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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, O6eCHe‘II/IBaIOH_[I/IX JOCTUIKCHUC TUIAHUPYCMBIX  PC3YJIBLTATOB OCBOCHUA
00pa3oBaTeNbHON MTPOTPAMMBI.

DopMbI IPOMEXKYTOUHOM aTTecTaluu: 3a4€T, 7 cEMecTp

IIepeyenb kKomMneTeHU M, GOPpMHUPYEMBbIX B POLiecce OCBOCHHUS AUCUMIIMHBI

Kon MHAWKATOpa TOCTUKCHUA

Kon n HanmeHoBaHe KOMITETCHITUHA
KOMIICTCHIITNH

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

YK-1: CiocoGeH ocyniecTBIsATh KpUTHUECKUN aHAJIN3 POOJIEMHBIX CUTYaIlMi Ha OCHOBE
CHCTEMHOTO I10JIX0/1a, BEIpadaThIBaTh CTPATEr IO ICHCTBUM

OIIK-10: CriocobeH ¢popMyIHpOBaTh U PeNIaTh HAYYHO-TEXHUIECKHE 331a9H B 00JIaCTH CBOCH
podeCcCHOHANBHOMN ESITeTbHOCTH

OIIK-10.2: Vcmonms3yer
OCHOBHBIE METOJIbI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA JUIsl
pEILICHNUs THIIOBBIX 3a/a4

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

HUHTCIJICKTa

-METPUKN OLLEHKUN Ka4eCTBa Mop,eneﬁ M anropuTtmos;

Kon 1 HanMeHoBaHUE HHIUKATOPA OrneHoYHbIE
Pe3ynbraTel 00y4eHNs IO TUCIUTIIIHE
JIOCTHIKEHUS] KOMIIETCHIINN MaTepHaIIbI
YK-1.3: BripabatbiBaeT crpareruto | OOyuaromuiics 3HaeT:
ACUCTBUH T PCIICHUA MPUKJIANHBIX 321189, | - knaccuukaumio 3agay, peliaemMbix METOAAMM UCKYCCTBEHHOMO | Bompocs! (Nel -
HCHONb3ysl TEXHOJOTMU HCKYCCTBEHHOIO | pprtensnekta; Nel0)

OOyuaronuiicst ymeert:

BbI6GPaTb NOAXOAALLYIHO METPUKY ANA OLEHKM KayecTBa MOLENN U
anroputma.

Bamanns 7-10

OO0yyaronuiics BJajgeeT:

HaBblKaMW OLEHKM KayectBa paboTbl anroputmMa B 3ajayax
KnaccuduKaLummn u perpeccumn.

3amanuns 7-10

OIIK-10.2: Mcnonb3yeT OCHOBHBIE METO[IbI
W TEXHOJIOTMH MUCKYCCTBCHHOTO MHTEIUICKTA
JUTSL PEIIICHUS THITOBBIX 33724

OO0yyUaIoUIHiics 3HAET:

- OCHOBHBIE METOJIbl MAIIMHHOTO OOYYCHUs, MPOIECCH U
CepBHUCHI IO 00pabOTKE JAaHHBIX U BHIPAOOTKE pelICHUN B
obGuiacTu npogecCHOHATIBLHOM e TeIbHOCTH;

- KOMIUIEKC TEXHOJIOTHYECKHUX PEIICHUH, WMUTHPYIOIIHHA
KOTHUTHBHBIC (D)YHKIIMH YEIOBEKAa W TO3BOJIAIONIHI TpH
BBITTOJTHEHHUH 33734 TOCTUTATh Pe3yJIbTAaThI, COMOCTABHMEIC
C  pe3ynbTaTaMH  HWHTEUICKTYaTbHOH  JeSTEIHHOCTH
4EJI0BEKa;

Bompocer  (Nell -

Ne20)

OO0yuaronuiicst ymeer:

- arpermpomath, (WIBTPOBAaTh, HACTPaWBaTh Beca,
BbIOUpATh KJ1acCH(UKATOPBI, KJIacCU(UIPOBATH,
BU3YaJIU3UPOBATh JIaHHBIE, CTPOUTH AEPEBbsl PELICHUH C
UCIIOJIb30BAaHUEM S3BIKOB BBICOKOI'O YPOBHS JJIS PELICHUS
HAY4YHO-TEXHUYECKHX 3aJau B 00JIaCTH NPO(ECCHOHANBHOM
JIeSITCIBHOCTY; HAaBBbIKAMU HAIMCAHMS HEHUPOHHBIX CETEU
JUIS peIIeHUs] HayYHO-TEeXHUYECKHX 3a/1a4 B 00J1acTH cBOEi
poQeCCHOHANBHON NesTeTHOCTH;

- HaBBIKAMH OOY4YCHHWS MOJCTH C HCIIONb30BaHUEM
MHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIEKTA.

3amanns
Ne25)

N2l -

OO0yuaronuiicst BJajgeeT:

3amaaus (Ne 1- Nel0)




- HaBbIKAMU HAIlMCAHMs HEHPOHHBIX CCTEH Il PELICHUS
Hay4YHO-TEXHMYECKHX  3a7ad B  o0nacTd  CBOei
npodecCUOHANbHON NesITeNbHOCTH;

- HaBblIKaMU OOyuYeHHMs MOJEIH C HCIOJIb30BaHUEM
UHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJLICKTA.

[IpomesxyTounas arrectanus (3K3aMeH) MPOBOAMUTCS B OAHOM U3 clenyromux hopM:
1) oTBeT HaA OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUM;
2) BeimonHenue 3ananuil B OMOC yHuBepcurera.

[TpomexxyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMHMX HOpM:
1) cobecenoBanue;
2) BeinonHenue 3aganuii B OMMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHBIE 32IaHUS UJIM HHbIe MATEPHAJIBI VISl OLEHKU 3HAHU I, YMEHUI, HABBIKOB
U (MJIM) ONBITA 1eATETbHOCTH, XapPAKTEePU3YIOIIUX YPOBEHb C)OPMHUPOBAHHOCTH KOMIIETEH Uil

2.1. Tunossblie BONpoCHI (TeCTOBBIE 32 aHNUsI) 1JIs1 OLEHKH 3HAHHEBOr0 00pa30BaTeJIbHOI0 pPe3yIbTaTa

[TpoBepsiembIil 00pa30oBaTEIBHBIN PE3yJIbTAT:

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHHA KOMIICTCHIIMHN

OO0pazoBarenbHbli pe3ysbTaT

VK-1.3: BripabateiBaeT ctpateruto | OOyJaromuics 3HaeT:

JIEHCTBHI TS PENICHHUs | - KnaccuduKaLumio 3aau, pellaemblX MeTOAAMMU UCKYCCTBEHHOTO MHTENIEKT;
NPUKIaJHBIX 337134, HCIOJNB3YS | -METPUKM OLLEHKM KauecTsa Mo/eneii 1 anropuTmos;

TEXHOJIOTHHU HCKYCCTBEHHOTO

HWHTEJICKTA

3aganue 1

MammHHOe 00y4YeHue —

a) CHeUUaJM3MPOBaHHOE IPOrpaMMHOE pelieHue (MM Habop pelIeHHH), KOTOpoe BKIOYaeT B ce0si Bce MHCTPYMEHTHI JUIst
M3BJICYEHHS 3aKOHOMEPHOCTE! U3 CHIPBIX JIaHHBIX
b) oarta rpynmupoBka 00bekToB (HabmroneHuii, COOBITHI) Ha OCHOBEJAHHBIX, OMICHIBAIOIIUX CBOMCTBA OOBEKTOB
¢) Ha0Op JaHHBIX, Ka)KAas 3aIMCh KOTOPOTO MPEACTaBIIeT CO00H yUeOHbII mpuMep, conep Kaluii 3aJaHHBII BXOTHOX HaOop
JIAaHHBIX, U COOTBETCTBYIOIINNA €My NPaBUJIbHBIN BBIXOJHOMN pe3yiabTaT
d) moxmpa3mencHHE MCKYCCTBEHHOTO MHTEIUICKTa M3YYAOLIH METOIBI MMOCTPOSHHS alTOPUTMOB, CIIOCOOHBIX 00ydaThcs Ha
JTAaHHBIX
3amanue 2
Cpenu npeuiosKeHHBIX 33/1a4 MAIIHHHOTO 00YYeHHs YKQXKUTE 33/1a41 PErpeccuu
a) [Ilouck HeraTMBHBIX OT3BIBOB Ha (pHIJIBM Ha CaliTe KHHOKOMIIAHUH
b) Aunroput™ QUIBTpaLUU ciaMa
c) Ilpeackazanue cpoka OKyNmaeMOCTH ITPOEKTa
d) IIpeackazaHue pIHOYHOW CTOMMOCTH KBapTHPBI
e) Ilonck MOIIEHHNUECKUX TPaH3aKITHiA
3aganue 3
K 6ubnmoTexam ananm3a naHHbIX B Python otHOCsTCS ...
a) Tkinter
b) Pandas
c¢) NumPy
d) Matplotlib
3amanue 4

Kakwue u3 nepeunciieHHBIX KOMaH]l BepHYT AaHHbIe 111 Poccnn u 3umbabse?

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"]

! TIpuBomsTcss THMOBBIE BONPOCH W 3ajaHus. OLEHOYHBIE CPEACTBA, MNPEAHA3HAYCHHbIEC Ul MPOBENCHHS ATTECTAIIMOHHOTO
MEpOIPHUATHS, XPAHATCS Ha Kadeape B TOCTATOYHOM JUIsi IPOBEACHHS OLEHOYHBIX MPOIELYp KOIMMYECTBE BapuaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJlM3allMd C YYEeTOM pa3BUTUS HAyKH, oOpa3oBaHUs, KyJbTypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIUWH WU
couunaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLICHOYHBIX CPEJICTB CPeIN 00YUaIOIMXCsl YHUBEPCUTETA
HecyT 3aBellylonni kadeapoi u npenojaBaress — pa3padoTYMK OLIEHOYHBIX CPEICTB.




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

3amanue 5
OTMeThTe BEpHBIE YTBEPKAECHUs 00 alroputMe cirydaiiHoro jieca - Random Forest
a) HToroBbIM npejckazaHueM MOJIENH SBIISIETCS IPe/ICKa3aHne Ciy4aiiHoro aepesa
b) Ilapamerps! A Kaxaoro nepepa (TIyOnHa, MUHIMAJIHHOE YUCIIO 00pa3IoB B JINCTE U T.J.) BEIOMPAIOTCS CITydaitHO
¢) Kaxnoe nepeBo B niecy moydaeT ciaydaifHBIA TOJHA00D TaHHBIX
d) Uwmcno mepeBbeB B Jecy BEIOHpAETCs CIydaHBIM 00pa3oM
e) Ilpeackazanme Moneny - ycpeXHEHHBIE TPEACKA3aHIS AEPEBBEB

3ananue 6
Kakoit aTpubyT 0TBeYaeT 32 MUHHMAIBHOE YHCIIO 00pa3ioB B aucTe?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3aganue 7
Kakoii arpuOyT 0TBEe4aeT 32 MUHIMAJILHOE YHCIIO 00pa3LioB B y3JI€ IS pa3/iesieHus?
a) min_samples leaf
b) max_depth
¢) min_samples_split
d) min_impurity decrease

3ananue 8
OTMeThTe BepHBIE YTBEP)KICHHS O BIMSHUN ITapaMETPOB PEIIAIONIETo JePEBhs HAa Iepeo0yUcHre
a) UYewm MeHbIne 3HaueHHE min_samples_split, TeM MeHbIIIE TEHACHINS K TepeoOydeHUI0
b) Uewm meHsbIe 3HaueHHE min_samples_leaf, Tem MeHbIIIE TEHACHINS K Tepe0OydIeHUIO
¢) Uem MeHblIe TTyOMHA AepeBa, TEM MEHBIIIE TEHICHIUS K Iepeo0ydeHHI0
d) I'myOuna nepeBa HMKak He BIHSET HA €T0 NEPeOOyUCHHOCTD
e) Uem MeHblIe 3HaueHHe napamerpa max leaf nodes, TeM MeHbIIEe TEHACHIMS K IEPEOOYIEHHIO

3aganue 9

Kaxoii knaccupukarop He0OX0IMMO HCITOJIB30BATh IS MPeICcKa3aHus pa3Mepa 0J00pEHHOT0 KpeauTa Mo 3a/JaHHbIM TTapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxert OpITh HicTIONB30BaH U DecisionTreeClassifier, m DecisionTreeRegressor

3amanue 10
OTMeThTE BepHBIC YTBEPKICHHS O ICPEBhAX PCIICHHA.
a) uYeM MEHBIIIC CBOWCTBO gini, TeM OJHOPOIHEE MPUMEPHI B TUCTE
b) cBoiicTBO gini ompeaenseTcs TOIbKO IS JIUCTHEB, HO HE IS y3JIOB
C) CBOKMCTBO samples yka3piBaeT Ha KOJIMYECTBO IPUMEPOB B y3JI€
d) mapamerp gini, BO BCEX JIMCTHSIX JIOKCH UMETh OJJHHAKOBBIC 3HAUCHUS

OIIK-10.2: Mcmonp3yer ocHOBHBIE | OOydJaromuiics 3HAET:

MCTOZbI u TEXHOJIOTUH | - OCHOBHBIC METO/IBI MAIIMHHOTO O0YYEHHs, MPOIECCHl M CEPBUCHI IO 00pabOTKE JaHHBIX H
HCKYCCTBEHHOI'O MHTEJUIEKTa AN | BeIpaOOTKE pPEHIeHHil B 0071acTH MPO(ECCHOHANBHON JeITeIbHOCTH;
pCIICHMs TUIIOBBIX 3a/1a4 - KOMIUICKC TeXHOJOTHYCCKUX PEIICHHUH, IMUTHPYFOIIUI KOTHUTHBHBIC ()YHKIIUU YEJIOBEKA U

IIOSBOJI}HOLU,I/II‘/JI Ipyu BBINOJHCHUM 3ada4 JOCTUT'aTb PE3YJbTaTbl, COMNOCTABUMBIC C
pe3yjibTaTaMnu MH'I'CJIJICK'I‘yaJIbHOPI JACATCIbHOCTHU YCJIIOBCKA,

3ananue 11
OTMeTbTe BEpPHBIE YTBEPKACHUS O CIIy4aliHOM Jiece
a) d9eM OoJbIlIe IEPEBLEB B JIECY, TEM JIyHIle KAUEeCTBO MTPEACKA3AHMA
b) Bpems HacTpoWKHM 1 pabOTHI CIIy4aHHOTO JIECa YBEIMUUBAETCS MIPOTIOPIIMOHAIBEHO KOJIMUYECTBY EBEPEB B JIECY.
C) CIy4YaiHBIH JIeC IPUMEHHUM AJIS pEIICHUS 3a/1a4 PETPEeCCHH
d) cimy4aifHBIH JTec IPUMEHUM AJIS peIIeHHUs 3a/1a4 KIacCH()UKAIUN

3amanne 12
OTMeThTe BepHBIE YTBEPIKICHHS
a) RandomizedSearchCV HaxomuT aydiryr0 KOMOMHAIMIO TAPAMETPOB JUIS JepeBa PEIICHHIH
b) RandomizedSearchCV pabotaet ObicTpee, uem GridSearchCV
¢) GridSearchCV HaxoauT Jydllyr0 KOMOWHAIMIO NapaMeTpoB s JAepeBa, W3 TeX 3HAYeHUI NapaMeTpoB, YTO ObUIM
nepeaansl
d) RandomizedSearchCV naer 6osiee Tounoe npezackazanue, yeM GridSearchCV




3aganue 13
BriGepure U3 cncka 3a1auu KilacCU(pUKaLIK:
a) pasnenuts 1o Gororpadun KUBOTHBIX HAa KOLIEK U cobaK
b) mpenckazaTh CTOMMOCTH KBAPTHUPHI 10 33/IaHHBIM TIapaMeTpam
C) pa3lenuTh TpUObI HA CheJOOHBIE U SIOBUTHIC
d) crpynmupoBaTh TEKCTHI IO MX IMOIIOHAIFHON OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kadecTBe nepeMeHHBIX Il O0YUCHUS IepeBa MOTYT OBITh UCIIONB30BAHbI KAK KOJINYECTBEHHbIE, TaK M KaTErOpHajbHbIC
NpU3HAKA
b) /[lepeBbs pelieHHi MOTYT pelarh 3a/1a4y KJIacCU(pUKaIIK C MPOU3BOJILHBIM YHCIIOM KJIaCCOB
c) Yewm menblIe 3HaYeHne min_samples_leaf Tem TouHee OyayT npenckasaHusi Ha TPEHUPOBOYHOM BBIOOPKE
d) Yewm menbure 3HayeHne min_samples_leaf Tem TouHee OyayT npenckasaHusi Ha TECTOBOM BBIOOpKe

3ananue 15
Ob6yuatomias BeiOopka (X_text, y_test) aTo —
a) BpiOopka, 0 KOTOPOH HACTPAMBAKOTCS ONTUMAIBHBIC ITApaMETPHI IepeBa
b) BriOopka, 10 KOTOPOI OLIEHMBAESTCS KAYECTBO MOJIYYSHHOT'O JiepeBa PeIICHHUH
c) BriOopka, o KOTOPOH OCYLIECTBIIACTCS BEIOOP HAMIYUIISH MOJIEIH M3 MHOKECTBA MOJIeIIeH
d) MHOXeCTBO LeNeBbIX 3HAYCHUI TS TaHHOTO Habopa JaHHBIX

3aganue 16
[Ipu 06y4eHnn HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE U OIICHKE € KauecTBa Ha TECTOBOW BHIOOpKE, OITy4eHa OOJIbIIast
pa3HHILa MEXAY 3HAUCHISIMA METPUK Ha TPEHHUPOBOYHOM U TEeCTOBOH BEIOOpKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogens mepeoOydeHa

b) Pacnpenenenue TaHHBIX B TECTOBOI BEIOOPKE CHIIBHO OTIMYACTCS OT PACHpPEAETICHNS B TPEHUPOBOYHOM

¢) Monuenb HemO00OyUeHa

d) Mogenb uneanbHO HaCTPOEHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 Ha 20. Kakue u3 npeyioxkeHHbIX KOMOMHANWt He BHI30OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanue 18
Kakwe cTpoku mo3BOJISIOT 0TOOpATh S5 IepBHIX CTPOK naTadpaiima data (HHIEKCH MOCIeA0BaTEILHOCTE Yrcen oT 0 ¢ 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 NCIIOIB30BaHa CTyNeHYaTas (GYHKIMS aKTHBALMN?
a) OrmpenenuTs K CheTOOHBIM WIIH HECHETOOHBIM OTHOCHUTCS TPHUO?
b) Omnpenenuts kK KaKOMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HpHUC?
c) Pa3gennuTh TEKCTHI Ha HEWTpaANbHBIE, HETATUBHBIE U MTOJIOXKHUTEIbHBIE.
d) TIlpenckazaTp pasMep 3apaO0THOH MJIATHI CIICIMAINCTA 110 ONPEIEICHHBIM ITapaMeTpaM.
e) Pasgenuth n300pakeHHs Ha COJEPIKAIME U HE COJEPHKAIINE OTKPBITHIA OTOHb.

Bamanne 20
Kakoe 3HaueHNE MOXET UMETh B3BELICHHAs! CyMMa BXOJI0B HEHpOHa (10 MCIIOIb30BaHMUS aKTUBAIIMOHHON (QYHKIINH)

a) [-1,1]

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

2.2. Tunosble 3a1aHUA 1JIs1 OEHKH HABBIKOBOI'0 00Pa30BaTeJILHOIO pe3yJibTaTa

[TpoBepsiembIil 00pa3oBaTEIBHBIN PE3yJIbTaT:




Kox n HanmeHoBaHMe
HH/IUKATOpa TOCTHKCHUS OO0pa3oBaTeNbHBIH PE3yIbTAT
KOMIICTCHIIMU
OIIK-10.2: Vcrionp3yer OOyuaronuiicst ymeer:
OCHOBHBIE METOJBI M TEXHOJNIOTHH | - arperupoBarh, (puiibTpoBaTh, HACTPAUBATH BECa, BBIOMPATH KIIACCU(PHUKATOPBI,
UCKYCCTBEHHOI'O MHTEIJIEKTA JJI | KiIacCH()UIIUPOBATh, BU3yaIM3UPOBATh JaHHBIC, CTPOUTD ACPCBhS PEIICHHUIMA C
pelIeHUs TUTIOBBIX 33734 UCIIOJIb30BAHUEM SI3BIKOB BEICOKOTO YPOBHSI JUTS PEIICHUS] HAYYHO-TEXHUYCCKUX 3a]1a4 B
o0nacT npoheCCHOHAIBHOMN ICATSILHOCTH,

3ananue 21

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

[MonyunTe pacnpenesieHrne YUCIOBBIX BEJIMUUH AaTadperiMa sp HCHIONIB3Yst Oa30Bble METO/IbI BU3yanu3aun Oudimoreku pandas.
WNmnopTupyiite Ombmmoreky Seaborn. Mcmonp3ys wuHTepdeHc T TOATOHKH pPErPEeCCHOHHBIX MOJAEIEH K YCIIOBHBIM
MOAMHOXECTBaM Ha0Opa NaHHBIX BBIBEAUTE rpadiiK yCIEBAEMOCTH 110 MAaTEMATHKE M YTCHHIO C Pa3JICICHUEM M0 TIOITy.

3amanune 22

3arpysute Moxynu 6nbnroTek numpay u matplotlib, a Taxxkxe moxynm Oubmmortexu Scikit-learn, HeoOxoaIMBIE 11T pabOTHI C JPEBOM
pemenwmii. U3 sklearn.datasets parpysure TecToBbIif Habop iris. M3yunTe CTpyKTypy moiydeHHOTO Habopa maHHbIX. B Habope 150
3K3eMIUIIpoB ("'CTpOK" B NMPHUBBIYHOM HaM TepMHHOJOrHM). Kax1oMy 3K3eMIUIIpY COOTBETCTBYET UEThIpE YHCIOBBIX aTpubyTa
(JUIMHa YalenTUCcTHKA B CM; IIMPUHA YallleJIMCTHKA B CM; JUIMHA JIETIECTKA B CM; IIMPHHA JIeNIecTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. naHHBIH HAOOp MO3BOJSET PEUIMTh 337ady KJIACCU(HUKALUKM, OTHECEHUS pacTeHus "MpHc" UCXOAS U3 LIMPHHBI
JICTIECTKOB, JJIMHBI YalICIUCTAKA U T.J. K OJHOMY M3 Tpex kiaccoB. Cosmaiite nemoncTpatuBHbIi Decision Tree kimaccudukarop,
UCIIONIb3Ysl OJHOMMEHHBIN Kiacc n3 Oubimorexu sklearn m coxpanute ero B mepeMeHHyro dt. Jlis paszeneHuss MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE MCHONB3yHTe MeTox train test split. OtoOpasuTe mNoNydYeHHOE AEPEBO pPEUICHUI rpaduyecky,
UCTIONB3yHTEe MeTox plot_tree

3aganue 23

3arpy3uTe JaHHBIC U3 BCTpoeHHOTO Habopa load digits. JlaHHBIE TipencTaBIIOT co00it Habop u3 1797 pyKOMMCHBIX N300paskeHMA
mudp pasmepamu 8 Ha 8. Kaxmas kapTHHKa IpEICTaBICHA MACCHBOM M3 64 3HAYCHUHA I[BETA JJIS KKIOH SUCHKU M300paskeHUs.
OOyunTe 1epeBoO peuieHnil U MOIy4nTe MpecKa3aHue Ha TECTOBON BeIOOpKE. Busyannsupyiite npenckazaHue, yKaXXuTe TOUHOCTb
JUISL TIOJTydEHHOT'O JIepeBa.

3ananue 24.

3arpy3ute BCTpOCHHBIN Habop boston.

Ha6op manHBIX boston mpeacTaBisieT coboi ciioBaphb ¢ kimodamu data, target, feature names u DESCR. Knrouy data cootBeTcTByeT
MACCHB CITICKOB:

{'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. Bamia 3a1aya HallTH onricaHue Kaxa0ro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 ypoBEeHb MPECTYMHOCTH Ha IyIIy HACEICHHUS.

IoctpoiiTe nepeBo pelreHMiA, mpeacKa3bIBAIONIEe CTOMMOCTD JKIIbS 10 UMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTD
JKWJTBsSI - BETUYIMHA HETIPEphIBHAs, U iepeBo kinaccudukarnuu DecisionTreeClassifier Ham He mogoagT. s npeackazanus 3HAYCHUS
meneBoil pyHKINH HYKHO perpeccruoHHoe nepeBo DecisionTreeRegressor.

[lepeGepuTe Bce nepeBbs Ha JaHHBIX boston 1Mo CIeIyIONUM apaMeTpam:

MaKcHMalbHas TITyOuHa - oT 2 10 15 ypoBHei

MUHUMAaJIFHOE YUCIIO TIPo0 I pa3neneHus - ot 2 go 10

MUHUMAaJIBHOE YUCIIo Mpod B jmcte - oT 1 1o 10

OTo0pasuTe aydIIue napaMeTpsl U JTydliee IepeBo.

3ananue 25.

3arpy3uTe BCTpOEHHBIH Habop boston.

W3yuute ocranbHbie aTpuOyThl Kiaccudukaropa. Cosmaiite monens RandomForestClassifier ¢ 15 ngepeBbsiMu ¥ MakCHMaIbHOM
riryOnHOMN paBHOW 5 ypoBHAM s naHHBIX digits load().

OO0yuuTe MoMy4eHHYI0 MoJeib. BeimonHuTe npenckazanue. [locynTaiiTe TOYHOCTD (Score) s jeca.

YKaKUTEe TPU CaMbIX BaKHBIX IapamMeTpa Uil JAEPEBbEB pEILICHHH B CO3JaHHOM JIECy, HCIIOJIb3Ys, Harpumep, aTrpuoyT
feature importances .

VK-1.3: BripabareiBaer | OOyuaroniuiicst Bjaageer:

CTpaTeTUIo JeHCcTBUI JUIA | - HaBBIKAMHU HAIMCaHUs HEHPOHHBIX ceTell I pellIeHHs HayYHO-TEXHUUECKUX 3ajad B
pelieHdss NPHKIAIHBIX  3a71ad, | o6iacTu cBoel NMpoecCHOHaNbHON AesSTeIbHOCTH;

UCTIONB3YS TEXHOJIOTHH | - HaBBIKAMH OOY4YCHHS MOJENM C HCIOJIB30BAHHEM MHCTPYMEHTOB HCKYCCTBEHHOTO
HCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKAMH OLIEHKH Ka4eCTBa paOOThl AITOPUTMA B 33/1a4ax KIACCU(PHUKAIUH U PETPECCHH.
OIIK-10.2: Hcmonb3yer
OCHOBHbBIE METOJIbI U TEXHOJIOTUH
HCKYCCTBEHHOTO WHTEJUICKTA JUIS
peIICHUs TUIIOBBIX 33134




10.

Ucnonb3yiTe ¢daiin StudentsPerformance.csv. BbiBeante CTPOKM C AaHHbIMU OOYYaIOLWMXCA, KOTOpPbIE HE MPOXOoANU
noArotoBuTebHble Kypcbl (test_preparation_course == None), Ho Habpaan xoTa 6bl N0 ogHOMY M3 TecToB (n0bomy)
60nblue 90 6annoB. UmnopTupyinte BubanoTeky Seaborn. Mcnonbsys metoa Implot() BbiBeante rpadmk ycnesaemoct no
MaTeMaTUKe U YTEHUIO C pasfesieHMem no nosay.
Ucnonb3syite ¢ain StudentsPerformance.csv. BoiBeanTe CTPOKM € AaHHbIMM 0byyatowmxcs, HabpaBLWKMX B CYMMe 3a TPU
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoTteky Seaborn. Mokaxkute Ha rpaduke cpeaHnin 6ann No matemaTuke
ONA AeBYLIEK U IOHOLWEN B 3aBUCUMOCTM OT YPOBHS 0byYeHus.
OnpeaenunTe, K KAKOMY M3 TPEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YUCIOBLIM NMapameTpam: AJMHA YaLenncTuKa,
LIMPUHA YaLLeNNCTUKA, A/IMHA IenecTKa U WMPUHA ienecTka. 3arpysuTte moayam bubnamotek numpay 1 matplotlib, a Takxke
moaynn bubnuotekm Scikit-learn, Heobxogumble ana paboTbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PELUEHUIN CO CAeAyoWMMMN NapaMeTpammn: MakCUManbHan rnybuHa - 4 ypoBHs,
MWHMMaNbHOE YMcao 06beKTOB B incTe - 4. OTobpa3unTe Noy4eHHOE AePeBO peLleHnii rpadnyeckn, UCNoNb3ynTe MeTos,
plot_tree. BoinonHUTe NpeAcKkasaHWe OTHOCUTENBHO KAAcCOB, K KOTOPbIM NPUHAA/ eXaT AaHHble U3 TECTOBOM BbIGOPKMU.
OnpeaenunTe, K KAKOMY U3 TPEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM MapameTpam: AJMHA YalenncTuka,
LWMPUHA YaLleNMCTUKA, AJIMHA IenecTKa U LWMPKUHA nenecTka. 3arpysuTte moayim 6ubamotek numpay n matplotlib, a Tak:ke
moaynn bubnuotekm Scikit-learn, Heobxogumble ana paboTbl ¢ apeBom peweHuit. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3ganTe AepeBo peLeHnii co cneayoWwmmm napaMmeTpamm: MakCMMasibHOe KOMYEeCTBO Y3/108B - 3,
MWHUMANbHOE YMCN0 OOBEKTOB Aa pasfeneHuns nucta - 6. OTobpasuTe NoAyvyeHHOe AepeBO pPelleHUin rpaduyeckm,
ncnonbsyite metog, plot_tree. BoinonHWUTe NpeacKasaHWe OTHOCUTENbHO KNACCOB, K KOTOPbIM MPUHAANEKaT AaHHbIe U3
TECTOBOM BbIGOPKU.
OnpeaenunTe, K KAKOMY U3 TPeEX BUAOB MPUHALNENKUT MPUC NO YETbIPEM YMCAOBLIM MapameTpam: AJMHA YaLenncTuKa,
LWMPWHA YalleNnCTUKa, A/MHa NenecTKa U LWUMPKUHA ienecTka. 3arpysuTe mogynm bubnvotek numpay v matplotlib, a Takxe
mopynm bubnmotekun Scikit-learn, Heobxogumble ana pabotbl ¢ ApeBom pelweHuit. U3 sklearn.datasets 3arpysute
TecToBbI Habop iris.. Co3aalite n obyumte mogenb RandomForestClassifier ¢ 10 nepesbamu. BoinonHuTe NpeackasaHue
OTHOCUTE/NIbHO K/AacCOB, K KOTOPbIM MpUHAagNexaT fgaHHble U3 TecToBOWM Bbl6OpPKW. MocuuTaliTe ToYHOCTb (score) ans
noJsly4eHHOW Moaenu.
3arpysute mogynu 6ubnmotek numpay n matplotlib, a Takxke mogynu 6mbnmotekn Scikit-learn, Heobxogumbie ans
pabotbl c apesBom pelweHuin. U3 sklearn.datasets 3arpysuTe TectoBblii Habop iris. Co3gaiiTe n 0byunte moaenb
RandomForestClassifier c makcumanbHow rnybuHoi aepesbes - 7. BbinonHUTe nNpeackas3aHne OTHOCUTENIbHO KaccoB, K
KOTOPbIM MPUHAANENKAT AaHHbIe U3 TeCTOBOM BbIBOPKU. MocynTaiiTe TOYHOCTb (accuracy) Ans NoAy4yeHHOW Moaenu.
NUmnopTtupyiite Habop paHHbix load_digits, copepkawmin 1797 nsobpaxkeHUn pyKonucHbix undp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopummn 85/15.
Busyanusunpyiite nepsble WecTb 06EKTOB U3 TPEHUPOBOYHOrO Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX CIOEB: BXOAHOIO, CKPbITOrO W BbIXOAHOTO. BbINONHWUTE NpeacKasaHue u
OLEHUTE ero KayecTso.
MmnopTtupyiite Habop paHHbIX load_digits, copepkawmin 1797 nsobpaxkeHnin pyKonucHbix undp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBbIN B Nponopummn 75/25.
MocTpoitTe HEMPOHHYIO CETb, COCTOALLYHO U3 TPEX CI0EB: BXOLHOIO, CKPbITOrO U BbIXOAHOTO. BbINONHUTE NpescKasaHue U
OLEeHUTE ero KayecTso.
Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM UCKYCCTBEHHOTO HEWPOHA, Ha BXOA AO0/KHblI NOLABaTbCA Beca,
CMeLLeHue, 1 3HaYeHMA BXOAO0B HeMpPOHaA. B KavecTBe GyHKLMM aKTUBALMM UCMONB3YTE CUTMONAY:

1

1+e™™
Hanuwwute Knacc Neuron, BbiNOMHALWMIN GYHKUMM MCKYCCTBEHHOrO HEWpPOHa, Ha BXOJA, AO/IKHbI NoJasaTbCA Beca,

CMeLLLEeHMNE, M 3HAYEHMA BXOA0B HEMPOHa. B KauecTBe PpyHKLUMM aKTUBALUKN UCNONb3YNTE rTMNepboIMYeckmii TaHreHc:
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2.3. [lepeyeHb BONMPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCH K MPOMEXKYTOYHOM aTTecTalluu

HckyccTBennsiid naTeImeKT. OCHOBHBIC MOHATHS M.
MamwuHHOE 00yUYeHHeE.

I'my6okoe obydenue.

OO0ydueHue ¢ yauTeneM u 06e3 yauTens.

OCHOBHbBIC IOHATHSI aHAJIN3a JaHHBIX. JlaHHBIE, MOJIENb, 00pa0OTKa TaHHBIX.
MeTom0I0rn4eCKre MPUHITUITEI aHATU3bI JJAHHBIX.
Ienu, 3Tamnel, METOBI M TCXHUKY aHAJIM3a JaHHBIX.
OunbTpalys rpynmupoOBKa U arperarysi JaHHbIX.
Busyanuzanus JaHHbBIX.

Buzyanmzamus nanaeix B Phyton.

Buzyanmzamus B Pandas.

Bubmmorexn Seaborn n Matplotlib

Permraroriie nepeBbsi: OCHOBHBIC IOHSTHSL.




14. 3agava knaccudukanuy.

15. JlepeBbd peuienuit. OCHOBHBIE apaMeTphl AepeBa.
16. JlepeBo pelieHHi B 3a1a4l PErPECCUH.

17. Meron Onmxalmmx cocenen.

18. KoHmennus cirydaifHOTO Jieca.

19. Cumydaiinast BEIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpenHeHue MpOrHO30B.

21. Ilpobxema mepeoOydeHUS.

22. Tumsr ommboK: true negative, false positive.

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

25. HeiipoHnsie ceTu.

26. HckyccTBEHHBIE HEMPOHHBI.

27. DyHKIMM aKTUBAIlMK HEHPOHA.

28. IlepuentpoH.

29. OOyueHwme HeWpoHa.

30. I'paaveHTHBIH CITyCK.

31. JpobneHue mara npu rpaJUeHTHOM CITyCKe.

32. CroxacTU4eCKHIl rpalu€HTHBIN CITYCK.

33. MeToa HauCKOpeHIero cnycka.

34. HeiipoHHas ceTb.

35. OpnHocrnoliHast MOJETIb.

36. CBepTo4HbIC HEHPOHHBIEC CETH.

37. CBEpTOYHBII €O, CII0H MOABBIOOPKH, IIOTHOCBSI3HBI CIIOH.
38. IleneBas pyHKIHA.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Knaccudukanus 00beKTOB.

41. INowuck u3obpaxeHus Mo oOpasiry.

3. Meroau4eckue MaTepHaJibl, ONpeae/soIue Npoueaypy 1 KpUTepuu Ol eHUBaHUSA
c(hopMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHUH IIPOMEKYTOYHOM aTTeCTALMU

Kpurtepun ¢popmMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a/1aHUM

- OLCHKA <«OTJHUYHO» BBICTABIISICTCA 06yqa10meMyc;1, CCJIM KOJMYCCTBO NPABUIIBHBIX OTBCTOB Ha
Bonpockl coctapisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKAa «X0POII0>» BBICTABIIACTCA 06yqa10LueMyc;1, CCJIM KOJIMYCCTBO MPAaBUJIbHBIX OTBCTOB HAa BOIIPOCHL
— 89 — 76% ot obmiero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OIICHKAa «Y/AOBJIETBOPHUTEIBLHO» BBICTABIACTCS OOYYAIOMIEMYCsl, €CIH KOJHMYECTBO IMPABUIBHBIX
OTBETOB Ha TeCcTOBbIE BONPOCHI —75—60 % oT 0b11ero o0bEma 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEYJAOBJIETBOPUTEJIBbHO» BBICTABISETCS OOYYArOMIEMYCs, €CITH KOJIUYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi OeHOK 110 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUIl

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO MIOJHOCTBIO 0€3 OIMOOK U HEI0UETOB.

«Xopomo» — cTaBUTCA 32 PabOTy, BHIIMOJHEHHYIO TOJHOCTHIO, HO MIPU HAJM4MU B HEeW He Oojee oTHOU
Herpy0oi ommOKY U OTHOTO HEJI0YeTa, He 0oJiee TPeX HEJ0UETOB.

«Y10BJIETBOPUTEIBHO» — CTABUTCS 32 padoTy, eciu 00y4aroLuiics MPaBUIBLHO BHIMOIHII HE MeHee 2/3
BCei paboThl WM JOMYCTUJ He Oojiee OMHON TpyOOM OMMOKM M JIBYX HEIOYETOB, HE Oojiee OHOM TpyOoil u
oJHOM Herpy0oil omunoKu, He Ooiee Tpex HerpyObIX OMMOOK, OHOM HErpyOoii OIMOKY U IBYX HEJOUYETOB.

«HeynoBJj1IeTBOPUTEJIBHO» — CTABUTCS 3a PabOTY, €CIM YMCIO OUIMOOK U HEO0YETOB MPEBBICUIO HOPMY
TUIs1 OLIEHKH «YyJIOBJIETBOPUTEIHHOY» WM MIPABUIBHO BBHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pybvle OwWUOKU. He3HAHUe OCHOBHLIX NOHAMUU, NPAGU], HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUS.

- Hecpybble OWUOKIU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HEPAYUOHATIbHBLU bIO0P X00A PeuleHUs.

- He0ouemvl: HePayYUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOeNbHblE NOZPEULHOCU 8 YOPMYTUPOBKE
8b180008; HEOPEICHOE BbINONIHEHUE 3A0AHUSL.



Kputepun ¢popmMupoBaHusi OLIEHOK 10 3a4eTy

«3a4TeHO0» — CTYJCHT IEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3/eJIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX MOHATHA W (YyHIAMEHTAIBHBIX MPOOIEeM; TPHOOpeT HEOOXOIUMbIE YMEHHS W HaBBIKH, OCBOWJI
BOIPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyYeHHBIX 3HaHUH, HE JOMYCTHII (PaKTHUYECKUX OIIMOOK MPH OTBETE,
JOCTaTOYHO TIOCJIEJOBATEIbHO M JIOTHYHO H3JIaraeT TEOPETUYECKUH MaTepuall, JONyCKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHU A MMOCICAOBATCIILHOCTU U3JIOKCHUSA U HCKOTOPBIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOT/ia CTyIEHT JEeMOHCTPHPYET GparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPaMMBbI H3y4aeMOro Kypca: ero 0a30BbIX MOHATUH U (yHIaMEHTAIbHBIX TPoOIeM. Y
9K3aMEHYEeMOT0 CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSTEIIFHOMY aHATUTHYECKOMY MBIIUICHUIO, HMEIOTCS
3aTpyAHEHUS B U3J0KEHUU MaTepHaja, OTCYTCTBYIOT HEOOXOJMUMbIC YMEHHS U HABBIKH, JOMYIICHBI TPyObIe
OmMOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYAaTh HA JONOJHHUTEIBHBIC BOMPOCHI, 3HAHHE KOTOPBIX
HGOGXOI[I/IMO AJIA MOJTYy4YCHUA MOJIOKUTEIBHOU OLICHKMH.
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