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

[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.

[TK-4 CniocoGeH ynpaBisiTh OJyYCHHEM, XpaHEHHUEM, TTepeaadeid, 00paboTKON OOIbIITUX
JTAHHBIX.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

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

HIIK-4.1 OcymiecTBiasieT MOHUTOPHHT M OIICHKY IPOW3BOJUTEIBHOCTH OOpabOTKH
OOJIBIINX TAHHBIX

HIIK-4.2 Hcnonb3yeT METOAbl M HWHCTPYMEHTHI IOJY4YEHHUs, XpaHCHHUs, Nepeaadd,
00paboTKH OOJBIINX JTAHHBIX

2. OueHoYHble MATEPHAJIbI TEKYIIEr0 KOHTPOJISI 1 KPUTEPUHU OlleHUBAHUS

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

2.1.IIpumepsbl TECTOB
[Tpumep tecra (MOIIK-2.2)
1. Ksaprer Ouckomba Obl1 cocTaBieH B 1973 rony anrnuiickum marematukom @. JIx.

DHCKOMOOM U MPEACTABIISIET COOOH ...

a. d4eTpIpe HaObOpa JaHHBIX, KOTOPBIC MOYTH UACHTHYHBI 10 OMUCATEIbHBIM
XapaKTEPUCTUKAM, HO UMEIOT Pa3HOe pachpe/ieieHue U Ipu rpaduuecKomM
MPEJICTABICHUH JJAIOT COBEPIICHHO OMHAKOBYIO KapTUHY

b. dyersipe HabOpa JaHHBIX, KOTOPbIC TOYTH UACHTUYHBI IO OMMCATEILHBIM
XapaKTePUCTHKAM, H UMEIOT OJIMHAKOBOE paclpe/ieiecHne, Ho TpH rpaduaeckom
MPEJICTABICHUH JJAIOT COBEPIIICHHO Pa3HYIO KaPTHHY

C. d4eThIpe HaOOpa JAHHBIX, KOTOPbIE HE UACHTUYHBI IO OMTUCATENHEHBIM
XapaKTepUCTHKAM, U UMEIOT Pa3HOe paclpeeNieHue U MpHu rpapuaeckoM
MPEJICTABICHUH JAIOT COBEPILIEHHO Pa3HYI0 KapTHHY

d. dvetsIipe HAOOpA JaHHBIX, KOTOPHIC MOYTH HICHTUYHBI TIO OMHCATEIBHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3HOe pacipeielieHle U mpu rpadguueckom
MPEJICTABICHUH JJAIOT COBEPIIICHHO Pa3HYIO KAPTHHY

2. Ksaprer DHCKOMOA IEMOHCTPUPYET BAXKHOCTH

a. TpaduUYecKOro MPeICTABICHHS PU U3yUYSHUH JTaHHBIX

b. BbUMCIIEHHE OMMCATEbHBIE CTATUCTHKHY MTEPE]] HAYaI0M aHaIH3a JaHHBIX

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

d. Bu3yanu3anuu JUIsl ONPEACICHUS TOYHOCTH MOJICIIN aHATN3a TaHHBIX

3. BriOop Tumna BU3yalu3anuu, Ipexae BCero, OnpeaenseTcs:

a. WCIOJIh3yeMBIMHU JJAHHBIMHU

b. sxemanmem mccienoBaTens

C. TEMaTHUKOW HMCCIIETOBAHUS



d. 0OBIYHO 33a7aeTCsl 3apaHee, BMECTE C OMUCAHUEM 3a/1a41
4. Krto nmpu3biBai paccMaTpuBaTh aHAJIU3 JAHHBIX KaK CAMOCTOSITEIbHOE HAPABIICHHUE B
CTaTUCTHUKE, OTACIIBHOE OT MAaTeMaTUYECKON CTATUCTUKU?
a. Muxasnp @nopan BaH JlanrpeH
Yunesam [lnetidap
[Tapas XKozed Munap
J>xon Trroku
5. Krto mpuayman auarpaMMmy «IeTYIIUHBIN TPEOCHB?
Muxasne ®nopan BaH Jlanrpen

oo

Yunesam [lnetidap
®nopenc Haltunrein
I'enpu bek

6. s "ero ucmosb3yroTes rpaduku’?

20 oo

a. Jlng oroOpakeHus 3aBUCUMOCTH OJJHOM BEJIMYMHBI OT APYTon
b. [nst oroOpaskeHUs BENUYMH YacTeil LEeIoro
JUis cpaBHEHMSI HECKOJIBKUX BEJIMUYUH, N300paKEHHBIX B BUJEC BEPTUKAIBHBIX WIN
TOPU30HTAJIBHBIX CTOJIOLIOB
7. Kakoii B BU3yalu3aiiy JyqIle BCEro UCIIOIb30BaTh ISl OTOOPaKEHUS BETUIUH
yacrtel neaoro?
a. I'padux
b. T'mcrorpamma
c. Kpyrosas nuarpamma
8. s Kakux Lened UCIob3yeTcs rucTorpaMma?
a. [lng oroOpaskeHHs BEIMYMH YacTel 1es10ro
b. [nst cpaBHEHHS HECKOJIBKUX BEITHYHH, H300paKEHHBIX B BUJIC BEPTHKAIBHBIX HITH
TOPU30HTAJIBHBIX CTOJIOLIOB
C. Jlns oroOpakeHHs 3aBUCUMOCTH OJJHOW BEJTMYUHBI OT IPYToM
9. Yro M3 MepevnCICHHOTO MO3BOJISIOT OTCICKUBATH TUHAMHUKY U3MEHEHHUS JaHHBIX ?
a. T'mcrorpammel
b. Kpyrossie quarpamMmsr
c. I'paduku
10. TpaauLMOHHBIE METOABI BU3yaIH3allMd MOTYT IPUMEHSATHCS B PEIIEHUH CIIETyIOIUX
3a1a4
a. TmpeJcTaBleHHe HH(POPMALIUU B HATJIATHOM BUJIE
b. BBISBICHUE U OIICHKA 3aKOHOMEPHOCTEH, MPUCYIIMX HCXOJTHOMY HA0OPy
JTAHHBIX
C. CHW)XEHHE Pa3MEPHOCTH HIIU CKaTHe UHPOPMALTUU
YIPOIIEHUE PACYETOB TSI TOCTPOSHUS MOJICITH
€. TOMCK NMpoOenoB n ouOOK B HAOOPE JaHHBIX

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

[Mpumep tecra (UITK-8.1)
1. Hcnonp3oBaHHe CIOCOOOB BU3YaIbHOTO MPEICTABICHHUS TIOMOXKET ...

a. WJUTIOCTPUPOBATH Pe3yJbTaThl paboThl MOJEITH
b. wmHTepmpeTHpOBaTh MOJYYEHHBIH PE3yJIbTAT



C. HACTPOUTbH TOUHBIE MAPAMETPHI MOJIETH MAITUHHOTO 00YUYEeHHUSI
d. OBITH CpeJICTBOM OIICHKH KauecTBa IIOCTPOSCHHOM MOJICIIH
Haxoxnenue nryMoB U BBIOPOCOB B IaHHBIX ...
a. BO3MOJKHO IIpY IIOMOILY CPEICTB BU3YyAIU3ALUU
b. HEBO3MOXHO IpH MOMOIIU CPEJCTB BU3YATH3ALUH
C. He sBisgeTcs GyHKUIUEH BU3yaIU3alUU
Jns onpenenenys KOppeasiLUU Yallle BCEro UCIOJIb3YHOT:
TEIJIOBBIE KapThl
TUCTOTPaMMBbI

o o

00J1aKO CIIOB
d. amarpaMmbl paccesHUsI
Merton Bu3yanu3anuu, KOTOPbIM JEMOHCTPUPYET YACTOTHOCTD ITOSIBJIEHUS CJIOB B
OIPEECIIEHHOM TEKCTE, ONPEAEIAA pa3Mep KaXKA0ro CI0Ba MIPOIOPLHUOHAIBHO €T0
YaCTOTHOCTHU — 3TO...!
a. TeruloBas KapTa
b. paguanpHas guarpamma
C. 00maxo cioB
d. rucTOrpamMma, onpeaesnsaIoIas YacToTy MOSBJICHUS CIIOB
WHTepakTuBHAsA BU3yanu3anus — 3710 ...
d. CHHOHUM IOHATHUS «AHUMALU»
b. cmoco0, mo3BossrONIMIA PEACTABUTE OOJIBIION 00beM HHPOPMAIIMH 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. ymoOHBII HHCTPYMEHT ISl OTOOPAKEHHUS TIPOIECCa MBIIUICHHS U
CTPYKTypHUpOBaHMs HH(OpMaLIUK B BU3yaJIbHOU (hopme
Busyanuzanus B BUJe napauienbHbIX KOOPIUHAT UCTIONb3YyETe AJI BU3YyaIu3aluu
d. MHOTIOMEpPHBIX JIaHHBIX, HO Pa3MEPHOCTb HE JOJDKHA MTPEBBIIATH 3
b. MHOroMepHbIX TaHHBIX, HO Pa3MEPHOCTh HE JJOJDKHA MpeBbIaTh 10
C. MHOTOMEpPHBIX JAHHBIX, pa3MEPHOCTh (POPMATILHO HE OTpaHUYEHa
Busyanuzanus B Buse "nmui YepHoBa" siBiseTCs npeicTaBlIeHueM HHPOPMAILIUU B ...
a. JIBYXMEPHOM M3MEPEHUU
b. TpexmepHOM H3MepeHHH
C. Ooinee, 4eM B TPEXMEPHOM U3MEPEHUU
Ctpoka MHOroMepHO! TaOJIUIbl JAaHHBIX OOBIYHO MHTEPIIPETUPYETCS KaK:

d. 3anuch
b. arpubyr
C. O0O0BEKT

d. mepemeHHas
€. TpHU3HAK
[Tponomxure dpa3zy: "Knactepuzauus u kiaccupuKanus OTHOCITCS K...
a. crpaTteruu oOydeHus ¢ yuutenem"
b. crpareruu oOyuenus Oe3 yuurens"
C. K JABYM pa3HbIM CTpaTerusiM: o0yueHus 6e3 yuuresns 1 00yyeHus ¢ yuureiaem"



10. MeTton nepeBbeB pelIeH (M COOTBETCTBYIOIIAS €My BU3YyaIH3allnsl) MPUMEHSCTCS TS
peleHus 3a1au ...
a. xiaccuduranun
b. knmacrepuzanuu
C. Kiaccu(uKanuy M KJIacTepu3auu

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

[Tpumep tecra (MYK-12.1)
1. B03MOXXHOCTH BU3yaH3alli¥ BKIKOYAIOT:

a. TMOAJEPKKY MHTEPAKTUBHOI'O M COIIACOBAHHOI'O UCCIIEOBAHUS
b. momouip B peacTaBIeHUN PE3yIIbTATOB
C. dopmanm3anmio 3a1a4 MAIIMHHOTO O0yYeHUs
d. TOBBIICHUE TOYHOCTH MOJIENICH MAIIMHHOTO O0yUYeHHUS
2. Busyanmzanus pe3ysnbTaToB PerpeCCHOHHOTO aHaIM3a MIOMOTAeT B MOJYYEHUH CBEACHUI
0 TOM:
a. Kakyrwo (opMy HUMEET 3aBUCUMOCTb MEX/1y HCCIIEyEeMbIMU IIEPEMEHHBIMU
b. kakoii XxapakTep UMeeT 3aBUCHMOCTb MEX/y HCCIICyEeMbIMU TEPEMEHHBIMU
C. KAaKylo KOJIMYECTBEHHYIO B3aUMOCBSA3b UMEIOT JIBa HaOopa JTaHHBIX
3. Uro nmomoraer cliesnaTh BU3yaau3alys B 3aa4ax KjlacTepu3aluu:
OTpIcKaTh "CKPBITYIO CTPYKTYPY'" JaHHBIX.
PaznenuTe HAOOp MAaHHBIX HA MPEIONPEEIeHHBIC KIACCHI.
Onpenenuth HEeHTp HAOOpa JaHHBIX

e o o

Yops109nuTh OOBEKTHI B CTATHCTUYECKU OJTHOPOJIHBIC TPYIIIBI
4. Kak Ha3pIBaeTcs NaHHbBIN Tpad?

11103 4 51 789 26

a. I'pa¢ cocrosHuit
b. Henaporpamma
C. T'mcrorpamma

d

. JIpeBo knactepoB
5. Kak HazbiBaercst qaHublIi rpad?



K-Means (scikit-learn)

PCA weighted mean of the clusters
-

1 2 3 4 5 6 7 8 9
Number of clusters (k)

o

I'pad cocrossHuit
b. Henmporpamma
C. T'mcrorpamma
d. Kiacreporpamma
6. Takue maHHBIC KaK TEMIIEPATypa BO3yXa OTHOCITCI K ...
a. HEMpPEepHIBHBIM JIAHHBIM
b. auckpeTHBIM TaHHBIM
C. IEeJIOYUCIICHHBIM JaHHBIM
d. OuWHApHBIM JaHHBIM
7. Kaxkas u3 cienyronux TEXHUK BU3yalu3alliy UCOIb3YeTCsl sl OTOOpaskeHus
MHOTOMEPHBIX JaHHBIX B BU/JIE TJIABHBIX KPUBBIX Ha MIIOCKOCTU?
a. Jluna YepHona
b. Tmcrorpammbl
c. Kpussie Dnaproca
d. [IpeBoBHHBIC AHATPAMMbI
8. Uro mpencrasiser coboit "muio YepHoBa" B KOHTEKCTE BH3yalTU3alluN JAHHBIX ?
a. Habop mapamiensHbIX ocel 11 0TOOpaKEHUSI MHOTOMEPHBIX JIAHHBIX
b. Cnocob6 oToOpaXkeHHs MHOTOMEPHBIX JaHHBIX Yepe3 JINIA, Te Kax1as
XapaKTePUCTHKA U3MEHSET ONpeIeIEHHYIO YacTh JTUIA
C. Maremartudeckast MOJENb JUIsSl aHATIN3a BPEMEHHBIX PsIIOB
d. TexHuka KjgacTepu3alii MHOTOMEPHBIX JTaHHBIX
9. Kaxkue manHbBIC 0COOESHHO YI00HO BU3YaIH3UPOBATH C IIOMOIIBIO KPUBBIX DHJIproca?
a. OmHOMEpHBIE BpEeMEHHBIC PSIbI
b. JIBymepHbIe BEIOOPKH C pa3HBIMU pacpeaeICHUSIMU
C. MHoroMepHble JaHHbIE ¢ OOJBIINM YUCIOM MePEMEHHBIX
d. HaGopbl TaHHBIX ¢ KATETOPHATBbHBIMHU MTEPEMEHHBIMH
10. Yro npencraBnseT co0oi Kaxk0€ nepeceueHue TMHUN B Tpaduke napauienbHbIX
KOOpAuHAaT?
a. IlepeceveHne ABYX MEPEMEHHBIX C OJMHAKOBBIMU 3HAYCHUSIMH
b. TIpoekius 0OAHOMEPHBIX JAHHBIX Ha JBYXMEPHOE MPOCTPAHCTBO
C. 3HaveHHe KaXJI0W MepeMEHHOH I OHOW HAaOII0aeMO TOUKH
d. Ormucanue 3aBUCHMOCTH MEK/TY ABYMS CITyYalHBIMHU BETHUNHAMHE

Kmown: 1 a,b), 2 a,b), 3 a), 4 b), 5d), 6a), 7¢), 8b), 9¢), 10 ¢c)
KpI/ITepI/II/I OILICHUBAHUA:. TECT CUUTACTCSA HpOﬁHCHHLIM, cClin O6y‘-IB.IOIJ.[PII>i OTBCTUJI IPABUJIBHO KaK
MI/IHI/IMYM Ha HOJ'IOBI/IHy BOHpOCOB.



2.2. Ilpumepsl 3axanmii 1Jst JadopaTopHbix pador (MOIIK-2.2, UTIK-8.1, UYK-12.1)
JlabopaTopnas padora Ne 1

1. Tlocrpoiite rpaduk GpyHKImH Y(X).

Bapuant 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

OB wIN

2. Tlocrpoiite B omHoM okHe rpaduku aByX ¢pyHkmu Y1(X) u y2(X).

Bapuant y1(x) y2(X) HuTepBaJ, 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 JABYM I'pad)KaM TPETHIi — 10 CBOeMy ycMoTpeHuto. U moctpoiite
9TH TPpH rpaduKa B pa3eIeHHBIX OKHAX:

e Ucnons3ys ¢pyukiuio subplot();

e lcnonw3ys ¢pyukiuro subplots();

e (CBobOoanas kommoHoBka ¢ 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 __x*6 3 V3 1
Y =12 113 y=cosx+—x—3
2 y:;+cosx 4 y=sin2x—x

JlabopaTopnasi padora Ne 3

1. Tloctpoiite B oqHOM OKHe rpaduku qByx ¢yukuuu Y1(X) u y2(X), x € [0,27], Ax = 0,2. Ilpu
HoCTpoeHUH IpaduKoB BU HYHKIHMI U TapaMeTpbl BHIOPATh COTrTIaCHO BapuaHTy. TONIMHY
JIMHHH, Pa3Mep | IIBET MapKepa, a TAKIKe KOHTypa MapKepa mojo0parh CaMOCTOSTEIBHO.

\ 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™* ["o1y60ii, KpECTHK, IITPUX-TTYHKTUPHAS
y2(x) = sin®(x) KpacHblii, 3HaK IUTIOC, IITPUXOBAsI
3 yl(x) =e™* 3eJIeHbIH, TPEYTOJbHUK BEPIIMHOW BIIEBO, CIUIONIHAS
y2(x) = sin3(x) CHHUH, TPEYTOJILHUK BEPITMHON BIIPABO, TyHKTHPHAS
4 y1(x) = 0,05e* UepHblii, NATUKOHEYHAs 3BE€3/1a, IITPUX-TTYHKTUPHAS
y2(x) = 60cos(2x) | XKenTslii, 3HaK IJTIOC, ITPUXOBAS
5 yl(x) =0,1e™™ JXKenTblii, KBaipar, ITPUX-MYHTKTUPHASI
y2(x) = 60sin?(x) | Po30BblIii, poMO, IITpUXOBAs

2. TloctpoiiTe ogun u3 rpadukoB GyHKIHIA 11 Baiiero Bapuanta (Y1 wiu y2), UCrnob3ynTe
1u1st noctpoeHust He meHee 500 Touek.

3. ToxGepuTe HamTydIIHii BApUaHT MAPKUPOBKHU (Ha OCHOBE BU3YaJIM3allUH U CPABHEHHUS
HECKOJIbKUX BapHUAHTOB).
4. TlpompeMOHCTpUpPYHTE HABBIKHM MOCTPOEHUS TpauKOB C 3aMBKOM (2-3 BapuaHTa).

5. TlpomeMoHCTpuUpyliTe HABBIKK 00pe3Ku rpaduka (orpaHudeHHs sl OOpe3KH MpuayManTe
CaMOCTOSITENILHO).

JlabopaTopnasi padora Ne 4

1. Tloctpoiite stairs-rpaduk (cTynenyarsiii) 1 GyHkimu Y(X). [Ipu moctpoeHnu rpadukoB
BU QYHKIMIA U TapaMeTpbl BIOPATh COTIIACHO BapHaHTy. TONIMHY JIMHUH, Pa3Mep U I[BET
MapKepa, a TakKe KOHTypa MapKepa moo0paTh CaMOCTOSITEIBHO.

Bapuant y(X) HuTepBas, mar IMapameTpsl (UBET JHHUH,
THII MapKepa, THI JIHHUH)
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, NYHKTHPHAs
3 y(x) =x x €[0,100], Ax =5 KpacHslii, poM0, ITprXxoBas

2. Tloctpoiite stem-rpaduk mis Gpyakimu y(x), X € [0,21], Ax = 0,2. [Ipu moctpoeHUH
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 TUTIOC, INTPUXOBAs
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.

HOCTpOfITG AuarpaMmmy pacCesaHusd U clenamnTe 1o pe3yiibTaTaM MMOCTPOCHUSA BBIBO O
HAJIMYUHU U XapaKTCPEC CBA3U.

— Tloctpoiite cronbuaTyto JuarpaMmy, COrjlaCHO BapUaHTY.
— IlocTpoiiTe KpyroByro AxuarpaMmy COTJIACHO BApHUAHTY.
— Bce napamerps! quarpaMm nogo0paTh caMOCTOSITENBHO.




Bapuantsr 1,2,3. B Tabnune 1 npuBeneHbl AaHHBIE 1O OJHOW OYEHb AKTHUBHOW HA PHIHKE
kommanuu. Mccnenyiite 3aBucumMocth Y oT (X1 — BapuanT 1, X2 — BapuanT 2, X3 — Bapuanr 3)
3a 20 jeT— MOCTpPOHTE AUMArpaMMy paccesiHMsi U CJAeJaiTe BBIBOA O HAJIMYUU/OTCYTCTBHH
3aBUCUMOCTH U €€ XapaKTepe.

[TocTpoiiTe U 3aMOJHUTE TAOIHILY:

IIsiTuieTka, rr.

Cpennnii Y

Cpennmii

X1 — BapuaHnr 1,
X2 — BapuaHr 2,
X3 — BapuaHr 3

2004-2008

2009-2013

2014-2018

AlWIN(F

2019-2023

HToro B cpennem:

[Toctpoiite cTo10UaTHIe AUArPaMMBbI: 1) Ui cpeanero Y 10 IATHICTKaM; 2) i cpeanero (X1
— BapuanT 1, X2 — BapuaHrt 2, X3 — BapuaHT 3) 110 msTuieTkaM. Pacnonoxxure aBe JuarpaMMsl
PSIOM — 110 TOPU3OHTAIIH.
[TocTpoiiTe KPYroByr THATPAMMY, OTPAXKAIOIIYIO IPOIIEHTHOE COOTHOMICHHE Y 10 MATHIICTKAM.
Cnenaiite oOmImii BEIBOJL.

Tabmuma 1.
Yncras npudHLIb ($ Ob6opauyuBaemMocTh BaoxeHHbIH KoauuecTBo
Ton ’ kanuTajia OK ($, kanmutai K (8, pa6oTarommux L
MJIPJT)
MJIpJ) MJIPA) (TBIC. 4Yeil.).
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 15,4 452
5 2008 0,1 79,6 29,6 299,3
6 2009 3,6 16,2 13,3 41,6
7 2010 15 59 5,9 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 472 71,9 32,5 225,4
12 2015 2,7 93,6 25,4 675,0
13 2016 1,6 10,0 6,4 43,8
14 2017 2,4 315 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.

BriGepuTe maracer u3 BCTpOEHHOTO B seaborn juisi mampHeNIero anaausa (OnuoHaIbHO —

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

Haiinure onmmcanue maracera (0 yeM JaHHBIC, TE B3ST | T.I1.) ¥ TaHHBIX (OMUCAHUE — YTO

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

arar ajisi aHaJIMTHKa JaHHBIX.

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

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




o

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.

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

Crpynnupyiite Bamm faHHble 110 KakoMy-a100 MpU3HAKY, HallUTE 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

YACTbD 1. Ucnonb3yiite Habop AaHHBIX (Hampumep, MpencTaBicHHbId B Kypce Fish Market —
HaOOp JAaHHBIX BKJIIOYACT BHUJbI DPbIO, BEC, JJIMHY, BBICOTY M UIMPHUHY.) UIS CICIYIOLIMX
yIpaXHEHUH.

Buumanmue! Eciiu cTyieHTBI HIMEIOT YPOBEHD «HAYMHAIOIIMIT», JOITYCKAETCS BHIIIOJHEHUE TOJIBKO
nmn. 1-8 sToro 3ananus. JlaHHOE peleHre cormacyercs C MperoaBaTesieM.

Ne 3aganue OsxupaeMplil pe3yabTaT
1. NTEBUYHBIU AHAJIU3 JTAHHBIX. BU3YAJIN3AIIUS
IIporpamMMHBII KOA C
1 3arpysute paracer fish.csv (B mamke kypca). OMMCAHUEM, BBIBOJ CTPYKTYPbI
VYKaxuTe TUI IEPEMEHHBIX J1aTacera Jaracera ¢ onucanueM. BeiBoj
HECKOJBKHX 3aIliuCel JaTacera.
2 BriBeniute onucaTenbHy0 CTATUCTUKY JJIs Bisox
MepeMEHHBIX JaTaceTa
Wcnonp3yst BU3yanu3aiuio, moKaKuTe, CKOJIbKO
2-3 muarpaMMBbl pa3HOTO BHJIA,
pa3IMYHBIX BUJOB PHIO BKIFOUYAET Ball Habop
3. - WCTIONB3YIOTCS, B TOM YHCIIE,
JnaHHbIX. Mcronp3yiTe HHTEPaKTHBHYIO
WHTEPAKTUBHBIC TUATPAMMBI
BHU3YyaJIU3aIHUIO.
Buszyanuzanus KoppensiuoOHHBIX
. 3aBUCHMOCTEH, BEIBOJI O
Uccnenyiite, ecTh M Kakue-T100 3aBUCUMBIS
4, HaJUYUH WA OTCYTCTBUH
MIepEMEHHBIE.
KOppEJALHY, ONMCAaHUE BU/IA
3aBHCHMOCTH.
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
" | 3HaYEHUIA. JIaHHBIX. BEIBOOEL.
MO3KHO TOCTPOUTH KPUBBIE

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

8. | mabGoparopHoii paboThl Ne 2, peanusyinrte napasuiesibHbIX KOOpIMHATAaX,
BU3YaJIN3aI[Mi0 MHOTOMEPHBIX JIaHHBIX. nuna Yeprona, rpaduku RadViz

U T.IL
2. PETPECCHOHHBIN AHAJIN3
[Tycts mepemennas Weight (y) — 3aBucumas (uieneBas)
Busyanusauus pe3ynbTaToB

g, | HepeMeHHas. A o0Ha u3 c)vpyzttx — He3aBUCHMas (X). HoCTpoeHHs MHHEHHORH

[Toctpoiite Monenb TuHEHHOM perpeccuu. Jlaiite
N perpeccun. BeiBoabI.

0OLIYI0 OLIEHKY CO3/IaHHOM MOJIEIIH.
ITycte nepemennas Weight (y) — 3aBucumas (1ieneBas)
nepeMeHHast. A 6ce Opyeue — He3aBUCUMBIE (Xi). Busyanu3zanus pe3yabTaToB.
[TocTpoiiTe MOJEIb TMHEHHOU PErPECCUU. TpeGyembie rpaduKu, BEIBOIBL.

10. | IMocrpoiite rpaduk paccesaus (scatterplot) ocrarkos Kakast Mmojtesb, Ha Ball B3TJIsI,
(residuals), npoBepbTe pacnpenenenne OCTaTKOB Ha touHee (ogHo(pakTopHas (1.8)
HOPMAaJIbHOCTB. JlaiiTe OOIIYyIO0 OLIEHKY CO3/IaHHON 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.
V nanure Bee, HaneHHblE B 11.10 «I10XHeE» TOUKA U3

12. | nartacera. [locTpoiiTe MoJeIh HA OOHOBICHHBIX I'paduiku, BEIBOABI.
naHHbIX. CpaBHHTE pe3yJbTaT ¢ 1. 9

3. JMCIIEPCUHHBIN AHAJIN3

EcTh i cratucTideckas 3HAYMMOCTh Pa3lIndHsl Beca

13. | pb16 o Bugam? BBISICHUTE Ha ypOBHE 3HAUMMOCTHU I'paduixu, BHIBOJIBL.
5%.

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

HMIXKC.

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. OueHoyHble MaTepHaJbl MTOrOBOI0 KOHTPOJs (IPOMEXKYTOYHON aTTecTanMu) H
KpHUTEpUH OLCHUBAHUA

Cxema OMpPCACIICHUA HUTOT'OBOM GaHHBHO-pCﬁTHHFOBOﬁ 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
3a4et, Au(. 3a4eT) OLICHKA
2 | 3yyeHue QUCIUILUIHH Meponpusrus Meponpustus = | UroroBas
(popma xoHTpOIIS - TEKYILETO MIPOMEKYTOUHOMN peUTHUHTOBAs
IK3aMeH) KOHTPOJIS B aTTecTaluu OIICHKA
ceMecTpe (PK3aMeH)
Maxkcumym 80 Makcumym 20
0amoB 0aioB
TeMaTuyecKuil IJIAaH Kypca
Bun MakcuMajabHOe
Ne Moy, Tema 3aHATHA KOJIMYeCTBO 0aJ1110B
(JIK/JIB) 3auer,
IK3aMeH
aug3aver
1 | Tema 1. KonuenrtyanabHble OCHOBBI
BU3YaJHM3aIUH JAHHBIX.
Tema 1.1. KoHnenryanbHble OCHOBBI JIK
BU3YaJIH3aIiu.
Tema 1.2. Metozas! BU3yanu3anuu
MHOTOMEPHBIX JaHHBIX. VICTOpUS BU3yaIH3aliu
naHHbIX. Kak Buzyanusanus JaHHBIX IOMOTaeT
B PUHSTUU PEUICHUN?
Tema 1.2. CriocoObl BU3yanu3anuu. JIK
bubnuorexu Python mst pemenuii 3agau
BU3YaJIM3aLUU
JlaGopaTopnast pabora No 1. JIb 10 10
2 | Tema 2. Cioco0bI 4 HHCTPYMEHTBI
BH3YaJIM3aIUH JAHHBIX
Tema 2.1. bubmmorexku Python mst pemennii JIK
3az1a4 Bu3yanu3annn. CpaBHEHME MTOITYYEHHbIX
BU3YaJbHBIX 00Pa30B.
Tema 2.2. Buzyanu3amus B 3a7jauax MalliuHHOTO 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. YnpaB/ieHHe KOMIIOHOBKOIi
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. CniocoObl BU3yaTu3aluu
MHOIOMEPHBIX JaHHBIX
Tewma 4.1. Busyanuszanus MHOTOMEpPHBIX JIK
JAHHBIX: Tpa(UK MapajuleIbHbIX KOOPAUHAT,
muna YepHoBa, pauaibHble JUarpamMmabl.
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Bun MakcuMaJjJbHOE
Ne Mojytb, Tema 3aHATHA KOJINYeCTBO 0aJNIOB
(JIK/JIB) 3auer,
IK3aMeH
aud3aver
JlaGopaTtopnast pabota No 6. JIb 15 15
Tema 5. Hayunasi Bu3yajnusanmusi.
Busyaau3anusi B HAyYHbIX HCCJIEI0BAHUAX
JlaGopaTtopHnast pabota No 7. JIb 20 15
SK3AMEH (®HUHAJIbHBIM ITPOEKT) 20
UTOoro 100 100
Kputepuu olleHKH OTYETOB M0 JJaOOpaTOPHBIM paboTaM U (PHHATIBHOMY IIPOEKTY (9K3aMeHy)
. MakcuMaJibHbIH 02171
Ne Kpurepuii
IK3aMeH
1. Ha npoBepKky InpemnogaBaTelnto NpeCcTaBIeHO:
1) aiin-oT4er ¢ KCXOTHBIM KOJOM (HAIIpUMED, 05
*.ipynb) '
2) otuer B (hopmate html 0,5
3) Bce MacCUBBI JAHHBIX, HA OCHOBE KOTOPBIX 05
ObLIIa TPOBeIeHa paboTa (MOKHO B apXHBE). ’
2. OTueT coepKUT MoAPOOHBIE KOMMEHTAPHUSIMH K 5
KOJIy M Pe3yJIbTaTaM BH3YaJIM3allUH.
3. KommenTapuu copepkat He TOIBKO (hakT
BBINOJIHEHHS — IIOCTPOCHA TaKas-TO AUarpamma, HO 3
TaKXKe OMHMCaHUE Pe3yIbTaTa: YTO MOKA3bIBACT
JarpaMma Ml rpaduk.
4. Otuer cosiepKUT OOLIMI BBIBOJ IO padoTe. 1
S. 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
BU3YaJIM3aI[H COTIPOBOXKIAIOTCSI BCEMHU
HEOOXOJUMBIMU MOJMHUCAMU (OCH, Ha3BAHUE, 2
Jerexjia (eciau HeoOX01MMO)), TOHATHBI JUIsSt
UHTEpIpETaLHH.
7. Bce BBIBO/IBI TOCTPOEHBI TPAMOTHO,
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 | Ilpm 3amuTe CTYJSHT OTBETHII Ha BCE 2
JIOTIOJTHUTEIIbHBIE BOIPOCHI
9.2 | B menom, oT4YeT BBITTOJIHEH aKKYPAaTHO, MIOPSIOK 2
ATAIOB BHINOJIHEHHUSI PaOOTHI JIOTHYEH.
BCET'O: 20

4. OueHOYHBbIe MaTepuajbl I NMPOBEPKH OCTATOYHLIX 3HAHHH (copmMupoOBaHHOCTH
KOMIIeTeH I Uil)

4.1. Tecr
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Hcnonp3oBanne crioco00B BU3YaIbHOTO IPECTABICHUS TIOMOXKET ...
a. WUTIOCTPUPOBATH PE3YIbTATHI PAOOTHI MOJIEIH
b. uWHTEepHIpeTHpPOBATh MOJYYCHHBIH PE3yJIbTaT
C. HACTPOUTH TOYHBIE MAPAMETPBI MOJICJIM MAIIUHHOTO O0YYEeHUs
d. OBITH CPEIICTBOM OIICHKU KaueCcTBA MOCTPOCHHOW MOJICIH
HaxoxneHnve nryMoB ¥ BBIOPOCOB B JAHHBIX ...
a. BO3MOYKHO IIPH MOMOIILY CPEJCTB BU3yaIU3alUU
b. HEBO3MOXKHO IPU MOMOIIK CPEJCTB BU3YaTH3AIIUH
C. He sABisAeTcs GyHKIUEH BU3yaln3aluu
Jist oripeniesieHust KOppessIiliUY Yalie BCEro MCIOIb3YIOT:
d. TCILIOBBIC KAPThI
b. rucrorpammbl
C. o00mako cioB
d. aumarpaMmbl paccesHusI
Meton Bu3yanuzanuu, KOTOPbIA JEMOHCTPUPYET YaCTOTHOCTH MOSIBIICHHUS CJIOB B
OTIpeIeIEHHOM TEKCTe, ONPEAesis pa3Mep KaKA0ro CI0Ba MPOMOPLHUOHAIBHO €T0
YaCTOTHOCTH — 3TO....
a. TeruioBas KapTa
b. pamuanbHast TuarpamMma
C. 00jako cioB
d. rucTorpaMma, onpeessroIas YacTOTY HOSBICHUS CIIOB
WuTepakTrBHAS BU3yaln3alus — 370 ...
d. CHHOHUM MOHSATHUS «AHUMAIUS)
b. croco0, Mo3BOIAIOLIHIA TPEACTABUTE OOJIBIIONH 00beM HHPOPMAIIUH B
CTPYKTYpPUPOBAHHOM M CHUCTEMaTHU3UPOBAHHOM BHJIE, BBISIBUTH KIIOUYEBBIE CIIOBA
TEMBI
C. cnoco0 rpaduyecKkoro npeacTaBIeHus] THPOPMAIUH, TO3BOJISIONIMNA MTOJIb30BATEIO
B3alMO/ICIICTBOBATDH C CUCTEMOM 0TOOpakeHUs HH(OpMaLUK U HaOII0JaTh OTBETHYIO
PEaKINIO CUCTEMBI
d. yIOOHBIH HHCTPYMEHT ISl OTOOPaKEHHUS TPOIECcCa MBIIUICHHUS U CTPYKTYPUPOBAHUS
uHpoOpMalUU B BU3yaJIbHOH Gopme
Busyanuzanus B BUJie napajuledbHbIX KOOPAWHAT UCIIOIb3YETe JUIsl BU3YalIn3aluu
a. MHOTOMEpPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJKHA MPEBBIIIATH 3
b. MHOroMepHbBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJDKHA MpeBbIaTh 10
C. MHOTOMEPHBIX JaHHBIX, Pa3MEPHOCTh (POPMAIHHO HE OTPAHUICHA
Busyanuzanus B Buzae "mury YepHoBa' sBisieTcs mpeicTaBieHneM HHPOPMAIIUU B ...
a. JBYXMEpPHOM M3MEpPEHUH
b. TpexmepHOM M3MepEHHH
C. Oojee, yeM B TPEXMEPHOM U3MEPEHUU
Crtpoka MHOrOMEpHOM TaOaMIIbI JAHHBIX OOBIYHO HHTEPIPETUPYETCS KaK:

a. 3ammch
b. arpubyr
C. OOBEKT

d. mepemenHast
€. TpH3HAK
[Tponomxkure dpa3zy: "Kinactepuzauus u kiaccupuKanus OTHOCSITCS K...
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a. cTpareruu oOy4yeHus ¢ yunurenaem"

b. crpareruun oOyuenus Oe3 yuurens"

C. K JIBYM Pa3HBIM CTpATErusiM: 00y4eHHs 0e3 yUHuTens u 00ydeHus ¢ yuurenem"
10. Meron nepeBbeB pemieHu (M COOTBETCTBYIOIIAS €My BU3yallU3aIisl) IPUMEHSIETCS IS

pelieHus 3a1ay ...

a. xiaccudukanuu

b. kmacrepusanun

C. KJaccu(UKaLUU U KJacTepu3aluu

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

Nudopmanus o paspadoTunkax

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