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Coneprxanue

ITosicHuTenpHas 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 MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAS 3aIIHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTCCTAllUN — OLICHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB

OoOy4eHHs] 10 JUCHUUIUIMHE, OOECIEeYNBAOIINX JOCTHKCHHE

00pa3zoBaTeNbHON IPOTPAMMBI.

IUTAHUPYEMBIX  PE3yJbTaTOB OCBOEHUS

@DopMBI MPOMEKYTOUHOH aTTECTALUU: 3a4ET, 8 CEMECTP 0uHAA U OYHO-3A0YHASI POPMbL 0OVUEHUSA

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIH

KOZ[ MHAWKATOpa JOCTHXKCHUSA KOMICTCHI NN

OIIK-1 CriocoGeH y4uThIBaTh COBPEMEHHBIE TEHICHIIUU Pa3BUTHS
TEXHUKHU M TEXHOJIOTUH B 007acTH TeXHOC(EepHOH 6e30IacHOCTH,
W3MEPUTENILHON U BBIYUCIUTEIBHON TEXHUKH, HH()OPMAIIMOHHBIX
TEXHOJIOTHIA TIPU PEIICHUH THITOBBIX 3a7a4 B 001aCTH
poheCCHOHANBLHON IEATENBHOCTH, CBSI3AHHOMN C 3allIUTOH OKpYyKaromien
cpenpl 1 obecriedeHneM 0e30MacCHOCTH YeIOBeKa

OIIK-1.5: Mcrione3yeT METOABI HCKYCCTBEHHOTO
WHTEIUIEKTa (MAIIMHHOTO OOYYCHNS) U aHaJ3a OOJIBIINX
JTAHHBIX JIJIS PEIICHISI TPUKIIAIHBIX 32129

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pe3yJIbTATAMU 0CBOEHHS 00pPa30BaTEIbHOI MPOrpaMMbl

KOIL N HAUMCHOBAHUE UHAUKATOPA
JOCTHXCHUA KOMIICTCHIIMN

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

O11eHOYHEIE
MaTepHAaJIbI

OIIK-1.5: Ucnonszyer METOIbI
HCKYCCTBEHHOTO HWHTEUIEKTa (MAIIHHHOTO
00yueHHs) U aHanu3a OOJBIIUX AAHHBIX JIJIS
peIIeHHs TPUKIIAIHBIX 32139

OO6yyaroniuiics 3Haer:

OCHOBHBIC ME€TOAbI MAIIIMHHOT'O O6y‘leHI/I§I; KJ'IaCCI/I(bI/IKaI_[I/IIO
3aJa4 MalIuHHOI'O 06yquI/1$1; MCETpUKH KadyeCTBa MOJICJIU;
¢ynkuuu u Mmeronsl Oubimoreku Pandas: query, tail,
sample, head; Merospl QuIbTpalii U arperanyy JaHHbIX;
OPH3HAKH MEPEOOYICHHOCTH MOJEIH; METOIbI OHOIHOTEK
sklearn, seaborn, matplotlib u numpy.

Bompocsl (Nel -
Ne20)

OO0yuaronuiics ymeer:

arperupoBaTh JaHHbIC CcpeAcTBamMu Python; BBIMONHATH
¢dunpTpanuio gaHHBIX cpenctBamu Python; HactpamBath
BeC HeWUpOHHA, BBHIOMpaTh THI KiaccudukaTopa B
3aBUCHMOCTH OT MOCTaBJICHHON 3a/1aul; BU3yaJlH3HPOBATh
NaHHBIE  cpeiacTBaMu  OmOmmorexk  pandas, seaborn,
matplotlib;

BBITIOJIHATH MHOTOKJIACCOBYIO KIACCH(DUKAIMIO METOJaMU
oubmuorexu sklearn;

CTPOWTH JICPEBBSl PEIICHUH ¥ BBIIOIHATE [0 HUM
npejcKa3aHue.

3anaHus (Ne21 -
No25)

OO6yyaronuiics BJiajeer:

HaBbikaMu nocTpoeHus AepeBa pelleHUi;

peanu3alu aaroputMa cirydainoro jieca (Random forest);
HaluCcaHUsl HEUPOHHBIX CETEi;

00yUYCHHS MOJICITH.

3amanus (Ne  26-
Ne30)

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJJHON U3 cleaAyromux GopM:

1) cobecenoBanue;

2) seinonHenue 3aganuit B OMMOC [Ipusl YIIC.




2. TunoBbiel KOHTPOJILHBIE 32/IaHUS WM HHBIE MATEPHAJIBI 1JIl OIleHKHU 3HAHWI, yMEHH i, HABBIKOB
U (MJ1H) ONBITA A1eATeIbHOCTH, XapAKTEePU3YIOIIUX YPOBEeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIH I

2.1. TunoBble BONpOCHI (TeCTOBBIE 3aaHus) /IJIAA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOIO pe3yJbTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAaT:

Kon n nanmeHoBanme WHAUKaTopa

OO0pa3oBaTenbHBINA PEe3yIbTaT
JOCTHIKCHUsI KOMIICTCHIUH

OIIK-1.5: MHcnomezyer wMmeronsl | OOyuaromuiics 3HaeT:

HCKYCCTBEHHOTO UHTEIJIEKTA | OCHOBHBIC METOJBI MAalIMHHOTO OOYYeHHMS; KJIAaCCH(UKALMWIO 33aJad MAIIMHHOTO OOy4YeHUS;
(MamMHHOrO OOYY€HHUS) U aHANU3a | METPUKHM KauecTBa MOJENM; QYHKIMH U MeToasl Oubnmoreku Pandas: query, tail, sample,
OonbmIMX JaHHBIX Ui perieHus | head; MeTomsl (UIBTpALMM M arperanud JAHHBIX; NPU3HAKK MEPEOOYYEHHOCTH MOJIEIIH;
MIPUKIIATHBIX 32129 MeTozb! OnbmmoTek sklearn, seaborn, matplotlib u numpy.

3amanne 1
MamuHHOe 00ydeHne —
a) CrenuaaTM3upOBAaHHOE MPOTPaMMHOE pelieHre (WM Habop peIICHHiA), KOTOpoe BKIOYAeT B ce0sl BCe MHCTPYMEHTHI IS
U3BJICYCHUSI 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX
b) ara rpynmuposka o6sekToB (HabmromeHnit, cOOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIINX CBONCTBA 0OBEKTOB
C) HaboOp JaHHBIX, KaXKIas 3aIlHCh KOTOPOTO MPEACTABISET CO00M yueOHbIH MpUMep, COIepKAaIlii 3aJaHHbIH BXOIHON HAbOp
JIaHHBIX, U COOTBETCTBYIOIIUI €My NPaBUIILHBII BEIXOAHOW Pe3yJIbTaT
d) moapasmencHHEe HMCKYCCTBEHHOTO HHTEIUICKTA HM3YYalOIIHil METOIBI MOCTPOCHMS aJrOPUTMOB, CIOCOOHBIX O0yYaThCs Ha
JaHHBIX

3aganue 2
Cpenu mpetoKEeHHbIX 3a1a4 MAITHHHOTO O0YUCHHUS YKAKUTE 337241 PErPECCHU
a) Tlouck HeraTHBHBIX OT3bIBOB Ha (DHJIBM Ha CAlTe KHHOKOMITAHUH
b) Ausroputm punbrpanun cnama
c) Ilpenckasanue cpoKa OKYIaeMOCTH HPOCKTA
d) Ilpencka3aHue PHIHOYHON CTOMMOCTH KBAapPTHPBIL
e) Tlouck MOIICHHUYECKUX TPAH3AKIIHIT

3ananue 3
K 6ubnuorekam aHanu3a qaHHbIX B Python oTHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwe u3 mepeunciieHHBIX KOMaH]] BEpHYT NaHHbBIe 11t Poccnu u 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTe BepHbIE YTBEPIKICHUsI 00 ajroputMme ciiy4aiiHoro jieca - Random Forest
a) MHToroBeIM mpejcKkazaHUEM MOJIEIH ABIISIETCS MpPe/ICKa3aHue CIy4aiiHoOro aepeBa
b) TMapamerps! s kaxa0ro Aepesa (r1yOHHA, MUHUMAIBHOE YHUCIIO 00PA3IOB B JIMCTE U T.JI.) BBIOUPAIOTCS CIIyYaiiHO
c) Kaxnoe nepeBo B jecy HosydaeTr Cay4aiHbli MOAHAOOP TaHHBIX
d) Ywucno nepeBbeB B Jiecy BHIOUpAETCs CilydaitHbIM 00pa3om
e) IlpenckazaHue MOJENH - YCPEAHEHHBIE MIPEICKAa3aHMs J€PEBLER

3ananue 6
Kakoii aTpu0yT oTBedaeT 3a MUHIMAaJIbHOE YUCIIO 00pa3IoB B JUcTe?
a) min_samples_leaf

! TlpuBoasTCs TUNOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE JJIi HPOBENEHUsS ATTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLIEHOYHBIX NPOIERyp KOJMYeCTBe BapHaHTOB. OIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyalIM3alldd C YY4EeTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
counaiabHON cdepbl. OTBETCTBEHHOCTH 332 HEPACIIPOCTPAHEHUE COEPKaHMs! OLIEHOYHBIX CPEJICTB Cpelly 00yJaronuxcs yHUBEPCUTETa
HecyT 3aBelyIoni Kadeapoi 1 npernojaBarellb — pa3padoTYMK OLIEHOUYHBIX CPE/ICTB.




b) max_depth
c) min_samples_split
d) min_impurity_decrease
3amaune 7
Kakoii aTpuOyT oTBedaeT 32 MUHIMAaJIbHOE YHCIIO 00Pa3loB B y3iI€ [T pa3IeiIeHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease
3amanne 8
OTMeThTe BEpHBIE YTBEPIKACHHUS O BIMSHUH IIApAMETPOB PELIAIONIET0 IePeBhs Ha NepeoOydeHue
a) UYewm MeHsbIme 3HaYeHHe min_samples_split, TeM MEHBIIE TEHACHITUS K TEPEOOYICHHIO
b) Yewm menbmie 3HadeHre min_samples_leaf, TeM MeHbIIIE TEHACHIUS K TIEPEOOYUCHHUIO
€) Yewm MeHsblIe riiyOnHA AEpeBa, TEM MEHBIIC TEHACHIHS K IEPE00yICHUIO
d) TuyOuHa mepeBa HUKaK HE BIHSIET Ha €TO IEPeoOyIeHHOCTD
e) UYewm mMeHblue 3HaYeHHUE mapameTpa max_leaf nodes, TeM MeHbIIIe TEHACHIMSA K TEPEOOYUCHHUIO
3ananue 9
Kaxkoii knaccupukarop He0OX0IMMO UCTIONBb30BATh AJIS MIPECKa3aHus pazMepa 0100pEeHHOr0 KpeauTa Mo 3alaHHBIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosxer 6bITh Hconb30Ban u DecisionTreeClassifier, u DecisionTreeRegressor
Banganue 10
OTMeThTE BEpHBIC YTBEPIKACHHUS O AEPEBbIX PEILCHUH.
@) 4YeM MEHbIIe CBOWCTBO gini, TeM OTHOPOJIHEE NPHMEPHI B JIUCTE
b) cBoiicTBO gini onpenenseTcs TOIBKO IS JIUCTHEB, HO HE JUIS Y3II0B
C) CBOICTBO samples yka3pIBaeT Ha KOJMIECTBO IPHMEPOB B y3JI€
d) mapametp gini, BO BceX JIMCTBAX HOKEH UMETh OJMHAKOBBIE 3HAYECHHSI
3ananue 11
OTMeThTE BepHBIC YTBEPXKACHHUS O CIy4aiiHOM Jece
a) ueMm OomblIe IEPEBEEB B JIECy, TEM JIy4Ile Ka4eCTBO MPeICKa3aHusI
b) Bpems HacTpoiikK M PabOTHI CIIy4allHOTO Jieca YBEINYMUBACTCS IPOMOPLHOHAIBEHO KOJIHYECTBY JEBEPEB B JieCy.
C) cCiIy4aiHbIi Jiec IPUMEHUM JUTS PELICHHS 3aa4 PErpecCcuu
d) cayyaiiHbIi Jiec IPUMEHUM JUTS peLIeHHs 3a1a4 KIacCU(pHKAINH
Bananue 12
OTMeThTE BEPHBIC YTBEPIKICHHS
a) RandomizedSearchCV Haxomut nydIinyt0 KOMOHHAIIKIO TAPAMETPOB IS IepeBa penIeHui
b) RandomizedSearchCV paGoraer Grictpee, yem GridSearchCV
c) GridSearchCV HaxoauT aydIIyr0 KOMOWHAIMIO TAPAMETPOB IS JIEpeBa, U3 TEX 3HAUEHHIA TapaMeTPOB, YTO OBUTH MEPEIaHbI
d) RandomizedSearchCV maet Gonee TouHoe npesckasanue, yeM GridSearchCV
3ananue 13
BribepuTe U3 criucka 3a1a4n KiacCUpUKanuu:
a) paszesuTh o GoTorpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) mnpexackasath CTOMMOCTH KBapTHPHI MO 38JAHHBIM MapaMeTpaM
C) pas3nmenuTh rpuObl Ha CheOOHBIC U SIOBHUTHIC
d) crpynmmpoBarh TEKCTHI IO MX SMOLMOHAIBEHOM OKpacke
3ananue 14
OTMeThTE BEpHBIC YTBEPIKICHHS
a) B kauectBe TIEPEMEHHBIX JIJIA O6yquI/I${ JAC€peBa MOryT OBITh MCITOJIB30BAHBI KaK KOJIMYCCTBCHHBIC, TaK U KaTCTOPUAJIbHBIC
TIPU3HAKA
b) epeBbs perienuit MOryT peraTh 3anady KiacCH(UKALMU C IPOU3BOJIBHBIM YHUCIOM KJIaCCOB
€) UYewm MmeHblue 3HaYeHHe min_samples leaf Tem TouHee OyayT npeackasaHus Ha TPSHUPOBOYHOH BBIOOpKE
d) UYewm MmeHsblue 3HaYeHHe min_samples leaf Tem TouHee OyayT npeackasaHus Ha TECTOBOU BBIOOPKE
3ananue 15
Oo6yuaromias BeiOopka (X _text, y_test) aTo —
a) Bribopka, Mo KOTOPOW HACTPAMBAKOTCS ONITUMANBHBIE TTAPAMETPHI IepeBa
b) Bribopka, M0 KOTOPOH OLIEHUBAETCS KAYECTBO TIOIYIECHHOTO epeBa PEIICHHM
C) BrIbopKa, MO0 KOTOPOH OCYIIECTRISETCS BBIOOP HAMITYUIIEH MOJIEH U3 MHOXKECTBA MOJIEeH
d) MHOXeCTBO MENECBbIX 3HAYCHUIA JUIS TAHHOTO Habopa JaHHBIX




3anmanue 16
[Tpu 00ydeHNN HEKOTOPO MOJENN Ha TPEHUPOBOYHOH BHIOOPKE M OIICHKE €€ KadecTBa HAa TECTOBOW BHIOOpKE, IMOTy4eHA OOJIbIIast
pa3HHUIIa MEXKy 3HAUCHUSIMH METPHK Ha TPEHUPOBOYHOW M TECTOBOH BhIOOpKaX. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogenp nepeoOydeHa

b) PacnpenencHue qaHHBIX B TECTOBOM BBHIOOPKE CHIBHO OTIMYACTCS OT paclpeeieH s B TPEHUPOBOYHOMN

C) Moaens HenoobOy4eHa

d) Mozens uaeanTbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeanoxeHHbIX KOMOHHALINIA HE BHI3OBYT 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]]

3amanne 18
Kakue cTpoky o3BoJIsIOT 0TOOpaTh 5 MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIe0BaTeNnbHOCTh yncel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3anganue 19

B kakux ciaydasx MOKeT ObITh UCIIONB30BaHa CTyNeH4YaTas (pyHKINSI aKTHBALMN?
a) Ompenenuts K CbeTOOHBIM WM HECHETOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts k KakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHocUTCst UpHC?
C) PaznenuTb TEKCTHI Ha HEHTpalIbHBIC, HETATHBHBIC U IIOJIOXKUTEIEHBIC.
d) IlpenckaszaTs pa3mep 3apabOTHOMN IIATHI CHELMAIKNCTA O ONPEICICHHBIM TapaMeTpaM.
e) Pasmenuth H300paxkeHUs HA COJCPIKAIINE U HE COMCPIKAIINE OTKPBITHIN OTOHb.

3amanne 20

Kakoe 3HaueHnEe MOXET UMETh B3BEIICHHAS CyMMa BXOJI0B HEHpoHa (10 UCTIONb30BaHMs aKTUBAIMOHHOMN (DyHKLIUH)
a) [-11]

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

2.2. TunoBble 3aJaHus /sl OLIEHKN HABBIKOBOI0 00pa30BaTeJILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ysbTaT:

KO,I[ 1 HAUMCHOBAHUEC MHAUKATOPA

O0pa3oBaTeNbHBIN pPE3yIbTaT
JIOCTHKEHHSI KOMITCTEHIINT

OIIK-1.5: ucrons3yet MeToabI OOyuarommuiicss ymeer:

HCKYCCTBEHHOT'O MHTEIUICKTa arperupoBath JaHHBIC CpeACTBaMH Python; BBINOIHATE (HIBTPALUIO JAHHBIX CPEICTBAMH
(MamMHHOTO 00yYeHHs1) U Python; HactpauBaTh Bec HeilpoHHA; BEIOUPATH TUIT KIACCU(HUKATOPA B 3aBUCHMOCTH OT
aHanu3a OONBLIMX JAHHBIX JUIS MIOCTaBJICHHOI 3a/1au¥l; BU3YyaJM3UPOBATh TaHHbBIe cpelcTBaMu OnbnoTek pandas, seaborn,
peLICHHs TPUKIIAHBIX 33124 matplotlib; BeImonHATs MHOTOKIIACCOBYIO KiaccuuKanuio Metogamu oubimoreku sklearn;

CTPOUTH ACPCBbA peIHCHI/Iﬁ 1 BBITNIOJHATD 110 HUM IPCJICKAa3aHUC.

Baganue 21

Ortkpoiite Jupter notebook, co3aaiite daiin lab2 <pama pamunus>.ipyng (Hanpumep, lab2_tiuzhna.ipynb), noaximounte 6uOIMOTEKH
numpy u pandas u npouTtHTe gaHHBE U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Momyunre pactpeneneHne YNCIOBBIX BEIMYNH AaTadpeiimMa sp NCTIONb3ys 0a30BBIe METOIBI BU3yalIn3auu O6nbimorexu pandas.
Wmnoptupyiite 6ubnanotexy Seaborn. Mcnons3ys uaTepdeiic 1t MOATOHKN PErPECCHOHHBIX MOJIENEH K YCIOBHBIM ITOIMHOXKECTBAM
Ha0bopa JAaHHBIX BbIBEIUTE rpaUK yCIIeBAEMOCTH M0 MATEMAaTHKE U YTEHHIO C Pa3JIeIEHHEM I10 MOJY.

3ananue 22

3arpy3ute Moaynu 6ubaroTek numpay u matplotlib, a Takxkxe moaynm 6nubnmorekn Scikit-learn, HeoOxoquMBbIe 171 pabOTHI C IPEBOM
peurennii. U3 sklearn.datasets parpysute TectoBblit Habop iris. M3yuure cTpykTypy mojydeHHOro Habopa maHHeIX. B Habope 150
9K3eMIUIIpoB ("CTpOK" B NPHUBHIYHON HaM TepMHHONOTHH). KakaoMmy 3K3eMIUIIpY COOTBETCTBYET YETHIPE UHMCIOBBIX aTpulyTa
(JUTMHA YanIeIuCTHKA B CM; HMIMPUHA YaIIENINCTHKA B CM; JJIMHA JIETIECTKA B CM; LIIMPHHA JIeTlecTKa B ¢M) U Kiace (‘setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PEUIMTH 3a7ady KJIACCU(PUKALMHM, OTHECEHUsI pacTeHHs "HpUC" HMCXOIA W3 IIHPHHBI
JIETIECTKOB, JJIMHBI YaIlleIMCTAKA U T.I. K OMHOMY M3 Tpex kimaccoB. Co3maiite nemoHcTpaTuBHBIA Decision Tree kmaccugukarop,
HCTIONB3Yys OAHOMMEHHBINH Kilacc m3 Ombnmortexu sklearn m coxpanmre ero B mepemeHHyio dt. Jlns pa3geneHnss MHOXKECTBA Ha




TECTOBOE W TPEHHPOBOYHOE HCHONB3YHTe MeTox train test split. OToOpasuTe moydeHHOE IepeBO pemIeHHH TpaduyeckH,
ucroib3yiTte Meron plot_tree

3amanne 23

3arpy3uTe maHHBIE W3 BCTpOeHHOTO Habopa load digits. JlanHbie mpeacTaBisioT coboit Habop m3 1797 pyKONMCHBIX M300paKeHUH
mudp pasmepamu § Ha 8. Kakmas xapTWHKa MpeAcTaBiIeHa MAcCHBOM W3 64 3HAa4YCHHH [BeTa JJIS KaXIOH SUeHKH H300paskeHMUs.
OOyuuTe nepeBO pelIeHUi U MOMYYHTe MpeJcKa3aHie Ha TECTOBOM BhIOOpKe. BusyanusupyiiTe mpeackazaHue, YKa)XUTe TOYHOCTh
JUISl TIOJTyYEHHOT'O JiepeBa.

3ananue 24.

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop manHBIX boston mpeacTaBiseT coOoit cioBaps ¢ kimodaMu data, target, feature names m DESCR. Kimroay data cootBeTcTBYeT
MAacCHUB CIIICKOB:

{'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 xaxnoit ctpouke 13 umcnoBeIX 3HaUeHNH. Bama 3amaga HaiiTi onmcanme Kaxkaoro 3 HuX. Tak nepBoe 3HadeHue (6.3200e-03 mmu
0.00632) 3T0 ypOBEeHb MPECTYITHOCTH Ha TyITy HACEICHUS.

[MocTpoiiTe nepeBo pemieHui, MpeacKa3bIBaloIee CTOMMOCTD JKWIbs MO MMEIOIUMCcs AaHHbBIM. OOparhTe BHHMaHHE, CTOUMOCThH
KWJIbS - BEIMYMHA HenpepbIBHas, U nepeBo kiaccupukanuu DecisionTreeClassifier Ham He nogoinér. s npenckasaHusi 3HaUSHUS
neneBoil GyHKIMK HY)KHO perpeccuonHoe nepeBo DecisionTreeRegressor.

[TepeGepute Bce AepeBbs HA TaHHBIX boston MO CIEXYIOMINM MapamMeTpam:

MaKcHMaJlbHasl TJIyOuHa - oT 2 10 15 ypoBHei

MHUHHMaJIbHOE YMCII0 IPO0 JUIst pa3aeneHus - ot 2 1o 10

MHUHHMaJIbHOE YHcIIo Tpo0 B ucte - ot 1 1o 10

OTto0pazuTe TydIne napaMeTpsl U JIydliee IepeBo.

Banganue 25.

3arpy3uTe BCTpPOSHHBIH Habop boston.

Wzyante ocrampHbBIe aTpuOyTH Kiaccudpukaropa. Cozmaiite momens RandomForestClassifier ¢ 15 mepeBbsMH W MaKCHMallbHOW
rIIyOuHOM paBHOU 5 ypoBHAM i qanHbIx digits_load().

OO0yunTe MOTydeHHYIO MOJIeb. BrInoHuTe npeackaszanue. [locunraiiTe TOYHOCTD (Score) Ayt Jaeca.

VKaKXUTEe TpU CaMbIX BaXKHBIX IIapaMeTpa Juisi IEpPEeBbEB pEIICHHH B CO3JaHHOM JIeCy, HCIOJb3Ys, Hampumep, aTpuOyT
feature_importances_.

OIIK-1.5: Hcnonws3yer ™etoasl | OOy4aroumuiics Biaajeer:

HCKYCCTBEHHOTO HHTEJUICKTa | HaBbIkaMH MOCTPOEHUS JiepeBa PeIIeHHH.

(MammHHEOTO 00yJeHus) u | HaBelkamu peanu3anuu anroput™a cirydaiinoro neca (Random forest)
aHanu3a OONbIIMX JaHHBIX U1 | HaBeIkaMu HamMcaHWA HEMPOHHBIX CETEH.

penIeHus! MPUKIAIHBIX 3a71a4 Hasplkamu 00yueHHst MOAENH.

3ananue 26

3arpy3uTe naHHBIE W3 BCTpoeHHOTO HaOopa load digits. Coszmaiite kiaccupukaTop, €O CIEOYIONNMH MapaMeTpamMH JepeBa:
MaKCHMaJlbHas TIIyOuHa - 5 ypoBHEW, MUHUMaJILHOE YHCIIO OOBEKTOB B JIUCTE - 4.

PaznenuTe mosydeHHBIE AaHHBIE HA TPEHHMPOBOYHBIM M TECTOBBIM HaOOpHI NaHHBIX, 75% n 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM ITPHUHAUIEKAT JJaHHBIE U3 TECTOBOW BHIOOPKH, COXPAHUTE pe3yiIbTaT NpejcKa3aHuii B nepeMeHHyro predicted.

3aganue 27

3arpy3uTe BCTpOeHHBIN Habop boston.

Habop manHbIx boston mpeacTasisier co0oi cioBaph ¢ kiaouamu data, target, feature names u DESCR. Kitouy data cooTBeTcTBYyeT
MacCCHB CITHCKOB:

HUcnonp3ys anroput™ ciy4aiinsiii gec (random forest) Coszmaiite monens RandomForestClassifier ¢ 20 nepeBbsiMU U MakCUMAaIbHOM
rryOMHON paBHOM 5 ypoBHAM [Uis AaHHBIX. OOyduTe TONYYEeHHYIO MOAETb. BeImomHuTE mpenckazanue. Ilocumraiite TOYHOCTH
(score) mns neca

3ananue 28

Nmmoprupyiite Habop manubix Fashion MNIST (manubie 6ubnmmnorexu Keras), cogepxammuii 70 000 n306paskeHuit SIIeMEHTOB OIEHKIbI
B TPaJIallksiX Ceporo, B pasperneHnn 28x28 muKceeit.n npouTuTe AaHHbe/

Pazpenute HabOp Ha TPEHUPOBOYHBINA U TECTOBBIN B Iporopuuu 85/15.

Busyanusupyiite nepBbie AecATh 00bEKTOB U3 TPEHHPOBOYHOTO HAbOPA.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CJIOEB: BXOJHOI'O, CKPBITOTO U BBIXOJHOTO.

3ananue 29

Ckauaiite nanuele ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [{ns ckadrBaHusi HEOOXOIUMO MPOUTH HPOLEAYPY
peructpauuu. PacnakyiiTe apXuBbl train.zip ¥ test.zip ¢ JaHHBIMH B KaTaJOre CO CBOUM IIPOSKTOM.

B xaranore train co3naiite e nanku cat u dog. PasHecure n300pakeHns W3 Katajora train o BHOBb CO3JIaHHBIM MarnkaM. Bel MoxkeT
caenath 310 BpyuHyto (0 6amuroB) wim nporpaMMHo (1 6amt) ucnoss3ys MeToas! si3bika Python. Bam nonano6ures 6ubnnorexa os n
METO/IbI CTPOK.

Crenepupyiite 1atacera u3 n3o0pakeHnH ncnonb3ys meron bubimoreku keras ImageDataGenerator.




C momomsio Merona flow from directory co3maiiTe reHepaTop JaHHBIX Ha OCHOBE M300paKeHUH U3 KaTajora.

HccnenyiiTe mosrydeHHbIN reHepaTop. BeiBeauTe Ha 9KpaH, U3yduTe Gopmy.

[IpoBeante obpatHyT0 oneparmio. Buzyanusupyiite nepBeie msaTh 00BEKTOB U3 MOIYYEHHOTO HaOOpa JaHHBIX.

Pacmenure nMeromuecs TaHHbIe HAa TpH Habopa (train,test,validation), mu00 HMCIONB3yiTe MaHHBIE U3 apXWBa test, MOATOTOBUB HUX
COOTBETCTBYIOIIMM 00pa3zoMm.

CaMOCTOSITENBHO cO3AalTe 1 00ydNTe HEMPOHHYIO CETh [UIS Pa3UUeHIsI KOIIEK U co0ak (10 mpuMepy 1a00opaTopHOi 5, 9acTh 2).
JloGeliTech TOYHOCTH MOJIENTN Ha BAIMAAMOHHON BbIOOpKE He HIKe 80%

3ananue 30

Peammsyiite kmacc Neuron ocymecTBistomuii BeimodHeHHe ¢(yHKmum =x1*wl+x2*w2 +... +xnwntb (1), rme x — 3HayeHus,
NOJIaHHBIE Ha BXOJ, W - Beca BXOJIOB, a b - cMenieHue. B xauecTBe QyHKIMHM aKTHBALMK UCIIOJIB3YHTE CUIMOMIY. Y OEUTECh, YTO
CO3/1aHHBIN BaMU HEWPOH paboTaeT. [ 3TOro caMoCTOATENBHO 3a1aliTe Beca U CMEIICHHS, M 3HAYCHUS BXOAOB M ITPOBEPHTE OTBET.
Cobepure 13 HEHPOHOB MPOCTEHINYIO0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CIIOEB: BXOJHOTO, CKPBITOTO U BBIXOIHOTO.
CKpBITHIH CJI0H — 3TO TF000# CIION MEXy BXOJHBIM (TIEPBBIM) CJIOEM CETH M BBIXOIHBIM (TocieHUM). CKPBITBIX CIIOEB MOXKET OBITH
HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTemuiekt. OcHOBHBIE moHATHSA NI
MamuHHOe 00ydeHHe.

I'nmy6okoe oOy4eHue.

OOyueHue ¢ yunuTeneM U 0e3 yIuTens.

OCHOBHbIE MOHATHS aHaJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pa0OTKa TaHHBIX.
Metononorndyeckye IPUHIMITEI aHATTU3bI JAHHBIX.
Ienu, aTamsl, METOBI M TEXHUKU aHATIN3a JAHHBIX.
QunbTpanys rpynmupoBKa U arperarys JaHHBIX.
Buzyanuzanus naHHbIX.

Busyanmzamus nanaeix B Phyton.

. Bmyammzanus B Pandas.

. bubmmotexku Seaborn nu Matplotlib

. Pemarormyie nepeBbsi: OCHOBHBIC TIOHATHSL.

3agava kinaccudukanym.

. JepeBns pemenuit. OcCHOBHBIC TapaMeTpPHI JepeBa.
. JlepeBo peleHuit B 3a/1a4l PErpecCcuu.

. Merop Gnmmkaimux coceneil.

. Konuenuus ciy4aiiHoro Jjieca.

. Cnyuaiinasi BIOOpKa TPEHHPOBOYHBIX 00pa3LOB.

. YcpenHeHne IporHo30B.

. I[IpoGnema nepeoOyyeHHS.

. Tunsr ommbok: true negative, false positive.

. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
TectupoBanue ROC AUC.

. Heiiponnsle cetu.

. HckyccTBeHHBIE HEHPOHBI.

. OyHKIUYU aKTUBALUU HEUPOHA.

. IepuenTpos.

. OOyueHue HeipoHa.

. I'panuenTHbli ciyck.

. [pobrneHue mara mpyu rpaJieHTHOM CITyCKE.

. CToxacTHueCKUi rpaJJUeHTHBIH CITyCK.

. Meron Hauckopenuiero crycka.

Heiiponnas cetb.

. OnHocioiiHasg MOAEb.

. CBepTOYHbIE HEMPOHHBIE CETH.

. CBEPTOUHBIH c110H, €110} TOABEIOOPKH, TTOJTHOCBA3HBIH CIIOH.
. Heneas ¢pyHKIMS.

. 3amaum pacrio3HaBaHH 00pa30B.

. Knmaccudukarus o6beKToB.

. TTouck nzo6paxkeHust mo oopasiry.

BOoOo~NoO~WNE
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3. MeToauyecKkue MaTepuaJbl, ONpeaessiioiye npoueIypy 1 KpUTePUH OlleHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NPHU NMPOBeIeHUH MTPOMEKYTOUHON aTTecTAluM

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BBIIOJHEHHIO TECTOBBIX 3aJaHUH

- OICHKA «OTJIMYHO» BBICTABISAECTCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPABUIBHBIX OTBETOB Ha
Bornpockl coctaisieT 100 — 90 % ot obmero o6bEma 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIACTCS OOy4aromeMycs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl — 89 — 76 % ot ob1mero o6bEMa 3a1laHHBIX BOIIPOCOB,;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIM KOJMYECTBO NPaBHIBHBIX
OTBETOB Ha TECTOBBIE BOIPOCHI —/5—60 % 0T 00111ero 00béMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60 % ot o011ero 00béMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTATAM BbINIOJHEHUSA 3aJaHU I

«OTAUYHOY» — CTAaBUTCS 32 PaOOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBINOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWU B HEH HE Oosiee OJHOMN
HEerpyOo# OoIMOKM M OIHOTO HEA0YeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCS 33 pabOTy, ecii 00yJalOUIHiiCs MTPaBHILHO BHITIOJHWII HEe MeHee 2/3
Bcell pabOTHI WM JOIYCTHII He Oojiee OaHOW Tpy0oil OMIMOKM M JIBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOM HerpyOoit onOKH, He OoJiee TpeX HEerpyObIX OMMOOK, OHON HErpyOOl OMIMOKY U IBYX HEJOUETOB.

«HeynoBJ1eTBOPUTEIBHO» — CTABUTCS 32 PadOTY, €CJIM YHCIIO OMUOOK U HEJOUYETOB MPEBBICHIIO HOPMY
JUIsL OLICHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBIOJHEHO MEeHee 2/3 Bcelt paboThl.

Buowt owubok:

- 2pybOvle OwmubKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU. HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePAyUOHAIbHbIU 6blOOP X00a
peuenus..

- Heoouemvl. HEPAYUOHATbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs;, OMOeNbHble NOSPeULHOCU 8
Gopmynuposke 6v160008, HEOPEHCHOE BLINOIHEHUE 3A0AHUS.

Kpurepuu ¢popMupoBanus 0eHOK M0 3a4eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fiesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX TMOHATHH W (QyHAaMEHTAIbHBIX IMPOOJIEeM; MPHOOpen HEeOoOXOAWMBbIE YMEHHS U HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHHMSI MOTYUEHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIIMOOK IPU OTBETE,
JNOCTAaTOYHO IIOCJIENOBAaTEIbHO U JIOTMYHO M3J1araeT TEOPETUYECKUM Marepuan, JOIycKas JIUIIb
HE3HAYMUTEJIbHBIC HAPYLIEHUS ITOCJIEI0BATEIbHOCTH U3JI05KEHHSI U HEKOTOPBbIE HETOYHOCTH.

«He 3a4TeH0» — BBICTABIISIETCS B TOM Clly4yae, KOT/ia CTYJEHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTr0o Kypca: ero 6a30BbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
9K3aMEHYeMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHATUTUYECKOMY MBIIIEHU IO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJMMbIE YMEHMSI U HABBIKM, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJIOKUTEITbHON OLICHKH.



