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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
KOMIIETCHIIUH MPU NIPOBEACHUY 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.

®dopMbl IPOMEKYTOUHOM arTecTanuu: 3a4€T (7)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOL[ HHAWKATOpa JOCTHKCHUA

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIIMHN
KOMIICTCHIIN

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

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

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

OIIK-10.2: Ucnonb3yet
OCHOBHBIC METO/IbI i TCXHOJOTHH
HUCKYCCTBEHHOTO MHTEIICKTA JIst
pELICHUS TUTIOBBIX 3a/1a4

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

Koa u HanmeHOBaHNE HHIUKATOPA O1eHOoYHEIE
PesynbTarel 00yueHus O JUCIUILTHHE
JOCTIDKEHUS KOMITETEHITHH MaTepHabl
YK-1.3: BripabateiBaet crpareruto | OOyuaromuiics 3HaeT:
ACUCTBHH T PEIICHUA MPUKIIAHBIX 381189, | - knaccudukaumio 3agay, peliaembix METOAAMM UCKycCcTBEHHOMO | Bompockl (Nel -
HCIIONB3ys TEXHOIOTMH HCKYCCTBEHHOTO | ppTennekTa; Nel0)

HUHTCIIJICKTA

-METPUKN OLUEHKUN KaveCTBa Mop,eneﬁ M anropnuTmos;

OO0yJaronmiics ymeer:

BbIBPATb NOAXOAALLYIO METPUKY A8 OLEHKM KauecTBa Mogenu v
anroputma.

Bananus 7-10

OO0yyaronuiics BJiajeer:

HaBblKamMW OLLEHKM KauyecTBa paboTbl anroputma B 3agadax
KnaccuduKaLumm n perpeccuu.

3amanus 7-10

OIIK-10.2: Ucnonp3yeT OCHOBHBIE METOIBI
U TEXHOJOTHH UCKYCCTBEHHOTO WMHTEJICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyJaronIuiics: 3HAET:

- OCHOBHBIE METOJBI MAIIMHHOTO OOYYeHHs, MPOLECCHl U
CepBUCHI 0 00pabOTKe TaHHBIX M BBHIPAOOTKE pEIICHHH B
obuacTu mpodecCHOHATBHON AEATEIBHOCTH;

- KOMIUIEKC TEXHOJIOTHYECKUX PELICHHH, NMUTHPYIOIINH
KOTHUTHBHbIE (DYHKIIMM YENOBEKAa M TO3BOJIAIONUINA HpH
BBITTOJIHEHHUH 3334 JOCTUTaTh Pe3yIbTaThl, COIIOCTAaBUMBIE
C  pe3yJbTaTaMH  HHTEUICKTYalbHOM  JEesTEeIbHOCTH
9eJIOBEKa;

Bomnpocsr
Ne20)

Nell -

OO0yJaronuiicss ymeeT:

- arpermpoBaTh, (UIBTPOBaTH, HACTpaWBaTh Beca,
BBIOMpATH KJ1accu(UKaTOPHI, KJIacCU(HUIINPOBATH,
BU3yaJIU3UPOBaTh JaHHBIE, CTPOUTh IEPEBbS PELICHUN C
UCTIONIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHSI JUIl PELICHUS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTi podeccnoHaIbHOM
JIeSITeIbHOCTH; HABBIKAMH HANHMCaHHUS HEHPOHHBIX ceTeH
JUISL pELIeHUs] HAyYHO-TEXHHUYECKHX 33124 B 00J1aCTH cBOeH
npodeccHoHABHOM eI TeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJAEIH C HCIIOJIB30BAHUEM
WHCTPYMEHTOB CKYCCTBEHHOT'O HHTEJUICKTA.

3amanus
Ne25)

(Ne21 -

OO0yyaronuiics BJiajeer:

Bamanus (Ne 1- Nel0)




- HaBBIKAMH HANMCAaHUS HEHPOHHBIX CETEH I PELICHHUS
HAayYHO-TEXHWYECKMX  3amady B  o0macTm  CBOeH
podeCcCHOHANBHON NesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB MCKYCCTBEHHOTO WHTEJUICKTA.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieqyromux Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

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

O0pa3oBaTeNbHBIN pe3yNbTaT
JIOCTHIKEHUSI KOMITETEHIHN

VK-1.3: BripabatreiBaer crparernto | OOydarommiics 3HaeT:

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

MarmuaHoe 00yueHHe —

a) chenuaIu3UpOBAaHHOE MPOrPAMMHOE pelieHue (MM Habop PelIeHHt), KOTOpOe BKITIOYACT B ce0si BCe MHCTPYMEHTHI IS
U3BJICYCHUSI 3aKOHOMEPHOCTEHN U3 CBIPBIX JaHHBIX

b) osra rpynmuposka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEAHHBIX, OMMCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yaeOHBIi TpUMep, COePIKAIINi 3aIaHHBIIT BXOJHOW HAbOP
JIAaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOIHOM PE3yJIbTaT

d) mnonpaszmeneHUEe UCKYCCTBEHHOT'O MHTEIUICKTA M3YYArOLIMI METOIBI IIOCTPOCHUS AITOPHTMOB, CIIOCOOHBIX 00y4aThcsl Ha
JIaHHBIX

3aganue 2
Cpenu npeUioKeHHBIX 3324 MAIIHHHOTO O0YUSHHS YKAXKUTE 3a/1a41 PErpeccHu
a) Ilouck HEraTMBHBIX OT3BIBOB Ha (DPUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢bunbTpanuu cama
c) Ilpexackasanue cpoka OKyMaeMOCTH POEKTa
d) TIIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHHMYECKUX TPAH3AKIIU

3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

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")]

3ananue 5
OTMmeThTe BEpHBIC YTBEPKICHHUsI 00 alropuTMe ciydaiHoro sieca - Random Forest

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLEHOYHBIX NPOIERyp KOJMYeCTBEe BapHaHTOB. OIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
counaiabHON cepbl. OTBETCTBEHHOCTH 332 HEPACIIPOCTPAHEHUE COIEPKaHMsl OLIEHOYHBIX CPEJICTB Cpelly 00yJaronuxcs yHUBEPCUTETa
HecyT 3aBellyIoNni Kadeapoil 1 npernojaBarellb — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.




a) UTOoroBbIM MpeCKa3aHHeM MOJIEIH SIBJISETCS MPEeICKa3aHue CIydaifHoTo JepeBa

b) Ilapamerpsl wis kaxaoro aepesa (riryorHa, MUHUMAJIBHOE YHUCIO 00PA3IOB B JKCTE U T.JI.) BEIOMPAIOTCS CIIy4aiHO
¢) Kaxmgoe nepeBo B jecy Moiydaer CiyqaiHbli MoAHA00p JaHHBIX

d) Ywucio nepeBbeB B JIECY BHIOUPAETCS CAyYailHBIM 00pa3zoM

e) IlpenckaszaHue MOJENH - YCPEAHEHHBIE MTPEACKA3aHMS JIEPEBLER

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 3a MHHMMAJIbHOE YUCIIO 00pa3LoB B ucTe?
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
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUU I1apaMeTPOB PEIIAOLIEro IepeBbs 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 ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOyICHHIO
d) TI'nmyOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYUCHUIO

3aganue 9

Kakoii knaccudurkarop HeoOX0IMMO HCIIOIB30BATh ISl MPEICKa3aHusI pa3Mepa 0J00PEHHOr0 KPeuTa 1o 3aJaHHbIM apameTpam?
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 OJHOPO/HEE MIPUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaensieTcst TOIBKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapamertp gini, BO BCEX JIMCTHAX AOJKEH UMETh OJIMHAKOBbIC 3HAYCHUS

OIIK-10.2: Vcnonb3yer ocHOBHbIe | OOy4aromMiics 3HAET:

METObI A TEXHOJIOTUH | - OCHOBHBIC METOJIbI MAIIMHHOT'O OO0YYEHUsI, IPOIIECCHI U CEPBHCHI IO 00pabOTKE JTaHHBIX U
HCKYCCTBCHHOTO HMHTEIUIEKTA AN | BeIpaOOTKE pernieHnii B 001acTi NpodeccHoHanbHON 1eATeIbHOCTH,
pCHICHUS TUIIOBBIX 3a/1a4 - KOMITJIEKC TeXHOJIOTHYECKUX PEIICHUH, IMUTHPYIOIINII KOTHUTHBHBIEC ()YHKIINH YETIOBEKA U

F[()TEB()J'IH}OLIJ,I/II‘/‘I OpyU BBINIOJIHECHUU 3adad AOCTUraTb PpE3YyJbTaTbl, COIIOCTABUMBIE C
pe3yjibTaTaMu l/IHTCHHCKTyaﬂbH()I;I JCATCIIBHOCTHU YCJIOBCKA,

3aganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jiece
a) ueM OoJbLIE IEPEBLEB B JIECy, TEM JIy4Ile Ka4eCTBO NPEeICKa3aHusI
b) Bpems HacTpoiiKH 1 PAOOTHI CITy4allHOTO Jieca YBEINYMBACTCS MPONOPUHOHAIBEHO KOJIMYECTBY AEBEPEB B JIECY.
C) CciyvaiiHbIi Jiec IPUMEHUM JUIS PeIeHHs 3aa4 Perpeccuu
d) chyuaiiHblii Jlec TPUMEHUM JUIS PEIICHHS 3a1a4 KJIacCupHUKALMU

3amanne 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV Haxoqut nydinyr0 KOMOWHALIMIO TAPAMETPOB IS JEpEBa PEIIEHHM
b) RandomizedSearchCV paGotaer GricTpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydlryr0 KOMOHHAIMIO IapaMETPOB JUIA JIEpeBa, M3 TEX 3HAUYEHWH MapaMeTpoB, YTO ObLIH
nepeansbl
d) RandomizedSearchCV npaer Gonee TouHoe npenckasanue, yeMm 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 ChENOOHBIE U ATOBUTHIE
d) crpynmupoBarh TEKCTHI [0 MX SMOLHMOHAIBHOM OKpPacKe

3aganue 14
OtTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kadecTBe HepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
NPU3HAKA
b) epeBss perienuit MOTYT peruaTh 3ana4y KiacCH(UKAIMU ¢ TIPOU3BOJIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples_leaf Tem Tounee OyayT npeackazaHus Ha TPCHUPOBOYHOH 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 ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOIYUYECHHOTO epeBa PEIIeHuMi
C) BrIOopKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMITYUIICH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LENeBbIX 3HAYCHHUI ISl JAHHOTO HAabopa JaHHBIX

3aganue 16
[pu oOydeHrr HEKOTOPOU MOJIETH Ha TPEHUPOBOYHOM BBHIOOPKE U OICHKE €€ KaueCTBa Ha TECTOBOM BBIOOPKE, MOTydeHa OOJIbIas
pasHHIa MEXKY 3HAUEHHSIMH METPUK Ha TPEHHUPOBOYHOM U TeCTOBO# BIOOPKax. O YeM 3TO MOXET FrOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenesnenue faHHBIX B TECTOBOM BBIOOPKE CHIILHO OTJIMYAETCS OT PACIPENC/ICHHS B TPEHUPOBOYHOM

€) Mogens Hemo0oOyUEHA

d) Mogaerp uneanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeioxKeHHbIX KOMOMHAIINI HE BHI30BYT OLINOKY?
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 xakux clIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4aTas (byHKI_[I/ISI aKTI/IBaL[I/II/I?
a) Onpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IPU0?
b) Omnpenenurs kK KaKOMy U3 TpeX KJIACCOB (setosa, vercicolor, verginica) OTHOCUTCS UpHUC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHNTCIIBHBIC.
d) TIIpexackasaTe pa3mep 3apabOTHOH IUIATHI CIICIIUATUCTA 110 ONPECICHHBIM [TapaMeTPaMm.
e) Pasgenuts n300paxkeHus Ha COJEPIKAIIKE U HE COJICPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETH B3BEIICHHAS CyMMa BXOJIOB HEHpOHa (10 UCIIOIh30BaHUS AKTUBAIMOHHON (YHKIINH)
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-10.2: Ucnonb3yer OO0yuaronmiicst ymeer:
OCHOBHBIE METO/IbI M TEXHOJIOTUHM | - arpeTUPOBaTh, PUIBTPOBATH, HACTPANBAThH BECa, BRIOUPATH KIACCU(PUKATOPHI,
KIIaCCU(UITMPOBATH, BU3yAIM3UPOBATH JAHHBIE, CTPOUTH JIEPEBhsI PEIICHUIN 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 MakCHMaJIbHOM
riyOuHOM paBHOM 5 ypoBHsaM st qanubix digits_load().

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

VYKaxuTe TpU CaMbiX BaKHBIX [apaMmeTpa JJsi JEPEeBbEB PEIICHUN B CO3JaHHOM JIECy, HCHOJB3Ys, HAIpUMep, aTpudyT
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 OOYUYEHHS MOJEIM C HKCIOJb30BAHUEM HMHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOTO MHTEIIICKTA HMHTEJIEKTA.

-HaBBIKAMH OIICHKH Ka4eCTBa pabOThI aJirOPUTMA B 3a7a4aX KIacCU(BHUKAIIMHA U PETPECCHH.
OIIK-10.2: Hcmonb3yer
OCHOBHBIC METOAbI U TEXHOJIOTHUHU
HCKYCCTBEHHOTO HWHTEIUICKTa JUIS
pelIeHNs THTIOBBIX 33134

1. WUcnonbsyinte ¢ainn StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMKM OBYYAOLMXCA, KOTOPbIE HE MPOXoAnau
noArotoBuTesbHble 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 CTPOKKU C AaHHbIMK 06y4YatoLmMxca, HabpaBLLMX B CyMMme 3a Tpu
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ANA AeByLIeK U IoHOLEN B 3aBUCMMOCTM OT YPOBHA 0OyYeHus.

3. OnpefenuTte, K KAKOMy U3 TpexX BMAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpaM: AJIMHA YallenncTrKa,
LUMPWMHA YaLlleNINCTUKA, O/IMHA 1IenecTKa U WWpPUHa ienecTka. 3arpysute moaynu bubanotek numpay n matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumblie ana paboTbl ¢ gpesom peweHui. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHWid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3nTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNob3ynTe 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 IeNecTKa U LWMPKUHA enecTKa. 3arpysute mogyam 6ubamortek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie gns paboTbl ¢ apeBom peweHui. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AEPEBO PELIEHNI CO CAEAYIOWMMM NApaMeTPaMmn: MaKCMMaAIbHOE 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. OnpeaenuTte, K KAKOMy U3 Tpex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTpaM: AJIMHA YallennCcT1Ka,
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamu. BoinonHuTe npeacKasaHme
OTHOCUTE/IbHO K/AacCOB, K KOTOPbIM MPUHAA/eKaT AaHHble U3 TecToBOW Bbl6OPKU. MocumTaiiTe TOYHOCTL (score) ana
nony4YeHHoOW moaenu.

6. 3arpysuTte moaynu bubnmotek numpay u matplotlib, a Takxke moaynu 6ubnmotekmn Scikit-learn, Heobxoanmble ans
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe n 0byumTe mopenb
RandompForestClassifier c makcMmanbHoW rnybuHol aepeBbeB - 7. BbiNONHUTE NpeAcKka3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MocumTaiTe TOUHOCTb (accuracy) gna Noay4eHHOU Moaenu.

7. WmnopTtupyiite Habop paHHbix load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBLIN B Nponopumn 85/15.

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

8. WmnopTtupyiite Habop aaHHbIX load_digits, cogepkawmin 1797 nsobparkeHuit pyKonucHbIx umudp pasmepamun 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOA4HOTO. BbinoNHWUTE NpeacKa3aHue u
OLEeHWTE ero Ka4yecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUM MUCKYCCTBEHHOTO HEMpOHa, Ha BXOA AOJ/IKHbl MOAABaTbCA Beca,

CMeLLeHNe, M 3HaYeHNA BXOA0B HeMpoHa. B KauecTBe GyHKLIMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:
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 arperamus 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. [lepeBo pemicHUH B 3aJJa4H PETPECCHU.
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 aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHne HEHpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4YeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas 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. MeTtoauyeckue MaTepuaJbl, onpeaesiioluye npoueaypy 1 KpuTepun oneHuBaHUA
copMHPOBAHHOCTH KOMIIETEHUMIA TP MPOBeIEHUU MPOMEKYTOYHOM aTTeCTAIUN

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,;

- OILICHKA «Y/IOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEYAOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJAOIIEMYCS, €CIM KOJHMYECTBO IMPaBHUIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi olieHOK 1O 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,
OwWUOKU, 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 (PYHIAMEHTAIBHBIX MPOOJIEeM; MPHOOpen HEOOXOAMMBIE YMEHHUS W HaBBIKH, OCBOWI
BOIIPOCHI TTPAKTUUECKOTO MPUMEHEHHUS TTOJIYICHHBIX 3HAHHUM, HE TOMYCTHII (DAKTUYECKUX OMMOOK MPHU OTBETE,
JIOCTAaTOYHO TOCJIENIOBAaTEIbHO W JIOTMYHO M3JaraeT TEOPEeTUYECKUl Marepuan, JOIMycKas JUIIb



HE3HAYUTEJIbHBIC HAPYLICHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHNS 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
9K3aMEHYeMOro €J1a00 BbIpa)keHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHAJIUTUYECKOMY MBIIIEHUIO, 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.



