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Conepxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJIbHBIE 3aJJaHKS WM UHBIE MAaTePUAIBI JJIs OIEHKU 3HAHW, YMCHHM, HABBIKOB U (HLITH)
OTIBITA AEATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHA.

Meroaudeckue MaTepHalibl, OMPEACIIAIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS C(HOPMHUPOBAHHOCTH
KOMITETCHIIMH MPU MPOBEACHUH MPOMEXYTOYHON aTTECTALINH.



1. [TosicHUTEIbHAA 3aAIUCKA

[{enb MpOMEKYyTOUHOM aTTeCTAllMU — OLICHUBAHKUE MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yIbTaTOB
o0OyueHus 0 JUCIUILINHE, 00eCTIeYMBAIONINX JOCTHKEHHUE IIJIAHUPYEMbIX PE3YJIbTaTOB OCBOCHHS

00pa3zoBaTeIbHON MPOTrPAMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTauu: 3a4€T 6 ceMecTp

Ilepeyenb komMneTeH Ui, GOPMHUPYEMBIX B MPoOLECCE OCBOEHUS TUCIMILIUHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kon WHANKATOpa JOCTHKEHUSA KOMIIETCHIINN

OIIK-5: CrocobeH ncnoap30BaTh COBpEeMEHHBIE HH()OPMAITHOHHEIE
TEXHOJIOTUH M IPOTPAMMHBIE CPEIICTBA PH PEIICHUH

pogecCHOHANBHBIX 3a/1a4.

OI1IK-5.3: Mconb3yeT METOabI HICKYCCTBEHHOTO
WHTEJUIeKTa (MAIIMHHOTO OOYYCHNS) U aHaJI3a OOJIBIINX
JTAHHBIX JIJIS PeIIeHIS TPUKIIAIHBIX 32129

Pe3y.]'IBTaTI:I Oﬁy'leHHﬂ no JTMCUMILJIMHE,
COOTHECCHHbLIC C INIAHUPYEMBIMH pE3yJdbTaTaMU 0CBOCHUSA 06pa30BaTeJILHOI7I NnporpaMmmbl

KO,Z[ 1 HAMMEHOBAHUE WHANKATOpa
JOCTHXKCHHA KOMIICTCHIINA

Pe3ynpraTel 00ydIeHUs 110 AUCIUIUINHE

O11eHOYHEIE
MaTepHabI

OIIK-5.3: Hcnons3yer METOBI
MCKYCCTBEHHOTO HWHTEIIEKTa (MAIlMHHOTO
0o0ydeHus) 1 aHanu3a OONBIIUX NaHHBIX IS
peLICHUs PUKIIAIHBIX 33124

OOyuaronuiics 3HaeT:

OCHOBHbBIC METO/IBI MAaITUHHOTO 00y4eHHS;
KIacCU(UKAIMIO 3a/1a4 MAIIUHHOTO OOYYCHHsI, METPUKHU
KadecTBa Monend; (YHKIMH H METOABl OHOIHOTEeKH
Pandas: query, tail, sample, head; meromsr punprpanumn u
arperaiyy JaHHbIX; IPU3HAKH MEPe0OYICHHOCTH MOJICIIH;
MeTo 161 Onbmuotek sklearn, seaborn, matplotlib u numpy.

Bonpocer (Nel Ne20)

OObyuarommiicss ymeer:

arperupoBarh JaHHbIE cpenctBamu Python; BBIMONHATH
GuIbTpaluIo NaHHBIX cpeAcTBaMu Python; HacTpauBath
BeC HEWpOHHa; BBHIOMpaTh THUN KiaccupukKaropa B
3aBUCHMOCTH OT MOCTABJICHHOW 3a/1au¥; BU3yaIN3UPOBATH
NaHHBIE cpeacTBamMu OuOimmorek pandas, seaborn,
matplotlib; BEIMOTHATE MHOTOKITACCOBYIO KIIACCH(DUKAIIHIO
Meromamu  OuOnmmorteku sklearn; cTpouTh  AepeBbs
PEIICHUIT U BBIMOIHATH 110 HUM MPe/ICKa3aHue.

3amanus (Ne21 Ne25)

OOyuarommiics BiafeeT:

HaBpIkamu OCTpOEHUSI IepeBa PEIICHHIA;
peaM3anuy anropuT™a ciydainoro seca (Random
forest); wanucanust HEHPOHHBIX CETe; OOyICHHS MOICIIH.

Bamanus (Ne 26Ne30)

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIEAYIOMUX GopMm:

1) cobecenoBanmue;

2) BeinonHenue 3ananuii B OMMOC CamI ' YTIC.

2. TunoBbie' KOHTPOJIbHbIE 32JaHUS HJIH HHbIE MATEPHAJIBI IIS OIIEHKH 3HAHUIA, yMEeHHii, HABHIKOB
U (WJIH) ONbITA 1EATEJNbHOCTH, XapAKTEPHU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIUI

2.1. Tunossbie BONPOCHI (TeCTOBBIE 3aaHNsl) ISl OEHKH 3HAHHEBOIr0 00pa30BaTe/IbHOI0 pe3yabTara
[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

1
HpI/IBO)IHTCH THUIIOBBIC BOIIPOCHI W 3aJlaHHA. OHCHO‘IHI)IG CpeACTBa, INpPEAHA3HAYCHHBIC I IMPOBCACHUSA ATTCCTALlMOHHOTO

MEPOIIPUATHA, XPAHATCA Ha Ka(be)lpe B JOCTAaTOYHOM JJid MPOBEACHUSA OLCHOYHBIX MPOUCAYP KOJHNYCCTBE BAPHUAHTOB. OHGHO‘IHLIG
CpCACTBa MOMJICIKAT aAKTyaJlu3allMKh C YUYCTOM pa3BUTUA HAYKH, 06p2130BaHI/IH, KYJbTYpPbl, D9KOHOMHKH, TCXHHUKH, TEXHOJIOTUH H
COIII/IEU'ILHOﬁ C(l)epbl. OTBETCTBEHHOCTh 3a HEPACIIPOCTPAHCHUEC COACPIKAHUA OLCHOYHBIX CpCEACTB Cpeaun 06yqafonmxc51

YHHBEPCHUTETA HECYT 3aBeyIoIunii Kadenpoil u nmpenoaasaTeib — pa3pabOTUMK OLIEHOYHBIX CPE/ICTB.




Kon n HanmenoBanue NHAWKATOpa
JOCTHXKCHHSA KOMIICTCHIIMA

OO0pazoBarenbHBIN pe3yabTaT

OIIK-5.3: MHcmons3yer wMetoasl | OOydaromuiics 3HaeT:

UCKYCCTBEHHOT'O UHTCIVICKTA | ocHoBHBIE METOABI MAIIMHHOTO O0YYEHHUS; KIacCu(HUKALUIO 3a1a4 MALIMHHOTO 00y4eHHs;
(MaMHHOTO OOYYCHHS) M aHaNH3a METPUKHM KauyecTBa MOJenH; QYHKIMU M MeTozbl Oubnnorekn Pandas: query, tail, sample,
OOMBINMX JAHHBIX IS PEIICHUA | head: meTosp! (GUIbTpalMK W arperandy IaHHBIX; MPU3HAKU TEPEO0yYEHHOCTH MOIENH;

HPUKJIATHBIX 33]1a1 MeTobl Oubnotek sklearn, seaborn, matplotlib u numpy.
3anmanue 1
MammHHOe 00y4eHne —
a) crnenuaIM3UpOBaHHOE MPOrpaMMHOE pelleHue (i Habop PEIICHHI), KOTOpOe BKIIOYACT B ce0sl BCE MHCTPYMEHTHI ISt
M3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JaHHBIX
b) ora rpymnuposka 06vekToB (HabimromeHuit, COOBITHIT) HA OCHOBEIAHHBIX, OTIMCHIBAOIINX CBOMCTBA 0OHEKTOB
C) Habop JaHHBIX, KaXmas 3alKiCh KOTOPOTO TPEACTABIACT CO00M y4eOHBINH TpHUMep, COACPIKAIMMA 3aJaHHBI BXOIHOM
HA0Op JaHHBIX, U COOTBETCTBYIOIIUI €My MPaBIIbHBII BRIXOIHOW PE3YJIbTAT
d) mnompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOLIMH METOMBI MIOCTPOCHHUS alrOPUTMOB, CIIOCOOHBIX 00yJaThCs Ha
JTAaHHBIX
3amanue 2
Cpenu mpenoKeHHBIX 3a/1a4 MAaIIHHHOTO 00Y4eHHUS YKaXKHUTE 33/1a4H PETPECCHH
a) Tlowck HETaTHBHBIX OT3BIBOB Ha (IJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢puabTpanuu crama
c) Ilpeackasanue cpoka OKyMmaeMOCTH MPOEKTA
d) IIpeackazaHue pHIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOLIEHHMYECKUX TPaH3aKIUi
3amanue 3
K 6ubnuorekam anau3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4
Kakwue u3 nepeunciieHHBIX KOMaH] BepHYT AaHHbIe 111 Poccnn n 3umbabBe?
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")]
3aganue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jeca - Random Forest
a) UToroBbIM mpejcKa3aHHeM MOJIENH SBIISETCS MPeICcKa3aHie CIydaHoOTo aepeBa
b) Tlapamerps! st Kaxxmoro aepeBa (TTyOHHA, MUHIMATbHOE YHCIIO0 0OPA3IOB B JIUCTE U T.J.) BRIOUPAIOTCS CITydaiiHO
¢) Kaxmgoe nepeBo B jecy momydaer Clyq4ailHpli MOAHA00p TaHHBIX
d) Ywucino nepeBreB B JIECY BHIOUPAETCS CIyYailHBIM 00pa3oM
e) IlpeackazaHue MOJENH - YCPEIHEHHbBIE TPEACKA3aHHs IEPEBbER
3amanue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHMMAJILHOE YKCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth

<)

min_samples_split




d) min_impurity_decrease

3amanue 7
Kaxoit arprOyT oTBe4aeT 32 MUHUMAIBHOE YHCII0 00pa3IoB B y3II€ AJIs pa3IesieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUHU I1apaMeTPOB PEIIAOLIEro IepeBbs Ha NepeodydeHune
a) Yem MeHblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHINS K EPEOOyICHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYewm MeHbIle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIeHHOCTh
e) UYem MeHblle 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIe TEHACHIUS K IEPEOOYUCHHUIO

3amanue 9

Kakoit ximaccudurarop He0OX0IUMO HCIIONB30BATh AJIS MIPEICKa3aHus pa3Mepa 0JOOPEHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6eiTh ucnoas3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PEILICHHUH.
a) deM MeHbIIle CBOWCTBO gini, TEM OJHOPOIHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yka3pIBacT Ha KOJHYECTBO MPHMEPOB B y3IIe
d) mapametp gini, BO BceX IHCThAX TODKEH UMETh OJJMHAKOBBIC 3HAYCHHUS

3aganue 11
OTMeThTe BEPHBIC YTBEPKACHHS O CIIyIaliHOM Jiece
a) uem OOJIbILE IEPEBHEB B JIECY, TEM JIyHIIIe KAYECTBO MPECKa3aHusI
b) Bpems HacTpoiiku u pabOTHI CIY4aHHOTO Jieca yBEIMIUBACTCS MPOMOPLUUOHATHHO KOIUYECTBY JICBEPEB B JieCy. C)
CITy4aiHBIN JIeC TPUMEHHUM JIJIsl PELICHHS 33/1a4 PErPecCUr
d) cmyvaiiHbIi Tec MPUMEHUM TS PEIICHHUS 3a1a4 KIIaCCU(PUKALTAH

3aganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyio KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIIeHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
¢) GridSearchCV Haxoaut sydiyro KOMOWHAIMIO TAPAMETPOB [UTS JIEpEBa, M3 TeX 3HAYCHHI MapaMeTpoB, 4TO GBUTH
IepeIaHbl
d) RandomizedSearchCV maet Gosee TouHOe npenckasanue, uem GridSearchCV

3aganue 13
Bribepute U3 crivcka 3a/1aud KiacCU(pUKAIUm:
a) pasnenuts 1o Gororpaduu KUBOTHBIX HA KOUIEK U cOOaK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh rpuldbl Ha CheJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI [0 UX 3MOLHMOHATIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe nepeMeHHBIX ISl 00YUCHHUS IepeBa MOTYT OBITh HCIOJIb30BaHbI KaK KOJMYECTBEHHbIC, TaK U KATETOpHaJIbHBIC
NPU3HAKA
b) epeBbs perienuit MOryT periaTh 3a1a4yy KiacCH(HKALMU ¢ IPOU3BOJIBHBIM YHUCIOM KIACCOB
€) UYewm meHblue 3HaYeHHe min_samples leaf Tem TouHee OyayT npeacka3aHus HA TPEHUPOBOYHOM BBIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

3anganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BrIOopKa, M0 KOTOPO HACTPAWBAIOTCS ONTHMANBHBIE TTAPAMETPHI epeBa
b) BeiGopka, M0 KOTOPO OIIEHUBAETCS KAYECTBO MOIYIECHHOTO IepeBa PelieHuit
C) BrIOopKa, M0 KOTOPO# OCYIIECTBISAETCS BEIOOP HAMITYUIISH MOEIH U3 MHOXECTBA MOJIEeit
d) MHOXeCTBO IeNeBbIX 3HAUCHUI JUTS TAHHOTO Habopa TaHHBIX




3amanue 16
ITpu 0OyueHM HEKOTOPOI MOJIENIN Ha TPEHUPOBOYHOM BRIOOPKE 1 OIIEHKE €€ KauecTBa Ha TECTOBOM BBEIOOPKE, IMOTyIeHA OOJbIIast
pasHUIa MEXTy 3HAUEHUSIMH METPHUK Ha TPEHUPOBOYHON U TECTOBOM BEIOOpKaX. O WeM 3TO MOXKET TOBOpHUTH? a) Moenb
nepeoOydeHa

b) Pacnpenenenne qaHHBIX B TECTOBOM BHIOOPKE CHIIBHO OTIMYAETCS OT PACHPEACICHHS B TPEHUPOBOYHOU

€) Mopnenb HenoOOyUYEeHA

d) Mozens naeanbHO HACTPOCHA

3aganue 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npe/yioxkeHHbIX KOMOWHANWIT He BBI30BYT OIIMOKY?
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]]

3aganue 18
Kakue cTpoku mo3BOJISIFOT 0TOOpaTh 5 MepBhIX CTPOK AaradpaiimMa data (MHAEKCH Mocae0BaTeNbHOCTh Yrcel oT 0 ¢ marom 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 cinydasx MOXET ObITh UCIIONb30BaHA CTyIEeHYATast (HYHKIHS aKTUBAIMN?
a) Omnpenenuts K CheTOOHBIM HUIIH HECheT0OHBIM OTHOCUTCS IPU0?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
C) Pa3ﬂeHI/ITL TCEKCThI Ha HeﬁTpaHbeIe, HCraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpenckasaTh pa3Mep 3apab0THOM MJIATHI CIIEIMAIKCTA 110 ONPEISICHHBIM MapaMeTpaMm.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3amanune 20

Kakoe 3HaueHHEe MOXKET UMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHa (110 MCIIOIb30BaHUs aKTUBALIMOHHOM (hyHKIIUH)
a) [11]

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

2.2. TunoBble 3aJaHUs /151 OLIEHKH HABBIKOBOr0 00pPa30BaTe/IbHOI0 pe3yJibTaTa
[TpoBepsiemblil 00pa30BaTENbHbIN pe3yNbTaT:

Kox n nanmeHnoBanue

HMHJUKATOpa JOCTHXKEHUS O0pa30BaTeNbHBIN pPE3yIbTAT
KOMIIETCHIINN

OIIK-5.3: ucnonbs3yeT METoAbl OOyuaromuiics ymeeT:

HCKYCCTBEHHOTO MHTEIUIEKTA
(MamHHOTO O0YUYCHHSA) U
aHamu3a OOJBINNX JAHHBIX JIJIS
pelieHus MPUKIIAIHBIX 3124

arperupoBath JaHHBIC cpeAcTBaMH Python; BBINOIHATE (HIBTPALUIO JAHHBIX CPEICTBAMH
Python; HacTpanBath Bec HEHPOHHA; BRIOHPATH THIT KIACCH()UKATOPA B 3aBUCHMOCTHU OT
MOCTABJICHHOH 3aJ1a4uK; BU3yaIn3upOBaTh JaHHbIE cpeAcTBaMU Oubinorek pandas, seaborn,
matplotlib; BBITIOIHITE MHOTOKJIACCOBYIO KiIacCH(pHUKAIMIO MeToqamMu Oubinoreku sklearn;
CTPOUTH IE€PEBbS PEIUEHUH U BBIIOJIHATH 110 HUM NIPEACKA3aHUE.

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), momkmrounTe
oubnmorekn numpy u pandas u npouTute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Nomy4dnTe pacrpeneneHne YMCIOBBIX BEIWYMH JatadpeiiMa sp Ucronb3ys 0a30Bble METObI BU3yanu3aun OnbianoTekn pandas.
NmnopTupyiite O6ubimortexky Seaborn. Hcmonme3yst wuHTEepdeiic A NOATOHKH PETPECCHOHHBIX MOJAETIEH K YCIOBHBIM
MOZIMHOXECTBaM Ha0bopa JIaHHBIX BBIBEANTE IpadUK yCreBa€MOCTH 110 MaTEMATHKE M YTEHHIO C Pa3/IeJICHUEM IO TI0JTy.

3ananue 22

3arpysute Moamynu Oubimorek numpay u matplotlib, a Taxke momynu 6ubnmmorekn Scikit-learn, HeoOXxonumble At pabOTHI €
npeBoM pemenuit. 13 sklearn.datasets parpysute TecToBbId HaOop iris. M3yunTe cTpyKTypy HONydeHHOro Habopa JaHHBIX. B
Habope 150 sx3emmsipoB ("'cTpok" B NPUBBIYHON HaM TepMHHOJIOTHH). KaXkI0oMy 3K3eMIUIIPY COOTBETCTBYET YETHIPE YMCIIOBBIX
aTpuOyTa (IIMHA YaIIeTCTHKA B CM; IIIMPHHA YaIIeIHCTHKA B CM; JJTIHA JICTIECTKA B CM; IIUPHHA JIeTIeCTKa B cM) | Kiacc (‘setosa’,
'versicolor', 'virginica'). T.e. maHHBIH HAOOp TO3BONAET PEIINTH 3a/a4y KJIACCH(PHUKAINN, OTHECEHHS pacTeHHs "HpHUC" MCXOI W3
[IMPHHBI JICTIECTKOB, JJTMHBI YaIIeIUCTHKA U T.J. K OTHOMY M3 Tpex kiaccoB. Co3naiite neMoncTpatuBHbIH Decision Tree




KITaCCU(UKATOP, UCTIONB3Ysl OTHOMMEHHBIA KiTacc n3 OmbamoTeku sklearn m coxpanurte ero B mepeMmennyro dt. Jlns pasgeneHus
MHOXECTBAa Ha TECTOBOC W TPEHHUPOBOYHOE HCIIONB3yHTe MeTox train test split. OToOpasuTe moIydeHHOE AEPEBO pPEUICHHI
rpadu4ecku, HCIOb3yiiTe MeTox plot_tree

3amanue 23

3arpy3urte JaHHBIC U3 BCTpoeHHOTro Habopa load digits. JlanHble peacTaBistoT coboi Habop u3 1797 PyKOMHUCHBIX H300paxeHU
mudp pasmepamu 8 Ha 8. Kaxkmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe IepeBo pemeHnit U MOMyJIHTe MpecKa3aHne Ha TECTOBOW BEIOOpKe. Busyanmsupyiite mpeackaszaHue, yKaKUTe TOYHOCTh
JUIS TIOJTYYEHHOTO JIepeBa.

3ananue 24.

3arpy3ure BCTpOCHHBIN Habop boston.

Habop mamHBIX boston mpencraBmser coboif cinoBapp ¢ kmodamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCHB CIHCKOB:

{'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 umcnoBhIX 3HaUeHWH. Bammma 3amaga HaiiTh onmcanne Kaxxgoro m3 HUX. Tak mepBoe 3HadeHne (6.3200e-03
unu 0.00632) 310 ypoBeHb NPECTYNHOCTH Ha ANy HACEIEHUS.

[ocTpoiiTe nepeBo pelieHu, IpeICKa3bIBAIONIEe CTOMMOCTD JKHJIbsI 10 MMEIoIUMcs AaHHbIM. OOpaTuTe BHUMAaHUE, CTOMMOCTb
KWJIbS - BEJMYMHA HenpepbiBHas, n jaepeBo kiaccudukammu DecisionTreeClassifier nam He momoinér. /s mpenckasaHus
3HAYCHHUS IIeTIeBON (DYHKIIMU HYKHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[lepeGepuTte Bce nepeBbs Ha JaHHBIX boston IO CIIeIyIONTIM

napaMeTpaM: MakcuMalibHas riryOuHa - ot 2 1o 15 ypoBHeii

MUHHMMAaJbHOE YHUCII0 P00 A pa3aeneHus - oT 2 1o 10 MuHuMansHOe

gmcio npo0 B smcte - oT 1 1o 10 Otobpaszute ydmme mapaMmeTpsl |

TydIee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

W3yuute ocranpHbie aTpuOyThl Kiaccupuratopa. Cosmaiite moxenb RandomForestClassifier ¢ 15 nepeBbsiMu ¥ MakCHMaIbHOM
nTyOUHOM paBHOU 5 ypoBHsM aiist maHHbIX digits_load().

OOyunTe MoMy4eHHYIO MOJielb. Brimonuute npeackasanue. [locunTaiiTe TOYHOCTD (score) s Jieca.

VYKaxuTe TP CaMbIX Ba)KHBIX MMapamMeTpa JUlsl ICPEBbEB PEUICHUH B CO3aHHOM JIECY, HCIONb3Ys, HAPUMEp, aTPHOYT
feature_importances_.

OIIK-5.3: Ucnonp3yer wmeronbl | OOydJarouuiics Biaageer:

HCKyCCTBCHHOT'O HMHTCIICKTA | HapplkaMU IIOCTPOEHUS AEPEBA PELLCHUM.

(MammHHOrO 00yueHus) W | HaBbIkaMH peau3aliiy aroputMa ciaydainoro jeca (Random forest) Hapeikamu
aHanu3a OONBUIMX JIAHHBIX JUIS | HATIMCAHMS HEHPOHHBIX CETeil.

peHICHMS NPUKIIAJIHBIX 3a/1a4 HaBpikamMu 00y9eHUST MOICIIH.

3aganue 26

3arpy3ute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Cospaiite KimaccUpHUKATOp, CO CICAYIOIIMMH MMapaMeTpaMH JepeBa:
MakcuMasbHas TyOuHa - 5 ypoBHEH, MUHUMAIIbHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure mosydyeHHble JaHHBIC Ha TPEHUPOBOYHBIN M TECTOBBIM HaOOpPHI NaHHBIX, 75% u 25% cootBercTBeHHO. [Ipeackaxure
KJIacChl, K KOTOPBIM IIPUHAJUIC)KAT JAHHBIE N3 TECTOBOM BHIOOPKH, COXpaHUTE Pe3ybTaT Mpeacka3aHuii B nepemMeHHyto predicted.

3amanue 27

3arpy3uTe BCTpOSHHBIH Habop boston.

Hab6op mauubix boston mpencraBisieT coboii cioBaph ¢ kmouamu data, target, feature names u DESCR. Kiouy data
COOTBETCTBYET MAaCCUB CIIHCKOB!

Ucnonp3ys anroputm ciydvaiiHerid nec (random forest) Cosmaiite mozenms RandomForestClassifier ¢ 20 nmepeBpsMu u
MaKCUMaJIbHOH ITyOHHON paBHOM 5 ypoBHAM A JaHHBIX. OOy4YuTe MOIYYEHHYI0 MOJIeNb. BhIoMTHUTE IpeicKa3aHue.
ITocunraiiTe TOYHOCTH (Score) i Jeca

3ananue 28

Wmnoprupyiire Habop nanHbsix Fashion MNIST (nanueie 6ubimorexku keras), comepxammmii 70 000 m300paskeHUil 3J1€MEHTOB
ONIeXIBl B TpafalliiX CEporo, B paspemeHun 28x28 muKcene.n mpouTHTe NaHHBIe/ Pasmennte HaOOp Ha TPEeHHPOBOYHBIA U
TECTOBBIH B poniopuuu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00bEKTOB U3 TPEHUPOBOYHOTO HAOODa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSLIYIO U3 TPEX CIIOEB: BXOIHOI'0, CKPHITOIO ¥ BBIXOJHOTO.

3ananue 29

Ckauaiite nanusle ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). st ckaunBaHus HEOOXOANMO IPOUTH NPOLEAYPY
peructpanuu. Pacmakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJI0OTe CO CBOUM ITPOEKTOM.

B karanore train co3maifre age manku cat u dog. PazHecure m300pakeHns M3 KaTajora train 1o BHOBB CO3JaHHBIM MamkaMm. Bbl
MOXeT caenath 3To BpydHyto (0 OamroB) wnu mporpammHo (1 6amm) ucmonb3ys MeTonsl si3bika Python. Bam monamoOutcs
O6ubnroTeKa 0S U METOIBI CTPOK.




CrenepupyiiTe 1aTacera u3 U300paKeHuid UCob3ys MeTo] Oubmuoreku keras ImageDataGenerator.

C nomomsio Merona flow from directory co3maiite reHepaTop JaHHBIX HA OCHOBE N300paykeHHI U3 KaTajora.

HccnenyiiTe nomydeHHbIH reHepaTop. BeiBenure Ha 3KkpaH, H3ydure Gopmy.

IIpoBeaute obpaTHYIO onepanuio. Busyammsupyiite nepBbie MATh 00BEKTOB W3 TOIYYEHHOTO Habopa TaHHBIX.

Pacmennte nmeronyecs: faHHble Ha TpU Habopa (train,test,validation), Tubo ucnone3yiiTe naHHbIE U3 apXuBa test, IOATOTOBUB UX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbHO co3aiTe 1 00yduTe HEHPOHHYIO CeTh ISl pa3iIMYeHHs KOIIEK B cobak (1o mpuMepy JabopaTopHOi 5, 4acTs 2).
Jlo6eiiTech TOYHOCTH MOJICIIH HA BaJIUIAIIMOHHON BRIOOpKE He Hike 80%

3amanune 30

Peanmsyiite xiacc Neuron oCyHIeCTBISIONMH BbIMoNHeHHE (QyHKIMH =x1*wl+x2*w2 +... +xnwn+b (1), roe X — 3Ha4yeHus,
MOZIaHHbBIE HA BXOJI, W - Beca BXOJIOB, a b - cMeleHne. B xauecTBe pyHKIMM aKTHBAIIMN HCTIOIB3YHTE CUTMOUAY. Y OeAUTECh, 9TO
CO3JJaHHBIN BaMM HEHpOH paboraeT. {1 3TOro caMOCTOSITENIFHO 3aJaliTe Beca M CMEIICHUs, U 3HAUYCHHs BXOIOB U IPOBEPHTE
OTBET.

Cobepure U3 HEHPOHOB NMPOCTEHIIYI0 HMCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CIIOEB: BXOJHOTO, CKPBITOTO M BBIXOAHOTO.
CKpBITBIH CIIOH — 3TO Jr000W CIIOW MEXIy BXOIHBIM (IIEPBBIM) CIIOEM CETH U BBIXOJHBIM (TocieqHUM). CKPBITBIX CIOEB MOMKET
OBITH HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /1JIsl MOATOTOBKH 00YYAKOIIMXCH K MPOMEKYTOYHOM aTTecTaAlluU

HUckyccrBennslit naTemuiekt. OcHOBHBIE moHATHSA 1.
MammHHOE 00yJeHHe.

I'my6Gokoe obydueHue.

OOyueHHe ¢ yuuTeneM U 0e3 yIuTes.

OCHOBHbIE MOHATHS aHaJIM3a JaHHBIX. JlaHHBIE, MOJIeNb, 00pPa0OTKa TaHHBIX.
MerTo0M0rHuecKre IPUHIMITBI aHAINU3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKH aHAJIU3a JaHHbBIX.
@unbTpanys TpyNNupoBKa U arperanus JaHHBIX.
Buzyanuzanus naHHbIX.

Busyanmzamus nanaeix B Phyton.

Busyanuzanus B Pandas.

bubnuorexn Seaborn u Matplotlib 13. Pemaromiue nepeBbsi: OCHOBHbBIE MOHSTHSI.
3anava kinaccudukanuy.

JepeBns pemennit. OCHOBHBIE TapaMeTphI JepeBa.
JlepeBo penieHuid B 3aJa4 perpecCui.

Merton OmmkalIInx cocenei.

Konuenmus ciydaiiHoro Jieca.

CuryuaifHast BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
VYcpenHenue NporHo3os..

[Ipobsema nepeoOyyeHuUS.

Twumnsr ommGoK: true negative, false positive.

Metpuku kauecTBa moenu: Precision, Recall, F1 score.
TectupoBanne ROC AUC.

Helipounsie cetu.

HUckyccTBeHHBIE HEHPOHBL.

OyHKINUY aKTUBALIUU HEUPOHa.

IlepuenTtpoH.

OOy4eHue HelpoHa.

I'panuenTHsIil ciiyck.

JpobneHue niara npy rpaiieHTHOM CITYCKe.
CroxacTU4ecKHuil rpalueHTHBIN CIYCK.

MeTto1 HauCKOpEHIIEro CIycKa.

HeiiponHas ceTs.

OpHOCTIOWHAS MOJIETb.

CBepTouHBIe HEWUPOHHBIE CETH.

CBEPTOYHBIN CIIOH, CIION MOABBIOOPKH, TIOTHOCBSI3HBIN CIIOH.
eneBas pyHKITHS.

3agaun pacro3HaBaHuUs 00pa30B.

Knaccudukamms o0bekTOB.

[Monck n3o0pakeHus Mo oOpasiy.

CooNOUO~WNE
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3. MeTtoanueckne MaTepuaJibl, ONpeae/solue NpoueIypy 4 KpUTepHU OLleHUBAHUSA
c¢hopMHUPOBAHHOCTH KOMIIETEHIMA NMPU MPOBEACHUN MPOMEKYTOYHOM aTtTecTauuu Kpurepun
(popMHUPOBAHUSA OLIEHOK 10 OTBETAM HA BONPOCHI, BHINOJHEHUIO TECTOBBIX 3a1aHUI

- OLICHKA «OTJHYHO» BBICTABISACTCS 00YUJaAIOIIEMYCsl, €CII KOJINYECTBO IPABUIBHBIX OTBETOB Ha
Bonpocsl cocrasisieT 100 —90% ot oOuiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOLIO0» BBICTABISETCS 00YYAIOUMIEMYCs, €CIIM KOJIMYECTBO MPABUIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o01iero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKA «yI0BJIETBOPUTEJIBHO» BBICTABISIETCS 00yJarOMIEMyCsl, €CTH KOJIMYECTBO MPABUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 00111er0 00BEMA 3aJaHHBIX BOIIPOCOB;

- OLICHKA «HEY/AOBJIETBOPUTEJIbHO» BBICTABIISIETCS  OOydaroIEMYyCs, €CJIM  KOJIUYECTBO
MPaBUIBHBIX OTBETOB — MeHee 60% oT o01ero 00bEMa 3aJaHHBIX BOTIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEeHOK 0 Pe3yJbTATaM BbINOJHEHUS 3aIaHUM

«OTJINYHO» — CTAaBUTCSA 32 paOdOTY, BHIMOJHEHHYIO MTOJTHOCTBIO 0€3 OIMMOOK U HEJOUYETOB.

«Xopomio» — cTaBuTCA 32 pabOTy, BHIOJHEHHYIO MOJHOCTHIO, HO TIPU HAIMYUU B HEW He Oojee OqHOU
HerpyOoi OIIMOKY 1 OJTHOTO HeJo4ueTa, He 0oJiee TPeX HEJ0UETOB.

«Y/10BJIETBOPUTEIBHO» — CTABUTCA 3a Pa0OTY, €CIIM 00YYAFOIIHICS MTPAaBUILHO BBITIOJIHUI HE MeHee 2/3
Bcel pabOThl WM JIOMYCTUJI HE OoJiee OJIHOM rpyOoi OmMOKU U ABYX HEIOYETOB, HE Oosiee OAHON Tpy0oil u
oJHOH Herpy0oii ommnoOKy, He OoJiee TpexX HerpyObIX OMIMOOK, OTHOM HETPyOOl OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPHUTEJIBHO» — CTABUTCA 32 pabOTy, €CIIM YHCIO OMIUOOK M HEAOYETOB MPEBBICUIO HOPMY
IUIs1 OLIEHKH «yJJOBJICTBOPUTEIHHOY» WM NIPABUIIHHO BBHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowt owubok:

- 2pyOble OUUOKU: He3HAHUE OCHOBHBIX NOHAMUL, NPAGUIL, HOPM, HEe3HAHUE NPUEMO8 PeueHUs 3A0aY;
OUUOKU, NOKA3BIBAIOWUE HENPABUILHOE NOHUMAHUE VCA08USL NPEOJIONCEHHO20 3A0AHUSL.

- He2pyObvle OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedesleHUll; HepaYUOHATbHBIL 8b100D X00d
peuterus.

- Hedouemvl: HePayYUOHAIbHblE NPUEMbl BLINOIHEHUS 3A0AHUS, OMOelbHble NOSPEUHOCTNU 8
Gopmynuposke 6b180008,; HebOpedCHOe BbINOIHEHUE 3A0AHUSL.

Kpurepuu ¢popMupoBanus 0ieHOK MO 3a4eTy

«3a4TeH0» — CTYJICHT IEMOHCTPUPYET 3HAaHNWE OCHOBHBIX Pa3/IeJIOB MPOTrpaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH W (PYyHIAMEHTAIBHBIX MPOOJeM; MPHOOpeNn HEOOXOIMMbIE YMEHHUS U HABBIKH, OCBOWII
BOIIPOCHI MPAKTUUECKOTO MPUMEHEHHS TTOJIYUCHHBIX 3HAHHM, HE TOMYCTHI (PAaKTUYECKUX OIMOOK TP OTBETE,
JIOCTaTOYHO TIOCJENOBAaTENIbHO U JIOTUYHO H3JIaraeT TEOpPEeTUYECKUH Marepuai, JOIMycKas JUIIb
HE3HAUYMUTEJIbHbIE HAPYIIECHUS MTOCJIEI0BATEIbHOCTH U3JI0KEHHSI 1 HEKOTOPbIE HETOYHOCTH.

«He 3auTeH0» — BBICTABIISIETCS B TOM ClIy4ae, KOrJa CTYASHT AeMOHCTpUpPYeT (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeNioB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 0a30BbIX MOHATUH U PyHIAMEHTAIbHBIX IpobeM. Y
9K3aMEHYeMOro c1abo BbIpa)KeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTHYECKOMY MBIIIJICHUIO, HMEIOTCS
3aTpyJHEHHS B U3NIOKEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUSI U HABBIKH, JOMYIIEHBI TPpyObIe
OMOKM M HE3HaHWE TEPMHUHOJOTHHU, OTKA3 OTBEYaTh Ha JOMOJHHUTENbHBIE BOIMPOCHI, 3HAHHWE KOTOPBIX
HEO0OXOMMO JIJISl TTOJTYICHHS TIOJIOKUTEIIBHON OI[CHKH.



