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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

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

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

Iuxn (paszgen) OIL: | 51.0.21.01

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

(MOJILYJIST)

OIIK-5 Crioco0eH BCcnob30BaTh COBPEMEHHBIE HH(OPMAMOHHBIE TEXHOIOTHH U IIPOrPaMMHBIE CPEICTBA MIPU PEIICHUH
npodeccuoHaTbHBIX 3a7a4

OIIK-5.2 Hcmonb3yeT METOABI HCKYCCTBEHHOI'O HHTEIIIEKTa (MAIIMHHOTO O0YUCHNUS ) U aHAIM3a OOMNBINX JAHHBIX U PEIICHHS
NPHKJIAHBIX 3a/1a4

B pe3yabTaTe 0cBOeHHSI AUCHUILIMHBI (MOYJIs1) 00y4alOLIUIACA J0/KEH

3.1 |3narh:

3.1.1 [ OCHOBHBIE METOIBI MAIIIMHHOTO O0YUCHNS; KIIACCH(HUKAIIHIIO 33/1a4 MAITHHHOTO 00yJeHHs; METPUKH Ka4ecTBa MOJICIIH;
¢yaxnun u Metons! 6ubmmoreku Pandas: query, tail, sample, head; meTons! ¢punbTpanuu u arperayy JaHHBIX; IPU3HAKA
nepeo0yIeHHOCTH MO, MeTobl onbmuotrek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTs gaHHbBIE cpeacTBaMu Python; BEIMOTHATS (GHIBTPAIHIO JaHHBIX cpencTBaMu Python; HacTpauBaTh Bec
HEeWpPOHHA; BBIOUpATh THI KJIACCH(HUKATOPa B 3aBUCHMOCTH OT ITOCTaBJICHHOMN 33/1a4H; BU3YaJIM3UPOBAaTh JaHHbIE
cpenctBamu 6ubMoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIONHATH MHOTOKJIACCOBYIO Kilaccu(HUKaIuio Merogamu 6udimorexn sklearn;

3.2.3 [ cTpouTh AepeBbs peIICHNUI U BBITIOTHATH 110 HUM IpeICKa3aHue.

3.3 | Bimagers:

3.3.1 | mocTpoeHus aepeBa pelieHui;

3.3.2 | peanu3anuu anropuT™a cirydaitHoro neca (Random forest);

3.3.3 | HanucaHusl HEMPOHHBIX CeTel;

3.3.4 | oOyueHus MOAETH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAYJISA)
Kon HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kypc

Pa3nen 1. BBegeHue ucKyccTBeHHbI MHTEJIEKT

1.1 HUckycctBeHHbIi nHTEIUIEKT. OcHOBHEIE TOHATHA M. MammHHOe 00ydeHue. 7 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/

1.2 JlanHble, Moaens, 00padoTka JaHHEIX. MeTonoIorHyecKre IPUHIUIIBI AaHATTH3EI 7 2
JaHHBIX. L{eny, 9Tamnsl, METObl U TEXHUKH.
OubTpanys rpynnrupoBKa U arperamys JaHebx. /JIex/

1.3 Buzyanuzanus nanHbsX. Busyannsanus naHaeix B Phyton. Busyamusanms B 7 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/

1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 7 2
Series u DataFrame. Pabota c csv.
Mp/

1.5 Ounprpanus naHHeX. bubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTomb 7 2
query, tail, sample, head. O6beaureHNE MeTOMOB. /IIp/

1.6 OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 KonmoHOK. MeToab! 7 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/

1.7 Arperarus nanabeix B Pandas: count, sum, max, min, mean, median. MeTosl 7 2
groupby u aggregate. O0penuHeHne MeTonoB. /IIp/

1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6beanHeHne MeTonoB. /J1ab/

1.9 Busyanuzauus gannsix B Phyton. Merons! Busyanu3sanuu B Pandas. bubnmoreku 7 2
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCCHBAHUS.
AHanM3 1 HHTEPIIPETAINS Pe3yIbTaToB Bu3yanu3anuu. /I1p/
Pa3nen 2. Meroab! MAIIMHHOIO 00y4eHUsl

2.1 Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccudukanus. JlepeBbst penieHui. 7 2
OcHoBHBIE TapaMeTpHI JepeBa. JlepeBo peleHuni B 3a1a4u perpeccun. Meron
Ommkaimmx cocenett. /JIex/




2.2

Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
VYepennenue nporuo3o. [Ipobiema nepeodydenus. MeTpukn KauecTBa MOJCIH.
Tectupoanne ROC AUC. /JIex/

23

Heiipornsre cetn. MckyccrBeHHbIe HelpoHEL. [leprientpon. O0ydeHue
HelpoHna. /Cp/

24

I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe.
CroxacTHUYeCKHA TpaiueHTHBIN ciyck. MeToa Hauckopefiero crmycka. /Cp/

2.5

Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas

¢ynaxnus. /Cp/

2.6

Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy.
Br16op napamerpos monenu. Kpocc-Banmunarnus. [Ipensapurensaas oopaborka
JIaHHBIX. TPpeHUPOBOYHBIN HaOOp NaHHBIX. TecToBHIi HAOOP JaHHBIX.

/Cp/

2.7

Bubnmorexu sklearn, pandas, numpy. Beibop napamerpos mopenu. Kpocc-
Banuanys. [Ipensaputensaas oopaboTka JaHHEIX. TpeHNPOBOUHBINH HabOp
naHHBIX. TecToBBIi HAOOp TaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.9

PacriozHaBaHHE PyKOMHCHBIX IU(P. ANTOPUTMBI CIy4alHOro Jieca.
OnrtuManeHble TapaMeTpsl aepesa u jeca. /J1ab/

2.10

HckyccTBeHHBIN HelipoH. Bxon, pyHKIMs aKTHBAIUK (CUTMOH/IA,
runepOonueckuit Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.11

OmpeneneHne TOHATEHOCTH TEKCTa ¢ TIOMOIIBI0 HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /Cp/

2.12

bubnuoreka Keras. [ToMHOCBSA3HBIN U CTIIAXXHUBAIOMIKK clIoH, ci1oi Dropout.
Pemrenue npobiem nepeodydenus. /Cp/

2.13

Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop
nansabix Fashion Mnist. /Cp/

2.14

Bremane ncToUHUKN TaHHBIX 1715 aHann3a. Kuggle. [ToaroTtoBka TaHHBIX.
Pabota ¢ uzobpaxkeHusiMu pasHoro ¢opmara. /Cp/

2.15

PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax.
bubnuoreka keras , ImageDataGenerator. JlocTimxeHre 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMAAMOHHON BbIOOpKE. /Cp/

Pa3pen 3. CamocrosnTeabHas padora

3.1

Hamnucanue coOCTBEHHBIX KJIACCOB sl ONMCAHUS HEHPOHHOM ceTu. HelipoH.
Croit. Cetb. O0yuenue Monenu. Beimonnenue npeackazanus. /Cp/

32

IMpenckazanne noma Mo PocTy U BECY C MOMOIIBIO HEHPOHHOI CETH.
Brmonaenne npeackazanus. MUHIMH3auUs 3Ha9eHHS (QYHKIINH TOTEPb.
OOyueHue: CTOXacTUUeCKUil rpaueHTHbIH ciyck. /Cp/

33

3anaun pacnio3HaBaHusi 00pa3oB. Kiaccudukanus o0bextoB. [Touck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00PaTHOTO PAaCIPOCTPpaHESHHUS OMNOKH. DYHKIINY aKTHBAIIHH.
Onenka pa6ote! cetu. /Cp/

3.5

KommsrotepHoe 3penne. bubnuoreka OpenCV. CermeHTanus H300pakeHUI.
JetexTnpoBanye 00bEKTOB.
/Cp/

3.6

KommerotepHoe 3penue. budmuoreka OpenCV. OTcieKuBaHNE TBUKYIIHXCS
00BEKTOB BO BpeMeHHU. Pacio3HaBaHue JIHII.
/Cp/

3.7

OG6paboTKa ecTecTBEHHOrO si3bIKa. OCHOBHBIE MOHSTHsI. TOKEHe3aIHsl.
Jlemmatmzanws. /Cp/

3.8

O06paboTka ecTeCTBEHHOTO si3bIKa. [lapcuHT 3aBrcuMocTel. PaciosHaBanue
MMEHOBAHHBIX cymiHocteit /Cp/

3.9

Ioaroroska k nekuusim /Cp/

3.10

IToxnroroBka K 1abopaTopHbIM 3aHsATHAM /Cp/

16

Pasznen 4. KoHTakTHbIE Yachl HA ATTECTAIMIO




4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEePHANIBI TSI IPOBEICHUS IIPOMEXKYTOYHOH aTTeCTalMy 00yJaloIuXCsl IPUBEACHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@®opMBI U BHABI TEKYIIETO KOHTPOIS 110 AUCLUIUIMHE (MOZYIIO), BUABI 3aJJaHUH, KPUTEPHU UX OLICHUBAHMS,
pacnpezeneHne 6aIoB 110 BUAAM TEKYILET0 KOHTPOMS pa3padaThIBAlOTCs MPETIOAABATEIEM IUCIUILIMHEI C YI€TOM €€ CIeU(PHUKU U
JOBOAATCS 10 CBEACHHS 00YJaIOMUXCs Ha IIEPBOM yueOHOM 3aHSTHH.

Tekyimuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPEIoaBaTesieM JAUCLHHUIUIMHBI (MOIYJIs) B paMKax KOHTaKTHOW
pabOThI M CAMOCTOSTENEHOH PaboTh! 00yJaromuxcs. s GUKCHPOBaHHS Pe3yIIbTATOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BATHCS
BUOC.

6. YAdEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTETH 3arnaBue M3parensc On. angpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomartu3zanys HHHOPMALMOHHOTO OBEACHUS U Mocksa: }//e.lanbook.com/book/16
HCKYCCTBEHHBIN HHTEIUIEKT: YdeOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENH 3arinaBue W3parensc On. aapec
TBO, I'0JI

J12.1 [Xene3noB M. M. MeToBI ¥ TEXHOJIOTHH 00pabOTKH OOIBIINX JaHHBIX: Mocksa:  pok.com/book/1451027c4
y4e0HO-METOANIECKOoe oco0ue MockoBck
ui
rocyznapct
BEHHBIN
CTPOUTEIIb
HBIH
YHHBEpCH
tet, 2020

6.2 NudopManuoHHbIe TEXHOJIOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHU 00Pa30BaTEJIbLHOr0 Mpolecca Mo JUCHUIIJIMHE
(Moay.J10)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO0 obecneyeHus

6.2.1.1 | Python

6.2.2 TlepeueHb MpodeccHOHANIBHBIX 023 JAHHBIX 1 WH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBoyHast cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UacopmarmonHas cipaBogHas cucrema "T'apant" http://www.garant.ru

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

6.2.2.4 | ba3a nanHBIX «XKene3HonopoxxHbIe mepeBo3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | VueOHble aymuTopuH ANIs IPOBEACHHS 3aHATHIT ICKLHOHHOTO THIIA, YKOMIIGKTOBAHHBIEC CIICLHATH3UPOBAHHONW MeGEbIO
U TCXHUYCCKHUMHU CPEACTBAMU 06yquml: MyJ'lBTPIMCI[PIﬁHOC 060py)103a1—me IJIA IPEAOCTABJICHUA yqe6H0171 I/IH(bOpMaLU/H/I
OOJBIIION ayTUTOPHH H/HITH 3BYKOYCHIIMBAIOIIee 000pyI0oBaHHE (CTAI[OHAPHOE HITH IIEPEHOCHOE).

7.2 | YaeOHBIe aymUTOPHH JUTS TIPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIIITOBEIX M HHANBHIYAIBHBIX KOHCYIbTAIIHH,
TEKYIIETO KOHTPOJSL U TPOMEXKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBAHHbIE CIICI[HATN3UPOBAHHON MEOENBIO H
TEXHUYECKUMH CPEACTBAMH 00y4EHHMs: MYyJIbTHMEINHHOE 000pyI0BaHHE H/MIIH 3BYKOYCHIIMBaIOIIee 000pyI0BaHIEe
(cTanMoHapHOE MITH IIEPEHOCHOE).

7.3 | [TomerieHus At CAMOCTOATEIILHON pabOTHI, OCHAIICHHBIE KOMITBIOTEPHON TEXHHKOH C BO3MOYKHOCTBIO TTOJKITIOYCHHS K
cetn "MHTEepHET" M 0OecIIeYeHNeM JIOCTYIA B SIEKTPOHHYIO HH(OPMAHOHHO-00Pa30BaTEeIbHYIO CPEIy YHHUBEPCHUTETA.

7.4 | [TomerneHus st XpaHSHHS B MPODIIIAKTHIECKOT0 00CITy)KHBaHUS YIEOHOr0 000pyTOBaHHSI.




7.5

JlabopaTopun, ocHAIIIEHHBIE CIIEHATBHBIM JT1a00pPAaTOPHEIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHUKON C yCTAaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3SMOXXHOCTBIO MOAKIIOYCHUS K ceTH "MHTepHeT" U obecrieueHneM JOCTYIa B AICKTPOHHYIO
NH(OPMAIOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCHTETA




[Ipunoxxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbBI UCKYCCTBEHHOI'O UHTEJUIEKTA

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

Hampapnenue moaroToBKy / CrienuaibHOCTb
38.03.03 YmpaBieHue nepcoHanIom

(k00 u Haumenosanue)

HanpasnenHocTs (pouiib )/crieruain3anus
YrpapieHUe 4elI0BEYeCKUMU pecypcaMu

(naumenosanue)



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 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 MTPOTPAMMBI.

®DopMbI TPOMEKYTOUHOM aTTecTaluu: 3a4éT, 6 cemecTp

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

Kon 1 HanMeHOBaHHE KOMIIETEHIINT Ko mHAMKATOpa TOCTIKECHNUS] KOMIIETCHITHH
OIIK-5: CriocoOeH Bcnonb30BaTh COBPEMEHHbIE OIIK-5.2: Mcnosnp3yeT METOIbI HCKYCCTBEHHOT'O HHTEIJIEKTa
MH(OpPMaLMOHHbIE TEXHOJIOTHY U IPOIpaMMHBIE CPEACTBa pU | (ManIMHHOTO O0yYeHUs ) ¥ aHaIu3a OOJBIINX TAHHBIX JJIS
penieHny npodecCHOHANBHBIX 33134 peLIeHus TPUKIIAIHBIX 337124

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

Ko u HanmeHoBaHNE HHIUKATOPA O1eHOYHEIC
PesynbTarel 00yueHus O JUCIUILTUHE
JIOCTIDKEHUST KOMITETEHITHH MaTepHabl
OIIK-5.2: Hcnonezyer Metoabl | OOyJaroIuiAcs 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; (GYHKIMA W METOABl OHOIMOTEKH

Pandas: query, tail, sample, head; metoapl punsTpanuu u
arperauyy JaHHBIX; NPU3HAKH 11epeo0yYeHHOCTH MOJIEIH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO6yyaroniuiicst ymeer: 3ananus (Ne21 -
arperupoBath JaHHble cpeacTBamu Python; BoimommsaTte | Ne25)

¢unbTpanuio naHHBIX cpexcTBaMu Python; HacTpauBath
BEC HEHpOHHA;, BHIOMpATh TUN KiIacCUPHUKATOPA B
3aBUCHMOCTH OT MOCTABJICHHOM 3aJ[a4yu; BU3YyaJU3UPOBAThH
JNaHHBIC cpeAcTBaMH OumOmmorek pandas, seaborn,
matplotlib;

BBIMIOJHATh MHOTOKJIACCOBYIO KIIACCU(HUKAIUIO METOAAMHU
oubauorexu sklearn;

CTPOUTH JEpEeBbsl PpEIIEHUH U BBINOJHATH 10 HUM

npejcKa3zaHue.
OO6yuatonmuiics BaajeerT: 3anaHus (Ne 26~
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanusaiuu arroputMa ciydaiiHoro yeca (Random forest);
HaluCcaHUsl HEUPOHHBIX CETE;
00y4eHus MOIeTIH.

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

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

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

[TpoBepsiemblii 00pa30BaTENbHBIN pe3yNbTaT:

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHIATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX NMPOLEAYp KOJUYECTBe BapuaHTOB. OIEeHOUYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yUarOIINXCsl YHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



Kon n nHanmenoBanue NHAWKaToOpa
JOCTHXKCHHS KOMIICTCHIIMA

OO0pazoBarenbHBIN pe3yabTaT

OIIK-5.2: Hcnoms3dyer Metoapl | OOyyaromMiics 3HAET:

HUCKYCCTBCHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYEHUs; KJIacCU(HKALUIO 3a/lad MAIIUHHOTO O0y4eHUs;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; QYHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OonpmMX JaHHBIX A4 pemenus | head; mMeroasl QUIBTpalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUECHHOCTH MOJIEIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib m numpy.

3anmanue 1
MammHHOe 00y4eHne —

a) CrenuaIM3upOBAaHHOE MPOTPaAMMHOE penreHre (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
U3BIICYCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX

b) ora rpynnuposka 06nekToB (HabiromeHuiA, COOBITHIT) HA OCHOBEIAHHBIX, OTIMCHIBAIOIINX CBOMCTBA 0OBEKTOB

C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yaeOHbIi MprMep, COIepIKAINi 3aJaHHBIIT BXOJHOW HAbOP
JIAHHBIX, U COOTBETCTBYIOIINI €My NPaBUIIbHBIN BEIXOAHOH Pe3yIbTaT

d) mnompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOLUIMA METOIbI MOCTPOCHHUS alTOPHUTMOB, CIIOCOOHBIX 00yJYaThCsl Ha
JIaHHBIX

3ananue 2

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

a) Ilouck HEeraTHBHBIX OT3bIBOB Ha (PUIIEM HA CaliTe KHHOKOMITAHUH
b) Anroputrm ¢unbTpaimu cama
¢) Ilpexackazanue cpoka OKYMaeMOCTH MPOEKTa
d) TIIpeackazaHue pIHOYHOW CTOMMOCTH KBAPTHPBI
e) Ilouck MOIIEHHUYECKUX TPaH3aKIIUH

3amanue 3

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

3aganue 4

Kakwe u3 nepednciieHHBIX KOMaH] BEpHYT AaHHbIe U1t Poccnn 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

OTMeThbTe BEepHBIC YTBEPXKICHUS 00 arOpUTME ciIydaiHoro yieca - Random Forest

a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS MPECKa3aHue CIIy4aiHOro JiepeBa
b) Tlapamerpsl wis kaxaoro Aepesa (riyOrHA, MUHUMAIBHOE YUCIO 00PA3I0B B JKCTE U T.J1.) BEIOUPAIOTCS CITy4aiHO
€) Kaxmoe nepeBo B jecy noiydaer clyq4ailHpli MOAHAO0p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpeackaszaHue MOJENH - YCPEAHEHHBIE TPECKa3aHMsI JEPEBBER
3amanue 6

Kakoit atpu0yT oTBe9aeT 3a MUHUMAJIBHOE YHCIIO 00pa3IoB B ucTe?

a) min_samples_leaf

b) max_depth

¢) 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 3HaueHre min_samples_leaf, Tem MeHbLIe TEHICHIMS K IEPEOOYUCHHUIO

C) UYem MeHblle rIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K EPEOOYICHHIO

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 IS MIPEICKa3aHus pa3Mepa 0100pEHHOTO KpeauTa Mo 3aJaHHBIM [TapameTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6eITh ucnoab3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTE BEpHBIC YTBEPIKICHHS O JICPEBhIX PEIICHUH.
a) YeM MeHbIIe CBOUCTBO gini, TeM OJHOPO/HEE MPUMEPHI B JIUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO IS IUCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yka3bIBaeT Ha KOJIMYIECTBO MPUMEPOB B y37I€
d) mapamerp gini, BO BceX JMCThAX TOIDKEH HMETh OJJMHAKOBBIC 3HAYCHHUS

3amanne 11
OTMeThTE BEPHBIE YTBEPKACHHS O CITyJaifHOM Jiece
a) deM OoJbBLIE NEPEBLEB B JIECY, TEM JIyYlle KA4eCTBO NPEICKa3aHUs
b) Bpems HacTpo¥iKH 1 PaOOTHI CITy4allHOTO Jieca YBEINIMUBACTCS IPONOPIHOHAIBEHO KOJIMYECTBY AEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 32124 PErpeccuu
d) cayuaiiHbIii Tec TPUMEHNM IS PEIICHHS 32124 KIacCupUKAIMN

3amanue 12
OTMeTbTe BEPHBIE YTBEPKACHHS
a) RandomizedSearchCV HaxoauT ay4inyto KOMOHHAIIUIO TAPAMETPOB JUTS IEPEBa PELICHHI
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydiryl0o KOMOMHALMIO IapaMeTpoB Ui NepeBa, M3 TeX 3HAUCHUI NapamMeTpoB, 4TO OBUIH
niepeaaHsbl
d) RandomizedSearchCV naet 6onee TouHoe mpeackasanue, yem GridSearchCV

3amanue 13
Bsibepute U3 criicka 3a1a4n KiacCH)UKaIHHU:
a) pasnenuth 1o Gororpaduu KUBOTHBIX Ha KOIIEK U CO0AaK
b) mnpemnckasath CTOMMOCTH KBAPTHPBHI 10 38 JAHHBIM MapaMeTpam
C) pa3nenuTh TpuObl Ha CheJOOHBIE U STOBUTHIE
d) crpynmupoBath TEKCTHI [0 UX 3MOLUOHAIBHOM OKpPacKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHbBIX Tl O0YYECHUS AepeBa MOTYT OBITH UCIOJIB30BaHBI KaK KOJIMYECTBEHHBIC, TAK U KaTEropHalbHbIC
MPU3HAKA
b) epeBbs perienunit MOryT peraTh 3a1a4y KiacCHHKAMN ¢ IPOM3BOJIBHBIM YHCIOM KIaCCOB
€) Yewm mewnsbine 3HayeHue min_samples_leaf Tem Tounee OyayT mpeacka3aHus Ha TPCHUPOBOYHOMN BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem TouHee OyayT Mpeacka3aHus Ha TECTOBOM BBIOOPKE

3ananue 15
O6yuaromiast BeiOopka (X _text, y_test) aTo —
a) Bribopka, 10 KOTOPOI HACTPAMBAIOTCS ONTHMAJILHBIE IIAPAMETPHI JIEpeEBa
b) Bsibopka, Mo KOTOPOIi OIEHUBAETCS KAUECTBO MOJIYUYEHHOTO JiepeBa pelieHni
C) BribopKa, 10 KOTOPOIi OCYIIECTBISIETCS BRIOOP HAUIYUIIEH MOJIEIN U3 MHOKECTBA MOJIEIEH
d) MHOKeCTBO IeNeBbIX 3HAYCHUI ISl JAHHOTO HAbopa JaHHBIX

3ananue 16
IIpu 0OyueHNHE HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BRIOOPKE, MoiTydeHa OoJbImas
pa3HHIa MEXAY 3HAUCHISIMA METPUK Ha TPEHUPOBOYHOM M TECTOBOH BBIOOPKax. O 4eM 3TO MOXKET TOBOPUTH?

a) Mogenb nepeobyyena

b) Pacnpenenenne aHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACTIPEICTICHUS B TPCHUPOBOTHOMN

€) Moaenp Heo00ydYeHA

d) Mogaenp uaeaabHO HACTPOEHA

3ananue 17

Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue u3 npeaioKeHHbIX KOMOMHALMN 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[l1:5,[1,6]]

3amanue 18
Kakue cTpoku mo3BoJIsiFOT 0TOOpaTh 5 mepBhIX CTPOK AatadpaiiMa data (MHAEKCH TocieIoBaTeabHOCTh yrcen 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 HECHETOOHBIM OTHOCHTCS TPUO?
b) Onpenenuts kK KakoMy U3 TpeX KIaccoB (setosa, vercicolor, verginica) OTHOCUTCS UPHC?
C) Pa3nenuTh TEKCTHI Ha HEHTpaAIbHBIC, HETATHBHBIC U MOJOKHUTEIbHbIC.
d) IIpenckasare pa3mep 3apabOTHOM IIIATHI CHELHMATIKNCTA O ONPEACTICHHBIM TapaMeTpam.
e) Pasmenuts H300paXeHNS HA COACPIKAIIIE U HE COACPIKALINE OTKPBITHIA OTOHB.

3amanune 20
Kakoe 3HaueHHEe MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEMpOHa (JI0 UCIIOIb30BaHKS aKTUBAIIMOHHON (DYHKIIUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo, + o)

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

[TpoBepsiemblii 00pa30BaTENbHbIN pe3yNIbTaT:

Kox n nanmenoBanue
WHJIMKaTOpa JOCTUIKEHUS OO6pa3oBareibHBIN pe3yabTaT
KOMITCTEHIINT
OIIK-5.2: Mcrionb3yeT MeToIbI OO6yuaronmmiicss ymeeT:
HMCKYCCTBEHHOI'O MHTEIIJIEKTA arperupoBarh JIaHHbIE cpejicTBaMu Python; BEINONHATE (GUILTPALIUIO JaAHHBIX CPEICTBAMH
(MammHHOTO 00Yy4YeHHs) U Python; HacTpauBaTh Bec HelipoHHA; BEIOUpATh THI KiIacCU(HUKATOPa B 3aBUCUMOCTH OT
aHanu3a OOJBIINX JAHHBIX JIS MOCTaBJIEHHOH 3a/1a4M; BU3yaJIM3UPOBaTh JaHHBIE CpefcTBaMu OubanoTek pandas, seaborn,
peLIeHus! PUKIIAIHbIX 33124 matplotlib; BermoHsITE MHOTOKITACCOBYIO KiTaccHUKanuio Metoamu 6ubnnoteku sklearn;
CTPOUThH JIEPEBbS PELIEHUHI U BBIIOJIHATh 110 HUM MPEJCKa3aHue.

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 pacmpenesieHue YUCIOBBIX BEINYHMH JaTtadpeiima sp UCHONB3Ys 6a30Bble METOIbI BU3yaln3auun OHOIHOTeKH pandas.
Wmnoprupyiite Oubmmorexky Seaborn. Mcmone3ys uHTepdeic Uil NOATOHKH PErPECCHOHHBIX MOJENed K  YCIOBHBIM
HOIMHOXKECTBaM Habopa JaHHBIX BBIBEIUTE IpadUK yCIeBaeMOCTH 110 MaTEMAaTUKE U YTCHUIO C Pa3JIeIeHHEM 10 MOTy.

3amanue 22

3arpysute Moaysiu 6ubnuoTek numpay u matplotlib, a raxxke moaynu 6udanoTexku Scikit-learn, HeoOX0AMMBIE I pAOOTHI C JPEBOM
perrennit. U3 sklearn.datasets parpysure TectoBsiii Habop iris. M3ydaure cTpyKTypy MOIy4eHHOTO Habopa maHHbIX. B HaGope 150
3K3eMIUIIpoB ("'CTPOK" B NMPHUBBIYHOW HAM TEPMHUHOJIOTHH). KakaoMy 3K3eMIIsIpy COOTBETCTBYET YETHIPE UMCIIOBBIX aTpHOyTa
(nnvMHA YamenrucTHKa B CM; ITMPUHA YaIleINCTHKA B CM; JUTHHA JIETIECTKa B CM; IIMPUHA JIETIecTKa B ¢M) | Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIH HAOOp MO3BOJSET PELINTH 337ady KJIACCU(PHKAILMM, OTHECEHUs PAacTeHHsl "MpHUC" HCXOMsA M3 MIMPUHBI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.JI. K OTHOMY M3 Tpex KiaccoB. Co3naiire nemMoHcTparuBHblii Decision Tree knaccuguxarop,
UCTIONBb3Ysl OJHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn u coxpaHure ero B mepemennyto dt. st paszneneHust MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE MCHONB3yHTe MeTox train test split. OToOpasuTe mnoNydYeHHOE AEPEBO pEUICHUI Ipaduyecky,
ucnone3yiite Meton plot_tree

3amanwue 23

3arpy3urte IaHHbIe U3 BCTpoeHHOTO Habopa load digits. JlaHHble mpeacTaBistoT coboit Habop u3 1797 pyKOMHMCHBIX U300paKeHUI
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBlIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH U300paKeHMsI.
OO0yuuTe nepeBo pelieHN 1 MoMyduTe MpecKa3aHre Ha TECTOBOW BhIOOpKe. Busyanmsupyiite npeackazanue, yKaxuTe TOUHOCTh
JUTS TIOJY9YEeHHOTO JepeBa.

3ananue 24.
3arpy3uTe BCTpOeHHBIH Habop boston.




Hab6op mannbIx boston npeacTasiseT coboit cioBaps ¢ kiaroyamu data, target, feature names u DESCR. Kirouy data coorBetrcTByeT
MAacCHB CIIHCKOB:

{'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 3HaYeHH. Bara 3ajaua HaiiTh 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 kiaccudukanuu DecisionTreeClassifier Ham He mogoiaét. st npeacka3anus 3HAYCHAS
1eneBoi (yHKIUK HYKHO perpeccnonHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce AepeBbs Ha JaHHBIX bOston IO CIEIYIONINM ITapaMeTpaM:

MaKcHMallbHas ITyOuHa - ot 2 10 15 ypoBHe#

MHHUMAaJIBHOE YUCII0 TIPO0 JUIst paszaeneHus - ot 2 jo 10

MHHUMAaJIBHOE YUCIIO0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydive napaMmeTpsl U JIydliee JepeBo.

3ananue 25.

3arpy3ure BCTpOCHHBIN Habop boston.

W3yante ocrampHble aTpuOyTH Kiaccuduraropa. Co3marite momens RandomForestClassifier ¢ 15 mepeBbsiMu B MakCHMalIbHOM
riTryOnHOM paBHOU 5 ypoBHsM 1yt maHHEIX digits load().

OO6y4nTe MoTy4eHHYI0 MOeb. BrimonanTe mpeackasanue. IlocunTaiiTe TOYHOCTS (Score) Ay Jeca.

VKaxHuTe TPU CaMbIX BaXKHBIX MNapaMeTpa JUId ACPEBbEB pEIICHUH B CO3MaHHOM JIeCy, WUCIONB3Yys, Hampumep, arpulyt
feature_importances_.

OIIK-5.2: Hcnonb3yer Metonsl | OOydaromumiics BJIajieeT:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu MOCTPOEHUS AE€PEBa PEIICHUIA.

(MaIMHHOTO o0yJeHust) U | HaBeikamu peanusanuu aaropurma ciydaiinoro jgeca (Random forest)
aHanu3a OOJIBIIMX [AaHHBIX UM | HaBbIKaMu HamMcaHWsi HEUPOHHBIX CETEH.

pelIeHUs IPUKIJIAIHBIX 3a4a4 HaBplkamMu 00yueHHsI MOJICIIH.

3amanue 26

3arpy3ute JaHHbICe U3 BCTpoeHHOro Habopa load digits. Co3maiite kiaaccupukaTop, CO CICAYIOINIMMHU MapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO O0BEKTOB B JIUCTE - 4.

Paznenurte momy4eHHbIE JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBeTcTBeHHO. [Ipenckaxure
KJIacChl, K KOTOPBIM IIPUHAIIIC)KAT JaHHbBIC U3 TECTOBOM BBEIOOPKH, COXPAaHHUTE PEe3yNbTaT MpecKa3aHuii B mepeMeHHyto predicted.

3aganue 27

3arpys3urte BCTpOCHHBIN Habop boston.

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

HUcnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire 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 nanueix Fashion MNIST (manueie 6ubnuortexku Keras), comepxammit 70 000 u3oOpaskeHU# 31€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 1ecsITh 0OBEKTOB U3 TPEHHPOBOYHOTO HAbOpa.

[NocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOTO, CKPBITOI'O M BBIXO/IHOTO..

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlis ckaunBaHust HEOOXOIUMO MPONTH HPOLELYPY
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
czenathb 310 BpyuHyto (0 6amuioB) wiu nporpamMmuo (1 Gayur) ucnonbs3yst MeToas! sa3bika Python. Bam nmonagoOurcest 6nbnuoreka os
Y METO/IBI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTo OubmmoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3nmaiite reHepaTop JaHHBIX Ha OCHOBE M300pakeHH M3 KaTasora.

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

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

Pacmenute nMeromumecs: JaHHBIE Ha TpH Habopa (train,test,validation), 6o ucmonp3yiiTe HaHHBIE U3 apXUBa test, TOATOTOBUB MX
COOTBETCTBYIOIINM 00pa3oM.

CaMocTosTeNnbHO co3aiTe 1 00y4InTe HEMPOHHYIO CeTh IS Pa3IMueHHs KOIIeK U cobak (110 mpuMepy 1abopaTopHOH 5, 4acTb 2).
JlobefiTech TOYHOCTH MOJIENT HAa BATHIAITMOHHON BBIOOpKE HE HIke 80%

3aganue 30




PeanusyiitTe kiacc Neuron OCYIIECTBISIOIIMK BBIMOMHEHHE (QYHKIMH =Xx1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHbBIC HA BXOJI, W - BEca BXOZIOB, a b - cMeleHue. B kauecTBe QyHKIIMM aKTHBALMK UCIIOIB3YHTE CUrMOUy. 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 000 CII0M MEXY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0cIe HUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BONPOCOB /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.
MeTo00rHYeCKHE IPUHIHITBI aHAIN3bI TaHHBIX.
Lenu, aTanbl, METOIB M TEXHUKU aHAJIU3a JaHHBIX.
dunpTpanys rpynnupoBKa U arperanus JaHHBIX.
Buzyanuzanus naHHbIX.

10. Busyanwmzanus naHHeix B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmumoteku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmava xkIaccupUKaIHH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI epeBa.
16. JlepeBo perieHHi B 3312491 PETPECCHH.

17. Merox O6mmKkalInX coceeH.

18. Komnmemnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00pa3LOB.
20. YcpenHeHue NporHo30B.

21. TIpobGrema mepeoOyueHUs.

22. Twumsl ommboK: true negative, false positive.

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

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIC HEHPOHBI.

27. DOyHKIHUW aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGisieHue mmiara mpu rpagueHTHOM CITyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Mero HAUCKOPEHIIEro CIIycKa.

34. HetiponHas ceTs.

35. OgmHOcCOHAS MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

37. CBEpTOYHBII CIOH, CIIOH MOABBIOOPKH, IOJTHOCBS3HEIHA CIOM.
38. LleneBas ¢pyHKUHS.

39. 3amaum pacro3HaBaHUS 00pPa30B.

40. Knaccudukarys oObeKTOB.

41. Tlouck uzobpaxeHus 1Mo oopasiry.

©CoNOORA~LNE

3. MeToauyeckne MaTepualibl, ONpeae/solue NPoueIypy 4 KpuTepun oleHHBAHUSA
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

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

- OICHKAa «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIM KOJMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YYaIONIEMYCsl, €CITH KOJMUYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIONIEMYCs, €CIH KOJWYECTBO NPAaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 061Iero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OLICHKA «HEYJIOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYYAIOIIEMYCsl, €CIH KOJMYECTBO IPABHIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



Kpurepun ¢popMupoBaHusi OLIEHOK 10 Pe3yJIbTATAM BbHINIOJHEHUS 3aJaHU

«OTAUYHO)» — CTAaBUTCS 32 PabOTY, BHIIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

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

«Y10BJIETBOPHTEIBHO» — CTABUTCS 33 padOTy, €Cii 00YyJatOUIHiiCs MPaBHIILHO BHITIONHWI 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.

«HeynoBJ1IeTBOPUTEJIBHO» — CTABUTCA 32 Pa0dOTy, €CJIM YHCIIO OMMOOK U HEJIOUETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowl owubox:

- 2pybOble OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE HOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- He0oUemvl. HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€eTy

«3a4TEeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOTYIEHHBIX 3HAHUH, HE TOMYCTHII (PaKTHYECKUX OIIMUOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBHICTABIISICTCS B TOM CiIydae, KOTJa CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
’K3aMEHYeMOro cJ1a00 BBIPayKEHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTMTHYECKOMY MBIIIJICHUIO, HMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaja, OTCYTCTBYIOT HEOOXOIAMMBIE YMEHHSI U HaBBIKH, JOIYLICHBI IpyObIe
omurOKH ¥ HE3HAaHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JOTOJHUTEIBHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HEOOXOIMMO ISl TTOJTyYEHUS MTOJIOKHUTEIILHON OIIEHKH.
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