MunKCTEPCTBO HAYKH M BBICLIETO o0pa3oBaHUs Poccuiickoii denepaunn
HAIMOHAJIbHBIN UCCJIENOBATEJIbCKHU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

I/IHCTI/ITyT HpHKHaHHOﬁ MAaTCMAaTUKH U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

Hupexrop
A. B. 3amaruu

OueHouHbIe MaTepUaibl IO AUCLUILIMHE
IIpeacraBiieHre 3HAHUN U BU3YAJTU3ALUA JAHHBIX
10 HAIIPABJICHUIO OATOTOBKHU
01.04.02 IlpukgagHasg MaTeMaTHKA 1 HH(POPMaATHKA

HanpasnenHocts (po¢uib) HOATOTOBKU:
HNuTe/ieKTya bHblIi aHAIN3 00JIbIINX JaAHHBIX

®opma 00yueHust
Ounas

KBanmuduxanms
Maructp

I'on npuema
2025

COI'JTACOBAHO:
PykoBonurens OI1
A.B. 3amsTun

IIpeacenarens YMK
C.II. Cymenko

Tomck — 2025



1. KomnereHUMH ¥ MHAMKATOPBI UX JOCTHKEHHS, IPOBepPsieMble JAHHBIMHM OLIEHOYHBIMH
MaTepuajlaMu

Lenbto 0cBOEHMS TUCIUIUIMHEI BIsieTCS (POPMUPOBAHKE CIICAYIOMIMX KOMIIECTSHIUI:

OIIK-1 CnocobeH caMoOCTOSITENIBHO —NpuoOpeTaTb, pa3BUBaTh U IPUMEHSATH
MaTeMaTHYeCKUe, €CTECTBEHHOHAyUYHBIE, COLMAIbHO-)KOHOMHYECKHE M TpOo(hecCHOHAIbHbIE
3HAHUA IS PElleHUs] HECTaHJapTHBIX 3aja4, B TOM YUCJI€ B HOBOM WJIM HE3HAKOMOMW Cpejlie U B
MEXIUCLUIUIMHAPHOM KOHTEKCTE;.

[1K-4 Crioco6eH yripaBiisiTh OTy4eHHEM, XpaHEeHUeEM, nepeadeid, o00paboTKoi OobIIuX
JAHHBIX.

Pe3ynpTaTramMu ocBOEHUS NUCUUIUIMHBI SBISIOTCS CIEAYIONINE WHANKATOPHI JOCTHKEHUS
KOMIIETECHLIUM:

HNOIIK-1.1 Brmameer ¢yHmameHTaIbHBIMH MaTEMaTUYECKHMH, €CTECTBEHHOHAYUYHBIMH,
COLMAIBHO-9)KOHOMHUYECKUMH U MPO(PEeCCHOHANTBHBIMU MOHATHAMH B KOHTEKCTE pPELeHHs 3aJa4
B 00acTl MH(OPMALIMOHHBIX TEXHOJIOT U

NIIK-4.1 OcymecTBisieT MOHUTOPUHT M OLEHKY IPOU3BOAUTEILHOCTH 00pabOTKU
OOJIBIIMX TAHHBIX

UIIK-4.2 Hcnonb3yeT METOAbl U HHCTPYMEHTHI MOJYYEHUs, XPaHEHHUs, Mepenayu,

00paboTKH OOJBIITNX TAHHBIX.

2. OueHoYHBbIC MATEPHAJIBI TEKYIIEro KOHTPOJISA M KPUTEPHH OLlCHUBAHUS

DIIeMEHTHI TEKYIIETO KOHTPOJIA:
TECTHI;
3amuTa Ja00paTOPHBIX padoT.

2.1.11pumepsI TECTOB
[Tpumep Tecta (MOIIK-2.2)
1. Kgapretr DHCckoMOa 0611 cocTaBiieH B 1973 roay anrnuiickum matematukom O. Jx.

DHCKOMOOM U TIPEACTABIISIET COOOM ...

a. 4eTbIpe Habopa JaHHBIX, KOTOPbIE TOYTH UIECHTUYHBI [10 OMMCATEIbHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3Hoe pacipeesieHue U MpH rpaduyeckom
NpeCTaBICHNUH 1al0T COBEPIIEHHO OJMHAKOBYIO KapTHHY

b. ueTbIpe HaOOpa TaHHBIX, KOTOPbIE MOYTH UICHTUYHBI 10 OMHCATEIBHBIM
XapaKTepUCTHKaM, U UMEIOT OJJMHAKOBOE pacIipeiesieHue, HO PU IrpaduuecKoM
IPEJICTaBICHUN Jal0T COBEPILIEHHO Pa3HYI0 KapTHHY

C. d4eTbIpe Habopa TaHHBIX, KOTOPHIE HE HICHTUYHBI 110 ONMUCATEIbHBIM
XapaKTepUCTHKaAM, U UMEIOT Pa3HOEe paclpeiesieHue U MpHu rpapuuaeckoM
NPECTABICHNN AI0T COBEPIICHHO Pa3HYy0 KAPTHHY

d. uyerbIpe HaOOpa aHHBIX, KOTOPbIE OYTH UIACHTUYHBI [10 OMMCATEIBHBIM
XapaKTepUCTHKaM, HO UMEIOT pa3Hoe pacipeaeseHue U NpH rpaduieckom
NpEeCTaBICHNUH Ial0T COBEPILICHHO Pa3HyI0 KapTHHY

2. Kgsaprer DHCKOMOA JEMOHCTPUPYET BaXKHOCTh

a. rpaduvecKoro npeacTaBICHUs MPU U3YUCHUH TaHHBIX

b. BBIYHCICHHE ONMUCATEIbHBIE CTATUCTUKY NP/ HAYajIOM aHajIi3a JaHHBIX

C. OYHMCTKH JIaHHBIX U YIAJICHHUS OIIHNOOK Iepe MOCTPOSHHEM «UUTAEMBIX)
rpa¢gukoB

d. Bu3yanu3auuu JUIst onpeAeaeHus TOYHOCTH MOJIENIN aHaIN3a JaHHbIX

3. Bb160p THNA BU3yalln3aluy, IPEXkKAe BCETo, ONpeeseTcs:

a. HCHOJb3yEeMbIMU JAHHBIMU



b. JkelaHHEM HCCIIEI0BATENS
C. TEMaTHUKOM HCCIICTOBaHUS
d. 0Obr4HO 3a/maeTcs 3apaHee, BMECTE C ONMUCAHUEM 3aa4u
4. Kro mpu3bIBai pacCMaTpUBaTh aHAIN3 JJAHHBIX KaK CAMOCTOSITEIIFHOE HAMPABJICHHE B
CTATHCTHKE, OTJAEIBLHOE OT MATEMAaTHYECKON CTAaTUCTUKHU?

o

Muxasnp @nopan Ban Jlanrpen
b. Yunesam [lnetidap
c. lapns XKozed Munap
d. Jxou Trroku
5. Kro mpuayman quarpaMMy «IeTyIIUHBINA TpeOeHb» ?
Muxasns ®nopan BaH JIaHrpeH
Yunesam [Tnetidap
®nopenc Haltunreiin
I'enpu bek

e o o

6. Jlyis yero Ucronb3yrTcs rpaduku?
a. Jlns oroOpakeHHs 3aBUCUMOCTH OJJHOW BEJIMUUHBI OT JIPYTOi
b. Jlns oTroOpakeHHs BETUYHH YacTeH 11eJI0r0o
c. Jlns cpaBHEHUs HECKOJIBKUX BEITUYUH, N300paKEHHBIX B BUJIE BEPTUKAIBHBIX WIH
TOPU30HTAIIBHBIX CTOJIOIIOB
7. Kaxkoit Buj BU3yaau3aluu Jydilie BCEro UCIOIb30BaTh JIJIsl OTOOPaKEHUS BEJTMUYUH
yacTel uenoro?
a. I'padux
b. T'mcrorpamma
c. Kpyrosas nuarpamma
8. [lns xakux 1emneit ucrnonb3yercs rucrorpamma’?
a. Jlns oroOpaskeHus BETUYUH YacTel IeJI0T0
b. s cpaBHEHHsI HECKOJIBKUX BEIMYMH, N300paXEHHBIX B BUJIC BEPTHKAIBHBIX WIIH
TOPU30HTAIIBHBIX CTOJIOIIOB
c. Jlns oroOpakeHHs 3aBUCUMOCTH OJJHOW BEJIMYMHBI OT IpYroi
9. YTo U3 MepevrCICHHOTO MO3BOJISIOT OTCIACKUBATH JUHAMUKY U3MEHEHUS JaHHBIX ?
a. Tl'mcrorpammel
b. Kpyrossie quarpammbl
c. I'paduxu
10. TpaguuoHHBIE METOIBI BU3YaTH3AIUU MOTYT IPUMEHSATHCS B PEIICHUU CIIEAYIOIINX
3ama4y
a. TpejicTaBlieHnE MHPOPMAIUHU B HATIISITHOM BUJIC
b. BBEISBJICHHE U OIICHKA 3aKOHOMEPHOCTEH, MPUCYIITUX UCXOTHOMY HabOpy
TAHHBIX
C. CHIKEHHUE pPa3MEpHOCTU WM CxKaThe UHpOopMaluu
YIOPOIIEHHUE PACYETOB ISl TIOCTPOCHUS MOJIENIN
€. TIOHUCK MPOOENIOB U OUIMOOK B HAOOPE TaHHBIX

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

[Tpumep tecta (UITK-8.1)
1. Hcnonp3zoBaHue cioco0OB BU3YAILHOTO MPEACTABICHHUS TOMOXET ...



WITIOCTPUPOBATH PE3YIbTAThl PAOOTHI MOJIEIIN
MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yIbTaT

o o w

HAaCTPOUTH TOYHBIC MapaMETPbl MOACIIN MAILIMHHOT'O O6y‘~I€HI/I$I
d. OBITH CpeCTBOM OLIEHKH KauecTBa MOCTPOECHHOMN MOJenn
HaxoxaeHue nryMoB ¥ BBIOPOCOB B JIAHHBIX ...
a. BO3MOJKHO IIPU IIOMOILU CPE/ICTB BU3yaIU3aluU
b. HEBO3MOKHO IPU OMOIIY CPEICTB BU3yaIU3alUU
C. He sBisgercs pyHKUUEH BU3yanu3aluu
Jlig onpenenenns KOppesiliY Yallle BCEro UCIOJIb3YIOT:
TCIIJIOBBIC KAaPThI
TUCTOTI'paMMBIL

o o w

o0JjaKo cJoB
d. amarpaMMebl paccestHus
MeTton Bu3yanu3aiuu, KOTOPbI JEMOHCTPUPYET YACTOTHOCTD MOSIBJICHUS CJIOB B
OTpeIeIEHHOM TEKCTe, OINpeIessis pa3Mep KaXA0ro CI0Ba MPOMOPIUOHATBEHO €ro
YaCTOTHOCTH — 3TO...:
a. TeIUIOBas KapTa
b. paauanbHas Auarpamma
c. 00maKo cioB
d. rucrorpamma, onpeaensonias 4acToTy HOSIBICHUS CIIOB
HHTepakTuBHAsA BU3yan3anus — 3710 ...
a. CHHOHUM TOHSTHS «aHUMAIHSD»
b. croco06, Mo3BOJISAIOIMINIA PEACTABUTH OOJIBINON 00heM HH(OPMAITUHU B
CTPYKTYpPHUPOBAHHOM M CHCTEMaTU3UPOBAHHOM BUJIE, BBIIBUTH KIIOUEBBIC CIOBA
TEMBI
c. cnocod rpapuuecKoro MpeacTaBieHus HHPOPMAIIUH, TTO3BOJISIOLTHHA
M0JIH30BATEIIO B3aMMO/ICHCTBOBATE C CUCTEMOI 0TOOpakeHust HH(pOpMaIuK 1
HaOJIF0/1aTh OTBETHYIO PEAKLIUIO CHCTEMBI
d. ymoOHBII HHCTPYMEHT JIJIsl OTOOpaKeHHUS MTPOIIECCa MBIITUICHUS U
CTPYKTypUpOBaHUs UH(OpMALIUU B BU3yaJabHOU (hopme
Busyanuzanus B Buae napauienbHbIX KOOPIWHAT UCTIONb3yeTe I BU3YyaIu3aluu
a. MHOTOMEpPHBIX JIaHHBIX, HO Pa3MEPHOCTh HE JAOKHA MPEBBIIIATH 3
b. MHOTOMEpHBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJIKHA MPeBbImAaThH 10
C. MHOTOMEpPHBIX JAHHBIX, Pa3MEPHOCTh (POPMATILHO HE OTPAHUYEHA
Busyanuzanus B Buze "naun YepHoBa" sSBiIsieTCs IpeACTaBICHUEM HH)OPMAIHH B ...
a. JBYXMEPHOM M3MEPEHUU
b. TpexMepHOM U3MEPCHHH
c. Oosee, 4eM B TPEXMEPHOM U3MEPEHUH
Ctpoka MHOrOMepHOM TaOIUIIbl JAHHBIX OOBIYHO MHTEPIIPETUPYETCS KaK:

a. 3aImch
b. arpubyt
c. 00BeKT

d. mepemenHas
€. TpHU3HAK

[ponomxkute ¢pasy: "Kinactepuzamnus u kiaccupukaust OTHOCITCS K...
a. cTparerud oOy4yeHus ¢ yuurenaem"



b. crpareruu o0yuenus 6e3 yuurens"
C. K JIBYM Pa3HBIM CTpaTerusM: o0yueHus 0e3 yuurens u o0ydeHus ¢ yuurenem"
10. Meton iepeBbeB pelIeHHH (M COOTBETCTBYIONIAsl EMY BU3YyaIU3alusl) IPUMEHSAETCS 1S
pelieHus 3a1ad ...
a. Kiaccuuxkanuu
b. kimacrepuzanuun
C. KJaccu(UKaLUU U KJacTepu3aluu

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

[Tpumep Tecra (MYK-12.1)
1. Bo3MoOHOCTH BHU3yalau3aluy BKIOYAIOT:

a. TOJJAEP>KKY MHTEPAKTUBHOTO U COTIACOBAHHOI'O MCCIIET0BAHUS
b. momoIIk B pecTaBIeHNH Pe3yIbTaTOB
c. (dopmanuzaiuio 3a71a4 MalIMHHOTO 00yYEHUs
d. mOBbIIIEHHE TOYHOCTH MOJIETe MallTMHHOTO 00y4eHuUs

2. Busyanmmzauus pe3yiabTaTOB PErPECCHOHHOIO aHAIM3a MOMOTAET B MOJIYYEHUH CBEICHUM

0 TOM:

a. Kakyio (opMy UMeEeT 3aBUCUMOCTh MEXKy UCCIeTyeMbIMU IEPEMEHHBIMU
b. Kakoi XxapakTep UMeeT 3aBUCUMOCTb MEX/y UCCIIEAYEMbIMH IT€PEMEHHBIMU
C. KaKylo KOJIMYECTBEHHYIO B3aUMOCBSI3b UMEIOT JIBa HaOopa TaHHBIX

3. Yro momoraer cesaTh BU3yanu3alus B 3a7a4ax KJiacTepU3aliu:

OTbIcKaTh "CKPBITYIO CTPYKTYPY'" NaHHBIX.

Pa3znenuts Habop AaHHBIX HA IPEIONpeAeTIEHHbIE KIIACChL.

Onpenenuts HEHTP HaOOpa TaHHBIX

o o

Y1opsaaounuTh 00BEKThI B CTATUCTUYECKU OJTHOPOHBIE TPYIIIIBI
4. Kak Ha3pIBaeTCs naHHBIN Tpad?

11103 4 51789 26

a. I'pad cocrosiamii
b. Jenmporpamma
¢. I'mcrorpamma
d. [peBo kiactepos
5. Kak Ha3biBaeTcs nqaHHbIi rpad?



K-Means (scikit-learn)

PCA weighted mean of the clusters
-

-2

1 2 3

5
Number of clusters (k)

a. I'pad cocrosuuit
b. Jlenaporpamma
¢. T'mcrorpamma
d. Krnacreporpamma
6. Takue naHHBIE KaK TeMIIepaTypa BO3/1yXa OTHOCATCA K ...
a. HENpepbIBHBIM JIaHHBIM
b. IHUCKpETHBIM JaHHBIM
C. IEeJIOYMCIICHHBIM JaHHBIM
d. OuHaApHBIM JaHHBIM
7. Kaxkas u3 cienyronux TeXHUK BU3yalu3alluu UCTIOIb3YeTCs sl OTOOpaskeHus
MHOTOMEPHBIX JIaHHBIX B BUJIE MJIABHBIX KPUBBIX HA IJIOCKOCTHU?
a. Jluna Yepnosa
b. T'mctorpammsl
c. Kpussie Duaproca
d. JlpeBoBHHBIE TUArpaMMBI
8. Uto mpencrasmusier coboi "nmuio YepHoBa" B KOHTEKCTE BU3yaIU3aIluU JAHHBIX ?
a. HaOop nmapamienbHbIX ocel AJi1 0TOOpaxKeHHs] MHOTOMEPHBIX TaHHBIX
b. Cnoco6 oroOpakeHnss MHOTOMEPHBIX JaHHBIX Yepe3 JIUIA, TIe Kakas
XapaKTEpUCTHKA U3MEHSET ONIPENEIEHHYIO YacTh JIULa
c. Maremarndeckass MOJENb Ul aHAJIM3a BPEMEHHBIX PSI0B
d. TexHuka Ki1acTepu3allid MHOTOMEPHBIX JTaHHBIX
9. Kakue nanabpie 0COOCHHO Y00HO BU3YaIU3UPOBATh C TIOMOIIBIO KPUBBIX DHIpIOca?
a. OnHOMepHbIE BpeMEHHBIE PSAAbI
b. JIBymepHBIE€ BEIOOPKH C pa3HBIMH pacHpeeIeHUIMU
c. MHoromMepHble JaHHbIE ¢ OOJIBIIUM YUCIOM ITEPEMEHHBIX
d. HaOopb! naHHBIX C KaTeropuaibHBIMU EPEMEHHBIMU
10. Uto npencranisieT coO0i Kaxa0e nepecevueHre JMHUN B TpaduKe mapaiienbHbIX
KOOpauHaT?
a. IlepeceueHue ABYX NEPEMEHHBIX C OJMHAKOBBIMU 3HAYEHUSIMU
b. Ilpoekuus 0HOMEPHBIX JAHHBIX HA ABYXMEPHOE MPOCTPAHCTBO
c. 3HadeHHEe KaXJI0W MepeMEHHOM I OTHOU HAOII0aeMOM TOUKH
d. Onwucanue 3aBUCUMOCTH MEKIY ABYMsI CIIy4yallHIMU BETMYUHAMU

Kiroun: 1 a,b), 2 a,b),3 a),4b),5d),6a),7c),8b),9c), 10c¢)
Kputepun oleHHBaHMS: TECT CUMTACTCS MPOMIECHHBIM, €CIIH OOYYalOUIHi OTBETHII MPABHUILHO
KaK MUHHUMYM Ha HOJIOBI/IHy BOHpOCOB.



2.2. [Ipumepsl 3agannii A gadoparopubix pador (MOIIK-2.2, UTIK-8.1, UYK-12.1)
JlabopaTtopHasi padora Ne 1

1. Tlocrtpoiite rpaduk QyHKIHH y(X).

Bapuant y(x)

1 y (%) =e > cos(20x), x€[0,1], Ax = 0,01
y (%) =e¥-sin®(10x), x€ [0,1], Ax = 0,01
y (%) =e¥-s5in(20x), x€ [0,1], Ax = 0,01
y(x) =e*-cos(20x), x€[0,2], Ax =0,01
y (%) = e*-sin®(20x), x€[0,2], Ax = 0,01

DB | W

2. Tloctpoiite B ogHOM OKHe rpaduku AByX pyHkmu y1(X) u y2(X).

Bapuant y1(x) y2(x) HWuTepBaJj, mar
1 y1(x) =10e> Y2 (x) = cos(20x) xe[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) =sin®(20x) | x€[0,1], Ax = 0,01
4 y1(x) =10e* y2(x) =cos(20x) x€[0,1], Ax =0,01
5 y1(x) =10e* y2(x) =sin®(20x) | X€[0,1], Ax =0,01

3. JloGaBbTe K YKa3aHHBIM JBYM IpaduikaM TPETHH — 110 CBOEMY YCMOTpeHH0. M mocTpoiite
9TH Tpu rpaduka B pa3fAeeHHbIX OKHAX:

¢ Hcnonb3ys ¢pynkuuto subplot();

¢ lcnonb3ys ¢pynkuuto subplots();

¢ (CoOonnas komnoHoBka ¢ GridSpec.

JlaGopaTopHasi padoTa Ne 2

1. BeiGepute QyHKIUIO 10 HOMEPY BapHaHTa.

2. Ioctpoiite rpaduk ¢pynkuuu. ['padux qomxeH comepkaTh 3aroJIOBOK U MOAMKICH OCEH.

3. Ckonmpyiite KoJ 1js TOCTPOEHUs rpadvka u U3MEHHUTE BHELITHUIA BUJ 3arojIOBKa U MONHUCER
0Ceii, UCTIOJIb3YSI HEOOXOAUMBbIE TapaMeTPBhI.

4. Vicnionb3ys aHHOTALMIO — BBIICTMTE: JIOKAIBbHBI MUHUMYM (MJIM MAaKCUMYM) (QYHKIHH, TOUKY
paspbiBa, TOuKy neperuda. Mcnomnb3yiite pa3Hble TUIIBI CTPEIIOK.

5. JloGaBbTe Ha rpaduk HaAMHUCh (TEKCT NPUAYMaTe CAMOCTOSATENBHO).

6. lo6aBwTe emie oauH rpaduk (J1r0060it), ohopmMuTe JereHTy.

BapuaHThl GYHKIMA 171 TOCTPOSHHUS rpaduKOB

1 __X+6 3 \/5 1
Yy 2413 y =cosx+"x =5
2 y:§+cosx 4 y=sin2x—x

JlabopaTopnas padora Ne 3
1. TocrpoiiTe B omHOM OKHe rpaduku AByX ¢pyHkimu yl(x) n y2(x), x€ [0,27t], Ax = 0,2. [Ipu

ocTpoeHuu rpadukoB BUJ GYHKIUI U MapaMeTphl BBIOPATh COMIACHO BapuaHTy. ToMmuHy
JMHHUH, pa3Mep U [BET MapKepa, a Takke KOHTypa MapKepa noJo0paTh CaMOCTOSTENbHO.

| Bapuant | DOyHKINn | ITapameTpsl (BT JUHUHU, THII MAPKeEPA, THII TMHNH) |

7



1 yl(x) =e 0% JKentsrit, TouKa, CIUTONIHAS
Y2 (x) = cos(3x) P030BEIl, KPYKOK, TYHKTUPHAS

2 yl(x) =e™ [omry6oii, KpeCcTHK, INTPUX-MYHKTHPHAS

y2(x) = sin®(x) KpacHplii, 3HaK TUTIOC, IITPUXOBAS
3 yl(x) =e™ 3eseHbId, TPEYTOJIbHUK BEPUTHHON BJIEBO, CILUIONIHAS

y2(x) = sin’(x) CuHui, TpeyroJbHUK BEPUIMHOMN BIPABO, IIyHKTHPHAs
4 y1(x) =0,05¢" UYepHblii, IATUKOHEYHAs 3BE€3/1a, IITPUX-IYHKTUPHAS

y2(x) =60cos(2x) | YKenrblii, 3HAK ILIOC, IITPUXOBAS
5 yl1(x) =0,1e™" JKenTolif, KBapaT, IITPUX-MYHTKTUPHAS
y2(x) = 60sin?(x) Po30BbIii, poMO, mITPUXOBAS

[Toctpoiite oauH u3 rpaduxoB GyHKuMi Ay Bauiero Bapuanta (yl uimm y2), ucnonab3yiTe
1151 moctpoeHus He meHnee S00 Touek.

[TonGepute HamTydIIMi BapUaHT MapKUPOBKH (HAa OCHOBE BU3yallM3allui U CPAaBHEHUS
HECKOJIbKMX BapHaHTOB).
[IponemoHcTpUpyiiTe HABBIKK MOCTPOCHUS IpahUKOB ¢ 3aMUBKOH (2-3 BapuaHTa).

[IponeMoHCTpUpYHTE HaBBIKK 00pe3KU Tpaduka (OrpaHuUeHuUs AJs1 00pe3Ku npuaymaiire
CaMOCTOSITEJIBHO).

JlabopaTtopnas padota Ne 4

[octpoiire stairs-rpaduk (ctynenuatsiii) ans dyHkuuu y(x). [Ipu noctpoenuu rpadukos
BUJ GYHKIUI U TapaMeTphl BEIOPATh COTJIACHO BapuaHTy. TONIIMUHY TUHUY, pa3Mep U LBET
Mapkepa, a TaK)Ke KOHTypa Mapkepa mo1o0paTh caMOCTOATEIHHO.

Bapuanr y(x) HNurepBaJ, mar ITapameTtpsl (BT JTHHUH,
THII MAPKePAa, TUIl JUHUH)
1 y(x) = 10e™%* x€[0,5], Ax =0,2 UYepHblii, TPEyTrOJIbHUK
BEPILUMHOM BBEPX, CILIOLIHAS
2 y(x) =¢* x€[04], Ax =0,2 UYepHbIid, IIECTUKOHEYHAS
3B€3/1a, IyHKTUPHAsI
3 y(x) =x x€[0,100], Ax =5 KpacHblit, poM0, mTpuxoBas

2. Tloctpoiite stem-rpaduk st pyakmun y(x), X€ [0,21] , Ax = 0,2. [Tpu mocTpoeHnn rpadukos
BU QYHKIMIA ¥ TTapaMeTpbl BBIOPATh COTIACHO BapHaHTy. TONIMHY JIMHUH, pa3Mep U IBET
Mapkepa, a TaKkke KOHTypa MapKepa moJjo0paTh CaMOCTOSITEIIHHO.

Bapuaunr DyHKIUH ITapameTtpsbl (UBET JUHUM, THII MAPKePa, THII JIUHUH)
1 y(x) = cos (x) P030BBIiA, KPY>KOK, MyHKTUPHAS
2 y (%) =sin?(x) KpacHblii, 3HaK IUTIOC, IITPUXOBAS
3 y(x) = sin>(x) CuHMiA, TpeyroJbHUK BEPIIMHON BIIPABO, MyHKTHPHAS

Bam HCO6XOI[I/IMO YCTAaHOBUTDH 3aBUCUMOCTDb MCXKAY ABYMS ICPEMCHHBIMU (COFJ’IaCHO
BapI/IaHTy), a TaK¥KC UCCIICA0BATh HCKOTOPYIO JMHAMUKY I10 TOJaM.

IToctpoliTe nuarpaMMmy paccesiHus U CAENIANTe Mo pe3ysibTaTaM IMOCTPOEHHUS BBIBOJ O
HAJIMYUH U XapaKTepe CBS3U.

[ToctpoiiTe cTonOuaTyto Auarpammy, COrjacHO BapUaHTy.
[TocTpoiite KpyroByro 1uarpaMMy COIVIACHO BApUAHTY.
Bce napamertps! AuarpamMm 1noao0parb CaMOCTOSTENBHO.




Bapuantel 1,2,3. B Tabnune 1 npuBencHbl AaHHBIE MO OJHON OYEHb AKTHBHOW HAa PBIHKE
xomnanuu. Mccnenyiite 3aBucumocts Y ot (X; — Bapuanr 1, X; — Bapuant 2, X5 — Bapuanr 3)
3a 20 JeT— MOCTpPOWTE AMAarpaMMy PAcCCesiHHsl W CJCIalTe BBIBOJ O HAJUYHH/OTCYTCTBUH
3aBUCHUMOCTH U €€ XapaKTepe.

[ToctporiTe u 3am0IHUTE TAOIUILY:

Cpennuii
X1 — Bapuanr 1
IIsaruierka, Ir. Cpennuii Y X: _ BaglflaHT 2:
X; — BapuaHnrt 3
1 2004-2008
2 2009-2013
3 2014-2018
4 2019-2023
Htoro B cpexnem:

[TocTpoiite cTo04aThie AMarpaMmmbl: 1) 11 cpeanero Y mo naTuineTkam; 2) mis cpeanero (X
— BapuanT 1, X; — Bapuanr 2, X3 — Bapuanr 3) no nsatuiaeTkaMm. Pacnonoxxure nBe auarpaMMbl
PAIOM — 110 TOPU30OHTAIH.

[TocTpoiiTe KpPyroByw auarpamMmy, OTPKAIOIIYI0 TPOIEHTHOE COOTHOIIeHHEe Y 1o
MSTHUJIETKAM.

Cnemnaiite oOIIHi BBIBOJ.

Tab6muna 1.
Yncran npubbuts (§ Ob6opayuBaemMocTh Bio:xeHnHbIit KoaunuyecTBo
Ton ’ kanuTaja OK (8, kanutai K ($, padoTaromux L
MJIpA)
MJIPA) MJIpJ) (TBIC. Yell.).
Y X; X, X;
1 2004 6,6 6.9 83,6 222.0
2 2005 3,0 18 6,5 32,0
3 2006 6,5 1079 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 1,5 5,9 5,9 17,8
8 2011 5,5 53,1 27,1 151,0
9 2012 2.4 18,8 11,2 82,3
10 2013 3,0 35,3 16,4 103,0
11 2014 4.2 71,9 32,5 2254
12 2015 2,7 93,6 25,4 675,0
13 2016 1,6 10,0 6.4 43,8
14 2017 2.4 31,5 12,5 102,3
15 2018 3,3 36,7 14,3 105,0
16 2019 1,8 13,8 6,5 49,1
17 2020 2.4 64,8 22,7 50,4
18 2021 1,6 30,4 15,8 480,0
19 2022 1.4 12,1 9,3 71,0
20 2023 0,9 31,3 18,9 43,0

JlabopaTtopnas padora Ne 5

1. BriOepute nataceT u3 BCTPOSHHOTO B seaborn uIst JajdbHEHIIETo aHak3a (OMIMOHAIBHO —
MOYKHO B3SITh JIFOOBIE OTKPBITHIC JAHHBIE, UCTIONB3YsI TF000W OTKPBITHIA PENO3UTOPHIA).

2. Haiigure onucanue naracera (0 4eM JaHHbIE, I71€ B3AT U T.I1.) U JaHHBIX (OIUCAHUE — YTO
XapaKkTepu3yeT, THIT) U J00aBbTe B 0TYET. M3yueHue npeaMeTHol 001acTH — HEMaJIOBaKHBbIH
Iar sl aHaJIUTUKA TaHHBIX.

3. IlposepbTe — €cTh JIM OTCYTCTBYIOIINE JAHHBIE, €CJIN €CTh — YAAJINTE.




Hcnonw3ys pa3znuyHOro poaa BU3yalu3aluy MPOBEIUTE UCCIIEIOBAHNUE TAHHBIX:
3aKOHOMEPHOCTH, 3aBUCUMOCTH, pactpeaenenus. CHabauTe Kaxxapii rpadux
HEOOXOIUMBIMH TIOITUCIMH (3aT0JI0BOK, OCH, JIETEH/IA U T.11.), BEIOEPUTE MOAXOIAIIYIO
IIBETOBYIO raMMy. B kadecTBe oOpa3iia MOXKHO B3ATh JAaHHBIN YPOK.

[To >xenanuio MOXHO J00aBUTH TpadUKU U AUArPAMMBbI, HE OTICAHHBIE B Y POKE.

[To xaxxnomy rpaduky JOMKEH OBITH BBIBOJ — YTO UCCIEIOBAHO U UTO MOIYYEHO.
Cnenaiite o0muii BIBOA 1o padore.

JlabopaTropHasi pabota Ne 6

1.
2.
3.

9.

[TocTpoiite Bu3yanuzanuto Bammx gaHHbIX (JIP 5), ucnonssys «Jluma YepHoBay.
HNuTepnpeTupyiTe NOITYyUYEHHBIA PE3yIbTaT.

Crpynmupyiite Bamm qanabpie 0 KaKOMY-JTH00 IPU3HAKY, HAWAWTE [IEHTPATbHBIC 3HAYCHUS
0 OCTAJIBHBIM IIPU3HAKAM JUI KaXKI0M nosrydyeHHoU rpynnsl. [loctpoiite JIua YepHosa miis
MOJYYEHHBIX TPYNI U BHOBb UHTEPIPETUPYUTE PE3YJIbTAT.

B kakux ciaydasx Bel pekoMenayere ucnosib3oBath Jlua Yeprona?

[Toctpoiite rpaduk mapawieTbHBIX KOOPIUHAT JUIS IS HECTPYIIITUPOBAHHBIX U
CrpyIIIMPOBAaHHBIX JaHHBIX.

[Mocroiite rpadux RadViz mis 11 HecrpynmupoOBaHHBIX U CTPYIITHPOBAHHBIX TaHHBIX.
[Tocroiite nuarpammel «KpuBble DHAPIOCA» ISl HECTPYNIIUPOBAHHBIX U CTPYNIIMPOBAHHBIX
naHHbIX. Kakue MOXXHO ciienath BHIBOIBI?

Kaxkas, Ha Bai B3riis/1, BUsyanusaius «HarjasiJHee» BCEro JEMOHCTPUPYET pas3jinuue B
rpynnax?

CremnaiiTe BBIBOIKI B 11es10M 110 JIP 6.

JlaboparopHasi pabota Ne 7

YACTD 1. Ucnonp3yiiTe HabOp MaHHBIX (Hampumep, npencrabieHHbd B kKypce Fish Market —
HAa0Op [aHHBIX BKIIOYAeT BHUABI pbIO, BeC, AMUHY, BBICOTY WU UIMPUHY.) IS CJIEIYIOIINX
yYIpaKHECHUH.

Buumanme! Ecim CTyJaeHTB MMEIOT YpPOBEHb «HAYMHAIOUIWIY, OIMYCKAETCS BBIMOJHEHUE
TOJIbKO M. 1-8 3TOr0 3aManus. JlaHHOe pelIeHne CoracyeTcs ¢ MpernoaBaTesieM.

Ne 3ananue O:xupaeMblil pe3yabTaT

1. MIEBUYHBIN AHAJIN3 JAHHBIX. BU3YAJIM3ALIUA

[IporpammHBIi KO €

1 3arpysute naracet fish.csv (B mamnke Kypca). OIHCAaHHEM, BBIBOJI CTPYKTYPBI
VKakuTe THIT IEPEeMEHHBIX 1aTaceTa JaTacera ¢ onucanueM. Beiog
HECKOJIBKUX 3allicell Jaracera.
BeiBenuTe onucaTeabHYO CTATUCTUKY IS
2 A y ya BriBon

NEPEMEHHBIX JaTaceTa

Hcnonw3ys BU3yann3anuio, MOKaKUTe, CKOIbKO
Pa3NUYHBIX BUAOB PbIO BKIIIOYAET Ball HAOOp
NaHHBIX. Mcrionb3yilTe HHTEPaKTUBHYIO
BU3YaJIU3aLUIO.

2-3 nquarpaMMbl pa3HOTO BH/A,
UCIIOJIb3YIOTCA, B TOM YHCIIE,
WHTEPaKTUBHBIEC JUArpPaMMBbl

Bmyanmaum{ KOPPCIIIIUOHHBIX

o 3aBHCHUMOCTEH, BEIBOJI O
Uccnenyiite, ecTh 1 Kakue-T1100 3aBUCUMBIC

4. HaJIMYHUU WU OTCYTCTBUU

IIEPEMEHHBIE.
KOppEJIALMH, ONIMCAHNE BUA

3aBUCUMOCTH.
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Ne 3aganue O:xugaemMplii pe3yJabTaT
5 Onpenenure THN pacupeIeleHNs KOJIMYECTBEHHBIX Buszyanuzanus 11 onpeaeneHus
MIEPEeMEHHBIX THUIIA paclpeieJIeHHs], BIBOJIbI
6 Cy11ecTBYIOT JIM B 3TOM HabOpe TaHHBIX aHOMaJIbHbIE Busyanuzanus Hanu4us
" | HabmoieHus? BBEIOPOCOB, BBIBO,IBI
7 [IpoBepbTe naHHBIC HA HATMYKE MTPOMTYIEHHBIX Busyanu3zanus nponyckos B
" | 3HaYEHUH. NAHHBLIX. BEIBOIEIL.
MO2HO IIOCTPOUTH KPUBBIE
Vcnonb3ys 3HaHUS, IOTy4YEHHBIE B XOJI€ BBIITOJHEHUS DHproca, Tpa@uKu B
8. | mabopaTopHoii paboTbl Ne 2, peanu3yiite napayiebHbIX KOOPIAMHATAX,
BU3yaJIN3a1lMI0 MHOTOMEPHBIX JIaHHBIX. muna YepHosa, rpaduku RadViz
U T.IL
2. PETPECCHUOHHBIN AHAJIN3
[Tycts nepemennast Weight (y) — 3aBucumas (1ieeBasi) BHsyausaius pesyJbTaron
g | HepeMeHHas. A o0na u3 ()fayeitx — HesaBUCHMAs (x). HOCTPOCHUS JIHHEHHOf
[ToctporiTe MOEnb TUHEHON perpeccun. Jlaiite
. perpeccuun. BeiBobl.
OOIIYIO OIICHKY CO3JJaHHOW MOJIETIH.
[Tycte mepemennast Weight (y) — 3aBucumas (1ieeBasi)
nepeMeHHas. A gce dpyeue — He3aBUCUMBIE (X;). Busyanu3zanus pe3yabTaToB.
ITocTpoliTe MOAEIb TMHEHHON PErPECCUM. Tpebyemble rpaduKu, BEIBOIBI.
10. | Tloctpoiite rpaduk paccesaus (scatterplot) octaTkoB Kakas mozgens, Ha Baiil B3I,
(residuals), mpoBepbTe pacrpeneneHe OCTaTKOB Ha tTouHee (ogHodakTopHas (11.8)
HOPMaJIBHOCTB. JlaiiTe OOIIYyO0 OLIEHKY CO3/IaHHON niu MHOrodaktTopHas (11.9))?
MOJIETIH.
Haiigure BeIOpOCHI, HAOTIOACHHS C BHICOKOU
CTETEHbIO HANPSKEHHOCTH, BIUATEIbHBIC
1. . TpebGyemblie rpaduKu, BEIBOIBL.
HaAOIIOIEHUS Il MOJIEIH, TOCTPOCHHOM B 11.9.
Busyanuzupyiite pe3yJIbTaThl.
VY nanute Bce, HaliieHHbIE B 11.10 «TU10XHe» TOYKU U3
12. | naracera. IlocTpoiiTe MOzeNIb HA OOHOBJIEHHBIX I'paduiku, BEIBOJIBI.
JnaHHbIX. CpaBHUTE pe3yJbTar ¢ 1. 9
3. JMCIIEPCUHHBIN AHAJIN3
EcTh mu cTatuctuyeckas 3HaYMMOCTh Pa3Indusl Beca
13. | pb16 no Buaam? BeIICHUTE Ha YpOBHE 3HAUUMOCTHU I'paduku, BEIBOJIBI.
5%.

YACTD 2. Beibepure HabOp AaHHBIX, COTJIACHO BAIIEro BapHaHTA, MO CChUIKAaM, PUBEICHHBIM

HWKC.

Crynent moxer ucnosb3oBath CBOW BapmaHT Habopa JaHHBIX — B CiIy4ae, HalpuMmep, e€cliv
JaHHBIE CBS3aHBI C €T0 HAYYHOU pabOTOM WU IPYTUMU HCCIEAOBAHUSIMU.

Heob6xomumo npoBecTH uccienoBanus, OIM3KHe K TeM, 4To poBoaminchk B Yactu 1. Bo3moxkHO
MPOBEACHUE JPYTUX BHJOB aHalIM3a, BMECTO/BMECTE C PErpeCCHOHHBIM: KJACTepHU3allus,
knaccudukanus, (HaKTOpHBI aHaluM3 U T.I. C O0S3aTENbHBIM MPEICTaBICHHEM BH3YyalbHBIX
3JIEMEHTOB.

3. OuneHoyHble MaTepHaJbl HMTOrOBOI0 KOHTPOJISL (NMPOMEKYTOUYHOW AaTTecTauvu) u
KpUTEepUHU OlleHUBAHUS

CxeMa onpejie/icHUs HTOIOBOH OaJNIbHO-PEHTHHIOBOM OLICHKH

Buabl yueOHoit
IeATeJILHOCTH

Buabl ouennBanus (0a/IbHbIE OLEHKH)
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1 | U3yueHue nUCHUILUIMHbL Meponpusatus TEKyIIEero KOHTPOIs B = | Urorosas
(dbopma KoHTpOIIS - ceMecTpe perTHHTOBAs
3a4et, Aud. 3a4er) Maxkcumym 100 6aioB OLIEHKA

2 | U3ydyenue qucuumive Meponpusrus + | Meponpusitus = | UtoroBas
(dbopma xoHTpOIIS - TEKYILETO MPOMEKYTOUHOMN peUTHUHTOBAs
IK3aMeH) KOHTPOJIS B aTTecTaluu OIIEHKa

ceMecTpe (’K3aMeH)
Makcumym 80 Makcumym 20
0aJIoB 0aJIoB
TemMaTH4YeCKMH IJIAH Kypca
Bun MaxkcumajbHOe
e Mozytb, Tema 3aHATHS KOJIH4eCTBO 0a/U10B
(VIK/JIB) 3ayver,
JK3aMeH
aud3auer

1 | Tema 1. KoHuenryajbHble OCHOBBI

BU3YaJU3AIMH JAHHBIX.

Tema 1.1. KonnenryanbHble OCHOBBI JIK

BU3YaJIHU3alUH.

Tema 1.2. MeToasl BU3yanu3anuu

MHOTOMEPHBIX JaHHBIX. VIcTOpus BU3yanu3anuu

nanubix. Kak Bu3yanusanusi JaHHBIX TOMOTAET

B IPUHITUM PEIICHMI?

Tema 1.2. CiocoObl BU3yalu3aliu. JIK

bubnuorexu Python st pemenuii 3amau

BU3YyaJIU3aIlUU

Jlaboparopnas pabota Ne 1. JIb 10 10
2 | Tema 2. CnnocoObl U HHCTPYMEHTBI

BU3YAJTH3AIMH JAHHBIX

Tema 2.1. bubnmorexu Python st pemenmii JIK

3aja4 Bu3yanuzanuu. CpaBHEHHE MOJYYEHHBIX

BHU3YyaJIbHBIX 00Pa30B.

Tema 2.2. Busyanuzanus B 3a1a4yax MalllMHHOTO JIK

00y4eHUs

Tema 2.3. Uudorpaduka u nukrorpadus

Jlaboparopnas pabota Ne 2. JIb 10 10

JlaGopaTopnas pabora Ne 3. JIb 15 10
3 | Tema 3. YnpasiieHne KOMIIOHOBKOI

auarpamMM. UHTepakTUBHAsi BU3YAJIU3alus

Tema 3.1. UHTepakTUBHAS BU3yalu3aLus, JIK

oubnmotexu Python mist nHTEpaKTUBHOM

BU3YaJIU3al1u.

Tema 3.2. ITpumepsl 3a1a4, pa3do0p IPUMEPOB. JIK

Hayunas Bu3zayauzanus

JlaGopaTopnas pabora Ne 4. JIb 15 10

Jlaboparopnas pabota Ne 5. JIb 15 10
4 | Tema 4. Crioco0bI BU3yaIu3anuu

MHOTOMEPHBIX JIAHHBIX

Tema 4.1. Buzyanuzaiuss MHOTOMEPHBIX JIK

JAHHBIX: Tpad UK MapauIeTbHBIX KOOPAHHAT,

nuna YepHoBa, paralibHbIe JUArpaMMBbl.
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Bun MaxkcumajbHOe€
Ne Moy, Tema 3aHATHUSA KOJIH4eCTBO 0aJU10B
(VIK/JIB) 3ayver,
JK3aMeH
au3auer
Jlaboparopuas pabota Ne 6. JIb 15 15
Tema 5. Hayuynas Busyajausanmusi.
Busyaau3anus B HAYYHBIX HCCIET0BAHUAX
JlaGopaTopnas pabora Ne 7. JIb 20 15
SK3AMEH (®UHAJILHBII ITPOEKT) 20
UTOIO 100 100
KpuTepun OIIeHKH OTYETOB 110 Ja00OPATOPHBIM padoTaM U GUHAIIEHOMY ITPOSKTY (IK3aMEHY)
N MaxkcumMaJibHbIN 6aJ11
Ne Kpurepmnii
JK3aMeH
1. Ha npoBepky npenojaBaTelno MpeacTaBIeHo:
1) daiin-oTyeT ¢ UCXOIHBIM KOJIOM (Hampumep, 0.5
*.ipynb) ’
2) oruet B popmate html 0,5
3) Bce MaccuBbl JaHHBIX, HA OCHOBE KOTOPBIX 0.5
ObLiIa IpoBeieHa paboTa (MOXKHO B apXHUBE). ’
2. OTuer coepKUT NoAPOOHBIE KOMMEHTAPUSAMU K )
KOJY U pe3yJbTaTaM BHU3YyaJIH3aIliH.
3. KommMmenTapuu conepxat He TOJIbKO (hakT
BBITIOJTHEHUS — IOCTPOEHA TaKasi-TO AHMAarpaMmma, HO 3
TaK)Ke ONMHMCAaHUE Pe3yIbTaTa: YTO MOKA3hIBACT
JauarpamMma Ui rpaduk.
4. OTyeT coaep KUT OOIIHI BBIBOJ IO paboTe. 1
5. OOumii BEIBOJ 10 paboTe OTpakaeT HE TOIBKO
(hakThI (BBITIOJIHEHO, TIOCTPOCHO U T.I1.), HO U 3
apryMEHTHUPOBAHHBIE BHIBOJIBI.
6 I'paduku, quarpaMmel, a TaKKe APYTHE OOBEKTHI
BU3yaJIM3aI[UU COMPOBOXKIAIOTCS BCEMH
HEOOXOAMMBIMH TOJMUCAMH (OCH, HA3BaHHE, 2
nereHa (eciau HeoOX0AUMO)), IOHATHBI TS
UHTEPIIPETAIHH.
7. Bce BpIBOJIBI IOCTPOEHBI IPAMOTHO,
aprymeHTupoBaHHo. Eciu Tpebyetcs B pabore — 3
MIPEJICTABJICHBI THIIEPCCHUIKHU (HApUMED, Ha
JAI0O0pIbl).
8. B nporpaMMHOM K0Ji€ B OTUETE HET OIIHUOOK. 0,5
Br16op: ycTHas 3aIMTa WK OIIEHKA 10 OTYETY
9.1 | Ilpu 3amuTe CTYI€HT OTBETUII HA BCE 2
JIOTIOJIHUTEIIHHBIE BOTIPOCHI
9.2 | B uenom, OTYET BBINOJIHEH aKKYpPaTHO, MOPSI0K )
9TaroOB BHITIOJHEHUS pa0OThI IOTUYECH.
BCEI'O: 20

4. OueHo4yHble MATEPHAJbI JJIS NMPOBEPKU OCTATOYHBIX 3HAHUH (CHOPMHMPOBAHHOCTH

4.1.

KOMIIeTeHI[Hil)

Tect
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Hcnonb3oBanue cioco60B BU3YaIbHOTO MPEICTABICHHS TIOMOKET ...
a. WUTIOCTPUPOBATH PEe3yJIbTaThl PAOOTHI MOJIEITH
b. WHTEPHIPETHPOBATH IMOJTYICHHBIN PE3yIbTaT
C. HACTPOWUTH TOYHBIC MTAPAMETPHI MOJICITH MAMTUHHOTO O0YICHHUS
d. OBITH CPEACTBOM OILIEHKH KayeCTBa MOCTPOSHHON MOJIETH
HaxosxneHne nryMoB U BHIOPOCOB B IaHHBIX ...
a. BO3MOJKHO IIPY TIOMOIIY CPEJICTB BU3yaIH3aIUU
b. HEBO3MOXXHO IPU TIOMOIIU CPEIICTB BU3yaTH3aIUN
C. He sABIseTcs QyHKIUEH BU3yalnu3alun
Jlis ompesieNieHnst KOpPESIIIAK Yallle BCero UCIOIb3YIOT:
a. TEIJIOBBIE KapPThI
b. rucrorpammsl
c. o0usako cioB
d. awmarpaMMebl paccestHus
Meton BU3yalin3anuu, KOTOPBIH IEMOHCTPUPYET YACTOTHOCTD MOSIBIICHHS CIIOB B
OTIPEICIICHHOM TEKCTE, OIPEIEIIsis pa3Mep KaKIO0ro CJIOBa MPONOPIIMOHAIBHO €To
YaCTOTHOCTH — 3TO...:
a. TeIioBas Kapra
b. panuanpHas quarpamma
c. 00maKo cioB
d. rucrorpamma, ompeaeomas YacToTy OSBIICHUS CIIOB
WNHTrepakTuBHAsA BU3yan3anus — 3710 ...
a. CHHOHUM IOHSTHS «aHUMAIIHSD»
b. cmoco0, MO3BOJISAIONIMIA MPECTAaBUTh OOJIBIION 00BeM HH(OpMAIUY B
CTPYKTYpPUPOBAHHOM M CHUCTEMaTH3UPOBAHHOM BHJI€, BBISIBUTH KITFOUEBBIE CIIOBA
TEMBI
c. cmoco0 rpadudecKoro npeacTaBIeHUs HHPOPMAIIIH, TO3BOJISFOIINN MOJE30BATEITI0
B3aMMO/ICHCTBOBATh C CUCTEMOM 0TOOpakeHHs NH(DOPMAIIUY U HAOIIOIATh OTBETHYIO
PEaKIUIO CUCTEMBI
d. ynoOHBII HHCTPYMEHT JUIS OTOOPaKEHHUS MIPOIIECca MBIIIUICHUS U CTPYKTYPUPOBAHUS
nH(popMaIuu B BU3yabHOU (popme
Busyanuzanus B Buie MapauieTbHBIX KOOPAMHAT UCIIONB3YETe JIJISl BU3YyaTH3aIun
a. MHOTOMEPHBIX JaHHBIX, HO Pa3MEPHOCTh HE JOJDKHA MPEBBIIIATH 3
b. MHOrOMepHBIX JaHHBIX, HO Pa3MEPHOCTH HE JIOJDKHA MpeBbImaTh 10
C. MHOTOMEpPHBIX JJAHHBIX, Pa3MEPHOCThH (hOpPMaJIHLHO HE OTPaHUYCHA
Busyanu3zanus B Bune "nui YepHoBa" SBISETCS MPEACTaBICHUEM HHPOPMAITUH B ...
a. JIByXMEpPHOM M3MEPEHUU
b. TpexmepHOM U3MEpPECHUHU
c. Oozee, YeM B TPEXMEPHOM H3MEPCHUU
CTpoka MHOTOMEpHOU TaOJIHIIbI JAHHBIX OOBIYHO HHTEPIIPETUPYETCS KaK:

a. 3aIKch
b. arpulyt

C. OOBEKT

d. mepemeHHas

€. TpHU3HAK
[Iponomxure dpazy: "Knactepuszauus u kaccupukanus OTHOCATCS K...
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a. CTpaTeruu o0y4eHus ¢ yuurenem"

b. crparerun oOyuenus 6e3 yuuremns"

C. K JIBYM Pa3HBIM CTpATErusM: 00y4eHHs 0e3 YUUTeNs U O0yUEHHUs C yuuTesem"
10. Metox nepeBbeB pelieHHi (M COOTBETCTBYIOIASl EMY BU3YaIU3alusl) IPUMEHSETCS IS

peleHus 3a1ad ...

a. xiaccuduranuu

b. kmacrepuzanuu

C. Kiaccu(UKaLuu U KiacTepu3alun

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

Nudopmanus o paspaborunkax

Mapyxuna Onbra BrnagumupoBHa, KaHA. TEXH. HayK, JOIEHT, Kadeapa TEOPETHIECKUX
ocaoB unpopmatuku UIIMKH TI'Y, noreHT
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