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



1. llogcHuTEILHAA 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.

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4éT, 8 cemecTp

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

Kox 1 HanMeHoBaHNE KOMIIETSHIINN Koz naankaTopa TOoCTHKEHHUS] KOMICTEHITNH
OIIK-10: Cioco6en ¢hopMyIHpOBaTh U peUIaTh HAYIHO- OIIK-10.3: Mcnionb3yeT METOIbl HCKYCCTBEHHOTO
TEXHUYECKHUE 3a/1a4H B 00JIACTH CBOCH MPO(ECCHOHATBHOM MHTEJUICKTa (MAIIMHHOTO O0YYCHUS ) U aHajm3a OOJBIITNX
JIeSITEeIbHOCTH JIAHHBIX JIJIS1 peleHus] MPUKIIaAHbIX 33124

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTaATaAMU 0CBOEeHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Ko u HanmeHoBaHNE HHIUKATOPA O1eHOYHEIC
PesynbTarel 00yueHus O JUCIUILTUHE
JIOCTIDKEHUST KOMITETEHITHH MaTepHabl
OI1K-10.3: Hcnons3yer Metoabl | OOyJaromuiAcs 3HAET: Bompocst (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METO/IBI MAaIITHHHOT'O oOyuenms; | Ne20)
00yJeHns) ¥ aHaKu3a OONBIINX JAHHBIX AT | KIACCH(DHUKAIMIO 33/1au MAIIMHHOIO OOYYEHHs; METPHUKH
pelIeHUs IPUKJIATHBIX 33734 KayecTBa Mojend; (GYHKIMA W METOABl OHOIMOTEKH

Pandas: query, tail, sample, head; metoap! punbTpanun u
arperauyy JaHHBIX; NPU3HAKH 11epeo0yYeHHOCTH MOJIEIH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO6yyaroniuiicst ymeer: 3ananus (Ne21 -
arperupoBarh JaHHbie cpenctBamu Python; Beimosnmste | Ne25)

¢unpTpanuio naHHBIX cpexctBamu Python; HactpauBath
BEC HEHpOHHA;, BHIOMpATh TUN KiIacCUPHUKATOPA B
3aBUCHMOCTH OT MOCTABJICHHOM 3aJ[a4yu; BU3YyaJU3UPOBAThH
JNaHHBIC cpeAcTBaMH OumOmmorek pandas, seaborn,
matplotlib;

BBIMIOJHATh MHOTOKJIACCOBYIO KIIACCU(HUKAIUIO METOAAMHU
oubauorexu sklearn;

CTPOUTH JEpEeBbsl pEIIEHUH ¥ BBHIMOJIHATH 110 HUM

HpecKa3aHue.
OO6yuatonmuiics BaajeerT: 3anaHus (Ne  26-
HaBbikaMu mocTpoeHus iepeBa peleHui; Ne30)

peanusaiuu arroputMa ciydaiiHoro yeca (Random forest);
HaluCcaHUsl HEUPOHHBIX CETE;
00y4eHus MOIeTIH.

[IpomexxyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIASAYIOMUX HOpM:
1) cobecenoBanue;
2) Beimonnenue 3aaanuit B OUOC Caml'VIIC.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI /11l OLIEHKH 3HAHMIL, yMeHUil, HABLIKOB
U (MJ1H) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIH I

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

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyaJM3ald{d C YY4eTOM DPAa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



Kon n nHanmenoBanue NHAWKaToOpa
JOCTHXKCHHS KOMIICTCHIIMA

OO0pazoBarenbHBIN pe3yabTaT

OIIK-10.3: Hcnons3yer Mmetoasl | OOyyaromuiics 3HaeT:

HUCKYCCTBCHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYeHUs; KJIAaCcCU(HKALUIO 33/1a4 MAIIUHHOTO O0Y4eHUs;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; QYHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OonpmMX JaHHBIX A4 pemenus | head; mMeroasl QUIBTpalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUECHHOCTH MOJIEIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib m numpy.

3anmanue 1
MammHHOe 00y4eHne —

a) CrenuaIM3upOBAaHHOE MPOTPaAMMHOE penreHre (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
U3BIICYCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX

b) ora rpymnmposka 06sekToB (HabumromeHuis, cCOOBITHIT) HA OCHOBEIAHHBIX, OTIMCHIBAOIINX CBONCTBA 0OHEKTOB

C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yaeOHbIi MprMep, COIepIKAINi 3aJaHHBIIT BXOJHOW HAbOP
JIAHHBIX, U COOTBETCTBYIOIINI €My NPaBUIIbHBIN BEIXOAHOH Pe3yIbTaT

d) mnompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOUIMA METOIbI MOCTPOCHHUS alTOPHUTMOB, CIIOCOOHBIX 00y4aThesl Ha
JIaHHBIX

3ananue 2

Cpem/l NPEAIOKCHHBIX 3a4a4 MAallIMHHOTO 06y‘I€HI/IH YKaKUTC 3a1a4U PErpecCuun

a) Ilouck HEeraTHBHBIX OT3bIBOB Ha (PUIIEM HA CaliTe KHHOKOMITAHUH
b) Anroputrm ¢unbTpaimu cama
¢) Ilpexackazanue cpoka OKYMaeMOCTH MPOEKTa
d) TIIpeackazaHue pIHOYHOW CTOMMOCTH KBAPTHPBI
e) Ilouck MOIIEHHUYECKUX TPaH3aKIIUH

3amanue 3

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

3aganue 4

Kakwe u3 nepednciieHHBIX KOMaH] BEpHYT AaHHbIe U1t Poccnn u 3umbabBe?

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

OTMeThbTe BEepHBIC YTBEPXKICHUS 00 arOpUTME ciIydaiHoro yieca - Random Forest

a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIIy4aiHOro JiepeBa
b) Tlapamerpsl wis kaxa0ro JAepesa (riiyorHA, MUHUMATIBHOE YHUCIIO 00Pa3IOB B JIMCTE U T.J.) BEIOUPAIOTCS CIIyYaiHO
€) Kaxmoe nepeBo B jecy noiydaer clyq4ailHpli MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE TPECKa3aHMsI JEPEBBER
3amanue 6

Kakoii aTpubyT 0TBE4aeT 32 MUHHMAJIbHOE YHCIIO 00pa3LoB B IuCTe?

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
3amanue 8

OTMeThTe BEpPHBIC YTBEP)KACHUS O BIMSHUU ITapaMeTPOB PEIIAOLIETO IEPEBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples split, TeM MeHbIlIe TCHACHLHS K MEPEO0yICHHIO




b) UYewm menbiue 3HaueHre min_samples_leaf, Tem MeHbLIe TEHICHIMS K IEPEOOYUCHHUIO

C) UYem MeHble I1yOHHA JepeBa, TEM MECHBIIE TCHACHIHS K Mepeo0yIeHHIO

d) T'nyOuHa mepeBa HUKAaK HE BIUSET HA €ro Mepeo0ydeHHOCTh

e) UYem MeHblle 3HaUeHHE MapameTpa max leaf nodes, TeM MeHbIIIe TEHACHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh IS MIPEICKa3aHus pazMepa 0J0OpPEHHOT0 KpeanTa o 3aJaHHBIM MapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6eITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTE BEpHBIC YTBEPIKICHHS O JICPEBhIX PEIICHUH.
a) YeM MEeHbIIE CBOUCTBO gini, TeM OJJHOPO/HEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMYIECTBO MPUMEPOB B y37I€
d) mapamerp gini, BO BceX JMCThAX TOIDKEH HMETh OJJMHAKOBBIC 3HAYCHHUS

3amanne 11
OTMeThTE BEPHBIE YTBEPKACHHSA O CIIyJaifHOM Jiece
a) deM OoJbLIE IEPEBLEB B JIECY, TEM JIy4lle Ka4eCTBO NPEeICKa3aHus
b) Bpems HacTpo¥iKH 1 PaOOTHI CITy4allHOTO Jieca YBEINIMUBACTCS IPONOPIHOHAIBEHO KOJIMYECTBY AEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 32124 PErpeccuu
d) chyuaiiHblit lec TPUMEHNM I PEIICHHS 3a1a4 KIaCCUBHKAIIHN

3amanue 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV HaxoauT ay4inyto KOMOHHAIIUIO TAPAMETPOB JUTS IEPEBa PELICHHI
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydmryl0 KOMOMHALMIO IapaMeTpOB Ul AepeBa, M3 TeX 3HAUCHUH MapaMeTpoB, YTO OBLIA
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3amanue 13
Bsibepute U3 criicka 3a1a4n KiacCH)UKaIHHU:
a) pasnenuth 1o Gororpaduu KUBOTHBIX Ha KOIIEK U CO0AaK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpuObl Ha CheJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI [0 UX 3MOLUOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe nmepeMeHHBIX T O0YYEHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJMYECTBEHHBIC, TAK U KATErOpUaIbHBIC
MPU3HAKA
b) epeBbs periennit MoryT peraTh 3a1a4dy KiacCHUKALMN ¢ IPOM3BOJIBHBIM YHUCIOM KIACCOB
€) Yewm mewnsbine 3HayeHue min_samples_leaf Tem Tounee OyayT mpeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensbine 3Hauenue min_samples_leaf Tem TouHee OyayT mpecka3aHuUs Ha TECTOBOM BBIOOPKE

3ananue 15
O6yuaromiast BeiOopka (X _text, y_test) aTo —
a) Bribopka, 10 KOTOPOI HACTPAMBAIOTCS ONTHMAJILHBIE IIAPAMETPHI JIEpeEBa
b) Bsibopka, Mo KOTOPOIi OIEHUBAETCS KAUECTBO MOJIYUYEHHOTO JiepeBa pelieHni
C) Bribopka, 10 KOTOPOIA OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEH U3 MHOMKECTBA MOJIeIICH
d) MHOKeCTBO IeNeBbIX 3HAYCHUI ISl JAHHOTO HAbopa JaHHBIX

3ananue 16
IIpu 0OyueHNHE HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BRIOOPKE, MoiTydeHa OoJbImas
pa3HHIA MEXAY 3HAUYCHISIMA METPUK Ha TPEHHPOBOYHOH U TeCTOBOH BhIOOpKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogenb nepeobyyena

b) Pacnpenenenne aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACTIPEICTICHUS B TPCHUPOBOTHOMN

€) Moaenp Heo00ydYeHA

d) Mogaenp uaeaabHO HACTPOEHA

3ananue 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeaioKeHHbIX KOMOMHALMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]




c) Data.iloc[[1,4:15],0:3]
d) Data[l1:5,[1,6]]

3amanue 18
Kakue cTpoku mo3BoJIsIFOT 0TOOpaTh 5 mepBhIX CTPOK AatadpaiiMa data (MHAEKCHI ocIea0BaTenbHOCTh ynces 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 cimydasix MOXET ObITh UCIIOJIb30BaHA CTyINeHYaTast (QYHKIIMS aKTUBAIMN?
a) Omnpenenutsb K CheTOOHBIM HUITH HEChETOOHBIM OTHOCUTCS IPUO?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCHTCS HPHC?
C) PasgenuTth TEKCTHI HA HEWTpPANIbHBIEC, HETATUBHBIE U MOJIOKUTEIbHBIE.
d) TlIpeznckasars pa3smep 3apaGOTHOM TIATHI CHIEITHAIHCTA IO OTIPEACIICHHBIM apaMeTpaM.
e) PasmenuTh M300pakeHUS Ha COAEPIKAIIIE U HE COJCPKAIINE OTKPHITHIH OTOHb.

3amanune 20
Kakoe 3HaueHHEe MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEMpOHa (JI0 UCIIOIb30BaHKS aKTUBAIIMOHHON (DYHKIIUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo, + o)

2.2. TunoBbIe 3aJaHU /1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n nanmeHnoBanue

WHJIMKaTOpa JOCTUIKEHUS OO6pa3oBareibHBIN pe3yabTaT
KOMITCTEHIINT
OIIK-10.3: Ucnone3yet Metoabl | OOydaromumiics ymeeT:
HMCKYCCTBEHHOI'O MHTEIIJIEKTA arperupoBarh JaHHbIE cpencTBaMu Python; BHINONHATE GUIBTPALIMIO JTAHHBIX CPEICTBAMHU
(MammHHOTO 00Yy4YeHHs) U Python; HacTpauBaTh Bec HelipoHHA; BEIOUpATh THI KiIacCU(HUKATOPa B 3aBUCUMOCTH OT
aHanu3a OOJBIINX JAHHBIX JIS MOCTaBJIEHHOH 3a/1a4M; BU3yaJIM3UPOBaTh JaHHBIE CpefcTBaMu OubanoTek pandas, seaborn,
pelIeHus MPUKIAAHBIX 3a/1a4 matplotlib; BeIONHSITE MHOTOKITACCOBYIO KiTaCCH(pUKAIINIO MeTogaMu 6ubnnoteku sklearn;

CTPOUTH JACPEBHA peIlIeHI/Iﬁ U1 BBITNOJHATH MO HUM MPCACKa3aHue.

3aganue 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.

[omyuuTe pacmpenesieHue YUCIOBBIX BEINYHMH JaTtadpeiima sp UCHONB3Ys 6a30Bble METOIbI BU3yaln3auun OHOIHOTeKH pandas.
Wmnoprupyiite Oubmmorexky Seaborn. Mcmone3ys uHTepdeic Uil NOATOHKH PErPECCHOHHBIX MOJENed K  YCIOBHBIM
HOIMHOXKECTBaM Habopa JaHHBIX BBIBEIUTE IpadUK yCIeBaeMOCTH 110 MaTEMAaTUKE U YTCHUIO C Pa3JIeIeHHEM 10 MOTy.

3amanue 22

3arpysute Moaysiu 6ubnuoTek numpay u matplotlib, a raxxke moaynu 6udanoTexku Scikit-learn, HeoOX0AMMBIE I pAOOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydaure cTpyKTypy MOIy4eHHOTO Habopa maHHbIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakaoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nnvMHA YamenrucTHKa B CM; ITMPUHA YaIleINCTHKA B CM; JUTHHA JIETIECTKa B CM; IIMPUHA JIETIecTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIH HAOOp MO3BOJSET PELINTH 337ady KJIACCU(PHKAILMM, OTHECEHUs PAacTeHHsl "MpHUC" HCXOMsA M3 MIMPUHBI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.JI. K OTHOMY M3 Tpex KiaccoB. Co3naiire nemMoHcTparuBHblii Decision Tree knaccuguxarop,
UCTIONBb3Ysl OJHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn u coxpaHure ero B mepemennyto dt. st paszneneHust MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE MCHONB3yHTe MeTox train test split. OToOpasuTe mnoNydYeHHOE AEPEBO pEUICHUI Ipaduyecky,
ucnone3yiite Meton plot_tree

3amanwue 23

3arpy3urte IaHHbIe U3 BCTpoeHHOTO Habopa load digits. JlaHHble mpeacTaBistoT coboit Habop u3 1797 pyKOMHMCHBIX U300paKeHUI
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH U300paKeHMsI.
OO0yuuTe nepeBo pelieHN 1 MoMyduTe MpecKa3aHre Ha TECTOBOW BhIOOpKe. Busyanmsupyiite npeackazanue, yKaxuTe TOUHOCTh
JUTS TIOJY9YEeHHOTO JepeBa.

3ananue 24.
3arpy3uTe BCTpOeHHBIH Habop boston.




Habop nannbix boston npencrasmnseT coboii cioBaps ¢ kiarouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHB 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 unciaoBbIx 3HaYeHH. Bara 3ajaua HaiiTh onrcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiitTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BEJIMYMHA HETIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. st npeacka3anus 3HAYCHAS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce AepeBbs Ha JaHHBIX bOston IO CIEIYIONINM ITapaMeTpaM:

MaKcHMallbHas ITyOuHa - ot 2 10 15 ypoBHe#

MHHUMAaJIBHOE YUCII0 TIPO0 JUIst paszaeneHus - ot 2 jo 10

MHHUMAaJIBHOE YUCIIO0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydive napaMmeTpsl U JIydliee JepeBo.

3ananue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

W3yante ocrampHble aTpuOyTH Kiaccuduraropa. Co3marite momens RandomForestClassifier ¢ 15 mepeBbsiMu B MakCHMalIbHOM
riTryOnHOM paBHOU 5 ypoBHsM 1yt maHHEIX digits load().

OO6y4nTe MoTy4eHHYI0 MOeb. BrimonanTe mpeackasanue. IlocunTaiiTe TOYHOCTS (Score) Ay Jeca.

VKaxHuTe TPU CaMbIX BaXKHBIX MNapaMeTpa JUId ACPEBbEB pEIICHUH B CO3MaHHOM JIeCy, WUCIONB3Yys, Hampumep, arpulyt
feature_importances_.

OIIK-10.3: Hcnonezyer meronsl | OGydaromuiics Biaageer:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu MOCTPOEHUS AE€PEBa PEIICHUIA.

(MaIMHHOTO o0yJeHust) U | HaBeikamu peanusanuu aaropurma ciydaiinoro jgeca (Random forest)
aHanu3a OOJIBIIMX [AaHHBIX UM | HaBbIKaMu HamMcaHWsi HEUPOHHBIX CETEH.

pelIeHUs IPUKIJIAIHBIX 3a4a4 HaBplkamMu 00yueHHsI MOJICIIH.

3amanue 26

3arpy3ute JaHHbICe U3 BCTpoeHHOro Habopa load digits. Co3maiite kiaaccupukaTop, CO CICAYIOINIMMHU MapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO O0BEKTOB B JIUCTE - 4.

Paznenurte momy4eHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBeTcTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM IIPUHAIIIC)KAT JaHHbBIC U3 TECTOBOM BBEIOOPKH, COXPAaHHUTE PEe3yNbTaT MpecKa3aHuii B mepeMeHHyto predicted.

3aganue 27

3arpys3urte BCTpOCHHBIN Habop boston.

Habop ganubix boston npezacrasiser codoii cioBaps ¢ kintodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHUB CITUCKOB:

HUcnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
rIIyOUHOUM paBHOW 5 ypoBHSAM IS JaHHBIX. OOy4YuTe MOJYUYEHHYIO MOeNb. BeimonHute mpeackasanue. [locuutaidTe TOYHOCTH
(score) mns neca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (manueie 6ubnuortexku Keras), comepxammit 70 000 u3oOpaskeHU# 31€MEHTOB
OJICIK/IbI B TPAJALIUSIX CEPOTo, B paspeiieHnn 28x28 MUKCeIel.u NpOoUYTUTE AaHHbIe/

Paznenute HabOp Ha TPECHUPOBOYHBIN M TECTOBBIN B mpomopiwm 85/15.

Buzyanusupyiite nepBbie 1ecsiTh 00BEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

[NocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOTO, CKPBITOI'O M BBIXO/IHOTO..

3ananue 29

Ckauaiite mannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jis ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacnakyiite apXuBHI train.zip u test.zip ¢ JAHHBIMHU B KaTajore CO CBOUM IIPOEKTOM.

B karazore train cozgaiite nBe mamnku cat u dog. Pasaecure n3o0paxeHust M3 Karajora train 1o BHOBb CO3/IaHHBIM Mankam. Bel MoxeT
czenath 310 BpyuHyto (0 6ayuroB) mmu nporpamMmuo (1 Gayur) ucnonbs3yst MeToas! si3bika Python. Bam nonano6urcst 6ubnmorexa os
Y METO/IBI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTo OubmmoTekn keras ImageDataGenerator.

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

Hccnenyiite nomydeHHbIi reHepaTop. BeiBenure Ha skpaH, n3yuure Gopmy.

[IpoBenure oOpaTHyto oneparyo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHbIX.

Pacmenure nMeromumecs: JaHHBIE Ha TpH Habopa (train,test,validation), 1o Mcmone3yiiTe NaHHBIE U3 apXHBa test, MOJTOTOBUB UX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbHO co3aiTe 1 00y4InTe HEMPOHHYIO CeTh IS Pa3IMueHHs KOIIeK U cobak (110 mpuMepy 1abopaTopHOH 5, 4acTb 2).
JlobefiTech TOYHOCTH MOJIENT HAa BAIUJAITMOHHOM BRIOOpKE He HImke 80%

3aganue 30




PeanusyiitTe kiacc Neuron OCYIIECTBISIOIIMK BBIMOMHEHHE (QYHKIMH =Xx1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHBIE HA BXOJI, W - BEca BXOZIOB, a b - cMeleHue. B kauecTBe QyHKIIMM aKTHBALMK UCIIOIB3YHTE CUTMOULy. Y 0eauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. [l1st 7TOro caMoCTOsATEIBHO 3a/1aiiTe Beca M CMELIEHHsI M 3HAUCHHUS BXOJO0B U IPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO JTr000H CII0H MEXTy BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (HocietHIM). CKPBITBIX CIIOEB MOXET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BONPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA 1.
MamuHHOE 00ydeHHe.

I'my6Gokoe obyueHme.

OOyuenmne ¢ yanureneM U 0e3 yIuTes.

OCHOBHBIE MTOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo00rHYeCKHE IPUHIHITBI aHAIN3bI TaHHBIX.
Lenu, aTanbl, METOIB M TEXHUKU aHAJIU3a JaHHBIX.
dunpTpanys rpynnupoBKa U arperanus JaHHBIX.
Buzyanuzanus naHHbIX.

10. Busyanwmzanus naHHeix B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmumoteku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmava xkIaccupUKaIHH.

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

17. Merox O6mmKkalInX coceeH.

18. Komnremnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. YcpenHeHue NporHo30B.

21. TIpobGrema mepeoOyueHUs.

22. Twumsl ommboK: true negative, false positive.

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

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIC HEHPOHEI.

27. DOyHKIHUW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGisieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHIIEro CIIycKa.

34. HetiponHas ceTs.

35. OgxHOcOHAs MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOYHBII CIOH, CIIOH MOABBIOOPKH, IOJTHOCBS3HEIHA CIOM.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Knaccudukarys oObeKTOB.

41. Tlouck uzobpaxeHus 1Mo oopasiry.

©CoNOORA~LNE

3. MeToau4eckne MaTepualibl, onpeae/sonue NpoueIypy i KpuTepuu oneHnBaHUA
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

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

- OICHKAa «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIM KOJMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YYaIONIEMYCsl, €CITH KOJMUYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOUIEMYCs, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 061Iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OLICHKA «HEYJIOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYYAIOIIEMYCsl, €CIH KOJMYECTBO IPABHIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOTIPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK O Pe3yJIbTATAM BbINIOJHEHUS 3aaHU

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

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWHU B HEH He Oosee OJHOM
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 OHOW Tpy0oil OMMOKM M IBYX HEIOYETOB, HE Ooiee OAHON TpyOoi u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1IeTBOPUTEJIBHO» — CTABUTCA 32 Pa0dOTy, €CJIM YHCIIO OMMOOK U HEJIOUETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubox:

- 2pybOble OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE HOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

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

- He0oUemvl. HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€eTy

«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 MTOTYYEHHBIX 3HAHUH, HE IOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM CIIy4ae, KOTJia CTYJICHT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
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 HEOOXOJMMbIE YMEHHS U HaBBIKH, JOIYIICHBI IpyObIe
omurOKH ¥ HE3HAaHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JOTOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS MTOJIOKHUTEIILHON OIIEHKH.
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