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Coneprxanue

IlosicHuTenpHas 3amucka.

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

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



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA

00pa3oBaTeNbHOM MPOrpaMMBI.

@dopMBI TPOMEKYTOUHOHN aTTECTALNN:
Ounas , 0uHO-3209Has POpMBI 00ydeHus: 3a4€T, 4 ceMecTp

Ilepeyenb komneTeH i, GopMHUPYEeMBbIX B MPoLeCCe OCBOEHUS TUCIMILIUHBI

KOL[ HHAWKATOpa JOCTUKCHUA
KOZL 1 HAMMCHOBAHHUEC KOMIICTCHIINHN

KOMIETEHIIUU
OIIK-5: CrocobeH ucnonb30Bath MpH pelleHnH npodeccuoHanbubix 3aqad | OIIK-5.2: Mcnone3yer MeToabt

COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH U ITPOrPaMMHBIE CPEJICTBA, BKITIOYAs UCKYCCTBEHHOTO MHTEJIIEKTa

yIpaBJeHUE KPYIHBIMU MAaCCHBAMH J@aHHBIX M UX WHTEJIEKTYaJIbHBIA aHAIU3. (MammHHOTO O0YYeHUS) U

aHaau3a OOJNBIIKMX JaHHBIX I
peUICHUA MPUKIIAAHBIX 3ada4

Pe3yabTaThl 00yYeHHs 10 JUCHHILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOEeHHS 00pPa30BaTeIbHOI NPOrpaMMBbl

Ko 1 HauMeHOBaHHE HHIMKATOpA OueHoYHbIe
Pe3ynpTaThl 00y4eHHUS 1O TUCIUIUTHHE
JOCTIDKCHHS KOMITCTCHIIUH MaTepHaIbl
OIIK-5.2: Hcnone3yer Metosl | OOyuaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOTO HHTEIUIEKTa (MAIIMHHOTO | OCHOBHBIE METO/IbI MAIIXHHOTO oOyuenust; | Ne20)
00yueHus) ¥ aHanu3a OOJIBIIMX JAHHBIX UL | KIaCCH(PUKAIMIO 3a/1ad MAIIHHHOTO OOYYEHHs; METPUKH
peLICHHUS PUKIIATIHBIX 331249 KauecTBa MoJeNy; (GYHKIMM W METOIbl OHOIHOTCKH

Pandas: query, tail, sample, head; meTons! ¢pmisTpamun u
arperaluuy JaHHBIX; MPU3HAKH IepeoOyUYCHHOCTH MOJIEIIH;
MeTo 1kl OnbsmoTek sklearn, seaborn, matplotlib m numpy.

OOyJaronmiicss ymeeT: 3amanus (Ne21 -
arperdpoBars JaHHble cpeacTBamMu Python; BeImomHsaTh | Ne25)

¢dunpTpanmio JaHHBIX cpenctBamu Python; HacTpauBaTh
BeC HEHpOHHA; BHIOMpAaTh THUN KIaccu(pUKaTopa B
3aBHCHMOCTH OT IOCTaBJICHHOW 3aJlauy; BU3yaJH3UPOBATh
JMaHHBIC  cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BBITIOJIHSATh MHOTOKJIACCOBYIO KJIACCU(HMKALMIO METOAAMH
ounobanoreku sklearn;

CTPOUTH JEpeBbsl PpEIICHWH ¥ BBINOJIHATH 10 HUM

Tpe/IcCKa3aHue.
OO0yJaronimiicsi BiajgeeT: 3amanus Ne  26-
HaBbikamu noctpoeHust gepeBa peLeHuii; Ne30)

peanu3anuu anroputMa cirydaiiHoro neca (Random forest);
HalycaHusi HEUPOHHBIX CeTell;
00y4eHHs MOZIEIH.

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCSA B OJJHON U3 CIEAYIOIUX (HopM:
1) cobecenoBanue;
2) BeimonHenue 3ananuii B OMOC yHuBepcurera.




2. TunoBbiel KOHTPOJIbHbIE 3aJaHUSA WJIM MHbIE MATEPHUAJIbI JJI51 OLleHKHM 3HAHUH, YMEeHUil, HABBLIKOB
U (MJIM) OTBITA IeATENTbHOCTH, XapaKTePU3YOIINX YPOBEeHb C(OPMUPOBAHHOCTH KOMIIETEHUIM I

2.1. Tunossbie BoNpockl (TeCTOBBIE 3aaHNUsI) ISl OLIEHKH 3HAHHEBOr0 00pa30BaTeJIbHOI0 pe3yJbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO}I 1 HAUMCHOBAHUE UHAMUKATOPA

OO0pazoBaresbHBIH pe3ysbTaT
JIOCTHDKEHUS] KOMIETEHINU

OIIK-5.2: MUcmomp3dyer Metoasl | OOy4arOnMiics 3HAET:

HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbl MAIIMHHOTO OOYYeHUs; KJIacCU(UKALUIO 3a/lad MAIIMHHOTO O0YyYeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENH; QYHKIUHM U MeToasl OuOmmorexn Pandas: query, tail, sample,
OOMBIIMX JAHHBIX A7 pemieHusa | head; MeTojisl (QUIBTPALMKM W arperany JaHHbIX; MPU3HAKH MEePeo0yUEHHOCTH MOJICIIH;
MPUKJIATHBIX 3a7a4 MeTo; b1 OnbmuoTek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MammHHOe 00y4YeHue —
a) ChenuaIM3UpOBAaHHOE MPOTPaAMMHOE penreHre (i Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
U3BIICYCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX
b) ora rpymnuposka 06nekToB (HabumromeHuis, cCOOBITHIT) HA OCHOBEIAHHBIX, OTIMCHIBAOIINX CBOMCTBA OOHEKTOB
C) Habop TaHHBIX, KaXIas 3aMICh KOTOPOTO TPEACTABISACT COO0H yIeOHBII IPpUMeEp, COEPIKAIIHi 3aIaHHBIN BXOJHOW HAbOP
JaHHBIX, 1 COOTBETCTBYIOLIMI eMy NTPABHIILHBIA BRIXOJHOU pe3yibTaT
d) mnonpaszmeneHNe UCKYCCTBEHHOI'O MHTEIUICKTA M3YYArOIMIT METOIBI MOCTPOCHHUS ANTOPUTMOB, CIIOCOOHBIX 00ydyaThCs Ha
JaHHBIX

3aganue 2
Cpenu nmpemIokKeHHBIX 33124 MAITMHHOTO O0YYEeHHS YKaKHUTE 3a/1a4d PErpecCcuu
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (OIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH MPOCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTH KBapPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

3aganue 3
K 6ubnuorekam ananu3a qaHHbIX B Python otHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kaxue u3 nepeuuncieHHbIX KOMaH1 BEpHYT AaHHble 17151 Poccun u 3num6badBe?
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
OtTMmeThTe BEpHBIC YTBEPKACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest
a) HroroBbIM mpeackasaHUEeM MOJICIH SBJISCTCS MpeICKa3aHue CIy4aiHoro jepesa
b) Tlapamerpsl ans kaxkaoro aepesa (Iry6HHA, MUHUMATIBHOE YHCIIO 0OPAa3OB B JIUCTE U T.[.) BRIOUPAIOTCS CIydaiiHO
c) Kaxnoe nepeBo B jecy mojydaer Ciy4aidHbli Mo JHab0p AaHHBIX
d) UYwcno nepeBbeB B Jiecy BBIOUpPAETCs CIyYaitHBIM 00pa3om
e) IlpeackaszaHue MOIENH - yCPeIHEHHBIC MPEACKA3aHHS IePEBbEB

3amanue 6

Kakoii aTpu0yT OTBE4aeT 32 MUHHMAJIbHOE YKCII0 00pa3LoB B JIUCTE?
a) min_samples_leaf
b) max_depth
¢) min samples_split

! TlpuBomsaTcs TUMOBbIE BONPOCH W 3ananHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE [JIS TMPOBEIEHUS ATTECTAIIMOHHOTO
MEpOIPHUATHS, XpPaHIATCs Ha Kadeape B JOCTATOYHOM JUISl TIPOBEAEHUS OLIEHOYHBIX MPOLEAYp KoJMuecTBe BapuaHTOB. OneHOYHbIC
CpEICTBa MOJUIEKAT aKTyaIM3aldd C YY4EeTOM pa3BHTHSA HayKH, OOpa3oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CPeAr 00yJaromnuXcs YHUBEPCUTETA
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



d) min_impurity_decrease

3amanue 7
Kaxkoit anI/I6YT OTBEYACT 3a MUHUMAJIBHOC YHUCIIO 06pa3u013 B y3JIC 1A pa3ueneHI/m?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUU ITapaMeTPOB PEIIAOLIEro IepeBbs Ha NepeodydeHune
a) UYem MeHblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHIHS K MEPEOOyICHHIO
b) UYewm mensbiue 3HaueHne min_samples_leaf, Tem MeHbIIIEe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHblie IIyOHHA JepeBa, TEM MEHbBILEC TCHACHIHS K MePeOOyICHHIO
d) TnyOuHa mepeBa HUKAaK HE BIUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaUCHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIUS K TEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh IS MIPEICKa3aHus pazMepa 0J00pSHHOTO KpenuTa Mo 3aJaHHBIM MapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BalH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSIX PEILICHHUH.
a) deM MeHbIIIe CBOWCTBO gini, TeM OJHOPOIHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yKka3pIBacT Ha KOJHYECTBO MPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBAX HODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM Jiece
a) deM OoJbLIE NEPEBLEB B JIECY, TEM JIyYlle Ka4eCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYalHOTO Jieca YBEINYHUBACTCS MPOMOPIHOHAIBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 32124 PErpecCcuu
d) chyuaiiHblii lec TPUMEHNM [T PENICHHS 3a1a4 KIacCupUKAIIMN

3aganue 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV Haxoaut nydinyio KOMOWHALIMIO MTAPAMETPOB IS IepeBa PeIIeHHH
b) RandomizedSearchCV paGoraer 6bicTpee, yem GridSearchCV
c) GridSearchCV HaxoauT Jiydiryr0 KOMOHHAIMIO MAapaMeTpPoOB JUIs JiepeBa, M3 TeX 3HAYCHHH MMapaMeTpoB, YTO ObLIH
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpezackasanue, yem GridSearchCV

3amanue 13
BeibepuTe U3 CiUcKa 3a1a49u KIIacCH)UKAIHH:
a) pasmenuTh 1o GoTorpadru )KUBOTHBIX Ha KONIEK U COOAK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpuObl Ha CheJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI IO UX 3MOLHMOHATIBHOM OKpPacKe

3ananue 14
OTMeThTe BepHbIE YyTBEPKICHUS
a) B kadecTBe mepeMeHHbBIX I O0yUYCHUS AepeBa MOTYT ObITh UCHOJIB30BAHbI KAK KOJIMYECTBEHHBIE, TAK U KATETOPHAJIbHBIC
MpU3HAKU
b) JlepeBss pemrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMU C TIPOU3BOIBHBIM YHUCIOM KITACCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee Oy ayT mpeackazaHus Ha TPSHHPOBOTHOMN BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem Tounee OyayT mpeacKa3aHus HA TECTOBOM BEIOOPKE

3anmanue 15
O6yuaromiast BeiOopka (X _text, y_test) 1o —
a) Bribopka, 10 KOTOPOIi HACTPAMBAIOTCS ONTUMAIILHBIE TTAPAMETPHI JIepeBa
b) Bsibopka, Mo KOTOPOI OIEHUBAETCS KAUYECTBO MOJIYUYEHHOTO JiepeBa pelieHni
€) Bribopka, 10 KOTOPOIA OCYIIECTBISIETCS BRIOOP HAMITYUIIEH MOJIEH U3 MHOXKECTBA MOJIeIIeH
d) MHOKecTBO IeNeBbIX 3HAYCHUI ISl JAHHOTO Habopa JaHHBIX

3anmanue 16




[pu 06yueHrr HEKOTOPOU MOJIEIH Ha TPEHUPOBOYHOM BHIOOPKE U OICHKE €€ KaueCTBa Ha TECTOBOM BBIOOPKE, MOTyueHa OOJIbINa st
pasHHIa MEXTy 3HAUEHHSIMH METPUK HA TPEHHUPOBOYHOM U TeCTOBOM BhIOOPKax. O YeM 3TO MOXKET rOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenesnenue gaHHBIX B TECTOBOM BBIOOPKE CHIILHO OTJIMYACTCS OT PACIPEICIICHHS B TPEHHUPOBOYHOM

€) Mogaenp Hemo00yUeHa

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 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]]

3aganue 18
Kakue cTpoku mo3BOJISIFOT 0TOOpaTh 5 MepBbIX cTPoK naradpaiimMa data (MHAEKCH MOcie0BaTeIbHOCTS Yncel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHa CTyNeHuYaTas pyHKINS aKTUBALUHU?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCUTCS IPpU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
C) Pa3ﬂeHI/ITL TCEKCThI Ha HeﬁTpaHbeIe, HCraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TlIpeackasats pa3mep 3apabOTHOM IIATHI CHCI[HAINCTA MO ONPEACICHHBIM MapaMeTpam.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIIE MOXKET UMETH B3BEIIICHHASI CYyMMa BXOJIOB HEpOHa (10 MCTIOIb30BaHM aKTUBAIIOHHOHN ()YHKITHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo, + )

2.2. TunoBble 3aJaHus /sl OLIeHKN HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ysbTaT:

Kon n HanmeHnoBanue
WHJIMKATOpa JOCTHKEHHS O06pazoBaTesbHBIA pe3yIbTaT
KOMITCTEHIINT

OIIK-5.2: Ucnonp3yeT MeTOAbI OOyJaromnmiicss ymeeT:

HCKYCCTBEHHOTO MHTEIUIEKTa arperupoBath JaHHbIE cpescTBaMu Python; BEINONHATE GUIBTPALIUIO JAHHBIX CPEICTBAMHU
(MammHHOTO O0YYEHUSA) U Python; HacTpauBaTh Bec HEWPOHHA; BEIOMPATH THIT KIaCCH(UKATOpa B 3aBUCUMOCTH OT
aHanM3a OOJBIINX JaHHBIX JJIS MIOCTABJIEHHO 3a71a4M; BU3yaIM3UPOBATh JaHHbBIE CpeacTBaMu Onbimorek pandas, seaborn,
pelIeHns MPUKIIAIHBIX 32129 matplotlib; BEITOTHATE MHOTOKIIACCOBYIO KIacCH(pUKAIIIO MeToamMu oubnnorekn sklearn;

CTPOUTD JI€PEBbsI PEIICHUH 1 BBIOJIHSITH 110 HUM NPEICKa3aHHue.

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moakmounte
O6ubmuorekn numpy u pandas 1 ipouTuTe AaHHbIe U3 Qaitna StudentsPerformance.csv B gatadpeiim sp.

[Momyuure pacnpeneneHne YUCIOBBIX BETHYNH qaTadpeiiMa sp HCHoIb3ys 6a30BbIe METOABI BU3yaIn3alun O6ubnnorekn pandas.
WNmnopTupyiite Ombmmorexky Seaborn. Mcmoms3ys wuHTepdeiic ansd MOATOHKM PETPECCHOHHBIX MOJeNell K  yCIOBHBIM
IMOJAMHOXKCCTBaAM Ha6opa JAaHHBIX BBIBCJINUTC rpa(’pmc YCTI€EBA€MOCTH IO MaTEMATUKE U YTCHUIO C PA3JICJICHUEM 110 TIOJTY.

3anmanue 22

3arpy3ute Moy OnbsmoTek numpay 1 matplotlib, a Taxoke Mmomynm 6nbamnoreku Scikit-learn, HeoOXxoguMBIe 1151 paOOTHI C IPEBOM
peurenuii. 13 sklearn.datasets parpysure TectoBblii Habop iris. M3yuure cTpyKTypy HOJlydeHHOro Habopa aaHHbIX. B HabGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(UMHa YalencTHKa B CM; IMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; IMPHHA JIETIECTKA B ¢M) 1 Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PEMINTH 33/a4y KiacCH(HKAIMM, OTHECEHHs PacTeHHs "Mpuc" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUTMHBI YaIlleINCTHKA U T.JI. K OTHOMY U3 Tpex kiaccoB. Coznaiite nemoncTpatuBHbIi Decision Tree kmaccudukarop,
WCIIONB3YSl OTHOMMEHHBIA Kimacc n3 6mbmmorekn sklearn m coxpanure ero B mepemeHnHyo dt. JIns pa3meneHHs MHOXKECTBA Ha




TECTOBOEC W TPCHUPOBOYHOE HCHOJNB3yWTe Meroj train test split. OToOpasuTe NOIYYEHHOE ICPCBO PEIICHHN TpadUuecK,
ucnonb3yiite meron plot_tree

3amanue 23

3arpy3uTe JaHHbIE M3 BCTpoeHHOTo Habopa load digits. lanHble npencraBisioT coboil Habop u3 1797 pykonMCHBIX H300paKeHui
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa JUIA KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe IepeBo pemieHni U MOIYYIHTe MpefcKa3aHne Ha TECTOBOH BhIOOpKe. Busyanmsupyiite mpenckasaHue, yKaKuTe TOTHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasisieT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB 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 kaxnoii ctpouke 13 uncinoBbIx 3HaueHUH. Bala 3anaya HaiiTi onrcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHITBS - BeJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. s mpencka3anus 3HAYCHUS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce aepeBbs HA JAHHBIX boston IO CIEIYIONINM ITapaMeTpaM:

MaKCUMallbHas TIIyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mol B ucte - oT 1 10 10

OTt06pazuTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

Wzyante ocrampHbIe aTpuOyTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 mepeBbsaMH U MaKCHMalbHON
rTryOWHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits_load().

OOyunre momy4eHHyI0 Moenb. BeimonanTe npenckasanue. [locunTaiiTe TOUHOCTH (Score) [uIs jeca.

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa Al JEpeBbEB PEIICHWI B CO3QAHHOM JIeCy, HCHOJB3Ys, HAlpuMep, aTpuOyT
feature_importances_.

OIIK-5.2: MWcnone3yer wmertonsl | OGydarouuiics Biaageer:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu IOCTPOEHUS AE€PEBa PEIICHUIA.

(MamMHHOTO o0yueHust) u | HaBeikamu peanusanuu anroputMa ciydaiinoro jgeca (Random forest)
aHanu3a OONBIIMX JAaHHBIX Ul | HaBbIKaMH HamuCaHWs HEHPOHHBIX CETEM.

pelIeHUs] IPUKJIAHBIX 3a4a4 HaBbikaMu 00y4eHHUS] MOJETIH.

3amanue 26

3arpy3ute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite KiacCH(pHUKATOp, CO CICAYIOIIMMHU MMapaMeTpaMu JepeBa:
MakcuMasbHas TyOuHa - 5 ypoBHEH, MUHUMAIIbHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure monyveHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM ITPHUHAI)KAT JaHHBIE N3 TECTOBON BHIOOPKH, COXpAHUTE pe3yibTaT NpeAcKa3aHnii B mepeMeHHyo predicted.

Saganue 27

3arpys3ure BCTpOCHHBIN Habop boston.

Habop narHBIX boston mpeacTaBiseT co6oit ciaoBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYeT
MacCCHB CIIFICKOB:

HUcnione3ys anroputM ciydaiineiii jgec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
rIIyOUHOUN paBHOW 5 ypoBHSAM ISl JaHHBIX. OOy4YuTe MOJYUYEHHYIO0 MOeNb. BeimonHute mpeackazanue. [locuutaidTe TOUHOCTH
(score) must neca

3anmanue 28

Wmnoprupyiite Habop mauneix Fashion MNIST (nanneie 6ubmuotexu Keras), coaepxaruit 70 000 u300paskeHHid 37€MEHTOB
OJICK/IBI B TPAJALIMSIX CEPOro, B pa3pemeHnn 28x28 MUKceIeld.u IpoYTHTE JaHHbIe/

Paznenure Habop Ha TPEHUPOBOYHBIH U TECTOBBIN B mponopunu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00BEKTOB U3 TPEHHPOBOYHOTO HAOOpa.

ITocTpoiiTe HEPOHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOJHOI0, CKPBITOTO U BBIXOJHOTO..

3amanwue 29

Ckauaiite mannble ¢ caifta kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacmakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJoTe CO CBOUM IPOEKTOM.

B karanore train cozgaiite aBe namnku cat u dog. Paznecure n3o0paxxeHus U3 KaTajgora train 1o BHOBb CO3/IaHHBIM MamnkaMm. Be MoxeT
caenath 3To BpyuHyro (0 6amnoB) wiu nporpamMmmHo (1 6amr) ucmonb3yst MeToab! si3bika Python. Bam nmonago6utcst 6ubmamoreka os
Y METOJBI CTPOK.

CreHepupyiTe gatacera U3 H300paXKeHUH UCTIONb3Ysl MeTox oubsmoTekn keras ImageDataGenerator.




C nomoisio Metoza flow from directory co3naiite renepaTop JaHHBIX Ha OCHOBE N300pakeHUH M3 KaTajora.

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

[IpoBenure oOpaTHyto onepanuo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHBIX.

Pacmennte nmeronuecs 1aHHbIe HA TPU HaOopa (train,test,validation), 1mOo ucnone3yiiTe aHHBIE U3 apXKBa test, TOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbHO co3aaliTe U 00ydInTe HEMPOHHYIO CETh IS Pa3iIMueHIs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 4acTb 2).
Jlo6eiiTech TOYHOCTH MOJICITH Ha BaJTMIAIIMOHHON BEIOOpKE He HIDKe 80%

3amanune 30

Peammsyiite ximacc Neuron OCYIIECTBISIONMHA BBITONHeHHE (QyHKIMH =Xx1*wl+x2*w2 +... +xnwntb (1), roe X — 3Ha4YeHus,
NOZIaHHbBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMK UCIIONIB3YHTE curMouay. Y 0eauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. J{Jst 7TOro caMoCTOsTENBHO 3aJaliTe Beca ¥ CMEIIEHHS ¥ 3HAYCHUS BXOJIOB U IIPOBEPHTE OTBET.
Cobepure U3 HEHPOHOB MPOCTEHIIYIO0 HCKYCCTBEHHYIO CE€Th, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO 7000 CII0M MEXY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIbKO!

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

HUckyccrBennslit naTeuiekt. OcHOBHBIE mOHATHSA NI
MamuHHOe 00ydeHue.

I'my6Gokoe obyueHme.

OOyueHmne ¢ yanurteneM U 0e3 YIUTes.

OCHOBHbIE MOHATHS aHaJIM3a IaHHBIX. JlaHHbIE, MOJIeNb, 00pPa0OTKa TaHHBIX.
MeTo0M0rHueCcKre IPUHIMITBI aHAIN3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanusi JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums naHsaeix B Phyton.

. Bmyammzamus B Pandas.

12. bubmumotexu Seaborn u Matplotlib

13. Pemaromue nepeBbsi: OCHOBHBIC TOHATHS.

14. 3apmava xKIaccupUKaIIHH.

15. [epeBss penreHnii. OCHOBHBIE TapaMeTpPHI IepeBa.
16. Jlepero pelicHUi B 3a1a41 PErPECCHU.

17. Merox O6mmKalInX coceeH.

18. Komnremnius cay4aiHoro jeca.

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

21. TIpoGiema mepeoOyUeHUsL.

22. Tuns! ommbok: true negative, false positive.

23. Merpuku kadectBa mojenu: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHWW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGisieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHINEro CITycKa.

34. HetipoHHas ceTs.

35. OpxHOCIIOHHAs MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

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

39. 3apaum pacniozHaBaHus 00pa3oB.

40. Knaccudukarius 00beKTOB.

41. Tlouck uzobpaxeHus 1Mo 00pasIry.

BOoo~NoO~WONE

[EEN
[EEN




3. Meroan4eckue MaTepHaJibl, ONpelesiioIue NPoueIypy 1 KpUTepUH OLleHUBAHUA
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kputepun ¢popmMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUM

- OIEHKA «OTJIMYHO» BBICTABISECTCS OOYYaIOIIEMYCs, €CJIM KOJIMYECTBO NPABUIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 —90% ot obuiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOI0» BHICTaBJISAETCS 00yUaloIIeMycsl, €CJIM KOJTMYECTBO IPABUIIBHBIX OTBETOB HA BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKAa «YAOBJIETBOPUTEJIbHO» BBICTABISACTCS OOYyYarOMIEMYCs, €CIM KOJUYECTBO MPaBUIIbHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % oT 0011ero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYAOBJIETBOPUTEIbHO» BBLICTABISCTCS OOYYaIOIIEMYCs, €CIU KOJIMYECTBO MpPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aIaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi OlleHOK N0 pe3y/ibTATaM BbINOJHEHHUS 3aJaHUH

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

«XOopommo» — CTaBUTCA 32 pabOTy, BHIIOJHEHHYIO IMOJIHOCTHIO, HO TPH HAIWYUH B HEHl He Oosiee 0AHOM
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 pabOoTy, ecii 00yJaroUIuiics MPaBIIILHO BBIMOIHII 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.

«HeynoB/1eTBOPUTEJIBHO» — CTABUTCS 32 pabOTY, €CIIM YUCIIO OMIMOOK U HEJOUETOB MPEBBICUIIO HOPMY
IUIsL OLIEHKH «yJJOBJICTBOPUTEIHHOY» WIIM NIPABUIIHHO BBHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowl owuboxk:

- 2pyOvle OwubKU: He3HaHUue OCHOBHbIX NOHAMUU, NPABUL, HOPM, HEe3HAHUe NPUemMo8 peulenus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCII0BUSL NPEON0NHCEHHO20 3A0AHUSL.

- Hezpybble OwUbKU: HeMOUHOCTU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHus.

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

Kpurepuu popMupoBanus 0ieHOK M0 3a4eTy

«3auTeHo0» — CTYJCHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX MOHATHH W (QyHAaMEHTAIbHBIX IMpOoOJieM; MPUOOpen HEeoOXOAWMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI TOTYUEHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH MarTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYUICHUS MOCIe10BAaTEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIIETCS B TOM ClIydae, KOIJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTr0o Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1a00 BhIpa)keHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaja, OTCYTCTBYIOT HEOOXOJMMbIE YMEHMSI M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.
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