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Conepxanue

ITosicauTeIRHAS 3aITHCKA.

TumnoBble KOHTPOJIBHBIC 33/IJaHUS WJIM WHBIC MaTEpUAJIbI IJIs1 OIEHKHW 3HAaHWM, YMEHUM, HABBIKOB W (WJIH)
OTIBITA JEATEIBLHOCTH, XapaKTePU3YIOIINUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH.

MeTtoanueckre MaTepuaibl, ONPEISSIoNne TPOLeIypy U KPUTEPUH OIICHUBAaHUS C(POPMUPOBAHHOCTH
KOMITCTCHIIMI MPY TTPOBEJACHUH MMPOMEXYTOYHON aTTECTAIIUH.



1. [TosicHUTEILHAA 3aNIHCKA
[lens mMpoOMEXYTOYHOM aTTECTAIIMM — OIICHUBAHHME TPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB
06yquH;1 110 JAUCHUITIINHE, O6CCH€‘-II/IB3,IOH_II/IX JOCTHUIKXCHUEC HJIaHI/IpyeMBIX pesyanaTOB OCBOCHUA
00pa3zoBaTeNbHON TPOTPAMMBI.

®opMbI NPOMEXKYTOUHOM aTTecTauu: 3a4eT, 9 cemectp

Hepeqeﬂb KOMHeTeHHI/Iﬁ, (l)Ole/IpyeMl)IX B Ipouecce 0CBOCHUSA TUCHUIIIMHBI

Kon 1 HauMeHOBaHNE KOMIIETCHINN Kon mHIMKaTopa JOCTIKEHNS] KOMICTCHIINH
OIIK-10: Criocoben (hopMyIHpOBaTh U peliaTh HAYIHO- OIIK-10.3: Mcnionp3yeT MeTOIbl HICKYCCTBEHHOTO MHTEJIEKTa
TEXHUUYECKHE 3a/1a4 B 00JIaCTH CBOEH MPOoheCcCHOHATILHOM (MammHHOTO 00YUYCHMS) M aHAIN3a OONBIINX JaHHBIX IS
JEATEITbHOCTH peLIeHUs MPUKITAIHBIX 337034

Pe3yabTaThl 00yuyeHUs1 10 TUCHUILINHE,
COOTHEeCeHHbIE ¢ MJIAHUPYEMbIMHU pe3yJIbTaATAMHU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

Kon 1 HanMeHOBaHUE MHIMKATOpa OueHovHBIC
PesynpTaThl 00y4eHHUS MO TUCHUILUIAHE
JIOCTHKCHUSI KOMITETCHINN MaTepHaJIb
OI1K-10.3: Hcnons3yer MeToasl | OOygarommuiics 3HaeT: Bonpocst (Nel -
HCKYyCCTBEHHOTO HWHTEJUICKTa (MAIIMHHOTO | OCHOBHBIE METOJIBI MaIIMHHOTO obyuenus; | Ne20)
00yueHHs) ¥ aHaNTM3a OONBIINX JAHHBIX A7 | KIacCH(HUKAIUIO 3a1a4 MAIlMHHOTO OOYYEHHs; METPHKA
peLIeHUS IPUKITAIHBIX 3aa4 KayecTBa Mojeny; (QyHKIMM M METOIbl OMOIMOTEKH

Pandas: query, tail, sample, head; metoas! ¢hunbTpaiuu u
arperaiyy JaHHBIX; TIPU3HAKKA TIEPEOOYICHHOCTH MOJICIIH;
MeTonbl OnbimoTek sklearn, seaborn, matplotlib u numpy.

OOyuaronuiicst ymeer: Samanns (Ne21 -
arperupoBarh JaHHble cpeacTBamu Python; BemonHsaTe | Ne25)

¢uIbTpanuo JaHHBIX cpeiacTBaMu Python; HacTpamBath
BEC HEHpOHHA; BBHIOMpATh THII KJIAacCH(HUKATOpa B
3aBHCHMOCTH OT IMMOCTaBJICHHOMN 3a/1a4yM; BU3yaU3UPOBAThH
JaHHbIC cpeacTBaMH  Oubnuotrek pandas, seaborn,
matplotlib;

BBIMOJHATH MHOTOKIIACCOBYIO KJTACCH()UKAIUIO METOJaMU
ouoauorexu sklearn;

CTPOHUTH JCPCBBbS PEHICHHH W BBIIONHATH [0 HHUM

IpeiCKa3aHume.
OOyuarouuiics Biajeer: 3anaHus (Ne 26-
HaBpikaMu mocTpoeHus JepeBa peleHui; Ne30)

peanu3anyu anroputMa ciaydaiHoro seca (Random forest);
HaIlMCaHUsl HEMPOHHBIX CEeTEH;
00y4eHHsI MOZEIIH.

[IpomexyTouHas aTTectanus (3a4eT) IPOBOAUTCS B OHOM U3 cleayomux Gpopm:
1) cobecenoBanue;
2) semnonHenue 3aaanuit B OMOC TIpusl VIIC.



2. TunoBbie' KOHTPOJIbHbIE 32/IaHUSI WJIM HHbIE MATEPHAJIbI 1)1l OLIEHKHW 3HAHUIA, yMeHHUI1, HABHIKOB
U (MJIM) ONBITA 1eATeJIbHOCTH, XapAKTePU3YIOIINX YPOBEeHb C()OPMUPOBAHHOCTH KOMIIETEHIIUIA

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) VISl OLlEHKH 3HAHHEBOI0 00pa30BaTeILHOIO pe3yJbTaTra

[IpoBepsieMslii 00pa3oBaTeNbHBIN pe3yIbTaT:

KOI[ 1 HAUMCHOBAHUE UHAUKATOPA

O0pazoBarenbHbIi pe3ysbTaT
JOCTHXKCHUA KOMIICTCHIIUU

OIIK-10.3: Hcnoms3yer Merogsl | OOyuaronuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJUIEKTA | OCHOBHBIC METOJbI MAIIMHHOTO OOYUYCHHS, KIACCU(PHUKAIMIO 33724 MAINTUHHOTO OOYYCHUS;
(MamMHHOrO 00y4eHHs) ¥ aHAIN3a | METPMKU KadecTBa MOAENHW; (GYHKUMH U MeToasl OmOnamoreku Pandas: query, tail, sample,
OONBIIMX MAAHHBIX A pemeHus | head; Meromsl (UIBTPALMKM W arperaldy JAHHBIX; NPU3HAKU MEPEOOYYEHHOCTH MOJEIH;
TIPUKIIATHBIX 327129 MeTozp! OnbmmoTek sklearn, seaborn, matplotlib u numpy.

Sananue 1
MammHHOe 00y4YeHne —
a) CrHeUUaIM3MPOBaHHOE MPOrPaMMHOE pelleHHe (WM Habop pelieHuil), KOTOpoe BKIIOYAeT B ce0sl BCe WHCTPYMEHTHI IS
W3BJIEYEHUs 3aKOHOMEPHOCTEW U3 CHIPBIX JTAaHHBIX
b) oata rpynmupoBka oobexToB (HabmroneHuid, COOBITHIA) HA OCHOBEAHHBIX, OIIMCHIBAIOIINX CBOWCTBA 0OBEKTOB
¢c) Ha0Op MaHHBIX, KaXAas 3alUCh KOTOPOTO MPEACTABISAET COOOH yueOHBINH pUMep, COAep KA 3aJaHHBINA BXOAHONH HAabOp
JaHHBIX, U COOTBETCTBYIOILUI €My [TPaBUIbHBIN BBIXOJHOU PE3YJIbTAT
d) mnogpasneneHHe WCKYCCTBEHHOTO MHTEIUICKTa M3YYAOLIM METOIBI MOCTPOCHUS aITOPUTMOB, CIIOCOOHBIX 00ydaThbes Ha
JTAHHBIX

3ananue 2
Cpenu npeIUIoKeHHBIX 3a1a4 MAIIMHHOTO O0YyUeHHUST YKQKUTE 33/1a41 PErpeccuu
a) Ilouck HeraTHBHBIX OT3HIBOB Ha (DMIIbM Ha caiiTe KWHOKOMITaHHH
b) Aunroput™m QuabTpaIMK CIIaMa
¢) Ilpenckazanue cpoka OKyIIaeMOCTH IIPOEKTa
d) Ilpencka3aHue prIHOYHON CTOMMOCTH KBapTHPHI
e) IloMcKk MOIICHHMYECKUX TPAaH3aKIHI

3ananue 3
K 6ubnuoTrekam aHanmu3sa naHHbix B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c¢) NumPy
d) Matplotlib

3ananue 4

Kakue u3 niepedynciieHHbIX KOMaH/ [ BEPHYT JaHHbIe Uit Poccun u 3umbabdse?
a) res.query(‘'country == ["Russia","Zimbabwe"]'")
b) res.query('country == "Russia" | "Zimbabwe"")

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

d) res.query(‘country == "Russia" & country == "Zimbabwe"")

e) res[res.country == "Russia" | res.country == "Zimbabwe"]

f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]
3ananue 5

OTMeThTe BepHbIE YTBEP)KACHUs 00 ajaropurMme cirydaiiHoro jeca - Random Forest
a) HrToroBeIM npejckazaHueM MOJICIH SIBISIETCS MPEJCKa3aHue CIIy4aiHOro JiepeBa
b) IlapameTpsl 1ist KaXI0TO AepeBa (TTyOrHa, MUHIMAILHOE YUCIIO 00Pa3IoB B JUCTE U T..I.) BHIOMPAIOTCS CITyYaitHO
c¢) Kaxmoe nepeBo B jiecy moxydaeT cIyYalHbIA TOAHA00P JaHHBIX
d) Ywucno gepeBneB B Jecy BRIOHpAETCS CIyYaiHBIM 00pa3oM
e) Ilpenckazanue Mozeny - yCpeTHEHHBIC NTPEACKa3aHMs A1EPEBHEB

3ananue 6

Kaxkoii aTpubyT 0TBEYaeT 3a MUHHMAIBHOE YKHCIIO 00pa3loB B JHUCTE?
a) min_samples leaf
b) max depth

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.




¢) min_samples_split
d) min_impurity decrease

3aganue 7
Kakoit aTpu0yT oTBe9aeT 32 MUHIMAIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeliCHHs?
a) min_samples leaf
b) max depth
¢) min samples_split
d) min_impurity decrease

3aganue 8
OTMeThTe BepHBIE YTBEPKACHNUS O BIMSHUH IIapaMeTPOB PELIAIOIIETO IePEeBhs Ha epeoOydeHue
a) UYewm MenbIe 3HadeHHE min_samples_split, TeM MeHbIIIe TEHASHIHS K IEpe00yICHHIO
b) UYewm menbure 3HadeHNE min_samples_leaf, TeM MeHbIIE TEHISHINS K IEpPEOOYICHUTO
¢) Uewm MenblIe TTyOnHa AepeBa, TeM MEHBIIIE TEHICHINS K epeo0ydeHHI0
d) I'myOuna nepeBa HHKak He BIMSET HA €T0 NEPeoOyUEHHOCTD
e) Uewm MeHblIe 3HaueHne napamerpa max_leaf nodes, TeM MeHbIIIE TEHICHINS K MIEPEOOYICHHIO

3ananue 9

Kaxkoit xiraccuduxarop He0OXOIMMO HCIIOIB30BATh AJIS MPeICKa3aHus pa3Mepa OJ0OpEeHHOTO KpEanTa 110 3aIaHHBIM ImapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxer ObITh nctionb3oBaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeThTe BepHBIC YTBEPXKACHHS O IEPEBbAX PEIICHUM.
a) YeM MeHbIIe CBOMCTBO gini, TeM OJHOPOJIHEE TPUMEPHI B JIHCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE IS Y3ITI0B
C) CBOHCTBO samples yka3bIBaeT Ha KOJIMIECTBO IPUMEPOB B y3JI€
d) mapamerp gini, BO BCEX JINCTHSIX JTOKCH UMETh OJJMHAKOBBIC 3HAUCHUS

3ananue 11
OTMeThTE BEpHBIEC YTBEP)KICHUS O CIIydaiiHOM Jiece
a) d4eM OoJbIIE AEPEBLEB B JIECY, TEM JIyUllle KaueCTBO IPeICKa3aHus
b) Bpems HaCTPOWKHM M PabOTHI CITyYAHHOTO Jieca YBEIIMUMBACTCSI MPOMOPIIMOHAIBLHO KOJIMYECTBY JIEBEPEB B JIECY.
C) CIy4JaifHBIA Jec MPUMEHHUM JJIS PeIIeHUs 3a/1a4 PETPEeCcCHH
d) cmygaifHBIHA Jec IpUMEHUM ISl peIIeHUs 3a/1a9 KiIaccu(huKaIim

3ananue 12
OTMeThTE BEPHBIE YTBEPIKICHUS
a) RandomizedSearchCV Haxoaut nydinyto KOMOWHAIIHIO TAPAMETPOB IS ICPEBa PEIICHUH
b) RandomizedSearchCV pabotaet OnicTpee, yem GridSearchCV
¢) GridSearchCV HaxomuT Ayd4imyl0 KOMOWHAIMIO MapaMeTpOB Ui ACpeBa, M3 TEX 3HAYCHHUU MapamMeTpoB, YTO OBLIH
nepeiaHbl
d) RandomizedSearchCV maer 6omee TouHoe npeackazanue, yem GridSearchCV

3ananue 13
Bribepure u3 cnincka 3agaun KiaccupuKaIyu:
a) pasnenuTh 1o (ororpadyn KUBOTHBIX Ha KOIIEK M cO0aK
b) mpenckazaTh CTOMMOCTH KBAPTHPHI 0 33/IaHHBIM TIapaMeTpam
C) pa3nenuTh TpUOBI Ha CheOOHBIC U STOBUTHIC
d) crpynmmpoBaTh TEKCTHI IO UX IMOIOHATEHON OKpacKe

3ananue 14
OTMeTbTE BEpHBIE YTBEP)KICHUS
a) B kadecTBe mepeMeHHBIX JUIs 00Y4EHHs JiepeBa MOTYT OBITh MCIIOIb30BaHbI KAK KOJIMUECTBEHHBIC, TAK M KaTETOPHAIbHbIE
MIPU3HAKH
b) J[lepeBbs perieHuid MOTYT pelarh 3a/1a4y KilacCH(pUKaIMK C MPOU3BOJIBHBIM YHCIIOM KJIACCOB
¢) Uewm menblie 3HaueHne min_samples_leaf Tem TouHee OyayT npenckazaHusi Ha TPEHUPOBOYHOM BBIOOPKE
d) Yewm mensme 3HaueHune min_samples leaf Tem Tounee OymyT mpencka3zaHUs Ha TECTOBOW BBEIOOpKE

Baganue 15
Ob6yuaromast BeIOOpka (X_text, y_test) 310 —
a) BriOopka, 10 KOTOPOH HaCTPaMBAIOTCS ONTHMANIBHBIE ITApaMETPHI AepeBa
b) BriOopka, Mo KOTOPOi OLIEHUBAETCSI KAUECTBO MOIYYSHHOTO JIepeBa PELICHUH
c) BriOopka, 10 KOTOPO#i OCYIIECTBIISIETCS] BEIOOP HAMITYIIeH MOJICIIH U3 MHOXKECTBA MOJIEIEeH
d) MHOXeCTBO IIeJIeBBIX 3HAYCHUH 7151 TAHHOTO Habopa JaHHBIX




3aganue 16
[Ipu oOyueHnM HEKOTOPOIl MO/ Ha TPEHUPOBOYHOM BEIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOW BBIOOpKE, MOIydeHa OoJbIas
pa3HUIA MEXKAY 3HAaUEHHSAMH METPHK Ha TPEHHUPOBOYHOM M TeCTOBOH BbIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mopens nmepeoOydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOH BBIOOPKE CHIIBHO OTIMYAETCS OT pacTpeelICHUs B TPCHUPOBOYHON

¢) Mogaens HenooOyyeHa

d) Mogenp nieanbHO HACTpOEHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 na 20. Kakue 13 nmpeayioxkeHHbIX KOMOWHAIIM HEe BBI30OBYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[l:5,[1,6]]

3ananue 18
Kakwe cTpoku mo3BOJISIOT 0TOOpATh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE unces oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT OBbITh UCIIONIb30BaHA CTyIeHYaTast (PYHKIMS aKTUBAIIUN?
a) OrmpenenuTs K CheT00HBIM I HECHETOOHBIM OTHOCUTCS TpUO?
b) Omnpenenuth kK KaKOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHocuTCs upuc?
¢) Pa3nmenuTh TEKCTHI Ha HEHTpaNbHbIE, HETATHBHBIC U MTOJOKUTEIBHBIE.
d) Ilpenckasars pa3Mep 3apaOOTHOI MIATHI CIEIUAINCTA MO ONPE/ICICHHBIM apaMeTpaM.
e) PasmennTs n300pakeHNs HA COAEpIKAILIUE U HE COEPIKallie OTKPHITHINA OrOHb.

3amanue 20
Kakoe 3HaueHne MOXKET MMETh B3BEIICHHAs! CyMMa BXOJOB HeipoHa (10 UCTIONb30BaHHs aKTUBAIIMOHHON (YHKIINH)

a) [-1,1]

b) [0,1]
¢ (-1,1)
d) (- o0,+ o)

2.2. TunoBble 3a1aHUA 1J151 OLIEHKH HABLIKOBOT'0 00Pa30BaTeIbHOIO pe3yjibTaTa

[IpoBepsieMbliii 06pa30BaTENbHBIN PE3yNbTaT:

Kon un HanmeHnoBanmue
WHJIMKATOpa JOCTHIKEHUS OO0pa3oBaTeNbHbIN PE3yJIbTAT
KOMITETEHITNH

OIIK-10.3: Ucnone3yer MeToasl | OOydaroniuiicst ymeer:

HUCKYCCTBEHHOI'O MHTEJUIEKTa arperupoBarh JlaHHbIe cpeacTBamu Python; BHIIONHATE GUILTPALUIO JAHHBIX CPEICTBAMU
(MammHHOTO 00YYEeHHUs ) U Python; HacTpanBaTh Bec HEWpOHHA; BEIOMPATH THIT KITACCH(PHUKATOPA B 3aBUCMOCTHU OT

aHanM3a OOJBIINX JAHHBIX JUIS MTOCTABJICHHOW 3a/1a4y; BU3yalIM3UPOBATh JAHHBIEC CpelicTBaMu OubnnoTek pandas, seaborn,
petIeHns IPUKIaIHBIX 33724 matplotlib; BEIMOTHATE MHOTOKIACCOBYIO KiIacCH(pUKAIMIO MeTogaMu onbmmoreku sklearn;

CTPOUTD JIEPEBbsI PEUICHUH U BBIIOJIHSITH 110 HUM IPEACKa3aHHuE.

3ananue 21

Otkpoiite Jupter notebook, cosmaiite Qaiin lab2 <pama damumms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoakmrouunrte
6ubnroTekn numpy 1 pandas u npouture naHHble U3 daitna StudentsPerformance.csv B naragpeiim sp.

[MoxyuuTe pacnpeneneHne YUCIOBBIX BEJIMYKH JaTadpeiiMa Sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yalu3alun Oubianorexu pandas.
Wmnoprupyiite 6ubnmoreky Seaborn. Hcmonb3yss wuHTepdeiic s MOArOHKM PErpeCCHOHHBIX MOJENeH K  YCIOBHBIM
MOAMHOKeCTBaM Habopa JaHHBIX BEIBEAUTE rpaduK ycrieBaeMOCTH 110 MaTeMaTHKE U YTCHHUIO ¢ pa3eIeHHEM IO MOy .

Baganue 22

3arpy3ure Moy Onbnrorek numpay u matplotlib, a Taxske Momynu Oudanoreku Scikit-learn, HeoOxoaUMBIE 1715 paOOTHI ¢ IPEBOM
pemenuii. 13 sklearn.datasets parpysute TecToBbIi Habop iris. M3yuure cTpykTypy moiydeHHOTo Habopa qaHHbIX. B Habope 150
9K3eMIISIpoB ("CTPOK" B MPHUBBIYHON HaM TEPMHHOJOTWH). KakaoMy 3K3eMIUIIPY COOTBETCTBYET UYETHIpE YMCIIOBBIX arpudyTa
(JUTMHA YalenTCcTHKA B CM; IIUPUHA YalleIUCTHKA B CM; JUTWHA JIETIECTKa B CM; IIMPHHA JIeTiecTKa B M) U kiace (‘'setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIA HAOOp MO3BOJISET PELINTh 33J1a4y KiacCcH(UKAIMU, OTHECEHHs pacTeHHs "UpUC" MCXOJs W3 IIUPHHEI




JITIECTKOB, JUIMHBI YalIEJINCTHKA U T.JI. K OJTHOMY M3 Tpex KiaccoB. Co3naiite nemoHcTparuBHbld Decision Tree knaccudukarop,
UCIIONB3Ysl OAHOMMEHHBIN Kiacc n3 OmbOnmorexu sklearn m coxpanure ero B mepemenHyro dt. Jlns pasjgeneHusi MHOXKECTBA Ha
TECTOBOE W TPEHUPOBOYHOE HCIOJIB3yiTe Merox train test split. OToOpa3ure MOMy4EHHOE JEpeBO pelleHud rpadUuecKH,
HCTONB3yHTe MeTo plot_tree

3aganue 23

3arpy3uTe IaHHBIE 3 BCTpoeHHOTO Habopa load digits. JlanHbIe ipencTaBisioT coboit Habop u3 1797 pyKonuCcHBIX N300pakeHUH
mudp pazmepamu 8 Ha 8. Kaxkqas kapTHHKa MpecTaBlIeHa MacCUBOM M3 64 3HaUeHMH [BETa /U KOKIOH sSUEHKH N300paskeHusI.
OOyuuTe AepeBo pelIeHU U MOy4nTe MpeJcka3aHie Ha TECTOBOM BhIOOpKe. Busyanusupyiite nmpeackazaHue, yKaknTe TOUHOCTh
JUIS TIOJTy9EHHOTO JiepeBa.

3aganue 24.

3arpy3uTe BCTpOCHHEIH Habop boston.

Habop marHBIX boston mpencrasisieT co0oit coBaps ¢ krouamu data, target, feature names u DESCR. Kiroay data cootBeTcTBYeT
MacCHB CITHCKOB:

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

B kaxmoii ctpouke 13 yncnoBbix 3HaueHUH. Baia 3aaua HaiiTH onrcanue Kax0ro u3 Hux. Tak nepsoe 3HaueHue (6.3200e-03 wnu
0.00632) 310 YpOBEHH MPECTYITHOCTH HA JYIIYy HacEeIeHUsI.

IMocTpoiiTe nepeBO pelIeHUH, MPEICKa3bIBAIONIEE CTOMMOCTD KISl IT0 MMEIOIIMMCSI JaHHBIM. OOpaTiTe BHUMaHHE, CTOMMOCTh
JKITBS - BETIMIUHA HEeTIpephIBHAS, U NepeBo kiaccudukarmu DecisionTreeClassifier Ham He mogoraér. st mpenckazanus 3SHAYCHUS
1eneBoi PyHKIMH HYXKHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[TepeGepuTe Bce nepeBbs HA TaHHBIX boston MO CIIeIyIONINM MapaMeTpam:

MaKCHMaJlbHas TJTyOuHa - oT 2 10 15 ypoBHeit

MHUHHAMAJIbHOE YHCIIO IPO0 [UIs pa3zaeneHus - ot 2 o 10

MUHHMAaJIBHOE YUCIIOo Mpob B ucte - oT 1 1o 10

OTo0pa3urte Jydllye napaMeTphl U JIydilee IepeBo.

3amanne 25.

3arpy3uTe BCTpOCHHEIH Habop boston.

Uzyunte ocranpHble aTpuOYTH Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu U MakCHMaTbHON
riryOnHON paBHOM 5 ypoBHSIM aus naHHbIX digits load().

OOyuuTe MoJTy4eHHYI0 MoJielb. BeimonuuTe npeackaszanue. [locunTaiite TOUHOCTS (score) Juis Jieca.

VYKaKUTEe TpU CaMbIX BaXKHBIX MapaMeTpa jsi JIEPeBbEB PEIICHUII B CO3JaHHOM JieCy, HMCHONB3Ys, HalpUMep, aTpuOyT
feature importances_.

OIIK-10.3: Ucnomp3yer metomsl | OOyuarommiics BJaaeeT:

HCKYCCTBEHHOT'O uHTENNeKTa | HaBplkaMu MOCTPOCHUS AePeBa PEILCHUI.

(MaIMHHOTO o0y4eHust) u | HaBblkamu peanu3zanuu anroputMa ciydaiinoro jeca (Random forest)
aHanmM3a OONBIIMX JAAHHBIX 178 | HaBbikaMu HanucaHusi HEAPOHHBIX CETEN.

pelIeHHs MPUKIAJHBIX 3339 Hagbikamu 00yYeHHs MOJIEIIH.

3aganue 26

3arpy3uTe naHHBIE W3 BCTpoeHHoro Habopa load digits. Cozmaiite KimacCHpHUKATOp, CO CISAYIOIMIUMH IapaMeTpaMH JepeBa:
MaKCHMaJIbHas TIyOnHa - 5 ypoBHEW, MUHIMAJIFHOE YHCIIO OOBEKTOB B JIUCTE - 4.

PaznenuTe mosy4eHHbIE JaHHBIE HA TPESHUPOBOUYHBIN M TECTOBBIH HAOOpPHI MaHHBIX, 75% m 25% coorBercTBeHHO. IIpenckaxkure
KJIacChl, K KOTOPBIM ITPHHAJUIEKAT JaHHBIE U3 TECTOBOW BHIOOPKH, COXPaHUTE Pe3ysIbTaT MpeAcKa3aHuii B epeMeHHyto predicted.

3aganue 27

3arpy3uTe BCTpPOSHHBIH Habop boston.

Habop manubx boston mpencrasisieT coboit cnoBaps ¢ krrouamu data, target, feature names u DESCR. Kirouy data cootBeTcTBYeT
MAacCHB CITHCKOB:

Hcnonp3ys anroput™ cnyvaiiasiii nec (random forest) Coznaiite momens RandomForestClassifier ¢ 20 gepeBbsiMu 1 MaKCUMaITBHON
rITyOMHON paBHOW 5 ypoBHSM Ui NaHHBIX. OOy4nTe IONydeHHYIO Mojenb. Brimonnure mpeackazanue. Ilocuuraiite TOUHOCTH
(score) mns neca

3ananue 28

Wmnoprupyiite Hatop nanueix Fashion MNIST (nanubeie 6ubnunorekn keras), comepxammii 70 000 m300paskeHUil 2IEMEHTOB
OJIeXKIIBI B TPAJIAIIHSIX CEPOro, B pa3perieHnH 28x28 nMuKcenen. i pouTUTe JaHHbIe/

PaznenmTe HabOp Ha TPEHUPOBOYHBIN M TECTOBBIH B mporoprm 85/15.

Busyanusupyiite nepBble JecsaTh 00BbEKTOB U3 TPEHHPOBOYHOTO Habopa.

[MocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOTHOTO, CKPHITOTO M BBIXO/IHOTO..

3ananue 29

Ckauaiite nanusbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [y ckaunBaHusT HCOOXOUMO IPONTH TIPOIICLYPY
perucrpaiuu. Pacnakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOUM MPOEKTOM.

B xaranore train co3faiite nBe nanku cat u dog. PasunecnTe m300pakeHns U3 KaTajora train mo BHOBb CO3JJaHHBIM ITarrkaM. Ber MoxkeT
caenath 3710 BpyuHyto (0 6aymioB) mnm nporpamMmHo (1 6amr) ucmons3ys MeTos! sa3b1ka Python. Bam monago6utcst OnbimoTexa os u




METOJIBI CTPOK.
CrenepupyiiTe naTaceTa U3 U300pakeHHi UCIob3ys MeTos oubnroreku keras ImageDataGenerator.

C nomomnrsio merona flow from directory co3maiite reHepaTop JaHHBIX HAa OCHOBE H300paKCHUI M3 KaTajiora.

HUccnenyiiTe nomy4eHHBIN TeHepaTop. BeBenuTe Ha 9kpaH, u3ydute Gopmy.

[IpoBeante obpaTHYIO oneparnio. Busyammsnpyiite nepBbie MATh 00BEKTOB U3 TMOIYYeHHOT0 Habopa TaHHBIX.

Pacmermure nMerommecs: JaHHBIC HA TpHU Habopa (train,test,validation), Mo McTONB3yiiTe TaHHBIC M3 apX¥Ba test, MIOATOTOBHUB MX
COOTBETCTBYIOLINM 00pa3oM.

CaMOCTOSATENEHO CO3/IaliTe U 00YYHTE HEUPOHHYIO CETh IS Pa3IMUCHHS KOIIEK U co0ak (110 mMpuUMepy J1abopaTopHOH S5, 4acTb 2).
JlobGeiiTech TOYHOCTH MOJICIIH Ha BaIHIAIIMOHHON BEIOOpKE He Huxke 80%

3amanue 30

Peanmsyiite xmacc Neuron OCyIIECTBIAIONMHA BhITOMHeHWE (QyHKIMH =x1*wl+x2*w2 +... +xnwn+b (1), Toe x — 3HaUeHU,
MOIaHHBIE HA BXOJ, W - Beca BXOJOB, a b - cMenieHne. B kauecTBe QyHKIIMN aKTUBALIMN HCHOJIB3YHTE CHTMOUY. Y OeIUTeCh, 9TO
CO3JaHHBIN BaMU HEWPOH paboTaeT. I 3TOro CaMOCTOATEIBHO 3aaiiTe Beca M CMELICHHS U 3HAUCHUSI BXOJIOB H IIPOBEPHTE OTBET.
Cobepure U3 HEWPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIIYIO M3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 9TO JF000H CI10# MEXTy BXOJHBIM (IIEPBBIM) CJIOEM CETH M BBIXOIHBIM (T10cae HUM ). CKPBITBIX CJIOEB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BONPOCOB VISl MOATOTOBKH 00y4AKOIIMXCH K MPOMEKYTOYHOM aTTecTalun

UckyccTBennsiit uaTemekT. OcHoBHBIC ToHsTHS .
MarmHaOoe 00yUueHue.
I'mybGoxoe oOyuenue.
OO0ydenue ¢ yunreneM U 0e3 yauTes.
OCHOBHBIE IOHATHS aHATIHW3a JaHHbIX. JlaHHbBIE, MO/IeNIb, 00pPaObOTKa JaHHBIX.
MeTo1010THYECKHE TPUHIUITEL AHATIHU3bI JJAHHBIX.
Lenn, aTansl, METOIB M TEXHUKH aHAIN3a JAaHHBIX.
OupTparys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus naHHBIX.

. Bmsyanmuzanus nanasix B Phyton.

. Bmsyammsanus B Pandas.

. bubmmotexn Seaborn u Matplotlib

. Pematomue nepeBbsi: OCHOBHBIEC TIOHSTHSI.

3amava KinaccuuKanuy.

. Jepesbs pemenuil. OCHOBHBIE TapaMeTPHI IEpeBa.

JlepeBo peleHuit B 3a1a41 PETPECCHH.

Merton 6mmkaifiux cocenei.

Konnenmus ciydaifHoro Jsieca.

CryyaifHast BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.

. YcpeaHeHne NporHo30B.

. IIpobGiema mepeoOyueHmMs.

Turer ommboK: true negative, false positive.

. Metpuku xauectBa Mmozenu: Precision, Recall, F1 score.

TectupoBanue ROC AUC.

HelipoHHsle ceTu.

HckyccTBEHHBIE HEMPOHBI.

DYHKIMM aKTUBALMM HEHPOHA.

. IlepuenTpos.

OO0y4eHue HelipoHa.

. I'paguenTHBI cIycK.

. [pobneHue mara npy rpalueHTHOM CITYCKeE.

CroxacTudecKkuil TpalueHTHBIN CITYCK.

MeTto HauCKOpEHIIEro CIIyCKa.

. Heiliponnas ceTs.

OmHoCIIoMHAsT MOJIEIb.

CBepTovHbIC HEHPOHHBIE CETH.

CBEPTOUHBII CIIOMH, CITOH TOJBBIOOPKH, MTOTHOCBSAZHBINA CIIOMH.

. Lenesas ¢pyHKIms.

3aga4m pacrio3HaBaHHUs 00pa3oB.

Knaccugukarus 00beKTOB.

[Touck nzobpakenus mo oopasiy.
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3. Meroau4eckue MaTepHabl, ONpee/IsIoNue NPoueypy H KpUTePHH OLeHUBAHHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHLMIi IPH NPOBeeHNH MPOMEKYTOYHOM aTTecTAlNU

Kputepun ¢popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUM

- OIICHKa «OTJMYHO» BBICTAaBIIIECTCA OOydarolEeMyCs, €CJIM KOJMYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot ob1ero o6bEMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «XOPOII0» BBICTABIISIETCS 00yUaIOLEMYCsl, €CJIM KOJTMUECTBO MTPaBUIIbHBIX OTBETOB Ha BOIIPOCHI
— 89 —76% ot o0rmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKAa «Y/AOBJIETBOPHMTEJBHO» BBICTABIIAETCS OOydYarolleMycsi, €CIM KOJMYECTBO IPaBUIIbHBIX
OTBETOB Ha TeCTOBbIe BONPOChl —75—-60 % oT o61ero o6bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKa «HEeY/AOBJIETBOPUTEJbHO» BBICTABISCTCS OOYyYarolIeMycCs, €ClIM KOJIHYECTBO IPaBUIIbHBIX
oTBeTOB — MeHee 60% ot o011ero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun (popMupoBaHus o11eHOK N0 Pe3y/1bTATAM BbINOJTHEHUS 3a1aHU I

«OTJIMYHO» — CTaBUTCS 32 pabOTY, BHIITOJHEHHYIO MTOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopowmo» — cTaBUTCA 3a pabOTy, BBHIOJHEHHYIO MOJTHOCTHIO, HO IIPU HAJIMYUU B HEW He Oosee 0lHOM
Herpy0Ooi omMOKY U OTHOTO HejloueTa, He 0oJiee TpexX HeJJ0YETOB.

«Y10BJIETBOPUTEIBLHO» — CTABHUTCS 32 pabOTy, €ciii 00ydJaIONIMIACs IPaBUIHHO BBHITOIHIII HE MeHee 2/3
Bceil paboThI MM JTOMYCTUI He Oosiee oHON IpyOoii OomMOKM U JIByX HEI0YeTOB, He Oojiee 0HOM rpy0oil u
OJIHOM HerpyOoi olnOKu, He OoJiee TpeX HErpyObIX OMKUOOK, OAHON HErpyOoil OIMOKH U ABYX HEJIOUETOB.

«Heyn0BJ1eTBOPUTEJIBHO» — CTAaBUTCS 32 pabOTy, €CIIM YUCIIO OMIMOOK M HEI0OUETOB MPEBBICUIIO HOPMY
JUISL OLICHKH «YAOBJIETBOPUTEIILHO» WM NMPABUIILHO BHIMOJIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- 2pybOvle owubKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPASU], HOPM, HE3HAHUe NPUEeMO8 peuleHust 3a0ady;
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HeMOUHOCMU POPMYIUPOBOK, ONpedeNeHUll; HePAYUOHAILHBIL 8bIO0P X00A PeuleHUsl.

- He0ouembl: HepayUOHANbHbLE NPUEMbL 8bINOHEHUs 3A0aHUS, OMOeNbHble NOZPEUWHOCU 8 POPMYTUPOSKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUS.

Kpurepun (popMupoBaHusi OLIEHOK 10 324€eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3/I€JIOB MPOrpaMMbl H3Y4aeMOIo Kypca: ero
0a30BbIX MOHATHH W (QYHIAMEHTAJIBHBIX MPOOJieM; MPUOOpen HEeoOXOAMMbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI IPAKTUUECKOIO IPUMEHEHHUS MMOJIyYEHHbBIX 3HAHUN, HE TONYCTUI (PaKTUYECKUX OIINOOK MpHU OTBETE,
JOCTAaTOYHO IIOCJIEOBATEIbHO U JIOTMYHO M3JaraeT TEOPETUYECKUM MaTepuall, JOIyCKas JIMILb
HE3HAYNUTEIIbHBIE HAPYLIECHUS IIOCIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPBIE HETOYHOCTH.

«He3a4uTeH0» — BBICTABISAETCS B TOM Cllyyae, KOTJa CTYACHT JeMOHCTPUPYET (parMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOro Kypca: ero 6a3oBbIX MOHATUHN U yHIaMEHTAJIbHBIX podaeM. Y
9K3aMEHYEMOTro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJIUTUYECKOMY MBIIUICHHUIO, HUMEIOTCS
3aTpy/IHEHUS B U3JIO)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JAOIYIIEHbI rpyObie
OIMOKM M HE3HaHWE TEPMMHOJIOTHH, OTKa3 OTBEYATh HA JIOMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HEOO0XO0UMO IS MTOJIy4YEHHUS MOJIOKUTEIbHON OLIEHKH.
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