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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAICHUE CTYACHTAMU OCHOBHBIMU METOAAMU METOJOB MAaIlIMHHOI'O 06y‘IeHI/I$I, TIOJTY4YCHUE HABBIKOB TPOrpaMMUPOBAHUA

aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: | 51.0.09.01

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

(MOJILYJIST)

OIIK-5 Croco0eH MpIMEeHS T HHCTPyMEHTapHuii (popMaTH3aIiK HAyTHO-TEXHIUECKUX 3a/1a4, HCIIO0IB30BaTh IPHUKIIATHOS

IporpaMMHOe 00ecTedeHHe Al MOAENIUPOBAHUS U IPOSKTUPOBAHUS CUCTEM U IPOLIECCOB

OIIK-5.3 Hcmonb3yeT METOABI HCKYCCTBEHHOI'O HHTEIIEKTa (MAIIMHHOTO O0YUCHNUS) ¥ aHAIM3a OOMBINNX JAHHBIX JUIS PEIICHHS
NPHKJIAHBIX 3a/1a4

B pe3yabrate ocBoeHUsi AMCUMIJIMHBI (MOAYJIs1) 00y4aloluiics 10/1KeH

3.1 (3unars:
3.1.1 | - OCHOBHBIE METOBI MAIIIMHHOTO O0YJCHHUSI;
3.1.2 | - kmaccuuKaIyo 3a1a9 MaITHHHOTO O0YICHHS;
3.1.3 | - MeTpuKHu KayecTBa MOJIEIIH;
3.1.4 | - bynkuuu u metonsl Oubnuoreku Pandas: query, tail, sample, head;
3.1.5 - MeToaB!I pUIBTpANUU U arperanuy JaHHBIX;
3.1.6 | - npu3HaKu epeoOyICHHOCTH MOIETIH;
3.1.7 | - meTonsr 6ubmorek sklearn, seaborn, matplotlib u numpy.
3.2 | YmeTh:
3.2.1 | -arperupoBath qaHHbIC cpeacTBaMu Python; BRIIOMHATE QUIBTpaLUio JaHHBIX cpencTBamu Python;
3.2.2 | -HacTpauBaTh BeC HEHPOHHA; BEIOMPATH TUI KJIACCH(HUKATOPA B 3aBUCHUMOCTH OT ITOCTaBICHHON 3aauH;
3.2.3 | -Bu3yanu3upoBaTh JaHHBIE cpefcTBaMu OnbmmoTek pandas, seaborn, matplotlib;
3.2.4 | -BBITONHATS MHOTOKJIACCOBYIO KiTacCH(UKanmio MeTogamMu onbmmorekn sklearn;
3.2.5 | -cTpouTh AepeBbs PELICHUI U BHITIOIHSATD M0 HUM IIpeACcKa3aHue.
3.3 | Baagerts:
3.3.1 | mocTpoeHwus IepeBa peleHui;
3.3.2 | peanuzanuu anroputMa cirydaitaoro sieca (Random forest);
3.3.3 | HanMcaHUsl HEMPOHHBIX CETEH;
3.3.4 | oOyueHHs MOAETIH.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUNHBI (MOAYJIS)

Kon HaumeHoBaHue pa3esioB M TeM /BU] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kypc

Pasznen 1. OcHOBBI aHAJIH3A JAHHBIX

1.1 OCHOBHbIE MOHSTHS aHAIN3a TAaHHBIX. VICKYCCTBEHHBIN MHTENIIEKT. MalmHHOoe 3 2
obyuenue. I'mybokoe obydenne. OOydeHue ¢ yunteneM u 0e3 yaurens. /JIex/

1.2 JlanHbIe, Moens, 00padoTKa JaHHEIX. MeTomoIorHYecKre IPUHINIIBI AHATTH3HI 3 2
JaHHBIX. L{esu, 9Tanbl, MeTObl U TEXHUKH.
@urbTpanus rpynnupoBKa U arperanus JaHHbeIX. /Jlex/

1.3 Buzyanuzanus nanHasX. Busyannsanus nanasix B Phyton. Busyamusanus B 3 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/

1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 3 2
Series u DataFrame. PaGora c csv.
Mp/

1.5 Ounprpanus naHHEX. brubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTomb! 3 2
query, tail, sample, head. O6beaunreHNE MeTOMOB. /TIp/

1.6 @unprpanus faHHBIX. brubmmorexa Pandas. BeiBox cTpok u xomoHOK. MeTomsr 3 2
query, tail, sample, head. O0beauHeHNE MeTOIOB. /J1ab/

1.7 Arperarus qaHabix B Pandas: count, sum, max, min, mean, median. MeTosl 3 2
groupby u aggregate. O0bpenuHeHne MeTonoB. /IIp/

1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTomsr 3 2
groupby u aggregate. O6bennHeHNEe MeTOHOB. /J1ab/




1.9

Busyanuzanus ganasix B Phyton. Merons! Bu3yanusanuu B Pandas. bubnmoreku
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCEHBAHUSI.
AHaNM3 U HHTEPIIPETALNs Pe3yIbTaToB Busyanu3anuy. /J1ad/

Paznen 2. MeToabl MaIIMHHOIO 00y4YeHUsI

2.1

Pemaromue nepeBbsi: ocHOBHbIE MoHATHA. Kiaccudukanus. JlepeBbs pereHuid.
OcHoBHBIE TapaMeTphl JepeBa. JlepeBo pelieHnii B 3a1a4u perpeccuu. Metoq
ommxaimmx coceneit. /Jlex/

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/

2.7

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

/J1ab/

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/

2.9

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

2.10

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

2.11

OmnpeeneHrue TOHAIBHOCTH TEKCTa C IIOMOIIBI0 HEHPOHHBIX ceTeil. bubimoreku
tensorflow, Keras, Habop nanaeix IMDb. /J1a6/

2.12

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

2.13

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

2.14

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

2.15

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

Paznen 3. CamocTosiTesibHAsA padoTa

3.1

AJroput™ 00paTHOTO pacipocTpaHeHust OIHOKK. DyHKINH aKTHBALIUH.
Orenka pa6otsl cetu. /Cp/

32

KommnerotepHoe 3penue. budmuoreka OpenCV. CerMeHTaIus H300payKeHHUH.
JletexTrpoBaHre 00bEKTOB.

/Cp/

33

KomnsrotepHoe 3penne. bubnuoreka OpenCV. OTciaexuBaHue IBIKYIIHXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue Juil.
/Cp/

34

O0paboTka ecTeCTBEHHOTO s13bIKa. OCHOBHBIC TTOHATHA. TOKeHE3aIusl.
Jlemmatuzanus. /Cp/

3.5

O6paboTka ecTecTBEHHOrO A3bIKa. [lapcuHr 3aBucuMocteil. Pacmo3snaBanue
HMMEHOBAHHBIX cymHocTeit /Cp/

3.6

Hamnncanue coOCTBEHHBIX KJIACCOB ISl OMMCAaHUs HEHPOHHOI ceTu. HelipoH.
Croii. Cetb. O0yuenue monenu. Beimomnenue npeackazanus. /Cp/

3.7

MuHnMA3aIms 3Ha4eHus] QyHKIUN motepb. OOydeHne: CToXacTHYeCKUi
rpafueHTHbIN ciryck. /Cp/




3.8 Ioaroroska k nekuusm /Cp/ 3 9

3.9 IToxaroroBka K 1abopaTopHbIM 3aHsATHAM /Cp/ 3 18

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO

4.1 3auér /KD/ 3 0,15

5. OHEHOYHBIE MATEPUAJIbI

OreHOUHBIE MaTepPUAIbl AT IPOBEICHUS MPOMEXKYTOUHOH aTTecTaluu 00ydaroIUXCsl IPUBEACHBI B MPIIIOKEHHH K
paboueii mporpamMMe JUCIUIIIHHBL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHUH UX OICHUBAHM,
pacmpeneneHne 60aIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3pabaThIBalOTCS MPEMOAaBaTeIeM JUCIUIUIMHEI C YIEeTOM €€ CIICIU(UKH U
JIOBOJISATCS J10 CBEJICHHS O0YJarOIINXCsl Ha IIEPBOM yu4eOHOM 3aHSTHU.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPEIIOAaBaTeIeM NUCHHUILUIMHBI (MOIYIs), KaK IIPAaBHIIO, C
ucrnionp3oBanreM DMOC nnn myTeM IPOBEpKH MHCEMEHHBIX padoT, MPeyCMOTPEHHBIX PA00YUMH IIPOrpaMMaMH JHUCIUILINH B
paMKax KOHTaKTHOW paboThl M CaMOCTOSTENBHON PaboThI o0ydaromuxcs. s GUKCUPOBaHMS PE3yAbTaTOB TEKYIIETO KOHTPOIS
MOXKeT ucrnonbs3oBaTbest DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHOBHas TUTEpPaTypa

ABTOpBI, COCTABUTENU 3arnmaBue W3natensc Omn. agpec
TBO, Ol
JI1.1 | Huxonbckuii C. H. ABToMaTH3aIs HHHOPMAITMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe Tocodne MUPOA,
2020

6.1.2. JlonosiHuTEILHAS JTUTEPATYPA

ABTOpBI, COCTaBUTEIIH 3arnasue W3pnarensc On. aapec
TBO, TOJT
JI2.1 [Boponos M. B., CHuCTeMbI HCKYCCTBEHHOTO HHTEIJIEKTa: YICOHUK U Mocksa: | https://urait.ru/book/sistq
ITumenos B. ., MIPaKTUKYM JJIS By30B IOpaiir,
Hebaes U. A. 2022

6.2 UndopManuoHHbIe TEXHOJIOTMH, HCIIOJIb3yeMble IIPU OCYILECTBJICHHH 00Pa30BaTe/IbHOIO NpoLecca Mo AUCHUIIMHE
(Mony.110)

6.2.1 IlepeyeHb TULEH3MOHHOIO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 olecneyeHHst

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Tlepeyens npogeccHOHANBHBIX 023 IaHHBIX U HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UadopmanmonHas cripaBoyHast cucteMa TexakcnepT https://tech.company-dis.ru

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

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

6.2.2.4 | baza qaHHBIX U1 KOHKYPCOB CPE/IU CIIELUAINCTOB 110 00paboTKe JaHHBIX U MATMHHOMY OOY4EHUIO
https://www.kaggle.com/datasets

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YueOHble ayqUTOPHH AJIsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIA, YKOMIUIEKTOBAHHbIE CIIEIIMATN3UPOBAHHON MeOebIo
U TEXHUYECKUMHU CPEICTBAMH O0YUEHHS: MyJIbTHMEIHNIHOE 000pYyIOBaHHE IS TPE0CTaBIeH s YIeOHO# HH(bOpMAaIn
OOITBIIION ayIUTOPUH W/ 3BYKOYCHJIMBAIOIee 000pyI0BaHNE (CTAIIMOHAPHOE HITH IEPEHOCHOE).




7.2

VaeOHbIC ayAUTOPHUH JUIS IPOBEICHNUS 3aHATHH CEMUHAPCKOT0 TUIIA, TPYNIIOBEIX U HHAWBUIYaIbHBIX KOHCYIIBTAIIHH,
TEKYILEro KOHTPOIS U MPOMEKYTOYHOH aTTeCTALNH, YKOMILIEKTOBAHHBIC CIICLHATH3UPOBAHHONW MEOENBIO 1
TEXHHYECKUMH CPEICTBAMH 00YYEHHUS: MyIbTUMEHITHOe 000pyI0BaHHE /MU 3BYKOYCHUIIMBAIOIIEE 000pyIOBaHHE
(cTanmoHApHOE WM TIEPEHOCHOE).

73

INomenieHust A1 CaMOCTOSTENFHOM PAabOTHI, OCHAIIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢ BO3MOXXHOCTBIO TIOIKITIOUCHUS K
cetu "MHTEepHET" M 0OECIIeYeHNEM JIOCTYIA B 3IEKTPOHHYIO HH(OPMAOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCHUTETA.

74

[MomernteHust I XpaHEHUs!  IPOPHUIAKTHIECKOTO OOCTY>KUBaHHS yIeOHOTO 000pyIOBAHNSI.

7.5

JlabopaTopuu, ocHaIIeHHBIE CIIEIHATBHBIM JJa00pAaTOPHEIM 000PYIOBaHHEM: KOMITBIOTEPHOH TEXHUKOW C YCTaHOBJICHHBIM
I1O: Python, a Takke ¢ BO3MOYKHOCTBIO TOAKITIOUEHHS K ceTr "MHTepHeT" 1 obecrieueHreM J0CTyIa B dJIEKTPOHHYIO
“H(POPMAITMOHHO-00pa30BaTEeNbHYIO Cpelly YHUBEPCUTETa




[Tpunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIVISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCHUIIJIMHE (MOYJIIO)

CUCTEMbI UCKYCCTBEHHOI'O UHTEJVIEKTA

(Haumero8aHUE OUCYUNIUHBL(MOOYIIS)

HanpaBneHHe NOATOTOBKHU

23.04.01 TexHoyoOrust TPAaHCIIOPTHBIX MPOIIECCOB

(k00 u Haumenosanue)

HanpasnenHnocts (mpousinb)

TpaHcniopTHas JIOTUCTHUKA




Coneprxanue

IlosicHuTenpHas 3amucka.

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

Metoanyeckre MaTepraibl, ONpEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosgscHuTEILHAA 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.

DopMbI IPOMEXKYTOUHOM arTecTaluu: 3a4€T, 3 ceMecTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox nannkaTopa TOCTIKEHUS
Kox n HanmeHoBaHHE KOMIIETEHIUN

KOMITETCHIINN
OIIK-5: CnocobeH npuMeHATh HHCTPYMEHTapHi (popMalin3aliy HayqHO-TexHH4Yeckux 3aaay, | OIIK-5.3: Mcnonb3yet MeToss
UCIIOJIb30BaTh PUKIIAJHOE IIPOrpaMMHOe oOecrieueHne Ul MOACINPOBAaHUS U UCKYCCTBEHHOTO MHTEIIIEKTa
MPOEKTUPOBAHUS CUCTEM U MPOLIECCOB (MammHHOTO 00YYEHUS) U

aHaau3a OOJNBIINX JaHHBIX IJIA
peHicHu NMpUKIAJHbIX 3ada4

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJbTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon 1 HanmeHOBaHME HHANKATOPA OueHouHBIE
PesynbraTel 00y4yeHHUs 10 AUCIMIUINHE
JOCTH)KEHHS KOMIICTEHIINT MaTEpHAIIBI
OIIK-5.3: Hcnone3yet MeTos! | OOyuaromuiics 3HaeT: Bomnpocsr (Nel -
HCKYCCTBEHHOT'O MHTEJUIEKTa (MAalIMHHOTO | OCHOBHBIE METOIbI MAaIIHHHOTO o6yuenwus; | Ne20)
00yueHus) ¥ aHanu3a OOJILIIMX JAHHBIX Ul | KIaCCH(UKAIMIO 334 MAalIMHHOTO OOYYEHHsS; METPUKH
peLIeHUs PUKIIAIHBIX 33124 KauecTBa MoAeNH; (GYHKIMM W METOAbl OHONIHOTEKH

Pandas: query, tail, sample, head; metons! dhunsTpanuu u
arperalyy JaHHBIX; NPU3HAKU Iepe0OyUYeHHOCTH MOJIEIIH;
MeTozpl Oubdmmotek sklearn, seaborn, matplotlib 1 numpy.
OOyyaronuiicst ymeer. 3ananus (Ne21 -
arperdpoBarh JaHHble cpeacTBamMu Python; BeImomHsaTh | Ne25)

(bunpTpanno DaHHBIX cpeacTBaMu Python; HacTpauBath
BeC HEWPOHHA; BBHIOMpATh TUN KJIacCHpHUKaTOpa B
3aBHCHMOCTH OT ITIOCTAaBJICHHOW 3a1a4; BU3YaJIM3HPOBAThH
JMaHHBIC  cpeicTBaMH  Oubnmorek pandas, seaborn,
matplotlib;

BBITIOJIHSATh MHOTOKJIACCOBYIO KJIACCU(HMKALIMIO METOAAMH
oubmuorexu sklearn;

CTPOUTH JEpEBbsl PpEIIEHUH ¥ BBINOJHATH 10 HUM

IpecKa3aHue.
OOyyaronuiics BJiajeer: 3anmanus Ne  26-
Hagbikamu nocTpoeHus iepeBa perieHuit; Ne30)

peanu3aluy anroputMa ciaydaiHoro sneca (Random forest);
HalMcaHusi HEUPOHHBIX CeTeill;
00yUYeHHS MOJICITH.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCSA B OJJHON U3 CIeAYIOIUX (HopM:
1) cobecenoBanue;
2) BeimonHenue 3ananui B OMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 3aJAHUS WM MHbIE MATEPHUAJIbI JJI51 OLlCHKHM 3HAHUH, YMEeHUl, HABbLIKOB
U (MJ1H) ONBITA AEATEIbHOCTH, XapAKTEPHU3YyOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIUI

2.1. Tunossbie BONpockHI (TeCTOBBIE 3aaHNsl) ISl OEHKH 3HAHHEBOIr0 00pa30BaTe/IbHOI0 pe3yabTara

[TpoBepsiembIii 00pa3oBaTEIBHBIN pe3yIbTaT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHBbIE CPENCTBA, NPEIHA3HAYEHHBIE I INPOBEAEHUS AaTTECTALIMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX INPOIERyp KONMW4ecTBE BapuaHTOB. OICHOYHBIE



Kon n nHanmenoBanue HHAWKATOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-5.3: MUcmomp3dyer 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 MeToabl 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 rpynmuposka 06nekToB (HabimromeHuit, cOOBITHIT) Ha OCHOBEIAHHBIX, OMMCHIBAIOIINX CBOUCTBA OOBEKTOB
C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yueOHbIi MprMep, COMepIKaINi 3aIaHHBIIT BXOJHOW HAbOP
JIAHHBIX, U COOTBETCTBYIOIINI €My NPaBUIIbHBIN BEIXOAHOH Pe3yIbTaT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEIIICKTA M3YYAIONIMHA METOMBI TIOCTPOCHHUS alTOPUTMOB, CIIOCOGHBIX 00Y4aThCs Ha
JIaHHBIX

3aganue 2
Cpenu mpeioKeHHbIX 33184 MAIIHHHOTO O0YYCHHS YKAKHUTE 3a0a491 PErPecCHn
a) [Ilowck HeraTHBHBIX OT3BIBOB Ha (DHIIBM HA CAliTe KHHOKOMITAHUH
b) Anropurm ¢unbTpaimu cama
c) Ilpenckasamue cpoka OKYIIaeMOCTH IPOCKTA
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 u 3umbabee?
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 MPECKa3aHue CIy4aiHOro JiepeBa
b) Tlapamerpsl w1 kaxaoro aepesa (rryOHHA, MUHUMAIBHOE YHCIIO 00PA3I0B B JKCTE U T.JI.) BEIOMPAIOTCS CITyYaiHO
¢) Kaxmoe nepeBo B jecy moiydaer cly4ailHpli MOAHAO0D TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CaydailHBIM 00pa3oM
e) IlpexckazaHue MOJENH - YCPEAHEHHBIE TPEACKA3aHUS JIEPEBLER

3amanue 6
Kakoit atpu0yT oTBe9aeT 3a MUHUMAaJIFHOE YUCIIO 00pa3IoB B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii arpuOyT 0TBE4aeT 32 MUHHUMAJILHOE YHCIIO 00pa3LoB B y3Je AJIs pa3iesieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity decrease

CpEICTBa MOJUICKAT aKTyalW3aldd C YYEeTOM pa3BHTHS HAyKW, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3anmanue 8
OTMeThTe BEpHBIC YTBEP)KACHUS O BIMSHHUU IapaMeTPOB PEIIAOLIEro IepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLUS K EPEO0yICHHIO
b) UYewm mensbiue 3HaueHHe min_samples_leaf, TeM MeHbIIIe TEHACHIMS K IEPEOOYICHUIO
C) Yem MeHbLIe ITyOHHA AepeBa, TEM MEHBIIE TCHACHIHS K IIEPEo0yICHHUIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIIe 3HaUCHHUE TapameTpa max_leaf nodes, TeM MeHbIIIE TCHICHINS K TIEPEOOYUCHHUIO

3amanue 9

Kaxkoit KJ'IaCCI/Iq)I/IKaTOp HCO6XOIII/IMO HCII0Jb30BaTh AJId MPEACKa3aHus pa3Mepa OIIOGpeHHOI‘O KpeauTa 110 3aJaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh HcioNb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPHKICHUS O ACPEBbIX PEILCHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOIHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpenenseTcs TONBKO IS IUCTHEB, HO HE IS Y3JI0B
C) CcBOICTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JIMCTBAX TODKSH HMETh OJJHHAKOBBIC 3HAYCHHS

3aganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) 4eM OoJbIIE ACPEBLEB B JIECY, TEM JIyUIE KAYSCTBO MPEICKA3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITyYaHOTO Jieca YBEIUUHUBACTCS MIPOMOPIHOHATBHO KOJIHYECTBY AEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM JUIS PEIICHHS 3a1a4 PErpeccuu
d) chyuaiiHbIit Tec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKaIN

Saganue 12
OTMeThbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyro KOMOWHALIMIO TAPAMETPOB LIS IepeBa PeIICHHH
b) RandomizedSearchCV paGoraer GbicTpee, yem GridSearchCV
€) GridSearchCV Haxomur nydrryl0 KOMOWHAIIMIO MapaMeTpoOB Ui JepeBa, M3 TeX 3HAUCHHH MMapamMeTpoB, YTO OBLIH
nepeiaHsbl
d) RandomizedSearchCV maer Gonee TouHOe npeckasanue, uem GridSearchCV

Bamanue 13
Bribepure U3 criucka 3aaa4yn KiaccuhuKaum:
a) pasnenuts 1o Gororpaduu KUBOTHBIX HA KOUIEK U cOOAaK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh Tpuldbl Ha CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPACKe

3aganue 14
OTMeThTe BepHbIE YTBEP)KICHHS
a) B kagecTBe mepeMeHHBIX T O0YUCHUS AepeBa MOTYT OBITh UCIIOJIB30BAHbI KaK KOJMYECTBEHHbIE, TAK U KATETOPHAIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMU C TIPOU3BOIBHBIM YHUCIOM KIaCCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT npeackazaHus Ha TPSHHPOBOYHOMN BBIOOPKE
d) UYewm mensbine 3HaueHue min_samples_leaf Tem Tounee 6yayT mpencKazaHus HA TECTOBOI BEIOOPKE

3aganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAKOTCS ONTUMANbHbIE TApAMETPhI JepeBa
b) Beibopka, M0 KOTOPOil OLICHUBACTCS KaYECTBO IMOJYYCHHOTO epeBa PeIICHHUH
C) BrIbopKa, Mo KOTOPO# OCYIIECTBISETCS BEIOOP HAMIIYUIICH MOJIEIH M3 MHOKECTBa MOIeTIei
d) MHOKeCTBO LeeBbIX 3HAYEHHI /IS JAHHOTO HAabopa JaHHBIX

3aganue 16
IIpu 0OyueHNHE HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BRIOOPKE, MoiTydeHa OoJbImas
pa3HUIIA MEKy 3HAaUEHUSIMHI METPHK Ha TPEHUPOBOYHOH U TECTOBOM BBIOOPKaxX. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PacHpeeIeHHs B TPEHUPOBOYHOM

€) Mogenp HenooOyueHa

d) Mogenb umeanbHO HACTPOECHA




3aganue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeanoKeHHbIX KOMOWHALMI HE BBI3OBYT OIIHOKY?
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 cTpoxu mo3BOJIAIOT 0TOOpaTh S5 MepBHIX CTPOK HaTadpaiiMa data (MHIEKCHI MTOCIIeA0BATEILHOCTH Yricend oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3anganue 19

B xakux ciydasx MOXeT ObITh HCIIOJIb30BaHa CTyIIeHYaTask (PyHKIHS aKTHBALMU?
a) OrmpenenuTh K CheMOOHBIM HITH HECHhETOOHBIM OTHOCHTCS TPHG?
b) Omnpenenuts k kKakoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) 0OTHOCUTCS UpHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpaJbHBIC, HETATHBHBIC U OJIOXKHUTEIbHbIC.
d) IlIpenckasars pazMep 3apaOOTHOM IUIATHI CHEHAINCTA IO ONPEACICHHBIM MapaMeTpaM.
e) PasngenuTh M300pakeHUs Ha COAEpIKAILIE U HEe COJepPIKAIHe OTKPBITHIH OTOHb.

3ananue 20
Kakoe 3Ha4eHHEe MOXKET UMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHa (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBble 3aJaHUA VI OLIEHKH HABBIKOBOI'0 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa30BaTENIbHBIN pe3ysbTaT:

Kon n HauMeHOBaHHUe
WHIHMKATOpa JOCTHKCHHS OO0pa3oBaTeNbHBIN pe3yabTaT
KOMIICTCHIIUH
OIIK-5.3: Mcnionb3yeT MeTobI OO6yuaronmmiicss ymeeT:
HCKYCCTBEHHOTO MHTEIUIEKTa arperupoBarh JaHHbIE cpecTBamMu Python; BEINONHATE GUILTPALIUIO JAHHBIX CPEICTBAMH
(MaImMHHOTO 00yYeHUs) U Python; HacTpanBaTh Bec HelipOHHA; BEIOMPATh TUI KIACCU(HKATOPA B 3aBUCHMOCTH OT
aHaM3a OOJBLIMX JAHHBIX JUTS NOCTaBJICHHOM 3a1a4i; BU3YaJIN3UpOBaTh JaHHbIE cpeacTBaMu OnbimoTek pandas, seaborn,
pelIeHNs MPUKIIAIHBIX 3219 matplotlib; BEIMOTHATE MHOTOKIIACCOBYIO KacCH(pHUKAIIIO MeTogamMu oubimoreku sklearn;
CTPOHTb ACPEBbs PEIICHHUH U BBIIOJIHATh O HUM NPEICKa3aHue.

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounte
6ubmmoTexkn numpy 1 pandas u npoutute naHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[Momyuure pacnpeneneHne YUCIOBBIX BEIMYNH qaTtadpeiiMa sp HCHoIb3ys 0a30BbIe METOABI BU3yanu3aun O0ubnnorekn pandas.
WNmnoptupyiite Ombimmorexky Seaborn. Mcmoms3ys wuHTepdeiic ansd MOATOHKHM PETPECCHOHHBIX MOJeNell K  yCIOBHBIM
MOJMHOXECTBaM Ha0opa JIaHHBIX BhIBEANTE rpadHK yCHeBaeMOCTH 110 MATEeMaTHKE M YTEHHUIO C Pa3/IeJICHUEM I10 MOIy.

3aganue 22

3arpy3ute Moy OnbsmoTek numpay 1 matplotlib, a Taxoke Mmomynu 6ndaunorexu Scikit-learn, Heo6XxoguUMBIE 111 paOOTHI C IPEBOM
peurenuii. M3 sklearn.datasets parpysure TectoBblil Habop iris. M3yunrte cTpyKTypy MOMy4eHHOro Habopa maHHbIX. B Habope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpulyTa
(JUMHa YamencTHKa B CM; IIMPHHA YaIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; IIMPUHA JIETIECTKa B cM) U Kitacc ('setosa’, 'versicolor',
'virginica'). T.e. 1aHHBIH HAOOp MO3BOJSET PELINTH 337ady KJIACCU(PHKAILMM, OTHECEHUs PAacTeHHsl "MpHUC" HCXOMsA M3 MIMPUHBI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OTHOMY U3 Tpex KiaccoB. Coznaiite nemoHcTparuBHbId Decision Tree knaccudukarop,
WCTIONB3YSl OTHOMMEHHBINH Kitacc n3 O6mbmmotekn sklearn m coxpanute ero B mepemenHyro dt. Jlnsg pa3meneHns MHOXKECTBa Ha
TECTOBOE€ W TPEHHPOBOYHOE HCHOJB3yHTe MeTox train test split. OToOpas3ure MNOIYYEHHOE NEpeBO peIIeHHH Tpaduvecky,
ucnone3yiite meron plot_tree

3amanwne 23

3arpys3ure JaHHBIE U3 BCTpoeHHOTo Habopa load digits. JlanHsre mpeacTaBisioT coboit Habop u3 1797 pyKOMMCHBIX H300paKeHUH
mudp pasmepamu 8 Ha 8. Kaknas kapTHHKA MpeIcTaBlicHa MACCHBOM W3 64 3HAYCHMU IIBETA JUIS Ka)IOW STYCHKH M300paKCHUS.
OOy4uTe IepeBo PELICHUI U MOJIYYHTEe MPEACKa3aHue Ha TECTOBOM BRIOOpKE. Busyanusupyiite mpeackasaHue, yKaKUTe TOYHOCTh
JUIsl IOJTYYeHHOT'O IepeBa.




3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npencrasnseT coboii cioBaps ¢ kiarouamu 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 ctpouke 13 uncioBrIx 3HaueHMA. Bama 3amaua HaiiTh onmucanne Kakaoro u3 Hux. Tak mepsoe 3Hadenune (6.3200e-03
0.00632) 3T0 ypOBEHb NPECTYMHOCTH Ha TYITy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbSI TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKUJIbS - BEJIMYHMHA HelIpepbIBHAs, 1 iepeBo knaccudukanuu DecisionTreeClassifier Ham He nmogoitnér. st npenckasanus 3HaUCHUS
1esneBoil PyHKIMH HY)XHO perpeccronHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs HA JaHHBIX bOston IO CIETYIOUIMM ITapaMeTpaM:

MaKcHMalbHas ITyOuHa - ot 2 10 15 ypoBHei

MHHUMAaJIBHOE YUCII0 TIPO0 JuIst paszaeneHus - ot 2 jo 10

MHHUMAaJIBHOE YUCII0 TIpob B sucte - ot 1 1o 10

OT00pazuTe TydIIue mapaMeTpsl U JIydliee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccuduraropa. Co3maiite momens RandomForestClassifier ¢ 15 mgepeBbsiMH M MaKCHMaIbHOM
rTryOWHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

OO06yuuTe MoNy4eHHYIO MOieib. BrimonHuTe npeackazanue. [locuuraiite TOUHOCTH (score) st Jieca.

YKaKuTe TpU CaMbIX BaKHBIX MapaMmeTpa AJsl JIEPEeBbEB PEIICHUH B CO3JaHHOM JIeCy, HCIHOJb3ysl, HanpuMmep, arpuoyT
feature_importances_.

OIIK-5.3: MHcnone3yer wmeronsl | OOyuaronuiica BiaageeT:

HCKYCCTBEHHOTO uHTeIeKkTa | HaBpikaMu MOCTPOCHHSI IepeBa PEIICHHIA.

(MaImHHOTO o0yueHust) U | HaBplkamu peanusanuu anroputMa ciydaiinoro jgeca (Random forest)
aHanm3a OONBIIMX JaHHBIX I | HaBplkamu HanucaHWsS HEMPOHHBIX CETENA.

pEIICHUS IPUKIIATHBIX 33124 Hasbikamur 00yUeH s MOJIEIIH.

3aganue 26

3arpy3ute OaHHBIE U3 BCTpoeHHOro Habopa load digits. Co3madite kiaccuukaTop, co CICIYIOIUMH apaMeTpamMH JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMaJIHOE YHCIIO OOBEKTOB B JIUCTE - 4.

Paznenure mosyveHHbIe JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIACChI, K KOTOPBIM MPUHA/IJICKAT JaHHBIE U3 TECTOBOW BEIOOPKH, COXPAHUTE pe3ylbTaT pecKa3aHuil B mepeMeHHyto predicted.

3amanue 27

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop ganubix boston npezacrasiser co0oii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCHB CIIFICKOB:

HUcnione3ys anroputM ciydaiineiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsimMu 1 MaKCUMAaIBHOM
TIyOWHON paBHOM 5 ypoBHAM st AaHHBIX. OOyduTe TONYYEHHYIO MOAeNb. BeimomHute mpeackazanue. [locunraiite TO9HOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop marneix Fashion MNIST (nanneie 6ubmuotexu Keras), cogepxkamuit 70 000 m300pakeHHi 37I€MEHTOB
OJICK/IBI B TPAJALIMSIX CEPOro, B pa3pemeHny 28X28 MUKceIed.u IpoYTHTE JaHHbIe/

Pa3znennTte Habop Ha TPEHUPOBOYHBIN M TECTOBBIN B ponopin 85/15.

Busyannsupyiite nepBbie qecaTh 00bEKTOB U3 TPEHUPOBOYHOTO HaOOPa.

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

3amanwue 29

Cxauaiite naHnsle ¢ caidita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). [lyis ckaunBaHis HEOOXOAUMO MPOUTH NPOLEAYPY
perucrpanuu. Pacniakyiite apXuBbl train.zip  test.zip ¢ JaHHBIMH B KaTaJIOTe CO CBOMM IPOEKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. PazHecure n3o0paskeHus U3 KaTajora train o BHOBb CO3/1aHHBIM ITarnkaM. Ber Moxer
czenathb 3710 BpyuHyto (0 6ayuroB) mmu nporpamMmuo (1 Gaur) ucnonbs3yst MeToas! s3bika Python. Bam monano6urcs 6ubnnoreka os
Y METO/BI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C momomrsio Metona flow from_directory cozmaiitTe reHepaTop JaHHBIX HA OCHOBE M300paKeHUI U3 KaTajora.

HWccnenyiite nomydeHHbIN TeHepaTop. BeiBeanTe Ha 3kpaH, nu3ydnte Gopmy.

[IpoBenure oOpaTHytO omneparuio. Busyanmusupyiite nepsbie niTh 00bEKTOB U3 MOIYYEHHOTO HA0Opa JaHHBIX.

Pacmenure nMmeromuecs naHHbIe Ha Tpu Habopa (train,test,validation), mu00 HCITONB3YHTE NaHHBIC U3 apXHBa test, MOJTOTOBUB UX
COOTBETCTBYIOIIIUM 00pa3oMm.

CaMocToATeIHHO co3/aiTe U 00yINTE HEMPOHHYIO CETh IS pa3IMICHHS KOIIEK U cobak (1o mpuMepy 1abopaTopHOii 5, yacTs 2).
Jo6eiiTech TOYHOCTH MOJICIH HA BaTHIAIIMOHHOMN BEIOOpKE He Hike 80%




3aganue 30

Peaynmsyiite kiacc Neuron OCYIIECTBISIOUIMH BbINONHEHUE (QYHKIMH =X1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HayeHwus,
MOJJAaHHBIC Ha BXOJ, W - Beca BXOJIOB, a b - cMelieHue. B kadecTBe (yHKIIMK aKTUBAIMK UCHOIB3YHTE CUTMOUAY. Y OCAUTECh, YTO
CO3JIaHHBIN BaMU HEHPOH padoTaet. J[Jist 3TOro caMOCTOSATENBHO 3a/1aliTe Beca U CMEIICHHUS M 3HAYCHUS BXOJIOB U MPOBEPHTE OTBET.
CoOepurte 13 HEHPOHOB TPOCTEHINYIO HCKYCCTBEHHYIO CETh, COCTOSIIYIO M3 TPEX CJIOEB: BXOJAHOTO, CKPBITOTO M BBIXOTHOTO.
CKpBITBIH CI0H — 3TO OO0 CITOM MEX Ty BXOIHBIM (TIEPBBIM) CIIOEM CETH U BEIXOTHBIM (TIociHeTHUM ). CKPBITHIX CIIOEB MOKET OBITH
HECKOJBKO!

2.3. [lepeyeHb BONPOCOB /1JIsl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTaAlluU

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA NI
MamuHHOe 00ydeHHe.

I'my6Gokoe obydeHme.

OOyueHue ¢ yunuTeneM U 0e3 yIuTes.

OCHOBHBIE MOHATHS aHaJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTo00rHYeCKHE IPUHIMITEI aHAIN3bI TaHHBIX.
Lenu, aTansl, METOIB M TEXHUKH aHAJIU3a JaHHBIX.
@dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

10. Bmsyammzamus naHeex B Phyton.

11. Bmsyammzamnus B Pandas.

12. bubmmoteku Seaborn u Matplotlib

13. Pemaromue nepeBbst: OCHOBHBIC TOHATHS.

14. 3apmaua xkIaccupUKaIIH.

15. [epeBss penrennii. OCHOBHBIE TapaMeTpPhI IepeBa.
16. [lepeBo pelicHUi B 3a1a4u PErPECCHU.

17. Merox O6mmKkalInX coceei.

18. Komnremnius cay4aiHOro jeca.

19. Cnyuaiinas BEIOOpKa TPEHHPOBOYHBIX 00Pa3LOB.
20. YcpenHeHue NpOrHO30B.

21. TIpobGriema mepeoOyueHHUsL.

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

23. Mertpuku kadectBa Mmojenn: Precision, Recall, F1 score.
24. Tectuposanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. OyHKUMY aKTUBALMK HEWPOHA.

28. IlepuenTpoH.

29. OOyueHue HelpoHa.

30. I'panueHTHBIN CITyCK.

31. JIpoGsieHue mmiara mpu rpagueHTHOM CIIyCKe.

32. CroxacTH4YecKui rpaJIneHTHBIH CITyCK.

33. Merto HauCKOpewIero cmycka.

34. HetiponHas ceTs.

35. OgmHOcoHAsT MOIEND.

36. CmepTouyHBIC HEHPOHHEIC CETH.

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

39. 3apaum pacnozHaBaHus 00pa3oB.

40. Knaccudukarius 00beKTOB.

41. Tlouck uzobpaxxeHus 1Mo 00pasIry.

©CoNOOR~ONDE

3. MeTtoauyeckne MaTepHuaJIbl, ONpeae/solue Npoue1ypy 1 KpUTepUu OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIUH IIPH NMPOBEACHNH NIPOMEKYTOYHOH aTTECTALMHU

Kpurtepun popmMupoBaHus OLIEHOK 110 0TBETAM HAa BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OIICHKa «OTJIMYHO» BBICTABIACTCA OOYyYaIOLIEMYCs, €CIIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Bonpockl coctasisieT 100 —90% ot oluiero 00bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKAa «XOpPOI1I0» BEICTABIIACTCA O6y‘IaIOH_[CMyCSI, CCJIM KOJIMYCCTBO MMPAaBUJIbHBIX OTBCTOB HA BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIACTCS OOYJAIOMIEMYCs, €CIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 06111ero 00bEMa 3aJaHHBIX BOIIPOCOB;

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



Kpurepun ¢popmMupoBaHusi OLEHOK IO Pe3yJbTATaM BbINOJHEHUSA 3aaHU I

«OTAUYHOY» — CTAaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«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 ommuoKu, He Oosee Tpex HErpyObIX OMMOOK, OJTHON HErpyOoit OMMOKHU U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEIBHO» — CTABUTCS 32 pa0dOTY, €CIIM YUCIIO OMUOOK U HEJIOUETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKHU «yJIOBJICTBOPUTEIHHOY WM NIPABUIIBHO BBHITIOJHEHO MeHee 2/3 Bceil paboThI.

Buowvl owubox:

- 2pybOble OwubKU: He3HaHUe OCHOBHLIX NOHAMUL, NPABUT, HOPM, HE3HAHUE NPUEMO8 PeuleHUs 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08UsL NPEOSIOHCEHHO20 3A0AHUS.

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

- He0ouembl. HepayUOHAIbHbIE NPUEMbl BLINOJIHEHUS 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 (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOJTYIEHHBIX 3HAHUH, HE IOMYCTHI (PaKTUYECKUX OLIMOOK MPU OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM CIIy4ae, KOT/ia CTyJEHT AEMOHCTPHPYET (pparMeHTapHbIC 3HAHHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpa’KeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOAMMBIC YMEHHS U HaBBIKH, JOITYIICHBI rpyObIe
omurOKH W HE3HAHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTIOJIHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTYUYEHUS TOJT0KUTEIbHON OLIEHKH.
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