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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | IIpumeHeHne Ha MPAaKTHKEe METOAOB MAITMHHOTO 00y4eHHs TIPH PEIICHUH 3a1a4 NPOo(eCCHOHATBHON e TeNbHOCTH.

2. MECTO JUCHUTITMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazpen) OI1: | b1.0.35.02

3. KOMIETEHIIMY OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIHATIINHBI
(MOZYJIST)

OIIK-10 Criocoben (popMyITUpOBaTh M pelIaTh HAYYHO-TEXHUYECKUE 3aa4d B 00IaCTH CBOESH MpodeccroHaIbHOMN NesITeIbHOCTH

OIIK-10.3 Pemmraer 3agaun B 00:1aCTH IPOYECCHOHAIBEHON AEATEITBHOCTH, HCIIOIB3Ys NEPCTIEKTHBHBIE METOABI MAITMHHOTO
00y4deHHst

B pesyibraTte 0CBOCHUS JUCHMILIUHBI (MOAY.15) 00ydaroluiics 10/ KeH

3.1 |3naTh:

3.1.1 | - OCHOBHBIC KJTaCCHI HAaYYHO-TCXHUYCCKUX 3a1a4 B obJactr cBoei HpO(bCCCI/IOHaJTLHOﬁ ACATCIBHOCTU, pCIIaCMBbIC
MCTOAAaMHU MAIIMHHOI'O Oﬁy‘IeHI/ISI;

3.1.2 | - ocHOBHBIE KIIaCCHI HHTEIUICKTYaJIbHBIX HHPOPMAIIMOHHBIX CHCTEM, HEOOXOIMMEIE B ITPOIIECCE PEIICHNS HayqIHO-
TEeXHHUYECKHX 3a7a4 B 00JIaCTH CBOCH IMPO(heCCHOHANBHOHN IeATeIbHOCTH;

3.2 | YmeTh:

3.2.1 | - ucnonp30BaTh METOABI HCKYCCTBEHHOTO MHTEIJIEKTA JJIs1 PEIICHUS IPUKIAaTHBIX 3a1a4;

3.3 | Baragern:

3.3.1 | - HaBBIKAMH peuieHusl Hay4HO-TEXHUYCCKUX 3a/1a4 B 00J1acTu cBoeH HpO(l)GCCHOHaHbHOﬁ JCATCIIBHOCTU C
HCIIOH30BaHUEM TEXHOJIOTHH aHaIN3a JaHHBIX U MallTHHHOTO 06yqel-m;[.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | HacoB | Ilpumeuanue
3aHATHA / Kype

Pazgen 1. IIpakTukyM 110 MAIIUHHOMY 00y4eHHIO

1.1 IoaroroBka u GpuIBTpaIMs AaHHBIX. PactipocTpaneHHbIe (GOPMATHI JAHHBIX: CSV, 8 2
json. YnaneHue NOBpeXICHHBIX 3HaUeHNH. BBI0OOp TaHHBIX 110 3aaHHOMY
MIPU3HAKY U TPYIIE IPU3HAKOB.

/J1ab/

1.2 IIpeobOpa3oBanue JaHHBIX dopMuUpoBaHHE HOBOTO CTONIOLA JAHHBIX HA 8 4
OCHOBE CyILIECTBYIOIMX. POpMUpOBaHUE BCIIOMOTaTEIBEHOTO CTONOIIA TaHHbIX.
V3MeHeHne THIa TaHHBIX CTONOIA. /J1ab/

1.3 Arperanus JaHHbIX ['pynnupoBka JaHHBIX 110 IIPU3HAKY. 8 4

Arperanys JaHHBIX: OCYET CPEIHET0, O0IIETr0, MAKCUMAaJIbHOTO U
MHUHUMAaJIbHOIO 3HAYEHHUH 110 ONPEACICHHOMY
npu3HaKy. BeIOOp ONTHMaIEHOrO METOJA.

/J1ab/

1.4 OmnpeneneHre 3aKOHOMEPHOCTEH B OMO3/IAaHUAX JKEIE3HOIOPOKHOTO 8 4
TpPaHCIOpTa.
I'paduueckas 0OpabOTKa JaHHBIX. ITocTpoenune rpaduKoB 3aBUCHMOCTH.

IMoctpoenue rpadvKoB pacrpeiesieHUst TOYEK, OIpe/eeHNe Yrcia KIacTepos,
(dhopmupyeMbix HabmoaeHUAMU. [locTpoeHue TEMIOBON KapThl.

Pasnuunbie Bubl rpadukoB (seaborn, matplotlib, BcTpoeHHas BU3yaTu3ariys
pandas).

/J1a6/

1.5 OnpepeneHre HEUCIIPABHOCTH JKEIE3HOJOPOXKHOr 0 MosioTHa. O0yueHue 8 4
Mozenn. [loaroToBka maHHEIX. PaznencHue NaHHBIX Ha TPEHHUPOBOYHBIM,
TECTOBBIN M BaNUIAMOHHBIE naTacoThl. [locTpoeHue HelipoHHOH ceTH. /J1ab/

1.6 HccnenoBanue naHHBIX O JOPOXKHBIX MPOUCIIECTBUSAX U CEPHE3HOCTU aBAPUIA. 8 4
JHepeso pemenuii. [loctpoenne matpuibl omubok (confusion matrix) [logcuet
MeTpuk KauecTBa (Precision, Recall, F1 score). /JIab/

1.7 HccnenoBanye 1aHHBIX O JOPOXKHBIX MPOUCIIECTBUSAX U CEPHE3HOCTU aBapHil. 8 4
CrnyuaiiHblil jec BbI00p ONTHMaEHBIX MapaMeTPOB JepeBa PEeIICHHN.
Co3nanrie MOAETH ¢ YKa3aHHBIM YHCIIOM JIEPEBbEB U MAKCUMAJIbHOW TTTyOUHBI.
IIpenckazanue Kiacca 1o TpeHUPOBOYHOI BEIOOpKe. OTOOpP TON-5 caMbIX
BQXHBIX TIEPEMECHHBIX YT KIacCH(DUKAINN

/J1ab/




1.8

Omnpenenenue TOHANBHOCTU TekcTa. HelipoHHBIE ceTH. Omnpenenenue 8 6
TOHaJILHOCTH TEKCTa C IIOMOIIbI0 HEHPOHHBIX ceTeil. bubimoreku tensorflow,
Keras, Habop manueix IMDb. /J1a6/

Paznen 2. CamocTosiTesibHasA padoTa

2.1

IoaroroBka u puiIbTpanus TaHHBIX. Peructpanusa Ha moptane kaggle. 8 2
PacnipoctpanenHble (hOpMaTHI JAHHBIX: CSV, jSON.
ITogroroBka k yraGopatopHsiM paboram.  /Cp/

2.2

IIpeobpazoBanre TaHHBIX. Metonsl paboThl CTPYKTYpaMH TaHHBIX pandas. 8 4
Omneparuu ¢ pandas. series. [IoBTopenne MaTepurana, U3y4eHHOTO B Kypce
«TeXHOMOrnM NCKyCCTBEHHOTO HUHTEILICKTaY.

ITogroroBka k yrabopatopHeiM paboram.  /Cp/

23

Arperarus naHHbIX. [pynmupoBka. DYHKIME arperdpoBanus B pandas. 8 4
[MoBTOpEHKE MaTepHaa, H3ydeHHOTO B Kypce « TEeXHOIOTHH HCKYCCTBEHHOTO
uHTEIUIEKTay. [T0AroTOBKa K J1a00paTOpHBIM paboTaM.

/Cp/

2.4

OrmpezienieHUE 3aKOHOMEPHOCTEH B OMO3AaHUSX JKEIE3HOIOPOKHOTO 8 4
TpaHcopra. I'paduueckas 06paboTka JaHHBIX. MeToas! BU3yanu3anuu pandas.
Bubnunorexu matplotlib u seaborn. Ilapamerpsr METOIOB.

INoBTOpenne Marepuaia, U3y4eHHOT0 B Kypce « TeXHOIOIrMH HCKYCCTBEHHOTO
HHTEIIICKTaY.

IoxroroBka x mabopatopHbiM paboram. DOUOC CamIVIIC 4

/Cp/

2.5

OmnpeneneHue HEHCIPABHOCTH JKEIIE3HOTOPOKHOrO mmototHa. O0ydeHne 8 4
monenu. Pabora ¢ m3zoOpaxkenusimu B python. [TocTpoeHne HEHpOHHOH ceTH.
Buarsr cioes.

[ToBTOpEHUE TEOPETUIECKOTO MaTepHala, U3y4eHHOro B Kypce « TexHonoruu
HCKYCCTBEHHOT'O HHTEIIEKTa.

IMogroroBka K J1abopaTOpHBIM pabOTaM.

/Cp/

2.6

OnpezeneHre 3aKOHOMEPHOCTEH B OMO3/IaHUAX JKENE3HOIOPOKHOTO 8 4
TpaHcnopra. ['padguueckas oOpabOTKa JaHHBIX I'padugeckas 06paboTKa
JaHHBIX. MeTonp! Bu3yanu3anuu pandas. bubmmorexn matplotlib u seaborn.
ITapameTpsl METONOB.

[oBTOpeHne MaTeprala, U3y4eHHOTO B Kypce « TeXHOIOrHH HCKYCCTBEHHOTO
HHTCIIICKTaY.

IMoxroroska k 1a0OpaTOPHEIM paboTaMm.

/Cp/

2.7

HccnenoBanye 1aHHBIX O JOPOXKHBIX MPOUCIIECTBUSAX U CEPHEIHOCTU aBapHil. 8 4
CrnyyaiiHblil jec. OCHOBHBIE TTapaMeTpPbI CIy4aitHOTO Jieca.
IToBTOpEeHNE TEOpETUIECKOrO MaTepHaa, M3y4eHHOTO B Kypce « TexHomoruu
HCKYCCTBEHHOT'O MHTEJIEKTa.

IToxaroroBka k 1abopaTopHbiM pabotam. /Cp/

2.8

OnpeneneHre TOHATBHOCTH TekcTa. HelipoHHble ceTn MeTopl OMOIHOTEKH 8 2
tensorflow.

IToaroroBka K 1a00paTOPHEIM PabOTaM.
/Cp/

2.9

Ha6op nanubix IMDb. MccnenoBanue nannbix. bubnnoreka keras. zydenne 8 3
CHUHTaKcHca MeToJIoB Onbmmoreku. [ToaroroBka k tabopatopHoit padore. /Cp/

Pasnen 3. KoHTakTHBIE Yachl HA ATTECTAIMIO

3.1

3auér /KD/ 8 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOUHBIC MaTepHaNbl AT IPOBEACHUS IPOMEKYTOUHOH aTTeCTaly 00yJaloIUXCs IPUBECHB! B MPIIIOKEHUN K

paboueii mporpaMMe JUCHUIUIAHBI.

q)OpMBI W BUAbI TCKYLICTO KOHTPOJIA MO AUCHHUILIMHE (MOZ[yJ'IIO), BUJIBI BaﬂaHHﬁ, KpUTCPpHUN HUX OLCHHUBAHUA,

pacmpenesneHre 6auIoB IO BUAAM TEKYyIIEro KOHTPOIS pa3padaThIBAIOTCS MPENOAaBaTeIeM JUCIUILIHHBL C YI€TOM €€ CIICIU(DUKA ’
JIOBOAATCS 0 CBEJICHUS 00YJarONIMXCs Ha IEPBOM yIeOHOM 3aHATHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MIPENofaBaTesieM NUCIHUIDIAHBI (MOIYIsl) B paMKax KOHTaKTHOW

paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHPOBaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIONB30BAaThCS

BUOC.




6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. PexomeHayemas JiuTepaTypa

6.1.1. OcHoBHas 1UTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. aapec
TBO, TOJ
JI1.1 | Huxonbckuit C. H. ABTOMaTH3aIMs HHGOPMAIIMOHHOTO MOBEACHHS U Mocksa: | https://e.lanbook.com/bg
MCKYCCTBEHHBIN HHTEIUICKT: YueOHoe rmocobue MUPOA,
2020
6.1.2. JlonosiHuTEILHAS JTUTEPATYpa
ABTOpBI, COCTABUTEIIH 3arnaBue Uznarenbc On. agpec
TBO, TOX
JI2.1 |IlmatoHoB A. B. MammuHHOe 00ydueHue: yaeOHOe ToCcoOHe IS BY30B Mocksa: | https://urait.ru/book/mas
IOpaiir,
2022

6.2 UndopManoHHbIE TEXHOJIOTHH, MCIOJIb3yeMble PH OCYIIeCTBJIeHUH 00pPa30BaTeIbHOI0 NMpoLecca Mo AMCHHUIJINHE

(Mony.a10)

6.2.1 IlepeyeHb TNLEH3MOHHOIO U CBOOOJHO PACIPOCTPAHAEMOI0 IPOTPAMMHOI0 olecneyeHHst

6.2.1.1

Python

6.2.1.2 | Google Colab

6.2.2 Ilepeyens npogeccuoHANbHBIX 023 JAHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | kaggle.com - cuctema opraHu3aIiii KOHKYPCOB 110 UCCIIEIOBAHUIO IAHHBIX U MAITHHHOMY OOYICHHIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayAUTOPUHN ATl IPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CTIIELUAIN3UPOBAHHON MEOEIBIO
M TEXHUYECKIMH CPECTBAMH O0yYEHHUS: MyJIbTHMEIHIHOE 000pYIOBaHHE ISl TPEIOCTABICHHUS YueOHON nH(OpMAaLin
OOITBIIION ayIUTOPUH ¥/HJTH 3BYKOYCHIIMBAIOIIee 000pyI0BaHNE (CTAIIMOHAPHOE HITH TIEPEHOCHOE).

7.2

(cTanoHapHOE WM IEPEHOCHOE).

VYaeOHBIe ayTUTOPHH IS IPOBEICHHS 3aHATHI CEMIHAPCKOTO THIIA, TPYIITOBBIX W HHAWBUIYAIFHBIX KOHCYIBTAIUH,
TEKyIIEero KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallnH, YKOMIUIEKTOBAaHHBIE CIICIIHAIN3HPOBAHHON MEOENBIO U
TEXHUYECKUMHU CPEACTBaMU 00yUeHUS: MyAbTUMEANHHOE 000pYI0BaHUE W/WIIM 3BYKOYCHIIUBAIOIIEe 000pyI0BaHUE

7.3

[TomerieHust U1 caMOCTOATENILHON paboThl, OCHALIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3SMOXKHOCTBIO MOJKITIOYEHUS K
cetr "MHTEpHET" M 00CCIIEUeHUEM JIOCTYIIA B AJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4

INomenieHust 1 XpaHeHHs ¥ POGUITAKTHYECKOr0 00CITy)KUBaHUS Y4eOHOTO 000pYIOBAHUS.

1.5

MH()OPMAIOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCHUTETA.

JlabopaTopuu, OCHAILIICHHBIE CIICHUAIBHBIM JIJA0OPATOPHBIM 000PYIOBaHHEM: KOMITBIOTCPHON TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Tarke ¢ BO3SMOXKHOCTBIO TIOAKITIOUEHHS K ceTd "MHTepHeT" 1 00ecrieYeHHEM JIOCTYIa B DIIEKTPOHHYIO




[Tpunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOJYJIIO)

INPAKTUKYM 11O MAIIIMHHOMY OBYYEHUIO

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

HanpaBneHHe IIOAIOTOBKH / CIICHHMAJIBHOCTD
23.05.05 CucreMsl o0ecrieueHUs ABUKEHUS ITI0E€310B

(k00 u HaumenoBaHUe)

Hanpasnennocts (mpoduiis)/crienuanu3anus

ABTOMAaTHKa U TE€JIEMEXaHUKa Ha KEJIE3HOJJOPOKHOM TPAHCTIOPTE

(Haumenosanue)



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 aTTecTaluu: 3a4éTt, 8 cemecTp

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

Kon WHIANKATOpa JOCTUKECHUA

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

OIIK-10: CriocobeH hopMyIHpOBaTh U pelIaTh HAYYHO-TEXHUYECKHE 3a1a4u B 00nactu cBoeit | OITK-10.3: Pemaer 3agaun B
PO eCCUOHANBHON JCSITEIBPHOCTU o0acT mpoeCCHOHATBHOMN
JeSITeIbHOCTH, HUCIIOTB3YS
MIEPCIICKTUBHBIE METO B
MaIIHHHOTO O0yYCHHUS

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJIbTaTAMU 0CBOCHHS 00pa30BaTeIbHOI POrpaMMBbl

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA O].[CHO‘IHLIC
PCSyJ’ILTaTLI 06y‘ICHI/I$[ 10 JUCIHUIIIINHE
JOCTH)KCHUSA KOMIICTCHIIMN MaTcpuajbl

OIIK-10.3: Pemaer 3amaun B ob6mactu | OOyuaromuiics 3HaeT: Bomnpocsr (Nel -
npodeccroHabHOM JICATENILHOCTH, | - OCHOBHBIE KJIACChI HAYYHO-TEXHUUECKHX 3a1a4 B obnactu | Ne30)

HCIIOJIB3YS MEPCIEKTUBHBIE METOIBl | CBOEH NPO(EeCCHOHATBLHON IEATENbHOCTH, pellacMble
MaIIKMHHOTI'O O6y’~IeHI/ISI METOAaAMHU MAallIMHHOT'O O6y‘IeHI/Iﬂ;

- OCHOBHBIE KJIaCChI HHTEIUICKTYa bHBIX HHYOPMAMOHHBIX
CHCTEM, HEOOXOOMMBIE B IIPOLECCE DEIICHHUS Hay4YHO-
TEeXHUYECKUX 3ala4d B 00JIaCTH CBOEH NMpodeccHOHaIbHOI
JeATEeIbHOCTH;

OOGyyaroniuiicst ymeer: 3amanus (Nel - Ne30)
- UCTI0JIb30BAaTh METOABI UCKYCCTBCHHOTO MHTCIIJICKTA IJIsA
peuICHUs MPUKIaJHbIX 3a/1a4;

OOGyuaronuiics BJiajeer: 3amganus (Ne  36-
- HaBBIKAMH pEIICHUS Hay4HO-TEXHHUECKuX 3amad B | Ned0)

obnmactu cBoeil mpodeccHOHATBLHON JEATENLHOCTH C
WCTIONB30BAaHUEM TEXHOJNOTHH  aHalW3a [JaHHBIX W
MAIIMHHOTO O0YYEHUSI.

[TpomerxyTouHas arTectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 CIEAYIOUINX (GOpM:
1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUII;
2) BeimonHeHue 3ananuii B DMMOC YHuBepcurera.

[IpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CAEAYIOMUX Hopm:
1) cobecenoBanue;
2) BeimonHenue 3ananuit B OMOC YHuepcurera.

2. TunoBbiel KOHTPOJIbHBIE 32 JaHUS UJIH MHbIE€ MATEPHAJIBI /11l OLIEHKH 3HAHMIL, yMeHUil, HABLIKOB
U (MJ1M) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIUX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIH I

2.1. TunoBbIe BONPOCHI (TECTOBBIE 3a/1aHNsI) 1JIsl OLEHKH 3HAHHEBOT0 00pa30BaTeILHOI0 pe3yabTara

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEAHA3HAYEHHBIE i NPOBEIEHUS ATTECTALIMOHHOTO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOUICKAT AKTyaJM3ald{d C Y9eTOM DPa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U



Kon n nHanmenoBanue WHAWKATOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKEHUSI KOMIIETCHIMN

OIIK-10.3: Pemaer 3amaun B | OOydaromwuiics 3HaeT:

obactu npo)eCCUOHATIBHOM | - OCHOBHBIC KJIAacChl HAYYHO-TCXHUYCCKUX 3a/7ad B 001acTH CBOEH NpOQecCHOHANTBHOM

JIEATEILHOCTH, WCTIOJB3Ys | NCSITEIBHOCTH, PEIlacMbIe METOIAMH MAIIMHHOTO O0YYCHUS;

MEePCIEKTHBHBIC METO/bl | - OCHOBHBIC KJIACChl HHTEIUIEKTYAIbHBIX HH(POPMAIIMOHHBIX CHCTEM, HEOOXOAUMBIC B

MAIIIMHHOTO 00yYeHUs MpoLiecCce pEIIeHHs Hay4yHO-TEXHHYECKHX 3a7ad B 00JacTu cBoel mnpodeccroHalbHOM
JIESITENILHOCTH;

3aganue 1

MammHHOe 00y4YeHue —

a) crenuaIM3UpOBaHHOE MPOrpaMMHOE pelleHue (i Habop pelieHuii), KOTOPOe BKII0YACT B CeOsl BCe MHCTPYMEHTHI IS
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

b) ora rpymnmpoBka 06nekToB (HabimromeHuit, cCOOBITHIT) HA OCHOBEIAHHBIX, OTIMCHIBAOIINX CBOMCTBA 0OHEKTOB

C) Habop JaHHBIX, KaXIasl 3aIICh KOTOPOTO TPEACTABIET cO00# yUeOHbIH prMep, COoMepsKalluil 3a1aHHBIA BXOJHOM HAbOop
JIAaHHBIX, U COOTBETCTBYIOIINN €My NIPaBUJIbHBIN BBIXOJHOU pe3ysIbTaT

d) mozmpa3smeneHre HCKYCCTBEHHOTO WHTEIUIEKTA M3YYarOMINi METOLBI MOCTPOCHHUS aJrOPHTMOB, CHOCOOHBIX 00ydaThCsi Ha
JaHHBIX

3aganue 2
Cpenu mpeIokKEeHHBIX 3a/1a4 MAITMHHOTO O0YUYCHUS YKAKUTE 3aa4i PErPecCHn
a) Ilowck HeraTUBHBIX OT3BIBOB Ha (DIJIBM HA CaliTe KHHOKOMITAHUH
b) Aunropurm ¢punbTpanuu cama
c) TlpeackasaHnue cpoka OKyMmaeMOCTH MPOEKTA
d) IlpenckasaHue peIHOYHON CTOMMOCTHU KBAPTHPEI
e) IloHCK MOIICHHUYECKHUX TPaH3aKIUii

3aganue 3
K 6ubnmorexam ananmu3a naHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4
Kakue 13 nepe4rcieHHbIX KOMaH| BEpHYT JaHHbIe 11 Poccun 1 3umbadBe?
a) res.query(‘country == ["Russia","Zimbabwe"])

b) res.query(‘country == "Russia" | "Zimbabwe"")

c) res.query(‘country == "Russia" | country == "Zimbabwe"")

d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]

f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3ananue 5
OTMeThTE BEpHBIE YTBEPKAEHHUs 00 alropuT™Me ciiydaiiHoro jeca - Random Forest
a) UToroBbIM npejckazaHUEM MOJIEIH ABIISETCS MPeICKa3aHne CIydaHoro JepeBa
b) TIlapamerps w1 kaxaoro gaepesa (riryGHMHA, MUHUMAIBHOE YHCIIO 00PA3IOB B JMCTE U T.J.) BEIOMPAIOTCS CITy4aiHO
€) Kaxmoe nepeBo B jecy moinydaer CliyqaiiHbIil MO HA00p JaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CIydailHBIM 00pa3oM
e) IlpenckazaHue MOJENH - YCPEHEHHBIE TPECKA3aHNs IEPEBHER

3anganue 6
Kaxkoi anI/I6YT OTBE€YACT 3a MUHUMAJIBHOEC YHUCJIO 06pa3u0B B ucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii aTpuOyT 0TBEe4aeT 32 MUHHUMAJILHOE YHCII0 00pa3LoB B y3ie AJIs pa3JiesieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity decrease

conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



3anmanue 8
OTMeTbTe BEpPHBIC YTBEPKACHHS O BIMSHUU NapaMETPOB PELIAIONIETO JIEPEeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLUS K EPEO0yICHHIO
b) UYewm mensbie 3HaueHHe min_samples_leaf, Tem MeHbIIIEe TEHICHIMS K TEPEOOYUCHHUIO
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 HCIOJIB30BATh IJIA MPCACKa3aHusa pasMepa 0[[06peHH01"0 KpeauTa 1o 3aJlaHHbIM napaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh HcioNb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeTbTe BEpHBIC YTBEPHKICHUS O AEPEBhIX PEILICHHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOIHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpenenseTcs TOIBKO IS IUCTHEB, HO HE JUIS Y3II0B
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, TCM JIyUIlle KAYECTBO MPEICKA3aHMs
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 nydiryi0 KOMOHHAIIMIO MapaMeTpOB Ul JepeBa, M3 TeX 3HAUCHHH MapamMeTpoB, YTO OBUTH
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 TpUObI HA CheJOOHBIC U SIOBUTHIC
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPACKe

3aganue 14
OTMeThTe BepHbIE YTBEP)KICHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS AepeBa MOTYT OBITh UCIIOIB30BAHbI KaK KOJMUECTBEHHBIC, TAK U KATETOPHAIbHBIC
MIPHU3HAKA
b) JlepeBss pemrennit MOTYT peraTh 3a1a4y KIacCH(UKAINN C TIPOM3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT npeackazaHus Ha TPSHHPOBOYHOMN BBIOOPKE
d) UYewm mensnime 3HaueHue min_samples_leaf Tem TouHee GyayT MpecKka3aHUs HA TECTOBOM BRIOOPKE

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# OCYIIECTBIAETCS BEIOOP HAMITYUIIeH MOJEIN U3 MHOXECTBA MOJIEeit
d) MHOXeCTBO 1IeJIeBbIX 3HAYSHUH VISl JTaHHOTO Habopa JaHHBIX

3aganue 16
IIpu 0OyueHNHE HEKOTOPOIl MOAETH HAa TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBOW BRIOOPKE, MoiTydeHa OoJbImas
pa3HUIIA MEKIY 3HAUCHUSIMH METPHUK Ha TPEHUPOBOYHOM M TECTOBOH BBIOOPKaX. O 4eM 3TO MOXKET TOBOPHUTH?

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 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 HatadpaiiMa 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)

3anganue 19

B kakux ciydasx MOXeT OBITh HCIIONB30BaHA CTYNEHYATasA (DYHKIHS aKTHBALNN?
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) PazngennTh M300pakeHUs Ha COAEPIKAILIE U HE COJCPIKALINE OTKPBITHI OTOHB.

3amanue 20
Kakoe 3Ha4eHHe MOXKET UMETh B3BEILICHHAs CyMMa BXOA0B HEipoHa (10 UCTIONb30BaHHS aKTUBAIIMOHHON (QyHKIINM)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )
OLIEHOYHBIH JTUCT K TUTIOBOMY 3aaHUI0 A (MOJIEIIbHBIN OTBET):
Al A2 A3 A4 A5 A6 A7 A8 A9 Al0
b d b b b a a,c d d b
All Al2 Al3 Al4 Al5 Al6 Al7 Al8 A19 A20
b,cd b,c b b,d b a a d b a,b,c
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
c a c b d a b a d b

2.2. TunoBble 3aJaHus /sl OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa30BaTENbHBIN pe3ysbTaT:

KOH 1 HAMMCHOBAHUC

HUHAMKATOpa JOCTIKEHUS O0pazoBartesbHbBIA pe3ysbTaT
KOMIIETEHIIUU
OIIK-10.3: Pemaer 3amaun B | OOyuarommiicst ymeer:
obnactn NpO(EeCCHOHANBHOMH | - HCIIOJIB30BATH METO Il HCKYCCTBEHHOT'O MHTEIUICKTA JUTSl PEIICHUS IIPUKII IHBIX 3a/1a4;
JeSITEIbHOCTH, UCTOAb3Y
HNEepPCHEKTUBHBIE METOJIBI

MAaIlIMHHOI'O O6yq€HH$I

MpunoxeHue 2

3apaHue Net

[nAa oTBeTa Ha 3TOT BOMNPOC BaM NoHaaobutca Habop aaHHbIx imdb 3 6ubanotekn keras from keras.datasets
import imdb

Onpegennte, Kakoe ciioBo cTouT Ha 1000 mecTe (MmeeT nHAekc 1000) B yacToTHOM c/ioBape gataceta IMDb?




3anuwuTe oTBeT:

1) OtBeT:

3apaHue No2

[na oTBeTa Ha 3TOT BOMNPOC BaM NoHagobutca gatacet imdb ns 6ubnmnotekn keras from keras.datasets import imdb

OnpeaennTe, Kakoe c/I0BO CTOUT Ha 3355 mecTe (MmeeT uHAeKc 3355) B YacToTHOM c/ioBape Aataceta IMDb?

3anuwuTe oTBET:

1) OtBeT:

3agaHme Ne3

[ns oTBeTa Ha 3TOT BONpocC BaM NoHagobutcs gataceT imdb us 6ubnmnoteku keras from keras.datasets import imdb

OnpefenvTte Ha KAKOM MeCTe B CMIMCKE CaMblX YaCTO BCTPEYAIOLLMXCA C10B B Habope AaHHbIX IMDb cTouT cnoso
"joker" (BnMWMTE NONYYEHHbI MHAEKC)?

3anuwuTe oTBeT:

1) OtBerT:

3apaHue Ne4

[ns oTBeTa Ha 3TOT BONpOC BamM NoHagobutcs gatacet imdb ns 6ubnnoteku keras

from keras.datasets import imdb

OnpepennTe Ha KAKOM MecTe B CMICKe caMblX YacTO BCTpeYaloLmxca c1o8 B Habope aaHHbIX IMDb cTouT cnoso
"study" (BNMLWKUTE NONYYEHHbIN NHAEKC)?

3anuwuTe oTBeT:

1) OtBerT:

3apaHume Ne5

B KaKoW cTpaHe 3Ha4YeHMe COOTHOLIEHNA MEXAY KONMYECTBOM BaKLIMHUPOBAHHbIX M 06LL,EeN YNCAEHHOCTbIO
HaceneHus Ha TeKyLLyto AaTy B CTpaHe MakcumanbHo? Mone Daily vaccinations per million.

MCTOYHMK AaHHbIX - country_vaccinations.csv




3anuwuTe oTBeT:

1) OtBeT:

3agaHue Ne6

B KaKoW cTpoKe (yKaxute MHAEKC) HaxoaMTC MaKCcMmasibHoe 3HadeHue no nosto daily_vaccinations_per_million
ana ctpad Utanua, UcnaHua n MNopTtyranua.

OTBeT - 04HO YNCO, NHAEKC CTPOKM.

NcTOYHMK gaHHbIX - country_vaccinations.csv

3anuLuunTe Yncno:

1) OtBerT:

3agaHue Ne7

B KaKol CTpOKe yKasaHbl MaKcMManbHble nokasaTtenn no daily_vaccinations_per_million gna ApreHTuHbl, Poccum um

Yanca.
YKarKuTe Homepa cTpoK Yyepes npoben. Hanpumep: 45 678 2223

NCcTOYHMK maHHBIX - country_vaccinations.csv

3anuwuTe OoTBeT:

1) OtBerT:

3apaHue Ne8

YKauTe HasBaHne 6MBANOTEKM NO3BONAIOLWEN CTPOUTL ANAarpamMbl paccemBaHuA, rPaduKmM U rMCTorpaMmsl B
Python

3anuwuTe oTBeT:

1) OtBerT:

3apaHume Ne9

MmeeTca Habop AaHHbIX 0 paboTe AaTYMKOB B rpy30BbIX BaroHax noesaa. HeobxoauMmo no Aatynkam
aBTOMATUYECKM pa3aenaTb BaroHbl Ha MOMHOCTbIO 3aNO/IHEHHbIE U NyCTble.




HanuwwuTte KomaHAay, co34atoLLyto AepeBo peleHuii dt gaa storo Habopa.

3anuwuTe oTBeT:

1) OtBeT:

3agaHune Nel0

Kakoe 3HaueHne nmeet napametp daily_vaccinations gns cTpoku c uHaekcom 35677

MCTOYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe oTBeT:

1) OtBerT:

3agaHue Nell

Kakoe 3HaueHne nmeet napametp daily_vaccinations cTpoku gataceta country _vaccinations c uHgekcom 33677

MCTOYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe OoTBeT:

1) OtserT:

3agaHune Nol12

Kakoe 3HauyeHue nmeet napametp daily_vaccinations cTpoku ¢ ungekcom 257?

NCcTOYHMK gaHHBIX - country_vaccinations.csv

3anuwuTe oTBeT:

1) OTBeT:

3agaHune Nel13

Kakoe 3HauyeHne nmeet napametp people_fully vaccinated_per_hundred ansa ctpoku gataceta c vHaekcom 40367

MCTOUYHMK AaHHbIX - country_vaccinations.csv




3anuwuTe oTBeT:

1) OtBeT:

3apgaHue Nel4d

Kakoe 3HauyeHuMe umeeT napameTp people_vaccinated ana nocnegHel cTPoKM gataceTta country vaccinations?

NcTOYHMK gaHHbIX - country_vaccinations.csv

3anuwuTe oTBET:

1) OtserT:

3agaHune Nel5

Kakoe 3HaueHne nmeeT napametp total_vaccinations_per_hundred gns cTpoku aaTaceta ¢ uHaekcom 40367

MCTOYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe oTBeT:

1) OTBeT:

3agaHune Nol16

Pa6oTa ¢ dpainom country_vaccinations.csv

Kakoe uncno yKasaHo B CTpoke ¢ nHgekcom "3000" B ctonbue daily vaccinations_per_million?

UCTOYHMK OaHHbIX - country_vaccinations.csv

3anuwiuTe oTBeT:

1) OtserT:

3apaHue Nol7

Mpwn obyyeHnn aepesa peleHnin Ha obydatoLelt BbibopKe, noaydeHa 100% ToUHOCTb KnaccudmrKaTopa, 04HAKO Ha
TECTOBbIX KNaCCUPUKATOP NOKA3a/1 TOYHOCTb OKON0 50%. YTO MOKET ObITb MPUUYMHOI TaKOTO pesy/bTaTta’?

3anuwuTe oTBeT:




1) OtserT:

3agaHne Nel8

Mepes Bamu AepeBO pelleHU. YKaKTe camblii BCOKUI KO3ULIMEHT 3arpesHeHuns B IMcTe (He BO BHYTPEHHEM y3ne)

X[2] <= 2.45
gini = 0.666
samples = 112
value = [35, 38, 39]
7
gini =0.0
samples = 35
value = [35, 0, 0]

X[3]==1.65
gini = 0.5
samples = 77
value = [0, 38, 39]

4 Y
gini = 0.136 gini = 0.0
samples = 41 samples = 36
value = [0, 38, 3] value = [0, 0, 36]
3anuwwuTe oTBeT:
1) OtBeT:

3agaHune Nel9

Ot6epute gaHHble 3a 5 peBpansa 2021 roga. B Kakoi cTpaHe KOIMYECTBO NPUBMUTBIX 32 A€Hb ObII0 MAaKCMMabHO?

MCTOYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe OoTBeT:

1) OtBeT:

3agaHue Ne20

OTcopTupyiiTe AaHHble 0 BakumMHaumu B McnaHum no noato daily_vaccinations. Micnonb3yinte copTMpPOBKY Mo
ybbliBaHMI0. YKaxKuTe 3HadeHme nons daily_vaccinations B TpeTbelt cTpoke.

UCTOYHMK OaHHbIX - country_vaccinations.csv

3anuwiuTe oTBeT:

1) OTBer:

3apaHune No21

MocuunTaliTe B CKONIbKMX HAabOAEHUAX B Ka4ecTBe BaKLUMHbI ucnonb3osancs "Sputnik V"' u "Pfizer".
YKaxute oba uncna yepes npoben. CHayana meHbllee, NOTOM 6obluee.

Y106bI HANTK CTpPaHbl, B KOTOPbIX MPUMeEHANACb BaKLMHA, MOXXHO BOCMNOJZ1Ib30OBATbCA METOAO0M Series.str.contains



https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.isin.html

MCTOUYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe oTBET:

1) OtBeT:

3agaHne Ne22

[ns oTBeTa Ha 3TOT BOMpOC BamM NoHagobutcs gatacet imdb ns 6ubanotekm keras

from keras.datasets import imdb

Onpegaenute Kakoe u3 cnoB lucky nam drama vale BcTpevaetca B gatacete IMDb? YB KauecTBe 0TBETa YKaXKuUTe
abCconoTHYIO (MO MOAY/I0) PasHULY MeXay NO3MLMAMM STUX C/I0B B YaCTOTHOM c/ioBape?

3anuLuunTe Yncno:

1) OrtserT:

3agaHune Ne23

CrpynnupyiTe gaHHble no Aate HabaogeHus. Mocuutalite cymmy no nonto daily_vaccinations. Ykaxute BTopoe no
BE/IMYMHE 3HAYEHMe.

OTBeT - cymma, a He aaTa.

NCcTOYHMK AaHHBIX - country_vaccinations.csv

3anuwuTe oTBeT:

1) OtserT:

3agaHue Ne24

CrpynnupyiTe gaHHbIe NO CTPaHaM, A/1A KaXa0M CTpaHbl BblMCANTE cymmy no nosto "daily_vaccinations",
OTCOPTUPYIMTE NOJyYeHHble AaHHble NO YObIBAHUIO. YKaXKMUTe 3HaUYeHUe B TPETbel CTPOKe.

OTBeT - 04HO Yuncno.

MCTOYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe oTBeT:




1) OtserT:

3agaHune Ne25

CrpynnupyiTte AaHHble N0 cTpaHam. YKaxuTe cTpaHy, KoTopasa HaxoauTCA Ha BTOPOM MecTe No MakCUMabHOMY
4yncay NOJIHOCTLIO BaKUMHUpPOBaHHbIX (people_fully vaccinated).

NcTOYHMK gaHHbIX - country_vaccinations.csv

3anuwuTe oTBeT:

1) OTBeT:

3agaHne Ne26

CKonbKO Ntoaeit 6bi10 BakUMHUpoBaHo B Poccnn 10ro peepana? Mone daily vaccinations.

MCTOYHMK AaHHbIX - country_vaccinations.csv

3anuwuTe OTBET:

1) OtserT:

3agaHune No27

Co3palite cnyyaiHble nec rf coctoAawmin nsls aepesbeB. B oTBETE yKaXkUTe CTPOUKY KOZa, OTBEYAOLLYIO 33 ero
co3faHue.

3anuLunTe YUCao:

1) OtserT:

3apaHune No28

MmeeTca maTpumLa OLWNOOK:

NporHosupyemblii 1 2 3 All
QaKTUYECKHIA

1 189 894 3028 4111

2 912 7195 30044 38151

3 4022 36797 223878 264697

All 5123 44886 256950 306959

MocuuTtaliTe NokasaTens recall ans Knacca c meTkow 3.




3anuLuunTe Yncno:

1) OTBeT:

3agaHune Ne29

NmeeTca maTpuua owmnboK:

NporHosupyemblii 1 2 3 All
daKTHYECKHIA

1 189 894 3028 4111

2 912 7195 30044 38151

3 4022 36797 223878 264697

All 5123 44886 256950 306959

MocunTaiiTe NoKasaTe b precision gna Knacca ¢ MeTKkom 2.

3anuwunTe YUCao:

1) OtBerT:

3agaHue Ne30

3arpy3suTe BCTPOEHHbIN Habop AaHHbIX digits.

from sklearn.datasets import load_digits

digs = load_digits()

PaspenunTe gaHHble HA TECTOBbLIN M TPEHUPOBOYHLIV Habopbl B nponopumn 75% n 25%.

Co3palite fepeBo peLieHuni.

BbifABUTE NydLlIME NapameTpbl AePEBA PELLUEHUI Ha CAeayoWMX AAaHHbIX: MaKCMManbHan rybuHa aepesa oT 2 o
10, MMHMMaNbHOE KONNYECTBO BbIBOPOK, HEOBXOAMMbIX CO34aHUA INCTa (BHELHero y3aa) oT 4 go 6. B oteeT
3anuLwwmnTe NoNyYeHHble NoKasaTenn yepes npobesn, cHavyasna MakCMMabHYIO rybuHY, 3aTeM MUHMMAIbHOE
KONYecTBO BbIOOPOK, HEOBXOAMMBbIX /18 CO34aHMNA Y31a.

3anuwuTe oTBeT:

1) OTBeT:
OTBeTbl:
#1(16.) OrtserT = 'secret’
#2(16.) OtserT = 'loser’
#3(16.) OtBeT = 6196

#4(16.) Oteet = 2075




#5(16.) Ortsert = Falkland Islands

#6(16.) OtBet = 2034

#7(16.) OtBet = 143 3154 4024

#8(16.) OtBeT = Python

#9 (16.) OtBer = dt = DecissionTreeClassifier()

#10(16.) OtBet = 70598.0
#11(16.) OtBeT =2383.0
#12(16.) OtBeT =24.0

#13(16.) OtBeT = 1.58

#14 (16.) Otser = 4041.0
#15(16.) OteeT =29.16

#16 (1 6.) OTtBeT =2165.0

#17 (16.) OtBeT = NepeobyyeHune
#18(16.) OteeT =0,136
#19(16.) OtBert = China
#20(16.) OtBeT = 74783.0
#21(16.) OtBeT =391 3126
#22(16.) Oteet = 1589

#23(16.) OtBeT = 6085565.0

#24 (16.) OtBeT = 17868335.0
#25(16.) Otsert = Israel

#26 (16.) OteeT = 103571.0
#27(16.) Otser = rf = RandomForestClassifier(n_estimators = 15)
#28(16.) OteeT = 0.845790
#29(16.) OteeT = 0.160295

#30(16.) OtBeTr=94




OIIK-10.3: Pemaer 3amaun B | OOyuarommuiics BJIajieeT:

obyactn Ipo(eCCHOHANBHON | - HaBBLIKAMM DEIICHHUs HAyIHO-TEXHUYECKUX 3aj7au B 00JAaCTH CBOEH TpoQheccroHambHOMN
JACATCIBbHOCTH, HCIOJIb3Yys JCATCIIBbHOCTHU C UCIIOJIb30BAHUEM TEXHOJIOTUM aHaJInu3a JaHHbIX U MalllUHHOI'O 06y‘lCHl/l$I.
HepCHeKTHBHEIC METOJbI

MAaITHHHOTO 00yUJeHUs

3amanne 31

1. CkaugaiiTe HaOOp JaHHBIX O TIOE3[aX U TpaHCIIOPTHOH ceTn @panmmu. https://www.kaggle.com/datasets/gatandubuc/public-

transport-traffic-data-in-france. ~ TIpouture nammeie u3 ¢aitma Regularities_by liaisons_Trains_France.csv B matadpeiim rb.
[Momyuure pacrpeneneHne YUCIOBBIX BEIHYNH HatadpeiimMa rb mcmonb3ys 6a30BbIe METOIBI BU3yalm3aluu OnOnMmoTekn pandas.
Omnpenenute TpaguuecKkd B KaKOM Mecsie ObIIO0 OoibIe BCEro OTMEHEHHBIX moe3noB? CBs3aHBI JIM IMUKW JAHHBIX C 00ImIeM
KOJIMYECTBOM 3alUTAaHUPOBAHHBIX moe3nok? Mccnenyiite rpadudecku KOPPESIHMI0O MEXIy YHCIOBBIMH IMpPU3HAKaMU B Habope
JMaHHEIX rb. [TocTpoiiTe TEMIOBYIO KapTy.

3ananue 32

7. Ckauaiite JIAHHBIE u3 Habopa
https://www.kaggle.com/code/ambaniverma/uk-traffic-accidents/data ~ Mcmonb3yss ~ cpencTBa  BU3yalu3aldd,  [POBEIHUTE
UCCIIeZIOBaHUE, €CTh JIM MTapaMeTpPhl, KOTOpbIe HandoJiee CHUIIBHO BIHMAIOT Ha TOPOXKHBIE poucuiecTBusi? B HaOope He HaOmoxaeTcs
CHJIBHBIX TOJIOKUTENBHBIX KOPPEISIINiA, C TOT0I0i, MECTHOCTBIO, BO3PACTOM BOAUTES 1 T.J1. ONpeaeuTe KOJTHYeCTBO HHIUICHTOB
B 3aBHCHUMOCTH OT 30HbI OTPAaHHYCHUSI CKOPOCTH.

3amanue 33

3aperucTpupyiTech B CHCTEME OpraHU3alMi KOHKYPCOB 10 uccienoBanuio nanubix Kaggle. Ckavaiite HabOp JaHHBIX O MOE3/aX U
TpaHcrnopTHoi cetn Opaniuu. https://www.kaggle.com/datasets/gatandubuc/public-transport-traffic-data-in-france

B pasnene Details u3yunte unpopmarmio o daitne Regularities by liaisons Trains_ France.csv. OTBeTbTe Ha BONPOC, B KAKOM
cllydae Moe3J CYMTaeTCs NIPUOBIBIINM BOBpEMs? OTtcoptupyiite roapl BeeHUsI CTATUCTUKHU 1O O0IIEeMy KOJIHNYECTBY MOE3JI0B,
OIIO3JaBIINX 60J1ee, 4YeM Ha 15 MUHYT. BBIBCZ[I/ITC KOJIMYCCTBO OTMCHCHHBIX ITIOC3/10B I10 Ka)l(Z[Of/II CTaHIIMU OTHPABJICHHUA.

2.3. IlepeyeHb BONPOCOB /JIsl NOATOTOBKH 00y4alOIIUXCS K MPOMEKYTOYHOH aTTecTAlMU

MainuHHOe 00y4deHHeE.

I'ny6okoe oOy4eHue.

OOy4eHue ¢ yuuTeseM u 0e3 ydurels.

OCHOBHBIC MTOHSATHUS aHAIN3a JaHHBIX. JlaHHbIe, MOZENb, 00pabOTKa TAHHBIX.
MeTto0I0rHYecKUe IPHHIMIIBI AHATU3bI JAHHBIX.
Llenu, 3Tanbl, METOIBI M TEXHUKH aHAJIN3a JaHHBIX.
®OunbTpanys rpynIupoBKa U arperanus JaHHBIX.
Busyanuzanus JaHHbBIX.

Busyanuzamus nanaeix B Phyton.

0. Bwusyanu3zauus B Pandas.

. bubnuoreku Seaborn u Matplotlib

12. Pemaromiue iepeBbsi: OCHOBHBIE TOHATHSI.

13. 3amaua kiaccubuUKaIHH.

14. JlepeBbs pemeHunii. OCHOBHBIC TapaMeTPHI JepeBa.
15. JlepeBo penieHui B 3a7]a4H PETPECCHH.

16. Merox OnmKkalInX COCeNE.

17. Konuenmus ciryqaifHOTo Jeca.

18. Cnyuaiinast BEIOOpKa TPEHHPOBOYHBIX 00pa3IOB.
19. VYcpennenue nporHo3os.

20. IlpoGmema nepeoOydeHus..

21. Twumsl onm6oK: true negative, false positive.

22. Mertpuku kadecTBa Mmojenu: Precision, Recall, F1 score.
23. Tectuposanue ROC AUC.

24. HeiipoHHbIE CETH.

25. HckyccTBeHHbIE HEHPOHBI.

26. OyHKIMYU aKTHBALUH HEWPOHA.

27. IlepuentpoH.

28. OOyueHue HeWpoHa.

29. I'paguieHTHBIH CITyCK.

30. dpobneHue mara npy rpalMeHTHOM CITYCKe.

31. CroxacTH4eckuil rpaJiueHTHBIH CITyCK.

32. MeroJ HauCKOpEHIIero cIrycka.

33. Hetiponnas cets.

34. OpnHocnolHas MOJETIb.

35. CBepTouHbBIC HEHPOHHBIC CETH.

36. CBEpTOUHBIH CJI0H, CII0H MOABBIOOPKH, IIOJIHOCBSI3HBIH CIIOM.
37. IleneBas GhyHKIHS.

BoOoo~NoOR~ONE

[N
[EEN




38. 3amaum pacro3HaBaHUs 00pPaA30OB.
39. Knaccudukauns oObeKTOB.
40. Tlouck u300paxkeHus 1Mo oopasiy.

3. MeTtoauyeckue MaTepuabl, ONpeaesiiolye Npoueaypy U KpUTepuu oleHnBaHUs
¢opMHPOBAHHOCTH KOMIIETEHUMH NPU NPOBEAEHUN MPOMEKYTOYHOM aTTeCTAlMHU

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMOJHEHHUIO TECTOBLIX 3agaHui

- OICHKA «OTJIMYHO» BBICTABISECTCS OOYYAIOIIEMYCs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bornpockl cocraisier 100 — 90% ot obrmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIM KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha TECTOBBIE BONPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKAa «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYYArOIIEMYCsl, €CIM KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 001ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kputepuu ¢popmMupoBaHusi OLleHOK MO pe3yJIbTATaM BbINOJIHEHHUS 3aJaHUil

«OTAUYHO» — CTABUTCS 32 PabOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEJA0UYCTOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TOJHOCTBIO, HO TIPY HAJMYUU B HEH He Oosiee OJHOM
HEerpyOo# OmMOKK M OTHOTO HeJoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 332 pabOTYy, €CiIM 00YyYaIOUIHIiCs MTPABHILHO BBITIOJIHWI HEe MeHee 2/3
Bcell pabOTHI WM JIOMYCTHII He Oojiee OaHOW Ipy0oil OMMOKU M JIBYX HEJ0YETOB, HE Oojee OgHOU Tpy0Ooil u
OJIHOM HerpyOoit onOKH, He OoJiee TpeX HEerpyObIX OMMOOK, OHON HErpyOOl OMIMOKY U IBYX HEJJOUETOB.

«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCS 32 Pa0dOTy, €CIIM YHCIIO OMUOOK W HEJIOUYETOB MPEBBICHIIO HOPMY
JUIsL OLICHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBIOJHEHO MEeHee 2/3 Bcelt paboThl.

Buowt owubok:

- 2pybOble OwubKU: He3HaHUue OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMOS8 DPEUeHUs 3a0al,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA06USL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyObvle OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeeHUl, HePaAYUOHAIbHBIL 8b100D X00A PeueHUsl.

- HeOouembl: HePaAYUOHATbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEULHOCMU 8 YOPMYIUPOBKE
86160008, HEOPENCHOE BLINOJIHEHUE 3A0AHUL.

Kpurepun ¢popmMupoBanusi OEHOK 110 3a4eTy

«3auTeHo0» — CTYJEHT IEMOHCTPUPYET 3HaHWE OCHOBHBIX Pa3fesIoB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX MOHATHH W (QyHAaMEHTAIbHBIX IMpOoOJieM; MPUOOpen HEeoOXOAWMBbIE YMEHHUS M HAaBBIKH, OCBOWII
BOIPOCHI MPAKTUUYECKOTO MPUMEHEHMSI MOTYUEHHBIX 3HAHUM, HE JONMYCTHII (DaKTUUECKUX OLIMOOK IPH OTBETE,
JOCTaTOYHO TIOCIENOBAaTENIbHO W JIOTUYHO H3JIaraeT TEOPETHUYECKUH Marepual, JOIycKas JIMIIb
HE3HAYUTeNIbHbIE HapyUICHHS MOCIeI0BaTeIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABIIIETCS B TOM ClIydae, KOTJla CTYJCHT AEMOHCTPHPYET (pparMeHTapHble 3HAHUS
OCHOBHBIX Pa3/IesIOB MPOrpaMMbl U3y4aeMOT0 Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAIBHBIX IpobiieM. Y
HK3aMEHYeMOro €J1ab0 BhIpa)keHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHATUTUYECKOMY MBIIIJICHHUIO, UMEIOTCS
3aTpyJHEHHS B U3JIO)KEHUU MaTepuasa, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHS M HABBIKH, JOIMYIIEHBI TpyObIe
OmMOKM M HE3HaHME TEPMMHOJIOTHMH, OTKa3 OTBEYATh Ha JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHHWE KOTOPBIX
HE00XO0IMMO ISl TOTY4YEHHUS ITOJI0KUTEITbHONU OILICHKH.
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