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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTAaMHW OCHOBHBIMH MCTOJAaMH METOHNOB MAIIMHHOT'O o6yqu1/I$1, TOJIYYCHUE HABBIKOB ITPOrpaMMHPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: | b1.0.21.02

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCIIUITJINHBI

(MOYJIST)

OIIK-5 Crioco0eH HCHoIb30BaTh PH PEIIeHUH MPOo(ecCHOHATBHBIX 33aJa4 COBPEMEHHBIE HH()OPMAIHOHHBIC TEXHOIOTUH U
HpOrpaMMHbIE CPEACTBA, BKIIIOYas YIIPaBICHHE KPYITHBIMA MacCHBaMHU JaHHBIX U NX HHTCIUICKTYaJIbHBIH aHaAIIN3

OIIK-5.2 Mcnons3yeT METOIBI UCKYCCTBEHHOTO MHTEIIEKTA (MAIIMHHOTO 00YYeHUs ) U aHaIn3a OONBIINX JAHHBIX IS PEICHUS
MPUKIIAHBIX 3a]1a4

B pesyibTaTte 0CBOCHUS JUCHHUILIUHBI (MOAYJIs1) 00y4yaromuiics 10/ KeH

31

3HaThb:

3.1.1

OCHOBHbIE METOIbI MAIIMHHOTO O0YYEHHS; KIIACCH(UKALMIO 3a/1a4 MAIIMHHOTO 00YYCHHS; METPUKH KauecTBa MOJICIIH;
¢yaxuun u Metons! 6ubnuoreku Pandas: query, tail, sample, head; MeTons! ¢punbTpanuu U arperayu JaHHBIX; IPU3HAKA
nepeo0yIeHHOCTH MOJIENH; MeToIpl OnbmuoTek sklearn, seaborn, matplotlib 1 numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh JaHHble cpeacTBamu Python; BEIMOMHATE (UIBTPAMIO TAHHBIX cpeicTBaMu Python; HacTpanBaTh Bec
HeWpOHHA; BBIOUPATh THIT KJIaCCU(HUKATOPA B 3aBUCHMOCTH OT ITOCTaBJICHHOM 3a/1a4H; BU3YaIU3UPOBATh JaHHbIE
cpenctBamu 6ubMoTek pandas, seaborn, matplotlib;

3.2.2 | BBITIONHATH MHOT'OKJIACCOBYIO KITacCH(pUKAIHIO MeTonamu oubimorexu sklearn;
3.2.3 [ cTpouTh JepeBbs peIICHUI U BBITIOTHATH 110 HUM IpeICKa3aHue.
3.3 | Baagerts:
3.3.1 | nocTpoeHus aepeBa pelieHuil;
3.3.2 | peanuzanuu anroputMa ciydaiinoro jieca (Random forest);
3.3.3 | HanucaHusl HEMPOHHBIX CeTel;
3.3.4 | oOy4eHus: MOENH.
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI (MOOYJIS)
Koxn HaumeHoBaHue pa3iesioB U TeM /BU/ 3aHATHSA/ Cemectp | Yacos | IIpumeuyanue
3aHATUSA / Kype
Pa3nen 1. BBegeHue ucKyccTBeHHbI MHTEJIEKT
1.1 HUckycctBennbiit nuTemiekT. OcHoBHbIe noHaTus M. MammHHoe o0ydeHue. 4 2
I'nybokoe oOydenue. OOydeHue ¢ yauteneM u 6e3 yaurens. /Jlex/
1.2 JlanHbIe, MONIENb, 00paboTKa TaHHBIX. METONOIOrnIeCKHE TPUHITATIBI AaHATTH3BI 4 2
naHHbIX. Lenn, sTamnbl, METONBI U TEXHUKH.
OunbTpanys TpynnupoBKa U arperanus AaHHbix. /JIex/
1.3 Buzyanu3zanuus nanHsiX. Busyanuzanus gaHaeix B Phyton. Busyanu3zanus B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib. /Cp/
1.4 ANTOPUTMBI M CTPYKTYPHI TaHHBIX. brubnmoteka Pandas: cTpyKTypbl JaHHBIX: 4 2
Series n DataFrame. Pabota c csv.
Mp/
1.5 Ounbrpanus naHHbX. bubnuoreka Pandas. BeiBox cTpok 1 KOIOHOK. MeTob 4 2
query, tail, sample, head. O6beaunaeHNE MeTONOB. /T1p/
1.6 Ounprpanus naHHEX. brubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTozsl 4 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/
1.7 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. MeTozsr 4 2
groupby u aggregate. O0beauHeHne MeTOIO0B. /Cp/
1.8 Arperarus naHabix B Pandas: count, sum, max, min, mean, median. MeTosI 4 2
groupby u aggregate. O0bpennHeHNE MeTOROB. /J1ab/
1.9 Buzyanuzanns nasasix B Phyton. Metons! Busyanm3anuu B Pandas. bubnmnorexn 4 2
Seaborn u Matplotlib. I'paduku, TennoBsie KapThl, TUArpaMMbl PaCCEHUBAHUSI.
AHaNHM3 U MHTEPIIPETALHs Pe3yIbTaToOB Busyanusanun. /Cp/
Pa3nen 2. MeToasl MAIIMHHOTO 00y4eHUsI
2.1 Pemarorue nepeBbsi: OCHOBHBIC MOHATHA. Kitaccudukanus. JlepeBbs peleHu. 4 2
OcHOBHEIE TTapaMeTphl iepeBa. JIepeBo penieHuit B 3a1a4n perpeccun. MeTox
Ommkaimumx cocenelt. /JIex/




2.2 Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 2
VYepenuenue nporuo3os. [Ipodiema mepeodydeHus. MeTpHKH KauecTBa MOJICIIH.
Tectupoanne ROC AUC. /JIex/

2.3 Hetipornsre cetu. ckycctBeHHbIe HelipoHkl. [leprientpon. O0ydenue 2
HelpoHna. /Cp/

2.4 I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe. 2
CroxacTHUYeCKHiA TpalueHTHBIN ciyck. MeTon Harckopeiimero cmycka. /Cp/

2.5 Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH. 2
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas
¢dynkuyst. /Cp/

2.6 Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy. 2
Bri6op mapamerpos Mozenu. Kpocc-panuaanus. [Ipensapurensaas o6padoTka
JIaHHBIX. TPpeHUPOBOYHBIN HaOOp NaHHBIX. TecToBHIi HAOOP JaHHBIX.
Mp/

2.7 bubmuorexu sklearn, pandas, numpy. Beibop napamerpoB monenu. Kpocc- 2
Banupaanus. [IpeapaputenpHas 00paboTka JaHHBIX. TpEeHUPOBOYHBIH HAOOP
naHHBIX. TecToBBIi HAOOp TaHHBIX.
/J1ab/

2.8 Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
VYepeanenue nporHo3os. [Ipobnema nepeodyuenus. Tumel ommbok: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9 PacriozHaBaHHE PyKOMHCHBIX IU(P. ANTOPUTMBI CIy4alHOro Jieca. 2
OnrtuManeHble TapaMeTpsl aepesa u jeca. /J1ab/

2.10 HckyccTBeHHBIN HelipoH. Bxon, pyHKIMs aKTHBAIUK (CUTMOH/IA, 2
runepOonueckuit Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.11 OmpeneneHne TOHATEHOCTH TEKCTa ¢ TIOMOIIBI0 HEHPOHHBIX ceTeil. bubmmorekn 2
tensorflow, Keras, Habop marasrx IMDb. /Cp/

2.12 bubnuoreka Keras. [ToMHOCBSA3HBIN U CTIIAXXHUBAIOMIKK clIoH, ci1oi Dropout. 2
Pemrenue npobiem nepeodydenus. /Cp/

2.13 Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop 2
nansabix Fashion Mnist. /Cp/

2.14 BHemrHre HCTOYHUKN TaHHBIX 1718 aHanm3a. Kuggle. [ToxroroBka qaHHBIX. 2
Pabota ¢ uzobpaxkeHusiMu pasHoro ¢opmara. /Cp/

2.15 PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax. 2
bubnuoreka keras , ImageDataGenerator. JlocTimxeHre 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMAAMOHHON BbIOOpKE. /Cp/
Pa3pen 3. CamocrosnTeabHas padora

3.1 Hammcarme coOCTBEHHBIX KJIACCOB VIS ONMCAHUS HEHPOHHOI ceTn. HelpoH. 2
Crnoit. Cers. O6yuenue moznenu. Bemmonnenue npenckaszanus. /Cp/

32 [Ipenckazanue mona Mo pocTy U BeCy C MOMOLIbIO HEHPOHHOM CETH. 2
BrimonaeHue npeackazanis. MUHAMH3ALUS 3HAUYCHUS (QYHKIHH TTOTEPb.
OOydJeHne: CTOXaCTHUECKHUI TPaANeHTHBIN cIrycK. /Cp/

33 3amaun pacniozHaBaHus 00pa3oB. Knaccudukarus o6bexToB. [Tonck 3
n300paxkeHus 1o oopasuy. /Cp/

34 AnroputM o0OpaTHOro pacrpocTpaneHust OOk, DyHKIINHY aKTHBALIUH. 4
Ornenka pabotel cetu. /Cp/

3.5 Kommeroteproe 3penue. budmioreka OpenCV. CerMeHTaus H300payKeHHH. 4
JerexTrpoBaHie 00bEKTOB.
/Cp/

3.6 Kommneroteproe 3penue. bubnuoreka OpenCV. OTciexxuBaHne IBHOKYLIIUXCS 4
00BEKTOB BO BpeMeHH. PacriozHaBaHUe JIUII.
/Cp/

3.7 O06paboTka ecTeCTBEHHOTO s3bIKa. OCHOBHBIE TOHATHS. TOKEHE3aIusl. 4
Jlemmatuzanus. /Cp/

3.8 O0paboTka ecTecTBeHHOrO si3bika. [TapcuHr 3aBucumocteii. PacnosnaBanue 4
MMEHOBAHHBIX cyniHocTeit /Cp/

3.9 ITonroroka k siekuusm /Cp/ 8

3.10 IToxroroBka K J1abopaTopHbIM 3aHsTHAM /Cp/ 16
Pa3znen 4. KoHTaKkTHBIE Yachl HA ATTECTALHIO

4.1 3auér /KD/ 0,15

5. OHEHOYHBIE MATEPHAJIBI




OneHouHble MaTepuanbl Uil MPOBEACHUSI POMEKYTOYHOW aTTeCTAllMH OOYYaroIIUXCsl MPHUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme TUCIUTUTAHBL.

DOpMBI 1 BHIIBI TEKYIIETO KOHTPOJS O JUCHUILIHNHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPHH WX OICHUBaHMUSI,
pacmpeneneHre 6ayuIoB MO BHIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS penoaaBaTeeM JUCHUILTNHBI C YyIETOM €€ CIeNn(UKU 1
JIOBOZISATCS 1O CBEACHHSI O0YJYaIOLIMXCS HA TIEPBOM YUCOHOM 3aHSTHH.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MPernoaaBaTeieM IUCIUIUTAHBI (MOJYI), KaK MPaBHIIO, C
ucnonszoBanueM DMOC uiy myTeM MpoBEpKH MUCHMEHHBIX padoT, MPEeTyCMOTPEHHBIX pab0YUMH MPOTrpaMMaMHy JUCITUTLTHH B
paMKax KOHTaKTHOW paboThl M CaMOCTOSATEIBHON PadOTHI o0ydaromuxcs. s GUKCUpPOBaHMS Pe3yAbTaTOB TEKYIIETO KOHTPOIS
MOeT ncnoas3oBathess DMOC.

6. YAEBHO-METOJNUYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. PexomeHayemasi 1uTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, Ol
JI1.1 | Huxonbckuii C. H. ABTOMaTH3aIs HHHOPMAITUOHHOTO TOBEACHUS U MockBa: | https://e.lanbook.com/bg
HCKYCCTBEHHBI HHTEIUICKT: YdeOHOe Tocodne MUPOA,
2020

6.1.2. JlonosiHuTE/ILHAS JTUTEPATYPa

ABTOpLI, COCTaBUTCIIN 3armaBue Wznarensc Ol aapec
TBO, TOJT

JI2.1 [Xene3no M. M. MeToBI ¥ TEXHOJIOTHH 00pabOTKH OONBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe oco0ue MockoBck
ui
rocyaapcT
BEHHBIN
CTPOUTEIIb
HBIH
YHHBEpCH
TeT, 2020

6.2 Un¢dopManoHHbIe TEXHOJIOTHH, HCIO0JIb3YeMble NIPU OCYLIECTBJIEHUH 00Pa30BaTeJbLHOI0 NMpPoLecca Mo AMCUUIINHE
(Mony.110)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHust

6.2.1.1 | Python

6.2.2 Ilepeuens npodeccHOHANBHBIX 023 JaHHBIX 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBouHast cucreMa Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBogHas cucrema "Tapant” http://www.garant.ru

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

6.2.2.4 | baza nannbIx «XKene3nonopokHble mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

[

7.1 | VueGHBIe aymuTOpHUH [UIS IPOBEJACHUS 3aHATHI TEKIIHOHHOTO THIIA, YKOMITJIEKTOBAHHBIC CHIEIHATN3UPOBAHHON MeOEIbI0
U TEXHHYECKUMH CPEICTBAMH O0YYCHUS: MyJIbTUMEIUIHOEC 000PYIOBaHUE IS IPEIOCTABICHUS yIeOHON HH(pOpMALUH

OOJIBIIION ayTUTOPHUH H/WITH 3BYKOYCHITHBAIOIIee 000pyIOoBaHNE (CTAI[OHAPHOE MITH ITEPEHOCHOE).

7.2 | YaeOHble ayAUTOPHUH IJIsl IPOBEACHHUS 3aHIATHH CEMUHAPCKOT0 THIIA, TPYIIIOBBIX U MHANUBUIYalIbHBIX KOHCYJIbTALlUH,
TEKYIIETO KOHTPOJSL M TPOMEKYTOTHOH aTTeCTAIlNH, YKOMIUIEKTOBAaHHbIE CIICIIHATN3NPOBAHHON MEOENBIO 1
TEeXHHYECKUMH CPEICTBAMH O0yJIEHHS: MyIbTUMEIUIHOE 000pYI0BaHNE 1/UITH 3ByKOYCHIIHBAIOIee 000pyI0BaHNE
(cTanimoHapHOE WM TIEPEHOCHOE).

7.3 | ITomereHust Isl CaMOCTOATENLHON paboThl, OCHALIIEHHBIE KOMIIBIOTEPHOM TEXHUKOI ¢ BO3MOYKHOCTBIO TIOAKIIOUEHUS K
cetr "MHTepHET" M 0OecnieueHHEM JI0CTYTIA B SJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO CPEely YHHBEPCUTETA.

7.4 | [TomerueHus At XpaHEHUS M TPOMIIIAKTUIECKOro 00CITy)KUBaHUS Y4eOHOrO 000pyIOBaHHS.

7.5 | JTabopatopuu, OCHaILIIEHHBIE CIIEHUATEHBIM J1a00paTOPHBIM 000PYIOBaHUEM: KOMITBIOTEPHOM TEXHUKON C YCTAHOBICHHBIM
IT1O: Python, a Taxke ¢ BO3MOXHOCTBIO HOJKJIIOUCHUS K ceTh "HTepHeT" 1 obecrneueHneM JI0CTyIa B 3IEKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTENbHYIO CPENY YHUBEPCHTETA




[Ipunoxenue
K paboueii mporpaMMe JUCIUITITUHBI

OIIEHOYHBIE MATEPHAJIBI JUISI TIPOMEKYTOYHOW ATTECTAIIAN
MO JUCLHUIIJIMHE (MOYJIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJUIEKTA

(HaumeHoBaHUE OUCYUNTUHBL(MOOYIA)

HanpaBneHHe IIOATOTOBKH / CIIennaJIbHOCTb

38.03.02 MeHemKMEHT

(k00 u HaumeHo8aHue)

HanpaeneHHOCTH (TTpo¢uIih )/crierann3aus

Jloructuka

(naumenosanue)



Conepxanue

ITosicauTeIRHAS 3aITHCKA.

TumnoBble KOHTPOJIBHBIC 33/IJaHUS WJIM WHBIC MaTEpUAJIbI IJIs1 OIEHKHW 3HAaHWM, YMEHUM, HABBIKOB W (WJIH)
OTIBITA JEATEIBLHOCTH, XapaKTePU3YIOIINUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH.

MeTtoanueckre MaTepuaibl, ONPEISSIoNne TPOLeIypy U KPUTEPUH OIICHUBAaHUS C(POPMUPOBAHHOCTH
KOMITCTCHIIMI MPY TTPOBEJACHUH MMPOMEXYTOYHON aTTECTAIIUH.



1. [TosicHUTEILHAA 3aNIHCKA
[lens mMpoOMEXYTOYHOM aTTECTAIIMM — OIICHUBAHHME TPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB
06yquH;1 110 JAUCHUITIINHE, O6CCH€‘-II/IB3,IOH_II/IX JOCTHUIKXCHUEC HJIaHI/IpyeMBIX pesyanaTOB OCBOCHUA

00pa3oBaTeNbHOM MPOrpaMMBl.

®opMBbI MPOMEKYTOUHON aTTECTALIUU:
Ounas , ouHO-32049Has popmbl 0O0yueHus: 3auét, 4 ceMecTp

IHepeyenb komMneTeH Ui, GOpMHUPYEMBIX B IIPoLEeCCe OCBOCHUS TUCHMIIUHBI

KOZ[ HHAWKATOpa JOCTUKCHUA
KO)I 1 HAMMCHOBAHHWEC KOMIICTCHIINH

KOMIICTCHIIN
OIIK-5: CriocobeH HCIomb30BaTh IpH pelIeHUH MpodeCCHOHATBHBIX 3a1ad OIIK-5.2: Mcionb3yeT MEeTOIbI
COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTUH U IPOTPaMMHBIE CPEICTBA, BKIIIOYAs MCKYCCTBEHHOT'O HHTEIUICKTa
yIpaBiieHHE KPYIHBIMA MacCHBaMH JAHHBIX M UX MHTEIUICKTYaJIbHbBIH aHaIN3. (MammHHOTO 00YYEHUS) U

aHaau3a OOJIBIINX JaHHBIX IJIA
peuieHuA NMpUKIaJHbIX 3ada4

Pe3yabTarsl 00yyeHUs: M0 JUCHUILIMHE,
COOTHECEHHbIE ¢ IVIAHUPYEMBbIMHU pe3y1bTaTAMH OCBOCHHSI 00pa30BaTeIbLHOI MPOrpPaMMBbl

Ko 1 HanMeHoBaHMe UHIUKATOpA OlLICHOYHBIC
PesynbraThl 00y4YeHUS IO TUCIUILIHHE
JIOCTHKCHUS KOMIICTCHITUU MaTepHaIbl
OIIK-5.2: Hcnonb3zyer Metoapl | OOygarommuiics 3HaeT: Bormpocet (Nel -
HCKYyCCTBEHHOTO HWHTEJUICKTa (MAIIMHHOTO | OCHOBHBIE METOTBI MAITUHHOTO 00y4eHus; Ne20)
00y4enus) 1 ananu3a GONBIIKX JAHHBIX I | KIaccHDMKALMIO 337a4 MAIIMHHOTO OOYYeHHs; METPUKHU
peuICHMs NPUKIAAHBIX 3a/1a4 KayecTBa MoOnENH; (YHKIMM M METOABl OHOIMOTEKH

Pandas: query, tail, sample, head; meTons! ¢punpTpamun u
arperanyy JaHHBIX; MPU3HAKH NepeoOyUIeHHOCTH MOJIEIH;
MeTozb! Onbmuotek sklearn, seaborn, matplotlib u numpy.

OOyuaronuiics ymeer: 3ananus (Ne21 -
arperupoBarh JaHHble cpeiactBamu Python; BbimonsaTe | Ne25)

¢bunbTpanuio JaHHBIX cpenctBamu Python; HacTpauBaTh
Bec HeHpoHHa; BBHIOMpaTh THN KiIaccupukaropa B
3aBUCHMOCTH OT MOCTaBJICHHOW 3a/lauy; BU3yaJH3UPOBAThH
JaHHBIE cpeAcTBaMH OuOmmotrek pandas, seaborn,
matplotlib;

BBINOJIHATH MHOT'OKJIACCOBYIO KJIACCH(MKALUIO METOJaMU
o6ubanorexu sklearn;

CTPOUTH JEpeBbsl PpEIIEHHH | BBHINOJIHATH 110 HUM

Ipe/ICKa3aHue.
OOygaronuiicst BJajeer: 3amanus (Ne  26-
HaBbIkaMu IOCTPOCHHS AepeBa pellieHHil; Ne30)

peanu3anuu anroputMa ciaydainoro jeca (Random forest);
HaIMcaHusl HEUPOHHBIX CeTeH;
00yUYCHHS MOJICITH.

[IpomesxyTouHas aTTecTanus (3a4eT) IPOBOJUTCS B OJHON U3 CIeRyroIuX hopM:
1) cobecenoBanue;
2) BemonHenue 3ananuil B OMOC yHuBepcurera.




2. TunoBbie' KOHTPOJIbHbIE 32/IaHUSI WJIM HHbIE MATEPHAJIbI 1)1l OLIEHKHW 3HAHUIA, yMeHHUI1, HABHIKOB
U (MJIM) ONBITA 1eATeJIbHOCTH, XapAKTePU3YIOIINX YPOBEeHb C()OPMUPOBAHHOCTH KOMIIETEHIIUIA

2.1. TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) VISl OLlEHKH 3HAHHEBOI0 00pa30BaTeILHOIO pe3yJbTaTra

[IpoBepsieMslii 00pa3oBaTeNbHBIN pe3yIbTaT:

Kon 1 HanMeHOBaHUE UHIUKATOpA
JIOCTHXKCHUSI KOMITETCHIHN
OIIK-5.2: Hcmomezyer metonsl | OOydarommiics 3HAET:
HCKYCCTBEHHOTO UHTEIUIEKTA | OCHOBHBIC METOJIbI MAIIMHHOTO OOYYEHHMS; KJIAacCU(PHKAIMIO 3a/ad MAaIIMHHOTO O0YyYeHHS;
(MamuHHOro 00y4eHHs) U aHAIU3a | METPMKH KauecTBa MOJENHW; (QYHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OONBIIMX JAHHBIX A7 pemeHus | head; mMeroisl (QUIBTPAMM U arperaniu JAHHbBIX; OPU3HAKU MEPeOO0YyYEHHOCTH MOJIEIIH;
MIPUKJIAJHBIX 32124 MeTo b1 OnbanoTek sklearn, seaborn, matplotlib u numpy.
3aganue |
MamuHHOe 00y4eHne —
1) cnenmanM3MpOBAaHHOE IPOrpaMMHOE penieHue (MM Habop pelleHuit), KOTOpoe BKIIOYaeT B ce0si Bce MHCTPYMEHTHI JUIs
W3BJIEYEHUs 3aKOHOMEPHOCTEN U3 CHIPBIX JTaHHBIX
2) ota rpynnupoBka o0bekToB (Habnronennii, coObITHIT) HA OCHOBEIAHHBIX, OITUCHIBAIOLINX CBOHCTBAa OOBEKTOB
3) HabOp JaHHBIX, KAKIAs 3alUCh KOTOPOTO MPEACTABIACT CO00# yUeOHBIH MpUMep, COACPIKAIMIA 3aaHHbIA BXOIHON HAOOP
JlaHHBIX, U COOTBETCTBYIOILUI €My ITPaBUIIbHBIN BBIXOJHOU PE3yJIbTAT
4) mnoapasaeneHHe UCKYCCTBEHHOIO MHTENJIEKTa M3YYaIOIIU METOABI IOCTPOSHHs alrOPUTMOB, CIIOCOOHBIX 00ydaThCsi Ha
JAHHBIX

O0pazoBarenbHbIi pe3ysbTaT

3aganue 2
Cpenu npeuioKeHHBIX 3a/1a4 MAITUHHOTO O0YYEHUS YKaXKHUTE 3a/1a4H PErPECCHH
1) Tlouck HETaTHBHBIX OT3HIBOB Ha (DMIIBM Ha CaliTe KUHOKOMITAHUU
2) Aunroput™ QUIBTpaLUK ClIaMa
3) IIpenckazanue cpoka OKynaeMOCTH MPOEKTa
4) Ilpenckazanue pbIHOYHONW CTOUMOCTH KBapTHUPHI
5) Tlomck MOIIEHHHYECKUX TPaH3aKIIHA

3aganue 3
K 6ubnmorexam ananusa qanHeIx B Python otHocsTCS ...
1) Tkinter
2) Pandas
3) NumPy
4) Matplotlib

3anmanune 4

Kakue u3 nepedyrcieHHbIX KOMaH ] BEPHYT JaHHbie it Poccun u 3umbadse?
1) res.query('country == ["Russia","Zimbabwe"]")
2) res.query(‘country == "Russia" | "Zimbabwe"")

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

4) res.query(‘country == "Russia" & country == "Zimbabwe"')

5) res[res.country == "Russia" | res.country == "Zimbabwe"|

6) res[(res.country == "Russia") | (res.country == "Zimbabwe")]
3aganue 5

OTMeTbTe BEpHBIE YTBEP)KACHUs 00 aaropurMe cirydaiHoro jeca - Random Forest
1) HroroBsM nmpeackazaHHEM MOJEIH SIBISIETCS IPeJICKa3aHue CIIy4yaiHOro JiepeBa
2) Tlapamerpsl st Kaxaoro JepeBa (riryOuHa, MUHUMAJIbHOE YHCIIO0 00pa3loB B JIMCTE U T.J.) BEIOMPAIOTCS CITyYaiHO
3) Kaxnoe gepeBo B Jiecy Moy4aeT CIydaiHbIi Mo gHa00p JaHHBIX
4) Ywmcno nepeBbeB B JIECY BRIOMPAETCS CIIydaiiHBIM 00pa3omM
5) Ilpenckazanue MozeNH - yCpeTHEHHBIE TIPEICKA3aHUS IEPEBHEB

3aganue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHUMAJIFHOE YHCIIO 00pa3oB B JIUcTE?
1) min samples_leaf
2) max depth

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.



3) min_samples_split
4) min_impurity decrease

3aganue 7
Kakoit aTpu0yT oTBe9aeT 32 MUHIMAIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeliCHHs?
1) min_samples leaf
2) max_depth
3) min_samples_split
4) min_impurity decrease

3aganue 8
OTMeThTe BepHBIE YTBEPKACHNUS O BIMSHUH IIapaMeTPOB PELIAIOIIETO IePEeBhs Ha epeoOydeHue
1) UYewm mensmie 3HaueHHE min_samples_split, TeM MeHbIIIE TEHICHINA K IEpe00yICHHIO
2) UYewm MeHbIle 3HaUeHHE min_samples leaf, TeM MeHBIIIe TEHICHIINS K TIEPEOOYICHUIO
3) Yem MeHsblIe TTyOnHa AepeBa, TeM MEHBIIIE TEHICHINS K IEpeo0ydeHHI0
4) T'myOuHa nepeBa HUKAK HE BIMSET Ha €ro Mepeo0yueHHOCTh
5) Uewm meHsblIe 3HaYeHHe MapaMeTpa max_leaf nodes, TeM MeHbIIE TEHISHIUS K IEpeOOydEHUIO

3ananue 9

Kaxkoit xiraccuduxarop He0OXOIMMO HCIIOIB30BATh AJIS MPeICKa3aHus pa3Mepa OJ0OpEeHHOTO KpEanTa 110 3aIaHHBIM ImapaMeTpam?
1) DecisionTreeRegressor
2) DecisionTreeClassifier
3) Moxer ObITh Hctionb30BaH U DecisionTreeClassifier, u DecisionTreeRegressor

3ananue 10
OTMeThTe BepHBIC YTBEPXKACHHS O IEPEBbAX PEIICHUM.
1) 4eM MeHbllle CBOWCTBO gini, TeM OJJHOPOJHEE TPUMEPHI B JICTE
2) CBOWCTBO gini ompeAemnseTcs: TONBKO A JTUCTHEB, HO HE IS Y3JI0B
3) cBoiicTBO samples yka3pIBaeT Ha KOJMIECTBO MIPUMEPOB B y37I€
4) mapametp gini, BO BCEX JIUCTHAX JOIDKCH UMETh OJJMHAKOBBIEC 3HAYCHUS

3ananue 11
OTMeThTE BEpHBIEC YTBEP)KICHUS O CIIydaiiHOM Jiece
1) 4em Oobliie IEPEBBEB B JIECY, TEM JIy4Ile Ka4eCTBO MPEACKa3aHus
2) BpeMs HACTPOMKH U pabOThI CIYYalHOTO Jieca YBEIHYMBACTCS POMOPLIUOHABHO KOJINYECTBY JICBEPEB B JIECY.
3) chy4aiHBIN JIeC IPUMEHUM IS peIIeHHs 3a7a9 PerpecCcun
4) cmy4aifHBIHA Jec IPUMEHHUM ISl peIIeHUs 3a/1a9 KiIaccu(huKaIim

3ananue 12
OTMeThTE BEPHBIE YTBEPIKICHUS
1) RandomizedSearchCV HaxomuT nydinyr0 KOMOMHAIMIO TAPAMETPOB VIS JCPCBa PCIICHUN
2) RandomizedSearchCV pa6oraer 6bicTpee, uem GridSearchCV
3) GridSearchCV HaxomuT iydinyr0 KOMOWHAIMIO MApaMeTPOB Ui IEpeBa, M3 TEX 3HAYCHUU MMapaMeTpOB, YTO OBLIH
nepeiaHbl
4) RandomizedSearchCV maer 6omee TouHoe npeackazanue, yem GridSearchCV

3ananue 13
Bribepure u3 cnincka 3agaun KiaccupuKaIyu:
1) pasznenuts 1o oTorpadun KUBOTHBIX HA KOILIEK U cobaK
2) mpexacka3aTh CTOMMOCTH KBapTHPHI 10 331aHHBIM ITapaMeTpaM
3) pazmenuTh rpulbl HA CHETOOHBIE U STOBUTHIC
4) crpynmmpoBaTh TEKCTHI IO UX AIMOIOHATFHON OKpacKe

3ananue 14
OTMeTbTE BEpHBIE YTBEP)KICHUS
1) B kadecTBe nepeMeHHBIX JUIs 00Y4EHHs JepeBa MOTYT OBITh MCIIOJIb30BaHbI KAK KOJMUECTBEHHBIC, TAK M KaTETOpHaIbHbIE
MIPU3HAKH
2) [lepeBbs pelieHHi MOTYT pelarh 3a/auy KiacCu(UKalry ¢ IPOU3BOJIBHBIM YUCIOM KIIACCOB
3) Uewm mensblie 3Hadenue min_samples leaf Tem Tounee OynyT npeacka3aHus Ha TPEHUPOBOYHOM BBIOOPKE
4) UYewm mensie 3HaueHne min_samples leaf Tem Tounee OymyT mpencka3zaHus Ha TECTOBOW BBEIOOpKE

Baganue 15
Ob6yuaromast BeIOOpka (X_text, y_test) 310 —
1) BriOopka, IO KOTOPOH HACTPAMBAIOTCS ONITHMAJIEHBIE ITapaMETPHI AepeBa
2) BriOopka, IO KOTOPOH OLIEHNBAETCS] KAYECTBO MOJyYSHHOTO JIepeBa pelieHuH
3) BrIOOpKa, 10 KOTOPOH OCYIIECTBISIETCS BRIOOP HAMITyUIIei MOJIETIH U3 MHOYKECTBA MOJIeIIer
4) MHOXECTBO IIeJICBBIX 3HAYCHUH JIs1 JTAHHOTO Habopa JaHHBIX




3ananue 16
[Ipu oOyueHnH HEKOTOPOIl MOETHN HAa TPEHUPOBOYHOM BEIOOPKE U OIIEHKE € KauecTBa Ha TECTOBOW BBIOOpKE, MOIydeHa OoJbIas
pa3HUIA MEXKAY 3HAaUEHHSAMH METPHK Ha TPEHHUPOBOYHOM M TeCTOBOH BbIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

1) Mopgens nmepeoOydeHa

2) PacnpeneneHne qaHHBIX B TECTOBOM BBHIOOPKE CHIIBHO OTIMYAETCS OT paclpeIeCHIUs B TPCHUPOBOYHON

3) Mopmens HenOOOY4EHA

4) Mopenb uacaTbHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pazmepom 20 na 20. Kakue 13 nmpeayioxkeHHbIX KOMOWHAIIM HEe BBI30OBYT OIIHOKY?
1) Data.iloc[[1,4,5],0:3]
2) Data.iloc[[0,15], [1,5,-1]]
3) Data.iloc[[1,4:15],0:3]
4) Data[1:5,[1,6]]

3ananue 18
Kakwe cTpoku mo3BOJISIOT 0TOOpATh S MepBhIX CTPOK AatadpaiiMa data (MHIEKCHI OCIE0BATEILHOCTE unces oT 0 ¢ marom 1)
1) data.iloc[:5]
2) data.head(5)
3) data.loc[:5]
4) data.loc[:4]
5) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBbITh UCIIONIb30BaHA CTyIeHYaTast (PYHKIMS aKTUBAIIUN?
1) OnpenenuTh K CheT0OHBIM WM HEChETOOHBIM OTHOCHTCS IpU0?
2) Ompenennuts K KaKOMY U3 TPEX KJIaccoB (setosa, vercicolor, verginica) oTHocHTCS upuc?
3) Pa3mennTh TEKCTHI HA HEWTpPANIbHBIE, HETATHBHBIC M MOJOXKUTEIBHBIC.
4) TlpenckazaTth pa3Mep 3apaO0THOH MIIATHI CIICIMANNCTA TI0 OTIPEACICHHBIM MTapaMeTpaMm.
5) PazgennTh n300pakeHNs HA COAEPIKAILIUE M HE COIEPIKalie OTKPHITHINA OrOHb.

3amanue 20
Kakoe 3HaueHne MOXKET MMETh B3BEIICHHAs! CyMMa BXOJOB HeipoHa (10 UCTIONb30BaHHs aKTUBAIIMOHHON (YHKIINH)

) [-11]

2) [0,1]
3) (-1,1)
4) (- oo,+ )

2.2. TunoBble 3aJaHUs /151 OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOIO pe3yabTaTa

[TpoBepsieMbIii 00pa3oBaTEIbHBIN pPE3yJIbTaT:

Kon n HanMeHOBaHHUe
WHJIMKATOpa JOCTHKEHHS OO0pazoBaresbHBII pe3ysbTaT
KOMITETEHIINU

OIIK-5.2: Mcnonb3yeT MEeTOabI OO0yyarommiics yMeeT:

HCKYCCTBEHHOT'O HHTEJUICKTA arperupoBarth JaHHbIE cpeacTBamMu Python; BHITONHATE GUIBTPALUIO JaHHBIX CPEICTBAMU
(MamMHHOTO 00y4YeHHs) U Python; HacTpanBaTe Bec HelpOHHA; BEIOUPATh TUII KIIACCU(PUKATOPA B 3aBUCHMOCTH OT
aHaM3a OOJNBIINX TAHHBIX IS MIOCTABJICHHOH 3ajaul; BU3yaln3upOBaTh JaHHBIE cpeacTBaMu Onbdianorek pandas, seaborn,
pelleHus IPUKIAAHbIX 33734 matplotlib; BBIIONHATE MHOTOKJIACCOBYIO Kilaccudukanuio Merogamu oubnuorexu sklearn;

CTPOUTB JIEPEBbsi PELICHUI U BBIIIOJHSITH 110 HUM NPE/ICKa3aHHue.

3ananue 21

Otkpoiite Jupter notebook, cozmaiite daitnm lab2 <pama dammmuse>.ipyng (mampumep, lab2 tiuzhna.ipynb), moaxmrouute
6ubnmorexkn numpy u pandas u mpouTHuTe AaHHBIE U3 (paiina StudentsPerformance.csv B natadpeiim sp.

[MomyunTe pacmpeneneHre YUCIOBBIX BEIMYHMH JaTtappeiiMa sp HCIob3ysl 6a30BbIe METObI BU3yallU3ald OMOIHOTeKH pandas.
WNmmnopTupyiite Oubimmorexy Seaborn. Hcmons3yss wuHTEpdeiic Ui TMOATOHKM PETPECCHOHHBIX MOJENeH K YCIOBHBIM
MIOJIMHOKECTBAM Ha0Opa IaHHBIX BBIBEJUTE rpaduK yCIeBAEMOCTH 10 MaTEMaTHKE M YTCHHUIO C Pa3/ieJICHUEM TI0 TI0JTy.

3ananue 22

3arpy3ute MoAy OHOIHOTEK numpay 1 matplotlib, a Taxke Mmoaynu 6ubmroTeku Scikit-learn, HeoOXxoaUMBIE Tt pabOTHI C APSBOM
pemenmii. 13 sklearn.datasets parpy3ute TecToBbIi Habop iris. 3yunTe cTpyKTypy moilydeHHOro Habopa nanHbeIX. B Habope 150
9K3eMIUIIpoB ("'CTPOK" B NMPHUBBHIYHOW HAM TEPMUHOJOTHH). KakqoMy 3K3eMIUISPY COOTBETCTBYET YETHIPE UHCIOBBIX aTpHOyTa
(JUTMHa YamencTHKA B CM; INUPHHA YalleINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPHHA JIETIeCTKa B ¢M) 1 Ki1ace ('setosa’, 'versicolor',
'virginica'). T.e. maHHBII HAaOOp IMO3BOJIET PEIINTH 33/auy KiacCH(UKAIMM, OTHECEHHWs pacTeHHs "MpHUC" HCXOId W3 IIUPHHEI
JIETIECTKOB, JUIMHBI YalIEJINCTHKA U T.JI. K OIHOMY M3 Tpex KiaccoB. Co3naiite gemoHcTpariBHbIA Decision Tree knaccudukatop,




UCIIONB3Ysl OAHOMMEHHBIN Kiacc n3 Ombimoreku sklearn m coxpanure ero B mepemenHyro dt. Jlns pasjgeneHnsi MHOXKECTBA Ha
TECTOBOE W TPEHUPOBOYHOE HCIOJIB3yiTe Merox train test split. OToOpa3ure mOMydeHHOE IEpeBO pelleHHH rpadUuecKH,
HCHONB3yiTe MeTo plot_tree

3amanne 23

3arpy3uTe maHHBIE W3 BCTpoeHHOTO Habopa load digits. JlaHHBIe ipeacTaBiIsroT coboit Habop u3 1797 pyKONHMCHBIX N300paKeHUH
mdp pazmepamu 8 Ha 8. Kaxknas kapTHHKa MpecTaBlIeHa MacCHBOM M3 64 3HaUeHHMH [BETa JUIA KOKIOH sSUEHKH N300paskeHusI.
OOyunTe AepeBo pelIeHU U MOy4nTe MpecKa3aHie Ha TECTOBOM BhIOOpKe. Busyanusupyiite npeackazaHue, yKakuTe TOUHOCTh
IS IOy 9EHHOTO JiepeBa.

3ananue 24.

3arpy3uTe BCTpOCHHBIH Habop boston.

Habop marnbIX boston mpezncrasisieT co0oit coBaps ¢ krrouamu data, target, feature names u DESCR. Kiroay data cootBetrcTBYeT
MacCHB 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 kaxoii ctpouke 13 uncnoBsix 3HaueHui. Baiia 3a1aua HaliTH onrcaHue Kaxoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wiu
0.00632) 310 YypOBEHb MPECTYITHOCTH HA JYIIY HacEIEHHUSI.

IlocTpoiiTe AepeBO pelicHHH, IPEACKa3bIBAIOIIEEe CTOMMOCTD JKHIIbS 110 UMCIOIIUMCS TaHHBIM. OOpaTHTEe BHUMAaHUE, CTOMMOCTD
JKIJTBS - BETIMYMHA HETIpephIBHAS, U fepeBo kKiaccudukarmu DecisionTreeClassifier Ham He mogonaér. s mpenckazanus 3SHaYCHUS
eNeBoi GyHKIMK HYKHO perpeccronHoe aepeBo DecisionTreeRegressor.

[TepeGepuTe Bce nepeBbs HA TaHHBIX boston MO CIEIYIONNM MapaMeTpam:

MaKCHMaJIbHas TJTyOuHa - oT 2 10 15 ypoBHeit

MHUHHAMAJIbHOE YHCIIO IPOO [UIst pa3zaeneHus - ot 2 jo 10

MHUHHMaJIbHOE YMCIIo Ipo0 B jucte - ot 1 10 10

OTto0pa3ute Jydlire napamMeTpsl U Jydiiee AepeBo.

3aganue 25.

3arpy3uTe BCTpOeHHEIH Habop boston.

Wzyuante ocrampHble aTpuOyTH Kiaccudukaropa. Co3maiite mogens RandomForestClassifier ¢ 15 mepeBbsMu U MakCHMalbHON
riryOuHON paBHOM 5 ypoBHSIM aist naHHbIX digits load().

OOyunTe MONTy4eHHYI0 Moielb. BeimonmuuTe npeackaszanue. [locunTaiite TOUHOCTS (score) Juis Jieca.

VYKaXUTEe TpU CaMbIX BaKHBIX MapaMeTpa Jjsl JIEPeBbEB PEIICHWI B CO3JaHHOM JieCy, HMCHONB3Ys, HalpUMep, aTphOyT
feature importances_.

OIIK-5.2: Hcnons3yer wmetomsl | OOydaromuiics BJaaeeT:

HCKYCCTBEHHOTO UHTENNEeKTa | HaBblkaMu MOCTPOCHUS AepeBa PEILCHUH.

(MammHHOTO o0ydeHust) 1 | HaBblkamu peanusanuu anroputMa ciydainoro jeca (Random forest)
aHanu3a OONBIIUX JaHHBIX A4 | HaBbIKaMU HAaITMCAHWS HEWPOHHBIX CETEH.

pelIeHus MPUKIAIHBIX 33124 Hasblkamy 00yueHHs] MOJICIIH.

3aganue 26

3arpy3uTte naHHBIE W3 BCTpoeHHoro Habopa load digits. Cozmaiite KimaccHpHUKATOp, CO CISAYIOIMIUMH IapaMeTpaMH JepeBa:
MaKCcHUMallbHasl TITyOnHa - 5 ypOBHEH, MUHIMAIBHOE YHCI0 OOBEKTOB B JIHCTE - 4.

PaznennTe monydeHHbIC JaHHBIE HA TPECHUPOBOUYHBIN M TECTOBBIH HAOOPHI MaHHBIX, 75% m 25% coorBeTrcTBeHHO. IIpenckaxkure
KJIacChl, K KOTOPBIM NTPHHAUIEKAT JaHHBIE U3 TECTOBOW BHIOOPKH, COXPaHUTE PE3yJIbTaT MpeACKa3aHui B epeMeHHyto predicted.

3ananue 27

3arpy3uTe BCTpPOSHHBIH Habop boston.

Habop mannbix boston mpeacrasisieT co0oi cioBaph ¢ Kirouamu data, target, feature names u DESCR. Kirouy data cooTBeTcTBYeET
MAacCHUB CITHCKOB:

Hcnonp3ys anroput™ ciaydaiusii nec (random forest) Coznaiite momens RandomForestClassifier ¢ 20 gepeBbsiMu 1 MaKCUMaITBHON
rryOMHON paBHOM 5 ypoBHAM s AaHHBIX. OOydnTe MOITYYCHHYIO MoJenb. BreimonHnTe mpenckasanne. [locunraiite TOYHOCTD
(score) mns nmeca

3ananue 28

Wmnoprupyiire Hadop nanueix Fashion MNIST (nanueie 6ubnuorekn keras), comepxammii 70 000 m300paskeHUil 2JIEMEHTOB
OBl B TPAJAIMSIX CEPOTO, B pazpenieHny 28x28 nmukcenei.u mpouTUuTe TaHHbIe/

PaznenuTe HabOp Ha TPEHUPOBOYHBIN U TECTOBBI B mpomoprm 85/15.

Busyanusupyiite nepBbie 1ecsITh 0OBEKTOB U3 TPCHHPOBOYHOTO HAOOpa.

[MocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOHOTO, CKPHITOTO M BBIXOIHOTO..

3ananue 29

Ckauaiite nanusbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [y ckaunBaHusT HCOOXOUMO TIPONTH TIPOIICTYPY
perucrpamuu. Paciakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre CO CBOUM IPOEKTOM.

B karasore train co3aaiite qse nanku cat u dog. PasHecuTe H300pakeHUs U3 KaTajora train mo BHOBb CO3/[aHHBIM MarkaM. Bel MojkeT
caenathb 370 BpyuHyto (0 6aymtoB) nnm mporpammHo (1 6amr) ucmons3ys MeToas! a3b1ka Python. Bam monago6urcst OubimoTexa os u
METO/JIbI CTPOK.




CreHepupyiiTe nataceTa U3 U300paKeHUN UCTONB3Ys MeTo] Oudmunoteku keras ImageDataGenerator.

C nomomnisio merona flow from directory co3maiite reHepaTop JaHHBIX HAa OCHOBE H300paKCHUI U3 KaTajiora.

Hccnenyiite mosyyeHHbIH reHepaTop. BeiBequTe Ha 9KpaH, nuzyuure Gopmy.

[IpoBeante obpaTHyIO oneparuio. Busyanmnsnpyiite nepBbie MITh 00BEKTOB U3 OITYYeHHOr0 Habopa TaHHBIX.

Pacmenmure nMerommecs: JaHHBIe HA TpHU Habopa (train,test,validation), Mo Mcmonk3yiiTe TaHHBIE M3 apXWBa test, IOATOTOBHUB MX
COOTBETCTBYIOIIUM 00pa3oM.

CaMoCTOATENBEHO CO3/IaliTe U 00YUIHTE HEUPOHHYIO CETh IS pa3IHUCHHS KOIIIEK U co0ak (110 mpuMepy JT1abopaTopHO S5, 4acTh 2).
JlobeliTech TOYHOCTH MOJICITH Ha BaJHIAIIMOHHON BEIOOpKE He Huke 80%

3ananue 30

PeanusyiitTe kiacc Neuron OCYIIECTBISIFOIMK BbIMOMHEHUE (QyHKIMU =x1¥*wl+x2*¥w2 +... +xnwntb (1), rae x — 3Ha4yeHus,
MTOJTaHHBIE Ha BXOJ, W - Beca BXOJIOB, a b - cMemieHue. B xauecTBe (yHKINN aKTUBAIIMK UCHOIB3YHTE CUTMOUAY. Y O€AUTECh, YTO
CO3/IaHHBIN BaMU HEHpOH paboTtaeT. {7 5TOro caMOCTOSITENBHO 3aJaifTe Beca M CMEISHHSI M 3HAYCHHS BXO/IOB U IIPOBEPHTE OTBET.
Cobepurte U3 HEHPOHOB MPOCTEHITYIO UCKYCCTBEHHYIO CETh, COCTOSIIIYIO M3 TPEX CIOEB: BXOJHOTO, CKPBITOTO M BEIXOTHOTO.
CKpBITBIN CTIOH — 3TO JH000H CII0I MEKIY BXOTHBIM (TIEPBBIM) CJIOEM CETH M BBIXOIHBIM (TIoCIIeAHUM). CKPBITHIX CIIOEB MOXKET OBITH
HECKOJIbKO!

2.3. IlepeyeHb BONPOCOB Jisl NOATOTOBKH 00y4alOIHUXC K MPOMEKYTOUYHOM aTTecTANMHI

UckyccrBennslil nuTemekt. OcHoBHbIe noHATHS V.
MammHHOe 00y4eHue.
I'my6okoe oOy4eHue.
OOyueHue ¢ yuuTesaeM U 0e3 yUuTersl.
OcHOBHBIC TIOHATHS aHAIKM3a IaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JAHHBIX.
MeTtononornyeckre IPUHINITEL AaHATTU3BI JaHHBIX.
e, sTansl, METOIB M TEXHUKY aHAJII3a JaHHBIX.
OuIbTpaIys TPYIITAPOBKA U arperaris TaHHbIX.
Busyanuzanus 1aHHBIX.

. Bmsyanuzanus nanaeix B Phyton.

. Buzyanmzanus B Pandas.

bubmmorexu Seaborn u Matplotlib

. Pemaromue nepeBpsi: OCHOBHBIE TOHSATHSL.

3amada KracCupUKaIHH.

. HepeBss pemenuii. OCHOBHBIC TapaMeTpPHI IepeBa.

. JepeBo pemeHnit B 3a1a4H PETPECCHH.

. Meron Gumkaiimmx coceneit.

. Konuenuus cinyvaitHoro seca.

CrnyyaiiHast BBIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.

. YcpeaHeHne IporHo30B.

[Tpo6nema nepeoOyueHUs.

Tume! ommboK: true negative, false positive.

. Merpuku xauectBa Mmozenu: Precision, Recall, F1 score.

TectupoBanne ROC AUC.

. Heilponnsle cetu.

. HMckyccTBeHHBIE HEHPOHBL.

OYHKIIUN aKTUBAIMH HEHPOHA.

[TepuenTpos.

OO0yueHue HelipoHa.

. I'panueHTHBIN cycK.

. Jpobnenne mara npu rpaJieHTHOM CITyCKE.

CroxacTu4yeckuil rpalueHTHBIA CITyCK.

. Meton Hauckope#uiero crycka.

. Heiiponnas cets.

OpHocnolHas MOAETb.

CBepTouHbIe HEHPOHHBIE CETH.

CBEPTOYHBIN CIIOH, CIIOW TTOABBIOOPKH, TOTHOCBSI3HBIN CIIOH.

. Henesas pyHKIHSA.

3amaun pacriozHaBaHUS 00pa30B.

. Kimaccudukanus o0bexToB.

. Iomnck n3o06paxenus mo odpasiy.
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3. Meroau4eckue MaTepHabl, ONpee/IsIoNue NPoueypy H KpUTePHH OLeHUBAHHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHLMIi IPH NPOBeeHNH MPOMEKYTOYHOM aTTecTAlNU

Kputepun ¢popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUM

- OIICHKa «OTJMYHO» BBICTAaBIIIECTCA OOydarolEeMyCs, €CJIM KOJMYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot ob1ero o6bEMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «XOPOII0» BBICTABIISIETCS 00yUaIOLEMYCsl, €CJIM KOJTMUECTBO MTPaBUIIbHBIX OTBETOB Ha BOIIPOCHI
— 89 —76% ot o0rmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKAa «Y/AOBJIETBOPHMTEJBHO» BBICTABIIAETCS OOydYarolleMycsi, €CIM KOJMYECTBO IPaBUIIbHBIX
OTBETOB Ha TeCTOBbIe BONPOChl —75—-60 % oT o61ero o6bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKa «HEeY/AOBJIETBOPUTEJbHO» BBICTABISCTCS OOYyYarolIeMycCs, €ClIM KOJIHYECTBO IPaBUIIbHBIX
oTBeTOB — MeHee 60% ot o011ero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun (popMupoBaHus o11eHOK N0 Pe3y/1bTATAM BbINOJTHEHUS 3a1aHU I

«OTJIMYHO» — CTaBUTCS 32 pabOTY, BHIITOJHEHHYIO MTOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopowmo» — cTaBUTCA 3a pabOTy, BBHIOJHEHHYIO MOJTHOCTHIO, HO IIPU HAJIMYUU B HEW He Oosee 0lHOM
Herpy0Ooi omMOKY U OTHOTO HejloueTa, He 0oJiee TpexX HeJJ0YETOB.

«Y10BJIETBOPUTEIBLHO» — CTABHUTCS 32 pabOTy, €ciii 00ydJaIONIMIACs IPaBUIHHO BBHITOIHIII HE MeHee 2/3
Bceil paboThI MM JTOMYCTUI He Oosiee oHON IpyOoii OomMOKM U JIByX HEI0YeTOB, He Oojiee 0HOM rpy0oil u
OJIHOM HerpyOoi olnOKu, He OoJiee TpeX HErpyObIX OMKUOOK, OAHON HErpyOoil OIMOKH U ABYX HEJIOUETOB.

«Heyn0BJ1eTBOPUTEJIBHO» — CTAaBUTCS 32 pabOTy, €CIIM YUCIIO OMIMOOK M HEI0OUETOB MPEBBICUIIO HOPMY
JUISL OLICHKH «YAOBJIETBOPUTEIILHO» WM NMPABUIILHO BHIMOJIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- 2pybOvle owubKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPASU], HOPM, HE3HAHUe NPUEeMO8 peuleHust 3a0ady;
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HeMOUHOCMU POPMYIUPOBOK, ONpedeNeHUll; HePAYUOHAILHBIL 8bIO0P X00A PeuleHUsl.

- He0ouembl: HepayUOHANbHbLE NPUEMbL 8bINOHEHUs 3A0aHUS, OMOeNbHble NOZPEUWHOCU 8 POPMYTUPOSKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUS.

Kpurepun (popMupoBaHusi OLIEHOK 10 324€eTy

«3a4TeH0» — CTYACHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3/I€JIOB MPOrpaMMbl H3Y4aeMOIo Kypca: ero
0a30BbIX MOHATHH W (QYHIAMEHTAJIBHBIX MPOOJieM; MPUOOpen HEeoOXOAMMbIE YMEHHUS M HaBBIKH, OCBOWII
BOIPOCHI IPAKTUUECKOIO IPUMEHEHHUS MMOJIyYEHHbBIX 3HAHUN, HE TONYCTUI (PaKTUYECKUX OIINOOK MpHU OTBETE,
JOCTAaTOYHO IIOCJIEOBATEIbHO U JIOTMYHO M3JaraeT TEOPETUYECKUM MaTepuall, JOIyCKas JIMILb
HE3HAYNUTEIIbHBIE HAPYLIECHUS IIOCIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPBIE HETOYHOCTH.

«He3a4uTeH0» — BBICTABISAETCS B TOM Cllyyae, KOTJa CTYACHT JeMOHCTPUPYET (parMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOro Kypca: ero 6a3oBbIX MOHATUHN U yHIaMEHTAJIbHBIX podaeM. Y
9K3aMEHYEMOTro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJIUTUYECKOMY MBIIUICHHUIO, HUMEIOTCS
3aTpy/IHEHUS B U3JIO)KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JAOIYIIEHbI rpyObie
OIMOKM M HE3HaHWE TEPMMHOJIOTHH, OTKa3 OTBEYATh HA JIOMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HEOO0XO0UMO IS MTOJIy4YEHHUS MOJIOKUTEIbHON OLIEHKH.
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