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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. HosicHuTEALHAA 3AMHCKA
Heﬂb HpOMe)I(YTOqHOﬁ arrecragun — OLICHHUBAHUC HpOMC)KYTO‘-IHBIX N OKOHYATCJIIBbHBIX pe3y.]II>TaTOB
oOydeHUss TO JUCHUIUIMHE, OOCCICUYMBAOIINX JIOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB  OCBOCHHUS
00pazoBaTeNbHON MPOTPAMMBI.

@opMBbI IPOMEXKYTOUHOH aTTecTaluu: 3a4€T, 5 CEMECTp

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

KOI[ HUHAWKATOPpa JOCTUKCHUA

KO)I 1 HAMMCHOBAHUEC KOMIICTCHIIMHN
KOMIICTCHIIMHN

OIIK-6: CriocobeH aHann3UpOBaTh U pa3padaTHIBATh OPTaHU3ANNOHHO-TEXHUIECKUE U
9KOHOMHYECKHE MPOLECCH ¢ MPUMEHEHHEM METOZO0B CHCTEMHOTO aHaIN3a U
MaTeMaTHYECKOTO MOJIEITMPOBAHHS;

OIIK-6.1: ITIpumeHsIeT METOIBI
MaTeMaTHIeCKOTO
MOJICITHPOBAHUS I aHATTN3a
WH(POPMAIMOHHBIX TIOTOKOB,
pacueTa SKOHOMHYECKON

3¢ (EKTUBHOCTH U HAJIC)KHOCTH
UH(POPMAITUOHHBIX CUCTEM U
TEXHOJIOT Ui

Pe3yabTaThl 00y4eHUs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMHU pPe3yJIbTATaAMHU 0CBOEeHHSI 00Pa30BaTeIbHOI MPOrpaMMBbl

Ko u HauMeHOBaHME HHIUKATOPA O11eHOYHEIE

Pe3ynbTaThl 00y4eHUs 10 TUCIUILIHHE

pacdera S5KOHOMHYECKOW dPPEeKTUBHOCTH U
HaJC)KHOCTH I/IH(bOpMaHI/IOHHI)IX CHUCTEM H
TEXHOJIOT Uil

KagecTBa Mojend; (GYHKIMA W METOAbI OMOTHOTEKH
Pandas: query, tail, sample, head; meToap! GuibTparuu u
arperaivuv JaHHbIX; IMTPU3HAKU Hep606y‘leHHOCTI/I MOACIIN,
MmeTo bl Oubsmorek sklearn, seaborn, matplotlib 1 numpy.

JIOCTH)KCHUSI KOMIICTCHITUH MaTepHAaJIbI
OIIK-6.1: [Mpumenser MeTonpl | OOyuaromuiics 3HaeT: Bonpocst (Nel -
MaTeMaTHYECKOTO  MOJEIHPOBAHUSA  UIA | OCHOBHBIE METOTBI MaIIMHHOIO o0yuenus; | Ne20)
aHanM3a  MHQOPMAlMOHHBIX  IIOTOKOB, | KIaCCU(PUKALMIO 3a1au MAIIMHHOrO o0yveHus; Metpuku | 3amanus (Ne - Ne)

OO6yyaronuiicst ymeer: 3ananus (Ne20 -
arperupoBarh JaHHble cpeactBamu Python; Bemommsts | Ne30)

(unpTpanuio AaHHBIX cpeicTBaMu Python; HacTpanBath

BeC HEHpOHHa; BHIOMpATh THN KJACCU(PHUKATOpPA B

3aBUCHMOCTH OT ITOCTAaBJICHHOHN 3aJaul; BU3yaIN3UPOBAThH

JNaHHBIE cpeacTBamMu  OmOimmorek  pandas, seaborn,

matplotlib;

BBITIOJHATH MHOTOKJIACCOBYIO KIIACCH(HKAIMIO METONAMH

ounobanoreku sklearn;

CTPOUTH JEpeBbsl pEIIeHHH U BBHIIOJHATH [0 HUM

npeJ/iCKa3aHue.

OO6yuaronmuiics Baajeer: 3anaHus (Ne31 -
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne35)

peanuzanum aNroputMa ciydaitHoro seca (Random forest);
HallycaHUsl HEMPOHHBIX CETEH;
00y4eHUs MOJIETIH.

[IpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX HOpPM:

1) oTBeT Ha OWJIET, COCTOSIIUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeimonHenue 3aaanuii B DMMOC Caml YIIC.

[IpomexxyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX HOPM:

1) cobecenoBanue;

2) Beimonnenue 3aaanuit B OUOC Caml VIIC.




2. TunoBbiel KOHTPOJIbHBIE 32JaHUS UJIH MHbIE€ MATEPHAJIBI JIJIl OLIEHKH 3HAHMIL, yMeHHUI, HABLIKOB
U (MJ1H) ONBITA A1eATeIbHOCTH, XapAKTEePU3YIOIIUX YPOBEeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIH I

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

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

KO,Z[ 1 HAUMEHOBAHUEC WHANKATOpa
JOCTHXCHHUS KOMIICTCHIINH

OO0pa3oBaTenbHBINA Pe3yIbTaT

OIIK-6.1: [Ipumensier | OOy4arouuiics 3HaeT:
METO/IbI MaTEMATUYECKOIO | OCHOBHBIE METOJbI MAalIMHHOTO OOYyuYeHHMs; KiIacCH(UKAIMIO 33a]a4 MALIMHHOTO OOy4YeHHS;
MOJEIMPOBAHUA A4  aHauu3a | METPUKH KadecTBa Mojenu; QyHKIMH U MeTonsl oubnmorteku Pandas: query, tail, sample,
MH(POPMAMOHHBIX IIOTOKOB, | head; meronsl (uibTpanuy M arperanyy AaHHBIX; NPU3HAKH MEPEOOYUCHHOCTH MOJIEINH;
pacuera SKOHOMHYECKOH | Meronsl Oubaunorek sklearn, seaborn, matplotlib 1 numpy.

3¢ (GEeKTUBHOCTH H  HAJCKHOCTH
MHQOPMALMOHHBIX  CHCTEM U
TEXHOJIOTHH

3anmanue 1
MammaHOe 00y4eHne —

a) crnenuaIM3UpOBaHHOE MPOrPAMMHOE pelreHue (KM Habop PelICHHI), KOTOPOe BKIIOYACT B ce0st BCe MHCTPYMEHTHI IS
U3BJICYCHUSI 3aKOHOMEPHOCTEHN U3 CBIPBIX JAHHBIX

b) osra rpynmuposka 00bexToB (HabmoneHuii, COOBITHIA) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Habop JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00H yaeOHBIi TpUMep, COePIKAINi 3aIaHHBII BXOJHOW HAbOP
JIaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIbHBIN BBIXOHOM pE3yJbTaT

d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOUIMI METObI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIaHHBIX

3aganue 2

Cpezu/l NPEAIOKCHHBIX 3a1a4 MAallIMHHOTO 06y‘I€HI/IH YKaKUTC 3a1a4U PErpecCuun

a) Ilouck HeraTHBHBIX OT3bIBOB Ha (PUIIbM HA CaliTe KHHOKOMITAHUH
b) Anropurm ¢unbTpaimu cama
c) Ilpexackasanue cpoka OKyMaeMOCTH IPOEKTa
d) IIpeackazaHue pIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHHYECKUX TPAH3aKIIU

3aganue 3

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

3aganue 4

Kakwue u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 111 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")]
3aganue 5

OTMeThbTe BEpHBIC YTBEPXKICHHUs 00 alrOpUTME CiIydaiHoro yeca - Random Forest

a) UToroBbIM npejckazaHUEM MOJIEH ABIISETCS TPEICKa3aHne CIIydalHOro JepeBa
b) TIlapamerps s kaxaoro aepesa (riryGHMHA, MUHUMAIBHOE YHCIIO 00PA3IOB B JMCTE U T.J.) BEIOMPAIOTCS CITy4aiiHO
¢) Kaxmgoe nepeBo B jecy moiydaer ClydaiHbli MOAHA00p TaHHBIX
d) Ywucino nepeBbeB B JIECY BHIOUPAETCS CAyYailHBIM 00pa3oM
e) IlpemckazaHue MOJENH - YCPEAHEHHBIE TPEACKA3aHUS JIEPEBLER
3ananue 6

! TlpuBomsrcs TUIOBBIE BONPOCH M 3ananus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [Jis NPOBEIAEHUS AaTTECTAIIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLEHOYHBIX NPOIERyp KOJMYeCTBEe BapHaHTOB. OIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyaldM3allldd C YY4eTOM pa3BHTHS HAyKH, OOpa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
counaiabHON cepbl. OTBETCTBEHHOCTH 332 HEPACIIPOCTPAHEHUE COIEPKaHMsl OLIEHOYHBIX CPEJICTB Cpelly 00yJaronuxcs yHUBEPCUTETa
HeCyT 3aBelyIolni Kadeapoil 1 npenojaBareli — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.



Kaxoit arprOyT oTBe4aeT 32 MUHUMAIBHOE YHCII0 00pa3IoB B JICTE?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii aTpu0yT OTBe4aeT 3a MUHUMAIBHOE YUCIIO 00Pa3IoB B Y3JI€ I Pa3IeIcHuUs?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 8
OTMeTbTe BEpHBIC YTBEPHKICHNUS O BIUSHIH IAPaMETPOB PEIIAIONICTo JepeBhbs Ha epeo0yucHue
a) UYem mMeHblme 3HaUueHHe min_samples_split, TeM MeHbIIIE TCHACHIHUS K TIEPe00yICHHUIO
b) UYewm mensine 3HaueHHe min_samples_leaf, TeM MeHbIIIEe TEHICHIMSA K IEpEOOYUCHHUIO
C) UYem MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €roO MepeoOydeHHOCTh
e) UYem MeHblle 3HaUCHUE MapameTpa max leaf nodes, Tem MeHblIIE TEHACHIMS K IEPEOOYUCHHUIO

3aganue 9

Kakoii knaccudukarop HeoOX0 MO HCIIOIB30BATH JJIS MPEICKA3aHUs pa3Mepa 0JJ00PEHHOIO KPE/ITa 10 3aIaHHBIM mapamMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosker ObITh HcmONB30BalH 1 DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpPHBIC YTBEP)KACHUS O AEPEBBAX PEIICHHUH.
a) ueM MeHbIIle CBOWCTBO gini, TEM OJHOPOJHEE IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO IS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yKka3pIBacT HA KOIHYESCTBO IPUMEPOB B y3Iie
d) mapametp gini, BO BceX IHCThAX TODKEH UMETh OJJMHAKOBBIC 3HAYCHHUS

Saganue 11
OTMeThTe BepHBIC YTBEPIKICHIS O CITy9alfHOM Jiece
a) 4eM OoJbllie IEPEBLEB B JIECY, TEM JyUIIIe KAYeCTBO MPEICKA3aHUs
b) Bpewms HacTpoiiku ¥ pabOTHI CiTydaitHOTO Jieca YBEIMYNBACTCS IPOMOPIHOHATIBHO KOJIUUECTBY JE€BEPEB B JIECy.
C) ciy4aiiHbIi Jlec IPUMEHHUM JIJIsl PEIICHHS 33/1a4 PErpecCHu
d) cnyuaiiHblii lec TPUMEHUM JJIsSI PELICHHs 33184 Kiaccu(ukamm

3ananue 12
OTMeThTe BepHBIE YTBEP)KICHUS
a) RandomizedSearchCV Haxoaut ny4inryr0 KOMOWHALINIO TAPAMETPOB JUTS JIEPEBa PELIEHUH
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
¢) GridSearchCV Haxomur nydrryi0 KOMOHHAIMIO MapaMeTpOB Ul JepeBa, M3 TeX 3HAUCHHH MapamMeTpoB, 4TO OBUTH
nepeIansbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3aganue 13
BriGepuTe U3 criMcKa 3a1a9n KIIacCH)UKAIHH:
a) pasnmenuts 1o Gororpaduu KUBOTHBIX Ha KOUIEK U cO0aK
b) mpemnckazarh CTOMMOCTE KBAPTHPBI M0 33 [aHHBIM MTApaMeTpamM
C) pasluenuTh TpUObI HA CheJOOHBIE U AITOBUTHIE
d) crpynmupoBaTth TEKCTHI IO MX 3MOLHMOHAIBHOM OKpPacKe

3aganue 14
OTMeThTe BEpPHBIE YTBEPKACHUS
a) B kadecTBe mepeMeHHbBIX I 00YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPUAJIbHBIC
NPU3HAKA
b) epeBbs perienunit MOryT peruaTh 3a1a4y KiacCHHKAUN ¢ TPOU3BOJIBHBIM YHUCIOM KIACCOB
€) UYewm meHblue 3HaYeHHe min_samples leaf Tem TouHee OyayT npeackazaHus Ha TPSHUPOBOYHOH BBIOOpKE
d) UYewm menbiue 3HayeHue min_samples_leaf Tem TouHee OyayT npeacka3zaHus Ha TECTOBOH BHIOOPKE

3anmanue 15
O6yuaromiast BeiOopka (X _text, y_test) 1o —
a) Bribopka, 110 KOTOPOI HACTPAMBAIOTCS ONTHMAIILHBIE IAPAMETPHI JIEpeEBa




b) BsIGOpKa, M0 KOTOPOU OIEHUBAETCS KAUECTBO MTOJAYUEHHOTO JepeBa PEICHUI
c) BriGopKa, 110 KOTOPOI OCYIIECTBISETCS BEIOOP HAMIYYIIEH MOIEIHN N3 MHOKECTBA MOJIEIIEM
d) MHOXeCTBO HENeBbIX 3HAYCHHIA TS TAHHOTO Habopa JaHHBIX

3aganue 16
IIpu oOydueHNE HEKOTOPOIT MO/IETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BHIOOPKE, IMOTydeHa OobImast
pa3HHIa MEXXAY 3HAaYEHHSIMHU METPUK Ha TPEHHUPOBOYHOI M TecTOBOI BEIOOpKax. O 4YeM 3TO MOXKET rOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIBHO OTIMYACTCS OT PACIIPEICIICHUS B TPEHUPOBOYHOM

€) Mogenp HenooOyUeHa

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaiosKeHHBIX KOMOWHAITHI HE BHI3OBYT OMIMOKY?
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]]

3ananue 18
Kakue cTpoku mo3BOJISIOT 0TOOpaTh S MepBhIX CTPOK AatadpaiiMa data (MHICKCHI OCIEA0BATEILHOCTh ynces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT ObITh UCIOJIb30BaHA CTyICHYATast HYHKIMS aKTHBAIMN?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCUTCS IPU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
C) Pa3ﬂeHI/ITL TCEKCThI Ha HeﬁTpaHbeIe, HCraTUBHBIC U ITIOJIOKHUTCIIbHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHEIHAIKCTA MO ONPEACICHHBIM MapaMeTpaM.
e) Pasgenuts n300pakeHHs Ha COJEPIKAIIME U HE COJEPIKAIIUE OTKPHITHINA OrOHb.

3aganue 20
Kakoe 3HaueHIEe MOXKET UMETH B3BEIICHHAS CyMMa BXOJIOB HEHPOHA (IO UCIIOIE30BAHIS aKTHBAIIMOHHON (DYHKIIUH)
a) [-11]

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

2.2. TunoBbIe 3aaHUs /1JIsl OLIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

Konx n nanmeHoBanue
WHJUKATOpa JOCTHUKEHUS OO0pa3oBarenbHbIN pe3yabTaT
KOMIETEHITNH

OIIK-6.1: [TpumeHsieT MeTOIbI OO0yJaronuiicss ymeer:
MaTEeMaTHYECKOTO arperupoBarh JaHHbIE cpesicTBaMu Python; BEINONHATE GUIBTPALIUIO JaHHBIX CPEACTBAMU
MOJICITUPOBAHMS JJIs aHAJIH3a Python; HacTpanBaTh Bec HEHpOHHA; BHIONPATH THIT KIAcCH(UKATOpa B 3aBUCUMOCTH OT
MH(POPMALMOHHBIX TOTOKOB, MOCTaBJIEHHOH 3a/1a4M; BU3YaJIN3UPOBaTh JaHHBIE CpeacTBaMu OMOIHoTeK pandas, seaborn,
pacuera 5JKOHOMUYECKOM matplotlib; BermosHsITE MHOTOKITACCOBYIO KiTacCH(UKAIUIO MeToqamu 6ubmnoTeku sklearn;
3¢ (eKTUBHOCTH U HAaJIC)KHOCTH CTPOWTH IEPEBhS PEIICHUN U BBITIONHATH 110 HUM IpEICKa3aHue.
MHPOPMAIMOHHBIX CUCTEM U
TEXHOJIOTHI
3amanue 21

Wmnoprupyiite Habop naHHbBIX brain_networks. J{is 3arpy3ku ucnons3yiite 0HOIMOTEKY seaborn 1 KOMaHIy
seaborn.load dataset('brain_networks').OTBeTbTe, CKOJIEKO CTOJIONOB B 3TOM Habope. B mone oTBera
BBEJIMTE YUCIO Oe3 IpoOeIIoB.

Otser: 63

3amanune 22




WNmnopTupyiite Habop maHHBIX brain networks. Jlms 3arpy3km wucmomb3yiite OuOmmoreky seaborn ©W - KOMaHZAY
seaborn.load_dataset('brain_networks'). OTBeTbTe KaKoe 3HaUCHHE HAXOAMTCS B TUEHKe qaracera ¢ uHaekcamu 34, 57?7 Cxonupyiite

OTBET B II0JIC HIKE.
Ortser: -0.06777933984994887

3amanue 23

WUmnoprupyiite  Habop  maHHeix diamonds. [lng  3arpy3ku  ucronb3yidTe  OMONMOTEeKy — seaborn M KOMaHAy
seaborn.load dataset('diamonds'). Cxonbko OpuimanToB opranuku Very Good B aToMm Habope? 3a orpaHKy oTBedaet cTojiber ‘cut’.
Ckomupyiite OTBET B MOJIE HUKE.

Ortsert: 12082.

3ananue 24.

Wmnoptupyiite  Habop  maHHbeIXx  diamonds. [lis  3arpy3km  ucmonb3yiiTe  OmOmmoTeky  seaborn W KOMaHIY
seaborn.load dataset('diamonds'). Kakos cpemunii Bec OpmuimanToB opranuku Very Good B 3ToM Habope? 3a orpaHKy OTBEJaeT
croxber ‘cut’, 3a Bec cromber ‘carat’. CKOMpyHTE OTBET B IIOJIE HIKE.

Otger: 0.806381

3ananue 25.

WUmnoprupyiite  Habop  maHHbix  diamonds. [lnsg  3arpy3ku  ucnonb3yiTe  OMONMOoTeKy — seaborn M KOMaHAy
seaborn.load_dataset('diamonds'). OTOepuTe TOIBKO OpUILIHAHTHI ¢ OrpaHkoll Premium. CKOJIBKO CTOUT MOCICIHUI OPUIIIHAHT B
MoJy4eHHOM Habope? 3a orpaHky OoTBedaeT cToJbelr ‘cut’, 3a eHy CTober]

‘price’. Ckonupy#Te OTBET B MOJIE HUXKE.

Otser: 2757

3ananue 26.

Wmnoptupyiite  Habop  maHHBIX  diamonds. [lms  3arpy3ku  ucHonb3yiTe — OMONMMOTeKy seaborn W KOMaHIY
seaborn.load dataset('diamonds'). Ot6epute TopKO OpHITHaHTHI I1BeTa «Ey». Kakas rimy0uHa y TpeThero OpHilTHanTa B MOTyYCHHOM
Habope? 3a mBeT oTBedaeT croioer ‘color’, 3a riryouny cronber ‘depth’. Cxomupyiite OTBET B IMOJIC HIXKE.

Otsert: 56.9

3ananue 27.

Wmnoptupyiite  HaGop  manHbix  diamonds. Jlms  3arpy3kd  HCIONB3yiiTe  OHONMMOTeKy  seaborn ¥ KOMaHAy
seaborn.load_dataset('diamonds'). Otbepure ToNBKO OpuunanThl 1BeTa «D» u orpanku «Very Good». CKOJIBKO CTPOK B
HOJy4eHHOM Habope?

Otser: 1513

Saganue 28.

Wmnoptupyiite  Habop  maHHbeix  diamonds. i 3arpy3kd  uCHonb3yiTe — OMOMMOTeKy seaborn W KOMaHIY
seaborn.load dataset('diamonds'). Otcoptupyiite Habop MO BO3pacTaHUIO IIEHBL. BrIOepuTEe B MONydYeHHOM Habope CTPOKY ¢
uHIekcoM 78. Uemy paBHO 3HaUeHHE CTOJOIA price B 3TOH CTpoke?

Ortset: 368

3amanue 29.

WNmnoptupyiite  Habop  manHbix  diamonds. [l 3arpy3kd  UCHONB3ydHTe  OWMOMHMOTEKYy seaborn W KOMaHIy
seaborn.load_dataset('diamonds'). OtGepuTe TOJBKO OpPHUTHAHTHI, Becslre 0oJbiie 1, HO MeHbIe 3 KapaT (HE BKIIOYUTEIIHHO).
KakoBa ux cpequsis crouMocTh? 3a Bec oTBeuaet crojberr ‘carat’, 3a CTOUMOCTD ‘price’.

OtBer: 8385.952583

3aganue 30.

Wmnoptupyiite  Habop  maHHbeIXx  diamonds. [l 3arpy3kn  ucmonp3ydTe — OMONMMOTeKy seaborn W KOMaHAY
seaborn.load dataset('diamonds'). Cxonpko OprTHaHTOB opraHuku Premium B 3ToM Habope? 3a orpaHKy oTBedaeT cToiberr ‘cut’.
Cxonupyirte OTBET B MOJIE HUXKE.

Otsert: 13791

OIIK-6.1: TIIpumenser wmetoxsl | OOydaromuiics BjaageeT:

MaTeMaTH4eCcKoro HasbixamMu nocTpoenust nepeBa peuieHui.

MOZIEJIMPOBAHUA A aHanus3a | HaBelkaMu peanusaiiiy anropurMma ciydaitnoro jgeca (Random forest)
MHPOPMAITMOHHBIX MOTOKOB, | HaBblkaMu HanmucaHWsl HEWPOHHBIX CETEM.

pacyera SKOHOMHUYECKOH | HaBbikamu 0OyueHHs] MOJIEIH.

3(h(GEeKTUBHOCTH W HAIEKHOCTH
WHQOPMALMOHHBIX  CHUCTEM |
TEXHOJIOT Ui

3amanne 31

3arpy3uTe naHHblE U3 BcTpoeHHoro HaOopa load digits. Coznaiite kiaaccudukaTop, co CIEAYIONIMMHU IapaMeTpamMH JAepeBa:
MaKcHMaJIbHas IITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO O0BEKTOB B JIUCTE - 4.

Paznenure monyveHHbIE JaHHBIC HA TPEHHPOBOYHBIA M TECTOBBIM HaOOPHI NaHHBIX, 75% n 25% coorBeTcTBeHHO. [Ipenckaxkure
KJIACChI, K KOTOPBIM IIPUHAJIEKAT JaHHbBIC U3 TECTOBOM BBHIOOPKH, COXpAaHHUTE pe3ylbTaT Ipe/cKa3anuii B nepeMeHnyo predicted.




3ananue 32

3arpy3urte BCTpOCHHBIH HaOop boston.

Habop garnbIX boston mpezacTasiseT coboii ciaoBaps ¢ kirtouamu data, target, feature names m DESCR. Kirouy data cooTBeTcTByeT
MaCCHB CIFICKOB:

HUcnione3ys anroputm cirydaiineiii jec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCUMAaJIbHOM
rTyOMHON paBHOM 5 ypoBHAM Jis AaHHBIX. OOydnTe MOTYYeHHYI0 MOzenb. Brimomnute npexackazanue. Ilocunraiite TO9HOCTH
(score) nns neca

3ananue 33

Wmmnoprupyiite Habop maunsix Fashion MNIST (naunneie 6ubmuotexu Keras), coaepxaruuit 70 000 u300paskeHHi 37I€MEHTOB
OJICXKIBI B TPAJIAlIUsIX CEpOro, B paspenieHnu 28x28 nukcesneil.u npouTuTe qaHHble/

Pa3znennTe HabOp Ha TPECHUPOBOYHBIN M TECTOBHIN B pomnopiwm 85/15.

Busyanusupyiite nepBbie AecsTh 0OBEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO. .

3ananne34

Cxauaiite nannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlyis ckaunBanus HEOOXOAUMO TIPOUTH MPOIEAYPY
perucrpanuu. Pacniakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOMM IPOEKTOM.

B xarasore train co3naiite n1Be nanku cat u dog. Paznecure n3o0paskeHus U3 KaTajora train o BHOBb CO31aHHBIM ITankaM. Bel Moxer
czenath 310 Bpy4Hyto (0 6aymuroB) wnu nporpammuo (1 6aymun) ucnons3yst MeToas! s3bika Python. Bam nmonamgoOurcst onbnuoreka os
Y METOJIBI CTPOK.

CrenepupyiiTe natacera U3 M300paKeHUI UCTIONB3Ys MeTo OubmmoTeku keras ImageDataGenerator.

C nomormrsio Merona flow from_directory co3maiite reHepaTop JaHHBIX HA OCHOBE H300paKCHUH U3 KaTaiora.

HccnenyiiTe noydeHHbIN reHepaTop. BeiBenute Ha 3KpaH, U3ydute Gopmy.

[IpoBeauTe 0OpaTHYIO omepalui0. Busyanusupyiite nepsbie maTh 00bEKTOB U3 MOJYYEHHOTO HAbOpa JaHHBIX.

Pacmernure nMeromuecs: JaHHBIe Ha TpHU HaOopa (train,test,validation), 100 mcmoMB3yiiTe TaHHBIE U3 apXWBa test, IOATOTOBHUB MX
COOTBETCTBYIOIIUM 00Pa30oM.

CaMOoCTOsITeNIbHO COo3/1aiiTe 1 00y4IHnTe HEHPOHHYIO CETh JISl PA3IMYCHUSI KOIIEK U co0ak (110 mpuMepy JabopaTopHoi 5, yacth 2).
Jo6eiiTech TOYHOCTH MOJICITH Ha BaTHIAIIMOHHOHN BEIOOpKE He HIDKe 80%

3ananue 35

Peammsyiite knacc Neuron ocymiecTBistomui BeinodHeHne QyHkumn =x1*wl+x2*w2 +... +xnwn+b (1), rme x — 3Ha4eHws,
MOJJAaHHBIC Ha BXOJ], W - Beca BXOJIOB, a b - cMerieHue. B kauecTBe HYHKIIMU aKTHBAIIMK UCIIONB3YHTE CUTMOUAY. Y 0eIUTECh, YTO
CO3JJaHHBIN BaMH HEHpPOH paboraet. JIJist 7TOro caMoCTOSTENBHO 3a/jaiiTe Beca M CMEIICHHS ¥ 3HAYSHHUS BXOJIOB M IIPOBEPHTE OTBET.
Cobepure U3 HEHPOHOB NMPOCTEHIITYI0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10i1 — 3TO TF000# CII0H MEXTY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TTI0cTeTHUM ). CKPBITBIX CII0EB MOXKET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB 1JIsl MOATOTOBKH 00y4alOIIUXCs K MPOMEKYTOYHOM aTTeCTAlNU

UckyccTBennblii unTeekT. OcHoBHbIe noHsTHs M.
MammHHOe 00ydeHHe.

I'my6okoe oOydueHue.

OOyueHue ¢ yunrteneM U 0e3 yauTes.

OcHOBHBIE TIOHATHUS aHANIM3a JAaHHBIX. [laHHBIE, MOJIENb, 00paboTKa JaHHBIX.
MeToj00rHueCKHe IPUHIMITBI aHAIN3bI IaHHBIX.
Lenu, aTanbl, METO/IbI M TEXHUKH aHAJIU3a JaHHbBIX.
OunpTpanys rpynnupoBKa U arperanusi JaHHBIX.
Busyanuzanus qaHHbIX.

0. Bmsyammzanus naHHex B Phyton.

. Bmyammzanus B Pandas.

12. bubmumoteku Seaborn u Matplotlib

13. Pemaromuiue iepeBbsi: OCHOBHBIE TOHATHSI.

14. 3anmava xkraccupUKaIHH.

15. JlepeBbs pemenuii. OCHOBHBIC TapaMeTPHI JepeBa.
16. [epeBo pemicHUi B 3a1a41 PErPECCHU.

17. Merox OnmKalIINX COCEmEM.

18. Kownmemnius ciay4aiHoro jeca.

19. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.

20. YcpenHeHue NpOrHO30B.

21. TlpoGmiema nepeoOydeHus..

22. Tumnsl ommboK: true negative, false positive.

23. Merpuku kayectBa mojenu: Precision, Recall, F1 score.
24. TecrupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. HckyccTBEeHHBIE HEHPOHBI.

27. OyHKUMYU aKTUBALUK HEWPOHA.

28. TlepuemnTpoH.

BOoOo~NoO~WNE
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29. OOyyeHne HEeHpoHa.

30. I'pagMeHTHBIH CITyCK.

31. JIpobsncHue mara npy rpafdeHTHOM CITyCKE.
32. CToXacTHYCCKHUIl IPaIMEeHTHBIN CITyCK.

33. MeToa HaUCKOPEHIIEero CIycKa.

34. Hetiponnas ceTs.

35. OpHocInoiiHast MOJETb.

36. CBepTo4HbIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIION ITOABBIOOPKH, TOTHOCBSI3HBIN CIIOH.
38. LleneBast QpyHKIMS.

39. 3anaum pacmo3HaBaHHs 00Pa30OB.

40. Kaccudukanus 00bEKTOB.

41. Tlomck m300paxkeHus 1Mo 00pasIry.

3. Metoauyeckue MaTepuaJbl, onpeaessiiouye Npoueaypy U KpUTepuu oleHnBaHUs
copMHPOBAHHOCTH KOMIIETEHIUH NP NPOBEAEHNH TPOMEKYTOYHOMH aTTecTaluu

Kpurepun ¢popMupoBaHus olleHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYAIOMIEMYCs, €CIIM KOJHMYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0béMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIICTCS 00yUYAIONIEMYCsI, €CITH KOJTMYECTBO IPABMIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKA «Y/IOBJIETBOPHUTEJIBLHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIC BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAOIIEMYCS, €CIM KOJHMYECTBO IMPaBHUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun (popmMupoBanusi o1ieHOK 1O pe3yJibTaTaM BbINOJHEHHUS 3aJaHUil

«OTAUYHO» — CTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TOJHOCTHIO 0€3 OIMOOK U HEAOYETOB.

«Xopomo» — cTaBUTCA 332 PadOTYy, BBIIOJHEHHYIO TTOJHOCTBIO, HO IIPY HAJMYWHU B HEH HE Oosee OJHOM
Herpy0oii omuOKH U OTHOTO HeloueTa, He OoJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEJBHO» — CTABUTCS 32 pabOTy, €Ciau 00yJyaroUuiicsl IpaBUIBHO BBINOJIHUI HE MeHee 2/3
Bceil paboThl MM OMYCTHI He Oojee 0JHOW rpyOoi OMMOKM M JABYX HEI0YeTOB, He Oojiee OAHOM rpy0oil u
OJIHOM Herpy0Ool onOKH, He OoJiee TpeX HEerpyObIX OMNOOK, OAHON HErpyOoi OoMMOKH U ABYX HEIOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTAaBUTCS 32 PabOTY, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHHOY WUJTU TIPABUIILHO BBIOJIHEHO MEeHee 2/3 Bcelt paboThI.

Buowvl owubox:

- epybvie owubKU. He3HaHUue OCHOBHLIX NOHAMUU, NPAGUN, HOPM, HEe3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCII08USL NPEON0HCEHHO20 3A0AHUS.

- HeepyObvle OWUOKU: HEMOYHOCMU YOPMYTUPOBOK, ONpedelieHUl, HEPAYUOHAIbHBIL 8100 X00A PeuleHUsl.

- He0ouemvl.: HepAYUOHATbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
861860008, HEOPEINHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popMupoBaHusi OLIEHOK 110 324eTy

«3auTeHO0» — CTYJEHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX pa3zesioB MPOrpaMMbl H3y4aeMOTo Kypca: ero
0a30BbIX TMOHATHH W (QyHAAMEHTAIBHBIX MpOoOJIeM; MPUOOpen HEOOXOAMMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUUYECKOTO MPUMEHEHHMSI MOTYUEHHBIX 3HAHUM, HEe AOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUECKUH MaTepuan, JOIMycKas JIMIIb
HE3HAYUTeNIbHbIE HapyUICHUS OCIeI0BaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIISICTCS B TOM ClIydae, KOIJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/IesIOB MPOrpaMMbl U3Y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIbHBIX IpobiieM. Y
HK3aMEHYeMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHAJTUTUYECKOMY MBIIIEHU IO, HIMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJMMbIE YMEHMS M HABBIKH, JOIYIIEHBI TpyObIe
OomMOKY M HE3HaHME TEPMMHOJIOTMHM, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTYYEHHUS ITOJI0KUTETbHON OILICHKH.



