MuHucTepeTBO HayKH 1 BhICIIET0 oOpasoBanus Poccuiickoil desepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIY YHUBEPCUTET (HU TT'Y)

WHCTUTYT NpUKIaHOM MaTEMAaTHKU U KOMIIBIOTEPHBIX HAYK
YTBEPXIEHO: (L
Jlupexrop
A. B. Samgrin / \

OueHo4HbIe MaTepUaIbl MO AUCIUIUIMHE
IIpeacraBiieHue 3HAHUMH ¥ BU3YAJTU3AIUA JAHHBIX
10 HAIIPABJICHUIO TOATOTOBKHU
02.04.02 dyngamenTajJbHast HHPopMATHKA U MH(OPMALMOHHBIE TEXHOJIOTHH

Hanpasnennocts (pouiib) TOATOTOBKU:
MartemaTuka 0ecripoOBOJIHbIX ceTell CBSI3M M HHTEPHETA Bellei

dopma 00ydeHus
Ounas

Kpanudukarms
Maructp

I'on npuema
2025

COI'NIACOBAHO:
PykoBonurens OH 2’ e
C.IT. Moucee 7

[Ipencenatens YMK
C.IL. Cywenko

Tomck — 2025



1. KoMneTreHIMH M HHIUKATOPBI UX JOCTHKEHHUsI, IPOBepsieMble JAHHBIMU OLlEHOYHBIMHU
MaTepHaJaMu

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

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

[TIK-4 CniocoGeH ynpaBisiTh OJyYSHHEM, XpaHEHUEM, Tlepeaadeid, 00paboTKON OOIbIITUX
JTAHHBIX.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK-4.1 Anammsupyer 3amadd  NpodeCcCHOHATBHOM JCATEIBHOCTH CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI

NIIK-4.1 OcymiecTBiasieT MOHUTOPHHT M OIICHKY IPOM3BOJUTEIBHOCTH OOpabOTKH
OOJIBIINX TAHHBIX

HIIK-4.2 Hcnonb3yeT METOAbl M HWHCTPYMEHTHI IOJYy4YEHUs, XpaHCHHUs, Nepeaadd,
00paboTKH OOJBIINX JTAHHBIX

2. OueHoYHbIe MATEPHAJIBI TEKYIIEr0 KOHTPOJISA H KPUTEPUU OlleHUBAHUS

DJIeMEHTEBI TCKYIIECTO KOHTPOJIA:
—  TECTBI;
— 3ammra Jab0paTopHBIX PadoT.

2.1.11pumepsnl TECTOB
[Tpumep tecra (MOIIK-2.2)
1. KBaprer Dnckomba Obu1 coctaBneH B 1973 roay anrnuiickum marematukoM . JIx.

DHCKOMOOM U MPEACTABIISIET COOOH ...

a. dYeTpIpe HabOopa JaHHBIX, KOTOPBIC MOYTH UACHTHYHBI 10 OMUCATEIbHBIM
XapaKTEPUCTUKAM, HO UMEIOT Pa3HOe pachpe/ieieHue U Ipu rpaduuecKomM
MPEJICTABICHUH JJAIOT COBEPIICHHO OMHAKOBYIO KapTUHY

b. derkipe HAOOpa JaHHBIX, KOTOPHIE MIOYTH UCHTHYHBI IT0 OMUCATEIIEHBIM
XapaKTePUCTHKAM, H UMEIOT OJIMHAKOBOE paclpe/ieiecHne, Ho TpH rpaduaeckom
MPEJICTABICHUH JJAIOT COBEPIIICHHO Pa3HYIO KaPTHHY

C. ueThIpe HabOpa JAHHBIX, KOTOPbIE HE UACHTUYHBI IO OMTUCATENLHBIM
XapaKTepUCTHKAM, U UMEIOT Pa3HOe paclpeeNieHue U MpHu rpapuaeckoM
MPEJICTABICHUH JAIOT COBEPILIEHHO Pa3HYI0 KapTHHY

d. detsipe HaOOpa JAHHBIX, KOTOPHIEC MOYTH UACHTUYHBI IO ONUCATETLHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3HOe pacipeielieHle U mpu rpadguueckom
MPEJICTABICHUH JJAIOT COBEPIIICHHO Pa3HYIO KAPTHHY

2. Ksaprer DHCKOMOA 1EMOHCTPUPYET BaXKHOCTh

a. TpapuUIeCcKOro MPEICTABICHHUS MPU U3yUYSHUH JTaHHBIX

b. BBIUKCIICHHE OMKCATEIbHBIC CTATHCTUKH ITepPe]T Ha4ajoM aHaJIH3a JJAHHBIX

C. OYHCTKH JIaHHBIX U YJAJICHHUS OMNOOK Mepe MOCTPOCHUEM «UUTAEMBIX)
rpaduKoB

d. Busyanuzanuu Uit ONpeaesieHNs TOUHOCTH MOJIETTH aHaN3a JaHHbBIX

3. BwiOop THNa BU3yalu3aluu, MPexkae BCEro, ONpeaeseTcs:

a. WCIOJIh3yeMbIMHU JJAHHBIMHU

b. xelaHHEM MccIIeIOBaTEIISI

C. TEMaTHUKOW HMCCIIETOBAHUS



d. 0Obr4HO 3a/1aeTcs 3apaHee, BMECTE C ONMCAHUEM 3aa9u
4. Kro mpusbIBai paccMaTpuBaTh aHAIIN3 JAHHBIX KAK CAMOCTOSITEIIbHOE HAIIPABJICHHUE B
CTaTHCTUKE, OTACIHHOE OT MAaTEMATHUYECKON CTATUCTUKH?
a. Muxasns @nopan Bal JIaHrpeH
Yunesam [lnetidap
[Tapas XKozed Munap
J>xon Trroku

~o o

5. Kro npuayman nuarpammy «IeTyIIMHBIA rpeOeHb ?
Muxasne ®nopan BaH Jlanrpen

Yunesam [lnetidap

®nopenc Haltunrein

I'enpu bek

e o op

6. Jlis 9ero ucnosb3yroTes rpaduku’?
a. Jlns oroOpakeHHs 3aBUCMOCTH OJTHOW BEJTMYUHBI OT IPYTOiM
b. s oTroOpaxkeHHs BETMYHH YacTeH 11eJI0ro
c. Jlns cpaBHEHUsI HECKOJIBKUX BEIMYKH, H300pakEHHBIX B BUJIE BEPTUKAIBHBIX HIIN
TOPU30HTAIIBHBIX CTOJOIIOB
7. Kakoil Bu BU3yaian3aluy Jydlle BCEro UCIOIb30BaTh JIJIsl OTOOPaKEHHS BEJIMUUH
yacTel uenoro?
a. ['padux
b. T'mcrorpamma
c. Kpyrosas nuarpamma
8. Jlus kakux 1enen ucronb3yeTcs Tucrorpamma?
a. Jlns oroOpakeHus BETMYMH YacTel IEeI0ro
b. Jlns cpaBHEHUS HECKOJIBKUX BETUYHH, U300paKEHHBIX B BUJIE BEPTUKAIBHBIX WM
TOPU30HTAIIBHBIX CTOJOIIOB
c. Jlns oroOpakeHHs 3aBUCMOCTH OJJHOW BEJTMYUHBI OT IPYToM
9. UTo U3 NepeyncieHHOr0 MO3BOJISIOT OTCISKUBATh JUHAMUKY U3MEHEHUS JaHHBIX?
a. T'ucrorpammel
b. Kpyrossie quarpamMmbl
c. I'papuku
10. TpaguuMOHHBIE METO/IbI BU3yaTU3aI[MM MOTYT IPUMEHSTHCS B PEIICHUH CIIeIyIOIUX
3a1a4
a. TpeJcTaBlieHHe HH(POPMALIUU B HATJIATHOM BUJIE
b. BBISIBICHUE U OLIEHKA 3aKOHOMEPHOCTEH, MPUCYILINX UCXOAHOMY HabOpy
JTAHHBIX
C. CHMIKEHHUE Pa3MEPHOCTU WM CXKaTHe UH(pOpMaluu
YIOPOIIEHHUE PACYETOB ISl TIOCTPOCHUS MOJENN
€. TOMCK NMpoOenoB u ourOoK B HAOOPE JaHHBIX

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

[Tpumep Tecta (UIIK-8.1)
1. Hcnonp3oBaHue criocOOOB BU3YaTbHOI'O MPEACTABICHUS TIOMOXKET ...

a. WJUTIOCTPUPOBATH Pe3yNbTaThl pabOThl MOJEIH
b. UHTEpHpeTUpPOBATh MOIYUECHHBIN pe3ynbTar



C. HACTPOWTbH TOYHBIC MAPAMETPhI MOJIEIIA MAITUHHOTO O0YUYCHHUS
d. OBITH CpeICTBOM OIIEHKH Ka4ueCcTBa OCTPOCHHOUN MOeIn
HaxosxaeHue 11ryMoB U BBIOPOCOB B IaHHBIX ...
a. BO3MOJKHO ITPH MTOMOIIU CPEJICTB BU3yaH3alN
b. HEBO3MOXKHO ITPH OMOIIU CPEIICTB BU3yaTH3alMU
C. He sBisgercs PyHKIUCH BU3yaIn3alun
Jliist ornpeiesieHust KOPPEJSIIHMU Yallle BCEro MCIOIb3YIOT:
TEIUIOBBIC KapThI
THCTOTPAMMBI

c op

00J1aKO CIIOB
d. mmarpamMMmel paccesHUs
Merton Bu3yanu3anuu, KOTOPbIM JEMOHCTPUPYET YACTOTHOCTD ITOSIBJIEHUS CJIOB B
OIPEECIIEHHOM TEKCTE, ONPEAEIAA pa3Mep KaXKA0ro CI0Ba MIPOIOPLHUOHAIBHO €T0
YaCTOTHOCTHU — 3TO...:
a. TeIuloBas KapTa
b. paauanbHas aAuarpamma
c. 00maKo cioB
d. rucrorpamma, onpezenstonias 4acToTy MOSBICHUS CIIOB
WHTepakTuBHAsA BU3yanu3anus — 3710 ...
a. CHHOHUM IOHATUS «AaHUMALU»
b. cmoco6, NO3BOJISAIOMNI PEACTABUTH OOJIBINON 00BeM HH(pOPMAIIUU B
CTPYKTYPUPOBAHHOM U CUCTEMATU3UPOBAHHOM BU/JIE, BBIABUTH KIIIOUEBBIE CIIOBA
TEMBbI
c. cnocod rpapuueckoro npeacTaBaeHust HH(GOPMAIMH, TO3BOJISIIOLIUI
I0JIb30BATENIO0 B3aUMOECHCTBOBATH C CUCTEMOM 0TOOpakeHust HH(OpMauu 1
Ha0JI01aTh OTBETHYIO PEAKLIUIO CUCTEMBI
d. ynoOHBII HHCTPYMEHT /1151 OTOOpa)keHHUs MpoLecca MBIIIJIEHUS 1
CTPYKTypHUpOBaHMs HH(OpMaLIUK B BU3yaJIbHOU (hopme
Busyanuzanus B BUJe napauienbHbIX KOOPIUHAT UCTIONb3YyETe AJI BU3YyaIu3aluu
a. MHOTOMEpPHBIX JIaHHBIX, HO Pa3MEPHOCTh HE JOJDKHA MTPEBBILIATH 3
b. MHOTrOMepHBIX JaHHBIX, HO pa3MEPHOCTh HE JOJDKHA MpeBbimaTh 10
C. MHOTOMEpPHBIX JaHHBIX, pa3MEPHOCTh (POPMAIILHO HE OTpaHUYEHA
Busyanuzanus B Buse "nmui YepHoBa" siBiseTCs npeicTaBlIeHueM HHPOPMAILIUU B ...
a. JIByXMEPHOM M3MEPEHUU
b. TpexmMepHOM U3MEPEHUH
c. Ooinee, 4eM B TPEXMEPHOM U3MEPEHUU
Ctpoka MHOroMepHO! TaOJIUIbl JAaHHBIX OOBIYHO MHTEPIIPETUPYETCS KaK:

a. 3ammch
b. arpulyt
C. 00BeKT

d. mepemeHHas
€. TpHU3HaK
[Tponomxure dpa3zy: "Knactepuzauus u kiaccupuKanus OTHOCITCS K...
a. cTpareruu oOy4deHus ¢ yuaurenem"
b. crparerun oOyuenus 6e3 yaurens"
C. K JABYM pa3HbIM CTpaTerusiM: o0yueHus 06e3 yduresns 1 o0yyeHus ¢ yuureiaem"



10. MeTon nepeBbeB pelieHui (M COOTBETCTBYIONIAS EMY BU3YaTU3aIlHsl) MPUMEHSICTCS IS
pElIeHUs 3a7ad ...
a. KiIaccuduxanuu
b. knacrepuzanuu
C. Kiaccu(uKanuy 1 KJiacTepu3auu

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

[Tpumep Tecra (MYK-12.1)
1. Bo3MOXHOCTH BU3yaJaM3allui BKIHOYAIOT:

a. MOAJEPKKY MHTEPAKTUBHOI'O M COIIACOBAHHOT'O UCCIIEOBAHUS
b. momouib B PEICTABICHUN PE3YIbTaTOB
c. (¢opmanm3aImio 3a1a4 MaIIMHHOTO O0yYeHUs
d. mMOBBIIEHHE TOYHOCTU MOJENEH MAIIMHHOTO O0yUYCHHSI

2. Buzyanusanus pe3yibTaToB PErPECCUOHHOIO aHAJIN3a IOMOTAET B MOJIYYEHUH CBEICHUN

0 TOM:

a. Kakyrwo (opMy HUMEET 3aBUCUMOCTb MEX/1y MCCIIEyEeMbIMU IIEPEMEHHBIMU
b. Kakoil xapakTep UMeeT 3aBUCUMOCTb MEX/y UCCIIEAYyEMbIMH I1€PEMEHHBIMU
C. KaKylo KOJIMYECTBEHHYIO B3aUMOCBSA3b UMEIOT JIBa Ha0opa JTaHHBIX

3. Yro momoraet caenaTh BU3yalu3alus B 3a7a4ax KIacTepu3aluu:

OTpIcKaTh "CKPBITYIO CTPYKTYPY'" JaHHBIX.

PaznenuTe HAOOp MAaHHBIX HA MPEIONPEEIeHHBIC KIACCHI.

Onpenenuth HEeHTp HAOOpa JaHHBIX

e o o

YropsaounTh 00bEKThI B CTATUCTUYECKH OJHOPOIHBIC TPYIITIBI
4. Kaxk Ha3bIBaeTCs JaHHBIN rpad?

11103 4 51 789 26

I'pad cocrostnii

a

b. Henaporpamma
¢. T'mcrorpamma
d

. JlpeBo KiactepoB
5. Kak Ha3biBaercs qaHHbIi rpad?



PCA weighted mean of the clusters
-

a
b
c

d.

K-Means (scikit-learn)

2 3 4 5 6 7 8 9
Number of clusters (k)

I'pad cocrossHuit
Hennporpamma
['mcrorpamma
Kitacreporpamma

6. Takue naHHbIE KaK TeMIEpaTypa BO3ayXa OTHOCATCS K ...

a.
b.
C.
d.

HCIIPCPBIBHBIM JaHHBIM
JAUCKPCTHBIM JaHHBIM
OCJI04YUCICHHBIM JaHHBIM
6I/IHapHI>IM JaHHBIM

7. Kakasg u3 CICAYIOIUX TCXHUK BU3YAJIN3allUN UCTIOJIb3YCTCS JJI1 0T06pa)I(CHI/I$I
MHOTI'OMCPHBIX JAaHHBIX B BUC IIJIABHBIX KPHUBLIX Ha IUIOCKOCTH?

a. Jluna YepHona
b. T'mcrorpammer
c. Kpussie Dunproca
d. JlpeBoBHIHBIC TUATPAMMBI
8. Uto mpencrasmusier coboit "nuiio YepHoBa" B KOHTEKCTE BU3yaIU3aIlUU JAHHBIX ?
a. Habop mapamiensHbIX ocel 11 0TOOpaKEHUSI MHOTOMEPHBIX JTAHHBIX
b. Cnoco0 oTobpakeHHss MHOTOMEPHBIX JaHHBIX Yepe3 JUIa, TIe Kaxas
XapaKTePUCTHKA U3MEHSET ONpeIeIEHHYIO YacTh JTUIA
c. Maremartudeckas MOJENb JUIsSl aHAIN3a BPEMEHHBIX PsIIOB
d. TexHuka KIacTepu3alMd MHOTOMEPHBIX JaHHBIX
9. Kakue nanabie 0COOCHHO yI00HO BU3YyaIM3UPOBATh C ITOMOIIBI0 KPUBBIX DHJIproca?
a. OmHOMepHBIE BpEeMEHHBIC PSIbI
b. JIByMepHbIe BEIOOPKH C pa3HbIMU paclpeeseHusIMU
c. MHoroMepHble JaHHbIE ¢ OOTBIINM YUCIOM MePEMEHHBIX
d. HaGopb! naHHBIX C KaTerOpUaIbHBIMU IEPEMEHHBIMH
10. Uto mpencranisieT coO0i Kaxa0e nmepecevyeHre JMHNUNA B rpaduke mapaiienbHbIX
KOOpAuHAaT?
a. IlepeceveHne ABYX MEPEMEHHBIX C OJMHAKOBBIMU 3HAYCHUSIMH

b.
c.
d

[Ipoexinst OMHOMEPHBIX TaHHBIX HAa TBYXMEPHOE MTPOCTPAHCTBO
3HaveHHE KaXI0W MTepEMEHHOM I OHOW HaOII0aeMO TOUKH
Ornucanne 3aBUCUMOCTH MEXIY IBYMs CITy4YalHBIMU BETHIMHAMU

Kimroun: 1 a,b), 2 a,b),3a),4b),5d),6a),7c),8b),9¢), 10c¢)
Kpurepuu olieHuBaHus: TECT CYUTACTCS MPOUICHHBIM, €CTH 00yJaroNInii OTBETHII MPABUIHHO KaK
MHWHHUMYM Ha IIOJIOBHHY BOITPOCOB.



2.2. llpumepsl 3aganuii AJs Jadoparopubix pador (MOIIK-2.2, UTIK-8.1, UYK-12.1)
JlabopaTopnas padora Ne 1

1. Tocrpoiite rpaduk pyHKIHA y(X).

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

DN |WIN

2. TloctpoiiTe B oqHOM OKHE rpaduku AByxX GyHKIHMH y1(X) 1 y2(X).

Bapuanr y1(x) y2(x) HNurepBaJ, 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. JloGaBbTe K yKa3aHHBIM JBYM I'padrikaM TPETUH — 110 CBOEMY ycMOTpeHuto. U moctpoiite
9TH TPH rpaduKa B pa3IeICHHBIX OKHAX:

e Hcnons3ys pynkuuto subplot();

e UVcnons3ys ¢pyaknuro subplots();

e (CBoOoanas komnoHoBka ¢ GridSpec.

JlabopaTopnas paGora Ne 2

1. Boibepute QyHKIMIO IO HOMEPY BapHaHTA.

2. IToctpoiite rpadgux GpyHkuuu. ['paduk gomkeH coaepkKaTh 3aroJ0BOK U IMOAMUCH OCEH.

3. CxonmpyiiTe KOJ IUTsl TOCTPOeHHs rpaduka M N3MEHUTE BHEITHUN BUJI 3aT0JIOBKA M ITOITUCEH
ocel, UCIOJIb3Ysl HE0OXO0AUMBIE TApaMETPBHI.

4. Ucnionb3ysi aHHOTALIMIO — BBIJIEINTE: JOKAJIbHBI MUHUMYM (MM MAaKCUMYM) QYHKIIH, TOUKY
paspbiBa, TOUKY neperuda. Mcnomnb3yiiTe pa3Hble THIIBI CTPEIIOK.

5. [lo6aBbTe Ha rpaduK HaAIUCH (TEKCT MPUIyMalTe CaMOCTOSTENIBHO).

6. JloGaBbTe emie onuH rpaduk (11:000it), ohopMuTe JereHy.

BapuanThl QyHKIMH 17151 TOCTPOEHUS TpaduKOB

1 Y= x+6 3 V3 1
Y2113 y=cosx+—x—3
2 y=§+cosx 4 y=sin2x—x

JlabopaTopnasi padora Ne 3

1. Tloctpoiite B 01HOM OKHe rpaduku AByx dyukimu y1(x) u y2(x), x € [0,27], Ax = 0,2. Ipu
NOCTPOCHUHU TparKOB BUJ PYHKIUI U TapaMeTpsl BBIOPATh COTJIAaCHO BapUaHTY. TOJIIUHY
JIMHUH, pa3Mep U IIBET MapKepa, a TAaKKe KOHTYpa MapKepa Mogo0paTh caMOCTOSTENbHO.

\ Bapuanr \ DyHKIUH \ ITapameTpsbl (BET TMHUM, THII MAPKEPAa, THII JIMHUH) ’

7



1 y1(x) = e 5 JKenTslit, TouKa, CIUIOMIHAS
y2(x) = cos(3x) P030BbIl, KPY)KOK, ITYHKTHPHAs
2 yl(x) =e”™* ["ory00ii, KpECTHK, IITPUX-ITYHKTHPHAS
y2(x) = sin®(x) KpacHblii, 3HaK IUTIOC, IITPUXOBAsI
3 yl(x) =e™* 3eJIeHbIH, TPEYTOJbHUK BEPIIMHOW BIIEBO, CIUIONIHAS
y2(x) = sin3(x) CuHUH, TPEYTOJIILHUK BEPIIMHON BIPABO, TYHKTHPHAS
4 y1(x) = 0,05e* UepHblii, NATUKOHEYHAs 3BE3/1a, IITPUX-TYHKTUPHAS
y2(x) = 60cos(2x) | XKenTslii, 3HaK IJTIOC, ITPUXOBAS
5 yl(x) =0,1e™™ JXKenTblii, KBaapar, ITPUX-YHTKTUPHASI
y2(x) = 60sin?(x) | Po30BblIii, poMO, HITPUXOBAs

2. Tlocrtpoiite oaun u3 rpadukoB GyHKIMN A7 Bamero BapuanTa (y1 wim y2), ucnonb3yiTe
1u1st noctpoeHust He meHee 500 Touek.

3. TlogbGepute HaMTy4IIHii BAPUAHT MAPKUPOBKH (Ha OCHOBE BU3YAIH3AIMH U CPABHCHHUS
HECKOJIbKUX BapHUAHTOB).
4. TIpogeMOHCTpUPYITE HABBIKK MOCTPOEHUs IpahMKOB C 3aIUBKOI (2-3 BapuaHTa).

5. TlponeMoHCTpupyiTE HaBBIKH 00pe3kH rpaduka (orpaHUYEHUs U1 00pE3KH MpUayMaiTe
CaMOCTOSITENILHO).

JlabopaTopnasi padora Ne 4

1. Tloctpoiire stairs-rpaduk (ctynenuatsiii) anst dyHkun y(x). Ilpu nocrpoenuu rpadukos
BU QYHKIMIA U TapaMeTpbl BIOPATh COTIIACHO BapHaHTy. TONIMHY JIMHUH, Pa3Mep U I[BET
MapKepa, a TakKe KOHTypa MapKepa moo0paTh CaMOCTOSITEIBHO.

Bapuant y(x) HuTepBaJ, mar IMapameTps! (UBET JIUHUH,
THII MapKepa, THIl JIMHUH)
1 y(x) = 10e~%* x € [0,5], Ax = 0,2 YepHbIil, TPEYTOTBHUK
BEPLIMHOMN BBEPX, CILIOIIHAS
2 y(x) =e* x € [0,4], Ax = 0,2 YepHBblid, IECTUKOHEYHAS
3Be3/1a, MYHKTUPHAsI
3 y(x) =x x €[0,100], Ax =5 KpacHslii, poM0, ITprXxoBas
2. Tlocrpoiite stem-rpaduk aist pyHkmun y(x), X € [0,2m], Ax = 0,2. [Ipu noctpoeHnu
rpadukoB BUJ GYHKIMI U TapaMeTphl BEIOPATh COINIACHO BapuaHTy. TOIIKMHY JUHUH,
pasmep M LBET MapKepa, a TaKkKe KOHTypa MapKepa 11o100paTh caMOCTOSATENBHO.
Bapuanr DyHKIUT ITapameTrps! (UBET JTUHUH, THII MAPKePa, THII JIUHUH)
1 y(x) = cos (x) Po30BBIi, KPYKOK, ITyHKTUPHAS
2 y(x) = sin?(x) KpacHblii, 3HaK IUTIOC, IITPUXOBAS
3 y(x) = sin3(x) CuHHMid, TPEyroJbHUK BEPIINHON BIIPABO, MTyHKTUPHAS
3.

Bam HCO6XOI[I/IMO YCTAaHOBUTDH 3aBUCUMOCTL MCKAY ABYMA ICPEMECHHBIMU (COFJ'IaCHO

BapI/IaHTy), a TaKKC UCCIICA0OBATh HCKOTOPYO AUHAMUKY I10 I'OJaM.

HAJIMYUHU U XapaKTCPEC CBA3U.

[Toctpoiite cTonO4aTyro quarpaMMy, COTJIaCHO BapHaHTY.
ITocTpoiiTe KpyroBYIO IHarpaMmy COINIACHO BApUAHTY.
Bce mapamerps! tuarpaMm 1oj1o0path CaMOCTOSITENBHO.

HOCTpOI\/'ITe AuarpaMmmy pacCesaHusd U clenamnTe 1o pe3yiibTaTaM MMOCTPOCHUSA BBIBO O




Bapuantsr 1,2,3. B Tabnune 1 npuBeneHbl AaHHBIE 1O OJHOW OYEHb AKTHUBHOW HA PHIHKE
komnanuu. Mccnenyiite 3aBucumocts Y ot (X1 — Bapuanr 1, X2 — Bapuant 2, X3 — Bapuaur 3)
3a 20 jeT— MOCTpPOHTE AUMArpaMMy paccesiHMsi U CJAeJaiTe BBIBOA O HAJIMYUU/OTCYTCTBHH
3aBHCHUMOCTH U €€ XapaKTepe.

[TocTpoiiTe U 3aMOJHUTE TAOIHILY:

IIsiTuieTka, rr.

Cpennuii Y

Cpennmii

X1 — Bapuanr 1,
X2 — BapHaHT 2,
X3 — Bapuanr 3

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

HToro B cpennem:

[TocTpoiiTe cTo/I0UaThIe AMArpaMmbl: 1) 11 cpeanero Y no maTuwieTkam; 2) s cpeanero (Xi
— BapuanT 1, X2 — Bapuanr 2, X3 — BapuanT 3) 110 nstuieTkaM. Pacnonoxxure 1Be JuarpaMMsl
PSAAOM — 10 TOPU30HTAIIH.
[TocTpoiiTe KPYroByIo 1HarpaMmy, OTPaKaIOIIyI0 MPOLIEHTHOE COOTHOLICHHE ¥ 1O MATHIIETKAM.
Cnenaiite oOmImii BEIBOJL.

Tabmmua 1.
Ob6opauyuBaemMocTh Bao:xkeHHbI KoauuectBo
Ton Hucras npudLLs (3, kanutana OK (§, kanutaua K (8, padoraromux L
MJIpJ)
MJIpJ) MJIPA) (TBIC. 4Yeil.).
Y Xi Xz X3
1 2004 6,6 6,9 83,6 2220
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 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 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 1,4 12,1 9,3 71,0
20 2023 0,9 31,3 18,9 43,0

JlabopaTopnasi pabora Ne §

1. BriOepute mataceT U3 BCTpOEHHOTO B seaborn Juisi 1ajmbHEHIero ananu3a (OnruoHaIbHO —

MO>KHO B3SITh JTIOOBIE OTKPBITHIC JAHHBIC, UCTIOIB3YS 000 OTKPBITHIM PEITO3UTOPHIA).

2. Haiigute onmucanue paracera (0 yeM JaHHBIC, TJE B3ST | T.I1.) ¥ TAHHBIX (OMUCAHUE — YTO

XapakTepU3yeT, TUM) U 100aBbTe B oTueT. M3ydeHue npenMeTHon 00J1acTH — HEMAJIOBaYKHBIN

arar ajisi aHaJIMTHKa JaHHBIX.

3. HpOBCpLTC — CCTb JIK OTCYTCTBYIOIIHEC JAaHHBIC, CCJIN €CTh — YIAJINUTC.
I/ICHOHBSYSI Pa3JIMYHOTO poaa BU3yalln3aluu IPOBCAUTE UCCICAOBAHUC NAHHBIX:

3aKOHOMEPHOCTH, 3aBUCUMOCTH, pacnpeaenaeHus. CHabauTe Kax/aplil rpaduk




HEOOXOAMMBIMH MOMUCAMH (3ar0JIOBOK, OCH, JIETEHIA | T.I1.), BEBIOEPUTE TTOIXO/ISIIYIO
I[BETOBYIO ramMmmy. B kauecTBe oOpasiia MOKHO B3SITh JaHHBIH Y POK.

[To >xemaHui0 MOXKHO JO0ABUTH TpadUKU U UArPAMMBI, HE ONMMCAHHBIC B Y POKE.

[To xaxxmomy rpaduKy HOKEH OBITh BBIBOJ — YTO UCCIICIOBAHO U UTO MOIYYCHO.
Cremnaiite o0l BBIBOA IO padoTe.

JlabopaTopnasi paGora Ne 6

1.
2.
3.

9]

9.

[TocTpotiTe Bu3yanu3anuio Bamux gaHHbx (JIP 5), ucnmonssys «JIuma YeproBay.
HMHTepnpeTupyiTe NOJy4EeHHBIN PE3YNIbTAT.

Crpynnupyiite Bamm faHHble 110 KakoMy-a100 IPU3HAKY, HalUTE LIEHTPaIbHbIC 3HAUCHUS
0 OCTaJIbHBIM IPU3HAKAM JUI KaKI0M nosydeHHou rpynnsl. [Toctpoiite Jluna YepHosa mis
IIOJIyYEHHBIX T'PYII U BHOBb UHTEPIIPETUPYWUTE PE3YJIIbTAT.

B kakux cinyuasx Bel pexomenyere ucnosb3oars JIuna YepHosa?

[Toctpoiite rpaduk napaieabHbIX KOOPAUHAT VI U1 HECTPYIIIMPOBAHHBIX U
CIpyNIMPOBAHHBIX IaHHBIX.

[Tocroiite rpadux RadViz i ans HecrpynnupoBaHHBIX U CTPYIIIMPOBAHHBIX IaHHBIX.
[Tocroiite nuarpammel «KpuBble DHIprocay Uil HECTPYIIHUPOBAHHBIX U CIPYIIIUPOBAHHBIX
naHHbIX. Kakue MOXHO caenaTs BBIBOJbI?

Kakas, Ha Bam B3ruisi, Bu3yanusanusi «HarjiasHee» BCEro IEMOHCTPUPYET pa3inyue B
rpynmnax?

Cremnaiite BbIBOJIbI B 11€710M 110 JIP 6.

JlabopaTopnasi padora Ne 7

YACTD 1. Ucnonp3yiiTe HaOop AaHHBIX (Hampumep, npeacrasieHHblld B Kypce Fish Market —
HAaOOp JaHHBIX BKJIOYACT BHUJABI pbIO, BEC, AJIMHY, BBICOTY W UIMPUHY.) Ui CIEAYIOLINX
yIpaXHEHUH.

Buumanmue! Eciiu cTyieHTBI HIMEIOT YPOBEHD «HAYMHAIOIIMIT», JOITYCKAETCS BHIIIOJHEHUE TOJIBKO
nn. 1-8 aToro 3ananus. JlaHHOe pelieHne coriacyercs ¢ IpernoaaBaTesem.

Ne 3amanne O:xugaemMblii pe3yJabTaT
1. IEBUYHBIN AHAJIN3 JAHHBIX. BU3YAJIU3AIIUSA
IIporpamMMHBII KOA C
1 3arpysure garacer fish.csv (B mamke Kypca). OMMCAHUEM, BBIBOJ CTPYKTYpPbI
VYKaxuTe TUI IEPEMEHHBIX J1aTacera JaTaceTa ¢ onrcanueM. BeIBoj
HECKOJIBKUX 3alUCced JaTacera.
) BriBeniute onucaTenbHy0 CTATUCTUKY JJIs Bisox
MepeMEHHBIX JaTaceTa
Wcnonp3yst BU3yanu3aiuio, moKaKuTe, CKOJIbKO
2-3 auarpaMMsbl pa3HOTO BUJA,
pa3IMYHBIX BUJOB PHIO BKIFOUYAET Ball Habop
3. - WCTIONB3YIOTCS, B TOM YHCIIE,
JnaHHbIX. Mcronp3yiTe HHTEPaKTHBHYIO
WHTEPAKTUBHBIE JIUArPaMMBbI
BHU3YyaJIU3aIHUIO.
Buszyanuzanus KoppensiuoOHHBIX
. 3aBHCHUMOCTEH, BBIBOJI O
Uccnenyiite, ecTh M KaKue-T100 3aBUCUMBIS
4. HaJUYUH WA OTCYTCTBUHU
MIepEMEHHBIE.
KOppEJALHY, ONMCAaHUE BU/IA
3aBUCHMOCTH.
5 Ornpenenure TUMN pacnpeneNeHus KOJTNYECTBEHHbIX Buzyanuzauus 11 onpeaenenus
" | mepeMeHHBIX THTIA PACTIPEICIICHNUS, BBIBOJIBI
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Ne 3aganue OzxunaeMblil pe3yabTaT
6 CyIIecTBYIOT JI B 3TOM HA0Ope TaHHBIX aHOMaIbHbBIC Busyanu3zanus Hanu4aus
" | Habmronenus? BBEIOPOCOB, BBIBOJIBI
7 [TpoBepbTe NaHHBIE HA HAIMYKME MPOITYIICHHBIX Busyanu3zanus npornyckos B
" | 3HaUEHUIA. JaHHBIX. BEIBOOEL.
MO3KHO TOCTPOUTH KPUBBIE

Wcnonb3yst 3HaHUS, TIOTyYEHHBIC B XOC BBITTOTHEHUS DHpaproca, rpaduku B

8. | mabGopaTopHoii paboTsl Ne 2, peanu3yiTe napasuiesibHbIX KOOpIMHATAaX,
BU3YaJIM3al[Ml0 MHOTOMEPHBIX JIaHHBIX. nuna YepHosa, rpaduku RadViz

U T.IL
2. PETPECCUOHHBIN AHAJIN3

[Tycte nepemennas Weight (y) — 3aBucumast (1ieseBas) Bisyanusaius pesyJbTaron

g, | HepeMeHHas. A o0Ha u3 c)vpyzttx — He3aBUCHMas (x). HoCTpoeHHs MHHEHHORH
[Toctpoiite Monenb TuHEHHOM perpeccuu. Jlaiite

N perpeccun. BeiBoabI.

0OLIYI0 OLIEHKY CO3/IaHHOM MOJIEIIH.
[Tycts nepemennas Weight (v) — 3aBucumas (1iesieBasi)
nepemMeHHas. A 6ce opyeue — HE3aBUCUMBIE (X;). Buszyanuzanus pe3yinbTaToB.
[TocTpoiiTe MOJEIb TMHEHHOU PErPECCUU. TpeGyembie rpaduKu, BEIBOIBL.

10. | ITocrpotite rpaduk paccesiaus (scatterplot) ocraTkoB Kaxkas monenb, Ha Bat B3IJIsL,
(residuals), mpoBepbTE pacrpeeieHHe OCTaTKOB Ha touHee (ogHo(akTopHas (I1.8)
HOPMaJTBHOCTE. J{aliTe O0IIyIO OIIEHKY CO3TaHHON uin MHorogaktopHasi (11.9))?
MOJIETIH.
Haiinute BoIOpOCH!, HAOIIOAEHMSI C BHICOKOM
CTETNECHbIO HAMPSHYKEHHOCTH, BIUSTEIbHBIC

11. . TpeGyembie rpaduKu, BEIBOIBL.
HaOJII0/IEHUs AJI1 MOJIEH, TIOCTPOECHHOM B 11.9.
Busyanusupyite pe3ynbTaThl.
VY nanute Bce, HaMaeHHbBIE B 1. 10 «IJI0XHE» TOYKU U3

12. | maracera. [locTpoiiTe Moaens Ha OOHOBIEHHBIX I'paduku, BEIBOIBI.
naHHbiX. CpaBHUTE pe3yJbTar ¢ 1. 9

3. JMCNEPCUHHBIN AHAJIN3

EcTp 1 cratucTryeckas 3HaUMMOCTh Pa3Indusl Beca

13. | pbi6 no Buaam? BeIICHUTH HA YPOBHE 3HAYUMOCTH I'paduku, BEIBOJIBI.
5%.

YACTD 2. Beibepure HabOp AaHHBIX, COIJIAaCHO BaIIEro BapHaHTa, O CChUIKAM, IPUBECHHBIM

HWXKC.

Crynent moxer ucnosibzoBath CBOW BapuanT Habopa AaHHBIX — B CiIydyae, Hampumep, €clu
JTAHHBIE CBSI3aHBI C €r0 HAYYHOU pabOTOM WM IPYTUMHU UCCIIETOBAHUSIMHU.

Heobxonumo npoBecTH uccneaoBanus, 0JIM3Kue K TeM, 4To mpoBoauianchk B Yactu 1. Bo3moxHO
IPOBEJEHUE JAPYTUX BHUJOB aHalIM3a, BMECTO/BMECTE C PETrPECCHOHHBIM: KiacTepu3alus,
Kjaccuukanus, (akTOpHBI aHalIW3 U T.I. C O0S3aTeNbHBIM IPEJICTaBICHUEM BH3YyaJIbHBIX
DIIEMEHTOB.

3. OueHo4yHbIe MaTepHAJbl HMTOrOBOr0 KOHTPOJIA (NPOMEKYTOYHOH aTTeCcTalluM) U
KpHUTEpUH OLCHUBAHUA

Cxema OMpPCACIICHUA HUTOT'OBOM GaHHBHO-pCﬁTHHTOBOﬁ OIICHKH

Buabl yueoHoit
AeATEeJbHOCTH

Buabl oneHnBanus (0a1JIbHbIE OIIEHKH)

CCMECTPC

MeponpuaTus TeKyIero KOHTpois B =
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N3yueHne quCIUIIINHbL Maxkcumym 100 6amnos Hrorosas
(dbopma KoHTpOIIS - perTHHTOBAs
3auet, 1ud. 3a4er) OLICHKA
2 | U3y4yeHue qucuuIuinH Meponpusrus Meponpustus = | UtoroBas
(popma koHTpOIIS - TEKYILETO MIPOMEKYTOUHOMN peUTHUHTOBAs
IK3aMeH) KOHTPOJIS B aTTecTalluu OLIEHKa
ceMecTpe (PK3aMeH)
Maxkcumym 80 Makcumym 20
OaoB OanoB
TeMaTuyecKuil IJIAaH Kypca
Bun MakcuMajabHOe
Ne Moy, Tema 3aHATHA KOJIMYeCTBO 0aJ1110B
(VIK/JIB) 3auer,
IK3aMeH
aug3aver
1 | Tema 1. KonuenryajibHble OCHOBBI
BU3YAJIM3ALUM JAHHBIX.
Tema 1.1. KoHnenryanbHble OCHOBBI JIK
BU3YyaJIU3aIUH.
Tema 1.2. Metozas! BU3yanu3anuu
MHOI'OMEPHBIX JaHHBIX. VIcTOpus Bu3yanu3anuu
naHHbIX. Kak Buzyanusanus JaHHBIX IOMOTaeT
B PUHSTUU PEUICHUN?
Tema 1.2. CriocoObI BU3yaIU3aIiy. JIK
bubnuorexu Python mst pemenuii 3agau
BU3YaJIM3aLUU
JlaGopaTopnast pabora No 1. JIb 10 10
2 | Tema 2. Cnioco0bl 1 MHCTPYMEHTBI
BU3YAJIM3ALUH JAHHBIX
Tema 2.1. bubnuotexku Python s pemenuit JIK
3az1a4 Bu3yanusannn. CpaBHEHME MTOJIy4EHHBIX
BU3YaJbHBIX 00Pa30B.
Tema 2.2. Busyanuszanus B 3a7ja4ax MalluHHOTO JIK
00y4eHus
Tema 2.3. Undorpaduka u nukrorpadus
JlaGopaTtopHnast pabota No 2. JIb 10 10
Jlaboparopnas pabota Ne 3. JIb 15 10
3 | Tema 3. YnpaBieHne KOMIIOHOBKOM
auarpamMm. UHTepakTHBHAs1 BU3YyaJn3auus
Tema 3.1. InTepakTrBHAs BU3yanu3anus, JIK
6ubauorexku Python 1151 uHTEpaKTUBHOM
BU3YaJIU3al1H.
Tema 3.2. [Ipumeps! 3a1a4, pa300p NpUMEPOB. JIK
Hayunas Buzaynuzanms
Jlaboparopnas pabota Ne 4. JIb 15 10
JlaGopaTtopnast pabota No 5. JIb 15 10
4 | Tema 4. Cnnoco0bl BU3yaau3anumn
MHOIOMEPHBIX JaHHBIX
Tewma 4.1. Busyanuszanus MHOTOMEpPHBIX JIK
JAHHBIX: Tpa(UK MapajuleIbHbIX KOOPAUHAT,
muna YepHoBa, pauaibHble JUarpamMmabl.
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Bun MakcuMaJjJbHOE
Ne Moy, Tema 3aHATHA KOJIN4YecTBO 0a/VI0B
(JIK/JIB) 3auer,
IK3aMeH
aud3aver
JlaGopaTtopnast pabota No 6. JIb 15 15
Tema 5. Hayuynasi Bu3yajusanmusi.
Busyaau3anusi B HAyYHbIX HCCJIEI0BAHUAX
JlaGopaTtopHnast pabota No 7. JIb 20 15
SK3AMEH (®HUHAJIbHBIM ITPOEKT) 20
UTOoro 100 100
Kputepru OlleHKH OTYETOB M0 JJaO0paTOPHBIM paboTaM U PUHATIBHOMY MPOCKTY (9K3aMEHY)
. MakcuMaJibHbIH 02171
Ne Kpurepuii
IK3aMeH
1. Ha npoBepKky InpemnogaBaTelnto NpeCcTaBIeHO:
1) ¢aiin-oTyeT ¢ UCXOIHBIM KOJIOM (Hampumep, 0.5
* ipynb) ’
2) otuer B hopmate html 0,5
3) Bce MaccHUBBI JaHHBIX, HA OCHOBE KOTOPBIX 0.5
ObLI1a TpOBeIeHa paboTa (MOXKHO B apXHBE). ’
2. OTueT coepKUT MoAPOOHBIE KOMMEHTAPHUSIMH K )
KOJly U pe3yJbTaTaM BU3YyaJIU3alluu.
3. KommenTapuu copepkat He TOIBKO (hakT
BBINOJIHEHUS — [IOCTPOEHA TaKas-TO AUarpamma, Ho 3
TaKXKe OMHMCaHUE Pe3yIbTaTa: YTO MOKA3bIBACT
JarpaMma Mim rpauk.
4. OTyeT conep>KUT OOIIMI BBIBOJ IO padoTe. 1
5. OOt BEIBOJ 110 paboOTe OTPaKaeT HE TOIBKO
(axTh! (BBIIOIHEHO, TOCTPOECHO U T.I1.), HO U 3
apTrYMEHTHPOBAHHBIC BBIBOJIBI.
6 I'paduiku, TarpaMmsl, a TakkKe JpyTrue 00ObeKThI
BU3YaIIM3aIlUH COTIPOBOKIAIOTCS] BCEMHU
HEOO0XOIMMBIMU MOANUCAMU (OCH, HA3BaHHUE, 2
Jerexjia (eciau HeoOX01MMO)), TOHATHBI JUIsSt
UHTEpIpETaLHH.
7. Bce BBIBO/IBI IOCTPOEHBI TPAaMOTHO,
aprymeHTHpoBanHo. Eciu TpeOyercs B pabote — 3
NIpeICTaBJICHbI TUIIEPCCHUIKH (HapuMep, Ha
Jamoopabl).
8. B nporpaMMHOM K0/i€ B OTUETE HET OIUOOK. 0,5
Br100op: ycTHas 3a1uTa WM OLIEHKA 10 OTYETY
9.1 | Ilpu 3amure CTYyJI€HT OTBETHII Ha BCE )
JIOTIOJTHUTEIIbHBIE BOIPOCHI
9.2 | B uenom, OT4eT BBINOJIHEH aKKYpPaTHO, MOPSAI0K )
ATAIOB BHINOJIHEHHUSI PaOOTHI JIOTHYEH.
BCET'O: 20

4. OuneHoyHble MaTepHaabl VI NPOBEPKH OCTATOYHBLIX 3HAHMH (cpopmupoBaHHOCTH
KOMIIeTeH I Uil)

4.1. Tect
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Hcnonp3oBanne crioco00B BU3YaIbHOTO IPECTABICHUS TIOMOXKET ...
a. WUIIOCTPUPOBATH PE3YIbTATHI PAOOTHI MOJIEIH
b. HHTEpHPETHPOBATH MOIYYEHHBIN PE3yJIbTaT
C. HACTPOUTH TOYHBIEC MAPAMETPBI MOJIENIM MAITMHHOTO O0Y4YEHUS
d. OBITH CPEICTBOM OLIEHKH Ka4eCTBa MOCTPOSHHON MOJIEITN
HaxoxneHnve nryMoB ¥ BBIOPOCOB B JAHHBIX ...
a. BO3MOYKHO IIPH MOMOIILM CPEJCTB BU3yaIU3alHH
b. HEBO3MOXXHO MPU MOMOIIU CPEJICTB BU3YyaTH3ALUI
C. He sABIseTcs GyHKIUEH BU3yaln3aluu
Jist oripeniesieHust KOppessIiliUY Yalie BCEro MCIOIb3YIOT:
a. TEIUIOBBIE KapThl
b. ructorpammsl
c. 00mako cioB
d. nmarpaMMmsbl paccestHUs
Meton Bu3yanuzanuu, KOTOPbIA JEMOHCTPUPYET YaCTOTHOCTH MOSIBIICHHUS CJIOB B
OTIpeIeIEHHOM TEKCTe, ONPEAesis pa3Mep KaKA0ro CI0Ba MPOMOPLHUOHAIBHO €T0
YaCTOTHOCTH — 3TO...:
a. TeIuIoBas KapTa
b. pagmanbHas Auarpamma
c. 00jaKo cioB
d. rucrorpamMma, onpeAensIonias YacToTy MOSBICHUS CIIOB
WuTepakTrBHAS BU3yaln3alus — 370 ...
a. CHHOHUM MOHSATHUS «aHUMAIUS)
b. cmoco6, MO3BOJIAIONIMIA MPEACTABUTH OOJIBIION 00beM HH(OPMAIUHU B
CTPYKTYpPUPOBAHHOM M CHUCTEMaTHU3UPOBAHHOM BHJIE, BBISIBUTH KIIOUYEBBIE CIIOBA
TEMBI
c. cmoco0 rpaduyueckoro npeacTaBieHrss HHPOPMAIIUH, TTO3BOJISIOIINNA MOIH30BATEIIO
B3alMO/ICIICTBOBATDH C CUCTEMOM 0TOOpakeHUs HH(OpMaLUK U HaOII0JaTh OTBETHYIO
PEaKINIO CUCTEMBI
d. ymoOHBII HHCTPYMEHT JUI OTOOPasKEHHsI MPOIECCa MBIIIIEHHS U CTPYKTYPUPOBAHUS
uHpoOpMalUU B BU3yaJIbHOH Gopme
Busyanuzanus B BUJie napajuledbHbIX KOOPAWHAT UCIIOIb3YETe JUIsl BU3YalIn3aluu
a. MHOTOMEpPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJKHA MPEBBIIIATH 3
b. MHOrOMepHBIX JaHHBIX, HO pa3MEPHOCTb HE JIOJDKHA MpeBblarh 10
C. MHOTOMEPHBIX JaHHBIX, Pa3MEPHOCTh (POPMAIHLHO HE OTPAHUICHA
Busyanuzanus B Buzae "mury YepHoBa' sBisieTcs mpeicTaBieHneM HHPOPMAIIUU B ...
a. JBYXMEpPHOM M3MEpPEHUH
b. TpexmepHOM U3MEPEHHUH
c. Oojee, yeM B TPEXMEPHOM U3MEPEHUU
Crtpoka MHOrOMEpHOM TaOaMIIbI JAHHBIX OOBIYHO HHTEPIPETUPYETCS KaK:
a. 3aIuch
b. arpulyr
C. OOBEKT
d. mepemenHas
€. TpHU3HAK
[Tponomxkure dpa3zy: "Kinactepuzauus u kiaccupuKanus OTHOCSITCS K...
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a. CcTpareruu oOy4yeHus ¢ yuurtenaem"

b. crparerun oOyuenus 6e3 yuurens"

C. K JIBYM Pa3HBIM CTPATETUsM: 00y4eHHs 0e3 yUuTelns U 00y4eHus ¢ yaurtesem"
10. Meron nepeBbeB pelieHni (M COOTBETCTBYIOLIAS €MY BU3YyalIM3alsl) IPUMEHSIETCS IS

peleHus 3aaad ...

a. Kiaccudukauuu

b. kmacrepuzanuu

C. Kiaccu(UKaluu U KiacTepu3alun

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

Nudopmanus o paspadoTunkax

Mapyxuna Onbra BrnagumupoBHa, KaHA. T€XH. HayK, JOIEHT, Kadeapa TCOPETUUECKUX
ocHoB uHpopmaruku UTIMKH TI'Y, nouent
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