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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

Hukn (paznen) OIT: | b1.0.22.01

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

(MOJILYJIST)

OIIK-7 Crioco0eH OCyIIeCTBIATh TOCTAHOBKY U BBIIOTHEHSTH SKCIIEPUMEHTHI 110 TIPOBEPKE KOPPEKTHOCTU U (P HEeKTHBHOCTH
Hay4YHO OOOCHOBAaHHBIX PELICHUH B 00JIaCTH CTaHAAPTU3ALUHN U METPOJIIOTMYECKOT0 00eCTIEeUeHUS

OIIK-7.3 Hcmonb3yeT METOABI HCKYCCTBEHHOI'O HHTEJIIEKTa (MAIIMHHOTO O0OYUCHHUS ) U aHAJIM3a OOMNBINNX JAHHBIX U PEIICHHS
NPHKJIAHBIX 3a/1a4

B pesynabrate ocBoeHUsi AMCUMIIIMHBI (MOAYJIs1) 00y4YalOLINiics 10/2KeH

31

3HaThb:

3.1.1

OCHOBHBIE€ METOJIBI MAIIIMHHOTO 00YUSHMS; KJIAaCCH(HUKAIIHIIO 33124 MAITHHHOTO 00yJIeHHs; METPHUKH Ka4eCTBa MOJICTIH;
¢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

YMmeThb:

3.2.1

arperupoBaTh AaHHbIC cpencTBamMu Python; BRIMONHATE GUIBTPAIHIO AJaHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HeWpOHHA; BBIOUPATh THIT KJIaCCU(HUKATOPA B 3aBUCHMOCTH OT ITOCTABJICHHOM 33/1a4H; BU3YaIU3UPOBATh TaHHbIE
cpenctBamu 6ubMoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIIOTHSTH MHOTOKJIACCOBYIO KJIacCH(MKAIIMIO MeTonamMu Oubinoreku sklearn;
3.2.3 [ cTpouTh AepeBbs peIICHNUI U BBITIOTHATH 110 HUM IpeICKa3aHue.
3.3 | Baagerts:
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 COAEP KAHUE JUCIHUIIJIMNHbI (MOAYJISA)
Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype
Pa3gen 1. BBegeHne MCKyCCTBeHHBIH HHTENIEKT
1.1 HUckycctBeHHbIH nHTEIUIEKT. OcHOBHEIE ToHATHA M. MammaHOe 00ydeHme. 5 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/
1.2 JlanHble, Moaens, 00padoTka JaHHEIX. MeTononorndeckue MpUHIUIBI aHATIH36I 5 2
JnaHHbIX. L{enu, aTamnbl, METOBI U TEXHUKH.
OubTpanys rpynnrupoBKa U arperamys JaHebx. /JIex/
1.3 Buzyanuzanus nanHbsX. Busyannsanus naHaeix B Phyton. Busyamusanms B 5 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 5 2
Series u DataFrame. Pabota c csv.
/Mp/
1.5 Ounprpanus naHHEX. bubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTozsl 5 2
query, tail, sample, head. O6beaureHNE MeTOMOB. /IIp/
1.6 OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 konmoHOK. MeToabt 5 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/
1.7 Arperarus nanabeix B Pandas: count, sum, max, min, mean, median. MeTosI 5 2
groupby u aggregate. O0penuHeHne MeTonoB. /IIp/
1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTossr 5 2
groupby u aggregate. O6beanHeHne MeTonoB. /J1ab/
1.9 Busyanuzauus gannsix B Phyton. Merozas! Busyanuzauuu B Pandas. bubanorexu 5 2
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCCHBAHUS.
AHanM3 U HHTEPIIPETAINs Pe3yIbTaToB Busyanu3anuy. /J1ad/
Pa3gen 2. Metoabl MAIIMHHOIO 00y4eHHs
2.1 Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccudukanus. JlepeBbst penieHui. 5 2
OcHOBHBIE TapaMeTpHI iepeBa. JlepeBo pelieHnit B 3a1a4n perpeccui. Metox
Ommkaimmx cocenett. /JIex/




2.2

Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
VYepeanenue nporuo3o. [Ipobiema nepeodydenus. MeTpHKH KauecTBa MOJIEIH.
Tectupoanne ROC AUC. /JIex/

23

Heiipornsre cetn. MckyccrBeHHbIe HelpoHEL. [leprientpon. O0ydeHue
HelpoHa. /JIex/

24

I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe.
CroxacTHYeCKHiA TpaIMeHTHBIN CIycK. MeTon Hauckopeitero ciycka. /JIex/

2.5

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

2.6

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

Mp/

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. /TIp/

2.9

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

2.10

HckyccTBeHHBIN HelipoH. Bxon, pyHKIMs aKTHBAIUK (CUTMOH/IA,
runepOorueckuii Tanrenc, SoftMax). ITonoop Becos. /TIp/

2.11

OmpeneneHne TOHATEHOCTH TEKCTa ¢ TIOMOIIBI0 HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuoreka Keras. [ToMHOCBSA3HBIN U CTIIAXXHUBAIOMIKK clIoH, ci1oi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Bremane ncToUHUKN TaHHBIX 1715 aHann3a. Kuggle. [ToaroTtoBka TaHHBIX.
Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /IIp/

2.15

PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax.
bubnuoreka keras , ImageDataGenerator. JlocTimxeHre 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMIAIMOHHON BhIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

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. MUHUMH3AIS 3HAUCHNS (PYHKIHH TTOTEPb.
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

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 5 0,25

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 [Xene3no M. M. MeToBI ¥ TEXHOJIOTHH 00pabOTKH OOJBIINX TaHHBIX: Mocksa:  pok.com/book/1451027cq
y4e0HO-METOANIECKOoe oco0ue MocKkoBcK
ui
rocyznapct
BEHHBIN
CTPOUTEIIb
HBIH
YHHBEpCH
tet, 2020

6.2 NndopMannoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble PU OCYIIECTBJIEHHH 00Pa30BaTeILHOIO MPoLecca Mo TUCHUILIHHE
(Moay.J10)

6.2.1 IlepeyeHb TULIEH3MOHHOIO H CBOOOIHO PACIIPOCTPAHSEMOI0 IIPOrPAMMHOI0 00ecIeYeHust

6.2.1.1 | Python

6.2.2 TlepeueHb MpogeccHOHANBHBIX 023 JAHHBIX 1 WH()POPMANHOHHBIX 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




IIpunoxenue
K paboueil mporpaMMe JUCLUITIINHbBI

OLIEHOYHBIE MATEPUAJIBI AJI5S1 IPOMEXKYTOUYHOM ATTECTALIMA

MO JUCHUIIJIMHE (MOJYJIIO)

CUCTEMbBI UCKYCCTBEHHOI'O UHTEJUIEKTA

(HaumenoBanUe OUCYUNTUHBL(MOOYIIS)

HanpapneHue moAroTOBKY / CIIEIUAIbHOCTh

27.03.01 CrannmapTuzanus U METPOJIOTHUS

(K00 u HaumenosaHue)

Hanpasnennocts (npodwiis)/crienuann3anns

MeTpoJorust 1 METPOJIOTHYECKOe 00ecieUeHUE

(Haumenosanue)



Conepxanue

ITosscHnuTEeTbHAS 3aITHCKA.

TumnoBbie KOHTPOJIBHBIC 3aJJaHUS WJIM UHBIE MaTepUaIbI JIJIS OIEHKH 3HAHWW, YMEHUW, HAaBBIKOB M (WJIH)
OTIbITA JIEATENIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb COPMUPOBAHHOCTH KOMITETEHIIH.

Meroanueckre MaTepuaibl, ONPEaeSIoNne MPOoIeaypy U KPUTEPUH OIEHUBAHUS CHOPMUPOBAHHOCTH
KOMIIETEHIIH IpY ITPOBEACHUM POMEXKYTOYHOU aTTECTALIUH.



1. [losicHuTEILHAA 3aNIMCKA
Lenp mpomMeXyTOYHOM aTTecTaliil — OLIEHUBAHUE MPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yJIhTaTOB
06y‘-IGHI/I$I 10 JAUCIHUIIIINHE, O6€CHG‘-II/IB3,IOHII/IX JTOCTHUIKXCHUC HJIaHI/IpyeMBIX p€3y.TH)TaTOB OCBOCHUA
00pa3zoBaTeNbHON MTPOTPaAMMBI.

DopMBbI IPOMEXKYTOUHOM aTTeCTallMu: 3a4ET, S ceMeCTp

Hepeqem) KOMHeTeHHI/Iﬁ, (l)OpMI/[pyeM])IX B IIpouecce 0CBOCHUSA TUCHUITIMHBI

KOH HHAWKATOpa JOCTHIKCHUA
Kon n nanmenoBanue KOMIICTCHIIUH

KOMIIETEHIIU
OIIK-7: Crioco0eH OCyIIECTBIISATh TOCTAHOBKY M BBITOIHSTH AKCIIEPHMEHTHI TI0 TIPOBEPKE OIIK-7.3: Mcnonb3yeT MEeTO b1
KOPPEKTHOCTH U 3(h(hEKTUBHOCTH HAYYHO OOOCHOBAHHBIX PelleHNI B 00J1acTH MCKYCCTBEHHOT'O MHTEJLIEKTa
CTaHJAPTH3AIUN ¥ METPOJIOTHIECKOTO 00eCTICUeHHS (MamHHOTO 00yYeHMS) 1

aHaau3a OOJNBIINX JAaHHBIX JJIA
peuICHUA MPUKIIAJHBIX 3ada4

Pe3yabTarhl 00yueHusi 10 JUCHHUIJINHE,
COOTHECEHHbIE C MIAHUPYEeMBIMU pe3yJIbTATAMHU 0CBOEHHS 00pPa30BaTeIbHOI MPOrpaMMbl

Kon u HauMeHOBaHUE UHIMKATOpA OnecHOYHEIC
Pe3ynbraThl 00y4YeHUS IO TUCIUILIHHE
JIOCTUYKEHUS] KOMIIETCHIIUHA MaTepuabl
OIIK-7.3: Hcnone3yer Mmeronsl | OOyuaromuiics 3HaeT: Bomnpocsr (Nel -
HUCKYCCTBEHHOI'O HWHTEJUICKTA (MaHII/IHHOFO OCHOBHBIE METOIbI MAIIUHHOTO 06yquH;[; N920)
00yueHus) ¥ aHanu3a O0JIBIIUX JaHHbIX JUIL KIaCCH(IMKAIUIO 3aad MAIIMHHOTO OOYYCHUS; METPUKH
pelueHus NMPUKIIAHBIX 3aa4 KayecTBa MoOJCH;, (YHKIMM M METOJBl OHOIMOTEKH

Pandas: query, tail, sample, head; meronsr dhunpTpanuu u
arperanyy JaHHBIX; PU3HAKU TepeoO0yIEHHOCTH MOJIENH;
MeTo 11 Onbmnotek sklearn, seaborn, matplotlib u numpy.

OOyuarommiics ymeerT: 3ananus (Ne21 -
arperupoBaTh JaHHbIe cpejacTBamu Python; Bemommsate | Ne25)

GuIbTpanuoo AaHHBIX cpeacTBamMu Python; HacTpauBath
BEC HEHpOHHA; BHIOMpATh TUN KiIAccU(pHUKATOPA B
3aBUCHMOCTH OT TOCTAaBIICHHOW 3a/lauy; BU3yaJH3UPOBATh
JaHHBIE cpeacTBamu OumOmmorek pandas, seaborn,
matplotlib;

BBIMOJIHATH MHOTOKJIACCOBYIO KJTACCH()UKAIIUIO METO[aMU
o6uomnorexu sklearn;

CTPOUTH JEpEeBbsl pEIICHHH M BBIIOJIHATH 110 HUM

MpeicKa3aHue.
OOyyaronuiics BJajeeT: 3amanns (Ne  26-
HaBpixaMu nocTpoeHus AepeBa pelleHunit; Ne30)

peanM3zanuu aropur™a ciaydaiiHoro Jeca (Random

forest);

HaIlMCaHUs HEMPOHHBIX CETEH;
00yYeHHS MOJICTIH.

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyomux Gopm:
1) cobecenoBanue;
2) BemmonHenue 3ananuit B OUOC YHuBepcurera.



2. TunoBbIe' KOHTPOJIbHBIE 3aJaHUS WJIH HHbIEe MATEPHAJIBI /151 OLIeHKU 3HAHWI, yMeHHUIi, HABbIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIHUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3aJaHMs) /IJIA OLIEHKU 3HAHMEBOI0 00Pa30BaTeJILHOI0 pe3y/ibTaTa

[IpoBepsieMsblii 00pa3oBaTeNbHBIN pe3yIbTAaT:

Kon 1 HanMeHOBaHME HHIUKATOpA
JTIOCTH>KEHHUS] KOMIETECHITHH
OIIK-7.3: Hcnonesyer metoabl | OOyyarounuiics 3HaeT:
HCKYCCTBCHHOI'O HHTEIJIEKTA | OCHOBHBIE METOJbI MAIIMHHOTO OOy4YeHUs; KiacCH(UKAIMIO 33]ad4 MAalIMHHOTO O0Yy4YeHHS;
(MawMHHOrO OOYYCHNs) U aHANM3A | MeTPUKM KauecTBa MOJeTH; GyHKIMM M MeTonsl 6ubiuorexkn Pandas: query, tail, sample,
OOJNBbIIMX JaHHBIX JUIl peleHus | head; meTomst ¢bunpTpaliuK ¥ arperanyu JaHHBIX; [PU3HAKH TEepeo0ydeHHOCTH MOJICIIH;
NPUKIaJHBIX 33124 MeTo1bl OnbsmoTek sklearn, seaborn, matplotlib u numpy.
Samanne 1
MainmHHOe 00y4YeHne —
a) CHenMaTM3MpPOBAHHOE MPOTPAMMHOE pelleHne (Man Habop PeIleHui), KOTOPOE BKJIIOYAET B ce0sl BCE MHCTPYMEHTBI JUIs
U3BJICUCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX
b) orta rpynmupoeka 06bexToB (Habmoaennit, coObITHI) Ha OCHOBENAHHBIX, ONIUCHIBAIONINX CBOMCTBA 0OBEKTOB

OO6pa3oBaTenbHbIN pe3yabTaT

C) Habop JaHHBIX, KaXAas 3alliCh KOTOPOTO MPEJACTABIAET COOOM ydeGHBIM MpUMEp, COMEpKANIMH 3a/JaHHBIA BXOIHON
Ha0bOp JaHHBIX, U COOTBETCTBYIOIHUI €My NPAaBUIIbHBII BEIXOAHOW pe3yIbTaT

d) mnoxpasnenenne UCKYCCTBEHHOTO MHTENIEKTA M3yYalONIWHA METOJBI MOCTPOEHUS AJITOPUTMOB, CMIOCOOHBIX 00YyYaThCs Ha
JIAaHHBIX

3amanue 2
Cpenu npeioKEeHHBIX 3a/1a4 MAITUHHOTO O0YYEHUS YKaXKHUTE 3a1a4H PErPECCHH

a) Ilouck HETaTUBHBIX OT3LIBOB Ha (1)I/IJ'ILM Ha caiiTe KHHOKOMITAaHUH

b) Anropurm ¢punsTpanuu cnama

¢) Ilpenckazanue cpoka OKynaeMOCTH IMPOEKTa

d) IlIpenckazaHnue prIHOYHONH CTOMMOCTH KBAPTHUPHI
e) Ilouwck MOIIEHHHUUECKUX TPaH3aKIIMA

3amanne 3
K 6ubmmorexam ananmm3a naHuex B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3amaunne 4

Kakwne u3 nepedncieHHBIX KOMaH] BEpHYT JaHHbBIe 111 Poccun n 3umba6Be?
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")]
3ananue 5

OTMeThTe BepHBIE YTBEPXKICHH 00 aNTopuTMe cirydaitHoro sreca - Random Forest
a) HToroBsiM mpesckasaHUeM MOJIENHM ABJIAETCS TIpeIcKa3aHue ClydaiiHoro aepesa
b) IMapamerpsl ans KaxxIoro aepeBa (TIIyOnHA, MUHIMATHHOE YUCIIO 00Pa3IoB B IUCTE U T.J.) BEIOUPAIOTCS CITyJaitHO
c) Kaxnoe nepeso B jecy moiyyaeT Ciry4aiHbIH MoaHA00p JaHHBIX
d) Ywucno nepeBbeB B Jiecy BHIOMpAETCS CIydailHBIM 00pa3oM
e) Ilpenckazanue MOJIENH - yCPEIHEHHBIE MPEICKA3aHUS IEPEBLER

3ananue 6
Kakoit atpu0yT oTBe4aeT 3a MUHUMAaJIFHOE YUCIIO 00pa3IoB B ucTe?
a) min samples leaf

! TlpuBonsTCs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHLIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



b) max_ depth
¢) min_samples_split
d) min_impurity decrease

3amanune 7
Kaxoii aTpubyT oTBEe4aeT 3a MUHMMAIIbHOE YKCIIO 00pa3LoB B y3Je s pa3aeieHus?
a) min samples_leaf
b) max_ depth
c) min_samples split
d) min_impurity decrease

3amanue 8
OTMeTbTe BepHBIC YTBEPXKICHUS O BIMSHUU ITapaMETPOB PEIIAIONIEro JepeBhbs Ha epeoOyueHue
a) Yem MeHplIe 3HaueHNE min_samples_split, TeM MeHBIIIE TEHIECHIUS K IEpEOOyUCHHIO
b) Yewm mensuie 3Hauenue min_samples_leaf, TeM MeHbIIe TEHASHIUS K HEPEOOYUEHHUIO
¢) Uewm MeHble T1yOnHa AepeBa, TEM MEHBIIIE TEHIEHIUS K IEpe00yUeHHI0
d) T'myOuna nepeBa HHKaK HeE BIHUSIET HA €T0 NEPeoOyUEHHOCTD
e) Uewm meHbIue 3Ha4YeHNe TapaMeTpa max_leaf nodes, TeM MeHbIIIE TEHAEHIMSA K EPEOOYUEHUIO

3amanune 9

Kakoii kiaccudukaTop HEOOXOIHUMO HCITOIL30BATh IS MPEICKa3aHus pa3Mepa 0J00pEHHOr0 KPEauTa 10 3aaHHBIM IapamMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxer 6wITh ucnions3osad u DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeTbTe BEpHBIE YTBEPIKACHHS O AEPEBbSIX PEIICHUH.
a) YeM MEeHbIle CBOMCTBO gini, TeM OJJHOPOHEE IPUMEPHI B JIHCTE
b) CBOHCTBO gini ONpPEAESICTCS TOIBKO IS JUCTHEB, HO HE IJIS Y3JI0B
C) CBOMCTBO samples yKa3bIBaeT Ha KOJIWIECTBO MIPUMEPOB B y3JI€
d) mnapameTp gini, BO BCceX JUCTBAX I0JKEH UMETh OIMHAKOBBIE 3HAUCHHUS

Bamanne 11
OTMeThTE BEpHBIC YTBEPIKICHHS O CITy4aiiHOM Jiece
a) ueM GOJIBIIE JEPEBLEB B IECY, TEM JIy4Ile KA9eCTBO MPEICKA3aHMs
b) Bpems HacTpoiiku U paGOTHI CIyYaHHOrO J€ca YBEIMUMBAETCS IPONOPLUOHAILHO KOIMYECTBY JEBEPEB B JIECY.
C) CIyYaiHBIH JIeC IPUMCHUM JIJIs PEIICHUS 33]1a4 PErPECCUn
d) ciyyaiiHbIi JTeC IPUMEHUM IS PCIICHUS 331a4 KITaCCH(PHKAIIMN

3amanue 12
OtMeTbTe BepHBIEC YTBEPKICHUS
a) RandomizedSearchCV naxonut mydmryto KOMOMHAIIMIO TAPAMETPOB IS JIepeBa PeIIeHUH
b) RandomizedSearchCV pa6oraer 6xictpee, yem GridSearchCV
c) GridSearchCV HaxoauT Jydllyr0o KOMOMHAIMIO IapaMeTpoB JUIs JepeBa, U3 TeX 3HAYEHUH IapaMeTpoB, 4YTO ObUIM
TiepeiaHbl
d) RandomizedSearchCV naer Goiee Tounoe npexackasanue, yem GridSearchCV

Samanne 13
Bri6epure u3 crimcka 3a1a9n KiacCUPpUKAIIH:
a) pasaenuTh o GoTorpaduu KMBOTHBIX HA KOLIEK M COOAK
b) mpenckazath CTOMMOCTH KBAPTHUPHI [0 33aHHBIM TTApaMeTpam
C) pa3lenuTh IpulObl Ha ChEIOOHBIC U STOBUTHIC
d) crpynmmpoBarh TEKCTHI IO MX SMOIOHAIBHON OKpacKe

3ananue 14
OtmMeTbTe BepHBIE YTBEPKICHUS
a) B KauecTBe NepeMeHHBIX Il 00yUEHHUS IEPEBA MOTYT OBITh MCIIOIb30BaHbI KAK KOJIMYECTBEHHBIE, TAK M KATETOPHAIbHbIE
NPU3HAKH
b) JlepeBbs penieHHi MOTYT pelaTh 3a1ady KIacCH()UKaUK C IPOU3BOJILHBIM YHCIIOM KIIACCOB
c) Yem MeHblue 3HaueHKe min_samples_leaf Tem TouHee OyayT Npejcka3aHus Ha TPEHUPOBOYHOMH BHIOOPKE
d) Yem menblue 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKa3aHUs Ha TECTOBOI BBIOOPKE

3ananue 15
Ooyuarornias BeiOopka (X _text, y_test) ato —
a) BpIbopKa, 10 KOTOPOU HACTPAMBAIOTCS ONTHMAJTBHbIE TTAPAMETPHI JIEpeBa




b) Bribopka, Mo KOTOPOIi OLIEHMBAETCSA KAYECTBO MOJTYUEHHOTO JEPEBA PELIEHUH
€) Bribopka, Mo KOTOPOH OCYHIECTBISETCS BHIOOD HAMITYYIIEH MOJIENH W3 MHOXKECTBA MOJIENEN
d) MHoKecTBO 1eNIeBbIX 3HAYCHUH sl JaHHOTO Habopa JaHHbIX

3amaunne 16
[Mpu 00y4eHH: HEKOTOPOi MOJEIH Ha TPEHUPOBOYHOI BEIOOPKE M OLICHKE e€ KayecTBa Ha TECTOBOM BBIOOPKE, MOJTyyeHa GoJbIast
pa3HHULA MEKIY 3HAYCHUAMH METPHK Ha TPEHHPOBOYHOM M TECTOBOH BHIOOPKaX. O YeM 3TO MOXKET FOBOPHUTH?

a) Mogenb nepeobydeHa

b) PacnpenencHue TaHHBIX B TECTOBOH BBIOOPKE CHIIBHO OTJIIMYACTCS OT PACIPEACICHHUS B TPEHUPOBOYHOI

¢) Monuenp HenoOOyUEHA

d) Mogenb uneanbHO HACTpOCHA

Bamaune 17
Data — pandas.DataFrame, pazmepom 20 ra 20. Kakue n3 npeanoXeHHbIX KOMOHHAINI HE BBI30OBYT OIIHOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
¢) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

Samanne 18
Kaxkue cTpoxu mo3BOJISIOT 0TOOpaTh S MEPBBIX CTPOK natadpatiMa data (MHAEKCHI TTOCIIEA0BATENBHOCTE urcen oT O ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanne 19

B xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyIIeHYaTast (PyHKIMS aKTHBALUU?
a) OmnpenenuTs K cheJ0OHBIM MM HECheI0OHBIM OTHOCHTCS Ipu6?
b) Omnpenenuth kK KaKOMy U3 TpeX KI1accoB (setosa, vercicolor, verginica) oTHocHuTCs upuc?
c) Pa3mennTh TEKCTHI Ha HEWTpaANIbHBIE, HETATHBHBIE M MOJOKUTEIbHBIC.
d) Ilpenckazars pazmep 3apaOOTHOI IIATHI CHENMAIIICTA IO OIIPEAEICHHBIM TapaMeTpaM.
e) Pasnenuth n300paXkeHns Ha CONEPIKAIINE U HE COJIEPIKALINE OTKPHITHIA OTOHB.

Bamanne 20
Kakoe 3HaueHne MOXKET MMETh B3BEIIEHHAs! CyMMa BXOZIOB HelfpoHa (JI0 UCIIOJIb30BaHHS aKTUBAIIMOHHON (PYHKIINH)
a) [-L1]
b) [0.1]
¢ (L)
d) (- oo,+ )

2.2. TunoBble 3a1aHNUA 1J151 OLEHKH HABLIKOBOT0 00Pa30BaTeIbHOIO pe3yjibTaTa

[IpoBepsieMblIif 00pa30BaTENbHBIN pe3yNbTaT:

Kon 1 HanmeHoBanue
HWH]JIMKATOpa JOCTHIKEHUS OO6pazoBarenbHbINA Pe3yabTaT
KOMITETEHIINU

OIIK-7.3: Mcrionp3yeT MeTOIbI OOyyaronuiicst ymeer:

HCKYCCTBCHHOTO MHTEJUICKTA arpernpoBarh JaHHbIE cpeacTBamMu Python; BEIMONHATE GUILTPALIUIO JAHHBIX CPEJICTBAMHU
(MaIMHHOrO 00yYeHNUs) 1 Python; HacTpauBaTh Bec HeHpOHHA; BHIOUPATH THII Kiaccu(uKaropa B 3aBUCUMOCTH OT
aHanmu3a OONBINKX NAHHBIX JIIS MOCTABJICHHOM 3a/1a4M; BU3YAJIU3UPOBATh JJAHHBIC CpelcTBaMu OMOIHOTEeK pandas, seaborn,
peHICHMSI MPUKIIAIHBIX 33124 matplotlib; BEIMOTHATE MHOTOKJIACCOBYIO KIacCH(pHUKAIMIO MeTogaMu bnbnuoreku sklearn;

CTPOUTD JICPEBbsi PELICHU U BBINOJHSITH 110 HUM Mpe/ICKa3aHHue.

3ananne 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama damummse>.ipyng (wampumep, lab2 tiuzhna.ipynb), moaxmounte
6ubnrorexkn numpy 1 pandas u npouture gaHHbie U3 daitna StudentsPerformance.csv B naragpeiim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIMYMH AaTadpeliMa sp UCTonb3yst 6a30BbIe METO/IbI BU3yali3aluy OnOanoTeku pandas.
Wmnoprupyiite O6ubimoreky Seaborn. cnonb3yst uHTepdeiic Ui NOJATOHKM pPErpecCHOHHBIX MOJEIeH K YCIOBHBIM
HOZAMHOXECTBaM Ha0opa IaHHBIX BBIBEANUTE rpadUK yCIEeBaeMOCTH 110 MATEMaTHUKE U YTEHHUIO C pa3zeieHUeM 10 MOJy.

Bamaune 22
3arpy3ute Moxymu OmbOmmorexk numpay u matplotlib, a Takxkxe momymu 6ubmmorexku Scikit-learn, HeoOXomuMble At padbOTHI ¢
npeBoM pemeHui. M3 sklearn.datasets parpy3ure TecTOBBIH HaOOp iris. M3yduTe CTPYKTYpy MOJYYSHHOTO Habopa JNaHHBIX. B




Habope 150 sk3emmsipoB ("cTpok" B MPHUBBIYHOM HaM TEPMHUHOJIOTHHN). KakaoMy SK3EMILISIPY COOTBETCTBYET YETHIPE YHCIOBBIX
aTpubyTa (IUTMHA YaIleIrCcTHKa B CM; IIMPHUHA YaIIeINCTHKA B CM; JUIMHA JICTIECTKA B CM; IIMPUHA JIeTIeCTKa B M) 1 Kiacc (‘setosa’,
'versicolor', 'virginica'). T.e. naHHBI HAOOp MO3BOJISIET PELIUTH 3a/auy KIacCHU(UKAIMU, OTHECEHHUS PacTeHHs "Hpuc" UCXOAs U3
IIMPUHBI JICTIECTKOB, [UTMHBI YaIIENMCTHKAa M T.J. K OJHOMY M3 Tpex kiaccoB. Coznaiite nemonctpatuBHbIM Decision Tree
Kraccu(uKaTop, MCIONb3ysl OTHOMMEHHBIN Kiace n3 OmbmmoTexu sklearn m coxpanure ero B mepeMennyto dt. s pasmenenus
MHOXXECTBa Ha TECTOBOE M TPEHHMPOBOYHOE HCIONIB3yHTe Meron train test split. OToOpasure mosydeHHOE NEpeBO pEIICHUI
rpaduyecku, ucrons3yiite Merof plot tree

3ananue 23

3arpy3uTe TaHHBIE U3 BCTpoeHHOTro Habopa load digits. JlanHbIe IpeAcTaBISIOT cob0it Habop u3 1797 pyKOMUCHBIX N300paKeHUN
uudp pasmepamu 8 Ha 8. Kakmas kapTHHKa IpeicTaBlieHa MaCCUBOM M3 64 3HaYCHMI IIBeTa IS KaXKIO0W SYeHKH M300paKeHNUs.
OOyunTe IepeBo penieHni U MOTYYHTE MpecKa3aHne Ha TECTOBOH BEIOOpKe. Busyanmusupyiite mpeacka3aHue, yKaKUTe TOYHOCTh
JUTS TIOTY9IEeHHOTO JepeBa.

3ananune 24.

3arpy3uTe BCTPOSHHBINH HaOop boston.

Habop manHbIX boston mnpencraBiser coboil cinoBapb ¢ kmouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MACCHUB CIIMCKOB:

{'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 xaxmoii ctpouke 13 umcnoBbIX 3HaueHW. Bama 3amavya HaiTH ompcaHue KaKAoro u3 HuX. Tak mepBoe 3HaueHue (6.3200e-03
nmm 0.00632) 3170 ypoBEeHb PECTYHNHOCTH HA TYIIy HACEIECHHS.

[octpoiiTe nepeBo pelieHuiA, MPeaCcKa3bIBAIOIIee CTOMMOCTD JKHIITbsl IO UMCIOIIUMCS TaHHBIM. OOpaTHTe BHIMAaHUC, CTOUMOCTh
JKHIJIbSL - BEJIUYMHA HENpepbiBHas, u JepeBo kinaccuduranuu DecisionTreeClassifier nam ne momowaér. Jlns mpeackazanus
3HAYEHHMS 1IeJIeBOH (YHKIMN HYKHO perpeccionHoe nepeBo DecisionTreeRegressor.

[lepeGepuTte Bce nepeBbs Ha JaHHBIX boston 1Mo CIEIYIONNM ITapaMeTpam:

MaKkcHMalbHas IIyOuHa - oT 2 10 15 ypoBHeit

MUHUMAaJIBHOE YUCIIO IPo0 IS pasaeneHus - oT 2 1o 10

MUHUMAaJIBHOE YUCIIo Tpod B mcTe - oT 1 1o 10

OT00pasuTe TydIIue mapaMeTpsl U JIydIiee IepPeBo.

3ananue 25.

3arpy3uTe BCTPOSHHBIH HaOop boston.

Wzyunte ocranpHbie aTpuOyTH Kiaccupukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMH U MakCHMaTbHON
TyOHMHOM paBHOU 5 ypoBHAM ais maHHbIX digits load().

OOyunTe MOMy4YeHHYIO MOJIelb. BoimonaauTe npenckasanue. [locuutaiite TOYHOCTD (Score) s Jeca.

VYKaKuTe TPU CaMblX BaXKHBIX MMapameTpa sl JEPEBbEB PEIICHWH B CO3[JaHHOM JIeCy, HCIOJB3Ys, HANpUMep, aTpuOyT
feature importances_.

OIIK-7.3: Hcmonezyer wmeronsl | OOygaroumiics Biaajeer:

UCKYCCTBEHHOTO UHTEIIEKTa | HaBblkaMK NOCTPOSHHUS IepeBa PeLICHHH.

(MamuHHOTO o0yueHws) U | HaBpIlkamu peamu3aliiy aroputMa ciaydaiaoro jgeca (Random forest)
aHayiu3a OONbLIMX JAHHBIX A4 | HaBbIKaMu HarTHCAHWS HEWPOHHBIX CETEH.

peleHus MPUKIAIHBIX 3a1a4 Haspikamu 00y4eHHs] MOJIEIH.

3ananue 26

3arpy3uTe gaHHbIE W3 BCTpoeHHoro HabOopa load digits. Cosmaiite KiacCH(pHUKATOp, CO CICAYIOIIMMH MapaMeTpaMH JepeBa:
MaKCHUMallbHasl ITyOuHa - 5 YpOBHEH, MUHHUMAIBHOE YHCI0 OOBEKTOB B JIHCTE - 4.

PaznenuTe mosyueHHBIE NaHHBIE Ha TPEHUPOBOYHBIN M TECTOBBIM HAOOpHI MaHHEBIX, 75% u 25% cooTBeTcTBeHHO. lIpenckaxure
KJIaCChI, K KOTOPBIM MMPHHAJICIKAT TaHHBIC U3 TECTOBOU BBIOOPKH, COXPAHUTE PE3YIIbTAT MPeICKa3aHuii B mepeMennyto predicted.

3amanue 27

3arpy3uTe BCTPOSHHBIH HaOop boston.

Habop manHbIX boston mnpencraBiser coboil crmoBape ¢ kmouamu data, target, feature names m DESCR. Kirouy data
COOTBETCTBYET MaCCHB CITHCKOB:

Ucnonp3ys amroput™ crydaiiaeiii sec (random forest) Cosmadite momens RandomForestClassifier ¢ 20 nepeBbsimMu u
MaKCHMalIbHOH TIIyOWHOW paBHOW 5 ypoBHSAM i naHHBIX. OOy4HWTe NONYyYeHHYI0 MOJETh. BBIMONHUTE NpeacKa3aHue.
ITocuuraiiTe TOYHOCTH (Score) ISt Jeca

3amanue 28

Wmnoprupyiite Hadop nanueix Fashion MNIST (nanneie 6ubnmnorexn keras), comepxamuii 70 000 m300paskeHHI 371€MEHTOB
OJICK/IBI B TPAIALIMSIX CEPOTO, B pa3penieHuH 28X28 MuKceIeld.n NpoYTUTe JaHHbIe/

Pa3nenurte Habop Ha TPEHUPOBOYHBIH U TECTOBBIN B mponopiuu 85/15.

Busyanusupyiite nepBbie 1ecsTh 0OBEKTOB U3 TPEHHPOBOYHOTO HAOOpA.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIIYIO U3 TPEX CIOEB: BXOJHOI'0, CKPBITOIO ¥ BBIXOJHOTO..

3amaune 29
Ckadarite nannble ¢ caiita kugle (https://www . kaggle.com/c/dogs-vs-cats/data). Jiist ckaunBaHusi HEOOXOIUMO TPOUTH TPOIIETYPY




perucrpanuu. Paciakyiite apxuBbI train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOUM IPOEKTOM.

B karanore train co3maifre ase manku cat u dog. Paznecure m3o0paxkeHHs1 U3 KaTajora train 1Mo BHOBB CO3JIaHHBIM ITamkaMm. Brl
MOXeT caenaTh 3To BpyuHywo (0 GamnoB) wim mporpammuo (1 6amr) ucmonb3yst MeTonbl si3bika Python. Bam monagoGutcst
OuONMoTEKa 0S U METOJIBI CTPOK.

CrenepupyliTe naracera u3 n300paxeHU UCIIONB3ys MeTo OndmmoTexu keras ImageDataGenerator.

C nomosio Metonia flow from directory co3nmaiite renepaTop JaHHBIX Ha OCHOBE M300paKEHUH M3 KaTajora.

HUccnenyiite nomyyeHHbIi renepartop. BeiBequre Ha 9kpaH, nzyunre Gopmy.

IIposeaute 0OpaTHYIO onepaluio. Busyanusupyiite nepsbie msaTh 00BEKTOB U3 MOTYYEHHOr0 Habopa TaHHBIX.

Pacmeniute nmeronuecs naHHbIe Ha TpH Habopa (train,test,validation), TnOo ucnone3yirTe AaHHbIE U3 apXuBa test, TOATOTOBUB HX
COOTBETCTBYIOLTIM 00pa3oM.

CamocToaTenbHO co3/1aiiTe U 00y4YnTe HEHPOHHYIO CeTh IS pa3IMUeHHs KOIIeK U cobak (1o mpuMepy 1abopaTopHOH 5, 4acTs 2).
JobeiiTech TOYHOCTH MOJIENH Ha BaIHIAIIMOHHON BEIOOpKE He HIbke 80%

3amanue 30

Peamusyiite kmacc Neuron ocymiecTBIAIOMNN BbImoidHeHHe (QyHKmmu =x1*wl+x2*w2 +.. +xnwn+b (1), roe X — 3HauYeHHS,
MIOJJTAaHHBIC Ha BXOJ], W - Beca BXOJIOB, a b - cMeiieHue. B kaduecTBe (yHKIMU aKTHBAIMK UCIIONB3YHTE CUTMOUIY. Y OCIUTECh, YTO
CO3JIaHHBIN BaMH HEHpOH paboTaer. [l 3TOrO CaMOCTOSATENLHO 3aJaliTe Beca W CMEIICHUS W 3HAYCHUS BXOJIOB W MPOBEPHTE
OTBET.

Cobepute 13 HEHPOHOB TPOCTEHINYIO UCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOAHOTO, CKPBITOI'O M BBIXOHOTO.
CKpBITBIN CIIOH — 3TO JTFO0O0H CIOH MEXIy BXOAHBIM (TIEPBBIM) CIIOEM CETH M BBIXOAHBIM (TIOCieaHUM). CKPBITBIX CIIOEB MOJKET
OBITH HECKOILKO!

2.3. IlepeyeHb BONPOCOB 1JIsi NOATOTOBKH 00y4aOIIUXCS K MPOMEKYTOYHOM aTTeCTAHI

HUckyccrBennsrit naTemuiekt. OcHoBHBIE MOHSTHSA W
MamuHHOe 00yJeHue.

I'my6oxoe oOyuenue.

OO0y4eHue ¢ yuureaeM U 0e3 yIuTes.

OCHOBHBIE TIOHATHSI aHAJIM3a JaHHbIX. JlaHHbBIe, MOJiellb, 00pabOTKa JaHHBIX.
Merto0m0ornuecKre MPUHIMITEI aHAIN3bI TaHHBIX.
Llenu, aTarmbl, METObI M TEXHUKH aHAIIN3a JaHHbBIX.
OuibTpalys rpynnupoBKa U arperanusi JaHHbIX.
Busyanuzanus 1aHHbIX.

Busyanuzamnus nanaeix B Phyton.

Busyannzamnus B Pandas.

bubnmnorexn Seaborn u Matplotlib

. Pemaromue nepeBbsi: OCHOBHBIC TIOHATHSL.
3anava kinaccudukanyy.

. JepeBss perenuii. OCHOBHBIE TapaMeTpPhI IepeBa.

. JlepeBo pellIeHul B 3aJa4l PETPECCUH.

Mertoz GnkaiIux cocenei.

Konuennus ciyyaiiHoro jeca.

CiydaiiHas BBIOOpKa TPEHHUPOBOYHBIX 00Pa3LoB.

. YcpenHeHue MPOTHO30B.

[TpoGuiema nepeoOyyeHus.

. Tumer ommboK: true negative, false positive.
Mertpuku kauecTBa Mojenu: Precision, Recall, F1 score.
TectupoBanue ROC AUC.

Heiiponnsie cetu.
HckyccTBEHHBIE HEMPOHBI.
DYHKIMY aKTUBALMU HEWPOHA.
[lepuentpon.

OO0yueHue HelpoHa.
I'panuenTHBIH cycK.

. lpobGnenue 1mara mpy rpaJieHTHOM CITYCKE.

CroxacTU4ecKui I'paIue€HTHBIN CITyCK.
MeTo HaCKOPEHIIIETo CITyCKa.
Hetiponnas cets.
OnHOCIIONHAs MOJIEN.
CBepTo4HbIe HEHPOHHBIE CETH.
CBEpTOYHBIH CIIOH, CIION TTOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
LemneBas pyHKIHS.
3agauu pacro3HaBaHUs 00pa3oB.
. Knmaccn¢ukanns o6beKToB.
ITouck nzo0paxkeHus mo oopasiy.

090N oL B

AR LWL LW LW WWWEELW WRNRNDNDNDNDNDNDN DN, = /= R
CEERUR RN RECEIZCRERNEEoxSanrbpEs




3. MeToauveckne MaTepHaJibl, ONpeaeA0Nue NPoueaypy U KPUTEePpUN OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMA NPU NPOBEACHUN NIPOMEKYTOYHOI aTTeCTAlMHU

Kputepun (popMupoBaHusi OLIeHOK 10 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TECTOBbIX 3aaHUMH

- OLEHKA «OTJIHYHO» BBICTABIIICTCA OOYYAIOIIEMYCs, €CIH KOJIMYECTBO IPABHIBHBIX OTBETOB HA
Borpock! coctanisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €ecid KOJMYECTBO IPABWIBHBIX OTBETOB Ha
BOMPOCH — 89 — 76% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJIBHO» BBICTABISAECTCS OOYYAIOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH —75—60 % oT o61ero oobéMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEYAOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaAIOIIEMYyCs, €CIH KOJIMYECTBO IPaBHIBHBIX
oTBeTOB — MeHee 60% oT 0011ero o0bEMa 3aTaHHBIX BOIIPOCOB.

Kpurepuu popMupoBanus oueHOK Mo pe3yabTATaAM BbINOJHEHUS 3aJaHUI

«OTIMYHO» — CTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

«XopoIo» — CTaBUTCS 3a padOTy, BBHITOJHEHHYIO TOJIHOCTHIO, HO TPH HAIMYHMH B Hel He OoJiee OHOM
Herpy0Oo# OIMOKY M OTHOTO HeloueTa, He 0oJiee TpexX HeJOUYETOB.

«Y10BJIETBOPUTEIbHO» — CTAaBUTCS 32 pabOTY, €CIIM 00YJArOIINIICS MTPaBUIBLHO BBITIONHWI HE MeHee 2/3
Bceil paboThI MM TOIYCTUI HE Oosiee 0HON TpyOoi OmMOKK M JIByX HEIOYeTOB, He Oojiee 0aHOM rpy0oil u
OJIHOM HEerpyO0oii OIMOKH, He O0JIee TpeX HErpyObIX OMMOOK, OJTHON HETpyOOH OMIMOKHM U IBYX HEIOUYETOB.

«HeynoB/1eTBOPUTEIBLHO» — CTABUTCS 32 pabOTy, €CIIM YKCIO OMTMOOK M HEJJOUETOB MPEBBICUIO HOPMY
JUTSL OLIEHKH «YyJIOBJIETBOPUTEIIHLHOY WIIH MIPABUIBHO BBHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowi owubok:

- epybOvle OwubOKU: He3HaHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU: HEMOYHOCMU (DOPMYIUPOBOK, ONpedeNeHull, HePAYUOHAIbHLIL B8blO0p X00d
peuieHus.

- Heooyemvl. HEPAYUOHATbHbIE NpUEeMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblE NOSPEUHOCMU 8
Gopmynuposxe 86180008, HebOpeCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepun popMupoBanus OeHOK MO 3a4eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHNUE OCHOBHBIX Pa3/IeNOB MPOTPaMMbl U3Yy4aeMOro Kypca: ero
0a30BBIX TMOHATUH U (PyHIAMEHTAJIbHBIX MPOOJIeM; MPUOOpenT HEOOXOJAMMBbIE YMEHHS W HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHUS TTOYYSHHBIX 3HAaHUM, HEe TOMyCTUI (PAKTUIECKUX OUIMOOK MPHU OTBETE,
JOCTAaTOYHO TIOCJICZOBATEIbHO M JIOTHYHO HW3JIaraeT TEOPETHUYECKUI Marepuain, JOmycKas JIWIIb
HC3HAYUTCIIbHBIC HAPYIICHUS IMOCICA0BATCIIBHOCTH U3JIOKCHUA U HCKOTOPBIC HECTOYHOCTHU.

«He 3a4TeH0» — BBICTABIISIETCS B TOM CJIy4ae, KOTJa CTyICHT AEMOHCTPHUPYET (hparMeHTapHbIC 3HAHUS
OCHOBHBIX Pa3/IeIOB MPOTrPaMMBbl H3y4aeMOro Kypca: ero 0a30BbIX HOHATHIA U GyHIAMEHTAIBHBIX TpodsieM. Y
9K3aMEHYEeMOr0 CJIa00 BBIPaKEHA CITIOCOOHOCThH K CAMOCTOSTEIbHOMY aHAIUTHYECKOMY MBIIIICHHIO, UMEIOTCS
3aTPy/JAHEHHs B M3JIO)KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS M HaBBIKH, JOIMYIIEHBI TPyObIe
OMMOKH ¥ HE3HaHWE TEPMHHOJIOTHH, OTKa3 OTBEYATh Ha JOTOJHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HCO6XO,Z[I/IMO AJId TIOJIy4YCHUA MOJIOKUTENbHON OLCHKMU.



