IIpakTnyeckoe 3ansitue Ne 2 «<MHOI'OKPATHBIE PABHOTOYHBIE
N3MEPEHUS»

Llenp 3aHATHA: NOJYYNUTh MPAKTUYECKHUE HABBIKM OOpaOOTKM pE3ylbTaTOB
MHOTOKPATHBIX PaBHOTOYHBIX U3MEPEHUN U HAXOXACHUS JTOBEPUTEIBHBIX IPAHULL
NOTPELIHOCTH PE3YJIbTATA U3MEPEHUM.

BaﬂaHI/ICI Pemuts 3a/1a41 COIJIACHO ITOJIYYCHHOMY BAPHUAHTY.

OOmue cBeneHusd

PGBYJ'IBT&TI)I MHOTI'OKPATHBIX H&6HIOI[€HPII>1, IIOJIy4aCMBbIC IIpHU IIPAMBIX
HN3MCPCHUAX BCIWYMHBI X, Ha3bIBAKOTCSA PAaBHOTOYHBIMH (paBHOpaCCGHHHBIMI/I),
€CJI1 OHH ABJIAKOTCA HE3aBHCHUMBIMHU, OJUHAKOBO paCHpeﬂeﬂéHHBIMI/I CJ'Iy‘—IEIfIHBIMPI
BCIIMYMHAMM. HSMepCHI/IH MNPpOBOJATCA OJHUM Ha6JIIOI[aTCJ'ICM B OIMHAKOBBIX
YCIOBHAX BHEIIHEH CpCabl U C ITIOMOIIBIO OJHOI'O M TOI'O K€ CPCACTBA U3MCPCHMU.

JIOBEpUTENBPHBIMUA TPAaHULIAMH  IOTPEIIHOCTH  peE3ysibTaTa HU3MEPEHUU
Ha3bIBAECTCS HaWMOOJIbLIEE M HAaWMEHbIIEE 3HAUEHUA NOTPEIIHOCTH M3MEpPEHUH,
OTPaHUYMBAIOIME HMHTEPBAN, BHYTPU KOTOPOrO C 3aJaHHON BEPOATHOCTHIO
HaXOAUTCS UCKOMOE (MCTUHHOE) 3HAaU€HHE NIOTPEIIHOCTH Pe3yIbTaTa U3MEPEHU.

Cratuctuueckas o0paOOTKa TpYIIbI Pe3yJlbTaTOB HAOIIOJACHUS TIPH
PaBHOTOYHBIX U3MEPEHUAX, HOPMAIHHOM PacCHpe/IeTICHUH, BBITIOIHICTCS B TaKOU
MOCJIEIOBATEILHOCTH:

1. IIpon3BoasTCA paBHOTOYHBIE U3MEPEHUSI HEU3BECTHOW BEJIMUMHBI X, pa3.

[Tocne oTOpachiBaHUS COMHUTENBHBIX PE3YyJIbTATOB MOIYYalOT PE3yJIbTaThl N
U3MEPEHUM: X1, X2 , ..y Xy

2. CpenHee OCHOBHOTO HOPMAJbHOTO pACHPEACICHUS OLEHUBAIOT Kak
cpenHee apuMeTUYECKOe X N pe3yIbTaTOB:

><I

= 2=t (2.1)

n

3. OnpenensieTcst OIEHKA CPETHETO KBAIPATUIECKOTO OTKJIOHEHHS CPETHETO
apuPpMETHIECKOTO:

_ Bz (xi—%)?
Sx = n(n-1) (2'2)



4. JloBeputenbubiid mHTEpBaN (A = € = tp"Sy) paccuuThiBaeTcs ¢ y4éTom
3aJIaHHOW JIOBEPUTEIILHON BEPOSTHOCTH P:

X - tP,n.Sx<X < tp’n'SX +X (2.3)

rae tpn, — KBaHTWIb pacnpeneineHus CrprogeHTa. 3HaYeHus tpp B
3aBUCUMOCTH OT 3aJJaHHOM JIOBEPUTEJIBHOW BEPOSTHOCTH P W koimuecTBa
W3MEpPEHUI N 1aHbl B Ta0II. 2.1.

Tabi. 2.1 — 3nauenus kBaHTWIA pacupenenaeHus CTbroAeHTa

n-1 P =095 P=0,99 n—1 P =095 P=0,99
35 3,182 5,841 16 2,120 2,921
4 2,776 4,604 18 2,101 2,878
5 2,971 4,032 20 2,086 2,845
6 2,447 3,707 22 2,074 2,819
7 2,365 3,499 24 2,064 2,197
8 2,306 3,355 26 2,056 2,179
10 2,228 3,165 28 2,048 2,763
12 2,179 3,055 30 2,043 2,750
14 2,145 2,977 oo 1,960 2,576

5. Pesynbrar u3mepeHUs BEIMYMHBI X MPEICTABISAIOT B BUIE JOBEPUTEIBHOIO
HMHTEpBaJIa B popMe HepaBeHCTBA (2.3) ¢ yKa3aHUEM JIOBEPUTEIIbHON BEPOSATHOCTH
P.



[Ipumep pemenus 3agauu

3apauya 4.1. [Ipy MHOTOKpaTHOM M3MEHEHMH TeMmmepaTypbl /' B MpPOMU3-
BOJICTBEHHOM IIOMEILEHUM IOJydeHbl 3HaueHus B rpaaycax llenscus: 20.4;
20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. Ykaxxkute AOBEPUTEIbHbIE TPAHHIIBI
UCTUHHOI'O 3HAYEHHUS TEMIEPATYpPhl B [IOMELIEHUH C BEepOsATHOCTHIO P = 0,95.

Pewenue.

[To dpopmyne (4.1) HaxoaAUTCS CpelHEE 3HAYCHHE T:

= 20,4+20,2+2 20,4+2
7= 0,4+20,2+20,0+20,5+19,7+ 20,3+ 20, 0,1:20,2 oC.

8

ITo dopmyne (4.2) BbMMCAsSETCS CpPeAHEE KBAAPATHYECKOE OTKIOHEHHE
cpeaHero apu(pmMeTHIeckoro S:

G \/(20,2 —20,4)* +(20,2-20,2)* +(20,2—20,0)* +(20,2-20,5)* +
8-(8—1)

) +(202-19.7) +(20,2-203)" +(20.2-204)" +(202-201)" _ 5

[To Tabnuue 3.1 Hax0aAUM 3HAYEHUE 1, p IPU IOBEPUTEILHOI BEPOSTHOCTH
P=095 u n-1="17.
twp = 2,365.

JloBepuTenbHbIE TPaHHUIBI UCTHHHOTO 3HAYEHHsS TEMIIEPAaTypbl B MOMe-
IIeHUH ¢ BepoATHOCTHIO P = 0,95 paccuutsiBatoTcs o popmyne (4.3):

20,2-0,09-2,365< T <20,2+0,09-2,365.

OxoHYaTeIbHO pE3yibTaT U3MEPEHHUA TEMIICPATYPhI I'B MNpOU3BOJACTBCH-
HOM IIOMECIICHHUH

20<T <20.4; P=095
wm T =202+0,2°C, P=095.



3amauu:

1.

[Ipr MHOTOKpaTHOM H3MEPEHUU YPOBHSI KUJKOCTH L B TEXHOJIOTHYECKOM
pe3epByape MoydeHbl 3HaUueHus B M: 64; 64,25; 64,3; 64,4; 65; 64,5; 64,9;
63,7, 64,8. VYkaxure HOOBECPUTEIIBHBIE T'PaHUIBI MCTUHHOTO 3HAYCHUSA
YPOBHSI C BepoATHOCTHIO P = 0,99,

[Ipy MHOTOKpaTHOM H3MEpPEHHH O0O0BEMa Tejla IOJIYYeHBl CICAYIOIINE
sHauenusa: 0,3; 0,35; 0,3; 0,29; 0,32; 0,28; 0,29; 0,3; 0,34 m3. Ykaxure
JIOBEPUTEIbHBIE TPAaHUIIBI UCTUHHOTO 3HAYE€HUS 00BbEMA ¢ BEPOSITHOCTHIO P
=0,95.

[Ipy1 MHOTOKpaTHOM U3MEPEHUU JJIMHBI OaIKK L moJlydeHbl 3HAUEHUS B MM:
80,3; 80; 79,8; 79,5; 80,2; 80; 80,3; 79,9; 80,3; 80.4; 90. VYkaxure
JIOBEPUTEIbHBIC TPAHUIIBI UICTUHHOTO 3HAYEHMS JIJTMHBI C BEPOSITHOCTHIO P =
0,95.

[Ipy MHOrOKpaTHOM H3MEPEHHUU aTMOC(PEPHOTO JABJICHUS IOJTYYEHBI
3HAYEHHSI B MM PT. CT.: 764; 764; 766; 765; 763; 765; 763; 765. Ykaxure
JIOBEPUTEIIbHbIE TPAaHUIIbI UCTUHHOTO 3HAYEHUSI aTMOC(EPHOTO JaBIICHUS C
BeposATHOCTHIO P = 0,95.

I[I[py  MHOTOKpaTHOM  M3MEPEHUM  OTHOCUTEJIBHONW  BJIAXHOCTH B
MIPOM3BOJICTBEHHOM IMOMEIIICHUHN MOJIydeHbl 3HaueHus B %: 48; 45; 45; 46;
47; 47; 45; 48; 46. YkaxxuTe I0BEPUTEIbHbIC TPAHUIBI HCTUHHOTO 3HAYCHUS
OTHOCHUTEJILHOUN BIaKHOCTH C BEPOSITHOCTHIO P = 0,99.

[Ipy MHOTOKpaTHOM U3MEPEHUU TEeMIepaTypbl OOBEKTa TMOJyYEHBI
sHauenns B °C: 40,4; 41,0; 40,2; 40,0; 43.,5; 42,7, 40,3; 40.4; 40,8 °C.
YKaxuTe JOBEpUTEIbHbIC TPAHUIIBI UCTUHHOTO 3HAYEHUSI TEMIIEPATypPhl C
BeposiTHOCTHIO P = 0,99.

[Ipy MHOTOKpaTHOM HM3MEpPEHNHU OCBEIEHHOCTH E pabodero Mecra cTyieHTa
MOJTY4YeHBI cieayromme 3HadueHus: 258; 259; 263; 258; 259; 257; 256; 254;
257 nk. VYKaxuTe [OBEPUTENbHBIE TPAHUIBI HCTUHHOTO 3HAYEHUS
OCBEILIEHHOCTH € BEpOATHOCTHIO P = 0,95.

[Ipy MHOTOKpaTHOM HU3MEPEHUU CHJIbI DJIEKTPUYECKOIO TOKA IOJYYEHBI
3HaueHus B MA: 22.4; 22,1; 22,3; 22,2; 21,5; 21,7; 22,3; 21,4; 22,1.
VYkaxuTe I0BEpUTEIbHbIE TPAHUIBI MCTUHHOTO 3HAYEHMS CHUJIbI TOKa C
BeposiTHOCTHIO P = 0,95.

B 20 wusMmepeHusx oka3ajaoch, 4TO HamOOIee BEPOATHOE COJIECpIKAHHE
KHCJIopoAa B razoBoil cmecu cocrtasisieT (12,25 + 0,5) % nns creneHu
BepositTHoctd P=0,95. Onpenenuth rpaHullbl TOBEPUTEIBHOTO MHTEpBaja
npu BepoaTHocth P=0,99, ecam HM3BECTHO YTO 3aKOH paclpeacsieHus
IIOrPEITHOCTA HOPMAJIbHBIH.



10. B 22 wu3mepeHHMsIX OKa3ajioch, YTO HamOoJiee BEPOSITHOE COJAEpKAHUE
KHCIIOpoJia B ra3oBoil cmecu coctasiser (12,75 + 0,6) % nns creneHu
BeposiTHocTh P=0,95. OnpenenuTs rpaHulbl AOBEPUTEIBHOTO HHTEpPBaia
npu BeposTHocTH P=0,99, ecim M3BECTHO 4YTO 3aKOH paclpeleiICHUs
IIOTPEIIHOCTA HOPMaJIbHBIN.

11. B 20 wu3mepeHUAX OKa3ajloch, 4TO Haubojee BEpPOSATHOE COAECPKAHUE
KHUcjopoAa B razoBoil cMmecu coctasisieT (13,69 £ 0,35) % ans creneHu
BepositHoctu P=0,95. Onpenenuts TpaHUIbl JOBEPUTEIHHOTO HHTEpBasa
npu BeposTHocTH P=0,99, ecnim M3BECTHO 4YTO 3aKOH paclpeleiCHUs
MOTPEIIHOCTA HOPMaJIbHBIN.

12. B 22 wu3MepeHHsiX O0Ka3aloCh, YTO HamOoJiee BEPOSITHOE COJEpIKAHUE
KHCIIopoaa B Ta3oBoil cMecu cocrtabiser (13,17 £ 0,43) % mns creneHun
BeposiTHOcTH P=0,95. Omnpenenuts IpaHuipl JOBEPUTENBHOTO HWHTEpPBAJIA
npu BepoatHocTh P=0,99, ecnm HU3BECTHO YTO 3aKOH paclpencsieHus
MOTPEIIHOCTA HOPMaJIbHBIN.



