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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIIeHI/II/I HpOMe)I(YTOqHOﬁ arTeCTalnuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
06y‘-I€HI/ISI 110 JUCHUITIIIMHE, OGGCHC‘-II/IBaIOH_[I/IX JOCTHUIKCHHUC HJ'IaHI/IpyeMBIX pCSYJIBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTaruu: 3a4ét - 7 cemectp (0.¢.0.), 4 xypc (3.¢.0).

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

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

YK-1: CriocoOeH oCyecTBIATh KpUTHYECKUH aHaIM3 MPOOJIEMHBIX CUTYalllii Ha OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETUIO IEHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelIeHns IPUKIAaIHbIX 3a1ad4,
HCIIOJIb3YSl TEXHOJIOTUH
HUCKYCCTBEHHOTO MHTEIJIEKTA

OIIK-10.2: Ucnonp3yer
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA JUIS
pELICHHS THUITOBBIX 337124

OIIK-10: CriocobeH GpopMyIHpOBaTh H PelIaTh HAYYHO-TEXHUICSCKHE 3a1a9H B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

Pe3yabTaThbl 00y4eHHUs 10 JUCHMILJINHE,
COOTHECEHHbIE C IVIAHUPYEMBIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Ko/ 1 HanMeHOBaHHE HHANKATOPA OuenouHbIE
Pe3ynbTarhl 00y4eHHs 10 AUCIUILTHHE
JIOCTHIKEHUS. KOMITETEHIIMH MaTepUAIBI
YK-1.3: BripabarbiBaeT ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM IS PCIICHNA NPUKIIANHBIX 3a/1a9, | - gpaccupukaudi — 3a1ad, pellaeMblXx — METoAaMu | Bompocsl (Nel -
MCTIONE3YSl  TEXHONOIMH  HCKYCCTBEHHOTO | piekyCCTBEHHOTO HHTEIEKTA; Nel0)

HHTCIICKTA -METPHUKH OIICHKH KauecTBa MOJIENEH U aJIrOPUTMOB;

OOyyaronuiics yMeeT:

BHIOpaTh IOAXOMSIIYI0O METPUKY JJIs OLEHKH KadectBa | 3amanus 7-10

MOJCJIHN U AJITOpUTMA.

OO6yuarouuiicst BiajeeT:

HaBbIKaMH OIICHKH Ka4€CTBa pa6OTBI aJropurMa B 3aavdax 3aZ[aHI/I$I 7-10

KJIacCH(MKAIIMU M PETPECCHH.

OIIK-10.2: Hcnosp3yeT OCHOBHBIE METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyuarouniicst 3HaeT:

- OCHOBHBIC METO/bI MAIIMHHOTO OOyuYeHMs, MPOIECCHl U
CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelICHUH B
oGnacTu mpodecCHOHATBHON AEATEIHHOCTH;

- KOMITJIEKC TEXHOJIOTHYECKHUX PEIICHUH, UMUTHPYIOIIHii
KOTHUTHBHBIE (YHKIMH YeJIOBEKa M MO3BOJIIONMHA NpH
BBITIOJTHEHHH 3a]1a4 JIOCTUTaTh PE3YJIbTATHI, COTTOCTABUMBIE
C  pe3ynbTaTaMH  HMHTEIUICKTYaJbHOH  AEATEIbHOCTH
4eJI0BEKa;

Bompocst
Ne20)

(Nell -

OOy4aronmiicss yMeer:

- arperupoBaTh, (QUIBTPOBAaTh, HAacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaToOpPHI, KJIacCHU(HUIMPOBATH,
BU3yaJIM3UPOBATh JaHHBIE, CTPOUTH ICPEBBS PEUICHUN C
WCTIONB30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JUIS PELICHHUS
Hay4YHO-TEXHHUYECKUX 3a]1a4 B 00J1aCTH MPoPeCcCUOHATBHON
JIESITETIPHOCTH; HABBIKAMH HATMCAHHUS HEHPOHHBIX CETeH
JUISL pELIeHHs] HayYHO-TEXHUYECKHX 33124 B 00J1aCTH cBOEH
npodeccHoHABHOM e TeIbHOCTH;

- HaBbIKAMM OOy4YEeHHS MOJAENNM C HCIIOJIb30BaHUEM
UHCTPYMEHTOB MCKYCCTBEHHOI'O HHTEILIEKTA.

3amanus
Ne25)

(Ne21 -

OOyyJaronuiics BJageeT:

Samanus (Ne 1- Nel0)




- HABBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAYYHO-TCXHUYCCKHUX
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

3a1a4 B obactu cBoOeH

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOHN U3 CIIEAYIOMUX Gopm:

1) cobecenoBanue;

2) soinonHenue 3aganuit B OMMOC YHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIM HHbIEe MAaTePHAJIbI /15l OLIeHKU 3HAHMII, YMeHU i, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapAKTePU3YIOIIUX YPOBEeHb C(hOPMUPOBAHHOCTH KOMIIETEHIIUH

2.1. TunoBble BONPOCHI (TeCTOBBIE 3aaHUs) /I OLIEHKH 3HAHMEBOT0 00Pa30BaTeJILHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

Kox v HanmeHOBaHNE HHANKATOpA
IOCTHOKEHHS] KOMIIETEHIINHI

O0pa30oBaTeNbHBIN pe3yNbTaT

YK-1.3: BripabatsiBaet crpareruto | OOyuarommiicsi 3HaeT:

MammHHOe 00yueHne —

H3BJICUCHUA BaKOHOMepHOCTeﬁ N3 CBIPbIX JAaHHBIX

JAHHBIX

3amanue 2

b) Anropurm ¢unbTpaimu cama

c) IlpenckasaHue CpoKa OKYHaeMOCTH IPOESKTa

d) Ipencka3saHue prIHOYHON CTOMMOCTU KBAPTHPEI
e) IloHMCK MOIICHHUYECKHUX TPaH3aKIInii

3amanue 3
K 6ubnmoTexam ananuza ganHbx B Python oTHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

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

3amanue 5

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")]

JIeMCTBHM ISt PEIICHHS | - KNaccMbMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE//IEKT];
NPUKIAAHBIX  3a/Ja4, HCIOJL3Ys | -METPUKM OLLeHKM KayecTsa Mojieneil M anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOT'O

HMHTEJUIEKTa

3aganue 1

a) CrIenuaJIM3UpOBAHHOE MPOTPAMMHOE pelieHHe (M Habop peleHuid), KOTOpoe BKIIOYAET B ce0s BCe MHCTPYMEHTHI JUIS
b) orta rpynmupoBka o6bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMUCHIBAIOIIUX CBOMCTBA 00BEKTOB
C) HabOp DaHHBIX, KAXKJasl 3aIICh KOTOPOTO NPEACTABIET cO00i y4eOHBII IpuMep, ColleprKalinii 3alaHHbI BXOJHOU Habop

JIaHHBIX, U COOTBETCTBYIOIIUN €My NIPaBUIBHBIN BBIXOHOU PE3yJIbTAT
d) mozpa3szmeneHHe HCKYCCTBEHHOIO MHTENIEKTA M3YYAIOIIMA METOIbI TOCTPOCHHUS aJrOPUTMOB, CHOCOOHBIX 00yYaThCs Ha

CpC,I[I/I NPEAIOKCHHBIX 3a4a4 MAallIMHHOTO 06y‘IeHI/IH YKaKUTC 3a1a4U PErpecCumn
a.) Ilonck HeraTUBHBIX OT3HIBOB Ha (1)I/IJ'IBM Ha caiiTe KHHOKOMIIaHHH

Kakwue u3 nepeunciieHHBIX KOMaH]] BEpHYT JaHHbIe 111 Poccun u 3umbabBe?

OTMeThTe BEpHbIC YTBEPXKISHHUsI 00 alrOpUTME ciaydaiHoro yeca - Random Forest

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XPAHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX MPOLEAYp KOIMdecTBe BapuaHTOB. OIEHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C YY€TOM pa3BUTHS HAayKd, oOpa3oBaHUS, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COICPIKAHUS OTICHOYHBIX CPEACTB CPEIH 00YJAIOIIUXCS YHUBEPCUTETA
HECYT 3aBenyromuii kageapoil u npenogaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM mpeacKa3saHHEM MOJICNH SBJISCTCS MPEeACKa3aHHe CIy4aHOro AepeBa

b) Tlapamerpsl ast kaxxaoro aepesa (rityOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE U T.[.) BEIOHPAIOTCS CITy4YaitHO
c) Kaxnmoe nepeBo B jecy mojydaet CiydaidHbli moJHa00p AaHHBIX

d) Uwcno nepeBbeB B Jiecy BBIOMpPAETCS CAydaiiHbIM 00pa3oM

e) IlpeackasaHue MOIeNnH - yCpeIHEHHBIC MPEACKA3aHHS ICPCBbEB

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

3anganue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3£leJ'ICHI/I$I?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 8
OTMeThTe BEpHBIC YTBEPIKACHNUS O BIMSHUH TAPAMETPOB PELIAIONIETO JepPEBhbs Ha epeo0ydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIE TCHACHINS K TEPEOOYICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIe TEHACHIMS K TEPEOOYUCHHUIO
C) UYewm MeHbIle IIIyOHHA JepeBa, TEM MEHBIIIEC TCHACHINS K MePeo0yIeHII0
d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €r0 MEPe00yUEHHOCTh
e) UYem mMeHblle 3HaUCHHE MapameTpa max leaf nodes, Tem MeHbIIIe TCHACHIUS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTop HGO6XOZ[I/IMO HCIOJb30BaTh IJIA MPEACKA3aHUA pasMepa OZ[OﬁpeHHOFO KpeauTa 10 3alaHHbIM r[apaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BaH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEP)KACHUS O AEPEBbSIX PELICHHH.
a) ueM MeHbIIle CBOWCTBO gini, TeM OJHOPOIHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yKka3pIBaeT Ha KOJIHMYECTBO MIPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIUCTBSX JTODKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcmonps3yer ocHoBHbIe | OOydarommuiics 3HaeT:

MCTO/bI n TCXHOJIOTHH | - OCHOBHBIE METO/Abl MAIlIMHHOT'O O6y‘IeHI/I$I, IMPOLECChl U CEPBUCHI 11O 06pa6OTK€ JaHHBIX U
HMCKYCCTBCHHOI'O MHTCJUICKTA JJIA Bpra6OTKG peI.HeHI/Iﬁ B o0yact HpO(i)eCCI/IOHaJILHOﬁ JCATECIBbHOCTH,
pCLICHU TUIIOBBIX 3a1a4 - KOMIIJICKC TCXHOJIOTHYCCKUX pelHGHHﬁ, I/IMI/ITI/IpyIOH.[I/II\/‘I KOIrHUTHBHBIC (l)yHKL[I/II/I YCJIOBCKA U

HOSBOJ’I?HOH.[I/Iﬁ IpyA  BBINOJHCHUHM 3aJa4 JOCTUTaTb PE3yJbTaTbl, COINOCTAaBUMBIC C
pe3yabTaTaMu HHTeHHeKTyaHLHOﬁ JCATCIBbHOCTH YCJIOBCKA,

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyIaiHOM Jiece
a) uem GoJbIIIe IEPEBHEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHHUSI
b) Bpems HacTpoiiku 1 PabOTHI CITyYalHOTO Jieca YBEINIUBACTCS MPOMOPIHOHATHHO KOJIHYECTBY JAEBEPEB B JIECY.
C) CchydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3a1a4 PErpeccuu
d) chyuaiiHbIif lec TPUMEHNM JJIsI PEIICHHS 3a1a4 KIacCupUKAIMN

Banmanue 12
OTMeTbTe BEpPHBIE YTBEPKACHHS
a) RandomizedSearchCV Haxoqut Jay4inyro KOMOMHALMIO APAMETPOB JUTS IepeBa PeLICHHI
b) RandomizedSearchCV pa6otaer ObicTpee, uem GridSearchCV
c) GridSearchCV HaxoauT nyduryr0 KOMOMHALMIO MapaMeTpoB Ui JepeBa, M3 TeX 3HAYCHHI MapamMeTpoB, 4TO ObUTH
nepeansbl
d) RandomizedSearchCV naer Gosiee TouHoe nmpezackaszanue, yeM GridSearchCV

3amanwne 13
Bribepure u3 cimcka 3a7auu KiaaccupUKaIuu:
a) pasuenuTh 1o Gororpadyu KUBOTHBIX Ha KOUIEK U cO0aK
b) npenckasath cTOMMOCTH KBAPTHUPHI 110 33JaHHBIM [TApaMeTPam




C) pa3menuTh rpHObI HA CheTOOHBIC U SIOBHTHIC
d) crpynmupoBaTh TEKCTHI IO UX MOLMOHATIBHON OKpacKe

3ananue 14
OTMeTbTE BEPHBIE YTBEPKACHHA
a) B kadecTBe mepeMeHHBIX s 00yUEHMUsI IePeBa MOTYT OBITh HCIIOIB30BAHBI KaK KOJMYECTBEHHBIC, TaK U KATErOpHaIbHbIC
MPU3HAKA
b) epeBsst pemieHuit MOTyT pemiats 3aa4y KIaCCH(UKALME C IPOU3BOIBHBIM YHCIIOM KIaCCOB
€) UYewm mewsIne 3HadeHne min_samples_leaf Tem TouHee OyayT MpeacKa3aHUs Ha TPCHHPOBOTHOMN BEIOOPKE
d) UYewm mensime 3HaueHue min_samples_leaf Tem TouHee OyayT Ipeacka3aHUs Ha TECTOBOM BEIOOPKE

3aganue 15
Ooyuaromnias BeIOopka (X _text, y test) aTo —
a) Bribopka, M0 KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC TAPAMETPHI JepeBa
b) Beibopka, 10 KOTOPOit OLICHUBAETCS KAYECTBO MOIYUYCHHOTO JepeBa PEIICHHUH
C) Boibopka, M0 KOTOPO# OCYLIECTBISASTCS BBIOOP HAMTYUIIeH MOJCTIH U3 MHOXKECTBA MO/Ieeit
d) MHOXeCTBO LENeBbIX 3HAYCHUI ISl JAHHOTO HAabopa JaHHBIX

3amanune 16
IIpu 0OydeHn HEKOTOPOIT MOAEIH HA TPEHUPOBOYHOM BEIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOPKE, IMOTydeHa OOJbImast
pa3HHLA MKy 3HAUCHUSIMU METPHK HA TPEHUPOBOYHOM M TECTOBOH BBIOOpKaxX. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PaCpe/ieICHus B TPCHUPOBOIHOM

€) Moaenpb Hemo00yUYeHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pa3zmepom 20 nHa 20. Kakue u3 mpeioxKeHHbIX KOMOUHAIMI HEe BBI30BYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHICKCHI OCIEA0BATEILHOCTE ykce oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh NCIIONIb30BAaHA CTyTeHYaTask (QYHKINS aKTUBALMN?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy 3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCHTCS UpHC?
C) PasnenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJIOKHUTEIbHBIC.
d) TIlpenckasats pa3mep 3apabOTHOM MIATHI CHELMATKCTA O ONPECTCHHBIM apamMeTpam.
e) PasnenuTh U300pakeHUS HA COAEPIKAIIIE M HE COMCPIKAIINE OTKPBITHIH OTOHb.

Bamanune 20
Kaxoe 3HaueHIe MOXKET UMETh B3BEIICHHAs: CyMMa BXOJI0B HEIfpOHa (/10 MCIIOIb30BaHMUs aKTUBAI[HOHHON (DYHKITHH)
a) [-11]

b) [0,1]
c) (-1,1)
d) (- o0,+ )

2.2. TunoBble 3aJaHus 1JIs1 OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ybTar:

Kon u HaumenoBanue
HWHJIMKaTOpa JOCTHKEHUS OO6pa3oBarenbHBIN pe3yabTaT
KOMIICTCHIIN

OIIK-2.3: Ucnone3yet ocHOBHBIE | OOyYaromuiics yMmeer:

METOAbI U TEXHOJIOTHN - arperupoBarhb, (1)I/IJ'H>TpOBaTI), HaCcTpanBaTh BeCa, BLI6I/IpaTL KﬂaCCI/I(l)I/IKaTOPBI,
KHaCCI/I(i)I/IIII/IpOBaTL, BU3YAJIU3UPOBATH JAHHBIC, CTPOUTH ACPCBbLS pGIlIeHI/Iﬁ C




HNCKYCCTBCHHOI'O MHTCJUICKTA IJIA HCIOJIb30BAHUCM A3BIKOB BLICOKOT'O YPOBHSA [JId PCHICHUSA HAYyYHO-TCXHUYCCKUX 3a1a4 B
peUICHMS TUIIOBBIX 3a1a4 obnacru HpO(l)eCCHOHaHLHOﬁ JCATCIBHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), mnogxmounte
6ubamoTekn numpy U pandas u npouture naHHbIe U3 daitna StudentsPerformance.csv B naradpeim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIMUYHMH AaTadpeiiMa sp HCIONIB3ys 0a30BbIE METOJIbI BU3yallu3auuy OndaroTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmome3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
MOAMHOXECTBaM Ha0bOpa TaHHBIX BBIBEAWUTE Ipa(uK yCIEBAEMOCTH 110 MATEMATHUKE W YTCHHUIO C Pa3ZENICHUEM 10 TIOITy.

3amanue 22

3arpysute Moxynu onbnurorek numpay u matplotlib, a Taxxe moxynm 6udnarorexu Scikit-learn, HeoOxoaIMEIe 11T pabOTHI C IPEBOM
pemennii. 13 sklearn.datasets parpysute TecToBbIii Habop iris. M3yuute cTpyKTypy MOJy4YeHHOro Habopa maHHbIX. B Habope 150
9K3eMILIIpoB ("'CcTPOK" B MPHUBBIYHON HaM TepMHUHOJIOTHH). KakmoMmy sK3eMIUIIpy COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpulyTa
(MHa YalenMcTUKa B CM; ITMPHHA YalIeINCTHKA B CM; JUTMHA JIeTIeCTKa B CM; LIMPHHA JIEIeCTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISIET PELIMTH 33/ady KilaccU(UKanMu, OTHECEHHsS PAacTeHHs "MpHUC" MCXOIS M3 IIUPUHEI
JICTIECTKOB, JUIMHBI YalIEIMCTHKA U T.J. K OTHOMY M3 Tpex knaccoB. Co3naiite nemoHctparuBHblii Decision Tree kiaccugukarop,
UCTIONIBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOKecTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpasure MOIYUCHHOE NEpeBO peIIeHHH TrpaduvecKky,
ucrnons3yiite Metox plot_tree

3amanue 23

3arpy3uTe JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiAroT coboit Habop u3 1797 pyKONHMCHBIX M300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHHH IBETa IUIA Ka)XXIOW STYCHKH M300paKCHUS.
OOyumnTe IepeBO peuIeHU U MOJIy4UTe MIPeACKa3aHue Ha TeCTOBOI BhIOOpKe. Busyanusupyiite npenckasanue, yKaKUTe TOYHOCTb
JULS TIOJTy9EHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIN Habop boston.

HaGop mannbix boston mpeacrariseT co0oit cioBaps ¢ kimodamu data, target, feature_names u DESCR. Knrouy 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 kaxnmoii ctpouke 13 uncnoBpIx 3HaueHNA. Bama 3amaua HaliT onmucanne KaKaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb MPECTYMHOCTH Ha MYy HACEICHUS.

Ioctpoiite AepeBO pelIcHHU, MPEACKA3hIBAIOIIECE CTOMMOCTD JKWIIbs M0 UMCIOIIUMCS MaHHbIM. OOpaThTe BHUMAHUE, CTOUMOCTh
JKHIIBS - BEJIMYMHA HETIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{ns npenackasanus 3HaYCHUS
1eNieBoii (YHKIIMK HYXHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[TepeGepute Bce nepeBhbs Ha JaHHBIX bOSton MO CIEAYIONINM MapaMeTpam:

MaKCUMajbHas IiTyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAJIBHOE YHCII0 P00 A7 paszaeneHus - ot 2 o 10

MUHHMaJIBHOE YHCII0 TIpo0 B ucte - oT 1 o 10

OTo0pasuTe TydIue mapaMeTpsl U JIydIiee IepeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIN Habop boston.

Wzyunte ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 mepeBbsMu U MaKCHMalbHON
riyOMHOM paBHOM 5 ypoBHsM i gaHHbIX digits load().

OO0yuuTe MONy4eHHYI0 MOIehb. BrimonuuTe npeackazanue. [locunTaiite TouHOCTH (Score) s Jieca.

VYKaxuTe TpPU CaMBIX BaXXHBIX IapaMeTpa Uil JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3Yys, HalpuMep, aTpuOyT
feature_importances_.

VK-1.3: BripabateiBaer | ObOyuarommiics BaajeeT:

CTpaTeruro JercTBuil JUISL | - HaBbIKAMU HAIlMCAaHUS HEUPOHHBIX CETEd JUlsl PELIEHUs Hay4yHO-TEXHHYECKUX 3ajad B
pelieHus NPHKIATHBIX — 3a7ad, | obiacTu cBoei MpoecCHOHABHOM AeATeIbHOCTH;

UCTIONB3Ys TEXHOJIOTUH | - HaBBbIKAMHM OOYUYEHHSI MOJIENM C WCIIOJb30BAaHHEM HHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKaMH OLIEHKH Ka4ecTBa pabOTHI AJITOPUTMA B 3371a4aX KJIACCU(PUKAINH U PErPECCUH.
OIIK-2.3: Hcnonab3yeT OCHOBHEBIE
METOBI 17§ TEXHOJIOTHH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
penIeHns THIIOBBIX 3a/1a4

1. WUcnonbsyinte dain StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMM OOYYaOLMXCA, KOTOPbIE HE MPOXOANAU
noAroToBuTesIbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
60nblue 90 6annos. Umnoptupyinte 6UbAnoTeKy Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmk ycnesaemoctu no
MaTeMaTUKE W YTEHUIO C pa3gesieHnem no nony.




2. MWcnonb3yiite dpainn StudentsPerformance.csv. BbiBeguTe CTPOKKU € AaHHbIMM 0by4atowmxca, HabpaBLWKX B CyMme 3a TpU
TecTa 6osblwe 250 6annos. Umnoptupyinte bubanoteky Seaborn. MNMoKaxuTe Ha rpaduke cpegHunin 6ann no matemaTuke
ONA AeBYLIEK U IOHOLWEN B 3aBUCMMOCTM OT YPOBHA 006yYeHUs.

3. OnpeaenuTte, K KAKOMy U3 Tpex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpaM: AJIMHA YallenncTrKa,
LWUMPUMHA YaLLeNCTUKA, O/IMHA IeNecTKa U LWMPKUHa enecTKa. 3arpysute mogyavm 6ubnmortek numpay u matplotlib, a Take
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHnid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC/10 06BbEKTOB B ncTe - 4. OTOO6pa3nTe NOJlYyHEHHOE AEPEBO PELLEHUI rpadMUeCcKm, UCNOb3YTE METOZ,
plot_tree. BbinonHUTe NpeAcKa3aHne OTHOCUTE/IbHO KAaCcCoB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. OnpepenvTe, K KAaKOMY U3 TPEX BUAO0B MPUHALNENKUT MPUC MO YETbIPEM YMCIOBLIM NAapameTpam: AJNHA YalueNnCTUKa,
LWMPKMHA YaLeNNCTUKa, 4/IMHA NIeNecTKa U LWMPKWHa enecTKa. 3arpysute moayavm 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3faiTe AepeBO peLIeHUI CO CNeAYOWMMMN NAapaMETPaMM: MaKCUMaIbHOE KOJIMYeCTBO Y3108 - 3,
MWHMMaNbHOE YMCO OOBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO peleHui rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe NpeackasaHMe OTHOCUTENbHO KAcCoB, K KOTOPbIM NPUHaAEXaT AaHHble U3
TECTOBOM BbIOGOPKM.

5. Onpeaenute, K KaKOMy U3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YalleNncTrKa,
LWIMPUMHA YaLeINCTUKA, 4/IMHA NIeNeCcTKa U LWMPKUHA IenecTKa. 3arpysute mogyavm 6ubnmortek numpay u matplotlib, a Take
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepeBbamU. BbinonHUTE NpeacKkasaHue
OTHOCUTE/IbHO K/AacCoB, K KOTOPbIM MPUHAA/NEXaT AaHHble U3 TecToBOW BblbOpKW. MocunTaiiTe TOUYHOCTb (score) ana
nosly4eHHoU moaenu.

6. 3arpysuTte mopynu 6ubavotek numpay v matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHunit. U3 sklearn.datasets 3arpysute TectoBbi Habop iris. Co3gante M obyuute Moaenb
RandomForestClassifier ¢ makcumanbHol rnybuHoin gepeBbes - 7. BbinonHWUTe NpeacKkasaHWe OTHOCUTENIbHO K/1acCcoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIGOPKU. MOCUMTaNTE TOYHOCTb (accuracy) AnA NOyYeHHOU MoLenu.

7. WmnopTupyite Habop aaHHbix load_digits, cogeprkawmin 1797 n3obpaskeHUin pyKONUCHbIX uubp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.

Buayanunsupyiite nepsble WecTb 06bEKTOB N3 TPEHUPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYIO U3 TPEX C/I0EB: BXOAHOIO, CKPLITOTO U BbIXOAHOTO. BbINONHWUTE NpescKasaHune u
OLLEHUTE ero KayecTso.

8. WmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIM M TECTOBLIN B nponopumn 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHme u
OLEHWTE ero KayecTso.

9. Hanuwwute Knacc Neuron, BbIMOAHAOWMIA GYHKLUMM MUCKYCCTBEHHOrO HEMpOHa, Ha BXOA AOJXKHbI MOAABaTbCA Beca,

CMELLEHWNE, U 3HAYEHUs BXOA0B HelipoHa. B KauecTBe GpyHKLMM aKTUBALMUN UCMO/b3YIUTE CUTMOUAY:
A= 14+e*
10. Hanuwwute Knacc Neuron, BbINOAHAOWMIA GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ LOJ/IKHbI MOAABATbCS Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMPOHA. B KavecTBe GYHKLIMM aKTUBALLMM UCMONb3YNTE TMNEPHONNYECKUI TaHTEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4alOIIUXCS K NPOMEKYTOUYHOM aTTecTAlNu
1. MUckyccrBennslii nntemnekt. OcHoBHbIE MOoHATHA NI
2. MammHHOe 00y4eHue.
3. T'myGokoe oOyuenue.
4. OOyueHwue c yauteseM 1 6e3 yauTes.
5.  OcCHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00PadOTKa TaHHBIX.
6. MeTononornyeckre NPUHIIMITEl AHATU3bI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHAIIN3a JaHHBIX.
8. ®wuibTpanus rpynmupoBKa U arperanus JaHHBIX.
9. Bmsyanmzanus TaHHBIX.
10. Busyanmzanus naHHeix B Phyton.
11. Buzyanmmzanus B Pandas.
12. Bubnuorexu Seaborn u Matplotlib
13. Permaromue qepeBbsi: OCHOBHBIC OHSITHS.
14. 3apgava kmaccugpuKaum.
15. JlepeBbs pemenuii. OCHOBHBIC TTapaMeTPHI JepeBa.
16. [epero pemicHUi B 3a1a41 PETrPECCHU.
17. Meron OnmkalIInX COCENE.




18. Konuemnmus ciy4yaifiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
20. Ycpennenue nporHo3oB.

21. TIpoGriema nepeoOydeHUs.

22. Twunsl omm6oK: true negative, false positive.

23. Merpuku kauectBa Mozenu: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHWW aKTHBALNU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npy rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpmHocnoHAs MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOH, CII0H MOABBIOOPKH, TIOJTHOCBS3HEIH CIIOH.
38. IleneBas ¢pyHKUHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus Mo 00pasiry.

3. MeToauyeckne MaTepuaJibl, onpeae/sionue NpoueIypy 4 KpuTepuu oleHUBaAHUS
c¢()OPMHPOBAHHOCTH KOMIIETEHIUI MPH NPOBEICHNH NPOMEKYTOYHOM aTTecTAlUH

KpnTepnn (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMOJHEHUIO TECTOBBIX 3aJaHui

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

- OLICHKA «XOPOII0» BHICTABISIETCS 00YYaIOIIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «YyIOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYYAIONIEMYCs, €CIM KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 001ero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKAa «HEYIOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYYaIOIIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIIPOCOB.

Kpurtepun ¢popmMupoBaHusi OEHOK IO pe3yJibTaTaM BBINOJHEHHUA 3aJaHUIT

«OTJIMYHO» — CTAaBHUTCSA 32 pabOTY, BHITOJHEHHYIO IIOJIHOCTHIO 0€3 OMIMOOK U HEJIOYETOB.

«XOopomIo» — CTaBUTCS 3a paboTy, BHITOJHEHHYIO TTOJHOCTBIO, HO NPH HAJHMYUH B HEW He Ooee OJHOM
Herpy0o# OIMOKHM U OIHOTO He/loueTa, He 0oJiee TpeX HEJJOUETOB.

«Y/10BJI€TBOPUTEIBbHO» — CTAaBUTCA 32 PabOTY, €l 00yJaroNHiicsl IPaBHIBLHO BBIIOIHUI HE MeHee 2/3
BCei paboThl WM JOIMYCTUI HE OoJiee OJTHOM TpyOOM OMMOKU U JBYX HEIOYETOB, HE OoJiee OJHOM TpyOor U
oJIHOH Herpy0oil ommnbku, He Ooiee Tpex HerpyObIX OIMOOK, OHOM HEerpy0Ooit OIMOKY U IBYX HEJJOUETOB.

«Heyn0BJ1IeTBOPUTEJILHO» — CTaBUTCS 32 PadOTYy, €CIM YHCIIO OMIMOOK M HEJI0YETOB MPEBBICHIIO HOPMY
IS OILICHKHU «yJIOBJIETBOPUTEIBHOY» MM MPABIIIBHO BBITIOIHEHO MeHee 2/3 Bceil padoThl.

Buowl owuboxk:

- 2pyoOvle OwubKU: He3HaHUue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEeMO8 peuleHus: 3a0ad,
OWUOKU, NOKA3bIBAIOWIUE HENPABUTILHOE NOHUMAHUE VYCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OuWUOKU: HeMOYHOCTNU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0oUembl.: HepayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOENbHbLE NOZPEUHOCIU 8 YOPMYTUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurepun ppopmupoBaHus OLeHOK 110 324eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3/eJIOB IPOIPaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX HpoOJieM; MpHOOpen HeoOXOAMMBIE YMEHHUS M HaBBIKHU, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyUYEHHBIX 3HaHUH, HE TOMyCTHI (PaKTHUECKUX OIIMOOK MPU OTBETE,
JOCTaTOYHO TIIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIyCKas JIMIIb



HE3HAYUTEJIbHBIEC HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHSI U HEKOTOPBbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIydae, KOTJa CTYJEHT AEMOHCTPHUPYET (pparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOTrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX pobiieM. Y
HK3aMEHYEMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIBHOMY aHAJTMTUYECKOMY MBIIUICHUIO, UMEIOTCS
3aTpyJIHEHUS B W3JI0)KEHUU MaTepuaja, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HAaBBIKH, TOMYIIEHBI TpyObIe
omKrOKM M HE3HAHWE TEPMUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTOJHUTEILHBIE BOIPOCH, 3HAHHUE KOTOPBIX
HEO0OXOUMO ISl TOTYYESHHUS MTOJIOKUTETIHLHON OLICHKH.



