[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Manannyesa Hatanbs HukonaesHa

[lomkHOCTb: AnpexTop Guamnana

[Jlata noanucanns: 05.12.2024 16:43:09 K paboueli mporpaMme JUCHHUILIMHEL
YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

[Ipunoxenue

OLIEHOYHBIE MATEPHAJIBI JIJISI MTPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJVIEKTA

(Haumenosanue OUCYUNIUHBL(MOOY5)

Hampapnenune moaroToBKy / CieUaIbHOCTD

38.03.01 DxoHoMukKa

(K00 u HaumeHoBaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

JKOHOMHUKA U (PUHAHCHI NPEeANPUATUHI (OPraHu3aLuii)

(naumenosanue)



Coneprxanue

ITosicHuTenpHas 3amucka.

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

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



1. HosicHuTEALHAS 3aIIHCKA
Heﬂb HpOMC)ICYTOHHOﬁ arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

@opMBbI IPOMEXKYTOUHOH arTecTauu: 3a4€T, / CEMECTP

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

Ko 1 HanMeHOBaHUE KOMIIETEHIINT Kon nHAMKaTOpa JOCTHKEHNS! KOMIIETEHIIUH
OIIK-5: Cnoco0eH nCToIbp30BaTh COBPEMEHHEIC OI1K-5.3: Mcnonb3yeT MeTObI HICKYCCTBEHHOTO
MHQOPMAIMOHHBIE TEXHOJIOTHU M IIPOTPAMMHEIE CPEICTBA IIpU WHTEIUIEKTa (MAIIMHHOTO OOYYCHNUS) U aHaJ3a OOJIBIINX
peneHnH NpodecCHOHANBHBIX 3a1ad. JIAHHBIX JJIs pELIeHHsI IPUKJIAJIHBIX 33134

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE UHIUKATOPA O1eHOYHbIE
PesynbraThl 00yUYeHUS MO JUCUUIUINHE
JIOCTHYKEHHSI KOMIICTCHIINU MaTepUalbl
OIIK-5.3: Hcnons3yer Mmetoasl | OOyyaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METOIbI MaIIHHHOTO o0yuenus; | Ne20)
00y4eHHs) ¥ aHaIKM3a OONBIINX JAHHBIX I | KIACCH(DHUKAIMIO 33/1au MAIIMHHOIO OOYYEHHs; METPHUKH
peLICHUsI PUKITAHBIX 3324 KavyecTBa Mojein; (GYHKIHMM W METOAbI OHOIHOTEKH

Pandas: query, tail, sample, head; metoap! punbTpanuu u
arperaluuy JaHHBIX; MPU3HAKH IepeoOyUYCHHOCTH MOJIEIIH;
MeTozp! OnbmmoTek sklearn, seaborn, matplotlib m numpy.
OO0yJaromuiicss ymeer: 3amanus (Ne21 -
arperdpoBarh JaHHble cpeacTBamMu Python; BeImomHsaTh | Ne25)

¢bunpTpaunio AaHHBIX cpencTBaMu Python; HacTpamBaTh
BeC HEWpOHHA; BBHIOMpATh TUN KIacCHpHUKaTOpa B
3aBHCHMOCTH OT IOCTABJICHHOW 3a]lau¥; BU3yaIN3UPOBATh
JMaHHBIC  cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BBITIOJIHSATh MHOTOKJIACCOBYIO KJIACCU(MKALMIO METOAAMH
oubmuorexu sklearn;

CTPOMTh JEPEeBbsl PEIICHUA U BBINOJHATH 10 HUM

Ipe/icKa3aHue.
OOyJaroniuiicsi Biaajgeer: 3amanus (Ne  26-
HaBbikamu noctpoeHust gepeBa peleHuii; Ne30)

peanu3anuu anroputMa cirydaiiHoro neca (Random forest);
HanucaHusi HEUPOHHBIX CeTell;
00y4eHHsI MOJIETIH.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) seinonaenue 3aganuit B OMMOC Caml YIIC.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIM WHbIE MATEPHAJIBI [IJIs1 OIleHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1H) ONBITA AeATEeNIbHOCTH, XapAKTEPHU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIM I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUS) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEIHA3HAYEHHBIE i NPOBEIAEHUS AaTTECTALIMOHHOTO
MEpOIPHUATHS, XpaHATCA Ha Kadeape B JOCTATOYHOM JUIS NMPOBEACHUS OLEHOYHBIX NPOIEAYp KOJHMUecTBe BapHaHTOB. OueHOYHBIE
CpEICTBa MOJUICKAT aKTyaIW3alldd C YYEeTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHHA WU
conuanbHOM cepbl. OTBETCTBEHHOCTD 32 HEPACIIPOCTPAHCHHE COJICPKAHUS OLICHOYHBIX CPEICTB CPEAH 00YUArOIIUXCsl YHUBEPCUTETA
HECYT 3aBeIyroIuii kaeapoil u npenoaaBaresb — pa3pabOTYHK OIICHOYHBIX CPEJICTB.



KO,H 1 HAaUMCHOBAaHUC UHAUKATOpaA
JOCTUKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-5.3: MHcmons3yer wMetoasl | OOydaromuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJIEKTA | OCHOBHBIE METOJbl MAIIUHHOTO OOYYEHUs;, KIACCU(PHUKAIIUIO 3a/la4 MAIIUHHOTO O0Yy4eHUs;
(MaIIMHHOrO 0Oy4eHMs) U aHAJIU3a | METPUKH KadecTBa MOJENH; (YHKIIMH W MeToasl Ombiamoreku Pandas: query, tail, sample,
OonpmMX JaHHBIX A4 pemenus | head; meroapl GUIBTpalMd W arperanyd JaHHBIX; TPU3HAKH MEPeOOYUCHHOCTH MOICIIH;
MPUKJIATHBIX 3a7a4 MeTo 6l OnbmmoTek sklearn, seaborn, matplotlib u numpy.

3anmanue 1
MammHHOe 00y4YeHue —

a) crenuaIM3UpOBaHHOE MPOrPAMMHOE pelreHue (KM Habop PelICHHI), KOTOPOe BKIOYACT B ce0st BCe MHCTPYMEHTHI IS
U3BJICUCHUS] 3aKOHOMEPHOCTEH U3 CHIPBIX JAHHBIX

b) ara rpynnupoBka 06bekToB (HabmroneHuiA, cOOBITHIT) HA OCHOBEIAHHBIX, OMHUCHIBAIOIINX CBOHCTBA 0OBEKTOB

C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yueOHbIi MprMep, COepIKAINi 3aJaHHBIIT BXOJHOW HAbOP
JIAaHHBIX, U COOTBETCTBYIOIINN €My NIPaBUJIbHBIN BBIXOJHOU pE3yJIbTaT

d) mozmpa3szmeneHre HCKYCCTBEHHOTO MHTEIUICKTA M3YHYArOIINi METOBI OCTPOCHHS airOPHTMOB, CIOCOGHBIX 00y4aThCs Ha
JaHHBIX

3amanue 2

Cpem/l NPEAIOKCHHBIX 3a1a4 MAalllMHHOTO 06y‘I€HI/IH YKaKUTC 3a1a4U PErpecCumn

a) Ilouck HEeraTMBHBIX OT3BIBOB Ha (PUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢punbTpanuu cama
c) Ilpeackasanue cpoka OKyMaeMOCTH IPOEKTa
d) TIIpeackaszaHue pIHOYHOW CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHHYECKUX TPAH3aAKIU

3aganue 3

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

3aganue 4

Kakue 13 nepedrcieHHbIX KOMaH| BEpHYT JaHHbIe 11 Poccun 1 3umbadBe?

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 YTBEPKIACHHUSI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBeIM npejckazaHUEM MOJIETH SBIISETCS MPeICKa3aHue CIIydaHoro JepeBa
b) Tlapamerpsl s Kaxa0ro JAepesa (riryorHa, MUHUMAIBHOE YHUCIO 00PA3IOB B JIKCTE U T.J1.) BEIOMPAIOTCS CITy4aiHO
¢) Kaxmgoe nepeBo B jecy momydaer Ciyq4aiHpli MOAHA00p TaHHBIX
d) Ywucino nepeBreB B JIECY BHIOUPAETCS CydailHBIM 00pa3oM
e) Ilpexckaszanue MOJENH - YCPEAHEHHEBIE MTPEICKa3aHNsI JIEPEBBER
3ananue 6

Kakoit anI/I6yT OTBC€YACT 3a MUHHUMAJIbHOC YUCJIO 06pa31103 B JICTE?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3anmanue 7

Kakoit aTpu0yT oTBe9aeT 3a MUHIMAaJIbHOE YUCIO 00Pa3IoB B y3i1€ IS pa3aesieHus?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3anmanue 8

OTMeThTE BepHBIC YTBEPIKICHHS O BIUSHUU ITAPAMETPOB PEIIAIOIICTO JCPEBhs Ha IEPEOOyUCHHE
a) UYem menblne 3HaUueHHE min_samples_split, TeM MEHBIIC TCHACHINS K IEPEOOYICHHIO




b) UYewm mensine 3HaueHre min_samples_leaf, Tem MeHbIIIe TEHACHINS K IEpeOOYUCHHUIO

€) UYem MeHbIe TIyOHHA JepeBa, TEM MEHBIIC TEHACHIUS K TEPEOOYICHHIO

d) TI'ayOuHa mepeBa HUKAK HE BIUSET HA €r0 IIEPEOOYIEHHOCTD

e) UYem mMeHbIle 3HAUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYICHHUIO

3amanue 9

Kaxkoit KJ'IaCCI/Iq)I/IKaTOp HCO6XOIII/IMO HCIOJIB30BATh JIA MPCICKa3aHusd pa3Mepa 0[[06peHHOFO KpeauTra 1o 3aJlaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3amanne 10
OTMeTbTe BEpHBIC YTBEPHKICHUS O ACPEBhIX PEILICHHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TeM OJHOPOIHEE IPHMEPHI B JINCTE
b) cBoiicTBO gini onpeaenseTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) cBOifcTBO samples yka3pIBaeT HA KOJIUYECTBO IIPUMEPOB B y3IIe
d) mapamerp gini, BO BCEX JIUCTHSX JOJDKCH HMETh OJHHAKOBBIC 3HAYCHUSI

3anganue 11
OTMeThTe BepHBIE YTBEPKICHHS O CIy4aiiHOM Jiece
a) uem GoIbIIIE IEPEBLEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHUs
b) Bpems HacTpoiiKu 1 PabOTHI CITyYaHOTO Jieca YBEINYHUBACTCS MIPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 32124 PErpecCcuu
d) chyuaiiHblii Jlec TPUMEHUM IS PEIICHNS 3a1a4 KIacCHpHUKALN

3aganue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyro KOMOWHALIMIO TAPAMETPOB IS IepeBa PeLICHHM
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
€) GridSearchCV Haxomur nydiryl0 KOMOMHAIMIO TapaMeTPOB Ul JepeBa, M3 TeX 3HAUCHHIl MapamMeTpoB, YTO OBUIH
nepeiaHsbl
d) RandomizedSearchCV maet Gonee TouHOe npenckasanue, uem GridSearchCV

3amanue 13
Bribepute U3 crivcka 3a/1auu KIacCU(PUKAIUH:
a) pasnenuts 1o Gororpaduu KUBOTHBIX HA KOUIEK U COOaK
b) npenckazare cTOMMOCTH KBAPTHUPHI 110 33 JAHHBIM MapaMeTpamM
C) pa3nenuTh Tpuldbl HA CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPACKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPIKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS AePeBa MOTYT OBITh UCIOIB30BAHBI KaK KOJIMYECTBEHHBIE, TAK U KATErOpHATbHBIE
NPU3HAKA
b) epeBss perrennit MOTYT periaTh 3a1a4y KIacCHHKAIMU C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) Yewm mewnsbine 3HaueHue min_samples_leaf Tem Tounee OyayT mpeacka3aHus Ha TPCHHPOBOYHOMN BBIOOPKE
d) Yewm menbiie 3Hauenne min_samples leaf Tem Tounee OymyT npeackasaHus Ha TECTOBOM BBIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANBHbIE TAPAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBAETCS Ka4ECTBO IMOJYYCHHOTO epeBa PEIICHHUH
C) BrIbopKa, M0 KOTOPO# OCYIIECTBIAETCS BEIOOP HAMIYUIIICH MOJIEITH M3 MHOKECTBA MO
d) MHOKeCTBO LeJeBBIX 3HAYEHHI /IS JAHHOTO HAabopa JaHHBIX

3aganue 16
IIpu 0OydeHnE HEKOTOPOIl MOETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BBIOOPKE, MoiTydeHa OoJbImas
pa3HHIa MEXXAY 3HAUEHUSIMH METPHK Ha TPEHUPOBOYHOM U TeCTOBOI BEIOOpKax. O 4eM 3TO MOXET FrOBOPHTH?

a) Mogenp nepeoOyyeHa

b) PacnpeneneHue AaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT paclpeeeH s B TPEHUPOBOYHOM

C) Mogenp HenooOy4eHa

d) Mogenp uieanbHO HACTPOESHA

3amanne 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeioxKeHHbIX KOMOMHAIIMI HE BBI30BYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]




c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanme 18
Kaxkue cTpoku mo3BOJISIOT 0TOOpAaTh S MEPBBIX CTPOK natadpaiima data (MHIEKCHI MOCIeNOBATEILHOCTD 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 xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyINIeHYaTasl (PyHKIHS aKTHBALMU?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Onpenenuts kK KaKOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
€) Pa3menuTh TEKCTHI Ha HEUTPAIBHBIC, HETATHBHBIC U MOJIOKUTESIBHEIC.
d) IIpenckasars pa3mep 3apabOTHOM MIIATHI CHELHUATIKNCTA O ONPEACICHHBIM TapaMeTpam.
e) PasgenuTh U300pakeHUs HA COAEPIKAIIIE H HE COICPIKAIIIE OTKPBITHIA OTOHb.

3ananue 20
Kakoe 3Ha4eHHEe MOXKET MMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHa (110 MCII0Ib30BaHUs aKTUBALIMOHHOM (DyHKIIUH)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- o0, + )

2.2. TunoBble 3aJaHUs /sl OLIeHKN HABBIKOBOI0 00pa30BaTeJLHOI0 pe3ybTaTa

[TpoBepsiembiii 00pa3oBaTENbHBINA PE3yJIbTAT:

Kon n HauMeHOBaHHUe
MUHIHMKATOpA JOCTHKCHHS OO0pa3oBaTeNbHBIN pe3yabTaT
KOMIICTCHIIUH

OIIK-5.3: ucnone3yeT METOIbI OO0yJaronmiicss ymeer:

MCKYCCTBEHHOTO HHTEIUICKTA arperupoBath JaHHbIE cpeacTBaMu Python; BEIIONHATE GUIBTPALUIO JaHHBIX CPEICTBAMHU
(MaImMHHOTO 00YYeHUs) U Python; racTpauBaTh Bec HelipOHHA; BEIOMPATh THI KIACCU(HKATOPA B 3aBUCHMOCTH OT
aHaM3a OOJBLINX JAHHBIX JUTS MOCTaBIICHHOM 3a/1aui; BU3YaJIN3UpOBaTh JaHHbIE CpeacTBaMu OnbOInoTek pandas, seaborn,
peLICHHUS PUKIIATHBIX 331249 matplotlib; BeImoHATE MHOTOKIIACCOBYFO KiTaccUUKanuio Metoamu oubnmnoreku sklearn;

CTPOHTH ACPEBbs PEIICHUH U BBITIOJIHATH O HUM NPEICKa3aHue.

Saganue 21

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

[Mony4uTe pacnpenesieHne YUCIOBBIX BEJIHMUYHMH AaTadperiMa Sp MCIoIb3ys 0a30Bble METO/IbI BU3yallu3aluy O0udnuoTekn pandas.
Wmnoprupyiite O6ubimoreky Seaborn. Hcmonb3yss uHTepdeiic Ui MOArOHKM PETPECCHOHHBIX MOJENed K  YCIOBHBIM
MOZMHOXECTBaM Ha0bopa JIaHHBIX BBIBEAMTE rpaHK yCIEeBaEMOCTH 110 MATEMaTHKE M YTEHHUIO C Pa3/IeJICHUEM I10 MOIYy.

3aganue 22

3arpy3ute MoyiH OnbsmoTek numpay 1 matplotlib, a Taxoke Mmomynm 6nbanorexu Scikit-learn, Heo6GXxouMBIe U1 paOOTHI C IPEBOM
peurenuii. 13 sklearn.datasets parpysure TecToBblii Habop iris. M3yuure cTpyKTypy HOJydeHHOro Habopa aAaHHbIX. B HaGope 150
9K3eMILIIpoB ("'CTPOK" B MPHUBBIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa yamencTHKa B CM; INMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; IIIMPUHA JIETIECTKA B ¢M) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISET PEMINTH 33/a4y KiacCH(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUTMHBI YaIlIeINCTAKA U T.JI. K OTHOMY U3 Tpex kiaccoB. Co3naite nemoncTpaTuBHBIA Decision Tree kmaccudukarop,
WCTIONB3YSl OJHOMMEHHBIH Kiacc n3 O6mbmmorekn sklearn m coxpanure ero B mepemennyro dt. s pasmeneHns MHOXECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTojn train test split. OToOpasure MOITy4eHHOE IEPEBO pPEMICHWH TpadUuecKH,
ucnonp3yiite meron plot_tree

3amanwne 23

3arpy3uTe JaHHbIE M3 BCTpoeHHOTo Habopa load digits. lanHble npencraBisiioT coboi Habop u3 1797 pykoNMCHBIX H300paKeHUH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpeIcTaBlicHa MACCHBOM W3 64 3HaYCHHH IIBETa JUIS Ka)XIOW STYCUKH M300paKCHUS.
OOyumnTe epeBO peuIeHui U MoIyduTe MIpeAcKa3aHle Ha TeCTOBOH BbIOOpKe. Busyanmusupyiite npenckasanne, yKaKUTe TOYHOCTh
JUISL TIOJTY9EHHOTO JIepeBa.

3anmanue 24.
3arpysurte BCTpOCHHBIH HaOop boston.




Habop marnbx boston mpeacrasiser coboit cnoBaps ¢ kmodamu data, target, feature names 1 DESCR. Kimtouy data cootBeTcTByeT
MaCCHB 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 kaxnmoii ctpouke 13 urcnoBhIX 3HaYeHUH. Bara 3amada HaliTH onrcaHne Kaxaoro u3 HuX. Tak nmepBoe 3HaueHue (6.3200e-03 wim
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITYy HACEICHUS.

[ocTpoiiTe nepeBo pelIeHui, IPeICKa3bIBAIONIEe CTOMMOCTD JKHIIbS 110 UMEIOIMMCS JaHHbIM. OOpaTuTe BHUMaHUE, CTOMMOCTD
JKHJIbS - BEJIMYHMHA HEeTIpepbIBHAs, U iepeBo kinaccudukanun DecisionTreeClassifier Ham He nmogoinér. s npenckasanus 3HaYCHHs
1eneBoil PyHKIMH HYXHO perpeccronHoe aepeBo DecisionTreeRegressor.

[epebepuTte Bce nepeBbs Ha JaHHBIX boston IO CIIEAYIOLUIUM ITapaMeTpam:

MaKcHMalbHas ITyOuHa - ot 2 10 15 ypoBHei#

MUHHMaJIBHOE YHCII0 TIpo0 1y pasaeneHus - oT 2 1o 10

MHUHHMAJIBHOE YHCII0 TIpo0 B ucte - oT 1 1o 10

OTto0pazuTe TydIue mapaMeTpsl U JIydliee 1epeBo.

3amanue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

Wzyuure ocranbHble aTpudOyThHl Kiaccugukaropa. Cosnaiite Mmonens RandomForestClassifier ¢ 15 nepeBbsMU M MakCUMaJIbHOU
riryOuHOW paBHO# 5 ypoBHsIM miist nanHbIX digits load().

OO0yuuTe MoNy4eHHYIO MOieib. BrinmonnuTe npeackazanue. [locuuraiite TOUHOCTH (score) IJist Jieca.

VYKaxuTe TpU CaMbIX BaKHBIX IapameTpa Uil JEPEBbEB PpEIICHWH B CO3JaHHOM JIECYy, HCIOJb3Ys, HampuMep, aTpuoyT
feature_importances_.

OIIK-5.3: Hcnonb3yer Meronsl | OOydaromumiics BiIajieeT:

HCKYCCTBEHHOTO UHTEIUIEKTa | HaBblkaMM NOCTPOEHHUS JiepeBa PELICHHMH.

(MammHHEOTO 00yJeHus) u | HaBrlkamu peanusanuy aaroputMa cirygaitnoro neca (Random forest)
aHanu3a OOJIBIIMX [AHHBIX UL | HaBbIKaMu HamvcaHWs HEHPOHHBIX CETEH.

penIeHusI MPUKIAIHBIX 3a0a4 HaspIkamu 00yueHHsI MOJICIH.

3aganue 26

3arpy3ute OaHHBIE W3 BCTpoeHHOro Habopa load digits. Co3maiite KiaccHpHUKATOp, CO CIEAYIOIIMMHU IapaMeTpaMH JepeBa:
MaKCHMaJbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO O0BEKTOB B JIHCTE - 4.

Paznenurte monyvyeHHbIe JaHHbIE HA TPEHUPOBOYHBIN M TECTOBBIM HAOOpHI NaHHBIX, 75% u 25% cootBeTcTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM IIPUHAJIC)KAT JaHHBIE U3 TECTOBOW BHIOOPKH, COXPAHUTE pe3ysIbTaT MpeAcKa3aHuil B epeMeHHyto predicted.

3aganue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop ganubix boston npezacrasiser co0oii cioBaps ¢ kitodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MAacCHB CIHCKOB:

HUcnone3ys anroputM ciydaiinsiii sec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MAKCUMATIbHOM
TIyOWHON paBHOM 5 ypoBHAM st AaHHBIX. OOyduTe TONYYEHHYIO MOAeNb. BeimomHute mpeackazanue. [locunraiite TO9HOCTH
(score) mus Jieca

3aganue 28

Wmmnoptupyiite Habop mauusix Fashion MNIST (namusie 6ubmuorexu Keras), cogepxaruit 70 000 m300paskeHHid 37€MEHTOB
OJICXKIBI B TPAJIAIIKAX CEPOro, B pasperieHnn 28x28 mukceneit. u npouTure AaHHbIe/

Paznenure Habop Ha TPEHHUPOBOYHBIH U TECTOBBIN B ponopiuu 85/15.

Busyanusupyiite nepbie qecsTh 00bEKTOB U3 TPEHUPOBOYHOTO Habopa.

ITocTpoiiTe HEUPOHHYIO CETh, COCTOSAILYIO U3 TPEX CJIOEB: BXOJHOI'0, CKPBITOIO U BBIXOJIHOTO.

3ananue 29

Cxauaiite nannsle ¢ caidita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [Iyis ckaunBaHus HEOOXOAUMO MPOHTH MPOLEAYPY
perucrpanuu. Pacniakyiite apxuBblI train.zip u test.zip ¢ JaHHBIMHU B KaTaJOre CO CBOMM IPOCKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. PazHecure n3o0paskeHns U3 KaTajora train 1o BHOBb CO3/1aHHBIM ITankaM. Ber Moxer
caenath 3To BpyuHyro (0 6amioB) win nmporpammuo (1 6amt) ucrnonb3ys MeTo sl si3bika Python. Bam monagobutcst 6ubimoreka os
Y METO/IbI CTPOK.

Crenepupyiite garacera u3 U300pakeHUN UCTIONB3Ys MeTo ] OndimoTeku keras ImageDataGenerator.

C momomrsio Metona flow from directory cozmaiiTe reHepaTop JaHHBIX HA OCHOBE M300paKEHUH U3 KaTalora.

HWccnenyiite nomydeHHbIN TeHepaTop. BeiBenuTe Ha 9kpaH, u3ydure Gopmy.

IIpoBenute 0OpaTHYIO onepaluio. Buzyanmsupyiite nepsbie MATh 00BEKTOB M3 MOITYYSHHOTO Habopa TaHHBIX.

Pacmenure nMeromumecs: JaHHbIe Ha TpH Habopa (train,test,validation), 6o ucmonb3yiiTe HaHHBIE U3 apXuBa test, TOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CamocTosTeNIbHO co3/1aiiTe 1 00y4YnTe HEHPOHHYIO CETh JUIS Pa3IMYEHUsI KOLIEK U cobak (1o mpuMepy JadopaTopHOH 5, 4acTs 2).
Jo6eiiTech TOYHOCTH MOJICIIH Ha BaJHIAIIMOHHON BRIOOpKE He Hike 80%

3ananne 30




Peanmu3yiite kmacc Neuron OCYIIECTBISIONIUEN BhIMONMHEHHE (GyHKIMHA =X1*wl+x2*w2 +... +xnwn+b (1), rme x — 3Ha4YeHWS,
MIOJJaHHBIE Ha BXOJ, W - Beca BXOJIOB, a b - cMemieHue. B kauecTBe (GyHKINN aKTHBAIIMN UCTIONB3YHTE CUTMOUAY. Y O0eauTeCh, 9To
CO3/IaHHBIN BaMH HEHpOH padoTaeT. I 3TOro caMOCTOATENBHO 3aJjaiiTe Beca M CMEIIeHMS, U 3HAYCHUS BXOJIOB U IIPOBEPHTE OTBET.
Cobepure u3 HEHPOHOB MPOCTEHITYIO HCKYCCTBEHHYIO CETh, COCTOSIMIYIO U3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO M BEIXOTHOTO.
CKPBITBIN CIIOH — 3TO JITOOO0MH CITOI MEX Ty BXOIHBIM (TIEPBBIM) CIIOEM CETH U BBIXOIHBIM (TIOCTeTHUM ). CKPBITBIX CIIOEB MOXKET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4aloIuXcsl K MPOMEKYTOUYHOM aTTecTaluu

UckyccTBennslii unTeIsiekT. OcHoBHBIE MoHsTH U
MainuHHOe 00y4deHue.

I'nmy6okoe oOy4eHue.

OOyueHue ¢ yunuTeneM U 0e3 yIuTes.

OCHOBHBIE MOHATHS aHaJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo0mOrHuecKre MPUHIMITEI aHAIN3bI JaHHBIX.
Lenn, 3Tamnsl, METOIB! M TEXHUKH aHAJIN3a JAHHBIX.
@unbTpanys TpyNNupoOBKa U arperamnys JaHHBIX.
Busyanuzanus naHHbIX.

0. Bmsyanmmzamnus nasHbx B Phyton.

11. Bmsyammzamus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromuiue nepeBbsi: OCHOBHBIE TOHATHSI.

14. 3anmaua kiaccubUKaIHH.

15. JlepeBbs pemeHunii. OCHOBHBIE TapaMeTPHI JAepeBa.
16. [lepeBo pelicHUi B 3a1a4K PErPECCHU.

17. Meron O6nmKalInX coceeH.

18. Konmemnmus coy4aifHOTO Jeca.

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

21. TIpoGmema mepeoOydeHUs.

22. Tuns! ommbok: true negative, false positive.

23. Merpuku kadectBa mojenu: Precision, Recall, F1 score.
24. TecrupoBanue ROC AUC.

25. HeiipoHHbIe ceTH.

26. VckyccTBeHHbIE HEHPOHBI.

27. OyHKUMY aKTHUBALMK HEWPOHA.

28. IlepuentpoH.

29. OOyyeHne HelpoHa.

30. I'pagweHTHEBIH CITyCK.

31. JpobnenHue mara npu rpaJieHTHOM CITYCKE.

32. CroxacTHUYECKHUI IpaJeHTHBIH CITyCK.

33. MeToa HauCKOpEHIero cmycka.

34. HetipoHHas ceTs.

35. OpHocrnoitHas MOJIENb.

36. CBepTouHble HEWPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast GyHKIHS.

39. 3anmaum pacnoszHaBaHus 00pa3oB.

40. Knaccudukarius 00beKTOB.

41. Tlouck m300paxkeHus 1Mo 0Opasiy.

RO ~NooOkr~wWNE

3. MeToauyeckne MaTepuaJibl, ONpeaesiolue NPoueIypy U KPUTEePUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

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

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYAIOIMIEMYCS, €CIIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl cocraniser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABIISETCS 00YJarOIIEMYCsl, €CJIA KOJTMYECTBO MPABIIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obuiero o0bEMa 3a1aHHBIX BOMIPOCOB,;

- OICHKa «YyIOBJIETBOPHUTEIbHO» BBHICTABISIETCS OOyYarOMIEMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBBIC BONPOCKHI —/5—60 % 0T 001Iero 06sMa 3aJaHHBIX BOIIPOCOB,;

- OLIEHKa «HEeYyJ0BJIETBOPHTEJIbHO» BBICTABISACTCA OOyYaroIEeMycs, €ClIM KOJIMYECTBO MPAaBUIIbHBIX
oTBeToB — MeHee 60% oT o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.



Kpurtepuu ¢popMupoBaHHs OLEHOK IO Pe3y1bTATAM BbINOJIHEHUS 3aaHUH

«OTIANYHO» — CTABUTCS 32 paOOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OMIMOOK U HEJIOYETOB.

«Xopomuio» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJIHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0oii omrOKH U OTHOTO HeloueTa, He OoJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 33 paboTy, e 00yJaroUIuiics MPaBUILHO BHITOIHII HE MeHee 2/3
BCEH paboTHl WM AOIYCTHJ HEe Oojiee OJHOW IpyOOi OMMOKM M JBYX HEIOYETOB, HE Ooyiee OJHOM TpyOoi u
oJHOHI Herpy0oii ommnoOKu, He OoJiee TpexX HerpyObIX OUIMOOK, OHOM HErpyOOi OIMMOKY U IBYX HEJJOYETOB.

«HeynoBJIeTBOPUTEIBLHO» — CTaBUTCS 32 PabOTY, €CIM YKCIO ONIMOOK W HEJA0YETOB MPEBBICHIO HOPMY
IUIs1 OLIEHKH «yJIOBJIETBOPUTEIHHOY» I MTPABUIIBLHO BBHIIIOJHEHO MeHee 2/3 Bceil paboThl.

Buowl owuboxk:

- 2pyOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKY, NOKa3bl8alowjue HenpasuibHoe NOHUMAHUE YCI08UsL NPEeOIOHCEHHO20 3A0AHUSL.

- Hezpybbie OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, OnpedeieHuUll; HepayUOHAIbHBIL 8b100P X00d peuleHus.

- HeOouembvl.: HepAYUOHAbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHUS.

Kpurepuu popMupoBaHusi OlleHOK IO 3a4eTy

«3a4TeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3/esIoB IPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PYHIAMEHTAIBHBIX MpPOOJIeM; MpHOOpen HEOOXOAMMBIE YMEHHUS U HaBBIKH, OCBOMII
BOTIPOCHI MMPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHBIX 3HaHUH, HE TOMYCTHII (PaKTUIECKUX OMIMOOK IPH OTBETE,
JIOCTATOYHO IIOCJIENOBAaTEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKH Marepuan, JOoIycKas JIUUIb
HE3HAYUTENIbHbIE HapYUIECHUS 10CIE10BATEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He3auTeHo0» — BBICTABIIACTCSA B TOM CIy4yae, KOT/Ia CTYACHT JEMOHCTpUPYET dhparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/IelIOB MPOTrPaMMBbI H3Y4aeMOr0 Kypca: ero 6a30BbIX MOHATUH U (PyHIAMEHTAIBHBIX Ipo0ieM. Y
9K3aMEeHYyeMOro ciabo BbIpaxkeHa CIIOCOOHOCTh K CAMOCTOSTEIbHOMY aHAJTUTHUYECKOMY MBIIIJICHU O, UMEIOTCS
3aTpy[HEHUS B M3JI0)KEHUU MaTepHaia, OTCYyTCTBYIOT HEOOXOAMMbIE YMEHUS W HABBIKU, JOMYIICHHI IPpyObIe
OIMOKM M HE3HaHWE TEPMHUHOJOTUHU, OTKA3 OTBEYaTh Ha JOMOJHUTENIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00X0IMMO ISl TOTY4YEHHUS MTOJI0KUTEITbHON OLICHKH.



