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Coneprxanue

ITosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETEHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAS 3aIIHCKA
Heﬂb HpOMC)KYTOLIHOf/'I arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

@opMBbI IPOMEXKYTOUHOH arTecTaluu: 3a4€T, / CEMECTP

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOL[ HHAWKATOpa JOCTHKCHUA

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIIMHN
KOMIICTCHIIN

VK-1.3: BripabateiBaeT
CTpATEruo AeUCTBUM A
pemeHns IpUKIaIHbIX 3a1ad,
HCTOJB3Ys TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEIICKTA

YK-1: CriocobeH ocymiecTBIATh KPUTHISCKUN aHaJH3 TPOOIEMHBIX CUTYAIHA HA OCHOBE
CHCTEMHOTO 1T0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBUN

OIIK-10.2: Mcnons3yer
OCHOBHbIE METO/IbI | TEXHOJIOTUH
UCKYCCTBEHHOT'O MHTEJUICKTA AJISI
pELICHHS THUITOBBIX 337124

OIIK-10: Crioco6eH (hopMyIHpOBaTh U PEIIaTh HAYYHO-TCXHUYCCKUE 3a1a9K B 00JIaCTH CBOCH
npodeccroHaNbHO# A TeIbHOCTH

Pe3yabTaThl 00yueHus 0 JUCHHUIINHE,
COOTHECEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOIl POrpaMMbl

Kon 1 HaumMeHOBaHME HHIUKATOPA Or1ieHOYHBIE
Pe3ynbraThl 00y4eHus MO0 AUCIUILIMHE
JIOCTIDKEHHSI KOMIETEHITNH MaTepHabl
YK-1.3: BripabateiBaet crpareruto | OOyuaromuiics 3HaeT:
ACUCTBAN IS PCUICHIS NPUKITANHBIX 337189, | - gpaccupuKaldio — 3ajad, peliaeMblx — MeTojamu | Bompocs (Nel -
MCTIONB3Ysl  TEXHOJOTMH  MCKYCCTBEHHOTO | yiokyceTBEHHOTO MHTEILIEKTA; Nel0)

UHTCILICKTa -METPHUKH OLIEHKH KaueCTBA MOJIENIEH M alrOPUTMOB;

OO6ydaronuiics ymeeT:

BEIOpATh TOAXOJAIIYI0 METPUKY Ui OICHKH KadecTBa | 3amanus 7-10

MOJCJIN U AJITOpUTMA.

OOyJaronmiics BIageer:

HaBBIKAMH OLIEHKH KauecTBa paboThl aJropuTMa B 3aaavax | 3aganus 7-10

Kjaccu()UKAIUH U PErPECCHH.

OIIK-10.2: Ucnonp3yeT OCHOBHBIE METOIBI
U TEXHOJOTUH UCKYCCTBEHHOTO WMHTEJICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyJaronIuiics 3HAET:

- OCHOBHBIE METOJABI MAIIMHHOTO OOYYeHHs, MPOLECCHl U
CepBUCHI 0 00pabOTKe JTaHHBIX M BBIPAOOTKE PEIICHHH B
obsactu mpodecCHOHATBHON AEATEIBHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHbIE (YHKIIMH YENOBEKa M TO3BOJIAIONINN HpH
BBIIIOJIHEHUM 33144 JJOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yibTaTaMd  UHTEIJIEKTYaJbHOM  JI€ATEIbHOCTU
4eJIOBEKA,

Bompocer  (Nell -

Ne20)

OO0yJaronuiicss ymeeT:

- arpermpoBaTh, (uUIBTPOBaTH, HACTpaWBaTh Beca,
BBIOMpATH KJ1accu(pUKaTOpPHI, KJIacCHU(HUIINPOBATH,
BU3yaIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUI C
UCTIONIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHSI JUISl PELICHUS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTi podeccnoHaIbHOM
JIeITeIbHOCTH; HaBBIKAMHM HANMCaHWs HEHPOHHBIX ceTed
JUISL pELIeHUs] HAyYHO-TEXHHUYECKHX 33124 B 00J1aCTH cBOeH
npodeccnoHaTbHOM AesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJAEIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB CKYCCTBEHHOTO HHTEJUICKTA.

3amanus
Ne25)

N2l -

OO0yyaronuiics BJIajeer:

Bamanus (Ne 1- Nel0)




- HaBBIKAMH HANMCAaHUS HEHPOHHBIX CETEH I PELICHHUS
HayYHO-TEXHUIECKUX
podeCcCHOHANBHON NesITeIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIH30BAHUEM
WHCTPYMEHTOB MCKYCCTBEHHOTO WHTEJUICKTA.

3a1a4 B obmactu CBOEH

[TpomexyTouHas aTTectanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 creayromux Gopm:
1) oTBeT Ha OWIIET, COCTOSIIIUI U3 TEOPETUICCKUX BOIIPOCOB M NIPAKTHYCCKUX 33J[aHUII;

2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

[TpomexyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJHON U3 CIEAYIOIUX (HopM:

1) cobecenoBanue;
2) BeimonHeHue 3ananuii B OMMOC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIM HHbIEe MATePHAJIBI /151 OLleHKU 3HAHMI, YMeHH i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapaAKTePU3YyIOLIUX YPOBeHb ¢(POPMUPOBAHHOCTH KOMIIETECHIIUH

2.1. TunoBble BONMpPOCHI (TeCTOBBIE 3ajaHus1) /IJIA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOTO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHN

OOpazoBareNbHbIH pe3ybTaT

VYK-1.3: BripabateiBaet crpareruto | OOydaronuiics 3HAeET:

MammHHOe 00yueHne —

H3BJICUCHUA BaKOHOMepHOCTeﬁ N3 CBIPbIX JaHHBIX

JAHHBIX

3amanue 2

b) Anropurm ¢unbTpaimu cama

c) IlpenckasaHue CpoKa OKYHaeMOCTH IPOESKTA

d) IIpencka3saHue peIHOYHON CTOMMOCTH KBapTUPHI
e) IloHMCK MOIICHHUYECKHUX TPaH3aKIInii

3anmanue 3
K 6ubnmoTexam ananuza gaHHbX B Python oTHOCcsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")

e) res[res.country == "Russia" | res.country == "Zimbabwe"]

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

JNEUCTBUMN IS peleHus | - knaccudpuKaumio 3a4ad, pellaeMbix METOAaMM UCKYCCTBEHHOTO MHTENEKT];
HpI/IKJ'[aILHbIX 3agad, I/ICHOJ'H)?;yH -MeTPUKUN OLUEHKUN KayeCTBa MOAe}'IeVI 1N anropnuTmos;

TEXHOJIOI'nn I/ICKyCCTBeHHOFO

HUHTCIIJICKTA

3aganue 1

a) ChenuaIM3UpOBAHHOE MPOrPaAMMHOE pelreHHe (KM Habop peIleHHi), KOTOpoe BKIIOYAeT B ce0sl Bce HHCTPYMEHTHI IS

b) orta rpynmuposka o6bexToB (HabmtoeHuit, coObITHIT) HA OCHOBEJAHHBIX, OMKCHIBAIOIINX CBOMCTBA 00HEKTOB

C) HaOOp DaHHBIX, KaXJas 3aIliCh KOTOPOTO MPEACTABIseT cO00i y4eOHBII IpuMep, ColepIKalii 3aJaHHBII BXOJHOW Habop
JIAaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOHOM pE3yJIbTaT

d) mozmpa3szeneHHe HCKYCCTBEHHOIO MHTEIIICKTA M3YYArOIMUH METOIbI OCTPOCHHS aJlrOPHTMOB, CIIOCOOHBIX 00y4aThCs Ha

Cpenu npeaokKEeHHBIX 3a/1a4 MAIIMHHOTO O0YYEHNUS YKaXHUTE 3a4a4H PETPECCHH
a) Ilowck HeraTMBHBIX OT3BIBOB Ha (DMIIBM HA CaiiTe KHHOKOMITAHUH

Kakne n3 nepedncieHHbIX KOMaH/] BEpHYT AaHHbIe 111 Poccun u 3umbadBe?

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLEHOYHBIX NMPOUEAYP KOJMYECTBE BapHaHTOB. OIIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
couunaiabHON cdeppl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHUE COIEPKaHMs OLICHOYHBIX CPEJCTB Cpey 00yJarommxcs yHUBEpCUTETa
HecyT 3aBellyIoNni Kadeapoil 1 npernojaBarellb — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.




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

3amanue 5
OTMeThTE BEpHBIE YTBEPKAEHHs 00 alropuT™Me ciiydaiiHoro jeca - Random Forest
a) UroroBeIM mpecKa3aHueM MO/IEIH SIBISICTCS IPEACKa3aHue CIy4ailHOro AepeBa
b) Tlapamerpsl st Kamoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.I.) BLIOUPAIOTCS CITydaitHo
€) Kaxmoe nepeBo B jecy mojydyaeT CiydaiHbli Mo JHA00p AaHHBIX
d) Uwcno mepeBbeB B Jiecy BBIOUPACTCS CIyYaitHBIM 06pa3om
e) IlpeackasaHue MOIENH - yCpeTHEHHBIC MPEACKA3aHHS ICPEBbEB

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

3ananue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YUCIIO 06pa3u013 B y3JIC 1A pa3£[eJ'ICHI/IH?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPHKICHNUS O BIUSHUH APAMETPOB PELIAIONICTO JepPEBhbs Ha epeo0yucHue
a) UYewm mMenblie 3HaueHne min_samples_split, TeM MeHbIIIE TEHACHIIUS K IEPEOOyUSHHIO
b) Yewm mensbiie 3Hadenue min_samples_leaf, TemM MeHbIIe TeHICHIMS K TIEPe0OYICHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TECHACHIHSA K IEPEOOyICHHIO
d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH IS MPEICKa3aHusl pa3Mepa 0J00PESHHOTO KPEAnTa 10 3aJaHHBIM mapaMerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIE YTBEPKACHUS O AEPEBbAX PEIICHHH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OJHOPOIHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcs TOMBKO TS TUCTHEB, HO HE TS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT Ha KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JMCThAX JTODKEH UMETh OJJMHAKOBBIC 3HAUCHHS

OIIK-2.3: Hcmnons3yer ocHOBHbIE | OOyuarommuiicst 3HaeT:

METObI A TEXHOJIOTUH | - OCHOBHBIE METOJIBI MAIIMHHOTO 00Yy4eHUs, IPOLIECCH U CEPBHUCHI 0 00paboTKe JaHHBIX U
UCKYCCTBEHHOTO HHTEIUIEKTa AN | BeIpaOOTKE pelIeHui B 061acTi NpodecCHOHAIBHON A TeIbHOCTH;
pCUICHUS TUIIOBBIX 3a/1a4 - KOMIUIEKC TEXHOJIOTMYECKUX PEIICHN I, IMUTHPYIOIHI KOTHUTHBHBIE (DYHKIMU YeJI0BeKa U

HOBBOJ’I?[IOH.[I/Iﬁ Ipy  BBIIIOJHEHHWMU 3a4a4 JOCTUIaTb PE3YJbTATbl, COMNOCTABUMBIC C
pe3yibTaTaMu HHTeHHGKTyaHBHOﬁ JACATCIBbHOCTH YCJIIOBEKA,

Saganue 11
OTMeThTe BEpHBIE YTBEPXKAEHHS O CIy4allHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpo#Ku U PABOTHI CITyYAWHOTO Jieca YBEINIUBACTCS IPOTMOPIHOHATHHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec TPUMEHUM JUISL PEIICHHS 3aa4 PErPecCuu
d) chyuaiiHbIif Jlec TPUMEHNM TSI PEIICHUS 3a1a4 KIacCHpUKAIMN

3aganue 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV Haxoqut ay4inyro KOMOHHALMIO TAPAMETPOB JUIS IepeBa peLICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nydmryl0 KOMOMHALMIO TapaMeTpoOB Ul JepeBa, U3 TeX 3HAYCHHIl MapamMeTpoB, 4TO ObUIH
nepeaaHsl
d) RandomizedSearchCV naer Gonee TouHoe npenckasanue, yeMm GridSearchCV




3amanwne 13
Bri6epure u3 cimcka 3a7a9u KiIacCupUKaIuu:
a) pasuenuth 1o Gororpadyu )KUBOTHBIX Ha KOIIEK U cO0aK
b) mpemnckazarh CTOMMOCTE KBapPTHPHI 110 33JAHHBIM ITapaMeTpam
C) pa3ueauTh TPUObI HA ChEJOOHBIE U AITOBUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3ananue 14
OTMeTbTe BEpPHBIE YTBEPKACHHA
a) B kadecTBe mepeMeHHbBIX T O0YUCHUS AePEBa MOTYT OBITh UCIOJIB30BAHBI KaK KOJMYECTBEHHBIC, TAK U KaTEropUaabHbIC
NPU3HAKA
b) epeBsst pemieHuit MOryT peruars 3aa4y KIaCCH(DUKALME C IPOU3BOIBHBIM YHCIOM KIIACCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem TouHee Oy ayT mpeacKa3aHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensnine 3HaueHue min_samples_leaf Tem TouHee Oy My T MpecKka3aHus Ha TECTOBOM BBIOOPKE

3amanue 15
Ob6yuaromias Beibopka (X_text, y_test) aTo —
a) BrIOopKa, MO0 KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC MAPAMETPHI JepeBa
b) Bribopka, M0 KOTOPOit OLICHUBAETCS KAYECTBO MOIYUYCHHOTO JIepeBa PEIICHHUH
C) BriOopka, M0 KOTOPOH OCYIIECTBIACTCS BBIOOP HAMITYUIISH MOEIH 3 MHOKECTBA MOIeCH
d) MHOXeCTBO LeNeBbIX 3HAYCHUIA ISl TAHHOTO Habopa JaHHBIX

3aganue 16
[pu 06yUeHrH HEKOTOPOM MOJIETH Ha TPEHUPOBOYHOM BEIOOPKE M OIEHKE €€ KauecTBa Ha TECTOBOM BBIOOpKE, MONTydeHa GOIbIast
pasHHIa MKy 3HAUCHUSIMHA METPHUK HA TPEHUPOBOYHOM M TECTOBOM BHIOOPKaX. O YeM 3TO MOKET FOBOPHUTH?

a) Mogens niepeobydeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT pacTpeeieHus B TPEHUPOBOTHOM

€) Mogens Hemo0oOyUEHA

d) Mogeip ugeanbHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakue u3 mpeiioxKeHHbIX KOMOUHAIMI HEe BBI30BYT OIIHOKY?
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]]

3aganue 18
Kakwue cTpoku mo3BOJISAIOT 0TOOpaTh S5 MEepBBIX CTPOK naTtadpaiimMa data (MHAEKCH MOCIeI0BaTeILHOCTD yrcel oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyNeHYaTast (PyHKIHS aKTHBALMU?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCUTCS UpHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpAIbHBIC, HETATHBHBIC U OJIOKHUTEIbHbIE.
d) IlIpenckasars pazMep 3apaOOTHOI IJIATHI CHEHAIUCTA O ONPEACICHHBIM apaMeTpaM.
e) PasnenuTh U300pakeHUs HAa COAEPIKAILKE H HE COJEPIKALIHNE OTKPHITHIA OTOHB.

3aganue 20
Kaxoe 3HaueHIe MOXKET UMETh B3BEIICHHAs: CyMMa BXOJI0B HEIfpOHa (/10 MCIOIb30BaHMUs aKTUBAI[HOHHOMN (DYHKITHH)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBble 3aJaHus /sl OLIEHKN HABBIKOBOI0 00Pa30BaTeJBLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTar:




Ko n nanmmeHoBanue

HWHIUKATOpa TOCTHKEHUS OO6pa3oBaTenbHBIN pe3yabTaT
KOMITETCHIINU
OIIK-2.3: Ucnonb3yet ocHOBHBIE | OOyuwaromuiics ymeer:
METOJIbl ¥ TEXHOJIOTHH - arperupoBarth, GUIBTPOBATh, HACTPAUBATh BeCa, BEIOMPATh KIacCH(UKATOPHI,
UCKYCCTBEHHOI'O MHTEIUIEKTA JI1 | KIacCHU(UIMPOBATh, BU3YyaJIU3UPOBATh IaHHBIE, CTPOUTH JICPEBbS PEIICHHH C
pELICHUS THITOBBIX 3a/1a4 MCIIOJIb30BAaHHUEM SI3BIKOB BHICOKOTO YPOBHS JJIsl PELIEHHs HAyYHO-TEXHUYECKUX 3a/1a4 B

o0xacTy mpoeCCHOHATBLHOHN e TeITFHOCTH;

3amanne 21

Otkpoiite Jupter notebook, cozmaiite daitn lab2 <pama dammmse>.ipyng (aampumep, lab2 tiuzhna.ipynb), moaxoumTe
oubnmrorekn numpy u pandas u mpouTuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacmpeneneHne YACIOBBIX BEIMYNH qaTtadypeiiMa sp NCTIoNb3ys 0a30BbIe METOBI BH3yaIH3anuu OnOInoTekn pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOZAMHOXECTBaM Habopa JaHHBIX BBIBEANUTE IpadUK yCIeBaeMOCTH 110 MaTEMaTHKE U YTCHUIO C pa3zeeHHeM I10 Moy.

3ananue 22

3arpys3ute Moayiu 6ubnuoTek numpay u matplotlib, a Taxxe moaynu 6udanorexu Scikit-learn, HeoOXoAMMEIE ISt pAOOTHI C JPESBOM
pemenuii. 13 sklearn.datasets parpysute TecToBbIii HabOp iris. M3yuute cTpyKTypy MoJydeHHOro Habopa naHHbX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B MPHUBBIYHOW HAM TEPMHUHOJOTHH). KakOMy 3K3eMILISIPY COOTBETCTBYET YETHIPC YUCIIOBBIX aTpUOyTa
(nnMHA YammenrucTHKa B CM; ITMPHHA YaIlleIHNCTHKA B CM; JUTHHA JICTIECTKA B CM; ITMPUHA JIETIecTKa B ¢M) | Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TO3BOJIAET PEIINTH 33aJady KJIACCH()HMKAIMH, OTHECCHHS PAacTeHUs "HpHC" HUCXOAS U3 IMUPUHBI
JICTIECTKOB, JIMHBI YalleNCTHKA U T.A. K OMHOMY U3 Tpex kiaccoB. Cosmaiite memoHcTpaTHBHEIN Decision Tree kmaccudukaTop,
UCTIONB3YSl OTHOMMEHHBIN Kitacc m3 OmOmmoreku sklearn m coxpanure ero B mepeMeHHyto dt. [nms pa3zencHus MHOXECTBA Ha
TECTOBOEC W TPEHHUPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpa3ure MOIYYCHHOE NEpEeBO peIIeHHH TpaduvecKy,
ucnonb3yiite meron plot_tree

3aganue 23

3arpys3urte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe mpeacTaBsioT co0oil Habop U3 1797 pyKOMUCHBIX H300pasKeHHIA
udp pasmepamu 8 Ha 8. Kakaas xapTHHKA MpeaCcTaBlicHA MACCHBOM W3 64 3HAYCHMH IIBETa IUIS KaXXIOW SYCHKH H300paKCHU.
OOyunTe AepeBo peLIeHui U MOIyYnTe MpeACKa3aHue Ha TeCTOBOM BBIOOpKe. Buzyanusupyiite npejcka3aHue, yKaXuTe TOUHOCTh
JUIS TIOJTYYEHHOTO JIepeBa.

3aganue 24.

3arpy3ure BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacraBiseT coboii cioBaps ¢ kimtodamu data, target, feature names u DESCR. Kimrouy data cooTBetrcTByeT
MaCCHB CIHICKOB:

{'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 uncnoBbIX 3HaYeHM. Bara 3a1aua HaiiTh onrcanre Kaxaoro u3 Hux. Tak mepBoe 3Hadenue (6.3200e-03 win
0.00632) 310 ypOBEHb MPECTYMHOCTH HA YNy HACEICHHUSL.

IlocTpoiiTe nepeBO pelieHHA, IPEACKa3bIBAIOIIEe CTOUMOCTD JKMIIbS [0 UMEIOINUMCS NaHHbIM. OOpaTHTEe BHUMAaHUE, CTOMMOCTD
JKHIIBS - BEJIMUMHA HEeTIpephIBHAs, U fAepeBo kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. st npeacka3anus 3HAUYCHHS
1eneBoii (yHKIIMK HYXHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[lepebepuTe Bce nepeBbs Ha TaHHBIX boston MO CIEIYOIINM IMapaMeTpaM:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAJIBHOE YHCIIO P00 st pasaeneHus - oT 2 1o 10

MUHHMAJIBHOE YHCII0 TIpo0 B mucte - oT 1 0 10

OT00pasuTe TydvIue mapaMeTpsl U JIydlee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

N3yuute ocranbHbie aTpuOyThl Kiaccupukaropa. Co3maiite momaens RandomForestClassifier ¢ 15 mepeBbsiMu ¥ MakCHMabHOM
riyOuHOM paBHOM 5 ypoBHsaM st qanubix digits_load().

OOyuuTe Moay4YeHHYIO MOJelb. Brimonuute npesckasanue. [locunTaiite TOYHOCTD (Score) s Jieca.

YkaxuTe TpPH CaMbIX BaXHBIX IapaMeTpa [UIs JECPEBBEB pEIICHU B CO3MaHHOM JieCy, HUCIIONB3Ys, HAMpUMeEp, aTpudyT
feature_importances_.

YK-1.3: BripabareiBaer | OOyuaromuiics Bjageer:

CTpaTeruo JeicTBui JUIA | - HaBBIKAMM HAlWCaHMS HEWPOHHBIX CETeH Ui pEeIIeHHs HayYHO-TEXHMYECKHMX 3ajad B
pellieHus  OPUKIAAHBIX  3a1a4, | obnacTu cBoel npodeccrnoHaIbHOM NeaTeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUH | - HaBbIKAMH OOYYEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOTO MHTEJUIEKTA MHTEJUICKTA.

-HaBBIKaMH OLIEHKH Ka4eCTBa pabOThl AITOPUTMA B 331a4ax KJIACCU(PUKAIMH U PErPECCUH.
OIIK-2.3: Vcnonp3yeT OCHOBHEIE
METOBbI u TCXHOJIOTUHU
UCKYCCTBEHHOTO HMHTEJUIEKTa IS
pelIeHuUs TUIIOBBIX 33/1a4




10.

Ucnonb3ynte ¢dann StudentsPerformance.csv. BbiBeaute CTPOKM C AaHHbIMM OOYYaOLWMXCA, KOTOPble He MPOXoAuau
noAroToBuTebHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl N0 ogHOMY M3 TecToB (ntobomy)
6onble 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metos Implot() BbiBeanTe rpadmK ycnesaemocTu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonb3yiTe daiin StudentsPerformance.csv. BbiBeguTe CTPOKKU € AaHHbIMM 0by4yatowmxca, HabpaBLMX B CyMMme 3a TpuU
Tecta 6onbwe 250 6annos. Umnoptupyiite bubanoteky Seaborn. MokaxnTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHa YallenncTrKa,
LWMPMHA YaLLeNNCTUKa, O/IMHA NIeNecTKa U LWMPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLUEHNU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BbEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEePEBO PELLUEHUI rpadrUyecKn, UCNONb3YNTE METOL,
plot_tree. BbinonHUTe NpeAcKa3aHWe OTHOCUTE/IbHO KIAaCcCoB, K KOTOPbIM MPUHAANENKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
Onpeaennte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTuKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LWMPUHa NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ans paboTbl ¢ ApeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3ganTe AepeBo peLleHN Co CNeayoWMMN NapameTpaMm: MakCMMaibHOE KOSIMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe NosydyeHHOEe AEePeBO pelleHui rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTEIbHO K/1AacCcoB, K KOTOPbIM NPUHAA/eKaT AaHHble U3
TECTOBOM BbIOGOPKU.
Onpeaennte, K KAKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AjMHa YallenncTrKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIi Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 aepeBbamu. BbinonHMTe NpeacKasaHue
OTHOCUTE/IbHO K/1IAacCOB, K KOTOPbIM MPUHAA/EXKaT AaHHble U3 TecToBOW Bbl6OPKKW. MocumTaiiTe TOYHOCTL (score) ana
nosy4YeHHOW moaenu.
3arpysuTte moaynn 6ubnmotek numpay u matplotlib, a Takke moaynn 6mubnnotekn Scikit-learn, Heobxogumble anAa
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3pante M obyuute Moaenb
RandomForestClassifier ¢ makcumanbHol rnybuHoin gepeBbes - 7. BbinonHWUTe NpeacKkasaHWe OTHOCUTE/NIbHO K/1accoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MocumTaiTe TOUHOCTb (accuracy) Ana NoayYeHHOU Moaenu.
MmnopTupyiite Habop gaHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.
Busyanusupyiite nepsble WecTb 06bEKTOB U3 TPEHNPOBOYHOro Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYIO U3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINoNHWTE NpeacKkasaHue u
OLLEHUTE ero KayecTso.
MmnopTtupyiite Habop aaHHbIX load_digits, cogepawmin 1797 n3obpaskeHUn PyKonUCHbIX Lmdp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX C/IOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbinoNHUTE NpeacKasaHme u
OLEHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZA AO0/KHbl NOAABATbCA BECA,
CMelLeHNe, M 3HaYeHnA BXOA0B HelpoHa. B KauecTBe GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:

1

1+e™
Hanuwwute Knacc Neuron, BbINOAHAWMIA GYHKUMM MCKYCCTBEHHOrO HEWpPOHa, Ha BXOJ AO/KHbI MOAaBaThCA Beca,
CMellleHNe, M 3HaYeHun BXOA0B HeipoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE rTMNepBoINYECKMil TaHTeHC:

2
than(z) = m -1
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RPpoo~NoO~wNE

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloIUXcs K NPOMEKYTOUYHOM aTTecTaluu

HUckyccTBennslii naTeIekT. OcHOBHBIC TOHTHS M.
MamwuHaHOE 00yUeHHe.

I'my6Gokoe obyueHnue.

OO0ydeHwne ¢ yuauTesneM u 06e3 yaurTers.

OcHOBHBIE TIOHSATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeTto10510rnYecKre NPUHIUIIBI AaHAIU3bI JAHHBIX.
Henn, sTansl, METOABI U TEXHUKU aHAJIM3a JaHHBIX.
OunbTpanys rpynIupoBKa U arperarys JaHHBIX.
Busyanuzanus TaHHBIX.

Busyanuzanus nanseix B Phyton.

Busyanmzarus B Pandas.

bubnmnorexkn Seaborn u Matplotlib

Pemaromyie 1epeBbsi: OCHOBHBIC TTOHATHS.




14. 3agadva kmaccu(UKaIIH.

15. JlepeBbs pemeHuii. OCHOBHBIC TTapaMeTPHI JAepeBa.
16. [epeBo pelicHUi B 3a1a4H PETPECCHH.

17. Merox OnmKalIINX COCENEN.

18. Konmemnmus ciay4aiHoro jeca.

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

21. TIpoGnema mepeoOyueHUs.

22. Tumnsr omuboK: true negative, false positive.

23. Mertpuku kauectBa Mozenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKUHWW aKTHBALNU HEHpPOHA.

28. IlepuenTpoH.

29. OOy4eHne HEHWpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npy rpaieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Meto HauCKopeHIero cmycka.

34. Hetiponnas ceTs.

35. OpHocInoiiHast MOJETb.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBII CIOH, CII0H 1MOABBIOOPKH, TIOJTHOCBS3HBIHA CIOMH.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacmo3HaBaHUS 00pPa30B.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIy.

3. MeToauyeckne MaTepualibl, ONpeaesonue Npouexypy U KpuTepuu oueHUBaAHUSA
¢()OpMHPOBAHHOCTH KOMIIETEHIUI PY NPOBE/ICHNU NPOMEKYTOYHON aTTeCTAUM

KpnTepnn (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHECHHUIO TECTOBBIX 3agaHui

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CJIM KOJIMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABIISIETCS 00YJaIONIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «yAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % oT 061ero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKAa «HEYIOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYYarOIIEMYCs, €CIH KOJMYECTBO MPABMIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK 0 pe3yJIbTaTaM BBINOJIHECHHUSA 3aJaHUI

«OTIAMYHO» — CTABHUTCSA 32 pabOTY, BHIIOTHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopomuo» — cTaBUTCs 32 PabOTy, BBINOJHEHHYIO MOJHOCTBIO, HO IIPU HAJMYUU B HEl He Oosee OJHOM
HerpyOoil omrOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCSA 32 padoTy, eci 00ydaroLuiics MpaBUIBLHO BHIMOJIHWI HEe MeHee 2/3
BCei paboThl WM JOIMYCTUI HE OoJiee OJHOM TpyOoil OIMMOKK U JBYX HEIOYETOB, HE Ooyiee OJHOM TpyOoit u
oJIHOH Herpy0oil omunoOku, He OoJiee Tpex HerpyObIX OUIMOOK, OTHOM HErpyOol OMMOKY U JBYX HEJJOYETOB.

«HeynoBJIeTBOPUTEIBLHO» — CTaBUTCS 32 PabOTY, €CIIM YHCIO OMHMOOK W HEAOYETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKH «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBLHO BBHIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowl owuboxk:

- 2pyoOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- He2pyoOble OWUOKU. HEMOYHOCMU POPMYTUPOBOK, ONnpedeneHuUll; HepaYUOHATbHBIL 8b100D X00A peuleHUsl.

- HeOoUembl: HepayUOHAbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSA, OMOeNbHblE NOZPEULHOCTU 8 POPMYIUPOBKE
8b160008, HEOPEHCHOE BbINOIHEHUE 3A0AHU.



Kpurtepuu ¢popmMupoBaHus OLEHOK IO 3a4eTy

«3a4TeHo0» — CTYJCHT JAEMOHCTPHPYET 3HAHNE OCHOBHBIX Pa3/IeJIOB IPOTrPaMMbl H3y4aeMOIo Kypca: ero
0a30BbIX TMOHATHH W (YyHAAMEHTAIBHBIX MpOoOJIeM; MPUOOpen HEOOXOAMMBIE YMEHHUS M HAaBBIKH, OCBOWII
BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS TOTYIEHHBIX 3HAHWUH, HE TOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO IIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTEJbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHNS K HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBHICTABIISICTCS B TOM ClIydae, KOTJa CTYJACHT JAEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3JIeJIOB POTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX HOHATHH U QyHAaMEHTAIBHBIX IpolieM. Y
9K3aMEHYEMOro cJ1a00 BBIpa’KEHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJIMTUYECKOMY MBIIIJICHUIO, HIMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaja, OTCYTCTBYIOT HEOOXOAMMBIE YMEHHSI M HaBBIKH, JOIMYIICHBI IpyObIe
omKnOKM M HE3HAHME TEPMMHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJIHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS TTOJIOKHUTEIILHON OIIEHKH.



