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1. KoMneTeHIUM U MHIAUKATOPHI UX JIOCTHKEHUS, TPOBepsieMble JAHHBIMH OLEHOYHBIMHU
MaTepuajlaMu

Llenbt0 OCBOCHMS JUCHUIUIMHEI SBISIETCS (POPMHUPOBAHKE CIEAYIOIINX KOMIETSHIIUI:

OIIK-1 CnocobGeH caMOCTOSTENIBHO IpUOOpeTaTh, pa3BUBaTh W NPUMEHATH
MaTeMaTHYeCKUe, €CTECTBEHHOHAYUYHBIC, COIUAIbHO-3KOHOMHUYECKHE M TpodeccHoHaNbHbIE
3HAHUA JJIs peUIeHHs] HeCTaHAapTHBIX 3a/1a4, B TOM YMCJIE B HOBOM MJIM HE3HAKOMOI cpenie U B
MEXIUCIUTIIMHAPHOM KOHTEKCTE;.

[T1K-4 CniocoGeH ynpaBJisiTh IOJIYICHHEM, XpaHEHHUEM, Tepeaadeii, 00padoTKON OOJIbIINX
JTAHHBIX.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

NOIIK-1.1 Brnageer ¢byHmamMeHTaIbHBIMH MaTEMaTHYECKUMH, €CTECTBEHHOHAYYHBIMH,
COIMATTLHO-9KOHOMHYECKUMHU ¥ MPOQPECCHOHATBHBIMU MOHSATUSIMHU B KOHTEKCTE PEIICHUS 3a/1a4
B 001acT HH()OPMALIMOHHBIX TEXHOJIOTUI

NIIK-4.1 OcymecTBasieT MOHUTOPHHT H OIEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
OOJBIINX JaHHBIX

— WIIK-4.2 Vcnonb3yeT MeTOAbl W HMHCTPYMEHTHI IIOJYYEHHUs, XpaHEHHs, Iepenayd,
00pabOTKH OOJBITUX JTAHHBIX.

2. OneHo4Hble MaTepHuaJibl TEKYLIEI0 KOHTPOJA U KPUTCPUHU OICHUBAHUSA

DJIeMEHTBI TCKYIIECTO KOHTPOJIA:
—  TECTHI;
— 3ammra Jab0paTopHBIX PadoT.

2.1.Ilpumepnl TecTOB
[Tpumep tecra (MOIIK-2.2)
1. Ksaprer OHckomba Obl1 cocTaBieH B 1973 rony anrnuiickum mareMatukom . JIx.

DHCKOMOOM U IPEJICTaBISIET COOOH ...

a. d4erbIpe HaOOpa JaHHBIX, KOTOPHIE TOYTH WACHTUYHBI IO OMMCATEIEHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3Hoe pacripeeseHue U MpH rpaduyeckom
NPECTaBICHNUN Jal0T COBEPIIEHHO OJMHAKOBYIO KapTHHY

b. yerbipe HaOOpa AaHHBIX, KOTOPbIC MOYTH HICHTHYHBI [0 OMHUCATEILHBIM
XapaKTepUCTHKaM, U UIMEIOT OJJUHAKOBOE pacIipeieIeHue, HO MpH rpaduuecKoM
IpPECTAaBICHNH 1al0T COBEPLICHHO pa3Hyl0 KapTUHY

C. d4eTbIpe HaOOpa JaHHBIX, KOTOPbIC HE HIICHTUYHBI 110 OMTUCATEITBHBIM
XapaKTEPUCTHKAM, U IMEIOT pa3HOE paclpeieieHue U U TpapuaecKkom
NPEJICTaBJICHUH JIal0T COBEPIICHHO Pa3HYyI0 KaPTHHY

d. dersipe HAOOPA JaHHBIX, KOTOPHIC MOYTH HICHTUYHBI IO OMHCATEIHHBIM
XapaKTEepUCTHKaM, HO UMEIOT pa3Hoe pacripeesieHne U MpH rpadudeckom
IPEJCTAaBICHNN 1al0T COBEPIICHHO pa3Hylo KapTUHY

2. Kaapter DHcKOMOA 1€MOHCTPUPYET BaXKHOCTh

a. rpaduYecKoro npeacTaBIeHUs PH U3YUEHUH JTaHHBIX

b. BBIYMCIIEHHE OMTUCATENIbHBIC CTATUCTUKH TIEPE]] Ha4ualoM aHau3a JaHHBIX

C. OYHMCTKH JIaHHBIX U yIAaJCHHsI OIINOOK Nepe MOCTPOSHHEM «UHTAEMBIX))
rpaduxoB

d. BH3yaJIHM3aIHH JUTS ONPEIeTICHUS] TOYHOCTH MOJICITH aHAIN3a TAaHHBIX

3. Bo16op THna BU3yanu3aum, Mpexae BCero, onpeensercs:

a. HCIOJb3yeMBbIMU JAHHBIMU



b. >xenanmem mccnemoBarens
C. TEMaTUKOM UCCIEOOBAHUS
d. oOBIYHO 33a7aeTCsl 3apaHee, BMECTE C ONMUCAHUEM 3a/1a41
4. Krto nmpu3bIBaj paccMaTpyBaTh aHAJIU3 JAHHBIX KaK CAMOCTOSITEILHOE HAMPABIICHUE B
CTaTUCTHUKE, OTACIBHOE OT MAaTeMaTU4YECKON CTaTUCTUKU?
a. Muxasnp @nopan BaH Jlanrpen
b. VYunesam ITneiidap
c. Iapas XKozed Munap
d. Jxon Trroku
5. Kro npunyman quarpaMmy «eTyIIUHBIN rpeOeHb»?
Muxasns @opan Bal JIaHrpeH
Yunesam [letidap
®nopenc Haltunrein

o o o

I'enpu bexk
6. Jlns gero ucnons3yrorcs rpaduku?
a. [lng oroOpaskeHHs 3aBUCHMOCTH OJJHOM BEJTMYMHBI OT APYron
b. [nst oroOpaskeHUs BENUYMH YacTeil LEeIoro
C. Jlnsa cpaBHEHHS HECKOJIBKUX BEIMYMH, N300paKEHHBIX B BUJE BEPTUKAIBHBIX WIIN
TOPU30HTAJIBHBIX CTOJIOLI0B
7. Kakoii Bu1 BU3yaaH3alyy JIy4qiie BCEro UCIOJIb30BaTh IS OTOOPAKEHUS BETUINH
yacrtel neaoro?
a. I'padux
b. T'mcrorpamma
c. Kpyrosas quarpamma
8. Jlns Kakux Lened UCIosb3yeTcs rucrorpaMma?
a. [lng oroOpaskeHHs BETMYMH YacTel 1es10ro
b. Jlnst cpaBHEHUST HECKOJIBKHMX BEJMUYHMH, H300PKEHHBIX B BUJIC BEPTUKAIBHBIX N
TOPU3OHTAIIBHBIX CTOJIOIIOB
C. Jlns oroOpakeHHs 3aBUCUMOCTH OJJHOW BEJTMYUHBI OT IPYrou
9. Yro M3 MepevnCICHHOTO MO3BOJISIOT OTCICKUBATH TUHAMHUKY U3MEHEHHUS JaHHBIX ?
a. T'mcrorpammel
b. KpyroBbie nuarpaMMsi
c. I'paduku
10. TpaauLMOHHBIE METOABI BU3yaIU3allud MOT'YT IPUMEHSTHCS B PEILICHUH CIIETYIOLINX
3amaq
a. TmpencTaBiieHHe WH(GOPMAINY B HATIISITHOM BUJIE
b. BBIBICHUE U OI[CHKA 3AKOHOMEPHOCTEH, MPUCYIIHX UCXOAHOMY HabOpy
JTAHHBIX
C. CHW)KEHHE pa3MEpHOCTHU HJIU CKaThe HHPOpMaLuu
YIPOIIEHUE PACUETOB JUIsI TOCTPOSHHS MOJIEIH
€. TOMCK NMpoOenoB u ourOOK B HAOOPE JaHHBIX

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

[Mpumep Tecra (MUITK-8.1)
1. Hcnonb30BaHuE CIIOCOOOB BU3YaIBHOTO TPEICTABICHHUS TOMOXKET ...



WJUTIOCTPUPOBATH PE3YNIbTaThl padOTHl MOAETH
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

o o

HAaCTPOUTH TOYHBIC MapaMETPbl MOACIIN MAILIMHHOT'O 06y‘I€HI/I$I
d. OBITH CpEJICTBOM OIICHKH KaueCTBa IIOCTPOSCHHOM MOICIIH
HaXO)KI[eHI/Ie IyMOB U BLI6pOCOB B JaHHBIX ...
a. BO3MOJKHO TP NOMOILY CPEJICTB BU3yaIU3aluu
b. HEBO3MOXHO IPY MOMOIIY CPEICTB BU3yATU3ALUH
C. He sBisgercs pyHKUUEH BU3yaln3aluu
Jliist ornipeiesieHust KOppesIliMY Yallle BCEro UCIOJb3YHOT:
TCIIJIOBBIC KAPThI
TUCTOI'PaAMMBbIL

o o

00J1aKOo CII0B
d. amarpaMmbl paccesHusI
Meton Bu3yann3anuy, KOTOPbIA JEMOHCTPUPYET YaCTOTHOCTD IIOSIBJIIEHUS CJIOB B
OIPEACIIEHHOM TEKCTE, ONPEAEIAA Pa3Mep KaKA0ro CI0Ba IPOIOPLUOHAIBHO €T0
YaCTOTHOCTH — ITO....
a. TeIuioBas Kapra
b. pammanbHas quarpamma
C. 00nako cloB
d. rucTOrpamMma, onpeeNnsIoIas YacToTy MOSBJICHUS CIOB
WHTepakTuBHAsA BU3yanu3anus — 3710 ...
d. CHHOHUM IOHATHUS «AHUMAaLUs»
b. cnoco0, mo3BONSIONIHIA TIPECTABUTH OOJIBIION 00BbEM HHPOPMALIUK B
CTPYKTYPUPOBAHHOM M CUCTEMaTU3UPOBAHHOM BUJIE, BBISIBUTH KIIIOUEBBIE CIIOBA
TEMBI
C. cnocod rpapuueckoro mpeacTaBaeHus HH(GOPMAIUH, TTO3BOJISIIOLIUIA
M0JIb30BATENI0 B3aUMOIEHCTBOBATh C CUCTEMOM OTOOpaXKeHUSI HHPOPMALUH U
Ha0JI10/1aTh OTBETHYIO PEAKIIMIO CUCTEMBI
d. yIOOHBI HHCTPYMEHT Il OTOOpaXKEHHS TIPOLIECCa MBIIUICHHS U
CTPYKTYpUPOBaHUS HH(OPMALIMY B BU3YyalbHOU opMme
Busyanuzanus B Bue NapajjielIbHbIX KOOPAUHAT UCIIOJIB3YETE JIUIS BU3yalIn3alluu
d. MHOTIOMEpPHBIX JIaHHBIX, HO Pa3MEPHOCTb HE JOJDKHA ITPEBBIIATH 3
b. MHOrOMepHBIX JaHHBIX, HO Pa3MEPHOCTH HE JOJDKHA MpeBbImarth 10
C. MHOTOMEpPHBIX JaHHBIX, pa3MEPHOCTh (OPMAIILHO HE OTPaHUYECHA
Busyanmzanus B Buje "nmui UepHoBa" sBNseTCs MpeacTaBieHneM HHPOPMAIIUU B ...
a. JIBYXMEpHOM U3MEPEHUU
b. TpexmepHOM M3MepeHUH
C. Ooinee, yeM B TPEXMEPHOM U3MEPEHHUH
Crtpoka MHOrOMEpHOH TaOIMIIbl JAaHHBIX OOBIYHO HHTEPIPETUPYETCS KaK:

a. 3amnuch
b. arpubyr
C. O0O0BEKT

d. mepemenHas
€. TpU3HAK

[Tponomxkure ppazy: "Knacrepuzamus u kinaccupukaius OTHOCITCS K...
a. crpareruu o0y4deHus ¢ yuaurenem"



b. crpareruu o6yuenus 6e3 yuurens"
C. K JIBYM Pa3HBIM CTpaTerusM: o0ydeHHs 0e3 yuuTens u 00y4eHus ¢ yuurtenem"
10. Meron nepeBbeB pemieHui (M COOTBETCTBYIOIIAS MY BU3YalTU3aIHsl) IPUMEHSETCS IS
pelieHus 3a1ay ...
a. xiaccuduranun
b. knacrepuzaruun
C. Kiaccu(UKalMu U KiacTepu3aluu

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

[Tpumep Tecta (MYK-12.1)
1. BO03MOKHOCTH BHU3yaJIM3alli¥ BKIFOYAIOT:

a. TMOANEPKKY MHTEPAKTHBHOTO M COTIIACOBAHHOTO HUCCIICIOBAHUS
b. momorup B npencraBieHUur pe3ylibTaToB
C. (dopmanM3zanuio 3a7a4 MaIIMHHOTO 00y4YEHUs
d. TOBBIICHUE TOYHOCTH MOJICNICH MAIIMHHOTO 00yYCHUS
2. Busyanuzanus pe3yabTaTOB perpeCCHOHHOIO aHaIM3a IOMOIaeT B IOJIyUeHUH CBEICHUIl
0 TOM:
a. Kakyro (popMy UMEET 3aBUCUMOCTb MEX/y UCCIIEyeMbIMU MIEPEMEHHBIMU
b. Kkakoii XxapakTep UMeeT 3aBUCHMOCTb MEX/y HCCIICyeMbIMHU ITEPEMEHHBIMU
C. KAaKylo KOJIMYECTBEHHYIO B3aUMOCBS3b UMEIOT J1Ba Habopa TaHHBIX
3. Uro momoraer crenath BU3yaau3aus B 3a7a4ax KJIacTepU3alnu:
OThIcKaTh "CKPBITYIO CTPYKTYPY'" aHHBIX.
Paznenuth HaOOp AaHHBIX HA IPEIONPEAEIEHHBIE KIIACCHI.
OnpenenuTts LEeHTp Habopa JaHHbBIX

o0 ow

Ynopsan04nTh 0ObEKTHl B CTATUCTUUYECKU OHOPOIHBIE TPYIIIBI
4. Kak Ha3bIBaeTcs AJaHHBIN Tpad?

11103 4 51789 26

a. I'pad cocrosHuit
b. Henaporpamma
C. T'mcrorpamma

d

. JlpeBo kiacTepos
5. Kak HazbiBaeTcs naHHBIN Tpad?



K-Means (scikit-learn)

PCA weighted mean of the clusters
-

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

a. I'pad cocrosHuit
b. Henaporpamma
Cc. l'ucrorpamma
d. Kacreporpamma
6. Takue maHHBIC KaK TEMIIEPATypa BO3yXa OTHOCSITCS K ...
a. HEMPEepHIBHBIM JIAHHBIM
b. auckpeTHBIM TaHHBIM
C. IEeJIOYUCIICHHBIM JaHHBIM
d. OuWHApHBIM JaHHBIM
7. Kaxkas u3 cienyromux TEXHUK BU3yaIl3alliu UCTIOIb3YeTCs Ui OTOOpaKeHUs
MHOTOMEPHBIX JAaHHBIX B BUJIE TUIABHBIX KPUBBIX HA TIOCKOCTH?
a. JInuma YepHosa
b. Tucrorpammer
c. Kpussie Dnaproca
d. [lpeBoBHaHBIC AHATPAMMBI
8. Uro mpencrasiser codoit "muro YepHoBa" B KOHTEKCTE BH3yaTU3alliy JAHHBIX ?
a. Habop mapamiensHbIX ocel 11 0TOOpaKEHUS MHOTOMEPHBIX TaHHBIX
b. Cnocob6 oToOpaXkeHHs MHOTOMEPHBIX JaHHBIX Yepe3 JIUIA, Te Kaxaas
XapaKTepUCTHKA U3MEHSET ONpeIeEHHYIO YacTh JTUIA
C. Maremartuyeckast MOJEINb JUIsSl aHATN3a BPEMEHHBIX PSI0B
d. TexHuKa KjIacTepU3alid MHOTOMEPHBIX JTaHHBIX
9. Kakwe maHHBIC 0COOESHHO YI00HO BU3YAITM3UPOBATH C IIOMOIIBIO KPUBBIX DHJIpIOca?
a. OjmHOMEpHBIC BpeMEHHBIC PSIbI
b. JIBymepHbIe BEIOOPKH C pa3HBIMHU paCpeaeICHUSIMU
C. MHoroMepHble JaHHbIE ¢ OOJBIINM YUCIOM MEePEMEHHBIX
d. HabGopbl TaHHBIX ¢ KATETOPHATLHBIMU ITEPEMEHHBIMU
10. Yro npencrasiseT co00i Kaxk0€ epeceueHue TMHUN B Tpaduke napamielbHbIX
KoopauHar?
a. IlepeceveHne ABYX MEPEMEHHBIX C OJMHAKOBBIMU 3HAYCHHUSIMH
b. TIpoekiust OAHOMEPHBIX JAaHHBIX Ha JBYXMEPHOE IMPOCTPAHCTBO
C. 3HaveHHe KaXJI0W MepeMEHHOM T OAHOU HAaOII0aeMO TOUKH
d. Ormucanue 3aBUCHMOCTH MEKY ABYMS CITydailHBIMHU BETHUYHHAMHE

Knroun: 1 a,b), 2 a,b),3a),4b),5d),6a),7c),8b),9c), 10c¢)
Kputepun olieHuBaHus: TECT CUUTAETCS MPONUICHHBIM, €ClIH OOydarolmuii OTBETHII MPABHIBHO
KaK MHHMMYM Ha MTOJIOBUHY BOIIPOCOB.



2.2. llpumepsnl 3aaanuii 1Js nadopatopubix pador (MOIIK-2.2, UTIK-8.1, UYK-12.1)
JlaGoparopuas pabora Ne 1

1. Tlocrpoiite rpaduk GpyHkimn 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

gl lw|N

2. Tlocrpoiite B omHoM okHe rpaduku AByx ¢yHnkuuu 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. ob6aBbTe K yKa3zaHHBIM JIByM IpaduKaM TPETHI — [0 CBOEMY YCMOTpeHuto. M mocrpoiite
9TH TpH rpaduKa B pa3/IeIeHHbIX OKHAX:

e Ucnomnp3ys ¢pyukuuto subplot();

e lcnons3ys dynkiuro subplots();

e (Csoboanas kommonoBka ¢ GridSpec.

JlabopaTopnasi padora Ne 2

1. Boibepute QpyHKIMIO IO HOMEPY BapHaHTa.

2. Iloctpoiite rpaduk pyHkumu. I'paduk q10KeH coiepKaTh 3arojI0BOK U MOAMHMCH OCEH.

3. CxonupyiiTe KoJ Ui MOCTpOeHUs rpaduka 1 U3MEHUTE BHEIIHUN BUJI 3ar0JI0BKA U MOANHUCEH
oceil, NCTI0b3ys HEOOXOANMBIE TAPAMETPHI.

4. Vicnionp3ys aHHOTAILMIO — BBLACTHUTE: JTOKAIbHBIM MUHUMYM (MJIM MaKCUMYM) (DYHKITUH, TOUKY
paspsiBa, TOUKy neperuda. Mcnomns3yiite pa3Hble TUIBI CTPEIIOK.

5. JloGaBbTe Ha rpaduk HAAMKUCh (TEKCT MpUAYMaTEe CAMOCTOSTENBHO).

6. JloGaBbTe emie onuH rpaduk (11:000ii), ohpopmMuTe JereHy.

BapuanTts! GyHKIuil 115 noctpoeHus rpadukoB

1 y= x+6 3 V3 1
¥2 + 13 y=cosx+7x—§
2 y=;+cosx 4 y=sin2x—x

JlabopaTopuasi paGora Ne 3

1. Tloctpoiite B oqHOM OKHeE rpaduku qByx Gpyakuuu y1(X) u y2(X), x € [0,27], Ax = 0,2. Ilpu
MOCTPOCHHUH TPaprKOB BUJ PYHKIUI U TapaMeTphl BBIOPATh COTJIACHO BapUaHTY. TOJIIUHY
JIMHUH, Pa3Mep | [[BET MapKepa, a TakKe KOHTypa MapKepa 1oao0parh CaMOCTOSATEIBHO.

\ Bapuant \ DyHKIUHN \ ITapameTps! (1BET JUHUHU, TUII MAPKeEPA, THII JIUHUH) \

7



1 y1(x) = e JKentsrit, ToUKa, CIUTONIHAS
y2(x) = cos(3x) P030BBIH, KPY)KOK, TyHKTHPHAS
2 yl(x) =e* T'ony60#i, KPECTHK, IITPUX-ITyHKTHPHASI
y2(x) = sin?(x) KpacHslii, 3HaK IUIHOC, INTPUXOBAs
3 yl(x) =e* 3eneHblil, TPEYroJbHUK BEPIIMHON BIEBO, CILIONTHAS
y2(x) = sin®(x) CuHuii, TpeyroabHUK BEPIIMHON BIIPABO, IyHKTHPHAS
4 y1(x) = 0,05e* YepHblii, MIATUKOHEYHAS 3BE3/1a, INTPUX-MYHKTHPHAS
y2(x) = 60cos(2x) | XKenTslii, 3HaK IJTIOC, ITPUXOBAS
5 yl(x) =0,1e”* JKenTelii, KBagpar, IITPUX-TYHTKTUPHAS
y2(x) = 60sin?(x) | Po3oBblIii, poM0, ITpUXOBas

2. TloctpoiiTe onuH u3 rpadukoB GyHKIMHN 1)1 Bamiero BapuanTa (Y1 wim y2), uCroyib3yinTe
1u1st moctpoeHust He meHee 500 Touek.

3. ToxGepuTe HamTydmIMii BapuaHT MapKUPOBKHU (HAa OCHOBE BU3YaJIM3aI[MH U CPABHEHUS
HECKOJIbKUX BapHaHTOB).
4. TlpopeMOHCTpUPYHTE HABBIKH MOCTPOEHUS TpauKOB C 3aIMBKOM (2-3 BapuaHTa).

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

JlabopaTopnas padora Ne 4

1. Tocrpoiite stairs-rpaduk (cTynendarsiii) s Gynkimu Y(X). [Ipu nocrpoeHnu rpadukoB
BuJ QyHKIMI 1 mapamMeTpbl BBIOpaTh COTIaCHO BapHaHTy. TONIIMHY JIMHUH, pPa3Mep U LBET
MapKepa, a TakKe KOHTypa MapKepa I1o100paTh caMOCTOSITEIbHO.

Bapuant y(X) HuTepBaJj, mar IMapameTpsI (BET JIUHMH,
THII MAPKepa, THIl TMHHUH)
1 y(x) = 10e™%* x € [0,5], Ax = 0,2 YepHElii, TpeyroibHUK
BEPIUIMHON BBEPX, CIJIONIHAS
2 y(x) =e* x €[0,4],Ax =0,2 YepHbIid, MIECTHKOHEYHAST
3Be3/1a, MyHKTUPHAs
3 y(x) =x x € [0,100],Ax =5 KpacHslii, poM0, mTpuxoBast

2. Tlocrpoiite stem-rpaduk mist Gyukmu y(x), X € [0,2m], Ax = 0,2. [Ipu moctpoeHnn
rpadukoB BUI QYHKIHIA 1 TApaMeTpbl BEIOPATh COTNIACHO BapHaHTy. TOJIIMHY JINHUH,
pasmep H IBET MapKepa, a TAKXKe KOHTypa MapKepa 1moo0paTh caMOCTOSITEIIBHO.

Bapuanr DyHKIUH ITapameTpsl (1BeT TMHUM, THII MapKepa, THII JIMHUH)
1 y(x) = cos(x) P030BBIi, KPYXKOK, TYHKTHPHASI
2 y(x) = sin?(x) KpacHblii, 3HaK IUTIOC, IITPUXOBASI
3 y(x) = sin3(x) CHHWUii, TPEYTOIIBHUK BEPIIHHON BIIPABO, ITYHKTHPHAS

3. Bam HeoOX0IMMO YCTaHOBHTH 3aBUCUMOCTDb MEXK]TY IBYMS IIEPEMEHHBIMHA (COTJIACHO
BAPUAHTY), & TAK)KE UCCIEA0BATh HEKOTOPYIO AMHAMUKY IO TOAaM.

ITocTpoliTe quarpaMMmy paccesitHus U CACNANTE MO Pe3yJIbTaTaM IIOCTPOCHHMS BBIBOJL O
HaJIMYUU U XapaKTepe CBA3H.

— Iloctpoiite cronbuaTyro AuarpaMMy, COrJIaCHO BapUaHTY.
— IlocTpolite KpyroByro quarpammy COIVIACHO BAPUAHTY.
— Bce napamMerpsl iuarpaMm 1moao0paTh CaMOCTOSITENBHO.




Bapuanrtsr 1,2,3. B Tabimne 1 npuBencHsl JaHHBIC MO OJHONW OYEHb AKTHBHOM Ha PBHIHKE
kommanuu. Mccnenyiite 3aBucumMocth Y oT (X1 — Bapuant 1, X2 — BapuaHT 2, X3 — BapuaHT 3)
3a 20 JjeT— MOCTpOoWTE AHArpaMMy PpacCesiHUsi M CJeNIaliTe BBIBOJ O HAJIMYUHU/OTCYTCTBUH
3aBUCHUMOCTH U €€ XapaKTepe.

[TocTpoiiTe 1 3amoaHUTE TAOIUITY:

Cpennmii

X1 — Bapuanr 1,

Iarnaerka, Ir. Cpenuuii Y Xo — BapHAHT 2,

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

HUToro B cpennem:

[ocTpoiiTe cToI0YaTBHIe AMAarpamMmbl: 1) 1i1st cpeanero Y 1o nsTuieTkam; 2) s cpennero (Xi
— BapuaHT 1, X2 — BapuaHT 2, X3 — BapuaHT 3) 10 nsaTwieTkaMm. Pacnonoxure qBe quarpaMmbl
PAIOM — 110 TOPU3OHTAIIH.

[TocTpoiiTe KpYroByw auHarpamMmy, OTPaKAIOUIYI0 IPOLIEHTHOE COOTHOWIeHHe Y 110
IATHIICTKAM.

Cnenaiite oOmmii BEIBOJL.

Tabmuma 1.
Yncrast npuGHLIB ($ Ob6opauyuBaemMocTh Bio:xeHHbII KosuuecTBo
Ton ’ kanuTajia OK ($, kamuTai K (8, pa6orarouux L
MJIPJT)
MJIpa) MJIPI) (ThIC. Yeu.).
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 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 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 4,2 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 18 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

JlabopaTopnasi padora Ne §

1. Bwibepute gataceT u3 BCTPOCHHOTO B seaborn is JadbHEHIIero aHanu3a (OMIHOHATBHO —
MO>KHO B3ATh JIOOBIE OTKPBITHIE TAHHBIC, UCTIONB3Ysl TI000M OTKPBITHIN PEMO3UTOPHiL).

2. HaiiguTe onmrcanue naracera (0 4eM JaHHbBIC, T/I€ B3AT U T.I1.) U JJAHHBIX (OITMCaHUE — YTO
XapaKTepU3yeT, TUM) U JoO0aBbTe B 0TYeT. M3yueHue mpeaMeTHOM 00IacTH — HEMaIOBAKHBIN
miar JJjid aHaJIMTUKA JaHHBIX.

3. IlpoBepbTe — €CTh I OTCYTCTBYIOIINE TaHHBIC, €CITH €CTh — yIaJIUTE.
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Hcronp3yst pa3mu4HOTO pojia BU3Yyallu3alliy MMPOBEANTE MCCIICIOBAHNE TaHHBIX
3aKOHOMEPHOCTH, 3aBUCUMOCTH, pactupeneneHus. CHaOauTe Kaxaplid rpaduk
HEOOXOUMBIMHU TTOJIMUCSAMU (3aT0JIOBOK, OCH, JICTCH/IA U T.I1.), BBIOEPUTE TOIXOISIIIYIO
I[BETOBYIO raMMmy. B kauecTBe oOpa3iia MOKHO B3SITh JaHHBIH Y POK.

[To xemaHuI0 MOKHO JOOABUTH IpadUKH M TUArpaMMbl, HE OTIMCAaHHBIE B Y POKE.

[To kax oMy rpaduKy JOIDKEH OBITh BBIBOJ — YTO MCCIICIOBAHO H YTO ITOJYYEHO.
CnenaiiTe o0 BBIBOJ IO padoTe.

JlabopaTopnasi paGora Ne 6

1.
2.
3.

o &

9.

[TocTpotiTe Bu3yanu3anuio Bamux gaHHBIX (JIP 5), nconwsys «JIuma YepHoBay.
HMHTepnpeTupyiTe NOJy4eHHBIA PE3YIIbTAT.

Crpynnupyiite Bamm nanssle mo kakoMy-i100 NpU3HAKY, HAAUTE LIEHTPAIbHbIC 3HAUYCHUS
0 OCTaJIbHBIM IPHU3HAKAM JUJIS KaKI0M nosrydeHHoM rpynnsl. [TocTpoiite Jluna YepHosa i
IIOJIyYEHHBIX TPYIII U BHOBb UHTEPIPETUPYHUTE PE3YNbTaT.

B kakux cinyuasx Bsl pekomeHnyere ucnoiab3oBath Jlnna YepHosa?

[TocTpoiite rpaduk napaieabHbIX KOOPAUHAT I U1 HECTPYIIIUPOBAHHBIX U
CIpYNIHUPOBAHHBIX JTAHHBIX.

[Tocroiite rpadux RadViz mis ans HecrpynnupoBaHHBIX U CTPYIIIMPOBAHHBIX JaHHBIX.
[Tocroiite nuarpammel «KpuBbie DHIprocay 1Ji HECTPYNIUPOBAHHBIX U CIPYIIIMPOBAHHBIX
naHHbIX. Kakue MOXHO caenaTh BbIBOJbI?

Kakas, Ha Bam B3, Bu3yanu3anuus «HarjasiiHEe» BCEro IEMOHCTPUPYET pa3indue B
rpymnmnax?

Cremnaiite BbIBOJIbI B 11€710M 110 JIP 6.

Jlaboparopnasi pabora Ne 7

YACTD 1. Ucnonp3yiite Habop AaHHBIX (Hampumep, MpeAcTaBieHHbI B Kypce Fish Market —
Ha0Op JAHHBIX BKJIIOYACT BHIbI PHIO, BEC, [UIMHY, BBICOTY M IIMPUHY.) UIS CIEAYIOLIUX
YIPa)KHEHUH.

Buumanmue! Eciu CTYACHTBI HMCIOT YPOBCHb ((Ha‘II/IHaIOIJ_II/II‘/’I», AOIYCKACTCA BBIITOJIHCHHUC
TOJBKO Im. 1-8 3TOro0 3adaHusl. I[aHHOG pemICHUC COIJIACYCTCA C IPCIIOAaBaATCIIEM.

Ne 3aganue O:xupaeMblii pe3yabTaT
1. MIEBUYHBINU AHAJIU3 JTAHHBbIX. BU3YAJIN3ALIUSA
[IporpammHBIil KOA €
1 3arpy3ute naracer fish.csv (B manke kypca). OIMCaHHUEM, BBIBOJI CTPYKTYPHI
VKaXUTe THIT IEPEMEHHBIX J1aTaceTa Jaracera ¢ OrmucaHueM. BoiBoj
HECKOJIBKHX 3aIiCeH JlaTacera.
5 BeiBenuTe onmcaTenbHYIO CTATUCTUKY IS BaiBox
MepeMEHHbIX JIaTaceTa
Hcnone3ys BU3yann3aluio, MOKaXHUTE, CKOIbKO
2-3 nmuarpamMMbl pa3HOTO BHJIA,
Pa3IUYHBIX BUIOB PHIO BKIIFOUAET Balll HAOOP
3. 9 WCIIOJIB3YIOTCS, B TOM YHCIIC,
naHHBIX. Mcronp3yiiTe HHTEPAKTHBHYIO
UHTEPAKTUBHBIC JHarpPaMMBbI
BU3YaIH3AIHIO.
Busyanuzanus KOppensiMOHHbIX
. 3aBHCHUMOCTEH, BBIBOJI O
Hccnenyiite, ecTh 1 Kakue-ITM00 3aBUCHMBbIC
4. HAJIMYUH WIA OTCYTCTBUH
NepeMEHHBIE.
KOPpEJISILIUY, ONMCAHUE BUA
3aBUCHMOCTH.
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Ne 3ananue Oxxumaemblil pe3yjabTaT
5 Omnpenenure TUN pacnpeneeHns KOJTNYeCTBEHHbIX Busyanu3zanus s onpeaeneHus
MIePEMEHHBIX THUTIA PACIIPEICTICHHSI, BEIBOJIBI
6 CyIIecTBYIOT JI B 3TOM HAa0Ope TaHHBIX aHOMAaJIbHBIC Busyanu3zanus Hamuyaus
" | gabaroneHusd? BBIOPOCOB, BBIBOJIBI
7 [IpoBephTe 1aHHBIE HA HAIMYUE MPOMYIIEHHBIX Busyanu3zanus nponyckoB B
" | 3HaYEHUN. IaHHBIX. BEIBOOEL.
MO3KHO MOCTPOUTH KPUBbBIE
Hcnonb3yst 3HaHUs, TIOTyYSHHBIC B XOC BBHITTOJIHEHUS DHJproca, rpaduku B
8. | maboparopnoii paboThl Ne 2, peanu3yiTe napasuiesIbHbIX KOOpJIMHATAX,
BHU3YaJIN3aI[UI0 MHOTOMEPHBIX JaHHBIX. nuia YepHona, rpaduku RadViz
U T.IL.
2. PETPECCHOHHBIN AHAJIN3
[Tyctp nepemennas Weight (y) — 3aBucumast (1iesieBas)
Busyanusauus pe3ynbTaToB
g, | HepeMeHHas. A o0Ha u3 avpyeitx ~ He3aBuCHMad (X). HOCTpoeHHS MAHEHHOH
[Toctpoiite Monens nuHelHOM perpeccun. Jlaiite
N perpeccuu. BeiBOABI.
OOIIYIO OIEHKY CO3/IaHHON MOJIEIH.
[Tycts nepemennas Weight (y) — 3aBucumast (1iesieBas)
nepeMeHHas. A 6ce opyeue — He3aBUCUMBIE (Xi). Buszyanuzanus pe3ynbTaToB.
[Toctpoiite MoaEh IMHEHHON PErPECCHH. Tpebyemble rpaduKu, BHIBOIBI.
10. | ITocrpoiite rpaduk paccesaus (scatterplot) ocrarkos Kakast Mmojiernb, Ha Balil B3I,
(residuals), mpoBepbTe pacmnpeeseHne OCTaTKOB Ha tounee (ogHOo(pakTopHas (1.8)
HOPMaJIbHOCTD. JlaiiTe OOIIyI0 OLIEHKY CO3/IaHHON i MHOTO(akTopHas (11.9))?
MOJIETIH.
Haiinure BeIOpOCH!, HAOIIOAEHUS C BHICOKOM
CTETICHbIO HAMPSHKEHHOCTH, BIUATEIbHBIC
11. . Tpebyemble rpauku, BHIBOBI.
HaOII0ICHUS JJIsI MOJIETTH, TIOCTPOSHHOM B 11.9.
Busyanusupyire pe3ynbTaThl.
VYV nanure Bce, HaligeHHble B 11.10 «qu1oxye» TOUKH U3
12. | maracera. [loctpoiite Moiens Ha OOHOBIECHHBIX I'pacduku, BEIBOABIL.
naHHbIX. CpaBHATE pe3ysbTar ¢ 1. 9
3. JMCNIEPCUHHBIN AHAJIN3
EcTp nu cTatucTryeckas 3HaYMMOCTh Pa3JInyKs Beca
13. | pp16 o Bugam? BEISICHHTE Ha YpOBHE 3HAYHMMOCTH I'paduku, BEIBOABI.
5%.

YACTD 2. Boibepute HabOp JaHHBIX, COTJIACHO Balllero BapHaHTa, 1O CChUIKaM, MPUBEIECHHBIM
HIXKE.

Crynent moxet ucnons3oBatb CBOUW BapuanT Habopa AaHHBIX — B Cllydae, Halpumep, €cliu
JTAaHHbIE CBS3aHBI C €r0 HAYYHOH paboTOMN MM IPYTUMHU HCCIIeIOBAHUSMHU.

HCO6XOIlI/IMO IMPOBECTU UCCIICAOBAHNA, OJIM3KHUE K TEM, UTO IIPOBOJUIIUCH B Yactu 1. Bo3amoxxuo
MMpoOBCACHUC OpYrux BHUIAOB aHalln3a, BMECTO/BMECTE C PErpeCCUOHHBIM: KJIACTCPU3al U,
KJIaCCI/I(bI/IKaI_[I/I}I, (baKTopHLIﬁ aHallu3 U T.II. C 00SM3aTENbHLIM MNpEACTaBJIICHUEM BU3YaAJIbHBIX
DJICMCHTOB.

3. OueHoyHble MaTepHaJbl MTOrOBOI0 KOHTPOJSA (NMPOMEKYTOYHOWH AaTTecTallMu) W
KpHUTEPUH OLCHUBAHUA

Cxema ompeieJICHHs] HTOTOBOM 0allIbHO-PEHTHHTOBOM OIIEHKH

Buasbi yueonoii Buabl onenuBaHus (0aJJIbHbIE OLIEHKH)
NesITeJIbHOCTH
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1 | 3ydeHue quCIUTIITAHBI MeponpuaTust TEKYIEero KOHTPOoJIs B Ntorosas
(popma xoHTpOIS - cemecTpe perTuHTrOBast
3a4eT, qud. 3a4er) Makcumym 100 6amios OIICHKA

2 | U3yueHue qUCIUTUIMH Meponpusrtus + | Meponpustus Hrorosas
(¢popma xoHTpOIS - TEKYILEro MIPOMEXKYTOUHOI pelTHHroBas
IK3aMeH) KOHTpOJIS B aTTecTaluu OLICHKA

ceMecTpe (9K3aMeH)
Maxkcumym 80 Maxkcumym 20
0asIoB OasIoB
Temarnueckuii JIaH Kypca
Bun MaxkcumajibHO€e
No Mojyb, Tema 3aHATHSA KOJIH4eCTBO 0aJJ10B
(JIK/JIB) 3auer,
JK3aMeH
audzaver

1 | Tema 1. KonuenryajbHble OCHOBBI

BU3YAJIHU3ALUM JAHHBIX.

Tema 1.1. KonuenTtyajibHble OCHOBBI JIK

BU3YyaIU3al1H.

Tema 1.2. Metoasl BU3yanu3auuu

MHOTOMEPHBIX JaHHBIX. VICTOpHS BU3yalTu3aiuu

nanHbIX. Kak Buzyanusanus JaHHBIX IOMOTaeT

B [IPUHITUU PEILICHUN?

Tema 1.2. CriocoObl BU3yanu3aum. JIK

bubnuorexu Python s pemennii 3anau

BHU3YaIH3aIlluu

JlabopaTtopHas padota Ne 1. JIb 10 10
2 | Tema 2. Cnoco0bl 1 HHCTPYMEHTBI

BU3YAJIM3aIMH TAHHBIX

Tema 2.1. bubnuorexu Python nns pemennii JIK

3aja4 Bu3yanu3auuu. CpaBHEHHE MOJTYYEHHbIX

BU3YaJIbHBIX 00pa30B.

Tema 2.2. Buszyanu3zaius B 3a/1a4ax MalTHHHOTO JIK

o0OyueHus

Tema 2.3. Undorpaduka u nukrorpadus

JlaboparopHas pabota Ne 2. JIb 10 10

JlabopaTtopHnas padota Ne 3. JIb 15 10
3 | Tema 3. YnpasJjieHHe KOMIIOHOBKOIi

auarpamm. MHTepakTHBHASI BU3YAJIH3ALUSs

Tewma 3.1. IHTepakTuBHAs BU3yanu3anus, JIK

6ubnuorexku Python mist nHTEpakTUBHOM

BU3YaJIM3aLlUH.

Tema 3.2. Ilpumepst 3ama4, pa30op MPUMEPOB. JIK

Hayunas Buzaynuzanms

JlabopaTtopHas padota Ne 4. JIb 15 10

JlaboparopHas pabota Ne 5. JIb 15 10
4 | Tema 4. Cioco0bI BU3yaIN3aIHH

MHOTOMEPHBIX JaHHBIX

Tema 4.1. Buzyanu3zamusi MHOTOMEPHBIX JIK

JAHHBIX: TpadyK MapauIeTbHBIX KOOPAUHAT,

muna YepHoBa, paaraibHble JUarpaMmabl.
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Bun MaxkcumasnbHoe
e Mozyib, Tema 3aHATHS KOJIMYeCTBO 0aJ1JIOB
i (JIK/JIB) 3auer,
JK3aMeH
audszayver
JlabGopaTopHas padota Ne 6. JIb 15 15
Tema S. Hayuynas Busyajusanus.
Busyaaun3anusi B HAyYHbIX HCCJIEOBAHUAX
JlaboparopHuas pabota Ne 7. JIb 20 15
PK3AMEH (®GUHAJIBHBIN ITPOEKT) 20
UTOTO 100 100

Kputepuu orieHKH OTYETOB 110 JIAOOPATOPHBIM padoTaM U (PHUHATBHOMY MPOCKTY (IK3aMEHY)

MakcuMaJbLHBIA 027171

Ne Kpurepuii JK3amen
1. Ha npoBepky npemno/iaBaTesto IpecTaBiIeHo:
1) aiin-oT4eT ¢ UCXOAHBIM KOJOM (HAIpUMep, 05
*.ipynb) ’
2) oruert B hopmare html 0,5
3) Bce MacCHBBI JIAHHBIX, HA OCHOBE KOTOPBIX 05
ObLTa MpoBeieHa paboTa (MOXKHO B apXHBeE). ’
2. OTuer coepKUT MoAPOOHbIE KOMMEHTAPHUSIMHU K 9
KOJY U pe3yJIbTaTaM BH3YyaJIN3alllu.
3. KommeHTapuu cogep:kar He TOJIbKO (akt
BBITIOJIHEHUS — IIOCTPOCHA TaKas-TO AUarpamma, HO 3
TaKXe OMMCaHUE pe3yabTaTa: 4To MOKa3bIBAET
JarpaMMa Ui rpaduk.
4. OTueTt coepKUT 0OLIHIi BBIBOJ 110 paboTe. 1
S. OOu1Mii BEIBOJ 1O paboTe OTpaXkaeT He TOIBKO
(akThI (BBIIOJIHEHO, TOCTPOEHO U T.II.), HO U 3
apryMEHTHPOBAaHHbIE BBIBOJIBI.
6 I'paduku, nuarpammsl, a Takxe Apyrue o0ObEKTHI
BU3YaJIM3alliH COMPOBOXKIAIOTCS BCEMHU
HEOOXOUMBIMH TOJMUCAMHU (OCH, HA3BaHHE, 2
nerexja (eciau HeoOX0AUMO)), TOHATHBI JIJIs
WHTEPIPETAIHH.
7. Bce BbIBO/IBI TOCTPOEHBI TPAaMOTHO,
aprymMeHTupoBaHHo. Eciu Tpebyetcs B pabote — 3
MIPEJCTaBICHbI TUIIEPCCHUIKH (HapuMmep, Ha
Tanmoopabl).
8. B nporpaMMHOM KOJie B OTYETE HET OIIUOOK. 0,5
Br10op: ycTHast 3amuTa WM oleHKa 10 OTYETY
9.1 | Ilpu 3ammTe CTYACHT OTBETHII Ha BCE 9
JIOTIOJTHUTEIIHHBIE BOIIPOCHI
9.2 | B uenom, oTYeT BHIMOJIHEH aKKypaTHO, MOPSIOK 9
HTAIOB BBHITIOJHEHUS PAOOTHI JIOTHYEH.
BCEI'O: 20

4. OueHoYHbIe MATEPHAJBI JJIA NMPOBEPKH OCTATOYHBLIX 3HAHMH (CHOPMHUPOBAHHOCTH

KOMIIeTEeHIM )

4.1. Tecr
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Mcnonb3oBaHue crioco00B BU3yalbHOTO NPEICTABICHUS IOMOXKET ...
a. WUIIOCTPUPOBATH PE3YIbTATHI PAOOTHI MOJIEIH
b. uWHTEpHnpeTHpPOBATh MOJYYCHHBIH PE3yJbTAT
C. HACTPOUTH TOYHBIEC MAPAMETPBI MOJIENIM MAITMHHOTO O0Y4YEHUS
d. OBITH CPEICTBOM OIICHKU KaueCcTBA MOCTPOCHHOW MOJICIH
HaxosxneHue 1mymoB ¥ BHIOPOCOB B JaHHBIX ...
a. BO3MOJKHO IIPU IIOMOIIY CPEJICTB BU3yaIU3alluu
b. HEBO3MOXKHO IPH HOMOILY CPEICTB BU3YyaTH3aLUH
C. He sBisAeTcs QpyHKIMEH BU3yaln3alun
Jist oripeiesieHust KOppesiuy Yalie BCEro UCIOIb3YIOT:
d. TCIUIOBBIC KAPThI
b. rucrorpammbl
C. o0iyako ciIoB
d. nmarpamMmbl paccesHus
Merton Buzyanu3anuu, KOTOPbIi J€MOHCTPUPYET YaCTOTHOCTh MOSBJICHHUS CJIOB B
OIIpEe/IeTIEHHOM TEKCTE, OIpeelisAs pa3Mep KakJ0ro CJIOBa IMPOINOPILHUOHAIBHO €ro
4aCTOTHOCTH — 3TO. ...
a. TeruioBas KapTa
b. pamuanbHast TuarpamMma
C. o0yako cioB
d. rucTorpaMma, onmpeessroIas YacTOTy HOSBJICHUS CIIOB
WHTepakTHBHAs BU3yalu3anus — 3710 ...
d. CHHOHUM IOHSATHS «@HUMALIUS»
b. cnocoO, mo3BONSIOIINIA TIPEICTABUTh OOJNBIION 00beM HH(POPMAIIUH B
CTPYKTYPUPOBAHHOM M CUCTEMAaTU3MPOBAHHOM BHJIE, BHIIBUTH KIIIOUEBBIE CJIOBA
TEMBbI
C. cnoco0 rpauyeckoro npeacTaBIeHus] THPOPMAIUH, TO3BOJISIONIMNA MTOJIb30BATEIIO
B3alMO/ICIICTBOBATH C CUCTEMOM 0TOOpakeHUsI HHQOpMAaLUK U HAaOII0JaTh OTBETHYIO
PEaKINIO CUCTEMBI
d. yHIOOHBI HHCTPYMEHT ISl OTOOpaKEHHUS TPOIECCa MBIIUICHHUS U CTPYKTYPUPOBAHUS
uHpopMalMU B BU3yalIbHOH Gopme
Buzyanu3zamus B BUJie mapajuledbHbIX KOOPAWHAT UCHIOIb3YETe IS BU3Yyalln3alluu
a. MHOTOMEpPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJDKHA MPEBBHIIIATH 3
b. MHOrOMepHBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJDKHA MpeBbIIATh 10
C. MHOTOMEPHBIX JaHHBIX, Pa3MEPHOCTH POPMATHHO HE OTPaHUICHA
Buszyanmzanus B Buje "nmui UepHoBa" sBiseTCs npeacTaBieHneM HHPOPMAIIUU B ...
a. JBYXMEpPHOM M3MEpPEHUH
b. TpexmepHOM H3MEpEHHH
C. Oojee, yeM B TPEXMEPHOM U3MEPEHUU
Crtpoka MHOrOMEpHOM TaOaMIIbI JAaHHBIX OOBIYHO UHTEPIPETUPYETCS KaK:

a. 3ammch
b. arpubyr
C. OOBEKT

d. mepemenHast
€. TMpHU3HAK
[Tponomxkure ppazy: "Knacrepuzamus u kiaaccupukaius OTHOCITCS K...
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a. cTpareruu oOy4deHus ¢ yunurteaem"

b. crpareruun oOyueHus 6e3 yunrens"

C. K JIBYM Pa3HBIM CTpaTETusM: 00ydeHHs 0e3 yuuTels U 00y4deHus ¢ yuaurenem"
10. Meron nepeBbeB pemieHui (M COOTBETCTBYIOIIAs MY BU3YaIH3allHsl) IPUMEHSIETCS IS

peleHus 3aaad ...

a. xiaccudukanuu

b. knmacrepusanun

C. KJaccu(UKaLuuU U KilacTepu3alun

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

HNudopmanus o pa3padoTunkax

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