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Mpeaucnosue

Llenu n npuHumnsl ctaHgaptusaumMu B Pocenitckonn ®epepauumu yctaHoBrneHsl defepasnbHbiM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-$3 «O TexHU4eCcKoM peryniMpoBaHum», a npaBuia NnpuMeHeHUa HauMoHanbHbIX
ctaHgaptoB Poccuiickon ®epepauym — MOCT P 1.0 — 2004 «CtangapTtusauus B Poccuiickoin ®eaepauum.
OCHOBHbIE NOMOXEHNs»

CBegeHus o cTaHaapTe

1 NOArOTOBNEH ®egepansHbIM rocyaapcTBeHHbIM YHATapHbLIM NpeanpusatueM « Becepoccuninckuid Hayu-
HO-MCCrneoBaTenbCKUN MHCTUTYT (OUSUKO-TEXHUHECKUX U paanoTexHUu4eckux uamepeHniny (Sryrn «BHUNOTPUy)
Ha 0CHOBe COBCTBEHHOMO ayTEHTUYHOrO NnepeBofa Ha PYCCKUI A3bIK MEeXAYHapOAHOro cTaHAapTa, ykasaHHOro
B NyHKkTe 4

2 BHECEH TexHu4eckum KoMUTeToM no ctaHgaptusaumm TK 206 «3TanoHbl v NoBepovHbIE CXeMbl»

3 YTBEP>XOEH VI BBEJEH B AENCTBWE Mpukazom deaepansHOro areHTCTBa Mo TEXHUYECKoMY perynu-
poBaHuo 1 meTposniorum ot 20 ceHTsA6pa 2011 1. Ne 323-ct1

4 Hactoawmii cTaHgapT naeHTu4eH mexayHapogHomy ctangapty UCO 17123-3:2001 «OnTuka v ontudec-
kne npubopbl. MeToaMK/ NoneBbIX UCTIbITaHWI reogesnHecknx 1 Tonorpaduyeckux npnbopos. Yacts 3. Teogonu-
Te» (ISO 17123-3:2001 «Optics and optical instruments — Field procedures for testing geodetic and surveying
instruments — Part 3: Theodolites»).

HanmeHoBaHWe HacTosILLero cTaHgapTa U3MeHeHO OTHOCUTESIbHO HaMMEHOBaHWUS YKka3aHHOro MeXxayHapoa-
Horo cTaHAapTa ansa npueegeHus B cooteetcTene ¢ FOCT P 1.5—2004 (nogpasaen 3.5).

Mpu NpUMeHeHN HacToALWero cTaHAapTa pekoMeHAyeTCsl UCMNONb30BaTb BMECTO CCITOYHbIX MeXayHa-
poaHbIX CTaHOAPTOB COOTBETCTRYIOWME UM HaUMoOHanbHble cTaHaapThl Poccuiickon deaepaunn, ceegeHust o
KOTOPbIX NpUBeAeHb! B AONONHUTENLHOM NpunoxeHu A

5 BBEAEH BIEPBbIE

VHghopmayusi 0b usMeHeHUsX K HacmosiueMy cmaHdapmy nybriuKyemcs 8 exxe200Ho uzdasaemMoM UHEOp-
MayUoHHOM yka3amerie «HauuoHalbHbie crmaH0apmbi», @ mekem usMeHeHUl U rornpaeok — 8 eXXeMeCsSYHO
usBasaeMbix ykazamensix «HayuoHanbHbie cmaHOapmbi». B cnyyae nepecmMompa (3aMeHbl) Uil OMMeEHbI Ha-
cmosuezo cmardapma coomeemcemaeyroujee ysedomnerHue 6ydem orybIuKosaHo 8 exemMecsiyHo uzdasaeMom
UHEhopMaUUOHHOM yKa3amerie «HayuoraneHbie cmaHdapmbiy. Coomeemcemeyrowas uHgopmayus, yeedomrie-
HUe U meKcmbi pasMeLLaomces marcke 8 UHGhopmayLoHHoU cucmeme obuezo nofb308aHUS — Ha oghuuUanIbHOM
catime ®edepalibHO20 a2eHmMCcmea ro MexXHU4ecKoMy pezyriuposaHuIo U Mmemporsioguu e cemu iumepHem

© CraHpgaptuHdopm, 2013

Hactoawuin CTaHOapT HEe MOXeT 6bITb NOMHOCTLIC UMK YACTUYHO BOCMpoOnU3BeaeH, TMpaXKupoBaH U pacnpo-
CTpaHeH B KayecTBe o¢)mumaanoro uaaaHus 6e3 paspelleHuna ¢e,u,epaJ'|bHoro areHTcTBa no TexHn4eckomy pery-
npoBaHUo U MeTpOIornn



CopepxaHne

1 06nacTb MPUMEHEHUST . . . . . . . . . . . v v e e e
2 HopMaTMBHBIE CCbITKM . . . . . . . . . v v v v e e e e

3 TepMUHbI M ONPEAEGIAGHUST . . . . . . . . . i e e e e

4 O6BLIME NOMOKEHUA . . . . . . . . o o i i e e e e e e
41TpeBoBaHUA . . . . . . . . . . e e e

4.2 Metoauka 1. YnpoLleHHaa MeToguka ucnoltaHim . . . . . . . . .
4.3 MeToauka 2. NonHas MeToavka ucnblTaHuin . . . . . . . . . . .
5 NamepeHne ropusoHTambHbIX YIMOB . . . . . v v v v v w e
5.1 KoHdpurypaumsa ncnuitatenbHoro MOASt « . v v v v v v v v v v s

52UamepeHnst . . . . Lo L L e
53Pacuet . . . ... L

5.4 CtaTUCTUYECKNE UCMBITAHUSA . . . . . . . . . . o o o oo o
6 MiamMepeHune BEPTUKANBHBIX YIMIOB . . . . . . . . v o o e
6.1 KoHtpurypaumsa UCMbITATENbHOTO MONS . . . . . . . . o .o . o o .

B.2UBMEPEHUA . . . . . L L
6.3PacueT . . . . . ...

6.4 CtaTucTnyeckme UCMbITaHUA . . . . . . . . . . v v v v v v o ..

rocTt P UCO 17123-3—2011

Mpunoxerune A (cnpasoyHoe) MNpumep yNpoLLEeHHON METOANKN UCTIbITaHUS (OPU3OHTasTbHbIE YIbI) . . . .
MpunoxeHuve B (cnpasouroe) Mpumep NoNHON METOAMKN UCTILITAHUS (TOPU3OHTaNbHbIE YIMbI) . . . . . .
MpunoxeHwe C (cnpaeoyHoe) Mpumep 06enx MeToauK UCTILITaHUSA (BepTUKaNbHLIE YIMbl) . . . . . . . . .

MpunoxeHrve JA (cnpaBoyHoe) CBeAeHUs1 0 COOTBETCTBUM CCbINOYHLIX MEXAYHAPOAHLIX CTaHAapTOB

HaLuoHanbHbIM cTaHaapTam Poccuiickoi ®eaepauum

ONNNNOOORWWWONNNDN-_ A

_ 2
W -

-
oo



rocT P UCO 17123-3—2011

Mpeaoucnosune K MexayHapoaHoMy ctaHgapty MCO 17123

NCO (MexayHapoaHas opraHusaLms Mo cTaHaapTMsaumm) npeacTasnsieT cobor BcemupHyto deepaliuio,
COCTOSILLYIO U3 HaLoHanbHbIX OpPraHoB Mo cTaHgapTusaummn (komuteTsl — vneHsl MCO). PaboTta no paspaboTke
MeXayHapoaHbIX CTaHAapToB 06blvHO BedeTcst TexHuYeckumn komutetamm MCO. Kaxablih KOMUTET-UrIeH, 3anH-
TepecoBaHHbIN B TeMe, ANA pelleHns KoTopoit o6pasoBaH AaHHbIA TeXHUYECKUA KOMUTET, MMeeT npaBo BGbiTb
npeacTaBneHHbIM B 3TOM KoMuTeTe. MexxayHapoaHble opraHM3aLum, npaBUTENLCTBEHHBIE U HENPaBUTENLCTBEH-
Hble, nogaepxuvearone ceasb ¢ UCO, Takke NpuHUMatoT ydactue B pabote. MCO TecHo coTpyaHuyaeT ¢ Mex-
AyHapoaHol anekTpoTexHuyeckorn komuceren (MOK) no Bcem Bonpocam cTaHaapTusaumm B obrnactu anekTpoTex-
HUKW.

MpoeKTbl MexayHapodHbIX CTaHAapTOB pa3pabaTeiBatTCA B COOTBETCTBUM C NpaBuiamMu, yCTaHOBNEHHBIMU
Avpektusamu MCO/M3K, yacTb 3.

MpoekTbl MexayHapoaHbIX CTAaHAAPTOB, NPUHATLIE TEXHUYECKUMU KOMUTETaMW, HanpaensoTCs KOMUTe-
TaM-4sieHaM Ha ronocoBaHve. [ns ux ony6rnvkoBaHus B Ka4yecTBe MeXayHapoaHbIX cTaHa4apToB TpebyeTcst 0go6-
peHune He meHee 75 Y% KOMUTETOB-4Y1EHOB, y4acTBOBaBLUWX B FOI0COBaHUU.

BH1MaHue obpallaeTcst Ha TOT hakT, YTO OTAEeSbHbIE 3NeMEHTbI HACTOSILLErO CTaHAapTa MOryT COCTaBMAThL
npeamMeT nateHTHbIX Npas. MCO He gormkHa HECTU OTBETCTBEHHOCTb 33 MAEHTUMKALMIO STUX NATEHTHbIX Npas.

MexayHapoaHbii ctangapt MCO 17123-3 paspabotaH TexHuueckum kommutetom MCO/TK 172 «OnTuka 1
onTuyeckue Nnpubopbl», nogkomuteTom MK 6 «eogeanyeckue 1 Tonorpadudeckie npudopbIy».

Mepeoe n3ganve ctangapta MICO 17123-3 oTmeHsieT 1 3ameHseT MCO 8322-4:1991 n ISO 12857-2:1997,
KOTOpbIle MPOLUY TEXHUHECKUIA MepecMoTp.

MexayHapoaHelii ctaHgapT MCO 17123 cocTouT 13 cnegytoLmx vacTei nog obLumMm HanmeHoBaHweM «On-
TUKa 1 onTudeckme Npnbopel. MeToaukn NoneBbIX CMbITaHWIA reogeanveckux 1 Tonorpacbnyeckux npuboposy:

-Yactb 1: Teopusi;

-YacTb 2: Husenupel;

-YacTb 3: TeogonuThl;

-YacTb 4: dnekTpoonTuyeckue gansHomepsl (Mprbopsl EDM);

-YacTb 5: OneKTpoHHbIe TaXeoMeTpbI;

- Yactb 6: BpaliatoLnecsa nasepei;

-Yactb 7: OnTuyeckue npubopbl ANst YCTAHOBKMW MO OTBECY;

-Yacrs 8: Monessle ncnbitaHna GNSS-annapaTypel B pexxvme «KuHemaTwvka B peanbHom BpemeHu» (RTK).

MpunoxeHus A, B n C HacTosiLLero cTaHdapTa NnpuseaeHbl TONbKO AN MHdopMaumm.
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BeegeHue k mexxayHapoaHomy ctaHaapty MCO 17123

Crangapt UCO 17123 ycTaHaBnvBaeT NosieBble MeTOAUKK An1s1 orpeferieHs1 U OLLeHKU NpeLn3noHHOCTU
reofesnyeckux NpuGopoB 1 BcnomoraTtenbHoro 060pyaoBaHuUst, UCMoNb3yeMblX ANst UBMEpPEeHUs B CTPOUTENLCTBE
1 reogesuun. ATU UCMbITaHUA, B NepBYto o4epedb, NpeaHasHaveHbl Ans MosieBbIX MOBEPOK Ha NPUTrOAHOCTb KOHK-
peTHoro Npu6opa Ans BbINONHEHUs! GNM3KNX HEOTNOXHBIX 3aA4a4 U HA COOTBETCTBUE TpeGoBaHWUAM ApyruX cTaH-
AapToB. OTU 3aauu He npeanaratoTcs Kak UCMbITaHWS Ast MPUEMKA UIW BbINMOMHEHWS OLEHOK, 6onee komnnekc-
HbIX MO XapakTepy.

MNCO 17123 MoXHO paccMaTpyBaTh Kak OAWH U3 NepBbIX LLAroB B Npouecce oueHKN HeonpeaeneHHOCTH
n3MepeHust (@ UMEHHO — U3MepSIeMoli BefIuunHbl). HeonpeaeneHHOCTb pesynbrata MU3MepeHUs 3aBUCUT OT psiga
cbakTopoB. 3TV hakTopbl BKOYAKOT, MOMUMO MPOUMUX, MOBTOPSIEMOCTL (CXOAMMOCTb), BOCNPOU3BOAMMOCTb
(NoBTOPSIEMOCTL B pa3Hble AHW) U TLLATENbHYIO OLEHKY BCEX BO3MOXHbBIX UCTOMHUKOB NOrPELLUHOCTU B COOTBET-
ctBuun ¢ Pykosoacteom UCO no BuipaxkeHUto HeonpegeneHHoCcTU B usmepeHunn (GUM).

[aHHble nonesble MeToAnKN pa3paboTaHbl cneumansHo AN NpuMeHeHns in situ 6e3 noTpebHoCTU B cneuu-
anbLHOM BCroMoraTesisHomM 060pyaoBaHUK U € LeNbIo CBeAeHUs K MUHUMYMY BO3AEWCTBMIn aTMocdepsl.
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Mpeaucnosue K HacTosieMy cCTaHAapTy

Llensio paspaboTku rocyaapcTBeHHbIX cTaHgapTtoB Poccuiickon ®egepaumn MOCT P UCO 17123-1 —
FOCT P UCO 17123-8 (aanee — NOCT P NCO 17123), sinsieTca npamMoe npumeHeHue B Poccuiickon deaepauym
BOCbMMU HacTen mexayHapoaHoro ctaHgapta UCO 17123-1:2002 — UCO 17123-8:2007 noa o6Lwmym HamumeHoBa-
Huem «OnTuka u onTudeckue Npubopel. MeToauku NoneBbIX UCMbITAHWI reoge3ndeckux U Tonorpaduyeckux
Np1BopoB» B NPaKTU4ECKON AeATENbLHOCTU MO METPOSIONM B 06nacTy reoae3nieckux namepeHuii: npu paspabotke
1 MPUMEHEHWU METOAVK BbINMOTHEHUSI U3MEPEHUIA, UCTILITaHWUSAX (B TOM YMCIIE MPY UCTILITAHUAX ANA Lenel yTBepX-
AeHVs TUna cpeAcTea UsMepeHuii), MoBepKe U KanmbpoBske reogeanyeckux NpUbopos.

BonbLnHCTBO AencTByoWMX B Poccuiickoin ®eaepaumm ctTaHAapToB U METOAMK, pernameHTUpYoLWMX Me-
TOAbI MCMbITAHWI reofe3nyeckol annapatypsbl, 66111 paspaboTaHbl B 90-e rogpbl MPOLLOro Beka NPUMEHNUTENBHO K
annapaType oTe4eCcTBEHHOro MPOU3BOACTBA, paspaboTaHHON paHee. TU MeToAdbl He OXBaTLIBAKOT BCE COBPEMEH-
Hble BUAbl 3MepPeHWii B reofesni U He BCceraa CoOTBETCTBYIOT METPOSIONMYECKUM U TEXHUHECKUM XapaKTepucTu-
Kam coBpeMeHHoW annapatypbl. K TOMy e, HEeKOTopble MeToAbI UCNbITaHWI HEMPUMEHUMBI K UMMOPTHBLIM cpef-
cTBam usmepeHuii (ganee — CW), cocTasnsowmm B HacTosiwee spemsa oT 90 % Ao 95 % wcnonssyemoi B
Poccuiickoii ®egepauum reogesundeckoin annapatypsl. [JaHHble 06CToATeNLCTBA NpUBeSM K HeO6X0AMMOCTHU pa3s-
paboTKN METOAOB UCMbITAHWA, COOTBETCTBYHOLLMX COBPEMEHHOMY YPOBHIO.

MpumeHeHue ctangapTos cepuun FTOCT P UCO 17123 B reogesnyeckom 1 Tonorpacpuyeckon npakTuke no-
3BOJIAT BbINOMHATL OLEHKY METPOMOTMYECKNX XapaKTEPUCTMK BCEX COBPEMEHHBIX B1Uaos CU B noneBbIX ycrioBu-
SIX, aHaNOrMYHbIX YCIOBUSAM aKcrnyaTauuu. Takor nogxod aaet bornee AOCTOBEPHbLIE 3HAYEHUA METPOSIOTMYECKUX
XapaKTepUCTUK, MOCKOMbKy NabopaTopHble UCMbITaHUS, Kak NpaBuno, AaroT 6o5ee BbICOKUE 3HaYEeHWS NPeLn3noH-
HOCTW, YeM Te, KOTOPbIE MOXHO MOSY4UTE B peasibHbIX YCroBusX akcrinyatauuu. [na nmnoptHeix CU npumeHermne
3TUX CTaHAapPTOB AAeT BO3MOXHOCTb OLEHWUTb MEeTPONOorMyecke XapakTepucTuki no Tem MeToamkam, Kotophble
MCNonb3yoTCs (hUpMaMuU-U3roTOBUTENSIMU B MPOLLECCe 3aBOACKUX UCTbITAHWIA 1 TECTUPOBAHUS.

OueHku MeTponoruyeckmx xapakrtepuctuk cooteercteytoT FTOCT P UCO 5725-1—2002 «TouHocTb (npa-
BUMbHOCTb U NPELIM3NOHHOCTbL) METOAOB W Pe3yNbTaToB MaMepeHuid. HacTb 1. OCHOBHbIE NonoxeHus 1 onpege-
neHus»,

\
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HAUWOHANbHBIAN CTAHOAPT POCCUMUCKOWN PEQEPALUMU

FocypapcTBeHHaa cuctema obecneveHusi egUHCTBA U3MepeHUiA
ONTUKA U ONMTUYECKUE NPUBOPLI
MeToauku noneBbiX UCNbITAHUA reoAe3uveckux U Tonorpadgpuuyeckux npubopon
YacTtb 3
Teoponutbl

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

DaTta BBegeHna — 2013—01—01

1 O6nacTb NpuMeHeHun

Hacrosuumii ctaHgapT ycTraHaBnvMBaeT MeTOAUKU MOMNEBbIX UCTIbITAHUIA, KOTOPble HE0BX0AUMO NPUHSITE MpK
onpeaeneHun 1 oLeHKe NpeLm3noHHOCTU (MOBTOPSIEMOCTU) TEOA0NTUTOB U BCrioMoraTenisHoro o6opyaosaHust, Uc-
nonb3yeMbIX B CTPOUTENLCTBE U reoiean. ST UCTIbITaHUS B NEPBYIO ouepeb NpedHa3HayeHbl Ans NoneBbixX
noBepoK Ha NPUroAHOCTbL KOHKPETHOro TeoAoNMTa AN pelleHsl TeKyLLel 3aaaqn U Ha COOTBETCTBUE TpeboBaHu-
AM JpYyrux cTaHaAapToB..

HacToswuiA cTaHAapT He pacrpocTpaHsieTcsl Ha KOMIUIEKCHbIE NO XapakTepy UCMbITaHUs Ar1sl IPUEeMKU UK
BbINOMHEHWUs OLEHOK pabounx nokasaTenei.

2 HopmaTuBHbIe CCbINKK

HwkecneaytoLLme gOKyMeHTbI, Ha KOTOpbIe NPUBOASATCSA CChINKK, ABNSAOTCA 06a3aTeNbHBIMK AN NpUMeHe-
HWS1 HAacTosALero cTaHaapTa. B oTHoLeHWN 4aTMpoBaHHbIX CCbIIOK AEACTBUTENBHO TOMbKO yYKasaHHOe nsgaHue.
B oTHoLLEeHNW HegaTUPOBaHHbIX CChINOK AEACTBUTENBHO NocneaHee nsgaHue nybnukauum (Bknoyas nobble 13-
MEHEHWs1), Ha KOTOopYto AaeTcs cebiika.

NCO 3534-1—2006 Ctatuctuka. CrioBapb W ycroBHble 0603HadeHus. YacTts 1. TepMUHBbI, UCrofb3yeMble
B TEOPUM BEPOSITHOCTY, 1 06LLME cTaTUCTUYECKUE TePMUHBI

NCO 4463-1—89 MeToabl nsmepeHus B ctpoutensctee. MoHTax 1 nsmepeHue. Yacts 1. MnaHnposaHue n
opraHusaLms, npouegypbl UsMepeHus, KpUTepumn NpuemKu

NCO 7077—81 MeToabl namepeHusi B ctpomTenscTee. ObLme NpUHLUMMLI U MEeToAb! KOHTPons cobniogeHms
pa3mepoB

NCO 7078—85 CtpouTenscTBo 3gaHuid. Mpouedypbl Ans pasbuski, M3MepeHus 1 Tonorpanyeckoi Cbem-
ku. Cnoeaphb 1 npMmedaHus

MNCO 9849—2000 OnTvka 1 onTudeckue npubopsl. Mecgesnyeckme 1 Tonorpadudeckue npudopel. Criosaps

NCO 17123-1—2002 OnTuka n onTudeckme npubopbl. MeToamkM NoneBbIX UCMbITaHUIA reoae3nYeckux |
Tonorpaduyeckmx npubopos. HYacts 1. Teopus

GUM PykoBOACTBO MO BbIPAXKEHWIO HEOMPEAeNeHHOCTM B U3MEpPEeHU

VIM MexayHapogHbIii cnoBapb OCHOBHbIX 1 06X TEPMUHOB B 06GNacT METPOrorim

3 TepMuHbI M onpeaeneHus

B HacTosilem cTaHagapTe npuMmeHeHbl TepMuHbl no MCO 3534-1, UCO 4463-1, UICO 7077, UCO 7078,
NCO 9849, NCO 17123-1, GUM 1 VIM.

Uzpanne opmumansHoe
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4 O6OLWMe NonoxeHus

4.1 TpeboBaHus

Mepea UcnblTaHUSMK onepaTop A0MKeH y6eanTLes, UTo NPELM3MOHHOCTL U3MmepuTensHOro o6opyaosaHus
COOTBETCTBYET NOCTAB/IEHHON N3MepUTENbHOM 3adaqe.

TeogonwuT 1 ero BcrnomoraTensHoe 06opyaoBaHVe A0MKHbI BbiTb HACTPOEHbI B COOTBETCTBUMW C UHCTPYKUMNS-
MW M3rOTOBUTENS U UCTIONb30BaHbI CO LLITAaTUBAMW B COOTBETCTBUN C pEKOMEHAALIMSIMU U3FOTOBUTENS.

Ha pesynstaThl UsMepeHuil BNUAIOT MeTeopornorieckue yenosus, ocobeHHo rpaaueHT Temnepartypel. Mac-
MypHOe He6O M H3Kas CKOPOCTL BETpa rapaHTUpyoT Hanbonee GnaronpusTHble NorogHble ycnoeus. daktuyec-
Kre MeTeopororMyeckue AaHHsIe M3MepsoT AN BBOAA NonpaBok Ha aTMocdepHble BO3AENCTBUA U B U3MepeH-
Hble paccTosiHUsA. KoHKpeTHble yCroBuWsl, MPpUHUMaeMble BO BHUMAHWE, MOTYT UBMEHSATLCA B 3aBUCUMOCTU OT
TOrO, rAAe BbINOMHSIOT N3MEpEHUst. DTV YCNOBUSA AOMKHbI YUUTbIBATE M3MEHEHWS TeMnepaTypbl, CKOPOCTU BETpa,
06na4YHOCTb Y BUAMMOCTL. OTMevatoT Takke hakTuyeckue NOrogHbIe YCNOoBUSA HA MOMEHT U3MEepPEHUs U TUN No-
BEPXHOCTW, HAZ KOTOPOI 3TU N3MepPEHUsI BbIMOMHSIIOT. YCNOBUSA, BbiOpaHHbIe AN UCTIbITaHWS, AOMKHbI COBMaaaTb
C OXWOAEMbIMW YCNOBUSIMU, B KOTOPLIX ByayT B AEACTBUTENBHOCTU BbIMOMHEHbI u3mepeHus (cm. NCO 7077
nCO 7078).

Mpu McnbITaHWsX, NPOBOAUMLIX B JaGopaTopum, NonyvatoT pesynbtathl, B KOTOPbIX MPAKTUHECKN UCKITHoYe-
Hbl aTMOCEepHbIe BO3AEVCTBUSI, HO CTOMMOCTb TaKMX UCTIbITaHW OYeHb BbICOKa. B 3Tol cBA3M UX He NpakTukyeT
60nbLUMHCTBO Nonb3oBaTenei. Mpy UCMbITaHWsX, TPOBOAUMBIX B naGopaTopum, 3Ha4eHWUs NPEL3NOHHOCTU MHOTO
Gonblue, Yem Te, KOTOpble MosydatoT B MOMEBbLIX YCMOBUSIX.

3Ha4eHWe NpeLn3noHHOCTN TeOA0NUTOR BhIpaXKaloT B NepecyeTe Ha 3KCnepuMeHTanbHoe cTaHgapTHoe
(cpeaHekBaapaTnyeckoe) OTKNOHeHWe (cpegHeKBaapaTUdeckas NorpeLHoOCcTb) ropusoHTanbHoro yrna (HZ), Ha-
GniogaemMoe 3a 0AWH NpUem B ABYX NO3ULIMAX TMMGa 3puTenbHol TpyGbl, Unv BepTukansHoro yrna (V), Habnoaa-
emMoe 3a 0AuH Npuem B 06enx nosnumsax numba 3putenbHoW Tpyobl.

B HacTosilem cTaHaapTe (pasgensl 5 1 6) npvBeaeHbl ABe METOAUKN UCTIbITAHWIA B MONEBbIX YCIOBUSIX.
OnepaTop gomxeH BbiGpaTh METOAUKY, KoTopasi Havbonee COOTBETCTBYET KOHKPETHLIM TpeGoBaHWAM NPoeKTa.

4.2 MeTtoauka 1. YnpollueHHan MeToauKa UCNbITaHUA

YnpoLleHHas MeTogrka UcrbiTaHniA obecneyrBaeT OLEHKY TOro, HACKONbKO NPeLU3NOHHOCTL AaHHOTO Teo-
JonvTta HaxogWTcs B Npedenax 3agaHHoro 4onycTUMOro oTKoHeHs cornacHo MCO 4463-1.

YnpolueHHas MeToaunka obbIMHO NpegHasHadeHa ans NpoBepKu, HACKONBKO UCMOSb3yeMbliA KpUTepuii npe-
LM3NOHHOCTU U3MepUTENIbHOro 060opyaoBaHUs ¢ paboTatoLLUm Ha HeM onepaTopoM NPUroaeH Anst BLINOHEHUS
n3MepeHUs Nno 3ajaHHOMY KpMTeputo TpeGyeMoii NPeLn3noHHOCTH.

YnpoLueHHasi METOAMKA OCHOBaHa Ha OrpaH1UYeHHOM Yncre nsmepeHuin. MosTomy Tonbko paccuMTaHHoe
3KcnepuMeHTanbHoe cTaHaapTHoe (CpedHeKkBaapaTieckoe) OTKINOHEeHUe MOXEeT yKa3bliBaTb MOpSiAOK KpUTepus
MPeLU3NOHHOCTH, OCTUKUMOI NpK 06bIYHOM Mosib3oBaHUN. Ecnin TpeByeTca 6onee TouHas oLieHKa U3MepuTesb-
Horo npubopa v ero BCromoraTensHoro 060pyAoBaHKSA B MOSeBbIX YCNOBUAX, peKOMeHAYeTCsA BbINONHATL Gonee
CTPOTYI0 NOMHY MEeTOANKY UCbITaHUs. CTaTUCTUYECK e UCTILITAHUSI HA OCHOBE YNPOLLEHHOW METOAWKM He npea-
naratoTcs.

4.3 MeToguka 2. NMonHaa MeToaMKa UCNbITaAaHUNA

MonHyto MeTOAMKY UCMbITAHUIA MPUHUMALOT AN onpeAes1eHUs Hauny4Luero 4OCTUXKUMOTOo KpUTepust npeum-
3WOHHOCTU KOHKPETHOrO TeoAoNnTa U ero BCoMoraTensHoro 060pyAoBaHuWst B NONeBkLIX YCIOBUSIX.

MonHas MeToauKa UCTbITaHW NpeHasHayYeHa Ans onpeaeneHns akerepyMeHTansHoOro cTaHaapTHOro (cpea-
HeKBaapaTU4eCcKoro) OTKIOHEHUs FOPU3OHTaNbHOTO U BepTUKanbHOro yrna, Habniogaemoro 3a oavH Npuem B
06eunx noanumax numba spuTerbHoOM TpyobI:

S|SO-THEO-HZ Y SiSO-THEO-V-

MonHyto MEeToAMKY UCTIONbL3YHOT AN ornpeaeneHus:

- KPUTepUst MPeLM3UOHHOCT B 3KCTIyaTaLumn TEOA0NUTOB OTAENBHOM U3biCKaTeNbHON NapTUen OAHUM Npu-
BopoM ¢ ero BcrioMoraTensHeIM 060pyI0BaHMEM B AaHHOE BPeMs;

- KpUTepUs MPEeLM3NOHHOCTU B SKCMnyaTaLui oTaeNLHOro Npuéopa B TedeHre AnUTenbHOMo BPEMEHN;

- KPMTePUs NMPELMSMOHHOCTY B 3KCTINyaTaLn KaXA0ro U3 HECKOMBKUX TeO40NNTOB, UToBbI 06reryuTs cpas-
HeHWe UX COOTBETCTBYIOLLMX MPELIM3NOHHOCTE, AOCTVXKAMBIX B OAMHAKOBLIX MOMEBLIX YCIOBUSIX.

2
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Heo6xo4MMO NPUMEHUTb CTAaTUCTUYECKME KpUTepuu, YTOObl onpefenuTb, NPUHAANEXUT /IM NOSyYeHHOe
aKcnepumeHTasnbHOe cTaHAapTHOe (CpefHeKkBagpaTUYeCKoe) OTK/IOHEHVEe S K TeHepasibHOV COBOKYMHOCTU Teope-
TMYEeCcKOro cpeHeKBapaTniyeckoro OTKNIOHeHNs npubopa o, NpuHaaaexaT v ABa UCNbITaHHbIX 06pasLa K 0AHOM
N TOM e reHepasbHOl COBOKYMHOCTM W paBHa v ownbKa nokasarens BbICOTbl 5Hy0 v ocTanacb HeNn3MeHHO
(cm. 5.4 n 6.4).

5 W3mepeHne roprsoHTasIbHbIX Yr/oB

5.1 KoHchurypaumsa mcnbiTaTeNibHOro noss

®UKCMpOBaHHbIE BU3MPHbIE Lenu (YeTblpe BU3MPHble Mapku f Ana ynpoLeHHOn MeToauku M3MepeHus u
nATb — A9 NOMHOW MEeTOANKN) AO/DKHbBI BbiTb YCTAHOB/IEHBI MPUMEPHO B OAHOW rOPU30HTasIbHON N/IOCKOCTU Ha
paccTosHuy oT 100 Ao 250 M Apyr OT Apyra U pacnosioXeHbl, N0 BO3MOXHOCTH, C PABHOMEPHbIMY MHTepBaiamu
MO rOPU30HTY. BU3MpHbIE Lienn AOMKHbI UCNONb30BaThCS Takme, YTO6bl X MOXHO 6b110 HabAaTh 6e30LWNM60UHO,
npeanoYTUTENbHO 3TO JO/KHbI ObITb LIEIM HUBENVIPHOW Peiiku.

PucyHok 1 — KoHurypauumsa ansi uaMepeHusi ropusoHTasbHbIX YIoB

5.2 N3mepeHuns

[ns ynpoLlleHHOR MeToANKN YNCNO Cepuii M3MEPEHWn T, KOTOPble HEOGXOAUMO BbINOHUTL, paBHO 1.

[ns nonHoin MeToAnKM YMCo Cepuin U3MepeHnii T = 4, 1 USMepPeHNs NPOBOAAT B Pa3/INUHbIX, HO He aKCTpe-
Mas1bHbIX NOTOAHbIX YCNIOBUAX.

Kaxxpasn /-5 cepua namepeHuin go/mkHa BkawYaTb N = 3 npuemoB usmepenunii (/yyrnoe gna f=4 wm f=5
BU3NPHbLIX MapoK n3mepsembiX yrios (K).

[ns nonHoi MeToAuKM UCMbITaHUIA NpU HacTpolike TeoA40NUTa Ha pas/MyHble cepun n3mepeHnii ocoboe
BHUMaHne Heo6X0AUMO yAeNuUTb LEeHTPMPOBAHMIO B TOUKE HA MECTHOCTM. [OCTUXMMAaa TOYHOCTb LieHTpUpoBa-
HUS, BblpaXeHHas B nepecyeTe Ha aKCnepumeHTaNbHble CTaHAapTHble (CpeAHekBaapaTuyeckme) OTKIOHEHWS,
cnegymwouas:

- MexaHu4eckuii oTBec: 1—2 MM (XyXXe B BETPEHYI0 norogy);

- ONTUYECKUA nNn nasepHblii LeHTpup: 0,5 MM (HACTPOiKy NPOBEPSAIOT B COOTBETCTBUM C MHCTPYKLUSAMU
N3roToBUTENS);

- LeHTpupylowasa peka: 1 M.

NMpumeuaHne — OnsA ueneii, pacnosioXeHHbIX Ha paccTosiHuyi 100 M, CMeleHne OT LeHTpa Ha 2 MM MOXeT
NPpMBECTN K OTK/IOHEHUIO Habngaemoro yrna Ha 4" (1,3 mroH). Uem Kopoue pacctosiHue, TeMm 60osiblie addekT.

B13vpHble Mapku fOMKHbI 6bITb BUAHbI B K&XA0M npreme B no3uumn | num6ba 3putensHoli Tpy6bl B nociefo-
BaTe/IbHOCTW N0 YacoBO CTpenke 1 B no3uumn Il num6ba 3puTenbHol Tpybbl B Noc/1efoBaTeIbHOCTH NMPOTMB Yaco-
BOW CTpesikn. MpagympoBaHHbIi Kpyr He06X0AMMO NoBopaymBaTh Ha 60° (67 roH) NOC/e KaXAoro npuema namepe-
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Hus. Ecnn dmsmyeckoe BpallieHue rpagyvupoBaHHOro Kpyra HEBO3MOXKHO, Kak HarnpumMep B 3/1eKTPOHHbIX Te04onu-
Tax, HWKHIOK YacTb TeoA0NUTa MOXXHO MOBEPHYTL NpMbnuanTensHo Ha 120° (133 roH) Ha TpeHore.

5.3 Pacuer
5.3.1 YnpolweHHasa meToauka U3aMepeHumn

Pesynsratsl UamepeHuin oLeHUBaoT No MeToAy HavMeHbLUMX kBagpaTtoB. OANMH ropusoHTasnbHblA yron 06o-
3HayatoT C MOMOLLBIO X; | UITN X; i, NHOEKC j ABNSAETCA HOMEPOM Npuema U3MepeHus, a MHAEKC K — HoMepom
nsmepsiemoro yrna. Liucpel | v Il ykaseiatoT nosunumio numba 3putensHoi Tpyobl.

PaccuutbiBatoT cpefHve 3HaveHns nokasaHuii B AByx noanumsix | v Il numba aputensHo Tpy6Gel

Xigl + X £180° Xigl + Xiq £ 200 roH
jkl ik JES Jk . .
XK= > :( 5 J,]—l 2,3, k=1..,4. (1

BbiunTaHue ropusoHTanbHoro yrna Ne1 npusoauT K crieaytoLemy':

X},k= Xj,k '—Xj]»];j:'], 2, 3; k:1,,4 (2)

CpegHuve 3Ha4yeHns yrnos, ucxodsa U3 n = 3 npvema namepeHunin yrna Ne k

X1k + Xpp + X2
X = AR o4, 3)
Mo pasHocTaM
dj =X - x},k; j=123; k=1..,4. 4)

[ns kaxgoro YMcna npremMoB cpedHee apudmeTuIeckoe sHauYeHUN

_ di+di,+dis + 4!
dj =R AT TR o2, (5)

-

OTKyAda NoJiy4aroT OCTaTku

Tk :d'k _3.'

i Js i’ =123 k=1..4 (®)

3a UcKIloUeHEM NMorpeLLUHoCTel NPU OKPYIeHWW, Kaxablih HaBop NPUEMOB USMepeHUsa AoMKeH yaoBneT-
BOPATb CriefytoLeMy YCIoBUIO:

4
kzﬁ‘" =0, j=123. @)
CyMma KkBagpaToB OCTaTKOB paBHa

3 4
Xrz =% Tri ®)
j=1k=1
Ona n = 3 yucna npvemoB Ans { = 4 BU3UPHBIX MApOK (M3MEPEHHBIX YINOB) YUCIO cTeneHel cBoboabl
paBHO
v=(3-1):@4-1)=6 9)

W aKCNepuMeHTanbHOe cTaHaapTHoe (CpefHeKBaApaTUYeckoe) OTKIIOHEHWE S YIna X;,, W3MEepPEeHHOro 3a OfuH
npueM, HabnogaeMblit B ABYX NO3ULMAX NUMba 3puTenbHowW Tpy6bl, cocTaBuT

5.3.2 NonHaa meToaMKa UCcNbITaHUA

OueHka nsmepeHHbIX 3HaueHUiA NnpeacTaensieT cobor 0bpaboTKy ypaBHeHWI no HabnoaeHuAM. B npegenax
i~ cepn U3MEepeHMI OANH ropU3CHTALHBINA Yron 0603HAYAIOT X | UM X; | UHAEKC j ABNSIETCA HOMEPOM npuema

4
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n3MepeHus1, a UHaeKc kK Homepom yrna (BuanMpHon mapku). Lindpel | n 1l ykaswisaroT nosuumto numba 3puTensHo
Tpy6bl. Kaxxayto 3 m= 4 cepuvit usmepeHuii oLeH1BaloT No OTAENLHOCTH.
CHauana onpeaensitoT cpegHue 3HauyeHUs

Xigt + Xipn £180°  Xx:p) + X =200 rOH |
xj,k: Jk) J,zk,ll — ikl j,kg = 1,2 3; k=1...,5 (11)

nokasaHuii B Ayx noauuusix | v Il numba 3putenbHon Tpy6bl. BolunTanue yrna Ne 1 npuBoauT K cnegytowiemy:
x'j’k:xj,k -Xj5j=123 k=1..5 (12)
CpegaHee 3Ha4eHUs yrnoB, ucxogs us n = 3 npuema mamepeHuin yrna Ne k.

) L L}
Xt Xt X3k

X = XUk g s (13)

Mo pasHocTam

di =X = Xyo  J=123 k=1..5 (14)
ANg KaXXgoro Ha6opa I/I3MepeHVIl7I cpegHee apmpmemqecme 3Ha4veHne

—  dig+dip+dig+dis +d;
dy =28 T TA TS, 23, (15)

OTKyAa nonyvyaroT oCTaTKn

rig=d—d; =123 k=1..5. (16
1 Jk J

3a WCKITHUeHVEeM NMorpeLUHocTel NPY OKPYFNeHUW, Kaxabli HaGop NPUEMOB U3MepeHNii foMmKeH yaoBneT-
BOPSATb CMEeaytoLLEMy YCIIOBUHO:

Mo

k=1

Cymma KBapaToB OCTaTKOB i-i cepun U3MepeHuii pagHa

3 5
erz = 2 zr/%k' (18)

j=1k=1

Onsa n =3 npuema nsmepeHni ans t = 5 BUSMPHLIX MapokK (M3MepsieMbIX YITIoB) 4151 KaXKAOW cepun Ynucno
cTeneHei ceoboabl paBHO

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

U 3KCMEepUMEHTarbHOe CTaHaapTHOE (CpeaHeKBaapaTUYECKoe) OTKITIOHEHNE S YIna X; , B3AToe B ogHOM Habope
npuemoB, HabnoaaemMom B ABYX NO3NLMAX Numba 3putenbHoi Tpy6bl, 4OCTOBEpHOE ANA /i cepun namepeHuii
COCTaBUT

Sr? 2
Si:‘l vi :\I - - (20)

OKcnepuMeHTanbHoe cTaHgapTHoe (CpefHekBaapaTUYeckoe) OTKITOHEHUE S FOPU3OHTANLHOTO yrna, Ha-
6niogaemMoro B oAHOM Mpueme (cpeaHeapudmeTuyeckoe nokasaHuii B ABYX NO3ULMSAX 3pUTENbHON Tpy6bl) co-
rMacHo HacTosieMy cTaHfapTy, pacCuMTaHHOE Mo BCeM m = 4 cepusiM U3MEPEHUIA MpU 4Yucne cTeneHei
cBoboapl

v =4v;=32; (21)

5
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4 4
3P T3P
i=1 i=1

s = v = 35 =

Siso-THEO-HZ = S-
5.4 CTaTucTu4veckue UCNbITaHUA

5.4.1 O6wWue nonoxeHusn

CraTucT4Yeckve UCTbITaHUA PEKOMEHA0BaHbI TONbKO A4J151 MOMHON MeTOAMKN UCTbITaHUs. [Ansa nHTepnpeTa-
LMK pe3ynbTaToB CTAaTUCTNYECKUE UCTILITAHWS BLINOMHAIOT, UCMIONbL3YS:

- 3KCTiepMMeHTanbHoe cTaHaapTHoe (CpeaHekBaapaTUieckoe) OTKIOHEHWE S TOPU3OHTANBHOrO yrna, Ha-
6ntoaaemMoro 3a oavH NpueM B ABYX NO3ULMSIX TuMba 3pUTenbHOM TpyObl.

YT0bbI OTBETUTL Ha CrieaytoLLe BOMPOCh:

a) ByaeT nu paccuuTaHHoe cTaHaapTHoe (CpedHekBaapaTuyeckoe) OTKIOHeHUe S MeHblUe, YeM COOTBeT-
CTBYIOLLIEE 3HaYeHWe G, YCTaHOBNEHHOE U3roTOBUTENEM, UM MeHblUe, Yem Apyroe npeasapuTersHO onpeaeneH-
Hoe 3HaveHue ¢?

b) MpuHaaNexaT N Ba aKCepUMEHTaNbHbLIX CTAHAAPTHbLIX (CPeAHeKBaAPaTNHECKX) OTKIOHEHMUS S U S,
onpeaeneHHble Ans ABYX BbIGOPOK M3MepeHUiA, K 04HOM 1 TOW Xe reHepanbHo COBOKYMHOCTH, NMPEANONOXKUB, YTO
o6a o6paslia UMetoT 0AMHAKOBOE YNCHOo cTeneHel csoboab! v7?

OKcnepUMeHTarnbHbLIE cTaHaapTHbIE (CpeaHeKBaapaTUieckme) OTKNOHEHUS S 1 S MoMyYaloT Ua:

- ABYX BbIGOPOK M3MEPEHUIA, BLIMOMHEHHbIX HA O4HOM 1 TOM XXe Teo4onuTe pasHeiMi HabntogaTtensmu;

- ABYX BbIGOPOK U3MEPEHWIA, BbINOMHEHHbIX HA OAHOM U TOM XXe TeogonuTe B pasHoe Bpems;

- ABYX BbIGOPOK N3MEPEHWIA, BBINMOMHEHHBIX HA Pa3HbIX TEoA40NUTaX.

Ons cnegyrowmx nucnelTaHni ypoeeHs gosepust 1 — o = 0,95 1 cornacHo npegHasHa4YeHUIo u3MepeHuin
npeanonaraeTcs, YTo YMCO cTeneHel ceoboapl v = 32,

Tabnwuuya 1— Cratuctmyeckue UCnbITaHUA

BOHpOC Hynb-l'MI'IOTeSa AJ'IbTepHaTI/IBHaﬂ rmnortesa
a) s<o $>0
b) 6=6 G#G

5.4.2 Bonpoc a)

Hynb-runoTesy, yTeepXaatoLLLyto, HTo SKCnepuMeHTansHoe cTaHaapTHoe (CpeaHeKBaapaTUHeckoe) oTKno-
HEHWe S rOPU3OHTASTLHOTO HarpaBneHust, HabroAaemMoro B 06enX NO3NLMAX, MeHbLLE UM PABHO TEOPETUYECKOMY
VN npeaeapuTensHO oNpeaeneHHoMY 3HaueHNIo G, He ONPOBEPratoT, eCrv BLINONHEHO creayiolliee yCrnoBue:

2

sz e, @4)
2

s<o. | B2, (25)

X395(32) = 46,19 ; (26)
s<o- ,/ 4819, @7)
s<0-120. (28)

B nNpoTUBHOM criyyae Hyfb-rnoTesy oTBepraior.
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5.4.3 Bonpoc b)
B cnyyae AByx pa3Hbix 06pasL0B UCNbITaHWEe NoKasblBaeT, NpUHaAnexart N 4Ba 3KCNepuMeHTa IbHbIX CTaH-
[apTHbIX (CpeAHeKBaApaTnYecknx) OTK/IOHEHNS S U S K OLHOWN 1 TOW Xe reHepasibHON coBOKynHOCTU. COOTBET-

CTBYHWOLLYH HYNnb-runoTesy 0 = O He onpoBeprakwT, eC/in BbINO/IHEHO c/ieaytoulee ycnosue:

Fl-al2(V.V) “ S2 A Fl-«/2(V'V); (29)

Fos75(32.32) Si £Fas7s(32,32). (30)

F0975(32,32) = 2,02; (31)
N

049 < 47 <2,02. (32)

B NpOTUBHOM C/lyyae Hy/b-rMnoTe3y OTBepraioT.
Uncno cteneHeli cBo604bl 1, Takum 06pa3om, COOTBETCTBYHOLLME IKCMEPMMEHTa/IbHbIE 3HAYEeHUS %&_a(v >
Fi_al2(v, v), (B3siTble N3 CNPABOYHUKOB MO CTATUCTUKE) UBMEHSIIOT, ECIM aHANIN3UPYIOT APYroe YNC/I0 U3MEPEHWIA.

6 V3mepeHue BepTUKas/lbHbIX YI10B

6.1 KoHdurypauusa mncnbitTaTeNlbHOro nons

TeofonnT ycTaHaBNMBaOT HAa PacCTOAHUM NpUMepHO 50 M OT BbICOKOTO 3aHus. B aTom 3gaHun Heobxoam-
MO BblbpaTh MM yCTAHOBUTbL YETKO OonpeaesieHHble TOUKN (AeTanun OKOH, Yr/bl Kupnuyeli, eTann aHTeHH UT. 4.)
W BU3MPHbIE MapKKW, KOTOPbIE (PUKCUPYIOT Ha CTEHE, TakK YTOObl 0XBATUTL Ananas3oH BePTUKa/IbHOrO yra, pasHo-
ro npumepHo 30° (CM. PUCYHOK 2).

6.2 N3mepeHunsa

Mepep npoBefeHEM N3MepeHUli TEOA0NT BbIAEPXKMBAIOT B OKpyXatoLleli cpege. Ha ato TpebyeTcst 0Kono
2 MUWH Ha Kax/blii rpagyc Llenbcua pasHocTu Temnepatyp TeofonmTa 1 okpyxatoweli cpegbl.

[nsa ynpouieHHoW MeToANKN M3MepeHUii BbINOAHAKT T = 1 cepuio n3mepeHuii BepTUKanbHOro yrnaa xy/l,
KOoTopasi cocTouT u3 n - 3 npuemos namepexns (/') nuamepsiemolx yrnoB gns f = 4 Bu3npHbIx mapok (k).

[N noNHON MeToAMKN U3MEPEHWIA T - 4 cepun n3mepeHuii (/) BbINONHSAOT B Pa3/IMYHbIX, HO HE 3KCTpeMasib-
HbIX MOroAHbIX ycroBusix. Kaxpas cepus (/-9) naMepeHuii Bko4YaeT N = 3 NpueMoB naMepeHus (/) yrnos ans
t - 4 BU3MPHbIX Mapok (K), t- 4 BU3MPHble Mapkn (U3MepPSAEMbIX YIN0B) AO/KHbI 6biTb BUAHbLI B K&XAOM M3 N = 3
npuemMoB B No3unuun 1nnmba 3puTenbHON Tpy6bl B NOC/ief0BaTe/IbHOCTU OT BU3MPHOW Mapku Ne 140 mapku Ne 4,
1 BTOM Xe Habope B no3uuyun Il numba 3pmuTenbHoit Tpy6bl B nocnegoBaTeibHOCTM OT Mapkm Ne 4 o mapku Ne 1.

6.3 Pacuert

PesynbTaTbl U3MepeHuii OLeHNBaloT Mo MeToAy HaMMEHbLLMX KBaApaToB. B paMkax/-it cepun oanH BepTu-
KasibHblii yron (HopMasibHO 3eHUTHBI Yro1) 0603HaYatoT C NOMOLLbLIO XM WK XyK,,, UHAEKC K — HOMEp n3meps-
€MOro yrna (BM3upHoii mapku). Lindopbl | 1 1l ykasbiBaloT No3vumio NMM6a 3puTesibHOli Tpy6bl. B NonHol MeToauke
UCTbITAHUI KaXayto U3 T - 4 cepuii M3MepeHunii oLeHMBatoT Mo OTAENbHOCTY.
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B nepByto ouepeab paccunTLIBAIOT CpeHUE 3HAYeHUs]

x',k,l - X i Kl + 3600 X',k,| - X',k,ll + 400 roH .
Xj= "1 R i=123k=1.,4 (33)

nokasaHui B AByx noavuusix | v [l numba 3putensHoi Tpy6Gbl. Ha 3TW 3HaueHUs He BNUSIET NorpeLLHoCcTb UHAeKca
BbICOThI §;. [MorpeliHOCTb MHAEKCa BLICOThI §; pacCUMTLIBAOT ANA KAXAO0K cepun U3MepeHuin No oTAeNbHOCTH
(pexomeHayeTCs TOSbKO A71S1 NONHOM METOAMKM UCTbITaHUA)

3 4 . 3 4
1 Xjk) T Xjkh — 360 1 Xikl + Xjikn — 400 roH
8=t & 2 =z X : 34
== 2 i 2 (34)
1
28;
5= =1
T4

CpeaHee 3HaveHue BepTUKanbHbIX Yrios no n = 3 ans yrna Ne k pasHbl

X Xop + Xg

X = A g4 (35)
OTKyﬂa nony4atoT OCTaTKn
I’jjk = X;,k - )?k, ] = 1, 2, 3, k =1,...,4. (36)

3a vckoYeHNeM NorpeLLHOCTE NPU OKPYTIEHUWN, OCTATKWU BCeX NPUEMOB UBMEPEHWUS A0MKHbI YAO0BMNETBO-
pATbL creaytoweMy YCIoBUl

M=

3
j2=1 r3 =0. (37)

;

1

=
Il

Cymma KBagpaToB OCTaTKOB i-ii cCEpUU U3MEPEHWI paBHa

3 4
Xrf =X Xrh. (38)

j=1k=1
Ana n = 3 NnpreMoB n3MepeHUs BepTUKasbHBIX YIoB ANs =4 Mapku B KaXKaoMm cnyvae Yucno creneHen
cBoboabl paBHO
v;= 3-1)4=8 (39)

11 3KCnepuMeHTarnbsHoe cTaHaapTHoe (CpeHeKBaApaTUYeckoe) OTKIIOHEHUE S; BEPTUKANLHOMO yrna X;, B3siToe
B ogHoM Habope npuemoB, Habnogaemol B ABYX NO3ULMsIX NMMba 3puTensHol Tpybbl, AocToBepHOe ANa i-i
cepun usMepeHuii, coctaBut

>r? >r?
. w0

Cnepytowme ypasHeHust (41) n (42) NPUMEHSIOT TOSLKO K YNPOLLIEHHOR METoANKE UCNbITAHUIA:
V=V (41)
S = 8. (42)

Cnepytowme ypasHeHUs (43) — (59) NpUMEHSIIOT TOSLKO K MOSTHOW METOAUKE UCNILITAHUIA.
[lns akcnepyMeHTansHoro craHaapTHOro (CpeaHeKBaApaTUYECKOro) OTKITOHEHUS S, pacCUUTaHHOrO AN BCeX
m = 4 cepuin U3BMepeHuin, Yucno creneHer csoboapl pasHoO

v=4v;=32 (43)
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1 3KCTIEPVMEHTAIBHOE CTaHAAPTHOE (CpeaHeKBaapaTUYeckoe) OTKITIOHEHUe BePTUKANbLHOIO yia, Habniogaemoro
B 06eunx no3numuax nuMba spuTensHoi TpyBbl, paccunTaHHOro Ans Bcex m = 4 cepuil aMepeHuid, paBHo

4

3 Erf

i=1 (44)
S = v =
Siso-THEOV = S (45)

6.4 CtaTuctuveckue UcnbITaHUA
6.4.1 O6wue nonoxeHus

CTraTtuctmieckune UCnbiTaHWs pekoMeHa0BaHbl TONLKO ANS MOSHOM MeToAMKN UCTbITaHus. NS nHTepnpeTa-
LMK pesynbTaToB CTaTUCTUYECKUE UCTIbITAHWUSA BLIMOMHSOT, UCMONb3ys cregytoLlee:

- 9KCrepuMeHTanbHoe cTaHgapTHoe (cpegHeKBagpaTnyeckoe) OTKIIOHEHWE S BEPTUKabHOro yria, Habrnto-
AaeMoro B ABYX NO3ULMSAX uMba 3puTensHol Tpyoel;

- MOrpeLLlHOCTb MHAEKCA BBICOTHI § (OpMeHTaLMs BepTUKaNbHOro Kpyra) v ero akcreprvmMeHTanbHoe ctaHgapT-
Hoe (cpeadHeKBagpaTUYECcKOe) OTKITOHEHNE S,

UT06bI OTBETUTE Ha CriegytoLLe BoNpockl (CM. Tabnuuy 2):

a) BygeT nu paccunTaHHoe cTaHgapTHoe (CpegHekBagpaTUYEcKoe) OTKITOHEHNE S MEHbLLE, YEM COOTBET-
CTBYIOLLIEE 3HAYEHWE G, YCTaHOBINEHHOE U3rOTOBUTENEM, UMM MeHbLLE, YeM Apyroe npeaBapuTensHo onpeaeneH-
Hoe 3HaYeHue 67?

b) MpuHaanexat nv ABa sKkcrnepuMeHTarnbHbIX CTaHAapTHLIX (CpeaHeKBaapaTUHECcKNX) OTKMNOHEHUA S U S,
onpeaeneHHble Anst ABYX BLIGOPOK M3MEPEHWIA, K OAHOI 1 TOW e reHeparnbHOW COBOKYMHOCTU, NPeANoSoKUB, YTO
06a 06pasLia UMEOT OIMHAKOBOE YMCIO cTeneHel cBoGoabl v?

OKkcnepuMeHTanbHbLIe CTaHaapTHLIe (CpeAHeKBaapaTUieckne) OTKMOHEHNA SU § NOMy4aloT 1a:

- OBYX BbIGOPOK M3MEpPEHWIA, BLIMOSHEHHbIX HA OAHOM 1 TOM e TEOAO0NMTE pasHbIMK HabnogatensiMu;

- OBYX BbIBOPOK M3MeEpEHUIA, BLIMOSTHEHHBIX HA OQHOM U TOM XXe TEOJ0NNTE B pa3HOE BPEMS;

- OBYX BbIOOPOK M3MEPEHUIA, BBIMOMHEHHbIX HA pa3HbIX TEoA0NMTax;

c) 6yaeT v NorpeLlHOCTbL MHAEeKCa BbICOTbI & paBHa Hyn0?

Onsa cnegyolwnx UcnbITaHW ypoBeHb AoBepus 1— oo = 0,95 u, cornacHo npeaHasHavYeHUo N3sMepeHnit,
npeanonaraeTcs, YTo YMCNO cTeneHei ceoboabl v = 32.

Ta6nunua 2— CraTUCTUYECKME UCTIbITAHNA

Bonpoc Hynb-runotesa AnbTepHaTUBHaa runortesa
a) s<o s>o
b) 6=6 %0
c) 6=0 §#0

6.4.2 Bonpoc a)

HyJ'Ib-FI/I]'IOTe3y, YTBEepPXAarLyHo, YTO 3KCNepMMeHTanbHOe CTaH4apTHOe (cpe,quKBa,qpaTMLlec»(oe) OTKIO-
HeHune S BepTuKanbHOro yrna, Habnogaemoro B AOBYX NO3NLNAX, MEeHbLLE NI paBHO TeOpeTU4eCcKoMy Unn npea-
BapUTEsIbHO onpegeneHHoOMY 3Ha4YeHUIo ¢, He OnpoBeprakoT, eCJ1I BbINOJTHEeHO cnejyrulee ycrosune

2
szo.y el (46)
/x%95<32> :
<oy (47)

X505(32) = 46,19 ; (48)
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4619
§S0-y 735 (49)
s<0-120. (50)

B npoT1BHOM cnyvae Hynb-runoTesy oTBEpratoT.
6.4.3 Bonpoc b)

B cny4ae AByX BbIGOPOK M3MepeHUii UCTbITaHWe NoKasbIBaeT, NpUHaanexar N Asa aKCepUMeHTasbHbIX
cTaHOapTHbIX (CpeaHeKBaapaTUYecknX) OTKIOHEHWS S U § K OfHOM M TO Xe reHepanbHON COBOKYMHOCTMU.
CoOTBETCTBYIOLLYIO HYTb-TUMOTE3Y G = G HE ONPOBEPraloT, ECIIN BLINOHEHO crieaytoLee yCroBue:

1 2
Fi_a2(v,v) < 32 <P gp(v,v): N
Foors(3232) ~ §2 ~ roers(9892); )
Fog75(32,32) = 202; N

82
0,49 < §7 <202, )

B npoT1BHOM cny4ae Hynb-runoTesy oTBEpPraroT.
6.4.4 Bonpoc c)

rVIﬂOTe3y, yTBEepPXAarLlyo, Y4TO NOorpellHOCTb NHAEeKCa BbICOTbI 8 paBHa Hynk, He onpoBepratoT, €Civ Bbl-
nonHeHbl cnegytolle ycnoBus.:

18] < S5Xty_gn(V); (59)
0] < 85Xt 975(32); (56)
s S .

5= V12 & 7
th,975(32) = 2,04; (58)
8l < Jo5 -204<5:03. (59)

B NpoTMBHOM cnyyae Hynb-TnoTe3y OTBEprator.

Yucno creneHen ceobofbl U, TakuM 06pazom, COOTBETCTBYIOLLME AKCTIEPUMEHTaNbHbIE 3HaYeHUs x21_a(v),
Fian(v,v) n i o (v) (B3Tble M3 CpaBOYHWKOB MO CTATUCTUKE ) UBMEHSIIOT, ECIIM aHANMU3UPYIOT APYroe YACIIO U3Me-
PEeHUA.

10
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Mpunoxenne A
(cnpaBouHoe)

Mpumep ynpollueHHOW MEeTOAUKU UCNbITaHUA
(ropusoHTanbHbie yrnbl)

A1 UsmepeHns
Tabnuua A.1 copepxut B cronbuax 1—4 namepeHHbIe 3HAYEHUS! Xy | W X; ).

Habnwgarens: C. Munnep
Moropa: conHeuHo, 10 °C
Mpubop, TN 1 HOMep: NeNe xxx 630401
Hara: 1999—04—15

M pwumeuyanne—Kpyr npubopa pasgenen Ha 400 roH (Bmecto 360°)

Ta6nuuya A.1— UamepeHus n octatku

2 3 4 5 6 _7 8 9 10
i k Xk Xk o Xiko Xjje Xk die yr 2
roH roH roH roH roH MIOH MIOH MI'OHZ
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*
* 3HaveHWs npeacTaBnAlOT Xrl,

A.2 PacveT

CHavana aHa4eHus X;, pacc4MTbIBAIOT CU3MEPEHUAMMN X, U X;i . B cbopmyne (1) emecto + 180° nogcrasunn
+ 200 roH {cm. cTon6eu 5 B Tabrnnue A.1).
3arem 13 3Ha4eHNIA X; 4 BbIMUTAIOT U3MepsieMbIli yron x;; Ne 1. Takue 3HaueHns x|, paccHnTbIBalOT B COOTBETCTBUM
¢ dhopmynoii (2) (cm. ctonbey 6 Tabnuubl A.1).

Cronbeu 7 Tabmnuubl A.1 copepxuT cpeaHue 3Ha4YeHUs1 X YMEHBLWEHHLIX YIIOB Xj i [em. dopmyny (3)].

PasHocTu dj nonyualoT n3 3HaueHnn X, u X, no dopmyne (4) (cm. cronbuel 6 — 8 Tabnuuer A.1).

11
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4 Ons kaxpgoro nabopa yrnos cpegHee 3Hadenve d; un d;; pPaccuuTLIBAOT B COOTBETCTBUM C chopmynoii (5)

( Zdj,k = 43,' cM. CcTpokn Y, , cronBey 8 Tabrmusl A.1).
k=1 _
MoacTaeums 3HaueHna dj, n d;, paccuMTLIBAIOT OCTATKM f;, NO hopmyne (6) (cm. cTonbey 9 Tabrmubl A.1).

Cymmy zrz = 6,30 Mron? 3aTem paccuMTLIBAIOT CO 3HaueHMAMM U3 cTonbua 10 Tabnuusl A.1 [no dopmyne (8)].

JKCriepuMeHTanbHOe  CTaHAAPTHOE  (CPeAHEeKBAAPaTUHECKOe) OTKIOHEHNE M3MEPAEMOro YmMa X;,, W3MEpeH-
HOro B ogHom Habope namepenuii B AByx noauumax numba | u Il 3aputensHol Tpybel, B cooTBeTcTBUM C chopmynoli (10)
cocTaBnsieT

’ 2
s = 6’30%0'-' =10 MroH.

B ka4ecTBe apudmMeTUHecKon NPOBEPKN AN KKAOrO Ynucna npmemoB namepennn (f = 1, 2, 3) cymmel B cronbuax
Tabnuubl A.1 AOMKHBI COOTBETCTBOBATL CNEAYIOLMM YCNOBUAM (3a UCKITIOHYEHWEM MOMPELWHOCTEN NPU OKPYITIEHUN):

- cymma B ctonbue 3 nnioc cymma B ctonbue 4 AomkHel 6biTe paBHbI yABOEHHOW cymme B ctonbue 5 £ -200 roH
(4 nodxogsiwee uenoe 4ncno)

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 Yy4YeTBepeHHOe 3HauveHue uamepsiemoro yrma Ne 1 gonxHa 6biITb paBHa cymme
B cTonbue 6 £ U - 400 roH (1 — noagxopsiiiee Liernoe 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 CyMMOl B cTtonbue 7 v cymmoli B ctonbue 6 gomkHa 6biTk 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 GbiTb paBHa Hynto [em. dopmyny (7)];

- cymMma Bcex [OBeHaguaty 3HadeHui B ctonbue 6 AomkHa ObiTb paBHa yTPOEHHOM CyMME YeTbIPex SHaYeHun
B cTonbue 7

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

- cyMMma BCex ABeHaduaTty 3HaqeHuii B ctonbue 8 gorpkHa ObiTe paBha Hynio

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

12
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MpunoxeHue B
(cnpaBouHoe)

Mpumep nonHoi MeTOAUKU UCNILITAHUSA
(ropusoHTanbHbIe yribl)

B.1 UamepeHus
Tabnuua B.1 copgepxut B cTonbuax 1—4 namMepeHHble 3HaYeHuA Xik) W Xik1 CEPUM n3mepennii Ne 1 (cepum
namepenuit Ne 2, 3 n 4 He onybnnkoBaHel B CTaHdapTe).

Ha6nwpaartens: C. Munnep
Moroga: conHe4Ho, 10 °C
Mpubop, TMN 1 HOMeEP: NeNe xxx 630401
Oarta: 1999—04—15

Tabnwunua B.1— Namepenus n octatkm cepum Ne 1

2 3 4 5 6 _7 8 9 10
J k X k1 Xk, I X 1o X0 Xies A Tiko rfk ,
o [ " -] I " o [ " -] r " o I " " " (")2
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 325|113 32 530 | 113 32 50,8 | -2,2 -2,1 4,41
4 219 30 49 39 30 50 21930 4951191 18 10,0 | 191 18 95| -0,5 -0,4 0,16
5 308 26 31| 128 26 33| 308 26 32,0 | 280 13 52,5280 13 52,5 0,0 0,1 0,01
Y 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 51143 26 51,5 | 55 37 58,5 1,8 0,1 0,01
3 201 21 41| 21 21 47201 21 44,0 | 113 32 51,0 -0,2 -1,9 3,61
4 279 07 01| 99 06 59279 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 45 2,8 7,84
> 719 47 07| 899 47 12 (719 47 09,5 | 640 42 445 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 13202 46 150 | 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 26 220 | 191 18 11,5 -2,0 -0,3 0,09
5 67 22 07| 247 22 08| 67 22 07,5280 13 57,0 —4.5 -2,8 7,84
> 1016 24 02| 836 23 46 | 1016 23 54,0 | 640 43 01,5 -8,4 0,1 33,07
58,41*

* 3HauveHve npegcTaBnsAeT Zrﬁ.

B.2 Pacuer

CHauana 3HaueHusi X;, PacCYMTLIBAIOT C UBMEPEHMAMM X, M Xy COrmacHo copmynsi (11) (cm. cronbey 5
Tabnuubl B.1).

3aTeM 3HauYeHWs1 X;, YMEHbLUAIOT Ha M3mepsiemMbin yron x;; (Mapku Ne 1). Takme 3HavueHusi X; ' paccuvTbIBaloT B
cooTBeTcTBUM ¢ chopmynon (12) (cm. cronbeu 6 Tabnuubl B.1).

13
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Cronbey 7 Tabnuubl B.1 cogepxuT cpefHWe 3Ha4YeHWs1 Xj, YMEHbLUEHHbIX YITIOB X; i [em. cpopmyny (13))].

PasHocTu d; Mony4aroT u3 3HaqdeHuin X u Xj, no gopmyne (14) (cm. cronbupl 6 — 8 Tabnuue B.1).
Ans kaxporo HaGopa u3MepsieMbiX yYITIOB cpeaHee 3HaueHve dj u dy paccuMTbiBAlOT B COOTBETCTBUM C

5

topmynon (15) [ Zd,-,k =5d;, cm. ctpokm Y, ctonbeu 8 Tabnuusl B.1].
k=1 _

Moactasums 3HaueHus dj, u d;, paccuMTLIBAKOT OCTATKM ), No dopmyne (16) (cm. cronbew 9 Tabnuupl A.1).

Cymmy 2r12 = 58,41 (") 3arem pacCuMTBLIBAIOT CO 3HaYeHMAMKM 13 cTonbua 10 Tabnuusl B.1 [no cdopmyne (18)].

SKcrnepyMeHTanbHoe CTaHaapTHOe (CpeaHeKBaAPaTUHECKOE) OTKIIOHEHME YITa X;y, USMEPEHHOro B ogHoMm Habo-
pe namepeHun B Asyx nosvuusx | u Il numba 3putensHol Tpybbl, AOCTOBEPHOE Ans cepun namepenuin Ne 1, B cooTeeT-

cTBuM ¢ copmyrnoii (20) coctaenseT

/ 58,41 (")

§ =4 ————=27".

! 8

B kavecTBe apndMeTNHECKON NPOBEPKN ANSA KaXXO0ro Ymcna npuemoe usmepenumst (f = 1, 2, 3) cymmbl B ctonbuax

Tabnuubl B.1 QomkHbl COOTBETCTBORATE CNEAYIOWMM YCMOBUSM (32 UCKIMKOHYEHUEM MOTPELUHOCTEN MPU OKPYrNeHun):
- cymma B ctonbue 3 nntoc cymma B ctonbue 4 AomkHbl GbiTe paBHbI YABOEHHOW cymme B cronbue 5+ -180°

(L — noaxopswee Lenoe YMcno)
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°;

- cymma B cTonbue 5 MMHYC NsaTMKpaTHoe 3HaqeHne namepsiemoro yrmna Ne 1 gonxHa 6biTb paBHa cymme B cTonbue
5+ u -360° (L — noaxopsiee Lenoe Ynucno)

2,2" <£2"1,20 < 24.

MockonbKy BBLIMNOMHEHO BblleyKka3aHHOe YCNOBWE, HyMb-TUNOTE3y, YTBEPKAAIOWYIO, UTO IKCMEPUMEHTANBHOE
cTaHgapTHoe (cpedHekBagpaTnYeckoe) OTKIOHEHNE S = 2,2" MeHbLUe UNWU PaBHO 3HAYEHWIO OT M3roToBUTENS ¢ = 2", He
OTBEepralwT Ha J0BepUTenbHOM ypoBHe 95 %.

B.3.2 CtaTtnctnyeckoe ncnbiTaHme cornacHo sonpocy b)

§=2,2"
§ =1,6"
v = 32;

4,84(")°
0,49 < m <2,02;
0,49 <1,89 <2,02.
Mockonbky BLINOMHEHO BbIEYKA3aHHOE YCNOBWE, HYMNb-TUMNOTE3y, YTBEPXAAIOLLYIO, YTO IKCNEPUMEHTANBHbIE
CTaHAapTHble (CpeAHeKBagpaTUYecKe) OTKIIOHEHNA § = 2,7" un 5 =186" npuHagnexart K OQHOW U TOW XXe reHepanbHON

COBOKYNMHOCTMW, HE OTBEpraloT Ha goBepuTenbHom ypoeHe 95 %.
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C.1 UzmepeHun

Mpumep 06enx MeToaUK UCNbITAHUSA

MpunoxeHne C
(cnpaBo4Hoe)

(BepTUKanbHbIe YIMbl)

rOCTP UCO 17123-3—2011

Tabnmua C.1 copepxut B cTonbuax 1—4 uamepeHHble 3HA4YEeHUst BEPTUKANbHBLIX YIMOB Xjx | W Xjxy ANA
YNPOLLEHHOW METOOUKU UCMbITAHUA U AnA cepun uamepenuidi Ne 1 nonHoi MeToauku UCnbITaHWA (Cepum  M3MepeHuin
Ne 2, 3 n 4 He onybnvkoBaHbl B CTaHAapTe).

Habnopartens:
Moropa:

Mpubop, T™MN N HOMEp:

Hara:

MpumedaHue— Kpyr npnbopa pasgeneH Ha 400 roH (Bmecto 360°).

C. Munnep

conHevHo, 10 °C
NeNe xxx 630401

1999—04—15

Tabnunuya C.1 — MNamepeHun n octatku

1 2 3 4 5 6 _7 8 9
j k Xj‘kyll X]’;ky”' Sjlk, X’j,k’ Xk’ G’:k’ ,fk,
roH roH MrOH roH TOH MFOH MFroH2
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*
* 3HaveHvs1 npeacTaensitoT er.

C.2 Pacuer

CHavana pacCHMTbIBAIOT MOMPELUHOCTb Ha BbICOTE &4 (TONMBKO ANSA MONHON MEeToauKW UCMbiTaHuit). B dopmy-
ne (34) Bmecto — 360° noacrasneHo — 400 roH.

_ 060+ 0,25 + 0,60

& = 12

MroH = 1,2 MroH.

3aTem 3HaYeHus Xj, PaCcCUMTHLIBAIOT C UCXOAHBIMU UBMEPEHMAMU X; i U X; ). B chopmyne (33) emecTo + 360°

nogcraeneHo +400 roH (cm. ctonbey 6 Tabnuuel C.1).

15
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CronGey 7 Tabnuusl C.1 cogepxuT cpeaHue 3HaueHust X, W YImoB Xj i [cm. coopmyny (35)].

Ocratku r;, NPeAcTaBrnsalT coBOW PasHOCTM 3HAYEHWA Xj U YITIOB Xy, MOMy4eHHbie MO ypaBHeHWIo (36)
(cm. ctonGew 8 Tabnmubl C.1).

3atem cymmy 2']2 = 0,254 MroH? paccuUMTHIBAIOT CO 3HaYeHMAMM M3 cTonbua 8 unm 9 Tabnuusl C.1
[no cdopmyne (38)].

Ana ynpoweHHON MeToOMKv UCMbITaHW SKCMepUMEHTanbHoe cTaH4apTHoe (CpegHekBaapaTUYecKoe) OTKIOHe-
HWe BepTUKarbHOroO yrna Xy, W3MepeHHOro B OAHOM Habope uamepeHuii B AByX noauvumsx | u Il numbBa sputensHoi
Tpy6bl, B cooTBeTCTBUM C hopmynamm (39) u (40) coctaensieT

, 2
s= 0’254+0H = 0,18 MroH.

OTO OKOHYaTENbHLIN PE3yNbTaT, NONyYeHHbIM B YNPOLWEHHOW METOAMKE.

Ans nonHoW oueHKW METOAMKM WUCMbITAHWA SKCMEpPUMEHTanbHoe CTaHdapTHoe (CpedHekBaapaTuyeckoe) OTKMo-
HeHVe BEePTUKArbHOro yrma X;,, U3MePeHHOro B OfHOM Habope uamepeHvin B geyx noavumsax | u Il numGa sputensHol
Tpy6bl, 4OCTOBEPHOE Ansl cepum namepenuin Ne 1, B cooTBeTcTBUMM C cpopmynamum (39) n (40) coctaenaet

’ 2
81 = 0’254+0H = 0,18 mroH.

B kauecTBe apudMeTMHECcKO nNpoBepkM AN Kaxgoro Habopa BepTukanbHblXx yrnoe (=1, 2, 3) cyMmbl
B cTonbuax Tabnuubl C.1 [O0MXHBI COOTBETCTBOBATH CredylLlWMM YCIIOBUSAM (32 UCKMIOYeHUEM NMOrpewwHoCcTen npu
OKpYINeHuu):

- cymma B ctonbue 3 nnoc cymma B ctonbue 4 muHyc 400 roH, yMHOXeHHble Ha 4,  AOMKHbI GbiTb PaBHbI
YABOEHHOW cymme B cTonbue 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;

- pasHOCTb Mexay cymmoi B ctonbue 3 n cymmoli B ctonbue 4 nnioc 1600 roH gonxkHa ObITe paBHa yaBOEHHON
cymme B ctonbue 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;

- pasHOCTb Mexay Cymmol B cTonbue 7 u cymmoii B ctonbue 6 gomkHa 6biTe paBHa cymme B cronbuie 8:

350,78629 — 350,78630 = — 0,0001;

350,78629 — 350,78635 = — 0,0006;

350,78629 — 350,78620 = 0,0009;

- CyMMa BCex aseHaauaTn 3HaueHui B ctonbue 8 gomkHa ObiTb paBHa Hynio.

Pesynbrathl YeTbipex cepui U3MepeHun NpeacTaBnaloT cobown cnepyollee:

s; = 0,18 mroH, 8, = 0,12 mron;
sy = 0,12 mroH, &, = 0,70 mroH;
83 = 0,11 mroH, &3 = 0,42 mrow;
s4 = 0,21 mron, 84 = 0,57 mroH;
6 = 0,46 MroH.

Obwee craHgapTHoe (CpeQHeKBaApaTMUecKoe) OTKMOHEHWE S M uMcno cTeneHelt ceoboAbl v paccumthbl-
BatoT no copmynam (43), (44) n (45)

, 2
s= 0’103+0H = 0,16 MroH;

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

C.3 Ctatnctnyeckme ncnbiTaHmaA

C.3.1 CTaTucTnyeckoe NcnbiTaHWe COrNacHo BOMNpocy a)

6 =0,1 MroH;
s = 0,16 mroH;
v =232;

0,16 mron < 0,1 mrox - 1,20 < 0,12 MroH.
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MockornbKy He BbIMOMHEHO BbIWEYKA3aHHOE YCMOBWE, HYIMb-TUMNOTE3Y, YTBEPXKAAIOWYI0, YTO 3KCNEepUMEHTanbHOe
cTaHgapTHoe (cpegHekBagpaTudeckoe) oTknoHeHne s = 0,16 mMeHblle UnNyM paBHO 3HA4YeHUo OT marotoButens ¢ = 0,1,
OTBEPralT Ha OOBEepUTENbHOM ypoBHE 95 %.

C.3.2 Ctatnctnyeckoe ncnbiTaHue cornacHo sonpocy b)

s = 0,16 MroH;

s =0,12 MroH;

v =32;

0,0256 mrom?

< T 5 <
0,0144 mron

0,49 <1,78 < 2,02.
MockonbKy BBIMOMHEHO BbllLEYKa3aHHOe YCIIOBME, HYIb-TUMOTE3Y, YTBEPXKAAMOLLYIO, HYTO SKCMEepUMeHTanbHble CTaH-

0,49 2,02;

AapTHble (cpegHekBagpaTuyeckne) oTkoHeHms s = 0,16 MroH u S = 0,12 MroH npuHaanexaTt K OfHON U TOii e reHe-
panbHOW COBOKYMHOCTU, HE OTBEPraloT Ha AoBepuTensHOM ypoBHe 95 %.

C.3.3 CtatncTnyeckoe ncnbIiTaHUe CornacHo Bornpocy c¢)

s = 0,16 MroH;

v =32;

6 = 0,46 MroH;

§5 = 0,023 mrow;

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

Mockonbky He BbIMOMHEHO BbIWEYKA3aHHOE YCIOBWE, HYIMb-TUNOTE3y, YTBEPXKAAIOLWYI0, YTO MOrpeLlHOCTb
MHAeKca BbICOThl § paBHa 0, oTBepralT Ha JOBEPUTENbHOM ypoBHe 95 %.
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MNpunoxenve OJA
(cnpaBo4Hoe)

CBegeHUA 0 COOTBETCTBUU CChINMOYHbIX MEXAYHapoaHbIX CTaHOApTOB
HaluUWoHanbHbIM cTaHAapTam Poccuiickon ®enepauumu

Ta6nuua A1

OB603Ha4YeHne CCbINOYHOTO CteneHb 0O603HavyeHUe U HauMeHOBaHUEe COOTBETCTBYIOLLEro
MEXOYHapOL4HOro cTaHgapTta COOTBETCTBMA HaUWoHanNLHOro craHgapra
NCO 3534-1:2006 MOD rOCT P 50779.10—2000 (MCO 3534-1—93) «CTtatunctu-

yeckne metoabl. BeposiTHOCTL M OCHOBLI CTATUCTUKU. TepMu-
Hbl U OMpegeneHuns»

NCO 17123-1:2002 IDT FOCT P UCO 17123-1—2011 «locygapcTBeHHast cucTemMa
obecrneyeHust eguHCTBa U3MepeHnin. OnTuka U onTuyeckme
npnbopbl. MeToAMKM NONEBbIX UCTbITAaHWUI re0Ae3UYECKUX U TO-
norpadmyeckux npnéopos. Yacte 1. Teopusi»

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

* COOTBETCTBYIOWMNIA HAUMOHANBHBIN CTaHA4APT OTCYTCTBRYET. [0 ero yTBepxageHus pekoMeHgyeTca UCMonb3o-
BaTb NepeBod Ha PYCCKWI A3bIK AaHHOTO MexayHapoaHoro ctaHgapTa. [epeeog AaHHOrO MeXAyHapogHOro CTaH-
JapTa Haxogutes B PegepanbHOM MHGMOPMALMOHHOM (hoHAE TEXHWUECKMX PEFNiaMeHTOB U CTaHAAPTOB.

MpumeyaHwne— B HacToswel Tabnuue MCNonb3oBaHbl Cregylowme yenoBHble 0603HAa4YEHUs1 CTENEHU
COOTBETCTBUA CTaHOAAPTOB:

- IDT — ngeHTMYHbIA cTAHAAPT,;

- MOD — moancduumpoBaHHbIA CTaHAApT.
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