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BBEJAEHHUE

[lenr pabGoThl - O03HAKOMHUTHCA C TIOPSAKOM TIPOBEICHUS
NEePBUYHON CTAaTUCTUYECKOM OOpaOOTKM pe3yjbTaTOB HM3MEpPEHUN B
clly4ae CBepXMajbiX BIOOpOK (MeHee 10 nu3mepenuit).

1. CTATUCTHUYECKASA OBPABOTKA PE3YJIBTATOB
WU3MEPEHUM MAJIBIX BRIBOPOK

B mporiecce ucnbITaHUl U3MEPEHUS HE MOTYT OBITh BBITOJTHEHBI
aOCOJIIOTHO TOYHO. OTO CBSA3aHO C TMOSABJICHUEM  PA3JIMYHBIX
MOTPEIIHOCTEN (HEOAHOPOIHOCTh CTPYKTYpPbl PEaJbHBIX METAIOB H
CIUTABOB, HaJIM4YuE Ne(PEKTOB, UHCTPYMEHTAJIbHBIC MOTPEITHOCTH H T.I1.).
[TosTOoMy mJIsi TTOy4YEHUS] JOCTOBEPHBIX JAHHBIX YHMCJICHHOE 3HAYEHUE
MU3y4aeMOr0 CBOWCTBA OIPEICISIIOT IO PE3YJbTaTaM HECKOJBKHUX
u3MepeHuii. COBOKYNMHOCTh JTHUX 3Ha4eHUM oOo3HavaeTca N U
HA3bIBACTCSI ~ CTATUCTMYECKOM  BBIOOPKOW WM BBIOOPOYHOM
COBOKYITHOCTBIO.

OcHOBHas 11€JIb NMEPBUYHON CTATUCTHUECKON 00pabOTKu B ciydae
MaJIbIX BBIOOPOK — OIIEHKAa MCTUHHOT'O 3HAYEHUS M3Yy4aeMOro CBOMCTBa
Y OIIMOKH €0 ONpEAEIEHHUs 0 BEIOOPKE.

[Topssmok W dTambl NPOBEAECHUS MEPBUYHOM CTATUCTHYECKOU
00paboTKK 3aBHUCAT OT oObema BbIOOpKU. OOBEM BBIOOPKH TIpH
VCTIBITAHUSIX MOXET MEHATBCA B IIMPOKUX MOpenenax: or 2-5 1o
HECKOJIBKAX COTEH MU3MEPEHUN.

PaccmoTtpuM, Kak TpOBOJUTCS TMEpBUYHAS CTATUCTHYECKAs
o0paboTKka, eciu 00beM BbIOOpKHU cocTaBisieT MeHee 10 m3mepenuil. B
ATOM CJlydae OIpeeNsaiOT BhIOOPOYHBIE YUCIOBBIE XAPAKTEPUCTUKU U
CTPOSIT  JIOBEPUTEIbHBIM  WHTEPBAI  JJIsi HUCTUHHOTO  3HAYCHUS
U3MEPSEMOr0 CBOMCTBA.

[lo paHHBIM BBIOOPKH ONPEACISAIOT CICAYIONIME YHCIOBHIC
XapaKTEPUCTUKHU:

1) BbIOOpOYHOE cpeaHee X XapakTepH3yeT CpeJHee 3HaueHHe

WCCJIEYEMON BEJIIMYMHBI U SBJISIETCS CTATUCTAYECKOM OLICHKOU €€

VCTUHHOT'O 3HAYECHUS:
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x—nizﬂ:xi,



2) BBIOOPOYHAST HCHEPCHsI XapaKTePU3YyeT CPEIAHHMHA KBajapaT
OTKJIOHCHHS] 3HAYECHUM CIy4YalHOW BEJIWYMHBI OT BBHIOOPOYHOTO
CpEIHEero; B  CiIyya€  MajblX  BBIOOPOK  ONPEACIISIOT
«HCIPABICHHYI0» JMCIIEPCHIO %

Z (Xi o Y)2

SZ — =l
n-1 '

3) BLIOOpOYHOE cpeaHee KBaJpaTuieckKoe OTKJIOHECHHE
(ctanmapTHOE OTKJIOHEHHE) S XapaKTepHU3yIOT OTKJIOHEHHUE
3HAYECHUW CIyYalHOW BEJIMYUHBI OT CPETHETO:

S = /S2.

4) Bpi0opounasi Meamana Me* — 3HaueHHE, COOTBETCTBYIOIICE
CEepEIMHE BAPUALIMOHHOIO PSA.

5) BbiGopouHass mMoma Mo* - Hambojiee YaCTO BCTpEUaroIeecs
3HAYCHHE.

6) BbIOOPOYHBIH KOXPPUIHMEHT acCHMETPUM  XapaKTepU3yeT
CUMMETPUYHOCTH SMIIUPUUECKOTO PaCHPEACICHHUS:

n

Z(Xi - )_()3

% il

- (n-1S°

6) pILIOOPOUHBIH KcHece E* u ko3 uIueHT IKcecca £*:
> (x —xJ'
i=1

E*=g*3=—_———-
(n-1)S

IIpubausure/ibHas NPOBEPKAa BbIOOPOYHOIO paclnpeaeieHus
HA HOPMAJBHOCTH B Clly4ae MajbIX BHIOOPOK MOXKET OBITH MPOBEACHA
HECKOJIbKUMU CIIOCO0aMu, KOTOPbIE JOTOJHAIOT APYT ApyTa:



1) BU3yaJIbHBIN ~ METOA TpEJHA3HAueH Ui TpeIBAPUTEIHHON
CyObEKTUBHOW OIICHKM W MOXET OBITh OCYIIECTBJICH IO BHUIY
MOJIUTOHA (€CJIM €CTh TTOBTOPSIONTUECS 3HAUCHUS );

2) mpuOIM3UTEIIbHA TPOBEPKa, COCTOSAIIAsS B TOM, 4YTO JUIS
HOPMAaJIBHOIO TEOpeTHYECKOro pacnpenenenus M(X)=Mo=Me;
eci 1o BeIOopke X = M0*~Me*, 10 pacnpenenenne moxHO
CUUTATh MPUOIU3UTEITLHO HOPMAJIbHBIM;

3) mpuOIU3NTENbHAS TMPOBEpPKAa C IMOMOINBI0  KO3(D(PHUIIMEHTOR
aCCUMETPUH M DKCIecca: JUisl HopMajabHOro pacnpenenenus A=0,
E=0; ecnu no BeIOOpKE E*=~0 u A*=~0, TO pacnpeacieHrue MOXHO
CUUTATh MPUOJIU3UTEIHLHO HOPMAIbHBIM;

4) mOCTPOCHHE TPEXCUTMOBOI'O HHTEPBaANA: m+3c~x+3S . Eciu
BCE 3HAYCHUS CIIy4YalHOW BEJMYMHBI TOMAIM B TPEXCUTMOBBIN
UHTEPBAJ, TO pacCHpe/eNieHne MOXKHO CUHUTATh MPUOJIM3UTEITHHO
HOPMAJIbHBIM.

JloBepuTeJIbHBIA  UHTEPBAJI  JJIA UCTUHHOM  BEJIMYUHBI
U3MEpPSIEMOr0 CBOMCTBA M mOpu ypOBHE HaAEKHOCTH Y=0,95 MOXHO
HaWTH MO ClIeayromiei hopmyire:

X—o0<m<X+9,

S
S=t ,—

R

r71€ 0 — TOYHOCTh OIIEHKH (IMOTPEIIHOCTh U3MEPEHUS):

t,n — xBanTUIBL pacnpenenenus CTbIOAEHTA, KOTOPBIH oNpesenseTcs 1o
CICIMAIbLHBIM TaOMWIIaM B 3aBUCHUMOCTH OT Yy u Kk=n-1; y —
JIOBEpUTEIIbHAST BEPOSITHOCTh (HAACKHOCTh OILIEHKH); N — 00beM
BbIOOpKH. [l y=0,95 u n =5 kBanTHNb t,,=2,78 [1].



INPUMEP. IlpoBectn TEPBHYHYIO CTAaTUCTUUYECKYIO 0OpabOTKY
PEe3yIbTATOB M3MEPEHUN TBEPJOCTH OOPaA3IOB U3 JETMPOBAHHOM CTalH,
MPUBEJICHHBIX B TPOTOKOJIC UCIILITAHU:

ITpoTokoa ucnbITaHUM (MPOCTOM CTATUCTUUECKUH PsiJT)

No ombiTa 1 2 3 4 5
HB 47 55 53 52 48
Pemenue.

1. Onpeaenum BEIOOPOYHBIE YUCTIOBBIE XapaAKTECPUCTUKH:

1.1) BsibopouHnoe cpeanee (cpeaHee apudmeTuyeckoe):

1 47 +55+53+52+48
X==)X =

=51 HB;
N 5

1.2) «McnpaBiieHHas» BEIOOPOYHAS JUCTICPCHS:

i}m—if::@7_5Dz+65_5Q?+@3—5g?+@2—532+@8—5®2:

SZ — =l
n-1 5-1

=115 (HBY;
1.3) CranmapTHOE OTKJIIOHCHHUE:

S=+/S2=./115=339 HB.

1.4) Bwibopounas wmemumana: Me=52 HB B COOTBETCTBUU C
BAapUALIMOHHBIM CTATUCTHYECKUM PSJIOM:

Ne 1 2 3 4 5

HB 47 48 52 53 95

2. IlpoBeeM  TPUOIM3HTEIBHYIO  IMPOBEPKY  HOPMAIbHOCTH
pacupeIeNeHus:

2.1) 1o moJMroHy MPOBEPUTH HEJNb3s, TAK KaK HET IMOBTOPSIOIIUXCS

3HAYCHUM;



2.2) CTAaTUCTUYECKOE  pacHpeAciCHUE MOKHO CUNTaTh
NpUOJIU3UTEILHO HOPMAJIBHBIM, TaK Kak:

X ~ Me>*
2.3) HailIeM «TPEXCUTMOBBIA UHTEPBATI»:
X+3S =51+3-3,39=40,83;6117.

Bce HU3MCPCHHBIC 3HAYCHHUA HAXOIATCA B 3TOM HMHTCPBAJIC, ITIOOTOMY
pacupeaciiCHUC MOKHO CHHUTATb HpI/I6JII/IBI/ITeJ'IBHO HOPMAJIbHBIM.

3. Haiinem noBepuTeabHBIM HWHTEpPBaAN JJIs HWCTHUHHOTO 3HAYCHUS
TBEPJOCTH M 110 hopmyJie:

X—o<m<X+90.

[lo Ttabmune pacnpenenenus CThIOJEHTa TPU JOBEPUTEIBHOM
BeposaTHocTH Y=0,95 Haiigem:

t,n= o955 =2,78.
OnpenenuM MnpenesbHy0 OIIMOKY BRIOOPKHU:

S 27822 _42 HB.
Jn

V5

o=t,,

Havinem noBepuTenbHBIA HHTEPBAIL:

51-4,2 < m <51+4,2;

46,8 < m <55,2.
BbIBOALI:
1) BeibopouHoe cpeaHee 3HAYEHWE TBEPJOCTH CTald paBHO 51
HB.

2) IlorpentHocTh M3MEPEHUS TBEPIOCTH cocTaBiseT 4,2 HB.
3) C nmoBepuTenbHOM BEpOATHOCTBIO 0,95 MOXHO O0XXKHAATh, YTO

NCTUHHOC 3HAUCHUC TBCp)IOCTI/I CTaJIM HAXOIUTCA B I/IHTepBaJ'Ie
ot 46,8 no 55,2 HB.



2. SAIAHUSA
[IpoBecT MEPBUYHYIO CTATUCTUYECKYIO OOpabOTKY pe3yJbTaTOB
U3MEPECHUI TeMIepaTrypbl B 30HE pe3aHUsA NPH TOYCHUH THUTAHOBBIX
cruiaBoB (Taodum. 1).

Tabmumna 1
Ne Xi, OC
Bap-ta | CniaB 1 2 3 4 5
1 BT1-0 445 450 448 450 490
2 BT5J1 774 753 795 742 754
3 BT5-1 698 647 732 658 698
4 BT20 690 640 735 650 696
5 BT18 736 723 725 725 725
6 BT6 750 755 758 745 758
7 BT3-1 750 755 760 745 765
8 BT9 755 760 755 745 770
9 BTS8 775 765 780 770 768
10 BT23 825 815 810 825 830
11 BT25 820 815 810 823 830
12 BT35 850 852 860 855 856
13 BT14 755 755 765 745 765
14 BT16 765 760 750 745 770
15 BT15 775 765 785 770 768
16 BT1-0 448 452 448 450 493
17 BTS5J1 775 753 795 742 754
18 BTS5-1 690 647 732 658 698
19 BT20 690 640 735 650 696
20 BT18 735 723 725 725 725
21 BT6 755 755 758 745 758
22 BT3-1 755 755 760 745 765
23 BT9 755 760 755 745 770
24 BTS 778 765 780 770 768
25 BT23 820 815 810 825 830
26 BT25 825 815 810 823 830
27 BT35 855 852 860 855 856
28 BT14 750 755 765 745 765
29 BT16 760 760 750 745 770
30 BT25 765 765 785 770 768




|

o &

KOHTPOJIBHBIE BOITPOCHI

. UTo Ha3pIBaeTCA reHepaibHON COBOKYITHOCTBIO M BEIOOPKOM?
. enmb W TOPSAOK TMPOBEACHUS NEPBUYHOM  CTATUCTUUECKOU

00pabOTKHU pe3yIbTaTOB U3MEPEHUH B CITydae MajibIX BEIOOPOK.

. HazoBute BBIOOpPOUHBIE YHCIOBBIE XapPAKTEPUCTUKU, JaWTE HX

ONPEACIICHUS.
JlaiiTe onpeeieHuss TOUEYHOU U MHTEPBAIIBHON OLIEHOK.

. Kakue TpeboBaHms MIPEIBABISIOTCS K TOUCYHBIM OIICHKAM?
. HazoBuTe Hamnydmme TOYEYHBIE OICHKM MAaTEMaTHYECKOIO

OKUJAHUS M JUCTIEPCHH TEHEPATbHON COBOKYITHOCTH B 3aBUCHUMOCTH
0T 00bemMa BHIOOPKH.

. Uto Ha3bIBaeTcs JOBCPUTCIIbHBIM HHTCPBAJIOM H I[OBCpHTCJ'IBHOfI

BEPOSITHOCTBIO?

. Kak MOXHO mnpoBecTH NOpUOJIHU3UTEIBHYI0 MNPOBEPKY THUIOTE3BI O

HOPMAJIBHOM PacHpe/IeICHUN TeHEPATbHOW COBOKYITHOCTH B CITydae
MaJIbIX BBIOOPOK?



