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Conepxanue

ITosscHnuTEeTbHAS 3aITHCKA.

TumnoBbie KOHTPOJIBHBIC 3aJJaHUS WJIM UHBIE MaTepUaIbI JIJIS OIEHKH 3HAHWW, YMEHUW, HAaBBIKOB M (WJIH)
OTIbITA JIEATENIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb COPMUPOBAHHOCTH KOMITETEHIIH.

Meroanueckre MaTepuaibl, ONPEaeSIoNne MPOoIeaypy U KPUTEPUH OIEHUBAHUS CHOPMUPOBAHHOCTH
KOMITETEHIIUM MPY ITPOBEACHUH MPOMEXYTOYHOM aTTECTALINH.



1. [losicHuTEILHAA 3aNIMCKA
Lenp mpomexyTOYHOW aTTeCTalluM— OLIEHWBAHWE MPOMEXKYTOUHBIX M OKOHYATENbHBIX PE3yJbTaTOB
06y‘-IGHI/I$I 10 JAUCIHUIIIINHE, O6€CHG‘-II/IB3,IOHII/IX JTOCTHUIKXCHUC HJIaHI/IpyeMBIX p€3y.TH)TaTOB OCBOCHUA
00pa3zoBaTeNbHON MTPOTPaAMMBI.

DopMBbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 3 ceMecTp

Hepeqem) KOMHeTeHHI/Iﬁ, (l)OpMI/[pyeM])IX B IIpouecce 0CBOCHUSA TUCHUITIMHBI

KO,H HHAWKATOpa JOCTHIKCHUSA
KO,I[ 1 HAUMCHOBAHHEC KOMIICTCHITNH

KOMIICTCHIIUH
OIIK-5: CriocoOeH puMeHSITh HHCTPYMEHTapHi (hopMan3aii HaydHo-TexHndecknx 3aaad, | OITK-5.4: Mcmoms3yer MeToabt
HCIIOJIb30BaTh IPHKJIATHOE IPOrPaMMHOE 00eCTIeUeHUEe I MOJISITUPOBAHHA 1 HCKYCCTBEHHOT'O HHTEJIIEKTA
MIPOCKTUPOBAHMSI CHCTEM U ITPOLIECCOB (MammHHOTO 00YYEHUS) U

aHajau3a OOJBIIHMX JAaHHBIX I
peuICHUA MPUKIIAAHBIX 3ada4

Pe3y.m>TaT1,1 oﬁyqe}mﬂ mo IMCIMIIJIMHE,
COOTHECCHHBIC C INIAHUPYEMBIMHU PE3yJbTaTaMHU OCBOCHUS 06pasoBaTe.m,H0i71 MporpaMmmal

Ko u HanMeHoBaHMe HHIUKATOpA OrneHOYHBIE
PesynbraThl 00yueHus 10 JUCIUIUINHE
JIOCTHKEHUSI KOMITCTCHIHU MaTepUAbI
OIIK-5.4: Hcnonbzyer MeTo bl | OOyYaronuiics 3HAET: Bonpocei(Nel - Ne20)
UCKYCCTBEHHOTO MHTENIEKTa (MAIMHHOTO | cHoBHBIE METOJIBI MALTHHEOTO 06yueHus;
00yueHus) 1 aHAIK3a OOMBIINX JAHHBIX VI | yyaconduKkauiio 3a1a4 MALIMHHOTO OOYYeHHS; METPHKH
penieHns NpUKJIAZAHBIX 3a1a9 KauecTBa MOJENH; (QYHKIMM W METOABI OMOIMOTEKH
Pandas: query, tail, sample, head; meroap! ¢unbTpanuu u
arperanyuy JaHHbIX; MPU3HAKH Tepeo0yYeHHOCTH MOJIEIH;
MeTopI OubanoTek sklearn, seaborn, matplotlib u numpy.
OOyuaronuiicst ymeer: 3aganums  (Ne21 -

arperupoBarb JaHHble cpencrBamu Python; BBINONHATH Ne25)
(dunpTpanuio gaHHBIX cpenctBamu Python; HacTpauBaTh
BECHEHpOHHA; BbIOMparTh THI  Kiaccupukaropa B
3aBUCHMOCTH OT MOCTABJIEHHOMN 3aa4yu; BU3YAITU3UPOBAThH
JaHHBIC  cpeacTBamu  OuOimorexk  pandas, seaborn,
matplotlib;

BBITTOJIHATH MHOTOKJIACCOBYIO KJIACCH(PHUKAIIMIO METOIaMH
ouobanoreku sklearn;

CTPOUTH JIePEBbsl PEIICHUH | BBINOJHATH [0 HUM

npeicKa3zaHue.
OOyuarouuiicsi BJajeer: 3amanmst (Ne  26-
HaBbikaMu nmoctpoeHus gepeBa peiieHuii; Ne30)

peanuzaiuy anroputMa cirydaiinoro jieca (Randomforest);
HalycaHUsl HEMPOHHBIX CETEH;
00y4eHUs MOIETIH.

[IpomexyTouHas aTTectanus (IK3aMeH) MPOBOIUTCS B OJTHOM U3 CIEAYIONNX (HOpM:
1) oTBeT Ha OWJIET, COCTOSIINI M3 TEOPETUICCKUX BOITPOCOB M MPAKTUICCKUX 3aJIaHUM;
2) BeinonHenue 3aganuit B OMMOC CamI ' YIIC.

[IpomexxyTouHas aTTecTamnus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CISAYIOMUX HOpM:
1) cobecenoBanue;
2) BeinonHenue 3aaanuit B OMOC CamI'VIIC.



2. TunoBsble' KOHTPOJILHBIE 32/IaHUST HJIM HHbIE MATEPHAJIBI [IJIsl OLeHKH 3HAHUI, yMEHHIii, HABHIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIHUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

2.1.TunoBbie BONPOCHI (TECTOBbIE 32IaHUS) VISl OLIEHKU3HAHMEBOI0 00Pa30BaTeJILHOI0 pe3yabTaTa

[IpoBepsieMsblii 00pa3oBaTeNbHBIN pe3yIbTAaT:

Kon n nHanumeHnoBanue HHAUKaTOopa

OCTIDKEHHS KOMIETEHIIH OO6pazoBaTenbHbINA Pe3yabTaT

OIIK-5.4: Hcnomezyer wmetoasl | OOyuaromuiics 3HaeT:

UCKYCCTBEHHOTO UHTCIUICKTA | ocHoBHBIE METOBI MAIIMHHOTO O00YYeHHs; KIacCU(PUKALMIO 3a1a4 MAIIMHHOTO O00y4YeHHs;
(MAIMHHOrO 00YYeHHs) M AHAIM3A | verpyky KavecTBa MOXENH; QYHKUMH M MeTO;bl Gubmuotexn Pandas: query, tail, sample,
GoMbIIMX IAHHBIX JUISL PEMIEHUS | head: MeTossl (UIBTPALMHM W Arperaiiy JAaHHBIX; NPH3HAKH NEPeOOYUCHHOCTH MOJCIN;
TPURJTATTHBIX 33121 MeTo el Oubmorek sklearn, seaborn, matplotlib 1 numpy.
3ananue |
MammaHOe 00y4eHne —
a) CIeNUaTU3UPOBAHHOE MPOTPaAMMHOE pelieHre (Win Habop perieHuil), KoTopoe BKII0YaeT B ceOs BCE MHCTPYMEHTHI IS
U3BIICYCHUSI 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) orta rpynmupoBka oobexToB (HabmroneHwid, COOBITHI) Ha OCHOBEJAHHBIX, OIICHIBAOIINX CBOWCTBA OOBEKTOB
¢) Habop IAaHHBIX, KAXJas 3alHCh KOTOPOro HPEICTaBISIET cOOOM yueOHBIM MpHMep, CONEpXKAIMA 3aIaHHBIA BXOIHOM
Ha0Op MaHHBIX, © COOTBETCTBYIOLINI €My [IPaBUIIbHBINA BHIXOJHON PE3YIIbTAT
d) mnojpaszeneHne UCKYCCTBEHHOIO MHTEJUIEKTA U3YYAMOIIUHA METO/bI OCTPOEHHS ajirOPUTMOB, CIIOCOOHBIX 00ydYaThesi Ha
JaHHBIX

3amanune 2
Cpenu npeUIoKeHHBIX 3aa4 MaIlIMHHOTO O0YyUeHHs YKKUTE 331a4i PEerpeccHn
a) Ilomck HeraTHBHBIX OT3BIBOB Ha (PHIJIBM Ha caiiTe KHHOKOMITaHUH
b) Anropurm dunsTpaunu cnama
c) Ilpexnckazanue cpoka OKynaeMoCTH HPOEKTa
d) IlpexnckazaHue ppIHOYHOU CTOMMOCTH KBapTHPbHI
e) Ilouwck MOIIEHHHUYECKUX TPaH3aKIIMA

3amaunne 3
K 6ubnmorexam anamm3a naHubx B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3amanne 4

Kakwne u3 nepedncieHHBIX KOMaH] BEpHYT JaHHbBIe 111 Poccun n 3umba6Be?
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")]
3amanmne 5

OTMeThTe BepHBIC YTBEPXKICHHUS 00 anropuTMe ciyvaiiHoro jeca - RandomForest
a) HroroBeIM mpenckazaHueM MOJICIH SBISICTCS MPEACKa3aHue CIIydaifHOTO JIepeBa
b) IMapamerpsl s KaxI0ro aepeBa (TIyOrHa, MUHUMATbHOE YUCIIO 00Pa3IoB B IUCTE U T.J.) BRIOUPAIOTCS CIIyYaitHO
¢) Kaxnoe nepeBo B jiecy moiydaer cry4ailHbIN TOAHAOOD JaHHBIX
d) Uwcio aepeBbeB B jieCy BHIOMPAETCS CAyYalHBIM 00pa3oM
e) Ilpenckazanue Mozenu - ycpeqHEHHBIE IPECKA3aHUS IEPEBHEB

3amanune 6

Kaxoit aTpuOyT 0TBE4aeT 32 MUHMMAJILHOE YKCIIO 00pa3LoB B JIHCTE?
a) min_samples leaf
b) max_depth

TIpuBOAATCS THUIOBBIE BOMPOCH U 3amaHvs. OIEHOYHBIE CPENCTBA, NPEIHAHAYEHHBIE Ui TPOBEIAEHUS ATTECTA[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



c) min_samples split
d) min_impurity decrease

Samanne 7
Kakoit arpu0yT oTBeqaeT 32 MUHIMAJIHHOE YUCIIO0 00pa3IoB B y3JI€ IS pa3IeIIeHIs?
a) min_samples leaf
b) max depth
c) min_samples_split
d) min_impurity decrease

3aganne 8
OTMeTbTe BepHBIC YTBEPHKICHUS O BIMSHIU ApaMETPOB PEIIAIOLICTO JepPEBhbs Ha epeo0yucHue
a) UYewm MenbIme 3HaueHHe min_samples_split, TeM MeHbIIIE TEHACHIHUA K IEPE00yICHHIO
b) Uem menbe 3HaueHne min_samples_leaf, Tem MeHbIIIE TEHICHIUS K IEpEOOyUCHUIO
¢) Uem MenblIe TTyOnHa AepeBa, TEM MEHBIIIE TEHACHINS K IEPEeOOyICHHIO
d) TI'nyOuHa mepeBa HHKaK HE BIMSCT HA €r0 MEpeo0yUCHHOCTD
e) Uewm Menble 3HaueHue napamerpa max_leaf nodes, TeM MeHbIIIEe TEHACHINS K TEPEOOYIECHHIO

3amanue 9

Kakoii knaccupukarop He0OX0MMO HUCIIONIB30BATh IS MPEACKa3aHus pa3Mepa 0J00pPEHHOTO KPEANTA M0 3aIaHHBIM TapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) MoxeroprTencnonp3oBanuDecisionTreeClassifier, mDecisionTreeRegressor

3ananue 10
OTMeThTe BEpHBIE YTBEP)KICHHUS O JEPEBBSIX PEIICHU.
a) YeM MEeHbIlle CBOMCTBO gini, TeM OJJHOPOHEE IPUMEPHI B JIHCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE JUIS Y3IIOB
C) CBOMCTBO samples yKa3bIBaeT Ha KOJIWIECTBO MTPUMEPOB B y3JI€
d) mapametp gini, BO BCEX JUCTHAX JOKECH HMETh OJMHAKOBBIC 3HAUCHHUS

3ananue 11
OTMeTbTe BEpHBIE YTBEPIKACHHS O CIIy4aifHOM Jiece
a) deM OoJblIe JEPEBLEB B JIECY, TEM JIyUIlle Ka4eCcTBO NPeICKa3aHus]
b) BpeMst HACTPONKH U pabOThI CITYYalHOTO Jieca YBEIHYMBACTCS IIPOMOPIMOHAIBFHO KOJINYECTBY JIEBEPEB B JiECy.
C) CIydaiHbIH JIeC IPUMEHUM JUTS PELICHHs 3a1a4 PErpecCcuu
d) chy4aifHBIA Tec IPUMEHNAM JIJIs peIIeHHS 3324 KIIacCH(PUKAITHA

3ananue 12
OTMeThTe BepHbIE YTBEP)KICHUS
a) RandomizedSearchCV Haxomut iydiyto KOMOWHAIIMIO TAPAMETPOB JJIs IePEBa PEUICHUN
b) RandomizedSearchCV paboraer OvicTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT ydinyr0 KOMOWHAIIMIO MApaMEeTpPOB I JEPEBa, M3 TEX 3HAYCHUN MMapaMeTpoB, YTO OBLIH
nepeiaHbl
d) RandomizedSearchCV maet Oonee TouHoe mpenckazanue, yem GridSearchCV

3ananue 13
Bribepure U3 criucka 3a1a4n KiaacCuUKaIIH:
a) pasgenuth mo ¢pororpaduu KUBOTHBIX HA KOIIIEK U COOAK
b) mpenckazaTe CTOMMOCTH KBApTHPHI IO 33JaHHBIM ITapaMeTpaM
C) pa3aenuTh TpuObI HA CheNOOHBIE U STOBUTHIC
d) crpynmmupoBaTh TEKCTHI IO MX IMOIIMOHATFHON OKpacKe

3ananue 14
OTMeTbTe BEpHBIC YTBEPKACHHSA
a) B kauectBe nepeMeHHBIX Uil 00y4eHHS AepeBa MOTYT ObITh HCIIOJIb30BaHbI KaK KOJMYECTBEHHBIE, TaK M KaTerOpUaAlIbHbIC
TIPU3HAKH
b) /JlepeBbs pemeHHit MOTYT pelaTh 3a/auy KIacCH(UKAINHU ¢ TTIPOU3BOIBHBIM YHCIOM KIIACCOB
¢) Yewm MmeHblie 3HayeHue min_samples leaf Tem TouHee OyayT npencka3aHusl Ha TPEHUPOBOYHOI BEIOOPKE
d) UYewm menpe 3HaueHne min_samples leaf Tem Tounee OyayT nmpeacka3aHus Ha TECTOBOW BBIOOPKE

3ananue 15
Ooyuatomias BeIOopka (X _text, y_test) 3To —
a) BriOopka, 1o KOTOPOI HACTPAMBAIOTCS ONTHMAIILHBIEC ITAPaMETPHI IepeBa
b) BrIbopka, Mo KOTOPOi OLIEHUBAETCSl KAUECTBO MOIYYSHHOTO JIepeBa PeICHUH
c) Bribopka, Mo KOTOPOH OCYIIECTBIIIETCS BEIOOP HAMIYUIISH MOIENN U3 MHOXKECTBA MOJIeNeH
d) MHOKecTBO I[eJIeBbIX 3HAYCHUI sl JAHHOTO Habopa JaHHbIX




3amanne 16
[Ipu 06ydeHnHn HEKOTOPOI MOAETH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOpKE, MOTydeHa OoibInas
pa3sHHIa MEXKAY 3HAYEHUSIMH METPHK Ha TPEHHPOBOYHOM M TeCTOBOH BBIOOpKax. O 4YeM 3TO MOXKET TOBOPHUTH?

a) Mopens nepeoOyueHa

b) Pacnpenenenue 1aHHBIX B TECTOBOH BBIOOPKE CHIIBHO OTJIMYAETCSI OT paclpeieIeHUs] B TPEHHPOBOYHON

c) Mogens HEOOOYUEHA

d) Mogenb uneanbHO HACTpPOCHA

Bamaune 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 S MEPBBIX CTPOK natadpatiMadata (MHACKCHI MOCIEA0BATEIHLHOCTD Yrces oT O ¢ mmarom 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 CTyIIeHYaTast (PyHKIMS aKTHBALUU?
a) OmnpenenuTh K CheT0OHBIM HWIIM HECHEIOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuth kK KaKOMy U3 TpeX KI1accoB (setosa, vercicolor, verginica) oTHOCHTCS upuc?
c) PaznenuTb TEKCTHI Ha HEHTpPaTbHBIC, HETATHBHBIC M IOJIOXKUTEIBHBIC.
d) Ilpenckazarb pazmep 3apabOTHOI IIIATHI CHENUAIICTA 110 ONIPEAEICHHBIM TapaMeTpaM.
e) PasmennTs n300pakeHNs Ha COAEpKAIIME U HE COJEPIKaIie OTKPBITHIN OrOHb.

3amanue 20
Kakoe 3HaueHne MOXKET NMETh B3BEIICHHAS] CyMMa BXOZIOB HelfpoHa (JI0 UCIOIb30BaHHs aKTUBAIIMOHHON (PYHKIINH)

a) [-1,1]

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

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

[IpoBepsieMbIif 00pa3oBaTENbHBIN pe3yNbTaT:

Kox n HanmeHnoBanue
WHJMKaTOpa JOCTUKEHUS OO0pa30oBaTeNbHBINA Pe3yJIbTaT
KOMITCTEHIMH
OIIK-5.4: Mcnionb3yeT MeTOAbI OOyuaronuiicsi ymeer:
HCKYCCTBEHHOTO MHTEJIICKTA arperupoBarh JaHHble CPeACTBaMH Python; BEIIOIHATE GUIBTPALMIO JAHHBIX CPEACTBAMU
(MamMHHOTO 00yUeHHs) 1 Python; HacTpanBaTh BeCHEHPOHHA; BHIOMPATH THIT KIIACCH()UKATOPA B 3aBUCHMOCTH OT
aHau3a GOMLIIMX TAHHBIX JIIs [OCTABJICHHOM 3a/1a4¥; BU3yallM3UpOBATh JaHHbIEe cpecTBaMu OubimoTek pandas, seaborn,
PEIICHUS IPUKTaNHBIX 3a/1aq matplotlib;BEIIOIHSITS MHOTOKJIACCOBYIO KiaccH(HKauio MeToqamu 6ubamorexu sklearn;
CTPOMTD JIEPEBbSI PEUICHHUI U BBIIOJIHATH 110 HUM NPEACKA3aHME,

3ananue 21

Otkpoiite Jupternotebook, co3maiite daitn lab2 <pama damumise>.ipyng (mampumep, lab2 tiuzhna.ipynb), mnoaxmounTte
6ubnmorexkn numpy u pandas u mpouyTHuTe naHHBIE U3 (haiina StudentsPerformance.csv B natadpeimsp.

[MomyunTe pactpeneneHne YUCIOBBIX BETHMYNH AaTadpelimasp HCHONb3yst 0a30BbIe METO/IBI BU3yaIn3anuu OudmmoTeknpandas.
WNmnoprupyiite Oubimmoreky Seaborn. Mcmonb3yst uHTepdeic Uil MOATOHKM pPErpecCHOHHBIX MOAENeH K YCIOBHBIM
MIOJIMHOKECTBAM HabOpa JIaHHBIX BBIBEAUTE rpadiiK yCIIeBAEMOCTH 10 MaTEMATHKE M YTEHHIO C Pa3IelICHUEM 10 TI0JTy.

Bamaune 22

3arpy3ute Moaynu Oubnuorexk numpay u matplotlib, a Takkxe momynu Gubmmorexku Scikit-learn, HeoOXxomumble AJst paboOTHI ©
npeBoMm pemreHuil. M3 sklearn.datasetsparpysure TecToBbIif Habop iris. M3ydnTe CTPyKTypy HOIMY4eHHOTO HaOopa NaHHBIX. B
Habope 150 sx3emmrapoB ("'cTpok" B MPUBEIYHON HAM TEPMHHOJIOTHH). KakIoMy SK3EMIUIIPY COOTBETCTBYET YETHIPE UHCIIOBBIX
arpulyTa (JUIMHA YalIeNMUCTHKA B CM; IIMPHHA YaIIeIMCTHKA B CM; JUTMHA JICTIECTKa B CM; [IMPHHA JIEeCTKa B ¢M) 1 Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. nanHBI HaOOp MO3BOJSIET PEMIUTH 3349y KIaCCH(UKAIMH, OTHECCHUs] pacTeHus "upuc" UcXonus u3




[IMPUHBI JICTICCTKOB, JUIMHBI YallIeNIUCTHKA M T.J. K OmHOMY U3 Tpex kiaccoB. Cosmaiite memonctpartuBHbI DecisionTree
Kiaccu(uKaTop, MCIONb3ysl OTHOMMEHHBIN Kiacc n3 Ombmmorexu sklearn m coxpanure ero B mepemensyto dt. [lns pasmenenus
MHOKECTBa Ha TECTOBOE " TPEHUPOBOYHOE HCTIOJB3YHTE METOJ train_test_split.
OtobpasuTenony4yeHHOe[epeBopeleHuirpaduiecku, ucnonb3yiitemeroaplot tree

3ananue 23

3arpy3uTe IaHHBIE U3 BCcTpoeHHOTo Habopa load digits. JlanHble ipencTaBisioT coboit Habop u3 1797 pyKonHuCHBIX N300paKeHUH
mudp pazmepamu 8 Ha 8. Kaknas kapTHHKa MpeACTaBiIeHAa MACCUBOM M3 64 3HaueHMH LBETa JUI KaXKAOH SUEHKH M300paKeHusl.
OOyunTe AepeBO PELICHUH U MOJIY4UTE NMpeJcKa3aHie Ha TECTOBOM BhIOOpKE. Busyanusupyiite npeackazaHue, yKakuTe TOUHOCTh
JUIS TIOJTy9I€HHOTO JIepeBa.

amaunne 24.

3arpy3ute BCTpOCHHBINH Habop boston.

Habop manHbIX boston mnpencraBiser coboil crmoBape ¢ kmouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCHUB CITHCKOB:

{'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 ctpouke 13 uncinoBbIX 3HaYeHWH. Bama 3agada HailTh ommcaHne Kaxaoro U3 HUX. Tak mepBoe 3HadeHue (6.3200e-03
unu 0.00632) 5To ypoBEHb MPECTYIMHOCTH HA AYITy HACEICHUS.

IocTpoiiTe nepeBo pemeHni, IpeICKa3bIBAIOIIEe CTOMMOCTD JKHIIbS TT0 MMEIONIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
KIJIBSL - BENMYWHA HeETpephiBHAs, u nepeBo kimaccuduranuu DecisionTreeClassifier mam He momownér. Jlnms mpeacka3aHus
3HAYEHHMS 11eJIeBOH (YHKIMU HYKHO perpeccrioHHoe nepeBo DecisionTreeRegressor.

[lepeGepuTe Bce AepeBbs HA JTaHHBIX bOston IO CIEIYIONINM ITapaMeTpam:

MaKCHMaJbHasd IIyOnHa - oT 2 10 15 ypoBHeit

MHUHHAMAJILHOE YMCII0 P00 [UIst pa3aeneHus - ot 2 jo 10

MHUHUMAaJIBHOE YHCII0 P00 B jmcte - oT 1 10 10

OTto6pa3zuTe TydIIue mapaMeTpsl U JIydIiee IepeBo.

3amanue 25.

3arpy3uTe BCTpPOSHHBIH HaOop boston.

Uzyunte ocranpHbie aTpuOyTH Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu U MakCHMaTbHON
riryOrHOU paBHOH 5 ypoBHsM aus naHHbIX digits load().

OOyuuTe MOMyYeHHYIO MOIeTb. BeImonHuTe nmpeackasanue. [locunTaiite TOYHOCTS (Score) JIst Jeca.

VYKaxuTe TpPH CaMBIX BaXKHBIX IapaMeTpa IS [IEPEeBbEB pEIICHHH B CO3MaHHOM JieCy, HCIIONB3YS, HampuMmep, aTpuoyT
feature importances_.

OIIK-5.4: Hcmomp3zyer wmeronsl | OOydJarouImiics BiaajeeT:

HCKYCCTBEHHOT'O MHTE/UIEKTa | HaBbIkaMu MOCTPOEHHMs iepeBa peIeHUH.

(MammHHOTO 00yueHus) U | HaBblkamu peasiM3anuy anropurma ciydaiiHoro jeca (Randomforest)
aHanu3a OOMBIIMX MJAHHBIX A4 | HaBblKaMu HANMCaHWs HEMPOHHBIX CETEH.

peleHus MPUKJIAAHBIX 33834 HaBsikaMu 00ydeHUsT MOIETIH.

3amanne 26

3arpy3ute mgaHHBIE M3 BCTpoeHHOro Habopa load digits. Co3maiite kimaccuukaTrop, co CICAYIOUIMMH MapaMeTpaMH JepeBa:
MakCHMaJlbHas TIyOuHa - 5 ypoBHEW, MUHUMAJILHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Pa3nenure monyveHHbIC JaHHBIE HA TPSHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChI, K KOTOPBIM MPUHAJJICKAT JaHHbIE U3 TECTOBOM BBIOOPKH, COXpAaHHUTE pe3ybTaT NpelicKa3anuii B nepeMennyo predicted.

Bamaune 27

3arpy3uTe BCTPOSHHBIH Ha0op boston.

Habop mamHBIX boston mpencraBimser coOoii cimoBapp ¢ kmodamu data, target, feature names m DESCR. Kitouy data
COOTBETCTBYET MacCHB CITHCKOB:

HUcnonp3ys anroputMm cirydaitasrii nec (randomforest)Co3naiite Mmogens RandomForestClassifier ¢ 20 nepeBbsMH U MaKCHMATBHOM
rIryOnHON paBHOW 5 ypoBHSM st aHHBIX. OOy4nTe MONyYeHHYI0 MOJeNb. Brmonnute npenckazanue. [locunTalite TOUHOCTD
(score) nns neca

Bamanne 28

Wmnoprupyiite Hatop nanueix Fashion MNIST (nanubeie 6ubnuorexn keras), comepxammii 70 000 u3o0pakeHUil 37I€MEHTOB
OISl B TPaJAIUAX CEPOTo, B pa3pereHun 28x28 muKceel.n mpouTHTE JaHHBIE/

PaznenmTe HabOp HA TPEHUPOBOYHBIN M TECTOBBIN B mpomoprm 85/15.

Buzyanusupyiite nepBble AecsTh OOBEKTOB U3 TPEHHPOBOYHOTO HAOODA.

[MocTpoliTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CJIIOEB: BXOHOTO, CKPHITOTO M BBIXO/IHOTO..

3ananue 29

Ckauaiite mannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). s ckaunBaHns HEOOXOIUMO MIPONTH MPOIETYPY
peructpanuu. PacrakyiiTe apXxuBsI train.zip u test.zip ¢ JaHHBIMH B KaTajuore coO CBOUM MPOESKTOM.

B xaranore train co3naiite aBe manku cat u dog. PasHecute m300paskeHus U3 KaTtajora train MO BHOBb CO3JaHHBIM HamkaM. Bl
MOXET ciaenaTh 3To BpyuHyo (0 GamioB) wim mporpammuo (1 6amr) wcmonb3yst MeTonbl si3blka Python. Bam monagoOGuTCst




O6ubIMOTEKa 0S M METOJIBI CTPOK.

CrenepupyiiTe naracera u3 u300paxeHUH MCmonb3ys Meto oubmmotekn kerasimageDataGenerator.

C nomomnisio meroma flow from directory co3maiite reHepaTop AaHHBIX Ha OCHOBE U300PaKCHUI M3 KaTajora.

Hccnenyiite nomyyeHHbIi renepaTtop. BeiBeaure Ha 5kpaH, nzyuure Gopmy.

ITpoBenure oOpaTHyto oneparyio. Busyanmmsupyite nepsbie MITh 00bEKTOB U3 MOIYYEHHOTO HA0Opa JaHHBIX.

Pacmenute nmeronurecs naHHbIe Ha TpU Habopa (train,test,validation), b0 ucnone3yiTe AaHHbIE U3 apXuBa test, TOATOTOBUB HX
COOTBETCTBYIOIINM 00pa3oM.

CamocTosTeNIbHO co3/1aiiTe 1 00y4nTe HEHPOHHYIO CeTh JUIA Pa3IMYEeHUs! KOILEeK U cobak (1o npuMepy JadopaTopHOi 5, yacThb 2).
JlobGeiiTech TOUHOCTH MOJICIIH Ha BaJIHIAIIMOHHON BEIOOpKE He Hike 80%

3amaunne 30

Peanmsyiite xiracc Neuron OCYMICCTBILTIONINHA BBITONHeHHE (QyHKIH =x1*wl+x2*w2 +... +xnwn+b (1), rome X — 3HauYeHHS,
MIOJJaHHBIC Ha BXOJI, W - Beca BXOJIOB, a b - cMemieHne. B kauecTBe GyHKIMM aKTHBAIMM HCIIOIB3YHTE CUTMOUTY. Y OeanTech, 9To
CO3JJaHHBII BaMU HEHpOH padoTaeT. [l 3TOro caMOCTOSTENbHO 3ajaiiTe Beca M CMEUICHUS M 3HAUYCHHS BXOAOB U IPOBEPHTE
OTBET.

Cobepute U3 HEHPOHOB MPOCTEHIIYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CI0EB: BXOAHOT0, CKPBITOIO U BBIXOTHOTO.
CKpBITBIH CIIOH — 3TO JII000H €10 MEXAY BXOJHBIM (TIEPBBIM) CIIOEM CETH M BBIXOAHBIM (mociieHUM). CKPBITBIX CIIOEB MOXKET
ObITb HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4aKOIIUXCS K MPOMEKYTOYHOM aTTeCTAMI

UckyccTBeHHbIN nHTEIEKT. OcHOBHBIC TOHITHS M.
MamuHHOe 00y4eHue.

I'myGokoe oOydenme.

OOy4eHue ¢ yuuteaeM U 0e3 yuuTes.

OCHOBHBIC TIOHATHS aHATN3a TaHHBIX. JJaHHBIC, MOMIENb, 00pabOTKa TaHHBIX.
MCTO[[OHOFI/I‘-IeCKI/Ie MPUHIUIIBI aHAJIN3bl JJaHHBIX.
Ienu, sTambl, METOIBI ¥ TEXHUKHU aHAIH3a JaHHBIX.
OuIpTpaIys rPyMIUPOBKA M arperaris JaHHbIX.
Busyanu3zauus 1aHHbBIX.

Busyanmzamus nanaeix B Phyton.

Bmsyanmzarus B Pandas.

Bubmmorexu Seaborn u Matplotlib

Pemraroriiiie nepeBbsi: OCHOBHBIC TIOHATHS.

3anava kiaccudukanmm.

. Hepessbs perienuii. OCHOBHBIC TTApaMETPHI JIepeBa.
. JlepeBo pernieHuil B 3a/1a4u perpeccuu.

MeTton O6mmkaimx cocenent.

Konuenmus cimyuaiinoro Jeca.

CrnyyaiiHasi BRIOOpKa TPEHUPOBOYHBIX 00PAa3IIOB.

. YcpenHeHue nporHo3oB.

[TpoGiiema nepeoOyueHus.

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

HeiliponHsie cetu.

UckyccTBEeHHBIE HEHPOHBI.

DYHKIIMY aKTUBALMU HEHPOHA.

[TepuentpoH.

OOyueHune HelpoHa.

I'paguenTHsIi ciycK.

. [pobGnenue miara npu rpaIMeHTHOM CITYCKE.
CroxacTH4ecKuil TpaiueHTHBINA CITYCK.

MeTo HaCKOpEHIIIETo CIyCKa.

Hefiponnas cetsb.

OnHOCIIONHAs MOJIEN.

CBepTouHble HEUPOHHBIE CETH.

CBEpTOYHBIH CIIOH, CIION TTOABBIOOPKH, TTOJTHOCBSI3HBIN CIIOH.
IeneBas GpyHKIUA.

3agauu pacro3HaBaHUs 00pa3oB.

Knaccudukanus o0bEKTOB.

[Touck nzobpakeHus mo oopasiry.
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3. MeToauveckne MaTepHaJibl, ONpeaeA0Nue NPoueaypy U KPUTEePpUN OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMA NPU NPOBEACHUN NIPOMEKYTOYHOI aTTeCTAlMHU

Kputepun (popMupoBaHusi OLIeHOK 10 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TECTOBbIX 3aaHUMH

- OLEHKA «OTJIHYHO» BBICTABIIICTCA OOYYAIOIIEMYCs, €CIH KOJIMYECTBO IPABHIBHBIX OTBETOB HA
Borpockl coctanisteT1 00 — 90% ot obriero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €ecid KOJMYECTBO IPABWIBHBIX OTBETOB Ha
BOMPOCH — 89 — 76% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJIBHO» BBICTABISAECTCS OOYYAIOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH —75—60 % oT o61ero oobéMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEYAOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaAIOIIEMYyCs, €CIH KOJIMYECTBO IPaBHIBHBIX
oTBeTOB — MeHee 60% oT 0011ero o0bEMa 3aTaHHBIX BOIIPOCOB.

Kpurepuu popMupoBanus oueHOK Mo pe3yabTATaAM BbINOJHEHUS 3aJaHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

«XopoIo» — CTaBUTCS 3a padOTy, BBHITOJHEHHYIO TOJIHOCTHIO, HO TPH HAIMYHMH B Hel He OoJiee OHOM
Herpy0Oo# OIMOKY M OTHOTO HeloueTa, He 0oJiee TpexX HeJOUYETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCS 32 padOTy, €CIM 00yUaIOIIUKCS MPaBIIIBHO BBHITTOJHIII HE MeHee 2/3
Bceil paboThI MM TOIYCTUI HE Oosiee 0HON TpyOoi OmMOKK M JIByX HEIOYeTOB, He Oojiee 0aHOM rpy0oil u
OJIHOM HEerpyO0oii OIMOKH, He O0JIee TpeX HErpyObIX OMMOOK, OJTHON HETpyOOH OMIMOKHM U IBYX HEIOUYETOB.

«HeynoB/1eTBOPUTEIBLHO» — CTABUTCS 32 pabOTy, €CIIM YKCIO OMTMOOK M HEJJOUETOB MPEBBICUIO HOPMY
JUTSL OLIEHKH «YyJIOBJIETBOPUTEIIHLHOY WIIH MIPABUIBHO BBHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowi owubok:

- epybOvle OwubOKU: He3HaHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU: HEMOYHOCMU (DOPMYIUPOBOK, ONpedeNeHull, HePAYUOHAIbHLIL B8blO0p X00d
peuieHus.

- Heooyemvl. HEPAYUOHATbHbIE NpUEeMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblE NOSPEUHOCMU 8
Gopmynuposxe 86180008, HebOpeCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepun popMupoBanus OeHOK MO 3a4eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHNUE OCHOBHBIX Pa3/IeNOB MPOTPaMMbl U3Yy4aeMOro Kypca: ero
0a30BBIX TMOHATUH U (PyHIAMEHTAJIbHBIX MPOOJIeM; MPUOOpenT HEOOXOJAMMBbIE YMEHHS W HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHUS TTOYYSHHBIX 3HAaHUM, HEe TOMyCTUI (PAKTUIECKUX OUIMOOK MPHU OTBETE,
JOCTAaTOYHO TIOCJICZOBATEIbHO M JIOTHYHO HW3JIaraeT TEOPETHUYECKUI Marepuain, JOmycKas JIWIIb
HC3HAYUTCIIbHBIC HAPYIICHUS IMOCICA0BATCIIBHOCTH U3JIOKCHUA U HCKOTOPBIC HECTOYHOCTHU.

«He3auTeH0» — BBICTABJISIETCSl B TOM Clydae, KOrJia CTyJIeHT JIEMOHCTPUpPYET (hparMeHTapHbIC 3HAHHS
OCHOBHBIX Pa3/IeIOB MPOTrPaMMBbl H3y4aeMOro Kypca: ero 0a30BbIX HOHATHIA U GyHIAMEHTAIBHBIX TpodsieM. Y
9K3aMEHYEeMOr0 CJIa00 BBIPaKEHA CITIOCOOHOCThH K CAMOCTOSTEIbHOMY aHAIUTHYECKOMY MBIIIICHHIO, UMEIOTCS
3aTPy/JAHEHHs B M3JIO)KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HaBBIKH, JOIMYIIEHBI TPyObIe
OMMOKH ¥ HE3HaHWE TEPMHHOJIOTHH, OTKa3 OTBEYATh Ha JOTOJHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HCO6XO,Z[I/IMO AJId TIOJIy4YCHUA MOJIOKUTENbHON OLCHKMU.
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