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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).
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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 arrectanus (9K3aMeH) MPOBOAUTCS B OJHOM U3 cieayrouux Gopm:
1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUUECKUX 3aJIaHUI;
2) BeimonHenue 3ananui B OMOC yHuBepcurera.

[TpomexyTouHasi aTTecTanus (3a4eT) MIPOBOAUTCS B OTHOM U3 cleAyomuX Gopm:
1) coGecenoBanue;
2) BeimonHenue 3ananuit B OMOC yHuBepcurera.



2. TunoBbiel KOHTPOJIbHbIE 3aJaHUSA WJIM MHbIE MATEPHUAJIbI JJI51 OLleHKHM 3HAHUH, YMEeHUil, HABBLIKOB
U (MJIM) OTBITA IeATENTbHOCTH, XapaKTePU3YOIINX YPOBEeHb C(OPMUPOBAHHOCTH KOMIIETEHUIM I

2.1. TunoBblie BOITPOCHI (TGCTOBbIe 33}13]—[1/[5[) AJIS1 ONCHKH 3HAHUEBOTO 06pa30BaTeJ’IbHOF0 pedyJjbTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

KO)I 1 HAUMCHOBAHUE UHAMUKATOPA
JOCTHKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-5.3: MHcnonp3yer wmetons! | OOyuarommuiics 3HaeT:

HCKYCCTBEHHOTO HHTEJUIEKTA | OCHOBHBIC METOJIbl MAIIMHHOTO OOYYEHHS; KIACCU(PHUKAILUIO 3a/lad MAIIMHHOTO O0YyYeHHS;
(MamumHHOTO OOYYEHHS) M aHANU3a | METPUKH Ka4ecTBa MojelM; QYHKIMU W MeTonbl 6ubianoreku Pandas: query, tail, sample,
OonblIMX JAaHHBIX A pemeHusd | head; mMeroasl QUIBTpalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUYECHHOCTH MOJIEIIH;
MPUKJIATHBIX 3a7a4 MeTo; b1 Oubuotek sklearn, seaborn, matplotlib u numpy.

3ananue 1
MammHHOe 00y4YeHue —

a) CrHenuaaIM3upPOBAHHOE MPOrPaMMHOE pelleHue (MM Habop pelieHuil), KOTOpOe BKIIIOYAET B ceOs BCE MHCTPYMEHTHI JUIs
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX
b) osra rpynnuposka 06bexToB (HabmoneHuii, COOBITHIT) Ha OCHOBEIAHHBIX, OMHMCHIBAIOIIUX CBOMCTBA 0OBEKTOB
C) HabOp JaHHBIX, KaXIasl 3a[KCh KOTOPOTO MPEICTABISACT CO00H ydaeOHbIH MprMep, COAePIKAIIU 3aIaHHbIH BXOJHOH HAO0P
JIAHHBIX, ¥ COOTBETCTBYIOIINI €My NPaBUIbHBIN BBIXOJHOM Pe3ybTaT
d) mnoapaszmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYAION[H METOMbI MOCTPOCHHS AllTOPUTMOB, CIIOCOOHBIX 00yYaThCs HA
JIAHHBIX
3aganue 2
Cpenu npeioKESHHBIX 3a/1a4 MAIIMHHOTO O0YYCHUS YKaXKHUTE 3aa4H PETPECCHH
a) Ilouck HEeraTMBHBIX OT3BIBOB Ha (DPUIIbM 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 ananmu3a naHebX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakwue u3 nepeuncieHHBIX KOMaH] BepHYT AaHHbIe U1t 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 YTBEPKIACHHUsI 00 alropuT™Me ciydaiHoro seca - Random Forest

a) UToroBeIM npejckazaHUEM MOJIEIH ABIISETCS NPEICKA3aHue CIy4aiHOro aepeBa
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 BRIOMpPAETCS CIydailHBIM 00pa3omM
e) IlpenckazaHue MOJENH - YCPEIHEHHBIE MTPECKA3aHNs JEPEBHER
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 aKTyalW3allid C YYE€TOM pPa3BUTHSA HAYKH, OOpa30BaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kageapoil u mpenogaBarenb — pa3pabOTINK OIIEHOYHBIX CPENICTB.



¢) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoii aTpu0yT 0TBEYaeT 32 MUHUMAJIHHOE YUCIO 00PA3IoB B y3J€ I pa3aeiacHus?
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 MeHbIlIe TCHACHIHS K MIEPEOOyICHHIO
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 3HaUcHHUE TapameTpa max_leaf nodes, TeM MeHbIIE TCHACHIUSA K IEPEOOYUCHHIO

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) CcBOICTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3Je
d) mapamerp gini, BO BceX JIMCTBAX TODKSH HMETh OJJMHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BEpHBIE YTBEPXKJIEHHS O CITy4allHOM JIece
a) uem GoJbIIe IEPEBHEB B JIECY, TEM JIyUIlle KAYeCTBO MPEICKa3aHHUSI
b) Bpems HacTpoiiku 1 PabOTHI CITyYalHOTO Jieca YBEIUYHBACTCS TPOMOPIHOHAIBHO KOTHIECTBY JIEBEPEB 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 nydinyio KOMOWHALIMIO TAPAMETPOB IS JIepeBa PeIIeHHM
b) RandomizedSearchCV paGoraer 6rictpee, uem GridSearchCV
c) GridSearchCV Haxomur nydnryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
niepeaaHsbl
d) RandomizedSearchCV naet Gonee TouHoe mpeackasanue, yeMm 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 JepeBa MOTYT OBITh UCIIONB30BAHbI KAK KOJIMYECTBEHHBIE, TAK U KATETOPHaIbHBIC
MIPHU3HAKA
b) JlepeBss perrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMN C TIPOU3BOIBHBIM YHUCIOM KIACCOB
€) UYewm mensine 3HadeHne min_samples_leaf Tem TouHee GyayT mpescKa3aHus Ha TPEHUPOBOYHOM 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, 10 KOTOPOIi HACTPAMBAIOTCS ONTUMAILHBIEC TTAPAMETPHI IepeBa
b) Bsibopka, Mo KOTOPOU OIEHUBAETCS KAUECTBO MOJYIEHHOTO JIepeBa PEIICHHI
C) Bribopka, 10 KOTOPOIi OCYIIECTBISIETCS BRIOOP HAMTYUIIEH MOJIEIH U3 MHOKECTBA MOJICIICH
d) MHOKeCTBO 1eJeBbIX 3HAYCHUI ISl JAHHOTO HAbopa JaHHBIX




3amanue 16
Ipu 06y4eHHH HEKOTOPON MOJIEH Ha TPEHUPOBOUHOM BEIOOPKE U OIIEHKE €€ KauecTBa Ha TECTOBOM BBIOOPKE, MOJyYeHa OOJbIIas
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 PacIpeeicHus B TPCHAPOBOTHOM

€) Mogens HemooOyUCHA

d) Mogenp uaeanrsHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pasmepom 20 Ha 20. Kakue U3 npeanoKeHHbIX KOMOWHAIMH 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 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 xakux ciaydasx MOXeT ObITh UCIIOJIb30BaHAa CTyNeHYaTast QyHKINS aKTHBALMN?
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 MOJOKUTEIIbHBIC.
d) TIIpexnckasaTp pa3mep 3apabOTHOH IIIATHI CIICIIUAIUCTA TI0 ONPECICHHBIM MMapaMeTpam.
e) Pasgenuts n300paxkeHHs Ha COJEPIKAIIKE U HE COJCPIKAIIUE OTKPHITHINA OTOHb.

3aganue 20
Kaxkoe 3HaueHue MOXKET MMETh B3BEIICHHAs CyMMa BXOJIOB HEMpoHa (70 UCTIONb30BaHUS aKTUBAIMOHHON (YHKITHH)
a) [-11]
b) [0,1]
¢ (-11)
d) (- oo,+ )

2.2. TunoBble 3a1aHuA 1J151 OLEHKH HABLIKOBOI'0 00Pa30BaTeIbHOIO pe3yjbTaTa

[TpoBepsiemblii 00pazoBaTeNbHBIN pPe3yabTaT:

Kox n nanmeHnoBanue

MHJIIKATOpa JOCTHKEHHS O0pazoBaTesbHBIA pe3ysIbTaT
KOMITETEHIINT
OIIK-5.3: Mcionb3yeT MeTOBI OO6yuaronmiicst ymeeT:
HCKYCCTBEHHOT'O MHTEIUIEKTA arperupoBaTh JaHHBIE cpeacTBaMu Python; BEIMOMHATE GUIBTPALINIO JAHHBIX CPEICTBAMHU
(MamHHOTO 00YUYCHHS) U Python; HacTpanBaTh Bec HEHpOHHA; BEIOMPATH THIT KITACCU(HUKATOPA B 3aBUCHMOCTH OT
aHanu3a OOJBININX JAHHBIX JUIS MOCTaBJIEHHOH 3a/1a4M; BU3YaJIM3UPOBaTh JaHHBIE CpeacTBaMu OMOIHoTeK pandas, seaborn,
peuleHys NPUKIAJHbIX 3a1a4 matplotlib; BEIMOTHATE MHOTOKIIACCOBYIO KIacCH(HUKAIIIO MeTogamMu oubimoreku sklearn;

CTPOUTH ACPEBbA peHIeHI/Iﬁ U1 BBIMOJHATH IO HUM MPEJACKAa3aHUue.

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 BEIMUUH AaTadpeiiMa sp UCTIONb3ys 6a30BbIe METO/IbI BU3yalu3anny Ondianorekn pandas.
Wmnoprupyiite Oubimoreky Seaborn. Vcmonb3yss uHTepdeiic Ui IMOArOHKM PETPECCHOHHBIX MoOJENed K  YCIOBHBIM
MOJMHOXECTBaM Ha0Opa JIaHHBIX BhIBEANTE rpadUK yCIeBaeMOCTH 110 MATEMATHKE U YTCHHIO C Pa3lIelICHUEM M0 TIOJTy.

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. M3y4ure cTpyKTypy Mmojyd4eHHOro Habopa maHHbIX. B HaGope 150
3K3eMIUIAPoB ("'cTPOK" B MPUBBIYHONH HaAM TEPMHUHOJOTHH). KakIIoMy 3K3eMIUIPY COOTBETCTBYET UETHIPE YHCIIOBBIX aTpuOyTa
(MHa YalenTCcTUKa B CM; IIMPHHA YaIISINCTHKA B CM; JUTMHA JIETIECTKA B CM; LIMPUHA JIETIECTKa B cM) U 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 KiaccoB. Coznaiite nemoHctparuBHblid Decision Tree knaccudukarop,




UCIIONB3Ysl OJHOMMEHHBINA Kitacc w3 Oubnmoreku sklearn u coxpanute ero B mepemeHHyr dt. Jlns pa3jmencHuss 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 ipeacTaBisIOT coboit Habop u3 1797 pyKonHCHBIX N300paKeHHH
mudp pasmepamu 8 Ha 8. Kakmas xapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I KaXXIOW SYCHKH M300paKeHUS.
OO0y4nTe 1epeBo penieHui U MOIY4IHTe MpefcKa3aHne Ha TeCTOBOW BEIOOpKe. Busyanusupyiite nmpencka3zaHue, yKakKUTe TOYHOCTD
JUISL TIOJTy9I€HHOTO JIEpeBa.

3ananue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbIx boston npencrasiseT co0oii cnoBaps ¢ kitouamu data, target, feature names 1 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 3HaueHMA. Bama 3amada HaiiTh onmcanne Kakaoro u3 Hux. Taxk mepsoe 3HadeHue (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYyIIy HACEICHUS.

[ocTpoiiTe nepeBo penIeHnH, IpeNCKa3bIBAIOIIEEe CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOUMOCTh
JKHJIbS - BEJIMIMHA HETIpepbIBHAS, U AepeBo knaccudukanun DecisionTreeClassifier Ham He mogoinér. st npenckasanus 3HaUCHUS
1e7IeBoi (DyHKIMH HyXHO perpeccronHoe aepeBo DecisionTreeRegressor.

IlepebepuTte Bce nepeBbs HA JAaHHBIX boston MO CIEIYIONINM ITapaMeTpaM:

MaKcHMallbHas I1yOuHa - 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.

Wsyante ocrampHble aTpuOYTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 mepeBbsiMH 1 MakCHMaNbHOM
rTryOuHOM paBHOU 5 ypoBHsM 1ist maHHEIX digits load().

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

YKaXuTe TpU CaMbIX BaKHBIX IapaMeTpa AJsl JIepPeBbEB PEIICHWH B CO3JaHHOM JIeCy, HCIIONb3ys, Halpumep, aTpuoyT
feature_importances_.

OIIK-5.3: MHcnone3yer wmeronsl | OOywaromuiica BiaageeT:

UCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIkaMu MOCTPOEHUS AE€PEBA PEIICHUIA.

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

pelIeHUs] IPUKIJIAIHBIX 3a4a4 HaBsikaMu 00y4eHHUS] MOJCTIH.

3amanue 26

3arpy3ute JaHHbIe W3 BCTpoeHHOro Habopa load digits. Co3maiite kiaccuukaTtop, co CACAYIONMME MapaMeTpaMH JepeBa:
MaKcHMaJlbHas 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 IIPUHAIIC)KAT JaHHbIE U3 TECTOBOH BBEIOOPKH, COXpPAaHHUTE Pe3yNbTaT Npeicka3aHuii B epeMeHHyto 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 ciydaiineiii jiec (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 manneix Fashion MNIST (nanueie O6ubnuotexu Keras), cogepxkamuit 70 000 n300paskeHHil 37€MEHTOB
OJICK/IBI B TPAJALIMSIX CEPOro, B pa3pemeHnt 28X28 MUKceIed.u IpoYTHTE JaHHbIe/

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

Buzyanusupyiite nepsbie 1ecsiTh 00BEKTOB U3 TPEHUPOBOYHOTO HAbOpa.

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

3amanue 29

Cxauaiite mannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). /s ckaunBanus HEOOXOAUMO MPOUTH TPOIIEAYPY
peructpanun. Pacnakyiite apXuBbl train.zip u test.zip ¢ JTaHHBIMA B KaTaJIOTe€ CO CBOUM ITPOSKTOM.

B xaTanore train co3gaiite nse nanku cat u dog. Pasaecute n300pakeHus U3 KaTayuora train o BHOBb CO3/IaHHBIM HankaM. Bel MoxeT
czenath 3710 BpyuHyto (0 6ayuroB) wnu nporpammuo (1 Gayur) ucnonbs3yst Metos! si3bika Python. Bam nonano6urcst 6ubnuorexa os
Y METOJIbI CTPOK.




CrenepupyiiTe natacera U3 M300paKeHUH UCTIONB3Ys MeTox OubmmoTekn keras ImageDataGenerator.

C nomoisio Metoza flow from directory co3naiite renepaTop AaHHBIX HA OCHOBE M300paKeHUH U3 KaTajora.

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

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

Pacmennte nmeroniyecs 1aHHbIe Ha TpU Habopa (train,test,validation), b0 Mcnonk3yiTe AaHHBIE U3 apXuBa test, MOJArOTOBHUB X
COOTBETCTBYIOLTNM 00pa3oM.

CaMocTosTeNnbHO co3AaliTe U 00y4InTe HEMPOHHYIO CETh IS Pa3iIMueHHs KOIIeK U cobak (110 mpuMepy 1abopaToOpHOH S5, 4acTb 2).
Jlo6eiiTech TOYHOCTH MOJIEIH Ha BaJTHIAIIMOHHOHN BEIOOpKE He HIDKE 80%

3amanune 30

Peanusyiite kiacc Neuron OCYIIECTBISIONIMN BbIMOMHEHHE (QyHKIMU =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HayeHwus,
NOJIaHHbBIE HA BXOJ, W - Beca BXOZIOB, a b - cMeleHre. B kauecTBe pyHKIIMU aKTHBAIMU UCIIOIB3YHTE CUTMOUY. Y OenuTech, 4To
CO3JJaHHBII BaMH HEHpPOH paboraet. JIJist 5TOro caMocTOsATEIBHO 3a/1aiiTe Beca U CMELIEHHsI M 3HaUSHUS BXOJOB U IPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 9TO JTr000H CII0H MEXTy BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TocietHIM). CKPBITBIX CIIOEB MOXET OBITh
HECKOJIBKO!

2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4arOIIUXCS K MPOMEKYTOYHOM aTTecTAlMU

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.
dunbTpanys rpynnupoBKa U arperanus JaHHBIX.
Busyanuzanus qaHHbIX.

0. Busyanu3zaums nansaeix B Phyton.

11. Bwusyanu3zauus 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. Mertpuku kadecTBa mojenu: Precision, Recall, F1 score.
24. Tectupoanue ROC AUC.

25. HetipoHHbIE ceTH.

26. HckyccTBeHHBIE HEHPOHEI.

27. DOyHKIHMY aKTHBALUU HEHpOHA.

28. IlepuenTpoH.

29. OOyueHue HeWpoHa.

30. I'pagueHTHBIN CITYCK.

31. JIpoGsieHue mara npu rpagdeHTHOM CITyCKe.

32. CroxacTH4yecKui rpaJIneHTHBIH CITyCK.

33. MeTox HAUCKOPEHIIEro CITyCKa.

34. HeiipoHHast CETb.

35. OpnHOCII0HHAsE MOJETD.

36. CBepTo4HBIC HEHPOHHBIE CETH.

37. CBEPTOYHBIN CIIOH, CIION TTOABBIOOPKH, ITOTHOCBSI3HBIN CIION.
38. lleneBast QpyHKIMS.

39. 3amaum pacro3HaBaHUS 00pPaA30B.

40. Knaccudukarus oObeKTOB.

41. Tlouck u3zobpaxkeHus 1Mo 00pasIry.

BoOoo~Nog~wWNE




3. Meroan4eckue MaTepHaJibl, ONpelesiioIue NPoueIypy 1 KpUTepUH OLleHUBAHUA
c¢opMHPOBAHHOCTH KOMIIETEHIIUH NP NMPOBEACHNH NIPOMEKYTOYHOH aTTeCTAlMU

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

- OIEHKa «OTJIMYHO» BBICTABISIETCS OOYYaIOIIEMYCsl, €CJIM KOJIMYECTBO NPABWIHHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 —90% ot obuiero 060bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKA «XOPOI0» BHICTaBJISAETCS 00yUaloIIeMycsl, €CJIM KOJTMYECTBO IPABUIIBHBIX OTBETOB HA BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKAa «YAOBJIETBOPUTEJIbHO» BBICTABISACTCS OOYyYarOMIEMYCs, €CIM KOJUYECTBO MPaBUIIbHBIX
OTBETOB Ha TECTOBBIE BONIPOCHI —/5—60 % oT 0011ero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYAOBJIETBOPUTEIbHO» BBLICTABISCTCS OOYYaIOIIEMYCs, €CIU KOJIMYECTBO MpPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBanusi O1ieHOK IO pe3y/JibTaTaM 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 Oojee OgHOU Ipy0oil OmMOKN U IBYX HEIOYETOB, HE Oosee OAHON rpy0oil u
oJHOH Herpy0oii ommoOKy, He OoJiee TpeX HErpyObIX OMIMOOK, OTHOW HETpyOOoil OIMOKY M IBYX HEJJOYETOB.

«HeynoB/1eTBOPUTEJIBLHO» — CTABUTCSA 32 pabOTY, €CIIM YUCIIO OMIMOOK U HEJOUETOB MPEBBICUIO HOPMY
IUIsL OLIEHKH «yJJOBJICTBOPUTEIHHOY» WIIM NIPABUIIHHO BBHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowr owubox:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUT, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bI8ATOWUE HENPABUTILHOE NOHUMAHUE YCII08USL NPEON0HCEHHO20 3A0AHUS.

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

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

Kputepun popmMupoBaHusi OLEHOK 110 324eTy

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

«He3a4TeH0» — BBICTABIISIETCS B TOM CJIy4ae, KOI/ia CTyJI€HT AEMOHCTPHUPYET (pparMeHTapHbIe 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 MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHUS U HaBBIKH, JTOMYIIEHBI IpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTHMH, OTKa3 OTBEYATh HAa JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IUMO ISl TOTY4YEHHUS TTOJI0KUTEITbHON OLICHKH.
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