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Conepxanue

IlosicHuTeIbHAS 3aITMCKA.

TuroBbie KOHTPOJILHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI 1)1 OLICHKW 3HAHUHM, yMEHUHN, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITUH.

Metoanyeckre MaTepHalbl, ONPEESIONe IPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHUTeIbHAA 3aNIMCKA
[lenb mpoOMEXYyTOYHOM aTTeCTAallMi — OLIEHWBAHHE NMPOMEKYTOUYHBIX M OKOHUYATENIbHBIX PE3yIbTaTOB
OGy‘-IGHI/I}I oo AUCHUIIIIUHCE, O6€CH€‘II/IBaIOH_[I/IX JOCTUIKCHUC TUIAHUPYCMBIX  PC3YJIBLTATOB OCBOCHUA
00pa3oBaTeNbHON MTPOTPAMMBI.

®dopMbI TPOMEKYTOUHOM aTTecTaruu: 3a4ét - 7 cemectp (0.¢.0.), 4 kypc (3.¢.0).

IIepeyenb kKomMneTeHU M, GOpMHUPYEMBbIX B NPOLiecCe OCBOCHH S JUCUMIIMHBI

Kon WHAWKATOpa JOCTUKCHUA

Kon n HanmeHoBaHe KOMITETCHITUHA
KOMIICTCHIIUHN

VK-1.3: BeipabatbiBaeT
CTpaTeruio AeUCTBUN 1Jis
pENICHUs IPUKIATHBIX 3a71ad,
HCTIONB3YS TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEIJICKTa

YK-1: CniocoGeH ocyniecTBIsATh KpUTHUECKUN aHAJIN3 IIPOOJIEMHBIX CUTYAIlMi Ha OCHOBE
CHCTEMHOTO I10JIX0/1a, BEIpadaThIBaTh CTPATEr IO ICHCTBUM

OIIK-10: CiocobeH ¢hopMymHpoBaTh U pemiaTh HAYIHO-TEXHUIECKHUE 3a1adu B 00JacTH CBOCH
npodeccHoHaNBHOM e TeIbHOCTH

OIIK-10.2: Ucnonp3yet
OCHOBHBIE METO/IbI U TEXHOJIOTHUH
HCKYCCTBEHHOTO MHTEIUICKTA ISl
pELICHHS THITOBBIX 3a/1a4

Pe3yabTaThl 00y4eHUs M0 JUCUMILIHHE,
COOTHECEHHBbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrPaMMBbl

Kon 1 HanmeHOBaHME HHIUKATOPA OrneHOYHBIE
Pe3ynbraThl 00y4ueHNUs 11O AUCIUILUINHE
JIOCTHXKCHUS KOMITETCHIINN MaTepHaJIbl
YK-1.3: BripabatbiBaeT crpareruto | OOyuaromuiics 3HaeT:
ACUCTBUH T PCIICHUA NPUKJIANHBIX 321189, | _  gpaccumpukanuio  3agad,  pPEAEMBIX  MeTomamu | Bompocs (Nel -
MCTIONIB3Ysl  TEXHOJIOTMH  MCKYCCTBEHHOTO | 1iokycCTBEHHOTO HHTEILIEKTA; Nel0)

MHTCJUICKTA -METPHUKH OLIEHKH Ka4eCTBa MOJIeJIel 1 alrOPUTMOB;

OO0yJaronmiicst yMmeeT:

BBIOpaTh IMOIXOMSIIYI0O METPUKY s OLEHKHM KadectBa | 3amanus 7-10

MOJCIN U aJIrTOpUTMA.

OOy4aroUMiics BIAICET:

HaBbIKaMH OIICHKHU KadecTBa pabOThI alrOpUTMa B 3a1avax | 3amanus 7-10

KJTAaCCU(UKAIIUY U PETPECCHH.

OIIK-10.2: Mcnonb3yeT OCHOBHBIE METOJbI
U TEXHOJIOTHH UCKYCCTBCHHOTO MHTEIJUICKTA
JUTSL PEIIICHUST THITOBBIX 3314

OOyyaroUIHiics 3HAET:

- OCHOBHBIC METOIBI MAIIMHHOTO OOYYEHHs, MPOIECCHl U
CEpBHUCHI IO 00Pa0OTKE JAHHBIX W BHIPAOOTKE PEIICHUI B
obnactu mpodeccHoHAIBHOM NeATeIbHOCTH;

- KOMIUIEKC TEXHOJIOTHYECKHX PEIICHU, UMHTHPYIOINI
KOTHUTUBHBIC (YHKIMK YeJOBEKa W MO3BOJIIOIIUI TpU
BBITIOJIHEHHUH 33/1a4 IOCTHIATh PE3YJIbTaThl, COTTIOCTABUMbIE
C pe3ylbTaraMH  HMHTEJUICKTYIbHOH  JeSTelbHOCTH
YEJIOBEKa,

Bompocsr  (Nell -

Ne20)

OO0yuaronuiicst ymeer:

- arperupoBath, (HWIBTPOBATb, HAacTpaWBaTh Beca,
BBIOMPATH KJ1acCU(UKATOPHI, KJ1acCH(UIMPOBATH,
BU3YaJIM3UPOBATh JaHHbBIC, CTPOUTH JIEPEBbsI PEIICHUH C
UCIIOJIb30BAaHUEM SI3BIKOB BBICOKOTO YPOBHS JUISI PELICHUS
Hay4HO-TEXHUUYECKHX 33/1a4 B 00J1acTh podeccrnoHanbHON
JIeITeNIbHOCTH; HaBbIKAMHM HANHMCaHWs HEHPOHHBIX ceTel
IUIsL peIICHUS] HAYYHO-TeXHHYECKHX 3a/a4 B 00J1acTH cBoei
po(heCCHOHAIBHON eI TeTbHOCTH;

- HaBbIKaMH OOYYCHHS MOJEIH C HCIOJIB30BaHHEM
MHCTPYMEHTOB MCKYCCTBEHHOT'O HHTEIUICKTA.

Samanus
Ne25)

(Ne21 -

OO0yuaronuiicst BJajgeeT:

3amaaus (Ne 1- Nel0)




- HABBIKAMU HANUCAHHUS HCWPOHHBIX CETECU JJIS PEIICHHS
HAYYHO-TCXHUYCCKHUX
npoeCCUOHANTBHOM NeSITEIbHOCTH;

- HaBBIKAMU OOydYCHHMS MOJCIH C HCIOJB30BaHUEM
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJUIEKTA.

3a1a4 B obactu cBoeit

[TpomexyTounas aTTecTanus (3a4€T) MPOBOJUTCS B OJHON U3 CIEIYIOMHX (GOpM:

1) cobecenoBanue;

2) BoinonHenue 3aganuit B OMMOC YHuBepcurera.

2. TunoBblel KOHTPOJIbHBIE 32JaHUS WJIM HHbIEe MATEPHAJIbI 11 OLEHKHN 3HAHUI, yMeHHIi, HABBIKOB
U (MJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIU I

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aJaHUA) VISl OLEHKH 3HAHUEBOI0 00pa30BaTEeIbLHOIO pe3yJbTara

[IpoBepsieMsblii 00pa30BaTENbHBIN Pe3yIbTAT:

Kon n HanmenoBanue WHAWKaTOpa
JOCTHXKCHHA KOMIICTCHIIMN

OO6pazoBarenbHBINA pe3yabTaT

VYK-1.3: BripabateiBaet crpareruto | OOydaronmiics 3HAET:

Mammaaoe o0ydeHue —

H3BJICUCHUSA SaKOHOMepHOCTeﬁ N3 CBIPBIX JaHHBIX

JaHHBIX

3amanue 2

b) Ausropur™m QuIbTpaIH criamMa

c) IlpenckasaHue cpoka OKyIIaeMOCTH IIPOCKTa

d) Ilpencka3zaHue prIHOYHOI CTOMMOCTH KBapTHPEI
e) Ilowck MOIICHHHYECKUX TPaH3aKLHH

3ananue 3
K 6ubnuorexkam aHanu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3ananue 4

a) res.query(‘country == ["Russia","Zimbabwe"]")
b) res.query(‘country == "Russia" | "Zimbabwe"")
¢) res.query('country == "Russia" | country == "Zimbabwe"")

_n

e) res[res.country == "Russia" | res.country == "Zimbabwe"]

3aganue 5

d) res.query('country == "Russia" & country == "Zimbabwe"")

HeﬁCTBHﬁ JJI peHIeHI/Iﬂ - Knaccmbmxau,mo 3aja4, pewaemMmblX MeToaamMun NCKYCCTBEHHOIO UHTENNIEKTa,;
OPUKIAJHBIX — 3a[a4, HCIONB3Ys | -METPUKM OLEHKM KauecTsa MoAeNeil 1 anropuTmos;

TEXHOJIOTHU HCKYCCTBEHHOTO

HMHTEIIEKTA

3amanue 1

a) CIeMUaTU3UPOBAHHOE MPOTPaMMHOE pelieHne (Miu Habop perIeHuit), KoTopoe BKI0YaeT B ceOs BCE HHCTPYMEHTHI IS

b) oarta rpymmuposka o6vexToB (HabmroneHwii, COOBITHIT) Ha OCHOBEJAHHBIX, OMICHIBAIOIINX CBOMCTBA OOBEKTOB

¢) HabOp JaHHBIX, Ka)KAas 3aIMCh KOTOPOTO MPEACTABIIET CO00H YaeOHbII puMep, Comep Kaluii 3aJlaHHBII BXOTHOW HaOOp
JTAHHBIX, © COOTBETCTBYIOIIUI €My MPABUIBHBIA BEIXOTHOW PE3yJIbTaT

d) moppa3snencHUE UCKYCCTBEHHOTO MHTEIUICKTa M3YYAOIIMI METOJBI MOCTPOCHHS alrOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha

Cpe;m MPEMIIOKEHHBIX 3a/1a4 MAallMHHOTO 06yqu1/m YKaXUTE 3aJa49U pErpeCccun
a) Ilonck HEeraTUBHBIX OT3HIBOB Ha (I)I/IJ'IBM Ha caliTe KHHOKOMITaHUH!

Kakwue u3 nepednciieHHBIX KOMaH] BepHYT AaHHbIe 171t Poccun u 3umbabBe?

f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

OTMeThTE BEpHBIC YTBEPKIACHISI 00 anropuT™Me ciydaiHoro jeca - Random Forest

! TIpuBomsTcss THMOBBIE BONPOCH W 3ajaHus. OLEHOYHBIE CPEACTBA, MNPEAHA3HAYCHHbIEC Ul MPOBENCHHS ATTECTAIIMOHHOTO
MEpOIPHUATHS, XPAHATCS Ha Kadeape B TOCTATOYHOM JUIsl IPOBEACHUS OIEHOYHBIX MPOIELYp KOIMMYECTBE BapuaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJM3alud C YYETOM pa3BUTHS HAyKd, oOpa3oBaHUs, KyJIbTypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIWH W
couunaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLICHOYHBIX CPEJICTB CPeIN 00YUaIOIMXCsl YHUBEPCUTETA
HecyT 3aBellylonni kadeapoi u npenoaBaress — pa3padoTYMK OLIEHOUYHBIX CPEICTB.




a) MToroBbIM npejackazaHueM MOJIEIH SBIISETCS IPe/ICKa3aHne ClIy4aiiHoOro aepesa

b) Ilapamerpsl 1us Kaxoro aepesa (IyOrnHa, MUHUMAIEHOE YMCII0 00pas31loB B JINCTE U T.JI.) BBIOUPAIOTCS CIIy4aliHO
c) Kaxnoe nepeBo B necy nosnydaer ciry4alHbli 10 JHa0Op AaHHBIX

d) Ywmcno nepeBbeB B Jiecy BHIOMpaETCs CIy4aiiHBIM 00pa3oM

e) Ilpenckazanue Monenu - ycpeHEHHBIE MTPEICKa3aHKs AePEBbEB

3amanue 6
Kakoit atpu0yT oTBe9aeT 32 MUHUMAaJIbHOE YUCIIO0 00pa3moB B imcTe?
a) min_samples leaf
b) max_depth
c) min_samples_split
d) min_impurity decrease

3ananue 7
Kakoii aTpu0yT 0TBe4aeT 3a MUHUMAJIHHOE YKCIIO 00pa3IioB B Y3Iie I pa3AcicHus?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3aganue 8
OTMeThTE BepHBIC YTBEPIKICHHS O BIMSHUN IIAPaMETPOB PEIIAIONIETO JCPEBhs Ha IepeoOydcHHE
a) UYewm MeHblIe 3HaueHue min_samples_split, TeM MeHbIIIe TEHACHIMS K IEPEe00yYCHHIO
b) Uem menbie 3HaueHne min_samples leaf, TeM MeHbIIIe TEHACHINS K IEPE0OYICHHIO
¢) Yem MeHbIIe TITyOMHA JepeBa, TEM MEHbBIIE TEHACHIUS K TEPe00ydeHUI0
d) TI'mybuHa nepeBa HUKaK HE BIUSIET HA €ro NePeoOyICHHOCTh
e) Uem MeHbIe 3HaUeHHE apameTpa max_leaf nodes, Tem MeHbIIe TEHASHIMS K TIEpe0OyISHUIO

3aganue 9

Kakoii kmaccuukarop HeoOX0IMMO HCIIONIB30BATH IS MIPECKa3aHusl pa3Mepa 0100pEHHOT0 KpeauTa 1o 3aaHHbIM apamerpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Mosxer ObITh HcTionb3oBaH U DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeTbTe BEpPHBIC YTBEP)KACHHS O AEPEBbIX PEIICHH.
a) YeM MEHBIIIe CBOWCTBO gini, TeM OAHOPOIHEE TPUMEPHI B JIHCTE
b) cBoiicTBO gini ompenenseTcs TOIBKO IS JINCTHEB, HO HE IS y3II0B
C) CBOWCTBO samples yKka3bIBaeT Ha KOJIMIECTBO IPHUMEPOB B y3Iie
d) mapamerp gini, BO BCEX JIMCTHSIX JOKCH UMETh OJJUHAKOBBIC 3HAUCHUS

OIIK-2.3: Hcnonn3yer ocHOBHBIe | OOydaromuiics 3HAET:

METObI u TEXHOJIOTUH | - OCHOBHBIE METOBI MAIIMHHOTO O0YYEHHs, IPOIECCH M CEPBUCHI IO 00pabOTKe JAHHBIX U
HCKYCCTBEHHOTO MHTEJUICKTa AT | BBIpaOOTKE PEHICHHH B 001aCTH MPO(ECCHOHAIBHOMN NESITENIbHOCTH;
peHICHU: TUIIOBBIX 3aJ1a4 - KOMIUIEKC TEXHOJIOTHUECKHUX PEIICHUI, IMATUPYIOIINN KOTHUTHBHBIC (DYHKITUH YEJIOBEKA 1

TTO3BOJISTFOIITAIA IpU  BBIIIOJHEHUHW 3a4a4 JdOCTUIaTh PE3YJIbTAaTbl, COIIOCTaBUMBIE C
pe3yiabTaTaMu HHTeHHCKTyaHBHOﬁ JACATCIBHOCTH YCJIOBCKA,

Bamanne 11
OTMeThTE BepHBIC YTBEPXKICHUSI O CIyYaiiHOM Jiece
a) ueM OOJIBIIE IEPEBBEB B JIECY, TEM JyYIIE KAUECTBO MPEACKA3aHUA
b) BpeMs HACTPOHKHU U PabOTHI CITyYaHHOTO Jieca YBEIMYUBACTCS MPOMOPIIMOHAIBFHO KOJIIMYECTBY JCBEPEB B JIeCy.
C) CIyYaiHBIH JeC MPUMCHHUM JJIs PEIICHUS 3a/1a4 PETPEeCCUr
d) cuyvaiiHBIH TeC IPUMEHHUM JJIs PEIICHUS 3a/1a4 KiacCu(UKaAIUH

3amanune 12
OTMeTbTe BEpHBIC YTBEPIKICHUS
a) RandomizedSearchCV HaxomuT Tydmryro KOMOMHAIIMIO MTAPaMETPOB LTI JepeBa peIIeHIH
b) RandomizedSearchCV pabotaet OricTpee, uem GridSearchCV
¢) GridSearchCV Haxomur nydnryro KOMOMHALWIO NAapaMeTpoB Ul JepeBa, M3 TeX 3HAUYCHHI IapaMeTpoB, 4TO OBLIA
NepeIaHbl
d) RandomizedSearchCV naer Gonee TouHoe npenckaszanue, yuem GridSearchCV

3amanue 13
BriOepute U3 criucka 3amaun KiacCuUKaIHu:
a) pasaenuTh o hororpaduu KUBOTHBIX Ha KOIIEK U COOAK
b) mpejcka3aTh CTOMMOCTh KBAPTHPBI 10 33/IaHHBIM IIapaMeTpam




C) pa3JenuTh rPUOBI Ha ChEJOOHBIC U SITOBUTHIC
d) crpynmupoBaTh TEKCTHI IO UX IMOIMOHAILHON OKpacKe

3ananue 14
OTMeTbTe BEpPHBIE YTBEPKACHUS
a) B kauecTBe mepeMeHHBIX [UI 00YUIEHHS JepeBa MOTYT OBITh UCIIOIBb30BaHbI KAK KOJIMYECTBEHHbIE, TAK U KATETOPHAIbHBIC
NPU3HAKA
b) /JlepeBbs pereHnit MOTYT pellaTh 3a1a4y KIacCU(PHUKAINH C IPOU3BOJILHBIM YHCIOM KIIaCCOB
¢) UYem mensre 3HaueHHE min_samples leaf Tem TouHee OymyT mpencka3aHus Ha TPEHAPOBOYHOU BEIOOPKE
d) UYewm mensme 3HaueHHE min_samples_leaf Tem TouHee OyayT mpeacka3zaHHs Ha TECTOBOM BEIOOpKE

3anganue 15
Ooyuatorias Beioopka (X_text, y_test) 3To —
a) BriOopka, Mo KOTOPO¥ HACTpaUBAIOTCS ONTHMAILHBIE TApPAMETPHI AepeBa
b) BriOopka, IO KOTOPOi OLIEHUBAETCS KAYECTBO TOIYYSHHOT'O JIepeBa PeLICHHI
c) Bribopka, o KOTOPO¥ OCYIIECTBISAETCS BEIOOP HAMITYYLIEH MOJIENIN U3 MHOXKECTBA MOJIEIIEH
d) MHoecTBO IeNeBhIX 3HAYCHUH AJIs1 JAaHHOTO Habopa TaHHBIX

3aganue 16
[pu 0Oy4yeHHn HEKOTOPOH MOJEIIH Ha TPEHUPOBOYHOM BEIOOPKE M OLICHKE e€ KayecTBa Ha TECTOBOW BBIOOPKE, MOTyyeHa OobIast
pa3HULA MKy 3HAYCHUSAMH METPUK Ha TPEHUPOBOYHOM U TECTOBOM BbIOOpKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mopenp nepeoOyueHa

b) Pacnpenenenue qaHHBIX B TECTOBOM BBIOOPKE CHUIIBHO OTIMYAETCSI OT paclpe/ieIeHUs] B TPEHUPOBOYHON

¢) Monuenp Hemo0OyUueHa

d) Mogenp uneanbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npeanoXeHHbIX KOMOMHAINI HE BBI30BYT 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]]

3amanwme 18
Kaxue cTpoku mo3BoJIstOT 0TOOpATh 5 MEPBBIX CTPOK Aatadpoiima data (MHIEKCHI MMOCIeI0BATEILHOCTD yuce oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHa CTyNeH4YaTast (YHKIMS aKTHBALMU?
a) OmnpenenuTh K CheTI00HBIM WIIH HECHETOOHBIM OTHOCUTCSI TPUO?
b) Omnpenenuts K KAKOMY M3 TPEX KJIaccoB (setosa, vercicolor, verginica) OTHOCUTCS upuc?
¢) Pasgenuth TEKCThI HA HEWTpANbHbBIC, HETATUBHBIC U MOJOKUTEIbHBIC.
d) TIpenckazaTe pa3mep 3apabOTHOM MIATHI CIICIMAIKCTA 110 ONPEICICHHBIM MMapaMeTpam.
e) Pasgenuth n300paxkeHHs Ha COJEPIKAIKE U HE CONCPIKAIINE OTKPHITHIH OTOHb.

Sananue 20
Kakoe 3HaueHHE MOXET UMETH B3BEIICHHAS CyMMa BXOJIOB HEHpOHa (10 MCTIOIb30BaHUS AKTUBAITMOHHON (QYHKIINH)
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (- o0,+ )

2.2. TunoBble 3aJaHUA VISl OLEHKH HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJbTaTa

[IpoBepsieMsblii 00pa30BaTENbHBIN Pe3yIbTaT:

Kona u nammeHoBanue
HMHIMKATOPa AOCTHKEHUS OO0pa3oBaTeNbHBIH Pe3yIbTAT
KOMIICTCHIIMH

OIIK-2.3: Ucnoms3yeT ocHOBHBIE | OOydYarommiics yMmeer:

METOABI ¥ TEXHOJIOTHU - arperupoBaTh, (PUIBTPOBATH, HACTPANBAThH BECa, BRIOUPATh KJIACCH(PHUKATOPHL,
KJIacCH(UIMPOBAThH, BU3YAIH3UPOBATh TAaHHBIE, CTPOUTH JACPEBhsS PEIICHHH C




HNCKYCCTBCHHOT'O MHTCJJICKTA JJIA HCIOJIb30BAHUCM A3BIKOB BLICOKOT'O YPOBHSA UIsl pCHICHUA HAYUYHO-TCXHUYCCKUX 3a1a4 B
peUICHMS TUIIOBLIX 3a1a4 obactu HpO(l)eCCHOHaHLHOfI JACATCIbHOCTH,

3ananue 21

Otkpoiite Jupter notebook, cosmaiire daiin lab2 <ama dammmus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), noakmounte
6ubmmoTekn numpy u pandas u npouTuTe AaHHble U3 Qaiina StudentsPerformance.csv B natadpeiim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIMUUH AaTadpeiiMa sp HCIIONB3yst 0a30Bble METO/IbI BU3yalIn3aluyu OuOIMoTeku pandas.
WNmnopTupyiite O6mbmmoreky Seaborn. HMcmonp3ys wuHTepdeHC T TOATOHKH PErpPEeCCHOHHBIX MOJAEIEH K  YCIIOBHBIM
MOAMHOXECTBaM HabOpa NaHHBIX BBIBEAUTE rpadliK yCIEeBAEMOCTH 10 MAaTEMATHKE M YTEHHIO C Pa3JIeICHUEM M0 TIOITy.

3aganue 22

3arpysute Moxynu onbnroTek numpay u matplotlib, a Taxxkxe moxynm Oubmmortexu Scikit-learn, HeoOxoaIMEIE 11T pabOTHI C JPEBOM
peurenuii. 13 sklearn.datasets parpy3ute TecToBbIii HaOOp iris. M3yunrte cTpyKTypy MOIy4eHHOrO Habopa AaHHbIX. B Hadope 150
3K3eMIUIIpoB ("'CTpOK" B NMPHUBBIYHOM HaM TepMHHOJOrHM). KaxIoMy 3K3eMIUIIpY COOTBETCTBYET UEThIpE YHCIOBBIX aTpubyTa
(IMHa YalenucTUKa B CM; IIMPUHA YallleJIMCTHKA B CM; JUIMHA JIETIECTKA B CM; IIMPHHA JIENIecTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIH HAOOp MO3BOJISET PELIMTh 3a7ady KJIACCU(HUKALUKM, OTHECEHUS pacTeHus "MpHc" UCXOAS U3 LIMPHHBI
JICTIECTKOB, JITMHBI YalICIUCTAKA | T.J. K OHOMY M3 TpeX kiaccoB. Cosnmaiite nemoncTpatuBHbIi Decision Tree knaccudukarop,
UCIIONIb3Ysl OJHOMMEHHBIN Kiacc nu3 Oubimorexu sklearn m coxpanute ero B mepeMeHHyto dt. Jlis paszeneHuss MHOXKECTBa Ha
TECTOBOE W TPEHHUPOBOYHOE MCHONB3yHTe MeTox train test split. OToOpasuTe mHONTydeHHOE AEPEBO pPEUICHUH TpaduIecKy,
UCTIONB3yHTe MeTox plot_tree

Baganue 23

3arpy3uTe JaHHBIC W3 BCTpoeHHOTO Habopa load digits. JlaHHBIE TipencTaBIsIOT co00it Habop u3 1797 pyKOMMCHBIX N300paskeHMA
mudp pasmepamu 8 Ha 8. Kaxxgas kapTHHKa IpeICTaBICHA MACCHBOM M3 64 3HAYCHUHA I[BETA JJIS KKION SUCHKU M300paskeHUs.
OO0yunTe AepeBO peLIeHUH U MOIy4HTe MpecKa3aHie Ha TECTOBON BbIOOpKe. Busyanusupyiite nmpeackaszaHue, yKakKuTe TOYHOCTD
JULSL TIOJTy4EHHOTO JIepeBa.

3ananue 24.

3arpy3uTe BCTpOCHHBIN Habop boston.

Hab6op nanubix boston mpencrasisieT coboit croBapsk ¢ kirouamu data, target, feature names m DESCR. Kirouy data cooTBeTcTBYeT
MACCHB CITUCKOB:

{'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 kaxxnoii ctpouke 13 uncnoBbIx 3HaueHUH. Bama 3a1aya HallTH onricaHye Kaxa0ro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 ypoBEHb MPECTYMHOCTH Ha JyIIy HACEICHHUS.

[octpoiiTe nepeBo pemeHwid, mpeacKa3bpIBaONIee CTOMMOCTD JKWIbA 1I0 UMEIOMMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTD
JKWJTBsSI - BETUYHMHA HETIpEphIBHAs, U tepeBo kiaccudukaruu DecisionTreeClassifier nam He mogoiagT. s npeackazanus 3HAYCHUS
meneBoil pyHKINMH HYKHO perpeccroHHoe nepeBo DecisionTreeRegressor.

[lepeGepuTte Bce nepeBbs Ha JaHHBIX boston 1Mo CIeIyIONUM ITapaMeTpam:

MaKcHMalbHas TTyOuHa - oT 2 10 15 ypoBHei

MUHUMAaJIFHOE YUCIIO P00 I pa3neneHus - ot 2 go 10

MHHUMaJIBHOE YUCIIo Ipol B smcte - ot 1 1o 10

OT00pasuTe aydIue napaMeTpsl U JTydliee IepeBo.

3ananue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

W3yunte ocranbHbie aTpuOyThl Kinaccudukaropa. Cosmaiite monmens RandomForestClassifier ¢ 15 ngepeBbsiMu ¥ MakCHMaIbHOM
riryOnHOMN paBHOW 5 ypoBHAM 1 naHHBIX digits load().

OO0yuuTe MOIy4eHHYIO MoJeib. BeimonauTe npenckazanue. [locynTaiiTe TOYHOCTD (Score) s jeca.

YKaKUTEe TPU CaMbIX BaKHBIX IapamMerpa Uil JAEPEBbEB pEILICHHH B CO3JaHHOM JIECy, HCIIOJIb3Ys, Halpumep, arpuoyT
feature importances .

VK-1.3: BripabareiBaer | OOyuaroniuiicst Bjaageer:

CTpaTeTuio JercTBUI JUIA | - HaBBIKAMHU HANMCaHUs HEWPOHHBIX CceTell I pelIeHHs HayYHO-TEXHUYECKUX 3ajad B
pelieHdss NPHKIAIHBIX  3a1ad, | obiacTu cBoer MpoecCHOHATBHON AEATEIbHOCTH;

UCTIONB3YS TEXHOJIOTHH | - HaBBIKAMH OOY4YCHHS MOJEIM C HCIOJIB30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOTO MHTEIUIEKTa MHTEIJUIEKTA.

-HaBBIKAMH OLICHKH Ka4eCTBa paOOThI AITOPUTMA B 33/1a4ax KIACCU(PHUKAIUH U PETPECCHH.
OI1K-2.3: Mcmonb3yeT OCHOBHEIE
METO/TBI u TEXHOJIOTHH
HCKYCCTBEHHOTO HMHTEIUICKTA IS
pelICHUs TUIIOBBIX 33134

1. MWUcnonbsyinte ¢aitn StudentsPerformance.csv. BbiBegnte CTPOKM € AaHHbIMK 0OOYyYalOWMXCA, KOTOPble He MpoXoannm
noArotoBuTebHble Kypcbl (test_preparation_course == None), Ho Habpaan xoTa 6bl N0 ogHOMY M3 TecToB (nobomy)
6onblue 90 6annos. Umnoptupyinte bubAnoTeKy Seaborn. Ucnonbsys metog Implot() BbiBeante rpadumk ycneeaemoctm no
MaTeMaTUKe U YTEHUIO C pasfesieHMem no nosay.




2. MWcnonb3yiite dpain StudentsPerformance.csv. BbiBeguTte CTPOKM € AaHHbIMK 0OyYatoLWMXCs, HabpaBLWKUX B CyMMe 3a TpU
TecTa 6osblwe 250 6annos. Umnoptupyinte 6ubanoTeky Seaborn. MNMoKaxkmuTe Ha rpaduKe cpeaHuit 6ann Nno matemaTnke
ONA AEeBYLIEK U IOHOLWEN B 3aBUCUMOCTM OT YPOBHS 0byYeHus.

3. OnpepenuTte, K KAKOMY M3 Tpex BUAOB NPUHALNEKUT UPUC MO YETbIPEM YMCNOBLIM MAapaMeTpam: AMHA YaLeINCTUKA,
LWMPWMHA YaLeINCTUKA, O/IMHA IeNecTKa U LWMPKUHa ienecTKa. 3arpysute moayam 6ubamotek numpay n matplotlib, a Take
moaynm b6ubnmnotekn Scikit-learn, Heobxogumble ana paboTbl ¢ ApeBom pelleHuit. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris. Co3ganTe AepeBo PeweHnii co cnegyowmmmn napameTpamm: MakcumasbHan rnybuHa - 4 yposHs,
MMHUMa/IbHOE YMCNo 06beKToB B ncTe - 4. OTo6pasunTe Nosly4eHHOe AepeBo pelleHnn rpaduyeckn, UCnosb3ynTe MeTos,
plot_tree. BbinonHUTE NpefcKa3aHWe OTHOCUTE/IbHO K/1acCoB, K KOTOPbIM NMPUHAA/IENKAT AaHHbIe U3 TECTOBOW BbIBOPKM.

4. Onpegenvte, K KAKOMY U3 Tpex BUAO0B NPUHAANEKUT MUPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YaluenCTMKa,
LWIMPWHA YaLeNCTUKa, A/IMHA IeNecTKa U LWMPKUHa enecTKa. 3arpysute moayam 6ubamortek numpay n matplotlib, a Takske
moaynm 6ubnmnotekn Scikit-learn, Heobxogumble ana paboTbl ¢ ApeBom pelleHuit. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paiTe AepeBO peLIEHN CO ceayoLLMMmN NapameTpammn: MakCMmasibHOe KOIMYEeCTBO Y3108 - 3,
MWHUMANbHOE YMCNO0 OOBEKTOB AA pasfesneHuns aucta - 6. OTobpasuTe NoNyvYeHHOe AepeBO PeLleHUin rpaduyveckm,
ncnonb3ynte metog plot_tree. BoinosHMTe NpeacKkasaHMe OTHOCUTENLHO KNAcCoB, K KOTOPbIM NPUHAANENKAT AaHHbIe U3
TEeCcTOoBOM BbIOOPKMU.

5. Onpeaenute, K KaKOMy M3 Tpex BUAOB NPUHALNEKUT UPUC NO YETbIPEM YMCNOBLIM MapaMeTpam: AJIMHA YaLleanCTUKa,
LWMPUMHA YaLeNNCTUKa, A/IMHA IeNecTKa U LWMPKUHa enecTKa. 3arpysute moayam 6ubamortek numpay n matplotlib, a Takske
moaynm 6ubnmnotekn Scikit-learn, Heobxogumble ana paboTbl ¢ ApeBom pelleHunit. U3 sklearn.datasets 3arpysute
TecToBbIi Habop iris.. Co3aalite n obyumTte moaenb RandomForestClassifier ¢ 10 aepeBbamu. BoinonHUTe NpeackasaHue
OTHOCUTE/IbHO KNAacCoB, K KOTOPbIM MpUHAg/exaT AaHHble U3 TecToBOW Bbl6OpKU. MocumuTalite ToYHOCTb (score) ans
NoJly4eHHOM Moaenu.

6. 3arpysuTte mopynu 6ubnmotek numpay u matplotlib, a Takxke momynm 6ubnmnotekmn Scikit-learn, Heobxoamumble ana
paboTbl ¢ gpeBom peweHunit. U3 sklearn.datasets 3arpysute TectoBblii Habop iris. Co3pante M obyunte monesb
RandomForestClassifier c makcumanbHow rnybuHoi aepesbes - 7. BbinonHUTe nNpeackas3aHne OTHOCUTEIbHO KaccoB, K
KOTOPbIM NPUHAANENKAT AaHHbIE U3 TECTOBOM BbIOOPKM. MocumTaiTe TOYHOCTb (accuracy) Ans NoayvYeHHOW Moaenu.

7. WmnopTtupyiTe Habop paHHbIX load_digits, cogep:kawmin 1797 nsobpaxkeHnin pyKonucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOYHbIM M TECTOBLIN B Nponopumn 85/15.

Busyanusunpyitte nepsble WecTb 06EKTOB M3 TPEHNPOBOYHOrO Habopa.
MocTpoiiTe HEMPOHHYIO CETb, COCTOSALLYIO U3 TPEX C/I0EB: BXOAHOTO, CKPbITOrO U BbIXOAHOTO. BbINONHUTE NpeAcKasaHue 1
OLLEHUTE ero KayecTso.

8. WmnopTtupyiite Habop paHHbix load_digits, copepkawmin 1797 nsobpaxkeHUn pyKomnucHbix undp pasmepamu 8 Ha 8.
Pasaenute Habop Ha TPEHUPOBOYHbIM U TECTOBbIN B Nponopumn 75/25.

MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX CIOEB: BXOAHOIO, CKPbITOrO M BbIXOAHOTO. BbINONHWUTE NpeacKasaHue u
OLEHWTE ero Ka4yecTso.

9. Hanuwwute knacc Neuron, BbIMOAHAKOWMIA GYHKLUMN UCKYCCTBEHHOTO HEMpOHa, Ha BXOZ O0J/IKHbl MOAABaTbCA Beca,

CMeLLeHne, 1 3HaYeHMA BXOA0B HelpoHa. B KayecTBe GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUAY:
1
A= 11
10. Hanuwwute knacc Neuron, BbINOAHAOWMIA GYHKLMM UCKYCCTBEHHOINO HEWPOHA, Ha BXOA AO/MKHbI NOAABAaTbCA Beca,
CMeLLeHNe, M 3HaYEeHMA BXOA0B HelpoHa. B KayecTBe GyHKLMM aKTUBALLMM UCMONb3YINTE TMNepboaNYEeCcKUiA TaHFEHC:
2
than(z) = m -1
2.3. IlepeyeHb BONPOCOB JIsl NOATOTOBKH 00y4arOIIUXCs K MPOMEKYTOUYHOM aTTecTANNU
1. MUckycctBennslii unTeIsieKT. OcHOBHBIE MOHATHS M.
2. MammuHHOE 00y4YeHHE.
3. T'mybokoe oOy4cHue.
4. OOyueHHE C yUHUTEIIEM 1 O€3 YUHUTEIIS.
5. OcHOBHBIE MTOHATHUS aHANN3A JaHHBIX. [laHHBIE, MOIETH, 00pabOTKa JaHHBIX.
6. Merononorndeckre NPUHITAITEI aHAIN3EI JAHHBIX.
7. Ilenwm, aTambl, METOABI M TEXHUKH aHAIIN3a JaHHBIX.
8. @unbTpanus rpynIHUpOBKa U arperanus JaHHBIX.
9. Busyanuzanus JaHHBIX.
10. Buzyammsanus qanasix B Phyton.
11. Buzyanuzanus B Pandas.
12. Bubaunoteku Seaborn u Matplotlib
13. Pemaroriuie nepeBbsi: OCHOBHBIC MOHSITHSA.
14. 3agaya kmaccudukanum.
15. HepeBbs pemiennii. OCHOBHBIE TapaMeTpHhI IepeBa.
16. JlepeBo peieHH B 331241 PETPECCUH.
17. Merton Onmkainx cocene.




18. Konuenuus ciryuaifHOro Jieca.

19. Caiyuaiinasi BBIOOpKa TPEHUPOBOUYHBIX 00pa3IOB.
20. YcpenHeHHEe IPOTHO30B.

21. IIpobrema nepeoOydcHusI.

22. Tumsr ommboK: true negative, false positive.

23. Merpuku kagectBa moaenu: Precision, Recall, F1 score.
24. Tectuposanne ROC AUC.

25. HeiipoHHsle ceTu.

26. HckyccTBEHHBIE HEHPOHBI.

27. OyHKUUM aKTHBAaLMHU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'pagueHTHBIII cIycK.

31. JpobneHue mara npu rpaJueHTHOM CITyCKE.

32. CroxacTHuyecKuil rpaJeHTHBIH CITyCK.

33. MeToa HauCKOpEHILIEro CycKa.

34. HeiipoHHas ceTb.

35. OpgHOCHOMHAS MOJIENIb.

36. CBepTouHbIE HEHPOHHBIE CETH.

37. CBEpTOUHBI CIOH, CIOH MOABRIOOPKH, TIOTHOCBSI3HBIH CIIOH.
38. LleneBas GpyHKUHS.

39. 3apmaum pacro3HaBaHUS 00pa30B.

40. Knaccudukanus 00beKTOB.

41. Tlouck n3zo0paxeHwus Mo oOpasiy.

3. MeToguveckne MaTepuaJibl, ONpeesoiue Npoue1ypy 4 KpUTEPUU OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMI NPHU NMPOBeeHUH MIPOMEKYTOUHON aTTecTAaluu

Kpurtepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3a1aHUH

- OLCHKA «OTJMYHO» BBICTABIISCTCS OOYYaIOMIEMYCs, €CIM KOJMYECTBO NPABWIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BBICTABISAECTCS 00YUaIOMIeMyCsl, €CITH KOJIMYECTBO MPABIIIBHBIX OTBETOB HAa BOIPOCHI
— 89 — 76% ot o0miero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJBHO» BBHICTABISCTCA OOYYAIOUIEMYCs, €CIM KOJIWYECTBO NPABHIBHBIX
OTBETOB Ha TeCTOBbIe BONPOCH! —75—-60 % oT 0011ero oobEéma 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEYIOBJIETBOPHUTEIBHO» BBICTABICTCS OOY4YalOMIEMyCs, €CIM KOJMYECTBO NPABMIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHNs OLIEHOK M0 Pe3yJbTATAM BbINOJHEHUS 3aJaHU

«OTAUYHO» — CTaBUTCS 32 PabOTY, BRIMOJHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK 1 HEJIOUETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BHITOJHEHHYIO TIOJTHOCTBIO, HO TIPU HAJMYWW B HEW He Oojee oTHOU
HerpyOoii omrOKK M OHOTO HEZ0YeTa, He OoJiee TpeX Hel0UEeTOB.

«Y10BJI€TBOPUTEIBbHO» — CTABUTCS 32 PabOTy, €CIIM 00YyUYaIOIIUICS IPABUIIHLHO BBIMIOIHUIT HE MeHee 2/3
Bceil paboTHI WM JOMYCTHI He OoJiee OHOM rpy0oil OmMOKN U JBYX HEJOYETOB, HE Oosiee OJHON TpyOOol U
OJTHOM HEerpy0Ooii oImmoOKH, He O0JIee Tpex HErpyObIX OMMOOK, OJTHON HErpyOOl OMMOKHM M IBYX HEIOUYETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTABUTCS 32 padOTy, €CIIM YUCIO OMMOOK U HEIOUETOB MPEBBICUIIO HOPMY
IUTSL OLIEHKH «yJIOBJIETBOPUTEIHLHOY» WM MTPABUIIHHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThlI.

Buowl owubox:

- epybOvle OwubKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUe NPUeMO8 peuieHus 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE HOHUMAHUE YCN08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONPedeleHUl, HEPAYUOHAIbHBIL 8b1O0P X00A peuleHUs.

- He0ouemyl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurtepun opmupoBaHusi OeHOK 110 3a4eTy

«3a4TeHo» — CTYJICHT ICMOHCTPHPYET 3HAHNE OCHOBHBIX Pa3/eJIOB MPOTrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX MOHATHH W (YHIAMEHTAIBHBIX MpoOseM; MpUoOpena HeOOXOAMMbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIIPOCHI MMPAKTHYECKOTO MPUMEHEHHS MTOYYESHHBIX 3HAHUH, HE TOIYCTUIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TOCJIEAOBATEIbHO M JIOTHYHO M3JIaraeT TEOPEeTHYEeCKUH MaTepuall, JONyCKas JIHILIb



HE3HAYUTENIbHbIE HapYLICHUS MOCIeI0BAaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIICTCS B TOM Cly4yae, KOT/Ia CTYJCHT JEMOHCTPHPYET (parMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOTrPaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUH U PyHIaMEHTAIBHBIX pobiieM. Y
AK3aMEHYeMOro c1abo BhIpaKeHa CIIOCOOHOCTh K CAMOCTOSTEIFHOMY aHATTUTUYECKOMY MBIIILICHUIO, MMEIOTCS
3aTpyJIHEHUS B W3JI0)KEHWH MaTepuaia, OTCYTCTBYIOT HEOOXOIUMBbIE YMEHHUS M HaBBIKH, TOMYIIEHBI IpyObIe
OMMOKM W HE3HAHWE TEPMHUHOJOTWHU, OTKa3 OTBEUaTh HA JOIOJHUTEIbHBIC BOIPOCH], 3HAHHE KOTOPBIX
HE00X0IUMO ISl TOTYYEeHHUS MTOJIOKUTETbHON OLICHKH.
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