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Conepxanne

ITosicHuTEIPHAS 3aITMCKA.

TI/IHOBI)IG KOHTpOJIBHBIG 3aaHUA NN UHBIC MaTepI/IaJ'IH IJI1 OICHKHU 3HaHI/If/'I, YMGHHfI, HAaBBIKOB U (I/IJ'II/I)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIONINX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Mertoandeckue MaTepHalIbl, OMPEACIISIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUI NpU MPOBEACHUU IPOMEKYTOUHOM aTTECTAIIH.



1. [TosicHuTEILHAA 3aNIHCKA
HGHL HpOMC)KYTO‘-IHOI\/'I aTrTecralluu — OLICHHUBAHUC HpOMC)KyTO‘-IHI:IX N OKOHYATCIIBHBIX pe3yJII>TaTOB
oOydeHusT 1O JUCHUIUIMHE, OOECIEeUNBAIOIINX JOCTI)KCHHE IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
00pa30BaTebHOI POrpamMMBl.

@DopMBbI IPOMEKYTOUHOH aTTecTaluu: 3a4€T, 5 ceMecTp; dK3aMeH, 6 ceMecTp.

IIepeyenb komneTeHU M, GOPMHUPYEMBbIX B IPOLIECCe OCBOCHHUS JUCHMILIMHBI

KO,H HHAWKATOpa JOCTHIKCHUA
KO}.‘[ U HAUMCHOBaAHHUEC KOMIICTCHIIMHU

KOMITCTCHIMH
OIIK-6: CriocoOeH aHaIM3upOBaTh U Pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUICCKUE U OIIK-6.2: [TpoBOIUT pacyeThl
SKOHOMHUYECKHUE MPOIECCHI C IPUMEHEHUEM METOJIOB CHCTEMHOIO aHaIHn3a U OCHOBHBIX MOKa3aTesen
MaTEeMaTUYECKOTO MOJICIIPOBAHNS, PEe3yJIBTATUBHOCTHU CO3JaHUS U

IIpUMEHEHHsT MH)OPMALTMOHHBIX
CUCTEM U TEXHOJIOTUH

Pe3yabTaThl 00yYeHHs 110 JHCHMILIMHE,
COOTHECeHHbIE C IJIAHUPYEMBbIMHU pe3yJIbTaATAMHU OCBOCHHS 00pa30BaTeJIbHOI MPOrpaMMbl

Kox v HamMeHOBaHUE HHAMKATOpA OInEeHOYHEIC
PesynbraTel 00y4eHuUs 110 TUCIUILTHHE
JIOCTH)KECHUS] KOMIICTCHITUH MaTepPHUAITBI
OIIK-6.2: Ilpooautr pacuetsl | OOyUaromuiics 3HAET: Bompocet (Nel -

OCHOBHBIX MOKa3aTelel pe3yJIbTaTHMBHOCTH | (yHKIMH W MeToasl Oubnmoreku Pandas: query, tail, | Ne20)
CO37aHMA U IIpUMeHeHHs HH(POpMaLMOHHBIX | sample, head, groupby, agg;

CHCTEM M TEXHOJIOTHH MeTO/bl PMIIBTPALIMK U arperalyy JaHHBIX;

MeTo b1 Oubmotek tenserflow,keras, seaborn, matplotlib;
OCHOBHBIE METO/IbI MAIlIMHHOTO 00y4YeHHS;

aHcaMOJIeBbIE METO/IbI

OCHOBHBIE METPHKH KadecTBa MOJENEH MAaIIMHHOTO
oOyueHms:accuracy, precision, recall, F1 score.
OOyJarommiics ymeer: 3amaHus (Ne21 -
BEITIOJTHATE (IIIBTPAINIO JAHHBIX cpeacTBamMu Python; Ne25)

arperupoBaTh AaHHbIE cpeacTBaMu Python;
BH3YaJIM3MPOBATh JaHHBIE CpeICTBaMHU OnOmnoTek pandas,
seaborn, matplotlib;

BEIOMpaTh THI KiIaccu(ukaropa B 3aBUCHMOCTH OT
MOCTaBJICHHOM 3a/1auu;

CTPOUTHb JepeBbS pEUICHHH W BBIIOJHATh 1O HHUM
NpecKa3aHue;

CTPOMUTH MOJENb "CIy4yaiHbIM Jec" U BBHINONHATH MO HEH
TIpeacKa3aHue;

OIIEHMBATH KAYECTBO MOJEIN OOyUCHNS;

MIPOBOANTH MAIIMHHBIA AaHAJIN3 JIAHHBIX C NPHUMEHEHUtV
MH(OPMAIMOHHBIX CHCTEM M TEXHOJIOTHH;

pemate 3afadd KIacCH(PHUKAMM METOAaMH MAIINHHOTO

0o0yueHws;

pemiaTh 3ajgauyd  PerpeccMM METOAaMH  MAalIMHHOTO

00y4eHusI.

OOyuaroruiicsi BJiajgeer: 3anaHus (Ne26 -
HaBBIKAMHU IIOCTPOEHHUS A€PEBA PELICHUH; Ne30)

peanu3anuu anropurMa ciry4aiiHoro jeca (Random forest);
HaIlUCaHUS OLHOCJIOMHBIX U MHOT'OCJIOMHBIX HEHWPOHHBIX
ceTel;

HACTPOWKH HEMPOHHBIX CETEH;

00yYCHHSI MOJICIIH.

[TpomexyTounas aTrTectanus (IK3aMEH) IPOBOAUTCS B OJTHOM U3 cleAyromux Gopm:
1) oTBeT HA OWIIET, COCTOSIIUNA U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUECKUX 3a/IaHUIA;
2) BeinonHenue 3aganuit B OMMOC CamI'VIIC.



[TpomesxyTouHast aTTecTanus (3a4eT) MPOBOIUTCS B OJHOM U3 CIEAYIONHNX (HOpM:
1) cobecenoBanue;
2) seinonHenue 3aganuit B OMMOC CamI'VIIC.

2. TunoBble1l KOHTPOJIbHBIE 32JaHUSI WM HHbIE MATEPHAJbI /I OLEHKH 3HAHUI, YMeHUIi, HABBIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapaAKTePU3YIOIIHUX YPOBEeHb CGOPMHPOBAHHOCTH KOMIIETCHIIUH

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) [IJIsl OLlEHKHA 3HAHMEBOI0 00Pa30BaTeJILHOIO pe3yJbTara

[TpoBepsiembIii 00pa3zoBaTEIBHBIA PE3YIbTAT:

KOZ[ 1 HAUMCHOBAaHUEC MHAUKATOPA

OO0pa3oBaTebHBIN Pe3yIbTaT
JOCTH)KCHHsI KOMIIETCHLIMI

OIIK-6.2: [MpoBoauT | OOyuaroUMiics 3HAET:
pacyeTsl OCHOBHBIX IIOKA3aTeNed | - OCHOBHBIE KIAcChl HAYYHO-TEXHHYECKHX 3aja4 B 001acTu cBOedl NpogeccHOHaIbHOM
pE3YNLTATUBHOCTH  CO3JAHUSA U | NEATENIbHOCTH, pellaeMble METOJAaMHM MAIIMHHOTO OOYy4YeHUs; OCHOBHBIE METOABI -
NpUMEHEHHs  MH(OPMAIMOHHBIX | MAIMHHOTO O0YYCHUST; OCHOBHBIC METPHKH KayeCTBa MOJIEIIEH MAIIMHHOTO 00yJYeHN s,
CHCTEM M TEXHOJIOTHH

3apaHue Ne1

Nmnoprupyiite Habop nanHbix fmri. [{s 3arpy3ku ucnomiabs3yite OudInoTeKy seaborn u
koMaHy seaborn.load dataset('fmri').OTBeThTE, CKOIBKO CTPOK B 3TOM Habope. B moine
OTBETa BBEJUTE YUCIIO0 Oe3 mpoOeoB.
3anuwunTte 4ymcno:
1) OTBeT:

3apaHue Ne2

Nmnoptupyiite Habop nanubix diamonds. [ 3arpy3ku HCoas3yiTe OMOIMOTEKY seaborn
u komaHay seaborn.load dataset('diamonds'). Ckonbko OpmmnanToB opranuku Very Good
B 9TOM Habope? 3a orpanky orBeuaeT cronoder ‘cut’. CKOmUpyiTe OTBET B MOJIE HUXKE.
3anuwmnTe Ymcno:
1) OTBeT:

3apaHue Ne3

Nmnoptupyiite Habop nanubix diamonds. Jjig 3arpy3ku Ucnoas3yiTe OMOIM0OTEKY seaborn
u komaHxay seaborn.load dataset('diamonds'). OrcopTupyiiTe HaG0p MO BO3PACTAHUIO LICHBI.
Bri6epurte B mogyuyeHHOM Habope CTpoKy ¢ uHAekcoMm 78. HeMy paBHO 3Hau€HHE CTOJIOLA
price B 3TOU cTpoke?

3anumnTe Ymcno:

1) OTBeT:

3apgaHue Ne4

Nmnoprupyiite Habop nanubix diamonds. /s 3arpy3ku ucnomnb3yite Ou0InoTeKy seaborn
u koMaHay seaborn.load dataset('diamonds'). OTGepuTe TOMBKO OPUILIUAHTHI C OTPAHKOMN
Ideal. CxoJIbKO CTOUT TpeTHil OPIILTHAHT B TIOJIy4YeHHOM Ha0ope? 3a orpaHKy OTBeYaeT
cTonoer ‘cut’, 3a 1ieHy cronber ‘price’. CKOMUpyHTE OTBET B TOJIE HUXKE.
3anuwunTte 4ymcno:
1) OTBeT:

! TlpuBomsaTcs TUMOBBIE BONPOCH M 3amaHus. OUEHOYHBIE CPEACTBA, MNPEAHAZHAYEHHBIE Ui MPOBEIECHUS ATTECTAMOHHOTO
MEpOIIPUATHSA, XPAHATCA Ha Kadeape B TOCTATOUHOM JUI MPOBEICHUS OLCHOYHBIX HPOLEAYp KOIMYECTBE BapHaHTOB. OIEHOUYHbIC
CpeACTBa MOAJIEKAT aKTyallM3alMM C Y4YETOM pa3BUTHS HayKu, oOpa3oBaHUs, KyJIbTypbl, SKOHOMUKH, TEXHHKH, TEXHOJOTUH u
conuanbHOU chepsl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COJEPKaHMs OLEHOYHBIX CPEICTB Cpeid 00yJaIoIMXCcsl YHUBEPCUTETA
HECYT 3aBeyIoIui kadeIpoil U mpernoaaBaTelb — pa3pabOTUUK OLIEHOYHBIX CPEJICTB.



3apaHue Ne5

Nmnoptupyiite HaObop nanubix diamonds. Jjig 3arpy3ku Ucnoas3yiTe OM0IMOTEKY seaborn

u komaHay seaborn.load dataset('diamonds'). Ckonbko OpuuiMaHTOB Opranuky Premium B

TOM Habope? 3a orpanky orBevaeT ctosioel ‘cut’. CKOmupyuTe OTBET B MOJIE HUXKE.
3anuwmnte Yncno:

1) OTBeT:

3apgaHue N6

Nmnoprtupyiite Habop nanubix diamonds. /s 3arpy3ku ucnonbs3yite Ou0aInoTeKy seaborn
u koMaHy seaborn.load dataset('diamonds'). OtGepute TOIbKO OpUILUIMAHTHI LIBETA «J» U
orpanku «Premiumy. KakoBa ctouMocTh TpeTbero Opuiuinanta B Habope? 3a 1BeT
oTtBevaeT crosber ‘color’, 3a orpaHky ‘cut’.
3anuwmnte Ymcno:
1) OtseT:

3apaHue Ne7

Nmmnoptupyiite Habop manHbIx brain_networks. J{s 3arpy3ku ucnonb3yiite OUOIMOTEKY
seaborn u komanay seaborn.load dataset('brain_networks'). OTBeThTE KaKo€ 3HAUCHHE
HAaXOJUTCS B A4eiiKe aatacera ¢ uuaekcamu 134, 7?7 CkonupyiTe OTBET B MOJIE HUXKE.
3anuuTte OTBET:
1) OTBeT:

3apgaHue Ne8

Nmnoptupyiite Habop ganabix diamonds. [l 3arpy3ku ucnonb3yite 6u0InoTeKy seaborn
u komaHay seaborn.load dataset('diamonds'). OTGepute TOIBLKO OPUIUIMAHTHI, BECAIINE
MeHblue 1-x kapata, orpanku «ldeal». KakoBa MakcumanbHasi CTOUMOCTb OpHJIITMAHTA U3
aTOrO Habopa? 3a Bec oTBeUaeT cTodell ‘carat’, 3a orpaHky ‘cut’, 3a CTOUMOCTD ‘price’.

3anvuuTe OTBET:

1) OTBeT:

3apgaHue N9
Kaxkast u3 komanj BeiBesieT ctono1sl 'gender'n 'math score'natadpeiima sp?

Bbibepute oanH 13 4 BapuaHToOB OTBETA:

1) sp[['gender’,'math score']]

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

3apaHue Ne10
Kak Ha3pIBaeTcst HETaTUBHOE SABJICHUC, BOSHUKAIOMICC, KOT'Ia aJITOPUTM 06yq€HI/I$I
BBIpa6aTLIBa€T IMpcacKasanus, KOTOPbIC CIINIIIKOM OJIN3KO WJIM TOYHO COOTBCTCTBYIOT
KOHKPCTHOMY Ha60py JaHHBIX W HC IIOAXOIAT OJIA IIPUMCHCHUA aJIF'OPpHUTMA K
JOTIOJTHUTEIIBHBIM JIAHHBIM HUIH OYyIIHM HAOIFOACHUSIM ?

BbiGepuTe oanH U3 4 BapuaHTOB OTBETA:

1) nepeoOyyeHue




2) Hes000yUYeHre
3) KpOCCBaIU A
4) peraroiiee nmpaBuiio

3apaHue Ne11
J171s1 9ero ucroab3yeTcs MoABBIOOPOUHBIN CI0M (MHAYE CJION ITyJIMHTA, MOJIBBIOOPKH,
cyoauckpeTrsanum)?
BbiGepuTe HECKONbKO 13 4 BapMaHTOB OTBETA:

YMEHBIIIEHUE N300paKEeHNUS,

)
2) YCKOPEHUE BBIYMCIICHUI
3) pacrmo3HaBaHUE MEJIKUX JeTallel H300paKeHHs
4) pazneneHue n300paxkeHus Ha (parMeHThI

3apgaHue Ne12

Kaxkas q)YHKI_II/I}I MMPpUMCHACTCA IJIA TOT'O, YTOOBI KOJTUYECTBEHHO OIOCHHUTH BCINYNHY
PACXOXKACHUSA MCIKAY IMMOJTYUCHHBIMU U O KUAACMBIMU PCIICHUAMUA HGﬁpOHHOfI ceTu?

Bbibepute oanH 13 4 BapuaHToOB OTBETA:

—_

GyHKIUS TOTEPD

N

(GyHKIUS aKTUBALUH

w

cyMmatopHasi QyHKLHS

~_~  —  ~—  ~—

N

CUHYyCOHJa

3agaHue Ne13

KaKy}o MCTPHUKY HeJIeCOO6pa3HO HCIIOJIB30BAaTh IJI OLU€HKH KayeCTBa MOACIIN
ONpEeIeJICHHS] OIYXO0JIM HAa PEHTT€HOBCKOM CHUMKE?
Bbibepute oanH 13 4 BapuaHToOB OTBETA:

—_

recall

N

precision
Accuracy
F1

W
—_ = ~  ~

3apgaHue Ne14

Kak Ha3piBaeTcs ci10#, B KOTOPOM KaKJIbIi HEUPOH COEMHEH CO BCEMU HEMPOHAMU Ha
MpEAbIAYIEM YPOBHE, TPUYEM KaXK/1asi CBSI3b UMEET CBOM BeCOBOM KOd(PuimeHT?
BbiGepute oanH u3 4 BapuaHToOB OTBETA:

1) MMOJIHOCBSI3HBIN
2) Dropout

3) CyMMAaTOPHBIN
4) aKTUBAIUOHHBIN

3apaHue Ne15

Kakyto meTpuky 1enecoodpa3Ho UCIIOIb30BATh AJIS OIEHKH Ka4eCcTBa MOJIETTU
OTIpeJIeNICHHs CheIOOHBIX SToJ 10 (poTorpadun (M3 Habopa CHEAOOHBIX U ATOBUTHIX)?
Bbibepute oauH 13 4 BapnaHToOB oTBeTa:




recall
precision
Accuracy
F1

3apnaHue N216

OTMeTbTe BepHBIC YTBEPKACHUS O BIUSHUU NTAPAMETPOB PEIIAIOIIETO AePEBbs Ha
nepeoOy4eHue.

Bbibepute Heckornbko U3 5 BapMaHToB OTBeTa:

Uem MeHblIie 3HaueHue min_samples_split, TeM MEHbIIIE TEHASHIIUS K
nepeoOyYeHUuo

Yem menble 3HaueHre min_samples leaf, Tem MeHbllle TEHAEHIUS K
nepeo0y4eHHI0

Yem MmeHbInIe r1yOHHA JepeBa, TEM MEHbIIE TEHIACHITUS K MIePEe0OyISHUIO
['myOuna nepeBa HUKAK HE BIMSET Ha €ro Mepeo0yueHHOCTh

Yem MeHbIIIe 3HaUeHUE apaMmeTpa max_leaf nodes, TeM MeHbIIIE TEHIACHIIHS K
nepeoOyYeHUuo

3apaHue Ne17

OTMeThTEe BEpHBIE YTBEPKACHHS O METPUKE KauecTBa accuracy. ..

Bbl6epl/|Te HECKONbKo 13 4 BapnaHTOB OTBETAa:

accuracy MoKa3bIBaeT OTHOLIEHUE BEPHO KJIACCU(PUIMPOBAHHBIX HAOIIOACHUIM
K 00IIEMy KOJIMYECTBY HAOIIOICHUM

accuracy 0COOEHHO II0JIE3HA B 3a7ja4ax ¢ HeCOaJIaHCUPOBAHHBIMU KJIACCAMU -
KOI'/Ia OAHUX 3HAYEHUH (110BUTHIX IpUOOB, HAIPUMEP) 3HAYMMO MEHBIIE, YEM
Ipyrux (cbea00HbIX TpUOOB).

accuracy MCTOJIb3yeTCs MPEUMYIIECTBEHHO B 3a7a9ax KiacCu(uKaIuu, Ho He
perpeccuu

accuracCy I10Ka3bIBaACT AOJIIO O6’beKTOB, Ha3BaHHBIX KJ'IaCCI/I(l)I/IKaTOPOM
IMOJIOKUTCIIbHBIMHA U IIPH 3TOM I[GIZCTBHTGHI;HO ABJIAIOIIUXCA
IIOJOXUTCIbHBIMHA

3apgaHue Ne18

OTMeThTe BepHBIE YTBEPKACHHS O CXEME TIOCTPOSHUS OTJIEIBHOTO JIEpEBa B MOJIEIH
«Cny4aiinslii nec»?

BbibepuTe oanH 13 4 BapuaHToOB OTBETA:
11 00y4eHUS UCIIOJIb3YETCs OABBIOOpKA 00yUaromieil BHIOOPKU
111 00y4€HHUs UCIIOJIb3YyEeTCs BCsl 00yuaroliasi BbIOOpKa
1UIst 00y4Y€HHUs BCErJa UCIO0JIb3yeTCsl MOJ0BMHA 00y4Yarolie BbIOOPKU

11 00y4eHHs KaKI0To JEpeBa UCIOIb3YETCsl CTPOro He3aBucumas (0e3
BO3BpAIICHU) TOJIBEIOOPKA 00yUaronieil BBIOOpKU

3apaHue Ne19

OTMeTbTE BEPHBIE YTBEPKACHUS O CIIy4YallHOM Jiece




BbibepuTte HecKonbko 13 5 BapnaHToB OTBETA:
yeM 6OJII>IH6 ACPCBLCB B JICCY, TCM JIYUIIC KAUCCTBO IIPCACKA3aHUA

BpEMsi HACTPOUKHU U pabOThI CIYy4alHOTO Jieca YBEITUMYMBACTCS
MPONOPLUHUOHAIIBHO KOJIMYECTBY JIEBEPEB B JIECY.

CIIy4anHBbIU JIeC IPUMEHUM JUIs PELIECHUS 3a/1a4 PErpeccuu
CIIy4aifHbIH Jiec B OOIIEM CIy4yae MEHEE TOUCH, YeM JIEPEBO PEIICHUN

KOJIMYCCTBO paCCMATPUBACMBIX IIPU3HAKOB BCCrida paBHO IIOJIOBHUHC
HN3BCCTHBIX ITPU3HAKOB

3apgaHue Ne20

JlepeBo perieHnii —

4)

#1(16.)
#2 (16.)
#3(16.)
#4 (16.)
#5(16.)
#6 (16.)
#7 (16.)
#8 (16.)
#9 (16.)
#10 (16.)
#11 (16.)
#12 (16.)
#13 (16.)
#14 (16.)
#15 (16.)
#16 (16.)
#17 (16.)
#18 (16.)
#19 (16.)
#20 (16.)

Bbibepute oanH 13 4 BapuaHTOB OTBETA:

CPEACTBO NOANEPKKHU IIPUHATHS PEILIEHUN, HCIIOJIb3YIOIIEECs B MAIIMHHOM
o0Oy4eHunH, aHaJIu3€e JAHHbBIX U CTATUCTUKE, IIPEJICTABIsIET COO0M
MEPAPXUUECKYIO CTPYKTYPY IPABUI BUJIA «ECIH - TO»

CBOMCTBO HHTCJUICKTYAJIBbHBIX CUCTCM BBIIIOJHATL OTACIIBHBIC (bYHKHI/II/I
HHTCJIJICKTA YCJIOBCKA, B TOM YHCJIC TBOPYCCKUC,

pa3Ho00pa3HbIe JaHHBIE, KOTOPbIE MOCTYIAIOT C MOCTOSIHHO PacTyIlen
CKOPOCTBIO U 00BEM KOTOPBIX MMOCTOSIHHO PACTeT;

MCTOJ pCIICHUS 3aaa4, TOYHBIN AJITOPHUTM PCIICHUS KOTOPBIX 3apaHee
HU3BCCTCH.

OTBeT = 1064

OTeT = 12082

OTeeT = 368

OtBeT = 344

OTeeT = 13791

OTeet = 2807

OTtBeT = 48.09652709960938
OTeT = 9636.00

1
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2.2. TunoBble 3aJaHus /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJILHOIO pPe3yabTaTa

[TpoBepsieMslii 00pa30BaTEeNbHBINA pPe3yIbTaT:




Kox n nanmenoBanune
WHJIMKaTOpa JOCTHIKEHUS OO6pa3oBareabHbIN pe3yabTaT
KOMIIECTCHIIUU
OIIK-6.2: [TpoBoIUT OOyyarontmiicsi ymeeT:
pacyeTsl OCHOBHBIX ITOKA3aTENIEH | -HUCMOIb30BATh METO/bl MAIIIMHHOTO OOYYCHHUSI [J1sl PELICHUS! TPUKIIAIHBIX 3a/1a4;
Pe3yIBTaTUBHOCTH CO3AAHUS -OLIEHMBATh Ka4eCTBO MOJIEII O0YJICHHUS;
MpUMEHEHHU HHPOPMAITMOHHBIX -POBOJUThH MAIIMHHBINA aHANN3 IaHHBIX O IPUMEHEHHS HHOOPMALIMOHHBIX CUCTEM U
CHCTEM M TE€XHOJIOTUI TEXHOJIOTHH;
3amanue 21

Otkpoiite Jupter notebook, cospmaiite Qaiin lab2 <pama damunus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), mnoakirouute
oubnuoTekn numpy u pandas u npouTuTe AaHHbIC U3 (aiiaa StudentsPerformance.csv B natadpeiim sp.

[MonyunTe pacmpeeicHHe YUCIOBBIX BENUYHH JaTappeiima sp UCIob3ys 6a30Bble METO/IbI BU3yanu3annn OHOMHOTEKH pandas.
Wmnoprupyiite 6ubmuoreky Seaborn. Mcmome3ys uHTepdeiic sl MOATOHKH PErPECCHOHHBIX MOIENed K  YCIOBHBIM
MOAMHOKEeCTBaM Habopa TaHHBIX BBIBEANTE rpaduK yCIeBaeMOCTH 110 MATEMaTHKE U YTCHHIO C pa3JIelICHHEM 110 MOy.

3amanune 22

3arpy3ute Moxyau OnOnmmorex numpay 1 matplotlib, a Taxxe Mogynu 6ubnroTexn Scikit-learn, HeoOXouMBIe 111 PaOOTHI C IPEBOM
pemenmii. 13 sklearn.datasets parpy3ute TecToBbIil Habop iris. M3ydnTe CTpyKTypy MOydeHHOTO Habopa naHHBIX. B Habope 150
9K3eMIUIIpoB ("'CTpOK" B MPHUBBIYHON HaM TePMHUHOJOTHH). KaXIoMy 3K3eMIUIIPY COOTBETCTBYET UETHIpE YHCIOBBIX aTpuOyTa
(mmHA YaIIenuCcTHKA B CM; IIMPUHA YaIlIeINCTHKA B CM; [UTHHA JIETIECTKa B CM; IITUPHHA JIeNIecTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. manHbII HAOOp MO3BONAET PEIINTH 3aMady KIACCH(PHUKALNU, OTHECEHHS PACTCHHSA "HpHC" HCXOAS W3 IIHPHHBI
JICTIECTKOB, JJIMHBI YaIICIUCTAKA U T.J. K OMHOMY M3 Tpex kiaccoB. Co3maiite memoncTpaTuBHbIi Decision Tree kimaccudukarop,
UCIONb3Ysl OJHOUMEHHBIN Kiacc n3 Oubnmnoreku sklearn m coxpanure ero B mepemennyro dt. Jlnst pasjeneHusi MHOXKECTBAa Ha
TECTOBOE W TPEHUPOBOYHOE HCIOJNB3yiTe MeTox train test split. OtoOpasuTe mNoONMyuyeHHOE AEPEBO peUIeHHi Tpaduuecky,
UCTONB3YyHTe MeTo plot_tree

3amanune 23

3arpy3uTe IaHHBIE M3 BCTpoeHHOTo Habopa load digits. JlanHbIe pencTaBistor coboit Habop u3 1797 pyKonucHBIX N300pakeHUH
mdp pasmepamu 8 Ha 8. Kaxknast kapTHHKa IpecTaBIeHa MacCHBOM M3 64 3HAYECHHUH IBeTa ISl KON sTYeHKH M300paKeHUs..
OOyunTe AepeBo pelIeHN U MOIy4YnTe NMpecKa3aHie Ha TECTOBOM BRIOOpKE. Busyanusupyiite npeackazaHue, yKaknTe TOUHOCTh
JUIS TIOJTyYEHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOCHHBIH Habop boston.

Habop manubx boston mpezacrasisieT coboit ciaoBaps ¢ kmoyamu data, target, feature names m DESCR. Kirtouy data coorBeTcTByeT
MacCHUB 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 xaxnoii crpouke 13 uncnoBbIx 3HaueHu. Bama 3agaua HaliTu onucanue kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 nnu
0.00632) 3T0 ypOBEHB MPECTYITHOCTH HA JAYIIy HACCICHHUS.

[MTocTpoiiTe nepeBo peuIeHU, IPEICKa3bIBAIONIEE CTOMMOCTD JKIIIbS 110 UMEIOLIMMCS JTaHHbIM. OOpaTtuTe BHUMaHHE, CTOUMOCTh
JKHJIbSI - BEJIMYMHA HEeTIpephIBHAs, U AepeBo kinaccudukanuu DecisionTreeClassifier Ham He mogoiaér. s npeackazanus 3HaYEHHUS
eNIeBOi (QYHKIMH HYKHO perpeccronHoe nepeBo DecisionTreeRegressor.

[epeGepuTe Bce epeBbsl HAa JaHHBIX boston 1Mo CIEIYIONMM IapaMeTpaM:

MakcuMalbHas TiryOuHa - oT 2 10 15 ypoBHeit

MHUHIMAaJIBHOE YUCIIO TIPo0 IS pasaeneHus - oT 2 mo 10

MUHUMAaJIbHOE YHCII0 TPo0 B JiucTe - oT 1 1o 10

Oto0Opasute JTy4ye napaMeTpsl U Jydllee AepeBo.

3ananue 25.

3arpy3uTe BCTpOCHHBIH Habop boston.

W3yuute ocranbHbie aTpuOyThl Kiaccudukaropa. Co3maiite monenb RandomForestClassifier ¢ 15 nepeBbsiMU M MaKCHUMAJIbHOM
riryOMHOW paBHOI 5 ypoBHsM Juist naHHbIX digits load().

OO0yuuTe MoJTy4eHHYIO MO/ieNb. BeimomHuTe npeackazanue. [locunraiite TOYHOCTS (Score) uis Jieca.

YxkaxuTe TpHU camblX BaXKHBIX Iapamerpa Ui JEpPeBbeB pEIICHHH B CO3JAaHHOM JIECy, HCIIONb3ys, Hampumep, arpuoyT
feature _importances_.

OIIK-6.2: [TpoBoauT | OOyuaroMiics BJIajeeT:

pacyeTsl OCHOBHBIX IIOKA3aTEJI€H | -HaBBIKAMH aHAM3a JaHHBIX 00 MH(HOPMALIMOHHOM CHCTEME B TOM YHCIIE U C UCIIOJIb30BaHUEM
PE3YNLTATUBHOCTA  CO3JAaHHS U | TEXHOJOTWI MalIMHHOT'O OOYUYEHHSI.

NPUMEHEHNST HMH(MOPMAIIOHHBIX
CUCTEM H TE€XHOJOTH

3amanne 26
3arpysute log-aiin aktmBHOCTH monB30BaTeneid B DMOC By3a. [IpoBeamre mepBuyHbI aHamu3. CrpynmupyiTe HaHHBIE IO
THI0JIL30BATEINI0. BBIBeAnTE rHCTOrpaMMy 110 BpEMEHH IIPOBOAMMOMY B crcTeMe. [locTpoliTe KpyroByro AuarpaMmy, OTOOpaKaroLIyro
3aTpaThl BpeMeHH 110 pazaenaM. OTBEThTe MUCEMEHHO, CKOJIBKO BPEMEHH B CHCTEME IIPOBOJIAT Yallle BCETo, KaKoil pa3ael ocemaoT
JaIre BCero.




3ananue 27

3arpy3uTe BCTpOCHHBIH Habop boston.

Habop manubix boston mpezcrasisieT co0oii ciaoBaps ¢ kimouamu data, target, feature names u DESCR. Kitouy data coorBeTcTByeT
MacCHUB CITUCKOB:

Hcnonp3ys anroput™ ciny4daiinblii nec (random forest) Co3naiite momens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCHMATBHOM
IyOMHOW paBHOM 5 ypoBHSAM aist AaHHbIX. OOyunTe HONydYeHHYI0 Mojelsb. BrimonHuTe mnpenckasanue. [locunraiite TOYHOCTD
(score) s neca

3amanne 28

WNmnoptupyiite Habop mamabix Fashion MNIST (mamnsie 6ubmmortexu keras), comepxamuii 70 000 m300pakeHHit 37€MEHTOB
OJIeXKIIBI B TPAAISIX CEpOro, B pa3penieHn 28x28 muKcenen.u MpoITUTe JaHHbIe/

PaznenmmTe Habop HA TPEHUPOBOYHBIN M TECTOBBIHN B mpornoprmu 85/15.

Busyanuzupyiite nepBbie 1ecsTh 0OBEKTOB U3 TPEHHPOBOYHOT'O HAbOpa.

[TocTpoiiTe HEHPOHHYIO CETh, COCTOALIYIO U3 TPEX CIOEB: BXOJHOI'0, CKPBITOI'O U BBIXOJHOTO..

3ananue 29

Ckauaiite nannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [{ns ckaunBaHus HCOOXOIUMO MPONTH MPOIETYPY
perucrpanuu. Paciakyiite apxuBblI train.zip  test.zip ¢ JaHHBIMU B KaTaJlore CO CBOMM IPOEKTOM.

B karanore train cozaiite nBe manku cat u dog. Pasnecure n3o0paskeHns U3 KaTajora train o BHOBb CO3/1aHHBIM ITarnkaM. Bel Mmoxer
caenathb 1o Bpy4Hyto (0 6aymuroB) win nporpamMmHO (1 6amr) ucmons3ys MeToas si3pika Python. Bam monamoOuTcst OubnmoTeka os
Y METOJIBI CTPOK.

CrenepupyiiTe naTacera u3 H300pakeHUH NCHONB3Ys MeTo onbimoTekn keras ImageDataGenerator.

C momomsto Merona flow _from_directory co3naiite reHepaTop JaHHBIX Ha OCHOBE N300paKeHUI M3 KaTajora.

HUccnenyiite nomy4deHHBIN TeHepaTop. BeiBenuTe Ha 3kpaH, nuzyuute Gopmy.

[TpoBenute oOpaTHyto onepaiuio. Buzyannsupyiite nepsbie MmsiTh 00bEKTOB U3 MOJyYEHHOro Habopa JaHHbIX.

Pacmienmure nmerommecs: JanHple Ha Tpu Habopa (train,test,validation), 160 ncHonp3yiiTe NaHHBIC U3 apXuBa test, HOATOTOBUB HX
COOTBETCTBYIOLIMM 00pa3oM.

CaMOCTOSTENbHO CO3/IaliTe U 00y4YrTe HEHPOHHYIO CETh ISl pa3lINueHHUs KOIIEeK U co0ak (1o mpuMepy J1abopaTopHOH S, 4acTb 2).
JloGeiiTech TOUHOCTH MOJICIH Ha BaJTUIAIMOHHON BRIOOPKE He Hibke 80%

3aganue 30

Peamusyiite kimacc Neuron OCYIIECTBISIONMKA BbIMONHEHHE QYHKIMH =x1*wl+x2*w2 +... +xnwn+b (1), rone x — 3Ha4yeHus,
MIOJIaHHBIE Ha BXOJI, W - Beca BXOJIOB, a b - cMemenne. B kauecTBe QyHKIMN aKTHBAIMN UCTIONB3YHTE CUTMOUAy. Y 0eanTech, 9To
CO3JTaHHBIN BaMH HEHpOH padoTtaet. [l 3TOro caMOCTOATENBHO 331alTe Beca M CMENICHNUS M 3HAYEHHS BXOJOB M MPOBEPHTE OTBET.
CoOepuTe 13 HEHPOHOB POCTEHIITYIO UCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOTO, CKPBITOTO M BEIXOIHOTO.
CKpBITBIH CII0H — 3TO J1F000H €10 MEXy BXOAHBIM (TIEPBBIM) CIIOEM CETH U BEIXOAHBIM (TIociietHiM). CKpPBITBIX CIIOEB MOXKET OBbITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /JIs1 NOATOTOBKH 00y4alOIMXCs K MPOMEKYTOYHOM aTTecTAlNU

HckyccrBennslii naTesekt. OcHoBHbIe moHsTUs M.
MammHHOEe 00yYeHue.

I'my6okoe obyuenue.

OOy4eHue ¢ yunreneMm 1 0e3 yauTens.

OcCHOBHBIE TIOHATHS aHANM3a AaHHBIX. [laHHbBIe, MO/ENb, 00pabOTKa JaHHBIX.
Lenu, aTansl, METOIBI M TEXHUKH aHAIN3A TaHHBIX.
@unpTpanys rpylnupoBKa U arperanus JaHHBIX.
Buszyanuzauus JaHHBIX.

Bmsyannzanus nanasix B Phyton.

Busyanuzanus B Pandas.

bubmmorexu Seaborn u Matplotlib

Pemaloume JACPEBbA: OCHOBHBIC ITIOHATHA.

3ajaya KiIaccuuKalym.

. JepeBbs pemienuii. OCHOBHBIE TapaMeTPhI AEPEBA.

. JepeBo pelieHuii B 3a1a4 pETPeCcCUH.

. Meron Onmmxaimmx cocezen.

Konuenuus ciyvaitHoro seca.

Cuydaiinast BBIOOpKa TPEHHPOBOYHBIX 00pa3LOB.

. YcpenHeHue mporHo3oB.

[Tpobnema mepeoOyUueHws.

Tumer ommboK: true negative, false positive.
Mertpuku kauecTBa Mmomenu: Precision, Recall, F1 score.
TectupoBanne ROC AUC.

HeliponHsle ceru.

HckyccTBeHHBIE HEMPOHBL.

DyHKIMY aKTUBAIIMU HEHPOHA.

IlepuenTpos.
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28. Obyuenue HelpoHa.

29. I'pagueHTHBIN CIyCK.

30. JIpobnenue mara npu rpaiu€HTHOM CITyCKe.
31. CroxacTuueckuil rpaJUEHTHBIN CITyCK.

32. Meroa HauCKOpEHIIEro cIrycKa.

33. HeiiponHas cetb.

34. OnpHOCHOIHASA MOACIb.

35. CaepTouHbIC HEHPOHHBIE CETH.

36. CBEpTOUHBIH CIIOH, CITOH OABBIOOPKH, TIOIHOCBSI3HBII CITOM.
37. LeneBast QpyHKIHA.

38. 3amaum pacmo3HaBaHUSA 00Pa30B.

39. Knaccudukanus 00BEKTOB.

3. MeTtoauueckue MaTepHuaJibl, ONpeesolue NpoueaIypy U KPpUTepUu OLleHUBAHUS
c¢opMHUPOBAHHOCTH KOMIIETEHIMA NMPU MPOBEACHUN MPOMEKYTOYHOM aTTeCTAMHU

Kpurepun ¢popMupoBaHusi OlIeHOK 110 0TBETAM HA BONPOCHI, BBHIIOJHEHHIO TECTOBBIX 3aaHUMH

- OIICHKAa <«OTJHUYHO» BBICTABJISCTCA 06y‘-IaIOH_[€MYC$I, CCJIM KOJHNYCCTBO HpaBI/IHBHLIX OTBCTOB Ha
Borpockl cocTaBisieT 100 — 90% ot obmiero o0béMa 3aJaHHBIX BOITPOCOB;

- OIICHKAa «XOpO]]JO» BBICTABJIACTCA OGy‘IaIOH_ICMYCSI, C€CJI1 KOJIMYECTBO HpaBI/IHBHBIX OTBCTOB Ha BOHpOCBI
— 89 — 76% ot ob6miero o0bEMa 3aTaHHBIX BOTIPOCOB;

- OILICHKA «Y/IOBJIETBOPHUTEJBLHO» BBICTABIACTCS OOYYAIOMIEMYCsl, €CIH KOJMWYECTBO IPABUIHHBIX
OTBETOB Ha TeCTOBBIE BOMPOCH —75—60 % oT 0011ero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEY/OBJIETBOPUTEIBLHO» BBICTABISACTCS OOYyYaromIeMycCsl, €CITM KOJUYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepuu popMupoBanus oueHOK Mo pe3yabTaTaM BbIINOJHEHUS 3aJaHUI

«OTIAUYHO» — CTAaBUTCS 32 padOTY, BHIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIIMOO0K U HEJ0YETOB.

«Xopomo» — CTaBUTCA 32 pabOTy, BHITOJHEHHYIO IOJHOCTHIO, HO TIPU HAJIMYUH B HEil He Oosiee OaHOM
Herpy0oii omOKY U OTHOTO HEJIoYeTa, He 00Jiee TPEX HEJJ0UETOB.

«Y10BJIETBOPUTEJIBHO» — CTABUTCS 32 padoTy, eciu 00ydarouuiics MPpaBUIBHO BBITOJIHUI HE MeHee 2/3
BCEi pabOThl WU JOIMYCTHJI HE Oojiee OJHON TpyOOoi OMMOKK U JBYX HEJAOYETOB, HE Oojee OIHON Tpy0oil u
oJIHOH Herpy0Ooi ommbKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HerpyOoii OMOKH U IByX HEIOUETOB.

«HeynoBjieTBOpUTEIBHO» — CTaBUTCS 32 pabOTy, €ClIM YKCIO OUIMOOK M HEJJOYETOB MPEBBICUIO HOPMY
JUIsL OLIEHKHU «yJIOBJIETBOPUTEIHHOY» WM MIPABUIBHO BBHIIIOJIHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pybvie OWUOKU: He3HAHUEe OCHOBHLIX NOHAMUU, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
owUbOKU, NoKazvleaoujue HenpasuibHoe NOHUMAHUeE YC08UsL NPEeOTOHCEHHO20 3A0AHUS.

- Hee2pyOble OWUOKU. HEMOYHOCTU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHATbHBIL 8b100P X00A PeUuleHUs.

- HeOoyemvl: HePAYUOHATIbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NO2PEUHOCMU 8 POPMYTUPOBKe
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OLEHOK 110 3a4eTy

«3a4TeH0» — CTYJCHT IEMOHCTPUPYET 3HAHHUE OCHOBHBIX Pa3/elIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX TMOHATHA W (PYyHIAMEHTAIBHBIX TPOOJIEM; TMPHOOpET HEOOXOAUMBbIE YMEHHS W HABBIKH, OCBOWJI
BOMPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyUYeHHBIX 3HaHUH, HE JOMYCTHI (PaKTHYECKUX OIIMOOK MPH OTBETE,
JOCTaTOYHO TIOCJIEJOBATEIIFHO W JIOTHYHO H3JIaraeT TEOPETUYECKUH MaTepuall, JONyCKas JIUIIb
HC3HAYUTCIIbHBIC HAPYIICHUS MMOCJICIOBATCIILHOCTU U3JIOKCHUA U HCKOTOPLIC HCTOYHOCTH.

«He3auTeH0» — BBICTABIIIETCS B TOM CJIydae, KOT/ia CTyICHT JEeMOHCTPHPYET parMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJI0B IPOrpaMMbl H3y4aeMOro Kypca: ero 0a30BbIX MOHATUH U QyHIaMEHTaIbHbBIX IpobiaeM. Y
9K3aMEHYEeMOT0 CJ1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSTEIPHOMY aHATMTHYECKOMY MBINUICHUIO, HMEIOTCS
3aTpyAHEHUS B U3JI0)KEHUU MaTepHaja, OTCYTCTBYIOT HEOOXOJUMbIC YMEHHSI U HABBIKH, JOMYIICHBI TPyObIe
OmMOKH ¥ HE3HAHWE TEPMHHOJIOTUHM, OTKa3 OTBEYAaTh HA JIOTOJIHHUTENBHBIC BOIPOCHI, 3HAHHWE KOTOPBIX
HCOGXOIII/IMO AJIg MOJIy4YCHUA MHOJIOKHUTEIbHOU OLCHKMU.



KpuTtepuu popMupoBaHus oleHOK MO IK3aMeHY

«OTIMYHO» — CTYyAEHT Ipuodpen HeoOXOOUMbIE YMEHHUS U HaBBIKH, MPOJEMOHCTPUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHHUS MTOJTyYCHHBIX 3HAHUH, HE TOMMYCTHII JIOTHYECKUX U (PAKTUYIECKHIX OITUOOK.

«Xopomo» — CTyIeHT Hpuodpen HeoOXOAWMble YMEHHS W HaBBIKH, MPOJAEMOHCTPUPOBAJI HAaBBIK
MPAKTUYECKOTO MPUMEHEHHUS MTOJTyICHHBIX 3HAHUHN; JOMYCTHI HE3HAYUTEIHHBIC OITMOKU M HETOYHOCTH.

«Y10BJ1€TBOPUTEIBHO» — CTYJCHT JOIYCTHJI CYIIECTBEHHbIE OIINOKH.

«HeynoB/1eTBOPUTEIBLHO» — CTYICHT JIEMOHCTPUPYET (PparMeHTapHbIC 3HAHUA H3Y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS U HABBIKH, TOMYIIEHBI IPyOble OIHOKH.
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