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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
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, O6€CH€‘-II/IB3_IOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyeMBIX pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaruu: 3a4ér, 7 cemectp (0.¢.0.), 4 kypc (3.¢.0.)

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

Kox mannkaTopa qOCTIDKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

OIIK-10: Crioco6eH hopMyIHpOBaTh U PelaTh HAYYHO-TEXHUYECKHE 3a1a4u B o0mactu cBoeit | OITK-10.3: Mcnomnp3yeT MeTo bl
PO eCCUOHANBHON JCSITEIBPHOCTU HCKYCCTBEHHOT'O MHTEIIJICKTa
(MamHHOTO O0YUYCHHSA) U
aHanu3a OONBININX JAHHBIX IS
pemeHns MPUKIIaIHBIX 3129

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJbTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon 1 HanmMeHOBaHME HHIUKATOPA OueHo4HBIC
PesynbraTel 00y4ueHNUs 10 JUCIUTUINHE
JOCTH)KEHHS KOMIICTEHIINT MaTepuaIbl
OIIK-10.3: Hcnonb3yet meronsl | OOydaromuiics 3HaeT: Bompocst (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METOIbI MAaIIHHHOTO o0yuenus; | Ne20)
00yueHus) ¥ aHanu3a OOJILIIMX JAHHBIX Ul | KIaCCH(UKAIMIO 334 MAalIMHHOTO OOYYEHHsS; METPUKH
peLIeHUs PUKIIAIHBIX 33124 KauecTBa MozeiH; (GYHKIMM W METoJbl OuOIMOTEeKH

Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperaluuy JaHHBIX; MPU3HAKH IepeoOyUYCHHOCTH MOJIEIIH;
MeTozpl OubdmmoTek sklearn, seaborn, matplotlib 1 numpy.
OOyyaronuiicst ymeer:. 3ananus (Ne21 -
arperupoBarh JaHHble cpeactBamu Python; Beimonasts | Ne25)

(bunpTpanno DaHHBIX cpeacTBaMu Python; HacTpauBath
BeC HEWPOHHA; BBHIOMpATh TUN KJIacCHpHUKaTOpa B
3aBHCHMOCTH OT ITIOCTAaBJICHHOW 3a1a4; BU3YaJIM3HPOBAThH
JMaHHBIC  cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BBITIOJIHATh MHOTOKJIACCOBYIO KJIACCU(HMKALINIO METOJaMHU
oubmuorexu sklearn;

CTPOUTH JEpEBbsl PpEIIEHUH ¥ BBINOJHATH 10 HUM

npejcKa3zaHue.
OO6yuaronuiics Baajeer: 3anaHus (Ne  26-
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanu3anuu anroputMa cirydaiiHoro neca (Random forest);
HalucaHusi HEUPOHHBIX CeTell;
00yUYeHHS MOJICITH.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) seinonHenue 3aganuit B OMMOC Caml 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 HAUMCHOBAHUE UHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-10.3: MUcnoms3yer wMetons! | OOyuarommiics 3HaeT:

HCKYCCTBEHHOTO MHTEJUIEKTA | OCHOBHBIE METOJIbl MAIIMHHOTO OOYYEHUs, KIACCU(PHUKAILIUIO 33/1a4 MAIIUHHOTO O0YYeHUS;
(MamuHHOTO OOYYEHHS) M aHANU3a | METPUKH Ka4ecTBa Mojeid; QYHKIMU W MeTonbl 6ubiauorexu Pandas: query, tail, sample,
OonblIMX JAaHHBIX A pemeHus | head; mMeroasl QUIBTpalMU W arperanyy JAHHBIX; MPU3HAKH MEPEOOYUYECHHOCTH MOJIEIIH;

MPUKJIATHBIX 3a7a4 MeTo; b1 OnbmuoTek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MammHHOe 00y4YeHne —
a) CrHenuaaIM3upPOBAHHOE MPOrPaMMHOE pelreHue (MM Habop pelieHuil), KOTOpOe BKIIIOYAET B ceOs BCE MHCTPYMEHTHI JUIS
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX
b) ora rpynmuposka 06bexToB (HabmoaeHuii, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISACT CO00H ydaeOHbIH MpUMep, COIePIKAIIN 3aIaHHbIH BXOJHOH HAO0P
JTAaHHBIX, © COOTBETCTBYIOIIII €My NPaBIIIGHBIA BEIXOJHOH pe3yIbTaT
d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYalOIUi METO/bI MOCTPOCHHS AlTOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JTAaHHBIX
3aganue 2
Cpenu npenoxKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4H PETPECCHH
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DHIIBM HA CaiiTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) TlpeackasaHue cpoka OKyMmaeMOCTH MPOEKTA
d) TIIpeackaszanue peIHOYHOW CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHMYECKUX TPAH3aKIU
3aganue 3
K 6ubnmorexam ananmu3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 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
OtMmeThTe BEpHBIC YTBEPKIACHHUsI 00 alropuT™Me ciydaiHoro sieca - Random Forest
a) UToroBbIM MpeCKa3aHUEM MOJIENH SIBJISIETCS MPEe/ICKa3aHue CIydaHoTo JepeBa
b) Tlapamerps! st Kaxmoro aepesa (TryOHHA, MUHEMATBHOE YHCIO 0OPa3IoB B JIHCTE U T.1.) BRIOHPAIOTCS CIydaiiHO
¢) Kaxmgoe nepeBo B jecy moydaer CiydaiHbli MOAHA00p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3omM
e) IlpenckazaHue MOJENH - YCPEIHEHHBIE TPE/ICKa3aHUsI JEPEBbER
3ananue 6
Kakoit aTpu0yT oTBe4aeT 32 MUHUMAJIbHOE YUCIO 00pa3IoB B JIUCTE?
a) min_samples_leaf
b) max depth

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyaJM3ald{d C YY4eTOM DPAa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3£leJ'ICHI/I$I?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHUU TapaMeTPOB PEIIAOLIET0 IePEBhs Ha IepeodydeHue
a) Yem MeHblue 3HaueHHE min_samples_split, TeM MeHbIlIe TCHACHIHS K MIEPEOOyICHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYewm MeHbIle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIMS K Mepeo0yIeHHIO
d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHbIle 3HaUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYICHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh IS MIPEICKa3aHus pazMepa 0J0OpPEHHOT0 KpeanTa o 3aJaHHBIM MapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PELICHHUH.
a) ueM MEeHbIIe CBOWCTBO gini, TEM OJHOPOJIHEE TIPUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TOMBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CcBOWCTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JMCTBSAX TODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM Jiece
a) uem GombIIIe IEPEBLEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiKu 1 PabOTHI CITyYaHOTO Jieca YBEIUUHUBACTCS MIPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3aa4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM JIJISI PEIICHHS 3a1a4 KIaCCH(PHKAIIHN

3amanue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyi0 KOMOWHALIMIO TAPAMETPOB IS IepeBa PEIICHHH
b) RandomizedSearchCV paGoraer GbicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO IapaMeTpoB Ul AepeBa, M3 TeX 3HAYCHUH MapaMeTpoB, 4YTO OBbLIA
niepeaaHsbl
d) RandomizedSearchCV naet Gonee TouHoe mpezackasanue, yem GridSearchCV

3amanue 13
Bribepure u3 crincka 3aa4u KiacCu(GUKaIum:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pasuenuTh TpUObI HA ChEJOOHBIE U STOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTe BEpHbIE YTBEPKICHUS
a) B kadecTBe mepeMeHHbBIX I 00YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPUAJIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTh 3a1a4dy KIacCHOHKAIMN ¢ TIPOM3BOIBHBIM YHCIOM KIaCCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT npeacka3aHus Ha TPSHHPOBOTHOMN BBIOOPKE
d) UYewm mensbime 3Hauenue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPO HACTPAMBAKOTCS ONTUMANBHbIE TAPAMETPhI JepeBa
b) Bribopka, M0 KOTOPOil OLICHUBAETCS KaYECTBO MOJYYCHHOTO epeBa PeIICHHUH
C) BriOopka, M0 KOTOPOH OCYIIECTBIAETCS BBIOOP HAMTYUIIeH MOJETN U3 MHOXKECTBA MO/Ieeit
d) MHOXeCTBO LeNeBbIX 3HAYCHUI ISl TAHHOTO Habopa JaHHBIX




3amanue 16
Ipu 06y4YeHnn HEKOTOPON MOJIETH Ha TPEHUPOBOUHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BLIOOPKE, MOJTydeHa Gobiias
Pa3HUIA MEKTY 3HAYEHUAMH METPHK Ha TPEHUPOBOUHOM U TECTOBOM BEIGOpKax. O ueM 3TO MOXKET TOBOPHUTE?

a) Mogenp nepeobyyeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PacIpeeiCHus B TPCHAPOBOTHOM

€) Mogens HenooOyUCHa

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMI 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 mo3BOJISAIOT 0TOOpaTh S5 MepBHIX CTPOK HaTadpaiiMa data (MHAEKCH MocIeoBaTeNbHOCTh ncen ot 0 ¢ 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 CTyNeHYaTas pyHKIUS aKTUBALUU?
a) Omnpenenuthb K CheT0OHBIM HUITH HECHETOOHBIM OTHOCHUTCS IPpU6?
b) Omnpenenurs kK KakOMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) oTHOCHTCST HPHC?
C) Pasgenuth TEKCThI HA HEWTpANbHbBIC, HETATUBHBIC U MOJOKUTEIIbHBIC.
d) TIIpeackasaTp pa3mep 3apabOTHOM IIIATHI CIICIIUAUCTA 110 ONPEICICHHBIM MTapaMeTpaM.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaucHrEe MOXKET UMETh B3BEIICHHAS CYMMa BXOJOB HEMpOHa (70 UCIOJIb30BaHKS aKTUBAIIMOHHOM () YHKITHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo, + )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

Kox n nanmenoBanue

MHJIIKATOpa JOCTHKEHHS O0pazoBaresbHBIA pe3yIbTaT
KOMITCTEHIINI
OIIK-10.3: Ucnone3yetr Metoapl | OOydaromumiics ymeeT:
HCKYCCTBEHHOTO MHTEIIEKTa arperupoBarh JaHHbIE cpencTBaMu Python; BHIIONHATE GUIBTPALIMIO TAHHBIX CPEICTBAMHU
(MamHHOTO 00Y4YeHHS) U Python; HacTpanBaTh Bec HeHpOHHA; BRIOMPATH THUI KJIACCH(HUKATOPA B 3aBHCUMOCTH OT
aHanu3a 0OJBIINX JAHHBIX JJIS MTOCTABIIEHHOW 3aJ1a4M; BU3yaJIM3UPOBATh JJaHHBIE CpeIcTBaMU OubnmoTek pandas, seaborn,
peueHus MPUKIAIHBIX 3a1a4 matplotlib; BeIONHSITE MHOTOKITACCOBYIO KiTaCCH(UKAIINIO MeToaMu 6nbnnoteku sklearn;

CTPOUTH ACPEBbA peIHeHI/Iﬁ U1 BBIMIOJHATD IO HUM MPEJACKa3aHue.

3amanue 21

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

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIMYMH AaTadpeliMa Sp UCIOIIb3yst 0a30Bble METO/IbI BU3yalIM3aluy OnOIroTekn pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJENed K  YCIOBHBIM
MOJMHOXECTBaM Ha0Opa JIaHHBIX BhIBEAMTE rpadHK yCIeBaEMOCTH 110 MATEMaTHKE W YTEHHUIO C Pa3/IeJIeHUEM I10 MOIy.

3amanwue 22

3arpysurte Moayau 6ubarnoTek numpay u matplotlib, a Taxke moaynu 6ubauoreku Scikit-learn, HeoOXxoauMBIe I pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydure cTpyKTypy TMOIy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TePMHUHOJIOTHH). KakaoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(MHa YalenTCcTUKa B CM; IIMPHHA YaIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; LIMPUHA JIETIECTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHbI HAOOp MO3BOJAET PELINTH 33hady KJIACCU(PHKALMM, OTHECEHUs PAacTeHHs "MpUC" MCXOMs M3 MIMPUHBI
JICTICCTKOB, JUIMHBI YaIICIMCTHKA U T.J. K OIHOMY U3 Tpex kinaccoB. Co3naiire nemonctparusHblii Decision Tree knaccugukarop,




UCIIONIB3Ysl OJHOMMEHHBINA Kitacc u3 OuOnmoreku sklearn m coxpanute ero B mepemennyro dt. s pa3mencHus MHOXKECTBA Ha
TECTOBOEC W TPCHUPOBOYHOE HCHOJNB3yWTe MeToj train test split. OToOpasuTe NOIYYEHHOE ICPCBO PEHICHHN TpadUyuecK,
ucnonb3yiite meron plot_tree

3ananue 23

3arpys3urte JaHHBIE U3 BCTpOoeHHOTo Habopa load digits. JlaHHbIe ipeacTaBiIsoT cobo0it Habop u3 1797 pyKOMMCHBIX H300paKeHUN
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO6yunTe 1epeBo pelieHni U MOIyYHTe MpeAcKa3aHne Ha TECTOBOHM BRIOOpKe. Busyanmsupyiite mpeackasanue, yKaKATe TOYHOCTh
JUISL 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 kaxnmoii crpouke 13 uncioBrIx 3HaueHMA. Bama 3amada HaiiT onmucanne Kakaoro u3 Hux. Tak nmepsoe 3Hauenune (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYyIIy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbSI TT0 MMEIOIMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHJTBS - BEJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. st npeacka3anus 3HAYCHAS
1e7IeBoi (DyHKIMH HyXHO perpeccronHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce nepeBbs HA NaHHBIX bOston IO CIETYIONINM ITapaMeTpaM:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MHHUMAJIBHOE YUCII0 TIPO0 JUIst pa3zaeneHus - ot 2 jo 10

MUHHMMAaJbHOE YHCII0 Mpol B nucte - oT 1 10 10

OTt06pazuTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

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

OOyunre momy4eHHYI0 MoJenb. BeimonanTe npenckasanue. [TocunTaiite TOUHOCTH (Score) [uIs jeca.

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

OIIK-5.4: Wcnone3yer wmeronsl | OOygaromuiics BiaageeT:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu MOCTPOEHUS I€PEBA PEIICHUIA.

(MamMHHOTO o0yueHust) u | HaBeikamu peanusanuu agropurma ciydaiinoro jgeca (Random forest)
aHanu3a OONBIIMX JAaHHBIX Ul | HaBbIKaMu HamucaHWs HEHPOHHBIX CETEM.

pelIeHUs] IPUKIJIAIHBIX 3a4a4 HaBbikaMu 00y4eHUs] MOJEIIH.

3amanue 26

3arpysute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite kiaccupukaTop, CO CICAYIOUIMMHU MapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHMMAJIbHOE YHCIIO O0BEKTOB B JIKCTE - 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 NpeicKa3aHuii B mepeMenHyto predicted.

Saganue 27

3arpy3ure BCTpOCHHBIN Habop boston.

Habop ganubix boston npezacrasiser co0oii cioBaps ¢ kitoyamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHUB CITUCKOB:

Ucnione3ys anroputM ciydaiineiii jiec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCUMAaIbHOM
TIyOMHOW paBHOUM 5 ypoBHsM aiisi naHHBIX. OOydWTe MONYYCHHYIO MOJeNb. BhIMonaHUTE Tpeackazanue. [locuuraiite TOYHOCTH
(score) mns yeca

3ananue 28

Wmnoprupyiite Habop mauneix Fashion MNIST (nanneie O6ubnuoteku Keras), cogepxarmuit 70 000 u300paskeHHid 37I€MEHTOB
OJICXKIbI B IPAJIALIUIX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npouTuTe qaHHbie/

Paznenure Habop Ha TPEHHMPOBOYHBIH U TECTOBEIN B ponopu 85/15.

Buzyanusupyiite nepsbie 1ecsiTh 00BEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

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

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacmakyiite apXuBHI train.zip u test.zip ¢ JAHHBIMHU B KaTaJ0re CO CBOUM IIPOEKTOM.

B karanore train cozgaiite aBe mamnku cat u dog. Pasaecure n3o0paxeHus M3 Karajora train 1o BHOBb CO3/IaHHBIM Tankam. Bel MoxkeT
czenath 3710 BpyuHyto (0 6ayuroB) winu nporpammuo (1 Gayur) ucnonb3yst MeToas! si3bika Python. Bam nonano6urcst 6ubnmorexa os
Y METOJIbI CTPOK.




CrenepupyiiTe natacera U3 M300paKeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C nomoisio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300paKeHUH U3 KaTajora.

HccnenyiiTe nonydeHHbIH reHepaTop. BeiBenure Ha okpaH, nzyuure Gopmy.

[IpoBenure oOpaTHyto onepaiuo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOTO0 Habopa JaHHbIX.

Pacmennte nmeroniuecs 1aHHbIe Ha TpU Habopa (train,test,validation), b0 Mcnonk3yiTe AaHHBIE U3 apXuBa test, MOJrOTOBHB X
COOTBETCTBYIOLTNM 00pa3oM.

CaMocTosTeNnbHO co3AaliTe U 00y4InTe HEMPOHHYIO CETh IS Pa3iIMueHHs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 4acTb 2).
Jlo6eiiTech TOYHOCTH MOJIEIH Ha BaJTHIAIIMOHHOHN BEIOOpKE He HIDKE 80%

3amanune 30

Peanmsyiite kiacc Neuron OCYIIECTBISIONIMKA BBIMOMHEHUE (QYHKIMH =Xx1*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 paboTaet. [1sl 7TOro caMoCTOSATEIBHO 3a/1aiiTe Beca U CMELIEHHsI M 3HAUSHHUS BXOJOB U IPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIYIO0 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 00y4aroIuXcsl K NPOMEKYTOUYHOM aTTecTaluu

UckyccTBennblid nHTEIEKT. OcHOBHBIE oHATHS .
MammHHOE 00yJeHHe.

I'my6Gokoe obydeHue.

OOyueHmue ¢ yanurteneM U 0e3 yIuTes.

OcHOBHBIC IOHATHS aHAIN3a JaHHBIX. JJaHHBIE, MOJIENb, 00pa00TKa TaHHBIX.
MeTo0mornuecKrue MPUHIHITEI aHAIN3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums nansaeix B Phyton.

. Buzyanuzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmaua xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPHI epeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmKkalIInX COCENeE.

18. Komuremnius ciay4aiHoro jeca.

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

21. TIpoGiema mepeoOyUeHHUsL.

22. Twumsl onmboK: true negative, false positive.

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

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHBI.

27. DOyHKIHUW aKTHBALMU HEHPOHA.

28. IlepuenTpoH.

29. OOyyeHne HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGsieHue mmiara mpu rpagueHTHOM CIIyCKe.

32. CroxacTH4yecKui rpaJIneHTHBIH CITyCK.

33. MeTox HAUCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpnHOCII0HHAsE MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIION ITOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck u3zobpaxkeHus 1Mo 00pasIry.

BoOoo~Nog~wWNE

[EEN
[EEN




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

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

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpockl cocrasisieT 100 — 90% ot obuiero 00bEMa 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 0611ero oobEMa 3alaHHBIX BOTIPOCOB,

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

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, ecii 00yJaroUIuiics MPaBIIILHO BHITIOIHII HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojiee OqHON Ipy0oil OmIMOKM M IBYX HEIOYETOB, HE Oosee OAHON TpyOoil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCA 32 pabOTy, €CJIM YHCIIO OMIMOOK U HEIOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUI, HOPM, HE3HAHUEe NPUEMO8 peueHUs 3a0ad,
OWUOKY, NOKa3bl8alowjue HenpasuibHoe NOHUMAHUE YCI08UsL NPEeOIONCEHHO20 3a0AHUS.

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

- HeOouembvl.: HepAYUOHAIbHbIE 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 MOHATHH W (QyHAaMEHTAIbHBIX IMpOoOJieM; MPUOOpen HEeoOXOAWMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI MTOTYUEHHBIX 3HAaHUM, HE JOMYCTHII (DaKTUUECKUX OLIMOOK IPH OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH MarTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYUICHUS MOCIe10BAaTEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIIETCS B TOM ClIydae, KOTJla CTyJCHT AEMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTr0o Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATMTUYECKOMY MBIIIJICHHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIO)KEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJUMbIE YMEHMS M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.



