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Coneprxanue

IlosicanTenbHAs 3aIIHCKa.

TunoBbie KOHTPOJIbHBIE 3aJJaHHsI UIIM WHBIE MaTepPHAIIbI 7Sl OLIEHKU 3HAHUM, YMEHUH, HAaBBIKOB U (UJIH)
OTIBITA JEATEIBLHOCTH, XapaKTEPU3YIOIINX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHI.

MeTtoauueckie MaTepuanbl, ONPeAeSIONIe MPOLeaypy U KPUTEPUHN OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPY TTPOBEACHUH MPOMEXYTOUYHON aTTECTAIINH.



1. [losicHUuTEILHAA 3aMUCKA
Lenp nmpomMexyTOYHOM aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUYHBIX MU OKOHYATEIBHBIX PE3YyJbTAaTOB
06yqu1/151 I10 I[I/ICIII/IHJ'II/IHC, O6CCH€'—II/IBaIOHH/IX JTOCTUIXKCHHC HJ'IaHI/IpyeMBIX pe?)y.J'II)TaTOB OCBOCHUA
00pa3oBaTeNbHOI MPOTrPaMMBl.

@DopMBbI TPOMEKYTOUHOM aTTecTanuu: 3a4éT, 2 Kypc (3aouHas popma oOydeHus)

Ilepeyenb komneTeH Ui, GopMHUPYEeMBbIX B NPollecCe OCBOEHUS JUCHMILIHHBI

Kon 1 HanmeHoBaHne KOMITETEHIINH Kox naankaTopa mocTHKEHUS] KOMICTCHITNH
OIIK-2: CriocobeH NpIMEHSTh COBPEMEHHBIE TEXHUKN OIIK-2.3: Mcrionb3yeT METOAbI HCKYCCTBEHHOTO
U METOJIMKH cOOpa TaHHBIX, POJIBUHYTHIE METOIBI X MHTEJIEKTa (MAITMHHOTO 00YYEeHHS) U aHATTU3a OOJIBIINX
00pabOTKH M aHAJIN3a, B TOM YHCJIC HCIOIh30BaTh JAHHBIX JJIS peIICHIS TPUKIIATHBIX 33184

WHTECIUICKTYAJIbHBIC I/IH(i)OpMaHI/IOHHO—aHaJII/ITI/I‘IeCKI/IC CHUCTCMBI,
Ipu pCHICHUHN YIIPABJICHYCCKUX U UCCIICAOBATCIbCKUX 3adaq

Pe3yabTarsl 00yyeHus: MO JUCHUTIMHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM MPOrPaMMBbI

Koa v HanMeHoBaHNe UHIUKATOpA O1neHOYHBIE
Pe3ynbraThl 00yYEHUS 110 TUCIUILIMHE
JOCTIDKEHHSI KOMIETCHITNH MaTepHaIIbI
OIIK-2.3: HUcmomesyer wmetoasl | OOyvaromuiicst 3HaeT: Bormpocet (Nel -
HUCKYCCTBEHHOTO MHTEJUIEKTa (MAalIUHHOTO | OCHOBHBIE METO/IbI MAILIMHHOTO o6yuenust; | Ne20)
00y4eHHs1) ¥ aHamM3a OONMBIINX JAHHBIX A | KIACCH(DHUKAIMIO 33/1au MAIIMHHOTO OOYYEHUs; METPHUKH
peLIeHNs MPUKIIaAHBIX 3219 KagecTBa Monenw; (QYHKIOMM W METOAsl OHOIMOTEeKH

Pandas: query, tail, sample, head; meTons! ¢punpTpanun u
arperanyy JIaHHBIX; MPU3HAKH 1ePeO0yUCHHOCTH MOJIEIH;
MeTo bl OnbimoTek sklearn, seaborn, matplotlib u numpy.

OOyuarouuiicst ymeer: 3anaHus (Ne21 -
arperupoBath JaHHbIe cpejacTBamu Python; BeimonHsTh | Ne25)

¢unpTpanuio maHHBIX cpeactBaMu Python; HacTpamBath
BeC HEWpOHHa; BBHIOMpaTh THUN Kiaccudukaropa B
3aBHCHUMOCTH OT IOCTAaBJICHHOW 3aJa4M; BU3yalIn3HUpPOBATH
JaHHbIE cpeacTBaMH OumOmmotrek pandas, seaborn,
matplotlib;

BBINOJIHATH MHOTOKJIACCOBYIO KJIACCH(HKAINIO METOJIaMU
o6ubanorexu sklearn;

CTPOUTH JEPEBbsl pEIICHHH ¥ BBHIIOJIHATH 110 HUM

IIpeACKa3aHue.

OO6yuatonmiics BiaajeeT: 3amauns (Ne  26-
HaBbixamu ocTpoeHus AepeBa pelleHni; Ne30)

peanmzanyy  aIropuT™Ma ciaydaiiHoro Jeca (Random

forest);

HaIMCaHUsl HEMPOHHBIX CETEeH;
00yYCHHS MOJICITH.

[IpomexxyTouHas aTTecTanus (3a4eT) IPOBOJUTCS B OJJHOU M3 CIEAYIOMUX hopM:
1) cobecenoBanue;
2) BeimonHenue 3aganuii B OMMOC CamI YIIC.



2. TunoBbIe' KOHTPOJIbHBIE 32JaHU WJIH HHbIEe MATEPUAJIBI 17151 OlleHKU 3HAHUH, YMeHHUIi, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapAKTePU3YIOIIHUX YPOBEeHb C(hOPMHPOBAHHOCTH KOMIIETCHIIUH

2.1. TunoBble BONPOCHI (TeCTOBBIE 3a]aHUs) IJIs1 OLIEHKN 3HAHUEBOI0 00Pa30BaTe/ILHOIO pe3yabTaTa

[IpoBepsieMsblii 00pa3oBaTEeNbHBIN pPe3yIbTaT:

Kon n nanmeHnoBanue HHAWKaTOpa
JOCTHXKCHUS KOMIICTCHIIMHN

O0pazoBartenbHblil pe3ysbTaT

OIIK-2.3: Hcnonp3yer | OOyuaromuiicsi 3HaET:
METOAbI HNCKYCCTBCHHOT'O OCHOBHBIC MCTOJbI MAlIIMHHOI'O O6y'—IeHI/IH; KﬂaCCI/I(bI/IKaLII/IIO 3aJa4 MalllMHHOI'O 06yqu1/151;
HMHTEJUIEKTa (MaIIMHHOIO | METPUKH KadecTBa Mojenu; GyHKIMH ¥ MeTomsl 6nbnmotekn Pandas: query, tail, sample,

oOyuenus) M aHanmsa Oonbmux | head; mMeronpl GUIBTpalMK M arperanyd JaHHBIX; TPU3HAKA TEPEOOYUCHHOCTH MOICIIH;
JAHHBIX JJIs peIleHUs NPUKIAAHbIX | MeToasl ondmmoTek sklearn, seaborn, matplotlib m numpy.

3ama4
3ananue |
MaimHHOe 00y4YeHne —
a) CHeUUaJM3UPOBAHHOE MPOrpaMMHOE pelleHHe (WM Habop pelieHunii), KOTOpoe BKII0YAeT B ce0sl BCe HHCTPYMEHTHI IS
U3BJICYCHHS 3aKOHOMEPHOCTEH M3 CHIPHIX JaHHBIX
b) ota rpymmupoBka o6sekToB (Habmromennii, cOOBITHIT) HA OCHOBEJAHHBIX, OIICHIBAIOIINX CBOWCTBA OOBEKTOB
C) Ha0Op MaHHBIX, KaXIas 3alHCh KOTOPOTO IMPEICTABISET COOOH ydeOHBIH NMpHMEp, COACPKAIIWN 3aJaHHBIA BXOMHOW
HabOp JAaHHBIX, U COOTBETCTBYIOIINI €My IPaBUIIbHBINA BEIXOAHOI pe3ysbTar
d) monpasneneHUe UCKYCCTBEHHOTO MHTEIUICKTA M3YYArOLIMil METOIbI MOCTPOCHUS AJITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JaHHBIX
3ananue 2
Cpenu npeuIoKeHHBIX 3a]]a4 MAIIMHHOTO O0yUeHHs YKXKUTE 33/1a41 PErpeccuu
a) Ilonck HeraTMBHBIX OT3BIBOB Ha (DMJIBM HA CaiiTe KHHOKOMITAHUH
b) Anroputr™m QuUIBTpanUK crIama
c) IlpexackasaHue cpoka OKynaeMOCTH IIPOEKTA
d) IlIpexcka3aHue prIHOYHOI CTOMMOCTH KBAaPTHPEI
e) Ilouck MOUIEHHHYECKNX TPaH3aKLIU
3ananue 3
K 6ubnroTekam anamu3sa naHHbix B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4
Kakwue u3 nepeunciieHHBIX KOMaH[ BepHYT faHHbIe 11 Poccun 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")]
3ananue 5
OTMeTbTe BEpHBIE YTBEPKACHHS 00 anropuTMe cirydaifHoro jeca - Random Forest
a) HrToroBbIM mpeacka3saHHEeM MOZIENH SBISETCS NPeICKa3aHue CIly4aliHOTo epeBa
b) Ilapamerps! LIt KaXKAOTO JepeBa (TryOnHa, MUHIMAIBHOE YHCI0 OOpa3LoB B JIHCTE | T.J.) BEIOMPAIOTCS CIy4aiiHO
¢) Kaxnoe nepeso B jecy moiyyaeT Ciry4aidHbIA OHA00P JaHHBIX
d) Uwmcno mepeBbeB B Jiecy BEIOMpPACTCS CIyIalHBIM 00pa3oM
e) Ilpexackazanue Moneny - ycpeHEHHBIE MIPECKa3aHMs IePEBbEB
3ananue 6
Kakoii arpuOyT 0TBE4aeT 32 MUHMMAJIbHOE YHCJIO 00pa3LoB B JIUCTE?
a) min_samples leaf
b) max depth

! TlpuBonsTcs THUIOBBIE BOMPOCH M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE IJIl MPOBENEHHS ATTECTAMOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOYHOM JJIsl TPOBEJICHUS] OLEHOYHBIX MPOLEAYp KOJIM4YecTBe BapuaHTOB. OlEHOYHBIE
CpeAcTBa MOAJIEKAT aKTyalH3alUH C YY4ETOM DPAa3BHUTHs HayKH, 0oOpa3oBaHHA, KyJNbTYpbl, S5KOHOMHKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHUS OIIEHOYHBIX CPEACTB CPeH 00YJAIOIINXCSl YHUBEPCUTETA
HecyT 3aBelylomuni kadeapoi u npenogaBarels — pa3paboTUNK OLEHOUHBIX CPEJICTB.



c) min_samples split
d) min_impurity decrease

Samanne 7
Kakoit arpu0yT oTBedaeT 32 MUHIMAaJIBHOE YUCIIO0 00pa3IoB B y3JI€ IS pa3IeIIeHus?
a) min_samples leaf
b) max depth
c) min_samples_split
d) min_impurity decrease

3aganne 8
OTMeThbTe BepHBIC YTBEPHKICHUS O BIMSHIH APaMETPOB PELIAIONIETO JePeBbs Ha epeo0yucHue
a) UYewm Mmensine 3HageHHe min_samples_split, TeM MeHbIIIe TEHASHIHUA K IEpe00yICHHIO
b) Uem menbme 3HaueHne min_samples_leaf, Tem MeHbIIIE TEHICHIMS K IEPEOOyUCHUIO
¢) Uem MeHblIe TTyOnHa AepeBa, TEM MEHBIIIE TEHICHINS K IepeoOydeHHI0
d) TI'nyOuna mepeBa HHKaK HE BIMSACT HA €T0 MEPe0OyUCHHOCTD
e) Uewm MmeHblIe 3HaYeHUe apamerpa max_leaf nodes, TeM MeHbIIIe TEHACHINS K ITEPEOOYyIECHHIO

3amanue 9

Kakoii knaccuukatop He0OXOMMO HUCTIONB30BATH IS MPECKa3aHus pa3Mepa 000pEHHOr0 KPEAKTa M0 3a/IaHHBIM TapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxker OviTh HcTiONB30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeThTe BEpHBIE YTBEPIKICHHS O JEPEBbAX PEIICHUN.
a) YeM MEeHbIle CBOWCTBO gini, TeM OJJHOPOHEE IPUMEPHI B JIHCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE JUIS Y3II0B
C) CBOMCTBO samples yKa3bIBaeT Ha KOJIMIECTBO MIPUMEPOB B y3JIC
d) mapamerp gini, BO BCEX JUCTHAX JODKECH HMETh OJMHAKOBBIC 3HAUCHHUS

3ananue 11
OTMeTbTe BEpHBIE YTBEPKACHHS O CIIy4aliHOM Jiece
a) deM OoJblIe JEPEBLEB B JIECY, TEM JIyUIle Ka4eCTBO NPeICKa3aHNs]
b) BpeMst HACTPOWKH U pabOThI CITy4aliHOTO Jieca YBEITHUUBACTCS POIIOPIIMOHAIBHO KOJINYECTBY JIEBEPEB B JiECy.
C) CIydaiHbI{ Jlec IPUMEHUM JUTS peLIeHHs 3a]a4 PEerpeccuu
d) chy4aifHBIH JTec IPUMEHAM /IS peIIeHHS 331249 KI1acCH(pUKAIIN

3ananue 12
OTMeThTe BepHbIE YTBEP)KICHUS
a) RandomizedSearchCV HaxomuT qydiryr0 KOMOWHAIIMIO TAPaMETPOB IS IePEeBa PCIICHUI
b) RandomizedSearchCV pabotaer OvicTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT ydinyr0 KOMOWHAIMIO MApaMETpPOB I JEPeBa, M3 TEX 3HAYCHUN MMapaMeTpOB, YTO OBLIH
nepeiaHbl
d) RandomizedSearchCV maer 6onee TouHoe npenckazanue, yem GridSearchCV

3ananue 13
Bribepure U3 criMcka 3a1a4yn KiaccuhuKaIum:
a) paszenuthb mo ¢pororpaduu KUBOTHBIX HA KOIIIEK U COOAK
b) mpenckasaTb CTOMMOCTH KBApTHPHI IO 33JaHHBIM ITapaMeTpam
C) pa3aenuTh TpUOBI HA CheTOOHBIE U STOBUTHIC
d) crpynmupoBaTh TEKCTHI IO MX 3MOIIMOHATBHON OKpacKe

3ananue 14
OTMeTbTe BEpHBIC YTBEPKACHHA
a) B kauecTBe nepeMeHHBIX Ui 00y4eHHS AepeBa MOTYT ObITh HCIOJIB30BAHbI KAaK KOJMYECTBEHHBIE, TaK M KaTerOpUalIbHbIC
TIPU3HAKH
b) /JlepeBbs pemeHuit MOTYT pelaTh 3a/aqy KIacCU()UKAINU ¢ IPOU3BOIBHBIM YHCIIOM KIIACCOB
¢) Yewm meHnsblie 3HayeHue min_samples leaf Tem TouHee OyayT npencka3aHusl Ha TPEHUPOBOYHOI BEIOOPKE
d) UYem menbmie 3HaueHHe min_samples leaf Tem Tounee OyayT nmpeacka3aHus Ha TECTOBOW BBIOOPKE

3ananue 15
Ooyu4atomias BeIOopka (X _text, y_test) aTo —
a) BriOopKa, 1o KOTOPO HACTPaMBAIOTCS ONTUMAIILHBIC TAPAMETPHI IepeBa
b) Bribopka, Mo KOTOPOil OLIEHUBAETCSI KAUECTBO MOIYYEHHOTO JIepeBa PeICHUH
c) Bribopka, Mo KOTOPOI OCyIIEeCTBIIAETCS BEIOOP HAMIYUIISH MOIEIH U3 MHOXKECTBA MO/IeIeH
d) MHoKecTBO 1eJIeBbIX 3HAYCHUI JIsl JAHHOTO Habopa JaHHbBIX




3amanne 16
[Ipu o6ydeHnn HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOpKE, MOITy4eHa OoIbInas
pasHHIa MEXKAY 3HAYEHHSIMH METPHK Ha TPEHHPOBOYHOM M T€CTOBOI BEIOOpKax. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mopens nepeobydeHa

b) Pacnpenenenue 1aHHBIX B TECTOBOH BBIOOPKE CHIIBHO OTJIMYACTCS OT PacIpeielIeHUs] B TPEHHPOBOYHON

c) Mogens HenOOOYUEHA

d) Mogenp uneanbHO HACTpPOCHA

Bamanne 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npeyioxkeHHbIX KOMOWHAIWIT HE BBI30BYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kaxkue cTpoku mo3BOJISIOT 0TOOpaTh 5 IEPBBIX CTPOK natadpatiMa data (MHACKCHI OCIEA0BATEIHHOCTE urcesd oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyIIeHYaTasl (PyHKIMS aKTHBALMU?
a) OmnpenenuTh K CheT0OHBIM HWIIM HECHEIOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuth kK KaKOMy U3 TpeX Ki1accoB (setosa, vercicolor, verginica) oTHocuTCs upuc?
c) PaznennTh TEKCTHI Ha HEHTpPAJIbHBIC, HETATHBHBIC M MIOJIOXKUTEIBHBIC.
d) IIpenckasaTp pazmep 3apabOTHOI IIIATHI CIIEIMANIMCTA 110 ONIPEAEICHHBIM TapaMeTpaMm.
e) PasmennTh n300pakeHNs Ha COAEpIKAIME M HE COJEPIKaIie OTKPHITHIN OTOHb.

3amanue 20
Kakoe 3HaueHne MOXKET UMETh B3BEIICHHAs CyMMa BXOZOB HElipoHa (10 UCIIOIb30BaHHS aKTHBAIIMOHHON (YHKIIH)

a) [-1,1]

b) [0,1]
c) (-1,1)
d) (-o0,+ )

2.2. TunoBble 3a1aHNUA 1JI51 OLEHKH HABLIKOBOT0 00Pa30BaTeIbHOIO pe3yibTaTa

[TpoBepsieMbliii 00pa30BaTENbHBIN pe3yNbTar:

Kox n nanmeHoBanue
WHJIMKaTOpa JOCTUKEHUS OO0pa3oBaTeNbHbIN PE3yIbTaT
KOMIETEHITHH
OIIK-2.3: Mcnonb3yeT MeTObI OOyuaronuiicst ymeer:
UCKYCCTBEHHOTO MHTEJUIEKTa arperupoBarth JJaHHbIE cpecTBamMu Python; BHIIONHATE (GUIBTPALIUIO JAHHBIX CPEICTBAMH
(MamuHHOTO 00Y4YEHHUS) U Python; HacTpanBaTh Bec HEWpPOHHA; BEIOWPATH THIT KIIACCH(PHUKATOPA B 3aBUCHMOCTH OT
aHanm3a OONBIINX JAHHBIX JIJIS MTOCTaBJICHHOW 3a71a4l; BU3YAJIM3UPOBATh JaHHEBIE CpeCcTBaMu OnbmmnoTek pandas, seaborn,
pEIICHUS IPUKJIATHBIX 33134 matplotlib; BEIMOTHITE MHOTOKIIACCOBYIO KIIacCH(HUKAIINIO MeTogaMu onbmuoreku sklearn;
CTPOHWTH JICPEBbhs PEIICHHUHN ¥ BHIOJHATH 110 HAM TIPE/ICKa3aHuUE.

3ananue 21

Otkpoiite Jupter notebook, cospmaiire daiin lab2 <pama ¢amunmus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), noakmrouute
6ubmroTekn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B naradpeiim sp.

[omyunTe pacmpeneneHne YUCIOBBIX BETHYUH naTadpeiiMa sp NCTIoNb3ys 0a30BbIe METOBI BU3yalIn3au Oubimoreku pandas.
Wmnoprupyiite 6ubnmoreky Seaborn. Hcmonb3yst uHTepdeiic Juis MOJATOHKKM PErpecCHOHHBIX MoJeJeld K  YCIOBHBIM
MIOJIMHOKECTBaM Ha0Opa JaHHBIX BBIBEAUTE rPpadiK yCIIeBAEMOCTH 10 MATEMATHKE M YTEHHIO C PA3CICHUEM IO TIOJTy.

3ananue 22

3arpy3ure Moxynu Ombmmorexk numpay u matplotlib, a Taxke mMonymn Ombmmorexu Scikit-learn, HeoOxoaumble 111 pabOTHI ©
npeBoM pemenuit. 13 sklearn.datasets parpysure tectoBblii Habop iris. M3yunrte cTpyKTypy HOJNyYeHHOro Habopa IaHHBIX. B
Habope 150 sx3emmuisipoB ("cTpok" B MPUBBIYHOW HAM TEPMHUHOJOTHH). KaXkI0My SK3eMILISIPY COOTBETCTBYET YETHIPE YHCIIOBBIX
aTpubyTa (AIMHA YalIeIrCcTHKA B CM; IIMPHUHA YaIIeINCTHKA B CM; JJIMHA JICTIECTKA B CM; IIUPUHA JIeTIeCTKa B cM) 1 Kiacc (‘setosa’,
'versicolor', 'virginica'). T.e. naHHbI HA0Op MO3BOJISIET PELINTH 3a/auy KiIacCH(UKAIMU, OTHECEHHs pacTeHus "Hpuc" Mcxons u3




LIMPUHBI JIETIECTKOB, JUIMHBI YalIeIMCTHKa M T.J. K OJHOMY M3 Tpex kiaccoB. Cosnaiite nemoHcTpatuBHbI Decision Tree
KJaccu(UKaTop, MCIONIB3YysI OMTHOMMEHHBIN Kilacc n3 OmbmmoTtexu sklearn m coxpanure ero B nepemennyio dt. [ns pasmenenus
MHOXKECTBa Ha TECTOBOE M TPEHHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpa3uTe MOJIy4YEeHHOE NEpPEeBO pElICHUi
rpaduvecku, HCIONb3yiTe MeTox plot_tree

3ananue 23

3arpy3uTe IaHHBIE U3 BCTpoeHHOTro Habopa load digits. JlanHbIe ipecTaBiIsIoT co60i Habop u3 1797 pyKonucHBIX N300pakeHUH
udp pasmepamu 8 Ha 8. Kaxkmas kapTUHKA NMPEICTaBICHA MAacCHBOM U3 64 3HAYCHUU LBETa JUIA KaXKIOW SUCHKU M300parkeHUs..
OOyunTe AepeBO pelICHU U MOTy4nTe MpeJcKa3aHie Ha TECTOBON BhIOOpKe. Busyanusupyiite npeackazaHue, yKakuTe TOUHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

amaunne 24.

3arpy3urte BCTpOCHHBIN Habop boston.

Habop mannbIX boston npencraBiser co0oil cimoBapb ¢ kimouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCHB 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 uncioBbIX 3HaYeHWH. Bama 3agada HaiiTh onmcanne Kaxaoro u3 HUX. Tak mepBoe 3HaueHue (6.3200e-03
unu 0.00632) 5To ypoBEHB MPECTYIMHOCTH HA AYUTy HACEICHHUS.

IocTpoiiTe nepeBo pemieHunil, IpeCKa3bIBAIOIIEe CTOMMOCTD JKHIIbS TT0 MMEIONIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
KUIIBSL - BENMYMHA HETpephiBHAs, u JepeBo kmaccuduranun DecisionTreeClassifier mam He momovnér. Jlnms mpeackasaHus
3HaYeHHMS 1IeJIeBOH (QYHKIMN HYKHO perpeccronHoe nepeBo DecisionTreeRegressor.

[lepebepuTe Bce nepeBbs HA TaHHBIX bOSton IO CIIETYIONINM ITapaMeTpaM:

MaKCHMaJbHas IIyOuHa - 0T 2 110 15 ypoBHeit

MHUHHAMAJIbHOE YHCIIO IPOO [UIsl pa3aeneHus - ot 2 jo 10

MHUHHMAaJIbHOE YHCIT0 Moo B jmucte - oT 1 10 10

OTto6pa3zuTe TydIIue mapaMeTpsl 1 JIydliee AepeBo.

3amanue 25.

3arpy3uTe BCTpPOEHHBIH HaOOp boston.

Wzyuure ocrambHble atpuOyTH Kiaccugukaropa. Cospaiite Mmogens RandomForestClassifier ¢ 15 nepeBbsMu ¥ MakcHMaJIbHON
riIyOuHOW paBHOM 5 ypoBH:IM ais qaHHbIX digits load().

OOyuuTe MOMyYeHHYIO MOIeTb. BhImonHuTe mpeackasanue. [locunTaiite TOYHOCTSH (Score) st eca.

VYKaXuTe TpU CaMbIX BaKHBIX MapaMeTpa A JEpeBbEB PEIICHUI B CO3IJAHHOM JIECy, HCIONb3Yys, HAIpUMep, aTpHOyT
feature importances_.

OIIK-2.3: Ucnonp3yer wmeronbl | OOyJarommiics Baageer:

HCKYCCTBEHHOTO UHTENIEKTa | HaBblkaMM IOCTPOCHUS JiepeBa PELICHHH.

(MammHHOTO o0y4eHust) u | HaBblkamu peanuzanny anroputma ciydaiiHoro jeca (Random forest)
aHaju3a OOJIBIIMX JAaHHBIX Ul | HaBbIKaMu HalMCaHUSI HEHPOHHBIX CETEH.

peleHus MPUKIAHbIX 3a1a4 HaBbikamu 00yueHHs] MOJISIIH.

3amanne 26

3arpy3ute maHHBIE M3 BCTpoeHHOro Habopa load digits. Co3maiite kimaccudukarop, co CICTYIOIUMH MapaMeTpamMH JepeBa:
MaKCHMaJlbHas TIyOnHa - 5 ypoBHEH, MUHIMAJIEHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure monydeHHbIe JaHHBIE HA TPEHUPOBOYHBIH M TECTOBBIM HAOOPHI MaHHBIX, 75% n 25% coorBeTcTBeHHO. IIpenckaxkure
KJIaCChl, K KOTOPBIM MPUHAUIEKAT JaHHBIE U3 TECTOBOM BBIOOPKH, COXpaHHUTE pe3ybTaT NpeacKa3anuii B nepeMeHnyro predicted.

Bamanne 27

3arpy3uTe BCTPOEHHBIH Ha0op boston.

Habop mamHBIX boston mpencrtaBmser coOoi cinoBaph ¢ kimodamm data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCUB CIIHCKOB!

Ucnone3ys anroput™ ciydaitueiii stec (random forest) Cospmaiite momens RandomForestClassifier ¢ 20 nepeBbsimMu u
MaKCHUMaJIHOM TiyOWHOH paBHOH 5 ypoBHAM Uit naHHBIX. OOyuyuTe MOTYYEHHYIO MOAENb. BEIMOMHHWTE NpelcKa3aHue.
ITocuuraiiTe TOYHOCTH (Score) IS eca

Bamanne 28

Wmnoprupyiite Hatop nanubix Fashion MNIST (nanubie 6ubnuorekn keras), comepxammii 70 000 m300paskeHUi 2IEMEHTOB
OISl B TPaJAIAAX CEPOro, B pa3perieHnn 28x28 muKceel.u mpodTUTe JaHHBIE/

Pa3nmennTe HabOp HAa TPSHUPOBOYHBIN M TECTOBBIN B mporoprm 85/15.

Buzyanusupyiite nepBbie AecsTh OOBEKTOB U3 TPEHHPOBOYHOTO HAOODA.

[MocTpoliTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOTO, CKPBITOTO M BBIXO/IHOTO..

3ananue 29

Ckauaiite nannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). st ckaunBanus HEOOXOAUMO MIPOUTH MPOIEYPY
peructpanuu. PacrakyiiTe apXuBbI train.zip u test.zip ¢ JaHHBIMH B KaTajore coO CBOUM MPOESKTOM.

B xarainore train co3naiite aBe manku cat u dog. PasHecute m300paskeHUs U3 KaTtajora train MO BHOBb CO3JaHHBIM HarkaM. Bl
MOXeT caenatb 3To BpydHylo (0 OamnoB) mim mporpamMmHo (1 Gamm) mcmonp3ys Mmetonsl sizbika Python. Bam monamoOwmrest




OuOIMOTEKa OS M METOJIBI CTPOK.

CrenepupyiiTe natacera u3 n300pakeHUN MUCTonb3ys Mero Oubmmoreku keras ImageDataGenerator.

C nomomisio merona flow from directory co3maiite reHepaTop AaHHBIX Ha OCHOBE H300PAKCHHUN M3 KaTajaora.

Hccnenyiite nomydyeHHbI reHepaTop. BeiBeaure Ha 5kpaH, nzyuure Gopmy.

[TpoBeaure oOpaTHyto omnepario. Busyanmmsupyiite nepssie MITh 00bEKTOB U3 NMOIYYEHHOTO HA0Opa JaHHBIX.

Pacmennte nmeronuecs naHHbIe Ha TpH Habopa (train,test,validation), 1nOo ucnone3yite AaHHbIE U3 apXuBa test, TOATOTOBUB HX
COOTBETCTBYIOIINM 00pa3oM.

CaMocCTosTeNIbHO co3/1aiiTe 1 00Y4YHTE HEWPOHHYIO CEeTh JUIS Pa3IMYeHUs KOIeK U cobak (1o mpuMepy J1adopaTopHou 5, 4acThb 2).
JlobeiiTech TOUHOCTH MOJICIH Ha BaTHIAIIMOHHON BEIOOpKE He Hike 80%

3amanne 30

Peanmsyiite xracc Neuron OCYIISCTBIAIONMKA BhIMONHeHWE (QyHKIMH =x1*wl+x2*w2 +... +xnwn+tb (1), rme X — 3HaUYeHHA,
MIOJJaHHBIC Ha BXOJI, W - Beca BXOJIOB, a b - cMemieHne. B kauecTBe QyHKIMN aKTHBAIMU UCIIOIb3YHTE CUTMOUTY. Y 0eInTeCh, 9To
CO3JJaHHBII BaMH HEHpOH padoTaeT. [y 3TOro caMOCTOSTENbHO 3ajaiiTe Beca U CMELICHUS M 3HAYCHHS BXOAOB W IPOBEPHTE
OTBeET.

Cobepure U3 HEHPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOAHOT0, CKPBITOIO U BBIXOTHOTO.
CKpBITBIH ClIOH — 3TO J1I000H €J10i MEXIy BXOJIHBIM (TIEPBBIM) CJIOEM CETH M BBIXOAHBIM (HOCieAHUM). CKPBITBIX CIIOEB MOXKET
ObITb HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /ISl MOATOTOBKH 00y4alOIIUXCS K NPOMEKYTOUYHOM aTTeCTANMHI

UckyccTBennbiii uaTeNeKT. OcHOBHBIE TOHITHS .
MamuHHOe 00y4eHue.

I'my6okoe oOydeHue.

OOy4eHue ¢ yuutenaeM U 0e3 yquTeds.

OCHOBHBIC IOHATHS aHAIIN3a TaHHBIX. J[aHHBIC, MOJIENb, 00pabOTKa TaHHBIX.
MeTO[[OJ'IOFI/I‘-IeCKI/Ie TMPUHIUIIBI aHAJIN3bl JaHHBIX.
Llenu, aTambl, METOIB M TEXHUKU aHATU3a JaHHbBIX.
OuIbTpaIHs TPYIITHPOBKA M arperarus JaHHbIX.
Busyanuzauus 1aHHbBIX.

Busyanmmzanus nanaeix B Phyton.

Bmsyammzarus B Pandas.

Bubmmorexu Seaborn u Matplotlib

Pemaroryie 1epeBbsi: OCHOBHBIC TIOHATHSL.

3anava kinaccudukanmy.

. JepeBsbs pemienuii. OCHOBHBIE TapaMETpHI IepeBa.
. JlepeBo pelieHuit B 3a/1a4M perpeccuu.

Mero OmmKalIInx coceaei.

Konuennus ciydaiiHoro seca.

CrnyyaifHast BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.

. YcpenHeHue NporHo3oB.

[TpoGriema nepeoOyueHus.

Tumne! omubok: true negative, false positive.
Mertpuku kauecTBa Mojienu: Precision, Recall, F1 score.
TectupoBanne ROC AUC.

HeiliponHsie cetu.

UckyccTBeHHBIE HEHPOHBI.

DYHKIMM aKTUBALMM HEHPOHA.

[lepuentpoH.

OOyueHune HeHpoHa.

I'panuentHslii ciiyck.

. [pobnenue miara npy rpaiMeHTHOM CITYCKE.
CroxacTH4eCcKUi TpalueHTHBIN CITYCK.

Mero HauCKOpEHIIEro CIycKa.

Hefiponnas cetb.

OpnHOoCIIONHAs MOJIEN.

CBepTouHble HEHPOHHBIE CETH.

CBEPTOYHBIN CIIOH, CIION TTOABBIOOPKH, ITOTHOCBSI3HBIN CIIOH.
IeneBas GpyHKIUA.

3agaun pacro3HaBaHUs 00pa30B.

Knaccudukanus o0bEKTOB.

[Touck nzobpakeHus mo oopasiy.
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3. MeToauveckne MaTepHaJIbl, ONpeessonue NPpoueIypy 1 KpUTepun OLeHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUM NPU NMPOBeAeHUN MPOMEKYTOYHON aTTeCTAlMU

Kputepun ¢popMupoBaHusi OLIeHOK 110 0TBETaM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIEHKAa «OTJIMYHO» BBICTaBIISICTCA OOYYalOIIEMYyCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB HA
Borpockl coctanisieT 100 — 90% ot obmiero o0bE€Ma 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €cid KOJMYECTBO IPABWIBHBIX OTBETOB Ha
BOIPOCH — 89 — 76% oT o01iero oo0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJBHO» BBICTABISCTCA OOYYAIOIIEMYCs, €CIH KOJIMYECTBO ITPABHIIBHBIX
OTBETOB Ha TeCTOBBIE BONPOCH —75—60 % oT ob1ero oobéMa 3a1aHHBIX BOIIPOCOB;

- OLICHKAa «HEYAOBJIETBOPHUTEIbLHO» BBICTABIISCTCS OOYdYaIOMEMYyCs, €CIH KOJIMYECTBO IMPAaBHIBHBIX
oTBeTOB — MeHee 60% oT 00111ero 00BEMa 3aTaHHBIX BOTIPOCOB.

Kpurepuu popMupoBanus oeHOK M0 pe3yabTATaAM BbINOJHEHUS 3aJaHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO MOJHOCTBIO 0€3 OINOOK U HEJJI0YETOB.

«XopoIo» — CTaBUTCA 3a padOTy, BBITOJHEHHYIO ITOJIHOCTHIO, HO TIPU HAJIHYUK B HEll He OoJiee OIHOM
Herpy0oii OIMOKY 1 OTHOTO HeJoueTa, He 0oJiee TpeX HEJOUYETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCS 32 pabOTYy, €CIM 00yUaroIUiCs MPaBIIIBHO BBHITTOHII HE MEeHee 2/3
Bceil paboThI MM IOMYCTHI HE Oosiee oHOU TpyOoi OMMOKM U JBYX HEI0YETOB, HE Ooyiee OAHOM rpy0oil u
OJIHOM Herpy0oii oImuoOKH, He O0JIee TpexX HErpyObIX OMMOOK, OJTHON HErpyOO OMMOKHU M IBYX HEJOUYETOB.

«HeynoB/1eTBOPUTEIBLHO» — CTABUTCS 32 pabOTy, €CIIM YKCIIO OMTMOOK M HEJJOYETOB MPEBBICHUIO HOPMY
JUTSL OLIEHKH «yJIOBJIETBOPUTEIHHO» WIIH MTPABUIHHO BBHIIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowl owubox:

- epybOvle OwubKU: He3HAHUE OCHOBHLIX NOHAMULL, NPABUI, HOPM, He3HaHUue NPUeMos8 peuleHus 3a0au;
OwUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepybOvle OWUOKU. HEMOUYHOCMU OOPMYIUPOBOK, ONpedeleHUll, HePAYUOHAIbHLIL B8blO0p X00a
peuieHus.

- Hedouemvl: HePAYUOHATbHbIE NPUEMbl BbINOJHEHUS 3Ad0aHUs;, OMOeNbHble NOSPEUHOCIIU 6
Gopmynuposxe 86180008, HebOpedcHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepuu popMupoBanusi oeHOK 1Mo 3a4eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IeNIOB MPOTPaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TMOHATHNH U (PYHIAMEHTAIBHBIX MPOOJIeM; MPUOOpPENT HEOOXOAMMBICE YMEHUS W HABBIKH, OCBOWII
BOIIPOCHI MPAKTHUYECKOTO MPUMEHEHHUS MTOTYYSHHBIX 3HAaHHM, HE TOMyCTU (PaKTUYECKHX OUIMOOK MPHU OTBETE,
JOCTAaTOYHO TIOCJICJIOBATEIbHO W JIOTHYHO W3JIaraeT TEOPETHYECKUH Marepuai, JOIycKas JIWIIb
HC3HAYUTCIIbHBIC HAPYIICHHUA IMOCIICA0BATCIBHOCTU U3JIOKCHHA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABISETCSA B TOM Clydae, KOrJia CTyJIeHT JIEMOHCTPUPYET (hparMeHTapHbIe 3HAHHS
OCHOBHBIX Pa3/IeJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a30BbIX HOHATHH U GyHIAMEHTAIBHBIX TpodieM. Y
9K3aMEHYEMOT0 CJIa00 BBIpaKEHA CIIOCOOHOCTD K CAMOCTOSITEIIbHOMY aHATUTUIECKOMY MBIIUICHHIO, UMEIOTCS
3aTPyAHEHUsS B M3JIOKEHUHM MaTepuana, OTCYTCTBYIOT HEOOXOAMMBbIE YMEHUS M HaBBIKH, JOIYIIECHBI TPyObIe
OMMOKK M HE3HAHWE TEPMHHOJIOTHH, OTKa3 OTBEYAaTh Ha JIOTOJHUTEIbHBIE BOMPOCH, 3HAHHE KOTOPBIX
HCO6XO,Z[I/IMO AJI TIOJTY4YCHUA MOJIOKUTEIBHOU OLCHKM.
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