®ENEPAJIbHOE ArEHTCTBO

NnOo TEXHUYECKOMY PErYnMPOBAHUIO U METPOJIOIMA

HAUWOHANBbHbIN TIOCT P UCO

CTAHOAPT
POCCUUNCKOMN 17123-3—
OEOQEPALUMN 2011

FocyaapcTBeHHas cucrtema
obecrneyeHUss eaMHCTBa N3MEepPEeHUN

ONTUKA U ONTUYECKHUE NMPUBOPLI

MeToaAuKM noneBbIX UCMbITAHUN reoe3nvyecKnx
n Tonorpacdpunyeckmnx npmndopos

Yactb 3

Teoponutbl

1ISO 17123-3:2001
Optics and optical instruments — Field procedures for testing geodetic

and surveying instruments — Part 3: Theodolites
(IDT)

U3paHne ocbmumanbHoe

MockBa
CraHpaptuHdopm
2013



roCTP UCO 17123-3—2011

MpeauncnoBue

Llenv v npuHumnbl ctaHaaptusaumm B Poccunckon ®enepaumm yctaHoBneHbl ®egeparnbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-d3 «O TexHN4eCKOM perynMpoBaHumy, a npasuia NpMMeEHEHNs HaunoHanbHbIX
ctaHgaptoB Poccuiickon ®epepaumm — FOCT P 1.0 — 2004 «CtaHgapTtusaumsa B Poccuinckon ®eaepaumu.
OCHOBHbIE NOMNOXEHUAY

CBeaeHus o cTaHaapTe

1 MOANOTOBIJIEH ®enepanbHbiM rocyaapCTBEHHbLIM YHUTAPHbBIM Npeanpusituem «Bcepoccuiickuin Hayy-
HO-1CCNEeAoBaTENBCKUA MHCTUTYT OU3NKO-TEXHUYECKNX U pagmoTeEXHNYECKMX namepenniny (Pryr « BHUNOTPU»)
Ha OCHOBe COBCTBEHHOrO ayTEHTUYHOIO MepeBoda Ha PYCCKUM S3blK MEXAYHApO4HOro CTaH4apTa, yKasaHHOro
B NyHKTE 4

2 BHECEH TexHun4yeckum koMuTeTOM No cTaHaapTnsauun TK 206 «3TanoHbl M NOBEPOYHbIE CXEMbI»

3 YTBEP>XOEH V1 BBEJJEH B JEMCTBWE MNpukasom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY perynu-
poBaHuto n metporiorum ot 20 ceHTsabpsa 2011 . Ne 323-cT

4 HacToswui ctaHgapT MAEHTUYEH MexayHapogHomy ctaHgapTy MCO 17123-3:2001 «OnTuka n ontuyec-
Kue npnbopbl. MeToaukm NoneBbIX UCMbITaHUI reoge3nyecknx u Tornorpadunyeckmnx npubopos. Yactb 3. Teogonu-
Tbi» (ISO 17123-3:2001 «Optics and optical instruments — Field procedures for testing geodetic and surveying
instruments — Part 3: Theodolites»).

HavnmeHoBaHWe HacTosLLero ctaHgapTa U3MeHEeHO OTHOCUTENbHO HAUMEHOBaHNS YKa3aHHOIo MeXXayHapoa-
Horo ctaHgapTa ansa npmeegeHus B cooteetcTBue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpu NpyMeHeHn HacTosALWero cTaHgapTa peKOMeHOyeTCs UCTIONb30BaTb BMECTO CCbINTOYHbIX MEXayHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLME MM HaUMOHarnbHble cTaHgapTbl Poccuinckon ®egepaumm, cBegeHms o
KOTOpPbIX MPVBEAEHbI B AOMONHUTENBHOM NpuroxeHun JA

5 BBE[JIEH BINEPBbIE

UHpopmauusi 06 usMeHeHUsIX K HacmosiuweMy cmaHOapmy rybriukyemcsi 8 exe200H0 u3dagaeMoM UHQOP-
MauUOHHOM yKkasamere «HauuoHanbHble cmaH0apmbl», a8 MeKkem U3MeHeHUL U MonpasoK — 8 eXeMeCsIYHO
usdaeaeMbix ykazamerssx « HayuoHanbHble cmaHOapmabi». B criydae nepecmompa (3aMeHbl) Ui OmMeHb Ha-
cmosiue2o cmaHdapma coomeemcemeayrowiee ygedomreHue bydem ornybriuKko8aHO 8 eXXeMeCsIHHO u3dagaeMom
UHGbOpMayUOHHOM yKasamere «HayuoHanbHble cmaHO0apmabiy. Coomeemcmeyrow,asi uHghopMmayusi, yeeoomrie-
HUe U meKcmbl pasMelaromces makxe 8 UHGhopMayUoHHOU cucmeMe 0bueeo rosib308aHuUsi — Ha oghuyuarnibHOM
catime ®edeparibHO20 azeHmemea o MexXHUYeCKoMYy peayruposaHuro U Memporio2uu 8 cemu MiHmepHem

© CraHngapTtuHdopm, 2013

HacTosiumin ctaHaapT He MOXeT ObiTb MOMHOCTHIO UM YaCTUYHO BOCTIPOM3BEAEH, TUPAXMPOBAH M pacnpo-
CTpaHeH B kayecTBe ohumLmarnbHOro n3aaHus 6es paspelueHust PegepanbHOro areHTCTBa Nno TEXHUYECKOMY pery-
NMPOBaHWIO Y METPOTOT
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Mpeaucnosue Kk mexayHapoaHomy ctaHgapty UCO 17123

NCO (MexayHapoaHas opraHMsaums no ctTaHgapTusaummn) npeacTaBnsieT codon BCEMMPHYHO dheaepaumto,
COCTOSILLIYHO 13 HaLMOHarbHbIX OPraHoB Mo cTaHgapTuaaumm (kommuteTbl — dneHbl ICO). PaboTa no paspaboTtke
MeXayHapoAHbIX CTaHAApPTOB 00bIYHO BeaeTca TexHudeckumm komutetamm CO. Kaxapbii KOMUTET-UIEH, 3anH-
TEpPEecoBaHHbIN B TEME, ANsl PeLleHns KOTOpon obpa3oBaH AaHHbI TEXHUYECKUIA KOMUTET, UMEET NnpaBo ObiTb
npeacTaBneHHbIM B 3TOM komuTeTe. MexayHapoaHble opraHn3aumm, NpaBUTENbCTBEHHBIE U HEMPaBUTENbCTBEH-
Hble, nogaepxueatowme ceasb ¢ MCO, Takke npuHnmatoT ydactue B pabote. MCO TecHo coTpygHuyaeT ¢ Mex-
[OyHapOOHOW areKTpoTexHnyeckon kommceren (MIK) no Bcem Bonpocam cTaHgapTU3aumm B 06nacTu SreKTpoTex-
HUIKW.

MpoeKTbl MeXayHapoaHbIX CTaHOAPTOB pa3pabaTtbiBaloTCs B COOTBETCTBMM C MPaBuUiamm, yCTaHOBIEHHbIMA
Ounpektnsamm MCO/MO3K, vacTb 3.

[MpoekTbl MexXayHapOAHbIX CTaHA4APTOB, MPUHATBIE TEXHUYECKMMU KOMUTETaMW, HanpaBnsAloTCa KOMUTE-
Tam-4reHaM Ha ronocoBanve. [Ins nx onybrnMkoBaHusi B kKa4eCcTBe MeXayHapoaHbIX CTaH4apToB TpebyeTtcsa ogo0-
peHue He MeHee 75 % KOMUTETOB-UIIEHOB, y4aCTBOBABLUMX B FONIOCOBaHUN.

BHumaHme obpalyaeTcst Ha TOT haKT, YTO OTAEMbHbIE ANEMEHTbI HACTOSALLErO CTaHA4apTa MOryT COCTaBNSATh
npegmeT nateHTHbIX NpaB. NCO He AomkHa HECTU OTBETCTBEHHOCTb 3a MAEHTUMUKALMIO 3TUX MATEHTHbIX NPaB.

MexayHapogHbi ctangapT MCO 17123-3 paspabotaH TexHudeckum kommutetoMm MCO/TK 172 «OnTurka n
onTnyeckune npmbopsbl», nogkommuteToM MK 6 «Feogesnyeckue n Tonorpadguyeckme Npudopbiy.

MepBoe n3gaHune ctangapta CO 17123-3 oTmeHsieT u 3ameHsieT MICO 8322-4:1991 n ISO 12857-2:1997,
KOTOpbIE MPOLLIN TEXHUYECKMI NEPECMOTP.

MexayHapoaHbi ctaHgapT MCO 17123 cocTtonT 13 crieayroLmx YacTer nog oowmum HaMmeHoBaHneM «On-
TUKa 1 onTnyeckue npnodopbl. MeToamKn NoneBbiX UCMbITaHUA reoAe3nYeckux 1 Tonorpadouyeckmx npubopoBy:

-Yactb 1: Teopus;

-YacTtb 2: Hueenvpel;

-Yactb 3: TeogonuTsi;

-YacTtb 4: OnektpoonTryeckue gansHomepsbl (Mpubopbl EDM);

-YacTtb 5: neKTpoHHbIE TaXeOMETPb;

- YacTb 6: Bpaluarowimecs nasepsl;

-YacTtb 7: Ontudeckune npnbopbl 4N yCTaHOBKM MO OTBECY;

-Yactb 8: Nonesble ncnbitaHua GNSS-annapaTtypsbl B pexume «KnHematuka B peanbHoM BpeMeHn» (RTK).

Mpunoxerus A, B 1 C HacTosiLLero ctangapTa NnpMBegeHbl TONbKO A8 MHGopMaLnn.
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BBeneHue Kk mexxgyHapoaHomy ctaHpgapty UCO 17123

CtaHgapTt CO 17123 ycTaHaBnNMBaEeT NosneBble METOAUKM A1 ONPeAeneHns U OLEHKN NPELM3NOHHOCTH
reofie3anyeckmx NpnodopoB 1 BCMoMoraTesibHoro 060pyaoBaHus, UCMONb3yeMbIX AJ19 UISMEPEHUS B CTPOUTENBCTBE
N reogesnun. 3T NCMbITaHWs, B NEPBYHO 04epedb, NpeaHasHavYeHbl 451 NofeBbIX NOBEPOK HA MPUTOAHOCTb KOHK-
peTHoro npubopa ans BbINOMHEHUS BM3KNX HEOTNOXHbIX 3a4a4 U Ha COOTBETCTBME TPEOOBAHNAM OPYrnX CTaH-
OapToB. 3TV 3afaun He NpeanaratTCa Kak UCMbITaHUSA AN MPUEMKM UITK BbINMOSTHEHUS OLIEHOK, Doriee KoMMeKc-
HbIX MO XapaKkTepy.

MCO 17123 MOXHO paccMmaTpuBaTh Kak OAMH M3 NEPBbIX LLAroB B MPOLECCe OLEHKN HEONpeaeneHHOCTH
n3MepeHnst (a UMEHHO — U3MEPSEMON BENUYMHBI). HeonpeaeneHHOCTb pedynbraTta U3MepeHWs 3aBUCUT OT psaa
¢akTopoB. TN aKTOpbl BKIIKOYAKOT, MOMMMO MNPOYUX, MOBTOPSIEMOCTb (CXOAMMOCTL), BOCNPOU3BOAMMOCTb
(noBTOPSIEMOCTL B pa3Hble AHW) U TLATENbHYH OLEHKY BCEX BO3MOXXHbLIX MICTOYHUKOB MOrPELLUHOCTU B COOTBET-
ctBum ¢ PykoBoacteom MICO no BbipaXeHno HeonpeaeneHHoCTn B uamepeHun (GUM).

[laHHble noneBble MeTOANKM pa3paboTaHbl crieumnanbHO Anst NPUMeHeHWs in situ 6e3 NoTpebHoCTH B crieun-
anbHOM BCroMoraTenbHOM 060pyA0BaHNM U C LENbLO CBEAEHUST K MUHUMYMY BO30EeNCTBUIA aTMOCdEphI.
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MpeaucnoBue K HacTosiemy cTaHAApPTy

Llenbto paspaboTku rocygapCTBeHHbIX ctaHgapTtoB Poccuinckon ®epepauumn TOCT P MCO 17123-1 —
MOCT P NCO 17123-8 (nanee — MOCT P NCO 17123), siensieTcsa npsimoe npumeHeHne B Poccuickon Pegepauum
BOCbMW YacTen mexayHapogHoro ctaHgapta MCO 17123-1:2002 — MICO 17123-8:2007 nog o6Lmm HanmeHoBa-
HMeM «OnTuka n onTuyeckme npmbopbl. MeTOAMKM MONEBLIX UCMLITAHUIA Freoge3ndecknx u Tonorpaduyeckmx
NpubopoB» B NPaKTUYECKOW AEATENBHOCTM MO METPOIIOrMN B 00NacTu reofe3nyeckmx M3MepeHnin: npy paspaboTke
1 MPUMEHEHNN METOAWK BbINOMNHEHNS U3MEPEHWUIA, UCTIbITAHNSX (B TOM YMCIIE MPY UCTIbITAHWAX ONs LeNen yTBEpX-
[OEeHVs1 TUNa CpeAcTBa U3MEPEHUI), MOBEPKE U KAanMbpPOBKe reofe3nyecknx npnodopos.

BonblwmHcTBO AencTByowmx B Poccunckon ®egepaumm CTaHgapToB U METOAMK, PErMaMeHTUPYIOLLIMX Me-
ToAbl UCMbITAHU reofe3n4eckor annapartypsbl, 6bim paspaboTaHbl B 90-e rofbl NPOLLIOro Beka NPUMEHNUTENBHO K
annapaTtype OTe4eCTBEHHOIO MPOM3BOACTBA, pa3paboTaHHON paHee. 3T METOAbI HE OXBATbIBAKOT BCE COBPEMEH-
Hble BUAbl U3MEPEHUI B reo4e3un 1 He BCeraa COOTBETCTBYIOT METPONIOrMYECKUM U TEXHUYECKUM XapakTepucTu-
KaM COBpeMeHHOoI annapaTypbl. K Tomy e, HeKOTopble MeToAbl UCMbITAHWI HEMPUMEHUMbI K UMMOPTHBLIM Cpe-
cTtBaM usmepenunn (ganee — CW), coctaBnswowmm B HacTosilee Bpemsi oT 90 % go 95 % vcnonb3yemon B
Poccuiickon ®enepauum reogesnyeckoin annapatypsbl. [JlaHHble 06CTOSATENLCTBA NPMBENM K HEOOXOAMMOCTHU pas-
paboTkn METOO0B UCTbITAHNIA, COOTBETCTBYHOLLIMX COBPEMEHHOMY YPOBHIO.

MpumeHenwne ctaHgapTtoB cepumn FTOCT P ICO 17123 B reogesnyeckon 1 Tonorpadgmyeckon npakTuke no-
3BOSUT BbIMOJSTHATE OLEHKY METPOJSIONMYECKNX XapaKTEPUCTUK BCEX COBPEMEHHbIX BUAoB CW B moneBbIX yCrioBu-
X, aHaNOMMYHbIX YCNOBUAM 3KCMTyaTaumun. Takon nogxon gaet 6onee 4OCTOBEPHbIE 3HAYEHUS METPOOTMYECKMX
XapaKTepyCTUK, MOCKOIbKY MabopaTopHbie NCMbITaHUS, Kak NpaBuIio, AakoT 6oree BbICOKME 3Ha4YeHMs MPELIM3VOoH-
HOCTU, YEM Te, KOTOPbIE MOXXHO MOMNY4YNTb B pearbHbIX yCIoBUSX akcrnyataumm. [ns umnopTtHeix CY npyMeHeHne
3TMX CTaHOAPTOB AaeT BO3MOXHOCTb OLEHUTb METPONOMMYECKME XapakTEPUCTUKIN MO TEM METOAMKAM, KOTOpbIe
NCMonb3yTCA (PUPMaMU-U3roTOBUTENSAMM B MPOLIECCe 3aBOACKMX UCTIbITAHWI U TECTUPOBAaHUS.

OueHkn meTponormyeckmx xapaktepuctuk cootBetcTBytoT FTOCT P NCO 5725-1—2002 « TouHocTb (Mpa-
BUITbHOCTb U MPELM3NOHHOCTb) METOAOB M pe3ynbTatoB naMmepeHuin. Yacte 1. OCHOBHbIE MOMOXEHMSA 1 onpege-
NeHns».

\
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HAUUWOHANBHBLIN CTAHOAPTPOCCUMNCKOWU DPEQEPALMUMNU

FocypapcTBeHHas cuctemMa obecnevyeHusi eAMHCTBA M3MEepeHUn
ONTUKA U ONTUYECKUE NPUBOPbI
MeToauku noneBbIX WUCMNbITAaHUA reope3nyveckux M Tonorpaduyeckux npudopos
Yactb 3
Teopgonutbl

State system for ensuring the uniformity of measurements. Optics and optical instruments.
Field procedures for testing geodetic and surveying instruments. Part 3. Theodolites

DOata BBegeHusa — 2013—01—01

1 O6nacTb npuMmeHeHus

Hactoawmn CTaHOapT yCTaHaBIMBaeT METOAOUKN MNOJIEBbIX ncnbiTaHnm, KOTOpble HeobxoauMmo NPUHATbL NMpun
onpepneneHnn n oueHke npeun3noHHOCTU (I'IOBTOpSleMOCTM) TEOoO0JINTOB 1 BCNoOMoraTtesibHOoro O60pyﬂ,0BaHl/I$|, nc-
NnoNb3yeMbIX B CTPOUTENBCTBE N reoae3nn. 3TN ucnbiTaHns B nepeyto ovepenb npeaHasHa4veHbl 4514 nofieBblX
NOBEPOK Ha NPUrogHOCTb KOHKPETHOIO Te0A0STITa ANA peLleHnda TeKyLLI,eVI 3aJayn n Ha COOTBETCTBNE Tpe6OBaHM-
AM OPYrnxX CTaHOapToB.

HacToawmin CTaHOapT HE PacCnpOCTPaHAETCA Ha KOMIJIEKCHbIE MO XapaKkTepy ncnblTaHUA 4nd npuemMkm nnm
BbIMNOJTHEHUA OLLEHOK pa6oql/|x nokasarenen.

2 HopmaTuBHbIe CCbINKU

HwxecnepytoLLme OOKYMEHTbI, Ha KOTOpbIE NMPUBOAATCS CChINKU, ABNATCA 006593aTenNbHbIMU 4151 NPUMEHe-
HKS HacTosILLLEro cTaHaapTa. B OTHOLWEHM faTMpPOBaHHbIX CCbINOK AENCTBUTENBHO TOSbKO YKa3aHHOEe U3aHue.
B oTHOLLEHUN HeJaTMPOBaHHbLIX CChINOK AENCTBMTENBHO NOocneaHee nsgaHve nyonmkaumm (Bknoyas nobble ns-
MEHEHUST), Ha KOTOPYHO AaeTCs CCblfika.

MCO 3534-1—2006 Ctatuctuka. Crnosapb 1 ycrnoBHble 0603Ha4eHnsi. Yactb 1. TepMuHbI, UCMonb3yemMble
B TEOPWM BEPOSITHOCTU, U OOLLME CTAaTUCTUHECKNE TEPMUHBI

NCO 4463-1—89 MeToabl namepeHus B ctpontensctese. MoHTax n namepexme. Yactb 1. NnaHnposaHue n
opraHu3aums, Npoueaypbl USMEPEHUS, KPpUTEPUM NPUEMKN

MCO 7077—81 MeToabl uamepeHus B ctpoutensctee. O0LLME NPUHLMMLI U METOAbLI KOHTPOMSI COOMNOAEHNS!
pa3mepoB

MCO 7078—85 CtponTtenscTBo 3gaHuii. [Mpoueaypbl 4Ns pa3duBkm, namepeHust 1 Tonorpadonyeckor Cbem-
kn. CnoBapb 1 NpMMeYvaHuns

MCO 9849—2000 OnTunka 1 ontndeckme npmbopsl. leogesndeckue 1 Tonorpadguyeckme npmubopsl. Cnosapb

MCO 17123-1—2002 OnTuka n ontnyeckmne npnbdopbl. MeToamnkm NoneBbIX UCMbITaHWUIA Fe04e3N4eCcKUX 1
Tonorpaduyeckmnx npudopos. YacTb 1. Teopust

GUM PykoBOACTBO MO BbIpaXXeHWo HEONPEeAENEeHHOCTH B U3MEPEHUMN

VIM MexayHapoaHblIli CrioBapb OCHOBHbIX 1 OOLLMX TEPMWHOB B 06racT METPOorim

3 TepMuHbI 1 onpeaeneHns

B HacTosiwem cTtaHgapTe npuMeHeHbl TepMuHbl no CO 3534-1, NCO 4463-1, MCO 7077, NCO 7078,
MNCO 9849, NCO 17123-1, GUM n VIM.

U3paHue odmumansHoe
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4 O6Lwme NonoxeHus

4.1 Tpeb6oBaHus

Mepen ncnbiTaHUAMY onepaTop A0IMKEH yoeanTbCsl, YTO NPELM3NOHHOCTb M3MEPUTENBHOIO 060PyA0BaHNS
COOTBETCTBYET NOCTaABMNEHHOW N3MEPUTENBHON 3ada4e.

TeogonuT u ero BcnomorarensHoe 060pyaoBaHNe OOMKHbI ObITb HACTPOEHbBI B COOTBETCTBUM C MHCTPYKLUSI-
MW M3roTOBUTESS M UCMOMNb30BaHbI CO LUTATBaMM B COOTBETCTBMN C PEKOMEHAALMSIMU N3rOTOBUTENS.

Ha pesynbraTbl MU3MepeHuii BNINSIOT METEOPOSIOrMYecKkmne yCnoBus, 0COGEHHO rpaameHT Temnepatypsbl. [ac-
MypHOoe HeBO 1 HM3Kasa CKOPOCTb BETPA rapaHTMPYHOT Hanbornee GnaronpusTHelE NOrogHbIe yerosust. PakTnyec-
KvMe MeTeoporiormyeckme JaHHble M3MepPSOT A1 BBOAA NMONPAaBOK Ha aTMOCcepHble BO3AENCTBUSI 1 B UBMEPEH-
Hble paccTosiHusA. KOHKpeTHble yCnoBusi, NPUHUMaeMble BO BHYUMaHWE, MOTYT U3MEHATLCS B 3aBUCUMOCTU OT
TOrO, rae BbINOMHST U3MEPEHUS. DTN YCNOBMS OOIMKHbI yYMTbIBATh U3MEHEHUS TEMNepaTypbl, CKOPOCTU BETPA,
06nayHoCTb 1 BUAMMOCTb. OTMEYatoT Takke hakTnyeckmne norogHble yCrioBnst Ha MOMEHT M3MEPEHUS U TUM MO~
BEPXHOCTU, HaJ KOTOPOW 3TV 3MEPEHNS BbIMOMHSIOT. YCNOBWS, BbIOPaHHbIE AN UCNbITaHNSA, OOMMKHbI COBMadaTh
C OXVAaembIMy YCIOBUSIMU, B KOTOPbIX OyayT B A4€NCTBUTENLHOCTU BbINOMHEHLI M3MepeHust (cm. MCO 7077
nMCO 7078).

Mpw ncnbiTaHUAX, NPOBOAMMBIX B TabopaTtopuu, NonyyaroT pesynbrathl, B KOTOPbIX MPAKTUYECKN UCKITHOYe-
Hbl aTMOCEpPHbIE BO3AENCTBUSA, HO CTOUMOCTb TaKMX UCTIbITaHUIA O4EHb BbICOKA. B 3TOM CBA3M UX HE NpaKTUKyeT
DonbLUMHCTBO Nonb3oBatenei. MNpu ncnbiTaHnsx, NPOBOAUMbIX B TabopaTopmm, 3Ha4EHMS NPELM3NOHHOCTM MHOTO
fonblue, YeM Te, KOTOpbI€ MOSyyarT B MOSEBbIX YCMOBUSIX.

3HaueHne Npeun3oHHOCT TEOAONMTOB BbIPaXatoT B NepecyeTe Ha SKCNepMMEHTanbHOEe CTaHgapTHOe
(cpepHekBagpaTuyecKkoe) OTKINOHEHWE (CpedHeKkBagpaTnyeckas MorpeLlHoCTb) ropu3oHTaneHoro yrma (HZ), Ha-
Ontogaemoe 3a oguH NpYeM B ABYX NO3ULMAX NTMMOa 3puTenbHON TpyObl, nu BepTukansHoro yrma (V), Habntoga-
emMoe 3a o4uH nprem B 06enx Nno3numax numba 3puTensHom Tpyobl.

B HacTosiwem ctangapTe (pasgensl 5 1 6) npuBedeHbl 4BE METOANKN UCTIBITAHUIA B MOSIEBbLIX YCITOBUSIX.
Onepatop JomkeH BblibpaTb METOAUKY, KOTOopas Hanbornee COOTBETCTBYET KOHKPETHLIM TpebOBaHNsIM NpoeKTa.

4.2 MeToguka 1. YnpolleHHas MeTogMKa UCNbITaHUN

yI'IpOLIJ,eHHaﬂ MeToaunKa ucnblTaHM obecrneymnsaeT OLIeHKY TOro, HaCKOJbKO Npeun3noHHOCTb AaHHOIo Teo-
[OonNnTa HaxoauTCA B nNpedenax 3agaHHoro AonycTMMoro oTkioHeHus cornacHo MCO 4463-1.

YnpolyeHHasi MeToavka 06blYHO NpeaHa3HayYeHa Ans NPOBEPKM, HACKOMNbKO UCMOMb3yeMblii KpUTepUin npe-
LM3NOHHOCTY M3MepUTENbHOro 060pyaoBaHKs ¢ paboTatoLLMM Ha HEM ONepaTopoM NPUroAEH A5 BbINOSIHEHMS]
N3MepeHns No 3agaHHoOMY KpUTepuio TpebyeMon NpeLmn3MoHHOCTI.

yI'IpOLIJ,eHHaFl MeTOoAMKa OCHOBaHa Ha orpaHn4eHHOM vucne I/I3MepeHVII7I. |_|03TOMy TOJTbKO paccynTaHHoe
3KCMepUMeEHTanbHOe CTaHaapTHOE (CpeaHeKBaApaTUYECKOe ) OTKITIOHEHUE MOXKET YKa3blBaTb NOPSAOK KpUTepUs
NPEeLU3NOHHOCTI, LOCTUXMMOM Npr 06bIMHOM Nonb3oBaHuK. Ecniv TpebyeTcs 6oree TouHasi oLeHKa U3MepuTenb-
Horo npubopa v ero BCrnoMoraTensHOro 06opyaoBaHUs B NOSEBbLIX YCNOBUSIX, PEKOMEHOYETCS BbIMONHATL 6onee
CTPOryt0 MOSHYK METOAMKY UCMbITaHWs. CTaTUCTUYECKNE UCTIbITAHWS HA OCHOBE YMNPOLLIEHHOW METOANKM He npea-
nararTcs.

4.3 MeTtoguka 2. NonHass meToauKa UcnbITaHUN

MonHyo MEeTOAUKY UCTIbITaHUI NMPUHMMAIOT A1 OnpegeneHns Hannyylero AOCTKUMOro KpUtepus npeLm-
3MOHHOCTU KOHKPETHOIO TEOA0MTA M €ro BCroMoraternibHoro 060pyAoBaHUS B MOMEBbIX YCIOBUSIX.

NonHast MeToAMKa UCNbITaHUI NpeaHa3HavYeHa Afs onpeaeneHns aKCnepuMeHTanbLHoro CtaHaapTHOrO (cpea-
HeKBapaTU4eCKOro) OTKIOHEHWS TOPU3OHTaNbHOro UMM BEPTMKANbHOIO yrna, HabnogaemMoro 3a OAuH NpYem B
06emnx No3numsax numba 3puTensHON TPyob:

SiSO-THEO-HZ W SiSO-THEO-V-

MonHyto MeToaMKY UCMOMbL3YIOT ANS ONpeaeneHns:

- KpUTEPUSI NPELIM3NOHHOCTU B 3KCMIyaTaLM TEOA0NUTOB OTAENBHOW U3blCKaTENbHOW NapTUEN OgHUM Npu-
6GopoM ¢ ero BcriomoraTernbHbIM 060pyA0BaHNEM B JAHHOE BPEMS;

- KpUTEPMS NPELIM3MOHHOCTM B 3KCMITyaTaLmm OTAeNbLHOro npubopa B TeHEHNe ANUTENBHOTO BPEMEHM;

- KPUTEPUS NPELM3MOHHOCTU B 3KCMITyaTaLMm Kaxaoro 13 HECKOMNbKUX TEOAONMTOB, YTOObI 06NerynTb cpas-
HEHWe X COOTBETCTBYHOLLMX NMPELIUZNOHHOCTEN, AOCTMKMMbIX B OAMHAKOBbIX NMONEBbIX YCIOBUSIX.

2
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Heobxoaumo NpyMeHUTb CTaTUCTUYECKUE KpUTEPUM, YTODObI ONpeaennTb, NPUHAANEXMUT NN NonyYeHHoe
3KCMEePUMEHTarbHOE CTaHAapTHOE (CpeHEKBAAPATUYECKOE) OTKITOHEHWE S K reHeparibHOM COBOKYMHOCTY Teope-
TUYECKOTrO CpeaHEeKBaAPaTUYECKOrO OTKIIOHEHMS Npubopa G, NpyHaanexar N1 ABa UCMbITaHHbIX 00pasLia K O4HOM
W TOW XKe reHeparnbHON COBOKYMHOCTU 1 paBHa n oLumbka nokasaTens BbICOThI & HYIH0 U ocTanack HEU3MEHHOM
(cm. 5.4 n 6.4).

5 U3amepeHne ropusoHTanbHbIX YrnoB

5.1 KoHdurypaumsa mcnbiTatesibHOro rnons

durKcrpoBaHHble BU3MPHbBIE LIeN (YeTbipe BU3MPHbIE Mapku t ANs yNpoLLeHHOW METOAUKN N3MEPEHUs 1
MATb — A5 NOMHON MEeTOAMKM) A0IKHbI ObITb YCTAHOBMNEHbI MPUMEPHO B OAHOW rOPU30HTAarbHOW NIIOCKOCTM Ha
paccTosiHim oT 100 o 250 M Apyr OT Apyra 1 pacnorioXeHbl, Mo BO3MOXHOCTU, C paBHOMEPHBLIMU MHTEpPBanamMmu
MO ropu30oHTY. BM3MpHbIe Lienu AomkHbI UCMoNb30BaTbCs Takme, YToBbl X MOXHO Gbino HabnoaaTte 6e30LnGoYHo,
npeanoYTUTENbHO 3TO AOIKHbI ObiTb LEENN HUBETNMPHOMN PEMKN.

Qo

4

PucyHok 1 — KoHdurypaumsi ons n3amMepeHusi ropu3oHTanbHbIX YrioB

5.2 UamepeHus

[ns ynpoLeHHON MeETOAUKN YUCIO CEPUn U3MEPEHUN M, KOTOPble HEOBXOAMMO BbINOMHUTbL, PaBHO 1.

[nsi NOrHOM METOAUKN YNCIO Cepuii U3MepeHnin m =4, n U3MepeHns NPOBOAAT B Pa3NMYHbIX, HO HE 9KCTpe-
MarbHbIX MOrOAHbIX YCIOBUSIX.

Kaxpas i-a cepusi uamepeHuin ormkHa BKNYaTtb N = 3 NpMemMoB namMmepeHun (j) yrnos ana t=4 vmm t=5
BM3MNPHbIX MapOK namepsiembix yrios (k).

[na nonHoMm MeToamKM UCNbITAHUIA NPU HACTPOVKe TEOAONMUTA Ha pas3fnuyHble cepun U3MepeHnii ocoboe
BHMMaHne HeobxooMMO YAenuTb LEHTPUPOBAHMIO B TOYKE HA MECTHOCTM. [JOCTMXMMasa TOYHOCTb LiEeHTpUpOBa-
HUS, BbIpaXKeHHas B epecyeTe Ha 3KCrnepuMeHTarnbHble CTaHAapTHble (CpegHekBagpaTUdeckme) OTKITOHEHNS,
cnegyowas:

- MexaHn4yeckumn oteec: 1—2 MM (Xyxe B BETPEHYIO MOroay);

- OMTUYECKMI UNK NnasepHbIn ueHTpup: 0,5 MM (HacTPONKy NPOBEPSIOT B COOTBETCTBUMN C UHCTPYKLMUSIMM
N3roToBUTENS);

- LeHTpupytoLas penka: 1 mm.

MpumedyaHne— [Ona uenen, pacnonioxeHHbIX Ha pacctoaHun 100 M, cMeLleHre OT LieHTpa Ha 2 MM MOXET
NPUBECTM K OTKINOHEHUO Habnogaemoro yrna Ha 4" (1,3 MroH). Yem kopode paccTtosiHue, Tem Gonblue adgekT.

BuanpHble Mapku A0mKHbI ObITb BUAHbBI B KAXA0M Npreme B no3vumm | numba 3putensHon Tpybbl B nocrneno-
BaTENbHOCTM MO YaCOBOW CTperke 1 B no3uumm |l numba 3putensHon TpyObl B NocreoBaTenbHOCTU NPOTUB Yaco-
BOW CTpenku. [pagyvpoBaHHbIN Kpyr Heo6xoaMMo noBopaymeaTh Ha 60° (67 roH) nocre Kaxgoro npuema nsmepe-

3
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HusA. Ecnn dpusmyeckoe BpaLLeHne rpagyvpoBaHHOIO Kpyra HEBO3MOXHO, Kak Hanpumep B 3N1EKTPOHHbIX TEO40NN-
Tax, HUXKHIOK YacTb TEOA0NMTa MOXHO MOBEPHYTL NpnbnmantensHo Ha 120° (133 roH) Ha TpeHore.

5.3 Pacuet
5.3.1 YnpolweHHasa meToaMKa U3MepeHumn

Pesynerathl U3MepeHuin OLLeHNBAIOT MO METOAY HanMeHbLUMX kBagpaToB. OAuH ropu3oHTarbHbIN yrorn 060-
3Ha4aroT C NMOMOLLBIO X; | UIU X i |, UHAEKC j ABMSETCS HOMEPOM NMpUemMa U3MepPEeHUs, 8 MHAEKC K — HOMepoM
namepsiemoro yrna. Lindpel | 1 1l ykaseiBatoT no3mumio numoéa 3putensHOn Tpyosbi.

PaccuntbiBaloT cpegHme 3Ha4eHus nokasaHui B AByx no3unumsax | v Il numba 3putensHom Tpy6obl

C Xjk)+ X £180° (X401 + X & 200 roH
Xk = 5 - ;

);j:1, 2,3 k=1...4 (1)

BblumTaHme ropusoHTanbHoro yrna Ne1 npusoguT K cnegytoLemy:
CpeaHue 3HayeHus yrnoB, ucxoas us n = 3 npuema namepeHuii yrna Ne k

' L} 1
_ Xkt Xok T X3k

Xk - 3 ’ k = 1,...,4. (3)
Mo pasHocTam
djk =X —X},k; j=123; k=1..,4. (@)

[na kaxxgoro yncna npueMoB cpegHee apnumeTnyeckoe 3Ha4YeHUin

_ diq+diy+dig+d;
e e e R W X} (5)

OTKyZa Nnorny4atoT OCTaTKu

/ K j:1! 21 3; k:1,,4 (6)

3a VCKMHYEHEM MOrPELLHOCTEN NPU OKPYTIIEHWN, Kbl HAGOP NPUEMOB M3MEPEHUSI AOMMKEH YA0BMET-
BOPSITb CIeAyHOLLEMY YCIIOBUHO:

4
k=0 j=123. (7)
k=1
Cymma kBagpaToB OCTaTKOB paBHa

3 4
Yr2=3 ¥r?. (8)
j=1k=1
Ons n = 3 yicna npuemos Ans t = 4 BU3WPHbIX MAPOK (M3MEPEHHbIX YITI0B) YMCIO CTeneHer cBoboabl
paBHO
v=(31)-(4-1)=6 9)

1 3KCNepuMeHTanbHoe cTaHaapTHoe (CpeaHeKBaapaTMYeckoe) OTKIOHEHUE S yIma X;y, M3MEPeHHOro 3a 0amnH
npviem, Habnogaemblii B ABYX NMO3MLMSIX TMMGa 3pUTENbHOM TPpyObl, COCTaBUT

5.3.2 NonHaa meTogMKa UcnbITaHUA

OueHkKa n3aMepeHHbIX 3Ha4YeHn NnpeacTasnseT cobon obpaboTky ypaBHeHU No HabnogeHuaM. B npegenax
I cepum U3MepeHnii OfH roOpU3OHTAasTbHbIN Yron 0603HAYAIOT X i | UMK X; i || IHAEKC j ABNSETCS HOMEPOM npriema

4
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N3MepeHusl, a UHAEKC kK HoMepoMm yrna (Bu3mpHor Mmapku). Lindppsl | v 1l ykassiBatoT No3numio numba 3puTensHom
TpyObl. Kaxkgyto n3 m = 4 cepuin uamepeHuii OLIEHMBAKOT MO OTAEITbHOCTMU.
CHavana onpefensioT CpeaHne 3HauYeHus

X _ Xj,k,| + Xj,k,|| + 180O _ Xj,k,l + Xj,k,ll + 200 roH .
ik = 2 = 2 ’

j=123; k=1..5 (1)
nokasaHui B AByx no3mumsx | n Il numba 3putenbHoi Tpybbl. BeiumntaHue yrina Ne 1 npuBoauT k cnegyrowemy:
Xju=Xjx—X;1:j =123 k=1..5. (12)

CpepHee 3HadeHUs yrnos, UCX0As U3 n = 3 npyema namepenuin yrna Ne k:

X1k + Xok + X3

)?k :f, k:1,,5 (13)
Mo pasHocTsam
djk =Xi = X},k? j=123; k=1..,5 (14)

ANA Kaxaoro Habopa namepeHuii cpeaHee apuMeTUHECKOoe 3HaYeHne

_ o diy+diy+dig+dig+d;
dy = L2 8 TS j_q23, (15)

OTKyZa MonyyatoT ocTaTkm

fj’k = dj,k - d

5 =123 k=1..5 (16)

3a uckrnoyeHnem HOFpeLUHOCTeVI NPn OKPYrneHun, KaxKabIn Ha6op npnemoB I/I3MepeHl/Il7I OOJKeH yaoBneT-
BOPATb Cclneaytouemy yCrnoBuo:

Cymma kBafpaToB OCTaTKOB /-1 CEpUn M3MEePEeHUiA paBHa

3 5
2,«/2 = 2 zrﬁk' (18)

j=1k=1

Onsa n = 3 npyuema usamepeHun ons t = 5 BU3MPHbIX Mapok (M3MepsieMbIX YrNOB) AN KaXaom Cepun Yncro
cTeneHen cBobobl paBHO

v;=(3-1):(5-1)=8 (19)

W BKCTiepUMeHTanbHoe CTaHAapTHOe (CPeAHeKBaapaTUYECKOe) OTKIOHEHNE S YrNa X, B3ATOE B O4HOM Habope
npvemoB, HabngaeMom B ABYX NO3VUMAX NMGa 3puTenbHOM TpyObl, JOCTOBEPHOE OIS i~ cepun N3MepeHunit
COCTaBUT

3 r? T r?
s = N (20)

OKcrnepvMeHTarnbHOe CTaHAapTHOe (CpeaHeKBadpaTUYeCcKOoe) OTKIIOHEHUWE S FOPU3OHTANbHOIO yrna, Ha-
6ntogaemoro B o4HOM npueme (cpegHeapuMeTUyeckoe nokasaHuin B AByX NO3ULMSX 3pUTENbHOM TpyObl) co-
rMacHO HacTosilLeMy CTaHgapTy, paccyMTaHHOEe Mo BCEM m = 4 cepusiM U3MEPEHUI MpU 4Yucre CTeneHen
cBoboabl

v =4v,;=32; (21)
5
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4 4
T3P T3P
i=1 i=1

(22)
S= v {732 =

SISO-THEO-HZ = S- (23)
5.4 CtaTuctnyeckue ucnbiTaHUsA

5.4.1 O6wume nonoxeHus

CratucTnyeckne UcnbITaHs peKOMEHAO0BaHbI TOSbKO Ars MOSIHON METOAMKM UCTbITaHns. [ns uHtepnpeTta-
LW pesynbTaToB CTaTUCTUYECKME UCTbITAHMS BbINOMHAT, UCNOMNb3Y4:

- 9KCNepuMeHTanbHoe CTaHAapTHOe (CpeaHeKBagpaTNYeCcKoe) OTKIIOHEHME S TOPU3OHTANBHOIO yrna, Ha-
Ontogaemoro 3a 0guH NpYeM B ABYX NO3MLMAX MMMba 3puTenbHOM TpyObl.

YUT0Obl OTBETUTL Ha CreayHoLLMe BONPOCHI:

a) byget nu paccunTaHHoe cTaHgapTHOe (CpeaHeKBagpaTUYecKoe) OTKIIOHEHME S MEHbLLE, YEM COOTBET-
CTBYHOLLIEE 3HAYEHUNE G, YCTAHOBIIEHHOE N3rOTOBUTENEM, MU MEHBLLE, YeM ApYroe NpeaBapuTenbHO onpeaeneH-
HOe 3Ha4veHve G?

b) MpuHaanexat N ABa 3KCNepPUMEHTAaNbHbLIX CTaHAAPTHLIX (CPEAHEKBAAPATUHECKNX) OTKIIOHEHUS S U S,
onpegerneHHble A5 ABYX BbIOOPOK M3MEPEHWIA, K OHOW U TOW XKe reHepasibHOM COBOKYMHOCTM, MPEANOSIOKUB, YTO
ob6a obpasua MMerT OAMHaAKOBOE YMCIo cTeneHen cBoboabl v7?

JKcneprMeHTarnbHble CTaHAapTHble (CpeaHeKBaapaTUYEecKne) OTKIOHEHNUA S U § MOMyYakoT Us:

- OBYX BbIOOPOK M3MEepPEHMI, BbIMOSTHEHHbBIX HA OAHOM U TOM e TeogonMTe pa3HbiMu HabnogaTensamu;

- OBYX BbIDOPOK M3MEpPEHWI, BbIMOMHEHHbIX HAa OAHOM U TOM Xe Teo40NnTe B pa3HOe BPEMS;

- OBYX BbIOOPOK M3MEPEHWNIA, BbINOSHEHHbIX Ha Pa3HbIX TEOA0MMTaX.

[nsa cnegyowunx ucnsiTaHnin yposeHb gosepus 1 — o = 0,95 n cornacHo npegHasHadYeHo U3MepPEHUI
npeanonaraeTcs, YTo YMCNO CTENeHen cBoboabl v = 32.

Ta6nuuya 1— CraTucTUYEcKUe UCTbITaHNA

Bonpoc Hynb-runotesa AnbTepHaTuBHas runortesa
a) s<o s>c
b) 6=0 G#06

5.4.2 Bonpoc a)

Hynb-runoTesy, yTBepXaatoLLyto, YTO SKCNepUMeHTanbHoe cTaHdapTHOe (cpeaHeKkBadpaTnyYeckoe) OTKIIo-
HeHMe S rop13OHTANBHOIO HanpaBrieHus!, HabnoaaeMoro B 06erx NO3NLMSIX, MEHbLLE I PaBHO TEOPETUYECKOMY
W1 NpeaBapuTenbHO onpeaeneHHOMY 3Ha4YeHM IO G, He OMPOBEPTatoT, ECIW BbINOSTHEHO CreAyoLLee YCroBue:

2
s<g. bV (24)
A%
2..(32
s<o.y e (25)
X5 05(32) = 46,19 ; (26)
46,19
s<o- T35 (27)
s<6-120. (28)

B NPOTUBHOM Clly4ae HyIb-rmnoTe3y oTBepraroT.
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5.4.3 Bonpoc b)
B cnyyae aByx pasHbix 06pasL0B UCMbITaHWE NOKA3bIBAET, MPUHAAIEXAT NN ABa 9KCMNEPUMEHTarbHbIX CTaH-
JapTHbIX (CpeaHeKBaapaTUYECKnX) OTKIOHEHNA S U S K OOHOM U TOW e reHeparbHO COBOKYMHOCTM. CooTBET-

CTBYHOLLYH HYIb-TMNoTesy 6 = G He onpoBeprakT, eCln BbINOJTHEHO Crieaytollee ycrioBue:

R L |

Fi_go(Vv) — 52 © F1—0£/2(V,V), "

T Fo,075(3232). .

Fo075(3232) ~ s2 , : Y

Foe75(32,32) = 2,02; o
s2

0,49 < 2 <202. .

B npoTvBHOM Criyyae Hynb-riMnoTesy OTBEpratoT.
Uncro cteneHeil cBo60AbI 1, TakuM 06pa3oM, COOTBETCTBYIOLLIME SKCTIEPUMEHTANbHBIE 3HAaYEHUS Y %_(V),
Fi_w2(v, V), (B39Tble N3 CMIPABOYHMKOB MO CTAaTUCTVKE) USMEHSIKOT, €CININ aHanM3npyT APYroe YMC0o N3MEPEHNIA.

6 W3mepeHue BepTUKaSbHbIX YrNnoB

6.1 KoHdwurypaumsa ucnbitatenbHOro nons

TeoponuT yctaHaBNMBatoT Ha PACcCTOSIHMK NpUMepPHO 50 M OT BbICOKOTO 3aaHus. B aToM 30aHumn Heobxoau-
MO BbIOpaTh UM YyCTaHOBUTb YETKO OMnpeaerieHHble TOYKM (AeTany OKOH, Yribl KUPNnYen, AeTanu aHTEHH U T. .)
MM BU3UPHBbIE MapKK, KOTopble COMKCUPYHOT Ha CTEeHe, Tak YTOObl OXBaTUTb AMana3oH BEPTMKarbHOrO yrna, paBHo-
ro npumepHo 30° (CM. pUCYHOK 2).

2
—} 3
—t 4

PucyHok 2 — KoHdurypauust Ans MaMepeHust BepTUKarbHbIX YrroB

6.2 UamepeHus

Mepen NnpoBedeHVeM N3MepPEHUn TEOJ0NUT BbIAEPKMBAIOT B OKpyxatoLLer cpeae. Ha ato TpebyeTcst okono
2 MVH Ha KaxabIn rpagyc Lienbcus pasHocTu Temnepatyp Te0A0NUTa 1 OKpyXatoLLen cpeap.

Ans ynpoLeHHoNn MeToAMKN N3MEPEHUI BLIMOMNHAOT m = 1 ceputo UISMEPEHUI BEPTUKANBHOTO Yrna X;,
KOTopasi COCTOUT U3 N = 3 NPUEMOB U3MepeHus (') namepsiemblx yrnos Ans t = 4 BU3MPHbLIX Mapok (k).

[ns nonHoOM MeTOAMKM U3MEPEHUA m = 4 cepumn 3MepeHUN (i) BbINONHAIOT B pa3fnyHbIX, HO HE 3KCTpeMarb-
HbIX MOrOAHbIX ycnosusix. Kaxaas cepus (i-9) M3MepeHu BKItovaeT n = 3 MPUeMoB n3MepeHuns (f) yrnos Ans
t = 4 BU3MPHBIX MapoK (k). t = 4 BU3MPHbIE Mapku (M3MepPSIEMBbIX YIIOB) AOMKHbI ObITb BUAHbI B K&XA0M 13 n =3
npuemoB B no3uuum | numba 3putensHom TpyObl B NocnefoBaTenbHOCTM OT BU3MpHO Mapku Ne 1 oo mapkm Ne 4,
1 B TOM e Habope B nosmuum |l numba 3putensHom Tpyobl B nocnegoBaTenbHOCTH OT mapku Ne 4 oo mapkm Ne 1,

6.3 Pacuer

PesynbtaTtbl UamepeHuin oLeHBatoT No METOAY HaMMEHbLUMX KBaapaToB. B pamkax i- cepun OanH BepTu-
KanbHbIN yron (HopMarnbHO 3eHWUTHbIN yron) 0603Ha4aloT C MOMOLLBIO X | UMK X; i 1, UHAEKC K — HOMep 13meps-
emoro yrna (BusupHomn mapkm). Lindppsl | n |l ykaseiBatoT nosuumio numba 3puTensHo TpyObl. B nonHo metoaunke

NCMbITaHUI Kaxayto U3 m = 4 cepuii UaMepeHnii OLEHMBALOT N0 OTAENBHOCTU.
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B nepByto ouepeab paccunTbIBalOT CPpeaHme 3HaYeHs!

\ Xj’k|—Xjk||+360o Xjk|—Xjk||+400r0H

Xjk=""—"""23 = 1 i=123 k=1..4 (33)

nokasaHui B OBYX NO3NLUNAX Inll numba 3pVITeﬂbHOI7I TPYGbI. Ha 911 3Ha4eHus He BnnsieT norpeLHOCTb HAEKCa
BbICOTbI 5,-. |_|0FpeLIJHOCTb MHOEeKCa BbICOTbI 6,- paccynTbiBaOT AJ4 Kaxxgomn cepumn VI3MepeHVIl7I no oTAes1IbHOCTU
(peKOMeHﬂ,yeTCﬂ TOSbKO A1 NOSIHOM METOANKMN I/ICI'IbITaHl/IFl)

3 4 3 4
|+Xk||—360 |+Xk||—400r0H
—%22 I %22 L , (34)
4
o
6:i:1
4

CpepHee 3HayeHve BepTHKanbHbIX YrioB no n = 3 ans yrna Ne k paBHbI

X1k + X5, + X5
X = TR k=14 (35)

OTKy,EI,a nony4yaroT OCTaTKMN

r

k= Xj

k=X J=123 k=1..4 (36)

3a UCKIYEHEeM NOTPELLHOCTE NPY OKPYTTIEHUN, OCTaTKM BCEX NPUEMOB U3MEPEHMS OOMKHbI Y0BNEeTBO-
PATb CreayoLeMy YCroBuio

3 4
> Xrf =0 (37)

3 4
Xt =% Yk (38)

[na n = 3 npueMoB namepeHns BEpTUKanbHbIX YrioB s { = 4 MapKku B KaXOOM Crydae YMcro cTeneHemn
cBobOabI paBHO

= (3-1)4=8 (39)

V1 3KCTIepUMEHTanbHOe CTaHaapTHOe (CpeaHeKBaapaTNieckoe) OTKIIOHEeHME S; BEPTUKANbHOMO Yrna X;,, B3ATOe
B 0OHOM Habope NpremMoB, HabrnogaemMon B ABYX NO3UUMAX Numba 3puTenbHoi Tpybbl, 4OCTOBEpHOE ANS j-I
Cepumn N3MepeHuii, CocTaBuT

IZr,-2 T r?
s = v =178 (40)

Cnepgytowwime ypaBHeHus (41) n (42) NPUMEHSIKOT TONBKO K YNPOLLEHHON METOAMKE UCTIbITAHWUNA:
V=V, (41)
S =8;. (42)

CnepgytoLume ypaBHeHUs (43) — (59) NpUMEHSIIOT TONBKO K MOSTHOW METOAMKE UCMbITaHUN.
[ns akcneprmMeHTanbHOro CTaH4ApTHOro (CpeAHEKBaAPaTUYECKOrO) OTKNOHEHUS S, PACCYMTAHHOTO As BCeX
m =4 cepuii N3MepPEHUIA, YNCITO CTENEHE CBOBOAbI paBHO

v =4v,;=32 (43)




roCTP UCO 17123-3—2011

1 3KCMEepPUMEHTarnbHOEe CTaHOapTHOE (CpegHeKBaapaTMieCcKoe) OTKIIOHEHWE BEPTMKabHOIO yria, Habngaemoro
B 06eunx No3numusax numoa 3puTenbHON TpyObl, pacCYMTAHHOIO ANS BCEX M = 4 cepuin U3MepeHui, paBHO

S|so-THEO-V = S-
6.4 CtaTuctuyeckue UcnbIiTaHUs
6.4.1 O6Lwme NnonoxeHus

CratucTnyeckne UcnbITaHUs pEKOMEHA0BaHbI TONbKO AN NOSTHON METOAMKN UCTbITaHus. [ns uHtepnpeTa-
LM pe3ynbTaToB CTAaTUCTUYECKME UCTIbITAHMS BbIMOSHSAIOT, UCMONb3yH crieqytoLLlee:

- 3KCMeprMeHTarnbHoe CTaHOapTHOE (CpegHeKBaapaTUYECKOEe) OTKITOHEHNE S BEPTMKAbHOTO Yria, Habnto-
OaeMoro B ABYX NO3nLMSAX Nmba 3pnTensHom Tpyobl;

- MOrPELUHOCTb MHAEKCA BbICOTbI & (OpMeHTaLMs BEPTMKanbHOro Kpyra) 1 ero aKCnepMMeHTarnbHOe CTaHaapT-
Hoe (CpedHekBagpaTUYecKoe) OTKITOHEHME S;.

UT0ObI OTBETUTL Ha CriegytoLme Bonpockl (CM. Tabnuuy 2):

a) bBygeTt nu paccumMTaHHoOe cTaHgapTHOE (CpeaHeKBagpaTUYECKOe) OTKIIOHEHNE S MEHbLLE, YeM COOTBET-
CTBYHOLLIEE 3HAYEHWNE G, YCTAHOBIIEHHOE N3rOTOBUTENEM, U MEHbLLE, YEM pYroe NpeaBapuTenbHO onpeaeneH-
Hoe 3Ha4eHue G?

b) MpuHagnexar nv gBa aKkcrnepuMeHTasnbHbIX CTaHAapTHLIX (CpeAHEeKBaapaTUYECKMX) OTKITOHEHUSI SU S,
onpefeneHHble ANs ABYX BbIOOPOK M3MEPEHWIA, K OHOW U TOW e reHeparnbHOM COBOKYMHOCTU, NPEANONIoKUB, YTO
0b6a obpasLia MMeT O MHAKOBOE YMCIOo CTeneHen cBoboabl v7?

OKcnepuUMeHTarbHble CTaHAapTHbIE (CpeaHeKBaapaTUHECKMe) OTKIIOHEHUA S S MOMyHatoT Ua:

- OBYX BbIOOPOK N3MEPEHUIA, BbIMONTHEHHBLIX HA OAHOM 1 TOM e TeOA0NNTE pa3HbiMU HabnaaTensmu;

- ABYX BbIOOPOK M3MEPEHUI, BbINOSIHEHHbIX HA OOHOM M TOM XXe TEOA0NUTE B pa3HOe BpeMS;

- OBYX BbIOOPOK M3MEPEHWIA, BbINMOMHEHHbIX Ha pa3HbIX TEoA0NMTaXx;

c) BygeT N NorpeLlHOCTb MHAEKCa BbICOTHI & paBHa Hymno?

[nsa cnegyoLwmx ncnoiTaHnin yposeHb gosepus 1— o = 0,95 n, cornacHo npegHasHa4yeHuo N3MepeHn,
npeanonaraeTcsi, YTO YMCIO cTeneHer csoboapbl v = 32.

Tab6nuuya 2 — CTaTMcTMYecK1e UCMbITaHNSA

Bonpoc Hynb-runoTtesa AnbTepHaTuBHasa runortesa
a) s<o s>o
b) 6=0 G#0
c) 6=0 6%0

6.4.2 Bonpoc a)

HyJ'Ib-FVII'IOTe3y, YTBEPXKOAKLWYH, YTO 3KCNnepnmMmeHTalribHOe CTaH4apTHOe (cpenHeKBaupaTqueCKoe) OTKIoO-
HeHune S BepTuKaribHoro yrna, HabnogaemMoro B OBYX NO3NUMAX, MEHbLLE UMK paBHO TeOPETUYEeCKOMY Uinn npea-
BapuTeribHO onpeaerieHHoOMY 3Ha4eHUo G, He OnpoBepraroT, eClin BbIMOJIHEHO crieaytoulee ycrnosmne

2
s<o.y el (46)

. 18.95(32) ; (47)
32
X505(32) = 46,19; (48)
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s<o. 289, (49)

s<o-120. (50)
B NPOTUBHOM Clly4ae HyIb-rmnoTesy oTeBepraroT.

6.4.3 Bonpoc b)

B chny4ae OByX BbI60pOK M3MepeHMl71 MCNbITaHWE NOKa3bIBaAET, NpUHaANeXxart N ABa 3KCnepnMMeHTarnbHbIX

CTaHOapTHbIX (CpedHeKBaOpaTUYecKX) OTKIMOHEHUA S U S K O[HOM M TOM Xe reHeparnbHOW COBOKYMHOCTY.
COOTBETCTBYIOLLYIO HYMb-TUMOTE3Y G = G HE OMPOBEPratoT, EC BbINOHEHO CreayoLLee YCIoBue:

Fran(vy) 3 (51)

1 2

T

Foors(3232) 52 © Fo.075(3232) - .

Fo075(32,32) = 2,02; N
82

049 < 57 <202. .

B npoT1BHOM criyyae Hynb-rnoTesy OTBEpratoT.
6.4.4 Bonpoc c)

rI/II'IOTGSy, yTBEepXXOakLyr, YTO NOrpellHOCTb NHAOEKCA BbICOTbI ) paBHa HyIo, He onpoBeprarT, €CIN Bbl-

NOJIHEHbI ClneayroLline yCrnoBus:

8] < S5Xt1_cya(V); (595)
8] < s5xtp 975(32); (56)
s S
T iz Vs 57)
to.975(32) = 2,04, (58)
s
81< 7,5 204<503. (59)

B npoTuBHOM Cny4vae Hynb-rmnoTesy OTBEPratoT.
Yucno cTeneHeit cBoboabl 1, TakM 06pa3oM, COOTBETCTBYHIOLLME SKCNEPUMEHTANbHbBIE 3HAUYEHNS Y24 (V),

Fia2(V,v) Nty (v) (B3STble N3 CNPaBOYHMKOB MO CTATUCTUKE) M3MEHSIKOT, €CMNY aHanM3npyoT Apyroe YNCno name-
peHui.

10



A.1 U3mepeHus

MpunoxeHune A
(cnpaBo4Hoe)

MpumMep ynpoLLeHHON MeTOAMKM UCTIbITAaHUA

(ropusoHTanbHbIE Yribl)

Tabnvua A.1 cogepxut B cTonbuax 1—4 M3MepeHHble 3HaYEHUsT Xj x| W X; i |i-

Habniogarens: C. Munnep
[Moropa: conHeyHo, 10 °C
Mpnbop, TMn 1 Homep: NeNe xxx 630401
[Oata: 1999—04—15

MpwumeyaHue— Kpyr npubopa pasgeneH Ha 400 roH (Bmecto 360°)

Tabnwuuya A.1— V3mepeHusa n octaTku

roCTP UCO 17123-3—2011

2 3 4 5 6 _7 8 9 10
J k Xikl Xk 1 Xjko Xj o Xk ko Tk rﬁk )
roH roH roH rOH roH MTOH MrOH MroH2
1 1 310,475 110,470 310,4725 0,0000 0,0000 0,0 0,0 0,00
2 6,131 206,126 6,1285 95,6560 95,6553 -0,7 -0,7 0,49
3 130,481 330,477 130,4790 220,0065 220,0058 -0,7 -0,7 0,49
4 208,878 8,872 208,8750 298,4025 298,4040 1,5 1,5 2,25
> 655,965 655,945 655,9550 614,0650 614,0651 0,1 0,1 3,23
2 1 376,749 176,744 376,7465 0,0000 0,0 -0,5 0,25
2 72,403 272,398 72,4005 95,6540 1,3 0,8 0,64
3 196,753 396,749 196,7510 220,0045 1,3 0,8 0,64
4 275,154 75,148 275,1510 298,4045 -0,5 -1,0 1,00
> 921,059 921,039 921,0490 614,0630 2,1 0,1 2,53
3 1 42,049 242,044 42,0465 0,0000 0,0 0,6 0,36
2 137,705 337,700 137,7025 95,6560 -0,7 -0,1 0,01
3 262,056 62,050 262,0530 220,0065 -0,7 -0,1 0,01
4 340,454 140,449 340,4515 298,4050 -1,0 -0,4 0,16
> 782,264 782,243 782,2535 614,0675 2,4 0,0 6,30*

* 3HaveHVs npeacTaBnalT Xr2.

A.2 Pacuet

CHauarna sHa4YeHusi X;j PacCUUTBLIBAIOT C U3MEPEHUAMU X; x| U X;i . B dopmyne (1) Bmecto + 180° noacrasunm
+ 200 roH (cm. ctonbeu 5 B Tabnuue A.1).

3aTem 13 3Ha4eHNn X;  BbIMUTAIOT U3mMepsiemblin yron X;| Ne 1. Takue 3HaYeHus Xj, paccyYuTbIBAKOT B COOTBETCTBUM
¢ doopmynoii (2) (cm. ctonbey 6 Tabnuubl A.1).

CronGel, 7 Tabnuubl A.1 COOAEPXUT CPEOHME 3HAYEHUS X) YMEHBLUEHHbIX YrIIoB Xjk [em. cpopmyny (3)].

PasHoctw d; nomyyatoT 13 3HaveHum X 1 Xjk no cpopmyrie (4) (cm. ctonbupl 6 — 8 Tabnuubl A.1).

11
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. Ans kaxporo Habopa yrnos cpefHee 3HaueHue d; v dj) paccunTbiBalOT B COOTBETCTBMM C (hopmynoii (5)

(Xdjx =4d; cm. crpou 3 , cTon6ed 8 Tabnuup A.1).
k= _
MoncTasume 3HaueHus dj, U d;, paccuUTLIBAKOT OCTaTKM fj, no hopmyne (6) (cm. cTonbeu 9 Tabnuusl A.1).

Cymmy zrz = 6,30 MroH? 3aTeM paccuMTLIBAIOT CO 3HaYeHsIMK 13 cTonbua 10 Tabmmusl A.1 [no dopmyne (8)].

OKcnepuMeHTanbHoe CTaHOapTHOe (CpefdHEeKBafpaTUHecKoe) OTKIIOHEHVE W3MEPSEMOro yrna X, W3MepeH-
HOro B 04HOM Habope vM3mepeHuin B AByx nosvumax numba | n |l 3putensHon Tpybel, B cooTBeTCTBUM C hopmynon (10)
cocTtaBnset

{ 2
s = 6’30%% = 1,0 MroH.

B kayecTBe apudmeTnyeckor NPOBEPKM AN KaXAoro Yvicna npuemoB uamepennii (j = 1, 2, 3) cymmbl B ctonbuax
Tabnuubl A.1 JOMKHBI COOTBETCTBOBATL CNEAYHOLMM YCIOBUAM (3@ UCKIMOYEHMEM MOrpeLUHOCTEN MPWU OKPYIIeHNN):

- cymma B ctonbue 3 nntoc cymma B ctonbue 4 AomkHbl ObiTb paBHbI yABOEHHOW cymme B ctonbue 5+ -200 roH
(L mopxopsiiee Leroe Yncrno)

655,965 + 655,945 = 2 - 655,9550;

921,059 + 921,059 = 2 - 921,9490;

782,264 + 782,264 =2 - 782,2535;

-cymma B ctonbue 5 MUHYC y4yeTBEepeHHOe 3HadeHue wuamepsiemoro yrna Ne 1 gorpkHa ObiTb paBHa cymme
B ctonbue 6 * - 400 roH (L — noaxopsLlee Lenoe Y1cno)

655,955 — 4 - 310,4725 = 614,065 — 3 - 400;

921,049 — 4 - 376,7465 = 614,063 — 3 - 400;

782,2535 — 4 - 42,0465 = 614,0675 + 0 - 400;

- pasHOCTb Mexay cymmon B ctonbue 7 n cymmon B ctonbue 6 gormkHa ObiTe paBHa cymme B cTonbue 8

614,0651 — 614,065 = + 0,0001;

614,0651 — 614,063 = + 0,0021;

614,0651 — 614,0675 = — 0,0024;

- cymma B ctonbue 9 gomkHa ObiTb paBHa Hynto [cM. chopmyny (7)];

- Cymma BCex ABeHafuatu 3HadeHun B ctonbue 6 gomkHa ObiTb paBHa yTPOEHHOW CyMME 4YeTblpex 3Ha4eHun
B cTonbue 7

614,065 + 614,063 + 614,0675 =~ 3 - 614,0651;

- CymMMa Bcex ABeHaduaTy 3HavyeHui B cTonbue 8 aomkHa ObiTb paBHA HyIHO

0,1+21-24 =-0,2 =0.

12
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MpunoxeHune B
(cnpaBo4Hoe)

MNpumep NnoNHOM MEeTOAMKU UCTbITAHUSA
(ropu3oHTanbHbIE Yribi)

B.1 U3mepeHuns
Tabnuua B.1 copepxut B cTonbuax 1—4 n3mMepeHHble 3HAYeHUs X; .| U X; || cepun namepennin Ne 1 (cepum
namepeHnii Ne 2, 3 u 4 He onybnukoBaHbl B cTaHaapTe).

Habntogartens: C. Munnep
Moropa: coriHeyHo, 10 °C
Mpubop, TN 1 Homep: NeNe xxx 630401
[arta: 1999—04—15

Tabnuuya B.1— N3vepeHns n octatkmn cepum Ne 1

1 2 3 4 5 6 _7 8 9 10
J k Xk Xi ki Xi ko Xjjo Xk e T o rj":k ,
("?

1 1 28 12 37| 208 12 42| 28 12 39,5 0 00 00,0 0 00 00,0 0,0 0,1 0,01
2 83 50 35| 263 50 40 | 83 50 37,5 55 37 58,0 | 55 38 00,3 2,3 2,4 5,76

3 141 45 30| 321 45 35| 14145 32,5 | 113 32 53,0 | 113 32 50,8 | -2,2 -2,1 4,41

4 219 30 49 39 30 50 | 21930 49,5191 18 10,0 | 191 18 9,5| -0,5 -0,4 0,16

5 308 26 31| 128 26 33 | 308 26 32,0 | 280 13 52,5 | 280 13 52,5 0,0 0,1 0,01

S 781 46 02| 961 46 20 | 781 46 11,0 | 640 42 53,5 | 640 42 53,1 | -0,4 0,1 10,35

2 1 87 48 51| 267 48 55| 87 48 53,0 0 00 00,0 0,0 -1,7 2,89
2 143 26 52| 323 26 511|143 26 51,5 55 37 58,5 1,8 0,1 0,01

3 201 21 41 21 21 47 | 201 21 44,0 | 113 32 51,0 -0,2 -1,9 3,61

4 279 07 01 99 06 59 (279 07 00,0 | 191 18 07,0 2,5 0,8 0,64

5 8 02 42| 188 02 40 8 02 41,0 | 280 13 48,0 4.5 2,8 7,84

S 719 47 07| 899 47 12 | 719 47 09,5 | 640 42 44,5 8,6 0,1 14,99

3 1 147 08 13| 327 08 08 | 147 08 10,5 0 00 00,0 0,0 1,7 2,89

2 202 46 17 22 46 13 | 202 46 15,0 55 38 04,5 —4,2 -2,5 6,25

3 260 41 01 80 40 57 | 260 40 59,0 | 113 32 48,5 2,3 4,0 16,00

4 338 26 24| 158 26 20 (338 26 22,0 | 191 18 11,5 -2,0 -0,3 0,09

5 67 22 07| 247 22 08| 67 22 07,5| 280 13 57,0 -4.,5 -2,8 7,84

S 1016 24 02 836 23 46 | 1016 23 54,0 | 640 43 01,5 -8,4 0,1 33,07

58,41*

* 3HayeHve npeacTaBnseT Zrﬁ.

B.2 Pacuet

CHavana sHa4eHnsi X, PacCcyMTbIBaAlOT C UMEPEHUSMU Xjx| W X;
Tabnuubl B.1).

3aTem 3HauYeHVs X;, YMEHbLUAIOT Ha u3Mepsiemblid yron X (Mapku Ne 1). Takue 3HauYeHusi X; ' paccunTbIBAIOT B
cooTBeTcTBMU C hopmynon (12) (cm. ctonbey 6 Tabnuubl B.1).

K11 cormacHo copmynbl (11) (cm. ctonbeuy 5

13
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CronGeu, 7 Tabnuubl B.1 cogepxuT CpeaHve 3HaUYeHUst Xj YMEHbLLEHHbIX YIroB X; [em. cpopmyny (13)].

PasHoOCTU d; MONYYaoT U3 3HaYeHUA Xi U X;, no dopmyne (14) (cM. cTonbubl 6 — 8 Tabnuues! B.1).

Ana kaxgoro Habopa M3MepAeMbIX YIMoOB cpeaHee 3HadeHue d; w djy pacCyMTbIBAOT B COOTBETCTBUM C
5

copmynoit (15) [ 2.k = 5d;, cm. cTpokn Y, ctonbew 8 Tabnuupl B.1].
k=1 _
MoncTasume 3HaueHus dj, M d;, paccuMTLIBAIOT OCTaTKN f;, Mo dopmyne (16) (cm. cTonbew 9 Tabnuubl A.1).

Cymmy er = 58,41 (")? 3aTeM paccuMTLIBAOT CO 3HaYeHUsIMK 13 ctonbua 10 Tabnuusl B.1 [no dopmyne (18)].

OKCnepuMeHTanbHoe CTaHaapTHoe (CpefHeKBafApaTUYeckoe) OTKIOHEHUE yrma X;y, U3MEPEHHOro B OAHOM HaGo-
pe uaMepeHuin B AByx nosmumsax | n Il numba 3putensHoi TpyObl, JOCTOBEPHOE Ans cepumn namepeHuin Ne 1, B cooTBeT-
cTBuu ¢ popmynon (20) coctaBnsieT

wy\2
s = /w _ 27",

B kayectBe apudmeTnHeCcKol NPOBEPKM AN KaXO4oro Yncna npuemoB mamepenust (j = 1, 2, 3) cymmbl B cTonduax
Tabnuubl B.1 gOmkHBI COOTBETCTBOBATL CrEAYHOLIMM YCIOBUSIM (32 UCKIMKOYEHUEM MOTPELLUHOCTEN NPU OKPYTrIEHUN):

- cymma B ctonbue 3 nntoc cymma B ctonbue 4 [ofmkHbl ObiTb paBHbl YABOEHHOW cymMMe B cTonbue 5+ u -180°
(W — nogxopsilee Lenoe 41cro)

781°46'02" + 961°46'20" = 2-(781°46'11") + 1-180°;
719°47'07" + 889°47'12" = 2-(719°47'9,5") + 1-180°;
1016°24'02" + 836°23'46" = 2-(1016°23'54") — 1-180°;

- cymMma B cTonbue 5 MuHyc nNsTukpaTHOe 3HaveHre namepsiemoro yrina Ne 1 gormkHa ObiTb paBHa cymme B ctonbue
5+ 1 -360° (W — nogxoasilee Lenoe YACo)

22" <2"1,20 < 2,4.

MockonbKy BbINOMHEHO BbllLeyKa3aHHOE YCIMOBUE, HYMb-TUNOTE3Y, YTBEPXKAAMLLY, YTO 3KCNEPUMEHTaNbHOE
CTaHOapTHOEe (CpedHekBaapaTUYecKoe) OTKIOHEHNE S = 2,2" MeHbLUe UMY PaBHO 3HaYeHUI0 OT M3rotoBuTens ¢ = 2", He
OTBepralT Ha goBepuUTenbHOM ypoBHe 95 %.

B.3.2 CtaTucTuyeckoe ucnbitaHue cornacHo sonpocy b)

s=2,2"

1,6"
32;

84(")?

0,49 < m <2,02;

(ll
0,49 <1,89 <2,02.
MocKomnbKy BbINOMHEHO BbIlLEYKa3aHHOE YCMOBUE, Hymb-TUMOTe3y, YTBEPXKOatoLlyto, YTO KCNepuMeHTasbHbie

s
v

cTaHOapTHble (cpegHeKBazpaTuieckme) OTKIMoHeHna s = 2,7" n S = 1,6" npuHagnexaT K O4HON W TOW Xe reHeparnbHON
COBOKYMHOCTW, HE OTBEpratT Ha J0BepuTenbHOM ypoBHe 95 %.

14
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Mpunoxenune C
(cnpaBo4Hoe)

Mpumep o6enx meToauK UcnbITaHUSA
(BepTUKanbHbIE YIIibl)

C.1 NUamepeHus

Tabnuua C.1 copepxuT B cTonbuax 1—4 n3MepeHHble 3HaYeHUs BEpTUKAmbHbIX YIMOB Xjk| W Xjx) ANS
YMNPOLLEHHON METOAUKW UCTIbITaHNS 1 ANA cepun namepeHuii Ne 1 MomnHoM MeTOoAMKM WCTbITaHust (Cepun M3MepeHuii
Ne 2, 3 n 4 He onybnukoBaHbI B CTaHAAPTE).

Habniogatens: C. Munnep
[Moropa: conHeyHo, 10 °C
Mpnbop, TMn 1 Homep: NeNe xxx 630401
[Hata: 1999—04—15

MpwumeyaHune— Kpyr npnbopa pasgeneH Ha 400 roH (BmecTo 360°).

Tabnuuya C.1— N3amepeHus n octaTku

2 3 4 5 6 7 8 9
J k Xikl» Xk 8 Xk X s rﬁk ,
roH roH MrOH roH FOH MrOH MroH2
1 1 49,3677 350,6326 0,15 49,36755 49,36727 -0,28 0,078
2 86,3533 313,6467 0,00 86,35330 86,35343 0,13 0,017
3 101,4169 298,5832 0,05 101,416851 101,41697 0,12 0,014
4 113,6490 286,3518 0,40 13,64860 113,64862 0,02 0,000
> 350,7869 1249,2143 0,60 350,78630 350,78629 -0,01 0,109
2 1 49,3672 350,6328 0,00 49,36720 0,07 0,005
2 86,3538 313,6465 0,15 86,35365 -0,22 0,048
3 101,4169 298,5829 -0,10 101,417001 -0,03 0,001
4 113,6487 286,3517 0,20 13,64850 0,12 0,014
> 350,7866 1249,2139 0,25 350,78635 -0,06 0,068
3 1 49,3675 350,6334 0,45 49,36705 0,22 0,048
2 86,3532 313,6465 -0,15 86,35335 0,08 0,006
3 101,4171 298,5830 0,05 101,417051 -0,08 0,006
4 113,6490 286,3515 0,25 13,64875 -0,13 0,017
> 350,7868 1249,2144 0,60 350,78620 0,09 0,077
0,254*
* 3HayeHus npeacTaBnsoOT Zr%.

C.2 Pacuet

CHavyana paccuuTbiBalOT MOrPELUHOCTb Ha BbiCOTE &4 (TONMbKO AMNs MOMHOW METOAUKM WCTbITaHuit). B doopmy-

ne (34) Bmecto — 360° nogcraeneHo — 400 roH.

_ 060 + 0,25 + 0,60

8= 12

MrOH = 1,2 MIOH.

3aTeM 3Ha4YeHUst X[, PacCcUnTbIBAKOT C UCXOOHLIMU U3MEPEHUAMMU X; i U X; . B dopmyne (33) Bmecto + 360°
noactasneHo +400 roH (cm. ctonbeu 6 Tabnuubl C.1).

15
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CronGeu, 7 Tabnuubl C.1 cCooepXUT CPEQHME 3HAUYEHUS X) U YITIOB Xj k [em. dbopmyny (35)].

OcTaTkn r;) NpeAcTaBnAlT coboit pasHOCTU 3HAYEHWA X, U YITIOB Xji, MOMyYeHHblE MO ypaBHeHMo (36)
(cm. cton6ey 8 Tabnumubl C.1).

3atem cymmy Zrlz = 0,254 MIOH? pacCUMTLIBAIOT CO 3HaYeHWsiMM K3 ctonbua 8 wnm 9 Tabnuubl C.1
[no dhopmyne (38)].

Ona ynpoLweHHON METOAMKM UCTbITaHWI SKCNepUMEHTanbHoe cTaHaapTHOe (CpeaHeKBaapaTUYEcKoe) OTKIOHe-
HWe BEPTUKanbHOTO yrna X;j, W3MEPEHHOro B 0AHOM Habope uaMepeHuin B AByx nosuumsax | u Il numba sputensHom
TpyObl, B cootBeTCcTBMM C chopmynamn (39) u (40) coctaBnsieT

{ 2
s = 0254% = 0,18 MroH.

OTO OKOHYaTenbHbIN pe3ynbTart, NoMyYeHHbI B YNPOLLEHHOW METOAMKE.

[na nNonHOWM oueHKM MEeTOAMKM WUCMbITaHWs dKCnepuMeHTanbHoe cTaHdapTHoe (cpedHekBagpaTuyeckoe) OTKIo-
HEHVe BEePTUKambHOrO yrna X;,, W3MEepeHHOro B 04HOM HaGope uamepeHui B Ayx nosuumsx | u Il numba sputensHoi
TpyObl, JOCTOBEPHOE Ans cepumn uamepennii Ne 1, B cootBeTcTBUM ¢ chopmynamu (39) n (40) coctaensiet

/ 2
Sy = 0’254+0H = 0,18 MroH.

B kavectBe apudmeTnyeckor MNpoBepkM ANA  Kaxgoro Habopa BepTukanbHbIX yrmnoB (j =1, 2, 3) cymmbl
B cTtonbuax Tabnuubl C.1 [OMKHBI COOTBETCTBOBATL CredyloLUM YCNOBUSAM (3a UCKMIOYEHMEM MOrpeLlHoCTen npu
OKpYrneHun):

- cymma B ctonbue 3 nntoc cymma B ctonbue 4 muHyc 400 roH, yMHOXEHHble Ha 4, [OMKHbl ObiTb paBHbI
yABOEHHON cymme B cTtonbue 5:

350,7869 + 1249,2143 — 4 - 400 = 2 - 0,00060;

350,7866 + 1249,2139 — 4 - 400 = 2 - 0,00025;

350,7868 + 1249,2144 — 4 - 400 = 2 - 0,00060;

- pa3HoCTb Mexay cymmon B ctonbue 3 u cymmon B ctonbue 4 nmoc 1600 roH gomkHa ObITb paBHa YABOEHHOM
cymme B cTtonbue 6:

350,7869 — 1249,2143 + 4 - 400 = 2 - 350,78630;

350,7866 — 1249,2139 + 4 - 400 = 2 - 350,78635;

350,7868 — 1249,2144 + 4 - 400 = 2 - 350,78620;

- pa3HOCTb MeXay CyMMOM B cTonbue 7 1 cymmon B ctonbdue 6 gomkHa ObiTb paBHa cymme B cTonbue 8:

350,78629 — 350,78630 = — 0,0001;

350,78629 — 350,78635 = — 0,0006;

350,78629 — 350,78620 = 0,0009;

- CyMMa BCeX ABeHaauaTtu 3HayeHun B ctonbue 8 gormkHa ObiTb paBHa HyrHo.

Pesynbtarhl YeTbipex cepuin u3MepeHuin NpeacTaBnalT cobon cnepyoLlee:

s; = 0,18 mroH, 81 = 0,12 mrom;
Sp = 0,12 MroH, 8, = 0,70 mro;
s3 = 0,11 mroH, 83 = 0,42 mrok;
sS4 = 0,21 mroH, &4 = 0,57 mro;
4 = 0,46 MroH.

OO6wee cTaHpapTHoe (CpedHekBagpaTUYecKOe) OTKMOHEHME S U 4YUCMO CTeneHer cBobGOAbl vV pacCyUTbI-
BatoT no cpopmynam (43), (44) n (45)

{ 2
s = 0,103 wron™ 034Mr0H = 0,16 MroH;

v = 32;
Sis0-THEO-v = 0,16 MroH.

C.3 Ctatucrtuyeckume ucnbiTaHus

C.3.1 CtaTucTnyeckoe ucnbiTaHMe COrflacHoO BOMpocy a)

6=0,1 MroH;
s = 0,16 MroH;
v =32;

0,16 mroH < 0,1 mroH - 1,20 < 0,12 MroH.
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lMockonbKy He BbIMOMHEHO BbILLEyKa3aHHOe YCMOBWE, HyMb-TMNOTe3y, YTBEPXKAAIOLWYH, YTO 3KCNEepUMeHTanbLHoe
cTaHpapTHoe (cpedHekBagpaTtuyeckoe) oTknoHeHne s = 0,16 mMeHblue unm paBHO 3HayYeHuto OoT marotosutend ¢ = 0,1,
OTBEPrawT Ha JOBEepUTENbHOM YpoBHE 95 %.

C.3.2 Ctatuctnyeckoe ucnbiTaH1e cornacHo Bonpocy b)

s = 0,16 mroh;

S =0,12 MroH;

v =32;

0,0256 MroH?

< o <
0,0144 mroH

0,49 <1,78 <2,02.
MockonbKy BbIMOMHEHO BbiLEYKa3aHHOE YCIOBUE, HYmb-TUNoTesy, YTBePXKAatoLLyto, YTO 9KCNEePUMEHTalbHbIE CTaH-

0,49 2,02;

OapTHble (cpegHekBagpaTuyeckme) oTknoHeHus s = 0,16 MroH u S = 0,12 MroH npuHaanexaT K OfHON U TOil e reHe-
panbHOM COBOKYMHOCTU, HE OTBEpraloT Ha AoBepuUTENbHOM ypoBHe 95 %.

C.3.3 Ctatuctuyeckoe ucnbiTaHue cornacHo Bonpocy c)

s =0,16 MroH;

v = 32;

6 = 0,46 MroH;

Sg = 0,023 mroH;

0,46 mroH < 0,023 mroH - 2,04 < 0,05 mMroH.

MockonbKy He BbIMNOMHEHO BbILIEYKa3aHHOE YCIMOBWE, HyMb-TUMNOTE3Y, YTBEPXAAOLLY0, YTO MOrPELLIHOCTb
MHAeKca BbicoThbl & paBHa 0, oTBepratoT Ha JoBepUTENbHOM ypoBHe 95 %.

17



rOCTP NCO 17123-3—2011

Mpunoxexne OA
(cnpaBo4HoOe)

CBefieHMs 0 COOTBETCTBUM CCbINOYHbIX MeXOYyHapoaAHbIX CTaHAAPTOB
HauMoHanbHbIM cTaHgapTam Poccuickon ®egepauum

Tab6bnuuya OAA

O603HavYeHne CCbINOYHOro CrteneHb O603HayeHne 1 HauMeHOBaHWE COOTBETCTBYHOLLErO
MeXAyHapoAHoro ctaHgapTa COOTBETCTBUA HalMoHanbHoro ctaHgaprta
NCO 3534-1:2006 MOD FOCT P 50779.10—2000 (MCO 3534-1—93) «CtaTtnctu-

Yyeckne metonbl. BepoATHOCTb M OCHOBbLI CTATUCTUKW. Tepmu-
Hbl N onpegeneHna»

MCO 17123-1:2002 IDT FOCT P UCO 17123-1—2011 «locyaapcTBeHHas cuctema
obecneyeHns egnHcTBa uamepeHunin. OnTuka u onTu4eckme
npubopbl. MeToanKM NONEBbLIX UCMbITAHWIA Fre0de3NYEeCKUX U To-
norpacuyecknx npubopos. Yactb 1. Teopusa»

NCO 4463-1:1989 — *
NCO 7077:1981 — *
NCO 7078:1985 — *
NCO 9849:2000 — *

* COOTBETCTBYIOLLMIA HaLMOHalbHbI CTaHAApT OTCcyTCcTBYeT. [lo ero yTBepKaeHUsi pEKOMEHIYETCS UCMOMb30-
BaTb MepeBOf Ha PYCCKMiA A3blK 4AHHOrO MeXAyHapoAHOoro cTaHgapTta. [NepeBof AaHHOrO MeXayHapOAHOro CTaH-
JapTa Haxoautcs B ®eflepanbHOM MHGOPMALMOHHOM (DOHAE TEXHUYECKMX PerrniamMeHTOB U CTaHOapToB.

MpumeduaHuNne— B HacTosAWwelN Tabnmue MCNonb3oBaHbl CrieyolwmMe yCroBHble 0003HAYEHUsI CTENEHN
COOTBETCTBUS CTaHAapTOB:

- IDT — naeHTUYHbIN CTaHdapT;

- MOD — moamduumMpoBaHHbIn cTaHaapT.
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