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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaAMMBI.

®DopMBbI TPOMEKYTOUYHOM aTTecTaluu: 3a4€T, / CEMECTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Kox mannkaTopa qOCTIDKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIecTBISTh KPUTHIECKUIT aHaIu3 MPOOIEMHBIX CUTYalui Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

VYK-1.3: BeipabateiBaer
CTpaTeruio ACUCTBUN ISt
pelIeHrs MPUKIAaIHbIX 3a1a4,
HCIIOJIBb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOT'O MUHTEIIEKTA

OIIK-10.2: Ucnonp3yeT
OCHOBHBIC METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O HHTEIUICKTA JUIs
pEIICHHUS THIIOBBIX 3a1a4

OIIK-10: CriocobeH ¢popMyIHpOBaTh U PelIaTh HAYYHO-TEXHUICCKHE 3a/1a9l B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJbTaTaMHU O0CBOEHHS 00pa30BaTeIbHOI POrpaMMbl

Ko/ 1 HanMeHOBaHHE HHANKATOPA OrueHouHbIE
Pe3ynbTarhl 00y4eHus 10 AUCIUILTHHE
JIOCTHIKEHUS. KOMITETEHIIMH MaTepHUabl
YK-1.3: BripabatbiBaeT ctpateruto | OOyyaromuiicst 3HaeT:
ACUCTBUM IS PCIICHIS NPUKITANHBIX 3a/aq, | - gpaccupukaudi — 3a4ad, pellaeMblXx — MeToAamu | Bompocsl (Nel -
MCTIONE3YSl  TEXHONOIMH  HCKYCCTBEHHOTO | piekyCCTREHHOTO HHTETEKTA; Nel0)

HHTCIICKTa -METPHUKH OILIEHKH KaueCTBa MOJIENEH U aJIrOPUTMOB;

OO0yJaronuiics yMeeT:

BBIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKHM KadectBa | 3ajmanus 7-10

MOJCJIHN U AJITOpUTMA.

OO6yyarouuiicst BiajeeT:

HaBbIKaMH OIICHKH Ka4€CTBa pa6OTBI aJropurMa B 3aavdax 3aZ[aHI/I$I 7-10

KJIacCH(MKAIIMU M PETPECCHH.

OI1K-10.2: Hcnosp3yeT OCHOBHBIE METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTA
JUISL PEIICHUS TUTIOBBIX 33124

OOyyaronuiics 3HaeT:

- OCHOBHBIE METOJIbl MAIIMHHOTO O00y4YeHMs, MPOIECCHl U
CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelICHUH B
obsactu mpodecCHOHATBHON AEATEIBHOCTH;

- KOMIUIEKC TEXHOJIOTHUECKUX PEIICHUH, UMUTUPYIOIIUI
KOTHUTHBHBIE (YHKIMH YeJOBEKa M MO3BOJISIONMHA NpH
BBINOJIHEHUH 3334 JOCTUraTh Pe3yNbTaThl, CONOCTaBUMBIE
C  pe3ylbTaTaMU  HUHTEJIEKTYalbHOM  JESITEIbHOCTH
4eJI0BEKa;

Bomnpocsl
Ne20)

(Nell -

OO0yJaroumiicss yMeeT:

- arperupoBatb, (UIbTpOBaTh, HacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaToOpPHI, KJIacCHU(HUIMPOBATH,
BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUIl C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJIsI PELICHHS
HayYHO-TEXHUYECKHX 3aJ7a4d B 00IaCTH MpodecCHOHaTBHON
JIeITeIbHOCTH; HaBbIKAMHM HANHMCaHWs HEHPOHHBIX ceTel
JUISL pELIeHUs] HAyYHO-TEXHUYECKHX 3314 B 00J1aCTH cBOEH
npodeccHoHABHOM e TeIbHOCTH;

- HaBbIKAMH OOYy4YEeHHS MOJAENH C HCIIOJIb30BaHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA.

3amanus
Ne25)

(Ne21 -

OOyyaronuics BJaaeer:

Samanus (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAyYHO-TEXHMYECCKMX  3ama4y B o0macT  CBOeW
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 CICAYIONINX (HOpM:
1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/IaHUii;
2) BeinoaHenue 3aaanni B DMMOC CamI YIIC.

[TpomexyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (hopM:
1) cobecenoBanue;
2) soinonHenue 3aganuit B YM1OC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapaKTePU3yOINX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEeH N i

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 33)13HI/IH) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOpA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBareNbHbII pe3ysbTaT

VYK-1.3: BrpabateiBaet crpareruto | OOydJarommiics 3HAET:

€)

,I[eﬁCTBPIﬁ JJIA peH.IeHI/Iﬂ - K}'IaCCVId)MKaLI,MIO 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJ‘ILSYSI -MeTPUKUN OUEHKHN KayeCTBa mogenen N anroputmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

MarmuaHoe 00yueHHe —

a) crenuaIu3UpOBAaHHOE MPOrPAMMHOE pelreHue (Hid Habop PelIeHH i), KOTOpOe BKITIOYAET B ce0st Bce MHCTPYMEHTHI IS
W3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynmuposka o0bexToB (HabmoaeHuii, COOBITHIT) HA OCHOBEAHHBIX, OMHMCHIBAIOIINX CBOMCTBA 00HEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEICTABISAET CO00H yueOHbI MpUMep, COePIKAIIUI 3aIaHHbINA BXOHOH HAOOP
JTAaHHBIX, H COOTBETCTBYIOIMI €My NPaBIIIEHBIA BEIXOJHOH pe3yIbTaT
d) mnoapa3szmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYalOIUi METOJbI MOCTPOCHHS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCsl Ha
JTAaHHBIX
3aganue 2
Cpenu npeIoKeHHBIX 3314 MAIIMHHOTO O0YUeHHUS YKQXKUTE 33/1a41 PErpeccun
a) Tlowck HeraTHBHBIX OT3BIBOB Ha (DIJIBM HA CAliTe KHHOKOMITAHUH
b) Aunropurm ¢unbpTpanuu cama
¢) Tlpezackasanue cpoka OKyMaeMOCTH MPOEKTA
d) TIIpeackaszaHue pIHOYHOUW CTOMMOCTH KBAPTHPHI
e) Tlouck MOIIEHHMYECKUX TPAH3AKIIU
3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3anmanve 4
Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn 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"")

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

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OIIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJIENH SBJISICTCS MPEeACKa3aHue CIy4aHoOro JAepeBa
b) TlapameTpsl st Kakmoro aepeBa (ITyOHHA, MUHIMATIBHOE YHCIIO0 0OPAa3IoB B JINCTE U T.1I.) BLIOUPAIOTCS CITyIaitHo
€) Kaxmoe nepeso B jecy mojydaer Ciy9daifHbli MoqHA00p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CAyYaiHBIM 00pasoM
e) IlpenckasaHue MOIEIH - YCPEIHEHHBIC IPEICKa3aHIs ICPEBHEB

3anganue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHMMAJILHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBe4aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiCHIs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpPHBIC YTBEP)KACHUS O BIMSHHUYU MapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yewm menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIUS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHre min_samples _leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHSA K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kakoit kimaccudukatop He0OX0IMMO HCIIOIB30BATH IS PEICKA3aHusl pasMepa 0JJOOPEHHOTO KPEIUTA 110 3aIaHHBIM mapaMerpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh HcionB30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTe BEPHBIC YTBEPIKACHUS O ACPEBbAX PEIICHHI.
a) YeM MEeHbIlie CBOUCTBO gini, TeM OJJHOPO/IHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mnapamertp gini, BO BCEX JIUCTHSAX IOJKEH UMETh OJIMHAKOBbIC 3HAUCHUS

OIIK-2.3: Hcmoms3yer ocHOBHBIE | OOyyarommuiics 3HaeT:

METO/IbI u TEXHOJIOTUH | - OCHOBHBIE METOJbI MAIIMHHOTO O0Y4EHHs, MPOLECCHl 1 CEPBUCHI 10 00padOTKE AaHHBIX U

UCKYCCTBEHHOIO HMHTEUIEKTa JJId | BhIpaOOTKE peleHUH B 00J1acTH NPO(ecCUOHAIbHON NeATeIbHOCTY;

PpCUICHUS TUIIOBBIX 3aJa4 - KOMILJICKC TeXHOJOTHYCSCKUX PEIICHHH, IMUTHPYIOIHA KOTHUTUBHBIC (PYHKIIUH YETIOBEKA U

pe3ynbTaTaMu MHTEIJICKTYaJIbHOU JAeSITeIbHOCTH YEeJIOBEKA,

3amanwe 11
OTMeThTe BepHBIE YTBEPIKICHHS O CITyIaliHOM Jiece
a) dem OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEINYMUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM AJIsL PEIICHUS 3a1a4 KJIacCupUKAMU

3ananue 12

OTMeThTe BepHBIE YTBEP)KICHHS
a) RandomizedSearchCV Haxoaut aydInyt KOMOHHAIINIO TAPAMETPOB JUIS IePEeBa PEIICHHI
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV

HO3BOHHIOIHHﬁ Ipyu  BBINOJHCHUM 3aJlad JOCTUTraTb PE3YJIbTaTbl, COIOCTABUMBIC C

€) GridSearchCV HaxomuT Jydiyr0 KOMOHHAIMIO ITapaMETPOB s JEpPeBa, W3 TeX 3HAYEHHM HapaMeTpoB, YTO OBLIA

Iepeaanbl
d) RandomizedSearchCV naer Gosee TouHoe npeackasanue, yeM GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCupuKarum:
a) paszgenutsb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aJaHHBIM ITapaMeTpam
C) paszenuth rpubbl Ha ChEeI0OHBIE U ATOBUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kauecTBe nepeMeHHBIX I 00yUIEHHUsI AepeBa MOTYT ObITh UCIIOJIB30BAHbI KAK KOJIHYCCTBEHHbIE, TAK M KATErOPHAIbHbIC
NPU3HAKA
b) epeBbs periennit MOTYT peliaTh 3aaa4y KiacCHHKAMU ¢ TPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnblne 3HayeHue min_samples leaf Tem Tounee OyayT nmpeacka3aHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm menbine 3HayeHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOI BBIOOpKE

3aganue 15
Ob6yuaromias Berbopka (X_text, y_test) ato —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUIECHHOTO JepeBa PeIIeHuMi
C) BrIOopKa, Mo KOTOPO# OCYIIECTBIAETCS BEIOOP HAMIYUIIICH MOIEITH M3 MHOKECTBA MOIEIICH
d) MHOXeCTBO LeNeBbIX 3HAYCHUH I TAaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHNN HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HUIAa MEeXy 3HAUEHUSIMU METPUK Ha TPEHUPOBOYHOM U TECTOBOM BHIOOpKax. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogenb nepeobyyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIPECICHHS B TPCHUPOBOYHOMN

€) Mogaenp Heo000yUYeHA

d) Mogeip uneanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyio)xKeHHbIX KOMOMHAIN HE BBI30BYT OMINOKY?
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[1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MEepBhIX CTPOK maTadpaiimMa data (MHAEKCHI MOCISIOBATEILHOCTS Yicea oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B xakux ClIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4YaTas (byHKHI/ISI aKTI/IBaL[I/II/I?
a) OmnpenenuThb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy M3 TpeX KIaccoB (setosa, vercicolor, verginica) oTHocUTCSs UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpemckasaTh pa3sMep 3apabOTHOM MIIATHI CIIEMUATACTA 110 ONPEEIEHHBIM ITapaMETPaM.
e) Pasgenuts n300paxkeHus Ha COJIEPIKAIIE U HE COJCPIKAIIUE OTKPBITHIH OTOHb.

3amanue 20
Kakoe 3HaueHIEe MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHpOHA (10 MCIIOIb30BaHUS aKTUBAIIMOHHOHN ()YHKITUH)
a) [-1.1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN PE3yNIbTAT:




KOIL 1 HAMMCHOBAHUC

HHIUKATOpa JOCTHIKEHHS O0pazoBartesbHbIA pe3ysbTaT
KOMIIETEHIIUU
OI1K-2.3: Ucnombs3yeT ocHOBHBIE | OOyJaromuiics ymeer:
METOBI X TEXHOJIOT MM - arperupoBaTh, (GUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATh KIACCH(UKATOPHI,
HCKYCCTBEHHOTO MHTEIUIEKTA JUIS | KIacCU(UIMPOBATh, BU3yaIHM3UPOBATh NaHHBIE, CTPOUTH JEPEBbS PEIICHHI C
pelLlIeHNs TUIIOBBIX 3a1a4 HCIIOIB30BAHUEM SI3BIKOB BBICOKOI'O YPOBHS IJI PELICHUS HAYYHO-TEXHUYECKHUX 3a1a4 B

00acTi npoheCCHOHAIIBHOMN IEATCIBHOCTH;

3aganue 21

Otkpoiite Jupter notebook, cosmaiire daiin lab2 <ama dammwms>.ipyng (uanpumep, lab2 tiuzhna.ipynb), noxxmrounrte
6ubmmoTexkn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4aunTe pacnpeneneHne YUCIOBBIX BEIUYMH AaTadperiMa Sp UCroib3ysl 0a30Bble METOIbI BU3yanu3aluu OuOnuoTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
HOAMHOXECTBaM HaOopa JaHHBIX BEIBEIUTE IPaUK yCIEeBACMOCTH 110 MaTEMaTHKE M YTCHHUIO C Pa3IeIeHUEM I10 MOIy.

3amanue 22

3arpys3ure Moaynu 6ubnrorek numpay 1 matplotlib, a Taxxe moxymu 6udarorexu Scikit-learn, HeoOxoauMBbIe IS pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBslii Ha0Op iris. M3y4aure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B HaGope 150
9K3eMIUTSIpoB ("'CTPOK" B MPUBBIYHOI HAM TEPMHUHONOTHH). KakI0My SK3eMIUIPY COOTBETCTBYET YETHIPE YHCIOBBIX arpubyTa
(MHa yalenTMcTUKa B CM; IIMPHHA YaIIeIMCTHKA B CM; JUTHHA JIETIECTKA B CM; [IIMPUHA JIeIeCTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJSIET PELIMTh 3a7ady KJIACCU(HUKALUMH, OTHECEHUS PACTeHUs "MpHC" MCXOAs M3 HIMPUHBI
JICTIECTKOB, JIJIMHBI YalICIUCTHKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosmaiite nemoncTpaTuBHbIM Decision Tree knmaccugukatop,
UCIIONB3Ysl OMHOMMEHHBIH Kiacc w3 O6ubimoteku sklearn u coxpanute ero B mepemennyro dt. s pasmeneHHs MHOXECTBA Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3yiTe MeTox train test split. OToOpasuTe mNoONydYeHHOE AEPEBO pELICHUIl rpauyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpys3urte JaHHBIE W3 BCTpOeHHOTO Habopa load digits. JlaHHBIe mpencTaBisroT coboit Habop u3 1797 pyKomMCHBIX N300paKeHHH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I Ka)XIOW STYCHKH M300paKCHUS.
OOyunTe nepeBo peUICHUH U MOIyINTE MIPEACKa3aHue Ha TeCTOBOI BhIOOpKe. Busyanmsupyiite npeackazaHue, yKaxuTe TOUHOCTb
JULS TIOJTydEHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop gannbix boston npezacrasiser codoii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MaCCHB CITFICKOB:

{'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 uncioBrIx 3HaueHMA. Bamma 3amaua HaliTi onmucanre Kakaoro u3 Hux. Tak nepBoe 3HaueHwne (6.3200e-03 wmu
0.00632) 310 ypOBEHb MPECTYMHOCTH Ha TYITy HACEICHUS.

IoctpoiiTe nepeBo pemieHwid, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIBS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKHIIBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. st npeacka3anus 3HAUYCHHS
1eNeBoii (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha TaHHBIX bOSton IO CIIEAYIOLUIMM ITapaMeTpaM:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHei

MUHHMMAJIBHOE YHCII0 P00 AJs pasaeneHus - ot 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpo0 B ucte - oT 1 10 10

OT00pasuTe TydIue mapaMeTpsl U JIydlee 1epeBo.

3aganue 25.

3arpys3urte BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl Kinaccudukaropa. Coznmaiire mogens RandomForestClassifier ¢ 15 nepeBbsiMu M MakcHMaiIbHOM
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4CHHYIO MOJIeih. BrimoHNTe npeackazanue. [locauralite TOYHOCTH (score) ISt Jieca.

YKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa IS JEPEBbEB pEIICHHH B CO3JMaHHOM JieCy, HCIIONB3YS, HampuMmep, aTrpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommuiics BJIajieeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen 1A pEUHICHUSA HAYYHO-TCXHUYCCKHUX 3adad B
pelreHus  MPHMKIAAHBIX  33/1a4, | 00JacTH cBoeil Mpo(hecCHOHAILHON eI TebHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBbIKAMH OOY4YEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJICKTA.

-HaBBIKAMH OLICHKH KayecTBa pabOThl aJITOPUTMa B 33/1a4aX KIaCCU(PUKALIMN U PErPECCHH.
OIIK-2.3: Ucnonb3yeT OCHOBHEIE
METOBI u TEXHOJIOTUH
HCKYCCTBEHHOTO WHTEIUICKTA JUIs
pELICHUsI THIIOBBIX 3a/1a4




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noAroToBuTebHble Kypcbl (test_preparation_course == None), Ho Habpanu xota 6bl N0 ogHOMY M3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsysa metoa Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMM 06yYatowmxca, HabpasLLMX B CyMMe 3a TpU
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxKuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLLUEHU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNONb3yNTe MeToZ,
plot_tree. BbiInonHUTE NpeAcKa3aHWe OTHOCUTE/IbHO KAaCCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LWMPUHa NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AEPEBO PELLEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMAIbHOE KOJIMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A paspeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEePEeBO pelleHul rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npeackasaHMe OTHOCUMTE/IbHO KAcCoB, K KOTOPbIM NPUHAA/NeKaT AaHHble U3
TECToBOM BbIBOPKY.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TeCcToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamu. BoinonHuTe npeacKasaHme
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogmumble ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBbii Habop iris. Co3gaitTe M 0byunuTe mopenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepesbes - 7. BbinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIBOPKU. MocumTaiiTe TOYHOCTL (accuracy) Ana NosyYeHHON Mmoaenu.
UmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06bEKTOB U3 TPEHNPOBOYHOro Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
MmnopTupyite Habop aaHHbIX load_digits, cogepskawmin 1797 nsobpakeHuit pyKonucHbix umudp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZA AO0/KHbl NOAABATbCA BECA,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:

1

A=——
1+e™
Hanuwwute Knacc Neuron, BbINOAHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZA AO0/KHbl MOAaBaTbCA Beca,
CMelLeHNe, M 3HaYeHNA BXOA0B HeilpoHa. B KayecTBe QyHKLMM aKTUBALMM UCMONb3YNTE TMNepb0oanYeCcKUiA TaHTeHC:

2
than(z) = m -1

0.
1.
12.
13.

RPOooo~NoOR~wWNE

2.3. IlepeyeHb BONPOCOB AJIsl NOATOTOBKH 00y4alOIUXCs K POMEKYTOUYHOM aTTecTAlNu

HckyccrBennslii naTemnekTr. OcHoBHbIe noHsATUs W
MaimHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHue ¢ yunuTteneM U 0e3 YIUTes.

OcHOBHBIE TIOHATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JaHHBIX.
MeTtozmonorniyeckre IPUHIUITEI AaHATTU3BI JaHHBIX.
Ienu, sTamsl, METOIB! M TEXHUKH aHAIN3a JaHHBIX.
OubTpanysi TPYINIUPOBKA U arperarusi JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanseix B Phyton.

Buzyanuzanus B Pandas.

Bubmmoreku Seaborn u Matplotlib

Pemaronye nepeBbsi: OCHOBHBIE OHATHS.




14. 3anmaua kiaccupuUKaIyH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHUH.

17. Meron O6mmKalInX coceei.

18. Konmemnmus cioy4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoOK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOy4eHne HEHWpoHA.

30. I'pagmeHTHSBI CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas ceTs.

35. OpHocnoiiHas MOJETb.

36. CBepTouHbIe HEHPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. MeTtoauyeckue MaTepuaJbl, onpeae/siioliye npoueaIypy 1 KpUTepu OneHUuBaHUA
copMHPOBAHHOCTH KOMIIETEHMIA TPH MPOBeAEHUHU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun ¢popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIIEHKAa «OTJMYHO» BBICTABISIETCS OOYYAIOMEMYCS, €CIIM KOJUYECTBO NPABWIIBHBIX OTBETOB Ha
Bornpockl coctaiser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBHICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJIMYECTBO MPABMIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot oburero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYaromIEMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —/5—60 % oT 06111ero 06bEMa 3a1aHHBIX BOIPOCOB,;

- OILICHKa «HEYI0BJIETBOPUTEJIbHO» BBICTABISECTCA OOYJarOMEMYCs, €CIIH KOJMYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi oleHOK 1O pe3yJibTaTaM BbINOJHEHHUSA 3aJaHUil

«OTIANMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — cTaBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He Oosiee OJIHOM
HerpyOo# oIMOKY M OIHOTO HeJoUeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEJBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi NpaBUJIbHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHI He Oojiee OJHOM rpy0oii OmMOKM U JABYX HEIOYETOB, HE Ooyiee OHOM TrpyOoil u
OJIHO HerpyOolt omnOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCSA 32 pabOTy, €CIM YHCIO OUIMOOK U HEAO0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJICTBOPUTEIHLHOY WJTU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buow owuboxk:

- epybvie owuUOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0ouemvl: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOCPEUHOCU 8 YOPMYIUPOBKE
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.



Kputepun ¢popMupoBaHMs OLIEHOK I10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/elioB MPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; TPHOOpEN HEOOXOIUMbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHBIX 3HaHUH, HE TOMYCTUII (PaKTUIECKUX OIIMOOK MPH OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISIECTCS B TOM ClIydae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOT0 CJIa00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIBHOMY aHAJTUTUYCCKOMY MBIIUICHU IO, HMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUSA U HABBIKHU, OJOIIYIICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.



