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Conepxxanue

ITosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MpOMEXKYTOUHOW aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, O6€CH€‘-II/IB3_IOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyeMBIX pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaAMMBI.

DopMbI IPOMEKYTOUHOM arTecTanuu: 3a4€T, 5 Kypc

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kon HWHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHIIUH

OIIK-10: CriocobeH (popMyIHpOoBaTh U PEIIaTh HAYYHO-TEXHUYECKHE 3a1a49u B o0mactu cBoeit | OITK-10.3: Mcnonp3yeT MeTo bl
PO ECCUOHANBHON JCSITEIBHOCTU HUCKYCCTBEHHOTO MHTEJJICKTa
(MamHHOTO O0YYCHHS) U
aHanu3a OONBININX JAHHBIX IS
pemeHns IPUKIIaIHBIX 33129

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMHU pe3yJIbTaTaMHU OCBOCHHS 00pPa30BaTeJIbHOI POrpaMMBbl

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA O].[CHO‘IHLIC
PCSyJ’ILTaTLI 06y‘ICHI/I$[ 10 JUCIUIIIINHE
JOCTH)KCHUSA KOMIICTCHIIMN MaTcpuaJibl

OIIK-10.3: Hcnonb3yeT meronsl | OOydaromuiics 3HaeT: Bompocst (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METO/IBI MalIMHHOTO o0yuenus; | Ne20)

00y4eHHs) ¥ aHau3a OONBIINX JAHHBIX AT | KIaCCH()UKAIMIO 33124 MAIIHHHOTO OOYYEHHUs; METPUKU
peLICHUs IPUKIIAIHBIX 33124 KauyecTBa MOJENIH; (YHKIMM W MeToAbl OMOIMOTEKH
Pandas: query, tail, sample, head; merons! unsrpaimu u
arperanyy JaHHBIX; TPU3HAKH NepeoOyUeHHOCTH MOJIEIH;
MeToxapl oubnmoTek sklearn, seaborn, matplotlib m numpy.
OOyJaronmiicst ymeer: 3amanus (Ne21 -
arperupoBarth JaHHBIE cpencTBamu Python; BEITONHATE Ne25)

¢unpTpanuio qaHHBIX cpencTBamu Python; HacTpanBaTh
BEC HEWPOHHA; BEIOMPATH THI KJIaCCU(PHUKATOPA B
3aBUCHMOCTH OT ITOCTaBJICHHOH 3aJauH; BU3yaIN3UPOBAThH
JTaHHBIC cpercTBaMu OMbIIoTeK pandas, seaborn,
matplotlib;

BBITIOJTHATH MHOTOKJIACCOBYIO KIACCH(DUKAIINIO METOAAMH
oubnmnoreku sklearn;

CTPOUTD JIEPEBbsI PELICHHH 1 BBIOJIHATH 0 HAM
npeJicKa3aHue.

OO6yuaronmuiics BaajeeT: 3anaHus (N 26-
HaBbikaMu nocTpoeHus iepeBa peLICHUN; Ne30)

peanuzaluu ajaropuTma cirydainoro seca (Random
forest); HanMcaHUs! HEHPOHHBIX CETEH;

00y4eHHs MOJIEIH.

[TpomexxyTouHast aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 creAyronux Gopm:
1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a1aHUI;
2) BeinoaHenue 3aaanuii B DMOC.

[IpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX HOopMm:
1) cobecenoBanue;
2) BeimonHenue 3ananuit B OOC



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

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs1) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJabTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA

OOpazoBaresbHbIH pe3ysbTaT
JIOCTH>KEHUS] KOMIETEHINH

OIIK-10.3: MUcnome3yer wMetons! | OOyuarommuiics 3HaeT:
HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIC METOJIbl MAIIMHHOTO OOYYEHHS; KIACCU(PHUKAILUIO 3a/lad MAIIMHHOTO O0YYCHHS;
(MaImIMHHOTO OOYYEHHs) M aHANM3a | METPUKH KauecTBa Mojein; QYHKIMU U MeToibl OubimoTekn Pandas: query, tail, sample,
OonblIMX JAaHHBIX A1 pemeHusd | head; mMeroasl QuIbTpalMu W arperanyu JAHHBIX; TPU3HAKH MEPEOOYUECHHOCTH MOJIEIIH;
MPUKJIATHBIX 3a7a4 MeTo; 161 OnbuoTek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MammHHOe 00y4YeHue —
a) chnenuaIM3UpOBaHHOE MPOrPAMMHOE pelreHue (KM Habop PelICHHI), KOTOpOe BKIIOYACT B ce0st BCe MHCTPYMEHTHI IS
M3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) ara rpymnupoBka 06bekToB (HabmroaeHuiA, cOOBITHIA) HA OCHOBEIAHHBIX, OMUCHIBAOIINX CBONCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEACTABISACT CO00H ydaeOHbIN MprMep, COIePIKAIIN 3aIaHHbIH BXOJHOH HAO0P
JIAHHBIX, ¥ COOTBETCTBYIOIINI €My PaBUIbHBIN BEIXOHOM Pe3yIbTaT
d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAION[H METOMbI MOCTPOCHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JIAHHBIX

3aganue 2
Cpenu nmpeIokKEeHHBIX 3a/1a4 MAITMHHOTO O0YYEeHHS YKaKHUTE 3a/1a4d PErpecCcuu
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DMIIBM Ha CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) TlpeackasaHue cpoka OKyMmaeMOCTH MPOEKTA
d) IIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) TlowcK MOIIIEHHHYECKUX TPAH3AKITHI

3aganue 3
K 6ubnmorexam aHanmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnu u 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"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OtTMmeThTe BEpHBIC YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) UToroBbIM MpeCKa3aHUEM MOJIENH SIBJISIETCS MPEe/ICKa3aHue CIydalHoTo jJepeBa
b) Tlapamerpsl st Kaxmoro aepesa (rTyOHHA, MUHIMATBHOE YHCIIO0 0OPA3IOB B JIUCTE U T.J.) BHIOUPAIOTCS CITydaiiHO
¢) Kaxmgoe nepeBo B jecy moydaer Cly4aiHbli MOAHA00p TaHHBIX
d) UYwcno nepeBbeB B Jiecy BHIOUpPACTCS CyYaiHbIM 00pa3oM
e) IlpeackaszaHue MOIENH - yCPeIHEHHBIC MPEACKA3aHHS IePEBbEB

3ananue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHMMAJIbHOE YHCIIO 00pa3IoB B JIUcTe?
a) min_samples_leaf
b) max depth

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT AKTyaJM3ald{d C Y9eTOM Da3BHTHSA HayKu, oOpa3oBaHUS, KyJIbTYPbI, SKOHOMHKH, TEXHUKH, TEXHOJOTHH MU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACIPOCTPAaHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil u mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoii aTpu0yT OTBe4aeT 3a MUHUMAaIbHOE YUCIIO 00Pa3IoB B Y3JI€ I Pa3IeicHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUHU I1apaMeTPOB PEIIAOLIEro IepeBbs Ha NepeodydeHune
a) Yem MeHblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIHS K IEPEOOyYCHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHblle IyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHbIle 3HAUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIE TEHACHINS K IepeOOyUCHHMIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh AJIS MPEICKa3aHusd pa3Mepa 0JOOPEeHHOTO KPEIuTa 110 33IaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh HcioNB30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PEILICHHUH.
a) ueM MEeHbIIIe CBOWCTBO gini, TEM OJHOPOIHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO IS TUCTHEB, HO HE TSI Y3II0B
C) CcBOICTBO samples yKa3pIBaeT HA KOJIMYECTBO IPUMEPOB B y3Jie
d) mapamerp gini, BO BceX JMCTBSAX TODKSH HMETh OJJMHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM JIece
a) uem GoJbIIIE IEPEBLEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUs
b) Bpems HacTpoiiKu 1 PabOTHI CITyYaWHOTO Jieca YBEIUYNBACTCS MPOMOPIIMOHATBHO KOIHYECTBY JCBEPEB B JieCy.
C) ChydaiiHbIi Jlec IPUMEHUM JUTS PEIICHHS 3aa4 PErpeccuu
d) chyuaiiHbIif lec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKaIN

3amanue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyio KOMOWHAIIMIO TAPAMETPOB LIS IEPEBa PELICHUH
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3amanue 13
Bribepure u3 crincka 3aa4u KiacCu(pUKaIum:
a) pasnmenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpuObI Ha CheJOOHBIE U SITOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHOMN OKpacKe

3ananue 14
OTMeThTe BepHbIE YTBEPXKICHUS
a) B kadecTBe mepeMeHHbBIX I O0YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPHAJIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm meHsime 3HadeHne min_samples_leaf Tem TouHee OyayT peacKa3aHUs HA TPCHUPOBOIHOMN BEIOOPKE
d) UYewm mensbime 3HaueHue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

3aganue 15
Ooyyaromnias BeIOOpKa (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANBHbIE TApAMETPhI JepeBa
b) Bribopka, M0 KOTOPOil OLICHUBACTCS Ka4ECTBO MOJYYCHHOTO epeBa PEIICHUH
C) BriOopKa, M0 KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYYIIeH MOJEIN U3 MHOXKECTBA MoJIeeil
d) MHOXeCTBO LENCBbIX 3HAYCHUI ISl TAHHOTO Habopa JaHHBIX




3anmanue 16
Ipu 06y4YeHHn HEKOTOPON MOJETH Ha TPEHUPOBOYHOM BHIOOPKE M OIICHKE €€ Ka4ecTBa Ha TECTOBOU BBHIOOPKE, MOJTydeHa GobInast
pa3HULA MEKTY 3HAYECHUAMH METPHK Ha TPEHMPOBOUHOM M TECTOBOM BEIOOPKAX. O UeM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenne 1aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACTIPEICIICHHUS B TPEHUPOBOYHOM

€) Mogens HemooOyICHA

d) Mogemnp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMN 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
Kakwe cTpoxu mo3BoOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK HatadpaiiMa data (MHAEKCH MOCcIe0BaTeNbHOCTE 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 MOXET ObITh UCIIOJIb30BaHA CTyNeHuYaTast pyHKINS aKTUBaLUu?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCUTCS IPpU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS HpHC?
C) Pasgenuth TEKCThI HA HEWTpANbHBIC, HETATUBHBIC U MOJIOKHUTEIbHBIE.
d) TIIpeackasaTp pa3mep 3apabOTHOM MIIATHI CIICIIUAUCTA 110 ONPECICHHBIM [TapaMeTPaM.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIIICHHAS CyMMa BXOJOB HEMpoOHa (70 MCIIOJb30BAHUS aKTHBAIIMOHHON ()YHKIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ o)

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTarT:

Kox n nanmenoBanue

WHIHMKATOpa JOCTHKCHHS OO0pa3oBaTeNbHBIN pe3yabTaT
KOMIICTCHIIUH
OIIK-10.3: Mcmoab3yeT METOIbI OO6yyaronuiics ymeer:
UCKYCCTBEHHOTO MHTEJUIEKTA arperupoBarh JlaHHbIE cpecTBamMu Python; BEIIONHATE GUILTPALIUIO JAHHBIX CPEICTBAMH
(MammHHOTO 00YYeHHs) U Python; HacTpauBaTh Bec HelpOHHA; BBIOMPATH THUII KIacCH(PUKATOpa B 3aBUCHMOCTH OT
aHanu3a OONBININX JAHHBIX JUIS MOCTaBJIEHHOH 3a/1a4M; BU3YaJIN3UPOBaTh JaHHBIE CpeAcTBaMu OMOIHoTeK pandas, seaborn,
peuIeHus MPUKIAIHBIX 3a1a4 matplotlib; BermosHsITE MHOTOKITACCOBYIO KiTacCH(UKaIUiO MeToqamu 6ubnmnoTeku sklearn;

CTPOUTH ACPEBbs peHIeHI/Iﬁ U1 BBITOJHATH IO HUM MPEJACKA3aHUC.

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (wanpumep, lab2 tiuzhna.ipynb), nogxmounte
6ubmmoTexkn numpy 1 pandas u npoutute naHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIMUUH AaTadpeiiMa sp UCTIONB3ys 6a30BbIe METO/IbI BU3yalu3annl Ondiarorekn pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJeNed K YCIOBHBIM
MOJMHOXECTBaM Ha0opa JIaHHBIX BhIBEANTE rpadUK yCIEeBaeMOCTH 110 MATEMATHKE U YTCHHIO C Pa3lIelICHUEM M0 TIOJTy.

3amanwue 22

3arpysurte Moayau 6ubarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMbIe I pabOTHI C APEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3yuure cTpyKTypy IMOIy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KaknoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(JUMHa YalenTCcTHKA B CM; IIMPHHA YAIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPUHA JIeTIECTKa B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PEMINTH 33/a4y KiacCH(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JICTICCTKOB, JUIMHBI YaIICIMCTHKA U T.JI. K OTHOMY U3 Tpex KinaccoB. Co3nalire nemonctparusHblii Decision Tree knaccuguxkarop,




UCIIONB3Ysl OJHOMMEHHBINA Kitacc u3 Oubnmoreku sklearn u coxpanute ero B nmepemeHHyro dt. Jlns pa3mencHuss MHOXKECTBA Ha
TECTOBOEC W TPECHUPOBOYHOE HCIOJB3yHTe MeTon train test split. OToOpa3uTe MOIYYCHHOE IEPEBO pEIICHHI TrpaduvecKy,
ucnonb3yiite meron plot_tree

3anganue 23

3arpy3urte JaHHBIE U3 BCTpoeHHOTO Habopa load digits. JlaHHBIe ipeacTaBisIOT coboit Habop u3 1797 pyKOnMCHBIX N300paKeHHH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO6y4nTe 1epeBo penieHui U MOIy4IHTe MpefcKa3aHne Ha TeCTOBOW BEIOOpKe. Busyanusupyiite nmpenckaszaHue, yKa)kKUTe TOYHOCTD
JUISL TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasiseT co0oii cnoBaps ¢ kitouamu data, target, feature names 1 DESCR. Kirtouy data cootBercTByeT
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 kaxmoii crpouke 13 uncoBsIx 3HaueHMA. Bama 3amaua HaiiTh onmcanne Kakaoro u3 Hux. Tak mepsoe 3HadeHue (6.3200e-03 mmu
0.00632) 3T0 ypOBEHb NPECTYNHOCTH Ha TYITYy HACEICHUS.

IocTpoiitTe nepeBo pemIeHUH, MPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbSI TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BEJIMYMHA HEeTIpephIBHAS, U AepeBo knaccudukanuu DecisionTreeClassifier Ham He momoiinéT. (st npeacka3anus 3HAUYCHAS
1e7IeBOi (DyHKINMH HyXHO perpeccronHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce AepeBbs Ha NaHHBIX bOston IO CIIETYIONINM ITapaMeTpaM:

MaKcHMalbHas I1yOuHa - ot 2 10 15 ypoBHeii

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mpol B ucte - oT 1 0 10

OTt06pa3uTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsiMH m MaKCHMaNbHOM
rTryOWHOM paBHOU 5 ypoBHsM mist maHHEIX digits load().

OOyunre momy4eHHyI0 Moenb. BeimonanTe npenckasanue. [locunTaiite TOUHOCTH (Score) [uis neca.

YKaXuTe TpU CaMbIX BaKHBIX [apaMeTpa Al JEPeBbEB PEIICHWH B CO3JaHHOM JIECy, HCIIONb3Ys, HAlpuMmep, aTrpuoyt
feature_importances_.

OIIK-5.4: Wcnone3yer wmeronsl | OOywaromuiica Biaageer:

HCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIkaMu MOCTPOEHUS AE€PEBA PEIICHUIA.

(MaMHHOTO o0yueHust) U | HaBelkamu peanusanuy anroputMa ciydaiinoro jeca (Random forest)
aHanu3a OONBIIMX [JAaHHBIX U | HaBbIkaMu HamMCaHUS HEHPOHHBIX CETEH.

pelIeHUs] IPUKJIAHBIX 3a4a4 HassikamMu 00y4eHUs] MOAETIH.

3amanue 26

3arpy3ute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Cosmaiite KiacCH(pUKATOp, CO CICAYIOIIMMHU MMapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO O0BEKTOB B JIUCTE - 4.

Paznenure monyveHHbIe JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM IIPUHAIIC)KAT JaHHbBIE U3 TECTOBOH BEIOOPKH, COXpPAaHHUTE Pe3yNbTaT MIPEACKa3aHuil B mepeMeHHyto predicted.

Saganue 27

3arpys3ure BCTpOCHHBIN Habop boston.

Habop ganubix boston npezcrasiser codoii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHUB CITUCKOB:

Ucnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
TIyOMHOW paBHOUM 5 ypoBHsM miisi naHHBIX. OOydnTe MONYYCHHYIO MOJENb. BhIMonaHuTe mpeackazanue. [locuuTaiite TOYHOCTH
(score) mns yeca

3ananue 28

Wmnoprupyiite Habop manneix Fashion MNIST (nanueie O6ubnuotexu Keras), comepxamuit 70 000 u300paskeHHid 37I€MEHTOB
OJICXKIbI B IPAJIAIIUAIX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npouTuTe qaHHbIe/

Paznenure Habop Ha TPEHHUPOBOYHBIM U TECTOBEIN B ponopuu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00BEKTOB U3 TPEHHPOBOYHOI'O Habopa.

TloctpoiiTe HEMPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIOEB: BXOJHOIO, CKPBITOTO U BBIXOJHOTO..

3aganue 29

Ckauaiite nannble ¢ caifta kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacmakyiite apXxuBslI train.zip u test.zip ¢ JAHHBIMHU B KaTAJIOT€ CO CBOUM ITPOEKTOM.

B karanore train cozgaiite aBe mamnku cat u dog. Pasaecure n3o0paxeHus M3 Karajora train 10 BHOBb CO3/IaHHBIM Tankam. Bel MoxeT
czenath 310 BpyuHyto (0 6aymuroB) wmu nporpammuo (1 Gayur) ucnosb3yst MeTop! s3bka Python. Bam nonano6utcest 6ubimoreka os
Y METOJBI CTPOK.




CrenepupyiiTe natacera U3 M300paXeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C nomosto Metoza flow from directory co3nmaiite renepaTop AaHHBIX HA OCHOBE N300paKEHHUH M3 KaTaora.

HccnenyiiTe nomydeHHbIH reHepaTop. BeiBenure Ha 3KkpaH, H3ydure Gopmy.

[IpoBenure obpaTHyto onepauo. Busyanusupyiite nepsble nsiTh 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHbIX.

Pacmennte nmeroniuecs 1aHHbIe Ha TpH Habopa (train,test,validation), b0 ucnone3yiTe naHHBIE U3 apXuBa test, MOJArOTOBUB UX
COOTBETCTBYIOITNM 00pa3oM.

CaMocTosTeNnbHO co3aaliTe U 00y4InTe HEMPOHHYIO CETh IS Pa3IMueHIs KOIIeK U cobak (110 mpuMepy 1abopaTopHOH S5, 9acTb 2).
JloGeiiTech TOYHOCTH MOJIEIH Ha BaJTHIAIIMOHHOHN BEIOOpKE He HIDKE 80%

3amanne 30

Peanusyiite kiacc Neuron OCYIIECTBISFOUIMN BBIMOMHEHUE (QYHKIMU =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHbBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y OeauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. IJ1st 7TOro caMoCTOSATENBHO 3a/1aiiTe Beca U CMEIIEHHsI M 3HAUSHNUS BXOJIOB M IPOBEPHTE OTBET.
Cobepure U3 HEHPOHOB MPOCTEHIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 9TO JTF000H CII0H MEXTy BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (HocietHIM). CKPBITBIX CIIOEB MOXET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloIUXcsl K NPOMEKYTOUYHOM aTTecTaluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE mOHATHSA NI
MammHHOE 00yJeHHe.

I'my6Gokoe obydueHue.

OOyueHme ¢ yanurteneM U 0e3 yIuTes.

OcHOBHBIC IOHATHS aHAIN3a JaHHBIX. JJaHHBIE, MOJIENb, 00pabOTKa TaHHBIX.
MeTo0morHYecKre PUHIHITEI aHAIN3bI JaHHBIX.
Lenu, sTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanusi JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanuzaums naHsaeix B Phyton.

. Buzyanmzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromue nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmaua xkIaccupUKAIIHH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI IepeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmkalIInX COCENE.

18. Kowuremnius ciay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGiema mepeoOyUeHHUsI.

22. Twumsl onmboK: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIC HEHPOHEI.

27. DyHKIHUW aKTHBALUU HEHPOHA.

28. IlepuenTpoH.

29. OOyycHne HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JlpoGsieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4ecKui rpaJIneHTHBIH CITyCK.

33. Merox HANCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpxHOCII0HHAs MOJETD.

36. CBepTo4HbIC HEHPOHHBIE CETH.

37. CBEPTOYHBIN CIIOH, CIION TTOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u3zobpaxkeHus 1Mo 00pasIry.

BOoo~Nog~WNE

[EEN
[EEN




3. MeToauyeckne MaTepHaJbl, onpeae/somue Npoueaypy i KpUTepUH OLleHMBAHUA
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHus olleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYYAIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO MIPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKA «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

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

Kpurtepun ¢popmMupoBaHusi O1eHOK 1O pe3yJIbTaTaM BBINOJHEHHUS 3aJaHUil

«OTAUYHO» — CTaBUTCS 32 PadOTY, BBHIIIOJIHEHHYIO OJHOCTHIO 0€3 OIIMOOK U HEAOYETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIIOJHEHHYIO TOJHOCTBIO, HO IIPU HAJMYUHU B HEH He Oosee OJHOMN
Herpy0oii oK U OTHOTO HeloueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCSA 32 padoTy, ecii 00yJaroUIHiics MPaBHIILHO BHIMOIHWI HE MeHee 2/3
Bcel pabOoThl WM JOMYCTHI He Oojiee OqHOU Ipy0oil OmIMOKM M IBYX HEIOYETOB, HE Oosee OAHON Tpy0oil u
oJHOH Herpy0oii ommnoOKu, He OoJiee TpexX HerpyObIX OMIMOOK, OTHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBHO» — CTABUTCA 32 pabOTY, €CJIM YUCIIO OMIMOOK U HEJIOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» WM MTPABUIBHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubok:

- 2pyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0au,
OWUOKY, NOKa3vlealowjue HenpasuibHoe NOHUMAHUE YCI08UsL NPEeOIONCEHHO20 3A0AHUS.

- Hezpybble OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBIL 8b100P X00d peuleHusl.

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

Kpurtepun ¢popmMupoBaHusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJCHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoOro Kypca: ero
0a30BbIX MOHATHH W (QyHAaMEHTAIbHBIX IMpOOJieM; MpPHOOpen HEeoOXOAWMBbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI MPAKTUUYECKOTO MPUMEHEHMSI TOTYUEHHBIX 3HAaHUM, HE JOMYCTHII (DaKTUYECKUX OLIMOOK IPH OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUYECKUH MaTepual, JOIyCKas JIMLIb
HE3HAYUTENIbHbIE HapyUICHUS M10CIe10BaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIICTCS B TOM ClIydae, KOTJla CTyJCHT AEMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTro Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIbHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATUTUYECKOMY MBIIIJICHHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIO)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOJUMbIE YMEHMS M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMHM, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.
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1. ®opmasibHOE OIIECHUBaHUE

IToka3arenn IIpucyrcrByror OTtcyTCcTBYIOT

Hanuuue 06s3aTeNbHBIX CTPYKTYPHBIX 3JIEMEHTOB:

— TUTYJIBHBIN JTUCT

— IIOAACHUTCJIbHAA 3allMCKa

— TUIIOBBIE OLIEHOYHBIE MaTepUaIIbI

— METOJMYECKUE MATEPUAIIBI, OIIPEACIISIOIINE

MIPOLIEYPY U KPUTEPUH OLICHUBAHUS
CopepxarenpbHOE OLICHUBaHKE

\
SN AN

CoOTBETCTBYET He

Ilokazarenu COOTBCTCTByeT
YaCTUYHO COOTBCTCTBYCT

CootserctBue TpedoBanmsm ®I'OC BO k
pe3yibTaTaM OCBOEHUS MPOrPaMMBbl
CootsetctBue TpedoBanusm OITOIT BO k v
pe3yibTaTaM OCBOCHUS POTPAMMBI
OpuenTtanus Ha TpeOOBAHUS K TPYIOBBIM v
¢ynkuusm T1C (mpu Hanuuun
yrBepxkaeHHoro 11C)
CootBeTcTBYET (hOPMUPYEMBIM
KOMIIETCHIIUSAM, MHIUKATOPAM JOCTHKEHHS v
KOMIIETEHINH

Saxmrouenne: POC pekoMeHIIyeTes/ He PeKOMEHIyeTCsl K BHEIPCHHIO; 0OecTieunBaeT/ He
obecrieurBaeT 00BEKTHBHOCTD U JIOCTOBEPHOCTh PE3YJIbTATOB MIPU MPOBEICHUH OIICHUBAHUSI PE3yJIbTATOB
O6y‘-ICHI/IH; KPUTCPUH U IOKA3aTCJIN OLICHUBAHUA KOMHGTGHHI/Iﬁ, HIKaJIbl OIICHUBAHUA O6€CH€‘II/IBaIOT/ HE
00eCTeurBarOT MPOBEJACHNE BCECTOPOHHEH OIEHKH PE3yJIbTaTOB O0YUYCHHSI.

DKcIepT, TOJKHOCTh, yUEHas CTENIEHb, YYEHOE 3BaHHE / ®.1.0.
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