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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenp mpoMeEXyTOUHOM aTTeCTalii — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX pPEe3yJIbTaTOB

oOyueHuss TO JAUCUUIUIMHE,
00pa30BaTeNbHON MPOrpaMMBI.

00€CIIEUNBAIOIINX JOCTUKECHUAE

IJIAHUPYEMBIX  pe3yJIbTaTOB

OCBOCHU

®DopMBI TPOMEKYTOUHOH aTTecTaruu: 3a4éT B 7 cemecTpe (sl O4HOM (popMbl OOydeHHs), 3a4eT Ha 5

Kypce (i 3a09HO0i (hOpMBI O0yUECHHUS)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCHMILIUHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

KOL[ HHAWKATOpa NOCTUKCHUA
KOMIICTCHIIMHN

VYK-1: CriocobGeH oCyImecTBIATh KPUTHICSCKHAN aHaTIH3 MPOOJIEMHBIX CUTyalllii Ha OCHOBE
CHCTEMHOT'0 ITOJIX0/1a, BEIpaOaThIBAaTh CTPATEIUI0 IeHCTBHI

VYK-1.3: BripabateiBaet
CTPATEruo ACUCTBUMN A
pelIeHUs IPUKIIAIHBIX 33134,
I/ICHOJ'H)3y$I TCXHOJIOTUHU
WCKYCCTBEHHOT'O MHTEIIJICKTa

OIIK-10: OIIK-10: Criocoben GopMyaTHpoOBaTh U pelIaTh HAYYHO-TCXHHUCCKUE 3a]]aUd B
00J1acTH CBOCH MPOGECCHOHATIBHOM eI TeIbHOCTH

OIIK-10.2: Ucnonb3yeT
OCHOBHBIC METOJbI U TCXHOJIOT'HNH
HCKYCCTBEHHOTO MHTEIIICKTA ISt
peuIeHus TUIIOBBIX 3a1a4

Pe3yabTaThl 00y4eHHs 0 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMU pPe3yJIbTATaAMU 0CBOEeHHS 00Pa30BaTeIbHOI MPOrpaMMBbl

Kon 1 HaumMeHOBaHME HHIUKATOPa OreHOYHbIE
Pe3ynbraTbl 00y4eHUs! 0 AMCIMIUINHE
JIOCTHIKEHHSI KOMIETEHINH MaTepHabl
VK-1.3: BripabateiBaet ctpateruto | OOyyaromuiics 3HaeT:
ACUCTBAM JJI PCIICHUA MPUKIANHBIX 33129, | - gpaccudukalmioo — 3ajad,  pellaeMblx  MeTojaMu | Bompocsl (Nel -
UCTIONIB3Ys  TEXHOJIOTMH  MCKYCCTBEHHOTO | pekycCTBEHHOTO HHTEIIEKTa; Nel0)
HMHTEJUIEKTa

-MCTPHUKHU OLICHKHN Ka4eCTBa MOHGHGﬁ " aJITOPUTMOB;

OO6yuaronuiics ymeeT:

BLI6paTb NOAXOAAIYHO MCETPUKY JJId OHLCHKHW KadcCTBa
MOJCJIN U aJITOpUTMaA.

3amanus 7-10

OO0yJaronmiics BIageeT:

HaBBIKAMHU OIEHKH KAuecTBa paboThl AITOPUTMA B 3a]adax
Kjaccu()UKAIMH U PErPECCHH.

Bananus 7-10

OIIK-10.2: Hcrone3yeT OCHOBHBIE METOIBI M

OOyyaronuiics 3HaeT:

TEXHOJIOTUN HUCKYCCTBECHHOI'O HMHTCJIJICKTA
JJIA peIICHUA TUIIOBBIX 3a/1a4

- OCHOBHBIE METO/bl MAIIMHHOTO OOYYEHUs, MPOIECCH U
CepBUCHl N0 00pa0OTKE AAHHBIX M BHIPAOOTKE pelIeHuil B
obnactu mpodeccnoHaIbHOM NeATENbHOCTH;

- KOMIUIEKC TEXHOJOTMYECKUX PELICHUM, MMUTHPYIOLIUI
KOTHUTHBHbIC (DYHKIIMM YeJIOBEKAa M TIO3BOJIIIOMNN TpPHU
BBITTOJIHEHUH 3a]jad JOCTHTaTh Pe3yiIbTaThl, COMOCTaBIUMEIE
C  pe3ynbTaTaMH  MHTEIUICKTYaJIbHOW  JEATEIIbHOCTH
9eJIOBEKa;

Bomnpocsr
Ne20)

Nell -

OO6yJaronmiicst ymeeT:

- arperupoBath, GUILTPOBATh, HACTPANBATh Beca, BLIOUPATH
KIaccu(UKATOPBl, KIACCU(PUIMPOBATh, BH3YAIU3HPOBATH
JIaHHbIE, CTPOUTH JAEPEBbs PEIICHUH C HCIOJb30BAHUEM
SI3BIKOB ~ BBICOKOTO ~ YPOBHSI  JJIl  pPELIEHUs] Hay4YHO-
TEXHHYECKHX 3ama4 B o0macté mnpodeccHoHaIbHOU
JIESTeTbHOCTH; HABBIKAMH HAIHCAHUS HEWPOHHBIX CEeTeH
JUTSL pellieHrs] HAyYHO-TeXHUYECKUX 3a7ad B 00JIacTH cBOSH
npodeccnoHamTbHOM AesITeIbHOCTH;

- HaBpIKaMH OOy4YeHHMS MOIETH C HCIOJIBb30BaHUEM
WHCTPYMEHTOB MCKYCCTBEHHOTO MHTEIUICKTA.

3amanus (Ne21

Ne25)

OOyyaronuiics BJIajeer:

Bamganus (Ne 1- Nel0)




- HaBBIKAMU HAINCAHUS HEHPOHHBIX CETEH I pEIICHUS
HAay4YHO-TEXHUUYECKUX  3aJau B o0xacTu cBoeit
PO eCCUOHANBHOM NEeSITEIBHOCTH;

- HaBbIKaMU OOy4YCHHMS MOJCIH C HUCIOJBb30BaHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJJIEKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICAYIONINX (GOpM:
1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/IaHUii;
2) BeinoaHenue 3aaanni B DMMOC CamI YIIC.

[TpomexyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (hopM:
1) cobecenoBanue;
2) soinonHenue 3aganuit B YM1OC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapaKTePU3yOINX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEeH N i

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 3aua}mﬂ) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KO[[ 1 HaUMCHOBAHUEC UHAUKATOpA

OO6pa3oBaTenbHbIH pe3ynbTaT
JOCTHXKCHHUA KOMIICTCHIIMHU

VK-1.3: BripabateiBaer crpareruto | OOydaromuiics 3HaeT:

,HeI;‘ICTBHI)’I JJIA peIHeHI/Iﬂ - KﬂaCCVId)MKaLI,MIO 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKHaZ[HBIX 3aaad, I/ICHOJ‘[LBY}[ -MeTPUKUN OUEHKHN KayeCTBa mogenen 1 anroputmos;

TEXHOJOTUU HCKYCCTBEHHOTO

HHTCJIJICKTAa

3amanue 1

MamuHHOe 00yueHne —

a) CcHenUaJTU3MPOBAHHOE MPOrPaMMHOE pelieHde (MM Habop pelleHuil), KOTOpoe BKIIOYAeT B Ce0sl BCE MHCTPYMEHTHI IS
M3BJICYEHUS 3aKOHOMEPHOCTEH M3 CHIPBIX TaHHBIX

b) ora rpynmuposka o6bexToB (HabmoneHuit, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OHEKTOB

C) Habop AaHHBIX, KaX/Jas 3alKCh KOTOPOTO MPEACTABISAET CO00M ydeOHbI NMpUMeEp, COMepPIKAIIUi 3a1aHHbBIA BXOHON HAOOD
JAHHBIX, © COOTBETCTBYIOIIHMI €My TIPABIIIEHBIA BBIXOJTHOH pe3yabTarT

d) mnoapaszzieneHre MCKYCCTBEHHOTO HMHTEJUICKTA HU3Y4arol[Mii METOJbI MOCTPOCHHs aarOPUTMOB, CIIOCOOHBIX O0y4aThCsl Ha
JTAHHBIX

3aganue 2
Cpenu npeioKeHHbIX 334 MAIIMHHOTO O0YUEHHs YKAXKUTE 3a1a4l PErPECCHU
a) Ilouck HEraTHMBHBIX OT3bIBOB HA (PUJIBM Ha CaliTe KHHOKOMIIAHUH
b) Anropurm dumbTparmu criama
c) Ilpexackasanue cpoka OKYMaeMOCTH IPOEKTa
d) TlpexackazaHue peIHOYHONH CTOMMOCTH KBAPTHPHI
e) Ilouck MOUMIEHHHUYECKHUX TPAH3AKIIUI

Bananue 3
K 6ubnmorekam aHanmm3a qaHHBIX B Python otHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwne n3 mepeuncieHHbIX KOMaH BEPHYT JaHHbIe 111 Poccun n 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpAHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OIIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 3a HEPACIPOCTPAHEHHE COJCPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHIBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTe BEpHBIC YTBEPIKACHHUS 00 alropuTMe ciaydaiHoro jeca - Random Forest
a) HroroBbiM mpenckasaHueM MOJICIH SBILSIETCS IPEACKa3aHue CIIyqaiiHoOro Iepesa
b) Tlapamerpsr must kaxxmoro nepea (TIyOHHA, MUHIMATIBHOE YHCIIO 0OPA3IoB B JIHCTE H T.J.) BEIOHPAIOTCS CITy9aitHO
¢) Kaxmoe nepeBo B Jecy MojydaeT CIIydaifHbli Mo JHA00p TaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOUPAECTCS CITyIaiiHBIM 06pa3omM
e) Tlpenckasanne MOJEIH - YCPEAHEHHBIC IPEACKA3aHNS ICPEBHEB

3ananue 6
Kaxkoit anI/I6yT OTBC€YACT 3a MUHUMAJIBHOC YHUCIIO o6pa3u03 B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanne 7
Kakoit aTpuOyT OTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTE BEpHBIEC YTBEPXKICHUS O BIMSHUU TApaMETPOB PEIIAIOIIETO IEPEBbs Ha epeo0ydeHIe
a) Yewm meHsblne 3HaYeHHe min_samples_split, TeM MeHbIIIe TCHACHIHUS K TEPEO0yUCHHIO
b) Yewm mensbiie 3Hadenue min_samples_leaf, TeM MeHbIIe TEHACHIHS K IEPEOOYICHHUIO
€) UYewm MeHblue IIyOMHA JepeBa, TEM MEHbIIE TCHACHIHA K IEpeoOyICHHIO
d) TI'imyOuHa nepeBa HUKaK He BIUSIET Ha €ro epeo0ydeHHOCTb
e) UYewm meHblue 3HaYeHUe mapameTpa max leaf nodes, TeM MeHbIIe TSHICHINS K IePEOOYUCHHUIO

3ananue 9

Kaxkoii knaccupukarop He0OXOJMMO UCTIONb30BATh AJIS MIPEACKa3aHus pazMepa 000pEeHHOr0 KpeauTa Mo 3alaHHBIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Mosxer 6bITh Hcionb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

Banganue 10
OTMETBTE BEpHBIC YTBEPKICHUS O IEPEBhIX PEIICHHM.
a) YeM MEHbIIle CBOWCTBO gini, TeM OJHOPO/(HEE MPUMEPHI B JIHCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO JUIS JINCTHEB, HO HE JJIsI Y3II0B
C) CBOWMCTBO samples yKka3bIBaeT Ha KOJIUYECTBO MPUMEPOB B y3iIe
d) mnapamerp gini, BO BCEX JIMCTHSX JAOJKEH UMETh OJIMHAKOBBIC 3HAYCHHSI

OIIK-2.3: Hcnonb3yer ocHoBHble | OOydaronmiics 3Haer:

MCTO/Ibl u TEXHOJIOTUH | - OCHOBHBIC METOJbI MAIITHHOTO OOYYCHWs, MPOIECCHl W CEPBHCHI IO 00padOTKE TaHHBIX U
HCKYCCTBEHHOI'O0 MHTEICKTa Ul | BhIpaOOTKE pelieHuil B 001acTu NpohecCuoHanbHON AesATeIbHOCTH;
pCLICHUS TUIIOBBIX 3a1a4 - KOMITJIEKC TEXHOJIOTHUECKUX PEIICHUH, IMUTHUPYIOIINH KOTHUTHBHbIE (DYHKIIMU YeJIOBeKa U

l'IO3BOJ'lﬂ}OUlPII>i I[IpA  BBIIOJHCHUU 3ada4 AOCTUTAaTb PE3YyJibTaTbl, COIIOCTaBUMBIC C
pe3yjibTaTaMu HHTGJ’[J’[CKTyaJ’[bHOﬁ JCATCIIbHOCTH YCJIOBCKA,

Bamanne 11
OTMeThTE BepHBIC YTBEPKACHUS O CIYYailHOM Jece
a) 4eM OoJIbIle JIEPEBHEB B JIECY, TEM JIYUIIle KAYeCTBO MPEACKA3aHHs
b) Bpems HacTpoiiku U pabOTHI CIy4alHOTO Jieca YBEIMIUBACTCS MPOMOPIUOHATILHO KOJIIMUECTBY JEBEPEB B JIECY.
C) ciy4aiiHbIi Jiec IPUMEHHUM JUTS PELICHHS 3a/1a4 PErPecCHn
d) ciyuaiiHblii Jec IPUMEHUM JUTSL PELICHHS 3a/1a4 KiTacCu(UKaIUU

3amanne 12
OTMeThTE BEPHBIC YTBEPIKICHHS
a) RandomizedSearchCV Haxomur Jy4inyro KOMOMHALIMIO TAPAMETPOB JUIS IEPEBA PELIEHHIMA
b) RandomizedSearchCV paGoraer Grictpee, yem GridSearchCV
¢) GridSearchCV HaxoMT JIy4Iyr0 KOMOWHALIMIO TAPAMETPOB [UIS JIEpEBa, U3 TEX 3HAYEHHUI TapaMeTPOB, YTO ObLIN TIEPEIaHbI
d) RandomizedSearchCV naer 6onee Tounoe npeznckaszanue, yem GridSearchCV




3ananue 13
Bribepure U3 crmcka 3a1a4u KiacCH(pUKAIUK:
a) paszenuth 1o pororpaduu KUBOTHBIX Ha KOILIEK U COOAK
b) mpenckazar cTOMMOCTH KBAPTHPSI 110 3aJaHHBIM ITApaMeTPaM
C) pasmenuTh rpUOHI Ha CheIOOHBIC U AIOBHUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBLHON OKpacKe

3amanne 14
OTMeTbTe BEpHBIC YTBEPIKICHU
a) B kadecTBe mepeMeHHBIX [Tl OOYYCHHS JepeBa MOTYT OBITh HCIIOJIb30BAHBI KAK KONMYESCTBCHHBIC, TAK U KATErOPHAJIbHBIC
MIPU3HAKH
b) JepeBbs pereHuit MOTYT periaTh 3ana4dy KiacCHOUKALMN ¢ TPOU3BOIBHBIM YHCIIOM KIIACCOB
€) UYewm MmeHsblue 3HaYeHHe min_samples leaf Tem TouHee OyayT npeackasaHus Ha TPEHUPOBOYHOM BBIOOPKE
d) UYewm meHsblue 3HaYeHHe min_samples leaf Tem TouHee GyayT npeackasaHus Ha TECTOBOU BBIGOPKE

3ananue 15
Oo6yuatomiast BEIOopka (X_text, y_test) 3To —
a) Beibopka, M0 KOTOPO HACTPAMBAIOTCS ONTUMAIIBHBIC TAPAMETPBI JePEBa
b) Bribopka, M0 KOTOPO# OIEHUBAETCS Ka4eCTBO TOMYIECHHOTO epeBa pelieHuit
c) BrIGopKa, M0 KOTOPOH OCYIIECTRIAETCS BEIOOP HAMITYUIIEH MOJIEH U3 MHOXKECTBA MOJIEIEH
d) MHoxecTBO LeNeBHIX 3HAYCHUHI U1 JAHHOTO Habopa JaHHBIX

3ananue 16
ITpu 0OyueHNU HEKOTOPOI MOJENHM Ha TPEHHPOBOYHOW BHIOOPKE M OLICHKE €€ KaueCcTBa Ha TECTOBOW BBHIOOpKE, MOJyueHa OoJbIast
pa3HUIla MEXY 3HAUCHHSIMA METPUK HAa TPEHHUPOBOYHOM U TECTOBOH BhIOOpKax. O YeM 3TO MOXKET TOBOPUTH?

a) Mogenp nepeobydyeHa

b) PacnpezneneHue TaHHBIX B TECTOBOM BBHIOOPKE CHIBHO OTIMYACTCS OT paclpe/eeHus B TPEHUPOBOYHON

c) Mogens HegOOOYUEHA

d) Mogens uaeaabHO HACTPOCHA

Bananue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue n3 npeioKeHHbIX KOMOMHAIMI HE BBI30BYT OLIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakwue cTpoku Mo3BOJISIFOT 0TOOpATh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE uncel oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciaydasx MOXKeT ObITh UCIIOJIb30BaHA CTyIeHYaTass QYHKIHS aKTUBAILMU?
a) OnpenenuThb K CheT00HBIM W HECHETOOHBIM OTHOCHTCS IPUG?
b) Omnpenenurs kK KakOMy U3 Tpex KiIaccoB (setosa, vercicolor, verginica) oTHocuTCst HpHC?
C) PaSI[e.HI/ITI) TEKCThI HA HeﬁTpaJ'ILHI:-Ie, HETATHUBHBIC U ITIOJIOXKHUTCIbHBIC.
d) Tlpexackaszath pasmep 3apabOTHOM IJIATHI CIIEIUATHCTA TI0 OTIPEICICHHBIM TapaMeTpaM.
e) Pasgenuth M300paxkeHUs HA COJICPIKAIIUE U HE COJIEPIKAIINE OTKPHITHIA OTOHb.

3amanue 20
Kakoe 3HaueHHE MOXET UMETh B3BEUICHHAS CyMMa BXOJI0B HEHpOHa (10 MCIIOIb30BaHUS aKTUBAITMOHHON (PYHKIIUH)
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (- oo, + )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:

Kon n HanMeHoBaHME HHIUKATOPA

OO6pazoBarenbHBIN pe3yabTaT
JIOCTHKEHHsI KOMITETCHIINU




OIIK-2.3: Ucnonmb3yeT ocHOBHBIe | OOydalomuiicss yMmeeT:

METOBI  TEXHOJIOTHH - arperupoBaTh, GUIBTPOBATh, HACTPAUBATH Beca, BRIOMPATH KIacCH(UKATOPEI,
HCKYCCTBEHHOI'O MHTEIJIEKTA JJIs1 | KIacCH(HUIMPOBATh, BU3YAIN3UPOBATh JaHHEIC, CTPOUTH IEPEBbS PELICHUH C UCTIONIBE30BaHUEM
PEIICHHS THITOBBIX 33129 S3BIKOB BEICOKOTO YPOBHS JUISI PEUICHUS HAYYHO-TEXHUIECKUX 3a7a4d B 00J1acTH

podeCCHOHANBLHOMN eSITENbHOCTH;

3amanne 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <pama damunus>.ipyng (Hanpumep, lab2 _tiuzhna.ipynb), noaxmtounte 6ndbaoTeKN
numpy u pandas u npourtute nanHsle U3 ¢aiina StudentsPerformance.csv B natadpeiim sp.

[Moxyuute pacnpeneneHue YUCIOBBIX BEJIHMYHH aTadpeiimMa sp UCTIoNb3ys 0a30BbIe METOBI BU3yaau3aluu OuOnmnorexu pandas.
Wmmnoprupyiite 6ubnuoreky Seaborn. HMcnomb3ys HHTEpGENc I MOJrOHKN PEerpecCHOHHBIX MOJISNIEH K YCIIOBHBIM IT0IMHOXKECTBaM
Ha0bopa JaHHBIX BBIBEIUTE rpaiK yCIIeBaEMOCTH IO MaTeMaTHKE M YTEHHIO C Pa3JIeNICHUEM M0 TI0JTy.

3amanne 22

3arpysute Moxynu 6ubimorek numpay u matplotlib, a Taxxe Mmoxynu 6ubnmorexn Scikit-learn, HeoOxoauMbIe TSI PabOTHI C IPEeBOM
penrennii. U3 sklearn.datasets parpysute TectoBbiit HaGop iris. 3yuure cTpyKTypy mojydeHHOTO HaGopa maHHBIX. B HaGope 150
9K3eMIUBIpoB ("'CTPOK" B NMPHUBBIYHOW HaM TepMUHOJOTHH). KakJoMy 3K3eMILIAPY COOTBETCTBYET YETHIpE YHCIOBHIX aTpuOyTa
(IMHA YamenrcTHKa B CM; IIHPUHA YaIleIHCTHKA B CM; [UIMHA JISTIECTKa B CM; IIMPHHA JIeTlecTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PELIMTH 3aJady KJIACCU(HUKALMK, OTHECEHWs] pacTeHHs "MpHc" HCXOAS U3 LIMPHUHBI
JIETIECTKOB, JUIMHBI YallleJIMCTHKA M T.A. K OJHOMY M3 Tpex knaccoB. Coznaiite nemoHcrpatuBHBIN Decision Tree xiaccuduxarop,
UCIIONb3Ysl OMHOMMEHHBIM Kiacc u3 OuOianorexu sklearn m coxpanute ero B mepemenHyto dt. J{ns pasnmeneHust MHOXeCTBa Ha
TECTOBOE M TPEHHPOBOYHOE HCIONB3yHTe MeTox train test split. OToOpa3uTe mMOJNydeHHOE JEpeBO pEUIeHHH Tpaduyecky,
ucnob3yite Meron plot_tree

3ananue 23

3arpy3uTe maHHBIE W3 BCTpOeHHOTO Habopa load digits. JlanHbIe mpencTaBisioT coboit Habop u3 1797 pyKOMUCHBIX M300pakeHUH
mudp pazmepamu § Ha 8. Kakmas xapTWHKa MpeicTaBiIeHa MAacCHBOM H3 64 3HAYCHUH [BETa JJIS KaXIOH SYeHKH H300paskeHUs.
OOyunTte AepeBO PEUICHUH W MOIy4HTe NMpecKa3aHHe Ha TECTOBOM BBHIOOpKE. BusyanmmsupyiiTe mpeackazaHue, YKa)KUTe TOYHOCTh
JUTS TIOJTyYEHHOTO JIepeBa.

3ananue 24.

3arpy3ute BCTpOEHHBIH Habop boston.

Habop mannbIx boston mpeacTaBisier co0oit cioBaph ¢ kiarouamu data, target, feature names u DESCR. Kitouy data cooTBeTcTBYyET
MacCHUB CITUCKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, .., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B xaxzoit ctpouke 13 4nciaoBEIX 3HaUeHWH. Bama 3amaya HaliTi onmcanne Kaxaoro u3 HuX. Tak nepoe 3HadeHme (6.3200e-03 mm
0.00632) 3T0 ypOBEHB MPECTYIMHOCTH HA AYITy HACEICHHS.

[octpoiiTe mepeBo pelIeHUid, MpeCcKa3bIBAONIee CTOMMOCTD JKHJIbs 10 UMEIOIUMCcS MaHHBIM. OOpaThTe BHUMAaHHE, CTOMMOCTB
JKIJTBS - BEJIMIMHA HENpephIBHAs, u AepeBo kiaccudukamun DecisionTreeClassifier Ham He momoiaér. s npencka3aHus 3HaYCHUS
LeNeBoi (ZYYHKIMK HYXKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

Ilepebepute Bce nepeBbs Ha JaHHBIX boston Mo CIeayIONMM apaMeTpam:

MaKcHUMallbHas IIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 TIPO0 JUIsi pasaeneHus - ot 2 1o 10

MHUHHMaJIbHOE YMCIIo TIpo0 B sucte - ot 1 10 10

OTto06pa3uTe TydiIne napaMeTpsl U JIydliee IepeBo.

Banganue 25.

3arpy3uTe BCTpPOSHHBIH Habop boston.

Wzyunte ocranpHbIe aTpuOyTH Kiaccupukaropa. Cozmaiite moxens RandomForestClassifier ¢ 15 mepeBpsMH W MaKCHMallbHON
rryOMHOM paBHOHU 5 ypoBHAM U1 qaHHEIX digits_load().

OOyunrTe MosTy4eHHYI0 Moielb. BeimonauTe npesackasanue. [TocunTaiitTe TOUHOCTH (Score) s Jeca.

Ykaxure TpH CaMBIX BaXXHBIX [apameTrpa I ICpPeBBEB pEUICHHH B CO3MaHHOM JieCy, HCIIONB3ys, HampuMmep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommiics BJajeeT:

CTpaTEruio JIeHCTBUI JUId | - HABBIKAMH HAITMCAHUS HEHPOHHBIX CETel /s pelIeHus] Hay9HO-TeXHUYECKHX 3a/1a4 B 00acTu
pelienus  NPHMKIAAHBIX  3aJad, | cBoed MpodecCHOHAIFHON AeATEIbHOCTH;

HCIOJIB3YA TCXHOJIOTHN - HaBbBIKAMH O6y‘-IeHI/IH MOJEJIHN C UCITOJIb30BAHNEM MHCTPYMEHTOB UCKYCCTBEHHOT'O MHTEIIJICKTA.
HCKYCCTBEHHOT'O MHTEIUIEKTa -HaBBIKAMH OLIEHKH KauecTBa pabOoThl AJITOPUTMA B 33/1a4ax KJIacCU(pUKAIMU U PErPECCHH.

OIIK-2.3: Hcnons3yeT OCHOBHbBIE
METO/bI u TEXHOJIOTHH
HCKYCCTBEHHOT'O MHTEIJUIEKTa s
pelleHNsl TUIIOBBIX 3a/1a4

1. Wcnonobsyiite dain StudentsPerformance.csv. BbiBeauTe CTPOKM C AaHHbIMKM OBYYalOLWMXCS, KOTOpble He NpPOXoamau
nogrotoBuTesibHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
6onbwe 90 6annos. MmnopTtupyiite 6ubanoteky Seaborn. Ucnonbsysa metoz Implot() BbiBeguTe rpaduKk ycneBaemoct no




MaTeMaTuKe U YTeHUIKo C pasgeneHmnem no nony.

2. Wcnonb3syite dann StudentsPerformance.csv. BbiBeaute CTPOKKU € AaHHbIMM oby4yatowmxca, HabpasBWwmMX B cymme 3a TpuU
TecTa 6osblwe 250 6annos. UmnoptupyiTe 6MbnMoTeky Seaborn. MNMoKaxkuTe Ha rpaduKke cpeaHuit 6ann no matemaTuke
AN AEeBYLUEK M IOHOLWWEN B 3aBUCMMOCTU OT YPOBHSA 0ByYeHuUs.

3. Onpegenute, K KakoMy M3 Tpex BMAOB NPUHALNERUT MPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJIMHA YalleNnCTUKa,
LUMPUMHA YaLeNNCTUKa, OJIMHA NIenecTKa U WWpUHA NenecTtka. 3arpysuTte moaynm 6ubamoTtek numpay u matplotlib, a Takxke
moaynm bubnmoteku Scikit-learn, Heobxoaumsble gns paboTbl ¢ ApeBom pelweHunit. U3 sklearn.datasets 3arpysunTe TectoBbii
Habop iris. Co3paiiTe fOepeBO peleHui CO CreaylWMmMM MnapameTpamu: MaKcumanbHaa raybuHa - 4 ypoBHA,
MWHUMaNbHOE YMCN0 06beKTOB B ancTe - 4. OTo6pasnTe Noy4YeHHOE AEPEBO pPeLUeHUI rpaduyeckn, UCNOb3yNTe METOZ,
plot_tree. BbinonHUTe NpescKasaHMe OTHOCUTENbHO KNACCOB, K KOTOPbIM NPUHAANEXKAT AAaHHbIE U3 TECTOBOW BbIOOPKM.

4. OnpegenuTe, K KAKOMy M3 Tpex BUAOB NPUHALNENKMUT MPUC MO YETbIPEM YUCNOBbLIM MApameTpam: AJIMHA YallennCTUKa,
LUMPUMHA YaLeNNCTUKA, OJIMHA NIenecTKa U WWpUHA NenecTKa. 3arpysute moaynm 6ubanotek numpay n matplotlib, a Takxe
moaynu bubnmotekun Scikit-learn, Heobxoaumsblie gns paboTbl ¢ ApeBom peweHunin. N3 sklearn.datasets 3arpysuTe TectoBbiii
Habop iris. Co3paiTe AepeBO peLEeHWA CO CAeaylWUMM NapaMeTpamu: MAKCMMalbHOEe KO/IMYecTBO Y3708 - 3,
MWHMMaNbHOE Yncio ObbeKTOB AnAa pasgeneHua nucta - 6. OTobpasute MosyyeHHoe AepeBO pelleHui rpaduyeckm,
ucnonb3ymnte metog plot_tree. BoinosiHUTE NpeacKasaHWe OTHOCUTENbHO K/AAcCoB, K KOTOPbIM MPUHALNENKAT AaHHblE U3
TECTOBOW BbIBOPKM.

5. Onpeaenute, K KaKkoMy M3 Tpex BUAOB MPUHALIERUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJIMHA YallenncTuKa,
LUMPUMHA YaLeNNCTUKa, O/IMHA NIenecTKa U WWpUHA NenecTtka. 3arpysuTte moaynm 6ubamoTtek numpay u matplotlib, a Takke
moaynu bubnmotekun Scikit-learn, Heobxoaumsblie ans paboTbl ¢ ApeBom pelueHnit. U3 sklearn.datasets 3arpysuTe TectoBbiii
Habop iris.. Co3palite n obyuute mogenb RandomForestClassifier ¢ 10 aepeBbAaMW. BbiNonHWTE npeacKasaHue
OTHOCUTE/IbHO KNaccoB, K KOTOPbIM MPUHAANeXxaT AaHHble U3 TecToBOW BbIGOPKM. MocuuTailTe TOYHOCTb (score) ans
noslyYeHHOW moaenu.

6. 3arpysute moaynu 6ubnmotek numpay u matplotlib, a Takxke mogynu 6ubnnotekn Scikit-learn, Heobxogumeole gnsa paboTbl
¢ papesom peweHnin. U3 sklearn.datasets 3arpysute TecToBbIii Habop iris. Cospalite wn obyuute mogenb
RandomForestClassifier ¢ makcumanbHol rnybuHon aepesbeB - 7. BbiNOAHUTE NpeAcKa3aHMe OTHOCUTE/NIbHO K/iaccos, K
KOTOPbIM NPUHALNENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MocumTaiTe TOUHOCTb (accuracy) gaa Noay4eHHOM MOAeNu.

7. WmnopTtupyiTe Habop aaHHbiX load_digits, cogepkawmin 1797 nsobpaxkeHnin pyKonucHbix uudp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbINA M TECTOBLIN B Nponopuun 85/15.

Busyanusunpyite nepsble WecTb 06BEKTOB U3 TPEHUPOBOYHOTO Habopa.
MocTpoitTe HEMPOHHYIO CEeTb, COCTOALLYIO U3 TPEX C0EB: BXOAHOMO, CKPLITOTO U BbIXOAHOrO. BbiNoOAHWTE npeackasaHue u
OLEeHMWTE ero KayecTso.

8. WmnopTtupyite Habop aaHHbIX load_digits, cogep:kawmin 1797 n3obpaxkeHnin pyKonucHbIX Undp pasmepammn 8 Ha 8.
Pasgenunte Habop Ha TPEHUPOBOUHbIM M TECTOBbLIN B Nponopuumn 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CNOEB: BXOAHOMO, CKPbITOro M BbIXOAHOrO. BbiNonHUTE NpeacKasaHue u
OLEHUTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKUMM UCKYCCTBEHHOrO HEMPOHa, Ha BXOA AOJ/XKHbI MOAABaTbCA Beca,
CMeLLeHMe, Y 3HaYeHMA BXOL0B HeMpoHa. B KauecTBe dyHKLMM aKTUBAL MM UCNONB3YHTE CUTMOUAY:

4=1 +ex

10. Hanuwwute Knacc Neuron, BbINOAHAKOWMN GYHKUMM MCKYCCTBEHHOrO HEMpOHa, Ha BXOA AO/KHblI NOAABaTbCA Beca,
CMeLLeHue, M 3HaYeHMA BXOLO0B HEMPOHA. B KauecTBe GyHKLMM aKTUBAL MM UCNONL3YITE TMNEPHONYECKUI TaHTEHC:

2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB U MOATOTOBKH 00y4YalOLIUXCA K IPOMEKYTOYHOM aTTecTaluu

1. MHWckycctBennblit uaTeIeKT. OCcHOBHBIE TIOHATHS V.

2. MammHHOoe 00yJeHue.

3. T'myGokoe obyueHue.

4. OOyucHHE C YIUTEIIEM H O€3 YUHUTEIIS.

5.  OcHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. J[aHHBIE, MOJIEIb, 00Pa0OTKA JAHHBIX.

6. MeTononornyeckre NPUHIIMITEI AHATU3bI JaHHBIX.

7. Llenwm, 3Tambl, METOABI M TEXHUKH aHAITN3a JaHHBIX.

8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.

9. Busyanuzauus JaHHBIX.

10. Busyanu3zauus naHsHsix B Phyton.

11. Bmsyammzamus B Pandas.

12. Bubmmoreku Seaborn u Matplotlib

13. Pemraromniie qepeBbsi: OCHOBHBIC OHSITHS.

14. 3apgava knaccugpuKaum.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.

16. [epeBo pelicHUi B 3a]1a4K PErPECCHU.




17. Meron O6mmKalInX coceei.

18. Konuenmus ciryyaifHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. Ycpennenue nporHo3os.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIMW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npu rpaJieHTHOM CITyCKe.

32. CroxacTHUYeCKHUil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpxHOcnOHAs MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOH, CIIO0H MOABEIOOPKH, TIOTHOCBS3HEIHA CIOM.
38. llenerast QyHKIHS.

39. 3apmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300pa)keHus 1Mo oopasiry.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PY NPOBE/ICHNU NPOMEKYTOYHON aTTeCTAUM

KpnTepIm (bopanOBamm OLICHOK ITO OTBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBLIX 3aJjaHui

- OLCHKA «OTJIMYHO» BBICTAaBISCTCS OOYYAIOIIEMYCs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOII0» BBICTABISETCS OOYyYarolIeMycs, €CIH KOJMYECTBO IPAaBHJIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 0011ero 00bEMa 33JaHHBIX BOIIPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % OT 0b1ero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK 0 pe3yJIbTaTaM BBINOJIHCHHUA 3aJaHUI

«OTIANYHO» — CTABHUTCSA 32 pabOTY, BHIIOJHEHHYIO IIOJIHOCTHIO 0€3 OMIMOOK U HEJIOYETOB.

«Xopomo» — cTaBUTCs 32 PabOTy, BBIINOJHEHHYIO MOJIHOCTBIO, HO IIPU HAJMYUU B HEl He Oosee OJHOMN
HerpyOoil omrOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCSA 32 padoTy, eciu 00ydaroLuiics MpaBUJIbHO BHIMOIHWI HE MeHee 2/3
BCeW paboTHl WM JOIMYCTHJ HE OoJiee OHOM TpyOOl OMMOKK W ABYX HEIOYETOB, HE Oojiee OAHOU rpy0oil u
oJHOH Herpy0oii ommoOKu, He OoJiee Tpex HerpyObIX OLIMOOK, OTHOM HErpyOoi OMMOKY 1 JBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBHUTCS 32 PabOTY, €CIIM YHCIIO ONIMOOK W HEA0YETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKH «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBLHO BBHIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowl owubok:

- 2pyoOvle OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCIU (HOPMYIUPOBOK, ONPeOeNeHUll, HepPayUOHAIbHbIUL 6blOOp X00a
peuenus..

- Heoouemvl. HEPAYUOHANbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs; OmOoeNbHble NOSPEULHOCU 8
opmynuposke 8v1860008,; HeOPeI’CHOE BLINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLEHOK 110 3a4eTy

«3a4TeHo0» — CTYJCHT JIEMOHCTPHPYET 3HAHUE OCHOBHBIX Pa3/IeJIOB IPOTrPaMMbI H3y4aeMOro Kypca: ero
0a30BbIX TOHATHH W (YyHAAMEHTANBHBIX MPOOJIeM; MPUOOpenT HEOOXOAMMBIE YMEHHUS M HaBBIKH, OCBOWII



BOIPOCHI MPAKTUYECKOTO MPUMEHEHHUSI MTOTYYSHHBIX 3HAHUM, He JOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JIOCTAaTOYHO IIOCJIEIOBATEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKH Marepuan, JOIMycKas JHUIIb
HE3HAYUTeNIbHbIE HapyUICHHS MOCIeI0BAaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIICTCS B TOM Cly4yae, KOT/Ia CTYACHT JEMOHCTPUPYET parMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PYHIAMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro CJ1a00 BhIpaKeHa CIIOCOOHOCTh K CAMOCTOSATEIILHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HIMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOIMMbIe YMEHHS M HAaBBIKH, JOIMYIICHBI TPyObIe
omKnOKM M HE3HAHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJI0KUTEITLHOM OIICHKH.



