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Conepxanue

[TosicauTenpHas 3anUCKa.

THUnoBbIE KOHTPOJIBHBIE 3aJaHUS MU MHBIE MaTepUaJbl Ui OLICHKU 3HaHUN, YMEHUM, HAaBBIKOB U (MJIH)
OTbITa IEATENBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH.

MeTtoauueckue MaTepuabl, ONPEIEISIIOIINE IPOLEAYPY U KPUTEPUU OLIEHUBaHUS c(hOPMUPOBAHHOCTHU
KOMIIETCHIIMH ITPH MPOBEACHUN ITPOMEKYTOUYHOM aTTEeCTalUH.



1. IloaicHUTEALHAS 3aNIHCKA
]_IGJ'IB HpOMG)KyTOqHOfI aTTCCTAllU — OLHCHHBAHUC IMPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OGy‘IGHI/IH Io  AJUCHUIIIIMHE, O6GCH6‘II/IB8.IOH_[I/IX AOCTHIKCHUC IUIAHUPYCMBIX PCE3YJIbTATOB OCBOCHUMA

00pa3oBaTeNIbHOIN NMPOrpamMMBbl.

IlepeyeHb KOMIIeTEeHI Ui, (POPMUPYEMBIX B IIPOLIeCCe OCBOCHUS M CHUMNINHbBI

KO}.‘[ HUHAWKATOpa JOCTUKCHUS
KOZ[ 1 HAaMMCHOBAHHUEC KOMIICTCHIIMHU

KOMIIETCHI[HH
OIIK-4: CiocoGeH oCymecTBISATh OLEHKY dPPEKTHBHOCTH CHCTEM YIPaBJICHHUS, OIIK-4.2: [TpoBOaUT pacueTsl
pa3paboTaHHBIX HA OCHOBE MaTEMATUICCKUX METO/IOB OCHOBHBIX MTOKa3aTesen

Pe3yNbTaTUBHOCTU CO3JaHUs U
NPUMEHEHHsT HH)OPMAITHOHHBIX
CUCTEM U TE€XHOJIOTHH

Pe3yabTaThl 00y4eHuUs 10 TUCHHUILIMHE,
COOTHECEHHbIE C IVIAHNPYEeMbIMH Pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTeIbHOM NPOrpPaMMbl

Kon n HaumeHOBaHNe MHAUKATOPA O11eHOYHBIE
Pe3ynbraThl 00y4YeHUs 10 AUCHUILTHHE
JOCTHKEHUSI KOMITETEHIINU MaTepuabl
OIIK-4.2: TIpoeoaur  pacuers | OOyuaromuiicss 3HAeT: Bormpocst
OCHOBHBIX TOKa3aTelel pe3yJIbTaTHBHOCTH | - OCHOBHbBIE KJIACCHI HAYYHO-TEXHHUECKUX 337124 B Ne20)
CO3/1aHHs ¥ MPMMEHEHHs MHPOPMALIMOHHBIX | 06JacTh CBOeH MPOpECCHOHAIBHOMN AEATENBHOCTH, (Nel
CHCTEM U TEXHOJIOTHIA pelaeMbie METOaMHU MAITUHHOTO 00YYEHHS; OCHOBHBIC
METOJIBI - MAIIMHHOTO OOYYEHUS; OCHOBHBIC METPHKH
Ka4yecTBa MOJIENeH MaIlIMHHOTO 00yUeHHUS;
OOyyJaroluiics ymeer: Bamanust
-HCII0JIb30BaTh METO/Ibl MAIMHHOTO O0YYEHUs JJIst Ne25)
pellIeHNs MPUKIIAJHbIX 3a/1a4; (Ne21
-OIICHUBAThH KAYECTBO MOJICIT O0Y4CHUS; -
-IIPOBOJUTH MAalllMHHBIW aHAJIN3 JaHHBIX O IPUMCEHCHUA
UHGOPMAIIMOHHBIX CUCTEM UTEXHOJIOTHH;
OO0yyJaroruiics Biaageer: 3aganus
-HaBBIKAMH aHaJln3a JaHHBIX 00 WH(pOPMAIMOHHOW Ne30)
CHUCTEME B TOM YHCIIC U CHCIIOJIH30BAHHUEM TEXHOJIOTHI (Ne26
MAaIIMHHOTO 00yYeHHS. -

[TpomexxyTouHas arrectanus (9K3aMeH) IPOBOIUTCS B OJTHOU U3 CIAEAYIOMHX (HOpM:
1) oTBeT Ha OUJIET, COCTOSIINIA U3 TEOPETUUCCKHUX BOMPOCOB U MPAKTUYECKUX 3a/1aHUM;
2) seimonHeHue 3aganuii B OMOC CamI YIIC.

[TpomexyTouHas aTTecTanus (3a4eT) IPOBOJAUTCS B OJTHOM U3 CIACAYIONINX (HOpM:
1) cobecenoBanue;
2) seinonnenue 3aganuit B OMOC CamI'VIIC.




2. TunoBbie' KOHTPOJIbHBIE 32JaHUSI WJIH HHbIE MATEPUAJIbI IJIS OLIEHKY 3HAHUIA, yMeHHii, HABHIKOB
U (WJIH) ONBITA 1eATEJIHLHOCTH, XaPAKTEPHU3YIOIINX YPOBEHb ChOPMHUPOBAHHOCTH KOMIIETEHIIU

2.1 Tunossbie BONpOCHI (TECTOBBIE 3aJaHU) I OLICHKH 3HAHNEBOI0 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTEIBHBIN PE3YIbTAT:

Kon n HaumeHOBaHME MHIUKATOPA
JOCTHIKEHUS KOMITETEHIIMH
OIIK-4.2: [Iposoaut | OGy4arompuiics 3HaeT:
pacyeTbl OCHOBHBIX IOKA3aTeNed | - OCHOBHBIE KJIAaCChl HAayYHO-TEXHHUYECKMX 3aJad B 00JacTH CBOEH MHpoecCHOHAIBHOU
PE3yJBTATUBHOCTH  CO3JAHHUSA U | JESTENbHOCTH, pEIIaeMble METOAaMH MAIIMHHOTO OOydYeHMs; OCHOBHBIE METOIBI -

MIPUMEHEHHS WH(HOPMAIIMOHHBIX MAIIMHHOTO 00YYEHHUS; OCHOBHBIC METPHKH Ka4yeCcTBa MOJICIICH MAIIMHHOTO O0YYCHUS;
CUCTEM U TEXHOJIOTHI

O0pa3oBaTenbHBIN Pe3yIbTaT

3apaHue Ne1

WNmnoptupyiite Habop pannbix fmri. J{7s 3arpy3ku ncnons3yite OnbnmoTtexky seaborn u
koMaHay seaborn.load dataset('fmri').OTBeTBTE, CKOJIBKO CTPOK B 3TOM Habope. B mome
OTBETa BBEUTE YHCIIO O€3 MpoOeIioB.
3anuiimnTte 4Ymcno:
1) OTBeT:

3apaHue Ne2

Nmnoprupyiite Habop nanubix diamonds. [l 3arpy3ku ucmosab3yinTe 6ubInoTeKy seaborn
u koMaHy seaborn.load dataset('diamonds'). Ckonbko 6pumranToB opranuku Very Good
B 3TOM Habope? 3a orpanky oTBeuaeT ctouoer] ‘cut’. CKOMmupyuTe OTBET B MOJIE HIKE.
3anuiimnTte 4Ymcno:
1) OTBeT:

3apaHue Ne3

Nmnoptupyiite Habop nanubix diamonds. s 3arpy3ku ucnonb3yite Ou0InoTeKy seaborn
u komany seaborn.load dataset('diamonds'). OTcopTupyiite HaGOp MO BO3PACTAHUIO I[SHBI.
BriGepute B moayueHHOM Habope CTpOKY ¢ uHAeKcoM 78. UeMy paBHO 3HaUY€HHE CTOJIOLA
price B 3TOM CTpoKe?

3anuwmte Yncno:

1) OTBeT:

3apaHue N4

Nmnoptupyiite Habop nanueix diamonds. [{st 3arpy3ku ucnonb3yiite 6ubanoreky seaborn

! TlpuBomsiTcs THIOBBIE BONPOCH W 3amaHust. OIEHOYHBIE CPEACTBA, NpeIHA3HAYEHHBIE YIS IPOBEIECHUS ATTECTAIIMOHHOIO
MEpOIIpUATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi IPOBEACHUS OLIEHOYHBIX IPOLENyp KOJIW4YecTBe BapuaHToB. OLeHOYHBIC
CpecTBa MOJUISKAT AKTyallM3allUd C Y4YEeTOM pa3BUTUSI HAayKH, oOpa3oBaHUs, KyJIbTypbl, SKOHOMUKH, TEXHHKH, TEXHOJOTUH W
conuaiabHON cepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COAEPIKaHUS OIICHOYHBIX CPEJCTB Cpey 00yUaronuxcs YHUBEPCUTETa
HeCyT 3aBelyIoNnni Kadeapoit 1 npenogaBares — pa3padoTYNK OLEHOYHBIX CPE/ICTB.



u komaHy seaborn.load dataset('diamonds'). OT6epuTe TOIBKO OPUILUIHAHTHI C OTPAHKOM
Ideal. CxoyibKO CTOUT TpeTHil OPMILTHAHT B MOJIydYeHHOM Habope? 3a orpaHKy OTBedaeT
cTober ‘cut’, 3a 1ieHy cronber ‘price’. CKOMUPYHTE OTBET B MOJIE HIKE.
3anuwunTe Ymueno:
1) OTBeT:

3apaHue Ne5

Nmnoprupyiite Habop nanubix diamonds. [l 3arpy3ku ucnosab3yiuTe OMOIMOTEKY seaborn
u komaHay seaborn.load dataset('diamonds'). Ckonbko OpuIMaHTOB OpraHuku Premium B
3TOM Habope? 3a orpaHKy oTBedaeT cToJioell ‘cut’. CKOmUpyuTe OTBET B MOJIC HUXKE.
3anuLuunTe Yucro:
1) OTBeT:

3apgaHue N2o6

WNmnoptupyiite Habop nanubix diamonds. Jliist 3arpy3ku ucnons3yite OnbImMoTeKy seaborn
u komaHzy seaborn.load dataset('diamonds'). OT6epute TOJIbKO OpHILTHAHTHI LIBETA «J» U
orpanku «Premiumy. KakoBa cTouMOCTh TpeThero OpusuinanTa B Habope? 3a 1BeT
oTBeuaeT croiber ‘color’, 3a orpanky ‘cut’.

3anunTe Ymcno:

1) OTBeT:

3apaHue Ne7

HNmnoptupyiite Habop naHHbIX brain_networks. J{s 3arpy3ku ucnomnb3yiite 0MOIHOTEKY
seaborn u komaHay seaborn.load dataset('brain_networks'). OTBeTbTE Kakoe 3HaYCHUE
HaxOJUTCS B siuelike aaracera ¢ uHaekcamu 134, 7?7 CkonupyiTe OTBET B MOJIE HUXKE.
3anuiinTe OTBET:
1) OTBeT:

3apgaHue Ne8

Nmnoptupyiite Habop nanubix diamonds. i 3arpy3ku ucnonb3yiite Oubanoreky seaborn
u komaHy seaborn.load dataset('diamonds'). OTGepute TOBKO OPUIIUAHTEI, BECSIITIE
MeHbIe 1-x kapata, orpanku «Idealy. KakoBa MakcumanbHasi CTOUMOCTh OpWJITHAHTA U3
aToro Habopa? 3a Bec oTBevaeT cToJidel ‘carat’, 3a orpaHky ‘cut’, 3a CTOUMOCTh ‘price’.

3anvuuTe oTBeT:
1) OtgeT:

3apaHue Ne9
Kaxkast u3 komany BeiBesieT cTosiombl 'gender'n 'math score'natadpeiima sp?

Bbibepute oanH 13 4 BapuaHTOB OTBETA:

sp[['gender’,'math score']]

)
2) sp.loc(['gender’','math score'])
3) sp.iloc['gender','math score']
4) sp['gender’,'math score']




3apaHue Ne10

Kak Has3pBaeTcsl HEraTuBHOE SABJICHUC, BO3HHUKAIOIICC, KOIrJa aJIrOpHUTM O6y‘-IeHI/I$I
BBIpa6aTI>IBaeT NnNpcACKazaHusa, KOTOPBIC CIHUIIKOM 6J'II/I3K0 HJIX TOYHO COOTBCTCTBYIOT
KOHKPCTHOMY H&60py JaHHBIX W HC IOAXOTAT 1A IMIIPUMCHCHHA aJIl'OpUTMa K
JOMNOJIHUTCIIbHBIM JAaHHBIM WJIN 6YI[YHII/IM Ha6J'HOI[eHI/I$IM?

BbiGepuTe oanH 13 4 BapMaHTOB OTBETA:

1) nepeodyueHue

2) Hes000yueHue

3) KpOCCBaJIM AU

4) peuraroiiee mpaBuiio

3apaHue Ne11

J1J1s1 9ero Ncrob3yeTcs MOABBIOOPOUHBIN CII0H (MHAYE CIIOW MYJIMHTA, TOABBIOOPKH,
cyoauckpeTusanum)?

Bb|6epv|Te HEeCKoIbko 13 4 BapunaHTOB OTBETAa:

1) YMEHBIIEHUE N300paXKeHNs,

2) YCKOPEHUE BbIUUCIICHUI
3) pacno3HaBaHHE MEJKHX JeTallell H300paKeHus
4) paszzesieHue n300pakeHus Ha pparMeHTbl

3apaHue Ne12

Kaxkas (byHKI_II/ISI IMPUMCHACTCS JIs1 TOTO, YTOOBI KOJIMYECTBEHHO OLCHUTDH BCIIMYNHY
PACXOKACHHUA MCIKAY IMOJTYYCHHBIMU U O)KUJACMbIMHU PCIICHUSAMHA HCI\/’IpOHHOI\/'I cetu?

Bbibepute ogvH 13 4 BapnaHToB OTBETA:

1) (GyHKUHS TOTEPD

2) (GyHKIUS aKTUBALUH
3) cyMMmaTopHasi QyHKIHS
4) CUHYyCOHMIa

3apaHue Ne13

Kakyro meTpuky 11esecoo0pa3Ho UCIOIb30BaTh 1JI OLEHKU KaueCcTBa MOJIENIA OIPEIeIICHHS
OITYXOJIX HAa PEHTT€HOBCKOM CHUMKE?
BbibepuTe oanH 13 4 BapMaHTOB OTBETA:

1) recall

2) precision
3) Accuracy
4) F1

3apaHue Ne14
Kak na3biBaercs o, B KOTOPOM KaXXIAbli HEUPOH COEIMHEH CO BCEMHU HEMPOHAMU Ha




IpebIIyIIeM YPOBHE, TPUUEM Kax/aas CBA3b UMEET CBOM BeCOBOM KOd(hHULneHT?

BbiGepute oavH 13 4 BapyaHTOB OTBETA:

1) MOJTHOCBSI3HBIN
2) Dropout

3) CyMMAaTOPHBIN
4) aKTUBAILMOHHBIN

3apaHue Ne15

Kakyro MeTpuKy 11€51€c000pa3HO UCII0Ib30BaTh JUIsl OLEHKU Ka4eCTBA MOJIEH ONPEAECIICHUS
ChEeIOOHBIX Aroj 1o Gororpaduu (U3 Habopa CbeTOOHBIX U SITOBUTHIX)?

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:

1) recall

2) precision
3) Accuracy
4) F1

3apaHue Ne16

OTMeThTe BEpHBIE YTBEPKICHUS O BIMSHUH TapaMETPOB PEIIAIONIETO IEPEBhs HA
nepeoOyueHue.

BbiGepuTe HECKONBbKO M3 5 BapnaHTOB OTBETA:

Yewm MmenblIne 3HaueHne min_samples_split, TeM MeHbIIIe TeHICHIIHS K

nepeooyyeHUI0
2) Yem Menblinie 3HaueHrue min_samples_leaf, Tem MeHbIlIe TEHACHITUS K
nepeo0yIeHHI0
3) Yem MeHbIIIE TTyOUHA IepeBa, TEM MEHBIIIE TEHACHIINS K IEPe0OyICHHIO
4) ['myOuHa nepeBa HUKaK HE BIUSET HA €r0 Mepeo0yIeHHOCTh

Yem MeHbIIIE 3HaYeHHE apameTrpa max_leaf nodes, Tem MeHbIIE TEHACHIINS K
nepeoOyYeHUuo

3apgaHue Ne17
OTMeTbTE BEPHBIE YTBEPKICHHS O METPUKE KadyeCcTBa accuracy...

BbibepuTe HECKONBbKO 13 4 BApnaHTOB OTBETA:

accuracy MoKa3bIBaeT OTHOILIEHHE BEPHO KJIACCU(PUIIMPOBAHHBIX HAOIIOAEHUI
K 00LIEMY KOJIMUYECTBY HAOIIOACHUN

accuracy 0COOCHHO IoJIe3Ha B 3a/1a4ax ¢ HecOaJTaHCUPOBAHHBIMU KIIACCAMH -
2) KOT/Ia OJTHMX 3HAYEHUH (SIIOBUTHIX TPUOOB, HAIIPUMEDP) 3HAYUMO MEHBIIIE, YEM
Ipyrux (Chea00HBIX TPUOOB).

accuracy MCII0JIb3yeTCs PEUMYIIISCTBEHHO B 3a/1aUax KiIacCU(pUKAIIMK, HO HE
perpeccuu

accuracy I0Ka3bIBaeT J0JI0 00ObEKTOB, HA3BAHHBIX KJIACCU(DUKATOPOM
4) HIOJIOKUTENBHBIMU U NIPU 3TOM JIEHCTBUTENBHO SBIISIOLINXCS
HOJIOKUTEJIbHBIMU




3apgaHue Ne18

OTMmeThTE BEpHBIE YTBEPKIEHUS O CXEME IOCTPOEHUS OTJIEIBHOTO JIEPEBA B MOJIEIIN
«CryyaiiHbIil 1ecy»?

BbibepuTe oanH 13 4 BapMaHTOB OTBETA:
IUIsl 00y4YEeHUsl UCII0JIb3YEeTCsl MOABbIOOPKA 00yyUaroieil BLIOOpKU
11 00y4€eHHUs UCTIOJIb3YETCsI BCsl 00ydarolas BIOOpKa
JUIst 00yUYeHUs BCEr/ia UCMOJIb3yeTCs OJIOBUHA 00yYaroIIeil BBIOOPKHU

JUTsE 00YUYEeHUs KaXKJI0TO JIepeBa UCIIOJIb3YETCsl CTPOro HezaBucumast (6e3
BO3BpAIIEHHUS) TTOJABBIOOPKA 00yYarOIIe BHIOOPKHU

3apaHue Ne19

OtMmeThTE BCPHBIC YTBCPIKACHUA O CﬂyqaﬁHOM JCCC

BbibepuTe Heckornbko 13 5 BapnaHToB oTBeTa:
yeM OOoJIbIIe ACPCBLCB B JICCY, TCM JIYUIIC KAYCCTBO ITPCACKA3aHUA

BpEMsi HACTPOUKH U PabOThI CITy4ailHOTO Jieca yBEINIHBACTCS
IIPOIIOPLUMOHAIIBHO KOJIMYECTBY JIEBEPEB B JIECY.

CJIy4alHbIU JIEC IPUMEHUM JUISI PELICHUS 3aJ1a4 PErPECCUU
CIIy4aiHBbIi JIeC B O0LIEM Cllydae MEHEE TOUEH, YEM JIEPEBO PEIICHUN

KOJIMYCCTBO PaCCMATPUBACMBIX ITPHU3HAKOB BCCrld paBHO ITIOJIOBUHE
HN3BCCTHBIX IIPU3HAKOB

3apgaHue Ne20

JlepeBo peuieHnii —

#1(16.)
#2(16.)
#3(16.)
#4 (16.)
#5(16.)
#6 (16.)
#7(16.)
#8(16.)

BbiGepuTe oanH 13 4 BapMaHTOB OTBETA:

CPEACTBO MOIJAEPKKH IPUHATHUS PELICHUH, NCIIOJIb3YIOIIEECS B MAILTUHHOM
o0yuYeHUH, aHaJIN3€ JAHHBIX U CTATUCTUKE, IPECTaBIsIET COO0M
HEPAPXUUECKYIO CTPYKTYPY HPABUI BUIA «ECIH - TO»

CBOMCTBO HHTCJJICKTYAJIbHBIX CUCTCEM BBIIIOJIHATD OTACJILHBIC (I)YHKI_[I/II/I
HWHTCJIJICKTA YCJIOBCKA, B TOM YHUCJIC TBOPUCCKUC,

pa3Ho00pa3Hbie JaHHBIE, KOTOPbIE MOCTYIMAIOT C MOCTOSTHHO PacTyIlen
CKOPOCTBHIO 1 00bEM KOTOPBIX TOCTOSIHHO PACTET;

MCTOA PCIUICHUA 3a14a4, TOYHBIN AJITOPUTM PCHICHUA KOTOPBIX 3aPaHCC
HN3BCCTCH.

OTteeT = 1064

OTteet = 12082

OTeeT = 368

OTBeT = 344

OTeet = 13791

Oteet = 2807

OTBeT = 48.09652709960938
OTteeT = 9636.00




#9(16.) 1
#10(16.) 1
#11(16) 1
#12(16.) 1
#13(16.) 1
#14(16) 1
#15(16) 2
#16 (16.) 3
#17(16) 1
#18(16) 1

#19(16) 1,2,3
#20(16) 1

~

2.2 TunoBble 3aJaHNUs 1JIS1 OLIEHKH HABBIKOBOI0 00Pa30BaTeJIbHOI0 pe3y/bTaTa

[TpoBepsieMslii 00pa3oBaTEIbHBIN pE3yIbTAaT:

Kox n HanmenoBanue
WHIUKATOPA JOCTHKEHHS O0pa3oBaTesbHbIH Pe3yIbTAT
KOMIICTEHIHH
OIIK-4.2: [TpoBoaut OOyyaroimuiics ymeer:
pacquH OCHOBHBIX ITOKa3aTeaeh -UCII0JIL30BAaTh ME€TOAbI MAILITUHHOTI'O 06yquI/1$1 JJIA peIICHU NPUKIIAAHBIX 3a4a4;
PE3yJIbTATUBHOCTHU CO3/IaHUS U -OIIEHUBAThH KAYECTBO MOJIEIN O0yUCHUS;
MIpUMEHEHHS UHPOPMAIIMOHHBIX -TIPOBOJIMTH MAIIMHHBIN aHATHM3 JaHHBIX O IPUMEHEHHS HH(POPMAIIMOHHBIX CHCTEM U
CHUCTEM U TEXHOJIOI'Nn TCXHOHOFHﬁ;
3amanne 21

Ortkpoiite Jupter notebook, coznaiite ¢aitn lab2 <pama damunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), mogkmrodure
6ubnroTekn numpy u pandas u npourure nanHbie u3 ¢aiina StudentsPerformance.csv B naradpeiim sp.

[Noyuure pacrpeesieHue YUCIOBBIX BEIWYUH JaTadpeiiMa sp HCHob3ys 6a30Bble METOIBI BHU3yaIn3alnul OnbanoTekn pandas.
Wmnoprupyiite 6ubnuorexy Seaborn. Mcnone3ys uHTEpdEic 1Sl MOATOHKU PErPeCCHOHHBIX MOJETEH K YCIOBHBIM
MOAMHOXKECTBaM Habopa TaHHBIX BEIBEAUTE rpaduK yCreBaeMOCTH 110 MaTeMaTHKE M YTCHUIO C Pa3ACICHUEM I10 TIOJTy.

Baganue 22

3arpy3ure Monynu Oubianorexk numpay u matplotlib, a Taxke monynamu Oubiauorekn Scikit-learn, HeoOXoauMble Ui pabOTHI ©
npeBoM pemenuit. U3 sklearn.datasets parpysure TectoBblii HaOop iris. M3yuute cTpyKTypy mojydeHHOro Habopa JaHHBIX. B
Habope 150 sx3emmsipoB ("cTpok" B MPHUBBIYHON HaM TepMUHONIOTHH). KaxkaoMy 9K3eMIUISIpy COOTBETCTBYET YEThIPE YMCIOBBIX
aTpuOyTa (JIMHA YalleJIMCTHKA B CM; IIMPHHA YaIIeIMCTHUKA B CM; JUTMHA JICTIECTKA B CM; IIMPUHA JIETIECTKa B ¢M) | Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. naHHBIH HaOOp MO3BOJISIET PEIIUTD 33/1a4y KJIACCU(PHKAIMH, OTHECEHUS pacTeHus! "UpUc" HCXOIS M3
LIMPHUHBI JICTIECTKOB, JUIMHBI YalleJHCTHKa M T.JI. K OXHOMY M3 TpexX kiaccoB. Cozmaiite memoHcTpaTtuBHBEIA Decision Tree
KJIacCH(pHUKATOp, HCIONB3Ysl OMHOMMEHHBIN Kiacc n3 Oubimorekn sklearn u coxpaHute ero B nepemenHyro dt. Jlns pasneneHus
MHOXXECTBa Ha TECTOBOE M TPEHUPOBOYHOE HCIONB3yiiTe Meron train test split. OToOpasuTe MOJTyYeHHOE IEPEBO pEICHHUH
rpadudecku, HCIoNIb3yiTe MeTox plot tree

3aganue 23

3arpy3uTe JaHHBIC U3 BCTpoeHHOTO Habopa load digits. JlaHHBIE TIpeCcTaBIIOT co00it Habop u3 1797 pyKOMMCHBIX N300paskeHMHA
mudp pasmepamu 8 Ha 8. Kakias kapTHHKA NpeacTaBiIeHa MacCUBOM M3 64 3Ha4eHHH LBeTa I KaXKIOH SYCHKHM M300parKeHHUS.
OOy4nTe AEepeBO PEIICHUI U MOMyYUTe TIpeCcKa3aHue Ha TeCTOBOM BhIOOpKe. Busyanusupyiite npeackasanue, yKaXUTe TOYHOCTb
JUTS IOJTyYEHHOTO JiepeBa.

3ananue 24.

3arpy3ure BCTpOEHHBIH Habop boston.

Habop mamnpix boston mpencraBisier coboit cioBape ¢ kmiodamu data, target, feature names m DESCR. Kmrouy data
COOTBETCTBYET MACCUB CIIUCKOB:

{'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 xaxmoit ctpouke 13 uncnoBhIX 3HaUeHU. Barmra 3amaga HaifTh omucaHue Kaxkaoro u3 HuX. Tak mepBoe 3HadeHue (6.3200e-03
niu 0.00632) 3T0 ypoBeHb MPECTYITHOCTH Ha YTy HaceleHusI.

[TocTpoiiTe mepeBo pelieHui, IpeacKa3bIBaloIIee CTOUMOCTD KISl TI0 UMEIOIUMCs JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
KWIbs - BEJIUYMHA HEMpepbiBHas, u JepeBo kiaccuduranuu DecisionTreeClassifier nam He momowaér. Jlns mpeackazaHus
3Ha4YeHUs 1IeJIeBOi QYHKIMK HYXHO perpeccronHoe aepeBo DecisionTreeRegressor.

[TepebepuTe Bece nepeBbs HA JAaHHBIX boston IO CIEIYIOIINAM IMapaMeTpam:

MaKcHMaJlbHas nIyOuHa - oT 2 10 15 ypoBHel




MUHUMAaJIFHOE YUCIIO P00 A pa3meneHus - ot 2 o 10
MHHHUMAaJIbHOE YHCIo Mpo0 B smcTe - oT 1 10 10
OTt006pazuTe JTydiIie mapaMeTpsl U Jydlee 1epeBo.

3ananue 25.

3arpy3ure BCTpOEHHBIH Habop boston.

W3yunte ocranbHbie aTpuOyThl Kitaccudukaropa. Coznaiite momens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MaKCUMaJIbHOU
riIyOHHOU paBHO# 5 ypoBHsM aust qanHbix digits load().

OOyuuTe Moay4eHHYI0 MOJieib. BrinonuuTte npeackasanue. [locunraiite TOYHOCTH (SCore) [uis Jieca.

VYKaxuTe TPU CaMbIX BRXKHBIX MapameTpa Ui JIePEeBbEB PELICHUI B CO3JAaHHOM JI€CY, UCIIOJIb3Ysl, HANpHUMEp, aTpuoOyT
feature importances_.

OIIK-4.2: IIposoaur | OOyualonuiicsa Baageer:
pacyeThl OCHOBHBIX IMOKAa3aTeNlel | -HaBBIKAMU aHaNW3a JAaHHBIX 00 MH(OPMALMOHHOW cHUCTEME B TOM 4YHUCIE U C
pE3yIbTaTUBHOCTH CO3JaHUA U UCIIOJIb30BAHUEM TEXHOJIOTUH MAIIMHHOTO O0Yy4EHHUS.

MIpUMeHEHHs MH()OPMALMOHHBIX
CHCTEM M TEXHOJIOTHH

3amanne 26

3arpy3ure log-¢aiin aktuBHOCTH mosb3oBareneii B DVIOC By3a. IlpoBeaure mepBuuHbId aHanu3. CrpynmupynTe IaHHBIE MO
NOJB30BaTeN0. BpIBenuTe rucrorpaMmy IO BpeMEHH IIpoBoauMOMYy B cucteMe. IlocTpoiiTe KpyroByro auarpaMmmy,
0TOOpaXKaIOILy0 3aTpaThl BPEMEHH IO pasaenaM. OTBEThTE NMHUCHMEHHO, CKOJIBKO BPEMEHHM B CHUCTEME MPOBOJAT 4Yallle BCETO,
KaKOM pa3ziell MOCEIaroT Yalle BCEro.

3ananue 27

3arpy3ure BCTpOEHHBIH Habop boston.

Habop nannbix boston mpencrasiser coboil cioBapb ¢ kimodamu data, target, feature names u DESCR. Kiouy data
COOTBETCTBYET MacCUB CITUCKOB!

Ucnone3ys amroput™m ciydaitaerii smec (random forest) Cosmaiite momens RandomForestClassifier ¢ 20 nepeBesmMu u
MaKCUMaJIFHONH TIIyOMHOW paBHOW 5 ypoBHSAM Ui HaHHBIX. OOyuWTe NONYyYEeHHYI0O MOZENb. BEIMONHUTE mpercKa3aHue.
[TocunTaiiTe TOYHOCTH (Score) JUIs Jieca

3ananue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (nanubie oubnuoreku keras), conepxkamuii 70 000 n3oOpakeHHH 3JIEMEHTOB
OJIeK]IBI B TPAJAIMAX CEPOro, B pasperieHun 28x28 muKceNneil.n mpouTHUTe JaHHbIe/

Pa3nenurte HabOp Ha TPECHUPOBOYHBIN M TECTOBBIN B mporopiwm 85/15.

Busyanusupyiite nepsbie iecaTh 00BbEKTOB M3 TPEHHUPOBOYHOTO HAOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CJIOEB: BXOAHOIO, CKPBITOIO U BBIXOJHOTO..

3aganue 29

Ckauaiite nannsie ¢ caifta kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [{ns ckaunBanus HEOOXOAUMO MIPOUTH MIPOIEAYPY
peructparyy. Pacakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMH B KaTaJIOT€ CO CBOUM ITPOEKTOM.

B karanore train co3naiite nBe manku cat u dog. PazHecuTe M300pakeHMst M3 Katayora train 1Mo BHOBb CO3JJaHHBIM IankaM. Bul
MOXeT cienats 3To BpyuHylo (0 GamutoB) mnm mporpammuo (1 06amr) wcnonb3yst Merons! si3bika Python. Bam monamoOutcs
O6UOIMOTEKA OS M METOJIBI CTPOK.

CrenepupyiiTe naTaceTa U3 n300pakeHH UCIONB3Yst MeTo] Onbnnoreku keras ImageDataGenerator.

C nomomsio Metona flow from_directory co3nmaiiTe reHepaTop JaHHBIX Ha OCHOBE M300paXCHUH U3 KaTayiora.

HccnenyiiTe momy4deHHbIN reHepaTop. BreiBeanuTe Ha 3KkpaH, nuzydnte Gopmy.

ITpoBenure oOpaTHyIO onepanyio. Buzyanusupyiite nepsble mATh 00BEKTOB U3 MOJYYEHHOT0 Habopa TaHHBIX.

Pacmiermure nMeromuecs naHHbIe Ha TpH HaOopa (train,test,validation), 100 HCTONB3YHTE NaHHBIC M3 apXHBa test, MOTOTOBUB UX
COOTBETCTBYIOIIMM 00pa3oMm.

CaMOCTOSITeTHPHO CO3AalTe U 00yUIHTE HEHPOHHYIO CETh I Pa3INIeHUs KOMIeK U cobak (1o mprmMepy 1abopaTopHOH 5, 9acTs 2).
JloGeiTech TOYHOCTH MOJICTH Ha BaJIMIAIIMOHHOH BRIOOpKE HEe HIKE 80%

3aganue 30

Peanusyiite xiacc Neuron oCyHIeCTBISIONMIA BbloNHeHWEe GyHKOMKM =x1*wl+x2*w2 +... +xnwn+b (1), rae x — 3Ha4yeHwus,
MIOJJaHHBIC Ha BXOJ, W - BECa BXOJIOB, a b - cMemeHne. B kauecTBe QyHKIMN aKTUBAIMK UCTIONB3YHTE CUTMOUAY. Y 0eanTeCh, 4To
CO3JJaHHBIN BaMM HEHpOH paboraeT. st 3TOr0 caMOCTOSTENBHO 3aJaliTe Beca M CMEIICHHS M 3HAYCHHUsS BXOJOB U INPOBEPHTE
OTBET.

Co0Gepure 13 HEHPOHOB MPOCTEHINYIO0 UCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOJHOI'0, CKPBITOI'O M BBIXO/JIHOTO.
CKpBITBIH CIIOH — 3TO JIIOOO0H CIIONH MEXIy BXOIHBIM (TIEPBBIM) CJIOEM CETH U BBIXOJIHBIM (T1OocieqHUM). CKPBITBIX CIIOEB MOXKET
OBITh HECKOJIBKO!

2.3 IlepedeHb BONPOCOB I NOATOTOBKH 00y4aI0IIMXCS K MPOMEKYTOYHOH aTTeCTALlUH
(3auer)
1. MUckyccrBenusbiii uHTe/1eKT. OcHOBHBIE IoHATUS U

2. MammuHHOE 00yYCHUE.
3. T'myboxoe oOyueHue.



http://www.kaggle.com/c/dogs-vs-cats/data)

PNk

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

OOyueHue ¢ yuuTesaeM U 0e3 yauTens.

OCHOBHBIC IOHATHA aHAJI3a JaHHBIX. [laHHBIe, MO/IETH, 00pabOTKa TaHHBIX.

Llenn, 3Tambl, METOBI M TEXHUKH aHAIN3a JaHHBIX.
OunpTpalys TPyNIMPOBKa U arperanusi JaHHbIX.
Buzyanuzarust naHHbIX.

Buzyanuzanust nanubix B Phyton.

. Buzyanmzamnus B Pandas.
11.
12.
13.
14.
15.
16.
17.
18.
19.

bubmmorexu Seaborn u Matplotlib

Pemaloume JC€PEBbs: OCHOBHBIC ITOHATUA.

3amada K1acCUpUKAIHH.

JHepesbs pemrennii. OCHOBHBIE TapaMeTPhI JepeBa.
JepeBo pemeHni B 3a1a4H PETPECCHH.

Mertop Oimkaiux coceei.

Konuenmus cnydaifHoro neca.

CrnyuaiiHasi BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIOB.
YcpenHeHnue nporHo30B.

* 2.4 llepevyeHb BONPOCOB VI MOATOTOBKH 00YYAKIIMXCH K IPOMEKYTOYHOH ATTEeCTAIUN

(3x3aMeH)

[Ipobnema nepeoOydeHUs.

Tumer ommboK: true negative, false positive.

Mertpuku kadectBa Monenu: Precision, Recall, F1 score.
TectupoBanne ROC AUC.

HetiponHsie cetn.

HckyccTBeHHBIE HEMPOHBI.

OyHKIIMY aKTUBALIUU HEWPOHA.

IIepuentpon.

OObydenue HeipoHa.

I'paguenTHbI# criyck.

Jlpo6inienne mara npyu rpaIMeHTHOM CITyCKe.
CroxacTudecKkuil rpaIueHTHBIN CITyCK.

MeTtoa HauCKOpENIIero CIycka.

Heiiponnas cets.

OmHocCIIOMHAsT MOJIENb.

CBepTovHbIC HEHPOHHBIE CETH.

CBEPTOUHBIH CITOH, CIIOH TIOABBIOOPKH, IOTHOCBSI3HBIN CIIOM.
LeneBast pyHKIHS.

3amaun pacrio3HaBaHU 00pa30B.

Knaccudukanms o6beKTOB.



3. MeToau4eckne MaTepHuaJibl, onpeae/siioniie Npoueaypy H KpuTepUH OlleHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEeHIIMII IPH NMPOBeAeHUHN IPOMEKYTOYHOM aTTecTalluu

Kputepun ¢popMupoBaHus 0OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHUIO TECTOBBIX 3aaHMii

- OIICHKAa «OTJIMYHO» BBICTABIIICTCS 00y4YarOMIEMYCsl, €CIIM KOJIMYECTBO MPABUIBHBIX OTBETOB Ha
Bonpockl coctaBisieT 100 — 90% ot obriero 00bEMa 3aJaHHBIX BOTIPOCOB;

- OIICHKa «XOPOII0)» BBICTABISICTCS 00ydaromeMycs, eCiu KOJIUYECTBO MPABMWIHHBIX OTBETOB Ha
BONPOCHI — 89 — 76% oT 00111eT0 00bEMa 3aTaHHBIX BOIIPOCOB;

- OIICHKA «YJAOBJIETBOPHTEIbHO» BBICTABIACTCS 00ydaromieMycs, €Ciu KOJIUYECTBO MPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCKHI —75—-60 % 0T 0b61iero o6bEma 3aJaHHBIX BOITPOCOB;

- OIICHKA «HEeYyI0BJIETBOPUTEIbHO0)» BBHICTABIISICTCS 00YUYaIOMIEMYyCs, €CITH KOJIHMUECTBO MPaBUIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kputepun ¢popMupoBaHns OLeHOK 0 pe3yJibTaTaM BbINOJHEHUS 3a1aHU I

«OTJIMYHO» — CTaBUTCS 3a PabOTY, BBIINOJHEHHYIO MOJHOCTHIO O€3 OINOOK U HEJJ0UYETOB.

«Xopo1o» — CTaBUTCA 3a padOTy, BHIOJHEHHYIO ITOJHOCTHIO, HO TIPY HAJMYUHU B HEH He Ooyiee OqHOM
Herpy0Ooit oMOKH M OTHOTO HeJo4eTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPUTEIBHO» — CTABHUTCS 32 padoOTy, eciy 00ydJaronMics MPaBUIHHO BBHITOTHIII HE MeHee 2/3
Bcell pabOThl WM JOMYCTHI He Oosee oAHOM Tpy0oil ommOKu U OBYX HEAOYETOB, HE Oosee oAHOM Tpy0oil u
OJTHOU HeTpy0oii ommoOKH, He OoJiee TpexX HErpyObIX OMMOOK, OTHOW HETPYyOOil OIIMOKHU U ABYX HETOYETOB.

«Heyn0BJ1eTBOPUTEJIBHO» — CTAaBUTCS 32 pabOTy, €CIM YHUCIIO OMMOOK M HEJ0YETOB MPEBBICUIO HOPMY
JUTSL OLIEHKH «yJIOBJIETBOPUTEIHLHOY WIIH MTPABUIIHLHO BBIIIOJIHEHO MeHee 2/3 Bcell paboThlI.

Buowl owubox:

- 2pybOvle OwubKU: He3HAHUe OCHOBHLIX NOHAMUL, NPASUJ, HOPM, HEe3HAHUe NPUeMO8 peuleHus 3a0ad;

owUOKU, NOKA3bI8AIOWUE HENPABUTLHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezcpyOvle OWUOKU: HEMOYHOCU HOPMYIUPOBOK, ONpedeNeHUll, HepayuoHaIbHbIL 8blOOp X00da
peuienus.

- HeOdouemvl: HePAYUOHANbHblE NPUEMbl BbINOJIHEHUs 3A0aHU, OMOelbHble NOZPeUHOCU 6
Gopmynuposxe 6180008, HeOPeENCHOE BbINOHEHUE 3A0AHUS.

Kputepun ¢gopmMupoBaHus OLIeHOK I10 3a4eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3ZesioB IPOrpaMMbl H3y4aeMoOro Kypca: ero
0a30BbIX MOHATHH M (QYHAAMEHTAJIBHBIX MpoOJieM; MpUoOpea HeoOXOAMMbIE YMEHHS U HAaBBIKH, OCBOWII
BOTIPOCHI NMMPAKTHYECKOTO MPUMEHEHHS MTOJTyYEeHHBIX 3HaHUH, HE JOMYCTHII (PaKTHIECKUX OIMMNOOK MPH OTBETE,
JIOCTaTOYHO IOCIEAOBATEIbHO M JIOTUYHO M3JIaraeéT TEOPETHUYECKUH MaTepual, [OIycKas JIMIIb
HE3HAaYUTENIbHbIE HApYLICHUS I10CIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4uTeH0» — BBICTABIISAETCS B TOM Cllydae, KOTrJa CTYACHT JEMOHCTPUpPYET (parMeHTapHble 3HaAHUS
OCHOBHBIX Pa3/IeJIOB MPOTPaMMBbI H3y4aeMOro Kypca: ero 6a30BbIX MOHATHH U (yHIAMEHTAIBHBIX TpodieM. Y
HK3aMEHYEMOro €J1a00 BbIpa)keHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHATUTUYECKOMY MBILIUICHHUIO, UMEIOTCS
3aTpyJHEHHUS B U3JIO)KEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHS U HAaBBIKH, JOIYIIEHBI IpyOble
OIMOKY M HE3HaHHE TEPMHMHOJIOTMH, OTKa3 OTBEYaTh HA JOMOJHUTENIbHBIE BOIPOCHI, 3HAHUE KOTOPBIX
HE0O0XO0IUMO ISl TOJTYyYEHHUS [TOJIOKUTEIbHON OLICHKH.

Kpurepun ¢popMupoBaHusi OlleHOK 10 IK3aMEHY

«OTIMYHO» — CTYJIEHT MpUOOpesl HeOOXOJMMbIE YMEHHUSI M HaBBIKU, TPOJEMOHCTPUPOBAIT HaBBIK
IPAaKTUYECKOI0 IPUMEHEHUS MOTy4YEHHBIX 3HaHUH, HE TOMYCTUII JJOTHUECKUX U (PAKTUYECKHX OLIMOOK.

«Xopomo» — CTyACHT npruoOpen HeoOXOIUMbIE YMEHUS U HABBIKHU, MPOJIEMOHCTPUPOBAJ HABBIK
NPAaKTUYECKOI0 IPUMEHEHUS MOIyYEHHBIX 3HaHUI; JOMyCTUI HE3HAYUTENIbHbIE OIIUOKY U HETOUYHOCTH.

«Y10BJIETBOPUTEIBHO» — CTY/ICHT JIOITYCTHJI CYIIECTBEHHbIE OLTUOKH.

«HeynoBJ1eTBOPUTEIBHO» — CTYJCHT AEMOHCTPUPYET ()parMEHTapHbIE 3HAHUS U3y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS M HABBIKH, JOMYIICHBI IPyOble OINOKH.
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