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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 MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaMMBI.

®dopmbl TpoMeKyTOUHOM aTTecTaruu: 3auét, 7 cemectp ODO / 300 4 kypce

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

Kox mannkaTopa qOCTIDKEHHS
KOMICTCHIIUU
VYK-1.3: BripabateiBaet
CTPATEruo ACUCTBUMN A
pemeHns IPUKIIaIHBIX 3a/1a4,
HCTIOJIB3YS TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEIICKTA

Kon n HanmeHnoBanue KOMIICTCHIIUH

YK-1: CriocobeH ocymiecTBIATh KpUTHISCKUN aHATN3 TPOOIEMHBIX CUTYAIHid HA OCHOBE
CHCTEMHOT'O ITOJX0/1a, BBIPA0aTHIBAaTh CTPATETHIO ACHCTBHI

OIIK-10: CriocobeH (hopMyIHpOBaTh U PEIIaTh HAYYHO-TEXHUYCCKUE 3a1a4k B 00IaCTH CBOCH
npoQeCCUOHANBHOM JACSITEIBHOCTA

OIIK-10.2: Ucnons3yeT
OCHOBHBIC MCTOJbI U TCXHOJIOTUH
MCKYCCTBEHHOT'O MHTEJUICKTA AJIsI
peuI€Hus TUIIOBBIX 3aa4

Pe3yabTaThl 00yueHus Mo JUCHHUIINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOIl POrpaMMbl

HUHTCIIJICKTA

-MCETPHUKHU OILICHKH Ka4€CTBa MOI[CJ'ICfI 1 aJITOPUTMOB;

Koz u HanmeHOBaHME UHIUKATOPA OrnieHOYHbBIE
PesynbraThl 00y4eHuUs 10 TUCIUILIHHE
JOCTIDKEHHSI KOMICTCHITHH MaTepHAIIBI
YK-1.3: BripabateiBaet crpareruto | OOy4yarOUUiiCcs 3HAET:
ACHUCTBUM IS PCLICHUS NPUKIANHBIX 38124, | -  gnaccuukalMio  3ajad, pelmaeMblX — MeTojamu | Borpockl (Nel -
MCIIONb3YSl  TEXHOJOTMH  HMCKYCCTBEHHOTO | JCKYCCTBEHHOTO MHTEIIEKTA; Ne10)

OO6ydaroniics ymeeT:

BbI6paTI) MNOAXOOAIIYI0O METPUKY JJIA OICHKH KadeCTBa
MOJECJIN U aJITOpUTMaA.

Bananus 7-10

OO0yyarouiicst BiajeeT:

HaBBIKAMH OIIEHKH KauecTBa paboThl AITOPUTMA B 3a]1a9ax
Kjaccu(UKAIMH U PErPECCHH.

3amanus 7-10

OIIK-10.2: Mcnonb3yer OCHOBHBIE METO]IbI
U TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUICKTa
JUTS pEIICHUS TUTIOBBIX 3a/1a4

OOyJarontuiics 3HAET:

- OCHOBHbIE METOJBI MAIIMHHOTO OO0YYeHHs, MPOLECCHl U
CepBUCHI IO 00pabOTKe JTaHHBIX M BBHIPAOOTKE pEIICHUH B
o0nacTy NpoQecCHOHATBHOHN NeATeNbHOCTH;

- KOMIUIEKC TE€XHOJOTMYECKUX PEIICHUN, UMUTUPYIOLIUMA
KOTHUTHBHbIE (DYHKIIMM YENOBEKAa M MO3BOJLIIOIIUI IpH
BBIIIOJIHEHUM 33144 JOCTUTaTh PE3YJIbTaThl, COIOCTABUMBIE
C  pe3ysibTaTaMd  UHTEIJIEKTYyaJbHOM  JIE€ATEIbHOCTU
4eJIOBEKa;

Bompocer (Nell -

Ne20)

OOyugaronmiics ymeeT:

- arperupoBath, (uIBTpPOBaTh, HACTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KJ1accu(UIpoBaTs,
BU3yaJIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PEIICHUH C
WCIIOJIb30BAaHUEM S3BIKOB BBICOKOTO YPOBHS JJISI PELICHHS
Hay4HO-TEXHHUYECKHX 33/1a4 B 00J1acTi podeccnoHaIbHOM
JIeSITeJIbHOCTH; HaBBIKAMH HANMCaHWs HEHPOHHBIX ceTel
JUISl pELICHUS] HAYYHO-TEXHUUECKHX 3a/1a4 B 00J1aCTH CBOCH
npodeccnoHamTbLHOM AesITeIbHOCTH;

- HaBbIKAMH OOYYEHHS] MOJENM C HCIIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

3amanus (Ne21 -

Ne25)

OOyyaronuiics BJiajieer:

3amarus (Ne 1- Nel0)




- HaBBIKAMHU HAIMUCAHUS HEHPOHHBIX CETEH Ui pEIICHUS
HAyYHO-TEXHMYECCKMX  3ama4y B o0macT  CBOeW
PO eCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMH OOYYCHHS MOJCIH C HCIIOJIb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:

1) cobecenoBanue;

2) BeimonHeHue 3aganuii B OMMOC yHuBepcuTera.

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

2.1. TunoBble BONPOCHI (TeCTOBBIE 3aaHUs) 1JIs1 OLIEHKH 3HAHHEBOI0 00Pa30BaTe/IbLHOIO pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yabTAaT:

KO,Z[ 1 HANMCHOBAHNE NWHAUKATOpa
JOCTHXKCHH KOMIICTCHIIMA

O0pa3oBaTeNbHBIN pe3yNbTaT

VYK-1.3: BripabaTbIBaeT CTpaTETruio

OOy4Jaronuiics 3HaeT:

MarmuaHoe 00yueHHe —

JaHHBIX

3aganue 2

3aganue 5

,I[eﬁCTBPIﬁ JJIA peH.IeHI/Iﬂ - K}'IaCCVId)MKaLI,MIO 3a4a4, pewaembiX meToaaMn UCKYCCTBEHHOTO UHTENNEKTa,
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJ‘ILSYSI -MeTPUKUN OUEHKHN KayeCTBa mogenen n anroputmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

a) crenuaIM3UpOBaHHOE MPOTPAMMHOE peleHue (HIn HAbop PEIICHHI), KOTOPOe BKIIOYAeT B ce0sl BCe HHCTPYMEHTHI ISt
U3BJICUCHHSI 3aKOHOMEPHOCTEH U3 CHIPBIX JAHHBIX

b) osra rpynnuposka 00bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Habop JaHHBIX, KaX/as 3aIMICh KOTOPOTO MPECTABIsAeT cO00H yaeOHbIi IprMep, COMepIKaIHil 3a1aHHBIIT BXOJHOU HAGOP
JIaHHBIX, U COOTBETCTBYIOLINI €My NPaBUIBHBIA BBIXOJHON pe3yIbTaT

d) mnonpaszmeneHNe UCKYCCTBEHHOI'O MHTEIUICKTA M3YYArOIMIT METOIBI MOCTPOCHHUS ANTOPHTMOB, CIIOCOOHBIX 00ydyaThCs Ha

Cpeu npeIoKEHHBIX 3aa4 MAITHHHOTO O0YUEHHMS YKAKUTE 33144l PErPECCHI
a) Ilouck HEraTMBHBIX OT3BIBOB Ha (DPUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢bunbTpanuu cama
c) Tlpezackasanue cpoka OKyMaeMOCTH MPOEKTA
d) TIIpeackazaHue pIHOYHOU CTOMMOCTH KBAPTHPHI
e) Tlouck MOLIEHHMYECKUX TPAH3AKIIU

3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

Kakwue u3 nepeunciieHHBIX KOMaH] BepHYT AaHHbIe 111 Poccnu 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")]

OTMeThTe BEpHBIC YTBEPKICHHUsI 00 alropuT™Me ciaydaiHoro sieca - Random Forest

! TlpuBossaTcs TUMOBBIE BOMPOCH M 3ananHus. OUEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [ TPOBEIEHUS ATTECTAIIMOHHOIO
MEpOIPHUATHS, XpPaHIATCs Ha Kadeape B JOCTATOYHOM JUISl TIPOBEAEHUS OLIEHOYHBIX MPOLEAYp KoJMuecTBe BapuaHTOB. OneHOYHbIC
CpEICTBa MOJUIeKAT AKTyaJM3ald{d C Y4eTOM Da3BHTHSA HayKu, oOpa3oBaHUS, KyJIbTYpPbI, SKOHOMHKH, TEXHUKH, TEXHOJOTHH MU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CPeAr 00yJaromnuXcs YHUBEPCUTETA
HECYT 3aBexyromuii kapeapoil 1 mpenogaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.




a) UroroBbIM mpeacKa3saHHEM MO/ICNH SBJISCTCS MPeACKa3aHHe CIy4alHoOro AepeBa

b) Tlapamerpsl ast kaxxaoro aepesa (ri1yOHHA, MUHUMAIbHOE YHCIIO 0OPA3IOB B JIUCTE H T.[.) BEIOHPAIOTCS CITy4aitHO
c) Kaxnmoe nepeBo B jecy mojydyaet Ciy4aiHbli moJHa00p AaHHBIX

d) Uwcno nepeBbeB B Jiecy BBIOMpPACTCS CAydaiHbIM 00pa3oM

e) IlpeackasaHue MOIeNH - yCpeIHEHHBIC MPEACKA3aHHS ICPCBbEB

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

3aganue 8
OTMeThTe BEpHBIC YTBEPHKICHNUS O BIUSHUH TapaMETPOB PELIAIOIIETO IePEBhs Ha epeoOydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
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 mMeHblue 3HaUeHHE MapameTpa max_leaf nodes, TeM MeHbIIIe TCHACHIHUS K TIEPEOOYUCHHUIO

3aganue 9

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

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSIX PELICHHUH.
a) ueM MeHbIIle CBOWCTBO gini, TEM OJHOPOIHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini ompesenseTcs TOMBKO IS TIUCTHEB, HO HE IS Y3II0B
C) CBOWCTBO samples yKka3pIBaeT HA KOJIHMYECTBO IPHMEPOB B y3IIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJMHAKOBBIC 3HAYCHHS

OIIK-10.2: Ucnonp3yer ocHOBHBIE | OOy4arommuiics 3HaeT:

MCTO/bI n TCXHOJIOTHH | - OCHOBHBIC METOJIbI MAllIMHHOT'O O6y‘ICHI/I${, IIPpOUECChl U CEPBUCHI 11O 06pa6OTK€ JaHHBIX U
HMCKYCCTBCHHOI'O MHTCJUICKTA JJIA Bpra6OTKG peI.HeHI/Iﬁ B o0yact HpO(i)eCCI/IOHaJILHOﬁ JACATCIIBbHOCTH,
pCLICHUs 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
pe3yibTaTaMu HHTeHHeKTyaHBHOﬁ JCATCIBbHOCTH YCJIOBCKA,

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIy4aifHOM Jiece
a) uem GoJbIIe IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHuUSI
b) Bpems HacTpoiiKK 1 PabOTHI CIYYAWHOTO Jieca YBEIUIUBACTCS MIPOMOPIHOHAIBLHO KOIHYECTBY JAEBEPEB B JIECy.
C) ChydaiiHbIi Jlec IPUMEHUM JUTSL PEIICHHS 3aa9 PErPecCru
d) chyuaiiHbIif Jlec TPUMEHNM JIJISL PEIICHHS 3a1a4 KIacCupUKAIIMA

Banmanue 12
OTMeThTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxogut ay4inyro KOMOHHALIUIO TAPAMETPOB IS IepeBa peLICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nyduryr0 KOMOHHALMIO HapaMeTpoB Ul JepeBa, M3 TeX 3HAUCHUH MapamMeTpoB, 4TO ObUIH
nepeansbl
d) RandomizedSearchCV naer Gojee TouHoe npesckazanue, yem GridSearchCV

3amanwne 13
Bri6epure u3 cimcka 3a7auu KiIaccuPpUKaIuu:
a) pasnenuTh 1o Gororpadyu KUBOTHBIX HA KOIIEK U COOaK
b) npenckazath cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPam




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

3ananue 14
OTMeTbTe BEPHBIE YTBEPKACHH
a) B kadecTBe nepeMeHHBIX s 00y9IeHMUsI AePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATCTOPHAIIbHBIC
MPU3HAKA
b) epeBsst pemieHuit MOTyT peraTs 3a1a4y KIacCU(YUKALIMHU C IPOM3BOIBHBIM YHCIOM KIaCCOB
€) UYewm meHsIme 3HadeHne min_samples_leaf Tem TouHee OyayT MpeacKkazaHUs Ha TPCHHPOBOTHOMN 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, 10 KOTOPOI HACTPAMBAIOTCS ONITUMANILHBIE TAPAMETPHI JIepeBa
b) Bsibopka, Mo KOTOPOI OIIEHUBAETCS KAUECTBO MOJIYUEHHOTO JepeBa PEIICHHU
€) Bribopka, 0 KOTOPOIi OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEITH U3 MHOYKECTBA MOJIEIICH
d) MHOXeCTBO IENEeBbIX 3HAYCHHIA U TAHHOTO Habopa JaHHBIX

3amanune 16
IIpu oOyueHNE HEKOTOPOIT MOAEIH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE e KauecTBa Ha TECTOBOW BHIOOPKE, IMOTydeHa OoJbImast
pa3HHIA MKy 3HAUCHHUSIMHA METPHK Ha TPEHUPOBOYHOM M TECTOBOH BHIOOPKaX. O YeM 3TO MOKET FOBOPUTH?

a) Mogens nepeodydyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBHIOOPKE CHIBHO OTIMYACTCS OT paclpe/eeHus B TPEHUPOBOYHON

€) Mogaenp Hemo00yUYeHA

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[1:5,[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)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBITh HCIIOJIb30BaHA CTyNEHYaTast (YHKIHS aKTHBALMN?
a) Ompenenuth K CbeJOOHBIM HITH HECHETOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UPHC?
C) Pa3nmenuTh TEKCTHI Ha HEHTPAIbHBIC, HETATHBHBIC U MOJOKHUTEIbHBIC.
d) TIlpenckasars pa3mep 3apabOTHOM MIATHI CHELMATINCTA O ONPEACTCHHBIM TapaMeTpam.
e) PasnmenuTh M300pakeHUs HA COAEPIKAIIIE U HE COICPIKAIINE OTKPBITHIH OTOHb.

Bamanune 20
Kakoe 3HaueHne MOXKeT UMETh B3BEIIEHHAsi CyMMa BXOJIOB HEHpOHa (10 UCTIOJIb30BaHHSI aKTHBAIIMOHHO (yHKIMH)
a) [-11]

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

2.2. TunoBble 3aJaHUA VISl OLIEHKHA HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJibTaTa

[TpoBepsiemblii 00pazoBaTENbHBIN pPe3yabTaT:

Kon n HanmeHoBaHue
HWHJIMKaTOpa JOCTHKEHUS OO6pazoBarenbHBIN pe3yabTaT
KOMIICTCHIINN
OIIK-10.2: Vcionp3yer OO0yyaronuiicst ymeer:
OCHOBHBIE METOJIbI M TEXHOJIOTUH | - arperupoBaTh, (PUIBTPOBATH, HACTPANBATDH BecCa, BEIOMPATh KIACCH(PHUKATOPHL,
KJIaCCU(UITMPOBATh, BU3YAIIM3UPOBATH JAHHBIE, CTPOUTD JEPEBbhsI PEIICHUN C




HNCKYCCTBCHHOI'O MHTCJUICKTA IJIA HCIOJIb30BAHUCM A3BIKOB BBICOKOT'O YPOBHS [JI PCHICHUS HAYYHO-TCXHUYCCKUX 3a1a4 B
peUICHMS TUIIOBBLIX 3a4a4 obactu HpO(i)CCCHOHaHLHOfI JCATCIBHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (uanpumep, lab2 tiuzhna.ipynb), nomxmounte
6ubamoTexkn numpy u pandas u npoutuTe naHHble U3 daiia StudentsPerformance.csv B naradpeiim sp.

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHMYHMH AaTadpeliMa Sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomp3ys wuHTepdeHC i TMOATOHKHA PETPECCHOHHBIX MOJAEICH K YCIOBHBIM
MOAMHOXKECTBaM HabOpa TaHHBIX BBIBEANUTE Ipapk yCIIEeBaeMOCTH 110 MAaTEMATHKE U YTCHUIO C Pa3IEiICHHEM I10 MOTy.

3amanue 22

3arpys3ure Moaynm 6ubnroTek numpay 1 matplotlib, a Taxoxe moxymu 6udarotexu Scikit-learn, HeoOXoaMMBIE T paOOTHI € IPEBOM
peurenuii. U3 sklearn.datasets parpysure TectoBblii Habop iris. M3yunrte cTpyKTYypy MOIy4eHHOro Habopa maHHbIX. B Habope 150
9K3eMILIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa yalenucTUKa B CM; IIMPUHA YalIeJIMCTHKA B CM; JUTMHA JIeTIECTKa B CM; LIIMPHHA JIEIecTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISET PELINTH 33/auy KiaccU(HKalMM, OTHECEHHsS PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.JI. K OTHOMY M3 Tpex KiaccoB. Co3naiite nemoHcTparuBHbli Decision Tree kiaccugukarop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 6ubmmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXKecTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJNB3yHTe MeTon train test split. OToOpasure NOIy4eHHOE IEPEBO DPEIICHHH TpadUuecKH,
ucrnons3yiite Metox plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop u3 1797 pyKONHMCHBIX M300paKeHUH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpeIcTaBlieHa MACCUBOM 13 64 3HAUCHHHA I[BETA JJIS KaXKIOH SUCHKN M300pasKeHIHS.
OOyumnTe epeBo PeLICHUH U MOJIyYuTe MpeACcKa3aHue Ha TeCTOBOI BeIOOpKe. Busyanusupyiite npenckasanue, yKaKute TOYHOCTb
JUIS TIOJTy9dEHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop mannbix boston mpejcrariseT co0oii cioBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
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 kaxmoii ctpouke 13 uncioBrIx 3HaueHMA. Bama 3amada HaiiTh onmucanne Kakaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITY HACEICHUSI.

[octpoiite AepeBO pelicHHU, MPEACKA3hIBAIOIIEEe CTOMMOCTD JKWIbs MO0 UMCIOINUMCS NaHHBIM. OOpaTHTEe BHUMaHUE, CTOMMOCTh
JKHITBS - BEJIMUMHA HETIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{is mpeackasanus 3HAYCHUS
1eseBoit (yHKIIMK HYKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

IlepebepuTe BCe IepeBbs HA JaHHBIX boston Mo CASIYIONIUM MapaMeTpam:

MaKCUMaJbHasg ITyOuHa - T 2 10 15 ypoBHeit

MUHHMMAJIBHOE YHCII0 TIPo0 A7 paszaeneHus - ot 2 o 10

MHUHHMAJIBHOE YHCII0 TIpo0 B mucte - oT 1 1o 10

OT00pasuTe TydIIue mapaMeTpsl U JIydlee 1epeBo.

3ananue 25.

3arpy3uTe BCTpOCHHBII Habop boston.

Wzyante ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mogens RandomForestClassifier ¢ 15 mepeBbsMu U MaKCHMalbHON
riyOuHOM paBHOM 5 ypoBHsaM st qanubix digits_load().

OO0yuuTe MONy4eHHYIO MOIeb. BrimonHuTe npeackazanue. [locunTaiite TOUHOCTH (Score) A jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa I JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3Ys, HalpHMep, aTpuOyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuaromuiics BJIajieeT:

CTpaTeruro ﬂeﬁCTBHﬁ JJIL - HABBIKAMHU HAaIIMCAaHHUA HeﬁpOHHBIX ceTen 1A peUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pellieHus OPUKIAAHBIX  3a1a4, | obxacTu cBoel mpodeccroHaNbHOMN e TeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMHM OOY4YEHHSI MOJIENM C WCIIOJIb30BAaHHMEM HHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKAMH OLICHKH KauecTBa pabOThI aJIrOpUTMa B 33/1a4aX KIacCH(DUKAILIMU U PErPECCHH.
OIIK-2.3: Hcnonb3yeT OCHOBHEIE
METOBI 17§ TEXHOJIOTHH
HCKYCCTBEHHOTO WHTEIUIEKTA JUISA
penIeHns THIOBBIX 3a/1a4

1. WUcnonbsyinte dain StudentsPerformance.csv. BbiBeaute CTPOKM C AaHHbIMM OOY4YatOWMXCA, KOTOPbIE HE MPOXoAUaU
noArotoBuTesibHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
60nbLlie 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys meton Implot() BbiBeanTe rpadmKk ycnesaemoctu no
MaTeMaTUKE W YTEHUIO C pa3gesieHnem no nony.




2. MWcnonb3yiite dpann StudentsPerformance.csv. BbiBeguTe CTPOKKU € AaHHbIMM 0by4atowmxca, HabpaBLIMX B CyMMme 3a TpU
TecTa 6osblwe 250 6annos. Umnoptupyinte bubanoTeky Seaborn. MNoKaxuTe Ha rpaduke cpegHnin 6ann No matemaTtmke
ONA AeByLEK U IOHOLWeEN B 3aBUCUMOCTM OT YPOBHSA 06ydYeHus.

3. OnpefenuTte, K KAKOMy U3 TpexX BMAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpaM: AJIMHA YallenncTrKa,
LWMPMHA YaLLeNNCTUKa, A/IMHA NIeNecTKa U LWMPKUHa enecTKa. 3arpysute mogyavm 6ubnmortek numpay u matplotlib, a Takxe
Mmoaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO peLleHWid Co cneayoWwuMm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC/10 06BbEKTOB B ncTe - 4. OTOO6pa3nTe Noy4EHHOE AEPEBO PELLUEHUI rpadrUecKm, UCNOb3YTE METOZ,
plot_tree. BbinonHUTe NpeAcKa3aHne OTHOCUTE/IbHO KAaCcCoB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. OnpepennTe, K KAaKOMY U3 TPEX BUAO0B MPUHALNENKUT MPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YallenncTmKa,
LWMPMHA YaLIeNNCTUKa, A/IMHA NIeNecTKa U LWMPKMHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3ganiTe AepeBO peLeHU Co CNeayoWMMN NapameTpaMm: MakCMMaibHOe KOJIMYeCcTBO Y3108 - 3,
MWHMMaNbHOE YMCO OOBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEPEBO pelleHul rpaduyecki,
ncnonb3ynte metog plot_tree. BbinonHUTe NpeacKasaHMe OTHOCUTEIbHO KAAaccoB, K KOTOPbIM NPUHAANENKAT AaHHbIe U3
TECTOBOM BbIOGOPKM.

5. Onpeaenute, K KaKOMy U3 Tpex BMAOB NPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YalleNncTrKa,
LWMPMHA YaLLeNINCTUKa, A/IMHA IeNecTKa U LWMPKUHa enecTKa. 3arpysute moayavm 6ubnmortek numpay u matplotlib, a Takxe
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHuin. M3 sklearn.datasets 3arpysute
TecToBbli Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier c 10 gepeBbamMmU. BbinoNHUTE NpeacKkasaHue
OTHOCUTENIbHO K/1IAacCOB, K KOTOPbIM MpUHAg/exaT AaHHble U3 TecToBoM BbI6OpPKW. MocumTaliTe TOYHOCTb (score) gna
nosly4eHHoU moaenu.

6. 3arpysuTte mopynu 6ubavotek numpay v matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTbl ¢ gpesom peweHnit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3pganTte M obyuynte Mogenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepesBbes - 7. BbinonHUTe npeackasaHne OTHOCUTENbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NOSyYEeHHON Mmogenu.

7. WmnopTupyiTe Habop aaHHbix load_digits, cogeprkawmin 1797 n3obpaskeHuin pyKONUCHbIX uudp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHMPOBOUHbIMA U TECTOBLIN B Nponopumm 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHWUTE NpeacKkasaHmne u
OLEeHWTE ero Ka4yecTso.

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

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

9. Hanuwwute Knacc Neuron, BbIMOAHAKOWMIA GYHKLUMM MCKYCCTBEHHOrO HEMpOHa, Ha BXOA AOJHbl MOAaBaTbCA Beca,

CMEeLLEHWNE, U 3HAYEHUs BXOA0B HEMPOHa. B KauecTBe GyHKLMM aKTUBALMM UCNONB3YIATE CUTMOUAY:
A= 14+e*
10. Hanuwwute knacc Neuron, BbINOAHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AOJ/KHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHMA BXOAO0B HeMpPOHA. B KauecTse GyHKLMM aKTUBALMM UCNONb3YNTE TMNep bOANYECKUI TaHTEeHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB /sl NOATOTOBKH 00y4AKOIIUXCH K MPOMEKYTOUYHOMH aTTeCTAMI
1. MHUckycctBennblit uaTemiekt. OcHoBHbBIE IoHATHS U
2. MammHHOE 00yYeHueE.
3. T'mybGoxoe oOyuenue.
4. OOyucHHE C YIUTEIIEM U Oe3 YUUTEIIS.
5.  OcCHOBHEBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00PadOTKA TaHHBIX.
6. MeTononornyeckue NPUHIIMITEl AHATU3bI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHAITN3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Bwusyanuzauus JaHHBIX.
10. Busyanu3zauus naHsHsix B Phyton.
11. Busyanmmzanus B Pandas.
12. Bubmmoreku Seaborn u Matplotlib
13. Pemraromniie qepeBbsi: OCHOBHBIC OHSITHS.
14. 3anmava kraccupUKaIHH.
15. Jlepesbs penienuii. OCHOBHBIE TapaMeTpHI AepeBa.
16. [epeBo pemieHUi B 3aJa9d PErPECCHU.
17. Merox OimkaiInX coOCenen.




18. Konuemnmus ciryyaifHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3LOB.
20. Ycpennenue nporHo3oB.

21. TIpoGnema nepeoOydeHUs.

22. Twumsl onmOoK: true negative, false positive.

23. Mertpuku kadecTBa Mmojenn: Precision, Recall, F1 score.
24, Tectuposanue ROC AUC.

25. HetipoHHbIe ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DyHKIHUW aKTHBALUU HEHpOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. pobGneHue 1miara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4ecKuil rpaJlueHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpmHocnoHAs MOIEND.

36. CmepTouyHbIC HEHPOHHEIEC CETH.

37. CBEpTOUHBII CIOH, CIIOH MOABBIOOPKH, TIOTHOCBS3HEIH CIIOM.
38. LleneBas ¢pyHKUHS.

39. 3anmaum pacnosHaBaHus 00pa30OB.

40. Knaccudukarus oObeKTOB.

41. Tlouck u300paxkeHus 1Mo oopasiry.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepU OLeHUBAHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI NPH NPOBeIeHNH NPOMEKYTOYHOMH aTTecTAluN

KpnTepIm (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 O0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3agaHui

- OLCHKAa «OTJIMYHO» BBICTABISCTCS OOYYAIOIIEMYCs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bpEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKa «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOy4aroleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 06111er0 00BEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKa «HEeYy10BJIeTBOPHUTEIbHO» BBICTABISAETCS OOy4aroIeMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popMupoBaHusi OIICHOK 1O pe3y/JbTATAM BBINOJHEHUS 3aJaHUH

«OTJIHYHO» — CTaBUTCS 32 pabOTy, BHITIOJIHEHHYIO MOJHOCTBIO 0€3 OMMOOK U HEJ0YETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHINOJIHEHHYIO MMOJHOCTBIO, HO MPU HAIWYMU B HEll He Oosee OmHOU
HerpyOoil omiOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y/10BJI€TBOPUTEJIBbHO» — CTaBUTCA 32 PabOTY, €cii 00y4aroUIHiicsl TPaBHIBLHO BBIIOIHUI HE MeHee 2/3
BCei paboThl WM JOIMYCTUI HEe OoJiee OJTHOM TpyOoi OIMMOKM U JBYX HEJIOYETOB, HE Ooyiee OHOM TpyOoit u
oJIHOH Herpy0oii omunbOku, He OoJiee Tpex HerpyObIX OUIMOOK, OTHOM HErpyOol OMMOKY U JBYX HEJJOYETOB.

«HeynoB/ieTBOPUTEIBHO» — CTAaBUTCS 33 pabOTy, €CIIM YUCIO OMIMOOK M HEJIOUETOB MPEBHICUIO HOPMY
TSl OLIEHKHU «yJIOBJICTBOPUTEIHHO» WM NIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bceit paboThI.

Buowl owubok:

- 2pyoOble OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKU: HeMOYHOCU YOPMYTUPOBOK, OnpedeieHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HePaYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbIE NOZPEULHOCU 8 YOPMYIUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHU.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€Ty

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZelIOB IPOrPaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QYHIAMEHTAJIBHBIX HpOoOJIeM; MPHOOpen HEeoOXOAMMBIE YMEHHS W HaBBIKM, OCBOMII
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHMS MTOJTyYSHHbIX 3HaHU, HE TOMYCTUIT (PaKTHUYECKUX OIIMOOK MPH OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIycKas JIMIIb



HE3HAYMUTEJIbHbIEC HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHSI 1 HEKOTOPBIE HETOYHOCTH.

«He3auTeH0» — BBHICTABIISICTCSI B TOM CIIy4ae, KOTJia CTyJACHT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeNiOB MPOTrpaMMbl U3Yy4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro cJ1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHATUTUYECKOMY MBIIIJICHHIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HAaBBIKH, TOIMYIIEHBI TPyObIe
omMOKY M HE3HAaHWE TEPMHUHOJIOTMHM, OTKa3 OTBEYATh HA JOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTYHYEHHUS ITOJI0KUTEITLHOM OIICHKH.
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