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OnHUM 13 BOKHEHIIIMX ATAINOB SKCIICPUMEHTATIBHBIX UCCIICTIOBAHMIA SBIISETCS YC-
TAHOBJICHHE TOYHOCTH IMPOBOJIUMBIX H3MEPECHHIA, T €. OMpPENEJICHHE IMOTPEIIHOCTEH
(ommnbok). [loepewnocmoio unu owubOKoOU u3Meperuss Ha3bIBAlOT OTKJIOHECHHE pe-
3yJIbTaTa U3MEpeHHs PU3NIECKON BETMUMHBI OT €€ HCTUHHOTO 3HAYCHHUSL.

Ecnu morpenrHocts Mana, TO €10 MOXKHO NpeHeOpedb. OQHAKO MpH ITOM He-
n30€KHO BO3HUKAIOT JIBa BOIPOCA: BO-MEPBBIX, YTO MOHUMATH IO/ MaJIOW TMOTperl-
HOCTBIO, ¥, BO-BTOPBIX, KaK OICHUTh BETUINHY ITOTPEITHOCTH.

Ommbka n3mMepeHus: 0ObIYHO HEM3BECTHA, KaK HEM3BECTHO W UCTHHHOE 3HA-
YeHHE U3MEPSIeMON BETMYMHBI (MCKITIOYCHHS COCTABISIOT U3MEPEHHUS N3BECTHBIX BE-
JIMYWH, TPOBEJACHHBIC CO CHEIMATbHOW IENBI0 MCCIIETOBAHMs OMIMOOK W3MEpEeHUs,
HaIpUMep JJIs ONpeIe]ICHUS TOYHOCTH U3MEPHUTENbHBIX MpuoopoB). [loaTtomy ogHOM
U3 OCHOBHBIX 3aJ]ad MAaTeMaTHYeCKOW OOpabOTKU pe3ylbTaTOB IKCIEPHMEHTa Kak
pa3 " SABISIETCS OIIEHKAa MCTUHHOTO 3HAYCHHS U3MEPSEMOW BEJIMUYUHBI 10 MOJydae-
MBIM PE3yJIbTaTaM.

Paccmotpum kinaccudukanmio norpenrHocTeld u3MepeHus..

Paznu4aroT cucTeMaTHYeCKYIO U CITy4aifHyIO TOTPEITHOCTHA U3MEPEHHUS.

Cucmemamuueckas nocpewHocms OCTAETCS TMOCTOSTHHON (MJIM 3aKOHOMEPHO
M3MCHSIOIICHCS ) TTPH TTOBTOPHBIX U3MEPEHHSIX OAHOM M TOM ke BenuduHbl. K mocto-
SIHHO JIEHCTBYIOIIUM MPUYMHAM 3TON MOTPEIIHOCTA OTHOCSTCS CIEAYIONUe: HelT00-
pPOKaueCTBEHHBIC MaTepHalbl, KOMIUICKTYIONIUE H3ACIUs, PUMEHSIEMBIC IS U3TO-

TOBJICHUA HpI/I60pOB; HCYOOBJICTBOPUTCIIbHAA 3KCILIyaTalluh, HCTOYHAA I'PpalyUPOBKaA
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JaT4vKa, NPUMEHEHHE H3MEPUTENbHBIX MPUOOPOB HEBBICOKOI'O Kjacca TOYHOCTH,
OTKJIOHEHHE TEIJIOBOTO PEeXUMa YCTAHOBKH OT pacyeTHOro (0OBIYHO CTAallMOHAPHO-
ro), HapylIeHue JAOMYIIEHHUH, TPU KOTOPBIX CIPABEAJIMBBI PACUETHBIE YPABHEHUS U T.
n. Takue omMOKM JIETKO YCTPAHAIOTCS MPU OTJIAJIKe U3MEPUTEIHHOM ammapaTypsl
WJIY BBEJICHUEM CIELUAIBHBIX MOIPABOK K 3HAYCHUIO U3MEPSAEMOUN BEIMUYMHBI.

Cnyuatinas nozpewiHocms U3MEHSETCS CIIydyaliHbIM 00pa3oM P MOBTOPHBIX
U3MEPEHUIX U 00YCJIOBIIEHA Xa0TUYECKUM JEHCTBUEM MHOXKECTBA CIa0bIX, U MO3TO-
MY TPYJIHO BBISABISIEMBIX NPUYUH. [IpuMepoM OTHON M3 3TUX HNPUYUH SBIISCTCS CUU-
ThIBAHME NOKa3aHUI CO LIKajbl CTPEJIOYHOIO Npubopa — pe3ysnbTaT HENpeacKasye-
MBIM 00pa3oM 3aBHCHUT OT yruya 3peHust oneparopa. OLEHUTh ClydyallHyl0 MOrpell-
HOCTb U3MEPEHUS MOHO JIMIIb METOJAAMU TEOPUU BEPOSITHOCTU U MAaTEMaTUYECKOU
CTaTUCTUKU. ECiIM NOIrpeImHOCTh B DKCIIEPUMEHTE CYLIECTBEHHO IIPEBBILIACT OXKHU-
JaeMyl0, TO €€ Ha3bIBalOT rpy0oil omuOKoN (IpoMaxoMm), pe3ynbTaT U3MEPEHUs: B
ATOM citydae orOpachiBaeTcs. ['pyOble OIIMOKM BO3HUKAIOT BCJIEACTBUE HAPYIIECHUS
OCHOBHBIX YCJIOBMM HU3MEPEHMs WA B PE3YJbTATE HEIOCMOTPA HKCIEPUMEHTATOPA
(HampuMep, TIpH IIOXOM OCBELIEHUU BMecTo 3 3amuchiBaloT 8). [Ipu oOHapykeHun
rpy0oil OMOKH pe3yabTaT U3MEPEHUS CIEAYET Cpa3y OTOPOCUTh, @ CaMO U3MEPEHUE
MOBTOPUTH (€CJIH 3TO BO3MOXKHO). BHEIIHUM mpHU3HAKOM pe3yibTaTa, COAEPKaIEro
rpyOyto ommOKy, SIBISIETCS €ro pe3Koe OTIMYME IO BEJIMYMHE OT Pe3ylbTaTOB OC-
TaJIbHBIX U3MEPECHUMN.

Hpyro#t knaccudukanuei MOrpenrHoCcTel SBIsIeTCsl UX pa3JeieHlue Ha METO-
JIUYECKUE U MHCTPYMEHTAJIbHBIE MOTPEIIHOCTU. Memoouueckue nozpeuwinocmu o0y-
CJIOBJIEHBI TEOPETUUYECKUMH OIIMOKAaMU BBIOPAHHOTO METO/Ia M3MEPEHUI: OTKIOHE-
HUEM TEIIOBOTO PEXUMa YCTAHOBKH OT PacyeTHOIO (CTAllMOHAPHOT0), HApYyLIEHUEM
YCIIOBUW, IPU KOTOPBIX CIPABEIJIMBBI PACUCTHBIC YPAaBHEHUS U T.N. MHcmpymen-
ManbHble NOCPeutHoCcmy BBI3BaHBl HETOYHOU I'PaJyMpPOBKON JAaTYUKOB, IOTPELIHO-
CTSIMU U3MEPUTEIbHBIX MPUOOpPOB U T.1. Eciin MeToanveckue mOrpemHocTyd B TIa-
TEJIBHO ITOCTABJIEHHOM OIIBITE MOKHO CBECTH K HYJIO MJIM Y4ECTh BBEICHUEM IIOIpA-
BOK, TO MHCTPYMEHTAJIbHBIE NOIPEIIHOCTA YCTPAHUTh B IIPUHIIUIIE HEBO3MOXHO —

3aMCHa OJHOI'O HpH60pa APYTUM, TaKOTO K€ TUIld, UBMCHACT PC3yJIbTAaT HSMCpCHHﬁ.
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Takum o6pazom, HauboJee TPYJHO YCTPAHIEMbIMU B SKCIIEPUMEHTE MOTpel-
HOCTSIMH SIBJISIFOTCSI CIIyYalHbIE U CUCTEMATUYECKHE MHCTPYMEHTAIBHBIE OTPELIHO-

CTH.

4.4. OueHka cay4alHbIX NMOTPEIIHOCTEl MPHU MHOTOKPATHBIX M3MEpPEeHM-
SIX IOCTOSTHHOM BEeJIMYHUHbI
Ecnun n3mepenust npoBeCTH MHOTOKPAaTHO B OJJHUX U TEX K€ YCIOBUAX, TO pe-

3yJBTaThl OTACIBHBIX U3MEPEHUIN OJUHAKOBO HaJCKHBI. Takyro COBOKYIMHOCTh U3MeE-
pPEHUH Xi, X; ...X, HA3bIBAIOT PABHOTOYHBIMHU U3MEPEHUSMH.

[Tpu MHOTOKpATHBIX (PAaBHOTOYHBIX) U3MEPEHUIX OJTHOU U TOM K€ BETUUUHBI
X CJIydyalHbI€ MOTPEIIHOCTA MPUBOMIAT K pa3z0opocy MoTydyaeMbIX 3HAYEHUH X;, KOTO-
pBI€ TPYIIIUPYIOTCS BOJIU3M UCTUHHOTO 3HAYCHUST u3MepsiemMont Bennunnbl Ecnu npo-
aHAJM3UPOBATH JOCTATOUYHO OOJIBIIYIO CEPUI0 PABHOTOYHBIX M3MEPEHUM M COOTBET-
CTBYIOIIUX CIYYalHBIX OMIMOOK U3MEPEHHH, TO MOKHO BBIJICIIUTh YETHIPE CBOMCTBA
CITy4alHBIX OIMHUOOK:

1) yKCI0 MOMOKUTETBHBIX OITUOOK MOYTH PABHO YHCITY OTPUIATEIbHBIX;

2) MeJIKMe OIIMOKU BCTPEUAIOTCS Yallle, YeM KPYIHBIE;

3) BenuuuHa HamOoJIee KPYITHBIX OIIMOOK HE MPEBOCXOAUT HEKOTOPOIO Of-
PEAENICHHOTO Tpejielia, 3aBUCSIIET0 OT TOYHOCTH U3MEPEHUS;

4) 9acTHOE OT JICJICHUS alNreOpanvyecKoi CyMMBI BCEX CIy4alHBIX OMTMOOK Ha
ux 00111ee KOJIMYecTBO OJU3KO K HYJIIO, T.€.

Ha ocHoBe nepeuncieHHbIX CBOUCTB MPU y4eTe HEKOTOPHIX JOMYIICHUN Ma-
TEMAaTUYE€CKU JIOCTATOYHO CTPOT'0 BBIBOJAWTCA 3aKOH paclpeleSieHUus] CIydalHbIX

omuOO0K, ONMUCHIBAEMBIH CleAyIONIeH yHKITUEH:

1 -x2/(26?%)

p(x) = o

3aKoH pacmpeaesICHUs] CIy4alHbIX OIIMOOK SIBJISIETCS OCHOBHBIM B MaTema-
TUYECKOW T€OpHUHU MorpemHocreil. MlHaue ero Ha3plBalOT HOpMaJIbHBIM 3aKOHOM pac-
npejieieHusT U3MepseMbIX JTaHHbIX (pacmpeaeneHueM [aycca). DTOT 3aKOH B BHJIE

rpaduka nzobpaxkeH Ha puc. 4.3 a.



p(x)A ! PA

0)
Puc. 4.3. Xapakmepucmuxu HoOpmManbHo20 3aKOHA pacnpeoeneHus
p(X) — IUVIOTHOCTH BEPOSITHOCTU TMOJYYEHUS OTIAEIbHBIX 3HAUEHUN X; (cama
BEPOSITHOCTh M300paXkaeTcsl TIIOMIAIbIO TI0JT KPUBOM);
m — MaTeMAaTUYECKOE OXKHMJaHue, HauOoJiee BEPOATHOE 3HAUEHUE H3Mepsie-
MO BEJIMYUHBI X (COOTBETCTBYIOLIEE MAaKCUMyMYy rpaduka), cTpemMsiieecs npu oec-
KOHEYHO OOJIBIIOM YHCII€ U3MEPEHUH K HEU3BECTHOMY HCTMHHOMY 3HAYEHHUIO X;
n
m I—in , TIe n — 4ucio uzMepeHuil. TakuMm oOpa3oM, MaTeMaTUYECKOEe 0XKHJIa-
1
HUE M ONpeeNsieTcs KaK cpeiHee apudMeTHuecKoe OT BCeX 3HAaUSHHH X;,

G — CPCOAHCC KBAAPATHUYCCKOC OTKIIOHCHHC HSMCPHCMOﬁ BCJIIMYUHBI X OT 3HA-

YEHHUSI M; G = (X; - m) — abCOMIOTHOE OTKJIOHEHHUE X; OT M,

g(xi —_rn)2 ’

[Inomaaes moa kpuBo# rpaduka B KaKOM-TMOO MHTEpBaje 3HAYCHUI X Ipel-
CTaBJISIET COOOM BEPOSITHOCTH MOJMYUYEHUS CIIy4ailHOTO pe3yJsibTaTta U3MEPEHUS B 3TOM
uHTepBaie. i1 HOpMaNbHOrO pachpesesieHuss B UHTEpBal +G (OTHOCHUTEIBLHO M)
nonanaroT 0,62 Bcex MpoBEACHHBIX U3MEPEHUI; B O0jee MUPOKOM HHTepBasie +2G
conepxkarcs yxe 0,95 Bcex u3mMepeHuid, a B UHTEpBaII 3G yKIaAbIBAIOTCS IPaKTHYE-
CKHU BCE€ PEe3yNbTaThl U3MEPEHUN (KpoMe TPYObIX OIIMOOK).

CpenHee KBaapaTHYECKOE OTKIOHEHHE G XapaKTEpU3yeT LIUPUHY HOpMab-

HOro pacnpezaeneHus. Eciy noBbICUTh TOYHOCTh M3MEPEHHUs, pa30poc pe3yabTaToB
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PE3KO YMEHBILIUTCS 3a CUET YMEHbIIEHUs G (pactpenaeneHue 2 Ha puc. 4.3 0 yxe u
octpee, ueM kpunas 1).

KoHeuHoi 11e51b10 AKCIIEpUMEHTA SABJISIETCS ONpeeiIeHe UICTUHHOW BEIHYM-
Hbl X, K KOTOPOW NpPHU HAIUYUHU CIYYalHBIX MOTPEIIHOCTEH MOMHO JHUIIb MPUOIH-
3UTHCS, BBIUMCIISISE MATEMaTHUYECKOE OKUJaHUE M JIJIsl BCe OOJIBIIETro YMcia SKCIepH-
MEHTOB.

Pa36p0c 3HAUYCHUM MaTEMaTU4YECKOIO OXHUOAaHHWA 1M, BBIYUCICHHBIX IJIA pa3-

JJUYHOI'O 4YHuCJia I/IBMepeHI/Iﬁ n XapaKTCPU3yCTCs BEJIMYMHOM Oms- Cc, =

[Ipu cpaBHeHHU ¢ GOpMYION A1 G BUAHO, YTO pa3OpOC BEJIMYUHBI M, KaK CpeaHen
apu(pMeTu4ecKoil, B n MeHbe pa30poca OTHeNbHbIX U3MepeHuil X;. [lpuBeneHnbie
BBIPAKEHUA I Gy U G OTPa)KaloOT 3aKOH BO3PACTaHMsI TOYHOCTH IPHU POCTE YHUCIA
u3MepeHuid. M3 Hero cieayer, 4yTo AJis MOBBILIEHUS TOYHOCTU M3MEPEHHl B 2 paza
HEOOXOIUMO CJIeJIaTh BMECTO OJJHOTO — YEThIPE M3MEPEHUs; YTOObI MOBBICUTH TOY-
HOCTb B 3 pa3a, Hy>)KHO yBEJIIMUUTb YUCIIO U3MEPEHUI B 9 pa3 u T.1I.

JIJisi OrpaHUYEeHHOr0 YHUCiIa U3MEPEHHUM 3HAYeHHE m BCE K€ OTIMYAeTCs OT
MCTUHHOTO 3HAYEHUS BEJIUYHMHBI X, IOATOMY Hapsy C BHIYMCICHHEM M HEOOXOIUMO
yKa3aTh JOBEPUTENbHbIN UHTEPBAJ, B KOTOPOM C 3aJaHHOU BEPOSITHOCTHIO HAXOAMT-
csl ICTUHHOE 3HaueHue X. I TexHudyeckux udmepeHuil BepostHocts 0,95 cuuraior
JOCTaTOYHOM, TIOATOMY JIOBEPUTENbHBIA UHTEPBAJ IPU HOPMAIBHOM pacpeeIeHUH
cocraBisieT 26, HopMmanbHOE pacnpeneneHue crpaBeinBo A1 KOJIMYECTBA U3Me-
peHuii n > 30.

B peanbHbBIX yCIOBHUSIX TEXHMUECKHI SKCIEPUMEHT PEIKO MPOBOIUTCS Oojee
5 — 7 pa3, H03TOMY HEAOCTATOK CTAaTUCTUUECKON MH(OpMaLUU JOHKEH KOMIIEHCUPO-
BaTbCs PACIIMPEHUEM JOBEPUTEIHLHOTO MHTepBasia. B aToMm ciyyae npu (n < 30) mo-
BEpPUTENIbHBIA UHTEPBAJ onpenensercs kak + Koy, rae kg — koadunment Croronen-
Ta, OMPEEISIEMBIN 10 CIIPABOYHBIM Ta0IUIIAM

C yMeHblIEHHEM Yucia U3MEpeHuid n kodPpuuueHT Ky yBenuuuBaeTcs, 4To

pacmpsacT I[OBCpI/ITeJIBHBIﬁ HUHTCPBAJI, 4 IIPU YBCIIMYCHUU N 3HAYCHHUC ks CTPCMUTCA
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K 2, 4TO COOTBETCTBYET JOBEPUTEIILHOMY UHTEPBAY HOPMAJIBHOTO pacipeaeaeHus
2G.

Koneunblii pe3ynbTaT MHOTOKPATHBIX H3MEPEHUN MMOCTOSHHOW BEIWYMHBI
Bcerjaa NpuBOAUTCA K BUay: m + kiop, .

Taxum oOpaszom, JJisl OIEHKHU CIIY4aWHBIX TMOTPEIIHOCTEH HEOOXOJMMO BHI-
MOJIHUTH CJIEAYIOLIUE ONEPALIUU:

1). 3anucaTh pe3yabTaThl X, X, ...X, MHOTOKPATHBIX M3MEPEHUN N MOCTOSH-
HOM BEJIMUMHBI;

2). Beruncnuth cpeliHee 3HauU€HHUE U3 N U3MEPEHUM — MaTeMaTHYECKOe 0XKH-
1 n
naHue m = —in ;
n;

3). OnpenenuTh NOrPEIIHOCTH OTASIBHBIX U3MEPEHUN X; —M;

4). BBIYHCINTD KBAAPATHI IOTPELIHOCTEH OTACIBHBIX H3MEpeHHil (X; —m)’;
€CJIM HECKOJIbKO M3MEPEHHI PE3KO OTIUYAIOTCS MO0 CBOMM 3HAUYCHHUSIM OT OCTaIbHBIX
U3MEPEHUH, TO CIeayeT MPOBEPUTH HE SIBISIOTCS JM OHHM MpoMaxoM (Tpyooii ormuo-
ko). [Ipu uckIIr0YeHNr OHOTO MJIM HECKOJBKUX U3MEPEeHUH T1.11. 1...4 TOBTOPUTH;

5). Onpenensercsa BeIMUYUHA Gy, — Pa30poc 3HaYCHUI MaTEMaTUYECKOTO OXKH-
JaHUs Mm;

6). [lns BeiOpanHOM BeposTHOCTH (00bIYHO 0,95) M YKClIa TPOBEACHHBIX U3-
MEpPEHHUI n ompeaeseTcs o crpaBoyHou Tabymie kodhduiment CteronenTa kg;

7). OnipenenstoTcst TPaHUIlbI TOBEPUTEIBHOTO UHTEpBaia = Koy,

8). 3anuchiBaeTCa OKOHYATENbHBIN pe3ynbTar m + ko,

4.5. OneHka MHCTPYMEHTAJBHBIX NMOTPEIIHOCTEel OJHOKPATHBIX TEXHM-
YeCKUX M3MepeHu i
NHCcTpyMEHTANIBHBIE NTOTPEIHOCTA YCTPAHUTh B IPUHLIAIIE HEBO3MOXKHO. Bee

CpeacCTBa UBMCPCHUA OCHOBAHBI HA OIIPCACIICHHOM MCTOJAC U3MCPCHUA, TOYHOCTh KO-
TOPOro KOHCYHA. HOFpeH_IHOCTB an/I6opa OIIPCACIIACTCA TOYHOCTBIO NCJICHUS IIKAJIbI

npubopa. Tak, HanpuMep, eciiu IIKajga JUHEWKN HaHeceHa yepe3 1 MM, TO TOYHOCTb
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orcueTa (MOJIOBUHA IICHBI jaelieHus + (0,5 MM) HE U3MCHHTH, €CIIH MPUMEHUTH JYITY
JUTSI paCCMaTPUBAHUS IITKAJIBI.
Paznnuarot aGCONIOTHYIO M OTHOCUTEIIBHYIO IMMOTPEITHOCTH H3MEPEHHUSI.
Abconromuas noepewnocms A N3MEPIEMON BETUYMHBI X paBHA PA3HOCTH H3-
MEPEHHOTO ¥ HICTHHHOT'O 3HAUCHMIA:
A =X - Xyer (4.6)
OmuocumenvHas nozpeutHocms € U3MEPSETCS B JO0JAX OT HAWJICHHON BeEJu-

YUHBI X:
g (4.7)
X

JIJIsT IpOCTEHIIMX CPEACTB U3MEPEHUS — U3MEPUTEIBHBIX HHCTPYMECHTOB a0-
COJIFOTHAS TOTPEITHOCTh M3MEPEHHsI A paBHa IOJIOBHHE IEHBI JaeiieHus. OTHOCH-
TeJbHas MOTPEITHOCTH onpenensercs mo ¢popmyse (4.7).

JIJIsT I3MEpUTEIIbHBIX TMPHOOPOB B 3aBUCUMOCTH OT XapakTepa IOJIOCHI IT0-
I'PEUTHOCTEH TAPUPOBKU BO3MOXKHBI CIICAYIOIIHE CITydan:

a). Kmacc Tounoctu mpubopa yka3aH Ha IIKajle B YHCIa &, OOBEICHHOTO B
KpPYTIIylo paMKy. Torma aGCcomoTHas MOTPeITHOCTh pe3yabTaTa A ONpeaemnseTcs Kak
107 €,%, OT IOKa3aHUs CTPEJIKU Mprudopa X:

€X
_ &% 4.8
100 “8)

OTHOCHUTENBHAS TOTPEIIHOCTD pe3yibTata, %o:

€=g, 4.9)
0) Knacc Tounoctu mpubopa ykazaH Ha IIKajie B BUJIe 3HAUYCHUS €, 03 pam-
k. Torma abcomOTHAs MOTPEIIHOCTh pe3yiabTaTa M3MEpPEHU A ompeaensercs Kak

TIOJIS €, %, OT BCEH IMIKaJBI (Uana3zoHa) mprudopa X,:

Soxﬂ
Y 4.10
100 ( )

OTHOCHUTEeNBHAS MOTPEITHOCTh UBMEPEHUS, %, HaXOAuTCA 1Mo popMyrie

A
g =—100, @.11)
X
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B). B macmopTHbBIX NaHHBIX NPUBOAUTCS (hopmyna A MpeaeabHOU JOmyc-

KaeMOU OTPENIHOCTH €, B %:

X
€=¢g;—+¢&,, (4.12)
ABCONIOTHAS OTPELIHOCTD Pe3yJIbTaTa
€' X
=== 4.13
100 *-13)

B Tex ClIydasax, Koraa BBIIOJHAKOTCA KOCBCHHBIC U3MCPCHMA, HCKOMAs BEJIMYHMHA
X OIIPEACIEICTCA 110 q)OpMy.He, B KOTOPYIO BXOIAT 3HAYCHUS HCIIOCPCACTBCHHO U3MCPsIC-
MbIX BenmnmuuH. OTHOCUTEIbHAS MOrpCHIHOCTL €x KOCBCHHOI'O M3MCPCHUA OIIPCACIIACTCA
KaK CpCAHCC KBAAPATHYCCKOC IIPCACIIbHBIX OTHOCHUTCIBHBIX HOI"pCI.HHOCTCﬁ OTACIIbHBIX

M3MEpPEHUN

AY (A,Y ALY
= P [ (4.14)
X X, X

& =
n

T71€ X, X2,... X, — A3MEPEHHbIE 3HAYCHUS, 10 KOTOPHIM BBIYUCIISAETCS UCKOMAs
BEJINYMHA X.

AOGCONIOTHAsT TMOTPEITHOCTh KOCBEHHOTO U3MEpPEHHUs omnpenaensercs mno ¢op-
MyJie

A=g -x (4.15)

4.6. IlpaBusia OKPYyIJIEHUS YU CEJT

Benuuuna nmorpenHocTy pe3ysbTaTa U3MepeHui GrU3ndecKor BEJIMUUHBI Ja-
€T MPECTaBJICHUE O TOM, Kakue U(PhI B YUCIOBOM 3HAUYECHUH U3MEPSIEMOMN BEJIIMYH-
Hbl COMHUTEIIBHBL. [103TOMY pe3ynbTaThl U3MEPEHUN CIEAYET OKPYIIISITh EPE TEM,
KakK MPOU3BOJIUTH C HUMU JTAJIbHEHIIINE BHIYUCIICHHUS.

[Tpu okpyriieHHH U TIOCJIEAYIONICH 3aMicu Pe3yabTaTOB U3MEpPEHUs] HE00XO0-
JUMO OTPENIeNIATh 3HAYaIme u@pbl JaHHOTO YHCiIa — 3TO Bce HMUDPHI OT MEepBOi
CJIeBa, HE paBHOW HYIIIO, A0 MOCIEIHEH 3anucanHoi nudpsl crpasa. [Ipu sTom HynH,
CIEAYIONIME U3 MHOKUTENS 10", HE YUUTHIBAIOTCS.

Ilpumepor: 1. Yucno 12,0 UMEET TPH 3HayaIue nudpsi;



udp.

2. Yucno 30 JIBE 3HauYauue udpsl;
3. Yucio 120-10° TpH 3HavaIue uudpsi;
4. Yucno 0,514-10 TpH 3HavaIue uudpsi;
5. Yucno 0,0056 JIB€ 3HavYalue udpsl.

CJICI[yeT pas3indaTh 3alluCu HpI/I6J'II/I)KCHHBIX qUCCII IO KOJINYCCTBY 3HAYAIINX

llpumepu:
1. Cnenyet paznuyats 1udpsl 2,4 u 2,40:

— 3alliUCh 2,4 03Ha4YacT, 4YTO BCPHBI TOJIBKO I_II/I(l)pBI OeJIbIX U JCCATBIX, HCTHUH-

HOE 3HAUYCHHE YKCJIa MOXKET ObITh, Hanpumep, 2,43 u 2,38.

— 3alliChb 2,40 0O3Ha4acT, 4YTO BCPHbI U COTBLIC HOJIN YUCJIa;, UCTUHHOC 3HAYC-

HME YKcia MOKeT ObITh 2,403 1 2,398, Ho He 2,421 u He 2,382.

2. 3anuch 272 03HaYaeT, YTO BCe LHU(MPBI BEPHBI; €CIU 3a MOCIETHION HUPPY

2
py4aThCs HENb3sl, TO YUCIIO OJKHO OBITh 3amucaHo 2,7-10°.

3. Ecnu B uucne 4720 BepHBI JUIIb JIBE MepBble HUDPHI, OHO AOIKHO OBITh

sarmcano 47-10% win 4,7-103.

qI/ICJIO, IJIA KOTOPOT'O YKa3bIBACTCA HOOIIYCKACMOC OTKIOHCHHC, ITOJIKHO

HUMCTH ITOCJIICAHIOIO 3HAYANIYIO LII/I(i)py TOI'0 K€ paspsiada KaK U IMOCJICOHAA 3HAYAIaA

uudpa OTKIOHEHUS.

llpumepu:

[IpaBuiibHO: HenpasunbHo:

1.17,0+0,2 17+ 0,2 nim 17,00 £ 0,2

2. 12,13 +0,17 12,13+ 0,2 wm 12,1 £ 0,17
3.46,40 £ 0,15 46,4 £ 0,15 nnu 46,402 £ 0,15

OxpyrieHue uucia TMpeacTaBiIseT coOoil oTOpackiBaHUE 3HAYAIIMX U

CIIpaBa 40 OIIpCACICHHOIO pa3piaaa ¢ BO3MOKHBIM U3MCHCHUCM ]_II/I(l)pBI 9TOTO pas3ps-

Ja.

132,5.

Ilpumep: oxpyrinenue uucia 132,48 no uerbipex 3Havammx Iupp Oyner
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B cnyuae, ecnu mepBas U3 orOpachiBaeMbIX HU(p (CUUTas clieBa HAMpPaBo)
MEHbIIE 5, TO MOCIEAHss coXpaHseMas nudpa He MEHIETCS.

IIpumep: okpyrinenue yucna 12,23 no tpex 3Havaumx uudp gaer 12,2.

B cnyuae, ecnu nepBas U3 orOpachiBaeMbIXx HU(p (CUUTas clieBa HAMpaBo)
paBHa 5 uiu OoJblie 5, coxpaHseMas nH(pa yBeIMUUBACTCS HA €AUHUILY.

Ilpumep: oxpyrnenue uncia 0,145 no aByx 3Havammx uudp maet 0,15.

[Ipumeuanue. B Tex cinydasx, Korja ciaeAayeT YUYUThIBATh PE3YJIbTAThHI MPEbI-
OYUUX OKPYTJIEHUH, OCTYMAIOT CIEAYIOININM 00pa3oM:

1) eciiu orOpackiBaemasi Ludpa MONTyIUIach B pe3ysibTare MpeablAylero ok-
pyrJieHusl B OOJBIIYIO CTOPOHY, TO MOCIEAHSs coxpaHsieMas nudpa He MeHseTcs (¢
MepPexo10M MPU HEOOXOIMMOCTH B CIEAYIOIIUNA pa3psin).

IIpumep: oxpyriaenue 10 ogHou 3Havanieil uudpel yucna 0,15 (momydeHHOro
nociie okpyriaenus uncia 0,149) naer 0,1.

2) ecnu oTOpackiBaeMas 1udpa noiayyuiaach B pe3yibTaTe MpeablIyIIero OK-
PYIJIEHUS] B MEHBIIYIO CTOPOHY, TO TOCHEIHSAS coXpaHsieMas Hudpa yBeJInyuBaeTCs
Ha eAUHUILY (C Iepexo10M, TPU HEOOXOUMOCTH, B CIECIYIOIIHMI pa3ps).

IIpumep: oxkpyrienue uncia 0,25 (MOTy4EHHOTO B pe3yjbTaTe MPEAbIIyIIEro
okpyrienus uucia 0,252) naer 0,3.

OxpyriaeHue ciaeayeT BBIIOJIHITH Cpa3y A0 >KeJaeMoro KOoJIMYecTBa 3Haya-
X nudp, a He 1o Tanam.

IIpumep: oxkpyrienue yncia 565,46 1o Tpex 3Havamux udp naet 565.

OxpyraeHue 1o ranam:

[ atan — 565,46 oxpyrisiem 1o 565,5;

IT atam — 565,5 okpyrasiem 10 566 (omubO0YHO).



