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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 KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHBTaTOB OCBOCHUA

00pa3oBaTeNbHOM MPOrpaMMBl.

®DopMBl TPOMEKYTOUHON arTecTtanuu: 3a4éT, 7 cemecTp (ouHOEe oOydeHue), 3a4eT 4 Kypc (3a0uHOE
oOyueHue)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCHMILIUHBI

KOL[ HHAWKATOpa JOCTUKCHUA
KO)I 1 HAMMCHOBAHHUEC KOMIICTCHIINHN

KOMITCTEHIINU
YK-1: CriocobeH ocymiecTBIATh KPUTHIESCKUN aHAJIH3 IIPOOIIEMHBIX CUTYyalluii Ha OCHOBE VYK-1.3: BeipabateiBaet
CHCTEMHOT'0 TIOAX0/1a, BEIPAOaTHIBATE CTPATETHIO NEHCTBUI CTPATEruo ACUCTBUMN A

peUICHUA MPUKIIAAHBIX 3a/1a4,
HCTIOJIb3Ys TCXHOJIOT'MHN
HNCKYCCTBCHHOI'O MHTCJJICKTA

OIIK-10: Criocoben ¢hopMyIHpoBaTh U peliaTh HAYYHO-TEXHUYECKHE 3aaa4u B o0mactu cBoeit | OITK-10.2: Mcnomnb3yet
npodeccroHaNbHO AeSTeTbHOCTH OCHOBHBIC METO/IbI I TCXHOJIOTHH
HCKYCCTBEHHOTO MHTEIIICKTA ISt
peIlICHHS THUIIOBBIX 33124

Pe3yabTaThl 00yueHus M0 JUCHHUIINHE,
COOTHEeCEHHbIE ¢ MJIAHUPYEMbIMHU pPe3yJIbTATAMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Kon 1 HaumMeHOBaHME HHIUKATOPA OrieHOUHBIE
PesynbraTel 00y4ueHNs 10 JUCIUTUINHE
JOCTIDKEHHS] KOMIIETECHINH MaTepHabl
YK-1.3: BripabateiBaet crpareruto | OOyuaromuiics 3HaeT:
JEWCTBUH sl pelIeHUsI IPUKIIaTHBIX 33/1a4,
UCIIONb3Ysl TEXHOJNOTMHM HMCKYCCTBEHHOTO | -  KlIacCH(UKAIMIO  3a/4ad, pemaeMblx  MeToxamu | Bompocst (Nel -
UHTEJIIEKTa HCKYCCTBEHHOT'O MUHTEJIIEKTA; Nel0)

-MCTPHUKHU OLICHKH Ka4eCTBa MOHGHGﬁ " aJITOPUTMOB;

OOy4aronuiicss yMmeeT:

BHIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKHM KadectBa | 3ajmanus 7-10
MOJIENIN ¥ aJTOPUTMA.

OO0yJaroniuiics BIaaeer:

HaBBIKAMH OLIEHKH KauyecTBa pabOThI aIropuTMa B 33aa4ax | 3aganus 7-10
KJacCU(UKAIMN U PErPecCHy.

OIIK-10.2: Ucnoxp3yer ocHOBHBIE MeToAsl | OOyuarommiics 3HaeT: Bompocer  (Nell -
M TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUIEKTa Ne20)
JUISL PELICHUS THIIOBBIX 3724 - OCHOBHbIE METOJBI MAIIMHHOTO OOYYeHHs, MPOLECCHl U

CEpBHCH IO 00pabOTKe MAHHBIX W BRIPAOOTKE pemIeHuH B
obnacTu mpodeccnoHaIbHOM AeITeTHbHOCTH;

- KOMINICKC TCXHOJIOTHYCCKHUX peIHeHPIﬁ, I/IMI/ITI/IpyIOIIII/Iﬁ
KOTHUTHBHBIC (byHKHI/II/I YCJIOBCKA U HO3BOJ’I$[IOHH/II>i pu
BBITMIOJTHEHUH 3a4a4 JOCTUTATh PE3YJIbTAaThl, COITOCTaBUMBIC




C pe3yibTaTaMH  HMHTCIUIEKTYAIbHON  JEATeIbHOCTH
JeJI0BEKa;

OOyJarouuiics ymeer: 3ananus (Ne21 -
Ne25)

- arperupoBatb, (uIbTpOBaTh, HacTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPBI, KI1acCU(UIMPOBATH,
BU3yaJIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PELICHUI C
UCIIOJIB30BAaHHEM SI3BIKOB BBEICOKOTO YPOBHS AJIS PEIICHUS
HaYYHO-TEXHUYECKHX 3a7ad B 00IACTH MPO(ecCHOHATBHON
JeATeIbHOCTH; HaBBIKAMU HAIlMCaHUS HEHPOHHBIX ceTei
JUIS pEIICHUs] HAYYHO-TEXHHYECKHX 3a/1a4 B 00J1acT cBoeit
npoecCHOHABLHON IEITEbHOCTH;

- HaBbIKaMH 06y‘{CHI/Iﬂ MOACIN C HCIOJB30BAaHHUEM
HHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIJIEKTA.

OO6yJatomniuiicsi Biaajgeer: 3amanus (Ne 1- Nel0)

- HaBBIKaMHM HaIlMCaHHA HeﬁpOHHHX ceTeit AT pCHICHUSA
HAYIHO-TCXHHUYICCKUX 3aJa4 B obactu cBOCH
HpO(i)CCCI/IOHaHBHOI\/’I JACATCIbHOCTH,

- HaBBbIKaMH 06yqumI MOACIM C HCIOJb30BaHHUCM
HHCTPYMCHTOB UCKYCCTBECHHOTI'O MHTCIIJICKTA.

[TpomexyTouHas aTTecTanus (3a4eT) IPOBOAUTCS B OTHOM U3 CleAyoIuX (popm:

1) cobecenoBanue;

2) seinonHenue 3aganuii B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIEe MATEPHAJIBI /IJIsl OLIEHKH 3HAHMIL, yMeHHUil, HABLIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapPAKTEePU3YIOLIUX YPOBeHb ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/IaHNS) 1JIsl OIEHKY 3HAHNEBOT0 00Pa30BaTeIbLHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTaT:

KOI[ N HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHUSA KOMIICTCHIIMHN

O0pa3oBaTeNbHBINA PE3yNbTaT

VYK-1.3: BripabaTbIBaeT CTpaTeruio
JNEUCTBUN I pelieHus
NPUKJIAJHBIX  33]ad, HCIOJIb3YS
TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIeKTa

OOyuaronuiics 3HaeT:

- KJ'IaCCMdJMKaLI,M}O 3ajay, pewaemblX MeTo4aMU UCKYCCTBEHHOIO MHTENNEKTA,;

-MEeTPUKU OLUEHKHN KayecCTBa Mo,a,eneﬁ 1 anropnuTtmos;

3amanne 1

MammHHOe 00y4eHne —

a) crnenuaIM3UpOBAaHHOE MPOrPaMMHOE pelleHHe (MM Habop PelIeHHi), KOTOpOe BKIOYAeT B ce0st Bce MHCTPYMEHTBI IS
M3BJICYEHUSI 3aKOHOMEPHOCTEHN U3 CBIPBIX JaHHBIX

b) osra rpynmuposka 00bexTOB (HabmoneHuii, COOBITHI) HA OCHOBEJAHHBIX, OMMCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaXkIas 3aIKCh KOTOPOTO MPEICTABIAET CO00M y4eOHbIM PUMED, COAEPIKAIINI 3aIaHHbIH BXOJHOM HaGOP
JIAHHBIX, U COOTBETCTBYIOIIHUN €My NIPaBUJIbHBIN BBIXOJIHOM pE3yJIbTaT

! TlpuBomstcss THHOBBIE BOMpOchl W 3amaHus. OLEHOUYHBIE CPEACTBA, MNPEJHAZHAYEHHBIE [ TPOBEICHUS ATTECTALHOHHOTO
MEpOIPHUATHS, XpPaHIATCs Ha Kadeape B JOCTATOYHOM JUISl TIPOBEAEHUS OLIEHOYHBIX MPOLEAYp KoJMuecTBe BapuaHTOB. OneHOYHbIC
CpEICTBa MOJUIEKAT aKTyaIM3aldd C YY4EeTOM pa3BHTHS HayKH, OOpa30oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CPeAr 00yJaromnuXcs YHUBEPCUTETA
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.




d) noapasacj€Hue UCKYCCTBECHHOI'O MHTCIJICKTA I/I3y'{a}OIIII/II71 METOAbI MOCTPOCHUS AJITOPUTMOB, CIIOCOOHBIX O6y‘{aTLCﬂ Ha

JaHHBIX

3amanue 2

Cpenu npeIoKeHHBIX 3a7jad MAIIHHHOTO OOYUSHHS YKXKUTE 33/1a41 PETPECCHU

a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CAiiTe KHHOKOMITAHUH
b) Aunropurm ¢punbTpanuu cama
c) IlpeackasaHue cpoka OKyMmaeMOCTH MPOEKTa
d) TlIpeackasaHue peIHOYHOH CTOMMOCTH KBAPTHUPHI
e) Tlowck MOIICHHHYECKUX TPAH3AKIHI
3amanue 3

K 6ubnmorexam aHanmu3a naHHbIX B Python oTHOCSTCS ...

a) Tkinter

b) Pandas

c) NumPy

d) Matplotlib
3aganue 4

Kakne n3 nepedncieHHbIX KOMaH] BEpHYT AaHHbIe 111 Poccun u 3umbadse?

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"")

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

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

OtTMeThTe BEpHBIC YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBeIM npejckazaHUEM MOJIEIH SBIISETCS MPeICKa3aHue CIIydalHoro Jepesa
b) Tlapamerpsl wis kaxa0ro JAepesa (riyorHA, MUHUMAIbHOE YHUCII0 00Pa3I0B B JKUCTE U T.J.) BEIOUPAIOTCS CIIyYaiiHO
¢) Kaxmgoe nepeBo B jecy noiydaer clyq4ailHpli MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpeackazaHue MOJENH - YCPEIHEHHbBIE TPEACKA3aHHs IEPEBbER
3aganue 6

Kakoii aTpuOyT 0TBE4aeT 32 MUHUMaJIbHOE YHCIIO 00pa3LoB B JIUCTE?

a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease
3amanue 7

Kakoit aTpu0yT oTBe9aeT 32 MUHIMAJIbHOE YUCIO 00Pa3IoB B y3iI€ IS pa3aeieHus?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity decrease




3anmanue 8
OTMeThTe BEPHBIC YTBEPIKIACHHS O BIMSHHUN IIAPAMETPOB PEIIAIONICTO JCPEBhS Ha IIepeoOyUCHIE

a) UYem mMeHblme 3HadueHHe min_samples_split, TeM MEHBIIIC TCHACHIHS K TIEPEOOYICHHIO

b) UYem mensine 3HageHre min_samples_leaf, TeM MeHbIIIE TEHICHIMS K TIEPEOOYICHUIO

C) UYem MeHbIie IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K EPEOOYICHUIO

d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €r0O MepeoOydeHHOCTh

e) UYem MeHblle 3HaUCHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIUS K TEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO UCTIONB30BATh U TIPEACKa3aHus pazMepa 0f00peHHOT0 KpeIuTa 1o 3aJaHHBIM apameTpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3amanue 10
OTMeThTe BEPHBIC YTBEPKACHHS O ACPEBbIX PEIICHHN.
a) dYeM MEeHbIlie CBOWCTBO gini, TeM OJJHOPO/HEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B

C) CBOWCTBO samples yKka3pIBacT Ha KOJHYECTBO MPHUMEPOB B y3IIe
d) mapametp gini, BO BceX IHCThAX TODKEH UMETh OJJMHAKOBBIC 3HAYCHHUS

OIIK-10.2: Hcnonb3yer ocHOBHBIE | OOy4arolmuiics 3HAET:

METO/IBI " TEXHOJIOTUH

HCKYCCTBEHHOTO MHTEIUIeKTa it | - OCHOBHBIC METOJIbI MAIIMHHOTO OOY4EHHs, IPOLECCH U CEPBHUCEHI 10 00pa0OTKE JaHHBIX I

PELLICHUS THIIOBBIX 33724 BBIpabOTKe peLIeHui B 001acTH NpodecCHOHANBHOM esITeNbHOCTH;
- KOMIUIEKC TEXHOJIOTHYECKUX PEIICHNH, IMUTHPYIOIMI KOTHUTHBHBIE (DYHKIMN YeJIOBEKa U
MO3BOJISIIOINMI  TIPY  BBITIOJIHEHWM 3a/1a4  JIOCTUTATh PE3YJbTAaThl, COIOCTAaBUMBIE C
pe3yJbTaTaMy UHTEIUIEKTYalbHON JIesITeIbHOCTH YeJIOBEKa;

Saganue 11

OTMeThTe BepHBIE YTBEPIKJICHHS O CITy4aiiHOM Jiece

a) uem GoJbIIe IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHuUsI

b) Bpems HacTpoiiKu 1 PabOTHI CITyYaHOTO Jieca YBEINIHUBACTCS IPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ciyvaiiHbIi Jiec IPUMEHUM JUIS PeIeHHs 3aa4 Perpeccuu

d) chyuaiiHblii Jlec TPUMEHUM JUIS PEILCHUs 3a/1ad KIacCHpUKAUN

Banmanue 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV Haxoaut aydInyro KOMOHHAIINIO TAPAMETPOB JUIS IePEeBa PEIICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nydmryl0 KOMOMHALMIO TapaMeTpoOB Ui AepeBa, M3 TeX 3HAYCHHIl MapamMeTpoB, 4TO ObUIH

nepeiaHbl
d) RandomizedSearchCV npaer Gonee TouHoe npenckasanue, yeM GridSearchCV

3amanne 13




BLIGepI/ITe n3 CIIMCKa 3a1a4u Knaccn(bm(aunn:

a) pasgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK

b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3a[AHHBIM [apaMETPam
C) pasueauTh TPUObI HA ChEJOOHBIE U SITOBUTHIE

d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeThTE BEpHBIC YTBEPIKICHHS

a) B kadecTBe mepeMeHHbBIX i O0YUCHUS AePeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIHYECTBEHHBIC, TAK U KATCTOPHAIbHBIC
NPU3HAKA

b) epeBsst pemieHuit MOryT peruars 3aa4y KIaCCH(DUKAILME C IPOU3BOIBHBIM YHCIOM KIIaCCOB
€) Yewm meHsIme 3HadeHne min_samples_leaf Tem TouHee OyayT mpeacKazaHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensime 3Hauenne min_samples_leaf Tem TouHee GyayT NpeaCKa3aHus Ha TECTOBOM BEIOOPKE

3amanue 15
Ooyuarorias BeiOopka (X _text, y_test) ato —

a) BrIOopka, Mo KOTOPO HACTPAWBAIOTCS ONTUMANBHBIE TApaMETPHI JepeBa

b) Bribopka, M0 KOTOPOIl OLICHUBAETCS Ka4ECTBO ITOIYYCHHOTO epeBa PeIICHUH

C) BrIOopka, 0 KOTOPOH OCYIIECTBISASTCS BEIOOP HAMITYUIed MOJEIIH H3 MHOKECTBA MOJIeIIeH
d) MHOXecTBO LeNneBbIX 3HAYCHUM ISl TAaHHOTO Habopa JaHHBIX

3amanue 16

[Tpu 0OyueHnn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJIbIIast
pa3HuIa MEKAY 3HAUCHUSIMUA METPUK Ha TPEHHUPOBOYHO U TECTOBOU BRIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT pacTpeieieHus B TPEHUPOBOTHOMN
€) Mogens HemooOyUeHa
d) Mogenp uieanbHO HACTPOCHA

Saganue 17

Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakne U3 npeaiosKeHHbIX KOMOWHAIMI HE BBI3OBYT OIIHOKY?

a) Data.iloc[[1,4,5],0:3]

b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]

d) Data[l1:5,[1,6]]

Bamanue 18

Kaxkue cTpoku mo3BoJIsItOT 0TOOpaTh S MEPBBIX CTPOK Aatadpaiima data (MHIEKCHI MOCe0BaTeIbHOCTD Yrced oT 0 ¢ mmarom 1)

a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kaxux ciydasix MOXKeT OBITh NCIIONIb30BaHAa CTyINeHYaTast (PYHKIIMA aKTUBAIHN?

a) Onpenenuts K CheIOOHBIM HUITH HEChET0OHBIM OTHOCUTCS IPUO?
b) Omnpenenuts K KaKOMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) orHocuTcs upuc?




C) Pa3nenuTh TEKCTHI Ha HEHTpPaAbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) TIlIpeackasats pa3mep 3apabOTHOI IIATHI CHELHAIKCTA O ONPEACICHHBIM MapaMeTPaM.
e) Pa3ngenuTh U300pakeHUs HA COACPIKAILIIE U HE COACPIKALINE OTKPBITBIH OTOHb.

3amanue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CyMMa BXOJIOB HEHPOHA (10 UCIIOIb30BaHUS AKTUBAI[HOHHOMN ()YHKITUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3a1aHUS JIs1 OLIEHKH HABBIKOBOI0 00Pa30BaTeIbLHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yabTAaT:

Kon u nammeHnoBanue
WHJIUKATOpa JOCTHKEHHS O0pazoBartesbHbIA pe3ysIbTaT
KOMITETEHIINU

OIIK-10.2: Mcnons3yer OO0yuaromuiics ymeer:

OCHOBHBIE METOJIBI U TEXHOJIOTUH

HCKYCCTBCHHOTO MHTEIIIEKTa Ayisi | ~ ATPErHPOBATh, ¢bunbTpOBaTH, HACTPAMBATH BECa, BHIOUPATH KIACCU(PUKATOPEL,

pelLeHNs THIIOBBIX 3314 Ki1accuUIMUpOBaTh, BU3yaJH3HUPOBATh JaHHBIC, CTPOUTH JEPEBbS PEIICHHUH C
UCIIOJIb30BAaHUEM SI3BIKOB BHICOKOTO YPOBHS AJIsl PELICHUs HAYYHO-TEXHUYECKUX 3a/1a4 B
obnacTy NpoQecCHOHAIBHOMN NesTeTbHOCTH;

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite daiin lab2 <ama damunmus>.ipyng (uampumep, lab2 tiuzhna.ipynb), noxkirouunrte
oubnurotrekn numpy u pandas u npouTtute naHHbie U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[NomyuuTe pacnpeneneHue YHCIOBBIX BEIMYUH JaTadpeiiMa sp UCTIOIb3ys 0a30Bble METObI BU3yalu3aluyd Oubnuorexu pandas.

Wmnoprupyiite Oubimorexy Seaborn. Mcmonb3yss uHTepdeiic Ui MOATOHKM PETPECCHOHHBIX MOJENeH K YCIOBHBIM
MOAMHOXECTBaM Habopa JIaHHBIX BBIBEANTE IpaK yCIeBaeMOCTH 110 MaTEMaTHKE U YTCHUIO C Pa3zeIeHHeM I10 MOy.

Bamanue 22

3arpysute Mmoaysiu 6ubnuorek numpay u matplotlib, a Taxxxe moaynu 6udaunoTeku Scikit-learn, HeoOXoaMMBIE I pAOOTHI C JPEBOM
pemiennii. U3 sklearn.datasets parpysute tectoBblit Habop iris. 3yuure cTpyKTypy Mojy4eHHOro Habopa AaHHbIX. B HaGope 150
3K3eMIUIIpOB ("cTpok" B MPUBBIYHONW HaM TepMHHOJIOTHH). KakqoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(UMHa YamenucTHKa B CM; IMMPHHA YaIISINCTHKA B CM; JUTHHA JIETIECTKa B CM; IIMPUHA JIETIECTKA B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHBI HaOOp TO3BOJIAET PEIINTH 3a7ady KiIacCH(UKAUN, OTHECCHUS PacTeHUs "HpHC" WCXOIS U3 IIUPUHBI
JIETICCTKOB, JUIMHBI YaIICINCTHKA U T.J. K OHOMY H3 Tpex KiaccoB. Coznaiite nemoHcTparuBHbIA Decision Tree knmaccudukarop,
UCTIONB3Ysl OJHOMMEHHBIN Kinacc m3 Oubimmorexu sklearn m coxpanuTe ero B mepeMmeHHyto dt. [lynst pasneneHust MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCHONB3yHTe MeTon train test split. OToOpasuTe mnoNydYeHHOE AEPEBO pEUICHUI rpauyecky,
ucnonp3yiite meron plot_tree

3amanue 23

3arpy3urte naHHbIe U3 BCTpoeHHOTo Habopa load digits. /lanHbIe mpencTaBisioT coboit Habop u3 1797 pykonmUCHBIX M300paskeHni
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH U300paKeHMsI.
OOy4uTe IepeBo pemIcHu U MOJTYYHTe Mpecka3aHne Ha TECTOBOM BRIOOpKe. Busyanusupyiite mpeacka3aHue, yKaKUTe TOYHOCTh
JUTSI TIOJTYYeHHOT'O IepeBa.




3ananue 24.
3arpy3uTe BCTpOSHHBIN Habop boston.

Habop marnbx boston mpeacrasiseT coboii cioBaps ¢ kimodamu data, target, feature names 1 DESCR. Kiouy data cooTBetrcTByeT
MACCHB CITHCKOB:

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

B kaxmoii crpouke 13 uncioBrIx 3HaueHMA. Bama 3amada HaiiT onmucanne Kakaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypoBEeHb MPECTYIMHOCTH Ha TyITy HACEICHU.

INoctpoiitTe nepeBo penieHui, NpencKka3bBalONIee CTOMMOCTD KIWIbS [0 UMEIOINMes JaHHBIM. OOpaTuTe BHUMaHUE, CTOUMOCTD
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo knaccudukanuu DecisionTreeClassifier Ham He momoiinéT. st npeacka3aHus 3Ha9eHUS
1eneBoi (yHKINK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

[lepeGepuTe Bce nepeBbs Ha JaHHBIX boston MO CIEIyIONINM ITapaMeTpaM:
MaKCUMalbHas TyOuHa - oT 2 10 15 ypoBHeit

MHUHUMAaJIBHOE YUCJI0 TPo0 11 pasznenenus - ot 2 1o 10

MUHHMaJIBHOE Yrcio po0 B mucte - oT 1 1o 10

OtoOpasuTe sTydinne napamMeTpsl U JIydllee JepeBo.

3amanue 25.
3arpy3uTe BCTpOeHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOyTH Kiaccudukaropa. Cozmaiite Mmogens RandomForestClassifier ¢ 15 mepeBpsaMu W MaKCHMalbHON
rTyOWHOM paBHOU 5 ypoBHAM ais maHHEIX digits load().

O6y‘II/ITe IMOJYYCHHYIO MOJCJIb. BrimonauTe npeacKasaHue. IlocuuTaiiTe TOYHOCTH (SCOI'G) JUIA J1eca.

VYKaxuTe TpPH CaMBIX BaXXHBIX MapaMeTpa I JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3YS, HalpHMep, aTpuOyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BjIajseeT:

CTpaTETuro JIeUCTBUI IS

pelIeHNs [PUKIAAHBIX 3ajay, | - HABBIKAMHU HATNCAHWSA HEHPOHHBIX CETEH IS PEIICHHMA HAyYHO-TEXHMYECKHX 3a1ad B
HCTIONB3YS TexHonoruu | 007macTu cBoei nmpodeccnoHanbHON NesATENbHOCTH;

HNCKYCCTBCHHOTI'O MHTCJJICKTA
- HaBBIKaMH 06yqu1/I;1 MoACIM C HCIOJb30BAHMEM HHCTPYMCHTOB MCKYCCTBCHHOT'O

HUHTCJIJICKTA.

OIIK-10.2: Vcnonb3yer | ~HABBIKAMH OLECHKH Ka4eCTBa PaOOTHI alfOPUTMA B 3a]a4ax KIACCH(UKALIMH U PErPECCHH.

OCHOBHBIC METOABI U TCXHOJIOTUH
HNCKYCCTBCHHOI'O MHTCIIJICKTA JJIA
pC€UICHUA TUIIOBBIX 3a/1a4

1. MWcnonb3yiite ¢ann StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMK 0B6y4aloLWMXCA, KOTOpble He NpoxXoauau
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmK ycnesaemoctu no
MaTeMaTUKe W YTEHUIO C pa3gesieHnem no nony.

2. Wcnonbsyite daiin StudentsPerformance.csv. BoiBeauTe CTPOKM C AaHHbIMM 0bByYatoLWmxca, HabpaBLUIMX B CyMMe 3a Tpy
Tecta 6osbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AeByLUIEK U IoHOLWEN B 3aBUCUMOCTU OT YPOBHA 06yyYeHus.




Onpenennte, K KAKOMy U3 Tpex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJMHa YallenCcTUKa,
LUMPWMHA YaLlleNNCTUKA, O/IMHA 1IenecTKa U WUpPKHa ienecTka. 3arpysute moaynum bubanotek numpay n matplotlib, a Takxke
moaynn bubnunotekmn Scikit-learn, Heobxoaumble gna paboTtbl ¢ apeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3galiTe AepeBO PeLUEHU CO CAeayroWMMN NapaMeTpammn: MakCMManbHas rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC0 06BEKTOB B iUCTe - 4. OTObpa3uTe NosyYeHHOE AEPEBO peLleHul rpaduyeckm, UCNoNb3ynTe MeTos,
plot_tree. BbinonHUTE NpeACKasaHWe OTHOCUTE/IbHO K1ACCOB, K KOTOPbIM MPUHAZANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenvte, K KAKOMY U3 TPEX BUAO0B MPUHALNENKUT MPUC NO YETbIPEM YUCIOBbIM NapaMeTpam: AJIMHA YaleaNCTUK],
LWMPMHA YaWeNnCTUKA, 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. Co3paiTe AepeBO peLleHnn co cneayowmumMm napameTpaMm: MakCMManbHOEe KONNMYEeCTBO Y3108 - 3,
MWHUMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasuTe NoayvyeHHOE AEepeBO pelleHui rpaduyeckmy,
ncnonb3ynte metog plot_tree. BoinonHUTe npeackasaHMe OTHOCUMTE/IbHO KAcCoB, K KOTOPbIM NMPUHAA/eKaT AaHHble U3
TECTOBOM BbIGOPKU.

5. Onpeaenute, K KAKOMy U3 Tpex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moaynm 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 fepesbamun. BoinonHUTe npeacKasaHune
OTHOCUTENIbHO K/1AacCOB, K KOTOPbIM MPUHAA/EXaT AaHHble U3 TecToBOW BblGOpKK. MocumTaitTe TOYHOCTb (score) ana
NoNy4YeHHOW Moaenu.

6. 3arpysuTte moaynu 6ubnmotek numpay u matplotlib, a Takxke moaynu 6ubnmnotekmn Scikit-learn, Heobxoanmble ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3gaiTe n 0byumTe mopenb
RandomForestClassifier c makcumanbHow rnybuHoin aepeBbes - 7. BbinonHUTe npeacKkasaHne OTHOCUTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbI6OPKM. MocuMTalTe TOYHOCTb (accuracy) Ana NoAyYeHHON moaenu.

7. WmnopTtupyiite Habop paHHbix load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopummn 85/15.

Busyanusunpyite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNONHWUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

8. WUmnopTtupyiite Habop paHHbIX load_digits, copepkawmin 1797 nsobpaxkeHUn pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINONHUTE NpeAcKasaHue m
OLEHWTE ero KayecTso.

9. HanuwwuTte Knacc Neuron, BbIMOAHALWMNA GYHKUMM UCKYCCTBEHHOINO HEMpPOHA, Ha BXOA AO0/IKHbI MOAaBaTbCA Beca,

CMeLLeHNe, M 3HaYeHNA BXOA0B HelMpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONBb3YNTE CUTMOUAY:
1
“Tve
10. Hanuwwute knacc Neuron, BbINOJHAKOWMIA GYHKLMM UCKYCCTBEHHOTO HEMPOHA, HAa BXOZA AOJIKHbl MOAaBaTbCA Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMW UCMONb3YITE rTMNepb0oIMYecKnin TaHreHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIIUXCH K MPOMEKYTOYHOM aTTeCTANMHU
1. HUckyccrBennslit naTeInIeKT. OCHOBHBIC MTOHATHSA NI
2. MammHHOE 00yJeHHE.
3. T'mybGoxkoe oOyuenue.
4. OOyueHwue c yauTenem u 6e3 yauTes.
5. OcHOBHbIE TIOHATHUS aHAIN3A JAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JTaHHBIX.
6. MeTO}lOHOFI/I‘IeCKI/Ie IIPUHIUITBI aHAJIN3bI JJaHHBIX.
7. HGHI/I, 9Tallbl, MCTOJbI U TCXHUKHU aHAJIN3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Busyanmzanus JaHHBIX.
10. Busyanmzanus naHHbx B Phyton.
11. Busyammzanus B Pandas.
12. bubmuorexu Seaborn u Matplotlib
13. Pemaromue nepeBbsi: OCHOBHBIC TIOHSTHS.
14. 3apmava kraccupUKaIHH.
15. JlepeBbs pemenuii. OCHOBHBIE MTapaMeTphI JepeBa.
16. [epeBo pelmicHUi B 3a1a4K PErPECCHU.
17. Merop Onmxalmx coceaei.




18. Konuemnmus ciryyaifHoOro jeca.

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

21. TIpoGnema nepeoOydeHUs.

22. Twumsl onmOoK: true negative, false positive.

23. Mertpuku kadecTBa Mmojenn: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHUW aKTHBALNU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpmHocnoHAs MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOH, CII0H MOABBIOOPKH, TIOJTHOCBS3HEIH CIIOH.
38. LleneBas ¢pyHKUHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus 1Mo oopasiry.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepU OLeHUBAHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PY NPOBE/ICHNU MPOMEKYTOYHOM aTTeCTAUM

KpnTepIm (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 O0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3agaHui

- OLCHKAa «OTJIMYHO» BBICTABISCTCS OOYYAIOIIEMYCs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bpEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKa «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOy4aroleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 06111ero 00BEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKa «HEeYy10BJIeTBOPHUTEIbHO» BBICTABISAETCS OOy4aroIeMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popMupoBaHusi OIICHOK 1O pe3y/JbTATAM BBINOJHEHUS 3aJaHUH

«OTJIHYHO» — CTaBUTCS 32 pabOTy, BHIIOJIHEHHYIO MOJHOCTHIO O€3 OMIMOOK U HEJ0YETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHINOJIHEHHYIO MMOJHOCTBIO, HO MIPU HAJIWYHU B HEll He Oosee OfHOU
HerpyOoil omiOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y/10BJI€TBOPUTEJIBbHO» — CTaBUTCA 32 PabOTY, €cii 00y4aroUIHiicsl TPaBHIBLHO BBIIOIHUI HE MeHee 2/3
BCei paboThl WM JOMYCTHJI HE OoJiee OJHOM TpyOOr OMIMOKK M JABYX HEIOYETOB, HE OoJjiee OqHOM rpy0oil u
oJIHOH Herpy0oii omunbOku, He OoJiee Tpex HerpyObIX OUIMOOK, OTHOM HErpyOol OMMOKY U JBYX HEJJOYETOB.

«HeynoBJIeTBOPUTEIBLHO» — CTABUTCS 332 pabOTy, €CIIM YUCIO OMIMOOK U HEJOUETOB MPEBHICHIIO HOPMY
IUISL OIICHKU «YZOBJIETBOPUTEIEHOY» WM TIPAaBHIIBHO BBHIMOJIHEHO MeHee 2/3 Bceid paboThl.

Buowl owubok:

- 2pyoOble OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKU: HeMOYHOCU YOPMYTUPOBOK, OnpedeieHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HePaYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbIE NOZPEULHOCU 8 YOPMYIUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurepun ¢popmupoBaHus OLEHOK 110 324eTy

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZelIOB IPOrPaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX HpOoOJIeM; MPHOOpen HEeoOXOAMMBIE YMEHHS W HaBBIKM, OCBOMII
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHbBIX 3HAaHU, HE TOMYCTUI (PaKTHYECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIycKas JIMIIb



HE3HAYMUTEJIbHbIEC HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHSI 1 HEKOTOPBIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM CJIy4ae, KOT/ia CTyJEHT AEMOHCTPHUPYET (pparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNiOB MPOTrpaMMbl U3Yy4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro cJ1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHATUTUYECKOMY MBIIIJICHHIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHUS U HAaBBIKH, JIOMYIIEHBI IpyObIe
omMOKY M HE3HAaHWE TEPMHUHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTYHYEHHUS ITOJI0KUTEITLHOM OIICHKH.
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