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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepraibl, ONpEAeSIONe TPoLueaypy U KPUTEPHH OLIEHUBaHHUS C(HOPMUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
06y‘-I€HI/ISI 10 JUCHUITIIIMHE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHHUC HJIaHI/IpyeMBIX pGSYJILTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4ért, 9 cemecTp

Hepe'{eHL KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX B Iponecce 0OCBOCHUSA TUCHUIIINHBI

Kox mHnmkaTopa qOCTIKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

OIIK-10: CriocobeH (hopMyarpoBaTh U peliaTh HAYYHO-TEXHUYECKHE 3a1a4u B o0mactu cBoeit | OITK-10.3: Mcnomnb3yeT MeTo b1
PO eCCUOHANBHON JCSITEIBPHOCTU HUCKYCCTBEHHOTO MHTEJJICKTa
(MamHHOTO O0YUYCHHS) U
aHanu3a OONBININX JAHHBIX IS
pelIeHus IPUKIIATHBIX 3319

Pe3yabTaThbl 00y4eHHUs 10 JUCHMILJIMHE,
COOTHECEHHbIE C IVIAHUPYEMBbIMH pPe3yJibTATaAMHU 0CBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

Koz n HanMeHOBaHHEe HHANKATOPA OueHouHbIe
Pe3ynbrarel 00yUYEHHS [0 JUCLHUILTHHE
JTOCTH)KCHHSL KOMIICTECHIINN MaTepUabl
OIIK-10.3: Hcnonb3yer meronsl | OOyuaromuiics: 3HAeET: Bompocst (Nel -
HCKYCCTBEHHOTO HHTEIUICKTa (MAIIMHHOTO | OCHOBHLIE METO/IbI MaIIIHHHOTO 00yuenus; | Ne20)
00ydeHus) ¥ aHanu3a OOJIBIIKNX JAHHBIX JUIA | KiaccH(BUKAIMIO 3a/1a4 MAIIMHHOTO 00YUEeHUS; METPHUKH
peIICHNUS IPUKIATHBIX 33129 KayecTBa MoJend; QYHKIMH U METOIbl OUOINOTEKH

Pandas: query, tail, sample, head; Mmetoap! ¢unbTpanuu u
arperanyy JaHHBIX; MPU3HAKHA TepeOOYICHHOCTH MOJICIIH;
MeTo 16l OnbsmoTek sklearn, seaborn, matplotlib u numpy.
OOyyaronuiicst ymeer: 3anaHus (Ne21 -
arperupoBarh JaHHble cpencTBamu Python; BeimosinaTs | Ne25)

¢GuIbTpano NaHHBIX cpeacTBamMu Python; HacTtpanBaTh
BeC HEWpOHHA; BBIOMpATh THII KJIACCHU(HUKATOpA B
3aBHCHUMOCTH OT IIOCTaBJICHHOM 3aa4Mi; BU3yaJIM3UpPOBaATh
JlaHHBIe ~ cpeiacTBamMu  OuOmmoTtex  pandas, seaborn,
matplotlib;

BBIMTOJIHSITh MHOTOKJIACCOBYIO KJIaCCU(DUKAIIMIO METOIaMU
oubmuoreku sklearn;

CTPOWTH JICPCBbSI PEUICHUH W BBIOJIHITH 110 HHUM

IpeAcKa3aHue.
OO6yuatomuiics BaajeeT: 3anaHus (N 26-
HaBbikamMu IOCTpOEHUS 1€PEBA PELIECHMUI; Ne30)

peanu3anuu aropurMa cirydaitnoro neca (Random forest);
HaIMCaHusl HEUPOHHBIX CETEN;
00y4eHHUs] MOJIETIH.

[IpomexyTounas aTTecTarus (3K3aMeH) IPOBOAUTCS B OJHON U3 CIEAYIOMUX (OpM:
1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a1aHUIA;
2) BeimonHenue 3aaanuii B DMMOC Caml YIIC.

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



2. TunoBblel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI VIS OLleHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATEJTbHOCTH, XapaKTePU3YyIIUX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TECTOBBIE 3aJaHUsI) [1JIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeIbHOI0 pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pPe3yJIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHU

OOpazoBaresbHBII pe3ysbTaT

OIIK-10.3: Ucnome3yer wMetons! | OOydaromuiics 3HAET:

HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIE METOJbl MAIIMHHOTO OOYYEHHS; KIACCU(PUKAILMIO 3a/1ad4 MAIIMHHOTO O0YYCHHS;
(MamuHHOTO OOYUYEHHS) M aHANU3a | METPUKH Ka4ecTBa MojelH; QYHKIMU W MeTonbl Oubianoreku Pandas: query, tail, sample,
OonmplIMX JaHHBIX A1A pemieHus | head; Meroasl QUIBTpPAIMU W arperanyu JAHHBIX; TPU3HAKH MEPEOOYIEHHOCTH MOJIEIH;

MPUKJIATHBIX 3a7a4 MeTo b1 OnbnoTek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MammHHOe 00y4YeHHue —
a) CrHenuaaIM3upPOBAHHOE MPOrpaMMHOE pelreHue (MM Habop pelieHuil), KOTOpOe BKIIIOYAET B ceOs BCE MHCTPYMEHTHI JUIs
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX TAHHBIX
b) ora rpynmupoka 06bexToB (HabmoneHuii, COObITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KAX/Iasl 3a[KCh KOTOPOTO MPEACTABISACT CO00H yIeOHbIN MPUMeEp, COIePIKAIIN 3aIaHHbIA BXOJHOH HAOOP
JTAaHHBIX, © COOTBETCTBYIOIIIIA €My MPaBUIGHBIA BEIXOJHOH pe3ylbTaT
d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAION[Hi METOMbI MOCTPOCHHS allTOPUTMOB, CIIOCOOHBIX 00y4aThCs HA
JTAaHHBIX
3aganue 2
Cpenu npenaoxKeHHBIX 3a/1a4 MAIIMHHOTO 00YYEeHUS YKaXHUTE 3a4a4H PETPECCHH
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DHIIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) Tlpeackasanue cpoka OKyMmaeMOCTH MPOEKTA
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPaH3aKIU
3aganue 3
K 6ubnmorexam ananmu3a naHebX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 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")]
3amanue 5
OTMmeThTe BepHBIC YTBEPKACHHUS 00 alropuTMe ciaydaiHoro jeca - Random Forest
a) UToroBbIM MpeCKa3aHUEM MOJIENH SIBJISIETCS PEe/ICKa3aHue CIydaiHoOTO JepeBa
b) Tlapamerpsl st Kaxmoro aepesa (riryOHHA, MUHIMATBHOE YHCIIO0 0OPA3IOB B JICTE U T.J.) BHIOUPAIOTCS CITy4aitHO
¢) Kaxmgoe nepeBo B jecy Noiydaer CiayvaiHpli MOAHA00p TaHHBIX
d) Ywucno nepeBneB B JieCy BHIOMpPAETCS CaydaiiHBIM 00pa3oM
e) IlpenckaszaHue MOJENH - YCPEIHEHHBIE TPEACKA3aHNS JIEPEBHER
3ananue 6
Kakoii aTpu0yT oTBe4aeT 3a MUHUMAaJIbHOE YUCIIO 00Pa3IoB B IUCTE?
a) min_samples_leaf
b) max depth

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3alMd C YYeTOM pPa3BUTHS HayKH, 0Opa3oBaHUs, KyJbTYypbl, JKOHOMHUKH, TEXHUKH, TEXHOJOTHH H
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COICPIKAHUS OTICHOYHBIX CPEACTB CPEIH 00YJAIOIIUXCS YHUBEPCUTETA
HECYT 3aBenyromuii kageapoil u mpenogaBarens — pa3pabOTINK OIIEHOYHBIX CPENICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHUMAJIBHOC YUCIIO 06pa3u013 B y3Ji€ 11 pa3[[eJ'ICHI/IH?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeTbTe BEpHBIE YTBEPKACHHS O BIMSHUU NapaMETPOB PELIAIONIETO IEPEBbs Ha NepeodydeHre
a) Yem MeHblue 3HaueHHe min_samples_split, TeM MeHbIIe TEHACHINS K EPEOOYICHHIO
b) UYewm mensbie 3HaueHre min_samples_leaf, Tem MeHble TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKaK HE BIHUSET HA €ro Mepeo0ydeHHOCTh
e) UYem MeHbIIe 3HAUCHHUE TapameTpa max_leaf nodes, Tem MeHbIlIe TCHACHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh AJIS IPEICKa3aHus pa3Mepa 0J0OpEeHHOT0 KpeauTa 110 3aIlaHHbBIM ITapamMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpPHBIC YTBEPIKACHUS O AEPEBbSIX PELICHHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TeM OJHOPOJHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini onpezenseTcst TOMBKO IS TUCTHEB, HO HE IS y3II0B
C) CcBOICTBO samples yKka3bIBaeT Ha KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JIMCTBSAX JOJDKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTE BEpHBIE YTBEPXKIEHHS O CITy4allHOM JIece
a) dem GoJbIIIe IEPEBHEB B JIECY, TEM JIyUIIe KAYeCTBO MPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITy4aliHOTO Jieca YBEINIUBACTCS MIPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) chydaiHbIi Jlec IPUMEHUM /IS PEIICHHS 3224 PErpeccuu
d) chyuaiiHbIil lec TPUMEHNM [T PEIICHHS 3a1a4 KIacCupUKAIMN

3amanue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxomut nydinyi0 KOMOWHALIMIO TAPAMETPOB IS IepeBa peIIeHHH
b) RandomizedSearchCV pa6oraer 6bicTpee, yem GridSearchCV
c) GridSearchCV HaxomuT ny4nryro KOMOMHALMIO HapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV naer 6onee TouHoe mpezackasanue, yeMm GridSearchCV

3amanue 13
Bribepure u3 crincka 3aa4n KiacCu(GUKaIum:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0AaK
b) mpenckasarh CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3menuTh TpuObI Ha CheJOOHBIE U STOBUTHIE
d) crpynmmpoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTe BepHbIE yTBEPXKICHUS
a) B kavecTBe mepeMeHHbBIX I 00yUCHHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPUAJIbHBIC
MIPHU3HAKA
b) JlepeBss perrennit MOTYT pemiaTs 3a1a4dy KIacCHHKAIMN C TIPOM3BOIBHBIM YHCIOM KITaCCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT mpeacKka3aHUs Ha TPCHHPOBOYHOMN BBIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKka3aHUs HA TECTOBOM BBIOOPKE

3aganue 15
Ooyuaromnias BeIOopka (X _text, y test) aTo —
a) BriOopka, M0 KOTOPOi HACTPAMBAKOTCS ONTUMANBHBIE TAPAMETPHI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBAETCS Ka4ECTBO MOJYYCHHOTO JepeBa PEIICHHUH
C) Bribopka, M0 KOTOPOH OCYLICCTBISAETCS BBIOOP HAMITyYIIelH MOJEIN U3 MHOXKECTBA MoJIeeil
d) MHOXeCTBO LeNIeBbIX 3HAUCHHI ISl TAHHOTO Habopa JaHHBIX




3amanue 16
Ipu 06y4eHHn HEKOTOPON MOJIEH Ha TPEHUPOBOUHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BBLIOOPKE, MOJTydeHa Gobiias
pa3HHUILA MEKTY 3HAYECHUAMH METPHK Ha TPEHMPOBOUHOM M TECTOBOM BEIOOPKAX. O UeM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacmpenernenne 1aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PacIpeeICHUs B TPCHAPOBOTHOM

€) Mogenp Hemo0oOyIECHA

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 S5 MepBHIX CTPOK naTtadpaiiMa data (MHAEKCH IOCIIeA0BaTeILHOCTH yrcen oT 0 ¢ 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 kaxux ciydasx MOXeT ObITh UCIIOJIb30BaHa CTyneHuYaras pyHKIUsS aKTUBALUU?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCHUTCS IPU6?
b) Omnpenenurs kK KakOoMy H3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCHTCS HpHC?
C) Pasgenuth TEKCTHI HA HEWTpANbHbBIC, HETATUBHBIC U MOJOKUTEIIbHBIE.
d) TIIpeackasaTp pa3mep 3apabOTHOM IIIATHI CIICIIUAUCTA 110 ONPEICICHHBIM [TapaMeTPaM.
e) Pasgenuth n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OTOHb.

3aganue 20
Kakoe 3HaucHrEe MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEMpOHa (710 UCIOJIb30BaHHS aKTUBAIIMOHHOM (DyHKITHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHUs 1JIsl OIIEHKN HABBIKOBOT0 00Pa30BaTeILHOI0 pe3yibTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yJIbTaT:

Kox n nanmeHnoBanue

HHNKATOPA JOCTHIKEHHS OGpa3oBaTenbHbIi pe3yIbTaT
KOMIICTCHLIMH
OIIK-10.3: Ucnonb3yer MeToasl | OOyyarouuiicst ymeer:
HCKYCCTBEHHOTO MHTEIUICKTA arperupoBarth JaHHbIe cpeacTBamu Python; BEIMOMHATE GUIBTPALINIO JaHHBIX CPEICTBAMH
(MaIMHHOTO 00yYeHHS) U Python; HacTpauBath Bec HEHpPOHHA; BRIOMPATH TUII KIACCH(PHUKATOPA B 3aBHCHUMOCTH OT
aHanu3a OOJBIINX JAHHBIX JJIS MOCTaBJIEHHOH 3a/1a4M; BU3yaJIM3UPOBaTh JaHHBIE CpeAcTBaMu OnbanoTek pandas, seaborn,
peuIeHus MPUKIAIHBIX 3a1a4 matplotlib; BeimoHsITE MHOTOKITACCOBYIO KiTacCH(UKaIUiO MeToqamu 6nbnmnoteku sklearn;

CTPOUTH ACPEBbA peHIeHI/Iﬁ U1 BBIMOJHATH IO HUM MIPEJACKAa3aHue.

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), mogxmounte
6ubmmoTekn numpy U pandas 1 npouture faHHbIe U3 daitna StudentsPerformance.csv B naradpeim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIHUYHMH AaTadpeliMa Sp UCTIONb3ysl 0a30BbIe METOIbI BU3yalu3aluu Oubinorexy pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss wuHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoJeNed K YCIOBHBIM
MOJAMHOXECTBaM Habopa JIaHHBIX BBIBEANTE rpaduK yCIeBaeMOCTH 110 MATEMATHKE U YTCHHUIO C pa3zeieHHeM I10 MOJy.

3amanwue 22

3arpy3ute Moynu 0nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOXogUMBIE TS pabOTHI C JPEBOM
pemennii. U3 sklearn.datasets parpysure tectoBblit Ha0op iris. 3yuure CTpyKTYpy MOJIy4e€HHOro Habopa AaHHbIX. B HaGope 150
3K3eMIUIIpoB ('cTpOK" B MPHUBBIYHOW HAM TepMHUHOJIOTHH). KakmoMy 3K3eMIIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(JUMHa YalencTHKa B CM; ITMPHHA YalIeINCTHKA B CM; JUTMHA JIeTIeCTKa B CM; LIMPHHA JISTIECTKA B ¢M) 1 Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJSIET PELIMTH 337ady KJIACCU(HMKALMKM, OTHECEHUS PACTeHUs! "MpHUC" MCXOAsS M3 HIMPUHBI
JICTICCTKOB, JUIMHBI YaIICIMCTHKA U T.JI. K OIHOMY M3 TpeX KiaccoB. Co3naiire nemonctparusHblii Decision Tree xiaccugukarop,




UCIIONB3Ysl OJHOMMEHHBIA Kiacc u3 OumOnmoreku sklearn u coxpanure ero B nepemeHnyro dt. Jlns pasmencHus MHOXKECTBA Ha
TECTOBOC W TPECHUPOBOYHOE HCIOJB3yWTe MeTon train test split. OToOpa3uTe MOIYYCHHOE ICPEBO pEIICHHI TIpaduvecKy,
ucnonb3yiite meron plot_tree

3amanue 23

3arpy3uTe JaHHBIE U3 BCTpoeHHOTo Habopa load digits. JlanHbIe ipeacTaBisIOT coboit Habop u3 1797 pyKOMMCHBIX N300paKeHHH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO0yunTe IepeBo pemieHui 1 MOMy9IHTe MpefcKa3aHne Ha TeCTOBOW BEIOOpKe. Busyanusupyiite nmpeackaszaHue, yKakKUTe TOYHOCTD
JUISL TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3ute BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasisieT co0oii cnoBaps ¢ kimouamu data, target, feature names 1 DESCR. Kitouy data cootBercTByer
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 xaxnoii crpouke 13 uncioBsIx 3HaueHMA. Bama 3amada HaiiTh onmcanne Kakaoro u3 Hux. Tak mepsoe 3HadeHue (6.3200e-03
0.00632) 3T0 ypOoBEHb NPECTYMHOCTH Ha TYyITy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbSI TT0 MMEIOIMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHITBS - BeJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. st mpeacka3anus 3HAYCHAS
1e7IeBoi (DYHKIMH HyXKHO perpeccronHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce nepeBbs HA JaHHBIX bOston MO CIICTYIONINM ITapaMeTpaM:

MaKcUMalibHas IyOuHa - ot 2 10 15 ypoBHeit

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mpol B nucte - oT 1 0 10

OTt06pa3uTe TydiIue mapaMeTpsl U JIydliee AepeBo.

3aganue 25.

3arpysuTe BCTpOCHHBIN Habop boston.

Wzyunte ocrampHbIe aTpuOyTH Kiaccudukaropa. Cozmaiite Mmogens RandomForestClassifier ¢ 15 mepeBbsiMu W MaKCHMalbHON
rTyOWHOM paBHOU 5 ypoBHsM aist maHHEIX digits load().

OOyumnTe momy4eHHyI0 Moienb. BeimonanTe npenckasanue. [TocunTaiite TOUHOCTH (Score) [uis neca.

YKaXuTe TpU CaMbIX BaKHBIX IIapamMeTpa Al JEpeBbEB PEIICHWI B CO3MAHHOM JIECy, HCHOJNB3Yys, HalpuMep, aTpuOyT
feature_importances_.

OIIK-5.4: Hcnone3yer wmeronsl | OOygaronmiicsa Biaageer:

UCKYCCTBEHHOT'O MHTeNNeKTa | HaBblkaMu [OCTPOEHUs JIepeBa PeleHuil.

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

pelIeHUs] IPUKIJIAIHBIX 3a4a4 HaBrikamMu 00y4eHUs] MOJETIH.

3amanue 26

3arpy3uTe JaHHbICe W3 BCTpoeHHOro Habopa load digits. Co3maiite KiacCHpUKATOp, CO CICAYIOIIMMHU MMapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO 00BEKTOB B JIUCTE - 4.

Paznenure mosyveHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBeTrcTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM ITPUHAIIIC)KAT JaHHBIE U3 TECTOBOM BEIOOPKH, COXpPAHUTE pe3yibTaT Ipe/icKa3aHnii B nepeMeHnyo predicted.

Saganue 27

3arpy3uTe BCTpOCHHBINM Habop boston.

Habop gannbix boston npezacrasiser co0oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data cooTBeTcTBYET
MacCHUB CITUCKOB:

HUcnone3ys anroputM cinydaiineiii jec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
TIyOMHOW paBHOUM 5 ypoBHSAM aiisi HaHHBIX. OOydnTe MONYHYSHHYIO MOJENb. BhIMoaHUTE Tpeackazanue. [locuuTaiite TOYHOCTH
(score) mns yeca

3ananue 28

Wmnoprupyiite Habop manneix Fashion MNIST (nanueie 6ubnmuotexu Keras), cogepxamuit 70 000 u300paskeHHil 37I€MEHTOB
OJICXKIbI B IPAJIAlIUIX CEPOro, B pa3perieHnn 28x28 nukceneil.u npouture qaHHbIe/

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

Busyanusupyiite nepBbie 1ecsITh 00bEKTOB U3 TPEHHPOBOYHOTO HAbOpa.

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

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). JIist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacmakyiite apXuBHI train.zip u test.zip ¢ JaHHBIMH B KaTaJI0OTe CO CBOUM ITPOEKTOM.

B karanore train cozgaiite aBe manku cat u dog. PasHecure n3o0paxeHus U3 Katajora train 1o BHOBb CO3/IaHHBIM Tankam. Bel MoxeT
czenathb 310 BpyuHyto (0 6aymuroB) iy nporpammuo (1 6aymr) ucnons3yst MeToas! s3bika Python. Bam monagoOurcst onbnmnoreka os
Y METOJbI CTPOK.




CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTox OubamoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3zaiite renepaTop AaHHBIX HA OCHOBE M300paKeHMH M3 KaTajora.

Hccnenyiite noyyeHHbIH renepaTop. BeiBeaure Ha okpaH, nuzyuure Gopmy.

[IpoBenure oOpaTHyto onepaiuo. Busyanusupyiite nepsble nsTh 00bEKTOB U3 MOJIY4YEHHOTO Habopa JaHHBIX.

Pacmennte nmeroniyecs JaHHbIe Ha TpU Habopa (train,test,validation), 1o ucnonb3yiTe AaHHbIE U3 apXKBa test, HOATOTOBUB MX
COOTBETCTBYIOITNM 00pa3oM.

CaMocTosTeNnbHO co3aaliTe U 00ydnTe HEMPOHHYIO CETh IS Pa3IMueHIs KOIIeK U cobak (110 mpuMepy 1abopaTopHOH S5, 9acTb 2).
Jlo6eiiTech TOYHOCTH MOJIEIH Ha BaJTHIAIIMOHHOHN BEIOOpKE He HIDKE 80%

3amanune 30

Peanusyiite kiacc Neuron OCYIIECTBISFOUIMH BBIMOMHEHHE (QYHKIMH =Xx1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHbBIE HA BXOJI, W - BEca BXOJIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMU UCIIOIB3YHTE CUTMOUy. Y OeauTeCh, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. JIJist 7TOro caMoCTOSTENBHO 3a/jaiiTe Beca M CMEIIEHHS ¥ 3HAYSHUS BXOJOB M IPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIIYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOJHOT'O, CKPBITOT'O U BBIXOJTHOTO.
CKpBITBIH €J10#1 — 3TO 000 CII0H MEXY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (T10cefHUM ). CKPBITBIX CII0EB MOXKET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4alOIIUXCs K POMEKYTOUYHOM aTTecTAlMU

HUckyccrBennslit naTemuiekt. OcHOBHBIE moHATHSA NI
MammuHHOE 00ydeHHe.

I'my6Gokoe obydeHue.

OOydeHme ¢ yunuTeneM U 0e3 YIUTes.

OcHOBHBIC IOHATHS aHAIN3a JaHHBIX. JlaHHBIE, MOJIENb, 00pa0OTKa TaHHBIX.
MeTo0morHuecKre MPUHIHITEI aHAIN3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHBIX.
dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums naHsaeix B Phyton.

. Buzyanmzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmaua xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPHI epeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmKalIInNX COCENE.

18. Komnuemnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IIOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGiema mepeoOydeHUsL.

22. Twunel ommboK: true negative, false positive.

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

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHUW aKTHBAIUU HEHPOHA.

28. IlepuenTpoH.

29. OOyueHne HeWpoHA.

30. I'panueHTHBIN CITyCK.

31. JIpoGsieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4ecKui rpaJIneHTHBIH CITyCK.

33. MeTox HANCKOPEHIIEro CIIyCKa.

34. HeiipoHHast CETb.

35. OpnHOCII0HHAsE MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

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

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck m3o0pakeHus Mo oopasiry.

BoOoo~Nog~WNE

[EEN
[EEN




3. MeToauyeckne MaTepHaJibl, ONpeAe/solue NPouelypy U KPUTEPUH OLleHUBAHUS
c¢(hopMHPOBAHHOCTH KOMIIETCHIMI NIPH NIPOBEACHUU NIPOMEKYTOYHOM aTTECTALUH

Kputepun ¢popMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBbIX 3a1aHUM

- OIICHKA «OTJIMYHO» BBICTABIICTCS OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIBHBIX OTBETOB Ha
Bonpockl coctapisieT 100 — 90% ot obuiero o6b€Ma 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIISCTCS 00YUYAIONIEMYCsl, €CITH KOJTHYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aIaHHBIX BOIIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIACTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0611ero oobEMa 3aJaHHBIX BOIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢ppopmupoBaHusi 01eHOK 10 pe3yJIbTaTaM BBINOJHEHHUS 3aJaHUil

«OTIAHYHO» — CTaBUTCS 32 pPadOTY, BHIIIOJIHEHHYIO OJHOCTHIO 0€3 OIIMOOK U HEAOYETOB.

«Xopouio» — cTaBuTCA 32 paboTy, BHIMOJIHEHHYIO MOJHOCTBIO, HO MPU HAJIMYKWK B Hel He OoJiee OIHOM
Herpy0oii oMOKN U OTHOTO HeoueTa, He 0oJiee TpeX HEJI0OUETOB.

«Y10BJIETBOPHUTEIBLHO» — CTABUTCS 32 pabOTy, €CiIi 00yJarONUICs IPABIILHO BBITOJIHUAI HE MeHee 2/3
Bcel pabOoThl WM JOMYCTHI He Oojee oAHON rpy0oil OomMOKN U IBYX HEAOYETOB, HE Oosee oaHON Tpy0oil u
OJIHOM Herpy0Ool omnOKH, He OoJiee TpeX HErpyObIX OIIMOOK, OAHON HErpyOol OIKMOKY U IBYX HEJJOUETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCSA 32 padOTy, €CIIM YHUCIIO OMIUOOK U HEJOUETOB MPEBBICUIIO HOPMY
IUIsL OLIEHKH «yJIOBJIETBOPUTEIHHOY» WJIH MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bceil paboThl.

Buowt owubox:

- 2pyOvle OwWUOKU: He3HAHUe OCHOBHbIX NOHAMUU, NPABUI, HOPM, HE3HAHUEe NPUEeMO8 peueHus: 3a0au,
OWUOKU, NOKA3bI8AIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEON0HCEHHO20 3A0AHUS.

- Hezpybbie OWUOKU: HeMOUHOCTU YOPMYTUPOBOK, ONpedeleHuUll;, HePaAYUOHATbHBIL 8b100P X00A Peuletsl.

- HeOouembvl.: HePAYUOHAIbHbIE NPUEMbL 8bINOJIHEHUSA 3A0aHUsL, OMOeJbHblE NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUS.

Kpurtepun popmMupoBaHusi OLICHOK 110 324eTy

«3auTeH0» — CTYJICHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3/eJIOB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX MOHATHH W (yHAAMEHTAJIBHBIX MpoOsieM; MpUOOpea HEeOOXOAMMbIE YMEHHUS M HaBbIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI TOTYYEHHBIX 3HAHUM, HE AOMYCTUI (PaKTUYECKUX OMIMOOK IPU OTBETE,
JNOCTaTOYHO IIOCJIENOBAaTEIbHO U JIOTMYHO M3J1araeT TEOPETUYECKUM Marepuan, JOIycKas JUIIb
HE3HAYMUTEJIbHBIC HAPYLIEHUS [TOCIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIICTCSI B TOM ClIydae, KOIJla CTYJI€HT AEMOHCTpUPYET (pparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/I€JIOB NMPOrpaMMbl U3y4aeMOTo Kypca: ero 6a30BbIX MOHATUHI U (pyHIaMEHTAIbHBIX podieM. Y
HK3aMEHYEMOT0 €J1a00 BbIpakeHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHAJIUTUYECKOMY MBIIUIEHU IO, UMEIOTCS
3aTpyJIHEHUS B M3JI0)KEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HAaBBIKH, TOMYLIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMHM, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0UMO ISl TOTYYEHHUS ITOJIOKUTEIbHOM OIICHKHU.



