[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Manannyesa Hatanbs HukonaesHa

[lomkHOCTb: AnpexTop Guamnana

[arta nognucanus: 01.07.2025 09:41:06

YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

[Ipunoxenue
K paboueii mporpaMMe AUCIHUILTUHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIUA
MO JUCHUIIJIMHE (MOYJIIO)

TEXHOJOI'MU UCKYCCTBEHHOI'O HUHTEJIVIEKTA

(HaumeHoBanue OUCYUNTUHBL(MOOYIIS)

Hampapnenune moaroToBKy / CrienUaibHOCTb

38.05.01 Dxonomuueckas 0e30aACHOCTh

(K00 u HaumeHoBaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anuys

JKOHOMHKO-IIPABOBOE 00ecneYeHne IKOHOMHUYECKOM 0€30IIaCHOCTH

(Haumernosanue)



Coneprxanue

IlosacHuTeNnLHAA 3ammcKa.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MaTepuaibl JUIsl OLEHKHU 3HAHUM, YMEHUMN, HAaBBIKOB U (HJIHN)
OTIbITA JIEATEIHHOCTH, XapaKTEPU3YIOLINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauuecke MaTepualbl, ONPEAEISIONIUE MPOLETyPy U KPUTEPUU OLICHUBAHUS CHOPMHUPOBAHHOCTH
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIUH.



1. llogcHuTEAbLHAA 3aNMUCKA

HCJ’IB HpOMe)I(YTO‘IHOﬁ aTTeCTallul — OLCHHWBAHUC IMPOMECKYTOYHBIX W OKOHYATCJIBHBIX PE3YJIbTAaTOB

oOydeHuss TO JAHCHUILUINHE,
00pa30BaTeNbHON MPOrpaMMBI.

00€CIEUNBAIOLINX JOCTUKEHUE

DopMBI TPOMEKYTOYHOH aTTECTAIUH:
ouHasi hoopMa oOydeHus — 3a4€T B 7 CEMECTPE;
3aoyHas opma oOyuenus — 3a4€t B 10 cemectpe

IJIAaHUPYCMBIX  PC3YJILTATOB

OCBOCHUA

Hepeqeﬂb KOMHeTeHHHﬁ, (l)opanyeMbe B Iponecce 0OCBOCHUSA TUCHUIIINHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIINH

Kon MHAWKATOpa JOCTHXKCHUA KOMICTCHINN

OIIK-6: CriocoOeH HCIoIb30BaTh COBpEMEHHbIE HH(pOpManOHHbIE
TEXHOJIOTUH U NPOTPAMMHBIE CPEICTBA IPU PELICHUH

npo¢)eCCHOHATBHBIX 3a7a4

YKOHOMHUYECKHX ITOKa3aTeleH

OIIK-6.1: Ucronp3yeT coBpeMeHHbIe HHPOPMaIMOHHBIE
TEXHOJIOTHH U ITPOTPaMMHBIE CPEJICTBA JUIS aHAIHN3a 1
MPOTHO3UPOBAHMS IKOHOMHYECKHX, COIIUAIBHO-

OIIK-6.2: Mcnionb3yeT METO bl HCKYCCTBEHHOTO
MHTEJUIeKTa (MAIIMHHOTO O0YYCHHUS) U aHaTi3a OOJIBIINX
JIAHHBIX JJIsI PELICHHs IPUKIIAJHBIX 33134

Pe3yabTarhl 00yueHus M0 JUCHHUIIMHE,
COOTHECEHHbIE C IVIAHUPYEMBIMHU pPe3yJIbTATAMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

KOIL 1 HAUMCHOBAHUE NHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMN

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

O11eHOYHEIE
MaTepHAaJIbI

OIIK-6.1: Hcnonssyer COBpPEMEHHBIE

HHPOPMAIMOHHBIC TEXHOJIOTUUA 51
NporpaMMHBIE CpeICTBA sl aHaluu3a W
MIPOTHO3UPOBAHUS 9KOHOMHUYECKHUX,
COLMANIbHO-?KOHOMHYECKUX TTOKa3aTenei

OO6yuarouiicst 3HaeT:

- I(J'IaCCI/I(l)I/IKaL[I/IIO 3aJa4, peuracMbIX METOAaMU
HNCKYCCTBCHHOT'O MHTCJJICKTA,

Bonpocsr (Nel - Nel0)

OOyyaronuiics ymeer:

BbI6paTI) MOAXOJAIIYH0 MCETPUKY JJId OHLCHKHW KadcCTBa
MOJCJIN U aJITOpUTMaA.

Bananus 7-10

OO0yyaronimiicsi BIajeeT:

OIIK-6.2: Hcnons3yer METOBI
HCKYCCTBEHHOTO HHTEIJIEKTa (MaIlIMHHOTO
00y4eHus) U aHanM3a OOJBIINX JAHHBIX IS
peLIeHusl IPUKIIaJHbIX 3a1a4

HaBbIKAMU  OOy4YeHHs MOJEIM C  HcHoib3oBaHueM | 3amanust 7-10
MHCTPYMEHTOB MCKYCCTBEHHOT'O HHTEIUICKTa

OOyyaronuiics 3HaeT: Bonpocst (Nell -
- OCHOBHBIE METOJIbI MAIIMHHOTO 00yueHus, mporecchl u | Ne20)

CEpBUCHI TI0 00PabOTKE MaHHBIX M BHIPAOOTKE PEUICHHN B

obnacTu npodecCHOHAIBHON e TEIbHOCTH

OO0yuaronuiics ymeer: 3amanus (Ne21 -
- HaBbIKaMHM OOydYeHHs MOJEIM C HCrojb3oBaHueM | Ne25)

MHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIEKTA

OOyuarouiicst BjajeeT:

HaBBIKAMHU OLCHKM KauecTBa pabOThl aJITOPUTMA B 3a]adax
KJaccu(UKaIIN U perpeccun

Baganus (Ne 1- Nel0)

[IpomexxyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIASAYIOMHUX HOpM:

1) cobecenoBanue;

2) Beimonnenue 3ananuit B OUOC [pusl YIIC.




2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UM MHbIe MATEPHAJIbI IJIl OLlEeHKH 3HAHMII, YMeHHUIl, HABBIKOB
U (MJIM) OTBITA IeATEJTbHOCTH, XapaKTePU3YyIIUX YPOBeHb CPOPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BONPOCHI (TECTOBBIE 3aJaHUsI) [1JIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeIbHOI0 pe3yJibTaTa

[TpoBepsiembIii 00pa30BaTEIBHBIN PE3YJIbTAT:

KOL[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

OOpazoBaresbHBII pe3ysbTaT
KOMIIETCHIIUU

OIIK-6.1: Hcnonp3yer coBpeMeHHbIe HH(popManuoHHbIe | OOydaromuiics 3HaeT:

TEXHOJIOTUM W TPOTrpaMMHBIC CpEACTBA I aHaIn3a " -KJIEICCI/I(‘I)I/IKEIL[I/IIO 3a/1a4, pe€ara€MbIX METOAAMU UCKYCCTBEHHOT'O

MIPOTHO3UPOBAHUS SKOHOMHYECKUX, COILIMANIbHO- | MHTEJIEKTA;
SKOHOMHUYECKHUX IT0Ka3aTesei
3ananue 1

MainuHHOe 00y4eHue —

a) CrHelualTu3upPOBaHHOE MPOTPaMMHOE pellieHHe (WM Habop pelieHwil), KOTOpoe BKIOYaeT B ceOs BCe MHCTPYMEHTBI s
U3BJICUEHUsI 3aKOHOMEPHOCTEHN U3 ChIPBIX JaHHBIX

b) oarta rpynmuposka o6bekroB (HabmoaeHuit, coObITHil) Ha OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOWCTBA 0OBEKTOB

C) Habop JaHHBIX, KaXaas 3aMruch KOTOPOTO MPECTAaBIACT COOON yueOHBIN MpUMeEp, COACPIKAIIMIA 3aJaHHbIA BXOIHOI HaboOp
JaHHBIX, 1 COOTBETCTBYIOILUN €My NIPaBUIbHBII BBIXOJHOM pe3ynbTar

d) moxmpasmeneHHe MCKYCCTBEHHOTO HMHTEIUICKTa H3YYAIOIIMH METOIbI IMOCTPOCHUS aJrOPUTMOB, CIIOCOOHBIX 00y4aThcsi Ha
JaHHBIX

3aganue 2
Cpenu npe/iioKeHHbIX 334 MAIIHHHOTO O0YYEHHS YKXKUTE 331a4i PErpeccuu
a) Ilowck HEraTUBHBIX OT3HIBOB Ha (DMIIBM Ha CaliTe KWHOKOMITAHMH
b) Anroput™ QunsTpanuu crama
c) Ilpenckaszanue cpoka OKyMaeMOCTH MPOEKTA
d) TlpenckasaHue pHIHOYHOM CTOMMOCTH KBAPTHPHI
e) TloMcK MOIIEHHUYECKUX TPAH3aAKI[Hi

Bananue 3
K 6ubmmotekam aHamm3a maHHbIX B Python oTHOCATCS ...
a) TKinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwue u3 nepeunciieHHbIX KOMaH]] BepHYT faHHbIe 11 Poccun u 3umbabBe?
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")]

3aganue 5
OTMeThTe BEpHBIC YTBEPIKACHNUS 00 anropuTMe ciaydaiHoro jeca - Random Forest
a) UToroBsIM mpenckazaHueM MOJIEITH SBISIETCS MPeCcKa3aHne CIIyqaifHOro JepeBa
b) TMapamerps! mis kaxa0r0 AepeBa (ryOnHa, MUHUMAIBHOE YHCIIO 00Pa3IoB B JHCTE U T.JI.) BRIOUPAIOTCS CIyYaiHO
€) Kaxmoe nepeBo B Jiecy MOay4aeT CIydalHbIN MO JHA00D JaHHBIX
d) Ywcno nepeBbeB B JieCy BEIOMPAETCS CIy4aiiHBIM 00pa3oM
e) IlIpenckasanue MOJIENH - YCPETHEHHBIEC IPE/ICKA3aAHUS IEPEBHEB

3ananue 6

Kaxoi anI/I6YT OTBC€YACT 3a MUHHUMAJIbHOC YUCJIO 06pa31103 B JICTE?
a) min_samples_leaf
b) max_depth

! TlpuBomsrcs THoOBbIE BOMpOchl W 3amaHus. OLEHOUHBIE CPEACTBA, MNPEJHAZHAYEHHBIEC [ TPOBEIEHUS AaTTECTALMOHHOTO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEIYp KOJIUYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT AKTyaIM3ald{d C Y9eTOM DPAa3BUTUS HayKH, OOpa3oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHUH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyrouuii kadeapoil u mpenogaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.




c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kaxkoit anI/IGYT OTBC€YACT 3a MUHUMAJIbHOC YHUCIIO o6pa3u013 B y3JIC I pa3z[eneH1/m?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTEe BEpHBIE YTBEP)KICHUS O BIMSHUU TapaMeTPOB PEIIAIOIETO IEPEBbs Ha epeo0ydeHre
a) UYewm meHsblne 3HaYeHHe min_samples_split, TeM MeHbIIC TEHACHIHS K EPEOOYICHHIO
b) Uewm meHnbuie 3HaueHHe min_samples_leaf, Tem MeHbIIIe TEHACHIIMS K IEPEOOYUCHHUIO
€) UYewm MeHble ryOHHA JepeBa, TEM MEHbIIE TCHACHIHS K Mepeo0yICHHIO
d) TyOuHa mepeBa HUKaK HE BIHUSIET Ha €ro Mepeo0yYeHHOCTD
e) UYewm MeHsbIe 3HaYCHHE apameTpa max_leaf nodes, TeM MeHbIIIE TCHACHIHUS K TIEPEOOYUCHHIO

3amanne 9

Kakoii xmaccudukarop He0OX0IIMO HCIIOIB30BATH AN MPEICKa3aHusd pa3Mepa 0J00pEeHHOTO KpeanTa 110 3aJaHHBIM ImapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Mosxer GbITh ucionb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTEe BEpHBIC YTBEPIKACHUS O AEPEBbIX PEIICHHH.
@) YeM MeHbIIe CBOICTBO gini, TeM OJJHOPOHEE TPUMEPHI B JIUCTE
b) cBoiicTBO gini ompenensieTcs TOMBKO IS JTUCTHEB, HO HE JJIS Y37I0B
C) cBoiicTBO samples yKa3pIBaeT Ha KOJMYECTBO IPUMEPOB B y3Ie
d) mapamerp gini, BO BCEX JIUCTHIX TOJDKCH UMETh OJIMHAKOBBIC 3HAUCHUS

OIIK-6.2: Ucnonesyer METOJIbI nuckycctBeHHOro | OOyuarommuiics 3HaeT:

MHTEJUIEKTa (MAIIMHHOTO OOYYeHHsA) W aHann3a OOJNBIIMX | - OCHOBHBIE METOBI MAIIMHHOTO OOYYEHHs, IPOLECCHl M CEPBUCHI TI0

JaHHBIX JJI PEHICHHUA NPUKJIAJHBIX 33139 00paboTKe  JaHHBIX M  BBIpAOOTKE pelleHHH B  oOiacTH
npodeccHOHAILHOM IeATeIbHOCTH

Banganue 11
OTMeThTe BepHBIE YTBEPXKACHHUS O CIyJaiiHOM Jece
a) uem GoJbIle AEPEBBEB B JIECY, TEM JIyUllle KAYECTBO MPEACKA3AHHS
b) Bpems HacTpoOiKH U PabOTHI CITYUAHOTO JIeca YBETHIMBACTCSI IPOMOPIIMOHATBHO KOJUIECTBY JIEBEPEB B JIECY.
C) cuydJailHBIH JeC MPUMEHNM IS PEIICHUSI 3a/1a4 PETrPECCHU
d) cmydJaitHBIH JTec MPUMEHHUM ISl PEIICHHS 3a/1a49 KIacCH()UKAITHH

Banganue 12
OTMeThTE BEpHBIC YTBEPIKICHUS
a) RandomizedSearchCV HaxoauT jydIiryro KOMOHHAIMIO TAPAMETPOB JJIsl IepeBa pelieHui
b) RandomizedSearchCV pa6oraer ObicTpee, uem GridSearchCV
c) GridSearchCV HaxoauT JTy4Inyr0 KOMOHHALIMIO ITapaMeTPOB VIS epeBa, U3 TeX 3HAYCHUI MapaMeTpoB, 4TO ObUTH NepeaaHbl
d) RandomizedSearchCV naer 6onee TouHoe npeackaszanue, uem GridSearchCV

3ananue 13
BriGepuTe U3 ciucka 3a1auu KiacCu(pUKaIm:
a) pasaenuTh 1o GoTorpaduu KUBOTHBIX Ha KOIIEK M COOAK
b) npenckaszarh cTONMOCTH KBAPTUPHI 110 33IaHHBIM [TAPAMETPaM
C) pa3aenuTh rpubbl HA CheTOOHBIC U SITOBHUTHIC
d) crpymnupoBaTh TEKCTHI 10 UX 3MOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTE BEpHBIE YyTBEPXKICHHS
a) B xauectBe mepeMeHHBIX sl 00y4eHHUs JepeBa MOTYT OBITh HCIONB30BaHbl KAK KOJHMYECTBEHHBIC, TAK U KaTeropHalbHbIC
MIPU3HAKA
b) JepeBbs pemiennii MOTYT pemiath 3a1ady KIacCH(PUKAINK C IPOU3BOIHHBIM YHCIIOM KIIACCOB
€) Yem mewnbiie 3HaueHne min_samples_leaf Tem Tounee 6ymyT mpenckazaHus Ha TPEHUPOBOYHOM BRIOOPKE
d) UYem mewnbiie 3HaueHne min_samples_leaf Tem Tounee GymyT mpencKa3aHus HA TECTOBO# BBIOOPKE

3aganue 15
Oo6yuaromas BeiOopka (X _text, y test) 310 —




a) BeiOopka, 10 KOTOPOI HACTPAUBAIOTCS ONTHMAIBHBIC TAPAMETPHI ACPEBa

b) Bsibopka, Mo KOTOPOU OLICHUBACTCS KAYECTBO MOTYYCHHOTO ACPEeBa peLICHHI

C) Bribopka, Mo KOTOPO OCYLIECTBIACTCS BEIOOP HAMIYYIISH MO 3 MHOKECTBA MOIeICH
d) MHOXeCTBO LIeNIeBbIX 3HAUCHHUH AT JAHHOTO HA0Opa JAHHBIX

3amanne 16
[Ipu oOydeHnn HEKOTOPOW MOJENTH Ha TPEHHPOBOYHOW BEIOOPKE M OICHKE €€ KauecTBa Ha TECTOBOW BBIOOPKE, IMONTydeHa OObIIast
pa3HHLa MKy 3HAUCHUIMH METPHK Ha TPEHHPOBOYHOH M TECTOBOH BBIOOpKaX. O YeM 3TO MOXKET FOBOPHUTH?

a) Moguens epeobyueHa

b) Pacmpenesnenne faHHBIX B TECTOBON BBIOOPKE CHJIBHO OTIMYACTCS OT PACIPEACICHHS B TPSHUPOBOYHOM

€) Mounens Hen000yUYeHA

d) Monenb uneanbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeaioKeHHbIX KOMOWHAIMN HE BBI3OBYT OIIHOKY?
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]]

3amanne 18
Kakwne cTpoku mo3BOJISIOT 0TOOpATh 5 MepBEIX CTPOK AatadpaiiMa data (WHIEKCH OCIeq0BaTebHOCTE 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)

3anganue 19

B xakux ciaydasx MOXXeT ObITh HCIIONb30BaHA CTyNEHYaTas QYHKINS aKTUBAINN?
a) OmnpenenuTs K CbeZOOHBIM HIH HEChEJOOHBIM OTHOCUTCS TPHO?
b) Omnpenenuth kK KakoMy U3 Tpex kiaccoB (setosa, vercicolor, verginica) OTHOCHTCsI UpUC?
C) Pasnmenuth TEKCTHI Ha HEHTpaIbHbBIC, HETATUBHBIC U MOJIOKUTEIbHBIC.
d) IlIpencka3sarh pa3mep 3apabOTHOM MJIATHI CHELUAIKCTA [0 ONMpPECTICHHBIM IIapaMeTpaM.
e) Pasmenuts n300paXkeHus Ha CoIepIKaIUe U HE COIEPIKAIIIE OTKPHITHIA OTOHb.

3ananue 20
Kakoe 3HaueHnEe MOXET UMETh B3BEIICHHAS CyMMa BXO0B HEHpOHa (10 UCTIONb30BaHMs aKTUBAIMOHHOMN (DyHKLIUH)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- o0,+ )

2.2. TunoBble 3aJaHus /Il OLEHKU HABBIKOBOI0 00pa30BaTe/ILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ybTar:

KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHHNA KOMIICTCHIIMN O6paSOBaT€J'IBHLII7[ peE3yabTaT

OIIK-6.1:  Mcmomp3yeT coBpeMeHHble  HH(pOpManuoHHBIEe | OOydarommiics yMmeeT:

TEXHOJIOTMM U TPOrpaMMHBIE CpEJICTBAa A aHauu3a | | - BEIOpaTh MOAXOMASIIYI0O METPHUKY JUIS OLEHKH KauecTBA MOJIEIH
IPOrHO3UPOBAHUS YKOHOMHYECKHX, COLMAIbHO-IKOHOMUYECKUX | M aqropurMa
ToKa3aTejie

3ananue 21

Ortkpotite Jupter notebook, coznaiite daiin lab2 <pama damunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noaxmounte 6ubIOTEKN
numpy u pandas u npourure nannsle U3 ¢aiina StudentsPerformance.csv B natadpeiim sp.

[MoxyuuTe pacnpeneneHne YUCIOBBIX BEIMYHMH faTadpeiima sp UCTIONb3ys 0a30Bble METOBI BU3yaln3aluu OuOnmnorexu pandas.
Wmnoptupyiite 6ubnanotexy Seaborn. Mcmons3yst nHTEpdEiic 11 MOATOHKH PETPECCHOHHBIX MOJIeNeH K YCIOBHBIM ITOIMHOKECTBAM
Ha0bopa JAaHHBIX BbIBEIUTE rpaUK yCIIeBAEMOCTH M0 MaTEMAaTHKE M YTEHHIO C Pa3JIeNICHUEM M0 TIOJTY.

3ananue 22

3arpy3ute Moaynu 6ubaroTek numpay u matplotlib, a Taxke Mmoxynu 6ubmanorekn Scikit-learn, HeoOxouMBIE TSt pabOTHI C APEBOM
pemenuit. U3 sklearn.datasets parpysure tectoBblii HaGop iris. M3yunte CTpyKTypy IMoJy4eHHOro Habopa JaHHBIX. B HaGope 150
9K3eMIUIApoB ("CTPOK" B NMPHUBBIYHON HaM TepMUHONOTHH). KakaoMy 3K3eMIUIIpY COOTBETCTBYET UETHIPE YMCIOBBIX aTpuOyTa
(JUTMHA YanIeIuCTHKa B CM; IIMPUHA YaIIJINCTHKA B CM; JJIMHA JIETIECTKA B CM; LIIMPHHA JIeTlecTKa B cM) M Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHbII HaOOp MO3BOJSIET PEUINTH 3a7ady KJIACCU(HUKAIMH, OTHECEHMS pacTeHus: "MpHC" HCXOAs W3 IMIMPUHBI
JIETIECTKOB, JUIMHBI YaIlleJIMCTHKA M T.1. K ONHOMY M3 Tpex knaccoB. Coznaiite nemoHcrpatuBHBIH Decision Tree xiaccudukarop,




UCTIONb3Ysl OJHOMMEHHBIM Kiacc u3 OubOiuorexn sklearn m coxpanute ero B mepemenHyto dt. J{ns paspmeneHus MHO)KecTBa Ha
TECTOBOE M TPEHMPOBOYHOE HCIONB3YyHTe MeTox train test split. OtoOpasuTe moOJIy4YeHHOE JepeBO peleHHH TIpaduueckw,
ucnonb3yite Meron plot tree

3ananue 23

3arpy3uTe maHHBIE W3 BCTpoeHHOTO Habopa load digits. Jlanabie mpencTaBisioT coboit Habop 3 1797 pykomuCHBIX H300pakeHuit
mudp pasmepamu § Ha 8. Kakmas xapTWHKa MpeicTaBiIeHa MACCHBOM W3 64 3HAa4YCHHH IBeTa IS KaXIOH sSUeHKH H300paskeHUs.
OOyunTe HepeBO pemIeHUH W MONMy4YHTe IMpeacKa3aHHe Ha TECTOBOW BEIOOpKe. Busyammsmpyiite mpenckaszaHme, YKaKUTe TOYHOCTH
JUTSL TIOJTyYEHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop nannbix boston mpezacrasisier co0oi cioBaph ¢ kimodamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CITUCKOB:

{'data". array([[6.3200e-03, 1.8000e+01, 2.3100e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],
B kaxnoit ctpouke 13 uncioBbIX 3HaueHHH. Bama 3amaya HalTH onmmcanne Kaxaoro u3 HUX. Tak mepsoe 3HadeHue (6.3200e-03 mmu
0.00632) 3T0 ypoBeHB MPECTYITHOCTH HA JTYITy HACEICHHUS.

[ToctpoiiTe mepeBO pemeHui, MPeICcKa3bIBAIONIee CTOMMOCTD XKWIIbS 10 UMEIOIIMMCS AaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTBH
KIJTBS - BEJIMIMHA HENpepbhIBHAas, u AepeBo kiaccudukamun DecisionTreeClassifier Ham He momoiaér. s mpencka3aHus 3HAUCHUS
HeseBoi GyHKIMK HYKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[TepebepuTe Bce IepeBbs Ha JaHHBIX boston MO CIIEAYIOMNM HapaMeTpaMm:

MaKCHMaJlbHas TJIyOuHa - oT 2 10 15 ypoBHeit

MHUHHMaJIbHOE YMCII0 IPO0 JUIsl pa3aeneHus - ot 2 1o 10

MUHHMaJIbHOE YHCII0 Ipo0d B ucTe - oT 1 1o 10

OTo0pa3uTe JTydlne napamerpsl 1 Jy4iiee 1epeBo.

..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,

3aganue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

Wzyunte ocrampHbBIe aTpuOyTH Kiaccudukaropa. Cozmaiite momens RandomForestClassifier ¢ 15 mepeBbsMH W MaKCHMallbHOU
riryOMHOM paBHOH 5 ypoBHAM mist maHHEIX digits load().

OO0yunTe Moy4eHHYI0 Mosienb. BeimonauTe npenckasanue. [TocunTaiite TOYHOCTH (Score) s eca.

VKaXUTe TpPH CaMBIX BaXHBIX IIapaMeTpa Uil IEPEBbEB pEIICHHH B CO3JaHHOM JIeCy, HCIIONb3YsS, HAIpUMep, aTpuOyT
feature_importances_.

OIIK-6.1:  Hcnoxp3yer coBpemeHHble  HH(pOpManuoHHble | OOyuaromuiics Biajeer:

TEXHOJIOTMU W TPOrpaMMHBLIC CpCACTBa [Jid aHajlu3a U | - HaBbIKaMU O6y‘IeHI/IH MOACIN C HCIIOJIB30BAHUCM

MPOTHO3UPOBAHMS YKOHOMHUYECKHX, COLUAIbHO-IKOHOMUYECKHX
noKasaresuen
OIIK-6.2: Hcnomp3yeT MeTOAbl HMCKYCCTBEHHOI'O WHTEJUIEKTa

HWHCTPYMEHTOB HCKYCCTBEHHOTO MHTEJIEKTa
-HaBBIKAMH OIIGHKM KauecTBa pabOThl alropuT™Ma B 3ajadax
KJIacCU(UKAIIIH U PETPECCUU

(MammHHOTO OOYYeHHs) W aHamu3a OONBINUX JMAaHHBIX I
pelICHUsI IPUKIIAIHBIX 33124

1. HUcnons3yiite ¢aitn StudentsPerformance.csv. BpiBeauTe CTpOKH € JAQHHBIMH OOYYalOIIMXCS, KOTOPBIE HE NPOXOIMIN
MTOITOTOBUTENBHBIE KypCHl (test preparation course == None), HO HaOpanu XoTs OBl IO OZHOMY H3 TeCTOB (JIFOOOMY)
6onpme 90 6amnoB. Ummoprupyiite 6ubmmorexy Seaborn. HMcmonssys meron Implot() BeIBeauTe rpaduk ycreBaeMOCTH IO
MaTeMaTHKe U YTCHHUIO ¢ pa3JeJIeHHEM M0 MOy .

2. Hcnome3syiite daiin StudentsPerformance.csv. BeiBenure cTpokH ¢ JTaHHBIMH OOydYarOlIMXCsl, HAOPABLIMX B CyMME 3a TPHU
tecta 6ombie 250 6amwio. Umnoprupyiite 6ubnuoreky Seaborn. [Tokaxxute Ha rpaduke CpeaHUil OaI 0 MaTeMaTHKE IS
JICBYILIEK U IOHOIIEH B 3aBUCUMOCTH OT YPOBHS 00yYEHHUSI.

3. Ormpeznenure, K KaKOMy M3 TPEX BUJIOB MPHUHAUIC)KUT MPHUC 110 YETHIPEM YHCIIOBBIM Iapamerpam: JUIMHA 4YalleJNCTHKA,
[IMPUHA YaIeIUCTHKA, JJIMHA JICTIECTKAa U [IMPHHA JICTIeCTKa. 3arpy3uTe Moaysiu oubnnorek numpay u matplotlib, a taxxe
Mmoaymu 6ubnnorexu Scikit-learn, HeoOxoaumbie i paboTsl ¢ apeBoM pemienuii. 13 sklearn.datasets sarpysure TecToBblit
Habop iris. CozfaiiTe AepeBoO PEIICHUH CO CIACAYIONIMMH apaMeTpaMH: MakCUMallbHasl NIyOHHa - 4 ypOBHS, MHHUMAaJIbHOE
4yucno o0bekToB B Jmcte - 4. OToOpasute MOJyYeHHOE AEPeBO PEIICHWH rpaduyeckd, UCHonb3yiTe Meron plot tree.
BeimonauTe npeckazaHue OTHOCUTEIBHO KIACCOB, K KOTOPBIM NPHHAJUIEKAT JaHHBIE U3 TECTOBOW BHIOOPKH.

4. Ormpenennure, K KaKOMy M3 TPEX BUIOB NPHUHAIUICKUT MPHUC TI0 YETHIPEM YHCIOBBIM IapaMeTpaM: JJIMHA YalleJHCTHKa,
LIMpYHA YalleIUCTHKa, [UIMHA JIETIeCTKa U [MIMPUHA JIeTIECTKA. 3arpy3uTe Moxyu Oubimorek numpay 1 matplotlib, a Takxe
Moxynu 6ubnuorexu Scikit-learn, HeoOxoaumble it paboThl ¢ npeBoM pemenuid. 13 sklearn.datasets 3arpysurte TecToBblit
Habop iris. CosmaiiTe AEpeBO pEHICHHH CO CICAYIOIIMMH I[apaMeTpaMu: MaKCHMajlbHOE KOJIHUYECTBO Y3JI0B - 3,
MHUHUMAaJIbHOE YHUCJIO OOBEKTOB IS paszneneHust jucta - 6. Orobpa3uTe MOJydeHHOE AEPEBO pPEHMIEHUH TpadUvecKH,
ucnonb3yiTe Meros plot tree. BrlmonHUTE Mpelcka3aHue OTHOCHUTENIbHO KIACCOB, K KOTOPBIM NPUHAJJICKAT JaHHBIC U3
TECTOBOH BHIOOPKH.

5. Omnpezenute, K KAKOMy W3 TpeX BHUJIIOB MPUHAUICKUT UPUC 10 YETHIPEM YHCIIOBBIM Mapamerpam: [UIMHA 4alleNCTHKA,
[IMpYHA YalIeTUCTHKA, JJIMHA JIETIeCTKa W TUPHUHA JIeTIeCTKa. 3arpy3ute MOayu Oubmuotrek numpay u matplotlib, a Taxxe
Moxynu 6ubnuoreku Scikit-learn, HeoOxoaumble i paboThl ¢ npeBoM pemenuid. 13 sklearn.datasets 3arpysurte TecToBblid
Habop iris.. Cospmaiite n oOyuure Mmonenb RandomForestClassifier ¢ 10 pmepeBpsiMu. BeimonHnTe mnpenckasanue
OTHOCHTEJIFHO KJIACCOB, K KOTOPHIM NpHHAAJIEXKaT JAHHbIE M3 TecTOBOW BbIOOpKHM. IlocumTaiite TOWHOCTH (Score) Iuist




10.

MIOJTy4EHHOW MOJIENH.

3arpy3ute Moaynu Oubnnorexk numpay u matplotlib, a Takxe moaynu 6ubnmorexu Scikit-learn, HeoOxoxumble 1711 pabOTHI C
apesoM pemenuid. U3 sklearn.datasets sarpysute TectoBsiii Habop iris. Co3aaiite u 00yunte Moaens RandomForestClassifier
C MakCHUMaJlbHOW IIyOMHOW jaepeBbeB - 7. BhINMoiHMTE mpencka3aHne OTHOCHTENLHO KJIACCOB, K KOTOPHIM IPHHA/JIEKAT
JlaHHbIE N3 TeCTOBOHN BbIOOPKH. [Tocumnraiite TOUHOCTH (accuracy) Juisl MOJy4YeHHOW MOJIEIH.

NwmnopTupyiite Hab0p nanbix load digits, comepkammit 1797 m300pakeHU PyKOMUCHBIX IUQp pasmepamu 8 Ha 8.
Paznenute HabOp HA TPEHUPOBOYHBIIM U TECTOBBIN B Iponopimu 85/15.

Busyanmsupyiite nepBble miecTs 00bEKTOB U3 TPEHHPOBOYHOTO Habopa.

ITocTpoiiTe HEMPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIOEB: BXOAHOIO, CKPBITOI'O M BBIXOAHOTO. BBINOMHUTE NpeAcKa3aHue U
OLICHUTE €ro KauyecTRo.

Wmnoprupyiite Habop manubix load digits, comepkamuii 1797 n3oOpaxeHud pyKonHMCHBIX IMpp pasMepamu 8 Ha 8.
Pasnmenute HabOp Ha TPEHUPOBOYHBIN M TECTOBBIN B Tporiopimu 75/25.

[MocTpoliTe HEHPOHHYIO CETh, COCTOSIYIO U3 TPEX CIIOEB: BXOAHOIO, CKPHITOIO U BBIXOAHOTO. BhINMonHNTE mpenckasanue u
OLICHHUTE €ro KayecTBo.

Hanumure xiacc Neuron, BeIMONHSIOMMI (YHKIMKM HCKYCCTBEHHOTO HEMpOHA, Ha BXOJ JIOJDKHBI IOJaBaThCsl Beca,
CMemeH?e, Y 3Ha4YEHHs BXOJIOB HelipoHa. B kauecTBe (QyHKIIMM aKTUBAIIMU UCTIOJIB3YHTE CUTMOUITY:

A=—"
14+e™*

Hanmmure knacc Neuron, BBINOTHSIOITU M (l)yHKLII/II/I HUCKYCCTBCHHOT'O HeﬁpOHa, Ha BXOJ JOJDKHBI IIOAaBaTbCA BECa,
CMCHICHUEC, U 3HAYCHUS BXOJ0B HeﬁpOHa. B kauecTtBe (byHKIII/II/I aKTUBalluKu chonwyix’ne FHHepGOJ’IH‘IeCKI/Iﬁ TAHT'CHC:

th&n(Z) = m —

BOoOoNoO~WNE
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2.3. IlepeyeHb BONPOCOB I MOATOTOBKH 00Y4YAaIOIIUXCH K IPOMEKYTOYHOM aTTecTalMu

UckyccrBennblil nnTennekT. OcHoBHbIe noHATHS .

MammHHOe 00y4eHue.

I'my6oxoe oOyuenue.

OO6yueHue ¢ yunuteneMm U 6e3 yUuTels.

OCHOBHBIE TTOHSTHSI aHAJHM3a JaHHbIX. JlaHHbIe, MO/ieNIb, 00pabOTKa NaHHBIX.
Metononoruueckue NpUHIUIE aHATU3B! JaHHBIX.

Ienn, sTansl, METOAB! U TEXHUKU aHAIN3a JAHHBIX.

OunbTpalys rpynIupoBKa U arperarys JaHHbIX.

Buzyanuzanust JaHHBIX.

Busyanmzanus nanaeix B Phyton.

. Busyanmsanus B Pandas.
. bubnmorexu Seaborn u Matplotlib
. Pemraromue nepeBbsi: OCHOBHbBIE TIOHSTHSL.

3ajava kiaccuduKamm.

. llepeBbs pemenuii. OCHOBHBIE MTapaMeTPhI JepeBa.

. JlepeBo permeHuii B 331241 PETPECCUH.

. Meron Ommkaimmx coceneit.

. Konnenmus cioyuaitHoro jeca.

. Cnyuaiinas BeIOOpKa TPEHHPOBOYHBIX 00PA3IIOB.

. YcpenHeHre IpOTrHO30B.

. IIpoGiema mepeoOyveHus.

. Tunsr ommboK: true negative, false positive.

. Merpuku kauectBa monenu: Precision, Recall, F1 score.

TectupoBanne ROC AUC.

. Heilponnsle ceTu.

. AckyccTBEeHHBIE HEMPOHBI.

. OyHKIIMY aKTUBALIUK HEHPOHA.

. IepuenTpoH.

. O6ydenue HelipoHa.

. I'panueHTHBIN cITycCK.

. JlpoGiienne miara npu rpaJIneHTHOM CITYCKe.
. CtoxacTuueckuil rpaJUeHTHBIHN CITyCK.

. Meron Hauckopeimero crycka.

Hetiponnas ceTb.

. OmgHOCnOIHAs MOAEHE.

. CBepTouHbIE HEHPOHHBIE CETH.

. CBEpTouHBIH CIIOH, CTI0H MOABBIOOPKH, TIOHOCBSI3HBIN CIION.
. Llenesas ¢pyHKIHA.

. 3amgaum pacro3HaBaHHSA 00Pa30B.

. Knmaccuduxanns o0beKToB.




41. Towuck nzobOpaxkeHus mo oOpasiy.

3. MeToauyeckue MaTepuabl, onpeaesiiouue NpoueIypy U KpUTePUH OLeHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NPH NMPOBeIeHUU NIPOMEKYTOYHON aTTeCTAlUMN

KpnTeplm (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 0TBE€TAaM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBLIX 3aJaHui

- OLECHKA «OTJIMYHO» BBICTAaBISCTCS OOyYArOIIEMYyCs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB HAa
Borpockl coctanisieT 100 — 90 % ot obmero o6bpEéMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOIIO0» BBICTABIISCTCA OOYyYarolIeMycs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpockl — 89 — 76 % ot ob1mero o6bEMa 3a1laHHBIX BOIPOCOB,;

- OIICHKA «YAOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYYAIOMIEMYCs, €CIM KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONIPOCHI —/5—60 % 0T 00111ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OICHKAa «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYYaIOIIEMYyCs, €CIH KOJMYECTBO IPAaBHIbHBIX
oTBeTOB — MeHee 60 % ot o011ero 00béMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTATAM BbINOJHEHUSA 3aJaHU I

«OTJIMYHO» — CTAaBHUTCSA 32 pabOTY, BHITOJHEHHYIO IMIOJHOCTHIO 0€3 OMIMOOK U HEIOYETOB.

«Xopomio» — cTaBUTCS 32 PadOTY, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPU HAJMYUU B HEH He Oosiee OJHOMN
Herpy0o# oIMOKHM U OIHOTO Helo4eTa, He 0oJiee TPeX HEJJOUETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 332 pabOTYy, €CiIM 00YYaIOLIUIICs MPABHILHO BBITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOIYCTHI HE Oojiee oaHON Tpy0Ooil OMMOKM U IBYX HEAOYETOB, HE Ooyiee OJHON Tpy0oil
OJIHOM HerpyOo# omuoOKH, He OoJiee TpeX HerpyObIX OMIMOOK, OAHON HErpy0oii OMKUOKY U IBYX HEJJOUETOB.

«HeynoBJ1eTBOPUTEIBHO» — CTABUTCS 32 padOTy, €CJIM YHCIIO OMMUOOK U HEJOUETOB MPEBBICHIIO HOPMY
ISl OLICHKH «YyJIOBJIETBOPUTEIHHOY» MJIH MTPABUIBHO BBIOJHEHO MEeHee 2/3 Bcelt paboThl.

Buowt owubok:

- 2pybOble OwuUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPeleHusl 3a0au,
OWUOKU, NOKA3bIBAIOWIUE HENPABUIbHOE NOHUMAHUE VYCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU: HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePAyUoOHAIbHbIU 6blOOP X00da
peueHus.

- Heoouemvl. HEPAYUOHATIbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs;, OMOeNbHble NOSPeULHOCU 8
dopmynuposxe 8v1860008,; HebpeI’CHOE BbINOIHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OLICHOK 110 324eTy

«3auTeH0» — CTYJICHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/eJIOB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX MOHATHH W (yHAAMEHTAJIBHBIX NpoOsieM; MpUOOpea HEOOXOAMMbIE YMEHHUS M HaBbIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHUSI MTOTYUEHHBIX 3HAHUI, HE JOMYCTHII (PaKTUYECKUX OLIMOOK P OTBETE,
JOCTAaTOYHO IIOCJIENOBAaTEIbHO UM JIOTMYHO M3J1araeT TEOPETUYECKUM Marepuan, JOIycKas JUIIb
HE3HAYMUTEJIbHBIC HAPYLIEHUS [TOCIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPBhIE HETOYHOCTH.

«He 3a4TeH0» — BBICTABJISIETCS B TOM Clly4yae, KOT/1a CTYJIEHT IEMOHCTpUpPYET (parMeHTapHble 3HAHUS
OCHOBHBIX Pa3/I€JIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a30BbIX MOHATUHI U (PyHIaMEHTAIBHBIX podieM. Y
HK3aMEHYEMOTr0 €J1a00 BbIpakeHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHAJIUTUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpyJIHEHHUS B M3JI0)KEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HaBBIKH, TOMYLIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IUMO ISl TOTYYEHHUS TTOJI0KUTETbHOM OIICHKH.



