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Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. llosicHuTEALHAA 3aIMCKA
Lenp nmpomMexyTOYHOU aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTATOB
O6y‘~IeHI/I$[ I10 JAUCIHUIIIINHE, O6CCHG‘~H/IBaIOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

DopMBbI IPOMEXKYTOUHOHN aTTecTaluu: 3a4€T, S ceMecTp

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kox nannkaTopa qOCTIKEHHS
Kon 1 HanMeHoOBaHHE KOMIIETEHIIUN

KOMIICTCHINH
OIIK-6: CriocobeH aHanu3upoBaTh U pa3padaTbiBaTh OPTaHU3AIMOHHO-TEXHUYECKUE U OIIK-6.1: ITpumensieT MeTO b
SKOHOMHUYECKHE TPOLIECCHI C MPUMEHEHUEM METO/I0B CHCTEMHOTO aHAH3a U MaTeMaTHYECKOro
MaTEeMaTHYECKOr0 MOJICITUPOBAHHS; MOJICTTMPOBAHUS [UIs AaHAIN3a

WH(POPMAIMOHHBIX MIOTOKOB,
pacyera IJKOHOMHYECKOH

3G GEKTUBHOCTH U HAICKHOCTH
WH(POPMAIMOHHBIX CUCTEM U
TEXHOJIOT Ul

Pe3yabTarbl 00yueHuUsi 10 JUCHHUIINHE,
COOTHECEHHbIE C MVIAHUPYEMBbIMHU pe3yJIbTaTAMHU 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

Ko 1 HaMeHOBaHUE HHIUKATOpA OueHouHbIe
PesynbTaThl 00y4eHHUS MO TUCHHILUTHHE
JIOCTHKEHUSI KOMITETEHIINN MaTepUaIb
OIIK-6.1: IIpumenser MeTozs! | OOyuaromuiics 3HaeT: Bormpocst (Nel -
MaTeMaTH4eCKOr0  MOJCIHPOBAHUS ISl | OCHOBHBIE METOBI MAaIIMHHOTO oOyuenust; | Ne20)
aHanu3a  MHGOPMALMOHHBIX  IIOTOKOB, | KIACCH(HKAIMIO 3aad MAIIMHHOTO OOYYEHHS; METPHKH
pacueTa S5KOHOMHYECKON 3((PEKTUBHOCTH U | KayecTBA MOIeNd; GYHKIMH W METOIbl OUOIHOTEKU
HaJIe)KHOCTH MHGOPMAIMOHHBIX cucTeM M | Pandas: query, tail, sample, head; metoms! dunbTpanuu u
TEXHOJIOTHIA arperaiyy JaHHbIX; NPU3HAKH 11epeo0yYeHHOCTH MOJIEIH;
MeToabl OubaroTek sklearn, seaborn, matplotlib u numpy.
OO6yJatommiicsi yMeeT: 3amanus (Ne20 -

arperupoBarh MaHHble cpeacTBamu Python; BemommsTs | Ne30)
(bunpTpanuio JaHHBIX cpencTBamu Python; HacTpauBaTh
BeC HeWpoHHa, BBHIOMpaTh THUN KiIaccupukaropa B
3aBHCHMOCTH OT MOCTABJICHHOW 3a/1a4M;, BU3YyaIU3UPOBATh
JMaHHBIC cpeacTBamu  OuOimorek  pandas, seaborn,
matplotlib;

BBIMOJTHATH MHOTOKJIACCOBYIO KJIACCH(DUKAIIMIO METOAAMHU
ouobmuoreku sklearn;

CTPOUTH JIEPEBbsl PEIICHUHA ¥ BBINOJHATH IO HUM

MpeicKa3aHue.
OOyuaronuiicst BJageer: 3aganug (Ne31 -
HaBpixamu ocTpoeHus IepeBa PelIeHUH; Ne3s)

peanuzaiu  anropurMa ciydaiiHoro Jjeca (Random

forest);

HaIlMCaHUs HEMPOHHBIX CETEH;
00ydYeHHS MOJICITH.

[IpomesxyTouHas aTTecTanus (3a4eT) IPOBOJUTCS B OJTHON M3 CIEAYIOMUX (hopM:
1) cobecenoBanue;
2) BeinonHenue 3aaanuit B OMOC CamI'VIIC.



2. TunoBbIe' KOHTPOJIbHBIE 3aJaHUS WJIH HHbIEe MATEPHAJIBI /151 OLleHKU 3HAHWI, yMeHHUIi, HABbIKOB

U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIHUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3aJaHMs) /IJIA OLIEHKU 3HAHMEBOI0 00Pa30BaTeJILHOI0 pe3y/ibTaTa

[IpoBepsieMsblii 00pa3oBaTeNbHBIN pe3yIbTAaT:

Kon n nanumeHnoBanue HHAUKaTopa

OO0pazoBarebHbII pe3ysbTaT
JOCTHXKCHUS KOMIICTCHIINN

OIIK-6.1: [Mpumensier | OOyvaroumiics 3HaeT:
MCETOAbI MaTEMAaTHUYCCKOI'O OCHOBHBIC METOAbI MAILIMHHOI'O O6y'—IeHI/Iﬂ; Knaccu(bnxaumo 3aga4 MAaIIUuHHOI'O OGy‘IeHI/IH;
MOJENMPOBaHWA  JJI1  aHajM3a | MEeTPUKH KadecTBa Mojenw; QyHKIMH M MeTonbl ombimorekn Pandas: query, tail, sample,
UH()OPMAITMOHHBIX NOTOKOB, | head; mMeTomsl QuIbTpanMy W arperamyy JaHHBIX;, MPU3HAKH NEPEOOYUCHHOCTH MOJIEIH;
pacuera SKOHOMHYECKOH | Merobl Oubaunorek sklearn, seaborn, matplotlib u numpy.

3((GEKTUBHOCTH W  HAACKHOCTH
WHQOPMALMOHHBIX ~ CHCTEM W
TEXHOJIOTHI

3ananwue |
MainnHHOe 00y4YeHne —

a) CIeNUaTU3UPOBAHHOE MPOTPAMMHOE pelieHre (Win Habop perieHuil), KOTOpoe BKII0YaeT B ceOs BCE MHCTPYMEHTHI IS

W3BJICUCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) orta rpynmupoBka oobexToB (HabromeHwid, COOBITHIT) HA OCHOBEJAHHBIX, OIMCHIBAOIIUX CBOWCTBA OOBEKTOB

c) Ha0oOp MaHHBIX, KaXK/1as 3alMCh KOTOPOTO TPEICTaBIsET cOOOW ydeOHBI IpHMep, COAEpKallui 3aJaHHBI BXOTHOM

Ha0Op JaHHBIX, U COOTBETCTBYIOIINI €My NPAaBUIIbHBIN BEIXOAHOW pe3yiIbTaT

d) noApa3aACICHUC UCKYCCTBCHHOI'O MHTCIIJICKTA M3yqa}0mnﬁ METOAbI NOCTPOCHUS AJITOPUTMOB, CITOCOOHBIX 06yan},c;1 Ha

JAHHBIX

3amanne 2
Cpenu npeIoKeHHBIX 3a1a4 MalllHHHOTO O0YyUeHHUS YK)XKUTE 3a/1a4l PErPECCUU
a) Ilomck HeraTHBHBIX OT3HIBOB Ha (PHIIBM HA caiiTe KHHOKOMITaHUH
b) Aunroput™m QuIBTpaH ciama
c) Ilpexnckazanue cpoka OKynaeMoCTH IPOEKTa
d) Ilpeackazanue prIHOYHOW CTOMMOCTH KBapTHPHI
e) Ilowck MOIIEHHHMYECKUX TPaH3aKIIHMA

3amanune 3
K 6ubmmorexam ananm3a naHubx B Python otHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3ananue 4

Kakwne u3 nepednciieHHBIX KOMaH] BEpHYT JaHHbBIe 111 Poccun n 3umba6Be?
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")]
3amanne 5

OTMeThTe BepHBIE YTBEPXKACHHUA 00 aNropuTMe cirydaiHoro yieca - Random Forest
a) MToroBbIM mpeackasaHueM MOJCIH SBISETCS pelcKa3aHue CIIy4aifHOro iepeBa
b) IMapamerps! ans KaxxIoro AepeBa (TIIyOnHA, MUHIMATIHHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BEIOUPAIOTCS CITydaitHO
¢) Kaxnoe nepeBo B Jiecy moiydaer ciy4aiHbIN MOAHAOOD JaHHBIX
d) Ywucno nepeBbeB B Jiecy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) Ilpenckazanue Mozenu - ycpeJHEHHBIE TIPEICKA3aHUS IEPEBHEB

3amanue 6
Kaxoii arprOyT oTBE4aeT 32 MUHUMAJIbHOE YHCI0 00pa3IoB B JucTe?

! TlpuBonsTcs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA

HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



a) min_samples leaf

b) max_depth

¢) min_samples_split

d) min_impurity decrease

3ananue 7
Kakoii aTpuOyT 0TBEYaeT 32 MUHHUMAIILHOE YKMCIIO 00PA3I0B B y37I€ AJIsl pa3aeiacHus?
a) min_samples leaf
b) max_ depth
¢) min_samples_split
d) min_impurity decrease

3amanue 8
OTMeTbTe BepHBIE YTBEPKACHHS O BIMSHHUM ITapaMeTPOB PEIIAOLIEro IepeBbs Ha epeodydeHne
a) Yem MeHplIe 3HaueHNE min_samples_split, TeM MeHBIIIE TEHICHIUS K IEpPEOOyUCHHIO
b) Uem menbie 3HaueHne min_samples_leaf, Tem MeHbIlIe TEHIEHLUS K IEPEOOYUSHUIO
¢) Uewm MeHblIe TTyOnHa AepeBa, TEM MEHBIIIE TEHACHIIUS K EPeo0yUeHHI0
d) I'myOuna mepeBa HHKaK HE BIHSET HA €TO MEPe00yICHHOCTD
e) UYewm MeHblne 3HaueHue mapamerpa max leaf nodes, Tem MeHbIIIC TEHACHIHS K IIEPEOOYUCHHIO

3amanue 9

Kaxoii kiaccudukaTop HeOOX0IMMO HCIIONB30BATh IS MPEICKa3aHHs pa3Mepa 0J0OPEHHOrO KpeuTa 0 33AaHHbIM MapaMerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Mosxer ObITh UcTionb30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

Bamaunne 10
OTMeTbTe BEPHBIC YTBEPIKACHHUS O JACPEBbSIX PEIICHU.
a) YeM MEHBIIIe CBOWCTBO gini, TeM OJTHOPOIHEE TPUMEPEI B JIHICTE
b) cBoiicTBO gini ompeaenseTcs TOIBKO IS JINCTHEB, HO HE JUIS Y3IIOB
C) CBOMCTBO samples yKka3pIBaeT Ha KOJIWYECTBO IPUMEPOB B y31I€
d) mapametp gini, BO BCEX JUCThAX JOKECH HMETh OJMHAKOBBIC 3HAUCHHUS

Samanne 11
OTMeThTe BepHBIE YTBEP)KACHHS O CITy4aifHOM Jiece
a) d9eM OoJbIIe AEPEBHEB B JIECY, TEM Jy4llle KAaUeCTBO MPEACKA3aHUs
b) Bpems HacTpoHKM M PabOTHI CITy4alHOTO Jieca YBEIMUIMBACTCSI TPONTOPIIMOHAIBEHO KOJIHIECTBY IEBEPEB B JIECY.
C) CIy4yaWHBIN Jec IPUMEHUM AT PeIeHUs 3a4a4 PErpeccun
d) ciywaiiHbIi Iec TPIMEHUM JUTS PEIISHHS 33/1a4 KITacCH(UKAINN

3ananue 12
OtmMeTbTe BepHBIE YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydiyro KOMOWHAIIUIO TAPAMETPOB JJIs JiepeBa pelieHui
b) RandomizedSearchCV pabotaet OricTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT mydmrylo KOMOWHAIMIO MapaMeTpoB Ui JepeBa, M3 TEX 3HAYCHUU IMapaMeTpoB, YTO OBLTH
nepeaHbl
d) RandomizedSearchCV naer 6oiee Tounoe npeackasaunne, yem GridSearchCV

3ananue 13
Bri6epure u3 crimcka 3a1a9n KiacCHUPpUKaIIH:
a) pasaeauThb mo hororpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) mpenckazaTk CTOMMOCTB KBApTHPHI IO 3aJaHHBIM MTapaMeTpam
C) pa3nenuTh IPHOBI HAa CheTOOHBIC U STOBUTHIC
d) crpynmupoBaTh TEKCTHI IO UX IMOIMOHAIFHON OKpacKe

3aganue 14
OTMeTbTe BEpHBIE YTBEPIKACHHS
a) B xadecTBe nepeMeHHBIX I 00y4YEHUS AepeBa MOTYT OBITh UCIIONB30BAHbI KaK KOJIMYECTBEHHBIE, TAK U KaTeropHajbHbIe
TIPU3HAKH
b) epeBbs pelIeHUI MOT'YT pellaTh 3a1a4y KIacCU(PHUKAILUY C TPOU3BOIBHBIM YHCIOM KJIACCOB
¢) UYem menpie 3HaYeHne min_samples leaf Tem Tounee OyayT mpenckasaHus Ha TPEHUPOBOYHOM BEIOOpPKE
d) Yewm mensbie 3Hayenue min_samples leaf Tem TouHee OynyT npenckasaHus Ha TECTOBOM BBIOOPKE

3ananue 15
Ooyuatornias BeiOopka (X _text, y_test) ato —
a) BpiOopka, Mo KOTOPOI HACTPAMBAIOTCS ONTUMAIILHBIC ITAPAMETPHI JIepeBa
b) BrIOopKa, 0 KOTOPO# OIEHUBAETCS KAYECTBO MOJYYEHHOTO JIEPEBA PEIIEHHUI




c) Bribopka, Mo KOTOPO# OCYIIECTBIIICTCS BEIOOP HAMIYYIIICH MOJICIIN U3 MHOXKECTBA MOJICIeH
d) MHOXeCTBO LENEeBBIX 3HAUCHNUH I JAHHOTO Habopa JTaHHBIX

Bamaunne 16
[Ipu oOydeHnn HEKOTOPOI MOAETH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE € KauecTBa Ha TECTOBOW BEIOOpKE, OITydeHa OoJIbIIas
pa3sHMIa MEXXAY 3HAYEHUSIMH METPHK HA TPEHUPOBOYHOM M TeCTOBOH BBIOOpKax. O 4YeM 3TO MOXKET FTOBOPHUTH?

a) Mogens nepeobydeHa

b) Pacnpenenenue 1aHHBIX B TECTOBOW BBIOOPKE CHIILHO OTJIMYAETCSI OT PACIPEeICHUS B TPEHHPOBOYHON

¢) Mogens HenooOydeHa

d) Monenp uaeanbHO HACTPOCHA

Bamaune 17
Data — pandas.DataFrame, pazmepom 20 ra 20. Kakue n3 npeanoXeHHbIX KOMOHHAINI He BBI30OBYT OIIHOKY?
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[1:5,[1,6]]

Bamanne 18
Kakue cTpoku mo3BOJSIFOT 0TOOpATh 5 mepBhIX cTPOK AatadpaiiMa data (MHIEKCHI MOCIe0BaTeNbHOCTD Yncen oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanne 19

B kxakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyNICHYATast (PyHKIHS aKTHBALMU?
a) OrmpenenuTs K CheTOOHBIM WM HECHETOOHBIM OTHOCUTCS TPUO?
b) Ompenennuts K KAKOMy U3 TpexX KilaccoB (setosa, vercicolor, verginica) OTHOCHTCS HpUC?
c) Pa3mennTh TEKCTHI Ha HEWTpaNIbHBIEC, HETATHBHBIE M MOJOXKUTEIbHBIC.
d) Ilpenckazats pazmep 3apabOTHOIT MIATHI CHELUAIICTA 10 ONPEAEICHHBIM apaMeTpaM.
e) PazxennTh n300pakeHHs Ha COAEPKALIME U HE COJIEPIKAIIFEe OTKPBITHIN OTOHb.

Bamanne 20
Kakoe 3HaueHnEe MOXKET MMETh B3BEIICHHASI CyMMa BXOJIOB HEMpOHa (JI0 UCMOB30BaHMS aKTUBAIIMOHHON (YHKIINH)

a) [-1,1]

b) [0,1]
c) (-1,
d) (-o0,+ )

2.2. TunoBble 3aJaHUA ISl OLIEHKHA HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJbTaTa

[IpoBepsieMsblii 00pa30BaTEeNbHBIN pPe3yIbTAaT:

Kon n nHanmeHoBaHue
WHIUKATOPa JOCTHIKECHUS O0pa3oBaTenbHBIA Pe3yIbTaT
KOMITETEHIINH

OIIK-6.1: ITpumeHsieT METOBI OOyuaronuiicsi ymeer:
MaTeMaTH4eCcKOro arpernpoBarthb AaHHbIE cpencTBaMu Python; BEIMOMHATE (QMIIBTpANNIO TAaHHBIX CPEACTBAMHU
MOJEIIMPOBAHHUS U aHAIN3a Python; HacTpanBaTh Bec HelpOHHA; BEIOWPATH TUII KIIACCU(PUKATOPa B 3aBUCUMOCTH OT
MH()OPMANMOHHBIX TIOTOKOB, MIOCTaBJICHHOH 3aJa4ul; BU3yaln3upoBaTh JaHHBIE cpeacTBaMy Onbanorek pandas, seaborn,
pacdeTa SKOHOMHYECKON matplotlib; BEITOTHITE MHOTOKJIACCOBYIO KIaCCH(PHUKAINIO MeTonaMu oubnmoreku sklearn;
3¢ PEKTUBHOCTH U HAJIEKHOCTH CTPOUTH AEPEBbs PEIICHNUI U BBHITIOJIHSAT 110 HUM IpeACcKa3aHue.
MH(QOPMALMOHHBIX CHCTEM H
TEXHOJIOTMi
3ananue 21

Nmnoprupyiite Habop manHBIX brain_networks. /lyist 3arpy3ku ucnons3yiTe OHOIHOTEKY seaborn 1 KOMaHIY
seaborn.load_dataset('brain_networks').OTBeTbTe, CKOIBKO CTOJIIOIOB B 3TOM Habope. B mosne oTBera

BBEJUTE YHCIIO Oe3 MpoOeroB.

Ortger: 63

3ananue 22
Wmnoprupyiite HaGop maHHbIX brain networks. Jlns 3arpy3ku  ucrnonb3yiiTe OuOnmoreky seaborn ¥ KOMaHIy
seaborn.load dataset('brain_networks'). OTBeTbTe Kakoe 3HAYCHHE HAXOAWUTCS B sUCiKe maraceTa ¢ HHAekcamu 34, 577




CkonupyiTe OTBET B MOJIE HUXKE.
Ortset: -0.06777933984994887

Samanne 23

Wmnoprupyiite  Habop mamHbIXx diamonds. [nms  3arpy3kd  HCHonb3yiite  OmOimoTeky  seaborn W KOMaHAY
seaborn.load dataset('diamonds'). Ckonbko OpmimantoB opranuku Very Good B 3ToM Habope? 3a orpaHky OTBEYaeT CTOJIOEL
‘cut’. CkonupyuTe OTBET B MOJIE HIKE.

Ortgert: 12082.

Bamaunne 24.

Wmnoprupyiite  Habop  maHHbix  diamonds. [lyis  3arpy3kd  HUCHONB3yiiTe  OHOIMOTEKYy  seaborn W KOMaHAy
seaborn.load dataset('diamonds'). KakoB cpenuuii Bec OpmmmmanToB opranuku Very Good B 3ToM Habope? 3a orpaHKy OTBEYaeT
cronber ‘cut’, 3a Bec cromoer ‘carat’. CKOMUPYHTE OTBET B IIOJIC HIDKE.

Ortset: 0.806381

3ananue 25.

Wmnoprupyiite  Habop nmanHeix  diamonds. [Iyns  3arpy3kd  UCHONB3yiiTe  OMONIMOTEKYy seaborn W KOMaHAy
seaborn.load dataset('diamonds'). Ot6epure ToIBPKO OpMILTHAHTHL ¢ orpaHKoi Premium. CKOJIBKO CTOMT MOCHETHUA OPIJUIHAHT B
MoJIy4eHHOM Habope? 3a orpaHKy oTBedaeT cToberr ‘cut’, 3a IeHy CToJoern

‘price’. CkonmupyHTE OTBET B IOJIC HIDKE.

Otser: 2757

3ananue 26.

WUmnoprupyiite  Habop  manHbix  diamonds. [ns  3arpy3ku  ucmonb3yidTe  OMOnmMOTEKy  seaborn M KOMaHIy
seaborn.load dataset('diamonds'). Otbepure Tonmpko OpwiananThl 1BeTa «E». Kakas riyOuHa y TpeThero OpwUIMaHTa B
moJry4yeHHOM Habope? 3a mBeT oTBevaeT cronbder ‘color’, 3a rmyouny cronber ‘depth’. CkonupyiTe OTBET B IOJIE HIKE.

Ortgert: 56.9

3amanme 27.

Wmnoprupyiite  Habop  manHbix  diamonds. [lns  3arpy3ku  ucmonb3yiiTe  OmOnmmoTeky — seaborn M KOMaHIy
seaborn.load dataset('diamonds'). OtGepure Tonmpko Opmmmantel nBera «D» u orpankm «Very Good». CKOJBKO CTPOK B
HOJy4eHHOM Habope?

Ortser: 1513

Bamanne 28.

Wmnoprupyiite  Habop mamHbIXx diamonds. [nms  3arpy3kud  HCHONB3yiite  OmOIMOTEKy seaborn W KOMaHAY
seaborn.load dataset('diamonds'). OtcopTupyliTe HabOp TO BO3pPACTAHWIO IICHEL. BhIOEpHTE B MOIyYeHHOM Habope CTpOKy ¢
nuHexcoM 78. UeMy paBHO 3Ha4eHHE CTOJIONA price B 3TOW CTpoKe?

Ortsert: 368

3ananue 29.

Wmnoprupyiite  Habop mamHbix diamonds. [ns  3arpy3ku  Hcmonb3yiite  OmOnmoTeky — seaborn M KOMaHAY
seaborn.load dataset('diamonds'). OtGepuTe TOIBKO OPHUIUTHAHTHI, Becsiue Ooubline 1, HO MeHbIIe 3 Kapar (He BKIIOYUTEILHO).
KakoBa ux cpenHsis cTomMocTh? 3a BeC OTBedYaeT CToj0el ‘carat’, 3a CTOMMOCTB ‘price’.

Ortset: 8385.952583

3ananue 30.

WUmnoprupyiite  Habop  pmanHbix  diamonds. [lns  3arpy3ku  ucmonb3yidTe  OMOnMOTEKy — seaborn M KOMaHIy
seaborn.load dataset('diamonds'). CkoJibko OpHJUTMAHTOB OpraHUKH Premium B 3TOM Habope? 3a orpaHky oTBedaet cronoberr ‘cut’.
CkomnupyiitTe OTBET B TOJIE HUXKE.

Otser: 13791

OIIK-6.1: TIlpumenser wmeroxsl | OOyUaroIIUIics BJIaaeeT:

MaTEMaTH4ECKOro HaBplkaMu noCTpoeHus AepeBa pelieHui.

MOJENMPOBAHMA 114  aHanusa | HaBblkamy peanu3zanuu anroputMa ciydaiinoro jeca (Random forest)
MHPOPMaMOHHBIX MOTOKOB, | HaBblkaMu HammucaHus HEUPOHHBIX CETEH.

pacuera SKOHOMHUYECKOH | HaBbikamMu 0OyueHHs MOJIEIH.

3G GEKTUBHOCTH W HaICIKHOCTH
WHQOPMALIMOHHBIX ~ CUCTEM U
TEXHOJIOT M

3ananue 31

3arpy3uTte naHHble M3 BcTpoeHHoro Habopa load digits. Cozpaiite kiaccupukaTop, co CISIyIOUIMMH IapaMeTpaMH JAepeBa:
MaKCHMallbHasl TIIyOuHa - 5 ypoBHEW, MUHUMAJILHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Pa3nenure mony4eHHbIe JaHHbIE HA TPESHUPOBOYHBIN M TECTOBBIH HaOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIACChl, K KOTOPBIM MPHUHAJIEKAT JaHHBIE U3 TECTOBOW BHIOOPKH, COXPAHUTE pe3y IbTaT MpeicKka3aHuii B nepeMeHHyto predicted.

3amanue 32
3arpy3uTe BCTPOCHHBIN HaO0p boston.




HaGop nannbpix boston mpeacTaBiser coboit cmoBaps ¢ kmouamu data, target, feature names m DESCR. Kmrouy data
COOTBETCTBYET MacCUB CITHCKOB:

Hcnonp3ys anroput™ ciydaiueii sec (random forest) Cosmaiite momens RandomForestClassifier ¢ 20 nepeBpsiMu U
MaKCHMAllbHOM TJyOWHOM paBHOW S5 ypoBHAM it AaHHbIX. OOydydTe MOMYYECHHYIO MOJEIb. BBIMOMHHUTE TMpeacKa3aHue.
ITocunTaiiTe TOYHOCTH (SCore) IS Jeca

3ananue 33

Wmnoprupyiite Hadop nanueix Fashion MNIST (nannbeie 6ubnuorexn keras), comepxammii 70 000 u3o0pakeHHi 371€MEHTOB
OJICK/IBI B TPaJlAlUsIX CEPOro, B pa3perieHuu 28x28 muKcesiei.u MpOUTHTE JaHHBIC/

PaznenuTe Habop HA TPEHUPOBOYHBIA U TECTOBBIN B mporopuun 85/15.

Busyanuzupyiite nepBbie JecaTh 00bEKTOB U3 TPEHUPOBOYHOTO Habopa.

[ocTpoiiTe HEHPOHHYIO CETh, COCTOAIIYIO U3 TPEX CIIOEB: BXOJHOTO, CKPBITOTO M BHIXOIHOTO..

3ananne34

Ckauaiite nannasie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [ns ckaunBaHus HEOOXOIUMO MIPONTH MPOICTYPY
perucrpanuu. Pacniakyiite apxuBbI train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOUM IPOEKTOM.

B karanore train co3naiite nBe manku cat u dog. PazHecuTe n300pakeHMs: U3 Karayora train 1o BHOBb CO3JIaHHBIM ITankaM. Bu
MOXeT caenath 3To BpydHyro (0 OamnoB) miam mporpamMmHo (1 Gamr) mcmons3ys meronsl si3bika Python. Bam momamoGurest
6ubnroTexa 0s U METOJIBI CTPOK.

CrenepupyiiTe naracera u3 n300paxeHUI UCTIONB3ys MeTo OnommoTeku keras ImageDataGenerator.

C nmomomsio merona flow from_directory co3maiite reHepaTop JaHHBIX Ha OCHOBE M300paXCHUI M3 KaTajora.

HUccnenyiite nosrydeHHbIH reneparop. BeiBequre Ha skpaH, nzyuure Gopmy.

[IpoBenure obpartHyto oneparyio. Busyanmmsupylite nepsbie MTh 00bEKTOB U3 MOIYYEHHOTO HabOpa JaHHBIX.

Pacuienure uMeronmecs: JaHHbIe Ha Tpu Habopa (train,test,validation), mubo0 UcmoNB3yiiTEe TaHHBIC M3 apXKBa test, MOATOTOBHUB MX
COOTBETCTBYIOIINM 00pa3oM.

CamocToaTenbHO co3/1aiiTe U 00y4YnTe HEHPOHHYIO CETh IS pa3IMUeHHS KOIIeK U cobak (1o mpumepy 1abopaTopHOH S5, 4acTs 2).
JloGeliTech TOYHOCTH MOJIENT Ha BAIMJAIIMOHHON BEIOOpKE He Hibke 80%

3amanue 35

Peanmusyiite kmacc Neuron ocCyIiecTBIAIOMMK BbImoidHeHHe (QyHkmmu =x1*wl+x2*w2 +.. +xnwn+b (1), roe X — 3HauYeHHS,
TIOJIaHHBIC HA BXOJI, W - Beca BXOJIOB, a b - cMemeHune. B kadecTBe (yHKIMM aKTHBAIMK UCIIONB3YHTE CUTMOUTY. Y 0ennTech, 4To
CO3JJaHHBII BaMU HEHpoH padoTaer. it 3TOro caMOCTOSTENBHO 3a/aiiTe Beca M CMELICHUS U 3HAUCHHs BXOJOB U MPOBEPHTE
OTBeT.

Cobepure U3 HEWPOHOB NMPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIIIYIO M3 TPEX CIOEB: BXOAHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH CIIOH — 3TO JII000H CJ10# MEXAy BXOJHBIM (TIEPBBIM) CIOEM CETH M BBIXOAHBIM (HociieHUM). CKPBITBIX CIIOEB MOXKET
OBITHh HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4arOIIUXCS K MPOMEKYTOYHOM aTTeCTAlMI

UckyccrBennstit naTemmiekt. OcHoBHBIE MOHSTHSA NI
MamuHHOe 00y4eHue.

I'my6oxoe oOyuenue.

OO0yueHue ¢ yuuTeaeM U 0e3 yUuTersl.

OCHOBHBIC TIOHATHS aHATN3a TaHHBIX. JlaHHBIC, MOJIENb, 00pa0OTKa TAaHHBIX.
Mertoponorniyeckre MPUHINITEL aHATTU3BI JAHHBIX.
Ienu, sTambl, METOBI ¥ TEXHUKH aHAIN3a JaHHBIX.
OunpTpalys TpyMIUPOBKa U arperamis JaHHbIX.
Busyanu3zanus 1aHHbIX.

Busyanuzanus nanaeix B Phyton.

Busyannzarnus B Pandas.

bubmmorexu Seaborn u Matplotlib

Pernraroriivie epeBbsi: OCHOBHBIC TIOHSTHS.

3amaya Kinaccu(UKaIvH.

. JepeBss perenuii. OCHOBHBIE TTapaMeTpHI JIepeBa.

. JepeBo pemeHnii B 3a1a4H PETPECCHH.

Merto OnmKalIImx coceaei.

Konuenmus cimyyaiinoro Jeca.

CrnyyaiiHast BBIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
VYcpenHenue nporHo3os..

[Ipobnema nepeoOyucHwUS.

Tumer ommbok: true negative, false positive.
Mertpuku KadecTBa Mojenu: Precision, Recall, F1 score.
TectupoBanne ROC AUC.

Heifiponnsie cetu.

UckyccTBeHHBIE HEHPOHBI.

OYHKINY aKTUBALIMM HEHPOHA.

[Tepuentpos.
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29. OOyueHue HelpoHa.

30. I'paauieHTHBIH CITyCK.

31. JlpoGseHue 11ara mpu rpagdeHTHOM CITyCKe.
32. CToxacTHYECKHUH I'paMEeHTHBIH CITyCK.

33. MeToa HaUCKOpEHIIero Cycka.

34. HelipoHHas CETb.

35. OnHOCcHOIHAs MOACHE.

36. CeprouHble HEHPOHHBIE CETH.

37. CBEpTOYHBIIA CIIOH, CIIOH NOABBIOOPKH, TIOJIHOCBSI3HBIH CIION.
38. lleneBast QyHKIHS.

39. 3amaun pacrio3HaBaHHs 00Pa30B.

40. Kiaccudukarmst 00BEKTOB.

41. Ilownck u3006paxeHus Mo 00pasIry.

3. Meroau4eckue MaTepuaJbl, ONpeae/sione Npoueaypy 1 KpUuTepuy OLeHUBAHUSA
cpopMHpPOBAHHOCTH KOMIIETEHUIMI NP NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUN

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TeCTOBbIX 3aaHUMH

- OICHKa <«OTJHMYHO» BBICTABJISICTCS 06yqa}01ueMyCﬂ, €CJIM KOJIMYECTBO IPaBUIIBHBIX OTBCTOB Ha
Borpockl coctanisieT 100 — 90% ot ob1iero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «XOpOoIl0» BBICTABIISACTCA 06yqa}01ueMyc;1, CCJIM KOJMYCCTBO IIPABUJIBHBIX OTBETOB Ha
BOINPOCH — 89 — 76% oT o61iero oo6bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «YHAOBJETBOPUTEJIbHO» BBICTABIISACTCA O6y‘-IaIOHIeMYC${, €CJIM KOJIMYECTBO IPaBUJIBHBIX
OTBETOB Ha TECTOBBIC BONPOCHl —75—60 % 0T 0011ero o0pEma 3a1aHHBIX BOIIPOCOB;

- OICHKa «HEYAOBJECTBOPUTEIBbHO» BBICTABIACTCA 06yanomeMycsl, €CJIM KOJIUYCCTBO IIPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHus OLIEHOK 110 Pe3y/IbTATAM BbINOJHEHUS 3a1aHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OMMOOK U HEJOUETOB.

«Xopowo» — cTaBUTCS 3a pabOTy, BBINOJIHEHHYIO TOJHOCTHIO, HO NP HaJM4YMU B Heil He Gojee ogHOMN
Herpy0Oo# oIIMOKY 1 OTHOTO HeloueTa, He 0oJiee TpexX HeJJ0UYETOB.

«Y10BJIETBOPUTEIBHO» — CTAaBUTCS 3a paboTy, eciii 00yyarouuiicsi MpaBUIbLHO BBITIOJHUI HE MeHee 2/3
Bceil paboThI MM JTOMyCTUI HE Oosiee 0 HON TpyOoii OomIMOKK M JIByX HEIOYeTOB, He Oojiee 0HOM rpy0oil u
OJIHOI Herpy0Ooit omnOKu, He 6oJiee TpeX HEerpyObIX OMMOOK, OAHON HEerpyOoil olMOKH U ABYX HEIOYETOB.

«Heyn0BJ1IeTBOPUTEJIBHO» — CTAaBUTCS 33 pabOTy, €CIM YHUCIO OMIMOOK M HEJ0YETOB MPEBBICUIO HOPMY
JUTSL OIICHKH «YJIOBJICTBOPUTEIHLHOY WJIU TIPABUIIHLHO BBITIOJTHEHO MEHee 2/3 Bcelt paboThI.

Buowi owubok:

- 2pybOvle owubKuU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU: HEMOYHOCMU (DOPMYTUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL B8blO0p X00d
pewenus.

- Heoouemvl. HEPAYUOHANbHbIE NPUEeMbl BbINOIHEHUS 3A0aHUs; OMOENbHble NOZPEUHOCMU 8
Gopmynuposxe 86160008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OLIEHOK 110 3a4€Ty

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHUE OCHOBHBIX PA3/I€JI0B MPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BbIX MOHATHH M (PyHIAMEHTaJIbHBIX MPoOIEM; MpUOOpen HEeoOXOIHWMble YMEHHUS M HaBBIKH, OCBOMJI
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHUS MTOTYYSHHBIX 3HAaHUM, HEe TOMyCTUI (PAKTUYECKUX OUIMOOK MPHU OTBETE,
JIOCTAaTOYHO TOCJIEAOBAaTEIbHO M JIOTMYHO H3JaraeT TEOPeTHUYECKUl Marepuain, [JOoIycKas JIMIIb
HE3HAYMTEJIbHbIE HapYLIEHUs IT0CIIEJ0BATEIbHOCTH U3JI0KEHUS U HEKOTOPHIE HETOYHOCTH.

«He3auTeH0» — BBICTABJISETCS B TOM Cllydae, KOr/ia CTYJEHT AEMOHCTpUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/1eJI0OB MPOrpaMMBbl H3y4aeMOro Kypca: ero 6a30BbIX HOHATHIA U GyHIAMEHTAIbHBIX MTpodieM. Y
9K3aMEHYyeMOro ¢J1ab0 BbIpake€Ha CIIOCOOHOCTh K CAMOCTOSTEIbHOMY aHAIUTUYECKOMY MBIIIJICHUIO, UMEIOTCS
3aTPy/JAHEHHs B M3JI0O)KEHUHM MaTepualia, OTCYTCTBYIOT HEOOXOIMMBbIE YMEHUS M HaBBbIKH, JOIMYIIEHBI TPyObIe
OIMOKM M HE3HAaHWE TEPMHUHOJOTMH, OTKa3 OTBEYaThb Ha JONOJHUTENIbHBIE BONPOCHI, 3HAHHE KOTOPBIX
HE00XO0IMMO ISl TIOTYUYEHUS MOJI0KUTEIbHON OIIEHKH.
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