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1. KoMneTeHIMH M HHIAUKATOPHI UX JOCTHKEHUS, IPOBepsieMble JAHHBIMH OLICHOYHBbIMH
MaTepHaIaMu

[enbr0 OCBOSHUSI TUCIUTUIMHEI SIBISIETCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-2 Cnoco0GeH mMOHMMaTh HPUHIUNBI PabOTHl COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTMM M NPOrpaMMHBIX CpPEJICTB, B TOM YHCJIE OTEYECTBEHHOI'O IPOMU3BOJCTBA, U
UCIIOJIb30BaTh UX MPH PEIICHUH 33]1a4 IPOopEeCCUOHATIBHOM 1eATEIbHOCTH.

[IK-8 Cnocoben ocymecTBisiTb cOOp W MOATOTOBKY JAHHBIX JUISI  CHUCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

VYK-12 CnocobeH miaHUpoBaThb U OPraHU30BBIBaTh CBOIO JIEATEIBHOCTh B LKU(pPOBOM
IIPOCTPAHCTBE C YYETOM IPABOBBIX M JTUYECKUX HOPM B3aUMOJEHCTBUS YEJIOBEKa U
MCKYCCTBEHHOI'O MHTEJIJIEKTa U TpeOOBaHUN MHPOPMAIMOHHON 0€30I1aCHOCTH.

Pe3ynpraramMu 0CBOEHUS IUCLUIUIMHBI ABIIIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMITETECHIIM:

NOIIK-2.2 IlpumensieT 3HaHus, OJIy4€HHbIE B 001aCTH WH(POPMAIIMOHHBIX TEXHOJIOTUN
U IIPOTPaMMHBIX CPECTB, TP PEIICHUH 33]1a4 Po(ecCHOHAIbHON 1eATeIbHOCTH

NIIK-8.1 OcymecTBisier IIOUCK  JIaHHBIX B OTKPBITBIX HCTOYHUKAX,
CHEIHAIM3UPOBAHHBIX OMOJIMOTEKAX U PETIO3UTOPUIX

NVYK-12.1 BriOupaer coBpeMEHHbIE TEXHOJOTMM M CHUCTEMbl HCKYCCTBEHHOI'O
MHTEJJIEKTA /7Sl peleH s 3a1a4 B Ipo(eCCUOHATIbHON AesITeIbHOCTH

2. OIIeHO‘leIe MaTepHaJbl TCKYHICI0 KOHTPOJISI U KPUTECPUU OLICHUBaAHUSA

DJEeMEeHTHI TEKYIIET0 KOHTPOJIS:
—  TECTBHI;
— 3amuTa JabopaTOpHBIX padoT.

2.1.Ilpumepsl TecTOB
[Tpumep tecra (MOIIK-2.2)
1. Ksaprer DHckomba ObuT cocTaieH B 1973 roay anrimiickum MmareMatukom D. JIx.

OHCKOMOOM U MpeCcTaBIseT coO0H ...

a. 4eTslpe HaOOpa JAHHBIX, KOTOPHIE MOYUTH UACHTUYHBI 10 ONMHUCATEIHHBIM
XapaKTepUCTUKAM, HO UIMEIOT Pa3HOE paclpesieieHue U U rpaduuecKom
IIPEJICTaBICHUN Jal0T COBEPIIEHHO OJMHAKOBYIO KapTUHY

b. uerbipe Habopa TaHHBIX, KOTOPBIC MIOYTH UACHTHYHBI 10 ONUCATEIEHBIM
XapaKTePUCTHKAM, U IMEIOT OJJMHAKOBOE pacIipe/ielieHue, HO IPU TpapruecKoM
MIPEJICTaBICHUU JAIOT COBEPIICHHO PAa3HYIO0 KAPTHUHY

C. ueTblpe Habopa JAHHBIX, KOTOPbIE HE HJIEHTUYHBI 110 ONHUCATETbHBIM
XapaKTepUCTHKAM, U UMEIOT Pa3HOe pacrpeesieHue U MpH rpaguueckom
IIPEJICTAaBICHUN JAlOT COBEPIIEHHO Pa3HYIO KapTUHY

d. derpIpe HAOOpa TAHHBIX, KOTOPBIC MIOYTH UACHTHYHBI IT0 OMUCATETLHBIM
XapaKTepUCTUKAM, HO UIMEIOT Pa3HOE paclpesieieHue U pU rpaduuecKom
IIPEJICTAaBICHUN JalOT COBEPIICHHO Pa3HYIO KAPTHUHY

2. Ksaprer DHCKOMOA IEMOHCTPUPYET BAXKHOCTh

a. TpauUecKoro MpeacTaBiIeHHs IPU U3yUYEHUH TaHHBIX

b. BbIYKCIIEHHE OMMCATEIBHBIC CTATUCTUKY MEPE]] HAYaJIOM aHaIM3a JaHHBIX

C. OYHMCTKH JaHHBIX U YAAJCHUS OLIUOOK Mepes MOCTPOCHUEM «UUTAEMBIX)
rpadukoB

d. BU3yanuzanuu AJIs OTNPEIeNICHHs] TOYHOCTH MOJICIH aHaIi3a JaHHBIX

3. Br10op THIa BU3yanu3aiym, Ipexie BCero, ONpeeNsieTcs:



WCIIOJIb3yEMbIMU JJAHHBIMHU
JKeJTaHHEM HCCIISIOBATEs
TEMAaTHUKOH HUCCIIETOBAHUS

o o o

0OBIYHO 33/1a€TCs 3apaHee, BMECTE C OMMCAaHUEM 3a/1a4u
4. Kto mpu3bIBall paccMaTpUBaTh aHATU3 JAHHBIX KaK CAaMOCTOSITENIbHOE HAMIPABJICHUE B
CTaTUCTHUKE, OTACIIBHOE OT MAaTEMaTHYECKON CTaTUCTUKU?
a. Muxasns @nopan BaH Jlanrpen
b. VYuneawm [lneiidap
c. Iapns XKozed Munap
d. Jxou Twroku
5. Kro npunyman nuarpaMmy «IeTyIIMHBIA rpeOeHbY ?
Muxasnp @nopan BaH Jlanrpen
Yunesaum [netidap
®nopenc Haltunrenn
I'enpu bex

o0 o

6. s 4ero ucnosb3yroTes rpaduku’?
a. [l oroOpakeHus 3aBUCUMOCTH OJJHOW BEJTMYHHBI OT IPYroi
b. Jlns oToOpaXkeHHsT BEIMYKMH YacTEH 1ET0r0
C. Jlns cpaBHEHUS HECKOJIBKHUX BEIMYUH, U300paKEHHBIX B BUE BEPTUKAIbHBIX WU
TOPU30HTAJILHBIX CTOIOLIOB
7. Kakoit BUJl BU3yaJTH3aIl1 JIy4Ile BCEro UCIOIb30BaTh ISl OTOOPaKEHUS BETUUHUH
yacTeil nenoro?
a. I'padux
b. T'mctorpamma
c. Kpyrosasa nuarpamma
8. Jlns kakux Imemei MCrmob3yeTcs TucTorpamma’?
a. Jlns oroOpakeHus BETUYMH YacTel IeJI0T0
b. Jlns cpaBHEHUS HECKOJIBKHX BETHYHH, H300PaKEHHBIX B BUJIC BEPTHKAIBHBIX WM
TOPU30HTAJILHBIX CTOIOLIOB
C. Jnst oToOpaskeHus: 3aBUCUMOCTH OJHON BETMYUHBI OT JPYTron
9. Yro M3 mepevnCcICHHOTO MO3BOJISIOT OTCIE)KUBATH TMHAMHUKY U3MEHEHHUS TaHHBIX ?
a. T'mcrorpammel
b. Kpyrossie auarpammbi
c. I'paduxm
10. TpanuuuoHHBIE METOBI BU3YAIU3AIMH MOTYT IPUMEHSATHCS B PELLICHUH CIEAYIOLIUX
3a1a4
a. TIpelcTaBlieHHE HHPOPMAIUU B HATJITHOM BUJIE
b. BbIsSBIEHHE U OLIEHKA 3aKOHOMEPHOCTEH, MPUCYLIUX UCXOTHOMY Ha0Opy
JAHHBIX
C. CHIKEHHE pa3MEpPHOCTHU WU cxKaThe nHpopMaluu
YIPOIIEHUE PACUYETOB IS IOCTPOCHUS MOJEIN
€. TIOHWCK MPOOENoB U OMOO0K B HAOOPE TaHHBIX

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

[Mpumep tecra (UI1K-8.1)



Hcnonp30BaHne ClIOCOO0B BU3YAIBHOTO TIPEICTABICHUS TOMOXKET ...
a. WDUIIOCTPHUPOBATH PE3yJIbTAThI PA0OTHI MOJICITH
b. uHTEpIpeTHPOBATH MOTYUCHHBIN PE3yIbTAT
C. HACTPOUTH TOYHBIC TAPAMETPhI MOJICH MAITUHHOTO O0YYCHHS
d. OBITH CPEICTBOM OLIEHKU Ka4yeCTBa MOCTPOCHHON MOICITN
HaxosxeHue 1mymMoB U BBIOPOCOB B JIaHHBIX ...
d. BO3MOKHO MPU MOMOIIU CPEJICTB BU3YATH3AIHH
b. HEBO3MOXKHO MPH MOMOIIK CPEACTB BU3YaTH3AI[HH
C. He sBIseTCS QYHKIMEH BU3yaTu3aluu
Jliist onipeiesieHrst KOPPEISI|K Yalle BCero UCIOJIb3YIOT:
TEIUIOBBIC KapThI
TUCTOTPaMMBI
0071aK0 CJI0B

oo

d. AmarpaMmbl paccesHUsI
Merton Bu3yanusaiuu, KOTOPbIH JEMOHCTPUPYET YACTOTHOCTD MOSIBICHHUS CJIOB B
OIpPEECIEHHOM TEKCTE, ONPENEIAA pa3Mep KaKI0ro CI0Ba IPONOPLUOHAIBHO €r0
YaCTOTHOCTH — 3TO....
a. TeruloBas KapTa
b. panuansHas qu@arpamMma
C. o00mnaxo cioB
d. Tucrorpamma, onpeaesronas YaCTOTy MOSBICHHS CIIOB
WHTepakTHBHAs BU3yaTU3aIHs — 3TO ...
d. CHHOHUM IOHATHS «aHUMAIHSDY
b. cmoco0, mo3BOISIONIHIA TPEICTABUTH OONBIION 00beM UH(OpMAIIH B
CTPYKTYpPHUPOBAHHOM M CUCTEMAaTU3UPOBAHHOM BUJE, BBIIBUTH KIHOUYEBBIE CIIOBA
TEMBI
C. cnoco0 rpadguueckoro nNpeacTaBaeHUs HHPOPMALUH, T03BOJISIOLIHA
MI0JIb30BATEINIO B3aMMOACHCTBOBATE C CUCTEMOM 0TOOpakeHust HH(pOpMaIUK U
HaOJII01aTh OTBETHYIO PEAKLIUIO CHCTEMBI
d. yHZOOHBIN HHCTPYMEHT JIsi OTOOPa)KEHHUS IPOLIECCa MBIIUICHHS U
CTPYKTYpUpPOBaHUA HH(OPMALIUU B BU3YyalbHOU opMme
Busyanuzanus B Bue napajjiesIbHbIX KOOPAUHAT UCIIOJIb3YETe ISl BU3yaIU3aluu
d. MHOTOMEpPHBIX JIaHHBIX, HO Pa3MEPHOCTh HE JOJKHA IPEBBIIIATH 3
b. MHOroMepHbIX TaHHBIX, HO Pa3MEPHOCTh HE JOJDKHA MpeBbIIaTh 10
C. MHOTOMEpHBIX JIaHHBIX, PA3MEPHOCTh (POPMATILHO HE OrPAHUYEHA
Busyanu3zanus B Buge "nun YepHoBa" siBiseTcs npeacTaBieHueM HHPOPMAIMU B ...
a. JBYXMEPHOM M3MEPEHUHU
b. TpexmepHOM M3MEpEeHHU
c. Ooiee, UeM B TPEXMEPHOM U3MEPEHUU
Ctpoka MHOroMepHO! TaOIUIIbl JAHHBIX OOBIYHO UHTEPIPETUPYETCS KaK:

d. 3alHucCh

b. arpubyr

C. OOBEKT

d. mepemeHHas
€. TpHu3HaK

[Tponomxute ¢ppasy: "Knacrepuzanus u KinaccupUKams OTHOCITCS K...



a. cTpareruu OOy4eHUs C yauTesem"

b. crpareruu oOyuenus 6e3 yuurens"

C. K JIBYM Pa3HbIM CTpaTerusiM: o0y4yeHus 0e3 yuuress u 00ydeHus ¢ yunrenem"
10. Meton nepeBbeB pelieHui (M1 COOTBETCTBYIOIIAs €My BU3yalln3alus) MpUMEHseTCs s

peleHus 3ajay ...

a. kiaccuduxanuu

b. xmacrepuzanuu

C. Kiaccu(MKaIWU U KIIaCTePH3AINN

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

[Mpumep tecta (MYK-12.1)
1. BO03MOKHOCTH BU3yaH3ali¥ BKIIOYAOT:

a. MOAJEPKKY MHTEPAKTUBHOI'O M COIIACOBAaHHOTO MCCIIEOBAHUS
b. momolup B peCTaBICHUN PE3YIIbTATOB
C. Qopmanuzanuio 3a1a4 MAIIMHHOTO O0yUYEHUS
d. TOBBIIEHHE TOYHOCTU MOJIENICH MAIIMHHOTO O0YYEeHUS
2. Busyanuzanus pe3ysibTaTOB PErpEeCCHOHHOTO aHaJIM3a MOMOTAeT B MOJIyYeHUH CBEACHUI
0 TOM:
a. Kakym (opMy UMEeT 3aBUCUMOCTh MEX/Ty HCCIIeyeMbIMU TIEPEMEHHBIMA
b. Kkakoii XxapakTep UMeeT 3aBUCHMOCTb MEXy HCCIICyEMbIMU ITIEPEMEHHBIMU
C. KaKyIO KOJIMYECTBEHHYIO B3aUMOCBSA3b UMEIOT J1Ba Ha0opa JTaHHbBIX
3. Uro momoraer cliesnaTh BU3yalau3alus B 3a7adax KilacTepu3aluu:
OTpIcKaTh "CKPBITYIO CTPYKTYpPY' NaHHBIX.
PaznenuTs HaOOp JaHHBIX HA MPEIOPEICICHHBIE KIIACCHI.
Onpenenuts HEHTp HAOOpa JaHHbBIX

e o o

YHOpﬂIIO‘-H/ITB 00BEKTHI B CTATUCTUYECKHA OIHOPOJHBIC I'PYIIIIbI
4. Kak Ha3pIiBaeTcs NaHHbIN Tpad?

11103 4 51789 26

a. I'pad cocrosuuit
b. Jenaporpamma
c. I'mcrorpamma

d

. JIpeBo kiactepoB
5. Kax HasweiBaeTcs nanHbIid 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 cocrostamii
b. Jlenaporpamma
c. T'mcrorpamma
d. Kunacreporpamma
6. Takue naHHBIC KaK TEMIIEpPAaTypa BO3yXa OTHOCSITCA K ...
a. HeNpepBIBHBIM JJAHHBIM
b. IUCKpETHBIM JaHHBIM
C. IETOYHUCICHHBIM JIaHHBIM
d. OWHApHBIM TaHHBIM
7. Kaxkas u3 cienyrommx TeXHUK BU3YyaIU3aI[uu UCIIOIB3YeTCs TSl OTOOPaKEHUS
MHOTOMEPHBIX JaHHBIX B BHJIC TUTABHBIX KPUBBIX Ha TUIOCKOCTH?
a. Jluma YepHosa
b. T'mcTorpammsl
c. Kpussie DHjproca
d. JlpeBoBHIHBIC UATPAMMBI
8. Uro npencrasnser coboit "numo YepHoBa" B KOHTEKCTE BU3YaIU3aIlUH TaHHBIX ?
a. Habop mapamiensHbIX Ocei ik 0TOOpaKEHUSI MHOTOMEPHBIX JTAaHHBIX
b. Cnocob6 oToOpakeHus MHOTOMEPHBIX JIaHHBIX Yepe3 JIUIA, TIe Kaxaast
XapaKTEPUCTHKA U3MEHSET ONPEACIEHHYIO YacTh JTUIA
C. MaremaTnyeckass MOJIEb JIs aHAJTN3a BPEMEHHBIX PSJIOB
d. TexHuka KIaCTEPU3AIUK MHOTOMEPHBIX TAHHBIX
9. Kakue nanaple 0COOCHHO y/I00HO BU3yaJIM3UPOBATH C MOMOIIIBIO KPUBBIX DHpIoca?
a. OpmHOMEpHbIE BpPEeMEHHBIE PSIbI
b. JIBymMepHbIe BBIOOPKH C pa3HBIMH paclpeICiICHUIMHU
C. MHoromepHbIe TaHHbIE ¢ OOJBIIUM YUCIOM MEPEMEHHBIX
d. Habopbl JaHHBIX C KaTErOpHaIbHBIMH ITEPEMEHHBIMHU
10. Yro npexacrasisieT coOOH KaxI0€ NepeceueHue JMHUN B TpaduKe MmapauieTbHbIX
KoopAauHat?
a. Ilepeceuenue AByX NEPEMEHHBIX C OJMHAKOBBIMU 3HAYCHUSIMU
b. TIpoexiwst OTHOMEPHBIX JaHHBIX HA JBYXMEPHOE MPOCTPAHCTBO
C. 3HaveHHEe KaXAOW MEPEeMEHHOU ISl OJHON HAOII0JaeMO TOUKH
d. Omnucanue 3aBUCUMOCTH MEXY ABYMSI CITy4ailHBIMU BETHUHHAMU

Kmroun: 1 a,b), 2 a,b),3a),4b),5d),6a),7c),8b),9¢c), 10¢c)
Kpurepun OlCHUBAHMS: TECT CUUTAETCS MPOMIECHHBIM, €CIIM OOyYaroN[Hii OTBETHII MPABUIBHO
KaK MHHAMYM Ha [OJIOBMHY BOIIPOCOB.



Ipumeps! 3axanuii 1 Jadoparopubix pador (MOIIK-2.2, UTIK-8.1, ©YK-12.1)
JlabopaTopHas paGora Ne 1
1. Tloctpoiite rpaduk Gpyukimu 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. Tlocrpoiite B ogHOM OKHe rpaduku aByx ¢yHknuu Y1(X) u y2(X).

Bapuant y1(x) y2(X) I/IHTepBaJI, mar
1 y1(x) = 10e™%** y2(x) = cos(20x) € [0,1], Ax = 0,01
2 y1(x) = 10e~* y2(x) = sin?(10x) € [0,1], Ax = 0,01
3 yl(x) = 10e™ y2(x) = sin3(20x) € [0,1], Ax = 0,01
4 y1(x) = 10e”* y2(x) = cos(20x) € [0,1], Ax = 0,01
5 y1(x) = 10e”* y2(x) = sin?(20x) € [0,1], Ax = 0,01

3. JloOaBbTe K yKa3aHHBIM JABYM Ipad)MKaM TPETHIi — 110 CBOEMY ycMOTpeHuto. 1 mocTpoiite
3TU TpU TpaduKa B pa3AeIeHHbIX OKHAX:

e Hcnoas3ys ¢pyukmmro subplot();

e Hcnoas3ys ¢yukmmro subplots();

e (CBoOoanas komnoHoBka ¢ GridSpec.

JlabopaTopHas paGora Ne 2

1. Beibepute QyHKIHIO IO HOMEPY BapHaHTA.

2. Ioctpoiite rpaduk GyHkuuu. ['paduk H0KeH colepKaTh 3aroJ0BOK U MOIIMTUCH OCEH.

3. Cxonupyiite KO JUIsl MOCTPOSHUsI rpaduKa 1 U3MEHUTE BHEITHUI BHJI 3ar0JI0OBKA U MOJIHCEH
ocei, NCTIOJIB3ys HE0OXOAUMBIE TAPAMETPHI.

4. Ucnionb3ys aHHOTALIMIO — BBIJICINUTE: JOKAIBbHBIM MUHUMYM (UM MaKCUMYM) QYHKITUH, TOUKY
paspsiBa, TOUKy neperuda. Mcnonp3yiiTe pa3Hbie THUITBI CTPEIIOK.

5. lo6aBbTe Ha rpadMK HAAMMKUCH (TEKCT MPUIyMaNHTE CaMOCTOSTEIIBHO).

6. JloGaBwTe eme oauH rpaduk (J1ro0oit), opopMHUTe JTeTeHIy.

BapuanTts! dyHKImMil 1715 moctpoeHus rpadukoB

1 )= x+6 3 B V3 1
Y2+ 13 y=cosx+—x—3
2 y=g+cosx 4 y=sin2x—x

JlabopaTopHas paGora Ne 3

1. Tloctpoiite B oqHOM OKHE rpaduku aByx ¢pyrknuu Y1(X) u y2(x), x € [0,27], Ax = 0,2. Ilpu
MOCTPOCHNUU TPaPHUKOB BUJ (PYHKIHI U TapaMeTphl BBIOPATh COTJIAaCHO BapHaHTY. TOIIUHY
JIMHAM, pa3Mep U IBET MapKepa, a TakyKe KOHTypa MapKepa MoA00paTh CaMOCTOSTEIBHO.

\ Bapuant \ DYyHKIUHA \ ITapameTpsl (IBET JUHUHU, THIl MAPKEPA, THII TUHUH) |

7



1 y1(x) = e %> XKenteiid, ToUKa, CIUTONIHAS
y2(x) = cos(3x) P030BbI#, KPY)KOK, TyHKTHPHAS
2 yl(x) =e7* I"omy06oii, KpeCcTHK, MTPUX-TTYHKTUPHAS
y2(x) = sin?(x) KpacHbli, 3HaK IUTIOC, IITPUXOBASI
3 yl(x) =e™* 3emneHbIi, TPEYroJbHUK BEPIIIMHOM BICBO, CILIONIHAS
y2(x) = sin3(x) CuHUA, TPeyroNbHUK BEPIINHON BIPABO, TIYHKTUPHAS
4 y1(x) = 0,05e* YepHblif, MATHKOHEYHASI 3B€3/1a, IITPUX-ITYHKTUPHAS
y2(x) = 60cos(2x) | XKenTblii, 3HaK IJTIOC, IITPUXOBAs
5 y1(x) =0,1e” JKenterit, KBaaApaT, MTPUX-TTYHTKTHPHAS
y2(x) = 60sin®(x) | Po3oBblIii, poM0, ITpUXOBas

2. Tloctpoiite onuu u3 rpadukoB GPyHKIMH 1)1 Bamiero BapuanTa (Y1 win y2), uCrosib3ynTe
11st noctpoeHust He meHee 500 Touek.

3. IloxGepute HamIydlIMi BapuaHT MapKUPOBKHU (HA OCHOBE BU3yaJIM3allu U CPABHEHMUSI
HECKOJIbKUX BapUaHTOB).
4. TIponeMOHCTpPHpYHTE HABBIKU MOCTPOCHUS TPaPHKOB C 3JIMBKOH (2-3 BapuaHTa).

5. IlponeMoHCTpupyiTE HABBIKK 00pe3KH rpaduka (OrpaHu4YeHUs JUIsl 00Ope3KH MpuayManTe
CaMOCTOSITEJIBHO).

Jlaboparopnas pabora Ne 4

1. Tloctpotite stairs-rpaduk (crynendarsiii) aas yukiuu Y(X). [Tpu noctpoernn rpadukos
BUJ QYHKIIMIA ¥ TapaMeTphl BEIOPATh COTJIACHO BapuaHTY. TONIIUHY TUHUH, pa3Mep U IIBET
MapKepa, a Tak)Ke KOHTypa MapKepa MoJ00paTh CaMOCTOSITEIBHO.

Bapuaut y(X) HuTepBan, mar IMapameTpsl (UBET JUHHUH,
THII MAPKEPA, THII JTHHHH)
1 y(x) = 10e™%* x €[0,5], Ax = 0,2 YepHblii, TPEyrOJbHHUK
BEPUIMHON BBEPX, CILJIOLIHAS
2 y(x) =e* x €[0,4],Ax =0,2 YepHbIid, IECTHKOHEYHAS
3Be3/1a, IyHKTHPHAS
3 y(x) = Vx x € [0,100],Ax =5 KpacHblit, pomM0, mTpuxoBas

2. Tlocrtpoiite stem-rpaduk aust hyukmu y(x), X € [0,2m], Ax = 0,2. [Ipu moctpoeHnn
rpadukoB BuI QYHKIHMI ¥ TApaMeTphl BEIOPATh COracHO BapuanTy. TOJIIMHY JTHHAY,
pa3Mmep U [BET MapKepa, a TakyKe KOHTypa MapKepa o100paTh CaMOCTOSTEIIBHO.

Bapuanr DyHKIUH ITapameTps! (BET TMHUM, THII MAPKePa, THI JIMHUH)
1 y(x) = cos(x) P030BBIi, KPYXKOK, TyHKTUPHASI
2 y(x) = sin?(x) KpacHblif, 3HaK TUIIOC, IITPUXOBas
3 y(x) = sin3(x) CuHMii, TpeyroJbHUK BEpIIMHON BIPABO, TyHKTUPHAS

3. Bam He00X0IMMO YCTAaHOBHTH 3aBHCHMOCThH MEKY IBYMSI IIEPEMEHHBIMHU (COTJIACHO
BapHaHTY), a TAK)Ke UCCIIeI0BaTh HEKOTOPYIO JUHAMUKY IO FOJIaM.

[Toctpoiite auarpaMmy paccesHus U CEJIaiTe 10 pe3yibTaTaM IOCTPOEHNUS BBIBOJ O
HaJIMYUH U XapaKTepe CBS3U.

— TlocrpoiiTe cronb4aTyro quarpaMmmy, COTJIaCHO BapUaHTY.
— TloctpoliTe KpyroByro AMarpaMmy COTJIiaCHO BapHaHTY.
— Bce napamerpsl iuarpaMm 1moi00paTh CaMOCTOSITENBHO.




Bapuantbl 1,2,3. B Tabnuue 1 npuBeaeHsl AaHHBIE MO OJHOM OYEHb AKTHBHOM Ha pBIHKE
kommanuu. Mccnenyiire 3aBucumocts Y ot (X1 — BapuaHT 1, X2 — BapuaHT 2, X3 — BapuanT 3)
3a 20 5eT— mocTpoiiTe AMarpaMMy paccesiHHsl U ClENalTe BBIBOJ O HAIWYMM/OTCYTCTBUU
3aBHCUMOCTH U €€ XapaKTepe.

[Toctpoiite u 3an0THUTE TAOIUILY:

Cpennni

X1 — Bapuanr 1

saTuaerka, rr. Cpexnnii Y X; - BagnaHT 2,

b

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

Hroro B cpennem:

[Toctpoiite cToI6UaTHIE TUATPAMMBI: 1) [T cpexHero Y 1o msaTHiIeTKam; 2) 1uist cpeaHero (Xi
— BapuanT 1, X2 — Bapuaur 2, X3 — BapuaHT 3) 1o nsaruieTkam. PacronoxxuTe 1Be 1uarpaMMsl
PSAAOM — 10 TOPU30HTAJIH.

[TocTpoiiTe KpYroByw aMarpamMmy, OTpPaXKaIOUIyI0 TMPOLIEHTHOE COOTHOIIeHHe Y 1O
MATUIIETKAM.

CrenaiiTe OOLINHA BBIBOJI.

Tabmuma 1.
Yncrast npudbLIb ($ Ob6opauuBaemMocTh BJio:keHHbIii KoauuecTBo
TI'onx ’ kanuTajaa OK ($, kanuTai K ($, paGoTtaromux L
MJIPJT)
MJIpa) MJIIpa) (TBIC. Yea.).
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 42 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

JlabopaTtopnas pabora Ne 5

1. Bribepute mataceT u3 BCTPOSHHOTO B seaborn Jijisl JajbHEHIIero aHanmsa (OmiMoHaIbHO —
MOJKHO B3ATh JIFOOBIE OTKPBITHIE TAHHBIC, UCTIOB3YS JIFO0O0I OTKPBITHIN PEO3UTOPH).

2. HaiimuTe onucanue mataceta (0 4eM JTaHHBIC, T/IC B3SIT U T.I1.) ¥ IAHHBIX (OMUCAHUE — YTO
XapaKTepU3yeT, TUM) U Jo0aBbTe B 0TYET. M3ydueHue npeaMeTHOM 001acTH — HEMaIOBaXKHBIN
Iar Ui aHaJIUTUKA TaHHBIX.

3. IlpoBepbTe — €cThb 1M OTCYTCTBYIOIINE JaHHbBIE, €CIIU €CTh — YJAJINTE.




o

Hcnonb3yst pa3iuyHOro pojia BU3yaIn3alliy MPOBEUTE UCCICAOBAHUE TAHHBIX:
3aKOHOMEPHOCTH, 3aBUCHMOCTH, pactpeneneHus. CHaOanTe KaxIbplid rpaduk
HEO0OXOJMMBIMH HOAIUCIMH (3ar0JIOBOK, OCH, JIETCH/IA U T.II.), BRIOEPUTE ITOIXO/ISIIYIO
IIBETOBYIO raMMy. B kadecTBe 0Opa3iia MOXKHO B3SITh JaHHBIH YPOK.

[To »enaHuro MOXXHO T0OABUTH rpa)MKU M TUArpaMMBbl, HE OIIMCaHHBIE B Y POKE.

[To kaxmomMy rpaduKy JOJKEH OBITh BBIBOJ — YTO MCCIEIOBAHO U YTO MOJIYYEHO.
Cnenaiite o0mmii BBIBOA MO padore.

JlaGopaTtopnas pabdora Ne 6

1.
2.
3.

ok~

[Toctpoiite Bu3yanu3zamuto Bamux gaHHbx (JIP 5), ucnonssys «Jluma UepHosay.
HNHTepnpeTupyiTe NOIy4EHHBIN PE3YNIbTAT.

Crpynnupyiite Bamm nansble mo kakomy-au00 MpU3HaKy, HAWUTE [IEHTPAIbHbIE 3HAUCHHS
0 OCTaJbHBIM MPHU3HAKAM JUIS KaKA0M noiaydeHHoH rpynnsl. [Toctpoiite Jlnna YepHosa s
MIOJIYYEHHBIX TPYII U BHOBb HHTEPIPETUPYHTE PE3yIIbTaT.

B kakux cioyuasx Bsl pekomenayere ucnosnp3oBats Jluna YepHosa?

[ToctpoiiTe rpaduk napaiaenbHbIX KOOPAMHAT JUISl U1 HECTPYIIIMPOBAHHBIX U
CIpPYIIIMPOBAHHBIX JaHHBIX.

[Mocroiite rpadux RadViz nms 11 HecrpynnupoBaHHBIX U CTPYHNIIMPOBAHHBIX TaHHBIX.
[ToctoiiTe nuarpammel «Kpuble DHapIocay 1isl HECTPYIIUPOBAHHBIX U CTPYIIHUPOBAHHBIX
naHHbIX. Kakue MOXHO caenaTh BIBOJBI?

Kaxkas, Ha Bawr B3, BUu3yanusanus «HarasgHee» BCET0 JEMOHCTPUPYET pa3Indyue B
rpynnax?

Crenaiite BBIBOALI B 11€710M 110 JIP 6.

OueHoYyHbIe MaTEpPHAJbl HTOrOBOr0 KOHTPOJIA (NMPOMEKYTOYHOW aTTecTanum) u
KPUTEPUU OLlEHUBAHUS

Cxema ornpeJieJIeHHsI UTOTOBOM 0alsIbHO-PEHTHHIOBOM OIIEHKHU

Buab1 yueonoii Buabl oneHnBanus (0a/JIbHbIE OLIEHKH)
AeSITeIbHOCTH

1 | M3yueHne qUCHMILINHEI MeponpusaTus TEKyIero KOHTpoJIst B = | Urorosas
(dbopma xKoHTpOIS - ceMecTpe peUTHHTOBAS
3a4det, 1u(. 3a4er) Makcumym 100 GaytoB OLICHKA

2 | UsyyeHue qucCHUILUIUH Meponpusrus + | Meponpusitus = | UroroBas
(dbopma xoHTpOIISA - TEKYILETO MIPOMEKYTOUHOMN peUTHUHTOBAs
IK3aMeH) KOHTpOJIA B aTTecTaluuu OIICHKA

ceMecTpe (9K3aMeH)
Maxkcumym 80 Maxkcumym 20
0asoB OasIoB

TemaTuueckuii VIaH Kypca

Bun MakcumajabHoOe
e Mony.ib, Tema 3aHATHUSA KOJIN4eCTBO 0a/l1I0B
(VIK/JIB) 3ayver,
JIK3aMeH
aug3aver

1 | Tema 1. KonunenryajbHble OCHOBBI

BH3YAJIM3ALMHU IAHHBIX.

Tema 1.1. KonnenryanbHble OCHOBBI JIK

BU3YaJIH3aI1H.

Tema 1.2. MeTonbl BU3yanu3auuu
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MonayJb, TEMa

Bun MaxkcumajanHoe
3aHATHA KOJHYECTBO 0AJ1JIOB
(JIK/J1B) 3auer,
augzaver

JK3aMeH

MHOTOMEPHBIX JaHHBIX. VIcTOpuUs BU3yanu3auu
nanubix. Kak BU3yanuzanus JaHHBIX TOMOTAET
B MPUHATUN PEIICHUN?

Tema 1.2. CriocoObI BU3yaau3aIuu.
bubnuotexu Python st pemenuit 3amau
BU3YaJTH3AIIH

JIK

JlaGopatopHas pabora Ne 1.

JIb 15 10

Tema 2. CiocoObl 1 HHCTPYMEHTbI
BH3YAJIN3AIMU JAHHBIX

Tema 2.1. bubnuorexku Python s pemennii
3a1a4 Buszyanuzanuu. CpaBHEHHE MTOTyYCHHBIX
BU3YaJIbHBIX 00pa30B.

JIK

Tema 2.2. Buzyanuzanus B 3a1a4ax MalTHHHOTO
00yueHust

JIK

Tema 2.3. Uudorpaduka u nukrorpadus

JlaGopaTtopnast pabota No 2.

JIb 15 10

JlaGopaTopnast pabota No 3.

JIb 15 10

Tema 3. YnpaBjieHue KOMIIOHOBKOM
auarpamMMm. UHTepakTUBHAsI BU3YAJTH3ALUS

Tema 3.1. InTepakTBHAs BU3yaau3aus,
o6ubnunorexu Python myist uHTEpaKTUBHOM
BU3YaJTH3aIUH.

JIK

Tema 3.2. [Ipumeps 3a1a4, pazdop NPUMEPOB.
Hayunas Buzaynuzanus

JIK

JlaGopatopHas pabota Ne 4.

JIb 15 15

Jlaboparopnas pabota Ne 5.

JIb 20 15

Tema 4. Cioco0b1 BU3yaau3annu
MHOTOMEPHBIX JaHHBIX

Tema 4.1. Buzyanuzaiuss MHOTOMEPHBIX
JAHHBIX: Tpa UK MapauIeTbHBIX KOOPIMHAT,
nuna YepHoBa, paauaabHbIC TUarpaMMbI.

JIK

JlaGopaTtopnast pabota Ne 6.

JIb 20 20

DK3AMEH (®UHAJIBHBIN ITPOEKT)

20

UTOro

100 100

Kpurepuu olieHKH OTYETOB 110 JJaOOPaTOPHBIM paboTaM U pUHATBHOMY IPOEKTY (9K3aMEeHY)

. MaxkcumasibHbIH 0aJ11
Ne Kpurepmnii
JK3aMeH
1. Ha npoBepky npenogaBaTelno nNpeacTaBiIeHo:
1) daiin-oT4eT ¢ UCXOHBIM KOIOM (Harpumep, 05
*.ipynb) ’
2) oruet B hopmare html 0,5
3) BCe MaccCUBBI JaHHBIX, HA OCHOBE KOTOPBIX 05
ObL1a IpoBeieHa paboTa (MOXKHO B apXHBE). ’
2. OTueT coep>KUT MoAPOOHbIE KOMMEHTAPHSIMHU K 9
KOJIy M pe3yJIbTaTaM BH3yaJIH3alllu.
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. MaxkcumMasibHbIH 02J11
Ne Kpurepuii
JK3aMeH
3. KommenTapuum copeprkat He TOJIBKO (akT
BBITIOJTHEHUS — IOCTPOEHA TaKasi-TO AWAarpamMmma, HO 3
TaK)Ke OMHCaHUE pe3yibTaTa: YTO OKA3bIBACT
JrarpaMmma Win rpauk.
4, OT4YeT ConEePIKUT OOIIMIA BBIBOJI TTO padoTe. 1
5. OO6mwmit BBIBOJ 1O pabOTe OTpakaeT HE TOJIHKO
(bakThI (BBIOTHEHO, TOCTPOEHO U T.11.), HO U 3
apryMEHTHPOBAHHBIC BBIBOJIBI.
6 I'paduku, quarpaMmel, a TaKkKe Ipyrue 0ObEKThI
BH3YaJIM3aI[UH COITPOBOXKIAIOTCS BCEMU
HEO0OXOIUMBIMH MOAMUCAMU (OCH, Ha3BaHUE, 2
JereHja (eciau HeoOX01MMO)), IOHATHBI [Tt
HMHTEPIIPETAIHH.
7. Bce BBIBOJIBI TOCTPOEHBI TPAMOTHO,
apryMeHTHpoBaHHO. Eciu TpebyeTcs B pabore — 3
MIPEJICTaBJICHBI THITIEPCCHUTKU (HAIIPUMED, Ha
JamoopIsl).
8. B nporpamMMHOM KOJ1e B OTYETE HET OMIMOOK. 0,5
Bp10op: ycTHas 3aliUTa Win OI[EHKa 10 OTYETY
9.1 | I[Ipwu 3amuTe CTYACHT OTBETHII Ha BCE 2
JIOTIOJTHUTEJTbHBIE BOTIPOCHI
9.2 | B uenoM, oT4eT BBITIOJIHEH aKKYPaTHO, MOPSIIOK 9
ATArOB BHITIOJHEHUS Pa0OTHI JIOTHYCH.
BCEI'O: 20
4. OueHOYHBbIe MaTePHAJBI Ui MPOBEPKH OCTATOYHBLIX 3HaAHWH (cHOpMHPOBAHHOCTH

KOMIIeTeHIHii)

4.1. Tect

1.

Hcnonp30BaHue COCOOOB BU3YATBLHOTO MPEICTABICHHUS TIOMOXKET ...

a. WUIIOCTPUPOBATH PE3yIbTaThl pAOOTHI MOJICITH

b. uWHTepHpeTHPOBATh MOJTYUCHHBIH PE3yIbTAT

C. HACTPOWTH TOYHBIC MAPAMETPHI MO MAIIMHHOTO 00yYEeHHUS

d. OBITH CPEICTBOM OIIEHKH KaueCcTBA MOCTPOCHHOW MOJIEIH
HaxoxieHue 1myMoB 1 BBIOPOCOB B IaHHBIX ...

a. BO3MOJXKHO TIPH ITOMOIIM CPECTB BU3yaIN3aI[N

b. HEBO3MOXKHO MpPU MOMOIIHU CPEICTB BU3YaATH3ALUH

C. He sBiseTcst QyHKIUCH BU3yaTH3aluH
Jlnst onpeesieHus KOPPESIIUK Yale BCEro UCIIOb3YIOT:

a. TEIUIOBBIC KAPThI

b. rucrorpaMmer

C. o0mako cioB

d. amarpaMmbl paccesHHs
Meron BU3yallu3aliu, KOTOPBI JEMOHCTPHPYET YaCTOTHOCTD TIOSIBJIICHHSI CJIOB B
OIPEICTICHHOM TEKCTE, OMPEACIsisl pa3Mep KaxI0ro CJI0Ba MPOMOPIUOHAIBLHO €ro
YaCTOTHOCTH — 3TO...:

a. TermIoBas KapTa
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b. pammaneHas auarpamma
C. obuako cioB
d. rucrorpamMma, onpeaeNnsioNas YacToOTy MOSBICHUS CJIOB
5. HHTepakTuBHas BU3yalIH3aIusl — 37O ...
d. CHHOHHUM IOHSTHUS «aHUMAITUSD)
b. cmoco06, Mo3BOJISIOMLIHIA IPEACTABUTH OOJIBIIONH 00BeM HHpOPMAIIUHU B
CTPYKTYPUPOBAHHOM M CHUCTEMATHU3UPOBAHHOM BHJIC, BBISIBUTH KITFOUEBBIE CIIOBA
TEMBI
C. cmoco0 rpadudecKoro npeacTaBieHUs HHPOPMAIIIH, TO3BOJISIOIINN MOJIB30BATEITI0
B3aMMO/ICIICTBOBATDH C CUCTEMOM 0TOOpakeHUs HH(OpMaLUy U HaOII0AaTh OTBETHYIO
PEaKIUIO CUCTEMBI
d. ymoOHBIN UHCTPYMEHT JUIsi OTOOPaKEHHUSI MTPOIECCa MBIIIUICHHS U CTPYKTYPUPOBAHUS
nH(popMaIuu B BU3yanbHOU popme
6. Busyanuzanus B BUJE MapaieIbHBIX KOOPIUHAT UCIIONB3yeTe I BU3YaTU3alluu
a. MHOTOMEpPHBIX JIaHHBIX, HO Pa3MEPHOCTH HE JOJDKHA MTPEBBIIIATH 3
b. MHOrOMepHBIX TaHHBIX, HO Pa3MEPHOCTH HE JIOJIKHA MPEeBbImaTh 10
C. MHOTOMEPHBIX JJAHHBIX, pa3MEePHOCTH ()OPMATIHLHO HE OTpaHUYCHA
7. Busyanuzarmus B Buje "nmuir YepHoBa" sBIsSeTCS NMpeACTaBICHUEM HHGOPMAITUH B ...
a. JIByXMEpHOM HM3MEpEHUU
b. TpexmepHOM H3MEpEHHH
c. Oousee, 4eM B TPEXMEPHOM U3MEPECHHUH
8. Ctpoka MHOTOMEPHOI TaOIHIIBI TaHHBIX OOBIYHO HHTEPIPETUPYETCS KaK:

d. 3anuch
b. arpubyr
C. O0O0BEKT

d. mepemenHas
€. MpHU3HAK
[Iponomxkute dpasy: "Knactepuzanus u kiaccupuKanust OTHOCATCA K...

©w

a. crpaTteruu oOyudeHus ¢ yuutenem"

b. crparerun oOyuyenus 0e3 yuurens"

C. K /BYM Pa3HbIM CTpaTerusiM: o0yueHus 0e3 yuuresns 1 00ydeHus ¢ yuurenem"
10. Meron nepeBbeB pelieHu (1 COOTBETCTBYIOIIAs €EMY BU3YalU3alHsl) IPUMEHSETCS IS

peleHus 3a1ad ...

a. kiaccudukanuu

b. knmacrepusanuu

C. Kjaccu(UKaluuyu U KJacTepu3aluu

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

HNudopmanus o pazpadoryukax

Mapyxuna Oumnbra BrnagumupoBHa, KaHJ. TEXH. HayK, JOLEHT, AOLEHT Kadeapsl
TEOpPETUYECKNX OCHOB nHpopmaTtuku TI'Y
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