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Coneprxanue

IlosacHuTeNnLHAA 3ammcKa.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHBIE MaTepuaibl JUIsl OLEHKH 3HAHUM, YMEHUN, HABBIKOB U (UJIH)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauueckie MaTepualbl, ONPEACISIONIUE MPOLEIyPy U KPUTEPUU OLICHUBAHUS CHOPMUPOBAHHOCTH
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIINH.



1. llogcHuTEILHAA 3aIUCKA

I_ICJ'IB HpOMC)KYTOHHOﬁ aTTeéCTalluid — OLCHUBAHUE IIPOMCEKYTOYHBIX M OKOHYATCIIBHBIX PE3YIbTAaTOB

oOydeHuss TO JAUCUUIUINHE,
00pa30BaTeNbHON MPOrpaMMBI.

00€CIEUNBAIOIINX JIOCTUKEHUE

®DopMbI TPOMEKYTOUHOM aTTecTauu: 3a4éT, 8 cemecTp

INIAHUPYCMBIX  PE3YJIbTATOB

OCBOCHU

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

KOZ[ 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox mannkaTopa qOCTIDKEHHS
KOMITETEHIINN

OIIK-10: Criocoben (hopMyIHpOBaTh U PelIaTh HAYYHO-TCXHUICCKHE 3a1a4H B 001aCTH CBOCH

poheCCHOHATBHOM NETeIbHOCTH

OIIK-10.3: Ucnonb3yeT MeTo bl
HCKYCCTBEHHOT'O MHTEILIEKTa
(MamHHOTO 00y4YeHHS) U
aHanu3a OOJBLINX JaHHBIX JJIS
peLIeHus TPUKIIAIHBIX 33124

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTaATaAMU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

KOI[ 1 HAUMCHOBAHUE NHAUKATOPA
JOCTH)KCHUSA KOMIICTCHIIMN

PesynbTarel 00yueHus O JUCIUILTUHE

O1ieHOYHEIE
MaTepHaIbl

OIIK-10.3: Hcnonb3yer METO/IbI
HCKYCCTBEHHOTO HHTEIUIEKTa (MAIIHHHOTO
o0yueHus1) ¥ aHanu3a OONBIINX TaHHBIX IS
pelieHns MPUKIATHBIX 33129

OO6yyaronuiics 3HaeT:

OCHOBHBIE METO/IbI MAIIIMHHOTO 00Y4YEeHUS; KIIACCU(PUKALINIO
33/1a4 MAIIMHHOTO OOY4YeHHs; METPUKH KadecTBa MOJIEIIH;
¢bynkuun u Meronasl Oubnmorexkm Pandas: query, tail,
sample, head; metoapl puiIbTpalMu W arperanud JaHHbIX;
NpU3HAKK NepeoOydYeHHOCTH MOJEIH; METOAbl OMOIMOoTeK
sklearn, seaborn, matplotlib u numpy.

Bomnpocsl
Ne20)

(Nel -

OOyyaronuiics ymeer:.

arperupoBaTh JlaHHble CpeAcTBaMU Python; BBIMOIHATH
GbuIbTpalMio JaHHBIX cpeiacTBamMu Python; HacTpauBarthb
BeC HEHWpOHHA; BHIOMpaTh THUI KiIaccuduKaropa B
3aBUCHMOCTH OT IIOCTAaBJICHHON 3alaud; BU3yaJH3UPOBATh
JlaHHBIe  cpeAcTBaMHM  OmOnmoTexk  pandas,  seaborn,
matplotlib;

BBIMIOJIHSTh MHOTOKJIACCOBYIO KJIACCH(DHUKAIINIO
ononmnoteku sklearn;
CTPOWTH  JICPCBBSI
npejicKa3aHue.

MCTOJaMU

pemel-lm‘/i M BBIIIOJHATH II0 HHM

3agaHus
Ne25)

Ne21 -

OOyyaronuiics BJiajeer:

HaBpikaMu TOCTpOEHUS JIepeBa PEIIeHHU;

peanuzanuu anroputMa cirydaifnoro jeca (Random forest);
HaIlMCAaHMsI HEMPOHHBIX CETEH;

00y4eHHUs MOJIETIH.

Baganns 26-

Ne30)

(Ne

HpOMe)I(YTO‘-IHa}I aTrTeCTanus (3K3aMeH) IIpOBOAUTCH B OJIHOM U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OWIIET, COCTOSIIUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYECKUX 3a1aHU;
2) BeimonHenue 3aaanuii B DMMOC Caml YIIC.

[IpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX Hopm:

1) cobecenoBanue;

2) Beimonnenue 3aaanuit B OUOC Caml VIIC.




2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IJIS OLlEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KOL[ 1 HAaMMCHOBAHUEC WHAUKATOpA

O0pazoBartesbHbIA pe3ysbTaT
JIOCTH>KEHUS] KOMIETEHINH

OIIK-10.3: Hcmomp3dyer wMertoasl | OOydaromuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJVIEKTA | OCHOBHBIE METO/bl MAlIMHHOTO OOYYeHHS; KiIacCU(UKALMIO 33]ad MAIIHHHOTO OOYy4YCHUS;
(MamMHHOTO OOYYEHMsS) U AHAIM3a | METPUKM KadecTBa Mojend; QYHKIMU W MeToabl OmOnuorexu Pandas: query, tail, sample,
OonbmUX JaHHBIX U pemieHus | head; MeTomsl (WIBTpAlMM M arperanud JAHHBIX; NPU3HAKH MEPEOOyYEHHOCTH MOIENH;
MIPUKJIAIHBIX 337124 MeTo; 11 OubmuoTek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MainuHHOe 00ydeHue —
a) ChenualIu3UpOBaHHOE MPOrpaMMHOE peleHne (Wi HaGOp pelIeHHii), KOTOpOe BKIIOYAeT B ceOs BCe MHCTPYMEHTBI IS
U3BJICUCHUSI 3aKOHOMEPHOCTEH M3 CHIPBIX JTaHHBIX
b) ora rpynmuposka 06bektoB (Habnroaenuii, COOBITHI) Ha OCHOBEIAHHBIX, OMUCHIBAIOIIMX CBOUCTBA OOBEKTOB
C) Ha0Op MAHHBIX, KAXAas 3aMUCh KOTOPOTO IMPEACTABISIET COOOW yueOHBIN mpuMep, COICpIKaIMi 3alaHHbIH BXOJHOM HAOOp
JIAHHBIX, © COOTBETCTBYIOIIUI €My MPABUIbHBII BRIXOIHOU pe3yabTaT
d) moapasaeneHHe MCKYCCTBEHHOTO WHTEIUIEKTA W3YYAIOUIMN METOIbl MMOCTPOCHHS aJrOPUTMOB, CIIOCOOHBIX OOydYaThCsi Ha
JIAHHBIX

3aganue 2
Cpenu mpeUtoKEeHHbIX 3a1a4 MAITHHHOTO O0YUCHHUS YKAKUTE 337241 PErPECCHU
a) Ilouck HeraTHBHBIX OT3HIBOB Ha (UIIBM Ha CaiiTe KHHOKOMITAHUH
b) Amnroput™ QunsTpanuu crama
c) Ilpenckaszanue Cpoka OKYIIaeMOCTH IPOCKTa
d) TlpenckasaHue pHIHOYHON CTOMMOCTH KBAPTHPHI
e) Tlonck MOIEHHUYIECKUX TPAH3AKIIN#

3ananue 3
K 6ubmmotekam aHamm3a maHHBIX B Python otHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwne u3 nepeuncieHHbIX KOMaH] BEPHYT JaHHbIe Ui Poccun u 3umb6a6Be?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country =="Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3ananue 5
OTMeThTE BEpHBIC YTBEPKACHHUS 00 alroOpuTMe CIydaiHoro jieca - Random Forest
a) UToroBeIM mpenckazaHueM MOJIEITH SBISIETCS TPEJICKa3aHne CIIyJaifHOTOo Jepea
b) TMapamerps! wist kaxa0TO AepeBa (ryOnHa, MUHUMAIBHOE YHCIIO 00PA3IoB B JIMCTE M T.JI.) BRIOUPAIOTCS CIydaiHO
c) Kaxmoe nepeBo B Jiecy Moay4aeT CIy4alHbIN MOHA00D JaHHBIX
d) UYwucno maepeBbeB B JIeCy BEIOMPASTCsl CIIy4aiiHBIM 00pa3oM
e) IlpenckazaHue MOJENH - YCPeIHEHHBIE PEICKAa3aHUs 1CPEBbEB

3ananue 6
Kaxoi anI/I6yT OTBC€YACT 3a MUHUMAJIbHOC YHUCIIO 06pa3u03 B JIcTE?
a) min _samples_leaf

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT AKTyaJM3ald{d C Y4eTOM Da3BHTHSA HayKd, 0Opa3oBaHUS, KyJIbTYPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.




b)

c)
d)

max_depth
min_samples_split
min_impurity decrease

3ananue 7
Kakoii aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?

a)
b)
c)
d)

min_samples_leaf
max_depth
min_samples_split
min_impurity_decrease

3amanue 8
OTMEThTE BEpHBIC YTBEPKICHH O BIUSHUM ITAPAMETPOB PEIIAIOIIECTO JICPEBhs HA MepeoOyUucHHe

a)
b)
c)
d)
e)

Yem MeHblIe 3HaYeHUE min_samples split, TeM MeHbIIE TEHASHIHUS K EpeoOyUeHHIO

Yem MmeHblIe 3Ha4eHue min_samples leaf, TeM MeHbIIe TEHACHIMS K TEPe0OYIESHHUIO

Yewm MeHblIIe IITyOUHA 1epeBa, TeM MEHbIE TeHCHIHS K 1epeo0yIeHUT0

I'myOuHa nepeBa HAKaK HE BIUSET HAa €T0 IepeOOyICHHOCTh

UYeMm MeHbIIE 3HaUCHUE MapaMeTpa max_leaf nodes, TeM MeHbIIIEe TCHACHINS K IEPEOOYICHUIO

3amanne 9
Kakoii knaccupukarop He0OOXOMMO UCTIOIb30BATh AJIS MIPECKa3aHus pazMepa 000pEHHOT0 KPEAKTa M0 3aIaHHBIM TapaMeTpam?

a)
b)

c)

DecisionTreeRegressor
DecisionTreeClassifier
MoskeT ObITh Hcmonb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3amanne 10
OTMeThTE BepHBIC YTBEPXKACHHUS O IEPEBbAX PEIICHUH.

a)
b)
c)
d)

4eM MEHBIIIE CBOMCTBO gini, TeM OJJHOPOHEE MPUMEPHI B JIUCTE
CBOKMCTBO gini OMpeensieTcs TOIbKO JUIsl JIUCTHEB, HO HE IS Y3II0B
CBOMCTBO samples yka3bIBaeT Ha KOJIUYECTBO MMPUMEPOB B y3i1e
napaMmeTp gini, BO BCEX JIMCThSAX JAOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

Banganue 11
OTMeThTE BepHBIC YTBEPXKACHHUS O CIy4aiiHOM Jece

a)
b)
c)
d)

4yeM OoJIbIIe IePEBbEB B JIECy, TEM JIydIlle KauyecTBO MPeICKa3aHus

BpeMs HACTPOMKHU U PabOThI CIIy4aifHOTO Jleca yBeIMYHBACTCs MPOIOPIHOHAIBLHO KOJIUYECTBY ICBEPEB B JIECY.
CJIy4aiHbIH JIeC IPUMEHUM JJIs PELIEHUs 3a1a4d Perpeccuu

CITyJaiHbIH Jiec MPUMEHHUM I PEUICHHUS 3a/1a4 KJIacCU()UKAIUI

Banganue 12
OTMeEThTE BEpHBIC YTBEPIKICHHS

a)
b)
c)
d)

RandomizedSearchCV Haxomut iydmnyro KOMOMHALIAIO TApAMETPOB IJIs IepeBa PeIICHUN

RandomizedSearchCV paboTtaer ObicTpee, uem GridSearchCV

GridSearchCV HaxoauT JTy4Inyro KOMOMHALMIO ITapaMeTPOB VIS JepeBa, U3 TeX 3HAYCHUI apaMeTpoB, YTO ObUTH NepeaaHbl
RandomizedSearchCV nmaet 6onee Tounoe npenckasanue, yeM GridSearchCV

3amanue 13
BriOepute U3 criucka 3a1a4u KiacCuUKaIim:

a)
b)
c)
d)

paznenuts 1o Gororpadun KUBOTHBIX Ha KOUIEK U cO0aK
IpezcKa3aTh CTOMMOCTE KBapTUPHI MO 3aJaHHBIM [TapaMeTpam
pasaenuTh TPUOBI Ha CheJJOOHBIC U SITOBUTHIC

CTPYIIHUPOBATH TEKCTHI 10 X SMOLUOHAIBHON OKpacke

3ananue 14
OTMeThTE BEpHbIE YTBEPKACHUS

a)

b)

c)
d)

B kadecTBe nmepeMeHHBIX JuIs 00y4eHHs JepeBa MOTYT OBITh MCIOJIB30BaHbl KaK KOJMYECTBEHHBIE, TaK U KaTeropuabHbIC
MIPU3HAKA

JlepeBbs pereHuit MOTyT pemraTh 3aAa49y KIacCU(PHUKAINH C TPON3BOJIEHBIM YHCIIOM KJIACCOB

UYeMm meHbIIe 3HaUeHNE min_samples_leaf Tem Tounee OynyT mpenckazaHusl Ha TPEHHPOBOYHOM BEIOOpKE

UYeMm meHblIe 3HaUeHNE min_samples leaf Tem Tounee OyayT npenckazaHus Ha TECTOBOI BEIOOPKE

3aganue 15
Oo6yuaromias BeiOopka (X _text, y_test) aTo —

a)
b)
c)
d)

Bri0opka, 110 KOTOpOi HacTpauBalOTCs ONTHMAIIbHbIE ITAPaMETPHI IepeBa

Br10opKka, 110 KOTOPOii OLIEHNBAETCS KAYECTBO ITOJYYEHHOT'0 JIepeBa peIeHuH

Br10opka, 110 KOTOPO#i OCYIIECTBISAETCS BBIOOP HAMITydIIel MOJIEJIN U3 MHOXKECTBA MOJIEIICH
MHOXECTBO 1eJIeBbIX 3HAYCHUH JJIsl JAaHHOTO Habopa JaHHBIX




3ananue 16
ITpu 00yYeHNM HEKOTOPOM MOJEIM Ha TPEHUPOBOUHOM BHIOOPKE U OLICHKE €€ KauecTBa Ha TECTOBOM BBHIOOPKE, MOJydeHa OOJbIIas
pasHUIA MKy 3HAUCHUAMH METPHUK Ha TPEHHPOBOUYHOM M TECTOBOM BHIOOPKaX. O 4eM 3TO MOKET FOBOPUTH?

a) Mogens nepeobyuena

b) Pacnpenenenve maHHBIX B TECTOBOM BHIGOPKE CHIIBHO OTJIMYAETCS OT PACTIPEACIICHUS B TPEHUPOBOUHOM

c) Momenpb He000yUeHA

d) Momenp umeanbHO HACTPOEHA

Bamanne 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeaioxeHHbIX KOMOHHALINIA HE BHI30BYT 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]]

3amanne 18
Kakwne cTpoku mo3BOJISIFOT 0TOOpATh 5 MEepBEIX CTPOK AatadpaiiMa data (MHIEKCH OcIeq0BaTebHOCTE uncel 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 kakux ciydasx MOXeT ObITh UCIIOJIb30BaHA CTyNEHYaTast (PYHKIHS aKTUBALUU?
a) Ompenenuts K CheA0OHBIM MM HECHEIOOHBIM OTHOCUTCS TpHO?
b) Omnpenenuts kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCHTCs HpUC?
C) Pa3genuth TEKCTHI HA HEWTPATbHBIC, HETATUBHBIC U MTOJOKUTEIIbHEIE.
d) TIlpenckaszats pasmep 3apabOTHOM MIATHI CMICIHATUCTA TI0 ONPEICICHHBIM MapaMeTpam.
e) Paznmenuth U300paKeHUs HA COMIEPIKAIINE U HE COACPIKAIINE OTKPHITHINA OTOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIICHHAS CyMMa BXOJI0B HEHMpoOHa (710 UCIOJIb30BaHHS AKTHBAIIMOHHON (YHKIIHH)
a) [-11]
b) [01]
c) (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

KOI[ 1 HAUMCHOBAHUE WHJUKATOPA

O0pa3oBaTeNbHBIN pE3yNbTaT
JIOCTHKEHHSI KOMITCTEHIINT

OI1K-10.3: Mcnonb3yer METOAbI OOyyarouuiicst ymeer:

HCKYCCTBEHHOTO MHTEJIJIEKTA arperupoBarh JlaHHble cpeacTBamMu Python; BBITOIHATE GUIABTPALMIO JaHHBIX CPEJICTBAMH
(MamuHHOTO 00YYeHHS) U Python; HacTpauBaTh Bec HEHPOHHA; BEIOUPATH TUII KIIACCH(PHUKATOPA B 3aBUCHMOCTHU OT

aHanm3a OOJBIINX JaHHBIX IS MTOCTaBJICHHOHN 331a4H; BU3YaJIM3UPOBATh JaHHBIE CpelcTBaMu OubmuoTek pandas, seaborn,
peLIeHUs IPUKIAIHBIX 3a1a4 matplotlib; BermonHsTs MHOTOKITACCOBYIO KiTaccH(UKanuio Metogamu 6ubimnorexu sklearn;

CTPOUTH ACPEBHA pemel-mﬁ W BBIMOJHATH IO HUM INPEACKA3aAHHUE.

3ananue 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <pama damunuse>.ipyng (Hanpumep, lab2_tiuzhna.ipynb), noakinrounre 6ndaorexn
numpy u pandas u npoutute naHHble U3 ¢aiina StudentsPerformance.csv B natadpeiim sp.

[MoxyuuTe pacnpeneneHne YUCIOBBIX BEIMYHMH faTadpeiiMa sp Ncrosb3yst 0a30BbIe METO/Ibl BU3yalu3alul Onbianorexu pandas.
Nmmnoptupyiite 6ubnnorexy Seaborn. cnonp3yst nHTEpdENC I MOATOHKN PErpecCHOHHBIX MOJICNIEH K YCIIOBHBIM ITOIMHO)KECTBAM
Ha0bopa JaHHBIX BBIBEIUTE rpaUK yCIIeBaEMOCTH IO MaTEMaTHKE M YTEHHIO C Pa3JIeIEHHEM I10 TOIY.

3ananue 22

3arpy3ute Moayau 6ubaroTek numpay u matplotlib, a Takke Mmoxynu 6ubmoTexu Scikit-learn, HeoOxoguMBbIE TSI pabOTHI C APEBOM
penrennii. U3 sklearn.datasets parpysute TectoBbiit HaGop iris. V3yumnre cTpykTypy mojydeHHOTO HaGopa maHHBIX. B Habope 150
9Kk3eMIUIpoB ("'CTPOK" B NMPHUBBIYHOW HaM TepMHUHOIOTHH). KakmoMy 3K3eMIUIsIpy COOTBETCTBYET HYETBIPE UMCIIOBBIX aTpHOyTa
(mMHA YamenrcTHKa B CM; IIUPUHA YaIleIMCTHKA B CM; UTMHA JIETIECTKa B CM; IIMpPHHA JIETIeCTKa B cM) H kiacc (‘setosa', 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PELIMTH 3a7ady KJIACCU(HUKALMHM, OTHECEHUsl pacTeHHs "HpUC" HMCXOIS W3 IIMPHHBI
JIETIECTKOB, JUIMHBI YallleJIMCTHKA U T.A. K OZHOMY M3 Tpex knaccoB. Coznaiite nemoHcrpatuBHBIA Decision Tree knaccugukarop,
UCIIOJIb3Ysl OJHOMMEHHBIM Kiacc u3 OmbOamoreku sklearn m coxpanute ero B mepemenHyio dt. Jlis paspeneHuss MHOXECTBA Ha




TECTOBOC M TPCHUPOBOYHOE HCHONB3yHTe MeTox train_test split. OToOpasuTe MONyYEHHOE JEPEBO pEIICHU TpauyuecK,
ucnonb3yite meron plot_tree

3ananue 23

3arpy3uTe MaHHBIC W3 BCTpOeHHOro Habopa load digits. JlanHbIe mpencTaBisoT coboit Habop u3 1797 pyKOMUCHBIX U300paKeHUN
mudp pasmepamu § Ha 8. Kakmas xapTWHKa MpeAcTaBiIeHa MAcCHBOM W3 64 3HAa4YCHHH [BeTa IS KaXIOH sSUeHKH H300paskeHMUs.
OO0yunTe AepeBO pemeHUH W MONy4YuTe IpelcKa3aHhe Ha TECTOBOW BEIOOpKe. Busyammsmpyiite mpencka3zaHue, YKaKHTE TOYHOCTH
JUTSL TIOJTyYEHHOTO JIepeBa.

3amanne 24.

3arpy3uTe BCTpOEHHBIH Habop boston.

HaGop mannbIx boston npexcTasisier co0oit cioBapb ¢ kmodamu data, target, feature names u DESCR. Kirouy data cootBercTByer
MacCHUB CITUCKOB:

{'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 xaxpaoit ctpouke 13 uncinoBbIX 3HaueHU. Baia 3amaua HailTu onucaHue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wnu
0.00632) 3T0 ypOBEHBb MPECTYITHOCTH Ha TyITy HACEICHUS.

IMocTpoiiTe nepeBo pemieHUH, MPeACKa3bIBAIOIIEE CTOMMOCTD JKWIbS IO MMEIIUMcA AaHHbIM. OOpaTHTe BHHMaHHE, CTOMMOCTD
KIUTBS - BEJIMIMHA HENpephIBHAs, U AepeBo kiaccudukamun DecisionTreeClassifier Ham He momoiaér. J{ns npeacka3anus 3HAYCHUS
HeseBoi GyHKIMK HYXKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

ITepebepute Bce AepeBbs HA JTaHHBIX boston MO CIEIYIONINM MapaMeTpaM:

MaKcHUMallbHasl TIIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 IPO0 JUIsl pa3aeneHus - ot 2 1o 10

MHUHHMaJIbHOE YUCIIo TIpo0 B jtucte - ot 1 10 10

OTo0pa3uTe JTyulIne napameTpsl U Jydliee JepeBo.

3aganue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

Wzyante ocrampHbIe aTpuOyTH Kiaccupukatopa. Cosmaiite momens RandomForestClassifier ¢ 15 mepeBbIMH W MaKCHMabHOM
riryOMHOM paBHOH 5 ypoBHAM 1 qaHHEIX digits load().

OOyunte MoIy4eHHYI0 Mozienb. BeimonanTe npenckasanue. [TocunTaiite TOYHOCTH (Score) s eca.

VKaXUTe TpPH CaMBIX BaXHBIX IIapaMeTpa JUIl JEpPEBbEB pEIICHHMH B CO3JAaHHOM JIECy, HCIIONB3Ys, HampuMep, aTpulyT
feature_importances_.

OIIK-5.4: MHcnome3dyer wmertoapl | OOyuaromuiicsi BJajaeer:

UCKYCCTBEHHOT'O MHTeIIeKTa | HaBbIkaMu NOCTPOEHHUS JIEpPEBa PELICHUIA.

(MarmHHOTO o0yueHust) u | HaBeikamu peanusaruu ajgropurma ciydaiinoro jeca (Random forest)
aHanu3a OOJIBIIMX JaHHBIX A | HaBblkamu HanmvcaHWs HEWPOHHBIX CETEH.

pelIeHUs IPUKIAHBIX 3a7a4 HaBpikamMu 00y4eHUS MOJEITH.

3ananue 26

3arpy3uTe naHHble K3 BCTpoeHHOro Habopa load digits. CosmaiiTe KiIacCH(pHUKATOp, CO CICAYIONIMMU IapamMeTpaMmH JepeBa:
MaKcHMalibHas TIyOuHa - 5 ypOBHEH, MUHHUMAIILHOE YUCIIO OOBEKTOB B JIUCTE - 4.

PaznenuTe mosiydeHHBIE AaHHBIE HAa TPEHHMPOBOYHBIM M TECTOBBIM HaOOpHI NaHHBIX, 75% m 25% coorBercTBeHHO. [Ipenckaxure
KJIaCCBhI, K KOTOPBIM NPHUHAUICKAT JJAHHBIE N3 TECTOBOH BHIOOPKHU, COXpaHUTE PE3yJbTaT MpecKa3aHuii B nepeMeHHylo predicted.

Bananue 27

3arpy3ute BCTpOCHHEBIH Habop boston.

Habop manHBIX boston mpeacTaBiseTr co0oit cioBapb ¢ kitouamu data, target, feature names u DESCR. Kitouy data cooTBeTcTBYyeT
MacCCHB CITHCKOB:

HWcnone3ys anroput™ ciaydaiinsiii jgec (random forest) Cosznaiite momens RandomForestClassifier ¢ 20 mepeBbsiMu U MaKCHMAaJIbHOM
DIyOMHON paBHOW 5 ypoBHSAM aisi naHHBIX. OOydWTe MONYYeHHYIO MOJeNb. BhimonHuTe Tpenckazanue. llocuuraiite TOYHOCTH
(score) nns nmeca

3ananue 28

Nmnoprupyiite Habop nanubix Fashion MNIST (nanubie 6ubnuoreku keras), copeprkanuit 70 000 n3o0pakeHui 31EMEHTOB 01K TbI
B IPaJIalidsiX Ceporo, B paspelueHnn 28x28 muKceneil.u npouture aHHble/

Paznenute Habop Ha TPEHUPOBOYHBIN M TECTOBBIN B rporopiun 85/15.

Busyanuzupyiite nepBbie 1ecsiTh 0OBEKTOB U3 TPEHHPOBOYHOI'O Habopa.

IocTpoiiTe HEMPOHHYIO CETh, COCTOALIYIO U3 TPEX CIIOEB: BXOJHOT0, CKPBITOrO U BBIXOIHOTO..

3ananue 29

Ckauaiite nanneie ¢ caita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). st ckaunBaHus HEOOXOAMMO TPONTH MPOLERYPY
peructpanun. Pacrakyiite apXuBbI train.zip u test.zip ¢ JAHHBIMHU B KaTaJI0Te CO CBOUM IPOEKTOM.

B xararore train co3naiite nBe nanku cat u dog. PazHecuTe n3o0pakeHus U3 Karajora train o BHOBb CO3JaHHBIM TankaM. Bel MOXkeT
cnenath 310 Bpy4dHyHo (0 6ammoB) wim nmporpammHo (1 6amr) ucmosb3ys MeTob! s3bika Python. Bam monamobutcst 6ubimoreka os u
METOJIbI CTPOK.

CrenepupyiiTe naracera M3 H300pa)KeHUH UCIIONIB3Ys MeTOsl OuOnmuoTeku keras ImageDataGenerator.




C nomomsto merozna flow from directory co3naiite renepaTop JaHHBIX Ha OCHOBE M300pa)KCHUI U3 KaTaora.

Hccnenyiite nmosrydeHHbIH renepaTop. BriBenure Ha skpaH, nzyuure Gopmy.

[TpoBeaure oOpaTHyIO onepanyio. Busyanusupyiite nepsble MsTh 00bEKTOB U3 MOJIYYEHHOTO HAOOpa JaHHBIX.

Pacmeniure mmeromuecs JaHHble Ha TpU Habopa (train,test,validation), 1mbo ucnone3yiTe NaHHBIE U3 apXuBa test, HOATOTOBUB MX
COOTBETCTBYIOIIM 00pa3oM.

CaMOCTOSITENBHO cO3AalTe 1 00ydnTe HEMPOHHYIO CETh [UIS Pa3UUeHIsI KOIIEeK U coOak (10 mpuMepy 1a00opaTopHOi 5, 9acTh 2).
JloGeiTech TOUHOCTH MOJICIH Ha BaJMIAIIMOHHOH BEIOOpKe He HImKe 80%

3amaune 30

Peanmmsyiite xmacc Neuron oCyIIECTBISIONMKA BBIMONHEHHME GyHKIHMHA =Xx1*wl+x2*w2 +.. +xnwn+b (1), Tme X — 3Ha4YeHHS,
MOJTAaHHBIC HA BXOJ, W - Beca BXOJIOB, a b - cMemieHue. B kayecTBe (yHKIIMU aKTHBALMU HCIOJIB3YyHTE CUIMOUAY. Y OEAUTECh, YTO
CO3/IaHHBIN BaMU HEWPOH paboTaet. [[jis 3TOro caMocTosITEeIBHO 3aJaiiTe Beca ¥ CMEUICHUS U 3HAYCHHUS BXOJ0B W MPOBEPHTE OTBET.
Cobepurte 13 HEHPOHOB MPOCTEHIIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CIOEB: BXOIHOTO, CKPBITOTO M BEIXOIHOTO.
CKpBITBIH €0 — 3TO JF000# CIIOW MEXTy BXOTHBIM (TIEPBBHIM) CJIOEM CETH U BBIXOJIHBIM (mmociaeqHUM). CKPBITBIX CIIOEB MOXKET OBITh
HECKOIBLKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aroIuXcsl K NPOMEKYTOUYHOM aTTecTaluu

HUckyccTBennblit nuTeekT. OcHoBHbIE moHsATHS M.
MammnHOe o0y4eHue.

I'myboxkoe oOydeHue.

OOydeHnue ¢ yunreneM U 0e3 yauTes.

OCHOBHBIE TIOHATHS aHATN3a AaHHBIX. JlaHHbIE, MO/IeNIb, 00pPabOTKA NaHHBIX.
MeTo1070THYECKHE TPHHIUIBI aHATHU3bI JaHHbIX.
Lenu, 3Tansl, METOIBI M TEXHUKH aHAJIN3a JaHHBIX.
OunbTpanys rpynInyupoBKa U arperanus JaHHbIX.
Busyanu3zanus naHHBIX.

0. Buzyanuzanus nanHeix B Phyton.

. Buzyanuzanus B Pandas.

12. Bubnuotexku Seaborn u Matplotlib

13. Pemaromye nepeBbsi: OCHOBHbIC TIOHSTHSL.

14. 3amaga kmaccuUKaIum.

15. JlepeBbs pemenuii. OCHOBHBIC TapaMeTpPHI IepeBa.
16. depeBo penieHuii B 3a1a41 PETPECCHHL.

17. Merton OmmkaiImx cocenei.

18. KoHnenmnus cirydaifHOTO Jieca.

19. Cayuaitnas BbIOOpKa TPEHHUPOBOYHBIX 00OPa3LIOB.
20. YcpenHeHue IIPOTHO30B.

21. TIpobiema nepeoOyUeHus.

22. Tuns omuGoK: true negative, false positive.

23. Mertpuku kauectBa Mojenu: Precision, Recall, F1 score.
24. Tectuposanne ROC AUC.

25. HeiipoHHBIE ceTH.

26. VcKycCTBeHHBIC HEHPOHBL.

27. OyHKIMH aKTUBAIIMH HEWPOHA.

28. IlepuentpoH.

29. OOyuenmue HeipoHa.

30. I'pamueHTHBIH CITYCK.

31. poGrenue miara npu rpaglueHTHOM CITyCKe.

32. CroxacTUYeCKHii TPaJJUEHTHBIN CITyCK.

33. Mertoa HAMCKOPEHIIIEro CIIycKa.

34. HeiipoHHas ceTb.

35. OpxHocioiiHas MOJENb.

36. CBepTouHbIE HEHPOHHBIE CETH.

37. CBEPTOUHBII1 CIIOH, CJI0H MOABBIOOPKH, TIOJIHOCBSI3HBII CIIOM.
38. Llenesas ¢pyHKIHSL.

39. 3agaum pacrno3zHaBaHHsS 00pa30B.

40. Kiaccuguxanusi o0bEKTOB.

41. Towuck n3zobOpaxkeHus Mo oOpasiy.

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

Kputepun ¢popmMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUM

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oburero o0bEMa 3aJaHHBIX BOIPOCOB;

- OIIEHKAa «XOPOILNO0» BBICTABISICTCA OOYYarOMIEMYCsl, €CJIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
Bompochl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0611ero oobEMa 3alaHHBIX BOTIPOCOB,

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

Kpurtepun ¢popmMupoBaHusi O1ieHOK 10 pe3yJIbTaTaM BbINOJHEHHUS 3aJaHUil

«OTIANMYHO» — CTaBUTCA 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO €3 OINOOK U HEJOUETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0Oo# olmMOKy M OIHOTO HeJoueTa, He 0oJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 pabOTy, ecii 00yJaroUIuiics MPaBIIILHO BHITIOIHII HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojiee OqHON Ipy0oil OmIMOKM M IBYX HEIOYETOB, HE Oosee OAHON TpyOoil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoBJj1eTBOPUTEIBHO» — CTaBUTCSA 32 PabOTY, €CIM YUCIO OUIMOOK U HEAO0YETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pybvle OwUbKU. He3HaAHUe OCHOBHLIX NOMAMUU, NPAGU, HOPM, He3HaHUue NPUemMos peuleHus 3a0au;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HecpybOble OWUOKU: HEMOUYHOCMU QOPMYIUPOBOK, OnpeoeseHull; HepayuoOHAaIbHbll 6blOop X00d
pewenus.

- Heoouemvl. HEPaAYUOHANbHble NpUeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEeULHOCU 6
dopmynuposke 6b180008,; HebOpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€Ty

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZeJIOB IPOrPaMMBbl H3y4aeMoOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX HpoOJieM; MPHOOpen HEOOXOAMMbBIE YMEHHUS W HaBBIKM, OCBOMII
BOINPOCHI MPAKTHYECKOTO MPUMEHEHHMS MTOJTyYSHHbIX 3HaHU, HE oMy CTHII (PaKTUUYECKUX OIIMOOK MPU OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIycKas JIMIIb
HE3HAYUTENIbHBIE HapYUIEHUS M10CIIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He3auTeHo0» — BBICTABIIETCS B TOM Ciy4yae, KOI/la CTYACHT AEMOHCTPUPYET (pparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (hyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYEMOr0 €J1a00 BbIPaKE€Ha CIIOCOOHOCTh K CAMOCTOSTEIbBHOMY aHATUTUYECKOMY MBIIIICHHUIO, UMEHOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOMMble YMEHHS U HaBBIKU, JOMYIIEHbI rpyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTMH, OTKa3 OTBEYaTh Ha JONOJHUTENbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYUYEHUS TOJ0KUTEIbHON OLIEHKH.



