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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

OIIK-2. D. KoHTpo:b B cdepe 3aKyroK
D/02.8 Aynut 1 KOHTPOIB B chepe 3aKyHoK

B pe3yabTaTe ocBOeHHS TUCHUILTHHBI (MOIYJIs1) 00Y4AIOLIMIiCS T10JI/KEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE METO/IBI MAIIMHHOTO 00YUEHHST; KJIaCCU(UKAIIIO 33124 MAITUHHOTO OOYUYEeHNUs; METPUKH KadecTBa MOJEIH;
¢GyHkMK 1 MeTobl OndaroTekn Pandas: query, tail, sample, head; MeToap! GUIBTpaIMK U arperalui JaHHBIX; TPU3HAKH
epeo0yIeHHOCTH MOJIENH; MeTo sl OndmuoTek sklearn, seaborn, matplotlib 1 numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTh JaHHBIC cpeacTBaMU Python; BBIMOMHATE GUIBTPAIMIO JAHHBIX cpencTBaMu Python; HacTpanBaTh Bec
HelpOoHHA; BEIOMPATh TUN KiIacCH()UKATOpa B 3aBHCUMOCTH OT ITOCTABIICHHOW 331a4H; BU3YaIM3UPOBATh JaHHBIE
cpeactBamu 6ubanorek pandas, seaborn, matplotlib;

3.2.2 | BBIOJIHATH MHOTOKJIACCOBYIO KIaccuukanmio Metonamu oubdimmorexu sklearn;

3.2.3 | cTponTh AEpEBbs PELICHUH M BHIOIHATE 110 HUM IIPECKa3aHHe.

3.3 | Baagern:

3.3.1 | co3ganus u ureHus AaTappeiiMos;

3.3.2 | nocTpOoeHuUs AepeBa pELIeHUl;

3.3.3 | peanmzaruu anroputMa cirydaiaoro jieca (Random forest);

3.3.4 | HarMcaHUsl HEMPOHHBIX CETEH;

3.3.5 [ oOyueHust Mmozemu.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Konx HanmeHoBaHuUe pa3/iesioB U TeM /BU 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHS / Kype

Pa3nen 1. BBenenune B cucTeMbl HCKYCCTBEHHOI'0 MHTEJLIEKTA.
IIpenodpadoTka JaHHBIX.

1.1 HckycctBeHHbIH HHTEILIEKT. OcHOBHBIE TOHATHA M. MamuHHOE 00y4eHHe. 2 2
I'my6okoe o0yuenue. OOyueHue ¢ yuuteneM u 0e3 yuurens. /Cp/
1.2 JanHbIe, MOnenb, 00pabOTKa JaHHBIX. MeTonOoNOrnyecKue MPUHIUIIBI aHATH3HI 2 2

JaHHbIX. [lenu, 3Tansl, METOBI U TEXHUKH.
@dunbTpanus rpyNnupoBKa U arperamus JaHebx. /JIex/

1.3 Busyanuzanus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzamust B 2 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/
1.4 AJITOPUTMBI M CTPYKTYpPBI JaHHBIX. brubnnoreka Pandas: CTpyKTyphl JaHHBIX: 2 2

Series u DataFrame. PaGora c csv.
Mp/




1.5

OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 komoHOK. MeToabt
query, tail, sample, head. O6beauHeHNE MeTOMOB. /Cp/

1.6

OunbTpanus gaHHbIX. budauoreka Pandas. BeiBox cTpok ¥ KOTOHOK. MeTombl
query, tail, sample, head. O6bequHEHNE MeTOOB. /J1ab/

1.7

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

1.8

Arperanus nansabix B Pandas: count, sum, max, min, mean, median. MeTozsl
groupby u aggregate. O0benuHenue metozoB. /Cp/

1.9

Busyanuzanus ganasix B Phyton. Metosps! Busyanu3sanuu B Pandas. bubianorexn
Seaborn u Matplotlib. I'paduku, TernoBsie KapThl, AUarpaMMBI PACCEUBAHUSL.
AHaIu3 ¥ UHTEepHpeTaLus pe3ylnbTaToB Buzyanuzauun. /Cp/

Pazaen 2. MeToabl MAIIMHHOTO 00Y4EHUS

2.1

Pemaronme nepeBbs: ocHOBHBIE MOHTHS. Kitaccndukanus. JlepeBbs perreHni.
OcHoBHBIE IapaMeTphL AepeBa. JlepeBo pelieHuil B 3a1aun perpeccud. Meton
onmkanmux coceneit. /Jlex/

2.2

Konuemnuus ciaydaiinoro neca. CiydaiiHasi BBIGOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepenuenue nporHo3os. IIpo6iaema nepeodydeHus. MeTpHKH KadecTBa MOJICIIH.
Tectuposanne ROC AUC. /Cp/

23

Heiiponnsie cetu. VckycctBeHHbIe HelipoHEL. [leprientpon. O0y4yenue
Heiipona. /Cp/

24

I'panuentHslii ciyck. JpoOieHue mara npu rpaiueHTHOM CITyCKe.
CroxacTH4yecKHid TpaIMeHTHBIN ciyck. MeTon Harckopeiimero ciycka. /Cp/

2.5

Hetiponnas cets. OnHocnoriHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEPTOYHBIH CIIOM, CIION MOIBBIOOPKH, TIOIHOCBS3HBIN cioi. L{eneBas
¢ynkuus. /Cp/

2.6

3anaun pacrno3HaBaHus o0pa3oB. Knaccugukarust 06bekToB. [Torck
n3o0paxkeHus 1o oopasiy. /Cp/

2.7

Pemaronue nepeBbsi: o0yueHune Mojenn. budmuoreku sklearn, pandas, numpy.
Bri6op mapamerpos mozenu. Kpocc-panunarus. [Ipensapurensaas o6paborka
JaHHBIX. TPEeHUPOBOUHBIH HAOOP JaHHBIX. TeCTOBBIA HAOOp AAHHBIX.

Mp/

2.8

bubmmoreku sklearn, pandas, numpy. Beibop mapamerpoB monemu. Kpocc-
Banmparnys. [IpeasapurtensHas 00paboTka JaHHBIX. TPEeHUPOBOYHBIH HAO0p
JaHHbIX. TecToBbIi HAOOP NaHHBIX.

/J1ab/

2.9

Konnemnus cirydaitaoro neca. CiryqaiitHast BRIOOpKa TPSHHPOBOYHBIX 00PAa3IIoB.
VYepennenue mporHo3oB. [Ipobnema nepeoOydeHus. Tursl ommoOoK: true
negative, false positive. Metpuxu kauectsa: Precision, Recall, F1 score.
Tectuposanre ROC AUC. /Cp/

2.10

Pacrio3HaBaHKe PYKOMUCHBIX U(P. AITOPUTMBI CIIy4ailHOTO Jeca.
OntumanbsHbIe TapaMeTps JepeBa u neca. /Cp/

2.11

HckyccTBeHHBIH HelipoH. Bxon, GyHKIMS akTHBamuy (curMonsa,
runepOonrueckuii Tanrene, SoftMax). [Ton6op Becos. /Cp/

2.12

OrmpezienieHre TOHATBHOCTH TEKCTA C MTOMOIIBIO HEWPOHHBIX ceTeil. bubmuoreku
tensorflow, Keras, Habop nanuaeix IMDb. /Cp/

2.13

bubmmoreka Keras. [ToTHOCBS3HBIN U CTIIAXKUBAIONININ CIIOH, ciioi Dropout.
Pemienne npo6iem nepeodydenus. /Cp/

2.14

Knaccudukamnus n3odpaxeHuit Mo HeckoIbKHUM KilaccaM (Oomnee aByx). Habop
nanHbIx Fashion Mnist. /Cp/

2.15

BHemrHie HCTOYHUKY TaHHBIX [is aHanu3a. Kuggle. [ToaroroBka qaHHbIX.
Pabora ¢ nzobpaxenusmu pazuoro ¢popmara. /Cp/

2.16

PacriozHaBanme o6pasoB. Kiaccudukanms n300paxeHnit KoIeK U codax.
bubnuoreka keras , ImageDataGenerator. JJocTixeHne 3a1aHHOI TOYHOCTH
MOJIENTH Ha BaJIMAAIMOHHOM BbIOOpKe. /Cp/

2.17

Hamnmcanue coOCcTBEHHBIX KJIACCOB ISl ONMCAaHUs HEHPOHHOI ceTu. HelipoH.
Croii. Cetb. O0yuenue monenu. Beimonnenue npeackazanus. /Cp/

2.18

IIpenckazanue nona Mo pocTy U BECy C IOMOLIbIO HEPOHHOH CETH.
Beinonuenue npejackazanns. MUHUMU3anust 3Ha9eHus1 PyHKIIUH TTOTEPb.
OOyueHHe: CTOXaCTUUECKUH rpaJMeHTHbIH cryck. /Cp/

Pa3nen 3. CamocTosiTesibHasi paGoTa

3.1

ANTOpUTM 00PaTHOTO PACIPOCTPAaHEHUS OMMOKH. DYHKIINY aKTHBAIHN.
Onenka pabots! 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 MenemxMenT

(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
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquH;1 10 JUCHUITIIINHCE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHUC nnaHpreMHx pCSYHI:TaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaAMMBI.

®dopMbl TPOMEKYTOUHOM aTTecTaruu: 3auért, 3 cemectp / 3P0 2 kypc

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Kon 1 HanMeHOBaHHE KOMIIETEHIINT Ko mHAMKATOpa TOCTIKECHNUS] KOMIIETCHITHH
OIIK-2: CnocobeH NpUMEHATh COBPEMEHHbIE TEXHUKH OIIK-2.3: Mcnonb3yeT METObl HCKYCCTBEHHOTO
Y METO/IMKH c00pa TaHHBIX, TIPOJIBUHYTHIE METOJIBI UX MHTEIJIeKTa (MAIIMHHOTO 00y4YeHus ) U aHaIM3a OOJIBIINX
00paboTKU U aHaJIM3a, B TOM YHCJIE UCIIOIb30BaTh JIAaHHBIX JUIsI pelleHUs MPUKIIaJHbIX 3a/1a4

HUHTEIJICKTYaJIbHBIC I/IHCI)OpMaI_II/IOHHO-aHa.HI/ITI/I‘-IeCKI/IC CHUCTCMBI,
IIpU PEIIEHUU YIIPABIICHYCCKUX U UCCIEA0BATEIILCKUX 3a4a1

Pe3yabTaThl 00y4eHHs 0 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTATaMHU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

Kon 1 HaumMeHOBaHME HHIUKATOPa Or1ieHOYHBIE
PesynbraTel 00y4ueHNs 1O JUCIUTUINHE
JOCTHKEHHS KOMIICTEHIINT MaTepuabl
OIIK-2.3: MHcnomszyer Mmetoasl | OOydaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METOIbI MAaITHHHOTO o0yuenus; | Ne20)
00yueHus) ¥ aHanu3a OOJILIIMX JAHHBIX Ul | KIaCCH(UKAIMIO 3a/au MAalIMHHOTO OOYYEHHsS; METPUKH
peLICHUs IPUKIIAIHBIX 33124 KauecTBa MoAeNH; (GYHKIMM W METOAbl OHOIHOTEKH

Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperaiyy JaHHbIX; PU3HAKU MEePEOOYICHHOCTH MOJICIIH;
MeTo 1kl OnbsmoTek sklearn, seaborn, matplotlib m numpy.
OOyyaroniuiicst ymeer. 3anaHus (Ne21 -
arperdpoBarh JaHHble cpeacTBamMu Python; BbImomHATE | Ne25)

¢dunpTpanuio gaHHBIX cpeacTBamu Python; HacTpauBaTh
BEC HEHpOHHA;, BHIOMpATh TUN KiIAacCUPHUKATOPA B
3aBUCUMOCTH OT MOCTABJICHHOM 3aJ[a4uu; BHU3YyaJU3UPOBAThH
JNaHHBIC cpeAcTBaMH OmOmmotrek pandas, seaborn,
matplotlib;

BBIMOJIHATH MHOTOKJIACCOBYIO KJIACCH(DHUKAIUIO METOJaMU
oubmuorexu sklearn;

CTPOWTH JICPCBbSl PEUICHWHA U BBIIOJHATH [0 HHUM

npejcKazaHue.
OO6yuaronuiics BaajeerT: 3anaHus (N 26-
HaBrikaMu OCTpoeHUS IepeBa pellieHui; Ne30)

peanusaiuu arroputMa ciydaiiHoro yeca (Random forest);
HanucaHusi HEUPOHHBIX CeTell;
00y4eHHsI MOJICTIH.

[TpomexyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJJHOU U3 CIEAYIOmUX (hopM:
1) cobecenoBanue;
2) BeimonHenue 3ananui B OMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIM WHbIE MATEPHAJIBI [IJIs1 OIleHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1H) ONBITA AeATEeNIbHOCTH, XapAKTEPHU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIM I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUS) /ISl OLIEHKH 3HAHMEBOr0 00pa30BaTeJIbHOI0 pe3yJbTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3yNbTaT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEAHA3HAYEHHBIE i NPOBEIEHUS ATTECTALIMOHHOTO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC



Kon n nHanmenoBanue NHAWKaToOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-2.3: Hcnonp3yer | OOyuarommuiics 3HaeT:
METOJIBI UCKYCCTBEHHOI'O | OCHOBHBIE METO/bI MAIIMHHOTO OOY4YEHUs; KJIacCH(PHUKALMUIO 33/1a4 MAIIMHHOTO O0Y4eHUs;
WHTEIJIEKTa (MalIMHHOTO | METPUKH KadecTBa Mojenu; GyHKIUU ¥ MeToabl Oubmuorexu Pandas: query, tail, sample,
o0y4yenus) W ananmsa OonbMX | head; MeTojibl (UIIBTPAMM W arperany JaHHbIX; MPU3HAKH MEPeO0yUEeHHOCTH MOJICIIH;
J@HHBIX JJIs peIleHus NPUKIAAHEIX | MeToasl onbmmoTek sklearn, seaborn, matplotlib 1 numpy.
3a1a4
3anmanue 1
MammHHOe 00y4eHne —
a) CrenuaIM3upOBaHHOE MPOTPaAMMHOE penreHue (Mid Habop PeIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
W3BJICYCHHS 3aKOHOMEPHOCTEH U3 CBHIPHIX JaHHBIX
b) ara rpymnupoBka 06vekToB (HabmroneHuit, cOOBITHIT) HA OCHOBEAHHBIX, OIIMCHIBAIOIINX CBOHCTBA 0OBEKTOB
C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00 yaeOHbIi MprMep, COepIKAINi 3aIaHHBIIT BXOJHOW HAbOP
JIAHHBIX, ¥ COOTBETCTBYIOIINI €My NPaBUIIbHBIN BEIXOIHOH Pe3yIbTaT
d) mnompasmeneHHEe UCKYCCTBEHHOI'O MHTEIUICKTA M3YYAIOUIMI METObI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIaHHBIX

3aganue 2
Cpeu npeioKeHHBIX 337124 MAIIUHHOTO O0YUSHHS YKAKUTE 3a/1a41 PErpeccHu
a) Ilouck HeraTHBHBIX OT3bIBOB Ha (PUIIBM HA CalTe KHHOKOMITAHUH
b) Anropurm ¢unbrpaimu ciama
¢) Ilpexackazanue cpoka OKYMaeMOCTH MPOEKTa
d) IIpeackazanue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHHYECKUX TPAH3aAKIU

3anmanue 3
K 6ubnuorekam ananu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepeunciieHHBIX KOMaH[ BepHYT AaHHbIe 1t Poccun u 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 jeca - Random Forest
a) UroroBbIM npejicKkazaHUeM MOJICIH SBIISETCS MPECKa3aHue CIy4aiHOro JiepeBa
b) Tlapamerpsl w1 kaxaoro aepesa (rryOHHA, MUHUMAIbHOE YHUCIIO 00PA3I0B B JKUCTE U T.JI.) BEIOUPAIOTCS CITy4aiHO
¢) Kaxmgoe nepeBo B jecy moydaer ClyqaiHbli MOAHA00p TaHHBIX
d) Ywucino nepeBreB B JIECY BHIOUPAETCS CydailHBIM 00pa3oM
e) IlpexckazaHue MOJENH - YCPEAHEHHEBIE MTPECKa3aHNs I€PEBLER

3amanue 6
Kaxkoi anI/I6YT OTBC€YACT 3a MUHHUMAJIbHOC YUCIIO 06pa3u013 B JIHcTE?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3anmanue 7

Kaxoit aTprOyT oTBe4aeT 32 MUHUMAIBHOE YHCII0 00pa3IoB B y3Jie s pa3aeeHus?
a) min_samples_leaf
b) max_depth
¢) min_samples_split

CpEICTBa MOJUICKAT AKTyaJM3ald{d C YY4eTOM DPAa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



d) min_impurity_decrease

3amanue 8
OTMeThTe BEpPHBIC YTBEP)KACHUS O BIMSHUU I1apaMeTPOB PEILIAOLIEro IepeBbs Ha NepeodydeHue
a) Yem MeHblue 3HaueHHE min_samples_split, TeM MeHbIlIe TCHACHINS K MEPEOOyICHHIO
b) UYem mensine 3HaveHre min_samples_leaf, TeM MeHbIIIEe TEHICHIHSA K IEPEOOYUCHHUIO
C) Yem MeHbLIe ITyOHHA AepeBa, TEM MEHBIIE TCHACHLHS K IIEPEO0yICHHUIO
d) TmyOuHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIle 3HAUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYICHHUIO

3ananue 9

Kakoii knmaccudukarop HeoOX0IMMO HCIIONIB30BATH UL MPECKa3aHus pa3Mepa 0100pEeHHOT0 KpeauTa o 33laHHbIM apaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3amanune 10
OTMeTbTe BEpHBIC YTBEPIKACHUS O AEPEBbIX PEILCHHUM.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOJHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaensAeTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) CcBOWCTBO samples yKa3pIBaeT Ha KOJMYESCTBO MPHMEPOB B y3Ie
d) mapamerp gini, BO BceX JIMCTBAX AODKSH HMETh OJMHAKOBBIC 3HAYCHHS

3amanue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) uem GoJbIIIE IEPEBHEB B JIECY, TEM JIyUIlle KAYECTBO MPEICKa3aHUsI
b) Bpems HacTpoiiKu 1 PabOTHI CITyYaHOTO Jieca YBEINIHUBACTCS MIPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) CchydaiiHbIi Jlec IPUMEHUM JJIsI PEIICHUS 3a/1ad PErPECCHA
d) chyuaiiHblii Jlec IPUMEHUM JUIS PEICHHS 3a1a4 KIacCUpHUKALIMT

3aganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxogut nydiryro KOMOWHALIMIO TAPAMETPOB IS IepeBa PeLICHHH
b) RandomizedSearchCV paGotaet GricTpee, yem GridSearchCV
€) GridSearchCV Haxomur nydiryl0 KOMOHHAIIMIO MapaMeTpOB Ul JepeBa, M3 TeX 3HAUCHHH MapamMeTpoB, YTO OBUIH
IepeIaHbl
d) RandomizedSearchCV maer Gonee TouHOe npeckasanue, uem GridSearchCV

Bamanue 13
Bribepute U3 crivcka 3a/1auu KIacCU(PUKAIUH:
a) pasnmenuts 1o Gororpaduu KUBOTHBIX HA KOIIEK U cObaK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh Tpuldbl HA CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATBHON OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPIKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS JAepPeBa MOTYT OBITh UCIIONB30BAHbI KAK KOJHYECTBEHHBIC, TAK U KATETOPHAIbHBIC
NPU3HAKA
b) epeBss perrennit MOTYT periaTh 3a1a4y KIacCHOHKAIMU C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm mensine 3HadeHue min_samples_leaf Tem TouHee OyayT mpeackazaHus Ha TPSHHPOBOTHOMN BBIOOPKE
d) UYewm menbiue 3HayeHue min_samples_leaf Tem TouHee OyayT npeacka3aHus Ha TECTOBOH BHIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANBHBIE TAPAMETPhI JepeBa
b) BeiGopka, M0 KOTOPOit OLICHUBAETCS KAUECTBO TOIYUCHHOTO JepPEBa PEIICHHUI
C) BrIOopKa, M0 KOTOPO# OCYIIECTBIAETCS BEIOOP HAMITYUIISH MOJEIN U3 MHOXECTBA MOJIEeit
d) MHOXeCTBO LeeBBIX 3HAYEHHI /IS JAHHOTO HAabopa JaHHBIX

3aganue 16
[Ipu oOyueHnH HEKOTOPOIT MOETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBON BBIOOPKE, MOJTydeHa Ooibmiast
pa3HHIa MEXXAY 3HAaYEHHSIMH METPUK Ha TPEHHPOBOYHOI 1 TecTOBOI BEIOOpKax. O 4eM 3TO MOXET rOBOPHUTH?

a) Mogenp nepeoOyyeHa

b) PacnpeneneHue naHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYAETCS OT paclpeeeH s B TPEHUPOBOYHOM

€) Mogenp HenooOyueHa

d) Mogesp uieanbHO HACTPOCHA




3anganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaiosKeHHbIX KOMOMHALIMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanue 18
Kakwe cTpoxu mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK naTadpaiima data (MHAEKCH MOCIen0BaTeIbHOCTE Yrce oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B xakux ciydasx MoXeT ObITh HCIIOJIb30BaHa CTyIIeHYaTasl (QyHKIHS aKTHBALMU?
a) OrmpenenuTh K CheMOOHBIM HITH HECHEIOOHBIM OTHOCHTCS TPUO?
b) Onpenenuth kK KaKOMy U3 TpeX KIIaccoB (setosa, vercicolor, verginica) OTHOCHTCSI HPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpaJbHBIC, HETATHBHBIC U OJIOXKHUTEIIbHbIC.
d) IlIpenckasats pazMep 3apaOOTHOM IIATHI CHEHANNCTA IO ONPEACICHHBIM apaMeTpaM.
e) PasmenuTh U300pakeHUs HA COACPIKAIIIE U HE COMCPIKAIINE OTKPBITBI OTOHb.

3ananue 20
Kakoe 3Ha4eHHEe MOXKET MMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHa (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (11)
d) (- oo, + )

2.2. TunoBble 3aJaHus /sl OLIeHKH HABBIKOBOr0 00Pa30BaTeJLHOI0 pe3yibTaTa

[TpoBepsiembiii 00pa3oBaTENbHBIN PE3yIbTAT:

KOI[ 1 HAMMCHOBAHUEC

HWHIAKATOpa TOCTIKECHUS OO0pa3oBaTeNnbHBINA Pe3yIbTaT
KOMIIETEHI[UU
OIIK-2.3: Ncnonp3yeT METOAbI OOyyaronuiicst ymeer:
HCKYCCTBEHHOTO HHTEIUICKTa arperupoBaTh JaHHBIC CpeacTBaMu Python; BEITONHATE QHIBTPANNO JAHHBIX CPEICTBAMH
(MamHHOTO 00YUYCHHS) 1 Python; HacTpanBaTh Bec HepOHHA; BEIOMPATH THI KIACCH(PHUKATOPA B 3aBUCUMOCTH OT
aHanau3a OONBIIMX JAHHBIX JJIS MOCTaBJICHHOH 3a/1a4M; BU3YAJIM3UPOBATh JaHHKIEC CpelcTBaMu OMOIHOTEK pandas, seaborn,
pelIeHns MPUKIIAIHBIX 3219 matplotlib; BeimoaHATS MHOTOKIIACCOBYIO KiIacCHpUKALIMIO MeTOAamMu OubmroTeku sklearn;

CTPOUTH ACPEBbs peH.IeHI/Iﬁ U1 BBITIOJHATD IO HUM IPEJACKa3aHue.

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounte
oubnnotreku numpy u pandas u npoutute aaHHbie U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Mony4auTe pacnpenesieHne YUCIOBBIX BEJIHMUYHMH AaTadperiMa Sp MCIOIIb3ys 0a30Bble METO/IbI BU3yallM3aluy O0udnuoTeku pandas.
WNmnoptupyiite Ombmmorexky Seaborn. Mcmoms3ys wuHTepdeiic ansd MOATOHKHM PETPECCHOHHBIX MOJeNell K  yCIOBHBIM
MOZMHOXECTBaM Ha0opa JIaHHBIX BhIBEANTE rpadHK yCIeBaeMOCTH 110 MATEeMaTHKE W YTEHHUIO C Pa3/IeJICHUEM I10 MOIy.

3ananue 22

3arpy3ute Moy OnbsmoTek numpay 1 matplotlib, a Taxoke Mmomynm 6ndaunorexu Scikit-learn, Heo6XxoguMBIe 111 pabOTHI C IPEBOM
pewrenuii. 13 sklearn.datasets parpysure TecToBblii Habop iris. M3yuure cTpyKTypy HOJydeHHOro Habopa AaHHbIX. B HabGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YETHIpE YHMCIIOBBIX aTpulyTa
(MHa YamencTHKa B CM; INMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; IIMPUHA JIETIECTKa B ¢M) 1 Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISET PEMINTH 33/a4y KiacCU(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUTMHBI YaIlIeINCTHKA U T.J. K OTHOMY U3 Tpex kiaccoB. Co3naite nemoHcTpaTuBHBIA Decision Tree kmaccudukarop,
WCTIONB3YSl OJHOMMEHHBIH Kiacc n3 O6mbmmorekn sklearn m coxpanure ero B mepemennyro dt. s pasmeneHns MHOXeCTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTon train test split. OToOpasure NOITy4eHHOE IEPEBO PEMICHWH TpadUyuecKH,
ucnone3yiite meron plot_tree

3amanwne 23
3arpy3uTe JaHHbIE M3 BCTpoeHHOTo Habopa load digits. lannble npencraBisiioT coboi Habop u3 1797 pykoNMCHBIX H300paKeHui
udp pasmepamu 8 Ha 8. Kakias kapTHHKA NMPEICTaBlicHA MACCHBOM M3 64 3HAYCHMH IIBETA JUIS KaXJIOW SYCHKH M300paKCHUSI.




O6yq1/1Te JACPEBO peHIeHI/Iﬁ " NOJIy4YUTC NPCACKA3aHUEC Ha TECTOBOI BI)I60pKe. Bn3yann3npyﬁTe npeacKa3zaHue, yKaxxuTe TOHHOCTb
JJIA TIOJTYYCHHOT'O ACPEBA.

3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop marnbIX boston mpeacrasiser coboii cioBaps ¢ kimtodamu data, target, feature names m DESCR. Kimrouy data cootBeTcTByeT
MAacCHUB CIIFCKOB:

{'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 kaxmoii crpouke 13 unciioBsIx 3HaueHNA. Bamma 3amada HaiiTa onmucanne Kakaoro u3 Hux. Tax nepBoe 3Hauenue (6.3200e-03
0.00632) 570 ypOBEHb MPECTYMHOCTH HA YLy HACEJICHHUS.

[ocTpoiiTe nepeBo peuIeHui, IpeICKa3bIBAIOIIEe CTOMMOCTD JKHIIbS 110 UMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHUE, CTOMMOCTD
JKHJIbS - BEJIMYHMHA HeTIpepbIBHAs, U iepeBo kinaccudukanun DecisionTreeClassifier Ham He nmogoinér. s npencka3anus 3HaYCHHs
1eseBoil QyHKIMH HY)XHO perpeccronHoe aepeBo DecisionTreeRegressor.

[epebepuTte Bce nepeBbs Ha JaHHBIX boston IO CIIEAYIOLUTUM ITapaMeTpam:

MaKcHMalbHas IyOuHa - ot 2 10 15 ypoBHe#

MUHHMAJIBHOE YHCII0 TIpo0 1y pasaenenus - oT 2 1o 10

MHUHHMAJIBHOE YHCII0 TIpo0 B ucte - oT 1 1o 10

OTt00pazuTe TydIIne mapaMeTpsl U JIydliee 1epeBo.

3aganue 25.

3arpy3urte BCTpOCHHBIN Habop boston.

W3zyuute ocrampHbie aTpuOyThl Kiaccudukaropa. Co3maiite Moaens RandomForestClassifier ¢ 15 nepeBbsiMu U MakCHMalbHOU
NTyOUHOM paBHOU 5 ypoBHsM aiist maHHbIX digits_load().

OO0yuuTe MONy4eHHYIO MOJieib. BrimonnuTe npeackazanue. [locuuraiite TOUHOCTH (score) st Jieca.

VYKkaxure TpU CaMbIX BaXXHBIX IapaMeTpa U1 JAEpEeBbEB pEIICHHH B CO3JaHHOM Jiecy, HCIOJIb3YsS, HamnpuMep, aTpuoOyT
feature_importances_.

OIIK-2.3: MHcnone3yer wmeronasl | OOydaromuiica Biaageer:

HCKYCCTBEHHOTO UHTEIUIEKTa | HaBblkaMM NOCTPOEHHUS JiepeBa PeLICHHH.

(MammHHEOTO 00yJeHusT) u | HaBelkamu peanusanuy aaroputMa cirydaitnoro neca (Random forest)
aHayiu3a OOJIBIIMX JAHHBIX MUl | HaBbIKaMu HamvcaHWs HEHPOHHBIX CETEH.

penIeHusl NPUKIAIHBIX 3a0a4 HasplkamMu 00yueHHSI MOJICNH.

3aganue 26

3arpy3ute OaHHBIE W3 BCTpoeHHOro Habopa load digits. Co3maiite KiaccHpUKaTOp, CO CIEAYIOIIMMHU IapaMeTpaMH JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO O0BEKTOB B JIUCTE - 4.

Pazgenute mosy4yeHHbIE JaHHBIE HA TPEHUPOBOYHBIA U TECTOBBIM HaOOpHI MaHHBIX, 75% u 25% cooTBeTcTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM IIPUHAJIEKAT JaHHbBIE U3 TECTOBOW BHIOOPKH, COXpaHUTE pe3yJIbTaT MpeAcKa3aHuil B nepemMeHHyto predicted.

3aganue 27

3arpy3uTe BCTpOSHHBINH Habop boston.

Habop gannbix boston npezacrasiser codoii cioBaps ¢ kitodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHB CIIHCKOB:

HUcnone3ys anroputM ciydaiinsiii ec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 gepeBbsiMu 1 MAKCUMATbHOM
TIyOWHON paBHOM 5 ypoBHAM st AaHHBIX. OOyduTe TONYYEHHYIO MOAeNb. BrimomHute mpeackazanue. [locunraiite TOYHOCTH
(score) mus Jieca

3aganue 28

Wmmnoprtupyiite Habop mauusix Fashion MNIST (naunnsie 6ubmuorexu Keras), cogepxaruit 70 000 m300paskeHHid 37€MEHTOB
OJICXKIBI B TPAJIAIIKAX CEPOro, B pasperieHnn 28x28 mukcerneit.u npouTure AaHHbie/

Pa3znennTte HaboOp Ha TPEHUPOBOYHBIN M TECTOBBIH B ponopin 85/15.

Busyannsupyiite nepBbie qecsTh 00BEKTOB M3 TPEHUPOBOYHOTO HaOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CJIIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO..

3amanue 29

Cxauaiite nannsle ¢ caidita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [lyis ckaunBaHus HEOOXOAUMO MPOHTH MPOLEAYPY
perucrpanuu. Pacniakyiite apxuBbl train.zip u test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOMM IPOSKTOM.

B xarasore train co3naiite nBe nanku cat u dog. PazHecure n3o0paskeHns U3 KaTajora train 1o BHOBb CO31aHHBIM ITarnkaM. Ber Moxer
caenath 3To BpyuHyto (0 6amioB) win nmporpaMmmHo (1 6amt) ucrnonb3ys MeTo sl si3bika Python. Bam monagobutcst 6ubimoreka os
Y METO/IbI CTPOK.

CrenepupyiiTe garacera u3 U300pakeHUN UCTIONB3Ys MeTo ] OndimoTeku keras ImageDataGenerator.

C momomrsio Metona flow from_directory cozmaiiTe reHepaTop JaHHBIX HA OCHOBE N300paKEHUH U3 KaTalora.

HWccnenyiiTe nomy4eHHbINH TeHepaTop. BeiBennuTe Ha 3kpaH, u3ydure Gopmy.

IIpoBeaute obpaTHYIO oneparuio. Busyanmmsupyiite nepBbie MATh 00BEKTOB U3 MOITYYEHHOT0 Habopa TaHHBIX.

Pacmenure nMmeromuecs naHHble Ha Tpu Habopa (train,test,validation), 100 WCTONB3yiTe TaHHBIC U3 apXUBa test, MOJTOTOBUB UX
COOTBETCTBYIOIINM 00pa3oM.

CaMoCTOsITeNIFHO co3/1aiiTe 1 00y4YHTe HEHPOHHYIO CEeTh JUIS Pa3IMYeHUsi KOLEeK U cobak (1o npuMepy JadopaTopHoH S, yacTsb 2).




Jo6eiiTech TOYHOCTH MOJICIH Ha BaJHIAIIMOHHON BRIOOpKE He Hike 80%

3amanue 30

Peanmsyiite kiacc Neuron OCYIIECTBISIONIMK BBIMOMHEHUE (QYHKIMM =Xx1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHbBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y 0eauTech, 4To
CO3/IaHHBII BaMU HEHPOH padoTaet. [ 3TOro caMOCTOATENFHO 3a1aliTe Beca U CMEIICHHUS U 3HAYCHHS BXO/I0B U ITPOBEPHTE OTBET.
Cobepure U3 HEHPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSILYIO M3 TPEX CIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITHIH CII0H — 3TO 000 CIIOH MEKAY BXOTHBIM (TIEPBBIM) CIIOEM CETH U BEIXOIHBIM (TTocIe HIM ). CKPBITHIX CIIOEB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /ISl MOATOTOBKH O0YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE mOHATHSA NI
MainuHHOe 00y4deHue.

I'nmy6okoe oOy4eHue.

OOyueHue ¢ yunuTeneM U 0e3 yIuTes.

OCHOBHBIE MOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo 00T HYeCKHe IPUHIMITBI aHAIN3bI TaHHBIX.
Lenu, aTansl, METOIB M TEXHUKU aHAJIU3a JaHHBIX.
@unbTpanys TpyNnupoBKa U arperanus JaHHBIX.
Buzyanuzanus naHHbIX.

0. Bmsyanmzamnus naHHbIX B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmumotexu Seaborn u Matplotlib

13. Pemaromue nepeBbsi: OCHOBHBIC TOHATHS.

14. 3anmaua kiaccubUKaIHH.

15. JlepeBbs pemenuii. OCHOBHBIC TapaMeTpHI JAepeBa.
16. Jlepero pelicHUi B 3a1a41 PErPECCHU.

17. Meron O6mKalInX coceei.

18. Komnremnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
20. YcpemHeHHE IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

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

23. Merpuku kadectBa mojenu: Precision, Recall, F1 score.
24. Tectuposanue ROC AUC.

25. HeiipoHHbIe ceTH.

26. VckyccTBeHHBbIE HEHPOHBI.

27. OyHKUMY aKTUBALMK HEWPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JpobnenHue mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYECKUi IpaeHTHBIH CITyCK.

33. Merto HauCKOpewIero cmycka.

34. HetipoHHas ceTs.

35. OgxHOCOHAs MOIEND.

36. CBepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOUHBIii CIIOH, CII0H OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast GyHKIHS.

39. 3apaum pacniozHaBaHus 00pa3oB.

40. Knaccudukarius 00beKTOB.

41. Tlouck uzobpaxeHus 1Mo 00pasIry.

BOoOoNoOR~wWNE

3. MeToauyeckne MaTepualibl, ONpeae/solie NpPoueaypy U KpuTepuH OleHHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OILICHKa «OTJHYHO» BBICTABJSICTCS OOYYAIOIIEMYCS, €CJIM KOJUYECTBO TMPABUIIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABIISAETCS 00YJArOIIEMYCsl, €CJIA KOJMYECTBO MPABHIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmero o0bEMa 3aTaHHBIX BOITPOCOB;

- OIICHKA «YJIOBJIETBOPHTEJIbHO» BBICTABISICTCS OOY4arOMIEMyCs, €CJIM KOJIMYECTBO IMPABUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 0611ero o0bEMa 3aJaHHBIX BOTIPOCOB,



- OILICHKa «HEYI0BJIeTBOPHUTEJIbHO» BBICTABISICTCS OOYYArOIIEMYCs, €CIH KOJMYECTBO MPAaBUIBHBIX
0TBeTOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popmMupoBaHusi OLIEHOK 0 Pe3yJIbTATAM BbINOJHEHUSA 3aJaHU

«OTAUYHO)» — CTAaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TOJHOCTBIO, HO TIPY HAJMYUU B HEH HE Oosiee OJHOMN
HEerpyOo# oImMOKH M OIHOTO HEA0YeTa, He OoJiee TpexX Hel0UeTOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCS 33 pabOTy, €Cii 00YyJatOUIHiiCs MPaBHIILHO BBITIONHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OqHOW Ipy0oil OMMOKM M IBYX HEIOYETOB, HE Oosee OAHON TpyOoi u
OJIHOHM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJJTHOM HETpyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTABUTCA 32 pa0dOTy, €CJIM YHCIIO OMMOOK U HEJIOUYETOB MPEBBICUIIO HOPMY
ISl OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIBHO BBITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowt owuboxk:

- 2pybOble OwUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NHOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- He0ouembl: HepayUOHAIbHbLE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€Ty

«3a4TEeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl U3y4aeMOIo Kypca: ero
0a30BBIX TOHATHA W (YHAAMEHTAIBHBIX MPOOJIeM; MPHOOpPENT HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOJTYIEHHBIX 3HAHUH, HE IOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEJOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHS K HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM CIIy4ae, KOTJia CTyJICHT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/1eJI0B NPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpa’KeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, UMEIOTCS
3aTpy/HEHUs B M3JI0)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOJMMble YMEHHS W HaBBIKU, JOMYIIEHbI rpyOble
omunOKH ¥ HE3HAHWE TEPMHUHOJIOTHH, OTKa3 OTBEYATh HA JIOTIOJIHHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTY4YEHUS TOJT0KUTEIbHON OLIEHKH.



