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HanmeHoBaHWe HACTOSALLLEro cTaHaapTa U3MEeHEHO OTHOCUTENBbHO HAUMEHOBAHNS YKA3aHHOIO MeXayHa-
pogHoro ctaHgapta ana npusegennsa s cootsetctene ¢ OCT P 1.5 (nogpasgen 3.6).

[1pu NpUMEHEeHUU HACTORALLEro cTaH4apTa PEKOMEHAYETCHa UCMNOMb30BaTh BMECTO CChINTOYHBIX MEeXayHa-
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mbi». B criyyae nepecMompa umiau ommeHbl Hacmosiezao cmaHoapma coomeemcmaeyrowas uUHpopmMayus
bydem ornybriukosaHa 8 UHMOPMAaUUOHHOM yKkazamerne «HauyuoHansHbie cmaHoapmei»
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HAUWOHANBHBIN CTAHOAPT POCCUMUCKOUN PEOEPALUMN

Crarncrtuveckue metogbl

CTATUCTUHECKOE MNMPEACTABJIIEHUE OAHHDbIX.
MEOUAHA

OnpepeneHue TOYEYHOM OLIEHKM U A0BEePpUTENbHbLIX MHTEPBanoB

Statistical methods. Statistical interpretation of data. Median.
Estimation and confidence intervals

Ilata BBegeHna — 20040601

1 O6nacrb npumMeHeHus

HacToqauwinn ctaHgapT ycTaHaBMBaeT npoueaypsl onpeaeneHnsa TOMeYHOU U MHTepBarboHON OLEHOK
MeaunaHbl ans nodow COBOKYMHOCTU CriyvYanHbIX BEMUYUH, ONMUCLIBAEMON HENPEPLIBHOW (PbyHKUMEN pacripene-
neHunga. [lpuBegeHHble B cTaHgapTe MeToabl He TpebyioT 3HaHua PyHKUMK pacnpegeneHus. AHanorudHele
npouenypbl MOryT NPUMEHATLCA ONa onpeaeneHnsa OLEeHOK KBapTurien u gpyrx NpoUEeHTHBIX TOYEK pacrnpe-
OeneHus.

[Tp nmedyaHune— Meagnana — 50 %-Hast ToUKa pacnpeneneHns.

2 HopmaTunBHbIe CCbINIKI

B HacTodawem cTaHgapTe Uenosb3osaHa CChlfika Ha CrneaylLwm ctaHgapT:
NCO 3534-1:1993 Cratuctuka. Cnosapb 1 ycrioBHble 0603HaveHust. YacTts 1. BeposTHOCTb 1 OCHOBHLIE
cTaTucTU4ecKmne TepMmnHebl.

3 TepmuHbIl, onpeaeneHnsa n o603HavYeHUs

3.1 TepMuHbi U onpeneneHus
B HacToauwem craHgapte npumeHeHbl TepMmuHbl no NCO 3534-1, a Ttakke cnegyiowme TEPMUHBbI C
COOTBETCTBYIOLMMU OrNpeaerieHNaMu:

3.1.1 k-A nopsigkoBas cTtatucTtuka Bbibopku (k-th order statistic of a sample):
3HaveHne k-ro anemeHTa BblbOpKKM, KOraa BCe 3rnemMeHThl BIDOPKKU pacnonoXeHbl B TAKOM NOPSaaKe, rnpu

KOTOPOM Kaxabit nocregyrwmm snemMeHT BolDOpKy bonee munn paBeH (He MeHee) npeabigylemy (nopsaaok
HeyDObIBaHUSA).

[TpumeyaHne—[ndaBbDOPKN N3 N INEMEHTOB, PACTONOXEHHbIX B NOPALKE HEYDObIBAHUS (.tac[ﬂ <X S L S Xy ),
k- NOPSAKOBON CTATUCTUKON SABIMSIETCS 3NEMEHT Xixy

3.1.2 mepmnaHa HenpepbiBHOro pacnpegeneHus (median of a continuous probability distribution):
Takaga BenunuunHa, Korga Kaskgast u3 gonen pacnpegenenus, nexawinx no obe ctopoHsl oT Hee, pasHa 0,5.

['TpunmeyaHune—B HacToswem cTaHaapTe Anst MeamaHbl HENPEPbLIBHOTO pacnpeaeneHnst MpuMeHeH TEpMnH
«MeanaHa COBOKYITHOCTU» N 0003Ha4veH Sykson M.

3.2 Obo3HauyeHuA

B HacTodllem cTaHgapTe npuMeHeHbl criegyrouime obo3HaveHns:
A — HWKHASA rpaHmMua 3HadeHnin criyyanHoOW BerMUYnHbI B COBOKYIMHOCTU;
D — BepxXHSs rpaHuLa 3Ha4eHUn Criy4yanHoOW BernnurHbl B COBOKYMHOCTU,

UspaHue ohmumanbHoe
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YPOBEHL 00BEPUS;

MOCTOSAHHASA, UCNOMb3yemas a51s onpeneneHns BernudinHbl £ B ypasHeHun (1);

HOMEepP MOPAOAKOBOU CTaTUCTUKKM, UCMONb3YEeMbIU ONng onpeneneHnsa HWKHeu OOBEepPUTENbHOM
rpaHnLbl;

MegunaHa COBOKYIMHOCTY;
0b6beM BbIDOPKN;
HKHSS JOBEpUTEnbHasa rpanunua, paccumtaHHas no Beldbopke;

BEPXHAS AOBEPUTENbHAS rpaHuLLa, paccynuTaHHas no BblIbopke;

KBAHTWITb CTAHOAPTHOIO HOPMAIbHOM pacnpegeneHns;

- SNeMeHT BbIDOPKK, KOraa arnemMeHTbl BeIDOPKY pacronoXeHbl B rMopsake HeybbiBaHns (KaK-
ObIV Nocrnenyrumnn anemeHT psaaa donee nnu paseH npegblayliemy);

BbIDOPOUYHOE 3HaYEeHe MeanaHbl (OLeHKa MegnaHel, paccynuTaHHas no BbIDOPOUHBIM 4AaHHBIM);
3HA4YEHMEe NPOMEXYTOUHBIX BbIYUCNEHUW NPU onpeaeneHn BennumnHbel K [cM. ypaBHeHue (1))

BeibopoyHaa megmnaHa x paBHa:

2

roe x

.

N |

.+ X

— MopsAaKoBasa CTaTMCTUKa C HOMEPOM

— NOPAOKOBAA CTATUCTHKA C HOMEPOM

— NOPALOKOBdAA CTATUCTUKA C HOMEPOM

6.1 Obuwue nonoxeHus
[1ByCTOPOHHWIA OOBEPUTENBHBIA MHTEPBAn AN MeAnaHbl — 3TO 3aKkpblTel nHTepBan [1, 1.],rae 1. < 1,
a T, n T, — COOTBETCTBEHHO HWXKHSAS 1 BEPXHAS JOBEPUTESBHBIE rPaHNLbI.

4 YcnoBusi npuuMeHeHns

5 OnpepneneHne To4e4HOM OLIEHKN

.— eClnn n HedeTHOe HYACTIO,

MeToa, onucaHHbIN B HACTOSALLEM cTaHgapTe, MPUMEHUM Mpu BbINOITHEHUW Criegyiownx YCroBUIA:
- reHepanoHas COBOKYMNHOCTb OMMCBIBAETCA HENPEPbLIBHOM (DYHKUMEW pacnpeneneHns;
- BbIOOpPKa cocTaBnseTcs criydanHbiM 00 pasom.

[Tpumeyadwune—Ona cny4yaes, Korga pacripefeneHne COBOKYMHOCTU MOXET OblTb ONUCaHO HOpMAalibHbIM

pacnpeneneHnem, MeavaHa COBOKYMHOCTH COBMaAaeT C MaTEMATUYECKNM OxXnaannem. B aTom cnyyae moryT npuMeHs TLCs
METOAb! Onpeaenennst 4OBEPUTENbHbLIX FPaHnL ANdg MareMaTn4ecKoro OXnaaHns COBOKYMHOCTH.

ToueuHon oOUeHKOW mMeauaHbl COBOKYMHOCTU siBMsieTcsa BblIOOpouHas meauaHa x. [ns onpegeneHns
BoIDOPOYHON MeanaHbl BCE 3MeMeHTbl BbIDOPKM HeobXoaumo pacrnonoXuTb B MNopagke ux HeyObiBaHuA.

ﬂ ) — eCnM 1 YETHOE YNCTIO,

[TpunmeyaHue—[NaHHasa oueHka B oblleM cryyae ans HeCUMMMETPUYHBLIX pacrpeaeneHun ABnsaeTcs cme-
LLIEHHOW. 1Py 3TOM HEe CyLLeCTBYET METo4a OnpeaeneHns HECMELLIEHHON OLEHKN ANd MoDbIX HENPEPLIBHLIX pacnpenene-
HUN.

6 OnpepneneHne goBepuUTENIbLHOIO MHTEpPBana
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Ecnnan b — COOTBETCTBEHHO HKHAS 1 BEPXHAS TPaHKULbI 3HAYEHWK Cry4YanHON BENMUYMHbI B reHepanb-
HOW COBOKYMHOCTH, TO OQHOCTOPOHHME A0BEPUTESbHBIE MHTEPBarbl, COOTBETCTBEHHO, uMmetoT Bug [ 715, b) u (a, 1]

[TpnmeyaHune— Ha npakTnke 4acTo 3Ha4YEeHe a NPUHUMAIOT PaBHLIM HYIMIO AN MONOXUTENLHDBIX MEPEMEH-
HbIX, @ ANst MEPEMEHHDBIX, HE UMEILLMX €CTECTBEHHON BEPXHEN rpaHnLibl, B Ka4ecTse H npuHumaloT 6eCKOHEYHOCTD.

[IpakTnyeckoe 3HavyeHue npuMmeHeHnsa gOBEepPUTENbLHOMO nHTepBarna COCTOUT B TOM, YTO UccnegoBartess
MOXET OfnpeaeniTb UHTEPBar, HaKpbIBaKLLNA HEU3BECTHOE 3HAYEHWEe MeauaHbl COBOKYNnHocTu M. [Npuuem
BEPOATHOCTL NPOTUBOMONOKHOro cobbITUA (MHTepBan He HakpeiBaeT M) He npeBbILaeT HagHa4YeHHOro Masnoro
3Ha4YeHust. BEpOSITHOCTb TOrO, YTO AOBEPUTENBHBIN MHTEPBAIT HAKpbIBAET MEeAnaHy COBOKYMNHOCTH, HA3bIBAETCS
O0OBEPUTENBbHOW BEPOATHOCTLIO.

6.2 Knaccuyeckun merton

Krnaccmnyecknn MeTo onpegenedsa rpasil GOBEePUTENbHOro nHTepeana ana megnaHbl COBOKYMHOCTH
npuBeaeH B npunoxeHuu A. MeTtog BkovaeT pelleHne gByx HepaBeHCTB. ArbTePHATUBHBIE METOObI ornpeae-
NIEHUA rpaHnL, 4OBEPUTENBHOIO NHTEpBana 4ns HEKOTOPbIX 3HAaYeHun YPOBHA A0BEPUA NpuBeLeHbl HUXKe.

6.3 MeTton onpegeneHus rpaHuL AOBepUTENbLHOIO MHTEpBana ans manbiX BbIOOpPoK (5 < n <100).

3HaYeHus k, yooBrneTBOPSOLLNE HEpaBEHCTBaM, NPMBEAEHHBIM B NMPUnoXeHun A ansg BoCbMu Hanbornee
4acTO UCMOIb3yeMblX 3Ha4YEeHUN ypoBHEK aosepusa 1 0bbemoB BbIOOpKK oT 5 o 100 snemeHTOoB, npusegeH:ol
B Tabrnunuax 1 1 2. B Tabnnue 1 npuseneHbl 3HaveHUs £, MCNons3yemble 415 onpeaeneHns rpaHny O4HOCTO-
POHHEro 4OBEPUTENbBHOIO MHTEPBAana, B Tabnuue 2 — anst onpegeneHunst rpaHnl AByCTOPOHHEro 4oBepuTerb-

HOrO MHTEepBana.
HmKHASR 1 BEPXHAS rpaHnLibl JOBEPUTENbHBIX MHTEPBANOB ONpPeaensainTCca crnegy oM obpasom:

Tl. - x[k];ﬂ

Iy = X, ey

rae Xy, Xpgp - - - -5 Xy — YNOPSAAOYEHHAS BbIOOpKA (KaxKabIi nocneaywLliny anemMeHT psaa bonee nnu
paBeH npeabigyuiemy).

[1pn maneix o0bemax BeIDOPKK 1 AOBEPUTENBHbIE rPaHKLbI OIS HEKOTOPLIX 3HAYEHUW YPOBHEN JOBEPUS

He MOryT ObITb HarWOEeHbl ONMMCAHHBIM METOLOM.
[Ipnmep BbIMUCTIEHNS AOBEPUTENbHbBIX FPaHKL, 411 MarnbiX BeIDOPOK npuBeaeH B rnpuiioxeHun B.

Tabdbnunuya 1— 3HadeHnsa k ons onpenenenvss rpadHny OOHOCTOPOHHETO AOBEPUTENBHOIO MHTEpBana npyu obbeme
BbiOOpxy 0T 5 0o 100 anemeHTOoB

QObbem 3HaueHue k npu yposHe gosepus, % Obbem 3HaueHue k npu yposHe gosepus, %
BLIDOP- BbIDOP-
Kn 1 Kn 7
80 90 95 98 99 99,5 | 99,6 | 99,9 80 90 95 98 99 99,5 | 99,86 | 99,9

5 2 di 1 x .3 x .3 x

0 2 1 1 1 * * * * 26 11 10 9 8 { { 6 D
14 2 2 1 1 1 * * * 27 11 10 9 8 8 { 6 6
8 3 2 2 1 1 1 * * 28 12 11 10 9 8 { { 6
9 3 3 2 2 1 1 1 * 29 12 11 10 9 8 8 / 6
10 4 3 2 2 1 1 1 1 30 13 11 11 9 9 8 { {
11 4 3 3 2 2 1 1 1 31 13 12 11 10 9 8 8 /
12 5 4 3 3 2 2 1 1 32 14 12 11 10 9 9 8 {
13 < 4 4 3 2 2 2 1 33 14 13 12 11 10 9 8 8
14 5 D 4 3 3 2 2 2 34 15 13 12 11 10 10 9 8
15 o 5 4 4 3 3 2 2 35 15 14 13 11 11 10 9 9
16 & D 5 4 3 3 2 2 36 15 14 13 12 11 10 10 9
17 { 6 D 4 4 3 3 2 37 16 15 14 12 11 11 10 9
18 { 6 0 5 4 4 3 3 38 16 15 14 13 12 11 10 10
19 8 { 0 D 5 4 3 3 39 17 16 14 13 12 12 11 10
20 8 I4 6 5 5 4 4 3 40 17 16 15 14 13 12 11 10
21 S 8 { 6 D 5 4 4 41 18 16 15 14 13 12 11 11
22 S 8 { 6 6 5 4 4 42 18 17 16 14 14 13 12 11
23 O 8 8 { 0 D 5 4 43 19 17 16 15 14 13 12 12
24 10 9 8 { 6 6 D 5 44 19 18 17 15 14 14 13 12
25 10 9 8 { { 0 D 5 45 20 18 17 16 15 14 13 12
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OkoryaHue mabnuupt 1

Obbem 3HaveHue k npu ypoBHe fosepus, % Obbem 3HauveHue k npu ypoeHe gosepusa, %
BLIOOP- BbIOOP-
Kk 7 Kk 7
80 90 95 98 99 | 99,6 | 99,8 | 99,9 80 90 95 98 99 | 99,5 | 99,8 | 99,9

46 | 20 19 17 16 15 14 13 13 | 76 | 34 | 32 31 29 | 28 | 27 | 26 | 25
47 | 21 19 18 17 16 15 14 13 | 77 | 35 | 33 31 30 | 28 | 27 | 26 | 25
48 | 21 20 18 17 16 15 14 13 | 78 | 35 | 33 32 30 | 29 | 28 | 26 | 25
49 | 22 | 20 19 17 16 16 15 14 | 79 | 36 | 34 32 30 | 29 | 28 | 27 | 26
50 | 22 | 20 19 18 17 16 15 14 | 80 | 36 | 34 33 31 30 | 29 | 27 | 26

51 22 | 21 20 18 17 16 15 16 | 81 37 | 36 | 33 | 31 30 | 29 | 28 | 27
52 | 23 | 21 20 19 18 17 16 15 | 82 | 37 | 36 | 34 | 32 | 31 29 | 28 | 27
53 | 23 | 22 21 19 18 17 16 15 | 83 | 38 | 36 | 34 | 32 | 31 30 | 28 | 28
64 | 24 | 22 21 19 19 18 17 16 | 84 | 38 | 36 | 34 | 33 | 31 30 | 29 | 28
56 | 24 | 23 21 20 19 18 17 16 | 85 39 | 37 | 35 | 33 | 32 31 29 | 28

56 | 25 | 23 22 | 20 19 18 17 17 | 86 | 39 | 37 35 33 32 31 30 29
57 | 25 | 24 22 | 21 20 19 18 17 | 87 | 40 | 38 36 34 33 32 30 29
58 | 26 | 24 23 | 21 20 19 18 17 | 88 | 40 | 38 36 34 33 32 31 30
59 | 26 | 25 23 | 22 | 21 20 19 18 | 89 | 41 38 37 35 34 32 31 30
60 | 27 | 25 24 | 22 | 21 20 19 18 | 90 | 41 39 37 35 34 33 31 30

61 27 | 25 | 24 | 23 | 21 21 19 19 | 91 41 39 | 38 | 36 | 34 | 33 | 32 31
62 | 28 | 26 | 25 | 23 | 22 | 21 20 19 | 92 | 42 | 40 | 38 | 36 | 35 | 34 | 32 31
63 | 28 | 26 | 256 | 23 | 22 | 21 20 19 | 93 | 42 | 40 | 39 | 37 | 35 | 34 | 33 32
64 | 29 | 27 | 26 | 24 | 23 | 22 | 21 20 | 94 | 43 | 41 39 | 37 | 36 | 35 | 33 32
65 | 29 | 27 | 26 | 24 | 23 | 22 | 21 20 | 95 | 43 | 41 39 | 38 | 36 | 35 | 34 33

66 | 30 | 28 | 26 | 25 | 24 | 23 | 21 21 96 | 44 | 42 | 40 | 38 | 37 | 35 | 34 33
67 | 30 | 28 | 27 | 26 | 24 | 23 | 22 | 21 o7 | 44 | 42 | 40 | 38 | 37 | 36 | 34 33
68 | 31 29 | 27 | 26 | 24 | 23 | 22 | 21 98 | 45 | 43 | 41 39 | 38 | 36 | 35 34
69 | 31 29 | 28 | 26 | 20 | 24 | 23 | 22 | 99 | 45 | 43 | 41 39 | 38 | 37 | 35 34
70 | 31 30 | 28 | 26 | 26 | 24 | 23 | 22 | 100 | 46 | 44 | 42 | 40 | 38 | 37 | 36 35

7 32 30 29 | 27 26 | 25 | 23 | 23
72 | 32 31 29 | 27 26 | 25 | 24 | 23
73 | 33 31 29 | 28 27 | 26 | 24 | 23
74 | 33 31 30 | 28 27 | 26 | 26 | 24
75 | 34 32 30 | 29 27 | 26 | 25 | 24

* [JloBepuTenbHbIE IPaHnLbl HE MOTYT ObiTh OnpeaeneHb! ANs AaHHOTO YPOBHS AOBEPUSA Y [ aHHOTO 06bema BbIDODKY.

Tabnuuya 2— 3HaveHnsa k Ons onpeaeneHust rpaHny ABYCTOPOHHETO [LOBEPUTENBHOTO uHTepBana npn obbeme
BbIOOpKM OT 5 0o 100 anemeHTOB

Obbem 3HaveHune k npu yposHe fosepus, % Obbem 3Ha4veHue k npu yposHe gosepusa, %
BbIOOP- BLIOOP-
ku n ku n
80 90 95 98 99 | 99,5 | 99,8 | 99,9 80 90 95 98 99 | 99,56 | 99,8 | 99,9
5 1 1 * * * * * *
x x x x 16 5 5 4 3 3 3 2 2
AR N R A A S A S -
" x 18 6 6 5 4 4 3 3 2
8 3 2 2 1 1 1
x 19 7 6 O O 4 4 3 3
A I S - (- - I I I 20 | 7 | 6 |6 | 5| 4| 4|3 3
10 4 3 2 2 1 1 1 *
11 3 3 2 2 1 1 1 1 21 8 / 6 5 5 4 4 3
12 4 3 3 2 2 1 1 1 22 8 / 6 o 5 5 4 4
13 4 4 3 2 2 2 1 1 23 8 8 / o 5 5 4 4
14 5 4 3 3 2 2 2 1 24 9 8 / o 6 5 5 4
15 5 4 4 3 3 2 2 2 25 9 3 3 [4 6 6 5 5
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ObveMm 3HaveHue K npu yposHe gosepus, % Obvem 3HauveHue Kk npu yposHe gosepus, %
BbIDOP- BbIOOP-
Kn A Kn 7
80 90 95 98 99 | 99,5 | 99,8 | 999 80 90 95 98 99 | 99,5 | 99,8 | 999

26 10 9 8 [4 I4 6 5 5 66 28 26 25 24 23 22 21 20
27 10 9 8 8 I4 6 6 5 67 28 27 26 24 23 22 21 20
28 11 10 9 3 7 7 6 6 68 29 | 27 | 26 24 23 23 21 21
29 11 10 9 8 8 [ 6 6 69 29 28 26 25 24 23 22 2
30 11 11 10 9 8 [ I4 6 70 30 28 27 25 24 23 22 2
31 12 11 10 9 8 8 I4 { 71 30 29 27 26 25 24 23 22
32 12 11 10 9 9 8 7 7 72 31 29 | 28 26 25 24 23 22
33 13 12 11 10 9 9 8 { 73 31 29 28 27 26 25 23 23
34 13 12 11 10 10 9 8 8 74 31 30 29 27 26 25 24 23
35 14 13 12 11 10 9 9 8 I, 32 30 29 27 26 25 24 23
36 14 13 12 11 10 10 9 8 76 32 31 29 28 27 26 25 24
37 15 14 13 11 11 10 9 9 {7 33 31 30 28 27 26 25 24
38 15 14 13 12 11 10 10 9 78 33 32 30 29 28 27 25 25
39 16 14 13 12 12 11 10 9 79 34 32 31 29 28 27 206 25
40 16 15 14 13 12 11 10 10 80 34 33 31 30 29 28 26 25
41 16 15 14 13 12 12 11 10 81 35 33 32 30 29 28 27 26
42 17 16 15 14 13 12 11 11 82 35 34 32 31 29 28 27 26
43 17 16 15 14 13 12 12 11 83 36 34 33 31 30 29 28 27
44 18 17 16 14 14 13 12 11 84 36 34 33 31 30 29 28 27
45 18 17 16 15 14 13 12 12 85 37 35 33 32 31 30 28 27
46 19 17 16 15 14 14 13 12 86 37 35 34 32 31 30 29 28
47 19 18 17 16 15 14 13 12 87 38 36 34 33 32 30 29 28
48 20 18 17 16 15 14 13 13 88 38 36 35 33 32 31 30 29
49 | 20 19 18 16 16 15 14 13 89 38 | 37 | 35 34 32 31 30 | 29
50 20 19 18 17 16 15 14 14 90 39 37 36 34 33 32 30 30
51 21 20 19 17 16 16 15 14 91 39 38 36 34 33 32 31 30
52 21 20 19 18 17 16 15 14 02 40 38 37 35 34 33 31 30
53 22 21 19 18 17 16 15 15 93 40 39 37 35 34 33 32 31
54 22 21 20 19 18 17 16 15 94 41 39 38 36 35 33 32 31
HS 23 21 20 19 18 17 16 15 95 41 39 38 36 35 34 33 32
56 23 22 21 19 18 18 17 16 96 42 40 38 37 35 34 33 32
Y 24 22 21 20 19 18 17 16 97 42 40 39 37 36 35 33 32
58 24 23 22 20 19 18 17 17 08 43 41 39 38 36 35 34 33
59 25 23 22 2 20 19 18 17 99 43 41 40 38 37 36 34 33
60 | 25 24 | 22 21 20 19 18 17 | 100 | 44 | 42 | 40 38 37 36 35 34
61 25 24 23 2 2 20 19 18

62 26 25 23 22 2 20 19 18

63 26 25 24 22 2 20 19 19

64 | 27 | 25 | 24 23 22 21 20 19

65 27 26 25 23 22 21 20 19

* [oBeputensHble rpaHvLbl HEe MOTYT DbiTh OnpeaeneHb! Ans AaHHOTO YPOBHS AOBEPUS Y AaHHOTO 00bema BbiDOpKU.

6.4 MeTopn onpeneneHus rpaHul OBepPUTENbLHONo MHTepBana ansa oonbwnx BuiOOpoK (7 > 100)

B cnyyae obvema BeIiOopkn bonee 100 3HaueHne k gns 3a4aHHOMO YPOBHA AOBEPUA ONpeaenseTcsa Kak
Liernasi YacTb BEMUYMHbBI ¥, PaCCYUTAHHON MO YPaBHEHUIO

1

Yy =3

—

el

n+}mu[}t

0,4

I

Jﬁnmc —,

rae U — KBaHTWITb CTaH4APTHOrO HOPMAarnbsHOro pacnpegeneHus.
B tabnuue 3 npuBegeHbl 3HaYEHUs u 1 ¢ Ons onpegeneHns rpadny, OQHOCTOPOHHErO OOBEPUTENBLHOIO

(1)

5
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nHTepBana. B Tabnuue 4 npuBeaeHbl 3Ha4YeHns i U ¢ Ana onpeaeneHns rpaHny, AByCTOPOHHEro JoBepUTerb-

HOrO MHTEepBana.

Tadbnunua 3— 3Ha4eHus u v ¢ Ans onpegeneHns rpaHnl, O4HOCTOPOHHENO AOBEPUTENBHOIO UHTEpBana

YpoBeHb gosepus, % 3HavYeHwe u 3Ha4veHue ¢
80,0 0,841 621 22 0,7500
90,0 1,281 551 56 0,9030
95,0 1,644 853 64 1,0870
98,0 2,053 748 92 1,3375
99,0 2,326 347 38 1,5360
99,5 2,575 829 30 1,7400
99,8 2,878 161 73 2,0140
99,9 3,090 232 29 2,2220

3Ha4YeHus k, MornyveHHbIe C NPUMEHEHEM ypaBHeHUst (1), COOTBETCTBYIOT 3HAYEHUAM, NMPUBEAEHHbIM B
Tabnuuax 1 n 2. [lpn coxpaHeHnn npu pacyeTax BOCbMW OECATUUHLIX 3HAKOB AAaHHbIA MEeTOoO ABIAESTCSH
YpE3BbIMAWHO TOUYHBIM U JaET NPaBUIibHBIE 3HAYEHWA K 4TS BOCbMM 3HAaYEHU YPOBHS 40BEPUSA 1 BCEX OO BEMOB
BeIOOPKM OT 5 0 280000 gna onpenenerunst rpaHuL, Kak OgHOCTOPOHHErO, TaK ¥ ABYCTOPOHHETO AOBEPUTENTbHbIX
MHTEpPBasoB.

[ IprmMepbl BbIMUCTIEHUS A0BEPUTENbHBIX rpaHny, Anst 6onbLnXx BeIDOPOK npuBeaeHsl B NpUnoxeHun B.

[Tpumeyanune—[Ona npocToTbl 3HaveHnss B Tabnmuax 3 v 4 npmBeaeHbl C MUHUMAIbHO HEODXOANMbBIM 4115
obecneveHus npueMnemont TOHHOCTY ypasHEHNS (1) KONUYECTBOM OECATUYHbBIX 3HAKOB.

Tadonuua 4 — 3HaveHunst u 1 ¢ ang onpeaeneHns rpannl By CTOPOHHENO JOBEPUTENBHOTO UHTEPBAana

YpoeeHb gosepus, % 3HaveHne u 3HadeHue ¢
80,0 1,281 551 56 0,903
90,0 1,644 853 64 1,087
95,0 1,959 964 00 1,274
98,0 2,326 347 88 1,536
99,0 2,575 829 30 1,740
99,5 2,807 033 76 1,945
99,8 3,090 232 29 2,222
99,9 3,290 526 72 2,437
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MNpunoxeHue A
(cnpaBoyYHOe)

Knaccuvyeckum meton onpenerneHus rpaHul JOBepuUTenbHbIX MHTEPBArNoB ONA MeOuaHbl

[pennonoxmm, 410 BbiDOpKa 00bema n BbibpaHa crnyvyanHbiMm 00pa3om U3 HENPEPLIBHOW reHepansHON COBOKYMHOC-
1. Torga BEPOATHOCTL TOrO, YTO TOYHO K BbIDOPOYHLIX 3HaYEHUN DyayT MEHEee mMeanaHbl COBOKYMHOCTY, ONUCLIBAETCS
DUHOMUANBLHLIM pacnpeaeneHnem:

Y (n fl)kf Y ) 1

i

k L.
\, 2) \/ 2"

Plisn,51=1117]
¥, \ S\

i
|
I}

\.

3TO ABMSAETCS TAKKE YN BEPOSATHOCTLIO TOTO, YTO TOYHO K BbIDOPOUHbLIX 3Ha4YeHn byayT bonee meamaHbl COBOKYMHOC-
TH.

HUXKHEN 1 BEpXHEN rpaHvLamy ABYCTOPOHHEIO JOBEPUTENBHOTO UHTEPBAna, COOTBETCTBYIOLLETO OOBEPUTENHHOM
BEPOATHOCTH (1 — o), ABNAIOTCA AOCTATOUHbBIE CTATUCTUKN X4y W X, 4,4 COOTBETCTBEHHO. 3Ha4YeHNEe BENUYMHDI k DOMKHO
yAOBNETBOPSATL CNEAYIOWNM HEPABEHCTBAM:

k-1 (A1)
{73 )
(i) 3 =7
j=0N / 2
K
/n\ 1 Q (AZ)
2_ ; E > 5,
i=0\ /
TO €CTb
k-1 (A.3)
73 o
Z. i< 21 5
i=0QN\ /
K /) oy (A.4)
Z_ > 27 —.
/ 2
j= QN /

Flpn onpegenennn rpaHnil O4HOCTOPOHHETO AOBEPUTENLHOTO UHTepBana B ypasHeHusx (A.1) — (A.4) Heobxoammo
3aMEHUTL (/2 Ha O .
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MMpunoxeHue B
(cnpaBoyHOE)

[fpumepbl onpegeneHus OOBepPUTENbHbLIX FrpaHuL

B.1 MNpumep 1

INeKTpUYecKne LHYPb! AN HEDONbWUX NPUOOPOB U3rnbalTcs B NPOLEcce UCIbITaHu [0 oTkasa. /cnbiTanus
MOLENUPYIOT peansHOE UCTMONL30BaHWE B YCKOPEHHOM pexnme. Huxe npueseieHbl 0TKasbl LWHYPOB B Yacax (MCXO4HbIe
AaHHbie). VcnbiThiBanock 24 obvekra. McnbiTaHna cemu LLUHYPOB NPUOCTAHOBNEHBI 40 HACTYMIEHNA OTKasa {(LLeH3ypupo-
BaHHbIE [ aHHbIe). JTU 3HAYEHUS OTMEYEHb! 3B8e304KkoN. OcTanbHbIe WHYPbLI OTKasany.

57,5 77,8 88,0 96,9 98,4 100,3
100,8 102,1 103,3 103,4 105,3 105,4
122,6 139,3 143,9 148,0 151,3 161,1*
161,2° 161,27 162,4* 162,7° 163,17 176,8"

Heobxoaumo onpeaennTb TOYEYHYIO OLIEHKY MEOUaHbl N HUKHIO JOBEPUTENLHYIO TPaHuLY MeanaHbl ONst YPOBHS

nosepus 95 %.
ToueyHast oueHka Meananbl HapabOoTKM [0 OTKasa onpeaensaeTcs crneayowmm obpasom:

x = (X + Xpp3)/2 = (1054 + 122,6)/2 = 114,0 .

Ona onpepeneHnss HWXHEN OOBEPUTENBHOW IrpaHnLbl OAHOCTOPOHHErO OOBEPUTENbHOIO MHTEpBana C YPOBHEM
nosepust 95 % Heobxoammo no tTabnuue 1 ans n = 24 v ypoBHst gosepus 95 % onpenenuts 3HadeHne k, a 3aTemM OTbICKaTb

MO NCXOHbIM AaHHBIM K-10 MOPSOKOBYIO CTATUCTUKY. B cooTBeTcTBUm c Tabnuuen 1 k=8, torpa x 8= 102,1. Takmum obpaszom,
MOXHO YTBEPXATbh, YTO C BEPOATHOCTLIO 0,95 meanaHa COBOKYNMHOCTY BONbLUE U paBHa 105,1 Y,

[TpumedaHne— TodeuyHas OLUEeHKA Y HUXHSAS IpaHvLa OOBEPUTENLHOIO UHTEPBaNa MeamaHbl MOTYT onpeae-
NATLCA 0€3 UCMONL3OBAHNA HaNDONBLUMX 3Ha4YEHNN BbIDODKN.

BuiuncneHus TouedHON OLEeHKN MeanaHbl nokasadbsl B Tabnuue B.1.

Tadbnunua B.1 — BbuncneHne Tod4eyHON OLEHKN MeanaHbl (npumep 1)

briaHk OnAa pacyera Npumep 3anonHeHNA ODnNaHKa OnA pacyeTa
NWoeHTU(PUKaALMOHHbIC AaHHbIE NMoeHTU(PUKaLMOHHDbLIE AAHHbIE
HanHbie HabnwaeHus: HanHbie HabmoaeHus:

HapaboTka [0 oTkasa 24 3NeKTPUYECcKnx LWHYpPOB,
N3rnbaemMbiX UCTILITATENBHON MaLLHOWN.

McnbiTanusas mMoaenvpyroT peanbHOe MNPUMEHEHNE B
YCKOPEHHOM pPEXNME.

EONHALbI: EONHUL B Yachl
3amedanHus: 3amedanHua:

Cemb cambix DONbLLIMX HapabOTOK [0 OTKasza Obinu
LIEH3YPUPOBAHDBI. [ TOCKONBbKY KONMUYECTBO LIEH3YPUPOBAHHbBIX
[IAaHHbIX MEHbLUE MOMOBUHLI 0ObemMma BbLIDOPKKU, [AAHHbIE
pesynbratbl HabnwgeHnn MOryT WUCNONb3oBaThLCA ANS

pac4yeTon
[lpegBapuTenbHasa onepauun [lpeaBapuTenbHasa onepauun
Pacnonoxute Habnogaemble 3HAYEeHUs1 B MNOPSAKE Pacnonoxute HabOnogaembie 3HaYEeHUsi B TMOPSOAKE
HeyObIBaHuA, T.€: HeyObIBaHuA, T.€:
AL 2P o Al AL AR2p o Al
UcxoaHble AaHHbIe UcxoaHble AaHHbIe
Ob6bem BLIBOPKU N: n= O6bem BbIBOPKU . n= 24
a) Obbem BbIDOPKN HEHETHbIV a) Obbem BbIDOPKM HEYETHDLIN j
b) ObbemM BbIDOPKN YETHDLIN b) Obbem BbIDOPKN YETHDLIN |X|
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briaHkK onsa pacyera

Mpumep 3anonHeHnA DriaHKa anAa pacyera

Heobxoanmelie npeaBapuTenbHbIe BblMUCNEHUA

B cny4ae a)
m=(n+1)/2; m =
B cnyyae b)
m = nf2: m =

Heobxoanmele npeaBapuTenbHbIe BblMUCNEHUA

B cny4dae a)

m=(n+1)/2; m=

B cnyyae b)

m= nf2: m= 12

BeluucneHune BLIGOpPOYHOU MeAUaAHDbI X

B cny4ae a)

X paBHa m-A NOPAAKOBON CTaTUCTUKE, T.€.

Ay

;mqm:xm
B cny4dae b)

X paBHa cpegHeapudpmeTnyeckomy m-v1 m (m + 1)-t
NOPAAKOBbLIX CTATUCTUK, T.€:

x = (Xm] + Xme1])/2;

BeluucneHme BbIOOPOUHOU MeaAUaAHbI X

B cny4ae a)

X paBHa m-1 NOPALKOBON CTATUCTUKE, T.€.

!

;mqm:xm
B cny4dae b)

X paBHa cpegHeapudpmeTnyeckomy m-v1 m (m + 1)-t
NOPAAKOBBIX CTATUCTUK, T.€:

x = (] + Xme1])/2;

BbibopoyHast MeavaHa (TodedyHasi oueHKa MeauvaHbl
COBOKYIMHOCTH) X paBHa

X[m] = Xim] = 105,4

X[m+1] = Xim+1] = 122,6

x=( + )2= x = (105,4 + 122,6)/2 = 114,0
PesynbTtaTt PesynbTtaTt

BoibopouHag meguaHa (TodeuyHas oueHka megvaHbl
COBOKYMHOCTY) x paBHa 114,0

B.2 Mpumep 2

HuxXe npuseeHbl yCUnus B HuIOTOHAaX (H), Heobxoambie ANg paspbiBa OTPE3Ka HENNOHOBON NPSXU. MCNbIThIBANOCH
120 oTpeskoB. [aHHbie pacnonoXxeHsl B nopsake HeyobiBaHuS.

31,3 33,3 335 356 360 362 36,5 37,5 378 37,9 388 391 40,3 404 408
41,0 41,8 424 429 43,1 432 43,50 439 439 44,0 442 442 44,5 44,7 447
45,0 456 46,0 46,0 46,1 461 46,3 46,3 46,3 46,4 4065 46,7 471 471 471
47,2 473 474 475 475 478 478 479 479 48,0 480 482 48,2 48,3 48,3
43,3 485 486 486 486 486 488 48,9 489 48,9 490 490 491 491 491
49,1 49,2 49,2 493 494 494 494 494 495 495 496 49,7 499 499 50,0
50,1 50,2 50,2 50,3 50,3 50,3 50,6 50,7 508 50,9 509 51,0 51,0 5612 514
514 514 bH16 516 51,8 520 52,2 522 524 525 526 528 52,9 532 533

Heobxo0aMmMo onpeaennTb TOYEYHYIO OLIEHKY MeAnaHbl YCUNus paspbiBa Y rpaHnLbl ABYCTOPOHHETO AOBEPUTENBHOTO
NHTEpPBAaNa 3TOW BENMUYNHBI ANs ypoBHS aosepus 99 %.

ToyeuHas oueHKa MeauaHbl YCUNMa paspbiBa onpeaenseTcs cneayiowmm o6pasom:
x = (Xigo; T Xj1))/2 = (48,3 + 48,3)/2 = 48 3 H.

Tabnuubl 1 n 2 ansg 7 > 100 He ykasbiBalOT 3HAYEHNE k, HEODXOANMMOE ANs OnpeLeneHnst A0OBEPUTENbHBIX TPaHunL.
B paccmarpuBaemMmom cnydae ans onpenenennst JOBEPUTENbHbIX MPaHuL HeOBXoaAnMO NCnonsL3osath Tabnuuy 4 n ypas-
HeHne (1). B cooTtBeTcTBUM C Tabnuuen 4 ansa yposHa goBepua 99 % n = 2,57582930, ¢ = 1,74. INoacTtaBnsas 31 3Ha4EHUSA
nn = 120 B ypaBHeHue (1), nonydaem y = 46,448. Llenas 4actb 3TOro 4nucna cocrtaensiet 46, tTakum obpasom k£ = 46.

B cooTtBeTcTBMM C pasgenom 7 ABYCTOPOHHUA [OBEPUTESNbHBLIA NMHTEpBan, COOTBETCTBYIOWMA ypoBHIO gosepus 99 %,
nMeeT cnegyowmn BUa.

Taknm 0bpa3om, MOXHO YTBEPXKOAThH C BEPOATHOCTLIO HE MeHee (0,99, 4TOo cpeaHee ycunve paspbiBa COBOKYMHOCTY
HakpbiBaeTca nHtepsanom [47,2 H, 49,1 H].
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[opsaok pacyeTa rpaHul 40BepUTENbHOTO HTEpBana npeeaeH B tabnvue B.2.

Tabnwuuya B.2— Boiuucnenve vHtepsansHOW OLEHKN MeanaHbl (npyumep 2)

braHK onsa pacyera

lpnmep 3anonHeHNA ONaHKa OnA pacyera

NaeHTudmKaumoHHbIC AaHHbIE

HanHble HabnogeHns npouenypbi:

EONHNLBL

3amedaHus:

NoeHTU(PMKALMOHHDbIC AaHHbIE

[aHHbie HabnmogeHna npoueaypbi:

'fpepensHoe  ycunue  paspbiBa 120 OTpeskos
HENOHOBOW MPSIKY

EONHULBI: HBIOTOHbBI

3amevaHuns:

HBYCTOPOHHNA AOBEPUTENLHLIN NHTEepBan,

COOTBETCTBYIOLWUNA ypoBHIO Aosepust 99 %

[MpepBapuTenbHaa onepauus

Pacronoxute Habmogaembie 3HaveHus B Mopsake
HeyObIBaHuUA, T.€:

[TpepBapuTenbHaa onepauun

Pacnonoxnte Habniogaembie 3HaveHns B MNOpsaxe
HeyObiBaHUA, T.€:

a) n <100 — OgHOCTOPOHHUN NHTEpPBAN

||

b) n <100 — aABYCTOPOHHUN NHTEPBAN

c) n> 100 — OQHOCTOPOHHUN UHTEpPBAIN

[
[

[onsa a) n ¢) B cny4yae BepPxXHEN JOBEPUTENBHOWN FPaHULLb!
HKHAS  TpaHuila 3HaYeHUN ChnyvYamHoU BenvuvHbl B
reHepansHOU COBOKYMHOCTY paBHa: a=

d) n> 100 — OBYCTOPOHHUNA nHTEPBAN

[lna a)unm c) B crny4yae HXXKHEN JOBepUTENBLHON FPaHuLLb!
BEPXHSST rPaHNLIA 3HAYEHUW CNyYanmHoOu BENUYUHLI B

reHepansHON COBOKYIMHOCTU paBHa: b=

A1y M2 > X[n] A M2p > X[n]
UcxogHble AaHHbIE UcxoaHble AaHHbIE
Obbem BLIDOPKN #. n= Obbem BbIDOPKN A n =120
YposeHs gosepus C= % YpoBeHb pgosepusi C C=99%

a) n< 100 — ogHOCTOPOHHUN NHTEpPBAaN
b) n< 100 — OBYCTOPOHHUN UHTEPBAN
c) n> 100 — o0gHOCTOPOHHUN UHTEPBAN

d) n> 100 — OBYCTOPOHHUN NHTEPBAN

X L L L

[lns a) v ¢) B cny4yae BepxHeN JOBEPUTENBHOU rpaHuLLbl
HXKHAA  TpaHuua 3Ha4vYeHuy CnyyYyamHOu BEenuYuHbl B
reHepansHON COBOKYIMHOCTH paBHa: a=

[nsa)vnnu c) B cnyyae HXXHeNn 0BEPUTENbHOW rpDaHnLbl
BEPXHAA TrpaHvla 3HaAYEeHUN CryyvamHoOn BeEenuYvHbl B

reHepansHON COBOKYIMHOCTU paBHa: b =

OnpeneneHue X

B cnyyae a) saHadeHue k onpegenseTtcs vl
Tadbnuubi 1: k =

B cny4yae b) 3Hayenune k onpepensietca us3
Tadbnuubl 2: k=

B cnyuae ¢) 3HayeHnus u 1 ¢ onpegensaioTcs
n3 Tabnuubl 3: u = ¢ =

B cnyyae d) 3HaueHnst U ¥ ¢ OnpeaensitoTcs
n3 Tabnuub 4:; u = ¢ =

B cnyyvasx ¢) unu d) sHayeHue y onpeaensaercs
N3 ypasHeHusa (1): y =

3Ha4yeHue k onpegenseTcs Kak uenast 4acTb
3HaYeHUs y: k =

OnpeaeneHue X

B cnyyae a) sHadeHue k onpegenseTtcs u3
Tabnmubl 1: k =

B cnyyae b) saHaveHue k onpepnensietcs ns
Tabnnubl 2: k =

B cnyyae ¢) 3Hayenus u v ¢ onpenensaiTes
n3 Tabnvubl 3: i = ¢ =

B cnydae d) 3HaueHnst U 1 ¢ OnpeaensitoTcs
n3 tabnuubl 4: y = 2,575829 c=1,74

B cnyyasx ¢) unuv d) s3HayeHue y onpenensieTcs
N3 ypasHeHus (1) y=46,448

3HauyeHune k onpenensieTcst Kak Lenast 4acTb
3HAYEHUS V. k = 46
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briaHkK onsa pacyera

Mpumep 3anonHeHnA DriaHKa anAa pacyera

OnpeneneHune goBeputenbHbIX rpaHuy 11 n/unn 1>

B cny4yasx a) unmc) ¢ HXKHEN LOBEPUTENLHOW rpaHNLIEN,
a Takke B cnyqaax b) n d): T1 = xyq- 11 =

B cny4asx a) vnu Cc) C BepxHeu [JOBEPUTENbHOU
rpaHuuen n B cny4vasax b) n d) Heobxoommo noacuvTaTh

OnpeneneHune goBeputenbHbIX rpanny /1 n/vunn 1o

B cny4asax a) unm c) c HMKHEN LOBEPUTENBHOU IrPaHULIEN,
a Takke B cniyqasx b) n d): 71 = xjq- 11 =47,2

B cnywaax a) vnu Cc) C BepxHeu [JOBEPUTENbHOU
rpaHnUen n B cnyydasix b) n d) Heobxoammo noacuvTaTh

m=n—»FKk+1:; n o= m=n—K+1; m=75
12 = xpmy: I = 12 = Xpmy: T2 =49 1
Pesynbrathl Pesynbrathbl

OAHOCTOPOHHUIN [0BEPUTENbHBLIN UHTEPBAI C HUWXKHEN
OOBEPUTENbHOU rpaHunuen ans meamaHbl COBOKYIMHOCTMU,
COOTBETCTBYIOLWUNA ypOBHIO gosepust C= %, UMeeT BU:

[ 71, by =] , ).

O4HOCTOPOHHUN 4OBEPUTENBHDIN MHTEPBAN C BEPXHEN
OOBEPUTENBHON TpaHuLen ansg meanaHbl COBOKYMHOCTH,
COOTBETCTBYHOLUMA YPOBHK aosepust = %, nmeeTt BUL!

(a, 12,] = ( : .

[1ByCTOPOHHUNA CUMMETPUYHDBIN AOBEPUTENBHBLIN
NHTEpBan AnNs MeanaHbl COBOKYMHOCTY, COOTBETCTBYIOLLINY
ypoBHIO gosepua C = %, umeeT Bna;

[ 11, T2] =] , ].

OOHOCTOPOHHUN [0OBEPUTENBbHBLIA UHTEPBAN C HWKHEMN
OOBEPUTENBHOU IpaHnuen anst meamaHbl COBOKYIMHOCTMH,
COOTBETCTBYIOLWLNY YPOBHIO foBepust C = %, nmeeT BUA:

[ 71, b) =] , ).

OOHOCTOPOHHUA A0BEPUTENBHBIN MHTEPBAN C BEPXHEN
OOBEPUTENBHOW TpaHnLEen ansa meanaHbl COBOKYMHOCTH,
COOTBETCTBYHOLUNA YPOBHI aosepust ( = %, nmeeT BUL!

(a, 12,] = ( : ].

[1ByCTOPOHHU#A CUMMETPUHHDBIN AOBEPUTENBHBLIN
NHTEpPBAN NS MeanmaHbl COBOKYMHOCTY, COOTBETCTBYIOLLINY
ypoBHIO gosepus C = 99 %, nmeer sua:

[ 11, T2]=147,2, 49,1].

MNpunoxeHue C
(cnpaBoyHOE€)

CBegeHNs 0 COOTBETCTBUM HaLMOHANbHbIX cTaHaapToB Poccunckon Pepepauunmn
CCbITOYHbLIM MeXAyHapoaHbLIM cTaHpgapTam

QObo3Ha4YeHne CCbINTOYHOro MeXOyHapoaHOro craHgapTa

O6o3Ha4vyeHne n HauMeHOBaHNe COOTBETCTBYOLLETO
HauMoHanbHOro crangapra Poccunnckon Gegepaumm

NCO 3534-1:1993

FOCT P 50779.10—2000 (MCO 3534-1—93)
Ctatuctudeckune MeToabl. BeposaTHoCTb
CTaTUCTUKN. TEPMUHBI U OnpeaerneHns

V1 OCHOBbI
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