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[Ipunoxenne
K pabodeii mporpaMMe JUCIHILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

TEXHOJIOIT'UN UCKYCCTBEHHOI'O HHTEJIVIEKTA

(Haumenosanue OUCYUNTUHBL(MOOYIIS)



Conepxxanue

ITosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenp mpoMEXYTOUHOM aTTeCTalMi — OLICHWBAHHE NMPOMEXKYTOUHBIX M OKOHYATENIbHBIX PEe3yJIbTaTOB
oOydeHUss TIO [AUCHUIUIMHE, OOECHEUYMBAIOIINX JIOCTIDKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS

00pa3oBaTeNbHON MPOrpaMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4€T, 7/ CEMECTp

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

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox mannkaTopa qOCTIDKEHHS

KOMITCTEHIIHU
VYK-1: CriocobeH ocynecTBIsATh KpUTHUECKUIN aHATN3 TPOOJIEMHBIX CUTYallMi HA OCHOBE VK-1.3: BeipabateiBaer
CHUCTEMHOTI'0 IIOJIX0/1a, BEIPAaOaThIBATh CTPATETHIO ACHCTBUIM CTpaTeruto JeicTBuil At

peuicHus NpUKIaaHbIX 3a1a4,
HCTIOJIB3YS TEXHOJIOTUH
HUCKYCCTBEHHOT'O MHTEJIJIEKTA

OIIK-10: CriocobeH penrath mpodeccnoHANbHBIC 330a49H ¢ UCIIOIb30BaHIEM MeToI0B, crtocoboB | OITK-10.2: Mcmoms3yer
U CPEJCTB TONYYCHHUS, XPAaHEHHS H TepepaboTKH HHPOPMALMH; HCIIOIb30BATh OCHOBHBIE METOJIBI U TEXHOJIOTUH
nH(OPMALMOHHBIE U HU(POBBIC TEXHOIOTHHU B IPOYECCHOHATIBHON NS TeIbHOCTH HCKYCCTBEHHOT'O MHTEIUICKTa JUIS

peuicHuA TUIIOBBIX 3ada4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE UHIUKATOPA OLIEHOYHEIE
PesynbraTel 00y4YeHUsI 0 AUCIMILINHE
MOCTHYKEHHUS KOMIIETEHIINHI MaTepHAbI
YK-1.3: BripabartbiBaeT ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM UL PCHICHUA NPUKIAMHBIX 331189, | - knaccudmKaumio 3a4a4, peliaembix METOAaMMU UCKYCCTBEHHOTO Bompocst (Nel -
HCIOJIb3ysl  TEXHOJOTHH  MCKYCCTBEHHOTO | yprennexTa; Nel0)

HHTCJIJIICKTa

-METPUKN OLEeHKUN KaveCTBa Mop,eneﬁ M anropnuTtmos,;

OO6yyaronuiics ymeer:

BbI6paTb NOAXOAALLYIO METPUKY A1A OLEHKM KadectBa mogenu v | 3amanug 7-10
anroputma.

OOyJaroniuiicsi Baajgeer:

HaBblKaMM OLEHKM KadyecTBa paboTbl anroputma B 3agavax | 3amanus 7-10
KnaccuduKaummn n perpeccum.

OI1K-10.2: Mcnosb3yeT OCHOBHBIC METOBI U
TEXHOJOTHH HCKYCCTBEHHOTO HHTEJIEKTA
JUTS PENICHUS TUIIOBBIX 3a/1a4

OO6yuaronuiics 3HaeT: Bonpocst (Nell

- OCHOBHBIE METOJBI MAIIMHHOTO 00ydueHusi, mporecch u | Ne20)
CEpBUCHI TI0 00PabOTKEe MaHHBIX M BBIpAOOTKE pelIeHHH B
o0nacTy NpoQeccCuoHaIbHOHN NeATeNbHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX pPEUIeHUH, WMHUTHPYIOMINI
KOTHUTHBHBIE (YHKIMM 4YeJOBEKa W IO3BOJISIONIMN IpH
BBITIOJTHEHUH 33/1a4 JIOCTUTATh PE3YJIbTaThl, COIIOCTaBUMBbIC
C  pe3yibTaTaMd  WHTEUIEKTYaJbHOW  JIESTENBbHOCTH
4EeJI0BeKa;

OOyJaronuiicss ymeer: 3ananus (Ne21

- arperupoBarhb, (PUIBTPOBATH, HACTPAUBATH Beca, BhIOMpaTh | Ne25)
Kiaccu(UKaTophl, Kiaccu(UIMPOBaTh, BH3YyaJIM3HPOBAThH
JIAaHHBIE, CTPOUTH JAEPEBbsl PEIICHWH C HCIOJIb30BAHUEM
SI3bIKOB  BBICOKOTO ~ YPOBHSI JUIsl  PEIICHHsS Hay4YHO-
TeXHUYECKHX 3aJady B objmactm mpodeccCHoHATbHON
JIeITeIbHOCTH; HaBbIKAMH HAIMCAHUS HEHPOHHBIX CeTei
JUISl peLICHHs HayYHO-TEXHHUYECKHX 3a/1a4 B 00JIaCTH CBOEH
npodeccHoHAIBHOM e TeILHOCTH;

- HaBbIKAaMM OOy4YeHHS MOJEIH C HCIOJIb30BAHHEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

OOyuJaroniuiicsi Baajgeer: 3aganust (Ne 1- Nel10)




- HAaBBIKAMHU HAIMCAHUS HEHPOHHBIX CETCH MJIS PCICHUS
HAay4YHO-TEXHUUYECKUX  3aJau B o0xacTu cBoeit
npoQeCCUOHATBHOM NEATETLHOCTH;

- HaBbIKaMU OOy4YCHHS MOJCIH C HCIOJBb30BaHUEM
MHCTPYMEHTOB MUCKYCCTBEHHOTO MHTEJJIEKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICAYIONINX (HOPM:
1) oTBeT Ha OWIIET, COCTOSIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUii;
2) BeinoaHenue 3aaannii B DMMOC Caml YIIC.

[TpomexxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (hopM:
1) cobecenoBanue;
2) seinonHenue 3aganuit B YMMOC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 3aua}mﬂ) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KO[[ 1 HaMMCHOBAHUEC UHAUKATOpA

OO6pa3oBaTenbHbIN pe3ynbTaT
JOCTHXKCHUA KOMIICTCHIIMHU

VK-1.3: BripabateiBaer crpareruro | OO0yJaromuiics 3HaeT:

,HeI;‘ICTBHI)’I JJIA peIHeHI/Iﬂ - KﬂaCCVId)MKaLI,MIO 3a4a4, pewaembiX mMeToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKHaZ[HBIX 3aaad, I/ICHOJ’[LBY}I -MeTPUKUN OUEHKHN KayeCTBa mogenen 1 anroputmos;

TEXHOJIOTUU HCKYCCTBEHHOTO

HHTCJIJICKTAa

3amanue 1

MamwuHHOe 00yueHne —

a) CcHenUaJU3MPOBAHHOE MPOrPaMMHOE pelieHde (MM Habop pelleHuil), KOTOpoe BKIIOYAeT B Ce0sl BCE MHCTPYMEHTHI IS
M3BJICYEHUS 3aKOHOMEPHOCTEN M3 CHIPBIX TaHHBIX

b) ora rpynmuposka o6bexToB (HabmoneHuii, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OHEKTOB

C) Habop AaHHBIX, KaX/Jas 3alKCh KOTOPOTO MPEACTABISAET CO00H ydeOHbIN MpUMeEp, COMepPIKAIIUi 3a1aHHbBIA BXOJHON HaOOp
JAHHBIX, © COOTBETCTBYIOIMI €My IPABIIIEHBIA BBIXOJTHOH pe3yabTarT

d) mnoapasznieneHre MCKYCCTBEHHOTO HMHTEJUICKTA H3Y4arol[Mi METOJ/bI MOCTPOCHHs aarOPUTMOB, CIIOCOOHBIX O0y4aThCsi Ha
JTAHHBIX

3aganue 2
Cpenu npejioKeHHbIX 3a1a4 MAIIHHHOTO O0YUEHHs YKAXKUTE 3a1a4i PErPECCHU
a) Ilouck HEraTHMBHBIX OT3HIBOB HA (PHUJIBM Ha CaliTe KHHOKOMIIAHUH
b) Anropurm dumbTparnmu criama
c) Ilpexackasanue cpoka OKYIMaeMOCTH IPOEKTa
d) TlpexackazaHue peIHOYHONW CTOUMOCTH KBApTHPHI
e) Ilouck MOMIEHHHYECKHUX TPAH3AKIIUHI

3anganue 3
K 6ubnmorekam aHanmm3a qaHHbIX B Python otHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwne n3 mepeuncieHHbIX KOMaH] BEPHYT JaHHbIe 111 Poccun n 3umba6Be?
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"")

! 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 aKTyalW3alldd C Y4eTOM DAa3BUTHSA HayKd, 0Opa3oBaHHWS, KyJIbTYPbHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJIEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromnuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEICTB.




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

3amanue 5
OTMeThTe BEpHBIC YTBEPIKACHHUS 00 alropuTMe ciaydaiHoro seca - Random Forest
a) HroroBeiM mpenckasaHueM MOJICIH ABISIETCS IPEACKa3aHNue CIydaiiHOTro AepeBa
b) Tlapamerpsr must kKaxxmoro nepea (TIyOHHA, MUHIMATIBHOE YHCIIO 0OPA3IoB B JIHCTE H T.JI.) BEIOHPAIOTCS CITy9aitHO
¢) Kaxmoe nepeBo B Jecy MoydaeT CIIydaifHbli Mo HA00p TaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOUPACTCS CIIydIaiiHBIM 06pa3zomM
e) Tlpenckasanne MOJEIH - yCPEAHEHHBIC TIPEACKA3aHIS ICPEBHEB

3ananue 6
Kaxkoit anI/I6yT OTBC€YACT 3a MUHUMAJIBHOC YHUCIIO o6pa3u03 B ucTEe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanne 7
Kakoit aTpuOyT oTBedaeT 32 MUHIMAIbHOE YUCIIO 00Pa3IoB B y3JI€ IS pa3IeIICHIS?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTE BEpHBIEC YTBEPXKICHUS O BIMSHUU TAPaMETPOB PEILIAIOIIETO IEPEBhs Ha Nepeo0ydeHHe
a) Yewm meHsblne 3HaYeHHe min_samples_split, TeM MeHbIIIe TCHACHIHUS K TEPEO0yUCHHIO
b) Yewm mensbiie 3Hadenue min_samples_leaf, Tem MeHbIe TEHACHIHS K IEPEOOYICHHUIO
€) UYewm MeHblue riyOuHA JepeBa, TEM MEHBIIE TCHACHIHA K IEpeoOyICHHIO
d) TI'imyOuHa nepeBa HUKaK He BIUSIET Ha ero epeo0ydeHHOCTb
e) UYewm MeHblue 3HaYeHUe mapameTpa max_leaf nodes, TeM MeHblIe TSHICHINS K IepeOOYUCHHUIO

3ananue 9

Kaxkoii knaccupukarop He0OX0JMMO UCTIONBb30BATh AJIS MIPEACKa3aHus pa3Mepa 0100pEHHOr0 KpeanTa Mo 3alaHHBIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Mosxer 6bITh Hcionb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

Bananue 10
OTMETBTE BEpHBIC YTBEPKICHUS O IEPEBhIX PEIICHHM.
a) YeM MEHbIIle CBOWCTBO gini, TeM OJHOPO/(HEE MPUMEPHI B JIHCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO JUIS JINCTHEB, HO HE JJISI Y3II0B
C) CBOWMCTBO samples yka3pIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapamerp gini, BO BCEX JIMCTHSX JAOJKEH UMETh OJIMHAKOBBIC 3HAYCHHSI

OIIK-2.3: Hcnonb3yer ocHoBHble | OOydaronmiics 3HaeT:

MCTO/IbI u TEXHOJIOTUH | - OCHOBHBIC METOJbI MAIITHHOTO OOYYEHUS, MPOIECCHl M CEPBUCHI IO 00padOTKE JaHHBIX U
HCKYCCTBEHHOI'O0 MHTEICKTa Ul | BhIpaOOTKE pelieHuil B 001acTu npoheccuoHanbHON AeATeIbHOCTH;
pCLICHUS TUIIOBBIX 3a1a4 - KOMITJIEKC TEXHOJIOTHUECKUX PEIICHUH, IMUTHUPYIOIINH KOTHUTHBHbIE (DYHKIIMU YeJIOBeKa U

l'IOT%BO.l'lﬂ}OLIJ,I/Iﬁ Opru BBIIOJHCHHUU 3ada4 AOCTHUIaTb PE3YJIbTaTbl, COIIOCTABUMBIE C
pe3yjibTaTaMu HHTGJ’[J’[eKTyﬂJ’leOﬁ JACATCIIbHOCTH YCJIOBCKA,

Bamanne 11
OTMeThTE BepHBIC YTBEPKICHUS O CIYYaiiHOM Jece
a) ueM OoJIbIle JIEPEBHEB B JIECY, TEM JIYUIIIe KAYeCTBO MPEACKA3aHHs
b) Bpems HacTpoiiku U pabOTHI CAyUaliHOTO Jieca YBEIUIUBACTCS MPOMOPIHOHATIBHO KOJIUUECTBY JIEBEPEB B JIECY.
C) ciy4aiiHbIi Jiec IPUMEHHUM JUTS PELICHHS 3a/1a4 PErPecCHn
d) ciyuaiiHblii Jec IPUMEHUM JUTSE PEUICHHS 3a/1a4 KiTacCu(UKAIUU

3amanne 12
OTMeThTE BEPHBIC YTBEPIKICHHS
a) RandomizedSearchCV Haxomut ydinyr0 KOMOMHALIMIO TAPAMETPOB JUIA IEPEBA PELIEHHIA
b) RandomizedSearchCV paGoraer Grictpee, yem GridSearchCV
¢) GridSearchCV HaxoMT Jy4Inyr0 KOMOWHALIMIO TAPAMETPOB [UIS JIepeBa, U3 TEX 3HAYEHHUI apaMeTPOB, YTO ObLIN TIEPEIaHbI
d) RandomizedSearchCV maer 6osee TouHoe npenckasanue, uem GridSearchCV




3ananue 13
Bribepure U3 crmcka 3a1a4u KiacCH(DUKAIUK:
a) paszenuth 1o pororpaduu KUBOTHBIX Ha KOILIEK U COOAK
b) mpenckazar cTOMMOCTH KBAPTHPSI 110 3aJaHHBIM ITApaMETPaM
C) pasmenuTh rpUOBI Ha CheIOOHBIC U ANOBHUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBLHON OKpacKe

3amanne 14
OTMeTbTe BEpHBIC YTBEPIKIACHU
a) B kavecTBe mepeMeHHBIX ISl OOYYCHHS IepPEBa MOTYT OBITh HCIIONB30BAaHbI KAK KOJMYCCTBEHHBIC, TAK U KaTErOPHUAJIbHbIC
MIPU3HAKH
b) J[epeBbs pereHuit MOTYT periaTh 3ana4dy KiacCH(UKALMU C IPOU3BOJIBHBIM YHUCIOM KIACCOB
€) UYewm MmeHblue 3HaYeHHe min_samples leaf Tem TouHee OyayT mpeacka3aHus HA TPCHUPOBOYHOMN BBIOOPKE
d) UYewm meHsblue 3HaYeHHe min_samples leaf Tem TouHee GyayT npeAcKasaHus Ha TECTOBOU BBIGOPKE

3ananue 15
Oo6yuatomiast BeIOopka (X_text, y_test) aTo —
a) Beibopka, M0 KOTOPOI HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JepeBa
b) Bribopka, M0 KOTOPOH OIEHUBAETCS Ka4eCTBO TOIYIECHHOTO epeBa pelieHuit
€) BrIbopKa, MO0 KOTOPOH OCYIIECTRIAETCS BEIOOP HAMITYHUIIEH MOJIEH U3 MHOXKECTBA MOJIEeH
d) MHOXecTBO LeNeBbIX 3HAYCHUH IS TAaHHOTO Habopa JaHHBIX

3ananue 16
[Tpu 0OyueHnU HEKOTOPOI MOJENHM Ha TPEHHUPOBOYHOI BHIOOPKE U OLIEHKE e€ KayecTBa Ha TECTOBOI BHIOOpPKE, MOJy4eHa OOJbIias
pa3HUIlA MEXY 3HAUCHISIMA METPUK HAa TPEHHUPOBOYHOM U TECTOBOH BhIOOpKax. O YeM 3TO MOXKET TOBOPUTH?

a) Mogenp nepeoOydyeHa

b) PacnpeneneHue TaHHBIX B TECTOBOH BHIOOPKE CHIBHO OTIHYACTCS OT PACTIPEICIICHHUS B TPEHUPOBOYHOM

c) Mogens HegOOOYUEHA

d) Mogens uaeaabHO HACTPOCHA

Bananue 17
Data — pandas.DataFrame, paszmepom 20 na 20. Kakue n3 npeioxKeHHbIX KOMOMHAIIMI HE BBI30BYT OLIHOKY?
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]]

3ananue 18
Kakwue cTpoku Mo3BOJISIFOT 0TOOpATh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE unces oT O ¢ 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 MOXKeT ObITh UCIIOJIb30BaHA CTyNEeHYaTass (GYHKIMS aKTHBALMN?
a) OmnpenenuThb K CheT00HBIM I HECHETOOHBIM OTHOCHTCS IPUG?
b) Omnpenenuts kK KakOMy M3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHocHTCst HpHC?
C) PaSI[e.HI/ITI) TEKCThI HA HeﬁTpaJ'ILHI:-Ie, HETATHUBHBIC U ITOJIOXKHUTCIBbHBIC.
d) Tlpezackaszath pasmep 3apabOTHOM MJIATHI CIIEIHATHCTA IO OMPEICICHHBIM TapaMeTpaM.
e) Pasgenuth U300paxkeHUs HA COJIEPIKAIIUE U HE COJIEPIKAIINE OTKPHITHIA OTOHb.

3amanue 20
Kakoe 3HaueHHE MOXET UMETh B3BEUICHHAS CYMMa BXOJIOB HEMpOHA (JJ0 UCIIOJIb30BaHMS AKTUBAIIMOHHOMN (DyHKITHH)
a) [-11]
b) [0,1]
c) (-1.1)
d) (- 0,4+ )

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

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:

KO}I 1 HAUMCHOBAHUE WHIUKATOPA

OO6pazoBarenbHBIN pe3yabTaT
JIOCTHKEHUsI KOMITETEHIINU




OIIK-2.3: Ucnonmb3yeT ocHOBHBIe | OOydaromuics ymeeT:

METOBI i TEXHOJIOTHH - arperupoBaTh, GUIBTPOBATh, HACTPAUBATH Beca, BRIOMPATH KIacCH(UKATOPEI,
HCKYCCTBEHHOI'O MHTEIJIEKTA JJI | KITacCU(HUIHUPOBATh, BU3YATN3NPOBATh JaHHBIE, CTPOUTH JEPEBbS PEIICHUH ¢ MCTIONB30BaHIEM
PEIICHHS THITOBBIX 33124 SI3BIKOB BBICOKOTO YPOBHS [UUISI PEIICHHST HAYYHO-TEXHUIESCKHX 3a/1a9 B 00JIaCTH

npoecCHOHAIBHOU NeTeIbHOCTH;

3amanne 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <ama damunus>.ipyng (Hanpumep, lab2_tiuzhna.ipynb), noaknrounte oudanorexn
numpy u pandas u npourute nanHsle U3 ¢aitna StudentsPerformance.csv B natadpeiim sp.

[MoxyuuTe pacnpeneneHne YHCIOBBIX BEJIHMYHUH faTadpeiimMa sp UCTIoNb3ys 0a30BbIe METOBI BU3yaau3aluu Oubnmnorexu pandas.
Wmmnoptupyiite 6ubnuorexy Seaborn. Mcrnomnb3ys uHTEpdENc 111 MOArOHKN PErpecCHOHHBIX MOJEIEH K YCIOBHBIM MOJMHOXECTBAM
Ha0bopa JaHHBIX BBIBEIUTE rpaiK yCIIeBaEMOCTH IO MaTeMaTHKE M YTEHHIO C Pa3JIeNIeHUEM M0 TI0JTy.

3amanne 22

3arpysute Moxynu 6ubimorek numpay u matplotlib, a Taxoke Mmomynu 6ubnuorexu Scikit-learn, HeoOxoaIMEbIe IS pabOTHI C IPEBOM
pernrennii. U3 sklearn.datasets parpysure TectoBbiit Habop iris. M3yuure cTpyKTypy MoJyueHHOTO Habopa maHHBIX. B HaGope 150
9K3eMIUBIpoB ("'CTPOK" B NMPHUBBIYHOW HAM TepMHUHOIOTHH). KakIoMy 3K3eMIULIpY COOTBETCTBYET HYETBIPE UHCIIOBBIX aTpHOyTa
(nMHA YamIenrcTHKa B CM; IIMPYHA YalIeINCTHKA B CM; JUTHHA JIETIECTKa B CM; IIMPHHA JIeTIecTKa B ¢cM) | Kiace ('setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PEUIMThH 3a7ady KIACCU(HUKALMHM, OTHECEHUs pacTeHHs "HpUC" HMCXOIS W3 IIMPHHBI
JIETIECTKOB, JUIMHBI YallleJIMCTHKA M T.A. K OJHOMY M3 Tpex kiaccoB. Coznaiite nemoHcrpatuBHBIN Decision Tree xiaccuduxarop,
UCTIONb3Ysl OMHOMMEHHBIA Kiacc u3 OuOiauorexu sklearn m coxpanute ero B mepemenHyto dt. J{ns pasnmeneHust MHOXKECTBa Ha
TECTOBOE M TPEHHPOBOYHOE HCIHONB3yHTe MeTox train test split. OToOpa3uTe mMOJNydeHHOE JEpeBO pEUIeHHH TIpaduyecky,
ucnoib3yite Meron plot_tree

3ananue 23

3arpy3uTe maHHBIE W3 BCTpOeHHOTO Habopa load digits. JlaHHbIe mpencTaBisioT coboit Habop m3 1797 pyKOMMCHBIX U300paKeHUH
mudp pazmepamu § Ha 8. Kakmas xapTHHKa TpeicTaBiIeHa MAacCHBOM M3 64 3HaueHHI mBeTa I KKIOH SYCHKH H300pakeHUs.
OOyunTte AEepeBO PEUICHUH W MOIy4HTe MpecKa3aHHe Ha TECTOBOM BBHIOOpKE. BusyanmmsupyiiTe mpeackazaHue, YKa)KUTe TOYHOCTh
JUTSL TIOJTyYEHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop manHbIX boston mpeacTaBiseT co0oi ciaoBaphb ¢ kimouamu data, target, feature names u DESCR. Kirouy data cootrBeTcTBYyeT
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 xaxnoit ctpouke 13 ynciaoBEIX 3HaUeHWH. Bama 3amaya HalTH onmmcanne Kaxaoro u3 HuX. Tak nepsoe 3HadeHHe (6.3200e-03 mmu
0.00632) 3T0 ypOBEHb MPECTYITHOCTH HA TyITy HACEICHUS.

[octpoiiTe mepeBo pelIeHUiA, MpeCcKa3bIBAONIee CTOMMOCTD JKHJIbs 10 UMEHOIUMCcS NaHHbBIM. OOpaThTe BHUMAaHHE, CTOMMOCTD
JKIJTBS - BEJIMIMHA HENpephIBHAs, u AepeBo kiaccudukamun DecisionTreeClassifier Ham He momgoiaér. JIns npeacka3anus 3HAYCHUS
LeNIeBOi (ZYHKIMK HYXHO perpeccrorHoe nepeBo DecisionTreeRegressor.

Ilepebepute Bce nepeBbs Ha JaHHBIX boston Mo CIeIyIONIM apaMeTpam:

MaKcHUMallbHas IIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 TIPO0 Juisi pasaeneHus - ot 2 1o 10

MHUHHMaJIbHOE YMCIIo P00 B sucte - ot 1 10 10

OTto06pa3uTe IydiIne napaMeTpsl 1 JIydinee 1epeBo.

Banganue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

Wzyunte ocranpHbIe aTpuOYyTH Kiaccudpukaropa. Cozmaiite momens RandomForestClassifier ¢ 15 mepeBbsMH W MaKCHMalTbHOW
rIryOMHOM paBHOHU 5 ypoBHAM U1 qaHHEIX digits_load().

OO0yunTe MoNTy4eHHYI0 MOiesb. BeimonanTe npeackaszanue. [TocunTaiite TOUHOCTH (Score) Ui Jeca.

Ykaxure TpH CaMBIX Ba)XXHBIX [apameTrpa s ICpeBBEB pEUICHWH B CO3MaHHOM JieCy, HCIIONB3Ys, HampuMmep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommiics BJajeeT:

CTpaTEruio JIeHCTBUI JUId | - HAaBBIKAMH HAITMCAHUS HEHPOHHBIX CETeH /s pemeHs] Hay9HO-TeXHUYECKHX 3a/1a4 B 00acTu
pellenus  NOPHMKIAAHBIX  3aJa4, | cBoed MpodecCHOHAIFHON AeATebHOCTH;

HCIOJIB3YA TCXHOJIOTHN - HaBbIKaAMH O6yquI/I$I MOACIN C UCTIOJIB30BAHUEM MHCTPYMEHTOB UCKYCCTBECHHOI'O MHTCJIJICKTA.
HCKYCCTBEHHOT'O MHTEIJUIEKTa -HaBBIKAMH OLIEHKH KauecTBa pabOoThl alirOpPUTMA B 33/1a4ax KJIacCU(PUKAIIMK 1 PErPECCHUH.

OIIK-2.3: Hcnons3yeT OCHOBHbBIE
METO/bI u TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIJIEKTa M
pelleHNs TUIIOBBIX 3aa4

1. Wcnonobsyiite dain StudentsPerformance.csv. BbiBeaute CTPOKM C AaHHbIMKW OBYYalOLWMXCA, KOTOpble He MpoXoguav
nogrotoBuTesibHble Kypcbl (test_preparation_course == None), HO Habpaau xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
6onbwe 90 6annos. MmnopTtupyiite 6ubanoteky Seaborn. Ucnonbsys metoz Implot() BbiBeanTe rpadumk ycneBaemocty no




MaTeMaTuKe U YTeHUIKo C pasgeneHmnem no nony.

2. Wcnonb3syite dann StudentsPerformance.csv. BbiBeaute CTPOKKU € AaHHbIMM oby4yatowmxca, HabpasBWwmMX B cymme 3a TpuU
TecTa 6osblwe 250 6annos. UmnoptupyiTe 6MbaMoTeky Seaborn. MNMoKaxkuTe Ha rpaduke cpeaHuit 6ann Nno matemaTuke
AN AEeBYLUEK M IOHOLWWEN B 3aBUCMMOCTU OT YPOBHSA 0ByYeHuUs.

3. Onpegenute, K KakOMy M3 Tpex BMAOB NPUHALIERUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJIMHA YallenncTuKa,
LUMPUMHA YaLeNNCTUKa, OJIMHA NIenecTKa U WWpUHA NenecTtka. 3arpysuTte moaynm 6ubamoTtek numpay u matplotlib, a Takxke
moaynm ubnmoteku Scikit-learn, Heobxoaumeble gns paboTol ¢ ApeBom pelweHunit. U3 sklearn.datasets 3arpysunTe TectoBbii
Habop iris. Co3maiiTe fOepeBO peleHui CO CreAylWMmMM MnapameTpamu: MakKcMmanbHaa raybuHa - 4 ypoBHA,
MWHUMaNbHOE YMCN0 06beKTOB B ancTe - 4. OTo6pasnTe Noy4YeHHOE AEPEBO pPeLUeHUI rpaduyeckn, UCNOb3yNTe METOZ,
plot_tree. BbinonHUTe NnpeAcKkasaHne OTHOCUTENBbHO K/1ACCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIBOPKU.

4. OnpegenuTe, K KAKOMy M3 Tpex BUAOB NPUHALNENKMUT MPUC MO YETbIPEM YUCNOBbLIM MApameTpam: AJIMHA YallennCTUKa,
LUMPUMHA YaLeNINCTUKA, OJIMHA NIenecTKa U WWpUHA NenecTka. 3arpysute moaynm 6ubanotek numpay n matplotlib, a Takxe
moaynu bubnmotekun Scikit-learn, Heobxoaumsblie gns paboTbl ¢ ApeBom peweHn. N3 sklearn.datasets 3arpysumTe TectoBbiii
Habop iris. Co3paiTe AepeBO peLEHWA CO CAeaylWUMM NapaMeTpamu: MaAKCMMalbHOEe KO/IMYecTBO Y3108 - 3,
MWHMMaNbHOE Yncio OobbeKTOB ANA pasgeneHua nucta - 6. OTobpasute MosydyeHHoe AepeBO pelleHui rpaduyeckm,
ucnonb3lymnte metog plot_tree. BoinonHWTe NpeAcKkasaHMe OTHOCUMTE/IbHO K/AacCoB, K KOTOPbIM NMPUHAANEKaT AaHHble U3
TECTOBOW BbIBOPKM.

5. Onpeaenute, K KaKkoMy M3 Tpex BUAOB MPUHALIERUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJIMHA YallenncTuKa,
LUMPUMHA YaLleNCTUKa, OJIMHA NIenecTKa U WWpUHA NenecTtka. 3arpysuTte moaynm 6ubamoTtek numpay u matplotlib, a Takxke
moaynu bubnmotekun Scikit-learn, Heobxoanmsble ans paboTbl ¢ ApeBom pelueHnit. U3 sklearn.datasets 3arpysuTe TectoBbiii
Habop iris.. Co3palite n obyuute mogenb RandomForestClassifier ¢ 10 aepeBbAaMW. BbiNonHWTE npeacKasaHue
OTHOCUTE/IbHO KNaccoB, K KOTOPbIM MPUHAANeXxaT AaHHble U3 TecToBOW BblGOPKM. MocuuTailTe TOYHOCTb (score) ans
noslyYeHHOW moaenu.

6. 3arpysute moaynu 6ubnmotek numpay n matplotlib, a Takxke mogyam 6ubnaunotekn Scikit-learn, Heobxogumble ans paboTbl
¢ papesom peweHnin. U3 sklearn.datasets 3arpysute TecToBbIii Habop iris. Cospalite wn obyuute mogenb
RandomForestClassifier ¢ makcumanbHol rnybuHon aepesbeB - 7. BbiNOAHUTE NpeAcKa3aHMe OTHOCUTE/NIbHO K/iaccos, K
KOTOPbIM NPUHALNENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MocumTaiTe TOUHOCTb (accuracy) gaa Noay4eHHOM MOAeNu.

7. WmnopTtupyiTe Habop aaHHbiX load_digits, cogepkawmin 1797 nsobpaxkeHnin pyKonucHbix uudp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbINA M TECTOBLIN B Nponopuun 85/15.

Busyanusunpyite nepsble WecTb 06BEKTOB U3 TPEHUPOBOYHOTO Habopa.
MocTpoiiTe HEMPOHHYIO CEeTb, COCTOALLYIO U3 TPEX CN0EB: BXOAHOMO, CKPbITOTO U BbIXOAHOrO. BbiNoAHWTE npeackasaHue U
OLEeHMWTE ero KayecTso.

8. WmnopTtupyite Habop aaHHbIX load_digits, cogep:kawmin 1797 n3obpaxkeHnin pyKonucHbIX Undp pasmepammn 8 Ha 8.
Pasgenunte Habop Ha TPEHUPOBOUHbIM M TECTOBbLIN B Nponopuumn 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CNOEB: BXOAHOMO, CKPbITOro M BbIXOAHOrO. BbiNonHUTE NpeacKasaHue u
OLEHUTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbINOAHAWMA GYHKLMM WCKYCCTBEHHOrO HEMpPOHA, HA BXOA AOJ/XKHbl MOAABaTbCA Beca,

CMeLLeHMe, Y 3HaYeHMA BXOL0B HeMpoHa. B KauecTBe dyHKLMM aKTUBAL MM UCNONB3YHTE CUTMOUAY:
A= 1+e™™>
10. Hanuwwute Knacc Neuron, BbINOAHAKOWMN GYHKUMM MCKYCCTBEHHOrO HeMpoHa, Ha BXOZA AO0/KHbl NOAABaTbCA Beca,
CMeLLeHue, M 3HaYeHMA BXOLO0B HEMPOHA. B KauecTBe GyHKLMM aKTUBAL MM UCNONL3YITE TMNEPHONYECKUI TaHTEHC:
2
than(z) = 1102 1
2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4alolUXcs K NPOMEKYTOUYHOM aTTecTaluu

1. MHWckycctBennblit uHTeIIeKT. OCHOBHBIE TIOHATHS V.

2. MammHHOoe 00yJeHue.

3. T'myGokoe obyueHue.

4. OOyucHHE C YIUTEIIEM U Oe3 YUUTEIIS.

5.  OcCHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAHHBIX.

6. MeTononornyeckue NPUHIIMITEI AHATU3bI JaHHBIX.

7. Lenwm, 3Tambl, METOABI M TEXHUKH aHAIN3a JaHHBIX.

8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.

9. Bwusyanuzauus JaHHBIX.

10. Busyanu3zaums naHsasix B Phyton.

11. Bmsyammzamus B Pandas.

12. Bubmmoreku Seaborn u Matplotlib

13. Pemraromniie qepeBbsi: OCHOBHBIC OHSITHS.

14. 3apgava knaccugpuKaum.

15. Jlepesbs penienuii. OCHOBHBIE TapaMeTpHI AepeBa.

16. [epeBo pemicHUi B 3a]1a4M PErPECCHU.




17. Meron 6mmKalInX coceei.

18. Konuemnmus ciyyaiiHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. Ycpennenue nporHo3oB.

21. TIpoGiema mepeoOyueHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Merpuku kauectBa Mozenu: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npy rpaJieHTHOM CITyCKe.

32. CroxacTHUYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpxHOcnOHAS MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOM, CIIOH MOABRIOOPKH, TIOTHOCBS3HEIH CIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus Mo oopasiry.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
¢()OpMHPOBAHHOCTH KOMIIETEHIUI NP NPOBeJICHNH NPOMEKYTOYHOH aTTecCTAUM

KpnTepnn (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CJIM KOJIMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOII0» BBICTABISICTCS OOYyYarOUIEeMyCs, €CIH KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 0011er0 00bEMa 33JaHHBIX BOIPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIONIEMYCS, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 0b1iero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOTIPOCOB.

Kputepun ¢popMupoBaHusi OLCHOK 0 pe3yJIbTaTaM BBINOJIHECHHUA 3aJaHUIT

«OTIAMYHO» — CTABUTCSA 32 pabOTY, BHITIOJHEHHYIO IOJIHOCTHIO 0€3 OMMOOK U HEJIOYETOB.

«Xopomo» — cTaBUTCs 32 PabOTy, BBINOJHEHHYIO MOJHOCTBIO, HO IIPU HAJMYUU B HEl He Oosee OJHOMN
HerpyOoil oliOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCA 32 padoTy, eciu 00ydarouuiics MpaBUIBLHO BHIMOJIHWI HEe MeHee 2/3
BCei paboThl WM JOIMYCTUI HE OoJiee OJIHOM TpyOoil OIMMOKK U JBYX HEIOYETOB, HE Ooyiee OJHOM TpyOoi u
oJHOMI Herpy0oii ommoOKu, He OoJiee TpexX HErpyObIX OIMOOK, OTHOM HErpyOOi OMMOKY U JBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBHUTCS 32 PabOTY, €CIM YHCIO OMMOOK W HEOYETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKHU «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBLHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowr owuboxk:

- 2pyoOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCIU (HOPMYIUPOBOK, ONPeOeNeHUll, HepPayUOHAIbHbIUL 6blOOp X00a
peuenus..

- Heoouemvl. HEPAYUOHANbHbIE NpUEMbl BbINOIHEHUSA 3A0aHUs; OMOeNbHble NOSPEULHOCU 8
opmynuposxe 8v1860008,; HeOPeI’CHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun ppopmMupoBaHusi OEHOK 110 3a4eTy

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3zeiioB MPOrpaMMbI H3y4aeMoro Kypca: ero
0a30BbIX TOHATHH W (YyHAAMEHTANBHBIX MpOoOJIeM; MPUOOpenT HEOOXOAMMBIE YMEHHUS M HaBBIKH, OCBOWII



BOIPOCHI MPAKTUUECKOTO MPUMEHEHHUSI MOTYYCHHBIX 3HAaHHUM, HE JOMYCTUI (aKTUUECKUX OLIMOOK IPH OTBETE,
JIOCTAaTOYHO IIOCJIEIOBATEIbHO W JIOTMYHO M3JaraeT TEOPEeTUYECKH Marepuan, JOIMycKas JHUIIb
HE3HAYUTeNIbHbIE HapYUICHHS MOCIeI0BAaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIICTCS B TOM Cly4ae, KOT/ia CTYACHT AEMOHCTPUPYET (parMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIAMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1a00 BhIpakeHa CIIOCOOHOCTD K CAMOCTOSATEIIbHOMY aHATUTUYECKOMY MBIIIICHHIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOIUMbIE YMEHHS M HAaBBIKH, OIMYIIEHBI TPyObIe
omMOKY M HE3HAHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTY4YEHHUS ITOJI0KUTEITLHOM OIICHKH.



