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Coneprxanue

ITosicuuTenpHas 3amucka.

TunoBble KOHTPOJIBHBIE 33JAHNS WIK UHBbIE MaTepHallbl Ul OLEHKH 3HAHWN, YMEHH, HaBBIKOB U (MJIN)
OIIbITA IEATEJILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepraibl, ONPEACSIONNe TPOUeaypY U KPUTEPHH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH IPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA
Heﬂb HpOMC)ICYTOqHOﬁ aTrTecralluu — OLCHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHuss TO JUCHUIUIMHE, OOCECICUMBAMOIINX JOCTIKECHUE IUIAHHUPYEMBIX PE3YJIbTATOB OCBOCHHS
00pazoBaTeNbHON MPOTPAMMBI.

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

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOZ[ HHAWKATOpa JOCTHKCHUA
KOZI 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

KOMITETEHIINU
VYK-1: CriocobeH ocymiecTBIATh KpUTHICCKUNA aHAJII3 IIPOOIEMHBIX CUTyalluidi Ha OCHOBE VK-1.3: BripabateiBaeT
CHCTEMHOTO 1T0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBUN CTpaTeTuio NEUCTBUN I

peuieHus NpUKIagHbIX 3a1a4,
HCIOJIb3Yysd TEXHOJIOTUN
HUCKYCCTBEHHOT'O MHTEJIJIEKTA

OIIK-2: CriocobeH pemaTh mpohecCHOHATBHBIC 3aJa4X C UCIOJIb30BAHUEM METOIOB, OIIK-2.3: Ucnonp3yeT OCHOBHBIE
Croco0OB U CPEJICTB MOTYYCHUS, XPAaHCHUS U TepepadOTKH HHPOPMALIUH; HCIIOJIb30BATh METOJIbI ¥ TEXHOJIOTUU
uH()OpPMALMOHHBIEC U IUPPOBBIE TEXHOJIOTUH B IPO(ECCHOHAIBLHON JeITeIbHOCTH UCKYCCTBEHHOTO MHTEIUICKTA IS

peuicHuA TUIIOBBIX 3ada4

Pe3yabTaThl 00y4eHUs 10 JUCUMILINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMU pPe3yJIbTATaAMU 0CBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMBbl

Koa u HanmeHOBaHNE HHIUKATOPA O1eHOoYHEIE
PesynbTarel 00yueHus O JUCIUILTHHE
JOCTIDKEHUS KOMITETEHITHH MaTepHabl
YK-1.3: BripabateiBaet ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBHH T PEIICHUA MPUKIIAHBIX 381189, | - knaccudukaumio 3agay, peliaembix METOAAMM UCKycCcTBEHHOMO | Bompockl (Nel -
UCIOJb3ys TEXHOJOIMH MCKYCCTBEHHOTO | pptennexta; Nel0)
HHTECJIJICKTA -METPMKM OLLEHKM KayecTBa MoAenel U anropuTtMos;

OO0yJaronmiics ymeer:

BbI6paTh NOAXOAALLYIO METPUKY A5 OLEHKM KayecTBa mogenn u | 3amanus 7-10
anropuTma.

OO0yyaronuiics BJiajeer:

HaBblKamMy OLLEHKM KauvecTBa paboTbl anroputma B 3agavax | 3aganus 7-10
KnaccuduKaLumm n perpeccuu.

OIIK-2.3: Ncnonp3yeT OCHOBHBIE MeTOABI U | OOydarommuiics 3HaeT: Bompocer (Nell -
TEXHOJOTUM MCKYCCTBEHHOIO MHTEIUIEKTA | - OCHOBHBIC METOJbI MAIIMHHOTO 00yueHws, mporeccsl u | Ne20)
JUIA pelIeHUs TUIOBBIX 3a/1a4 CEpBHCHI IO 00pa0OTKE MaHHBIX W BHIPAOOTKE PEIICHHUN B

obnacTu npodeccHoHaIBHOM IeATeTbHOCTH;

- KOMIUIEKC TEXHOJIOTMYECKUX PEIICHUN, UMUTHPYIOIINHI
KOTHUTHBHBIE (DYHKIIMM YENOBEKa M TMO3BOJISIONIMKN TPH
BBITIOJIHEHUH 33/1a4 JOCTUTATh PE3YyJIbTaThl, COTIOCTABUMBIE
C  pe3ylbTaTaMM  HHTEJUIEKTyalbHOM  JE€ATEIbHOCTH
YEJI0BEKA,

OO0yyaroniuiicst ymeer: 3ananus (Ne21 -
- arpermpoBath, (UIBTPOBAaTH, HacTpaWBaTh Beca, | Ne25)
BBIOMPATH KJTacCU(PHUKATOPEI, KITacCU(HUINPOBATH,

BU3YyAJIM3UPOBAThL JAAHHBIC, CTPOUTH JCPCBbS pell_[eHl/ll\/’l C
HUCTIOJIb30BAHUEM A3BIKOB BBICOKOI'O YPOBHA JId PCHICHUS
HAayYHO-TEXHUYCCKUX 3a/1a4 B 00J1acTh MPOohecCHOHATBHON
JCATCIIbHOCTH, HaBbIKaAMHW HaAIlMCAaHUs HeﬁpOHHle ceren
AL pCHICHUS HAYUYHO-TCXHUYCCKUX 3a/1a4 B o0OJtactu cBOEH
npodeccHoHaTbLHOM AeTEIbHOCTH;

- HaBbIKaMHU 06y1{€HI/Iﬂ MOACIM C HCIIOJIb30BAHUEM
NHCTPYMCHTOB MCKYCCTBCHHOT'O MHTCJIJICKTA.
OOyJaromuiics Biaageer: Baganus (Ne 1- Nel0)




- HaBBIKAMHW HANHMCAHUS HEHPOHHBIX CETEH IS perIeHHUS
HAyIHO-TEXHWYECKUX  3agad B O0JIacTH  CBOEH
npo(heCcCUOHATBLHON e TeILHOCTH;

- HaBbIKAMU OOYYEeHHS] MOJEIH C HCIOJIb30BAaHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA.

[IpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM M3 CISAYIOMUX (HOPM:
1) oTBeT Ha OWJIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

[IpomexyTounas aTTectamnus (3a4€T) MPOBOTUTCS B OJHOU U3 CIECIYIOMUX (HOPM:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC Caml YIIC.

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

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

[IpoBepsieMsblii 00pa30BaTEIbHBIN PE3YIIbTAT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHN

OOpazoBareNbHbIH pe3ybTaT

VYK-1.3: BripabaTbeiBaet ctpateruto | OOydarONHMiics 3HAET:

JercTBuit Jis PEIICHHS | - KnaccMdMKaLMIO 33434, PELUAaeMblX METOAAMM UCKYCCTBEHHOTO MHTE/NEKT];
OPUKJIAJHBIX  33[a4, HCIONb3Ys | -METPUKM OLIEHKM KayecTBa Mojesneit v anropuTmos;
TEXHOJIOTHH HUCKYCCTBEHHOTO
MHTEJUIeKTa
3amanue 1
MammnHoe 00y4deHne —
a) CrenuaIM3UpPOBAHHOE MPOrPAMMHOE penieHHe (M HAOOp PEeLICHUi), KOTOpOe BKIIOYACT B ceOsl BCE MHCTPYMEHTHI I
U3BJIEYEHHS] 3aKOHOMEPHOCTEHN U3 CHIPBIX JAHHBIX
b) orta rpynmupoBka o6bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMHUCHIBAIOIIUX CBOMCTBA 0O0BEKTOB
C) HaOOp DaHHBIX, KaXJasl 3aIICh KOTOPOT'O NPEACTABISICT CO00H y4eOHBII IprMep, CONepIKalHi 3aJaHHBII BXOJHOW Habop
JIAaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOHOM pE3yJIbTaT
d) mompasmeneHHe HCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOUIMI METObI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JTaHHBIX
3anmanue 2
Cpenu npenoKEeHHBIX 3a/1a4 MAIIMHHOTO 00Y4eHUS YKaXHUTe 33/1a4H PErPecCHu
a) Ilowck HeraTMBHBIX OT3BIBOB Ha (DMIIBM HA CaiiTe KHHOKOMITAHUH
b) Anropurm ¢unbTpaimu cama
c) IlpenckasaHue cpoka OKyNaeMOCTH IIPOEKTA
d) IlIpencka3zaHue prIHOYHOH CTOMMOCTH KBapTHUPBI
e) Ilowck MOIICHHHYECKUX TPAH3aKIHI
3anmanue 3
K 6ubnmoTexam ananuza gaHHbX B Python oTHOCcsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4
Kakne n3 nepedncieHHbIX KOMaH/] BEpHYT AaHHbIe 111 Poccun u 3umbadBe?
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"]

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIS NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpEICTBa MOJUIeKAT aKTyalW3alldd C Y4eTOM DAa3BUTHSA HayKd, 0Opa3oBaHHS, KyJIbTYPbHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
counaiabHON cdepbl. OTBETCTBEHHOCTH 33 HEPACIIPOCTPAHEHUE COJIEP)KaHMs OLIEHOYHBIX CPEJICTB CPeIU 00yJarolIXcs yHUBEPCUTETA
HecyT 3aBellyIoNni Kadeapoil 1 pernojaBarellb — pa3padoTYMK OLIEHOYHBIX CPEICTB.



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

3amanue 5
OTMeThTE BEpHBIE YTBEPKAEHHs 00 alropuT™Me ciiydaiiHoro jeca - Random Forest
a) UToroBbIM MpeACKa3aHUEM MOJIENH SIBJISICTCS MPEICKa3aHue CIydaHoTo JepeBa
b) Tlapamerpsl st Kamoro aepeBa (TTyOHHA, MUHEMATIBHOE YHCIIO0 0OPA3IoB B JINCTE U T.I.) BLIOUPAIOTCS CITydaitHo
c) Kaxnmoe nepeBo B jecy mojydyaeT CydaiHbli Mo JHA00p AaHHBIX
d) Uwcno mepeBbeB B Jiecy BBIOUPACTCS CIyYaitHBIM 06pa3om
e) IlpeackaszaHue MOJENH - YCPEIHEHHBIE MTPEACKA3aHUs JEPEBHER

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
Kakoii aTpu0yT OTBEYaeT 32 MUHUMAJIBHOE YUCIO 00PA3IIOB B Y3J1€ IS pa3aciicHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThbTe BEpHBIC YTBEPXKICHUS O BIMSHUU TAPAaMETPOB PELIAIONIETO NepPEeBhbs Ha epeo0yucHue
a) UYewm mMenblie 3HaueHne min_samples_split, TeM MeHbIIIE TEHACHIIUS K IEPEOOyUSHHIO
b) Yewm mensbiie 3Hauenue min_samples leaf, Tem MeHbIIe TeHACHIMS K TIEPEOOYUCHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TECHACHIHSA K IEPEOOyICHHIO
d) TI'ayOuHa nepeBa HUKAK HE BIUSET HA €ro MePeo0yIeHHOCTh
e) UYem mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJIS MPEICKA3aHUs pa3Mepa 0JJ00PEHHOI0 KPE/IuTa 10 3alaHHBIM mapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIE YTBEP)KACHUS O AEPEBbAX PEIICHHH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OJHOPOIHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcs TOIBKO IS INCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT Ha KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX IHCThAX MODKEH HMETh OJIMHAKOBBIC 3HAYCHHUS

OIIK-2.3: Hcnone3dyer ocHOBHble | OOy4arolUiics 3HAET:

METObI u TEXHOJIOTUH | - OCHOBHBIC METOBI MAIIMHHOTO 00Yy4eHHs, MPOLIECCHl U CEPBHUCHI IO 00pabOTKe JaHHBIX U
UCKYCCTBEHHOTO HHTEIUIEKTA MJA | BeIpaOOTKE pernieHnii B 001acTi NpodeccHoHanbHON 1eATeIbHOCTH,
PpCUICHUS TUIIOBBIX 3a/1a4 - KOMITJIEKC TeXHOJIOTHYECKUX PEIICHIH, IMUTHPYIONNI KOTHUTUBHBIEC (DYHKIINHU YEJIOBEKA U

llO3BOJl$IK)[]LI/II\/’l [IpHA BBIIIOJHCHHM 3aJad JOCTUIraTb PE3YyJIbTaTbhbl, COIOCTABUMBIC C
pe3yJIbTaTaMH l/]H'l'eJIJIeI\"I'yaJII)HOI‘/’I JACATCIIbHOCTH YCJIOBCKA,

Saganue 11
OTMeThTe BEpHBIE YTBEPXKJIEHHS O CITy4allHOM Jiece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiKY U PABOTHI CIYYAWHOTO Jieca YBEIUIUBACTCS MPOTIOPIIHOHAIBEHO KOJIHYECTBY JAEBEPEB B JIECy.
C) ChydaiiHbIi Jlec TPUMEHUM JUISL PEIICHHS 3aa4 PErPecCuu
d) chyuaiiHbIi Jlec TPUMEHNM JIISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3amanne 12
OTMeTbTe BEPHBIC YTBEPKACHHS
a) RandomizedSearchCV HaxoquT aydIIyr0 KOMOHHALMIO IAPAMETPOB AJIs IepeBa pelIeHHN
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur ny4nryr0 KOMOHHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
nepeiaHbl
d) RandomizedSearchCV paer Gonee TouHOe npenckasanue, yem GridSearchCV




3amanwne 13
Bri6epure u3 cimcka 3a7a9u KiIacCupUKaIuu:
a) pasuenuth 1o Gororpadyu )KUBOTHBIX Ha KOIIEK U cO0aK
b) mpemnckazarh CTOMMOCTE KBAPTHPHI 0 33aHHBIM ITApaMeTPamM
C) pa3ueauTh TPUObI HA ChEJOOHBIE U AITOBUTHIE
d) crpynmmpoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacke

3ananue 14
OTMeTbTe BEpPHBIE YTBEPKACHHA
a) B kadecTBe mepeMeHHbBIX I O0YUCHUS AePeBa MOTYT OBITh UCIIONB30BAHBI KaK KOJIHYCCTBEHHBIC, TAK U KATETOPHAIbHBIC
NPU3HAKA
b) epeBsst pemieHuit MOryT peruars 3aa4y KIaCCH(DUKALME C IPOU3BOIBHBIM YHCIOM KIIACCOB
€) UYewm meHsIne 3HadeHue min_samples_leaf Tem TouHee OyayT MpeacKka3aHus Ha TPCHHPOBOTHOMN BBIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BHIOOPKE

3amanue 15
Ob6yuaromias Beibopka (X_text, y_test) aTo —
a) BriOopka, Mo KOTOPO HACTPAUBAIOTCS ONTUMANBHBIC TTAPAMETPBI IepeBa
b) Bribopka, M0 KOTOPOit OLICHUBAETCS KAYECTBO MOIYUYCHHOTO JIepeBa PEIICHHUH
C) BriOopka, Mo KOTOPO# OCYIIECTBIAESTCS BBIOOP HAMTYUIIeH MOJETIN U3 MHOXECTBA MOJIeeit
d) MHOXeCTBO LeNeBbIX 3HAYCHUIA ISl TAHHOTO Habopa JaHHBIX

3aganue 16
[pu 06yUeHrH HEKOTOPOH MOJIETH Ha TPEHHPOBOYHOM BBIOOPKE M OICHKE e KauecTBa Ha TECTOBOM BBHIOOPKE, MTOTydeHa GOoJbInast
pasHHIla MEXY 3HAUCHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOM BBIOOPKaX. O YeM 3TO MOKET TOBOPHUTH?

a) Mogens niepeobydeHa

b) Pacnpenenenne 1aHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIHYAETCS OT pacrpeeSeH s B TPEHUPOBOYHOM

€) Mogens Hemo0oOyUEHA

d) Mogeip ugeanbHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pa3smepom 20 Ha 20. Kakue U3 npeayoKeHHbIX KOMOWHAIMI HE BBI30OBYT OMIMOKY?
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
Kakwe cTpoku mo3BOJSAIOT 0TOOpATh 5 MEepBBIX CTPOK AatadpaiiMa data (MHAEKCH MOCIeI0BaTeNbHOCTE dncel 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 xakux ciydasix MOXeT ObITh HCIIOJIb30BaHa CTyNeHYaTast QyHKIHS aKTHBALHU?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpAIbHEIC, HETATHBHBIC U MOJIOKHUTEIbHBIE.
d) IlIpenckasars pazMep 3apaOOTHOI IJIATHI CHEHAIUCTA O ONPEACICHHBIM apaMeTpaM.
e) PasnenuTh M300pakeHUs Ha COAEPIKAILKE H HE COJEPIKALINE OTKPBITBI OTOHB.

3aganue 20
Kakoe 3HaueHne MOYKET MUMETh B3BEIICHHAsi CyMMa BXOJIOB HEHpOHa (10 UCTIOJIb30BaHMSI aKTHBAI[MOHHOW (YHKIIUH)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

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

[TpoBepsiemblii 00pa30oBaTeNbHBIN pe3ysbTaT:




Kona n nanmeHoBanue

HWHIUKATOpa TOCTHKEHUS OO6pa3oBaTenbHBIN pe3yabTaT
KOMITETCHIINU
OIIK-2.3: Ucnonb3yet ocHOBHBIE | OOydaromuiics ymeeT:
METOJIbl ¥ TEXHOJIOTHH - arperupoBarth, GUIBTPOBATh, HACTPAUBATh BECA, BEIOMPATH KIIACCU(HUKATOPBI,
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, cosmaiite ¢aiin lab2 <pama Qammmss™.ipyng (mampumep, lab2 tiuzhna.ipynb), moaxmoumTe
oubnmrorekn numpy u pandas u mpouTuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHne YUCIOBHIX BEIMYUH qaTtadpeiiMa sp UCIIonb3ys 0a30BBIe METOIBI BU3yalu3aIiu OndmnoTeku 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 Takxke moayu Oudmuoteku Scikit-learn, HeoOX0AMMBIE IS paOOTHI C JPEBOM
pemenuii. 13 sklearn.datasets parpysute TecToBbIii HabOp iris. M3yuute cTpyKTypy MoJydeHHOro Habopa naHHbX. B Habope 150
3k3eMIUIIpoB ("'CTPOK" B MPHUBBIYHOW HAM TEPMHUHOJIOTHHU). KakoMy 3K3eMILIIPY COOTBETCTBYET YETHIPE UHCIIOBBIX aTpHOyTa
(mMHA YameNnrucTHKa B CM; ITMPHHA YallleINCTHKA B CM; IUTMHA JIETIECTKa B CM; ITUPUHA JIeTIecTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHBIA HaOOp TO3BOJIIET PEIIUTH 3alady KiIacCH(UKAIIMH, OTHECCHUS PACTeHHUS "HpHC" MUCXOIA M3 IINPUHBI
JICTIECTKOB, IJIMHBI YalleTNCTHKA U T.J. K OTHOMY U3 Tpex kiaccoB. Co3maiite nemoHcTpaTHBHEIN Decision Tree kimaccudukarop,
WCTIONB3Ysl OTHOMMEHHBIA Kitacc W3 OmOnmoreku sklearn m coxpanute ero B mepemeHnHyro dt. [ pasmencHus MHOXECTBa Ha
TECTOBOEC W TPEHHUPOBOYHOE HCHONB3yHTe MeTon train test split. OToOpa3ure MOIYYCHHOE NEpEeBO pEIIeHHH TpadUvecKy,
ucnonb3yiite meron plot_tree

3aganue 23

3arpys3urte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe npeacTaBistoT coboi Habop U3 1797 pyKOMHUCHBIX H300paKeHUH
udp pasmepamu 8 Ha 8. Kakaas xapTHHKA MpeaCcTaBlicHA MACCHBOM W3 64 3HAYCHMH IIBETa IUIS KaXXIOW SYCHKH H300paKCHU.
OOyunTe AepeBO pelIeHni U MOIyYnTe MMPeACKa3aHie Ha TECTOBOM BBIOOpKe. Buzyanusupyiite npeackasaHue, YKaKUTe TOYHOCTh
JUIS TIOJTYYEHHOTO JIepeBa.

3aganue 24.

3arpy3ure BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kimtodamu data, target, feature names m DESCR. Kirouy data cootBeTcTByeT
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 urcnoBbIX 3HaYeHHH. Bara 3aaya HaiiTh onrcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 310 ypOBEHb MPECTYMHOCTH HA YNy HACEICHHUSL.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIee CTOMMOCTD JKIIbS [0 UMEIOIIUMCS JaHHbIM. OOpaTHTe BHUMaHUE, CTOUMOCTh
JKHITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nér. J{ist mpeackasanus 3HaYCHUS
1eneBoii (yHKIIMK HYXHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[TepebepuTte Bce nepeBbs Ha JaHHBIX boston MO CIIETYIONIUM MapaMeTpam:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMaJIBHOE YHCIIO0 TIpo0 s 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.

W3yuute ocranbHbie aTpuOyThl Kiaccuduraropa. Co3maiite moaens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMalIbHOU
riyOuHOM paBHOM 5 ypoBHsaM st qanubix digits_load().

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

VYkaxure TpH CaMBIX BaXHBIX IIapaMeTpa JUIs JEPEBbEB PEIICHUH B CO3MaHHOM JieCy, HUCIIOJB3Ys, HampuMmep, aTpuoOyT
feature_importances_.

YK-1.3: BripabareiBaer | OOyuaromuiics Bjageer:

CTpaTeruo JeicTBui JUIA | - HaBBIKAMM HalWCaHWS HEWPOHHBIX CETeH Ui pEeIIeHWs HayYHO-TEXHMYECKHMX 3ajJad B
pellieHus  OPUKIAAHBIX  3a1a4, | obnacTu cBoel npodeccrnoHaIbHOM NeaTeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUH | - HaBbIKAMHM OOYYEHHSI MOJIENIM C HCIOJIb30BAHHEM HMHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOTO MHTEJUIEKTA MHTEJUICKTA.

-HaBBIKaMH OLIEHKH Ka4eCTBa pabOThl AITOPUTMA B 331a4ax KJIACCU(PUKAIMH U PErPECCUH.
OIIK-2.3: Mcnonp3yeT OCHOBHEIE
METOBbI u TCXHOJIOTUHU
UCKYCCTBEHHOTO HMHTEJUIEKTa IS
pelIeHuUs TUIIOBBIX 33/1a4




10.

Ucnonbsyinte ¢ainn StudentsPerformance.csv. BoiBegute CTPOKM C AaHHbIMM OOYYaIOLLMXCA, KOTOPbIE 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
Mmoaynn 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 c 10 gepeBbamU. BbinonHUTe NpeackasaHune
OTHOCUTE/IbHO K/AacCcoB, K KOTOPbIM MPUHAA/NeaT AaHHble U3 TecToBOW BblBOpKW. MocuuTaiiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynn 6ubnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumbie ans
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3pante M obyuute Moaenb
RandomForestClassifier ¢ makcumanbHow rnybuHoi gepesbes - 7. BbiNnonHWUTe NpeacKkasaHWe OTHOCUTENIbHO K/1accoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIBOPKM. MOCUMTaNTE TOUHOCTb (accuracy) AnA NOSyYEHHON Mmogenu.
MmnopTtupyiite Habop gaHHbIX load_digits, cogepkawmin 1797 n3obparkeHnit pyKonucHbix undp pasmepammn 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYIO U3 TPEX C/I0EB: BXOAHOTO, CKPLITOTO U BbIXOAHOTO. BbINO/MHUTE NpeacKasaHue 1
OLLEHUTE ero KayecTso.
MUmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO W BbIXOA4HOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
HanuwwuTte Kknacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCA Beca,
CMelLeHNe, 1 3HaYeHMA BXOA0B HelpoHa. B KayecTBe GyHKLMM aKTUBALMM UCMNONb3YITE CUTMOUAY:

1

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

2
than(z) = m -1
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1.
12.
13.

RPpoo~NoO~wNE

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

HckyccTrennsiii naTeIeKT. OcHOBHBIC TOHsTHS M.
MamwuHaHOE 00yUeHuMe.

I'my6okoe obyueHme.

OO0yueHue ¢ yauTeneM u 0e3 yuuTels.

OcCHOBHBIE TIOHATHS aHAIM3a TaHHBIX. JlaHHBIE, MOIeNb, 00pa0bOTKa JAHHBIX.
MeTo10510THYeCKUe NPUHIUIIBI AaHAIU3bI JAHHBIX.
Henn, sTansl, METOABI U TEXHUKU aHAJIM3a JaHHBIX.
OunbTpanys rpynmupoBKa U arperaius JaHHBIX.
Busyanuzanus TaHHBIX.

Busyanuzanus nanseix B Phyton.

Busyanmzarus B Pandas.

bubnunorexku Seaborn u Matplotlib

Pemarorniyie 1epeBbsi: OCHOBHBIC TIOHATHSI.




14. 3apgadva kmaccudpuKayy.

15. JlepeBbs pemeHuii. OCHOBHBIC TTapaMeTpPHI AepeBa.
16. IlepeBo pelicHUi B 3a1a41 PErPECCHH.

17. Merox OnmKalIINX COCENE.

18. Konuemnius ciay4aifHOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpenHeHue IporHo30B.

21. TIpoGrema mepeoOyueHUs.

22. Tumnsr omuboK: true negative, false positive.

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

25. HetipoHHble ceTH.

26. HckyccTBeHHBIC HEHPOHEI.

27. DyHKUWW aKTHBALUU HEHpOHA.

28. IlepuenTpoH.

29. OOy4eHne HEHpoHa.

30. I'pagueHTHBIN CITyCK.

31. JIpobGnenue mara npu rpaJueHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. MeTo HauCKOpeHIero Cnycka.

34. HetipoHHas ceTb.

35. OpxHocIoiHast MOJETb.

36. CmepTouHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBIH CIOH, CIOH MOABHIOOPKH, TIOTHOCBSI3HBIH CIIOH.
38. LleneBas ¢pyHKUHA.

39. 3amaum pacro3HaBaHHUS 00pa3oOB.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300paxkeHus 1Mo 0Opasiry.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy 4 KpUTEPUH OlleHUBAHUS
c¢()OPMHPOBAHHOCTH KOMIIETEHIUIi IIPH POBEICHNU POMEKYTOYHOM aTTeCTAUM

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

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

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

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

- OLICHKAa «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOTIPOCOB.

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 paboTy, eci 00ydarouuiics MpaBUIBLHO BHIMOIHWI 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.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBUTCS 32 PabOTY, €CIIM YHCIIO OMMOOK W HEAOYETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKH «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBLHO BBHIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowl owuboxk:

- 2pybOvle OwUbOKU: He3HAHUe OCHOBHbIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 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.



Kpurtepun ¢popmMupoBaHusi OLeHOK 110 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 MTOTYIEHHBIX 3HAHWUH, HE TOMyCTHI (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO IIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTEJbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHNS K HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM CIIy4ae, KOTJia CTYJACHT AEMOHCTPUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB POTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX HOHATHH U QyHAaMEHTAIBHBIX IpolieM. Y
9K3aMEHYEMOro c1a00 BBIpa’KeHa CIIOCOOHOCTH K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIITICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUM MaTepHaa, OTCYTCTBYIOT HEOOXOJMMbIE YMCHHS M HaBBIKH, JOIYIICHBI rpyObIe
omKnOKM M HE3HAHME TEPMMHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJIHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS TTOJIOKHUTEIILHON OIIEHKH.



