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Coneprxanue

IlosicHuTeIbHAS 3aIMMCKa.

TumnoBbie KOHTPOJILHBIC 3aJJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMECHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
O6y‘-I€HI/ISI 10 JUCHUITIIIMHE, O6€CH€‘-II/IB3.IOH_H/IX JOCTHUIKCHHUC HJIaHI/IpyeMBIX pe3y.HLTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOH aTTecTaIuu: 3a4€T, 7/ CEMECTP

Hepeqeﬂb KOMHeTeHHHﬁ, (l)opanyeMbe B Iponecce 0OCBOCHUSA TUCHUIIINHBI

Kox mannkaTopa qOCTIDKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH OCyIIeCTBIATh KPUTHIECKUIT aHaIU3 MPOOIEMHBIX CUTYyaluii Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETUIO IEHCTBUN

YK-1.3: BeipabaTeiBaer
CTpaTeruio ACUCTBUN ISt
pelIeHrs MPUKIAIHbIX 3a1ad4,
HCIIOJIb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOT'O MHTEJIEKTa

OIIK-10: CriocobeH ¢popMyIHpOBaTh U PelIaTh HAYYHO-TEXHUIESCKHE 3a1a9H B 00JIaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

OIIK-10.2: Ucnons3yer
OCHOBHBIC METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O HHTEIUICKTA JUIs
pEIICHHUS THIIOBBIX 3a/1a4

Pe3yabTaThbl 00y4eHHUs 10 JUCHMILJINHE,
COOTHECEHHbIE C IVIAHUPYEMBIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE HHANKATOPA O1eHoYHbIE
Pe3ynbraThl 00y4eHuUs IO TUCIUTLIIHE
JIOCTHIKEHUS KOMIIETEHIIHH MaTepHAIIBI
YK-1.3: BripabarbiBaeT crpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM IS PCIICHNSA NPUKITANHBIX 337189, | - knaccudmkaLpmio 3asay, peliaembix MeToamMm UCKyccTeeHHoro | Bompockl (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | pprennexta; Nel0)

HUHTCJIJICKTa -MEeTPUKMN OLLeHKUN KavecCTBa Mop,eneﬁ M anropnuTtmos,;

OO0yJaronuiics ymeer:

BbIBPATb NOAXOAALLYIO METPUKY /1A OLEHKM KauecTBa MOgenu v
anroputma.

Bananus 7-10

OO0yuarouuiicst BJajaeeT:

HaBblKaMM OLIEHKM KauyecTBa paboTbl anroputma B 3ajayax
KnaccuduKaLumm 1 perpeccuu.

3amanus 7-10

OIIK-10.2: Ucnonp3yeT OCHOBHBIC METOIBI
U TEXHOJOTUH UCKYCCTBEHHOTO WMHTEJICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyJaronIuics 3HAeT:

- OCHOBHbBIE METOZbI MAIIMHHOTO OOYy4YeHHMs, IPOLECCH H
CepBUCHI IO 00pabOTKe JTaHHBIX W BBIPAOOTKE PEIICHHH B
obnacTu mpodecCHOHATBHON AEATEIHHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PELICHUH, UMUTUPYIOLIUMI
KOTHUTHBHBIC (YHKIIMH YENOBEKAa W TIO3BOJIAIONINA HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTAThl, COIIOCTABUMBbIE
C  pe3yabTaTaMd  UHTEIJIEKTYaJbHOM  J€ATEIbHOCTH
4eJIOBEKa;

Bormpocet
Ne20)

Nell -

OO6yuarommiicst ymeeT:

- arperupoBaTh, (QUIBTPOBAaTh, HACTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBaTs,
BU3YaJIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUI C
UCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PEILICHHS
Hay4HO-TEXHHUUYECKHX 33/1a4 B 00J1acTi npodeccrnoHaIbHOM
JIeSITeIbHOCTH; HaBBIKAMH HAINMCaHWs HEHPOHHBIX ceTed
JUISL pELIeHUs HayYHO-TEXHUYECKHX 331a4 B 00J1aCTH cBOeH
npodeccnoHamTbHOM AesITeIbHOCTH;

- HaBblIKaMH OOYYEeHHS] MOJENM C HCIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO WHTEIUICKTA.

3amanus
Ne25)

(Ne21 -

OOyuaroniuiicst BjajgeeT:

Bamganus (Ne 1- Nel0)




- HABBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAYYHO-TEXHWYECCKMX  3ama4y B o0macT  CBOCW
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB HUCKYCCTBEHHOTO MHTEJIEKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICAYIONHX (HOPM:
1) oTBeT Ha OUIIET, COCTOSIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUii;
2) BeinoaHenue 3aaanni B DMMOC CamI YIIC.

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

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI /IJIA OLlEHKH 3HAHMII, yMeHHUIl, HABLIKOB
U (MJIM) ONBITA 1eATEJTbHOCTH, XapaKTePU3yOIIUX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TCCTOBBIC 33)13HI/IH) AJIsi OHCHKHU 3HAHUEBOTI 0 06p330BaTeJILHOF0 pe3dyJjbTaTra

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ybTar:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHbBII pe3ysbTaT

VK-1.3: BripabateiBaet ctpateruto | OOydaronmiics 3HaeT:

€)

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

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

MarmuaHoe 00ydueHHe —

a) CrHenuaaIM3MpPOBAaHHOE MPOrpaMMHOE pelnleHue (MM Habop pelieHuni), KOTOpoe BKIIOYAaeT B ce0sl BCe MHCTPYMEHTHI IS
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX

b) osra rpynmuposka 06bexToB (HabmoneHuii, COOBITHIA) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Habop JaHHBIX, KaX/asl 3a[KCh KOTOPOTO MPEICTABISAET CO00# yueOHbIN MpUMep, COepIKAIIU 3aIaHHbINA BXOHOH HAOOP
JTAaHHBIX, H COOTBETCTBYIOIIHI €My MPaBIIIGHBIA BEIXOJHOH pe3ylbTarT

d) mnoapaszieneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYarON[Hi METOJbI MOCTPOEHHS allTOPUTMOB, CIIOCOOHBIX 00y4aThCsl HA
JTAaHHBIX

3aganue 2

Cpenu npenokKEeHHBIX 3a/1a4 MAIlIMHHOTO O0YYEeHNUS YKaXHUTE 3a0a4H PETPECCHH

a) Tlowck HEeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) Tlpezackasanue cpoka OKyMmaeMOCTH MPOEKTA
d) TIIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Tlouck MOLIEHHMYECKUX TPAH3AKIIU
3aganue 3
K 6ubnmorexam ananmu3a naHubX 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
MEPONPUSTHS, XPAHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYpP KOIMYecTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyalM3allid C Y9eTOM DPAa3BUTHS HAayKH, OOpa3oBaHWUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenogaBarens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



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

3amanue 5

OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alrOpUTME CiIydaiHoro yeca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJIENH SBISCTCS MPEeACKa3aHHe CIy4aHOTo JAepeBa
b) Tlapamerpsl st Kamoro aepesa (TiTyOHHA, MUHIMATIBHOE YHCIIO0 0OPA3IoB B JIHCTE U T.1I.) BLIOUPAIOTCS CITydYaitHO
€) Kaxmoe nepeso B jecy mojydaer CirydaifHbIi MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIAyYaliHBIM 00pa3oM
e) IlpezckasaHue MOIEIH - YCPEAHEHHBIC IPEICKA3aHUs IEPEBbEB

3amanue 6

Kakoii aTpuOyT 0TBE4aeT 32 MUHHUMAJIHOE YHCIIO 00pa3loB B JIUcTe?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease

3amanue 7

Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiCHIs?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease

3aganue 8

OTMeThTe BEpPHBIC YTBEPXKACHUSI O BIMSHUU TapaMeTPOB PEIIAOLIETO IePEeBbsl Ha NepeodydeHre
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIE TCHACHINS K TEPEOOYICHHIO
b) UYem meHnsbine 3HaueHre min_samples_leaf, Tem MeHbIIIe TEHICHIUS K TIEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEpeo0yISHHIO
d) TI'nmyOuHa nepeBa HUKAaK He BIUSET Ha €ro Mepeo0ydeHHOCTb
e) UYem MeHblle 3HaUeHUE MapameTpa max leaf nodes, Tem MeHbIIe TCHICHINS K IePe0OyUCHUIO

3aganue 9

Kakoit knaccudukarop HeOOXOIMMO HCIIOIB30BATH IS PEICKA3aHusI pasMepa 0100pSHHOTO KpeIuTa Mo 3aJaHHbIM mapameTpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier

€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10

OTMeTbTe BEpHBIE YTBEP)KACHUS O AEPEBbAX PEIICHHH.
a) dYeM MeHbIIe CBOWCTBO gini, TEM OJHOPOJHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini onpeaenseTcs TONBKO JUIS IUCTHEB, HO HE IS y3JI0B
C) CcBOWCTBO samples yKa3bIBaeT Ha KOJIMYESCTBO PHUMEPOB B y3Jie
d) mapamerp gini, BO BceX JIUCTBSX JTODKSH UMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcnonb3yer OCHOBHBIE
METOBI U TEXHOJIOTHH
HCKYCCTBEHHOTO WHTEIUIEKTa s
pelIeHNs THUIOBBIX 3a/1a4

OOyJarommiics 3HaeT:

- OCHOBHBIC METO/IbI MAIIMHHOTO O0YYEHHS, MPOIECCHl U CEPBUCHI IO 00pabOTKE TAaHHBIX H
BBIPA0OTKE pEIICHUH B 001aCTH MPOPECCHOHATBHON e TeTFHOCTH;

- KOMITJIEKC TeXHOJIOTHYECKUX PEIICHUH, IMUTHPYIONINI KOTHUTUBHBIEC ()YHKIINH YEJIOBEKA U
NO3BOJISIIOIIMI [IPU  BBINOJIHEHMM 3aJad JIOCTUraTb pe3yJIbTaThbl, CONOCTABUMBIE C
pe3yJsibTaTaMi MHTEJUIEKTYaIbHOM I€ATEIbHOCTU YEJI0BEKa,;

Bamanme 11

OTMeThTe BepHBIE YTBEPIKJICHHS O CIIyYaifHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIy4Ille KAYeCTBO MPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITy4alHOTO Jieca yBEIUYNUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chydaiiHblil Jlec IPUMEHUM /IS PeLCHHs 3a1a4 Perpeccuu
d) cnydaiiHblii lec NPUMEHUM IS PEIICHHS 3a1a4 KiacCuDUKALIN

Banmanue 12
OTMEThTE BEpHBIE YTBEPIKICHIS

a) RandomizedSearchCV Haxoaut Iydinyr0 KOMOWHALIMIO TAPAMETPOB IS JIEpEBA PEIIEHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV HaxoauT Jydlryr0o KOMOHHAIMIO ITapaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHWH MapaMeTpoB, YTO ObLIH

nepeaHbl

d) RandomizedSearchCV naer Gosee TouHoe npezackaszanue, yeM GridSearchCV




3aganue 13
Bribepute U3 crmcka 3a1a4u KiacCupuKaum:
a) pasgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOILIEK M COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aaHHBIM ITApAMETPaM
C) pa3zenuth rpubbl Ha ChEeI0OHBIE U ATOBUTHIE
d) crpynmmpoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kadecTBe HmepeMeHHBIX s 00y<IEHNUsI AePeBa MOTYT OBITh HCIIOJIb30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIBHBIC
NPU3HAKA
b) epeBbs periennit MOTYT peliaTs 3a1a4dy KiacCHHKAMU ¢ POM3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples leaf Tem TouHee OyayT npeacka3aHus Ha TPCHHPOBOYHOHN BBIOOpKE
d) UYewm menbine 3HayeHue min_samples_leaf Tem Tounee 6yayT npenckazaHus Ha TECTOBO BBIOOPKE

3aganue 15
Ob6yuatomias Berbopka (X_text, y_test) aTo —
a) Bsbopka, 0 KOTOPOIT HACTPAUBAIOTCS ONTUMAJIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOIt OIICHUBAETCS KAYECTBO IOIYUYECHHOTO epeBa PeIeHuMi
C) BriOopka, MO KOTOPOH OCYIIECTBIAETCS BEIOOP HAMITy4IIeld MOJEIN U3 MHOXKECTBA MOJIeeit
d) MHOXeCcTBO LeNneBbIX 3HAYCHUM U1 TAaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0O0yueHnn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OLIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, MOJIydeHa OOoJbIast
pa3HHUIIA MKy 3HAUCHUSMH METPHUK Ha TPEHHPOBOYHOM M TECTOBOH BBIOOPKaX. O 4eM 3TO MOXKET FTOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIpe/IeICHHs B TPCHUPOBOIHOMN

€) Mogaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeioxKeHHbIX KOMOMHAIIMI HE BHI30BYT OLIHOKY?
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[l1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK gatadpaiiMa data (MHAEKCHI MOCISI0BATENLHOCTE unces oT O ¢ 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 ClIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4YaTas (byHKHI/ISI aKTI/IBaL[I/II/I?
a) Omnpenenursb K CheJ0OHBIM UITH HECHETOOHBIM OTHOCHUTCS TPUO?
b) Omnpenenurs kK KakOMy 3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHoCHTCS HpHC?
C) Pa3}1€HI/ITB TEKCThI Ha HeﬁTpaHLHBIe, HETraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpexnckasaTh pa3Mep 3apabOTHOM IIIATHI CIIEMUATACTA 110 ONPEIEIEHHBIM ITapaMETPaM.
e) Pasgenuth n300paxkeHus Ha COJEPIKAIIKE U HE COJEPIKAIIUE OTKPBITHINA OTOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHPOHA (10 MCIIOIb30BaHUS aKTUBAIIMOHHON (PYHKITUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTeILHOIO pe3yabTara

[TpoBepsiemblii 00pazoBaTENbHBIN PE3yIbTAT:




KOIL 1 HAMMCHOBAHUC

HHIUKATOpa JOCTHIKEHHS O0pazoBartesbHbIA pe3ybTaT
KOMIIETEHIIUU
OI1K-2.3: Ucnombs3yeT ocHOBHBIE | OOy4aromuiics ymeer:
METOBI X TEXHOJIOT MM - arperupoBaTh, PUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATH KIIACCU(HKATOPBI,
HCKYCCTBEHHOTO MHTEIUIEKTA IS | KIacCU(UIMPOBATh, BU3yaIH3UPOBATh NaHHBIE, CTPOUTH JEPEBbS PEIICHHI C
pelLlIeHUs TUIIOBBIX 33134 HCIIOIb30BAHUEM SI3BIKOB BBICOKOI'O YPOBHA I PELICHUS HAYYHO-TEXHUYECKHUX 3a1a4 B

00acTi npoheCCHOHAIIBHOMN IEATCIBHOCTH;

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), mogxmounte
6ubmmoTekn numpy U pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B naradpeim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIHMYHMH JaTadpeliMa Sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNeil K  yCIOBHBIM
HOAMHOXKECTBaM Ha0opa JaHHBIX BEIBEIHUTE IPaUK yCIEBACMOCTH 110 MaTEMaTHKE M YTCHHUIO C Pa3AeIeHUEM I10 MOITy.

3amanue 22

3arpys3ute Moxynu onbnmrorek numpay u matplotlib, a Taxxe moxymm 6ubarorexu Scikit-learn, HeoOxoIMEBIe 17151 paOOTHI ¢ IPEBOM
perennit. U3 sklearn.datasets parpysure TectoBsIit Ha0op iris. M3yunre cTpyKTypy IOdy4eHHOTO Habopa maHHBIX. B HaGope 150
9K3eMILIIpoB ("CcTpOK" B MPHUBBIYHON HaM TepMHUHOJIOTHH). KakaoMy sK3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa YalenMCcTUKA B CM; IIMPHHA YalIeIMCTHKA B CM; JUTMHA JIeTIeCTKa B CM; LIMPHHA JIeNecTKa B ¢M) 1 Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. JaHHBIA HAOOp MO3BOJIACT PEHINTH 3a7auy KiacCU(UKAIMH, OTHECCHUS pacTeHHUs "HPHUC" UCXOIA M3 LIHMPUHBI
JICTIECTKOB, JIJIMHBI YaIICIUCTUKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosnmaiite nemoncTpaTuBHbIi Decision Tree kimaccudukarop,
UCTIONB3Ysl OJHOMMEHHBII Kiacc u3 Oubnmorexku sklearn m coxpanute ero B nepemeHHyro dt. J[ns paspmeneHus MHOXKecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3yiTe MeTox train test split. OToOpasuTe mnoNydYeHHOE AEPEBO pELICHUIl rpauyecky,
ucnonb3yite meron plot_tree

3aganue 23

3arpy3uTe JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop u3 1797 pyKONHMCHBIX M300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I Ka)XIOW STYCHKH M300paKCHUS.
OOyunTe nepeBo peUIeHUH U MOIy4nTe NMpeAcKa3aHie Ha TECTOBOM BhIOOpKe. Busyammsupyiite npeackasanne, yKa)KUTe TOYHOCTh
JUIS TIOJTy9EHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBINH Habop boston.

Habop gannbix boston mpezcrasisieT co0oii ciaoBaps ¢ kitouamu 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. Bama 3amaua HaliT ommucaHne KaKaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 370 ypOBEHb MPECTYMHOCTH Ha TyITy HaCEICHUSI.

IoctpoiiTe nepeBo pemieHwid, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIBS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKHITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#agt. J{ist npeackasanus 3HAYCHUS
1eneBoit QyHKIMK HYXHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha JaHHBIX bOSton MO CJIEAYIOLIMM ITapaMeTpaM:

MaKCUMajbHas ITyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAaJIBHOE YHCII0 P00 A7 paszaeneHus - ot 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpol B ucte - oT 1 10 10

OTo0pasuTe TydIue mapaMeTpsl U JIydIiee IepeBo.

3ananue 25.

3arpy3uTe BCTPOCHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl Kiaccudukaropa. Coznpaiire monens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MakCUMalbHON
riTyOnHOHN paBHOU 5 ypoBHAM aist faHHbIX digits load().

OO0yuuTe Moy4eHHYI0 MOIeiThb. BrimonHnTe npeackazanne. [locuuTaiite TOUHOCTH (Score) s Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa JUIi [EPEeBbEB pEIIeHHH B CO3IaHHOM Jiecy, HCIIOJB3Ys, HalpuMep, aTpuoyT
feature_importances_.

VK-1.3: BripabateiBaer | OOydarommiicst BaajeeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBbIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen 1A PpEUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pelieHus  TPHMKIAJAHBIX  33/1a4, | 00JacTH cBoeil Mpo(hecCHOHAILHON e TebHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMHM OOYUYEHHS MOJIENM C WCIIOJb30BAaHHEM WHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJICKTA.

-HaBBIKaMH OLICHKH KauecTBa pabOTHl JITOPUTMA B 33/1a4aX KIACCU(PUKAILIMN U PErPECCHH.
OIIK-2.3: Hcnonb3yeT OCHOBHEBIE
METOAbI u TEXHOJIOTUH
HCKYCCTBEHHOTO WHTEIUICKTA JUIs
pELICHUsI THIIOBBIX 3a/1a4




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BbiBeanute CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noAroToBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nblue 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmKk ycnesaemoct no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BbiBeante CTPOKM € aHHbIMM 06yYatoWwmxca, HabpasLKnx B Cymme 3a Tpu
Tecta 6onbwe 250 6annoB. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yYeHus.
Onpeaennte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTrKa,
LWMPMHA YaLlWeNNCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLIEeHNU CO cneayoWwnMm napameTpaMmmn: 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.
Onpefennte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCTUKa,
LWMPMHA YaLWeNNCTUKA, AJIMHA IeNeCcTKa U LUMPUHA NenecTKa. 3arpysnte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3aaliTe AePEBO PELIEHNI CO CAEAYIOLMMM NAapaMeTpaMmn: MaKCMMaibHOE KOJIMYECTBO Y3108 - 3,
MWHUMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe NosayvyeHHOE AEPeBO pelleHul rpaduyeckuy,
ncnonb3ynte meton plot_tree. BoinonHUTe npeackasaHMe OTHOCUMTE/IbHO KAcCoB, K KOTOPbIM NPUHAA/NeKaT AaHHble U3
TECToBOM BbIBOPKU.
OnpeaennTte, K KAKOMy U3 TPexX BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalLeNUCTUKa,
WMPUMHA YaLWennCcTKa, AJIMHA IeNecTKa U LUMPWHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpesom peweHun. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosnHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCcoB, K KOTOPbIM MPUHAZNEXaT AaHHble U3 TecTOBOM BbIGOPKU. MocuuTaiiTe TOYHOCTb (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3gaiTe n 0byumTe mopenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepeBbes - 7. BbinonHUTE npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIBOPKU. MocumnTaliTe TOUHOCTb (accuracy) 418 NoAyYEHHON Moaenu.
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 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pykonucHbix umdp pasmepamu 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, BbINONHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:

1

A=——
1+e™
Hanuwwute Knacc Neuron, BbINOAHAWMINA GYHKLMM UCKYCCTBEHHOTO HEWpPOHA, Ha BXOZ AO0/KHbI MoAaBaTbCA Beca,

CMeLLeHue, N 3HAaYEeHUA BXOA0B HEMpPOHaA. B KauecTBe pyHKUUM aKTUBALUM UCMONb3YITE TMNepbonMYecknii TaHreHc:

2
than(z) = m -1

0.
1.
12.
13.

RPOooo~NoOR~wWNE

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCS K POMEKYTOUYHOM aTTeCTANMU

HckyccrBennslii naTemnektr. OcHoBHbIe noHsATUs NI
MammHHoe o0y4eHue.

I'my6oxoe oOyuenue.

OOyuenue ¢ yuuTesneM u 06e3 ydurels.

OcHOBHBIE TIOHATHUS aHAJIM3A JJAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JaHHBIX.
MeTtopmonorniyeckre IPUHIUITEI AaHATTU3BI JAHHBIX.
Lenu, sTamsl, METOIB! M TEXHUKU aHAIN3a JaHHBIX.
QunpTpanys rpyNIUpOBKa U arperanys JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanaeix B Phyton.

Buszyanuzanus B Pandas.

Bubmmoreku Seaborn u Matplotlib

Pemaromue nepeBbsi: OCHOBHbIE OHATHS.




14. 3anmaua kiaccupuUKaIyH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHH B 331241 PErPECCHH.

17. Meron 6mmKalInX cocenei.

18. Konmemnmus ciay4aifHOTO Jeca.

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

21. TIpoGmema mepeoOydeHUs.

22. Tunsl omm6oK: true negative, false positive.

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

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHne HeHWpoOHA.

30. I'pagmeHTHSBI CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4YeCKHil rpaeHTHBIH CITyCK.

33. Merto HauCKopewIero cmycka.

34. Hetiponnas ceTs.

35. OpHocnoiiHas MOJETb.

36. CBepTouHbIe HEHPOHHBIE CETH.

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

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pa)keHUs Mo 00pasIry.

3. MeTtoguyeckue MaTepuaJbl, onpeaessiiouie NpoueIypy 1 KpUTepuu OleHUuBaHUSA
copMHPOBAHHOCTH KOMIIETEHUMI TP MPOBEAEHNU MPOMEKYTOUHOM aTTeCTAIIUN

Kpurtepun (popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBbIX 3a1aHUH

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYarOIMEMYCsl, €CIM KOJUYECTBO NPABMIIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOLLIO0» BBICTABISAETCS 00YUAIOIIEMYCsl, €CJIA KOJMYECTBO MPABHIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISACTCS OOYyYarOMIEMYCs, €CJIM KOJIMYECTBO IPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —7/5—60 % oT 06111ero o6bEmMa 3a1aHHBIX BOIPOCOB,;

- OILICHKa «HEYI0BJIETBOPUTEJIbHO» BBICTABISECTCS OOYYArOIIEMYCs, €CIIH KOJMYECTBO MPaBUIIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi olleHOK 10 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUil

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIITOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopoumo» — cTaBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUK B Hel He OoJsiee 0JIHOM
Herpy0Ooii olMOKY M OIHOTO HejioueTa, He 0oJiee TpeX HeJJ0YETOB.

«Y10BJIETBOPHUTEIBLHO» — CTABUTCS 3a pabOTy, €ciau 00ydaroluiicss IPaBUJILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYyCTHI He Oojiee 01HOM rpyOoii OmMOKHM U ABYX HEJAOYETOB, HE Ooyiee OAHOM rpyOoit u
OJIHO HerpyOo# omuoOKu, He OoJiee TpeX HerpyObIX OIMOOK, OAHON HErpy0oii OMKUOKY U IBYX HEJJOUETOB.

«HeynoBJ1eTBOPUTEJILHO» — CTABUTCS 3a PabOTY, €CIM YUCIO OMIMOOK M HEJA0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YJIOBJIETBOPUTEIHLHOY WK TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buow owubok:

- 2pyoOvle owubKu: He3HaHue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUE NPUEMO8 peueHus 3a0a4,
owubOKU, NOKA3bI8AIOUjUE HENPABUTLHOE NOHUMAHUE YCII08US NPEONONHCEHHO20 3A0AHUS.

- HeepyOble OUUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePayUOHAIbHBIL 8b1O0P X00A peLeHUs.

- He0ouemyl: HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYTUPOBKE
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUS.



Kpurepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3a4TeH0» — CTYJCHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3/IelIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX TMOHATHA W (PYHIAMEHTAJIBHBIX TPOOIEeM; TPHOOpE HEOOXOAUMBbIC YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYEHHBIX 3HAaHUH, HE TOMYCTHI (PaKTHUECKUX OIIMOOK NPU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUS IMOCICAOBATCIIBHOCTHU U3JIOKCHUA U HCKOTOPBIC HECTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOTJia CTYJIeHT JEMOHCTPHUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPAMMBI U3y4aeMOr0 Kypca: ero 0a30BbIX HOHATHI U (yHIaMEHTAIbHBIX podieM. Y
9K3aMEHYEeMOr0 CJIa00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIBHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HIMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MATCpUalia, OTCYTCTBYIOT HCO6XOI[I/IMBIC YMCHHUA U HABBIKHU, HONIYIICHBI FPY6BI€
OomKMOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HCO6XOI[I/IMO JJI TIOJTYUCHU A HOJIOKUTEIBHOMU OLICHKM.



