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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

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

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

Iuxn (paszgen) OIL: | 51.B.07.01

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

[IK-3 CnocobeH pa3pabateiBaTh Tpadudaeckuii 1u3aiH nHTEpdeiica, IPOSKTHPOBATH MOIB30BATEIECKIE HHTEP(ENHCH IT0 TOTOBOMY
00pasily UIu KOHLIETIH nHTepdeiica

[1K-3.3 Mcnonp3yeT METOIB HCKYCCTBEHHOTO MHTEIUICKTA (MAIIMHHOTO O0YYIeHNsT) M aHaMn3a OONBIINX JAHHBIX JUIS PEIICHUSL
NPHKJIAHBIX 3a/1a4

40.011. Mpodeccuonanbusbiii cranaapt "CIENUAJNUCT IO HAYYHO-UCCJIEAOBATEJIBCKHUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3PABOTKAM", yrBep:k1éHHbI NpuKkazoM MUHHCTEPCTBA TPYAAQ H COLUATBHOM 3a1UTHI
Poccuiicko ®@enepannu ot 4 mapra 2014 r. N 1211 (3apernctpupoBan MunucrepcTBoM octuiiuu Poceniickoii ®enepauun
21 mapra 2014 r., perucrpannonnsliii N 31692)

[IK-3. A. IIpoBeieHre HAYIHO-UCCIEOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK IO OTAETIBHBIM pa3/ieiaM TeMBI
A/01.5 OcymecTBienue npoBeneHus padoT Mo 00paboTke 1 aHAIN3Y HAyYHO-TEXHUYECKOW HH(OpMAIUU 1 PE3YIIbTATOB
HCCJICIOBaHUH

B pe3yabTaTe 0cBOCHHMS TUCHUILIUHBI (MOAYJISA) 00Y4AIOLIHIICH T0KEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE METO/IbI MAIIMHHOTO O0YYEHHS; KJIacCH(UKAIHIO 3a]]a4 MAIIMHHOTO 00YYEHHS; METPUKH KauecTBa MOZICIIH;
¢yHKIMN 1 MeTons! Onbmotekn Pandas: query, tail, sample, head; MeTons! GprbTpanyy 1 arperavy TaHHBIX; TPU3HAKA

epeo0yIeHHOCTH MOIeNH; MeTosl Ondmuotek sklearn, seaborn, matplotlib u numpy.

3.2 | YmerTs:

3.2.1 | arperupoBaTh gaHHBIC cpencTBaMu Python; BEIMOMHATE GHIBTPAINIO JaHHBIX cpencTtBaMu Python; HacTpamBaTh Bec
HEeWpOHHA; BEIOMPATH THII KJIACCH(HIKATOPA B 3aBICUMOCTH OT ITOCTABJICHHOH 3aa4ul; BU3YaJIH3UPOBATh JaHHbIC

cpeacrtBamu 6ubanorex pandas, seaborn, matplotlib;

3.2.2 | BBIMONHATH MHOT'OKJIACCOBYIO KiTacCHpUKanuio Merogamu oudnuorexu sklearn;

3.2.3 | cTpOUTh JIEPEBbsI PEIICHUI 1 BBITIOIHSTH 110 HUM TIpeJICKa3aHue.

3.3 | Bragers:

3.3.1 | nocTpoeHus AepeBa peleHuil;

3.3.2 | peanm3arum anroputMa cirydaitaoro jieca (Random forest);

3.3.3 | HanucaHusl HEHPOHHBIX CETei;

3.3.4 | oOyueHHs MOIETIH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaunmenoBaHue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp | YUacoB | IIpumeuaHue
3aHATUS / Kvpe
Pa3nen 1. BBeieHue HCKYCCTBEHHBIH MHTELIEKT
1.1 HUckycctBennbiit nuTemiekT. OcHoBHbIe noHatust M. MamnHHoe o0yueHue. 4 2
I'nybokoe o0ydenue. OOydeHue ¢ yauteneM u 06e3 yaurens. /Jlex/
1.2 JlanHbIe, MONIENb, 00paboTKa TaHHBIX. METOMONOrnIeCKHEe PUHITAITBI AHATH3BI 4 2
nMaHHbIX. Lenn, sTamnel, METONBI U TEXHUKH.
OunbTpanys TpynnupoBKa U arperanus AaHHbix. /JIex/
1.3 Buzyanu3zanus nanHeiX. Busyanuzanus naHabeix B Phyton. Busyanu3zanus B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYPHI TaHHBIX. brubnmoreka Pandas: cTpyKTypbl JaHHBIX: 4 2 IIpakTuyeckas
Series u DataFrame. PaGora c csv. MOJrOTOBKA
Mp/
1.5 Ounbrpanus naHHbX. bubnuoreka Pandas. BeiBox cTpok 1 KOIOHOK. MeToibI 4 2 [IpakTrueckas
query, tail, sample, head. O6beaunaeHE MeTONOB. /T1p/ MOJITOTOBKA
1.6 Ounprpanus naHHEIX. brubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeToast 4 2 IIpakTuyeckas
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/ MOJrOTOBKA
1.7 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 4 2 [IpakTnueckas
groupby u aggregate. O0bpeauHeHne Metonos. /IIp/ MOATOTOBKA
1.8 Arperarus naHabix B Pandas: count, sum, max, min, mean, median. MeTomsl 4 2 [IpakTrueckas
groupby u aggregate. O0bennHeHne MmetonoB. /J1ab/ MOJITOTOBKA




1.9

Busyanuzanus naassix B Phyton. Metons! Busyanu3amuu B Pandas. bubmmorexun

Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCEHBAHUSI.
AHaNM3 U HHTEPIIPETALNs Pe3yIbTaToB Busyanu3anuy. /J1ad/

[IpakTnueckas
MOATOTOBKA

Paznen 2. Metoabl MAalIMHHOIO 00y4eHUsI

2.1

Pemaromue nepeBbsi: ocHOBHbIE MoHATHA. Kiaccudukanus. JlepeBbs pereHuid.

OcHOBHBIE TTapaMeTphl epeBa. JlepeBo pelleHnii B 3a1a4n perpeccui. MeTox
ommxkanmmx coceneit. /JIex/

2.2

Konmernmus cimyqaitaoro neca. CirydaifHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IioB.
Yepenuenue nporao3os. [Ipobiema nepeodydenus. MeTpuKku KauecTBa MOAENH.

TectupoBanue ROC AUC. /JIek/

23

Hetiponnsie cetu. MckycctBeHHbIe Heliponsl. [Teprientpon. O0y4enue
HelipoHa. /JIex/

2.4

I'panuentHsrii crryck. J[pobieHune mara npu rpaIueHTHOM CITyCKe.
Croxactaueckuil rpaJUeHTHBIN cITyck. MeTox Hauckopeiiero ciycka. /JIex/

2.5

Heiiponnas cetb. OnHocnoiiHas Moznenb. CBepTOUHbBIE HEHPOHHBIE CETH.
CBEPTOYHBIH CIIOMH, CIION MOIBLIOOPKH, TIOTHOCBA3HBIN cioi. [{eneBas
¢yaxmus. /JIex/

2.6

Pemaromue nepeBbsi: 00yueHne Mmojaenn. budmmoreku sklearn, pandas, numpy.
Br16op mapametpoB mopenu. Kpocc-Banunanus. [Ipensapurenshas oopadorka
JaHHBIX. TPeHUPOBOYHBIN HAOOp AaHHBIX. TeCcTOBBINA HAOOP JAHHBIX.

Mp/

[IpakTnueckas
MOJTrOTOBKA

2.7

bubmmoreku sklearn, pandas, numpy. Beibop mapamerpoB monenu. Kpocc-
Banupaanys. [IpeasaputensHas 00paboTka JaHHBIX. TpPeHUPOBOUHBIH HAOOp
JaHHBIX. TecTOBbIH HAOOP TaHHBIX.

/J1ab/

[IpakTnueckas
TOArOTOBKA

2.8

Konmernmus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IioB.

Yepeanenue mporHo3oB. [Ipobnema nepeodyueHus. Turel ommoboK: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

[IpakTnueckas
TIOArOTOBKA

2.9

PacriozHaBaHme pyKOMHMCHBIX IIH(P. ANTOPUTMBI CIy4aiiHOro Jieca.
OnruMansHBIC TapaMeTpHl AepeBa U aeca. /J1a6/

[IpakTnueckas
TOArOTOBKA

2.10

HckyccTBeHHBINH HelipoH. Bxox, (GyHKIMS akTUBaIuy (CUTMONA,
runepooarueckui Tanrenc, SoftMax). ITondop Becos. /TIp/

IIpakTuueckas
MOATOTOBKA

2.11

Onpeneneﬂne TOHAJIBHOCTH TE€KCTA C IIOMOIIBIO HCﬁpOHHLIX cereii. bubnroreku

tensorflow, Keras, Habop nanaeix IMDb. /J1a6/

[IpakTnueckas
TOATOTOBKA

2.12

bubmmoreka Keras. [ToTHOCBS3HBIN U CTIIAXKUBAIOMINHN CIIOH, ciioi Dropout.
Pemenue npobnem nepeodyuenus. /I1p/

[IpakTnueckas
TOArOTOBKA

2.13

Knaccudukarus nzobpaxxeHuid 1o HECKOIBKUM KiaccaM (Oonee aByx). HabGop
naHHbIX Fashion Mnist. /J1a6/

[IpakTnueckas
MOArOTOBKA

2.14

BHelIHne HCTOYHNKY JaHHBIX Ui aHanu3a. Kuggle. IloaroroBka faHHEIX.
Pabota ¢ n306paxkeHusiMu pa3Horo ¢opmara. /IIp/

[IpakTrueckas
MOJITOTOBKA

2.15

PacnioznaBanme 00pasoB. Kimaccudukarus n300paxeHuii KOImeK 1 codax.
bubnuoreka keras , ImageDataGenerator. JlocTixeHne 3a1aHHOI TOYHOCTH
MOJIC]TM Ha BaJIMIAMOHHOM BbIOOpKE. /J1ab/

IIpakTuueckas
MOATOTOBKA

Paznen 3. CamocrosiTeibHast padora

3.1

Hanmcanue coOCTBEHHBIX KIIaCCOB /IS OMMCAHUS HEMPOHHOH ceTr. HelpoH.
Croit. Cetp. O0yuenue Moaenu. Beimonunenue npeackasanus. /Cp/

32

IMpenckazanne nona Mo PocTy U BECY C HOMOIIBIO HEHPOHHOI CETH.
Brmmonaenne npenckazanms. MUHAMI3aIUs 3HA9CHHS QYHKIINH TOTEPb.
OOydeHne: cTOXaCTUUECKHI IPaANeHTHBIH crycK. /Cp/

33

3agaun pacno3HaBaHus o0pa3oB. Knaccudukarms odsexros. [Tonck
n300pakeHus mno oopasiy. /Cp/

34

Caéprounble HeiipoHHble ceTH. CII0H CBEPTKH, MYJIMHTOBBIH ciioi. /Cp/

3.5

ANTOpUTM 00PAaTHOTO PACIIPOCTPAaHEHUS OMMOKH. DYHKIINY aKTHBAIIHN.
Onenka pa6otsl cetu. /Cp/

3.6

Kommeroteproe 3penue. bubnuoreka OpenCV. CermMeHTanus n300pa>keHUH.
JetexTnpoBanue 00bEKTOB.
/Cp/

3.7

Kommeroteproe 3penue. bubmioreka OpenCV. OTciexxuBaHne TBUKYITHXCS
00BEKTOB BO BpeMeHH. Pacio3HaBaHue v,

/Cp/




3.8 O06paboTka ecTeCTBEHHOr'O A3bIKa B 3aJa4ax HHPOPMALHOHHOTO moucka /Cp/ 4 4 IIpoiitu myHKT

4 xypca
3.9 O0paboTKa ecTeCTBEHHOTO s3bIka. OCHOBHBIC TOHATHS. TOKeHE3aIusl. 4 4 0
Jlemmatm3anus. /Cp/
3.10 O6paboTka ecTecTBEHHOrO sA3bIKa. [lapcHHr 3aBucuMocTeil. PaciosnaBanne 4 4
MMEHOBAaHHBIX cyuiHocteit /Cp/
3.11 IoaroroBka k nekuusm /Cp/ 4 8
3.12 ITonroroBka k tabopaTopHbIM 3aHsTHM /Cp/ 4 16

Paznen 4. KoHTaKTHBIE Yachl HA aTTrecTaluIo

4.1 Ox3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepUalbl AT IPOBEICHUS MPOMEXKYTOUHOI aTTecTalMu 0OydaroIUXCsl MPUBEACHB! B MPUIOKEHHH K
paboueii mporpamMMe JUCIUIIIHHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS 0 AUCHUILIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHH MX OLCHUBAHMS,
pacmpeneneHue 0aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBAalOTCS MPENoAaBaTeNIeM JUCIHUIUIMHEI C YUEeTOM €€ CIIeIU(MUKH U
JOBOZATCS 10 CBEACHHsI 00yJalOMIUXCsl Ha IEPBOM YyU4EOHOM 3aHSATHH.

Texymmii KOHTPOJIIb YCIIEBAEMOCTH OCYIIECTBISETCS IIperoaBaTesieM IUCIUIUIMHEI (MOIYIs) B paMKaxX KOHTAKTHOH
PabOThI M CAMOCTOSTEIEHOH paboTh! 0Oydatomuxcs. 1 GUKCHPOBaHHS PE3yIbTaTOB TEKYIIET0 KOHTPOIIS MOXKET HCIOJIb30BaThCS
BHOC.

6. YAEBHO-METOJINUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHasl TUTEpPaTYypa

ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, IO
JI1.1 | Huxonbckuii C. H. ABTOMaTH3aIys HHGHOPMAITMOHHOTO OBEACHUS U Mocksa: {//e.lanbook.com/book/16
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe mocodne MUPOA,
2020

6.1.2. JlonotHUTEIBLHAS JINTEPATypa

ABTOpBI, COCTaBUTEIH 3ariaBue W3znarensc D11 anmpec
TBO, T'OJT

JI2.1 |Xene3noB M. M. Metomb! 1 TEXHOJIOTUH 00PaOOTKH OOIBIINX JaHHBIX: Mocksa:  pok.com/book/145102%c4
y4eOHO-METOANYECKOE T0CO0He MocKOBCK
ui
rocynapcT
BEHHBIN
CTPOUTENH
HBIH
YHUBEPCH
TeT, 2020

6.2 UHdopMannoHHbIe TEXHOJOTHH, HCIOJIb3yeMble TPH OCYIIEeCTBJIeHUH 00Pa30BaTeIbHOTO MPoIecca Mo TUCHHILINHE
(Moay.110)

6.2.1 IlepeyeHb JNIEH3HOHHOIO H CBOGOHO PACTIPOCTPAHIEMOr0 MPOrPaMMHOI0 ofecreyeHust

6.2.1.1 | Python

6.2.2 Ilepeyenn npodeccCHOHAIBHBIX 023 JAHHBIX U UHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarnmonHas cripaBouHas cucteMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UndopmarnmonHas cripaBouHas cucrema "T'apant” http://www.garant.ru

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

6.2.2.4 | baza naHHbIX «2Kene3HoqopokHBIE TepeBO3Ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJISA)




7.1

VaeOHBIC ayANTOPHH JUIS IPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIINAIN3NPOBAHHON MeOCITBIO
U TEXHUYECKUMU CPE/ICTBAMH O0Y4EHHMs: MyJIbTHMEIMHHOE 000py/10BaHKE JUIsl ITPEIOoCTaBIeH s y4eOHOi HHpopMan
0OJIBIIOI ayIUTOPHHU W/MIIH 3BYKOYCHIIMBAIOIIEe 000pyIOBaHNE (CTAllMOHAPHOE WM IIEPEHOCHOE).

7.2

VYueOHbIe ayUTOPUH JUIsl TPOBEJICHUS 3aHATUI CEMHHAPCKOTO TUIIA, IPYIIIOBBIX ¥ HHAWBHUYAJIbHBIX KOHCYJIBTAINH,
TEKYIIETO KOHTPOJISL M TPOMEKYTOUHOH aTTeCTAIlNH, YKOMIUIEKTOBaHHEIE CIICIIHaTN3NPOBAHHON MeOENbIO 1
TEXHHYECKUMH CPEICTBAMH OOyJIEHHS: MyIbTUMEIUIHOE 000PYIOBaHNE 1/MIIH 3ByKOYCIIIHBAIOIIee 000pyI0BaHHE
(cTaroHapHOE WM TIEPEHOCHOE).

7.3

[TomerieHust 111 CAaMOCTOSATENBHOI pabOoTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOHM ¢ BO3MOXXHOCTBIO TIOAKIIOYEHUS K
cetr "MHTepHeT" M 0OecrieueHHeM J0CTYIA B dJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEely YHHBEPCUTETA.

7.4

[omerienust 1y XpaHeHUs 1 TPOQHUIAKTUIECKOT0 OOCTY>KUBaHUS y1eOHOro 000pyAOBaHuUSI.

7.5

JlabopaTopun, ocHaIIEHHBIE CIEHATbHBIM Ja00pPaTOPHEIM 000PYOBAHHEM: KOMITBIOTEPHOI TEXHUKON C YyCTAaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3SMOXKHOCTBIO MOAKIIOYCHUS K ceTH "MHTepHeT" U obecrieueHneM JOCTYIa B QICKTPOHHYIO
NH(OPMAIOHHO-00pa30BaTENbHYIO CPENy YHHBEPCHTETA




[Tpunoxenue
K paboueil mporpaMMe AUCIUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCHUIIJIMHE (MOYJIIO)

Cucremsl HCKYCCTBCHHOI'O HHTC/IVICKTA

(Haumero8aHUe OUCYUNTUHBL(MOOYIIS)

HaHpaBJ’ICHI/IG IIOATOTOBKH / CIICINaJIbHOCTD

09.03.01 MuadopmaTrka U BEIYUCIUTEILHAS TEXHUKA

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anuys

IIpoextupoBanue ACONY Ha TpaHCcopTe

(HaumeHosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

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

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



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
o6yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3,IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

Dopmbl RPOMEIHCYMOUHOU ammecmayuu.

Ounas popma obyuenus:
akzameH, 4 cemecmp

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B MPoLECCE OCBOEHUS TUCIHMILIUHBI

Ko 1 HauMeHOBaHUE KOMIIETEHIINU Ko MHAMKaTOpa JOCTIKEHUS! KOMIIETCHIIUH
IIK-3: Crocoben pazpabaTsIBaTh rpadudecKkuil u3aitH naTepdeiica, [TK-3.3: Ucnonp3yeT MeTOasI HCKYCCTBEHHOTO
NPOSKTUPOBATH I0JIb30BATENbCKUE HHTEP(EICHI M0 TOTOBOMY 00pasiy MHTEJUIeKTa (MAIIHHHOTO O0YYeHUs) M aHAIH3a
WM KOHIlenuuu uHTepdeiica OONBIIMX JAHHBIX JUIS PELICHHS IPHUKIIAIHBIX 3aa4

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMBbIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Koz n HanMeHOBaHHe HHANKATOPA OueHo4HbBIE
Pe3ynbTaThl 00y<IEHHS [0 JUCIUILTHHE
JTOCTH)KCHHSL KOMIICTECHIINN MaTepUabl
MK-3.3: Hcnonb3yer Mmeronsl | OOydaromuiics 3HaeT: Bompocst (Nel -

HCKYCCTBEHHOTO WHTEIUICKTa (MAIIMHHOTO | OCHOBHBIE METO/bI MAIIMHHOrO 00yuenus; knaccuduranuro | Ne20)
00yueHus1) U aHanu3a OOJbLIMX JAHHBIX JUIA | 33429 MAlNIMHHOTO OOYYEHHS; METPUKH KadecTBa MOJIEIIH;
peIIeHNs IPUKIIATHBIX 32189 ¢yakour w Mertonmsl OmbOnmmorexkm Pandas: query, tail,
sample, head; meronsr GMIBTpaluy U arperanyy JaHHBIX;
NPHU3HAKH MEepeoOyYeHHOCTH MOJCIH; METOIbl OHOIHOTEK
sklearn, seaborn, matplotlib u numpy.

OOyyaronuiicst ymeer: 3ananus (Ne21 -
arperupoBars JIaHHBIE cpeacTBamu  Python; BemomasTs | Ne25)

(unpTpanuio maHHBIX cpeacTBamu Python; HacTpauBaTh
BeC HEWpOHHa; BBIOMpaTh THI KiaccudukaTopa B
3aBUCHMOCTH OT IIOCTAaBJICHHOW 3a/lauy; BH3YaJIU3UPOBAThH
JMaHHBIC ~ cpeiacTBamMu  OumbOimorexk  pandas, seaborn,
matplotlib;

BBITIOJHSATh MHOTOKJIACCOBYIO KJIACCH(DUKAIMIO METOJaMU
ounobanoreku sklearn;

CTPOWTH JCPEeBBbS pEHICHUH W BBIIONHATE 1O HUM

Tpe/ICKa3aHue.
OOyyaronuiicsi Bjageer: 3aganus (Ne  26-
HaspikaMu nocTpoeHus 1epeBa pellieHuil; Ne30)

peanuzalyy anropuTMa cirydainoro jeca (Random forest);
HaNKCaHUs HEHPOHHBIX CeTel;
00yUYCHHS MOJICITH.

[IpomesxyTouHast aTTecTanus (3K3aMeH) MPOBOJUTCS B OJTHON M3 CIEAYIOIUX (HOpM:
1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33JaHUII;
2) BeimonHenue 3ananuii B OMOC yHuBepcuTera




2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI IVI OLIEeHKH 3HAHMII, yMeHHUI, HABLIKOB
U (MJIM) OTBITA IeATETbHOCTH, XapaKTePU3YyIINX YPOBeHb COPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TeCTOBbIe 3aua}mﬂ) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjJbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KOL[ 1 HAaMMCHOBAaHUEC WHAUKATOpA

O0pazoBartesbHbIA pe3ysbTaT
JIOCTH>KEHUS] KOMIETEHINH

T1K-3.3: Ucnone3yer  metons! | OOygarommuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJVICKTA | OCHOBHBIE METOJbI MAUIMHHOTO OOYYeHHS; KJIAacCU(UKALMIO 33a]a4 MAIIMHHOTO OOYy4YCHHS,
(MamuHHOTO OOY4YEHMs) M aHAIN3a | METPUKM KadecTBa Mojeind; QYHKIMU W MeToabl Oubnuorexu Pandas: query, tail, sample,
OonbmMX JaHHBIX Ui pemleHus | head; MeToms! (QUIBTpAlMK M arperanyu JAHHBIX; NPU3HAKA TE€PEOOYYEHHOCTH MOIENH;
MIPUKJIAIHBIX 337124 MeTo b1 OnbmnoTek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MainuHHOe 00ydeHue —
a) CchenUaJTU3MpPOBAHHOE MPOrPaMMHOE pelieHue (MM Habop pelieHuil), KOTOpoe BKIIOYAET B Ce0sl BCE MHCTPYMEHTHI IS
M3BJICYEHUS 3aKOHOMEPHOCTEH M3 CHIPBIX TaHHBIX
b) ora rpynmuposka o6bexToB (HabmoneHuii, COOBITHIT) HA OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOMCTBA 0OHEKTOB
C) Habop AaHHBIX, KaX/Jas 3alKCh KOTOPOTO MPEACTABISAET CO00H ydeOHbIN MpUMep, COMepIKAIIUi 3a1aHHbIA BXOJHON HaOOp
JAHHBIX, © COOTBETCTBYIOUINI €My IPAaBIIIEHBIA BBIXOJHOH pe3ymbTaT
d) mnoapa3znmeneHre MCKYCCTBEHHOTO HMHTEIUICKTA H3Y4arOl[Mii METO/bI MOCTPOCHHs aJrOPUTMOB, CIIOCOOHBIX O0y4YaThCsl Ha
JTAHHBIX

3aganue 2
Cpenu mpeUtoKEeHHbIX 3a1a4 MAITHHHOTO O0YUCHHUS YKAKUTE 337241 PErPECCHU
a) Ilowck HEeraTUBHBIX OT3HIBOB HA (DUIIBM Ha CaiiTe KHHOKOMIIAHHH
b) Axropurm dbumbTpanmu criama
c) Ilpezackasanue cpoka OKyMmaeMOCTH IIPOEKTA
d) IlpexackazaHue peIHOYHONH CTOUMOCTH KBApTHPHI
e) Tlowck MONIEHHHYECKNX TPaH3aKIHiA

3anganue 3
K 6ubnmorekam aHanmm3a qaHHbIX B Python otHOCATCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3aganue 4

Kakwne u3 nepeuncieHHbIX KOMaH]] BEpHYT faHHbIe 11 Poccun u 3umbabBe?
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 BEpHBIC YTBEPKACHHUS 00 alropuTMe CIydaiHoro jieca - Random Forest
a) MUroroBbIM TpecKa3aHUEM MOJIEIH SIBJISICTCS MPEACKa3aHie CIyJaiHOTO JIepeBa
b) TMapamerps! s kaxaoro aepesa (riyOHMHA, MUHUMAIBHOE YHCIIO 00PA3IOB B JIMCTE U T.JI.) BEIOMPAIOTCS CIIy4aiiHO
c) Kaxnoe nepeBo B jiecy HOJydaeT CAydaiHbli HOAHAO0p JaHHBIX
d) Yucno nepeBbeB B JieCy BHIOUpAETCS CilydaitHbIM 00pa3om
e) IlpenckaszaHue MojeNu - yCpeAHEHHBIE TIPEJICKAa3aHusI I€PEBbER

3ananue 6
Kaxoi anI/I6yT OTBC€YACT 3a MUHUMAJIbHOC YHUCIIO 06pa3u03 B JIcTE?
a) min_samples_leaf

! MpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE IS TPOBEAECHHS AaTTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUHOM JUIs MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpeICTBa MOJUIeKAT aKTyalW3aldd C YY4EeTOM Da3BHTHUS HAayKd, oOpa3oBaHUWS, KyJIbTYPBHI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




b) max_depth
c) min_samples_split
d) min_impurity_decrease
3amanue 7
Kakoii aTpuOyT OTBedaeT 32 MUHIMAJIbHOE YHCIIO 00Pa3loB B y3JI€ [T pa3IeiIeHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease
3ananue 8
OTMeTbTE BEpHBIEC YTBEPXKICHUS O BIMSHUM IapaMeTPOB PEILIAIOIETO IEPEBhs Ha epeo0ydeHre
a) UYewm meHblne 3HaYeHHe min_samples_split, TeM MEHbIIIE TEHACHIHS K IEPEOOYICHHIO
b) Uewm meHnbuie 3HaueHHe min_samples leaf, TeM MeHbIIIe TEHACHIUS K IEPEOOYUCHHUIO
€) UYewm MeHble ryOuHA JepeBa, TEM MEHbIIE TCHACHIHS K Mepeo0yIeHHIO
d) TyOuHa mepeBa HUKaK HE BIHSIET Ha €TO IEPeoOyIEHHOCTD
e) UYewm MeHsbIe 3HaYCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIE TEHICHINS K Iepe0OyUCHHMIO
3aganue 9
Kaxoit kiraccudukaTop He0OXOIMMO HCIIOIB30BATh IS PEICKa3aHMsl pa3Mepa 0J0OPEHHOT0 KpEeuTa 110 3aJaHHBIM IapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) Moxer 6biTh ucmosib3oBad u DecisionTreeClassifier, u DecisionTreeRegressor
3ananue 10
OTMeThTE BepHBIC YTBEPXKACHHUS O IEPEBbAX PEIICHUH.
@) uYeM MEHbIIIe CBOWCTBO gini, TeM OJHOPOIHEES IPHMEPHI B JIUCTE
b) cBoiicTBO gini onpenenseTcs TOIBKO AJIS JIUCTHEB, HO HE JUIS Y3II0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJMYECTBO IIPUMEPOB B y3JIe

d)

napameTp gini, BO BCEX JTUCTHAX JOJIKCH MMCTHh OAMHAKOBBIC 3HAYCHU A

Baganue 11
OTMeThTe BepHBIE YTBEPXKACHHUS O CIyJaiiHOM Jece

a) uem OOoIbIIE IEPEBLEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHUsI
b) Bpems HacTpoiKH 1 PabOTHI CIyYAWHOTO Jieca YBEIUIHUBACTCS MPOMOPIHOHAILEHO KOIHYECTBY ICBEPEB B JieCy.
C) CIy4aiHbI Jlec IPUMEHUM JUTS PELICHHs 38189 PErPeCcCru
d) crny4aiiHbIi JeC TPUMEHUM JUTSL PELIEHHs 3a/1a9 KITacCHu(UKAIIT
Banganue 12

OTMeTbTE BEpHBIE YTBEP)KICHUS

a) RandomizedSearchCV Haxomut Jiydinyt0 KOMOMHAIIMIO TAPAMETPOB LIS IepeBa PeLIeHH A
b) RandomizedSearchCV pa6oraer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomut JIyqnryro KOMOWHALHMIO TApaMEeTPOB UL AePeBa, U3 TeX 3HAYCHHUH MapaMeTpoB, YTO ObUTH HepeaaHbl
d) RandomizedSearchCV naet 6osee Tounoe npejckasanue, yeM GridSearchCV
3aganue 13

Bribepure u3 crincka 3a1aun Kiaccu(pUKaIum:

a) pasaenuth 10 GoTorpaduu KUBOTHBIX Ha KOIIEK U cO0AK

b) mpenckazats CTOMMOCTH KBAPTHPHI 10 38 JAHHBIM MTapaMeTpaM

C) pasaenuTh rpulbl HA CHEIOOHBIE U STOBHTHIE

d) crpynmupoBath TEKCTHI MO MX IMOIMOHATIBHONU OKpPAaCcKe
3ananue 14

OTMeTbTE BEPHBIE YTBEPIKICHUS

a) B kadecTBe mepeMeHHbBIX Ui 00y4eHHs IepeBa MOT'YT OBITh UCIONB30BaHbl KAK KOJMYECTBEHHBIC, TAK U KATErOpHAIbHbIC
MIPU3HAKA
b) JlepeBbs periennit MOTYT peraTh 3ama4qy KIacCH(UKAIMU C TIPOU3BOIBHBIM YHCIOM KITACCOB
€) UYewm meHsbIne 3Ha4eHre min_samples_leaf Tem TouHee GyayT npeacka3aHus Ha TPCHUPOBOYHOMN BEIOOPKE
d) UYewm meHsbine 3HaueHre min_samples_leaf Tem TouHee GyayT mpeacKa3aHus Ha TECTOBOW BBIGOPKE
3amanne 15

Oo0yuaromas BeiOopka (X _text, y test) ato —

a) BrIOopka, Mo KOTOPOW HACTPAMBAKOTCS ONTUMANBHBIC TAPAMETPBI IepeBa

b) Bribopka, MO KOTOPOI OLICHUBACTCS KAYECTBO MOJIYUYCHHOTO epeBa PEIICHHU

C) Bribopka, M0 KOTOPOH OCYIIECTBIIACTCS BBIOOP HAMITYUIICH MOJICIH U3 MHOXKECTBA MOAEICH
d) MHOXeCTBO LeJeBbIX 3HAYCHHUI ISl TAHHOTO Habopa JaHHBIX




3ananue 16
ITpn 00yueHNH HEKOTOPOM MOJEIH Ha TPEHHPOBOUYHOM BBHIOOPKE M OLIEHKE €€ KayecTBa Ha TECTOBOM BHIOOPKE, MOJyueHa Gobliast
pasHUIA MKy 3HAUCHUAMH METPHUK Ha TPEHHPOBOUYHOM M TECTOBOM BHIOOPKaX. O 4eM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyueHa

b) PacnpezencHue qaHHBIX B TECTOBOM BBHIOOPKE CHIBHO OTIMYACTCS OT paclpeeieH s B TPEHHPOBOYHON

€) Momens HemoOOyICHA

d) Mozens HaeanTbHO HACTPOCHA

Bamanne 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakuie u3 npeaioxeHHbIX KOMOHHAIINI HE BHI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanne 18
Kakwne cTpoku mo3BOJISIFOT 0TOOpATh 5 MEepBEIX CTPOK AatadpaiiMa data (MHIEKCH OcIeq0BaTebHOCTE uncel oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ciaydasx MOXKeT ObITh UCIIOJIb30BaHa CTyneH4Yarast pyHKIUs aKTUBAIMU?
a) OmnpenenuThb K CheT0OHBIM W HEChETOOHBIM OTHOCHTCS TPUO?
b) Omnpenenuts kK KakOMy U3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHOCHTCST HpHC?
€) PasgenuTh TEKCTHI HA HEUTpAIIbHBIC, HETATUBHBIC M MOJOKUTEIIbHBIC.
d) IIpexacka3sars pazmep 3apabOTHO# IUIATHI CIICIIMAUCTA 110 OMPE/CICHHBIM MTapaMeTPaMm.
e) Pasgenuth M300paXkeHUs HA COJCPIKAIIUE U HE COJEPIKAIINE OTKPHITHIH OTOHb.

Bananue 20

Kakoe 3HaueHne MOXKET UMETh B3BEIIEHHAs! CyMMa BXOJ/I0B HEMpOHa (10 UCTIONb30BaHMs aKTHBAIIMOHHOMN (DYHKIIUH)
a) [-11]

b) [0,1]
c) (-1,1)
d) (- oo, + )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

KOI[ 1 HAUMCHOBAHUE WHJUKATOPA

O0pa3oBaTeNbHBIN pE3yNbTaT
JIOCTHKEHHSI KOMITCTEHIINT

I1K-3.3: Mcnosp3yeT MEeTOIbI OOy4arOLIHICsS yMeeT:

HCKYCCTBEHHOTO MHTEIIJICKTA arperupoBarh JlaHHbIe cpefcTBaMK Python; BBITONHSITE QUIBTPAIMIO JaHHBIX CPEICTBAMH
(MammHHOTO 00y4YeHHSA) U Python; HacTpanBaTh Bec HeHpOHHA; BEIOMPATH THI KJIACCH(PHUKATOPa B 3aBUCHMOCTH OT
a”anu3a OOJBIINX JAHHBIX JJIs MTOCTABJICHHOW 3a/1a4¥; BU3YAJIM3UPOBATh JJaHHBIE Cpe/icTBaMU OubnroTek pandas, seaborn,
peLIeHUs IPUKIAIHBIX 3a1a4 matplotlib; BermonHsTs MHOTOKITACCOBYIO KiTaccH(UKanuio Metogamu 6ubinorexu sklearn;

CTPOUTH JICPEBBA pemeHm‘/'I 1 BBITIOJHATE IO HUM MPECJICKa3aHue.

3ananue 21

NmmnopTupyiite Habop naHHbIX brain_networks. J{is 3arpy3ku ucnons3yiite 0HOIMOTEKY seaborn 1 KOMaHIy
seaborn.load _dataset('brain_networks").OTBeTbTe, CKOJIEKO CTOJIOIOB B 3TOM Habope. B mone oTBera
BBE/INTE 4MCIIO Oe3 IpoOesIoB.

Ortsert: 63

3ananue 22

Wmnoptupyiite Habop maHHBIX brain networks. Jlms 3arpy3km  ucmosidyiite  OmOimoreky seaborn W KOMaHAY
seaborn.load_dataset('brain_networks'). OTBeTbTe KaKoe 3HAUYEHHE HAXOIWTCS B sdelike naracera ¢ uHaekcamu 34, 57? Ckonmpyiite
OTBET B TI0JIC HIKE.

Ortsert: -0.06777933984994887

3ananue 23
Wmnoptupyiite  Habop  nanHbix  diamonds.  Jlnst  3arpy3ku  ucmons3yidTe  OuOnmorteky — seaborn  m KOMaHIy
seaborn.load dataset('diamonds'). Cxosbko O6pusunanToB opranuku Very Good B aTom Habope? 3a orpaHky oTBedaer croiden ‘cut’.




Cxonupyirte OTBET B MOJIE HUXKE.
Ortsert: 12082.

3ananue 24.

Wmnoptupyiite  Habop  nanHbix  diamonds.  Jlnst  3arpy3ku  ucmons3yidTe  OmOnmorteky — seaborn  u KOMaHIy
seaborn.load dataset('diamonds'). KakoB cpennuii Bec OpmmmmantoB opranuku Very Good B 3Tom Habope? 3a orpaHKy OTBEYaeT
cronber ‘cut’, 3a Bec cronbern ‘carat’. CKONMPYyHTE OTBET B TIOJIE HIDKE.

Ortser: 0.806381

3amanne 25.

Wmnoptupyiite  Habop  nanHbix  diamonds.  Jlnst  3arpy3ku  ucmons3yidTe  OuOnmorteky — seaborn W KOMaHIy
seaborn.load dataset('diamonds'). OtOepure TONBKO OPWUILTHAHTBHI ¢ OrpaHKoil Premium. CKOJBKO CTOMT MOCICIHUN OPUIIMAHT B
NoJTy4eHHOM Habope? 3a orpaHKy oTBe4aeT cToidern ‘cut’, 3a IieHy cToiaoer

‘price’. CkonupyiTe OTBET B HOJIE HIKE.

OrBeT: 2757

IK-3.3: Hcmompzyer Metonl | OOyUaromuiics BJaieeT:

HCKYCCTBEHHOTO MHTEJUIEKTa | HaBbIkaM¥ MOCTPOCHHUS JICpeBa PEIICHHIA.

(MaIIMHHOTO o0yJeHms) n | HaBeikamu peanusanuu anroputma ciydaiinoro jgeca (Random forest)
aHanu3a OONbIIMX JaHHBIX U1 | HaBeIkaMu HamMcaHWsA HEMPOHHBIX CETEH.

peIIeHs TPUKIIATHBIX 3219 HaBsikaMu 00y4eHHS MOJEIIH.

3ananue 26

3arpy3ure maHHBIE W3 BcTpoeHHOro HaOopa load_digits. Coszmaiite kimaccupukaTop, €O CICAYIOIIMMH INapaMeTpaMH JAepeBa:
MaKCHMaJlbHas TIyOuHa - 5 ypoBHEW, MUHIMaJILHOE YHCIIO OOBEKTOB B JIUCTE - 4.

PaznenuTe momydeHHBIE AaHHBIE HA TPEHHPOBOYHBIM M TECTOBBIM HaOOpHI HaHHBIX, 75% m 25% coorBeTcTBeHHO. [Ipenckaxure
KJIaCCBhI, K KOTOPBIM NPHUHAIIC)KAT JaHHBIE U3 TECTOBON BHIOOPKH, COXPAHUTE Pe3yiIbTaT MpeACKa3aHni B mepeMeHHyro predicted.

3aganue 27

3arpy3uTe BCTpOEHHBINH Habop boston.

Habop mannHbIx boston mpeacTaBisier coboii ciaoBaphb ¢ kirouamu data, target, feature names u DESCR. Kitouy data cooTBeTcTBYET
MacCHB CIIHCKOB:

HUcnonp3ys anroput™ ciy4aiiusiii nec (random forest) Coszmaiite monens RandomForestClassifier ¢ 20 qepeBbsiMu 1 MaKCUMAaIbHON
rTyOMHON paBHOM 5 ypoBHAM it AaHHBIX. OOyduTe MONYYEeHHYIO MOZETb. BEImomHuTE mpenckasanue. [locumTaiiTe TOYHOCTH
(score) mns neca

3ananue 28

Nmnoprupyiire Habop nanubix Fashion MNIST (nanubie 6ubnuoreku keras), cogeprkainuit 70 000 n3o0pakeHni 21EMEHTOB 01K IbI
B TPaJIallksiX Ceporo, B pasperneHnn 28x28 mukceneit.u npouTuTe AaHHbIe/

Paznenute Habop Ha TPEHUPOBOYHBIH U TECTOBBIN B ponopuuu 85/15.

Busyanuzupyiite nepsbie 1ecsiTh 00OEKTOB U3 TPEHUPOBOYHOTO Habopa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOJHOI'0, CKPHITOIO U BBIXOJHOTO..

3ananue 29

Ckauaiite nannbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [dnst ckaunBaHus HEOOXOIMMO MPOMTH TPOLEAYPY
perucrpanuu. Pacriakyiite apxuBEHI train.zip ¥ test.zip ¢ JaHHBIMH B KaTaJOTe CO CBOUM ITPOEKTOM.

B katanore train coznaiite ae nanku cat 1 dog. Pasnecnure n3o0pakeHus U3 Karaiora train 1o BHOBb CO3/1aHHBIM IarKaM. Bbl MokeT
caenatb 31o Bpy4dHyto (0 6ammoB) mwin nporpamMmHo (1 6ammt) ucnonb3ys MeTos! s3bika Python. Bam moHamgoOutcs 6ubnnoreka os u
METOJIBI CTPOK.

CrenepupyiiTe garacera U3 M300paXkeHui ncronb3ys Meron oudimortekn keras ImageDataGenerator.

C nmomomsto Merona flow from directory co3nmalite reHepaTop JaHHBIX HA OCHOBE M300paKeHMIA U3 KaTasora.

HUccnenyiite nomy4eHHBIN TeHepaTop. BeiBenuTe Ha sKkpaH, u3ydure popmy.

IIpoBenute 0OpaTHYIO onepanuio. Buzyanmusupyiite nepBbie MsTh 00BEKTOB U3 MOJYICHHOTO Habopa JaHHBIX.

Pacmenure nMeromuecs TaHHbIe HA TpU Habopa (train,test,validation), mTu00 HUCIIONB3YHTE JaHHBIE U3 apXHBa test, MOATOTOBUB HX
COOTBETCTBYIOIIUM 00pa3oM.

CaMocCTosITeNBbHO co3aiTe 1 00ydnTe HEHPOHHYIO CeTh /ISl Pa3IMYECHUs KOIIEK U co0ak (1o mpuMepy J1abopaTopHOi 5, gacTh 2).
JloGeiliTech TOYHOCTH MOJIENTM Ha BAIMAAMOHHON BeIOOpKE He HIKe 80%

3anmanue 30

Peammsyiite kmacc Neuron ocymiecTBisiioIni BbImoHeHHE ¢(yHKmuM =x1*wl+x2*w2 +... +xnwn+b (1), rme x — 3HayeHus,
NIOJIaHHBIE Ha BXOJ, W - Beca BXOJIOB, a b - cMenienue. B xauecTBe (pyHKIMHM aKTHBALMK UCIIOJIB3YHTE CUIMOMY. Y OEIUTECh, YTO
CO3/1aHHBIN BaMH HEWpOH paboTaeT. [ 3Toro caMoCTOSITeIbHO 3a/1aiiTe Beca U CMEIICHHS M 3HAYCHHS BXOJ0B W IMPOBEPHTE OTBET.
Cobepure 13 HEHPOHOB MPOCTEHIIYIO HCKYCCTBEHHYIO CETh, COCTOAIIYIO M3 TPEX CIOEB: BXOJHOTO, CKPBITOIO M BEIXOIHOTO.
CKPBITBIH CIIOH — 3TO JIIO00H CIIOW MEXy BXOJHBIM (TIEPBBIM) CIIOEM CETH M BBIXOJIHBIM (TTociieTHUM). CKPBITBIX CIIOEB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BONMPOCOB /ISl MOATOTOBKH O0YYAKOIIMXCH K MPOMEKYTOYHOM aTTecTalluu

1. MHWckycctBennslit uHTeIIeKT. OCHOBHBIE TIOHATHS V.
2. MammHHOoe 00yJeHue.




I'nmy6okoe oOy4enue.

OOyueHue ¢ yuuTeneM U 0e3 yIUTes.

OcCHOBHBIC MOHATHS aHAJIN3a aHHBIX. JJaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo0M0rHYeCKHE IPUHIHITEI aHAIN3bI JaHHBIX.
Lenn, 3Tamnbl, METOIB! M TEXHUKN aHAJIN3a JAHHBIX.
@unbTpanys TpyNNupoBKa U arperanus JaHHBIX.
Busyanuzanus naHHbIX.

0. Bmsyammzamnus nasHeix B Phyton.

11. Bmsyammzamus B Pandas.

12. bubmmotexu Seaborn u Matplotlib

13. Pemaromuiue nepeBbsi: OCHOBHBIE TOHATHSI.

14. 3anmaua xraccupUKaIHH.

15. JlepeBbs penienuii. OCHOBHbBIE TapaMeTpHI AepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHH.

17. Meron O6mmKalInX coceeH.

18. Konmemnmus cioy4aifHOTO Jeca.

19. CnyuaifHas BRIOOpKa TPEHHPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Tuns! ommbok: true negative, false positive.

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

25. HeiipoHHbIe ceTH.

26. HckyccTBeHHBbIE HEHPOHBI.

27. OyHKUMY aKTHUBALMHU HEWPOHA.

28. IlepuentpoH.

29. OOyueHue HeHlpoHa.

30. I'pagmeHTHSBI CITyCK.

31. Jpobnenne mara npu rpaJieHTHOM CITyCKE.

32. CroxacTHUYeCKHUi IpaeHTHBIH CITyCK.

33. MerTo HauCKOpewIero cmycka.

34. Hetiponnas cets.

35. OpHocnoiHas MOJEIb.

36. CBepTouHble HEPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H IOABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast GyHKIHS.

39. 3anmaum pacnozHaBaHus 00pa3oB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300paxkeHus 1Mo 00pasIry.

BO®NO O AW

3. MeToauyeckne MaTepHaJibl, ONpeAesIoLIie NPoLelypPy U KPUTePUH OLleHUBAHUS
c(popMUPOBAHHOCTH KOMIIETEHINI NPH NPOBeIeHUHM POMEKYTOYHOM aTTecTaluu

Kpurepun ¢popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUH

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYAIOIIEMYCS, €CIIM KOJUYECTBO TMPABWIIBHBIX OTBETOB Ha
Bornpockl coctaisier 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «XOPOII0» BBICTABISETCS OOYYAIONMIEMYCs, €CIH KOJIMYECTBO TPABWIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o01iero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKa «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYarOMIEMYCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 00111ero 06bEMa 3a1aHHBIX BOIPOCOB,;

- OIICHKa «HEYI0BJIETBOPHUTEJIbHO» BBICTABISIETCS OOYYArOIIEMYCs, €CIH KOJMYECTBO MPaBUIBHBIX
oTBeTOB — MeHee 60% oT o011ero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMmupoBaHus OLIEHOK 110 Pe3y/JIbTATAM BbINOJTHEHUS 3aJaHU I

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IMOJHOCTBIO O€3 OMIMOOK U HEJOYETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJMYMK B Hel He OoJiee OJIHOM
HEerpyOo# oIMOKY M OIHOTO HeJoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJI€TBOPUTEIBHO» — CTABUTCS 32 PabOTy, €ClIM 00yJaIOMUiCs MPABUIILHO BHIMIOIHMIT HE MeHee 2/3
Bceil paboThI MM OMYCTHI He Oojee OIHOW rpy0Ooi OMMOKHM M JABYX HEIO0YETOB, HE OoJjiee OAHOM rpyboil u
OJTHOM HerpyOoi ommuoKu, He Oosee Tpex HEerpyObIX OMMOOK, OJJHOW HETpyOoil OMMOKH U IBYX HEJIOYETOB.

«Heyn0BJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTY, €CIM YHCIO OMIMOOK U HEAOYETOB MPEBBICUIIO HOPMY



IUISL OLIEHKH «yJIOBIIECTBOPUTEIHLHO)» WIIH MTPABUIHHO BBHIITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowvl owubox:

- 2pybOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePAyUOHAIbHbIU 6blOOP X00a
pewenusl.

- Heoouemvl. HEPAYUOHATbHbIE NpUEeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPeULHOCU 8
Gopmynuposke 6v160008, HEOPEHCHOE BLINOIHEHUE 3A0AHUS.

Kpurepun ¢popMupoBanusi OLeHOK M0 IK3aMEHY

«OTIAMYHO» — CTyIEHT mpuodOpen HEOOXOAMMBbIE YMEHHS M HaBBIKH, MPOJEMOHCTPHPOBAJ HABBIK
IIPAKTUYECKOTIO IPUMEHEHUS MOIyUYE€HHBIX 3HaHUH, HE TOIYCTUII JIOTHYECKUX U (PaKTHUECKUX OLIMOOK

«Xopomo» — CTyAeHT npuolOpen HEOOXOTUMBIE YMEHHS W HaBBIKH, IPOJEMOHCTPUPOBAT HABBIK
IIPAKTUYECKOI0 IPUMEHEHUS MOIY4YE€HHBIX 3HAHUH; IOIMYCTUI HE3HAYUTEIbHbBIC OIINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTYJCHT JJOIYCTHJI CYILIECTBEHHBIE OILINOKH.

«HeynoBJIeTBOPUTEJIBHO» — CTYJIEHT JEMOHCTPUpPYET (parMeHTapHble 3HAHHUS H3Yy4aeMoro Kypca,
OTCYTCTBYIOT HEOOXOUMBIC YMEHUS U HABBIKH, JIOMYIICHBI IPyObIe OITHOKH.
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