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Coneprxanue

ITosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA JAEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAS 3aIIHCKA
Heﬂb HpOMC)KYTOLIHOf/'I arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOH arTecTaruu: 3a4€T, 7 cemectp (0.¢.0.), 4 kypc (3.¢.0.)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOL[ HHAWKATOpa JOCTHKCHUA

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIIMHN
KOMIICTCHIIN

VK-1.3: BripabateiBaeT
CTpATEruo AeUCTBUM A
pemeHns IpUKIaIHbIX 3a1ad,
HCTOJB3Ys TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEIICKTA

VYK-1: CriocobeH ocymiecTBIATh KpUTHICCKUNA aHAJII3 IIPOOIEMHBIX CUTyalluidi Ha OCHOBE
CHCTEMHOTO 1T0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBUN

OIIK-10.2: Mcnons3yer
OCHOBHbIE METO/IbI | TEXHOJIOTUH
UCKYCCTBEHHOT'O MHTEJUICKTA AJISI
pELICHHS THUITOBBIX 337124

OIIK-10: Crioco6eH (hopMyIHpOBaTh U PElIaTh HAYYHO-TCXHUYCCKUE 3a1a9K B 00JIaCTH CBOCH
npodeccroHaNbHO# A TeIbHOCTH

Pe3yabTaThl 00yueHus 0 JUCHHUIINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATaAMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Kon 1 HaumMeHOBaHME HHIUKATOPA Or1ieHOYHBIE
Pe3ynbraThl 00y4eHus MO0 AUCIUILIMHE
JIOCTIDKEHHSI KOMIETEHITNH MaTepHabl
YK-1.3: BripabateiBaet ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBAN IS PCUICHIS NPUKITANHBIX 337189, | - gpaccupuKaldio — 3ajad, peliaeMblx — MeTojamu | Bompocs (Nel -
MCTIONB3Ysl  TEXHOJIOTHH  MCKYCCTBEHHOTO | yiokyceTBEHHOTO MHTEILIEKTA; Nel0)

UHTCILICKTa -METPHUKH OLIEHKH KaueCTBA MOJIENIEH M alrOPUTMOB;

OO6ydaronuiics ymeeT:

BEIOpATh TMOAXOJIAIIYI0 METPUKY U1 OLCHKH KaudectBa | 3amanwus 7-10

MOJCJIN U AJITOpUTMA.

OOyJaronmiics BIageer:

HaBBIKAMH OLIEHKH KauecTBa paboThl aJropuTMa B 3aaavax | 3aganus 7-10

Kjaccu()UKAIUH U PErPECCHH.

OIIK-10.2: Ucnonp3yeT OCHOBHBIC METOIBI
U TEXHOJOTUH UCKYCCTBEHHOTO WMHTEJICKTa
JUISL PEIICHUS TUTIOBBIX 3a/1a4

OOyJaronIuiics 3HAET:

- OCHOBHBIE METOJABI MAIIMHHOTO OOYYeHHs, MPOLECCHl U
CepBUCHI 0 00pabOTKe JTaHHBIX M BBIPAOOTKE PEIICHHH B
obnactu mpodecCHOHATBHON AEATEIHHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHbIE (DYHKIIMM UYENOBEKa M IO3BOJIAIONINI HpH
BBIIIOJIHEHUM 33144 JJOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yibTaTaMd  UHTEIJIEKTYaJbHOM  JI€ATEIbHOCTU
4eJIOBEKA,

Bompocer  (Nell -

Ne20)

OO0yJaronuiicss ymeeT:

- arpermpoBaTh, (uUIBTPOBaTH, HACTpaWBaTh Beca,
BBIOMpATH KJ1accu(UKaTOPHI, KJIacCHU(HUINPOBATH,
BU3yaIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUI C
UCTIONIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHSI JUISl PELICHUS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTi podeccnoHaIbHOM
JIeITeIbHOCTH; HaBBIKAMHM HANMCaHWs HEHPOHHBIX ceTed
JUISL pELIeHUs] HAyYHO-TEXHUYECKHX 331a4 B 00J1aCTH cBOeH
npodeccnoHaTbHOM AesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJAEIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB CKYCCTBEHHOTO HHTEJUICKTA.

3amanus
Ne25)

N2l -

OO0yyaronuiics BJIajeer:

Bamanus (Ne 1- Nel0)




- HaBBIKAMH HANMCAaHUS HEHPOHHBIX CETEH I PELICHHUS
HayYHO-TEXHUIECKUX
podeCcCHOHANBHON NesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB MCKYCCTBEHHOTO WHTEJUICKTA.

3a1a4 B obmactu CBOEH

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieyromux Gopm:

1) cobecenoBanue;

2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH HHbIE€ MATEPHAJIBI /IS OLIEHKH 3HAHMIL, yMeHHUii, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyOIINX YPOBeHb ¢ OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 3aua}mﬂ) AJist OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

Kox n HanmeHOBaHUE HHANKATOpA
IOCTHKEHHST KOMIIETCHIINH

O0pa3oBaTeNbHBIN pe3yNbTaT

YK-1.3: BripabaTbIBaeT CTpaTeruio

OOyuarommiicst 3HaeT:

MarmuaHoe 00yueHHe —

JaHHBIX

3aganue 2

3amanue 5

3aganue 3
K 6ubnmorexam ananm3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

JIEHCTBHI IS PEIICHHS | - KnaccudrKaLMIo 3a4a4, PELIaemMblX METOAAMM UCKYCCTBEHHOTO MHTE/I/IEKT];
OPUKJIAJHBIX  33[a4, WCIOJb3Ys | -MeTPUKM OLIEHKM KayecTBa MoJeneil 1 anroputmos;

TEXHOJIOTHU HCKYCCTBEHHOTO

HMHTEJJIEKTa

3aganue 1

a) crenuaIM3UpOBaHHOE MPOrPaMMHOE perieHne (MM Habop PEIieHHit), KOTOPOe BKIIOYaeT B ce0st BCe HHCTPYMEHTHI ISt
U3BJICYCHUSI 3aKOHOMEPHOCTEHN U3 CBIPBIX JaHHBIX

b) osra rpynnuposka 00bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Habop JaHHBIX, KaX/asl 3aIMICh KOTOPOTO MPEACTABICT cO00it yueOHbIi prMep, COAePIKAIIHi 3a1aHHBII BXOJHOW HAOOP
JIAaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOIHOM PE3yJIbTaT

d) mnonpasmeneHNe UCKYCCTBEHHOI'O MHTEIUICKTA M3YYArOIMIT METOIBI MOCTPOCHHUS ANTOPHTMOB, CIIOCOOHBIX 00ydyaThCs Ha

Cpenu npeUTOKEHHBIX 33124 MAITHHHOTO 00YUEHHUs YKAKUTE 3a1a41 PErPECCHU
a) Ilouck HEraTMBHBIX OT3BIBOB Ha (DPUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢bunbTpanuu cama
c) TlpezackasaHnue cpoka OKyMaeMOCTH MPOEKTa
d) IIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHHMYECKUX TPAH3AKIIU

Kakue 13 nepedyrcieHHbIX KOMaH| BEpHYT JaHHbIe 11t Poccun u 3umbadBe?
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")]

OTMmeThTe BEpHBIC YTBEPKICHHUsI 00 aITOpUTME CiydaiiHoro seca - Random Forest

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLIEHOYHBIX HPOUEAYpP KOJHMYECTBE BapHaHTOB. OLEHOYHEIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
couunaiabHON cdeppl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHUE COIEPKaHMs OLICHOYHBIX CPEJCTB Cpey 00y4arommxcs yHUBEPCUTETa
HecyT 3aBellyIoNni Kadeapoil 1 npernojaBarellb — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.




a) UTOoroBbIM MpeCKa3aHHeM MOJIEIH SIBJISETCS MPEeICKa3aHue CIydaifHoTo JepeBa

b) Ilapamerpsl s kaxmaoro faepesa (riry0HMHA, MUHUMAIBHOE YHCIIO 00PA3IOB B JKMCTE U T.J.) BEIOMPAIOTCS CIIy4aiHO
¢) Kaxmoe nepeBo B jecy MoIydaer Cly4aiHpli MOAHa00p JaHHBIX

d) Ywucio nepeBbeB B JIECY BHIOUPAETCS CAyYailHBIM 00pa3zoM

e) IlpenckaszaHue MOJENH - YCPEAHEHHBIE MTPEACKA3aHMS JIEPEBLER

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 oTBe"aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeliCHIs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeTbTe BEpHBIE YTBEPKACHHS O BIMSHHUU MapaMETPOB PELIAIONIETO JIepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIUS K TEPEOOYICHHIO
b) Yewm mensbiie 3Hauenue min_samples leaf, Tem MeHbIIe TeHACHIMS K TIEPEOOYUCHUIO
C) UYem MeHbIIe ITyOHHA JepeBa, TEM MEHBIIE TECHACHIHS K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKaK He BIUSACT Ha €ro MepeoOydeHHOCTD
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJIS MPEICKA3aHUs pa3Mepa 0JJ00PEHHOI0 KPe/IuTa 10 3aJaHHBIM mapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BepHBIC YTBEPIKIICHHS O JEPEBBIX PEIICHAN.
a) dYeM MEeHbIlie CBOWCTBO gini, TeM OJJHOPO/HEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IS JIUCTHEB, HO HE JJISI Y3II0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapamertp gini, BO BCEX JIMCTHAX AOJKEH UMETh OJIMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmnons3yer ocHOBHbIE | OOyuarommuiicst 3HaeT:

METObI u TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIlIMHHOTO O0YYEHUs, IIPOLECCH U CEPBHUCHI IO 00paboTKe JaHHBIX U
HCKYCCTBEHHOI'O MHTEJUICKTa I | BeIpaOOTKE pelIeHHi B 001acTH Ipo(ecCuoHalbHO IeaTeIbHOCTY;
PpCUICHUS TUIIOBBIX 3aJa4 - KOMILJICKC TeXHOJOTHYCSCKUX PEIICHHH, IMUTHPYIOIIHA KOTHUTUBHBIC (PYHKIIUH YETIOBEKA U

MO3BOJISIIONIMKA TPW  BBIIOJIHEHWW 3a/ad  JOCTUTATh PE3yJdbTaThl, COMOCTAaBUMBIE C
pe3ynbTaTaMu MHTEIJIEKTYaJIbHOU JesITeIbHOCTH YEeJIOBEKa,

3amanue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jiece
a) ueM OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KA4eCTBO NPEICKa3aHUs
b) Bpems HacTpoiiKH 1 PaOOTHI CITy4alHOTO Jieca YBEIMYUBACTCS MPOMOPLIMOHATIBEHO KOJIMYECTBY JICBEPEB B JIeCy.
C) CciyvaiiHbIi Jiec IPUMEHUM JUIS PeIeHHs 3aa4 Perpeccuu
d) chyuaiiHblii Jlec TPUMEHUM JUIS PEIICHHS 3a1a4 KJIacCupHUKALMU

3amanme 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV Haxogut y4inyr0 KOMOMHALIMIO TAPAMETPOB JUIS IEPEBA PELIEHHUIMA
b) RandomizedSearchCV paGotaer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydlryr0 KOMOHHAIMIO IapaMETPOB JUIA JIEpeBa, M3 TEX 3HAUYEHWH MapaMeTpoB, YTO ObLIH
nepeansbl
d) RandomizedSearchCV paet Gonee TouHOe npenckasanue, yem GridSearchCV

3amanue 13
BriGepure u3 crimcka 3a1a4n KiaccuhUKaIum:
a) pasnmenuth 1o Gororpaduu KUBOTHBIX HA KOUIEK U cOOaK
b) npenckasate cTOMMOCTH KBAPTHUPHI 110 33 JAHHBIM [TApaMETPaM




C) pa3lueauTh TPUObI HA ChEJOOHBIE U SITOBUTHIE
d) crpynmmpoBaTh TEKCTHI IO MX SMOIMOHAIBHON OKPacKe

3aganue 14
OtTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kadecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epeBbs periennit MOTYT peliaTh 3a1a4y KiacCHHKAMU ¢ POU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm meHsblne 3HayeHue min_samples_leaf Tem TouHee OyayT npeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm menbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3amanue 15
Ob6yuaromias Beibopka (X_text, y_test) aTo —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIIBHBIC ITAPAMETPHI JePEBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUYECHHOTO epeBa PEIIeHuMi
C) BrIOopKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMITYUIICH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO IENeBbIX 3HAYCHUI IS JAHHOTO HAabopa JaHHBIX

3aganue 16
[Ipu 00yueHrr HEKOTOPO MOJIETM HA TPEHHUPOBOYHOM BEIOOPKE U OLICHKE €€ KayeCcTBa HA TECTOBOM BBHIOOPKE, MOJTydeHa OObIas
pasHHIa MEXKY 3HAUEHHSIMH METPUK Ha TPEHHUPOBOYHOM M TeCTOBOM BhIOOpKax. O YeM 3TO MOXKET FOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenesnenune faHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIIMYAETCS OT PaClpeiesieHus B TPEHUPOBOYHOM

€) Mogens Hemo0oOyUEHA

d) Mogaerp uneanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyio)xKeHHbIX KOMOMHALUI HEe BBI30BYT OMINOKY?
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]]

3aganue 18
Kakwe cTpoxu mo3BOJIAIOT 0TOOpaTh 5 MepBHIX CTPOK HatadpaiiMa data (MHAEKCH MOCIe0BaTeNbHOCTE uncel oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B xaxux ciydasx MOXeT ObITh HCTIONb30BaHa CTyNeHYaTast (QyHKINS aKTUBAIUN?
a) Onpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 TpeXx KJIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITIOJIOKHUTCIIBHBIC.
d) TIIpexackasaTe pa3mep 3apabOTHOH IUIATHI CIICIIUATUCTA 110 ONPECICHHBIM [TapaMeTPaMm.
e) Pasgenuts n300paxkeHus Ha COJEPIKAIIKE U HE COJICPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIEe MOXET UMETH B3BEIICHHAS CyMMa BXOJIOB HEHPOHA (IO UCTIOE30BaHMSI aKTHBAITMOHHON (DYHKIIH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

Kon n HaumeHnoBanue
HWHJIMKaTOpa JOCTHKEHUS OO6pazoBarenbHBIN pe3yabTaT
KOMIIETEHIINH

OIIK-2.3: Ucnione3yeT ocHOBHBIE | OOydJaronmiics ymeer:

METO/Ibl U TEXHOJIOTUH - arperupoBaTh, (UIBTPOBATH, HACTPAUBATE BECa, BRIOMPATh KIaCCH(UKATOPHI,
KJIacCH(UIMPOBATH, BU3YAIN3UPOBATH TAaHHBIE, CTPOUTH IEPEBhs PEIICHHH C




HCKYCCTBEHHOT'O MHTEJUIEKTa IS | WCIOJIBh30BaHUEM S3BIKOB BEICOKOTO YPOBHS JUIS PEIICHUS HAYIHO-TEXHUIECKHX 3a/1a9 B
pemIeHns THIOBBIX 3a/1a4 o0iacT mpoeCCHOHATBFHOHN e TeIFHOCTH;

3amanne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammmms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxakmounte
O6ubmuorekn numpy U pandas 1 mpouTHTe AaHHBIC M3 Qaitna StudentsPerformance.csv B gatadpeiim sp.

[Momyuure pacnpeneeHre YACIOBHIX BEIMYUH qaTadpeiiMa Sp HCHoab3ys 6a30BbIe METOABI BU3yaln3alun Ouonnorekn pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic ansi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOZMHOXECTBaM Ha0bopa JIaHHBIX BBIBEANUTE IpadUK yCIEeBaEMOCTH 110 MaTEMaTHKE U YTCHUIO C Pa3ZesICHUEM M0 TIOJTy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Taxxe moaynu 6udanotexu Scikit-learn, HeoOX0AMMEIE TSI pAOOTHI C PESBOM
peumennii. 13 sklearn.datasets parpysute TecToBbIil HaGOp iris. M3yuute cTpyKTypy MOJydeHHOro Habopa maHHbX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TepMUHOJIOTHH). KaknoMy 3K3eMIUILIPY COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(mnMHA YammeNnrucTHKa B CM; IIMPHHA YallleINCTHKA B CM; ITMHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TO3BOJIIET PEIIUTH 3alady KIacCH(UKAIMH, OTHECCHUS PACTeHHUS "HpHC" MCXOISA W3 IIMPUHBI
JICTIECTKOB, IJIMHBI YalleTNCTHKA U T.J. K OTHOMY U3 Tpex kiaccoB. Co3naiite memoHcTpaTHBHEIN Decision Tree ximaccudukarop,
WCTIONB3YSl OTHOMMEHHBIA Kiacc W3 OmOmmoreku sklearn m coxpanure ero B mepemenHyro dt. s pasmencHuss MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpas3ure MOIYUCHHOE NEpeBO peIIeHH TrpaduvecKy,
ucnons3yiite Meton plot_tree

3ananue 23

3arpy3urte JaHHBIC U3 BCTpoeHHOTro Habopa load digits. JlanHble npeacTaBistoT coboi Habop u3 1797 pyKOMHMCHBIX H300paxeHUN
udp pasmepamu 8 Ha 8. Kakaas kapTHHKA MpeaCcTaBlicHA MACCHMBOM M3 64 3HaYCHMU IIBETa IUIS KaXIOW SYCHKH M300paXKCHUS.
OOy4uTe IepeBO PEUICHUH U MOJYYHTE MpecKa3aHue Ha TECTOBOM BhIOOpKE. Busyanusupyiite mpeackasaHue, yKaKUTe TOYHOCTh
JUTS TIOJTYYIEHHOTO JIepeBa.

3aganue 24.

3arpy3urte BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kimtodamu data, target, feature names m DESCR. Kirouy data cootBeTcTByeT
MaCCHB CIFICKOB:

{'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 kaxxnoit ctpouke 13 uncinoBbIX 3HaUeHH. Baiia 3agada HaiiTu onrcanue kaxxaoro u3 HuX. Tak nepsoe 3Hadenue (6.3200e-03 win
0.00632) 3T0 ypOBEHb MPECTYMHOCTH HA Yy HACETICHHUS.

[octpoiite AepeBO pelIcHHU, MPEACKA3hIBAIOIIEE CTOMMOCTD KIJIbs 10 UMCIONMIUMCS JaHHbIM. OOpaTuTe BHUMaHUE, CTOUMOCTD
JKHITBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. s mpeacka3anus 3HAYCHUS
1eneBoil (yHKINK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

[TepeGepuTe Bce nepeBbs Ha TaHHBIX boston MO CIEIYIOIINM ITapaMeTpaM:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAJIBHOE YHCIIO0 TIpo0 s pasaeneHus - oT 2 1o 10

MUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 o 10

OTto6pazuTe TydiIne mapaMeTpsl U JIydiee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

W3yuute ocranbHbie aTpuOyThl Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMalIbHOU
riyOuHOM paBHOM 5 ypoBHsaM st qanubix digits_load().

OOyuuTe Moay4eHHYIO MOJelb. Boimonuute npesckasanue. [locunTaiiTe TOYHOCTH (score) s Jieca.

VYKaxuTe TpU CaMbIX BaKHBIX IapamMerpa ISl JEPEBbEB PEIICHUHA B CO3JaHHOM JIeCy, HCIOJb3Ys, HANpPUMEp, aTpuOyT
feature_importances_.

VYK-1.3: BripabateiBaer | OOyuaromuiics BJIaeeT:

CTpaTeruio JIEeACTBUIM JUIA | - HaBBIKAMM HAIMCAHUS HEUPOHHBIX CETEH Ui pPElICHHS HAYYHO-TEXHHMYECKHUX 33]a4 B
pelieHus NPHKIAAHBIX  3ajad, | obnacTu cBoei MpoecCHOHABHOM AeATeIbHOCTH;

HCTIONB3YS TEXHOJIOTUM | - HaBBIKAMH OOYYEHHS MOJEIM C HKCIIOJb30BAHUEM HMHCTPYMEHTOB HCKYCCTBCHHOTO
HCKYCCTBEHHOTO MHTEIIICKTA HMHTEJIEKTA.

-HaBBIKaMH OLIEHKH Ka4eCTBa pabOThl AITOPUTMA B 3a71a4ax KJIACCU(PUKAIMH U PErPECCUH.
OIIK-2.3: Mcnonap3yeT OCHOBHEIE
METOBbI u TCXHOJIOTUHU
MCKYCCTBEHHOTO HMHTEJUIEKTA JUIs
peLIeHHUs TUIIOBBIX 33124

1. WUcnonbsyinte ¢ainn StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMKM OBYYAOLMXCA, KOTOPbIE HE MPOXoAnau
noAroToBuTebHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLlie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTeMaTUKE W YTEHUIO C pa3geieHnem no nony.




2. Wcnonbayiite daiin StudentsPerformance.csv. BbiBeguTe CTPOKKM € AaHHbIMKU 06y4YatoLmxca, HabpaBlMX B Cymme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ANA AeByLIeK U IoHOLWEN B 3aBUCUMOCTM OT YPOBHA 0byYeHus.

3. Onpegenute, K KAKOMy U3 TPeX BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpaM: AJIMHA YalleNnCTUKa,
LUMPWMHA YaLlleNINCTUKA, O/IMHA 1IenecTKa U WWpPUHa ienecTka. 3arpysute moaynu bubanotek numpay n matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie gns paboTbl ¢ gpesom peweHunn. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHWid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3nTe Nosly4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNOb3yTe MeToZ,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenvte, K KAaKOMY U3 TPEX BUA0B NPUHALNENKUT MPUC NO YETbIPEM YUCIOBLIM MapaMeTpam: AJMHA YaLleNCTUK],
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKUHaA enecTKa. 3arpysute moayam 6ubamortek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie gns paboTbl ¢ apeBom peweHui. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AEPEBO PELLEHNI CO CAEAYIOWMMM NApaMeTpaMmn: MaKCUMaibHOE KOMYECTBO Y3/108B - 3,
MWHUMaNbHOE YnUCI0 OO6BEKTOB ANs pasgeneHua nucta - 6. OTobpasnTe NosyvyeHHOEe AepeBoO pelleHnit rpaduyecku,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO KAacCcoB, K KOTOPbIM NPUHAA/IeKaT AaHHble U3
TECTOBOM BbIGOPKU.

5. Onpeaenute, K KAKOMy U3 Tpex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpam: AJIMHA YalleNnCcTIKa,
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3palite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinonHUTe npeackasaHune
OTHOCUTE/IbHO K/AacCOB, K KOTOPbIM MpMHAA/NeaT AaHHble U3 TecToBOW BblBOpKW. MocymTaliTe TOYHOCTL (score) ans
nony4YeHHoOW moaenu.

6. 3arpysuTte moaynu bubnmotek numpay u matplotlib, a Takxke moaynu 6ubnmotekmn Scikit-learn, Heobxoaumble ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe n 0byumTe mopenb
RandompForestClassifier c makcumanbHoM rnybuHol aepesbes - 7. BbiNoNAHUTE NpeacKka3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NOSyYEeHHON Mmogenu.

7. WmnopTtupyiite Habop paHHbix load_digits, cogepkawmin 1797 nsobpaxkeHnit pyKonucHoix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBLIN B Nponopumn 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINO/AHMTE NpescKasaHue u
OLEHWTE ero KayecTso.

8. WmnopTtupyiite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pyKonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.

MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOFO, CKPbITOrO U BbIXOA4HOTO. BbinoNHWTE NpeacKkasaHne u
OLEeHWTE ero Ka4yecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUM MUCKYCCTBEHHOrO HEMpPOHa, Ha BXOA AOJXHbl MOAaBaTbCA Beca,

CMeLLeHNe, 1 3HaYeHMA BXOA0B HeMpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMNO/b3YATE CUTMOUAY:
T 1l+4ex
10. Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCS Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAO0B HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMM UCMONb3YITE TMNepb0oIMYeCcKNin TaHreHC:
2
than(z) = 1o 1
2.3. IlepeyeHb BONPOCOB 1JIsl MOATOTOBKH 00y4al0IIUXCs K MPOMEKYTOYHOM aTTeCTAlNU
1. HUckyccrBennslit naTeInIeKT. OCHOBHBIC MTOHATHSA NI
2. MammHHOE 00yJeHHE.
3. T'myboxkoe oOydeHue.
4. OOyueHHe C yIUTEIIEM U O€3 YIHUTEIS.
5.  OcCHOBHBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAaHHBIX.
6. MeTO}lOHOFI/I‘IeCKI/Ie IIPUHIUITBI aHAJIN3bI JJaHHBIX.
7. HGHI/I, 9Tallbl, MCTOJbI U TCXHUKHW aHAJIM3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Busyanuzanus JaHHBIX.
10. Busyanu3zaums naHsasix B Phyton.
11. Bmsyammzamus B Pandas.
12. bubmuorexu Seaborn u Matplotlib
13. Pemaromue nepeBbsi: OCHOBHBIC TIOHSTHS.
14. 3apmava kraccupUKaIHH.
15. Jlepesbs penienuii. OCHOBHBIE TapaMeTphI AepeBa.
16. [epeBo pemieHUi B 3aJa9d PErPECCHU.
17. Merox OimkaiInX coOCenen.




18. KoHnmerus ciay4aiiHOro Jjeca.

19. CnyuaiiHas BEIOOpPKa TPEHUPOBOYHBIX 0OPA3IIOB.
20. YcpeaHeHne MPOTHO30B.

21. TIpoGiema mepeoOydeHUs.

22. Twumsl onmOoK: true negative, false positive.

23. Mertpuku kauectBa Mozenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHne HEHpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4YeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. HetipoHnas ceTs.

35. OpHocunoiHast MOJETb.

36. CaepTo4HbIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIION ITOABBIOOPKH, TOTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIMS.

39. 3anaum pacrmo3HaBaHHs 00pa30OB.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. Metoauyeckue MaTepuaJbl, onpeaessiioiye Npoueaypy U KpUuTepuu oueHnBaHus
copMHPOBAHHOCTH KOMIIETEHIIUH NPH NMPOBEJeHNH TPOMEKYTOYHOMH aTTecTaluu

Kpurepun ¢popMupoBaHusi 01leHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIICTCS OOYYAIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIIICTCS 00yUYAIONIEMYCsI, €CITH KOJTHMYECTBO IPABMIIBHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obmiero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OIICHKA «YyAOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOMIEMYCS, €CJIM KOJUYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEYAOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJAOIIEMYCS, €CIM KOJHMYECTBO IMPaBHUIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepuu (popmMupoBanusi olieHOK 10 pe3yJibTaTaM BbINOJHEHHUSA 3aJaHUil

«OTIANMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — cTaBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He OoJiee 0JIHOM
HerpyOo# olMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 32 pabOTy, €cil 00yJyaroUuiics IpaBUIBHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHJ He Oojiee OHOM rpy0oii OmMOKM U ABYX HEAOYETOB, HE Ooyiee OHOM rpyOoil u
OJIHO Herpy0Oo# omnoOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOl OIIMOKHY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEIBLHO» — CTAaBUTCS 32 PabOTY, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHHOY WJTU TIPABUIILHO BBIOJIHEHO MEeHee 2/3 Bcelt paboThI.

Buowvi owubox:

- epybvie owuUbOKU. He3HaHUue OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyObvle OWUOKU: HEMOYHOCMU YOPMYTUPOBOK, ONpedeeHUl, HePAYUOHATbHBIU 8100 X00A PeueHUsl.

- He0ouemvl. HepayUoOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OleHOK 110 324eTy

«3a4TeHo0» — CTYJICHT JIEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/eloOB MPOrPaMMbl U3y4aeMOTo Kypca: ero
0a30BBIX MOHATUH M (PYHAAMEHTAIBHBIX MPOOJIEM; MPHOOpen HEOOXOAMMBIE YMEHHUS W HaBBIKH, OCBOMII
BOIIPOCHI TTPAKTUUECKOTO MPUMEHEHHUS TTOJIYICHHBIX 3HAHHUM, HE TOMYCTHII (DAKTUYECKUX OMMOOK MPHU OTBETE,
JIOCTAaTOYHO TOCJIENIOBAaTEIbHO W JIOTMYHO M3JaraeT TEOPEeTUYECKUl Marepuan, JOIMycKas JUIIb



HE3HAYUTEJIbHBIC HAPYLICHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPBIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIETCS B TOM ClIydae, KOIJla CTyJEHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOTrPaMMBbl U3Y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (PyHIaMEHTAIbHBIX po0ieM. Y
9K3aMEHYeMOr0 ¢J1a00 BbIpa)ke€Ha CIIOCOOHOCTh K CAMOCTOSATEIbHOMY AHATUTUUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpy/HEHUsS B M3JI0)KEHUU MaTepuaia, OTCYyTCTBYIOT HEOOXOAMMbIE YMEHUS W HABBIKU, JOMYIICHBI rpyObIe
OMOKM M HE3HaHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYYEHUS TOJI0KUTEIBHON OLIEHKH.



