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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepraibl, ONpEAeSIONe TPoLueaypy U KPUTEPHH OLIEHUBaHHUS C(HOPMUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIICHI/II/I HpOMeXCYTOqHOﬁ arTeCTaliuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
06y‘-I€HI/ISI 110 JUCHUITIIIMHE, OGGCHC‘-II/IBaIOH_[I/IX JOCTHUIKCHHUC HJ'IaHI/IpyeMBIX pCSYJIBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

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

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

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH ocymecTBIsATh KpUTHUECKUH aHaM3 TPOOJIEMHBIX CUTYalli Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETUIO IEHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelIeHns IPUKIAaIHbIX 3a1ad4,
HCIIOJIb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOTO MHTEIJIEKTA

OIIK-10.2: Ucnonp3yer
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA JUIS
pELICHHS THUITOBBIX 337124

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

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

Ko/ 1 HanMeHOBaHHE HHANKATOPA OuenouHbIE
Pe3ynbTarhl 00y4eHHs 10 AUCIUILTHHE
JIOCTHIKEHUS. KOMITETEHIIMH MaTepUAIBI
YK-1.3: BripabarbiBaeT ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM IS PCIICHNA NPUKIIANHBIX 3a/1a9, | - gpaccupukaudi — 3a1ad, pellaeMblXx — METoAaMu | Bompocsl (Nel -
MCTIONE3YSl  TEXHONOIMH  HCKYCCTBEHHOTO | piekyCCTBEHHOTO HHTEIEKTA; Nel0)

HHTCIICKTA -METPHUKH OIICHKH KauecTBa MOJIENEH U aJIrOPUTMOB;

OOyyaronuiics yMeeT:

BHIOpaTh IOAXOMSIIYI0O METPUKY JJIs OLEHKH KadectBa | 3amanus 7-10

MOJCJIHN U AJITOpUTMA.

OO6yuarouuiicst BiajeeT:

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

KJIacCH(MKAIIMU M PETPECCHH.

OIIK-10.2: Hcnosp3yeT OCHOBHBIE METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyuarouniicst 3HaeT:

- OCHOBHBIC METO/bI MAIIMHHOTO OOyuYeHMs, MPOIECCHl U
CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelICHUH B
oGnacTu mpodecCHOHATBHON AEATEIHHOCTH;

- KOMITJIEKC TEXHOJIOTHYECKHUX PEIICHUH, UMUTHPYIOIIHii
KOTHUTHBHBIE (YHKIMH YeJIOBEKa M MO3BOJIIONMHA NpH
BBITIOJTHEHHH 3a]1a4 JIOCTUTaTh PE3YJIbTATHI, COTTOCTABUMBIE
C  pe3ynbTaTaMH  HMHTEIUICKTYaJbHOH  AEATEIbHOCTH
4eJI0BEKa;

Bompocst
Ne20)

(Nell -

OOy4aronmiicss yMeer:

- arperupoBaTh, (QUIBTPOBAaTh, HAacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaToOpPHI, KJIacCHU(HUIMPOBATH,
BU3yaJIM3UPOBATh JaHHBIE, CTPOUTH ICPEBBS PEUICHUN C
WCTIONB30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JUIS PELICHHUS
Hay4YHO-TEXHHUYECKUX 3a]1a4 B 00J1aCTH MPoPeCcCUOHATBHON
JIESITETIPHOCTH; HABBIKAMH HATMCAHHUS HEHPOHHBIX CETeH
JUISL pELIeHHs] HayYHO-TEXHUYECKHX 33124 B 00J1aCTH cBOEH
npodeccHoHABHOM e TeIbHOCTH;

- HaBbIKAMM OOy4YEeHHS MOJAENNM C HCIIOJIb30BaHUEM
UHCTPYMEHTOB MCKYCCTBEHHOI'O HHTEILIEKTA.

3amanus
Ne25)

(Ne21 -

OOyyJaronuiics BJageeT:

Samanus (Ne 1- Nel0)




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

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO 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, XapaKTePU3YyOIIUX YPOBeHb CPOPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TCCTOBBIC 33)13HI/IH) AJIsi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’IBHOF0 pe3yJjbTaTta

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yJIbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHbII pe3ysbTaT

VK-1.3: BrpabateiBaet ctpateruto | OOydaronmiics 3HaeT:

€)

JCUCTBUI JUTst PELICHUSI | - KNaccUdMKaLMIO 33434, PELLIAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE/IEKTa;
HpI/IKJ'[aI[HLIX 3aJa4, I/ICHOJILSYS[ -MeTPUKUN OUEHKUN KayeCTBa MOFI,e}'IeVI 1N anropnuTmos;
TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa
3amanue 1
MarmuaHoe 00ydueHHe —
a) crenuaIu3UpOBaHHOE MPOrPAMMHOE pelieHre (Hin Habop pelIeHHii), KOTOpOe BKIIFOYACT B ceOs BCe MHCTPYMEHTHI IS
W3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynmuposka 06bexToB (HabmoneHuii, COOBITHIA) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/asl 3a[KCh KOTOPOTO MPEICTABISET CO00# yueOHbIH MpUMep, COepIKaIINii 3a1aHHbIi BXOHOI HabOp
JTAaHHBIX, © COOTBETCTBYIOMIHI €My MPaBUIGHBIA BEIXOJHOH pe3ylbTar
d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYarON[Mi METOMbI MOCTPOCHHS allTOPUTMOB, CIIOCOOHBIX 00y4aThCs HA
JTAaHHBIX
3aganue 2
Cpenu npeioKeHHBIX 3a/1a4 MAIIMHHOTO 00YyUeHHUsT YKQXKUTE 33/1a41 PErpeccun
a) Tlowck HeraTUBHBIX OT3BIBOB Ha (DHIIBM 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 aHanmu3a 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 THIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE IS NPOBEAEHHS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT AKTyaIM3aldH C Y9eTOM DPAa3BUTUS HayKH, OOpa3oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJIEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyrouuii kadeapoil u mpenogaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alrOpUTME CiIydaiiHoro seca - Random Forest
a) UroroBbIM mpeAcKa3saHHEM MO/ICNH SBJISCTCS MPEeACKa3aHHe CIy4aHOro AepeBa
b) Tlapamerpsl st Kamoro aepesa (TiTyOHHA, MUHIMATIBHOE YHCIIO0 0OPA3IoB B JIHCTE U T.1I.) BLIOUPAIOTCS CITydYaitHO
€) Kaxmoe nepeBo B Jecy mojydaet CiIydaifHbli MOqHA00D JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIAyYaliHBIM 00pa3oM
e) Ilpenckasaxue MOIENH - yCpeIHEHHBIC IPEICKA3aHHs JCPEBHEB

3anganue 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
OTMeTbTe BEpPHBIC YTBEPKACHHS O BIMSHUU NapaMETPOB PELIAIONIETO IePEBbs Ha NepeodydeHre
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIE TCHACHINS K TEPEOOYICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIe TEHICHIMS K TIEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEpeo0yISHHIO
d) TI'myOuHa nepeBa HUKAaK HE BIUSET Ha €ro Mepeo0ydeHHOCTh
e) UYem MeHblle 3HaUeHUE MapameTpa max leaf nodes, Tem MeHbIIe TCHICHINS K IePe0OyUCHUIO

3aganue 9

Kakoii knaccudurkarop He0OX0IMMO HCIIOIB30BATh IS MPEICKa3aHusl pa3Mepa 0J00PSHHOTO KPEANTa 10 3aJaHHBIM mapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlie CBOUCTBO gini, TeM OJJHOPO/IHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO VIS JIMCTHEB, HO HE JIJISL y3II0B
C) CBOWCTBO samples yKka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapamertp gini, BO BCEX JIUCTHSAX JIOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmomp3yer ocHOBHbIE | OOydarommuiics 3HaeT:

METO/BI u TEXHOJIOTUH | - OCHOBHBIE METO/Ibl MAIIMHHOIO 00YYEeHH s, IPOLECCHI U CEPBHCHI IO 00OPAOOTKE JAHHBIX U
UCKYCCTBEHHOI'O HMHTEJUIEKTa JJd | BhIpaOOTKE pelleHUH B 00JacTH NPO(PeCCUOHAIbHON NesATeNbHOCTH;
pCUICHUS TUIIOBBIX 3aJa4 - KOMILICKC TeXHOJOTHYSCKUX PEIICHHH, IMUTHPYOINI KOTHUTUBHBIC (DYHKIIUH YeJIOBEKA U

HO3BOH${IOIHHﬁ Ipyu  BBINOJHCHUM 3aJlad JOCTUTraTb PE3YyJbTaTbl, COINOCTABUMBIC C
pe3yabTaTaMu HHTeJ’IJ’IeKTyaﬂBHOﬁ JCATCIBbHOCTU YCJIOBCKA,

3amanue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jiece
a) dem OoJbLIE IEPEBLEB B JIECY, TEM JIy4IlIe KaYeCTBO MpeICKa3aHus
b) Bpems HacTpoiiku 1 PabOTHI CITy4alHOTO Jieca yBEIUYNUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chydaiiHblil Jlec IPUMEHUM /IS PeLCHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupUKaIuu

Banmanue 12
OTMeThTe BepHBIE YTBEPIKICHHS
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
nepelaHsbl
d) RandomizedSearchCV maer Gosee TouHOe npenckasanue, uem 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) pasuenuth rpubhl Ha ChEIOOHBIC U SAIOBHUTHIE
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 perienuit MOTYT periaTh 3a1a4y KIacCH(OUKAIMU ¢ TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples leaf Tem TouHee OyayT npeacka3aHus Ha TPCHHPOBOYHOHN BBIOOpKE
d) UYewm menbine 3HaueHue min_samples leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuatomias Beibopka (X_text, y_test) aTo —
a) Bsbopka, 0 KOTOPOIT HACTPAUBAIOTCS ONTUMAJIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOIt OIICHUBAETCS KAYECTBO IOIYUYECHHOTO epeBa PeIeHuMi
€) BrIGopKa, IO KOTOPOH OCYIIECTBIAETCS BEIOOP HAMITYUIIeH MOJEIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LENeBbIX 3HAYCHUI [UISI JTAHHOTO HAGopa 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) Mogzenp nepeobyyena

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

€) Mogaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pa3mepom 20 Ha 20. Kakue u3 npeyioxeHHbIX KOMOWHALN# HEe BBI30BYT OLIMOKY?
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[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) Omnpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy 3 Tpex KIaccoB (setosa, vercicolor, verginica) OTHOCHTCS UpHUC?
C) Pa3I[eJ'II/ITI) TEKCThI Ha HeﬁTpaHbeIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpenckasaTe pa3mep 3apabOTHON MIATHI CIIEIUATUCTA 110 ONPEIEIEHHBIM ITapaMeTPaM.
e) Pasgenuth n300paXkeHHs Ha COJIEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETh B3BCIICHHAS CYyMMa BXOJIOB HEHpOHa (10 MUCIOIb30BaHUS AKTUBAITMOHHON (YHKIINH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

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

[TpoBepsiemblii 00pazoBaTENbHBIN PE3yIbTAT:




KO[[ 1 HAMMCHOBAHUC

HH/IUKATOpa TOCTHKCHUS OO0pa3oBaTeNbHbIA Pe3yIbTaT
KOMIICTCHIIHU
OI1K-2.3: Ucnonp3yeT ocHOBHBIE | OOyJarommiics ymeer:
METO/Ibl ¥ TEXHOJIOTHU - arperupoBaTh, PUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATh KIIaCCH(UKATOPHI,
UCKYCCTBEHHOT'O MHTEIUIEKTA I | KiIacCHU()UIMPOBATh, BU3yaIH3UPOBATh IaHHbIC, CTPOUTH JCPEBbs PEIICHHH C
peIICHUs TUTIOBBIX 33134 UCIIOJIb30BAHUEM S3BIKOB BHICOKOTO YPOBHS ISl PEIICHUS HAYYHO-TEXHUYCCKUX 3a]a4 B

00nacTi npoheCCHOHAIBHOMN IEATCILHOCTH,

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 BETUYMH AaTadperiMa Sp HCIOIb3yst 0a30Bble METO/IbI BU3yalIM3alluil OMOIMoTekH pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNeil K  yCIOBHBIM
HOAMHOXKEeCTBaM Habopa JaHHBIX BEIBEIUTE IpadUK yCIeBaeMOCTH 10 MaTEMaTHKE U YTCHUIO C Pa3eIeHHEM I10 OJTy.

3amanue 22

3arpysute Moxynu 6nbnurorek numpay u matplotlib, a Taxxe moxyim 6udarorexu Scikit-learn, HeoOxoaIMEIe 11T pabOTHI C 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 YalenMcTHKa B CM; INMPHHA YalIeINCTHKA B CM; JUTMHA JIeTIECTKa B CM; LIMPHHA JIEIeCTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PELINTH 33/ady KiaccU(UKalMu, OTHECEHHS PAacTEeHHs "MpHUC" MCXOIS M3 IIUPUHEI
JICTIECTKOB, JIJIMHBI YalICTUCTUKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosnmaiite memoncTpaTuBHbIi Decision Tree kimaccudukarop,
UCTIONB3Ysl OJHOMMEHHBII Kiacc u3 Oubnmorexku sklearn m coxpanute ero B nepemeHHyro dt. J[ns paspmeneHus MHOXKecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yiTe MeTon train test split. OToOpasuTe mNoONyYeHHOE AEPEBO PEUICHUH rpaduyecky,
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 1epeBo peuIeHUH U MOIyduTe IIPEACKa3aHue Ha TeCTOBOH BbIOOpKe. Busyammsupyiite npenckasanne, yKaKUTe€ TOYHOCTb
JUIS TIOJTy9EHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBINH Habop boston.

HaGop mannbix boston npejcrasisieT co0oii coBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MaCCHB CIHICKOB:

{'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 4nciioBrIX 3HaUeHWA. Bama 3amada HaliTH ommucanne Kakaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 370 ypOBEHb MPECTYMHOCTH Ha TyITy HaCEICHUSI.

[octpoiiTe nepeBo pemieHwiA, MpeACcKa3bpIBAIONIee CTOMMOCTD JKHIIbS IO UMEIOIIUMCS TaHHBIM. OOpaTHTe BHAMAaHHE, CTOUMOCTD
JKHITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#agt. J{ist npeackasanus 3HAYCHUS
1eneBoii QYHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha IaHHBIX boston Mo CJIEAYIOLUIUM ITapaMeTpam:

MaKCUMajbHas ITyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAaJIBHOE YHCII0 P00 A7 paszaeneHus - ot 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpo0 B ucte - oT 1 10 10

OTo0pasuTe TydIue mapaMeTpsl U JIydIiee IepeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIN Habop boston.

Wzyunte ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mogens RandomForestClassifier ¢ 15 mepeBbsMu U MaKCHMalbHON
riyOMHOM paBHOM 5 ypoBHsM i gaHHbIX digits load().

OO0yuuTe MONy4eHHYI0 MOIeTh. BrimonHnTe npeackazanue. [locunTaiiTe TOUHOCTH (Score) AJis jeca.

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

VK-1.3: BripabateiBaer | ObOydarommiics BaajeeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBbIKAMH HAITUCAHUS HeﬁpOHHBIX ceTen 1A PpEUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pelieHus  TPHMKIAJAHBIX  33/1a4, | 00JacTH cBOei MPO(eCCHOHAIBHON e TeIbHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMHM OOYUYEHHS MOJIENM C WCIIOJIb30BAaHHEM WHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIJUIEKTa MHTEJUIEKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOTHI JITOPUTMA B 3371a4aX KJIACCU(PUKAINH U PErPECCUH.
OIIK-2.3: Hcnonap3yeT OCHOBHEBIE
METOBI u TEXHOJIOTUH
HCKYCCTBEHHOTO HWHTEIUIEKTA JUISA
pemIeHNs THIIOBBIX 33,144




10.

Ucnonb3yiTe ¢daiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOY4YaIOLWMXCA, KOTOpPbIe HE MPOXOoAWnN
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.
Ucnonb3yite ¢paiin StudentsPerformance.csv. BbiBeguTe CTPOKU C 4aHHbIMKW 06y4YaroLmMxca, HabpasLMX B cymme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxuTe 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 IeNecTKa U LWIMPUHA 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. Co3aaliTe AEPEBO PELIEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMaIbHOE KOMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEePEeBO peleHui rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npesckasaHMe OTHOCUMTE/IbHO K/AcCoB, K KOTOPbIM NMPUHAA/EKaT AaHHble U3
TECTOBOM BbIGOPKU.
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 peweHuin. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosnHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCcoB, K KOTOPbIM MPUHAANEXaT AaHHble U3 TecTOBOM BbIGOPKU. MocunTaiiTe 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 rnybuHon aepesbes - 7. BoinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
MmnopTtupyiite Habop paHHbiX load_digits, cogepkawmin 1797 nsobparkeHnin pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINOAHUTE NpeAcKasaHue un
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.
MocTpoiiTe HEMPOHHYIO CEeTb, COCTOSALLYHO U3 TPEX C/I0EB: BXOAHOTO, CKPbITOrO M BbIXOAHOTO. BbINOAHUTE NpeacKasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMpOHaA. B KavecTBe GyHKLMM aKTUBALMM UCMOb3YITE CUTMOUAY:

1

A=——
1+e*
Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMUM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ OO0J/KHbI MOAABaTbCA Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMW UCMONb3YITE rTMNepb0oIMYecKnin TaHreHC:

2
than(z) = m -1

0.
1.
12.
13.

RPOooNoGR~wWNE

2.3. IlepeyeHb BONPOCOB 1JIsl MOATOTOBKH 00y4alOIIUXCS K MPOMEKYTOYHOM aTTeCTANMHA

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.

Busyanmzanus B Pandas.

Bbubnunorexn Seaborn u Matplotlib

Pemaronyie g1epeBbsi: OCHOBHBIE TIOHSATHSL.




14. 3anmaua kiaccupuUKaIyH.

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

17. Meron 6mmKalInX cocenei.

18. Konmemnmus ciay4aiHoro 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. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpHocnoitHas MOJIENb.

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, onpeaesiiouue NpoueaIypy 1 KpUTepu OleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHUMI TP MPOBEAEHNU MPOMEKYTOUHOM aTTeCTAIIUN

Kpurtepun ¢popMupoBaHusi O1leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 32/1aHUM

- OIICHKA «OTJHMYHO» BBICTABIIACTCS OOydYaIOMEMYCs, €CJIM KOJHMYECTBO IPABWIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aaHHBIX BOIIPOCOB;

- OIIEHKA «XOPOIII0» BBICTABIIICTCS 00YUAIONIEMYCsI, €CITH KOJTHYECTBO ITPABMIIBHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYYArOMIEMYCs, €CIH KOJIMYECTBO IPABUIHHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 0b1iero 06b&Ma 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEY/AOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJArOMIEMYCS, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmupoBaHusi olleHOK 10 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUil

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO MOJHOCTBIO 0€3 OMIMOOK U HETOUETOB.

«Xopowmo» — cTaBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He OoJsiee 0JIHOM
Herpy0Ooit olMOKY M OIHOTO HeoueTa, He 0oJiee TpeX HeJ0UETOB.

«Y10BJIETBOPUTEIBHO» — CTABUTCS 32 pabOTy, ecii 00yJaloNNiics MPaBIIILHO BHITIOIHII HEe MeHee 2/3
Bceil paboThl MM TOMYCTHJI He Oojiee 0HOM rpy0oil ommMOKM U ABYX HEIOYETOB, HE Ooyiee OJHOM rpyOoit U
OJIHO HerpyOo# omuoOKu, He OoJiee TpeX HerpyObIX OIMOOK, OAHON HErpy0oii OMKUOKY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEJIBHO» — CTaBUTCS 32 PabOTy, €CIM YUCIO OMIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YJIOBJIETBOPUTEIHLHOY WK TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubok:

- 2pyoOvle owubKu: He3HaHue OCHOBHLIX NOHAMULU, NPABUN, HOPM, HE3HAHUE NPUEMO8 peueHus 3a0a4,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE HOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePayUOHAIbHBIL 8b1O0P X00A peleHUs.

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
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
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyUYEeHHBIX 3HAHUH, HEe JOMYCTHII (PaKTUUYECKUX OIIMOOK IPH OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUS IMOCICAOBATCIIBHOCTHU U3JIOKCHUA U HCKOTOPBIC HECTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOT/ia CTyJICHT JEeMOHCTPHPYET GparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPAMMBI U3y4aeMOr0 Kypca: ero 0a30BbIX HOHATHI U (yHIaMEHTAIbHBIX podieM. Y
9K3aMEHYEMOro CJIa00 BhIpaK€Ha CIIOCOOHOCTh K CAMOCTOSITEIILHOMY aHATUTUIECKOMY MBIIICHHIO, UMEIOTCSI
3aTPYAHCHUA B U3JIOKCHHUH MaTcpHuaia, OTCYTCTBYIOT H€06XOIII/IMBIC YMCHUSA U HABBIKHU, NJOITYIICHBI I‘p}I6BIe
OomKMOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HCO6XOI[I/IMO JJI TIOJTYUCHU A HOJIOKUTEIBHOMU OLICHKM.



