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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA

[lenp mpoMeEXyTOUHOM aTTeCTalii — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX pPEe3yJIbTaTOB
oOydeHUsT TO JUCHUIUIMHE, OOECIEUYMBAOIINX JIOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHOM MPOrpaMMBI.

@DopMBbI TPOMEKYTOUHOM aTTeCTAIUH:
ouHast (opma oOy4yeHus 7 ceMecTp-3adyer

3aouHas popma o0ydueHus 5 Kypc 3ader

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B [Ipouecce 0OCBOCHUSA TUCIHHUILIMHBI

Kox mannkaTopa qOCTIKEHUS

Kon n HanmeHoBanue KOMIICTCHIIUH
KOMIICTCHIIMH

VYK-1: CriocoOeH oCyIIeCcTBIATh KPUTHYECKUI aHaIM3 MPOOIEMHBIX CUTyalnii Ha OCHOBE
CHCTEMHOTO 1T0JIX0/1a, BEIPa0aThIBATh CTPATETUIO ICHCTBUN

VYK-1.3: BeipabateiBaer
CTpaTeruio ACUCTBUM ISt
pelleHys MPUKIAIHbIX 3a1ad4,
HCIOJIb3YSl TEXHOJIOT MU
HUCKYCCTBEHHOT'O MHTEIIEKTa

OIIK-10: CriocobeH ¢popMyIHpOBaTh H PelIaTh HAYYHO-TEXHUIESCKUE 3a/1a9l B 00IaCTH CBOCH
npo¢ecCHOHANBHON NeSTeIbHOCTH

OIIK-10.2: Ucnonp3yeT
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O HHTEIUICKTA JUIs
PEIICHHUS THIIOBBIX 3a/1a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Koy 1 HanMeHOBaHNEe HHAUKATOPA OueHovHbIE
Pe3ynbrarsl 00yYeHHs [0 AUCIUTIIHHE
JOCTIDKEHHS. KOMIIETEHIIUU MaTepHaIbI
YK-1.3: BripabartbiBaeT ctpateruto | OOyuaromuics 3HaeT:
ACUCTBUM IS PCIICHNA NPUKIANHBIX 3319, | - gpaccupuKaudi — 3a4ad, pellaeMblXx — MeToAamu | Bompocsl (Nel -
WCTIONb3Ysl  TEXHOJNOTHM  MCKYCCTBEHHOTO | yeyycCTBEHHOTO HHTEIUIEKTA, Nel0)

HHTCIICKTa -METPHUKH OIIEHKH KaueCTBa MOJIENEH U aJIrOPUTMOB;

OO0yvaronuiics yMeeT:

BBIOpaTh IMOAXOMSIIYI0O METPUKY /IS OLEHKM KadectBa | 3ajmanus 7-10

MOJCJIN U AJITOpUTMA.

OO6yyarouuiicst BiajeeT:

HaBbIKaMH OIICHKH Ka4€CTBa pa6OTBI aJIropurMa B 3aavdax 3aZ[aHI/I$I 7-10

KJIacCH()MKAIIMU M PETPECCHH.

OIIK-10.2: Ncnosp3yeT OCHOBHBIE METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUISL PEIICHUS TUTIOBBIX 33124

OOyyaronuiics 3HaeT:

- OCHOBHBIE METOJIbl MAIIMHHOTO O00y4YeHMs, MPOIECCH U
CEPBUCHI IO 00pabOTKe MAHHBIX U BHIPAOOTKE pelICHUH B
obsacTu mpodecCHOHATBHON AEATEIBHOCTH;

- KOMIUIEKC TEXHOJIOTHUECKUX PEIICHUH, UMUTUPYIOIIUI
KOTHUTHBHBIE (YHKIMH YeJOBEKa M MO3BOJISIONMHA NpH
BBINOJIHEHUH 3324 JOCTUraTh Pe3yNbTaThl, CONOCTaBUMBIE
C  pe3ylbTaTaMU  HUHTEIJIEKTYalbHOM  JESITEIbHOCTH
4eJI0BEKa;

Bomnpocsl
Ne20)

(Nell -

OO0yJaroumiicss yMeeT:

- arperupoBarb, (UIBTpOBaTh, HacTpauBaTh Beca,
BBIOMpATH KJ1accu(pUKaTOPHI, KJIacCHU(HUIINPOBATH,
BU3YyaJln3UPOBATh JaHHbIC, CTPOUTH JIEPEBbS PEIICHUI C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JJIsI PELICHHS
Hay9YHO-TEXHUYECKHX 3a7a4d B 00IaCTH MpodecCHoHaIbHON
JIeITeIbHOCTH; HaBbIKAMHM HANHMCaHWs HEHPOHHBIX ceTel
JUISL pELIeHUs] HAyYHO-TEXHUYECKHX 331a4 B 00J1aCTH cBOEH
npodeccHoHAILHOM e TeIbHOCTH;

3amanus
Ne25)

(Ne21




- HaBbIKAMM OOY4YEeHHS MOJAENM C HCIIOJIb30BaHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA.
OOyuaronuiicst Bjageer: Bamanus (Ne 1- Nel0)
- HaBBIKAMH HAllMCAHUS HEWPOHHBIX CETEil AUl pelieHUs
HAyYHO-TEXHHMUYECKMX  3amgady B o0mactu  cBOeH
npodeccroHaBHOM e TeIbHOCTH;

- HaBbIKAMM OOY4YEeHHS MOJAENNM C HCIOJIb30BaHUEM
MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClIeayromuX Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC YHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIN WHbIEe MATePHAJIBI 151 OLleHKU 3HAHMII, YMeHH i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapAKTePU3YyIOLIUX YPOBEHb ¢(POPMUPOBAHHOCTH KOMIIETECHIIUH

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3ajaHusl) /IJIsA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOTO pe3yJbTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA

O0pa3oBaTeNbHBIN pe3yNbTaT
JIOCTHXCHUS] KOMITETCHIINN

VYK-1.3: BripabateiBaet crpareruto | OOydaronuiics 3HAET:

JIeMCTBHM IS PEIICHHS | - KNaccMbMKALMIO 33434, PELUAEMbIX METOAAMM UCKYCCTBEHHOTO MHTE/I/IEKT];
NPUKIAAHBIX  3a/a4, HCIOJL3Ys | -METPUKM OLLeHKM KadecTsa Mojieneit M anropuTmos;

TEXHOJIOTHU HCKYCCTBEHHOTO

HMHTEJUIEKTa

3aganue 1

MammHHOe 00y4eHne —

a) crHeuuaIM3upPOBAHHOE MPOrpaMMHOE pelleHre (MM HAbOp pelleHuil), KOTOPOe BKIIFOYAET B ceOs BCe MHCTPYMEHTBI JUIs
M3BJICYCHUSI 3aKOHOMEPHOCTEHN U3 CBHIPBIX TAHHBIX

b) osra rpynmuposka 00bexToB (HabmoneHuii, COObITHIT) HA OCHOBEAHHBIX, OMHMCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop JaHHBIX, KaXIas 3aIKCh KOTOPOTO MPEACTABIAET CO00M yueOHbIN MPUMED, COAEPIKAIINI 3aIaHHbIA BXOJHOH HaGOP
JIaHHBIX, U COOTBETCTBYIOILUN €My IIPaBUJIBHBIN BBIXOHOM pE3yJIbTaT

d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOMIMA METOJBI MOCTPOCHHUS AITOPHUTMOB, CIIOCOOHBIX 00yJ4aThCsl Ha
JIaHHBIX

3aganue 2
Cpenu npeuIoxKEeHHBIX 33/1a4 MAIIMHHOTO 00YYEeHUS YKKHUTE 331a4d PErpeccuu
a) Ilowck HeraTMBHBIX OT3BIBOB Ha (DMIIBM HA CaiiTe KHHOKOMITAHUH
b) Aunropurm ¢unbTpaimu cama
c) IlpenckasaHue cpoka OKyNaeMOCTH IIPOEKTA
d) Ilpencka3zaHue prIHOYHOH CTOMMOCTH KBapTHPEI
e) Ilouck MOLIEHHMYECKUX TPAH3AKIIU

3anmanue 3
K 6ubnmoTexam ananuza gaHHbXx B Python oTHOcsTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

Kakue u3 nepednciieHHBIX KOMaH][ BEpHYT JaHHbIe U1t Poccun 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")]

! TlpuBossaTcs TUMOBBIE BOMPOCH M 3ananHus. OUEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [ TPOBEIEHUS ATTECTAIIMOHHOIO
MEpOIPHUATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUISl TIPOBEAEHHS OLIEHOYHBIX HPOLENyp KOJIMYECTBE BapHaHTOB. OIEHOYHBIE
CpEICTBa MOJUIEKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHUE COJECPIKAHUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alropuT™Me ciaydaiHoro seca - Random Forest
a) UroroBbIM mpeacKa3saHHEM MO/ICNH SBJISCTCS MPEeACKa3aHHe CIy4aHoOro AepeBa
b) Tlapamerpsl anst kaxkmoro aepesa (ry6HHA, MUHAMATBHOE YHUCI0 00PA3LOB B JIUCTE U T.[.) BEIOHPAIOTCS CITy4aitHO
€) Kaxmoe nepeso B jecy mojydaet CiydaifHbli MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIyYaiHBIM 00pasoM
e) Ilpenckasaxue MOIeNH - yCpeIHEHHBIC IPEICKa3aHMs JCPEBHEB

3amanue 6
Kakoii aTpuOyT 0TBE4aeT 32 MHHHMAJILHOE YUCIIO 00pa3loB B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amaunue 7
Kakoit aTpu0yT oTBe4aeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiiCHIs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIC YTBEPXKACHUS O BIMSHHUU ITapaMeTPOB PEIAOLIEro IepeBbs Ha NepeodydeHune
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIe TCHACHINS K TEPEOOyICHHIO
b) UYewm mensbine 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TIEPEOOYUCHHUIO
C) UYem MeHbIle TIyOHHA JepeBa, TEM MEHBIIEC TEHACHIHS K MePeOOyICHHIO
d) TI'myOuHa nepeBa HUKAaK He BIUSET Ha €ro MepeoOydeHHOCTh
e) UYem MeHblle 3HaYeHUE MapameTpa max leaf nodes, TeM MeHbIIIe TCHICHINS K IEPEOOYYCHUIO

3aganue 9

Kaxkoi I(J'IaCCI/ICI)I/IKaTOp HCO6XOZ[I/IMO HCIOJIb30BaTh IJIA MPEACKA3aHUA pasMepa OZ[O6peHHOFO KpeauTa 1o 3alaHHbIM r[apaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTe BepHBIE YTBEPIKJICHHS O JEPEBBIX PELICHUI.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJHOPOIHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOIBKO IUIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapametp gini, BO BCEX JIUCTHAX AOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-2.3: Hcmomp3yer ocHOBHBIE | OOyyarommuiics 3HaeT:

METOJBI u TEXHOJIOTUH | - OCHOBHBIE METO/Ibl MALIMHHOIO 00YYEHHs, MPOLECCHl U CEPBHCHI 110 00PabOTKE JTAHHBIX U
UCKYCCTBEHHOIO HMHTEJUIEKTa JJId | BhIpaOOTKE pelleHUH B 00J1acTH NPO(PeCcCUOHaIbHON NesATeNbHOCTH;
PCIICHNs TUIIOBbIX 3a/1a4 - KOMIIJIEKC TEXHOJIOTHYECKHX PEIIEHHH, MMUTUPYIOIINI KOTHUTUBHbIE (QYHKLUH YEJIOBEKA U

MO3BOJISIIONIMKA TPU  BBITIOJHEHWH 3aJa4  JIOCTHTaTh PEe3yNbTaThl, COMOCTaBUMBIE C
pe3ynbTaTaMu MHTEIJICKTYaJIbHOU JAesITeIbHOCTH YeJIOBEKa;

3amanue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CITyd9aifHOM Jiece
a) uem GOJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKA3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYallHOTO Jieca YBEIUYMUBACTCS MPOMOPLHOHANIBEHO KOJIMYECTBY ACBEPEB B JIECY.
C) chyvaiiHblii Jlec IPUMEHUM JUIS PeLeHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /I PELICHHS 3a1a4 KJIacCupHUKaIuu

Banmanue 12
OTMeThTE BepHBIC YTBEPIKICHHS
a) RandomizedSearchCV Haxogut ny4inyr0 KOMOWHALIMIO TAPAMETPOB IS JIEpEBa PEIIEHHM
b) RandomizedSearchCV paGotaer GricTpee, yem GridSearchCV
€) GridSearchCV HaxoauT Jydnryr0 KOMOHHAIMIO apaMETPOB JUIA JIEpEBa, M3 TEX 3HAUYEHWM MapaMeTpoB, YTO ObLIH
nepeaansl
d) RandomizedSearchCV naer Gosee TouHoe mpezckasanue, yeM GridSearchCV

3amanue 13




Bri0Oepure u3 cnucka 3a/1auu KilacCU(QHUKAIIH:
a) paszgenuts o Gororpaduu KUBOTHBIX Ha KOIIEK U cOOaK
b) mnpexackasath CTOMMOCTH KBaPTHPBI MO 33aHHBIM MTApaMETPaM
C) paszmenuTh rpUObI HA CheTOOHBIC U STOBHUTHIC
d) crpynmupoBaTh TEKCTHI IO UX IMOLMOHATIBHON OKpacKe

3amanue 14
OTMeTbTe BEPHBIC YTBEPIKACHHS
a) B kadecTBe mepeMeHHBIX I OOYUCHUS IepeBa MOTYT OBITh UCIIOB30BAHbI KaK KOJMUECTBEHHBIC, TAK U KATETOPHAIbHBIC
NpPU3HAKA
b) JlepeBss pelieHuit MOTYT periaTh 3aa4y KJIaCCU(PHKAIUH C IPOU3BOILHBIM YHCIOM KJIaCCOB
€) Yewm memnblie 3Hauenne min_samples leaf Tem Tounee OyayT mpeacKa3aHUs HA TPEHUPOBOYHOM BBIOOPKE
d) Yewm menbiie 3Hauenne min_samples leaf Tem Tounee OymyT npeackasaHus Ha TECTOBOM BBIOOPKE

3anganue 15
Ooyuaromias BeiOopka (X _text, y_test) ato —
a) BeIOOpKa, 0 KOTOPOIl HACTPAUBAIOTCS ONTUMAJIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOI OLICHUBAETCS KAYECTBO ITOJYUYECHHOTO epeBa PEIIeHuMi
C) BrIOopKa, M0 KOTOPO# OCYIIECTBIACTCS BEIOOP HAMIIYUIIEH MOJEIH U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LENeBbIX 3HAYCHU ISl JAHHOTO HAGopa JaHHBIX

3aganue 16
[Tpu 0OyueHNn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, OJIydeHa OOoJbIIast
pa3HHUIIA MKy 3HAUCHUSIMH METPHUK Ha TPEHHPOBOYHOM M TECTOBOH BBIOOPKaX. O 4eM 3TO MOXKET FTOBOPHUTH?

a) Mogenp nepeobyyena

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIPE/ICTICHHS B TPCHUPOBOIHOMN

€) Mogaenpb Hemo000yUYeHA

d) Mogenp uaeansHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeyio)xKeHHbIX KOMOMHALU HE BBI30BYT OMINOKY?
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[l1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK natadpaiimMa data (MHAEKCHI MOCISI0BATEILHOCTE unces ot O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHA CTyNEHYaTass (GYHKIMS aKTHBALMN?
a) Onpenenuthb K CheT0OHBIM UITH HECHETOOHBIM OTHOCHUTCS IpU0?
b) Omnpenenurs kK KakOMy U3 TpeXx KIaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
C) Pa3£[eJ'II/ITI) TEKCThI Ha HeﬁTpaHBHBIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TlIpezackasats pa3mep 3apabOTHOM TIATHI CHEIIHAIHCTA MO OTPEACICHHBIM apaMeTpaM.
e) Pasgennts n300pakeHus Ha COJEPIKAIIME U HE COJEPIKAIIUE OTKPHITHINA OTOHb.

3amanue 20
Kakoe 3HaueHME MOXKET UMETH B3BEIICHHAS CYyMMa BXOJIOB HEHPOHA (/10 UCTIOIE30BaHMS aKTUBAITMOHHOHN ()YHKITU)
a) [-11]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBbIe 3aaHUs /1JIsl OIEHKN HABBIKOBOT0 00Pa30BaTEJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTEeNbHBIN pPe3yabTAaT:

Kon n HanmeHoBaHue
HWHJIMKaTOpa JOCTHKEHUS OO6pa3oBarebHBIN pe3yabTaT
KOMIICTCHIIN




OI1K-2.3: Ucnomp3yeT ocHOBHBIE | OOyJaromuiics ymeer:

METOMBI ¥ TEXHOJIOTHU - arperupoBaTh, GUILTPOBATh, HACTPAWBAThH BECa, BRIOMPAThH KIACCH(UKATOPEI,
UCKYCCTBEHHOI'O MHTEIUIEKTA JJI | KIIaCCU(UIINPOBATD, BU3yaTH3NPOBATh JaHHBIE, CTPOUTD AEPEBHSI PEIICHHUH C
peIIeHNs TUIIOBBIX 3a/1a4 WCIIOIb30BAaHUEM SI3BIKOB BEICOKOTO YPOBHS JJISI PEIICHHUS HAYyIHO-TEXHUIECKUX 3a7ad B

obnacTu mpodeccHOHABHOM NeATEIbHOCTH;

3amanne 21

Otkpoiite Jupter notebook, cosnmaiite daitn lab2 <pama dQamunus>.ipyng (aanpumep, lab2 tiuzhna.ipynb), noaxmtounte
6ubmmoTekn numpy u pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHYHMH AaTadpeliMa Sp UCTIONb3ys 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
Wmnoprupyiite O0ubimortexy Seaborn. Mcmonmbs3ys uHTEepdeic I8 TNOArOHKM PETPECCHOHHBIX MOJIENeH K  YCIOBHBIM
MOAMHOXECTBaM Ha0bOpa JaHHBIX BBIBEANUTE IpadUK yCHeBaeMOCTH 110 MaTEMaTHKE U YTCHUIO C pa3zeeHHeM I10 MoJy.

3amanue 22

3arpysure Moaynu 6ubnrorek numpay u matplotlib, a Taxxkxe moxynm Oubmmortexu Scikit-learn, HeoOxoauMBbIe TSI pabOTHI C IPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsIit Ha0Op iris. M3ydaure cTpyKTYpy TOIy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TepMHUHOJIOTHH). KakaoMy 3K3eMIUIIpPYy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nMHA YameNnrucTHKa B CM; ITMPHHA YaIlleINCTHKA B CM; IUTMHA JICTIECTKa B CM; ITUPHHA JIeTIecTKa B ¢M) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHBI HaOOp MO3BOJISIET PEMINTH 33/auy KiacCH(HKaIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YallIEIUCTHKA U T.J. K OHOMY U3 Tpex kinaccoB. Co3naiite nemoHcrparuBHbiii Decision Tree knaccudukarop,
UCIIONIb3Ysl OJHOMMEHHBIN Kiacc 3 6ubmmorexu sklearn m coxpanute ero B nepemeHHyto dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HMCHONB3yiTe MeTox train test split. OToOpasuTe mNoONydYeHHOE AEPEBO pELICHUIl rpauyecky,
ucnonp3yiite meton plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOoeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop w3 1797 pyKONHMCHBIX M300paKeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HAYCHMH IBETa JUIA KaXXIOW SYCHKH M300paKCHUSI.
OOyunTe nepeBo peUIeHUH U MOTyInTe MIPEACKa3aHe Ha TeCTOBOH BeIOOpKe. Busyammsupyiite npenckasanne, yKaKUTe€ TOYHOCTh
JUISL TIOJTY9I€HHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop mannbix boston mpejcrasisieT co0oii cnoBaps ¢ kiouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYET
MacCHUB 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 kaxmoii ctpouke 13 unciioBrIX 3HaUeHMA. Bamma 3amada HaliTH ommcanne Kakaoro u3 Hux. Tak mepBoe 3HaveHue (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IoctpoiiTe nepeBo pemieHwid, IpeacKa3bpIBAIOIee CTOMMOCTD JKIIIbS TI0 UMEIOIIUMCS TaHHBIM. O0paTuTe BHUMaHUE, CTOUMOCTh
JKUITBS - BEJIMYMHA HETIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momoin€T. s mpeackasanus 3HAYCHUS
HeneBoi (yHKIMK HYXHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha JaHHBIX bOSton IO CIEAYIOLIUM ITapaMeTpaM:

MaKCUMaJbHasg ITyOuHa - T 2 10 15 ypoBHeif

MUHHMMAJIBHOE YHCII0 TIpo0 A7 paszaeneHus - ot 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpo0 B ucte - oT 1 10 10

OTto6pazuTe TydiIve mapaMeTpsl U JIydinee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBII Habop boston.

Wzyante ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 nepeBbsMu U MaKCHMalTbHON
rTyOWHOHN paBHOU 5 ypoBHsM st maHHEIX digits_load().

OOyumnre mosy4eHHYI0 MoJielb. BeimonanTe npenckasanue. [TocunTaiite TOUHOCTH (Score) [Uis jeca.

VYKaxuTe TpPU CaMBIX BaXXHBIX IapaMeTpa Il JEPEeBbEB pEIIeHHH B CO3JaHHOM Jiecy, HCIOJIB3Ys, HalpuMep, aTpulyT
feature_importances_.

YK-1.3: BripabateiBaer | OOyuarommuiics BJIajieeT:

CTpaTeruro JICI\/'ICTBI/Iﬁ JUIA - HaBBbIKAMU HaITMCaHUA HGprOHHBIX ceTen A pEUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pelieHrs  NPUKIaIHBIX  3a1ad4, | obmacTu cBoei MpodecCHoHAIFHON AEATEIbHOCTH;

HCIIOJIb3YS TCXHOJIOTUHU | - HaBbIKAMU 06y‘{eHI/I$I MOZACIN C HUCIOJb30BAHUEM HHCTPYMEHTOB HCKYCCTBCHHOTO
HNCKYCCTBCHHOI'O MHTCJJICKTA HUHTCIIJICKTA.

-HaBBIKAMH OLICHKH KauecTBa pabOThI aJlrOpUTMa B 33/1a4aX KIacCHU(DUKAILIMU U PErPECCHH.
OIIK-2.3: Hcnonb3yeT OCHOBHEBIE
METObI u TEXHOJIOTUH
UCKYCCTBEHHOTO MHTEIUIEKTa JUIs
pelIeHNs TUIOBBIX 33434

1. Wcnonbsyiite ¢daiin StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM OBYYalOLLMXCA, KOTOpPble He NPOXoAuIu
noAroToBuTesIbHble Kypcbl (test_preparation_course == None), Ho Habpanu xoTa 6bl N0 ogHOMY U3 TecToB (ntobomy)




60nbLlie 90 6annos. Umnoptupyinte Bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmK ycnesaemoct no
MaTeMaTUKe W YTEHUIO C pa3gesieHnem no nony.

2. MWUcnonb3syiite dpann StudentsPerformance.csv. BbiBeguTe CTPOKM € AaHHbIMM 0by4atowmxca, HabpaBLIMX B CyMme 3a TpU
Tecta 6bonbwe 250 6annos. UmnopTtupyiite 6ubanoteky Seaborn. MokaxkuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ANA AeByLIeK U IoHOLWEN B 3aBUCUMOCTM OT YPOBHA 0byYeHus.

3. OnpeaenuTte, K KAKOMy U3 TPexX BUAOB NMPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApamMeTPaM: AJIMHA YalleNnCTIKa,
LWMPMHA YaWeNnCTUKa, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumblie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3pgaliTe AepeBO peLleHWid Co cneayoWwuMmm napameTpaMmmn: MakcumanbHasa rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YNCI0 06BEKTOB B ncTe - 4. OTOO6pa3nTe NOYy4EHHOE AEePEBO PELLUEHUI rpadrUyecKn, UCNONb3YNTE METOL,
plot_tree. BbiInonHUTE NpeACcKa3aHWe OTHOCUTE/IbHO KACCOB, K KOTOPbIM NPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. Onpepenute, K KAaKOMY U3 TPEX BUA0B MPUHALNENKUT MPUC NO YETbIPEM YUCIOBLIM MapaMeTpam: AJMHA YaLleNCTUK],
LWMPMHA YaLLeNNCTUKa, 4/IMHA IeNecTKa U LWMPKWHa ienecTKa. 3arpysute mogyam 6ubnmortek numpay u matplotlib, a Takxke
Mmoaynu 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ gpeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3galiTe AePEBO PELLEHNUI CO CAEAYIOLMMM NApaMeTPaMmn: MaKCMMAIbHOE KOJIMYECTBO Y3/10B - 3,
MWHUMaNbHOE YnCo O6BEKTOB ANs pasgeneHua nucta - 6. OTobpasnTe NosyvyeHHOEe AEpPeBO pelleHnit rpaduyecku,
ncnonb3ynte metog plot_tree. BbinonHUTe npeackasaHMe OTHOCUMTE/IbHO K/1AacCcoB, K KOTOPbIM NPUHAA/eKaT aHHble U3
TECTOBOM BbIGOPKU.

5. Onpeaenute, K KAKOMy U3 Tpex BUAOB NMPUHAAIEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapamMeTpaM: AJIMHA YalleNnCcTUKa,
LWMPMHA YaLIeNNCTUKa, 4/IMHA IeNecTKa U LWWPUHa enecTKa. 3arpysute moayav 6ubnmorek numpay u matplotlib, a Takxe
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpeBom peweHun. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamun. BoinosnHUTe npeackasaHune
OTHOCUTE/IbHO KNAcCoB, K KOTOPbIM MPUHAZNeXaT AaHHble U3 TecTOBOM BbIGOPKU. MocunTaiiTe TOYHOCTb (score) ans
Nnony4YeHHoOW moaenu.

6. 3arpysute mopynu 6ubavotek numpay u matplotlib, a Takxke mogynu 6ubavotekmn Scikit-learn, Heobxoaumble ana
paboTtbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3maiTe n 0byunuTe mopenb
RandompForestClassifier c makcMmanbHoW rnybuHol aepeBbeB - 7. BbiNONHUTE NpeacKa3aHUe OTHOCUMTE/IbHO KNaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MOCUMTaNTE TOUHOCTb (accuracy) Ana NoSyYeHHON Mmogenu.

7. WmnopTtupyite Habop paHHbix load_digits, cogepkawmin 1797 nsobpakeHnin pyKonucHbix undp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHbIN 1 TECTOBLIN B Nponopuun 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB U3 TPEHNPOBOYHOTO Habopa.
MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOFO U BbIXOAHOTO. BbINOAHUTE NpeackazaHue u
OLEeHWTE ero Ka4yecTso.

8. WmnopTtupyiite Habop gaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOUHbIM M TECTOBLIN B Nponopumm 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOIO, CKPLITOrO U BbIXOA4HOTO. BbiNoNHWUTE NpeacKkasaHue u
OLEHWTE ero Ka4yecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUMM MUCKYCCTBEHHOFO HEMpOHa, Ha BXOA AOJXHbl MOAABaTbCA Beca,

CMeLLeHNe, M 3HaYeHMA BXOA0B HeMpoHa. B KauecTBe GyHKLMM aKTUBALMM UCNONb3YNTE CUTMOUAY:
A= 1+e™>

10. Hanuwwute knacc Neuron, BbINOAHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOZ AO/KHbI MOAABATbCA Beca,

CMeLLeHMe, N 3HAaYEeHUA BXOAOB HelpoHa. B KauecTBe GpyHKLMM aKTUBALMW UCMONb3YITE TMNepb0oIMYecKnin TaHreHC:

2
than(z) = m -1

2.3. IlepeyeHb BONPOCOB Jisl NOATOTOBKH 00y4aloIUXCs K NPOMEKYTOUHOM aTTecTauuu
1. MHWckycctBennblit nuaTeIeKT. OCcHOBHBIE TIOHATHS V.
2. MamuHHOE 00y4eHue.
3. T'mybGoxkoe oOyuenue.
4. OOyucHHE C YIUTEIIEM U Oe3 YUUTEIIs.
5.  OcCHOBHBIC MTOHATHUS aHAIN3A JaHHBIX. JlaHHBIE, MOJIENb, 00Pa0OTKA TAaHHBIX.
6. MeTononornyeckue NPUHIIMITEl AHATU3bI JaHHBIX.
7. Llenwm, 3Tambl, METOABI M TEXHUKH aHATN3a JaHHBIX.
8. OwuibTpanys rpynnupoBKa U arperaius JaHHBIX.
9. Busyanuzauus JaHHBIX.
10. Busyanu3zauus naHssix B Phyton.
11. Bmsyammzamus B Pandas.
12. Bubnmorexu Seaborn u Matplotlib
13. Pemaromue nepeBbsi: OCHOBHBIC IOHSTHS.
14. 3anmava xkiraccupUKaIHH.
15. Jlepesbs penienuii. OCHOBHBIE TapaMeTphI AepeBa.




16. JlepeBo perieHHH B 331241 PErPECCHH.

17. Meron 6mmKalInX coceei.

18. Konuemnmus ciryyaiiHoOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. YcpeaHeHHe MPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Twumsl omm6OoK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24, Tectupoanue ROC AUC.

25. HetipoHHbIe ceTH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBAIUU HEHpPOHA.

28. IlepuentpoH.

29. OOyueHue HeHpoHa.

30. I'pagueHTHBIN CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTH4YeCKHil IpaeHTHBIH CITyCK.

33. Mero HauCKOpeuIero cmycka.

34. Hetiponnas cets.

35. OpxHOcOHAS MOIEND.

36. CmepTouHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBIIi CIIOH, CII0H NOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast QyHKIHS.

39. 3anmaum pacnosHaBaHus 00pa3OB.

40. Knaccudukarys oObeKTOB.

41. Tlouck u300paxkeHus Mo oopasiry.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI NPH NPOBEJCHNH NPOMEKYTOYHOM aTTecCTAUH

KpnTepIm (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 O0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3agaHui

- OLCHKA «OTJIMYHO» BBICTAaBISCTCS OOYYArOIIEMYCs, €CIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOMIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHUTEJIBHO» BBICTABISECTCS OOYYaIOMIEMYCs, €CIM KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % oT 061iero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYUYAIOIIEMYCsl, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMA 3aJaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OEHOK IO pe3yJIbTaTaM BBINOJIHCHHUSA 3aJaHUI

«OTIAMYHO» — CTABUTCSA 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopomo» — CTaBUTCA 3a pabOTy, BHIIOJHEHHYIO MOJIHOCTBIO, HO MPH HAIWYUK B HEll He Oosiee oaHOM
HerpyOoil olm1OKH U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCSA 32 padoTy, eci 00ydaroLuiics MpaBUIBLHO BHIMOJHWI HEe MeHee 2/3
BCei paboThl WM JOIMYCTUI HE OoJiee OJHOM TpyOoil OIMMOKK U JBYX HEIOYETOB, HE Ooyiee OJHOM TpyOoit u
oJHOH Herpy0oil ommoOKy, He OoJiee Tpex HerpyObIX OLIMOOK, OTHOM HErpyOOi OMMOKY U JBYX HEJJOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTaBHUTCS 32 PabOTY, €CIM YHCIIO ONIMOOK W HEAOYETOB MPEBBICHIO HOPMY
JUIs1 OLIEHKHU «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBLHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buow owuboxk:

- 2pyOble OwubKU: He3HaHUue OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPelleHUs 3a0ad,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0ouemvl: HepayUoOHAIbHblE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEI*CHOE GbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLEHOK 110 3a4eTy

«3a4TeH0» — CTYJICHT JIEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/elOB MPOrPaMMbl U3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (PYHAAMEHTAIBHBIX MPOOJIeM; MPHOOpen HEOOXOAMMBIE YMEHHUS W HaBBIKH, OCBOMII



BOIPOCHI MPAKTUUYECKOTO MPUMEHEHHUSI TOTYUSHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIMIMOOK MPU OTBETE,
JIOCTAaTOYHO IIOCJIEIOBATEIbHO W JIOTMYHO M3JaraeT TEOPETUYECKH Marepuan, JOIMycKas JHUIIb
HE3HAYUTeNIbHbIE HapYIICHHUs OCIEeI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIICTCS B TOM Cly4yae, KOT/Ia CTYACHT JEMOHCTPUPYET parMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeNIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U PYHIAMEHTAIBHBIX IpobiieM. Y
HK3aMEHYEeMOro CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY aHAJTUTUYECKOMY MBIIIUICHUIO, HMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOIMMbIe YMEHHS M HAaBBIKH, JOIMYIICHBI TPyObIe
omKnOKM M HE3HAHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJI0KUTEITLHOM OIICHKH.
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