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Conepxanue

[TosicuuTenpHas 3amnucka.

TunoBble KOHTPOJIBHBIE 3aJaHUS WK UHbIE MaTEpUabl AJIs OLICHKH 3HAHUM, YMEHUH, HAaBBIKOB U (MJIH)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHIA.

Metoanyeckre MaTepHabl, ONPEICIISIONINE TPOLeypy U KPUTEPUN OLIEHUBAHUS C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH MIPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. IHosicHUTeEJILHAA 3aIIHCKA
L[eﬂb HpOMe)KYTOHHOﬁ arTecraguu — OLICHUBAHUC HpOMe)KYTO‘-IHBIX N OKOHYATCJIBbHBIX pGSYJIBTaTOB
oOy4YeHHs] TI0 JUCHUIUIMHE, OOECIMEeYMBAIOIINX JOCTHIKEHHE IUIAHUPYEMBIX PE3YJIbTaTOB  OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBbI MPOMEKYTOUHOM aTTecTaluK: 3a4€T, 5 ceMecTp

IlepeyeHb KOMIIETEHIIUIA, (POPMHUPYEMBIX B Ipollecce OCBOCHUS TUCUMIIUHbBI

KOZ[ WHAUWKATOpa JOCTHIKCHUA
KOZ( 1 HAMMCHOBAHHWEC KOMIICTCHIIM

KOMIIETEHINH
OIIK-4: CnocobeH moHuMaTh MPUHIMITEL pa00THI COBPEMEHHBIX HH()OPMAMOHHBIX OIIK-4.4: Vcnionb3yeTt MeTO b1
TEXHOJIOTHH ¥ HCIOIb30BaTh UX IS PEIICHNUS 3a1a4 Mpo(ecCHOHAIBHON NeATeIbHOCTH; UCKYCCTBEHHOT'O UHTEIUIEKTA

(MamHEOTO 00YUYCHUS) 1
aHamu3a OOJBIIMX JAHHBIX IS
peLICHUSI IPUKITAIHBIX 33124

Pe3yiabTaThl 00y4eHus N0 TUCHMUIIHHE,
COOTHEeCEHHbIE C IJIAHMPYEMbIMH pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTe/ILHOH MPOrpaMMbl

Ko n HaumeHoBaHUEe HHIUKATOpA OrneHovHbIe
PesynbTaThl 00yUEHUS IO AUCITUILIAHE
JIOCTH)KCHUSI KOMIICTCHITUH MaTepUaIIbI
OIIK-4.4: HUcmons3yer metoapl | OOydaromuiics 3naer: Bormpocsr (Nel -
HCKYCCTBEHHOTO HHTEJUICKTa (MAIIMHHOTO | OCHOBHEIE METOJTBI MAaIIMHHOTO obyuenus; | Ne20)
00yueHus) U aHajIu3a OOJNBIIMX JAHHBIX Ul | KIaCCH(HKAIMIO 3a/ad MalIMHHOTO OOYYEHHs; METPHKH
peLICHUsI PUKITAIHBIX 33124 KadecTBa MoOJen; (QYHKIUH H METOIbl OUOIHOTEKH

Pandas: query, tail, sample, head; metonsr ¢pmnpTpanun u
arperaluyy JaHHbIX; PU3HAKH NEPeoOyICHHOCTH MOJIEIIH;
MeTo sl OubaroTek sklearn, seaborn, matplotlib m numpy.

OOyyJaromuiics ymeer: 3amanus (Ne21 -
arperupoBarh JaHHbIe cpeicTBamu Python; BemomHsTs | Ne25)

¢bunbTpanuio JaHHBIX cpeacTBamu Python; HacTpauBaTh
BeC HeWpoHHA, BBIOMpaTh THI KiaccudukaTopa B
3aBUCHMOCTH OT MOCTABJICHHOW 3a/[au¥; BU3yaIU3UPOBAThH
JaHHBIE cpeacTBaMH OuOmmorek pandas, seaborn,
matplotlib;

BBIMOJTHATH MHOTOKJIACCOBYIO KJIACCH(DHUKAIIUIO METOJaMHU
oubnuorexu sklearn;

CTPOWTH JICPCBBSl PENICHWH W BBINOJHATH [0 HHUM

TpeJicKa3aHue.
OOyuarommiics BJajeer: 3ananus Ne  26-
HaBrikaMu mocTpoeHHs IepeBa pereHN; Ne30)

peanuzanuu  anroputma ciydaitHoro Jeca (Random

forest);

HaIlMCaHUs HEMPOHHBIX CETEH;
00y4YeHHs MOJIEIH.

[IpomexxyTounast arTectanus (3a4eT) MPOBOJUTCS B OJTHOM U3 CIEIYIONTUX (Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3agannii B JUOC yHuBepcuTera.



2. TunoBbie' KOHTPOJIbHBIE 3aJaHUS MU HWHbIE MATEPHUAJIbI 1J1sl OLEHKH 3HAHWUI, yMEHN i, HABHIKOB
U (MJIH) ONBITA 1eATeIbHOCTH, XapAKTEePHU3YIOIIHUX YPOBEeHb C()OPMUPOBAHHOCTH KOMIIETEHIUI

2.1. TunoBbIe BOIIPOCHI (TCCTOBbIe 3a[[aH]/I$l) AJIA ONEHKHU 3HAHUEBOI'O 06pa30BaTeJ’IBHOFO pe3yJibTara

[TpoBepsiembIit 00pa3oBaTeIbHBIN PE3yJIbTAT:

Kox n HammeHOBaHME HHAWKAaTOpa
JIOCTHIKEHUSI KOMITETCHINN
OIIK-4.4: HWcnoms3yer Mertonsl | OOydaromuiics 3HaeT:
HCKYCCTBEHHOTO UHTEIIEKTA | OCHOBHBIE METOJbl MALIMHHOTO O0ydeHMs; KiacCH(UKAIMIO 3a]a4 MAIIMHHOTO OOy4YeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; QYHKIMH W MeToasl OmOamoreku Pandas: query, tail, sample,
OonblIMX JAaHHBIX Ui pemteHus | head; mMeroasl GUILTpalMM W arperanuyd IaHHBIX, OPU3HAKK NEPEOOYUYECHHOCTH MOJIENIH;
TPUKIIATHBIX 33149 MeTtoasl 6ubmorek sklearn, seaborn, matplotlib 1 numpy.
3amanue 1
MammaHOe 00yUeHne —
a) CcrenuaIM3upOBaHHOE MPOrPaMMHOE perieHre (HWau Habop perieHunit), KOTOpoe BKITF0YaeT B ceOsl Bce HHCTPYMEHTHI JIIst
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) osra rpynmuposka o6bextoB (HabmoneHuit, coObITHI) Ha OCHOBEIAHHBIX, OMUCHIBAIOIINX CBOMCTBA 00BEKTOB
C) Habop MaHHBIX, KaXJAas 3alKHCh KOTOPOTO MPEICTAaBIsICT COOOM y4eOHBIH mpuMep, COACPKAIIMKA 3amaHHbBIA BXOIHON
Ha0Op TaHHBIX, ¥ COOTBETCTBYIOIIUI €My MPAaBHIbHBIN BRIXOJTHOW pe3ybTaT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEINICKTA H3YYAIONIHIA METOIbI TOCTPOCHHS arOPUTMOB, CIIOCOOHBIX 00Y4aThCSI HA
JIAHHBIX

O0pa3oBaTenbHBIN pe3yIbTaT

3ananue 2
Cpenu peTOKEHHBIX 33084 MAIIMHHOTO O0YUYEHHUsI YKAKHUTE 3a/1aUl PETPECCUH
a) IToWck HEraTMBHBIX OT3BIBOB Ha (PHIIBM HA caliTe KHHOKOMITAHHH
b) Asnropurm ¢punsTpanuu cnama
c) Ilpezackasanue cpoKa OKYITAEMOCTH TIPOEKTa
d) Tlpexackasanue ppIHOYHON CTOMMOCTH KBAPTUPHI
e) TloMCK MOIIEHHUYECKUX TPAH3aKIIHMA

3anmanue 3
K 6ubnmorekam aHaim3a gaHHbIx B Python otHocsTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

Kakwue u3 nepedrcieHHBIX KOMaH BEpHYT AaHHbIe U1t Poccun n 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")]

3amanue 5
OTMeThTe BEpHBIE YTBEPXKICHUS 00 aaroputMe ciiydaiiHoro jeca - Random Forest
a) UToroBbIM mpejcka3aHUeM MOJISITH SBIISETCS MPeCKa3aHue CIy4aiiHOTO AepeBa
b) Tlapamerpsi juis kaxoro aepesa (TiyOuHa, MUHUMAIBHOE YHUCIIO 00PA3IIOB B JIUCTE U T.JI.) BRIOUPAIOTCS CIydYaiHO
¢) Kaxnoe nepeBo B Jiecy Moydaer CayqaiHbli 1o HAO0D JaHHBIX
d) Ywucio nepeBbeB B JeCy BHIOUPAETCS CIyYailHbBIM 00pa3oM
e) Ilpexnckasanue MOJIENH - YCPEAHEHHBIE TPEACKA3AHMS IEPEBHER

3amanue 6

Kaxkoi anI/IGYT OTBE€YACT 3a MUHHUMAJIbHOC YUCJIO 06pa3u013 B JicTe?
a) min_samples_leaf
b) max_depth
¢) min_samples_split

! TIpuBonarca TUIOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NPENHA3HAYEHHBIE IJIS IPOBENEHUS ATTECTALMOHHOIO
MEPONPUSTHS, XPaHITCS Ha Kadeape B JOCTATOYHOM IS MPOBEACHUS OLCHOYHBIX MPOIEAYP KOJUYSCTBE BapuaHTOB. OLICHOYHEIC
CpEICTBa MOJUICKAT AKTyalW3aldU C YYETOM DPAa3BUTUS HAyKH, OOpa30BaHUs, KYJIBTYpPbl, JKOHOMHKH, TCXHHKH, TCXHOJOTHHA WU
conuanbHON cepbl. OTBETCTBEHHOCTD 332 HEPACTIPOCTPAHEHHE COACPIKAHUS OIICHOYHBIX CPEICTB Cpeid 00yJaroInuXCcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



d) min_impurity_decrease

3amaunne 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIbHOC YUCJIO 06pa3u0B B y3J1€ IJid pa3I[CJ'I€HI/ISI?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanne 8
OTMeThTE BEpHbIE YTBEPKICHHS O BIMSHAY TAPAMETPOB PEIIAIONIETO JIePEBhs Ha epeodyUueHre
a) Yewm menbine 3HaueHne Min_samples_split, Tem MeHbIe TeHACHIHS K TEPEOOYUESHHIO
b) Yewm menbmie 3nauenue min_samples_leaf, Tem MeHbIiie TeHAEHINS K TIEPEOOYUCHHUIO
€) UYewm MeHble rTyOHHA IepeBa, TeM MEHBIIE TCHACHIHS K IEpe00yICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIHSCT Ha €ro Nepeo0y4IeHHOCTh
e) Uewm menbliie 3HaueHME TTapamerpa max_leaf _nodes, Tem MeHbIIIe TEHACHIUS K TIEPEOOYICHUTO

3amanue 9

Kakoii knaccupukaTop He0OX0IUMO HCITOJIB30BATh IS MPECKa3aHus pa3Mepa 0,J00pEHHOr0 KpeIuTa 1Mo 3aJaHHbIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosxer ObITh ncnonb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3amanne 10
OTMeThTE BepHBIE YTBEPXKICHUS O IEPEBBSIX PEIICHHIA.
a) ueM MEHbIIIe CBOMCTBO JiNi, TeM OHOPOIHEES IPHUMEPHI B JIHCTE
b) cBoiicTBo gini onpenenseTcs TONBKO /IS IUCTHEB, HO HE IS Y3II0B
C) cBoiicTBO Samples yka3siBaeT Ha KOJIMIECTBO MPUMEPOB B y37ie
d) mapamertp gini, BO BCeX JIUCTHSIX AOJIXKEH UMETh OJIMHAKOBBIC 3HAYECHUSI

3ananue 11
OTMeTbTE BEPHBIE YTBEPIKAECHHUS O CIIYUAHHOM Jiece
a) 4eM OOJIbILE JIEPEBBEB B JIECY, TEM JIyUIlE KAYECTBO NPENICKA3aHUSA
b) Bpems HacTpoiiku U PaGOTHI CITyYalHOTO JIECa YBENNYMBAETCS TPOIIOPIIMOHATBHO KOJUYECTBY JIEBEPEB B JIECY.
C) ciydalHbIi JeC IPUMEHNM IS PELIEHUS 38124 PErPECCHH
d) crny4aiiHBIi Jec MPUMEHUM IS PELIEHUs 3a/1a4 KIAaCCU(DUKAITAH

3amanne 12
OTMeThTE BEPHBIC YTBEPIKIACHUS
a) RandomizedSearchCV HaxoauT y4Iiryro KOMOMHAIIMIO TAPAMETPOB IS IepeBa PelICHHI
b) RandomizedSearchCV pa6oraer Obictpee, uem GridSearchCV
c) GridSearchCV naxomuT mydinyr0 KOMOMHAIIMIO MapaMeTpOB IS JEpeBa, U3 TE€X 3HAYECHHWH MapaMeTpoB, UTO OBLIH
TepeIaHbI
d) RandomizedSearchCV nmaer 6onee Tounoe npeackasanue, uem GridSearchCV

Baganue 13
Bribepure U3 criucka 3a7auu KiIacCU(PUKAITUH:
a) pasaenuts o Gpororpaduu KUBOTHBIX HA KOIIEK U COOaK
b) mnpenckazarte CTOUMOCTH KBAPTUPHI 110 33[AHHBIM [TAPAMETPAM
C) pa3aenuTh rpuObl Ha CheIOOHBIE U SIOBUTHIC
d) crpynmupoBaTh TEKCTHI 10 UX SMOIHOHAIBLHON OKpaCcKe

3aganue 14
OTMeThTE BEPHBIC YTBEPIKICHHS
a) B kauecTBe mepeMEHHBIX ISl OOYUEHHUS AepeBa MOTYT OBITh HCIIOIb30BAHBI KAK KOJINYECTBCHHbIE, TaK U KATErOpHAIbHbIC
NPHU3HAKA
b) [epeBbs penieHnidi MOTYT pelIaTh 3a1a4y KJIaCCU(PHUKALIMU C POU3BOJILHBIM YHCIIOM KJIaCCOB
€) Yewm menbuie 3Hauenue min_samples_leaf tem Tounee OyayT mpencka3aHus Ha TPEHUPOBOYHOM BBIOOPKE
d) UYewm menbuie 3Hauenue Min_samples_leaf Tem TouHee OyayT mpencka3aHus Ha TECTOBOM BBIOOpPKE

3anmanue 15
OO6yuaromias Beroopka (X_text, y_test) sto —
a) BrIbopKa, 0 KOTOPOI HACTPAMBAIOTCS ONITUMANTBHbIC TAPAMETPHI JIepeBa
b) BsiOopKa, 10 KOTOPOIi OLEHUBAETCS KAYECTBO MOJTYYEHHOTO JEPEBA PEIICHU
C) BrIGopKa, 110 KOTOPOii OCYIIECTBISETCS BEIOOP HAMIYUILEH MOJIEIN U3 MHOKECTBA MOJIENIEH
d) MHOKeCTBO IeJIeBbIX 3HAUECHHH JUIsl TAHHOTO HAbopa JaHHbBIX




3ananue 16
IIpu 00y4eHnr HEKOTOPO MOJIENIH HA TPEHUPOBOYHOM BHIOOPKE U OLICHKE €€ KauecTBa Ha TECTOBOM BHIOOPKE, IOTydeHa GOIIbIIas
pasHMIA MKy 3HAYCHISIME METPHK Ha TPEHUPOBOYHOM U TECTOBOM BbIOOpKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Moaens nepeobyyeHa

b) Pacnpenenenre faHHBIX B TECTOBOM BHIOOPKE CHUIIBHO OTJIMYAETCS OT PACIIPECIEHHS B TPEHUPOBOYHOIM

€) Momens HenOOOyICHA

d) Mozens naeanbHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pazmepom 20 na 20. Kakue u3 npeioeHHbIX KOMOUHAINIT HE BHI3OBYT OLIHOKY?
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]]

3anmanue 18
Kaxkwue cTpoku mo3BOJISAIOT 0TOOpaTh 5 MepBhIX CTPOK maradpaiimMa data (MHmeKCs! mocienoBaTenbHOCTh dncer 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 Kakux ciry4asix MOKeT OBITh HCIIOJIb30BaHA CTyNeHYATas! QyHKINS aKTUBALHU?
a) Omnpenenuts K CbeTOOHBIM WIIK HECHETOOHBIM OTHOCUTCS IPHO?
b) Omnpenenuts k KakoMy U3 Tpex kiaccos (Setosa, vercicolor, verginica) oTHocutcst upuc?
C) PasnenuTh TEKCTHI HA HEHTpabHbBIC, HETATHBHBIC U MOJIOKHTEIbHBIC.
d) Tlpexackaszats pazmep 3apabOTHO# MIIATHI CICIHATKCTA TI0 OMPEICICHHBIM MapaMeTpam.
e) PasnenuTs H300paXKEeHHS HA COACPKAIINE M HE COACPIKAIIUE OTKPHITHINA OTOHb.

3amanue 20
Kakoe 3HaueHHe MOXKET UMETh B3BELICHHAsI CyMMa BXOJI0B HEHPOHA (JI0 MCIOJIb30BAHUSI aKTUBAILIMOHHON (DyHKIHHN)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- oo, + )

2.2. TunoBbIe 3a1aHUsI VI OLEHKH HABBIKOBOT0 00Pa30BaTe/LHOTO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTeIbHBINA PE3YJIbTAT:

Ko n HanmeHOBaHUe
HHJIMKATOPA TOCTHKCHUSI O6pasoBartenbHbId pe3ybTar
KOMITCTCHITHH

OIIK-4.4: Vicionb3yeT METOBI OOyuaromuiics ymeer:

HCKYCCTBEHHOTO WHTEIUICKTA arperupoBath JaHHbIE cpeacTBamMu Python; BBIMOIHATE (GHIBTPAIINIO JAHHBIX CPEICTBAMHE
(MamHHOTO O0YUYCHHS) U Python; HacTpanBarh BeC HEMpPOHHA; BHIOMPATH THIT KJIACCH(HUKATOPA B 3aBUCUMOCTH OT
aHau3a OOJNBIINX JAHHBIX IS MOCTAaBIICHHO# 3aJa41; BU3yalIM3UPOBATh JaHHBIE CpelcTBaMu OnbnnoTek pandas, seaborn,
peueHus MPUKIAHBIX 3a1a4 matplotlib; BeimosHATE MHOrOKIaCCOBYIO KilaccH(UKALIIO MeTogaMu OubnuoTeku sklearn;

CTPOHTh JCPEBbsl PEIICHHUI 1 BBIIOJIHATh 0 HUM MPECKa3aHue.

3ananue 21

Ortkpoiite Jupter notebook, cospaiite daiin lab2 <pama damuus>.ipyng (Hampumep, lab2_tiuzhna.ipynb), monxmrounte
6ubmmoTekn numpy 1 pandas u npoutute naHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[omyuure pacnpeeneHne YUCIOBBIX BEJIMYUH JaTtadpeiiMa sp NCIonb3ys 0a30BBIe METOIBI BU3yanu3auu OndmmnoTexu pandas.

Wmmoptupyiite 6ubmunoteky Seaborn. Hcmone3ys wuHTepdeic Ui TIOATOHKH PETrpPEeCCHOHHBIX MOJENEH K YCIOBHBIM

MOJMHOXECTBaM Ha0Opa JIaHHBIX BhIBEAMTE rpadUK yCreBaEMOCTH 110 MaTEMATHKE M YTEHHIO C PAa3[eJICHUEM 10 TI0JTy.

3ananue 22

3arpysute Moxynu O6ubimorek numpay u matplotlib, a Taxke momynu 6ubnmmorekn Scikit-learn, HeoOXxonumble At padOTHI €
npeBoM pemrenuii. M3 sklearn.datasets parpysure TecToBBIN Habop iris. M3ydure CTpyKTypy MONYYeHHOTO Habopa NaHHBIX. B
Habope 150 sx3eMInisipoB ("CTpok" B MPUBBIYHOW HAM TEPMHUHOJIOTHHN). KakqoMy 3K3eMITISPY COOTBETCTBYET YETBHIPE YHUCIOBBIX
atpuOyTa (JUTMHA YalleJuCTHKA B CM; IIIMPUHA YaIIeMCTHKA B CM; JJTHHA JISTIECTKA B CM; IIIMPHHA JIETIECTKa B ¢M) U Kiacc ('setosa’,
‘versicolor', 'virginica'). T.e. naHHbIi HA0OD IMO3BOJISIET PELIMTH 3a1a4y KIACCU(PHUKAIIMKM, OTHECEHUS PACTEHHs "UpUC" MCXOI U3
IIAPUHBI JICTIECTKOB, [UIMHBI YAlICINCTHKA W T.0. K OTHOMY M3 Tpex kmaccoB. Cosmaiite nmemoHctparmBHbI Decision Tree




KITaCCU(PUKATOP, UCTIONB3Ysl OMHOMMEHHBINA Kilacc n3 OmbnmoTeku sklearn m coxpanurte ero B mepemennyro dt. s pasneneHus
MHOXECTBA HAa TECTOBOC M TPCHUPOBOYHOE HCIONB3yiTe MeToj train_test split. OToOpa3uTe MONyYECHHOE ACPEBO PELICHUM
rpadu4ecku, HCIOb3yiiTe MeTox plot_tree

3anmanue 23

3arpys3urte JaHHBIC U3 BCTpOoeHHOTo Habopa load digits. JlanHbIe nmpencTaBisitoT cobor Habop U3 1797 pyKOMUCHBIX H300pasKEeHUI
mdp pazmepamu 8 Ha 8. Kakaas kapTHHKa NMpPEACTaBICHAa MACCHMBOM U3 64 3HAaYE€HWH LBETa JUI KaXKAOH SUEHKH U300parkeHHsI.
OOyumnTe iepeBO PEeLICHUH U MOJIyYUTe MPEACKa3aHue Ha TeCTOBOI BhIOOpKe. Busyanusupyiite npenckasanue, yKaKuTe TOYHOCTb
JUISL TIOJTy9I€HHOTO JIEpeBa.

3amanue 24.

3arpysure BCTpOEHHBIH Habop boston.

Habop mammbIX boston mpencrtaBmser coOoif cioBapp ¢ kimowamu data, target, feature names m DESCR. Kimrouy data
COOTBETCTBYET MacCHB CIIHCKOB:

{'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 kaxmoit ctpouke 13 4mcnoBeIX 3HaYcHMA. Bama 3amava HalWTH ommcaHUe Kaxaoro u3 Hux. Tak mepBoe 3HaucHHe (6.3200e-03
unu 0.00632) 310 ypoBeHb NPECTYNHOCTH Ha ANy HACEICHUS.

[NocTpoiiTe nepeBo pemIeHnH, IPeNCKa3bIBAIOIIEEe CTOMMOCTD JKHIIIbs IT0 MMEIOmMMCes JaHHbIM. OOpaTiTe BHUMaHUE, CTOMMOCTh
KW - BEJIMYMHA HENpepbiBHas, n naepeBo kiaccupukammu DecisionTreeClassifier vam He momoitnér. /i mpenckasaHus
3HAYeHM 1IeJIeBOH (QYHKIIMH HYXHO perpeccronHoe aepeBo DecisionTreeRegressor.

[Tepebepute Bee AepeBbs Ha AaHHBIX DOSION MO cremyromuM mapamMeTpam:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMaJIBHOE YHCIIO MPOo0 UT pa3aeneHus - ot 2 1o 10

MUHHMMAaJbHOE YHCII0 ol B ucte - oT 1 10 10

OTt06pa3uTe Tydiye napaMeTpsl U JIydllee AepeBo.

3ananue 25.

3arpysute BCTpOeHHBIN Habop boston.

Wzyuurte octaipHble atpubyThl Kinaccudpukaropa. Cozmaiite mogens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MakCHMaJIbHOM
nIyOUHOM paBHOU 5 ypoBHsM aiist maHHbIX digits_load().

OO0y4unTe MOTyYeHHYIO MoJielb. BeimonHuTe npeackasanue. [locuuraiite TouHOCTS (SCOre) s Jieca.

VKaxHuTe TPH CaMbIX BaKHBIX HapaMerpa Uil JepeBbEB PELICHHH B CO3MaHHOM JieCy, HCIOJNIB3Ys, HalpuMep, aTpuoOyT
feature_importances_.

OIlIK-4.4: Ucnomnszyer Meroxsl | OOyuaromumiics Biajeer:

HCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIkaMu MOCTPOEHUS JEPEBa PEILEHUHA.

(MalIMHHOTO o0ydJeHust) u | HaBblkamu peanusaiiuu aaropurMa cirydaiinoro seca (Random forest)
aHanu3a OONBIIMX MAHHBIX JUI1 | HaBblkamu HamucaHWs HEMPOHHBIX CETENN.

pEILEeHHs IPHUKIAHBIX 38184 HaBbikamu 00y4eHHs] MOZIEIH.

3ananue 26

3arpy3ute AaHHBIe M3 BcTpoeHHoro Habopa load_digits. Cosnaiite kinaccudukarop, o CICAYIOLIMMH IapaMeTpaMH JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO O0BEKTOB B JIHCTE - 4.

Paznenure nomyveHHbIe JaHHBIE HA TPEHUPOBOYHBIN M TECTOBBIH HAOOPHI NaHHBIX, 75% 1 25% cooTtBercTBeHHO. [Ipenckaxkure
KJIAaCChl, K KOTOPBIM IIPUHAIIIC)KAT JaHHBIE N3 TECTOBOM BEIOOPKH, COXpAaHHUTE pe3ynbTaT Ipe/icKa3annii B nepeMeHnyo predicted.

3amanue 27

3arpysuTe BCTpOEHHBIN HaGop boston.

HaGop manubix boston mpencramisier coboil cimoBaph ¢ kimrouamu data, target, feature names m DESCR. Kimouy data
COOTBETCTBYET MAaCCHB CITUCKOB:

Wcnone3ys anroput™m ciydaiiaeii jec (random forest) Cosmaiite momens RandomForestClassifier ¢ 20 nepeBbsiMu H
MaKCUMalbHOH TIIyOMHOW paBHOH 5 ypoBHAM s HaHHBIX. OOydYWTe MONYYCHHYIO MOJCNb. BBINOIHHTE MpelncKa3aHue.
[MocuuraiiTe TOYHOCTH (Score) [UIs Jieca

3ananue 28

Wmmoptupyiite Habop manubix Fashion MNIST (nanmsie 6ubmmorexku keras), comepxammuit 70 000 m3o6paxkeHnil dIeMEHTOB
OJIeKBI B TPAJaIMiX CEpPOro, B pa3pereHun 28x28 muKceneil.n IpouTHTe JaHHbIE/

Pa3znennTte Habop Ha TPEHUPOBOYHBIN M TECTOBBIN B ponopiwu 85/15.

Bmsyannsupyiite nepBbie 1ecsTh 00BEKTOB U3 TPEHHPOBOYHOTO HAOOPa.

[MocTpoiiTe HEHPOHHYIO CETh, COCTOSIIIYIO U3 TPEX CIIOEB: BXOJHOT'O, CKPBITOTO M BBIXOJIHOTO..

3ananue 29

Cxauaiite manmbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). JIist ckaunBanus HEOOXOAUMO MIPONTH TIPOLIEAYPY
peructpanuu. Pacnakyiite apXuBbl train.zip u test.zip ¢ JaHHBIMH B KaTaJIOT€ CO CBOUM IIPOEKTOM.

B karanore train cospaiite nse manku cat u dog. PasHecure n3oOpaxenus u3 karanora train mo BHOBb CO3JaHHBIM Markam. Bbl
MOXeT crnenath 310 Bpyunywo (0 GamnoB) wmu nporpammuo (1 6amt) ucmonb3yst Metonsl si3bika Python. Bam moHamoOutcs
OHOIMOTEKA 0S U METOJIBI CTPOK.



http://www.kaggle.com/c/dogs-vs-cats/data)

CrenepupyiTe qataceTa u3 H300paxxeHHi UCoNb3ys Meto oudaroreku Keras ImageDataGenerator.

C nomorsio Metona flow_from_directory cosnmaiite renepaTop JaHHBIX Ha OCHOBE H300pakeHHUH M3 KaTanora.

HccnenyiiTe moy4eHHbIN reHepaTop. BeiBeauTe Ha 9KpaH, U3yduTe Gopmy.

[IpoBenure oOpaTHyIO Onepanuio. Buzyannsupyiite nepsble msiTh 00BEKTOB U3 IIOJy4EHHOT0 Habopa JaHHBIX.

Pacmennte nMerommuecs naHHble Ha TpU Habopa (train,test,validation), 100 ucnonb3yiiTe JaHHBIE U3 apXHBa test, TOATOTOBUB UX
COOTBETCTBYIOLTNM 00pa3oM.

CaMOCTOSITENTPHO CO3/1aiiTe M 00yUNTE HEHPOHHYIO CETh JUIS pa3IMIeHus KOIIEK U cobak (110 mpuMepy J1abopaTopHo# 5, yacts 2).
JloGeiiTech TOYHOCTH MOJIENH Ha BaIUAAIIMOHHOM BBIOOpKE He HIke 80%

3amanune 30

Peammsyiite ximacc Neuron OCYIIECTBIIONMKA BhIMoMHeHHE (QyHKIH =x1*wl+x2*w2 +... +xnwn+b (1), rae X — 3HaveHus,
NOZIaHHbBIE Ha BXOJI, W - Beca BXOZIOB, a b - cMeneHue. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y 0eauTech, 4To
CO3JJaHHBIN BaMM HEHpOH paboraer. J{st 3TOro caMOCTOSTENBHO 3a/laiiTe Beca M CMEIIEHHs M 3HAYCHUs] BXOJIOB M IPOBEPHTE
OTBET.

Cobepute U3 HEHPOHOB MPOCTEHIIYI0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CI0EB: BXOAHOTO, CKPBITOIO U BEIXOAHOTO.
CKpBITBIN CITOH — 3TO OO0 CIIO MEXy BXOAHBIM (IEPBBIM) CIIOEM CETH M BEIXOTHBIM (TTocieHUM). CKPBITHIX CIIOEB MOXKET
OBITH HECKOIBKO!

2.3. [lepeyeHb BOMPOCOB /ISl MOATOTOBKHU 00y4aIOIIUXCS K MPOMEKYTOYHOH aTTecTalun

UckyccTBeHHbl nHTEIEKT. OcHOBHBIE MOHATUS U
MammHaHOe 00y4ueHue.
I'myboxkoe obydenue.
OOydeHue ¢ yauTeseM 1 0e3 yIuTels.
OCHOBHBIE MTOHATHS aHATU3a JaHHbIX. JlaHHbIe, MOJIeNlb, 00pabOTKa TaHHBIX.
MeTomooruuecKkue MpUHIUITEI AaHATU3bI TaHHBIX.
Ienu, aTanel, METOABI U TEXHUKH aHAJIH3a JAHHBIX.
OuIbTpaIys TPYIIUPOBKA U arperanus JaHHBIX.
Buzyanuzarust 1aHHBIX.

. Busyanmzanms nanseix B Phyton.

. Busyanuzanus B Pandas.

. bubmmorexu Seaborn u Matplotlib

. Pemraronue nepeBbsi: OCHOBHBIE MOHATHS.

. 3amaua KiaccupuKaium.

. JlepeBns pemenuii. OCHOBHBIE TTapaMeTPhI AepeBa.

. [epeBo pemieHuii B 3a7ja4il perpeccu.

. Merox Ommkalimnx cocenei.

. Konuenuwus ciyyaiinoro seca.

. CmyuaifHas BBIOOpKa TPEHHUPOBOYHBIX 00Pa3IIOB.

. YcpenHeHue IporHo30B.

. IIpob6iema nepeoOyueHusI.

. Twumsr ommbok: true negative, false positive.

. Merpuku kauectBa mozenu: Precision, Recall, F1 score.

. Tecruposanne ROC AUC.

. Heiiponnsie cetn.

. MlckyccTBEeHHBIE HEUPOHBI.

. OyHKIUYU aKTUBALUY HEMPOHA.

. Iepuentposn.

. OOy4eHue HefpoHa.

. I'panuenTHbIi ciyck.

. JlpobGnenue 1mara rnpu rpaIeHTHOM CITyCKe.

. CToxacTH4YeCKHH IrpaJUeHTHBIN CITYCK.

. MeToxa HauCKOpeHIIero cycka.

. HeliponHnas cets.

. OmHocioiHast MOIEINb.

. CBepTOYHBbIE HEUPOHHBIE CETH.

. CBEPTOUHBIH CIIOM, CIIOH TTOJIBEIOOPKH, TTOJTHOCBSI3HBIH CIIOH.

. HeneBas QpyHKIMS.

. 3amaum pacrio3HaBaHMs 00Opa30B.

. Knmaccudukarms 006eKTOB.

. INomnck n3obpakeHus 1o odpasiy.

BOoOo~NoOR~WNE
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3. MeToauyeckue MaTepHaJIbl, ONpeesIoNHe MPoueIypy U KPpUTEPHU OlleHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NMPU NPOBECHUN MPOMEKYTOYHOM aTTeCTAlMHU

KpnTepun (l)opan()BaHnﬂ OLECHOK IO 0TBETaM Ha BOIIPOCHI, BLINMOJTHEHUIO TECTOBBIX 3alaHui

- OIICHKA «OTJIMYHO» BBICTABIISICTCS OOYdarOIIEMYyCsl, €CIM KOJMYECTBO NMPABHJIBHBIX OTBETOB Ha
Bornpockl coctaisieT 100 — 90% ot obrmiero 00bEMa 331aHHBIX BOIIPOCOB;

- OLIEHKa «XOPOIIO» BBHICTABISETCA OOYYArOIIEMYCs, €CIM KOJWYECTBO IMPAaBMWIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o01iero 00bEMa 33JaHHBIX BOIIPOCOB;

- OIIEHKa «YIOBJIETBOPHTEJIBHO» BBICTaBIIICTCS OOYYAIOIIEMYCs, €CIHM KOJIWYECTBO IPAaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 00111er0 00BEMA 3a1aHHBIX BOIIPOCOB;

- OIICHKA «HEYJIOBJIETBOPUTEJbHO» BBICTABIISICTCS OOYYaAIOIIEMYCs, €CIH KOJIMYECTBO MPAaBUIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popmupoBaHusi OLIEHOK 10 Pe3yJbTATAM BbINOJIHEHNUS 3aJaHU I

«OTAUYHO» — CTAaBUTCS 32 pabOTYy, BHIMOIHEHHYIO MTOJIHOCTHIO 0€3 OIMOO0K U HET0YETOB.

«Xopomio» — cTaBUTCS 332 pabdOTy, BBITOJHEHHYIO ITOJHOCTBIO, HO TIPY HAJWYUU B HEil He OoJiee OIHOM
HEerpyOo# OmMOKY ¥ OTHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y/10BJIETBOPUTEIbHO» — CTABUTCS 3a PabOTy, €Ciii 00YJaIOIIUICS MPaBUIBHO BBIMOJIHUI He MeHee 2/3
Bcell pabOTHI WIH JOIYCTHII HE Oosee OMHON TpyOoil ommOKH U JBYX HEJIOYETOB, HE Ooyiee OJIHOM rpyOol u
OJIHO HerpyOol omnOKy, He OoJiee TpeX HEerpyObIX OMKUOOK, OAHON HEerpyool OMIMOKH U ABYX HEJIOYETOB.

«HeynoBJ1eTBOPHUTEIBHO» — CTABUTCS 3a padOTYy, €CIIM YHUCIIO OMUOOK U HEJOYETOB MPEBBICHIIO HOPMY
ISl OLIEHKHU «yJIOBJICTBOPUTEIHHOY WM NIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Buowt owubok:

- 2pybble OwUOKU: HE3HAHUE OCHOBHLIX NOHAMULL, NPAGUN, HOPM, HE3HAHUEe NPUEMO8 pPelleHus 3a0au;
OWUOKU, NOKA3bLEAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HezcpyOvle OWUOKU. HEMOYHOCMU QOPMYIUPOBOK, onpedeleHull; HepayuoHAaIbHblll 6b100p X00a
peuienus.

- Hedouemvl: HEPAYUOHANbHbIE NPUEMbl  GbINOJIHEHUS. 3A0AHUS, OMOCIbHbIE NOSPEWHOCIU 8
dopmynuposke 8v160008,; HeOPeI’CHOE BbINONIHEHUE 3A0AHUSL.

Kputepun popMupoBaHusi OLIEHOK IO 3a4€Ty

«3auTeHo0» — CTYACHT IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/iesIOB MPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BbIX MOHATHH M (yHAaMEHTAIbHBIX MPOOJieM; MpPHOOpen HEeOOXOMMble YMEHHS U HaBbIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHUS TIOTYYEHHBIX 3HAHUH, HE JOMYCTUII (DaKTUUECKUX OLIMOOK NP OTBETE,
JOCTaTOYHO TIOCJIENOBAaTENBHO W JIOTMYHO H3JIaraeT TEOPETUYECKMH Marepuai, JAOIycKas JIMIIb
HE3HAYUTENIbHbIE HapYIIEHUs 0CIIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABISETCS B TOM Cllyyae, KOTAa CTYI€HT JeMOHCTPUPYET (pparMeHTapHbIe 3HAHUSA
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOro Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAJIbHBIX IpobdieM. Y
HK3aMEHYeMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIICHHUIO, UMEIOTCS
3aTpyJHEHUS B U3JIOKEHUU MaTepuana, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHUS U HaBBIKHU, JOMYIIEHBI IpyObIe
OomMOKY M HE3HaHWE TEPMUHOJIOTHH, OTKa3 OTBEYaTh HA JOMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HE00XO0IMMO ISl TTIOTYYEHHUSI TTOJI0OKUTEITbHOM OIIEHKHU.
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