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Coneprxanue

ITosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA
Heﬂb HpOMC)ICYTOHHOﬁ arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

@DopMbl IPOMEKYTOUHOH arTecTaluu: 3a4€T, 5 cEMeCTp; dK3aMeH, 6 ceMecTp.

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOI[ HUHAWKATOPpa JOCTUKCHUA
KOZL 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

KOMITETEHIINT
OIIK-6: CriocobeH aHann3UpOBaTh U pa3padaTHIBATh OPraHU3AHOHHO-TEXHUIECKUE U OIIK-6.2: [TpoBOIUT pacyeThI
9KOHOMHYECKHE MPOLECCH ¢ MPUMEHEHHEM METOZO0B CHCTEMHOTO aHaIN3a U OCHOBHBIX ITOKa3aTeseit
MaTeMaTHYECKOTO MOJIEITMPOBAHHS; PE3yJIbTATUBHOCTH CO3/IaHUS

MPUMEHEHHS UHPOPMAITUOHHBIX
CHCTEM U TEXHOJIOTHH

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATaMU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMBbl

Ko n HauMeHOBaHUE HHIMKATOpA OueHOYHbIe
PesynbraThl 00y4YeHUs 10 JUCIUILUINHE
JIOCTHKEHUsI KOMITETEHIIHU MaTepuabl
OIIK-6.2: TIIpoBomur pacuersl | OOy4aromuics 3HAET: Bonpocst (Nel -

OCHOBHBIX TIOKa3aTelell pe3ymbTaTHBHOCTH | - OCHOBHBIE KJIACChl HAYYHO-TEXHUYECKHX 3a1a4 B o0mactu | Ne20)
CO37aHUS U IPUMEHEHUS MHPOPMALUMOHHBIX | CBOEH TPOQPECCHOHATIBHON IEATENBLHOCTH, pellacMbIe
CHUCTEM M TEXHOJIOTHIA METOJIaMH MAIIUHHOTO OOYYEHHsI, OCHOBHBIC METOJBI -
MAIlIUHHOTO OOYy4YeHHUs; OCHOBHBIE METPUKH KadecTBa
MoO/IeJiel MAlIMHHOTO 00yYeHUs;

OO0yuarommiicsi ymeer: 3amanus (Ne21 -
-HCIONB30BaTh METOOBl MAIIMHHOro oO0yueHms s | Ne2b)

peIIeHHs TPUKIIAIHBIX 3a/1a4;

-OIICHUBAThH KAYECTBO MOJICITH O0YUCHUS;

-POBOJINTh MANIMHHBIA aHadW3 JaHHBIX B 00JacTH
UH()OPMAITMOHHBIX CHCTEM U TEXHOJIOTHIA;

OO6yuaronumiics BJajeeT: 3anaHus (Ne26 -
-HABBIKAMH OLEHKM pe3ylbTaTHMBHOCTH mnpumeHenus | Ne30)
UHQOPMAIMOHHBIX ~ CHCTEM H C  HCIOJb30BaHUEM
TEXHOJIOTHIA aHAJIN3a JJAHHBIX U MAIIMHHOTO 00YyYeHHSI.

[TpomexyTouHas aTTecTanus (IK3aMeH) MPOBOAUTCS B OJTHOM U3 creayrouux Gopm:
1) oTBeT Ha OWJIET, COCTOSINUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUICCKUX 3a/IaHU;
2) BeimonHenue 3aganuii B OMOC CamI'YTIC.

[IpomesxyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIEAYIOMUX (HOPM:
1) cobecenoBanue;
2) Beimonnenue 3aaanuit B OUOC Caml'VIIC.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI /11l OLIEHKH 3HAHMIL, yMeHUil, HABLIKOB
U (MJ1M) ONBITA 1eATeIbHOCTH, XapAKTEePHU3YIOIIUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIH I

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/1aHNsI) [1JIsl OLEHKH 3HAHHEBOT0 00pa30BaTeILHOI0 pe3yabTara

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIS NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
couunaiabHON cepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHMS OLIEHOYHBIX CPEJICTB Cpeli 00yUaronInXcs yHUBEPCHTETA
HeCyT 3aBelyIolni Kadeapoil 1 npenojaBareli — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.



KOL[ 1 HAUMCHOBAHUEC MHAUKATOPpA

O0pazoBartesbHbIA pe3ysbTaT
JOCTIDKEHUS] KOMOETEHIIUH

OITK-6.2: [Ipoogut | ObOydaromuiics 3HaeT:

pacyueThl OCHOBHBIX IIOKA3aTENEH | - OCHOBHBIC KJIACCHl HAyYHO-TEXHHYECKHX 3aJad B 00JacTH CBOeH NpodeccCHOHaIbHON
PE3yJIbTATUBHOCTH  CO3MaHMs W | JESTENbHOCTH, pEIIaeMble METOAAMH MAIIMHHOTO OOYYeHHs; OCHOBHBIE METOJBI

MIPUMEHECHUA I/IHCI)OpMaI_II/IOHHBIX MAaIIuHHOT O 06y‘IeHI/I$[; OCHOBHBIC METPUKH Ka4€CTBA MO,HGHeﬁ MalIuHHOTO 06y‘leHI/IH;
CHCTEM U TEXHOJIOTHUM

3amanue 1

Kak naswiBaeTcs METpHKa KayeCTBa, KOTOpasi OLCHHUBACT OO IMPABUIIBHO HalJICHHBIX IOJIOKUTEIbHBIX 00BEKTOB Cpeaun BCEX

00BEKTOB TIOJIOKHUTENHHOTO Kiacca?
a) TOYHOCTHIO (precision)
b) momnnora (recall)
c) Fl-mepa
d) Tounocts (score)

3amanue 2
Cpenu npeUTOKEHHBIX 33124 MAITHHHOTO O0YUYECHHS YKAKUTE 3a/1a4d PErPeCcCHr
a) Tlowck HETaTHBHBIX OT3BIBOB O (DUIIBME Ha CaifTe KHHOKOMITAHHN
b) Aunropurm ¢punbTpanuu cama
c) Ilpeackasanue cpoka OKyMmaeMOCTH MPOEKTA
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHMYECKUX TPAH3AKIIU

3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakue u3 nepeunciieHHbIX KOMaH BEpHYT JanHble 1uis Poccun u 3umbabse?
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) UToroBeIM npejackazaHUEM MOJIEIH ABJISIETCS MPEICKa3aHnue CIIyYaiHOro IepeBa
b) Tlapamerps s kaxa0ro gAepesa (rry0HMHA, MUHUMAIBHOE YHCIIO 00PA3I0B B JIMCTE U T.J.) BEIOMPAIOTCS CITy4aiHO
¢) Kaxmgoe nepeBo B jecy moydaer CiydaiHpli MOAHA00p TaHHBIX
d) Ywucno nepeBreB B JIECY BHIOUPAETCS CIydailHBIM 00pa3oM
e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE TPEACKA3aHUS JEPEBHER

3aganue 6
Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIFHOE YUCIIO 00pa3IoB B McTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3anmanue 7
Kaxoit aTprOyT oTBE4YaeT 32 MUHUMAJIBHOE YHUCI0 00pa3IoB B y3Jie I pa3zeeHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8

OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUHU ITapaMETPOB PEIAOLIEro IepeBhs Ha NepeodydeHre
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIle TCHACHLHS K TIEPE0OyUCHHUIO
b) UYewm mensine 3HaueHre min_samples_leaf, Tem MeHbIIIEe TEHICHIMS K IEPEOOYICHHUIO
C) Yem MeHbLIe IIyOHHA AEpeBa, TEM MEHBIIE TCHACHIHS K IIEPEOOyICHHUIO




d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €r0 IIEPEOOYIEHHOCTD
e) UYem MeHblle 3HaUCHUE TapameTpa max_leaf nodes, TeM MeHbIIe TEHICHIMS K ePe0OYICHHUIO

3amanne 9

Kaxoit kiaccupmkarop He0OX0IMMO HCITOJIB30BATh IS MTPeAcKa3aHus pasMepa ol0OpEHHOT0 KPeAnTa 0 3aIaHHBIM IapameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bTh Hcionb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpHBIE YTBEP)KACHUS O AEPEBbSIX PEIICHHH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOIHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaenseTcst TONBKO ISt IUCTHEB, HO HE AJIS Y3II0B
C) cBOiCTBO samples yka3pIBaeT HA KOIHYESCTBO IIPUMEPOB B y3IIe
d) mapamerp gini, BO BCEX JIUCTHSAX JOJDKCH HMETh OJHHAKOBBIC 3HAYCHUSI

3amanne 11
OTMeThTe BepHBIE YTBEPXKJICHHS O CIIy4alfHOM Jece
a) uem OoJblIe IEPEBLEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITy4aifHOTO Jieca YBEINYUBACTCS IPOMOPLUIHOHAIBLHO KOJTHUYECTBY JICBEPEB B JIECy.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 32124 PErpecCcuu
d) cayuaiiHblii Tec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKAIMN

3aganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyro KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIICHHM
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO ITapaMeTpOB Ul IepeBa, M3 TeX 3HAUCHUH MapameTpoB, 4TO OBUIH
niepeaaHsbl
d) RandomizedSearchCV maet Gonee TouHOe npenckasanue, uem GridSearchCV

3amanue 13
BriOepute U3 criucka 3a1auu KiacCuGUKaIIH:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U cO0aK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMeTPamM
C) pa3nenuTh TpUObl HA CheJOOHBIC U STOBUTHIC
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPaCcKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS IepeBa MOTYT OBITh UCIIOB30BAHbI KaK KOJMUECTBEHHBIC, TAK U KATETOPHAIbHBIC
MIPHU3HAKU
b) lepeBss perrennit MOTYT peliaTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm meHsbine 3HayeHue min_samples_leaf Tem TouHee GyayT mpecKa3aHus Ha TPEHAPOBOYHON BBHIOOPKE
d) UYewm mensbine 3Hauenue min_samples_leaf Tem TouHee OyayT mpecka3aHuUs Ha TECTOBOM BBIOOPKE

3aganue 15
Oo6yuatomias BeiOopka (X _text, y_test) ato —
a) BrIOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANBHBIE TApAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBACTCS KAYECTBO IIOJYYEHHOTO JIepeBa peLIeHuUit
C) BriOopKa, 0 KOTOPOH OCYIIECTBIIAETCS BEIOOP HAMITyYIIeld MOJEIN M3 MHOXKECTBA MoJIeeit
d) MHOXeCTBO LIeNeBbIX 3HAYCHUIA sl TAHHOTO Habopa JaHHBIX

3amanue 16
[Ipu oOyueHNH HEKOTOPOIT MO/IETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BBIOOpKE, OIy4eHa OOJIbIIast
pa3HHIa MEeXAY 3HAUYSHISIMA METPUK Ha TPEHHPOBOYHOH 1 TECTOBOM BEIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogenb nepeobyyena

b) PacnpeneneHue AaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT paclpeeeH s B TPEHUPOBOYHOM

C) Mogenp HenooOy4eHa

d) Mogenp uieanbHO HACTPOESHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue U3 npeanoKeHHbIX KOMOMHALMI HE BBI3OBYT OLIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[l1:5,[1,6]]




3amanwme 18
Kaxkue cTpoku mo3BOJISIOT 0TOOPATh S MEPBBIX CTPOK natadpaiiMa data (MHACKCHI OCIEA0BATEIHHOCTS urcen oT O ¢ mrarom 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 ciydasx MOXeT ObITh UCIIONIb30BaHA CTyIeHYaTast QYHKINS aKTHBALUN?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Onpenenuts kK KaKOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
€) Pa3pmenuTs TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MOJIOKUTESIBHEIC.
d) Ilpenckasare pa3mep 3apabOTHOM MIIATH CIENUATIHACTA MO ONPEACTICHHBIM apaMeTpam.
e) Pa3smenuts H300pakeHHS HA COASPIKAIIIE U HE COACPIKAILIE OTKPBITHINA OTOHb.

3ananue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CyMMa BXOJIOB HEHPOHA (10 UCIIOIb30BaHUS AKTUBAI[HOHHOMN ()YHKITUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo, + )

2.2. TunoBble 3aJaHUs /sl OLIeHKN HABBIKOBOI0 00Pa30BaTeJLHOI0 pe3ybTaTa

[TpoBepsiembiii 00pa3oBaTENbHBIN PE3yIbTAT:

Kon 1 HanmeHnoBanue
MHMKAaTOpa JOCTH)KECHHS OO0pazoBaTeNbHBIA Pe3yIbTaT
KOMITCTEHIINN
OIIK-6.2: ITpoBogut OO0yuaronuiics ymeer:
pacdeTbl OCHOBHBIX MoKa3aTeje -UCII0JIb30BAaTh METOJbl MALIMHHOI'O O6y‘IeHI/I)I JJIA peIICHU A MPUKIaJAHBIX 3a/1a4;
PE3YJIBTATUBHOCTH CO3/IaHHS -OLICHUBATh KAYECTBO MOJEIN O0YUCHHUS;
NPUMEHEHNST HHOPMAIIMOHHBIX -TIPOBOJIUTH MAIIMHHBINA aHAJIN3 TaHHBIX O IPUMEHEHNST HH()OPMALMOHHBIX CUCTEM H
CHCTEM M TEXHOJIOTHH TEXHOJIOTHH;
Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounte
oubnmmorekn numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[omyuuTe pacmpenelieHue YUCIOBBIX BEIUYUH JaTtadpeiima sp UCIob3ys 6a30BbIe METOBI BU3yaIu3alun OHOIHoTeKH pandas.
Wmnoprupyiite Oubmmoreky Seaborn. Mcmone3ys uHTepdeiic Uil NOATOHKH PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0bopa JIaHHBIX BBIBEAMTE rpadUK yCIeBaeMOCTH 110 MATEMAaTHKE M YTEHHIO C Pa3JIelIeHUeM M0 TI0JTy.

3amanue 22

3arpysute Moaysiu 6ubnuoTek numpay u matplotlib, a raxxke moaynu 6udanoTexku Scikit-learn, HeoOXoaMMBIE Ik pAOOTHI C JPEBOM
pemennii. U3 sklearn.datasets parpysure tectoBblit Ha0op iris. M3y4ure cTpyKTYypy MoydeHHOro Habopa gaHHBIX. B HaGope 150
9K3eMIUIIpoB ("cTpok" B MPUBBIYHONW HaM TepMHHOJIOTHH). KakaoMy 5K3eMIUIIPY COOTBETCTBYET UETHIPE YHCIOBBIX aTpuOyTa
(WUTMHA YaIneIuCTHKA B CM; LIMPHHA YalleJIMCTHKA B CM; JUTMHA JISTIECTKa B CM; [IIMPHHA JIeTIleCTKa B cM) U kiacc ('setosa’, 'versicolor’,
'virginica'). T.e. maHHBI HaOOp TO3BOJIIET PEIIUTH 3a7ady KiacCH(UKAIMH, OTHECCHUS pacTeHHUs "HpHuC" UCXONA W3 IIMPUHEBI
JIETIECTKOB, JUIMHBI YaIICINCTHKA U T.J. K OHOMY M3 Tpex KiaccoB. Coznaiite nemoHcTparuBHbEIA Decision Tree knmaccudukarop,
UCTIONB3Ysl OJHOMMEHHBIN Kiacc n3 Oubnmorexu sklearn m coxpanure ero B mepemeHHyto dt. s pasmeneHus MHOXXECTBA Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe Meron train test split. OToOpasuTe mNONyYeHHOE AEPEBO pPEUIEHUH TIpaduIecky,
ucnonp3yiite meron plot_tree

3amanwue 23

3arpy3urte naHHble U3 BCTpoeHHOro Habopa load digits. lanHbIe mpencTaBistoT coboit Habop u3 1797 pyKONUCHBIX N300paKeHUI
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYEHH IBETa JJIS KaXIOH sTUSHKH U300paKeHMsI.
OO0yuuTe IepeBo pelieHN 1 MoMyduTe Mpecka3aHue Ha TeCTOBOH BhIOOpKe. Busyanmsupyiite npeackazanue, yKaXUTe TOYHOCTh
JUTSI TIOJTYYeHHOT'O IepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIN Habop boston.

Habop nannbix boston npencrasiseT co6oii cioBaps ¢ kimouamu data, target, feature names 1 DESCR. Kirtouy data coorBercTByeT
MAacCHB CIIHCKOB:

{'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 4rcIoBBIX 3HaYCHMA. Bara 3a1aua HalTH onricaHne Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wim
0.00632) 310 YpOBEHb MPECTYMHOCTH HA YNy HACEICHHS.

IMocTpoiiTe nepeBo pelIeHuUi, IpeICKa3bIBAIOIIee CTOMMOCTD JKUITbsI IO UMEIOIIMMCS JaHHbIM. OOpaTtuTe BHUMaHHE, CTOUMOCTh
JKWJTBsSI - BETMYHMHA HEeTIpepbIBHAs, 1 AepeBo kinaccudukaiuu DecisionTreeClassifier Ham He mogonaeT. Jlis npeackazanus 3HaUSHUS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IepebepuTe Bce AepeBbs HA TAHHBIX bOSton MO CIEAYIOUIMM MapamMeTpam:

MaKCUMalbHas TyOuHa - oT 2 10 15 ypoBHeit

MHHUMAaJIBHOE YUCII0 TIPO0 11st paszeneHus - ot 2 jo 10

MHHUMAaJIBHOE YUCII0 TIpob B sucte - ot 1 1o 10

OtoOpazuTe JTydiue napameTpsl U JIydliee JepeBo.

3amanue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccudukaropa. Co3maiite Mmomens RandomForestClassifier ¢ 15 mepeBbsiMH ' MakCHMabHOM
riryOuHOM paBHOU 5 ypoBHsM 1yt maHHEIX digits load().

OO6yunTe MoTy4eHHYI0 MOZeb. BrimonanTe mpeackasanue. [locunTaiite TOYHOCTS (Score) Ay Jeca.

VKaxuTe TPU CaMbIX BAXKHBIX IapaMeTpa JUId JACPEBbEB DCEIICHHH B CO3IAHHOM JIeCy, HCIOJB3Ys, HampUMep, aTpulyT
feature_importances_.

OIIK-6.2: [IpoBoaut | OOyuarommiics Bjageer:

pacyeThl OCHOBHBIX IIOKa3aTellell | -HaBbIKAMH aHAJIK3a JaHHBIX 00 HH(POPMAIMOHHOW CHCTEME B TOM YHUCIIC U C UCIIOIb30BaHUEM
pe3yJNbTaTUBHOCTH  CO3JaHUs M | TEXHOJOTUH MAIIMHHOTO O0yYEeHHUS.

NPUMEHEHUS UH(POPMAIUOHHBIX
CHCTEM U TEXHOJIOTUH

3aganue 26
3arpysute l0g-daiin akruBHocTH monb3oBareneit 8 OUOC Byza. [IpoBennte mepBuuHb ananu3. Crpynnupyiite JaHHbBIE 110
TMI0JTE30BATEII0. BEIBEINTE rECTOrpaMMy 0 BPEMEHH ITPOBOAMMOMY B cucteMe. [locTpoiiTe KpyroByio quarpaMmy, OTOOpaskaroyro
3aTpaThl BpeMEHH 10 pazfenaM. OTBEThTe MICbMEHHO, CKOJIBKO BPEMEHH B CHCTEME MPOBOAAT YaIlle BCETO, KAKOH a3 el HOCEUIaloT
yarre BCEero.

Saganue 27

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop mannbix boston mpeacrariseT co0oii cnoBaps ¢ kiodamu data, target, feature names u DESCR. Knrouy data cooTBeTcTBYeT
MacCHUB CIHCKOB:

Hcnonb3ys anroputM ciydainsiii ec (random forest) Cosnaiite moaens RandomForestClassifier ¢ 20 gepeBbsiMu 1 MaKCUMAaTbHOM
NIyOWHON paBHOM 5 ypoBHSM s AaHHbBIX. OOyYdTe MOJYYCHHYIO MOJelb. Beimonnute mpeackasanue. [locunraiite TOYHOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (manneie 6ubnuorteku Keras), comepxammit 70 000 u3o0paskeHU# 31€MEHTOB
OJIIeKIBI B TPAJAIAIX CEPOro, B pa3perieHnH 28x28 MUKcenel.u mpodTUTe JaHHbIE/

Paznenute HabOp HA TPECHUPOBOYHBIN M TECTOBBIN B mpomopiwn 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00bEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

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

3amanue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). JIist ckaunBanus HEOOXO0IUMO MPOUTH HPOLIEAYPY
peructpanuu. Pacnakyiite apXuBblI train.zip u test.zip ¢ JaHHBIMHU B KaTAJIOTE CO CBOUM MPOCKTOM.

B xarasore train co3naiite n1Be nanku cat u dog. PasHecure n3o0paskeHns U3 KaTajora train 1o BHOBb CO31aHHBIM ITarnkaM. Ber Moxer
caenath 3To BpyuHyro (0 6ammoB) mwim mporpamMHo (1 6amn) uecnoip3ys MeTos! s3bika Python. Bam monamobutcst Onbnmoreka os
Y METOJBI CTPOK.

CrenepupyiiTe natacera U3 H300paKeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300pa’keHMH U3 KaTajora.

HWccnenyiite nomy4eHHbIN TeHepaTop. BeiBenuTe Ha 9kpaH, u3ydure Gopmy.

IIpoBenute 0OpaTHYIO onepaluio. Buzyanmsupyiite nepBbie MATh 00BEKTOB M3 MOITYYSHHOTO HA0Opa TaHHBIX.

Pacmienure nmeromuecs naHHble Ha Tpu Habopa (train,test,validation), mu60 HCONB3yHTE NaHHBIE U3 apXWBa test, MOJTOTOBUB UX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosSTeNnbHO co3AalTe U 00yINTe HEMPOHHYIO CETh JUIS Pa3IMUeHIsI KOIIEK U cobak (10 mpuMepy 1a0opaTopHOH 5, 9acTs 2).
JlobefiTech TOUHOCTH MOJIENT Ha BAIMJAITMOHHOM BRIOOpKE He HImke 80%

3ananue 30

Peaynmsyiite kiacc Neuron OCyIIECTBISIOUIMH BbIMoiHeHHe QyHKnuH =x1*wl+x2*w2 +.. +xnwn+b (1), rae x — 3HayeHwus,
NOZIaHHBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKINU aKTHBAIMU UCIIOIB3YHTE CUTMOULy. Y OeuTech, 4To
CO3JJaHHBIN BaMH HEHpOH paboraet. JIJist 7TOro caMoCTOSTENEHO 3a/1aiiTe Beca M CMEIIEHHS ¥ 3HAYSHUS BXO/IOB M IIPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB NMPOCTEHIITYIO0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOHOTO.
CKpBITBIN CTI0H — 3TO JF000H CIIOH MEXK Y BXOIHBIM (TIEPBBIM) CIIOEM CETH U BBIXOIHBIM (Tociae HIM). CKPBITHIX CIIOEB MOXKET OBITh
HECKOJIBKO!




2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4alOIUXCs K POMEKYTOUYHOM aTTecTaluu

HUckyccTBennslii unTeiiekT. OcHoBHbie moHsTHs U
MainuHHOe 00y4deHueE.

I'nmy6okoe oOy4enue.

OOyueHue ¢ yunuTeneM U 0e3 yIuTens.

OCHOBHBIE MTOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
Ienn, 3Tamnbl, METOIB! M TEXHUKN aHAJIN3a JAHHBIX.
@unbTpanys TpyNNupoBKa U arperanus JaHHBIX.
Busyanuzanus naHHbIX.

Busyanuzamus nanaeix B Phyton.

10. Bmsyammzamus B Pandas.

11. Bubmuoreku Seaborn u Matplotlib

12. Pemarouue nepeBbsi: OCHOBHBIE TOHATHSI.

13. 3anmaua knaccupuUKaIuH.

14. Jlepesbs peuienuii. OCHOBHBIE TapaMeTpHI AepeBa.
15. JlepeBo perieHHH B 331241 PErPECCHH.

16. Merox O6mKalIInX coceeH.

17. Konmemnmus ciy4aifHOTO Jeca.

18. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.

19. VYcpennenue mporHO30B.

20. TIpoGmema mepeoOydeHUs.

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

22. Merpuku kadectBa mojenu: Precision, Recall, F1 score.
23. TecrupoBanue ROC AUC.

24. HeiipoHHBIE CETH.

25. HckyccTBeHHBbIE HEHPOHBI.

26. OyHKUWY aKTHUBALMHU HEWPOHA.

27. IlepuentpoH.

28. OOyueHue HeHpoHa.

29. T'panweHTHBIH CITyCK.

30. [pobnenue mara npu rpaJieHTHOM CITYCKE.

31. CroxacTudecKuii rpaleHTHBIH CITyCK.

32. MeTo HauCKOpEHIIero Ccmycka.

33. Hetiponnas cets.

34. OpHocnoitHas MOJIEIb.

35. CeprouHble HEWPOHHBIE CETH.

36. CBEpTOUHBIIi CIIOH, CII0H IOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
37. llenerast QyHKIHS.

38. 3anmauu pacnozHaBaHus 00pa3oB.

39. Kunaccudukarus 00bEKTOB.

©CoNoGR~WDNERE

3. MeToau4eckne MaTepHaJibl, ONpeAesioLIUe NPoLelypPy U KPUTEePUH OLleHUBAHUS
c(popMUPOBAHHOCTH KOMIIETEHIMI NMPH NPOBeIeHUH NPOMEKYTOYHOM aTTecTaluu

Kpurepun popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIIEHKAa «OTJMYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TNPABWIBHBIX OTBETOB Ha
Bornpockl coctaisieT 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIM KOJIMUYECTBO MPABHIILHBIX OTBETOB HAa BOIIPOCHI
— 89 — 76% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB,;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYarOMIEMYCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 00111ero o6bEma 3a1aHHBIX BOIPOCOB,;

- OIICHKa «HEYI0BJIeTBOPHUTEJIbHO» BBICTABISIETCS OOYYArOIIEMYCsl, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popMmupoBaHus OLIEHOK 110 Pe3y/JIbTATAM BbINOJTHEHUS 3aJaHU I

«OTIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIIOJHEHHYIO IMOJHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJMYMK B HeW He OoJiee OJIHOM
Herpy0Oo# omMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJBHO» — CTABUTCS 32 pabOTy, €cial 00yJyaroUuiicsl MpaBUIBHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHI He OoJiee OHOM rpy0oii OmMOKM U JABYX HEIOYETOB, HE Ooyiee OHOM TrpyOoil u
OJTHOM HerpyOoi ommuoKu, He Oosiee Tpex HerpyObIX OMMOOK, OJJHOM HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.



«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCA 32 pa0dOTY, €CJIM YHCIIO OMMOOK U HEIOUETOB MPEBBICUIIO HOPMY
IUIsL OLIEHKH «yJIOBIIETBOPUTEIHLHOY» WIIH MTPABUIHHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowvr owubox:

- 2pyOvle OwubKU: He3HaHUue OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE VYCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyObvle OWUOKU: HEMOYHOCMU YOPMYTUPOBOK, ONpedeeHUll, HEPAYUOHAIbHBIL 8100 X00d PeueHUsl.

- He0ouemyl: HepayUoOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kpurtepun popmMupoBanusi oeHoK 10 3a4eTy

«3a4TeHo0» — CTYJCHT JAEMOHCTPHPYET 3HAHUE OCHOBHBIX Pa3/eJIOB MPOTrPaMMbI H3y4aeMOro Kypca: ero
0a30BBIX MOHATHH W (YyHAAMEHTAIBHBIX MPOOJIeM; MPUOOpenT HEOOXOAMMBIE YMEHHUS M HAaBBIKH, OCBOWII
BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS TOTYIEHHBIX 3HAHUH, HE JIOMYCTHII (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO IIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCcKas JIMIIb
HE3HAYUTEJbHBIC HAPYIICHHUS TTOCIEI0BATEILHOCTH U3JIOKEHNS M HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIydae, KOTJa CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3JIeJIOB IPOTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX HOHATHN U QyHAaMEHTAIBHBIX IpolieM. Y
IK3aMEHYeMOro c1a00 BBIPaKEHA CIIOCOOHOCTH K CAMOCTOSITEIbHOMY aHAJTMTHYECKOMY MBIIIJICHUIO, HIMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaja, OTCYTCTBYIOT HEOOXOIAMMBbIE YMEHHSI Y HaBBIKH, JOIYLICHBI IpyObIe
omrOKH ¥ HE3HAHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JOTOJIHUTEIBHBIC BOIPOCH], 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS MTOJIOKHUTEIILHON OIIEHKH.

Kpurepun opMHpOBaHNS OLIEHOK MO IK3aMeHY

«OTIMYHO» — CTYAEHT NpHOOpENn HEOOXOIMMBbIE YMEHHS M HAaBBIKHM, IPOJAEMOHCTPUPOBAJ HaBBIK
IIPAKTUYECKOIO IPUMEHEHUS MOIyUYE€HHBIX 3HaHUH, HE TOMYCTUI JIOTHYECKUX U (PAKTUYECKUX OIINOOK.

«Xopomo» — CTyIeHT IpuoOpen HEOOXOAMMbBIE YMEHHS W HaBBIKH, MPOJEMOHCTPUPOBAN HAaBBIK
MPAKTUYECKOTO MPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OIINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTYJEHT JOIYCTHJI CYILIECTBEHHBIE OILINOKH.

«HeynoBJIeTBOPUTEJIBHO» — CTYIEHT JEMOHCTPHPYET (parMeHTapHble 3HAHHS H3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXOIUMbIE YMEHMSI U HABBIKH, IOMYIIEHBI TPyOble OMHUOKH.



