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Conepxxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA CPOPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA
[lens MpOMEXKYTOUHOW aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHBTaTOB OCBOCHUA

00pa3oBaTeNbHOM MPOrpaMMBl.

®DopMBbl TPOMEKYTOUHOW arTecTtanuu: 3a4éT, 7 cemecTp (ouHOe oOydeHue), 3a4eT 4 Kypc (3a0uHOE
oOyueHue)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCHMILIUHBI

KOL[ HHAWKATOpa JOCTHKCHUA
KO)I 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOMITETEHIINU
YK-1: CriocobeH ocymiecTBIATh KPUTHISCKUN aHaJH3 IPOOIIEMHBIX CUTYalluii Ha OCHOBE VYK-1.3: BripabateiBaet
CHCTEMHOT'0 TIOAX0/1a, BEIpAOaTHIBATE CTPATETHIO JEHCTBUI CTPATEruo AeUCTBUMN A

peUICHUA MPUKIIAAHBIX 3a4a4,
HCIOJIb3Yysd TEXHOJOTMn
HNCKYCCTBCHHOI'O MHTCJJICKTA

OIIK-10: CriocobeH ¢hopMyIHpoBaTh U peliaTh HAYYHO-TEXHUYECKHE 3a1a49u B o0mactu cBoeir | OITK-10.2: Mcnomnb3yet
npodeccroHaNbHOI AeSTeTbHOCTH OCHOBHBIC METO/IbI i TCXHOJOTHH
HUCKYCCTBEHHOTO MHTEIICKTA JIs
PEIICHUs TUIIOBBIX 32134

Pe3yabTaThl 00yueHus M0 JUCHHUIINHE,
COOTHEeCEHHbIE ¢ MJIAHUPYEMbIMHU pPe3yJIbTATAMHU 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Ko u HanmeHOBaHNE HHIUKATOPA O1eHOYHBIE
PesynbTarel 00yueHus O JUCIUILTHHE
JIOCTHIKEHHUS KOMIIETEHIIHH MaTepHAaIIbI
YK-1.3: BripabateiBaeT ctpareruto | OOyuaromuiics 3HaeT:
JEHCTBUH AJIs peIIeHUs MPUKIIAIHBIX 3a/1a4,
UCIIONb3Ysl TEXHOJNOTMM HMCKYCCTBEHHOTO | -  KiacCM(UKalMIO  3a/4ad, pemaeMblx  MeToxamu | Bompocst (Nel -
HHTEJIICKTA HACKYCCTBEHHOTO MHTEJUIEKTA; Nel0)

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

OO6yuatonuiics ymeeT:

BBIOpATh IOAXOJANIYI0 METPUKY U OIEHKH KadecTBa | 3amanwus 7-10
MOJIEI U aIrOpUTMA.

OOyuarontuiicst BiajeeT:

HaBBIKAMU OILICHKU Ka4ecTBa paOOTHI arOpuTMa B 331a4ax | 3amanus 7-10
KJ1accu(UKAIIHN U PErPECCH.

OIIK-10.2: Ucnonp3yer ocHOBHBIE MeTOAB! | OOyuaromuiics 3HaeT: Bompocer (Nell -
1 TEXHOJIOTMH UCKYCCTBEHHOI'O MHTEIIEKTA Ne20)
JUISL pellleHus THIOBBIX 3a1a - OCHOBHbIE METOJBI MAIIMHHOTO OOYYeHHs, MPOLECCHl U

CEpBUCH IO 00pabOTKe MAHHBIX W BHIPAaOOTKE pemIeHUH B
obuacTu mpodecCHOHaIBHON AESTEIBHOCTH;

- KOMINICKC TCXHOJIOTHYCCKHUX peIHeHPIﬁ, I/IMI/ITI/IpyIOIIII/Iﬁ
KOTHUTHBHBIC (byHKHI/II/I YCJIOBCKA U HO3BOJ’I$[IOHH/II>i pu
BBITMIOJTHEHUH 3a4a4 JOCTUTATh PE3YJIbTAaThl, COIIOCTaBUMBIC




C pe3yibTaTaMu HHTGHHCKTyaHLHOﬁ JACATCIBbHOCTHU
YCJIOBCKaA,

OO6yJarommmiicss yMmeeT: 3ananus (Ne21 -
No25)

- arperupoBatb, (uIbTpOBaTh, HacTpauBaTh Beca,
BBIOMPATh KJ1acCU(UKATOPHI, KI1acCU(UIMPOBATH,
BU3yaJIM3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PELICHUI C
HCIIOJIE30BAaHHUEM SI3BIKOB BEICOKOTO YPOBHS JJIS PEIICHUS
HayYHO-TEXHUYECKHX 3a7ad B 00IACTH PO(ecCHOHATBHON
JeATEeIbHOCTH; HaBBIKAMU HAIlMCaHUS HEHPOHHBIX ceTeil
JUIS PEIICHUs HAYYHO-TEXHHYECKHX 3a/a4 B 00J1acTy cBoeit
npodeccrHoHaBHOM NesTeIbHOCTH;

- HaBbIKaMH 06y‘{CHI/Iﬂ MOACIN C HCIOJB30BAaHHUEM
HHCTPYMCEHTOB UCKYCCTBCHHOT'O MHTCIIJICKTA.

OO6yuaromiuiics Baajeer: 3amanus (Ne 1- Nel0)

- HaBBIKAMH HAIMCAHUS HEHPOHHBIX CETEeH IS pelleHHs
HAYYHO-TEXHMYECKHUX  3amad B OONacTH  CBOEi
npoheCCUOHANBHOM eI TeIbHOCTH;

- HaBbIKAMH OOYYEHHS MOJAEIM C MHCIIOJIb30BaHUEM
HHCTPYMEHTOB UCKYCCTBEHHOT'O MHTEJUICKTA.

[TpomexyTouHas aTTecTanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 cieayronmx Gopm:
1) oTBeT Ha OUJIET, COCTOAIIMNA U3 TEOPETUUECKUX BOIPOCOB U NMPAKTUUYECKUX 3aaHUMH;
2) BeinonHenue 3ananuil B OMOC yHuBepcurera.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJHOM U3 cIeayromuX GopM:
1) cobecenoBanue;
2) BeinonHeHue 3aganuil B OMMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MATEPHAJIBI 1151 OLleHKH 3HAHMI, YMeHH i, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaAKTePU3YyIOIIUX YPOBeHb ¢()OPMUPOBAHHOCTH KOMIIETEeHIM i

2.1. TunoBble BONPOCHI (TECTOBbIE 3aJaHHUs1) /ISl OLIEHKH 3HAHMEBOr0 00Pa30BaTeIbHOI0 pe3yJibTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3ysbTaT:

Kon 1 HanmeHOBaHME HHIUKATOpA .
OO6pazoBaresbHBIN pe3ysbTaT
JTOCTH)KEHUS] KOMIIETEHITHH

VYK-1.3: BripaGatseiBaet crpareruto | OOydarommiics 3HaeT:

JIeCTBUI b peleHus
NPUKIAZHBIX  3a7@d, HCIONB3ys | - KnaccuduKaLmio 3a4a4, pellaembiX METOAAMU UCKYCCTBEHHOTO UHTENNEKTa;

TCXHOJIOTUN HNCKYCCTBCHHOT'O o
-MEeTPUKU OLUEHKUN KayecTBa mogenen n anroputmos;
HUHTCIIJICKTA

3amanue 1

MammHHOe 00y4eHne —

! TIpuBonarcs TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEJACTBA, NpEJHA3HAYEHHBIE Ui NPOBEIEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyalM3aldd C YY4EeTOM Da3BHTHUS HayKH, OOpa30oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJEPKAHNS OLEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




CIICHHUAJIU3UPOBAHHOC MTPOTrPaMMHOC PCIICHUEC (HHH Ha60p pemeﬂnﬁ), KOTOPOC BKJIIOYACT B cebs Bce HWHCTPYMCHTHI IJid
H3BJICUCHUA 33KOHOM€pHOCT€I7[ 13 CbIPbIX JaHHBIX

b) ora rpynmuposka o6bexToB (HabimoaeHuii, COObITHIT) HA OCHOBEJAHHBIX, OMKUCHIBAIOIIUX CBOMCTBA OOBEKTOB
C) Habop JaHHBIX, KaXas 3a[KCh KOTOPOTO MPEICTABISET CO00M ydueOHbI MpUMep, COIEPIKAIIUI 3aIaHHbINA BXOJHOH HAGOP
JTAaHHBIX, © COOTBETCTBYIOIIHI €My NPaBUIIBHBIA BBIXOTHON pe3yIbTaT
d) mompasmeneHHe WCKYCCTBEHHOTO MHTEIUICKTA M3YUYAIOMIMA METOBI TIOCTPOCHHUS AITOPHTMOB, CIIOCOOHBIX 00y9IaThCs Ha
JIAHHBIX
3aganue 2

Cpenu npeokeHHBIX 3a7jad MAIIMHHOTO O0YUSHHS YKXKUTE 33/1a4l PETPECCHU

a) Ilowck HeraTHBHBIX OT3BIBOB Ha (DHIIBM HA CATE KUHOKOMITAHUH
b) Anropurm ¢puabTpanuu criama
c) Ilpenckasaxue Cpoka OKyMaeMOCTH MPOCKTA
d) TlIpenckasanue pIHOYHON CTOMMOCTH KBAPTHPBI
e) Tlowck MOIIICHHHYECKUX TPAH3aKITHi
3aganue 3

K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...

a) Tkinter

b) Pandas

¢) NumPy

d) Matplotlib
3aganue 4

Kakne n3 nepedncieHHbIX KOMaH] BEpHYT AaHHbIe 111 Poccun u 3umbadse?

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

b) res.query(‘country == "Russia" | "Zimbabwe"")

c) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")

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

f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]
3aganue 5

OtTMmeThTe BEpHBIC YTBEPKACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIIy4aiHOro JiepeBa
b) Tlapamerpsl s Kaxaoro Aepesa (riyOrHA, MUHUMATIBHOE YUCIO 00PA3I0B B JKCTE U T.JI.) BEIOUPAIOTCS CITyYaiHO
¢) Kaxmgoe nepeBo B jecy momydaer ClyqaiHpli MOAHA00p TaHHBIX
d) Ywucino nepeBreB B JIECY BHIOUPAETCS CIydailHBIM 00pa3oM
e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE MPEACKA3aHNS IEPEBHER
3aganue 6

Kakoii aTpubyT 0TBE€4aeT 32 MUHHMAJIbHOE YUCIIO 00pa3noB B IucTe?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3ananue 7

Kakoit aTpu0yT oTBe9aeT 3a MUHIMAaJIbHOE YUCIO 00Pa3IoB B y3i1€ IS pa3aeieHus?




a) min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease

3amanue 8
OTMeThTE BepHBIC YTBEPIKICHHS O BIUSHUU ITAPAMETPOB PEIIAIOIICTO JCPEBhs Ha IepeoOyUCHHE

a) UYem MeHblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHIHS K MEPEOOyICHHIO

b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO

C) UYem MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K ePeOOyICHHIO

d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €roO MepeoOydeHHOCTh

e) UYem MeHbIle 3HAUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHINS K TIEPEOOYICHHUIO

3ananue 9
Kaxkoit KJ'IaCCI/Iq)I/IKaTOp HeO6XOI{I/IMO HCIOJIB30BATh JIA MPCACKa3aHusA pasMepa O,Z[O6peHHOFO KpeauTa 1o 3aJaHHbIM r[apaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh HcioNB30BaH u DecisionTreeClassifier, u DecisionTreeRegressor
3ananue 10
OTMeThTe BepHBIE YTBEPIKJICHHS O JEPEBbAX PELICHUI.
a) ueM MEeHbIIe CBOWCTBO gini, TEM OJAHOPOJHEE IPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B

C) CBOWCTBO samples yka3pIBacT Ha KOJHYECTBO MPHMEPOB B y3IIe
d) mnapametp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcnonp3yer ocHOBHblE | OOyuaromuiicsi 3HaeT:
METO/IBI n TEXHOJIOTHUH

MCKYCCTBEHHOTO MHTeJUIeKTa i | - OCHOBHBIC METOJIbI MAIIMHHOTO OOYUEHHs, IPOLIECCH! H CEPBHCHI 10 00pabOTKE JaHHBIX I
PelLICHNUs THIIOBBIX 33724 BBIPAOOTKE PelIeHni B 061aCTH MPO(heCCHOHATBHOM 1eITeTbHOCTH;

- KOMIUIEKC TEXHOJIOTHYECKUX PEIICHNH, IMUTHPYIOIMI KOTHUTHBHBIE (DYHKIMN YEJIOBEKa U
MO3BOJISIIOINMI TIPY  BBITIOJIHEHWM 3a/1a4  JOCTUTATh PpE3YJbTaThl, COIOCTAaBUMBIE C
pe3yiIpTaTaMH HHTEIUIEKTYaJIbHOMN e TeIbHOCTH YeJIOBEKa;

Saganue 11
OTMeThTe BepHBIC YTBEPIKICHHS O CIIyIaliHOM Jiece

a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIyYlle KAYeCTBO NPEICKa3aHUs

b) Bpems HacTpoiiku 1 PabOTHI CITyYalHOTO Jieca YBEIUYMUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chyvaiiHbIii Jlec IPUMEHUM JUIS PeLeHHs 3aa4 Perpeccuu

d) cnyuaiiHblii lec NPUMEHUM IS PEIICHHS 3a1a4 KiacCuUKALN

Banmanue 12
OTMeThTE BEpHBIE YTBEPKIACHUS

a) RandomizedSearchCV Haxoqut Jay4inyro KOMOHMHALMIO APAMETPOB JUTA IepeBa peLICHHI

b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV

c) GridSearchCV Haxomur nydmryl0 KOMOMHALMIO IapaMeTpOB Ul AepeBa, M3 TeX 3HAYCHHUI MapaMeTpoB, YTO ObLIA
nepeiaHsbl

d) RandomizedSearchCV naer Gosee TouHoe npeackaszanue, yeM GridSearchCV




3aganne 13
Bribepure u3 crincka 3aaa4yn KiaccuhUKaIum:

a) pasmenuts 1Mo Gotorpaduu KUBOTHBEIX Ha KOIIIEK U coOaK

b) mnpenckasaTs cTOMMOCTB KBAPTHPSI TI0 33 JaHHBIM [apaMeTpam
C) pa3menuTh rpHOBI HA CheTOOHBIC U SITOBHTHIC

d) crpynmupoBaTh TEKCTHI IO KX SMOIMOHATIBHON OKpacKe

3amanue 14
OTMeThTE BEpHBIC YTBEPIKICHHS

a) B kadecTBe nepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIb30BAHbI KaK KOJINYCCTBEHHBIC, TAK M KATETOPHAIIbHBIC
NPU3HAKA

b) epeBbs periennit MOTYT pelaTh 3a1a4y KiacCHHKAMU ¢ IPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples_leaf Tem Tounee OyayT npeackasaHus Ha TPCHUPOBOYHOH BBIOOpKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacKa3aHus Ha TECTOBOU BBHIGOPKE

3aganue 15
Ooyuarorias BeiOopka (X _text, y_test) ato —

a) BrIOopKa, Mo KOTOPOi HACTPAUBAIOTCS ONTUMANBHBIC TAPAMETPHI JepeBa

b) Beibopka, M0 KOTOPOii OLICHUBAETCS KAUECTBO IMOIYUCHHOTO JIepeBa PEIICHHUIH

C) BriOopka, Mo KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYUIICH MOJICIH U3 MHOKECTBA MOIEICH
d) MHOXeCTBO HEeNeBbIX 3HAYCHUI ISl TAHHOTO Habopa JaHHBIX

3amanue 16

[Tpn oOydeHnn HEKOTOPOH MOAENIH Ha TPEHUPOBOYHOM BEHIOOPKE U OIEHKE €€ KauecTBa Ha TECTOBOI BBIOOPKE, MOIydeHa OoJIbIIas
pa3HHIA MEeXAY 3HAUCHISIMU METPHUK HAa TPEHHPOBOYHOI U TecTOBOH BhIOOpKax. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogens nepeobyuena

b) Pacnpezenenue qaHHBIX B TECTOBOM BHIOOPKE CUIIBHO OTJIIMYAETCS OT PACIPEIENICHHUS B TPEHUPOBOYHOM
€) Mogaenp Heqo00yUYeHA

d) Mogesnp uaeansHO HACTPOCHA

Saganue 17

Data — pandas.DataFrame, pasmepom 20 nHa 20. Kakne U3 npeaiosKeHHbIX KOMOWHAIMI HE BBI3OBYT OIIHOKY?

a) Data.iloc[[1,4,5],0:3]

b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]

d) Data[l1:5,[1,6]]

3amanne 18

Kaxkue cTpoku mo3BoIsit0T 0TOOpaTh S MEPBBIX CTPOK Aatadpaiima data (MHIEKCH MOCIeI0BaTeILHOCTh yuces oT 0 ¢ 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 kaxux ciydasx MOXKeT OBITh UCIIONB30BaHa CTyINeHYaTast (PYHKIIMA aKTHBAIHN?

a) Ompenenuth K CbeTOOHBIM HITH HECHEAOOHBIM OTHOCHTCS TPUO?

b) Onpenenuts kK KakOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCUTCS UPHC?
€) Pa3menuTh TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MOJIOKUTESIBHEIC.

d) IIpenckasarte pa3mep 3apabOTHOM MIIATHI CHELHMATIKNCTA O ONPEACICHHBIM TapaMeTpam.
e) Pasmenuts n300paXeHNS HA COACPIKAIIIE M HE COACPIKAIINE OTKPBITHINA OTOHB.

3amanune 20
Kakoe 3HaueHne MOXKET MMETh B3BEIICHHAsI CyMMa BXOJIOB HEMpOHa (10 UCITIONIb30BaHHS aKTHBAIIMOHHON (DYHKIIH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- o0,+ )

2.2. TunoBble 3a1aHU JIs1 OLIEHKH HABBIKOBOI0 00pa30BaTeIbLHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n HanmeHoBaHmE
HAHJAKAaTOpa JOCTHKECHHS OO6pa3oBateibHBIN pe3yabTaT
KOMIIETEHIINH

OIIK-2.3: Mcnone3yeT ocHOBHBIE | OOyJaroUIuiics ymeer:
MCTOAbI U TCXHOJIOTHUN

HCKYCCTBEHHOTO MHTEJUIEKTa Ayisi | - ATPETMPOBATh, UIbTPOBATH, HACTPAMBATE BECA, BRIOMPATh KIIACCH(HKATOPEL,
PEILICHNUS THIIOBBIX 33724 KJI1aCCU(QUIMPOBATh, BU3yalU3UPOBATh JAHHbIE, CTPOUTH JEPEBbs PEILCHUH C
UCIIOJIb30BaHUEM S3BIKOB BHICOKOTO YPOBHS AJIsl PELICHHs] HAYYHO-TEXHUYECKUX 3a/1a4 B
obnacTy NpoQeccuoHaIbHOMI NesTeNbHOCTH;

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounte
6ubnmoTekn numpy u pandas u npoutute AaHHbe U3 daitna StudentsPerformance.csv B natadpeiim sp.

[Tomyuute pacnpeeneHle YUCIOBBIX BEIHYUH NaTadpeiimMa sp UCHoIb3ys 6a30BbIe METOABI BU3yanu3alun O6ubnuorexku pandas.

Wmnoprupyiite O6ubimoreky Seaborn. Hcmonb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0opa JIaHHBIX BBIBEAMTE rpaHK yCIEeBAEMOCTH 110 MATEMaTHKE M YTEHHUIO C Pa3/IeJICHUEM M0 TIOIY.

3aganue 22

3arpysure Moaynu 6ubnroTek numpay u matplotlib, a Taxxe moxymu 6udamotexu Scikit-learn, HeoOXoaMMEIE [T paOOTHI C JPEBOM
pemennii. U3 sklearn.datasets parpysute tectoBblit Habop iris. M3y4urte cTpyKTYypy mosiydeHHOro Habopa aaHHbiXx. B Habope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakmoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpuOyTa
(nnvMHA YamenucTHKa B CM; IIMPUHA YaIleINCTHKA B CM; JUTHHA JIETIECTKa B CM; IIMPUHA JIETIecTKa B ¢M) | Kinacc ('setosa’, 'versicolor',
'virginica'). T.e. qaHHBI HA0Op MO3BOISIET PEIIUTH 3a/1ady KJIACCH(DUKAINM, OTHECCHHUsS PACTCHUs "HpHC" MCXOIS U3 MIHPHHBI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.JI. K OJHOMY U3 Tpex kiaccoB. Coznaiite nemoHcTpatuBHbIN Decision Tree kmaccudukartop,
WCTIONB3YSl OTHOMMEHHBIH Kitacc n3 O6mbnmoreku sklearn m coxpaHute ero B mepemeHHyro dt. s pa3meneHus MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe Meron train test split. OToOpasuTe mNONyYeHHOE AEPEBO pPEUIEHUH Tpaduyecky,
ucnonp3yiite meron plot_tree

3amanue 23

3arpy3uTe JaHHbIE M3 BcTpoeHHOTo Habopa load digits. JlanHble npencraBisoT coboii Habop u3 1797 pyKONHCHBIX U300paskeHNH
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJISl KaXIOH sTUSHKH U300paKeHMsI.




O6yq1/1Te JACPEBO pCIHeHI/Iﬁ " IOJIy4YUTC NPCACKa3aHnUEC Ha TECTOBOU BI)I60pK€. anyanmnpyﬁTe npeacKka3zaHue, yKaxxuTe TOHHOCTb
JJIA TIOJTYYCHHOT'O ACPEBA.

3ananue 24.
3arpy3uTe BCTpOSHHBIH Habop boston.

Habop marnbIX boston mpeacrasiser coboii cioBaps ¢ kimtodamu data, target, feature names u DESCR. Kimouy data cooTBetrcTByeT
MacCHUB CIHCKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxnoii ctpouke 13 unciaoBbIX 3HaYeHH. Bara 3aaua HaiiTh onuMcanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITYy HACEICHUS.

IoctpoiiTe nepeBo pelieHuiA, IPeACKa3bIBAIONICe CTOUMOCTD JKWIbS MO0 UMCIOIIUMCS NaHHBIM. OOpaTHUTe BHUMAaHUE, CTOMMOCTh
JKHUJIBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momgoinét. Jlist npeacka3anus 3HAUYCHUS
HeneBoit GyHKIMK HY)XHO perpeccrorHoe aepeBo DecisionTreeRegressor.

[lepebepuTe Bce nepeBbs Ha JaHHBIX boston MO CIETYIOIIUM MapaMeTpaM:
MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMAJIBHOE YHCII0 P00 st pasjencHus - oT 2 1o 10

MUHHMaJIBHOE YHCII0 TIpo0 B mucte - oT 1 10 10

OtoOpasuTe sydinme mapamMeTpsl U JIydllee JepeBo.

3amanue 25.
3arpy3uTe BCTpOEHHBIH Habop boston.

N3yuute ocranbHbie aTpuOyThl Kiaccupukaropa. Co3maiite momaens RandomForestClassifier ¢ 15 mepeBbsiMu M MaKCHMAJIbHOM
rTyOWHOHN paBHOU 5 ypoBHsM st maHHEIX digits_load().

O6y‘II/ITe IMOJYYCHHYIO MOJCIIb. BrimonauTe npeacKasaHue. IlocuuTaliTe TOYHOCTH (score) JUIA J1eca.

VYkaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa [UIS JEPEBbEB pEIICHHH B CO3MaHHOM IleCy, HCIOJNB3Yys, HampuUMep, aTpuOyT
feature_importances_.

VYK-1.3: BripabateiBaer | OOyuaromiuiics BJIaieeT:

CTpaTEruIo nefcTBHI s

peleHHMsT PUKIAAHBIX  3ajay, | - HABBIKAMH HaIHMCAHHSA HEHPOHHBIX CETeW JUIsl pPEIICHUS HAYYHO-TEXHHYCCKUX 3a]ad B
&

HCTIONB3YSI TexHOMOrMY | 007acTh cBoeil npodeccHoHaIbHOMN JIEATENbHOCTH;

HNCKYCCTBCHHOI'O MHTCJJICKTA
- HaBbIKAMHU 06y‘{eHI/I$I MOACIN C HCIOJB30BAHUEM HHCTPYMEHTOB HCKYCCTBECHHOTO

HUHTCIIJICKTA.

OIIK-2.3: Hcnonb3yeT ocHOBHble | ~HABBIKAMH OLICHKH Ka4eCTBa PabOTHI AIrOPHTMA B 33[a4aX KIACCH(UKALIMH U PErPECCHH.

MCTOBbI u TECXHOJIOTUU
HNCKYCCTBCHHOI'0O MHTCJIJICKTA JJIA
peuICHUA TUIIOBBIX 3a1a4

1. Wcnonbsyite ¢daiin StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMM 06Y4YalOLLMXCA, KOTOPble He NPOXoAMnIM
noAroToBuTe/IbHble Kypcbl (test_preparation_course == None), HO Habpaau xoTa 6bl MO ogHOMY M3 TecToB (/ntobomy)




10.

60nbLlie 90 6annos. Umnoptupyinte Bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmK ycnesaemoct no
MaTeMaTUKe W YTEHUIO C pa3gesieHnem no nony.

Ucnonb3yiTe daiin StudentsPerformance.csv. BbiBeguTe CTPOKKU € AaHHbIMM 0by4atowmxca, HabpaBLMX B CyMmme 3a Tpu
Tecta 6bonbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ANA AeByLIeK U IoHOLEN B 3aBUCUMOCTM OT YPOBHSA 0byYeHus.

OnpefennTte, K KAKOMy U3 Tpex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHunn. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3pgaliTe AepeBO peLleHWid Co cneayoWwuMmm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEePEBO PeLLUEeHUI rpadryecKn, UCNOIb3YINTE METOL,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy U3 Tpex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaLLeNNCTUKa, 4/IMHA NIeNecTKa U LWMPKUHa NenecTKa. 3arpysute mogyam 6ubamortek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AEPEBO PELIEHNI CO CAEAYIOLWMMM NApaMeTpPaMmn: MaKCUMaibHOE KOMYECTBO Y3/108B - 3,
MWHUMaNbHOE YnCio O6BEKTOB Ans pasgeneHua nucta - 6. OTobpasnTe NosyvyeHHOE AEpPeBO pelleHnit rpaduyecky,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTE/IbHO K/1AacCcoB, K KOTOPbIM NPUHAA/eKaT aHHble U3
TECTOBOM BbIGOPKU.

OnpefennTte, K KAKOMy U3 Tpex BUAOB NPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCcTrKa,
LWMPMHA YaLIeNNCTUKa, 4/IMHA IeNecTKa U LWWPUHa enecTKa. 3arpysute moayav 6ubnmorek numpay u matplotlib, a Takxe
moaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosnHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecTOBOM BbIGOPKU. MocunTaiiTe TOYHOCTb (score) ans
NoJlyYeHHOW Moaenu.

3arpysuTte moaynn 6mbnmotek numpay u matplotlib, a Takke moaynn 6mubnnotekn Scikit-learn, Heobxogumblie ana
paboTtbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe n 0byunuTe mopenb
RandompForestClassifier c makcMmanbHoW rnybuHol aepeBbeB - 7. BbiNONHUTE NpeAcKka3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NoSyYeHHON Mmogenu.
MmnopTtupyiite Habop paHHbIX load_digits, cogep:kawmin 1797 nsobparkeHnin pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN 1 TECTOBLIN B Nponopuun 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOT0. BbINONAHWUTE NpeacKasaHue u
OLEeHWTE ero Ka4yecTso.

MmnopTupyite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pyKonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.
MocTpoitTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX C/I0EB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbINONHUTE NpeacKa3aHue U

oueHUTe ero Ka4yecrtso.

Hanuwute Knacc Neuron, BbINONHAKOWMIA GYHKLMM UCKYCCTBEHHOTO HEMpOHAa, Ha BXOA LOJ/IKHbI NMOJaBaTbCs Beca,
CMelLeHNe, 1 3HaYeHMA BXOA0B HelpoHa. B KayecTBe GyHKLMM aKTUBAL MU UCMONb3YITE CUTMOUAY:

T 1te*

Hanuwwute Knacc Neuron, BbINOAHAWMIA GYHKUMM UCKYCCTBEHHOIO HEWpPOHa, Ha BXOJ AO/KHbI MoAaBaThCA Beca,
CMellleHWe, 1 3HaYeHnA BXOA0B HeipoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE TMNepBOoINYECKUIA TaHTeHC:

2
than(z) = m -1

©CoOoNoGR~WNE

2.3. IlepeyeHb BONPOCOB AJIsl NOATOTOBKH 00y4AKOIIUXCHA K NPOMEKYTOUYHOH aTTeCTAMU

HckyccrBennslil naTemnekT. OcHoBHbIe noHATUs NI

MammHHoe o0ydeHue.

I'my6oxoe oOy4enue.

OOyd4enue ¢ yuauTesneM u 06e3 ydurels.

OcCHOBHBIE MOHATHS aHAJIN3a IaHHBIX. JJaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MerTo0M0THYeCKHE IPUHIHITEI aHAIN3bI JJaHHBIX.

Ienu, aTamsl, METOB! M TEXHUKU aHAIN3a JaHHBIX.

dunbTpanys rpynnupoBKa U arperainus JaHHBIX.

Busyanuzanus qaHHbIX.

10. Busyanu3zauus naHssix B Phyton.
11. Bmsyammzamus B Pandas.
12. bubmumoreku Seaborn u Matplotlib




13. Pemarouiue epeBbsi: OCHOBHBIC TOHATHSI.

14. 3anmaua kiaccupUKaIMH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHH B 3a1a4H PErPECCHH.

17. Merox OnmKalIINX COCENEN.

18. Konmemnmus cioy4aifHOTO Jeca.

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

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Mertpuku kadectBa Mmojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuenTpoH.

29. OOy4eHne HEHWpoHA.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4YeCKHil IpaeHTHBIH CITyCK.

33. MerTo HauCKOpeHIero cmycka.

34. HeiipoHHast ceTb.

35. OpHocnoitHas MOJIEIb.

36. CBepTouHbIC HEWPOHHBIE CETH.

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

39. 3anmaum pacnosHaBaHus 00pa30B.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. MeToauyeckue MaTepuaJibl, ONpe/e/siiolue Mpoueaypy 1 KpUTePpUH OLleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHIMIA MPH NPOBEJeHNH TPOMEKYTOYHOM aTTecTAluu

Kpurepun ¢popMupoBaHusi 0O1leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a]aHUI

- OIICHKa «OTJIMYHO» BBICTABIAETCA OOy4arolEMyCs, €CIIM KOJMYECTBO MPABWIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot olriero o0bEMa 3aJaHHBIX BOIIPOCOB;

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

- OLIEHKAa «YIOBJIETBOPHMTEJBbHO» BBICTABIAECTCS OO0YyYarolmeMycsi, €CIM KOJIMYECTBO IPABUIbHBIX
OTBETOB Ha TeCTOBbIe BOIPOCH! —/5—60 % oT 06111ero 06bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «HEeY/AOBJIETBOPHMTEJBbHO» BBICTABISETCS 00YYarOIIEMYCs, €CIM KOJMYECTBO IMPaBUIIbHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kputepun (popmMupoBaHusi olieHOK N0 pe3y/ibTAaTaM BbINOJHEHHUS 3aJaHUMH

«OTINYHO» — CTaBUTCA 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOYETOB.

«XO0pomo» — CTaBUTCSA 3a padOTy, BBINOJIHEHHYIO TOJHOCTHIO, HO MPH HAJWMYMU B HEll He Gosee oqHOU
HerpyOo# oIMOKK M OIHOTO HeJoueTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 3a pabOTy, €ciau 00yJyarouuiicsi MpaBUILHO BBINOJIHUI HE MeHee 2/3
Bceil paboThI MM OMYCTHI He Oojiee OHOW IpyOoi OMMOKHM M JABYX HEI0YETOB, HE OoJiee OAHOI rpy0oil u
OJIHO Herpy0Ooit onoOKH, He 6oJiee TpeX HEerpyObIX OINOOK, OHON HErpyOO OIIMOKHY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEJIBHO» — CTaBUTCS 32 pabOTy, €CIM YUCIO OMIMOOK UM HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YIOBJIETBOPUTEIHHOY WU TIPABIIIBHO BBITIOJIHEHO MeHee 2/3 Bceil paboTHhl.

Buowl owubox:

- epybvie owuUOKU. He3HaAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUA.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouemyl: HepayUOHAIbHbIE NPUEMbL BLINOJIHEHUS 3A0AHUsL, OMOENbHbIE NOZPEULHOCU 8 POPMYIUPOBKE
86160008, HEOPEINHCHOE GbLINONHEHUE 3A0AHUSL.



Kpurepun ¢popmMupoBaHusi OLEHOK MO 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3/elIoB MPOrPaMMbl H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (PYHIAMEHTAIBHBIX MPOOJIEM; MPHOOPEN HEOOXOAUMBbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHBIX 3HAaHUH, HE TOMYCTUI (PaKTHYECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIOCJICAOBAaTEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUA IMOCICAOBATCIIBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM CJIy4ae, KOT/ia CTyJIEHT JEMOHCTPHPYET (pparMeHTapHbIC 3HAHHS
OCHOBHBIX Pa3/IeIOB MPOTrPaMMBbI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOT0 CJIa00 BhIpaKE€HA CIIOCOOHOCTh K CAMOCTOSTEIILHOMY aHATUTUIECKOMY MBIIIICHHIO, UMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualia, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUS W HABBIKH, JOITYHICHBI FPYGBIG
OomKMOKH ¥ HE3HAHHE TEPMHUHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOM OIICHKHU.



