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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

(opMHUpOBaHNE y CTyAEHTOB 00IIeNpo(heCCHOHATBHBIX KOMIICTEHIIHI, OBIaeHIEe OCHOBHBIMH METOIAMH METOJIOB
MAaIIMHHOTO 00Y4eHHsI, HOIydeHNEe HaBBIKOB IPOrPaMMHUPOBAHUSI aITOPUTMOB B 00JIaCTH HCKYCCTBEHHOTO MHTEIJIEKTa U
aHaJIA3a MOJly4YEHHBIX PE3YIbTATOB.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | 51.0.40.01

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOZYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh 1 pelIaTh HAYYHO-TEXHUUECKHE 331a4H B 00J1aCTH CBOEH MpodecCHOHaTbHOM NesITebHOCTH

OIIK-10.3 Mcnonb3yeT METObI HCKyCCTBEHHOT'O HHTEIUICKTa (MAIIMHHOTO O0YYEHUS ) U aHAIHM3a OONBIINX JaHHBIX JUTS PEIICHUS
MIPUKITAIHBIX 33129

B pe3yabrare ocBOeHUsI AMCUMIJIMHBI (MOAYJIs1) 00yUYalOMIUiics A0/2KEeH

31

3HaTh:

3.1.1

OCHOBHBIE METO/IbI MALlIMHHOTO 00YYECHUST; KIACCU(HKALIMIO 3aJa4 MAIIMHHOTO 00YYEHHS; METPUKH KauecTBa MOJICIIH;
¢yaKIMN 1 MeTonbl onbmmoreku Pandas: query, tail, sample, head; MeToms! GpuIbTpay U arperanyy JaHHBIX; TPU3HAKA
nepeoOyIeHHOCTH MOZIENIH; MeToAs! Onbnnotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTh:

3.2.1

arperupoBaTh AaHHBIC cpeacTBaMu Python; BBRIOMHATE GUIBTPAIHMIO NaHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HEHWpOHHA; BEIOMPATh TUII KIACCH(HUKATOPA B 3aBUCHMOCTH OT [TOCTABJICHHON 3aaul;, BU3yaJIH3HPOBAThH JAHHBIC
cpenctBaMu OubaroTek pandas, seaborn, matplotlib;

322

BBITOJHATH MHOTOKIIACCOBYIO Kiaccu(ukanuio Meronamu oubnuoreku sklearn;

3.2.3 | cTpOUTH AEPEBbsI PELLICHUI U BBIOIHATH 110 HUM IIpECKa3aHue.
3.3 | Baagerts:
3.3.1 | noctpoeHus AepeBa peLieHui;
3.3.2 | peanmzaruu anroputMma ciaydaitaoro yieca (Random forest);
3.3.3 | HanucaHus HEUPOHHBIX CETEH;
3.3.4 | oOyueHHs MOAETIH.
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MO YJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | HacoB | Ilpumeuanue
3aHATHA / Kype
Pasnea 1. BBeieHne HcKyCCTBEeHHbIH MHTEJIEKT
1.1 HckyccTBennsbiii uaTeuiekr. OcHoBHbIe oHsATHs W, MammnaHOE 00ydeHHe. 9 2
I'mybokoe oOydenne. O0ydeHue ¢ yaureneM u 6e3 yantens. /Jlex/
1.2 JlanHbie, Monienb, 00paboTka JaHHBIX. MeTOI0IOTHYECKHE TPUHITAIBI aHATTH3BI 9 2
naHHbIX. Lenn, sTansl, METOABI U TEXHUKH.
OunbTpalys TpyNIUPOBKA U arperaiys JaHHbIX. /JIex/
1.3 Busyanusanus ganubix. Buzyanuszanus nanseix B Phyton. Busyanu3zaius B 9 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JIex/
1.4 ANTOPUTMEI B CTPYKTYPHI TaHHBIX. brubmmorexa Pandas: CTpyKTypsI TaHHBIX: 9 2
Series n DataFrame. PaGota c csv.
Mp/
1.5 OunbTparnys gaHHBIX. bubmuoteka Pandas. BeiBox cTpok 1 KOTOHOK. MeTObI 9 2
query, tail, sample, head. O6beauaeHNEe MeTONOB. /TIp/
1.6 Ounprpanms naHHEIX. brnbmmorexa Pandas. BriBox cTpok u komoHOK. MeTombt 9 2
query, tail, sample, head. O6beauHEeHNE MeTONOB. /J1ab/
1.7 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. Metozst 9 2
groupby u aggregate. O0benunenune Metonos. /IIp/
1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTomsr 9 2
groupby u aggregate. O0pennHeHNE MeTONOB. /J1ab/
1.9 Busyanuzanus naaasix B Phyton. Metons! Busyanu3anuu B Pandas. bubnumorexn 9 2
Seaborn u Matplotlib. I'paduku, Temnosbie KapThl, AUATPAMMBI PaCCEUBAHUS.
AHaNM3 U HHTEpIIpeTalus pe3yabTaToB BU3yaau3anuu. /J1ad/
Paznesn 2. MeTobl MAIIUHHOTO 00y4YeHUS
2.1 Pemarorue nepeBbs: ocHOBHBIE moHATHS. Kitaccuukarus. Jlepesbs pemeHuii. 9 2
OcHoBHBIE TapaMeTphl AepeBa. JepeBo pelieHui B 3aauu perpeccud. Metoa
OmmKaimmx coceneit. /JIex/




2.2

Konnenius ciydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOUHBIX 00Pa3IOB.
VYepennenue nporuosos. [Ipo6iema nepeodydeHus. MeTpHUKH KauecTBa MOJIEIH.
Tectuposanne ROC AUC. /Jlex/

23

Hetiponnsie cetu. VckyccrBennblie Heifponsl. [Iepuentpon. O0ydeHue
HelpoHna. /Jlex/

24

I'panuentHsiii cryck. poGiieHue mara mpyu rpaIueHTHOM CITyCKe.
CroxacTHUeCKHU TPaJUeHTHBIN crycK. MeToj Hauckopeiiiiero criycka. /JIex/

2.5

Hetiponnas cets. OanocunoiiHas Mojenb. CBepTOYHbIE HEUPOHHBIEC CETH.
CBEPTOUHBIIA CIIOH, CIIOH MOABBIOOPKH, TIOTHOCBA3HEI cioii. I{eneBas
bynkuus. /Jlex/

2.6

Pemaromue nepeBbs: o0yueHue mopenu. bubnnoreku sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-panupanus. [IpensapurensHas o6paboTka
JaHHBIX. TPpeHUPOBOYHBIN HaOOp TaHHEIX. TecToBEIH HA0Op TaHHBIX.

Mp/

2.7

Bubnuorexu sklearn, pandas, numpy. Bei6op nmapamerpos monenu. Kpocc-
Bannaanys. [IpenBapurenbHas 00paboTka aHHBIX. TpEeHUPOBOUYHBII HAbOp
JaHHBIX. TecTOBBII HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOUHBIX 00PAa3IOB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl ommboK: true
negative, false positive. Metpuku kadectBa: Precision, Recall, F1 score.
Tectuposarnne ROC AUC. /TIp/

2.9

PacriozHaBaHHE PyKONMCHBIX HU(P. AJNTOPUTMEI CITy9aifHOTrO Jeca.
OnrumanbHble MapamMeTpsl aepesa u geca. /J1ad/

2.10

HckyccTBenHbIl HelipoH. Bxon, pyHKIMs akTuBauu (CUTMona,
runepOonmuecknii Tanrenc, SoftMax). I[Togbop Becos. /I1p/

2.11

Ompenenenne TOHATHHOCTH TEKCTa € TIOMOIIBI0 HEHPOHHBIX ceTell. bubnmorexn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

Bubnuoreka Keras. I[TomHOCBSA3HBIN U CrIaXUBaIOMKH c10H, cioi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukanys n3o0pakeHuid Mo HECKOIBKUM Kitaccam (Oomnee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Brenane cToYHUKN MaHHBIX 1011 aHanu3a. Kuggle. TlonroToBka JaHHBIX.
Pabora ¢ nzobpaxenussmu pasnoro ¢popmarta. /IIp/

2.15

PacnioznaBanue o0pasoB. Knaccugukanus n3o00paskeHHiA KOIEeK U CoOak.
bubnuorexka keras , ImageDataGenerator. JIocTHXeHHE 3aITaHHOH TOYHOCTH
MOJIENT Ha BATMAAIMOHHON BEIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnncanue coOCTBEHHBIX KIIACCOB IS ONMCAHUsI HEMPOHHOM ceTH. HelipoH.
Croit. Cetb. OOy4yeHue Monenu. Bermonnenue npeackasanus. /Cp/

32

IMpencka3anue mona 1o pocTy U BeCy ¢ IIOMOLIBIO HEHPOHHON CeTH.
Brmonaenne npeacka3anns. MuHIMU3anus 3Ha4eHUS (DYHKIUN ITOTEPb.
OOyueHune: CTOXacTUUECKHii TpaiueHTHBIH ciyck. /Cp/

33

3amaun pacrnosHaBaHusa oopas3oB. Kimaccudukarnus oobexroB. ITonuck
n3o0paxkeHus 1o oopasiy. /Cp/

34

ANTOPUTM 00paTHOTO PacHpOCTpaHeHHs OOk, DYHKIMN aKTHBAIUH.
Onenka pa6otsr cetu. /Cp/

3.5

KomnsrorepHoe 3penue. bubnuoreka OpenCV. CermeHnTanus n300paskeHuil.
JerexrupoBanue 00bEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmuoreka OpenCV. OTciexxuBaHue TBIKYIIAXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JHII.
/Cp/

3.7

OGpaboTka ectecTBEeHHOTrO si3bIka. OCHOBHbBIC MOHATHS. TOKeHe3awsI.
JlemmaTm3anus. /Cp/

3.8

OO6paboTka ecTecTBEHHOTO si3bIKa. [lapcuHT 3aBUCHMOCTei. PacriosHaBaHme
MMEHOBAHHBIX cymHocTel /Cp/

3.9

Ioaroroka k nekuusim /Cp/

3.10

ITonroroBka K 1abopaTopHbIM 3aHATHIM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 9 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAlH 00yJaloIUXCsl IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBI U BHABI TEKYIIEr0 KOHTPOMIS 10 AUCIUIUIMHE (MOIYJIO), BUABI 3aJJaHUH, KDUTEPUN HX OLICHUBAHMS,
pacnpezeneHne 6aIoB 110 BUAAM TEKYILIEro KOHTPOIS pa3pabaThIBatOTCA MPEHNOaBaTeNeM AUCIHUIUINHEL C yIE€TOM €€ CIIEeIU(pHUKH 1
JOBOAATCA 0 CBEJCHUS 00YJarOMIUXCs Ha IIEPBOM YUCOHOM 3aHITHH.

Tekymuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPEIoaBaTesieM JAUCLIHUIUIMHEI (MOIYJs) B paMKaX KOHTaKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThl o0ydaronmxcs. [t pUKCHpoBaHUS pe3ybTaTOB TEKYIIEro KOHTPOJIS MOKET UCTIOIb30BAThCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3parensc On. angpec
TBO, TOIl
JI1.1 | Huxonsckuii C. H. ABToMaTH3auys MHGOPMALIMOHHOTO MTOBEJCHUS U Mocksa: https://e.lanbook.com/bg
WCKYCCTBEHHBIH MHTEJUICKT: YueOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, IO

JI2.1 | Xenesnos M. M. MeTopl ¥ TEXHOJIOTUH 00PaOOTKH OONBINNX JaHHBIX: Mocksa: | https://e.lanbook.com/bq
y4eOHO-METOANIECKOe TI0Co0He MockoBck
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 MPOIecca Mo JUCIUIITHHE
(Mony.110)

6.2.1 IlepeyeHnb JINIIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 o0ecredyeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHast cuctema Texakcrept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBodynas cucrema "[apant” http:/www.garant.ru

6.2.2.3 | baza mannbIx ['ocymapcTBEHHBIX CTaHAApPTOB http://gostexpert.ru/

6.2.2.4 | ba3a nanubIx «JKene3HonopoxxHBIE epeBo3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeGHBIe aymuTOpHuH JUTS IPOBEICHUS 3aHATHI JICKIIOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICIUATI3HPOBAHHON MeOEIIhIO
1 TEXHUYECKUMH CPEICTBaMU 00ydeHuUs: MyJbTUMEINHOE 000pYyA0BaHUE I IPEAOCTaBICHUs yueOHO! nHpopMau
00JIBIION ayUTOPHH M/WITH 3BYKOYCIIIHBAIOIee 000pYI0BaHHE (CTAllMOHAPHOE HIIN TIEPEHOCHOE).

7.2 | YueOHble ayAUTOPHH IJIsl IPOBEACHHMS 3aHATHH CEMMHAPCKOTO THIIA, TPYIIIOBBIX U MHIUBUAYaIbHBIX KOHCYIbTALHUH,
TEKyIIero KOHTPOJIS U IIPOMEKYyTOUYHOH aTTeCTallNH, YKOMILUIEKTOBAaHHBIC CIICIIMATN3MPOBAHHOI MeOEIbIO 1
TEXHIYECKIMH CPEJCTBAMH 00y4eHHs: MyIbTUMEIUIHOEe 000PYI0BaHNE W/IITH 3ByKOYCHUIINBAOIIee 000pyJ0BaHUE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomermeHust st CaMOCTOSITETBHON paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TMOIKITIOYSHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B DIICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTENIBHYIO CPEly YHUBEPCUTETA.

7.4 | TTomereHust U1t XpaHEHUS ¥ TPOPHUIAKTUIECKOT0 00CTY>KUBaHHS y1eOHOr0 000pyIOBaHHUSI.




7.5

JlabopaTopuu, OCHaII[eHHBIE CHEHAaIBHBIM JIA0OPAaTOPHBIM 000pYIOBaHHEM: KOMITBIOTEPHON TEXHUKON C YCTaHOBICHHBIM
I1O: Python, a Tarke ¢ BO3MOKHOCTBIO MOAKITIOYCHHS K ceTd "MHTepHeT" ¥ 00eCIeUYeHUEM JI0CTYIIA B AJICKTPOHHYIO
HMH(OPMAILOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA




IIpunoxenue
K paboueil mporpaMMe JUCIUITINHBI

OILIEHOYHBIE MATEPUAJIBI 1JISI TIPOMEXKYTOUYHOM ATTECTAIIUA

MO TUCHUATIIMHE (MOJIY.JIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJIVIEKTA

(HaumeHoBaHUe OUCYUNTUHBL(MOOYIS)

HanpaBneHHe IIOATOTOBKH / CIICINaJIbHOCTH

23.05.06 CTpouTensCTBO JKENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHETEH

(K00 u HaumenosaHue)

Hamnpasnennocts (ipoduits)/criernanmu3ariis

MocTbl

(naumenosanue)



Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. llosicHuTEALHAA 3aIMCKA
Lenp nmpomMexyTOYHOU aTTeCTallMM — OLIEHUBAHUE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTATOB
O6y‘~IeHI/I$[ I10 JAUCIHUIIIINHE, O6CCHG‘~H/IBaIOHII/IX ITOCTHUIXCHHUC rmaHpreme pGSYJ'II)TaTOB OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMBI.

dopMbI IPOMEXKYTOUHOM aTTecTanuu: 3a4eT, 9 cemectp

Ilepeyenb komMneTeH Ui, GopMHUPYyeMBbIX B Mpolecce OCBOCHUS TUCIIUIIUHbBI

Kon 1 HanMeHOBaHNE KOMIICTEHIINT Ko mHAMKaTOpa TOCTHKEHUS] KOMIIETEHINH
OIIK-10: Criocoben ¢popMynHpoBaTh U peLIaTh HAyIHO- OIIK-10.3: Mcnonp3yeT METOIbI HCKYCCTBEHHOTO HHTEIIEKTA
TEeXHUYECKHE 3a/1a41 B 00JIaCTH CBOEH MpodecCHOHANBHON (MammHHOTO 00yUYeHMsT) M aHAIN3a OOJIBIINX TAHHBIX IS
JEATEBHOCTH pelIeHus MPUKIAJHBIX 3a0a4

Pe3ynbTaThl 00y4eHus M0 JMCHUILIHHE,
COOTHECeHHbIe ¢ JIAHUPYeMbIMHU pPe3y/IbTaTaMH 0CBOCHHSI 00pa30BaTeJbHOI MPOrpaMMbl

Ko n HanMeHOBaHUE HHAWKATOpA OLieHOYHEIE
Pe3ynbraThl 00y4YeHUs IO TUCIUILIHE
JIOCTHYKEHHST KOMITETEHIIMHI MaTepHAaIIbI
OIIK-10.3: Hcnons3yer Metozp! | OOyuarommuiics 3HaeT: Bonpocst (Nel -
HCKYyCCTBEHHOTO HWHTEJUICKTa (MAIIMHHOTO | OCHOBHBIE METO/IbI MAIIXHHOIO o0yuenus; | Ne20)
00yueHus) 1 aHanu3a OOJIBIIMX JAHHBIX UL | KIaCCH(UKAIMIO 3a/1ad MalIMHHOTO OOYYEHHS; METPUKA
peleHus MPUKIJIAAHBIX 33134 KadecTBa Mojenu; (QyHKUMM © METoJbl OMOIMOTEKH

Pandas: query, tail, sample, head; metoasr punbTpaiuu u
arperayy JaHHbIX; MPU3HAKH NEepeo0yUEHHOCTH MOJICIH;
MeTtonbl onbmmoTek sklearn, seaborn, matplotlib u numpy.

OOyuaronuiicst ymeer: 3ananus (Ne21 -
arperupoBarh JaHHbIe cpeacTBamu Python; BemomHsaTs | Ne25)

GbunbTpanuoo AaHHBIX cpeacTBamMu Python; HacTpauBath
BEC HCHPOHHA; BBHIOMpATh THII KJIacCH(HUKATOpa B
3aBUCHMOCTH OT TOCTaBJICHHOW 3a/lauy; BU3yaJM3UPOBATh
JMaHHbIC cpeacTBamMu  Oubmuotrek pandas, seaborn,
matplotlib;

BBIMOJIHATH MHOTOKIIACCOBYIO KJTACCU()UKAIUIO METOaMU
o6udmnoreku sklearn;

CTPOHUTH JCPCBBbS PEIICHHH W BBIIONHATH [0 HHUM

IpeJIcKa3aHue.
OOyuarouuiicst Bjaajeer: 3anaHus (Ne 26-
HaBrikamu ocTpOeHNUS IepeBa penIeHNH; Ne30)

peammzanum  anropuTMma ciaydaifHoro Jeca (Random

forest);

HaIlMCaHUsl HEMPOHHBIX CETEH;
00y4YCHHS MOJICITH.

[IpomexxyTouHas aTTectamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CISAYIOMUX HOpM:
1) cobecenoBanue;
2) semonHenue 3aganuii B OMOC [Tpusl YIIC.



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 n nanmenoBanue HHAUKaTOopa

HOCTHIKEHHS KOMITETEHIIH OO0pa3oBaTebHbIN Pe3yJIbTaT

OIIK-10.3: Hcnonp3yer metoabl | OOyuaromuiics 3HaET:

HCKYCCTBEHHOTO UHTEIUIEKTA | OCHOBHBIE METOJbl MALIMHHOTO OOYYEHHMS; KJIACCU(PHKAIMIO 3a/ad MAIIMHHOTO O00Y4eHHUS;
(MamMHHOrO 00y4YeHMs) U aHAJIU3a | METPUKH KauyecTBa MOJENH; (YHKIHH W MeToasl Ombmmoreku Pandas: query, tail, sample,
OonbmMX JaHHBIX A4 pemeHus | head; meroapl GuIbTpanMu M arperanud JaHHBIX; TPU3HAKA TEPEOOYUCHHOCTH MOICIIH;
TIPUKIIATHBIX 3219 MeTozpl Onbmmotek sklearn, seaborn, matplotlib u numpy.
3ananue 1
MainmHHOe 00y4YeHne —
a) CHeUUaJIM3MPOBaHHOE IPOrPaMMHOE pelIeHHe (WM Habop pelieHuii), KOTOpoe BKIOYaeT B ce0sl BCe WHCTPYMEHTHI IS
W3BJICYCHHsI 3aKOHOMEPHOCTE! U3 CHIPBIX JTAaHHBIX
b) orta rpynnuposka 00sekToB (HabumoaeHnii, COObITHI) Ha OCHOBEJAHHBIX, OIMCHIBAIOIIUX CBOWCTBA OOBEKTOB
Cc) Ha0Op MaHHBIX, KaXXIas 3aliCh KOTOPOTO IPEICTAaBISAET COO0I ydeOHBI NpHMeEp, COACpKAIIWi 3aJaHHBIA BXOIHOW
Ha0Op JaHHBIX, U COOTBETCTBYIOIINH €My IPABIIIEHBIN BEIXOAHOW PE3yIbTaT
d) mnozapaszeneHre UCKYCCTBEHHOTO MHTEIUIEKTa M3YUYaIOIIMH METOJBI MOCTPOCHHUS AJITOPUTMOB, CIIOCOOHBIX 00y4aThCsl Ha
JTAaHHBIX

3ananue 2
Cpeau npeIUIoKeHHBIX 3a/1a4 MAIIHHHOTO O0YyUeHHUsI YKKUTE 33/1a4i PEerpeccuu
a) Ilouck HeraTMBHBIX OT3HIBOB Ha (PUIIbM Ha caiiTe KWHOKOMITaHHU
b) Anroput™m QuIBTpaK ciama
c) Ilpexnckasanue cpoka OKynaeMOCTH IIPOEKTA
d) Ilpenckazanue prIHOYHON CTOMMOCTH KBAPTHPHI
e) IloHcKk MOIICHHHUYECKUX TPAaH3aKIHI

3ananue 3
K 6ubmroTekam aHamu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3ananue 4

Kakue u3 nepedynciieHHbIX KOMaH [ BEPHYT JaHHbIe Uit Poccun u 3umbabdse?
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

OTMeTbTe BEpHBIE YTBEPIKACHHS 00 anropuTMe ciy4aiiHoro jeca - Random Forest
a) MroroBbIM npejckazaHueM MOJICIH SIBISIETCS TPE/ICKa3aHue CIIy4aiHOro iepeBa
b) IMapamerps ans KaxxIoro aepeBa (TIIyOnHA, MUHIMAIbHOE YUCIIO 00pa3IoB B IUCTE U T.J.) BRIONPAIOTCS CITydaifHO
¢) Kaxnoe nepeBo B necy momydaer cry4aifHbIH TOAHA00D JaHHBIX
d) Ywucno nepeBbeB B Jiecy BHIOMpPAETCS CIydaifHBIM 00pa3oM
e) Ilpenckazanue Monenu - ycpetHEHHBIE MIPEICKAa3aHMs IePEBHEB

3ananue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHUMAJILHOE YHCIIO 00pa3loB B JIUCTE?
a) min_samples leaf
b) max_depth
¢) min samples split

! 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.



d) min_impurity decrease

3amanne 7
Kaxoit aTpuOyT 0TBEe4aeT 3a MUHMMaJIbHOE YHCIIO 00pa3LoB B y3Jie AT pa3aesieHus ?
a) min_samples leaf
b) max depth
c) min_samples split
d) min_impurity decrease

3amanne 8
OTMeTbTe BepHbIC YTBEPIKACHHS O BIMSHHUM MMapaMeTPOB PEIIAOIero IepeBbs Ha epeodydeHne
a) UYewm MeHbIme 3HaueHHe min_samples_split, TeM MeHbIIE TEHACHIHA K IEPEOOyUCHHIO
b) Uewm mensIe 3Ha"ueHNE min_samples_leaf, TeM MeHbIIE TEHISHINS K IEPEOOYUCHUIO
¢) Uem MenblIe TTyOnHa AepeBa, TEM MEHBIIIE TEHACHINUS K IEpPeoOyUCHHIO
d) I'myOuna nepeBa HHKaK HeE BIMSET HA €T0 MepeoOyUEHHOCTD
e) Uem MeHblIe 3HaueHue napamerpa max_leaf nodes, TeM MeHbIIIEe TEHACHINUS K 1EPEOOYIECHHIO

3amanne 9

Kakoii kiaccudukarop HeOOXOIHUMO HCITOIL30BATh IS MPEICKa3aHus pa3Mepa 0J00pEHHOr0 KPEauTa 0 3aaHHBIM apaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
¢) Moxker ObiTh HcnioNb30Bal U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeTbTe BEpHBIC YTBEPIKACHHS O JICPEBbSIX PEIICHHUI.
a) YeM MEHBIIIEe CBOWCTBO gini, TeM OAHOPOIHEE ITPUMEPHI B JIHICTE
b) CBOWCTBO gini ONpeneNnseTcs: TOIBKO AJIsl JIUCTHEB, HO HE IS Y3JIOB
C) CBOWCTBO samples yka3bIBaeT Ha KOJMYECTBO IPHMEPOB B y3JIe
d) mapamerp gini, BO BCEX JUCTHAX OIDKECH MMETh OMHAKOBBIC 3HAUCHIS

3ananue 11
OTMeThTe BepHbIE YTBEPXKICHUS O CIIy4aifHOM Jiece
a) d4eM OoJbIe AEPEBLEB B JIECY, TEM JIy4llIe KaueCTBO MpPe/ICKa3aHUs
b) BpeMst HACTPOHKH U pabOTHI CIyYaifHOTO Jieca YBEIHMUMBACTCS MPOMOPLUOHAIBHO KOINYECTBY JEBEPEB B JIECY.
C) CIy4ailHBIN JeC IPUMEHUM JJIs peIICHHs 3a1a4 perpeccun
d) ciywaiiHBIi Iec IPIMEHUM JUTS PEIICHHS 33/1a9 KITacCH(UKAINN

3ananue 12
OTMeThTe BEPHBIC YTBEPIKACHHS
a) RandomizedSearchCV naxoaut nydiryto KOMOWHALIUIO TAPAMETPOB IS JIepeBa pelieHu
b) RandomizedSearchCV pabotaet OnicTpee, uem GridSearchCV
¢) GridSearchCV HaxomuT mydmrylo KOMOWHAIMIO MapaMeTpoB Ui JEpeBa, M3 TEX 3HAYCHUH MapaMeTpoB, YTO OBLTH
TepeIaHbl
d) RandomizedSearchCV maet 6onee TouHoe mpenckazanue, yem GridSearchCV

3ananue 13
Bribepure u3 criucka 3a1a4n KiIacCH(UKAIIH:
a) pasgenuTh mo Ghororpaduu )KUBOTHBIX Ha KOIIEK U COOAK
b) mpenckazaTh CTOMMOCTH KBAPTHPHI MO 33JAHHBIM MTapaMeTpam
C) pa3aenuTh TprObI HA ChETOOHBIE U STOBUTHIC
d) crpynnupoBaTh TEKCTHI IO UX IMOIMOHAIBLHON OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKACHHS
a) B kadectBe mepeMeHHBIX U1 00y4eHHS AepeBa MOTYT OBITh HCIOJIb30BaHbl KaK KOJMYECTBEHHBIC, TaK M KaTETOpHUANIbHBIC
NpU3HAKA
b) JlepeBbs perieHuid MOTYT pelarh 33/1a4y KiaccH(pUKauy ¢ MPOU3BOIBHBIM YHCIIOM KIIACCOB
¢) UYem menbmie 3HaYeHne min_samples leaf Tem Tounee OyayT mpeackasaHus Ha TPEHUPOBOYHOI BEIOOPKE
d) Yewm mensblue 3Hayenue min_samples leaf Tem TouHee OynyT npenckasaHus Ha TECTOBOH BBIOOPKE

3amanue 15
Ooyuatonias BeiOopka (X _text, y_test) aTo —
a) BpIOOpKa, M0 KOTOPOI HACTPAMBAIOTCS ONTUMAIIBHBIC TIAPAMETPHI JIepeBa
b) BrIOopka, M0 KOTOPOit OLIEHUBAETCSI KAUECTBO MOIYUYSHHOTO JIepeBa PeLICHUH
c) Bribopka, Mo KOTOPO# OCYIIECTBIIICTCS BEIOOP HAMIYYIIICH MOJICIIN U3 MHOXKECTBA MOJICIeH
d) MHOXeCTBO LENEeBBIX 3HAUCHNUH IS JAHHOTO HAbopa TaHHBIX




3ananue 16
[Ipu 0oOydeHn HEKOTOPOI MOAETH Ha TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BEIOOpKE, OITy4eHa OoJIbIIas
pasHUIa MEXy 3HAUCHUSIMH METPUK Ha TPEHUPOBOYHON M TECTOBOM BBIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mopenp nepeoOyueHa

b) PacnpeneneHne TaHHBIX B TECTOBOW BBIOOPKE CHIILHO OTIHYACTCSI OT PACTIPECICHHUS B TPEHUPOBOYHON

c) Mogens HenOOOYUEHa

d) Mogens uneanbHO HacCTpOEHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 ra 20. Kakue u3 npeanoXeHHbIX KOMOHHAINI HE BBI30OBYT OLIHOKY?
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]]

3ananue 18
Kakwue cTpoku mo3BOJSIOT 0TOOpATh 5 MEpBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE uncen oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciydasx MOXeT OBbITh UCIIONIb30BaHa CTyIeHYaTast (PYHKIHS aKTUBAIUN?
a) OmnpenenuTth K Che0OHBIM WIH HECHETOOHBIM OTHOCHTCS TprU0?
b) Omnpenenuts K KAKOMY M3 TPEX KJIaccoB (setosa, vercicolor, verginica) OTHOCHTCS Upuc?
¢) Pasgenuth TEeKCThI HA HEUTPANTbHBIC, HETATHBHBIC M MOJOKUTEIbHBIC.
d) TIlIpenckasats pazMep 3apaOOTHON TUIATHI CIICIIHATUCTA TIO OIIPEICIIEHHBIM ITapaMeTpam.
e) PasmennTh n300pakeHHs HA COAEPXKALIME U HE COJEPIKAIFe OTKPBITHINA OrOHb.

3ananue 20
Kakoe 3HaueHHE MOXKET UMETh B3BEIICHHAS CyMMa BXOJIOB HEHPOHa (IO MCIOJIb30BaHUS AKTUBAI[HOHHON (YHKITUH )
a) [-1,1]
b) [0,1]
c) (-1,1)
d) (-o0,+ )

2.2. TunoBble 321aHUA JIS1 OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOI0 pe3yJibTaTa

[IpoBepsieMslii 00pa3oBaTeNbHBIN pPe3yIbTAaT:

KOI[ 1 HAMMCHOBAHUC

WHJIMKaTOpa JOCTUKEHUS OO0pa30oBaTeNbHbIN PE3yIbTAT
KOMITETEHIINU
OIIK-10.3: Ucnons3yer Metoasl | OOyvaronuiicst ymeer:
HCKYCCTBEHHOT'O UHTENIEKTA arperupoBarh JIaHHbIe cpeacTBamMu Python; BEINONHATE (GUILTPALIUIO JaHHBIX CPEJICTBAMHU
(MamyHHOTO O0YYEeHMS) U Python; HacTpanBaTh Bec HEHpOHHA; BEIOMPATH TUT Kiaccu(ukaTopa B 3aBUCUMOCTH OT
aHayM3a OOJBIINX JAHHBIX JUIS MOCTABJICHHOM 3a/]a4uK; BU3yaln3upoBaTh JJaHHBIE CpelcTBaMu Oubdanorek pandas, seaborn,
pelIeHus IPUKIIAAHBIX 33134 matplotlib; BEITOTHITE MHOTOKIIACCOBYIO KIacCH(PHUKAIIIO MeToaMu onbmmorekn sklearn;

CTPOWTH JIEPEBbs PEIICHHUH ¥ BHIIIOIHATH 110 HAM IIpeICKa3aHue.

3ananue 21

Otkpoiite Jupter notebook, cosmaiire daitn lab2 <pama dammms>.ipyng (mampumep, lab2 tiuzhna.ipynb), moakmrouunrte
oubnuorexku numpy u pandas u npouTtute AaHHbe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[MonyunTe pacnpeneneHne YUCIOBBIX BEIHMYHMH AaTadpeliMa Sp UCTIONb3yst 0a30BbIe METO/IbI BU3yalM3alul OnOanoTekyu pandas.
WNmnoprupyiite Oubmmorexky Seaborn. Mcmome3yss wuHTepdeiic mns MOATOHKHM PETrPecCHOHHBIX MOJeNell K yCIOBHBIM
MOZIMHOKECTBaM Habopa TaHHBIX BBIBEAUTE rpaduK yCIIeBaeMOCTH 0 MATEMATHKE W YTCHHUIO C pa3IeieHHEM 10 MOy.

3amanue 22

3arpy3ute Moxynu Ombnmorex numpay u matplotlib, a Takxke momymu 6ubmmorexku Scikit-learn, HeoOXomumble aIst pabOTHI ©
npeBoM pemienuit. 13 sklearn.datasets parpysure TectoBblii Habop iris. M3yunre cTpyKTypy HONydeHHOro Habopa IaHHBIX. B
Habope 150 sk3emmIsipoB ('cTpoK" B MPUBBIYHOW HaM TEPMHHOJOTUH). KaIoMy SK3eMIUIIPY COOTBETCTBYET YETHIPE YMCIIOBBIX
aTpuOyTa (JUIMHA YallIeNMCTHKa B CM; IIMPHUHA YallleJINCTHKA B CM; JUIMHA JIETIECTKA B CM; [IMPUHA JIETIECTKa B CM) | Kiacc ('setosa’,
'versicolor', 'virginica'). T.e. nanHbIi HabOp MO3BOISIET PEIINTH 334ady KIaCCU(PHUKAIMHA, OTHECEHUS pacTeHus "upuc" UCXonas u3
[IMPHHBI JICTICCTKOB, [UIMHBI YAIICIUCTHKA W T.J. K OOHOMY M3 Tpex kimaccoB. Cosmaiite memoHctpatuBHbIA Decision Tree




KJaccuduKaTop, UCIOb3Ysl OJHOMMEHHBIN Kiacc u3 Oubnmoreku sklearn m coxpanure ero B nepemenuyto dt. s pazgenenus
MHOKECTBa Ha TECTOBOE M TPEHHPOBOYHOE HCIIONB3YHTE MeTox train test split. OToOpasnuTe momydeHHOE AEPEBO PEUICHUIN
rpaduuecku, UCTIONB3yiTe MeTO plot_tree

3amanue 23

3arpy3uTe IaHHBIE U3 BCcTpoeHHOTro Habopa load digits. JlanHble npencraBisoT coboit Habop u3 1797 pyKonHUCHBIX N300pakeHUH
mudp pasmepamu 8 Ha 8. Kaxxmas kapTuHKa IpeIcTaBlicHa MACCHBOM W3 64 3HaYCHHU IIBETa IS KAXKIOW SYCHKHA M300paKCHUS.
OOyunTe AepeBO PELICHUH U MOJy4UTe NMpeJcKa3aHie Ha TECTOBOM BhIOOpKE. Busyanusupyiite npeackazaHue, yKakuTe TOUHOCTh
JUI IOJTY49EHHOTO JepeBa.

Bamaunne 24.

3arpy3uTe BCTPOCHHEIH Habop boston.

HaGop mammbBIX boston mpencraBiser coOoi cimoBapp ¢ kmodamu data, target, feature names m DESCR. Kitouy data
COOTBETCTBYET MacCHUB CITHCKOB:

{'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 xaxnoii ctpouke 13 uncnoBbix 3HaueHUW. Baia 3agaua Haiitu onmcanue kaxaoro u3 HuX. Tak mepBoe 3Hauenue (6.3200e-03
i 0.00632) 370 ypoBEHb MPECTYIHOCTH Ha TyITy HACEICHHUS.

ITocTpoiiTe nepeBo penieHui, MpecKa3bIBaoNIee CTOUMOCTD JKUJIbSI TI0 UMEIOIUMCs JaHHBIM. OOpaTuTe BHUMaHUE, CTOMMOCTh
KIJIBSL - BENMMYMHA HETpephiBHAs, u JepeBo kimaccuduranuu DecisionTreeClassifier mam He momodnér. Jlnms mpeackasaHus
3HAYCHUS IeNIeBON (PYHKINHU HYKHO perpeccroHHoe aepeBo DecisionTreeRegressor.

[lepeGepute Bce AepeBbs HA JTaHHBIX bOston IO CIEIYIONIMM ITapaMeTpam:

MaKCHMallbHas TIyOuHa - oT 2 10 15 ypoBHeit

MHHHMMAaJBHOE YHCII0 Tpo0 A pa3aeneHus - ot 2 1o 10

MHUHHAMAJIbHOE YMCII0 P00 B smcte - ot 1 10 10

OTto06pazuTe TydiIue mapaMeTpsl 1 JIydIiee IepeBo.

Bamaunne 25.

3arpy3ute BCTpOCHHBINH Habop boston.

Uzyuute ocranbHbie aTpuOyThl Kiaccupukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu M MakCHMaTbHON
riryOnHOI paBHOM 5 ypoBHAM 1u1s nanHbIX digits load().

OOyuuTe MOMyYCHHYIO MOJIC/b. BeImonHuTe nmpeackasanue. [locuuTaiite TOUHOCTH (Score) st Jaeca.

VYKaXUTe TpU CaMbIX BaKHBIX IapameTpa sl JIEpPEeBbEB PEIICHWH B CO3JaHHOM JIeCy, HCIOJB3Ys, HanmpuMmep, aTpuOyT
feature importances_.

OIIK-10.3: Hcmonezyer meronbl | OOyJaromuiics Baageer:

HCKYCCTBEHHOTO UHTENIEKTa | HaBbIkaMu OCTPOCHHS IePEBa PELICHUIA.

(MaImHHOTO o0y4eHust) u | HaBblkamu peanu3anuy anroputMa ciydaiinoro jeca (Random forest)
aHanu3a OOJIBIIMX JaHHBIX ANA | HaBbIKaMu HallMCaHUS HEWPOHHBIX CETEH.

pelleHus IPUKIAJHBIX 3a1a4 HaBpikamu 00y4yeHHs MOJEITH.

3amanne 26

3arpy3uTe DaHHbIE W3 BCTpoeHHoro Habopa load digits. Cozpaiite KiracCHpHUKATOp, CO CISAYIOIIUMH ITapaMeTpaMH [epeBa:
MaKcHMallbHas TITyOnHa - 5 YpOBHEH, MUHIMAIBHOE YHCIO0 OOBEKTOB B JIHCTE - 4.

Pa3nenure mony4eHHbIe JaHHbIE HA TPECHUPOBOYHBIN M TECTOBBIH HaOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChI, K KOTOPBIM NPHHAUIeKAT JaHHBIC U3 TECTOBOH BHIOOPKH, COXPAHUTE Pe3yiIbTaT MpeAcKa3aHuii B mepeMeHHyto predicted.

3ananue 27

3arpy3uTe BCTPOCHHBIH Habop boston.

HabGop manubIX boston mnpencrtaBisier coboii cinoBapp ¢ kimodamu data, target, feature names u DESCR. Kirouy data
COOTBETCTBYET MacCUB CIIHCKOB:

Ucnonp3ys anroput™m cruydaitaerii mec (random forest) Cosmarite momens RandomForestClassifier ¢ 20 nepeBpsiMu 1
MaKCHMaJIbHOM TyOWHON paBHOH 5 ypoBHAM Uit naHHBIX. OOydyuWTe MOJMYYEHHYIO MOAENb. BEIMONHHMTE NpencKa3aHue.
[ocunTaiiTe TOYHOCTH (Score) JuIs Jieca

3ananue 28

Wmnoprupyiite Habop manabix Fashion MNIST (manmsie Oubmmorexu keras), comepxkammuii 70 000 m300paxxeHHI 3IEMEHTOB
OJICK/IBI B TPaalMsIX CEPOro, B pa3perieHuu 28x28 muKceeil.u IpouTHTE JaHHbIC/

PaznmenuTe HabOp HA TPECHUPOBOYHBIN M TECTOBBIN B mpomoprwm 85/15.

Busyanmzupyiite mepBbie qecaTh 00bEKTOB U3 TPEHHPOBOYHOTO HaOOpa.

ITocTpoiiTe HEMPOHHYIO CETh, COCTOALIYIO U3 TPEX CIIOEB: BXOJHOI0, CKPBITOrO U BBIXOJHOTO..

3ananue 29

Ckauaiite nannsbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). J{ns ckaunBaHus HECOOXOIUMO MIPONTH MPOICIYPY
peructpanuu. Pacnakyiite apxuBsbI train.zip u test.zip ¢ JaHHBIMH B KaTaJIOTe CO CBOUM IPOEKTOM.

B karanore train co3maiite aBe manku cat u dog. PasHecure M300pa)keHHsT W3 KaTajora train 1Mo BHOBb CO3IAHHBIM Iamkam. Bl
MOXeT caenath 3To BpyuHyro (0 OamnoB) miam mporpamMmHo (1 Gamr) mcmons3ys Meronbl sibika Python. Bam monmamoOurest
OuOIMOTEKA 0S U METOJIBI CTPOK.




CreHepupyiiTe nataceTa U3 U300paKeHUN UCTIONB3Ys MeTo]| Onbmuoteku keras ImageDataGenerator.

C nomomrsio merona flow from_directory co3maiite reHepaTop JaHHBIX Ha OCHOBE M300paXCHUI M3 KaTajora.

HccnenyiiTe moaydeHHbIH reHepaTop. BeiBenuTe Ha 3KkpaH, u3ydute Gopmy.

[IpoBeaute oOpaTHYIO oneparuo. Busyanmusupyiite nepBbie mATh 00BEKTOB U3 MOITYYeHHOT0 Habopa TaHHBIX.

Pacmenmure nMerormmecs: JanHBIe Ha Tpu Habopa (train,test,validation), mubo McmonE3yiiTe TaHHBIE M3 apXWBa test, TOATOTOBHUB MX
COOTBETCTBYIOIIUM 00pa3oM.

CaMocCTOATENEHO CO3/IaliTe U 00YUYHTE HEUPOHHYIO CETh IS pa3IMUCHHS KOIIEK U co0ak (110 mpuMepy J1abopaTopHOH S5, 4acTh 2).
JoGeliTech TOUHOCTH MOJIENT Ha BAIMJAIIMOHHON BEIOOpKE He Hibke 80%

3amaunne 30

Peanusyiite xmacc Neuron OCYIIECTBIISIONINH BBIMONHEHHE (QyHKIHM =x1*wl+x2*w2 +... +xnwn+tb (1), rme X — 3HauYeHHs,
MIOJJaHHBIC Ha BXOJI, W - Beca BXOJIOB, a b - cMemieHune. B kauecTBe GyHKIMM aKTHBAIMM HCIIONIB3YHTE CUTMOUIY. Y OennTech, 4To
CO3MIaHHBII BaMH HEHpoH paboTaer. Iy 3TOTO CaMOCTOSATENBFHO 3aJalTe Beca W CMEIICHHS M 3HAYCHUS BXONIOB W TIPOBEPHTE
OTBET.

Cobepure U3 HEWPOHOB MPOCTEHIITYIO HCKYCCTBEHHYIO CETh, COCTOSIITYIO M3 TPEX CJIOEB: BXOAHOTO, CKPBITOTO U BBIXOJJHOTO.
CKpBITBIH CIIOH — 3TO JII000H €10 MEXAY BXOJHBIM (TIEPBBIM) CIOEM CETH M BBIXOAHBIM (HOciieHUM). CKPBITBIX CIOEB MOXKET
OBITh HECKOJIBKO!

2.3. [lepeyeHb BONPOCOB /JIsl MOATOTOBKH 00YYAKOIIUXCSH K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennsrit naTemiekt. OcHoBHBIE MOHATHSA W
MammuHaHOe 00yUueHHe.

I'myGokoe oOydeHme.

OO0yuenue ¢ yunreaeM u 0e3 yauTes.

OCHOBHBIE TIOHATHSI aHAJIM3a AaHHbIX. JlaHHbBIEe, MO/IeNIb, 00pa0bOTKa JaHHBIX.
Merto0m0THYeCKHE TIPUHIMITEI aHAIN3bI TaHHBIX.
Llenu, sTarmbl, METObI M TEXHUKH aHAIIM3a JaHHbBIX.
OuipTpalys rpynnupoBKa U arperanusi JaHHBIX.
Busyanuzanus naHHbIX.

Busyanuzanus nanueix B Phyton.

Busyanmmzamus B Pandas.

Bubmorexn Seaborn u Matplotlib

Pemarommue nepeBbsi: OCHOBHBIE OHATHS.

3anava kinaccuduKanyy.

. JepeBss pemenuii. OCHOBHBIE TapaMeTphI JIepeBa.
JlepeBo pelieHuit B 3a1a41 PETPECCHH.

Mertoz GnmkaiImux cocenei.

Konnenmms ciydaifHoro sieca.

CrnyyaiiHast BBIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.

. YcpeaHeHue mporHo3oB.

[TpoGriema nepeoOyyeHus.

Turer omm6oK: true negative, false positive.
Mertpuku kauecTBa Mojenu: Precision, Recall, F1 score.
TectupoBanue ROC AUC.

Heiiponnsie cetu.

HckyccTBEHHBIE HEMPOHBI.

DYHKIMY aKTUBALMU HEHPOHA.

[lepuentpon.

OO0yueHue HelpoHa.

I'panuenTHsI cycK.

. [pobGnenue miara npu rpaIMeHTHOM CITYCKE.
CroxacTUdecKkuil TpaIueHTHBIN CITYCK.

MeTo HaCKOPEHILIETO CITyCKa.

Heliponnas cetsb.

OpnHocolHast MOJETb.

CBepTovHbIe HEHPOHHBIE CETH.

CBEPTOYHBIN CIIOH, CIIOW TTOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
LleneBast pyHKIHS.

3amauu pacro3HaBaHUs 00pa3oB.

Knaccugukarust 00beKTOB.

IMonck nzobpaxkerns mo odpasimy.
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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, BBHITOIHEHHYIO ITOJIHOCTHIO, HO TIPH HAIMYHMH B Hel He OoJiee OTHOM
Herpy0Oo# OIMOKY M OTHOTO HeloueTa, He 0oJiee TpexX HeJOUYETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCS 32 padOTy, €CIM 00yUaIOIIUKCS MPaBIIIBHO BBHITTOJHIII 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.

«He3auTeH0» — BBICTABJISIETCSl B TOM Clydae, KOrJia CTyJIeHT JIEMOHCTPUpPYET (hparMeHTapHbIC 3HAHHS
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.



