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Coneprxanue

ITosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHUN, YMEHHH, HaBBIKOB U (MJIN)
OIIbITA AEATEIHOCTHU, XapaKTEPU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEAeSIONNe TPOLUeayPY U KPUTEPUH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTCCTAllUN — OLICHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIIBHBIX PC3YJIbTATOB

oOydeHHsI 10 IUCLHILUINHE,
00pazoBaTeNbHON MPOTPAMMBI.

o0ecreunBaoIX JOCTHKEHNE

@opMbl IPOMEKYTOUHOH arTecTanuu: 3a4€T, 5 Kypc

IUTAHUPYEMBIX  pe3yJIbTaToOB

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

OCBOCHU

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

KOL[ HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN

YK-1: CriocobGeH oCymecTBISATh KPUTHISCKAN aHaIH3 TPOOIEMHBIX CUTYaIlnid Ha OCHOBE
CHCTEMHOT'0 TT0/1X0/1a, BEIPadaThIBaTh CTPATEI IO NICHCTBUIA

VYK-1.3: BripabateiBaet
CTPATEruo ACUCTBUMN A
pemeHns IPUKIaIHBIX 3a/1a4,
UCIIOJIb3YS TEXHOJIOTUU
HCKYCCTBEHHOTO MHTEIIICKTA

OIIK-2: Cnoco6eH pemath npodeccuoHalbHbIE 33/1a41 ¢ UCTIOJIb30BaHHEM METO/I0B, CIIOCOOO0B
W CPEJICTB TIOJIy4YEHUs, XPaHEHUs M IepepabOTKU HHPOpPMAIINK; UCTIOJIL30BATh
HUH(POPMAIHOHHBIEC 1 HA(PPOBBIE TEXHOJIOTHH B IPO(YECCHOHATBHOM NEeSTEINBHOCTH

OIIK-2.3: Mcnonb3yeT OCHOBHBIE
MCTOAbI U TCXHOJIOTHUN
HCKYCCTBEHHOTO MHTEJUICKTA AJIsI
PEIICHHUS THIIOBBIX 3a/1a4

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMU pPe3yJIbTaTaMU 0CBOeHHS 00Pa30BaTe/IbHOI MPOrpaMMbl

Ko u HanmeHOBaHNE HHIUKATOPA O11eHOYHEIE
Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE
JOCTHKECHUS KOMIIETCHIIUHN MaTepuaibl
VK-1.3: BripabateiBaeT crpareruto | OOyuaromuiics 3HaeT:
ACUCTBUHU UL PEHICHUA NPUKIANHBIX 381139, | - knaccudumKaumio 33434, peliaembix METOAaMMU UCKYCCTBEHHOTO Bompocst (Nel -
UCHONb3yss  TEXHOJOTMU  HUCKYCCTBEHHOIO | pptennekta; Nel0)
WHTCJIICKTA -MeTPMKM OLLeHKM KayecTBa Moaenei U anropuTMos;

OO0yJaronuiics ymeer:

BbIGPATb NOAXOAALLYIO METPUKY A8 OLLEHKM KayecTsa mogenu v
anroputma.

Bananus 7-10

OO6yyaronuiics BJiajeer:

HaBblKamMK OLLEHKM KauvecTBa paboTbl
KnaccuduKaLumm n perpeccuu.

aaropntma B 3afadax

3amanus 7-10

OIIK-2.3: Wcnonab3yeT OCHOBHBIE METOJbI U
TEXHOJIOTHM HCKYCCTBEHHOTO HHTEIIICKTA
JUIsl pelIeHUs] TUIIOBBIX 3a7a4

OOyJaronIuiics 3HAET:

- OCHOBHBIC METOJBI MAIIMHHOTO OOYYEHHS, MPOIECCHl H
CEPBHCHI IO 00PabOTKE MAHHBIX W BHIPAOOTKE PEUICHUN B
00acT MpoheCCHOHATBHOMN NeATSITFHOCTH,

- KOMIUICKC TEXHOJOTHYCCKUX PEIICHUH, HMHUTHPYIOLTHHA
KOTHUTHBHbIC (DYHKIIMHM YEI0BEKAa M IO3BOJIIOIINN MPHU
BBIMOJIHEHUH 33]a4 JAOCTHTaTh PE3yJIbTaThl, COMOCTABUMBIC
C  pesymbTaTaMH  HMHTEIUICKTYalbHOW  JIEATEIbHOCTH
YeJIOBEKa;

Bomnpocsr
Ne20)

(Nell

OO0yJaronuiicst ymeeT:

- arperupoBaTh, GUIBTPOBATH, HACTPAUBATH BECA, BEIOMPATH
KJaccu(UKaToOpsl, KIACCH(PHUINPOBATh, BH3YaIN3UPOBATH
JIaHHbIE, CTPOMUThH JAEPEBbsl PEIIEHUH C HCIOJIb30BaHHEM
SI3BIKOB  BBICOKOTO  ypOBHS  JUIsl  PEIIEHUS  HAy4HO-
TEXHHUYECKHX 337a4 B 001acTM npoecCHOHATbHOM
JIeTEIbHOCTH; HAaBbIKAMHU HANMCAHMUSI HEMPOHHBIX ceTel
JUISL PELIeHHs] HayYHO-TEXHHYECKHX 3a/1a4 B 00JIaCTH CBOCH
npodeccHoHAIBHOM e TeIbHOCTH;

- HaBpIKaMH OOy4YeHHMS MOIETH C HCIOJIBb30BaHUEM
MHCTPYMEHTOB UCKYCCTBEHHOT'O MHTEIJIEKTA.

3amanus
Ne25)

(Ne21

OO0yyaronuiics BJIageer:

Samganus (Ne 1- Nel0)




- HaBBIKaMHU HANKMCAaHWs HEHPOHHBIX CETEH IS pelICHHS
HayYHO-TEXHHUYECKUX 3a7a4 B obnactu CBOCH
npodeccnoHaTLHOM NesITeILHOCTH;

- HaBbIKaMW OOy4YeHHUS MOJENH C HCIIOJb30BAHHEM
WHCTPYMEHTOB HCKYCCTBEHHOTO WHTEJUICKTA.

[TpomexyTouHas aTTecTanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 creayromux Gpopm:
1) oTBeT Ha OWJIET, COCTOSINUI M3 TEOPETHUECKUX BOMIPOCOB U MPAKTUYCCKUX 3a/IaHUIA;
2) BeinoaHenue 3aaanuii B DMMOC YHusepcurera.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC YHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIM WHbIEe MATEPHAJIBI /151 OLleHKU 3HAHMI, YMeHH i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapAKTePU3YIOLIUX YPOBEHb ¢(pOPMUPOBAHHOCTH KOMIIETECHIUH

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

[TpoBepsiembiii 00pa3oBaTENbHBINA PE3yIbTAT:

KO[[ 1 HaMMCHOBAHUEC UHAUKATOpA

OO6pa3oBaTenbHbIN pe3ynbTaT
JOCTH)KCHUSI KOMIIETCHIIUH

VYK-1.3: BripabateiBaet crpareruto | OOyJaronuiics 3HaeT:

IEeUCTBUMN TUISE peureHus | - knaccudukaumio 3afad, pellaembix METOAaMMU NCKYCCTBEHHOTO MHTE/IEeKTa;
HpI/IKHa[[HI)IX 3aja4, I/ICHOJ'H)SySI -MeTPUKUN OLUEHKUN KayeCTBa MOAE}'IEVI 1N anropnuTmos;

TEXHOJOI'nnu I/ICKyCCTBeHHOI‘O

HHTCJIJICKTAa

3amanue 1

MamuHHOe 00ydeHue —

a) CHeHUATU3MPOBAHHOE MPOrPaMMHOE pelieHue (WiM Habop pelieHHil), KOTOPOe BKIIOYAEeT B ceOs BCe MHCTPYMEHTHI LIS
W3BIICUCHUS 3aKOHOMEPHOCTEH M3 CHIPBIX JaHHBIX

b) oarta rpynmupoBka o6bexToB (HabmoaeHuit, coObITHIT) HA OCHOBEJAHHBIX, OMKMCBHIBAIOIINX CBOICTBA 0OHEKTOB

C) Habop AaHHBIX, KaX/as 3alKCh KOTOPOTO MPEJCTaBIIsAeT COOO0M y4eOHbIN MPUMEp, COJEPIKAIINI 3aaHHbIi BXOHON HAOOP
JIaHHBIX, U COOTBETCTBYIOILUI €My IIPABUWIBHBII BBIXOJHOU PE3yJIbTAT

d) mnoapasnmeneHre HMCKYCCTBEHHOTO HMHTEIEKTA H3y4arolm[Mi METOMbI MOCTPOEHHs aJrOPUTMOB, CIIOCOOHBIX 00ydYaThCsl Ha
JIAHHBIX

3aganue 2
Cpenu mpeUToKEeHHbIX 3a/1a4 MAITHHHOTO O0YUCHHUSI YKaXUTE 381491 PETPECCHI
a) Tlouck HeraTHBHBIX OT3BIBOB Ha (DHIIBM Ha CaiiTe KHHOKOMITAHUH
b) Ausroputm punbTpanuu criama
c) Ilpenckasanme cpoKa OKYIIaeMOCTH HPOCKTA
d) Ilpencka3aHue PHIHOYHON CTOMMOCTH KBapTHPBIL
e) Tlouck MOIICHHUYECKUX TPAH3AKIIHIT

3ananue 3
K 6ubnmorekam ananu3a gaHHbIX B Python oTHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakue n3 nepedncieHHBIX KOMaH I BEpHYT JaHHbIe Uit Poccun u 3umbadse?
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"")

! puBoasiTcsi THIOBBIE BONPOCHI W 3ajaHms. OLCHOYHBIC CPEJACTBA, NPEIHABHAYCHHBIC JUI NPOBEACHHS ATTECTALIAOHHOTO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpEICTBa MOJUIEKAT aKTyalW3aldd C Y4eTOM DPa3BUTHSA HAayKd, OOpa3oBaHWsA, KyJIbTYPHI, SKOHOMHUKH, TE€XHUKH, TEXHOJIOTHH H
conuanbHOM cepbl. OTBETCTBEHHOCTD 32 HEPACIIPOCTPAHCHHE COJICPKAHUS OLICHOYHBIX CPEACTB CpeAr 00yJYarOIIUXCs YHUBEPCUTETA
HECYT 3aBeIyroIuii kageapoil 1 npenogaBareinb — pa3pabOTYMK OIICHOYHBIX CPEIICTB.




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

3amanue 5
OTMeThTE BEpHBIC YTBEPKACHHUS 00 alIrOpuTME CIydaifHoro jeca - Random Forest
a) HroroBeiM mpenckasaHueM MOJIECIH SBILSIETCS IPEACKa3aHue CIIyqailHoOro IepeBa
b) Tlapamerps! aust Kaxxmoro nepesa (IyOHHA, MUHEMATIBHOE YHCIIO 0OPA3IOB B JIUCTE U T.[.) BRIOUPAIOTCS CIy4aitHO
c) Kaxnoe aepeBo B jecy mojiyyaeT CydailHbli Mo JHA00p JaHHBIX
d) UYwucno mepeBbeB B Jiecy BBIOUPACTCs CIyYaitHBIM 00pa3om
e) Ilpenckaszanue MOJEIH - yCpeAHEHHBIC MIPEACKA3aHIs ICPEBHEB

3amanne 6
Kakoii aTpu0yT oTBedaeT 32 MUHIMAaJIbHOE YUCIIO 00Pa3IoB B TUCTE?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii aTpu0yT OTBeYaeT 32 MUHHUMAIBHOE YHCIO0 00Pa3loB B y3Ie /s pa3acicHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPIKACHHUS O BIMSHUH ITAPaMETPOB PELIAIOIIETO IePEBhs Ha epeoOydeHue
a) Yewm menblie 3Ha4eHne min_samples_split, TeM MeHbIlIe TEHISHIUS K IEPEOOyUCHUIO
b) Yewm mensbiie 3Hadenue min_samples_leaf, Tem MeHbIe TEHACHIHS K IEPEOOYICHHUIO
€) UYewm MeHbIe ryOHHA JepeBa, TEM MEHBIIEC TCHACHIHMS K MEPeOOyICHHIO
d) TI'nyOuHa nepeBa HUKaK He BIMSET HA €ro Mepeo0yUeHHOCTh
e) UYewm mMeHblne 3HaYeHHE mapameTpa max_leaf nodes, TeM MeHbIIIe TEHACHIHUS K TTIEPEOOYUCHHIO

3ananue 9

Kaxoi Knaccn(anaTop H€O6XOI[I/IMO HCIIOJIb30BaTh AJI IMPEACKA3aHus pasMepa OZ[O6p€HHOFO KpeauTa 10 3alaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosxker 6bITh Hconb30Bad u DecisionTreeClassifier, u DecisionTreeRegressor

Bananue 10
OTMeTbTE BEpHBIC YTBEPIKACHUS O AEPEBbSIX PEIICHUM.
@) uYeM MEHbIIe CBOWCTBO gini, TeM OJHOPOIHEES IPHMEPHI B JIUCTE
b) cBoiicTBO gini onpesessieTcst TOIBKO ISt IUCTHEB, HO HE [UIS Y3II0B
C) cBO¥CTBO samples yKa3bIBaeT Ha KOJMHYECTBO IPUMEPOB B y3IIe
d) mapamertp gini, BO BceX JTHCTBIX HODKCH HMETh OJJHHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcnonb3yer ocHoBHble | OOydaronmiics 3HaeT:

METO/bI u TEXHOJIOTUH | - OCHOBHBIC METO/bI MAIIMHHOTO OOYYEHHUS, MPOLECCH U CEPBUCHI MO 00pabOTKEe AAHHBIX H
UCKYCCTBEHHOTO HHTEIUIEKTa U | BEIPAOOTKE PEeIIeHui B 001aCTH MPpOo(hecCHOHaTBHON e TeTbHOCTH;
pCIICHUA TUIIOBBIX 3a/1a4 - KOMIUICKC TEXHOJOTHYSCKUX PEIICHUH, IMHTUPYIOIINH KOTHUTHBHBIC ()YHKIIMH YCIOBEKA U

MO3BOJIS IO IpyA  BBIIOJIHEHUU 3a/la4 JOCTUTaTb  PE3YyJbTaTbl, COINOCTAaBUMBIC C
pe3yJIbTaTaMU l/lH’l'eJlJleK'l‘yaJleOI\/'l JCATCIIBHOCTH YCJIOBCKA,

3ananue 11
OTMeThTE BEpHBIE YTBEPHKACHUS O CIy4aiHOM Jece
a) uem OoIbIIe IEPEBLEB B JIECY, TEM JIyUIIe KAYeCTBO MPEICKa3aHus
b) Bpems HacTpoiiKK M pabGOTHI CIYYAMHOTO Jieca YBEIMIUBACTCS MPOTIOPIIMOHATBHO KOJHYECTBY JIEBEPEB B JIECy.
C) cuydaifHBIi JleC MPUMEHNM JJIsI PEIICHUS 3a/1ad PETPECCHA
d) cmydaitHbIil Tec PUMEHNM JJIsI PEIICHUS 3a/1a4 KIaCCHPUKAIINN

3amanne 12
OTMeThTE BEpHBIC YTBEPIKACHUS
a) RandomizedSearchCV Haxomut ny4uryro KOMOMHALMIO TAPAMETPOB sl ACPEBa PELLICHHH
b) RandomizedSearchCV pa6otaet 6picTpee, yem GridSearchCV
c) GridSearchCV Haxomut y4iryro KOMOWHALMIO MAPAMETPOB TSI A€PEBa, U3 TEX 3HAYCHHUI MApaMeTpoB, YTO ObUTH HepeAaHbl
d) RandomizedSearchCV nmaet 6onee TouHoe npeackasanue, uem GridSearchCV




3amanwue 13
Bribepute u3 civcka 3a1a9u KiIacCUPUKAIIH:
a) pasuenuts 10 Gororpaduu KUBOTHBIX Ha KOIIEK U cO0AK
b) mpemckazath CTOMMOCTE KBAPTHPHI 10 38JAHHBIM MTapaMeTpaM
C) pasmenuTh rPUObI HA CheMOOHBIE U SIOBHUTHIC
d) crpynmupoBarh TEKCTHI IO X SMOIMOHAIBHOM OKpacKe

3ananue 14
OTMeTbTE BEpHBIE YTBEPIKICHUS
a) B kadecTBe mepeMeHHBIX i OOyYeHHs IepeBa MOTYT ObITh UCIONB30BaHbI KaK KOJMHYECTBEHHBIC, TAK U KATErOpHAIbHbIC
MIPU3HAKH
b) HepeBss pemenunit MOTyT peniaTs 3aaqy KIaCCH(PUKALIMU C TPOM3BOIBHBIM YHCIOM KIaCCOB
€) UYem MmeHsIme 3HaYeHHe min_samples_leaf Tem TouHee GyayT MpeacKa3aHUs Ha TPEHUPOBOUHOMN BEIOOPKE
d) UYewm meHsIne 3HaYeHre min_samples_leaf Tem TouHee GyayT MpecKa3aHus Ha TECTOBOH BHIOOPKE

3amanne 15
Oo6yuatomiast BeIOopka (X_text, y_test) aTo —
a) BpIOopka, Mo KOTOPOW HACTPAHBAIOTCS ONMTUMAJBHBIC [TAPAMETPBI IepeBa
b) Bribopka, M0 KOTOPOi OLIEHUBAETCS KaYECTBO MOIYIECHHOTO IepeBa pelieHuit
C) Boibopka, MO KOTOPO# OCYIIECTBIACTCS BBIOOP HAMITYHUIIIEH MOJIETH U3 MHOXKECTBA MOJIEeit
d) MHOXeCTBO HENCBbIX 3HAYCHUI TSl TAHHOTO Habopa JaHHBIX

3amanue 16
Ipn 00yueHNM HEKOTOPOM MOIEIM Ha TPEHHPOBOYHOM BBHIOOPKE M OIEHKE €€ KauecTBa Ha TECTOBOW BBIOOpKE, MONTydeHa OOJIbIIas
pasHHIa MEXK Ty 3HAUCHUAMH METPHUK Ha TPEHUPOBOYHOM M TECTOBOM BHIOOPKaX. O 4eM 3TO MOKET TOBOPHUTH?

a) Mogenb epeobydeHa

b) Pacnpenenenne TaHHBIX B TECTOBON BHIOOPKE CHIIBHO OTIMYAETCS OT paCTIpe/ieSICHUs: B TPEHUPOBOUHOM

C) Momens HemOOOyIEHA

d) Mogens uaeaabHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeanoxeHHbIX KOMOHHANINIA HE BBI30BYT OMIMOKY?
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]]

Banganue 18
Kakwne cTpoku mo3BOJISFOT 0TOOpATh 5 MepBEIX CTPOK AatadpaiiMa data (MHIEKCH IOCIeq0BaTeIbHOCTE Uncel 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 Kkakux ciydasix MOXKeT OBITh HCIIOJIb30BaHa CTyNeHYATast PyHKIMS aKTHBALMU?
a) Ompenenuts K CbeTOOHBIM WIIM HECHEAOOHBIM OTHOCHTCS TPpU0?
b) Onpenenuts kK KakOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCS UPHC?
C) Pa3nenuTh TEKCTHI Ha HEHTpallbHBIC, HETATHBHBIC U MOJIOKHUTEIbHbIC.
d) IlIpexackasath pazmep 3apabOTHOM IJIATHI CIELHATUCTA IO OMPEACICHHBIM apaMeTpaM.
e) Pasnmenuth M300paXkeHHs HA COACPIKAILUE U HE COJCPIKALINE OTKPBITBIN OTOHb.

3amaunne 20

Kakoe 3HaueHne MOXET UMETh B3BEUICHHAS CYMMa BXO0B HEHpOHa (70 MCTIOJIF30BaHNUS aKTHBAIIMOHHON (DYHKITHH)
a) [-11]

b) [0.1]
c) (-11)
d) (- oo,+ )

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

[TpoBepsiembIii 00pa3zoBaTEIBHBIN pe3yIbTaT:

KOL[ 1 HAUMCHOBAHUEC MHAUKATOPA

OO0pazoBaresIbHBIH pe3ysbTaT
JOCTIDKEHUSI KOMIETEHIIUH




OIIK-2.3: Mcnonb3yeT ocHOBHBIE | OOyUaroluiicsi ymeer:

METOAbI U TCXHOJIOT'HHU - arperupoBarh, (bHHLTpOBaTb, HaCTpauBaTh BECa, BI)I6I/IpaTI> KHaCCI/Iq)I/IKaTOpI)I,
HNCKYCCTBCHHOT'O UHTCIIJICKTA JJIsL KﬂaCCI/I(i)I/IHI/IpOBaTL, BU3YAJIU3UPOBATL JAaHHBIC, CTPOUTH ACPEBbA peIIIeHI/Iﬁ C UCIIOJIb30BaAHHUECM
peuicHus TUMOBBIX 3a4a4 SI3BIKOB BBICOKOI'O YPOBHS JId PCHICHUSA HAYYHO-TCXHUYCCKHUX 3a/1a4 B obnactu

po(eCCHOHATBHON NEATEITLHOCTH;

3ananue 21

Ortkpotite Jupter notebook, coznaiite ¢aiin lab2 <ama damunus>.ipyng (Hanpumep, lab2_tiuzhna.ipynb), noaknrounte oudanorexn
numpy u pandas u mpouTuTe HaHHBIE U3 Qaiina StudentsPerformance.csv B matadpeiim sp.

[MomyunTte pactpeneneHre YNCIOBBIX BEIHYNH JaTadperiMa sp UCTIONB3Ys 0a30BbIe METOIBI BU3yalu3auyu OnOInoTeku pandas.
Wmnoptupyiite 6ubmrotexy Seaborn. Mcnons3ys uaTepdeiic IS MOATOHKN PErPECCHOHHBIX MOJETICH K YCIOBHBIM IOJMHOXKECTBAM
Habopa JaHHBIX BEIBEIUTE IPadUK yCHEeBAEMOCTH 110 MaTEMaTHKE ¥ YTSHHIO C Pa3eIeHUEM IO OITy.

3ananue 22

3arpy3ute Moaynu 6ubaroTek numpay u matplotlib, a Takxxe moaynu 6ubnuorexu Scikit-learn, HeoOxouMBbIe 171t pabOTHI € APEBOM
pemenuit. U3 sklearn.datasets parpysure tectoBbiii HaGop iris. M3yuute CTpyKTypy MOJIy4eHHOro Habopa aaHHBIX. B HaGope 150
9K3eMIUIApoB ("CTPOK" B NPHUBBHIYHONH HaM TepMHUHONOTHH). Kakaomy 5K3eMIUIIpY COOTBETCTBYET YEThIPE YHCIOBBIX aTpulyTa
(JUTMHA YanIeIuCTHKa B CM; IIMPUHA YaIlIeNMCTHKA B CM; JJIMHA JIETIECTKa B CM; LIIMPHHA JIeTlecTKa B ¢M) U Kiace (‘setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PEUIMThH 3a7ady KIACCU(HUKALMHM, OTHECEHUs pacTeHHs "HpUC" HMCXOIS W3 IIMPHHBI
JIETIECTKOB, JJIMHBI YalleJNCTHKA U T.A. K OJHOMY M3 Tpex kmaccoB. Co3maiite memoHcTpaTuBHEIM Decision Tree kmaccugpukaTop,
UCTIONB3Ysl ONHOMMEHHBIM Kiacc u3 OmOmmorexn sklearn m coxpanuTe ero B mepemeHHyio dt. J{ns pasnmeneHnss MHOXKECTBa Ha
TECTOBOE M TPEHHPOBOYHOE HCIONB3YyHTe MeTox train test split. OToOpasuTe mMOMydYEeHHOE [AEpeBO pPEUICHHH TIpadHuIecKy,
ucnonb3yite meron plot_tree

3ananue 23

3arpy3uTe naHHbIC U3 BCTpOeHHOro Habopa load digits. JlanHbIe mpencTaBisioT coboii Habop u3 1797 pyKOMUCHBIX U300paXKCHUMN
mudp pasmepamu 8§ Ha 8. Kaxkias xkapTHHKa MpeJCTaBiICHAa MAacCHBOM W3 64 3HAYCHUU IBETa JJI KAXKIOH SUYCHKH M300parKeHUSL.
OOyunTe JAepPeBO PCHICHUN W MOJYYUTE MpEICKa3aHHe Ha TECTOBOW BhIOOpKe. BusyamusupyiiTe mpeackasaHue, YKaKUTE TOYHOCTh
JUIsl TIOJTyYEHHOT'O JiepeBa.

3ananue 24.

3arpy3uTe BCTpOCHHEBIH Habop boston.

Habop manHBIX boston mpencTaBuseT coOoit cioBaphb ¢ KimouaMu data, target, feature names m DESCR. Kiroay data cootBeTcTBYeT
MACCHB CITUCKOB:

{'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 xaxoit ctpouke 13 uncinoBbIX 3HaUYeHMH. Baia 3aaua HailTH onmucaHue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wnu
0.00632) 3T0 YypOBEHB MPECTYIMTHOCTH HA YNy HACETECHHUSI.

[TocTpoiiTe nepeBo peleHuid, MpencKa3bIBaloIIee CTOMMOCTh KWJIbS 10 MMEIIUMCS JaHHbIM. OOpaTuTe BHUMaHHE, CTOMMOCTD
JKIJIbS - BEJIMYMHA HENpephIBHAs, u aepeBo kinaccudukaiuu DecisionTreeClassifier Ham He momoiaét. [t npeacka3anus 3HAYCHUS
1eJIeBOM (GYHKIMK HY)HO perpeccronHoe aepeBo DecisionTreeRegressor.

Ilepebepute Bce nepeBbs Ha JaHHBIX boston Mo CIeIyIONIM apaMeTpam:

MaKcHUMallbHasl TIyOuHa - oT 2 10 15 ypoBHei

MUHHMAJIBHOE YHCIIO P00 AJIs pasjeneHus - ot 2 go 10

MUHHMaJIbHOE YHCcIIo Tpo0 B ucte - oT 1 1o 10

OT0o0pazuTe MydIue mapaMeTphl U JIydiee 1epeBo.

Banganue 25.

3arpy3ute BCTpOCHHBIH Habop boston.

W3yunute ocrampHble aTpuOyThl Kiaccudukatopa. Cosmaiite mogens RandomForestClassifier ¢ 15 nepeBpsiMu m MakcuMaabHOU
IyOMHOM paBHOH 5 ypoBHAM s maHHbIX digits load().

OO0yuuTe MOMYYeHHYI0 MO/IeNh. BoimonanTe nipeackazanne. [locuuTaiite TOUHOCTD (Score) s Jieca.

Ykaxure TpH CaMBIX Ba)XXHBIX [apameTrpa s ICpeBBEB pEUICHWH B CO3MaHHOM JieCy, HCIIONB3Ys, HampuMmep, aTpuoyT
feature_importances_.

VK-1.3: BripabateiBaer | OOyuaronuiics BJaageeT:

CTPaTEeTUI0 JeHCcTBUI JUId | - HABBIKAMH HAITMCAHUS HEHPOHHBIX CETEH /IS pelIeHUs HAyYHO-TEXHUYECKUX 3a/1a4 B 00J1acTu
pelleHus  NPHKIAJHBIX  3a71a4, | cBoed mpodecCHOHAIFHOW AeATeIbHOCTH;

UCTIOJB3YS TEXHOJIOTUM | - HABBIKAMH OOYYEHUS MOJICIH C HCIIOJb30BAHUEM HHCTPYMEHTOB UCKYCCTBEHHOTO HHTEILICKTA.
HCKYCCTBEHHOTO HMHTEIICKTA -HaBBIKAMH OIICHKU Ka4ecTBa pabOTHI alrOpPUTMA B 33/1a4aX KITACCUPUKAIIMHA U PETPECCUHL.

OIIK-2.3: Mcmons3yeT OCHOBHBIE
METOAbI u TCXHOJIOTHN
HCKYCCTBEHHOT'O HHTEJUIEKTa I
pEIICHNUs] THIIOBBIX 3a1a4

1. MWUcnonwsyite dain StudentsPerformance.csv. BbiBeante CTPOKM C AaHHbIMM OOyYaloLMXCA, KOTOPble He MPOXOoAuAu
noarotoBuTenbHble Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
6onbuwe 90 6annos. MmnopTtupyiite 6ubanoteky Seaborn. Ucnonbsys metos Implot() BbiBeanTe rpadmk ycnesaemocty no




MaTemMaTuKe U YTeHUIKO C pasgeneHmnmem no nony.

2. Wcnonbsynte ¢aiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0byyatowmxcsi, HabpaBWKUX B Cymme 3a Tpu
Tecta bosbwe 250 6annos. MUmnoptupyinte 6ubAnoTeky Seaborn. MokaxKuTe Ha rpaduke cpeaHun 6ann No matemaTuke
AN AEeBYLUEK M IOHOLWWEN B 3aBUCMMOCTU OT YPOBHSA 0ByYeHuUs.

3. Onpeagenute, K KaKkOMy U3 Tpex BMAOB MPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalenncTuKa,
WMPUHA YaWeNnUCTUKA, AJIMHA NIeNecTKa U LWMPKUHA fienecTka. 3arpysuTte moayam 6ubnmotek numpay u matplotlib, a Takxke
moaynm bubnmoteku Scikit-learn, Heobxoanmeble gns paboTbl ¢ Apesom peweHnin. U3 sklearn.datasets 3arpysmTe TectoBbii
Habop iris. Co3pmaiiTe [AepeBO peleHuli Co CAeaylWmMmM napaMeTpamu: MaKCMManbHaa FaybuHa - 4 ypoBHA,
MWHWMaNbHOE YMCN0 06BbeKTOB B iMCTe - 4. OTOOpasuTe NosyyeHHoe AEPEBO pPeLleHni rpaduryeckun, UCNob3yinTe meTosq,
plot_tree. BbinonHUTe NpeAcKazaHUE OTHOCUTENBHO KACCOB, K KOTOPbIM MPUHAANENKAT AaHHbIe U3 TECTOBOM BbIGOPKU.

4. OnpegenuTe, K KAKOMy M3 Tpex BUAOB NPUHALNENKMUT MPUC MO YETbIPEM YUCNOBbLIM MApameTpam: AJIMHA YallennCTUKa,
WMPUHA YaWeNUCTUKA, AJIMHA IeNecTKa U LWMPUHA SenecTKa. 3arpysute moayam 6ubamotek numpay n matplotlib, a Takxe
moaynm bubnuoteku Scikit-learn, Heobxoaumeble gns paboTol ¢ Apesom peweHun. U3 sklearn.datasets 3arpysunTe TectoBbii
Habop iris. Co3faiTe AepeBO peLWeHWn Co CAeayloWumMM napaMeTpamu: MaKCMMaNbHOE KOJAMYEecTBO Y3l0B - 3,
MWHMMaNbHOE Yncio ObbeKTOB AnAa pasgeneHua nucta - 6. OTobpasute MosyyeHHoe AepeBO pelleHui rpaduyeckm,
ncnonbsymnte metog plot_tree. BbiNoAHUTE NpeAcKasaHMe OTHOCUMTE/IbHO K/J1AacCoB, K KOTOPbIM NMPUHAANEXKAT AaHHble U3
TecToBOM BbIBOPKU.

5. Onpeaenute, K KakoMy M3 Tpex BMAOB MPUHALIEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalenncTuKa,
WMPUMHA YaWeNUCTUKA, AJIMHA IeNecTKa U LWMpPKUHA fienecTka. 3arpysuTte moayav 6ubnvotek numpay 1 matplotlib, a Takxke
moaynm bubnmotekn Scikit-learn, Heobxoaumsie gns paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysunTe TectoBbii
Habop iris.. Co3galite u obyuute mogenb RandomForestClassifier ¢ 10 pepeBbaMW. BbiNosHWTE npeacKasaHue
OTHOCUTE/IbHO KNaccoB, K KOTOPbIM MPUHAANexaT AaHHble U3 TecToBOM Bbl6OpKM. MocuuTaitTe TOYHOCTb (score) onis
noJly4YeHHOW Moaenu.

6. 3arpysute moaynu 6ubnmotek numpay u matplotlib, a Takxke mogynu 6ubnmotekn Scikit-learn, Heobxogumbie ans paboThbl
C Apesom pelweHui. M3 sklearn.datasets 3arpysute TecToBbili Habop iris. Co3gakite M obyunte mopgenb
RandomForestClassifier ¢ makcumanbHoi rnybuHon aepeBbeB - 7. BbiNOAHUTE NpeAcKa3aHMe OTHOCUTE/NIbHO K/accos, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIBOPKU. MNocuunTaiiTe TOYHOCTL (accuracy) Ana NosyYeHHON Moaenu.

7. WmnopTtupyite Habop aaHHbix load_digits, cogepkawmin 1797 n306parKeHUt pyKONUCHbIX undp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbINA M TECTOBLIN B Nponopuun 85/15.

Busyanusunpyite nepsble WecTb 06BHEKTOB U3 TPEHUPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CNOEB: BXOAHOMO, CKPbITOTO M BbIXOAHOrO. BbiNnosHMTE npeackasaHue U
OLEHUTE ero KayecTso.

8. WmnopTtupyite Habop aAaHHbIX load_digits, cogep:kawmin 1797 n3obpaxkeHUin PyKonUCHbIX Unpp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbINA U TECTOBLIN B Nponopuun 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX C/IOEB: BXOAHOTO, CKPLITOTO U BbIXOAHOTO. BbiNnoNHUTE NpeAcKasaHue u
OLEHMWTE ero KayecTso.

9. Hanuwute knacc Neuron, BbINOMHAKWMIA GYHKLUUM UCKYCCTBEHHOTO HEMpPOHa, Ha BXOJA AOOJIKHbI NOAaBaTbCsA Beca,

CMeLLeHue, U 3HaYeHMA BXOLOB HEMPOHA. B KauecTBe GyHKL MM aKTMBALMMN UCNONb3YNTE CUTMOUNAY:
1
“Tve=
10. Hanuwwute knacc Neuron, BbINONHAKWMIA GYHKUMM WMCKYCCTBEHHOTO HEWPOHa, Ha BXOA, [OJIKHbI MOAABaTbCA Beca,
CMeLLLeHNe, U 3HaYeHUA BXOA0B HelMpoHa. B KauecTBe GyHKLMM aKTUBALMKU UCMONb3YITE TMNepbOMYECKUI TaHTeHC:
2
than(z) = 1102 1
2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4alOIUXCsl K POMEKYTOUYHOM aTTecTalNu

1. HUckyccrBennslit naTeIuiekT. OCHOBHBIC MOHATHS NI

2. MamuHHOE 00y4eHue.

3. T'mybGoxoe oOydenue.

4. OOyucHHE C YIUTEIIEM U Oe3 YUUTEIIS.

5. OcHOBHbIE TIOHATHUS aHAIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00paboTKa JTaHHBIX.

6. MeTO}lOHOFI/I‘IeCKI/Ie TIPUHIUITBI aHAJIN3bI JJAHHBIX.

7. HGHI/I, 9Tallbl, MCTOJbI U TCXHUKHW aHAJIM3a JaHHBIX.

8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.

9. Bwusyanuzauus JaHHBIX.

10. Busyanmzanus naHHbx B Phyton.

11. Busyammzanus B Pandas.

12. Bubmuoreku Seaborn u Matplotlib

13. Pemaronue nepeBbsi: OCHOBHBIC TIOHSTHS.

14. 3anmaua kiaccupUKaIHH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.

16. [epeBo pemicHUi B 3a1a41 PETrPECCHH.




17. Merox OnmKalIINX COCENEM.

18. Konmemnmus ciay4aiHoro jeca.

19. CnyuaiiHas BEIOOpPKAa TPEHUPOBOYHBIX 0OPA3IIOB.
20. YcpeaHeHne MPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Tumnsr ommboK: true negative, false positive.

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

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuenTpoH.

29. OOy4eHne HEHWpoHa.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYeCKHil IpaeHTHBIH CITyCK.

33. Metoa HaucKopeuiero cmycka.

34. HeiipoHHas ceTs.

35. OpHocInoiiHast MOJETb.

36. CBepTouHbIe HEWPOHHBIE CETH.

37. CBEpTOUHBIIi CIIOH, CII0H NOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. Meroauyeckue MaTepuaJbl, onpeaessiiouye Npoueaypy U KpUuTepuu oueHnBaHus
copMHPOBAHHOCTH KOMIIETEHIIMIA TP NMPOBEJeHNH TPOMEKYTOYHOM aTTecTaAluu

Kpurepun ¢popMupoBaHusi 01leHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLIEHKAa «OTJMYHO» BBICTABISIETCS OOYYAIONMIEMYCS, €CIIM KOJUYECTBO NPABWIIBHBIX OTBETOB Ha
Bornpockl coctaniseT 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «XOPOIIO» BBICTABISETCS OOyUYaIOMIEMYCs, €CJIM KOJWYECTBO TPABWIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOTIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEIbHO» BBHICTABISIETCS OOYy4aromEeMyCs, €CIIM KOJIMYECTBO MPAaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 00111ero o6bEma 3a1aHHBIX BOIPOCOB,;

- OILICHKA «HEYI0BJIeTBOPHUTEIbHO» BBICTABISIETCS OOYYArOIIEMYCsl, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi olieHOK 1O pe3yJibTaTaM BbINOJHEHHUS 3aJaHUIl

«OTINMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IOJIHOCTBIO €3 OMMOOK U HEJOUETOB.

«Xopomo» — craBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMM B HEW He OoJiee OJTHOM
Herpy0Oo# oIMOKY M OIHOTO HeJoYeTa, He OoJiee TpexX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €cia 00yJyarouuiicsi MpaBUILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM TOMYCTHJ He Oojiee OJHOM rpy0oii OmMOKM U JABYX HEIOYETOB, HE Ooyiee OHOM rpyOoil u
OJIHO Herpy0Ooilt onOKH, He 6oJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCSA 32 PabOTy, €CIM YMCIO OUIMOOK U HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJICTBOPUTEIHHOY WJTU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- 2pyoOvle OwubKU: He3HaHue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
owuOKU, NOKA3bI8AIOUjUE HENPABUTLHOE NOHUMAHUE YCIL08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU. HEeMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePpayuoOHAIbHbIU 6blOOP X00a
Dpewenus.

- Heoouemvl. HEPAYUOHANbHbIE NpUeMbl BbINOIHEHUS 3A0aHUsd; OMOeNbHble NOSPEeUIHOCU 8
Gopmynuposke 6b160008,; HeOpeICHOE BbINOIHEHUE 3A0AHUA.

Kputepun ¢popmMupoBaHusi OLIEHOK I10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3felioB MPOrPaMMbl H3y4aeMOTr0 Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAJIBHBIX MPOOJIEM; MPHUOOPET HEOOXOAMMBbIE YMEHHS M HaBBIKHU, OCBOWII



BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOTyYSHHbIX 3HaHUH, HE TOMYCTUI (PAKTUUECKUX OMIMOOK MPH OTBETE,
JOCTaTOYHO TIOCIECNOBAaTENIBHO W JIOTMYHO H3JIaracT TEOPETHYECKUH MaTepual, JOIyCKas JIUIIb
HE3HAYUTEIIbHbIC HAPYLICHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIETCS B TOM ClIydae, KOIJla CTyJCHT AEMOHCTPUPYET (pparMeHTapHble 3HAHUSA
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBbI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIbHBIX po0ieM. Y
9K3aMEHYeMOro ¢J1ab0 BbIpa)ke€Ha CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATUTUYECKOMY MBIIIJICHUIO, UMEHOTCS
3aTpyHEHUs B M3JI0)KEHUH MaTepuaia, OTCYTCTBYIOT HEOOXOMMbIE YMEHHS W HaBBIKU, JOMYIICHBI rpyObIe
OMOKM M HE3HaHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHUE KOTOPBIX
HEO0XO0AUMO JJIsl IOTYUYEHUS TTOJI0KUTEIBHON OLIEHKH.



