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Coneprxanue

IlosicanTenbHAs 3aIIHCKa.

TunoBbie KOHTPOJIbHBIE 3aJJaHHsI UIIM WHBIE MaTepPHAIIbI 7Sl OLIEHKU 3HAHUM, YMEHUH, HAaBBIKOB U (UJIH)
OTIBITA JEATEIBLHOCTH, XapaKTEPU3YIOIINX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHI.

MeTtoauueckie MaTepuanbl, ONPeAeSIONIe MPOLeaypy U KPUTEPUHN OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPY TTPOBEACHUH MPOMEXYTOUYHON aTTECTAIINH.



1. [losicHUuTEILHAA 3aMUCKA
Lenp nmpomMexyTOYHOM aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUYHBIX MU OKOHYATEIBHBIX PE3YyJbTAaTOB
06yqu1/151 I10 I[I/ICIII/IHJ'II/IHC, O6CCH€'—II/IBaIOHH/IX JTOCTUIXKCHHC HJ'IaHI/IpyeMBIX pe?)y.J'II)TaTOB OCBOCHUA
00pa3oBaTeNbHOI MPOTrPaMMBl.

DopMBbI MPOMEKYTOUHOM aTTecTaluu: 3a4€T, 7 ceMecTp

Ilepeyenb komneTeH Ui, GopMHUPYEeMBbIX B NPollecCe OCBOEHUS JUCHMILIHHBI

Kon 1 HanMeHOBaHNE KOMITCTEHIINN Ko mHAMKaTOpa TOCTIKEHUS KOMIIETCHIINH
OIIK-5: CriocobeH ncnoap30BaTh COBPEMEHHBIE OIIK-5.3: Mcionb3yeT METO bl HCKYCCTBEHHOTO
HMH(OPMAIMOHHBIE TEXHOJIOTHH U IPOrPaMMHEIE CPEICTBA MIPU MHTEJUIeKTa (MAIIMHHOTO O0YYeHNs) U aHai3a OOJIBIINX
peneHny Mpo(eCcCHOHANBHBIX 3a1ad. JAHHBIX AT PELICHHSI MPUKIAIHBIX 33124

Pe3yabTaThl 00y4yeHus Mo JMCHMILIMHE,
COOTHECeHHbIE ¢ MJIAHUPYeMbIMHU pPe3y/IbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Ko 1 HanMeHOBaHUE HHAWKATOpA OlLieHOYHBIE
Pe3ynbraThl 00y4eHUs 110 TUCIUILIHHE
NOCTHXKEHUS KOMIIETEHIIMHA MaTepHAIIbI
OIIK-5.3: Hcnons3yer Metoasl | OOyuarommiics 3HaeT: Bomnpocst (Nel -
HCKYyCCTBEHHOTO HWHTEIUICKTa (MAIIMHHOTO | OCHOBHBIE METO/IBI MAIIXHHOIO o0yuenus; | Ne20)
00yueHus) 1 aHanu3a OOJIBIIMX JAHHBIX UL | KIaCCH(UKAIMIO 3a/1ad MAlIMHHOTO OOYYEHHs; METPHUKA
PpeIICHUS PUKIIAIHBIX 33134 KayecTBa Monend; (YHKIMM W METOAbl OHOIHOTEKH

Pandas: query, tail, sample, head; metoas! ¢hunpTpaiuu u
arperalyy JIaHHBIX; MPU3HAKH 1ePeo0yUeHHOCTH MOJICIH;
MeTtonbl OnbimoTek sklearn, seaborn, matplotlib u numpy.

OOyuaronuiicst ymeer: 3ananus (Ne21 -
arperupoBarh JaHHbIe cpeicTBamu Python; BemonHsTe | Ne25)

GuIbTpanuoo NaHHBIX cpeacTBaMu Python; HacTpauBath
BEC HCHPOHHA; BBIOMpATh THII KJIACCH(HUKATOpA B
3aBUCHMOCTH OT TOCTaBJICHHOW 3a/1auy; BU3yaJH3UPOBATh
JMaHHbIC cpeacTBaMH  Oubnuotrek pandas, seaborn,
matplotlib;

BBIMOJIHATH MHOTOKJIACCOBYIO KJIACCH()UKAIUIO METOaMU
oubanoreku sklearn;

CTPOHUTH JCPCBBS PEIICHUH W BBIIONHATH [0 HHUM

HpeJIcKa3aHue.
OOyuarouuiicst Bjaajeer: 3anaHus (Ne 26-
HaBpikamMu IOCTpOCHUS IepeBa PEIICHUH; Ne30)

peanmm3anm  anropuTMma ciaydaiiHoro Jeca (Random

forest);

HaIlMCaHUsl HEMPOHHBIX CETEH;
00yYCHHS MOJICITH.

[TpomexxyTouHas aTTecTamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIEAYIOMHUX HOpM:
1) cobecenoBanue;
2) seimonHenue 3aganuii B OMMOC Caml YIIC.




2. TunoBbIe' KOHTPOJIbHBIE 32JaHU WJIH HHbIEe MATEPUAJIBI 17151 OlleHKU 3HAHUH, YMeHHUIi, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapAKTePU3YIOIIHUX YPOBEeHb C(hOPMHPOBAHHOCTH KOMIIETCHIIUH

2.1. TunoBble BONPOCHI (TeCTOBBIE 3a]aHUs) IJIs1 OLIEHKN 3HAHUEBOI0 00Pa30BaTe/ILHOIO pe3yabTaTa

[IpoBepsieMsblii 00pa3oBaTEeNbHBIN pPe3yIbTaT:

Kon n nanmeHnoBanue HHAWKaTOpa

HOCTIDKEHHS KOMITETEHIIH OO0pa3oBaTesbHbIN Pe3yIbTaT

OIIK-5.3: MHcnonmp3dyer Metoabl | OOyuaromuiicsi 3HaET:

HCKYCCTBEHHOTO UHTEJUIEKTA | OCHOBHBIE METOJbl MAIIMHHOTO OOYYEHHS; KJIACCU(PHKAIMIO 3a/a4 MAIIMHHOTO O0YyYeHHS;
(MalmIMHHOrO 00y4YeHMs) U aHAJIU3a | METPUKH KauyecTBa MOJENH; (GYHKIMHM W MeToasl Ombamoreku Pandas: query, tail, sample,
OOJBIIMX JaHHBIX A1 pemieHus | head; mMeromsl (GUIBTpaUMM M arperaluy JaHHBIX; MPU3HAKH HEPEOOYUICHHOCTH MOJICIIH;
TIPUKIIATHBIX 3219 MeTozbl Ondmotek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MainmaHOe 00y4YeHne —
a) CHeUUaM3MPOBaHHOE IPOrPpaMMHOE pelleHHe (WM Habop peleHunii), KOTOpoe BKIIOYAeT B ce0sl BCe HHCTPYMEHTHI IS
W3BJICYCHUSI 3aKOHOMEPHOCTEH M3 ChIPBIX TaHHBIX
b) orta rpynnupoBka 00wekToB (HabromeHuii, COOBITHIA) HA OCHOBEJAHHBIX, OMMCHIBAIOIINX CBOWCTBA 0OBEKTOB
Cc) Ha0Op MaHHBIX, KaXIas 3alHCh KOTOPOTO TPEICTABISET COOOH ydeOHBIA NpHMEp, COACPKAIIWN 3aJaHHBIA BXOMHOW
Ha0Op JaHHBIX, U COOTBETCTBYIOIINI €My IIPaBIIBHBIN BRIXOAHOM Pe3yIbTaT
d) mozxpaszmeneHne UCKYCCTBEHHOTO MHTEIUIEKTa M3YYalONIIMH METOJbI IOCTPOCHHUS allTOPUTMOB, CIIOCOOHBIX 00ydaThCcs Ha
JaHHBIX

3ananue 2
Cpenu npeIUIoKeHHBIX 3a]]a4 MAIIUHHOTO 00yUeHHsT YKaKUTE 33/1a4i PEerpeccun
a) Ilouck HeraTMBHBIX OT3HIBOB Ha (PUIIbM Ha caiiTe KWHOKOMITaHHH
b) Aunroput™m QHIBTpay ciama
c) Ilpencka3aHue cpoka OKynaeMOCTH ITPOEKTA
d) Ilpexnckazanue peIHOYHOW CTOMMOCTH KBAPTHPHI
e) IloHck MOIICHHHYECKUX TPAaH3aKIHI

3ananue 3
K 6ubroTekam aHamu3a naHHbX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3ananue 4

Kakue n3 nepeuyrcieHHbIX KOMaH [ BEPHYT JaHHbIe it Poccun u 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")]
3ananue 5

OTMeTbTe BEpHBIE YTBEPXKACHHS 00 alnropuTMe ciiydaifHoro jeca - Random Forest
a) JToroBbIM mpeAcka3aHUEM MOJAENH ABIACTCS NPEeICKa3aHue CIy4aliHOTo iepeBa
b) IMapameTps! ans Kaxxoro aepeBa (TIIyOnHA, MUHIMAJIBHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BRIOUPAIOTCS CITydaifHO
¢) Kaxnoe nepeBo B necy momydaeT cry4aiiHbINA IOAHA00P JaHHBIX
d) Ywmcrno nepeBbeB B Jiecy BHIOMpPAETCS CIydaitHBIM 00pa3oM
e) Ilpenckazanue Moneny - ycpeHEHHBIE NIPEICKA3aHMS IEPEBbEB

3anaHue 6

Kakoii arpu0yT 0TBE4aeT 32 MUHHUMAJbHOE YKCIIO 00pa3loB B JIUCTE?
a) min_samples leaf
b) max_depth
c) min samples split

! TlpuBonsTcs THUIOBBIE BOMPOCH M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE IJIl MPOBENEHHS ATTECTAMOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOYHOM JJIsl TPOBEJICHUS] OLEHOYHBIX MPOLEAYp KOJIM4YecTBe BapuaHTOB. OlEHOYHBIE
CpeAcTBa MOAJIEKAT aKTyalH3alUH C YY4ETOM DPAa3BHUTHs HayKH, 0oOpa3oBaHHA, KyJNbTYpbl, S5KOHOMHKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHUS OIIEHOYHBIX CPEACTB CPeH 00YJAIOIINXCSl YHUBEPCUTETA
HecyT 3aBelylomuni kadeapoi u npenogaBarels — pa3paboTUNK OLEHOUHBIX CPEJICTB.



d) min_impurity decrease

3amanne 7
Kaxoit aTpuOyT OTBEe4aeT 3a MUHMMAIILHOE YHCIIO 00pa3LoB B y3Jie AT pa3aesieHus ?
a) min_samples leaf
b) max depth
c) min_samples split
d) min_impurity decrease

3amanne 8
OTMeTbTe BepHBIC YTBEPXKACHHS O BIMSHHUU MMapaMeTPOB PEIIAONIET0 IePEBbs Ha epeodydeHne
a) UYewm Menbie 3HaueHHE min_samples_split, TeM MeHbIIE TSHACHIHA K IEPEe00yUCHHIO
b) UYewm mensire 3HaueHNE min_samples_leaf, TeM MeHbIIE TeHISHINS K IEpEOOYICHUIO
¢) Uem MmeHblIe TTyOnHA AepeBa, TEM MEHBIIIE TEHICHIUS K IEpeoOydeHHI0
d) I'myOuna nepeBa HHKak He BIMSET HA €TO NEPeoOyUEHHOCTD
e) Uem MeHblIe 3HaYeHHe napamerpa max_leaf nodes, TeM MeHbIIIEe TEHACHINS K ITEPEOOyICHHIO

3amanne 9

Kaxoii kiaccupukarop He0oOX0IMMO UCITOJIB30BATh IS MpeIcka3zaHus pasMepa 0JJOOPEHHOTO KPeauTa Mo 3aJaHHBIM MapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxker ObiTh Hcionb30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeTbTe BEpHBIE YTBEPKACHHS O ICPEBbSIX PEIICHUH.
a) YeM MEHBIIIEe CBOWCTBO gini, TeM OJAHOPOIHEE IPUMEPHI B JIHICTE
b) CBOWCTBO gini onpeieNnseTcs: TOIBKO AJIsl JIUCTHEB, HO HE IS Y3JIOB
C) CBOWCTBO samples yKka3bIBacT Ha KOJIMYECTBO IPHMEPOB B y3Jie
d) mapametp gini, BO BCEX JUCTHAX OIDKCH MMETh OIMHAKOBBIC 3HAUCHIS

3ananue 11
OTMeThTe BepHbIE YTBEPXKJICHHS O CIIy4aifHOM Jiece
a) d4eM OoJblle AEPEBLEB B JIECY, TEM JIy4llIe KaueCTBO MpPeICKa3aHMs
b) BpeMs HACTPONKH U pabOTHI CIIy4alHOrO Jieca yBEINUUBAETCS MPOIOPINOHAIBLHO KOINYECTBY JEBEPEB B JIECY.
C) CIy4aiHBIN Jlec IPUMEHUM JJIsl peIIeHHs 3a1a4 Perpeccuu
d) cimywaiiHbIil Iec IPUMEHUM JUTS PEIICHHS 33/1a4 KIIacCH()UKanu

3ananue 12
OTMeThTe BEPHBIC YTBEPIKACHHS
a) RandomizedSearchCV naxoaut ny4inyto KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIIeHUH
b) RandomizedSearchCV padotaet ObicTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT mydmrylo KOMOWHAIIMIO MapaMeTpoB I JEpeBa, M3 TEX 3HAYCHUH MapaMeTpoB, YTO OBLTH
TepeIaHbl
d) RandomizedSearchCV maet 6onee TouHoe mpenckazanue, yem GridSearchCV

3ananue 13
BriGepure u3 cnimcka 3a1auu KiacCUQHUKAIIN:
a) paznenuts 1o Gororpadun KUBOTHBIX Ha KOLIEK U CO0aK
b) mpenckazare CTOMMOCTH KBApTHPHI IO 33AaHHBIM IIapaMeTpam
C) pa3aenuTh TPUOBI HA CheTOOHBIE U STOBUTHIC
d) crpynmmpoBarh TEKCTHI MO UX SMOIMOHAIBHON OKpacKe

3amanue 14
OTMeTbTe BEpHBIE YTBEPKACHHSA
a) B kadecTBe nepeMeHHBIX I 00y4eHHS AepeBa MOTYT OBITh HCIOJIb30BaHbI KaK KOJMYECTBEHHBIC, TaK M KaTETOpHaJIbHbIC
NPU3HAKK
b) JlepeBbs pelieHuid MOTYT pelaTh 33/1a4y KJIacCU(pUKAIMK C TPOU3BOJILHBIM YHCIIOM KIIaCCOB
¢) UYewm menbie 3HaYeHne min_samples leaf Tem Tounee OyayT mpeackasaHus Ha TPEHUPOBOYHOI BEIOOPKE
d) Yewm mensblie 3Hayenue min_samples leaf Tem TouHee OynyT npencka3aHus Ha TECTOBOH BBIOOPKE

3amanue 15
Ooyuatonias BeiOopka (X _text, y_test) aTo —
a) Bribopka, Mo KOTOpOH HacTpaMBaIOTCS ONTHMAIBHbIC ITApaMETPHI IepeBa
b) Bribopka, M0 KOTOPOi OLIEHUBAETCSI KAUECTBO MOIYUYEHHOTO JIepeBa PeLICHUH
c) Bribopka, Mo KOTOpOH OCYIIECTBISIETCS BEIOOP HAMITYUIICH MOJIEIN N3 MHOYKECTBA MOJIeIIel
d) MHOXeCTBO IENEeBBIX 3HAUCHNUN I JAHHOTO HAbopa TaHHBIX




3ananue 16
[Ipu oOydeHnr HEKOTOPOIT MOAETH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BEIOOpKE, OITy4eHa OoJIbIIas
pasHHIa MEXAY 3HAUCHISIMA METPUK Ha TPEHHPOBOYHOM 1 TECTOBOI BEIOOpKax. O 4eM 3TO MOYKET TOBOPUTH?

a) Mopens nepeoOyueHa

b) PacnpeneneHne TaHHBIX B TECTOBOW BBIOOPKE CHIIBHO OTIHYACTCS OT PACTIPECICHHUS B TPEHUPOBOYHOM

c) Mogens HenoOOYyUEeHa

d) Mogens uneanbHO HaCTpOEHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 ra 20. Kakue u3 npeanoXeHHX KOMOHHAINI HE BRI30BYT OLIHOKY?
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[l:5,[1,6]]

3ananue 18
Kakwe cTpoku mo3BOJISIOT 0TOOpATh 5 MEpBhIX CTPOK natadpatiMa data (MHIEKCHI OCIEI0BATENBHOCTE uncel oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasix MOXeT OBbITh UCIIONIb30BaHa CTyIeHYaTast (PYHKIMS aKTUBAIMN?
a) OmnpenenuTth K Chbe0OHBIM WIH HECHETOOHBIM OTHOCHUTCS TprUO?
b) Omnpenenuts K KAKOMY M3 TPEX KJIaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
¢) Pasgenuth TeKCThI HA HEUTPANIbHBIC, HETATHBHBIC U MOJOXKUTEIbHBIC.
d) IlIpenckasats pazMep 3apaOOTHOM IUIATHI CIIEIIHAINCTA TIO OTIPEICICHHBIM ITapaMeTpaM.
e) PasmennTh n300pakeHNs Ha COAEpIKAIIME U HE COJEPIKaINe OTKPHITHIN OrOHb.

3ananue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHPOHa (IO MCIOIb30BaHUS AKTUBAIMOHHON (DYHKITHH )
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (-o0,+ )

2.2. TunoBble 321aHUA JIf1 OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJbTaTa

[IpoBepsieMsblii 00pa30BaTEeNbHBIN pPe3yJIbTaT:

Kon u HanmeHnoBanue
WHJIMKaTOpa JOCTUKEHUS OO0pa3oBaTeNbHbINH PE3yJIbTaT
KOMIICTCHIIUN
OIIK-5.3: ucnonp3yeT MeTobl OOyuarouuiicst ymeer:
HCKYCCTBEHHOT'O MHTEIUIEKTa arperupoBarth JlaHHbIE cpescTBamMu Python; BEIIONHATE (GDUIBTPALIUIO JAHHBIX CPEJICTBAMH
(MamuHHOTO 00Y4YEeHHMS) U Python; HacTpanBaTh Bec HEHpPOHHA; BRIOMPATH THIT KJIacCH(UKATOPA B 3aBUCHMOCTH OT
aHanM3a OOJBIINX JaHHBIX JJIS MOCTABJICHHOM 3a/ja4uK; BU3yaln3upoBaTh JJaHHBIE cpefcTBamMu Oubinorek pandas, seaborn,
pelIeHus PUKIIAIHBIX 33134 matplotlib; BEIMOTHITE MHOTOKIIACCOBYIO KITaCCH(HUKAINIO MeTogaMu Onbmuoreku sklearn;
CTPOHTb AEPEBbs PEIICHUH M BBIIOJIHATH IO HUM IIPEACKa3aHue.

3ananue 21

Otkpoiite Jupter notebook, cosmaiire daiin lab2 <ama dammms>.ipyng (mampumep, lab2 tiuzhna.ipynb), moakmrouunte
oubnuotreku numpy u pandas u npouTtute AaHHbe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[MonyunTe pacnpeneneHne YUCIOBBIX BEMYUH AaTadpeliMa Sp UCTIONb3yst 0a30BbIe METO/IbI BU3yalH3anuy OndanoTexu pandas.
Wmnoptupyiite Oubimorexky Seaborn. Mcmomb3yss wuHTepdeiic A MOATOHKH PETPECCHOHHBIX MOJENEH K YCIOBHBIM
MOJIMHOKECTBaM Habopa TaHHBIX BBIBEANTE rpaduK yCIeBaeMOCTH 10 MATEMATHKE W YTCHHUIO C Pa3IeICHHEM 10 MOY.

3amanue 22

3arpy3ure Moxynu Oubnmorexk numpay u matplotlib, a Taxke mMonynn Ombnmorexu Scikit-learn, HeoOxoanumble 111 pabOTHI ©
npeBoMm pemenuil. 13 sklearn.datasets parpysure tectoBblii Habop iris. M3yunre cTpyKTypy HONyYeHHOro Habopa NaHHBIX. B
Habope 150 sk3emMuIsipoB ("'cTpoK" B MPUBBIYHOW HaM TEPMHHOJOTHH). KaIoMy SK3eMIUIIPY COOTBETCTBYET YETHIPE YMCIIOBBIX
aTpuOyTa (JUIMHA YallleNMCTHKa B CM; IIMPHHA YalleJUCTHKA B CM; JUIMHA JIETIECTKA B CM; [IMPUHA JIETIECTKa B €M) | Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. nanssi HabOp MO3BOJSIET PEIINTH 334a4y KIACCH(HUKAIINNA, OTHECEHUSI pacTeHUs "upuc" Ucxons u3
LIMPUHBI JICTIECTKOB, JUIMHBI YalIeIMCTHKa M T.J. K OJHOMY M3 Tpex kiaccoB. Cosnaiite nemonctpatuBHblii Decision Tree




KJIacCU(HKATOP, UCIIONB3Ysl OJHOMMEHHBIN Kitacc u3 Oubimoreku sklearn u coxpanurte ero B nepemeHHyro dt. [lnst pasznenenus
MHOKECTBa Ha TECTOBOE M TPEHHPOBOYHOE HCIONB3yiTe MeTox train test split. OToOpasuTe momydeHHOE AEPEBO pPEUICHUIN
rpaduuecku, UCTIONB3yiTe MeTo plot_tree

3amanune 23

3arpy3uTe maHHBIC U3 BCTpoeHHOTro Habopa load digits. JlaHHBIe ipeAcTaBIsIOT co00i Habop u3 1797 pyKONMUCHBIX N300paKeHUN
mudp pazmepamu 8 Ha 8. Kaxkaas kapTHHKA ITpeAcTaBIeHa MacCHBOM M3 64 3HaueHMH L[BETa JUIS KaXKAOH SUCHKH M300paskeHusl.
OOyunTe AepeBO pEeLICHUi U MOJIY4nTe MpeJcKa3aHie Ha TeCTOBOM BhIOOpKe. Busyanusupyiite npeackazaHue, yKakuTe TOUHOCTh
JUI IOJTY49EeHHOTO JepeBa.

Bamanne 24.

3arpy3uTe BCTPOCHHEIH Habop boston.

HabGop mammbpIXx boston mpencrtaBmser coboii cinoBaph ¢ kimodamm data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCHB CIHCKOB:

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

B kaxmoit ctpouke 13 yMcnoOBBIX 3HaucHMIA. Baia 3a1aya HaliTH OMUCAaHUE KAXKAOTO U3 HUX. Tak mepBoe 3HaueHue (6.3200e-03
i 0.00632) 370 ypoBEHb MPECTYIHOCTH Ha TyITy HACETICHHUS.

ITocTpoiiTe nepeBo pemnieHui, IpeacKa3bIBaOIIee CTOUMOCTD KISl TI0 UMEIOIMUMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
KUIBSL - BEMYMHA HETpephiBHAs, u nepeBo kimaccudukanuu DecisionTreeClassifier mam He momownér. Jlnms mpeackazaHus
3HaYCHUS IeNIeBOl (PYHKIMU HYKHO perpeccronHoe aepeBo DecisionTreeRegressor.

[lepebepuTte Bce nepeBbs HA JTaHHBIX bOston IO CIIETYIONINM ITapaMeTpaM:

MaKCHMaJlbHas TIyOnHa - oT 2 10 15 ypoBHeit

MHHHMMAaJbHOE YHCII0 P00 A pa3aeneHus - ot 2 1o 10

MHUHHAMAJIbHOE YMCII0o P00 B jmcte - ot 1 10 10

OTto06pa3zuTe TydiIue mapaMeTpsl 1 JIydIiee IepeBo.

3amanne 25.

3arpy3urte BCTpOCHHBIN Habop boston.

Wzyunte ocranbHbie aTpuOYTHI Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu M MakCHMallbHOU
rIryOMHON paBHOM 5 ypoBH:M aist JaHHbIX digits load().

OOyuuTe MOMyYeHHYIO MOJIC/b. BeimonHuTe nmpeackasanue. [locunTaiite TOYHOCTH (Score) st Jeca.

VYKaXuTe TpU CaMbIX BaKHBIX MapaMmeTpa JJJIsl JIEPeBbEB PEIICHWH B CO3JaHHOM JieCy, HCIOJNb3Ys, HanpuMep, aTpuOyT
feature importances_.

OIIK-5.3: Ucnonp3yer wmeronbl | OOyJaromuiics BaageerT:

HCKYCCTBEHHOTO uHTe/IeKTa | HaBsIkaMu MOCTPOECHUS JepeBa PEIeHHI.

(MamMHHOTO 00yueHwMsI) 1 | HaBblkamMu peanmu3saliiu airoputMa ciydainoro jeca (Random forest)
aHanu3a OONIBIIMX JaHHBIX ANA | HaBbIKaMu HallMCaHUS HEHPOHHBIX CETEM.

pelleHus IPUKIAIHbIX 3a1a4 HaBblkamy 00y4eHHs] MOJISIIH.

3amanne 26

3arpy3uTe DaHHBIE W3 BCTpoeHHoro Habopa load digits. Cozmaiite KiraccHpHUKATOp, CO CISAYIOIMIMMH IapaMeTpaMu JepeBa:
MaKcHMallbHas TITyOnHa - 5 ypoBHEH, MUHIMaTBHOE YHCI0 OOBEKTOB B JIHICTE - 4.

Paznenure mosy4eHHbIe JaHHBIE HA TPEHUPOBOYHBINH M TECTOBBIA HAOOpPHI MaHHBIX, 75% n 25% coorBeTcTBeHHO. IIpenckaxkure
KJIacChl, K KOTOPBIM NPHHAUIEKAT JaHHBIC U3 TECTOBOW BHIOOPKH, COXPAHUTE Pe3yibTaT MpeAcKa3aHui B epeMeHHyto predicted.

3ananue 27

3arpy3uTe BCTpOCHHBIH Habop boston.

HabGop manubIX boston mnpencrtaBimseT coboii cinoBaph ¢ kimodamu data, target, feature names u DESCR. Kirouy data
COOTBETCTBYET MAaCCUB CIIHCKOB!

Ucnons3ys anroput™ crydaitaerii mec (random forest) Cosmadite momens RandomForestClassifier ¢ 20 nepeBpsimMu 1
MaKCUMAJbHOW TTyOWHOH paBHON 5 ypoBHAM s AaHHBIX. OOy4YHMTe MONYyYCHHYIO MOJIEb. BBINONHHUTE MpeAcKa3aHHe.
[ocunTaiiTe TOYHOCTH (score) JuIs Jieca

3ananue 28

WNmnoptupyiite Habop mamabix Fashion MNIST (manmsie Oubmmorexu keras), comepxkammuit 70 000 m300pakeHHI 3JIEMEHTOB
OJICK/IBI B TPaalMsIx Ceporo, B pasperieHuu 28x28 muKceeil.u mpouTUTE JaHHbIC/

Pa3nmenuTte HabOp HAa TPCHUPOBOYHBIN M TECTOBBIN B mpomoprwn 85/15.

Busyanusupyiite nepBbie qecaTh 00bEKTOB U3 TPEHUPOBOYHOTO HaOOpa.

[octpoiiTe HEHPOHHYIO CETh, COCTOALIYIO U3 TPEX CIIOEB: BXOJHOI0, CKPBITOrO U BEIXOIHOTO.

3ananue 29

Ckauaiite nannsbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). J{ns ckaunBaHus HCOOXOIUMO MPOUTH MPOICTYPY
peructpanuu. Pacnakyiite apXxuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJIOTe CO CBOUM IPOEKTOM.

B karasore train cosmaiite e manku cat u dog. PasHecure M300pa)keHHsT W3 KaTajiora train 1Mo BHOBb CO3IAHHBIM IMamkam. Bl
MOXeT caenatb 3To BpyuHyro (0 OamnoB) mim mporpamMmHo (1 Oamr) mcmonb3ys Metonmsl sizbika Python. Bam monamoOwtest
OuOIMOTEKa 0S M METOJIBI CTPOK.




CrenepupyiiTe naTacera U3 H300paxeHUI UCTIONB3Ys MeTox oubmorekn keras ImageDataGenerator.

C nomomrsio merona flow from_directory co3maiite reHepaTop JaHHBIX HA OCHOBE H300paKCHUI M3 KaTajora.

HccnenyiiTe nonydeHHbI reHepaTop. BeiBequTe Ha 9KpaH, nu3yuure Gpopmy.

[TpoBeure obpartHyto onepaiyo. Busyanmmsupyite nepBsie MATh 00bEKTOB U3 NMOIYYEHHOTO Ha0Opa NaHHbIX.

Pacmermute nMerommecs: JaHABIe Ha Tpu Habopa (train,test,validation), Mo Mcmone3yiiTe TaHHBIE M3 apXHBa test, TOATOTOBHUB MX
COOTBETCTBYIOIINM 00pa3oM.

CamocTosTeNIFHO co3/1aliTe 1 00y4YNTEe HEWPOHHYIO CETh JUIS Pa3InYeHHs KOIEeK u cobak (1o mpuMepy JadopaTopHOH 5, 4acThb 2).
JoGeliTech TOUHOCTH MOIENIN Ha BAIMJAIIMOHHOM BEIOOpKE He Hibke 80%

3amanne 30

Peanusyiite xmacc Neuron OCYIIECTBISIONINM BhIMONHeHHE (GyHKIHM =x1*wl+x2*w2 +... +xnwntb (1), rme X — 3Ha4YeHHs,
MIOJJaHHBIC HA BXOJI, W - Beca BXOJIOB, a b - cMemieHne. B kauecTBe QyHKIMN aKTHBAIMU UCIIOIb3YHTE CUTMOUTY. Y 0ennTech, 4To
CO3MIaHHBII BaMU HEHpOH paboraer. [ 3TOT0 CaMOCTOSTENBHO 3a/aiiTe Beca W CMEIICHUS, M 3HAYCHUS BXOMIOB W TIPOBEPHTE
OTBET.

Cobepure U3 HEWPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO U BBIXOJJHOTO.
CKpBITBIH CIIOH — 3TO J1I000H €JI0i MEXIy BXOJHBIM (TMEPBBIM) CJIOEM CETH M BBIXOAHBIM (HOCieAHUM). CKPBITBIX CIIOEB MOXKET
OBITh HECKOJIBKO!

2.3. [lepeyeHb BONPOCOB /ISl MOATOTOBKH O0YYAKOIIUXCS K MPOMEXKYTOYHOM aTTecTalun

HUckyccrBennsrit natemiekt. OcHOBHBIE moHATHSA W
MammunaHOE 00yUueHHe.

I'my6Gokoe oOydeHue.

OO0ydueHue ¢ yuureneM u 0e3 yauTes.

OCHOBHBIE TIOHATHSI aHAJIM3a AaHHbIX. JlaHHbBIe, MO/IeNb, 00pabOTKa JaHHbIX.
MeTo 00T HYECKHE TIPUHIIUITE aHAIN3bI JTaHHBIX.
Llenu, aTambl, METObI M TEXHUKH aHAITU3a JaHHbBIX.
OupTpanys TpyNInupoBKa U arperamus JaHHBIX.
Busyanuzanus naHHbIX.

Busyanuzanus nanseix B Phyton.

Busyanmmzamus B Pandas.

Bubmmorexn Seaborn u Matplotlib

Peraromyie 1epeBbsi: OCHOBHBIE TIOHSATHSL.

3anaya kinaccudukanyy.

. JepeBbs pemenuii. OCHOBHBIE TapaMeTpHI IepeBa.
JlepeBo pelieHui B 3a1a4K PETPECCHH.

Mertox OmmKkalIInx cocenei.

Konnenmus ciryqaifHOTO Jieca.

CrnyyaifHast BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.

. YcpeaHeHue MporHo30B.

[TpoGriema nepeoOyyeHus.

Turer ommboK: true negative, false positive.
Mertpuku kauecTBa Mojenu: Precision, Recall, F1 score.
TectupoBanue ROC AUC.

Heiiponnsie cetu.

HckyccTBeHHBIE HEMPOHBI.

DYHKIMM aKTUBALMY HEHPOHA.

[lepuentpoH.

OO0yueHue HelpoHa.

I'panueHTHBIH cIycK.

. [pobnenue miara npu rpaiM€HTHOM CITYCKE.
CroxacTH4ecKUi I'paIueHTHBIN CITyCK.

MeTo HauCKOpEHIIEro CIycKa.

Hefiponnas cetb.

OpnHocnoiHast MOJIETb.

CBepTo4HbIC HEHPOHHBIE CETH.

CBEPTOYHBIN CIIOH, CIION TTOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
LleneBast pyHKIHS.

3amaun pacro3HaBaHUs 00pa3oB.

Knaccugukarus 00beKTOB.

IMouck nzobpaxkerns mo odpasimy.

XA B WD =
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3. MeToauveckne MaTepHaJIbl, ONpeessonue NPpoueIypy 1 KpUTepun OLeHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUM NPU NMPOBeAeHUN MPOMEKYTOYHON aTTeCTAlMU

Kputepun ¢popMupoBaHusi OLIeHOK 110 0TBETaM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIEHKAa «OTJIMYHO» BBICTaBIISICTCA OOYYalOIIEMYyCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB HA
Borpockl coctanisieT 100 — 90% ot obmiero o0bE€Ma 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €cid KOJMYECTBO IPABWIBHBIX OTBETOB Ha
BOIPOCH — 89 — 76% oT o01iero oo0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJBHO» BBICTABISCTCA OOYYAIOIIEMYCs, €CIH KOJIMYECTBO ITPABHIIBHBIX
OTBETOB Ha TeCTOBBIE BONPOCH —75—60 % oT ob1ero oobéMa 3a1aHHBIX BOIIPOCOB;

- OLICHKAa «HEYAOBJIETBOPHUTEIbLHO» BBICTABIISCTCS OOYdYaIOMEMYyCs, €CIH KOJIMYECTBO IMPAaBHIBHBIX
oTBeTOB — MeHee 60% oT 00111ero 00BEMa 3aTaHHBIX BOTIPOCOB.

Kpurepuu popMupoBanus oeHOK M0 pe3yabTATaAM BbINOJHEHUS 3aJaHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO MOJHOCTBIO 0€3 OINOOK U HEJJI0YETOB.

«XopoIo» — CTaBUTCA 3a padOTy, BBITOJHEHHYIO ITOJIHOCTHIO, HO TIPU HAJIHYUK B HEll He OoJiee OIHOM
Herpy0oii OIMOKY 1 OTHOTO HeJoueTa, He 0oJiee TpeX HEJOUYETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCS 32 pabOTYy, €CIM 00yUaroIUiCs MPaBIIIBHO BBHITTOHII HE MEeHee 2/3
Bceil paboThI MM IOMYCTHI HE Oosiee oHOU TpyOoi OMMOKM U JBYX HEI0YETOB, HE Ooyiee OAHOM rpy0oil u
OJIHOM Herpy0oii oImuoOKH, He O0JIee TpexX HErpyObIX OMMOOK, OJTHON HErpyOO OMMOKHU M IBYX HEJOUYETOB.

«HeynoB/1eTBOPUTEIBLHO» — CTABUTCS 32 pabOTy, €CIIM YKCIIO OMTMOOK M HEJJOYETOB MPEBBICHUIO HOPMY
JUTSL OLIEHKH «yJIOBJIETBOPUTEIHHO» WIIH MTPABUIHHO BBHIIIOJHEHO MeHee 2/3 Bcelt paboThl.

Buowl owubox:

- epybOvle OwubKU: He3HAHUE OCHOBHLIX NOHAMULL, NPABUI, HOPM, He3HaHUue NPUeMos8 peuleHus 3a0au;
OwUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepybOvle OWUOKU. HEMOUYHOCMU OOPMYIUPOBOK, ONpedeleHUll, HePAYUOHAIbHLIL B8blO0p X00a
peuieHus.

- Hedouemvl: HePAYUOHATbHbIE NPUEMbl BbINOJHEHUS 3Ad0aHUs;, OMOeNbHble NOSPEUHOCIIU 6
Gopmynuposxe 86180008, HebOpedcHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepuu popMupoBanusi oeHOK 1Mo 3a4eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IeNIOB MPOTPaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TMOHATHNH U (PYHIAMEHTAIBHBIX MPOOJIeM; MPUOOpPENT HEOOXOAMMBICE YMEHUS W HABBIKH, OCBOWII
BOIIPOCHI MPAKTHUYECKOTO MPUMEHEHHUS MTOTYYSHHBIX 3HAaHHM, HE TOMyCTU (PaKTUYECKHX OUIMOOK MPHU OTBETE,
JOCTAaTOYHO TIOCJICJIOBATEIbHO W JIOTHYHO W3JIaraeT TEOPETHYECKUH Marepuai, JOIycKas JIWIIb
HC3HAYUTCIIbHBIC HAPYIICHHUA IMOCIICA0BATCIBHOCTU U3JIOKCHHA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABISETCSA B TOM Clydae, KOrJia CTyJIeHT JIEMOHCTPUPYET (hparMeHTapHbIe 3HAHHS
OCHOBHBIX Pa3/IeJI0B MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a30BbIX HOHATHH U GyHIAMEHTAIBHBIX TpodieM. Y
9K3aMEHYEMOT0 CJIa00 BBIpaKEHA CIIOCOOHOCTD K CAMOCTOSITEIIbHOMY aHATUTUIECKOMY MBIIUICHHIO, UMEIOTCS
3aTPyAHEHUsS B M3JIOKEHUHM MaTepuana, OTCYTCTBYIOT HEOOXOAMMBbIE YMEHUS M HaBBIKH, JOIYIIECHBI TPyObIe
OMMOKK M HE3HAHWE TEPMHHOJIOTHH, OTKa3 OTBEYAaTh Ha JIOTOJHUTEIbHBIE BOMPOCH, 3HAHHE KOTOPBIX
HCO6XO,Z[I/IMO AJI TIOJTY4YCHUA MOJIOKUTEIBHOU OLCHKM.



	1. Пояснительная записка
	Перечень компетенций, формируемых в процессе освоения дисциплины
	Результаты обучения по дисциплине, соотнесенные с планируемыми результатами освоения образовательной программы

	2. Типовые контрольные задания или иные материалы для оценки знаний, умений, навыков и (или) опыта деятельности, характеризующих уровень сформированности компетенций
	2.1. Типовые вопросы (тестовые задания) для оценки знаниевого образовательного результата
	2.2. Типовые задания для оценки навыкового образовательного результата
	2.3. Перечень вопросов для подготовки обучающихся к промежуточной аттестации

	3. Методические материалы, определяющие процедуру и критерии оценивания сформированности компетенций при проведении промежуточной аттестации
	Критерии формирования оценок по ответам на вопросы, выполнению тестовых заданий
	Критерии формирования оценок по результатам выполнения заданий
	Критерии формирования оценок по зачету


