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Mpeaucnosue

Llenu v npuHuunel cTaHgapTusaumm B Poccuiickot egepauyn yctaHoeneHbl PegepanbHbIM 3akoHOM OT
27 nekabpst 2002 r. Ne184-d3 «O TeXHUYECKOM pErysiMpoBaHum», a npasuia NpUMeHeHUs1 HaLUMOHANbHbIX CTaH-
naptoB Poccuiickoit ®egepaumm — FOCT P 1.0 — 2004 «CrangapTtusaums B Poccuiickon ®eaepauun. OcHos-
Hble MONOXEHUs»

CBepeHun o craHpgapTe

1 NOArOTOBJIEH ®epepanbHbIM rocyqapCTBEHHbIM YHUTapHbIM Mpegnpusituem «Bcepoccuiickuia
Hay4yHO-UccneaoBaTesNlbCKUA  MHCTUTYT  (PUBUKO-TEXHUYECKUX W paguMoTeXHUYEeCKux uamepeHuin (Sryn
«BHUNPTPU») Ha ocHoBe cOBCTBEHHOrO ayTEHTUYHOIO NepeBoAa Ha PYCCKMIA A3bIK MEXAYHAapPOAHOro CTaH-
naprta, ykazaHHOro B nyHkTe 4

2 BHECEH TexHuyeckum koMmuTeTom no ctaHaaptuaaummn TK 206 «3TanoHbl 1 NoBepoYHbIe CXEMbI»

3 YTBEPXX[OEH U BBEAEH B NENCTBWE Mpukazom deaepansHOro areHTCTaa Mo TEXHUUECKoMy perynu-
posaHuo U MeTponornm ot 9 Hosiopst 2011 1. Ne 534-cT

4 Hactoswuii ctaHgapT ugeHTudeH MexxayHapoaHomy ctangapty MCO 17123-7:2005 «Ontuka 1 ontuyec-
kne npubopbl. MeToankm NoneBbIX UCTbITaHUA reogeaniecknx U Tonorpaduyeckux Npudopos. Hacts 7. OnTuyec-
Kkvie Npubopbl Ans yctaHoBkM Mo oteecy» (ISO 17123-7:2005 «Optics and optical instruments — Field procedures
for testing geodetic and surveying instruments — Part 7: Optical plumbing instruments»).

HaumeHoBaHWe HacTosILLEro cTaHAapTa U3MEeHEHO OTHOCUTENBHO HAUMEHOBaHUSA YKa3aHHOTO MeXXayHapo/-
Horo ctaHaapTta ans npueeaeHus B cootsetcTaune ¢ FOCT P 1.5 — 2004 (noapa3saen 3.5).

Mpy NpuMeHeHUN HacToAWEro cTaHAapTa pekoOMeHAYeTCS UCMNONMb30BaTb BMECTO CCbUTOYHBLIX MeXayHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLIME UM HaLMOHanbHble cTaHaapThl Poccuiickolt deaepaumm, cBegeHus o
KOTOpPbIX Mp1BEAEHbI B 4ONONHUTENBHOM NpusioxeHUn JA

5 BBEAEH BIMNEPBLIE

HHpopmatusi 06 usmeHeHUsIX K HacmosiweMy cmaHdapmy rybnukyemcsi 8 exe200H0 U30asaeMoM UHGop-
MaUUOHHOM yKa3amere «HayuoHanbHble cmaHdapmbly, a mekcm usMeHeHul U nonpasoKk — 6 eXeMeCSIYHO
usdasaeMbix ykazamensax «HauyuoHansHsie cmaHdapmei». B criyvae nepecmMompa (3ameHbl) Unu OmmeHs! Ha-
cmosujeeo cmarO0apma coomeemcmeytoujee yeedomrieHue bydem orybruUKO8aHO 8 EXXEMECIYHO U30agaeMoM
uHehopmayuoHHoOM yKkazamene «HatuoHnanbHeie cmaHOapmbi». Coomeemcemsyroujas UHgopmayusi, yeedomiie-
HuUe U meKcmbi pasmeLyaromcesi makxe 8 UHbopMalLIOHHOL cucmeme obuieao rofb308aHusi — Ha ohuluaribHOM
calime ®edeparnbHo20 azeHMCMea 1o MeXHUYECKOMY peaynupos8aHLIo U Memporioauu 8 cemu VIHmepHem

© CrangapTtuHdopm, 2013

HacTogqwpii ctanaapT He MoOXeT GbITb NONHOCTLIO UMM YaCTUYHO BOCnpousBeaeH, TupaxuposaH U pacnpoc-
TpaHeH B kavyecTBe oduLmansHoro nsgaHus 6es paspelleHua ¢e,uepar|bHoro areHTcTea no TeXxHU4eCKoMy pery-
NnpoBaHUIoO U MeTPOoJIorMn
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MpeaucnoBue K MexxayHapoaHomy ctaHaapty UCO 17123

UCO (MexayHapoaHas opraHusalus no cTaHaapTusaumum) npegctaensieT coboil BcemupHyto chegepaumto,
COCTOSILLYIO M3 HaLMOHalbHbIX OpraHoB Nno ctaHaapTusaunm (komutetel—uneHsl UCO). PaboTta no paspaboTke
MeXxayHapodHbIX CTangapToB 0bbitHO BegeTcs TexHuyeckumMmn kommtetamm MCO. Kaxablit KOMUTET-UreH, 3anH-
TepecoBaHHbI B TeMe, ANA pelleHnst KoTopol 06pasoBaH AaHHbIA TEXHUYECKUIA KOMUTET, UMeeT npaBso BbiTb
npeAcTaBneHHbIM B 3TOM komuTeTe. MexayHapoaHble opraHuaauum, NpaBnTeNsCTBEHHLIE M HENPaBUTENbCTBEH-
Hble, nogaepxueatome ceasb ¢ UCO, Takke NpuHUMatoT ydacTue B paboTte. MCO TecHo coTpyaHuyaeT ¢ Mex-
AyHapoadHo anekTpoTexHuveckoin komucenert (MOK) no Bcem Bonpocam cTaHgapT1saLmm B 06nacTu anekTpoTex-
HUKWN.

MpoeKTbl MexayHapodHbIX CTaHAapToB pa3pabaTeiBaroTCs B COOTBETCTBUM C NpaBuiamMu, yCTaHOBNEHHLIMU
Ovpektueamm MCO/MOBK, wacTb 3.

MpoekTbl MexayHapogHbIX CTaHAaPTOB, NPUHSTLIE TEXHUYECKUMU KOMUTETaMIW, HANPaBATCA KOMUTETaM-
urieHaM Ha roniocoBaHwue. [ins nx onybnukoeaHus B kauecTBe MexayHapoaHbIX cTaHAapToB TpebyeTcs ogobpe-
HVe He MeHee 75 Y% KOMWTETOB-4/1eHOB, y4aCcTBOBAaBLUMX B FONIOCOBaHUM.

BHumaHuWe obpallaeTtcs Ha TOoT haKT, UTo OTAENbHbIE 3N1eMeHTbl HACTOSILLEro CTaHdapTa MOryT COCTaBNATb
npeameT nateHTHbIX Npas. MCO He gomnkHa HECTW OTBETCTBEHHOCTL 3a MAEHTUPUKALMIO STUX NAaTEHTHbLIX NpaB.

MexayHapogHsbiii ctangapt UCO 17123-7 paspaboTaH TexHuueckum komutetom MCO/TK 172 «OnTuka u
onTunyeckme npubopbl», nogkomutetom MK 6 «Feogesnyeckue 1 Tonorpadudeckune npuéopbi».

Mepeoe nsgaHune ctaHgapta UCO 17123-3 otmeHsieT n 3ameHsieT UCO 8322-5:1991, koTopbiit npoLuen Tex-
HUYECKWI NepecMoTp.

MexayHapogHbii ctaHgapt MCO 17123 cocTouT 13 cregdyrolwmx yactei nog o6Lmum HaumeHoBaHuem «On-
TUKa 1 onTrudeckme npnbopbl. MeToanKM NONEBbLIX NCMBITAHWUIA reofe3n4eckux 1 Tonorpaduyeckux npubopos»:

-Yactb 1: Teopusi;

-YacTb 2: Hnsenupel;

-YacTb 3: TeogonuThl;

-YacTb 4: nekTpoonTuyeckue ganeHomepsbl (npubopsl EDM);

-YacTb 5: OnekTpoHHbIE TaxeoMeTphbl;

-YacTb 6: Bpawatowmecs nasepebi;

-YacTb 7: OnTnyeckue npubopbl 4ns YCTaHOBKU NO OTBECY;

- Yacrtb 8: Monesble ncnbitaHnss GNSS-annapatypsl B pexxvme «KnHematuka B peansHom BpemeHn» (RTK).
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BeepeHune Kk mexxgyHapogHomy ctaHgapty UCO 17123

CraHgapT UCO 17123 ycTaHaBnmBaeT Nonesble METOAMKMN AN onpeaeneHUs 1 oLeHKU NpeLn3noHHOCTH
reogesnyeckux npnbopos 1 BCoMoraTeribHoro 060pyaoBaHus!, CNOMbL3YeMbIX AN UBMEPEHUS B CTPOUTENLCTBE
nreogeavn. ATV UCMbITaHMS, B MEPBYHO ovepeb, peaHasHaveHbl 4151 MONeBbIX MOBEPOK Ha NPUrOAHOCTb KOHK-
peTHoro npréopa Ans BeINOSHEHWs BNU3KMX HEOTNOXHBIX 3aA4a4 U Ha cCooTBETCTBUE TpeBGoBaHUSAM APYrMX cTaH-
AapToB. AT 3a4ayu He NpeanararoTcs Kak UCTbITaHUS ANS MPUEMKI UK BEINOSTHEHUSA OLEHOK, Gonee KoMnnekc-
HbIX MO XapaKkTepy.

MNCO 17123 MOXHO paccMaTpuBaTh Kak OVH U3 NepBbIX LLaroB B poLecce oLeHKN HeonpeaeneHHoCcTr
N3MepEHNS (a UMEHHO — N3MepseMoi BeNMunHbI). HeonpegeneHHOCTb pesysTata M3MepeHus 3aBUcnT oT psiga
hakTopoB. TN haKTopkI BKITHOYAKOT, TOMUMO NPOYKX, MOBTOPSAEMOCTb (CXOAMMOCTb), BOCTIPOM3BOANMOCTb (MOB-
TOPSEMOCTb B pasHble A4HW) U TLaTeNbHYH0 OLEHKY BCeX BO3MOXHbIX MUCTOYHWUKOB NMOrPELLHOCTY B COOTBETCTBUM C
PykosogcTteom NCO no BelpaxxeHWto HeonpeaeneHHocTn B uamepeHum (GUM).

[HaHHble noneeble METOAUKM paspaboTaHbl cneuuansHo Ans NpUMeHeHWs in situ 6e3 noTpebHOCTY B cnewm-
anbHOM BCoMoraTenbHOM 06opYAOBaHWN U C LENbIo CBedeHWs K MUHUMYMY BO34eWCTBIWA aTMocdepsbl.
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MNpeaucnoBue K HacTosiLeMy CTaHAAPTY

Lenbto paspabotku MNocymapcteeHHbIX cTaHgaptoB Poccuiickon ®eaepaumm MOCT P UCO 17123-1 —
FOCT P UCO 17123-8 (aanee — FOCT P UCO 17123) sirnsieTca npamoe npumeHeHue B Poccuiickon ®egepaumm
BOCbMW YacTel MexayHapogHoro ctaHgapta MCO 17123-1:2002 — NCO 17123-8:2007 nog o6wmMM HanmeHoBa-
HueM «OnTurKa 1 onTruyeckue Npubopsl. MeToankn noneBbIX UCNbITaHW reoaesnyecknx 1 Tonorpaduieckux npu-
6GopoB» B MPAKTUYECKOW AEATENBHOCTU MO0 METPOSIOrn B 06nacTy reoaesanyecknx MamepeHuii: npu paspaboTke 1
NpUMeHeHUN MeTOAMK BbINMOMHEHUS U3MEPEHUIA, UCTIbITaHWUSX (B TOM YUCIIe NPU UCTIbITAHUAX ONS Lenen yTBepx-
AeHVsl Tuna cpeacTsa U3mMepeHuii), NoBepKe 1 kanvbpoBske reogeandecknx NpUdopos.

BonblumnHeTBO AericTByoWwmx B Poccuiickon ®eaepavummn cTaHAapToB U MeTOAUK, pernameHTUpYHoLWMX Me-
TOAbI UCTIbITAHUIA reofie3nyeckol annaparypsbl, 6binu paspaboTaHbl B 90-e rogsl NPOLLNOro Beka NpUMEHUTENBHO K
annapartype oTe4eCTBEHHOro MPOU3BOACTBA, paspaboTaHHON paHee. TU MeToAbl HE OXBATLIBAKOT BCE COBPEMEH-
Hble BUAbl U3MEPEHWIA B reofie3nn U He BCera CoOTBETCTBYIOT METPONOrMYeCKUM U TEXHUHECKUM XapaKTepucTu-
KaM coBpeMeHHo annapatypbl. K ToMy ke, HekoTopble MeToAbl UCNbITaHWUI HENPUMEHUMBI K UMMOPTHBLIM cpef-
cTBaMm usmepeHuin (nanee — CU), coctaensiiolumm B Hactoswee Bpemsa oT 90 % Ao 95 % ucnonbsyemon B
Poccuu reogesnyeckoii annapartypsbl. [JaHHble obcTosiTeNIbeTea NPMBOAAT K HEO6X0AMMOCTY pa3paboTkn METOA0B
ucnbiTaHWi, COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO.

MpumeHeHne ctangaptor cepumn FOCT P UCO 17123 B reoaeanyeckom 1 Tonorpacmuyeckon npakTnke no-
3BOSUT BLINOSTHATE OLEHKY METPONOIMYECKNX XapakTepUCTUK BCEX COBPEMEHHBIX BUAoB CU B NoneBbIX yCroBu-
§IX, aHaNOMMYHBIX YCNOBUAM 3KCrUyaTauun. Takov noaxoa aaet 6onee AOCTOBEPHbLIE 3HAYEHUA METPOSIOTNHECKNX
XapaKTepUCTUK, NOCKOSbKY NlabopaTopHble UCNbITAHUA, Kak NpaBuno, AakoT 6osee BbICOKME 3Ha4YeHUS NPELM3UOH-
HOCTU, YeM Te, KOTOPbIE MOXHO NONYUYAUTL B peanbHbIX YCNoBUsAX akennyatauuu. Ana umnoptHeix CU npumeHeHve
3TUX CTAHAAPTOR AaeT BO3MOXHOCTb OLLEHUTb METPONOrMYeCcKne XapakTepUCTUKN MO TeM METOAMKaM, KOTopble
ncnonb3ayoTea dUpmMaMu-u3roToBUTENAMU B NpoLecce 3aBOACKNX UCMbITaHWI U TECTUPOBAHUSA.

OueHkn MeTponorudeckux xapaktepuctuk cootsetcTaytoT FOCT P UCO 5725-1 — 2002 «To4HOCTb
(NpaBWNbHOCTL U NPELIU3NOHHOCTb) METOAOB U pe3ynbTaToB namepeHuin. Hactb 1. OcHOBHbIE NONOXEHUA U onpe-
OeneHus».

A
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HAUUWOHANBbHBLIA CTAHABAPT POCCUNUCKOWN ®EOEPALUUMU

FocypapcTBeHHasa cucteMa o6ecneveHUsl eAUHCTBA U3MepeHUiA
ONTUKA N ONTUYECKUE NPUBOPbLI
MeToauku noneBbIX UCNbITAHUIA reoae3nyeckux u Tonorpaduyeckux npubopos
Yactb 7
OnTuyeckue npuGopbl 4NA yCTaHOBKU NO OTBecy

State system for ensuring the uniformity of measurements. Optics and optical instruments. Field procedures for
testing geodetic and surveying instruments. Part 7. Optical plumbing instruments

Dara BBegenna — 2013—01—01

1 O6nacTtb NnpUMeHeHun

HacToawwuii ctangapT ycTaHaBnMBaeT MeToAbl NOSIEBbLIX UCTIbITAHWIA, KOTOPLIMW HaZI0 NONbL30BATLCA NPU
onpeaeneHun 1 oueHke NPELU3NOHHOCTH (MOBTOPSIEMOCTU) ONTUYECKUX NPUGOPOB A5 YCTAaHOBKU Mo OTBECY U
BCroMoraTenbHoro 060pyaoBaHnsa NpU NPOBeAEHUU reofe3nHeckux UsmepeHnin B cTpouTenscTee. HacToswmii
cTaHAapT HENPUMEHUM K ONTUHECKUM LIEHTPYPaM Kak NpucnocobieHnsIM Tperepos UM reoge3nyeckux MHCTpY-
MEHTOB. OTW UCMbITAHUS B NepBYto ovepeat NpeAHasHaueHb! Ans NoNeBbIX NOBEPOK Ha MPUroAHOCTL KOHKPETHOTO
npubopa Ans peLieHn TekyLuei 3aaaqm U Ha cooTBETCTBUE TpeGoBaHUAM APYrX CTaHAapPTOB.

HacTosLwmii cTaHaapT He pacrpoCTPaHSIETCS Ha KOMMMEKCHBIE MO XapakTepy UCNbITaHWUS A4NS NPUeMKX UK
BbIMOJTHEHWS OLieHOK pabounx nokasaTeneii.

2 HopmMaTuBHbIe CCbIFNKH

HwxecnegytoLLme 4OKyMeHTbI, Ha KOTOpbIe MPUBOAATCS CChINKM, IBNSAIOTCSA 06513aTeNbHLIMU MPY NMpUMeHe-
HWUW HacTosILLero cTaHaapTa. B 0THOLWEHUW AaTUPOBaHHbIX CChINOK AEACTBUTENBHO TONBKO YKasaHHoe nsgaHve. B
OTHOLLEHWW HeAaTUPOBaHHBIX CCbINOK AeACTBUTENBbHO NocneaHee usgaHve nybnmkaumm (Bkntodas nobble name-
HeHUs1), Ha KOTOPYH JaeTCs CCbIsIKa.

NCO 3534-1 — 2006 CtaTucTuka. Cnosapb 1 yCroBHble 06o3HaveHns. HacTb 1. TepMUHbI, UCNoNb3yeMble
B TEOPWUM BEPOSITHOCTY, 1 0BLLME CTaTUCTUYECKUE TEPMUHBI

NCO 4463-1 — 89 MeToab!l namepeHusi B cTpouTenscTee. MoHTax 1 uameperune. YacTtb 1. MnaHuposaHue 1
opraHvsauus, npoLeaypbl USMepeHnsi, KOUTEPUU NPUEMKM

NCO 7077 — 81 MeToabl namepeHusi B ctpoutenscTe. O6Lye NpUHLUMIMLI U MEeTOAbI KOHTPONSA cobnodeHus
pasmMepoB

NCO 7078 — 85 CtpouTenbcTeo 3aaHuid. MpoLeaypbl 4nsa pasbueki, UaMepeHns U Tonorpadnyeckoin cbem-
kn. Cnoeapb ¥ NpumeYvaHms

MNCO 9849 — 2000 Ontuka 1 onTudeckme npubopel. leocaesndeckue 1 Tonorpadudeckune npmbopsl. Criosapb

NCO 17123-1 — 2002 OnTuka 1 ontudeckune npubopbl. MeToamky nonesbIX UCMbITaHUIA reoaesnyeckux 1
Tonorpadu4eckux npmbopos. YacTs 1. Teopus

GUM PykoBoACTBO MO BblpaXkeHUWo HeonpeaeeHHOCTU B U3aMepeHnm

VIM MexayHapogHblii cnoBapb OCHOBHbIX 1 06X TEPMUHOB B 06acT METPONornm

3 TepMmuHbI M onpepeneHus

B racTosleM cTaHgapTe npumeHeHbl TepMuHbl no MCO 3534-1, UCO 4463-1, ICO 7077, NCO 7078,
MCO 9849, UCO 17123-1, GUM n VIM.

W3panve ocpmymnansbHoe
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4 TpeboBaHus

Mepea vcnbiTaHUsMKU onepaTop AoSkeH y6eanTbes, YTO MPELIM3NOHHOCTL N3MepUTENbHOro 06opyaoBaHMs
COOTBETCTBYET NOCTaBIIEHHON U3MepUTENbHOM 3agaqe.

OnTryeckunii npubop Ans ycTaHOBKM NO OTBECY 1 ero BcrnomoratenbHoe obopyaoBaHue AoMKHbI BbiTe
HacTpOeHbl B COOTBETCTBUMN C UHCTPYKLIMAMM N3rOTOBUTENS 1 UCNOMb30BaHbI CO LUTaTUBAMM B COOTBETCTBUN C
pekoMeHAaLMsaMU U3roTOBUTENS.

Ha pesynsraThl M3MepeHUid BNSIFOT MeTeoponornieckne ycnosys, ocobeHHo rpagueHT Temneparypsl. Mac-
MypHOe Hebo U H3Kasi CKOPOCTL BETPa rapaHTUpYIoT Hanbonee bnaronpusTHble norogHble ycrnosus. daktuyec-
K1ue meTeoponormieckme AaHHsle U3MepatoT Ans BBoJA Monpasok Ha aTMocdepHble BO3AeiCTBUA U B U3MepeH-
Hble paccTosiHusA. KOHKpeTHble YCnoBus, MpUHUMaeMble BO BHUMaHWeE, MOTYT U3BMEHSATLCS B 3aBUCUMOCTY OT
TOro, rAie BhINONHAT U3MEPEeHUs. STW YCNOBUA AOMKHbLI YUUTLIBATL USMEHEHUS TeMMNepaTypbl, CKOPOCTU BETPa,
obnayHocTb 1 BUAMMOCTL. OTMeYartoT Takke dakTuieckme NorogHble ycroBms Ha MOMEHT U3MEPEHWS U TVN Mno-
BEPXHOCTU, HAZ KOTOPOW 3T M3MePEHWs BbINOMHSIOT. YCNOBWS, BbIGpaHHble 47151 UCMbITaHWSA, OOMKHbI COBNaaaThb
C OXnaaemblMK YCIOBUSIMIA, B KOTOPbIX OyayT B AeACTBUTENBHOCTM BbINOMHEHb! namepeHust (cM. UCO 7077 un
NCO 7078). Kpome TOro, Bce 3T0 NPUMEHUMO K ONpeaenieHHoOMY AnanasoHy BepTKanbHbIX PaCCTOAHWIA (BbICOT
OTBECHOTO MPOEKTUPOBaHWS), B KOTOPOM HEOBXOAMMO BLINOIHUTL NpeAnoiaraemyto ornepaumio NpoeKkTUpoBaHNs
TOYeEx.

Mpw UcnbITaHUsX, NPOBOAVUMBIX B NabopaTopuu, MonyvaroT pesynbrarthl, B KOTOPbIX MPaKTUYecky UCKIHo-
YeHbl aTtMocdepHble BO3AEWCTBMSA, HO CTOUMOCTb TakWX WCMbITaHUA oYeHb Bblcoka. B aToW cBSA3U UX He
npakTvkyeT 6oNbLUMHCTBO Nonb3osaTenen. Mpu NcnbiTaHNsX, MPOBOAUMBIX B nabopaTopiin, 3Ha4eHUs! NpeLy3noH-
HOCTW MHOro Bonblle, YeM Te, KOTopble Mony4atroT B MOSEBLIX YCITOBUSIX.

[ns nenbiTaHWia, onMcaHHbIX B HACTOALLEM cTaHaapTe, TpebyeTcs pacyeTHas NpsAMOYrofbHas X-y ceTka,
ucronb3yemMas Kak Bu3npHas Lenb (BU3npHas mapka). PaccTosiHue t Mexay LTpuxamu Takon ceTku AoMKHO
COOTBETCTBOBATL CrieAytoLLEMY YCIIOBUIO:

t>29 % , (1)
rae 2,9 — NocTosIHHbIA kK03t PULIMEHT, NO3BOMSAIOLLMUIA BBINMOMHNTE XOPOLLIWIA pacyeT B UHTEpBane CETKK;
h — BbICOTa NPOEKTUPOBAHUS, BbIPaXKEHHasi B MeTpaXx;
' —KpaTHOCTb YBENUUEHWS 3pUTESbHON TPYBbI Npubopa.

3HaueHue { nonyyaroT B MUNIMMETPAX.
5 Tunbl onT4yecknx NpMGOPOB AN YCTAaHOBKU MO OTBECY

OnTuyeckne NpruBopbl 4151 yCTaHOBKM MO OTBECY (ONTUYECKUIA OTBEC) NoApa3AensioT Ha criedytolme TUnbI:

- ONMTUYECKUIA OTBEC, B KOTOPOM UCMOSb3YyeTCs CNUPTOBOM YPOBEHb;

- ONTUYECKUIA OTBEC, B KOTOPOM UCNONB3YETCs KOMINEHCATOP YIioB HAKNOHa (OAHOOCHbIM KOMMEHcATop);

- OMTUYECKUI OTBEC, B KOTOPOM UCMONb3YHOTCA ABa KOMMNEHcATOpa (ABYXOCHbIV KOMMeHcaTop).

OnTnyeckuii 0TBEC CO CNMPTOBLIM YPOBHEM MM OAHOOCHLIM KOMMeHcaTopom o6ecneunBaeT NoNoXeHne
JMHUW BU3MPOBAHWA B BEPTUKAIIbHOW MITOCKOCTU, NepreHANKYAPHOM K HarnpaBneHuto Ha Touky. BepTukansHas
IMHWS (OTBECHOTO MPOEKTUPOBAHWS) SIBNAETCA NepeceyeHneM AByX BepTUKaSIbHbIX B3aUMHO NEpNeHaNKYNSIPHbIX
MNOCKOCTEN 1 TpebyeT OpUEeHTUPOBAHUS U UBMEPEHUIA B ABYX NeprieHAUKYNAPHBIX HANPaBNEHWsIX Ha TOUKY.

OnTnyeckuii oTBEC C ABYXOCHBIM KOMMEHCATOpOM oGecneuvBaeT coBnageHWe SIMHUM BU3MPOBAHUSA C
NMHWEl OTBECHOTO NPOEKTVPOBaHKSA B TO6OM HanpaBneHWn. HecMoTpst Ha o4eBUAHBIE PA3TUUYKSA B KOHCTPYKLK
NpMBOPOR, AOCTATOYHO UCMONB30BATL TONLKO OAWH MeToA UCTILITaHWIA AN OTBECOB PasNYHbLIX TUMOB.

Y ONTUYECKMX OTBECOB BU3MPHASA OCb MOXET BbiTh HanpasneHa ibo TONbKO BBEPX, TMBO TONMbKO BHWU3
(oAHOCTOPOHHKWE onNTUYecKne OTBECHI), GO KaK BBEpX, TaK U BHU3 (ABYCTOPOHHUE OTBECHI). MeToa ucnbiTaHuii Bo
BCEX CIy4asiX OAUH 1 TOT Xe.

Takoii )xe MeToa UCTbITaHUI MTPMMEHUM K TasepHbIM OTBECaM, HO NSl 3Toro TpebytoTcs oTaenbHble cpea-
CTBa HaboaeHNsa NasepHOro NATHa Ha BUSUPHOIA Mapke.

6 CywHocTb MeToAa UCnbITaHUNA

Heobxognmo NPUHATL METOONKY UcnbITaHUA ona onpepgeneHna Mepbl NpeLn3noOHHOCTU KOHKPEeTHOro oNTu-
YeCKoro otTeseca 1 ero BcnomoratesibHoro o6opy,qoaaH|/|ﬂ B MONeBbIX YCIOBUSX.

2
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Mepa npeLm3noHHOCTM ONTUYECKOrO OTBECA /IGO0 TNA 3aBUCUT OT BbICOThI MPOEKTUPOBAHUS (TO €CTb OT
BbICOTbI ONMTMYECKOrO yCTPOicTBA OTBECA HAZA NPEAMETHO NI0CKOCTLI0, HA KOTOPO HAXOANUTCA TOUKA LLEeHTPUpPO-
BaHus). LOCTYNHbIA KpUTEpUii NPELU3NOHHOCTM NPU UCMOTb30BAHUN ONTUYECKUX OTBECOB BbipaXatloT Kak 0THOCU-
TeNbHOe 3KCMepuMeHTaIbHOe CTaHAapPTHOE OTKIOHEHWE MO OAHOI cocTaBAoLW el (To eCTb MO 0CK X MW MO OCH Y)
NS TOUKW, NepeHeceHHol 0gMH pas Ha COOTBETCTBYIOLYIO BbICOTY

AMSO-plumb =

[aHHbIi MeTof MOXHO MCNONb30BaTh ANA onpefeneHus:

- Mepbl NPEeLN3NOHHOCTN B UCNOIb30BAHUN ONTUYECKUX OTBECOB OAHOW rPpynnoi reofe3ncrtoB C O4HUM
npu60opoM U1 ero BcnomoratesibHbIM 060py40BaHMEM B AaHHbII MOMEHT BPEMEHU;

- Mepbl NPELM3NOHHOCTU B UCNOJIb30BAHWUM OTAE/BLHOIO ONTUYECKOro OTBEca B TEeUYEHWE A/IUTEbLHOTO Bpe-
MEHU B OKpYXalLWnx ycnoBuax;

- Mepbl NPELN3NOHHOCTI B UCNOJIb30BAHUMN KaXA0ro U3 HECKO/IbKNX ONTUYECKUX OTBECOB, YTOGLI o6ecne-
UNTb CpaBHEHME X OTHOCUTE/IbHOM AOCTUXMMON NPELU3NOHHOCTIN, KOTOPYIO MOXHO NOAYYNTb B OAMHAKOBbIX
NoNeBbIX yC0BUAX.

Heo6x04MMO NPUMEHUTbL CTaTUCTUYECKUE UCTbITAHUSA, YUTOGbI ONpesennTb:

- MPMHAANEXUT N NONYYeHHOe IKCMepuMeHTanbHOe CTaH4apTHOe OTKNIOHEeHME S K COBOKYMHOCTH TeopeTu-
YyecKkux CTaHAaPTHLIX OTKIOHEHUI KOMMN/IeKTa NpU6opos o;

- NpuHagnexart v ABa UCNbITyeMbliX 06pasua K 0gHOl 1 TOW Xe COBOKYMNHOCTU;

-byfeT nu cTaHfapTHOEe OTK/IOHEeHMe cocTaBAsloLLeli N0 0CKM X paBHO CTaHAapPTHOMY OTK/IOHEHMWIO cOCTaB-
nawuwen no ocny;

- coBnajaeT /v BU3MPHAas IMHUA C BEPTUKabIO U3 LeHTpa NPOoeKLMM Ha NpeAMEeTHY N/I0CKOCTb.

DTN OTKNOHEHUA BU3UPHOW IMHUUN HE BANSIIOT HA CTaHA4apTHOE OTK/IOHEHUE, NO/lyYeHHOe MeTOA0M UCNbITa-
HWSA, ONMCcaHHbIM B pasgene 7.

ToT Xe caMblii MeTo4 UCNbITaHUS NPUMEHSIOT K /1a3epHbIM OTBecaM, HO A1 3Toro TpebyeTcs oTAeNbHOe
CpeAcTBO HaGMAEHNS Ta3epHOro NsATHa Ha BU3NPHON Mapke.

7 MNpoBeaeHne ncnbiTaHU

7.1 KoHdurypayusa ncnbiTaHni

MpAMOYrosibHYH NAACTUHKY C HAHECEHHbIMU Ha €e NOBEPXHOCTb LWUTPUXAMU B BUAE CETKU X-Y, ONMCAHHON B
pasgene 4, yctaHaBnuBalT (B KAYECTBE BU3MPHOIA LLeNn) Ha BbICOTE, PaBHOI BbICOTE OTBECHOTO NPOEKTUPOBAHUS
h B npeacTosiwimx nameputenbHbix pabotax. Ha pucyHke 1 nokasaH NnpuMep CETKM X-yC LWarom 2 Mm 1 Hymepa-
uMell WTPMUXOB, UCKNOYAKOLWENH OWMNGKM B 3HAYEHUSAX X UY. DTy rpagynpoBaHHy NiacTUHKY ycTaHaBAuBawT
NPUGAN3UTENBHO MO YPOBHIO U LEHTPUPYIOT OTHOCUTEIbHO BEPTUKANW HaA UK NOL TOUYKOW, BblLLE UAN HUXKE KOTO-
poii LEHTPMPOBAH ONTUYECKNIT OTBEC.

OpuveHTauus WTPUXOB CETKM HUTEW 3pUTENbHOW TPy6bl ONTUYECKOTO OTBECA A0/1XHA 6bITh NapannensbHa
ocAaMm rpap,ymposaHHoﬁ NNacTUHKK B npeaenax TOYHOCTU YCTaHOBKN.
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7.2 amepeHue

Mpexae 4yeM NPUCTYNUTb K U3MEPEHNSM, ONTUYECKUI OTBEC BblAEPXUBAIOT B YCI0BUAX OKPYXatoLei
cpefpbl. TpebyeTca NpMMepHO 2 MUH Ha rpagyc Lienbcusa B pasHoCcTM TemnepaTyp ONTUYECKOro 0TBeca v oOKpyxa-
loLlen cpefbl. Kpome Toro, npoBepstoT U BBOAAT MONPAaBKY Ha KO/I/IMMALMOHHYIO OLLIMGKY nepes U3MepeHusamMn B
COOTBETCTBMU C UHCTPYKLUAMU N3rOTOBUTENS.

MpoBoaAT Tpu cepun namepenuin (T-3 gna/=1,..., T). Kaxgasa cepua sknwvaet n- 10 (gnsaj = 1,..., n)
HabopoB n3MepeHuii. Mexay cepusaMy N3MepeHnin ONTUYECKUn 0TBEC CHUMAIOT M yCTaHaBIMBAlOT 3aHOBO. Mpu
ycTaHoBke npubopa oco6oe BHMMaHME HEOBXOAUMO YAENNTb €ro LEHTPMPOBAHMIO.

JNto60i1 Habop N3MepeHNin COCTOUT U3 ABYX HABNIOAEHUIA Xy, NXyW, KOTOPbIE BbIMOAHAT NPY MOI0XEHNAX
3puTenbHOl Tpy6bl B AnameTpasnbHO NPOTUBONOMOXHbLIX NO3nuUMax | n Il (Hanpumep, Hanpas/eHWe Ha TOYKY
BAOMb OCM +X MOCKU -X) W ABYX HAGMIOAEHUIA Yy, U yyW, npyn CHATUN KOTOPLIX 3pUTENbHYI TPy6y npnbopa
CHOBa pacnofaralT B AuameTpasibHO NPOTMBOMOIOXHbIX NO3nuusAx | u Il (Hanpumep, HanpaB/ieHUe Ha TOUKY
BAOMb OCU +Yy MOCK-Y).

3TN OTKNOHEHUSI BU3VPHOW SIMHAW He BAWSIOT Ha CTaHAAPTHOE OTK/IOHEHWEe, MOoJlyYeHHOoe MeTOAO0M UCMbITa-
HWiA, ONMCaHHbLIM B pasgene 7.

ToT e MeTof UCNbITaHUA MOXHO NMPUMEHSTb K 1a3epHbIM OTBECAM, HO A8 3TOro TpebyeTcs oTAeNbHOE
CpefcTBO HabNOAEeHNA Na3epHoro NATHa Ha BU3WPHOI Mapke.

7.3 Pacuert

Vi3MepeHus Kax/oli cepumn oLleHMBaloT N0 OTAeNsLHOCTU. Vnaekc/ans/-V cepun 4o6aBAAIOT TONMLKO K CUM-
BOJIaM KOHEYHbIX Pe3y/bTaroB.

Bo-nepBbIx, paccumTbiBAIOT Pa3HOCTY NOKasaHuii (xy,- X YM 1, COOTBETCTBEHHO, (YY,-Y W) B No3numsax 3pu-
TenbHOW TpyO6bl | v Il, 1 A4eNAT nonyyeHHble 3HaYeHUsA Ha 2. DTN 3HaYeHns 8y, 3aABSAITCA OTKIOHEHUAMU OT
BEPTUKaIbHON IMHNM NPOEKTUPOBaHNSA (CM. PUCYHOK 2).

1 — nnacTvHKa C CETKON LUTPUXOB X-y

PucyHok 2 — TMosficHeHuMe K pacuyeTam

2 0- XY~ 1>m 1O

2 M- W) J = 1>m- 10. .
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Cnegytowum warom 6yaeT pacyeT ksasnHaboAeHWi X; 1

X =g 04X = 1,10, “

1 -
Yi=5 Watyuhi=1...,10, (%)
rae X; — cpeqHee aHaueHne HabnopeHi X, 1 X ;
¥} — cpeaHee sHaueHue HabmoaeHWA ¥j| 1 V.

CpenHve sHaveHus KBa3vHabnoaeHUin Ans Bcex AecaT HaBopoB U3MepeHUii:

f= Sx (6)
10 it
-~ 1 10
V=u5 2 Vi
10 ~7 )
_ 1 10
Oy =7+ 2 Oxjs
X TA0 o 8)
B 1 1o
b =10 23y )
Mpy CPeAHUX BHAYEHUAX X U Y PacCUUTLIBAOT OCTATKM (PA3HOCTW) AN KBA3UHABNIOAEHNA 1, ; U T, ;
fej = X=Xj; (10)
ry’j:y—yj. (11)

KoHeuHble pe3ynkraThl i~ cepumn namepeHuin

10
erZJ = ]g1r)(2’i’j; (12)
2 _ Qo

Xryi= Xy (13)
j=1

Xt =2+ Xk (14)

Vyi =V, =10-1=9; (15)

v;=20-2=18; (16)

S 32
RO ()
> r2 > r2,
Vi Vi
=y v, =V 18)
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/Zr-z ’Er,-z
§; = \/,'I =\=g - (19)

roe Zr,f,» — CcyMMa KBagpaToB OCTaTKOB B HanpasneHuu X;
Zrﬁ, — cyMMa KBagpaToB OCTaTKOB B HanpaBneHun y,
21—,2 — obwasa cymma KBagpaToB OCTaTKOB;
Vi j=Vy,j  —44CNO cTeneHeit cBOGOALI ANsl COCTABIIAIOLLMX MO OCAM X M ¥ COOTBETCTBEHHO;
Vi — yYyucrno cTeneHel csoboabl;
Syl — cTaHgapTHoe OTKIOHEHEe COCTaBMSAOLLEA Mo OcK X NepeHeceHHON TOUKN ANsl BbICOTbI

NPoeKTNPoBaHWSA h, onpeaeneHHoe B ABYX NO3ULIMAX 3pUTENbHOM TPYBbI;

s, — cTaHOapTHOE OTKMOHEHVe COCTaBNAOLLEN MO OCKU Y NepeHECeHHOM TOUKM ANA BLICOThI
MPOEeKTNPOBaHWSA h, onpedeneHHoe B ABYX NO3ULIMAX 3pUTeNbHOM TpyBbI;

S; — cTaHgapTHOE OTKIOHEHWEe NepeHeCceHHOM TOUKN NSt BbICOTbI NPOEKTUPOBaHWS h, onpe-
AeneHHoe B ABYX MO3ULMSIX 3pUTENbHOM TPYObI.
Ons nonyyeHuns 6onee 3Ha4YUMbIX pe3ynbLTaToB UCTbITAHUIA AOMONHUTENBHO PACCHMTLIBAOT COCTARMSIIOWLME
MO OCSAM X U y 3KCTIepUMEHTalIbHOro CTaHAapTHOro OTKIOHEHWS MO OTAENBHOCTU (4N TPeX Cepuii UBMepPEHIA)

3 3
zvx,i = zvy,i =27; (20)
i=1 i=1
r2 + r2 + r2
s, = 2x,1 Ex,z EX,B; (21)

Vx1 1t Vx2 tVyx3

. - T2+ Xriy + Xrls )
y V,V,1 + V,V,2 +Vy,3 .

O6wan cymma cteneHer ceo6oabl cocTaenser

3
v=2v; =54 (23)

W cTaHAapTHOE OTKINOHEHWE NepeHeceHHOM TOUKW AN BLICOTLI NPoeKTUpoBaHus h, onpeaeneHHon oqvH pas B
OBYX MO3ULMSIX 3pUTENBHON TPYGbI, PACCUMTLIBAKOT M0 USMEPEHUAM BCEX CEPUN

2 2 2
s‘/zn +33+ 305

v (24)
Mepa npeLn3noHHOCTU NoKa3biBaeT
Siso—plump = (MMM = s ()]. (25)

PaccunTaHHoe OTKNOHEHWe BWU3WPHOW MUHUK OT BEPTUKANM & MOXHO OLIEHUTL MO KBasuHabnogeHUsam

SX,Sy Kakaow cepuu i:

3_
8xi
=1

B =i (26)
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5, ==t . 27)

5= 62 + 82 . (28)

SKcnepmmeHTaanoe CTaHAapTHOE OTKIOHEeHWe ) paccynTeIBAOT cneayowmm o6pa30M:

55 =8 (ﬁ) (29)

8 CtaTuctnyeckme ucnbiTaHnsA

8.1 O6wme nonoxeHns

CraTtucTryecKue UCTbITaHUs peKoMeHA0BaHbI A5t MeToAa UCTIbITaHWA, yCTAHOBIEHHOTO B HACTOALLEM CTaH-
pjaprte.

Ons nHTepnpeTauum pe3ynstaTos, CTaTUCTUNECKUE UCMIbITAHWS BbINOSHAIOT, UCMONb3YS:

- 3KCNepYMeHTanbLHoe CTaHaapTHOe OTKIIOHEHWe S OAHOM onepauvn OTBECHOTO NPOEKTUPOBaHUS, BbINOM-
HeHHOW B ABYX NO3NLMSIX 3pUTENIbHOM TPYBbl OMTUYECKOTo OTBECA;

- OTKJIOHEHWE 8 BUSUPHOM IMHUK M ero SKCNepUMEHTarbHoe CTaHAAPTHOE OTKIOHEHME S (AN ONTUHECKUX
OTBECOB C ABYXOCHbIMU KOMMeHcaTopamu 8, 1 8, pekomeHayeTcst UCCNeAoBaTh OTAENBHO MO UX KCNepUMeH-
TanbHbLIM CTaHAAPTHBIM OTKITOHEHUSIM Sgy U S).

YT06bI OTBETUTL Ha CreaytoLLue Bonpockl (cM. Tabnuuy 1):

a) bygeT 1 paccunTaHHoe akcnepuMeHTasribHoe cTaHAapTHOE OTKNOHEeHWE S MeHbLLe 3Ha4YeHUs G, YCTaHOB-
NEHHOro U3roToBUTENEM, UM MEHbLLE ApYroro NpeanMcaHHoro 3Ha4yeHna 6?7

b) MpuHaanexar N ABa aKCNepUMeHTanbHbIX CTaHAaPTHLIX OTKIOHEHUA SU S , oNpeaeneHHbIe Mo ABYM
pasnuyHbLIM U3MEePEHNAM, K OHON 1 TOW Xe reHepanbHOW COBOKYNHOCTU, npeanonaras, 4to oba nsmepeHus
MMetoT OAHY M TY XKe BbICOTY MPOEeKTUPOoBaHUS h U 0AHO YUCNO cTeneHel csoboapbl v?

OKcnepuMeHTanbHble CTaHAAPTHBIE OTKIOHEHUA SU S NOJTyYatoT U3:

1) ABYX BEIGOPOK U3MEPEHWA OQHUM W TEM XKEe ONTUHECKUM OTBECOM, HO pasHbIMKU HabnoaaTensamu;

2) OBYX BbIBOPOK U3MEPEHMWI OAHVM U TEM Xe ONTUYECKUM OTBECOM B pasHOe BPeMS;

3) AByx BLIBOPOK N3MepPEHNIA pasHbIMU ONTUYECKUMU OTBECAMMU.

c) Byaet nv ctaHaapTHOE OTKIIOHEHWE S, COCTaBSAIOLLEN No OCK X PABHO CTaHAAPTHOMY OTKIOHEHWIO S,
COCTaBNsAOLLER No ocK ¥ peaynbTaTa onepawm NpoeKTUposaHus?

d) BygeT v oTKNOHeHWe & BU3MPHOW SIMHUW PaBHO HYIo?

Onsa cnegyrowmx UCNbITaHWA NPUHUMAOT AOBEPUTENbHBIA YypoBeHb 1— o= 0,95.

Tabnwuuya 1 — Cratuctmyeckue UCnbiTaHus

Bonpoc Hyne-runotesa AnbTepHaTuMBHaA runotesa
a) s<o s>o
b) 0=0 0#0C
c) Cy=0y O, #0y
d) =0 §+0

8.2 OTBeT Ha Bonpoc a) B 8.1

Hy.l'lb-FI/II'IOTe3y, yTBepXXaaroLLyto, YTO SKCrepUMeHTallbHOe CTaHAapTHOE OTKIOHEHWE S MEeHbLLEe UK paBHO
TeopeTn4eckoMy Nnu npeaBapuTesibHO yCTaHOBNEHHOMY 3Ha4YeHWUI0 G, He OTBepratoT, eCl BbINOSIHEHO Cnegyto-
ee ycnoeume:
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2
s<o m—foﬂv) ; (30)
g {x%,gs (54) . (31)
SOV e
X5 o5 (54)=7215; (32)
s<o J% : (33)
s<o-1,16. (34)

B npoT1BHOM criyuae Hynb-r1noTesy oTBepratoT.
8.3 OTBeT Ha Bonpoc b) B 8.1
B cnyyae AByx pasHbIX BbIGOPOK M3MEPEHWI KpUTEPUIA YKasblBaET, NpUHaANexaT 1 sKcrnepuMeHTasbHble

CTaHOapTHbIe OTKIIOHEHUA S N S K OHOW 1 TOW e COBOKYMHOCTW. COOTBBTCTBy}OLLI,y}O HyNb-rTMnoTes3y ¢ = G He
OTBEPraroT, eCl/in BbINOJIHeHO crieaytollee ycroBune!:

1 < i< F V4, V2);
Fiap(vi,v2) = 52 © 1-as2(V1:V2): (3%)

1 N .
F0,975 (54,54) < 52 < FO,975 (54154), (36)
Foo75 (54,54)=1,71; (37)
058 < S2 <171
58 < 5 <171, (38)

B npoTMBHOM Criyvae Hynb-TMnoTesy oTBeprator.
8.4 OTBeT Ha Bonpoc c) B 8.1

HyJ'Ib-I'I/II'IOTe3y, YTBEPXKAAIOLLYIO, HTO SKCNEPUMEHTalIbHbIE CTaHAAPTHBIE OTKNOHEHUA S, 1 S, NpUHaAnexar
K OZLHOW 1 TOW Xe COBOKYMNHOCTW, He OTBepratoT, eCli BbINMOJTHEHO crieaylollee ycrioBue:

m s % S F_grz (V4,v2); (39)

V=V, =27; (40)

m < :g < Foe7s (27,27); 1)

Fo.o75(27,27) = 2,16; (42)
SZ

0,46 s?"szne. (43)

v
B NpoTUBHOM criyyae Hynb-runoTesy OTBeprator.
8.5 OTBeT Ha Bonpoc d) B 8.1

rI/II'IOTe3y coBnageHnsa BVI3VIpHOIZ JNIMHNN C BEPTUKAITbIO (HyJ'Ib-FVII'IOTe3y 8) He OTBeprarT, eCJ1/ BbIMOJTHEHO
criegytollee ycriosume:

8
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18]< 85t _oro (V); (44)
18| < 55 thg75 (54); (45)

S
‘SS‘:W; (46)

too75 (94)=2,00 ; (47)

S
8| £ —=——7>=="-2,00;
S m T (48)
|8|<s-0,37. (49)
B NPOTVUBHOM Cly4dae Hynb-rmnoTesy oTBepratoT.

Uncno cTeneHeil cBoBoabl U, TaknM 06pasoM, COOTBETCTBYIOLIME 3HAYEHUS Y21 g (V), Fia/2 (V,V) 1
t_q /o (V) (B3ATblE N3 CMIpABOYHOW NUTepaTypbl MO CTATUCTMKE) U3MEHSIIOT, €CNU aHaNU3npyrT Apyroe Yncno
N3MepPEHUIA.
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MpunoxeHne A
(cnpaBo4Hoe)

Mpumep MeTOAUKM UCTILITAHUIA

A1 NamepeHun

B tabnuue A.1 npuseaeHbl (CTonbubl 2—5) M3aMepeHHble 3Ha4YeHNs AecaT HabopoB M3mMepeHuit () no rpagyvmpo-
BOYHOW NMacTWHKEe C CETKOW X-y B HanpaBleHWsX X W ¥y B KaX4on nosuumm sputenbHon Tpybbl | u Il (namepeHHble
3HAYEHWS X;| ¥j| Xj1 W Y1) NEPBOV cepun u3mepeHnin (BTopas  TPeTbsl Cepun UMEPEHUI  HE MPNBEEHb).

Tabnuua A1 — MamepeHusi n octaTkn (pasHoCTH)

3Ha4veHus, UMepeHHbIe OTKNOHEHUS! CpepnHee
Mokasanue B MO3ULMSX 3PUTENLHON oT BepTUKanH 3HaveHune OcraTkn (pasHocTu)
TpyGhI HabnopeHui

2 3 4 5 6 7 8 9 10 11 12 13
j X, MM Y., MM X MM Y, MM MM 8 MM | X, MM Y, MM (1, MM T, MM rXZJ, MM2 rﬁj, MM2
1 36,7 71,8 37,5 723 |-040 -0,25 72,05 | 0,06 -0,04 |0,0036 0,0016
2 36,8 71,8 373 723 |-025 -0,25 72,06 | 0,11  -0,04 |0,0121 0,0016
3 36,9 71,8 374 723|-025 -0,25 72,05 | 0,01 -0,04 |0,0001 0,0016
4 36,9 71,8 374 722 |-025 -0,20 72,00 | 0,01  -0,01 | 0,0001 0,0001
5 36,9 71,8 376 722|-035 -0,20 72,00 | —0,09 0,01 | 0,0081 0,0001
6 36,8 71,7 376 722 |-040 -0,25 71,95 | -0,04 0,06 | 0,0016 0,0036
7 36,8 71,8 374 722|-0,30 -0,20 72,00 | 0,06 0,01 | 0,0036 0,0001
8 368 71,7 378 722]|-050 -0,25 71,95 | -0,14 0,06 | 0,0196 0,0036
9 36,7 71,9 373 722|-030 -0,15| 37,00 7205 | 0,6 -0,04 | 0,0256 0,0016
10 369 71,8 376 722]|-035 -020]| 37,25 72,00 | -0,09 0,01 | 0,0081 0,0001
z 368,2 717,9 374,9 722,3| -3,35 -2,20 | 371,55 720,10| 0,05 0,00 | 0,0825 0,0140

Ycnoeusa namepeHuni:

Cepusn i=1
Habropatens C. Munnep
Moropa obnayHo, 10 °C
Tun n Homep npubopa NeNe xxx 630401
KpaTHoCTb yBENU4eHus r=31,5
BeicoTa npoektupoBanus 10,1 m
WHTepean pacHeTHON CeTku 1 Mm
Oata 1999—04—15
A.2 Pacuetbl

Beiumcnsior pasHoctn 8,1 8, no popmynam (2) u (3) (cm. ctonbupl 6 u 7 Tabnuubl A.1) M paccunTLIBAKOT Pesynb-
TaTbl KBa3WHaGMIO4EHNA X; 1 y; No bopmynam (4) u (5) (cm. ctonbubl 8 u 9 Tabnmusl A.1). Mo cymmam kaxgoro HaBopa n3
10 Habniogennii (cm. nocrneaHue cTpokn B ctonbuax 2 — 9 Tabnmubl A.1) paccunThiBaloT cpeaHue 3HAYeHUS MePBbIX
cepuih HabnogeHuin cornacHo ypaBHeHusim (6) — (9):

10
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10
2.xj=371,55 MM, X = 37,16 mm;
i=1
10

QY =720,10 MM, y = 72,01MMm;
j=1

2.8y =-3,35MM, §x = —0,34 MM;

216yj = —2,20 MM, 8y = —0,22 MM.
j:

Wcnonbays cpefHne 3Ha4YeHNs X 1y PaccHUTLIBAIOT OCTATK (Pa3HOCTH) ry ;W Iy, ; No copmynam (10) n (11)n
ux kBagpatbl (cM. cTonbubl 10 — 13 Tabnuupl A.1), a 3aTem pesynbTaTel NEPBON Cepun U3MepeHuin no copmynam
(12) — (14):

Y 121 =0,0825 Mm?;
Y rZy =0,0140 mm?;

S 2 =0,0985 Mm2.

CooTBeTCTBYIOWME CTAHAAPTHBIE OTKIIOHEHUS Sy 4, Sy, 4 M Sq NEPBOI CEPUN M3MEPEHNIA PACCHMTLIBAIOT MO HopMy-
nam (17) — (19), co cTeneHsimm ceobodel no cdopmynam (15) n (16):

’ 2
SX,1 = m = 0’10 MM;
' 2
2
St = "W = 0,07 mm.

KoHeuHble pesynbraTtbl gns cepun 2 m 3

Y. X202 = 0,0372 mm?;
> Y22 = 0,0836 mm?;
> X2 3 = 0,0200 mm?;

Y. ¥2.3 = 0,0292 mm?;

S, 2 = 0,06 Mm;
Sy 2= 0,10 mm;
S5 = 0,08 mwm;

Sy 3 = 0,05 mm;

Sy 3= 0,06 mm;

83 = 0,05 mwm;
gxz = -0,40 mm;
Syz = -0,30 mm;

11



roCTPUCO 17123-7—2011

5x3 =-0,44 mwm;
dy3 =— 0,24 Mm.

Mpu obweli cymme cteneHen ceobofpl, paBHON 54, cornacHo cdopmyne (23) akcnepumeHTanbHoe CTaHgapTHoe
OTKNOHEHWE § paccqUTbIBalOT no copmyne (24)

o _ 00965 un? + 01208 u? + 0,0492 ww
|

= = 0,07 Mm.

3KCNepuMeHTanbHOe CTaHAAPTHOE OTKIOHEHWE Sigo_piumb OMPEAENSIIOT no opmyne (25)

Siso—pump = 5 =1: 1 = 1: 144286 ~ 1:140000.

Hanee napameTpbl U3 BCEX Cepuii M3MEPEHWI, BbiIBeAeHHbIe MO BCEM CEPUSAM M3MEPEHUI, paccymTbiBaOT MO
copmynam (26) n (27)

—0,34 mm — 0,40 mm — 0,44 mm

8, = 3 =-0,39 Mm;
Sy _ —-0,22 MM — 0,3:(3) MM — 0,24 MM — —0.25 mm

u cornacHo copmyne (28)
6=0,46 mm.

OKcnepuMeHTanbHoOe CTaHA4apTHOe OTKNOHEHWe & paccunTbiBaloT no cdopmyne (29)

1 )=001mm.

%=s(7 o

A.3 CtaTtnctnyeckune ncnbitTaHma

A.3.1 CtaTncTnyeckni KpuTepmi B COOTBETCTBUAM C BONPOCOoM a) B 8.1
o = 1:100000 = 0,0000100;

Si30—plumb = 1:140 000 = 0,000 0071;

v = 54;

0,000 0071 < 0,0000100-1,16;

0,000 0071 < 0,0000116.

MockonbKy BbIlEYKa3aHHOE YCIOBUE BbINOMHEHO, HYMNb-TMNOTESY, YTBEPKAAIOLLYIO, YTO 3KCNEPUMEHTANbHLIE CTaH-
AApTHbIE OTKIOHEHNA Sy, W Sy, NPUHaANEeXaT K OfHON U TOI e COBOKYNHOCTH, He OTBEPraloT Ha AOBEPUTENLHOM YPOBHE
95 %.

A.3.2 CTaTMCTUYECKNIA KpUTEpUiA B COOTBETCTBMM € Bonpocom b) B 8.1
s = 0,0000071;

s =0,0000060 (aonywiexme);
v = 54;

-1
0’58 < & <1‘71;

36-1071" ~
0,58 < 1,39 <1,71.
|-|OCKO.I'Ibe BbILIJeyKaSaHHoe ycnoaue BbINONHEHO, HyInb-rUNoTeay, yTBep)KﬂaIOLI.l,yIO, 4yTO 3KcnepumeHTaanb|e CTaH-

[ApTHbIE OTKNOHEHWA S U § NpUHaAnexaT K OAHOI W TOM e COBOKYNHOCTY, He OTBEPraloT Ha [OBEPUTENbHOM YPOBHE
95 %.

12
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A.3.3 CtaTncTnyeckuni KpuTepmuii B COOTBETCTBUM C Bonpocom ¢) B 8.1

8y = 0,072 mm;
Sy = 0,068 mm;
Vy= vy = 27;
0,0052 .
0,46 < 0,0046 < 2,16;

0,46 <1,12 < 2,16.

rlOCKOJ'Ibe BblWeYKa3aHHOE YCIOBUE BbIMONHEHO, HyNb-rnnoTe3y, yreepXxXaatwyto, 4To 3KCnepuMeHTanbHblie CTaH-

AApTHbIE OTKIIOHEHNA S, U S, NPUHAANEXAT K OfJHOM M TO e COBOKYMHOCTH, He OTBEpraloT Ha AOBEPUTENLHOM YPOBHE

95 %.

A.3.4 CtaTncTnyecknii Kpurepuvin B COOTBETCTBMM ¢ Bonpocom d) B 8.1

s =0,07 mm;
6 =0,46 mm;
s; = 0,01 mm;
v = 54;

0,46 mm < 0,01 mm - 2,00;
0,46 mm < 0,02 mMm.

I'Iocxoany BblWEYKa3aHHOE YCITOBUE HE BLIMONHEHO, HYNb-TUMNoTe3y, yTBePXAatoLylo, YTO OTKNOHEHWE o BVI3VIpH0ﬁ

NVUHUW PABHO HYNIO, OTBEPraloT Ha JOBEPUTENIbHOM ypoeHe 95 %, T. e. ONTUYECKUIA OTBEC HEOBX0AMMO NOBEPUTH.

13
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Mpunoxenne QA
(cnpaBouHoe)

CBepgeHUsi 0 COOTBETCTBUU CChITOYHLIX MeXAYHaAPOAHbIX CTaHAAPTOB
HalMoHanbHbIM cTaHgapTaM Poccuickon Pegepauuun

Ta6nvuya A1

OBosHauete ccbinouHoro Crenenb O603HauYeHne N HaUMEHOBaHUE COOTBETCTBYIOLLErO
MexayHapoaHoro cooTBeT- HaLIMOHANLHOIO cTaHaapTa
craHaaprta cTBUA
MCO 3534-1:2006 MOD MOCT P 50779.10 — 2000 (NCO 3534-1—93) «Cratuctuyeckme meTo-
Abl. BeposiTHOCTb M OCHOBbI CTATUCTUKU. TEPMUHBI U OnpeaeneHnsa»
MCO 17123 -1:2002 IDT MOCT P UCO 17123-1—2011 «locypapcTBeHHas cuctema obecneve-
HUS eguMHCTBa UamepeHuit. OnTnka n ontudeckue npubopsl. MeTogukn no-
NEeBbIX UCTILITAHUIA reoae3nyecknx U Tonorpaduyecknx npubopos. Yacto 1.
Teopusi»
MCO 4463-1:1989 — *
NCO 7077:1981 — *
NCO 7078:1985 — *
MCO 9849:2000 — *
* COOTBETCTBYIOWMIA HALUMOHANBHLIA CTaHAAPT OTCYTCTBYET. [lo ero yTBepXaeHus pekOMeHayeTcsl UCrnonb3o-
BaTb NePeBos Ha PyCCKMI A3LIK 4aHHOIO MeXAyHapogHoro crtaHgapra. [epeBog AaHHOrO MexgyHapoaHOro CTaH-
JapTa HaxoguTcsl B PeaepanbHOM MHGOPMAaLMOHHOM (hOHAE TEXHUYECKMX PErMamMeHToB U CTaHQAPTOB.
MpumeyaHune— B HacToswel Tabnuue ncnonb3oBaHbl Cnegylowme yCnoeHble 0603HaYeHns1 CTeNneHu
COOTBETCTBUSA CTAHOAPTOB:
- IDT — ngeHTHYHbBIN CTaHaApPT;
- MOD — moanthnumpoBaHHbIl CTaHAAPT.

YOK 528.5, 528.02:006.354 OKC 17.180.30 T86.10

KntoueBble croBa: reoeausl, reogesnyeckue namepeHusd, UCrnblTaHnAa reoge3nveckmnux an60pOB
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