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1. OBIIME TOJIOKEHUSA

OneHoyHble MaTepHallbl — 3TO COBOKYIHOCTh Y4e€OHO-METOAWYECKUX MaTepuajoB
(KOHTPONBHBIX 3aJaHUH, ONUCAHUK (HOPM U TPOIENyp MPOBEPKH), MPETHASHAUYCHHBIX VIS OLCHKH
Ka4ecTBa OCBOCHHUS 00YJArOIIUMUCS JaHHOW qucuuIuInHbl Kak yactu OITOIL.

lenb — OIEGHUTH COOTBETCTBHE 3HAHWWA, YMEHUH U BIQJACHUH, TNPHOOPETEHHBIX
oOydJaromumMcst B Tpolecce H3y4eHHMs AUCHUIUIUHBL, 1ensM u TpeboBanusam OIIOII B xoxe
IIPOBEJCHUS NIPOMEKYTOYHON aTTECTALIUH.

OcHoBHast 3afaya — OOECHIEYUTh OLEHKY YPOBHSA C(HOPMHUPOBAHHOCTH KOMIETECHLUH,
3aKpEIJICHHBIX 3a JUCLUIUIMHOM.

IIpoMexyTOUHBII KOHTPOJIbL IO AUCLUUIUIMHE OCYLIECTBIISIETCA IIyTEM IPOBEICHMS 3a4eTa.
®dopma mpoBefeHHs 3aueTa — OMJIEThl C MUCbMEHHBIM OTBETOM Ha J[Ba TEOPETHUYECKHX BOIpOCa U
npakTudeckoe 3amanue. [Ipm HeoOXoaMMOCTH, MPOBOAMTCS ycTHas Oecema ¢ oOydaembIM JUist
YTOYHEHUS OLICHKH.

BrinonHenue 3aaHuil Ha IPaKTUYECKUX 3aHATHIX B TEUEHUE CEMECTpa U 3aJaHUN Ha

CaMOCTOSITENIbHYIO Pa0OTy SIBIISETCS 0053aTEIbHBIM YCIOBUEM JUIS JIOMYCKa K 3a4eTy.

2 OIIMCAHME MMOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAM
CdopmupoBaHHOCTH KOMIIETEHIIMH (MJIH €€ YaCTH) B paMKaX OCBOCHHSI TaHHOU
JUCLUIUIMHBI OIICHUBAETCS 110 TPEXYPOBHEBOI 1IKase:

1) mOpOroBhIi YPOBEHD SBISCTCS 0053aTEILHBIM IS BCEX 00YYarOMUXCS 10
3aBEPIICHUH OCBOCHHS JMCIUTUINHEI,

2) TpPOIBUHYTHIH yPOBEHb XapaKTEPU3YeTCs MPEBBINICHHEM MUHHUMAIIbHBIX
XapaKTePUCTUK C(HOPMHUPOBAHHOCTU KOMITETEHIIMH 110 3aBEPIIIEHUN OCBOCHUS AUCITUTUIHHBI,

3) DTaJOHHBINA YPOBEHb XapaKTEPU3YETCsI MAKCHMAIbHO BO3MOYKHOMN BBIPAKEHHOCTHIO
KOMHCTGHI_[I/Iﬁ U ABJIACTCA BA’)KHBIM KaQ4YCCTBCHHBIM OPUCHTHUPOM JJid CAMOCOBCPIICHCTBOBAHUA.

YpoBeHb 0CBOCHHUS KOMIIETEHIM I, GOpMHUPYEeMBIX M CUUIIIHHOM:
Onucanue KpUTEpHEB U HIKAJIbI OLCHUBAHUSA TEOPETUYECKHX BOIIPOCOB U
NPAKTHYECKOr0 3aaHHs:

HIxkana oueHMBaHUA Kpurepuii
5 6annos BBICTABJISICTCSl CTYJIEHTY, KOTOPBIA Jall TOJIHbIE OTBETHI Ha
(3TaJIOHHBIN YPOBEHB) BOITPOCHI,

IToKasal FJ'IY6OKI/I6 CUCTCMATU3UPOBAHHBIC 3HAHWA, CMOr
IIPUBCCTU ITPUMCEPLI, PCIIUII ITPAKTUYCCKYIO 3a/Ila1y, OTBCTUII HA
JOIOJIHHUTCIIbHBIC BOIIPOCHI ITPCIIOAaBaATCIIA

4 6amna (IpOIBHHYTHII BBICTABJISICTCS CTYJAEHTY, KOTOPBIA Jal MPEeUMYIIECTBEHHO
TOJTHBIE OTBETHI HA BOIIPOCHI, PEUTHJI TPAKTHYECKYIO 3a/1a4y, HO
Ha HEKOTOpbIE JOIMOJHUTENIbHBIE BOIPOCH IPENoaaBaTes
OTBETHJI TOJBKO C TTOMOIILI0 HABOJISAIIIUX BOITPOCOB

YPOBEHb)

3 6ana (moporoBboIit BBICTABJISICTCS CTYIEHTY, KOTOPBIA Jall HEMOJIHbIE OTBETHI Ha
BOIPOCHI B OMJIETE, TTOKA3aJl B OCHOBHOM BEPHBIH XOJ1 peIieHus
3a/1a4d ¥ CMOT OTBETUTh Ha JOMOJIHUTENIBHBIE BOIIPOCHI TOJIBKO €
IIOMOLLBIO IPENOAABaTENs

YPOBEHB)

2 Gana BbLICTABJIACTCA CTYACHTY, KOTOpLIﬁ HC CMOI' OTBCTUTH HA




| BOMPOCHI, a TaKKe PEIINTh MPAKTHYECKYIO 33139y

3 MACHHOPT OHEHOYHbIX MATEPHAJIOB 110 JUCHUIIJIMHE

Kountposmpyemblie pa3aeiibl (TeMbl) . HaunmenoBanme
Koa xonTposmmpyemoit
AUCHUILIHHBI (Pe3yJIbTAThI MO OLIEHOYHOI0
KOMIeTeHI M (MJIH e€ 4acTH)
pasaesam) cpeacTBa

Tema 1. BBemenme. Tunbl maHHBIX. OIIK-3.1 VYeTHblid onpoc
MeTozbl cOopa U aHaJIM3a JIAHHBIX.
Tema 2. BriOopouHblii MeTON aHanmM3a OIIK-3.1 VYcrHbiil onpoc
JTAHHBIX. XapaKTEPUCTHUKU BHIOOPKH.
Tewma 3. [lapameTpsl pacupeneneHus U ux OIIK-3.1 YcTHBIN Onpoc
olleHka. TodeuHble U WHTEPBAJIbHBIE
OLICHKH.
Tema 4. IIpoBepka CTaTUCTUYECKUX| OIIK-3.1 YcTHBIN Onpoc
TUTIOTE3.
Tema 5. KoppensiuoHHbI# aHAIH3. OIIK-3.1 YcTHBI onpoc

Tema 6. Data Mining. MHoromepHas OIlK-3.1 YcTHBI onpoc
MOJENb  JaHHBIX. VHTeIIeKTyanbHbIA
aHaJIN3 JaHHBIX.
Tema 7. [TpomexxyTouHas aTTectaus OIlK-3.1 3ayer

4. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA UJIN UHBIE MATEPUAJIbBI

4.1. Ilpomesicymounaa ammecmayus 6 ghopme 3auema

Koapbl PesyabTatsl ocBoennst OIIOIT
KOMIIeTeHI M il Conep:xanue KoMneTeH Ui

Crnioco0eH MpUHUMATH PEIICHUSs, OCYIIECTBIATh CTPATETHYeCKOe IAHUPOBAaHHUE
U TPOTHO3UPOBAHUE B NMPOPECCHOHAIBHOMN EATENbHOCTH C UCIIO0JIb30BAaHUEM

OIIK-3 COBPEMEHHBIX METOOB U IPOrpaMMHOI0 HHCTpYMEHTapus coopa, 00paboTKu u
aHaJIM3a JJAaHHbBIX, HHTEJUIEKTYaIbHOr0 000pYI0BaHUS U CUCTEM UCKYCCTBEHHOI'O
MHTEJJIEKTa
[IpuHuMaeT pelieHus, OCYIIECTBISET CTPATETMUECKOE IUIAHUPOBAHHE U
OITK-3.1 MPOTHO3UPOBAHKUE B MPOPECCUOHATBHON NESITEIBbHOCTH C HCIOIb30BAHUEM

COBPEMEHHBIX METO0B U IPOrPaMMHOI0 HHCTpYMEHTapus coopa, 00paboTKu U
aHaJIM3a JAHHBIX

3Hath

COBpEMEHHBIE METOABl W CpencTtBa cOopa, oOpabOTKM W aHajuW3a JAHHBIX; METObI
CTPATErMYeCKOro TUIAHUPOBAHUS M TPOTHO3MPOBAHHUS;, OCHOBHBIC METOJbI TPUHSATHS PEUICHUH,
MIPEUMYIIIECTBA U HEOCTATKU MPUMEHSEMBIX METOIOB;

Ymersb

MIPUMEHSATD MpOrpaMMHBIC cpejacTBa 00paboTKn JIaHHBIX; MPUMEHSTH METO/IBI
MaKpOIKOHOMHUYECKOT0 TUIAHUPOBAHUS ¥ IPOTHO3UPOBAHMS

Baagern

HaBBIKAMH MHTEPIIPETallid HHPOPMAIUH, TTOJTYICHHON B pe3y/bTaTe aHAIM3a JTaHHBIX; HAaBBIKAMH
MPUHATUS YIPaBICHYCSCKUX PEIICHUI




@) munoevle NPAKMuuecKue 3a0aHUsA Ha 3a4em:
3aoanue 1

B Tabmune npuBeaeHa peanusanusi  BBIOOPDKM M3  TE€HEPAJBbHOW  COBOKYIHOCTHU

3apETUCTPUPOBAHHON CpEIHEH CKOPOCTH Mepeaayl JaHHBIX [0 KaHATY CBs3H B MO/c. BBIMOTHUTH
rpynnupoBKy. Jliast ompeneneHuss KoiMW4yecTBa MHTEPBAJIOB M HMX TPAaHUI] TPUMEHHUTH (GopMymy
Crpemxecca. [logcunTarh KOJINYECTBO HAOMIOACHUN B KQXKIOU U3 TPYIII, ONPEACIUTh UX YaCTOCTb.

22 27 28 18 29 29 16 12 35
24 13 23 34 18 17 29 15 32
23 18 21 20 22 21 17 11 16
16 23 28 21 24 23 25 14 19
15 19 15 36 16 13 18 20 23
20 19 11 17 22 27 34 20 15
13 28 27 22 18 11 21 13 21
18 17 31 21 25 22 16 26 33
27 24 22 17 12 24 24 26 19
15 15 10 17 17 15 26 27 28
31 23 24 22 24 28 21 27 26
15 13 16 19 28 29 28 32 30
13 12 26 19 27 31 27 24 33
16 14 18 32 19 18 20 24 24
18 17 21 19 15 22 21 18 13
21 12 29 18 30 17 13 23 29
20 11 25 19 18 29 18 24 21
27 22 25 17 15 13 20 24 17
33 27 23 24 26 30 24 29 23
16 21 30 27 18 14 19 15 12
28 23 25 18 20 27 15 34 27
18 29 28 14 20 15 21 21 28
18 16 24 25 28 25 23 19 14
14 21 21 16 28 19 15 27 24
15 16 19 12 27 22 35 25 17
22 21 24 22 21 18 19 21 27
32 14 21 22 25 31 32 24 15
25 24 16 24 18 25 30 30 19
24 29 16 26 18 20 27 25 14
22 24 14 15 30 19 32 17 28
16 27 17 23 27 26

Omeem 6 eude mabauyvl (Moxcem 0OblmMob 6bINOJIHEH OMOEILHBIMU PACUEMAMU):

Yucno Miyivesa
Bennunna Pasmax R WHTEPBAJIOB
m uHTepBaia h
3HayeHue 26 9 29
JleBas IIpaBas i i
HuTepBanst Ni i
IrpaHuLa rpaHuIa
[8,55; 11,45) 8,55 11,45 5[ 0,018




[11,45; 14,35) 11,45 14,35 24| 0,087
[14,35; 17,25) 14,35 17,25 451 0,163
[17,25; 20,15) 17,25 20,15 46| 0,167
[20,15; 23,05) 20,15 23,05 46| 0,167
[23,05; 25,95) 23,05 25,95 34 0,123
[25,95; 28,85) 25,95 28,85 401 0,145
[28,85; 31,75) 28,85 31,75 21| 0,076
[31,75; 34,65) 31,75 34,65 12[ 0,043
[34,65; 36,1) 34,65 36,1 3] 0,011

3aoanue 2

[lo [paHHBIM TpeaBapUTENBFHONW TIPYNIHMPOBKH  BBIOOPKH, a  TakKxke

onpeaeneHus

HHTCPBAJIbHBIX YaCTOT U YacTOCTEH HalTH U IMNOCTPOUTH HA JUArpaMMax SMIIUPHYICCKYIO IIJIOTHOCTD,

SMIUPHUUECKYIO PYHKIIHIO pacIpe/leIeHHs] U MOIUTOH.

Yucno

Bennuuna Pasmax R HWHTEPBAJIOB Hnmra
m uHTepBasia h

3HayeHne 26 9 29

HNuTtepBainbl Jlepas Hpasas Ni wi
rpaHuIia rpaHuIa
[8,55; 11,45) 8,55 11,45 5 0,018
[11,45; 14,35) 11,45 14,35 24{ 0,087
[14,35; 17,25) 14,35 17,25 45 0,163
[17,25; 20,15) 17,25 20,15 46| 0,167
[20,15; 23,05) 20,15 23,05 46| 0,167
[23,05; 25,95) 23,05 25,95 34( 0,123
[25,95; 28,85) 25,95 28,85 40| 0,145
[28,85; 31,75) 28,85 31,75 21 0,076
[31,75; 34,65) 31,75 34,65 12| 0,043
[34,65; 36,1) 34,65 36,1 3] 0,011
OtBeTbl: [10 TaHHBIM TA0IUIIBI TOCTPOUM TUCTOTPAMMBI YaCTOT U YacTocTel (pucyHku 1 u

2 COOTBETCTBEHHO).

50 M
45
40
35
30
25
20
15
10

[8.55; [11.45; [14,35; [17.25;

[20,15; [23.05: [25.95; [28.85; [31.75; [34.65;

11,45) 14.35) 17.25) 20,15) 23.,05) 25.95) 28.85) 31,75) 34,65) 36.1)

I'parumer HHTEpEATOR

Pucynok 1 — I'mcrorpamma gacror



0,18
0,16
0,14
0,12

0,1
0,08
0,06
0,04

0,02

[8,55. [11.45; [14.35; [17.25
11.45) 14.33) 17.25) 20,15)

- [20,15; [23.05; [25.95: [28.85; [31.75; [34.65:
23,05) 25.95) 28.85) 31.75) 34.65) 36,1)

I panuIE: HETEpEATOE

Pucynok 2 — I'ucrorpamma yactoctei

IIo JaHHBIM Ta6JII/II_IbI B O[[HOI\/JI CUCTCMC KOOpAUHAT ITOCTPOUM T'HCTOIrpaMMy U ITOJIUTOH
OTHOCHUTEIBHBIX YaCTOT — YaCTOCTEH (PUCYHOK 3).

0,180
0,160
0,140
0,120
0,100
0,080
0,060
0,040
0,020

0,000

@yHKIUSA pacupaeneHus

@;

[8.55; [11.45: [14.35; [17.25; [20,15; [23.05; [25.95; [28.85: [31,75: [34.65;
11,45) 14,35) 17.25) 20.15) 23.05) 25.95) 28,85) 31,75) 34.65) 36.1)

I'panune! HHETEPEATOR

Pucynok 3 — 'ucrorpamma U MoJIMTOH 4acTOCTEH

F'(X) sBIsSeTcs «CTYIIEHYATOW», T.€. y HEE UMEIOTCS pa3phIBbl B

TOYKaX, KOTOPBIM COOTBCTCTBYIOT IIPABBIC TIpPaHUIBI HHTCPBAJIOB. Benuun Ha ckauka paBHa
OTHOCHTEJIHLHOM 4acToTe HHTCpBAJIA.

0; X X,
1
; X X X ,
1 1 2
+ ; X X X ,
1 2 2 3
m-1
, XX X ,
i i i+l
i=1
1 X X

Haiinem 3HaueHust SMIUPUIECKOH (YHKIMU paclpe/ieieHUs] U TPEJICTaBUM UX B TaOIHMYHOM
BUJIE. 3aTe€M MOCTPOUM TpaduK SMIUPUYECKON (QYHKIMU pactpelesieHus Ha OCHOBE JAaHHBIX, JUIS
4ero MpeABapUTEeNbHO 3aMUIIEM aHATUTHYECKU JaHHYIO () YHKIHUIO.

HuTepBaibl i F*(x)

<8,55 0,000 0,000
8,55 — 11,45 0,018 0,018
11,45 - 14,35 0,087 0,105




14,35 - 17,25 0,163 0,268
17,25 - 20,15 0,167 0,435
20,15 - 23,05 0,167 0,601
23,05 - 25,95 0,123 0,725
25,95 - 28,85 0,145 0,870
28,85 — 31,75 0,076 0,946
31,75 - 34,65 0,043 0,989
34,65< 0,011 1,000
0; X 8,55,
0,018; 8,55 x 11,45,
0,105; 11,45 x 14, 35,
0,268; 14,35 x 17, 25,
0,435; 17,25 x 20,15,
F'(x)=0,602; 20,15 x 23,05,
0,725; 23,05 x 25,95,
0, 87; 25,95 x 28, 85,
0,946; 28,85 x 31,75,
0,989; 31,75 x 34,65,
1: X 34, 65.
Fpa(bHKI/I SMITUPUYECKON (1)YHKI_II/II/I pacripeieneHus U KyMYJISATHL IPEACTaBICHBI HA PUCYHKE 4.
1,000 lp(x)
0900 -+ -
0,800
0,700
0,600 + —
0.500 ’
0,400 -
0300 +
0200
0,100 + — &=
0.000 17855 | 1145 | 1435 | 1725 | 2015 | 2305 | 2505 | 2885 | 31,75 | 3"4}55'_\i
Paal| 0000 | 0018 | 0105 | 0268 | 0435 | 0601 | 0725 | 0870 | 0946 | 0989 |

Pucynok 4 — Omnupudeckast GyHKIUS pacupeaesieHUs U KyMyJsiTa

3aoanue 3

Ilo nma"HHBEIM

IIpEIBapPUTEILHON

IPYHIIIUPOBKH

BBIOOPKH,

a

TaKXC

onpeieeHus

HHTCPBAJIBHBIX YaCTOT U YacTOCTE!l HAWTH TOYEUYHBIE OIIEHKH MAaTeMaTUYECKOrO OXMIAHHUS U

AUCTICPCUH.

Yucno
JlnmHa
Bennunna Pazmax R MHTEPBAJIOB
uHTepBaia h
m
3HaueHue 26 9 2,9
Bas [IpaBas
HNutepBainbl o papa ni wi
I'paHMIA IrpaHMUIA




[8,55; 11,45) 8,55 11,45] 5| 0,018
[11,45; 14,35) 11,45 1435 24| 0,087
[14,35; 17,25) 14,35 17,25 45| 0,163
[17,25; 20,15) 17,25 20,15 46| 0,167
[20,15: 23,05) 20,15 23,05 46| 0,167
[23,05; 25,95) 23,05 2505 34 0,123
[25,95; 28,85) 25,95 28,85 40| 0,145
[28,85: 31,75) 28,85 31,750  21] 0,076
[31,75; 34,65) 31,75 3465 12 0,043
[34,65; 36,1) 34,65 361 3] 0,011

Omeemoi:

Toueunas OLICHKA mMamemamuiyeckoco 02HCUOAHUA M reHepanLHoﬁ COBOKYITHOCTH —

BBIOOPOYHOE Cpe/THEE 3HAUCHUE X
1=%=1n Xi Ni =m Xi

Nii=1=1 !

rje N — 00beM BIOOPKH, Xi — CEpeIUHBI YaCTHUHBIX HHTEPBAJIOB [Zi; Zi+h), a Ni — 9acToThI (Wi
— YaCTOCTH) MONAJaHUsI 3JIEMEHTOB BEIOOPKH B YaCTUYHbBIE MHTEPBAJIBI.

Toueunas oteHKa 6b100pouHOl ducnepcuu D TeHepalbHON COBOKYITHOCTH — BEIOOPOYHOE
CpelHee KBaApaTOB OTKIOHEHUN 3HAYCHHI BBIOOPKU OT BEIOOPOYHOT'O CPEITHETO X

m

(X‘ - mi n X)
i=1 n S (Xi—~ 2
2 i
D=1n .
2=D = Xi2 Ni = Yipi = ; o
TAaKKC MOKHO ITPECACTAaBUTh €€ B BUAC . te ni = ; 2= Xi2i = %2i=1 =Xy ;2 .

Toueunas oueHKa 6b100pPOUHO20 CpeOHe20 KBAOPAMuyecko20 OMKIOHeHUs — BEIUYUHA,
YHCIICHHO paBHAs = /D .

Pacuemuwr:
I'panuiet Cep?ﬁHHH ‘ )
MHTEpBAJIOB y ({=%) " n
[8,55; 11,45) 5 10,018 10 50 686,58
[11,45;14,35) | 24 [0,087 12,9 309,6 1866,26
[14,35; 17,25) | 45 | 0,163 15,8 711 1576,13
[17,25; 20,15) | 46 [ 0,167 18,7 860,2 419,04
[20,15; 23,05) | 46 [ 0,167 21,6 993,6 0,64
[23,05; 25,95) | 34 (0,123 24,5 833 263,11
[25,95; 28,85) | 40 [ 0,145 27,4 1096 1291,31
[28,85; 31,75) | 21 | 0,076 30,3 636,3 1546,59
[31,75; 34,65) | 12 (0,043 33,2 398,4 1581,98
[34,65; 36,1) 3 10,011 35,375 106,12 559,52
CyMMBI 276 1 - 5994,22 | 9791,17
_5994,22
1. MaTtemaTHueckoe OKUIaHUE X :W 21,72 .
2. lucnepcus D = 979117 35, 48.

3. CpenHee KBapaTUYECKOE OTKIOHEHHE :/3 48 5,96 .
3aoanue 4



B Tabnume npuBeneHa BBIOOPKA W3 TEHEPAIbHOH  COBOKYIMHOCTH  HOPMAIBHO
pacripesieIeHHON CilydailHOW BEIMYMHBI CYTOYHOTO YBEJIMYEHUs 0oO0ObeMa JaHHBIX Ha CcepBepe
(MGaiit) ¢ uzeecmuvim CKO, paBubim 3,1 MoOaiit. s koapdunmenta mosepus y=0,98 naiitu
WHTEPBAIBHYIO OIICHKY MAaTeMaTHYeCKOrO OXHJIAHHS CIy4alHOW BEIMYUHBI (CYTOYHOTO
yBEMYCHHs 00beMa JTaHHBIX Ha cepBepe) (MOaiir).

44 44 43 52 47 40
41 46 45 48 46 43
47 49 41 41 50 48
47 48 49 51 51 51
46 43 42 48 48 50

OTtBeThI:

O6bem BoIOOpKHM N=30, a Xi =1389 , TOUCYHAS OIICHKA MAaTEeMaTHYCCKOrO OXXHIAHHS

i=1
X = _]%8930:46,3 '

I/IHTepBaJ'II)HaH OI€HKAa MaT€MaTU4YCCKOro OXuJIaaHus:



(MGaiir), zy2=2,32 — 3nauenue ¢pynkuuu Jlamnaca ypous y/2=0,49 (Pa3pemaercsi HCN0Jb30BaTh
Ta0JIMYHbIE 3HAYEHHU S — CIIPABOYHbIE 3HAYEHUS).
2o 23231

N

Torna 3HA4YEHUE BBIPAKEHUS 131- C Y4ETOM 3TOr0

m (46,3 -1,31;46,3+1,31) = (44, 99: 47, 61).
3aoanue 5

B Tabmume mnpuBeaeHa BbIOOPKAa W3 TEHEPAIbHOH  COBOKYMHOCTH  HOPMAaJIbHO
pacupeneneHHoN Cily4yallHOM BEIWYMHBI — KOJMYECTBO OJHOBPEMEHHO HAarpykeHHbix OBM B
BBIYHCITUTEILHOM Kiactepe ¢ Heuzsecmuovim CKO. [Ins 3ananroro kodddunmenrta nosepus y=0,95
HalTU WHTEPBAIBHYIO OIICHKY MAaTEMaTHYECKOTO OXXUIAHUS CIIy9allHOW BETWYUHBI (CpeIHEero

KOJIMYECTBA OJTHOBPEMEHHO Harpy>keHHbIX DBM).
44 33 41 38 35 43
36 36 37 40 38 38
36 42 41 44 39 37
39 45 43 41 42 45
45 40 38 36 44 40




39

36

39

38

35

39

42

37

OTBeThI:

O6wvem BbIOOpKHM N=40, a

x=172 395
40

I/IHTepBaJ'ILHaH OILICHKa

MATEMATHYCCKOI'O OXKUJaHHUA:

= 1572 , ToueUHas OIIEHKAa MAaTEMAaTHYECKOI'0 OXKHJIaHUS

t(y;n-1)=2,02 — xBauTHIb pacmpencincHus CThIOAEHTA I ypoBHs 3HauumocTH 0=0,05 u gucia

crenieHelr cBoOoapl  k=n-1=39 (Pa3pemiaercsi HCHOJB30BATh TaOJIHYHBIE

ClIpaBOYHLBIC 3Ha‘lel—[l/lﬂ).

Haiinem ( i — % )2 B COOTBETCTBHUH C IAHHBIMU BBIOOPKH:

(xi=%)?

(xi=%)?

(xi=x)?

(Xi=%)?

(xi=x)?

(xi=x)2

SHaAYCHUA



22,09 39,69 2,89 1,69 18,49 13,69
10,89 10,89 5,29 0,49 1,69 1,69
10,89 7,29 2,89 22,09 0,09 5,29
0,09 32,49 13,69 2,89 7,29 32,49
32,49 0,49 1,69 10,89 22,09 0,49
0,09 10,89 10,89 0,09 1,69
18,49 18,49 0,09 7,29 5,29
Hcnpasnennas BBIOOpOYHAS JUCTIEPCHsI §¢ = 1(2 - —)% =408, 40 10,47 ,a
n_l -
i1 39
S=4/S? 5/10,473,24
JloBepuTEnbHbBIN WHTEpBa MaTeMaTUYECKOro
2,023,24 2,023,24
oXugaHust m 39,3 = —_— 139, 3 = (38, 26; 40, 33) .

Va0 7 40

3aoanue 6

JInst oneHKH CTaOMIIBHOCTH WHTEPHET-COCIMHEHMs Kaxabli dac mepeaaercs 2000 makeToB
JAHHBIX, TPU 3TOM U3 MOABEPTrHYTHIX KOHTpoito 500 makeroB 130 makeToB OBIIO MPHUHATO C
norepssMu. TpeOyeTcst OompenenuTh TOUCYHYI0 W MHTEPBAJIBHYIO OICHKY BEPOSTHOCTH IEpenadu
MaKeTa ¢ MOTepsIMU C 3aJlaHHBIM Kod(duimenToM aoBepus =0,9 1 Kakoe HauMEHbIIIee KOIUYECTBO
MaKeTOB HEOOXOAMMO MepeaTh, YTOObl OTHOCUTEIbHAs YacTOTa MaKeTOB, IPUHATHIX C MOTEPSIMHU,

OTJIMYaNach OT BEPOSTHOCTU moTepu He Oonee, yem Ha 0,05 (5 %).

m o130 0.
n 500
HuTepBanbHas OLCHKA BEPOSATHOCTH IEPEIAUH aKeTa ¢ MoTepsamu: (v — A; w + A).

JUist pa3auyuHBIX cl1oco0oB oTOOopa:

1) moBTOpHBIHN - =t % :

1_
2) OeCTOBTOpHBI - =t \/L 1 . ,
n N
rae t=z 2 — aprymenT ¢ynkuun Jlammaca yposas /2=0,9/2=0,45. Tlo cipaBoOYHbIM
Taﬁ.HI/IIIaM onpeneasiem, uro t=z 2=(1,64+1,65)/2=1,645.

IMOBTOPHOT' O criocoba OpraHuizalnun npeaciibHas

ommoka = ’ (1=) =1,645 ,O 26 (1 0.26) 0,0323, a MHTEepBaJbHAs OI[CHKA BEPOSATHOCTH

repeaayuy makera ¢ moTepsiMu (0,26—0,0323, 0,26+0,0323)—(0,2277,0,2923).

OtBeTbl: ToueuyHas olieHKa BEPOATHOCTH MIEPEIaUM MAKETA C TIOTEPSIMU =

st 0eCIOBTOPHOTO criocoba OpTaHU3aINH npenenbHas
ommnbOka =1, 645 \/ 0,26 (1-0, 26)1_ 500 0,017, a MHTEpBAJIbHAs OIICHKA BEPOSTHOCTU
500 2000

nepeaaun nakera ¢ norepsmu (0,26—0,017; 0,26+0,017)=(0,243;0,277).

HaumeHbIiee KOJTUYECTBO MAKETOB, KOTOPOE HEOOXOIUMO MepeaaTh, YTOOBI OTHOCHUTEIIbHAS
9YacToTa MAKETOB, MPUHATHIX C IMOTEPSIMHU, OTJIMYAIACh OT BEPOATHOCTH IOTEPH He Oojice, YeM H a
0,05 (5 %).

Nmeem A=0,05 (5 %), z12=1,645, ©=0,26.

Hns IIOBTOPHOI'O criocoba OpraHu3alnu BBIOOPKH MOJTYYMM
2 —
n=Zrd=) L 645° 0020659 0.26) 209 MIAKEeTOB, a /Il 6€CIOBTOPHOI0 Crioco0a opraHu3anuu
2
n=_ z%/A=)N  _ 1,645 0,26(1=0,26) 2000 189 HaKeTOR.

N .+z¢ (1) 20000, 05¢ +1, 645¢ 0, 26 (1= 0, 26)
12



3aoanue 7

N3 reHepanbHONW COBOKYMHOCTH W3MEPEHHH 3aBHCHMOCTH CKOPOCTH OECIpOBOIHOTO
coeauHeHus (MOHT/C) OT NaTbHOCTH MEXAY NEepeaTYMKOM U MPUEMHUKOM JIaHHBIX MPOU3BEJCHA
BbIOOpKa 06beMoM 400 n3MepeHui, Mo KOTOPOH MOJIydeH BHIOOPOUYHBIN KOAX(PPHUIIMEHT KOPPEIAIIH
0,78. Haiitu ¢ HanexHocThio =0,95 noBepuTenbHBIN HHTEpBAN A KOd(PUIMEHTa KOppensuun
reHepaJIbHOI COBOKYIHOCTH.

OtBeThI:

, te r=0,78,

_ i
[lokazarenb 10CTOBEPHOCTH KO3 pumuenTa koppensun ; = - =r~n
r 2 1-n

r

+/n

% 40 . ITockonbky tr>3, TO 3HaYEHUE KOAPPULIMEHTA KOPPETSILIUU
MOJKHO CUUTATh JOCTOBEPHBIM.

O6wvem BbIOOpKM N=400>100, noBepuTeNnbHBI WHTEpBAT Kod(duumeHTa Koppensuuu

a n=400. Torma t =

o l=-r2;r+tl=r2 _
TeHEPaJIbHON COBOKYITHOCTH MPHHAIC)KUT HHTEPBAITY r-t , rmet=1,96 —
I Jn
3HAYCHHUE CTATUCTHKU pactpenencaust CTeiofeHTa (Pa3penaercs ucnob30BaTh TA0INYHbIE
3HAYEHMS — CIPABOYHbIE 3HAYEHHS ) C YHUCIIOM cTerneHel cBoooabl k=n—2=400-2=398 nipu ypoBHe
3HAYNMOCTH a=1- =1-0,95=0,05. C y4eToM 9TOr0 JIOBEPUTEIbHbBIN HWHTEpBaJ
0,78 -1,96 1- 0,782 ;0,78 +1,96 1- 0,782
+ 400 < 400 (0,742; 0,818) -




KaK t, BpiOopouHbIif K03 (PUIIMEHT KOPPENISLUU MOKHO CYUTATh CTATUCTUYECKH 3HAYUMBIM, TaK

40 1,9 =t.
Bonpocsl! K 3a4eTy 0 AUCHMIIINHE KAHAJIM3 JAHHBIX»
1.  BbIOOpOYHBIN METOJ B CTATUCTUYECKUX MCCIEOBAHUIX (BEIOOPOUHAs COBOKYITHOCTb,
pa3max, yaCTUYHbIE HHTEPBaJIbI, lIar pa3ouenus, popmyna Crepaxecca, 4acToTa, 4YaCTOCTb).
2.  BpIOOpOYHBII METO B CTATUCTUYECKUX UCCIIEAOBAaHUAX (THCTOrpaMMa 4acToT U
YaCTOCTEH, OJUTOH YaCTOT, SMIUpHUYecKas QYHKIHS pacrpeaesieHus, KyMyJsTa, IpuMep).
3.  BpiOOpouHBIi MeETOJ B CTaTUCTUYECKUX HCCICIOBAaHUSAX (MOMEHTHI CIydailHON

BETMYMHBI: MaTeMaTU4YecKoe OXKHJaHWE, JHCIEepPCUs, AaCHUMMETPHS, OKCIecC, BBIOOPOYHBII
KOO(PUITMEHT BapHalWy, OMMOKM aCHMMETPUU U JKciecca, obmias (opma 3amucd MOMEHTOB
CITYJYaliHbIX BEJIMYWH).

4.  VHTepBanbHbBIC OIEHKU YHCIOBBIX XapAKTEPUCTUK BHIOOPKH (OIICHKA MATOXHIAHUS C
HU3BECTHBIM CKO).

5. VHTepBaibHBIC OI[CHKH YHCIIOBBIX XapaKTEPUCTHK BHIOOPKHU (OIIEHKA MATOXKHUIAHUS C
HEM3BECTHBIM CKO).

6. HHTepBabHbIEC OLIEHKH YMCIIOBBIX XapaKTEPUCTHK BHIOOPKH (OLIEHKA CKO).

7. CnocoObl hopMHUpOBaHUS BEIOOPOK U OTOOpA 3JIEMEHTOB B COBOKYITHOCTh. CI1oco0Ob!

pacdera oObeMa BHIOOPKH.



8.  Cnoco0Osl popmupoBaHUs BEIOOPOK U 0TOOPA SJIEMEHTOB B COBOKYITHOCTE. CpeTHss
omuOKa BEIOOPKH.

9.  HHrepBasbHas OllEHKA BEIOOPOYHOT0 K03 puineHTa KOppensiu.

10. TIpoBepka CTaTHCTUYECKHUX THUIIOTES.

11. IIpoBepka I'HITOTE3bI O PABEHCTBE BHIOOPOYHOM CpeaHEN TeHEPaTIbHOMY CPEIHEMY
3HAUEHUIO0 M HOPMAJIbHO paclpeeeHHON COBOKYITHOCTH N(m;0).



12. TIlpoBepka TIHIOTE3bl O PABEHCTBE YHCJIOBBIX XAPaKTEPUCTHK TIEHEpPalbHBIX
coBoKkynHocted. IIpoBepka rumore3bl O paBEHCTBE 3aJaHHOMY YHUCIY JUCIIEPCUU HOPMAJIbHO
pacripesielieHHON CITyJaifHON BeMUYUHBI (OJHOBBIOOPOYHBIN 2 — KPUTEPHIA).

13. TIIpoBepka rumoTe3sl O PAaBEHCTBE YUCIOBBIX XapAKTEPUCTHK MeHEPAIbHBIX
COBOKYIHOcTell. CpaBHEHHE AUCHIEPCHI IBYX BBIOOPOK, MMEIOLMX HOPMAaJIbHOE paclpeieieHue.

14. TIlpoBepka rumoTe€3sl O PABEHCTBE YHCIOBBIX XapaKTEPUCTHK TeHEpaIbHBIX
coBokymHOcTel. CpaBHEHHWE CpETHUX 3HAYEHWW JIBYX BBIOOPOK, HWMEIOMIUX HOPMaJIbHOE
pacnpezeneHue.

15. IIpoBepka rumnoressl O paBEHCTBE YNCIOBBIX XapaKTEPUCTUK T'€HEPAJIbHBIX
COBOKYMHOCTEHN. JlOBEpUTENBHBIA HHTEPBAJ ISl PA3HOCTH CPEIHUX.

16. IIpoBepka rumoTessl 0 paBeHCTBE Jojeil npu3Haka. CpaBHEHHE T'eHepalbHOM 107U CO
CTaHJIapTOM (HOPMATHUBOM).

17. TlpoBepka rumote3bl 0 paBEHCTBE q0JIeH Npu3HaKa. [I[poBepka rumoTe3bl 0 paBeHCTBE
J0JIel IPU3HAKa B IBYX COBOKYITHOCTSIX.

18. Ormuenka 3HaunMoCTH K03 PurrenTa (MHAEKCA) KOPPEITSIIIHH.

19. TIlpoBepka rumotessl 0 Buae pacnpenenenus. Kpurepuii cornacus [Tupcona.

20. KoppensaiuoHHBIN B perpecCUOHHBIN aHAIIN3.

21. 3agauyu KOpPENIALHUOHHOTO aHAN3A.

22. Beruncnenne ko3 dunnenta koppessun. Cuina KoppensuoHHo# cBsi3u. [1apHbrii
KO3 (PUITUEHT JTMHEHHOM KOPPEISIIIH.

23. Brpruncnenue ko3dduunenta koppemsaun. Cuna KoppeasuoHHON CBS3H.
KoppensinnoHHOE OTHOLICHHE.

24. Berancnenue kodpduimenta koppensaiuu. Crira KOppeIsIlIAOHHON CBS3H.
Koadduuuent panropoit koppensaunn CrnupmeHa.

25. Bwuapl mapHBIX perpeCCHOHHBIX 3aBUCUMOCTe. JInneitHas perpeccus.

26. Bunbl mapHBIX pEerpecCUOHHBIX 3aBUCUMOCTEN. [ nmepooaudeckas perpeccus.

27. Bwupapl napHbIX perpecCUOHHBIX 3aBUCUMOCTEN. DKCIIOHEHIIM A bHAs (TTOKa3aTeIbHast)
perpeccus.

28. Bwuapl mapHBIX perpeCCHOHHBIX 3aBUCUMOCTel. KBaapaTuaHas perpeccusi.

29. IlpoBepka a/leKBaTHOCTH MOJIENIH U OLIEHKA 3HAYUMOCTH €€ IapaMeTpOB.

30. IIpoBepka CTaTUCTUYECKON 3HAUUMOCTH KO3 (DUIIMEHTOB THHEHHON PErpeccui.

31. JloBepuTenbHBIC HHTEPBAIBI IJTIsI KOA(PGHUIIMEHTOB THHEHHOW PETPECCHH.

32. MHOXeCTBEHHAs perpeccusi.

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZMUCAH SMEKTPOHHON NOAMWCHIO

3aBeaytowmin kacdeapoin 3BM

COIrNACOBAHO ®rboy BO "PrPTY", PIPTY, Koctpos bopuc Bacunbesny, 23.06.25 14:26 (MSK) MNpocTas noanucb




