ﬁﬁfpyo“;” "e _:L-.T’W HAETERCTBO TPAHCMOPTA POCCUMCKON ®EQEPALIMM
oo, P4 71/b | ©EQEPANHHOE ATEHTCTBO XENE3HOAOPOXHOMO TPAHCMOPTA

eKCEeBuY
[lomxHocTb: PexTop

SEQEPANLHOE MCYIAPCTBEHH(E BHOIMETHOE OEPAZOBATENSHOE YYUPENOEHWE BRICIWEND OEPAIOBAHWA

nera iGAMARCKMA:EOCYAAPCTBEHHbLIN YHUBEPCUTET NYTEW COOBLUEHUA

YHUKanbHbI MPOrpaMMHbIA KIKOY:
7708e3a47eé6a8ee02711b298d7c78bd1e40bf§2}2 R

5-03 MoaBMXHOM COCTaB XeNe3HbIX A0pOor

[Ipunoxxenue
K paboueil mporpamme JUCLUILIHHEI

OLIEHOYHBIE MATEPUAJIBI 1JISI IPOMEKYTOUHOM ATTECTAIIUU

MO JUCHUIIJIMHE (MOAY.JIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJVIEKTA

(HaumenosanUe OUCYUNTUHBL(MOOYIIS)

HaHpaBJ’IeHI/IG IIOATOTOBKH / CIICINaJIbHOCTD

23.05.06 CrpouTtensc

TBO XKCEJIE3HBIX 10POI', MOCTOB U TPAHCIIOPTHBIX TOHHEJEH

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anys

MocTsr

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenp mpoMeEXyTOUHOM aTTeCTalii — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX pPEe3yJIbTaTOB

OGy‘IGHI/ISI o  JUCHUIIINHEC, O6€CH€‘-II/IBaIOH_[I/IX JOCTHIKCHUC

00pa30BaTeNbHON MPOrpaMMBI.

IJIAHUPYCMBIX  PE3YJIbTATOB OCBOCHHA

®dopMbl TPOMEKYTOUHOM aTTecTaruu: 3auét, 9 cemectp (ODO), 3auet, 5 kypc (3DO).

Hepe'{eﬂb KOMHeTeHHHﬁ, (l)OpMI/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

KOZ[ 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox mannkaTopa qOCTIDKEHHS
KOMITETEHIINN

OIIK-10: Cioco6en (hopMyaHpOBATh U PelIaTh HAYYHO-TCXHUICCKHE 3a1a4H B 001aCTH CBOCH

poheCCHOHATBHOM NEeTeIbHOCTH

OIIK-10.3: cnonb3yeT MeTo bl
HCKYCCTBEHHOT'O MHTEJLIEKTa
(MamHHOTO O0YYCHHSA) U
aHaIM3a OOJBLINX JAHHBIX JUIs
peLICHNUS IPUKIIaIHBIX 33124

Pe3yabTaThl 00y4eHUsi M0 JUCHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeIbLHOI MPOrpaMMbl

KOI[ 1 HAUMCHOBAaHUC MHAUKATOpaA
JOCTH)KCHUSA KOMIICTCHIIMN

PeSyJ’IBTaTBI 06yquI/m IO TUCIUITTIMHE

O1eHOYHbBIE
MaTepHAIIBI

OIIK-10.3: Hcnonb3yer METO/IbI
HCKYCCTBEHHOTO HWHTEJJIEKTa (MAaIIMHHOTO
00yueHMs) U aHaIKu3a OOJBIIUX JAHHBIX IS
peLIeHus IPUKIIaJHbIX 3a1a4

OO6yyaronuiics 3HaeT:

OCHOBHbBIE METO/IbI MAILIMHHOTO 00YUEHHMST; KITacCU(UKALINIO
33/1a4 MallMHHOTO OOYyYEHHs; METPHKH KauecTBa MOJICINH;
byukimu w Meroasl OuOmuoteku Pandas: query, ftail,
sample, head; meronsl GuIbTpaluu U arperanyy JAaHHBIX;
MPU3HAKA NEPEOOYUICHHOCTH MOJIENH; METOAbl OMOIHoTeK
sklearn, seaborn, matplotlib u numpy.

Bomnpocsl (Nel -
Ne20)

OOyyaronuiicst ymeer:.

arperupoBaTh JaHHBIC cpeicTBaMu Python; BBITONHATH
GuibpTpanMio JaHHBIX cpeacTBaMu Python; HacTpaunBaTth
Bec HeHpoHHa; BBIOMpATH TUN KilaccudukaTopa B
3aBUCHMOCTH OT IIOCTaBJICHHOM 3a/laud; BH3YaJIM3UPOBAThH
JlaHHBIe ~ cpeacTBaMu  OmOimoTexk  pandas,  seaborn,
matplotlib;

BBITIOTHSITH MHOTOKJIACCOBYIO KIIACCH(PHUKAIIUIO METOJaMH
onobnmnotexu sklearn;

CTPOUTH JIEPEBbsl PEHMIEHUWH ¥ BBIMOJIHATH 1O HHUM
npeIcKa3aHue.

3amanus (Ne21 -
Ne25)

OOyuaronuiics BJiajeer:

HaBbikamMu IOCTpOEHUS 1€PEBA PELICHMUI;

peanm3anuy aropuT™a ciaydaiinoro seca (Random forest);
HaITMCAHWSI HEUPOHHBIX CETEW;

00y4eHus MOJIETIH.

3amganus (Ne  26-
Ne30)

HpOMe)I(YTO‘-IHa}I aTrTeCcTanusa (3K3aMeH) IIpOBOAUTCH B OJIHOM U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a/IaHUIA;
2) BeimonHenue 3aaanuii B DMMOC Caml YIIC.

[IpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIEAYIOMUX HOpM:

1) coGecenoBanue;

2) Beimonnenue 3aaanuit B OUOC Caml'VIIC.




2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IJIS OLlEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA 1eATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH Ui

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KOL[ 1 HAaMMCHOBAHUEC WHAUKATOpA

O0pazoBartesbHbIA pe3ysbTaT
JIOCTH>KEHUS] KOMIETEHINH

OIIK-10.3: Hcmomp3dyer wMertoasl | OOydaromuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJVIEKTA | OCHOBHBIE METO/bl MAlIMHHOTO OOYYeHHS; KiIacCU(UKALMIO 33]ad MAIIHHHOTO OOYy4YCHUS;
(MamuHHOTO OOY4YEHMs) M aHAIW3a | METPUKM KadecTBa Mojend; QYHKIMU W MeToabl OmOnuorexu Pandas: query, tail, sample,
OonbmMX JaHHBIX Ui pemleHus | head; mMeToms! (QUIBTpAlMK M arperalyu JaHHBIX; NPU3HAKA TE€PEOOYYEHHOCTH MOJIEIIH;
MIPUKJIAIHBIX 337124 MeTo; 11 OubmuoTek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MainuHHOe 00ydeHue —
a) CchenuaJTU3MpPOBAHHOE MPOrPaMMHOE pelieHue (MiM Habop pelleHuil), KOTOpoe BKIOYaeT B cebOs BCe MHCTPYMEHTHI LIS
U3BJICUCHUSI 3aKOHOMEPHOCTEH M3 CHIPBIX JTaHHBIX
b) ora rpynmuposka o6bexToB (HabmoneHuit, COObITHIT) HA OCHOBEJAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OHEKTOB
C) Habop AaHHBIX, KaX/Jas 3alKCh KOTOPOTO MPEACTaBIsET COOO0M y4eOHbIN MpUMEp, COAEPKAIININ 3aaHHbIi BXOIHON HAOOD
JIAHHBIX, ¥ COOTBETCTBYIOIIUI €My MMPABUILHBII BRIXOAHOU pe3yabTaT
d) mnoapa3znmeneHre MCKYCCTBEHHOTO HMHTEIUICKTA H3Y4arOl[Mii METO/bI MOCTPOCHHs aJrOPUTMOB, CIIOCOOHBIX O0y4YaThCsl Ha
JIAHHBIX

3aganue 2
Cpenu mpeioKEeHHbIX 3a1a4 MAITHHHOTO O0YUYCHUsI YKaXUTE 38141 PETPECCHH
a) Ilowck HEeraTUBHBIX OT3HIBOB HA (DUIIBM Ha CaiiTe KHHOKOMIIAHHH
b) Axropurm dbumbTpanmu criama
c) Ilpezackasanue cpoka OKyMmaeMOCTH IIPOEKTA
d) IlpexackazaHue peIHOYHONH CTOUMOCTH KBApTHPHI
e) Tlowck MONIEHHHYECKNX TPaH3aKIHiA

3ananue 3
K 6ubmmotexam aHanmm3a maHebX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwne u3 nepeuncieHHbIX KOMaH] BEPHYT JaHHbIe Ui Poccun u 3umb6a6Be?
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 BEpHBIC YTBEPKACHHUS 00 alroOpuTMe CIydaiHoro jieca - Random Forest
a) WroroBbIM mpejcKa3aHUEeM MOJICIH SIBJSIETCS TPEICKa3aHie CIyYaiHoOTo AepeBa
b) TMapamerps! s kaxaoro aepesa (riyOHMHA, MUHUMAIBHOE YHCIIO 00PA3IOB B JIMCTE U T.JI.) BEIOMPAIOTCS CIIy4aiiHO
c) Kaxnioe nepeBo B jiecy IHOJydaer Cay4aiHbli MOAHAO0p JaHHBIX
d) Yucno nepeBbeB B JieCy BHIOUpAETCS CilydaitHbIM 00pa3om
e) IlpenckaszaHue MojeNH - YCpeAHEHHBIE TIPEJICKA3aHusI I€PEBbER

3ananue 6
Kaxoi anI/I6yT OTBC€YACT 3a MUHUMAJIbHOC YHUCIIO 06pa3u03 B JIcTE?
a) min_samples_leaf

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpAHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OIIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 3a HEPACIPOCTPAHEHHE COJCPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHIBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




b) max_depth
c) min_samples_split
d) min_impurity_decrease
3amanue 7
Kakoit aTpuOyT oTBedaeT 32 MUHIMAIbHOE YHCIIO 00PasloB B y3iI€ IS pa3aelieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease
3ananue 8
OTMeTbTe BEpHBIE YTBEP)KIACHUS O BIMSHUHU ITapaMeTPOB PEILAIONIETO AEPEBbs Ha Nepeo0ydeHIe
a) UYewm meHblne 3HaYeHHe min_samples_split, TeM MEHbIIIE TEHACHIHS K IEPEOOYICHHIO
b) Uewm meHnbuie 3HaueHHe min_samples leaf, TeM MeHbIIIe TEHACHIUS K IEPEOOYUCHHUIO
€) UYewm MeHble ryOuHA JepeBa, TEM MEHbIIE TCHACHIHS K Mepeo0yIeHHIO
d) TyOuHa mepeBa HUKaK HE BIHSIET Ha €TO IEPeoOyIEHHOCTD
e) UYewm MeHsbIne 3HaYeHHE apameTpa max_leaf nodes, TeM MeHbIIIE TCHACHIUS K TIEPEOOYUESHHIO
3amanne 9
Kaxkoii knaccupukarop HEOOXOIMMO UCTIONB30BATh I IPEACKA3aHMs pa3Mepa 0J00pPEHHOTO KPEANTA 10 3aJaHHBIM Iapamerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxer 6biTh ucmosb3oBad u DecisionTreeClassifier, u DecisionTreeRegressor
3aganue 10
OTMeTbTE BEpHBIC YTBEPIKACHUS O AEPEBbAX PEIICHHH.
@) uYeM MEHbIIIe CBOWCTBO gini, TeM OJHOPOIHEES IPHMEPHI B JIUCTE
b) cBoiicTBO gini onpenenseTcs TOIBKO IS IUCTHEB, HO HE VIS Y3JI0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJMYECTBO IIPUMEPOB B y3JIe
d) mapameTp gini, BO BCEX JIMCTBAX JODKEH UMETh OJMHAKOBBIC 3HAUCHHUS
Banganue 11
OTMeThTE BepHBIC YTBEPXKACHHUS O CIy4aiiHOM Jece
a) ueMm OoIbIIE IEPEBHEB B JIECy, TEM JIyUIe KAUYeCTBO MPEICKa3aHus
b) Bpems HacTpo#iKK M PabOTHI CIYYAWHOTO Jieca YBEIUIUBACTCS MPOTIOPIIMOHAIBEHO KOIHUYECTBY JIEBEPEB B JIECY.
C) CIy4aiHbI Jlec IPUMEHUM JUTS PELICHHs 38189 PErPeCcCru
d) cayuaiiHbIi Jlec IPUMEHUM JUTS PELICHHs 38189 KITaCCH(PHUKAIINH
Banganue 12
OTMeTbTE BEpHBIE YTBEP)KICHUS
a) RandomizedSearchCV Haxomut Jiydinyt0 KOMOMHAIIMIO TAPAMETPOB LIS IepeBa PeLIeHH A
b) RandomizedSearchCV paGoraer Gbictpee, yem GridSearchCV
c) GridSearchCV Haxomut JIyqnryro KOMOWHALHMIO TApaMEeTPOB UL AePeBa, U3 TeX 3HAYCHHUH MapaMeTpoB, YTO ObUTH HepeaaHbl
d) RandomizedSearchCV naet 6osee Tounoe npejckasanue, yeM GridSearchCV
3aganue 13
Bribepure U3 crnincka 3agaun KiaccuduKaruu:
a) pazmenuth 10 GoTorpaduu KUBOTHBIX Ha KOIIEK U cO0aK
b) mpeackazath CTOMMOCTH KBAPTHPHI 110 38 JAHHBIM MapaMeTpaM
C) pa3aenuTh rpulbl HA CHEJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI IO UX SMOIMOHAIBHOM OKpacKe
3ananue 14
OTMeTbTE BEPHBIE YTBEPIKICHUS
a) B kadecTBe mepeMeHHBIX Ui 0Oy4eHHs epeBa MOT'YT OBbITh UCIIONB30BaHbl KAK KOJHMYECTBEHHBIC, TAK U KATErOpHAIbHbIC
MIPU3HAKH
b) JlepeBbs periennit MOTYT peraTh 3a1aqy KIaCCHOUKAINH ¢ TIPOM3BOIBHBIM YHCIOM KITaCCOB
€) UYewm meHslne 3HaYeHre min_samples_leaf Tem TouHee OymayT nMpeacKa3aHuUs Ha TPEHUPOBOYHOMN BEIOOPKE
d) UYewm meHsbine 3HaueHre min_samples_leaf Tem TouHee GyayT mpeacKa3aHus Ha TECTOBOW BBIGOPKE
3aganue 15
Oo6yuaromias BeiOopka (X _text, y test) aTo —
a) BrIOopka, Mo KOTOPOW HACTPAMBAKOTCS ONTUMANBHBIC TApAMETPBI IepeBa
b) Bribopka, M0 KOTOPOI OLIEHUBAETCS KAYECTBO TOJYYEHHOTO IepeBa pelieHuit
C) Bribopka, M0 KOTOPOH OCYIIECTBIIACTCS BBIOOP HAMITYUIICH MOJICIH U3 MHOXKECTBA MOAEICH

d)

MHO0KECTBO TCIICBBIX 3HAYCHUI JJI JaHHOTI'O Ha60pa JAaHHBIX




3ananue 16
ITpn 00yueHNH HEKOTOPOM MOJEIH Ha TPEHHPOBOYHOM BBHIOOPKE M OLIEHKE €€ KauecTBa Ha TECTOBOW BHLIOOPKE, MONydeHa GOJbIias
pasHUIA MKy 3HAUCHUAMH METPHUK Ha TPEHHPOBOUYHOM M TECTOBOM BHIOOPKaX. O 4eM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyueHa

b) PacnpezencHue qaHHBIX B TECTOBOM BBHIOOPKE CHIBHO OTIMYACTCS OT paclpeeieH s B TPEHHPOBOYHON

€) Momens HemoOOyICHA

d) Mozens HaeanTbHO HACTPOCHA

Bamanne 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeaioxeHHbIX KOMOHHALINIA HE BHI30BYT OLIMOKY?
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]]

3amanne 18
Kakwne cTpoku mo3BOJISIFOT 0TOOpATh 5 MEepBEIX CTPOK AatadpaiiMa data (MHIEKCH OcIeq0BaTebHOCTE uncel oT 0 ¢ 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 CTyIEeHYaTask (QYHKIMS aKTUBAIUU?
a) OmnpenenuThb K CheT0OHBIM W HEChETOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts kK KakOMy U3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHocuTCst UpUc?
€) PasgenuTh TEKCTHI HA HEUTpAIIbHBIC, HETATUBHBIC M MOJOKUTEIIbHBIC.
d) IIpexacka3zars pazmep 3apabOTHO# IUIATHI CIICHUAIUCTA [0 OMPEACICHHBIM MapaMeTpaMm.
e) Pasgenuth M300paXkeHUs HA COJCPIKAIIUE U HE COJEPIKAIINE OTKPHITHIH OTOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIIICHHAS CyMMa BXOJI0B HEHpOHa (10 UCIIOIb30BaHHUS AKTUBAI[HOHHON (PYHKITUH)
a) [-11]
b) [0,1]
¢ (-1.1)
d) (- oo, + )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

KOI[ 1 HAUMCHOBAHUE WHJUKATOPA

O0pa3oBaTeNbHBIN pE3yNbTaT
JIOCTHXEHUSI KOMITETEHIINN

OI1K-10.3: Mcnonb3yer METOAbI OOyyarouuiicst ymeer:

HCKYCCTBEHHOTO MHTEJIJIEKTA arperupoBarh JlaHHbIe cpeacTBamu Python; BHINONHATE GUIBTPALIUIO JAHHBIX CPEICTBAMU
(MamuHHOTO 00YYeHHS) U Python; HacTpauBaTh Bec HEWpPOHHA; BEIOUPATH TUIT KIACCH(PHKATOPA B 3aBUCHMOCTHU OT

aHanm3a OOJBIINX JaHHBIX IS MTOCTaBJICHHOHN 331a4H; BU3YaJIM3UPOBATh JaHHBIE CpelcTBaMu OubmuoTek pandas, seaborn,
peLIeHUs IPUKIAIHBIX 3a1a4 matplotlib; BermonHsTE MHOTOKITACCOBYIO Kiaccu(uKanuio Mmetogamu 6ubnunorteku sklearn;

CTPOUTH ACPEBHA pemel-mﬁ W BBIMOJHATH IO HUM INPEACKA3aAHHUE.

3ananue 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <pama damunuse>.ipyng (Hanpumep, lab2_tiuzhna.ipynb), noakinrounre 6ndaorexn
numpy u pandas u npourure nanHbe U3 (aitna StudentsPerformance.csv B natadpeiim sp.

[MoxyuuTe pacnpeneneHne YUCIOBBIX BEIHMYMH faTadpeiima sp UCTIoNb3ys 0a30BbIe METOBI BU3yaau3aluu OuOnmnorexu pandas.
Wmmnoptupyiite 6nbmnorexy Seaborn. Mcnomnb3yst uHTEpQEnc Ul MOATOHKH PErpecCHOHHBIX MOJIENEH K YCIIOBHBIM IOJAMHOXECTBAM
Ha0bopa JaHHBIX BBIBEIUTE rpaMK yCIIeBaEMOCTH IO MaTEeMaTHKE M YTEHHIO C Pa3JIeNIeHUEM 10 TI0JTy.

3ananue 22

3arpy3ute Moayau 6ubaroTek numpay u matplotlib, a Takxe Mmoxynu 6ubimotexu Scikit-learn, HeoOxoauMBbIe sl pabOTHI C APEBOM
penrennii. U3 sklearn.datasets parpysute TectoBbiit HaGop iris. V3yumnre cTpykTypy mojydeHHOTO HaGopa maHHBIX. B Habope 150
9Kk3eMIUIpoB ("'CTPOK" B NMPHUBBIYHOW HaM TepMHUHOIOTHH). KakmoMy 3K3eMIUIsIpy COOTBETCTBYET HYETBIPE UMCIIOBBIX aTpHOyTa
(mMHA YamenrcTHKa B CM; IIMPHHA YalIeINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPHHA JIETIeCTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PELIMTH 3a7ady KJIACCU(HUKALMHM, OTHECEHUsl pacTeHHs "HpUC" HMCXOIS W3 IIMPHHBI
JITIECTKOB, JUIMHBI YallleJIMCTHKA M T.A. K OZHOMY M3 Tpex KiaccoB. Coznaiite nemoHcrpatuBHBIN Decision Tree xiaccuduxarop,
UCIIOJIb3Ysl OJHOMMEHHBIM Kiacc u3 OmbOamoreku sklearn m coxpanute ero B mepemenHyio dt. Jlis paspeneHuss MHOXECTBA Ha




TECTOBOC M TPCHUPOBOYHOE HCHONB3yHTe MeTox train_test split. OToOpasuTe MONyYEHHOE JIEPEBO pEIICHUI TpauyuecKH,
ucnonb3yite meron plot_tree

3ananue 23

3arpy3uTe MaHHBIC W3 BCTpOeHHOro Habopa load digits. JlanHbIe mpencTaBisoT coboit Habop u3 1797 pyKOMUCHBIX U300paKeHUN
mudp pasmepamu § Ha 8. Kakmas xapTWHKa TpeicTaBiIeHa MacCHBOM M3 64 3HaueHHWH mBeTa IS KaXKIOH SYSHKH M300pakeHus.
OO0yunTe AepeBO pemIeHUH W MONy4YHTe MpeacKa3aHHe Ha TECTOBOW BEIOOpKe. Bmsyammsmpyiite mpenckaszaHme, YKaKUTe TOYHOCTH
JUTSL TIOJTyYEHHOTO JIepeBa.

3amanne 24.

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop nannbix boston nmpexacrapiser coboi cnoBapb ¢ kiroyamu data, target, feature names m DESCR. Kitouy data cootBercTByer
MacCHUB 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 xaxo#t ctpouke 13 4nciaoBeIX 3HaUeHUH. Bamma 3aqaya HaliTH onucaHue Kaxaoro u3 Hux. Tak nepoe 3HadeHue (6.3200e-03 umu
0.00632) 3T0 ypOBEHBb MPECTYITHOCTH Ha TyITy HACEICHUS.

IMocTpoiitTe nepeBo pemeHni, MpeACKa3bIBAIOIIEe CTOMMOCTD JKWIbs MO MMEoInMca AaHHBIM. OOparhTe BHHMaHHE, CTOMMOCTH
KIUTBS - BEJIMIMHA HENpephIBHAs, U AepeBo kiaccudukamun DecisionTreeClassifier Ham He momoiaér. J{ns npeacka3anus 3HAYCHUS
esIeBoi (YyHKIMK HYXKHO perpeccuorHoe nepeBo DecisionTreeRegressor.

[Tepebepute Bce AepeBbs HA TAaHHBIX boston MO CIEIYIOMINM apaMeTpam:

MaKcHUMallbHasl TIIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 IPO0 JUIsl pa3aeneHus - ot 2 1o 10

MHUHHMaJIbHOE YUCIIo TIpo0 B jtucte - ot 1 10 10

OTo0pa3uTe JTydlIne napamMerpsl U Jy4iiee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

Wzyante ocrampHbIe aTpuOYyTH Kiaccudpukaropa. Cozmaiite momens RandomForestClassifier ¢ 15 mepeBbsMH W MaKCHMallbHOW
riryOMHOM paBHOH 5 ypoBHAM 1 qaHHEIX digits load().

OO0yunte noy4eHHyI0 Mozienb. BeimonauTe npeackaszanue. [TocunTaiite TOUHOCTH (Score) s jeca.

VKaXUTe TpPH CaMBIX BaXHBIX IIapaMeTpa Uil IEPEBbEB pEIICHHH B CO3JaHHOM JIECy, HCIIONb3YsS, HAIpUMeEp, aTpuOyT
feature_importances_.

OIIK-5.4: MHcnome3dyer wmertoapl | OOyuaromuiicsi BJajaeer:

UCKYCCTBEHHOT'O MHTeIIeKTa | HaBbIkaMu NOCTPOEHHUS JIEpPEBa PELICHUIA.

(MarmHHOTO o0yueHust) u | HaBeikamu peanusaruu ajgropurma ciydaiinoro jeca (Random forest)
aHanu3a OOJIBIIMX JaHHBIX A | HaBblkamu HanmvcaHWs HEWPOHHBIX CETEH.

pelIeHUs IPUKIAHBIX 3a7a4 HaBpikamMu 00y4eHUS MOJEITH.

3ananue 26

3arpy3uTe naHHble K3 BCTpoeHHOro Habopa load digits. CosmaiiTe KiIacCH(PHUKATOp, CO CIEAYIOUIMMHU IIapamMeTpaMu JepeBa:
MaKcHMalibHas TIyOuHa - 5 ypOBHEH, MUHHUMAIILHOE YUCIIO OOBEKTOB B JIUCTE - 4.

PaznenuTe mosydeHHBIE AaHHBIE HA TPEHHPOBOYHBIM M TECTOBBIH HAOOpHI HaHHBIX, 75% u 25% cootBerctBeHHo. Ilpenckaxure
KJIaCCBhl, K KOTOPBIM ITPHUHAIKAT JAHHBIE N3 TECTOBON BHIOOPKH, COXPAHUTE pe3yibTaT NpeACKa3aHnii B mepeMeHHyro predicted.

Bananue 27

3arpy3ute BCTpOCHHEBIH Habop boston.

Habop manHBIX boston mpencTaBiseT co0oi ciaoBaph ¢ kimodamu data, target, feature names u DESCR. Kirrouy data coorBeTcTByeT
MacCCHB CITHCKOB:

HWcnone3ys anroput™ ciaydaiinsiii jgec (random forest) Cosznaiite momens RandomForestClassifier ¢ 20 mepeBbsiMu U MaKCHMAaJIbHOM
DIyOMHON paBHOW 5 ypoBHsSM i JaHHBIX. OOydWTe TONYYeHHYIO MOJeNb. BEIMOTHUTE Tpenckasanue. IlocuuTaiite TOYHOCTH
(score) nns nmeca

3ananue 28

Nmnoprupyiite Habop nanubix Fashion MNIST (nanubie 6ubnuoreku keras), copeprkanuit 70 000 n3o0pakeHui 31EMEHTOB 01K TbI
B IPaJIalidsiX Ceporo, B pasperieHnu 28x28 nukceneil.u npoyture qaHHbIe/

Paznenute Habop Ha TPEHUPOBOYHBIN M TECTOBBIN B rporopiun 85/15.

Busyanuzupyiite nepBbie 1ecsiTh 00BEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

IocTpoiiTe HEMPOHHYIO CETh, COCTOALIYIO U3 TPEX CIIOEB: BXOJHOT0, CKPBITOrO U BBIXOIHOTO..

3ananue 29

Ckauaiite nanneie ¢ caita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). st ckaunBaHuis HEOOXOAMMO MPOMTH HPOLELYPY
peructpanun. Pacrakyiite apXuBbI train.zip u test.zip ¢ JAHHBIMHU B KaTaJI0Te CO CBOUM IPOEKTOM.

B xararnore train co3naiite nse nanku cat u dog. Pasaecute n3o0pakeHus U3 Karajora train Mo BHOBb CO3/JaHHBIM NamkaM. Bbl MoxeT
cnenath 910 BpydHyHo (0 6amnoB) wiu nporpammuo (1 6amr) ucnons3ys MeToasl s3bika Python. Bam monagobutcst 6ubnnoreka os u
METOJIbI CTPOK.

CrenepupyiiTe naracera u3 u300pa)keHUH UCIONIB3Ys MeToA Oubnmnoreku keras ImageDataGenerator.




C nomosto merozna flow from directory co3naiite renepaTop JaHHBIX Ha OCHOBE N300paKEHHUH M3 KaTajora.

Hccnenyiite nmosrydeHHbIH renepaTop. BriBenure Ha skpaH, nzyuure Gopmy.

[TpoBenure oOpaTHyIO onepanuio. Busyannsupyiite nepsbie msiTh 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHbIX.

Pacmeniute nmeromuecs 1aHHble Ha TpU Habopa (train,test,validation), 0o ncrnone3yiiTe TaHHBIC U3 apXuBa test, HOATOTOBUB HX
COOTBETCTBYIOIIM 00pa3oM.

CaMOCTOSITEeNBHO cO3AalTe 1 00ydNTe HEHPOHHYIO CETh [UISI Pa3IMIeHNUs KOIIeK B co0aK (1o mpuMepy 1abopaTopHOii 5, gacTs 2).
JloGeiiTech TOYHOCTH MOJICIH Ha BaJMIAIIOHHOM BEIOOpKE He HIbKe 80%

3amaune 30

Peanmmsyiite xmacc Neuron oCyIIECTBISIONMKA BBIMONHEHHME GyHKIHMHA =Xx1*wl+x2*w2 +.. +xnwn+b (1), Tme X — 3Ha4YeHHS,
MOJTAaHHBIC HA BXOJ, W - Beca BXOJIOB, a b - cMemieHue. B kayecTBe (yHKIIMU aKTHBALMU HCIOJIB3YyHTE CUIMOUAY. Y OEAUTECh, YTO
CO3/IaHHBIN BaMU HEWPOH paboTaet. [[jis 3TOro caMocTosITEeIBHO 3aJaiiTe Beca ¥ CMEUICHUS U 3HAYCHHUS BXOJ0B W MPOBEPHTE OTBET.
Cobepurte U3 HEHPOHOB MPOCTEHIIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CIIOEB: BXOJHOTO, CKPBITOIO M BEIXOJIHOTO.
CKpBITBIH €0 — 3TO 000 CIIOW MEXy BXOJHBIM (TIEPBBIM) CJIOEM CETH U BBIXOIHBIM (mociae HIM). CKPBITHIX CIIOEB MOXKET OBITh
HECKOIBLKO!

2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKHU 00y4ar0IUXcsl K POMEKYTOUYHOM aTTecTaluu

UckyccTBennslii uaTeIiekT. OcHoBHBIE moHTH U
MammHHOE 00yJeHHe.

I'my6Gokoe obydeHue.

OOyueHmne ¢ yanurteneM U 0e3 YIUTes.

OcHOBHBIC TIOHATHS aHAIN3a TaHHBIX. JJaHHBIE, MOJIENb, 00pa00TKa TaHHBIX.
MeTo0morHYecKHe IPUHIHITEI aHAIN3bI JaHHBIX.
Ienn, 3Tanbl, METOIB! M TEXHUKH aHAJIN3a JAHHBIX.
dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums nansasix B Phyton.

. Buzyanuzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemarouiue nepeBbsi: OCHOBHBIE TOHATHSI.

14. 3apmava xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI IepeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox OnmKalIINX COCENE.

18. Konmemnmus ciny4aifHOTO Jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGiema mepeoOyUeHUsL.

22. Twumsl onmboK: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHUW aKTHBALUU HEHPOHA.

28. IlepuenTpoH.

29. OOyucHne HeWpoHa.

30. I'pagweHTHEBIH CITyCK.

31. JIpoGisieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Merox HANCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpHocnoitHas MOJIENb.

36. CBepTo4HbIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIION TTOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck m300paxkeHus 1Mo 00pasiy.

BoOoo~NoG~wWNE
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3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kputepun ¢popmMupoBaHusi 01leHOK 110 0TBETAM HAa BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oburero o0bEMa 3aJaHHBIX BOIPOCOB;

- OIIEHKAa «XOPOILNO0» BBICTABISICTCA OOYYarOMIEMYCsl, €CJIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
BoIpochl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 061Iero oobEMa 3aIaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi O1ieHOK 10 pe3yJIbTaTaM BbINOJHEHHUS 3aJaHUil

«OTINYHO» — CTaBUTCA 32 pabOTY, BHIIOJHEHHYIO IOJIHOCTBIO 0€3 OIIMOOK U HEJOUETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0Oo# olmMOKy M OIHOTO HeJoueTa, He 0oJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 pabOTy, ecii 00yJaroUIuiics MPaBIIILHO BHITIOIHII HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojee OgHOU Ipy0oil OmMOKN U IBYX HEIOYETOB, HE Oosee OAHON rpy0oil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTABUTCS 32 PadOTY, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pybvle OwUbKU. He3HaAHUe OCHOBHLIX NOMAMUU, NPAGU, HOPM, He3HaHUue NPUemMos peuleHus 3a0au;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUA.

- HecpybOble OWUOKU: HEMOUYHOCMU QOPMYIUPOBOK, OnpeoeseHull; HepayuoOHAaIbHbll 6blOop X00d
pewenus.

- Heoouemvl. HEPaAYUOHANbHble NpUeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEeULHOCU 6
dopmynuposke 6b180008,; HebOpedNCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepun popmupoBaHus OLeHOK 110 324eTy

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZeJIOB IPOrPaMMBbl H3y4aeMoOro Kypca: ero
0a30BBIX MOHATUH M (QyHAAMEHTAJIBHBIX NpoOJieM; MpHOOpen HEOOXOAMMBIE YMEHHUS M HaBBIKH, OCBOMJI
BOINPOCHI MPAKTHUECKOTO MPUMEHEHHMS ITOJTyYSHHbBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK IMpU OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIycKas JIMIIb
HE3HAYUTENIbHbIE HapYLIEHMS I10CIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPHIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIETCS B TOM Cly4yae, KOI/la CTYAEHT JEMOHCTPUPYET (pparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (hyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYEMOr0 €J1a00 BbIPa’KE€Ha CIIOCOOHOCTh K CAMOCTOSATEIBHOMY AHATUTUUYECKOMY MBIIUIEHUIO, UMEIOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCyTCTBYIOT HEOOXOAMMbIE YMEHUS W HaBBIKH, JOMYIIEHbI rpyOble
OIMOKM M HE3HaHWE TEPMHUHOJOTMH, OTKa3 OTBEYaTh Ha JONOJHUTENbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYUYEHUS TOJ0KUTEIbHON OLIEHKH.



