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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‘~II/IB3IOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

dopMbI TPOMEKYTOUHOH aTTecTanuu: 3auét, 7 cemectp (0.(.0.), 4 xypc (3.¢.0.)

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kox manmkaTopa qOCTmKeHAS
Kon n HanmeHoBaHue KOMITETEHIINHA

KOMICTCHITUH
YK-1: CrtocoOeH OCYIIeCTBIATh KPUTHICSCKUI aHaIu3 MPOOJIEMHBIX CUTyaluii Ha OCHOBE VK-1.3: BeipabaTsiBaet
CHCTEMHOTI'0 TOJIX0/1a, BRIPA0AThIBATh CTPATETHIO CHCTBHM CTpATEeruio NeHCTBHIA ATIsI

peuICHu NPUKIAAHBIX 3a1a4,
HCIOJIb3Yyd TEXHOJOTNU
HNCKYCCTBCHHOT'O MHTCJJICKTA

OIIK-10: CriocobeH ¢popMynupoBaTh U peliaTh HAyYHO-TEXHUYECKUE 3a1aun B oosactu cBoeit | OITK-10.2: Mcnonb3yer
npo(eCCHOHANBHOM JIeITEIBHOCTH OCHOBHBIE METO/bI U TEXHOJIOIUH
MCKYCCTBEHHOTO MHTEIUICKTA ISt
peLICHUSI TUIIOBBIX 3a/1a4

Pe3yabTarhl 00yueHusi 10 JUCHHUIINHE,
COOTHECEHHbIE C MIAHUPYEMBIMU pPe3yJIbTATAMHU 0CBOEHHS 00pPa30BaTeIbHOI IPOrpaMMbl

Kon 1 HanmeHOBaHME HHIUKATOPa OrieHOYHBIE
PesynbraTel 00y4ueHus 10 AUCHUIUINHE
JIOCTHIKEHHSI KOMIETEHINU MaTepHabl
VK-1.3: BrlpabateiBaer  crpareruio | OOyyaronuiics 3HaeT:
ACUCTBUM JUTT PCUICHUS NPUKIIAHBIX 33789, | . gpaccuuKalUi0 — 3a1ady, pellaeMblXx — Merojamu | Bompocs (Nel -
HCTIONB3YS  TEXHONIOTMH  MCKYCCTBEHHOTO | yioxycCTBEHHOTO MHTEILICKTA; Nel0)

UHTEIUICKTA -METPHKHU OLEHKH Ka4eCTBa MOJENIEH U aJlrOPUTMOB;

OOyyarouuincs ymeer:

BHIOpaTh TOAXOASALIYIO METPHKY JUIsi OLIEHKM KadecTBa | 3amanus 7-10
MOJICTIH ¥ AJITOPUTMA.

OOyJaronmiics BIaJiceT:

HaBbIKAMM OLIEHKH Ka4yecTBa paboThl allropuT™Ma B 3aadax | 3aganus 7-10
KJIAaCCH(DMKAIIMHN U PETPECCHH.

OIIK-10.2: Hcronb3yer ocHOBHBIE MeTonbl | OOyuaromuiics 3HaeT: Bompocer  (Nell -
U TEXHOJIOTUM UCKYCCTBEHHOT'O MHTEIUIEKTA | - OCHOBHBIC METObI MAIIMHHOTO OO0y4eHwsi, mporeccsl u | Ne20)
JUISL PELLICHUS] TUITOBBIX 3a/1a4 CepBHUCH IO 00pabOTKe MaHHBIX U BHIPAOOTKE PEIICHUH B

o6sacTé MpodecCHOHATBHON AEATETBHOCTH;

- KOMIUIEKC TEXHOJOTHMYECKUX PEIICHUH, WMHUTHPYIOMINI
KOTHUTUBHBIE (DYHKIMM YEJIOBEKAa W ITO3BOJISIONIMH IpH
BBINTOJTHEHUH 3a1aq JIOCTHTaTh Ppe3yIbTaTHI,
CONOCTAaBUMBIE C  pe3ylbTaTaMH  HHTEIJICKTYalbHOU
JIeSITETbHOCTU YEIOBEKa,;

Obyuarommiicsi ymeeT: 3amanus (Ne21 -
- arpermpomath, (HIBTPOBAaTh, HACTpaWBaTh Beca, | Ne25)
BBIOMpATh KJaccu(pUKaTOpEL, KJIaCCHU(QUITPOBATD,

BHU3yaJIU3UPOBaTh JAHHBIC, CTPOUTH JEPEBbsl PEIIECHUH C
HCIOJb30BAHUEM S3BIKOB BBICOKOTO YPOBHS JJISI pEILICHUS
Hay4YHO-TEXHUUYECKHUX 3a1a4 B obnactu
podecCHOHANBHON esTEeNbHOCTH; HABBIKAMU HAIMCAHMS
HEHPOHHBIX CETeW Ul PpEeUIeHHs] HAy4YHO-TEXHUYECKHX
3amad = B obmacti cBoei npogeccnoHaTbHON
JESTENbHOCTH;




- HaBbIKaMH o6yquI/151 MOACIN C HCIIOJb30BaHHUEM
HMHCTPYMCHTOB UCKYCCTBCHHOI'O MHTCJIJICKTA.

OO6yuaronmiicsi BiaajeeT:

- HaBBIKAMHU HAIMCaHUSI HEMPOHHBIX CeTel IS pelIeHUs
Hay4YHO-TEXHWYECKMX  3aJad B  00jacTM  cBOeH
poQeCCHOHANBHON ESITENEHOCTH;

- HaBbIKaMH OOy4YeHHsI MOJEIH C HCIIOJIb30BAaHHEM
HWHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIJICKTA.

3amanus (Ne 1- Nel0)

[IpomerxyTouHas arrectanus (3a4eT) NPOBOJUTCS B OJHON U3 CIeAyrOuX (GopM:

1) cobecenoBanue;

2) BeimosiHenue 3aganuii B OMMOC Caml YIIC.

2. TunoBbie’ KOHTPOJIbHBIC 3aIaHUA WJINX UHBIC MAaTEPHAJIBI 1JIS1 OCHKHA 3H3HI/II71, yMeHHﬁ, HaBbIKOB
H (I/IJ'[]/I) OnbITa 1€ATCJIBHOCTH, XaPAKTCPU3YIOLIIUX YPOBCHDL C(l)OpMI/IpOBaHHOCTI/I KOMIIeTeHII NI

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHUS) IJIsl OLEHKH 3HAHUEBOI0 00pa30BaTEeILHOI0 pe3yJbTaTa

[IpoBepsieMblii 00pa30BaTENbHBIN pe3yybTar:

KOZ[ W HAUMCHOBAHWC MHANKATOPA
JOCTHKCHH KOMIICTCHIINN

OO0pa3oBaTenbHbIA PEe3yIbTaT

VYK-1.3: BripabatsiBaeT cTpaTeruto

OOyuaronuiics 3HaeT:

MainnHHOoe 00y4YeHne —

JaHHBIX

3amanue 2

3amanue 3

a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3amanue 4

JEHCTBUM ISt petieHus | - knaccudmKauumio 3a4ad, pelaembix METOLAMM UCKYCCTBEHHOTO MHTENNEKT;
NPUKJIAMHBIX  3a4a4, HCIOJb3Ys | -METPUKM OLEHKM KauecTBa MO 1 anropuTmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HHTEJUICKTA

3amanue 1

Cpenu npeUIoKeHHBIX 33124 MAITHHHOTO O0YyUeHHsI YKKUTE 3a/1a4i PErpeccuu
a) TlouCk HeraTHBHBIX OT3BIBOB Ha (DHIIbM Ha CaiiTe KHHOKOMITAHHU
b) Aunroput™m GUIBTpayH criamMa
¢) Ilpenckazanue cpoka OKymaeMOCTH MPOEKTa
d) IlIpenckazanue prIHOYHON CTOMMOCTH KBaPTHUPHI
e) Ilouck MOLIEHHHYECKUX TPaH3aKIIHA

K 6ubmmorexam ananmm3a naHasx B Python otHOCSTCS ...

Kakue 13 nepedyncieHHbIX KOMaH BEPHYT AaHHbIe Ui Poccun u 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")]

a) CICIUATU3UPOBAHHOE MPOrPAMMHOE PelicHUe (MM HAOOp pEIIeHHil), KOTOPOE BKIOYACT B ceOsS BCE MHCTPYMEHTHI JIJIs
M3BJICYCHUSI 3aKOHOMEPHOCTE! M3 CHIPBIX JTaHHBIX

b) orta rpynmupoBka o6sexToB (Habmoaernii, coObITHI) Ha OCHOBEJAHHBIX, OIMCHIBAIOIINX CBOWCTBA OOBEKTOB

c) HabOp JaHHBIX, KaX/as 3alKUCh KOTOPOrO MPEJCTABISET COOO0M yueOHBIN HpUMep, COACpIKAIIMi 3aJaHHBIA BXOIHOM
HA0Op MAHHBIX, U COOTBETCTBYIOIINIT €My MPABUIIbHBIN BHIXOIHOU pe3yabTaT

d) moxmpa3znencHUE UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOIIMHA METOABI MOCTPOCHUS AITOPUTMOB, CIIOCOOHBIX 00YyYaThCs Ha

! 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.




3amaune 5

OTMeTbTe BEpHBIC YTBEPIKACHHS 00 alnropuTMe ciy4aiHoro jeca - Random Forest
a) MToroBpIM npencka3zaHHEM MOJICTH SBJISETCS MPEICKa3aHue CIlyJaiiHOTO iepeBa
b) IMapamerps ans Kaxxoro aepeBa (TIIyOnHA, MUHIMAIHHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BEIOUPAIOTCS CITydaifHO
c¢) Kaxnoe nepeBo B jecy nomydaer ciy4aifHbIi HOAHAO0P TaHHBIX
d) Ywucno nepeBbeB B Jiecy BHIOMpPAETCS CIydaifHBIM 00pa3omM
e) Ilpenckazanue Mozenu - ycpeqHEHHBIE IPEICKAa3aHUS IEPEBHEB

3amanune 6

Kakoit arpu0yT oTBe4aeT 3a MUHUMAaJIFHOE YUCIIO 00pa3IioB B nucTe?

a) min_samples leaf

b) max_depth

c) min_samples split

d) min_impurity decrease

3amanue 7

Kakoit arpu0yT oTBedaeT 3a MUHIMAaJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3IeIeHus?

a) min_samples leaf

b) max_depth

¢) min_samples_split

d) min_ impurity decrease

3amanue 8

OTMeTbTe BepHBIE YTBEPIKACHHS O BIMSHHUM ITapaMeTPOB PEIIAOIEro IepeBbs Ha IepeodydeHne
a) UYewm mensIne 3HaueHHE min_samples_split, TeM MeHbIIIE TEHACHIUA K IEPe00yICHHIO
b) Uem menbie 3HaueHne min_samples_leaf, Tem MeHbIlIe TEHICHIUS K IEPEOOYUSHUIO
¢) UYem MeHbIIe IITyOMHa IepeBa, TEM MEHBIIE TeHACHIUS K ITepeo0yYeHHIO
d) TI'myOuna mepeBa HHKaK HE BIHSET HA €TO MEepeo0yIeHHOCTD
e) Uem MeHblIe 3HaueHue napamerpa max_leaf nodes, TeM MeHbIIE TEHACHINS K TEPEOOYIESHHIO

3amanue 9

Kaxoii KJ'IaCCI/I(l)I/IKaTop HEOO0XO0IUMO MCIOJIB30BaTh ISl MpeacCKa3zanus pasmMepa OHOGpGHHOFO KpeauTa 1o 3alaHHbIM napaMeTpaM?

a) DecisionTreeRegressor
b) DecisionTreeClassifier

¢) Moxer OvITh HcTiONB30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10

OTMeTbTe BEpHBIC YTBEPKACHHS O ICPEBbSIX PEIICHUH.
a) YeM MEHbIe CBOMCTBO gini, TeM OJJHOPOHEE IPUMEPHI B JIHCTE
b) cBoOIiCTBO gini OmMpeaeasaeTCs TOIBKO IS JINCTHEB, HO HE JUIS Y3JIOB
C) CBOMCTBO samples yka3bIBaeT Ha KOJINYECTBO MPUMEPOB B y3i1e
d) mapametp gini, BO BCEX JUCThAX JOKECH MMETh OAMHAKOBBIC 3HAUCHHUSI

OIIK-2.3: Hcnonp3yeT OCHOBHBIE
METO/IbI u TEXHOJIOTHH
HCKYyCCTBEHHOTO MHTENIEKTa IS
peIeHus TUIIOBBIX 337134

OO0yyJaronuiics 3HAeT:

- OCHOBHBIE METO/Ibl MAIIMHHOTO O0YYEHWUsI, TPOIIECCHl U CEPBHCHI 10 00paboTKe NaHHBIX U
BBIPa0OTKE pelIeHuid B 001acTi NpodeccnoHaBHOM NeITebHOCTH;

- KOMIUIEKC TEXHOJIOTUYECKUX PEIICHUH, UMUTHPYIONUIN KOTHUTUBHBIC (DYHKIIUU YeJIOBeKa
U TO3BOJLSIIOIIMN MPU BBINOJNHEHHHM 33434 JOCTUTATh pPe3yJIbTaThl, COIOCTaBUMBIE C
pe3yNIbTaTaMy MHTEIUIEKTYJIbHON JeITENILHOCTH YEeIIOBEKa,;

3ananune 11

OTMeThTE BEpHBIE YTBEPKACHUS O CITy4YallHOM Jiece
a) ueM OoJIbIlIE IEPEBHEB B JIECY, TEM JIydIlle KaueCTBO MpeICKa3aHus
b) Bpems HacTPOWKHW M PabOTHI CITyYaHHOTO Jieca YBEJIIMUMBACTCSI TPOMOPIIMOHANIBEHO KOJIMYECTBY JIEBEPEB B JIECY.
C) CIy4alHBIH JIeC IPUMECHUM /IS pEIICHHS 33129 PErpeccun
d) cayyaiiHbIi JTeC IPUMEHUM IS PCIICHUS 331a4 KITaCCU(PHKAIIHN

3amanue 12
OTMeTBhTE BEPHBIC YTBEPIKICHHUS

a) RandomizedSearchCV naxonut mydmryto KOMOWHAIIMIO ITAPAMETPOB IS JiepeBa PeIIeHUH
b) RandomizedSearchCV pabotaet ObicTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT nydinyr0 KOMOWHAIIMIO MApaMETpPOB IS JEPEBa, M3 TEX 3HAYCHUU MapaMeTpoB, YTO OBLTH

TepeIanbl

d) RandomizedSearchCV maet Oosee TouHoe npenackazanue, yem GridSearchCV

3amanne 13




Bribepute U3 criucka 3a1aun KiacCuUKAIIH:
a) pazgenuTh 1o (GoTorpadun KUBOTHBIX Ha KOIIIEK U COOAK
b) mpenckazaTe CTOMMOCTH KBApTHPHI IO 33JaHHBIM ITapaMeTpaM
C) pa3lenuTh IPUOBI HAa CheHOOHBIC U STOBUTHIC
d) crpynmmupoBaTh TEKCTHI IO MX IMOIIMOHAIFHON OKpacKe

3ananue 14
OTMeTbTe BEpHBIE YTBEPIKACHHS
a) B kadectBe mepeMeHHBIX Uit 00y4EHHS AepeBa MOTYT OBITh HCIIOJIBb30BaHbI KaK KOJMYECTBEHHBIE, TaK M KaTerOpUaAlIbHBIC
MIPU3HAKH
b) JlepeBbs peleHHi MOTYT pelarh 3a/jauy KiacCu()UKaIMU ¢ IPOU3BOJIBHBIM YHCIIOM KIIACCOB
¢) UYewm menbiie 3HaYeHne min_samples leaf Tem Tounee OyayT mpenckasaHus Ha TPEHUPOBOYHOI BEIOOpPKE
d) UYewm menpme 3HaueHne min_samples leaf Tem Tounee OyayT nmpencka3aHus Ha TECTOBOW BBIOOPKE

3ananue 15
Ooyuarornias BeiOopka (X _text, y_test) ato —
a) BriOopka, Mo KOTOpOI HACTPaMBAIOTCS ONTHMAIIBLHBIEC TTApaMETPHI JIepeBa
b) BeiOopKka, Mo KOTOPOI OIIEeHHBAETCS KaYeCTBO MOyYSHHOTO JIepeBa PEIIeHUi
c) Bribopka, o KOTOpPOIi OCYIIECTBISIETCS BRIOOP HAMITYUIIEi MOJIETIH U3 MHOXKECTBA MOJIeTIen
d) MHOXeCTBO IEeTeBBIX 3HAYCHUH TSI JAHHOTO HA0Opa JaHHBIX

3ananue 16
[Tpn 0O0y4eHnn HEKOTOPOH MOZEIH Ha TPEHHUPOBOYHOM BEIOOPKE M OIICHKE €€ KayecTBa Ha TECTOBOM BBIOOPKE, MMOTydeHa OobIias
pa3sHMIa MEXAY 3HAYCHHSIMH METPHK Ha TPEHUPOBOYHOM M TECTOBOI BEIOOpKax. O 4YeM 3TO MOXKET FrOBOPHUTH?

a) Mogenb nepeoOydeHa

b) PacnpenencHue JaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT PacIpeeICHUs B TPEHUPOBOYHON

¢) Monuenb HETO000yUeHA

d) Mopenp naearbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npeyioxxeHHbIX KOMOWHANWIT He BHI3OBYT OIMINOKY?
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]]

3amanue 18
Kakue cTpoku mo3BOJISIFOT 0TOOpATh 5 mMepBhIX CTPOK AatadpaiiMa data (MHIEKCHI MOCIeN0BATENbHOCTD Yncen oT 0 ¢ miarom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B kakux ciydasx MOXeT OBbITh UCIIOJIb30BaHA CTyIeHYATast (DYHKIIHMS aKTUBAIUN?
a) OmpenenuTs K CheTOOHBIM WM HECHETOOHBIM OTHOCUTCS TPUO?
b) Omnpenenuts K KAKOMY M3 TPEX KJ1accoB (setosa, vercicolor, verginica) OTHOCUTCS Upuc?
¢) Pasgenuth TEKCTHI HA HEUTpANTLHBIC, HETATHBHBIE M MOJIOKUTEIbHBIE,
d) TIpenckazaTh pazmep 3apaOOTHOM TUIATHI CIIEITUAINCTA TI0 OTIPECIICHHBIM ITapaMeTpam.
e) Pasnmenuth n300paxkeHUS Ha coep KaIUe U HE COJIEPIKAITUE OTKPBITHIN OTOHb.

3amanune 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CyMMa BXOJIOB HEHPOHA (IO UCIIOIb30BaHUS aKTUBAIIMOHHON ()YHKITUH )

a) [-1,1]

b) [0,1]
¢ LD
d) (- oo, + )

2.2. TunoBble 321aHUA 1JIS1 OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOI0 pe3yJibTaTa

[IpoBepsieMblil 00pa30BaTENbHBIN pe3ybTar:

Kon 1 HanmeHoBanue
WHIIUKATOpa JOCTHKEHHS OO6pazoBaresbHBIN pe3ysIbTaT
KOMIIETEHIUU




OIIK-2.3: Ucnonp3yet ocHOBHBIE | OOydJarommiics ymeeT:

METOAbI U TCXHOJIOTHHU - arperupoBarhb, (1)I/IJ'II)Tp0BaTL, HacTpanBaTh BECa, BLI6I/IpaTI) KJ'IaCCI/I(i)I/IKaTOpI)I,
HUCKYCCTBCHHOT'O UHTCJIJICKTA JJISL KHaCCI/I(I)I/IHI/IpOBaTL, BU3YAJIU3UPOBATh JAHHBIC, CTPOUTH ACPCBbS pemeHnﬁ C
peUICHUS TUIIOBBIX 3a1a4 HCIOJB30BaAHUCM A3BbIKOB BHICOKOT'O YPOBHS IJIA PCIICHUA HAYUYHO-TCXHUYCCKUX 3a4a4 B

o0nacTy mpoeCCHOHATBHON IS TCIBHOCTH;

Samanne 21

Otkpoiite Jupter notebook, cosmaiite ¢aiin lab2 <ama damumse>.ipyng (mampumep, lab2 tiuzhna.ipynb), moaxiounte
6ubmroTexkn numpy u pandas u nmpoutute naHHble U3 daitna StudentsPerformance.csv B natagpeiim sp.

[MomyunTe pacmpeneneHre YUCIOBBIX BEIMYMH AaTappeiiMa sp HCIob3ys 0a30BbIe METOIBI BU3yalu3alin OHOIHoTeKH pandas.
Wmnoprupyiite Ooubimmoreky Seaborn. lcnonb3yst uHTepdeiic Uil NOATOHKM pPErpecCHOHHBIX MOJENIeH K  YCIOBHBIM
MIOJIMHOKECTBaM HabOpa AaHHBIX BBIBEAUTE rpadiK yCIIeBAEMOCTH IO MaTEMATHKE M YTEHHIO C Pa3eNICHUEM M0 TI0JTy.

3ananue 22

3arpysute Momynu OmbOmmoTek numpay u matplotlib, a taxxe momynu Ombmmotexm Scikit-learn, HeoOxoanmbie A paboTHI ©
npeBom pemennid. M3 sklearn.datasets parpysute TecToBeId Habop iris. M3ydnTe cTpykTypy MOJIydeHHOro Habopa maHHBIX. B
Habope 150 sx3emmrsapoB ("'cTpok" B MPUBEIYHON HAM TEPMHHOIOTHH). KakIoMy 3K3EMIUIIPY COOTBETCTBYET YETHIPE UMCIIOBBIX
aTpuOyTa (JUIMHA YaIlIeNNCTHKA B CM; IIMPHHA YalleJINCTHKA B CM; JUIMHA JIETIECTKA B CM; [IMPUHA JIEIECTKa B CM) | Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. naHHBII HaOOp MO3BOJISIET PELIUTH 3a/auy KiIacCHU(UKAIMU, OTHECEHHUS pacTeHHs "Hpuc" Mcxoas u3
LIMPHHBI JIETIECTKOB, JUTMHBI YaIIeNMCTHKAa M T.J. K OJHOMY M3 Tpex kiaccoB. Coznaiite nemoHctparuBHbIM Decision Tree
Ki1accu(uKaTop, UCHONb3Ysl OMHOMMEHHBIN Kilace u3 Ooubnuoreku sklearn u coxpanute ero B nepemennyto dt. Jlns paspeneHus
MHO)KECTBA Ha TECTOBOE M TPEHHPOBOYHOE HCIONb3yHTEe Meron train test split. OToOpa3uTe MHONyYEeHHOE AEPEBO PELICHHI
rpaduvecku, HCIOIB3yHTe MeTox plot_tree

3ananune 23

3arpy3uTe maHHBIE 3 BCTpoeHHOTO Habopa load digits. JlaHHBIe ipeacTaBiaroT coboit Habop u3 1797 pyKONMHCHBIX N300paKeHUH
uudp pasmepamu 8 Ha 8. Kaxjas kapTuHKa Mpe/cTaBlicHa MACCHBOM W3 64 3HAYCHMU IIBETA JJISl KAXKIOH SYCHKHA M300paKCHUS.
OOyunTe AepeBO PEeUICHUH U MOIY4nTe MpecKa3aHie Ha TECTOBOM BhIOOpKE. Busyanusupyiite npeackazaHue, yKakuTe TOUHOCTh
JUTA TIOJTY9EeHHOTO JepeBa.

Bamanne 24.

3arpy3uTe BCTPOCHHBIH Habop boston.

Habop mannHbIX boston mnpexncraBiser coboil cimoBape ¢ kmouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCHUB CITHCKOB:

{'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 xaxnmoii crpouke 13 uncnoBbIX 3HaueHWH. Baia 3agaua HailTu onmcanue Kaxaoro u3 HuX. Tak mepBoe 3HaueHue (6.3200e-03
uu 0.00632) 370 ypoBEeHb NPECTYMTHOCTU HA YUy HaceJIeHUsI.

IocTpoiiTe nepeBo pemeHni, IpeCKa3bIBAIOIIEEe CTOMMOCTD JKHIIbS TT0 MMEIONIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
KWIIbsI - BEIMYMHA HeTpepbiBHAsA, U JepeBo kimaccupukammu DecisionTreeClassifier nam He momoiimér. nms mpeackazaHus
3HAYEHMS 1IeJIeBOH (YHKIMN HYKHO perpeccronHoe nepeBo DecisionTreeRegressor.

[lepeGepuTe Bce AepeBbs HA JaHHBIX bOston IO CIEIYIONINM ITapaMeTpam:

MakCHMaJlbHas TIyOuHa - oT 2 10 15 ypoBHeit

MHHHAMAaJILHOE YHCII0 PO0 [UIsl pa3aeneHus - ot 2 jo 10

MHHHMMAaJIbHOE YHCII0 Ipo0 B ucte - ot 1 10 10

Oto0pasuTe Jyuiine napameTpsl U JIy4liee 1epeBo.

Samaunne 25.

3arpy3uTe BCTPOSHHBIH HaOop boston.

Wzyunte ocrampHbIe aTpuOyTH Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu U MakCHMaTbHON
riryOMHOU paBHOM 5 ypoBHsM 1us naHHbIX digits load().

OOyumnTe Moy4eHHYI0 MOJienb. BeimonanTe npenckasanue. [locuuraiite TOUHOCTH (Score) 1 Jeca.

VYKaKUTe TpU CaMbIX BaKHBIX MapaMmeTpa AJisl JIepPeBbEB PEIICHUWI B CO3JaHHOM JieCy, HCIOJb3Ys, Hanpumep, aTpuOyT
feature importances_.

YK-1.3: BripabateBaer | OOyuarommiicsi Baajeer:

CTpaTETHIO JEeHCTBUI JUIs | - HaBBIKAMH HAIMCAHUS HCHPOHHBIX CETEH JUIA pEIICHMs HAYYHO-TEXHUYCCKHX 3a1ad B
pelienus  IPUKIAIHBIX  3aJa4, | o0yiacTu cBoei mpodeccHoHabHON AeTEIEHOCTH;

I/ICHOJ'H)3yH TEXHOJIOI'nu - HaBBIKAMHU O6y‘IeHI/Iﬂ MOACIIU C HCIHOJbB30BAHHUEM I/IHCprMeHTOB HCKyCCTBeHHOFO
HCKYCCTBEHHOTO MHTEIIJICKTA HMHTEIIIEKTA.

-HaBBIKAMH OLICHKH KauyecTBa pabOTHI ATOPUTMA B 3a7a4aX KJIACCH(DUKALN U PETPECCHH.
OIIK-2.3: Vcnonp3yeT OCHOBHBIE
METOBI u TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA IJIS
pELICHHUS TUIIOBBIX 33134

1. MWcnonbsyiite ¢daiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0By4YalOLMXCA, KOTOpPble He MPOXoAnIu
nogroToBuTENbHblE Kypcbl (test_preparation_course == None), HO Habpanu xoTa 6bl MO ogHOMY M3 TecToB (t06omy)
6onble 90 6annos. MmnoptupyiiTe 6ubanoteky Seaborn. Mcnonbsya metoa Implot() BbiBeanTe rpaduk ycnesaemoctu




Mo MaTemaTuKe U YTeHUIo C pasgenieHnem no nony.

2. MWcnonbsyite daitn StudentsPerformance.csv. Boieaute cTPOKM ¢ AaHHbIMM 06y4atowmxca, HabpasLMX B CyMme 3a TpuU
Tecta 6osblwe 250 6annoB. Mmnoptupyinte 6ubanoTeky Seaborn. MokaxKuTe Ha rpaduke cpeaHuit 6ann No matemaTuke
ONA AeBYLUEK U IOHOLWEN B 3aBUCUMMOCTU OT YPOBHSA 0byyeHus.

3. Onpegenute, K KAKOMy M3 Tpex BUAOB NPUHALANEKMUT MPUC NO YETbIPEM YMC/OBbIM NapaMeTpam: AJIMHA YaleINCTUKA,
LWMPMHA YallenncTMKa, AJIMHa NenecTka U LWMPUHa fienecTka. 3arpysute moaynan 6ubnmotek numpay 1 matplotlib, a
TakKe moaynu 6ubnmnoteku Scikit-learn, Heobxoanmble ans paboTbl ¢ gpeBom peweHui. U3 sklearn.datasets 3arpysute
TecToBbIl Habop iris. Co3galiTe AepeBO PeLleHni Co CAeyOWMMM NapameTpaMmn: MaKcMManbHasa rnybuHa - 4 ypoBHs,
MWHUMANbHOE YMCNO 0O6beKToB B auncte - 4. OTobpasuTe NOsyYeHHOE AEPEBO PELUEHUN rpaduyeckn, UCNoNb3ynTe
meTog, plot_tree. BoinonHUTe npeackasaHWe OTHOCUTENIbHO KNAcCoB, K KOTOPbIM MPWHagexaT AaHHble U3 TeCTOBOWM
BbIGOpPKM.

4. Onpegenvte, K KAKOMY M3 TPEX BUA0B MPUHAANEKUT MPUC NO YETbIPEM YMCNOBLIM NapameTpam: AJMHA YaLeNnCTUKa,
WMPUHA YalleNnCTMKa, AJMHA NenecTka M WWpMHA fenecTka. 3arpysute moayam 6ubnnotek numpay u matplotlib, a
TakKe moaynm 6ubnnoteku Scikit-learn, Heobxoanmble ans pabotbl ¢ gpeBom peweHui. U3 sklearn.datasets 3arpysure
TecToBbIl Habop iris. Co3paiTe AepeBO peLeHni Co cneayrLWwmMmMmn napameTpaMmm: MakCUMaibHOe KOIMYecTso Y3108 - 3,
MWHUMaNbHOE YMCNOo OBBEKTOB AAa pa3geneHna nucta - 6. OTobpasnTe nosyyeHHOe AepeBO pelleHul rpaduyecku,
ucnonb3yite metog, plot_tree. BoinosHWUTe NpeAcKkasaHWe OTHOCUTENIbHO K/IACCOB, K KOTOPbIM MPUHAA/EKAT AaHHbIE U3
TECTOBOW BbIBOPKU.

5. Onpeaenute, K KAKOMYy M3 TPeX BUAOB NPUHALNEKUT MPUC MO YETbIPEM YMCNOBLIM NMapaMeTpam: AJMHA YaLeIMCTUKA,
WMPUHA YalleNnCTMKA, AJMHA NenecTka M WWpMHA fenecTka. 3arpysute moayam 6ubnnotek numpay u matplotlib, a
TakKe moaynm 6ubnnotekm Scikit-learn, Heobxoanmble ans paboTbl ¢ gpeBom peweHui. N3 sklearn.datasets 3arpysure
TecToBbIl Habop iris.. Co3galite n obyunte mogenb RandomForestClassifier ¢ 10 gepesbamu. BoinonHUTe npeackasaHue
OTHOCUTE/NIbHO K/AcCOB, K KOTOPbIM NpUHaANexaT faHHble U3 TecToBOW BblbopKW. MocumTaliTe TOYHOCTL (score) gnn
noay4YeHHOM moaenu.

6. 3arpysute moaynun 6mbnmnotek numpay u matplotlib, a Takxke moaynu 6ubnuotekmn Scikit-learn, Heobxogumblie ana
paboTbl c apeBom pelueHuit. M3 sklearn.datasets 3arpysuTte TectoBbiit Habop iris. Co3gaiTe M o0byunte mogdenb
RandomForestClassifier ¢ makcumanbHol rnybuHon gepesbes - 7. BbinosHWTE NpeAcKa3aHWe OTHOCUTENbHO KNaccoB, K
KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIBOPKU. MocumnTaliTe TOYHOCTL (accuracy) gna NoayyeHHoW Mogenu.

7. WmnopTtupyiite Habop aaHHbix load_digits, cogeprkawmin 1797 nsobparkeHuin pyKonucHbix umdp pasmepamu 8 Ha 8.
Paspenute Habop Ha TPEHNPOBOYHbIM N TECTOBLIN B Nponopuun 85/15.

Busyanusunpyite nepsble WecTb 06BHEKTOB U3 TPEHNPOBOYHOro Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHue u
OLEHUTE ero KayecTso.

8. WmnopTtupyiite Habop aaHHbIx load_digits, cogeprkawmin 1797 nsobparkeHuin pyKonucHbIx umMdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN M TECTOBbIN B Mponopunn 75/25.

MocTpoiiTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPLITOrO U BbIXOAHOTO. BbiNONHWUTE NpeacKasaHue u
OLEHUTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMNA GYHKLUMM UCKYCCTBEHHOrO HEMpOHa, Ha BXOA AO/IXHbl MOAABATbCA BeECa,

CMeLLeHue, 1 3HaYeHWA BXOA0B HeMpPOHaA. B KauecTBe GyHKLMM aKTUBALMM UCNOb3YHTE CUrMONAY:
A=—1
1+e™”

10. Hanunwwute knacc Neuron, BbIMOAHAKOWMA GYHKLMM UCKYCCTBEHHOrO HEMPOHA, Ha BXOZ AOJKHbl MOAaBaTbCA Beca,

CMeLLLEHNE, M 3HAYEHMA BXOAOB HelipoHa. B KauecTBe GYyHKUMM aKTUBALMM UCMONb3YITE TMNepOOINYECKUI TaHTEHC:

than|z|= % —1
1+e

2.3. [lepeyeHb BONPOCOB /1JIsl MOATOTOBKH 00YYAKOIIUXCH K MPOMEKYTOYHOM aTTecTalluu
1. HckyccrBenusiit uaTemiekT. OcHoBHBIE IOHATHA V.
2. MammuHHOE 00yUueHHe.
3. T'myboxoe oOyueHue.
4. OOyuenmue ¢ yuureneM 1 03 YIUTeIs.
5. OCHOBHEBIC OHATHS aHAIM3a JaHHBIX. JlaHHBIC, MOJIENb, 00pa0dOTKa TAHHBIX.
6. Metononornyeckrue NPUHIIAITEI AHATTU3BI JaHHBIX.
7. enu, sTanbl, METOABI U TEXHUKH aHATU3a JaHHBIX.
8.  ®uibTpaius rpynnupoBKa U arperanus JaHHbIX.
9. Bwusyanmzanus JaHHBIX.
10. Buzyanmzamust qanHbix B Phyton.
11. Busyanmmsanus B Pandas.
12. Bbubmmotexu Seaborn u Matplotlib
13. Pemaroniue nepeBbsi: OCHOBHbIC TOHATHUSA.
14. 3amaya kmaccuUKAIUN.




15. Hepesbs pemienuit. OCHOBHBIE MapaMeTphI JIepeBa.
16. JlepeBo pelieHwmii B 3a1a4l PErPECCHH.

17. Meron Onmxaiiimx cocenei.

18. KoHmenmnus cirydaifHOTO Jieca.

19. CnydaitHas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHHE IPOTHO30B.

21. TlpobGiema mepeoOydeHus.

22. Tumsl omubOK: true negative, false positive.

23. Merpuku kadecTBa mojenu: Precision, Recall, F1 score.
24. Tectuposanue ROC AUC.

25. Heiiponnsie ceTu.

26. VcKycCTBEHHBIC HEWPOHBI.

27. OyHKIHUY aKTHBAIWU HEHpOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'pagueHTHBIH CITyCK.

31. [pobneHue miara npy rpaJIM€HTHOM CITYCKe.

32. CroxacTH4ecKuil rpaJueHTHBIN CITyCK.

33. Meroa HaUCKOpEHIIEero cirycka.

34. Hetiponnas ceTs.

35. OpmHOCIIOWHAs MOJIEN.

36. CepTouHbIC HEHPOHHBIE CETH.

37. CBEpTOUHBIA CIIOH, CIIOH OABBIOOPKH, TIOJIHOCBSI3HBIHA CIION.
38. lleneBas QyHKIHS.

39. 3apgaun pacrozHaBaHUsS 00Pa3oB.

40. Knaccudukamnus 00beKTOB.

41. IMouck u3obpaxeHus Mo 00pasiy.

3. Meroauyeckue MaTepuaJbl, onpeaessionyie Npoueaypy U KpUTepuu OleHNBaHUs
cpopMHPOBAHHOCTH KOMIIETEHMI TPH NMPOBeIeHUU MPOMEKYTOUHOM aTTeCTAIUN

Kputepun ¢popmMupoBaHusi 01leHOK 10 0TBETAM HA BONPOCHI, BLINOJHEHUIO TECTOBbIX 3a1aHU

- OLICHKa «OTJIMYHO» BBICTABIACTCS OOYyYalOIMIEMyCs, €CIM KOJMYECTBO NPABWIHHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKa «XOPOIIO0» BBICTABIIACTCS OOYYarOIIEeMyCs, €CJIM KOJMYECTBO IPABWIBHBIX OTBETOB Ha
BOIPOCHI — 89 — 76% oT 001Iero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBICTABIISICTCS OOYYAIOMIEMYCsl, €CIIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TeCTOBBIE BOMPOCH —75—60 % oT 001Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OlICHKA «HEYA0BJIETBOPUTEIBLHO» BBHICTABJISETCS OOyYaromiemMycs, €Clii KOJIMYECTBO MPaBUIIbLHBIX
oTBeTOB — MeHee 60% oT 001ero o0bEMa 3aJIaHHBIX BOTIPOCOB.

Kpurtepun ¢popmMupoBaHusi OLleHOK 1O pe3y/JibTATAM BbINOJHEHHUS 3a]aHUMH

«OTIMYHO» — CTAaBHUTCS 32 paOOTY, BHIIIOJHEHHYIO IMOJIHOCTHIO 0€3 OMMOOK U HEJIOYETOB.

«Xopomo» — CTaBUTCS 3a pabOTy, BBIOJHEHHYIO IOJHOCTHIO, HO TMPH HAIWYHH B Hell He OoJiee OJHOM
HEerpyOO# OIIMOKU ¥ OJTHOTO HeoveTa, He 0oJiee TpeX HeI0YETOB.

«Y10BJIETBOPUTEIBLHO» — CTABUTCS 32 PadOTy, €Clii 00yUarOMIMKCS MPaBUIBHO BBHITTOIHII HE MeHee 2/3
BCEH paboOTHI WJIM JOMYCTHII HEe Oosiee OHOM TpyOoi ommMOKM M JABYX HEIO0YETOB, HE OoJjiee OAHOU rpy0oil u
oJTHOM Herpy0oiil ommoOKy, He Ooiee Tpex HerpyObIX OMIHMOOK, OHOM HETPyOOi OIMOKY M IBYX HEOYETOB.

«Hey/n0BJIeTBOPUTEIBHO» — CTABUTCS 332 PabOTy, €CIM YHCIIO OIMOOK M HEJOYETOB MPEBBICHIO HOPMY
JUTS OTIICHKH «YJOBIICTBOPUTEIILHOY WJIH MPABUIHHO BHITIOJTHEHO MeHee 2/3 Bceid paboThl.

Buowt owubox:

- epybOvle OwuUbOKU: He3HaHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMOo8 peuleHus 3a0ay,
OwUbKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOUYHOCIU DOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHATbHBIIL 6bl00pD X00a
peuerus..

- Heoouemvl. HEPAYUOHATbHbIE NPUEeMbl BbINOIHEHUS 3A0aHUs; OMOelbHble NOSPEUHOCU 8
Gdopmynuposre 6v160008,; HeOPeIHCHOE BbINOTHEHUE 3A0AHUSL.



Kpurepun (popMupoBaHusi OLleHOK O 324eTy

«3a4TeHo0» — CTYJCHT IEMOHCTPHUPYET 3HaHHE OCHOBHBIX Pa3/IeioB MPOrpaMMBl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PyHAAMEHTAJIBHBIX MPOOJEM; MPHOOpEN] HEOOXOIUMBbIE YMEHHS M HaBBIKH, OCBOMII
BOITPOCHI MPAKTUYECKOTO MPUMEHEHHS MOTY4YEeHHbBIX 3HAHUH, HE TOMyCTHI (PaKTHIECKUX OIIMOOK IIPH OTBETE,
JIOCTAaTOYHO TIOCJIEZOBATENIbHO M JIOTMYHO HW3JIaraeT TEOPeTHYECKU Marepuain, [oImycKas JIMIIb
HE3HAYNUTENIbHbIE HApYIICHNUS ITOCIIeI0BATEILHOCTH H3JI0KEHUS M HEKOTOPhIE HETOUHOCTH.

«He3auTeH0» — BBICTABISETCA B TOM Cllydyae, KOT/ia CTy/IeHT AEMOHCTPHUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPaMMBbI H3y4aeMOT0 Kypca: ero 0a30BbIX MOHATHI U (yHIaMEHTAIBHBIX podiieM. Y
HK3aMEHYyeMOro cJ1ab0 BhIpaskeHa CIIOCOOHOCTh K CAMOCTOSTEIbHOMY aHAIUTHYECKOMY MBIIIJICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JI0KEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOANMBIC YMEHHUS! M HaBBIKH, JIOIYIIEHBI ITpyObIe
OmMOKY M HE3HaHWE TEPMMHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJIHUTEIbHBIE BONPOCHI, 3HAHHE KOTOPBIX
HEOOXOANMO IS TTOJYYEHUS TTOJIOKHUTEIIFHON OIIEHKH.
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