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Mpeaucnosune

3afauun, OCHOBHbIE MPUHLWNbLI 1 NpaBuia NpoBeAeHNs paboT No rocyAapcTBEHHON cTaHfapTM3aumum B
Poccuiickoli depepaumm yctaHoBeHbl TOCT P 1.0—92 «locygapcTBeHHasa cucTema cTaHaaptusauumm Poc-
cuiickoii ®egepauun. OcHOBHble nonoxeHusa» n FTOCT P 1.2—92 «locyaapcTBeHHas cuctema ctaHaaptumsa-
uumn Poccuiickoli ®epepaumu. Mopsgok pa3paboTkv rocyaapCTBEHHbIX CTaHAAPTOB»

CBOJAEHUS 0 cTaHgapTe

1 NMOArOTOBJIEH TexHuyeckum komMuTeTOM No cTaHaapTusaumm TK 125 «Ctatuctmyeckne Metogbl B
yrnpas/ieHUN Ka4eCcTBOM NPOAYKLUU» 1 HayuyHo-nccnefoBaresibCKUM LeHTPOM KOHTPOSIA U AUarHOCTUKN TeX-
HWYECKMX CUCTEM Ha OCHOBE COGCTBEHHOTNO ayTEHTUYHOTO NepeBoja CTaHAapTa, ykasaHHOoro B nyHkte 4

2 BHECEH YnpaBneHneM TeXHMYeCcKoro peryiMpoBaHus n ctaHgaptusaumm ®degepasnbHOro areHTcTea
M0 TEXHNYECKOMY PEry/iupoBaHnI0 N METPOIOTUN

3 YTBEPX[EH VIBBEAEH B ENCTBVIE Mpukaszom ®eiepanbHOro areHTCTBa Mo TEXHNYECKOMY pery-
nuposaHunio 1 metTponorun ot 31 mas 2005r. Ns 112-ct

4 HacToAwmii cTaHfapT aBnseTcs MOANMULMPOBAHHbIM N0 OTHOLLEHWIO K MEXAYHAaPOAHOMY CTaHAapTy
MCO 3301:1975 «CTaTucTnyeckoe npeacraBeHre AaHHbiX. CpaBHeHWe ABYX CPeAHVX B MapHbIX HAb104eHN-
ax» (ISO 3301:1975 «Statistical interpretation of data — Comparison of two means in the case of paired
observations». MOD) nyTem BKkOYEHNA OTAENbHbIX hpas, KOTOpble BblAeNeHbl B TEKCTE KyPCUBOM, C Liefblo
rapmMoHM3aLnn ¢ HauMoHabHbIMU CTaHAapTaMu.

HaummeHoBaHMe HAcCTosLero cTaHaapTa U3MeHeHO OTHOCUTE/IbHO HaMEHOBaHUS YKa3aHHOTO MeXAy-
HapoZHoro cTaHAapTa Af1a npuBeeHns B cootBeTcTBue ¢ FOCT 1.5 (nogpasgen 3.6)

5 BBEJEH BIEPBbIE

MHopmauys 06 U3SMeHeHNsIXKHAC T 0sALLEMY CTaHAap Ty ny6nkyeTcsA BykasaTe e «HalunoHanbHble
CTaHAapTbi». a TEKCT U3MEeHEHU — B MH(POPMALMOHHbIX yKasaTenax «HaunoHanbHble cTaH4apTbl
B cnyyae nepecmMoTpa WK 0TMeHbl HACTOSLLEr0 cTaHAapTa CoOTBeTCTBYyLWas nHgopmauus byaeT
ony6vKoBaHa B UHDOPMALIMOHHOM yKa3aTesie «HauuoHanbHble cTaHgapTbi»

© CrtaHgapTuHgopM. 2005

HacTosiwuii ctTaHgapT He MOXeT 6biTb MNO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MpocTpaHeH B kKauecTBe ohuLmanbHOro usganus 6e3 paspelleHns ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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HAUMOHANBbHBIN CTAHOLAPT POCCWUWNCKOWM OEAEPALUMN

Cratuctuyeckne metonbl

CTATUCTUYECKOE NPEACTABIEHUVE AAHHbBLIX

CpaBHeHVe ABYX CpeAHMUX B NapHbIX HaGNOAEHUSX

Statistical methods. Statistical interpretation of data. Comparison of two means

in the case of paired observations

farta BBegeHna — 2005—07—01
1 O6nacTtb npuMeHeHunA

HacToswuit cTaHgapT ycTaHaBMBaeT MeTo/ NPOBepKM CTaTUCTUUECKOI MMNoTesbl 0 PaBEHCTBE CpeaHe-
ro pacnpegeneHus (fanee — cpeaHee) pasHoCcTel napHbix Hab O AEHNI HyNto (NPefnoioXeHne 0 Hecyllec-
TBEHHOCTU PACXOXAEHUSI MEXAY PSAAMU HAGMIOAEHWI) MW KakoMy-NM60 APYTroMy 3aaHHOMY 3HAUYEHUHO.

2 HopmaTtuBHbIe CCbISIKA

B HacTosiLwem cTaHfapTe UCnosib30BaHa HOpMaTMBHAaSA CCbiIKa Ha CefyoLwmnin cTaHaapT:
FOCT P 50779.10—2000 (MCO 3534-1—93) CTaTucTUNYeckne MeTofbl. BepoaTHOCTb 1 OCHOBbI
cTaTuUCTUKN. TepMmuHbl nonpegenenus (MCO 3534-1:1993. HOT)

MpumeyaHunsa

1 HacTtosiwmii pasgen ABASETCA LOMNOMHUTEIbHBIM MO OTHOWEHUID K COAEpXaHUio MexXAyHapoAHOro ctaHgapTa
MNCO 3301:1975 (ISO 3301:1975) 1 BKNOYEH A4NA yyeTa OCHOBOMOMarawwWmnx HaumoHanbHblIX CTaHAapTOB B 06/1acTu cTa-
TUCTUYECKUX METO0B.

2 Mpu noNb3oBaHUN HACTOALWMWM CTAHAAPTOM Liesiecoo6pasHO NPoBepUTh AeliCTBME CCbINOYHbLIX CTAHAapTOB MO
ykasaTtesno nHauuoHanbHble cCTaHAapThbi», COCTAB/IEHHOMY M0 COCTOSIHUIO Ha 1 AHBapsA Tekyljero ro4a, 1 no CooTBeTCTBY-
IOWNM MHDOPMALNOHHBIM yKasaTensm, ony6/1MKOBaHHbIM B TeKyleM roay. ECnu ccblfouHblit cTaHAapT 3aMeHeH (M3Mme-
HEH). TO NpW NOMb30BAHUM HACTOSAWMM CTaHAapTOM cnejyeT pPYKOBOACTBOBATbCA 3aMeHEHHbIM (M3MEHEHHbIM)
cTaHAapToM. ECnu cCbiNoYHbI cTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOM0XEHNE, B KOTOPOM AaHa CCbi/ika Ha Hero, npume-
HAOT B YacTW, He 3aTparusaloleil aTy CCblkKy.

3 TepmuHbl U onpegeneHus

B HacTosiwem cTaHgapTe npumeHeHbl TepmuHbl no FOCT P 50779.10, a Takke cnefyowmii TEPMUH €
COOTBETCTBYIOLUM ONpeeneHnem:

napHble HabnwaeHns (paired observations): [Ba pesynbTata HabnofeHuiAi onpeaeneHHbIX CBOWCTB
UK XapakTepucTuk o6bekTa X, ¥ Y, Ha3biBalOTCA NapHbIMMW, €C/IN OHU NOJTYYEHbI:

- KaK pe3ynbTaTtbl HA6MOAEHN HAZ OAHUM 1 TEM Xe 06BEKTOM i (M3 COBOKYNHOCTU), MPUYEM [aHHble
Ha6M04eHNsI OTHOCATCA K Pas/IMUHbIM YCI0BUAM MOJYYEHUs 3TUX HAGMI04EHN (Hanpumep, cpaBHeHWe ABYX
MeTO/0B aHa/13a CBOWCTB OJHOTO 1 TOT0 Xe 06bekTa);

- KaK pe3ynbTatbl HabMoAeHUii Hag 06 bekTaMu, AEHTUYHBIMY BO BCEX OTHOLLEHUSIX, KpOMe npegnona-
raemMoro CUCTEMaTUYECKOro pas/inyms B HEKOTOPOM UHTEPECYHOLLEM acneKTe: B OTHOLLIEHUW 3HAUMMOCTY 3TOTO
pasnuuus NpoBOASAT NPOBEpPKYy CTaTUCTUYecKol runoTesbl (Hanpumep, CpaBHeHWe YpoxXaliHOCTU ABYX
COCe/IHUX Y4YaCTKOB, 3aCEsIHHbIX CEMEHAMW Pa3/IMYHbIX COPTOB).

MN3paHue odnumnanbHoe
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Bo BTOpOM cnyyae 3de)eKTVIBHOCTb NPOBEPKN rTMNOoTe3 3aBUCUT OT CTENEHN YBEPEHHOCTUN B OTCYTCTBUN
Kaknx-nn6o Apyrux cucrtemMaTnyeckux pa3n14qvn‘/’| mexay obbekTamu, KpOMe HEeKOTOPOro BO3MOXHOIo pasnin-
YMA. BOTHOLLUEHNN KOTOPOTo NpoBEPAT r’MNOoTesy.

4 TMNpuMeHeHne MeToAa A4/19 CpaBHEHMSA ABYX CNOCOO0B 06paboTKm
3KCMepUMeHTa/IbHbIX AAaHHbIX

YcTaHOBNEHHbI B HACTOALLEM CTaHAAPTE METO/, MPOBEPKN CTATUCTUYECKON TMNOTe3bl MOXET 6bITb NpU-
MEHEH C LieNblo MOATBEPAUTL pasnunymne AByX CNoco60B 06paboTKM. B 3TOM c/lyyaB MOXHO CuMTaTb, Y4TO
pe3ynbTatbl HA6NOLEHWI .V, NOSTyYeHbl OAHUM CNOCO6G0M 06PaGOTKN, a pe3ybTaThl HABMIAEHWI Y, — HEKO-
TOpbIM APYrM crnocoGoM. [1Be cepun pesynbTaToB HabNOAEHU He ABNSTCA HE3aBUCUMbIMMW, MOCKOJIbKY
KaxkZloMy X, nepBoii cepun (NepBblii cnoco6 06paboTkn) CTaBUTCS B COOTBETCTBME BMOJIHE ONpPeLEe/IeHHOe Y,
BTOpOIi cepun (BTopoii cnocob 06paboTkn). TepMuH «cnocob 06paboTkm» NOHUMAIT B LUMPOKOM cMbicne. Mpu
BbISIBIEHNN BO3MOXHOrF0 CUCTEMATMUYECKOTO0 PacXxOoXAeHWs fBa CpaBHMBaEMbIX cnocoba o6paboTkn MoryT
OTHOCUTbCS K IBYM MeTOoAaM UCMbITaHWiA, K ABYM U3MePUTE bHbIM YCTPOIUCTBAM UK K IBYM N1aGopaTopusiM.
[iBa cnoco6a 06paboTKu, BbINOMHEHHbIE HAA OAHUM U TEM XK€ 3KCNEPUMEHTasIbHbIM MaTep1asiom, MoryT B/u-
ATbAPYT HA ApYra, U NONYy4YeHHOEe 3HaYeHne MOXET 3aBUCETb OT Noc/ieoBaTe/IbHOCT 06paboTkn. OnTUMasb-
Hblli MNaH 3KCMepuMMEHTa AO/MKEH YCTPaHATb BO3MOXHbIE CUCTEMaTUYECKMEe cMelleHus. B kauecTse
anbTepHaTVBbl CPaBHEHUIO CNOCO6G0B 06PaboTKM MOXHO paccMOTpeTb BO3AeicTBMEe OfHOro cnoco6a o6pa-
60TKM N0 CPaBHEHWIO CO C/ly4aeM MOJIHOTO OTCYTCTBMSA 06paboTku.

5 YcnoBua npumeHeHna metoga

[N151 KOPPEKTHOTO NPUMEHEHUs! MeToia He06X0AMMO BbINOJIHEHUE CNEAYIOLLINX ABYX YC0BUIA:

- NocneAoBaTeNlbHOCTL pasHocTell d,= v, — Y, ABNsSeTCs BbIGOPKO/ HE3aBUCUMOIA CyyaiiHol BENMUMHBI;

- pacnpegenexue BennmuvH d, =xt - y, ABASETCA HOPMaJIbHBIM UM G/IU3KUM K HOPMasTbHOMY.

Ecnun pacnpepesnieHne pasHoCTel OTKIOHAETCS OT HOPMasIbHOTO, MeToZ, NPOBepKM rmnoTes3 NpUMeHuM
Mpu ycnoBum, YTo 06B-EM BbIGOPKM JOCTATOUHO BENUK. [pK GO/MbLUNX OTKIOHEHUSIX OT HOPMA/IbHOCTU Tpe6by-
€Tcsl COOTBETCTBEHHO Gosbliasi BbiGopka. OAHAKO faxe B MpefesibHbIX Crydyasix OTKIIOHEHWS OT Hop-
Ma/iIbHOCTW BbIGOPKM 06bEMOM 100 MOryT 6biTb AOCTATOYHLIMW A1 KOPPEKTHOTO NpUMEHeHus MeToda B
60/bLUMHCTBE MPUKNAAHLIX 3a4ay.

6 PacueTHble hopMy/ibl U NpaBuia NPUHSATUS PELUEHMS

M3yuyaemas npo6nema

Ycnosusa nposefeHNa aKCnepumeHTa

CTaTuctuyeckue gaHHblie PacueTHble hopMy bl

O6bem BbIGOPKK

q -

CyMMbl pe3ynbTaTtoB HabNwAEeHWIA:
£ * Iy

Cymma pasHocTeil.

CymMma KBafpaToB pasHOCTEl:



OKOHuYaHue

3ajaHHOe 3HayYeHue (cpeAHee cnydaiHblix pasHocTel
napHbIX HabnwaeHwnit).

do -

Yuncno cTeneHein ceo6opbl:

ven— 1=

Bbi6paHHbI/i ypOBEHb 3HAUYNMOCTH:

a -

MpaBnao NPUHATUS pelleHus

1 [1BYyCTOPOHHSA KpUTMYeckas 06nacTb:

A

. b

IT » 1°d

Cvu»InTi,,
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rMnoTesy 0 TOM, 4TO CpejHEee COBOKYMHOCTU pasHocTeil paBmo</, (Hynesas runotesa H J. oTBeprawT, ecnu

<1 -do\> A, .

2 OLHOCTOPOHHSAS KpUTUYECKas 061acTb.

a) TmnoTesy o TOM, 4YTO CpeAHEee COBOKYMHOCTW pas3HOCTel paBHO </, (Hynesas runotesa //,).

r<d,-n,.

oTBeprawT, ecnu

6) TMnoTesy 0 TOM. YTO CpejHee COBOKYNHOCTM pa3HocCTeli paBHo d, (Hynesas runotesa //,), OTBeprawT, eciu

d >d, « A,.

NMpumeyvyaHune — » _(V)— KBAHTWNb ypoBHA 1 — a ctatuctuku CTblofeHTa ¢ (v) cTeneHAmMu cBo6oabl. 3Hauve-

Hua f, . (y)//«/7TnpusepeHsl B Tabnuue 1.

Ta6nuuya 1— 3HavyeHus oTHoweHus t, , (4)/ fn
[BYCTOPOHHAA OfHOCTOPOHHAA
runoTesa rinoTesa
r n 1

‘07«$ 1. U

77 77 77
1 8.985 45.013 4.465 22.501
2 2.434 5.730 1.686 4.021
3 1.591 2.920 1.177 2.270
4 1.242 2.059 0.953 1.676
5 1.049 1.646 0.823 1.374
6 0.925 1.401 0.734 1.188
7 0.836 1.237 0.670 1.060
8 0.769 1.118 0.620 0.966
9 0.715 1.028 0.580 0.892
10 0.672 0.956 0.546 0.833
11 0.635 0.897 0.518 0.785
12 0.604 0.847 0.494 0.744
13 0.577 0.805 0.473 0.708
14 0.554 0.769 0.455 0.678
15 0.533 0.737 0.438 0.651
16 0.514 0.708 0.423 0.626
17 0.497 0.683 0.410 0.605
18 0.482 0.660 0.398 0.586
19 0.468 0.640 0.387 0.568
20 0.455 0.621 0.376 0.552

ana y-n -1

21
22
23
24
25
26
27
28
29
30
40
50
60
70
80
90
100
200
500

[BYCTOPOHHASA OfHOCTOPOHHARA
runotesa runoresa

hrr.s Tm *1L»Y

77 7T 77 77
0.443 0.604 0.367 0.537
0.432 0.588 0.358 0.523
0.422 0.573 0.350 0.510
0.413 0.559 0.342 0.498
0.404 0.547 0.335 0.487
0.396 0.535 0.328 0.477
0.388 0,524 0.322 0.467
0.380 0.513 0.316 0.458
0.373 0.503 0.310 0.449
0.367 0.494 0.305 0.441
0.316 0.422 0.263 0.378
0.281 0.375 0.235 0.337
0.256 0.341 0.214 0.306
0.237 0.314 0.198 0.283
0.221 0.293 0.185 0.264
0.208 0.276 0.174 0.248
0.197 0.261 0.165 0.235
0.139 0.183 0.117 0.165
0.088 0.116 0.074 0.104

0 0 0 0
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Mpumep — MpuBeAeHHble B Tabnuue 2 gaHHble co6paHbl B NpoLecce UccnefoBaHnil, cnaaHUpPoOBaHHbIX C

uenbio onpefesnMTb, 3aBUCUT /1IN CKOPOCT b U3HAWIMBaAHNA LWWEEK KONNeHYaTOoro sana gsuraTensa BHYTpPEeHHero
CropaHma oT Tuna maTepuana MeTannnyeckux BKI'Ia,quLLIeVI NOAWNNHNKOB CKONMbXEHNA 3TOoro sana.

Ta6nuua 2— MN3HOC WeeEK KONEHYaATbIX BaNoB B TeYeHUe 3afaHHOll HapaboTKN, U3MepeH-
Hbl/i B CTOTbLICAYHbIX AONAX Al0AMa

M3Hoc Bana

PasHoCcTb
Me/HO-CBUHLIOBbIE BKNAAbILIN X, ANIOMUHNEBbIE 4 - x Y,
BKNaAbIWN Y,

1 3.5 1,5 2.0
2 2.0 1.3 0.7
3 4.7 4.5 0.2
4 2.8 2.5 0.3
5 6.5 4.5 2.0
6 2.2 1.7 0.5
7 25 1.8 0.7
B 5.8 3.3 2.5
9 4.2 2.3 1.9
Cymma 34.2 23.4 10.8

TexHnyeckne xapakTepucTuku

CrtaTuctuyeckume AaHHble BbluncnexHuns

Obbem seiGopkn: - 1<34.2 - 234) = 12
a=9 9

CyMMbl pe3ynbTaToB HaGAOAEHWIA.

| * =342 £ vy a2 39“}319.22 . 0.7825
CyMma pasHocTeli:

£ 3 -108

04* 3 0.7825 «0.8846
CyMMma KBagpaToB pasHoCTeil:

£ d1" 1922
Kmm/ F -Ul1x*

3ajaHHOe 3Ha4yeHue:

n -0 A. 1118 Y 0.8846 - 0.99
Yucno cteneHein ceobogbl:
v =8

Bbl6paHHbIil YPOBEHb 3HAYMMOCTH:

« - 0.01

BbiBOAbI

CpaBHeHMUe CpeHero COBOKYMHOCTH C 3afaHHbIM 3HadeHnem O:
MpoBepka ABYCTOPOHHEN rMNoTe3bl:
\d-d,\- 1.2>0.99.

rMnoTesy paBeHCTBA CKOPOCTEN M3HALIMBAHUA WeEeK KOIeHYaToro Basa ABuraTesisa B ciyyae noAWUnHUKOB C
pasnuuHbIMK BKNaAbIWAMN (MELHO-CBMHLOBbIE U a/llOMWHUEBbLIE) OTBEPraloT Ha 1 %-M ypOBHE 3HAYNMOCTH.
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7 Owmnbka BTOPOro poga

BeposiTHOCTbL OTKNTOHEHWA HY/IEBO rMNoTE3bl, KOr4a OHA BepHa, paBHa YPOBHIO 3HAUYMMOCTU a. OTK/IOHe-
HVe HYNEBOW rMNOTe3bl, KOr4a OHa BEpHA, Ha3blBaeTCs OLIMOKOM NepBOro poaa, U no3ToMy BbIGOP 3HAUYEHUs a
orpaH14YnBaeT PUCK TAKOW OLLIMGKMU.

C pyroii CTOPOHbI, MOXHO COBEPLUMTL OWNGKY BTOPOro poAa, TO eCTb NPOBEepUTL HY/1IEBYIO TMNOTESY, KOr-
[a oHa HeBepHa. BeposaTHOCTb 1 — p OTKNOHEHUS! HYN1€BOI TMNOTE3bl, KOTAA OHa HEBEPHA, Ha3bIBAETCS MOLL-
HOCTbO KPUTEPWS CTATUCTUYECKOW NPOBEPKM rMnoTesbl. BepoAaTHOCTb OWN6KM BTOPOro poAa B TAKOM cryyae
paBHa p.

[lnsi 3apaHHO BbIGOPKYM MY OLLIMGKM NEPBOro poja BEPOATHOCTL” 3aBUCUT HE TOJIbKO OT UICTUHHOTO Cpes-
Hero O Habngaembix pasHocTeid d, =X, - y,, 418 KOTOPbIX YCTaHAB/IMBAKT pa3nuyHble anbTepHATUBHbIE
rMnoTesbl, HO TaKXe U OT CTaHAAPTHOTO OTK/IOHEHUA &, 3TUX pa3HOCTel. ITO CTaHAAPTHOE OTK/TIOHEHNE HeUs-
BECTHO, W. €C/IN N Mano. BbI6Gopka MOXeT 06ecneynTb TO/IbKO N0OXYH OLEHKY. B pe3ynbTaTe HEBO3MOXHO yCTa-
HaBNMBaTb BEPXHUIA Npesen BeposiTHOCTU OWNGKM BTOPOro poga.

Ha rpadmkax (prcyHkn 1 1 2) nokasaHbl 3aBUCUMOCTU MeXAY MOLWHOCTbI0 1 — p KpUTepus npoBepku
TMNOTe3 U UCTUHHBLIM CPEAHUM COBOKYMHOCTU, A€/IEHHbIM HA COOTBETCTBYHOLLEE CTaHAAPTHOE OTK/IOHEHMEe
(O/ gj)ans cnyyas ogHOCTOPOHHEH runoTesbl H O 0. pa3nnyHbIX 3HAYEHWU N 1 YPOBHEN 3HAUYMMOCTU

0.051 0,01 cooTBETCTBEHHO.

Ha ocHoBaHuu aTuX rpaddMKoB MOXHO caenaTthb cnefyowme 3akoueHms:

1) MoLHOCTb KpMTEPHA NPOBEPKM TMNOTE3 OAHO3HAYHO onpegenseTcss UCTUHHbIM cpegHuM O coBOKynM-
HOCTW pa3HOCTeN, N3MEPEHHbIX B eANHNLaX CTaHAAPTHOTO OTK/IOHEHUS  , YPOBHEM 3HA4YMMOCTU @ U 06b-
€MOM BbIGOpPKM.

2) ®YHKLMSA MOLLHOCTU ABNSETCA MOHOTOHHO BO3pacTarLei hyHKLmel CTUHHOTO CpefHero coBOKyM-
HOCTU pa3HocTell. OHa Takke MOHOTOHHO BO3pacTaeT C pOCTOM 06bema BbIGOPKM U YPOBHS 3HAUNMOCTY & Npu
ycnosum, 4yto O > 0un aotnmyaetca otOnm 1.

3) [Ans ypoBHsa 3HaummocTn 0,05 n npm o6beme Bbi6opkn 50 gocTuraetTca MowHocTb 0,95. ecnn UCTUH-
Hoe cpefiHee pa3HOCTel MpeBbllaeT NOM0BUHY CTAHAAPTHOrO OTKNOHEeHNUA pasHocTei. Ans n= 20 Takas
MoLHOCTb gocTuraetca ana D/<?,= 0.78 1 60N1bLINX 3HAYEHWA.

1-p
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