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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, O6€CH€‘-II/IB3_IOH_[I/IX JOCTHUIKCHUC HJIaHI/IpyeMBIX pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUYHOM aTTecTaluu: 3a4€T, / CEMECTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox nannkaTopa mocTKeHUS
Kox n HanmeHoBaHHE KOMIIETEHIUN

KOMIIETEHIIHH
[IK-2: CiocobeH NpuMeHSTh MaTeMaTHYECKHE METOIbI cOOpa, CUCTeMAaTH3aIlU, 0000ICHHS [TK-2.8: Ucnonp3yeT MeTobI
1 00paboTKH nHpOpMAIKU s 00ecreueHHs TPeOyeMOro TEXHHUSCKOTO COCTOSTHUS HCKYCCTBEHHOT'O MHTEJIJIEKTa
MOJBIKHOTO COCTaBa JIEKTPHUECKOTO TPAHCIIOPTA, MOICTAHIIN, KaOSIBHBIX U BO3TYITHBIX (MammHHOTO O0YYCHHUS) U
JIMHAHR JEKTpoIIepesadn aHann3a OOJBIINX JAHHBIX IS

pemieHns NPUKIAAHBIX 3a0a49

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

Kon 1 HauMeHOBaHUE HHIUKATOPA O1eHOYHBIE
PesynbraThl 00yUYeHUS 1O JUCUUILUINHE
JIOCTHIKEHHSI KOMIICTCHIINU MAaTepUalIbl
I1K-2.8: Hcnons3yet MeTos! | OOyuaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METOIbI MAaIIHHHOTO o0yuenus; | Ne20)
00y4eHns1) 1 aHamu3a OONBIINX JaHHBIX AT | KIacCU(DUKALMIO 3a7ad MAIlMHHOrO oOydeHus; meTpuku | 3agaHus (Ne - Ne)

peLIeHUs PUKIIAIHBIX 33124 KauecTBa MoAeNH; (GYHKIMM W METOAbl OHONIHOTEKH
Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperaluuy JaHHBIX; MPU3HAKH IepeoOyUYCHHOCTH MOJIEIIH;
MeTozpl OubdmmoTek sklearn, seaborn, matplotlib 1 numpy.
OOyyaronuiicst ymeer:. 3ananus (Ne21 -
arperupoBarh JaHHble cpeactBamu Python; BeimonsaTte | Ne25)

(bunpTpanno DaHHBIX cpeacTBaMu Python; HacTpauBath
BeC HEWpOHHA; BBHIOMpATh TUN KiIaccH(pHUKaTOpa B
3aBHCHMOCTH OT ITIOCTAaBJICHHOW 3a1a4; BU3YaJIM3HPOBAThH
JMaHHBIC  cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BBITIOJHSATh MHOTOKJIACCOBYIO KJIACCU(MKALMIO METOAAMH
oubmuorexu sklearn;

CTPOUTH JEpEBbsl PpEIIEHUH ¥ BBINOJHATH 10 HUM

npejcKa3zaHue.
OO6yuaronuiics Baajeer: 3anaHus (Ne  26-
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanu3anuu anroputMa cirydaiiHoro neca (Random forest);
HalucaHusi HEUPOHHBIX CeTell;
00yUYeHHS MOJICITH.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyIomuX Gopm:
1) cobecenoBanue;
2) seinonHenue 3aganuit B OMMOC Caml YIIC.



2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IJIS OLlEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs1) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA

OO0pazoBaresbHBIH pe3ysbTaT
JIOCTH>KEHUS] KOMIETEHINH

TIK-2.8: Hcnonp3yer | OOyuarommuiics 3HaeT:
METOIbI HCKYCCTBEHHOTO | OCHOBHBIC METOJBI MAalIMHHOTO OOYYEHUS; KIaCCH(HKALMIO 3a/lad MAIIMHHOTO O0y4eHHS;
UHTEJUIeKTa (MalIMHHOTO | METPUKH KadecTBa Mojeny; GYHKIMH M MeToasl OnbnmoTekn Pandas: query, tail, sample,

o0ydyeHus) M aHanmsa OombinMX | head; MeTojibl (QUIBTPALMKM W arperany JaHHbIX; MPU3HAKH MEPeO0yUEHHOCTH MOJICIIH;
JIaHHBIX JJIs pellieHus MPUKIAAHBIX | MeToabl oubanoTek sklearn, seaborn, matplotlib 1 numpy.
3aj1a4
3ananue 1
MammHHOe 00y4YeHne —
a) chnenuaIM3UpOBaHHOE MPOrPaMMHOE pelleHre (MM Habop pelieHuii), KOTOPOe BKII0YACT B Ce0sl BCe MHCTPYMEHTHI IS
U3BIICYCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX
b) orta rpynmupoBka 06bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMHUCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) HaOOp DaHHBIX, KaX[asl 3aIICh KOTOPOT'O NPEACTABIET cO00H yueOHbI IpuMep, COACPIKAIHUI 3aJaHHBII BXOJHOW HAbOp
JAaHHBIX, 1 COOTBETCTBYIOLIHI eMy NTPABHIILHBIA BRIXOIHOU pe3yibTaT
d) mnonpasmeneHNUe UCKYCCTBEHHOI'O MHTEIUICKTA M3YYArOIMIT METOIBI MOCTPOCHHUS ANTOPHTMOB, CIIOCOOHBIX 00ydyaThCs Ha
JaHHBIX

3aganue 2
Cpenu mpeIokKEeHHBIX 3a/1a4 MAITMHHOTO O0YUYCHHUsI YKAKUTE 3aa41 PErPECCHU
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DHIIBM HA CaiiTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpanuu cama
c) Tlpeackasanue cpoka OKyMaeMOCTH MPOEKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTU KBAPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKInii

3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4
Kakwe u3 nepednciieHHBIX KOMaH] BEpHYT AaHHbIe U1t Poccnn u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"])
b) res.query(‘country == "Russia" | "Zimbabwe"")

c) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanne 5
OTMeThTe BEpHBIC YTBEPKACHHUS 00 alropuTMe ciydaiHoro seca - Random Forest
a) UToroBbIM MpeCKa3aHUEM MOJIENH SIBJISIETCS MPE/ICKa3aHue CIydaHoTO jJepeBa
b) Tlapamerpsl ast kaxkaoro aepea (r1yOHHA, MUHEMAIbHOE YHCIIO 0OPA3IOB B JIUCTE U T.[.) BEIOHPAIOTCS CITy4aitHO
€) Kaxnoe nepeBo B jecy mojiydaet Cry4aidHblid MoJHA00p JaHHBIX
d) UYwcno nepeBbeB B Jiecy BBIOUPAETCs CIyYaitHBIM 00pa3om
e) IlpeackasaHue MOIENH - yCPEAHEHHBIC MPEACKA3aHHS ICPEBbEB

3aganue 6
Kakoii atpubyT 0TBE4aeT 3a MUHUMAJIBHOE YUCIIO 00Pa3IioB B IUCTE?
a) min_samples_leaf

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHIATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX NMPOLEAYp KOJUYECTBe BapuaHTOB. OIEeHOUYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOIINXCsl YHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoit aTpu0yT oTBe"aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiCHIs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpHBIE YTBEPKACHHS O BIMSHHUHU NapaMETPOB PEILAOLIETO IEPEBhs Ha NepeodydeHune
a) Yem MeHblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHIHS K MEPEOOyICHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TmyOuHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIle 3HaUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYICHHUIO

3amanue 9

Kaxkoi KHaCCI/ICI)I/IKaTOp HCO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06peHH01“0 KpeauTa 1o 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpPHBIC YTBEPIKACHUS O AEPEBbSIX PELICHHUH.
a) dYeM MEeHbIIIe CBOWCTBO gini, TEM OJHOPOIHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini onpenenseTcs TONBKO IS IUCTHEB, HO HE IS Y3II0B
C) CcBOWCTBO samples yKa3bIBaeT Ha KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JIMCTBAX HODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jece
a) uem GoJbIIIE IEPEBHEB B JIECY, TEM JIyUIIe KAYECTBO MPEACKa3aHUsI
b) Bpems HacTpoiiKu 1 PaBOTHI CITyYaWHOTO Jieca YBEIUIHUBACTCS MPOMOPIHOHATHHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3a1a4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKaIMN

Saganue 12
OTMeThTe BEpHBIC YTBEPIKICHUS
a) RandomizedSearchCV Haxoaut nydinyio KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIIeHHH
b) RandomizedSearchCV paGoraer 6bicTpee, yem GridSearchCV
€) GridSearchCV Haxomur ny4mryr0 KOMOMHALMIO IapaMeTpoB Uil JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV maer Gonee TouHOe npeckasanue, uem GridSearchCV

3amanue 13
BriOepute U3 crmcKa 3a/1a4u KiacCupUKaum:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOUIEK U CO0aK
b) mpemnckazarh CTOMMOCTEH KBAPTHPBI M0 33 [aHHBIM ITApaMeTPamM
C) pa3menuTh rpubhl HA ChETOOHBIE U SIOBUTHIE
d) crpymmupoBaTh TEKCTHI [0 X SMOLHOHATIBHOM OKpacKe

3ananue 14
OTMeThTe BEpHbIE YTBEPKICHUS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS AepeBa MOTYT OBITh UCIIOIB30BAHbI KaK KOJMYECTBEHHBIC, TAK U KATETOPHAIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTh 3a1a4y KiIacCU(OUKAINU C TIPOU3BOIBHBIM YHUCIOM KITACCOB
€) UYewm mensine 3HadeHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TPSHHPOBOIHOMN BBIOOPKE
d) UYewm mensnine 3Hauenue min_samples_leaf Tem TouHee GyayT mpecKka3aHUs HA TECTOBOM BRIOOPKE

3amanue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPOH HACTPAMBAKOTCS ONTUMANBHbIE TApAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBACTCS Ka4ECTBO MOIYYCHHOTO epeBa PEIICHHUH
C) BniOopKa, M0 KOTOPOH OCYIIECTBISASTCS BBIOOP HAMTYYIISH MOJEIIM M3 MHOXKECTBA MOJIeneil




d) MHOKeCTBO IeNeBbIX 3HAYCHUH ISl TAHHOTO HAbOpa JTaHHBIX

3amanue 16
Ipu 06y4eHHn HEKOTOPON MOJIETH Ha TPEHUPOBOUHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BLIOOPKE, MOJTydeHa Gobiias
Pa3HHUIA MEKIY 3HAYECHUAMH METPHK Ha TPEHMPOBOUHOM M TECTOBOM BEIOOPKAX. O UeM 3TO MOKET FOBOPUTE?

a) Mogens nepeobyueHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PacIpeieicHus B TPCHAPOBOTHOM

€) Mogens HenooOyUeHa

d) Mogenp uaeansHO HACTPOCHA

3aganue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMNA 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[1:5,[1,6]]

3amanue 18
Kakwe cTpoxu mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK HatadpaiimMa data (MHAEKCH MOCcIe0BaTeNbHOCTE uncel ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciaydasx MOXeT ObITh UCIIOJIb30BaHA CTyNeHYaTas pyHKINS aKTUBALUU?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCUTCS IPU6?
b) Omnpenenuts kK KakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpaJbHBIC, HETATHBHBIC U OJIOKHUTEIBHbIC.
d) IlIpenckasats pazMep 3apaOOTHOM IUIATHI CHEHANNCTA IO ONPEACICHHBIM MapaMeTpaM.
e) PazngennTh M300pakeHUs Ha COAEPIKAILIE U HE COJCPIKALINE OTKPBITHI OTOHB.

3aganue 20
Kakoe 3Ha4eHHe MOXKET UMETh B3BEILICHHAs CyMMa BXO0B HeipoHa (10 UCTIONb30BaHHs aKTUBAIIMOHHON (QyHKIINM)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo, + )

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

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ysbTaT:

Kox n HanmeHoBaHME
HWHIAKATOpa TOCTIKEHUS OO0pa3oBaTeNbHEINA PE3yIbTAT
KOMIICTCHIINU

TIK-2.8: Ncmonb3yeT METO b OO0yuaroniuiicst ymeer:

WCKYCCTBEHHOT'O WHTEIIJICKTa arperupoBaTh JaHHbIC CpeAcTBaMu Python; BRIMOMHATE QUIBTPALINIO JAHHBIX CPEIACTBAMHU
(MammHHOTO O0Y4YEeHHS) U Python; HacTpanBaTh Bec HEHpOHHA; BRIOUPATH THUI KJIACCH(HUKATOPA B 3aBHCUMOCTH OT
aHanu3a OONBIIKMX JAHHBIX JJIS MTOCTABIIEHHOW 3aJ1a4¥; BU3yaJIM3UPOBATh JaHHBIE CpeIcTBaMU OubnmoTek pandas, seaborn,
pelIeHus IPUKIIATHBIX 33124 matplotlib; BeimoaHATS MHOTOKIIACCOBYIO KiTacCH(UKALIUIO MeTOAaMu OubmnoTeku sklearn;

CTPOWTH JICPEBbhsI PEIICHUN M BBITIONHATH 110 HUM IPEICKa3aHue.

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (sanpumep, lab2 tiuzhna.ipynb), nogxmounte
6ubmmoTekn numpy u pandas u npoutuTe AaHHBIE U3 daiiia StudentsPerformance.csv B naradpeiiM sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIMYHMH AaTadpeliMa Sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yalu3aluu Oubinorexu pandas.
Nmmoptupyiite Oubnmotexky Seaborn. HMcmomb3ys wuHTepdeiic i TOATOHKH PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOJAMHOXECTBaM Ha0opa JIaHHBIX BhIBEANUTE rpauK yCeBaEMOCTH 110 MaTEMAaTHKE M YTEHHUIO C Pa3/IeJICHUEM T10 MOJy.

3amanne 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnunoreku Scikit-learn, HeoOXxoauMBIe T pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydurte cTpyKTYypy MOIy4eHHOTO Habopa maHHBIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHHOJIOTHH). Kakaomy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa yalenucTUKa B CM; INMPHHA YalIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; LIIMPUHA JIeTlecTKa B ¢M) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHbI HaOOp MO3BOJISIET PELIMTH 33ja4y KiaccM(HKaIMM, OTHECEHHs pacTeHHs "Mpuc" MCXOJlsl M3 INUPUHEI




JICTIECTKOB, JIJIMHBI YalICIUCTUKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosnaiite nemoHcTpaTuBHbIi Decision Tree xinaccudukarop,
UCIIONB3Ysl OJHOMMEHHBIA Kiacc u3 Oubnmoreku sklearn u coxpanure ero B nepemeHuyro dt. Jlns pasmencHus MHOXKECTBA Ha
TECTOBOEC W TPCHUPOBOYHOE HCHOJNB3yWTe Meroj train test split. OToOpasuTe NOIYYEHHOE ICPEBO PEHICHHN TpadUuecKH,
ucnonb3yiite meron plot_tree

3amanue 23

3arpys3urte qJaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboi Habop u3 1797 pyKONHMCHBIX M300paXeHNH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa UL KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe IepeBo pemieHn U MOJIYYIHTe MpefcKa3aHne Ha TeCTOBOH BEIOOpKe. Busyanmsupyiite mpencka3aHue, yKakKuTe TOTHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasmisieT co6oii coBaps ¢ 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 kaxmoii ctpouke 13 unciioBrIX 3HaUueHNA. Bamma 3amada HaiiTa onmcanne Kakaoro u3 Hux. Tak nepsoe 3Hauenue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYIHOCTH Ha TYITYy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, MPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS 1T0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHJIbS - BEJIMIHMHA HETIpepbIBHAs, U AepeBo kinaccudukanuu DecisionTreeClassifier Ham He mogoinér. s npencka3zanns 3Ha4CHHS
1eneBoil (PyHKIMM HyKHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[Tepebepute Bce AepeBbs Ha JaHHBIX boston IO CieAyIOIUM ITapaMeTpaM:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mol B ucte - oT 1 10 10

OTt06pa3uTe Tydiye napaMeTpsl U JIydllee AepeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

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

OOyunTe momy4eHHyI0 Moienb. BeimonanTe npenckasanune. [locunTaiite TOYHOCTH (Score) s eca.

VYkaxure TpU CaMbIX BaXXHBIX IapaMeTpa Ui JEpPeBbEB pEIICHHH B CO3JaHHOM Jiecy, HCIOJIb3YS, HampuMep, aTpuOyT
feature_importances_.

IIK-2.8: Hcnons3dyer wmetoanl | OOyuaroumuiics: Biajaeer:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIkaMu MOCTPOEHUS I€PEBA PEIICHUIA.

(MaIMHHOTO o0yueHust) u | HaBeikamu peanusanuu anroputMa ciydaiinoro jgeca (Random forest)
aHanu3a OONBIIMX JAaHHBIX U | HaBbIKaMu HamucaHWs HEHPOHHBIX CETEM.

pEIIECHUS IPUKIIAIHBIX 33124 HaBbikamMu 00y4eHHs MOJIEIIH.

3aganue 26

3arpy3ute OaHHBIE U3 BCTpoeHHOro Habopa load digits. CozmaiiTe KiaccHpUKATOp, CO CIEAYIOIMIMMH IapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO 00BEKTOB B JIKCTE - 4.

Paznenure monyveHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIAaCChl, K KOTOPBIM ITPUHAIIIC)KAT JaHHbBIE U3 TECTOBOM BEIOOPKH, COXpAaHHUTE pe3yibTaT Ipe/icKa3annii B nepeMeHnyo predicted.

Saganue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop ganubix boston npezacrasiser co0oii cioBaps ¢ kitodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCCHB CIFICKOB:

Ucnione3yst anroputM cirydaiinsiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCHMaIbHOM
TIyOMHOW paBHOHM 5 ypoBHsM miisi JaHHBIX. OOydWTe MONYYCHHYIO MOJENb. BhIMonaHuTe mpenackazanue. [locuuraiite TOYHOCTH
(score) s nmeca

3ananue 28

Wmnoprupyiite Habop manneix Fashion MNIST (nanneie 6ubmuorexu Keras), cogepixaruit 70 000 u300paskeHHid 371€MEHTOB
OJICXKIbI B IPAJIAIIUX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npouTuTe qaHHbIe/

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

Busyanusupyiite nepBbie qecaTh 00bEKTOB U3 TPEHUPOBOYHOTO HAOOPa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CIIOEB: BXOJHOI'0, CKPBITOIO U BBIXOJHOTO..

3ananue 29
Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacnakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJIOT€ CO CBOMM IPOESKTOM.




B xarasore train co3naiite 1Be nanku cat u dog. Paznecure nu3o0paskeHus U3 kaTajora train o BHOBb CO31aHHBIM ITankaM. Bel Moxer
czenath 3710 BpyuHyto (0 6ayuroB) winu nporpammuo (1 Gaur) ucnonbs3yst MeToas! s3bika Python. Bam nmonanoourcst 6ubnnoreka os
Y METO/BI CTPOK.

CrenepupyiiTe 1aTacera U3 U300pakeHu UCTONB3ys MeTo Oudmuoreku keras ImageDataGenerator.

C nomosio Metoza flow from directory co3nmaiite renepaTop JaHHBIX HA OCHOBE U300paKeHUH U3 KaTajora.

HccnenyiiTe nmomydeHHBINH TeHepaTop. BriBeanuTe Ha 3KpaH, n3ydnte Gopmy.

[IpoBenure oOpaTHytO omepario. BusyanusupyiTte nepsbie MaTh 00bEKTOB U3 MOIYYEHHOTO Ha0Opa JaHHBIX.

Pacmernure nMeromuecs: JaHHBIE Ha TpHU Habopa (train,test,validation), 100 mcmoNB3yiiTe NaHHBIE U3 apXWBa test, IOATOTOBHUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbHO co3aaliTe U 00ydInTe HEMPOHHYIO CeTh IS Pa3iIMueHIs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 9acTb 2).
Jlo6eiiTech TOYHOCTH MOJICITH HA BaTHIAIIMOHHOMN BEIOOpKE He Hike 80%

3aganue 30

Peanmsyiite kiacc Neuron OCYIIECTBISIONIMHA BBIMONHEHUE (QYHKIMH =X1*wl+x2*w2 +... +xnwn+b (1), rme x — 3HaueHus,
MOJJAaHHBIC Ha BXOJ], W - Beca BXOJIOB, a b - cMerieHue. B kauecTBe ()yHKIIMU aKTHUBAIIMK UCTIOJB3YHTE CUTMOUAY. Y 0CIUTECh, YTO
CO3/IaHHBIN BaMU HEHPOH padoTaet. [[jis 3TOro caMOCTOSATENIFHO 331aliTe Beca M CMEIICHHUS M 3HAYCHUS BXOJIOB U MPOBEPHTE OTBET.
Cobepure u3 HEHPOHOB POCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO M BEIXOTHOTO.
CKpBITBIN CI0H — 3TO TF0O0H CITOM MEXK Ty BXOIHBIM (TIEPBBIM) CIIOEM CETH U BEIXOTHBIM (TIociIeAHIM). CKPBITHIX CIIOEB MOXKET OBITh
HECKOJBLKO!

2.3. IlepeyeHb BONPOCOB Il MOATOTOBKH 00YYAIOIIUXCH K IPOMEKYTOYHOM aTTecTaluu

UckyccTBennbli nHTEIEKT. OcHOBHBIE oHATHS .
MammHHOE 00yJeHHe.

I'my6Gokoe obydeHue.

OOyueHHe ¢ yuuTeneM U 0e3 yIuTes.

OCHOBHbIE MOHATHS aHaJIM3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pa0OTKa TaHHBIX.
MerTo0M0rHueCcKie IPUHIMITBI aHAIN3bI JaHHBIX.
Lenu, sTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Bmsyanmzamnus naHHbX B Phyton.

1. Busyammsanus B Pandas.

12. bubmumotexu Seaborn u Matplotlib

13. Pemaromue nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmava xkraccupUKaIHH.

15. JlepeBbs pemenunii. OCHOBHBIEC TapaMeTPHI JepeBa.
16. [epero pelieHUi B 3a1a41 PErPECCHU.

17. Metox GnmxalImux cocenei.

18. Komnmemnius ciay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGmema mepeoOydeHUs.

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. OyHKUMY aKTUBALUK HEWPOHA.

28. IlepuenTpoH.

29. OOyueHue HelpoHa.

30. I'pagueHTHBIN CITYCK.

31. JIpoGisieHue mara npu rpagueHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJiueHTHBIH CITyCK.

33. MeroJ HauCKOpEHIIero cIrycka.

34. HeiipoHHas ceTb.

35. OnHOCI0HHAs MOJETD.

36. CBepTo4HbIC HEHPOHHBIE CETH.

37. CBEPTOYHBIN CIIOH, CIION TTOABBIOOPKH, ITOTHOCBSI3HBIN CIIOH.
38. Ilenerast QyHKIMS.

39. 3apaum pacniozHaBaHus 00pa3oB.

40. Knaccudukarius 0ObeKTOB.

41. Tlouck u3zobpaxeHus 1Mo oo0pasiry.

RPOooNoOGORWNDE




3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIM NIPH NPOBEJCHUH IIPOMEKYTOYHOM aTTeCTaAlMU

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

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISCTCS 00yUYaIONIEMYCsl, €CTH KOJTMYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi O1ieHOK 10 pe3yJIbTaTaM BbINOJHEHHUS 3aJaHUil

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

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 paboTy, e 00yJaroUIHiics MPaBIJILHO BHITIOIHWI 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/1eTBOPUTEJIBLHO» — CTABUTCSA 3a pabOTY, €CIIM YUCIIO OMIMOOK U HEJOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pyOvle OwubKU: He3HaHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUeMO8 peueHuUs 3a0ad;
OWUOKU, NOKA3bI8ATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0HCEHHO20 3A0AHUS.

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

- HeOouembvl.: HePAYUOHAbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 POPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBanusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJCHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX TMOHATHH W (QyHAaMEHTAIbHBIX IMPOOJIeM; MPHOOpen HEeoOXOAWMBbIE YMEHHUs U HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI TOTYUEHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH MarTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYIIEHUs 0CIIEI0BATEIbHOCTH 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 BbIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIIEHU IO, HUMEIOTCS
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.



