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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJAJICHUE CTYJCHTAMH OCHOBHBIMH METOIaMH METOAOB MAITMHHOI0 00y4eHHs, TOTyIeHHE HABBIKOB IIPOr PAMMHPOBAHI
aJITOPUTMOB B 00JIACTH UCKYCCTBEHHOT'O MHTEIUIEKTA U aHAIN3a NTOTyYeHHBIX Pe3y/IbTaTOB.

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

Hukn (pa3men) OIT: | 51.0.32.02

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKyCCTBEHHOI'O MHTEJUIEKTa (MALIMHHOTO OOY4YeHHs ) U aHaIM3a OOJIBIINX JAaHHBIX IS peLeHUs
NPUKIaTHBIX 3a/1a4

B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH
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3HaTh:

3.1.1

OCHOBHBIE METO/IHI MAIIMHHOTO OOYUCHUS; KIIACCU(PHKAIIMIO 3a/1a4 MAIIMHHOTO O0OYUECHUST; METPUKH Ka4eCTBA MOJIEIIH;
¢dynknuu 1 MeTonsl oubnmuoreku Pandas: query, tail, sample, head; MeTonsl GUIBTpaIliK U arperanyy JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIEIH; MeTobl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JAaHHbIC cpeacTBaMu Python; BHIIOMHATE GuubTpaIHio JaHHBIX cpeacTBamu Python; HacTpanBats Bec
HEeWpOHHA; BEIOMPATh THI KIACCH(HUKATOPa B 3aBHCHMOCTH OT ITOCTABICHHON 3a/1aul; BU3yaJN3HPOBATE TAaHHBIE
cpeactBamu 6ubnuoTek pandas, seaborn, matplotlib;

322

BEITIONTHATH MHOTOKJIACCOBYIO Kitaccuukamnmio meronamu oubmmoreku sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ W BBITIOJIHATD 110 HUM NIPEACKa3aHUC.
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Buaajgern:

33.1

IIOCTPOEHUS IEPEBa PEILICHUIH;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATHUSA / Kype

HanmeHoBaHuUe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Pa3pnen 1. OcHOBBI aHAJIN3a JAHHBIX

1.1

OCHOBHBIC ITOHSTHUS aHANH3a JaHHBIX. VICKyCCTBEHHBII HHTEIIEKT. MarmuHHOe 4 2
obyuenue. ['mybokoe oOyueHue. O0ydeHue ¢ yunureneM u 6e3 yuurens. /Cp/

1.2

JauHble, Moaenb, 00paboTka TaHHBIX. MeTonomornyecKue NpUHIUIBI aHAINU3bI 4 2
JaHHbIX. [lenu, 3Tansl, METOABI U TEXHUKU.
@DunpTpanuys TpynIUPOBKA U arperamys AaHHbIX. /JIex/

1.3

Busyanuzanus naHHsx. Busyanusamus nanasix B Phyton. Busyanuzanus B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/

1.4

AJITOPUTMBI ¥ CTPYKTYPHI TaHHBIX. brubimoreka Pandas: CTpyKTyphI TaHHBIX: 4 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanus AaHHbIX. bubnuoreka Pandas. BeiBon cTpok u komoHOK. MeTosib 4 4
query, tail, sample, head. O6benuHeHNe MeTONOB. /Cp/

1.6

Arperarus qanabix B Pandas: count, sum, max, min, mean, median. MeTosl 4 2
groupby u aggregate. O6pennHeHNE MeTONOB. /Cp/

1.7

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 4 2
groupby u aggregate. O6benuHenne MetonoB. /J1a6/

1.8

Busyanuzauus gannsix B Phyton. Metonsl Buzyanuzauuu B Pandas. buGnuorexu 4 2
Seaborn u Matplotlib. I'paduku, TeroBbie KapThl, AUATPAMMEBI PACCEUBAHHUS.
AHanu3 ¥ HHTEpIpeTanus pe3yabTaToB Busyanmsamun. /Cp/

Pasgen 2. Meroabs! MAIIMHHOIO 00y4eHUs

2.1

Pemaromiye nepeBbs: OCHOBHBIE MoHsATHA. Kinaccudukarus. JlepeBbs pelieHuii. 4 2
OcCHOBHBIE ITapaMeTpHI JepeBa. JlepeBo peleHuii B 3a1auu perpeccui. Metox
Ommkanmmx cocenei. /JIex/

2.2

Konnentus cirydaitaoro neca. CirygaitHast BBIOOpKA TPEHHPOBOYHBIX 00PA3IIOB. 4 4
VYepeanenue nporHo3oB. IIpoGiiema nepeoGydenusi. MeTpHKu KadecTBa MOJEIH.
Tectupoanne ROC AUC. /Cp/




23

Heiiponnsie cetu. MckyccTBeHHbIe Heliponsl. [leprientpon. O0ydeHue 4 4
Heiipona. /Cp/

24

I'paguentHsIi ciyck. [{po0ieHue mara mpu rpaneHTHOM CITyCKe. 4 4
CroxacTHuecKnii TpaJUeHTHBIN ciryck. Meton Hauckopeiimero ciycka. /Cp/

2.5

Hetiponnas cets. Onnocnoiinas moaenb. CBepTOYHbIE HEMPOHHBIE CETH. 4 4
CBEpTOUHBII CII0H, CII0i MOABBIOOPKH, TIOTHOCBA3HBIN c10i. LleneBast
¢dyuxuwms. /Cp/

2.6

Pemaromme nepeBbs: o0yueHue moaenu. bubmuoreku sklearn, pandas, numpy. 4 2
Bri6op mapamerpos mopenn. Kpoce-samnanust. I1pensapurensHas o6padoTka
JaHHBIX. TpeHUPOBOUHBIH HAOOp AaHHBIX. TecTOBbIM HAOOpP NaHHBIX.

Mp/

2.7

bubnuorexu sklearn, pandas, numpy. Beioop mapamerpos monenu. Kpocc- 4 2
Banupanys. [IpensapurensHas 00paboTka TaHHBIX. TpEeHUPOBOYHBIH HAOOp
JaHHBIX. TecToBBIN HA0Op JaHHBIX.

/J1a6/

2.8

Konuenuus cinyvaitnoro sieca. CirydaiiHas BIOOpKa TPEHHPOBOYHBIX 00pa3LIOB. 4 4
VYepennenue nporaosos. [Ipobnema nepeoOydenns. Tumnsl omuboK: true
negative, false positive. Merpuku kagectBa: Precision, Recall, F1 score.
TectupoBanue ROC AUC. /Cp/

2.9

PacniosHaBaHue pyKonucHBIX LUGP. AJTOPUTMBI CIIy4ailHOTO Jieca. 4 4
OnTuMaNbHbIC TTapaMeTphI JiepeBa u jeca. /Cp/

2.10

HckyccTBeHHsIi HelipoH. Bxon, GyHKINS akTHBAIH (CHTMOHIA, 4 4
runepOonmuecknii Tanrenc, SoftMax). [Togbop Becos. /Cp/

2.11

OmnpeneneHue TOHATBHOCTH TEKCTA C TIOMOIIBIO HEHPOHHBIX ceTelt. bubnnorexu 4 4
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.12

bubnuoreka Keras. I[ToMHOCBSA3HBIN M CIIIaXUBAIOIINH CIOH, ciioi Dropout. 4 4
Pemienne npo6iiem nepeodydenus. /Cp/

2.13

Krnaccudurkanus n3o0pakeHuit Mo HECKOIBKUM Ki1accaM (6onee nByx). HaGop 4 4
nmansbix Fashion Mnist. /Cp/

2.14

BHemHre HCTOYHUKN JaHHBIX 4711 aHanu3a. Kuggle. IloaroToBka JaHHBIX. 4 2
Pabora ¢ nzobpaxenusmu passoro popmara. /Cp/

2.15

PacniosHaBanue 00pa3oB. Kiaccnpukanus n300pakeHuiA KOIIEK U COOaK. 4 4
bubmmorexa keras , ImageDataGenerator. JlocTHkeHUE 3aJaHHOW TOYHOCTH
MOJIENI Ha BAIMAALMOHHOM BbIOOpKE. /Cp/

Pa3nen 3. CamocrosiTesibHasi padora

3.1

ANTOpUTM 00paTHOTO pacHpOCTpaHeHMs OOk, DYHKIMN aKTHBAIHH. 4 4
Onenka pabotsl cetu. /Cp/
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Kommsroreproe 3penue. bubmmoreka OpenCV. CermeHnTanus n300pakeHuil. 4 4
JetexrupoBanue 00bEKTOB.
/Cp/

33

KommrerorepHoe 3perue. bubmoreka OpenCV. OTcinexuBaHne TBIDKYIIIXCS 4 4
00BEKTOB BO BpeMeHH. PacriozHaBaHue JIAII.
/Cp/

34

OO6paboTka ecTecTBEHHOrO si3bika. OCHOBHBIC MOHATHSA. TOKeHEe3aIHsl. 4 4
JlemmaTuzanus. /Cp/

3.5

O06paboTka ecTecTBEHHOTO s13bIKa. [lapcuHT 3aBUCcHMOcTeil. PacriosHaBanue 4 4
MMEHOBaHHBIX cymHocTel /Cp/

3.6

Hanucanue coOCTBEHHBIX KIACCOB IS OMUCAHUS HEUPOHHOI cetu. HelpoH. 4 4
Croit. Cetb. O0ydyenue Monenu. Boeinonnenue npeackasanus. /Cp/

3.7

MuHuMHU3aIs 3HaYeHUs GYHKIUHU moTepb. OOy4YeHne: CTOXaCTHUCCKUI 4 4
rpagueHTHBIN ciryck. /Cp/

3.8

IMoaroroka k sekiusim /Cp/ 4 2

3.9

[oxroroBka k 1abopaTopHbIM 3aHsATHAM /Cp/ 4 4

Pa3nen 4. KoHTakTHBIE Yachl HA ATTECTALUIO

4.1

3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTtepualibl OJid TPOBCIACHUA HpOMe)KyTO‘IHOfI aTTeCTaluu 06yqa101111/1xc;1 TIPUBEACHBI B TPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BHIBI 3aaHUH, KPUTCPHH UX OLICHUBaHHUS,




pacmpenenerue 60aIoB IO BUAAM TEKYIIEro KOHTPOMS pa3padaThIBAIOTCS MPEMNOoAaBaTeIeM JUCHHUILIUHBL C yI€TOM €€ CIIeIU(DUKU ’
JIOBOJISITCSL 10 CBE/ICHUS 00Y4aIOIIMXCS HA IEPBOM y4€OHOM 3aHSATHH.

paboTHI U caMOCTOATETBHOM paboThl o0yudaronmxcs. [t pUKCHPOBAaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIOIB30BaThCS

BUOC.

Texynuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MperoaBaTeleM JUCIUTUINHBI (MOIYIIs) B paMKax KOHTAKTHOM

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHasl 1UTEpPaTypa

ABTOpBI, COCTAaBUTEH 3arinaBue W3parensc On. aapec
TBO, TOX
JI1.1 | Huxonwckuii C. H. ABTOMaTH3aIMs HHPOPMAIIMOHHOTO IOBEICHHS U Mocksa: | https://e.lanbook.com/bg
MCKYCCTBCHHBII MHTEIIIEKT: YueOHoe mocobue MUPOA,
2020
6.1.2. JlonoiHUTeJILHAS JJUTEpATypa
ABTOpBI, COCTaBUTENN 3aryaBue Wznarensc On. aapec
TBO, TOIl
JI2.1 |Cunopxuna I.T. CucTeMbl HCKyCCTBEHHOT'O HHTEIJICKTA. Mocksa: | http://www.book.ru/bool
KunoPyc,
2020

6.2 I/IH(l)OpMaIIl/IOHHI)Ie TEXHOJIO0I'HH, UCITOJb3YyEeMbI€ IPU OCYHICCTBJICHUN 06pa3OBaTeJ'lI)l-[0[‘0 npouecca mo JuCuminjanHe

(Moay.J10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHus

6.2.1.1

Python

6.2.1.2

Google Colaboratory

6.2.2 [lepeuens npogeccHOHATBHBIX 023 JAHHBIX 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Wudopmarmonnas cpaBouHas cucteMa Texakcrept https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cnpaBounas cucrema "'apant” http://www.garant.ru

6.2.2.3

baza nannbix ['ocymapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6224

basa nannbx «XKenesHomopoxkHbIe IepeBO3Kn» https://cargo-report.info/

6.2.2.5

baza naHHBIX 17151 KOHKYPCOB CPEIH CICLHAIMCTOB MO 00pabOTKe JaHHBIX M MAalIMHHOMY oOydeHumto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

VueOHbIC ayANTOPHH IS IPOBEACHHUS 3aHATHH JICKIIHOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIIMAIN3NPOBAHHOI MeOeIbI0
1 TEXHUYECKUMH CPEeJCTBaMU O0OydeHHUs: MyIbTUMEINHHOE 000pYyA0BaHUE I NPEAOCTaBIeHUs yueOHOH nH(popManun
OOJIBIIION ayTUTOPHHU H/MITK 3BYKOYCHIIMBAIOIIee 000pyIOoBaHHE (CTAIIOHAPHOE WIIK ITIEPEHOCHOE).

72

VueOHbIe ayIUTOPUH JUTS IPOBEACHUS 3aHATHI CEMUHAPCKOTO TUIIA, IPYIIIOBBIX U MHIMBHUYaIbHBIX KOHCYIbTANH,
TEKyIIero KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTAIlNH, YKOMIUIEKTOBaHHbIE CITCIHATN3HPOBAHHON MeOEebIo 1
TEeXHHYECKIMU CPEJCTBAMH OOy4eHHS: MyIbTUMEIUIHOE 000pYIOBaHNE H/MITH 3BYKOYCHIIMBAIOIEe 000pYIOBaHHE
(cranroHapHOE WM IEPEHOCHOE).

7.3

[TomermieHust 111 CAaMOCTOATENLHON paboThl, OCHALIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3SMO)KHOCTBIO MTOIKITIOYESHUS K
cetr "MHTepHET" M 00ecIeYeHueM JOCTYIIA B AJEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4

[omerenust 11 XpaHeHUs] U NPO(UIAKTHUECKOTO 00CTY>KUBaHHUS Y1eOHOr0 000pyAOBaHHUSI.

7.5

JlabopaTopuu, OCHAIIlEHHBIE CIEHaIbHBIM JIa0OPaTOPHBIM 000pYIOBaHHEM: KOMITBIOTEPHON TEXHUKON C YCTaHOBICHHBIM
I1O: Python, a Tarke ¢ BO3MOXXHOCTBIO MOAKIIOYCHUS K ceTH "VHTepHeT" 1 obecrieueHneM JOCTYIIa B AJICKTPOHHYIO
HH()OPMAIOHHO-00pa30BaTENBHYIO CPELy YHUBEPCHTETA
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K pabouel mporpamme AUCIUTUINHBI
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CUCTEMbBI UCKYCCTBEHHOI'O UHTEJUVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb
23.05.03 IToxBUKHOI COCTAB JKENE3HBIX JOPOT

(K00 u HaumeHoBaHue)

HanpasnenHocTs (pouiib )/crieruain3anus
I'py3oBbie Barousl

(HaumeHogamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

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



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
06yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3.IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTanuu: 3a4€r - 7 cemectp (0.(.0.), 4 kypc (3.¢.0.)

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

Kox 1 HanMeHoBaHNE KOMIIETSHIINN Koz naankaTopa TOoCTHKEHHUS] KOMICTEHITNH
OIIK-10: Crioco6eH (hopMyIHpOBaTh U peliaTh HAYIHO- OIIK-10.3: Mcnionb3yeT METOIbl HCKYCCTBEHHOTO
TEXHUYECKHUE 3a/1a4H B 00JIACTH CBOCH MPO(ECCHOHATBHOM MHTEJUICKTa (MAIIMHHOTO O0YYCHUS ) U aHajm3a OOJBIITNX
JIeSITEeIbHOCTH JIAHHBIX JIJIS1 peleHus] MPUKIIaAHbIX 33124

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMHU pPe3yJIbTaTaMU 0CBOeHHS 00Pa30BaTeIbHOI MPOrpaMMbl

Ko v HanmeHOBaHNE HHIUKATOPA O1eHOYHEIE
PesynbTarel 00yueHus O JUCIUILTUHE
JIOCTIDKEHUST KOMITETEHITHH MaTepHabl
OI1K-10.3: Hcnons3yer Metonbl | OOyJaroImuics 3HaeT. Bompocst (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METO/IBI MAaIITHHHOT'O oOyuenms; | Ne20)
00yueHus) ¥ aHanu3a OOJIBIIMX JAHHBIX JUIS | KIaCCH(UKAIMIO 3a/a4 MAalIMHHOTO OOYYEHHsS; METPUKH
pelIeHUs IPUKJIATHBIX 33734 KayecTBa MoJeNd; (YHKIMH H METOIbl OHOIHOTEKH

Pandas: query, tail, sample, head; meTons! dhunsTpanuu u
arperaiyy JaHHbIX; TPU3HAKA MePeOOYICHHOCTH MOJICIIH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO0yuaroniuiicst ymeer: 3amganus (Ne21 -
arperupoBath JaHHbe cpenctBamu Python; Bemosnmste | Ne25)

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

BBIMIOJHATh MHOTOKJIACCOBYIO KJIACCU(HUKAIIUIO METOAAMHU
oubauorexu sklearn;

CTPOUTH JIEPEBbSI PEIICHHH ¥ BBINOJHATH 10 HUM

HpecKa3aHue.
OO6yuaronmuiics BaajeeT: 3anaHus (Ne  26-
HaBbikaMu mocTpoeHus iepeBa peleHui; Ne30)

peanu3aly aaropurMa cirydaiinoro jgeca (Random forest);
HalycaHusl HEMPOHHBIX CETEH;
00y4eHHs MOJIETIH.

[IpomexxyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIASAYIOMUX HOpM:
1) cobecenoBanue;
2) BeimonHenue 3ananuit B OOC YHuepcurera.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI 11l OLIEHKH 3HAHMIL, yMeHUIl, HABLIKOB
U (MJ1H) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEHIIH I

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/1aHNsI) 1JIsl OLEHKH 3HAHHEBOT0 00pa30BaTeILHOI0 pe3yabTara

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
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.



Kon n nHanmenoBanue WHAWKATOpa
JOCTHXKCHHS KOMIICTCHIIMA

OO0pazoBarenbHBIN pe3yabTaT

OIIK-10.3: Hcnons3yer Metoabl | OOyyaromuiics 3HaeT:

HUCKYCCTBCHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYEHUs; KJIacCU(HKALUIO 3a/lad MAIIMHHOTO O0YYeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; (YHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OonpmMX JaHHBIX A4 pemenus | head; meroasl QUIBTPalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUYECHHOCTH MOJIEIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib m numpy.

3anmanue 1
MammHHOe 00y4eHne —

a) CrenuaIM3UpOBAaHHOE MPOTPaMMHOE penreHue (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JAHHBIX

b) ora rpymnmposka 06nekToB (HabimromeHuit, COOBITHIT) HA OCHOBEIAHHBIX, OIIMCHIBAIOIINX CBOMCTBA 0OHEKTOB

C) Habop JaHHBIX, KaXIasl 3a[KCh KOTOPOTO MPEACTABISAET CO00M yueOHbIN MPUMeEp, COAEPIKAIIU 3aJaHHbINA BXOJHOH HAGOP
JTAaHHBIX, © COOTBETCTBYIOIIHI €My NPaBUIIBHBIA BBIXOTHON pe3yIbTaT

d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YUYAIOI[HH METO/bI MOCTPOEHHS allTOPUTMOB, CIIOCOOHBIX 00yJaThCs HA
JTAHHBIX

3aganue 2

Cpem/l NPEAIOKCHHBIX 3a4a4 MAallIMHHOTO 06y‘I€HI/IH YKaKUTC 3a1a4U PErpecCuun

a) Ilouck HeraTMBHBIX OT3bIBOB Ha (PUIIbM HA CalTe KHHOKOMITAHUH
b) Anropurm ¢unbTpaimu cama
c) Ilpexackasanue cpoka OKYMaeMOCTH MPOEKTa
d) TIIpeackaszaHue pIHOYHOU CTOMMOCTH KBapTHPHI
e) Ilouck MOLIEHHUYECKUX TPAH3aKIU

3amanue 3

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

3aganue 4

Kakwue u3 nepednciieHHBIX KOMaH] BepHYT AaHHbIe st Poccnn n 3umbabdBe?

a) res.query(‘country == ["Russia","Zimbabwe"])

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

c) 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

OTMeThbTe BEepHBIC YTBEPXKICHUS 00 arOpUTME CiIydaiHoro yieca - Random Forest

a) UroroBbIM npejicKkazaHuEM MOJICIH SBJISETCS MPeCKa3aHne CIydaiHoro aepesa
b) Tlapamerpsl w1 kaxaoro aepepa (riryoHHA, MUHUMAIBHOE YHUCIIO 00PA3I0B B JUCTE U T.JI.) BRIOUPAIOTCS CITyYaiHO
¢) Kaxmoe nepeBo B jecy moiydaer cly4ailHpli MOAHAO0D TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CaydailHBIM 00pa3oM
e) IlpexckaszaHue MOJENH - YCPEAHEHHBIE MTPEACKa3aHMs J€PEBER
3amanue 6

Kakoii aTpubyT 0TBE4aeT 32 MUHIMAJIbHOE YHCIIO 00Pa3IoB B JIUCTE?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3ananue 7

Kakoii arpuOyT 0TBE4aeT 32 MUHHUMAJILHOE YHCIIO 00pa3LoB B y3Je AJIs pa3iesieHus?

a) min_samples_leaf

b) max_depth

c) min_samples_split

d) min_impurity_decrease
3amanue 8

OTMeThTe BEpPHBIC YTBEP)KACHUS O BIMSHUU I1apaMeTPOB PEIIAOLIEro IePeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples split, TeM MeHbIlIe TCHACHLHS K MEPEO0yICHHIO




b) UYewm menbiue 3HayeHne min_samples_leaf, TeM MeHblLIe TCHACHIUS K IEPEOOYUCHHUIO

C) UYem MeHble I1yOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHHIO

d) T'nyOuHa mepeBa HUKAaK HE BIUSET HA €ro Mepeo0ydeHHOCTh

e) UYem MeHblle 3HaUeHHE MapameTpa max leaf nodes, TeM MeHbIIIe TEHACHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATH AJIS MPeICKa3aHus pa3Mepa 0JOOPEeHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer G6uITh ucnoas3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTE BepHBIC YTBEPIKIICHHS O JICPEBhAX PCIICHU.
a) YeM MEeHbIIE CBOUCTBO gini, TEM OJJHOPOJHEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37€
d) mapamerp gini, BO BceX JMCThAX HOKEH MMETh OTHHAKOBBIC 3HAYCHHUS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKIEHHS O CITy4allHOM Jiece
a) deM OoJbBLIE NEPEBLEB B JIECY, TEM JIyYIlle KAYeCTBO NPEICKa3aHUs
b) Bpems HacTpo¥iKH 1 PaOOTHI CITy4allHOTO Jieca YBEININUBACTCS IPONOPIHOHAIBEHO KOJIMYECTBY AEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 3a1a4 PErPecCuu
d) cayuaiiHbIii lec TPUMEHNM /IS PENICHHS 3a1a4 KIacCupUKAIMN

3amanue 12
OTMeThTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV HaxoauT ay4Iinyto KOMOHHAIIUIO TAPAMETPOB JUTS IePEBa PELICHHI
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO IapaMeTpOB Ul JepeBa, M3 TeX 3HAUCHUH MapameTpoB, 4TO OBUIH
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3amanue 13
BeibepuTe U3 CiucKa 3a1a49u KIIacCH)UKAIHH:
a) pasnenuth 1o Gororpaduu KUBOTHBIX Ha KONIEK U cO0aK
b) mpenckasarh CTOMMOCTH KBAPTHPBI MO 33 aHHBIM MTApaMETPaM
C) pa3nenuTh TpuObI Ha CheJOOHBIE U SITOBUTHIE
d) crpynmupoBath TEKCTHI IO UX 3MOLHUOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHbBIX I O0Y4YEHUS AepeBa MOTYT OBITh UCIIONB30BAaHbI KaK KOJIMYECTBEHHBIC, TAK U KaTErOpUAIbHbBIC
MPU3HAKA
b) epeBbs perienunit MOryT periaTh 3a1a4dy KiacCHHKAMN ¢ TIPOM3BOJIBHBIM YHCIOM KIaCCOB
€) Yewm mewnsbine 3HaueHue min_samples_leaf Tem Tounee OyayT npeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensbie 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKka3aHUs HA TECTOBOM BBIOOPKE

3anmanue 15
O6yuaromiast BeiOopka (X _text, y_test) 1o —
a) BriGopka, 110 KOTOPOI HACTPAMBAIOTCS ONTHMAJILHBIE IIAPAMETPHI JIEpeEBa
b) Bsibopka, Mo KOTOPOIi OIIEHHUBAETCS KAUYECTBO MOJTYUYEHHOTO J€PEeBa PeleHui
€) Bribopka, 10 KOTOPOIA OCYIIECTBISIETCS BRIOOP HAMITYUIIEH MOJIEH U3 MHOYKECTBA MOJIeIICH
d) MHOKeCTBO IeNeBbIX 3HAYCHUI sl JAHHOTO Habopa JaHHBIX

3ananue 16
[Ipu oOyueHNH HEKOTOPOIl MOETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBON BBIOOPKE, MOTydYeHA OOIbIIast
pa3HHIa MEeXAY 3HAUYCHISIMA METPUK Ha TPEHHPOBOYHOIH 1 TECTOBOM BEIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogenb nepeobyyena

b) Pacnpenenenne qaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIIPEIeTICHUS B TPCHUPOBOTHOMN

€) Mogaenp Heo00ydYeHA

d) Mogzenp uaeaabHO HACTPOEHA

3aganue 17

Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX 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
Kakue cTpoku mo3BOJISIFOT 0TOOpaTh 5 MEepBBIX CTPOK JaradpaiiMa data (MHAEKCHI ociae0BaTenbHOCTh yncel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasix MOXKeT ObITh HCTIOJBb30BaHA CTyMeHYATast (PYHKIHS aKTHBALMU?
a) Ompenenuth K CheTOOHBIM HITH HECHEAOOHBIM OTHOCHTCS TPUO?
b) Onpenenuts kK KakoMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3nenuTh TEKCTHI Ha HEHTpaAIbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) IIpenckasarte pa3mep 3apabOTHOM MIIATHI CHELUATINCTA IO ONPEICICHHBIM [TapaMeTpaM.
e) Pa3smenuts H300paXeHHS HA COASPIKAIIIE U HE COACPIKAIIIE OTKPBITHINA OTOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETH B3BEIIICHHASI CYyMMa BXOJIOB HEIpOHA (10 MCIIOIb30BaHMU aKTUBAIIOHHOHN (YHKITHH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo, + )

2.2. TunoBbIe 3aJaHU /1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

Kox n nanmeHnoBanue

HWHJIMKaTOpa JOCTUKEHHUS OO6pa3oBarenbHBIN pe3yabTaT
KOMITCTEHIINT
OIIK-10.3: Ucnone3yet MeToabl | OOyuaroumiics ymeer:
UCKYCCTBEHHOT'O MHTEIUIEKTa arperupoBarh JaHHbIe cpecTBamMu Python; BEINONHATE GUILTPALIUIO JAHHBIX CPEICTBAMH
(MammHHOTO 00y4YeHHS) U Python; HacTpanBaTh Bec HEWPOHHA; BEIOMPATH THIT KIACCU(PHUKATOPa B 3aBUCUMOCTHU OT
aHanu3a OOJBIINX JAHHBIX JIS MOCTaBJIEHHOH 3a/1a4M; BU3yaJIU3UPOBaTh JaHHBIE CpeAcTBaMu OubanoTek pandas, seaborn,
peLIeHus! PUKIIAIHbIX 33124 matplotlib; BermonHsITE MHOTOKITACCOBYIO KiTaccHUKanuio Metoqamu 6ubnnoteku sklearn;

CTPOUTH JACPEBLA pemeHHﬁ 1 BBITOJHATH MO HUM IPCJICKa3aHue.

3aganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounTe
oubnmorekn numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[omyuuTe pacmpenelieHUe YUCIOBBIX BEIMYHMH Jatadpeiima sp HCIoib3yst 0a30BbIe METOIbI BU3yallM3aluu OnOIHoTeKH pandas.
Wmnoprupyiite Oubmmorexky Seaborn. Mcmone3ys uHTepdeic Uil NOATOHKH PErPECCHOHHBIX MOJENed K  YCIOBHBIM
HOIMHOXKECTBaM Habopa JaHHBIX BBIBEIUTE IPadUK yCIEeBaeMOCTH 10 MAaTEMATHKE U YTCHHUIO C pa3eiIeHHEM MO MOJy.

3amanwue 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMBbIe I pabOTHI C PEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiit Habop iris. M3yuure cTpyKTYypy TMOIy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIIpoB ('CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakmoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpuOyTa
(nnMHA YameNnyucTHKa B CM; IIMPUHA YaIlleINCTHKA B CM; IUTMHA JIETIECTKa B CM; IIMPUHA JIETIECTKA B CM) U Kiacc (‘setosa', 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISET PEMINTH 33/a4y KiacCU(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OHOMY u3 Tpex KinaccoB. Co3naiite nemoncrparuBHblii Decision Tree kmaccuduxarop,
UCTIONB3Ysl OJHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn m coxpanute ero B nepemeHHylo dt. J[is paspeneHus MHOXKecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe Meron train test split. OToOpasuTe mNONyYeHHOE AEPEBO pPEUIEHUH Tpaduyecky,
ucnone3yiite Meton plot_tree

3anmanue 23

3arpy3urte IaHHbIC U3 BCTpoeHHOTO Habopa load digits. /lanHbIe mpencTaBisioT coboit Habop u3 1797 pyKOMCHBIX N300paXeHUA
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBIeHa MAaCCUBOM M3 64 3HAYSHHM IBETa JJIS KaXIOH sTUSHKH W300paKeHIsI.
OO0yuuTe IepeBo peuIeHUH 1 MOJyduTe Tpeicka3aHe Ha TECTOBOM BeIOOpKe. Busyanusupyiite npeacka3zaHue, yKaKUTE TOTHOCTh
JUTS IOJY9IEeHHOTO JepeBa.

3ananue 24.
3arpy3uTe BCTpOeHHBIH Habop boston.




Habop nannbix boston npencrasisieT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy 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 unciaoBbix 3HaueHUH. Bara 3anaya HaiiTi onrcanue kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiitTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. st mpeacka3anus 3HAYCHAS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce AepeBbs Ha JaHHBIX bOston IO CIEIYIONINM ITapaMeTpaM:

MaKCUMalbHas riyOuHa - oT 2 10 15 ypoBHeit

MHHUMAaJIBHOE YUCII0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YUCII0 TIpob B sucte - ot 1 1o 10

OtoOpazuTe JTydive napaMmeTpsl U JIydliee JepeBo.

3ananue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

Wzyante ocrampHble aTpuOyTH Kiaccuduraropa. Co3maiite Momens RandomForestClassifier ¢ 15 mepeBbsMn m MakcHMalTbHOU
rTryOWHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

OO0y4uTe MOIyYeHHYIO MoJienb. BeimonHuTe npenckaszanue. [locunTaiite TOYHOCTE (Score) s Jieca.

VKaxHTe TPU CaMbIX BAXKHBIX MHapaMeTpa Ul JEpPeBbEB DPEIICHWI B CO3MaHHOM JIECY, HCIOJB3ys, HampuMep, aTpuOyT
feature_importances_.

OIIK-10.3: Hcnonezyer meronsl | OOydaromuiica Biaageer:

HCKYCCTBEHHOTO HHTeNNEeKTa | HaBbIKaMu [OCTPOEHUs IepeBa PeleHuil.

(MamMHHOTO ~ OOYJeHMs) u | HaBsikamu peanusanuu aqroputMa cirydaitnoro neca (Random forest)
aHanu3a OOJIBIIMX JaHHBIX A4 | HaBbIKaMu HaltMCaHUS HEMPOHHBIX CETEM.

pelIeHUs IPUKIJIAIHBIX 3a4a4 HaBplkaMu 00yueHHsI MOJICIIH.

3aganue 26

3arpy3ute JaHHbICe U3 BCTpoeHHOro Habopa load digits. Co3maiite KiaccHpUKATOp, CO CICAYIOIIMMHU IapaMeTpaMu JepeBa:
MaKCcHMaJbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO 00BEKTOB B JIHCTE - 4.

Paznenurte momy4eHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBeTcTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM IIPUHAJUIC)KAT JaHHBIE N3 TECTOBOM BHIOOPKH, COXPaHUTE Pe3yibTaT MpeacKa3aHuii B nepemMeHHyto predicted.

Saganue 27

3arpys3urte BCTpOCHHBIN Habop boston.

Habop ganubix boston npezacrasiser codoii cioBaps ¢ kintodamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHUB CITUCKOB:

Ucnione3ys anroputM cirydaiinsiii jgec (random forest) Cosnaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
rIIyOUHOUM paBHOW 5 ypoBHSAM IS JaHHBIX. OOy4YuTe MOJYUYEHHYIO MOeNb. BeimonHute mpeackasanue. [locuutaidTe TOYHOCTH
(score) mns neca

3aganue 28

Wmnoprupyiite Habop nanubix Fashion MNIST (manueie 6ubnuorteku Keras), comepxammit 70 000 u3o0paskeHU# 31E€MEHTOB
OJICIK/IbI B TPAJALIUSIX CEPOTo, B paspeiieHnn 28x28 MUKCeIel.u NpOoUYTUTE AaHHbIe/

Paznenute HabOp Ha TPECHUPOBOYHBIN M TECTOBBIN B mpomopiwm 85/15.

Buzyanusupyiite nepBbie AecsTh 00BEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

IToctpoiiTe HEIPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO..

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlist ckaunBanust HEOOXOIUMO MPONTH IPOLERYPY
peructpanuu. Pacmakyiite apXuBHI train.zip u test.zip ¢ JaHHBIMHU B KaTaJoOTe CO CBOUM IPOEKTOM.

B karazore train cozgaiite nBe mamnku cat u dog. Pasaecure n3o0paxeHust M3 Karajora train 1o BHOBb CO3/IaHHBIM Mankam. Bel MoxeT
caenathb 3To BpyuHyro (0 6amtoB) win nporpamMmHo (1 6amt) ucmonb3yst MeTos! si3bika Python. Bam monanoburcs 6ubnmnoreka os
Y METO/IBI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTo OubmmoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3nmaiite renepaTop JaHHBIX Ha OCHOBE M300pakKeHHH M3 KaTasora.

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

[IpoBenure oOpaTHyto oneparyo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOT0 Habopa JaHHbIX.

Pacmenure nMeromumecs: JaHHBIE Ha TpH Habopa (train,test,validation), 6o ucmone3yiiTe HaHHBIE U3 apXuBa test, TOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMocToATeIHHO co3aiTe 1 00yINTE HEMPOHHYIO CETh IS pa3IMICHHS KOIIEK U cobak (1o mpuMepy 1abopaTopHOii 5, yacTh 2).
JloGeiiTech TOYHOCTH MOJIENH Ha BaJHIAIIMOHHON BEIOOpKe He HIKe 80%

3aganue 30




Peaymsyiite kiacc Neuron OCYIIECTBISIFOLIMN BBIMOMHEHHE (QYHKIMH =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHBIE HA BXOJI, W - BEca BXOZIOB, a b - cMeleHue. B kauecTBe QyHKIIMM aKTHBALMK UCIIOIB3YHTE CUTMOULy. Y 0eauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. J{Jst 7TOro caMoCTOSTENBHO 3aJaliTe Beca M CMEIIEHHS M 3HAYCHUS BXO/IOB U IIPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO JTF000H CII0M MEXTY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA 1.
MamuHHOE 00ydeHHe.
I'my6Gokoe obyueHme.
OOyueHmne ¢ yaurteneM U 0e3 yIUTes.
OCHOBHBIE MTOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTtoznonorudyeckre IpUHIMIIEI aHATTU3bI JAHHBIX.
Ienu, sTamnsl, METOAB! M TEXHUKU aHATIN3A JAHHBIX.
QunbTpanys rpynnupoBKa U arperarys JaHHbIX.
Busyanuzanus 1aHHBIX.

. Buzyanuzanus nanueix B Phyton.

. Bmyammzamus B Pandas.

. bubmmotexkn Seaborn nu Matplotlib

. Pemaromyie nepeBbsi: OCHOBHBIE TIOHATHSL.

3agava Kkinaccudukanym.

. JepeBps pemenuil. OCHOBHBIE TapaMeTpPhI AepeBa.

. HepeBo penreHuid B 3aJa4 perpeccui.

. Merop Gnmmkaimmx coceneil.

. Konuenmus ciyvaiiHoro jeca.

. Cnyuaiinas BbIOOpKa TPEHHPOBOYHBIX 00pa3LOB.

. YcpenHeHue IporHo30B.

. IIpobnema nepeoOyucHuUS.

. Tumsr omm6oK: true negative, false positive.

. Merpuku kadectBa mojenu: Precision, Recall, F1 score.

TectupoBanue ROC AUC.

. Heiiponnsle cetu.

. MlckyccTBeHHBIE HEHPOHBI.

. OyHKUMU aKTUBALMU HEUPOHA.

. IepuenTpos.

. Oby4eHue HeHpoHa.

. I'panuenTHbli ciyck.

. [pobrneHue mara npyu rpaJieHTHOM CITyCKe.

. CroxacTH4ecKHi rpaIneHTHBIN CITYCK.

. MeTon Hauckopeniero ciycka.

Heiiponnas cetb.

. OnHocioiiHasg MOAEb.

. CBepTOYHbIE HEMPOHHBIE CETH.

. CBEPTOYHEIH CII0#, CI10#1 TOIBEIOOPKH, TTOTHOCBS3HBIHA CIOM.

. LleneBast QpyHKIMS.

. 3amauym pacrno3HaBaHHs 00pa30B.

. Knmaccudukarus o6beKToB.

. TTouck nzo6paxxeHus mo oopasiry.
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3. MeToauyeckne MaTepuaJibl, ONpeaesionue NPoueIypy 4 KpUTEPUH OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

Kpurtepun popMupoBaHus OLIEHOK 110 0TBETAM HAa BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUI

- OIICHKa «OTJIMYHO» BBICTABIACTCA OOYyYaIOIIEMYCs, €CIIM KOJIMYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIGHKA «XOPOIII0» BHICTABIIAECTCS 00yUYaIOMIEMYCsl, €CITH KOJTHYECTBO MPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLIEHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCs, €CIH KOJHMYECTBO IMPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK 0 Pe3yJbTATAM BbINOJHEHUS 3aJaHU I

«OTAUYHOY» — CTAaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWHU B HEH He Oosee OJHOMH
HEerpyOo# oIMOKM M OIHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 33 padOTYy, €Cii 00YyJalOUIHiiCs MTPABHILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OHOW Tpy0oil OMMOKM M IBYX HEIOYETOB, HE Ooiee OAHON TpyOoi u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCA 32 padOTy, €CIIM YHCIIO OMMOOK U HEJIOUYETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowvl owubox:

- 2pybOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

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

- He0ouembl. HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324eTy

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOTYYEHHBIX 3HAHUH, HE IOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He 3a4TeH0» — BBICTABIISIETCS B TOM CIlydae, KOT/Aa CTYJEHT IEMOHCTPHUPYET (hparMeHTapHbIC 3HAHHA
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpa’KeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOJMMbIE YMEHHS U HaBBIKH, JOIYIICHBI IpyObIe
omurOKH W HE3HAHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTIOJIHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTYUYEHUS TOJT0KUTEIbHON OLIEHKH.
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