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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 KOMIIETECHIIMH.

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



1. llogcHuTEILHAA 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.

®DopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4ért, 7 cemectp. 3P0 3auet 5 Kypc

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

Kox mannkaTopa qOCTIDKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

VYK-1: CriocoOeH oCyIIecTBIATh KpUTHYECKUI aHaIM3 TPOOJIEMHBIX CUTYalli 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 U PelIaTh HAYYHO-TEXHUICCKHE 3a1a9H B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

OIIK-10.2: Ucnons3yeT
OCHOBHBIC METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O HHTEIUICKTA JUIs
pEIICHHUS THIIOBBIX 3a1a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMHU pe3yJIbTaTaMHU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon v HanMeHOBaHUE HHANKATOPA O1eHoYHBIE
PesynbraTel 00y4eHuUs IO TUCIUTIIIHE
JIOCTHIKEHUS KOMIIETEHIIHH MaTepHAIIbI
YK-1.3: BripabatbiBaeT ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PCIICHIS NPUKITANHBIX 337189, | - knaccudmkaumio 3aay, pelaemblx MeToamm uckyccteeHHoro | Bompocs! (Nel -
UCIIONb3ys TEXHOINOTMH MCKYCCTBEHHOIO | pprennexTa; Nel0)

HUHTCJIJICKTa

-METPUKN OLUEHKUN KaveCTBa Mop,eneﬁ M anropnuTtmos,;

OOyyaronmiics ymeer:

BbI6paTb NOAXOAALLYI0 METPUKY ANA OLEHKM KayecTBa MOLENN U
anroputma.

3amanus 7-10

OOyJaroniuiicsi Biaajgeer:

HaBblKaMM OLLEHKM KadecTBa paboTbl anroputma B 3ajadax
KnaccuduKaummn n perpeccum.

Bananus 7-10

OIIK-10.2: Mcnoap3yeT OCHOBHBIC METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUTSL PEIIICHHUST TUTTOBBIX 3314

OOyyaronuiics 3HaeT:

- OCHOBHBIE METOJIbl MAIIMHHOTO O00y4YeHMs, MPOIECCHl U
CEpBUCHI IO 00pabOTKe MAHHBIX U BHIPAaOOTKE pelICHUH B
o0nacTy NpoQeccCuoHaIbHOH NesTeNbHOCTH;

- KOMIUIEKC TEXHOJIOTHYECKUX PELICHHH, NMUTHPYIOIINHA
KOTHUTHBHBIE (YHKIMH YeJOBEKa W MO3BOJIIOMIUI TpHU
BBINOJIHEHUH 3324 JOCTUraTh Pe3yNbTaThl, CONOCTaBUMBIE
C  pe3ylbTaTaMU  HUHTEIJIEKTYalbHOM  JEsITEIbHOCTH
4eJI0BEKa;

Bomnpocsl
Ne20)

(Nell -

OO0yJaroumiicss yMmeer:

- arperupoBarb, (UIBTpPOBaTh, HacTpauBaTh Beca,
BBIOMpATH KJ1acCH(UKATOPHI, KJIacCHU(HUIPOBATH,
BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUI C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJIsI PELICHHS
HayYHO-TEXHUYECKHX 3aJ7a4d B 00IaCTH MpodecCHOHATBHON
JIeITeIbHOCTH; HaBbIKAMHM HANHMCaHWs HEHPOHHBIX ceTel
JUTS peIIeHHUs] HayYHO-TEeXHUYECKHX 3a/1a4 B 00J1acTH CBOEH
npodeccrHoHAIBHO e TeIbHOCTH;

- HaBbIKAMH OOYy4YEeHHS MOJAENH C HCIIOJIb30BaHUEM
WHCTPYMEHTOB MCKYCCTBEHHOTO MHTEIUIEKTA.

3amanus
Ne25)

(Ne21 -

OOyyaronuics BJiageer:

Samanus (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.

[TpomexyTouHast aTTecTanus (IK3aMeH) IPOBOJAUTCS B OJTHOM U3 clieAyronux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/IaHUii;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieyromux Gopm:
1) cobecenoBanue;
2) BeinonHenue 3aganuit B OMMOC ynuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI 11 OLIEeHKH 3HAHMII, yMeHHUI1, HABLIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapaKTePU3yOINX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEeH N i

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 33)13HI/IH) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjbTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOpA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBareNbHbII pe3ysbTaT

VYK-1.3: BrpabateiBaet crpateruto | OOydarommiics 3HAET:

€)

JercTBUi JUTst PELICHUSI | - KNaccUdMKaLMIO 33434, PELIaeMbIX METOAIMM UCKYCCTBEHHOTO WHTE//IEKTa;
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJILSYSI -MeTPUKUN OUEHKUN KayeCTBa MOAe}'IeVI 1N anropnuTmos;
TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa
3amanue 1
MarmuaHoe 00yueHHe —
a) crenuaIu3UpOBAaHHOE MPOrPAMMHOE pelreHue (Hid Habop PelIeHH i), KOTOpOe BKITIOYAET B ce0st Bce MHCTPYMEHTHI IS
W3BJICUYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynnuposka 00bexToB (HabmoneHuii, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaX/Iasl 3a[KCh KOTOPOTO MPEACTABISACT CO00H ydaeOHbIH MprMep, COAePIKAIIN 3aIaHHbIA BXOJHOH HAOOP
JTAaHHBIX, H COOTBETCTBYIOIINI eMy NMPaBUIBHBIA BEIXOJHON pe3ylbTaT
d) mnoapaszieneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YUYAION[Mi METOJbI MOCTPOSHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JTAaHHBIX
3aganue 2
Cpenu npeIoKeHHBIX 3314 MAIIMHHOTO O0YUeHHUS YKQXKUTE 33/1a41 PErpeccun
a) Tlowck HEeraTUBHBIX OT3BIBOB Ha (DHIIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢unbpTpanuu cama
¢) Tlpezackasanue cpoka OKyMaeMOCTH MPOEKTA
d) IIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Tlouck MOIIEHHMYECKUX TPAH3AKIIU
3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3anmanve 4
Kakwe u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 Poccnn 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"")

res[res.country == "Russia" | res.country == "Zimbabwe"]

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OIIEHOYHEIC
CpEICTBa MOJUIEKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciydaiHoro yeca - Random Forest
a) UroroBbIM mpeAcKa3aHHEM MOJIENH SBJISICTCS MPEeACKa3aHue CIy4aHoOro JAepeBa
b) TlapameTpsl st Kakmoro aepeBa (ITyOHHA, MUHIMATIBHOE YHCIIO0 0OPAa3IoB B JINCTE U T.1I.) BLIOUPAIOTCS CITyIaitHo
€) Kaxmoe nepeso B jecy mojydaer Ciy9daifHbli MoqHA00p JaHHBIX
d) UYwmcio mepeBbeB B Jiecy BEIOMpPACTCS CIyYaiHBIM 00pa3om
e) TlpezckasaHue MOIEIH - YCPETHEHHBIC IPEACKA3aHHs IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHMMAJILHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBe9aeT 32 MUHUMAaJIbHOE YUCIIO 00Pa3IoB B Y3JI€ IS pa3IeIICHIS?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeTbTe BEpPHBIC YTBEP)KACHUS O BIMSHHUYU MapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHIHUS K TIEPEOOyUCHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHSA K IEPEOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaUeHUE MapameTpa max leaf nodes, TeM MeHbIIe TSHICHINS K HepeOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJIS MPEICKA3aHUs pa3Mepa 0JJ00PEHHOI0 KPeIuTa 10 3aIaHHBIM mapamMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MEeHbIlie CBOUCTBO gini, TeM OJJHOPO/IHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapamertp gini, BO BCEX JIMCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OI1K-10.2: Ucnonp3yer ocHOBHBIE | OOy4arommuiics 3HaeT:

METObI A TEXHOJIOTUH | - OCHOBHBIC METOJIBI MAIIMHHOTO O0YYEHHs, IPOIECCHl H CEPBUCHI MO0 00pabOTKe JaHHBIX U
UCKYCCTBEHHOT'O MHTEJUICKTa I | BeIpaOOTKE perieHuil B 001acTh Mpo(heccnonanbHOM AeaTeIbHOCTH,;
pCHICHUS TUIIOBBIX 3a/1a4 - KOMITJIEKC TeXHOJIOTHYECKUX PEIICHUH, IMUTHPYIONUNI KOTHUTUBHBIE ()YHKIINH YEJIOBEKA U

H()TSBOJ'[F[}OLIJ,I/II\/‘I OprU BBINOJIHEHUU 3adad JAO0CTUraTb PpeE3yJIbTaThbl, COIIOCTABUMBIC C
pe3yjibTaTaMu I/IHTCHHCKTyaHbH()ﬁ JCATCIBbHOCTH YCJIOBCKA,

Bamanme 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece
a) dem OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITy4aliHOTO Jieca YBEINYUBACTCS MPOMOPLUHOHAIBLHO KOJTHIECTBY JEBEPEB B JieCy.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KIacCupHUKaIuu

3ananue 12
OTMeThTe BepHBIE YTBEP)KICHHS
a) RandomizedSearchCV Haxogut ny4inyr0 KOMOWHALIMIO TAPAMETPOB IS JEPEBa PEIIEHHM
b) RandomizedSearchCV paGoraer Grictpee, yem GridSearchCV
€) GridSearchCV HaxomuT Jydliyr0 KOMOHHAIMIO IIapaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHWH MapaMeTpoB, YTO ObLIH
nepeaansl
d) RandomizedSearchCV naer Gosiee TouHoe mpezckasanue, yeM GridSearchCV




3aganue 13
BeiOepure U3 crmcka 3a1a4u KiacCHOUKaIUK:
a) paszgenutsb 1o GpoTorpaduu KUBOTHBIX Ha KOIIEK 1 COOAK
b) npeznckasaTh cTOMMOCTD KBAPTHPSI 110 3aaHHBIM ITApAMETPaM
C) paszenuth rpubbl Ha ChEeI0OHBIE U ATOBUTHIE
d) crpynmupoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIEC YTBEPKICHUS
a) B kavecTBe mepeMeHHBIX st 00y9IeHNUsI IePeBa MOTYT OBITh HCIIOJI30BAHbI KaK KOJINYECTBEHHBIC, TAK M KATCTOPHAIIBHBIC
NPU3HAKA
b) epeBbs periennit MOTYT peliaTh 3aaa4y KiacCHHKAMU ¢ TPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm meHnsblne 3HayeHue min_samples_leaf Tem TouHee OyayT mpeackasaHus Ha TPEHUPOBOYHON BBHIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ob6yuaromias Berbopka (X_text, y_test) ato —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPO# OIEHUBAETCS Ka4eCTBO TOMYIECHHOTO IepeBa peleHuit
C) BrIOOpKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIYUIICH MOJEIIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LeNeBbIX 3HAYCHUH I TAaHHOTO Habopa JaHHBIX

3amanue 16
[Tpu 0OyueHnn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIICHKE €€ KayecTBa Ha TECTOBOM BBIOOPKE, MOJTy4eHa OoJbIas
pa3HHIa MEKIY 3HAUCHHSIMA METPUK Ha TPEHHUPOBOYHOM U TECTOBOM BEIOOpKax. O 4eM 3TO MOYKET TOBOPUTH?

a) Mogenb nepeobyyeHa

b) Pacnpenenenne gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIPECICHHS B TPCHUPOBOYHOMN

€) Mogaenp Heo000yUYeHA

d) Mogeip uneanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeioxeHHbIX KOMOMHAIINI HE BHI30BYT OLIMOKY?
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 S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHA CTyNeHYaTass QYHKINS aKTHBALMN?
a) OmnpenenuThb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy U3 Tpex KiIaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TLIATHI CHEI[HAIMCTA IO OMPEICICHHBIM MapaMeTpam.
e) Pasgenuth n300paXkeHHs Ha COJEPIKAIIME U HE COJICPIKAIIUE OTKPHITHINA OrOHb.

3amanue 20
Kakoe 3HaueHIEe MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHpOHA (10 MCIIOIb30BaHUS aKTUBAIIMOHHOHN ()YHKITUH)
a) [-1.1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKH HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:




Kon 1 HaumeHoBaHue
HHIUKATOpa JOCTHIKEHHS O0pazoBartesbHbIA pe3ysbTaT
KOMIIETEHIIUU
OIIK-10.2: Vcnons3yet OOy4aronuiicss yMeeT:
OCHOBHBIE METO/IbI M TEXHOJIOTUH | - arperupoBaTh, (PUIHTPOBATH, HACTPANBATEH Beca, BRIOMPATh KIACCH(PHUKATOPHL,
HCKYCCTBEHHOTO UHTEIUIEKTA IS | KIacCU(UIMPOBATh, BU3yaIH3UPOBATh NaHHBIE, CTPOUTH JEPEBbS PEIICHHI C
peleHns THIOBEIX 3a1a4 HCIIOIb30BAHUEM SI3BIKOB BBICOKOI'O YPOBHS IJI PELICHUS HAYYHO-TEXHUYECKHUX 3a1a4 B
obnacTu nmpogecCHOHATIBHON AesTEIHHOCTH;

3aganue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama damunus>.ipyng (sanpumep, lab2 tiuzhna.ipynb), mogxmounte
6ubmmoTexkn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4aunTe pacnpeneneHne YUCIOBBIX BEIMYMH AaTadypeliMa Sp UCIOIIb3ys 0a30Bble METOIbI BU3yallM3aluy OnOIroTeku pandas.
WNmnoptupyiite Oubmmorexky Seaborn. Mcmomb3ys wuHTepdeiic amsi MONTOHKH PETPEeCCHOHHBIX MOJeNell K  yCIOBHBIM
HOAMHOXKECTBaM Habopa JaHHBIX BEIBEIUTE IpadUK yCIeBaeMOCTH 10 MaTEMAaTHKE U YTCHUIO C Pa3JieIeHHEM I10 MOITy.

3amanue 22

3arpys3ure Moaynu 6ubnrorek numpay 1 matplotlib, a Taxxe moxymu 6udarorexu Scikit-learn, HeoOxoauMBbIe IS pabOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBslii Ha0Op iris. M3y4aure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B HaGope 150
9K3eMILIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa yalencTUKa B CM; IMPHHA YalIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; LIIMPUHA JIeTIeCTKa B ¢M) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISIET PELINTH 33/auy KiacCH(HKAIMM, OTHECEHHsS PacTeHHs "MpUC" MCXOIs M3 IIUPUHEI
JICTIECTKOB, JIJIMHBI YalICTUCTUKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosnmaiite nemoncTpaTuBHbIi Decision Tree kinaccudukarop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHyro dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3yiTe MeTox train test split. OToOpasuTe mNoONydYeHHOE AEPEBO pELICHUIl rpauyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOoeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop w3 1797 pyKONMHUCHBIX M300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I Ka)XIOW STYCHKH M300paKCHUS.
OOyunTe nepeBO peUIeHUH U MOTyInTe MIPEACKa3aHe Ha TeCTOBOI BeIOOpKe. Busyammsupyiite npenckasanne, yKaKUTe€ TOYHOCTh
JULS TIOJTydEHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

HaGop mannbix boston npejcrasisieT co0oii coBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYET
MaCCHB CITFICKOB:

{'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 unciioBrIX 3HaUeHWA. Bama 3amada HaliTH ommucanne Kakaoro u3 Hux. Tak mepBoe 3HaueHue (6.3200e-03 wmu
0.00632) 310 ypOBEHb MPECTYMHOCTH Ha TYITy HACEICHUS.

IoctpoiiTe nepeBo pemieHwid, IpeacKa3bpIBAIOIIee CTOMMOCTD JKIIIbS [0 UMEIOIIUMCS TaHHBIM. O0paTuTe BHUMaHUE, CTOUMOCTH
JKHUITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{ist mpeackasanus 3HaYCHUS
1eNeBoii (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha IaHHBIX bOSton IO CIIEAYIOLUIUM TapaMeTpam:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHei

MUHHMMAJIBHOE YHCII0 P00 A7 paszaeneHus - oT 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpo0 B ucte - oT 1 10 10

OT00pasuTe TydIue mapaMeTpsl U JIydlee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpudyThl Kiaccugukaropa. Cosnaiite Mmonens RandomForestClassifier ¢ 15 nepeBbsMu M MakCUMaJIbHOU
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4CHHYIO MOJIeih. BrimoHNTe npeackazanue. [locauralite TOYHOCTH (score) ISt Jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IIapaMeTpa JUIS JEpPEeBBHEB PEIICHHH B CO3MaHHOM JieCy, HCIIONB3YS, HampuMmep, aTpuoyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommuiics BJIajieeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBIKAMH HAITMCAHUS HeﬁpOHHBIX ceTen 1A pEUHICHUSA HAYYHO-TCXHUYCCKHUX 3adad B
pelreHus  MPHMKIAAHBIX  33/1a4, | 00JacTH cBoeil Mpo(hecCHOHAILHON eI TebHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBbIKAMH OOY4YEHHSI MOJIENIM C HCIOJIb30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJICKTA.

-HaBBIKAMH OLICHKH KayecTBa pabOThl aJITOPUTMa B 33/1a4aX KIaCCU(PUKALIMN U PErPECCHH.
OIIK-10.2: Hcnons3syer
OCHOBHBIE METOJIbI M TEXHOJIOTHH
MCKYCCTBEHHOTO HMHTEJUIEKTa IS
pEIICHHUS THIIOBBIX 3a/1a4d




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BoiBeante CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noAroToBuTebHble Kypcbl (test_preparation_course == None), Ho Habpanu xota 6bl N0 ogHOMY M3 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.
OnpeaennTte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenCcT1Ka,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnumotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLLUEHU CO cneayoWwmMm napameTpammn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNONb3yNTe 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 LWMPUHa NenecTKa. 3arpysunte 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 CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMAIbHOE KOJIMYECTBO 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 BbIBOPKY.
OnpeaennTte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWennCcTMKa, AJIMHA IeNecTKa U LUMPUHaA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TeCToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosHUTe npeackasaHune
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6ubnmotek numpay u matplotlib, a Takxke moaynn 6ubnnotekn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesom peweHuit. U3 sklearn.datasets 3arpysute TecToBbii Habop iris. Co3gaitTe M 0byunuTe mopenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepesBbes - 7. BoinonHUTe npeackasaHne OTHOCUTEIbHO KaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOW BbIOOPKU. MocumnTaliTe TOUHOCTH (accuracy) gna NoayyeHHOW Moaenu.
UmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX CIOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHWTE ero KayecTso.
MmnopTtupyite 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 CIOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOTO. BbiNnoAHWUTE NpeacKasaHue v
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AO/KHbI MOAABATbCA Beca,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:

1

A=——
1+e™
Hanuwwute Knacc Neuron, BbiNOAHAOWMIN GYHKLMM UCKYCCTBEHHOTO HEWpPOHA, Ha BXOZA AO0/KHbl NOAABaTbCA 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 AJIsl NOATOTOBKH 00y4alOIIUXCs K POMEKYTOUYHOM 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

Pewaromiye nepeBbsi: OCHOBHBIEC MOHATHSA.




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. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

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 OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHUs 00pa3oB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. Meroauyeckue MaTepuaJbl, onpeaessiioiuye Npoueaypy U KpUuTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHMIA TPH MPOBeAEHUHU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun ¢popmMupoBanusi o1ieHOK 110 0TBETAM HA BONMPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

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

- OIIEHKA «XOPOII0» BBHICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJIMYECTBO MPABMIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot ob1ero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYaromIEMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —/5—60 % oT 00111ero o6bEmMa 3a1aHHBIX BOIIPOCOB,;

- OILICHKa «HEYI0BJIETBOPHUTEIbHO» BBICTABISIETCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi oleHOK 1O pe3yJibTaTaM BbINOJHEHHUSA 3aJaHUil

«OTIAMYHO» — CTAaBUTCSA 32 pabOTY, BHIITOJHEHHYIO MOJHOCTBIO 0€3 OMIMOOK 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 HerpyOolt omnOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OMIMOOK M HEAOYETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJICTBOPUTEIHLHOY WJTU TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buow owuboxk:

- epybvie owuUOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

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

- He0ouemvl: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOCPEUHOCU 8 YOPMYIUPOBKE
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
BOIMPOCHI MPAKTHUECKOTO MPUMEHEHHS ITOJTyYSeHHBIX 3HAaHUH, HE TOMYCTHI (PaKTHUECKUX OIIMOOK MpU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISIECTCS B TOM ClIydae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOT0 CJIa00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIBHOMY aHAJTUTUYCCKOMY MBIIUICHU IO, HMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUSA U HABBIKHU, OJOIIYIICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.
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