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praBJ'ICHI/IC TEXHUYECKUM COCTOAHUEM KEJIE3HOJOPOKHOTO ITYyTHU



Coneprxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[leas MpOMEXKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3YyIhTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4éT, 7/ CEMECTp

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

Kox mannkaTopa qOCTIDKEHHS

Kon n HanmeHoBaHNE KOMITETCHITHHA
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIeCTBIATh KPUTHYECKUI aHaIM3 MPOOJIEMHBIX CUTYyaluii Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETHIO IEHCTBUN

VYK-1.3: BeipabateiBaer
CTpaTeruio ACUCTBUN ISt
pelIeHrs MPUKIAaIHbIX 3a1a4,
HCIIOJIBb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOT'O MUHTEIIEKTA

OIIK-10: CriocobeH ¢popMyIHpOBaTh H PeIIaTh HAYIHO-TEXHUICCKUE 3a/1a9H B 00IaCTH CBOCH
npodeccroHaNbHOM AEeATeTPHOCTH

OIIK-10.2: Ucnonb3yer
OCHOBHBIE METO/IbI ¥ TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIUIEKTA IS
pELICHUs THITOBBIX 3a/1a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon v HanMeHOBaHUE HHANKATOpA O1eHoYHbIE
PesynbraThl 00y4eHUs 110 AUCIUTIIIHE
JIOCTHIKEHUS KOMIIETEHIIHH MaTepHAIIBI
YK-1.3: BripabatbiBaeT ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PCIICHIS NPUKITANHBIX 337189, | - knaccudmkaumio 3aay, pelaemblx MeToamm uckyccteeHHoro | Bompocs! (Nel -
UCIIONb3ys TEXHOIOTMH HCKYCCTBEHHOIO | pprennexTa; Nel0)

HUHTCJIJICKTa -METPUKN OLLeHKU KaveCTBa MOAeI’Ieﬁ M anropnuTtmos;

OO0yJaronmiics ymeer:

BbIBPATb NOAXOAALLYIO METPUKY A8 OLEHKM KauecTBa MOgenu v
anroputma.

Bananus 7-10

OO6yyaronuiics BJiajieer:

HaBblKaMM OLIEHKM KauyecTBa paboTbl anroputma B 3ajayax
KnaccuduKaLumm 1 perpeccum.

3amanus 7-10

OIIK-10.2: Mcnonb3yer OCHOBHBIE METO]IbI
U TEXHOJIOTHH MCKYCCTBEHHOTO WHTEJUICKTa
JUTSL PEIIICHUS THITOBBIX 3a7ad

OOyyaronuiics 3HaeT:

- OCHOBHbIE METOJBI MAIIMHHOTO OO0YYeHHs, MPOLECCHl U
CepBUCHl 0 00pabOTKe aHHBIX W BBIPAOOTKE PEIICHUH B
oGnactu mpodecCHOHATIBHON AEATEIHHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHbIE (YHKIIMH YENOBEKa M TO3BOJIIOUINN HpH
BBIIIOJIHEHUHM 33184 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBbIE
C  pe3yipTaTaMd  UHTEIJIEKTYyaJbHOM  J1€ATEIbHOCTH
4eJIOBEKa;

Bomnpocsr
Ne20)

(Nell -

OO6yJaronmiicst ymeeT:

- arperupoBath, (uIBTpPOBaTh, HACTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBaTs,
BU3yaIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUH C
WCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PELICHHS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTH podeccnoHaIbHOM
JIeITeIbHOCTH; HaBBIKAMHM HANMCaHWs HEHPOHHBIX ceTed
JUISL pELIeHUs] HAyYHO-TEXHUYECKHX 33124 B 00J1aCTH cBOeH
npodeccnoHamTbHOM AesITeIbHOCTH;

- HaBbIKAMH OOYYEeHHS MOJENM C HCIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

3amanus
Ne25)

Ne21 -

OO0yyaronuiics BJiajeer:

3amarus (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAYYHO-TEXHUYCCKHUX
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

3a1a4 B obactu cBoOeH

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJTHOM U3 clieayronmx Gopm:

1) cobecenoBanue;
2) seinonHenue 3aganuit B OMOC [Ipusl YIIC.

2. TunoBblel KOHTPOJIbLHbIE 32IaHUS MJIU UHBbIE MATEPHAJIBI LISl OLleHKH 3HAHMI, yMeHU i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapaAKTePU3YyIOIIUX YPOBeHb ¢()OPMUPOBAHHOCTH KOMIIETeHIM I

2.1. TunoBbie BONPOCHI (TECTOBBIE 32IaHUS) /IJIsl OLIEHKH 3HAHUEBOI0 00Pa30BaTEJILHOIO pe3yJbTara

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

KO,Z[ 1 HANMCHOBAHNE NWHAUKATOpa
JOCTHKCHH KOMIICTCHIIMA

O0pa3oBaTeNbHBIN pe3yNbTaT

VYK-1.3: BripabatbeiBaet crpateruto | OOydarONIHMIACSA 3HAET:

JIeMCTBHM ISt PEIICHHS | - KnaccMdMKaLMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE//IEKT];
NPUKIAAHBIX — 3a/a4, HCIOJL3Ys | -METPUKM OLLeHKM KayecTsa Mojieneit M anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOT'O

HMHTEJUIEKTa

3aganue 1

MammaHOe 00yueHne —

a) ChIenuaIM3UpOBAHHOE MPOrPAMMHOE pelreHHe (KM Habop pelleHHi), KOTOpoe BKIIOYaeT B ce0sl Bce HHCTPYMEHTHI IS

H3BJICUCHUA BaKOHOMepHOCTeﬁ N3 CBIPbIX JaHHBIX

b) orta rpynmupoBka 06wexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMHUCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) HaOOp DaHHBIX, KaXJas 3aIliCh KOTOPOTO MPEACTABIsET cO00i y4eOHBII IpuMep, CoepIKalHi 3aJaHHBII BXOJHOW Habop
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIbHBIN BBIXOIHOM PE3yJIbTAT

d)

JAHHBIX

3amanue 2

noapasacjI€HUE UCKYCCTBCHHOI'O MHTCIJICKTA Msyqa}oumﬁ METOAbI MOCTPOCHUA AJITOPUTMOB, CIIOCOOHBIX OGy‘I&TLCH Ha

Cpezm NPEIIOKCHHBIX 3a/1a4 MAallIMHHOTO 06y‘{€HI/IH YKaKUTC 3a/1a4U PErpecCumn
a) Ilonck HeraTUBHBIX OT3HIBOB Ha (I)I/IJ'IBM Ha caliTe KHHOKOMIIaHHH

b) Anropurm ¢uibTpaimu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH IPOESKTA

d) TIIpexnckaszaHue pIHOYHOU CTOMMOCTH KBApTHPbHI
e) Ilouck MOIIEHHMYECKUX TPAH3aKIU

3amanue 3

K 6ubnmotexam ananuza gaHHbx B Python oTHOcsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3aganue 4

Kakne n3 nepedncieHHbIX KOMaH] BEpHYT AaHHbIe 111 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"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

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

3amanue 5

OTMeThTe BEpHbIC YTBEPXKISHHUsI 00 alrOpuTMe ciaydaiHoro yeca - Random Forest

! TIpuBondrcs THIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE IS NPOBEAEHHS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyaIM3aldd C YY4EeTOM pa3BHTHS HayKH, OOpa30oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIIydaHOro JepeBa

b) Tlapamerpsl wis kaxaoro aepesa (rry6HHA, MUHUMAIBHOE YHUCIIO 0OPA3I0B B JIMCTE U T.JI.) BRIOMPAIOTCS CITyYaitHO
¢) Kaxmoe nepeBo B jecy moiydaer Ciy4ailHpIi MOAHAO0D TaHHBIX

d) Ywucno nepeBbeB B JIeCy BHIOMPAETCS CIy4ailHbIM 00pa3oM

e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE MTPECKa3aHUs JEPEBHER

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

3anganue 7
Kakoii aTpu0yT OTBEYaeT 32 MUHUMAJILHOE YUCIIO 00Pa3IloB B Y3JI€ [T Pa3IeiCHuUs?
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) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIHUS K TIEPEOOyUCHHUIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
€) UYem MeHbIle IIyOHHA JepeBa, TEM MEHBIIIEC TCHACHIHS K IEPEOOYICHHUIO
d) TI'ayOuHa nepeBa HUKAK HE BIUSET HA €r0 MEPe00yIEHHOCTh
e) UYem meHblle 3HaUCHUE MapameTpa max leaf nodes, Tem MeHbIIIE TEHACHIMS K TEPeOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop HGO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 0,[[06peHHOl“O KpeauTa 1o 3alaHHbIM HapaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O JAEPEBbSIX PELICHHUH.
a) ueM MeHbIIle CBOWCTBO gini, TEM OJHOPOIHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO JUTS TUCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT HA KOIHYECTBO IPUMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-10.2: Ucnonp3yer ocHOBHBIE | OOydaromuiics 3HaeT:

MCTO/bI n TCXHOJIOTHH | - OCHOBHBIC METOJIbI MAllIMHHOT'O O6y‘ICHI/I${, MMpOUECChl U CEPBUCHI 11O 06pa60TI<e JAaHHBIX U
HMCKYCCTBCHHOI'O MHTCJUICKTA JJIA Bpra6OTKG peH.ICHI/Iﬁ B o0yact HpO(i)eCCI/IOHaJILHOﬁ JACATCIIBbHOCTH,
pCLICHUA TUIIOBBIX 3a1a4 - KOMIIJICKC TCXHOJIOTHYCCKUX peH.IGHPIﬁ, I/IMI/ITI/IpyIOH.[I/Iﬁ KOTHUTHBHBIC q)yHKHI/II/I YCJIOBCKaA 1

HOSBOJ’I?HOH.[I/Iﬁ IpyA  BBINOJHCHUHW 3aJa4 JOCTUTaTb PE3yJIbTaTbl, COIOCTAaBUMBIC C
pe3yJIbTaTaMU HHTCHHGKTyaHLHOﬁ JCATCIBbHOCTH YCJIOBCKA,

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jiece
a) uem GobIIIe IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHHUS
b) Bpems HacTpoiiKK 1 PaGOTHI CITyYalfHOTO Jieca YBEINYHBACTCS TPOMOPIIHOHAIBHO KOTMIECTBY JIEBEPEB B JIECy.
C) ChydaiHbIi Jlec IPUMEHUM JUISL PEIIeHHs 3aa9 PErPEeCCUH
d) chyuaiiHbIif Jlec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMA

3ananue 12
OTMeTbTe BEpPHBIE YTBEPKACHHS
a) RandomizedSearchCV HaxoquT ay4inyro KOMOHHALIMIO TAPAMETPOB JUTS IepeBa peLICHHI
b) RandomizedSearchCV pabotaer ObicTpee, yem GridSearchCV
€) GridSearchCV Haxomur nyduryr0 KOMOHHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
nepeansbl
d) RandomizedSearchCV naer Gosee TouHoe mpezackaszanue, yeM GridSearchCV

3amanwne 13
Bri6epure u3 cimcka 3a7auu KiIaccuPpUKaIuu:
a) pasnenuTh 1o Gororpadyu )KUBOTHBIX HA KOIIEK U COOaK
b) npenckasath CTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApaMETPaM




C) pa3genuTh rpHObI HA CheTOOHBIC U SIOBHTHIC
d) crpynmupoBaTh TEKCTHI IO KX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kavecTBe HepeMeHHBIX Uik 00yUICHMS IepPeBa MOTYT OBITh HCIIONB30BAHbI KaK KOJINYCCTBEHHBIC, TAK U KATETOPHAIbHBIC
MPU3HAKA
b) epeBsst pemienuit MOryT peruars 3aa4y KIaCCH(DUKAILME C IPOU3BOIBHBIM YHCIOM KIIaCCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem TouHee GyayT MpecKa3aHUs Ha TPEHUPOBOYHOH BEIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs HA TECTOBOM BHIOOPKE

3apanue 15
Oo6yuaromias BeiOopka (X _text, y_test) ato —
a) BribopKa, 0 KOTOPOIi HACTPAMBAIOTCS ONTUMAJIbHBIE TIAPAMETPHI IepeBa
b) Bsibopka, MO KOTOPOU OIEHUBAETCS KAUECTBO MOJYIEHHOTO JIepeBa PEIIeHHI
C) BriGopka, M0 KOTOPOIA OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEITH U3 MHOYKECTBA MOJIEIICH
d) MHOXeCTBO IENeBbIX 3HAYCHHIA U TAHHOTO Habopa JaHHBIX

3amanune 16
[Ipu oOydueHNH HEKOTOPOIT MOIETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KadecTBa Ha TECTOBOH BEHIOOpPKE, OITyIeHA OObIIast
pa3HHIA MKy 3HAUCHHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOH BHIOOPKaX. O YeM 3TO MOKET FOBOPUTH?

a) Mogens nepeoOydyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIPE/ICICHHS B TPCHUPOBOYHOMN

€) Mogaenp Hemo000yUYeHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeanoKeHHbIX KOMOWHAIHI HE BBI3OBYT 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[l1:5,[1,6]]

3ananue 18
Kakue cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpatiMa data (MHICKCHI OCIEA0BATEILHOCTh ynce oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh UCIIONIH30BAaHA CTyIeHYaTass (QYHKINS aKTHBALMN?
a) Ompenenuth K CbeTOOHBIM HITH HECHETOOHBIM OTHOCHTCS TPpUO?
b) Omnpenenuts kK kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nmenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJIOKHUTEIbHBIE.
d) TIlpenckasate pa3mep 3apabOTHOM MIATH CIELUATINCTA O ONPEICICHHBIM apaMeTpam.
e) PasnmenuTh M300pakeHUs HA COAEPIKAIIIE U HE COICPIKAIINE OTKPBITHIH OTOHb.

3aganue 20
Kaxoe 3HaueHIe MOXKET UMETh B3BEIICHHAs: CyMMa BXOJI0B HEIfpOHa (/10 MCIIOIb30BaHMUs aKTUBAI[HOHHOMN (DYHKITHH)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. Tunosble 3a1aHNUA 1JIs1 OEHKH HABBIKOBOI'0 00Pa30BaTeJLHOIO pe3y/ibTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kon u HaumeHnoBanue
HWHJIMKaTOpa JOCTHKEHUS OO6pa3oBarebHBIN pe3yabTaT
KOMIICTCHIIN

YK-1.3: BoipabaTsiBaer OOyyaronuiicst ymeer:

CTpaTeruro ﬂeﬁCTBHﬁ I 'BI)I6paTI) NOAXOAAIIY0O METPUKY IJIsI OLICHKU KaueCTBa MOJICJIN U aJIrOpUTMA.
peUICHUs MPUKIIAAHBIX 3a4a4,




UCIIOJNIB3YS TEXHOJIOTUU - arperupoBaTh, (GMIBTPOBATh, HACTPAMBATH BECa, BBIOMPATh KIACCH(DUKATOPHI,
HCKYCCTBEHHOTO MHTEIUICKTA KJaccu(UIPOBATh, BU3YAIH3UPOBAThH TaHHBIC, CTPOUTH JICPECBhS PCIICHUN C
MCIIOJIb30BAHUEM S3BIKOB BEICOKOTO YPOBHS JJISl PEIICHUS HAYYHO-TCXHUYCCKUX 3a]a4 B
OIIK-10.2: Ucnonp3yet o0actu npoheCCHOHABHOMN ICATCIIFHOCTH; HABBIKAMH HAITMCAHUS HEHPOHHBIX CeTe Jyis
OCHOBHBIC METO/IbI I TCXHOJIOTHH | PEIICHHS HAYYHO-TCXHUICCKHX 3a]1a4 B O0JIACTH CBOCH NMPO(ECCUOHANBHON eI TEIBHOCTH;
MCKYCCTBEHHOTO MHTEIUICKTA IUIsl | - HABBIKAMHU O0YUYCHHUSI MOJIENIH C HCIOJIb30BAaHUEM HHCTPYMEHTOB HCKYCCTBEHHOTO
peIICHHS THIIOBBIX 33134 HMHTEIIEKTA.
3amanne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxakmounte
oubnmorekn numpy u pandas u mpouTuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[Momyuute pacnpeneneHne YACIOBHIX BEIMYNH qatadpeiiMa sp HCHoIb3ys 0a30BbIe METOABI BH3yalnn3alni Oubnmmorekn pandas.
Wmnoprupyiite O0ubimoreky Seaborn. Vcmonmb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0opa JIaHHBIX BBIBEAMTE IpadHK yCIEeBaEMOCTH 110 MaTEMAaTHKE U YTEHHUIO C Pa3JIeJIeHUEM I10 MOIy.

3ananue 22

3arpys3ute Moayiiu 6ubnuoTek numpay u matplotlib, a Taxxe moaynu 6udanorexu Scikit-learn, HeoOX0AMMEIE IS paOOTHI C JPESBOM
peumennii. M3 sklearn.datasets parpysute TecToBbIii Habop iris. M3yuute cTpyKTYpy MOJydeHHOro Habopa maHHbX. B Habope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TEPMHUHOJIOTHH). KakmoMy 3K3eMIUIIpPY COOTBETCTBYET UETHIPE UMCIIOBBIX aTpHOyTa
(mnMHA YameNnrucTHKa B CM; ITMPHHA YallleINCTHKA B CM; IUTMHA JIETIECTKa B CM; IUPUHA JIeTIecTKa B M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBIA HaOOp TO3BOJIIET PEIIUTH 3alady KIacCH(UKAIIMH, OTHECCHUS PACTeHHUS "HpHC" MCXOISA M3 IIMPUHBI
JICTIECTKOB, IJIMHBI YalleNCTHKA U T.A. K OTHOMY U3 Tpex kiaccoB. Co3maiite nemoHcTpatuBHBIA Decision Tree xiaccudukarop,
UCTIONB3Ysl OTHOMMEHHBIA Kiacc W3 OmOnmoreku sklearn m coxpanure ero B mepemeHHyro dt. s pasmencHus MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpasuTe NOIy4eHHOE IEPEBO pPEIICHHH TpadUuecKH,
ucnonp3yiite meton plot_tree

3aganue 23

3arpys3uTte JaHHbBIC U3 BCTpoeHHOro Habopa load digits. JlanHbIe npeacTaBistoT coboi Habop U3 1797 PpyKOMHMCHBIX H300paKeHUH
udp pasmepamu 8 Ha 8. Kakaas xapTHHKA MpeacTaBlicHa MAaCCHMBOM M3 64 3HAYCHMU IIBETa IUIS KaXXIOW SYCHKH M300paKCHU.
OOyunTe AepeBO pelIeHUi U MOIyYUTe MPeACKa3aHie Ha TECTOBOM BBIOOpKe. Buzyanusupyiite npeackasaHue, YKaKUTe TOYHOCTh
JUTS TIOJTY9IEHHOTO JIepeBa.

3aganue 24.

3arpy3urte BCTpOCHHBIN Habop boston.

Habop marHBIX boston mpeacTaBiseT coboii cioBaps ¢ kitodamu data, target, feature names m DESCR. Kirouy data cootBeTcTByeT
MacCHB CIIFICKOB:

{'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 3HaUeHUH. Bara 3aiaya HaliTH onrcanre Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 win
0.00632) 370 YpOBEHb MPECTYMHOCTH HA YNy HACEICHHUS.

IlocTpoiiTe aepeBO pelieHuA, IPEACKa3bIBAIOIIEe CTOMMOCTD JKWIbS [0 UMEIOIIUMCS JaHHBIM. OOpaTHTe BHUMaHUE, CTOMMOCTh
JKHITBS - BEJIMYMHA HeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momoin€T. s mpeackasanus 3SHAYCHUS
HeneBoii (yHKIHK HY)XHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[lepebepuTe Bce nepeBbs Ha JaHHBIX boston MO CIEIYFOIIUM MapaMeTpaM:

MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAJIBHOE YHCIIO0 TIpo0 s pasaeneHus - oT 2 1o 10

MUHHMaJIBHOE YHCII0 TIpo0 B mucte - oT 1 1o 10

OTt06pazuTe TydiIye mapaMeTpsl U JIydinee 1epeBo.

3amanue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

W3yuute octanbHbie aTpuOyThl Kinaccudukaropa. Cosmaiite momens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMaJIbHOU
riryOrHON paBHOH 5 ypoBHIM aiist nanHbIX digits load().

OOyumnTe mosy4eHHYI0 MoJielb. BeimonanTe npesickasanue. [TocunTaiite TOUHOCTH (Score) Ui Jjeca.

YKaXuTe TpU CaMbIX BaKHBIX Mapamerpa sl JAEPEeBbEB pEIICHWH B CO3JaHHOM JIECy, HCIOJb3Ys, HalmpuMep, aTpuoyT
feature_importances_.

YK-1.3: BeipabatsiBaeT OOyyaronuics BJiaaeer:

CTpaTeTuro AeHCTBUI AT - HaBBIKAMU HAIMCaHUs HEWPOHHBIX CeTel I pPELIeHHs HayYHO-TEXHUYECKUX 3aJad B
pCIICHUSA NPUKIIAJIHBIX 3a]1a4, obsacTu cBoel poecCHOHaTbHON AEATEIHHOCTH;

HCIIOb3Ysl TEXHOJOINH - HaBbIKAMH OOYYeHHS MOJENM C WCIOJIb30BAaHHEM WHCTPYMEHTOB HMCKYCCTBEHHOTO
HCKYCCTBEHHOI'O MHTEIIEKTa HMHTEJIJIEKTA.

-HaBBIKAMH OIIEHKY Ka4eCcTBa pa0bOThI alrTOpUTMa B 3a7a9ax KiIacCH(PUKAIIUN U PETPECCHH.
OIIK-10.2: Ucnonszyer
OCHOBHBIC METOAbI U TEXHOJOTHUHU
WCKYCCTBEHHOI'O MHTEIJIEKTa st
peluleHus TUIIOBBIX 3a4a4




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noArotoBuTebHble Kypcbl (test_preparation_course == None), Ho Habpanu xota 6bl N0 ogHOMY U3 TecToB (ntobomy)
60nbLie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsysa metoa Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonbsyite dainn StudentsPerformance.csv. BoiBeaute CTPOKM € AaHHbIMM 06yYatowmxca, HabpasLLMX B CyMMe 3a TpU
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxKuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yyeHus.
Onpeaennte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT MPUC MO YETbIPEM YMUCIOBLIM NapameTpam: AJMHa YallenCcTuKa,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLLUEHU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMC0 06BEKTOB B iUCTe - 4. OTObpa3uTe Noy4eHHOE AEPEBO PeLleHU rpadUuyeckm, UCNOb3YNTe METOZ,
plot_tree. BbiInonHUTE NpeAcKa3aHWe OTHOCUTE/IbHO KAaCCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNecTKa U LUIMPUHaA NenecTKa. 3arpysute moaynm bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AEPEBO PELLEHNI CO CAEAYIOLMMM NAapaMeTpPaMmn: MaKCMMaibHOE KOIMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A paspeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEePEeBO pelleHul rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npesckasaHMe OTHOCUMTE/IbHO K/AcCoB, K KOTOPbIM NMPUHAA/EKaT AaHHble U3
TECToBOM BbIBOPKU.
OnpenennTte, K KAKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YallenncTmKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie ana paboTbl ¢ gpesom peweHun. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCcoB, K KOTOPbIM MPUHAZNEXaT AaHHble U3 TecTOBOM BbIGOPKU. MocuuTaiiTe TOYHOCTb (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBbii Habop iris. Co3gaitTe M 0byunuTe mopenb
RandomForestClassifier c makcumanbHow rnybuHon aepesbes - 7. BbinonHUTe npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogepkawmin 1797 nsobpakeHnin pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINONHUTE NpeAcKasaHue un
OLEHWTE ero KayecTso.
MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 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/IOEB: BXOAHOFO, CKPbITOrO U BbIXOA4HOTO. BbinoNHWTE NpeacKasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AO/KHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMpoHaA. B KauecTBe GyHKLMM aKTUBALMU UCMNONb3YATE CUTMOUAY:

1

A=——
1+e*
Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOJ AO0/KHbI MOAABaTbCA Beca,
CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALLMW UCMONb3YITE rTMNepb0oIMYecKnin TaHreHC:

2
than(z) = m -1

0.
1.
12.
13.

RPOooNoGR~wWNE

2.3. IlepeyeHb BONPOCOB /LISl MOATOTOBKHU 00y4YaIOIIUXCHA K MPOMEKYTOYHOM aTTecTaluu

HckyccrBennslii naTemnekTr. OcHoBHbIe noHsATUs W
MaimHHOe 00ydeHue.

I'my6oxoe oOy4enue.

OOyueHue ¢ yunuTteneM U 0e3 YIUTes.

OcHOBHBIE TIOHATHUS aHAJIM3A JAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JaHHBIX.
MeToo1oTnYecKre MPUHITUTIBI aHATU3HI JAHHBIX.
emu, sTamnsl, METOBI U TEXHUKH aHAIN3a JAHHBIX.
OubTpanysi TPYINIUPOBKA U arperamnus JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanseix B Phyton.

Busyanmzanus B Pandas.

Bbubnunorexn Seaborn u Matplotlib

Pemwaromiye nepeBbsi: OCHOBHBIEC TOHATHUS.




14. 3anmaua kiaccupuUKaIyH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHH B 331241 PErPECCHH.

17. Meron O6mmKalInX coceei.

18. Konmemnmus cioy4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoOK: true negative, false positive.

23. Mertpuku kadecTBa Mmojenn: 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'pagmeHTHSBI CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas ceTs.

35. OpHocnoitHas MOJIENb.

36. CBepTouHbIe HEHPOHHBIE CETH.

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

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. MeToanyeckue MaTepuaJibl, ONpe/e/siiolue Mpoueaypy 1 KpUTePUH OLleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHIMIA TPH NMPOBEJeHNH TPOMEKYTOYHOM aTTecTAlUU

Kpurepun ¢popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKa «OTJMYHO» BBICTABIIAETCA OOydaroleMycs, €ClIM KOJMYECTBO MPAaBHIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKA «XOPOII0» BHICTABIISIECTCSA 00yUarOIeMycs, €CIM KOJIMUECTBO IPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKAa «YIOBJIETBOPHMTEJBbHO» BBICTABIAETCA OO0YyYaroleMycsi, €CIM KOJIMYECTBO IPABUIbHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —/5—60 % oT 0611ero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «HEeY/AOBJIETBOPHMTEJBbHO» BBICTABISETCS 00YYarOIIEMYCs, €CIM KOJMYECTBO IMPaBUIIbHbBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kputepun (popmMupoBaHusi olieHOK N0 pe3y/ibTATaAM BbITIOJHEHHUS 3aJaHUMH

«OTIANMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — cTaBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He Oosiee OJIHOM
Herpy0Oo# olMOKH M OIHOTO HeJoueTa, He OoJiee TpeX Hel0ueTOB.

«Y10BJIETBOPHUTEJBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi NpaBUJIbHO BBINOJIHUI HE MeHee 2/3
Bceil paboTHI MM TOMYCTHI He Oojee 0JHOW IpyOoi OMMOKHM M JABYX HEI0YETOB, HE OoJiee OAHOI rpyboil u
OJIHO Herpy0Ool omnOKH, He OoJiee TpeX HEerpyObIX OMKUOOK, OAHON HErpyOoi OIMOKY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OMIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YIOBJIETBOPUTEIHHOY WU TIPABIIIBHO BBITTOJIHEHO MeHee 2/3 Bceil paboTHhl.

Buow owuboxk:

- 2pybvie OwUOKU. He3HaAHUe OCHOBHLIX NOHAMUU, NPAUN, HOPM, HEe3HAHUEe NPUEeMO8 peuleHus 3a0ay,
OwUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0ouemyl: HepayUOHAIbHbLE NPUEMbl BLINOJHEHUS 3A0AHUs; OMOeNbHble NOSPEUHOCU 8 POPMYTUPOSKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.



Kpurepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/elioB MPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; TPHOOpEN HEOOXOIUMbIE YMEHHS M HABBIKH, OCBOWJI
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYCHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK NMPU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He 3a4TeH0» — BBICTABJISICTCS B TOM CIIydae, KOT/Ia CTYJICHT JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOTr0 CJIa00 BhIpaKE€HA CIIOCOOHOCTh K CAMOCTOSTEIILHOMY aHATUTUIECKOMY MBIIIICHHIO, UMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUS W HABBIKH, JOITYHICHBI FpYGBIe
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.
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