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Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. llosicHuTEALHAA 3aIMCKA
Lenp nmpomMexyTOYHOU aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTATOB
O6y‘~IeHI/I$[ I10 JAUCIHUIIIINHE, O6CCHG‘~II/IB3IOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

DopMbI IPOMEXKYTOUHOHN aTTecTaluu: 3a4€T, 7 ceMecTp

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kox manmkaTopa qOCTmKeHAS
Kon n HanmeHoBaHue KOMITETEHIINHA

KOMICTCHITUH
YK-1: CrtocoOeH OCYIIeCTBIATh KPUTHICSCKUI aHaIu3 MPOOJIEMHBIX CUTyaluii Ha OCHOBE VK-1.3: BeipabaTsiBaet
CHCTEMHOTI'0 TOJIX0/1a, BRIPA0AThIBATh CTPATETHIO CHCTBHM CTpATEeruio NeHCTBHIA ATIsI

peuICHu NPUKIAAHBIX 3a1a4,
HCIOJIb3Yyd TEXHOJOTNU
HNCKYCCTBCHHOT'O MHTCJJICKTA

OIIK-10: CriocobeH ¢popMynupoBaTh U peliaTh HAyYHO-TEXHUYECKUE 3a1aun B oosactu cBoeit | OITK-10.2: Mcnonb3yer
npo(eCCHOHANBHOM JIeITEIBHOCTH OCHOBHBIE METO/bI U TEXHOJIOIUH
MCKYCCTBEHHOTO MHTEIUICKTA ISt
peLICHUSI TUIIOBBIX 3a/1a4

Pe3yabTarhl 00yueHusi 10 JUCHHUIINHE,
COOTHECEHHbIE C MIAHUPYEMBIMU pPe3yJIbTATAMHU 0CBOEHHS 00pPa30BaTeIbHOI IPOrpaMMbl

Ko 1 HanMeHoBaHMe UHIUKATOpA O11eHOYHEIE
Pe3ynbraTel 00y4eHUs IO TUCIUTIIIHE
IOCTHKEHUS KOMIIETCHIINHA MaTepuabl

VK-1.3: BripabateiBaer  crpateruro | OOydaromuiicst 3HaeT:
JEHCTBUHN JUTS PEIlCHUs MPUKIIATHbIX 3a1a4,
UCIONIB3YsT TEXHOJNIOTHMM HCKYCCTBEHHOrO | -  KiacCH(UKAIMIO  3ahad, pemaeMblx  MeTojamu | Bompocst (Nel -

HHTEJIEKTa HUCKYCCTBEHHOI'O UHTEJIEKTA; Nel0)

-MCTPUKHU OLICHKHN Ka4€CTBa MOHCJ’ICﬁ " aJITOPUTMOB;

OOyyarouuiicst ymeer:

BEIOpaTh TOIXOIAIIYI0 METPHUKY JIUIsl OLEHKH KadecTBa | 3amanus 7-10
MOJICNIN ¥ aJITOPUTMA.

OOyuaromnuiicst Blajeer:

HaBBIKAMH OIIEHKH KauecTBa PabOTHI aNTrOpUTMa B 3amavax | 3amaxHus 7-10
KJIACCHU(DHUKAIIUU U PETPECCHH.

OIIK-10.2: Hcronb3yer ocHOBHBIE MeTonbl | OOyuaromuiics 3Haet: Bompocer  (Nell -
Y TEXHOJIOTHH MCKYCCTBEHHOTO MHTEIUIEKTa Ne20)
JUISL peLleHHs TUIOBBIX 3aa4 - OCHOBHBIE METO/Ibl MALIMHHOTO O0YYEHHs, IIPOLIECChl U

CEepBHCHI IO 00pabOTKE AHHBIX U BBIPAOOTKE pELICHU B
obnacTr npodecCuOHANBEHOM IesTeNEHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX PELICHUM, UMUTHUPYIOIIUN
KOTHUTUBHBIE (YHKIMM YENIOBEKAa W ITO3BOJIIONIMH IpU
BBIINOJIHEHUH 3ajgau JIOCTUTaTh pE3yIbTATHL,




COIIOCTaBUMBIC C pe3ylibTaTaMu HHTCHHeKTyaﬂLHOﬁ
JACATCIIBHOCTH YCIIOBECKA,

OOyuarorniuiics ymeer: SamaHust (Ne21 -
Ne25)

- arperupoBaTh, (HUIBTPOBATh, HACTpaWBaTh Beca,
BBIOWPATH KJIaCCU(UKATOPHI, KJIACCU(UITUPOBATD,
BH3YQJIM3UPOBATh JAaHHBIC, CTPOWUTH NICPEBBbs PEIICHUHA C
HCIIOJh30BAHUEM SI3BIKOB BBICOKOTO YPOBHS IUISI PEIICHUS
HAYYHO-TEXHHYCCKHIX 3amaq B obnactu
poheCCHOHATBHOMN MEATSIbHOCTH, HABBIKAMU HAIUCAHHS
HEHPOHHBIX CETeH Uil PEUICHUS HAYYHO-TEXHUYECKUX
3aja4 B obmactd  cBoei npodeccroHanbHOI
JeSITeITBHOCTH;

- HaBbIKaMH OOydYeHHS MOJEIH C HCIIOJIb30BAHHEM
HWHCTPYMEHTOB UCKYCCTBEHHOT'O MHTEIUIEKTA.

OOyuJaronuiics BiajgeeT: Samanust (Ne 1- Nel10)

- HABBIKAMHU HAIMCAHUS HEHPOHHBIX CETeH ISl PeIICHUsI
HAyYHO-TCXHHYECKMX  3a7ad B 00JacTh  cBoei
po(heCcCHOHAIBHON eI TeNbHOCTH;

- HaBBbIKaMH o6yqu1/151 MOACIM C HCIIOJIB30BAHHUEM
WHCTPYMEHTOB UCKYCCTBEHHOT'O HHTEIIJICKTA.

[MpomexyTouHas aTTecTanus (3K3aMEH) MPOBOJUTCS B OTHON M3 CIEAYIOIUX (POPM:
1) oTBeT Ha OHIIET, COCTOSAIIMNA U3 TEOPETUIECKUX BOMPOCOB U MPAKTHYECKUX 3aTaHUMH;
2) BeimosHenue 3aganuii B OMMOC CamI YIIC.

[IpomesxyTouHas aTTecTanus (3a4eT) IPOBOJUTCS B OJTHON M3 CIEAYIOMmUX (hopM:
1) cobecenoBanue;
2) BeinonHenue 3aaanuit B OMOC CamI'VIIC.

2. TunoBbie' KOHTPOJIbHbIE 32IaHHUS WJIM HHbIE MATEPHAJIbI IJIsl OLIEHKHN 3HAHUIA, yMEHHIi, HABHIKOB
U (WJIN) ONBITA 1eSITeIbHOCTH, XapaAKTEPU3YIOLIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEeHIN

2.1. TunoBbIe BONPOCHI (TECTOBbIE 3aJaHN) /IJIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEIbHOTO Pe3yJibTaTa

[IpoBepsieMblif 00pa30BaTENbHBIN pe3yNbTar:

Kon 1 HanMeHOBaHME UHIKATOpa N
OO0pa3oBaTenbHEINA Pe3yIbTaT
JIOCTHKEHUSI KOMITETEHIIMN

YK-1.3: BripabatsiBaet crpareruto | OOydaromuiics 3HaeT:
JIENCTBUN I peLieHust

NPUKIIaIHBIX 3a1ad4, UCTIONB3Ys - K}'IaCCVId)VIKaLI,VIIO 3aja4, pewaemMblX MeTo4aMun UCKYCCTBEHHOIO UHTENNIEKTA;

TCXHOJIOTUU HNCKYCCTBCHHOT'O o
-MeTPUKN OLEHKN KavecCTBa moaenen n aaroputmos;
HUHTCIJICKTa

Samanne 1

MainmaHOe 00y4YeHne —

! TlpuBonsTcs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.




a) CHeUUaJIM3MPOBAaHHOE MPOrPaMMHOE pelIeHHe (WM Habop pelieHuil), KOTOpoe BKIIOYAeT B ce0sl BCe WHCTPYMEHTHI IS
M3BIICUEHHS 3aKOHOMEPHOCTEH M3 CHIPHIX TaHHBIX

b) »ota rpynmupoBka o0bekToB (Habmoaenuii, coObITHIT) Ha OCHOBEAAHHBIX, OMMMCHIBAIONINX CBOMCTBA OOBEKTOB

Cc) Ha0Op AaHHBIX, KaXXIas 3aliCh KOTOPOTO IMPEICTABISET COOOI ydeOHBIH MpHMep, COACpKAIIWi 3aJaHHBIA BXOIHOU
Ha0Op JaHHBIX, U COOTBETCTBYIOIINH €My IPAaBIIIEHBIN BEIXOAHOW PE3yIbTaT

d) mnozapaszmeneHne UCKYCCTBEHHOTO MHTEIUIEKTA M3YUArOIIMH METOJbI MOCTPOCHHUS AJITOPUTMOB, CIIOCOOHBIX 00y4aThCsi Ha
JTAaHHBIX

3ananue 2
Cpenu npeuIoKeHHBIX 3aa4 MalllMHHOTO O0YyUeHHs YKXKUTE 3a/1a4i PErpeccHu
a) Ilomck HeraTHBHBIX OT3BIBOB Ha (PHJIBM Ha caiiTe KHHOKOMITaHUH
b) Anropurm duneTpaunu cnama
c) Ilpenckazanne cpoka OKynmaeMoCTH HPOEKTa
d) IlpexnckazaHue ppIHOYHOW CTOMMOCTH KBapTHPBI
e) Ilomck MOUIEHHHYECKUX TPaH3aKLIU

3amanue 3

K 6ubnmnoTekam aHanu3a naHubix B Python oTHOCSTCS ...

a) Tkinter
b) Pandas
¢) NumPy

d) Matplotlib

3amanne 4
Kakwue u3 nepeunciieHHBIX KOMaH/] BEpHYT JaHHbIe it Poccuu u 3um6a6Be?

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")]
3amanue 5

OtMeTbTe BEpHBIE YTBEPKACHHU 00 anropuTMe ciy4aiHoro jeca - Random Forest

a) MToroBbIM npejickazaHueM MOJICIIH SIBISIETCS TPE/ICKa3aHue CIIy4aiHOro iepeBa

b) IMapamerps ans KaxxIoro aepeBa (TIIyOWHA, MUHIMAIHHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BEIOUPAIOTCS CITyJaifHO
¢) Kaxnoe nepeBo B necy momydaer cry4aifHbIN TOAHA00D JaHHBIX

d) Ywucno nepeBbeB B Jiecy BHIOMpPAETCS CIydailHBIM 00pa3oM

e) Ilpenckazanme Monenu - ycpetHEHHBIC MPEICKa3aHMs IePEBHEB

3ananue 6
Kakoii arpuOyT 0TBE4aeT 3a MUHUMAJIHOE YHCIIO 00pa3LoB B JIUCTE?
a) min_samples leaf
b) max depth
c) min_samples split
d) min_impurity decrease
3ananue 7

Kaxkoii arpuOyT oTBEUaeT 32 MUHUMAJIFHOE YHCIIO 00pa3IoB B y3iIe ISl pa3esieHus ?




a) min_samples leaf

b) max_depth

¢) min_samples_split

d) min_impurity decrease

Samanne 8
OTMeTbTe BepHBIC YTBEPIKACHHS O BIMSHHUM MMapaMeTPOB PEIIAOLIero IepeBbs Ha epeodyueHne
a) UYewm mensIne 3HaueHHE min_samples split, TeM MeHbIIIE TEHAESHIUA K IEPE00yICHHIO
b) Yewm menbIire 3HaueHHe min_samples_leaf, TeM MeHbIIIE TSHICHIINS K IEPEOOYUCHUIO
¢) UYewm MeHbIIe TITyOWHA IepeBa, TEM MEHBIIE TCHICHINS K IEpPEOOYICHUIO
d) TI'myOuna mepeBa HHKaK HE BIHSET HA €TO MEepeo0ydeHHOCTD
e) Uem MeHblIe 3HaueHHe napamerpa max_leaf nodes, TeM MeHbIIE TEHACHINS K TEPEOOYIESHHIO
3ananue 9
Kakoit xiraccuduxarop He0OX0MMO HCIIONB30BATh IS IPEICKa3aHusl pa3Mepa 0JJOOpEHHOT0 KpeauTa 1o 3aJaHHBIM ITapamMmeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxker ObiTh HcnioNb30Bal U DecisionTreeClassifier, u DecisionTreeRegressor
3ananue 10
OTMeThTE BEpHBIE YTBEP)KICHHUS O JEPEBBSIX PECIICHAN.
a) YeM MEHBIIIe CBOMCTBO gini, TeM OJHOPOIHEE IPUMEPEI B JIHICTE
b) cBoiicTBO gini onpenenseTcs TOIBKO IS JINCTHEB, HO HE JUIS Y3IIOB

C) CBOMCTBO samples yka3bIBaeT Ha KOJINYECTBO IPUMEPOB B y3iIe
d) mapamertp gini, BO BceX JIMCTHSAX AOJDKEH UMETh OJNHAKOBBIC 3HAYECHUS

OIIK-2.3: Ucnone3yer ocHOBHblE | OOy4arouniuiics 3HaeT:

METOJIBI " TEXHOJIOTUH

MICKYCCTBEHHOTO MHTEIUIeKTa jyis | - OCHOBHBIC METOJIBI MAIIMHHOTO OOYYEHHS, IPOLECCHl M CEPBHUCHI MO 00paObOTKE JaHHBIX U

PelLIeHNs THIIOBBIX 3314 BBIPa0OTKE pelIeHuid B 001acTH NpodeccnoHaBHOM NeITebHOCTH;
- KOMIUIEKC TEXHOJOTUYECKHX PELICHUH, MMUTUPYIOIMH KOTHUTHBHBIE (DYHKIIUH YeJIOBEKa
W TIO3BOJLSIIOIMK TpPU BBINOJIHEHWH 33/1a4 JOCTUTATh pE3yJbTaTbl, CONOCTABUMBIE C
pe3yiIbTaTaMy HHTEIUICKTYaJIbHOM IesTeTEHOCTH YeI0BeKa;

Samanne 11

OTMeThTe BepHbIE YTBEPXKICHUS O CIIy4aifHOM Jiece

a) ueM OoJIbILIE IEPEBHEB B JIECY, TEM JIyUIlle KaUyeCTBO MpeICKa3aHus

b) Bpems HacTPOWKHW M PabOTHI CITyYaHHOTO Jieca YBEJIIMUMBAETCSI TPOMOPIIMOHAIBEHO KOJIMYECTBY JIEBEPEB B JIECY.
C) CIy4alHBIN JIeC IPUMECHUM /ISl pEIICHHS 33129 Perpeccun

d) ciyyaiiHbIi JTeC IPUMEHUM IS PCIICHUS 331a4 KITaCCU(PHKAIIMN

Bamanne 12
OTMeTbTe BEpHBIC YTBEPIKACHHS

a) RandomizedSearchCV Haxomut iydiyto KOMOWHAIIMIO TAPaMETPOB IS IePEBa PEUICHUN

b) RandomizedSearchCV pa6oraer ObicTpee, uem GridSearchCV

¢) GridSearchCV HaxoauT Jy4llyr0o KOMOHMHAIMIO TIapaMETPOB Ui JepeBa, U3 TeX 3HAYCHUH MapaMeTpoB, YTO ObUIN
nepeiaHbl

d) RandomizedSearchCV nmaet 6onee Tounoe npeackazanue, yeM GridSearchCV




Bamanue 13
Bribepure u3 criucka 3a1a4n KiIacCH(UKAIIH:

a) pasgenuthb no ¢ororpaduu KUBOTHBIX HA KOIIEK U cO0aK

b) mpenckazark CTOMMOCTH KBAPTHPHI IO 33JaHHBIM MTapaMeTpam
C) pa3JeauTh IPUOBI HAa ChEAOOHBIC U STOBUTHIC

d) crpynmupoBaTh TEKCTHI IO UX IMOIIMOHAIFHON OKpacKe

3amanune 14
OTMeThTe BepHbIE YTBEP)KICHUS

a) B kadectBe mepeMeHHBIX U1 00y4eHHS AepeBa MOTYT OBITh HCIOJIb30BaHbl KaK KOJMYECTBEHHBIC, TaK M KaTETOpHUANIbHBIC
NpU3HAKA

b) JlepeBbs perieHuid MOTYT pelarh 33/1a4y KiacCH(pUKauy ¢ MPOU3BOJIBHBIM YHCIIOM KIIACCOB

¢) UYem menpmie 3HaYeHne min_samples leaf Tem Tounee OyayT mpeackasaHus Ha TPEHUPOBOYHOI BEIOOpPKE

d) Yewm mensblie 3Hayenue min_samples leaf Tem TouHee OynyT npenckasaHus Ha TECTOBOH BBIOOPKE

Bamaunne 15
Ob6yuatomias BeiOopka (X_text, y_test) aTo —

a) Bribopka, Mo KOTOpOI HACTPaMBaIOTCS ONTHMAIBLHBIEC TAPaMETPHI JIepeBa

b) BeiOopKka, Mo KOTOPOI OIIEeHNBAETCS KaYeCTBO MOyUYSHHOTO JIepeBa PEIIeHUi

c) Bribopka, o KOTOpPOIi OCYIIECTBISIETCS BHIOOP HAMITYUIIEi MOJIETIH N3 MHOYKECTBA MOJIeTIen
d) MHoecTBO eNeBbIX 3HAYCHUH AT JaHHOTO Habopa JaHHBIX

Bamaunne 16

[Ipu 0OydeHnn HEKOTOPOI MOAETH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOpKE, MOITydeHa OoJIbInas
pa3sHHIa MEXKAY 3HAYEHUSIMH METPHK HA TPEHHPOBOYHOM M TeCTOBOH BBIOOpKax. O 4YeM 3TO MOXKET FTOBOPHUTH?

a) Mopens nepeoOyueHa

b) Pacnpenenenne TaHHBIX B TECTOBOW BBIOOPKE CHUIILHO OTIHYAETCS OT PACTIPEICTICHUS B TPEHUPOBOYHOU
¢) Mopens HEmoOOyUeHA

d) Mopgenb uneanbHO HacCTpOEHA

3aganue 17
Data — pandas.DataFrame, pazmepom 20 ra 20. Kakue n3 npeanoXeHHBIX KOMOHHAINI He BBI30OBYT OIIHOKY?

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 mo3BOJSIOT 0TOOpATh 5 MEepBhIX CTPOK AaradpatiMa data (MHIEKCHI OCIE0BATEILHOCTE uucen oT 0 ¢ marom 1)

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

3amanue 19




B kakux ClIydasx MOXCT OBITh HCIIOJIL30BaHa CTynicHYaTas (byHKHI/IH aKTI/IBaI_II/II/I?

a) OmnpenenuTh K CheT0OHBIM WIIM HECHETOOHBIM OTHOCUTCS TPUO?

b) Omnpenenuts K KAKOMY M3 TPEX KJIaccoB (setosa, vercicolor, verginica) OTHOCUTCS upuc?
¢) Pasxenuth TeKCThI HA HEWTpANIbHBIE, HETATHBHBIC M MOJOXKUTEIbHBIC.

d) TIlpexackasath pasmep 3apabOTHOM MIIATHI CIEMUAIKCTA 10 ONPEAETIEHHBIM TapaMeTpaM.
e) Pasgenuth n300pakeHHs Ha COAEPIKAIIKME U HE COJCPIKAIIHE OTKPHITHINA OTOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIICHHASI CyMMa BXOJIOB HEHPOHa (10 UCIOJIb30BaHUS AKTUBAI[HOHHON (YHKIIUH )

a) [-1,1]

b) [0,1]
¢ (-1,1)
d) (-o0,+ )

2.2. TunoBble 3aJaHuA JJId OIICHKH HABBIKOBOI'O 06pa30BaTeJ’ILHOF0 pe3yJjbTaTta

[IpoBepsiemblii 00pa3oBaTEIbHBIN PE3yJIbTaT:

Kox n HanmeHoBaHmEe
WHMKATOpa TOCTHKEHUS OO0pazoBaresbHBII pe3ynbTaT
KOMITETEHITUH

OIIK-2.3: Ucnione3yet ocHOBHBIE | OOydJaromuiics ymeeT:
METOJIBI U TEXHOJIOTUH

HICKYCCTBEHHOTO MHTEJUIeKTa ayisi | - ATPETAPOBaTh, (unpTpOBaTH, HACTPAUBATH BECA, BHIOMPATH KIaCCHU()UKATOPEL,
pelleHNs TUIIOBBIX 3a1a4 KJIaccu(UIPOBATh, BU3yaIU3UPOBATh JAHHbIE, CTPOUTH JEPEBbs PEILCHUM C
UCIIOJIb30BaHUEM A3BIKOB BHICOKOI'O YPOBHS ISl PEILICHUs] HAyYHO-TEXHUYECKUX 3a1a4 B
obacTu poeCCHOHATIBHOMN eATEIbHOCTH;

3ananune 21

Otkpoiite Jupter notebook, cospmaiire daiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoakmrouunrte
oubnuorexku numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[MonyuuTe pacnpeneneHne YUCIOBBIX BEIHMUYMH AaTadpeliMa Sp UCTIONb3yst 0a30BbIe METO/IbI BU3yali3aluu OuOanoTexu pandas.

WNmmnoptupyiite Oubimmoreky Seaborn. Mcmonb3yst uHTepdeic Uil NOATOHKM pPErpecCHOHHBIX MOJAENIEH K  YCIOBHBIM
HOJMHOXECTBaM Ha0opa JIaHHBIX BHIBEAUTE rpadUK yCIEeBaeMOCTH 110 MATEMATHUKE U YTEHHUIO C pa3zeeHUeM I10 MOJIy.

3ananue 22

3arpysute Momynu OmOmHoTeKk numpay u matplotlib, a taxxke momymu Ombnmotexku Scikit-learn, HeoOXxoauMblie ms paboOTHI C
npeBoM pemenuit. 13 sklearn.datasets parpysure TectoBblii Habop iris. VM3yunre cTpyKTypy HOJNydeHHOro Habopa IaHHBIX. B
Habope 150 sk3emmsipoB ("cTpok" B MPHUBBIYHOM HaM TEPMHUHOJIOTHHN). KakaoMy SK3EMILISIPY COOTBETCTBYET YETHIPE YHCIOBBIX
aTpubyTa (IUTMHA YalIeIrcTHKa B CM; IIMPHUHA YaIIeINCTHKA B CM; JUIIHA JIETIECTKA B CM; IIMPHHA JIeTIecTKa B cM) 1 Kiacc (‘setosa’,
'versicolor', 'virginica'). T.e. nanHbIi HaOOp MO3BOISIET PEIINTH 33434y KIACCH(PHUKAIMHA, OTHECEHUS pacTeHus "upuc" UCXonas U3
LIMPHHBI JIETIECTKOB, JUTMHBI YaIlIeNMCTHKAa M T.J. K OJHOMY M3 Tpex kiaccoB. Coznaiite nemoHcTtparuBHbIM Decision Tree
KaccuduKaTop, UCIOb3Ysl OJHOMMEHHBIN Kitacc u3 Oubnmoreku sklearn m coxpanure ero B nepemeHnyto dt. s paznenenus
MHOKECTBa Ha TECTOBOE M TPEHHMPOBOYHOE HCIONB3yHTe Meron train test split. OToOpa3uTe MOJy4YEeHHOE NEPEBO pELICHUi
rpaduuecku, UCIONB3yiTe MeTO plot_tree

3amanune 23

3arpy3uTe JaHHBIC U3 BCTpoeHHOro Habopa load digits. JlaHHbIe peACTaBISIIOT cO00it HaOOp U3 1797 pyKOMUCHBIX W300paKeHHM
mudp pasmepamu 8 Ha 8. Kaxkmass kapTUHKA NMPEICTaBICHA MAacCHBOM W3 64 3HAYCHUU LBETa [T KaXIOU SUCHKU M300parkeHUs.
OO0yuuTe JepeBo pelIeHU U MOJyYnTe Mpelicka3zaHre Ha TECTOBOM BhIOOpKe. Busyanu3upyiiTe npeackasanne, yKaxuTe TOTHOCTh




JUTA TIOJTYYCHHOT'O ICPCBA.

3ananue 24.
3arpy3uTe BCTpPOSHHBIH HaOop boston.

HabGop mamHBIX boston mpencraBmsier coOoi cimoBapp ¢ kmodamu data, target, feature names m DESCR. Kitouy data
COOTBETCTBYET MAaCCUB CIIMCKOB!

{'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 4mcnoBEIX 3HaueHMiA. Bama 3amavya HaliTH omucaHue KaKAOro W3 HuX. Tak mepBoe 3HaueHue (6.3200e-03
uu 0.00632) 3T0 ypoBeHb NPECTYMTHOCTU Ha YUy HaceJIeHUsI.

[ocrpoiiTe nepeBo pemieHuiA, MPeaCcKa3bIBAIOIIee CTOMMOCTD JKHIITbsl IO UMCIOIMUMCS TaHHBIM. OOpaTHTe BHIMAaHUE, CTOUMOCTh
JKHJIbSL - BEJMYMHA HempepbiBHas, u JepeBo kinaccuduranuun DecisionTreeClassifier nam ne momowaér. Jlns mpemckazanus
3HAYCHUS I[eJIeBON (DYHKIIMH HY)KHO perpeccroHHoe aepeBo DecisionTreeRegressor.

[epebGepuTe Bce AepeBbs HA TAaHHBIX bOston IO CIEIYIOLUIMM MapaMeTpam:
MakcHMallbHas TIyOuHa - oT 2 10 15 ypoBHeit

MHUHHAMAJILHOE YMCII0 IPO0 [UIst pa3zaeneHus - ot 2 jo 10

MUHUMAaJIBHOE YUCIIO Mpod B mcTe - oT 1 10 10

OtoOpasuTe Jryuime napaMeTps U JTydliee IepeBo.

3amanue 25.
3arpy3uTe BCTPOSHHBINH Ha0oOp boston.

W3yuute octaibHbie aTpuOyThl Kiaccupukaropa. Co3maiite moaens RandomForestClassifier ¢ 15 mepeBbsiMU U MakCHMaIbHON
TyOUHOM paBHOU 5 ypoBHAM ais maHHbIX digits load().

OO0yunTe MoMTyYeHHYI0 MOAETh. BeimonauTe npenckasanne. IlocunTaiite TOYHOCTS (Score) I Jeca.

VYKaXUTe TpU CaMbIX BaKHBIX IapaMmeTpa sl JIEPEeBbEB PEIICHWH B CO3JaHHOM JIeCy, HCIOJB3Ys, Hanmpumep, aTpuOyT
feature importances_.

YK-1.3: BripabateiBaer | OOydaromuiicss BjaajaeeT:

CTpaTEeruio e CTBUM s

peneHHs TPHMKIAIHBIX — 3aj1ad, | - HaBbIKaMH HaIlMCaHUs HEHUPOHHBIX CETEHU [Jid PCIICHUA HAYYHO-TCXHUYCCKUX 3aJad B

HCIIONB3YsL TexHomoruy | 007acTu cBoel npodeccuoHaIbHON NEATENbHOCTY;

HNCKYCCTBCHHOI'O MHTCJIJICKTA
- HaBbIKaMHU O6y‘IeHI/Iﬂ MoA€n C HCHOJb30BAHMEM HHCTPYMCHTOB HMCKYCCTBCHHOI'O

HUHTCIICKTA.

OIIK-2.3: Hcnonb3yeT OCHOBHbIe | ~HABBIKAMH OLCHKH KaueCTBa PaboThI aIropuT™Ma B 3aJa4ax KIaCCU(QUKAIUKN U PErPECCUHL.

METOAbI nu TCXHOJIOT'HHU
HUCKYCCTBCHHOT'O MHTCJIJICKTA JJIA
peIICHUA TUITIOBBIX 3a/1a4

1. WcnonbsyiTte ¢aiin StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMM 0By4YaloLLMXCA, KOTOPble He MPOXoAnIM
noAroToBUTENbHbIE Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (obomy)
6onbwe 90 6annos. Umnoptupyinte bubnmotery Seaborn. Ucnonbsys metog Implot() BbiBeguTe rpadmk ycneBaemocTtu
No MaTeMaTUKe M YTEHMIO C pasgeNieHMem no nosy.




Wcnonbayite daiin StudentsPerformance.csv. BoiBeanTe CTPOKM C AaHHbIMKU 0BydatoLmxca, HabpaBLIKNX B CyMMe 3a TpU
Tecta 6osble 250 6annos. Mmnoptupyinte 6ubAnoTeky Seaborn. MokaxKuTe Ha rpaduke cpeaHuit 6ann No matemaTtuke
ONA AeBYLEK U IOHOLWeN B 3aBUCUMOCTM OT YPOBHSA 0byYeHus.

3. Onpegenute, K KAKOMY 13 TpeX BUAOB NPUHALNEKUT UPUC MO YETbIPEM YMC/OBLIM MapaMeTpam: AJIMHA Yale/INCTUKA,
WMPMHA YallennCTMKa, AJIMHa NenecTka U LWWPUHa fienectka. 3arpysute moayamn 6ubamotek numpay M matplotlib, a
TakKe moaynu 6ubnnoteku Scikit-learn, Heobxoanmble ans paboTbl ¢ gpeBom peweHui. U3 sklearn.datasets 3arpysure
TecToBbIl Habop iris. Co3galiTe AepeBO PeLeHnit Co CAeayoWMMM NapameTpaMmn: MakcMMmanbHasa rnybuHa - 4 ypoBHs,
MWHUMANbHOE 4YMCIO 0O6beKToB B auncte - 4. OTobpasuTe NOSy4eHHOE AEPEBO PELUEHWUN rpaduyeckn, UCNoNb3ynTe
meTog, plot_tree. BbinonHUTe npeackasaHWe OTHOCUTENIbHO KNAcCoB, K KOTOPbIM NMPWHagexaT AaHHble U3 TeCTOBOWM
BbIOOPKMU.

4. Onpepennte, K KAKOMY M3 TPEX BUA0B MPUHAANEKUT MPUC NO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalleNnUCTUKa,
LWMPMHA YallenncTMKa, AMHa NenecTka U LWUPUHa ienecTtka. 3arpysute moaynan 6ubnmotek numpay 1 matplotlib, a
TakKe moaynu 6ubnmnoteku Scikit-learn, Heobxoanmble ans paboTbl ¢ gpeBom peweHui. U3 sklearn.datasets 3arpysure
TecToBbIl Habop iris. Co3paiTe AepeBo peleHnit co cneayrLWwmMmmn napameTpaMmm: MakCMMaibHOe KOIMYecTso Y3108 - 3,
MWHUMANbHOE YMCNO OOBEKTOB A/1A pa3feneHna nucta - 6. OTobpasnTe Nosy4yeHHOEe AepeBO pelleHul rpaduyeckm,
ncnonb3ymnte metog, plot_tree. BoinonHMTe npeackasaHMe OTHOCUTENBHO KAAcCoB, K KOTOPbIM NPUHaaaexaT AaHHble U3
TECTOBOW BbIBOPKM.

5. Onpeaenute, K KAKOMy M3 Tpex BUAOB NPUHALNEKUT MPUC NO YETbIPEM YMCOBLIM NMapaMeTpam: AJMHA YaLeIMCTUKA,
WMPUHA YalleNnCTMKa, AJMHA NenecTka M WWpMHA fenecTka. 3arpysute moayam 6ubnnotek numpay u matplotlib, a
Tak}Ke moaynu 6ubnnoteku Scikit-learn, Heobxoanmble ans paboTbl c gpeBom peweHui. U3 sklearn.datasets 3arpysure
TecToBbIl Habop iris.. Co3gaiite n obyunte mogens RandomForestClassifier ¢ 10 gepeBbamu. BbinonHUTe NpeackasaHne
OTHOCUTE/IbHO KNaccoB, K KOTOPbIM MPUHAANEXkaT AaHHble U3 TecTOoBOW BblGOPKM. MocuuTaiTe TOYHOCTL (score) ans
NoJly4eHHON MoZenu.

6. 3arpysute moaynn 6mbamnotek numpay n matplotlib, a Takxke moaynmn 6ubnuotekmn Scikit-learn, Heobxogumblie ana
paboTbl ¢ gpeBom peweHuit. U3 sklearn.datasets 3arpysute TectoBbii Habop iris. Co3gaiiTe M obyunte mogenb
RandomForestClassifier ¢ makcumanbHol rnybuHon nepesbes - 7. BbinosHWTE NpeAcKa3aHUe OTHOCUTENbHO KNaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIBOPKM. MOCUMTaNTE TOYHOCTb (accuracy) AnA NOAYYEHHON MOLENN.

7. WmnopTtupyiite Habop aaHHbix load_digits, cogepkawmin 1797 nsobparkeHuin pyKonucHbIx umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBbIN B nponopuunn 85/15.

Busyanusupyite nepsblie LWecTb 06BHEKTOB U3 TPEHNPOBOYHOro Habopa.
MocTpoiiTe HEMPOHHYIO CeTb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinosHWTE NpeacKasaHue u
OLEHUTE ero KayecTeo.

8. WmnopTtupyiTe Habop aaHHbIX load_digits, coaeprkawmin 1797 nsobpaxkeHuit pykonucHbix unuédp pasmepammn 8 Ha 8.
Pasgenute Habop Ha TPEHNPOBOYUHbBII 1 TECTOBbLIN B Nponopuun 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHUTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUMM UCKYCCTBEHHOrO HeEMpOHa, Ha BXOA AO/Hbl MOAABaTbCA Beca,

CMeLLeHue, 1 3HaYeHna BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMONb3YITE CUrMOUNAY:
A=_L
1+e™*

10. HanuwwuTte Knacc Neuron, BbINOAHAOWMIA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOA AO/IKHbl NOAABATbCA Beca,

CMeLLeHue, 1 3HAaYEeHMA BXOA0B HEMPOHA. B KauecTBe GyHKLMUN aKTMBALMM MCNONb3YHTE TMNepboanYecKnin TaHreHc:

than|z|= % -1
1+e

2.3. IlepeyeHb BONPOCOB JJIsl NOATOTOBKH 00y4aOIIUXCS K MPOMEKYTOYHOM aTTeCTAMHI
1. HckyccrBenHsiit uaTEILICKT. OCHOBHBIC IOHATHA V.
2. MammHHOE 00yUYeHHE.
3. T'mybGoxoe oOyucHue.
4. OOyu4eHHe ¢ yuuTeneM U 0e3 YIUTEIS.
5. OCHOBHBIC MOHATHS aHAIM3a JaHHBIX. JlaHHBIC, MOJIC)b, 00Pa0OTKa TaHHBIX.
6. MeTononornyeckre NPUHIIUITEI AHATU3bI JAHHBIX.
7. enwn, aTarel, METOABI M TEXHUKHU aHATIN3a JaHHBIX.
8.  OuupTpanus rpynmUpoOBKa U arperanus JaHHBIX.
9. Busyanuzauus gJaHHBIX.
10. Busyanmsanus ganubx B Phyton.
11. Buzyanmzamnus B Pandas.
12. Bubnmotexu Seaborn u Matplotlib




13. Pemaromiue nepeBbsi: OCHOBHbIC IOHATHUSA.

14. 3amaya kmaccuHUKAITUH.

15. Hepesbs pemenuii. OCHOBHBIE MapaMeTPhI IEpeBa.
16. JlepeBo pemieHHUH B 3a0a4H PETPECCHH.

17. Meron Ommkaiimmx cocenei.

18. KoHnennus cirydaifHOTro jeca.

19. CayuaitHast BBIOOpKa TPEHHUPOBOYHBIX 00Pa3IOB.
20. YcpenHeHHE IPOTHO30B.

21. TIpobGiema mepeoOydeHus.

22. Tumsl omuOOK: true negative, false positive.

23. Merpuku kadecTBa moaeiu: Precision, Recall, F1 score.
24. Tectuposanne ROC AUC.

25. HelipoHHBIE CETH.

26. HckyccTBEHHBIE HEHPOHBIL.

27. OyHKUUM aKTUBALMU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'paauieHTHBIH CITyCK.

31. JlpoGseHue 11ara mpu rpagdeHTHOM CITyCKe.

32. CroxacTHYECKHUH I'paAMEeHTHBIH CITyCK.

33. MeToa HaUCKOpEHIIero Cycka.

34. HelipoHHas CETb.

35. OnHoOCcHoOIHAas MOACHE.

36. CepTouHble HEHPOHHBIE CETH.

37. CBEpTOUHBIIA CIIOH, CIIOH NOABBIOOPKH, TIOJIHOCBSI3HBIH CIION.
38. lleneBast QyHKIHS.

39. 3amaun pacro3HaBaHHs 00Pa30B.

40. Krnaccudukarmst 00BEKTOB.

41. Ilownck m3006paxeHns Mo 00pasIry.

3. Meroanveckue MaTepHabl, ONpeae/sione Npoueaypy 1 KpUTepuy OLeHUBAHUSA
cpopMHpPOBAHHOCTH KOMIIETEHUIMI NP NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUN

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TeCTOBbIX 3aaHUI

- OICHKa <«OTJMUYHO» BBICTABJISICTCS 06yqa}01ueMyCﬂ, €CJIM KOJIMYECTBO IPaBUIIBHBIX OTBCTOB Ha
Borpockl coctanisieT 100 — 90% ot obiiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «XOpOoIl0» BBICTABIISACTCA O6y‘-IaIOHIeMYCSI, €CJIM KOJMYCCTBO IIPABUJIBHBIX OTBETOB Ha
BOMNPOCH — 89 — 76% oT o61iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «YHOBJETBOPUTEJIbHO» BBICTABIISCTCA O6y‘-IaIOHIeMYC${, €CJIM KOJIMYECTBO IPaBUJIBHBIX
OTBETOB Ha TECTOBBIC BONPOCHl —75—60 % OT 0011ero o0bEma 3a1aHHBIX BOIIPOCOB;

- OICHKa «HEYAOBJECTBOPUTEJIBbHO» BBICTABIACTCA 06yanomeMycsl, €CJIM KOJIUYCCTBO IIPaBUIIBHBIX
oTBeToB — MeHee 60% oT o01ero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHus OLIEHOK 110 Pe3y/IbTATAM BbINOJHEHUS 3a1aHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OMNOOK U HEJOYETOB.

«Xopowo» — ctaBUTCs 3a paboTy, BBINOJIHEHHYIO TOJHOCTHIO, HO NP HaJM4YMU B Heil He Oojee ogHOMN
Herpy0Oo# OIMOKY 1 OTHOTO HeloueTa, He 0oJiee TpexX HeJJ0YETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 3a paboTy, eciii 00yyarouuiicsi NpaBUIbLHO BBITIOJHUI HE MeHee 2/3
Bceil paboThI MM JTOMyCTUI He Oosiee o HON IpyOoii OmIMOKK M JIByX HEIOYeTOB, He Oojiee 0HOM rpy0oil u
OJIHO HerpyOoi omnoOKu, He 6oJiee TpeX HEerpyObIX OMMOOK, OAHON HEerpyOoil olMOKH U ABYX HEIOYETOB.

«Heyn0BJ1IeTBOPUTEJIBHO» — CTABUTCS 33 pabOTy, €CIM YHUCIO OMIMOOK M HEJ0YETOB MPEBBICUIO HOPMY
TSl OIICHKH «YJIOBJICTBOPUTEIHLHOY WJIU TIPABUIIHLHO BBITIOJTHEHO MeHee 2/3 Bcelt paboThI.

Buowi owubok:

- 2pybOvle owubKuU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, HE3HAHUe NPUEeMO8 peuleHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU: HEMOYHOCMU (HOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHYLIL 6blO0p X00d
pewenus.

- Heoouemvl. HEPAYUOHANbHbIE NPUEeMbl BbINOIHEHUS 3A0aHUs; OMOENbHble NOZPEUHOCMU 8
Gopmynuposxe 86160008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.



Kpurepun (popMupoBaHusi OLleHOK O 324eTy

«3a4TeHo0» — CTYJCHT IEMOHCTPHUPYET 3HaHHE OCHOBHBIX Pa3/IeioB MPOrpaMMBl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PyHAAMEHTAJIBHBIX MPOOJEM; MPHOOpEN] HEOOXOIUMBbIE YMEHHS M HaBBIKH, OCBOMII
BOITPOCHI MPAKTUYECKOTO MPUMEHEHHS MOTY4YEeHHbBIX 3HAHUH, HE TOMyCTHI (PaKTHIECKUX OIIMOOK IIPH OTBETE,
JIOCTAaTOYHO TIOCJIEZOBATENIbHO M JIOTMYHO HW3JIaraeT TEOPeTHYECKU Marepuain, [oImycKas JIMIIb
HE3HAYNUTENIbHbIE HApYIICHNUS ITOCIIeI0BATEILHOCTH H3JI0KEHUS M HEKOTOPhIE HETOUHOCTH.

«He3auTeH0» — BBICTABISETCA B TOM Cllydyae, KOT/ia CTy/IeHT AEMOHCTPHUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX MOHATHI U (yHIaMEHTAIBHBIX podiieM. Y
HK3aMEHYyeMOro cJ1ab0 BhIpaskeHa CIIOCOOHOCTh K CAMOCTOSTEIbHOMY aHAIUTHYECKOMY MBIIIJICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JI0KEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOANMBIC YMEHHUS! M HaBBIKH, JIOIYIIEHBI ITpyObIe
OmMOKY M HE3HaHWE TEPMMHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJIHUTEIbHBIE BONPOCHI, 3HAHHE KOTOPBIX
HEOOXOANMO IS TTOJYYEHUS TTOJIOKHUTEIIFHON OIIEHKH.
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