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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTUKCHUS, IIPOBEPHEMbIC NAaHHBIMU
OLCHOYHBIMU MaTEepHaAJIaMHU

[enbto OCBOEHUS TUCIUIUIMHEI SABIIsICTCS (HOPMUPOBAHUE CIICAYIOIINX KOMIETSHIIUI:

OIIK-2. CnocoOeH  TPUMEHATh  KOMITBIOTEPHBIE/CYNIEPKOMIIBIOTEPHBIE  METO/IBI,
COBPEMEHHOE MPOrpaMMHOE 00ecrieueHre, B TOM YHUCIIe OT€YECTBEHHOTO MPOUCXOKICHUS, IS
pelieHus 3a1a4 NpoPecCuOHAIbHON 1€ TEIbHOCTH.

[IK-2. Criocoben  mpoekTupoBaTth 0a3bl  JaHHBIX, pa3padaTbiBaTh KOMIIOHEHTHI
MIPOTPAMMHBIX CUCTEM, 00ECTIeUYMBAIOIINX pabOTy ¢ 0a3aMu JaHHBIX, C IOMOIIBI0 COBPEMEHHBIX
UHCTPYMEHTAJIbHBIX CPEJCTB U TEXHOJIOTUI.

Pe3ynbraramMu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMIIETEHIIUH:

NOIIK-2.2. Ucionb3yeT  METOAbl  BBICOKOIMPOM3BOJIUTENBHBIX  BBIYHACIHTEIBHBIX
TEXHOJIOTUH, COBPEMEHHOI0 MPOTPaMMHOI0 oOOecreyeHusi, B TOM YHCIE OTEYECTBEHHOIO
MIPOUCXOKIACHHUS.

NOIIK-2.3. Ucrionb3yeT HMHCTPYMEHTAIBHBIE CPEICTBA  BBICOKOTPOW3BOIUTEIBHBIX
BBIYMCIICHUHN B HAYYHOU U MPAKTUYECKOM NEATEIBHOCTH.

NIIK-2.2. ToToB OCyIIeCTBIATh MOUCK, XpaHEHHE, 00pabOTKy U aHANNU3 HH(OpPMALUU U3
pa3IMYHBIX MCTOYHMKOB W 0a3 JaHHBIX, TpPEACTaBiIsATh ee B TpedyemoMm dopmarte ¢
MCI0JIb30BaHNEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUIL.

1. OHCHO‘IHBIC MaTepHaAJIbl TEKYLIEI0 KOHTPOJSA U KPUTCPUHU OLICHUBAHUSA

OJIEMEHTEI TEKYIETO KOHTPOJIA:
—  TEeCTHI;
— 3ammMTa JabopaTOPHBIX padoT.

1.1.TIpumepsl TeCTOB
ITpumep tecta (MOIIK-2.2)
1. Ksaprer DHckomba ObuT cocTaBiieH B 1973 roay anrimiickum MmareMatukom D. JIk.

DHCKOMOOM U TIPEACTABIISIET COOOI ...

a. 4eTeIpe HabOpa JAaHHBIX, KOTOPBIC TOYTH UJICHTHYHBI 10 OIMMCATEIHHBIM
XapaKTePUCTHKAM, HO UMEIOT pa3HOe pacIpeieiCHHe U IPH IpaduuecKomM
IPEJICTABICHUH JAIOT COBEPIICHHO OJJMHAKOBYIO KAPTUHY

b. dersipe HabOpa TaHHBIX, KOTOPBIE OYTH UACHTHYHBI 110 OMHUCATEIbHBIM
XapaKTepPUCTHKAM, ¥ HMEIOT OJIMHAKOBOE pacIpe/ielieHre, HO IIpH rpaduueckom
NPECTAaBJICHUH JIal0T COBEPIICHHO Pa3HYIO KAPTUHY

C. 4eThIpe HAOOpPa JaHHBIX, KOTOPbIC HE UACHTUYHBI 110 OIUCATEIbHBIM
XapaKTePUCTHKAM, ¥ HMEIOT Pa3Hoe paclpeieicHUe U IIPH rpapruecKkoM
NPE/ICTABJICHUH JAl0T COBEPILICHHO Pa3HYIO KapTHHY

d. uyerbipe HabOpa JaHHBIX, KOTOPbIE IOYTH UAECHTUYHBI [T0 OMMCATEILHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3HOe pacipe/ielieHne U pu rpadudeckom
MPECTaBICHUN JAIOT COBEPIICHHO Pa3HYIO KapTUHY

2. Ksapter DHCKOMOA IEMOHCTPUPYET BAXKHOCTH

a. rpaduUecKoro MmpeacTaBiICHUs MPH U3yUYECHUH JTaHHBIX

b. BBIYKCIIEHHE OMUCATENIbHBIC CTATUCTUKH TEPE]] HAauyaloM aHaIu3a JaHHBIX

C. OYHUCTKH JIaHHBIX U yAaJIEHUs OMINOOK Mepe MOCTPOCHUEM «UUTAEMBIX)
rpauKoB

d. Bu3yamu3anuu JUIs OTNPEACICHUs TOYHOCTH MO/JISIIU aHaIM3a TaHHBIX

3. BriOop Tumna BU3yanau3aiuu, Ipexae BCero, OmpeaensaeTcs:



HCIMOJIb3YEMbIMU JTAHHBIMHU
J)KeJIaHUEM HUCCIIE0BaTENS
TEMATUKOU MCCIENOBAHUA

o0 o

0OBIYHO 3aaeTCsl 3apaHee, BMECTE C OMMCAHUEM 3aJauu
4. Kro npu3sbiBai paccMaTpuBaTh aHAJIN3 JaHHBIX KaK CAMOCTOSITENIbHOE HallpaBJICHUE B
CTaTUCTHUKE, OT/IEIbHOE OT MaTEMaTUUECKON CTAaTUCTUKHU?
a. Muxasnp ®@iopan BaH Jlanrpen
b. VYwunesam I[Tnetidap
c. IHapns XKozedh Munap
d. xou Twroku
5. Kro mpuayman quarpammy «IeTyIIUHBIN rpeOeHb)?
Muxasne ®nopaH BaH JIaHrpeH
Yunesam [netidap
®nopenc Hatunarein
I'enpu bek

o0 o

6. s gero ucrnonb3yrotcs rpaduku’?
a. Jlns oroOpakeHus 3aBUCUMOCTH OJTHOW BEJTMYMHBI OT APYrou
b. Jlns oroOpakeHus BETMYHMH YacTeil eIoro
C. /Jlns cpaBHEHHS HECKOJIBKUX BEJIMYMH, H300pakEHHBIX B BUJIE BEPTUKAIbHBIX WU
TOPU30HTAJIBHBIX CTOJIOLIOB
7. Kakoli Bua BU3yanu3aly Jy4lle BCEro UCIOIb30BaTh JUIsl 0TOOPa)KEHUS BETMYNH
qacTeil 1enoro?
a. I'padux
b. T'mcrorpamma
c. Kpyrosas auarpamma
8. Jlyig KakuXx IIeJIe UCTIOJIBb3YEeTCs TUCTOorpamma’?
a. Jlig oroOpakeHus BEJIMYUH YacTel 1es10ro
b. Jlns cpaBHEHUsI HECKOJIBKHUX BEJIUYUH, N300paKEHHBIX B BU/IC BEPTUKAIBHBIX HITH
TOPU30HTAJIBHBIX CTOJIOLIOB
C. i oroOpakeHus 3aBUCUMOCTH OJHOM BEJIMUUHBI OT APYTOi
9. Yro U3 nepeurciIeHHOro MO3BOJIAIOT OTCIEKHUBATH AUHAMUKY U3MEHEHUS JAHHBIX?
a. T'ucrorpamMmmsl
b. Kpyrosbie auarpammsi
c. I'paduxu
10. TpaauLMOHHBIE METOABI BU3YaJIM3allUU MOT'YT IPUMEHATHCS B PELLICHUN CIIEAYIOIINX
3a1a4
a. TMpeJcTaBlieHHe HHPOPMALUY B HATJIATHOM BHJIE
b. BbIsIBICHHE U OLIEHKA 3AKOHOMEPHOCTEH, IPUCYIIMX UCXOJAHOMY HabOpy
JTAHHBIX
C. CHW)KEHHUE pa3MEpHOCTHU WU CKaTHe HHPOPMALIUU
YIPOILEHHUE PACUETOB VISl IOCTPOEHUS MOJENN
€. TMOMCK NMpoOenoB 1 omKrOOK B HAOOpE JaHHBIX

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

[Mpumep tecta (UI1K-8.1)



Hcnonb3oBaHue cioco00B BU3YaJIbHOTO MPEJCTABICHHS IOMOXKET ...
a. WUTIOCTPUPOBATH PE3yabTaThl pabOThI MOACIH
b. uWHTEepnpeTHpPOBaTh MOJYUYCHHBINH PE3yIbTAT
C. HAaCTPOUTDb TOYHBIC MMAPaMETPbl MOJACIIN MAIIUHHOT'O 06yquI/1;1
d. OBITH CPEICTBOM OIICHKU KaueCTBA MOCTPOCHHOM MOICIIH
HaxoxaeHue nymoB U BBIOPOCOB B JJAHHBIX ...
d. BO3MOXXHO IIpy MOMOIU CPEACTB BU3YyAJIM3alluN
b. HCEBO3MOXHO ITPpU IMMOMOIIU CPEACTB BU3YyAJIU3alluA
C. He sBisieTcs GYHKIMEH BU3YyaTHu3aIiu
Jist onpeiesieHusl KOPPENsILUYU Yallle BCEro UCHOJb3YIOT:
TCIIJIOBBIC KAaPThI
TUCTOT'PAaMMBbI

o T e

0071aK0 CJIOB
d. amarpaMMbl paccesHHsI
MeTo1 BU3yalIn3aiie, KOTOPBIA IEMOHCTPHPYET YaCTOTHOCTD TOSIBJIICHUS CJIOB B
OTIPEICICHHOM TEKCTE, OTPEACIIssA pa3Mep KaXKI0Tro CII0BA MPOMOPIUOHAIEHO €T0
YaCTOTHOCTH — 3TO. ...
a. TeruioBas Kaprta
b. pammanpHas quarpamMma
C. o00JIaKo CJIoB
d. rucrorpamma, ompeaensioIias 4acTOTy MOSABICHHUS CIIOB
HMHTepakTHBHAS BU3yaTIU3aIus — 370 ...
a. CHHOHHUM ITOHSTHS «aHUMAIIUs
b. cnoco®, Mo3BoNISIONIHIT TPEACTaBUTE OOJIBIION 00beM HH(POPMAIHH B
CTPYKTYPUPOBAHHOM M CHCTEMATH3WPOBAHHOM BHJIC, BBISIBUTH KITFOUEBEIC CJIOBA
TEMBI
C. cmoco0 rpaduuecKoro npeacTaBicHuss HHGOPMALIUH, TTO3BOJISIONTUI
10JIb30BATEIII0 B3aUMOICHCTBOBATh C CHCTEMOM 0TOOpaXKeHUSI HHPOPMALIMH U
HAOJI0IaTh OTBETHYIO PEAKIIUIO CUCTEMBI
d. ymoOHBIN HHCTPYMEHT Ul OTOOPaKEHHSI MPOIECCa MBIILICHHUS U
CTPYKTYpUPOBaHHS HH(DOPMALIMK B BU3YAJIbHOM (hopMe
Busyanu3zaius B BUJie TapaJuIeIbHBIX KOOPAMHAT MCIIOJIB3YETE JUIS BU3yaIN3alluu
a. MHOTOMEPHBIX JIAHHBIX, HO Pa3MEPHOCTh HE J0JDKHA IIPEBBIIIATH 3
b. MHOrOMepHBIX JaHHBIX, HO Pa3MEPHOCTH HE JOJDKHA MPEBHImIaTh 10
C. MHOTOMEPHBIX JIAHHBIX, Pa3MEPHOCTh (HOPMAIbLHO HE OrpaHUYCHA
Busyanu3zanus B Buze "nui YepHoBa" sSBIIIETCS Tpe/ICTaBICHUEM HHOOPMAITUH B ...
a. JIBYXMEpPHOM M3MEPEHUU
b. TpexmepHOM H3MEpEHHH
c. Ooiee, 4eM B TPEXMEPHOM U3MEPEHHUH
Ctpoka MHOrOMepHO# TabIHUIIbl JAHHBIX OOBIYHO HHTEPIPETUPYETCS KaK:

a. 3ammch

b. arpubyr

C. 00BeKT

d. mepemeHHas
€. TpHU3HaK

[Iponomxkute dpaszy: "Knacrepuzanus u kiaccupuKaust OTHOCITCA K...



a. crpareruu oOy4eHus ¢ yuutenem"

b. crpareruu oOy4denus 0e3 yunrens"

C. K JIBYM Pa3HBIM CTpaTerusMm: oOydeHus 0e3 yuauTelns u o0ydeHus ¢ yuurenaem"
10. MeTo nepeBbeB pelIeHni (M COOTBETCTBYIOIIAS €My BU3yalu3allvs) IPUMEHSCTCS s

pelieHus 3a1ay ...

a. kmaccuukanuu

b. knacrepusanuu

C. Kiaccu(UKauy U KJIaCTepH3aHU

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

[Mpumep tecra (MYK-12.1)
1. B03MOXXHOCTH BU3yaJIU3allMH BKJIFOYAOT:

a. TOJJEPKKY MHTEPAKTUBHOTO U COTJIACOBAHHOTO MCCIICIOBAHMS
b. moMmoIIb B MpencTaBiIeHUH PEe3yabTaTOB
C. Gdopmanu3anuio 3a71a4 MaIMHHOTO OO0YYCHHS
d. TOBBIIICHHE TOYHOCTH MOJICNICH MAIIIMHHOTO 00YJICHUS
2. Bwusyanmzanus pe3ylbTaTOB PErpecCHOHHOTO aHaJi3a IIOMOTaeT B TIOJYUYEeHUH CBEACHUI
0 TOM:
a. Kakyro GopMy UMEET 3aBUCUMOCTh MEXKy UCCIIETYEMBIMHU TTIEPEMEHHBIMU
b. KakoH XapaKTep UMECT 3aBUCUMOCTE MEXKAY NUCCICAYEMBIMU IIEPEMCHHBIMU
C. Kakylo KOJMYECTBEHHYIO B3aUMOCBS3b UMEIOT JBa Ha0opa JaHHBIX
3. Uto momoraer cienaTh BU3yalu3alus B 33/1a4aX KJIaCTepU3aALIUU:
OTbICKaTh "CKPBITYIO CTPYKTYPY' TaHHBIX.
Paznenuts HaOop AaHHBIX Ha MpeoNpeaAeIeHHbIE KIacChl.
Onpenenuth LHEHTP HAOOpa JaHHBIX

o0 o

YHopsa104unuTh 0OBEKTHI B CTATUCTHYECKH OJHOPOIHBIC TPYIIIIBI
4. Kak Ha3pIBaeTCs JaHHBIN Tpad?

11103 4 51789 26

a. I'pad cocrosuuit
b. JHdeunaporpamma
€. I'ucrorpamma

d

. JlpeBo KiacTepoB
5. Kak HazpIBaercs qaHHbIN rpad?



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 cocrosuuit
b. Jenaporpamma
c. T'mcrorpamma
d. Knacreporpamma
6. Takue maHHBIC KaK TEeMIIEpaTypa BO3JyXa OTHOCATCS K ...
a. HEMpEPHIBHBIM JTAHHBIM
b. aMCKpPETHBIM TaHHBIM
C. IECIOYHMCICHHBIM JaHHBIM
d. OWHApHBIM JTaHHBIM
7. Kaxkas u3 cienyromux TeXHUK BU3yaIU3aluy UCIOIb3YeTCs sl OTOOpakeHUs
MHOTOMEPHBIX JJAHHBIX B BUJIE MIABHBIX KPUBBIX HA MJIOCKOCTH?
a. Jluma YepHosa
b. T'mcrorpamMmsr
c. Kpussie Duaproca
d. JlpeBoBHUHBIC THATPAMMBI
8. Uro mpencraiseT coboii "o YepHoBa" B KOHTEKCTE BU3yaTu3alllK JaHHBIX ?
a. HaOop mapanienbHbIX Ocel uig 0TOOpaKeHUsI MHOTOMEPHBIX JIAaHHBIX
Crioco0 oToOpakeHHs MHOTOMEPHBIX JAHHBIX Yepes3 JUIa, e Kakaas
XapaKTEePUCTHKA U3MEHSET ONPEIEAEHHYIO YacTh JINLA
C. MaremaTnueckas MOJIeb AJI1 aHAJIM3a BPEMEHHBIX PAJIOB
d. TexHuka KJIaCTEpU3AIHX MHOTOMEPHBIX TaHHBIX
9. Kakue nanHbie 0COOEHHO y00HO BH3yaTHM3UPOBATH C TOMOIIBbIO KPUBBIX DHApIOca?
a. OngHoMepHbIE BpEMEHHBIE PSbl
b. JIBymepHbIe BBIOOPKH C Pa3HBIMU PACTIPEICICHUIMH
C. MHoromMepHble JaHHbIE ¢ OOJBIIUM YUCIOM MTEPEMEHHBIX
d. HaGopbl JaHHBIX ¢ KATETOPUATLHBIMH MTEPEMEHHBIMH
10. Yro npencrapiser coOoil Kaxka0€ NepecedeHre TUHUI B rpad ke napayieIbHbIX
KOOpAUHAT?
a. IlepecedeHne NByX NEpPEeMEHHBIX C OJIMHAKOBBIMHU 3HAYEHUSIMHU
b. TIpoekiusi 0IHOMEPHBIX JaHHBIX Ha ABYXMEPHOE MPOCTPAHCTBO
C. 3HadyeHHe KaKJOU MepeMEeHHOM A OJTHOM HaOII0JaeMOM TOUKHI
d. Omnucanue 3aBUCIMOCTH MEX]Ty ABYMS CIyYailHBIMH BEJTHUHHAMH

Kiroun: 1 a,b), 2a,b),3a),4b),5d),64a),7c),8b),9c), 10¢c)
Kputepuu olieHUBaHHS: TECT CYMTACTCS MPOMICHHBIM, €CIIU OOyJYarOIIUi OTBETHI MPABHIHLHO
KaKk MUHUMYM Ha MOJIOBUHY BOTIPOCOB.



[pumeps! 3aganuii s Jadoparopubix pador (MOIIK-2.2, UTIK-8.1, UYK-12.1)
JlabopaTopnasi paGora Ne 1

1. Tlocrpoiite rpaduk ¢pyHkumu Y(X).

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

2. Tloctpoiite B oiHOM OKHE Tpaduku AByx pyHkuuu 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. Jo0OaBbTe K yKa3aHHBIM JIByM TpaduKaM TPETHH — IO CBOEMY YCMOTpeHuto. M mocrpoiite
9TH Tpu rpaduka B pa3ieIeHHbIX OKHAX:

e Ucnoas3ys ¢pyukuuio subplot();

e Ucnoas3ys dyukiuio subplots();

e (CBoOoanas kommoHoBKka ¢ GridSpec.

JlaGoparopHasi padora Ne 2

1. Beibepute (hyHKITHIO IO HOMEPY BapHaHTA.

2. Ilocrpoiite rpaduk ¢pyHkmuu. I'paduk T10HKEH COAEPKATh 3ar0JI0BOK M ITOITUCH OCEH.

3. CxonupyiTe KOJI Ui MOCTPOCHUS TpadruKa ¥ M3MEHUTE BHEIITHUHA BHJI 3ar0JI0BKa U TOAIMHCEH
OCeii, UCTI0JIB3YsS HEOOXOIUMBIE MTapaMeTPHI.

4. Vcrionb3ys aHHOTALIMIO — BBIICIHUTE: JOKAJIBbHBIM MUHUMYM (MM MAKCUMYM) (YHKIIUU, TOUKY
pa3pbiBa, TOUKy neperuda. Mcnomns3yiite pasHbie THUIIBI CTPEIOK.

5. oGaBbTe Ha rpaduK HAAMUCH (TEKCT MPUAYMANTE CAMOCTOSATENBHO).

6. [loGaBsbTe emie onuH rpaduk (J1r000it), opopmure gereHmy.

BapuanTts! GyHKImMil 1715 noctpoeHus rpadukoB

1 _ x+6 3 V3 1
Y= 2113 y=cosx+—x =3
2 y:;+cosx 4 y=sin2x—x

JlabopaTopnas pa6ora Ne 3

1. Tlocrpoiite B oqHOM OKHE rpaduku aByx (pynkuuu Y1(X) u y2(x), x € [0,21], Ax = 0,2. Ilpu
MOCTPOEHUH TPadUKOB BH] (GYHKIUI U TapaMeTPhl BEIOPATh COTJIACHO BapuaHTy. TOJIIUHY
JMHHH, pa3Mep U IIBET MapKepa, a TAkKe KOHTypa MapKepa MoJ00paTh CaMOCTOSITEIBHO.

\ Bapuanr \ DyHKIUH \ ITapameTps! (11BeT JIMHUH, THII MAPKePAa, THII JIMHUH) \

7



1 y1(x) = e 5% JKenTelit, TOUKa, CIUTOMIHAS
y2(x) = cos(3x) P030BBIii, KPYKOK, IYHKTUPHAS
2 yl(x) =e™™* Toty00ii, KPECTHK, IITPUX-ITYHKTUPHAS
y2(x) = sin?(x) KpacHblii, 3HaK IUTIOC, IITPUXOBAsK
3 yl(x) =e™™ 3eieHbli, TPEYrOJIbHUK BEPIIUHOMN BIEBO, CIUIOIITHAS
y2(x) = sin3(x) CuHuii, TpeyroJbHUK BEPIIMHON BIPABO, yHKTUPHAS
4 y1(x) = 0,05e* UepHblii, MATUKOHEYHAS 3BE3/1a, IITPUX-TTYHKTHPHAS
y2(x) = 60cos(2x) | XKenrtslii, 3HaK IUIFOC, IITPUXOBAS
5 y1l(x) =0,1e™™ XKenTelit, KBagpar, MTPUX-IIYHTKTHPHAS
y2(x) = 60sin?(x) | Po30BbIii, pomM6, IITpUXOBas

2. TlocrpotiTe oquH U3 rpadukoB GyHKIHIA T Bamero BapuanTa (Y1 wim y2), HCrmob3yinTe
1utst moctpoeHust He meHee 500 Touek.

3. Toxbepute HamTy4yIInii BapuaHT MapKHUPOBKH (HA OCHOBE BU3yaIM3allN U CPABHEHHSI
HECKOJIbKUX BApUAHTOB).
4. TlponemoHCTpUpYHTE HABBIKK MOCTPOEHUS rpaMKOB C 3aIMBKOM (2-3 BapHaHTa).

5. IlpoaemMoHCTpUpyiTE HABBIKK 00pe3Ku rpaduka (orpaHudeHus sl 00pe3KH nmpuaymaiiTe
CaMOCTOSITENIHHO).

JlaGoparopuas padora Ne 4

1. Tlocrpoiire stairs-rpaduk (ctynendarsiii) mis ¢pyHkun Y(X). [Tpu mocrpoerun rpadhukos
BUJ (QYHKIMI 1 TapamMeTpsl BBIOPATh COTJIACHO BApHAHTY. TOJIUHY JIMHUH, Pa3Mep U LBET
Mapkepa, a TaKke KOHTypa MapKepa oJo0paTh caMOCTOSITEIbHO.

Bapuant y(X) HuTepBain, mar IMapameTpsI (UBET JUHUH,
THII MApKepa, TUII JIMHWH)
1 y(x) = 10e™2* x € [0,5],Ax = 0,2 YepHEIi, TPEyroJIbHUAK
BEPIIUHOM BBEPX, CILIOIIHAS
2 y(x) = e* x € [0,4], Ax = 0,2 YepHblii, IIECTUKOHEYHAS]
3Be3/1a, MyHKTHPHAsI
3 y(x) = Vx x € [0,100],Ax =5 KpacHsblii, poM0, IITpUX0oBast

2. Tlocrpoiite stem-rpaduk a1 pyukuu y(x), X € [0,21], Ax = 0,2. [Ipu nocrpoeHuu
rpadukoB BUA QYHKIUI U TapaMeTpbl BEIOPATh COTJIACHO BapuaHTy. TOJIIUHY JIMHUMY,
pasMep U IBET MapKepa, a TAKXKe KOHTYpa MapKepa 1mo100paTh CaMOCTOSTEIBHO.

Bapuant DOyHKUUH ITapameTps! (UBET JIUHUHU, TUII MAPKePa, THII JJUHUHT)
1 y(x) = cos(x) P030BbIi, KPYXKOK, TyHKTHPHASI
2 y(x) = sin?(x) KpacHblii, 3HaK TUTIOC, IITPUXOBAsI
3 y(x) = sin3(x) CuHuH, TpeyroJIbHUK BEPUIMHON BIIPABO, IyHKTUPHAs

3. Bam HeO6XOI[I/IMO YCTAaHOBHUTL 3aBUCUMOCTDb MCKAY ABYMS INIEPECMEHHBIMHA (COFHaCHO
BapI/IaHTY), a TaKKC UCCIICA0BATE HCKOTOPYIO IUWHAMUKY I10 I'OAaM.

HOCTpOfITC AuarpaMmmy pacCesaHus U cIIeIanTe 110 pe3yiibTaTaM IMOCTPOCHUS BBIBO O
HaJIMYHUU U XapaKTEPEC CBA3U.

— TIlocTtpoiite cronbuaTyto AuarpamMmy, COrJlaCHO BapHaHTY.
— Iloctpoiite KpyroByro auarpaMmmy COTJIaCHO BapHaHTY.
— Bce napamerpsl quarpaMm nogo0paTh caMOCTOSITENBHO.




Bapuantsl 1,2,3. B tabnune | npuBeneHbl JaHHbIE MO OJHONW OYEHb AKTHMBHON Ha pBIHKE
kommanuu. Mccnenyiite 3aBucumocts Y ot (X1 — Bapuant 1, X2 — Bapuant 2, X3 — BapuaHT 3)
3a 20 5meT— MOCTpOTe AUArpaMMy PpaccessHHsl W CJIENaliTe BBIBOJ O HAIWYHH/OTCYTCTBUU
3aBUCHMOCTH U €€ XapaKTepe.

[TocTpoiite u 3anmoaHUTE TAOIUILY:

Cpennnii

X1 — Bapuant 1

IsaTnneTka, IT. Cpennuii Y X; _ BagHaHT 2’
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X3 — BapuaHr 3
1 2004-2008
2 2009-2013
3 2014-2018
4 2019-2023

HToro B cpeanem:

[Moctpoiite cTo64YaThie TUarpamMmsl: 1) s cpeanero Y 1o msaTHICTKaM; 2) 1uis cpeaHero (Xi
— BapuanT 1, Xz — BapuaHr 2, X3 — Bapuanr 3) 1o nsaruiieTkaM. Pacnonoxure 1Be AuarpaMMbl
PAIOM — 1O TOPU30HTAJIH.

[TocTpoiiTe KpYroByw [aMarpamMmy, OTPaKalOU[yl0 IPOIEHTHOE COOTHOIIeHHe Y 1O
MATUJIETKaM.

Crenaiite OO BEIBOI.

Tabnuna 1.
Yncrast npHoBLIL ($ Oo0opaunBaemMocTh BJ10:keHH I KonuuecTBo
T'on ’ kanurajia OK (8§, kanmurtai K ($, padoraroumx L
Mapn) MJIpI) MJIpI) (TBIC. YeJl.).
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 1,5 5,9 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 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

JlabopaTopHasi pabora Ne §

1. BeiOepute naTacer U3 BCTPOCHHOTO B seaborn Juis AajdbHEWIIero aHanu3a (ONIHOHAIBHO —
MOJKHO B3SITh JIFOObI€ OTKPBITHIE JJAHHBIE, HCIIOJIB3YsI TFOO0H OTKPBITHIN PEIO3UTOPUIA).

2. HaiinuTe onucanue gatacera (0 4eM JJaHHbIE, T7I€ B3AT U T.11.) U JaHHBIX (ONMCAaHUE — YTO
XapaKTepU3yeT, TUIT) U J0OaBbTE B OTUET. M3ydueHue npeaMeTHON 001acTi — HeMaloBaXKHbIH
1ar JJsl aHaJIUTUKA JaHHBIX.

3. IIpoBepbTe — €CTh 1M OTCYTCTBYIOLIUE JTAHHBIE, €CIIH €CTh — YAAIHTE.




Sk

Hcnonb3ys pa3nuyHOro poja BU3yalu3alluy IPOBEIUTE UCCIEA0BAHNE JAHHBIX:
3aKOHOMEPHOCTH, 3aBUCUMOCTH, pacnpeaeneHus. CHaOauTe Kaxplid rpadux
HE00X0AMMBIMHU TOAMUCAMU (3ar0JI0BOK, OCH, JIETEH 1A U T.II.), BHIOEPHUTE ITOAXOIAIIYIO
[BETOBYIO ramMmy. B kauecTBe 00pasiia MOXKHO B3STh TaHHBIH YPOK.

[To »xenaHuio MOKHO T0OABUTH I'padMKU M JUArpaMMBbl, HE OTIMCAHHBIE B Y POKE.

[To xaxxnoMy rpaduKy JODKEH OBITH BBIBOJ — YTO UCCIEIOBAHO M YTO TOIYYEHO.
Cnenaiite oOmIMii BBIBOJ IO padoTe.

JladbopaTopHas padora Ne 6

1.
2.
3.

e

o

[TocTpoiite Bu3yanusamnuto Bamux JaHHbIX (JIP 5), ncnonesys «Jluma UepHoBay.
NHTeprpeTupyiiTe NOJIy4eHHBIA pe3ynbTar.

Crpynnupyiite Bamu ganHbie 0 KaKOMy-JMOO MPU3HAKY, HAWUTE LIEHTPAJIbHbIE 3HAYCHUS
0 OCTaJIbHBIM IPHU3HAKAM JJIs KaKJI0M noaydeHHoH rpynmnsl. [loctpoiite JInna YepHoBa mis
MIOJIyYEHHBIX TPYII U BHOBb UHTEPIIPETUPYNUTE PE3yibTar.

B kaxux cinydasx Bel pekomeHnyere ucnosnb3oBath Jlnna YepHoa?

[TocTpoiite rpaduk mapamienbHbIX KOOPIUHAT ISl ISl HECTPYIITHUPOBAHHBIX U
CTPYNIIUPOBAHHBIX JAHHBIX.

[Toctoiite rpaduk RadViz mis s HecrpynnupoBaHHBIX U CTPYNITUPOBAHHBIX TAHHBIX.
[TocTolite nuarpammel «KpuBbie DHApIOCay Ui HECTPYNIUPOBAHHBIX U CIPYIITHPOBAHHBIX
naHHbIX. Kakne MOKHO clies1aTh BEIBOIEI?

Kakas, Ha Bam B3risi, Busyanuzanus «HarjsiiHEe» BCEro IEMOHCTPUPYET pazuine B
rpynnax?

CremaliTe BEIBOARI B 11es10M 110 JIP 6.

OueHoyHble MaTepHAJbl UTOrOBOr0 KOHTPOJISA (MPOMEKYTOYHOH aTTecTanum) |
KPHUTEepPUH OLleHNBAHUS

Cxema orpeiesieHUst UTOTOBOW OaJITbHO-PEHTHHTOBOM OIICHKH

Buabl yueoHoi Buabl onenuBanusi (0a/uibHbIE OLEHKH)
AeATeIbHOCTH

1 | Usy4yeHue qUCHUIINHBI MeponpusaTHs TEKYILIETO KOHTPOJIS B = | UroroBas
(dbopma xoHTpOIS - ceMecTpe peUTUHIrOBas
3a4eT, Aud. 3a4er) Makcumym 100 GamioB OLICHKA

2 | I3yyeHue TUCIUILINH Mepomnpusitus + | Meponpusarus = | UtoroBas
(dbopma xoHTpOIIS - TEKYLIETro MIPOMEXYTOUHOU peUTUHIrOBas
IK3aMeH) KOHTPOJIS B aTTecTauuu OLICHKA

ceMecTpe (9K3aMEH)
Makcumym 80 Maxkcumym 20
0aioB OaioB

TemaTuyeckuil JIaH Kypca

Bun MaxkcuMajbHoOe
e Moy.ih, Tema 3aHATHA KOJIMYeCTBO 02J1JI0B
(JIK/JIB) 3auer,
IK3aMeH
aug3aver

1 | Tema 1. KonuenryaiabHble 0CHOBBI

BH3YAJIH3ALUM JAHHBIX.

Tema 1.1. KonnenryanbHble OCHOBBI JIK

BHU3yaIU3al1H.

Tema 1.2. MeTopl BU3yanu3aiuuu
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Moayab, TeMa

Bun
3aHATHUSA
(JIK/JIB)

MakcuMajabHoOe
KOJHYECTBO 02J1JIOB

3auer,
aud3aver

IK3aMeH

MHOTOMEpPHBIX JaHHbIX. VicTOopus Busyanuszauuu
naHHbIX. Kak Bu3yanuzanus JaHHBIX IOMOTaeT
B NIPUHITHH PEIICHUIN?

Tema 1.2. CiocoObl BH3yanu3amum.
bubmmorexku Python s pemenwuii 3amaq
BH3YaJTU3aIIH

JIK

JlabopaTtopHnas pabota Ne 1.

JIb

15

10

Tema 2. CiocoObl 1 HHCTPYMEHTbI
BU3YAJIM3AIUH JaAHHBIX

Tema 2.1. bubmmorexu Python mis pemennii
3aja4 Bu3yanu3anuu. CpaBHEHHE MOJTy4EHHBIX
BHU3YyaJIbHBIX 00pa30B.

JIK

Tewma 2.2. Buzyanu3arus B 3a7a4aXx MaliuHHOTO
00y4YeHUS

JIK

Tema 2.3. Undorpaduka u mukrorpadus

JlabopaTopnas pabota Ne 2.

JIb

15

10

JlabopaTtopnas pabota Ne 3.

JIb

15

10

Tema 3. YnpasiieHue KOMIIOHOBKOMH
auarpamMm. UHTepakTHBHAS BU3YyaIu3anus

Tema 3.1. MHTepakTUBHAs BU3yaJIU3allKs,
oubmuotexku Python mist mHTEpaKTUBHOM
BHU3YyaIH3aI1H.

JIK

Tema 3.2. [Ipumepsl 3a1a4, pa30o0p IpUMEpOB.
Hayunas Buzaynuzanust

JK

JlabGopaTtopHnas padota Ne 4.

JIb

15

15

JlaGopaTtopnas padota Ne 5.

JIb

20

15

Tema 4. Cnioco0b1 BU3yaau3annu
MHOTOMEPHBIX TAHHbBIX

Tema 4.1. Buzyanu3zamusi MHOTOMEpPHBIX
JAHHBIX: TpaUK HapaieIbHbIX KOOPANUHAT,
nuna YepHoBa, paauaabHble TUarpaMmbl.

JIK

JlaboparopHnas pabota Ne 6.

JIb

20

20

DK3AMEH (GUHAJILHBII [IPOEKT)

20

UuToro

100

100

Kputepuu o1ieHKH 0TYETOB 1O 1aO0PATOPHBIM paboTaM U PUHATEHOMY MPOEKTY (9K3aMEHY)

MakcuMaJbLHBIA 0211

Ne Kpurepuii Jxsamen
1. Ha npoBepky mpernoaBaTeinto NpecTaBiIeHo:
1) daitn-oT4eT ¢ UCXOAHBIM KOJIOM (HArpuMep, 05
*.ipynb) ’
2) ortuet B popmare html 0,5
3) BCe MacCUBBI JAHHBIX, HA OCHOBE KOTOPBIX 05
Obu1a IpoBesieHa paboTa (MOKHO B apXUBe). ’
2. OTueT coepKUT MOAPOOHBIE KOMMEHTAPHIMHU K 5

KOy U PE3yJibTaTaM BU3YyaJIU3alllH.




. MaxkcumabHbIi 0211
Ne Kpurepuii
IK3aMeH
3. KommenTtapuu conepkar He TOJIBKO (hakT
BBIIIOJIHEHUS — IOCTPOEHA TaKasi-TO Juarpamma, Ho 3
TaK)Ke€ OMKMCAaHUE PE3yJIbTaTa: YTO NOKa3bIBAET
JMarpaMma min rpaduk.
4. OTueT coaepKUT OO BEIBOJI 1O paboTe. 1
S. OO01uit BIBOJ IO pabOTE OTPaXKAET HE TOJIBKO
(baxTsl (BBIIOIHEHO, TOCTPOEHO U T.I1.), HO H 3
apryMEHTHPOBAHHBIC BBIBOBI.
6 I'paduku, muarpamMmel, a TaKKe APYrue 0OHEKTHI
BHU3YyaJIM3al[M1 COIIPOBOXKAAIOTCS BCEMU
HEO0O0XOUMBIMH MOMUCIMH (OCH, Ha3BaHUE, 2
Jeresjia (ecam Heo0X0AUMO)), IOHSITHBI JIJIs
WHTEPIPETAIHH.
7. Bce BBIBOIBI OCTPOEHBI TPaMOTHO,
aprymeHTupoBaHHo. Eciu Tpebyercs B pabote — 3
MIpe/ICTaBJIeHbl THUIEPCCHUIKU (Hapumep, Ha
TAooppl).
8. B nporpammHOM KOZie B OTYETE HET OMUOOK. 0,5
Bo16op: ycTHas 3aiuTa UK OleHKa 0 OTYETY
9.1 | Ilpm 3amuTe CTYJCHT OTBETHII Ha BCE 5
JOTIOJIHUTEIbHBIE BOIIPOCHI
9.2 | B uenom, OTYET BBHITIOJIHEH aKKypaTHO, MTOPSIOK 5
9TAIOB BBIOJHEHUS PAOOTHI JOTUYEH.
BCEI'O: 20
3. OueHoyHble MaTepHaJbl JJI NMPOBEPKH OCTATOYHBIX 3HaAHMIi (C)OPMHPOBAHHOCTH

KOMIIeTeHII 1)

3.1. Tecr

1.

Hcrnonb3oBanue crioco00B BU3YaIbHOTO MPEACTABICHHS TIOMOXKET ...

a. WUTIOCTPUPOBATH PE3YJIbTaThl PA0OTHI MOACIU

b. wuHTEpIpeTHpOBaTh MOJTYYCHHBIH PE3yIbTaT

C. HACTPOUTh TOYHBIC MTAPAMETPBI MOJICIIH MAIIMHHOTO O0YUCHUS

d. OBITH CPEICTBOM OLICHKH Ka4eCTBa MOCTPOCHHOM MOEIN
Haxosx/eHue 1myMoB 1 BBIOPOCOB B JIaHHBIX ...

a. BO3MOXXHO HPH MOMOILY CPEICTB BU3YaTH3AI[HH

b. HEBO3MOXHO IPH HOMOILY CPEACTB BU3YaTH3AIHH

C. He siBisierTcs QYHKIUEH BU3yaln3aluu
JIi1st orpe/ieNieHrst KOPPEISIIUK Yallle BCEro HCHONb3YIOT:

a. TEIUIOBbIC KapThI

b. rucrorpammer

C. 00maKo cioB

d. nmuarpaMMBbl paccesiHUsI
MeTo BU3yanu3aiim, KOTOPBIiA IEMOHCTPUPYET YaCTOTHOCTD MOSIBIICHUS CJIOB B
OIPE/ICIICHHOM TEKCTE, OTIPEACIIsis pa3Mep KaKI0ro CJI0Ba MPOMOPIHOHATIBHO €ro
YaCTOTHOCTH — 3TO....

a. TeroBas Kapra
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b. pamuanpHas muarpamma
C. 00maKo cioB
d. rHcTOrpamma, onpeeNsroNnas YacToTy MOSBICHUS CIIOB
5. HHTepakTuBHas BU3yalIH3alus — 37O ...
d. CHHOHUM IOHATHUS «aHUMaLUS»
b. cmoco0, mo3BosIONIMIA IPEACTABUTE OOJIBIION 00beM HHPOPMAIIHH B
CTPYKTYPUPOBAHHOM M CUCTEMAaTU3UPOBAHHOM BUJIE, BBIIBUTH KJIFOUEBbIE CIIOBA
TEMBI
C. cmocob rpauuecKoro MpeacTaBIeHUs WH(OPMAIINH, TIO3BOJISIOLINHA MOIB30BATEIIO
B3aUMO/ICHICTBOBATh C CUCTEMOMN 0TOOpakeHHs HH(POPMaLIUU U HAOII01aTh OTBETHYIO
PEaKIUI0 CUCTEMBI
d. yIOOHBII HHCTPYMEHT JJIsl OTOOpaXKEHHUS TIPOIECCa MBIIUICHUS U CTPYKTYPUPOBAHHUS
nH(popmaluy B BU3yallbHOU (hopme
6. Busyanmzanus B BUe NapaiebHBIX KOOPAWHAT UCIIOJIB3YeTe IS BU3yaIN3alluu
d. MHOTOMEpHBIX JJaHHBIX, HO Pa3MEPHOCTb HE JOJKHA IIPEBBIIAThH 3
b. MHOTOMEpPHBIX JaHHBIX, HO Pa3MEPHOCTh HE J0JIKHA MPeBbImaTh 10
C. MHOTOMEpHBIX JJaHHBIX, pa3MEpPHOCTH (JOPMaJILHO HE OrpaHUYEHA
7. Bwusyanuzarus B Buje "nui UepHoBa" sBIseTCS MpeACcTaBiIeHUEM HH(POPMAITUH B ...
a. JIBYXMEpPHOM M3MEPEHUU
b. TpexmepHOM H3MEpEHUH
c. Ooiee, 4eM B TPEXMEPHOM U3MEPEHHUH
8. Crtpoka MHOrOMEpHOU TaOJUIIbI JAHHBIX OOBIYHO HHTEPIPETUPYETCS KaK:

a. 3aIuch
b. arpubyr
C. O0OBEKT

d. mepemenHas
€. TMpU3HAK
[Iponomxute dpa3y: "Knacrepuzanms u kiaccudukaius OTHOCITCS K...

©

a. cTpareruu o0y4yeHus ¢ yuureiaem"

b. crpareruu oOyuenus 6e3 yuurens"

C. K /BYM Pa3HbIM CTpaTerusim: o0ydeHus 06e3 yauresns 1 o0ydeHus ¢ yuurenem"
10. Meton nepeBbeB perieHnid (1 COOTBETCTBYIONIAS €MY BU3yalu3allvs) IPUMEHSIeTCS s

pelieHus 3a1ay ...

a. kiaccuduKanuu

b. kmacrepuzaiuu

C. Kiaccu(UKalMK U KIaCTepU3aINH

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

HNudopmanus o paspadorunkax

Mapyxuna Omnbera BrnagumupoBHa, KaHA. TEXH. HAyK, JOLEHT, JOLEHT Kadeapsl
TEOPETUYECKUX OCHOB HHpopmatuku TI'Y
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