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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 TPOMEKYTOUYHOM aTTecTaluu: 3a4€T, / CEMECTp

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

Koz 1 HanMeHOBaHNE KOMIIETSHIINN Kox manmkaTopa JOCTIDKEHHS KOMICTESHITHN
OIIK-10: Cioco6en ¢hopMyIHpOBaTh U peUIaTh HAYIHO- OIIK-10.3: Mcnonb3yeT METOIbl UCKYCCTBEHHOT'O MHTEIJIEKTA
TEXHUYECKHUE 3a/1a4H B 00JIACTH CBOCH MPO(ECCHOHATBHOM (MamHHOTO O0YYCHMS) M aHAJIN3a OOJIBIINX JAHHBIX JIJIS
JIeSITEeIbHOCTH pelieHus MpUKIaIHbIX 33724

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

Ko u HanmeHoBaHNE HHIUKATOPA O1eHOYHEIE
PesynbTarel 00yueHus O JUCIUILTUHE
JOCTHKEHUS KOMIIETCHIINHA MaTepHabl

OI1K-10.3: Hcnons3yer Metoabl | OOyJaromuiAcs 3HAET: Bompocst (Nel -
UCKYCCTBEHHOI'O MHTEJUIEKTA (MALIMHHOTO | OCHOBHBIE METOJBI MAITMHHOTO O0yJIEHHUS; Ne20)

00y4eHHs) ¥ aHaIU3a OONBIINX JAHHBIX AT | KIACCH(DHUKAIMIO 3384 MAIIMHHOIO 00YYEHH s, METPUKH
pellieHus MPUKIAIHBIX 3124 Ka4yecTBa MOCITH; QYHKIIMH U METO/IbI OMOINOTEKU
Pandas: query, tail, sample, head; meToasl hunbTpanuu u
arperauyy JaHHbIX; IPU3HAKHU N1epe00yIEHHOCTH MOJIEIH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO6yyaroniuiicst ymeer: 3ananus (Ne21 -
arperupoBarh JaHHbIE cpeacTBamu Python; BEIIONHATE Ne25)

¢unbTpanuio faHHbIX cpeacTBaMu Python; HactpanBath
BEC HEWpPOHHA; BRIOMpATh THIT Kiaccupukaropa B
3aBUCUMOCTH OT ITOCTABJICHHOW 3a/1a4H; BU3yaJIH3UPOBATh
JTAaHHBIE cpefcTBaMu OMOIHoTeK pandas, seaborn,
matplotlib;

BBITIOJIHSATH MHOTOKJIACCOBYIO KJIACCU(HUKAIIUIO METOIAMH
oubauorexu sklearn;

CTPOWTH JCPEBbs PEHICHUI U BBITIOIHATH 110 HUM
npeJiCKa3aHue.

OO6yuatonmuiics BaajeerT: 3anaHus (Ne 26~
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanuszaiuy aIropuTMa ciayvaitoro jieca (Random
forest);

HalluCaHUsl HEUPOHHBIX CETEi;

00yUYCHHS MOJICITH.

[TpomerxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJHON U3 CIeAyIOmUX (hopM:
1) cobecenoBanue;
2) BemonHenue 3ananuil B OMOC YHuepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIN WHbIE MATEPHAJIBI [IJIs1 OIleHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1H) ONBITA AeATEeTbHOCTH, XapAKTEPHU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIM I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHU) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN pe3yNbTaT:

! TlpuBogsTcs TUmOBbIE BOHPOCH W 3afanus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYCHHBIE U TPOBENEHHUS ATTECTAMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOUICKAT AKTyaJM3ald{d C Y9eTOM DPa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U



Kon n nHanmenoBanue NHAWKaToOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-10.3: Hcnons3yer Mmetoasl | OOyyaromuiics 3HaeT:
HCKYCCTBEHHOTO 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,
OONBIIMX JaHHBIX A4 pemieHusa | head; MeTojsl (QUIBTPALMM W arperaly JaHHbIX; MPU3HAKH MEePeo0yUEeHHOCTH MOJICIIH;
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 rpymmmposka 06sekToB (HabmroqeHuis, COOBITHIA) Ha OCHOBEIAHHBIX, OTIMCHIBAIOIIIX CBOMCTBA 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 00y4aThCsl Ha
JIaHHBIX

3aganue 2
Cpenu mpeioKeHHbIX 33184 MAIIHHHOTO O0YYCHHS YKAKHUTE 3a0a491 PErPecCHn
a) [IlowcK HeraTHBHBIX OT3BIBOB Ha (HIIBM Ha CaiiTe KHHOKOMITaHUH
b) Anroputrm ¢unbTpaimu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH MPOCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTH KBapTUPHI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

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
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jeca - Random Forest
a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIIy4aiHOro JiepeBa
b) Tlapamerpsl wis kaxaoro Aepesa (riyOrHA, MUHUMAIBHOE YUCIO 00PA3I0B B JKCTE U T.J1.) BEIOUPAIOTCS CITy4aiHO
€) 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 oTBe4aeT 3a MUHIMAaJIbHOE YUCII0 00pa3moB 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

conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



3ananue 8
OTMeThTe BEpHBIC YTBEP)KACHUS O BIMSHHUU IapaMeTPOB PEILAOLIEro IepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLHS K EPEO0yICHHIO
b) UYewm menbiue 3HaueHre min_samples_leaf, Tem MeHbLIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHblie IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K EPEOOyICHHIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIle 3HaUCHHE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATh IS MIPEACKa3aHus pazMepa 0100peHHOTo KpenuTa Mo 3aJaHHBIM [apaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh HcTionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpHBIE YTBEP)KACHUS O AEPEBbSX PEIICHHH.
a) ueM MeHbIIe CBOUCTBO gini, TeM OJXHOPOJHEE TIPUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaensAeTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) cBOiicTBO samples yka3pIBaeT HA KOIHYESCTBO IIPUMEPOB B y3IIe
d) mapamerp gini, BO BCEX JIHCTHSX JOJDKCH HMETh OJMHAKOBBIC 3HAUCHUSI

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIy4aiiHOM Jece
a) uem GoJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiku 1 PabOTHI CITyYaHOTO Jieca YBEIUYHUBACTCS MPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 3224 PErpeccuu
d) cayuaiiHbIit Tec TPUMEHNM /IS PEIICHHS 3a/1a4 KIacCHPUKAIN

Saganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxogut nydinyro KOMOWHALIMIO TAPAMETPOB LIS IepeBa PeIICHHH
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryl0 KOMOMHALMIO IapaMeTpOB Ul AepeBa, M3 TeX 3HAYCHMI HapaMeTpoB, 4YTO OBLIH
nepeiaHsbl
d) RandomizedSearchCV maet Gonee TouHOe npenckasanue, uem GridSearchCV

3amanue 13
Bri6epure u3 ciucka 3ajauu KiaacCUPpUKaIUu:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) npenckasare cTOMMOCTD KBAPTHUPHI 110 33JAHHBIM MApaMeTpaM
C) pa3nenuTh Tpuldbl HA CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPaCcKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS AePeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJMYECTBEHHBIC, TAK U KATETOPHAIbHBIC
MIPHU3HAKU
b) epeBss perrennit MOTYT peliaTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm mewnsbine 3HaueHue min_samples_leaf Tem Tounee OyayT mpeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensine 3Hayenue min_samples_leaf Tem TouHee OyayT MpecKa3aHus Ha TECTOBOW BBRIGOPKE

3anganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANbHbIE TAPAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBACTCS Ka4ECTBO IMOJYYCHHOTO epeBa PEIICHHUH
C) BrIOopKa, M0 KOTOPOH OCYIIECTBISAETCS BEIOOP HAMITYUILeH MOJEIH U3 MHOKECTBA MOJIeNeH
d) MHOXeCTBO IENeBbIX 3HAUCHUI JUTS TAHHOTO Habopa TaHHBIX

3amanue 16
[Ipu 0OydeHNE HEKOTOPOIT MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BRIOOPKE, IMOJTydeHa OoJbImas
pa3HHIa MEXAY 3HAYCHISIMA METPHUK Ha TPEHHPOBOYHOH U TecTOBOI BhIOOpKax. O 4eM 3TO MOKET TOBOPHUTH?

a) Mogaenb nepeobydena

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

C) Mogenp HenooOy4eHa

d) Mogenb uieanbHO HACTPOESHA

3amanue 17




Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHALIMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanue 18
Kakwe cTpoku mo3BOJISAIOT 0TOOpaTh S5 MepBHIX CTPOK HaTadpaiimMa data (MHAEKCH MocenoBaTeNbHOCTh ncen ot 0 ¢ 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 ciydasx MOXeT OBbITh UCIIOJIb30BaHa CTyIEeHYaTast (PYHKIMS aKTHBALMN?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Onpenenuth kK KakOoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCHTCS HpHC?
C) Pa3menuTs TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MOJIOKUTEIBHEIC.
d) IIpenckasars pa3mep 3apabOTHOM MIIATHI CHELHMATINCTA O ONPEACTICHHBIM apaMeTpam.
e) PasngennTh M300pakeHUs Ha COAEPIKAILIE U HE COJCPIKALINE OTKPBITHI OTOHB.

3aganue 20
Kakoe 3Ha4eHHEe MOXKET MMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHA (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (-o0.+ o0)

2.2. TunoBble 3aJaHUs /sl OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yibTaTa

[TpoBepsiembiii 00pa3oBaTENbHBIN PE3yIbTAT:

KOI[ 1 HAMMCHOBAHUC

HHANKATOPA JOCTHIKEHHS O6pa3oBaTelbHBI pe3yIbTaT
KOMIICTCHLINH
OIIK-10.3: Ucnone3yet Metoabl | OOydaromumiics ymeeT:
HCKYCCTBEHHOTO HHTEIUICKTA arperupoBarth JaHHbIe cpecTBaMu Python; BRITIOMHATE GUIBTPAINIO JAHHBIX CPEICTBAMHU
(MaImMHHOTO 00YYeHUs) U Python; HacTpanBaTh Bec HEHPOHHA; BHIOUPATH THIT KIIACCH(PUKATOPA B 3aBHCHMOCTH OT
aHanmu3a OOJBIINX TaHHBIX IS [OCTABJICHHOM 3a/1a4¥; BU3yalM3UPOBATh JaHHbIE cpencTBamu 6ubaroTek pandas, seaborn,
PEILICHHS PUKJIAIHBIX 32124 matplotlib; BEIIOIHATE MHOTOKIIACCOBYIO KiIacCH(UKAIMIO MeTonaMu 6ubmroreku sklearn;

CTPOUTH ACPEBbA peH.IeHI/Iﬁ U1 BBIMOJHATD IO HUM IPEJACKa3aHueC.

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.

[Nomy4anTe pacnpeneneHne YUCIOBBIX BEIMYNH AaTadpeliMa Sp HCIONIb3yst 0a30Bble METO/IbI BU3yalIM3alny OnbmmoTekn pandas.
Wmnoprupyiite O6ubimoreky Seaborn. Hcmonb3yss uHTepdeiic Ui MOArOHKM PErPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0bopa JIaHHBIX BBIBEAMTE rpadHK yCIEeBaEMOCTH 110 MATEMaTHKE M YTCHHUIO C Pa3/IeJIeHUEM I10 MOIYy.

3amanue 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMBIe T pabOTHI C JPEBOM
peurenuii. 13 sklearn.datasets parpysure TecToBblil Habop iris. M3yuure cTpyKTypy HOJydeHHOro Habopa AaHHbIX. B HabGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpulyTa
(JUMHa YalenucTHKa B CM; IIMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; IIMPUHA JIETIECTKa B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HAOOp MO3BOJISET PELINTH 337ady KJIACCU(PHKAILMH, OTHECEHUs PAacTeHHsl "MpHUC" MCXOMsd M3 MIMPUHBI
JIETIECTKOB, JUIMHBI YaIIENNCTHKA U T.JI. K OTHOMY M3 Tpex KiaccoB. Co3naiite nemMoHcTparuBHblii Decision Tree knaccuguxarop,
UCTIONB3Ysl OJHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn u coxpaHurte ero B mepemennyto dt. st paszzeneHust MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTof train test split. OToOpasure NOITy4eHHOE IEPEBO DPEMICHWH TpadHyuecKH,
ucnonp3yiite meron plot_tree

3amanwue 23

3arpy3urte naHHbIe U3 BCTpoeHHOTO Habopa load digits. /JlanHble mpeacTaBistoT coboit Habop U3 1797 pyKOMHMCHBIX U300paKeHUI
mudp pazmepamu 8 Ha 8. Kakaast kapTuHKa IpeCcTaBlIeHa MAaCCUBOM M3 64 3HAYSHM IBETa JJIS KaXIOH sTUSHKH U300paKeHMsI.
OOy4uTe IepeBo PELICHUI U MOJIYYHTe MPEACKa3aHue Ha TECTOBOM BRIOOpKE. Busyanusupyiite mnpeackasaHue, yKaKUTe TOYHOCTh
JUTSI TIOJTYYeHHOT'O IepeBa.




3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npencrasmiseT 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 3Hadenune (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYIIy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BEJIMYMHA HEeTIpephIBHAS, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. st npeacka3anus 3HAYCHAS
1eneBoil GyHKIMH HYXHO perpeccronHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce nepeBbs Ha JaHHBIX bOston IO CIIETYIOLIUM ITapaMeTpaM:

MaKcHMalbHas IIyOuHa - ot 2 10 15 ypoBHei#

MHHUMAaJIBHOE YUCII0 TIPO0 JUIst pa3zaeneHus - ot 2 o 10

MHHUMAaJIBHOE YUCII0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydiiue napameTpsl U JIydliee JepeBo.

3amanue 25.

3arpy3urte BCTpOCHHBINA Habop boston.

W3yante ocrampHble aTpuOyTH Kiaccudukaropa. Co3marite momens RandomForestClassifier ¢ 15 mepeBbsiMu ¥ MakCHMalIbHOM
rryOuHOM paBHOU 5 ypoBHsM mist maHHEIX digits load().

OO0y4uTe MOIy4eHHYIO MoJienb. BeimonHuTe npenckaszanue. [locunTaiite TOYHOCTE (Score) I Jieca.

VYKaKuTe TPU CaMbIX BaKHBIX MapaMmeTpa MAJsl JIEPEeBbEB PEIICHUH B CO3JaHHOM JIeCy, HCIHOJb3ysl, Hampumep, arpuoyT
feature_importances_.

OIIK-10.3: Hcnone3yer Mmeronsl | OOydarommiics BJIajieeT:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu MOCTPOEHUS AE€PEBa PEIICHUIA.

(MaIMHHOTO o0yueHust) U | HaBrikamu peanusanuu anropurma ciydaiinoro jgeca (Random forest)
aHanu3a OOJIBIIMX [AaHHBIX U | HaBbIKaMu HamMcaHWsi HEUPOHHBIX CETEH.

pEIICHUS TIPUKIIATHBIX 33124 HaBbikamMu 00y4YeHHs] MOJIEIIH.

3aganue 26

3arpy3ute OaHHBIE W3 BCTpoeHHOro Habopa load digits. Co3maiite KiaccHpHUKATOp, CO CICAYIOMIMMH ITapaMeTpaMy JIepeBa:
MaKcHMaJbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure momy4eHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% U 25% coorBeTcTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM IIPUHAIIIC)KAT JaHHbBIC U3 TECTOBOM BEIOOPKH, COXPAaHHUTE PE3yNIbTaT MpecKa3aHuil B mepeMeHHyto predicted.

3amanue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop gannbix boston npezacrasiser codoii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCCHB CIIFICKOB:

Ucnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
rIIyOUHOUM paBHOU 5 ypoBHSAM IS JaHHBIX. OOy4YuTe MOJYUYEHHYIO MOeNb. BeimonHute mpeackasanue. [locuutaidTe TOYHOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (manusie 6ubnuortexku Keras), comepxammit 70 000 u3o0paskeHU# 31E€MEHTOB
OJICIK/IbI B TPAIALIUSIX CEPOT0, B paspenieHnn 28x28 MUKCeIel.u NpoYTUTe AaHHbIe/

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

Busyanusupyiite nepsbie 1ecsTh 0OBEKTOB U3 TPEHUPOBOYHOTO HAOOPA.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CJIOEB: BXOJHOT'O, CKPBITOTO U BBIXOJHOTO..

3ananue 29

Ckauaiite mannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlis ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
perucrpanuu. Pacniakyiite apXuBbl train.zip u test.zip ¢ JaHHBIMH B KaTaJlore CO CBOMM IPOEKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. PazHecure n3o0paskeHns U3 KaTajora train 1o BHOBb CO3/1aHHBIM ITarnkaM. Ber Moxer
czenath 310 BpyuHyto (0 6ayuroB) wmu nporpamMmuo (1 Gayur) ucnonbs3yst MeToas! si3bika Python. Bam nonano6urcst 6ubnmorexa os
Y METO/BI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTox oubmmoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300pakeHMH U3 KaTajora.

HWccnenyiiTe nmomydeHHBIH reHepaTop. BeiBeanTe Ha 3kpaH, nu3ydute hopmy.

IIpoBeaute obpaTHYIO onepanuio. Busyanmusupyiite nepBbie MATh 00BEKTOB U3 TOITYYeHHOT0 Habopa TaHHBIX.

Pacmenure nMmeromuecs naHHble Ha Tpu Habopa (train,test,validation), 6o ncmoNk3yiTe TaHHBIE U3 apXUBa test, MOATOTOBUB MX
COOTBETCTBYIOITNM 00pa3oM.

CamocTosTeNnbHO co3aliTe U 00y4INTe HEMPOHHYIO CeTh IS Pa3IMUeHIS KOIIeK U cobak (110 mpuMepy 1abopaTopHOH S5, 9acTb 2).
JlobefiTech TOYHOCTH MOJIENT HAa BAIUJAITMOHHOM BRIOOpKE He HImke 80%

3ananue 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 obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

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

- OIICHKa «YAOBJIETBOPHUTEIBLHO» BBICTABISCTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO 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 BOIPOCOB.



Kpurepun ¢popmMupoBaHusi OLIEHOK 10 Pe3yJIbTATAM BbINOJHEHUS 3aJaHU

«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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