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Coneprxanue

ITosicuuTenpHas 3amucka.

TunoBble KOHTPOJIBHBIE 33JAHNS WIK UHBbIE MaTepHallbl Ul OLEHKH 3HAHWN, YMEHH, HaBBIKOB U (MJIN)
OIIbITA IEATEJILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepraibl, ONpEeSIONe IPoueaypy U KPUTEPHH OLIEHUBAaHHUS C(OPMHUPOBAHHOCTH
KOMIIETCHIIUH IPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)KyTOIIHOI\/JI aATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX W OKOHYATCIIbHBIX PE3YyJILTATOB

oOydeHHsI 10 IUCLHILUINHE,
00pazoBaTeNbHON MPOTPAMMBI.

00€eCIIeUnBaIOIINX JOCTHKEHHUE

@®opMbl IPOMEKYTOUHOH arTecTaluu: 3a4€T, SKypc

IUIAHUPYEMBIX — PE3yJbTaTOB

OCBOCHU

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

KOL[ HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN

VYK-1: CriocobGeH oCyImecTBIATh KPUTHICSCKAN aHaIH3 MPOOJIEMHBIX CUTyalllii Ha OCHOBE
CHCTEMHOT'0 TT0/1X0/1a, BEIPadaThIBaTh CTPATEI IO NICHCTBUIA

VYK-1.3: BripabateiBaeT
CTpATEruo AeUCTBUM AJIs
pemeHns IpUKIaaHBIX 3a1ad,
HCTONB3Ys TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEIIICKTA

OIIK-10: CriocobeH (hopMyIHpOBATh U PelIaTh HAYYHO-TCXHUICCKHE 3a1a4H B 00J1aCTH CBOCH

podeCcCHOHANBEHOM NEeITEIFHOCTH

OIIK-10.2: Ucnons3yet
OCHOBHBIC METO/IbI i TCXHOJOTHH
HUCKYCCTBECHHOTO MHTEIUICKTA ISt
PELICHUS TUIIOBBIX 3a/1a4

Pe3yabTaThl 00y4eHUs 10 JUCUMILINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMU pPe3yJIbTATaAMU 0CBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMBbl

KOIL 1 HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHUSA KOMIICTCHIIMHU

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

O11eHOYHEIE
MaTepHAaJIbI

YK-1.3: BripabateiBaeT CTPATEruio
JEUCTBUH AJIs1 pEIICHNS NMPHUKJIAAHBIX 3ajad,
UCTIONB3Ysl  TEXHOJIOTHH  HCKYCCTBEHHOTO
HHTEJUIEKTa

OOyJarontuiics 3HAeT:

- KJIaCCI/ICI)I/IKaLII/IIO 3a71a4, peuracMbIX METOAAMU UCKYCCTBEHHOTO
HUHTCIIICKTA,
-METPUKHU OLICHKU Ka4CCTBa MoJelIe u AIITOPUTMOB;

Bonpocei(Nel - Ne10)

OOyJaronmiics ymeer:

BBIOPATh MOIXOMAIYI0 METPUKY U OIIEHKH KauyecTBa MOICTH U
AITOPHUTMA.

Bananus 7-10

OO6yyaronuiicst BJajieer:

HABBIKAMH OIICHKH Ka4yecTBa paboThl alropuT™Ma B 3ajadax
KJIACCU(HUKAIIUHN U PETPECCHH.

Bananus 7-10

OIIK-10.2: Mcnionb3yeT OCHOBHBIE METO/BI U
TEXHOJIOTHH HMCKYCCTBEHHOTO HHTEJUICKTA
JUTSL PELICHUST TUITOBBIX 33124

OO0yyaronuiics 3HaeT:

- OCHOBHBIE METOJIl MAIIMHHOTO OOYYEHHS, MPOLECCH H
CEpBUCHI TI0 00PabOTKEe MaHHBIX M BBIPAOOTKE pELIeHHH B
o0nacTy NpoQecCUOHaIbHOHN NeATeNbHOCTH;

- KOMIUIEKC TEXHOJOTMYECKUX DPEUIeHUH, WMHUTHPYIOMINH
KOTHUTHBHBIE (YHKIIMM 4YeJOBEKAa W IIO3BOJISIONIMN IpH
BBITIOJTHEHUH 3a/1a4 JOCTUTATh PE3YJIbTAThI, COMIOCTABHUMBIE
C  pe3ylbTaTaMH  HHTEJUIEKTYaJbHOW  JIESTENBHOCTH
YeJIOBEKa;

Bonpocsi(Nel 1 -
Ne20)

OOyuaronuiicst ymeer:

- arperupoBaTh, GUILTPOBATh, HACTPAUBAThH BECa, BHIOMPATh
KJaccu(uKaToOpsl, KIACCH(PHUINPOBATh, BH3YaIU3UPOBATH
JaHHBIC, CTPOUTH OCPEBbHA pemeHm‘/'I C HCIIOJIB30BAHUEM
SI3BIKOB BBICOKOI'O YPOBHA JUIsL peuicHuA Hay4HO-
TeXHUYECKHX 3aJady B obmactm mpodeccCHoHATbHON
JACATCIBbHOCTHU, HABBIKAMH HAIIMCAHUA HeﬁpOHHBIX ceTen
JUTSL peIlieHns] HAYYHO-TeXHUYECKUX 3a7ad B 00JIacTH CBOSH
poQeCCUOHANBHOM NesITeIbHOCTH;

- HaBbIKaMH OOy4YeHHS MOJCIH C HCIOJIBb30BaHUEM
WHCTPYMEHTOB HCKYCCTBCHHOTO WHTEJUICKTA.

3amanus (Ne21 - Ne25)

OOyJaroniuiicst Biaajgeer:

3amanus (Ne 1- Nel0)




- HaBBIKaMHU HANKMCAaHWs HEHPOHHBIX CETEH IS pelICHHS
HayYHO-TEXHHUYECKUX 3a7a4 B obnactu CBOCH
npodeccnoHaTLHOM NesITeILHOCTH;

- HaBbIKaMW OOy4YeHHUS MOJENH C HCIIOJb30BAHHEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

[IpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM M3 CISAYIOMUX (HOPM:
1) oTBeT Ha OWJIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

[IpomexyTounas aTTectamnus (3a4€T) MPOBOTUTCS B OJHOU U3 CICIYIOIUX POpM:
1) cobecenoBanue;
2) BeimonHeHue 3ananuii B OMMOC Caml YIIC.

2. TunoBblel KOHTPOJIbHBIE 32JaHUS WJIH HHbIE MATEPHAJIbI VI OLlEHKH 3HAHUI, yMeHUIi, HABBIKOB
U (MJIM) ONBITA JeSITeIbHOCTH, XapaAKTePU3YyIOLIUX YPOBeHb ¢(POPMUPOBAHHOCTH KOMIIETECHIUH

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3aJaHKs) 1IJIsI OIeHKU3HAHUEBOT0 00Pa30BaTeIbLHOIO pe3yJbTaTa

[IpoBepsieMsblii 00pa30BaTEIbHBIN PE3YIIbTAT:

KO[[ 1 HaMMCHOBAHUEC UHAUKATOpA

OO6pa3oBaTenbHbINH pe3ynbTaT
JOCTH)KCHUSI KOMIIETCHIIUH

3ananue 1
MamwuHHOe 00yueHne —
a) chenuaJM3MpPOBAaHHOE MPOrPaMMHOE pelieHde (MM Ha0op pelleHui), KOTOpOoe BKIIOYAaeT B ceOs BCe MHCTPYMEHTHI IS
U3BJICUCHUSI 3aKOHOMEPHOCTEH M3 ChIPBIX JaHHBIX
b) ora rpynmuposka o6bexToB (HabmoneHuit, COOBITHIT) HA OCHOBEJAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OBEKTOB
C) Habop AaHHBIX, KaX/Jas 3alKCh KOTOPOTO MPEACTaBIsAeT COOO0M yueOHbIN MpUMep, COACPIKAIHI 3alaHHbI BXOJHON HabOp
JAHHBIX, ¥ COOTBETCTBYIOIINI eMy MPaBUIBHBIA BEIXOTHON pe3yIIbTaT
d) mnoapa3znmeneHre MCKYCCTBEHHOTO HMHTEIUICKTA H3Y4arol[Mii METOJbI MOCTPOCHHs aJrOPUTMOB, CIIOCOOHBIX O0y4YaThCsl Ha
JTAaHHBIX

3ananue 2
Cpenu npeioKeHHbIX 3aa4 MAIIHHHOTO O0YUEHUS YKAKUTE 3314l PErPECCHU
a) [Ilouck HEraTHMBHBIX OT3BIBOB HA (PUIIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTparuu cnama
c) Ilpexackasanue cpoka OKYNaeMOCTH IPOEKTa
d) Tlpexackasanue peIHOYHONH CTOUMOCTH KBAPTHPHI
e) [Ilouck MONICHHHYECKHUX TPAH3AKIIUI

Banganue 3
K 6ubnmorexam aHanm3a maHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwne u3 nepeuncieHHbIX KOMaH BEPHYT JaHHbIe 11 Poccun u 3umb6a6Be?
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"")

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

3aganue 5
OTMeThTE BEpHBIC YTBEPKICHHUS 00 aITOpUTME CIydaiiHoro jeca - Random Forest

! TlpuBoasATcs TUMOBBIE BOMPOCHI M 3anaHds. OUEHOUYHbIE CPENCTBA, NPEIHA3HAYEHHBIE JUIA IPOBEACHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLEHOYHBIX HPOUEAYpP KOJHMYECTBE BapHaHTOB. OIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyalIM3alldd C YY4EeTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
couunaiabHON ceppl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHUE COEPKaHMs OLICHOYHBIX CPEJCTB Cpey 00y4alommxcs yHUBEPCUTETA
HecyT 3aBelyIoni Kadeapoi 1 npernojaBarellb — pa3padoTYMK OLIEHOUYHBIX CPE/ICTB.




a) MWroroBbIM TpecKa3aHUEM MOJICIH SIBISIETCS TPEICKa3aHie CIyYaiHoOTO AepeBa

b) TIlapamerps! mis kaxaoro aepesa (riry0HMHA, MUHUMAIBHOE YHCIIO 0OPA3IOB B JIMCTE U T.JI.) BEIOMPAIOTCS CIIy4aiiHO
c) Kaxnoe nepeBo B jiecy IOJIydaeT CAy4aiHbli HOAHAO0P JaHHBIX

d) Ywucio nepeBbeB B JIECY BHIOUPAETCS CIIydailHBIM 00pa3oM

e) IlpenckazaHue MOJENH - YCPEAHEHHBIE MPEICKAa3aHus I€PEBLER

3ananue 6
Kaxkoit anI/I6yT OTBC€YACT 3a MUHUMAJIBHOC YHUCIIO 06pa3u03 B ucTE?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanne 7
Kakoit aTpu0yT OTBedaeT 3a MUHIMAJIbHOE YHCIIO 00Pa3loB B y3iI€ IS pa3aeNeHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTEe BEpHBIE YTBEP)KICHUS O BIMSHUM IapaMeTPOB PEILIAIOIIET0 IEPEBbs Ha epeo0ydeHre
a) UYewm meHsbIne 3HaYeHHe min_samples_split, TeM MeHbIIIE TEHACHINS K MEPEOOyICHHIO
b) Yewm menbiie 3Havenue min_samples_leaf, Tem MeHbIIIe TEHACHIHS K IEPEOOYICHHUIO
€) UYewm MeHblue IIIyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPeoOyICHHIO
d) TI'nyOuHa mepeBa HHKaK He BIUSET Ha €ro Mepeo0yYeHHOCTh
e) Uewm MeHblue 3HaYeHHE mapameTpa max_leaf nodes, TeM MeHbIIE TEHACHINUS K IIEPEOOYUCHHIO

3aganue 9

Kaxkoii knaccupukarop He0OX0JMMO UCTIONb30BATh AJIS MIPEACKa3aHus pa3Mepa 0100pEeHHOr0 KpeanTa Mo 3alaHHBIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxet6erThucnions3oBanu DecisionTreeClassifier, u DecisionTreeRegressor

Banganue 10
OTMETBTE BEpHBIC YTBEPKACHUS O IEPEBhIX PEIICHHM.
a) YeM MEHbIIe CBOWCTBO gini, TeM OJHOPO/HEE MIPUMEPHI B JIHCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS JIUCTHEB, HO HE JJISL y3II0B
C) CcBOMCTBO samples yka3pIBaeT Ha KOJIUYECTBO MPUMEPOB B y3I1e
d) mnapamerp gini, BO BCEX JIMCTBSX JOJKEH UMETh OJINHAKOBBIC 3HAYCHHSI

3ananue 11
OTMeThTe BepHBIE YTBEPXKACHHUS O CIyJaiiHOM Jece
a) uem OoIbBIIE IEPEBLEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHus
b) Bpems HacTpo#iKK U paGOTHI CAYYAWHOTO Jieca YBEIMIUBACTCS MPOMIOPIIMOHATBHO KOJHYECTBY JIEBEPEB B JIECy.
C) CIy4aiHbIH Jlec IPUMEHUM JUTS PENICHHS 3a1a4 PErPecCru
d) cayuaiiHbIi Jiec IPUMEHUM JUTS peLICHHs 3a0a4 KIacCU(pHKAUH

Banganue 12
OTMeThTE BEpHBIC YTBEPIKIACHUS
a) RandomizedSearchCV Haxomut jiyulnyto KOMOMHAIIMIO TAPAMETPOB JUIS IEPEBa PELICHU
b) RandomizedSearchCV paGoraer Grictpee, uem GridSearchCV
c) GridSearchCV HaxoauT aydlIyr0 KOMOWHAIMIO TAPaMETPOB IS JiepeBa, U3 TEX 3HAUEHUI TapaMeTPOB, YTO OBLUTH MEpeTaHbI
d) RandomizedSearchCV maet Gonee TouHoe npesckasanue, uem GridSearchCV

amanne 13
Bribepure U3 criucKa 3a1a4u KiIacCu(UKAIHH:
a) pasmenuts 10 Gororpadun KUBOTHBIX HA KOIIEK U cObaK
b) npenckazare cTOMMOCTH KBAPTHUPHI 110 33 JAHHBIM MTapaMeTpaM
C) pa3aenuth rpudbl HA ChEIOOHBIE U SITIOBUTHIC
d) crpynmupoBath TEKCTHI MO KX 3MOIUOHATIBHON OKPACKe

3ananue 14
OTMEThTE BEpHBIE YTBEPKACHUS
a) B kauecTBe mepeMEHHBIX JUI OOYYEHHUS JIEpeEBa MOT'YT OBITh HCIIOJIB30BAHBI KaK KOJHYECTBEHHBIE, TAK M KAaTErOPHAIIbHbIE
TIPU3HAKU




b) JlepeBbs perennit MOTYT periaTh 3ama4qy KIacCHGHKAIMA C TIPOU3BOIBHBIM YHCIOM KIIACCOB
€) UYem meHsIne 3Ha4eHre min_samples_leaf Tem TouHee GyayT npeacKasaHus Ha TPEHUPOBOYHOMN BEIOOPKE
d) Uewm meHsine 3HageHre min_samples_leaf Tem TouHee GymyT mpeacKa3aHus Ha TECTOBOH BBIGOPKE

3aganue 15
OO6yuatomiast BEIOopka (X_text, y_test) aTo —
a) BpIOopka, Mo KOTOPOW HACTPAMBAIOTCSI ONMITUMANBHBIC TTAPAMETPBI IepeBa
b) Bribopka, M0 KOTOPOi OLIEHUBAETCS Ka4eCTBO MOIYICHHOTO IepeBa PelIeHuit
C) Bribopka, M0 KOTOPO# OCYIIECTBIIACTCS BBIOOP HAMITYHUIICH MOJICTH U3 MHOXKECTBA MOJIENCH
d) MHOXeCTBO LENCBhIX 3HAYCHHUH ISl TAHHOTO Habopa JaHHBIX

3amanne 16
[Ipu o0yyeHHn HEKOTOPOW MOJIENHN HAa TPEHHPOBOYHOW BHIOOpPKE M OIICHKE €€ KauecTBa Ha TECTOBOI BEIOOpKE, MOIydeHa OoJbImast
pa3HHIa MKy 3HAUCHUIMH METPHK Ha TPEHUPOBOYHOH M TECTOBOH BBIOOPKaX. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogenb epeobydecHa

b) PacopenencHue qaHHBIX B TECTOBOI BRIGOPKE CHIIBHO OTIMYACTCS OT PACIPEICICHUS B TPCHUPOBOYHON

€) Momens HemoOOyICHA

d) Mozens uacamTbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeanoxeHHbIX KOMOHHALINIA HE BHI3OBYT OLIMOKY?
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]]

Bananue 18
Kakwne cTpoku mo3BOJISFOT 0TOOpATh 5 MEpBEIX CTPOK AatadpaiiMa data (MHIEKCH OCIeq0BaTeIbHOCTE uncel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3anganue 19

B kakux ciaydasx MOXXeT OBITh HCIIONb30BaHA CTyIEHYaTas QYHKINS aKTUBAINN?
a) Ompenenuts K CbeTOOHBIM WIIM HECHEAOOHBIM OTHOCHTCS TPpUO?
b) Omnpenenuts kK KakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCUTCS upHC?
C) PaznenuTh TEKCTHI Ha HEHTpPaJIbHBIC, HETATHBHbIC U MIOJIOKUTEIbHBIE.
d) Ilpexackasatb pasmep 3apabOTHOM IJIATHI CIELHAIICTA IO ONPEACIICHHBIM IapaMeTpaM.
e) Pasmenuth U300pakeHHs HA COAEPIKAIINE M HE COMIEPIKAIINE OTKPHITHIH OTOHb.

3amaunne 20

Kakoe 3HaueHne MOXKET UMETh B3BEIIEHHAs! CyMMa BXOJI0B HEpoHa (110 UCII0JIb30BaHUS AKTHBAIIMOHHOW (YHKIIMH)
a) [-11]

b) [0,1]
c) (-1,1)
d) (- oo, + o)

2.2. TunoBble 3aJaHus /sl OLIeHKN HABBIKOBOr0 00pa30BaTeJLHOI0 pe3yabTaTa

[IpoBepsieMblil 00pazoBaTeNbHBIN PE3YyIbTAT:

KOH 1 HAUMCHOBAHUE MHAUKATOPA

OO0pazoBaresbHBIA pe3ysbTaT
JOCTH>KEHUSI KOMIETEHIIUH

OIIK-2.3: Ucnonb3yeT ocHOBHBIE | OOyuaromuiicsi ymeeT:

METObI U TEXHOJIOTHU - arperupoBaTh, GHUIBTPOBATh, HACTPANBAThH BeCa, BRIOMPATH KIacCH(UKATOPEI,
HCKYCCTBEHHOI'O UHTEIUIEKTA I | KIacCU(PUIMPOBATH, BU3YaIU3UPOBATh JaHHbIE, CTPOUTH JEPEBbs PELICHUH C HCTIOJIb30BAHUEM
pEeLICHUs TUITOBBIX 3a/1a4 SI3BIKOB BBICOKOT'O YPOBHS JJISl PELICHUs] HAYIHO-TEXHUYECKHUX 3a/1ad B 001aCTH

po(eCCHOHATBHON NeATETbHOCTH;

3ananue 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <pama pamunus>.ipyng (Hanpumep, lab2 _tiuzhna.ipynb), nonkmounre O MOIMOTEKH
numpy u pandas u npoutute naHHble U3 ¢aiina StudentsPerformance.csv B natadpeiim sp.

[MoxyuuTe pacnpeneneHne YHCIOBBIX BEIHMYMH faTadpeiima sp UCTIoNb3ys 0a30BbIe METOBI BU3yaan3aluu OuOnmnorexu pandas.
Wmnoptupyiite 6ubmanotexy Seaborn. Mcnons3ys naTepdeiic A TOATOHKHA PETPECCHOHHBIX MOJIETIEH K YCIIOBHBIM ITOAMHOKECTBAM
Ha0bopa JaHHBIX BbIBeIUTE rpaMK yCIIeBAaeMOCTH 0 MaTEMaTHKE M YTEHHIO C Pa3JIelICHUEM 0 TI0JTy.




3anmanue 22

3arpy3uTe Moy OuOIMOTEK numpay u matplotlib, a Takxke moyiu 6ubanorexu Scikit-learn, HeoGxoauMbIe 11t pabOTEL C IPEBOM
pemennii. M3 sklearn.datasetsparpysure tecroBbiit HaGop iris. M3yunTe CTpYKTYpy IMOJIy4eHHOTOo Habopa JaHHBIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHBBIYHONW HaM TEPMHUHOJOTHH). KaxkaoMy 3K3eMIUISPY COOTBETCTBYET HYETHIpE YMCIIOBBIX aTpuOyTa
(nMHA YamenrcTHKa B CM; IIHPUHA YaIlleINCTHKA B CM; [UIMHA JIETIeCTKa B CM; IIMPHHA JIENIeCTKa B cM) U Kiacc ('setosa', 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PEUIMTH 3a7ady KIACCU(HUKALUHM, OTHECEHUsl pacTeHHs "HpUC" HMCXOIS U3 IIMPHHBI
JIETIECTKOB, JUIMHBI YallleJIMCTHKA U T.A. K OMHOMY M3 Tpex knaccoB. Cosmaiite nemoHcrpaTuBHBIA Decision Tree knaccugukarop,
UCTIONb3Ysl OMHOMMEHHBIA Kiacc u3 OuOiauorexu sklearn m coxpanute ero B mepemenHyto dt. J{ns pasnmeneHust MHOXKECTBa Ha
TECTOBOE ¥ TPEHHUPOBOYHOE HCHONB3yHTe MeTox train test split. OToOpasurenonydeHHOenepeBOpELIEHUHTpaduIecKy,
ucnone3yiitemeron plot_tree

3amanne 23

3arpy3uTe maHHBIE W3 BCTpOeHHOTO Habopa load digits. JlanHbIe mpencTaBisioT coboit Habop m3 1797 pyKOMMCHBIX M300paKeHUH
mudp pasmepamu § Ha 8. Kakmas xapTWHKa MpeAcTaBiIeHa MAcCHBOM W3 64 3HAa4YCHHH [BeTa JJIS KaXIOH SUeHKH H300paskeHMUs.
OO0yunTe HEepeBO pemIeHUH W MONy4YuTe IMpelcKa3aHHe Ha TECTOBOW BEIOOpKe. Busyammsmpyiite mpenckazaHue, YKaKHTE TOYHOCTB
JUTSL TIOJTyYEHHOTO JIepeBa.

3ananue 24.

3arpy3ute BCTpOEHHBINH Habop boston.

Habop mannbIx boston npexcTasisier co0oit cioBapb ¢ kmodamu data, target, feature names 1 DESCR. Kirouy data cootBercTByer
MacCHB CIIHCKOB:

{'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 xaxnoit ctpouke 13 4rciaoBEIX 3HaUeHNH. Bama 3amaua HaifTi omnmcaHue Kakaoro u3 Hux. Tak nepBoe 3HaueHHe (6.3200e-03 mmu
0.00632) 3T0 ypOBEHb MPECTYITHOCTH Ha TyITy HACEICHUS.

IMocTpoliTe nepeBo pemeHni, MpeacKa3bIBAIOIICe CTOMMOCTD JKWIbs MO MMEoIuMcs AaHHbIM. OOparhte BHHMaHHE, CTOMMOCTH
XKWJIbS - BeIMYMHA HENpephIBHas, U AepeBo kinaccupukanuu DecisionTreeClassifier Ham He momoinér. s npenckasanus 3HaUYCHUSA
1eneBoil GyHKIUH HyXKHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[Tepebepute Bce AepeBbs HA TaHHBIX boston MO CIEIYIONIMM MapamMeTpam:

MaKcHUMallbHas INIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 IPO0 JUIsl pa3aeneHus - ot 2 1o 10

MHUHHMaJIbHOE YUCIIo Ipo0 B jtucte - ot 1 10 10

OTo00pa3uTe JTyulIne napameTpsl U Jydliee JepeBo.

Banganue 25.

3arpy3uTe BCTpPOSHHBIH Habop boston.

Wzyante ocrampHbBIe aTpuOyTH Kiaccupukatopa. Cosmaiite momensr RandomForestClassifier ¢ 15 mepeBbIMH M MaKCHMANbHOM
riryOMHOM paBHOHU 5 ypoBHsAM U1 JaHHEIX digits_load().

OOyunrTe MoTy4eHHYI0 Moielb. BeimonmHnTe npesnckasanue. [locunTaiite TOYHOCTH (Score) s eca.

YKkaxkure TpHU CaMBIX BaXXHBIX IapameTpa I JEepeBbEB pEUICHMH B CO3JaHHOM JIECy, HCIOJIb3ys, Hampumep, aTpuOyT
feature_importances_.

YK-1.3: BripabateiBaer | Obyuarommiics BjajeeT:

CTpaTEruio JIeHCTBUI JUId | - HAaBBIKAMH HAITUCAHUS HEHPOHHBIX CeTel I pelIeHs] HaydHO-TeXHUYECKHX 3a/1a4 B 06JacTu
pelleHus NPUKIAJHBIX  3a74a4, | cBOed MpogecCHOHATBHOM AesATEeIbHOCTH;

HCIOJIb3YA TCXHOJIOTHN - HaBbIKaMH O6y‘~IeHI/I$I MOJICJIN C UCIIOJIb30BAHUEM MHCTPYMECHTOB UCKYCCTBEHHOI'O MHTEJIJICKTA.
NCKYCCTBEHHOT'O MHTEIUIEKTa -HaBBIKAMH OLIEHKH KauecTBa pabOoThl aJITOpPUTMa B 33/1a4ax KIacCU(PUKAIIMK U PErPECCHUH.

OIIK-2.3: HMcnonb3yeT OCHOBHBIE
METOJIBI u TEXHOJIOTUH
HCKYCCTBEHHOTO HWHTEJUIEKTa IJIs
peIIeHHs TUIIOBBIX 3a/1a4

1. Wcnonbayiite dain StudentsPerformance.csv. BbiBeaute CTPOKM C AaHHbIMWM OOYYalOLWMXCA, KOTOPble HEe MPOXoAuAu
nogrotoButesibHble Kypcbl (test_preparation_course == None), HO Habpann xoTa 6bl MO ogHOMY M3 TecToB (nt06omy)
6onbwe 90 6annos.MmnopTnpyiTe Gubanoteky Seaborn. Ncnonbsya metosn Implot() BbiBeguTe rpadumk ycneBaemocTv no
MaTeMaTUKE W YTEHUIO C pasaesieHnem no nony.

2. Wcnonb3yite ¢aiin StudentsPerformance.csv. BbiBeanuTe CTPOKM C AaHHbIMM 06yvalolmMxcs, HabpaBLMX B cymme 3a Tpu
TecTta 6onblie 250 6annos.MimnopTupyite 6ubanoTeky Seaborn. NMoKaxute Ha rpadumKe cpeaHuit 6ann Nno matematuke ans
[OEBYLUEK U IOHOLLEN B 3aBUCMMOCTU OT YPOBHA 0byYeHus.

3. Onpeaenute, K KaKkOMy M3 Tpex BMAOB NPUHALNERUT MPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalleNncTuKa,
LUMPUMHA YaLeNNCTUKa, O/MHA fenecTKa U WKpUHa NenecTtka. 3arpysuTe moaynun 6ubnmotek numpay n matplotlib, a Takxe
moaynun bubnmotekn Scikit-learn, Heobxoaumsblie gas paboTbl ¢ ApeBom peweHnit. U3 sklearn.datasets 3arpysuTe TectoBbii
Habop iris. Co3paiiTe [AepeBO peleHUli COo CAeAylWMMKM MnapaMmeTpamu: MaKCMManbHaa FaybuHa - 4 ypoBHA,
MWHUMaNbHOE YMCNo 06BbEKTOB B iMCTe - 4. OTOb6pasnTe NosyyeHHoe AepeBo PeLleHU rpaduyeckn, UCNoNb3ynTe METOZ,
plot_tree. BbinonHUTe NpeAcKka3aHWe OTHOCUTENBLHO K/AcCOB, K KOTOPbIM MPUHAAENKAT AaHHbIe U3 TECTOBOM BbIBOPKU.

4. Onpegenute, K KAKOMy M3 Tpex BUAOB NPUHALNENKUT MPUC MO YETbIPEM YMUCNOBbLIM MAapameTpam: AJIMHA YalLenCTUKa,




LUMPUMHA YaLleNNCTUKa, OJIMHA NIenecTKa U WUpUHA Nenectka. 3arpysute moayam 6ubanotek numpay n matplotlib, a Takxe
moaynu bubnmotekn Scikit-learn, Heobxoanmsblie gns paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysumTe TectoBbiii
Habop iris. Co3paiiTe AepeBO peLEeHWA CO CAeayllWUMM napaMeTpamun: MaKCMMasbHOEe KO/IMYecTBO Y3708 - 3,
MWHWMaNbHOE YMCNO OBBEKTOB A/A pasfeneHusa nucta - 6. OTobpasuTe MoAyyeHHOe AEepeBO pelleHui rpaduyecku,
ncrnonbsymnte metog plot_tree. BbinonHUTE NpeacKkasaHMe OTHOCUMTE/IbHO KJAaccoB, K KOTOPbIM NMPUHAANEKAT AaHHble U3
TECTOBOW BbIBOPKM.

5. Onpeaenute, K KakoMy M3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalleNncTuKa,
LUMPUMHA YaLeNINCTUKa, 4/IMHA NenecTKa v WKUpPMHA NenecTtka. 3arpysuTe moaynun 6ubamortek numpay n matplotlib, a Takxe
moaynu bubnmotekn Scikit-learn, Heobxoaumsblie gns paboTbl ¢ ApeBom pelueHunit. U3 sklearn.datasets 3arpysuTe TectoBbili
Habop iris.. Co3galite u obyuute mogenb RandomForestClassifier ¢ 10 aepeBbAaMW. BbiNonHWTE nNpeacKasaHue
OTHOCWUTENIbHO KJ/1IAaCCOB, K KOTOPbIM MpUHAA/NexaT AaHHble U3 TecToBOW BbIOOPKWU. locuuTaliTe TOYHOCTb (score) ans
nosly4eHHON Mmoaenu.

6. 3arpysute moaynu 6ubnmotek numpay u matplotlib, a Takxke mogynun 6ubnnotekn Scikit-learn, Heobxogumeole gns paboTbl
c papesom peweHnin. U3 sklearn.datasets 3arpysute TecToBbIi Habop iris. Co3palite wn obyuute mozenb
RandompForestClassifier ¢ makcumanobHolM rnybuHoi aepesbes - 7. BbiNonHMTE npeacKkasaHWe OTHOCUTENbHO KNaccoB, K
KOTOPbIM NPUHALANENKAT AaHHbIE U3 TECTOBOM BbIOOPKU. MoCUMTailTe TOUHOCTb (accuracy) oA Noay4eHHO MOAEeNN.

7. WmnopTtupyiTe Habop aaHHbix load_digits, cogepkawmin 1797 nsobpaxkeHUin pyKonucHbix unobp pasmepamm 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIM U TECTOBbIN B Nponopumm 85/15.

Busyanusupyiite nepsble WecTb 06bEKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/I0EB: BXOAHOTO, CKPLITOrO U BbIXOAHOTO. BbinonHUTE npeacKasaHue u
OLLEHUTE ero Ka4yecTso.

8. WmnopTtupyite Habop aaHHbIx load_digits, cogepKawmin 1797 ns3obpakeHUn pyKonucHbix UMdp pasmepamun 8 Ha 8.
Paszgenute Habop Ha TPEHUPOBOYHbIMA M TECTOBbIN B Nponopuuu 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOA4HOrO. BbinoNHWUTE NpeacKkasaHme U
OLLEHUTE ero KayecTso.

9. Hanuwwute Knacc Neuron, BbINOAHAOWMA GYHKLMM MCKYCCTBEHHOrO HEMpPOHA, HA BXOA AOJ/KHbl MOAABATbCA BeCa,

CMeLLLeHNe, U 3HaYeHMA BXOA0B HelMpoHa. B KauecTse QyHKLMKM aKTUBALMKN UCMONb3YITE CUTMOUAY:
T 1l4ex

10. Hanuwwute Knacc Neuron, BbINOAHAKOWMN GYHKUMM MCKYCCTBEHHOrO HEMpOHa, Ha BXOA AO0/KHbl NOAABaTbCA Beca,

CMeLLeHWe, M 3HAaYEHMA BXOLO0B HEMPOHA. B KauecTBe GyHKLMM aKTUBALMM MCNONb3YHTE TMNEPHONYECKUI TaHTEHC:
than(z) = T 1
2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloIUXcs K NPOMEKYTOUYHOM aTTecTauuu

1. MUckyccrBennslii natemnekt. OcHOBHbIE nMoHATHA NI

2. MammHHOe 00yJeHue.

3. T'myGokoe obyueHue.

4. OOyueHue C yuuTesneM U 0e3 yIuTens.

5. OcHOBHEBIC MTOHATHUS aHANIN3A JaHHBIX. JlaHHBIE, MO/IENb, 00Pa0OTKA JAHHBIX.

6. MeTononornyeckue NPUHIIHAITE AHATN3BI JaHHBIX.

7. Llenwm, aTambl, METOBI M TEXHUKH aHAITN3a JaHHBIX.

8. ®uibTpanus rpynmupoOBKa U arperanus JaHHBIX.

9. Busyanmzanus JaHHBIX.

10. Busyanuszauus nanssix B Phyton.

11. Busyanu3zauus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemraromue qepeBbsi: OCHOBHBIC TOHSTHS.

14. 3apmaua xkiaccubUKaIHH.

15. JlepeBns pemenuii. OCHOBHBIC TapaMeTPHI JepeBa.

16. [epeBo pemieHU B 3a]Ja9d PErPECCHU.

17. Merop OnkainX coOcenei.

18. Konuemnmus ciay4aifHOTO Jeca.

19. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.

20. YcpenHeHune IporHo3o0B.

21. IlpoGiema nepeoOydeHus..

22. Tumsromm6boK: true negative, false positive.

23. Merpuku kadectBa mojenu: Precision, Recall, F1 score.

24. TecrupoBanune ROC AUC.

25. HeiipoHHble ceTH.

26. HckyccTBeHHbIE HEHPOHBI.

27. OyHKUMY aKTHBALMHA HEWPOHA.

28. TlepuenTpoH.




29. OOyyeHue HEHpoOHa.

30. I'pagMeHTHBIH CITyCK.

31. JIpobsnecHue mara npu rpafdeHTHOM CITYCKE.
32. CTOoXacTHYCCKHUI IPaMEeHTHBIN CITyCK.

33. MeToa HaUCKOPEHIIIEro CIycKa.

34. HetipoHHas ceTb.

35. OpHocInoiiHast MOJETb.

36. CaepTo4HBIC HEHPOHHBIE CETH.

37. CBEpPTOYHBIN CIIOH, CIION ITOABBIOOPKH, TOJTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIMS.

39. 3anaum pacrmo3HaBaHHs 00Pa30OB.

40. Kmaccudukanus 00bEKTOB.

41. Tlomck m300paxkeHus 1Mo 0Opasiy.

3. Metoauyeckue MaTepuaJbl, onpeaessiiouye Npoueaypy U KpUTepuu oleHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIi IPH MPOBeJIeHNU MPOMEKYTOYHOM ATTeCTAIUN

Kpurepun ¢popMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKAa «XOPOINO0» BBICTABISCTCS OOYYArOMIEeMYCsl, €CJIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
Borpochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «YIOBJIETBOPHUTEJIBLHO» BBICTABIISACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3a1aHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun (popmMupoBanusi o1ieHOK 1O pe3yJibTaTaM BbINOJHEHHUSA 3aJaHUil

«OTAUYHO» — CTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HEJOYETOB.

«Xopomo» — cTaBUTCA 332 PadOTYy, BBIIOJHEHHYIO TTOJHOCTBIO, HO IIPY HAJMYWHU B HEH HE Oosee OJHOM
Herpy0oii omuOKH U OTHOTO HeloueTa, He OoJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCS 32 padoOTy, eciii 00yJaroUIHiics MPaBHILHO BHIMOIHWI HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojiee ogHON rpy0oil OmMOKN U IBYX HEIOYETOB, HE Oosee oAHON rpy0oil u
OJIHOM Herpy0Ool omnoOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTABUTCS 32 PabOTY, €CIM YMCIO OMIMOOK U HEA0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHHOY WUJTU TIPABUIILHO BBIOJIHEHO MEeHee 2/3 Bcelt paboThI.

Buowvl owubox:

- epybvie owuUbKU. He3HAHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, HEe3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bI8AIOWUE HENPABUTILHOE NOHUMAHUE YCIL08USL NPEON0HCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEeMOYHOCMU QOPMYIUPOBOK, ONpedeleHUll, HePpaAyuoOHAIbHbIU 6blOOP X00a
peuterus.

- Hedouemvl. HEPAYUOHANbHbIE NPUEeMbl BbINOJIHEHUSl 3A0aHUsl;, OMOelbHble NOZPEUHOCMU 8
dopmynuposke 6b180008,; HebOpedNCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepun popmupoBaHus OLeHOK 110 3a4eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZeJIOB IPOrPaMMBbl H3y4aeMoOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX MpOoOJIeM; MPHOOpen HEOOXOAMMBIE YMEHHUS W HaBBIKH, OCBOMII
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHUS MTOJTyYSHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK MpU OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIycKas JIMIIb
HE3HAYUTENIbHbIE HApYLIEHUS I10CIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPHIE HETOYHOCTH.

«He3auTeHo0» — BBICTABIIETCSA B TOM Cly4yae, KOI/la CTYJAEHT JEeMOHCTPUPYET (parMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJI0OB MPOTrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (PyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYeMOr0 ¢J1a00 BbIpa)k€Ha CIIOCOOHOCTh K CAMOCTOSATEIbBHOMY AHATUTUYECKOMY MBIIIUIEHUIO, UIMEIOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCYyTCTBYIOT HEOOXOIAMMbIE YMEHUS W HaBBIKU, JOMYIIEHBI rpyOble
OIMOKM M HE3HaHWE TEPMHUHOJIOTHH, OTKa3 OTBEYaTh Ha JOMOJHUTENbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYUYEHUS TOJI0KUTEIbHON OLIEHKH.






