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(Haumenosanue)



Conepxxanue

ITosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEeSIONINe IPoUeaypy U KPUTEPHH OLIEHUBAaHHUS C(OPMHPOBAHHOCTH
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenb mpoMeEXyTOYHOW aTTECTAllUM— OLICHMBAHHUE IMPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3YyIbTaTOB

oOydeHuss TO JAUCUUIUINHE,
00pa3oBaTeNbHON MPOrpaMMBI.

o0ecHeunBamOIMX JTOCTHUKCHUE

DopMbI IPOMEXKYTOUHOM aTTecTauu: 3a4€T, SKypc

IJIAHUPYEMBIX  pe3yJIbTaTOB

OCBOCHU

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kon HWHANKATOpa JOCTUKECHUA
KOMIICTCHIIUH

VYK-1: CriocobeH ocynecTBIsATh KpUTHUECKUIN aHATN3 TPOOJIEMHBIX CUTYallMi HA OCHOBE
CHCTEMHOT'0 TT0/1X0/1a, BEIPadaThIBaTh CTPATEI IO NICHCTBUIA

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelLIeHns] IPUKIAaIHBIX 3a1ad4,
HCIOJIb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOTO MHTEIJIEKTa

OIIK-10: Criocober ¢hopMyIHpOBATh U PemIaTh HAYYHO-TEXHIICCKHE 3a1a4H B 00IaCTH CBOCH

podeCcCHOHANBEHOM NEeITEIFHOCTH

OIIK-10.2: Ucnonp3yeT
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTa JUIS
pELICHHS THUITOBBIX 337124

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

KOZ[ W HAUMCHOBAHUC NWHAUKATOPA
JOCTHXKCHUSA KOMIICTCHIIMN

PeSyJ’IBTaTBI O6y‘IeHI/ISI IO JTUCIUITTIMHE

O1LEeHOYHbBIE
MaTepHAIIBI

YK-1.3: BripabartbiBaeT CTpaTEeryio
JIEHUCTBUM Ul peUIeHMs IPUKIAAHBIX 3a7ad,
HCTONB3Yysl TEXHOJIOTUH  HCKYCCTBEHHOIO
HHTEIUIEKTa

OO6yyaronuiics 3Haer:

- KJIaCCI/ICI)I/IKaLII/IIO 3a71a4, peuracMbIX METOAAMU UCKYCCTBEHHOTO
HUHTCIIIICKTA,
-METPUKHU OLICHKU Ka4CCTBa MoJele u AIITOPUTMOB;

Bompocsi(Nel - Ne10)

OO6yyaronmuiics ymeer:

BBIOPATh MOIXOMAIYI0 METPUKY U OIIEHKH KauyecTBa MOICTH U
AITOPHUTMA.

3amanus 7-10

OO6yyaronuiics BJiajeer:

HABBIKAMH OIICHKH Ka4yecTBa paboThl alropuT™Ma B 3ajadax
KJIACCU(HUKAIIUHN U PETPECCHH.

3amanus 7-10

OIIK-10.2: Ucnonp3yeT OCHOBHBIE METOABI U
TEXHOJIOTHM HCKYCCTBEHHOTO HHTEIIICKTA
ISl pEUIeHUsI TUTIOBBIX 3a71a4

OOyJaronIuiics: 3HAET:

- OCHOBHBIE METOJbl MAIIMHHOTO OOYYEHUs, MPOIECCH U
CepBUCHl N0 00pa0OTKE AAHHBIX M BHIPAOOTKE pelIeHuil B
o0nacTy NpoQecCUOHaIbHOHN NeATeNbHOCTH;

- KOMIUIEKC TEXHOJOTMYECKUX PEUICHUM, UMHUTHPYIOIIUH
KOTHUTUBHBIC (DYHKIIMM 4YeJIOBEKAa M IO3BOJISIONIMN IpU
BBIIIOJIHEHUM 33/1a4 JOCTUIATh PE3YJIbTaThl, COIIOCTaBUMBIE
C  pe3ylpTaTaMM  MHTEJUIEKTYaJbHOM  JIE€ATENbHOCTH
YEIIOBEKA,

Bompocer(Nel 1 -
Ne20)

OOyuaronuiicst ymeer:

- arperupoBaTh, GUILTPOBATh, HACTPAUBAThH BECa, BHIOMPATh
KIaccu(UKATOPBI, KIACCH(PUIMPOBATh, BH3YAIU3HPOBATH
JAaHHBIC, CTPOWTH JEPEBbS PEIICHUIA C WCIOJIH30BaHHEM
SI3BIKOB ~ BBICOKOTO  YPOBHS [UIS  PEUICHHUS HAYYHO-
TEXHHYECKHX 3aJa4y B o0macté mnpodeccHoHaIbHOU
JIESTeTbHOCTH; HABBIKAMH HAIHCAHUS HEHPOHHBIX CeTed
JUTSL pellieHns] HAyYHO-TeXHUYECKUX 3a7ad B 00JIacTH CBOSH
npodeccnoHaTbHOM AesITeIbHOCTH;

- HaBbIKAMH OOy4YeHHS MOJICIH C HCIOJIb30BAHUEM
HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEJUICKTA.

3amanus (Ne21 - Ne25)

OO0yuaronuiics BJiajeer:

3amanns (Ne 1- Nel0)




- HAaBBIKAMHU HAIMCAHUS HEHPOHHBIX CETCH MJIS PCICHUS
HAay4YHO-TEXHUUYECKUX  3aJau B o0xacTu cBoeit
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBbIKaMU OOy4YCHHS MOJCIH C HCIOJBb30BaHUEM
MHCTPYMEHTOB MUCKYCCTBEHHOTO MHTEJJIEKTA.

[TpomexyTouHas arTecTanus (3K3aMeH) MPOBOJAUTCS B OJHOM U3 CICAYIOUINX (HOPM:
1) oTBeT Ha OWIIET, COCTOSIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUii;
2) BeinoaHenue 3aaannii B DMMOC Caml YIIC.

[TpomexxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (hopM:
1) cobecenoBanue;
2) seinonHenue 3aganuit B OMMOC Caml YIIC.

2. TunoBblel KOHTPOJIbHbIE 32JaHUS WIH HHbIE MATEPHUAJIbI JIS OLeHKN 3HAHUI, YMEHU i, HABHIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3yOIINX YPOBeHb ¢OPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 3aua}mﬂ) AJIsi OHCHKU3HAHUEBOI'O 06pa30BaTeJ’IBHOFO pe3yjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KO[[ 1 HaMMCHOBAHUEC UHAUKATOpA

OO6pa3oBaTenbHbIN pe3ynbTaT
JOCTHXKCHUA KOMIICTCHIIMHU

Banganue 1
MamuHHOe 00ydeHue —
a) cCHeHUATU3MPOBAHHOE MPOrPaAMMHOE pelieHue (Win Habop pelleHnii), KOTOpoe BKIIOYAET B ceOs BCe MHCTPYMEHTHI LIS
W3BIICUCHUS 3aKOHOMEPHOCTEH M3 CHIPBIX JaHHBIX
b) ora rpynmuposka o6bexToB (HabmoneHuit, COObITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OHEKTOB
C) Habop AaHHBIX, KaXIas 3alKCh KOTOPOTO MPEACTABIAET CO0O0M yueOHbINH MPUMED, COAEPIKAIIHMM 3aaHHbIH BXOJHON HAbOp
JIaHHBIX, U COOTBETCTBYIOILUI €My [TPABUWIBHBII BBIXOJHOU PE3yJIbTaT
d) moapasmencHHE HMCKYCCTBEHHOTO HHTEUICKTA HM3YYalOIIHil METOIBI MOCTPOCHUS aJrOPUTMOB, CIIOCOOHBIX O0yYaThCs Ha
JAHHBIX

3aganue 2
Cpenu npe/iiodKeHHBIX 3324 MAIIHHHOTO O0YUSHHUS YKKUTE 3a/1a41 PErpecCru
a) Ilouck HEraTHMBHBIX OT3BIBOB HA (PUIIBM HA CalTe KHHOKOMITAHUH
b) Ausroputm punbTpanuu criama
c) Ilpexnckazanue cpoka OKYNaeMOCTH MPOEKTa
d) TlpexackazaHue peIHOYHONW CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHHYECKHUX TPAH3AKIIUHI

3ananue 3
K 6ubnuorexkam aHanu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakue n3 nepeuncieHHbIX KOMaH I BEpHYT JaHHbIe Ut Poccun u 3umbadse?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3ananue 5
OTMeThTe BEpHBIE YTBEPIKICHUsI 00 ajqroputMe ciiydaiiHoro Jsieca - Random Forest

! [lpuBoasATcs TUIOBBIE BOMPOCHI M 3amaHus. OUEHOUYHBIE CPENCTBA, NPEJHA3HAYEHHBIE JUIA IPOBEJEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIEKAT aKTyalIM3alldd C YY4EeTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COJEPIKAHUS OLICHOYHBIX CPEACTB CPEAN 00yUaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




a) MUroroBbIM mpeackazaHUEM MOJCIH SIBJISETCS MPeACKa3aHue CIyYaiHOro Aepena

b) Tlapamerps! qust Kaxxmoro nepesa (IyOHHA, MUHUMAJIBHOE YHCIIO 0OPA3IOB B JIUCTE U T.[.) BEIOUPAIOTCS CIIy4aiiHO
c) Kaxnoe aepeBo B jecy mojydaeT Cy4aidHbli Mo JHA00p JaHHBIX

d) UYwcno nepeBbeB B Jiecy BBIOUpPACTCS CIyYaiHbIM 00pa3om

e) Ilpenckaszanue MOJEIH - yCpeAHEHHBIC MIPEACKA3aHus ICPEBbEB

3amanne 6
Kakoii aTpuOyT oTBedaeT 3a MUHIMAaJIbHOE YUCIIO 00Pa3IoB B THcTE?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kaxkoit anI/I6yT OTBC€YACT 3a MUHUMAJIBHOC YHUCIIO o6pa3u03 B y3JIC U1 paBI[eJ'IeHI/IH?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPIKACHHUS O BIVSHUH TApAMETPOB PELIAIOIIETO IePEBhs Ha epeoOydeHue
a) UYewm meHnsblne 3HaYeHHe min_samples_split, TeM MeHbIIIE TEHACHIHS K MEPEOOyICHHIO
b) Uewm menbuie 3HadeHre min_samples _leaf, TeM MeHbIIIe TEHACHIUS K IEPEOOYUCHHUIO
€) UYewm MeHble ryOHHA JepeBa, TEM MEHBIIE TCHACHIHS K MEPeOOyICHHIO
d) TI'nyOuHa nepeBa HUKAaK HE BIMSET Ha €ro Mepeo0ydeHHOCTh
e) UYewm mMeHblne 3HaYeHHE mapameTpa max_leaf nodes, TeM MeHbIIIe TEHACHINS K TIEPEOOYUCHHIO

3aganue 9

Kaxoi KJ'IaCCI/I(I)I/IKaTop H€O6XOI{I/IMO HCIIOJIb30BAaTh AJI MMPEACKA3aHUs pasMepa OZ[O6p€HHOFO KpeauTa 1o 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) MoxerosTeucnosib3oBann DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTE BEpHBIEC YTBEPIKACHUS O AEPEBbAX PEIICHHH.
@) uYeM MEHbIIe CBOWCTBO gini, TeM OJHOPOIHEES IPHMEPHI B JIUCTE
b) cBoiicTBO gini onpesenseTcs TOIBKO AJIS INCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yka3piBaeT Ha KOJMIECTBO IPUMEPOB B y37I€
d) mapameTp gini, BO BCeX JIMCTBAX JODKEH UMETh OJMHAKOBBIC 3HAUCHHUS

Baganue 11
OTMeThTe BepHBIE YTBEPKICHUS O CIYYaifHOM Jece
a) ueM OoJibllie JICPEBHEB B JIECY, TEM JIYUIIIe KaYeCTBO MPEACKA3aHHs
b) Bpems HacTpoiiku U pabOTHI CIy4aHOTO Jieca YBEIUIUBACTCS MPOMOPIHOHATIBHO KOJIUUYECTBY JE€BEPEB B JIECy.
C) CIy4aiHbIi Jlec IPUMEHUM JUTS PELICHHs 38189 PErpecCru
d) crny4aiiHbIi Jec TPUMEHUM JUTSI PELIEHHs 3a/1a9 KITacCHu(UKAIINT

3aganue 12
OTMeThTE BEpHBIC YTBEPIKICHUS
a) RandomizedSearchCV Haxomut nydnryro KOMOMHAIMIO TAPAMETPOB IS IepeBa peleH M
b) RandomizedSearchCV pa6otaet 6picTpee, yem GridSearchCV
c) GridSearchCV Haxomut Jiyqinryro KOMOWHALMIO ApaMETPOB [Tl AePEBa, U3 TEX 3HAYCHHUH MapaMeTpoB, YTO ObUTH HepeaaHbl
d) RandomizedSearchCV nmaer Gonee TouHoe npeackasaunue, yem GridSearchCV

3ananue 13
BeiGepuTe U3 criucka 3a1a49n KIIacCH()UKAITHH:
a) pasaenuth 10 poTtorpaduu KUBOTHBIX Ha KOIIEK U cOOAK
b) mpenckazats CTOMMOCTH KBAPTHPBHI 10 38 JAHHBIM MTapaMeTpaM
C) pa3aenuTh rpulbl HA ChEIOOHBIE U STOBHUTHIE
d) crpynmupoBaTh TEKCTHI IO MX SMOIMOHAIBHON OKPacKe

3amanue 14
OTMeThTE BEpHbIE YTBEPKACHUS
a) B kadecTBe HepeMeHHBIX Ui OOyUeHHUs JiepeBa MOTYT OBITh HCIOIb30BAHBI KaK KOJHUYECTBEHHBIE, TAK M KATErOpUAIIbHbIE
MIPU3HAKU




b) epeBbs perenuit MOTyT peraTh 3ana4dy KiacCH(UKALMN ¢ IPOU3BOJIBHBIM YHUCIOM KIIACCOB
€) UYewm meHblue 3HaYeHHe min_samples leaf Tem TouHee OyayT npeackasaHus Ha TPEHUPOBOYHOM BBIOOPKE
d) UYewm meHsbiue 3HayeHHe min_samples leaf Tem TouHee GyayT npeackasaHus Ha TECTOBOW BBIOOPKE

3ananue 15
OO6yuatomiast BEIOopka (X_text, y_test) aTo —
a) Beibopka, M0 KOTOPOI HACTPAMBAIOTCS ONMTUMAIIBHBIC ITAPAMETPBI SPEBa
b) Bribopka, M0 KOTOPO# OIEHUBAETCS Ka4eCTBO TOMYIECHHOTO epeBa pelieHuit
€) BrIbopKa, M0 KOTOPO# OCYIIECTRIAETCS BEIOOP HAMITYUIIEH MOJIEH U3 MHOXKECTBA MOJIEeH
d) MHOXECTBO LIENICBBIX 3HAYCHUH 1L JAHHOTO Habopa JaHHBIX

3aganue 16
ITpn 00yueHNH HEKOTOPOM MOJEIH Ha TPEHHPOBOYHOM BBHIOOPKE M OLIEHKE €€ KauecTBa Ha TECTOBOW BHLIOOPKE, MONydeHa GOJbIias
pa3HUIA MEKTY 3HAUCHUAMH METPHUK Ha TPEHHPOBOYHOM M TECTOBOM BEIOOPKaX. O Y4eM 3TO MOXKET FOBOPUTH?

a) Mogenp nepeobyueHa

b) Pacnpenenenne qaHHBIX B TECTOBOW BBHIOOPKE CUIBHO OTIMYAETCS OT PACIPEIeICHNUs B TPEHUPOBOYHOM

€) Momens HemoOOyICHA

d) Mozens uaeanTbHO HACTPOCHA

3amanne 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue n3 npeioxKeHHbIX KOMOMHAIIMI HE BBI3OBYT 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[1:5,[1,6]]

3ananue 18
Kakwe cTpoku mo3BOJISIFOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE 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 kakux ciaydasx MOXKeT ObITh UCIIOJIb30BaHA CTyIeHYaTass (GYHKIMS aKTUBAIMU?
a) OmnpenenuThb K CheT00HBIM I HEChETOOHBIM OTHOCHTCS IPUG?
b) Omnpenenurs kK KakOMy U3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHocuTCst HpHC?
C) PaSI[e.HI/ITI) TEKCThI HA HeﬁTpaanme, HEraTUBHBIC U IIOJIOKUTCJIBHBIC.
d) Tlpexacka3zats pazmep 3apabOTHO# IUIATHI CIICHUAIUCTA 10 ONPEACICHHBIM MapaMeTpaMm.
e) Pasgenuth M300paXkeHUs HA COJICPIKAIIUE U HE COJEPIKAIINE OTKPBITHIA OTOHb.

Bananue 20

Kakoe 3HadueHnE MOXKET MMETh B3BEIICHHAS CyMMa BXO10B HeﬁpOHa (,Z[O HCIIOJIb30BaHUA aKTI/IBaI_II/IOHHOI\/‘I (I)yHI(]_II/II/I)
a) [-11]

b) [0,1]
c) (-1,1)
d) (- oo, + )

2.2. TunoBbIe 3aaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

KO}I 1 HAUMCHOBAHUE WHIUKATOPA

OCTIDKEHIS KOMIETEHIIHH OO6pazoBarenbHBIN pe3yabTaT

OIIK-2.3: Ucnonb3yeT ocHOBHBIE | OOyuaromuiicsi ymeeT:

METO/Ibl U TEXHOJIOIMH - arperupoBaTh, GHUIBTPOBATh, HACTPANBAThH BeCa, BRIOMPATH KIacCH(UKATOPEI,
HCKYCCTBEHHOIO MHTEIJIEKTA JJIs1 | KITacCU(HUINPOBATh, BU3YATN3UPOBATh JaHHBIE, CTPOUTH JIEPEBbS PEUICHNH C NCTIONBb30BaHUEM
peLICHNs TUIIOBBIX 3a/1a4 S3BIKOB BBICOKOTO YPOBHSI JUISI PELICHNS HAYIHO-TEXHUYIECKHX 3a]1a4 B O0IaCTH

npodecCHoOHATLHOM e TENbHOCTH,

3ananwue 21

Otkpoiite Jupter notebook, coznaiire daiin lab2 <pamra pamunus>.ipyng (sanpumep, lab2_tiuzhna.ipynb), moaxmrounte 6UOIUOTEKH
numpy u pandas u npouTtuTe gaHHBE U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[MoxyuuTe pacnpeneneHne YHCIOBBIX BEIHMYMH faTadpeiima sp UCTIoNb3ys 0a30BbIe METOBI BU3yaan3aluu OuOnmnorexu pandas.
Nmmnoptupyiite 6ubnuorexy Seaborn. Hcrnonp3ys nHTEpdeEic A MOATOHKH PErPECCHOHHBIX MO/IENEH K YCIIOBHBIM IIOJAMHOXECTBAM
Ha0opa JaHHBIX BBIBEIUTE rpaMK yCIIeBAEMOCTH 10 MaTEMaTHKE M YTCHHIO C Pa3JIeJICHUEM M0 TI0JTy.




3ananue 22

3arpysure Moaynu 6ubarotek numpay u matplotlib, a Takxke Moxynu 6ubnuorexu Scikit-learn, Heo6xoauMbIe AJIst pabOTHI € IPEBOM
peurenuii. M3 sklearn.datasetsparpysure TectoBblii Habop iris. M3y4nTe CTpyKTYpy MHOIy4eHHOro Habopa AaHHbBIX. B Habope 150
9K3eMIUIIpoB ("CTPOK" B NPHUBBHIYHONH HaM TepMHUHONOTHH). Kakaomy 5K3eMIUIIpY COOTBETCTBYET YETHIPE YHCIOBBIX aTpuOyTa
(nMHA YamenrcTHKa B CM; IIHPUHA YaIlleINCTHKA B CM; [UIMHA JIETIeCTKa B CM; IIMPHHA JIENIeCTKa B cM) U Kiacc ('setosa', 'versicolor',
'virginica'). T.e. maHHBI HaOOp IMO3BOJACT PEIINTH 3a1ady KJIACCH(HUKANNK, OTHECCHHS pPAacTeHHs "HpHC" WUCXONA W3 MIMPUHBI
JIETIECTKOB, JJIMHBI YalleJNCTHKA U T.A. K OJHOMY M3 Tpex kmaccoB. Co3maiite memoHcTpaTuBHEIM Decision Tree kmaccugpukaTop,
HCTIONB3Ysl OAHOMMEHHBINH Kilacc w3 OmbOmmortexw sklearn m coxpamure ero B mepemeHHyIo dt. Jlns pa3mencHHs MHOMKECTBAa Ha
TECTOBOE MW TPEHHPOBOYHOE HWCIONB3yHTe MeTon train_ test split.  OrtoOpasurenoiydeHHOECPEBOpEIICHUATpahUIeCKH,
ucnone3yiitemeron plot_tree

3ananue 23

3arpy3uTe MaHHBIC W3 BCTpOeHHOro Habopa load digits. JlanHbIe mpencTaBisoT coboit Habop u3 1797 pyKOMUCHBIX U300paKeHUN
mudp pasmepamu § Ha 8. Kaxkmas xkapTHHKa MpeJCTaBICHAa MAacCUBOM W3 64 3HAYCHUU IBETa I KaXIOH SYCHKH M300parkeHUs.
OOyunTe JepeBO PCIICHUN W MOJNyYUTE MpeICKa3aHHe Ha TECTOBOW BBIOOpKe. BusyamusupyiiTe mpenckazaHue, YKaKUTE TOYHOCTh
JUTsl TIOJTYYEHHOT'O JIepeBa.

3amanne 24.

3arpy3ute BCTpOCHHEBIH Habop boston.

Habop manHBIX boston mpencTaBiseT coOoit cioBaphb ¢ kimouaMu data, target, feature names m DESCR. Kitouy data cooTBeTcTBYeT
MACCHB CITUCKOB:

{'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 xaxmoit ctpouke 13 uncnoBbIX 3HaueHUU. Bama 3aaya HailTu onucaHue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wnu
0.00632) 3T0 YypOBEHb MPECTYMHOCTH Ha YNy HACETICHHUSI.

[TocTpoiiTe nepeBo peleHUi, MpeacKa3blBalollee CTOMMOCTh KWJIbS 10 UMEIoIUMCS JaHHbIM. OOpaTuTe BHUMaHHE, CTOMMOCTD
JKIJIbS - BEJIMYMHA HEnpepbIBHAas, u aepeBo kiaccudukauu DecisionTreeClassifier Ham He momoiaér. Jlns npeacka3anus 3HaAYCHUS
LeseBoi (ZPYHKIMK HYXKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepute Bce mepeBbs Ha JaHHBIX boston MO CIeIYIONINM MapaMeTpam:

MaKcHUMallbHasl TIyOuHa - oT 2 10 15 ypoBHeit

MHUHIMAaJIbHOE YHCIIO P00 A pasaeneHus - ot 2 go 10

MHUHHMaJIbHOE YHCcIIo Tpo0 B ucte - ot 1 1o 10

OTo00pa3uTe JTyulIne napameTpsl U Jydliee JepeBo.

3ananue 25.

3arpy3uTe BCTpOeHHBIN Habop boston.

N3yunte ocranbHbie aTpuOyThl Kiaccubukatopa. Cosmaiite momenr RandomForestClassifier ¢ 15 mepeBbsIMH M MaKCHMAJIbHOM
rIyOuHOM paBHOU 5 ypoBHsAM it qanubix digits_load().

OOyuute MONy4YeHHYIO MOJIeNb. Boimonuute npejckasanue. [locunTaiiTe TOYHOCTD (Score) s Jieca.

VKaKUTE TPU CaMbIX BaXKHBIX IapaMeTpa JUis JIePeBbEB pEIICHHH B CO3JAaHHOM JIeCy, HCIIOJb3Ys, HAIpUMEp, aTpHOyT
feature_importances_.

VK-1.3: BripabateiBaer | OOyuaronmiics BJaaieeT:

CTpaTeruio JedcTBUI JUIS | - HABBIKAMH HAIMHCAHMS HEMPOHHBIX CETEH ISl PEIICHUS] HAYYHO-TEXHUUECKHX 3a/a4 B 001acTH
pellleHus.  NPHUKIAAHBIX  3a7ad4, | cBOel MpogecCHOHANBHOM AeATEIbHOCTH;

HCTIONB3Ys TEXHOJIOTUM | - HABBIKAMU OOYUYEHHSI MOJIENIU C UCIIOJIb30BAHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO MHTEILICKTA.
HCKYCCTBEHHOT'O MHTEIIJICKTA -HaBbIKAMH OIICHKU KaueCTBa pabOThI aJITOPUTMA B 3a/1a4aX KIaCCU(PHUKAIIMKA U PETPECCUH.

OIIK-2.3: Mcmons3yeT OCHOBHBIE
METOAbI u TCXHOJIOTHHU
HCKYCCTBEHHOTO HWHTEJUIEKTa IS
peLIeHus] TUIIOBBIX 3a/1a4

1. Wcnonb3yite ¢ann StudentsPerformance.csv. BbiBeauTe CTPOKM C AaHHbIMKM 0By4YaloWMXCA, KOTOpble He Mpoxoauau
noarotoButenbHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
6onbuwe 90 6annos.MmnopTnpyiTe BubanoTteky Seaborn. Ncnonbsya meton Implot() BbiBeguTe rpadumk ycnesaemocTv no
MaTeMaTUKE W YTEHUIO C pasaesieHnem no nony.

2. Wcnonbsynte ¢ain StudentsPerformance.csv. BbiBeanTe CTPOKM C AaHHbIMM 0ByYatowmxcs, HabpaBlwKMX B Cymme 3a Tpu
TecTa 6onbwe 250 6annos.MimnopTupyiTe 6UbAnoTeKy Seaborn. MoKaxute Ha rpaduKe cpeaHuit 6ann Nno matemaTuke gns
[AeBYLUEK U IOHOLLEW B 3aBUCUMOCTM OT YPOBHA 0OyYeHus.

3. Onpeagenute, K KaKOMy M3 Tpex BMAOB NPUHALNERUT UPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJMHa YalleNncTuKa,
LUMPUMHA YaleNncTuKa, AJnHa fenecTka u WupuHa Nenectka. 3arpysmte moaynm 6ubamoTtek numpay u matplotlib, a Takke
moaynu bubnmotekun Scikit-learn, Heobxoaumsble ans paboTbl ¢ ApeBom pelleHunit. U3 sklearn.datasets 3arpysuTe TectoBbiii
Habop iris. Co3paiiTe [AepeBO peleHuli Co CAeAylWMmMM MnapaMeTpamu: MaKCMManbHaa FaybuHa - 4 ypoBHA,
MWHWMaNbHOE YMCN0o 06BbeKTOB B iMCTe - 4. OTOO6pasuTe NoNyYeHHOe AEepPEBO PeLleHUi rpaduyeckn, UCNONb3yNTe METOZ,
plot_tree. BbinonHUTe NpeAcKasaHNe OTHOCUTENBHO KACcCOB, K KOTOPbIM MPUHAANEXKAT AaHHbIe U3 TECTOBOM BbIBOPKU.

4. Onpegenute, K KAKOMY M3 Tpex BUAOB NPUHALNENKMUT MPUC MO YETbIPEM YUCNOBbLIM MapameTpam: AJNHA YallenuCTUKa,




WMPUHA YalleNncTUKa, 4IMHA IenecTka M WUpUHa fienectka. 3arpysuTte moaynm 6ubanotek numpay n matplotlib, a Takke
moaynmn bubnmnotekn Scikit-learn, Heobxoammsbie ana paboTbl ¢ agpeBom pelweHuit. N3 sklearn.datasets 3arpysuTe TectoBbii
Habop iris. Co3gaiTe AepeBO peleHUMn CcOo CcleayrWwMmM MapameTpamu: MaKCMMalbHOE KO/M4YecTBO Y3108 - 3,
MWHMMaNbHOE YMCN0 OOBEKTOB A/Aa pasfeneHusa nucta - 6. OTobpasute MoayyeHHoe AEepeBO pelleHui rpaduyeckm,
ncnonbsymnte metog, plot_tree. BoiNoAHUTE NpeAcKasaHMe OTHOCUMTE/IbHO K/JAacCoB, K KOTOPbIM MPUHAANEXKAT AaHHblE U3
TecToBOM BbIBOPKU.

5. Onpeaenute, K KakoMy M3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalleNncTuKa,
WMPMHA YaWeNUCTUKA, AJIMHA IeNecTKa U LWMPKUHA fienecTka. 3arpysuTte moayam 6ubnmotek numpay u matplotlib, a Takxke
moaynm bubnmoteku Scikit-learn, Heobxoanmeble gns paboTol ¢ ApeBom peleHunit. U3 sklearn.datasets 3arpysunTe TectoBbii
Habop iris.. Co3galite u obyunte mogmenb RandomForestClassifier ¢ 10 pepeBbAMW. BbiNosHWTE npepcKasaHue
OTHOCUTENIbHO K/1IAaCCOB, K KOTOPbIM MpUHaA/exaT AaHHble U3 TecToBOW BblOOPKWU. NocuuTaliTe TOYHOCTb (score) ans
NnoJly4YeHHOW Moaenu.

6. 3arpysute moaynu 6ubnmotek numpay u matplotlib, a Takxke mogynu 6ubnmotekn Scikit-learn, Heobxogumesie gns paboTbl
c AapeBom peweHnin. M3  sklearn.datasets 3arpysute TecToBbin Habop iris. Cospgalite M o0byuyute moaenb
RandomForestClassifier ¢ makcumanbHoi rnybuHon aepesBbes - 7. BbiNONHUTE NpefcKa3aHMe OTHOCUTE/IbHO K/Aaccos, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbI6OPKM. MocuMTaiTe TOYHOCTb (accuracy) gna Noay4eHHO Mo4enu.

7. Wmnoptupyite Habop aaHHbix load_digits, cogepxawmit 1797 n3obpaxeHuit PyKOMUCHbIX LUPp pasmepamu 8 Ha 8.
Pasaenunte Habop Ha TPEHUPOBOUHbIN M TECTOBbLIN B Nponopuun 85/15.

Busyanusunpyite nepsble WecTb 06EKTOB U3 TPEHUPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/0EB: BXOAHOMO, CKPbITOTO U BbIXOAHOrO. BbinoaHWUTE nNpeacKkasaHue u
OLEHUTE ero KayecTso.

8. WmnopTtupyiite Habop aaHHbix load_digits, cogep:Kawmin 1797 nsobpaxkeHUn pPyKomnucHbIX Undp pasmepammn 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbINA U TECTOBLIN B Nponopuun 75/25.

MocTpoitTe HEMPOHHYIO CEeTb, COCTOALLYIO U3 TPEX C0EB: BXOAHOMO, CKPbITOTO W BbIXOAHOFO. BbinonHUTe npeacKkasaHue u
OLEeHMWTE ero KayecTso.

9. Hanuwwute kKnacc Neuron, BbINOAHAOWMA GYHKLMM MCKYCCTBEHHOrO HEMpPOHA, HA BXOA AOJ/KHbl MOAABATbCA BECa,

CMeLLeHue, Y 3HaYeHMA BXOL0B HEMPOHA. B KauecTBe GyHKLMM aKTUBAL MU UCNONL3YIATE CUTMOUNAY:
T 1+4e X
10. Hanuwwute Knacc Neuron, BbINOAHAOWMNA GYHKUMM WCKYCCTBEHHOFO HEMPOHa, Ha BXOJA, AOJ/IKHbI MOAaBaTbCs BECa,
CMeLLeHue, 1 3HaYeHNA BXOL,0B HeMpOoHa. B KauecTBe GyHKLMM aKTUBAL MM UCNONb3YIHTE TMNEPbOoANYECKUI TaHTeHC:
2
than(z) = T 1
2.3. IlepeyeHb BONPOCOB 1JIsl MOATOTOBKH 00y4alOIIUXCs K MPOMEKYTOYHOM aTTeCTAlNU

1. HUckyccrBennslit naTeInIeKT. OCHOBHBIC MTOHATHSA NI

2. MammHHOE 00yYeHueE.

3. Tmyboxkoe oOydeHue.

4. OOyueHwue c yauTenem 1 6e3 yauTes.

5. OcHOBHbIE TIOHATHUS aHANIN3A JIaHHBIX. [laHHBIE, MOJIENb, 00paboTKa JaHHBIX.

6. MCTOI[OJ'IOFI/I'—I@CKI/IC TIPUHIUITIBI aHAJIN3bI JJaHHBIX.

7. HCHI/I, 9Tallbl, MCTOJAbI U TCXHUKHW aHAJIM3a JaHHBIX.

8. OwuibTpanys rpynnupoBKa U arperanus JaHHBIX.

9. Busyanmszanus JaHHBIX.

10. Bmsyanmzanus naHHbIX B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmumoteku Seaborn u Matplotlib

13. Pemaromue nepeBbsi: OCHOBHBIC TIOHSITHS.

14. 3anmava xkiaccupUKaIHH.

15. JlepeBbs pemeHunii. OCHOBHBIC TapaMeTPHI JepeBa.

16. [epeBo pemicHUi B 3a1a4K PErPECCHU.

17. Merox OnmKalIInX COCEmEH.

18. Kownmemnius ciay4aiHoro jeca.

19. Cnyuaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.

20. YcpenHeHue IpOrHO30B.

21. TlpoGmiema nepeoOydeHus..

22. Tunslonmb6ok: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.

24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. HckyccTBeHHBIC HEHPOHBI.

27. OyHKUMY aKTHUBALUK HEWPOHA.

28. TlepuemnTpoH.




29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobneHue 1mara npu rpaJlMeHTHOM CITYCKe.
32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. MeToa HaUCKOPEHIIEero CIycKa.

34. Hetiponnas cets.

35. OpxHOcOHAS MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOH, CII0H 1MOABBIOOPKH, TIOJTHOCBA3HBIHA CIOH.
38. LleneBas ¢pyHKUHS.

39. 3anaum pacmo3HaBaHHs 00Pa30OB.

40. Knaccudukarys oObeKTOB.

41. Tlouck u300paxkeHus 1Mo oopasiry.

3. MeTtoauyeckue MaTepuabl, ONpeaessiole Npoueaypy U KpUTepuu oleHnBaHUs
¢opMHPOBAHHOCTH KOMIIETEHUMH NPU NPOBEEHUN MPOMEKYTOYHOM aTTeCTAlMHU

KpnTepIm (l)OpMHpOBaHI/IH OLICHOK IT0 OTBE€TaAM Ha BOIIPOCHI, BLINMOJIHEHUIO TECTOBLIX 3aJaHui

- OLCHKAa «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CIM KOJIMYECTBO IPABUIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OILIEHKa «XOPOII0» BBICTABISCTCA OOYyYaloUIeMycs, €CIH KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «YyIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 001ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kputepuu ¢popmMupoBaHusi OLleHOK MO pe3yJIbTATaM BbINOJIHEHHUS 3aJaHUil

«OTIAMYHO» — CTABUTCSA 32 pabOTY, BHIIIOJHEHHYIO IIOJIHOCTHIO 0€3 OMIMOOK U HEIOYETOB.

«XO0pomIo» — CTaBUTCs 3a paboTy, BHIITOJHEHHYIO ITOJIHOCTBIO, HO NPH HAaJHMYUH B HEH He OoJiee OJHOM
HerpyOoil olmrOKH U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCSA 32 padoTy, eciu 00ydaroLuiics MpaBUIBLHO BHIMOJIHWI HEe MeHee 2/3
BCei paboThl WM JOMYCTUJI HE OoJiee OJHOM TpyOOr OMIMOKK M JABYX HEIOYETOB, HE OoJjiee OAHOM rpy0oil u
oJIHOM Herpy0oii omunbOku, He OoJiee TpexX HerpyObIX OUIMOOK, OTHOM HErpyOoit OIMOKY U IBYX HEJJOYETOB.

«Hey10BJIeTBOPUTEIBHO» — CTaBUTCS 32 PadOTY, €CIM YHCIIO OMIMOOK W HEA0YETOB MPEBBICHIIO HOPMY
U1l OLIEHKH «yJIOBJIETBOPUTEIHHO» WM MIPABUIBHO BBIIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowvr owubox:

- epybvle OWUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGUT, HOPM, He3HAHUe NPUemMos peuleHus 3a0ad;
owuUOKU, NOKA3bI8AIOWIE HENPABUTLHOE NOHUMANUE YCIL08US NPEONONCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU. HEMOUYHOCU HOPMYIUPOBOK, ONpedeNeHUll, HepayUuoOHAIbHbIUL 6blOOp X00da
peuteHus.

- HeOouemvl: HePAYUOHANbHblE NpUEMbl  GbINOIHEHUs 3A0aHUs, OMOeNbHble NOSPEUHOCTU 8
dopmynuposxe 8v1860008,; HeOPeI’CHOE BbINOIHEHUE 3A0AHUSL.

Kpurtepun popmMupoBaHusi OleHOK 110 324eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHHWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoOro Kypca: ero
0a30BbIX TMOHATHH W (YyHAAMEHTAIBHBIX MpOoOJIeM; MPUOOpen HEOOXOAMMBbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHHSI MOTYUEHHBIX 3HAHUM, He AOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUYECKUH Marepual, JOIycKas JIMIIb
HE3HAYUTEeNIbHbIE HapYIIEHUs TOCIEeI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIISICTCS B TOM ClIydae, KOTJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATUTUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJMMbIE YMEHHS M HABBIKH, JOIMYIIEHHI TpyObIe
OmMOKY M HE3HaHME TEPMMHOJIOTHMH, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMMO ISl TOTY4YEHHUS ITOJI0KUTEIbHON OILICHKH.






