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1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

Lenbto0 OCBOSHHSI TUCIUIUIMHBEI ABJSIETCA (POPMUPOBAHUE CIICAYIOMIMX KOMIETSHIINH:

OIIK-4 CriocobeH KOMOMHHUPOBATh M aJalTHPOBATh CYIIECTBYIOIIHE WH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU JUIsl pelIeHHs 3ajad B o0yacT  mpoecCHOHATbHON
JESTEIbHOCTH C y4eTOM TpeOoBaHUI HHPOPMAIIMOHHOM 0€3011aCHOCTH.

[TK-5 CriocoGeH yrpaBiisITh MOTYYCHHEM, XpaHEHUEM, Tepeaadeii, 00paboTKoit O0IbIINX
JAHHBIX.

Pe3ynbpraramMu ocBOEHUS IHMCLUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-4.1 Ananu3upyeT 3aa4u MPUKIATHON MaTeMaTHKH 1 HHOOPMATHKHU CPEICTBAMH
MH(OPMALIMOHHBIX TEXHOJIOTHA.

NIIK-5.1 OcymecTBasieT MOHUTOPUHT M OLEHKY IPOU3BOAUTEIBHOCTH 00pabOTKU
OOJIBIINX JaHHBIX

NIIK-5.2 Hcnonp3yeT MeTOAbl M HMHCTPYMEHTBI IIOJYyYEHUS, XPaHEHHUs, Nepelayu,
00paboTKH OOJILIINX JTAHHBIX

2. OneHo4Hble MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTEPUHU OLCHUBaAHUA

DNeMEeHTHI TEKYIIET0 KOHTPOIIS:
— TECTHI;

— 3a1muTa JabopaToOpHBIX PadoT.
TecTnl

[Tpumep Tecra (MOITK-4.1)
1. KBaprer DHckomOa ObuT cocTaBieH B 1973 roxy anrmmiickum Mmarematiukom @. JIx.

DHCKOMOOM U MPEACTABIISIET COOO ...

a. 4eTbIipe Habopa TaHHBIX, KOTOPbIE MOYTH USHTHYHBI 110 OMUCATEIbHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3HOe pacipeielieHne U Ipu rpaduuecKoM MpeAcTaBIeHUH Ial0T
COBEPILEHHO OJIMHAKOBYIO KAPTUHY

b. ueTsipe HaOOpa AAHHBIX, KOTOPHIE MOYTH UACHTUYHBI IO OMUCATETHLHBIM
XapaKTEePUCTUKAM, U UMEIOT OJIMHAKOBOE pacmpeiesieHne, HO Py rpaguueckoM MpeCcTaBIeHUN
JTAI0T COBEPUIEHHO Pa3HYI0 KapTHHY

C. 4eThIpe Habopa JaHHBIX, KOTOPHIE HE UACHTHUYHBI IO OMUCATETHLHBIM
XapaKTEePUCTUKAM, U UMEIOT pa3HOE pachpeiesieHrne U pHu rpaduueckoM MPeACTaBICHUH Tal0T
COBEPILEHHO Pa3HYIO KapTUHY

d. getbipe HaOOpa TaHHBIX, KOTOPHIE MOYTH UISHTHYHBI 110 OMUCATEILHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3HOe pacipeielieHne U Ipu rpaduuecKoM MpeACcTaBIeHUH 1al0T
COBEPILIEHHO Pa3HYyIO KapTUHY

2. KBaprer DHCKOMOA 1IEMOHCTPUPYET BaXKHOCTD
rpau9IecKOro MPEJACTABICHUS IPU U3YUYCHUH JTAHHBIX
BBIYMCIICHUE OMKCATEIbHBIE CTATUCTUKH MEPE] HAYAJIOM aHAJIN3a JAaHHBIX
OYMCTKY JAHHBIX U YJAJICHUS OMUOOK MepeI MOCTPOCHUEM «IUTAEMBIX) TPadhUKOB
BU3yaJIM3allUuu JJI ONpeieTICeHUs] TOYHOCTH MOJEIIN aHaIu3a JaHHBIX
Br16op Tuma Bu3yanu3aiuu, npexie BCEro, onpeaenseTcs:

UCIIOJIb3YEMBIMH TAHHBIMU
JKEeIIaHUEM HCCIIeI0BATEIIs
TEMaTHKOW HMCCIIETOBAHUS

Ao o wao os

0OBIYHO 3a7aeTca 3apaHe€C, BMECTEC C OIMMCAHUEM 3aaa4n



4. Kto mpu3biBai paccMaTpUBaTh aHAIM3 JaHHBIX KaK CaMOCTOSITEIbHOE HAlpaBJICHHE B
CTaTUCTHUKE, OTACIBHOE OT MAaTEMaTHYECKON CTaTUCTUKU?

®

Muxasns @opan Bal JIaHrpeH

Yunesam [nefidap

[apie Kozed Munap

J>xoH Trroku

KTto mpuayman auarpamMmy «IeTYIIHHBIA TPeOCHB»?
Muxasne ®nopan BaH Jlanrpen

Yunesaum [netidap

®nopenc Haltunrein

I'enpu bek

Jyist 9ero uCmonb3yrTCs rpaduku’?

Jliist oTOOpaXkeHUsI 3aBUCUMOCTH OJHOW BETHYUHBI OT IPYTOn

o a0 TS Ao o

Jis oroOpaXkeHHs BETMYMH YacTel 11eJI0ro

c. Jlns cpaBHEHUsI HECKOJIBKUX BEIMYHMH, U300paXKEHHBIX B BUJI€ BEPTUKAIBHBIX WU
TOPU30HTAJIBHBIX CTOJIOLIOB

7. Kakoil BuJ BU3yanu3aluu JIydlle BCero UCIO0b30BaTh Ul 0TOOpakeHHs BETUYUH
yacrel neaoro?

a. I'paduk
I'ucrorpamma
Kpyrosas nunarpamma
Jl1 Kakux Leneu Ueroiib3yeTcs: TucTorpaMma’?

P 0 o

Jis oroOpaXkeHHs BETMYMH YacTel 11eJI0ro
b. [y cpaBHEHMs HECKOJIBKUX BEJIMUYUH, N300paKEHHBIX B BUJIEC BEPTUKAIBHBIX WIIN
TOPU30HTAJIBHBIX CTOJIOLIOB
c. Jlns oToOpaxkeHus: 3aBUCUMOCTH O/THOM BETMYUHBI OT IPYTroit
9. Yro U3 nepeyrcaeHHOro MO3BOJISIIOT OTCIIEKUBATh AMHAMUKY U3MEHEHUS JaHHbIX?
a. I'mcrorpamMmsbl
b. KpyroBeie nuarpammsbl
c. I'papuku
10.  TpaguuMoOHHbBIE METO/bl BU3YATU3AIMH MOTYT IPUMEHSTHCS B PEILIEHUU
CIIEYIOIINX 3a7a4
npejcTaBieHne HHPOPMaIlUU B HAaTrJIAHOM BHJIE
BBISIBJICHHE U OLIEHKA 3aKOHOMEPHOCTEH, MPUCYLIUX UCXOHOMY HabOPY TaHHBIX
CHI)KEHHE Pa3MEPHOCTH UJTU CoKaTue MHPOpMaIUN
YIPOILEHNE PACYETOB VISl TIOCTPOCHUS MOJENN
MOMCK MPoOesIoB U OMKOOK B HA0OpE JAHHBIX

o a0 o

Kimroun: 1 d), 2 a), 3 a),4d),5¢),6a),7c),8b),9c), 10 a,b,c.e)

ITpumep Tecta (MOIIK-4.1)
. Mcionb3oBanue croco60B BU3yaIbHOTO MPEICTABICHUS TIOMOXKET .

WITIOCTPUPOBATH PE3YNIbTaThl PA0OOTHI MOJIENN
UHTEPIPETHPOBATH NOTYUCHHBINH pe3ybTaT
HACTPOUTh TOYHBIE TApaMETPbl MOJIENTH MALTMHHOTO 00y4eHUs

oo —

OBITH CPEJICTBOM OIICHKH KaueCTBa MOCTPOCHHOU MOJIEIH
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Haxox1eHre IryMoB B BHIOPOCOB B JaHHBIX ...

BO3MO>KHO, TIPY TIOMOIIIH CPEJICTB BU3YATH3AI[UN

HEBO3MOJKHO TPY TIOMOIIH CPEJICTB BU3YaTH3AIIUU

He sABisieTcs QyHKIUeH BU3yan3aIiuu

Jlyist onipeiesieHrst KOPPEsIUy Yalie BCero UCIOIb3YIOT:

TEIJIOBBIC KapThl

TUCTOIPAMMBI

0071aK0 CII0B

JMarpaMMbl PacCesTHUS

MeTto/ BU3yanH3aIiu, KOTOPBIA IEMOHCTPUPYET YaCTOTHOCTD MOSIBJICHHSI CJIOB B

OMpPCACIICHHOM TCKCTC, OMPCACIIAA PA3MEP KAXKAOTO CJIOBA MMPOIMOPIHHUOHAIBHO €ro 4aCTOTHOCTH

— 9TO...:

b.

P e o o

TEIUIoBas KapTa

paauaibHas [uarpaMMa

00JaKo cioB

THCTOTrPaMMa, ONpPEeAEAIONIas YacTOTY MOSIBICHUS CII0B
WHuTepakTHBHAs BU3yalu3aus — 3710 ...

CUHOHUM IOHSTHSI «aHUMALIHSI»

C10c00, MO3BOJISIIOIINN IPEICTAaBUTh O0JIbIION 00beM HH(pOpMaLUU B

CTPYKTYPHPOBAHHOM U CUCTCMATH3UPOBAHHOM BUAC, BBIABUTE KIIFOUCBBIC CJIOBA TCMbI

C.

crnoco6 rpaduyeckoro npeacTaBIeHUs HH(GOpMALNH, TO3BOISIOMININ 110JIH30BATEITI0

B3aMMOJCHCTBOBATH C CHCTEMOH OTO6pa)KCHI/IH I/IH(i)OpMaLII/II/I u Ha6J'IIOI[aTL OTBCTHYIO PCAKIIHUIO

CUCTEMBI
d.

yI[O6HLII>i HHCTPYMCHT IS OTO6pa)KeHI/I$I nmponecca MbIIJICHUA U CTPYKTYPUPOBAHUA

uHpOpMaLUU B BU3yalbHOH popme

6.

C
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Busyanuszanus B BUJE NapajIeNIbHbIX KOOPAUHAT UCIIOJIb3YETE ISl BU3YyaJIU3aluH
MHOTOMEPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JTOJIKHA MPEBBIILIATH 3

MHOTOMEPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JIOJIKHA MpeBbImaTh 10
MHOTOMEPHBIX JaHHBIX, PA3MEPHOCTH (POPMAJILHO HE OTpaHUYEHA

Buszyanuzanus B Buzae "nury YepHoBa'" sBsIeTCs peicTaBIeHUEM HHPOPMAIIUH B ...
JBYXMEPHOM M3MEpPEHUU

TPEXMEPHOM U3MEPEHUH

6osee, UueM B TPEXMEPHOM U3MEPEHUU

Ctpoka MHOrOMepHOM TaOIMIIbl JaHHBIX OOBIYHO MHTEPIIPETUPYETCS KaK:

3aInch

aTpuldyT

00BEeKT

nepeMeHHas

IIPU3HAK

[Tponomxure ¢ppasy: "Knacrepuzanus u kinaccupuKaust OTHOCITCA K...
CTpaTeruu ooydeHus ¢ yuutenem"

cTpaTeruu ooydeHus 6e3 yuurens"

K IBYM pa3HbIM cTpaTerusiM: oOydeHus 0e3 yuuTens u o0ydeHus ¢ yuureaem"

10.  Merox nepeBbeB pelieHui (1 COOTBETCTBYIOIIAS EMY BU3yaIU3alns)

MMPUMCHACTCA OJId PCIICHUA 3a1aY ...

a.

KJaccuukanum



b. knmacrepuzanun

C. maccmbnxaunn " KJIIaCTCpU3aliuu

Kitoun: 1 a,b,d), 2 a), 3 a,d),4c),5¢),6¢),7¢c),8a,c),9c), 10a)

ITpumep Tecra (UIIK-5.2)

ao o

2.

CBEICHUN O TOM:

®

Poo o wo o

weao o

PCA weighted mean of the clusters

. Bo3amoxxHOCTH BU3yalIM3aIluy BKIIIOYAIOT:

MOJJIEP)KKY MHTEPAKTUBHOTO M COTJIACOBAHHOT'O UCCIIEIOBAHMUS

MOMOIIb B MPEACTABICHUH PE3yJIbTaTOB

dbopManu3zanuio 3aa4 MalIMHHOTO 00yUeHuUs

MOBBILICHHE TOYHOCTH MOJIETIEH MAIIMHHOTO 00YYEeHHUSI

Busyanuszanus pe3yiabTaToB perpecCUOHHOTO aHaiKn3a IOMOTaeT B OJy4YeHUU

KaKyro pOpMy HMEEeT 3aBUCHMOCTb MKy UCCIIEAYEeMbIMHU IT€PEMEHHBIMU
KaKoW XapakTep UMEET 3aBUCHUMOCTb MEXK/y UCCIIEyEMbIMU IIEPEMEHHBIMU
KaKyI0 KOJMYECTBEHHYIO B3aUMOCBS3b UMEIOT J1Ba HA0Opa JaHHBIX

Yro noMoraer crenarb BU3yaau3alus B 3a1a4ax KIacTepU3aluu:
OtpIcKaTh "CKPBITYIO CTPYKTYpPY'" IaHHBIX.

Pazniennth HaOOp TaHHBIX Ha MPEONpeIeNeHHbIE KIACCh.

Onpenenuts LEeHTp HabOpa JaHHbBIX

Y1opsaaounTh 00BEKTHI B CTATUCTUYECKU OJTHOPOAHBIE TPYIIIIBI

Kak na3eiBaetcs naHHbIN rpad?

11103 4 51 789 26

I'pad cocrostnii
Hennporpamma

I'ucrorpamma

HpeBo knacTepos

Kaxk na3wiBaetcst nannbiii rpad?

K-Means (scikit-learn)

1 2 3 4 5 6 7 8 a
Number of clusters (k)

a. I'pad cocrosHuit
b. Jenaporpamma



I'mcrorpamma

Knacteporpamma

Takue naHHbIE KaK TEMIIEpaTypa BO3AyXa OTHOCATCA K ...
HENPEPBIBHBIM JAHHBIM

JUCKPETHBIM JAHHBIM

LIEJIOYUCIICHHBIM JIaHHBIM

aoe o a0

OWMHAPHBIM JIAHHBIM
7. Kakast u3 cienyromux TeXHUK BU3YyaIu3aliK UCTIOIb3YETCs ISl OTOOpasKeHUS
MHOTOMEPHBIX JAaHHBIX B BUJIC MJIABHBIX KPUBBIX HA MJIOCKOCTH?
a. JIuna YepHosa
I'ucrorpammel
Kpusbie Onpproca
JpeBoBUHBIC TUATrPAMMBI
Yro npezacrasinser coboii "nmuio YepHoBa" B KOHTEKCTE BU3YAIU3AMH JAHHBIX ?
Habop nmapaieapHbIX ocelt 11 0TOOpaKeHUSI MHOTOMEPHBIX JTaHHBIX

o ®xac o

Cnoco0 oToOpakeHHs MHOTOMEPHBIX JaHHBIX Yepe3 JIUIa, TIe Kaxas
XapaKTePUCTHKA U3MEHSET OMpeIeIEHHYIO YacThb JUIla

Maremarndaeckas MOZCIIb AJId aHAJIM3a BPCMCHHBIX PA10B

Texauka KJIaCTCpU3aliuii MHOT'OMCPHBIX JaHHBIX

Kakue nanupie 0COOEHHO y100HO BU3yaIM3UPOBATh C IIOMOIIBIO KPUBBIX DHJIproca?
OnHOMepHbIE BPEMEHHBIE Psi/Ib

JIByMepHBI€ BEIOOPKH C pA3HBIMH paCIpeeIeHUIMU

© TP oae

MHoromepHsbie JaHHBIE C OOJIBIIUM YHCIOM MEPEMEHHBIX

d. HaGops! JaHHBIX ¢ KaTerOpUAIbHBIMU MIEPEMEHHBIMU

10.  Yto mpencraBiseT coO0i Kaxa0e NepecedeHne JMHUHN B rpaduke mapanienbHbIX
KOOpAUHAT?

a. Ilepeceuenue AByX MepeMEHHBIX C OMHAKOBBIMU 3HAYECHUSIMHU

b. IIpoekius 0JTHOMEPHBIX JaHHBIX HA JBYXMEPHOE ITPOCTPAHCTBO

c. 3HayeHue KXo MepeMEeHHOM sl OJJHOM HAOII0/1aeMOi TOUKH

d. Onucanue 3aBUCUMOCTH MEXY IBYMsI CTy4ailHBIMH BEITMUUHAMH

Kimroun: 1 a,b), 2 a,b),3a),4b),5d),6a),7c),8b),9c¢), 10c¢c)

KpI/ITepI/II/I OIOCHHUBAHUA: TCCT CUHTACTCA HpOﬁHeHHLIM, CCJIn 06yqa}01u1/1171 OTBCTHII
IMMPpaBUJIbHO KaK MUHUMYM Ha ITIOJIOBHUHY BOITPOCOB.

JlaGopaTopHbie padoThI

JlabopaTopnas padora Ne 1 (UTTK-5.1; UTTK-5.2)

1. Tocrpoiite rpaduk pyHKkuuu y(X).

Bapuaunr y(x)
1 y(x) = e”?* - cos(20x), x € [0,1], Ax = 0,01
2 y(x) = e * - sin?(10x), x € [0,1], Ax = 0,01
3 y(x) = e * - sin3(20x), x € [0,1], Ax = 0,01
4 y(x) = e* - cos(20x), x € [0,2], Ax = 0,01
5 y(x) = e* - sin?(20x), x € [0,2], Ax = 0,01




2. TlocrtpoiiTe B onHOM OKHe rpaduku AByX GyHKIMHU y1(X) 1 y2(X).

Bapuant y1(x) y2(x) HNuTepBaJj, mar
1 y1(x) = 10e™%* y2(x) = cos(20x) x €[0,1], Ax = 0,01
2 y1(x) = 10e™* y2(x) = sin?(10x) | x € [0,1], Ax = 0,01
3 y1(x) = 10e™ y2(x) = sin3(20x) | x €[0,1], Ax = 0,01
4 y1(x) = 10e* y2(x) = cos(20x) x €0,1], Ax = 0,01
5 y1(x) = 10e* y2(x) = sin?(20x) | x €[0,1], Ax = 0,01

3. Jo0aBbTe K yKa3aHHBIM JBYM TpaduKaM TPEeTUil — 0 CBOeMy ycMoTpeHuto. Y moctpoiite

3TH TpU TpaduKa B pa3Ae’IeHHBIX OKHAX:

e Hcnonp3ys pynkuuto subplot();
e lcnonp3ys ¢pynkiuto subplots();

e (CpoOoanas komnoHoBka ¢ GridSpec.

JlabopaTopuas padora Ne 2 (UITK-5.1; UTTK-5.2)

1. Beibepute QyHKIMIO IO HOMEpPY BapHaHTa.
2. Iocrpoiite rpaduk GyHkuuu. ['paduk J0mKEH CoaepKaTh 3ar0JI0BOK M MTOIMUCH OCEH.

3. CxomnupyiTe KO Ui MOCTPOCHHsI rpadriKa U U3SMEHUTE BHEUTHHUI BUJI 3ar0JI0OBKA U MOJIHCEH
ocel, HCTIOJb3YsI HEOOXOANMBIEC TAPAMETPHI.
4. Ucnionb3ys aHHOTALIUIO — BBIJICIHUTE: JOKAIBHBI MUHUMYM (MM MAKCUMYM) (YHKITH, TOUKY
paspbiBa, Touky neperuda. Mcrnonb3yiiTe pasHble TUIIBI CTPEIIOK.

5. lo6aBbTe Ha rpaduK HATMUCH (TEKCT MPUIYMANTEe CAMOCTOSTENIBHO).
6. Jlo6aBbTe eme oauH rpaduk (J1t000it), opopMHUTE JIEreHIy.

BapuanTsl QyHKIMIA U1 TOCTPOCHUS TPAPUKOB

| )= x+6 3 V3 1
Y2+ 13 y=cosx+—x—-
2 y=;+cosx 4 y=sin2x—x

JlaGopatopuas padora Ne 3 (MI1K-5.2)

1. Tlocrtpoiite B oqHOM OKHe rpaduku AByX GpyHKiwu yl(x) u y2(x), x € [0,21], Ax = 0,2. Ipu

HOCTPOCHUHU TpadrKOB BUJ PYHKIUI U mapaMeTpsl BBIOPATh COIJIAaCHO BapUaHTy. TONIUHY

JMHHUH, pa3Mep U [BET MapKepa, a TakKe KOHTypa MapKepa 1oJo0paTh CaMOCTOSTENbHO.

Bapuanr DyHKIUH IlapameTrpsl (UBET JIHHUM, TUIl MAPKePAa, THII JIMHHH)
1 y1(x) = 705 XKentelii, TOUKa, CIUTONTHAS
y2(x) = cos(3x) P030BbIi, KPYXKOK, TyHKTHPHAS
2 yl(x) =e* I"ony0oit, KpECTUK, IITPUX-TTYHKTHPHAS
y2(x) = sin?(x) KpacHblii, 3HaK TUTIOC, IITPUXOBAst
3 yl(x) =e* 3eleHbli, TPEYTOJbHUK BEPIIHHON BIICBO, CILIOIIHAS
y2(x) = sin®(x) CuHuil, TpeyroJbHUK BEPIIMHOM BIIPABO, ITyHKTHUPHAs
4 y1(x) = 0,05e* UepHbli, IATUKOHEYHAS 3BE3/1a, INTPUX-ITYHKTUPHAS
y2(x) = 60cos(2x) | YKenTsli, 3HaK ILTIOC, INTPUXOBAS
5 y1l(x) =0,1e™ JKenTplii, KBaspar, IMTPUX-ITYHTKTUPHAS

y2(x) = 60sin?(x)

Po30BbIii, poM0, ITpUXOBast




2. Tloctpotite onuH U3 rpadukoB GYHKINN 1 Bamiero BapuanTa (y1 wim y2), ucrnonab3yiTe
1u1st moctpoeHust He meHee 500 Touek.

3. TlogbGepute Haumy4IIUi BapUAHT MAPKUPOBKH (HA OCHOBE BU3YAJIU3AINH U CPABHCHHUS
HECKOJIbKUX BapHaHTOB).

4. TIpomeMOHCTpUPYHTE HaBBIKM MOCTPOCHUS TpadUKOB C 3aTMBKOM (2-3 BapuaHTa).

5. TlponemoHcTpupyiiTe HaBbIKH 00pe3KH rpaduka (orpaHUYEHUs U1 00pE3KH MpuayMaiiTe
CaMOCTOSITEINILHO).

JlabopaTopnas padora Ne 4 (UITK-5.1; UTTK-5.2)

1. Toctpoiire stairs-rpaduk (crynenuarsiii) as pynkuuu y(x). [Ipu mocrpoenun rpadukon
BU/I QYHKIMI U TapaMeTpbl BEIOPATh COTJIACHO BapHaHTY. TONIIMHY JIMHUH, pa3Mep U [[BET
MapKepa, a TakKe KOHTypa MapKepa I1o100paTh CaMOCTOSTEIbHO.

Bapuant y(x) HuTepBaJ, mar IMapameTpsl (BET JUHHUH,
THII MApPKepa, TUII JIMHWH)
1 y(x) = 10e~%* x € [0,5], Ax = 0,2 YepHblii, TPEyrOIbHHUK
BEPUIMHON BBEPX, CIJIOIIHAS
2 y(x) =e* x € [0,4], Ax = 0,2 YepHbIii, IIECTUKOHEYHAS
3Be3/1a, MyHKTUPHAs
3 y(x) = Vx x €[0,100], Ax =5 KpacHbiii, poM0O, mITprx0oBas

2. Tloctpoiite stem-rpaduk ms pyukun y(x), X € [0,2m], Ax = 0,2. [Ipu moctpoeHun
rpaduKoB BUI QYHKIUI H TApaMETPbI BBIOPATh COTJIACHO BapUaHTy. TONIINHY JIHHUH,
pasMep H IBET MapKepa, a TAKXKe KOHTypa MapKepa 1mo06paTh caMOCTOSITEIIBHO.

Bapuanr DyHKIUH ITapameTpsl (BET TMHUM, THII MAPKEPAa, THII JIMHHH)
1 y(x) = cos(x) P030BbIi, KpYXKOK, TyHKTHPHAS
2 y(x) = sin?(x) KpacHblii, 3HaK TUTIOC, IITPUXOBAsI
3 y(x) = sin3(x) CuHuii, TpeyroNbHUK BEPIINHOM BIPABO, TYHKTUPHAS

3. BaMm Heo0X0auMO yCTaHOBUTH 3aBUCUMOCTh MEXIY ABYMsI IEPEMEHHBIMU (COTTIACHO
BapHaHTY), a TAKXKE UCCIIEN0BATh HEKOTOPYIO JUHAMUKY IO TOJIaM.

— Ilocrpoiite nuarpaMmy paccessHUs U CAESNANTe MO Pe3yJIbTaTaM IOCTPOCHMS BBIBOJL O
HaJIMYUU U XapaKTepe CBA3H.

— Iloctpoiite cronduaTyro AuarpaMMy, COrJIaCHO BapUaHTY.

— IloctpoliTe KpyroByro quarpamMmy COTJIacCHO BapHaHTY.

— Bce napamerpsl iuarpaMm 1moao0paTh CaMOCTOSITENBHO.

Bapuaunrts! 1, 2, 3. B Ttabimne 1 npuBeneHbl JaHHBIE MO OAHOW OYEHH aKTHBHOW Ha
peiHKe KoMnaHuu. Mccnenyiire 3aBucumocts Y ot (X1 — BapmanT 1, X2 — Bapuanr 2, X3 —
BapuanTt 3) 3a 20 serT— mOCTpoiiTe aMarpaMmy paccessHHsI U CJielaiiTe BBIBOJ O
HAJIMYUK/OTCYTCTBUU 3aBUCUMOCTHU U €€ XapaKTepe.

[Toctpoiite u 3anoJHUTE TAOIUILY:

Cpennuii
X1 — Bapuanr 1,
X2 — BapHuaHT 2,
X3 — BapuaHr 3

IIsTniaerka, rr. Cpennuii Y

1 2004-2008
2 2009-2013




w

2014-2018
4 2019-2023
Hroro B cpennem:

[loctpoiite cTosi0uaThie auMarpamMmbl: 1) Ui cpeaHero Y mno nsrunerkam; 2) uid

cpeadero (X1 — BapuanTt 1, X2 — Bapuant 2, X3 — Bapuant 3) 1o naruierkam. Pacnonoxure
ABC IuarpamMmsbl ps10M — 11O TOPHU30HTAJIN.

[TocTpoiiTe KpyroByl auarpammy, OTPa)KalOU[yl0 MPOIEHTHOE COOTHOILIeHHEe Y 1o

IIATHUIICTKAM.
Crenaiite OOLINNA BHIBOI.
Tab6muma 1.
O6opayuBaemMocTh Bao:xxeHHbIi KosnuecrBo
T'ox Hucrast mpuobLI, (S, kanutaia OK (8, kanutai K (8, pa6oraomux L
MJIPJT)
MJIPT) MJIPJY) (ThBIC. YeJ.).
Y X1 Xz X3
1 2004 6,6 6,9 83,6 222,0
2 2005 3,0 18 6,5 32,0
3 2006 6,5 107,9 50,4 82,0
4 2007 33 16,7 15,4 45,2
5 2008 0,1 79,6 29,6 299,3
6 2009 3,6 16,2 13,3 41,6
7 2010 1,5 5,9 5,9 17,8
8 2011 5,5 53,1 27,1 151,0
9 2012 2,4 18,8 11,2 82,3
10 2013 3,0 35,3 16,4 103,0
11 2014 4,2 71,9 32,5 2254
12 2015 2,7 93,6 254 675,0
13 2016 1,6 10,0 6,4 43,8
14 2017 2,4 31,5 12,5 102,3
15 2018 33 36,7 14,3 105,0
16 2019 1,8 13,8 6,5 49,1
17 2020 2,4 64,8 22,7 50,4
18 2021 1,6 30,4 15,8 480,0
19 2022 1,4 12,1 9,3 71,0
20 2023 0,9 31,3 18,9 43,0

JlabopaTopuas padora Ne S (UI1K-5.2; NOITK-4.1)

Bri6epuTe naraceT U3 BCTpOEHHOTO B seaborn /sl JajbHEHIIero aHanusa (ONIMOHaIbHO —
MOYKHO B3STb JII0ObI€ OTKPBIThIE IaHHBIE, UCIIOJIb3Ys JTF000H OTKPBITHIN PENO3UTOPHI).
HaiinuTe onucanue naracera (0 4eM AaHHBIE, T€ B3ST U T.I1.) U IaHHBIX (OMHCAaHUE — YTO
XapakTepu3yeT, TUIT) U JoOaBbTe B OTUET. M3yueHue npeaAMeTHON 001acT — HEeMaJIOBaXKHBbII
IIar Jyist aHAJIMTHKA JTAHHBIX.

[TpoBepbTe — €CTh JIU OTCYTCTBYIOLINE TAHHBIE, €CJIU €CTh — YIaJIHUTE.

Hcnonp3ys pa3inyHOro poja BU3yalln3aluy IPOBEIUTE UCCIIEI0BaHUE TaHHbIX:
3aKOHOMEPHOCTH, 3aBUCUMOCTH, pactpeneieHus. CHaOIuTe Kaxbii rpaduk
HEOOXOIUMBIMU MOJIMUCAMU (3aT0JIOBOK, OCH, JIETEH 1A U T.I1.), BBIOEPUTE MOIXOASIIYIO
I[BETOBYIO ramMmy. B kauecTBe oOpasiia MOKHO B3SITh JaHHBIH Y POK.

[To xenmaHuI0 MOKHO JOOABUTH rpadMKU M JUarpaMMbl, HE OIMCAHHBIE B Y POKE.

[To kaxmomy rpaduky A0JKEH OBITH BBIBOJ — YTO MCCIIEIOBAHO U YTO MOIYYEHO.
Cnenaiite o0mumii BEIBOA 1o padore.

JlabopaTopnas padora Ne 6 (UI1K-5.2; UOIIK-4.1)
1. Ioctpoiite Bu3yanu3zamuio Bamux qaHHbIX (JIP 5), ucronssys «Jlua YepHosay.
2. MHTepnpeTupyiTe MOTYYCHHBIN PE3YIIbTAT.




3. Crpynnupyiite Bamm aanHple O KakoMy-JIMOO NpU3HAKY, HAWIUTE IEHTpaJbHbIC
3HAQYEHHUs IO OCTAJIBHBIM MPU3HAKAM ISl KaXaou mnojiydeHHOM rpynnbl. [loctpoiite Jluima
UepHoBa /17151 OAYYEHHBIX IPYII U BHOBb HHTEPIPETUPYITE PE3YIIbTAT.

4. B kakux cinyyasx Bel pekomenyere ucnonab3oBath Jlua Yepuosa?

5. locTpoiite rpaduk mapayuIeTbHBIX KOOPAWMHAT JUISI HECTPYNIHUPOBAHHBIX U
CIPYNIIMPOBAHHBIX JaHHBIX.

6. Ilocroiite rpaduk RadViz mis HecrpynnupoBaHHBIX U CTPYNIHPOBAHHBIX TaHHBIX.

7. locroiite  nuarpammbl  «KpuBble  OHaproca» Uil  HECTPYNIUPOBAHHBIX U
CrpyNIMPOBAHHBIX JaHHBIX. Kakue MOKHO clienaTh BbIBO/bI?

8. Kakas, Ha Bai B3risj, Buzyanusanus «HarjsiIHEE» BCEro JEMOHCTPHUPYET pas3jinyuue
B rpynmnax?

9. CruemaliTe BBIBOIBI B 11ejIoM 110 JIP 6.

JlabopaTopuas padora Ne 7 (UI1K-5.2; NOIIK-4.1)

YACTD 1. HUcnons3yiite HabOp HaHHBIX (Hampumep, npexacraBieHHbd B Kypce Fish
Market — Ha®op &aHHBIX BKJIIOYAeT BUABI PbIO, BeC, JIMHY, BBICOTY W ILIUPUHY.) Ui
CJICAYIOUIMX YIPaXHEHUH.

Buumanme! Eciau CcTyqeHTbI HMMEIOT YpPOBEHb  «HAYMHAIOIIMI», JOIYCKAeTCs
BBITIOJIHEHHE TOJIBKO T1I. 1-8 3TOr0 3amanus. JJanHoe peleHrne CoriiacyeTcs C Iperno/iaBaTelieM.

Ne 3aganue O2xugaemblii pe3yJbTaT

1. TEBUYHBINA AHAJIN3 JAHHBIX. BU3YAJIM3ALIAA

[IporpammHBIii KOJ €

3arpysure naracer fish.csv (B mamke xKypca). OIMCAHUEM, BBIBOJ] CTPYKTYPBI
VYKakuTe THIT IEPEMEHHBIX JlaTacera JataceTa ¢ onMcaHueM. BriBon
HECKOJILKHUX 3alliCEeN IaTtacera.

BI)IBGI[I/ITC OMUCATCIIbHYIO CTAaTUCTUKY IJIA

2 BriBon
MEePEMEHHBIX JlaTaceTa
Hcnonw3ys BU3yanu3anuio, MOKaKUTE, CKOJIbKO
2-3 nquarpaMMbl pa3HOTO BUJIA,
Pa3IMYHBIX BUJIOB PHIO BKIIFOYAET Balll HAOOp
3. 9 HCIIOJIB3YIOTCS, B TOM YHCIIE,
naHHbIX. Vcronb3yiiTe HHTEPaKTUBHYIO
MHTEPaKTUBHBIC TUATPAMMBbI
BHU3YaJIU3AIHUIO.
Buszyanuzanus KoppeisiiimOHHbIX
o 3aBHCHUMOCTEMN, BEIBOJI O
Uccnenyiite, ecTh 11 Kakue-1100 3aBUCUMbBIC
4. HaJIM4YHUH WA OTCYTCTBUH
MepEMEHHBIE.
KOPPEJISAINH, ONTMCAHNE BUJIA
3aBHUCHMOCTH.
5 Ompenenurte TUT pactpeeeHUsT KOTUYECTBEHHBIX Buszyanuzanus 115 onpeaeseHus
" | mepeMeHHbIX TUIIA paclpeieNICHNUs, BHIBObI
6 Cyl1iecTBYIOT JI B 9TOM Ha0Ope TaHHBIX aHOMaJIbHBIE Buzyanuzanusa Hanuuus
" | Habmonenus? BBIOPOCOB, BBIBO/IBI
7 [TpoBephTe naHHBIC HA HATHYHE MPOMYIIEHHBIX Buszyanuzarus mponyckoB B
" | 3HaYECHHH. IaHHBIX. BEIBOOEBL.

MO0>KHO TOCTPOUTH KPHUBBIE
OHapioca, rpaduKu B
napajuieIbHBIX KOOPIMHATAX,
nuna YepHoBa, rpaduku RadViz
U T.II

Vcnonb3yst 3HaHWS, TTOTyYSHHBIE B XO/€ BHITOJHEHUS
8. | mabopaTtopHoit paboTsl Ne 2, peanu3zyiite
BU3YaJIN3aIIUI0 MHOTOMEPHBIX JTaHHBIX.




Ne 3ananue Oxxumaemblii pe3yjabTaT

2. PETPECCUOHHBIN AHAJIM3

[Tycts nepemennas Weight (y) — 3aBucumas (1ieneBas)

Busyanusauus pe3ynbTaToB
nepeMeHHast. A o0na u3 opyaux — He3aBucumasi (x). Y pesy

9. . o . MIOCTPOEHHUS IMHEWHON
[Toctpoiite Monenb MuHelHOM perpeccuu. Jlaiite
N perpeccun. BeiBOABI.
OOIIYI0 OIICHKY CO3JJaHHOW MOJICTIH.
[Tycte nepemennas Weight (y) — 3aBucumas (1ieneBas)
IepeMeHHas1. A gce dpyeue — HeE3aBUCUMBIE (X;). Busyanu3zanus pe3yiabTaToB.
[ToctpoiiTe MOJIEb TUHEUHOM PETPECCUU. TpeOyembie rpadKu, BHIBOJIBI.
10. | IToctpoiite rpaduk paccesHus (scatterplot) ocraTkoB Kaxas mozenb, Ha Baill B3rJIsI,
(residuals), mpoBepbTE pacnpeeieHrue OCTaTKOB Ha touHee (ogHodakTopHas (11.8)
HOpMaJIbHOCTD. JlaliTe OOIIyI0 OLIEHKY CO3/IaHHOM i MHOTO(akTopHas (11.9))?
MOJIETIH.
HaiinuTe BEIOpOCHI, HAOIIOAEHUS C BHICOKOM
CTETEeHbIO HAMPSHKEHHOCTH, BIUATEIbHBIC
11. Tpebyemble rpaduku, BBIBOBI.

HaOJIOACHNUS ISl MOJIEIIH, TIOCTPOCHHOM B 11.9.
Busyanusupyiite pe3yabTaThl.

Vnanute Bce, HalgeHHBIE B I1. 10 «I10XM€E» TOUKHU U3
12. | matacera. [locTpoiiTe Moieas Ha OOHOBIEHHBIX I'padukm, BEIBOIBI.
naHHbIX. CpaBHUTE pe3yabTar ¢ 1. 9

3. JMCHEPCHUHHBINA AHAJIU3

EcTp 11 cratuctryeckas 3HaYUMMOCTh Pa3Indusl Beca
13. | pb16 o BuaaM? BeISICHUTH Ha YpOBHE 3HAUMMOCTHU I'pacduku, BEIBOABIL.
5%.

YACTD 2. Boibepute HaOOp JaHHBIX, COTJIACHO BallleMy BapUaHTy, MO CCHUIKaM,
MIPUBEJACHHBIM HUKE.

CryneHnt moxet ucnoib3zoBate CBOW BapuaHT Habopa AaHHBIX — B Cllyyae, Hanpumep,
€CJIU JIaHHBIE CBSI3aHbI C €r0 HAy4YHOM paboTOM WM JPYTUMH UCCIIE0OBAHUSMHU.

Heo6xomumMo mpoBecTu uccienoBaHus, ONM3KHE K TeM, 4TO npoBoawiuchk B Yactu 1.
Bo3MmoxxHO mpoBeAeHHME JAPYrUX BHUJOB aHaidM3a, BMECTO/BMECTE C PErpecCHOHHBIM:
KJlacTepu3anus, kiaccupukanus, (GakTOpHBINA aHAIKU3 U T.M. ¢ 00sA3aTeIbHBIM MPEACTABICHHEM
BU3YAJIbHBIX 3JIEMEHTOB.

3. OueHo4yHble MaTepHaJIbl HTOTOBOT0 KOHTPOJISA (MIPOMEKYTOYHOM aTTrecTaluu) v
KPHUTEPUH OLleHUBAHUSA

Cxema onpeJielIeHHsI UTOTOBOM 0aNIbHO-PEHTHHIOBOM OIIEHKH

Buabl yueOHoit Buabl onennBanus (0a1/ibHbIE OLIEHKH)
AeATeJbHOCTH

1 | U3yuenue nucuuiuiiebl | MeponpusTus TEKYLEro KOHTPOJIS B = | UroroBas
(dbopma KoHTpOIIS - ceMecTpe perTHUHTOBAs
3a4e€T, 3a4eT ¢ oueHkoi) | Makcumym 100 Gayos OLICHKA

2 | 3y4yeHue nUCIUIUINH Meponpusitus + | Meponpusitus = | UrtoroBas
(popma xKoHTpOIS - TEKYILEro IIPOMEXYTOUYHOMN pelTHUHTOBas
IK3aMeH) KOHTpOJIS B aTTecTaluu OLICHKA

CceMecTpe (’K3aMeH)
Makcumym 80 Makcumym 20
6aJuIoB OaoB




TemaTnuyeckuil JIaH Kypca

MoayJab, Tema

Bun
3aHATHSA
(JIK/JIB)

MakcumaabHoOe
KOJINYeCTBO 02J1710B

3auer,
3a4erT ¢
OlleHKOM

DK3aMeH

Tema 1. KonuenrtyajbHble OCHOBbBI
BHU3YAJIU3AIUY IAHHBIX.

Tema 1.1. KonuentyanbHble OCHOBBI
BHU3yaJIU3aIUH.

Tema 1.2. MeToabl BU3yanu3anuu
MHOT'OMEpHBIX JIaHHbIX. lcTOpus BU3yanu3auu
naHHbIX. Kak BU3yanu3anus JaHHBIX TTOMOTaeT
B IIPUHITUU PEILICHUN?

JIK

Tema 1.2. CriocoObl BU3yanu3aum.
bubmmorexku Python ms pemenwmii 3anaq
BHU3yaJIU3alluU

JIK

JlaboparopHas pabota Ne 1.

JIb

10

10

Tema 2. Cioco0bl 1 HHCTPYMEHTbI
BU3YAJH3AIUM JAHHBIX

Tewma 2.1. bubnuotexu Python ans pemenuit
3anma4 pu3yanusanuu. CpaBHEHHE MTOJTYICHHBIX
BU3YaJIbHBIX 00pa30B.

JIK

Tewma 2.2. Buzyanuzaimus B 3a/1adyax MallliHHOTO
oOyueHus

JIK

Tewma 2.3. Undorpaduka u nukrorpadus

JIaGoparopHas pabota Ne 2.

JIb

10

10

JlabopaTtopHas padota Ne 3.

JIb

15

10

Tema 3. YnpaBieHue KOMIIOHOBKOM
auarpamMm. MHTepakTUBHAs1 BU3YyaJIu3auus

Tema 3.1. IHTepakTHBHAs BU3yalU3aIys,
o6ubanorexku Python st nuHTEpakTUBHOM
BH3YaJIM3all1H.

JIK

Tewma 3.2. Ilpumeps! 3a1a4, pa300p MpUMEpOB.
Hayunas Buzaynuzanms

JIK

JlabopaTtopHas padota Ne 4.

JIb

15

10

JIaGoparopnas pabota Ne 5.

JIb

15

10

Tema 4. Cioco0bl BU3yaau3anuu
MHOTOMEPHBIX TaHHBbIX

Tewma 4.1. Busyanusamuss MHOTOMEpPHBIX
JAHHBIX: Tpa(UK MapauieIbHbIX KOOPIMHAT,
muna YepHoBa, paauanbHble AUarpaMMabl.

JIK

JIaGoparopnas pabota Ne 6.

JIb

15

15

Tema 5. Hayunas Busyajausanus.
Busyanu3zanus B HAyYHBIX HCCIE0BAHUAX

JlabopaTtopHas padota Ne 7.

JIb

20

15

SK3AMEH (GUHAJILHBIH [IPOEKT)

20

UTOoro

100

100




Kpurepun onieHKH OTYETOB 110 TAOOPAaTOPHBIM paboTaM U GUHATBHOMY IPOCKTY

(9K3aMeny)
. MaxkcumasbHbIi 02J11
Ne Kpurepuii
JK3aMeH
1. Ha npoBepky npenopaBaTesnio NpecTaBIeHO:
1) daiin-oTyeT C HCXOAHBIM KOJAOM (Hampumep, 0.5
*.ipynb) ’
2) oruet B popmare html 0,5
3) Bce MaccuBBHI JaHHBIX, HA OCHOBE KOTOpPBHIX Oblia 0.5
IpoBeieHa paboTta (MOYKHO B apXHUBE). ’
2. OT4eT conep T MoApoOHbIE KOMMEHTAPHUAMH K KOAY H )
pe3yabpTaTaM BU3yallM3allHu.
3. KoMMmeHnTapuu copepikar He TOJIBKO (haKT BBITTOJIHEHUS
— MOCTPOEHA TaKasI-TO JUArpamMMa, HO TaKXKe OTMCAHNE 3
pe3yJIbTaTa: YTO MOKA3bIBAET JHarpaMma Win rpaduk.
4. OT4eT CoAepKUT OOIIHI BEIBOJ 1O paboTe. 1
5. OOt BRIBOA IO paboTe OTpakaeT HE TOJBKO (PaKThI
(BBITIOJTHEHO, TIOCTPOEHO U T.I1.), HO U 3
apTyYMEHTHPOBAHHBIC BBIBOJIBI.
6 I'paduku, AuarpamMMel, a TaKKe APYrre 00bEKTHI
BU3YaJIM3alUN COMPOBOXKIAIOTCS BCEMH HEOOXOMMBIMU )
TTOATHCSIMH (OCH, Ha3BaHHUE, JIeTeHAa (eCIn
He00X0JIMO)), TOHSATHBI JJ11 MHTEPIPETAIIH.
7. Bce BBIBOJIBI NIOCTPOEHBI TPAMOTHO, ApIYMEHTHPOBAHHO.
Ecnu tpebyercs B paboTe — NpeCTaBIICHBI 3
TUNEPCCHUIKU (HApUMep, Ha TarOopsl).
8. B mporpaMMHOM KOjie B OTYETE HET ONTHOOK. 0,5
Br160op: ycTHas 3aIIMTa WK OIIEHKA M0 OTYETY
9.1 [pu 3ammTe CTYACHT OTBETHII Ha BCE JIOTIOJIHUTEIIbHBIC )
BOMPOCHI
9.2 B 11e110M, OTYET BBITIONHEH aKKYPATHO, MOPSAI0K 3TANOB )
BBITIOJTHEHHSI PaOOTHI JIOTHYECH.
BCEI'O: 20
4. OueHouyHbIe MaTepHaJIbI IS NMPOBEPKH OCTATOYHBIX 3HAHMH

(cpopMHUPOBAHHOCTH KOMIIETEHIIHIA)

Tect (MOIIK-4.1)

1. Hcnoas3oBaHue ciocoOoB BU3YaAJIbHOT'O IPCACTABIICHUS ITIOMOXKCT ...

a. WIIOCTPpUPOBATH PE3YJIbTAThI pa6OTLI MOACIN

b. MHTEpHpPEeTUPOBATH NOJYyUYEHHBIH pe3yabTaT

C. HaCTpOUTH TOUYHBIC IMapaMETPhl MOACTIN MAIIMHHOT'O O6y‘IeHI/I5[

d. OBITH CpPEICTBOM OIIEHKH Ka4eCTBa MOCTPOCHHOW MOJIETH

2. HaxoxaeHue nryMoB U BEIOPOCOB B JaHHBIX ...

d. BO3MOXKHO ITpU IoMoIu CpCACTB BU3yaJIU3alluU
b. HEBO3MOXKHO IIpU IMMoMoIIu CpeACTB BU3yaAIU3allUN

C. He ABNseTca QyHKIMEH BU3yaTU3alH

3. I[J'IH OIIPCACIICHUA KOPPCIALNH YallC BCCTO UCIIOJIB3YIOT:

a. TETUIOBBIC KapThI
b. rucTorpamMmsl

c. obnako cioB

d. muarpamMmbl paccesHUS



4. Metop BU3yan3alu, KOTOPBIA IEMOHCTPUPYET YACTOTHOCTD MOSIBJICHUSI CJIOB B
ONpENIETICHHOM TEKCTE, ONPELIIsis pa3Mep KaxA0ro CJI0Ba MPOMOPIUOHAIBHO €r0 YaCTOTHOCTH
—93T0...:

TEIJIOBasi KapTa
paauaibHas Auarpamma
00J1aKO CJI0B

e o o

THCTOrPaMMa, ONpeAEIAIoIIas YacTOTY MOSIBICHUS CIOB
5. VIHTepakTHBHAs BU3yaau3alMs — 3TO ...
a. CHHOHHMM IOHATHUS «aHUMAaLUs»
b. cnoco0, Mo3BOJIAIONINIA TPEACTABUTH OONIBIION 00beM HHPOPMALIUH B
CTPYKTYPUPOBAHHOM M CUCTEMATU3UPOBAHHOM BUJIE, BBIIBUTH KIIIOYEBBIE CII0BA TEMBI
C. croco0 rpadguueckoro npeacTaBiIeHus HHOOPMAIIMH, TTO3BOJISTIOIINH
MOJIb30BATENIO B3aUMOACHCTBOBATH C CUCTEMOM 0TOOpakeHust HHPOpMaIul U HabII01aTh
OTBETHYIO PEAKILINIO CUCTEMBI
d. ynoOHBIN MHCTPYMEHT JJ1s1 OTOOpaXKEeHUs IPOoLiecca MBILUIEHUS U
CTPYKTYpUpPOBaHUs HH(OpMaIK B BU3yallbHOU (hopme
6. Buzyanu3zanus B BUJe NapajuieidbHbIX KOOPAWHAT UCIOIb3YyeTe Ul BU3yalln3aluu
a. MHOTOMEPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JI0JKHA MPEBbIIIATh 3
b. MHOTOMEpHBIX JaHHBIX, HO Pa3MEPHOCTH HE JOJDKHA MpeBbImaTh 10
C. MHOTOMEPHBIX JaHHbBIX, PA3MEPHOCTh (POPMAILHO HE OIpaHUYEHA
7. Buzyanu3zanus B Buae "nui YepHoBa" ABIsSeTCS MPEACTaBICHHEM HHPOPMALIUH B ...
a. JIBYXMEPHOM U3MEpPEHUU
b. TpexMepHOM HU3MEPEHUH
c. Ooisee, yeM B TPEXMEPHOM H3MEPEHUU
8. CTpoka MHOTOMEpHOM TaOJIMIIBI JAHHBIX OOBIYHO HHTEPIPETUPYETCS KakK:
a. 3almch
b. arpuOyr
C. OOBEKT
d. mepemenHas
€. MpHU3HaK
9. Ilponomxure ¢ppasy: "Knacrepuzanus u kinaccuGuranus OTHOCATCS K...
a. cTpaTteruu ooydeHus ¢ yuutenem"
b. cTpateruun o6ydeHus 6e3 yuurens"
C. K JIBYM pa3HbIM CTpaTerusiM: 00ydeHus 06e3 yuutens 1 o0yueHus ¢ yuureiaem"
10. Metoa nepeBbeB perieHuit (1 COOTBETCTBYIOIAS €My BU3YyaIH3alusl) IPUMEHSIETCS
JUI pelIeHus 3312y ...
a. Kiaccupukauuu
b. kiacrepuzanuu
C. Kiaccu(UKaIUK U KIacTepU3aLuu

Kimrounm: 1 a,b,d), 2 a),3 a,d),4¢),5¢),6¢),7c),8ac),9c), 10 a)

Nudopmanus o paspadoTunkax

Mapyxuna Onpra BnagumupoBHa, KaHA. TEXH. HayK, JOIEHT, Kadeapa TEOPETUIECKUX
ocHoB uHpopmaruku UIIMKH TI'Y, goueHT.



