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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 KOMIIETECHIIMH.

Metoanyeckre MaTepraibl, ONpEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
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
00pa3oBaTebHON MTPOTPAMMBI.

DopMbI IPOMEXKYTOUHOM arTecTaluu: 3a4€T, 3 ceMecTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Kox nannkaTopa mocTKeHUS
Kox n HanmeHoBaHHE KOMIIETEHIUN

KOMITETCHIINN
OIIK-5: CnocoGeH npuMeHATh HHCTPYMEHTapHi (popMaliu3aliiy HayqHO-TexHH4YeckuX 3aaay, | OIIK-5.3: Mcnonb3yet MeTosst
UCIIOJIb30BaTh PUKIIAJHOE IIPOrpaMMHOe oOecrieueHne Ul MOACINPOBAaHUS U UCKYCCTBEHHOT'O MHTEIIJIEKTa
MPOEKTUPOBAHUS CUCTEM U MPOLIECCOB (MammHHOTO O0YUYCHHMS) U

aHanu3a OONBIINX JAaHHBIX I
pemieHns NPUKIAAHBIX 3a0a49

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJbTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon 1 HanmeHOBaHME HHINKATOPA OueHouHBIE
PesynbraTel 00y4yeHHUs 10 AUCIMIUINHE
JOCTH)KEHHS KOMIICTEHIINT MaTEpHAIIBI
OIIK-5.3: Hcnone3yer MeTosl | OOyuaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METOIbI MAaIIHHHOTO o6yuenwus; | Ne20)
00yueHus) ¥ aHanu3a OOJILIIMX JAHHBIX Ul | KIaCCH(UKAIMIO 334 MAalIMHHOTO OOYYEHHsS; METPUKH
peLIeHUs PUKIIAIHBIX 33124 KauecTBa MoAeNH; (GYHKIMM W METOAbl OHONIHOTEKH

Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperanyy JIaHHbIX; NPU3HAKH ePe00yUSHHOCTH MOJIEIH;
MeTo1bl OnbsmoTek sklearn, seaborn, matplotlib m numpy.
OOyyaronuiicst ymeer:. 3ananus (Ne21 -
arperdpoBarh JaHHble cpeacTBamMu Python; BeImomHsaTh | Ne25)

¢dunpTpanuio gaHHBIX cpeacTBamu Python; HacTpauBaTh
BEC HEHpOHHA;, BHIOMpATh TUN KiIAacCUPHUKATOPA B
3aBUCUMOCTH OT MOCTABJICHHOM 3aJ[a4yu; BU3YyaJU3UPOBAThH
JMaHHBIC  cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BBITIOJIHSATh MHOTOKJIACCOBYIO KJIACCU(HMKALIMIO METOAAMH
oubmuorexu sklearn;

CTPOWTH JICPCBbSl PEUICHWH W BBIIOJHITH [0 HHUM

Ipe/icKa3aHue.
OO6yuaronuiics Baajeer: 3anaHus Ne  26-
HaBbikaMu nocTpoeHus AepeBa pelleHUi; Ne30)

peanu3aiuu aaroputma ciiygdaiitoro seca (Random forest);
HalucaHusi HEUPOHHBIX CeTell;
00yUYeHHS MOJICITH.

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

2. TunoBbiel KOHTPOJIbHbIE 3aJAHUS WM MHbIE MATEPHUAJIbI JJI51 OLlCHKHM 3HAHUH, YMEeHUl, HABbLIKOB
U (MJ1M) ONBITA AEATEIbHOCTH, XapAKTEPHU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIUI

2.1. Tunossbie BONPOCHI (TeCTOBBIE 3aaHNs1) ISl OEHKH 3HAHHEBOIr0 00pa30BaTeJIbHOIO0 pe3yabTara

[TpoBepsiemblii 00pa30BaTENIbHBIN pe3yNbTaT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHBbIE CPENCTBA, NPEIHA3HAYEHHBIE I INPOBEAEHUS AaTTECTALIMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX INPOIERyp KONMW4ecTBE BapuaHTOB. OICHOYHBIE



Kon n nHanmenoBanue HHAWKATOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-5.3: MHcnons3dyer wMetoasl | OOyuaromuiics 3HaeT:
HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYeHUs; KJIacCU(HKALUIO 3a/lad MAIlMHHOTO O0YyYeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; QYHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OONBIIMX JaHHBIX A4 pemieHusa | head; MeTojsl (QUIBTPALMM W arperaly JaHHbIX; MPU3HAKH MEePeo0yUEeHHOCTH MOJICIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib u numpy.
3anmanue 1
MammHHOe 00y4eHne —
a) CrenuaIM3upOBAaHHOE MPOTPaAMMHOE penreHre (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JAHHBIX
b) ora rpynmnuposka 06sekToB (HabimromeHuit, cOOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOUCTBA OOBEKTOB
C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yaeOHbIi MprMep, COIepIKAINi 3aJaHHBIIT BXOJHOW HAbOP
JIAHHBIX, U COOTBETCTBYIOIINI €My NPaBUIIbHBIN BEIXOAHOH Pe3yIbTaT
d) mompasmeneHHe HCKYCCTBEHHOTO MHTEIIICKTA M3YYAIOIIMHA METOMIBI TIOCTPOCHHUS alTOPUTMOB, CIIOCOGHBIX 00Y4aThCsl Ha
JIaHHBIX

3aganue 2
Cpenu mpeioKeHHbIX 33184 MAIIHHHOTO O0YYCHHS YKAKHUTE 3a0a491 PErPecCHn
a) [Ilowck HeraTHBHBIX OT3BIBOB Ha (DHIIBM HA CaliTe KHHOKOMITAHUH
b) Anroputrm ¢unbTpaimu cama
c) Ilpenckasanue cpoka OKYIIaeMOCTH IPOCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTU KBapPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

3amanue 3
K 6ubnuorekam ananu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepednciieHHBIX KOMaH[ BepHYT AaHHbIe 11 Poccnu u 3umbadse?
a) res.query(‘country == ["Russia","Zimbabwe"])
b) res.query(‘country == "Russia" | "Zimbabwe"")
¢) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3aganue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jeca - Random Forest
a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIIy4aiHOro JiepeBa
b) Tlapamerpsl wis kaxaoro jaepesa (rryoHHA, MUHUMAIBHOE YHUCIIO 00PA3IOB B JIMCTE U T.JI.) BBIOUPAIOTCS CIIyYaiiHO
€) Kaxmoe nepeBo B jecy noiydaer clyq4ailHpli MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE TPECKa3aHMsI JEPEBBER

3amanue 6
Kakoit atpu0yT oTBe9aeT 3a MUHUMAaJIFHOE YUCIIO 00pa3IoB B ucTe?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii arpuOyT 0TBE4aeT 32 MUHHUMAJILHOE YHCIIO 00pa3LoB B y3Je AJIs pa3iesieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity decrease

cpencTBa MOMJIEKAT aKTyalu3ald C YY4eTOM Pa3BUTHs HayKH, 0Opa3oBaHUs, KYJbTYPbl, JKOHOMHUKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3anmanue 8
OTMeThTe BEpHBIC YTBEP)KACHUS O BIMSHHUU IapaMeTPOB PEIIAOLIEro IepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLUS K EPEO0yICHHIO
b) UYewm mensbiue 3HaueHHe min_samples_leaf, TeM MeHbIIIe TEHACHIMS K IEPEOOYICHUIO
C) Yem MeHbLIe ITyOHHA AepeBa, TEM MEHBIIE TCHACHIHS K IIEPEo0yICHHUIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIIe 3HaUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIE TCHICHINS K TIEPEOOYUCHHUIO

3amanue 9

Kaxkoit KJ'IaCCI/Iq)I/IKaTOp HCO6XOIII/IMO HCII0Jb30BaTh AJId MPEACKa3aHus pa3Mepa OIIOGpeHHOI‘O KpeauTa 110 3aJaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh HcioNb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPHKICHUS O ACPEBbIX PEILCHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOJHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaensAeTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) cBOiicTBO samples yka3pIBaeT HA KOIHYECTBO IIPUMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBAX TODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

3aganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) 4eM OoJbIIE ACPEBLEB B JIECY, TEM JIyUIe KAYECTBO MPEICKA3aHUs
b) Bpems HacTpoiiKu 1 PabOTHI CITyYalHOTO Jieca YBEIUUHUBACTCS MPOMOPIHOHATBHO KOJIHYESCTBY JAEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM IS PEIICHHS 3aa4 PErpecCcuu
d) chyuaiiHblii Tec TPUMEHNM /IS PENICHHS 3a1a4 KIacCupUKAIN

Saganue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxogut nydinyro KOMOWHALIMIO TAPAMETPOB LIS IepeBa PeLICHHH
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
€) GridSearchCV Haxomur nydiryl0 KOMOWHAIIMIO MapaMeTpOB Ui JepeBa, M3 TeX 3HAUCHHI MMapamMeTpoB, YTO ObUIH
nepeiaHsbl
d) RandomizedSearchCV maer Gonee TouHOe npeckasanue, uem GridSearchCV

Bamanue 13
Bribepure U3 criucka 3aaa4yn KiaccuhuKaum:
a) pasnenuts 1o Gororpaduu KUBOTHBIX HA KOUIEK U cOOaK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh rpuldbl Ha CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHOM OKpPaCcKe

3aganue 14
OTMeThTe BepHbIE YTBEP)KICHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS AepeBa MOTYT OBITh UCIOJIB30BAHbI KaK KOJMYCCTBCHHbIC, TAK U KATETOPHATbHBIC
MIPHU3HAKU
b) epeBss perrennit MOTYT periaTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm mewnsbine 3HayeHue min_samples_leaf Tem Tounee OyayT mpeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem Tounee 6yayT mpenckazaHus HA TECTOBOI BEIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopka, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANbHBIE TAPAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBAETCS Ka4ECTBO MOJYYCHHOTO JepeBa PEIICHHUH
C) BrIOopKa, M0 KOTOPO# OCYIIECTBISETCS BEIOOP HAMIIYUIICH MOJIEIH M3 MHOKECTBa MOIeTIei
d) MHOKeCTBO LeJeBbIX 3HAYEHHI /IS JAHHOTO HAabopa JaHHBIX

3aganue 16
IIpu 0OyueHNHE HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BRIOOPKE, MoiTydeHa OoJbImas
pa3HHIA MEXAY 3HAUYEHISIMA METPUK Ha TPEHHPOBOYHOH 1 TecTOBOI BEIOOpKax. O WeM 3TO MOKET TOBOPUTH?

a) Mogenp nepeobyyeHa

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

€) Mogenp HenooOy4eHa

d) Mogenp uieanbHO HACTPOESHA




3aganue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue U3 npeanoKeHHbIX KOMOWHALMI 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]]

3amanue 18
Kakwe cTpoxu mo3BOJIAIOT 0TOOpaTh S5 MepBHIX CTPOK HaTadpaiiMa data (MHIEKCHI MTOCIIeA0BATEILHOCTH Yricend oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3anganue 19

B xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyIIeHYaTask (PyHKIHS aKTHBALMU?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Omnpenenuth kK KaKOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3menuTh TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MOJIOKUTESIBHEIC.
d) IlIpenckasars pazMep 3apaOOTHOM IUIATHI CHEHAINCTA IO ONPEACICHHBIM apaMeTpaM.
e) PasngenuTh M300pakeHUs Ha COAEpIKAILIE U HEe COepPIKAIHe OTKPBITHIH OTOHb.

3ananue 20
Kakoe 3Ha4eHHEe MOXKET UMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHa (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBble 3aJaHUA VI OLIEHKH HABBIKOBOI'0 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

Kon n HauMeHOBaHHUE
WHIHMKATOpa JOCTHKCHHS OO0pa3oBaTeNbHBIN pe3yabTaT
KOMIICTCHIIUH
OIIK-5.3: Mcionb3yeT MeTo b OO6yuaronuiicst ymeeT:
HCKYCCTBEHHOTO MHTEIUIEKTa arperupoBarh JIaHHbIE cpejicTBaMu Python; BEIIONHATE (GUILTPALIUIO JAHHBIX CPEICTBAMH
(MaImMHHOTO 00yYeHUs) U Python; HacTpanBaTh Bec HelipOHHA; BEIOMPATh THI KIACCU(HKATOPA B 3aBUCHMOCTH OT
aHaM3a OOJBLIMX JAHHBIX JUTS MOCTaBIICHHOM 3a/1a4l; BU3YaJIn3UpOBaTh JaHHbIE cpeacTBaMu OnbimoTek pandas, seaborn,
pelIeHNs MPUKIIAIHBIX 3219 matplotlib; BEITOTHATE MHOTOKIIACCOBYIO KIacCH(pUKAIIIO MeToamu onbnnoreku sklearn;
CTPOHTbh ACPEBbs PEIICHUH U BBIIOJIHATh O HUM NPEICKa3aHue.

Saganue 21

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

[Nomyuute pacmpesesieHUe YUCIOBBIX BEINUNH JaTadpelima sp UCHOIb3Ys 0a30Bble METOBl BU3yannu3anul OHOIHOTeKH pandas.
Wmnoprupyiite O6ubimoreky Seaborn. Hcmonb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0opa JIaHHBIX BhIBEAMTE rpaHK yCIEeBaEMOCTH 110 MATEMaTHKE M YTEHHUIO C Pa3/IeJICHUEM I10 MOIy.

3aganue 22

3arpy3ute Moy OnbsmoTek numpay 1 matplotlib, a Taxoke Mmomynu 6ndaunorexu Scikit-learn, Heo6GXxoguUMBIe 11 paOOTHI C IPEBOM
peurenuii. M3 sklearn.datasets parpysure TecToBblil Habop iris. M3yunrte cTpyKTypy HOny4eHHOro Habopa maHHbIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpulyTa
(JUMHa YamencTHKa B CM; IIMPHHA YaIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPUHA JIETIECTKa B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIH HAOOp MO3BOJSET PELINTH 337ady KJIACCU(PHKAILMM, OTHECEHUs PAacTeHHsl "MpHUC" HCXOMsA M3 MIMPUHBI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OTHOMY U3 Tpex KiaccoB. Coznaiite nemoHcTparuBHbId Decision Tree knaccudukarop,
WCTIONB3YSl OTHOMMEHHBINH Kitacc n3 O6mbmmotekn sklearn m coxpanute ero B mepemenHyro dt. Jlnsg pa3meneHns MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTojn train test split. OToOpasure MOITy4eHHOE IEPEBO DPEMICHWH TpadHuecKH,
ucnonp3yiite meron plot_tree

3amanwue 23

3arpy3urte naHHbIe U3 BCTpoeHHOTo Habopa load digits. /JlaHHbie mpeacTaBistoT coboi Habop u3 1797 pyKOMHMCHBIX U300paKeHUI
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpeIcTaBlicHa MACCHBOM W3 64 3HaYCHHU IIBETa JUIS Ka)XIOW STYCUKH M300paKCHUS.
OO0y4uTe IepeBo penIcHui U MOJTYYHTe MpeACcKa3aHue Ha TECTOBOM BRIOOpKe. Busyanusupyiite mpeackasaHue, yKaKUTe TOYHOCTh
JUIsl IOJTYYeHHOT'O IepeBa.




3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npencrasnseT coboii cioBaps ¢ kiarouamu 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 kaxmoii ctpouke 13 uncioBrIx 3HaueHMA. Bama 3amaua HaiiT onmucanne Kakaoro u3 Hux. Tak nmepsoe 3Hauenune (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbSI TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKUJIbS - BEJIMYHMHA HeTIpepbIBHAs, 1 iepeBo knaccudukanuu DecisionTreeClassifier Ham He nmogoitn€r. s npenckasanus 3HaUCHUs
1esneBoil PyHKIMH HY)XHO perpeccronHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs HA JaHHBIX bOston IO CIETYIOUIMM ITapaMeTpaM:

MaKcHMalbHas ITyOuHa - ot 2 10 15 ypoBHei

MHHUMAaJIBHOE YUCII0 TIPO0 JuIst paszaeneHus - ot 2 jo 10

MHHUMAaJIBHOE YUCII0 P00 B sucte - ot 1 1o 10

OT00pazuTe TydIIue mapaMeTpsl U JIydliee 1epeBo.

3amanue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccuduraropa. Co3maiite momens RandomForestClassifier ¢ 15 mgepeBbsiMH M MaKCHMaIbHOM
rTryOWHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

OO06yuuTe MoNy4eHHYIO MOieib. BrimonHuTe npeackazanue. [locuuraiite TOUHOCTH (score) st Jieca.

YKaKuTe TpU CaMbIX BaKHBIX MapaMmeTpa AJsl JIEPEeBbEB PEIICHUH B CO3JaHHOM JIeCy, HCIHOJb3ysl, Hanpumep, arpuoyT
feature_importances_.

OIIK-5.3: MWcnone3yer wmeronsl | OOydaromuiics Biaageer:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu IOCTPOEHUS AE€PEBa PEIICHUIA.

(MaImHHOTO o0yueHust) U | HaBeikamu peanusanuu anroputMa ciydaiinoro jgeca (Random forest)
aHanu3a OONBIIMX JAaHHBIX JUIs | HaBbIKaMy HaNMMCaHMS HEHPOHHBIX CeTeH.

pelleHys PUKIAAHbIX 3a1a4 Hagbikamu 06yUeHUs MOJIENIN.

3aganue 26

3arpy3utre OaHHBIE W3 BCTpoeHHoro Habopa load digits. Co3maiite kiaccuukaTop, co CICIyIOIUMH MapaMeTpamMH JepeBa:
MaKcHMaJbHas TITyOuHa - 5 ypoBHEH, MUHHMaJILHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure momy4eHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBeTcTBeHHO. [Ipenckaxure
KJIACcChI, K KOTOPBIM MPUHA/IJICKAT JaHHBIE U3 TECTOBON BEIOOPKH, COXPAHUTE pe3ylbTaT HpelcKa3aHuil B mepeMeHHyto predicted.

3amanue 27

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop ganubix boston npezacrasiser co0oii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHB CIIFICKOB:

HUcnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsimMu 1 MaKCUMAaIBHOM
TIyOWHON paBHOM 5 ypoBHAM st AaHHBIX. OOyduTe TONYYEHHYIO MOAeNb. BeimomHute mpeackazanue. [locunraiite TO9HOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (manueie 6ubnuorteku Keras), comepxammii 70 000 u3o0pakeHUN 31€MEHTOB
OJIIeKIBI B TPAJAIAIX CEPOTo, B pa3perieHun 28X28 MUKCceNel. n IpOUTHTE JaHHBIE/

Paznenure Habop Ha TPEHHUPOBOYHBIH U TECTOBBIN B ponopiuu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00bEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CJIIOEB: BXOJHOI'0, CKPBITOIO U BBIXOJHOTO..

3aganue 29

Cxauaiite nanHsle ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [lyisi ckaunBaHuss HEOOXOAUMO MPOUTH NPOLEAYPY
perucrpanuu. Pacniakyiite apXuBbl train.zip  test.zip ¢ JaHHBIMH B KaTaJIOTe CO CBOMM IPOEKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. PazHecure n3o0paskeHus U3 KaTajora train o BHOBb CO3/1aHHBIM ITarnkaM. Ber Moxer
czenathb 3710 BpyuHyto (0 6ayuroB) mmu nporpamMmuo (1 Gaur) ucnonbs3yst MeToas! s3bika Python. Bam monano6urcs 6ubnnoreka os
Y METO/BI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C momomrsio Metona flow from_directory cozmaiitTe reHepaTop JaHHBIX HA OCHOBE M300paKeHUI U3 KaTajora.

HWccnenyiiTe nomydeHHbIN TeHepaTop. BeiBeanuTte Ha 3kpaH, n3yante Gopmy.

IIpoBeaute obpaTHYIO onepanuio. Busyanmusupyiite nepBbie MATh 00BEKTOB U3 MOITYYEHHOTO Habopa TaHHBIX.

Pacmienute nmeromuecs naHHble Ha Tpu Habopa (train,test,validation), mu00 UCIONB3yHTE NaHHBIE U3 apXWBa test, MOJTOTOBUB UX
COOTBETCTBYIOITNM 00pa3oM.

CamocTosTeNnbHO co3aliTe U 00y4INTe HEMPOHHYIO CeTh IS Pa3IMUeHIS KOIIeK U cobak (110 mpuMepy 1abopaTopHOH S5, 4acTsb 2).
JlobeiiTech TOYHOCTH MOJIENM Ha BAIMAAIIMOHHON BhIOOpKE HEe HIKE 80%




3aganue 30

Peaynmsyiite kiacc Neuron OCYIIECTBISIOUIMH BbINONHEHUE (QYHKIMH =X1*wl+x2*w2 +... +xnwn+b (1), rme x — 3HayeHwus,
MOJJAaHHBIC Ha BXOJ, W - Beca BXOJIOB, a b - cMelieHue. B kadecTBe (yHKIIMK aKTUBAIMK UCHOIB3YHTE CUTMOUAY. Y OCAUTECh, YTO
CO3JIaHHBIN BaMU HEHPOH padoTaet. J[Jist 3TOro caMOCTOSATENBHO 3a/1aliTe Beca U CMEIICHHUS M 3HAYCHUS BXOJIOB U MPOBEPHTE OTBET.
CoOepurte 13 HEHPOHOB TPOCTEHINYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOJAHOTO, CKPBITOTO M BBIXOTHOTO.
CKpBITBIH CII0H — 3TO OO0 CITOM MEX Ty BXOIHBIM (TIEPBBIM) CIIOEM CETH U BEIXOTHBIM (TIociHeTHIM ). CKPBITHIX CIIOEB MOKET OBITH
HECKOJBKO!

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

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA NI
MamuHHOe 00ydeHHe.

I'my6Gokoe obydeHme.

OOyueHue ¢ yunuTeneM U 0e3 yIuTes.

OCHOBHBIE MOHATHS aHaJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo00rHYeCKHE IPUHIMITEI aHAIN3bI TaHHBIX.
Lenu, aTansl, METOIB M TEXHUKH aHAJIU3a JaHHBIX.
@dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Buzyanuzanus naHHbIX.

10. Bmsyammzamus naHHeix B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmmoteku Seaborn u Matplotlib

13. Pemaromue nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmaua xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI IepeBa.
16. [lepeBo pelicHUi B 3a1a4u PErPECCHU.

17. Merox O6mmKkalInX coceei.

18. Komnremnius cay4aiHOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3LOB.
20. YcpenHeHue NpOrHO30B.

21. TIpobGriema mepeoOyueHHUsL.

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

23. Mertpuku kadectBa Mojenn: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. OyHKUMY aKTUBALMK HEWPOHA.

28. IlepuenTpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGsieHue mmiara mpu rpagueHTHOM CIIyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Merto HauCKOpewIero cmycka.

34. HetiponHas ceTs.

35. OgmHOcoHAsT MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOYHBII CIOH, CIIO0H MOABBIOOPKH, IOJTHOCBS3HEIHA CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3anmauu pacnoszHaBaHus 00pa3oB.

40. Knaccudukarys oObeKTOB.

41. Tlouck uzobpaxeHus 1Mo oopasiry.

©CoNOGOR~ONDE

3. MeTtoauyeckne MaTepHuaJIbl, ONpeae/solue Npoue1ypy 1 KpUTepUu OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIUH IIPH NMPOBEACHNH NIPOMEKYTOYHOH aTTECTALMHU

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OLIEHKAa «OTJMYHO» BBICTABISIETCS OOYYaIOUIEMYCs, €CIM KOJUYECTBO NPABMIIBHBIX OTBETOB Ha
Bonpockl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIPOCOB;

- OLIEHKA «XOPOIL0» BBICTABISAETCS 00yUaromEeMycsl, €CJIM KOJMYECTBO MPaBHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OLICHKAa «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOyYaroleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCHI —/5—60 % OT 06111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKa «HEeYI0BJIETBOPHUTEJIbHO» BBICTABISAETCS OOyYaroIeMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK 0 Pe3yJbTATaM BbINOJTHEHUSA 3aaHU I

«OTAUYHO)» — CTAaBUTCS 32 PabOTY, BHIIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopo1o» — CTaBUTCS 32 padOTy, BHIMOJHEHHYIO MOJHOCTHIO, HO TIPH HAJIMYWW B HEW HE OoJiee OJHOU
HEerpyOo# oIMOKM M OIHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHTEIBHO» — CTABUTCS 33 padOTy, €Cii 00YyJatOUIHiiCs MPaBHIILHO BHITIONHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OgHON Tpy0oil OIMMOKM M IBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOM HerpyOoi ommuoKu, He Oosee Tpex HErpyObIX OMMOOK, OJTHON HErpyOoit OMMOKHU U IBYX HEIOUYETOB.

«HeynoBJ1IeTBOPUTEIBLHO» — CTABUTCS 32 pa0OTY, €CIIM YUCIIO OMUOOK U HEJIOUETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKHU «yJIOBJICTBOPUTEIHHOY WM NIPABUIIBHO BBHITIOJHEHO MeHee 2/3 Bceil paboThI.

Buowl owubox:

- 2pyOble OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUT, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08UsL NPEOSIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0ouemvl. HepayUOHAIbHbLE NPUEMbl BLINOJHEHUS 3A0AHUSL, OMOETbHbLE NOSPEUHOCU 8 POPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLEHOK 110 324eTy

«3a4TEeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOJTYYEHHBIX 3HAHUH, HE TOMYCTHIT (PaKTUYECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM CIIy4ae, KOT/ia CTyJIEHT AEMOHCTPHUPYET (pparMeHTapHbIC 3HAHHS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpa’KeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOAMMBIC YMEHHS U HaBBIKH, JOIYIICHBI rpyObIe
omurOKH ¥ HE3HAaHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JOTOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS MTOJIOKHUTEIILHON OIIEHKH.
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