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BBepeHue

Cepus pekomeHAaUMit No cTaHaapTusauumn «CtatucTudeckue Metoabl. Mpumepsbl NpUMeHeHNA» BKITH-
YaeT pasbACHeHUsA NPUMEHEHUA CTAaTUCTUYECKUX METOA0B B MPOCTOMN M AOCTYNHOMN hopme.

B pekomeHaaLusix npeacTaBneHbl cnocobbl NpUMeHEHNUs NPOCTLIX CTATUCTMHYECKUX METOAOB U NPUEMOB,
nokasaHo, kak 3HaHue npoLecca npPousBoACTBa MOXeT cnocoGCTBOBAaTL ero ynyylleHuto, NoBbiLeHUto addek-
TUBHOCTW, NPOU3BOAUTENBHOCTU 1 MOBLILLEHUIO KA4eCTBa U3roTaBNUBaeMON NPOAYKLIUM.

TepMUH «cTaTUCTUYECKUiA» OBBLIYHO MPUMEHSIIOT NO OTHOLLEHUIO K MeToaM, CBsI3aHHBLIM ¢ 06paboTkoit
YUCTIOBBIX AAHHBIX, OTHOCALLMXCA K KOHTPOIO KavecTBa NPOoAYKUMK, yNpaBleHUo TeXHONOTMYeckumMn npoLec-
camMu, yBeNMUYeHWo BbiNycka NPpoAyKUMK U NpoJaX, CHWKEHUIO 3aTparT, U kak CrieficTBAe, CTOUMOCTMU NPoayK-
UMK, a Take k 3apaboTHoi nnaTte. 1o NpUMEHEHUs KOHKPETHOTO CTaTUCTUYECKOTo MeToAa He0BXOAMMO YETKO
MOHUMATb €ro HazHaYeHue.

B HacToAwWMUX pekoMeHAaUUAX paccMOTPeHbl METOAbI CTAaTUCTUHECKOTO aHann3a OLEeHOK CpeaHero n
CTaHAaPTHOIO OTKIOHEHMS, NOSy4YeHHbIX Mo BbIGOPOUHBLIM AaHHBLIM. B pekoMmeHaaLmax npueeaeHb npumepbl 1
AaHbl pekoMeHaaLMm Mo NPUMEHEHNIO 3TUX METO0B.
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PEKOMEHAOALMUWUMU no CTAHAODAPTMW3ALULUNWMK

CtaTtucTuyeckue Metoabl
NMPUMEPbI NTPUMEHEHUA
YacTb 6

AHanus BbIGOpO‘-IHbIX OLeHOK cpeaHero n CtTaHaAapTHOro OTKNOHeHUusA

Statistical methods. Examples of application. Part 6. Consideration of sample mean and sample standard deviation

Oata BBegeHnsa — 2014—12—01

1 O6nacTb NnpUMeHeHusA

B cepun pekomeHaaumin «Ctatnuctnyeckne metoapl. Mpumepsl npUMeHeHUsI» NpreeaeHbl NOSICHEHUA K
NCMNONb30BaHWIO CTAaTUCTUYECKUX METOAOB, MPUMEHSAEMbIX B MEHEAXKMEHTe, KOHTPOME U yNy4leHnn npoLec-
coB ¢ ydeTom TpebosaHuin FTOCT P UCO/TO 10017.

B HacTosALWMX pekoMeHZaumsix paccMoTpeHbl MeToAbl CTaTUCTUYECKOTO aHanmaa BbIGOpOoYHbIX AaHHBIX,
a Takke Nnony4YyeHHbIX Ha UX OCHOBE OLLeHOK CpeaHero U CTaHAapTHOrO OTKIIOHEHWUSA COBOKYNMHOCTU.

MprMeHeHWe NpeAcTaBNeHHbIX B HACTOSALLMX peKOMeHAALMUSAX METOAOB NO3BONSIET NOBLICUTL 4OCTOBEP-
HOCTb OLIEHOK M Takum 0bpasom cnocobeTByeT NPUHATUIO Gonee 06BEKTUBHBIX PeLLEHUI UccneayeMblX napa-
MeTpOB.

2 HopmaTuBHbIe CCbISIKK

B HacToswWmMX pekoMeHAaLMAX UCMOb30BaHbl HOPMAaTUBHbBIE CChIMIKU Ha criedytolmne AOKYMEHTDI:

FOCT P 50779.10—2000 CraTtucrtuuyeckue MeTofbl. BeposiTHOCTb U OCHOBBI CTATUCTUKN. TEPMUHBI 1
onpegeneHus

FMOCTP 50779.11—2000 CraTtuctuueckue metogbl. CTaTtnuctnyeckoe yrnpasrieHne KayecTBoM. TepMu-
Hbl U onpeaeneHus

FOCT P UCO 9000—2008 CucteMbl MeHeaXMeHTa kauecTBa. OCHOBHbBIE MOMNOXEHUA U CNOBapb

rOCT P NCO/TO 10017—2005 Cratuctudeckue metoabl. PykoBOACTBO N0 NPUMEHEHUO B COOTBET-
cteun cFOCT P UCO 9001

FrOCT P UCO 11453—2005 Cratuctnyeckue metoabl. Ctatuctudeckoe npeactasneHne gaHHoblx. Mpo-
BepKa runoTes n JoBepuTteribHble UHTepBarbl AN NPOnopLnii

FOCT P UCO 16269-6—2005 CraTtuctudeckne metoabl. Ctatuctudeckoe npeacTasneHne AaHHbIX.
OnpegeneHue CTaTUCTUYECKUX TONEPaHTHBLIX UHTEPBAasSioB

FOCT P UCO 16269-7—2004 CraTtuctnyeckme metoabl. CtaTuctudeckoe npeacTaBneHne AaHHbIX.
MeaunaHa. OnpegeneHue TOYEYHOW OLIEHKA U JOBEPUTENbHBIX MHTEPBASIOB

FOCT P UCO 16269-8—2005 CraTtuctuyeckne metofbl. CtaTuctudeckoe npeacTaBrneHne AaHHbIX.
OnpeaeneHue NpeauKLMOHHBIX UHTEPBAroB

P 50.1.040—2002 CraTtuctuyeckne metoabl. MNMnaHuposanMe 3KcnepuMeHTOB. TepMUHBI 1 onpeae-
nexHuna

P 50.1.073—2010 Cratuctundyeckume metoabl. Mpumepbl npuMmeHeHus. HacTb 2. AHanus aaHHbIX Ha CooT-
BETCTBMWE YyCTaHOBMEHHbIM TpeboBaHNAM

P 50.1.074—2010 Ctatuctudeckne metogbl. Mpumepbl npumeHeHus. Yactb 3. AHanus AaHHbIX
KOHTpONsi

W3paHne opnuymnansHoe
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P 50.1.082—2012 Cratuctnyeckne metoabl. Npumepsl npumeHeHus. Yactb 4. NpAMble cTatuctnyec-
Kve npuembl aHanusa fJaHHbIX

MpumeuyaHue — lMpy NONb30BAHUM HACTOSLLMMK PEKOMEHAALMUAMM LienecoobpasHo NpoBepuTb AelicTBue
CCbIJTOYHbIX CTAaHAAPTOB B MH(DOPMALMOHHOI cMcTEME OBLLErO MOMb30BaHUs — Ha 0pMLMasIbHOM caiiTe defepasibHOro
areHTCTBa Mo TEXHUYECKOMY PEry/IMPOBaHWIO U METPOJIOTMN B CETU VHTEPHET UM Mo eXerof4HoMy WH(OPMAaLVOHHOMY
ykasaTesio «HauuoHaibHble cTaHAapTbl», KOTOPbI 0Ny6MKOBaH Mo COCTOSIHUIO HA 1 SHBaps TEKYLLEero roga, v no Bbinyc-
Kam eXeMecsiuHOro MHPOPMaLMOHHOTO yKasaTens «HauyoHabHble CTaHAapPTbI» 3a TEKYLUIA rof. Ec/n 3aMeHeH cCblnoy-
Hblli CTaHAapT, Ha KOTOPbI/i JaHa HeAaTVpOBaHHas CCbI/IKA, TO PEKOMEHAYEeTCs UCNO/b30BaTh [AeiCTBYHOLLYI0 BEPCUID
3TOro CTaHAapTa C yYeToM BCEX BHECEHHbIX B laHHYI0 BEPCUIO M3MEHEHWA. EC/IM 3aMeHEeH CCbINOYHbIA CTaHAapT, Ha KOTO-
pbliii AaHa JaTvpoBaHHash CCbifka, TO PEKOMEHYeTCsl UCMOo/b30BaTh BEPCUIO 3TOMO CTaHAapTa C YKasaHHbIM BbILLE F040M
yTBEepxaeHus (NpuHaTus). Ecnv nocne yTBEpXAeHNs HACTOSLLEro CTaHaapTa B CCbI/TOYHbIN CTaHAAPT, Ha KOTOPbIA faHa
[laTpoBaHHas CCblIKa, BHECEHO M3MEHEHWE, 3aTparvBatoLLee NosioXKeHUe, Ha KOTOPOE AaHa CCblka, TO 3TO NOJIOXKeHMe
pekoMeHayeTca NpUMeHsThL 6e3 yueTa 4aHHOro U3MeHeHUs. ECNM CCbINoYHbIN CTaHaapT OTMEHEH 6e3 3aMeHbl, TO MoJIoXe-
HVE, B KOTOPOM [aHa CCbISIKa Ha HEro, peKOMeHAYeTCs NPUMEHSATL B YaCTU, He 3aTparMBatoLLeii 3Ty CCbiiky.

3 TepMUHbI U onpepeneHns

B HacToAWNX pekoMmeHgaunax npuMmeHeHbl TepmuHbl no FOCT P 50779.10, TOCT P50779.11, P 50.1.040
nroCT P NCO 9000.

4 O6wume NONOXeEHUSA

Lns obecneyeHnss O4HO3HAYHOCTU TPaAKTOBKM (hOpMys U BbIBOAOB, NMPUBEAEHHbIX B peKOMeHAauusx,
cnepyeT yuuTbiBaTb pas3nnyums B 0603HAYEHUAX, UCNOMb3YEMbIX 418 XapaKTepUCTUK COBOKYMHOCTY (NapTum) n
BbIOOPKN, OTOOGPAHHON M3 3TO COBOKYMHOCTU. OBbLIYHO AN1A COBOKYMHOCTU coaepxaw,ein N aneMeHTOB, cpefq-
Hee o603HaualoT W, a cTaHgapTHOe OTKJOHeHWe o. Ansa BbI6OpPKK, codepxkaliell N 3N1eMeHTOB, BbIGOPOYHOEe
cpegHee o603HavaloT X, a BBIGOPOYHOE CTaHAapTHOE OTK/IOHEHMEe S. 3HAYEeHNs XapakTepucTuk ANsa pasnuu-
HbIX BbIGOPOK NAEHTUDNLMPYIOT NPU MOMOLLM HMXHUX MHAEKCOB, Hanpumep:

XV s1— BbI6OpPOUYHbIE CpefHee N cTaHAapTHOE OTK/IOHEHWE NepPBOi BbIGOPKM 06bema n

X2,S2— BbIGOpPOYHbIE CpeAHee N cTaHAapTHOE OTKIOHEHE BTOPOW BbIGOpPKN 06beMa N2,

X 3,s3— BbI6OPOUHbIE CpefHEee N CcTaHAapTHOE OTK/IOHEHMWe TpeTbeli BbiIbopkn o6bema n3;

x4,s4 — BbIGOPOYHbIE CpeAHee M CTaHAapTHOE OTK/IOHEeHMe YeTBepToi BbIGOpkM 06 bemMa n4.

Ecnun 13 coOBOKYNHOCTM O0TOGPAaHO MHOTo cny4aliHbiX BbIGOPOK 06beMa N, To cTaHAApPTHOE OTK/IOHEeHue
BblGOPOYHbIX CPEAHUX X ABMAETCA MEPO OWNOKM NPU NCNOb30BAHNN BbIGOPOYHOTO CPeAHEro 04HOM BbIGOp-
KM M3 1N 3/1IEMEHTOB B KAYeCTBEe OLEeHKN CpeHero COBOKYNHOCTM U. DTO CTaHAAPTHOE OTK/IOHEHWE BbI6OPOK X1,
X2 W T. 4. Ha3blBalOT CTaHAAPTHON owWun6KOM cpeAHero. AHaN0rMYHO CcTaHAapTHOE OTKIIOHEHUEe BbIGOPOYHbIX
CTaHAapTHbIX OTKNOHEHUI S1;S2, ..., UT. 4., Ha3bIBaKT CTaHAAPTHON OWNGKOW CTaHAAPTHOTO OTK/IOHEHUA NpuU
MCNONb30BaHNN S B KAYECTBE OLLEHKN O.

MaTemaTnuyeckasi ctaTucTuka MO3BONSET OMpefennTb OLEHKW YKa3aHHbIX CTaHAapTHbIX OWMWOGOK No
pe3ynbTaTtam 0fHOI BbIGOPKU. ,ﬂ,einee npegnonaraeTcsi, 4YTo 06beM BbIGOPKM N CYLLECTBEHHO MEHbLLE 06beMa

coBoOKynHocTn N, Hanpumep n<2o0 N.

5 M3MEeHUYNBOCTb BbIGOPOUYHbIX CpeaHUX

MaTtemaTuyeckoe oxugaHve (cpegHee) cpefHero apndmeTmyeckoro (BbI6OpoYHOro cpeaHero), paccun-
TaHHOro no Bbibopke o6bema M, 0TO6paHHON N3 COBOKYMHOCTW, PABHO UCTUHHOMY CpefHeMYy COBOKYMHOCTH,
T. e

@

CTaHpapTHOE OTK/IOHEHUe Bbl60pOHHOI'O cpeaHero x paBHO UCTUHHOMY CTaHO4APTHOMY OTK/IOHEHUKO
COBOKYNHOCTU, A€/TeHHOMY Ha KOpeHb U3 n, T. e.

@)

B 60/bLIMHCTBE C/lyyaeB nNpu n>5 pacnpegesieHne BbI6OPOUHbIX CPEAHUX MOXET 6biTb annpoKCUMUpPO-
BaHO HOPMasibHbIM pacnpefesieHnem.

2
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Ecnu npeanonoxnTb, YTO BbIGOPKa COAEPXUT NPUGN3UTENLHO 20 unn 60s1ee 3/1IEMEHTOB, MOXHO cae-
natb crefytoulee 3aktoveHne. Tak Kak X U3MeHs1IeTCs B COOTBETCTBMM C HOPMasibHbIM pacnpejesieHneM co

CpegHVM U ncTaHfapTHbIM OTKOHEHVEM \H ,TO Ma/I0BEpPOoATHO, YTO BOGOI crnyyaiHoli BbiGopke pa3HOCTb

(X - un) 6ygeT 60nble 20//n1 1 NOYTN HEBEPOATHO, YTO OHa byaeT 6onbwe 30/7n. CnegoBatesibHO, ckopee
BCEro BbIGOPOYHOE cpefHee He ByAeT OTMYaTbCs OT UCTUHHOTO CPeAHEero COOTBETCTBYIOLLEN COBOKYMHOCTU
6o/blle yem Ha =3d4n. B Tex ciyyasx, korga cTaHAapTHOe OTK/IOHEHUE O HEM3BECTHO, YacTo UCMNO/b3YHT ero
OLLEHKY, MOMTYYEHHYI0 N0 BbIGOPKE.

6 MN3MEeH4YMBOCTb CTaHOapPTHbIX OTK/IOHEHWIA

KBagpaT cTaH4apTHOIO OTKMIOHEHWUA SIBASETCS gucnepcuet, T. e. s2— BbIGOpoYHAs Agucnepcus, o2 —
Aucnepcusa COBOKYNHOCTM. MaTemMaTnyeckoe 0XnaaHue BbIGOPOUHbIX Aucnepcuii 4ns BbI6Opkn o6bemMa n pas-
HO ANCMepcUn COBOKYMHOCTH, T. €.

Hs=02- ©)

OfHako maTemaTuyeckoe oxuaHue BblI6OPOYHOro CTaHAAPTHOIO OTK/IOHEHUS S 411 06beMa BbIGOPKM N
MeHbLUe O, T. e. S ABNAEeTCA CMELLEHHOI OLLEeHKON a B gaHHOM criyyae cmelleHne otTpuuyaTtensHo. CmelleHne
3aBMCUT OT 06beMa BbIGOPKM M yMEHbLUAEeTCs C yBeMyeHneM o6bema BbI6OpKM.

Ta6nuua 1— KoathuuneHTsl, UCMO/b3yeMble NPK BbIYUCIEHNUI TPAHUL, 4OBEPUTESNIbHBIX UHTEPBA/IOB A/ CPeAHero
1 CTAH4APTHOTO OTKOHEHUSI COBOKYMHOCTK

CpepHee CrtaHfapTHOe OTK/IOHEeHue

O6bem y1=x - as, P2 =x +as ol=Db's, a2=b>x

Bbl6Op-
kn YpoBeHb oW NGKN YpoBeHb owWun6KN

10 % 5% 2% 1% 10% 5% 2% 1%

n a a a a bl b2 b1 b2 bl b2 bl b2
5 0,954 1,242 1,676 2,060 0,649 2,373 0,599 2,874 0,548 3,670 0,518 4,396
6 0,823 1,050 1,374 1,647 0,672 2,090 0,624 2,453 0,575 3,004 0,546 3,485
7 0,735 0,925 1,188 1,402 0,690 1,916 0,644 2,203 0,597 2,623 0,568 2,980
8 0,670 0,837 1,060 1,238 0,705 1,798 0,661 2,036 0,615 2,377 0,587 2,661
9 0,620 0,769 0,966 1,119 0,718 1,712 0,675 1,916 0,631 2,205 0,603 2,440

10 0,580 0,716 0,893 1,028 0,729 1,646 0,687 1,826 0,644 2,077 0,617 2,278

n 0,547 0,672 0,834 0,956 0,739 1,594 0,698 1,755 0,656 1,978 0,630 2,154
12 0,519 0,636 0,785 0,897 0,747 1,551 0,708 1,698 0,667 1,899 0,641 2,056
13 0,495 0,605 0,744 0,848 0,755 1,516 0,717 1,651 0,676 1,834 0,651 1,976
14 0,474 0,578 0,709 0,806 0,762 1,486 0,724 1,612 0,685 1,780 0,660 1,910
15 0,455 0,554 0,678 0,769 0,768 1,460 0,732 1,578 0,693 1,734 0,668 1,854

16 0,439 0,533 0,651 0,737 0,774 1,438 0,738 1,548 0,700 1,694 0,676 1,806
17 0,424 0,515 0,627 0,709 0,780 1,418 0,744 1,522 0,707 1,660 0,683 1,764
18 0,411 0,498 0,606 0,684 0,785 1,401 0,750 1,500 0,713 1,629 0,689 1,728
19 0.398 0,482 0,586 0,661 0,789 1,385 0,755 1,479 0,719 1,602 0,696 1,696
20 0,387 0,469 0,568 0,640 0,793 1,371 0,760 1,461 0,724 1,578 0,701 1,667

21 0,377 0,456 0,552 0,621 0,797 1,358 0,765 1,445 0,729 1,557 0,707 1,641
22 0,367 0,444 0,537 0,604 0,801 1,346 0,769 1,430 0,734 1,537 0,712 1,617
23 0,359 0,433 0,524 0,588 0,805 1,336 0,773 1,416 0,738 1,519 0,716 1,596
24 0,350 0,423 0,511 0,574 0,808 1,326 0,777 1,403 0,743 1,502 0,721 1,576
25 0,343 0,413 0,499 0,560 0,811 1,317 0,780 1,392 0,747 1,487 0,725 1,559

26 0,335 0,404 0,488 0,547 0,814 1,309 0,784 1,381 0,751 1,473 0,729 1,542
27 0,329 0,396 0,478 0,535 0,817 1,301 0,787 1,371 0,754 1,460 0,733 1,527
28 0,322 0,388 0,468 0,524 0,820 1,293 0,790 1,362 0,758 1,448 0,737 1,513
29 0,316 0,381 0,459 0,514 0,823 1,287 0,793 1,353 0,761 1,437 0,741 1,499
30 0,311 0,374 0,450 0,504 0,825 1,280 0,796 1,345 0,764 1,427 0,744 1,487
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MaTtemaTuyeckoe oxuaaHne BblIGOPOYHOrO CTaHAAPTHOIO OTK/IOHEHMSA MO BblibOpke o6bema M umeeT
BUA;
P5 =c4a, 4
roe ¢4 — KoagULMEHT, yunTbiBaloLW M CMeLLLeHNE U 3aBUCALLUIA OT M.

MpumevyaHune — CooTHOWeEHNe (4) cnpaBeA/IMBO TOMbKO B Cryvae, korAa HabfoAeHNs NOAUYMHSIOTCA HOp-
MasibHOMY pacnpegesneHuo.

3HauveHus c4ana o6bemoB Bbi6opkn oT 2 Ao 30 npuBegeHbl B Tabnvue 2. 3HayeHne c4 npubansnTenbHo
paBHo 4 (n - 1)/(4n - 3).

Ta6nuuya 2— 3HayeHnsi KOIMDULMEHTOB, NO3BOMAIOLLMX YUECTb CMELLEHNE BbIGOPOUYHbIX CTAHAAPTHLIX OTKOHEHNA

Bb%gzil/'\: n o Yea Bb%g;ix n o Vea Bb%(ﬁ);imM, n S Yea

11 0,9754 1,0253 21 0,9876 1,0126
2 0,7979 1,2533 12 0,9776 1,0230 22 0,9882 1,0120
3 0,8862 1,1284 13 0,9794 1,0210 23 0,9887 1,0114
4 0,9213 1,0854 14 0,9810 1,0194 24 0,9892 1,0109
5 0,9400 1,0638 15 0,9823 1,0180 25 0,9896 1,0105
6 0,9515 1,0509 16 0,9835 1,0168 26 0,9101 1,0100
7 0,9594 1,0424 17 0,9845 1,0157 27 0,9904 1,0097
8 0,9650 1,0362 18 0,9854 1,0148 28 0,9908 1,0093
9 0,9693 1,0317 19 0,9862 1,0140 29 0,9911 1,0090
10 0,9727 1,0281 20 0,9869 1,0132 30 0,9914 1,0087

YcTpaHeHue cMeleHns 0CO6eHHO BaXHO B CUTyaLUsiX, Koraa BbIGOPOUYHOE CTAHAAPTHOE OTK/IOHEeHue
MCNO/b3YIOT B KAUeCTBE OLEHKU CTaHAaPTHOIO OTK/IOHEHUSI COBOKYMHOCTW. [N19 YCTPaHEHUSI CMELLEeHNS OLLEH-
Ky CTaH4apTHOTO OTK/IOHEHMSI onpeaensoT no gopmMyse a = s/c4.

OTHOCUTENBHO YCTPAHEHUS CMELLEHNs He06X0AMMO YUnTbIBaTbL Crieaytoliee.

a) Mpn manom o6bemMe BbIGOPKM N CMELLEHNE ABNSETCA CYL,ECTBEHHbIM.

6) Ecnv n mMano, HMKakas eMHCTBEHHAs OLeHKa a He MOXET 6biTb Y/0B/eTBOPUTENbHON. MOXHO Nnlb
MOMYUYNTb HUXKHIO M BEPXHIOW (4, W a2) rpaHuLbl AOBEpPUTENIbHOrO UHTepBana ana a (cM. Taénauuy 1). 3ToT
WHTEepBas XxapakTepusyeT HeonpeAe/IeHHOCTb OLEHKM a Mo MasioMy KOJIMYECTBY HaGMOAEHNA.

B) YCTpaHeHUe CMEeLLeHNUs B C/lyyae, KOr4a a OueHWBAKT Mo 60/bLIOMY KOIMYECTBY MasbiX BbIGOPOK,
No3Bo/IAET NOMYUYNTb 06 bEKTUBHYIO HECMELLLEHHYIO OLLEHKY.

B COOTBETCTBUMU C (2) CyLeCTBYET NPUGIMKEHNE TEOPETUUYECKOTO BblpaXKeHUs A5 CTaH4apTHON oWwn6GKM
CTaHAAPTHOTO OTK/IOHEHMUS S (T. €. CTaHAapTHOM OLWNGKN BbIGOPOUYHOTO CTAH4APTHOTO OTKIOHEHUS)

- a ®)
Cl& V2(n-1)
MprYMeHeHNE 3TOT0 NPUBAVKEHNS NMEET HECKO/IbKO OrpaHNYeHniA:
a) HabnwaeHus X A0/MKHbI NOAYMHATLCHA HOpMaslbHOMY pacnpefeneHunto unn pacnpeseseHnio 6113ko-
MY K HOpMaJ/IbHOMY;

6) B cryyae, Korga a He M3BECTHO, BMECTO a B npaBoii yacTu (5) ucnonb3ykT s, Npu 3TOM BbliGoOpka
[0/XKHa COCTOATH HE MEHee YeM U3 TpuauaTn HablaeHWA.

Mpumep — flaHHble Tabnuubl 3 ANKCTPUPYIOT N3MEHUYMBOCTb X U S MO BbIBOPKaM U3 OAHOM 1 TOW xe
COBOKyMHOCTW. Yepe3s kaxkable ABa 4aca C KOHBelepa oT6upatoT ogHy 6aHKy KOHCEPBUMPOBaHHbIX TOMaTOB U1
B3BELUMBAOT ee coaepxumoe. TakuMm 06pa3oM, 3a CMeHy (8 4) nonyyaloT 4YeTblpe pe3y/ibTaTa B3BellBaHus.
B Tab6nuue 3 npuBeneHbl pe3ynibTaTbl HAGNOAeHUI B TeyeHre 40 CMeH.

4
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Ta6nuuya 3— Pesynomambl 838ewiugaHusi co0epxumMo20 6aHOK KOHCepPE8UPOS8aHHbIX MOMamos, 2

Homep Bec codepxxumoz0 6aHKu, 2 Homep Bec codepxxumozo 6aHKu, 2
CMeHbI CMeHb!
1 401,5 401,5 404,8 402,8 21 405,0 405,7 404,1 404.4
2 404.4 403,4 406,3 403,1 22 403,8 405,4 406,5 401,3
3 405,7 405,5 406,1 404,8 23 401,8 404.4 407,6 405,6
4 405,0 402,6 406,6 402,9 24 402,4 401,8 403,8 401,6
5 402,6 404,0 404,4 404,0 25 407,3 404,1 406,3 403,1
6 404,2 403,6 403,7 407,9 26 401,4 407,4 402,1 404.4
7 404.4 405,2 402,5 403,5 27 402,8 403,7 405,5 402,4
8 407,7 403,9 403,8 407,1 28 401,6 406,5 400,8 404,1
9 409,7 400,7 405,0 405,5 29 407,3 401,3 406,1 405,9
10 405,7 400,4 402,3 405,4 30 401,2 405,3 405,2 403,2
11 402,8 403,2 402,3 402,0 31 408,4 403,3 404,1 402,9
12 400,8 406,3 403,6 402,6 32 4048 404,9 406,0 404,5
13 401,0 403,9 403,0 403,4 33 403,2 402,0 403,4 404,0
14 402,3 405,6 402,5 404,8 34 404,9 400,9 400,9 400,4
15 403,7 404,7 405,8 403,9 35 405,0 402,1 405,6 402,0
16 403,9 402,2 403,7 402,7 36 402,1 403,1 403,8 404,2
17 404,2 404,9 406,3 401,4 37 405,3 403,9 404,7 404,3
18 403,6 404,0 401,0 400,9 38 404,5 401,5 404,7 402,7
19 405,9 403,8 405,6 398,4 39 405,2 399,7 405,1 406,2
20 401,5 401,7 404,0 403,8 40 402,0 400,7 402,6 404,9

O6uwut ananu3 daHHbIX mabnuybi 3 8 coomeemcmeuu ¢ P 50.1.074 noka3bigeaem, 4Ymo UaMeH4Yueocms 8
8bI6OpKe oM 3sIeMeHma K 3JIieMeHmy sigJisiemcss ycmou4vusol 8 meyeHue ecezo nepuoda Habnrwderul.

CpedHee u cmaHdapmHoe omkinoHeHue no 160 HabnrodeHusim cocmasuinu . = 403,842 u o= 1,909 2.

Bbi6opoyHbie cpedHue u cmaHOapmHbie OMKIOHEHUSI X U S 07151 COPOKa 8 bIGOPOK 1o Yyembipe HabnrodeHus
8 kaxdol npusedeHbi 8 mabnuye 4. B mabnuye 5 oHu npedcmassieHbi 8 c2pynnupogaHHom sude (cM. mabnuyy 6

u3 P 50.1.

082).

Ta6nuya 4— [faHHble e3gewugaHUsl KOHCEPBUPOBAHHbLIX Momamos. Bbi6opoyHble cpedHue u cmad-
OapmHbie OMKIIOHeHUSsI Mo YembipeM Hab1100eHUsIM 3a CMeHY, 2

Bbi60- Bbi60- Bbi60- Bbi6o-
Bbi60- potHoe Bui6o- | POYHOC Buibo- | POHO® Buibo- | POHO®
Homep cmat- Homep cmaH- | Homep cmaH- Homep cmatx-
poyHoe poyHoe poyHoe poyHoe
CMeHbl! dapmHoe | cMeHbl dapmHoe | cMeHbI dapmHoe | cMeHbI dapmHoe
cpedHee cpedHee cpedHee cpedHee
omkito- omkiio- omkito- omkito-
HeHue HeHue HeHue HeHue
1 402,65 1,559 11 402,58 0,532 21 404,80 0,707 31 404,68 2,533
2 404,30 1,445 12 403,32 2,297 22 404,25 2,258 32 405,05 0,656
3 405,52 0,544 13 402,82 1,271 23 404,85 2,424 33 403,15 0,839
4 404,28 1,882 14 403,80 1,651 24 402,40 0,993 34 401,78 2,097
5 403,75 0,790 15 404,52 0,954 25 405,20 1,936 35 403,68 1,893
6 404,85 2,050 16 403,12 0,810 26 403,82 2,706 36 403,30 0,920
7 403,90 1,163 17 404,20 2,061 27 403,60 1,378 37 404,55 0,597
8 405,62 2,065 18 402,38 1,654 28 403,25 2,583 38 403,35 1,526
9 405,22 3,680 19 403,42 3,476 29 405,15 2,640 39 404,05 2,942
10 403,45 2,549 20 402,75 1,333 30 403,72 1,941 40 402,55 1,756
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Ta6nuuya 5—[aHHble B3BelINBaHWS KOHCEPBUPOBaHHbIX TOMAaTOB. YacToTa MNOAB/EHUS 3HA4YeHui
BbIGOPOUYHbIX CPEAHUX U CTaHAAPTHbIX OTK/IOHEHU NO YeThbipeM HaGMIOAEHUSM

Bbi6opoyHoe

Bec cofepXnMoro 6aHku, Bbl6opouHoe cpedHee

r YacToTa Y r YacToTa cTaHfapTHoe YacToTa
’ OTK/IOHEHNE, S, T

398,00—398,99 1 400,50—400,99 1 0,500—0,999 11
399,00—399,99 1 401,00—401,49 2 1,000— 1,499 5
400,00— 100,99 9 401,50—401,99 5 1,500— 1,999 9
401,00—401,99 16 402,00—402,49 8 2,000—2,499 7
402,00—402,99 26 402,50—402,99 7 2,500—2,999 6
403,00—403,99 30 403,00—403,49 5 3,000—3,499 1
404,00—404,99 32 403,50—403,99 6 3,500—3,999 1
405,00—405,99 25 404,00—404,49 4
406,00—406,99 11 404,50—404,99 2
407,00—407,99 7
408,00—408,99 1
409,00—409,99 1

O6buiee KONMYeCTBO 160 Ob6uee KoNn4yecTBO 40 O6buiee KOIMYECTBO 40

Ecnn NpuHATb cpefHee n cTaHgapTHOe OTK/IOHeHVe no BceM (160) nmerowMMcsa gaHHbIM 3a UICTUHHOe,
MOXHO NPOBEPUTb BbIMOJIHEHNE COOTHOLWeHNA (1), (2), (4) n(5). PeaynbTaThbl NpuBeAeHbl B Tabnuue 6.

Ta6nunua 6—JJaHHble B3BELWMNBAHUSA KOHCEPBUMPOBAHHbIX TOMATOB. CpaBHEHUEe MOJIyYeHHbIX pe3y/bTa-
TOB C TEopeTNYECKUMU

PesynbTaT
B3BeLUMBaHUA, I

Pe3ynbTaT pacyeTa No TeopeTUYECKUM

OueHnBaemMas BeiMynHa
thopmynam, r

CpefHee 3HauyeHUe X, T €. OUeHKa p X 403,84 403,84

CTaHpgapTHasa owmnbKka X, T €. OueHKa OX 0,965 = 1,909k 4 = 0,954
CpefHee 3HaueHMe s, T. €. OLLEHKA P 'S 1,727 4(n - 1) d(4n —3) = 12-1,909113 = 1,762
CTaHpgapTHasd ownbKa s, T. €. OLLeHKa 0S 0,808 oly2(n-1) = 1,909k 6 = 0,779

7 PenpeseHTaTuBHasa Bblb6opka

PenpeseHTaTMBHas Bbl6opka ABNAETCSA BaXHbIM pacliypeHnemM npeabiAywnux pes3ynbTaTtoB, KOrga KoH-
TPONMpPYEMble 3/IEMEHTbl 0TOGPaHbl U3 HECKOMIbKUX UCTOUYHMKOB, KaXAblii U3 KOTOPbIX HAXOAUTCS B CTATUCTU-
yecku ynpaBnsaeMoM COCTOSIHUM, HO UMeeT CO6CTBEHHOE cpeaHee npolecca.

MpeAnonoXuWM, YTO COBOKYMHOCTb (MapTusi) COCTOUT M3 GOMbLWOMO KOMMYEecTBA 3/IEMEHTOB, MPUYEM
pl— A0NS 3/1EMEHTOB, MO/YYEHHbIX U3 NEPBOT0 UCTOYHUKA, P2— W3 BTOPOTO UT. 4., Up~ — M3/C-TO UCTOUHUKA.
MpeAnonoXuM, 4To cpefHee U cTaHAapTHOE OTK/IOHEHME XapaKTepucTUKU KadecTBa NMPOAYKUUM U3 NepBOTo
MCTOYHMKA U1y av U3 BTOPOro UCTOUYHUKA p2U 02U T.4. CpeaHee ANs BCell COBOKYMHOCTM B 3TOM cyvae:

LU=PllUl+P2V2+ mm Pk k- (6)
PenpeseHTaTMBHas BbiGopka M3 N 3/1IEMEHTOB MOXeT 6bITb 0OTO6paHa NyTemM c/aydaiiHoro ot6opa nilane-
MEHTOB 13 NepPBOro UCTOYHUKA, N23/1EMEHTOB M3 BTOPOTO UCTOYHMKA, U Takaanee, rae:

n,=n-p,n2=n-p2,....,nk=n-pk, ©)
nl+n2+ ... +nk=n,
Pi+p2+ ...+ pk= 1

Ecnum X — cpefHee xapakTepUCTUKN NO penpe3eHTaTUBHOIW BbIGOPKE M3 N 3/1eMEHTOB, TO 3TO cpeaHee
MOXeT 6bITb UCMNO/Ib30BAHO B KAYE€CTBE OLEHKN UCTUHHOTO CpefHEero COBOKYNHOCTM U. CTaHgapTHas ownoka
(cTaHpapTHOE OTK/IOHEHME BblGOPOUYHbBIX CPpefHUX) MeeT BUA;

6
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a7 - 2[ryal 1n2o\ +. mnkalm 6)

Ha npakTuke 4yacTo CTaHf4apTHbie OTK/OHEHUS XapakTepUCTUK MPOAYKUMUM U3 Pa3fINYHbIX UCTOUYHUKOB
npu6Nu3NTeNbHO CoBNadatT, T. €. 0, = 2= ...= aK= a. Toraa (8) npuHumaeT BuUA;:

ay ©)

PesynbTathl (8) n (9), aTakke (1)— (3) He 3aBUCAT OT NPeANOI0XKEHN O HOPMA/IbHOCTU pacnpegeneHus
1 MO3BONAIOT cAenaTb creaylLne BbiIBOAbI:

a) ecnv MoxeT 6bITb 0TO6paHa penpeseHTaTvBHaa Bbi6opka nyTem oT6opa NoABbIGOPOK, yA0BIETBOPSA-
IOLWKNX YCNOBUIO (7), U3MEHYNBOCTb OLLEHKN X 3aBUCUT TOSIbKO OT U3MEHUYMBOCTK HabngaemMoi xapakTepucTu-

KM B npeaenax KaxAoro UICTOYHMKA, @ HE OT Pas3/inyns Mexay cpegHuMu u., u2,..., u*
6) ecnu 3HayeHuss 0,, a2, ..., K HEN3BECTHbI, UX MOXHO OLEHUTb B BUAE BbIGOPOUYHbIX CTAHAAPTHbIX
OTK/IOHEeHW No nofBbI6OpKaM. B 4aCTHOCTU, €C/IM 0, = 2= ...= aK=a TO B Ka4eCTBE OLEeHKM O MOXET 6blThb

MCrNoNb30BaH pa3mMax OLEeHOK CTaH4aPTHbLIX OTK/IOHEeHWI NoaBbI6OPOK;

B) €C/IM HEeT BO3MOXHOCTU 0To6paTb penpe3eHTaTUBHYO BbIGOPKY, YA0BNETBOPSOWYO ycnoBuam (7),
TO OLEeHKa CpefHero cCoBOKYNHOCTU ByaeT umeTb 60/1ee HU3KYI TOUYHOCTb. BClo COBOKYMHOCTb 3/IEMEHTOB B
3TOM c/iyyae c/ieayeT paccMaTpuBaTb Kak e4WHCTBEHHYO Tpynny, UMeLy cTaHAapTHOe OTK/IOHeHue o'
BbIGOPOYHOMY cpeAHEMY X MO N HabAeHUAM Bbl6OPKM, 0TO6PaHHOI cryyaliibiM 06pa3oM U3 COBOKYMHOC-
TW, COOTBETCTBYET cTaHAapTHas olwunbka

Go)

B atom c/iydyae MOXHO nokKasaTb, 4TO
= YIPIGR + P2a2 + - + Pk<*L +Pi(Hi -1 )2 +P 2(U12 -1 )2 +---+PK( K -V-)2 (1D

Ecnm al=c2=.. = 0K=a, T0
0'=V02 +P1(*H -7 )2+ P3(M2 -4 )2 + -+ P K(4K -p ) 2- (12)
Mo BenuunHe a 6onblie nnun paBHO a. CneAOBaTeano, ecnn L||2, .... ak He BCe paBHbI U, TO cpegHee

npouecca MeHsieTCsA OT UCTOYHUKA K NCTOYHUKY. OueHka obuero cpegHero 6yaeT umMeTb 60nbWKNI pasbpoc u
MEHbLUYK TOYHOCTb.

r) Jaxe npu OTCYTCTBMU MONbITOK ONpefAesieHUss OLEeHOK 3HayeHuih a,, 02,..., aKk penpe3eHTaTUBHYIO
BbIGOPKY 4aCTO MCNOMb3YIOT, YTOGLI rapaHTUPOBAaThb, YTO OL,EHKA CpeHero COBOKYNHOCTU MakCcUMasbHO fOC-
ToBepHa. pyrumu cnosamu, nNpu oTCYTCTBUU KaKnx-nnb6o BbluMCeHUn, oT60p penpe3eHTaTUBHON BbiGOPKK
hakTMyeckm cnaaHMpoBaH Tak, YTO cTaHgapTHas ownbka cooTBeTcTByeT (8) unm (9), a He (10), (11) wnn (12).

M3noxeHHOe, MOXeT GbiTb NPOUNIOCTPUPOBAHO HA NpMMeEpPe aHanM3a kayecTBa Kupnuyei.

Mpumep — CBoOlcTBa KMpnuya 3aBUCAT [0 HEKOTOPOI CTENEeHN OT ero pasmelleHusi B Ne4vn Bo Bpems
o6xwura. MccnegoBaHre Nokasano, YTO B KOHKPeTHOM C/lyyae cTaH4ap THOE OTK/IOHeHMWe NMPOYHOCTU BCEN
napTUN CyXnux KNpnuyei, N3aroToBMEHHbIX B e4UHCT BEHHOI Ne4yn, CocTaBuio:

n = 1283 H/cm2

Ecnv nonepeyHoe ceyeHune neumn Ans o6xura pasfenThb Ha AeBATb CEKTOPOB, CpeiHee CTaHA4ap THbIX
OTK/IOHEHMWI I NPOYHOCT U KMPNNYa BCEX CEKTOPOB Nevn CocTas/isieT:
a’' =737 H/lcm2

M3 aToro cnegyeT, YTO M3roToBMTENb, 0T 6HUpas cnyyaliHbiM 06pa3oM YeTbIpe KMPNUya U3 Kaxgoro
CeKkTopa, MOXeT NoJsyYnThb AJ15 OLUEeHKM cpefHero 36pe3yibTaTOB CO CTaHAap THOW owmn6Koii

a =123 H/cm2
V36

MpunmeuvaHune — ToT Xe pe3ynbTaT MOXeT OblTb NosyyeH cnegyrowmm obpasom. CTaHgapTHas
ownbkKa ANA cpegHero no YeTbipemM Hab/1l0 4EHMAM B KaXX40M CEKTOpe neyn cocTaBnseT 737134 = 368,5 H/icm2.
CTaHpgapTHaa ownbka cpegHero no 36 HabnwAeHUaIM NyTeEM ycpefHeHUsa AeBATU CPpefHuX cocTaBfisfeT
368,5"19= 123 H/cMm2.
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C ApYyroii CTOPOHbI Yy No/ib30BaTe i HeT BO3MOXHOCTU MOJYyYNTb penpes3eHTaTUBHYIO BblGOPKY.
YTO06bl NONYYNThb OLLEHKY CPEeHEro C TakKol XXe cTaHAap THOW OWNGKOW, Kakasi COOTBEeTCTBYET OLeHKe Mo
36 KMpnuyam, Nosfb3oBaTENb AO/DKEH MPOBEPUTb N = 110 KUPNWYEi, MOCKObKY:

0 «123 H/cm2

Viio
Heo6xoAMMO NOHMMaTb, YTO MPUBEAEHHble COOOpPaxeHWs BaXHbl TONbLKO B cCry4vae, Korga cpefHee
XapakTepucTUKN UCNOMb3YT 415 YyNpaBAeHNs NpoLeccoMm.

8 [ABOWNHOK OTOOP BbIGOPKKU

[ns HeKoTOpbIX BUAOB MPOAYKLMM HA NPAKTUKE He N3MEePSIT XapaKTepPUCTUKN KaXKL0W eaNHNLbI MPOAYK-
LuMn B BbIGOpKE, a 3anucbiBal0T e4UHCTBEHHOE 3HAYeHNe, KOTopoe ABNAeTCA 06W UM nokasaTenem ANa BCeEN
BbIGOpKN. Hanpumep, onpegensoT o6 y0 maccy BbIGOPKM M3 M 3/1IEMEHTOB, a He pe3ynbTaTbl B3BELIMBAHUA
Kaxxgoro afemeHTa. 1na otéopa BbIGOPKM HELWTYUYHbIX MATeEPUanoB, TakUX Kakyronb, LeMeHT M HedpTb, MeToabl
oT6opa BbIGOPKM MOTYT 6blTb CBSi3aHbl C U3MepeHWeM Nuwb obuwein mepbl. OgHako 6e3 AONOMHUTENbHOM’
MHoOpMaLMM HEBO3MOXHO ONpPeaennTb JOCTOBEPHOCTb 3TOrO Nokasartens. 3T0 BbI3BAHO TeM, YTO U3SMEHEHUSA
nokasartens MoryT 6biTb C/Ie4CTBMEM U3MEHEHUA CPeHEero, a He OWnbKaMn N3MepeHnii 3N1eMeHTOB BbIOGOPKN.

EAWHCTBEHHBIV MeToA, MO3BOMAILWMNIA OLEHNTb Npoueaypbl 0T60pa BbIGOPKM, COCTOUT B HE3AaBNCMMOM
NOBTOPEHUU npouenypbl oT60pa BbIGOPKM, BbINOSIHAEMON HECKO/IbKO pa3 Ha OA4HOW W TOl Xe napTuu, 4YTo
No3BOMIAET NONYYNTb CTaHAAPTHbIe OTK/IOHEHUA 3TUX He3aBUCUMbIX pe3ynbTaToB. Ecnm npouecc asnsertcs
yCTONUYMBbLIM, TO Npoueaypa oT6opa BbIGOPKM MOXET 6bITb NepBOHAYa/IbHO UCCNeA0BaHa, a 3aTemMm nepuoaun-
Yeckun npoBepeHa. IKOHOMWUYHbLIA MeTon obecneyvyeHMs ajekBaTHOCTW npouecca COCTOUT B HE3aBUCUMOM
0oT60pe NOBTOPHbLIX BbIGOPOK. Hanpumep, ANns HEKOTOpPbLIX BUAOB NPOAYKLUMN Kak onncaHo B P 50.1.83, Ha npu-
Mepe oT6opa BbIGOPKN Xene3Hoi pyabl, KONNYECTBO NOPLUUIA pyabl MOXeET BbiTb 0OTO6PAHO PpaBHOMEPHO C KOH-
Beiliepa v pa3fesieHo Ha iBe 4YacTu, KOTOpble MOMeL,alT B Be OTAE/bHbIe eMKOCTH, a 3aTeM NepeMellnBatoT,
B3BelMnBaT NT. 4. OKOHYaTeNbHbI aHanM3 BbINMO/IHAT HE3ABUCUMO ABa pasa.

MpeanonoXum, 4To X1n x2— aBa pesynbTata M3MEPEHUn XxapakTepucTnku, NCNoAb3yemoli ANa OLeHKN
KayecTBa npoaykumu. W3 cTaTUCTMYeCcKOl Teopuum U3BECTHO, 4YTO CTaHAapTHOEe OTK/JOHEeHWe pasHOoCTU
d = x1- X2MOXeT 6bITb BbIpaXXeHOo Yyepe3 cTaHA4apTHOE OTK/IOHEHUE X:

th, = n/2cTx » (13)

OTOT pe3ynbTaT cnpaBefnuB, faxe ecny cpegHee npouecca n3MeHAeTCs 0T NapTUKU K napTum npu ycno-
BUW, UYTO:

a) M3MEHYMBOCTb XapakTepuUCTUKN BOKPYr CpefHero B4yacTtax oTo6paHHOro o6bema — npubanMsnTens-
HO oAMHaKoBa BO BCEW Macce maTepuana;

6) NOBTOpHblE BbIGOPKM HE3aBUCUMbI, HanpuMep, ecnu x1 Bbille cpeAHEero 3HavyeHus, To X2, C paBHOWA
BEPOSATHOCTbIO MOXET ObITh U BbIlLe U HKE CPefHero 3HayeHus.

N3 (13) cnepyeT, 4TO eCNK 3TW YCNOBUSA BbiNoNHEeHbl, adV2 MOXeT 6biTb MCMOMb30BAHO B KAYECTBE OLEH-
KM <X, CTAHA4aPTHON OWM6BKM oL eHOKX1 K x2. MOCKONIbKY U3BECTHO, YTO CTaHaapTHasa owunbka cpegHero Xx1umx2
paBHa ¢/n2, T0 adA/2 MOXeT 6blITb UCNO/Ib30BAHO B KAYECTBE CTaHAAPTHOM OWNOKM OUEeHKN X = (X1 + x2)/2.
Mpwu KOHTpPO/ie Npouecca nocnegoBaTesibHble 3HauyeHnss d =x1- Xx2MoryT 6bITb rpahuyeckn nokasaHbl Ha KOH-
TponbHOW kapTe (cMm. [2]).

9 Mpumep Mcnonb30BaHNA CpefHero U HauMeHbLWero Beca B BbI6oOpkKe
YCTAHOBJ/IEHHOTO O6beMa CTaHAapTHbIX 06pa3y0B TKaHU

Hwuxe npueefeH npumep MCNONb30BaHUA CTaHAAPTHON owunbkn cpegHero, T. e. ol-Jn. B npumepe 2 u3
P 50.1.073 npuBepgeHbl Beca 128 cTaHAapPTHbIX 06pa3L,0B TKaHW, B3SATbIX U3 pysioHa TKkaHu. ONTOBLIN NoKyna-
Tenb 06bIYHO CHayana nlyyaeT Ka4ecTBO TKaHell, a 3aTem onpefenseT cBOM TpeboBaHNA N MeTOog KOHTPONS.
Hanpumep, n3rotoButenb noaydyaet wrpad, ecnv cpegHuii Bec obpasua TkaHu coctaBnseT u, = 100 r, a cTaH-
AapTHoe OTK/NIoHeHue a = 3,5 . BaTom cnyyae nU3rotoBuTeNlb CTPEMUTCA NOAHATL KAYECTBO TKaHMW Bbllle 3TOr0
YPOBHSA M nosiyyaTtb wrpadbl pexe. Mokynatesib HAaMepeH BBECTW B KOHTPAKT NOJI0XEHMUE 06 OTKIOHEHUN PYOo-
Ha TakHW, U3 KOTOPOro B3AATa BbIGOpKa, ecnu obpasLbl He COOTBETCTBYHOT 3TUM TpeboBaHuAM. [1ns 3TOro Heob-
X04MMO onpefennTb, CKOMbKO o6pasuos (4, 8 unn 16) cnepyet oTémMpatb U3 pysioHa TKaHW W Kakum LOJDKEH
6bITb MUHUMANbHbIV cpefHNi Bec N 06pa3LoB, UCNONb3yeMbI B KAYeCTBE KpUTepusa 418 OTK/IOHEHUA py/ioHa
TkaHu. NMpob6nema cocTonT B onpesesieHnn 3Toro MUMHUMas bHOroO CPeJHEr0 Beca B KaXoM ciyyae.
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ECnun Npov3BOACTBEHHbI MPOLLECC HAXOAUTCS B COCTOSIHUN CTATUCTMYECKOI YyNpaBasaeMocTu, BbiI6opou-
Hble cpefHue no N o6pasuam NogUMHSITCS NPUGIN3NTENIbHO HOPMA/IbHOMY pacnpeAesieHUo Co CPESHUM L1

CTaHA4apTHbIM OTK/IOHEHNEM CT.

Ta6nunua 7— KBaHTUAM HOPMUPOBAHHOIO HOPMasbHOrO pacnpegeneHuns

YpoBeHb fosepus, BeposATHOCTb a O'D'HOCTOpOHHME' 0 'D'ByXCTODOHHMﬁu
% oLIMBKN, % [l0BEpUTESbHBIi [I0BEPUTESbHBIA
MHTEepBaU1 1 VHTepBasl 1
90 10 0,10 1,2816 0,05 1,6449
95 5 0,05 1,6449 0,025 1,9600
98 2 0,02 2,0537 0,01 2,3263
99 1 0,01 2,3263 0,005 2,5758

AHanns Tabnuubl 7 Noka3biBaeT, YTO B CPeHEM:

10 % BbI6GOPOUHBIX cpeaHux (T. e. 113 10) 6yayT meHee (4 - 1,2816 c/l/n);

5 % BbIGOPOUHbIX cpeaHux (1. e. 113 20) 6yayT meHee (4 - 1,6449 c/yn);

1% BbIGOPOUHBIX cpefHux (T. e. 113 100) 6yayT meHee (4 - 2,3263 0A/N);

0,5 % BbIGOPOUHLIX cpeaHux (T. e. 1 u3 200) 6yayT meHee (M- 2,5758 c/Yn).

MokynaTenb pellaeT yCTAHOBUTb MUHMMYM TaK, YTOGbl M3roTOBUTEsb, NPOAYKLMS KOTOPOro COOTBET-

cTBYyeT 1 = 100, a = 3,5, MOr NPUHATL TO/ILKO OAMH py/ioH 13 20. B pe3ynbTaTe ycTaHOB/EHbI ciedytolie npue-
MOUYHbIE 3HAYEHUS:

[nsa Boibopoko6bema 4: L4 = 100 - 1,6449 x 3.5/¥Y4 = 97,12.
[nsa Bbibopoko6bema 8: L8 = 100 - 1,6449 x 3,5/¥Y8 = 97,96.
[nsa Bbibopoko6bema 16:/ 16= 100 - 1,6449 x 3,5/YT6 = 98,56.

3TV 3HAYEHWsI NpuBEAEHbI B 1eBOI CTOPOHe Tab/inLbl 8 BMEcTe C KOJIMYECTBOM PYJIOHOB, KOTOPbLIE 6bIN
OTK/TOHEHbI NPU NPOBEAEHUN KOHTPONS.

Ecnu 6bl 661710 NPUHATO pelleHne, YTo cpefHuit Bec o6pasua Ao/mKeH 6biTb He MeHee 103 T co cTaHAaap-
THbIM OTK/IOHEHVEM He 6osiee <= 3,5 T, TO NPUEMOYHbIE 3HAYEHUS YBENNYNANCH 6bl, OHY NPUBELEHbLI B NPaBOi
CTOpPOHe Tabnuubl 8 BMECTE C KOIMYECTBOM NPUHSATLIX PY/IOHOB.

Ta6nuua 8— Mpasuio KOHTPOS HA OCHOBE BbIBOPOYHOrO cCpeAHero Beca ob6pasua TkaHm

p =100 p = 103
Pa3vep BbIGOPKK
n L Konnuectso n L KonnyecTBo NpUHATBIX
pueMoyHoe 3HaueHne OTK/IOHEHHBIX PY/IOHOB premMouHoe 3HaueHne PY/IOHOB
4 97,12 5 u3 32 100,12 17 n3 32
8 97,96 2 u3 16 100,96 3u3 16
16 98,56 1um38 101,56 0Owus8

MpeumyLiecTBa MU3MEHEHUSA NPUEMOYHOTO 3HaYeHns AN NokynaTens oueBnHbl. Bbi6opoyHble cpegHee
N cTaHAapTHOE OTK/IOHEeHWe ANs 128 pesynbTaTtoB HabnogeHnl paBHbl 99,91 11 3,49 r COOTBETCTBEHHO. V3Me-
HVB Npasuna KOHTPOA, NoKynaTesib MOXeT 3alnTUTL cebs OT NoslyvyeHns MaTepuasia HU3KOro kavyecTsa.

PaccmoTpum cuTyaumio, Korga npef/ioXeHHoe nNpasuio NPUHATUA PeLleHns NMPUMEHSIOT K MUHUMasIbHO-
My 3HauyeHuto B BbIGOpKe. Ec/in Beca 06pasLoB NOAUYNHAIOTCA HOPMasibHOMY pacnpefeneHno co CpeHNM K
M CTaHJapTHbIM OTK/IOHEHMEM @, TO MNPMEeMOYHOe 3HauyeHue MOXeT ObiTb onpefeneHo no creayloLei
dopmyne

L=p-«Ka

3HaveHne koadhuuneHTa K 3aBMCUT OT 06bema BbIGOPKM N1 1 BEPOATHOCTW OTKNOHEHUS WU NPUHATUSA

napTmu.

3HaueHunsa koapduumeHTa K 419 ypoBHs gosepusa 95 % npusefeHsl B Tabnuue 9. B tabnuue Takxke npu-
BefleHbl 3HaYeHua Lana g = 100 ng = 103.
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Ta6nuuya 9— MNpaBuio KOHTPO/IS HA OCHOBE HaWMEHbLLLIEro A4ONYCTUMOro Beca o6pasia TKaHu

m = 100 p =103
O6beM BbIGOPKY K Konuuectso Konuuectso
MpremoyHoe MpremoyHoe
N OTK/TOHEHHbIX sHaYeHMe L OTK/OHEHHbIX
BbIGOPOK BbIGOPOK
4 2,234 92,18 2un3 32 95,18 23 n3 32
8 2,490 91,28 1un3 16 94,28 11 n3 16
16 2,726 90,46 0ous8 93,46 6 13 8

ConocTaB/fieHne faHHbIX TabnuL 8 n 9 siBNseTcsA Nose3HbIM, OAHAKO He criefyeT AenaTtb 06Lme BbiBOgbl
Ha OCHOBE eMHCTBEHHOIO NPaKTMYEeCcKoro Npumepa.

10 [doBepuTesibHble UHTEPBasibl A8 CPeAHUX N CTaHAAPTHbIX OTK/AOHEHWNIA

Mo BbIGOPKE MOTYT GbITb ONpPeAeseHbl OLEHKN A/151 CPELHErO U CTaHAAPTHOIO OTK/IOHEHNS COBOKYMHOCTH,
13 KOTOPOI1 0TO6paHa BbIGOPKA, T. €. OLEHKN X U345 napamMeTpoB U W 0. EC/IM BbIGOPKA HE COAEPXMUT MHOTO
3/1€MEHTOB, TO 3TV OLEHKM MOTYT ObITb He OUEHb TOUHbI. MOrPEeLHOCTb 3MEpPEeHuii oLeHNBaOT C NOMOLLbIO
CTaHAAPTHbIX OWNGOK. 151 HEKOTOPBIX MPaKTUYECKUX Lefieil MoxeT noTpe6oBaTbCcsl 60/1ee TOUHbIA MeToq,
onpefeneHns HeonpeaeneHHOCTH OLEHKN. DTOT METO/, MOXET 6biTb 060CHOBAH CTATUCTUYECKO Teopueid, HO
TO/IbKO HA OCHOBE ONpeesieHHbIX NPeAnooXeHU, KOTOPbIe PACCMOTPEHbI HUXE U AO/KHbI 6bITh YUTEHbI NpK
ucnosb3oBaHun Tabnuubl 1. 3agava v ee pelleHne MoryT 6bITb NpeAcTaBEeHb! B crieayioLieil chopme.

Ha ocHoBe BbIGOPKM M3 M HAGIOAEHNI M3MepMMOit XapaKkTepUCTUKK ONpeaensaioT BbiIGopoUHbIe cpegHee
X M cTaHfapTHOe OTK/IOHEHME S, a 3aTeM ONpPeaensioT:

a) rpaHuubl M1iun L280BepUTENbHOTO MHTEPBAA, KOTOPLINA C 3a4aHHON BEPOSITHOCTLIO HAKpbIBaeT cpes-
Hee COBOKYMHOCTU U;

6) rpaHuubl 011 024,0BEPUTENILHOIO MHTEPBASIA, KOTOPbIN C 3a4aHHOW BEPOSITHOCTbIO HAKPbIBAET CTaH-
[apTHOe OTK/IOHEHWE COBOKYMHOCTY a.

[JoBepuTenbHble TPaHuLLbl BLIYUCASIOT CAeayoWwuM 06pasom:

ONA cpefHero COBOKYMHOCTM Ul1=X - as, uy2=Xx + as> (14)
ONA CTaHAapPTHOro OTK/IOHEHUA COBOKYNMHOCTM al= b”'s, 02 = b2s. (15)
KoapchuumeHTsl a, blmb2npueeneHsl BTabnuue 1405 YeTblpex ypoBHel J0BepUS MOGBHEMOB BbIGOPKM N
ot 540 30.
Ans 60MblWMX 3HAYEHWI M MOTYT 6bITb UCNOMBL30BaHbI CledyloLlme NpueAmKeHHbIe DOPMYybl
1
a=
1+
V2(n-2)

3TV 3HAYEHMA COOTBETCTBYIOT BYCTOPOHHUM [0BEPUTE/IbHBIM UHTEPBasam A9 HOPMUPOBAHHOIO HOP-
ManbHOro pacnpegenenus (cm. Tabnuuy 1).

Hanpumep, 3HavyeHne 1 gna BepOATHOCTM ownbkn 10 % v ABYCTOPOHHErO [OBEPUTENBHOIO NHTEpBana
paBHO 1,6449. ns BbI6opkn o6bema 30 3HayeHns a, bln b2 ans BepoaTHOCTU own6KkM 10%, BbIYMC/IEHHbIE B
COOTBETCTBUN C 3TUMKN popmMynamu, coctaBnsaT 0,317, 0,825 n 1,282, 4ocTaTOYHO 61M3KME KTOUYHLIM 3Ha4e-
Huam 0,311, 0,825 n 1,280. Ecnu, Hanpumep, Mbl umeeM BblOGOpKy M3 10 3/1eMeHTOB U yTBepXAaem, 4YTo B
BblGpaHHOI COBOKYNHOCTU CpefHee 3HayeHne HaxoanTca B gmanasoHe ot (x - 0,580s) go (x + 0,580s), Torga B
cooTBeTCcTBUM € Tabnuueli 1 Takoi NporHo3 GyaeT BepeH ¢ BepoATHOCTbi 0,90 v owwnboYeH € BEPOSATHOC-
Tbt0 0,1. MpM 3TOM BEPOATHOCTL TOrO, YTO 3TOT MHTEPBAJI HE HAKPOET cpefHee COBOKYNHOCTK U, pasHa 0,05.

Tabnuua 1 paspaboTaHa 4N ABYCTOPOHHUX AOBEPUTEbHbBIX MHTEPBAIOB, HO MOXET 6bITb CMOb30BA-
Ha 415 onpefesieHns rpaHul, O4HOCTOPOHHUX MHTEPBA/IOB, B3TOM C/lyyae BEPOATHOCTb OWNOKM HEOBXO04MMO
YMHOXWTb Ha 2. Hanpumep, ecnn Heob6xo4umMo onpefennTb BEPXHIOK LOBEPUTENbHYH TPaHnULy ANs YPOBHSA
nosepus 99 % nobvema BbI6OPKKN 15, TO BEPOATHOCTL OWKbKK (1 %) Hapo yaBOUTL (2 %) nonpedenntb COOTBE-
TCTBYyHLLEE 3HAYeHne b2, koTopbiM ABAseTcsa 1,734. Takum o6pa3omM, Nosy4eH OL4HOCTOPOHHUI foBEepUTESb-
HbI MHTepBas ANA ac ypoBHeM fosepus 99 %, rpaHuLy KOTOPOro onpefenstoT no opmyne 1,734s.

MpuBeaeHHble POpPMY/ibl CNpaBeaNnBbl NPU CriefyroLWwmnx NpesnonoxeHusax:

1) M3MeHYMBOCTb HabNO4aEMON BENNYMHBI NOCTOSHHA,;
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2) Habniogaemas BenuuuHa nogymHaeTcs pacnpegenexuto, 6nmskomy k HopmansHomy (cMm. P 50.1.82);

3) Bblibopka oTobpaHa criyyanHelM 06pa3zoM N3 COBOKYNHOCTU, 06beM KOTOPOK CyLLeCTBEeHHO BonbLue
ob6bema BbIbopku. 3T0 ycnosume obblvHO YAOBNETBOPEHO, ecni 06bem BbIGopkM He NpeBocxoaunT 5 % obbema
COBOKYyNHoCTU. Ecnin us naptun, cogepkawieri 20 anemeHToB, 0To6paHa Beibopka n3 10 anemMeHTOB, TOANA UK
G 3TOW NapTUM Ha OCHOBE X U S MOXHO onpeaennTb 6onee yskve nHTepsansl.

Cneayrowmin npyMmep OCHOBaH Ha AaHHbIX B3BELLUNBAHWUS KOHCEPBMPOBAHHBLIX TOMaTOB, NPUBEAEHHbIX B
Tabnuue 3. EqMHnLa namepeHms — rpaMmmel.

Mpumep — Mepsas 2pynna uz mpex ebibopok 0aem @ obujeli crioxHocmu 12 HabnrodeHuli ¢ X = 404,16 u
s = 1,681. Ecnu npoyecc Haxodumcsi 8 CMamucmMuYeCcKuU ynpaesseMoM COCMOSIHUU, MO 3MU 3Ha4YeHUS MOXHO
ucnonb3oeams npu onpedesieHUU 2paHuy, 0osepumesibHbIX UHMepsasoe 0ns1 cpedHe20 U cmaHOapmMHoO20
OomkIoOHeHuUs1 npouyecca. ns yposHs dosepus 98 % (2 % owubku) 8 coomeemcmeuu ¢ mabnuyei 1: a = 0,785,
b, = 0,667 ub, = 1,899, ymo daem cnedyrouyue 3HayeHus1 608E6PUMENBbHBIX 2PaHUY;:

0ns1 cpedHezo 404,16 + 0,785 x 1,681, m. e. om 402,8 8o 405,5 2;

019 cmaHOapmHoO20 omMK/IoHeHus npoyecca 0,667 x 1,681 u 1,899 x 1,681, m.e.om 1,1200 3,19 2.

Unmepean HeonpedeneHHOCcMuU sigfisiemcesi 00cmamoYyHo 6obwuM. YaenuyeHue Konudecmea Habnwode-
Hull 8 ebibopke nossonsiem e2o cy3ums. Ecnu nepebili dosepumenbHbill uHMepa8an NOCMPOeH no wecmu
sbi6opkam (12 HabnrodeHull), mo ydsoeHue Kosudecmea HabnodeHul (24) nozsonsiem e coomeemcemeuu ¢ ma6-
nuyel 3 onpedenums, ymo x = 404,22 u s = 1,598.

Ans ypoers doeepus 98 % e coomeemcmeuu c mabnuyeti 1: a = 0,511, b, = 0,743 u b, = 1,502. Takum o6pa-
30M, 2paHuUybi dosepumenbHbiX UHMepeanos umerom credyrowuii suo:

0ns cpedHezo: 404,22 + 0,511 x 1,598, m. e. om 403,4 00 405,0 2;

0ns1 cmaHdapmuoz2o omknoHeHusi: 0,743 x 1,598 u 1,502 x 1,598, m. e.om 1,19 00 2,40 2.

HononnumenbHast uHhopMayusi N103801Ua Cy3ums 0oeepumesnbHble UHMepeansi. B o6oux cnyyasx oHU
Hakpbigarom 3HavyeHus | = 403,8 u o = 1,91, ebiyucnerHbie no nepebiM 160 3HaYeHUAM.

11 lNpoBepka rMnoTes o cpeaHEM U CTaHAAPTHOM OTKIMOHEeHUM

11.1 TepmuHonorus

B nocTpoeHumn cTaTUcTUYEeCKUX KpUTepUeB BaXKHO TOYHO onpeaennTb nposepsaemyto runotesy. Mpeano-
noXeHus 06 OTCYTCTBUM Pasnvinia UNnU paBeHCTBE NapameTpOB COBOKYNHOCTU 0ObIMHO NPUHUMALOT B KauecTBe
runoTesbl 1 06o3HavatoT H,. MMnoTesy, KoTOPon 3Ty rMNOTe3y NPOTUBONOCTaBAAIT, HA3bIBAIOT anbTepHaTUB-
HOW r1noTesoi n obosHavatoT H,. MpoBepky rMnoTes BbINOMHSIIOT Ha OCHOBE CTAaTUCTUKN, KOTOPYIO BBIYUCISIOT
Mo AaHHbIM Bbl6opku. OBracTb U3MEeHEeHUA NCNOMb3YEeMON CTaTUCTUKWU, COOTBETCTBYIOLLYHO OTKIIOHEHMIO HyTe-
BOW rMnoTesbl, Ha3bIBaT KpUTUYECKo 06nacTbio. BepoATHOCTbL TOro, YTO CTAaTUCTUKA NonagaeT B KpUTUYEC-
Kyto 0brnacTb B yCNOBUSX, KOr4a cnpaBeanuea Hynesas runotesa, (T. €. BeposiTHOCTb OLUMGOYHOTo pelleHusi 06
OTKIOHEHWN HYNEeBOW rMMNoTe3bl B NONb3Y anbTepHaTUBHON runoTeskl) HasbiBaloT OWWBKOo NepBoro poga Unm
YPOBHEM 3Ha4YMMOCTU KpUTEPUA M 0Bo3HaYaloT o. BepoATHOCTL TOro, YTO cTaTUCTUKA NonagaeT B KpUTUYECKYIO
obnacTb B yCNoBUsiX, Koraa cnpaBeanuea anbTepHaTUBHaA r1MNoTesa, (T. . BePOATHOCTb KOPPEKTHOro peLle-
HWs1 06 OTKIIOHEHUW HYTIeBOW NMNOTe3bl B NOMb3Y anbTepHaTUBHOWM rTMNOTE3bl) HA3bIBAOT MOLLHOCTbLIO KpUTEpUS
n obosHavawT (1-—p). Xopowemy KpuUTepUo COOTBETCTBYET BLICOKAsi MOLUHOCTb M HU3KWA YPOBEHb
3HaYMMOCTN.

BeposTHOCTb OTKNOHEHUs anbTepHaTUBHOM FMNOTe3bl B YCIOBUAX, KOrAa cnpaseannsa Hynesasi runore-
3a, HasbIBatoT oLLNBKoM BTOporo poaa. U3 atoro cneayeT, YTo BepoATHOCTL BipeacTaBnaeT co6oi owmbky BTo-
poro poaa.

11.2 T'MnoTe3a o0 paBeHCTBe cpeAHero 3aaHHOMY 3Ha4YeHUIo

MMnoTesy unntocTpupyeT criegyowui npumep. MNpeanonoxum, 4To cTaHgapTHOE OTKIOHEHWe ¢ HOp-
ManbHOro pacnpeaeneHns NsBecTHo, cpeaHee — HensBecTHo. Heobxoanumo npoBepuTb rMnoTesy:

H,: cpeaHee sHavyeHne HopManbHON COBOKYNHOCTU PABHO L

NPOTUB anbTepHaTUBHOMN rMNoTe3bl:

H,: cpeaHee sHaveHWe HopmarbHON COBOKYNHOCTU 6onbLue .

YpoBeHb 3HAUMMOCTU KpUTepusi AOSKeH cocTaenATb 5 %. M3 cosBokynHocTu oTobpaHa cnyyaiHas
BblGopka 06beMa n ¢ BbIGOPOYHBIM CPEAHUM X.

WMHTYUTUBHO SICHO, YTO KpuTuyeckas obnacTe AormkHa ObiTb pacnofnoxeHa cnpasa oT (ug + ¢), rae
¢ — HekoTopas koHcTaHTa 6onbLue Hynsi. AN ypoBHs 3HaunMocTn § % Heobxoanmo, 4To6bI 3HaueHue (i, + ¢)
6bINo BEpXHEN rpaHu1Lell 0AHOCTOPOHHEro AOBEPUTENBHOIO HTEpPBAana Ans u ¢ A0BepUTenbHOW BEPOATHOC-
Tbto 0,95. CooTBETCTBYIOLMIA KBAHTUITb HOPMUPOBAHHOIO HOPMaribHOro pacnpeaeneHus 4 OAHOCTOPOHHe-
ro LOBEpUTENbHOrO UHTepBana ¢ AoBepuTenbHoW BepoATHOCTbio 0,95 B cooTBeTCcTBUM ¢ Tabnuueih 1

11



P 50.1.086—2013

paBeH 1,6449. MoOCKO/bKY X NOAYMHAETCA HOPMasibHOMY pacnpefeneHunio co cpegHum 10 n cTaHgapTHbLIM
OTK/IOHEHMeM 0oJ1/n, To U3 aToro cnegyert, uTo ¢ = 1,6449 x d-Jn.

Ha pucyHke 1noka3aHa Kputuyeckas obnactb. O6nactbe A COOTBETCTBYET OLUMGKE NepBOro poja, BAaH-
HOM c/iyyae oHa paBHa 0,05. O6nacTb (1 — B) coOTBETCTBYET MOLLHOCTM KpUTEpUs BTouke p =  [ns BblYKC-
NIeHNsA MOLLHOCTU KPUTEPUA BbIYUCIAIOT HOPMUPOBaHHYI0 pa3HocTb (p0+ c) up” 1. e.Z = {(p0+ c) -p D}/(a/7n).
MOLLHOCTM KpuTepus cooTBETCTBYeT 06aacTu cnpasa OT Z Nof, NI0THOCTbI0 HOPMUPOBAHHOTO HOPMasbHOTO
pacnpegeneHusi, kotopas MOXeT 6bITb HaiiieHa ¢ MOMOLLbI TabnLbl HOPMUPOBAHHOTO HOPMAasbHOTO pac-
npegeneHns.

[noTHOCTL pacnpeaeneHnsa X

PucyHok 1 — OAHOCTOPOHHUI KpUTEPWUiA

B 6onee o6wwem cnyvyae cpegHee v cTaHgapTHOE OTK/IOHEHUE COBOKYMNHOCTU HEU3BECTHbI. BaTom cnyvae
MHOXUTenb 1,6449/1/n B npuBeieHHOM BblLLe NpUMepe, 3aMeHSAIT Ha KoadduumneHT a n3tabnuubl 1, onpege-
NSieMbIi B COOTBETCTBUN C 06BEMOM BbIGOPKN 1 BEPOSATHOCTLIO OownbkM 0,1. Takum o6pasom, Ans ob6bvema
Bbl6OpKN 9 MHOXMTENb 1.6449/V9 = 0,5483 MOXHO 3aMeHUTb Ha 0,620. YBenMyYeHne 3Ha4YeHUss MHOXUTENS
oTpaxaeT yBenMyeHne HeonpeaeieHHOCTH, Bbi3BaHHOE HEe3HaHWEM 3Ha4YeHus o.

11.3 TvnoTes3a 0 pa3HOCTK fBYX CPefHUX COBOKYMHOCTHU

Heckonbko 3aMeyaHunii 0 NOHATUM Yucna cTeneHein ceoboabl. Ans e AMHCTBEHHON BbIGOPKU 06bema f, He
BCE OTK/IOHEHUA OT BbIOOPOYHOrO CpefHero He3aBUCUMbI, MOCKOJIbKY MX CyMMa paBHa Hysw. Ecnn n3secTtHo
(n- 1) oTkNnOHeHWe, TO N1-0e OTK/IOHEHWE MOXeT ObiTb BblYMC/AEHO. B aTOM cnyyae uncno cteneHein cBobogbl
n=(n- 1). Ecnu BbIGOPOYHbIE 3HAYEHNS paccMaTpMBaTh Kak KOOpPAMHATbI TOUYKMA B 1-MEPHOM MPOCTPaHCTBE,
TO BCE OTK/IOHEHUSA OT X ByAyT nexatb B (N1 - 1)-MepHO NA0CKOCTH.

Mpumep — CambIM NPOCTbIM ClyHaeMm ABAsseTCA cayyaid n = 2. Ecnm (X1- X) oTpaxaTb Ha FOPU3OHT aslb-
HOW ocK, a (X2- X) — Ha BepTUKa/IbHOW Ocx, TO Ntobas napa BbI6GOPOYHbIX 3HAYEHNI (XV X2 AACT TOUKY, Niexa-
LU0 Ha NPSAMOW SIMHUN C YrNoBbIM KO3thULMEeHTOM MUHYC 1, NpoxoAsLueli Yepe3 Ha4asio KOOpAuHaT .

Uncno cteneHeit cBoboabl SIBNSETCA NapaMeTpoOM MHOMMX BaXKHbIX CTATUCTUUYECKMUX pacnpepeneHunii un
€ro 4acTo MCNo/b3YyT NPU CoCTaBeHnn Tabnuy, pacnpegeneHuii. ns paccCMOTPEHHOTO ciyvyas eANHCTBEH-
HoVi BbIGOPKM 3TO He MMeeT 0co60ro 3HaveHns. OHako ncnosb3oBaHne BTabnuue pacnpegeneHms yuena cre-
neHeli cBo60Abl MOXET 06N1erYnTb NCNOMIb30BaHNe Tabnuy, B 4pyrux cayyasx, Hanpumep:

a) B C/lyyae e[VHCTBEHHOW BbIGOPKW, KOrga KOMMYECTBO K HE3aBMCHMMbIX OrpaHuyYeHuii 6onbwe 1
B Takom cniyyae v =1- K;

6) B cnyyae K BbI6OpPOK 06bEMOB N1 N2, .... MK C pPasINYHbIMN CPEAHUMMN N PaBHbIMU CTaHAAPTHLIMMU
OTK/IOHEHUSIMW, KOTOpble HEO06X0AMMO 06bEAUHUTL AN ONpeAe/ieHNsl OLEHKU CTaHAapPTHOrO OTK/IOHEHUS.
Batom cnyyae 0= (n1- 1)+ (n2- D+ ... (K- 1) =(n- K), raen=nl+n2+ ... + 1K

B Takoli 3agaye, Korga 0 HeM3BeCTHO, UCNOJb3YHT CTATUCTUKY, Tabavua 3HauYeHnii KOTOPOI NpuBeeHa
B NPUAOXKEeHUn A.
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PaccmoTpum cnyyaid 6) ¢ k = 2. 3T0 3aga4va CpaBHeHUs CpefHUX ABYX COBOKYMHOCTEMN, Korga ctaHgap-
THble OTK/IOHEHWS COBOKYNMHOCTEW Hen3BeCTHbI. [peanonoxmM, YTO rMnoTesbl UMET CneayoLwWmnii Bus;

Ha. W Uz MpOTUB HA. LT uy2

[laHHble npeAcTaBnaoT co60l cnyyaiHyo BblI60pKY 06bema niluns nepeoli COBOKYNHOCTM U HE3aBUCUMYIO
cnyyvaliHyto BbIGOpPKY 06bema N2 13 BTOPOW COBOKYNHOCTU. Bbi6OpOYHbIe cpeaHne X Xx2. Bbi6opoyHble Auc-
nepcuu (1. e. KBagpaTbl BblIGOPOUHbIX CTAHAAPTHLIX OTK/IOHEHUA) ST hs2:

S2=Z(X1-X 12 2= E(X2-Y2)2
» A z . A

PaccmoTpum cTtatuctuyeckyto BenmuunHy d = (x1- x2). NMpegnonaraeTcs, YT0 06beMbl BbIGOPOK Masibl MO
CpaBHEHUI0 c 06beMaMmn COOTBETCTBYIOLLMX COBOKYNHOCTeW. OUeBUAHO, 4YTO

rae 4lv n2— cpegHne COBOKYMHOCTE;
0, N a2— cTaHAapTHble OTKIOHEHUSA COBOKYMHOCTEN.

PaccmaTtpuBaemble rmnoTesbl MOXHO 3anucatb B Buge: HO: u”O uH,: pd*0. 'vmnoTtesa sABnserTcs
[ABYCTOPOHHENW, N03TOMY KpUTMYeckas 061acTb AO/MKHA BKIOYATbL NOMIOXKUTENbHbIE Y OTpULATE bHbIE 3HaYe-
HuA d.

Ecnu gucnepcum cCOBOKYNMHOCTEN coBnagatwT, T. €. 0, =a2= a, 70

B kauecTBe OLEHKM CMOXET 6biTb UCMOSIb30BaHA Criedytolas oLueHKa:

c yncnom cteneHei ceo6ogbl 0 = (N1- 1) + (N2- 1). 3amMeHsAs 0 B NpeAblayLein hopmyne ero oLueHkoi, nony-
yaem:

BepxHuit kBaHTUAb [, _a/2(v), COOTBETCTBYIOLNIA ABYCTOPOHHEMY KPUTEPUIO C HEOBXOAUMbBIM YPOBHEM
3Ha4YMMOCTK a, MOXeT 6bITb onpegeneH no tabnuue A.l npunoxeHus A. Hynesyt runotesy OTK/IOHAOT B
nonb3y anbTepHaATUBHON rnnoTesbl, €C/n oBepuUTesbHbIl MHTepBan Ansa ad ¢ fOBepUTEbHbIMY rpaHuLamm
(£fi - a/2sd)He BK/OYAET Hy/b.

11.4 MowHOCTb KpUTEPUA

MoLHOCTb KpUTEpNs HE06XOAMMO OLeHMBaTh A0 0T60pa AaHHbIX. HacTo MOWHOCTb HE aHa/M3upyT
npun naaHnpoBaHuUu I/ICI'IbITaHVIVI, npe3ynbtatbl MOTYT OKa3aTbCA HEOKOHYaTE/IbHbIMN. Ecnun npegnonaraemas
MOLLHOCTb HWXKe HEeo6XOAMMON, AN O6HapyXeHUa pasnuuuii cpefHUX COBOKYNHOCTEeN cnepyeT yBeMunTb
0oAVH nnn o6a o6bema BbI6opkU. Ecv 3T0 HEBO3MOXHO, MOXET ObITb MPUHATO PeLleHne He TPaTUTb Pecypcehbl
Ha NpoBeAeHWe UCNbITAHWA UM 3KCMEPMMEHTOB, MOCKO/IbKY pesynbTar BpAg4 M facT Kakyk-Mb0o HOBYHO
nHpopmaumio. CylecTByeT Takke BO3MOXHOCTb TOr0, YTO MOLLHOCTb 6yAeT Bbilwe, YeM HeO6X04MMO, B 3TOM
cnyvyae 06BbEM MCMNbITAHUIA MOXET ObITb YMEHbLUEH.

Bo MHOrux cnyvasix onpefie/ieHme MOLLHOCTM KpUTEPUSI Bbi3biBAET CYLLECTBEHHbIE TPYAHOCTHU, NMO3TOMY
3TN BbIYNCNEHNA He Bceraa BbIMOMHAT. OfHaKo COBPEMEHHbIE KOMMbIOTEPbl NO3BOMSAIOT BbIYMC/INTL MOLL-
HOCTb KpUTEpua ¢ NPUMEHEHNeM MoAesIMpoBaHns.

11.5 CpaBHeHue LBYX CPeAHUNX B Cyvyae napHbiX HabnwogeHni

YBenumueHne 06bEMOB BbIGOPKU He SBNSIETCS €UHCTBEHHbIM CMOCOGOM MOBbILEHNST MOLLHOCTW KpUTE-
pusi. Lpyrum cnoco6oM sIB/IIETCS YCTPAHEHWE WU YMEHbLUEHWE B/IMSIHUS Pa3/iMunid, Bbi3BaHHbIX 0CO6EHHOC-
TAMU 06HLEKTOB, HA KOTOPbLIX BbIMOSHAMNCL U3MEPEHUS, UM BAUSIHUS 06paboTku. Hanprumep, Heo6GXo4MMo
CpaBHUTb BO3JeliCTBUE HA ypoxali 3epHOBbLIXBYX BUA0B ya06peHunii A n B. OguH 13 noaxoA0B COCTOUT B Npu-
MeHeHUn ypobpeHnss A K o4HOW cny4yaiiHoi BbIGOpke M3 N y4yacTKoOB, U yao6peHuss B kKo BTOPOW cny4vaiiHol
Bbl6Opke M3 N yyacTkoB. O6Ge BbIGOPKMU M3 M y4acTKOB OTOMPAlT M3 BCErO A0CTATOYHO OAHOPOAHOrO Mosns, a
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3aTeM cpasBHMBAIOT ypoxan. Ho Bce 0TOO6paHHbIe YHacTKN HeN36exXHOo 6yAyT OTNMYaTbCA Mo gpeHaxy, YPOBHIO
nuTaTenbHbIX BewecTs U T. N. OgHako, Aaxe ecnu Bbl6OPKN OblIM aHANOTMYHbI, N3MEHUYNBOCTb OT yyacTka K
y4acTKy MOXeT 6bITb OCTATOYHON AN CHWKEHUSA MOLLHOCTU KPUTEPUSA 40 HeA0NyCTMMOrO YPOBHSA, pasnnyns
MeXay yoo6peHnaMuy ¢ 601bLLON BEPOATHOCTLIO MOTYT 6bITb HE OBGHAPYXEHDI.

MpocToii cnocob yMeHbLWUTb BAMAHNE 0COGEHHOCTER yyacTka COCTOUT BTOM, UTOGbI 0TOMPaTb CMEXHble
napbl y4acTKOB, NpMMeHsa yaobpeHne A KOAHOMY U3 KaXA0W cryyainHo BblGpaHHO napbl y4acTkoB, aygobpe-
HMe B kgpyromy yyacTky. Mpeanonoxum, 4to ypoxai s /-oi napbl y4acTKOB COCTaBuUA X, AN yaobpeHns A un
y-— 4NnAa ynobpeHusa B. 3atem onpegenstoT pasHoctu d; = (X, - Vy,) 418 BCex nap, npeanonaras, 4To CMeXHble
y4acTKu NoYTU MAEHTUYHbI N0 CBOMCTBAM. DTO OTHOCUTCS K METOAY NapHbIX cpaBHeHuii. Ecim x ny Hesasucu-
Mbl M UMEIKOT HOpMasbHble pacnpefenexHus, pasHoctu d 6yayT NOAUNHATLCA HOPMasibHOMY pacnpeneneHunto ¢
BbIGOPOYHBIM CPELHMM COBOKYMNHOCTU udu cTaHAapTHbIM OTK/IOHEHWEM COBOKYNHOCTKW ad. Bbi6opoyHble cpes-
Hee 1 cTaHjapTHOe OTK/IOHeHWe pasHocTel d ABASITCA OLeHKaMy 3TUX napameTpoB.

TOYHOCTb KpUTEPUS HE 3aBUCUT OT HYJIEBOWN M anbTEPHATUBHON 'MNOTE3 Y YPOBHSA 3HAYMMOCTU. Ecnn atu
yAOOpeHNS SABASAKOTCA HOBbIMW U HE anpo6upOBaHHLIMU, MOXET BO3HWKHYTb HEOOGXOAMMOCTb OMpPefesnnThb,
Kakoe 13 HuX appekTnusHee. ITO MOXET ObITb CAEeNaHO C UCMO/b30BaHNEM ABYCTOPOHHEN rnnoTessl HO: ud= 0
npoTuB anbTepHatusbl/-.,: o 0, 4TO 3KBUBANEHTHO BbIYNC/IEHMNIO BYCTOPOHHEIO JOBEPUTESIbHOIO MHTEPBA-
na ansa d vonpegeneHns HakpbiBaeT M OH HyfneBoe 3HavyeHue. C Apyroii CTOPOHbl yaobpeHne B moxeT 6biTb
cTaH4apToM, Mo OTHOLIEHMWIO K KOTOPOMY NMPOBOAAT NpoBepky 60nee f0porocToswero HoBOro yaobpeHuns A.
B0O3MOXHO HOBOe y06peHne fOMKHO NOBbLICUTL ypoxali 60Mblue YeM Ha C, 4UTOObl onpaBAaTh 3arpaTbl Ha ero
npuobpeTeHne. 3TO MOXHO YCTAHOBUTb C MOMOLLbI0 OA4HOCTOPOHHEro KpuTepus HO\ ud = ¢ NpoTuB anbTepHa-
TuBblI Hy > c. YaoobpeHue B MOXeT 6bITb MPOBEPEHO Ha OTCYTCTBME ynydlleHwii. B aTom cnyvyae cnegyet
NPUMEHATL OAHOCTOPOHHMIA kpuTepwuii HO: ud= 0 npoTuB anbTepHatmebl Hy ud> 0. Bo Bcex 3aTux ciay4vasx
MOXeT 6bITb MCNOMb30BaHa Tabnuua 1

MeToZA napHbIX CPaBHEHWI MOXET 6bIThb eLe 60nee 3pPEeKTUBHBLIM, €CIN OANH UTOT XKE 3/IEMEHT UCNOJIb-
3yl0T A5 CPaBHEHNS ABYX METOA0B UCMNbITAHNA UK ABYX N3MEPUTENbHbLIX NPUB0OPOB, 1AM ABYX NabopaTopuii.

Bca uHdopmauns o npegbigyLwnx ncnbliTaHNAX noueHkax ad fosmkHa 6bITb MCNoIb30BaHa A1 onpeje-
neHns o6bema BbIGOPKK N, obecneunBatoLLLero 4OCTaTOUYHYH MOLLHOCTb KPUTEPUS.

11.6 CpaBHeHMe cTaHAapPTHbIX OTKNOHEHWA

Mpobnema onpegenexHns rpaHnL, 4OBEPUTENTbHOTO UHTEpPBana Ans cTaHAapTHOTro OTK/IOHEHNS COBOKYN-
HOCTK a paccmoTpeHa B 10. MpoBepka runotesbl 0 paBeHCTBE 0 3afaHHOMY3HayeHUt0 O00OMOXEeT ObITb BbINO/I-
HeHa Ha OCHOBe MOCTPOEHUs [OOBEpUTENbHOro uWHTepBana (a, 02) W onpefesieHUs ero MnoJsioxeHus
oTHOcuTenbHO 00. PaccmaTpvBaemas 3ajava npefcrasnseT co60il NpoBepKy rMnoTes O COBNajeHnn CTaH-
[apTHbIX OTK/TOHEHWIA IBYX COBOKYNHOCTEW OXxu ay.[4ns pelieHns 3agayv paccmatpusatoT cx/oyu runotesy HO\
ox/oy = 1npotnB H1 oxoys 1.

Mpy HanMumm BbIGOPKM 06bema /1113 NepBoil COBOKYMHOCTU U BbIGOPKM 06beMa N2 u3 BTOPOL COBOKYnN-
HOCTU ONpefensT BbiI6OpoYHble CTaHAaPTHbIE OTKTOHEHWS SXU SY. [IBYCTOPOHHUIA fOBEPUTENbHbIA NHTEpBa
Ana oxXoy, CoOOTBETCTBYIOLW M JOBEPUTENbHOI BepoATHOCTM (1 - &), UMeeT Bug;

XSy XSy
wir-\n2XkaR -y /-4p-tal”

WRe Fni \n2-v-aJ. n Al 102 1a2 — KBaHTUAW F-pacnpegeneHuns yposHeli (1 - c/2)n (a/2)c(n, - 1) n (n2-1)
cTeneHAMuU cBo60bl COOTBETCTBEHHO.

MycTb BbiGOpka o6bemMa 10 n3 nepBoit COBOKYNHOCTM AaeT sx= 10,5, a Bbibopka o6bema 16 13 BTOpol
COBOKYNHOCTU pdaeT sy = 6,8, sJsy= 10,5/6,8 = 1,544. YpoBeHb 3HaunmocTu kputepua paseH 0,05. B coort-
BeTCTBUM ¢ Tabnuyamn F-pacnpegenenns Fg. 15095 = 3,12 n Fg. 15.0025 = 0,265. [loBepuTebHbIA UHTepBan
ona oxoywwmeet sug (1,544 ~ 3,12, 1,544 ~ 0,265), sjsy = 10,5/6,8 = 1,544, 7. e. (0,874, 3,00).

Tak KakaToT MHTepBasl BK/OYaeT 3HayeHue 1, ¢ BepoATHOCTbIO 0,95 MOXHO yTBepxAaTb 06 OTCYTCTBMMU
pasnMumii Mexay oxu ay.

B cnydyae OAHOCTOPOHHWUX KputTepwuesB BbIYNCAAKT OAMH N3 OAHOCTOPOHHUX OOBEPUTEJIbHbIX UHTEpP-
BaJioB:

sxlsy sxlsy
0, N
v m-1/e-1a n ARl y
N onpeaensoT, HakpbiBaeT i1 OH 3HavyeHne 1.
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12 OpHoBpemMeHHas Bapuauus BbIGOPOUYHbIX CpeAHEro
N CTaHOAPTHOTO OTK/IOHEHUS

,ﬂ.]‘lﬂ Haunny4uwero npeacrtaBsieHna N3MEHYNBOCTU cpeaHero n ctaHaapTHOro OTK/IOHEeHNA 4acTo UCNOJ1b-
3yl0T rpachmyeckoe npeAcTaB/ieHne AaHHbIX B BUAE TOUKM (X, B)ANS KaKA0N BbIGOPKM Ha rpadiuke c OCAMU X Ns.
Takoe npefcTaBneHnefaHHbIXNPUMeEpPaoKoOHCEPBUPOBaHHbIXTOMAaTaxX NOKa3aHo Ha PUCYHKe 2, rae kaxaas u3
40 Toyek NpeacTaBnseT BbIGOPOUHbIE CpeAHEe M CTaH4apTHOE OTKNOHEHNE NoYeTbipeM pesysbTatam nposep-
KN Beca cogepxmnmoro 6aHok. B ueHTpe rpaduvka B BuAe TpeyrosbH/MKa nokasaHa touka (1, a), npegcrasrisio-
LLas BbIGOPOYHbIE CpeAHee U CTaHAapTHOE OTK/IOHEHME MO BCEM 0TOGPaHHbIM 3/IeMEeHTaM C UCNOo/Ib30BaHUEM
BCcex 160 ncxogHbIx AaHHbIxX (4 = 403,81, ct= 1,91 r).

S
4.0

35 *

3.0

3
1111111111 1111111121 1111111111 1111111111 1111111111
401 402 403 404 405 406 x

PucyHok 2 — Ipadhvk pa3bpoca AaHHbIX B3BELUMBAHUA KOHCEPBUPOBAHHbLIX TOMATOB

Toukm (X, S) OKpY>KatoT TOUKy (L, 0). ECnv Nnpon3BoACTBO ABNAETCA CTAbU/IbHBIM, CTaTUCTUYECKan Teopus
No3BOJISIET CNPOrHO3UpoBaTh NJIOTHOCTb pacnpefeneHns aTUX ToYeK Ha pPasIMyHbIX PacCTOAHUAX U B pasnny-
HbIX HanpaBneHuaAx oT (W, a), T. €. OLEeHUTb BEPOATHOCTb TOr0, 4YTO ToYKa (X, S) nonageT B 3afaHHyto 06/1acThb.

[nsa atoro npegHa3HayeHbl cTaHAapTU30BaHHbIe (X, 3)-KOHTPO/bHbIE KapTbl KaHarasbl, Apu3oHa n Oxo-
Ta [1]. 9TK KapTbl OCHOBaHbI Ha TEOPUN UHDOPMaLUK U MOTYT BbITb NOME3HbI AN ONpeAeneHnst Tuna oTKNoHe-
HUA NpY paccMOTPeHun X U S ofHoBpeMeHHOo. CTaHfapTu3oBaHHasa (X, B)-KOHTPOJIbHaA kKapTta Ana o6bema
BbIGOPKM N = 4 C rpaHMuamm, 3a npegenbl KOTOPbIX To4Yka (X, S) MOXET nonacTb C BEPOATHOCTbIO 27/10000,
nokasaHa Ha pucyHKe 3 Ha NpuUMepe AaHHbIX B3BeLVBAHNA KOHCEPBMPOBaHHbIX TOMAaTOB. Ha kapTe nokasaHo
40 Touvek [(x - p0)/a0, slaQ n uenesble 3HayeHus p0=404,0rm <0=1,90T.

O61acTu pacnosioXeHUs TOUeK Ha kapTe 0603Ha4YeHbl cneayowmm o6pasom:

A — npouecc ctabunen;

B — npouecc HecTabuneH BcnencTBUE N3MEHEHUS CPeAHEro npoLecca;

C — npouecc HecTabuneH BcreAcTBNE U3MEHEHNS CTaHAaPTHOIO OTK/IOHEHUSA npoLecca;

D — npouecc HecTabuneH BcneacTsme Heb6ObLLINX U3MEHEHWI CpefHero U cTaHAapTHOroO OTKIIOHEHUS
npovwecca;

E — npouecc HecTabusieH 1 no cpefHeMy 1 No cTaHAapTHOMY OTK/TIOHEHUMIO NpoLuecca.

Bce 40 Touek HaxoaATcA Bob6nacTn A. 3To ykasbiBaeT Ha TO, YTO BEC COAEPXKMMOro 6aHOK KOHCEPBUPO-
BaHHbIX TOMATOB COOTBETCTBYET YKa3aHHOW Macce HeTTO M NpoLecc ycTolyumB.

KapTa cocTtaBneHa Tak, 4To6bl OHa Morna 6bITb UCNOMb30BaHa ANA NobbiX 3HavYeHnii M0n <0. KapTa gon-
XHa 6bITb M3MEHEHA NMPU N3MEHEHUN 06beMa BbIGOPKW. YBENNYEHNEe N060r0 U3 3TUX 3HAYEHWI NPUBOAUT K
YMEHbLUEHWIO FPaHUL, U NPUOBIKEHMIO UX K TOUKe ¢ KoopanHaTamu (X - pO)Y<i0= 0, s/o0=gn (n -1).
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PucyHok 3 — CTaHAapTHas KOHTPO/IbHAs KapTa 415l CpeaHero 1 CTaHaapTHOTO OTK/IOHEHNS

Oco6eHHO MHTepecHa hopma 061acTu, B KOTOPOI pacnofioxeHa 60/bluasi YacTb TOYEK C KOOPANHATAMM
[(x - |i0)/a0, sla0], ecnu npoLecc HaxoaMTCsA B CTATUCTUYECKM YpaBASeMOM COCTOAHUW. [pn aToM YeM 6mxe s
K Lies1IeBOMY 3HauYeHuto <0, TeM Lwmpe 061acTb N0 X. AHANIOTMYHO, YeM G/VXe X K LiesleBoMy 3HadeHuto A0, Tem
60/bLUMEe U3MEHEHUA A0NYCTUMbI 4115 S. Takum 06pa3oM, cylecTByeT 6anaHc MexXAy OTKNOHEHUSIMU L, OT 40K
a oT a0. TpaguUNOHHbIE KOHTPOJIbHbIE KapTbl B OTAWYME OT AaHHbIX NpeAHasHayeHbl 4718 He3aBUCUMOTro
KOHTpPONS X N's. TaknM 06pa3om, aHHbI NOAX0A ABASETCS IOTUYHBIM, MOCKO/bKY A5 BbIGOPOK U3 HOPMasbHO-
ro pacnpegeneHus X U s AO/KHbl 6bITb HE3ABUCUMbIMW. HO B HEM MPUMEHEHA He NPAMOYrosnbHasi 06nacTb
OTK/IOHEHWIH OLLEHOK OT LieN1eBbIX 3HaYeHnii 0un <0.

13 TMpoBepka rmnoTes u foBepuTesibHbie NMHTEpBabl A8 Nponopumnii

13.1 Hekonun4yecTBEHHbIE XapaKTepuUCTnKM KavyecTtsa

MHOrMe HeKoNMYeCTBEHHbIE XapakTePUCTUKN KavyecTBa N3MEHSATCSA B COOTBETCTBUN C AVCKPETHOWN LuKa-
noii. Hanpumep, oueHKa kayecTBa ycnyr no yb6opke 0UCHbIX MOMeLLeHNii. KOMHaTbI, BbIGpPaHHbIe CrlyYyaliHbiM
o6pa3om, ocMaTpuBatoT nocne y6opku, NpoBepsisi, UTO MyCOpHble BeApa 0CBOGOXAEHbI, WKadbl 415 XpPaHEHUS
[OKYMEHTOB W CTOJIbl NPOTEPTHI, KOBPbI BblYMLLEHLI C NPUMEHEHMEM Mblsiecoca. KOHTposiep NpMHMMaeT pelle-
HMe, 4TO yb6opKa MOMELLEHNA COOTBETCTBYET YCTAHOB/IEHHLIM TPe6OBaHMAM, ECNN MO KAXLO0MY M3 Nepeyunc-
NIeHHbIX NOKa3aTesieli OHa Npu3HaHa y40B/1eTBOPUTE/IbHOA.

XapaktepucTuka, peannsaunsi KOTopoli npeacTaBnsaeT co60li 0AHO U3 HECKOTbKNX COCTOSIHUIA (DYHKLMO-
HUpOBaHWe-0TKa3, NPUHAAIEXHOCTb KOAHO 13 KaTeropuii), ABNSETCA anbTepHATUBHbIM NPU3HAKOM.

[Nns KpUTUYECKNX XapaKTepUCTUK, CBSA3aHHbIX, Hanpumep, ¢ 6e30MacHOCTbI0 NepcoHana, BCe ycunusa
OO/KHbI 6bITb Hanpas/fieHbl Ha TO, YTOObLI A0S HECOOTBETCTBYHOLMX eauHUL, (NPOAYKLMMN) B COBOKYMHOCTH
6blna 61mM3Ka K HyM0, HACKO/IbKO 3TO BO3MOXHO. B 3TOM criydyae 06bI4HO MCNOJ/Ib3YHT CMIOWHOW KOHTPO/b C
3aMeHOI HECOOTBETCTBYHLWMX eANHUL, NPOAYKLMM COOTBETCTBYHLWMMMK, TOraa A0Ns HECOOTBETCTBYHOLLMX
eINHNLL B COBOKYMHOCTK ByaeT paBHa Hy/o.

[Nns HEKPUTUYECKNX XapaKTEPUCTUK MOXET ObiTb HEOHXOAMMO ONpPeAeniTb OLEHKY AOMM HECOOTBET-
CTBYHOLLUX e4nHNL, (MTPOAYKLMNW), TPaHNLLbl 4OBEPUTEIbHOIO MHTepBana A5 3Toi 40NN, NPOBEPUTL TMNoTesy o
COOTBETCTBMM €€ 3a4aHHOMY 3HAYEHUNIO U CPaBHUTL ABE UAKn 60/1ee OLEHOK.
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13.2 OnpepgeneHue oueHKM nponopynmn

Ecnun B npumepe 06 y6opke noMeL,eHnin BbINOSTHAT y6opKy N KOMHaT, TO 06beM COBOKYMNHOCTWN COCTaB-
nset N. BonpegeneHHblit AeHb R KOMHAT He 6blnn yb6paHbl. Mponopuns (4015) COBOKYNMHOCTU HECOOTBETCTBY-
OLwnxX 0O6BbEKTOB COCTAB/SAET:

P = RIN.

3HaueHne R HensBecTHO. CriyyaiiHbiM 06pa3oM U3 COBOKYMHOCTU OTGUPAIOT M KOMHAT U NPOBEPSOT UX
y60pKy. Mpy 3TOM BbISIBAIEHO I KOMHAT C HEY0B/1IETBOPUTE/IbLHO BbINOSIHEHHOW Y60pKOii. Heobxoammo onpege-
NNTb OLLEHKY P.

Mpeanosnioxum, 4TO COCTOSIHNE KOMHATbl XapakTepusyeTcsi NnepeMeHHoi X, npuHuMatoLleli 3HauyeHue 0,
ecnun KoMHaTa ybpaHa y40BNeTBOPUTENbHO U 1 B NPOTUBHOM cnyyae. COBOKYNHOCTb 3HaYeHuiA X B 3TOM Cny-
yae cocTouT 13 R eauHuL, n (J1/- R) Hyneid, a Bbibopka COCTOMT U3 reaunHuL, v (n - 1) Hyneii. Mo pesynbTatam npo-
BEPKU

n
X* =r-
=i

raex, — 3HaueHue nepemMeHHolXans /-oii KOMHATHI.

X =£x/n =rn=p. (16)
=ik
N
I * =R
=ik
X= fAXIN= R/N= P. 17
=i

BbI60pOYHOE CpeaHee sIBMSeTCs HeCMELLEHHOM OLLeHKO cpefHero coBokynHocTn. Ecnun = 50, ar = 2,
TO 4 % KOMHAaT B COBOKYMHOCTM SIBNAIOTCSA HEYyA0BNETBOPUTE/TbHO YOPaHHbIMU.

13.3 [oBepuTeNbHbI MHTepBaN 415 NPONOPLUM
Ha ocHoBe BbIGOPOYHbLIX AaHHbIX (06bema BbIGOPKM M U KO/IMYECTBA HECOOTBETCTBYIOWMX 0OBLEKTOB B
BbIGOPKE I) onpeaensinT NHTepBan c rpaHuuamn P1un P2, koTopblil ¢ 4OBEPUTENbLHOI BEPOATHOCTbLIO (1- a)
HakpblBaeT 3HayeHue P. [pu 3TOM C BEPOATHOCTLIO a uHTepsan (Pn, P2) He HakpbiBaeT UCTUHHOE 3Ha4YeHue.
MNpeAnonoxum BEPOATHOCTU TOro, YTo P < P1n P > P2paBHhl, T. €.
- ecnn P< Pv To c BEpPOAATHOCTbIO He 6osiee a/2 B BbIGOpke 06bemMa N MOXET ObiTb O6GHAPYXEHO TMNN
60/51€e HeCOOTBETCTBYIOL X 3/IEMEHTOB;
-ecnn P > P2, 70 c BEpPOATHOCTbIO He 6onee al2 B BbIbOpke 06bema N MOXeT BbiTb 06GHaPYXEHO T uamn
MeHee HECOOTBETCTBYIOLLNX 3/1EMEHTOB.
DTV BEPOATHOCTU MOTYT 6bITb BbIYMC/IEHbI C MOMOLLbIO TabnuL, 6MHOMUaNBLHOIO pacnpeneneHus.
MockonbKy X NnpuHUMaeT 3HayeHus O u 1,10
n n
2>/2=2>/=r-
=8 =i

BbI6GOpOYHOE CTaHAaPTHOE OTK/IOHEHUE X UMEEeT BUA;

+x?-nx?
= r-ramn r(l'},)
n-1 V n-1 1 n-1

Takum obpasom:

-
O_ n_n p(1-p)
4n \ n-1 n-1

paHunLbl 4OBEpPUTENbHOrO UHTepBana AN P MoryT 6biTb NONYyYEHbI HA OCHOBE NPEeANOIOXKEHUS O TOM,
4yTo pacnpegeneHue p 6/U3KO K HOpManbHOMY. [JBYCTOPOHHWI AOBepUTEsbHbI MHTEepBan ansa P B 3TOM
cnyyae nmeet sug (Pb P2)
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- P(1-P) = p(1-p)
P=p-nu =p+u
P n-1 P2TRPENGTRT
roe u — KBaHTW/b HOPMUPOBAHHOIO HOPMaslbHOro pacnpegeseHus yposHs (1-a/2). Ecnv Heo6xoAnm OfHO-
CTOPOHHWIA [OBEPUTESBbHBIN MHTEpPBa, To AN onpegenenns P1lunnP2 Heob6xoamMmo a/2 3aMeHuTb
Ha a. HopmanbHoe npubnmkeHve He cnefyeTt NPUMEHATb, ecnu 3HaveHune p 6:13ko k0,5 nnn obbvem
BbIGOPKM C/IMLLIKOM GO/bLUOWA.

13.4 CpaBHeHMe nponopuynmn c 3agaHHbIM 3Ha4YeHnem

3ajava cBOAUTCS KOoNpeaesieHUo No BbIGOPOYHbIM AaHHLIM COOTBETCTBUSA NpoONopLUuy 3afaHHOMY 3Ha-
yeHuto. Hanpumep, B Bbl6bopke o6bema 30 06HApPYXEHO TpM HECOOTBETCTBYHOLMX €AUHULbI NPOAYKLUN.
C ypoBHem gosepus 0,95 He06X0ANMMO NPOBEPUTb, YTO MPOLLEHT HECOOTBETCTBYOWMNX eAMHUL, NPOAYKLMN B
COBOKYNHOCTK 6onee 3 %. CyuiecTByeT ABa cnocoba pelueHuns 3Toi 3agauun. MNepsblli cnocob cocTouT B onpe-
AeneHny no BbIGOPOYHLIM AAHHBIM HWKHEN rpaHuubl OAHOCTOPOHHEr0 AOBEPUTE/IbHOrO MHTepBana, COoOoT-
BETCTBYHOLLEr0 [J0BEPUTENbHON BepoaTHocTu 0,95, AnA  JONM  HECOOTBETCTBYHWLEW npoaykuun B
coBOKynHocTu. Ecnu ata rpanunua 6ynet meHee 0,03, TO NpUHUMALOT peLleHne 0 TOM, 4TO 01 HECOOTBETCTBY-
Howieli NpoAyKuMn B COBOKYNHOCTM COCTaBAseT He MeHee 3 %. BTopoii cnocob siBnsieTca CBOEro poga MHBepCu-
eil neporo. Heo6xo4MMo onpefennTb BEpPOATHOCTb OOHapyXeHWs Tpex unu 605ee HecoOTBETCTBYHOLUX
eVHNL NpoayKuun B Bbibopke o6bema 30, ecnv UxX A0S B COBOKYNHOCTM cocTaBnseT 3 %. Ecnu ata BepoaT-
HOCTb MeHee 0,05, npyHMMaloT peLLeHne 0 TOM, YTO A,0/19 HECOOTBETCTBYHOLWMX eANHNL, NPOAYKLMN B COBOKYN-
HOCTK cocTaBnsaeT He meHee 3 %. Ob6a MeToLa 3KBMBANEHTHbI.

Ansa peweHns 3agayn nepsbiM cnocobom B cooTBeTcTBUN ¢ TOCT P NCO 11453 onpefenstoT HUXHIO
rpaHuly OAHOCTOPOHHEro AOBEPUTENbHOr0 WHTepBana, COOTBETCTBYILLEro AOBEPUTESIbHON BepoATHOC-
T 0,95, AnA 4oNM HeCOOTBETCTBYHOLWMX eanHuL, npoaykumm (0,027). Mockonbky 0,027 < 0,03 cnegyeTt NpuHATL
pelleHne 0TOM, 4YTO 40/19 HECOOTBETCTBYHOLWMXEANHUL, NPOAYKLUN B COBOKYNMHOCTWN COCTaBNseT He MeHee 3 %.
M Hao60pOT BEPOATHOCTb TOr0, YTO B C/lyvaliHol Bbibopke 13 30 an1eMeHTOB byaeT 06HapyXeHo Tpu uimn bonee
HECOOTBETCTBYIOLWMNX eANHUL, NPOAYKLUUM, ecnn nx AoNs B COBOKYNHOCTM cocTasnigeT 3 %, pasHa 0,06. Moc-
KOJIbKY 3TO 3HauyeHune 6onblue 0,05, To gaHHble BbIGOPKM He o6ecneunBaroT 4OCTaTOUYHbIX AOKa3aTeNbCTB AN
TOro, 4To6bI C ypoBHEM AoBepus 0,95 yTBepxgaTb, YTO A0S HECOOTBETCTBYHOLWMX €ANHNL, MPOAYKLMN B COBO-
KynHOCTW npesbliwaeT 3 %. PakTUYeckn MOXHO AenaTb TakMe BblBOAb! NNLWb C BEPOATHOCTbLIO 0,94.

JaHHbIi npuMep nokasblBaeT, HACKONbKO 60/blIOe 3HavyeHWe MMeeT 06beM BbIGOPKM B MOA0GHLIX
3ajavax.

13.5 CpaBHeHue ABYyX Nponopuuii

3ajaya cCoCTOUT B MPUHATUN PELLEHNSIOCOBNAAEHNN (MW pa3nuyunm) AByXAonei B BYX COBOKYMHOCTSAX
Ha OCHOBE BbIGOPOUHbIX AaHHbIX (CM. Takke TOCT P NCO 11453). Mpeanonoxumm, 4To U3 04HOM COBOKYNHOCTU
oTobpaHa cnyvaiHasa Bblbopka o6bemMa Mb a U3 Apyroli COBOKYMHOCTK ciiyyaiiHas Bbibopka o6bema n2. B nep-
BOW BblGOpKE OBHAPYXEHO I, HECOOTBETCTBYIOLW WX eANHNL, NPOAYKLMK, a BO BTOPO — r2. Takum o6pasom,
pl=r¥ninp2=r2n2.Ecnn P1n P2— Hen3BEeCTHble A0/ COBOKYMHOCTEN, TO NO BbIGOPOYHbLIM AaHHbIM MOXHO
HaWTW OTBETbI Ha cneayloLme BONpocChl:

a) PlotnuyaeTtcs ot P2?

6) PlnpesbiwaeT P2?

B) PlmeHblie P2?

Ecnnpl<p2Bcnydae 6) v pl>p2Bcnyyae B), TO Ha BONPOChLI 6) 1 B) cneayeT OTBETUTb, YTO 3TO MasoBe-
pPOATHO (6€3 BbINOMIHEHNSA CTATUCTUYECKNX BblYMCIEHMI). TO Xe MOXHO yTBepxXaaTb, ecnn pl*p 2B cnyyae a).
Bo Bcex fpyrux cutyaunsix oTBET MOXET ObITb NOJSIly4eH Ha OCHOBe Tabnuu runepreoMeTpuyeckoro pacnpeje-
nenusi. CneunanbsHble Tabnuubl paspaboTaHbl 415 onpefesieHns pasnmunii Mexay plvup2, ecnu nlvn2 manbl.
[na 60nbWwnX 3HAYEHNA N1 N2NPUMEHAIOT NPUBNNXKEHHbIE METOAbI.

13.6 OnpepgeneHne Heo6Xxo4MMOro o6bema Bbl6OpPKU

[ns npoBepky rMNoTe3 O NPOMOPLMUAX BAXHO y4YUTbiBaTb MOLWHOCTb KpuTepus. Ecnm o6bem BblI6OpKY
YMEHbLUEH NoA BIUSAHNEM TEXHUYECKUX NN SKOHOMUYECKUX MPUYMH, criefyeT yunTbiBaTb BWSHWE COKpalle-
HUS 06beMa BbIGOPKM HA MOLLHOCTb KpuTepusi. COBMECTHOe pacCMOTpeHne Heo6X0AMMbIX MOLLHOCTMU U YpPOB-
HA 3HAYUMOCTW KpUTEPUS NO3BONSAET onpefesinTb HeobGXOoAWMbIA 06bEM BbIGOPKM MO COOTBETCTBYHOLLUM
Tabnuuam unn opmynam.
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Hanpumep, Heobxogmmo nposepuTb runotedy HO: P1= P2npotus anbTepHatnsbl H{. P1>P2c paBHbiMu
o6bemamn BbI6OPOK 13 06enx CoBOKYynHOCTen. O6bem BbIGOPKM fOMKEH 06ecneunTb BepoOATHOCTL (1 - a) npu-
HATUA TUMNOTE3bI, KOr4a OHa BepHa, U MOLLHOCTbL Kputepus (1 - p), T. €. BEPOATHOCTb NPUHATUSA aflbTePHATUBLI,
korga P1> P2. MpnbamxeHHbIi 06BbeM BbIGOPKM MOXET ObITb HalfeH, Kak pelleHne crefyowero ypaBHeHus

( Ul-a + Ulp v

n= (18)
2 sin-AP| - 1(2n)-sin -*P, + 1(2n) "

rae nl_auvunl_p— KBaHTUIN HOPMUPOBAHHOIO HOPMAasIbHOTO pacnpegeneHus yposHei (1 - a)u(l - p) cooT-
BeTCcTBEeHHO. Myctb P1=0,8, P2= 10,6, a = 0,05, p= 0,10. NMoacTaBnaa B (18) 3HavyeHuUs
KBaHTUMEl Nonyunm:

r 2
1,6449 + 1,2816 (19)

n -
2 sin 70,8 - 1/(2n)- sin +9%62n)

YpaBHeHue (19) pewatoT utepatnBHbiM MeTogom. CHavana 3afjatoT 3HaYeHus /1, a 3aTeM BblYMCNAOT
npaBylo0 YacTb, HOBOE 3HA4YeHue N 1 NOBTOPSAKT pacuyeTbl A0 TeX Nop, Nnoka 3HavyeHua N Ha npegbigyliem u
nocnegywouem ware He 6yayT 61nU3Ku APYT K APYry.

Mpennonoxmm, 4To HavyanbHoe 3HayveHne n = 50. MocnegoBartenbHble nTepaymm B COOTBETCTBUM C (19)
[akT 3HadveHusa n: 109, 96, 98, 98. [lanbHelilwne pacyeTbl He HYXHbl. Takum o6pa3om, 1 = 98 cooTBeTCTBYEeT
yCTaHOBJ/IEHHbIM TpebOBaHUAM U ABNSETCA HEOHXOAUMbBIM 06BEMOM CyYaliHON BbIGOPKM N3 KXo COBOKyN-
HOCTMW.

[aHHbI npnbnvxeHHbIli MeTod obecneynBaeT 6bICTPOE MOJyYEHNE peLleHUst ¢ XOpoLeid TOYHOCTbIO.
®opmyny (18) MOXHO Takxe MCMNonb3oBaTh AN ABYCTOPOHHMX rMnotes. [1na aToro a Heo6xo4MMO 3aMeHUTb
Ha a/2.

14 TMpefUKUMNOHHbIE NHTepBanbI

14.1 OJHOCTOPOHHWI NPeANKLMOHHBIA MHTEpBan AN cnefywwmux T HabnwaeHui

WNHorpa Heo6xoAnMO onpeAennTb Takoe 3HavyeHne Tu Ha OCHOBE A aHHbIX CAy4valiHol BbIGOPKM 06bema n
13 HOpPMasibHOW COBOKYMHOCTU, A1 KOTOPOTO C 3a4aHHbIM YPOBHEM [0BEPUS HU OAHO M3 CAEAYHLWMUX m Cny-
yaliHbiX HabnwaeHnid (U3 Toli e HopMasibHOl COBOKYMHOCTW) He npeBbiwaeT Tu. (TU — BepXHAS rpaHvua
npeanKUNOHHOro nHTepBana B cooTBetcTBum ¢ FOCT P UCO 16269-8).

D70 3HauYeHue onpeaensaT no popmyne

Tn=x+ gs,

rae X us — BblGOPOYHbIE CpefiHee M CTaHAAaPTHOE OTKIOHEHUS;
g — KO3(hMLMEHT, KOTOPbIV 3aBMCUT OT 06bEMA BbIOOPKM /1, KONTMYecTBaTCAeAYOWNXHAOMI0 AEHN
MYPOBHS AOBEPUS.
B tabnuue 10 npuBefeHbl 3HaYeHUs 3TOro KoadhduuneHTa Ansa gnanasoHa 3HavyeHnA nuToT 540 200 1
ypoBHs gosepusa 0,95.

Tab6nuya 10— 3HayeHna KoapduruymeHTa q AN BbIYNCEHNUA OAHOCTOPOHHUX NPEANKLMOHHbLIX UHTEPBA/IOB C YPOB-
Hem gosepus 0,95

KonuuecTtBo 6yayLumx HabnoaeHuidi m

O6beM
BblGoPKA N 5 10 20 50 100 200 500 1000

5 3,7879 44178 5,0288 5,7938 6,3375 6,8525 7,4934 7,9515
10 2,8868 3,2841 3,6699 4,1593 4,5125 4,8510 5,2769 5,5838
20 2,5744 2,8907 3,1940 3,5777 3,8557 41237 4,4632 4,707
50 2,4153 2,6898 2,9488 3,2720 3,5044 3,7278 4,0112 42175
100 2,3661 2,6277 2,8727 3,1759 3,3925 3,508 3,8616 4,0517
200 2,3422 2,5976 2,8357 3,1290 3,3376 3,5365 3,7869 3,9680
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3HayeHuns q y6bliBalT C yBenMyeHmeM N1 N T (BCeACTBME YMEHbLWEHNA NHAopMaLnumn N8 nporHo3a).

N3 cMmmeTpun HOpMasnbHOTo pacnpegenieHnsi ciefyeT, YTo 3HaYeHUs1 q A0/DKHbl 6biTb CUMMETPUYHbI
ONA BepXHel U HMWXKHel rpaHuL, NnpeauKLNOHHOIO MHTepBasa O4HOMo M TOro Xe YPOBHA A0BEPUS Y OANHAKOBbIX
3HaYeHUn N nnr

TL=X - gQs.

Mpumep — MNpogasel, NpeabABUA NPEeTEH3NIO NOCTAaBLUKY, YTO 12 >XEeHCKUX AXXeMNepoB onpeesieHHo-
ro pacoHa nmenu pasmep ob6bema rpyam Bbille HommHana (92,5 cm). ¥ nocTasLuka ocTanocb 1100 gxemnepos
B NapTwuu 3aToro pasmepa v dacoHa, npuyem Bce 6b1/1M U3roT OBJIEHBLI B OAHUX U TeX e yc/1oBuax. NMocTasLmnk
pellaeT NpoOBEPUTb pasMep 06bema rpyau 4KeMNepoOB B C/lyvaiHol BbiGopke o6bema 100. HM oaAuH 13 3TUx
100 pxemnepoB He nmen oobem rpyau 6onee 92,5 cm. laHHble NPOLU/IbIX MPOBEPOK MNOCT aBLUMKa NOKa3biBalo T,
4yTO pa3Mep ob6bema rpygu [XemMnepoB MNOAYUHAETCA NMpUGAM3NTENbHO HOPMaslbHOMY pacnpefesieHuto.
Bbl60OpOUYHbIE CpegHee U cTaH4ap THOE OTKIOHEeHMA cocTaBuam X =90,1 cm us = 0,4 CM COOTBETCTBEHHO.
KoathdpuuymeHT q 415 O4HOCTOPOHHEro NpeAnKLMOHHONo nHTepBanacn = 100 n T = 1000 B cOOTBETCTBUM C
Tabnuuyeii 10paBeH 4,0517. MocTaBLWMK, TakMm 06pa3omM, MOXeT 6blTb YBEPEH C BEPOSITHOCTb0 0,95, 4TO HK
OAMH N3 ocTasLlmxcsa 1000 gxemnepos He nMeeT pa3mep o6bema rpyamn 6onee 90,1 +4,0517 x 0,4 = 91,7 cm.

Takkak91,7cm< 92,5 cMmnNoCcTaBLWUKNPOAO/HKAe T NOCTaBAATb BPO3HUYHYIO CETb AXXeMNepbl 3T O nap-
TUN.

14.2 [BYCTOPOHHWUI NPEeANKLNOHHBIA NHTEpBan ANA cneayrwmnx T HabnwneHui

[lBYyCTOPOHHUIT NpeAnKLNOHHbIA NHTepBan ANs cnegylwux T HabnogeHuii npegctasnseT coboi nHTep-
Basn c rpaHuuamy TLu Tu, NOCTPOEHHbI HAa OCHOBE BbIGOPKM M3 1 HABGNOAEHWIA TakK, YTO C 3a4aHHbIM YPOBHEM
[0Bepus HU O4HO M3 creayouwnxm HabnoaeHuii He okaxeTca BHe nHTepsana (TL, Tu). FpaHuubl ABYCTOPOHHE-
ro NnpeAuKLUMOHHOTO NHTepBana UMeKT BUA:

TL=X - rs,
Tn=x +rs,

raer — KoagULUEHT, KOTOPbIKA 3aBUCUT OT /1, M MYPOBHSA foBepus. BTabnuue 11 npuBeAeHbl 3HAYEHUA T ANs
[BYCTOPOHHUX NPEANKLUOHHbLIX UHTEPBANIOB UYpPOBHS aoBepus 0,95.

Ta6nunuya 11 — 3HavyeHne KoapduumeHTa ransa BblHUCNEHUSA 4BYCTOPOHHNUX NPEAUKLNOHHBIX MHTEPBA/IOB C YPOBHEM
pnosepua 0,95

Konuuectso 6yaymx HabnogeHnin T

O6bem
BbIGOPKK, N

5 10 20 50 100 200 500 1000

5 4,5773 5,2286 5,8517 6,6240 7,1698 7,6854 8,3261 8,7837

10 3,3210 3,7173 4,1025 4,5905 4,9424 5,2793 5,7029 6,0082

20 2,9021 3,2076 3,5029 3,8784 4,1514 4,4151 4,7498 4,9929

50 2,6934 2,9523 3,1989 3,5090 3,7335 3,9502 4,2260 4,4273
100 2,6298 2,8743 3,1055 3,3941 3,6016 3,8012 4,0543 4,2386
200 2,5990 2,8366 3,0603 3,3383 3,5372 3,7279 3,9689 4,1440

Mpumep — Heo6xoanmMo NPOBEPUT b NO BbIGOPOYHBIM AaHHBLIM, YTO B NapTun n3 250 My>CKknx 6prokpas-
Mepa L, nocTaBnsieMbIX BKOMMN/IEKT € CPEMHEM, A/IMHA PEMHS cOCTaBnsseT oT 8640 92 cm. CnyyaliHas BbIbopka
13 50 6ptok gana x = 88,8cm ns = 0,78 cm. MNpn 3 TOM He 6bINIO O6GHAPYXKEHO PEMHEN, ANIMHA KOT OpbIX BbIXoA4uUa
6bl 3ayKa3aHHbIli guana3oH. BcooTBeTCcTBUM c Tabnuuei 11 anan =50uT =200r= 3,9502. MockobKy gnHa
peMHsA NoA4YnHAe T CA HOpMasibHOMY pacnpefesnieHnto, TO ABYCTOPOHHUIA NPeauKLNOHHbIN MHTepBan uMmeeT
BuA (88,8 + 3,9502 x0,78), T. e. cocTaBnseT oT 85,7 cm 80 91,9 cMm. TakKak HUXKHSASA rpaHuLLa 3TOro nHTepsana
He coOTBeTCTBYeT JOonycTuMbIM padmepam (85,7 < 86), nocTaBLMK pewaeT NPoBepuTb OcTasLinecs
200 6ptOK A0 X NOCTaBKMU.

Bonee nogpobHasn nHopmauua o npeanKLNoHHbIX MHTepBanax npusegeHa B FOCT P ICO 16269-8.
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14.3 OAHOCTOPOHHUE W ABYCTOPOHHUE NPEeANKLNOHHbIE MHTEPBASIbI A4NA CPeAHEro cneayuimnx
T HabnogeHui

MpeaVKUMOHHbIE MHTEpBanbl 4718 CPefHero cneaywwmx T HabnwgeHuii MoryT 6biTh onpegeneHbl C
MOMOLLbIO CTaHAAPTHbIX Tab/ML, MOCKO/IbKY OHWM OCHOBaHbI Ha f-pacnpegeneHuun. BepxHsia rpaHuua ogHoOCTO-
POHHEro NpeAVKUMOHHOIO MHTEpBana A/s CpeAHero ¢ ypoBHem aoeepus (1 - a) UMeeT BUA:

Vu=x + fn_lJ_asi||11+:-L+,
n T

roe tn_. 1_a— kBaHTunb f-pacnpepenenns yposHa (1 - a)c (n- 1) cteneHsamum cso6ofbl. COOTBETCTBYOLLAA
HVDKHAS rpaHnLa O4HOCTOPOHHErO NPeAMKLMOHHOIO MHTepBana 41 CpefHero cneyowmnx T
Habn4eHNA UMeeT BUA:

=* _ i ,S .
tl fn_i,i. m ’|

CneflyeT 3aMeTWTb, 4To fn_" 1_a 3aBUCKUT TOMbKO OT ABYX BEMUUYNH (06bEMA BbIGOPKM 1 YPOBHS 4OBE-
pus1). TpaHULbl ABYCTOPOHHNX NPeAUKLUOHHBIX MHTEPBANOB AN cpedHero (TL, Tu) UMeloT BUA;

TL=x-tn_,", al2sJ\- +-\,
n m

T, =y+ SJl-+-1.
U X En-l,l-a/Z n m,

Cﬂe,quT NMOMHUTbL, 4YTO I'IpVI OTK/TOHEeHUNn pacnpe,u,eneHm:l oT Hopmaanoro npvwleHeHme I'IpVIBe,EI'EHHbIX
opMy/T MOXET NPUBECTM K CYLLECTBEHHbIM OwWMOKaM, OCOOEHHO Korga MpPOrHo3 pacnpocTpaHseTcs Ha
o6nacTb, pacnosiokeHHy faseko 3a gMana3oHoM BblOOPOYHbIX AaHHbIX.

15 Crartucrtmnueckue TOJ1IeEpPaHTHbIE UHTEpPBalsibl

15.1 CraTtucTnyeckue TosiepaHTHble UHTepBabl AN HopmaanoH COBOKYNMHOCTMU

CratucTmnyeckuii TonepaHTHbI MHTepBan onpenenstoT no Bbibopke. OH NpeacTaBnseT coboi nHTepsan,
B pejenax KoToporo ykasaHHas [0/15 3Ha4eHW i COBOKYMHOCTU HaXoOAUTCSA € 3afaHHOl BEPOSTHOCTBIO.

paHuLbl CTAaTUCTUYECKOTO TONIEPAHTHOIO MHTEpBana U3MEHSOTCSA OT BbIGOPKM K BbIGOPKE. MOCKObKY
CTaTUCTUYECKUI TONEepaHTHbI MHTepBan HakpbiBaeT A0/10 COBOKYNHOCTUW, aflbTepHaTUBHOE ero HauMmeHoBa-
HVe, KOTOPOE MHOr4a UCMOo/b3YT — CTaTUCTUYECKUM UHTEPBA NOKPbLITUSA.

[na cOoBOKYMHOCTEW, MMeKLWNX HOpManbHOe pacnpefesieHvue, rpaHulbl TOMepaHTHbIX WMHTepBasioB
onpefensaioT aHa/0rMyHO rpaHmuamM NpeankuMoHHbIX MHTePBanoB. paHuLbl TOSIEPaHTHbIX UHTEPBANOB MOTYT
ObITb yeTblipex BUAOB:

a) rpaHuubl O4HOCTOPOHHUXTOIEPAHTHbBIX UHTEPBA/IOB NPU N3BECTHOM CTAHAAPTHOM OTK/IOHEHMM BUJA
(x - bla) wmm (x + bla),

6) rpaHuubl 4BYCTOPOHHUX TOMIEPAHTHbLIX UHTEPBAIOB NPU M3BECTHOM CTaHA4APTHOM OTK/IOHEHUM BUAaA
(x- b2a, x + b2a)]

B) rpaHuLbl OAHOCTOPOHHWUX TONIEPAHTHbLIX MHTEPBANIOB NPU HEU3BECTHOM CTaHA4APTHOM OTK/IOHEHUU
Buga(x - b3a) unm (x + b3a);

) rpaHuubl ABYCTOPOHHUX TOMIEPAHTHbIX UHTEPBAsIOB NPUW HEWU3BECTHOM CTaHAAPTHOM OTK/IOHEHUU
Buaa (X - bda, x + bda), rage KOHCTaHTbl bv b2, b3un b43aBncaTt oT o6bema BbIGOPKM U YPOBHA [,0BEPUS.

Mpumep — MoTpebuTens Nnpnobpen 12000 606MH X/TONKOBOW NPsiXXK M HAMEPEH NMPOBEPUT b pacnpegene-
HVe ee pa3pbIBHON Harpy3ku. 1719 3TOro oH o T6MpaeT CrlyyaiHyto BbIGOPKY 13 24 606MH 1 Bbipe3aeT U3 Kaxaoh
obpasey, HUTW AN UCNblITaHui ANnHONK 50 CM Ha paccTOAHUN NPUGIM3NTENbHO 5 M OT CBOGOAHOINO KOHLA.
LleHTpanbHYy0 YacTb KaxAoro obpasua UCnblThbiBaOT Ha PaspbIBHYIO Harpy3ky. EAMHULLI U3MepeHns — caH-
TUHLIOTOH. BbIGOPOUHbIE CpeAHee N cTaHAap THOe OTK/IOHEHMA cocTaBuim X =249,8 cH ns =314 cH. 3
npeabiAyLLErO ONbITa U3BECTHO, YTO pacnpegeneHne pa3pbiBHOM Harpy3ku 61M3Ko0 KHOpMasibHOMY pacnpefje-
neHunto. B cooTBeTCTBUN C Tabnuuern KOHCTaHTa A1a onpefesieHns O4HOCTOPOHHEro CTaTUCTNYEeCKOro
ToOfNepaHTHOIo MHTepBana A1 06beMa BbIGOPKU 24, ypoBHS oxBaTa 95% mypoBHs foBepus 95 % umeeT BUA
b3 = 2,310. HWXHAA rpaHMua ToNlepaHTHOro nHTepBana 249,8 - 2,310 x 31,4 = 177,3. lMoTpebuTENb C BEPOAT -
HOCTb 0,95 MOXeT O6bITbhb yBepeH, 4TO He MeHee 95 % 606MH MMEDT pas3pbiBHYIO Harpy3ky HUTU Bbille
177,3 cH.
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MoTpebnTens 3HaeT Ha OCHOBE Npe/blAyLLErO ONbITa, YTO0 CpefHee N3MeHAeTCA 0T NapTwun KnapTum
W, YTO pa3pbiBHAasA Harpyska X/1I0NKOBOM HNTU UMeeT NOCTOSAHHOe CTaHAap THOe OTK/IOHeHne. Takum obpa-
30M, COOTBeTCTBYWasa KoHCTaHTabl= 1,981. 3T0 3Ha4eHMe CyLLL,eCTBEHHO MeHbLLUE, YeM COOTBETCTBYIO-
uiee 3HayeHne b3(2,310) ans cnyyas HEM3BECTHOrO CTaH4ap THOro OTKIOHeHUS. MpeanonoXum, 4To o = 33,2.
Torga rpaHuua cTaTUCTUYECKOro TOJiepaHTHOro nHTepsana 249,8- 1,981 \33,2 = 184,0. MNoTpebnTensb
Terepb C BEPOATHOCTbLIO 0,95 MOXeT yTBepxXaaTb, YTO He MeHee 95 % pa3pbIBHbIX HArpy30K NPeBOCXoAAaAT
184,0cH.

Ecnn nmetoTCcsa COMHEHUSA OTHOCUTE/IbHO NOCTOAHCTBA o, C/leyeT CUNTaThb a HEU3BECTHbLIM U Mpu-
MEHATb COOTBETCTBYHOLLNA aNnropuTMm.

15.2 CTaTUCTUYECKMe ToMepaHTHble WHTepBaibl A5 COBOKYNHOCTEH C HEW3BECTHbIM BUAOM
pacnpegeneHus

[nsa onpefeneHns TolepaHTHbIX MHTEPBAaNOB A1 CPeAHEro Uy ancnepcum npu Hen3BeCcTHOM BuAe pac-
npegeneHns NPUMMEHSIOT NOPALKOBbIE CTATUCTUKM, T. €. OTAE/IbHble BbIOOPOYHbIE 3HAYEHUSA NOC/E UX pacno-
NoXeHnsa B nopsagke Bo3pacTtaHua. Jliobasa efuHCTBEHHasd napa NOPAAKOBbIX CTATUCTUK MOXET 6bITb
1ncnosb3oBaHa A/1a onpejenieHns cTaTUCTUYECKOro TO/IepaHTHOro MHTepeana, Ho Hanbosblee U HaMeHb-
Luee 3Ha4YeHNA oxBaTbliBalOT HaMbO/bLUYIO A0/1H0 COBOKYMHOCTU. [pn HEM3BECTHOM BuAe pacnpejesieHus cra-
TUCTUYECKNIi TONepaHTHbI MHTepBan ABnseTcsa 60see WUPOKNUM, YeM B CUTyauuun, Korga Bug pacnpegenexHus
n3BecTeH. Hanpumep, 4To6bl 6bITb YBEPEHHBIM C BEPOSITHOCTbIO 0,95, UTO MHTepBan, cYOPMUPOBAaHHLIN U3
Hanbosnbliero U HaMMeHbllero HabnwaeHwi, HakpbiBaeT 95 % COBOKYNHOCTM, Heobxoguma Bbl6oOpka U3
93 HabnwaeHnin. Ansa oxeata 99 % COBOKYMNHOCTU Heobxoaumo 473 HabnoaeHus, a ans oxsata 99,9 % coBo-
KynHocTn — 4742 HabnwogeHus.

Tabnuubl 3Ha4YeHNn KO3 PULMEHTOB 418 ONpefesieHUs rpaHunL, TolepaHTHbIX UHTEPBasioB NpuUBeaeHbl
BFOCTPNCO 16269-6.

16 MeTogbl TOYEYHOI M UHTEPBAs/ILHOI OLEHKN MeAuaHbl
Nnpy HEN3BEeCTHOM BuAe PYHKUMWN pacrnpeneneHuns

MeTogbl OLEeHKN XapakTepPUCTUK COBOKYNMHOCTU NPV HEU3BECTHOM BuAe PYHKUUW pacnpefesieHns Hasbl-
BalOT HenapameTpuyeckumu. NMpenmyLLecTso 3TMX MeETOA0B COCTOUT B TOM, YTO UX MOXHO NPUMEHATb, Koraa
MMEeITCA COMHEHUS B BUAE (DyHKUMM pacnpegeneHus. Hegoctatkom meTofa SBNAETCA TO, YTO NPU paBHbIX
ob6bemax BbIGOPOK HenapaMmeTpuyeckme cTaTucTuyeckne NHTepBasbl CyLLECTBEHHO LWNpe napaMeTpuyecknx.

Mpu onpefeneHnn 4OBEPUTENIBHOIO UHTEpPBasa AN MefuaHbl HenapameTpuyeckum MeToA40M 3/1IEMEH-
Tbl C/ly4yaliHoli BbIGOpPKM 06beMa /1 pacnofaratoT B Nopsgke Bo3pactanHusx,?, x [2), ..., x[n]. CummeTpuyHo pacno-
noxeHHas napa nopsagkosbix ctatuctuk (X[, x[M+1_J) MoxeT 6bITb WUCNOMb30BaHa B KavyecTBe
[OBEPUTENBHBIX TPaHNL, AS19 MefnaHsbl.

YeM MeHblUe 3HauyeHue K, TeM 60/blle BepOATHOCTb TOrO, YTO MeAnaHa COBOKYMHOCTU ByAeT HakpbiTa
3TUM WHTepBasioM. Hanpumep, K = 1 COOTBETCTBYIOT AOBepuUTeibHble rpaHunubl X( n X[]. 3T rpaHnubl He
HaKpOKT MeAunaHy COBOKYMNHOCTU B C/lyvyae, Korga BCSl Bbibopka M3 N HAGMOAEHWIA NeXNUT NMbo Bbiwe, 1160
HWKe mMegunaHbl. MOCKOAbKY ANS KaXA0ro Hab/AeHNs BEPOATHOCTb ObiTb MEHbLUE MeAuaHbl COBOKYMHOCTM
paBHa 0,5, a BepoATHOCTb ObITb 60/bLLIE MeAnaHbl Takxke paBHa 0,5, TO BEPOATHOCTb TOr0, YTO MeAnaHa He
6ypnet HakpbiTa MHTepBanom (X[id, x[n+1 _({[]) pasHa (1/2)'1+ (1/2)'1= (1/2)n- 1.

Takum o6pa3om, AoBepuTenbHas BEPOATHOCTb, COOTBETCTBYKOLWAA [AaHHOMY WHTepBasny, paBHa
1- (1/2)n_1 MockonbKy N npuHMMaeT 3Hayenuns 2,3,4,5... nT.4., COOTBETCTBYHOLW AN 4OBepUTEbHaA BEPOAT-
HoCTb pasHa 0,50, 0,75, 0,875, 0,9375 ... u 1. 4. MoryT 6bITb NOCTPOEHLI OAHOCTOPOHHME [LOBEPUTESIbHbIE
nHTepBansbl BBUge (a, x[n)) nnmn (x*, b), rae a ub— HanmeHblee M Hanbonblwee HaAGNIOAEHNS B COBOKYMNHOCTH,
€C/I OHN N3BECTHbI.

OueBnaHO, AoOBepuTeNnbHas BEPOATHOCTb He 3aBWCUT OT BUAa pacnpenesieHus COBOKYMHOCTU.
EfMHCTBEHHOE cAenaHHoe NMpefnosiokXeHne: BePOATHOCTb TOro, YTO BbIGOPOYHOE 3HAYEHME NEXUT crnpaBa
1M cneBa oT MefuaHbl COBOKYNHOCTY paBHa 0,5. 3To 03HavaeT, 4To pacnpegesnieHne 4oMKHO 6biTb HENpepbIB-
HO B 3TOI Touke. Cnegyet OTMETUTb, YTO C YBEIMYEHNEM K A/INHA AOBEPUTENBHOIO MHTEPBana ymeHbllaeTcs
BMeCTe C YMeHbLUEHNEM [OBEPUTENLHO BEPOSTHOCTH.

BTOCT P CO 16269-7 npuBeaeHbl Tabnuubl 4na o6bema Bbi6opku K oT 5 4o 100. Ana 60nbwnx Bbi6o-
POK MCMO/Ib3YIOT CAeAyoLWy NpubAmKeHHyo hopmyny ANs fOBepuTeNbHOI BepoaTHocTh (1 - a)
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rae i — KBaHTUNb HOPMUWPOBAHHOTO HOPMAa/bHOrO pacnpefesneHus Ans O4HOCTOPOHHEro AOBEpPUTE/IbHOro
WHTepBana ypoBHs (1 - a/2) nnn gByCTOPOHHEr0 MHTepBana ypoBHsa (1 - a);
C — KOHCTaHTa, 3aBuUcALLas oT W.
3HauyeHne K He06X0AUMO OKPYINMTb B MEHbLUYI CTOPOHY A0 6/1Mxaiillero Lenoro ymcna.
dopmyna gaet KOPPeKTHOE 3HaYeHne K 4151 06bemMoB Bbi6opku go 280000.

Mpumep — Heobxoanmo onpefennTb ABYCTOPOHHWI A0BepuUTEe/NbHbIN MHTEepBan C fOBepuTenbHOM
BEpPOSATHOCTbI0 0,99, n = 2,57582930 nc = 1,74. Taknm 06pa3om, A1 BbIGOpKM ¢ 06bemom 200 eguHuL,

k=1 200+1-2,57582930 x (1+  )*200-1,74j = 1/2(201 - 36,3415) = 82,33.

Mocne oKpyrneHns B MEHbLLYIO CTOPOHY K = 82. TakMM 06pa3oM, MOXHO Y TBepPXAaThb C JOBEPUTENbHOM
BepOSATHOCTbI0 0,99, yTo goBepuTenbHbIN nHTepBan (X[&p x[ua]) HakpbiBae T MeAnaHy COBOKYMHOCTU.

BoceMb OeCATUYHBbIX pa3psAoB ANS U NO3BOJAIT MOAYYMTb K C BbICOKOW TOYHOCTbI AN BbIGOPKM
6onblwero oé6vema. 4na cpegHMx 06beMOB BbIGOPKM AOCTATOYHO ABYX WM TpeX AECATUYHbIX 3HAKOB nocne
3anaToii.

AHanornyHble MeToAbl MOryT 6bITb MCMOMb30BaHbI A5 ONpeesieHns 40BepPUTEIbHbIX MHTEPBAIOB AN
APYTUX KBaHTWUEn COBOKYMHOCTM.
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Ta6nwuuya A1

MpunoxeHne A

(cnpaBo4Hoe)

KBaHTUnu t-pacnpepgeneHusn

Q=0,25 Q=0,1 Q=005 | Q=0,025| Q=0,01 | Q=0,005 | Q=0,0025| Q=0,001 |Q=0,0005
Y 2Q=05 | 20=0,2 | 2Q=0,1 | 2Q=0,05 | 2Q=0,02 | 2Q=0,01 |2Q=0,005 2Q =0,002 | 2Q = 0,001
1 1,0000 3,0777 6,3138 12,7062 31,8205 63,6567 | 127,3213 | 318,3088 | 636,6192
2 0,8165 1,8866 2,9200 4,3027 6,9646 9,9248 14,0890 22,3271 31,5991
3 0,7649 1,6377 2,3534 3,1824 4,5407 5,8409 7,4533 10,2145 12,9240
4 0,7407 1,5332 2,1318 2,7764 3,7469 4,6041 5,5976 7,1732 8,6103
5 0,7267 1,4759 2,0150 2,5706 3,3649 4,0321 4,7733 5,8934 6,8688
6 0,7176 1,4398 1,9432 2,4469 3,1427 3,7074 4,3168 5,2076 5,9588
7 0,711 1,4149 1,8946 2,3646 2,9980 3,4995 4,0293 4,7853 5,4079
8 0,7064 1,3968 1,8595 2,3060 2,8965 3,3554 3,8325 4,5008 5,0413
9 0,7027 1,3830 1,8331 2,2622 2,8214 3,2498 3,6897 4,2968 4,7809
10 0,6998 1,3722 1,8125 2,2281 2,7638 3,1693 3,5814 4,1437 4,5869
1" 0,6974 1,3634 1,7959 2,2010 2,7181 3,1058 3,4966 4,0247 4,4370
12 0,6955 1,3562 1,7823 2,1788 2,6810 3,0545 3,4284 3,9296 4,3178
13 0,6938 1,3502 1,7709 2,1604 2,6503 3,0123 3,3725 3,8520 4,2208
14 0,6924 1,3450 1,7613 2,1448 2,6245 2,9768 3,3257 3,7874 4,1405
15 0,6912 1,3406 1,7531 2,1314 2,6025 2,9467 3,2860 3,7328 4,0728
16 0,6901 1,3368 1,7459 2,1199 2,5835 2,9208 3,2520 3,6862 4,0150
17 0,6892 1,3334 1,7396 2,1098 2,5669 2,8982 3,2224 3,6458 3,9651
18 0,6884 1,3304 1,7341 2,1009 2,5524 2,8784 3,1966 3,6105 3,9216
19 0,6876 1,3277 1,7291 2,0930 2,5395 2,8609 3,1737 3,5794 3,8834
20 0,6870 1,3253 1,7247 2,0860 2,5280 2,8453 3,1534 3,5518 3,8495
21 0,6864 1,3232 1,7207 2,0796 2,5176 2,8314 3,1352 3,5272 3,8193
22 0,6858 1,3212 1,7171 2,0739 2,5083 2,8188 3,1188 3,5050 3,7921
23 0,6853 1,3195 1,7139 2,0687 2,4999 2,8073 3,1040 3,4850 3,7676
24 0,6848 1,3178 1,7109 2,0639 2,4922 2,7969 3,0905 3,4668 3,7454
25 0,6844 1,3163 1,7081 2,0595 2,4851 2,7874 3,0782 3,4502 3,7251
26 0,6840 1,3150 1,7056 2,0555 2,4786 2,7787 3,0669 3,4350 3,7066
27 0,6837 1,3137 1,7033 2,0518 24727 2,7707 3,0565 3,4210 3,6896
28 0,6834 1,3125 1,701 2,0484 2,4671 2,7633 3,0469 3,4082 3,6739
29 0,6830 1,3114 1,6991 2,0452 2,4620 2,7564 3,0380 3,3962 3,6594
30 0,6828 1,3104 1,6973 2,0423 2,4573 2,7500 3,0298 3,3852 3,6460
40 0,6807 1,3031 1,6839 2,0211 2,4233 2,7045 2,9712 3,3069 3,5510
60 0,6786 1,2958 1,6706 2,0003 2,3901 2,6603 2,9146 3,2317 3,4602
120 | 0,6765 1,2886 1,6577 1,9799 2,3578 2,6174 2,8599 3,1595 3,3735
w© 0,6745 1,2816 1,6449 1,9600 2,3263 2,5758 2,8070 3,0902 3,2905

MpumeyaHune— Q— BepxHsst 06nacTb pacnpeaeneHus ¢ v cteneHsamm ceoboabl 4nst OAHOCTOPOHHMX MUMNO-
Te3. [ins AByCTOPOHHMX rvnoTe3 Heobxoaumbl Age obnactu Q.
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