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1. MecTo qucuMIUIMHBI B cTpyKType OOII
HuctummHa siBisiercst pakynbratuBoM ®OT/1.04 Bpenenue B aHaM3 JaHHBIX U UCKYCCTBEHHBIN

HHTEIIEKT
Ne MecTO IMCHUIIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJI51 aBTOMATH4YECKOT0
Bapu I1aHe o0pa3oBaTeIbHOMU 3amoJiHeHus B KOHcTpykTOope PII/{
aHTa MporpaMmmMabl
1 OT/I. PakyabTaTUBbI Jucnumnmuua ®TJ.04 Bpenenue B aHaIM3 MAHHBIX H
HCKYCCTBCHHBIﬁ HUHTCIIJICKT ABJISICTCS (baKy.]'IBTaTI/IBOM B
OOII namnpasnenus noarotoBku 09.03.03 Ilpuxiannas
nH(popMaTuKa.
2. IlnaHupyemble pe3yabTaThbl 00y4eHHs MO JUCHHUILIHHE, COOTHEeCEeHHbIE ¢
IVIAHUPYEMBIMH pPE3yJbTaTaMHU O0CBOCHUSA 06p330BaTeJ'[bH0ﬁ MMporpaMmbl
(KOMIEeTeHIUAMH M HHIMKATOPAMH A0CTHKEHHsI KOMIIEeTEHIIH )
dopmMmupyembie IInanupyemMsble pe3yJbTaThl 00yUeHHs 0 AUCHHILINHE (MOYJII0), B HanmeHoBanue
KOMIeTeHIuu (Ko, COOTBETCTBHH C MHIHKATOPOM JOCTHKEHHS] KOMIIETeHIINI OLIEHOYHOT0
COJZICp)KaHHue NuaukaTop qocTu:KeHus Pe3yabTaThl 00yueHust cpeacrsa
KOMIIETCHIIVH) KOMIIeTeHIHN™ M0 JUCIUILIHHE
(xon, comepkaHre MHIUKATOPA)
OIIK-2. Cmocoben | OIK-2.1. HemoHcTpupyer | 3Haer cospemennsle | Cobecedoganue
MOHMMATh NPUHIUIBI | 3HAHHE MPUHIMIOB  paboTel | WH(MOpPMAIMOHHBIE TexHoJIoruu u | Tecm
paboTsI COBPEMEHHBIX Kiaccudukamo MIPOrpaMMHBIX
COBpeMeHHLIX I/IH(bOpMaI_[I/IOHHI)IX TeXHOJ’IOFHﬁ Cpe,[[CTB nu BO3MOXHOCTHU ux
nH(OpMaLMOHHBIX U MPOTrPaMMHBIX CPEICTB, B TOM | NPHUMECHEHHA s peleHus
TeXHOJ’IOFI/Iﬁ u qucje OTCYCCTBCHHOTO HpaKTI/I‘IECKI/IX 3aga4, B TOM 4YHUCJIC
HpOFpaMMHLIX HpOI/I3BOI[CTBa OTCYCCTBCHHOI'O HpOI/I3BOI[CTBa l'[pI/I
CPEJICTB, B TOM YHCIIE peleHnn 3a1a49 npoheCcCUOHATBHOM
OTEYECTBEHHOTO OIIK-2.2. JleMoHCTpUpYET | AEsITEeNbHOCTH
MPOU3BOJICTBA, U | yMmeHue MIPUMEHSTh
HCIIOJB30BaTh UX | COBpEMEHHbIC YMeeT HaXOIUTh U AHAJIU3UPOBATH
OpU pelICHUH 3a1ad | WHPOPMAIMOHHBIE TEXHOJIOIMU | TEXHHYECKYI0 JOKYMeHTauuio 1o | IIpaxmuueckoe
npodeccroHanbHO#M M TpOrpaMMHBIE CPEJICTBA, B | HCIIOJIH30BAHHIO NPOTPaMMHOIO | 3a/IaHUE
JIEATENBHOCTH TOM 4YHCJIE€ OTEYECTBEHHOIO | CPEJCTBa, BBIOHpATh u
HpOI/I3BOI[CTBa, JJIA peI_HeHI/IH UCIIOJIB30BaTh HeO6XOI[I/IMI)Ie
3a7a4 npodeccroHaNbHON (GYHKIMH TPOTPAaMMHBIX CPEACTB
JCATCIIBHOCTH. JJIA peIHeHI/IH KOHerTHOﬁ 3aga4du
OIIK-2.3. JemoHCTpHpYyeT HUmeer MPAKTUIECKUMA ONBIT | [Ipakmuueckoe
HaJIMYKe MPAKTHYECKOrO OIbITa | MPUMEHEHHS COBPEMEHHBIX | 33j1aHKE
petieHust 3a7a4 | WH(GOPMAIMOHHBIX TEXHOJIOTHA U
npodeccroHabHO#M MPOTPAaMMHBIX ~ CPEICTB, B TOM
JIEATEIbHOCTA C TNPUMEHEHHEM | YHCIe 0TE€YECTBEHHOI'O
COBPEMEHHBIX MPOU3BOJICTBA, TPU PEIICHUH 3a/a4
UH()OPMAMOHHBIX TEXHOJOTUH | MPOPEeCCHOHATBHON ESTENbHOCTH
U IIPOTrPaMMHBIX CPEICTB, B TOM
yucie OTEYECTBEHHOIO
POM3BOJICTBA.
3. CrpyKTypa u coaep:kaHue THCHUNINHBI

3.1 TpyaoeMKOCTh AUCHHILINHBI

OuHo-3204Has popma o0yueHUs

O01mast Tpy10eMKOCTh

13ET

YacoB 110 yueOHOMY IUIAHY

36

B TOM YHUCJIC




ayINTOPHBIE 3aHATHS (KOHTAKTHas padora):

- 3aHATHS JeKIHOHHOI0 THIIA 8

- 3aHSITHSI CEMHUHAPCKOI0 THIA 8
caMocTosiTeIbHAsA padoTa 19
KCP 1
IIpoMe:kyTouHasi aTTECTALMSA 3ayeT

3.2. Conep:kaHue TUCHHUIINHBI

B oM uncne
HaumeHoBaHMe M KpaTKoOe coiepiKaHue Pa3/iesioB U TeM Konrakrnas pabdora (padora g _
AMCUHILIHHBI (MOY.1s1), B BO B3aHMO/IelCTBHH C S 3
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1. ITocTaHOBKU U HpUMEPHI 33724 1 1
2. Beezienue B 1361k Python 2 2
3. OmmcatenbHas CTAaTUCTHKA M Pa3BEAOYHBIN aHAIN3 4 2
JIAaHHBIX
4. 3amaun KITacCUPUKAIMA U PETPECCH 4 2 2
5. 3ajaun 06yueHns 6e3 yunTes 4 2 2
Texyumii kouTpoib (KCP) 1
Uroro 36 8 8 17 19
IIpoMeskyTouHasi aTTecTalMA: 32a4éT

3aHATHSI CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM 4Hclie B (popMe MPaKTUYECKOM MOATOTOBKHU.

[TpakTHdeckasi MOArOTOBKA HaMpaBieHa Ha ()OPMUPOBAHKE U PA3BUTHE 3HAHUI, YMEHHI U HaBBHIKOB
MPUMEHEHUST COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH, B TOM YHCJE OTEUYECTBEHHOTO
MIPOU3BOICTBA, IPU PEIICHUH 3aJ1a4 MPOo(hHeCCHOHATBHOM 1eATeTbHOCTH.

TCKyn.IHﬁ KOHTPOJIb YCIICBACMOCTU PCATIUIYCTCA B (I)OpMC CO6CCC,Z[OBE[HI/ISI n Mo pe3yybTaTaM
BBITIOJTHCHHA MMPAKTHUYCCKUX pa60T.

4. Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOM padoThl 00y4YAKOIIUXCS
CamocrosiTenpHas paboTa CTyJeHTa NMPU U3yYEeHUH JUCIHUIUIMHBI «BBeleHre B aHANW3 JaHHBIX U

I/ICKyCCTBeHHBII\/'I HHTCIIJICKT)» BKJIIIOYACT BBIMMOJIHCHUC NPAKTHYCCKHUX SallaHI/Iﬁ o KOHTPOJIEM
npenoaaBaresd U MOATrOTOBKY K 3a4CTYy.

KOHTpOJ’IBHI)Ie BOIIPOCBI W MPAKTUYUCCKHUE 3adaHuA I HTPOBCACHHA TCKYHICITO KOHTPOJIA H
HpOMe)KYTO'-IHOI\/'I aTTeCTaluy 110 UTOraM OCBOCHHUA JUCIHUIIIIMHBI IPUBCACHEI B II. 5.2.

5. @DoH/1 OLIEHOYHBIX CPEACTB Il POMEKYTOYHOIN ATTECTALMH 10 JUCIUIJIMHE
(MoayJ110), BKJIIOYAIOIIHIA:
5.1. Onucanue MKAaJ OlleHHBAHHUS Pe3yJbTATOB 00YyUYeHHUS MO TUCUMUILINHE

| YpoBeHb | Ilxana oueHnBaHus chopMUPOBAHHOCTH KOMIETEHIUI




chopmupoBa
HEYOBJIETB | YIOBJIETBOP O0YEeHb
HHOCTH IJ10X0 XO0po1Io OTJIMYHO NMPeBOCXOTH
OpUTEIbHO HTEJILHO X0po1Io
KOMIIETEeHIH 0
71
(uHaMKaTOpa
JOCTHKEHU s He 3aureno 3a4TEHO
KOMIETEeHIH
i)
OtcyTcTBHE YpoBeHb
3HaHUH 3HAHUU B
TEOpeTHHecK | YpoBeHb o0BeMme, YpoBeHb
oro 3HI;HHﬁ MuHuManeH | 3HAHHUH B COOTBETCTBYIO | YPOBCHB 3HAHUH B
Marepuana. . 0 o0neMe, IeM 3HAHHH B o0BeMme,
HeBo3moxu O JIOTTYCTUMBIN | COOTBETCTBYIO | IpOTpaMme o0BeMme, MPEBHIIAI0
SHanms OCTh X YpOBEHb IEeM IMOArOTOBKH. COOTBETCTBY | IIEM
— OLIEHUTH T — 3HAHHUH. porpamMmme Jormymeno FOILIEM poTpaMmy
MTOJTHOTY I/i)MeJ'II/I * | HomymeHo IIOJITOTOBKH. HECKOJBKO porpamMme IOJITOTOBKH.
3HAHMUI MECTO MHOTO Homymeno HECYIIESCTBEHH | MOJTOTOBKH,
BCJIEZICTBHE FOVELIE HETpyOBIX HECKOJIBKO BIX OIIMOOK oe3
OTKa3a 4 OIOOK. HEeTpyOBIX OIIHOOK.
OIIHNOKH.
oOyuarorier OmIuOoK
ocs OT
OTBETA.
OrcyTtcTBHE IpoxemoreT IIponemonctp | IlpomemoncTp [Iponemonct
MHHUMAIBH | o 1/11) OBAHDL UPOBaHBI BCE HpPOBaHbI BCE IIpogeMOHCT | pUPOBAHEI
BIX YMCHHH. P prp OCHOBHBIE OCHOBHEIE PUPOBAHEI BCE
peleHIH OCHOBHEIE
HeBo3moxu YMCHUS. YMCHHSL. BCE OCHOBHBIE
CTaHIOApTHHI | YMCHUS.
0OCTh Pemensl Bce Pemensl Bce OCHOBHBIE YMCHHSL.
X 3a7a4 He Permensr
OLIEHUTH OCHOBHBIE OCHOBHBIE YMCHHSL. Pemmensl Bce
MIPOJEMOHCT | THUIIOBEIC
HaJINYHE. 3a71a4M C 3a7a4M C Pemensl Bce | OCHOBHEIE
Ymenns N PHUPOBAHEI 3a71a4M C
—_ YMECHHI HETpyOBIMU OTIEIbHBIMHU OCHOBHBIE 3a71a4U.
OCHOBHbBIE HETpyOBIMU
BCJIEJICTBHE OIIIMOKAMH. HEJI0YETaMHU. 3a1a4u 0e3 BrimonHeHb!
YMEHHS. ouMOKaMu.
OTKa3a BrimosHeHs! BrimosHeHBI OIIHOOK. BCE 3aJlaHus
Nmenn BrimosHeHbI
oOyuarorer BCE 3a7aHus, B | BCE 3aJaHMsl, B | BLINOJHEHEI | B IIOJIHOM
MECTO BCE 3aJIaHus,
ocs OT ITOJIHOM IMOJIHOM BCe 3a7aHus | o0beMe ¢
rpyobie HO HE B
OTBETA. o0BeMe, HO o0beMe, HO B MOJTHOM MIpUMEHEHNE
OIIHNOKH. MOJIHOM
obneMe HEKOTOPBIE C HEKOTOPHIE C oObeMe. M DJIEMEHTOB
) HEJI0YETaMHu. HEIOYETaMHu. TBOPUYECTBA.
OtcytcTBUE Hou
3JIeMEHTapH fmeHHH Nmeercs IIponemonctp [Iponemoncr
oro Ic)TaHz[a i | MYHMMQIBH | HpOBaH [IpomemoncTp | pEpoBaH [IponemoncT
TPaKTHYECK | saaatfﬂe BIif YPOBEHb | MPAKTHYECKUI | UPOBaH MPaKTUYeCK | pUPOBaH
Or'0 OIIBITA. HPOIEMOHCT MPAKTUIECK | OMBIT MPAaKTUYCCKUH | W OIBIT TBOPYCCKHIA
Hannuue HeBo3MoxH 5 OBAHLL Or'o OIbITa pelIeHus OIIBIT pereHust MOAXO0 K
IIPAKTUYECKOT | O OLECHHTH E EKTI/I‘ICCK LISt CTaHIAPTHBIX | PELICHHUS HECTAHIAPTH | PEIICHHIO
0 OIbITA HaJInyue ng — peleHust 3a1a4 ¢ CTAHIAPTHBIX | BIX 33134 HECTaHIAPTH
MIPaKTUIECK Vvenn ’ CTaHIApPTHBl | MUHUMAIbHBI 3a1a4 6e3 0e3 ommOOK | BIX 3a/Jad4.
Oro OIbITa MECTO X 3aj7a4 C MH OIIMNOO0K 1 "
BCJIEJICTBHE VLI HEKOTOPHIMH | HEI0YeTaMHU HEI0YETOB. HEIOYETOB.
OTKaza Py HEJI0UYEeTaMHU
OIIMOKH.
oOyugaromier
ocs OT
OTBETA.
IIIka/1a OEeHKHN NPU MPOMEKYTOYHOM aTTEeCTAllUH
Onenka YpoBeHb NOATOTOBKH
IIpeBocxonno Bce komneTeHIMY (YacTH KOMIIETCHIUH), Ha (hOPMUPOBAHHE KOTOPHIX

HampasJicHa JUCHUITINHA, C(i)OpMHpOBaHLI Ha YpPOBHC HC HUKEC




«IIPEBOCXOOHO»

OTIN4YHO

3ayTeHo

Bce kommereHnmu (4acTH KoMIeTeHIWil), Ha (OpMHpOBaHHE KOTOPBIX
HarpaBjeHa AUCIMIUINHA, COPMUPOBAHBI HA YPOBHE HE HMXKE OTIUYHOM,
Opu 3TOM XOTs OBl OJHA KOMIIETEHIMs c(OpMHpPOBaHa Ha YpPOBHE
COTITMIHO

OueHb XOpo1I0

Bce kommereHuum (dacth KoMIeTeHUMWil), Ha (OPMHUPOBAHUE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI Ha YPOBHE HE HIXKE «OYEHb
XOPOIIOY», IPH 3TOM XOTs ObI OHA KOMIIETEHIHUs C(hopMHpPOBaHa Ha YPOBHE
«OYCHD XOPOLIO»

Xopoio

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
HalpaBlicHa JIHUCLUUIUIMHA, c(HOPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOILIO»,
OpH 3TOM XOTS OBl OXHAa KOMIICTEHLHS c(HOPMHpPOBaHA Ha YpPOBHE
«XOPOILIO»

YI[OBJ'ICTBOpI/ITeJ'IBHO

Bce xomnereHumu (4acTH KOMIICTEHIMI), Ha ()OPMHPOBAHHE KOTOPBIX
HanpapjeHa JAWCHMIUIMHA, CGOPMUPOBAHBI Ha ypPOBHE HE HIDKE
«yIOBICTBOPHUTEIIFHO», IPH 3TOM XOTd OBl OJHAa KOMIIETEHIUS
chopMHpOBaHa Ha YPOBHE «yAOBIECTBOPUTEIHEHO

HeynosnerBopurenbHo

He 3aureno

Xorss OBl omHa  KOMIIETEHIHs  c(OpMHpOBaHA HAa  YPOBHE
«HEYZOBJICTBOPUTEIBHO», HU OFHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
YPOBHE «IIIIOX0»

IInoxo

Xotst OBl OZTHA KOMIIETEHINSI C(HOPMUPOBAHA Ha YPOBHE «IIJIOX0)

Kputepnii oneHUBaHNs 0TBETOB HA THIIOBbIE KOHTPOJIbHbIC BONPOCHI VIS COOECeIOBAHUA U

BOIIPOCHI K 3a49€TYy

Pe3yJ'IBTaTI:>I OTBCTa

OrueHka

CryzaeHT aan pa3BepHYTHIH OTBET Ha BCE BOTPOCHI. 3a4TEHO

HEpa3BEPHYTHII OTBET HAa BCE BOIIPOCHI.

CTyZ[GHT OTBETUJI TOJIbBKO Ha YaCTb BOIIPOCOB WJIM JaJl | HC 3a4YTCHO

Kpurepuii oueHuBaHUS NPAKTHYECKUX 3a1aHHUH

Pe3ynbrarel paboThl

Onenka

3a7aHui, KOJ ¥ pe3yibTaTbl paboThI
IpenogaBaTenio.

o0beMe U B CpOK. OmnucaHue BCEX JTAOB BEHITOJIHCHHS

Bcee MMPAKTUYCCKUC 3aTaHuA BBIIIOJIHCHBI B ITIOJIHOM | 3a4TCHO

IpeaCTaBJICHBI

Brimonnensl He  Bce MMPpaKTU4YCCKUeC

paboTaeT HEKOPPEKTHO, PE3YJbTATHI

BBITIOJIHEHBI HE B IOJHOM 0ObeMme (IpPelCTaBIeHO He
MOJIHOE OIMCAaHWE DTAIOB BBHINOJHEHUS 3aJaHuil, KOx
paboTsl HE

3aJaHusg MM | HEC 3a4YTCHO




MIPEICTaBJICHEI MIPETIOIaBATEIIO).

IIkaja oueHKHU pe3yJIbTaTOB TECTHPOBAHUS

Bbanabl, % | Onenka chpopMHpOBaHHOCTH
KOMIIeTeHI[UH
80-100 3a4TECHO
0-79 HE 3a4TCHO

5.2. TumnoBble KOHTPOJIbHBIE 32IaHUSI HJIH HHbIE MaTepHaJIbl, HeOOX0IMMBbIE J1JIs1
OlleHKH Pe3y/IbTATOB 00y4eHus!

5.2.1. KoHTpOJIbHBbIE BONPOCHI

Bompoc Kon xomnereHmm
1. Yro Takoe MCKYCCTBEHHBINH HHTEIUIEKT? OIIK-2
2. Yro Takoe cnaOblii (CIENMATM3UPOBAHHBIA WM  IPHUKIAIHOMN) OITK-2
UCKYCCTBEHHBIN UHTEIIEKT?
3. Uro TaKkoe CHIIbHEI MCKYCCTBEHHbIH HHTEIIEKT? OIIK-2
4. Yro Takoe 3KcriepTHAs cuctema? OIIK-2
5. UYro Takoe MammHHOE 00y4eHHe? OIIK-2
6. UYto Takoe aHANHU3 JAHHBIX? OIIK-2
7. Yro Takoe oOydeHue ¢ yaurenem? OIIK-2
8. Yro Takoe obGyuaromnias BbIGOpKa? OIIK-2
9. Yro Takoe obyuyeHue 6e3 yuurens? OIIK-2
10. Yro takoe knaccudurarms? OI1K-2
11. Yro Takoe perpeccus? OIIK-2
12. Yro takoe knacrepusanms? OIIK-2
13. Yro Takoe nepapxuueckas KiacTepu3arys’? OIIK-2

5.2.2. TunoBble KOHTPOJIbLHBIE BONMPOCHI 1JIs1 co0ece0BAHUSA JJsl OLeHKH COPMHPOBAHHOCTH
rkomnerenuuu OITK-2.1

Ha CO6CCC,Z[OBE[HI/II/I MMPOBEPACTCA, KaK CTYACHT OCBOWJI OCHOBHBIC ITOHATHUA. On JOJIKCH YMCTh 1aBaTb
paSBCpHYTBIﬁ OTBCT Ha CJICAYIOIIKUC BOIIPOCHI.

1 Uto Takoe UCKYCCTBEHHBIN MHTEIIIEKT?

2 Urto Takoe ciaabplii (CrernuaiIn3upOBaHHbIN HIIA TPUKIIATHON ) HCKYCCTBEHHBIN MHTEIIIIEKT?
3. UYro Takoe CUIbHBINA UCKYCCTBEHHBIN MHTEIUIEKT?

4 Uro Takoe rirybokoe o0yueHue?



15.

Urto Takoe sKcnepTHas cucrema?

Urto Takoe MammHHOE 00y4deHHe?

Urto Takoe aHaIU3 JaHHBIX?

Urto Takoe oOydueHue ¢ yuureaem?

Yro Takoe oOyuaromias BbIOOpKa?

Urto Takoe o0yueHue 6e3 yuurens?

Uro Takoe kinaccudukanms’?

Urto Takoe perpeccusi?

Urto Takoe Ki1actepusaius?

Uro Takoe nepapxuueckas KiacTepusarus?
OcHoBHbIE OMOTMOTEKN U MPOTPaAMMHBIC CPEICTBA JJIs PEIICHHS 3a/1a4 aHalu3a JaHHBIX U

MAallIMHHOI'O 06y‘IeHI/IH.

5.2.3. TunoBble NpaKTHYECKHE 321aHUA 1JI51 OLeHKH copmupoBanHocTu KomneTreHunu OIIK-
4.2, OIIK-4.3

[IpakTuyeckue 3aanus HaMpaBJIeHbl Ha HOPMUPOBAHKE U KOHTPOJIb Y OOYJaIOUIHXCSl KOMITETCHIINI

OIIK-2.2, OIIK-2.3. [IpakTuyeckue 3aaHus BBITIOIHAIOTCA B BUJE Jupyter-HoyTOyKa U MpeICTaBIsIeT

coOoi AOKYMCHT, coz[epn(amnﬁ OIMHCaHuC BCCX I3TAIIOB BBIIIOJIHCHUA pa6OTBI, KOZH, pE€3yJIbTaThl 1

BBIBOJBbI.

1.
2.

Occe “Moe nmobuMoe MpUIoKEHUE, UCIOB3YIONIEe TEXHOIOTHIO UCKYCCTBEHHOT'O HHTEIIJIEKTa”
[IpakTuueckoe 3aganue “IIporpamma Ha Python “VYranaii uncno”.
a. Hamucate mporpamMmy, KoTopass ymeeT HrpaThb C 4YEJIOBEKOM B HIpy ‘“Yragail umcno”.
[Iporpamma 3araaeiBaet ciyyaiino unciio ot 1 g0 100. YenoBek nomkeH yraaats ero. s 3Toro on
JieJ1aeT HECKOJIbKO (He Oosiee 7) MOMBITOK, Ha3bIBasi KAKOE-TO YHMCIIO B 3TOM Auana3oHe. Ha kaxnyro
MOTBITKY Y€JIOBEKa KOMIBIOTEP TOBOPHUT, YraJal YeloOBEK WM HET, U B CIy4yae, €ClIU YEJOBEK He
yrajai, 0oJblIe UM MEHBIIIE 3araJJaHHOe YKCIIO YKcia, Ha3BaHHOTO yenoBekoM. Hanumure Takyro
nporpammy. s BBoga mH(OpMaIuyM 4eroBeKOM HUcmonb3yite pynkiuio input(). s BeiBoga -
print().
b. Peanusyiite mporpammy, HUrparoiiyio B urpy "VYramaii umcio", HO YEIOBEK M KOMITBIOTEP
MEHSIOTCSL POJISIMH.
[IpakTnueckoe 3ananue “PazBeouyHbI aHATU3 TAaHHBIX .
a. HaiinuTe nHTepecHble TaHHbIE, C KOTOPBIMU Bbl XOTUTE paboTaTh. PekomeHnyemble
pecypcsr: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs pabotath ¢ TAOJIMYHBIMU JAaHHBIMH B
HECKOJIBKO JIECSITKOB MPU3HAKOB (CTOJOI1I0B), HECKOJIBKO THICSY (CTPOK).
b. Onummre, 4YTO NPEICTABISIOT U3 ce0s ATH JlaHHBbIEe, KaKUe MPU3HAKHU, [TI0YEMY OHU BaM
WUHTEPECHBI.
C. [IpumeHuTe K JaHHBIM TOJIXOJSIINE METOAbI OYHCTKH (OOphOBI C BBIOpOCAMU U
MPOMYIIEHHBIMH 3HAYEHUSIMU ) U BU3yanu3anuu. Caenante BbIBOJBI.
d. CrnenaiiTe BEIBOABI
[IpakTueckoe 3ananue “Pemenue 3agaun kiaccuduxauy u perpeccun’”
a. Jns naHHBIX M3 3aJaHus 3 ONpeNeNuTe, Kakoil NMpU3HAaK Bbl OyAeTe OomnpeAensiTh IO
oCcTaJIbHBIM. UTO 3TO 3a 3a/1a4a; KiIacCU(pUKAINK WA perpeccun’?
b. [TogroToBeTe  maHHblE  (OTMACIITAOMPYWTE  KOJNMYECTBCHHBIE W OWMHApHU3YHUTE
KaTeropuaJIbHbIE IPU3HAKH).
C. Pazbeiitu BEIOOPKY Ha 00YYAIONIYIO0 U TECTOBYIO.



d. OO0yunTe HECKOJBKO METOJIOB MallTMHHOTO 00ydeHus (He MeHee TpeX, Hampumep, kNN,
RandomForests, MLP). CpaBHuTE KauecTBO 3TUX METOAOB Ha 00yUaroield U TeCTOBOI BHIOOPKAX.

e. Crenaiite BbIBOJIbI
o. [IpakTnueckoe 3aganue “Pemenue 3axaun Kiacrepusanuuy’”.
a. Jnis manHbIX U3 3a1aHust 3 chopMyIHpyiTe 3a7auy KIacTepH3aIHH.
b. OOyunTe HECKOJIBKO METOJOB KiacTepu3aluu (HE MEHee JBYX, Hampumep, k-means,

DBSCAN). OO0bsicaute Bam BbIOOp. CpaBHUTE pe3yibTaThl pabOThl AJTOPUTMOB, a TaKKE
MOJIy4YEHHBIE PE3YJIbTATHI C pe3ybTaTaMu pabOThl METOJIOB OOYUYECHHS C YUUTEIEeM U3 3a/1aHud 4.
C. CpenaiTe BBIBOIBI

5.2.4. TunoBbie TeCTOBbIE BOMPOCHI 151 OlleHKH chopmMupoBanHocTn kommnerenun OIK-2.1
Bce Bonpochl ajibTepHATHBHBIE

1. UTo Takoe MCKYCCTBEHHBIM UHTEIUIEKT?

° HcKyCcCTBEHHBIN MHTEIIEKT — 3TO IPOrpaMma WM yCTPOMCTBO, HMUTHPYIOILIEE
WHTEJJIEKTyaJIbHbIe CIOCOOHOCTH YeJIOBEKa.
. HckyccTBEHHBIN MHTEIJIEKT — 3TO KHOEP-MEXaHUYECKOE YCTPOMCTBO, HAIOJIOBUHY —

4eJI0BEK, HAMoJIOBUHY — MaiiuHa. [Tog HuM — GoeBoe 11accu U3 rumnepcerliaBa, yrpaBisieMoe
MHKPOIIPOLIECCOPOM, TMOJHOCTBIO OPOHUPOBAHHOE, O4YEHb IIpouHoe. Ho cHapyxu — kuBas
4eJI0BeYeCKas TKaHb: MJIOTh, KOKa, BOJIOCHI, KPOBb, BhIpAIllEHHbIE /1151 KHOOPIOB.

. HckyccTBEHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAs CETh, CIOCOOHASI K
00y4YEHHIO U CAaMOOOYUEHHIO.

2. Yto Takoe ciadblii HCKYCCTBEHHBIH HHTEIUIEKT?

° Cnalblil HICKYCCTBEHHBIM MHTEUIEKT - 3TO MPOrpamMma, yCTPOMCTBO WM MTPOrPaMMHO-
anmnapaTHbIi KOMILIEKC, yMEIOUIas penarh TOJIBKO HEKOTOPBIM KJIACC MHTEJUIEKTYalIbHBIX 3a/1a4.
° CrnaObIii MCKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr mosenu ot T-800 mo T-888.

° CnaOblif MCKYCCTBEHHBIN HHTEIUIEKT - 3TO OJIHOCIONWHAs UCKYCCTBEHHAs! HEHPOHHASI CeTh.

3. UYro Takoe CHMIIbHBIA NCKYCCTBEHHBIN HHTEIICKT?

° CHnbpHBINA UCKYCCTBEHHBIN MHTEIUIEKT - 9TO IPOrpaMMa, YCTPONCTBO MJIM IPOTrPaMMHO-
anmnapaTHbIM KOMILIEKC, 10 CBOMM MHTEJIEKTYaJIbHBIM CIIOCOOHOCTSIM HU B YEM HE yCTyMarolas
4EJI0BEKY.

° CunbHBIA UCKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr mozenu ot T-900 u Beiie.

° CubHBIM UCKYCCTBEHHBIN MHTEIJIEKT - 3TO JIF00ast riry0oKast HepOHHAs CeTh, yMEIoIas
pelarh 3aJa4u KI1acCu(pUKaIK U Perpeccuu.

4. Yo Takoe dKcmepTHas cucrema?

° DKcIepTHas CHCTEMa - 9TO MPOrpaMMHasi CHCTEMa ITO3BOJISIONIAs pelaTh 3a/1a9n
HCKYCCTBEHHOT'O MHTEIIJIEKTA C MOMOIIBIO MPaBUII, CHOPMYIUPOBAHHBIX SKCIIEPTOM,
COCTABJISIIONTUX 0a3y 3HAHUM O MPEMETHOMN 00IaCTH.

° DKcIepTHas CUCTEMa - 3TO KOJJIEKTHB 9KCIIEPTOB B JAaHHOM MpeIMeTHOH obacTu,
peLIaoIIUX UHTEIUIEKTYalbHbIE 3a1a4H.
o DKcnepTHas CUCTEMA - 3TO UCKYCCTBEHHAs! MHOTOCIIOMHAsI HEHPOHHAS CETh.

5. Yto Takoe MammHHOE 00y4YeHHE?



° MamuHHOe 00y4eHue - 3TO MOAXO0]l B HCKYCCTBEHHOM MHTEIUIEKTE, OCHOBAaHHBIN Ha
HOCTPOCHUU MoJelel (peLIarouX MPABUI) O JAHHBIM.

o MammHHOoe 00ydeHue - 3TO cucTeMa 00ydeHus! P MOMOIIH HHPOPMALMOHHBIX U
3JIEKTPOHHBIX TEXHOJIOTUH.

° MaimmHHOe 00yueHHe - 3TO LIEIEHANPABICHHOE 00bEKTUBHOE OTPAKCHUE
JeHCTBUTEIILHOCTH

6. UYro Takoe aHAIN3 JaHHBIX?

° AHanu3 JaHHBIX - 3TO U3BJIEUYEHNE 3aKOHOMEPHOCTEN 1 3HAaHUM U3 JAHHBIX.

° AHanu3 JaHHBIX - 9TO MOAXOJ B MALIMHHOM O0OYy4€HUH, OCHOBaHHBIM Ha MCII0Jb30BaHUU
I1yOOKHMX HEMPOHHBIX CETEH.

° AHanu3 JaHHBIX - 9TO U3BJIEYEHHUE 3aKOHOMEPHOCTEH ¢ MOMOILBIO 3HAHUH,

c(hopMyTUPOBaHHBIX IKCIIEPTOM.

7. UYro Takoe oOyyaroias BeIOOpKa?

° OOyuaromiasi BEIOOPKaA - 3TO HA00p 0OBHEKTOB (BXOJIOB) C U3BECTHBIM JIJISI KAXKJIOTO OOBEKTA
3HAYCHUEM OTBETa (BBIXOJA, METKH, I[EJICBOM MTEPEMEHHOM ).

° OO0yuarorniasi BRIOOPKaA - 3TO HA00p 00BEKTOB, KOTOPHIC MOJIB30BATEIh BEIOUPAET JJIsSI CBOETO
o0OyueHusl.

° OO0yuaroriast BRIOOpKa - 3TO HA0Op 00BEKTOB, KOTOPHIC YEIIOBEK yAAseT 13 0a3bl JaHHBIX
11t 5 PEeKTUBHOTO 00YUECHHUS.

8. Uro Takoe oOyueHHe C yuuTenem?

° OOydeHue ¢ yYuTeleM - 3TO IOCTPOSHUE MOJIENU IO TAHHBIM.

° OOydeHHe ¢ yIUTeIIeM - 3TO PEIICHHE 33]1a4 ¢ TTOMOIIBI0 HHTEIUICKTYaThbHOTO MTOMOIITHHUKA.
° OOydeHue ¢ yuyuTeseM - 3TO 3a/a4a pa3OrueHus JaHHBIX Ha TPYIIIbI MOX0XKHUX APYT Ha Ipyra
00BEKTOB.

9. Uro Takoe oOy4ueHHE O3 yuuTes?

o OO0yuenue 6e3 yuuTens - 3TO yCTAaHOBIIEHHUE CTPYKTYPHBIX CBOMCTB HaOOpa 0OBEKTOB.

° OO6yueHnue 6e3 yaurens - ’To 00yueHue YesIoBeKa Wik podboTa MoJie3HbIM HaBbIKaM 0€3
MHTEIIEKTYaTbHBIX TTOMOIIIHUKOB.

° OOyuenue 6e3 yauTess - 3To 3aja4a ONpeIeTCHUS 10 TaHHBIM KaTerOpHAIbHBIX 3HAYCHUH.

10. Yro Takoe knaccudukanms’?

° Knaccudukanus - 370 3a1a4a 00ydeHUs ¢ yduTeaeM, B KOTOPOH OTBET - 3TO HOMEp KJlacca.
° Knaccudukanus - 370 3a1a4a onpeie’eHus Mo JaHHBIM YUCIOBBIX 3HAYCHHI.
° Knaccudukanms - 970 3agada 00yueHus 6e3 yuuTesns, B KOTOPOi HE00X0IMMO pa3ouTh

JAaHHBIC HA T'PYIIIILI [TOXOKUX 0OBEKTOB.

11. Yro Takoe perpeccusi?

° Perpeccus - 310 3a71aua 00y4eHUs C yUuTesIeM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJMYECTBEHHBIC (YMCIIOBBIC) 3HAUCHUS.

° Perpeccus - 310 3a7a4a, B KOTOPOH HEOOXOIUMO pa3OUTh MHOKECTBO OOBEKTOB Ha I'PYIIIIEI
MOXO0XKUX JIPYT HA Jpyra 0ObEKTOB.

° Perpeccus - 310 3a7a4a 00y4eHuUs C yuuTesneM, B KOTOPOi HEOOXOMMO OIPEIETUTh I10
JTaHHBIM HOMEp KJiacca.

12. Yro Takoe kimactepusamnus?



° Knacrepusanus - 3To 3aaya o0yueHus 6e3 yuuTens, B KOTOPOH HEOOXOIUMO pa3OUTh
JIaHHBIC Ha TPYIIITBI HOX0XKUX 00BEKTOB.

o Knacrepuszanus - 310 3a1a4a 00y4eHUs C yUUTeIEM, B KOTOPOl HEOOXOIMMO ONPEICTUTh
10 JaHHBIM HOMeEp KJjiacca.
o Knacrtepusanus - 310 3aa4a 00y4eHus ¢ y4UTeNEM, B KOTOPOH OTBETHI IPUHUMAIOT

KOJIMYECCTBCHHBIC 3HAYCHMU .

13. Yro Takoe nepapxuueckas KjiacTepusarus?

° Hepapxuueckas Kiactepusanus - 3To 3aja4ya 00yueHus 0e3 yuuTelis, B KOTOpou
HEO0OXO0IUMO MTOCTPOUTH UEPAPXHIO OOBEKTOB, B KOTOPOU BEPIIIMHE COOTBETCTBYET «KJIACTEPY,
coJiep Kalii Bce 0OBEKTHI, M Ha KaXKI0M YPOBHE KaXKIbIi KJIacTep pa30uBaeTcs Ha JABa Win Oojee
MOJIKJIACTEPOB.

° Nepapxuueckas KiiacTepusanys - 3To 3aja4a Kjiaccu(uKaluu, B KOTOPOH Kax bl 00BEKT
MO’KET UMETh HECKOJIbKO METOK.
° Nepapxuueckas KiiacTepusalysi - 3T0 METOJI PELIEHUS 3aauu KJIacTepU3allii C IIOMOILBIO

HepapXuu HEMPOHHBIX CETEH.

Caenyiomue BONpochl MPeanoaaralT BBO YUCJ/IA.
OTBet cieayer 3anucaTh B CKOOKaX.

14. Poct nereit B rpymie AETCKOTO caja 3aaeTcsl CIeAYIOIUMH 3HAYCHUSIMU (B CM.):

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

° Haiigure menuany ()
° Haiigure HuxHMM KBapTUIH ()
° Haiinure BepxHuit kBapTuisb ()

15. Bec neteii B rpyImmne I€TCKOTro cajia 3a/1aeTcsl 3HAYCHUSMH (B Kr):

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

° Brruncnute cpennee ()
° BbIYHCIIHTE HECMEILEHHYIO OLCHKY uctepen S° ()
) Ha ocHOBe HECMEIICHHOM OIIEHKU AUCTIEPCUU BBIYUCIIUTE OLEHKY CPEIHEKBAIPATUYCCKOTO

OTKJIOHEHUS S ()

16. Ha TectoBoii BeIOOpKe, coaeprkanierd 2000 n300pakeHnit KOTUKOB 1 cobadek (950 KOTHKOB,
1050 cobauek), HeliponHas ceTh coBepimiia 202 ommOku: 76 KOTUKOB ObLTH
KiaccuuImpoBanbl Kak codayku, a 126 cobauek — kak KOTUKH. CUUTAast OJ0KUTEITbHBIM
KJ1acc cobaueK, BBIUUCITUTE METPUKU:

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

OTBeT OKpyTrauTE 10 3 MPABHWIBHBIX MUQP MOCTE NECATHIHON TOUKH.
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6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTNIHHbI

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 [IpuknagHoe MammaHoe 00y4eHUE C TOMOIUIBIO
Scikit-Learn u TensorFlow. OOO JInanektuka. 2018.

A.C. Miiller, S. Guido Introduction to Machine Learning with Python: A Guide for Data
Scientists. Pyc. niep.: A. Mrosuiep, C. I'Buno BBeneHue B MalmmHHOE 00yYEHUE ¢ TOMOIIBIO
Python. Bunssimc, 2017.

0) TONOJIHUTEIbHAS JTUTEPATYpa:

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. nep.: I'. JIxxeiime, . Yurton, T. Xactu, P. TuGmupanu Beenenue B craructuueckoe
oOyuenue ¢ npumepamu Ha si3bike 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) mporpammHoe obecriedenne u HTepHeT-pecypchl:

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. MaTepnaJbHO-TeXHHYecKoe o0ecniedeHue T CIUTIIHHbI

[Tomemmenust mpeacTaBisgoT coOoi ydeOHbIe ayAMTOPUHU JUIsI MPOBEACHUS Y4eOHBIX 3aHSITUH,
NOPEIYCMOTPEHHBIX TMpOrpaMMol  (JIEKIMOHHOTO THUIMA), OCHAIEHHbIE O000pyJOBaHHEM U
TEXHUYECKUMU CPECTBaMH 00ydeHUsI.

[ToMemeHus a1 caMOCTOATEIbHOM pa6OTI>I o6yqafonmxca OCHaIllCHBI KOMHBIOTCpHOfI TEXHHUKOM C

BO3MOXKHOCTBIO TOJKIIOUEHHsI K ceTh «lHTepHeT» M oOecreueHbl JOCTYNOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPeNy.

[Tporpamma coctaBneHa B coorBeTcTBuM ¢ TpeboBanusimu OC HHI'Y HampaBieHus moaroToBKH
09.03.03 Ilpuknannas uHpopMaTHKA.

CocraBUTEND: H.YO. 3om0TBIX

Peniensent(s)

3asenyromuii kadenpoit AI'JIM H.1O. 30m10TEIX

[Tporpamma o1oOpeHa Ha 3aceJaHUN METOAMYECKON KOMHUCCUM MHCTUTYTA HH()OPMALIMOHHBIX
TEXHOJIOTHl, MaTeMaTHUKU 1 MEXaHUKU

30.11.2022 roga, mpotokos Ne 3
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