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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 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

00pa3oBaTeNbHOM MPOrpaMMBl.

®DopMBl TPOMEKYTOUHON arTecTtanuu: 3a4éT, 7 cemecTp (ouHOEe oOydeHue), 3a4eT 4 Kypc (3a0uHOE
oOyueHue)

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCHMILIUHBI

KOL[ HHAWKATOpa JOCTUKCHUA
KOZL 1 HAMMCHOBAHHUEC KOMIICTCHIINHN

KOMITCTEHIINU
YK-1: CriocobeH ocymiecTBIATh KPUTHIESCKUN aHAJIH3 IIPOOIIEMHBIX CUTYyalluii Ha OCHOBE VYK-1.3: BeipabateiBaet
CHCTEMHOT'0 TIOAX0/1a, BEIPAOaTHIBATE CTPATETHIO NEHCTBUI CTPATEruo ACUCTBUMN A

peUICHUA MPUKIIAAHBIX 3a/1a4,
HCTIOJIb3Ys TCXHOJIOI'MHU
HNCKYCCTBCHHOI'O MHTCJJICKTA

OIIK-10: Criocoben ¢hopMyIHpoBaTh U peliaTh HAYYHO-TEXHUYECKHE 3a1a4u B o0mactu cBoeir | OITK-10.2: Mcnomnb3yet
npodeccroHaNbHO AeSTeTbHOCTH OCHOBHBIC METO/IbI I TCXHOJIOTHH
HCKYCCTBEHHOTO MHTEIIICKTA ISt
peIlICHHS THUIIOBBIX 33124

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

Kon 1 HaumeHOBaHME HHIUKATOPA OrieHOUHBIE
PesynbraTel 00y4ueHNs 10 JUCIUTUINHE
JOCTIDKEHHS] KOMIIETECHINH MaTepHabl
YK-1.3: BripabateiBaer ctpateruto | OOyyarommuiics 3HaeT:
JEWCTBUH sl pelIeHUsI IPUKIIaTHBIX 33/1a4,
UCIIONb3Ysl TEXHOJIOTMHM HMCKYCCTBEHHOrO | -  KJIacCH(UKAIMIO  3a/4ad, pemaeMblx  MeToxamu | Bompocht (Nel -
UHTEJIIEKTa HCKYCCTBEHHOT'O MUHTEJIIEKTA; Nel0)

-MCTPHUKHU OLICHKH Ka4eCTBa MOHGHGﬁ " aJITOPUTMOB;

OOy4aronuiicss yMmeeT:

BHIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKH KadectBa | 3amanus 7-10
MOJIENIN ¥ aJTOPUTMA.

OO0yJaronuiics BIaaeeT:

HaBBIKAMH OLIEHKH KauyecTBa pabOThI aIropuTMa B 331a4ax | 3aganus 7-10
KJacCU(UKAIMN U PErPecCHy.

OIIK-10.2: Ucnoxp3yer ocHOBHBIE MeToAb! | OOyuarommiics 3HaeT: Bompocer  (Nell -
M TEXHOJIOTUH MCKYCCTBEHHOTO WHTEJUIEKTa Ne20)
JUISL PELLIEHUS TUIIOBBIX 3a/1a - OCHOBHbIE METOJBI MAIIMHHOTO OOYYeHHs, MPOLECCHl U

CEpBHCH IO 00pabOTKe MAHHBIX W BRIPAOOTKE pemIeHuH B
obnacTu mpodeccnoHaIbHOM NeSATENbHOCTH;

- KOMINICKC TCXHOJIOTHYCCKHUX peIHeHPIfI, I/IMI/ITI/IpyIOIIII/Iﬁ
KOTHUTHBHBIC (byHKHI/II/I YeJIOBEKAa M ITO3BOJISIOIIAMN pu
BBITIOJTHEHUH 3a1a4 JOCTUTATh PE3YJIbTAThl, COITOCTaBUMBIC




BU3yaJIM3UPOBATh JaHHbIE, CTPOUTH JIEPEBbS PELICHUI C
UCIIOJIB30BAaHHEM SI3BIKOB BBEICOKOTO YPOBHS AJIS PEIICHUS
HaYYHO-TEXHUYECKHX 3a7ad B 00IACTH MPO(ecCHOHATBHON
JeATEeIbHOCTH; HaBBIKAMU HAaIlMCaHUS HEHPOHHBIX ceTeil
JUIS pEIICHUs] HAYYHO-TEXHHYECKHX 3a/1a4 B 00J1acT cBoeit
npoecCHOHABLHON IEITEbHOCTH;

- HaBbIKaMH 06yquI/m MOACIN C HCIOJB30BAaHHUEM
HHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIJIEKTA.

C  pe3ynpTaTaMHM  HMHTEJUICKTYaJIbHOH  AEATEeIbHOCTH

YEIIOBEKa;

OO0yJarouuiics ymeer: 3ananus (Ne21 -
Ne25)

- arperupoBatb, (uIbTpOBaTh, HacTpauBaTh Beca,

BBIOMPATh KJ1acCU(UKATOPBI, KI1acCU(UIMPOBATH,

OO6yJatomniuiicsi Baajgeer:

- HaBBIKaMHM HaIlMCaHHA HeﬁpOHHHX ceTeit AT pCHICHUSA
HAYIHO-TCXHHUYICCKUX
HpO(I)CCCPIOHaHBHOfI JACATCIbHOCTH,

- HaBBbIKaMH 06yqu1/1;1 MOACIM C HCIOJb30BaHHUCM
HHCTPYMCHTOB UCKYCCTBECHHOTI'O MHTCIIJICKTA.

3a1a4 B obmactu CBOEH

3amanus (Ne 1- Nel0)

[TpomerxyTouHas arTectanus (9K3aMeH) MPOBOAUTCS B OJHOM U3 CiIeayounx Gopm:
1) oTBeT Ha OUJIET, COCTOAIIMN U3 TEOPETUUECKUX BOIPOCOB U MPAKTUUYECKUX 3aaHUMH;

2) seinonHenue 3aganuii B OMMOC ynuBepcurera.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleAyrommx Gopm:

1) cobecenoBanue;

2) BeinonHeHue 3aganuil B MMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIN WHbIE MATEPHAJIBI [IJIs1 OLleHKH 3HAHMI, YMeHH i, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaAKTePU3YIOIIUX YPOBeHb ¢()OPMUPOBAHHOCTH KOMIIETeHIM

2.1. TunoBble BONPOCHI (TECTOBbIE 3aJaHUs1) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiemblii 00pa30BaTENbHbIN pe3ysbTaT:

KOI[ W HAUMCHOBAHUEC UHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHN

O06pa3oBaTeNbHBINA pe3yNbTaT

YK-1.3: BripaGaTbIBaeT CTpaTeruio

OO0yyaromumiics 3HaeT:

MammaHOoe 00yueHne —

JNIEWCTBUMN s peueHus
NPUKTAZHBIX 33734, MCHOJNB3YA | - KnaccuduKaumio 3aad, peliaembix MeTOAaMM1 NCKYCCTBEHHOTO MHTE/INEKTA;
TEXHOJIOTUH HACKYCCTBEHHOTO .
-METPUKM OLLEHKM KayecTBa Moaenei u aaropuTmos;
HMHTEJIJIEKTa
3amanue 1

! TIpuBonarcs TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEJACTBA, NpEJHA3HAYEHHBIE Ui NPOBEIEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalW3aldd C YYEeTOM pa3BHTHS HAyKW, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA

HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




a)

CIICHHUAJIU3UPOBAHHOC MTPOTrPaMMHOC PCIICHUEC (HHH Ha60p pemeHI/Iﬁ), KOTOPOC BKJIIOYACT B cebs Bce HUHCTPYMCHTBI AJisd
U3BJICUCHUA 33KOHOM€pHOCT€I7[ 13 ChIPbIX JaHHBIX

b) ora rpynnuposka 06bexToB (HabmoneHuii, cCOOBITHIT) HA OCHOBEJAHHBIX, OMUCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) Habop JaHHBIX, KaXas 3a[KCh KOTOPOTO MPEICTABISET CO00# yueOHbIM pUMep, COAEp AU 3aaHHbIH BXOIHON HAOOP
JTAaHHBIX, © COOTBETCTBYIOIIHI €My NPaBUIILHBIA BBIXOHON pe3yIbTaT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YUYAIOIMIMA METOIBI TIOCTPOCHHUs AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JAHHBIX
3amanue 2

Cpem/[ MPCAJIOKCHHBIX 3a/1a4 MAIlIMHHOT'O OGy‘IeHI/Iﬂ YKaXXUTEC 3aJla4u pErpecCumn

a) Ilowck HeraTHBHBIX OT3BIBOB HAa (DHIIbM HA CAWTE KHHOKOMITAHUH
b) Aunropurm ¢puabTpanuu crama
c) Ilpenckasaxue Cpoka OKYHaeMOCTH MPOCKTA
d) TlIpenckasanue pIHOYHON CTOMMOCTH KBAPTHPHI
e) Tlowck MOIIICHHHYECKUX TPAH3AKITHi
3anmanue 3

K 6ubnuorekam ananusa qaHHbIX B Python oTHOCSATCS ...

a) Tkinter

b) Pandas

¢) NumPy

d) Matplotlib
3ananue 4

Kakue u3 nepeunciieHHbIX KOMaH BEpHYT JanHble 11t Poccun u 3umbabse?

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

OTMeThbTe BEpHBIC YTBEPXKICHHUs 00 aIropuTMe CiydaiHoro jieca - Random Forest

a) HToroBbIM NpejCcKa3aHueM MOJIENH SBJISIETCS MPEICKa3aHue CIyJaiHoTo JepeBa
b) TlapameTpsl mist Kaxmoro aepesa (ITyOHHA, MUHEIMATBHOE YHCIIO 0OPA3IOB B JINCTE U T.I.) BLIOUPAIOTCS CITy9aitHO
¢) Kaxmoe nepeBo B jecy monydaer ClyqailHpIi MOAHa00p JaHHBIX
d) Ywucio nepeBneB B JIECY BHIOUPAETCS CydailHBIM 00pa3oM
e) TlpenckasaHue MOJENHN - YCPEAHEHHBIE TIPEICKA3AHMS IEPEBHER
3ananue 6

Kakoit anI/I6yT OTBC€YACT 3a MUHHUMAJIbHOC YUCIIO 06p213L[0B B JIHcTE?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3anmanue 7

Kakoit anI/I6yT OTBCYACT 3a MUHHUMAJILHOC YUCIIO 06pa3u013 B y3JIC 1A pa3ueneHI/m?




min_samples_leaf

b) max_depth

¢) min_samples_split

d) min_impurity_decrease
3amanue 8

OTMeThTE BEpPHBIE YTBEPKACHHA O BINSHUU NTAPaMETPOB PELIAONIETO ICPEBhs Ha NepeoOydeHIe

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

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

C) UYewm MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO

d) TnyOuHa mepeBa HUKAaK HE BIHUSCT Ha €ro Mepeo0ydeHHOCTD

e) UYem MeHbIle 3HAUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHINS K TIEPEOOYICHHUIO
3amanue 9

Kakoit KHaCCI/ICI)I/IKaTOp HCO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa 02[06peHHOFO KpeauTa 1o 3alaHHbIM napaMeTpaM?

a) DecisionTreeRegressor

b) DecisionTreeClassifier

€) Moxer ObITh HcioNb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor
3aganue 10

OTMeThTe BEpPHBIC YTBEP)KACHUS O AEPEBBAX PEIICHHUH.

a)
b)
c)
d)

4eM MEHbIIE CBOMCTBO gini, TeM OJHOPOHEE MPUMEPHI B JIUCTE
CBOMCTBO gini ompeeNnsieTcsi TOIbKO JJIsl JIUCThEB, HO HE IS Y3JI0B
CBOMCTBO samples yka3bIBaeT Ha KOJIMYECTBO ITPUMEPOB B y3JIe
napameTp gini, BO BCEX JIMCThSAX JOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-10.2: Ucnonp3yeT ocHOBHBIE | OOyyarommuiics 3HaeT:

METOBI

u TEXHOJIOTHHU

MCKYCCTBEHHOTO MHTeJUIeKTa i | - OCHOBHBIC METOJIbI MAIIMHHOTO OOYUEHHs, IPOLIECCH! H CEPBHCHI 1O 00pabOTKE JaHHBIX I
PELLIEHNs THIIOBBIX 33724 BBIPA0OTKE PElIeHHi B 001acTH MPOheCCHOHATBHOMN AeSATENbHOCTH;

- KOMIIJICKC TCXHOJIOTHYCCKUX peH.IGHPIﬁ, I/IMI/ITI/IpyIOH.[I/Iﬁ KOTHUTHBHBIC q)yHKHI/II/I YCJIOBCKA U
HOSBOJ’I?HOH.[I/Iﬁ IpyA  BBINOJHCHUHW 3aJa4 JOCTUTaTb PE3YyJIbTaTbl, COIOCTAaBUMBIC C
pe3yibTaTaMu HHTeHHeKTyaJ’IBHOﬁ JACATCIIBHOCTH YCJIOBCKA,

Bamanne 11

OTMeThTe BepHBIE YTBEPIKJICHHS O CITydaifHOM Jiece

a) 4eM OoJIbIIIEe IEPEBLER B JIECY, TEM JIyUIIIe KAUYECTBO MPEICKA3AHUS
b) Bpems HacTpoiiku U PabOTHI CIyYaHOTO Jieca YBEIUYUBACTCS MPOIOPIIHOHATIHHO KOJIUUECTRY JE€BEPEB B JIECY.
C) ciy4aiHbIi Jiec IPUMEHHUM JIJTsl PEIIEHHS 3a/1a4 PErPeCcCHU
d) cnyualiHplii lec TPUMEHUM JIJISI PELIEHHsE 33184 Kiaccu(ukamu
3amanne 12

OTMeThTe BepHBIE YTBEP)KICHHS

a)
b)

c)
d)

RandomizedSearchCV HaxoauT jy4iyro KOMOMHALIMIO TAPaMETPOB VIS JepeBa peleHu it

RandomizedSearchCV paboraer OvicTpee, uem GridSearchCV

GridSearchCV HaxoauT nydnryro KOMOMHAIMIO IapaMeTpoB JUIsl JiepeBa, M3 TeX 3HAYEHWH MapamMeTpoB, 4TO ObUIH
niepeaaHsbl

RandomizedSearchCV maer 6onee Tognoe npenckaszanne, ueM GridSearchCV




3amanue 13
Bribepure u3 crincka 3a1a4u KiacCu(GUKaIim:

a) pasmenuts Mo Gotorpaduu KUBOTHBEIX Ha KOIIEK U co0aK

b) mnpenckasaTs cTOMMOCTD KBAPTHPBI 11O 33 JaHHBIM ITapaMeTpam
C) pa3genuTh rpHOBI HA CheTOOHBIC U SITOBHTHIC

d) crpynmupoBaTh TEKCTHI IO UX SMOIMOHATIBHOM OKpacKe

3amanue 14
OTMeTbTe BEPHBIC YTBEPIKACHHS

a) B kavecTBe nepeMeHHBIX s 00y9IeHNUsI AePeBa MOTYT OBITh HCIIOJIB30BAHbI KK KOJINYCCTBEHHBIC, TAK M KATETOPHAIIBHBIC
NPU3HAKA

b) epeBbs perienuit MOTYT peliaTh 3a1a4y KIacCH(GHUKAILMU C TPOU3BOIBHBIM YHUCIOM KIIACCOB
€) Yewm mensbine 3HayeHue min_samples_leaf Tem Tounee OyayT npeackazaHus Ha TPCHHPOBOYHOMN BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT mpeacka3aHuUs Ha TECTOBOH BHIOOPKE

3aganue 15
Obyuatomias BeiOopka (X_text, y_test) aTo —

a) BrIOopka, Mo KOTOPOW HACTPAMBAKOTCS ONTUMANBHBIC TAPAMETPHI IepeBa

b) Bribopka, M0 KOTOPOit OLICHUBAETCS KAUECTBO IMOIYUCHHOTO JIepeBa PEIICHHUI

C) BriOopKa, M0 KOTOPO# OCYIIECTBIAETCS BBIOOP HAMITYUIISH MOJETIN U3 MHOXECTBA MOJIeeit
d) MHOXeCTBO HENEeBbIX 3HAYCHUIA ISl TAHHOTO Habopa JaHHBIX

3amanue 16

[Tpn oOydeHnn HEKOTOPOH MOAEIH Ha TPEHUPOBOYHOM BBIOOPKE U OIEHKE €€ KauecTBa Ha TECTOBOI BBIOOPKE, MOIydeHa OoJIbIIas
pa3HUIIA MEXKTy 3HAaUCHUSMH METPHUK Ha TPEHHPOBOYHOM M TECTOBOH BBIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogeis nepeodydeHa

b) Pacnpenenenue naHHBIX B TECTOBOM BHIGOPKE CUIIBHO OTIIMYAETCS OT PACIPENEICHUs. B TPEHUPOBOYHOM
€) Mogens HenooOyeHa
d) Mogerp uaeansHO HACTPOCHA

Bamanue 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npe/yio>xkeHHbIX KOMOMHAIU HEe BBI30BYT OMINOKY?

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]]

3amanue 18

Kakne cTpoku mo3BoJISIIOT 0TOOpaTh 5 MepBbIX CTPOK JatadpaiiMa data (MHAEKCHI 1ocieJ0BaTeNbHOCTS Yrcel oT 0 ¢ marom 1)

a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19




B kaknx ClIydasiX MOXKCT OBITH UCIIOJIE30BaHA CTylneH4YaTas (byHKIII/Iﬂ aKTHBaHI/IH?

a) Ompenenuth K CbeTOOHBIM HITH HECHEAOOHBIM OTHOCHTCS TPUO?

b) Onpenenuts kK KakOMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) OTHOCUTCS UPHC?
C) Pa3menuTh TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MTOJIOXKUTEIIBHBIC.

d) IIpenckasare pa3mep 3apabOTHOM IIIATHI CHELHMATINCTA O ONPEACICHHBIM TapaMeTpam.
e) Pa3menuts H300paKeHHS HA COSPIKAIIIE U HE COACPIKAIIIE OTKPBITHIA OTOHb.

3amanune 20
Kakoe 3HaueHne MOXKET UMETh B3BEIICHHAsI CyMMa BXOJIOB HEHpOHa (10 UCHOJIb30BAHUS aKTHBALUOHHOM (HYHKI[IH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- o0+ )

2.2. TunoBble 3a1aHU JIs1 OLIEHKH HABBIKOBOI0 00pa30BaTeIbLHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

KOI[ 1 HAMMCHOBAHUC

WUHIHMKATOpA JOCTHKCHHS OO0pa3oBaTeNbHBIN pe3yabTaT
KOMIICTCHIIUH
OIIK-10.2: Ncnons3yeT OO0yuaromuiics ymeer:
OCHOBHbBIE METO/IbI M TEXHOJIOTUH
HCKYCCTBEHHOTO MHTEJUIEKTA /st | - ATPETHPOBATh, GHILTPOBATH, HACTPABATE BECA, BEIOMPATh KIACCH(UKATOPEL
PELLICHNs THIIOBBIX 33724 KITacCCU(PUIMPOBATh, BU3yaIN3UPOBATh JaAHHEIC, CTPOUTH EPEBbs PEILICHUH C

WCIIOJIb30BaHUEM SI3BIKOB BBICOKOTO YPOBHSI JIJIsl pEIICHUS HAYYHO-TEXHUYECKUX 3314 B
obnactu npogecCUOHAIBHON AEATEIBHOCTH;

Bamanue 21

Otkpoiite Jupter notebook, cosmaiite ¢aiin lab2 <pama Qammmmss™>.ipyng (wampumep, lab2_tiuzhna.ipynb), moaxoumrte
oubnmorekn numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Nomy4anTe pacnpeneneHne YUCIOBBIX BEIHMUYHMH AaTadpeliMa Sp NCTIONb3ysl 0a30BbIe METOIbI BU3yalnu3aun Onbinorexy pandas.

Wmnoprupyiite 6ubnmoreky Seaborn. Hcmonb3ys uHTepdeiic Ui MOArOHKM PErpecCHOHHBIX MOJIENIed K  YCIOBHBIM
MOAMHOXECTBaM Habopa JIaHHBIX BBIBEANTE IpaK yCHEeBaeMOCTH 110 MaTEMaTHKE U YTCHUIO C pa3zeeHHeM I10 MOy.

Bamanue 22

3arpysure Moaynu 6ubnroTek numpay u matplotlib, a Takxkxe moxynu OubmmoTexu Scikit-learn, HeoOXoaMMEIE [T pabOTHI C JPEBOM
peurenuii. M3 sklearn.datasets parpysure TecToBblil Habop iris. M3yunrte cTpyKTypy HOny4eHHOro Habopa maHHbIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TEPMUHOJIOTHH). KakqoMy 3K3eMILIIpY COOTBETCTBYET YETHIpE YHCIOBHIX aTpudyTa
(nnvHA YameNnucTHKa B CM; IIMPHHA YaIleINCTHKA B CM; JUTHHA JIETIECTKA B CM; IIMPUHA JIETIecTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHBII HAOOp TO3BOJIAET PEUINTH 3a7ady KIacCH(HUKAINH, OTHECEHUS pacTeHHs "Hpuc" HCXOAd U3 IIUPUHBI
JIETIECTKOB, JJIMHBI YaIIEINCTHKA U T.JI. K OJHOMY U3 Tpex kiaccoB. Coznaiite nemoHcTpatuBHbIN Decision Tree kmaccudukartop,
WCTIONB3YSl OJHOMMEHHBIH Kiacc n3 O6mbmmorekn sklearn m coxpanure ero B mepemennyro dt. s pasmeneHns MHOXeCTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCHONB3yHTe MeTox train test split. OToOpasuTe mnoNydYeHHOE AEPEBO pEUICHUI TIpadHuyecky,
ucnons3yiite meron plot_tree

3amanue 23

3arpy3uTe JaHHBIE M3 BCTpoeHHOTo Habopa load digits. lanHble npencraBisioT coboit Habop n3 1797 pykonucHBIX M300pakeHuH
mudp pasmepamu 8 Ha 8. Kakaas kapTHHKa IpeCTaBIeHa MAaCCUBOM M3 64 3HAYSHHM IBETa JJIS KaXIOH sTUSHKH W300paKeHMsI.




OO0y4uTe IepeBo PEUICHUI U MOIYYHTE Mpecka3aHue Ha TECTOBOM BhIOOpKe. Busyanusupyiite mpeacka3aHue, yKaKUTe TOYHOCTh
JUTSI TIOJTY9eHHOTO JiepeBa.

3ananue 24.
3arpy3urte BCTpOCHHBIN Habop boston.

Habop marnbIX boston mpeacrasiser coboii cioBaps ¢ kimodamu data, target, feature names u DESCR. Kimtouy data cooTBetrcTByeT
MAaCCHB CIICKOB!

{'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 3aiaua HaiiTi onucanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 ypOBEHb MPECTYMHOCTU Ha AYIIY HACEIECHUSI.

IoctpoiiTe nepeBo pelieHuiA, IPeACKa3bIBAIOIICe CTOUMOCTD JKWIIbS MO0 UMCIOINUMCS NaHHBIM. OOpaTHUTe BHUMAaHUE, CTOMMOCTh
JKHUJIBS - BEJIMYMHA HETIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{is mpeackasanus 3HaYCHUS
1eNeBoii (yHKIMK HYKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[TepeGepure Bce nepeBbs Ha JaHHBIX boston IO CIEAYIOMINM [TapaMeTpam:
MaKCUMalbHas TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMAaJIBHOE YHCIIO0 TIpo0 I pasaeneHus - oT 2 1o 10

MUHHMMAaJbHOE YHCII0 Mpol B nucte - oT 1 10 10

OTt06pa3uTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.
3arpys3ure BCTpOCHHBIN Habop boston.

W3yuute ocranbHbie aTpuOyThl Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMuU U MakCHMaJIbHOM
ryOuHOMN paBHO# 5 ypoBHsaM st narubix digits_load().

OO0yuuTe MONy4eHHYIO MOJIeib. BrimonHuTe npeackazanue. [locauraiite TOUHOCTH (score) ISt Jieca.

VYkaxuTe TpH CaMBIX BaXHBIX IapaMeTpa U1 JIEPEeBbEB pEIICHHH B CO3JaHHOM JieCcy, WCIIONB3Ys, HalpuMep, arpuoyT
feature_importances_.

VK-1.3: BripabateiBaer | OOyuaromuiics BJIaeeT:

CTpaTEruIo nefcTBHI s

pellleHuss NPUKIAAHBIX 3ajay, | - HABBIKAMH HAIMCAHHSA HEHPOHHBIX CETeH IS PEIICHUS HAyYHO-TEXHHYCCKUX 3a]ad B
&

HCTIONB3YS TexHoyoruu | 007macTu ceoei npodeccnoHanbHON NesSTENbHOCTH;

HNCKYCCTBCHHOT'O MHTCIJICKTA
- HaBbIKAMHU 06y‘{eHI/I$I MOACIN C HCIIOJB30BAHUEM HHCTPYMEHTOB MCKYCCTBCHHOT'O

HUHTCIIJICKTA.

OIIK-10.2: Vcnons3yer | ~HABBIKAMH OUECHKH KaueCTBA PAOOTHI alfOPUTMA B 3a1a4aX KIIACCH(HKAIMK 1 PErPECCHH.
OCHOBHBIE METOJIBI  TEXHOJIOTHH

HNCKYCCTBCHHOI'0O MHTCJIJICKTA JJIA
peUICHUsA TUIIOBBIX 3ada4

1. WcnonbsyiTte ¢aiin StudentsPerformance.csv. BbiBegute CTPOKM C AaHHbIMM 06Y4YalOLLMXCA, KOTOpPble He NPOXoAuIu
noAroToBuTesIbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl MO ogHOMY U3 TecToB (ntobomy)




10.

60nbLlie 90 6annos. Umnoptupyinte BubAnoTeky Seaborn. Mcnonbsys metoa Implot() BbiBeanTte rpadmk ycnesaemoctu no
MaTeMaTUKe W YTEHUIO C pa3gesieHnem no nony.

Ucnonb3yiTe daiin StudentsPerformance.csv. BbiBeguTe CTPOKKU € AaHHbIMUM 0byyarowmxca, HabpaBLIMX B CyMme 3a TpU
Tecta 6bonbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxkuTte Ha rpaduke cpeaHuii 6ann No matemaTuke
ANA AeByLIeK U IoHOLEN B 3aBUCUMOCTM OT YPOBHSA 0byYeHus.

Onpefennte, K KAKOMy U3 TPex BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpam: AJIMHA YallennCcTrKa,
LWMPMHA YaWeNnCTUKA, AJIMHA IeNeCcTKa U LUMPUHaA NenecTKa. 3arpysute moayam bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3paliTe AEPEBO PELIEHN CO CAEAYIOWMMM NapameTpamm: MakCcuMabHas riybuHa - 4 ypoBHs,
MWHUMaNbHOE YNC/10 06BbEKTOB B ncTe - 4. OTOO6pasnTe Noly4EHHOE AEPEBO PELLUEHUI rpadrUeCcKm, UICNOb3YTE METOZ,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
OnpefennTte, K KAKOMy M3 TPex BUAOB NPUHALNEKUT UPUC NO YETbIPEM YMCNOBbLIM MApamMeTpam: AANHA YalLeNnUCTUKa,
WMPMHA YaLLeNNCTUKa, 4/IMHA NIeNecTKa U LWUPKWHa enecTKa. 3arpysute moayam 6ubnmorek numpay u matplotlib, a Takxke
moaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl c gpeBom peweHnin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paniTe AepeBO peLleHnn co cneayoWwmMm napameTpaMm: MakCMManbHOEe KOMYEeCTBO Y3108 - 3,
MWHUMaNbHOE YnCo O6BEKTOB ANs pasgeneHua nucta - 6. OTobpasnTe NosyvyeHHOEe AEpPeBO pelleHnit rpaduyecku,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTE/IbHO K/1acCcoB, K KOTOPbIM NpUHAA/NeKaT AaHHble U3
TECTOBOM BbIGOPKU.

OnpeaennTte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalleNnCTUKa,
LWMPMHA YaLIeNNCTUKa, 4/IMHA IeNecTKa U LWMPKUHaA AenecTKa. 3arpysute mogyam 6ubamortek numpay un matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peuweHuin. M3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepeBbsimu. BoinonHWUTE NpeacKasaHue
OTHOCUTE/IbHO KNIAaCCOB, K KOTOPbIM MPUHAANeXaT AaHHble U3 TecToBOW BbIGOPKU. MocunTaiTe TOYHOCTL (score) ans
NoJlyYeHHOW Moaenu.

3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6mubnnotekn Scikit-learn, Heobxogumble ana
paboTtbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute TecToBbii Habop iris. Co3gaiTe M 0byunuTe mopenb
RandompForestClassifier c makcMmanbHoW rnybuHol aepeBbeB - 7. BbiNONHUTE NpeAcKka3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MocumTaiTe TOUHOCTb (accuracy) gaa Noay4eHHOM Moaenu.
MUmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN 1 TECTOBLIN B Nponopuun 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNONHWUTE NpeacKasaHue u
OLEeHWTE ero KayecTso.

MmnopTupyiite Habop aaHHbIX load_digits, cogepskawmin 1797 nsobpakeHuUin pyKonUCHbIX uMdp pasmepamun 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.
MocTpoitTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX CNI0EB: BXOAHOT0, CKPbITOrO U BbIXOAHOTO. BbINONHUTE NpeAcKasaHue u
OLEHWTE ero Ka4yecTso.
Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEWpPOHA, Ha BXOA AO0/IKHbl NOAABaTbCA Beca,
CMeLLeHMe, N 3HAaYEHUs BXOAOB HeMpOoHa. B KauecTBe PpyHKLMM aKTUBALMWN UCMONb3YITE CUTMOMAY:

1

1+e™
Hanuwwute Knacc Neuron, BbiNOAHAWMIA GYHKUMM UCKYCCTBEHHOTO HEWpPOHa, Ha BXOA AO/KHbI MOAAaBaThCA Beca,
CMellleHWe, 1 3HaYeHnA BXOA0B HeipoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE TMNepBOoINYECKUIA TaHTeHC:

2
than(z) = m -1

©CoOoNoGR~WNERE

2.3. IlepeyeHb BONPOCOB AJIsl NOATOTOBKH 00y4AKOIIUXCHA K NPOMEKYTOUYHOH aTTeCTAMU

HckyccrBennslii naTemnekT. OcHoBHbIe noHsATUs W

MammHHoe o0ydeHue.

I'my6oxoe oOy4enue.

OOyd4enue ¢ yuauTesneM u 06e3 ydurels.

OcCHOBHBIE MOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MerTo00THYECKHE TIPUHIHITEI aHAIN3bI JTaHHBIX.

Ienu, aTamsl, METOB! M TEXHUKU aHAIN3a JaHHBIX.

dunbTpanys rpynnupoBKa U arperanus JaHHbIX.

Busyanuzanus qaHHbIX.

10. Busyanm3amus naHHbix B Phyton.
11. Busyanmzanus B Pandas.
12. bubmuoreku Seaborn u Matplotlib




13. Pemaroniue epeBbsi: OCHOBHBIC TOHATHSI.

14. 3anmaua kiaccupUKaIyH.

15. JlepeBbs penienuii. OCHOBHBIC TapaMeTphI AepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHUH.

17. Merox OnmKalIINX COCENE.

18. Konmemnmus cioy4aifHOTO Jeca.

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

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

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

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

28. IlepuenTpoH.

29. OOyueHne HEHWpoOHA.

30. I'pagmeHTHSBII CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHYeCKHUil IpaeHTHBIH CITyCK.

33. Merto HauCKOpeuIero cmycka.

34. HeiipoHHast ceTb.

35. OpHocnoitHas MOZIEIb.

36. CBepTouHbIe HEPOHHBIE CETH.

37. CBEpTOYHBIii CIIOH, CII0H OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHus 00pa3oB.

40. Kiaccudukanus 00beKTOB.

41. Tlomck m300pakeHus 1Mo 00pasIry.

3. MeToanyeckue MaTepuaJibl, ONpe/esiiolue NpoueIypy 1 KpUTepuu olleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHMIA TP MPOBeIEHUU MPOMEKYTOYHOM aTTeCTAIUN

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIICHKa «OTJMYHO» BBICTABIIAETCA OOydaroleMycs, €CIIM KOJIMYECTBO MPABHIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

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

- OLIEHKAa «YyIOBJIETBOPHMTEJBbHO» BBICTABIAECTCA OO0YyYaroleMycsi, €CIM KOJIMYECTBO IPABUIbHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —/5—60 % oT 06111ero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEeY/O0BJIETBOPHMTEJBbHO» BBICTABISETCS 00YYarOIIEMYCs, €CIM KOJMYECTBO IMPaBUIIbHbBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kputepun (popmMupoBaHusi olieHOK N0 pe3y/ibTAaTaM BbINOJHEHHUS 3aJaHUMH

«OTIAMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMNOOK U HEJOUETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEel He OoJiee OJIHOM
HerpyOo# oIMOKK M OIHOTO HeJoUeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 32 pabOTy, €ciau 00yJyarouuiicss NpaBUJIbHO BBINOJHUI HE MeHee 2/3
Bceil paboThI MM TOMYCTHI He Oojiee 0JHOW IpyOoi OIMOKH M JABYX HEI0YETOB, HE Oojiee OAHOI rpyboil u
OJIHO Herpy0Oolt onOKH, He OoJiee TpeX HEerpyObIX OINOOK, OHON HErpyOOl OMIMOKHY U IBYX HEJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YUCIO OUIMOOK W HEAOYETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YIOBJIETBOPUTEIHHOY WU TIPABIIIBHO BBITIOJIHEHO MeHee 2/3 Bceil paboTHhl.

Buowt owuboxk:

- epybvie owuUOKU. He3HAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OwWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUA.

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

- He0ouemvl: HepayUOHAIbHbIE NPUEMbL BLINOJIHEHUS 3A0AHUsL, OMOENbHbIE NOSPEULHOCU 8 POPMYIUPOBKe
86160008, HEOPEIHCHOE GbLINONHEHUE 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
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYCHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK NMPU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCcKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUSA IMOCICAOBATCIIbBHOCTHU U3JIOKCHUA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM CJIy4ae, KOT/ia CTyJIEHT JAEMOHCTPHPYET (pparMeHTapHbIC 3HAHHS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBI U3Y4aeMOr0 Kypca: ero 0a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX po0ieM. Y
9K3aMEHYEMOTr0 CJIa00 BhIpaKE€HA CIIOCOOHOCTh K CAMOCTOSTEIILHOMY aHATUTUIECKOMY MBIIIICHHIO, UMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MaTCpualid, OTCYTCTBYIOT HCO6XOI[I/IMBIG YMCHUS W HABBIKH, JOITYHICHBI FPY6BIC
OomKMOKH ¥ HE3HAHHE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HE0OXO0IUMO TSI IOTYICHHUS TTOJIOKUTEITLHOU OIICHKHU.
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