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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAICHUE CTYACHTAMU OCHOBHBIMU METOAAMU METOJOB MAaIlIMHHOI'O 06yquH$I, TIOJTY4YCHUE HABBIKOB TPOrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | 51.0.06.03

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-2 Crioco0OeH NpIMEeHSTh COBPEMEHHBIE TEXHUKU M METOAUKH cOOpa JaHHBIX, MPOIBUHYTHIE METOBI HX 00pabOTKH U aHAJIH3a,
B TOM YHCJIE€ HCIIOIb30BaTh HHTEIUIEKTYaIbHbIC HH(OPMAIIMOHHO-aHAINTHIECKUE CUCTEMBI, IIPU PELICHUH YIIPABICHYECKUX U
HCCIIe/IOBATEIbCKHIX 3a/1a4

OIIK-2.3 Hcmonb3yeT METOABI UCKYCCTBEHHOI'O HHTEJIIEKTa (MAIIMHHOIO O0YUCHNUS) U aHAIH3a OONBIINX JAHHBIX AN PEIIeHHs
NPHKIIaIHBIX 32124

08.026. IIpodeccuonanbusbiii crangapt "CIHIEHNUAJNCT B COEPE 3AKYIIOK", yrBep:kI1éHHBIH NPUKA30M
MuHucTepeTBa TpyAa U counanabHoii 3amuThl Poccuiicko ®@enepauuu ot 10 centsiopst 2015 r. N 6251 (3aperucrpupoBaH
Munucrepcrsom rocrunnn Poceniickoii ®@enepanun 7 oxrsiops 2015 r., perucrpanuonnsiii N 39210)

OIIK-2. C. Dkcnieptusa pe3ynbTaToB 3aKyloK, IPUEMKa KOHTPAKTa
C/01.7 IIpoBepka coOm0IeHUH YCIOBUI KOHTPAKTa

OIIK-2. D. KonTpois B chepe 3akymnok
D/01.8 MoHUTOPHHT B cepe 3aKYIIOK

OIIK-2. D. KonTpons B chepe 3aKkynok
D/02.8 Aynut 1 KOHTPOIB B chepe 3aKyHoK

B pe3yabTaTe ocBOeHHS TUCHUILTHHBI (MOIYJIs1) 00YYaIOLIMIiCS T10IKEH

3.1 (3HaTh:

3.1.1 | oOCHOBHBIE METO/IbI MALIMHHOTO OOYUECHHUST; KIACCH(DUKAIHIO 3814 MAIMHHOTO O0YUEHHs; METPUKH KAaueCcTBa MOJIEIH;
¢dyskum 1 Metop! Ondarorekn Pandas: query, tail, sample, head; MeTonp! GUIBTpaIK U arperanuy JaHHBIX; TPU3HAKH
epeo0yIeHHOCTH MOIeNn; MeTosl Ondmuotek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTh gaHHBIC cpencTBaMu Python; BEIMOTHATE GHIBTPAIIO JaHHBIX cpencTBaMu Python; HacTpamBaTh Bec
HEeWpOHHA; BEIOMPATH THII KJIACCH(HIKATOPA B 3aBICUMOCTH OT ITOCTABJICHHOH 3aa4ul; BU3YaJIH3UPOBATh JaHHbIC
cpeacrtBamu 6ubanorex pandas, seaborn, matplotlib;

3.2.2 | BBIMONHATH MHOT'OKJIACCOBYIO KiTacCUUKanuio Merogamu oudnuorexu sklearn;

3.2.3 | cTpouTh EPEBbsI PEIICHUI 1 BBITIOIHSTH 110 HUM TIpeJICKa3aHue.

3.3 | Bragers:

3.3.1 | co3ganus u yreHus garadperimMos;

3.3.2 | noCTpOeHuUs AepeBa PELICHUl;

3.3.3 | peanmzarun anroputMa cirydaitaoro jieca (Random forest);

3.3.4 | HanucaHusl HEMPOHHBIX CeTell;

3.3.5 | 00y4eHHUsT MOZICITH.

4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacoB | [Ipumeuanue
3aHATUS / Kype

Pasnen 1. BBeeHue B cucTeMbl MCKYCCTBEHHOI'O HHTEJJIEKTA.
IIpenodpadoTka TaHHBIX.

1.1 HckycctBennbiit nnTemiekT. OcHoBHbIE noHATHs MU, MamuHHOe 00ydeHue. 2 2
I'nydokoe obydenue. OOydeHue ¢ yunteneM u 6e3 yaurtens. /Cp/

1.2 JlaHHBIC, MOZIENB, 00pabOTKa TaHHBIX. METOMOIOrnIeCKUE TPHUHITATIBI AaHATTH3BI 2 2
naHHbIX. [lenn, sTamnbl, METOBI U TEXHUKH.
OunbTpanys TpyNnyupoBKa U arperanus AaHHbX. /JIex/

1.3 Busyanuzauus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzamust B 2 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/

1.4 AJTOPUTMBI M CTPYKTYpPhI JaHHBIX. bubnnoreka Pandas: cTpyKTypsl JaHHBIX: 2 2
Series u DataFrame. PaGora c csv.
Mp/

1.5 OunbTpanyus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 KooHOK. MeToabt 2 2

query, tail, sample, head. O6beauHEeHNE MeTONOB. /Cp/




1.6

OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 komoHOK. MeToabt
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/

1.7

Arperarus nanabeix B Pandas: count, sum, max, min, mean, median. MeTosI
groupby u aggregate. O0bpeauHeHNEe MeTOOB. /Cp/

1.8

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTossr
groupby u aggregate. O0bpeauHeHNEe MeTOA0B. /Cp/

1.9

Busyanuzauus gannsix B Phyton. Metozas! Busyanuzauuu B Pandas. bubaunorexu
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCCHBAHUS.
AHaNM3 U HHTEPIIPETAIs Pe3yIbTaToB Busyanu3anun. /Cp/

Pa3nen 2. Meroab! MAIIMHHOIO 00y4eHUsl

2.1

Pemaromiye nepeBbs: OCHOBHBIE MoHATHS. Kitaccubukanus. Jlepesbs pelieH .
OCHOBHBIE TTapaMeTphl epeBa. JlepeBo pelieHnii B 3a1a4u perpeccud. Metox
ommkaimmx coceneit. /JIex/

2.2

Konnenius cirydaitaoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IoB.
VYepeanenue nporHo3oB. [Ipobnema nepeodyueHus. MeTpuKU KauecTBa MOAEIH.
Tectuposanre ROC AUC. /Cp/

23

Hetipornsie cetu. MckycctBeHHbIe HelipoHsl. [Teprientpon. O0y4enue
Helpona. /Cp/

24

I'paguentHsIi ciyck. JIpobneHne mara mpu rpaJHeHTHOM CITyCKe.
Croxactryeckuil rpalueHTHBIN ciiycK. MeTo Hauckopeiiiero ciycka. /Cp/

2.5

Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIC HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOITHOCBS3HEIHN cioi. [{eneBas
¢yaxuus. /Cp/

2.6

3agaun pacno3HaBaHus 00pa3oB. Knaccudukarmms o6sexros. [Tonck
n300pakeHus mno oopasiy. /Cp/

2.7

Pemarorue aepeBbsi: 00ydeHue Moaean. budauoreku sklearn, pandas, numpy.
Bei6op napamerpoB monenu. Kpocc-anunarus. [Ipeasapurensras 00paborka
JaHHBIX. TpeHUPOBOUHBIN HAOOp NaHHBEIX. TeCTOBBI HAOOP JAHHBIX.

Mp/

2.8

Bubnmoreku sklearn, pandas, numpy. Beidbop napamerpor moaenu. Kpocc-
Banmpanys. [IpensaputenpHas 00paboTka TaHHBIX. TpeHHPOBOYHEIH HAOOp
JaHHBIX. TecToBBII HAOOp HaHHBIX.

/J1a6/

2.9

Konuenmus ciyyaitnoro neca. Ciyyaiinasi BBIOOpKa TPEHHUPOBOYHBIX 00Pa31IoB.
VYepennenue mporHo3oB. [Ipobnema nepeodydeHus. THITBI oIIHOOK: true
negative, false positive. Metpuxu kagectsa: Precision, Recall, F1 score.
Tectuposanune ROC AUC. /Cp/

2.10

PacniosHaBaHue pyKOMUCHBIX HU(P. AJITOPUTMBI CIIy4aiHOTO Jieca.
OnTuManbHbIe TapaMeTpsl aepesa u seca. /Cp/

2.11

HckyccTBeHHBIN HEelpoH. BXxon, pyHKIMS aKTHBAIIUK (CUTMOHIA,
runepOonmueckuit Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.12

OmnpeneneHne TOHATEHOCTH TEKCTa € IIOMOIIBIO HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.13

bubnuoreka Keras. [TomHOCBS3HBIN ¥ CriIaKUBaIOUIHiA cIoH, ciioi Dropout.
Pemrenue npobiiem nepeodydenus. /Cp/

2.14

Knaccudurkarus n3o0paxeHuii 1o HECKOIBKUM KiiaccaM (Oonee nByx). Habop
nmannbix Fashion Mnist. /Cp/

2.15

BremHre ucTOYHUKY AaHHBIX A5 aHanu3a. Kuggle. [ToarotoBka 1aHHBIX.
Pabora ¢ nzobpaxenusmu paszsoro ¢popmara. /Cp/

2.16

PacniozHaBanme 00pa3oB. Knaccudukarys n300paxeHuid KOIIeK 1 codak.
bubmmoreka keras , ImageDataGenerator. JlocTimxenne 3alaHHON TOYHOCTH
MOJIENT Ha BAIMAALMOHHOM BbIOOpKE. /Cp/

2.17

Hamnucanue coOCTBEHHBIX KIIACCOB [UISl ONUCAHUS HeHpOoHHOI cetu. HelpoH.
Croit. Cetb. O0yuenune Moaenu. Beimonnenue npeackazanus. /Cp/

2.18

IMpenckazanne nona Mo pocTy U BECY C HOMOIIBIO HEHPOHHOI CETH.
Brmonaenne npeackazanus. MUHAMHA3AIS 3HAUCHAS (QYHKITHH TTOTEPb.
OOydeHne: cTOXaCTUUECKUI IPaiueHTHBIH cirycK. /Cp/

Pa3nen 3. CamocrosiTesbHasi padoTa

3.1

AJropuT™ 00paTHOro pacrpocTpaHeHus omnOku. OYHKIUK aKTHBALIUH.
Omnenka pa6ote! cetu. /Cp/




32 KommsrorepHoe 3penne. bubnuoreka OpenCV. CermeHTanus H300pakeHUI. 2 8
JetexTnpoBanue 00bEKTOB.

/Cp/

33 Kommeroteproe 3penue. bubmuoreka OpenCV. OTciexuBaHne TBUKYIIHXCS 2 10
00BEKTOB BO BpeMeHHU. Pacio3HaBaHue JIHII.
/Cp/

34 O0paboTKa ecTeCTBEHHOTO sA3bIka. OCHOBHBIC OHATHA. TOKEeHEe3aIusl. 2 10
Jlemmatmzanws. /Cp/

3.5 O6paboTka ecTecTBEHHOTO si3bIKa. [lapcuHT 3aBrcuMocTel. PaciosHaBaHue 2 10
MMEHOBAHHBIX cyuiHocteit /Cp/

3.6 Ioaroroska k nekuusim /Cp/ 2 2

3.7 IToxaroroBka K 1abopaTopHbIM 3aHsATHAM /Cp/ 2 4

Pasznen 4. KoHTakTHBIE Yachl HA ATTECTAIMIO

4.1 3auér /KD/ 2 0,15

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHbIE MaTepHalbl JUIsl IPOBEJCHHS IPOMEKYTOUHOH aTTeCTaluy O0YYaIOLIMXCSl IPUBEICHBI B IPHIOKEHHU K
paboueii mporpamMMe JUCIUIIIHHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BAABI 3aMaHUH, KPUTEPHH MX OICHUBAHMS,
pacmpeneneHue 0aIoB 0 BUAAM TEKYIIEro KOHTPOIIS pa3pabaThIBAalOTCS MPENoAaBaTeIeM JUCIUIUIMHEI C YUETOM €€ CIICIU(MUKH U
JIOBOJIATCS JI0 CBEJICHHS 00YyJaronXCst Ha IIEPBOM yu4eOHOM 3aHSTHH.

Texymmii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIETCS IMIpEnofaBaTesieM NUCIUIUIAHBI (MOIYIs), KaK MPaBHIIO, C
ucnionb3oBanreM DMOC nnn myTeM MPOBEpPKH MHCEMEHHBIX paboT, MIPeTyCMOTPEHHBIX PA00YHMH IIPOrpaMMaMH JHUCIUILINH B
paMKax KOHTaKTHOW paboThl M CaMOCTOSTENbHON pabOoThI o0yuaronuxcs. s GUKCUPOBaHUS PE3yAbTaTOB TEKYIIETO KOHTPOIS
MOXkeT ucnons3oBaThest DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemasi jutepaTypa

6.1.1. OcHOBHas TUTEpPaTypa

ABTOpBI, COCTABUTENIU 3arnaBue W3natensc Omn. agpec
TBO, TOIL
JI1.1 | Huxonbckuii C. H. ABTOMaTH3aIUs HHOPMAITMOHHOTO MOBEACHUS U MockBa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUICKT: YdeOHOe Tocodne MUPOA,
2020

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpI:I, COCTaBUTECIIN 3armaBue Wznarensc C) 8 aapec
TBO, T'OX

JI2.1 [Xene3noB M. M. MeTonb! ¥ TEXHOIOTHH 00pabOTKH OONBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe oco0ue MockoBck
ni
rocyznapct
BEHHBIN
CTPOUTEIIb
HBIN
yYHHBEpCH
tet, 2020

6.2 UndopmanuoHHbIe TEXHOJIOIMH, HCIIO/Ib3yeMble IIPH OCYLIECTBICHUH 00Pa30BaTe/IbLHOIO NIPOLECca 110 JUCHHILINHE
(Mony.110)

6.2.1 IlepeyeHb JIMIIEH3UOHHOIO M CBOOOHO PACIIPOCTPAHSEMOI0 POrPAMMHOI0 o0ecnedeHust

6.2.1.1 | Python

6.2.2 [lepeuenb NMpodrecCHOHATBHBIX 023 TAHHBIX 1 MH(OPMANHOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBoyHast cucreMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UacdopmarmonHas cripaBogHas cucrema "T'apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHaapToB http://gostexpert.ru/




6.2.2.4

baza nannbix «XKenezHomopoxusie epeBo3km» https://cargo-report.info/

6.2.2.5

[Tmardopma maHHBIX U1t aHaim3a - https://kaggle.com

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.

—_—

VaeOHbIe ayTUTOPUH JUIsl TPOBEIICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUICKTOBAHHBIE CHIEIIHAIN3MPOBAHHON MeOebIo
1 TEXHHYECKUMH CPEICTBAMH O0yIEHUS: MyIbTUMEIUIHHOE 000pYIOBaHNE TS TIPEIOCTABICHIUS yIeOHOH HH(pOpMAIIIH
OOIBIIION ayTUTOPHHU H/HITH 3BYKOYCHIIUBAIOIIEe 000pyA0BaHHE (CTAI[OHAPHOE MITH IIEPEHOCHOE).

7.2

VaeOHBIC ayINTOPHH JUTS TIPOBEICHNS 3aHATHH CEMHHAPCKOT0 THIIA, TPYNIIOBEIX U HHANBUIYAbHBIX KOHCYIIBTAIIHH,
TEKYIIET0 KOHTPOJS U MMPOMEKYTOUHON aTTeCTalllt, YKOMIIEKTOBAHHBIE CTIEIUATU3UPOBaHHON MEOETbIO 1
TEXHHYCCKUMH CPEICTBAMH OOYICHUS: MyJIbTUMEIUHHOES 000PYIOBaHUE U/MITH 3BYKOYCIIIHBAIOIIee 000pyI0BaHHE
(cTanmoHapHOE WM TIEPEHOCHOE).

73

IomenieHust A1 CaMOCTOSTENFHON PabOTHI, OCHAIIICHHBIC KOMIIBIOTEPHOH TEXHUKOH ¢ BO3MOYKHOCTHIO TOIKITFOUCHUS K
cetn "MHTEepHET" M 0OECTIeYeHNEM JIOCTYIA B SIEKTPOHHYIO HH(POPMAIOHHO-00Pa30BaTeIbHYIO CPEIy YHHUBEPCHUTETA.

74

[TomernteHust T XpaHESHUS ¥ IPOQHUIAKTHIECKOTO 00CTYKUBaHHS YI€OHOT0 000pyI0BAHNS.

7.5

Jlaboparopuu, OCHalLIEHHBIE CIEHUATEHBIM J1A00paTOPHBIM 000PYIOBaHHUEM: KOMITBIOTEPHOM TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Take ¢ BO3MOXHOCTBIO HOIKIIOUeHUsI K ceTh "MHTepHeT" 1 obecrnedeHneM T0CTYIa B 3IEKTPOHHYIO
MHPOPMAITMOHHO-00pa30BaTENFHYIO CPEelly YHHBEPCUTETA




[Tpunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbBI UCKYCCTBEHHOI'O UHTEJUIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

Hamnpapnenue moaAroToBKy / CienUaIbHOCTb

38.04.02 MenemxMeHT

(k00 u HaumeHosaHue)

HanpaenenHocTs (pohuiib )/crieruain3anus
HOFI/ICTI/IKa, YHpaBJICHUE LEIIAMU [TOCTABOK

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 3aIUCKA

[lenp mpoMeEXyTOUHOM aTTeCTalii — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX pPEe3yJIbTaTOB
oOydeHUsT TO JUCHUIUIMHE, OOECIEUYMBAOIINX JIOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHOM MPOrpaMMBI.

DopMBI MPOMEKYTOUHOHN aTTECTALINU:
ouHas hoopma oOydeHus - 3a4ét (3 cemectp);

3ao4yHas (hopma oOydeHus - 2 Kypc.

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIIINHBI

Ko v HanMeHoBaHHe KOMITETEHITHI Ko nHankaTopa JOCTHKCHISI KOMIETCHIMN
OIIK-2: Cnoco0eH MpUMEHSITh COBPEMEHHBIE TEXHUKH OI1K-2.3: Mcnonb3yeT METO b HCKYCCTBEHHOTO
¥ METOJUKH cOOpa JaHHBIX, TPOJBHUHYTHIC METOIBI X WHTEIUIEKTa (MAIIMHHOTO OOYYICHNUS) U aHAJIH3a OOJIBIITNX
00paboTKy 1 aHaJM3a, B TOM YHCJIE UCIIOIb30BaTh JAHHBIX JUIS PEUICHHS TPUKIIAJHBIX 337184

HWHTCJIJICKTYAaJIbHbBIC I/IH(i)OpMaI_II/IOHHO'aHaJ'II/ITI/I‘IeCKI/IC CHCTEMBI,
IIpH pCIICHUU YIPABJIICHUCCKUX U UCCIICAOBATCIbCKUX 3a4a4

Pe3yabTaThl 00yYeHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOeHHS 00pPa30BaTeIbHOI POrpaMMBbl

Kon v HanMeHOBaHUE HHANKATOpA OrneHOYHBIC
PesynbraThl 00y4eHUS 110 TUCIUILIHHE
JIOCTIDKEHHSI KOMICTCHITHH MaTEePHAIIBI
OIIK-2.3: MHcmomszyer wmeroabl | OOydaromuiics 3HAET: Bomnpocsr (Nel -
HCKYCCTBEHHOTO HHTEIUICKTa (MAIIMHHOTO | OCHOBHEIE METOJIbI MalIMHHOTO oOyuenus; | Ne20)
00yueHus) ¥ aHanu3a OOJIBIIMX JAHHBIX JUIS | KJaCCH(PUKAIMIO 3a/ad MAlIMHHOTO OOYUYEHUs; METPUKH
pelieHus MPUKIAIHBIX 3a1a4 KayecTBa Mojend; (GYHKIMA W METOABl OHOIMOTEKH

Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperanyy JaHHBIX; MPU3HAKY ePe00yUEHHOCTH MOJIEIH;
MeTo b1 OubanoTek sklearn, seaborn, matplotlib u numpy.

OOyyaronuiicst ymeer: 3amanus (Ne21 -
arpermpoBarb JaHHble cpeacTBamu Python; BeimosHaTe | Ne25)

(bunbTpanuoo AaHHBIX cpeacTBamu Python; HacTpauBath
BEC HEHpOHHA;, BHIOMpATh TUN KiIAcCUPHUKATOPA B
3aBUCHMOCTH OT MOCTABJICHHOM 3aJ[a4yu; BU3YyaJU3UPOBAThH
JNaHHBIC cpeAcTBaMH OmOmmotek pandas, seaborn,
matplotlib;

BBIMIOJHATh MHOTOKJIACCOBYIO KIIACCU(HUKAIUIO METOAAMHU
ounobanoreku sklearn;

CTPOWTH JICPCBbSl PEHICHWH U BBIIOJHITH [0 HHUM

npejcKazaHue.
OO6yuaronuiics Baajeer: 3anaHus Ne  26-
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanusaiuu arroputMa ciydaiiHoro yieca (Random forest);
HalycaHusl HEMPOHHBIX CETEH;
00y4eHHs MOJIETIH.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleAyronmx Gopm:
1) cobecenoBanue;
2) seinonHenue 3aganuit B OMOC [Tpusl YIIC.



2. TunoBbiel KOHTPOJIbHbIE 3aJaHUSA WJIM MHbIE MATEPHUAJIbI JJI51 OLleHKHM 3HAHUH, YMEeHUil, HABBLIKOB
U (MJIM) OTBITA IeATENbHOCTH, XapaKTePU3YyIIUX YPOBEeHb C(hOPMUPOBAHHOCTH KOMIIETEHIM i

2.1. Tunosbie BONPOCHI (TeCTOBBIE 3aJaHNs1) ISl OEHKH 3HAHHEBOIr0 00pa30BaTe/IbHOI0 pe3yabTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

Kon 1 HanMeHOBaHUE UHIUKATOPA
JIOCTHIKECHUSI KOMITETCHIHN
OIIK-2.3: Hcnone3yer | OOyyaronuiics 3HaeT:
METO/IbI UCKYCCTBEHHOI'O | OCHOBHBIE METO/bI MAIIMHHOTO 0Oy4YeHUs; KiIacCU(UKAIMIO 3a7ad MalIMHHOTO OOy4YCHHS;
WHTEIJIeKTa (MamIMHHOTO | METPUKH KauecTBa Mojenu; GyHKIUU ¥ MeToabl Oubmuorexu Pandas: query, tail, sample,
o0ydyeHus) M aHanmsa OombinMX | head; MeTojibl (QUIBTPALMKM W arperany JaHHbIX; MPU3HAKH MEPeO0yUEeHHOCTH MOJICIIH;
JIaHHBIX JJIs pellieHus MIPUKIAAHBIX | MeToabl oubanoTek sklearn, seaborn, matplotlib 1 numpy.
3a1a4
3anmanue 1
MammaHOe 00y4eHne —
a) CrIenuaIM3UpOBAaHHOE MPOTPaAMMHOE penreHne (Mid Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
W3BJICYCHHS 3aKOHOMEPHOCTEH U3 CBHIPBIX JaHHBIX
b) orta rpynmuposka o6bexToB (HabmoneHuii, coObITHIT) HA OCHOBEJAHHBIX, OMKUCHIBAIOIIUX CBOHCTBA OOBEKTOB
C) HaOOp DaHHBIX, KaXJas 3aIliCh KOTOPOTO MPEACTABIseT cO00I y4eOHBII TprMep, CoIepIKali 3aJaHHBII BXOJHOW Habop
JIAaHHBIX, U COOTBETCTBYIOIIUN €My IIPaBUJIBHBIN BBIXOIHOM PE3yJIbTaT
d) mompasmeneHHe HCKYCCTBEHHOTO MHTEIUICKTA M3YUYAIOUIMI METObI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIAHHBIX

OO0pazoBaresbHBIH pe3ysbTaT

3aganue 2
Cpenu npeIokKEeHHBIX 3a/1a4 MAITMHHOTO O0YYEeHHS YKKHUTE 3a/1a4d PErpeccuu
a) [Ilowck HeraTHBHBIX OT3BIBOB Ha (DHIIBM HA CAlTEe KHHOKOMITAHUH
b) Anropurm ¢unbTpaimu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH MPOCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTHU KBaPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

3ananue 3
K 6ubnmoTexam ananuza gaHHbIX B Python oTHOCcsTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4
Kakwe u3 nepednciieHHBIX KOMaH] BEpHYT AaHHbIe U1t Poccnu n 3umbabBe?
a) res.query(‘country == ["Russia","Zimbabwe"])

b) res.query(‘country == "Russia" | "Zimbabwe"")

¢) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

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

3aganue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jgeca - Random Forest
a) UToroBbIM npejicKkazaHuEM MOJICIH SBIISETCS MPECKa3aHue CIy4aiHOro JepeBa
b) Tlapamerps! w1 kaxa0ro Aepesa (rryOHHA, MUHUMAIBHOE YHUCIIO 00PA3IOB B JIKCTE U T.JI.) BEIOUPAIOTCS CITyYaiHO
€) Kaxmoe nepeBo B jecy moiydaer ciyqailHpIi MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIy4aiiHBIM 00pa3oM
e) IlpexckazaHue MOJENH - YCPEAHEHHBIE MTPEICKa3aHNsI JIEPEBBER

3ananue 6

Kakoit atpu0yT oTBe4aeT 3a MUHUMAaJIbHOE YUCII0 00pa3moB B mcTe?
a) min_samples_leaf
b) max depth

! TIpuBondrcs THIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE IS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyalW3aldd C YY9EeTOM pa3BHTHSA HAyKW, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3£leJ'ICHI/IH?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUYU I1apaMeTPOB PEIAOLIEro IepeBhs Ha NepeodydeHune
a) Yem MeHblue 3HaueHHE min_samples_split, TeM MeHbIlIe TCHACHIHS K MIEPEOOyICHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €ro MepeodydeHHOCTh
e) UYem MeHbIle 3HaUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYICHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATE AJIS MPEICKa3aHusd pa3Mepa 0JOOPEHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PELICHHUH.
a) deM MEeHbIIIe CBOWCTBO gini, TEM OJHOPOJHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TOMBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CcBOWCTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JMCTBSAX TODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM Jiece
a) uem OOJbIIE IEPEBLEB B JIECY, TEM JIyUIIe KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiKu 1 PabOTHI CITyYaHOTO Jieca YBEINIUBACTCS IPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) ChydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3aa4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKAIMA

3amanue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyi0 KOMOWHALIMIO TAPAMETPOB IS IepeBa PEIICHHH
b) RandomizedSearchCV paGoraer GbicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO IapaMeTpoOB Ul AepeBa, M3 TeX 3HAUCHUH MapaMeTpoB, YTO ObLIN
niepeaaHsbl
d) RandomizedSearchCV naet Gonee TouHoe mpezackasanue, yem GridSearchCV

3amanue 13
Bribepure u3 crincka 3aa4u KiacCu(GUKaIum:
a) pasnenuth 1o Gororpadu KUBOTHBIX Ha KOIIEK U CO0aK
b) mpenckasath CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pasuenuTh TpUObI HA ChEJOOHBIE U STOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTe BEpHbIE YTBEPKICHUS
a) B kadecTBe mepeMeHHbBIX I 00YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPUAJIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTh 3a1a4dy KIacCHOHKAIMN ¢ TIPOM3BOIBHBIM YHCIOM KIaCCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT npeacka3aHus Ha TPSHHPOBOTHOMN BBIOOPKE
d) UYewm mensbime 3Hauenue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopka, Mo KOTOPO HACTPAMBAKOTCS ONTUMANBHbIE TAPAMETPhI JepeBa
b) Bribopka, M0 KOTOPOil OLICHUBAETCS KaYECTBO MOJYYCHHOTO epeBa PeIICHHUH
C) BriOopka, M0 KOTOPOH OCYIIECTBIAETCS BBIOOP HAMTYUIIeH MOJETN U3 MHOXKECTBA MO/Ieeit
d) MHOXeCTBO LIeNEeBbIX 3HAYCHUIA VISl TAHHOTO Habopa JaHHBIX




3amanue 16
Ipu 06y4eHHn HEKOTOPON MOJIETH Ha TPEHUPOBOUHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOM BLIOOPKE, MOJTydeHa Gobiias
pa3HUIA MEKTY 3HAYEHUAMH METPHK Ha TPEHUPOBOUHOM U TECTOBOM BEIOOpKax. O ueM 3TO MOXKET TOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT paCIpeaeeHus B TPEHUPOBOYHOMN

€) Mogens Heno0OyUCHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeaiosKeHHbBIX KOMOWHAIHI HE BBI3OBYT OIIHOKY?
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]]

3ananue 18
Kakwe cTpoxu mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK HaTtadpaiimMa data (MHAEKCH MocenoBaTenbHOCTh ncen ot 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT ObITh UCIIOJIb30BaHa CTyNeHYaTas pyHKIUS aKTUBALUHU?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCHUTCS IPU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
C) Pa3ﬂeHI/ITL TCEKCThI Ha HeﬁTpaHbeIe, HCraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpexackasaTp pa3mep 3apabOTHOM MIIATHI CIICIIUAUCTA 110 ONPEICICHHBIM [TapaMeTpaM.
e) Pazgenuts n300paxkeHHs Ha COJEPIKAIIE U HE COJEPIKAIINE OTKPHITHIA OTOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETH B3BEIIICHHASI CyMMa BXOJIOB HEIpOHA (10 MCIIOIBb30BaHMU aKTUBAIIMOHHOHN ()YHKITHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBble 3aJaHUA VI OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3ysbTaT:

Kon n HanmeHnoBanue
WHJIUKATOpa JOCTHKEHHS O06pazoBaTesbHBIA pe3ysIbTaT
KOMITCTEHIINT

OIIK-2.3: Ucnonp3yeT METOAbI OOyJaromiics ymeer:

HCKYCCTBEHHOTO MHTEIUIEKTa arperupoBath JaHHbIE cpesicTBaMu Python; BEINONHATE GUIBTPALIUIO JAHHBIX CPEICTBAMHU
(MammHHOTO 00YYEHUSA) U Python; HacTpanBaTh Bec HEMPOHHA; BHIONPATH THI KIacCH(UKATOpa B 3aBUCUMOCTH OT
aHanM3a OOJBIINX JaHHBIX JJIS MIOCTaBJIEHHOH 3a71a4K; BU3yaIM3UPOBaTh JaHHbBIE CpeacTBaMu Onbimorek pandas, seaborn,
pelIeHus PUKIAAHBIX 33734 matplotlib; BEIIONHATE MHOTOKIIACCOBYIO KilaccuduKamuo Meroamu oudianorexu sklearn;

CTPOUTD JIEPEBbsI PEIICHU U BBIIOJHSITH 110 HUM NPE/ICKa3aHue.

3amanwe 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <pama dammmus>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moaxmounte
6ubmuorekn numpy u pandas u mpoutuTe AaHHBIE U3 ¢aitna StudentsPerformance.csv B natadpeiim sp.

[Momyuure pacnpeneneHne YUCIOBBIX BEIMYUH JaTtadpeiiMa sp UCIonb3ys 0a30BBIe METOIBI BU3yanu3aluu Ondmuoreku pandas.
Nmnoptupyiite O6ubmmorexky Seaborn. Mcmomb3ys wuHTepdeic I8 TMOATOHKH PErPEeCCHOHHBIX MOJAEIEH K YCIOBHBIM
IMOJMHOXKCCTBaAM Ha6opa JAaHHBIX BBIBCJINUTC rpa(’pmc YCTI€EBAEMOCTH 11O MaTEMATUKE U YTCHUIO C PA3JICJICHUEM IIO ITOJTY.

3ananue 22

3arpy3ute MoyiH OnbsmoTek numpay 1 matplotlib, a Taxoke moyim 6nbaunoreku Scikit-learn, HeoOxoMMBIe ISt paOOTHI C APEBOM
peutenuii. 13 sklearn.datasets parpysure TecToBblil Habop iris. M3yunrte cTpyKTypy Hony4eHHOro Habopa maHHbIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHMHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(UMHa YalenucTHKa B CM; IIMPUHA YalIeJIMCTHKA B CM; JUIMHA JIETIECTKa B CM; LIMPHHA JISTIeCTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. maHHBI HaOOp TO3BOJIAET PEIIUTH 3a7ady KIacCH(UKAIIMH, OTHECEHHS pacTeHHUs "HpuC" MUCXOIS M3 IIMPUHBI
JIETIECTKOB, JUTMHBI YaIIEIUCTHKA U T.J. K OJHOMY M3 Tpex kiaccoB. Co3nmaiite memoncTpaTuBHBIA Decision Tree kimaccudukarop,
WCTIOJIB3Ysl OMTHOMMEHHBIN Kilacc M3 OmOnmmoTeku sklearn m coxpanuTe ero B mepeMeHHYIO dt. JIisi pa3neneHrss MHOKECTBa Ha




TECTOBOEC W TPCHHPOBOYHOE HCHOJNB3yWTe MeToj train test split. OroOpasure NOIYYEHHOE ICPEBO PEHICHHN TpadUuecK,
ucnonb3yiite meron plot_tree

3amanue 23

3arpy3urte JaHHBIC U3 BCTpoeHHOTro Habopa load digits. JlanHbIe npeacTaBistoT coboi Habop u3 1797 pyKOMHMCHBIX H300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa JUIA KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe 1epeBo penieHui 1 MOTy9IHTe MpeacKa3aHie Ha TECTOBOU BEIOOpKe. Busyanusupyiite mpenckaszanue, yKaKUTe TOYHOCTh
JUIS TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasisieT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kirouy data coorBercTByeT
MacCHUB CIHCKOB:

{'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 kaxnoii ctpouke 13 uncioBbIX 3HaYeHH. Bara 3aaua HaiiTh onucanue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wnu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiiTe nepeBO pemIeHUH, IPEICKa3bIBAIONIEE CTOMMOCTD JKIJIbSI 110 UMEIOIIUMCS JaHHBIM. OOpaTHTe BHUMaHHE, CTOUMOCTD
JKHITBS - BeJIMYMHA HeTIpephIBHAs, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. s mpeacka3anus 3HAYCHUS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

[lepebepuTte Bce aepeBbs HA JaHHBIX boston IO CIIETYIONIMM ITapaMeTpam:

MaKCUMalbHasg TITyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mol B ucte - oT 1 10 10

OTt06pazuTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIH Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMu U MakCHMalTbHON
rTryOWHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits_load().

OOyunre momy4eHHyI0 Moenb. BeimonanTe npenckasanue. [locunTaiiTe TOUHOCTH (Score) [uIs jeca.

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa Al JEPeBbEB PEIICHWH B CO3IAHHOM JIECy, HCHOJb3Ys, HAIpuMep, aTpuOyT
feature_importances_.

OIIK-2.3: MWcnone3yer wmeronasl | OOydarouuiics Biaajgeer:

HCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu MOCTPOEHUS I€PEBA PEIICHUIA.

(MamMHHOTO o0yueHust) u | HaBeikamu peanusanuu anroputMa ciydaiinoro jgeca (Random forest)
aHanu3a OONBIIMX JAaHHBIX Ul | HaBbIKaMH HamuCaHWs HEHPOHHBIX CETEM.

pelIeHUs] IPUKJIAHBIX 3a4a4 HaBbikaMu 00y4eHHUS] MOJETIH.

3amanue 26

3arpysute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite kiaccupukaTop, CO CICAYIOINIMMHU MapaMeTpaMu JepeBa:
MakcuMasbHas TyOuHa - 5 ypoBHEH, MUHUMAIIbHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure monyveHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM ITPHUHAI)KAT JaHHBIE N3 TECTOBON BHIOOPKH, COXpAHUTE pe3yibTaT NpeAcKa3aHnii B mepeMeHHyo predicted.

Saganue 27

3arpys3ure BCTpOCHHBIN Habop boston.

Habop narHBIX boston mpeacTaBiseT co6oit ciaoBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYeT
MacCCHB CIIFICKOB:

HUcnione3ys anroputM ciydaiineiii jgec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
TIyOMHOW paBHOUM 5 ypoBHsM miisi naHHBIX. OOydWTe MOJYYCHHYIO MOJENb. BhIMonaHUTe Tpeackazanue. [locuuTaiite TOYHOCTH
(score) must neca

3anmanue 28

Wmnoprupyiite Habop mauneix Fashion MNIST (nanneie 6ubmuotexu Keras), coaepxaruit 70 000 u300paskeHHid 37€MEHTOB
OJICK/IBI B TPAJALIMSIX CEPOro, B pa3pemeHnn 28x28 MUKceIeld.u IpoYTHTE JaHHbIe/

Paznenure Habop Ha TPEHUPOBOYHBIH U TECTOBBIN B mponopunu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00BEKTOB U3 TPEHHPOBOYHOTO HAOOpa.

ITocTpoiiTe HEPOHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOJHOI0, CKPBITOTO U BBIXOJHOTO..

3amanwue 29

Ckauaiite mannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jist ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
peructpanuu. Pacmakyiite apXuBbI train.zip u test.zip ¢ JaHHBIMHU B KaTaJoTe CO CBOUM IPOEKTOM.

B karanore train cozgaiite aBe mamnku cat u dog. Pasaecure n3o0paxeHus M3 Katajora train 1o BHOBb CO3/IaHHBIM Tankam. Bel MoxeT
caenath 3To BpyuHyro (0 6ammoB) wiu nporpamMmMHuo (1 6amr) ucmonb3yst MeToabl s3bika Python. Bam nonago6utcst 6ubanoreka os
U METOJIBI CTPOK.

CreHepupyiiTe maTacera u3 u300pakeHuid ucrnoib3yst meroy oudmuoreku keras ImageDataGenerator.




C nomosio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300pakeHUH U3 KaTajora.

HccnenyiiTe nomydeHHbIH reHepaTop. BeiBenure Ha 3KkpaH, H3ydure Gopmy.

[IpoBenure oOpaTHyto onepaiyo. Busyanusupyiite nepsble MsTh 00bEKTOB U3 MOJIYYEHHOTO HabOpa JaHHBIX.

Pacmennte nmeroniyecs JaHHbIe Ha TpU Habopa (train,test,validation), 1mbo ucnonb3yiTe AaHHbIE U3 apXHBa test, HOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbpHO co3aliTe 1 00ydnTe HEHPOHHYIO CeTh IS pasIueHHs KOIIeK U cobak (110 mpuMepy J1abopaTopHOH 5, 4acTs 2).
Jlo6eiiTech TOYHOCTH MOJIEIH Ha BaJTHIAIIMOHHOHN BEIOOpKE He HIDKE 80%

3amanune 30

Peammsyiite ximacc Neuron OCYIIECTBISIONMKA BBITONHeHHE (QyHKIMH =Xx1*wl+x2*w2 +... +xnwntb (1), roe X — 3Ha4YeHus,
NOZIaHHbBIE HA BXOJ, W - Beca BXOZIOB, a b - cMeleHre. B kauecTBe pyHKIIMU aKTHBAIMU UCIIOIB3YHTE CUTMOUY. Y OenuTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. J{Jst 7TOro caMoCTOsTENBHO 3aJaliTe Beca ¥ CMEIIEHHS ¥ 3HAYCHUS BXOJIOB U IIPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB NMPOCTEHINYIO0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOJJHOTO, CKPBITOI'O U BBIXOJIHOTO.
CKpBITBIH €J10#1 — 3TO 000 CII0M MEXY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIbKO!

2.3. [lepeyeHb BONPOCOB /ISl MOATOTOBKH O0YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTaluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE mOHATHSA NI
MamuHHOE 00ydeHHe.

I'my6Gokoe obydeHue.

OOyueHmne ¢ yanurteneM U 0e3 YIUTes.

OCHOBHbIE MOHATHS aHaJIM3a IaHHBIX. JlaHHbIE, MOJIeNb, 00pPa0OTKa TaHHBIX.
MerTo0M0rHuecKre PUHIMITBI aHATHU3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunbTpanys rpynnupoBKa U arperanusi JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums naHsaeix B Phyton.

Bmsyanmzamus B Pandas.

12. bubmumotexu Seaborn u Matplotlib

13. Pemaromue nepeBbsi: OCHOBHBIC TOHATHS.

14. 3apmaua xIaccupUKaIH.

15. [epeBss penreHnii. OCHOBHBIE TapaMeTpPHI IepeBa.
16. Jlepero pelicHUi B 3a1a41 PErPECCHU.

17. Merox O6mmKalInX coceeH.

18. Kownmemnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGiema mepeoOyUeHUsL.

22. Tuns! ommbok: true negative, false positive.

23. Mertpuku kadecTBa Mojenu: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHWW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGisieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Merox HANCKOPEHIIEro CITyCKa.

34. HeiipoHHas ceTb.

35. OpxHOCIIOHHAs MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIION ITOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QyHKIMS.

39. 3apaum pacniozHaBaHus 00pa3oB.

40. Knaccudukarys 00beKTOB.

41. Tlouck uzobpaxeHus 1Mo 00pasIry.
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3. Meroan4eckue MaTepHaJibl, ONpelesiioIue NPoueIypy 1 KpUTepUH OLleHUBAHUA
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kputepun ¢popmMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUM

- OIEHKa «OTJIMYHO» BBICTABISCTCS OOYYaIOIIEMYCs, €CJIM KOJIMYECTBO NPABWIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 —90% ot obuiero 06bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKA «XOPOI0» BHICTaBJISETCS 00yUarOIIeMycsl, €CJIM KOJTUYECTBO IPABUIIBLHBIX OTBETOB HA BOIPOCHI
— 89 — 76% o1 o6miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKAa «YAOBJIETBOPUTEJIbHO» BBICTABISACTCS OOYyYarOMIEMYCs, €CIM KOJUYECTBO MPaBUIIbHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % oT 0011ero 00bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYAOBJIETBOPUTEIbHO» BBLICTABISCTCS OOYYaIOIIEMYCs, €CIU KOJIMYECTBO MpPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi OlleHOK N0 pe3y/ibTATaM BbINOJHEHHUS 3aJaHUH

«OTaAUYHO» — cTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TIOJHOCTHIO 0€3 OIMOOK U HEJOYETOB.

«Xopomuo» — cTaBUTCA 32 PabOTy, BBIINOJHEHHYIO TOJHOCTBIO, HO IIPU HAJHYUHU B HEH He Oosee OJHOM
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPHUTEIbHO» — CTABUTCSA 32 pabOTy, ecii 00yJaroUIuiics MPaBIIILHO BHITIOIHII HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojee OgHOU Ipy0oil OmMOKN U IBYX HEIOYETOB, HE Oosee OAHON rpy0oil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBHO» — CTABUTCS 32 pabOTY, €CIIM YUCIIO OMIMOOK U HEJOUETOB MPEBBICUIIO HOPMY
IUIsL OLIEHKH «yJJOBJICTBOPUTEIHHOY» WIIM NIPABUIIHHO BBHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowt owubox:

- epyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKU, NOKA3bI8ATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0HCEHHO20 3A0AHUS.

- Hezpybble OwUbKU: HeMOUHOCTU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHus.

- HeOouembvl.: HePAYUOHAbHbIE NPUEMbL 8bINOIHEHUS 3A0AHUSL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBanusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJCHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX TMOHATHH W (QyHAaMEHTAJIbHBIX IMpOOJeM; MpUOOpen HeoOXOAMMbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI TOTYUEHHBIX 3HAHUM, HE AOMYCTUI (aKTUYECKUX OIIMOOK IPU OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH MarTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYIIEHUs T0CIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIIETCS B TOM ClIydae, KOIJla CTYJCHT JAEMOHCTPUPYET (hparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTr0o Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1a00 BbIpa)keHa CIIOCOOHOCTh K CAMOCTOATEIbHOMY aHAJTUTUYECKOMY MBIIUIEHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIOKEHUU MaTepuaja, OTCYTCTBYIOT HEOOXOJMMbIE YMEHMSI M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTMH, OTKa3 OTBEYAaTh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHUE KOTOPBIX
HE00XO0IMMO ISl TOTYYEHHUS TTOJI0KUTEIbHON OIIEHKH.
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