ﬁﬁfpyo“;” "e _:L-.T’W HAETERCTBO TPAHCMOPTA POCCUMCKON ®EQEPALIMM
oo, P4 71/b | ©EQEPANHHOE ATEHTCTBO XENE3HOAOPOXHOMO TPAHCMOPTA

eKCEeBuY
[lomxHocTb: PexTop

SEQEPANLHOE MCYIAPCTBEHH(E BHOIMETHOE OEPAZOBATENSHOE YYUPENOEHWE BRICIWEND OEPAIOBAHWA

nera iGAMARCKMA:EOCYAAPCTBEHHbBIN YHUBEPCUTET NYTEW COOBLUEHUA

YHUKanbHbI MPOrpaMMHbIA KIKOY:
770863a47e66a8ee02711b298d7c78bd1e40bf§% R

5-03 MoABMXKHOM COCTaB Xene3HbIX A0por

[Ipunoxenne
K pabodeii mporpaMMe JUCIHILTAHBI

OIIEHOYHBIE MATEPHAJIBI JJISI TIPOMEKYTOUYHOM ATTECTAILIMA

MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJVIEKTA

(Haumenosanue OUCYUNTUHBL(MOOYIIS)

HaHpaBJ’IeHI/IG IIOATOTOBKH / CIICINaJIbHOCTD

23.05.03 IMoxBuxKHOM COCTaB KETIE3HBIX TOPOT

(K00 u HaumeHosanue)

HanpasnenHocTs (m1podhuiis )/crienuani3anus

Brr

COKOCKOPOCTHOM Ha3eMHBIH TpaHCHIOPT

(HaumeHnosanue)



Conepxxanue

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. llogcHuTEILHAA 3aIUCKA
[lens MpOMEXKYTOUHOW aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
OGy‘IGHI/IH 10 JUCHUITIIINHCE, OGGCHC‘-II/IBEIIOH_[I/IX JOCTHUIKCHUC rmaHpreMHx pQSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4éT, 8 cemecTp

Hepe'{eHL KOMHeTeHHHﬁ, (l)OpMI/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox manmkaTopa qOCTIKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHIIUHN

OIIK-10: CriocobeH (popMyIHpOBaTh U PEIIaTh HAYYHO-TEXHUYECKUE 3a1a4u B o0mactu cBoeit | OITK-10.3: Mcnomnb3yeT MeTo bl
PO eCCUOHATBHON JCSITEIBHOCTU HUCKYCCTBEHHOTO MHTEJJICKTa
(MamHHOTO O0YYCHHS) U
aHanu3a OONBIINX JAHHBIX IS
pelIeHus IPUKIIATHBIX 33139

Pe3yabTaThbl 00y4eHuUsi 0 TUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMHU pe3yJbTaTAMH OCBOEHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

Koz n HanMeHOBaHHE HHIUKATOPA OueHouHbIe
Pe3ynbrarel 00y4YEHHS [0 JUCLHUILTHHE
JTOCTH)KCHHS] KOMIICTCHIIMN MaTepHuasl
OIIK-10.3: Hcnonb3yeT meronsl | OOydaromuiics 3HaeT: Bomnpocst (Nel -
HCKYCCTBEHHOTO HHTEIUICKTa (MAIIMHHOTO | OCHOBHLIE METO/IbI MaIIIHHHOTO 00yuenus; | Ne20)
o0yueHus) ¥ aHanu3a OONBIIUX JAHHBIX JUIA | KiaccH(BUKAIMIO 3a/1a4 MAIIMHHOTO 00YUYECHUS; METPHUKHU
peIICHHUS IPUKIATHBIX 331249 KayecTBa MoJend; QYHKIMH U METOIbl OUbIHOTEKH

Pandas: query, tail, sample, head; metoapr punsTpanun u
arperaiyy JaHHbIX; IPU3HAKA II€Pe00yIEHHOCTH MOICIIH;
MeToJ1bI OnbsmoTtek sklearn, seaborn, matplotlib m numpy.
OOyJaronmiicst ymeer: 3amanus (Ne21 -
arperupoBarh JaHHbIE cpencTBamu Python; Bemonusars | Ne25)

¢GuIBTpanMio NaHHBIX cpeacTBamMu Python; HactpamBath
BeC HEWpOHHA; BBIOMpATh THII KJIACCH(HUKATOpa B
3aBUCUMOCTH OT llOC'I‘aBJIeHHOl\/’I 3aa4u, Bl/lS’yaJII/IS’l/IpOBa'I'I)
JlaHHBIe ~ cpeiacTBamMu  OuOnmoTtexk  pandas, seaborn,
matplotlib;

BBIMIOJIHSITh MHOTOKJIACCOBYIO KJIaCCU(DUKAIIMIO METOAaMU
oubmuoreku sklearn;

CTPOWTH JICPCBBSI PEUICHHH U BBIOJHITH [0 HHUM

TpeJicKa3aHue.
OO6yuaronmuiics Baajeer: 3anaHus (Ne  26-
HaBpIkamMu TOCTPOEHUS IepeBa PeIIeHui; Ne30)

peanm3anuu anropurMa cirydaitaoro jgeca (Random forest);
HaIMCaHUsl HEUPOHHBIX CETEN;
00y4YeHUs MOJIENH.

[IpomexyTounas aTTecTarus (3K3aMeH) IPOBOAUTCS B OJTHON U3 CIEAYIOMUX (OpM:
1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a1aHUI;
2) BeimonHenue 3aaanuii B DMMOC Caml YIIC.

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



2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IVI OLIEeHKH 3HAHMII, yMeHHUI, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs1) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJabTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA

OO0pazoBaresbHBIH pe3ysbTaT
JTIOCTH>KEHUS] KOMIIETEHINH

OIIK-10.3: MUcnoxe3yer wMetons! | OOyuarommuiics 3HaeT:
HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbl MAIIMHHOTO OOYYEHHS; KIACCU(PHUKAILUIO 3a/lad MAIIMHHOTO O0YyYeHHS;
(MaImIMHHOTO OOYYEHHs) M aHANM3a | METPUKH KauecTBa Mojein; QYHKIMU U MeTolbl Oubimoteku Pandas: query, tail, sample,
OonblIMX JAaHHBIX A1 pemeHusd | head; mMeroasl QUIBTpalMU W arperanyu JAHHBIX; TPU3HAKH MEPEOOYUECHHOCTH MOJIEIIH;
MPUKJIATHBIX 3a7a4 MeTo 161 Onbmuotek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MammHHOe 00y4YeHne —
a) chnenuaIM3UpOBaHHOE MPOrPAMMHOE pelreHre (MM Habop PelICHHI), KOTOPOe BKIIOYACT B ce0st BCe MHCTPYMEHTHI IS
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JaHHBIX
b) ara rpynnupoBka 06bekToB (HabnroaeHuid, cOOBITHIA) HA OCHOBEIAHHBIX, OMUCHIBAOIINX CBOHCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISACT CO00H yueOHbIN MpUMep, COIePIKAIIN 3aIaHHbIH BXOJHOH HAOOP
JIAHHBIX, ¥ COOTBETCTBYIOIINI €My NMPaBUIbHBIN BHIXOIHOM Pe3yIbTaT
d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAION[M METOMbI MOCTPOCHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JIAHHBIX

3aganue 2
Cpenu nmpeIokKEeHHBIX 3a/1a4 MAITMHHOTO O0YYEeHHS YKaKHUTE 3a/1a4d PErpeccuu
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DHIIBM HA CaiiTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) Tlpeackasanue cpoka OKyMmaeMOCTH MPOEKTa
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) TlowcK MOIIIEHHHYECKUX TPAH3AKITHI

3aganue 3
K 6ubnmorexam aHanmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepeunciieHHBIX KOMaH]] BepHYT AaHHbIe 111 Poccnu u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3aganue 5
OtTMmeThTe BEpHBIC YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) UToroBbIM MpeaCKa3aHUEM MOJIEIH SIBJISIETCS MPEICKa3aHke CIyJaiHoTO JepeBa
b) Tlapamerpsl st Kaxmoro aepesa (TTyOHHA, MUHIMATbHOE YHCIIO0 0OPA3IoB B JINCTE U T.J.) BHIOUPAIOTCS CITydaitHO
¢) Kaxmaoe nepeBo B jecy moydaer ClydaiHbli MOAHA00p TaHHBIX
d) UYwcno nepeBbeB B Jiecy BBIOUpPAETCS CIyYailHBIM 00pa3oM
e) IlpeackaszaHue MOIENH - yCPeTHEHHBIC MPEACKA3aHHS IePEBbEB

3ananue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHMMAJIbHOE YHCIIO 00pa3IoB B JIUCTE?
a) min_samples_leaf
b) max_ depth

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT AKTyaJM3ald{d C Y4eTOM Da3BHTHSA HayKu, 0Opa3oBaHUS, KyJIbTYPbI, SKOHOMHKH, TEXHUKH, TE€XHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJEPKAHNS OLEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoii aTpu0yT 0TBEYaeT 32 MUHUMAIBLHOE YUCIIO 00Pa3IloB B Y3JI€ I Pa3IeICHUs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUYU I1apaMeTPOB PEIIAOLIEro IepeBbs Ha NepeodydeHue
a) Yem MeHblue 3HaueHHE min_samples_split, TeM MeHbIIIe TSHACHIHS K IEPEOOyUCHHUIO
b) UYewm mensbie 3HaueHre min_samples_leaf, Tem MeHbIIIEe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHbIIe 3HAUCHHUE TapameTpa max_leaf nodes, Tem MeHbIIIE TEHICHINS K Iepe0OyUCHHMIO

3amanue 9

Kakoit ximaccudurarop He0OX0IUMO HCIIONB30BATh AJIS MPeICKa3aHus pa3Mepa 0JOOPEeHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSIX PELICHHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OJHOPOHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcs TONBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yKa3pIBaeT HA KOJMYECTBO IPUMEPOB B y3Jie
d) mapamerp gini, BO BceX JMCTBSAX TODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM Jiece
a) dem GoJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiKu U PabOTHI CITyYaHOTO Jieca YBEIUYUBACTCS MPOMOPIIMOHATBHO KOJIHYECTBY JICBEPEB B JieCy.
C) ChydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3a1a4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3amanue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyio KOMOWHALIMIO TAPAMETPOB LIS JIEPEBa PELICHUH
b) RandomizedSearchCV paGoraer GbicTpee, yem GridSearchCV
c) GridSearchCV Haxomur ny4nryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV naet Gonee TouHoe nmpezackasanue, yem GridSearchCV

3amanue 13
Bribepure u3 crincka 3aa4u KiacCH(GUKaIum:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpenckazath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMeTPaM
C) pa3nenuTh TpuObl Ha CheJOOHBIE U SITOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacke

3ananue 14
OTMeThTe BEpHBIE YTBEPIKICHUS
a) B kadecTBe mepeMeHHbBIX I 00YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPUAIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTs 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm meHnsbime 3HadeHne min_samples_leaf Tem TouHee OyayT peacKka3aHUs HA TPCHUPOBOYHOMN BEIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee GyayT Mpecka3aHUs HA TECTOBOM BRIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPOH HACTPAMBAKOTCS ONTUMANBHbIE TAPAMETPhI JepeBa
b) Bribopka, M0 KOTOPOil OLICHUBAETCS KaYECTBO MOJYYCHHOTO epeBa PEIICHUH
C) BriOopKa, 0 KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYYIIeH MOJEIN U3 MHOXKECTBA Mo/Ieeil
d) MHOXECTBO LIENEeBbIX 3HAYCHUI ISl TAHHOTO Habopa JaHHBIX




3amanue 16
Ipu 06y4eHHn HEKOTOPON MOJIETH Ha TPEHUPOBOYHOMN BHIOOPKE M OIICHKE €€ Ka4ecTBa Ha TECTOBOU BBHIOOPKE, MOJTydeHa GobInast
pa3HULA MEKTY 3HAYECHUAMH METPHK Ha TPEHUPOBOUHOM M TECTOBOM BEIOOPKAX. O YeM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenne 1aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIIPEICIICHHUS B TPEHUPOBOYHOM

€) Mogens HemooOyUCHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanue 18
Kakwe cTpoxu mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK AatadpaiimMa data (MHAEKCH MOCcIe0BaTeNbHOCTE uncel ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciaydasx MOXKeT ObITh UCIIOJIb30BaHA CTyNeHuYaTast QyHKINS aKTHBaLnuu?
a) Omnpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCUTCS IPU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS HpHC?
C) Pasgenuth TEKCThI HA HEWTpANbHbBIC, HETATUBHBIC U MTOJIOKUTEIIbHEIE.
d) TIIpeackasaTp pa3mep 3apabOTHOM IIIATHI CIICIIUATUCTA 110 ONPEICICHHBIM [TapaMeTPaM.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHrE MOXKET UMETh B3BEIICHHAS CyMMa BXOJOB HeMpoHa (70 MCIIOJIb30BAHUS aKTHBAIIMOHHOM (PYHKITUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTarT:

Kox n nanmenoBanue

HHINKATOPA JOCTHIKEHHS O6pa3oBaTelbHBI pe3yIbTaT
KOMIICTCHIIHH
OIIK-10.3: Ucnone3yet MeTobl | OOyuarouiics ymeer:
HCKYCCTBEHHOTO HHTEIUICKTA arperupoBarth JaHHbIe cpeacTBamMu Python; BEITOMHATE GHUIBTPAIINIO JaHHBIX CPEICTBAMH
(MaIMHHOTO 00yYEHHs) U Python; HacTpanBath Bec HelpOHHA; BEIOMPATH TUI KIACCH(HKATOPA B 3aBUCHMOCTH OT
aHanu3a OOJBININX JAHHBIX JUIS MOCTaBJIEHHOH 3a/1a4M; BU3YaJIM3UPOBaTh JaHHBIE CpeAcTBaMu OMOIHoTeK pandas, seaborn,
pelIeHus MPUKIAIHBIX 3a1a4 matplotlib; BermosHsITE MHOTOKITACCOBYIO KiTacCHUKaIuio MeToqamu 6ubmnoTeku sklearn;

CTPOUTH ACPEBbS peHIeHI/Iﬁ U1 BBITIOJHATD IO HUM MPEJACKAa3aHUC.

3amanue 21

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

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIMYHMH AaTadpeiiMa sp UCIONIB3ys 0a30BbIe METOJIbI BU3yallu3anuy OndiaroTekn pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJENed K YCIOBHBIM
MOZMHOXECTBaM Ha0Opa JIaHHBIX BhIBEAMTE rpadHK yCIeBaEMOCTH 110 MATEeMaTHKE M YTEHHUIO C Pa3/IeJICHUEM M0 TIOITY.

3amanwue 22

3arpysurte Moayau 6ubarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMbIe I pabOTHI C PEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiit Habop iris. M3ydure cTpyKTypy MOdy4eHHOTO Habopa maHHbIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakmoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(MHa YamencTHKa B CM; INMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; LIMPHHA JIETIECTKA B ¢M) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PEMINTH 33/a4y KiacCH(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JICTICCTKOB, JUIMHBI YaIICIMCTHKA U T.J. K OTHOMY U3 TpeX KnaccoB. Co3naiite nemoncrparusHbiii Decision Tree knaccudukarop,




UCIIONB3Ysl OJHOMMEHHBIA Kiacc w3 Oubnmoreku sklearn u coxpanute ero B nepemeHnyro dt. Jlns pasmencHus MHOXKECTBa Ha
TECTOBOEC W TPECHUPOBOYHOE HCIOJB3yHTe Meron train test split. OToOpa3uTe MOIYYCHHOE IEPEBO pEIICHHI Tpaduvecky,
ucnonb3yiite meron plot_tree

3ananue 23

3arpy3urte JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboi Habop u3 1797 pyKOMHMCHBIX M300paXeHNH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa IUIA KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe 1epeBo pemieHu U MOIYYIHTe MpecKa3aHne Ha TECTOBOH BEIOOpKe. Busyanmsupyiite mpenckasaHue, yKaKUTe TOTHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasmisieT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CIHCKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxmoii crpouke 13 unciioBsIx 3HaueHNA. Bamma 3amada HaiiTa onmucanne Kakaoro u3 Hux. Tax nepBoe 3Hauenue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYIHOCTH Ha TYITYy HACEICHUS.

[ocTpoiitTe nepeBo pemIeHUH, IPEICKa3bIBAIONIIEE CTOMMOCTD JKIJIbS 110 UMEIOMIMMCS JaHHBIM. OOpaTnTe BHUMaHHE, CTONMOCTD
JKHITBS - BeJIMYMHA HETIpephIBHAS, U AepeBo knaccudukannu DecisionTreeClassifier Ham He momoinéT. s mpeacka3anus 3SHAYCHUS
1e7IeBOH (DYHKIINH HyKHO perpeccronHoe aepeBo DecisionTreeRegressor.

[lepebepuTte Bce aepeBbs Ha NaHHBIX bOston IO CIICTYIONINM ITapaMeTpam:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Ipol B ucte - oT 1 0 10

OTt06pazuTe Tydiye nmapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbBIe aTpuOyTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMalbHOU
rryOnHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

OOyunTe momy4eHHyI0 MoJenb. BeimonanTe npenckasanue. [locunTaiite TOUHOCTH (Score) [uIs neca.

YKaXuTe TpU CaMbIX BaKHBIX IIapamMeTpa A JAEPEeBbEB PEIICHWH B CO3JAaHHOM JIECYy, HCIOJbB3Ys, HAaIpUMep, aTpuoOyT
feature_importances_.

OIIK-5.4: Wcnone3yer wmeronsl | OOywaromuiica Biaageer:

HCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIkaMu MOCTPOEHUS AE€PEBA PEIICHUIA.

(MamMHHOTO o0yueHust) U | HaBelkamu peanusanuy anroputMa ciydaiinoro jeca (Random forest)
aHanu3a OONBIIMX [JAaHHBIX U | HaBbIkaMu HANMCaHUS HEHPOHHBIX CETEH.

pelIeHUs] IPUKJIAHBIX 3a4a4 HassikamMu 00y4eHUs] MOAETIH.

3amanue 26

3arpysute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite kiaccupuKaTop, CO CICAYIOIIMMHU [IapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO O0BEKTOB B JIUCTE - 4.

Paznenure momyveHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM IIPUHAJIIC)KAT JAHHBIE U3 TECTOBOW BHIOOPKH, COXPAHUTE Pe3yJbTaT MpeAcKa3aHuii B epeMeHHyto predicted.

Saganue 27

3arpys3ure BCTpOCHHBIN Habop boston.

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

Ucnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAIbHOM
TIyOMHOW paBHOUM 5 ypoBHsSM aiisi naHHBIX. OOydWTe MONYYCHHYIO MOJENb. BhIMonaHuTe Tpeackazanue. [locuuTaiite TOYHOCTH
(score) mns yeca

3ananue 28

Wmnoprupyiite Habop mauneix Fashion MNIST (nanneie 6ubmuotexu Keras), coaepxamuit 70 000 u300paskeHHid 37€MEHTOB
OJICXKIbI B IPAJIALIUIX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npouTute qaHHbIe/

Paznenure Habop Ha TPEHHUPOBOYHBIM U TECTOBEIN B ponopiuu 85/15.

Buzyanusupyiite nepBble 1ecsTh 00BEKTOB U3 TPEHUPOBOYHOTO HAOOPA.

TloctpoiiTe HEMPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIOEB: BXOJHOIO, CKPBITOTO U BBIXOJIHOTO..

3aganue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jist ckaunBaHust HEOOXOIMUMO TIPONTH HPOLELYPY
peructpanuu. Pacmakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJoOTe CO CBOUM IPOEKTOM.

B karazore train cozgaiite aBe mamnku cat u dog. Pasaecure n3o0paxeHus M3 Karajora train 1o BHOBb CO3/IaHHBIM Tankam. Bel MoxeT
czenathb 310 BpyuHyto (0 6amtoB) wim nporpamMmuo (1 6ajur) ucnonbs3yst MeToas! s3bika Python. Bam monanoOutcest 6ubnroreka os
Y METOJBI CTPOK.




CrenepupyiiTe natacera U3 M300paXeHUH UCTIONB3Ys MeTo OubmmoTeku keras ImageDataGenerator.

C nomoisio Meroza flow from directory co3nmaiite renepaTop JaHHBIX Ha OCHOBE M300pakKeHHUH M3 KaTasora.

HccnenyiiTe nomydeHHbIN reHepaTop. BeiBenure Ha 3KkpaH, H3ydure Gopmy.

[IpoBenure oOpaTHyto onepauo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHBIX.

Pacmennte nmeroniuecs 1aHHbIe Ha TpH Habopa (train,test,validation), mnbo ucnonb3yiiTe NaHHbIE U3 apXuBa test, HOATOTOBUB MX
COOTBETCTBYIOLTNM 00pa3oM.

CaMocTosTeNnbHO co3aaliTe U 00ydInTe HEMPOHHYIO CeTh IS Pa3iIMueHHs KOIIeK U cobak (110 mpuMepy 1abopaTopHOH S5, 4acTb 2).
JloGeiiTech TOYHOCTH MOJIENH Ha BaJHIAIIMOHHON BEIOOpKE He HIDKE 80%

3amanne 30

Peanusyiite kiacc Neuron OCYIIECTBISIFOUIMN BHIMOMHEHHE (QYHKIMU =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHbBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y OeauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. JlJst 7TOro caMoCTOsTENBHO 3ajaiiTe Beca ¥ CMEIIEHHS ¥ 3HAYCHUS BXOJIOB U IIPOBEPHTE OTBET.
Cobepure U3 HEHPOHOB MPOCTEHIIYI0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO 000 CII0H MEX/y BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloIUXcsl K NPOMEKYTOUYHOM aTTecTaluu

HUckyccrBennslit naTemuiekt. OcHOBHBIE mOHATHSA NI
MammHHOE 00yJeHHe.

I'my6Gokoe obydeHue.

OOyueHmne ¢ yunurteneM U 0e3 YIUTes.

OcHOBHBIC TIOHATHS aHAIN3a JaHHBIX. JJaHHBIE, MOJIENb, 00pabOTKa TaHHBIX.
MeTo0morHuecKre MPUHIHITEI aHAIN3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanusi JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums naHsaeix B Phyton.

. Buzyanmzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromue nepeBbsi: OCHOBHBIC TOHATHS.

14. 3apmaua xKIaccupUKaIHH.

15. [epeBss penreHnii. OCHOBHBIE TapaMeTpPHI IepeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmKalIInX COCENEH.

18. Kownmemnius cay4aiHoro jeca.

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

21. TIpoGiema mepeoOyUeHUsL.

22. Twumsl onmboK: true negative, false positive.

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

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHUW aKTHBALUU HEHPOHA.

28. IlepuenTpoH.

29. OOyycHne HeWpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGsieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Merox HANCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpxHOCIIOHHAs MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

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

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck uzobpaxxeHus 1Mo 00pasIry.

BOoo~Nog~WNE

[EEN
[EEN




3. MeToauyeckne MaTepHaJibl, ONpeAe/siolie NPoLueAypPy H KpUTEPUH OLCHHBAHUSA
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHus olleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYYAIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO MIPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOIIPOCOB,;

- OLICHKA «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

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

Kpurtepun ¢popmMupoBaHusi O1eHOK 1O pe3yJIbTaTaM BBINOJHEHHUS 3aJaHUil

«OTAUYHO» — CTaBUTCS 32 PadOTY, BBHIIIOJIHEHHYIO OJHOCTHIO 0€3 OIIMOOK U HEAOYETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIIOJHEHHYIO TOJHOCTBIO, HO IIPU HAJMYUHU B HEH He Oosee OJHOMN
Herpy0oii oK U OTHOTO HeloueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCSA 32 padoTy, ecii 00yJaroUIHiics MPaBHIILHO BHIMOIHWI HE MeHee 2/3
Bcel pabOoThl WM JOMYCTHI He Oojiee OqHOU Ipy0oil OmIMOKM M IBYX HEIOYETOB, HE Oosee OAHON Tpy0oil u
oJHOH Herpy0oii ommnoOKu, He OoJiee TpexX HerpyObIX OMIMOOK, OTHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBHO» — CTABUTCA 32 pabOTY, €CJIM YUCIIO OMIMOOK U HEJIOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» WM MTPABUIBHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubok:

- 2pyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0au,
OWUOKY, NOKa3vlealowjue HenpasuibHoe NOHUMAHUE YCI08UsL NPEeOIONCEHHO20 3A0AHUS.

- Hezpybble OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBIL 8b100P X00d peuleHusl.

- HeOouembvl.: HePAYUOHAbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJCHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoOro Kypca: ero
0a30BbIX MOHATHH W (QyHAaMEHTAIbHBIX IMpOOJieM; MpPHOOpen HEeoOXOAWMBbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI MPAKTUUYECKOTO MPUMEHEHMSI TOTYUEHHBIX 3HAaHUM, HE JOMYCTHII (DaKTUYECKUX OLIMOOK IPH OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUYECKUH MaTepual, JOIyCKas JIMLIb
HE3HAYUTENIbHbIE HapyUICHUS M10CIe10BaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIICTCS B TOM ClIydae, KOTJla CTyJCHT AEMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTro Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIbHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATUTUYECKOMY MBIIIJICHHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIO)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOJUMbIE YMEHMS M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMHM, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.



