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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMHA MaTepHaJIaMHU

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-4 CnoocobeH ONTUMAIBHBIM  00pa3oM  KOMOWHHPOBATh  CYIICCTBYIOIIUE
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTMHM JJIs  pelieHus 3agad B 00JIacTu
npodeCCHOHATBLHOM IeATENFHOCTH C yUYeTOM TpeOoBaHUN HHPOPMALIMOHHOM OE30MaCHOCTH.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK-4.1 Anammsupyer 3amadd  NpodeCcCHOHATBHOW ACATEIBHOCTH CPEICTBAMH
WH(OPMAIIMOHHBIX TEXHOIOTHH.

2. OueHoOYHbIE MATEPHAJIBI TEKYIIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DNEeMEHTHI TEKYILET0 KOHTPOJIS:
— TECTBI;
— 3ammTa Ja00paToOpHEIX PadoT.

TecTbl

[Mpumep tecra (MOIIK-4.1)
1. KBapret DHckomOba 6611 cocTaBiieH B 1973 rogy anrnuiickum Mmatematukom D. Jx.

DHCKOMOOM U TIPEJICTABIISIET COOOH ...

da. YCTBIPEC Ha60pa JaHHBIX, KOTOPBIC ITOYTHU UACHTUYHBLI 110 OIMMUCATCIIbHBIM
XapaKkTePUCTHKAM, HO UMEIOT Pa3HOE pacrpeieiCHUe U Py rpaduuecKoM MPEICTaBICHUH Iaf0T
COBEPILIECHHO OJUHAKOBYIO KapTUHY

b. yerpipe HabOpa JAHHBIX, KOTOPBIC MOYTH UACHTHYHBI [10 OMUCATEILHBIM
XapaKTEePUCTHKAM, U UIMEIOT OJIMHAKOBOE paclpe/ie/ieHie, HO MPU TpaduuecKoM MpeICTaBICHUH
JIAFOT COBEPIIICHHO PA3HYIO KapTUHY

C. YeThIpe HabOpa JaHHBIX, KOTOPBIC HE UACHTUYHBI IO OMMCATEILHBIM
XapaKTePUCTHKAM, U HMEIOT pa3HOE paclpeie/ieHUue U IpU TpaguuecKoM NPeCTaBICHNUH JTal0T
COBEPILIEHHO Pa3HYI0 KapTHHY

d. YCTBIPEC Ha6opa JAaHHBIX, KOTOPBIC IMTOYTHU UACHTUYHBLI 11O OIMMUCATCIIbHBIM
XapaKTePUCTHKAM, HO UMEIOT Pa3HOE pacrpeieieHrue U Mpy rpaduuecKoM MPeICTaBICHUH Jaf0T
COBEPILIEHHO Pa3HYI0 KapTHHY

2. KBaprer DHCKOMOA IEMOHCTPUPYET BaXKHOCTh
rpaduvecKoro MpeICTaBICHUs PH U3YYCHUH TaHHBIX
BBIYUCIICHHE ONMKUCATEIIbHBIC CTATUCTUKH TIEPEe]] HAYaJIOM aHaJIi3a TaHHBIX
OYHUCTKH JTAHHBIX U YAAJICHUS OMIHOOK Tepel TOCTPOCHUEM «UMTAEMBIX» TPaQUKOB
BU3YaJTM3AIUH JUTS ONPEIEIEHUS] TOYHOCTH MOJICITH aHaIM3a JaHHbBIX
Bri0op THma Bu3yanusaiuu, Ipexk/ie BCEro, OmpeaeisaeTCs:
HCIIOJIB3YCEMbBIMH JTaHHBIMU
KeJTaHuEeM UCCIIeI0BaTeNs
TEMaTUKOMN MCCIIeIOBAHUS
0OBIYHO 33J1a€TCs 3apaHee, BMECTE C OMUCAHUEM 3a/1a4H
KTo mpu3bIBai paccMaTpuBaTh aHAJIN3 JJAHHBIX KaK CAMOCTOSTEILHOE HAIIPABIICHHUE B
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CTaTHCTUKE, OTAEIBHOE OT MaTEMaTUYECKON CTATUCTUKU?
a. Muxasnps @nopan BaH Jlanrpen
b. Yunesam [Tneiidap



[Tapas XKozed Munap

J>xoH Trroku

Kto npuayman nuarpaMmy «neTyHIMHBINA TpeOeHb» ?
Muxasns @yopan Bal JIaHrpeH

Yunesam [lnetidap

®nopenc Haltunreiin

I'enpu bek

Jl1s1 9ero ucmoab3yrTcs rpaduku?

st oToOpaXkeHus: 3aBUCUMOCTH OJHON BEIMYUHBI OT IPYTron

TP OO0 T e o

st oroOpaXkeHUs BETMYMH YacTel 1eJI0ro

. Jlnst cpaBHEHHUSI HECKOJIBKUX BEIWYHH, H300paXKEHHBIX B BUJI€ BEPTUKAIBHBIX MU
TOPU30HTAJIBHBIX CTOJIOLIOB

7. Kakoiil BuJ BU3yaJH3aluy JIy4dlle BCEro MCIIOIb30BaTh Il OTOOpasKeHUS BETHUNH
yacTeu nenoro?

a. I'padpuk
l'ucrorpamma
Kpyrosas nuarpamma
J1st KakuXx 1esned UCnoJib3yeTcsi TucrorpamMma’?

» oo o

st oroOpaXkeHHs BETMYMH YacTel 1eJI0ro

b. Jns cpaBHEHHS HECKOJIBKUX BEIUYHH, H300paKEHHBIX B BHJIC BEPTUKAIBHBIX UIIU
TOPU30HTAJIBHBIX CTOJIOLIOB

. Jlns oToOpaxkeHns: 3aBUCUMOCTH OIHOM BETMYUHBI OT IpYTroi
YTo 13 nNepeyrucIeHHOro Mo3BOJSAIOT OTCIEKUBATh IUHAMUKY U3MEHEHHUS JaHHBIX?
['ucrorpammsl
Kpyroseie auarpammsl
['paduku

oo o©

10.  TpaaWIMOHHBIE METO/BI BU3yaIH3alMH MOTYT IIPUMEHSATHCS B PEIICHUH
CIIETYFOIIHX 3a/1a4
npezcTaBiIeHne NHPOPMAIIUU B HATJISAHOM BHJIE
BBISIBIICHHE U OIIEHKA 3aKOHOMEPHOCTEH, MPUCYIINX UCXOTHOMY HabOpy TaHHBIX
CHIDKEHHME Pa3sMEpHOCTH WM CxKaTue MH(opMaIu
YIPOLIEHUE PACUETOB JUIs TOCTPOSHUS MOJIEIH
MIOUCK ITPOOEIOB U OMKOOK B HaOope TaHHBIX

® o0 oW

Kiroun: 1 d), 2 a), 3 a),4d), 5¢),6a),7c),8b),9c), 104a,b,c.e)

[Tpumep tecra (MOIIK-4.1)
. Mcnonp3oBanue crioco00B BU3yaIbHOTO PE/ICTABICHHS IIOMOJXKET ...

WUTIOCTPUPOBATH PE3ybTaThl pabOTHl MOAETH
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yJIbTaT

HACTPOMUTH TOYHBIE MTApAMETPhl MOAEIN MAIIMHHOTO 00y4YeHUs
OBITH CPEJICTBOM OLIEHKU KauecTBa MOCTPOSHHON MOJIeNTH
HaxoxaeHue 1nryMoB U BBIOPOCOB B IaHHBIX ...

BO3MOYKHO, IIPH ITOMOILH CPEACTB BU3YAIU3ALUU

HEBO3MO’KHO IIPU IIOMOIIY CPEJACTB BU3yaJIU3aluU

ComNap TR

He sBIIsAeTCA (PYHKIMEH BU3yaTU3aIiu
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Jlyist onipeiesieHrst KOPPEISAIUK Yallle BCEro UCIOJIb3YIOT:
TCIIJIOBBIC KapTBI

I I/ICTOI‘paMMBI

0011aK0 CJI0OB

I[I/IarpaMMBI paCCGHHI/ISI

4. Metoa Bu3yalln3aluy, KOTOPbII 1EMOHCTPUPYET YaCTOTHOCTh MOSBJIECHHUS CJIOB B
OIpEe/IeIIEHHOM TEKCTE, OIpeelisAs pa3Mep KaKJ0ro CJIOBa MPOINOPILHOHAIBHO €r0 YaCTOTHOCTH
—3T0....

a. TemyoBas KapTa

b. paguanbHas auarpamma

C. 00JaKo CIoB

d. rucrorpamma, onpeieNsonas YacToTy MOSIBICHHS CIIOB

5. MHTepakTuBHAs BU3yalln3alus — 370 ...

a. CHHOHHMM IOHATHUS «aHHUMALUs»

b. cmoco6, mo3BoIAIOIIKI IIPEACTAaBUTH OOJIBIION 00beM HH(pOPMALIHU B
CTPYKTYPUPOBAHHOM U CUCTEMATU3UPOBAHHOM BUJIE, BBIIBUTh KJIFOUEBBIE CIIOBA TEMbI

C. crnocob rpaduyeckoro npeacTaBieHuss HHGOpPMaIUK, TO3BOJISIOIINI 10Ib30BaTEII0
B3aUMOJICMCTBOBATH C CUCTEMOM 0TOOpaxkeHus: MH(POpMAIIMK U HAOIIOAATh OTBETHYIO PEAKITUIO
CHCTEMBI

d. yZ0oOHBIN HHCTPYMEHT JJIsl OTOOPaKEHUS MPOIIECCa MBIIIJICHUS U CTPYKTYPHUPOBAHHS
uHpOpMAaLKU B BU3yaJIbHOH popme

6. Buzyanuzanus B BUJie NapajuiedbHbIX KOOPAWHAT UCIOIb3YETE JUIsl BU3YyaIn3aluu

a. MHOTOMEPHBIX JIaHHBIX, HO Pa3MEPHOCTb HE JI0JKHA MIPEBbILIATH 3

b. MHOrOMepHBIX TaHHBIX, HO Pa3MEPHOCTh HE JIOJDKHA MpeBbImaTh 10

C. MHOTOMEPHBIX JIaHHBIX, PA3MEPHOCTH (POpPMaIbHO HE OrpaHUYEHA

7. Buzyanu3zanus B Buje "nui YepHoBa" sBIseTCS MPeACTaBICHUEM HHPOPMALIUU B ...

a. JBYXMEPHOM M3MEPEHHUU

b. TpexmMepHOM H3MEpeHUU

C. Ooisee, yeM B TPEXMEPHOM M3MEPEHUH

8. Ctpoka MHOrOMepHO! TaOIHIIBI JAHHBIX OOBIYHO HHTEPIIPETUPYETCS KaK:

a. 3ammch

b. atpubyt

C. OOBEKT

d. mepemeHHas

€. TpU3HaK

9. Ilponomxwure ¢pasy: "Knacrepuzanus u KracCuPpHUKAIHSI OTHOCITCS K...

a. cTpareruu o0y4eHus ¢ yuureiem"

b. crparerun oOy4enus 6e3 yuutess"

C. K JABYM pa3HbIM CTpaTerusiM: 00ydeHus 06e3 yuuTens 1 o0ydeHus ¢ yuutenem"

10.  Meronx nepeBbeB pelieH i (M COOTBETCTBYIOIIAs €My BU3yaTH3aLlHsl)
pUMEHSIeTCs JJIs pelIeHus 3a1aY ...

a. KimaccuduKanuu

b. kmacrepuzaruu

C. KJaccupUKaLUU U KIacTepu3aluu

Kiroun: 1 a,b,d), 2 a),3 a,d),4c),5¢),6¢),7¢),84a,.),9c),10a)



[Tpumep tecra (MOIIK-4.1)
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2.
CBEIECHUN
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PCA weighted mean of the clusters
)

. Bo3amoxHOCTH BU3yanu3aluy BKIIOYAOT:

HNOJEPKKY UHTEPAKTUBHOTO U COTJIACOBAHHOI'O MUCCIIEOBAHUS

IIOMOIUIb B IPECTABIECHUH PE3YIbTATOB

dbopManm3anuio 3a1a4 MalIMHHOTO O0yYeHUs

MOBBIIIIEHNE TOYHOCTH MOJIEIEH MAIIMHHOTO O0YYEHUs

Busyanu3zanus pe3yabTaToB perpecCUOHHOTO aHain3a IOMOTaeT B OJy4YeHUU
0 TOM:

KaKyl0 opMy UMEET 3aBUCUMOCTh MEX/1y HCCIEAYEMbIMU ITEPEMEHHBIMU
KaKoW XapakTep UMEET 3aBUCUMOCTb MEXK/Y UCCIIEyeMbIMU TIEpEMEHHBIMU
KaKyl0 KOJIMYECTBEHHYIO B3aUMOCBSI3b UMEIOT J1Ba HA0Opa JaHHBIX

Uro nomoraer caenaTh BU3yalIn3alys B 33/1a4axX KJIACTEpU3ALIUU:
OTpIcKaTh "CKPBITYIO CTPYKTYPY'" JaHHBIX.

PaznenuTe HAOOp TAaHHBIX HA MPEIONPEIeTIeHHBIC KIACCHI.

Onpenenuts LEHTP Habopa TaHHBIX

YopsaaounTh 00BEKThI B CTATUCTUYECKU OJTHOPOIHBIE TPYIIIBI

Kak naspiBaercs nanubii rpad?

11103 4 51 789 26

I'pad cocrosiumii
Hennporpamma
I'mcrorpamma

HpeBo knacTepos
Kak Ha3biBaeTcst naHHbIH rpad?

K-Means (scikit-learn}

1 2 3 4 5 3 7 8 9
Number of clusters (k)

I'pad cocrossamit

Hennporpamma

I'mcrorpamma

Kiacreporpamma

Takue naHHbIE KaK TEMIEpaTypa BO3AyXa OTHOCATCA K ...
HENPEPBIBHBIM JIaHHBIM



b.
C.
d.
7.

JUCKPETHBIM JJaHHBIM

LIEJI0YHMCIEHHBIM JaHHBIM

OMHApHBIM JaHHBIM

Kakas 13 cieyomux TeEXHUK BU3yaIu3aliy UCII0JIb3YETCs A1l OTOOpaKEeHUsI

MHOTI'OMCPHBIX JAHHBIX B BUJAC INIABHBIX KPUBLIX HA IIOCKOCTH?

TP a0 o

JIua YepHosa

['mcrorpammel

Kpusbie Duaproca

JpeBoBUIHBIE AHArpaMMBbl

Uro npeacrasisier co6oit "nmumo YepHoBa" B KOHTEKCTE BU3YaTH3aI[UH TaHHBIX ?
Habop napannensHbIx oceil 1y 0ToOpaykeHHsI MHOTOMEPHBIX JTaHHBIX

. Crioco6 oToOpaskeHUs] MHOTOMEPHBIX JaHHBIX Yepes3 JIHIA, TAe KaKaas

XapaKTCPUCTUKA USMCHSCT OHpCIICHéHHYIO 4acCThb JIMIa

oo o o0ao

10.

MaremaTtnueckast MOJIENIb JUIsSl aHAJIN3a BPEMEHHBIX PsI0B
TexHuKa K1acTepu3alii MHOTOMEPHBIX JaHHBIX
Kakue nannble 0cOO€HHO YZI00HO BU3yaIM3UPOBATh C IIOMOLIbIO KPUBBIX DHproca?
OnHOMepHBIE BPEMEHHBIE PsAJIB
JIByMepHbIe BEIOOPKH C pa3HBIMHU PacpeAeICHUSIMU
MHOFOMGpHI)IC JaHHBIC C 0O0JIBIIIMM YHCIIOM MEPEMCHHBIX
Ha6op1)1 AAaHHBIX C KaTCropruajJlbHbIMU IICPEMCHHBIMHA
Uro npencTaBisieT co00i Kakaoe nmepecedeHre JIMHUH B rpaduke mapauieabHbIX

KOOpAUHAT?

a.
b.
C.
d.

[lepeceuenne 1ByX NEPEMEHHBIX C OJIMHAKOBBIMY 3HAYEHUSIMU
[Ipoekuus 0OAHOMEPHBIX JAHHBIX HAa JBYXMEPHOE IPOCTPAHCTBO
3HaueHue KaXJ10i mepeMeHHON 1 OIHOM Ha0II0/1aeMOoil TOUKH
Onucanne 3aBUCUMOCTU MEXAY JBYMs CIIy4YallHbIMU BETUYMHAMU

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

Kputepun oueHunBaHus: TECT CUMTAETCS MNPOMJEHHBIM, €cid OOydarolui OTBETHII
IIPABWJIBHO KaK MUHUMYM Ha IIOJIOBUHY BOIIPOCOB.

JlaGopaTopHbie padoThI

JlaGopaTopuas padora Ne 1 (MOITK-4.1)

1. Tlocrpoiite rpaduk GpyHKImH Y(X).

Bapuaut y(X)

1 y(x) = e ?* - cos(20x), x € [0,1], Ax = 0,01

]
y(x) = e * - sin?(10x), x € [0,1], Ax = 0,01
y(x) = e *-sin3(20x), x € [0,1], Ax = 0,01

y(x) = e* - cos(20x), x € [0,2], Ax = 0,01

OB w|IN

y(x) = e* - sin?(20x), x € [0,2], Ax = 0,01

2. Tloctpoiite B ogHOM OKHe Tpaduku nByx GyHKimu Y1(X) u y2(X).

Bapuant y1(x) y2(X) HuTepBai, 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. Job6aBbTe K yKa3aHHBIM JIByM I'paduKaM TPETH — [0 CBOEMY YCMOTpeHuto. M moctpoiite
9TH TpU IpadyKa B pa3ieIeHHbIX OKHAX:

e Hcnoas3ys dyukimro subplot();
e Hcnone3ys ¢pyukimro subplots();
e (CBoOoanas komnoHoBka ¢ GridSpec.

JlaGoparopuas padora Ne 2 (MOITK-4.1)

1. Boibepute QyHKIIHIO IO HOMEPY BapHaHTa.

2. Ioctpoiite rpaduk Gynkuuu. ['paduk H0mKeH coaepKaTh 3aroJ0BOK U IMOAMUCH OCEH.

3. Cxomnupyiite Koj JUisl MOCTPOCHUsI rpaduKa U U3SMEHUTE BHELTHUI BHJI 3ar0JI0OBKa U MOJIHCEH
oce, HCTIOJb3Ysl HE0OXOAUMBIEC TAPAMETPHI.

4. Ucrionb3ysi aHHOTALIMIO — BBIJICIHUTE: JTOKAIBHBII MUHUMYM (WU MaKCUMYM) (DYHKIIUHU, TOUKY
paspsiBa, TOUKy neperuda. Mcnonp3yiiTe pa3HbIe THITBI CTPEIIOK.

5. lo6aBbTe Ha rpaduK HAAMUCH (TEKCT MPUIyMANTe CAMOCTOSTENIBHO).

6. JloGaBwTe eme oauH rpadguk (Jiro00it), opopMUTE JIETCHTY.

BapuanTs! QyHKIMH 17151 IOCTPOEHUs TpaduKoOB

1 y= x+6 3 V3 1
x2_|_13 y=cosx+7x—§
2 y=;+cosx 4 y=Sin2x—x

JladopaTopuas pagora Ne 3 (MOIIK-4.1)

1. Tloctpoiite B oqHOM OKHE rpaduku qByx ¢pyukuuu Y1(X) u y2(X), x € [0,27], Ax = 0,2. Ilpu
OCTpoeHHH TpaduKoB BU QYHKIUI U ITapaMeTphl BBIOPATh COTIacHO BapuaHTy. TOMIHHY
JIMHWH, pa3Mep | IIBET MapKepa, a TAK)Ke KOHTypa MapKepa mojo0parh CaMOCTOSTETBHO.

Bapuaunr DyHKIUH ITapamertpsbl (1BET JIHHUM, TUII MAPKePa, THII JINHUH)
1 y1(x) = e 0> JKenTeiii, ToUKa, CIUTONIHAS
y2(x) = cos(3x) P030BBIH, KPY)KOK, ITYHKTHPHAS
2 yl(x) =e™* ["omy6oH, KpECTUK, IITPUX-ITyHKTUPHAsI
y2(x) = sin®(x) KpacHblii, 3HaK TUTIOC, IITPUXOBAst
3 yl(x) =e™* 3eseHbli, TpeyroJbHUK BEpIIMHON BIEBO, CIIONIHAS
y2(x) = sin3(x) CuHHUH, TPEyroJIbHUK BEPUIMHON BIIPaBO, MIyHKTHPHAs
4 y1(x) = 0,05e* YepHblil, MATHKOHEYHAS 3BE3/1a, INTPUX-MYHKTHPHAS
y2(x) = 60cos(2x) | YKenTslii, 3HaK IUTIOC, ITPUXOBAS
5 yl(x) =0,1e”* XKentslil, KBaapaT, INTPUX-ITYHTKTUPHAs
y2(x) = 60sin?(x) | Po30BblIii, poMO, IITpUXOBas

2. TloctpoiiTe oguH u3 rpadukoB GyHKIHIA T Bamero BapuanTa (Y1 win Y2), HCIoIb3yiTe
Ju1st moctpoeHust He meHee 500 Touek.

3. ToxGepuTe HamTydIIHii BapuaHT MapKUPOBKH (HA OCHOBE BU3YaJTU3aIlNH U CPAaBHEHHS
HECKOJIbKMX BapUaHTOB).

4. TlpopeMoHCTpUpPYHTE HABBIKM MOCTPOEHUS TpapuKOB C 3aJIMBKOM (2-3 BapuaHTa).




5. TIpomeMoHCTpHpyHTE HAaBBIKA 00pe3Kku rpaduka (orpaHUYCHUS 111 0OPE3KU MPUIYyMaNTe
CaMOCTOSITEIIBHO).

JlaGoparopuasi padora Ne 4 (MOITK-4.1)

1. Tlocrpoiite stairs-rpaduk (crynenyarsiii) aas yakiuu Y(X). [Ipu moctpoeHun rpaduKoB
BU QYHKIMIA 1 TapaMeTpbl BIOPATh COTIIACHO BapHaHTy. TONIUHY JIMHUH, pPa3Mep U I[BET
MapKepa, a TakKe KOHTypa MapKepa moo0paTh CaMOCTOSITEIBHO.

Bapuanr y(X) HNurepBaJ, mar ITapameTtpsbI (UBeT JTUHUH,
THII MAPKepa, THII IMHUH)
1 y(x) = 10e~%* x € [0,5], Ax = 0,2 YepHblii, TPEyroIbHUK
BEPILIMHOM BBEPX, CIJIOLIHAS
2 y(x) =e* x € [0,4], Ax = 0,2 YepHbIi, HIECTUKOHCYHASI
3B€3/1a, IYHKTUPHAs
3 y(x) = Vx x €[0,100],Ax =5 KpacHslii, poM0, ITpHXOBast

2. Tlocrpoiite stem-rpaduk 1 GyHkuy y(x), X € [0,2m], Ax = 0,2. [Ipu moctpoeHnn
rpadukoB BuI QYHKIUN U ITApaMETPhl BBIOPATH COTIIACHO BapHaHTY. TOIIIMHY JTHHHH,
pa3Mep U IBET MapKepa, a TakyKe KOHTypa MapKepa mogo0paTh CaMOCTOATEIBHO.

Bapuanr DyHKIUH IMapamerps! (1BeT JTMHUM, TUII MApPKepPa, TUII JIMHUH)
1 y(x) = cos (x) P030BbIi1, KPY)KOK, TyHKTUPHAS
2 y(x) = sin?(x) KpacHblii, 3HaK IUTIOC, IITPUXOBAS
3 y(x) = sin3(x) CuHuii, TPEyroJbHUK BEPIIMHON BIIPABO, TyHKTUPHAS

3. Bam Heo0X0IMMO YCTaHOBHTH 3aBUCHIMOCTD MEXKY IBYMS TIEPEMEHHBIMU (COTJIACHO
BapHaHTY), a TAKXKe UCCIIET0BAaTh HEKOTOPYIO TUHAMUKY T10 TOAaM.

— Ioctpoiite auarpaMMmy paccesHus U CAeaiTe 1Mo pe3yiabTaTaM NOCTPOEHHUS BbIBOJ O
HAJIMYUU U XapaKTepe CBS3U.

— TIloctpoiite cronbuaTyto quarpaMmy, COrjlaCHO BapUaHTY.
— IloctpoiiTe KpyroByroo IuarpaMmy COTJIaCHO BapHaHTY.
— Bce napamerpsl quarpaMM nogo0paTh CaMOCTOSITENBHO.

BapuanTtsi 1, 2, 3. B Tabnuue 1 npuBeieHbl JaHHbIE 110 OIHOW OYEHb aKTUBHOM Ha phIHKE
xommanuu. Mccnenyiite 3aBiucumMocTh Y oT (X1 — BapuanT 1, X2 — BapuanT 2, X3 — Bapuanr 3)
3a 20 jeT— MOCTpOHTE AMArpaMMy paccesiHMsi U cjejaiiTe BbIBOA O HAJIMYUU/OTCYTCTBUH
3aBHCHUMOCTH U €€ XapaKTepe.

[TocTpoiiTe u 3an0AHUTE TAOJIUILY:

Cpennmii

X1 — Bapuanr 1,

IsTuierka, rr. Cpennnii Y X2 — BapuanT 2,

X3 — BapuaHr 3
1 2004-2008
2 2009-2013
3 2014-2018
4 2019-2023

HToro B cpenHem:




JuarpaMmsbl pAaAOM — 110 TOPHU3OHTAJIN.

[TocTpoiite cTon04aTble guarpamMmbl: 1) 11 cpeaHero Y mo maTwieTkam; 2) s
cpennero (X1 —Bapuanrt 1, X2 — BapuaHT 2, X3 — BapuaHT 3) 110 nstuieTkaM. Pacnonoxure ase

[TocTpoiiTe KpPYyroByw auarpamMmy, OTPa)Xarollyl IMPOIEHTHOE COOTHOIIeHHE Y IO

IISITUJICTKaM.
Cnenaiite oOLIMi BBIBOA.
Tabnuna 1.
Yncrast npuGHLIL ($ Oo0opayuBaemMocTh Biio:keHHbIH KoanuecrtBo
T'ox ’ kanurtaiaa OK (§, kanmutai K (8, pa6oraomux L
MJIPJT)
MJIP) MJIPY) (TBIC. YeJ.).
Y X1 X2 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 3,3 16,7 154 45,2
5 2008 0,1 79,6 29,6 299,3
6 2009 3,6 16,2 13,3 41,6
7 2010 15 5,9 59 17,8
8 2011 55 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 25,4 675,0
13 2016 1,6 10,0 6,4 43,8
14 2017 2,4 31,5 12,5 102,3
15 2018 3,3 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 14 12,1 9,3 71,0
20 2023 0,9 31,3 18,9 43,0
JlaGopaTopnas padora Ne 5 (
MOITK-4.1)
1. BLI6epI/ITe AaTaceT U3 BCTPOCHHOT'O B seaborn JIA nanLHeﬁmero aHaJIM3a (OHI_II/IOHS.J'H:HO —
MOJKHO B3SITh JIIOOBIE OTKPBITBIC JaHHBIC, NCITOJIB3Y JI000H OTKpLITBIﬁ peHOBHTOPHﬁ).
2. HaI>’I,I[I/ITe OIMHUCaHHUEC AaTaccTa (0 4YCM JaHHBIC, TAC B3AT U T.H.) U JaHHBIX (OHI/ICEIHI/Ie — 4TO0

S

XapaKkTepu3yeT, THIT) U J00aBbTe B 0TUET. M3yueHue npeaAMeTHONH 001acTH — HEMaJIOBaXKHBbIH

miar ajid adHaJuTHKa JaHHBIX.

[TpoBepbTe — €CTh JIU OTCYTCTBYIOIIUE JIaHHBIE, €CIIU €CTh — yAaJIUTe.
Hcnonp3ys pa3inuyHOro poja BU3yalIn3aluy IPOBEIUTE UCCIIEI0BaHUE TaHHbIX:

3aKOHOMEPHOCTH, 3aBUCUMOCTH, pactpenenenus. CHabauTe Kaxapii rpadux

HEO0OXOAMMBIMH TOMUCAMH (3ar0JIOBOK, OCH, JIETEHA | T.I1.), BEBIOEPUTE TTOIXO/ISIIYIO

OBCTOBYIO TaMMYy. B kauectBe 06pa3ua MO>KHO B3STh JaHHBII ypOK

ITo xemaHu0 MOXKHO ,[[O63.BI/ITL Fpa(I)I/IKI/I " JuarpaMmbl, HC OITMCAaHHBIC B ypOKC.

ITo KaXXIoOMYy Fpa(I)I/IKy JOJIKCH OBITh BBIBOJ — YTO HMCCJICIOBAHO U YTO ITOJIYYCHO.

Cnenaiite oOmumii BEIBOA 1o padore.

JlaGopaTopuas padora Ne 6 (MIOITK-4.1)
1. IMocTpotite Bu3yanm3anuto Bamux AaHHbIX (JIP 5), nucmons3ys «JIuma UeproBay.
2. UntepnpeTupyiTe MoyuyeHHbIN pe3ybTar.




3. Crpynmupyiite Bamm naHHple IO KakOMy-JTHOO TPH3HAKy, HaWIUTE IICHTPAJIbHBIC
3HAQ4YECHMS O OCTAJIbHBIM IIPU3HAKAM JUIS KaXA0U noiydeHHou rpynnsl. [Toctpoitte JIuna Yepnosa
JUIS TIOJTYYEHHBIX IPYII U BHOBb UHTEPIIPETUPYITE PE3YIIbTAT.

4. B xakux ciyuasx Bel pexomenyere ncnosb3osars JIuuna YepHosa?

5. Iloctpoiite rpaduk napanaenbHbIX KOOPAMHAT AN JUId HECIPYNIUPOBAaHHBIX U
CIpYNIMPOBAHHBIX IaHHBIX.

6. Ilocroiite rpagux RadViz mist a5 HecrpynnMpoBaHHBIX U CIPYNITUPOBAHHbBIX JaHHbIX.

7. Ilocrorite  nuarpammbl  «KpuBble OHaproca» [Uisl  HECTPYHNIHMPOBAaHHBIX U
CrpyNIMPOBaHHBIX JaHHBIX. Kakue MOXKHO caennaTh BEIBOJBI?

8. Kaxkas1, Ha Bam B3ruisa, BU3yanusanus «HarjsiiHee» BCero JeMOHCTPUPYET pa3inyue B
rpynnax?

9. Cnenaiite BbiBOABI B 11esi0M 110 JIP 6.

JlaGopaTopuas padora Ne 7 (MOITK-4.1)

YACTbD 1. Ucnonp3yiite HabOp NaHHBIX (HampuMep, MpeicTaBlieHHbIH B Kypce Fish
Market — Habop JaHHBIX BKJIFOYACT BHIIbI PbIO, BEC, JUIMHY, BBICOTY U LIUPUHY.) JUIS CICAYIOLIHX
yIpaXHEHUH.

Buumanmne! Ecinu cTy1eHTBI UMEIOT YPOBEHD «HAUYMHAIOLIHI, TOMYCKAETCS BBIIIOJIHEHNE
TOJIBKO MII. 1-8 3TOr0 3amanus. JlaHHOE PELIEHNE COITIacyeTCs ¢ IPErnoJaBaTeIeM.

Ne 3amanue O:xugaemMblii pe3yJabTaT
1. TEBUYHBIN AHAJIN3 JAHHBIX. BU3YAJIM3ALIUA
IIporpaMMHBII KOZ C
1 3arpysute naracer fish.csv (B mamke kypca). OITHUCAHUEM, BBIBOJ] CTPYKTYPBI
YKaKUTE THIT IEPEMEHHBIX JaTaceTra JaTacera ¢ onvucanueM. BeiBoa
HECKOJIbKUX 3alucei garacera.
5 BriBeauTe onucarenbHYIO CTATUCTHKY IS BhBon
MIEPEMEHHBIX JaTacera
Hcnonb3yst BU3yanu3aIuio, MOKaKNUTE, CKOJIBKO
2-3 muarpaMMBbl pa3HOTO BHUJIA,
pa3IMYHbIX BUJOB PHIO BKIFOYAET Balll HAbop
3. . UCTIONB3YIOTCS, B TOM YHCIIE,
TaHHBIX. VCIob3yliTe MHTEPAKTUBHYIO
WHTEPAKTHUBHBIC JTHATPAMMBI
BU3YaJIH3aIHIO.
Busyanu3zanus KoppemsiiuOHHbIX
o 3aBUCUMOCTEN, BBIBOJI O
Hccnenyiite, ecTh 1 Kakue-1100 3aBUCUMBIE
4. HATMYUHU WA OTCYTCTBUH
MIEPEMCHHEIE.
KOPpEeJSIIIY, OTIFCaHNe BUA
3aBUCHMOCTH.
5 Onpenenute TUM pacrpeeeHus] KOTUIeCTBEHHBIX Busyanu3zanus amns onpenencHus
" | mepeMeHHBIX THUTIA PACIIPEJICIICHHSI, BBIBOJIBI
5 CyIecTBYIOT JI B 3TOM HA0Ope TAHHBIX aHOMaJIbHBIC Busyanu3zanus Hammaus
" | gabmronenus? BBIOPOCOB, BBIBO/IBI
7 [TpoBepbTe MaHHBIC HA HAIUMYHE MPOIYIIICHHBIX Busyanu3zaius mporycKkoB B
" | 3HaUEHU. JTaHHBIX. BEIBOJIEI.
MO3KHO OCTPOUTH KPUBBIC
Vcnone3yst 3HaHUS, TIOJTyYSHHBIC B XOIC BBITTOJTHEHUS DHJproca, rpaduku B
8. | maboparopHoii paboTsl Ne 2, peanusyiite napajieNbHbIX KOOPANHATAX,
BHU3yaJIN3AL[UI0 MHOTOMEPHBIX TaHHBIX. nuna YepHoBa, rpaduku RadViz
U T.IL
2. PETPECCHUOHHBIN AHAJIN3




Ne 3aganue OzxunaeMblil pe3yabTaT

[Tycte nepemennas Weight (y) — 3aBucumas (ueneBas)

Busyanusanus pe3ynbTaToB
nepeMeHHast. A 0ona u3z Opyeux — HezaBucuMmast (X). Y L pesy

9. . e . MOCTPOEHUS TUHEHHOMN
[ToctpoiiTe Mmoaenp nuHEHOHN perpeccun. [aiite
N perpeccun. BeiBoabI.
OOLIYIO OLIEHKY CO3/IaHHOM MOJIEIH.
[Tycts mepemennas Weight (y) — 3aBucumas (uieneBas)
nepeMeHHast. A 6ce Opyeue — He3aBUCUMBIE (Xi). Buszyanuzanus pe3yinbTaToB.
[TocTpoiiTe MOJEIb TMHEHHOU PErPECCUU. Tpebyembie rpaduKu, BEIBOJIBI.
10. | IMocrpoiite rpaduk paccesaus (scatterplot) ocrarkos Kakas mojenb, Ha Bal B3I,
(residuals), npoBepbTe pacnpeieneHne OCTaTKOB Ha touHee (ogHO(pakTopHas (11.8)
HOPMAaJIbHOCTB. JlaiiTe OOIIYIO0 OLIEHKY CO3/IaHHON niu MHOorogaktopHas (11.9))?
MOJIEIIH.
Haiinure BBIOpOCHI, HAOIIOIEHUS C BHICOKOM
CTENEHbIO HANPSYKEHHOCTH, BIUSTEIbHBIC
11. Tpebyemble rpaduku, BEIBOIBI.

HaOJIIOZICHUS TSl MOJIEIH, IIOCTPOCHHOM B 11.9.
Busyanusupyite pe3ynbTaThl.

YV nanure Bee, HaneHHblE B 11.10 «I10XHUe» TOUKA U3
12. | nartacera. [locTpoiiTe MOJeIh HA OOHOBICHHBIX I'paduiku, BEIBOABI.
naHHbIX. CpaBHHTE pe3yJbTaT ¢ 1. 9

3. JUCIHEPCUHHBINA AHAJIN3

EcTh nmu cratucTideckas 3HAYMMOCTh Pa3lIndusl Beca
13. | pbi0 no BuaM? BEISICHUTH HAa ypOBHE 3HAYHMMOCTH I'paduiku, BEIBOABI.
5%.

YACTDb 2. Bribepure HaOOp MaHHBIX, COIJIACHO BAllleMy BapHAHTy, IO CCHUIKaM,
MIPUBEJICHHBIM HIKE.

Crynent moxeT ucnoib3zoBatb CBOUW BapuaHT Habopa JaHHBIX — B cliydae, Halpumep,
€CJIM JJaHHBIE CBSI3aHbI C €0 HAyYHOU pabOoTOM UM IPYTUMU HCCIIEI0BaHUSIMHU.

HeoOxonumo mpoBecTu uccienoBaHusi, OIU3KHe K TeM, 4To MpoBoawiuck B Yactu 1.
Bo3MoxHO mpoBeAeHHE APYTrUX BHUJOB aHAlIM3a, BMECTO/BMECTE C PErpeCCHOHHBIM:
KJIacTepu3alus, Kiaccupukaius, GaKTOPHBIN aHATU3 U T.II. ¢ 00S3aTEIbHBIM MPEACTaBICHUEM
BHU3yaJIbHBIX DJIEMEHTOB.

3. OneHo4YHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJISI (MPOMEKYTOYHOMH aTTecTaluH) M
KpUTEepHUH OLleHUBAHUS

CxeMma ONpCACIICHUA HUTOTOBOM 6aHHLHO'peﬁTHHFOBOﬁ OLCHKHU

Buab1 yueOHoit Buabl ouennBanus (0a1bHbIE OLIEHKH)
AeATeJbHOCTH

1 | U3yuenue qUCUUIUIMHBL | MeponpHsTHs TEeKYIEro KOHTPOJIS B = | Urorosas
(dbopma koHTpOIIS - ceMecTpe perTHUHTOBAS
3a4eT, AUQ. 3a4eT) Makcumym 100 6amios OLICHKA

2 | zydenune muCIMILIHH Meponpusarus + | Meponpustus = | Urorosas
(¢popma koHTpOIS - TEKYILETOo IIPOMEXYTOUYHON pelTHHTOBas
IK3aMeH) KOHTpOJIS B aTTecTaluu OIICHKA

ceMecTpe (3K3aMeH)
Makcumym 80 Makcumym 20
0aoB 0a/mioB

TemaTu4yeckuil JIaH Kypca



Bun MakcuMaJjJbHOE
3aHATHSA KOJHYECTBO 0aJIJIOB

Ne Mony.s, Tema (JIK/JIB) 3auer,

9K3aMeH
aud3aver

1 | Tema 1. KonnenrtyanbHble OCHOBBI
BH3YAJM3AMH IAHHBIX.

Tema 1.1. KoHnentyanbHble OCHOBBI JIK
BU3YyaJIM3aLUH.

Tema 1.2. Metoas! Bu3yanu3anuu
MHOTI'OMEPHBIX JaHHbIX. McTopus Busyanuzanuu
naHHbIX. Kak Buzyanusanus JaHHBIX IOMOTaeT
B IPUHSITUU PEUICHUN?

Tema 1.2. CriocoObl BU3yanu3anuu. JIK
bubnuotexu Python st permenuii 3amaq
BH3YaJIM3aIluu

JlaGopaTopnast pabora No 1. JIb 10 10

2 | Tema 2. Cioco0bI 4 HHCTPYMEHTBI
BU3YAJIM3ALUH JAHHBIX

Tema 2.1. bubmmorexu Python s pemennii JIK
3a1a4 Busyanu3anuu. CpaBHEHHE TTOJTyYSHHBIX
BU3YAJIbHBIX 00pa30B.

Tema 2.2. Buzyanu3zanus B 3a7jauax MallluHHOTO JIK

00y4eHus

Tema 2.3. Uadorpaduka u nukrorpadus

JlaGopaTtopnast pabota No 2. JIb 10 10
JlaGopaTopnas pabota Ne 3. JIb 15 10

3 | Tema 3. YnpaBjeHue KOMIOHOBKOM
auarpamMm. UHTepakTHBHASI BU3YAJIM3AIUsI

Tema 3.1. InTepakTrBHAs BU3yalu3anus, JIK

6ubmuorexu Python nnst nHTEpakTUBHON

BU3YaJIU3al1H.

Tema 3.2. IIpumeps! 3a1a4, pa300p NpUMEPOB. JIK

Hayunas Busaynmsanus

Jlaboparopnas pabota Ne 4. JIb 15 10
JlaGopaTtopHnast pabota Ne 5. JIb 15 10

4 | Tema 4. Cnoco0bl BU3yaau3anumn
MHOTOMEPHBIX TaHHBIX

Tema 4.1. Busyanuszanus MHOTOMEPHBIX JIK
JAHHBIX: TpauK MapajuIeIbHbIX KOOPAUHAT,
muna YepHoBa, paiuaibHble AUarpamMmal.

JlaGopaTtopnast pabota No 6. JIb 15 15

Tema 5. Hayunas Busyajmsanusi.
Bmyanmauuﬁ B HAYYHBIX UCCJICAOBAHUAX

Jlaboparopnas pabota Ne 7. JIb 20 15
DK3AMEH (®MHAJILHBIN [TPOEKT) 20
HUTOro 100 100

Kputepuu onieHKM 0T4€TOB 1O J1a00paTOPHBIM paboTaM U (PUHATEHOMY IPOEKTY
(9K3ameny)



. MaxkcumajbHbIi 6aJ11
Ne Kpurepuii
IK3aMeH
1. Ha npoBepky npenoiaBaTeno npeacTaBlIeHO:
1) aitn-otyer ¢ HCXOTHBIM KOAOM (HAIpHUMED, 05
*.ipynb) ’
2) otuer B (hopmate html 0,5
3) Bce MacCUBBI JaHHBIX, HA OCHOBE KOTOPBIX ObLiia 05
MpoBeIcHa paboTa (MOKHO B apXHUBE). '
2. OTUeT COEePKUT MOAPOOHBIE KOMMEHTAPUSIMH K 5
KOJY U pe3yJbTaTaM BH3YyaIH3alliu.
3. KomMmeHTapuu copepikat He TOJIbKO (hakT
BBITIOJTHEHMS — TIOCTPOEHA TaKas-TO AUarpaMma, HO 3
TaKXe OIMMCAaHUE Pe3yJIbTaTa: YTO MOKA3bIBACT
JiarpaMma Mitl rpaduk.
4, OTYET CONEPIKUT OOIIMI BBIBOJI IO padoTe. 1
S. OOt BEIBOJ 110 paboOTe OTPaKkaeT HE TOIBKO
(bakKThI (BBIIIOJHEHO, IOCTPOCHO U T.I1.), HO ¥ 3
aApryMEHTHPOBAHHBIC BBIBO/IBI.
6 ['paduku, quarpamMmsl, a Takxe APyrue 0OBEKTHI
BU3YaJIM3aI[iU CONPOBOXKIAIOTCS BCEMU
HEOOXOJUMBIMU MOJAMUCAMU (OCH, Ha3BAHUE, 2
Jerexja (eciau Heo0X01MMO)), TOHATHBI JUIst
WHTEPIPETAIHH.
7. Bce BBIBOIBI TOCTPOEHBI TPAMOTHO,
apryMmeHTHpoBaHHO. Eciiu TpeOyercs B paboTe — 3
IIPEJICTaBJICHBI TUIIEPCCHUIKY (HAIIpUMEp, Ha
JAIOOopbI).
8. B nporpaMMHOM K0/i€ B OTUETE HET OIUOOK. 0,5
Br100p: ycTHas 3aIMTa WK OIICHKA 110 OTYETY
9.1 | IIpu 3amure CTYJEHT OTBETHII Ha BCE 5
JIOTIOJTHATEITLHBIC BOTIPOCHI
9.2 | B uenom, oT4YeT BBITIOJIHEH aKKYPAaTHO, MOPSII0K 2
ATANOB BHITIOJHEHUS pa0OThI JIOTHYCH.
BCEI'O: 20
4. OueHoYHbIe MATEPHAJIBI JIsl IPOBEPKHU OCTATOYHBIX 3HAHUH (CHOPMHPOBAHHOCTH
KOMIIETEHIIHH)

Tecr (MOTIK-4.1)

1. Wcnonpr3oBanue cnoco00B BU3YAIbHOTO MPECTABICHUS TOMOXKET ...

a. WIIIOCTPUPOBATh PE3YJIbTaThl PAOOTHI MOJIENIN
b. mHTEpHpEeTUPOBATH MOYYSHHBIN PE3yIbTAT

C. HaCTpOHUTH TOYHBIC MAPaAMETPhl MOACIN MAIIMHHOI'O O6y‘{eHI/I}I
d. ObITH CpCACTBOM OLICHKU KauCCTBa HOCTpOCHHOﬁ MOACIHN

2. Haxo’xaeHue IyMoB ¥ BHIOPOCOB B JaHHBIX ...

d. BO3MOJKHO IpH MOMOIIH CPEACTB BU3yaJIN3alliN

b. HeBO3MOXKHO IIpU IMMOMOIIU CPpEACTB BU3yaIU3alluU

C. He sBisieTcs QyHKIMEH BU3yaTn3alluu

3. Jlns onpenienieHust KOPPEISAIIUY Yallle BCETO NCTIOIb3YOT:

d. TEHJIOBbIC KAPThI




b. rucrorpammer

C. 0o0nako cioB

d. mmarpammel paccesiHUs

4. Metoa BU3yalIn3alliK, KOTOPbIH IEMOHCTPUPYET YaCTOTHOCTD TOSBJICHHUS CJIOB B

OIPEICIICHHOM TEKCTE, ONPEIEIIsis Pa3Mep KaK0ro CJIOBa MPOMOPIIHOHAIBHO €r0 YaCTOTHOCTH
—9T0...!
TEIUIOBAs KapTa
panuaibHas TuarpaMMa
00J1aKO CJIOB

2o oo

TUCTOIPaMMa, OIpeesIonasl YacTOTY MOSIBJIEHUS CIIOB
5. MHTepakTuBHAs BU3yalln3alus — 3710 ...
d. CHHOHHMM IOHATHUS «aHUMALIUsD)
b. cnoco0, no3BossONIMi IPEACTaBUTh OOJBIIOI 00beM HHDOpPMALIUK B
CTPYKTYPUPOBAHHOM U CUCTEMATU3UPOBAHHOM BUJIE, BBIIBUTH KJIFOUEBBIE CIIOBA TEMbI
C. cnocob rpaduyeckoro npeacTaBieHuss HHPOPMaLUH, TO3BOJISIOIINI
NI0JIb30BATENI0 B3aUMOAECHCTBOBATh C CUCTEMOM 0TOOpakeHus: HH(GOpMaIuKu U HabI01aTh
OTBETHYIO PEAKIIUIO CUCTEMBI
d. ymoOHBIN HHCTPYMEHT JJIsl OTOOPaKECHUS MPOIIeCcca MBIILICHUS 1
CTPYKTYpHpOBaHUs HH(POpMAIK B BU3YyaJIbHOU (hopme
6. Buzyanuzamus B BUJIE MapajuIeIbHBIX KOOPAWHAT UCTIOIB3YETE JUIS BU3YyAIN3alluu
a. MHOTOMEPHBIX JaHHbBIX, HO Pa3MEPHOCTh HE JI0JKHA MPEBbIIIATh 3
b. MHOrOMEpHBIX JaHHBIX, HO Pa3MEPHOCTH HE J0JDKHA IpeBbIimath 10
C. MHOTOMEPHBIX JIaHHBIX, PA3MEPHOCTH (POpPMaIbHO HE OrpaHUYEHA
7. Buzyanu3zanus B Buje "nun YepHoBa" sBisieTCs MPEACTaBICHUEM HHPOPMALIUU B ...
a. JBYXMEPHOM U3MEpPEHUU
b. TpexmepHOM H3MepeHUH
C. Oonee, yeM B TPEXMEPHOM U3MEPEHUU
8. Ctpoka MHOrOMepHO! TaOIHIIBI JAHHBIX OOBIYHO HHTEPIIPETUPYETCS KaK:
3aMmch
aTpulyT
00BEKT
IIepEMEHHas
HPU3HAK

® a0 o

9. Ilponomxure ¢ppasy: "Knacrepuzanus u kinaccupuranus OTHOCATCS K...
a. cTpareruu o0y4yeHus c yuureiaem"
b. crpaterun oOy4enus 6e3 yuurens"
C. K IByM pa3HbIM CTpaTerusM: o0ydeHus 0e3 yuurens U o0ydeHus ¢ yuurenem"
10. Merox nepeBbeB pemeHui (1 COOTBETCTBYIONIAS MY BU3yallU3alus) IPUMEHSETCS
JUISl pEIIEHUs 3aaY ...
a. kimaccuduKanuu
b. kiactepuzanuu
C. Kiaccu(pUKaIUK U KIacTepU3aLuu

Kimroun: 1 a,b,d), 2 a), 3 a,d),4¢),5¢),6¢),7c),84ac),9c),10a)



HNudopmauus o pazpadoTunkax

Mapyxuna Onbra BnagumupoBHa, KaHI. TEXH. HAyK, IOICHT, Kadeapa TeOPEeTUICCKUX
ocHoB uHpopmaruku UTIMKH TT'Y, nouent



