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Coneprxanue

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. HosicHuTEALHAA 3AMHCKA
Heﬂb HpOMe)I(YTOqHOﬁ arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

@opMBbI IPOMEXKYTOUHOH arTecTaluu: 3a4€T, / CEMECTP

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOI[ HUHAWKATOPpa JOCTUKCHUA
KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

KOMITETEHIINT
[IK-2: CriocobeH mpuMeHATs MaTeMaTHIeCKIe MeToIbI cOopa, cucreMaTn3annu, o6oomenns | [1K-2.8: Mcnone3yeT MeToast
1 00paboTKHN nHpopManKHu 1 odecnedeHus TpeOyeMOoro TEXHIYECKOTO COCTOSTHUS HCKYCCTBEHHOTO MHTEIIICKTa
HOJBI)KHOTO COCTaBa MIEKTPUIECKOTO TPAHCIIOPTA, IIOJCTAaHIMH, KaOeIbHBIX U BO3IYIIHBIX (MaIIMHHOTO 00Y4YEHUS) U
JWHUH 3JIEKTponepesadn aHaM3a OOJIBIINX JTAHHBIX JJIS

pemieHn NPUKIAAHBIX 3a0a9

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATaMU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMBbl

Kox 1 HanMeHOBaHUE UHIUKATOPA O1eHOYHbIE
PesynbraThl 00y4YeHUs 10 JUCIUILUINHE
JOCTHYKEHHSI KOMITETEHIINU MaTepuabl
IK-2.8: Hcnonezyer Metoasl | OOyuaromuiics 3HaeT: Bompocst (Nel -
HCKYCCTBEHHOTO HHTEIUICKTa (MAIIMHHOTO | OCHOBHEIE METOJIbI MalIMHHOTO o0yuenus; | Ne20)
00ydeHns) 1 aHaIM3a OONBIINX JAHHBIX A | KIaCCH(DHUKALMIO 337a4 MAIlMHHOrO oO0yueHus; meTpukd | 3amaHus (Ne - Ne)

pelIeHNs MPUKIIAIHBIX 3129 KavyecTBa Mojein; (GYHKIHM W METOAbl OUOIHOTEKH
Pandas: query, tail, sample, head; meTons! ¢pmisTpamun u
arperamyy JaHHBIX; IPU3HAKA IepeoOyIeHHOCTH MOICIH;
MeTo b1 OubauoTek sklearn, seaborn, matplotlib u numpy.
OO6yyaroniuiicst ymeer: 3ananus (Ne21 -
arperupoBaTh JaHHBIE cpeacTBamu Python; BemonHaTts | Ne25)

¢dunbTpanuio JaHHBIX cpenctBamu Python; HacTpauBaTh
BeC HEHpoHHA; BHIOMpaTh THUN KiIaccuduKaTtopa B
3aBHCHMOCTH OT IOCTABJICHHOW 3aJlau¥; BU3yaJIN3UPOBATh
JMaHHBIC cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BEITIOJTHATH MHOTOKJIACCOBYIO KJIACCH(PHKAIUIO METOJaMH
ounobanoreku sklearn;

CTPOWTH JCPEeBBbSl PEHICHHH W BBIIONHATH [0 HHUM

Ipe/IcKa3aHue.
OOyJaroniuiicsi Biaajgeer: 3amanus (Ne  26-
HaBbikamu noctpoeHust gepeBa peleHuii; Ne30)

peanu3anuu anroputMa cirydaiiHoro neca (Random forest);
HalluCcaHUsl HEUPOHHBIX CETEi;
00y4eHus MOJIeTIH.

[IpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX HOpM:
1) cobecenoBanue;
2) Beimonnenue 3aaanuit B OUOC Caml'VIIC.



2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI IVIsl OLIEeHKH 3HAHMIL, yMeHUil, HABLIKOB
U (MJ1H) ONBITA A1eATeIbHOCTH, XapAKTEePU3YIOIIUX YPOBEeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIH I

2.1. TunoBble BONPOCHI (TeCTOBBIE 3aaHus) /IJIAA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOIO pe3yJbTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

Kox 1 HanmeHOBaHNE HHANKATOpA

O0pa3oBaTeNbHBIN pe3yNbTaT
JOCTHIKCHUsI KOMIICTCHIUH

IIK-2.8: Hcnone3yer | OOyuaromuiicsi 3HaeT:
METO/IBI UCKYCCTBEHHOI'O | OCHOBHBIE METOJbI MAIIMHHOTO OOYYEHUs; KJIacCH(HUKALUIO 33/1a4 MAIIMHHOTO OO0YYEHWUS;
WHTEIJIEKTa (MaIlIMHHOTO | METPUKH KadecTBa Mojenu; QyHKIUU U MeToabl Oubmmoreku Pandas: query, tail, sample,

o0y4yenus) M ananmsa OonbMX | head; MeTojabl (UIBTPALMKM W Arperaldd JaHHBIX; PU3HAKH NEPeOOyUECHHOCTH MOJICIIH;
J@HHBIX JJIs peIeHus NPUKIAAHEIX | MeToasl onbamoTek sklearn, seaborn, matplotlib 1 numpy.
3a1a4
3anmanue 1
MammaHOe 00y4eHne —
a) CrenuaIM3HpOBaHHOE MPOTPaMMHOE perreHne (MM Habop pelieHuii), KOTOpOe BKII0YAeT B Ce0sl BCe MHCTPYMEHTHI ISt
W3BJICYCHHS 3aKOHOMEPHOCTEH U3 CBHIPBIX JaHHBIX
b) ara rpymnupoBka 06bekToB (HabmroaeHuid, cOOBITHIA) HA OCHOBEIAHHBIX, OMUCHIBAOIINX CBONCTBA 0OBEKTOB
C) Habop JaHHBIX, KaXIas 3a[KCh KOTOPOTO MPEICTABISAET CO00# ydeOHbIM MPUMED, COAEPKAIIUN 3aaHHbI BXOIHON HAbOp
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOJIHOM pE3yJIbTaT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YUYAIOUIMI METOBI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JAHHBIX

3aganue 2
Cpenu npeUIoKEeHHBIX 33/1a4 MAIIMHHOTO 00YYECHUsI YKXKUTE 3aJa41 PErPECCHU
a) Ilowck HeraTMBHBIX OT3BIBOB Ha (DMJIBM Ha CAiiTe KHHOKOMITAaHUH
b) Anropurm ¢unbrpaimu cama
c) IlpenckasaHue cpoka OKyNaeMOCTH IIPOEKTA
d) Ilpencka3zaHue pIHOYHOH CTOMMOCTH KBapTHPHI
e) Ilouck MOIIEHHHYECKUX TPAH3aKIIU

3anmanue 3
K 6ubnuorekam anau3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepednciieHHBIX KOMaH[ BEpHYT AaHHbIe U1t Poccnn 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")]

3aganue 5
OTMeThTe BEpHBIE YTBEPKACHUsI 00 anroputMe ciiydaiiHoro neca - Random Forest
a) UToroBbIM npejickazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIy4aiHOro JepeBa
b) Tlapamerpsl wis kaxaoro aepesa (rryOHHA, MUHUMAIBHOE YHUCIIO 00PA3I0B B JIKCTE U T.JI.) BEIOUPAIOTCS CITy4aiHO
¢) Kaxmgoe nepeBo B jecy Moydaer clryqaiHbli MOAHA00p TaHHBIX
d) Ywucio nepeBbeB B JIECY BHIOUPAETCS CIyYailHBIM 00pa3oM
e) IlpexckaszaHue MOJENH - YCPEAHEHHBIE TPEACKA3aHUS JIEPEBBER

3amanue 6
Kakoit atpu0yT oTBe9aeT 3a MUHUMAaJIFHOE YHCIIO 00pa3moB B mcTe?
a) min_samples_leaf

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLEHOYHBIX NPOIERyp KOJMYeCTBEe BapHaHTOB. OIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
counaiabHON cepbl. OTBETCTBEHHOCTH 332 HEPACIIPOCTPAHEHUE COIEPKaHMsl OLIEHOYHBIX CPEJICTB Cpelly 00yJaronuxcs yHUBEPCUTETa
HeCyT 3aBelyIolni Kadeapoil 1 npenojaBareli — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.



b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 8
OTMeTbTe BEpHBIC YTBEPXKICHHUS O BIMSHUU [TapaMETPOB PELIAIONIEro JepeBhbs Ha epeo0yucHue
a) UYem mMeHblme 3HadueHHe min_samples_split, TeM MEHBIIE TCHACHIHS K TIEPEOOYICHHIO
b) UYewm mensIne 3HaueHHe min_samples_leaf, TeM MeHbIIIEe TEHICHIMSA K IEpEOOYUCHHUIO
C) Yem MeHbLIe ITyOHHA AepeBa, TEM MEHBIIE TCHACHIHS K IIEPEO0yICHHUIO
d) TmyOuHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIeHHOCTh
e) UYem MeHblle 3HaUCHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIUS K TIEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJISI MMPEICKa3aHusl pa3Mepa 0J00PEHHOT0 KPeauTa 1Mo 3aJaHHBIM mapaMerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BepHBIC YTBEPIKICHHS O JEPEBBIX PECIICHAN.
a) dYeM MEeHbIlie CBOWCTBO gini, TeM OJJHOPO/HEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpenensieTcst TOMBKO IS IMCTHEB, HO HE JJISL y3JI0B
C) CBOWMCTBO samples yKa3pIBaeT Ha KOJIMYECTBO MPUMEPOB B y37I€
d) mapamertp gini, BO BCeX JIMCThSAX AOJIKEH UMETh OJMHAKOBBIE 3HAYECHUSI

3amanue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) deM OoJbBLIE NEPEBLEB B JIECY, TEM JIyUIle Ka4eCTBO MPEeICKa3aHusI
b) Bpems HacTpo¥iKH 1 PaOOTHI CITy4allHOTO Jieca YBEINIMBACTCS IPONOPIHOHANIBEHO KOJIMYECTBY AEBEPEB B JIECY.
C) ciyyaiiHbIi Jiec IPUMEHUM JUIS PeIeHHs 3aa4 Perpeccuu
d) cnyuaiiHblii Jlec TPUMEHUM JUIS PEIICHHS 3a1a4 KJIacCupHUKaLu

Saganue 12
OTMeThTe BepHBIE YTBEPIKICHHUS
a) RandomizedSearchCV Haxoaut nydinyr0 KOMOWHALIMIO TAPAMETPOB TS JIEpEBa PEIIEHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV Haxomur nydiryi0 KOMOHHAIMIO MapaMeTpOB Ul JepeBa, M3 TeX 3HAUCHHH MapamMeTpoB, YTO OBUTH
nepeaanbl
d) RandomizedSearchCV naet Gosee TouHoe nmpejackasanue, yeM GridSearchCV

3aganue 13
Bribepute U3 criucka 3a/1auu KIacCU(PUKAIUH:
a) pasnenuts 1o Gororpaduu KUBOTHBIX HA KOUIEK U COOaK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh Tpuldbl HA CheJOOHBIE U SIOBUTHIE
d) crpynmupoBaTth TEKCTHI IO MX 3MOLUOHAIBHOM OKpacKe

3aganue 14
OTMeTbTe BEPHBIC YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS AepeBa MOTYT OBITh UCIIOB30BAHbI KaK KOJMUECTBEHHBIC, TAK U KATETOPHAIbHBIC
NPU3HAKA
b) epeBbs perienuit MOTyT peruaTh 3aga4y KiacCH(UKALMU C IPOM3BOJIBHBIM YHUCIOM KIACCOB
€) UYewm menblue 3HaYeHue min_samples leaf Tem TouHee OyayT npeacka3zaHus Ha TPEHUPOBOYHOH BBIOOpKE
d) UYewm menblue 3HayeHue min_samples_leaf Tem TouHee OyayT npeacka3zaHus Ha TECTOBOH BHIOOPKE

3amanue 15
O6yuaromiast BeiOopka (X _text, y test) aTo —
a) BrIOOpKa, M0 KOTOPO HACTPAWBAIOTCS ONTHMANBHbIE TTAPAMETPHI epeBa
b) BeiGopka, M0 KOTOPO#t OLICHUBAETCS KAUYECTBO TOIYUECHHOTO JepeBa PEIICHHUIH
C) BrIOOpKa, MO0 KOTOPO# OCYIIECTBIISETCS BEIOOP HAMIYUIICH MOIEIIH U3 MHOXECTBA MOJIEeit




d) MHOXeCTBO LENEeBhIX 3HAYEHU IS JAHHOTO Habopa JaHHBIX

3amanue 16
IIpu oOyueHnr HEKOTOPOH MOJENN Ha TPEHUPOBOYHOH BHIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BHIOOpKE, IMOTyIeHA OOJIbIIas
pa3HHUIA MKy 3HAUCHUSAMH METPHUK HAa TPEHUPOBOYHOM M TECTOBOM BbIOOPKaxX. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT pacHpe/ieeHHs B TPCHUPOBOYHOM

€) Mogenp HenooOyueHa

d) Mogenp uaeansHO HACTPOCHA

3aganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeaiosKeHHBIX KOMOWHAITHI HE BHI3OBYT OMIMOKY?
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]]

3aganue 18
Kakue cTpoku mo3BOJISIFOT 0TOOpaTh 5 MepBHIX CTPOK AaradpaiiMa data (MHAEKCH MocIe0BaTeNbHOCTS Yrcel oT 0 ¢ 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 kakux ciydasx MOXeT OBITh HCIIOIB30BaHA CTYIEHYATass (HYHKIHS aKTHBALNN?
a) Ompenenuth K CbeIOOHBIM WM HECHETOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts kK kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS HPHC?
C) PasnenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) TIlpenckasartb pa3Mep 3apabOTHOM MIATHI CHELMATIHNCTA O ONPEACTCHHBIM TapaMeTpam.
e) PasmenuTh M300pakeHUs HA COACPIKAIIIE U HE COICPIKAIINE OTKPBITHIH OTOHb.

3amanune 20
Kakoe 3HaueHne MOXKET UMETh B3BEIICHHAS CYMMa BXOJI0B HEHPOHA (10 UCIIOJIb30BAHUS AKTUBAIHOHHOW (YHKIIHN)
a) [-11]

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

2.2. TunoBbIe 3aaHus /1JIsl OIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTar:

Kon u HanmeHoBanue
HWHJIMKaTOpa JOCTUKEHHUS OO6pa3oBarenbHBIN pe3yabTaT
KOMIIETCHIINN

TIK-2.8: Ucnosb3yeT METObI OO0yJaromuiicss ymeer:

HCKYCCTBEHHOTO MHTEIUIEKTa arperupoBaTh JaHHBIC cpeAcTBaMu Python; BEIOMHATE QHIBTPANNIO JAHHBIX CPEICTBAMH
(MammHHOTO O0YYEHUSA) U Python; HacTpauBaTh Bec HEHpOHHA; BEIONPATH THIT KIACCH(UKATOpa B 3aBUCUMOCTH OT
aHanM3a OOJBIINX JaHHBIX JJIS MIOCTaBJIEHHO 3a1a4M; BU3yaIM3UPOBaTh JaHHbBIE CpecTBaMu Onbnmorek pandas, seaborn,
pemeHns MPUKIaIHBIX 3a/1a9 matplotlib; BeImoHATE MHOTOKITACCOBYIO KiTaccUuKanuio Metoamu Oubnnoteku sklearn;

CTPOWTH JIEPEBbs PEIICHUH M BBITIONHATH 10 HUM IpPEeICKa3aHue.

3amanwe 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammmms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moakmoumre
6ubnmorexkn numpy u pandas u mpouTtnute naHHBIe U3 (aitna StudentsPerformance.csv B matadpeiim sp.

[Momyuure pacnpeneneHne YUCIOBBIX BEJIMYUH JaTtadpeiiMa sp NCIIonb3ys 0a30BBIe METOIBI BU3yalu3auu Ondmuorexu pandas.
WNmnopTupyiite Ombmmorexky Seaborn. Mcmoms3ys wuHTepdeiic Ansd MOATOHKM PETPECCHOHHBIX MOJeNeil K  yCIOBHBIM
MOZMHOXECTBaM Habopa JITaHHBIX BBIBEANUTE rpaMK yCEeBAEMOCTH 110 MaTEMATHKE M YTEHHUIO C Pa3JIeJICHUEM I10 T1OJTY.

3anmanue 22

3arpy3ute Moysn OnbsmoTek numpay 1 matplotlib, a Taxoke Mmomynu 6ndanoreku Scikit-learn, HeoOXxoguMBIe 1S paOOTHI C IPEBOM
peutenuii. 13 sklearn.datasets parpysure TectoBblii Habop iris. M3yuure cTpyKTypy HOJydeHHOro Habopa aaHHbIX. B HabGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHMHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpulyTa
(nvMHA YameNnyucTHKa B CM; IIMPUHA YaIleINCTHKA B CM; JUTMHA JIETIECTKa B CM; IIMPUHA JIETIeCTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manapId HA0Op TO3BOJIIET PEIIUTH 3afady KIacCH(UKAIINH, OTHECEHHS pacTeHHus "upuc" MCXOIs W3 IIMPUHBI




JIETIECTKOB, JUTMHBI YaIIeINCTAKA U T.JI. K OTHOMY U3 Tpex kiaccoB. Co3nmalite nemonctpaTuBHBIA Decision Tree xmaccudukarop,
WCTIONB3Ysl OMHOMMEHHBIN Kilacc m3 OmOnmmoTeku sklearn m coxpanuTte ero B mepeMeHHYI0 dt. J[ist pasneneHnss MHOKECTBA Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJB3yHWTe MeTon train test split. OToOpa3ure MOIYYCHHOE NEpEeBO peIIeHHH TpadUvecKy,
ucnonp3yiite meron plot_tree

3amanue 23

3arpys3urte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHble peacTaBistoT coboi Habop u3 1797 pyKOMMCHBIX H300paxeHU
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpeICcTaBlicHA MACCHBOM W3 64 3HAYCHMU IIBETA IS KaXIOW STYCHKH M300paKCHUS.
OO0y4uTe IepeBO PEHICHUH U MOJYYHTE MpeJcKa3aHue Ha TECTOBOM BhIOOpKe. Busyanusupyiite mpeckasaHue, yKaKUTe TOYHOCTh
JUTSL IOJYYEHHOTO JepeBa.

3ananue 24.

3arpy3ure BCTpOCHHBIN Habop boston.

Habop marnbIX boston mpeacrasiser coboii cioBaps ¢ kimtodamu data, target, feature names m DESCR. Kirouy data cootBeTcTByeT
MaCCHB CIFICKOB:

{'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 uncnoBbIx 3HaueHHH. Bara 3anaya HaiiTi onrcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 570 ypOBEHb MPECTYMHOCTH HA YLy HACETICHHUS.

IoctpoiiTe nepeBo pelieHuiA, IPeACKa3bIBAIONICe CTOUMOCTD JKWIIbS MO0 UMCIOINUMCS NaHHBIM. O0OpaTHUTe BHUMAaHUE, CTOMMOCTh
JKHUJIBS - BEJIMYMHA HETIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{is mpeackasanus 3HaYCHUS
1eNIeBoii YHKIIMK HYXHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[TepeGepute Bce nepeBbs Ha JaHHBIX bOSton MO CIIEAYIONINM MapaMeTpam:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAaJIBHOE YHCIIO0 TIpo0 IS pasaeneHus - oT 2 1o 10

MHUHHMaJIBHOE YHCII0 TIpo0 B mucte - oT 1 o 10

OT00pasuTe TydIIue mapaMeTphl U JIydIiee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

W3zyuute ocrampHble aTpuOyThl Kiaccudukaropa. Cozmaiite mogens RandomForestClassifier ¢ 15 nepeBpsiMH U MaKCUMaIbHOM
IyOUHOM paBHOU 5 ypoBHsM aiist maHHbIX digits_load().

OO0yuuTe MONy4eHHYIO0 MOJIeTh. BrimonnuTe npeackazanue. [locuntaiite TOUHOCTH (score) Ams Jieca.

VYKkaxure TpU CaMbBIX BaXXHBIX IapaMeTpa [ JEpPeBbEB pEIICHHH B CO3JaHHOM Jiecy, HCIOJIb3Ys, HampuMep, aTpuOyT
feature_importances_.

I[IK-2.8: Hcmomp3zyer wMetoasl | OOyJaromuiics Bjaageer:

HCKYCCTBCHHOTO UHTEUIEKTa | HaBBIKaMu MOCTPOSHHS AepeBa PeIICHUN.

(MamMHHOTO o0y4eHwMs) U | HaBbikamu peanusanuu anroputma ciyvaiinoro jgeca (Random forest)
aHaiu3a OOJIBIIMX JAaHHBIX A4 | HaBbIKaMu HallMCaHUS HEWPOHHBIX CETEH.

pelIeHNs MPUKIIAIHBIX 32129 HaBpikamu 00y4deHHsT MOJIEITH.

3aganue 26

3arpy3ute OaHHBIE U3 BCTpoeHHOro Habopa load digits. CozpaiiTe KiacCH(pHUKATOp, CO CIEAYIOIMIUMH IapaMeTpaMu JepeBa:
MaKCUMaJbHasg ITyOMHA - 5 ypOBHEH, MHHUMAIBHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Pazgenute mosy4yeHHbIE JaHHBIE HA TPEHUPOBOYHBIA U TECTOBBINM HaOOpHI MaHHBIX, 75% u 25% cooTBeTcTBeHHO. [Ipenckaxure
KJIACChI, K KOTOPBIM ITPUHAJIEKAT AaHHbBIE U3 TECTOBOM BBIOOPKH, COXpaHHUTE pe3yNbTaT IpejcKa3anuii B nepeMeHnyo predicted.

3aganue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop marHBIX boston mpeacraBiseT coboii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBetrcTByeT
MAacCHB CIHCKOB:

Hcnone3ys anroputM ciy4vaitnsrii siec (random forest) Cosnaiite moaens RandomForestClassifier ¢ 20 aepeBbsaME 1 MaKCHMaJIbHOM
TIIyOMHOW paBHOW 5 ypoBHSM /I JaHHBIX. OOydnTe MOJydeHHYI0 MOJeNb. BoimonHure npexackaszanue. Ilocuuraiite TOYHOCTH
(score) s nmeca

3aganue 28

Wmmoptupyiite Habop mamusix Fashion MNIST (nauusie 6uGmmorexu Keras), cogepxarmuit 70 000 m300paskeHHil 37€MEHTOB
OJICXkIBI B TPA/IAIIKAX CEPOro, B pasperieHnn 28x28 mukcerneit. u npouture AaHHbe/

PasnennTte Habop Ha TPEHUPOBOYHBIN M TECTOBBI B ponoprn 85/15.

Busyannsupyiite nepBbie qecaTh 00bEKTOB U3 TPEHUPOBOYHOTO HaOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIILYIO U3 TPEX CJIOEB: BXOJHOIO, CKPBITOTO U BBIXOJHOTO..

3ananue 29
Cxauaiite nannsle ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [Iyns ckaunBaHuss HEOOXOAUMO MPOUTH NPOLEAYPY
peructpanuu. Pacnakyiite apXuBbl train.zip u test.zip ¢ JaHHBIMH B KaTaJore CO CBOUM MPOEKTOM.




B xaTanore train co3aiite nse nanku cat u dog. Pasaecute n300pakeHus U3 KaTayiora train o BHOBb CO3/IaHHBIM TankaM. Bel MoxeT
caenath 3To Bpy4dHyto (0 6amoB) win nporpaMMHuo (1 6aymt) ucmosk3ys MeToab! s3bika Python. Bam monagoburcs 6ubnnoreka os
¥ METOJIBI CTPOK.

CrenepupyiiTe garacera u3 U300pakeHUH UCTIONB3Ys MeTo ] OnoimoTeku keras ImageDataGenerator.

C nomomrsio Merona flow from_directory co3maiite reHepaTop JaHHBIX HAa OCHOBE M300paXCHUH U3 KaTaiora.

HccnenyiiTe nmomydeHHBIH TeHepaTop. BriBeanTe Ha 3kpaH, nuzydnte Gopmy.

IIpoBeaute oOpaTHYO oneparuio. Busyanmusupyiite nepBbie maTh 00BEKTOB U3 MOIYYCHHOTO Habopa TaHHBIX.

Pacmennte nmeroniuecs JaHHbIe HA TpU Habopa (train,test,validation), 1mOo ucnonb3yiTe AaHHbIE U3 apXHBa test, HOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMOCTOSTENBHO CO3AalTe U 00yYNTE HEHPOHHYIO CETh IS Pa3IMUCHUS KOIICK U co0ak (110 mpuMepy J1abopaToOpHO S5, 4acTh 2).
Jlo6eiiTech TOYHOCTH MOJICIH HA BaTHIAIIMOHHON BEIOOPKE He Hike 80%

3amanne 30

Peammsyiite ximacc Neuron OCYIIECTBISIIOIIUI BHIONHEHHE (QYHKOUH =x1*wl+x2*w2 +.. +xnwn+b (1), Tme X — 3Ha4YeHHs,
MOZIaHHbBIE HA BXOJ, W - BECa BXOZIOB, a b - cMemeHne. B kauecTBe QyHKIMU aKTHBAIMU HCIIONB3YHTE CUTMOULY. Y OeauTeCh, 9TO
CO3/IaHHBII BaMU HEHPOH padoTaet. [ 3TOro caMOCTOSATENNFHO 3aJaliTe Beca M CMEIICHUS U 3HAUYEHUS BXOZOB U IPOBEPHTE OTBET.
Cobepure U3 HEHPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIYIO U3 TPEX CIOEB: BXOJHOTO, CKPBITOTO U BHIXOJHOTO.
CKpBITBIH €J10#1 — 9TO JTr000H CII0H MEXTY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0cieHIM). CKPBITBIX CIIOEB MOXET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /1Jisl NOATOTOBKH 00y4alOIUXCs K NPOMEKYTOUYHOM aTTecTaluu

UckyccTBennslii uaTeIeKT. OcHoBHBIE OHsTHS NI
MainuHHOe 00y4deHHeE.

I'my6okoe obyueHue.

OOyueHHe ¢ yuuTeneM U 0e3 yIuTes.

OCHOBHBIC TOHATHUS aHAIN3a TaHHBIX. JlaHHbIe, MOZeNb, 00pabOTKa TaHHBIX.
Mertoo0rnyecKie IPHHIMIIBI AHATU3bI JAHHBIX.
Llenn, 3Tanbl, METOIBI M TEXHUKH aHAJIN3a JaHHBIX.
®OunbTpanys rpynnupoBKa U arperanys JaHHBIX.
Busyanusanus 1aHHBIX.

0. Bmsyanmzamus naHHbX B Phyton.

1. Busyanuzauus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromuiue nepeBbsi: OCHOBHBIE TOHATHSI.

14. 3anmaua kiaccubUKaIHH.

15. JlepeBbs pemenuii. OCHOBHBIE TapaMeTPHI JepeBa.
16. [lepeBo pemieHui B 3a/1a4d PErpeccui.

17. Merox OnmkalIInX COCENE.

18. Konmemnmus cioy4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe MPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl onmboK: true negative, false positive.

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

25. HeiipoHHbIe ceTH.

26. VckyccTBeHHBbIE HEHPOHBI.

27. OyHKIMY aKTUBALUK HEWPOHA.

28. IlepuenTpoH.

29. OOyyeHne HelpoHa.

30. I'pagueHTHBIH CITyCK.

31. pobGneHue 1miara npy rpalMeHTHOM CITYCKe.

32. CroxacTH4ecKuil rpaJIneHTHBIH CITyCK.

33. MeTox HAUCKOPEHIIEro CITyCKa.

34. HeiipoHHas cetb.

35. OpHocnoitHas MOJIENb.

36. CBeprouHble HEWPOHHBIE CETH.

37. CBEpTOUHBIH CIIOH, CJION TTOABBIOOPKH, IOTHOCBSI3HBIN CJIOM.
38. Ilenerast QyHKIMS.

39. 3anaum pacmo3HaBaHHs 00Pa30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck m300paxkeHus 1Mo 0Opasiry.

RPpOoo~NoRrwWNE




3. MeTtoauyeckue MaTepuabl, ONpeaessiioiye Npoueaypy U KpUTepuu oueHnBaHUs
¢opMHPOBAHHOCTH KOMIIETEHUMH NPHU NMPOBeIeHUH MTPOMEKYTOUHON aTTecTAluM

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BBIIOJHEHHIO TECTOBBIX 3aJaHUH

- OICHKA «OTJIMYHO» BBICTABISAECTCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPABUIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABIISIETCS 00YJaIOMIEMYyCsl, €CIIH KOJIMYECTBO MPABUIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO NPaBHIBHBIX
OTBETOB Ha TECTOBBIE BONIPOCHI —/5—60 % 0T 00111ero 00bEMa 3aJaHHBIX BOIIPOCOB,;

- OLICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTATAM BbINIOJHEHUSA 3aJaHU I

«OTAUYHOY» — CTAaBUTCS 32 PaOOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBINOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWU B HEH HE Oosiee OJHOMN
HEerpyOo# OmMOKH M OTHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 32 pPabOTYy, €Cii 00YyYatOUHIiCs MTPABHILHO BBITIOJIHWI HEe MeHee 2/3
Bcell pabOTHI WM JOIYCTHII He Oojiee OaHOW Tpy0oil OMIMOKM M JIBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOM HerpyOoit onOKH, He OoJiee TpeX HEerpyObIX OMMOOK, OHON HErpyOOl OMIMOKY U IBYX HEJOUETOB.

«HeynoBJ1eTBOPUTEIBLHO» — CTABUTCS 32 Pa0dOTYy, €CJIM YHCIIO OMHUOOK U HEJIOUYETOB MPEBBICUIIO HOPMY
JUIsL OLICHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBIOJHEHO MEeHee 2/3 Bcelt paboThl.

Buowt owubok:

- 2pybOvle OwmubKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKIU: HeMOUYHOCIU YOPMYTUPOBOK, onpedelieHull; HepayUOHAIbHbIU 8b100p X00a peuleHUs.

- He0ouembl.: HepayUOHAIbHbLE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 POPMYTUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kpurepun popmupoBaHus OLeHOK 110 324eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZeJIOB IPOrPaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QyHAAMEHTAJIbHBIX IpoOsieM; MpUOOpen HEOOXOAWMbIE YMEHUS U HaBbIKH, OCBOWII
BOINPOCHI MPAKTHUECKOTO MPUMEHEHHMS MTOJTyYSHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IMpU OTBETE,
JOCTaTOYHO IOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JIOIycKas JIMIIb
HE3HAYUTENIbHbIE HapYLIEHMS I10CIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPBIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIETCS B TOM Cly4yae, KOI/la CTYAEHT JEMOHCTPUPYET (pparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (hyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYEMOr0 €J1a00 BbIpa)kKe€Ha CIIOCOOHOCTh K CAMOCTOATEIbHOMY AHATUTUYECKOMY MBIIUIEHUIO, UMEIOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCyTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JOMYIIEHbI rpyOble
OIMOKM M HE3HaHWE TEPMHUHOJIOTUH, OTKa3 OTBEYaTh Ha JONOJHUTENBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTYUYEHUS TOJT0KUTEIbHON OLIEHKH.



