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Coneprxanue

ITosicHuTEeNIbHAA 3aIIMCKA.

TumnoBbie KOHTPOJILHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHUM, HABBIKOB U (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIONIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Meroaudeckue MaTepHalibl, ONPEACIISIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS C(OPMHUPOBAHHOCTH
KOMIIETECHIIMH TIPU MIPOBEJACHUM MPOMEKYTOUYHOM aTTEeCTALNU.



1. [TosicHUTEIbHAA 3aAIHCKA
[leap MpOMEXKYTOUHOW aTTECTAlMHM — OIEHWBAHHE MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
o6yquM51 10 JAUCHUIIIIUHE, O6CCHC‘II/IB3.IOH_II/IX JOCTHIKCHHUC HJIaHI/IpyeMLIX pesyanaTOB OCBOCHHUA
00pa3oBaTebHON MTPOTPaMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 5 ceEMecTp

Hepeqenb KOMHeTeHHI/Iﬁ, q)opanyeMLIx B IIpouecce 0CBOCHUA TUCHUIIIMHBI

Kox mannkaTopa qOCTIDKEHHS
Kon 1 HanmeHoBaHne KOMITETEHIIUN

KOMIETCHIIUH
OIIK-7: CriocoGeH oCyIecTBIATh IOCTAaHOBKY M BBITIOJIHSATH SKCIIEPUMEHTHI 110 ITPOBEPKE OIIK-7.3: Ucnonb3yeT MeTO b1
KOPPEKTHOCTH M 3((HEKTUBHOCTH HAYIHO OOOCHOBAHHBIX PEIICHUN B 00JIACTH HCKYCCTBEHHOTO MHTEIICKTA
CTAHIAPTU3ALUH H METPOIIOTHYESCKOTO 00CCIICUCHHUS (MaImMHHOTO 00YYeHUS) U

aHajau3a OOJNBIIHMX JaHHBIX IJIA
peUICHUA MPUKIIAAHBIX 3a4a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IIJIAHUPYEMBbIMHU pe3yJIbTaATAMU O0CBOECHHS 00pa30BaTeIbHOI IPOrpaMMbl

Kox v HanMeHOBaHUE HHANKATOpA OrneHOYHBIC
PesyneTaTel 00ydeHus 1Mo TUCTIATUTHHE
JIOCTIIKEHHUS] KOMIIETEHIIUN MaTEePHAIIBI
OIIK-7.3: Ucnone3yer Metoabl | OOyJaromuiics 3HAeT.: Bomnpocsr (Nel -
HCKYCCTBEHHOTO HHTEIUICKTa (MAIIMHHOTO | OCHOBHBIE METO/IBI MAIIIMHHOTO 00yueHus; Ne20)
00y4eHns) ¥ aHamM3a GONbINKX TAHHBIX [T Kiaccu(UKAIMI0 3aJad MAalIMHHOTO OOYYeHHS; METPUKH
pelnIeHust MPUKIATHBIX 3a/1a4 KagecTBa Mojend; (GYHKIMH W METOABl OHONMHOTEKH
Pandas: query, tail, sample, head; MmeTons! ¢punsTpanum u
arperaiyy JaHHbIX; IPU3HAKA MEPEOOYUCHHOCTH MOICIIH;
MeTo b1 OubanoTek sklearn, seaborn, matplotlib u numpy.
OOyJaronmiics ymeer: 3amanus (Ne21 -

arperupoBaTh JaHHBIE cpeacTBamMu Python; Bemommsars | Ne25)
¢dunpTpanuio gaHHBIX cpeactBamu Python; HacTpauBaTh
BEC HEHpOHHA; BHIOMpATh TUN KiIaccUpHUKATOpPa B
3aBHCHMOCTH OT MOCTABJICHHOW 3a/a4M; BU3yaTH3UPOBAThH
JlaHHBIe ~ cpeiacTBaMu  OuOmmoTexk pandas, seaborn,
matplotlib;

BBIMOJTHATH MHOTOKJIACCOBYIO KJIACCH(DUKAIIUIO METOIaMU
oubmuorexu sklearn;

CTpOI/ITI) }IepeBI)H peHIeHI/Iﬁ U BBIINOJIHATH 110 HHUM

npeJcKa3aHue.
OO6yuaronuiics Baajeer: 3anaHus Ne  26-
HaBrikaMu ocTpoeHus iepeBa peleHui; Ne30)

peanuzanuu anroputMa cirydaitnoro jgeca (Random forest);
HalycaHusl HEMPOHHBIX CETEH;
00yUYCHHS MOJICITH.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCSA B OJJHON U3 CIEAYIOIUX (HopM:
1) cobecenoBanue;
2) BemonHenue 3ananuil B OMOC VHuBepcurera.



2. TunoBbie' KOHTPOJIbLHBIE 3aJaHUSI UM MHbIe MATEPHUAJIbI /I OLlEeHKU 3HAHU, YMEeHUI, HABBIKOB
U (MJIM) OTBITA IeATENbHOCTH, XapaKTePU3YyIIUX YPOBEeHb C(hOPMUPOBAHHOCTH KOMIIETEHIM i

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3a1aHNS) AJIsl OLEHKU 3HAHNEBOr0 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAMUKATOPA

O0pazoBartelbHbBIA pe3ysbTaT
JIOCTHDKEHUS] KOMIETEHINU

OIIK-7.3: Hcnone3yer wetoasl | OOyyaronuiics 3HAET:

HUCKYCCTBCHHOI'O HHTEIUIEKTA | OCHOBHBIC METOJBI MAITMHHOTO OOYYECHHS; KJIACCHU(PHUKANNIO 33/1a4 MAIIMHHOTO OOYYCHHUS;
(MammHHOrO 00yYeHHs) M aHAIN3a | MeTPUKH KadecTBa Mojenu; GyHKIMM M MeToasl oubnmorexku Pandas: query, tail, sample,
OoNbIIMX JAaHHBIX Ul peleHus | head; meTomsl GUIBTpallMK M arperanyy IaHHBIX; MPU3HAKK 11epeo0ydeHHOCTH MOJEIIH;
NPUKJIAJHBIX 347134 MeTobl bubanorek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MammHHOe 00y4YeHue —
a) ChHenManM3MpOBaHHOE NPOrPaMMHOE peleHre (WM Habop pelleHunit), KOTOpoe BKIOYAET B ce0s BCE MHCTPYMEHTHI IS
W3BJICYCHHS 3aKOHOMEPHOCTEH U3 CBHIPBIX JaHHBIX
b) sra rpynmuposka o6bexToB (HabmoaeHuii, COOBITHIA) Ha OCHOBENAHHBIX, OUCHIBAIOIIUX CBOWCTBA 0OBLEKTOB
C) Habop JaHHBIX, KAXKAAs 3aIUCh KOTOPOTO MPECTABIAET CO00H yaeOHbII MPpUMep, COAEPIKAIIMI 3aJaHHbBIA BXOIHON HAOOp
JIAaHHBIX, U COOTBETCTBYIOIIMNA €My IIPaBUJIbHBIN BBIXOIHOM PE3yJIbTAT
d) moapasnencHUEe UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAIOIIMHA METOIbI IIOCTPOCHHS ATOPHUTMOB, CIIOCOOHBIX 00y4aThCs Ha
JAHHBIX

3aganue 2
Cpenu npenaoxKeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTe 3a4a4H PETPECCHH
a) TloWCK HEraTUBHBIX OT3BIBOB Ha (PUIIbM Ha CaliTe KWHOKOMITAHMU
b) Anropurm dpunsTpanuu cnama
¢) Ilpeackasanue cpoka OKYMaeMOCTH MPOEKTa
d) TlIpeackasanue peIHOYHOH CTOMMOCTH KBAPTHUPBI
e) Ilouck MOIIEHHHYECKUX TPAH3aAKIU

3anmanue 3
K 6ubnmoTexam ananuza gaHHbXx B Python oTHOcsTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakue 13 nepedrcieHHbIX KOMaH| BEpHYT JaHHbIe 11t Poccun 1 3umbadBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
¢) 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")]

3aganue 5
OtTMmeThTe BEpHBIC YTBEPKIACHHUsI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) WTOroBbIM MpeNCKa3aHUEM MOJIENH SBISIETCS MPEICKAa3aHuE CIYYailHOTO JepeBa
b) Tlapamerpsl as kaxxaoro aepea (r1yOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE U T.[.) BEIOHPAIOTCS CITy4aiiHO
€) Kaxnoe nepeBo B jecy mojydaer Ciy4aidHbli moJHa00p AaHHBIX
d) UYwcno nepeBbeB B Jiecy BHIOMpPAETCS CyYaitHBIM 00pa3oM
e) TlpenckasaHue MOJENH - YCPEIHEHHBIE IPEICKA3AHMS IEPEBHER

3aganue 6
Kakoii atpr0yT 0TBEYaeT 32 MUHUMAaJILHOE YUCIIO 00Pa3IoB B JIUCTE?

! TIpuBogsrcs TumoBele BOMpoCchl M 3amaHus. OLEHOYHBIE CPEACTBA, NPENHAZHAYEHHBIE Ul NPOBEJEHHUS ATTECTALUOHHOIO
MEPOIPHUAITHS, XPaHIATCA Ha Kadeape B JOCTATOYHOM IS MPOBEACHHUS OLEHOYHBIX MPOIEAYP KOJIUYeCTBE BapuaHTOB. OICHOYHBIC
CpeICTBa MOJUIeKAT aKTyalW3aldd C YYEeTOM pa3BHTHSA HAyKW, OOpa3oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON ceprl. OTBETCTBEHHOCTH 3a HEPACTIPOCTPAHEHHE COJCPIKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yUaroINXCsl yHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBe4aeT 32 MUHUMAaJIbHOE YUCIIO 00pa3IoB B y3J€ I pa3IeieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpHBIC YTBEPHKICHNUS O BIUSHIH IAPaMETPOB PEIIAIONICT0 JepeBhbs Ha epeo0yucHue
a) UYem MeHblme 3HaUueHHe min_samples_split, TeM MEHBIIE TCHACHIHS K TIEPEOOYICHHIO
b) Uem menbie 3Hauenne min_samples_leaf, TeM MEHBLIE TEHIECHIMS K IEPEOOYUECHUIO
C) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIUSET HA €ro MepeoOydeHHOCTh
e) Yem MeHblIe 3HaYeHne napaMerpa max_leaf nodes, TeM MeHblle TEHAEHLHUS K EPEOOYIEHUIO

3aganue 9

Kaxkoi KHaCCI/ICI)I/IKaTOp HCO6XOZ[I/IMO HCIOJIb30BaTh IJIA MPEACKA3aHUA pasMepa OZ[O6PCHHOFO KpeauTa o 3alaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Mosxet ObITh Mcnosb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) dYeM MEeHbIlie CBOUCTBO gini, TeM OJJHOPOHEE MPUMEPHI B JTHCTE
b) cBoiicTBO gini ompeaensieTcst TOIBKO IS IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yKka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mapamerp gini, Bo BCcex IMCTBAX NOJKEH HMETh OJMHAKOBBIE 3HAUECHUS

3aganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) ueM GoJIbIIE JIEPEBBER B JIECY, TEM JIYUIIIE KAUECTBO NPEICKA3AHMUS
b) Bpems HacTpoliku M PpaGOTHI CITYYAWHOTO JIECa YBEMMYUBAETCS TIPOTIOPIHOHANLHO KOJIMYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec IPUMEHUM JUTS PEIICHHS 3a1a4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKAIIMN

3amanue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyio KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIIeHHH
b) RandomizedSearchCV paGotaer 6bicTpee, uem GridSearchCV
€) GridSearchCV Haxomur nydiryi0 KOMOHHAIIMIO TapaMeTpOB Ul JEpeBa, W3 TeX 3HAUCHHH MapaMeTpoB, YTO ObLIH
IepeIaHbl
d) RandomizedSearchCV maer Gonee TouHOe npeckasanue, uem GridSearchCV

3amanue 13
Bribepure U3 crmcKa 3a1aud KIacCH(pUKaI[UK:
a) pasgenuTh 110 GoTorpaduu KUBOTHBIX Ha KOLIEK M COOaK
b) npenckasate cTOMMOCTH KBAPTHUPHI 110 33 ]AHHBIM [TApaMeTPaM
C) pasnuenuTh TpUObI HA ChEJOOHBIE U ATOBUTHIE
d) crpynmupoBaTth TEKCTHI IO UX SMOLHMOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIC YTBEPKACHHS
a) B kayecTBe NepeMEHHBIX sl 00YUEHHS AEPEBA MOTYT OBITh UCMOJIB30BAHBI KAK KOIMYECTBEHHBIE, TAK M KATETOPHAILHBIE
NPU3HAKA
b) epeBbs perienuit MOryT peraTs 3a1a4dy KiacCH(HKAUU ¢ TPOU3BOJIBHBIM YHUCIOM KIACCOB
c) Uewm MenbIue 3Ha4eHne min_samples_leaf Tem Tounee GyayT NpeacKa3aHUs HA TPEHUPOBOYHON BHIOOPKE
d) UYem menbiue 3sHauenne min_samples _leaf Tem Tounee GyayT npeaCKasaHus Ha TECTOBOM BBIOOPKE

3amanue 15
Ooyyatonias BeIOOpka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPOH HACTPAMBAIOTCS ONTUMANIbHBIC TAPAMETPhI JepeBa




b) BriGopka, 10 KOTOPOI OLEHMBAETCS KA4ECTBO MOJTYYEHHOTO AEPEBA PEIEHUN
c) Bribopka, Mo KOTOPOI OCYIIECTBISETCS BHIOOP HAMTYYIIENR MOJEIN U3 MHOXKECTBA MOJENEH
d) MHOXeCTBO IENeBbIX 3HAYCHHIA TS TAHHOTO Habopa JaHHBIX

3amanue 16
Ipu 06y4YeHHN HEKOTOPON MOJIETH Ha TPEHUPOBOYHOMN BEIOOPKE M OLICHKE €€ Ka4eCTBa Ha TECTOBOM BBHIOOPKE, MOJTyUeHa GObIIast
Pa3HUIA MEKITY 3HAYECHUAMH METPHK Ha TPEHMPOBOUHO M TECTOBOM BEIOOPKaX. O UeM 3TO MOKET FOBOPUTE?

a) Mogens nepeoOyyena

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT paclpeaeeHus B TPEHHPOBOYHOM

C) Mogenn Hen000yUEHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakne U3 npeiosKeHHbIX KOMOWHAITHI HE BBI3OBYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakue cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHICKCH MOCIEA0BATEILHOCTE ykce oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciaydasx MOXeT ObITh UCIIOJIb30BaHa CTyNeHYaTas pyHKIUS aKTUBALUU?
a) Omnpenenuts K CbeJOOHBIM HITH HECHEJOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts kK KakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3nennTh TEKCTHI Ha HEHTpaIbHEIC, HETATHBHBIC U MOJOKUTEIbHBIC.
d) IlIpenckasars pazMep 3apaOOTHOM IUIATHI CHEHAINCTA IO ONPEACICHHBIM MapaMeTpaM.
e) Pasmenuth n300pakeHus Ha COAEPIKAIINE U HE COAEPIKAIIUE OTKPBITHIA OTOHb.

3aganue 20
Kaxoe 3HaueHIe MOXKET UMETh B3BEIICHHAs: CyMMa BXOJIOB HEIfpOHa (/10 MCIOIb30BaHMUs aKTUBAI[HOHHOMN (DYHKITHH)
a) [-11]
b) [0,1]
¢ (11
d) (- o0,+ o)

2.2. TunoBble 3a1aHNs 1JIsl OLIEHKH HABBIKOBOT0 00Pa30BaTeIbHOI0 pe3yJjibTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pe3yabTar:

Kon u HanmeHnoBaHue
HWHJIMKaTOpa JOCTUKEHHUS OO6pa3oBarenbHbIN pe3yabTaT
KOMIIETCHITNH

OIIK-7.3: Mcionb3yeT MeTOBI Obyuarommiicss ymeeT:

HUCKYCCTBCHHOTO MHTCJUICKTA arperupoBarth JaHHBIC cpeacTBaMu Python; BEIMONHATE QHIBTPALIAIO JAHHBIX CPEICTBAMH
(MammHHOrO 00y4eHHUs) U Python; HacTpanBaTh Bec HeHpOHHA; BEIOMPATH THI KIACCU(PHUKATOPA B 3aBUCHMOCTHU OT
aHany3a OOJBIIUX NaHHBIX [ MTOCTABJICHHOW 3a/1a4¥; BU3YyaJIM3UPOBATh JaHHBIE CpecTBaMU OubnnoTek pandas, seaborn,
pemeHus MpuKIagHbIX 3a1a4 matplotlib; BBIOTHITE MHOTOKIIACCOBYIO KJIacCU(UKAINIO MeTogaMu Onbanoreku sklearn;

CTPOUTH JIEPEBHs PEIICHUH U BBIIOIHSITH 0 HUM MpeAcKa3aHue.

3amanwe 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammmms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moakmoumre
6ubnmorexkn numpy u pandas u mpouTHuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHne YUCIOBBIX BEIHMYNH qaTtadpeiiMa sp HCHoIb3ysa 0a30BbIe METOABI BH3yanu3aun Oubnnorekn pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Uil MOArOHKM PETPECCHOHHBIX MoOJENed K  YCIOBHBIM
MOZMHOXECTBaM HaOOpa JIaHHBIX BBIBEANTE IpadUK yCHEeBAEMOCTH 110 MATEMAaTHKE M YTEHHUIO C Pa3JIeJIeHHUEM I10 TMOIy.

3anmanue 22

3arpysure Mmoayiu 6ubnuotTek numpay u matplotlib, a raxxe moxynu 6ubnmuoreku Scikit-learn, HeoOXoaUMBIE T paOOTHI C APEBOM
pemennii. U3 sklearn.datasets parpysure tectoBbliit HaGop iris. U3ydure cTpyKTypy MoJdy4eHHOTo Habopa JaHHbIX. B HaGope 150
9K3eMIuIsApoB ("'cTpok" B MPHUBBHIYHONW HaM TePMHUHOJOTHH). KakIoMy 3K3eMIUISIPY COOTBETCTBYET YEThIPE YHCIOBBIX aTpuOyTa




(MHa YalenTCcTUKa B CM; IIMPHHA YaIISIUCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPUHA JIETIECTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHbI HAOOp MO3BOJAET PELINTH 33havy KIacCU(PHKAIMM, OTHECEHHUs] pacTeHHs "MpUC" MCXOHs M3 IIUPUHEI
JICTIECTKOB, JUIMHBI YaIICIMCTHKA U T.J. K OHOMY U3 Tpex kiaccoB. Coznaiite nemoHcrpaTuBHbId Decision Tree kinaccudukarop,
UCTIONIb3Ysl OJHOMMEHHBIN Kiacc nu3 Oubmmorexu sklearn u coxpanurte ero B mnepemenHyto dt. s pasgeneHuss MHOXKECTBA Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe Meron train test split. OroOpasure mONy4eHHOE IepeBO peIleHHH TrpadUyuecKy,
UCTIONB3yHTE MeTox plot_tree

3amanue 23

3arpys3urte JaHHBIE U3 BCTpoeHHOTo Habopa load digits. JlanHbIe ipencTaBiIsaioT coboit Habop u3 1797 pyKOMMCHBIX H300paKeHUN
mudp pasmepamu 8 Ha 8. Kaxkmas xapTuHKa MpencTaBlieHa MAaCCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OOyumnTe epeBO PEeUICHUH U MOJIyYUTe MIPEACKa3aHue Ha TeCTOBOI BhIOOpKe. Busyannsupyiite npeackazaHue, yKakuTe TOUHOCTh
JUIS TIOJTYYEHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasmiseT coboii cioBaps ¢ kiarouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MaCCHB CIIFICKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxmoii ctpouke 13 uncioBrIx 3HaueHMA. Bama 3amada HaiiTh onmucanne Kakaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb MPECTYMHOCTH Ha TYITY HACEICHUSI.

[octpoiiTe nepeBo pemieHui, MpeacKa3bpIBAIONIee CTOMMOCTD JKIIIbS M0 UMEIOIIAMCS TaHHBIM. OOpaTuTe BHUMAaHHE, CTOUMOCTD
JKHUITBS - BEJIMYMHA HEeTIpephIBHAs, U AepeBo kiaccupukanuu DecisionTreeClassifier Ham He momoiagt. Jns npencka3anus 3SHAYCHUS
1eNIeBoi (YHKIIMK HY)XHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[TepeGepure Bce nepeBbs Ha JaHHBIX boston IO CIEAYIOMINM [TapaMeTpam:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMMAaJIbHOE YHCII0 P00 A paszaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 ol B ucte - oT 1 10 10

OTo0pazuTe TydIIue mapaMeTpsl U JIydliee 1epeBo.

3anmanue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocraneHbBIe aTpuOyTH Kiaccuduraropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsMu U MakcCHMalbHOU
nIyOUHOM paBHOU 5 ypoBHsM aiist maHHbIX digits_load().

OO0yuuTe MoNy4eHHYIO MOJIeNhb. Brimonnute npeackazanue. [locunTtaiite TOUHOCTH (Score) AJis jeca.

VYKaxuTe TpPU CaMBIX BaXXHBIX MapaMeTpa Il JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3Ys, HalpHMep, aTpuOyT
feature_importances_.

OIIK-7.3: Hcnomezyer wmeronsl | OOydaroumiics Baageer:

UCKYCCTBEHHOTO UHTEIUIeKTa | HaBbIKaMu MOCTPOECHUS AEPEBA PEILCHUH.

(MammmHHOTO  00Yy4YeHUs) U | HaBblkamu peau3anuu airopuTMa ciaydaiinoro jeca (Random forest)
aHanm3a OOJNBIINX MAHHBIX 1A | HaBblkamu HamucaHus HEMPOHHBIX CETEM.

pelleHys PUKJIAJHbIX 33124 Hagbikamu 00y4€eHUs MOJEIH.

3aganue 26

3arpy3ure OaHHBIE M3 BCTpoeHHOro Habopa load digits. Co3maiite kmaccuukaTop, cO CICAYIOUMMH MapaMeTpaMu JIepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO 00BEKTOB B JIUCTE - 4.

Paznenure mony4eHHbIE JaHHBIC HA TPEHUPOBOUYHBIN M TECTOBBIH HAOODPHI NaHHBIX, 75% u 25% cooTBercTBeHHO. [IpeackaxunTe
KJIacChl, K KOTOPBIM ITPUHAIIIC)KAT JaHHbBIE U3 TECTOBOM BEIOOPKH, COXpAaHHUTE pe3ynbTaT Ipe/cKa3annii B nepeMeHnyo predicted.

3amanue 27

3arpys3ure BCTpPOCHHBINH Habop boston.

Ha6op manHbIX boston mpeacTaiseT coboi coBaph ¢ kirodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYeT
MacCCHB CIFICKOB:

Ucnone3ys anroputM ciydaiinsiii ec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 aepeBbsimMu 1 MAKCUMATBHOM
rIIyOMHOW paBHOW 5 ypoBHSM /I JaHHBIX. OOydnTe MOJydeHHYIO MOJeib. BrimosHuTe npeackaszanue. [locuuraiite TOYHOCTH
(score) s nmeca

3ananue 28

Wmnoprupyiite Habop mauneix Fashion MNIST (nanneie O6ubnuoteku Keras), cogepxamuii 70 000 n300paskeHH 371€MEHTOB
OJIeKIBI B TPAJaIMiX CEpPOro, B pa3pereHun 28x28 muKceneil.n IpouTHTe JaHHbIE/

Pa3nennte Habop Ha TPEHUPOBOYHBIN M TECTOBBIN B ponopiwn 85/15.

Bmsyannsupyiite nepBbie qecsaTh 00bEKTOB U3 TPEHHPOBOYHOTO Habopa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CJIIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO..

3amanwne 29
Ckauaiite nannbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). J{is ckaunBanust HEOGXOIUMO MPONTH TPOLETYPY
peructparuu. Pacnakyiite apxuBbl train.zip u test.zip ¢ JaHHBIMU B KATAJIOT€ CO CBOMM MPOEKTOM.




B xarasore train co3naiite nBe nanku cat 1 dog. Paznecure nzo0pakeHus U3 kaTajora train 1o BHOBb CO3JaHHbBIM NarnkaM. Ber MoxxeT
czenathb 3710 Bpy4Hyto (0 6aymuioB) iy nporpammuo (1 6aymur) ucnons3yst Metonsl s3bika Python. Bam nonagoGurcst onbianoreka os
Y METO/BI CTPOK.

CrenepupyiiTe 1aTacera U3 U300pakeHu UCTONB3ys MeTo Oudmuoreku keras ImageDataGenerator.

C nomosio Metoza flow from directory co3nalite renepaTop JaHHBIX Ha OCHOBE N300paKEHUH M3 KaTajora.

HUccrenyiiTe nmomydeHHbIN TeHepaTop. BreiBennuTe Ha SkpaH, u3ydure Gopmy.

[IpoBenure oOpaTHytO omepario. BusyanusupyiTte nepsbie MaTh 00bEKTOB U3 MOIYYEHHOTO Ha0Opa JaHHBIX.

Pacmenure nMeromuecs: JaHHbIE Ha TpHU Habopa (train,test,validation), mubo mcmone3yiiTe NaHHBIC U3 apX¥Ba test, IOATOTOBUB MX
COOTBETCTBYIOLTNM 00pa3oM.

CaMocTosTeNnbHO co3aaliTe U 00ydInTe HEMPOHHYIO CeTh IS Pa3iIMueHIs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 9acTb 2).
JlobeiiTech TOYHOCTH MOJIENM Ha BaIUAAIMOHHON BhIOOpKE He HIKE 80%

3aganwme 30

Peanusyiite kiacc Neuron OCYIIECTBISIONIMH BbIMoMHeHHE QyHKuMH =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3Ha4yeHus,
MOJITAaHHBIC Ha BXOJ], W - Beca BXOJIOB, a b - cMerieHue. B kauecTBe (yHKIIMU aKTHUBAIIMK UCTIONB3YHTE CUTMOUIY. Y OCaUTECh, YTO
CO3/IaHHBIN BaMU HEHPOH padoTaet. [[jis 3TOro caMoCTOATEIBFHO 3a/1aliTe Beca U CMEIICHUS 1 3HAUCHHS BXOJIOB U ITPOBEPHTE OTBET.
Cobepure u3 HEHPOHOB POCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO M BEIXOTHOTO.
CKpBITBIH CII0H — 3TO JTFOO0H CITOH MEKAY BXOIHBIM (TIEPBBIM) CIIOEM CETH U BEIXOIHBIM (TIociuegHIM ). CKPBITBIX CIIOEB MOXKET OBITh
HECKOJBLKO!

2.3. IlepeyeHb BONPOCOB ISl NOATOTOBKH 00Y4YAaIOIIMXCA K IPOMEKYTOYHOM aTTecTaluu

UckyccTBennslii uaTeIseKT. OcHoBHBIE OHTHS NI
MainuHHOe 00y4deHHeE.

I'ny6okoe oOy4eHue.

OOyueHHe ¢ yunTeneM U 0e3 yIuTes.

OCHOBHbIE MOHATHS aHaJIN3a aHHBIX. JJaHHBIE, MOJIeNb, 00pa00TKa TaHHBIX.
MeTopmonornieckre IPUHIIHAITEL AaHATTU3BI JaHHBIX.
enu, sTamsl, METOIBI ¥ TEXHUKU aHAIH3a JaHHBIX.
OunbTpanys rpyMIupOBKa U arperarys JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanueix B Phyton.

Busyanuzanus B Pandas.

bubnuorexku Seaborn u Matplotlib

. Pematomume nepeBbsi: OCHOBHBIC TIOHSTHS.
3amava KIaccupUKaIIIH.

HepeBbst periennid. OCHOBHBIE TapaMeETPhI I€peBa.
JepeBo penieHnit B 3aJa9d pEerpeCcChu.

Meron OnmxalIInx cocenei.

Konnenus cirydaifHOTO Jieca.

Crnyuaiinas BBIOOpKa TPEHHUPOBOYHBIX 00pa3IioB.
VYcpenHenue NporHo3os..

[Ipobsema nepeoOyyeHuUS.

. Tumel ommboK: true negative, false positive.
Mertpuku kadecTBa Monenu: Precision, Recall, F1 score.
TectupoBanue ROC AUC.

Helipounsie cetu.
HckyccTBEeHHBIE HEHPOHBL.
OyHKINUY aKTUBALIUU HEUPOHa.
IlepuenTtpoH.

OO0ydeHwne HelpoHa.
I'panuentHsIii criyck.

. Ipo0iieHue nrara rnpu rpaJIi€HTHOM CITyCKeE.

CroxacTu4ecKuil rpalUeHTHBIN CITYCK.
MeTto1 HauCKOpEHILIero CIycKa.
HeiiponHas ceTs.
OpHOCTIOWHAS MOJIETb.
CBepTouHBIe HEWUPOHHBIE CETH.
CBEPTOUHBIN CJIOH, CIION MOABBIOOPKH, TIOTHOCBSI3HBIN CIIOH.
eneBas pyHKIHS.
3amaun pacrio3HaBaHH 00pa30B.
. Knaccuguxkaryst 00beKTOB.
[Mownck n3o00pakeHus Mo oOpasiy.

AD WWWWWWWWWRRNRNNNNNNNRNNRPRPRPPRPRRPRRRPRPPRPOONOUTA®WNR
PoO0WoOoNooOh,WNRp OCOONODORAWONRPOOONODORWNMNRERO = 7 0T




3. Meroan4yeckue MaTepHaJbl, ONpeaesomue Npoueaypy 1 KpuTepud OLeHHBAHUS
c(popMHPOBAHHOCTH KOMIIETCHUIMI NIPU NPOBEACHUHU NMPOMEKYTOYHOM aTTeCTallul

Kpurtepuu (popmMupoBaHusi 0OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKAa «OTJIMYHO» BBICTABIACTCA OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABWIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 —90% ot obuiero 06bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKA «XOPOI0» BHICTaBJISETCS 00yUarOIIEMyCsl, €CJIM KOJTMYECTBO IPABUIIBHBIX OTBETOB HA BOIPOCHI
— 89 — 76% o1 o6miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «Y/AOBJIETBOPUTEJIbHO» BBICTABISACTCS OOYYAIOMIEMYCS, €CIM KOJUYECTBO MPaBUIIbHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % oT 0011ero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYJAO0BJETBOPUTEIbHO» BBHICTABISACTCS OOYYaIOMIEMYCs, €CIU KOJIMYECTBO MPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun popMupoBaHusi OlleHOK N0 Pe3y/IbTATAM BbINOJHEHHUS 3aaHUI

«OTaAUYHO» — cTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TOJHOCTHIO 0€3 OIMOOK U HEAOYETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BHITOJHEHHYIO MOJIHOCTBIO, HO TIPU HAJMYMU B HEW He Oosee OJHOM
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCS 32 pabOTy, ecii 00ydJaroNIMiAcs MPaBUIHHO BBIOJIHII HE MeHee 2/3
Bcel pabOoThl WM JOMYCTHI He Oojee ogHON rpy0oil omMOKN U IBYX HEAOYETOB, HE OoJiee OJHOM rpydoi u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBHO» — CTABUTCSA 32 padOTYy, €CIIM YUCIIO OMIMOOK U HEJJOUETOB MPEBBICUIO HOPMY
JUISL OLIEHKHU «yJOBJIETBOPUTEIHHO)» WIIM IPABUIBHO BBHITIOJHEHO MeHee 2/3 Bcel paboThlI.

Buowt owubox:

- 2pyOvle OwubKU: He3HaHUe OCHOBHbIX NOHAMUU, NPABUL, HOPM, HEe3HAHUe NPUeMo8 peuleHus 3a0ay;
OWUOKU, NOKA3bI8ATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0HCEHHO20 3A0AHUS.

- Hezpybble OwUbOKU: HeMOUHOCTU YOPMYTUPOBOK, ONpedeleHUll, HePaAYUOHAILHBIL 8b100P X00d peuleHus.

- HeOouemvl.: HePAYUOHAIbHblE NPUEMbL 8bINOJIHEHUSA 3A0AHUSL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OLEHOK 10 324eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNUE OCHOBHBIX pa3zesioB IPOrpaMMbl H3y4aeMOTro Kypca: ero
0a30BbIX MOHATHH W (QyHAaMEHTAIbHBIX MPOOJieM; MPHOOpen HEeOoOXOAWMBbIE YMEHHUS M HABBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI TOTYUEHHbBIX 3HAHUW, HE T0NMYCTUI (PaKTUYECKUX OIMIMOOK IpU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH Marepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYUICHUS MOCIe10BAaTEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeH0» — BBICTABJISIETCS B TOM Clly4yae, KOT/la CTYJICHT JIEMOHCTPUPYET pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOro Kypca: ero 6a30BbIX MOHATUN U PyHIAMEHTAJIbHBIX IpodaeM. Y
HK3aMEHYeMOro €J1a00 BhIpake€Ha CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHATMTUYECKOMY MBIIICHHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHS U HaBBIKH, JTOMYIIEHBI IpyObIe
OmMOKM M HE3HaHWE TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHUE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.
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