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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIQICHUC CTYACHTAMHU OCHOBHBIMU METOAAMU METOJ0B MAIlIUHHOT'O 06yqu1/1;1, TMOJIYYCHUE HABBIKOB ITPOTrpaMMUPOBAHUA

aJITOPUTMOB B obactu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIn3a MNOJTYUYCHHBIX PE3YyJIbTAaTOB.

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

Iuxn (pasgen) OI: | 51.0.31.01

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

OIIK-10 Criocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUYECKHE 337a4H B 00JIACTH CBOEH MpodecCHOoHANbHON eSTeTbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKyCCTBEHHOI'O MHTEJUIEKTa (MALIMHHOTO OOY4YeHHs ) U aHaIM3a OOJIBIINX JAaHHBIX IS peLeHUs
NPUKIaTHBIX 3a/1a4

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

3.1 [|3HaTh:

3.1.1 | ocHOBHBIE METOABI MAIIMHHOTO 00Y4EHUs; KIIaCCU(PHUKAIIUIO 3a/1a4 MAIIMHHOTO O0YYEHHS; METPUKU KauecTBa MOJAEIH;
¢dynknuu 1 MeTonsl oubnmuoreku Pandas: query, tail, sample, head; MeTonsl GUIBTpaIliK U arperanyy JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIEIH; MeTobl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2 | YMeTh:

3.2.1 | arperupoBath JaHHbIe cpeacTBamu Python; BEIONHATH (GHIbTpannio faHHBIX cpencTBamu Python; HactpauBaTs Bec
HEeWpOHHA; BEIOMPATh THI KIACCH(HUKATOPa B 3aBHCHMOCTH OT ITOCTABICHHON 3a/1aul; BU3yaJN3HPOBATE TAaHHBIE
cpeactBamu 6ubnuoTek pandas, seaborn, matplotlib;

3.2.2 | BBITONHATH MHOT'OKIIACCOBYIO KIacCH(HKAINI0 MeTonamu onbmmnorexu sklearn;

3.2.3 | cTpoOHTH JepeBbs PEIICHUI U BBITOIHATH IT0 HUM IPEACKa3aHue.

3.3 | Baagertn:

3.3.1 | nocTpoeHus AepeBa peLCHUN;

3.3.2 | peanm3anuu anroputMa ciaydaitaoro yieca (Random forest);

3.3.3 | HanucaHust HEUPOHHBIX CETeH;

3.3.4 | oOyueHHS MOZICTIH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HaumeHoBaHMe pa3esioB H TeM /BH]I 3aHATHS/ Cemectp | YacoB | Ilpumeyanue

3aHATUSA / Kype

Paznen 1. BBeieHne HCKYCCTBEHHBIH HHTELIEKT

1.1 HckyccTBenHslit naTemiekr. OcHoBHBbIe moHsTHS V. MamunHOe 00ydeHue. 7 2
I'nydokoe odydenue. OOyueHue ¢ yuutesaeM U 6e3 yautens. /Jlex/
1.2 3HaKOMCTBO ¢ cepBucaMu MckyccTBeHHOro nHTewtekTa. /I1p/ 7 2 T'enepanyu
M300paXKeHUH,
1.3 3HAKOMCTBO C CEpPBUCAMH UCKYCCTBEHHOI'O HHTEIUIEeKTA. /J1ab/ 7 2
14 [Jannsie, Mmozenb, 00paboTka JaHHBIX. MEeTOI0I0rn4eCKie MPUHIHUITBI aHATU3bI 7 2

IaHHbIX. L{eny, aTansl, MeTOAB! M TEXHUKH.
@unpTparys TpyNIUPOBKA U arperarys JaHHbIX. /JIex/

1.5 ANTOPUTMBI U CTPYKTYPHI TaHHBIX. bubmmorexa Pandas: CTpyKTypsI TaHHBIX: 7 2
Series u DataFrame. @unbTpanus AaHHBIX. BBIBOA CTPOK M KOIOHOK. MeToAbI
query, tail, sample, head. O6beauneHNe MeTOOB. /TIp/

1.6 OunbTpanus AaHHBIX. buomuoreka Pandas. BeiBon cTpok u komoHOK. MeTo b 7 2
query, tail, sample, head. O6benuHEHNE MeTOIOB. /J1ab/

1.7 Arperanusi, TpyIIIHPOBKA U COPTUPOBKA TaHHBIX. /JIex/ 7 2

1.8 Arperarus qanabeix B Pandas: count, sum, max, min, mean, median. MeTosl 7 2
groupby u aggregate. O0bpeauHeHNE MeTOOB. /IIp/

1.9 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTomsr 7 2
groupby u aggregate. O6bpenuHeHNEe MeTONOB. /JIab/

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

1.11 Busyanusanus ganasix B Phyton. Metonsl Busyanuzanuu B Pandas. bubnuoreku 7 2

Seaborn n Matplotlib. I'padukwm, TenoBsie KapThI, AMArpaMMbl PACCEHBAHHUS.
AHanu3 1 MHTepIpeTalys pe3yabTaToB Busyannsauu. /[1p/




1.12

Busyanuzauus ganusix B Phyton. Metonsl Buzyanuszauuu B Pandas. bubnnorexu
Seaborn u Matplotlib. I'paduku, TermioBbie KapThl, AUATPAMMBI PACCEUBAHHUS.
AHaNM3 1 HHTEpIIpeTanys pe3yabTaToB BU3yanm3anud. /J1a6/

Paznen 2. MeToabl MAILIMHHOIO 00y4eHHs

2.1

Pemaromue nepeBbs: ocHOBHBIE MOHATHS. Knaccudukanus. [lepeBbs peleHuid.
OcHoBHBIE ITapaMeTpsl JiepeBa. JlepeBo pemenui B 3a1aun perpeccur. /Jlex/

2.2

Pemarorue nepeBbs: o0ydeHue Moaenu. bubmuoreku sklearn, pandas, numpy.
Bri6op mapamerpos mopenn. Kpoce-samunanust. I1pensapurensHas o6paboTka
JaHHBIX. TpeHUPOBOUHBIH HAOOp AaHHBEIX. TecTOoBbIM HAOOpP NaHHBIX.

Mp/

23

bubnuorexu sklearn, pandas, numpy. Beioop mapamerpos monenu. Kpocc-
Banuparys. [Ipensapurensaas 00paboTka TaHHBIX. TpPEeHUPOBOYHBIH HAOOp
JaHHBIX. TecToBBIN HAOOp AaHHBIX.

/J1a6/

24

Konuenuus ciaydaiinoro seca. CiydaiiHasi BBIOOpKa TPEHHPOBOYHBIX 00Pa3LOB.
VYepenuenue nporHo3os. IIpo6iema nepeodydeHus. MeTpHKy KadyecTBa MOIEIIHL.
Tectuposanne ROC AUC. /Jlex/

2.5

Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3LIOB.
VYepenuenue nporuosos. [Ipobiiema nepeodyuenus. Tursl omubok: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.6

Heiiponnsre cetu. MckyccTBeHHbIe HelipoHsl. [leprientpon. O0ydeHne
HeifipoHa. /JIex/

2.7

Pacrio3HaBaHue PyKOMUCHBIX U(P. AITOPUTMBI CIY4aiiHOrO Jieca.
OnTuManbHbIC TTapaMeTpHI iepeBa u jeca. /J1ad/

2.8

HckyccTBeHHsIi HelipoH. Bxon, GyHKINS akTHBAIH (CHTMOHIA,
runepOonmueckuit TanreHc, SoftMax). [Togbop Becos. /I1p/

2.9

HckyccTBennslii HeiipoH. Bxon, ¢pyHkuus akruBanuu (CurMona,
runepOoarueckuii Tanrenc, SoftMax). ITogdop Becos. /J1a6/

2.10

Hetiponnas cetb. OanocinoiiHas Mojenb. CBepTOYHbIE HEHPOHHBIE CETH.
CBEPTOUHEII CIIOH, CIT0i MOABBIOOPKY, TIOTHOCBSA3HEIH ci10i. [{eneBas
bynkuus. /Jlex/

2.11

Bubnuoreka Keras. ITIonMHOCBS3HBIN U CrIIQXUBAIOMIKK cIoH, cinoil Dropout.
Pemenune npobieM nepeoOydeHus.

Krnaccudunkanus n3o0pakeHuii o HeCKOIBKUM Kitaccam (Oomnee nByx). Habop
nannbix Fashion Mnist. /TTp/

2.12

Bubnuoreka Keras. I[TonMHOCBSA3HBIN U CTIXUBAIOMINK cIOH, ci1oi Dropout.
Pemrenue npobGiieM nepeodydenus. /J1ab/

Pa3nen 3. CamocTosiTe/ibHAs padoTa

3.1

Harmmcanmne coOCTBEHHBIX KIACCOB IS ONMCAHUS HEWPOHHOMH ceTn. HelpoH.
Croit. Cetb. OOydyeHnue monenu. Bermonnenue npeackazanus. /Cp/

32

IIpenckazanue nosa 1o pocTy M BeCy ¢ IOMOILBIO HEHPOHHOM ceTH.
Bemonuenne npenckasanisa. MUHUMHU3AIMS 3HAUCHUS (DYHKIUH TTOTEPb.
OOyueHne: CTOXaCTUIECKHiA TpaJIneHTHBIN ciyck. /Cp/

33

3agaun pacno3HaBaHMs 00pa3oB. Kimaccudukanms oopexros. [Tonck
nzo0paxkenus o odpasuy. /Cp/

34

BHemHie HCTOYHUKY TaHHBIX Ut ananmu3a. Kuggle. TToAroToBKa JaHHbIX.
Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /Cp/

3.5

KommrerotepHoe 3perue. bubmmoreka OpenCV. CermeHTanus n300pakeHui.
JerexkrupoBaHne 00bEKTOB.
/Cp/

3.6

Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexuBaHue IBUKYIIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JINII.

/Cp/

3.7

O06paboTka ecTeCTBEHHOTO s13bIKa. OCHOBHBIE MTOHATHUS. TOKeHE3aIHsl.
Jlemmarusanusi. /Cp/

3.8

O0pabotka ecTecTBEHHOrO si3bIKa. [lapcuHT 3aBrcuMocTeil. PaciosHaBanue
MMEHOBAHHBIX CyIIHOCTEH. OnpeieNieHre TOHATBHOCTH TEKCTa C IIOMOIIBIO
HeHpoHHBIX ceTeil. bubnmorexu tensorflow, Keras, Habop ganaeix IMDb. /Cp/

39

Ioaroroeka k nekuusim /Cp/




3.10 IMoaroroka k mabopaTopHbIM 3aHsTUSAM /Cp/ 7 16

Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTALIMIO

4.1 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIC MaTEePHANbI IS IPOBEICHHS IIPOMEXKYTOYHOH aTTECTAllMH OOYJAIOMINXCSl MPUBEICHEI B MIPHUIOKECHUH K
paboueii mporpaMme TUCIUTUIAHBL.

DOopMBI U BUBI TEKYLIETO KOHTPOJISA MO AUCLUIUIMHE (MOIYINIO), BUABI 3aJaHUM, KDUTEPUU UX OLICHUBAHUS,
pacmpeereHre 0auToB IO BUAAM TEKYIIEro KOHTPOJIS pa3padaThIBAIOTCS MPEIOAaBaTelIeM JUCIUILIHHEI C YIETOM €€ CIICIU(DUKA 1
JIOBOZIATCS IO CBEJICHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpenojaBaTeleM JUCHUIUIMHBI (MOYIsl) B paMKaxX KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. st pUKCHpoBaHHS PE3yIbTATOB TEKYIIETO KOHTPOIIS MOXET HCIIOIB30BATHCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas 1uTEpPaTypa

ABTOpBI, COCTAaBUTENN 3aryaBue Wznarensc On. aapec
TBO, TOX
JI1.1 |Huxonsckuit C. H. ABTOoMaTH3a1Us HH(GOPMAIIOHHOTO TIOBEICHUS U Mocksa: | https://e.lanbook.com/bg
WCKYCCTBEHHBI MHTEIUIEKT: YueOHoe nocodre MUPOA,
2020

6.1.2. Jlono/iHUTE/ILHAS JUTEPATYPA

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. agpec
TBO, TOJ1

JI2.1 |2Kenesnos M. M. MeTo/bl U TEXHOJIOTHH 00pabOTKH OONBIINX JTaHHBIX: Mocksa: https://e.lanbook.com/bg
y4e0HO-METOANIECKOE TI0CO0HE MOCKOBCK
i
rocyaapct
BEHHBIN
CTpPOUTEIb
HBIN
YHUBEPCH
tet, 2020

6.2 UH(dopManmoHHbIe TEXHOJOTHH, HCIOJIb3yeMble TPH 0CYIEeCTBJIEHHH 00pa30BaTeJILHOTO Mpouecca Mo AUCHUILINHE
(Moay.10)

6.2.1 IepeueHb JIMIIEH3HOHHOTO M CBOOOHO PACIIPOCTPAHSIEMOT0 IIPOrPAMMHOI0 00ecnedeHus

6.2.1.1 | Python

6.2.2 Ilepeyenn npogeccHOHANBHBIX 023 JAHHBIX U MHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas 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 | ba3a nanHbix ['ocynapcTBeHHBIX cTanaapToB http://gostexpert.ru/

6.2.2.4 | baza nanHbIX «XKene3nonopoxHbie mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe aymuTOpHuH JUTS TIPOBEICHAS 3aHATHH JICKIIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIIHAIN3NPOBAHHOI MeOeIbIo
U TeXHIYECKIMHU CPEACTBAMH OOyJIeHHS: MyIbTUMEHHHOE 000pyIOBaHHE JUIS IIPEJOCTaBICHHs yaeOHOH HH(opMarn
OOJIBIIION ayTUTOPHHU /WK 3BYKOYCHIIMBAIOIIEe 000pyI0BaHKE (CTAIOHAPHOE WU IEPEHOCHOE).

7.2 | YueGHble aymuTOpHUN JUIS IIPOBEICHUS 3aHATHI CEMHHAPCKOr0 TUIA, IPYIIIOBBIX U MHAWBUIYaIbHBIX KOHCYIbTAlUi,
TEKYILEro KOHTPOJIS U TPOMEKYTOUHON aTTECTAINH, YKOMILICKTOBAHHbBIE CIIEIMATM3UPOBAHHON MEOEIbIO 1
TEXHUYECKUMH CPE/ICTBAMH 00y4EHHUS: MyJIbTHMEIHNIHOE 000pYI0BaHIE H/UITH 3BYKOYCHIIMBAIOIIEE 000PYy/I0BaHUE
(cranroHapHOE WM IEPEHOCHOE).




73

[TomenieHust 11 CAMOCTOSATENLHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3SMOKHOCTBIO MOJKITIOYEHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JIOCTYIIA B JICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

7.4

INomemnteHus A XpaHeHHUs ¥ NPOPUIAKTHYECKOr0 00CTyKUBaHUS y4eOHOTO 000PYIOBAHUSL.

7.5

JlabopaTopuH, OCHAIIEHHBIE CHEIIHAaIBHBIM JIA0OPAaTOPHBIM 000pYIOBaHHEM: KOMITBIOTEPHONH TEXHUKON C YCTaHOBICHHBIM
[1O: Python, a Tarke ¢ BO3SMOKHOCTBIO OAKIIOUEHHS K ceTH "MHTepHeT" u obecrieyeHneM JI0CTyIa B DIIEKTPOHHYIO
nH(OPMAIOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA




[Ipunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEXKYTOUYHO ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbBI UCKYCCTBEHHOI'O UHTEJUVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

Hamnpapnenue moaAroToBKy / CienUaIbHOCTb

23.05.05 CucrteMsl 00ecIieueHns ABUKEHUS TT0€310B

(k00 u HaumeHosaHue)

HanpasnenHocTs (pohuiib )/crieruain3anus
TeﬂeKOMMyHI/IKaHI/IOHHLIC CHUCTEMBI U CETH KCJIC3HOAOPOKHOI'O TPpaHCIIOpTa

(HaumeHosamue)



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
06yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3.IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTalluu: 3a4€T, / CEMECTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH Kon MHAWKATOpa JOCTHXKCHUA KOMICTCHINN

OIIK-10: Cioco6eH (hopMyIHpOBaTh U peUIaTh HAYYHO-TCXHUICCKHE OIIK-10.3: Mcnonb3yeT METObI HCKYCCTBEHHOTO
3a/a4d B 00JacTu CBOEH MpodecCHOHANEHON AEATEIEHOCTH MHTEIUICKTa (MAIIMHHOTO OOYUYCHHUS) U aHATU3a
OOJIBIINX NAHHBIX JJIs PEIICHUS MPUKIATHBIX 33724

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pPe3yJIbTaATaAMU 0CBOEeHHSI 00Pa30BaTeIbHOI MPOrpaMMbl

Ko v HanmeHOBaHNE HHIUKATOPA O11eHOYHEIE
PesynbTarel 00yueHus O JUCIUILTUHE
JOCTHKEHUS KOMIIETCHIINHA MaTepHabl

OI1K-10.3: Hcnons3yer Metoabl | OOyJaromuiAcs 3HAeT: Bompocst (Nel -
UCKYCCTBEHHOI'O MHTEJUIEKTA (MALIMHHOTO | OCHOBHBIE METOJBI MAITMHHOTO O0yJIEHHUS; Ne20)

00y4eHHs) ¥ aHaIU3a OONBIINX JAHHBIX AT | KIACCH(DHUKAIMIO 3384 MAIIMHHOIO 00YYEHH s, METPUKH
pellieHus MPUKIAIHBIX 3124 Ka4yecTBa MOCITH; QYHKIIMH U METO/IbI OMOINOTEKU
Pandas: query, tail, sample, head; metomas! GpuabTpanun u
arperaiyu JaHHBIX; MPU3HAKH [1EPe00yUICHHOCTH MOICITH;
MeTtojibl Oubanorek sklearn, seaborn, matplotlib 1 numpy.
OO0yuaroniuiicst ymeer: 3amganus (Ne21 -
arperupoBarh JaHHbIe cpecTBamu Python; BEIIONHATE Ne25)

(bunbTpanuio JaHHbIX cpeacTBamu Python; HacTpauBath
BEC HEWpPOHHA; BRIOMpATh THIT Kiaccupukaropa B
3aBUCUMOCTH OT ITOCTABJICHHOW 3a/1a4H; BU3yaJIH3UPOBATh
JTAaHHBIE cpefcTBaMu OMOIHoTeK pandas, seaborn,
matplotlib;

BBITIOJIHSATH MHOTOKJIACCOBYIO KJIACCU(HUKAIIUIO METOIAMH
oubauorexu sklearn;

CTPOWTH JACPEBbsI PEHICHUN U BBITIOIHATE 110 HUM
npeJiCKa3aHue.

OO6yuaronmuiics BaajeeT: 3anaHus (N 26-
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanuszaiuy aIropuTMa ciayvaitoro jieca (Random
forest);

HallycaHUsl HEMPOHHBIX CETEH;

00yUYCHHS MOJICITH.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 clieayromux Gopm:
1) cobecenoBanue;
2) BeinonHenue 3aganuil B OMMOC Yuusepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIN WHbIE MATEPHAJIBI [IJIs1 OLIeHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1H) ONBITA AeATEeTbHOCTH, XapAKTEPHU3YIIHMX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIH I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEAHA3HAYEHHBIE i NPOBEIEHUS ATTECTALIMOHHOTO
MEPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLEHOYHBIX HPOUEAYpP KOJMYECTBE BapHaHTOB. OIEHOYHEIC
CpEICTBa MOJUICKAT aKTyaIW3alldd C YYEeTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHHA WU



Kon n nHanmenoBanue WHAWKATOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-10.3: Hcnons3yer Metoabl | OOyyaromuiics 3HaeT:
HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYEHUs; KJIacCU(HKALUIO 3a/lad MAIIMHHOTO O0YYeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; (YHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OONBIIMX JaHHBIX A4 pemieHusa | head; MeTojisl (UIBTPALMKM W arperaldy JaHHbIX; MPU3HAKH MEePeo0yUEeHHOCTH MOJICIIH;
MPUKIIAIHBIX 327129 MeTtoabl OnomoTek sklearn, seaborn, matplotlib u numpy.
3anmanue 1
MammHHOe 00y4eHne —
a) CrenuaIM3UpOBAaHHOE MPOTPaMMHOE penreHue (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
U3BIICYCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX
b) ora rpymnmposka 06nekToB (HabimromeHuiA, cCOOBITHIT) HA OCHOBEIAHHBIX, OMIMCHIBAOIINX CBOMCTBA 0OHEKTOB
C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yueOHbIi MprMep, COMepIKaINi 3aIaHHBIIT BXOJHOW HAbOP
JIAaHHBIX, ¥ COOTBETCTBYIOIINI €My IPaBUIbHBIN BBIXOJHOH pe3ysbTaT
d) mnompasmeneHHe UCKYCCTBEHHOTO MHTEIUICKTA M3YYAIOLIMI METObI MOCTPOCHHUS ATOPUTMOB, CIIOCOOHBIX 00ydYaThCs Ha
JIaHHBIX

3aganue 2
Cpenu mpeioKeHHbIX 33184 MAIIHHHOTO O0YYCHHS YKAKHUTE 3a0a491 PErPecCHn
a) [Ilowck HeraTHBHBIX OT3BIBOB Ha (HIIBM Ha CaiiTe KHHOKOMITaHUH
b) Anropurm ¢unbTpaimu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH POCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTH KBAPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

3amanue 3
K 6ubnuorekam ananu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepednciieHHBIX KOMaH] BepHYT AaHHbIe U1t Poccnu n 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")]

3aganue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jeca - Random Forest
a) UroroBbIM npejicKkazaHUEM MOJICIH SBIISETCS TPE/ICKa3aHue CIIydaifHOTO iepeBa
b) Tlapamerpsl w1 kaxaoro aepepa (riryoHHA, MUHUMAIBHOE YHUCIIO 00PA3I0B B JUCTE U T.JI.) BRIOUPAIOTCS CITyYaiHO
¢) Kaxmoe nepeBo B jecy moiydaer cly4ailHpli MOAHAO0D TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CaydailHBIM 00pa3oM
e) IlpexckazaHue MOJENH - YCPEAHEHHBIE MTPEACKA3aHUS JIEPEBLER

3amanue 6
Kakoit atpu0yT oTBe4aeT 3a MUHUMAaJIbHOE YUCII0 00pa3moB B mcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii arpuOyT 0TBE4aeT 32 MUHUMAJILHOE YHCIIO 00pa3oB B y3iI€ IS pa3/iesicHus ?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3anmanue 8
OTMeThTe BEpHBIC YTBEP)KACHUS O BIMSHHUU IapaMeTPOB PEILAOLIEro IepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLHS K EPEO0yICHHIO
b) UYewm menbiue 3HaueHre min_samples_leaf, Tem MeHbLIe TEHICHIMS K IEPEOOYUCHHUIO
C) UYewm MeHbIie IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIIe 3HaYCHHE TapameTpa max_leaf nodes, TeM MeHbIIIE TEHIESHINA K IEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATE AJIS MPEICKa3aHusd pa3Mepa 0JOOPEHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer 6bITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpHBIE YTBEP)KACHUS O AEPEBbSX PEIICHHH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOIHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaenseTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) CcBOWCTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JIMCTBSAX TODKSH HMETh OJJMHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) uem GoJbIIIE IEPEBLEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHUSI
b) Bpems HacTpoiiku 1 pabOTHI CITy4alfHOTO Jieca YBEINYHBACTCS TPOMOPIIHOHAIBLHO KOIHUYECTBY JICBEPEB B JICCy.
C) chydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3aa4 PErpecCcuu
d) chyuaiiHblii Tec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKaIN

Saganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyro KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIICHHH
b) RandomizedSearchCV paGotaer 6bicTpee, yem GridSearchCV
c) GridSearchCV Haxomur nydmryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
nepeiaHsbl
d) RandomizedSearchCV maet Gonee TouHOe npeckasanue, uem GridSearchCV

3amanue 13
Bribepure U3 criucka 3aaa4yu KiacCu()uKaIuu:
a) pasnenuth 1o Gororpaduu KUBOTHBIX Ha KOIIEK U CO0aK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh rpuldbl Ha CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPaCKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS epeBa MOTYT OBITh UCIIOB30BAHbI KaK KOJMYECTBEHHBIC, TAK U KATETOPHAIbHBIC
MIPHU3HAKA
b) JlepeBss perrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMU C TIPOM3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm mensine 3HadeHne min_samples_leaf Tem TouHee GyayT mpescKa3aHus Ha TPEHAPOBOYHON BBHIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee GyayT Mpecka3aHUs HA TECTOBOM BRIOOPKE

3anganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAIOTCS ONTUMANBHBIE TAPAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBACTCS KAYECTBO OJYYEHHOTO IepeBa peLieHuit
C) BrIOopKa, MO KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYYIIeH MOJEIN U3 MHOXKECTBA MoJIeeil
d) MHOXeCTBO IEeNeBbIX 3HAUCHHUI JUTS TAHHOTO Habopa TaHHBIX

3amanue 16
[Ipu oOyueHNH HEKOTOPOIT MOETH HA TPEHHPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOH BEIOOpKE, OITydeHa OOJIbIIast
pa3HHIa MEXAY 3HAUYCHISIMA METPUK Ha TPEHHPOBOYHOH 1 TECTOBOH BEIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogzenb nepeobydena

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT paclpeeeHus B TPEHUPOBOYHON

€) Mozenpb Heo00yUYeHA

d) Mogenb umeanbHO HACTPOECHA

3amanue 17




Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHALIMN HE BBI3OBYT 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]]

3amanue 18
Kakwe cTpoku mo3BOJISAIOT 0TOOpaTh 5 MepBHIX CTPOK AatadpaiimMa 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)

3aganue 19

B kakux ciydasx MOXeT ObITh UCIIONIb30BaHA CTyIeHYaTast (QYHKINS aKTHBALUN?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Onpenenuth kK KaKOMy U3 TpeX KIIAcCoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpaJbHBIC, HETATHBHBIC M OJIOXKHUTEIbHbIC.
d) IlIpenckasats pazMep 3apaOOTHOM IUIATHI CHIEHUAINCTA IO ONPECICHHBIM MTapaMeTpaM.
e) PazngennTh M300pakeHUs Ha COAEPIKAILIE U HE COJCPIKALINE OTKPBITHI OTOHB.

3aganue 20
Kakoe 3Ha4eHHEe MOXKET MMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHA (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (-o0.+ o0)

2.2. TunoBble 3aJaHUs /sl OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yibTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3ysbTaT:

KO,Z[ 1 HAMMCHOBAHUEC

HHANKATOPA JOCTHIKEHHS OGpa3oBaTenbHbIi pe3yIbTaT
KOMIICTCHLINH
OIIK-10.3: Ucnone3yetr Metoabl | OOyuaroumiics ymeer:
HCKYCCTBEHHOTO HHTEIUICKTA arperupoBarth JaHHbIe cpeacTBamu Python; BEITOMHATE GUIBTPAIINIO JaHHBIX CPEICTBAMH
(MaIIMHHOTO 00YYEHUS) U Python; HacTpanBath Bec HelpOHHA; BRIOMPATH THII KJIaCCH(PHUKATOPA B 3aBUCHMOCTH OT
aHanmu3a OOJBIINX TaHHBIX IS [IOCTABIICHHOM 3a/1a4¥; BU3yalM3UPOBATh JaHHbIE cpencTBamu 6ubaroTek pandas, seaborn,
PEILICHHS PUKJIAIHBIX 32124 matplotlib; BeIIOIHATE MHOTOKIIACCOBYIO KiaccH(bUKanuio MeTonamu 6ubnnoreku sklearn;

CTPOMTH ACPEBbs peH.IeHI/Iﬁ U1 BBIIIOJHATD 10 HUM MPCACKA3aHUC.

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounTe
oubnmorekn numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIHMYHMH aTadpeliMa Sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yalu3aluu Oubinorexy pandas.
WNmnopTupyiite Ombimmorexky Seaborn. Mcmoms3ys wuHTepdeiic A MOATOHKM PETPECCHOHHBIX MOJeNell K  yCIOBHBIM
MOJMHOXECTBaM Ha0oOpa JIaHHBIX BhIBEAMTE rpadUK yCreBaeMOCTH 10 MaTEMATHKE M YTEHHIO C Pa3[elICHUEM IO TI0JTy.

3amanue 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMBbIe I pabOTHI C JPEBOM
pewrenuii. 13 sklearn.datasets parpysure TectoBblii Habop iris. M3yuure cTpyKTypy HOJlydeHHOro Habopa AaHHbIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpuOyTa
(MHa YamencTHKa B CM; IIMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; LIMPUHA JIETIECTKa B cM) 1 Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISET PEMINTH 33/a4y KiacCU(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OHOMY U3 Tpex KinaccoB. Co3naiite nemoHcrpatuBHbli Decision Tree knaccuduxarop,
UCTIONBb3Ysl OJTHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn m coxpanute ero B nepemeHHylo dt. J[is paspeneHus MHOXKecTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJIB3yWTe MeToX train test split. OToOpas3ure MNOIYYEHHOE NEpeBO peIeHHH Tpaduvecky,
ucnonp3yiite meron plot_tree

3amanwne 23

3arpys3ure JaHHBIE W3 BCTpOeHHOTO Habopa load digits. JlanHble mpeacTaBiaroT coboi Habop u3 1797 pyKOMHUCHBIX M300paKeHNH
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH W300paKeHIsI.
OOy4uTe IepeBO PEHICHUN U MOJYYHTE MpeJCcKa3aHue Ha TECTOBOW BhIOOpKe. Busyanusupyiite mpejckaszaHue, yKaKUTe TOYHOCTh
JUTSL IOJYYEHHOTO JepeBa.




3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npencrasmiseT co6oii cioBaps ¢ 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 3HaUeHWH. Bama 3amada HaiiTa onmmcanne Kakaoro u3 Hux. Tax nepBoe 3Hadenue (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYIIy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. st mpeacka3anus 3HAYCHUS
1eIeBoil PyHKIMH HY)XHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce nepeBbs Ha JaHHBIX bOston IO CIIETYIOLIUM ITapaMeTpaM:

MaKcHMalbHas IIyOuHa - ot 2 10 15 ypoBHei#

MHHUMAaJIBHOE YUCIIO0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YUCIIO0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydiiue napameTpsl U Jydliee JepeBo.

3amanue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOyTH Kiaccudukaropa. Co3maiite Mmogens RandomForestClassifier ¢ 15 mepeBbsMu U MaKCHMalTbHON
rryOuHOM paBHOU 5 ypoBHsM mist maHHEIX digits load().

OOyunTe nomy4eHHyI0 Moienb. BeimonanTe npenckasanune. [locunTaiite TOYHOCTH (Score) s eca.

VYKkaxure TpU CaMbIX BaXXHBIX IapaMeTpa [ JEpPeBbEB peEIICHHH B CO3JaHHOM Jiecy, HCIOJIB3Ys, HampuMep, aTpuOyT
feature_importances_.

OIIK-10.3: Hcnone3yer Mmeronsl | OOydarommiics BIajieeT:

HCKYCCTBEHHOT'O UHTENIeKTa | HaBbIKaMu OCTPOEHHUS JIepeBa PELIEeHUiA.

(MamMHHOTO ~ OOYJeHMS) u | HaBsikamu peanusanuu aqroputMa ciydaitnoro neca (Random forest)
aHanu3a OOJIBIIMX JaHHBIX A4 | HaBbIKaMu HaITMCaHUS HEMPOHHBIX CETEM.

PEIICHHS IPUKJIAAHBIX 32134 Hagbikamu 00yUeHHUs MOJIETIH.

3aganue 26

3arpy3ute OaHHBIE W3 BCTpoeHHOoro Habopa load digits. CozmaiiTe KiacCH(pHUKATOp, CO CIEAYIOIMIUMH IapaMeTpaMu JepeBa:
MaKcHMaJlbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO 00BEKTOB B JIUCTE - 4.

Paznenure monyveHHbIe JaHHBIC HA TPEHUPOBOYHBIH M TECTOBBIM HaOOPHI NaHHBIX, 75% n 25% coorBeTcTBeHHO. IIpenckaxure
KJIAacChl, K KOTOPBIM ITPUHAIIIC)KAT JaHHBIE U3 TECTOBOM BHIOOPKH, COXpAaHHUTE pe3ylbTaT Ipe/icKa3annii B nepeMeHnyo predicted.

3amanue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop gaunbix boston npezcrasiser coboii ciaoBaps ¢ kitoyamu data, target, feature names u DESCR. Kirouy data cootBeTcTBYeT
MacCHUB CIHCKOB:

Ucnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
ryOuMHON paBHO# 5 ypoBHsAM it AaHHBIX. OOydYuTe MONYYECHHYIO MOEb. BhIMmonHuTe mpejackazanue. Ilocunraiite TOYHOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop nanueix Fashion MNIST (manueie 6ubnuoteku Keras), comepxammit 70 000 u3o0paskeHU# 31E€MEHTOB
OJICXKIbI B IPAJIALIUIX CEPOro, B paspenieHnu 28x28 nukceseil.u npoYTuTe qaHHble/

Paznenure Habop Ha TPEHMPOBOYHBIH U TECTOBEIN B ponopuu 85/15.

Bmsyannsupyiite nepBbie qecaTh 00bEKTOB U3 TPEHUPOBOYHOTO HaOOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSAILYIO U3 TPEX CJIOEB: BXOJHOT'O, CKPBITOTO U BBIXOJHOTO..

3ananue 29

Ckauaiite mannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlis ckaunBaHust HEOOXOIUMO MPOMTH TPOLELYPY
perucrpanuu. Pacniakyiite apxuBbl train.zip ¥ test.zip ¢ JaHHBIMHU B KaTaJlOre€ CO CBOMM IPOSKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. Paznecure n3o0pakeHus U3 KaTajora train 110 BHOBb CO31aHHBIM IankaM. Ber Moxer
czenath 310 BpyuHyto (0 6aymuroB) iy nporpamMmuo (1 6aymur) ucnons3yst MeToasl a3bika Python. Bam nmonagoOurcst 6nbnuoreka os
Y METO/BI CTPOK.

CrenepupyiiTe natacera U3 M300paKeHUH UCTIONB3Ys MeTox oubimoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300pakeHMH U3 KaTajora.

HWccnenyiite nomy4eHHbIN TeHepaTop. BeiBenuTe Ha 9kpaH, u3ydure Gopmy.

IIpoBenute oOpaTHYIO onepanuio. Buzyanusupyiite nepsbie miTh 00HEKTOB U3 MOJIYYEHHOTO HA0Opa TaHHBIX.

Pacmenure nMmeromuecs naHHble Ha Tpu Habopa (train,test,validation), mu00 HCITONBE3YHTE NaHHBIC U3 apXHBa test, MOJTOTOBUB UX
COOTBETCTBYIOIIUM 00pa3oMm.

CaMocTosATeIpHO co3aiTe U 00ydnTe HEHPOHHYIO CETh IS Pa3IMYeHHsI KOIeK U cobak (TIo mpuMepy JabopaTopHoit 5, 9acTs 2).
JlobeliTech TOYHOCTH MOJICNT Ha BAIMIAITMOHHOM BEIOOpKE He HImke 80%
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Peaymsyiite kiacc Neuron OCYIIECTBISIFOLIMN BBIMOMHEHHE (QYHKIMH =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHBIE HA BXOJI, W - BEca BXOZIOB, a b - cMeleHue. B kauecTBe QyHKIIMM aKTHBALMK UCIIOIB3YHTE CUTMOULy. Y 0eauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. J{Jst 7TOro caMoCTOSTENBHO 3aJaliTe Beca M CMEIIEHHS M 3HAYCHUS BXO/IOB U IIPOBEPHTE OTBET.
CobGepure U3 HEMPOHOB MPOCTEHINYIO HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOT'O, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO 000 CII0M MEXY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0cIe HUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA 1.
MamuHHOE 00ydeHHe.
I'my6Gokoe obyueHme.
OOyueHmne ¢ yaurteneM U 0e3 yIUTes.
OCHOBHBIE MTOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTtoznonorudyeckre IpUHIMIIEI aHATTU3bI JAHHBIX.
Ienu, sTamnsl, METOAB! M TEXHUKU aHATIN3A JAHHBIX.
QunbTpanys rpynnupoBKa U arperarys JaHHBIX.
Busyanuzanus 1aHHBIX.

. Buzyanuzanus nanueix B Phyton.

. Bmyammzamus B Pandas.

. bubmmotexkn Seaborn nu Matplotlib

. Pemaromyie nepeBbsi: OCHOBHBIE TIOHATHSL.

3agava Kkinaccudukanym.

. JepeBps pemenuil. OCHOBHBIE TapaMeTpPhI AepeBa.

. HepeBo penreHuid B 3aJa4 perpeccui.

. Merop Gnmmkaimmx coceneil.

. Konuenmus ciyvaiiHoro jeca.

. Cnyuaiinas BbIOOpKa TPEHHPOBOYHBIX 00pa3LOB.

. YcpenHeHue IporHo30B.

. IIpobnema nepeoOyucHuUS.

. Tumsr omm6oK: true negative, false positive.

. Merpuku kadectBa mojenu: Precision, Recall, F1 score.

TectupoBanue ROC AUC.

. Heiiponnsle cetu.

. MlckyccTBeHHBIE HEHPOHBI.

. OyHKUMU aKTUBALMU HEUPOHA.

. IepuenTpos.

. Oby4eHue HeHpoHa.

. I'panuenTHbli ciyck.

. [pobrneHue mara npyu rpaJieHTHOM CITyCKe.

. CroxacTH4ecKHi rpaIneHTHBIN CITYCK.

. MeTon Hauckopeuiero ciycka.

Heiiponnas cetb.

. OnHocioiiHasg MOAEb.

. CBepTOYHbIE HEMPOHHBIE CETH.

. CBEPTOYHEIH CII0#, CI10#1 TOIBEIOOPKH, TTOTHOCBS3HBIHA CIOM.

. LleneBast QpyHKIMS.

. 3amauym pacrno3HaBaHHs 00pa30B.

. Knmaccudukarus o6beKToB.

. TTouck nzo6paxxeHus mo oopasiry.
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3. MeToauveckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

Kpurtepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHHIO TECTOBBIX 3aaHUI

- OIICHKa «OTJIMYHO» BBICTABIACTCA OOYyYaIOIIEMYCs, €CIIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIGHKA «XOPOIII0» BHICTABIIAECTCS 00yUYaIOMIEMYCsl, €CITH KOJTHYECTBO MPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLIEHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 001Iero 00bEMa 3a1aHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCs, €CIH KOJHMYECTBO IMPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK 0 Pe3yJbTATAM BbINOJHEHUS 3aJaHU I

«OTAUYHOY» — CTAaBUTCS 32 PadOTY, BHIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEJOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWHU B HEH He Oosee OJHOMH
HEerpyOo# oIMOKM M OIHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 33 padOTYy, €Cii 00YyJalOUIHiiCs MTPABHILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OgHON Tpy0oil OIMMOKM M IBYX HEIOYETOB, HE Oosee OAHOW Tpy0oil u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEIBHO» — CTABUTCS 32 padOTY, €CIIM YUCIIO OMUOOK U HEJJOUYETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowvl owubox:

- 2pybOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- He0ouembl. HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLEHOK 110 324€Ty

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (yHAAMEHTAIBHBIX MPOOJIeM; MPUOOpPENT HEOOXOAWMBIE YMEHHUS M HABBIKH, OCBOHWJI
BOIIPOCHI MMPAKTUYECKOTO MPUMEHEHHS [TOJTYIEHHBIX 3HAHUH, HE JTOMYCTHIT (PaKTUYECKUX OIIMOOK IPU OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTEJbHBIC HAPYIICHHUS TTIOCIIEI0BATEILHOCTH U3JI0KEHHS M HEKOTOPhIE HETOUHOCTH.

«He3auTeH0» — BBICTABIISICTCS B TOM CiIydae, KOTJla CTYJCHT JEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpayKeHA CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, HMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaja, OTCYTCTBYIOT HEOOXOIAMMBIE YMEHHSI U HaBBIKH, JOIYLICHBI IpyObIe
omurOKH W HE3HAHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTIOJIHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTYUYEHUS TOJT0KUTEIbHON OLIEHKH.
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