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Coneprxanue

IlosicanTenbHAs 3aIIHCKa.

TunoBbie KOHTPOJIbHBIE 3aJJaHHsI UIIM WHBIE MaTepPHAIIbI 7Sl OLIEHKU 3HAHUM, YMEHUH, HAaBBIKOB U (UJIH)
OTIBITA JEATEIBLHOCTH, XapaKTEPU3YIOIINX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHI.

MeTtoauueckie MaTepuanbl, ONPeAeSIONIe MPOLeaypy U KPUTEPUHN OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPY TTPOBEACHUH MPOMEXYTOUYHON aTTECTAIINH.



1. [losicHUuTEILHAA 3aMUCKA
Lenp nmpomMexyTOYHOM aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUYHBIX MU OKOHYATEIBHBIX PE3YyJbTAaTOB
06yqu1/151 I10 I[I/ICIII/IHJ'II/IHC, O6€CH€'—II/IBaIOHII/IX JTOCTUIXKCHHC HJ'IaHI/IpyeMBIX pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHOI MPOTrPaMMBl.

DopMBbI MPOMEKYTOUHOM aTTecTaluu: 3a4€T, 7 ceMecTp

Ilepeyenb komneTeH Ui, GopMHUPYEeMBbIX B NPollecCe OCBOEHUS JUCHMILIHHBI

Kox manmkaTopa qOCTIKEHHS
Ko u HanMeHoBaHue KOMIIETEHIIUNHA

KOMICTCHITUH
VYK-1: CriocobeH oCymecTBISITh KPUTHIECKUI aHaIN3 TIPOOJIEMHBIX CUTYaIlui Ha OCHOBE VK-1.3: BeipabaTsiBaet
CHCTEMHOTI'0 MOJIX0/1a, BEIPA0AThIBATH CTPATETHIO SHCTBHI CTpATEruio IeHCTBHIA AJIsI

peuieHuns NPUKIAAHBIX 3a1a4,
HCIOJIb3YS TEXHOJOT'Nn
HNCKYCCTBCHHOI'O MHTCJUICKTA

OIIK-10: CriocobeH ¢hopMynupoBaTh U peliaTh HAyYHO-TEXHUYECKUE 3a1a4yn B oonactu cBoer | OITK-10.2: Mcnons3yer
npo(ecCHOHABHOM JeITebHOCTH OCHOBHBIE METO/IbI M TEXHOJIOTHH
MCKYCCTBEHHOTO MHTEILICKTA JJIs
pELICHUSI TUIIOBBIX 3a/1a4

Pe3yabTaThl 00yueHUsi 10 TUCHHUILINHE,
COOTHECEHHbIE C MJIAHUPYEMbIMU pe3yJIbTATAMHU 0CBOEHHs 00Pa30BaTeIbHOI IPOrpaMMBbl

Ko v HauMeHoBaHNe UHIUKATOpA O1eHOYHEIE
Pe3ynbraTel 00y4eHus 110 TUCIUTIIHE
IOCTHKEHUS] KOMIIETCHIINHA MaTepHabl

VK-1.3: BrlpabateiBaer  crpareruto | OOyuaromuiicsi 3HaeT:
JIEHCTBUH AJIs1 pELeHUs IPUKIIaAHbIX 3a/1a4,
UCIIONIB3Ysl TEXHOJIOTHM HWCKYCCTBEHHOrO | -  KilaccMuKalMio  33ja4, pelaeMbelx — MeToaamu | Bompocsl (Nel -

HHTEJUIEKTa HCKYCCTBEHHOT'O MHTEIIEKTA; Nel0)

-MCTPUKHU OLICHKHN Ka4€CTBa Moueneﬁ 1 aJITOPUTMOB;

OOyuarommiicss yMeeT:

BEIOpaTh TMOAXONSAIIYI0 METPHUKY JUISI OLEHKHM KadecTBa | 3amanus 7-10
MOJICNIN ¥ aJITOPUTMA.

OOyHJaronmiics BIaaeeT:

HaBBIKAMH OLICHKH KadecTBa padoTHl alropuT™Ma B 3a1adax | 3amaxus 7-10
KJIacCU(HKaAIN 1 PErPECCHH.

OIIK-10.2: Hcronp3yeT ocHOBHBIE MeTonbl | OOydaromuiics 3HaeT: Bompocer  (Nell -
U TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUIEKTa Ne20)
JUISA PELICHUs TUIIOBBIX 3a1a4 - OCHOBHBIE METOIBl MAaIIMHHOTO OOYYeHHs, MPOLECCHl U

CEepBHCHI 10 00pabOTKE JAHHBIX U BBHIPAOOTKE PEIICHUI B
obnacTy mpoeCCHOHATBHOMN EATeIbHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX PEUICHUM, UMUTHUPYIOIUN
KOTHUTUBHBIC (YHKIMH YeNOBEKAa M TO3BOJISIONIMH IpU

BBIITOJTHCHHU U 3a1a4 JOCTUT'aTh PE3yJIbTAThI,




3a1a4 B

BU3yaJIM3UPOBATh J@HHBIE, CTPOUTH JAEPEBbsl PELICHUU C
HCIIOJIb30BAHMEM SI3bIKOB BBICOKOTO YPOBHSI [UIsl PEIICHUS
HAYYHO-TEXHHYCCKIX
POoECCHOHATBHON eATCIFHOCTH, HABBIKAMU HAIACAHHUS
HeflpOHHBIX CeTeﬁ JUJIA pemeHI/m Hay‘-IHO-TeXHI/IquKI/IX
obOnactu
JIESTENILHOCTH;

- HaBbBIKaAaMH 06yqum1 MOACIN C HCIOJb30BaHUEM
HUHCTPYMCHTOB UCKYCCTBCHHOI'O MHTCJIJICKTA.

3amaq B obnactu

cBoOCH npoheCCHOHATBHON

COIIOCTaBUMBIE pesyibTaTaMd — MHTEJUICKTYaJIbHOU

JIeATEIbHOCTH YeJIOBEKa,;

OObyuatommiicss ymeeT: 3amanus (Ne21 -
No25)

- arperupoBaTh, (QUIBTPOBAaTh, HAcTpauBaTh Beca,

BHIOMpATh KJaccu(pUKaTOpBI, KI1acCH(UIMPOBATH,

OObyuJatommiics BaajaeeT:

- HaBBIKAMHU HAITMCAHUS HEWPOHHBIX CETEH I PEelICHHUS
HAyYHO-TEXHUYECKIX
PO eCCHOHATBHOM NI TEITFHOCTH,

- HaBBIKaAaMH 06yquH;1 MOJACIN C HCIIOJb30BaHUEM
HUHCTPYMCEHTOB UCKYCCTBECHHOI'O MHTCJIJICKTA.

3a7a4 B obmactu CBOEI

3amanus (Ne 1- Nel0)

[TpomexxyTouHas arTectamnus (3K3aMeH) MMPOBOIUTCS B OJTHOM M3 CIEAYIOMUX GOPM:
1) oTBeT Ha OHUIIET, COCTOSAIINI M3 TEOPETUUECKUX BOIIPOCOB M MPAKTUICCKUX 3a/IaHUH;

2) seimonHenue 3aganuii B OMMOC Caml YIIC.

[TpomerxyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieAyromux Gopm:

1) cobecenoBanue;

2) seinonHenue 3aganuit B OMMOC CamI YIIC.

2. TunoBbie' KOHTPOJIbHbIE 32JAHUA UJIH HHbIE MATEPHAJIBI ISl OIEHKH 3HAHUIA, YMEHHUii, HABHIKOB
U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIINX YPOBEeHb C()OPMUPOBAHHOCTH KOMIIeTEeHIIUIA

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3a]aHUs) /51 OLIEHKN 3HAHUEBOI0 00Pa30BaTe/ILHOI0 pe3yabTaTa

[IpoBepsieMslii 00pa3oBaTEeNbHBIN pPe3yIbTaT:

KO,H U HAUMCHOBAHUEC MHAUKATOPA
JOCTHXKCHUS KOMIICTCHIIMHN

O0pa3oBaTeibHBIN Pe3yIbTaT

VK-1.3: BripabaTbIBaeT cTpaTeruio

OOyuaroniuiicst 3HaeT:

MammHHOe 00y4eHne —

JENCTBUI hiuie: peleHus
NPUKIAAHBIX 3374, HCIOIb3ys | - KnaccudrKaLmio 3a4au, pellaembiX METOAAMU UCKYCCTBEHHOTO UHTENNEKTa;
TEXHOJIOTHH HCKYCCTBEHHOI'O .
-METPMKM OLIEHKU KauyecTBa Mogeneit U anropuTmos;
UHTEIJIEKTa
Samaune 1

! TlpuBonsTcs THUIOBBIE BOMPOCH M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE IJIl MPOBENEHHS ATTECTAMOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOYHOM JJIsl TPOBEJICHUS] OLEHOYHBIX MPOLEAYp KOJIM4YecTBe BapuaHTOB. OlEHOYHBIE
CpeAcTBa MOAJIEKAT aKTyalH3alUH C YY4ETOM DPAa3BHUTHs HayKH, 0oOpa3oBaHHA, KyJNbTYpbl, S5KOHOMHKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHUS OIIEHOYHBIX CPEACTB CPeH 00YJAIOIINXCSl YHUBEPCUTETA

HecyT 3aBelylomuni kadeapoi u npenogaBarels — pa3paboTUNK OLEHOUHBIX CPEJICTB.




a) CHEeUUaM3MPOBAaHHOE MPOrPaMMHOE pelIeHHe (WM Habop pelieHunii), KOTOpoe BKIIOYAeT B ce0sl BCe WHCTPYMEHTHI IS
M3BIICUEHUS 3aKOHOMEPHOCTEH M3 CHIPHIX TaHHBIX

b) »ora rpynnupoBka o0bekTOB (HabmomeHuii, COOBITHIT) HA OCHOBEJAAHHBIX, OTIMCHIBAIONINX CBOHCTBA OOHEKTOB

Cc) Ha0Op MaHHBIX, KaXIas 3alCh KOTOPOTO IMPEICTABISACT COOOH yUeOHBIM NpHMEp, COACPKAIINN 3aJaHHBIA BXOJHOW
Ha0Op JaHHBIX, U COOTBETCTBYIOIINN €My IPaBMIBHBIN BRIXOAHOM pe3yIbTaT

d) mnozapaszmeneHne UCKYCCTBEHHOI'O MHTEIUIEKTA M3YYAIONIMH METOJbI IOCTPOCHHUS allTOPUTMOB, CIIOCOOHBIX 00y4aThCs Ha
JTAaHHBIX

3ananue 2
Cpenu npeuIosKeHHBIX 3a71a4 MAIIMHHOTO O0YyUeHHs YKXKUTE 331a41 PErpeccun
a) Ilomck HeraTHBHBIX OT3BIBOB Ha (PHJIBM Ha caiiTe KHHOKOMITAHHH
b) Anropurm duneTpaunu cnama
c) Ilpenckazanne cpoka OKynmaeMOCTH IPOEKTa
d) IlpexnckazaHue pIHOYHOW CTOMMOCTH KBapTHPHI
e) Ilouck MOUIEHHHYECKUX TPaH3aKLIU

3amanue 3

K 6ubnnoTekam anamu3sa naHHbix B Python oTHOCSTCS ...

a) Tkinter
b) Pandas
¢) NumPy

d) Matplotlib

3amanne 4
Kakwe u3 nepeunciieHHBIX KOMaH BEpHYT NaHHbIe it Poccuu 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"")

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

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

OTMeTbTe BEpHBIE YTBEPKACHHA 00 anropuTMe ciydaifHoro jeca - Random Forest

a) HToroBbIM mpeacka3zaHUEeM MOJAENH ABIACTCS NPEeICKa3aHue CIIy4aliHOTo epeBa

b) IMapameTps! ans Kaxxoro AepeBa (TIIyOnHA, MUHIMAJIBHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BRIOUPAIOTCS CITyYaifHO
¢) Kaxnoe nepeBo B necy momydaeT cryqaiiHbIN IOAHA00P JaHHBIX

d) Ywmcno nepeBbeB B Jiecy BHIOMpAETCS CIydaitHBIM 00pa3omM

e) Ilpenckazanue Moneny - ycpetHEHHBIC MTPECKAa3aHMs IEPEBbEB

3anaHue 6
Kakoii arpuOyT 0TBE4aeT 32 MUHMMAJIEHOE YHCIIO 00pa3LoB B JIUCTE?
a) min_samples leaf
b) max depth
c) min_samples split
d) min_impurity decrease
3ananue 7

Kakoii arpuOyT 0TBe4aeT 32 MUHUMAJIFHOE YHCIIO 00pa3IoB B y3iIe AJIsl pa3esieHus ?




a) min_samples leaf

b) max_depth

¢) min_samples_split

d) min_impurity decrease

3amanue 8
OTMeTbTe BEpHBIC YTBEPXKACHHS O BIMSHHUU MapaMeTPOB PEIIAOLIET0 IePEBbs Ha epeodydeHne
a) UYewm mensire 3HaueHHE min_samples_split, TeM MeHbIIe TEHASHIUA K IEpPe00yICHHIO
b) Uem menbie 3HaueHre min_samples_leaf, Tem MeHbIlIe TeHISHIUS K IEPEOOYUSHUIO
¢) Yem MeHblIe IITyOMHa IepeBa, TEM MEHBIIE TCHACHIUS K ITepeo0yYeHHIO
d) TI'myOwna mepeBa HHKaK HE BIMSET HA €TO MEepeoOydeHHOCTD
e) Uem meHblIe 3HaueHUe napamerpa max_leaf nodes, TeM MeHbIIE TEHACHINS K ITEPEOOYIECHHIO

3ananue 9

Kaxkoit xmaccudurarop He0OXOIMMO HCIIONB30BATh AJIS TPEICKa3aHus pa3Mepa 0J00pEeHHOTO KPEANTa 110 33IlaHHBIM ImapaMeTpam?

a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxker ObiTh Hcionb30Bal U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeThTE BEpHBIE YTBEPIKICHHS O JEPEBAX PECIICHAN.
a) YeM MEHBIIIe CBOWCTBO gini, TeM OJHOPOIHEE MIPUMEPHI B JIHICTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE JUIS Y3II0B

C) CBOMCTBO samples yka3bIBaeT Ha KOJINYECTBO IPUMEPOB B y3iIe
d) mapamertp gini, BO BceX JIMCTBSX AOJDKEH HMETh OJMHAKOBBIC 3HAYECHUS

OIIK-2.3: Hcnone3yer ocHOBHble | OOydarouniuiics 3HaeT:

METOJIBI " TEXHOJIOTUH

MICKYCCTBEHHOTO MHTEIUIEKTa Jyis | - OCHOBHBIC METOJBI MAIUIMHHOIO 0OYYEHHS, IPOLECCHI M CEPBUCHI 1O 06paGOTKE JAHHEIX U

pellleHNs TUIIOBBIX 33124 BBIPaOOTKE pelIeHuid B 001acTH NpodeccnoHaIBHOM e TebHOCTH;
- KOMIUIEKC TEXHOJIOTUYECKUX PELICHHUH, HIMUTHPYIOIHUH KOTHUTHBHbBIC (YHKIHN YeIoBeKa
W TIO3BOJLSIIOIIMK TpPW BBIIOJIHEHWH 3a/1a4 JOCTUTaTh pe3YJbTaThl, CONOCTaBUMBIE C
pe3yJbTaTaMH MHTEIUIEKTYILHOM eITeIbHOCTH YellOBEKa,;

Samanne 11

OTMeThTe BepHBIE YTBEPIKJICHHA O CIIyJaifHOM Jiece

a) deM OoJblIe JEPEBLEB B JIECY, TEM JIydIle Ka4eCTBO NPeICKa3aHNs]

b) BpeMs HACTPOWKHU U pabOTHI CIIy4aifHOTO JIeca YBEIMYUBAETCS IPOIOPLIMOHATIBHO KOIUYECTBY IEBEPEB B JIECY.
C) CIydaiHbIH Jlec IPUMEHUM JUTS peLIeHHs 3aa4 PEerpeccuu

d) chmy4aifHBIH JTec IPUMEHAM /IS pEIIeHHS 331249 KI1acCH(UKAIN

3amanue 12
OTMeThTe BEPHBIC YTBEPIKACHHS

a) RandomizedSearchCV naxoaut ny4iryto KOMOWHAIIMIO TAPAMETPOB JJIs JiepeBa pPelIeHHN

b) RandomizedSearchCV pabotaet OricTpee, uem GridSearchCV

¢) GridSearchCV HaxomuT mydmrylo KOMOWHAIIMIO TapaMETpOB Ui JEpeBa, M3 TEX 3HAYCHUH MMapaMeTpoB, YTO OBLTH
TiepeiaHbl

d) RandomizedSearchCV naer 6oiee Tounoe npexackaszanue, yeM GridSearchCV




Bamanue 13
Bribepure u3 crmcka 3a1aun KiaccuhuKaIum:

a) pasgenuthb no ¢ororpaduu JKUBOTHRIX HA KOIIEK U COOAK

b) mpencka3aTh CTOMMOCTH KBAPTHUPHI MO 33JaHHBIM MTapaMeTpam
C) pa3JeauTh IPUOBI HA ChEAOOHBIC U STOBUTHIC

d) crpynmupoBaTh TEKCTHI IO MX 3MOIIMOHATBHON OKpacKe

3amanue 14
OTMeThTe BepHbIE YTBEP)KICHUS

a) B kadecTBe mepeMeHHBIX I 00y4eHHS AepeBa MOTYT OBITh HCIOJIB30BaHbI KaK KOJMYECTBEHHBIC, TaK M KaTETOpHaJIbHbIC
NpU3HAKA

b) JlepeBbs pelieHuid MOTYT pelaTh 33/1a4y KiIacCU(pUKAIMK C TPOU3BOJILHBIM YHCIIOM KIIaCCOB

¢) UYewm menbie 3HaYeHHe min_samples leaf Tem Tounee OyayT mpeackasaHus Ha TPEHUPOBOYHOI BEIOOPKE

d) Yewm mensblie 3Hayenue min_samples leaf Tem TouHee OynyT npeacka3aHus Ha TECTOBOH BBIOOPKE

Bamanmne 15
Ob6yuatomias BeiOopka (X_text, y_test) ato —

a) BriOopka, Mo KOTOpO HaCTpaMBaIOTCs ONTHMAIBHBIEC TApaMETPHI IepeBa

b) BriOopka, M0 KOTOPO¥ OIIEHUBAETCS KAYECTBO MOTyYEHHOTO JIepeBa PeIIeHni

c) BriOopka, o KOTOPOI OCYIIECTBISIETCS] BRIOOP HAMITYUIICH MOJIEITH N3 MHOYKECTBA MOJIeIel
d) MHoecTBO IeNeBbIX 3HAYCHUH AT JaHHOTO Habopa JaHHBIX

3amanne 16

[Ipu obydeHnn HEKOTOPOIl MOETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOpKE, MOITy4eHa OoIbInas
pasHHIa MEXXAY 3HAYEHHSIMH METPUK Ha TPEHHPOBOYHOH M TeCTOBO BBIOOpKax. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mopens nepeoOydeHa

b) PacnpeneneHne TaHHBIX B TECTOBOW BBIOOPKE CHIILHO OTIHYAETCS OT PACTIPEICICHHUS B TPEHUPOBOYHOM
¢) Mopens HEmOOOYUCHA

d) Mopgenb uneanbHO HaCTpOEeHA

3aganue 17
Data — pandas.DataFrame, pazmepom 20 ra 20. Kakue U3 npeanoXeHHBIX KOMOHHAINI HE BBI30BYT OLIHOKY?

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

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

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

3ananue 18
Kakwe cTpoku mo3BOJISIOT 0TOOpATh 5 MEpBBIX CTPOK natadpariMa data (MHIEKCHI TOCIE0BATENBHOCTE uncel 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 ClIydasaX MOXKCT OBLITh UCIIOJIL30BaHA CTylnicHYaTasd (l)yHKIlI/IH aKTI/IBaI_II/II/I?

a) OmnpenenuTh K CheT0OHBIM WIIM HECHETOOHBIM OTHOCUTCS TPUO?

b) Omnpenenuts kK KAKOMY U3 TPeX Ki1accoB (setosa, vercicolor, verginica) OTHOCHUTCS Upuc?
¢) Pazgenuth TeKCThI Ha HEWTpaNIbHbBIE, HETATHBHBIC M MOJOKUTEIIbHBIC.

d) TlpexmckasaTh pasmep 3apabOTHON IIATHI CIIEHATACTA 10 ONPEAEIEHHBIM TapaMeTPaM.
e) Pasgenuth n300pakeHus Ha COACPIKAIIME U HE COJCPIKAIIUE OTKPBHITHINA OTOHb.

3ananune 20
Kakoe 3HaueHIEe MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHPOHa (10 UCIOJIb30BaHUS AKTUBAIMOHHON (DYHKIIHH )

a) [-1,1]

b) [0,1]
¢ (-1,1)
d) (-o0,+ )

2.2. TunoBble 3aJaHudA JJId OIICHKH HABBIKOBOI'O 06pa30BaTeJ’ILHOI‘0 pe3yJbTara

[TpoBepsiemblii 0O0pa3oBaTEIbHBIN pPe3yJIbTaT:

Kox 1 HanmeHoBaHme
WHMKATOPa TOCTHKEHUS OO0pazoBatesbHbII pe3ysbTaT
KOMITETEHITUH

OIIK-2.3: Ucnonbk3yeT ocHOBHBIC | OOydJaroluiics yMmeeT:
METO/IbI U TEXHOJIOTUH

HICKyCCTBEHHOTO MHTEJUIEKTa Ayt | - ATPETHPOBATE, (PUIILTPOBATH, HACTPAUBATH BECA, BHIOMPATE KIIACCH(HKATOPEI,
pelleHNs TUIIOBBIX 3a1a4 KJIacCU(HIIPOBATh, BU3YJIU3UPOBATh JaHHBIE, CTPOUTH JIEPEBbsI PELICHHH C
UCIIOJIb30BaHHUEM SI3BIKOB BBICOKOTO YPOBHSI ISl PEIICHUS] HAYYHO-TEXHUYECKHUX 3a/1a4 B
o0macTy poeCCHOHATBFHOMN e TeTHHOCTH;

3amanne 21

Otkpoiite Jupter notebook, cosmaiire daiin lab2 <ama dammms>.ipyng (mampumep, lab2 tiuzhna.ipynb), moaxmrouunte
O6ubnroTeku numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeiim sp.

HOJ’Iy‘-II/ITC pacnpeaAcICHUC YMCIIOBbIX BEJIMYUH I[aTa(f[)pei/'IMa Sp UCTIOJIB3YS 0a30BEIC MCETOAbI BU3YyaIn3allun OuOIHOTEKH pandas.

Wmnoprupyiite Oubimorteky Seaborn. Mcmonb3yst uHTepdeiic Uil MOATOHKKM pPErpecCHOHHBIX MoOJENed K  YCIIOBHBIM
MIOJIMHOKECTBaM HabOpa AaHHBIX BBIBEAUTE rpaiK yCIIeBAEMOCTH 10 MaTEMAaTHKE M YTEHHIO C Pa3eICHUEM 0 TIOJTy.

Samanue 22

3arpy3ure Momynu OmbOnmorexk numpay u matplotlib, a Taxke momymu Ombmmorexu Scikit-learn, HeoOxoaumble 111 pabOTHI ©
npeBom pemeHuid. 13 sklearn.datasets parpysute TecToBbId Habop iris. M3yunTe CTpyKTypy MOIydYeHHOro Habopa HaHHBIX. B
Habope 150 sk3emMuIsipoB ("'cTpoK" B MPUBBIYHOW HaM TEPMHHOJOTHH). KaIoMy SK3eMIUIIPY COOTBETCTBYET YETHIPE YMCIIOBBIX
aTpuOyTa (JUIMHA YalleNMCTHKa B CM; IIMPHHA YalleJHCTHKA B CM; JUIMHA JIETIECTKA B CM; [IMPUHA JIETIECTKa B CM) U Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. nanHbIi HaOOp TMO3BOISIET PEIIATH 33/4a9y KIACCH(UKAINNA, OTHECEHUS pacTeHUs "upuc" UCXOnas U3
OIMPUHBI JICTIECTKOB, [UIMHBI YalleNUCTHKAa W T.J. K OXHOMY M3 Tpex kmaccoB. Co3maiite memoHctpatuBHBIM Decision Tree
KJIacCU(HKATOP, UCIIOJB3Ysl OJHOMMEHHBIN Kiacc u3 Oubimoreku sklearn m coxpanure ero B nepemeHnyto dt. s pazgenenus
MHOXKECTBA Ha TECTOBOE M TPEHHUPOBOYHOE HCIONIB3yHTe Meron train test split. OToOpa3uTe IOIy4YeHHOE NEpPEeBO pEIEHU
rpadudecku, UCIOIb3yiTe MeTox plot tree

Bamanue 23

3arpy3uTe IaHHBIE U3 BCTpoeHHOTo Habopa load digits. JlanHbIe ipecTaBiIsIoT co60i Habop u3 1797 pyKonucHBIX N300pakeHUH
uudp pasmepamu 8 Ha 8. Kaxkmas kapTHHKA MMPEICTaBICHA MAacCUBOM U3 64 3HAYCHUU LBETa JUIA KXKIOW SUCHKU M300parkeHUsI.
OOyunTe AepeBO pelIeHHUi U MOJY4UTe NMpeJicKa3aHie Ha TeCTOBOM BhIOOpKe. Busyanusupyiite npeackazaHue, yKakKHUTe TOUHOCTh




JUTA TIOJTYYCHHOTO ICPCBaA.

3ananue 24.
3arpy3uTe BCTpOEHHBIH HaOop boston.

HaGop mamHbBIX boston mpencrtaBmser coOoi cimoBaph ¢ kimodamm data, target, feature names m DESCR. Kiouy data
COOTBETCTBYET MacCCUB 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 kaxmoit ctpouke 13 yncnoBEIX 3HaUeHWA. Baia 3a1aya HalTH OmMcaHHe KaXAOTo W3 HUX. Tak mepBoe 3HaueHue (6.3200e-03
uiu 0.00632) 3T0 ypoBEeHb NPECTYITHOCTU HA YUYy HaceleHUsl.

[octpoiiTe nepeBo pemieHmiA, IPeaCcKa3bIBAIONIee CTOMMOCTD JKUITbs TI0 UMCIOIIUMCS TaHHBIM. OOpaTHTe BHUMAaHHE, CTOUMOCTh
JKWIIbSL - BEJIMYMHA HelpepbiBHas, u JepeBo kiaccuduranun DecisionTreeClassifier nam ne momowaér. Jlns mpeackazanus
3HAYCHUS IIeJICBON (DYHKIIMU HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs HA TAaHHBIX bOston IO CIIEIYIONIMM MapaMeTpam:
MaKCHMaJlbHas TIyOuHa - ot 2 10 15 ypoBHeit

MHUHAMAJILHOE YHCIIO P00 [UIsl pa3aeneHus - ot 2 jo 10

MUHUMAaJIBHOE YUCITO Mpod B smcTe - oT 1 10 10

OtoOpazuTe Jryuime napameTpsl U JIydliee 1epeBo.

3amanue 25.
3arpy3uTe BCTPOEHHBIH Ha0op boston.

W3yunte octanbHbie aTpuOyThl Kiaccudukaropa. Co3maiite moaens RandomForestClassifier ¢ 15 mepeBbsMH W MaKCHMalIbHOU
riyOrHOW paBHOM 5 ypoBHsM aist qanHbIX digits load().

OO0yunTe MoMyYeHHYI0 MOAETh. BeimonauTe npenckasanue. IlocunTaiite TOYHOCTS (Score) s Jeca.

VYKakuTe TpU CaMbIX BaKHBIX MapaMmeTpa sl JIEPeBbEB PEIICHWH B CO3JaHHOM JieCy, HCIOJIb3Ys, HanpuMmep, aTpuOyT
feature importances_.

YK-1.3: BripabareiBaer | OOydaromuiics: Biaaaeer:

CTpaTEeruio JNEWCTBUM s

peleHHsT [PUKIAXHBIX  3ajad, | - HABBIKAMH HaIHMCAHHSA HEHPOHHBIX CETeH IS PEIICHUS HAYYHO-TCXHUYCCKHX 3a7ad B
2

HCIIOTB3YSI TexHOmorum | 0071acTu cBoel npodeccuoHaIbHOI AeATeNbHOCTH;

HNCKYCCTBCHHOI'O MHTCJUICKTA
- HaBbIKaMH 06y‘IeHI/Iﬂ MojeM € HCHOJb30BAHMECM HMHCTPYMCHTOB HCKYCCTBECHHOI'O

HUHTCIIIICKTA.

OIIK-2.3: Hcnonb3yeT ocHOBHbe | -HABBIKAMI OLICHKH Ka4eCTBa PabOTHI alrOPHTMA B 33[a4aX KIIACCH(UKAIIMH U PETPECCHH.

METOAbI nu TCXHOJIOT'HH
HUCKYCCTBCHHOT'O MHTCIIJICKTA JJId
peI€HUA TUIIOBBIX 3a/1a4

1. MWcnonbsyiite ¢daiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0BYy4YaloLMXCA, KOTOpble He MPOoXoAnaun
noAroToBUTENbHbIE Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (tob6omy)
6onbwe 90 6annos. Umnoptupyinte 6ubnmoteky Seaborn. Ucnonbsys metog Implot() BbiBeguTe rpadmk ycnesaemocTtu
Nno MaTemaTUKe U YTEHWIO C pasgenieHnem no nony.




10.

Ucnonbayite dain StudentsPerformance.csv. BbiBeauTe CTPOKM € faHHbIMM 06yYatowmxca, HabpasLwmMx B Cymme 3a TpuU
Tecta 6osblie 250 6annos. MmnopTtupyinte 6ubanoTeky Seaborn. MoKaxKuTe Ha rpaduke cpeaHunin 6ann No matematuke
ONA AeBYLUEK U IOHOLWeEN B 3aBUCMMOCTM OT YPOBHSA 0ByyeHuUs.

Onpegenunte, K KAKOMY M3 TpeX BUAOB NPUHALNEKUT UPUC MO YETbIPEM YMCOBBIM MapaMeTpam: AJIMHA YaLeIMCTUKA,
WMPMHA YalleNCTMKa, AJIMHA NlenecTka U WWPUHa ienecTka. 3arpysute moaynm bubamotek numpay u matplotlib, a
Takxe moaynu 6ubnnotekm Scikit-learn, Heobxoanmble ans pabotbl ¢ Agpesom peweHnin. N3 sklearn.datasets 3arpysure
TecToBbIl Habop iris. Co3galite AepeBo PeLeHnin Co CAeayoWMMM NapameTpaMmn: MakcMmanbHasa rnybuHa - 4 ypoBHs,
MWHUMANbHOE 4YMCIO 0O6beKTOB B auncte - 4. OTobpasuTe Nosy4yeHHOE AEPEBO PELUEHUN rpaduyeckn, UCnonbayinte
meTog, plot_tree. BboinonHUTe npeacKasaHWe OTHOCUTE/IbHO KNAcCoB, K KOTOPbIM MPWHagexaT faHHble U3 TecTOBOWM
BbIOOPKM.

Onpeaenute, K KAKOMy M3 Tpex BUAOB NPUHAANEKUT MPUC NO YETbIPEM YMC/IOBbIM NMapaMeTpam: AJIMHA YaleIMCTUKA,
WMPUHA YalleNncTmka, 4IMHa NenecTka M WKUPKUHA Nenectka. 3arpysute moayanm 6ubamotek numpay n matplotlib, a
Takxe moaynu 6ubnmnotekm Scikit-learn, Heobxoanmble ans paboTbl ¢ gpeBom peweHui. N3 sklearn.datasets 3arpysure
TecToBbIl Habop iris. Co3paiTe AepeBo peLlleHnit co ceayoWwmMmMmn napameTpaMmm: MakCMMaabHOe KOIMYecTBo Y3108 - 3,
MWHUMANbHOE YMCNO OOBEKTOB A1A pa3geneHus nucta - 6. OTobpasuTe nosyyeHHOe AepeBO pelleHul rpaduyeckn,
ncnonb3ynte metog, plot_tree. BoinonHMTe npeackasaHMe OTHOCUTENBHO KAAcCOB, K KOTOPbIM NPUHaAAexaT AaHHble U3
TEeCTOBOW BbIBOPKM.

Onpeaenute, K KAKOMy M3 Tpex BUAOB NPUHALNEKUT MPUC NO YETbIPEM YMC/IOBLIM MapaMeTpam: AJIMHA YaLeIMCTUKA,
WMPKUHA YaleNnCTMKa, AJMHA NenecTka M WWpMHA fenecTka. 3arpysute moayam 6ubnmorek numpay u matplotlib, a
Takxke moaynu 6ubnnotekm Scikit-learn, Heobxoanmble ans pabotbl ¢ gpesom peweHui. N3 sklearn.datasets 3arpysure
TecToBbIl Habop iris.. Co3gaiite n obyumte mogenb RandomForestClassifier ¢ 10 gepeBbamu. BbinonHUTe NpeackasaHne
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MPUHAANeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
NoJly4eHHON Mmoaenu.

3arpysute moaynu 6ubnvotek numpay u matplotlib, a Takxke moaynn 6ubnnotekn Scikit-learn, Heobxoanmble ans
paboTbl ¢ gpeBom peweHuit. U3 sklearn.datasets 3arpysute TectoBbli Habop iris. Co3gaiiTe M obyunte mogenb
RandomForestClassifier ¢ makcumanbHol rnybuHon gepesbes - 7. BbinosHWTE NpeacKkasaHWMe OTHOCUTENIbHO KNaccos, K
KOTOPbIM NPUHALNENKAT AaHHbIE U3 TECTOBOM BbI6OPKM. MOCUMTalTe TOUHOCTb (accuracy) AnA NONYYEHHON MOLENN.
NUmnopTtupyite Habop aaHHbIX load_digits, cogeprkawmin 1797 nsobpakeHnn pyKonucHbix umMdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIA M TECTOBLIN B Nponopuunn 85/15.

Busyanusupyiite nepsblie WecTb 06BHEKTOB U3 TPEHUPOBOYHOrO Habopa.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinosHWTE NpeacKkasaHue u
OLEHWTE ero KayecTso.

MmnopTtupynte Habop aaHHbIX load_digits, coaepxawmin 1797 n3obparkeHnit pyKonucHbIx undp pasmepamm 8 Ha 8.
Pasaenunte Habop Ha TPEHUPOBOUHBLIM M TECTOBLIN B Nponopuumn 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOrO. BbiNoNHWUTE NpeacKasaHme u
OLLEeHMTEe ero Ka4yecTso.

Hanuwwute knacc Neuron, BbINOAHAOWMI GYHKUMM UCKYCCTBEHHOTO HEWPOHa, Ha BXOJA AO/IKHblI NOAABaTbCA Beca,
CMeLleHMe, U 3HAYEHUA BXOAOB HelpoHa. B KauecTse PpyHKLMM aKTMBALMM UCNOb3YITE CUTMOMAY:
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Hanuwwute Knacc Neuron, BbINOAHALWMIN GYHKUMM UCKYCCTBEHHOTO HEWpOHa, Ha BXOA AO0/KHbl NOAAaBaTbCcA Beca,
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2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4alOIIUXCS K NPOMEKYTOUHOM aTTecTAlMU

UckyccrBennsrit natemmiekt. OcHOBHBIE moHSTHSA V.
MamuHHOe 00y4eHue.

I'my6okoe oOyueHue.

OO0yueHue ¢ yuuTeaeM 1 0e3 yuuTes.

OCHOBHBIE TIOHATHSI aHAKM3a AaHHbIX. [laHHbBIe, MOJieNb, 00pabOTKa JaHHbIX.
MeTo0m0THYEeCKHE IPUHIIVITEI AHAIN3bI TaHHBIX.
Ilenn, 3Tamsl, METOAB! M TEXHUKU aHAIN3a JaHHbIX.
OupTpanys TpyHIUpOBKa U arperanys JaHHBIX.
Busyanuzanus naHHbIX.

Busyanuzanus nanaeix B Phyton.

Buszyanuzanus B Pandas.

bubnmorexu Seaborn u Matplotlib




13. Pemaromiuie nepeBbsi: OCHOBHbIEC TOHATHUSA.

14. 3anmaya kmaccuduxammm.

15. HepeBbs pemiennii. OCHOBHBIE MapaMETPHhI IepeBa.
16. JlepeBo perreHmid B 3a0a49H PETPECCHH.

17. Meron Onmxkaimx cocenei.

18. Konnenuus cirydaifHOro neca.

19. Caydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIOB.
20. YcpenHeHHE IPOTHO30B.

21. TIpobGiema mepeoOy4deHus.

22. Tumsl omuOOK: true negative, false positive.

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

25. HelipoHHBIE CETH.

26. HckyccTBEHHBIE HEMPOHBI.

27. OYHKUUM aKTHBALMM HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'pagueHTHBIH CITyCK.

31. JlpoGsieHwe 11ara mpu rpagdeHTHOM CITYCKe.

32. CroxacTHYECKHUH I'paMCHTHBIH CITyCK.

33. MeToa HauCKOpeHIero Cmycka.

34. HelipoHHas CeTb.

35. OnHOCHOMHAsA MOACTb.

36. CeprouHble HEHPOHHBIE CETH.

37. CBEpTOYHBII CIIOH, CIIOH NOABBIOOPKH, TIOJIHOCBSI3HBII CIION.
38. llenerast hyHKIIHS.

39. 3amaun pacro3HaBaHHs 00Pa30B.

40. Kriaccugukaiyst 00BEKTOB.

41. Ilownck m3o0paxeHns MO 00pasIry.

3. Meroan4eckue MaTepHaJibl, ONpee/siioNe NPoueIypy 1 KpUTepuH OLeHUBAHHSA
c(popMHPOBAHHOCTH KOMIIETEHIMI IIPHU NIPOBEACHUH MPOMEKYTOYHOM ATTECTALUN

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OI€HKa <«OTJMYHO» BBICTABIISICTCA O6y’-IaI-OHIeMYC5{, €CJIM KOJIMYECTBO IMPAaBHUIIBHBIX OTBCTOB Ha
Borpockl coctaniseT 100 — 90% ot obiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «XOpOoIl0» BBICTABIIACTCA O6y‘-IaIOHIeMYC$I, €CJIM KOJIMYCCTBO ITPAaBHUJIBHBIX OTBE€TOB Ha
BOINPOCHl — 89 — 76% oT o61iero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKa «YAOBJIETBOPUTEJIbHO» BBICTABIISACTCSA O6yanOHICMYC$[, €CJIM KOJIMYECTBO IPaBUJIBHBIX
OTBETOB Ha TECTOBBIC BOMPOCHI —75—60 % 0T 0011ero o0bEmMa 3a1aHHBIX BOITPOCOB;

- OLCHKa «HEYAOBJECTBOPUTEILHO» BBICTABIACTCA 06yqa}0meMyC${, CCJIN KOJUYCCTBO IIPaBUIIBHBIX
o1BeTOB — MeHee 60% oT o011ero 00bEMa 3aJJaHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHus OLIEHOK 110 Pe3y/IbTATAM BbINOJHEHUS 3a1aHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO MOJHOCTHIO 06€3 OINOO0K U HEJJI0YETOB.

«Xopowo» — cTaBUTCA 3a padoTy, BBHINOJIHEHHYIO MOJIHOCTHIO, HO MIPU HAJIMYUU B HEW He Oosee OJHON
Herpy0Ooit oIMOKU 1 OTHOTO HeioueTa, He 0oJiee TpexX HeJ0UYETOB.

«Y10BJI€TBOPUTEIBHO» — CTAaBUTCS 3a paboTy, eciii 00yyarouiuiicsi NpaBUIbHO BBIIIOJHUI HE MeHee 2/3
Bceil paboThI MM JIOMYCTUI He Oosiee oHON IpyOoi OMIMOKM U JBYX HEI0YETOB, He OoJjiee OAHOM rpy0oil u
OJIHOI HerpyOoi o1nOKH, He OoJiee TpeX HEerpyObIX OMNOOK, OAHON HerpyOoil OMMOKU U ABYX HEJIOUETOB.

«Hey/n0BJ1IeTBOPUTEJIBHO» — CTAaBUTCS 33 pabOTy, €CIIM YHUCIIO OIIMOOK M HE0YETOB MPEBBICUIO HOPMY
JUTSL OIICHKH «YIOBJICTBOPUTEIHLHOY WU TIPABUIIHLHO BBITOJTHEHO MeHee 2/3 Bceil paboThI.

Buowi owubok:

- 2pybOvle owubKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPABUN, HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ad;
owUOKU, NOKA3bI8AIOWUE HENPABUTLHOE NOHUMAHUE YCTI08US NPEONIONCEHHO20 3A0AHU.

- HezpybOvle OWUOKU. HEMOUYHOCMU OOPMYIUPOBOK, ONpedeleHUll, HePAYUOHAIbHLIL B8blO0p X00a
peweHus.

- Hedouemvl: HePAYUOHANbHLIE NPUEeMbl BbINOJHEHUs 3A0aHUs;, OMOeNbHble NOSPEUWHOCU 6
Gopmynuposxe 86160008, HebOpedcHOe 8bINOIHEHUE 3A0AHUSL.



Kputepuu popMupoBaHus OlIeHOK O 3a4eTy

«3a4TeHo0» — CTYJCHT IEMOHCTPHPYET 3HaHHE OCHOBHBIX pa3/IeiIoB MIPOrpaMMBl H3y4aeMOro Kypca: ero
0a30BBIX MOHATHH U (QyHAAMEHTAIBHBIX MPOOJEM; MPHOOpen HEOoOXOAWMBIE YMEHHUS M HaBBIKH, OCBOMII
BOITPOCHI MPAKTHYECKOTO MPUMEHEHHS MOTY4YEeHHbBIX 3HAHNH, HE TOMyCTHIT (PaKTHIECKUX OIIMOOK IPH OTBETE,
JOCTAaTOYHO TIOCJIEZIOBATEIbHO M JIOTMYHO HW3JIaraeT TEOPeTHYECKUi Marepuain, JoIycKas JIMIIb
HE3HAYUTENIbHBIC HAPYIICHNUS ITOCIIeI0BATEIbHOCTH H3JI0KEHUS H HEKOTOPbIE HETOYHOCTH.

«He3auTeHO0» — BBICTABISIETCS B TOM Clly4yae, KOT/Ia CTyI€HT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB IPOTPAMMBbI H3y4aeMOTo Kypca: ero 0a30BbIX MOHATHI U pyHIaMEHTAIBHBIX IpodsieM. Y
HK3aMEHYeMOro €J1a00 BhIpakeHa CIIOCOOHOCTD K CAMOCTOSTEIIbHOMY aHATUTUYECKOMY MBIIIICHHIO, UMEIOTCS
3aTpyIHEHUS B M3JI0KEHUH MaTepHaia, OTCYTCTBYIOT HEOOXOANMBIC YMEHHUS M HaBBIKH, JIOMYLICHBI ITPyObIe
OmMOKY M HE3HaHWE TEPMHMHOJIOTHUH, OTKa3 OTBEYAaTh Ha JOMOJHUTENbHBIE BONPOCHI, 3HAHHE KOTOPBIX
HEOOXOANMO IS TTOJYYEHUS MTOJIOKHUTEIIEHON OIICHKH.
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