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Copnepxanue

ITosscHMTETbHAS 3aITHCKA.

TumnoBbie KOHTPOIBHBIC 3aJaHUS WM HHBIC MAaTEPUAIbI sl OIIEHKW 3HAHWM, yMEHUH, HAaBBIKOB U (WJIH)
OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOLINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHIA.

MeTtoauueckre MaTepHralbl, OMpeeNionie Ipoleaypy U KpUTEPHH OLEHUBAHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH MIPU IIPOBEACHUH IIPOMEKYTOUYHOHN aTTECTALIUHU.



1. IlosicHuTeILHASA 3aMIMCKA
Lenb mpoMeXyTOYHOH aTTecTalliud — OLEHMBAHHWE MPOMEKYTOUHBIX M OKOHYATEJIBHBIX PE3yJIbTAaTOB
o0ydeHHss TIO JTUCHHIUIMHE, OOECIEeUMBAIOMINX JOCTIKCHHE IUIAHHPYEMBIX pPE3yJbTaTOB OCBOCHUS
00pa30BaTeNIbHON MPOTrPaMMBI.

DopMBbI MPOMEKYTOUHOM aTTecTamu: 3a4€T, 5 ceMeCTp; IK3aMeH, 6 ceMecTp.

Ilepeyens koMIeTeHI NI, (POPMHUPYEMBIX B NIpoLecce OCBOCHHUS TUCHUTIMHBI

Kox naamkaropa qoCTmKeHHS
Ko n HauMeHoBaHue KOMIIETEHIINHA

KOMITETCHITHH
OIIK-6: CnnocobeH aHanu3upoBaTh 1 pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUYECKUE U OIIK-6.2: [TpoBOaUT pacueTsl
SKOHOMHUYECKHUE MPOIECCHI ¢ PUMEHEHUEM METOJI0B CHCTEMHOIO aHAJIH3a U OCHOBHBIX NOKa3aTesen
MAaTEMaTU4YCCKOIo MOJACIIMPOBAHMSA PE3YJIBTaTUBHOCTH CO3JaHUA U

PUMEHEHHS] TH()OPMAIIMOHHBIX
CUCTEM U TE€XHOJIOTHH

Pe3yabTaThl 00y4eHus Mo AUCHMILIMHE,
COOTHECeHHbIE ¢ IVIAHMPYEMbIMH pe3y/JIbTaTaAMHU 0CBOEHH 00pa3oBaTeIbHOI MPOrpaMMbl

Ko n HammeHoBaHMe HHIUKATOpA O1eHOYHBIE
Pe3ynbraThl 00yUeHUS 11O AUCIATUINHE

JOCTHUXKCHUSA KOMIICTCHIIUHN MaTepualibl

OIIK-6.2: TIpoBomur pacuersl | OOydaromuiics 3HaeT: Bomnpocsr (Nel -
OCHOBHBIX IIOKa3aTelell pe3yJbTaTUBHOCTH | (YHKIMH M MeTonsl Oubnuorekn Pandas: query, tail, Ne20)
CO3JIaHUs ¥ MpUMeHeHHs1 HHpOopManHoHHEIX | sample, head, groupby, agg;
CHCTEM M TEXHOJIOTHH METO/bl QUIIBTPALMH U arperaluu JaHHbIX;
MeTo 11 OnbmoTek tenserflow,keras, seaborn, matplotlib;
OCHOBHBIC METOIbI MAIITMHHOI'O o6yqu1/1ﬂ;
aHcaMOJIEBBIE METOIbI
OCHOBHBIE METPHKH KayecTBa MOJENeH MAIIMHHOIO
oOyueHwmsI:accuracy, precision, recall, F1 score.
OO0yyJaroruiics ymeeT: 3amanus (Ne21 -
BBINOJIHATH (QHIBTPALNIO JaHHBIX cpencTBamu Python; Ne25)
arperupoBaTh JaHHbIe cpeacTBaMu Python;
BU3yaJIM3MPOBATh JaHHBIE CpeAcTBaMU Onbimorek pandas,
seaborn, matplotlib;
BEIOMpATh THUN KJIACCH(PHUKATOpAa B 3aBHCHMOCTH OT
MOCTaBJICHHOM 3aJ1a4H;
CTPOMTBH JIePEeBbs PEILICHWA M BBIIOJHATH 110 HUM
npeJICKa3aHue;
CTPOHUTH MOJENDb '"CilydaliHbIll Jiec" W BBINOIHATH MO HEU
TIpe/ICKa3aHue;
OLICHHUBATh KAUYE€CTBO MOJACIIN 06yquM;1;
IIPOBOAUTDH MAaIIMHHBIA aHaJINu3 JAaHHBIX C HpI/IMeHeHI/ItV
UH(OPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIi;
penaTh 3a1adM KIacCU(pHUKAIUN METOIaMH MAIIMHHOTO
00y4eHuS;
peliath  3aJaud  PErpeccMd  METOJaMH  MalllMHHOTO
o0Oy4eHusI.
OO0yyJaromuiics Baajieer: 3amanus (Ne26 -
HaBBIKAMHU ITOCTPOEHUS JIepeBa PeLICHU; Ne30)
peanuzaiuu  ajqroputMa ciydaiiHoro jeca (Random
forest);
HAITUCAHUS OJHOCIIOMHBIX U MHOTOCIIOWHBIX HEWPOHHBIX
ceTel;
HACTPOMKH HEMPOHHBIX CETEH;
00y4YeHNsI MOZEIH.




[TpomexxyTouHas arrectaius (IK3aMeH) IPOBOUTCS B OJHOM U3 ClieAyonmx Gopm:
1) oTBeT Ha OMJIET, COCTOSIINI U3 TEOPSTHUSCKUX BOITPOCOB M MTPAKTUICCKHX 3aTaHUH;
2) BeimonHeHue 3ananuii B OMOC CamI VIIC.

[IpomexyTouHas aTTecTanus (3a4€T) NPOBOJUTCS B OAHOM U3 cleAyoIuX (GopM:
1) cobecenoBanue;
2) semonnenue 3ananuii B OMMOC CamI'VIIC.

2. TunoBbie’ KOHTPOJIbHBIEC 3aIaHUsl UM NHBIC MaTEePUAJIbI 1JISI OICHKHA 3HaHH]7], yMeHI/Iﬁ, HAaBBbBIKOB
H (I/IJ'[]/I) OnbITa I€ATCJIBHOCTH, XaPAKTCPU3YIOIIIUX YPOBCHL C(l)OpMI/IpOBaHHOCTI/I KOMIIeTeHIU

2.1. TunoBbie BONPOCHI (TeCTOBbIE 32aHKS) 1JISl OLIEHKU 3HAHNEBOI0 00Pa30BaTeJIbHOI0 pe3yJibTaTa

[TpoBepsiembIii 00pa3oBaTeIbHBIN PE3YJIbTAT:

Kon u HanMeHOBaHVE HHANKATOPA
JIOCTUKEHUS KOMIIETEHI[UU
OI1K-6.2: Iposomur | OOydJaromuiics 3HaeT:
pacdeTsl OCHOBHBIX IIOKa3aTENEH | - OCHOBHBIC KIACChl HAYYHO-TEXHHYECKHX 3aja4 B 00IacTu CBOEi MmpodecCHOHATbHON
PE3yJILTATUBHOCTH  CO3JAHWS M | JNEATeNIbHOCTH, pelllaeMble METOJAaMH MAIIUHHOTO OOYYeHUs; OCHOBHBIC METOABI -

TIPUMECHECHUSA I/IHq)OpMaI_[I/IOHHBIX MAIIUHHOT O 06y‘{eHHH; OCHOBHBIE METPUKHU Ka4€CTBA MOJIeJIe MaIlTHHHOTO O6y‘ICHI/IH;
CHCTEM U TEXHOJIOTHI

O0pa3oBaTebHEIN pe3yIbTaT

3apaHue No1

Nmnoptupyiite Habop naHHbIX fmri. s 3arpy3ku ucnons3yite OuOInoTeKy seaborn u
koManay seaborn.load dataset('fmri').OTBeThTE, CKOJIBKO CTPOK B 3TOM Habope. B mosne
OTBETa BBEUTE YHUCIIO O€3 MpoOeIioB.
3anuunTe Y1ucno:
1) OtBeT:

3apgaHue No2
HNmnoptupyiite Habop gannbix diamonds. Jliist 3arpy3ku ucnonb3yite OMOIMOTEKyY seaborn
u komaHay seaborn.load dataset('diamonds'). Cxonbko 6puuinanToB opranuku Very Good
B 3TOM HaOope? 3a orpaHky orBedaer crosdern ‘cut’. CKonupyHTe OTBET B MOJIE HIXKE.

3anumnTe Ynucno:
1) OtBeT:

3apaHue Ne3
Nmnoptupyiite Habop nanubix diamonds. [ 3arpy3ku ucnons3yiite OMOIM0TEKY seaborn
u koMmany seaborn.load dataset('diamonds'). OTcoptupyliTe HaOOp 1O BO3pACTAHMIO IICHEI.
Bri6epuTe B moaydeHHOM Habope CTPOKY ¢ uHAEKcoM 78. UeMy paBHO 3HaUY€HHE CTOJIOLA
price B 3TO CTpOKe?
3anuLmTe 41cno:
1) OTBeT:

3apgaHue N4
Nmmnoptupyiite Habop nanubix diamonds. [[7s 3arpy3ku ucnonb3yite 6u0ImMoTeKy seaborn

! HpI/IBO,II}ITC}I THUIIOBBIC BOIIPOCBI W 3aJaHUA. OI.[GHO‘IHLIG Cpe€acTBa, NPECAHA3HAYCHHBIC [JIA NPOBEACHUA aTTECTAMOHHOTO

MEpOIPUATHSI, XPaHATCS Ha Kadelpe B JOCTATOYHOM JUIsi TIPOBE/ICHHS OLIGHOYHBIX MPOLEAYp KOJIMuecTBe BapuaHTOB. OLeHOYHbIE
Cpe/ACTBa MOJUISKAT aKTyalH3alUuH C Y4YE€TOM pa3BUTHS Hayku, oOpa3oBaHUs, KyJIbTypbl, SKOHOMHKH, TEXHHKU, TEXHOJOTHH M
couuaibHOM cdepbl. OTBETCTBEHHOCTH 3a HEPACIPOCTPAHEHUE COAEPIKAHMUS OLIEHOYHBIX CPEJICTB Cper 00y4alonIMXcsl YHUBEPCUTETa
HecyT 3aBeyrolnni kadeapoi 1 mperoiaBareslb — pa3padoTYNK OIIEHOYHBIX CPE/ICTB.



u komanay seaborn.load dataset('diamonds'). OTGepuTe TONIBKO OPUILITUAHTHI C OTPAHKOM
Ideal. CxoybKO CTOUT TpETHil OPHILTHAHT B TTOJIydYeHHOM Habope? 3a orpaHKy OTBedaeT
crosider ‘cut’, 3a ieHy croinoery ‘price’. CKOMUPyHTE OTBET B MOJIE HUKE.
3anuwnte Y1cno:
1) OTBeT:

3apaHue Ne5

Nmmnoptupyiite Habop nanubix diamonds. s 3arpy3ku ucnonb3yite 0u0In0oTeKy seaborn
u komaHy seaborn.load dataset('diamonds'). Ckonpko OpuinaHTOB OpraHuku Premium B
TOM Habope? 3a orpaHkKy oTBedaeT ctoiioen ‘cut’. CKOmupyMuTe OTBET B IOJIC HIKE.
3anuunTe Y1ucno:
1) OtBeT:

3apaHue Ne6

Nmnoptupyiite Habop nanubix diamonds. 1ist 3arpy3ku ucnonb3yiite Onbanoreky seaborn
u komaHy seaborn.load dataset('diamonds'). OT6epute TobKO OpUIUIHAHTHI IBETA «J» U
orpanku «Premiumy. KakoBa cTouMocTh TpeTbero Opuiinanta B Habope? 3a LBET
oTBeuaet cronber ‘color’, 3a orpanky ‘cut’.
3anuunTe Y1ucno:
1) OtBeT:

3apaHue No7

Nmnoptupyiite HaOop gaHHBIX brain_networks. [[s 3arpy3ku ucnonab3yinte OUOIMOTEeKy
seaborn u komanay seaborn.load dataset('brain_networks'). OTBeTbTE KaKoe 3HaUCHUE
HaXOJUTCS B A4Ueiike patacera ¢ uHaekcamu 134, 7?7 CkonupynTe OTBET B M10JI€ HUKE.
3anuunTe OTBET:
1) OTBeT:

3apaHue Ne8

Nmnoprupyiite Habop nanHbix diamonds. st 3arpy3ku ucnonb3yite On0anoTeky seaborn
u koMmanay seaborn.load dataset('diamonds'). OtOepute TOIBKO OPUIIMAHTHI, BECSIIUE
MeHble 1-x kapara, orpanku «Ideal». KakoBa MakcumanbHasi CTOUMOCTh OpUJITHAHTA U3
sTOrO0 HAabopa? 3a Bec oTBeYaeT cToJidel ‘carat’, 3a orpaHky ‘cut’, 3a CTOUMOCTD ‘price’.

3anuinTte OTBET:
1) OTBeT:

3apaHue No9
Kaxkast u3 xkomann BeiBeieT cToOIbI 'gender'u 'math score'naradpeiima sp?
BbibepuTe oauH 13 4 BapMaHTOB 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 Ha3pIBaeTCs HeTaTUBHOE SIBJICHUC, BO3BHUKAIOIICC, KOrAa aJIrTOPUTM O6yquI/I$I
BBIpa6aTI>IBaeT MMpCACKa3aHusA, KOTOPbIC CJINIITKOM OJIN3KO WJIA TOYHO COOTBCTCTBYIOT
KOHKPCTHOMY Ha60py AAaHHBIX X1 HEC MOAXOOAT AJIA MPUMCHCHUSA aJITOPUTMaA K
JOTIOJITHUTEJIbHBIM TAHHBIM WM Oy TyIIIUM HAOI0ICHUSIM ?

BbibepuTe oanH 13 4 BapMaHTOB OTBETa:

1) nepeoOydeHue

2) HEJ000yUeHHe

3) KpOCcBaIyIanus
4)

peniaroliee nmpaBuio

3apaHue Ne11
J11st yero ucnosib3yeTcs MoABBIOOPOYHBIH CJ10M (MHAYE CII0M MyJIMHTA, TOJIBEIOOPKH,
cyOuckpeTu3amum)?
BbiGepute HEeCKOMbKO U3 4 BapnaHTOB OTBETA:

1) YMEHBIIICHUE N300paKEeHN,

2) YCKOPEHUE BBIYUCIICHUN

3) pacno3HaBaHHE MEJIKUX JIeTaliel N300pakeHUs
4) pazneneHue n3o0paxeHus: Ha PparMeHTbl

3apgaHue Ne12

Kakast pyHKIMS mpUMEHSIETCS 111 TOTO, YTOOBI KOJTMYECTBEHHO OIEHUThH BETUYHHY
PACXO0XKICHUS MEXIY MOTYYCHHBIMU U 0KUIAEMBIMU PEIICHUSIMUA HEUPOHHOM ceTu?

Bbibepute oanH U3 4 BapMaHTOB OTBETA:

1) GyHKIHS TOTEPh

2) (GyHKIHS aKTUBAIAA

3) CyMMaTopHasi GyHKIUs
4) CHUHYyCcOUJa

3apgaHue No13

KaKon MCTPHUKY HCHCCOO6p8.3HO HCITOJIB30BAaTh AJId OLICHKH Ka4eCTBA MOJCIIN OIIPCACIICHM A
OITYXOJIM Ha pCHTTCHOBCKOM CHHUMKE?
BbibepuTe oanH 13 4 BapMaHTOB OTBETa:

1) recall

2) precision
3) Accuracy
4) F1

3apaHue No14
Kak Ha3biBaeTcs o, B KOTOPOM KaXIblil HEUPOH COCIMHEH CO BCEMU HEMPOHAMU Ha




MpEAbIAYIEM YPOBHE, MPUYEM KaXKasi CBsI3b UMEET CBOW BECOBOM KO PUIeHT?

BbibepuTe oguH 13 4 BapMaHTOB OTBETA:

1) MOJIHOCBSI3HBIN
2) Dropout

3) CyMMAaTOPHBIN

4) aKTUBALMOHHBIN

3apaHue Ne15

Kakyro MeTpuKy 1eraecoo0pa3Ho UCII0Ib30BaTh JJI OLIEHKH KauyeCTBa MOJIEIN OINPEEIICHUS
CheIO0OHBIX SAr0J1 0 GoTorpaduu (U3 Habopa CbeJOOHBIX U SITOBUTHIX)?

Bbibepute onH U3 4 BapaHTOB OTBETA:

1) recall

2) precision
3) Accuracy
4) F1

3apaHue Ne16

OTMeThTe BEpHBIC YTBEPIKICHUS O BIUSHUN TTAPAMETPOB PEIIAOIIETO JEPEBhS Ha
nepeoOydeHHe.

Bbl6epVITe HECKOJbKO 13 5 BapnaHTOB OTBETAa.

Yem MeHbllie 3HaueHrne min_samples _split, TeM MEHbIIIE TEHACHITUS K

nepeooyyeHUI0
2) Uem menblie 3HaueHre min_samples leaf, Tem MeHbIIe TEHACHIINS K
nepeo0ydeHHI0
3) Yem meHbIIe TITyOrHA 1epeBa, TEM MEHbIIE TeHICHIUS K Tepeo0yUCHHIO
4) ['myOuHa nepeBa HUKaK HE BIUSET HA €r0 MePeo0yIeHHOCTD

Yem MeHbllIe 3HaUeHUe napameTpa max_leaf nodes, TeM MeHbIIE TEHIEHLINS K
nepeooyyeHUIo

3apaHue No17
OTMeTbTE BEPHBIE YTBEPKACHHS O METPUKE Ka4ECTBA accuracy...

Bb|6ep|/|Te HECKOSbKO 13 4 BapMaHTOB OTBETA.

accuracy IOKa3bIBa€T OTHOILIEHHE BEPHO KJIACCU(DHUIIMPOBAHHBIX HAOIIOACHUI
K 00ILIeMY KOJIMYECTBY HAOIIOACHUI

accuracy 0COOCHHO TI0JIe3Ha B 3aj]a4ax ¢ HecOalaHCUPOBAHHBIMH KJIACCAMHU -
2) KOT'/Ia OJIHMX 3HAYEHUH (SI0BUTHIX IPUOOB, HAPUMEP) 3HAYMMO MEHbIIIE, YeEM
Ipyrux (CheA0OHBIX TPHOOB).

accuracy HMCIIOJIb3yeTCs PEUMYIISCTBEHHO B 3a/1aUax KiacCU(pUKAIMK, HO HE
perpeccun

accuracy MoKa3bIBaeT J0JII0 00BEKTOB, Ha3BAHHBIX KJIACCUPUKATOPOM
4) MOJIOKUTEIBHBIMHU U IIPU 3TOM JEUCTBUTEIIBHO ABJISIOLINXCSA
MOJIOKUTEITHHBIMA




3apaHue Ne18

OTMeTbTE BEPHBIE YTBEPKIAECHHUS O CXEME IIOCTPOCHHUSI OTAEIBHOIO IEPEBA B MOJEIH
«Cry4daiiHbIi Jgec»?

BbibepuTe oanH 13 4 BapMaHTOB OTBETa:
1Sl 00yUYEeHUsl UCIIOJIb3YETCs MOABBIOOPKA 00yYaroIIeil BHIOOpKU
11 00y4eHUs UCTIOJIb3yeTcs B o0ydarolasi BbIoopka
11 00y4eHUs BCET1a UCIIONIb3yETCs I0JOBUHA 00y4aroIel BBIOOPKU

TUTsE 00YUYEHUS KaXKI0T0 JIEpeBa UCIIOIb3YETCsl CTPOro HezaBucumasi (0e3
BO3BpAILIEHUS) TTOABBIOOPKA 00yJarOIIeH BRIOOPKHU

3apaHue Ne19

OtMmeThTE BCPHBIC YTBCPIKACHUA O Cﬂy‘{aﬁHOM JCCC

BbibepuTe HECKONbKO M3 5 BapMaHTOB OTBeTa:
yeM OOoJIbIIe ACPCBLCB B JICCY, TCM JIYUIIC KAaUYCCTBO IMPCACKA3aHUA

BpEMSI HACTPOWKH U pabOTHI CIIyJaitHOTO Jieca YBETUIMBACTCS
IIPONIOPLUMOHAIIBHO KOJIMYECTBY JIEBEPEB B JIECY.

CJIy4alHbIN JIEC IPUMEHUM U1 PELICHUS 3314 PErpeCCUu
CIIy4aifHbIH JieC B 00IIEM clTyuyae MEHEe TOUCH, YeM JIEPEBO PEIICHHIA

KOJIMICCTBO paCcCMATpUBACMbIX IIPU3HAKOB BCCT/1a PABHO ITOJIOBUHC
HN3BCCTHBIX IIPU3HAKOB

3apgaHue No20

JlepeBo pelieHui —

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

Bbibepute oamnH 13 4 BapMaHTOB OTBETA:

CPEJICTBO MOJJIEPKKH MPUHATHS PEIICHUN, UCTIONB3YIOIIEECs B MAITUHHOM
OoOy4eHHH, aHATU3€ JJAHHBIX U CTATUCTUKE, IPEICTABIISIET COOOM
HEPAPXUUECKYIO0 CTPYKTYPY IIPaBUJI BUJIA «ECIH - TO»

CBOMCTBO HHTCJUICKTYAJIbHBIX CUCTCM BBIIIOJIHATH OTACJIbHBIC (I)YHKHI/II/I
HHTCIUJICKTA YCJIOBCKA, B TOM YHCJIC TBOPYCCKUC,

pa3zHOOOpa3HbIE JaHHBIE, KOTOPbIE IOCTYIAIOT C IOCTOSHHO pacTyIlen
CKOPOCTbIO 1 00bEM KOTOPBIX IIOCTOSIHHO PACTET;

MCTO/J pCHICHM 3a1a4, TOYHBIN AJIrOpruTM PCIICHUA KOTOPBIX 3apaHee
HU3BCCTCH.

Oteet = 1064

OteeTt = 12082

OTeeT = 368

OTtBeT = 344

OteeT = 13791

OTteet = 2807

OtBeT = 48.09652709960938
OTeeT = 9636.00




#9 (16.)
#10 (16.)
#11 (16.)
#12 (16.)
#13 (16.)
#14 (16.)
#15 (16.)
#16 (16.)
#17 (16.)
#18 (16.)
#19(16) 1,23
#20(16) 1
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2.2. TunoBble 32/1aHUS 1/l OLICHKH HABBIKOBOI'0 00Pa30BaTeIbHOI0 pPe3y/ibTaTa

[IpoBepsieMblit 00pa3zoBaTEeNbHBIN Pe3yIbTaT:

Ko n HaumeHoBaHue
WHIUKATOpA JOCTIKCHUS OO0pa3oBaTebHbIN pe3yIbTaT
KOMIICTCHITUH
OIIK-6.2: [TpoBoauT OO0yuaromuiicst ymeer:
pacdeThl OCHOBHBIX TTOKa3aTeen -HCIIOJIF30BAaTh METO/IBI MAITMHHOTO O0YUYCHHS JJIS PEIICHHS IPUKITaJHBIX 33/1a9;
Pe3yIBTATUBHOCTH CO3AAHUS H -OIIEHUBATH KAYECTBO MOJAEIH O0yICHHUS,;
pUMeHeHHs UHOOPMAITMOHHBIX -IIPOBOJIMTH MAIIMHHBIN aHAIN3 TaHHBIX O IPUMCHEHUS HHPOPMAIIMOHHBIX CUCTEM H
CHCTEM U TEXHOJIOTHIt TEXHOJIOTU;
3ananue 21

Otkpoiite Jupter notebook, cosznmaiite Qaiin lab2 <pama damunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noaxmounte
O6ubmmoTexn numpy u pandas u npoutuTe AaHHbIe U3 Qaiina StudentsPerformance.csv B natadpeiim sp.

[Nomyunre pacrpenesieHne YUCIOBBIX BEIWYUH AaTadpeiiMa sp HCHoIb3ys 6a30Bble METOABI BU3yaIn3auul Oubianoreku pandas.

Wmnoprupyiite 6ubnmoreky Seaborn. Mcmonb3yss wuHTepdeiic [uis MOIrOHKM PErpecCHOHHBIX MOJENeH K YCIOBHBIM

MIOAMHOKECTBaM HabOpa JaHHBIX BBIBEAUTE rPpa(UK yCIIeBAEMOCTH 110 MaTEMaTHKE M YTCHHIO C pa3/ielIeHHEM I10 TOJy.

3ananue 22

3arpy3ure Monynu Ombianorexk numpay u matplotlib, a Taxke moxynmn O6ubimmorexkn Scikit-learn, HeoOXoauMble Ui pabOTHL ©
npesoMm pemenuit. U3 sklearn.datasets parpysure TectoBblil HabOop iris. M3yuute cTpyKTypy nojydeHHOro Habopa JaHHBIX. B
Habope 150 sx3emmsipoB ('cTpok" B MPHUBBHIYHONW HAM TEPMUHOIOTHHN). KakmoMy 3K3eMIUIIpy COOTBETCTBYET YETHIPE YHCIOBBIX
aTpuOyTa (JUIMHA JalIeINCTHKA B CM; IIMPHHA YaIISIUCTHKA B CM; JUTHHA JICTIECTKA B CM; IIUPUHA JIETIECTKA B CM) | Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. maHHBI HAOOpP MO3BOJAECT PEUINTD 3amady KiacCH(UKAIINHM, OTHECCHHS pacTeHH "HpHUC" MCXOIs 3
IIMPUHBI JIEIECTKOB, [UIMHBI YaIleJMCTHKa W T.0. K OOHOMY U3 Tpex kiaccoB. Cozmaiite memoHcTpaTtuBHBIN Decision Tree
KIaccu(UKaTop, MCIONIB3YsI OMHOMMEHHBIN Kitacc 3 oubmmoreku sklearn m coxpanute ero B mepemennyto dt. [l pasmenenus
MHO)KECTBa Ha TECTOBOE M TPEHHUPOBOYHOE HCHONB3yHTe MeTox train test split. OTtoOpa3uTe mNonyueHHOE AEPEBO PELICHUI
rpaduvecKu, UCIOJb3yiTe MeTo plot tree

3ananue 23

3arpy3uTe naHHBIE U3 BCTpoeHHOTo Habopa load digits. JlanHbIe IpeaCcTaBIsIOT co60it Habop u3 1797 pyKOMUCHBIX N300paskeHHA
uudp pasmepamu 8 Ha 8. Kakgas kapTHHKA IpefcTaBIeHAa MacCUBOM U3 64 3HAYEHUI 1[BeTa I KaKIOU SUEHKH M300pakeHusl.
OOyunTe AepeBo pelIeHuil 1 MOdy4nTe NMpecKa3aHie Ha TECTOBOM BhIOOpKE. Busyanusupyiite npeackazaHue, yKakuTe TOYHOCTh
IS IOJTyYEeHHOTO JIepeBa.

3aganue 24.

3arpy3ure BCTpOeHHBIH Habop boston.

Habop nanHbIX boston mnpexacrasisier co0oii cioBapb ¢ kimouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MacCUB 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 xaxnoit crpouke 13 uncioBbiX 3HaueHUi. Bama 3a7ada HailTH omucanue Kaxaoro u3 HuX. Tak nepBoe 3HaueHnue (6.3200e-03
i 0.00632) 3T0 ypoBEHb MPECTYITHOCTH HA TYITy HACEICHHS.

[ocTpoiiTe nepeBo pemieHuit, npeIcKa3bIBaloIIee CTOMMOCTD JKHIIBS TI0 UMEFOIIMMCS TaHHBIM. O0paTtuTe BHUMaHHE, CTOMMOCTD
KWJIbS - BEJIMYMHA HenpepbiBHas, n jaepeBo kiaccudukammm DecisionTreeClassifier nam ne mnomoinér. [lns npenckazanus
3HauYCHUs 1eIeBOH (QYHKIMU HY)KHO perpeccionHoe JepeBo DecisionTreeRegressor.

[epeGepute Bce nepeBbs Ha JaHHBIX boston MO CIEAYIOLIMM apaMeTpam:

MaKcHMaJlbHas rryouHa - oT 2 10 15 ypoBHel




MUHUMAaJIFHOE YHCIIO TIpo0 I pa3aeneHus - ot 2 1o 10
MUHUMAaJIBFHOE YUCIIO MPod B mcTe - oT 1 1o 10
OtoOpazuTe JTydIme napameTpsl U JIydiiee 1epeso.

3ananue 25.

3arpy3ure BCTpOeHHbINH Habop boston.

Wzyunte octampHble aTpuOyTHl Kiaccudukaropa. Cosmaiite Moaens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMabHOM
riryOMHOMN paBHOW 5 ypoBHAM A naHHbIX digits load().

OO0yunTe MoIy4YeHHYI0 MoJieNb. BrmonanTe npenckazanue. [locuuraiite TOUHOCTS (score) s jgeca.

VKaxuTe TPU CaMBIX BaKHBIX IapaMeTpa Uil JepeBbeB PELICHHH B CO3JAHHOM JieCy, HCIIONb3Ys, HampuMep, aTpHOyT
feature _importances_.

OIIK-6.2: Iposomur | O6yyaromuiics BJajgeer:

pacyeTsl OCHOBHBIX IIOKa3aTeNel | -HaBbIKAMM aHalW3a JaHHBIX 00 WH(QOpMALMOHHOI cHcTeMe B TOM 4YHCIe H C
pe3yJIbTAaTUBHOCTU  CO3JAaHUS M | MCIIOJNB30BaHHEM TEXHOJOTHHA MAIIMHHOTO O0YyYEHHS.

OPUMEHCHUST UH(POPMAIMOHHBIX
CHCTEM U TEXHOJOTHH

3ananue 26

3arpys3ute log-tdaiin aktmBHOCTH mone3oBareneid B DMOC Byza. [IpoBeanrte mepBuuHbIM aHanm3. Crpynmupyiite TaHHBIE MO
[I0JIb30BATEN0. BpiBeaure rucrorpamMmy II0 BpPEMEHHM IpoBoJuMOMY B cucrteme. IlocTpoiiTe KpyroByw auarpammy,
0TOOpaXKaIoOILyI0 3aTpaThl BpEMEHM MO paszaenaMm. OTBETbTE€ NMHCHMEHHO, CKOJIBKO BPEMEHH B CHCTEME MPOBOMST Halle BCETO,
KaKOH pas/iel MOCeIaroT Yalie BCEro.

3aganue 27

3arpy3uTe BCTpOCHHBIH Habop boston.

HaGop mamapIX boston mpenctaBmsier co0Ooif crmoBaps ¢ kmouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MAaCCUB CIIHCKOB!

Ucnone3yss anroput™m ciydaiiaeiii jgec (random forest) Cospmaiite momens RandomForestClassifier ¢ 20 nepeBbsaMu u
MaKCHMaJIbHOM TiIyOWHOH paBHOM 5 ypoBHAM Uit naHHBIX. OOyuyWTe MOJYYEHHYIO MOAENb. BEIMOMHHMTE NpencKa3aHue.
ITocuuTaiiTe TOYHOCTS (Score) ISt Jeca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (nanusie Oubnnorexu keras), copepxammii 70 000 nzoOpakeHHH 3J€MEHTOB
OJI)K/IbI B TPAJIALIUSIX CEPOTO, B pa3pelieHnu 28X28 MUKCeNeil.u IpouTHTe JaHHbIe/

Paznenure Habop Ha TPEHUPOBOUHBII U TECTOBBIH B ponopunu 85/15.

Busyanusupyiite nepssie 1ecsiTh 00bEKTOB U3 TPEHUPOBOYHOTO HAabopa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOALLYIO U3 TPEX CIIOEB: BXOAHOIO, CKPBITOI'O U BBIXOJHOTO..

3amaunune 29

Ckauaiite qannsie ¢ caiira kugle (https://www.kaggle.com/c/dogs-vs-cats/data). []ns ckaurBanus HEOOXOAUMO MPONTH MPOLEAYPY
peructpanuu. Pacriakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOMM IPOEKTOM.

B karanore train co3naiite nse mamku cat u dog. PazHecure m3o0paxkeHns W3 Karaiora train Mo BHOBb CO3IAaHHBIM ITallkaM. B
MOXET caenath 370 BpyuHyto (0 OammoB) mimm mporpamMuo (1 Gamn) mcmonb3yst metoasl si3pika Python. Bam momamoOurtcs
OHMOIMOTEKA OS U METO/IBI CTPOK.

CrenepupyiiTe naraceTa U3 H300pakeHU UCTIONB3Ys MeTo OnbimnoTexn keras ImageDataGenerator.

C nomoursro Merona flow from_directory co3naiiTe reHepaTop AaHHBIX HAa OCHOBE N300pakeHUH U3 KaTaora.

Hccnenyiite nosrydeHHbI reHepaTop. BeiBequre Ha 5KpaH, u3yuure Gopmy.

[TpoBenure oOpaTHyIO onepanuio. Buzyanusupyiite nepBblie MsTh 0OBEKTOB U3 MOJYYEHHOT0 HA0Opa IaHHBIX.

Pacmennte umeromuecs naHHbIe Ha TpU Habopa (train,test,validation), miu0o ucnonb3yiiTe aHHBIE 3 apxKBa test, HOATOTOBUB X
COOTBETCTBYIOIINM 00Pa30M.

CaMOCTOSTENHHO CO3AalTe U 00yUIHTE HEHPOHHYIO CETh IS pa3IMUeHIsI KOIIeK U cobak (1o mpuMepy J1abopaTopHOi 5, 9acTs 2).
JloGeiiTech TOYHOCTH MOJEITH HA BATUIAIMOHHON BRIOOpKE He Hibke 80%

3ananue 30

Peanmmsyiite xracc Neuron OCYIIECTBISIONINKA BHITONHeHWE (QyHKIMH =Xx1*wl+x2*w2 +.. +xnwn+b (1), roe x — 3HaueHwUs,
TIOJJaHHBIC HA BXOJ, W - Beca BXOJIOB, a b - cMemeHne. B kauectBe GyHKIMN aKTHBAIMK UCTIONB3YHTE curMonay. Y 0eauTech, 4To
CO3JIaHHBIA BaMH HEWpoH pabotaeT. /Iyt 9TOro camMoCTOATENBHO 3aJaliTe Beca M CMEIIEHHs M 3HAYCHUsS] BXOJOB W IIPOBEPHTE
OTBET.

CoOepuTe U3 HEHPOHOB NPOCTEUIIYIO UCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CIIOEB: BXOJIHOT'O, CKPBITOTO U BBIXO/IHOTO.
CKpBITHIHA €O — 3TO MH000# cI0i MKy BXOAHBIM (TIEPBBIM) CIIOEM CETH M BBIXOAHBIM (TOCieTHUM). CKPBITBIX CIIOEB MOXKET
OBITH HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /LISl MOATOTOBKHU 00y4al0IMXCs K MPOMEKYTOYHOH aTTecTAlul

1. HckyccrBenHsid nHTeIeKT. OcHOBHBIE OHATHS .
2. MammaHOe 00yucHue.
3. T'myboxoe obyucHue.



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

OO0y4eHue ¢ yanuTeseM u 6e3 yIuTes.

OCHOBHBIE NTOHATHS aHAIN3a JaHHbBIX. JlaHHbBIEe, MOJIeIIb, 00pab0TKa JTaHHBIX.
Llenn, aTarnsl, METOABI M TEXHUKH aHAJIN3a JaHHBIX.
QunbTpanus rpynnupoBKa U arperanus JaHHbIX.
Busyanuzanus naHHbIX.

Busyanmzarus naasaeix B Phyton.

10. Buzyammsauus B Pandas.

11. bubnmorekn Seaborn u Matplotlib

12. Pemaromue AepeBbs: OCHOBHBIE TOHSATHSL.

13. 3anava knaccuduKanu.

14. JlepeBbs peuieHuii. OCHOBHBIE TapaMeTPhI JIEpeBa.
15. JlepeBo peleHuid B 3a7]a41 PETPECCHH.

16. Merton Onmxalnx cocenci.

17. KoHuenuus cay4aiHOro Jreca.

18. CuydaitHast BEIOOpKa TPEHUPOBOYHBIX O0PA3IIOB.
19. Ycpennenue nporso3os.

20. TIpoGiema mepeoOyIeHUs.

21. Tumnsl ommboK: true negative, false positive.

22. Merpuku kadectBa moaein: Precision, Recall, F1 score.
23. TecrupoBarnne ROC AUC.

24. HeiipoHHBIE ceTH.

25. HUckyccTBEHHbIE HEHPOHBIL.

26. OyHKIMM aKTUBALUU HEHpOHa.

27. TlepuenTpoH.

28. OOyueHnue HelpoHa.

29. I'pagueHTHBIN CIYCK.

30. JpobneHne mara npu rpagieHTHOM CITyCKe.

31. CroxacTudeckuil rpailueHTHBIN CITyCK.

32. MeToa HauCKOPEHILEro CiyckKa.

33. HeiipoHHas ceTb.

34. OnHocnoitHas MOJEIb.

35. CaeprouyHbIC HEHPOHHBIE CETH.

36. CBEpTOUHBII CJI0H, CJI0I OABBIOOPKH, TOTHOCBSI3HBIHA CIIOM.
37. llenerast GyHKIWS.

38. 3amaun pacro3HaBaHUS 00Pa30B.

39. Knaccudukanms 00beKTOB.

00N L s

3. Meroan4eckue MaTepHaJIbl, ONpeaesAoLHe NPoue1ypy 4 KpUTepHH OLleHUBAHUA
c(hopMHPOBAHHOCTH KOMIIETCHIMI NIPU NPOBEACHUH MPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢gopMupoBaHns OLIEHOK 10 0TBETAM HA BONPOCHI, BHITNIOJHEHUIO TeCTOBbIX 3aJaHUM

- OIIEHKAa «OTJIMYHO» BBICTABIIACTCS OOYUaIOIMIEMyCs, €CIIM KOJWYECTBO MPABWIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 — 90% ot obriero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «XOPOIIO0» BBICTABISCTCA OOyYaIOMEMYCsl, €CJIM KOJIMYECTBO MPaBUIBHBIX OTBETOB Ha
BONPOCHI — 89 — 76% oT 0011ero 06bEMa 3alaHHBIX BOTIPOCOB;

- OIICHKAa «YAOBJIETBOPUTEIBLHO» BBICTABISACTCS OOYYArOMIEMYCs, €CIU KOJMYECTBO MPABHUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCKHI —75—-60 % oT 0b1iero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYJAOBJETBOPUTEIbLHO» BBICTABISAETCS 00ydaromeMycCs, €CJId KOJUYECTBO MPABUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popMupoBaHus OLIEeHOK I10 pe3yJibTATAM BbINOJTHEHHS 32 JaHUH

«OTJIMYHO» — CTaBUTCS 3a pabOTY, BBIMOJIHEHHYIO OJTHOCTHIO 0€3 OIMIMOOK U HEJJOUETOB.

«Xopo1o» — CTaBUTCS 3a PadOTy, BHINMOJHEHHYIO TIOJTHOCTBIO, HO TIPY HAJMYWU B HEH He Oosiee OqHOM
Herpy0Ooit olMOKH M OIHOTO HeJ04eTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPUTEIBHO» — CTABUTCSA 33 paboTy, eciii 00y4JaroNHiAcs PaBUIHHO BBITOJIHUI HE MeHee 2/3
Bcell pabOThl WM JOMYCTHI He Oosee oAHOM Tpy0oil ommOKu U IBYyX HEAOYETOB, HE Oosee oAHOMN Tpy0oil u
OJTHOM HerpyOoit ommoOKy, He 6oiee TpeX HerpyObIX OMMOOK, OAHOM HEerpy0oii OIMOKH U IByX HEIOYETOB.

«HeynoBJ1IeTBOPUTEJIBHO» — CTABUTCS 3a PabOTY, €CIM YUCIO OMIMOOK U HEJA0YETOB MPEBBICUIO HOPMY
JUTSI OTICHKH «YOBJICTBOPUTEIIHHOY WJIU MPABUIHHO BHITIOJTHEHO MeHee 2/3 Bcel paboThlI.

Buowi ouwubok:

- 2pyoOvle owubKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, HE3HAHUE NPUeMO8 peuleHus 3a0ay,



OWUOKU, NOKA3bI8AIOUJUE HENPABUTLHOE HOHUMAHUE YCI08USL NPEONONCEHHO20 3A0AHUS.

- HeepybOvle OWUOKU: HEeMOUYHOCMU HOPMYIUPOBOK, ONpedeieHUll, HepayuoOHAIbHbIL 8blO0p X00d
pewenus.

- Hedouembvl. HEPAYUOHANIbHbIE NPUEMbl  BbINOJIHEHUS 3A0AHUsL,  OMOENbHble NOZPeUHOCU 8
Gopmynuposke 66160008, HEOPEAHCHOE BbINOTHEHUE 3A0AHUS.

Kpurtepun ¢popmMupoBaHus OLleHOK 110 3a4eTy

«3a4TeH0» — CTYJIEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3Z€JIOB IPOIPaMMBbI H3y4aeMOro Kypca: ero
0a30BBIX TOHATHH W (QYHIAMEHTAIBHBIX IMPOOJIEeM; MPUOOpENT HEOOXOAMMBIE yYMEHHUS M HABBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOJTyUYEHHBIX 3HAaHUH, HE TOMyCTHI (PaKTHUECKUX OIIMOOK MpU OTBETE,
JOCTaTOYHO IIOCIEAOBATENbHO M JIOTUYHO H3JIaracT TEOPETHYECKUH MaTepuall, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYILIEHUS I10CIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISIETCA B TOM CIy4ae, KOTrJa CTyJAE€HT IEMOHCTPUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/1€JI0B IPOrpaMMbl H3y4aeMoOro Kypca: ero 0a30BbIX NOHATUH U (yHIaMEHTaNIbHbIX IpoliaeM. Y
9K3aMEHYEMOTr0 €J1a00 BbIpak€Ha CIIOCOOHOCTb K CAMOCTOSTEIIbBHOMY AHATMTUYECKOMY MBIIUICHHUIO, UMEIOTCS
3aTPyAHEHUS B M3JI0)KEHUM MaTepuana, OTCyTCTBYIOT HEOOXOAMMbIE YMEHHUS U HAaBBIKH, JIOMYIIEHBI IpyOble
OmMMOKK M HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJIHHUTEIBHBIC BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO JJIsl IOTY4YEHUS TOJT0XKUTEIbHON OLIEHKH.

Kpurtepun (popMHpPOBaHUs OLIEHOK 110 IK3aMEHY

«OTIMYHO» — CTYJIEHT NpruoOpen HeoOXOAMMbIE YMEHHUS W HaBBIKH, MPOAEMOHCTPHPOBAT HABBIK
MPAaKTUYECKOr0 MPUMEHEHUS MOTyYEeHHBIX 3HAHUH, HE TOMYCTHII JIOTHYECKUX U (PAaKTUYECKUX OIINOOK.

«Xopomo» — CTyieHT npuoOpen HeoOXOAMMbIE YMEHHSI M HABBIKH, INPOJEMOHCTPHUPOBAJ HABBIK
IPAaKTUYECKOTI0 MPUMEHEHUS MOIyYEHHBIX 3HaHUH; Oy CTUII HE3HAYUTEIbHbIE OIIMOKN U HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTY/ICHT JIOIYCTUJI CYIlIE€CTBEHHBIE OLLIMOKH.

«HeynoBJIeTBOPUTEJIBHO» — CTYACHT JIEMOHCTPUPYET (hparMeHTapHble 3HAHUS H3y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXOUMBIC YMEHUS M HABBIKH, JOMYIICHBI IPyObIe OIINOKH.
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