUS COBPEMEHHBIX | 3a7aHUE
peleHus 3a1a4 MHPOPMALMOHHBIX TEXHOJIOTHH U
npodeccroHaNbHOI IPOrPaMMHBIX  CpPEACTB, B TOM
JCATCIIBHOCTU C HpI/IMeHeHI/IeM qucie OTCYCCTBCHHOT'O
COBpCMCHHBIX HpOI/I3BO}ICTBa, HpI/I pemeHI/m 3a1a4
MH()OPMALMOHHBIX TEXHOJOTHH | TNpoQecCHOHANBHON JIESTEIbHOCTH
1 MPOrpaMMHBIX CPEJICTB, B TOM
Hyucie OTE€YECCTBECHHOI'O
IMPOU3BOJICTBA.
3. CTpyKkTypa ¥ conep:kaHue QU CIUIINHbI

3.1 TpyaoeMKOCTh AUCHHILINHBI

o4yHas popma 00y4eHUs

O01mas Tpy10eMKOCTh

13ET

Yacos o yueOHOMY ILUIaAHY

36

B TOM YHUCJIC




ayINTOPHBIE 3aHATHS (KOHTAKTHas padora):
- 3AHATHUA JICKIITMOHHOI'O THUIIA 8
- 3aHSITHS CEMHUHAPCKOI0 TUIA 8
caMocTosiTeIbHAsA padoTa 19
KCP 1
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1. TTocTaHOBKHM M IPUMEPHI 3a1a4 1 1
2. Beezienue B 1361k Python 2 2
3. OnmcaTenbHast CTAaTUCTHKA U PAa3BEJOYHBIN aHAIN3 4 2 2
JIAHHBIX
4. 3anaun KnaccupMKALUK U PErPECCUN 4 2 2
5. 3ajaun 06yueHns 6e3 yunTes 4 2 2
Texyuuii kouTpoJb (KCP) 1
HUroro 36 8 8 17 19
IMpoMexkyTOYHAS aTTeCcTAIMS: 3a4€ET

Texymuii KOHTPOJIb YCHEBAEMOCTU peanu3yercs B (Qopme cobeceoBaHMSI W IO pe3ysbTaTamM

BBITIOJIHCHHUA ITPAKTHYCCKUX pa60T.

4. Y4eOHO-MeTOIMYECKOe 00ecTiedeHHe CAaMOCTOATeIbHOI PadoThl 00yYaOIIUXCS
CamocrostenbHas paboTa CTy/eHTa NpU U3yYCHUH TUCHUIUIMHBI «BBeneHne B aHAIN3 JaHHBIX U

HCKYCCTBCHHBIﬁ HHTCJUICKT» BKJIIIOYACT BBINMOJHCHUC MPAKTUYCCKUX 3aJlaHdil moxd KOHTPOJIEM

npenoaaBaTeyid U MOArOTOBKY K 3a4CTYy.

KOHTpOJIBHBIe BOIIPOCBI U MNPAKTHYCCKHUC 3adaHuA I HNPOBCACHUA TCKYHICTO KOHTPOJIA U
HpOMe)KYTO‘—IHOI\/’I aTTeCTalMy 110 UTOraM OCBOCHHA JUCHUIIIIMHBI IIPUBCACHEBI B I1. 5.2.

5. (I)OHJI OLHCHOYHBIX CPEACTB AJHA IIpOMe)KyTO‘lHOi;I aTrrecTanmm 1mo JMCUMIIJIMHE

(MoayJ110), BKJIIOYAKOIINH:

5.1. Onucanue MKAaJ OIEHHBAHHUS Pe3yJIbTATOB 00YyUYeHHUS MO TUCUUILINHE
YpoBenn IIkana oueHnBanus cpOpMUPOBAHHOCTH KOMICTECHIMI
copmupoBa
HEyIO0BJICTB | YIOBJETBOP 04YeHb
HHOCTH IJIOX0 X0po1Io OTJHYHO NPEeBOCXOAH
OpUTEIbHO HUTEIbHO X0pouIo
KOMIEeTeHIH 0




i
(uHaMKaTOpa
JAOCTHAKEHUS He 3aureno 3a4TEHO
KOMIIeTeHI !
i)
OtcyTcTBHE YpoBeHb
3HaHU 3HAHUU B
TEOPETHIECK | YpoBeHb obnreme, YpoBeHb
oro 3Hpa it MuHuMansH | 3HaHWUH B COOTBETCTBYIO | YpOBEHb 3HAHUU B
MaTepHaa. HibKe o o0beMe, IEM 3HAHHWH B o0BEME,
HeBo3moxH MHHAMATLE JOITyCTUMBIN | COOTBETCTBYIO | IpOTpaMMme o0Beme, IIPEBBILIAI0
EY— OCTb X YPOBEHb aeM MOJrOTOBKH. COOTBETCTBY | IIEM
= OLIEHUTH B — 3HAHUH. NporpaMme Honymeno IOLLEM [IpOrpaMmy
MOJTHOTY I/{)Mem/l " | JomymeHo MOJITOTOBKH. HECKOJIBKO IporpaMme MOJITOTOBKH.
3HaHU MECTO MHOTO Jomymieno HECYIIECTBEHH | MOJTOTOBKHU,
BCNEACTBHE | o HerpyOBIX HECKOJIbKO BIX OIIHOOK oe3
OTKaza by OIINOOK. HETrpyOBIX OIUOOK.
OIIMOKHU.
oOyuarorier OmIuOoK
ocst OT
OTBETA.
OrcytcTBHE Ipoxemorer IIponemonctp | Ilpomemonctp [Iponemoncr
MHHMMATBH | oo If OBAHLL HPOBaHbI BCE HPOBaHbI BCE IIpogeMoHCT | pupoOBaHbI
BIX YMECHH. P PHp OCHOBHEIE OCHOBHBIE PHUpPOBaHbI BCE
peleHnn OCHOBHEIE
HeBo3moxH YMEHUSL. YMEHHS. BCE OCHOBHBIE
CTaHJApTHBl | YMEHHS.
0CTb Pemensr Bce Pemensl Bce OCHOBHBIE YMEHHS.
X 3a/1a4 HE Pentenst
OIICHUTh OCHOBHBIE OCHOBHBIE YMEHUS. Permens! Bce
MIPOJAEMOHCT | TUIIOBBIE
HaJIN4He. 3a]1a4u C 3a7a4uu C PermreHsl Bce | OCHOBHBIE
YMmeHus . PUPOBaHBI 3a1a4H ¢
yMeHui HerpyObIMU OTJICJIEHBIMU OCHOBHBIE 3a1auu.
OCHOBHBIE HerpyOoBsIMU
BCJIE/ICTBUE ounOKaMu. HEe0YeTaMH. 3aza4ym Oe3 BrIinonHeHs!
YMEHHS. ouInOKaMu.
OTKa3a Brinonnens! BrimosHeHBI OLINOOK. BCE 3aJlaHus
Nmenn BrinonHeHbl
oOyuaromier BCE 3a/IaHMs, B | BCE 3a/1aHUs, B | BBIMONHEHB! | B IOJHOM
MECTO BCE 3a/1aHus,
ocsl OT MOJTHOM MOJHOM BCE 3a7aHUsI | oOBeMe C
rpyOBIe HO HE B
OTBETA. obbeme, HO o0beme, HO B OJTHOM IIPUMEHEHNE
OIIMOKH. TTOJTHOM
oOBeMe HEKOTOPEIE € HEKOTOPBIE C o0Obeme. M DJIEMEHTOB
) HEJ04eTaMHU. HEI0YETaMH. TBOPYECTBA.
OtcytcTBUE o
3JIeMEHTapH epIJ_[eHI/II/I Nmeercs IIponemonctp [Iponemoncr
oro ETaH}Ia ol | MUHMMAIBH | MDOBaH IIponemoncTp | pupoBaH IIponemoncr
TPaKTHYECK | 3anatfHe bl YpOBEHb | MPAKTHUECKUIl | UPOBaH MPAaKTUYECK | PUPOBaH
Oro OIBITA. IPOJIEMOHCT MIPAKTUYECK | OIBIT [IPaKTUYECKUM | Uil OIBIT TBOPUYECKUH
Hannuwne Heso3moxH E OBAHDL OTO OTIbITa pemeHus OTIBIT pemeHus MOJIXO K
IPAKTUYECKOT | O OLEHHUTH E EKTI/I‘IECK IS CTaHIAPTHBIX | PELIeHUS HECTAaHAAPTH | PEIICHUIO
0 OmbITa HaJIN4ue Hg HABBIKH peleHus 3a1a4 ¢ CTaHJApTHBIX | BIX 3a/a4 HECTaHAAPTH
NpaKTHYeCK | o ' CTaHIApTHBI | MHHUMAJBHBI | 3a1a4 0e3 6e3 ommMOOK | BIX 3a7ad.
Or0 OMbITA MECTO X 337124 ¢ MU OIIHMOOK U u
BCReACTBHE | o HEKOTOPBIMH | HEJOYeTaMU HEJI04ETOB. HEJI04ETOB.
OTKa3a 4 Hejlo4ueTaMu
OILIHMOKH.
oOyugarormier
oCst OT
OTBETA.
IIIka/1a OEeHKH NPH MPOMEKYTOYHOM ATTECTALUN
Ounenka YpoBeHb NOATOTOBKH
IIpeBocxoaHo Bce xommereHnny (YacTu KOMIIETSHIINIT), Ha (HOPMUPOBAHNE KOTOPHIX

HaIrpaBJIeHa JUCIHIUINHA, CHOPMUPOBAHEI HA YPOBHE HE HIDKE

«IPEBOCXOAHO»




OTIn4YHO

3a4yTeHo

Bce xommereHIMu (YacTH KOMIIETCHIWH), Ha (GOpPMHUpOBaHUE KOTOPBIX
HarpasjieHa AUCIMIUIMHA, CHOPMUPOBAHBI HA YPOBHE HE HUKE «OTIHYHOY,
Opu 3TOM XOTs Obl OfHA KOMIIETeHIHsS c(opMHpoBaHa Ha YpPOBHE
«OTIIUIHOY

OueHb XOpoII0

Bce xommereHmum (4acTH KOMIIETCHIHWI), HAa (HOPMHpPOBAHHE KOTOPBIX
HalpaBlieHa IUCLUIUINHA, CHOPMHUPOBAHEI HA YPOBHE HE HIDKE «OUYCHb
XOPOLIO», IPH 3TOM XOTs OBl OJJHA KOMIIETSHIIUS C(OPMHUPOBAaHa Ha YPOBHE
«OYEHb XOPOILIO»

Xopowo

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
HalpaBlieHa JIHUCUUIUIMHA, c(OPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOIIO»,
OpyU 3TOM XOTs OBl OJHA KOMIIETEHIHMS CcQopMHpOBaHa Ha YpPOBHE
«XOPOILIO»

Y 10BIIETBOPUTETHHO

Bce xommereHium (4acTm KOMIETEHIMi), Ha (OPMHUPOBAHUE KOTOPBIX
HampapjeHa JAWUCUMIUIMHA, Cc(GOPMUPOBaHBl HAa yYPOBHE HE HHXeE
«yIOBJICTBOPHUTENILHO», IpPU O3TOM XOTS Obl OJHA KOMIIETEHIIUS
chopMupoBaHa Ha YPOBHE «yAOBIECTBOPUTEIHEHOY

HeynosnerBopurenbHo

He 3auteno

Xors  Obl  OmHA ~ KOMIICTCHIUS  CcPOpMHpOBaHA  HA  ypPOBHE
«HEYIIOBJICTBOPUTEIBHO», HU OJ[HA U3 KOMIICTCHIMI He cHOpMHUpPOBAHA HA
YPOBHE «ILJIOXO»

IInoxo

Xots OBl OZTHA KOMIIETEHIUSI C(HOPMUPOBaHA Ha YPOBHE «ILIOXO0)

KpnTepuifl OLICHUBAHUSA OTBCTOB HA TUIIOBLIC KOHTPOJBbHBLIEC BOIIPOCHI AJs1 coﬁece)lonaﬂnﬂ H

BOIIPOCHI K 32a4€TYy

Pe3yJ'IBTaTI:>I OTBCTa

OrueHka

CryzaeHT aan pa3BepHYTHIH OTBET Ha BCE BOMPOCHI. 3a4TEHO

Hepa3BEepHYTHIH OTBET Ha BCE BOIIPOCHI.

CTy}]eHT OTBETHUJI TOJIbKO Ha YaCTb BOIIPOCOB WJIK JaJl | HC 3a4TCHO

Kpurepuii oueHnBaHus NPAKTHYECKUX 3aJaHUH

PesynbTarsl paboTh

OneHka

3aaHui, KOA W pe3yabTaThl PabOTHI
IpenogaBaTenio.

Bcee MPAKTUICCKUC 3alaHus BBITIIOJIHCEHBI B IIOJITHOM | 3a4TCHO
o0beMe U B CpOK. OmnucaHue BCEX JTAOB BEHITOJIHCHHS

MpeICTaBICHBI

Brimmonnensl He  Bce MMPaKTUYCCKUe

paboTaeT HEKOPPEKTHO, pPe3YJIbTAThI
MPEJICTaBJICHEI IIPEIIOIaBATEII0).

BBITIOJTHEHBI HE B MOJHOM 0OBeMe (TMpeAcTaBlIeHO HE
IIOJIHOC OIIMCAaHHE JTAaIllOB BBIITOJIHCHUS SajlaHHﬁ, KO
paboThI HE

3alaHusd  WJIK | HC 3a4YTCHO

IIkana oneHKH pe3yabTaTOB TECTHPOBAHUSA




Bbanasbl, % | Onenka ¢popMHpPOBAHHOCTH
KOMIIeTeHIIHH
80-100 3a4TEHO
0-79 HE 3a4TEHO

5.2. TunoBble KOHTPOJIbHBbIE 32JaHUA UJIH HHbIE MATEPUAJIbI, HEOOXO0ANMBIE LIS
OLIEHKH Pe3yJIbTATOB 00y4YeHus!

5.2.1. KoHTpoJabHbIe BONPOCHI

Bompoc Kon xommnerenuu
1. Yro Takoe MCKYCCTBEHHBINH HHTEIUICKT? OIIK-2
2. Yro Takoe Cialblii (CHEUMANM3UPOBAHHBIA MM  MPHKIAJHOMN) OITK-2
MCKYCCTBEHHBIN HHTEIUICKT?
3. Uro Takoe CHIIbHEII MCKYCCTBEHHbIH HHTEIIEKT? OIIK-2
4. Yro Takoe 3KcIepTHas cucteMa? OIIK-2
5. UYro Takoe ManMHHOE 00y4YeHHe? OIIK-2
6. Uro Takoe aHANTN3 TaHHBIX? OIIK-2
7. Yro Takoe oOydeHue ¢ yaurenem? OIIK-2
8. Yro Takoe obGyuaromnias BbIOOpKa? OIIK-2
9. Yro Takoe obydyeHue 6e3 yuurens? OI1K-2
10. Yro takoe knaccudurarms? OIIK-2
11. Yro Takoe perpeccus? OIIK-2
12. Yro takoe knacrepusarms? OIIK-2
13. Yro Takoe uepapxuueckas KiacTepu3arys’? OIIK-2

5.2.2. TunoBble KOHTPOJbHbIE BONPOCHI sl codece0BaHUs AJ OLeHKH chOpMHPOBAHHOCTH
komnerenuun OIIK-2.1

Ha coGecenoBanuu nmpoBepsieTcs, Kak CTYJI€HT OCBOUJI OCHOBHBIE MOHATHA. OH JOJDKEH YMETh J1aBaTh
Pa3BEPHYTHIN OTBET HA CIIEAYIOLINE BOIIPOCHL.

1. Yo Takoe NCKYCCTBEHHBIN MHTEIIEKT?

2 UYro Takoe cialblii (cenuanu3upoBaHHBIA WM MTPUKIAIHON) HCKYCCTBEHHBIN UHTEIIEKT?
3. Yro Takoe CUIbHBINA UCKYCCTBEHHBIN UHTEIUIEKT?

4 Uro Takoe rirybokoe o0yueHue?



© o N o O

10.
11.
12.
13.
14.
15.

Uto Takoe skcnepTHasa cuctema’?

Uro Takoe MalmmHHOE 00y4YeHue?

Yro Takoe aHAIU3 TAHHBIX?

Yro takoe oOydeHue ¢ yuurenaem?

Urto Takoe oOyuaromas BeIOOpKa?

UYro takoe oOyueHue 6e3 yaurens?

Uro Takoe kiraccudukamnms?

Uro Takoe perpeccusi?

Uto Takoe kinactepuzamus’?

Uro Takoe uepapxudeckas KiiacTepu3arus?

OcHOBHBIE OHMOJIUOTEKH U IIporpaMMHBIC CPCACTBA AJIA PCUHICHUA 3aJa4 aHallM3a HAHHBIX W

MaIIUHHOTO O0Yy4EHHUS.

5.2.3. TunoBblie NpaKkTHYECKHUeE 32JaHNUS 1JIS1 OLeHKHU chpopmupoBanHocTH KomneTenunu OIIK-
4.2, OIIK-4.3

[IpakTyeckue 3aanus HarpaBJIeHbl HA (OPMUPOBAHNE U KOHTPOJIb Y O0YJaIONINXCSl KOMITETCHIINN

OIIK-2.2, OIIK-2.3. [IpakTudeckue 3aaHus BBHITIOIHSIOTCS B BUJIE Jupyter-HOyTOyKa U IIPEICTaBISIeT

coOoi AOKYMCHT, coz(epn(amnﬁ OIMHMCaHUC BCCX I3TAIIOB BBIIIOJIHCHUA pa6OTBI, KO, pE3yJIbTaThl U

BBIBOJbI.

1.
2.

Occe “Moe 1ro6rMoe MPUIT0KEHHE, UCTIONB3YIOIEe TEXHOIOTHIO UCKYCCTBEHHOT'O UHTEIIJICKTa”
ITpakTrnyeckoe 3ananue “IIporpamma Ha Python “Yranait uncno”.
a. Hamucate mporpamMmy, KoTOpass yMmMeeT HrpaThb C 4YEJIOBEKOM B Hrpy ‘“Yramail umcno”.
ITporpamma 3arajeiBaet ciydaitHo uncio ot 1 go 100. Yenosek pomkeH yragats ero. /i sToro on
JieniaeT HEeCKOJIbKO (He Oosiee 7) MONBITOK, Ha3bIBasi KAKOE-TO YKMCIIO B 3TOM jauana3one. Ha kaxmyro
MOTBITKY Y€JIOBEKa KOMIIBIOTEP TOBOPHUT, Yrajai 4YeloBEeK WM HET, U B CIy4yae, €ClU YeJOBEK He
yrajain, 6oJiplIe UM MEHBIIIE 3araJJaHHOE YHMCIIO YHCciia, Ha3BaHHOTO yenoBekoM. Hanummmre Takyro
nporpammy. s BBoga mH(OpMaInuy 4eroBeKOM HUcmonb3yite pynkiuio input(). Ins BeiBoga -
print().
b. Peanusyiite mporpammy, urparoiiyro B urpy "VYramail 4mcio", HO YENOBEK M KOMITBIOTEP
MEHSIOTCS POJISIMHU.
[IpakTnueckoe 3ananue “Pa3Be1ouyHbIN aHATU3 TaHHBIX .
a. Haiinute nnTepecHsle TaHHbIE, C KOTOPBIMH BbI XOTUTE paboTaTh. PekoMeHTyeMble
pecypcesl: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs pabotaTs ¢ TAOJIMYHBIMU JAaHHBIMH B
HECKOJIBKO JIECSITKOB MPU3HAKOB (CTOJOI1I0B), HECKOJIBKO THICSY (CTPOK).
b. OnwumuTe, 9TO MPEACTABISIOT U3 ce0sl OTH JaHHBIE, KaKue MPU3HAKH, TI0YeMYy OHH BaMm
UHTEPECHBI.
C. [IpumenuTe K JaHHBIM TOIXOJSIINE METOAbI OYHCTKH (O0OphOBI ¢ BBIOpOCAMU U
MPOMYIEHHBIMU 3HAYECHUSIMU) U BU3yanu3anuu. CuenaiiTe BEIBOIBI.
d. Crenaiite BHIBOJIBI
[TpakTruyeckoe 3ananue “Perienune 3a1aun kiaccu(uKaluuy U perpeccuu’



a. Jlns maHHBIX W3 3a/JaHus 3 OMNpeNeNHuTe, KaKOW NpH3HaK BBl OyneTe OmpenemsiTh 0
octaibHBIM. UTO 3TO 3a 3a/1a4a: Ki1accu(DUKAINH WU PErPecCuu’?

b. [MoaroroBbTe  naHHBIE (OTMACIITAOUPYHUTE  KOJWYECTBEHHBIC W OMHApU3YHTE
KaTeropuajibHbIe IPU3HAKH ).
C. Pazbeiitu BEIOOPKY Ha 00YYarONIyI0 U TECTOBYIO.
d. OO0yunTe HECKOJIBKO METOJI0OB MAallMHHOTO 00y4YeHus (He MeHee TpeX, Hampumep, kNN,
RandomForests, MLP). CpaBHUTE KaueCTBO ATUX METOJI0OB HAa OOYYAIOIICH M TECTOBOW BHIOOpPKAX.
e. CrenaiTte BBEIBOIEI

5. [IpakTrueckoe 3aganue “PelieHue 3a1a4u KJIacTepU3aim .
a. JList naHHBIX U3 3aAaHust 3 cPOPMYTUPYITE 3a/1a9y KIIACTEPU3AIIHH.
b. OOyunTe HECKOJIBKO METO/OB KiIacTepu3aluu (HE MEHee JBYX, Hampumep, k-means,

DBSCAN). OObsicuure Bam BbiOOp. CpaBHUTE pe3yinbTaThl padOThl AITOPUTMOB, a TaKKe
MOJTyYCHHBIE PE3YJIbTATHI C PE3yJIbTaTaMU PAOOTHI METOIOB OOYUYEHHUS C YUUTEIIEM U3 3a/1aHus 4.
C. Crenaiite BHIBOOEI

5.2.4. TunoBble TeCTOBbIE BONMPOCHI /151 OLleHKHU chpopMupoBanHocTH komnerenuuu OINK-2.1
Bce Bonpockl ajibTepHATHBHbIE

1. Yto Takoe UCKYCCTBEHHbIN UHTEIIEKT?

® HCKyCCTBCHHHﬁ HUHTCJUICKT — 3TO IIporpamMmma HuJin YCTpOﬁCTBO, HMHUTHUPYIOLICC
HWHTCIICKTYAJIbHBIC CIIOCOOHOCTH YeJIOBEKa.
® HCKyCCTBCHHHﬁ HHTCIJIICKT — 3TO KI/I6ep'MCXaHI/I‘IeCKOG yCTpOﬁCTBO, HAIlOJIOBUHY —

YeJI0BEK, HaloJI0BUHY — MamuHa. [log HuM — GoeBoe 1maccu U3 THIEpCIuIaBa, YIpaBIseMoe
MHUKPOIPOILIECCOPOM, MOJTHOCTBIO OPOHMPOBAHHOE, OYEeHb IpouHoe. Ho cHapyxu — kuBas
4eJoBeYecKas TKaHb: MII0Th, KOKa, BOJIOCHI, KPOBb, BhIpAIllEHHBIE /1151 KHOOPIoB.

° NckyccTBEHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEMPOHHAs CETh, CIOCOOHASI K
00y4YEeHHIO U CaMOOOYUYEHHUIO.

2. Yto Takoe ciadblii HCKYCCTBEHHBIH HHTEIUIEKT?

° Cnalblil HICKYCCTBEHHBIM MHTEJUIEKT - 3TO MpOrpamMma, yCTPOMCTBO I MPOrPaMMHO-
anmnapaTHbIi KOMILIEKC, yMEIOLIas penaTh TOJIBKO HEKOTOPBIM KJIACC MHTEJUIEKTYaIbHBIX 3aa4.
° CrnalbIii MCKYCCTBEHHBIN HHTEIUIEKT - 3T0 Kubopr monenu ot T-800 mo T-888.

° CnaOplif MCKYCCTBEHHBIM HHTEIUIEKT - 3TO OJIHOCIIONHHAs HCKYCCTBEHHAsI HEHPOHHAS CETh.

3. UYro Takoe CHIIbHBIA NCKYCCTBEHHBIN HHTEIICKT?

° CuIIbHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 3TO IPOrpaMma, YCTPOUCTBO MU IPOrPAMMHO-
anmapaTHBIM KOMIUIEKC, IO CBOMM MHTEIUICKTYAIBHBIM CIIOCOOHOCTSIM HH B U€M HE YCTYIAroIIast
YEJIOBEKY.

° CuIIbHBIN UCKYCCTBEHHBIA MHTEJUIEKT - 3TO Kubopr mozaenu ot T-900 u BeIe.

° CuUnbHBINM UCKYCCTBEHHBIH MHTEIUIEKT - 9TO JI00ast rTy0oKasi HEWPOHHAS CETh, YMEIOIIast
pemath 3a7a4n KiacCu(UKAIMN U PETPECCHH.

4. Yo Takoe dKcmepTHas cucreMa’?

° DKcIepTHas CHCTEMa - 9TO MTPOrpaMMHasi CHCTEMa ITO3BOJISIONIAs PemiaTh 3a/1a4n
HCKYCCTBEHHOT'O MHTEIIJIEKTA C MOMOIIBI0 MPaBUII, CHOPMYITUPOBAHHBIX SKCIIEPTOM,
COCTABJISIIONTUX 0a3y 3HAHUM O MPEIMETHON 00IacTH.



° DKcnepTHas CUCTEMA - 9TO KOJUICKTHB YKCIIEPTOB B JAHHOM MPEIMETHOM 001acTH,
peiaromuxX MHTCJUICKTYAJIbHBIC 3a1a1H.
° DKcnepTHas CUCTeMa - 3TO UCKYCCTBEHHAs! MHOTOCIIOMHAS HEHPOHHAs CETh.

5. Uro Takoe MalmmMHHOE 00y4YeHHE?

° MamuHHOe 00y4eHue - 3TO MOAXO0]l B HCKYCCTBEHHOM MHTEIUIEKTE, OCHOBAaHHBIN Ha
HOCTPOEHHH MOJEJeH (PEHIaloINX IPaBUI) 10 TAaHHBIM.

o MammHHoe 00ydeHue - 3TO cucTeMa 00ydeHus! P MOMOIIM HH(POPMALIMOHHBIX U
JJIEKTPOHHBIX TEXHOJIOTHUI.

° MamuHHOoe 00y4eHue - TO IeJIeHANPaBIeHHOE 0ObEKTUBHOE OTPaKEHHUE
JCWCTBUTEIILHOCTH

6. UYro Takoe aHAIU3 JaHHBIX?

° AHaM3 TaHHBIX - 3TO U3BJICYCHUE 3aKOHOMEPHOCTEH M 3HAHUH U3 JIAHHBIX.

° AHanu3 IaHHBIX - 3TO MOAXO0]] B MAITUHHOM OOYUYE€HHUH, OCHOBAHHBIM Ha MCIOIb30BaHUHI
IyOOKUX HEMPOHHBIX CETeH.

° AHanu3 IaHHBIX - 3TO U3BJICYCHHE 3aKOHOMEPHOCTEH C MOMOIIBIO 3HAHUM,

c(hOpMYyIIMPOBAHHBIX SKCIIEPTOM.

7. Urto Takoe oOydJarorias BeIOOpKa?

° OO0yuaromas BEIOOPKA - 3TO HA00Op 0OBEKTOB (BXOJIOB) C U3BECTHBIM JIJISl KAXKI0TO O0BEKTa
3HAYEHHEM OTBETa (BBIX0J1a, METKH, 1I€JICBON IEPEMEHHOM ).

° OO6yuaromias BEIOOPKA - 3TO HA00p 00BEKTOB, KOTOPBIE MOJIB30BATEIh BEIOUPAET AJIsL CBOETO
00y4eHwusI.

° OO6yuaroas BEIOOpKA - 3TO HA00p 00BEKTOB, KOTOPHIE YEIOBEK yAaseT U3 0a3bl JaHHBIX
1151 9 (HEKTUBHOTO OOyUEHHS.

8. Uro Takoe oOyueHHe ¢ yaurTenem?

° OOydeHue ¢ yyuTeseM - 3TO OCTPOSHUE MOJIENU IO JAHHBIM.

° OOydeHHe ¢ yIuTeNIeM - 3TO PEIICHHE 33]1a4 ¢ TTIOMOIIHI0 HHTEIUICKTYaThbHOTO MTOMOIITHHUKA.
° OOydeHue ¢ yuyuTesneM - 3TO 3a7a4a pa3OrueHus JaHHBIX Ha TPYIIIbI MOX0XKHUX APYT Ha Ipyra
00BEKTOB.

9. Yro Ttakoe oOyueHue 6e3 yuurens?

° OO0yuenue 6e3 yuuTels - 3TO yCTAaHOBJIEHUE CTPYKTYPHBIX CBOMCTB HaOOpa 0OBEKTOB.

° OOyuenue 6e3 yuurens - 3T0 00ydyeHue yeroBeka Uil poOoTa IMOJIe3HbIM HaBbIKaM 0e3
HWHTCJUICKTYAJIbHBIX ITOMOIIITHUKOB.

° OOyuenue 6e3 yuuTens - 3TO 3a/1a4a ONpeIeIEHHUs 110 TaHHBIM KaTerOpHaIbHbIX 3HAYCHUH.

10. Yro Takoe kimaccudpuKranms’?

° Knaccudukanus - 370 3a1a4a 00yueHHs ¢ yuuTeaeM, B KOTOPOil OTBET - 3TO HOMEp KJiacca.
° Knaccudukanmus - 3170 3a1a4a onpeieeHus 10 JaHHBIM YHCITOBBIX 3HAUCHHH.
° Knaccudukanus - 310 3a1a4a 00yueHust 0e3 yuuressi, B KOTOPOi He0OX0MMO pa3OouTh

JAHHBIC Ha I'PYIIIbLI ITOXOXUX 00BEKTOB.

11. Yro Takoe perpeccus?



° Perpeccus - 3170 3a1aya 00yueHus C yuuTesaeM, B KOTOPOil OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIC (YHUCIIOBBIC) 3HAUCHUSI.

° Perpeccust - 310 3a71a4a, B KOTOPOil HEOOXOAUMO Pa3OUTh MHOKECTBO OOBEKTOB Ha IPYIIIIBI
MOXOXKHX JPYT Ha Ipyra OOBEKTOB.
° Perpeccust - 910 3a71a4a 00y4eHHUS C yUUTEIEM, B KOTOPOI HEOOXOMMO OIPEICIHUTH 110

JaHHBIM HOMCD KJIacca.

12. Yro Takoe Kiactepusamus?

° Knacrepuzanus - 310 3a7a4a 00y4eHus 0e3 yuuTelsi, B KOTOPOH HEOOXOIMMO pa3OuTh
JTaHHBIE Ha TPYIIIBI TOX0KUX O0BEKTOB.

° Knacrepuzanus - 310 331a4a 00y4eHUs C yUUTEIEM, B KOTOPOH HEOOXOMMO OIPEICITUTh
10 JJAaHHBIM HOMEp KJjiacca.

° Knacrepuzanus - 370 3a7a4a 00y4eHHUs C YIUTEIIEM, B KOTOPOW OTBETHI IPUHUMAIOT
KOJIMYECCTBCHHBIC 3HAUYCHMUS.

13. Yro Takoe nepapxuueckas KjiacTepusarus?

° Hepapxuueckas kiactepusanus - 3To 3aja4ya o0yueHus 0e3 yuyuTelis, B KOTOpou
HEO0OXOIUMO MTOCTPOUTH UEPAPXHUIO0 OOBEKTOB, B KOTOPOIl BEPIIMHE COOTBETCTBYET «KIIACTEPY,
coJIeprKallil Bce 00BEKTHI, U Ha KaX/10M YPOBHE Ka)K/Iblil KJIacTep pa30OuBaeTcs Ha JBa Uiu Oosee
MOJIKJIACTEPOB.

° Nepapxuueckas KiiacTepusanys - 3To 3ajja4a Kjiaccu(uKaluu, B KOTOPOH Kax bl O0BEKT
MO>KET UMETh HECKOJIbKO METOK.
° Hepapxuueckas KiiacTepusalys - 3T0 METOJI PELIEHUS 3a7aul KJIaCTepU3aluu C IIOMOILBIO

HepapXuu HEMPOHHBIX CETEH.

Caenyouiue BONPoChI MPeInoiaraioT BBOA YUcJ/a.
OTBet cneayer 3anucaTh B CKOOKaXx.

14. Poct JIETeN B rpymnmne ACTCKOro caga 3agacTcs CICAYOIUMHA 3HAYCHUAMU (B CM.)Z

118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

° Haiigure meauany ()
° Haiigure HuxHMA KBapTUIH ()
° Haiigure Bepxuuii kBapTuib ()

15. Bec neteii B rpyIime I€TCKOTO cajia 33/1aeTcsl 3HAYCHUSIMH (B KT):

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

) Beruncnute cpennee ()
° BEIUmCINTE HECMENIEHHYIO OLEHKY ucrepcnn 2 ()
° Ha ocHOBe HECMEIIIEHHOM OLEHKH JUCIICPCHH BBIYMCIIUTE OIIEHKY CPEIHEKBAAPATHIECKOTO

OTKJIOHEHUS S ()

16. Ha TectoBoii BeIOOpKe, coaepskaniert 2000 n300pakeHnit KOTUKOB 1 cobadek (950 KOTHKOB,
1050 cobauek), HelipoHHas ceTh coBepiimia 202 ommOku: 76 KOTUKOB ObLTH
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KiaccuuImpoBanbl Kak codauku, a 126 cobauek — kak KOTUKH. CUUTAs TIOJ0KUTEITbHBIM
KJ1acc co00aueK, BBIYUCIUTE METPUKHU:

Accuracy ()
Error ()
Precision ()
Recall ()
Fl-mepa ()

OTBeT OKpyrauTe 10 3 NMpaBUILHBIX HUQP MOCIE IeCATUYHON TOUKH.

6. YueOHO-MeTOIMUYECKOE U HH(POPMAIIMOHHOE 00ecniedeHne TUCIIUTTHHBI

a) OCHOBHasl TUTepaTypa:

1.

2.

A. Géron Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow:
Concepts, Tools, and Techniques to Build Intelligent Systems. 2nd Edition. O’Reilly Media.
2019. Pyc. nep. 1-ro uznanus: O. XKepon [Ipuknaanoe mammHHoe 00y4eHHE C TTOMOIIBIO
Scikit-Learn u TensorFlow. OOO [uanekTrka. 2018.

A.C. Miiller, S. Guido Introduction to Machine Learning with Python: A Guide for Data
Scientists. Pyc. mep.: A. Mrouiep, C. I'Buno Beenenne B MalmuHHOE 00y4YeHHE C TIOMOIIIBIO
Python. Bunesimc, 2017.

0) nomonHUTEIbHAS TUTEpaTypa:

1.

2.

G. James, D. Witten, T. Hastie, R. Tibshirani An Introduction to Statistical Learning with
Applications in R. Springer, 2013. https://faculty.marshall.usc.edu/gareth-james/ISL/

Pyc. mep.: I'. Ixxetimc, JI. Yutton, T. Xactu, P. TuOmmpanu Beenenue B craTucTuueckoe
oOyuenue ¢ npumepamu Ha s3pike R. JIMK Ilpecc, 2016.

T. Hastie, R. Tibshirani, J. Friedman. The Elements of Statistical Learning: Data Mining,
Inference, and Prediction. 2nd Edition. Springer, 2009 http://www-
stat.stanford.edu/~tibs/ElemStatLearn/

B) porpammHoe obecriedenne u HTepHeT-pecypesl:

1.
2.

3.

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

Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/

Google colaboratory colab.research.google.com

7. MaTepuajbHO-TeXHHYecKOe o0ecnieyeHne JMCIUIIIHHbI
[TomemieHuss NPEACTaBISIIOT COOOW yueOHbIE ayJUTOPUHU [AJs TPOBEIACHHUS Y4YeOHBIX 3aHSTUH,

MPEeyCMOTPEHHBIX MPOTrpaMMoi  (JIGKIIMOHHOTO THWIIA), OCHAIICHHBIE OOOpYJOBaHUEM U
TEXHUYECKUMH CPEJCTBAMU OOYUICHHUSI.

[TomereHus UIsi CaMOCTOSITENIbHOM pabOThl 00YyYarOIIUXCsl OCHALIEHBI KOMITBIOTEPHOM TEXHUKOH C

BO3MOXXHOCTBIO TMOAKIIOUEHUs: K cetn «VHTepHeT» M 00ecmedeHbl AOCTYIOM B 3JIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CpENYy.

[Iporpamma cocraBiena B coorBeTcTBuu ¢ TpedoBanusmu OC HHI'Y HampaBieHus moAroTOBKH
09.03.03 Ipuknanuas nHGOPMATHKA.
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