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Coneprxanue

IlosacHuTeNnLHAA 3ammcKa.

Tunosble KOHTPOJIbHBIE 3aJaHUS WIM UHBIE MaTepuabl Uil OLEHKHU 3HAHHUM, YMEHUI, HABBIKOB U (WJIN)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauueckie MaTepualbl, ONPEACISIONIUE MPOLEIyPy U KPUTEPUU OLICHUBAHUS CHOPMUPOBAHHOCTH
KOMITETEHIIHUH MPU MPOBEACHUN TPOMEKYTOUYHOM aTTECTAIIUH.



1. llogcHuTEILHAA 3aIUCKA

I_ICJ'IB HpOMe)KYTOqHOﬁ aTTeéCTallid — OLCHHWBAHUC IMPOMECKYTOUYHBIX M OKOHYATCIBHBIX PE3YJIbBTATOB

oOydeHuss TO JAUCUUIUINHE,
00pa30BaTeNbHON MPOrpaMMBI.

00€CIEUNBAIOIINX JIOCTUKEHUE

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4éT, 4 cemecTp

INIAHUPYCMBIX  PE3YJIbTATOB

Hepe'{eﬂb KOMHeTeHHHﬁ, (bopanyeMLIx B IIpouecce 0CBOCHUA TUCHUIIIMHBI

OCBOCHU

KOZ[ 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox mannkaTopa qOCTIDKEHHS
KOMITETEHIINN

OIIK-5: CriocoOeH HCIoIb30BaTh MPH PELICHUH MPOpeCcCHOHATIBHBIX 3a1a4
COBpPEMEHHBIEC HH(POPMAIIMOHHBIE TEXHOJIOTUH U TPOTPaMMHBIE CPEJICTBa, BKII0YAs YIpaBICHHE
KPYIHbBIMU MaCCUBaMU JJAHHBIX U UX HHTCHHCKTyaﬂLHbeI aHaJIu3.

OIIK-5.2: Mcionb3yeT METO b
HCKYCCTBEHHOTO MHTEIIICKTA
(MamHHOTO 00y4YeHHS) U

aHanau3a OONBIIMX JAHHBIX JJIS
peIICHUs IPUKIIAIHBIX 33134

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATAMHU O0CBOEHHS 00Pa30BaTEIbHOI MPOrpaMMBbl

KOI[ 1 HAUMCHOBAHUE NHAUKATOPA
JOCTH)KCHUSA KOMIICTCHIIMN

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

O11eHOYHEIE
MaTepHaIbI

OIIK-5.2: Hcnonezyet METOIBI
HCKYCCTBEHHOTO HWHTEJJIEKTa (MaIlIMHHOTO
00yueHUs) U aHanM3a OOJBIIUX AAHHBIX JJIS
peLIeHus IPUKIIaJHbIX 3a1a4

OO6yyaronuiics 3HaeT:

OCHOBHBIE METO/Ibl MAIIMHHOTO 00YYCHHUS; KIaCCUDUKAIIHIO
3a7a4 MAIIMHHOTO OOyuYeHMs; METPUKH KadecTBa MOMCIH;
¢yHkunn u Mertonsl Oubmmorexu Pandas: query, tail,
sample, head; metonsl GuIbTpaluy U arperanuy JaHHBIX;
NpU3HAKK MepeoOydeHHOCTH MOJIENH; METOABI OMOIMOTeK
sklearn, seaborn, matplotlib u numpy.

Bomnpocsl
Ne20)

(Nel

OOyyaronuiics ymeer:.

arperupoBarh JaHHble cpejactBamu  Python; BBINOTHSTE
GbuIbTpalMio JaHHBIX cpejcTBamMu Python; HacTpauBath
BeC HEHpOHHA; BBHIOWpATh THII KjIacCH(pHUKATOpa B
3aBHCUMOCTU OT TIOCTABJIICHHOH 3aj[aui; BU3yaJM3UPOBATH
JlaHHBIe ~ cpejcTBaMHM  OmOymoTek  pandas,  seaborn,
matplotlib;

BBIMIOJIHSITh MHOTOKJIACCOBYIO KJIACCH(UKAIIMIO METOIaMH
ononmnoteku sklearn;
CTPOHTH  JICPCBbSI
npejicKa3aHue.

peme}mﬁ M BBIIIOJHATH 110 HHUM

3agaHus
Ne25)

(Ne21

OOyyaronuiics BJiajeer:

HaBpikaMu TOCTpOEHUS JIepeBa peIIeHuH;

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

00y4eHHUs MOJIETIH.

Baganns
Ne30)

(Ne

26-

HpOMe)I(YTO‘-IHa}I aTrTeCTanus (3K3aMeH) IIpOBOAUTCH B OJIHOH U3 CJICAYIOMUX (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 CIASAYIOMUX HOpM:

1) cobecenoBanue;

2) Beimonnenue 3aaanuii 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) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KOL[ 1 HAUMCHOBAHUEC MHAUKATOPA

O0pazoBartesbHbIA pe3ysbTaT
JIOCTH>KEHUS] KOMIETEHINH

OIIK-5.2: Hcmomszyer Mmetoasl | OOydaromuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJVIEKTA | OCHOBHBIE METO/bl MAlIMHHOTO OOYYeHHS; KiIacCU(UKALMIO 33]ad MAIIHHHOTO OOYy4YCHUS;
(MamuHHOTO OOY4YEHMs) M aHAIN3a | METPUKM KadecTBa Mojeind; QYHKIMU W MeToabl OmOnuorexu Pandas: query, tail, sample,
OonpmuX JaHHBIX Ui pemieHus | head; MeTomsl (QWIBTpANMK M arperanud JAHHBIX; NPU3HAKK MEPEOOYYEHHOCTH MOJEIH;
MIPUKJIAIHBIX 33724 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 o6bekroB (HabroaeHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMMUCHIBAIOIIMX CBOUCTBA OOBEKTOB
C) Ha0Op MAHHBIX, KAXAas 3aMUCh KOTOPOTO IMPEACTABISIET COOOW yueOHBIN mpuMep, COICpIKaIMi 3alaHHbIH BXOJHOM HAOOp
JIAHHBIX, ¥ COOTBETCTBYIOIIUI €My MMPABUILHBII BRIXOAHOU pe3yabTaT
d) mompasaeseHHe MCKYCCTBEHHOrO WHTEIUICKTA W3YYAIOMIMA METOIbl MOCTPOCHHS 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) Anroput™ QunsTpanuu cnama
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

Kakue n3 nepedyncieHHbIX KOMaH BEPHYT JaHHbIe 11 Poccun 1 3umbadBe?
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 TPECKa3aHne CIyJaifHOTOo Jepesa
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 mepeBbeB B JieCy BEIOMPAESTCsl ClTy4aifHbIM 06pa3omM
e) [IlpenckazaHue MOJENH - YCpeIHEHHBIC PEICKAa3aHUs ICPEBbEB

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

! TIpuBonarcsa TumoBblE BONPOCHl W 3amaHus. OLEHOYHBIE CPEACTBA, IIPEAHA3HAUEHHBIE Ui IPOBEJEHMS ATTECTALMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpeICTBa MOJUIeKAT aKTyalW3aldd C YY4EeTOM Da3BHTHUS HAayKd, 0Opa3oBaHMWs, KyJIbTYPbI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




b) max_depth
c) min_samples_split
d) min_impurity_decrease
3amanue 7
Kakoit aTpuOyT oTBedaeT 32 MUHIMAIbHOE YHCIIO 00PasloB B y3iI€ IS pa3aelieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease
3ananue 8
OTMeTbTE BEpHBIEC YTBEPXKICHUS O BIMSHUM IapaMeTPOB PEILIAIOIETO IEPEBhs Ha epeo0ydeHre
a) UYewm meHblne 3HaYeHHe min_samples_split, TeM MEHbIIIE TEHACHIHS K IEPEOOYICHHIO
b) Yewm meHnbiie 3HaueHre min_samples leaf, TeM MeHbIIe TCHACHIUS K IEPEOOYUCHHUIO
€) UYewm MeHble ryOuHA JepeBa, TEM MEHbIIE TCHACHIHS K Mepeo0yIeHHIO
d) TyOuHa mepeBa HUKaK HE BIHSIET Ha €TO IEPeoOyIEHHOCTD
e) UYewm MeHsbIne 3HaYeHHE apameTpa max_leaf nodes, TeM MeHbIIIE TCHACHIUS K TIEPEOOYUESHHIO
3amanne 9
Kaxkoii knaccupukarop He0OXOIMMO HCTIONB30BATH IS MIPECKa3aHMs pa3Mepa 0100pEeHHOT0 KpEarTa Mo 3alaHHBIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Mosxer GbITh Hcionb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor
3ananue 10
OTMeThTE BepHBIC YTBEPKACHUS O IEPEBbAX PEIICHUH.
@) YeM MeHbIe CBOICTBO gini, TeM OJJHOPOHEE TPUMEPHI B JIUCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JIUCTHEB, HO HE IS Y3JIOB
C) cBoiicTBO samples yKa3pIBaeT HAa KOJMYECTBO PUMEPOB B y3Ie
d) mapamerp gini, BO BceX JIUCTHIX JOJDKSH HMETh OJMHAKOBBIC 3HAUCHUS
Banganue 11
OTMeThTE BepHBIC YTBEPXKACHHUS O CIy4aiiHOM Jece
a) yem GoJbllie AEPEBHEB B JIECY, TEM JyUIlle KAUeCTBO MPEACKA3aAHUS
b) Bpems HacTpoiiku U PabOTHI CITYUAHOTO Jieca YBETMIMBACTCS TIPOTIOPIIMOHATIBHO KOJIMYECTBY IEBEPEB B JieCy.
C) ciyd4aifHBIH JeC MPUMEHNM ISl PEIICHNUS 3a/1a4 PEerpecCHr

d)

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

Banganue 12
OTMeEThTE BEpHBIC YTBEPIKICHHS

a) RandomizedSearchCV HaxoauT iydIinryro KOMOHUHAIMIO TAPAMETPOB JJIsl epeBa pelieHui
b) RandomizedSearchCV paboraer 6bicTpee, uem GridSearchCV
c) GridSearchCV HaxoauT JTy4Inyro KOMOMHALIMIO ITapaMeTPOB JUIs JepeBa, U3 TeX 3HAYCHUI TapaMeTpOB, YTO OBUTH MepeaaHbl
d) RandomizedSearchCV naer 6onee TouHoe npenckaszanue, uem GridSearchCV
3aganue 13

Bribepure U3 crnincka 3agaun KiaccuduKaruu:

a) pasaenuTh o GoTorpaduu KUBOTHBIX HAa KOMIEK M COOAK

b) npenckaszarh cTONMOCTH KBAPTUPHI 110 33IaHHBIM [TAPAMETPaM

C) pasaenuTh IprObl HA CheTOOHBIE U SIOBUTHIE

d) crpymnupoBaTh TEKCTHI 10 KX 3MOLMOHATIBHON OKpacKe
3ananue 14

OTMeThTE BEpHBIE YTBEPXKIACHHS

a) B kauecTBe mepeMeHHBIX [Jisi O0yYeHHUs JepeBa MOTYT OBbITh MCIIONB30BAaHbI KaK KOJIWYECTBEHHbIC, TAK U KaTErOpUalbHBIC
MIPU3HAKA
b) JlepeBbs pemiennii MOTYT pemiath 3a1ady KIacCH(PUKAINK C IPOU3BOJIHHBIM YHCIIOM KIIACCOB
€) Yem mewnbIie 3HaueHne min_samples_leaf Tem Tounee OyayT npeackazaHus HA TPCHUPOBOYHOMN BBIOOPKE
d) UYem menbiie 3HaueHne min_samples leaf Tem Tounee GymyT mpeacKa3aHus HAa TECTOBOM BBIOOPKE
3aganue 15

Oo6yuaromias BeiOopka (X _text, y_test) aTo —

a) BriOopka, 10 KOTOPOil HACTPAUBAIOTCS ONTHMAIbHBIC TAPAMETPHI AepeBa

b) Bribopka, o KOTOPOIi OLIEHUBAETCS KAYECTBO MOIYYSHHOTO IepeBa peLICHHI

C) Bsibopka, Mo KOTOPO¥i OCYLIECTBISETCS BEIOOP HAMIYYIICH MOCITH U3 MHOXKECTBA MOJIeIeH
d) MHOXeCTBO 1IeNIeBbIX 3HAUCHHUH AT JAHHOTO HA00Opa JaHHBIX




3ananue 16
ITpn 00yueHNH HEKOTOPOM MOJEIH Ha TPEHHPOBOYHOM BBHIOOPKE M OLIEHKE €€ KauecTBa Ha TECTOBOW BHLIOOPKE, MONydeHa GOJbIias
pasHUIA MKy 3HAUCHUAMH METPHUK Ha TPEHHPOBOUHOM M TECTOBOM BEIOOPKaX. O UeM 3TO MOKET FOBOPUTH?

a) Mogens nepeobyuena

b) Pacnpenenenre maHHBIX B TECTOBOM BHIOOPKE CHIILHO OTIIMYAETCS OT PACTIPEACIICHUS B TPEHUPOBOYHOM

c) Momenpb He000yUeHA

d) Momenp umeanbHO HACTPOEHA

Bamanne 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeanoKeHHbIX KOMOUHAIMI HE BBI3OBYT OIIHOKY?
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 cTpoxu mMo3BOJISIFOT 0TOOpaTh 5 MepBEIX CTPOK natadpaiiMa data (MHAEKCHI MOCIen0BaTeIbHOCTE 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 kakux ciaydasx MOXKeT ObITh UCIIOJIb30BaHA CTyIEeHYaTask (QYHKIMS aKTUBAIUU?
a) Ompenenuts K CheA0OHBIM MM HECHEIOOHBIM OTHOCUTCS TpHO?
b) Omnpenenuts kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCHTCs HPUC?
C) Pa3genuth TEKCTHI HA HEHTPAJbHBIC, HETATUBHBIC U MOJIOXKHUTEIbHEIE.
d) TIlpenckaszats pasmep 3apabOTHOM MIATHI CMICIHATUCTA TI0 ONPEICICHHBIM MapaMeTpam.
e) Paznmenuth U300paXKeHUS HA COJEPIKAIINE U HE COACPIKALINE OTKPHITHIN OTOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEUICHHAS CyMMa BXOJIOB HEMpOHA (10 UCIIOJIb30BaHMS AKTUBAIIMOHHOMN (DyHKI[HH)
a) [-11]
b) [01]
c) (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTaT:

KOI[ 1 HAUMCHOBAHUE WHJUKATOPA

O0pa3oBaTeNbHBIN pE3yNbTaT
JIOCTHKEHHSI KOMITCTEHIINT

OIIK-5.2: Mcnonb3yeT METOIbI OO0yyarommiics ymeer:

HCKYCCTBEHHOTO MHTEJIJIEKTA arperupoBarh JlaHHble cpeacTBamMu Python; BBITOIHATE GUIABTPALMIO JaHHBIX CPEJICTBAMH
(MamuHHOTO 00YYeHHS) U Python; HacTpauBaTh Bec HEWpPOHHA; BEIOUPATH TUIT KIACCH(PHKATOPA 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 BEIHMYMH faTadpeiima sp UCTIoNb3ys 0a30BbIe METOBI BU3yaau3aluu OuOnmnorexu pandas.
Nmmnoptupyiite 6ubnnoreky Seaborn. Mcronb3ys nHTEpdENC 111 MOJTOHKH PErPECCHOHHBIX MOJENIEH K YCIIOBHBIM HOJAMHOXECTBaM
Ha0bopa JaHHBIX BBIBEIUTE rpaMK yCIIeBaEMOCTH IO MaTEeMaTHKE M YTEHHIO C Pa3JIeNIeHUEM 10 TI0JTy.

3ananue 22

3arpy3ute Moayau 6ubaroTek numpay u matplotlib, a Takke Mmoxynu 6ubmoTexu Scikit-learn, HeoOXoguMBIE TSI pabOTHI C APEBOM
penrennii. U3 sklearn.datasets parpysute TectoBbiit HaGop iris. V3yumnre cTpykTypy mojydeHHOTO HaGopa maHHBIX. B Habope 150
9Kk3eMIUIpoB ("'CTPOK" B MPHUBBIYHOM HaM TEPMUHOJOTHH). KakIoMy SK3eMIUIIpY COOTBETCTBYET YETHIPE YHCIOBBIX aTpUOyTa
(mMHA YamenrcTHKa B CM; IIMPUHA YaIleINCTHKA B CM; JUIMHA JIETIECTKa B CM; IIMPHHA JIETIeCTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp NO3BOJIIET PEIIUTH 3ajady KiacCH(UKAalWM, OTHECEHUS pacTeHUs "MpHC" HCXOMAs M3 IIUPUHBI
JIETIECTKOB, JUIMHBI YallleJIMCTHKA M T.A. K OZHOMY M3 Tpex knaccoB. Cozpaiite nemoHcrpatuBHBIN Decision Tree xiaccuduxarop,
UCIIOJIb3Ysl OJHOMMEHHBIM Kiacc u3 Oubiunoreku sklearn m coxpanute ero B nepemennyro dt. JInst pasgeneHus MHOXECTBa Ha




TECTOBOE M TPEHMPOBOYHOE HCIIONB3YyHTe MeTox train test split. OtoOpasuTe mOJy4YeHHOE JepeBO peleHuH TIpaduueckw,
ucronb3yiTe Meron plot tree

3ananue 23

3arpy3uTe MaHHBIC W3 BCTpOeHHOro Habopa load digits. Jlanubie mpeactaristor coboit Habop u3 1797 pyKOMUCHBIX M300pasKCHUIA
mudp pasmepamu § Ha 8. Kakmas xapTWHKa MpeAcTaBiIeHa MAcCHBOM W3 64 3HAa4YCHHH [BeTa IS KaXIOH sSUeHKH H300paskeHMUs.
OO0yunTe AEepeBO pemIeHUH W MONydUTe IpecKa3aHHe Ha TECTOBOW BBIOOpKe. Busyammsupyiite mpeackasanne, yKaKUT€ TOYHOCTH
JUTSL TIOJTyYEHHOTO JIepeBa.

3amanne 24.

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop nannbix boston npezcrasisier co0oi cioBaph ¢ kimodamu data, target, feature names u DESCR. Kiouy data coorBercTByer
MacCHB CIIHCKOB:

{'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 kaxoii ctpouke 13 uncioBbix 3HaueHui. Balia 3a1ava HaliTH onucanue Kaxaoro us Hux. Tak nepBoe 3Hauenue (6.3200e-03 wiu
0.00632) 3T0 ypOBEHBb MPECTYITHOCTH Ha TyITy HACEICHUS.

IMocTpoiitTe nepeBo pemeHni, MpeACKa3bIBAIOIIEe CTOMMOCTD JKWIbs MO MMEoInMca AaHHBIM. OOparhTe BHHMaHHE, CTOMMOCTH
KIJTBS - BEJIMIMHA HENpephIBHAs, u AepeBo kiaccudukamun DecisionTreeClassifier Ham He momoiaér. s npencka3zaHus 3HaYCHUS
HeseBoi GyHKIMK HYXKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

[Tepebepute Bce AepeBbs HA TAaHHBIX boston MO CIEIYIOMINM apaMeTpam:

MaKcHUMallbHasl TIIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 IPO0 JUIst 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.

Wzyunte ocrampHbBIe aTpuOyTH Kiaccudpukaropa. Cozmaiite momenr RandomForestClassifier ¢ 15 mepeBpsMH W MaKCHMaTbHOH
riryOMHOM paBHOH 5 ypoBHAM 1 qaHHEIX digits load().

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

VKaXUTe TpPH CaMBIX BaXHBIX IIapaMeTpa Uil IEPEBbEB pEIICHHH B CO3JaHHOM JIECy, HCIIONb3YsS, HAIpUMeEp, aTpuOyT
feature_importances_.

OIIK-5.2: Hcnome3dyer wmeroapl | OOyuaromuiicsi BJajeer:

UCKYCCTBEHHOT'O UHTEJUIeKTa | HaBbIKaMu MOCTPOECHUS AEPEBA PEILCHUM.

(MarmHHOTO o0yueHust) u | HaBeikamu peanusanuu ajgropurma ciydaiinoro jgeca (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 CIEAYIOUIMMHU IIapamMeTpaMu 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
KJIaCCBhl, K KOTOPBIM ITPHUHAIKAT JAHHBIE N3 TECTOBON BHIOOPKH, COXPAHUTE pe3yibTaT NpeACKa3aHnii B mepeMeHHyro predicted.

Bananue 27

3arpy3uTe BCTpOCHHEIH Habop boston.

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

Wcnone3ys aaroputM ciyvaiinbiii sec (random forest) Cosnaiite momens RandomForestClassifier ¢ 20 gepeBbsiMu ¥ MakCUMAaIbHOM
DIyOMHON paBHOW 5 ypoBHSAM aisi naHHBIX. OOydWTe MONYYeHHYIO MOJeNb. BhimonHuTe Tpenckazanue. llocuuraiite TOYHOCTH
(score) nns nmeca

3ananue 28

Nmnoprupyiire Habop nanubix Fashion MNIST (nanusie 6ubnuorexu Keras), cogepsxkanruii 70 000 n300paskeHui SIEMEHTOB OEXKIbI
B IPaJIalidsiX Ceporo, B paspelueHnn 28x28 muKceneil.u npouture aHHble/

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

Busyanuzupyiite nepBbie 1ecsiTh 00BEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

IMocTpoiiTe HEMPOHHYIO CETh, COCTOALIYIO U3 TPEX CJIOEB: BXOJHOIO, CKPBITOTO U BBIXOAHOTO..

3ananue 29

Ckauaiite nanneie ¢ caita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). st ckaunBaHuis HEOOXOAMMO MPOMTH HPOLELYPY
peructpanmu. Pacmakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMH B KaTaJlore CO CBOMM IPOESKTOM.

B xararore train co3naiite nBe nanku cat u dog. PazHecuTe n3o0pakeHus U3 Karajora train o BHOBb CO3JaHHBIM TankaM. Bel MOXkeT
cnenath 910 BpydHyHo (0 6amnoB) wiu nporpammuo (1 6amr) ucnons3ys MeToasl s3bika Python. Bam monagobutcst 6ubnnoreka os u
METOJIbI CTPOK.

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




C nomosto merozna flow from directory co3naiite renepaTop JaHHBIX Ha OCHOBE N300paKEHHUH M3 KaTajora.

Hccnenyiite nmosrydeHHbIi reneparop. BeiBequre Ha 9KkpaH, u3yuure Gpopmy.

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

Pacmeniute nmeromuecs 1aHHble Ha TpU Habopa (train,test,validation), 0o ncrnone3yiiTe TaHHBIC U3 apXuBa test, HOATOTOBUB HX
COOTBETCTBYIOIIM 00pa3oM.

CaMOCTOSITEeNBHO cO3AalTe U 00yINTe HEMPOHHYIO CETh JUIS Pa3UUeHIsI KOIIEeK U coOak (10 mpuMepy 1a0opaTopHOi 5, 9acTh 2).
JloGeiiTech TOYHOCTH MOJICIH Ha BaJMIAIIOHHOM BEIOOpKE He HIbKe 80%

3amaune 30

Peanmmsyiite xmacc Neuron ocCymecTBISIONMKA BhIMONHEHNME GyHKIHMHA =Xx1*wl+x2*w2 +... +xnwn+b (1), rme 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 caMoCTOSTENBHO 3a1aiiTe Beca U CMEIICHUS M 3HAYCHUS BXOJIOB U MPOBEPHTE OTBET.
Cobepurte 13 HEHPOHOB MPOCTEHIIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CIOEB: BXOIHOTO, CKPBITOTO M BEIXOIHOTO.
CKpBITBIH €0 — 3TO 000 CIIOW MEXy BXOJHBIM (TIEPBBIM) CJIOEM CETH U BBIXOIHBIM (mociae HIM). CKPBITHIX CIIOEB MOXKET OBITh
HECKOIBLKO!

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

HUckyccTBennblit nuTeekT. OcHoBHbIE moHsATHS M.
MammnHOe o0y4eHue.

I'mybOoxkoe oOydeHue.

OOydeHnue ¢ yunreneM U 0e3 yauTes.

OCHOBHBIC TIOHATHSI aHATM3a AaHHBIX. JlaHHbIE, MO/IeNb, 00pabOTKa JaHHBIX.
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. Pemaromue nepeBbsi: OCHOBHbIC TIOHSTHSL.

14. 3amaga kmaccuUKaIum.

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

17. Merton OmmxkaImx 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'pamueHTHBIN 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, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHus o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUI

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

- OIIEHKAa «XOPOILNO0» BBICTABISICTCS OOYYAIOMIEMYCsl, €CJIM KOJWYECTBO IPABWIBHBIX OTBETOB Ha
BoIpochl — 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/OBJIETBOPUTEIBLHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi O1ieHOK 10 pe3yJIbTaTaM BbINOJHEHHUS 3aJaHUil

«OTIANYHO» — CTaBUTCA 32 pabOTY, BHIIOJHEHHYIO IOJHOCTBIO 0€3 OIINOOK U HEIOUETOB.

«Xopomuio» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPY HAJHYUU B HEH He Oosee OJHOMH
Herpy0Oo# olmMOKy M OIHOTO HeJoueTa, He 0oJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 pabOTy, ecii 00yJaroUIuiics MPaBIIILHO BHITIOIHII HE MeHee 2/3
Bcell pabOThl WM JOMYCTHI He Oojee oqHOU rpy0oil OIMOKU M IBYX HEJOYETOB, HE Oosee ogHOU rpy0oil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoBJj1eTBOPUTEIBHO» — CTaBUTCSA 32 PabOTY, €CIM YMCIO OUIMOOK U HEJAO0YETOB MPEBBICHIIO 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 NPEOTIONCEHHO20 3A0AHUS.

- 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 MPAKTUYECKOTO MPUMEHEHHMS MTOJTyYSHHBIX 3HaHU, He JONYCTHIT (PaKTHUYECKUX 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 JEMOHCTPUPYET (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 MaTepHaja, OTCYTCTBYIOT HEOOXOJMMbIE YMEHUS U HaBBIKU, JOMYIIEHbI rpyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTMH, OTKa3 OTBEYaTh Ha JONOJHUTENbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYUYEHUS TOJ0KUTEIbHON OLIEHKH.



