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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIQICHUC CTYACHTAMHU OCHOBHBIMU METOAAMU METOJ0B MAIlIUHHOT'O 06yqu1/1;1, TMOJIYYCHUE HABBIKOB TPOTrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTEJIJICKTA U aHaJIn3a NOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (pazgen) OIT: |B1.0.32.01

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

(MOJILYJIST)

OIIK-10 Crocoben ¢popMyarpoBaTh U peliaTh HAYIHO-TEXHUYECKHUE 33]aui B 001aCTH CBOeH MPO(eCCHOHANBHON AEATENILHOCTH

OIIK-10.3 Mcnonk3yeT METObI HCKYCCTBEHHOI'O MHTEJIEKTA (MATMHHOTO OOYUEHHS ) U aHAJIM3a OOJIBIINX NAHHBIX JJIST PELICHHS
NPUKIATHBIX 32124

B pe3yabrate ocBOeHUsI AMCUUIIMHBI (MOIYJIs1) 00yYAIOMIUIACS J0/KEH

31

3HaTh:

3.1.1

OCHOBHBIE METO/IbI MALIMHHOTO OOYUCHUSE; KIACCH(UKAIUIO 33124 MAITHHHOTO 00YYEHHs; METPUKH Ka4eCTBA MOJIEIIH;
¢GyskImMK 1 MeToabl 6ubaroTreku Pandas: query, tail, sample, head; MeToap! GUIBTPAIMK U arperalii JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIeNH; MeToIbl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JAaHHbIC cpeacTBaMu Python; BHIIOMHATE GuubTpaIHio JaHHBIX cpeacTBamu Python; HacTpanBats Bec
HEeWpOHHA; BEIOMPATh THI KITacCH(UKATOPA B 3aBUCHMOCTH OT IIOCTaBJICHHOH 3a1a4uW; BU3YaJIH3UPOBATh JaHHBIE
cpeactBamu 6ubnmoTek pandas, seaborn, matplotlib;

322

BBINTOJTHATH MHOTOKJIACCOBYIO Kiaccuukanuio Metonamu Oudnnorexu sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ W BBITIOJIHATD 110 HUM NPEIACKa3aHuEC.

33

Buaajgern:

33.1

IIOCTPOEHUS IEPEBa PEILICHUIH;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATUSA / Kype

HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Paznen 1. BBeieHne HCKYCCTBEHHBIH HHTELIEKT

1.1

HckycctBennsli naTe/iekT. OcHoBHbIe noHATHS M. MamuaHOe 00yueHue. 7 2
I'nydokoe obyuerue. OOydeHue ¢ yunuteneM u 0e3 yuurens. /Jlex/

1.2

JanHble, Mozenb, 00paboTKa AaHHBIX. METO0NIOrHueCKHe IPUHIIUITBI aHATIHU3bI 7 2
JaHHbIX. Llenu, aTansl, METOBI U TEXHUKU.
DunbTparys TpyIIUPOBKA U arperanust JaHHbIX. /JIex/

1.3

Busyanuzauus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzanus B 7 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/

1.4

AJITOPUTMBI ¥ CTPYKTYPHI JaHHBIX. brubsroreka Pandas: cTpyKTypbl JaHHBIX: 7 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanus AaHHbBIX. bubnuoreka Pandas. BeiBox cTpok 1 kooHOK. MeTobl 7 2
query, tail, sample, head. O6beauHeHNEe MeTONOB. /TIp/

1.6

OunbTpanus AaHHBIX. bubmuoreka Pandas. BeiBox cTpok 1 KooHOK. MeTo b 7 2
query, tail, sample, head. O6bpenuHEHNE MeTOIOB. /J1ab/

1.7

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2
groupby u aggregate. O6venunerue metonos. /IIp/

1.8

Arperauus nanseix B Pandas: count, sum, max, min, mean, median. MeTozst 7 2
groupby u aggregate. O0benuHeHnEe MeTONOB. /J1ab/

1.9

Buzyanuzanus nanasix B Phyton. Meronsr Busyanmsarun B Pandas. bubmmorexn 7 2
Seaborn u Matplotlib. I'paduku, TeroBeIe KapThl, THarpaMMbl PACCEHBAHUSL.
AHaIIn3 ¥ UHTEepIpeTalys pe3yabTaToB Buzyanuzauuu. /J1ad/

Paznen 2. MeToabl MAIIMHHOTO 00yYeHUS

2.1

Pemarorue nepeBbs: ocHOBHBIE MoHATHS. Kinaccnpukanus. JlepeBbs penieHuii. 7 2
OcHOBHBIC ITapaMeTPHI AepeBa. JlepeBo pemeHuii B 3a1auu perpeccun. Meroxn
ommkalux cocenei. /Jex/




2.2

Konneniusa ciydaitnoro neca. Cirydaiinast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepeanenue nporuo3os. [Ipodnema nepeobyuenus. MeTprkn KauecTBa MOJEIH.
Tectuposanne ROC AUC. /Jlex/

23

Hetipornsie cetu. MckyccTBenHble HelipoHsbl. [Teprientpon. OOy4denne
Helpona. /Jlex/

24

I'panuentHsiii cmyck. JIpoGnenue miara npu rpaiu€HTHOM CITyCKe.
CroxacTHYECKHI TpalMeHTHBIN Cyck. MeTo Hauckopeiinero crycka. /JIex/

2.5

Hetiponnas cetb. OanocinoiiHas Mojenb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOUHEII CIIOH, CIT0i MOABBIOOPKH, MTOMHOCBSI3HEIN cioii. LleneBas
¢dynkus. /Jlex/

2.6

Pemarormue nepeBbs: o0yueHue moaenu. bubnuoreku sklearn, pandas, numpy.
Br16op napamerpoB mozpenu. Kpocc-sanunanust. [IpeaBapurensHas 00padboTka
JaHHBIX. TpeHUPOBOUHBIH HAOOp MaHHEIX. TecToBbIH HAOOp TaHHBIX.

Mp/

2.7

Bubnuoreku sklearn, pandas, numpy. Beibop mapamerpos momenu. Kpoce-
Baynanys. [IpexBapurensHas 00padoTka 1aHHbIX. TpeHHPOBOUHBIH HAOOP
JIaHHBIX. TecToBBIN HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius ciydaitnoro ieca. Cirydaiinas BBIOOpKa TPEHHPOBOYHBIX 00Pa3LOB.
VYepenuenue nporuo3os. [Ipobiema nepeodyuenus. Tursl omubok: true
negative, false positive. MeTpuku kadectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9

PacriozHaBaHMe PyKOMHUCHBIX TH(P. AJNTOPHTMBI CIy4alHOro Jieca.
OnrumanbHble MapamMeTpsl Aepesa u jeca. /J1ad/

2.10

HckyccTBeHHBIN HelipoH. Bxom, GpyHKIIMS akTUBAIMK (CUTMOK/IA,
runepOonmueckuii Tanrenc, SoftMax). [Tondop Becos. /TIp/

2.11

OmpeneneHne TOHATBHOCTH TEKCTA ¢ IOMOIIBI0 HEHPOHHBIX ceTel. brubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuorexa Keras. [IoMHOCBS3HBIN U CTIIAXXUBAIOMIKK clloH, ciioi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHuii mo HeCKOIbKIM Kitaccam (Oonee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

BHremane ucToOYHUKY NaHHBIX s aHanm3a. Kuggle. TloaroToBka TaHHBIX.
Pabora ¢ nzobpaxenussmu pasnoro ¢popmarta. /IIp/

2.15

PacniosnaBanue obpasoB. Knaccudukamms nzo0paxeHuil Komek 1 codax.
bubnuoreka keras , ImageDataGenerator. JIocTimXeHHe 3a1aHHON TOYHOCTH
MOJIENT Ha BAIMIAMOHHOM BEIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KI1acCOB JJIsl ONMMCaHKUs HEHPOHHOH cetr. HellpoH.
Croii. Cetb. OOy4yeHne Monenu. Beimonaenue npeackazanus. /Cp/

32

INpenckazanue moma 1Mo PoCTy U BECY C MOMOIIBIO HEHPOHHOH CETH.
Brmonaenne npenckazanus. MUHIMH3AWA 3HAUYCHNS (QyHKINHT TOTEPb.
OOyueHue: cToXacTUYeCKuil rpaleHTHbIH ciyck. /Cp/

33

3anaun pacniozHaBaHus o0pa3oB. Kinaccuduxanus oonexToB. [Touck
n3o0paxkeHus 1o oopasiy. /Cp/

34

AJITOPUTM 0OPaTHOTO PacpOCTPaHeHMs OMHOKH. DYHKIINH aKTHBAIHH.
Onenka pa6otsl cetu. /Cp/

3.5

Kommsroreproe 3penue. bubnuoreka OpenCV. CermeHTanus n300paxeHUi.
JetexTnpoBanue 0ObEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmoreka OpenCV. OTchne:KuBaHUE TBUKYITHXCS
00BEKTOB BO BpeMeHH. PacniozHaBaHue JIUII.
/Cp/

3.7

OG6paboTka ecTecTBEHHOrO si3bika. OCHOBHbIC MOHSTHsL. TOKEHE3aIHsl.
JlemmaTm3anus. /Cp/

3.8

O06paboTka ecTeCTBEHHOT O si3bIKa. [lapcuHT 3aBHcHMOCTe. PacriosHaBaHme
HMMEHOBAHHBIX cymrHocTel /Cp/

3.9

oaroroska k nexuusam /Cp/

3.10

IToxaroroBka k nadbopaTopHbIM 3aHsTHAM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUYHOH aTTeCTAIMH 00yJaloIMXCsl IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@®opMBI U BHIBI TEKYLIEr0 KOHTPOIS 110 AUCLUIUIMHE (MOJYJIO), BUABI 3aJaHUH, KDUTCPHU HX OLICHUBAHUS,
pacnpezeneHne 6aIoB 10 BUAAaM TEKYIIETO KOHTPOMS pa3padaThIBAIOTCS MPEIOJaBaTesieM AUCIHUILINHBI C YUETOM €€ CTICHU(UKH 1
JIOBOAATCS O CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IIPEIoAaBaTesieM JAUCHHUIUIMHBI (MOIY/s) B paMKaX KOHTaKTHON
paboTHI U caMOCTOSATETBHOM paboTHl o0ydaronmxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOYKET UCTIOIB30BATHCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue M3parensc On. angpec
TBO, TOXI
JI1.1 | Huxonsckwuii C. H. ABToMaTH3anus HHPOPMAIIMOHHOTO TIOBEACHUS U MockBa: | https://e.lanbook.com/bq
WCKYCCTBEHHBIN HHTEIUIEKT: YdeOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTABUTEH 3ariaBue W3narennc On. aapec
TBO, T'OJ

JI2.1 | XKenesno M. M. MeTonbl U TEXHOJIOTHU 00pabOTKU OOBINNX TaHHBIX: Mockpa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe T0co0He 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 cripaBouHas cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBoyHas cucreMa "["apant” http://www.garant.ru

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

6.2.2.4 | ba3a nanubIx «XKene3sHonopoxxHbie epeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIE ayqUTOPHH JJIsl POBEACHNUS 3aHITHUH JIEKIIMOHHOTO TUTIA, YKOMIUIEKTOBAHHBIE CIICIIHATH3UPOBAHHON MEOEITBIO
1 TEXHUYECKUMU CPEICTBAMU O0YUSHHS: MYIbTUMEIUITHOE 000pyAOBaHKE ATl IPEOCTaBIeHHS y1eOHOH nHpOpMaIK
OOJIBIIION ayTUTOPHHU H/WITN 3BYKOYCHITHBaOIIee 000pyIOBaHNE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | YueOHble ayAnTOPHH IJIsl IPOBEICHHS 3aHATHIH CEMHHAPCKOTO TUIA, TPYNIIOBBIX 1 MHAWBHIYAIbHBIX KOHCYIIBTALNH,
TEKYIETO KOHTPOJIS M IPOMEKYTOIHON aTTECTAIlNH, YKOMIUICKTOBaHHEIE CIICIIHAIN3HPOBAHHON MEOEIBIO 1
TEeXHIHYECKUMH CPEJICTBAMH OOYUICHUS: MyIbTHMEIHIHOE 000pyTOBaHHE H/MIIN 3BYKOYCHIIMBAIOIIEee 000pyTOBaHIE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomernieHust UIsl CaMOCTOSITETBHON pabOThI, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B JJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAY YHHUBEPCUTETA.

7.4 | ITomenienust Ist XpaHEHUS ¥ TPOPUIAKTUIECKOTO OOCTY>KUBaHUs YIeOHOTO 000pYAOBAHNSI.




7.5

JlabopaTopun, OCHAIIIEHHBIE CHEUATBHBIM JIa00PaTOPHBIM 000PYIOBAaHHEM: KOMITBIOTEPHOU TEXHUKOH C YCTAHOBICHHBIM
I1O: Python, a Takxe ¢ BO3MOXXHOCTBIO MOJKITIOUCHHMS K ceTh "MHTepHeT" 1 00eCIICYCHUEM IOCTYIIA B DJICKTPOHHYIO
MH(OPMAILIOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA




[Ipunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

CUCTEMbBI UHCKYCCTBEHHOI'O MUHTEJIVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

CroenuaiabHOCTh

23.05.04 Dxcmiyaranud JKeJe3HbIX J0Por

(k00 u Haumenosanue)

Croenuanu3aius

MarucTpajbHbLIH TPAHCHOPT

(Haumenosanue)




Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MpOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIBHBIX PE3YIHTATOB
06yquI/1;1 10 JUCHUIIIINHE, O6€CH€‘-II/IBaIOH_H/IX JOCTHUIKCHUC HHaHI/IpyeMbIX pe3y.HBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®dopMbI TPOMEKYTOUHOM aTTecTaruu: 3auér, 7 cemectp / 3P0 5 kypce

Hepe'{eﬂb KOMHeTeHHHﬁ, (l)OpMI/IpyeMBIX B Ipouecce 0CBOCHUA NTUCHUITIUHDbI

Kox mHnmkaTopa qOCTIKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

OIIK-10: CriocobeH (popMyIHpoBaTh U PeIaTh HAYYHO-TEXHUYECKUE 3a1a4u B o0mactu cBoeit | OITK-10.3: Mcnomnb3yeT MeTo bl
PO eCCUOHANBHON JCSITEIBPHOCTU HUCKYCCTBEHHOTO MHTEJJICKTa
(MamHHOTO O0YYCHHS) U
aHanu3a OONBININX JAHHBIX IS
peIIeHNs IPUKIIAIHBIX 33124

Pe3yabTaThbl 00y4eHuUsi 0 TUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeIbLHOI MPOrpaMMbl

Kox v HanMeHOBaHWE HHANKATOPA OreHOYHBIC
PesynbraTel 00y4eHHUs IO TUCIUTLIIHE
JOCTIDKEHUSI KOMICTCHITHH MaTepHAIIBI
OIIK-10.3: Hcnonb3yet meronsl | OOydaromuiics 3HaeT: Bomnpocst (Nel -
WCKYCCTBEHHOT'O MHTEJUIEKTa (MAlUIMHHOTO | OCHOBHBIE METO/IBI MAIIMHHOTO 00yuenus; | Ne20)
00yueHus) ¥ aHanu3a OONIBIIMX JAHHBIX JUI | KIacCH(BHUKAIMIO 3a7ad MAIIMHHOTO O0YUYCHHS; METPHUKH
pelIeHUs IPUKIIAHBIX 3a1a4 KayecTBa MoJeiH; (GYHKIUH H METOAbl OUOIMOTEKH

Pandas: query, tail, sample, head; metoas! puasTpanun u
arperaryy JaHHbBIX; MPU3HAKHA TepeOOYISHHOCTH MOJICIIH;
MeTozpl OubamoTek sklearn, seaborn, matplotlib m numpy.
OOyyaronuiicst ymeer. 3ananus (Ne21 -
arperupoBarh JaHHble cpeicTBamMu Python; BbImomHAThE | Ne25)

¢GuIbTpanMio NaHHBIX cpeacTBamMu Python; HactpanBaTh
BeC HEHpoHHA,; BHIOWpATL THIT KiIaccHUpUKaTopa B
3aBUCHMOCTH OT ITOCTaBJICHHOH 3aJ]aui; BH3YaIN3UPOBATh
JlaHHBIe ~ cpeiacTBamMu  OumOimoTtexk  pandas, seaborn,
matplotlib;

BBIMOJIHSITh MHOTOKJIACCOBYIO KJIaCCU(DUKAIIMIO METOIaMU
oubmuoreku sklearn;

CTPOWTH JICPCBbSI PEHICHUH W BBIOJHITH [0 HHUM

IpeAcKa3aHue.
OOyyaronuiics BJiajeer: 3amganus (Ne  26-
HaBbikaMu nocTpoeHus AepeBa peleHui; Ne30)

peanu3anuu anroputMa cirydaiHoro seca (Random forest);
HaIlMCAaHMsI HEMPOHHBIX CETEH;
00yueHHUs MOJIETIH.

[IpomexyTounas aTTectanus (3a4€T) MPOBOTUTCS B OJHOU U3 CIEIYIOMUX (HOpM:
1) cobecenoBanue;
2) BeinonHenue 3aganuii B OMMOC yHuBepcurera.



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 33)13HI/IH) AJisi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’[bHOF0 pedyJjJbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-10.3: MUcnome3yer wMetons! | OOyuarommuiics 3HaeT:

HCKYCCTBEHHOTO MHTEJJIEKTa | OCHOBHBIE METOJIbI MALIMHHOTO O0Yy4YeHHs; KIaCCH(DUKAIMIO 3324 MAIIMHHOTO OOy4YCHUS;
(MaImIMHHOTO OOYYEHHs) M aHANIM3a | METPUKH KadecTBa Mojein; QYHKIMU U MeToibl Oubimoteku Pandas: query, tail, sample,
OonblIMX JAaHHBIX A pemeHusd | head; mMeroasl QUIBTpalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUYECHHOCTH MOJIEIIH;
MPUKJIATHBIX 3a7a4 MeTo; b1 OnbmuoTek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MammHHOe 00y4YeHue —

a) CHenuaaTM3upPOBAHHOE MPOrPaMMHOE pelleHue (MM Habop pelieHui), KOTOpoe BKIIOYAET B ce0s BCe MHCTPYMEHTHI IS
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX

b) osra rpynnuposka 06bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMHMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Habop JaHHBIX, KaXIasl 3a[MKCh KOTOPOTO MPEICTABISAET CO00# yIeOHbIH MpUMep, COMePIKAIINH 3aIaHHbIH BXOJHON HAOOP
JTAaHHBIX, © COOTBETCTBYIOIIII €My NPaBIIIGHBIA BEIXOJHOH pe3yIbTaT

d) mnoapaszmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAION[H METOMbI MOCTPOCHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JTAaHHBIX

3aganue 2

Cpenu npenokKEeHHBIX 3a/1a4 MAIIHHHOTO 00Y4eHHUs YKaXHUTe 3a1a4l Perpeccuu

a) Ilouck HEraTMBHBIX OT3BIBOB Ha (PUIIbM HA CaliTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpeackasanue cpoka OKyMaeMOCTH MPOEKTa
d) IIpeackazaHue peIHOYHOU CTOMMOCTH KBAPTHPHI
e) Ilouck MOIIEHHUYECKUX TPaH3aKIU

3aganue 3

K 6ubnmorexam aHanmm3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib

3aganue 4

Kakwue u3 nepeunciieHHBIX KOMaH] BepHYT AaHHbIe 111 Poccnu 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")]
3anmanue 5

OTMmeThTe BEpHBIC YTBEPKACHHUsI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBbIM npejcKkazaHUEM MOJIEH ABIISETCS TPeICKa3aHue CIIydaHoro JepeBa
b) TIlapamerps w1 kaxaoro faepesa (riry0HMHA, MUHUMAIBHOE YHCIIO 0OPA3I0B B JMCTE U T.J.) BEIOMPAIOTCS CIIy4aiHO
¢) Kaxmgoe nepeBo B jecy moydaer ClydaiiHbli MOAHA00p TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CaydailHBIM 00pa3oM
e) IlpenckazaHue MOJENH - YCPEIHEHHBIE MTPECKA3aHNs JIEPEBHER
3ananue 6

Kakoii arpuOyT 0TBE4aeT 32 MUHMMAJILHOE YHCIIO 00pa3IoB B JIUcTe?

a)
b)

min_samples_leaf
max_depth

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT AKTyaJM3ald{d C YY4eTOM DPAa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIBHOC YHUCIIO 06pa311013 B y3JIC 1A pa3£leJ'ICHI/I$I?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 8
OTMeThTe BEpHBIE YTBEP)KACHUS O BIMSHHUYU I1apaMeTPOB PEIAOLIEro IepeBhs Ha NepeodydeHune
a) Yem MeHblue 3HaueHHe min_samples_split, TeM MeHbIIe TCHACHIHUS K MEPEO0yUCHHIO
b) UYewm mensbie 3HaueHne min_samples_leaf, Tem MeHbIIIe TEHICHIMS K TEPEOOYUCHHUIO
C) UYem MeHblle IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIHUSET HA €ro MepeoOydeHHOCTh
e) UYem MeHbIIe 3HAUCHHE TTapameTpa max_leaf nodes, TeM MeHbIIE TEHICHINS K TIEPEOOYUCHHUIO

3aganue 9

Kaxkoi KHaCCI/ICI)I/IKaTOp HCO6XOZ[I/IMO HCIOJIB30BaTh IJIA MPEACKA3aHUA pasMepa OZ[O6PCHHOFO KpeauTa 1o 3alaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh HcioNb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpPHBIC YTBEPIKACHUS O AEPEBbSX PELICHHUH.
a) deM MeHbIIle CBOWCTBO gini, TEM OJHOPOHEE IPHUMEPHI B JIUCTE
b) cBoiicTBO gini ompeaenseTcst TONBKO TS TUCTHEB, HO HE TSI Y3II0B
C) CBOWCTBO samples yKa3pIBaeT HA KOJMYESCTBO PHUMEPOB B y3JIe
d) mapamerp gini, BO BceX JIMCTBSAX TOJDKSH HMETh OJJHHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKJIEHHS O CITy4allHOM JIece
a) uem GoJbIIe IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHuUsI
b) Bpems HacTpo#iKu U PaBOTHI CITYYAWHOTO Jieca YBEIMIUBACTCS MPOMOPIIMOHATIBHO KOJHYECTBY JIBEPEB B JIECy.
C) ChydaiiHbIi Jlec IPUMEHUM JUTS PEIICHHS 3a1a4 PErpecCcuu
d) chyuaiiHbIif lec TPUMEHNM JIJIS PEIICHHS 3a1a4 KIacCupUKAIMN

3amanue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyi0 KOMOWHAIIMIO TAPAMETPOB JUIS IEPEBa PELICHU
b) RandomizedSearchCV paGoraer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV naer Gonee TouHoe mpezackasanue, yem GridSearchCV

3amanwue 13
Bribepure u3 crincka 3a1a4u KilacCH(hUKaIum:
a) pasnenuTh 1o Gororpadyu KUBOTHBIX Ha KOIIEK U COOaK
b) mpemnckazarh CTOMMOCTE KBAPTHPBI M0 33 [aHHBIM MTApaMeTpamM
C) pasluenuTh TpUObI HA CheJOOHBIE U AITOBUTHIE
d) crpynmupoBaTh TEKCTHI IO UX SMOLMOHATIBHON OKpacKe

3ananue 14
OTMeThTe BEpHbIE YTBEPKICHUS
a) B kadecTBe mepeMeHHbBIX I 00YYCHUS AepeBa MOTYT OBITh UCIIONB30BAHBI KAK KOJIMYECTBEHHBIC, TAK U KATETOPUAJIbHBIC
MIPHU3HAKA
b) JlepeBss perrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT mpeackazaHus HA TPCHUPOBOIHOMN BBIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

3amanue 15
Oo0yuaromias BeiOopka (X _text, y_test) ato —
a) Bribopka, 110 KOTOPOI HACTPAMBAIOTCS ONTHMAIILHBIC TAPAMETPhI JAepeBa
b) Bsibopka, Mo KOTOPOU OIEHUBAETCS KAUECTBO MTOJIYUECHHOTO JiepeBa pelieHnui
C) Bribopka, 10 KOTOPOIi OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEIH U3 MHOKECTBA MOJICIICH
d) MHOKeCTBO 1eJeBbIX 3HAYCHUI ISl JAHHOTO HAbopa JaHHBIX




3amanue 16
Ipu 06y4YeHHn HEKOTOPON MOJIETH Ha TPEHUPOBOUYHOMN BHIGOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, MOJTydeHa GobInast
pa3HULA MEKTY 3HAYECHUAMH METPHK Ha TPEHMPOBOUHOM M TECTOBOM BEIOOPKAX. O YeM 3TO MOKET FOBOPUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenne TaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT pacIpeie/IeHUs B TPEHUPOBOYHOM

€) Mogens HemooOyUCHA

d) Mogenp uaeansHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHAIMN HE BBI3OBYT OLIHOKY?
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]]

3amanue 18
Kakwe cTpoku mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK HatadpaiimMa data (MHAEKCH MOCIe0BaTeNbHOCTE uncel oT O ¢ 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 MOXeT ObITh UCIIOJIb30BaHA CTyNeHuYaTast QyHKINS aKTHBaLUu?
a) Omnpenenuthb K CheTOOHBIM HUITH HECHETOOHBIM OTHOCHUTCS IPU6?
b) Omnpenenurs kK KakOMy U3 Tpex KiIaccoB (setosa, vercicolor, verginica) OTHOCUTCS UpHC?
C) Pasgenuth TEKCThI HA HEWTpANbHbBIC, HETATUBHBIC U MOJIOKHUTEIbHBIE.
d) TIIpeackasaTp pa3mep 3apabOTHOM IIIATHI CIICIIUAUCTA 110 ONPEICICHHBIM [TapaMeTPaM.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OTOHb.

3aganue 20
Kakoe 3HaueHre MOXKET HMETh B3BEIICHHAS CyMMa BXOJI0B HEHPOHA (10 UCIIOJIb30BaHMSI AKTUBAIIMOHHON (DYHKIIHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHus J1JIsl OIIEHKU HABBIKOBOT0 00Pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

Kox n nanmeHnoBanue

MHJIIKATOpa JOCTHKEHHS O0pazoBaTesbHBIA pe3ysIbTaT
KOMITETEHIINT
OIIK-10.3: Mcmoap3yeT METOIbI OOyyaronuiicss ymeer:
HCKYCCTBEHHOT'O MHTEIUIEKTA arperupoBarh JaHHbIe cpecTBamMu Python; BEIIONHATE GUILTPALIUIO JAHHBIX CPEICTBAMH
(MamHHOTO 00Y4YeHHS) U Python; HacTpanBaTh Bec HEWPOHHA; BEIOMPATH THIT KIACCU(PHUKATOPa B 3aBUCUMOCTH OT
aHanu3a OOJBININX JAHHBIX JUIS MOCTaBJIEHHOH 3a/1a4M; BU3YaJIM3UPOBaTh JaHHBIE CpeacTBaMu OMOIHoTeK pandas, seaborn,
peueHus MPUKIAIHBIX 3a1a4 matplotlib; BermosHsITE MHOTOKITACCOBYIO KiTacCH(UKaIuio MeToqamu 6ubnmnoTeku sklearn;

CTPOUTH ACPEBbA peHIeHI/Iﬁ U1 BBIMOJHATH IO HUM IPCJACKa3aHUe.

3amanue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama dQamunus>.ipyng (wanpumep, lab2 tiuzhna.ipynb), nogxmounte
6ubmmoTexkn numpy 1 pandas u npoutute faHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIHMYHMH AaTadpeliMa Sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yanu3alun Oubinorexu pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJENed K  YCIOBHBIM
MOJMHOXECTBaM Ha0opa JIaHHBIX BhIBEANTE rpadUK yCreBaeMOCTH 110 MaTEMATHKE M YTEHHIO C PAa3[IeJICHUEM IO TI0JTY.

3amanme 22

3arpysurte Moayau 6ubarnoTek numpay u matplotlib, a Taxke Mmoaynu 6ubauorekn Scikit-learn, HeoOXxoauMBIe T paOOTHI C JPEBOM
pemennii. U3 sklearn.datasets parpysure tectoBblit Ha0op iris. 3yuure CTpyKTypy MOJy4E€HHOro Habopa AaHHBIX. B HaGope 150
3K3eMIUIAPoB ("'cTPOK" B MPUBBIYHONH HaAM TEPMHUHOJOTHH). KakIIoMy 3K3eMIUIPY COOTBETCTBYET UETHIPE YHCIIOBBIX aTpuOyTa
(MHa yalencTUKa B CM; INTMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIECTKa B CM; LIIMPUHA JIeTIeCTKa B cM) 1 Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. naHHBIH HaOOp MO3BOJISIET PELINTH 33/auy KiacCU(HKAIMM, OTHECEHHs PacTeHHs "HpUC" MCXOIS M3 IIUPUHEI
JICTICCTKOB, JUIMHBI YaIICIMCTHKA U T.J. K OTHOMY U3 TpeX KnaccoB. Co3naiite nemoncrparuBHblii Decision Tree kiaccudukarop,




UCIIONB3Ysl OJHOMMEHHBIA Kitacc w3 Oubnmoreku sklearn u coxpanure ero B nepemeHnyro dt. Jlns pasmencHus MHOXKECTBA Ha
TECTOBOEC W TPCHUPOBOYHOE HCIOJB3yHTe MeTon train test split. OToOpa3uTe MOIYYCHHOE ICPEBO pEIICHHI Trpaduvecky,
ucnonb3yiite meron plot_tree

3ananue 23

3arpy3urte JaHHBIE U3 BCTpOeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboi Habop u3 1797 pyKOMHMCHBIX M300paXeHNH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe 1epeBo pemieHnid U MOIyYIHTe MpecKa3aHie Ha TECTOBON BEIOOpKe. Busyanmsupyiite mpenckasaHue, yKaKUTe TOTHOCTh
JUISL TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasmisieT co6oii coBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CIHCKOB:

{'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 kaxmoii crpouke 13 uncioBrIX 3HaUeHNHA. Bamma 3amada HaiiTa onmmcanne Kakaoro u3 Hux. Tak mepBoe 3Hadenue (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYyIIy HACEICHUS.

[ocTpoiiTe nepeBo penIeHnH, IpeNCKa3bIBAIOIIEEe CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHJIbS - BEJIMIHMHA HETIpepbIBHAs, U AepeBo knaccudukanuu DecisionTreeClassifier Ham He mogoinér. s npenckasanns 3Ha9CHHS
1e7IeBoi (DyHKIMH HyXHO perpeccronHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce nepeBbs HA NaHHBIX bOston IO CIETYIONINM ITapaMeTpaM:

MaKcHMalibHas IyOuHa - ot 2 10 15 ypoBHeii

MUHHMMAaJIbHOE YHCII0 P00 A pasaeneHus - oT 2 o 10

MUHHMMAaJbHOE YHCII0 Mpol B nucte - oT 1 10 10

OTt06pazuTe Tydiye mapaMeTpsl U JIydilee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite Monmenbs RandomForestClassifier ¢ 15 mepeBbsMu m MakCHMalIbHOU
rTryOuHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

OOyunre momy4eHHYI0 MoJenb. BeimonanTe npenckasanue. [TocunTaiite TOUHOCTH (Score) [uIs jeca.

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa Al JAEPEBbEB pEIICHWH B CO3JaHHOM JIeCy, HCIIOJNb3Ys, HAlpuMep, arpuoyT
feature_importances_.

OIIK-5.4: Wcnone3yer wmeronsl | OOygarommiica BiaageeT:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIkaMu IOCTPOEHUS I€PEBa PEIICHUIA.

(MamMHHOTO o0yueHust) U | HaBelkamu peanusanuy anroputMa ciydaiinoro jeca (Random forest)
aHanu3a OONBIIMX [AaHHBIX U | HaBbIkaMu HAmMCaHUS HEHPOHHBIX CETEM.

pelIeHUs] IPUKIJIAIHBIX 3a4a4 HaBsikamMu 00y4eHHUs] MOAETIH.

3amanue 26

3arpysute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite kiaccupuKaTop, CO CICAYIOIIMMHU IapaMeTpaMu JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO 00BEKTOB B JIUCTE - 4.

Paznenure monyveHHbIe JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM IIPUHAJUIC)KAT JaHHBIE N3 TECTOBOM BHIOOPKH, COXpaHUTE Pe3yibTaT Mpeacka3aHuii B nepemMeHHyto predicted.

3anmanue 27

3arpy3ure BCTpOCHHBIN Habop boston.

Ha6op manHbIX boston mpencTaisieT coboi cnoBaph ¢ kirodamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CITUCKOB:

Ucnione3ys anroputm cirydaiinsiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 nepeBbsiMu 1 MaKCUMAaIbHOM
TIyOMHOW paBHOUM 5 ypoBHsM aiisi naHHBIX. OOydWTe MONYYCHHYIO MOJeNb. BhIMonaHUTE Tpeackazanue. [locuuraiite TOYHOCTH
(score) mns yeca

3ananue 28

Wmnoprupyiite Habop aanueix Fashion MNIST (nanueie 6ubmuotexu Keras), coaepxamuit 70 000 u300paskeHHil 37I€MEHTOB
OJICXKIbI B IPAJIALIUIX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npouTuTe qaHHbie/

Paznenure Habop Ha TPEHHMPOBOYHBIH U TECTOBEIN B ponopu 85/15.

Buzyanusupyiite nepBbie AecsTh 00BEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

TloctpoiiTe HEMPOHHYIO CETh, COCTOSIIYIO U3 TPEX CJIOEB: BXOJHOIO, CKPBITOTO U BBIXOJHOTO..

3anganue 29

Cxauaiite mannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlnst ckaunBamus HEOOXOAUMO TIPOUTH MPOLIEIYPY
peructpanun. Pacnakyiite apXxuBbl train.zip u test.zip ¢ JaHHBIMHU B KaTaJIOT€ CO CBOUM TIPOEKTOM.

B xaTanore train co3gaiite nse nanku cat u dog. Pasaecute n300pakeHus U3 KaTayuora train o BHOBb CO3/IaHHBIM HankaM. Bel MoxeT
czenath 310 BpyuHyto (0 6ayuroB) mim nporpaMmHo (1 6ajur) ucnonb3ys MeToas! si3bika Python. Bam nonanodutces 6ubnmoreka os
Y METOJIbI CTPOK.




CrenepupyiiTe natacera U3 M300paKeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C nomoisio Meroza flow from directory co3nmaiite renepaTop JaHHBIX Ha OCHOBE M300pakKeHHH M3 KaTasora.

Hccnenyiite nomydeHHbIH reHepaTop. BeiBenure Ha 3KkpaH, H3ydure Gopmy.

[IpoBenure oOpaTHyto onepaiuo. Busyanusupyiite nepsble T 00bEKTOB U3 MOJIYYEHHOTO0 Habopa JaHHbIX.

Pacmennte nmeroniuecs 1aHHbIe Ha TpH Habopa (train,test,validation), mnbo ucnonb3yiiTe NaHHBIE U3 apXuBa test, HOATOTOBUB UX
COOTBETCTBYIOLTNM 00pa3oM.

CaMocTosTeNnbHO co3AaliTe U 00y4InTe HEMPOHHYIO CETh IS Pa3iIMueHHs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 4acTb 2).
Jlo6eiiTech TOYHOCTH MOJIENH Ha BaJHIAIIMOHHOM BEIOOpKe He HIke 80%

3amanune 30

Peanusyiite kiacc Neuron OCYIIECTBISIOUIMN BHIMOMHEHHE (QYHKIMU =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHbBIE HA BXOJI, W - Beca BXOZIOB, a b - cMeleHne. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y OeauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. JlJst 7TOro caMoCTOsTENBHO 3ajaiiTe Beca ¥ CMEIIEHHS ¥ 3HAYCHUS BXOJIOB U IIPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO 000 CII0H MEXTY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloIUXcsl K NPOMEKYTOUYHOM aTTecTaluu

UckyccTBennblid nHTEIEKT. OcHOBHBIE oHATHS .
MammHHOE 00yJeHHe.

I'my6Gokoe obydeHue.

OOyueHmne ¢ yunurteneM U 0e3 YIUTes.

OcHOBHBIC IOHATHS aHAIN3a JaHHBIX. JJaHHBIE, MOJIENb, 00pa00TKa TaHHBIX.
MeTo0mornuecKrue MPUHIHITEI aHAIN3bI JaHHBIX.
Lenu, aTanbl, METOIbI M TEXHUKU aHAJIU3a JaHHbBIX.
dunpTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums nansaeix B Phyton.

. Buzyanuzanus B Pandas.

12. bubnuoreku Seaborn u Matplotlib

13. Pemaromme nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmava xkraccupUKaIHH.

15. [epeBss penreHnit. OCHOBHBIE TapaMeTpPhI IepeBa.
16. JlepeBo perieHHi B 331241 PErPECCHH.

17. Merox OnmKkalIInX COCENeE.

18. Kownmemnius cay4aiHoro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3IOB.
20. YcpenHeHnue NporHo30B.

21. TIpoGiema mepeoOyUeHHUsL.

22. Twumsl onmboK: true negative, false positive.

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

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHUW aKTHBALMU HEHPOHA.

28. IlepuenTpoH.

29. OOyueHue HeWpoHa.

30. I'pagueHTHBIN CITYCK.

31. JIpoGsieHue mara npu rpagdeHTHOM CITyCKe.

32. CroxacTH4yecKui rpaJIneHTHBIH CITyCK.

33. Merox HAUCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpnHOCII0HHAsE MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

37. CBEpTOYHBIN CIIOH, CIION ITOABBIOOPKH, TTOTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck u3zobpaxkeHus 1Mo 00pasIry.

BoOoo~Nog~wWNE
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3. MeToauyeckne MaTepHaJibl, ONpeAe/solue NPouelypy U KPUTEPUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYYAIOMIEMYCs, €CIIM KOJIMYECTBO MPABWIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISCTCS 00yUYaAIOMIEMYCsl, €CITH KOJTHYECTBO IPABIIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIH KOJMWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 001Iero oobEéMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi O1eHOK 1O pe3yJIbTaTaM BBINOJHEHHUS 3aJaHUil

«OTAUYHO» — CTaBUTCS 32 PadOTY, BHIIIOJIHEHHYIO TOJHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopomo» — CTaBUTCA 32 PadOTYy, BBIIOJHEHHYIO TOJHOCTBIO, HO IIPY HAJMYWHU B HEH HE Oosee OJHOMH
Herpy0oii oK U OTHOTO HeoueTa, He OoJiee TpeX HeJJOUETOB.

«Y10BJIETBOPUTEIbHO» — CTABUTCSA 32 padOTy, eCcii 00yJaroUIHiics MPaBHILHO BHIMOIHII HE MeHee 2/3
Bcell pabOoThl WM JOMYCTHI He Oojiee OqHON Ipy0oil OmIMOKM M IBYX HEIOYETOB, HE Oosee OAHON TpyOoil u
oJHOH Herpy0oii ommnoOKu, He OoJiee Tpex HerpyObIX OMIMOOK, OHOM HETPYOOH OMMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCA 32 pabOTY, €CJIM YHCIIO OMIMOOK U HEJIOUETOB MPEBBICUIIO HOPMY
TUIsL OLIEHKH «yJIOBJIETBOPUTEIHHO)» I MTPABUIHHO BBHIITOJHEHO MeHee 2/3 Bcell paboThl.

Buowr owubox:

- 2pyOvle OwubKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUI, HOPM, HE3HAHUEe NPUEMO8 peleHuUs 3a0ad,
OWUOKY, NOKa3blealowjue HenpasuibHoe NOHUMAHUE YCI08UsL NPEeOIOHCEHHO20 3A0AHUS.

- Hezpybbie OwUbKU: HeMOYHOCU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLUL 8b100P X00d peuleHusl.

- HeOouembvl.: HePAYUOHAbHbIE NPUEMbL 8bINOJIHEHUSA 3A0AHUsL, OMOebHble NOZPEUHOCMU 8 (POPMYIUPOBKe
86160008, HEOPEINHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHNWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX MOHATHH W (QyHAaMEHTAIbHBIX IMpOoOJieM; MPUOOpen HEeoOXOAWMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO MPUMEHEHMSI MTOTYUEHHBIX 3HAaHUM, HE JOMYCTHII (DaKTUUECKUX OLIMOOK IPH OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHYECKUH MarTepual, JOIyCKas JIMIIb
HE3HAYUTENIbHbIE HapYUICHUS MOCIe10BAaTEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIIETCS B TOM CiIydae, KOTJla CTyJCHT AEMOHCTPUPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOTr0o Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATMTUYECKOMY MBIIIJICHHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIO)KEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HAaBBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTHMH, OTKa3 OTBEYATh HAa JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTY4YEHHUS TTOJI0KUTEITbHON OLICHKH.
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