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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
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenp mpoMeEXyTOUHOM aTTeCTalii — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX pPEe3yJIbTaTOB

oOydeHUss TO AWCHUIUIMHE, OOeCHEUYMBAOIINX JIOCTHKEHUE OCBOCHHUS
00pa3oBaTeNbHOM MPOrpaMMBI.

®DopMBbI TPOMEKYTOUYHOM aTTecTaluu: 3a4€T, / CEMECTp

IJIAHUPYEMBIX  pe3yJIbTaTOB

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

KO,H MHAUKATOPA TOCTHKCHUA KOMIICTCHIINN

npo¢eCCUOHATBHBIX 3a1a4

OIIK-6: CriocoOeH HCnob30BaTh COBpEMEHHbIE HH(POPMaIOHHbIE
TEXHOJIOTHH Y ITPOTrPaMMHBIE CPEJICTBA MPH PELICHUN

9KOHOMHUYECKHUX ITOKa3aTeyei

OIIK-6.1: Ucronp3yeT coBpeMeHHbIE HHPOPMaIMOHHEIE
TEXHOJIOTHH U ITPOTPaMMHBIE CPEJICTBA JUI aHAIHN3a |
MPOTHO3UPOBaHMS IKOHOMHYECKUX, COLIUAILHO-

OI1K-6.2: Mcnonb3yeT METO bl HCKYCCTBEHHOTO
WHTEJUIeKTa (MAIIMHHOTO O0YYCHHUS) U aHaJm3a OOJBIINX
JIAHHBIX IS PELICHHsI MPUKIIAJHBIX 33139

Pe3yabTaThl 00yueHus Mo JUCHHUIINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATaAMHU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMBbl

KOZL 1 HAaUMCHOBAHUE NHAUKATOPA
JOCTH)KCHUSA KOMIICTCHIIMN

PCSyJ’ILTaTBI 06y‘ICHI/I$[ 10 JUCIUIITINHE

O1ieHOYHEIE
MaTepHaIbI

OIIK-6.1:  Hcmome3yer  COBpeMEHHBIE
HH(POPMAIMOHHBIC TEXHOJIOTUH 51
IpPOTpaMMHBIE CpEACTBAa U aHalu3a u
MPOTHO3UPOBAHUS 9KOHOMHUYECKHX,
COIMATIbHO-KOHOMHUYECKHUX MTOKa3aTeNeH

OO6yyaronuiics 3HaeT:

- KJ'IEICCI/I(I)I/IKEIL[I/IIO 3aAa4, peiracMbIX METOAJaMU
HCKYCCTBCHHOT'O MHTCJJICKTA,

Bompocsr (Nel - Ne10)

OOyJaromuiicst ymeeT:

BbI6paTI) MNOAXOOAIIYI0O METPUKY JJIA OICHKH KadeCTBa
MOJECJIN U aJITOpUTMaA.

Bananus 7-10

OOyJaroniuiicsi Baajgeer:

OIIK-6.2: Hcnons3yer METOMBI
MCKYCCTBEHHOTO HWHTEIUIEKTa (MAIIMHHOTO
0o0y4deHus) U aHanu3a OONBIUX TaHHBIX IS
peLIeHus! PUKIIAIHbIX 33124

HaBbIKaMH  OOy4YeHHS MOJENM C  HUCMoJb3oBaHWeM | 3amanus 7-10
WHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUIEKTA

OO6yuaronuiics 3HaeT: Bompocer (Nell -
- OCHOBHBIE METOJIBI MAIIMHHOTO 00y4eHwus, mporecchl u | Ne20)

CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelICHUH B

obnacTu npodecCHOHAIBHON e TEIbHOCTH

OO0yuaroniuiicst ymeer: 3amganus (Ne21 -
- HaBBIKAMHM OOYyYEeHHS MOJENM C HCIojb3oBanuem | Ne25)

MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEJUIEKTa

OOyuaronuiics BJiajeer:

HaBBIKAMU OLIEHKU KadecTBa PabOTHI alropuTMa B 3a7adax
KiacCcH(UKaMN U PErpeccun

Baganus (Ne 1- Nel0)

[IpomexxyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIASAYIOMUX HOpM:

1) coGecenoBanue;

2) Beimonnenue 3ananuit B OUOC [Tpusl YIIC.




2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IJIS OLlEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUEC NMHAUKATOPA JOCTUIKCHUA

OO0pazoBaresbHBIH pe3ysbTaT
KOMIETEHIINH

OIIK-6.1: Hcnomb3yer coBpeMeHHble HH(pOpManuoHHbIe | OOydaromuiics 3HaeT:
TEXHOJIOTHM M IIPOTPaMMHBEIC CPEACTBA UIA aHAIM3a M | - KIACCHU(UKAIMIO 33/1a4, PEIIaeMbIX METOIAMH HCKYCCTBEHHOTO

MPOTHO3UPOBAHUS SKOHOMMYECKHX, COLIMANIbHO- | MHTEJIEKTA;
SKOHOMHYECKHX IMOKa3aTeneil
3amanue 1

MammHHOe 00y4YeHue —

a) CrHenuaaTM3upPOBAHHOE MPOrPaMMHOE pelreHue (MM Habop pelieHuil), KOTOpOe BKIIIOYAET B ceOs BCE MHCTPYMEHTHI JUIs
M3BIICYCHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX

b) orta rpynmuposka o0bexToB (HabmioeHuit, COObITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOMCTBA 00HEKTOB

C) Habop JaHHBIX, KaXIas 3a[KCh KOTOPOTO MPEACTABISAET CO00H yueOHbIN MPUMEp, COAEPIKAIIU 3aJaHHbINA BXOJHON HAGOP
JTAHHBIX, © COOTBETCTBYIOIIII €My NPaBIIIGHBIA BEIXOJHOH pe3yIbTaT

d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAIOIUi METO/bI MOCTPOCHHS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCcsl Ha
JTaHHBIX

3aganue 2

Cpem/l NPEAIOKCHHBIX 3a1a4 MAalIMHHOTO 06y‘I€HI/IH YKaKUTC 3a1a4U PErpecCumn

a) Ilouck HEraTMBHBIX OT3BIBOB Ha (DPUIIBM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpeackasanue cpoka OKyMaeMOCTH MPOEKTa
d) TIIpeackaszaHue pHIHOYHOW CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHHMYECKUX TPAH3aAKIIU

3aganue 3

K 6ubnmorexam aHanmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3aganue 4

Kakue 13 nepedyrcieHHbIX KOMaH| BEpHYT JaHHbIe 11 Poccun 1 3umbadBe?

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

OTMmeThTe BEpHBIC YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBbIM npejckazaHUEM MOJIEH ABJISETCS TPEICKa3aHne CIIydalHoro JepeBa
b) Ilapamerpsl mwis Kaxaoro aepesa (riryorHa, MUHUMAIBHOE YHUCIO 00PA3IOB B JKCTE U T.JI.) BEIOMPAIOTCS CITy4aiHO
¢) Kaxmgoe nepeBo B jecy moydaer Clyq4aiHbli MOAHA00p TaHHBIX
d) Ywucio nepeBbeB B JIECY BHIOUPAETCS CIyYailHBIM 00pa3oM
e) IlpenckazaHue MOJENH - YCPEIHEHHBIE MTPE/ICKa3aHKsI JEPEBbER
3anganue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHIUMAJILHOE YUCIIO 00pa3ioB B mcTe?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity decrease

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHIATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX NMPOLEAYp KOJUYECTBe BapuaHTOB. OIEeHOUYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOIINXCsl YHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3amanue 7
Kaxkoit anI/I6YT OTBEYACT 3a MUHUMAJIBHOC YHUCIIO 06pa3u0B B y3JIC 1A pa3ueneHI/m?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 8
OTMeTbTe BEpHBIC YTBEPKICHNUS O BIUSHIH IAPaMETPOB PEIIAIONICTo JepeBhbs Ha epeo0yucHue
a) Yem MeHblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHINS K MEPEOOyICHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K EPEOOyICHHIO
d) TnyOuHa mepeBa HUKAaK HE BIUSET HA €roO MepeoOydeHHOCTh
e) UYem MeHblle 3HaUCHHE MapameTpa max leaf nodes, TeM MeHbIIIe TCHACHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh IS MIPEICKa3aHus pazMepa 000peHHOTo KpenuTa Mo 3aJaHHBIM [apaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpPHBIC YTBEPIKACHUS O AEPEBbSIX PEILICHHUH.
a) ueM MEeHbIIe CBOWCTBO gini, TEM OJAHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO IS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yKka3pIBacT HA KOJHYECTBO MPHMEPOB B y3II€
d) mapametp gini, BO BceX IHCThAX TODKEH UMETh OJJMHAKOBBIC 3HAYCHHUS

OIIK-6.2:  Hcmomp3yeT  MeTOOBl  HCKyCCTBEHHOTO | OOydaromuiics 3HaeT:

MHTEJIEKTa (MAIIMHHOTO OOY4YeHHs) W aHaIU3a OONBIIMX | - OCHOBHBIE METO/Ibl MAIIMHHOTO OGY4EHUs, IPOLECCH U CEPBHCHI 110

JAHHBIX 171 PEHICHHA NPUKIIAJAHBIX 33139 00paboTKe JaHHBIX M  BBIpAa0OTKE pelleHuid B obimacTu
npodhecCHOHAIbHON IEITEIBHOCTH

Saganue 11
OTMeThTe BEpHBIE YTBEPXKJIEHHS O CIIy4allHOM Jiece
a) ueM OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle Ka4eCTBO MPEICKa3aHUs
b) Bpems HacTpoiiKu 1 PaBOTHI CITyYaHOTO Jieca YBEINIHUBACTCS MPOMOPIHOHATHHO KOJIHYECTBY JAEBEPEB B JIECY.
C) CchydaiiHbIi Jlec IPUMEHUM JUTS PEIICHHS 3a1a4 PErpecCcuu
d) chyuaiiHbIif Jlec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIMN

3aganue 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV Haxoaut nydinyi0 KOMOWHALIMIO TAPAMETPOB LIS JIepeBa peIIeHHM
b) RandomizedSearchCV paGoraer GbicTpee, yem GridSearchCV
c) GridSearchCV HaxoauT Jydinyr0 KOMOHHAIMIO apaMeTpPoOB Ul JiepeBa, M3 TeX 3HAYCHHH MMapaMeTpoB, YTO ObLIH
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3amanue 13
Bribepure u3 crincka 3a1a4n KiacCH(GUKaIm:
a) pasuenuth 1o Gororpadyu KUBOTHBIX Ha KOIIEK U cO0aK
b) mpemnckazarh CTOMMOCTEH KBAPTHPBI M0 33 [aHHBIM ITApaMeTPamM
C) pasnuenuTh TpUObI HA ChEJOOHBIE U ATOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTe BepHbIE YTBEPKICHUS
a) B kadecTBe mepeMeHHbBIX I O0y4YEHUS AepeBa MOTYT OBITh UCHOJIb30BaHbI KAK KOJMYECTBEHHBIE, TAK U KATETOPHAJIbHBIC
MpU3HAKU
b) JlepeBss perrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm mensine 3HadeHue min_samples_leaf Tem TouHee OyayT mpeackazaHus Ha TPSHHPOBOTHOMN BBIOOPKE
d) UYewm mensbie 3HaueHue min_samples_leaf Tem TouHee OyayT peacKa3aHUs HA TECTOBOM BEIOOPKE

3anmanue 15
Obyuaromias Berbopka (X _text, y_test) aTo —
a) BrIbopKa, 10 KOTOPOIi HACTPAMBAIOTCS ONTHMAILHBIC TAPAMETPHI JIEpEBa




b) Beibopka, M0 KOTOPOil OLICHUBAETCS Ka4ECTBO IMOJYYCHHOTO epeBa PEIICHHUH
C) BniOopka, Mo KOTOPOH OCYLICCTBIACTCS BEIOOP HAMIYUILEeH MOICIH U3 MHOXKECTBA MOJeTICH
d) MHOXeCTBO LIeNeBbIX 3HAYCHUIA Vsl TAHHOTO Habopa JaHHBIX

3anganue 16
IIpu oOydueHNE HEKOTOPOIT MOAETH HA TPEHUPOBOYHOM BEIOOPKE U OIIEHKE e€ KauecTBa Ha TECTOBOW BHIOOPKE, IMOTydeHa OOoJbImast
pa3HHIA MKy 3HAUCHUSIMU METPHK Ha TPEHUPOBOYHOH M TECTOBOH BBIOOpKaX. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogens nepeobydeHa

b) PacnpenencHue naHHBIX B TECTOBOM BEIOOPKE CHIIBHO OTIINYACTCS OT PACIIPEIACICHHUS B TPECHHUPOBOYHOI

€) Mogens HemooOyUCHA

d) Mogenp uaeansHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMNA HE BBI3OBYT 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]]

3amanue 18
Kakwue cTpoxu mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK HaTtadpaiimMa data (HHOCKCH MOCIEA0BATEIHHOCTH Yrcend oT () ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyNICHYaTask (QyHKIHS aKTHBALMU?
a) Ompenenuth K CbeTOOHBIM WITH HECHETOOHBIM OTHOCHTCS TPHO?
b) Omnpenenuts kK KakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS UPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpaJbHBIC, HETATHBHBIC U OJIOKHUTEIIbHbIC.
d) IlIpenckasats pazMep 3apaOOTHOM IUIATHI CHEHAINCTA IO ONPEACICHHBIM MapaMeTpaM.
e) PasmenuTh U300pakeHUs HA COACPIKAIINE U HE COMCPIKAIINE OTKPBITHIN OTOHb.

3aganue 20
Kaxoe 3HaueHIe MOXKET UMETh B3BEIICHHAs: CyMMa BXOJIOB HEIfpOHa (/10 MCIOIb30BaHUs aKTUBAI[HOHHON (DYHKITHH)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- o0,+ o)

2.2. TunoBble 3aJaHus /sl OLIeHKN HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ysbTaT:

KOI[ 1 HAUMCHOBAHUEC MHAMKATOPA JOCTUIKCHHUS KOMICTECHIINN O6paSOBaTeJ'IBHBII\/'I PE3YIbTAT

OIIK-6.1: Hcnomedyer coBpeMeHHble HH(pOpMaHoHHble | OOyUaroIuiics yMeer:

TEXHOJIOTMM W TPOTpaMMHBIE CpEACTBA JUIA aHAIM3a U | - BBIOPATh MOAXOIAIIY0 METPHUKY JUIS OLIEHKH KayecTBa
MPOTHO3UPOBAHHA 9KOHOMUYECKHX, COLUAIbHO-KOHOMUYECKHX | MOJIENU U aJiITOPUTMa
MoKa3aTeaeH

3amanue 21

Otkpoiite Jupter notebook, cosmaiire daitn lab2 <pama dQamunus>.ipyng (aanpumep, lab2 tiuzhna.ipynb), nomkmouure
6ubmmoTexkn numpy 1 pandas u npoutute faHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIMYMH AaTadpeliMa Sp UCTIONb3yst 0a30Bble METO/IbI BU3yalIM3alluy OnOmroTekn pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0bopa JIaHHBIX BbIBEANUTE rpaduK yCHeBaeMOCTH 110 MATEMAaTHKE U YTCHHUIO C pa3zieeHHeM I10 MOJIy.

3amanne 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnunoreku Scikit-learn, HeoOXxoauMBIe T pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydaurte cTpyKTypy TMOIy4eHHOTO Habopa maHHbIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBIYHOM HAM TEPMUHOJOTHH). KakqoMy 3K3eMIUIsIpy COOTBETCTBYET YETHIPE YMCIIOBBIX aTpuOyTa
(JUMHA YalencTHKa B CM; IIMPHHA YaIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPUHA JIETIECTKa B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHBIH HaOOp MO3BOJISET PELIMTh 33hady KJIACCU(PHKALMM, OTHECEHUs] PAacTeHHsl "MpHUC" MCXOMAs M3 MINPUHBI
JICTIECTKOB, JUIMHBI YaIIEINCTHKA U T.JI. K OHOMY M3 Tpex kiaccoB. Co3naiire nemMonctparusHblii Decision Tree knaccuguxarop,
UCIIOJIb3Ysl OJHOMMEHHBIN Kiacc u3 Oubmmorexku sklearn m coxpanurte ero B mnepemenHyro dt. JInst pazneneHusi MHOXKECTBA Ha




TECTOBOC W TPCHHPOBOYHOE HCHOJNB3yWTe MeToj train test split. OrToOpasuTe NOIYYEHHOE ICPCBO PEHICHHN TpadUuecK,
ucnonb3yiite meron plot_tree

3amanue 23

3arpys3urte JaHHBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe peacTaBisSIOT co000it Habop 13 1797 pyKOMUCHBIX N300paKeHUM
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa JUIA KaXXIOW SYCHKH M300paKeHUS.
OO6y4nTe 1epeBo pemieHni U MOIy4IHTe MpeAcKa3aHne Ha TECTOBOHM BRIOOpKe. Busyammsupyiite npencka3zaHue, yKaKUTe TOYHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasmiseT coboii cioBaps ¢ kiarouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CIHCKOB:

{'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 kaxnoii ctpouke 13 unciaoBbIX 3HaYeHH. Bara 3aaua HaiiTh onucanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BEJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoinét. st npeacka3anus 3HAYCHAS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce aepeBbs HA NaHHBIX bOston IO CIIETYIONINM ITapaMeTpaM:

MaKCUMalbHasg TITyOuHa - oT 2 10 15 ypoBHeit

MHHUMAaJIBHOE YUCII0 TIPO0 JUIst pa3zaeneHus - ot 2 1o 10

MUHHMMAaJbHOE YHCII0 Mol B ucte - oT 1 10 10

OTt06pazuTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

W3yante ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMH M MakCHMalIbHOM
rTryOWHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits_load().

OOyunre momy4eHHyI0 Moenb. BeimonanTe npenckasanue. [locunTaiiTe TOUHOCTH (Score) [uIs jeca.

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa AJsl JEPEeBbEB PEIICHWH B CO3JAHHOM JIeCy, HCIOJb3Ys, HalpuMmep, aTpuoyT
feature_importances_.

OIIK-6.1: Hcnomedyer coBpeMeHHble HH(poOpManuoHHble | OOyuaromuiics BJajaeer:

TCXHOJIOTMU W M[OporpaMMHbI€ CpCIACTBAa [JId aHalu3a U | - HaBbIKAMHU O6y‘16HI/I$[ MOACIIN C HCII0JIb30BAHHUEM
IIPOTHO3UPOBAHUA SKOHOMHUYCCKUX, COIMAJIbHO-OKOHOMHUYCCKUX | MHCTPYMCHTOB UCKYCCTBCHHOI'O MHTCJIJIICKTA
rokasartenein -HaBbIKaMHM OICHKH KadyCCTBa pa6OTbI aJIroputMa B 3aJadax

OIIK-6.2: Hcnonb3yeT METOIbl UCKYCCTBEHHOTO HHTEIUIEKTA | KIACCH()UKAIUU U PETPECCHU
(MammHHOTO O0YYeHHs) M aHauu3a OOJBIIMX aHHBIX UL
peueHus! MPUKIAIHBIX 3a1a4

1. Hcnonssyiite ¢aiin StudentsPerformance.csv. BeiBeanTe CTpOKH ¢ JaHHBIMH OOYYalOIIMXCS, KOTOpbIE HE HPOXOIMIN
MOJTOTOBUTENIFHBIE KypCHI (test preparation course == None), HO HaOpand XOTs ObI 1O OJHOMY M3 TECTOB (JFOOOMY)
6onpme 90 6amnoB. Ummoptupyiite 6udmuorexy Seaborn. Mcmonssys meton Implot() BeiBeanTe rpaduK yCIIeBaeMOCTH 110
MaTeMaTUKe U YTCHHUIO C Pa3JIeIeHHEM 10 MOIy.

2. Ucnons3yiite daiin StudentsPerformance.csv. BelBeaute cTpOKU ¢ JaHHBIMH 00yYaroIMXcs, HAOPaBILUX B CyMMe 3a TPH
tecta Oopmre 250 6amnoB. Umnoptupyiite Oudmuorexy Seaborn. [Tokaxure Ha rpaduke cpeaHnit 6a1 IO MaTeMaTHKE
JUIs IEBYIIEK M IOHOIIEH B 3aBUCHMOCTH OT YPOBHS OOy4YeHHsI.

3. Omnpenenure, K KAKOMY U3 TpeX BHJOB NPUHAIJISKUT UPUC 110 YETHIPEM YHCIIOBBIM MapaMmeTpam: JUIMHA 4YalllesIv CTHKA,
NIMPHHA YaIlleTUCTHKA, JIJIMHA JISTIECTKA U IIUPUHA JIeTIeCTKa. 3arpy3uTe MOoayJid OubIroTek numpay u matplotlib, a Takke
moysu 6ubmrnorexku Scikit-learn, Heo6xomaumMbre st paboThI ¢ apeBoM pemenuii. 13 sklearn.datasets sarpysure TectoBbrit
Habop iris. Co3maiiTe n1epeBo PEUIeHUH CO CISAYIOMNMH MapaMeTpaMi: MaKCUMallbHas TITyOuHa - 4 ypOBHS, MUHUMAJIbHOE
yucno o0bekToB B jucte - 4. OToOpasure MojydeHHOE AEpeBO pelieHui rpaduyeckd, UCIONb3yldTe Mero] plot tree.
BerImonHuTe npeackazaHue OTHOCHTENBHO KIIACCOB, K KOTOPHIM IPHHA/UIEKAT JIaHHbIE U3 TECTOBOM BBEIOOPKH.

4. Ompezenure, K KAKOMY M3 TPeX BHIOB MPUHAIICKUT UPUC MO YESTHIPEM YHCIOBBIM MapaMeTpaM: [UTHHA YallIeIUCTHKA,
[IMPHHA YaIeINCTHKA, JUTHHA JISIIECTKA U IIUPHHA JielecTKa. 3arpy3ute Moayau 6ubiinoTek numpay u matplotlib, a taxke
Moayiu 6ubmuoreku Scikit-learn, Heo6xoaumMele 11t paboThI ¢ IpeBoM pemenui. 13 sklearn.datasets sarpysure TecToBblid
Habop iris. CozgaliTe JepeBO pEHIEHWH CO CIEXYIOIMMH MapaMeTpaMH: MaKCHMAJIbHOE KOJIWYECTBO Y3JOB - 3,
MHUHHMAaJIBHOE YHCIIO OOBEKTOB A pasfeneHus jucta - 6. OroOpa3ure MOIYYEHHOE JEPEBO pEIIeHUH rpaduveckd,
uCrofb3yiTe Meto] plot tree. BolnosnHuTe mpeackazaHue OTHOCHTENIHHO KIIACCOB, K KOTOPHIM IPHHA/JICKAT JAHHBIC U3
TECTOBOW BHIOOPKH.

5. Omnpenenure, K KAKOMY U3 TpeX BHUIOB NMPUHAIJISKUT UPUC 110 YETHIPEM YHCIIOBBIM IapameTpam: JUIMHA YallelInCTHKA,
IIMPYHA YalIeTUCTHKA, JUTMHA JISTIECTKA M IIUPUHA JieTiecTKa. 3arpy3ure MoLyu 6ubanorek numpay u matplotlib, a Takxe
moxyu 6ubmrnorexku Scikit-learn, Heo6xomumere st paboTs ¢ apeBoM pemenii. M3 sklearn.datasets sarpysure TectoBbrit
Habop iris.. Co3naiite m oOyunte Mmoxmens RandomForestClassifier ¢ 10 nmepeBpsiMu. BrimonHuTe mnpenckasanue
OTHOCHTEJIFHO KJIACCOB, K KOTOPHIM NPHHA/UIEXAT JaHHbIE M3 TeCTOBOW BBIOOpKH. Ilocumraiitre TouHOCTH (score) st
MOJIYYCHHOW MOJICIIH.




6. 3arpysure Momysu 6nbaroTek numpay u matplotlib, a Taxoke Moxynu 6ubsmorexu Scikit-learn, Heo6XxoqUMBIE I pabOTHI
¢ napesom pemenunit. M3 sklearn.datasets 3arpysure tectoBwiii HaGop iris. Cosmaiite u 00y4yute MOACNB
RandomForestClassifier ¢ MmakcuManbHOW TITyOHHO# nepeBbeB - 7. BhIMONHUTE NpecKa3aHHe OTHOCHTEIBHO KJIACCOB, K
KOTOPBIM ITPHUHA UICKAT JaHHbIE U3 TECTOBOM BbIOOPKH. [locunTaiite TOUHOCTH (accuracy) Juis OJIy4eHHON MOJIEITH.

7. Wmmnoprupyiire Habop nansbix load digits, comepkamuii 1797 m3o0paxeHuii pyKONMCHBIX Iudp pasmepamu 8 Ha 8.
PaznenuTe HabOp Ha TPEHUPOBOYHBIN M TECTOBBIN B mpomopiwm 85/15.

Busyanusupyiite nepbie mecTs 0OBEKTOB U3 TPCHUPOBOYHOTO Habopa.
ITocTpoiiTe HEMPOHHYIO CETh, COCTOALLYIO U3 TPEX CIOEB: BXOJHOTO, CKPBITOIO U BBIXOJHOTO. BBINOJIHUTE NpeacKa3aHue
Y OIIEHHUTE €r0 Ka4eCTBO.

8. HWmmoptupyiite Habop mawabX load digits, comeprkammii 1797 m300pakeHN pyKONMHUCHBIX mudp pasmepamu § Ha 8.
Paznmenute HabOp HA TPEHUPOBOYHBIN U TECTOBBII B mponopuuu 75/25.

[MocTpoiiTe HEHPOHHYIO CETh, COCTOSALIYIO M3 TPEX CIOEB: BXOJHOT0, CKPBHITOTO M BBIXOJHOTO. BEIonHUTE MpeackazaHue
Y OLIEHHUTE €ro KayecTBo.

9. Hamummmre xiacc Neuron, BbImoyHSIOMMKA (QYHKIMM HCKYCCTBEHHOTO HEHpOHa, Ha BXOZ JOJDKHBI IOJIaBaThCs Beca,
CMelleHNe, 1 3HaYeHUs BXOJIOB HelipoHa. B xauecTBe pyHKINY aKTHBALIUH UCTIONB3YHTE CUTMOUITY:

4= 1+e™*

10. Hammmmure kmacc Neuron, BRINONHAIONMNA (YHKIWH HCKYCCTBEHHOTO HEHpOHA, Ha BXOX MOJDKHBI MOJABATHCS Beca,
CMEIIEHNE, ¥ 3HAYCHNUS BXOOB HelipoHa. B kauecTBe pyHKINHM aKTHUBALIMK UCTIONB3YHTE THIEPOOIMIECKNI TaHTCHC!

than(z) = T 1
2.3. [lepeyeHb BONPOCOB IS MOATOTOBKH 00YUYAIONIUXCH K MPOMEKYTOYHOM aTTecTaluu
1. HckyccrBennslit unTemnekt. OcHoBHbIe noHATHA NI
2. MammHHOe 00yYeHue.
3. T'myGokoe oOyueHue.
4. OOyueHHe C yunuTeleM 1 0e3 yIuTels.
5. OcHOBHBIC TIOHATHS aHATM3a NaHHbIX. JlaHHbBIE, MO/IENb, 00Pa0OTKa JaHHBIX.
6. MerononornuecKkre NPUHIMITE aHAIN3bI JaHHBIX.
7. llenw, 3Tamsl, METOIBI ¥ TEXHUKH aHAM3a JaHHbIX.
8. O@uibTpanys IpyNNupoOBKa U arperanus JaHHBIX.
9. Busyanuzanus gaHHbIX.
10. Busyanuzaums naHssix B Phyton.
11. Busyanu3zauus B Pandas.
12. Bubnuorexu Seaborn u Matplotlib
13. Pemaromiue iepeBbsi: OCHOBHBIE TOHATHSI.
14. 3apmaua kiaccubuUKaIHH.
15. JlepeBbs pemenunii. OCHOBHBIC TapaMeTPHI JepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHU.
17. Merox OnmkalInX COCENE.
18. Konmemnmus ciny4aifHOTO Jeca.
19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe POTHO30B.
21. TIpoGiema mepeoOyUeHUsL.
22. Twumsl onmboK: true negative, false positive.
23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.
25. HeiipoHHbIe ceTH.
26. VckyccTBeHHbIE HEHPOHBI.
27. DOyHKIHMY aKTHBALUU HEHPOHA.
28. IlepuenTpoH.
29. OOyueHue HeWpoHa.
30. I'paguieHTHBIH CITyCK.
31. pobGneHue mara npy rpaJlieHTHOM CITYCKe.
32. CroxacTH4ecKuil rpaJIneHTHBIH CITyCK.
33. Merox HANCKOPEHIIEro CITyCKa.
34. HeiipoHHast CETb.
35. OpHocnoiHas MOJETIb.
36. CBepTouHble HEWPOHHBIE CETH.
37. CBEpTOUHBIii CIIOH, CJI0H NOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. Ilenerast QyHKIHS.
39. 3amaum pacro3HaBaHUS 00pPa30OB.
40. Knaccudukarys oObeKTOB.
41. Tlouck u300paxkeHus 1Mo oopasiy.




3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIM NIPH NPOBEJCHUH IIPOMEKYTOYHOM aTTeCTaAlMU

Kputepun ¢popmMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUM

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISCTCS 00yUYaIONIEMYCsl, €CTH KOJTMYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi O1ieHOK 10 pe3yJIbTaTaM BbINOJHEHHUS 3aJaHUil

«OTaAUYHO» — cTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TOJHOCTHIO 0€3 OIMOOK U HEAOYETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 paboTy, e 00yJaroUIHiics MPaBIJILHO BHITIOIHWI HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojee OgHOU Ipy0oil OmMOKN U IBYX HEIOYETOB, HE Oosee OAHON rpy0oil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCSA 3a pabOTY, €CIIM YUCIIO OMIMOOK U HEJOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pyOvle OwubKU: He3HaHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peueHuUs 3a0ad;
OWUOKU, NOKA3bI8ATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0HCEHHO20 3A0AHUS.

- Hezpybble OwUbKU: HeMOUHOCTU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHus.

- HeOouembvl.: HePAYUOHAbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 POPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBanusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJCHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX TMOHATHH W (QyHAaMEHTAIbHBIX IMPOOJIeM; MPHOOpen HEeoOXOAWMBbIE YMEHHUs U HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI TOTYUEHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH MarTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYIIEHUs 0CIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIIETCS B TOM ClIydae, KOIJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTr0o Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYEMOro €J1a00 BbIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIIEHU IO, HUMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaja, OTCYTCTBYIOT HEOOXOJMMbIE YMEHMSI M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.
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