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Conepxanue

IlosicHuTeIbHAS 3aIIMCKA.

TuroBbie KOHTPOJIbHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI JJISI OIICHKW 3HAHUHN, YMEHUH, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIONIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHalbl, ONPECISIONINe TPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH PU NIPOBEACHUYU IIPOMEKYTOUHON aTTECTALUH.



1. IlosicHUTeIbHAS 3aNHCKAa
Heﬂb HpOMG)KYTO‘-IHOI\/'I arrecrTagu — OLICHUBAHUC HpOMG)KYTO‘-IHBIX U OKOHYATCJIBbHBIX pe3yanaT0B
oOy4eHHs] TI0 JUCHUIUIMHE, OOECIEeUHBAIOIINX JOCTH)KCHHE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

@®opMbl IPOMEXKYTOUHOH arTecTauu: 3a4€T, 6 ceMecTp

Ilepeyenb kKomneTeHu i, GopMHUPYyeMbIX B POLIECCe OCBOEHM S TUCUUIIMHBI

Kox n HanMeHOBaHNE KOMIICTCHIINU Kox nniukaTopa TOCTHKEHUS] KOMIICTCHITUH
OIIK-5: CriocobeH UCrmoib30BaTh COBPEMEHHbIE HH()OPMAITMOHHBIC OIIK-5.3: Mcnomp3yeT MeTOABl HCKYCCTBEHHOTO
TEXHOJIOTHUH U IPOTPAMMHBIE CPE/ICTBA IIPU PELICHUH MHTEJUIeKTa (MAIMHHOTO 00y4YeHus) U aHaIu3a OOJIbIINX
npoQeCCUOHATIBHBIX 3a7ay. JIAHHBIX JIJIsl PEIICHSI IPUKIIAIHBIX 3149

Pe3yabTaThbl 00yueHUs M0 JUCUMILIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTaTAMH OCBOCHHSI 00pPa30BaTeIbHOI MPOrPaMMBbl

Ko v HanMeHOBaHUE HHAMKATOPA OLIEHOYHEIE
PesynbrarThl 00y4EHHUS 110 TUCIMILINHE
JIOCTHIKEH ST KOMIIETEHIUU MaTepHaIbI
OIIK-5.3: Hcnons3yer meronsl | OOydarommiics 3HaeT: Bonpocst (Nel -
UCKYCCTBEHHOTO HHTEJUICKTa (MAIIMHHOTO | OCHOBHBIE METObI MAIIHHHOIO obyuenwust; | Ne20)
00yueHus) ¥ aHanu3a OOJIBIIUX JAHHBIX JUIA | KJacCH(UKAIMIO 334 MAalNIMHHOTO OOYYEHHS; METPHKU
pelIeHus MPUKIIAIHBIX 3213 KadecTBa MoOICIH; (YHKIMM HW METOABl OHOIMOTEKH

Pandas: query, tail, sample, head; meromsr hunprpamnum u
arperanyy JIaHHBIX; MPU3HAKH epe00yYEHHOCTH MOJIEIH;
MeTobl Onbnmotek sklearn, seaborn, matplotlib u numpy.
OO0yyJaronuiicst ymeer: 3amanus (Ne21 -
arpermpoBarb JaHHble cpeacTBamu Python; BeimonnsTs | Ne25)

dunpTpanuio maHHBIX cpeacTBamu Python; HacTpamBaTh
BeC HEHpOHHA; BHIOMpAThL THI KiIacCUpHUKaTopa B
3aBHCHUMOCTH OT MOCTABJICHHOU 3a/Ia4M; BU3yaJTU3UPOBATH
JAHHBIC cpeicTBaMu  Oubmmotrek pandas, seaborn,
matplotlib;

BBIMOJIHATH MHOTOKJIACCOBYIO KJIACCH(HUKAIIMIO METOAMU
oubanorexu sklearn;

CTPOUTH JEPEBbsl pEIICHHH ¥ BBIMOIHATH [0 HHAM

npe/iCKa3aHue.
OO0yyaronuiics BJaaeeT: 3amanus (Ne  26-
HaBbikaMu TOCTPOCHHUS iepeBa PEIICHNH; Ne30)

peanmzanuu anroputMa cirydaiinoro jeca (Random forest);
HaIlMCaHWs HEMPOHHBIX CETEH;
00y4eHHUS MOJICTIH.

[TpomexyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAeAYIOMUX GopMm:
1) coGecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC Caml YIIC.

2. TunoBble1l KOHTPOJIbHBIE 32JaHUSI WJIM HHbIEe MATEPHAJIbI /15 OLEHKHN 3HAHUI, YMeHUIi, HABBIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIU I

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHUS) VISl OLEHKH 3HAHUEBOI0 00pPa30BaTeILHOI0 pe3yJbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

! TIpuBonarcs THUIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPEICTBA, NPEJHA3HAYEHHBIE Ul IPOBEIEHMS ATTECTALMOHHOIO
MEPONIPUATHS, XpaHITCS Ha Kadeape B TOCTATOYHOM JUIsl IIPOBEJCHUS OIICHOYHBIX IPOLEAYP KOJHYeCTBE BapuaHTOB. OlEHOYHBIC
CpEICTBa MOJUICKAT AKTyaldHW3allMd C YYeTOM DPa3BUTHsA HAYKH, OOpa30BaHHS, KYJIbTYPbI, S3KOHOMUKH, TEXHHUKH, TCXHOJOTHUA U
conuanbHOM cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHUE COIEPKaHMS OIIEHOYHBIX CPEIICTB CPEIH OO0YJAIONTIXCSl YHUBEPCUTETA
HECYT 3aBenyromuii kageapoil u nmpenogaBareis — pa3padOTINK OIIEHOYHBIX CPEIICTB.



KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTHUKCHHUA KOMIICTCHIIMHN

OO0pazoBarenbHbli pe3ysbTaT

OIIK-5.3: MHWcnoms3yer wmetonsl | OOydaromuics 3HaeT:

HCKYCCTBEHHOTO MHTEJJIEKTA | OCHOBHBIE METOJIbl MALIMHHOTO O0YYEHHS; KIACCU(PUKALMIO 3324 MAIIMHHOIO O0YyYeHHUS;
(MammHHOrO O0Y4YEHMS) M aHAIN3a | METPUKHM KadecTBa MOJeNd; GYHKIMH U MeTonsl Oubimoreku Pandas: query, tail, sample,
OonbIMX JaHHBIX A4 pemeHus | head; meronpl GuIBTpalMyu W arperanyy JAHHBIX; TPH3HAKH MEPEOOYIECHHOCTH MOJIEIH;
MPUKJIATHBIX 3a7a4 MeTo bl OnbsmoTek sklearn, seaborn, matplotlib u numpy.

3amanwe 1
MammHHOe 00y4YeHne —

a) CHeUUaJM3UPOBaHHOE IPOrpaMMHOE pelieHue (MM Habop pelIeHHH), KOTOpoe BKIIOYaeT B ce0si Bce MHCTPYMEHTHI JUIs
M3BJICYEHHS 3aKOHOMEPHOCTE! U3 CHIPBIX JTaHHBIX

b) oarta rpynmupoBka 00bekToB (HabmroneHuii, COOBITHIT) HA OCHOBE JJAHHBIX, OIMCHIBAIOIUX CBOWCTBA OOBEKTOB

c) Ha0op JaHHBIX, KaXJas 3aliCh KOTOPOTo NPeICTaBIsIeT co00i yueOHbIi TpuMep, coep Kallinii 3a1aHHbI BXOIHOH Habop
JIAaHHBIX, U COOTBETCTBYIOIINIA €My NPaBUJIbHBIN BBIXOJHOM pe3yibTat

d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIJICKTA M3YYAIOIIUil METOMABI MOCTPOCHHS aITOPUTMOB, CIIOCOOHBIX 00ydYaThCsl Ha
JIAHHBIX

3amanue 2

Cpe;m MPEMIIOKEHHBIX 3a/1a4 MAalllMHHOTO O6y‘ICHI/I$[ YKaXXHUTE 3a1a41 pETrpeCCUn

a) Tlouck HeraTWBHBIX OT3HIBOB Ha ()MIIBM Ha CaiiTe KHHOKOMIIAHUU
b) Aunroput™ QUIBTpaLUU ciaMa
¢) Ilpenckazanue cpoka OKYMaeMOCTH MIPOCKTa
d) Ilpenckazanue prIHOYHOW CTOUMOCTH KBAPTHPHI
e) Ilouck MOImEHHNUECKUX TPaH3aAKITHIz

3anganue 3

K 6ubnmoTexam ananm3a naHHbIX B Python oTHOCSTCS . ..
a) Tkinter
b) Pandas
c¢) NumPy
d) Matplotlib

3aganue 4

Kakwe u3 nepeunciieHHBIX KOMaH]I BepHYT AaHHbIe 111 Poccnn u 3umbabse?

a) res.query('country == ["Russia","Zimbabwe"]'")

b) res.query(‘country == "Russia" | "Zimbabwe"')

¢) 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

OTMeThTe BepHBIE YTBEp KIeHH 00 alropuTMe ciaydaiHoro jeca - Random Forest

a) MToroseIM mpeackazaHHEM MOJIEIH SBIAETCS IPEICKa3aHNe CIydaiiHOro AepeBa
b) Ilapamerps! A KakAoro nepeBa (TIyOnHa, MUHIMAJIHHOE YUCIIO 00pa3IoB B JIUCTE U T.J.) BEIOMPAIOTCA CIIydaitHO
¢) Kaxnoe nepeBo B necy moydaeT cIyIaifHBIA TOJHA00D TaHHBIX
d) Uwmcno mepeBbeB B Jecy BEIOMpAETCs CIydaifHBIM 00pa3oM
e) Ilpeackazanme Mozeny - ycpeIHEHHBIC TPEACKA3aHIS AEPEBBEB
3ananue 6

Kaxkoi aTpuOyT oTBe4aeT 3a MUHUMAIbHOE YHCIIO 00pa3LoB B IUCTE?

a) min_samples leaf

b) max_depth

¢) min_samples_split

d) min_impurity decrease
3aganue 7

Kakoii arpuOyT 0TBEe4aeT 32 MUHIMAJILHOE YHCIIO 00pa3LoB B y3Je IS pa3/ielicHus?

a) min_samples leaf

b) max_depth

¢) min_samples_split

d) min_impurity decrease
3ananue 8

OTMeTbTe BEpHbIC YTBEP)KACHHS O BIMSHUU ITaPaMEeTPOB PELIAIOLIETO IePEeBbs Ha NepeodyueHme
a) UYewm MeHblIe 3HaueHue min_samples_split, TeM MeHbIIE TEHACHIMS K IEPE00YIESHHIO




b) UYewm mensIe 3HaueHNe min_samples leaf, TeM MeHbIIE TeHAECHINSA K ITepe0OyICHUIO

¢) UYem MeHbIIIe TITyOMHA JIepeBa, TEM MEHbBIIIEC TEHACHINS K TEPe00yIeHUIO

d) TI'myOuna mepeBa HHKaK HE BIMSET HA €TO EPe0OyICHHOCTD

e) UYewm MeHbIle 3HaueHNE mapamerpa max leaf nodes, Tem MeHbIIIE TEHACHITUS K IEPEOOYICHUIO

3amanue 9

Kaxkoii ki1accupukaTop HEOOX0AUMO UCIIONB30BATh IS MPEACKa3aHus pa3Mepa 0100PEHHOTO KpeauTa Mo 3aJaHHbIM TapameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxer 0bITh ucnionb3oBal u DecisionTreeClassifier, u DecisionTreeRegressor

Baganue 10
OTMeThTe BepHBIE YTBEPIKICHHS O IEPEBhIX PEIICHHMN.
a) YeM MCHBIIIEe CBOWCTBO gini, TeM OJHOPOIHEE MPUMEPHI B JIUCTE
b) CBOHCTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE IS Y3IIOB
C) CBOHMCTBO samples yka3eIBaeT Ha KOJIMIECTBO IIPUMEPOB B Y3JIC
d) mapamerp gini, BO BCEX JIMCTHSIX TOJKCH UMETh OJJUHAKOBBIC 3HAUCHUS

3aganue 11
OTMeThTe BepHBIE YTBEPKICHHS O CIy4aiiHOM Jece
a) d4eM OoJblle IEPEBLEB B JIECY, TEM JIy4Ille KaUeCTBO MPEACKa3aHUs
b) BpeMs HACTPOHKHU U PabOTHI CIIyYaiHOTO Jieca YBEJIIMYUBACTCS MIPOMOPIIMOHATIHFHO KOTHYECTBY AEBEPEB B JIECY.
C) CIy4JaiHBIN JIec IPUMEHHUM AJIS PeIIeHUs 3a/1a4 PETPecCHr
d) ciywaiiHblii Jec TPUMEHUM /TSI pelIeHHs 3a1a4 KiacCu(uKayun

3amanue 12
OTMeThTE BepHBIC YTBEPIKICHHS
a) RandomizedSearchCV Haxomut Jry4iryto KOMOMHAIMIO TAPAMETPOB JUISl IepeBa PELICHUH
b) RandomizedSearchCV paboTtaer ObicTpee, ueM GridSearchCV
¢) GridSearchCV HaxomuT ny4iryl0 KOMOWHAIIMIO TIApaMETPOB I JepeBa, U3 TeX 3HAUEHUH MapaMeTpoB, YTO ObUIN
TepeaaHsl
d) RandomizedSearchCV maet 60see Tounoe npeackasanue, ueM GridSearchCV

3amanne 13
Bribepure u3 criucka 3a1a4n KiacCu(QUKaIuu:
a) pasnenuTh o hororpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) mnpencka3aTh CTOUMOCTH KBAPTHPHI MO 33JaHHBIM ITapaMeTpam
C) pa3JeTuTh FPUOBI HAa ChEJOOHBIC U STOBUTHIC
d) crpynnupoBaTh TEKCTHI IO MX IMOIMOHAILHON OKpacKe

3amanue 14
OtMeTbTe BEpHBIEC YTBEPKICHUS
a) B kadecTBe nepeMeHHBIX I O0YYESHUS AepeBa MOTYT OBITh UCIIONB30BAHbl KAaK KOJMYECTBEHHbIE, TaK U KaTEropHUabHbIC
NPU3HAKH
b) epeBbs peleHUd MOTYT pellaTh 3a1a4y KiIacCH(HKALMHU C TPOU3BOIBLHBIM YHCIIOM KJIaCCOB
c) UYem Mmenbme 3HaueHHE min_samples leaf Tem TouHee OymyT mpeacKka3aHus HA TPCHHPOBOYHON BBIOOPKE
d) Yewm menble 3HayeHne min_samples leaf Tem TouHee OyayT npencka3aHusi Ha TECTOBOI BBIOOPKe

3ananue 15
O6yuaromiast Beioopka (X _text, y test) aTo —
a) Bribopka, 10 KOTOPO¥ HACTpaUBAIOTCS ONTHMAIILHBIE TAPAMETPHI AepeBa
b) BeiOopKka, M0 KOTOPOH OIEHUBAETCS KAYECTBO MOJIyUYEHHOTO IepEBa PELIeHN I
¢) Bribopka, Mo KOTOPOH OCYIICCTBISASTCS BEIOOP HAMIYUIIESH MOJIEIH U3 MHOXKECTBa MOJeIIeh
d) MHOXeCTBO LeNeBbIX 3HAYCHUIA TSl TAaHHOTO Habopa JaHHBIX

3aganue 16
[Ipu oOyueHNH HEKOTOPOIT MOAETH HA TPEHUPOBOYHOM BHIOOPKE U OIICHKE € Ka4ecTBa Ha TECTOBOW BEIOOpKE, OIyYCHA OOJIbIIast
pa3HHIIa MEXTY 3HAYSHUSIMH METPHUK Ha TPEHHUPOBOYHOU U TECTOBOH BBIOOpKax. O 4eM 3TO MOKET TOBOPUTH?

a) Monens nepeoOydeHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BHIOOPKE CHIILHO OTIMYACTCS OT PACHPEACICHHS B TPCHUPOBOYHOM

¢) Monuenb HeOOOyUeHA

d) Monuenp uneanbHO HACTPOCHA

3ananue 17

Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue 13 npeyioxkeHHbIX KOMOWHANWIT He BHI30OBYT OMINOKY?
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]]

3amanme 18
Kaxkue cTpoku mo3BoJIsIIOT 0TOOpATh 5 MEPBBIX CTPOK gatadpoiima data (MHIEKCHI MTOCIeI0BATEILHOCTD guce 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 kaxux ciydasx MOXeT ObITh UCIIOJIb30BaHa CTyIeHYaTast QYHKITUS aKTHBAIIH?
a) OmpenenuTh K CheTOOHBIM WIIH HECHETOOHBIM OTHOCHUTCS TPHUO?
b) Omnpenennuts K KaKOMY U3 TpPeX KJIaccoB (setosa, vercicolor, verginica) oTHOCHTCS upuc?
¢) Pa3menuts TeKCcTHI Ha HEHTpaNTbHBIC, HETATHBHBIC U MOJIOKUATEIBHEIE.
d) IlIpenckasats pazMep 3apabOTHOM IUIATHI CIIEIHAINACTA TIO OTIPEIEICHHBIM ITapaMeTpaM.
e) Pazmenuth n300paxkeHus Ha cojiepKalIre U HE COIepIKAIINE OTKPBITHIN OTOHb.

3ananue 20
Kakoe 3HaueHNe MOXKET UMETh B3BELICHHAs! CyMMa BXOJI0B HEipOHa (JI0 NCIOIb30BaHUS aKTUBAIMOHHON (QYHKIINH)
a) [11]
b) [0.1]
c) (-1,1)
d) (-o0,+ )

2.2. TunoBble 3aJaHUA VISl OLIEHKH HABBIKOBOI0 00Pa30BaTeJIbHOIO pe3yJbTaTa

[IpoBepsieMsblii 00pa30BaTENbHBIN PE3yIbTaT:

Kona u nammeHoBanue
WHIUKATOpa TOCTYKESHUS OO0pazoBaTebHBIN pe3yabTaT
KOMIIETCHIINN
OIIK-5.3: ucnoas3yeT MeTObI OO0yyaronuiicst ymeer:
HCKYCCTBEHHOTO MHTEIIIEKTa arperupoBarh JaHHbIe cpencTBaMu Python; BEIMOIHATE QUIIBTPALIMIO TAHHBIX CPEACTBAMU
(MamHHOTO 00YUYCHHS) 1 Python; HacTpauBaTh Bec HEHpPOHHA; BEIOMPATH THIT KIIACCU(PUKATOPA B 3aBUCUMOCTH OT
aHanm3a OOJIBITUX JaHHBIX JIJIS ITOCTaBJICHHON 3a7]a4H; BU3yaIM3UPOBATh TaHHBIE cpelcTBaMu Onbnnorek pandas, seaborn,
pemIeHns MPUKIIaIHBIX 32149 matplotlib; BEITOTHATE MHOTOKIIACCOBYIO Kilaccu(puKaImio Merogamu onbimorexn sklearn;
CTPOWTH JIEPEBhs PENICHUH M BHITIONHATH 10 HUM IPEACKa3aHue.

3aganmue 21

Otkpoiire Jupter notebook, co3maiite ¢aiin lab2 <pama damunmse>.ipyng (mampumep, lab2 tiuzhna.ipynb), moaxmouurte
6ubmmoTekn numpy u pandas u npoutuTe AaHHble U3 Qaiina StudentsPerformance.csv B natadpeiim sp.

[Mony4dnTe pacnpenelieHre YUCIOBBIX BEJIMUMH AatadpeiiMa sp HCHIONB3Yst 6a30Bble METO/IbI BU3yanu3aun Oubnnorexu pandas.
WUmnoprupyiite Oubimorteky Seaborn. Vcmonbs3ys wuHTEepdeic IS MOJITOHKM PErpEecCCHOHHBIX MOJENIEH K YCIOBHBIM
MOJJMHOXKECTBaM HabOpa AaHHBIX BBIBEIUTE rpaMK yCIIeBAEMOCTH M0 MaTEMaTHKE M YTEHHIO C Pa3/ielICHHEM 10 TIOITY.

3ananue 22

3arpysure Moxynu 6nbnroTek numpay u matplotlib, a Taxxkxe moxynu Oubmmortexu Scikit-learn, HeoOXoauMBbIe [T pabOTHI C JPEBOM
pemenmii. U3 sklearn.datasets parpysure TecToBbIi Habop iris. M3ydnTe CTpyKTypy moirydeHHOTO Habopa maHHbIX. B Habope 150
9K3eMIUIIpoB ('cTpoK" B MPUBBIYHON HaM TepMUHOJOTHH). KaXIOMy 3K3eMIUIIPY COOTBETCTBYET UETHIPE UHCIOBBIX aTpHOyTa
(MHa YaIenuCcTHKA B CM; IIMPHHA YalIeINCTHKA B CM; JUIMHA JIETIECTKA B CM; IIIMPHHA JIETIECTKA B ¢M) 1 Kiacc ('setosa', 'versicolor',
'virginica'). T.e. maHHBI HaOOp MO3BOJSET PEIINTH 33aJady KIAaCCH()HUKAIMH, OTHECCHUS PacTeHUs "HpHC" HUCXOIS W3 ITUPUHBI
JICTIECTKOB, JIJIMHBI YalICIUCTHKA U T.J. K OJHOMY U3 TpeX kiaccoB. Cosnaiite nemoncTpatuBHbIi Decision Tree knaccudukarop,
UCTIONIb3Ysl OJHOMMEHHBIN Kiacc n3 Oubimorexu sklearn m coxpanute ero B mepeMeHHyto dt. J{ias pasgeneHuss MHOXECTBa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3YiTe MeTox train test split. OtoOpasuTe mNoNydYeHHOE AEPEBO pPEUICHUI rpaduyecky,
UCTIONB3YiTEe MeTo plot_tree

3aganue 23

3arpysurte JaHHBIC U3 BCTpoeHHOTO Habopa load digits. JlaHHBIe TipencTaBisIOT co00it Habop u3 1797 pyKOMUCHBIX N300paskeHMA
mudp pasmepamu 8 Ha 8. Kaxgas kapTHHKa IpeICTaBICHA MACCHBOM 13 64 3HAYCHUH I[BETA AJIS KKION SUCHKU M300paskeHUs.
OOyunTe AepeBO peleHni U MOIyYnTe MpeJcKa3aHue Ha TECTOBON BhIOOpKE. Busyanmsupyiite npeackazaHue, yKaXXuTe TOUHOCTb
JUISL TIOJTYIEHHOTO JIepeBa.

3amanue 24.
3arpy3uTe BCTpOSHHBIH Habop boston.




Habop nannsx boston mpezncrasiser coboii cnoBaps ¢ kirodamu data, target, feature names m DESCR. Kimrouy data coorBeTcTByeT
MacCCHB CIIFICKOB:

{'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 urcIoBBIX 3HaYeHUH. Bara 3aiaqa HalTH onFicaHne Ka)aoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wim
0.00632) 3T0 YypOBEHb MPECTYITHOCTH Ha YTy HACEICHHUS.

IoctpoiiTe nepeBo pelieHwMid, MpeCcKa3bIBAOIIEe CTOMMOCTD JKMIbS 10 UMEIOMIMMCS JaHHbIM. OOpaTuTe BHUMaHHE, CTOUMOCTD
JKHJIBS - BEJIMYMHA HEeTIpephIBHAs, U AepeBo kinaccudukanuu DecisionTreeClassifier Ham He mogoiaér. s npeacka3anus 3HAUCHUS
1esneBoil GyHKIUM HY)KHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha NaHHBIX boston MO CJIEAYIONINM TapaMeTpam:

MaKcUMalibHas IiyOuHa - ot 2 10 15 ypoBHeii

MUHUMAaJIFHOE YUCIIO TIPO0 I pa3neneHus - ot 2 go 10

MUHUMAaJBHOE YUCIo pod B jmcte - oT 1 10 10

OTo0pazuTe TydIue mapaMeTphl U JIydIiee IepeBo.

3aganue 25.

3arpys3ute BCTPOCHHEBINH Habop boston.

W3zyuute octampHble aTpuOyThl Kiaccudukaropa. Co3maiite Moaens RandomForestClassifier ¢ 15 mepeBbsIMU U MaKCHMaJIbHOU
rIyOUHOM paBHOM 5 ypoBHAM mis naHHbIx digits load().

OO0yuuTe MONTy4eHHYIO MOJIeTh. BrimonauTe npeackazanne. [locunTaiiTe TOUHOCTH (Score) s jeca.

VYKaxuTre TpH CaMbIX BaXXHBIX IapaMeTpa JUIS JAEPEBbEB pEIICHHH B CO3MAHHOM JIECy, HCIOJB3ysd, HAIpuUMmep, aTpudyT
feature_importances_.

OIIK-5.3: Hcnomb3yer Meroxsl | OOyuarommiics BIaeer:

HCKYCCTBEHHOTO MHTEUIEKTA | HaBbIkaMu MOCTPOCHHS JCPEBa PEIICHHIA.

(MammMHHOTO o0OyueHmst) u | HaBpikamu peanuzanuu anropuTMa ciydainoro jeca (Random forest)
aHanu3a OONBIINX JaHHBIX Ul | HaBbIKaMH HAIKMCaHWS HEHPOHHBIX CETEM.

pemIeHns MPUKIIAIHBIX 3219 HaBpixkamu 00y4deHns MOJEIH.

3aganue 26

3arpy3ute IaHHBIE W3 BCTpoeHHOro Habopa load digits. Cozmaiite KiaccupUKaTOp, CO CIEAYIOIMIMMH ITapaMeTpaMH JAepeBa:
MaKCUMaJbHas TITyOMHa - 5 ypOBHEH, MIHIMAIEHOE YHCIO OOBEKTOB B JIHCTE - 4.

Paznenure mosy4eHHbIe JaHHBIE HA TPEHUPOBOYHBIA M TECTOBBIM HaOOpPHI JaHHBIX, 75% u 25% coorBeTcTBeHHO. [Ipeackaxure
KJIacChl, K KOTOPBIM NPHHAJUIEKAT JAaHHBIE U3 TECTOBOH BHIOOPKH, COXpAHUTE PE3yJIbTaT MpeJCcKa3aHuil B nepeMenHyto predicted.

3ananue 27

3arpy3uTe BCTpOSHHBINH Habop boston.

Habop nannbIx boston npencrasiseT co0oit cinoBaps ¢ kimodamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHB CITUCKOB:

Hcnonp3ys anroputM ciyqaiiusiii gec (random forest) Co3naiite momens RandomForestClassifier ¢ 20 gepeBbsiMr 1 MaKCIMaIbHOM
rTyOMHON paBHON 5 ypoBHSM Jis AaHHBIX. OOydnTe MOIYYeHHYIO Mojenb. BrmonnuTte mpenckasanue. [locuuTaiite TOYHOCTH
(score) mus yeca

3amanune 28

Wmnoprupyiite Haoop nanubix Fashion MNIST (nanneie 6ubnmoreku keras), comepxammii 70 000 n3o0pakeHHH 3JIEMEHTOB
OJIEK/IBI B TPAJaLlUsIX Ceporo, B paspeieHny 28x28 MuKceNnei.u mpouTHTe JaHHbIe/

Paznenure HaOop Ha TPEHUPOBOYHBIH U TECTOBBIH B ponopuuu 85/15.

Busyanusupyiite nepbie 1ecsITh 0OEKTOB U3 TPEHUPOBOYHOI'O Habopa.

IToctpoiiTe HENPOHHYIO CETh, COCTOSIIYIO U3 TPEX CI0EB: BXOJHOTO, CKPBITOI'O U BBIXOJIHOTO.

3ananue 29

Ckauaiire nannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [l ckaunBaHUS HEOOXOIUMO MPOUTH MIPOLICTYPY
peructpanuu. PacriakylTe apXuBEHI train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre€ CO CBOMM IPOEKTOM.

B xarasore train co3naiite nBe nanku cat u dog. PazHecute n300pakeHus N3 KaTaaora train o BHOBb CO3JJaHHBIM TankaM. Bel MoxxeT
caenats 3To BpyuHyto (0 6ammoB) mwim nmporpamMmeo (1 6amm) mcmons3yst MeToas! si3b1ka Python. Bam moranoburces 6mbnmorexa os
Y METOJIBI CTPOK.

CrenepupyiiTe 1atacera U3 M300paKeHU UCTIONb3ysl MeTo OubinmoTeku keras ImageDataGenerator.

C nomomsio Merona flow from_directory co3maiite reHepaTop JaHHBIX Ha OCHOBE W300paKCHUIA U3 KaTaJiora.

HccnenyiiTe nonydeHHbIH reHepaTop. BeiBeute Ha 3KkpaH, H3yuute Gopmy.

IIpoBeaute oOpaTHyIO onepanuio. Buzyanusupyiite nepBoie miath 00HEKTOB U3 MOTYyYEHHOTO HA0Opa JTaHHBIX.

Paciieniute uMeronyecs: JaHHbIC Ha TpH Habopa (train,test,validation), 1100 UCHIONIB3YyHTEe AaHHBIC U3 apXuBa test, MOJTOTOBUB UX
COOTBETCTBYIOIINM 00pa3oM.

CamocTosTeNbHO co3aiTe 1 00ydHnTe HEHPOHHYIO CETh AJIs pa3lIMueHHUs KOIIEK U co0ak (110 mpumepy JlabopaTopHO#i 5, 4acTs 2).
Jo6eiiTech TOYHOCTH MOJICITH Ha BaTHIAIIMOHHON BEIOOpKE He Hike 80%

3amanne 30




Peamuzyiite kmacc Neuron OCyHIECTBISIONUEN BhIMOMHEHWE (QyHKIMH =X1*wl+x2*w2 +... +xnwn+b (1), Tme X — 3Ha4YeHWHS,
MOJJAaHHEIE Ha BXOJ, W - BECa BXOJIOB, a b - cMemenue. B kagecTBe (GyHKINN aKTUBAIIMH HCHOJIB3YHTE CUTMOUAY. Y OeAUTECh, YTO
CO3JIaHHBIN BaMH HEHpOH padoTaeT. [IJIs 3TOro caMoCTOSITeNILHO 3ajaliTe Beca M CMEIICHMS, U 3HAUCHHUS BXOJIOB U MPOBEPHTE OTBET.
Cobepure u3 HEHPOHOB MPOCTEHIIYIO HCKYCCTBEHHYIO CETh, COCTOAMIYIO M3 TPEX CIIOEB: BXOJHOTO, CKPBITOTO M BEIXOAHOTO.
CKPBITBIN CIIOH — 3TO JITOO00MH CIIOI MEX Ty BXOJHBIM (TIEPBBIM) CIIOEM CETH M BBIXOIHBIM (TIocTeTHUM ). CKPBITBIX CJIO€B MOXKET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB AJIsl NOATOTOBKH 00y4aKIIUXCH K MPOMEKYTOYHOM aTTeCTANMHI

UckyccTBennblii nuTeIieKT. OcHoBHBIE noHATHS .
MaiuHHOe 00y4eHue.
I'nmy6okoe oOy4enne.
OO0Oy4eHue ¢ yuuTeneM u 0e3 yuuTens.
OcCHOBHBIE TIOHATHS aHalM3a AaHHbBIX. [laHHbIe, MOzeNb, 00paboTKa JaHHBIX.
MeTo0m0THYEeCKHEe IPUHIUITEI aHAIN3bI JaHHbIX.
Ienn, 3Tamnbl, METOIB! M TEXHUKY aHAJIN3a JaHHBIX.
@unbTpanys TpyNNUpPOBKa U arperanys JaHHBIX.
Buzyanuzanus naHHbIX.

. Bmsyanmzanus nanaex B Phyton.

. Bmsyammzanus B Pandas.

. bubaunorexn Seaborn n Matplotlib

. Pemraronue nepeBbsi: OCHOBHBIE OHATHSL.

. 3anaya KiaccuuKaluy.

. HepesBss pemennil. OCHOBHBIE TapaMeTpPHI IepeBa.

. JlepeBo pelieHu B 3a1a4u pErpeccuu.

. Metox 6nmxalmmx cocenei.

. KoHuenuus ciyvaitHoro seca.

. Cnyuaiinas BbIOOpKa TPEHHPOBOYHBEIX 00Pa3IIOB.

. YcpenHeHne IpOrHO30B.

. [pobnema nepeoOyueHuUS.

. Tumsr ommboK: true negative, false positive.

. Metpuxku kagectBa Momenu: Precision, Recall, F1 score.

. TectupoBanne ROC AUC.

. Heiiponnsle cetu.

. MckyccTBeHHBIE HEHPOHBI.

. OyHKIUYU aKTUBALMU HEUPOHA.

. IlepuenTpoH.

. OOy4eHue HelpoHa.

. I'papuenTHsIi cyck.

. Jlpobnenue mara npu rpalieHTHOM CITyCKe.

. CroxacTH4ecKUi TpaiueHTHBIN CIYyCK.

. Metox HaucKOpeHIIero cmycka.

. Heiiponnas ceTtb.

. OmHocmoiHas MOJIEIb.

. CBepTOYHBIC HEHPOHHBIE CETH.

CBEPTOUHBIH CIIOH, CIIOH MOIBBIOOPKH, TOTHOCBSA3HBIN CIIOH.

. Henesas ¢pyHKUIHSA.

. 3amaun pacrio3HaBaHH 00pa30B.

. Knmaccudunkarus o60beKTOB.

. Iowuck nzo0pakeHus mo oOpasity.
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3. Meroan4eckue MaTepHaJibl, ONpeae/somue Npoueaypy 1 KpUTepUH Ol eHUBaHUSA
c¢opMHPOBAHHOCTH KOMIIETEHIUH NIPH NPOBEJCHUH IIPOMEKYTOYHOM aTTeCTALHHU

Kpurepun ¢popmMupoBaHusi OlleHOK N0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OLCHKA <«OTJHUYHO» BBICTABJISICTCA O6y‘-IaIOH_[eMYC$I, €CJIM KOJMYCCTBO NPABUIIBHBIX OTBCTOB Ha
Bonpocsl coctapisieT 100 —90% ot obuiero 06bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKAa «X0POI0>» BBICTABIIACTCA 06yqa10LueMyc;1, CCJIM KOJIMYCCTBO MPAaBUJIbHBIX OTBCTOB HAa BOIIPOCHL
— 89 — 76% ot o6miero o0bEMa 3aTaHHBIX BOIIPOCOB;

- OIICHKAa «Y/AOBJIETBOPUTEJIbHO» BBICTABISICTCS OOYYAIOMIEMYCsl, €CIH KOJHMYECTBO IMPABUIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —75—60 % oT 0b11ero o0bEmMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEYJAOBJIETBOPUTEIBbHO» BBICTABISETCS OOYJArOMIEMYCS, €CITH KOJIUYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00BEMa 3aJaHHBIX BOTIPOCOB.



Kpurtepuu ¢popmMupoBaHus OLEHOK IO pe3yJIbTaTaM BbINOJTHEHUS 3a1aHU I

«OTIANYHO» — CTaBUTCA 32 pabOTY, BHIIOJHEHHYIO MIOJHOCTBIO 0€3 OIMOOK U HEI0UETOB.

«Xopomo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTHIO, HO NIPU HAJMYMU B HEeW He Oojee ogHOU
HErpyOoi OIMOKY W OJTHOTO HEJI0UeTa, He 0oJiee TPeX HEe0UYETOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCS 32 padoTy, eciu 00ydarouuiics MpaBUIBHO BHIMOJIHWI HE MeHee 2/3
BCei paboThl WM JOIMYCTUJ He Oojiee OJHON TpyOO OIMMOKK U IBYX HEIOYETOB, HE Oosiee OHOM Tpyboit u
oJHOM Herpy0oii ommoOKy, He OoJiee Tpex HerpyObIX OUIMOOK, OTHOM HErpyOoi OIMOKY U IBYX HEJJOUYETOB.

«HeynoBJ1IeTBOPUTENBHO» — CTABUTCS 3a PabOTY, €CIU YKCIO OUIMOOK U HEJJOYETOB MPEBBICHIIO HOPMY
UIs1 OLIEHKHU «yJOBJIETBOPUTEIHHOY» WM MTPABUIIHLHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pybvle OwUbKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGU]I, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08US NPEOTIONCEHHO20 3A0AHUA.

- Hecpybble OUWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll, HePayUOHATbHYLI 8b100p X00a PeuleHUs.

- He0ouemvl: HepayUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOeNbHblE NOZPEULHOCU 8 YOPMYTUPOBKE
8b180008; HEOPEICHOE BbINONIHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHus OLIEHOK I10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/IelIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (YHIAMEHTAJIBHBIX TPOOIEM; TPHOOpET HEOOXOIUMBbIE YMEHHS W HaBBIKH, OCBOWJI
BOIPOCHI MPAKTHUECKOTO MPUMEHEHHS ITOJIyYE€HHBIX 3HAHUH, HE JONMYCTHII (PaKTHUYECKUX OIIMOOK IPH OTBETE,
JOCTaTOYHO TIOCJIEJOBAaTENIbHO M JIOTHYHO H3JIaraeT TEOPETUYECKUH MaTepuall, JONyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHU A MMOCICAOBATCIILHOCTU U3JIOKCHUSA U HCKOTOPHIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM ClIy4ae, KOT/ia CTYJIEHT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJI0B MPOTrPaMMBbl U3Y4aeMOro Kypca: ero 0a30BbIX MOHATUH U (yHIaMEHTaIbHBIX TPobIeM. Y
9K3aMEHYEeMOT0 CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSTEIIFHOMY aHATUTHYECKOMY MBIIIUICHUIO, HMEIOTCS
3aTpy/IHEHUS B M3JI0)KEHUU MaTepHaja, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHSI U HABBIKH, JOIMYLICHBI TPyObIe
OomKrOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKAa3 OTBEYAaTh Ha JOTOJHHUTENBHBIC BOIMPOCHI, 3HAHHWE KOTOPBIX
HGOGXOZ[I/IMO AJIA MOJTyUYCHUA MOJIOKUTEIBHOU OLICHKMH.
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