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MpepucnoBue

Llenn n npuHuunel ctaHgapTusaumm B Poccuinckon ®egepauunn yctaHosrneHsl egeparnbHbiM 3aKOHOM OT
27 pekabps 2002 . Ne184-3 «O TexHU4ECKOM perynmpoBaHmy, a npasuna NnpUMeHeH s HauMoHarbHbIX CTaH-
naptoB Poccuiickonn egepaumm — MOCT P 1.0 — 2004 «CtaHgapTtusauums B Poccuiickoin egepaummn. OcHoB-
Hbl€ MONOXEHMAY

CBegeHus o cTaHaapTe

1 MOAMOTOBJIEH ®epepanbHbIM rocygapCTBEHHLIM YHUTApPHbIM npegnpusateM «Bcepoccuiicknia
Hay4HO-NUCCNeaoBaTenbCKUN  UHCTUTYT  (PU3NKO-TEXHUYECKUX U PagUNoTEXHUYECKUX uamepeHun (Pryrl
«BHANDTPW») Ha ocHOBE COBCTBEHHOrO ayTEHTMYHOrO MEPEBOAA HA PYCCKUI A3bIK MEXAYHAPOL4HOMO CTaH-
AapTa, ykasaHHOro B nyHkTe 4

2 BHECEH TexHu4yeckuMm komuteToM no ctaHgaptusauum TK 206 «3TanoHbl M NOBEPOYHbIE CXEMbI»

3 YTBEP>XJEH V1 BBE[JEH B JEMCTBWE Mpvika3om PeaepanbHOro areHTCTBa Mo TEXHUYECKOMY perynu-
poBaHuto 1 MeTpornorun ot 9 HoA6psA 2011 . Ne 534-ct

4 HacTtosimii cTangapT MOeHTUYEH MexagyHapoaHomy ctaHgapTy MCO 17123-7:2005 «OnTturka n ontuyec-
Kue npmnbopbl. MeToamkm NoneBbIX UCTIbITaHWIA Fre0Ae3NYeCKmX 1 Tonorpadmyecknx npudopos. Hacts 7. OnTuyec-
Kve npmbopbl Ans yctaHoBku no oteecy» (1ISO 17123-7:2005 «Optics and optical instruments — Field procedures
for testing geodetic and surveying instruments — Part 7: Optical plumbing instrumentsy).

HavmeHoBaHWe HacTosLLero ctaHgapTa U3MeHEeHO OTHOCUTESNTbHO HAUMEHOBaHNS YKa3aHHOIo MeXXayHapoa-
HOro cTaHgapTa gns npuseneHus B cootsetcteue ¢ FTOCT P 1.5 — 2004 (nogpasgen 3.5).

Mpu NnpyMeHeHnn HacTosILEero cTaHgapTa peKoMeHOyeTCs NCMOMb30BaTh BMECTO CChINOYHbIX MEXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLMOHanbHble cTaHaapTel Poccuiickon ®egepaumm, cBegeHnst o
KOTOpbIX NPVUBEAEHbI B AOMNOMHUTENBHOM NpunoxeHu JA

5 BBEJIEH BIEPBbIE

UHpopmayus 06 usMeHeHUsIX K HacmosieMy cmaHOapmy rybrukyemcsi 8 exe200H0 u3dagaeMoM UHQOP-
MaUUOHHOM yKasamerne «HauyuoHanbHble cmaHdapmbl», @ meKcm UsMeHeHUl U Monpasok — 8 eXeMecsHHO
usdasaembix yKazamerisx « HauuoHanbHbie cmaHOapmbi». B criyyae nepecmompa (3aMeHbl) uriu OMMeEHbI Ha-
cmosiuje2o cmaHdapma coomeemcemeayroujee ygedomreHue bydem ornybruko8aHo 8 exxeMecsiHHO u3dagaeMom
UHbOpMayUOHHOM yKasamerne «HayuoHanbHble cmaHOapmabiy. Coomeemcmeyrouasi UuHghopmayusi, yeedomrie-
HUe U meKcmbl pasMeLaromces makxe 8 UHGhopMayUOHHOU cucmeme 0bue20 rosib308aHuUsi — Ha ohuyuansHOM
catime ®edeparibHO20 a2eHmemea o MexXHUYeCcKoMy peayruposaHuro U Memporioauu 8 cemu YIHmepHem

© CraHgapTuHdopm, 2013

HacTosiumii ctaHaapT He MOXET ObITb NONHOCTbLIO UM HAaCTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH M pacrnpoc-
TpaHeH B kayecTBe odumLumManbHOro n3gaHns 6e3 paspelueHust PegepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBaHMIO ¥ METPOSIOTN
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NMpeaucnoBue k MexxayHapoaHomy ctaHgapty UCO 17123

NCO (MexayHapopHas opraHu3aums no cTangapTusaumnmn) npeactaenseT cobor BCEMMPHYHO dheaepaumio,
COCTOSILLYH M3 HaLMOHarbHbIX OpraHoB Mo cTaHaapTudauum (kommteTbl—uneHbl MCO). PaboTta no paspaboTtke
MeXOyHapOAHbIX CTaHA4apTOB 00bI4HO BeaeTcst TexHudecknmm kommutetamm NCO. Kaxabin KOMUTET-YIEH, 3auH-
TEpPECOBaHHbIN B TEME, ANSA PEeLUEeHNss KOTOPO 06pa3oBaH AaHHbIA TEXHUYECKMIA KOMUTET, UMEET NpaBo ObiTb
npeacTaBneHHbIM B 3TOM komuTeTe. MexayHapoaHble opraHnsaumm, NpaBUTENbCTBEHHBIE U HEMPaBUTENBCTBEH-
Hble, nogaepxuearowme ceasb ¢ MCO, Takke npuHMmaroT ydactue B pabote. MCO TecHo coTpyagHudaeT ¢ Mex-
AyHapOoJHON anekTpoTexHnyeckon kommccunert (M3OK) no Bcem Bonpocam CTaHAapTM3aumum B 06nactu anekTpoTex-
HVIKW.

MpoekTbl MeXxayHapoaHbIX CTaH4APTOB pa3pabaTtbiBaloTCsl B COOTBETCTBMM C MPaBUiamu, yCTaHOBIIEHHBIMM
Oupektneamm MCO/MOBK, vactb 3.

MpoekTbl MexXayHapOoaHbIX CTaHAAPTOB, MPUHATbLIE TEXHUYECKMMN KOMUTETaMM, HaNpPaBIsTCA KOMUTETaM-
YfieHam Ha rofiocoBaHue. s nx onyornmkoBaHUsS B Ka4eCTBE MEXAYHaPOAHbIX CTaH4apToB TpebyeTcs ogobpe-
HWe He MeHee 75 % KOMUTETOB-4Y/IEHOB, Y4aCTBOBABLLMX B FONIOCOBaHNN.

BHumaHme obpallaeTcd Ha TOT haKT, YTO OTAENbHbIE AMEMEHTbI HACTOSLLEro CTaHA4apTa MOryT COCTaBNsATh
npegmeT nateHTHbIX NpaB. ICO He AomKHa HECTU OTBETCTBEHHOCTb 3a MAEHTUMUKALMIO STUX MATEHTHbIX NPaB.

MexayHapogHbi ctaHgapT MCO 17123-7 paspabotaH TexHuyeckum komutetom ICO/TK 172 «OnTtuka n
onTuyeckme npudopsbl», nogkommutetoM NK 6 «eopgesnyeckre n Tonorpaduyeckme npudopbi».

MepBoe nsganue ctangapta CO 17123-3 otmeHsieT n 3ameHsieT NCO 8322-5:1991, koTopbIl NpoLUen Tex-
HWYEeCKUIN NePecMoTp.

MexayHapogHbi ctaHgapT MCO 17123 cocTtounT 13 crieqyroLmx YacTer nog obwmum HaMmeHoBaHneM «On-
THKa 1 onTnyeckue npnbdopbl. MeToamKkun NoneBbiX MCMbITAHUA reode3nYecknx 1 Tonorpaduyeckmx npubopoBy:

-YacTtb 1: Teopus;

-YacTtb 2: Hueenvpel;

-Yactb 3: TeogonuTsl;

- YacTb 4: SnekTpoonTuyeckme ganbHomepbl (npubopsl EDM);

-YacTtb 5: OneKkTpoHHble TaXeOMETPb;

- YacTtb 6: Bpawatowmeca nasepsbl;

-Yactb 7: Ontudeckune npnbopbl 4NS yCTaHOBKM MO OTBECY;

-Yactb 8: Nonesble ucnbitaHusa GNSS-annapaTyphbl B pexume «KnHematyika B peanbHoM BpemeHn» (RTK).
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BBepneHue k mexxayHapoaHomy ctaHgapty UCO 17123

CtaHgapt ICO 17123 ycTaHaBnuBaeT NosneBble METOAVKM AN ONPeAeNeHNs U OLEHKN NPELM3NOHHOCTH
reofe3n4yeckmx npnubopoB 1 BCrOMOraTeibHOro 060pyaoBaHms, UCNONb3yEMbIX 41151 USMEPEHMS B CTPOUTENbCTBE
1 reogesvn. TN UCMbITaHWUS, B NEPBYIO 04epeab, NpeaHas3HavYeHbl 4118 NofeBbIX MOBEPOK HA MPUroAHOCTb KOHK-
peTHOro Npmbopa 4515 BbINONIHEHWS BNN3KMX HEOTMNOXHBIX 3aZa4 M Ha COOTBETCTBME TPeboBaHMAM APYTrMX CTaH-
0ApTOB. ATV 3afaun He NpeanararTca Kak UCMbITaHUSA 418 MPUEMKM UK BbINOSTHEHMWS OLLEHOK, 6onee KoMmnekc-
HbIX MO XapakTepy.

NCO 17123 MOXXHO paccMmaTtpuBaTth Kak OAMH U3 NEPBbIX LLAroB B MPOLECCE OLEHKN HeonpeaeneHHOCTH
n3mepeHus (a UMEHHO — N3MepPSIEMON BENMYMHbI). HeonpeaeneHHOCTb pesynsrata U3MepeHnsi 3aBUCUT OT psga
hakTopoB. TN haKTOPbI BKITHOYAKOT, MTOMUMO NPOUMX, MOBTOPSEMOCTb (CXOAMMOCTb), BOCMPON3BOANMOCTL (MOB-
TOPSAEMOCTb B pa3Hble OHN) U TLLATENbHYH OLEHKY BCEX BO3MOXHbBIX MICTOUYHMKOB MOrPELLHOCTM B COOTBETCTBUN C
Pykoogcteom NCO no BbipakeHuto HeonpeaeneHHOCTH B nuamepeHumn (GUM).

[laHHble noneBble MeETOAUKM pa3paboTaHbl creuuansHO Ans NpUuMeHeHus in situ 6e3 noTpebHoCTH B cneun-
anbHOM BCriomoraTenbHOM 060pyA0BaHNM 1 C LeNblo CBEAEHNS K MMHUMYMY BO3A4ENCTBUIA aTMocdephl.
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Mpeaucnosue K HacTosieMy CTaHAAPTY

Llenbto paspaboTkm [ocymapcTBeHHbIx ctaHgaptoB Poccuiickon degepaumm TOCT P NCO 17123-1 —
MOCT P WNCO 17123-8 (manee — NOCT P NCO 17123) siBnsieTca npsimoe npumeHeHne B Poccuiickon ®egepaunm
BOCbMMU YacTen mexayHapogHoro ctaHgapta MCO 17123-1:2002 — NICO 17123-8:2007 nog obLmm HanmeHoBa-
Hem «OnTukKa 1 onTudeckme npnbopkl. MeToankn NoneBbIX UCMNbITaHUA reoAe3ndeckmx 1 Tonorpadunyecknx npu-
©0OpOoB» B MpaKTU4ECKON AEATENBHOCTM NO METPONormm B 0bracTy reogesnyeckmx M3mepeHuin: npu paspaboTke u
NPUMEHEHNW METOAMK BbIMOTHEHNSI U3MEPEHMN, UCTMbITAHUSAX (B TOM Y/ACHE NPU UCTIbITAHUSX ANs Lenemn yTBepx-
OEHVSA TUNa CPefCcTBa N3MEPEHNIA), MOBEPKE M KannbpoBKe reoge3nyecknx npubopos.

BonblmHCTBO AencTayowmx B Poccunckon ®egepaLmm cTaHgapToB U METOAMK, PErNTaMEHTUPYIOLLMX Me-
TOAb! UCMbITAHUI reofe3n4eckor annapaTtypsbl, 6bm paspabdoTaHel B 90-e rofbl IPOLLIOro Beka NPUMEHNUTENBHO K
annapaTtype 0Te4eCcTBEHHOIo MPOM3BOACTBA, pa3paboTaHHON paHee. 3T METOAbI HE OXBATLIBAKOT BCE COBPEMEH-
Hble BUAbI U3MEPEHUI B re0Ae3nn 1 He BCeraa COOTBETCTBYIOT METPONOrMYECKUM M TEXHUYECKUM XapakTepucTu-
KaM COBpeMeHHoM annapaTypsbl. K Tomy e, HeKoTopble MeToAbl UCMbITaHWI HEMPUMEHUMbI K UMMOPTHBLIM Cpes-
cTBaM nsmepeHun (ganee — CU), coctaensowmnm B HacTosiwee Bpems oT 90 % ao 95 % ucnonb3yemon B
Poccun reogesnyeckorn annapatypbl. [JaHHble 06CcTosATENbCTBA MPUBOAAT K HEOOXOAMMOCTM pa3paboTkn METOA0B
UCMbITaHWUA, COOTBETCTBYHOLLMX COBPEMEHHOMY YPOBHIO.

MpumeHenwne ctaHgaptos cepumn FTOCT P NCO 17123 B reogesnyeckoi 1 Tonorpacmnyeckon npakTuke no-
3BOMUT BbIMOJSTHATH OLEHKY METPOJSIONMYECKNX XapaKTePUCTMK BCEX COBPEMEHHbIX BUAoB CW B moneBbIX yCrioBu-
AX, aHaNOMMYHbIX YCNOBUAM 3KCMTyaTaumu. Takon nogxon Aaet bonee JOCTOBEPHbIE 3HAYEHUST METPOITOTMYECKMX
XapaKTepUCTUK, MOCKOSbKY NlabopaTopHble UCMbITaHWs, Kak NpaBurio, AatoT 6oree BbiCOKMe 3Ha4YeHMs NpeLn3noH-
HOCTU, YeM Te, KOTOPbIE MOXXHO MOMNYYNTb B pearbHbIX yCNoBUaX akcnnyataumm. ns umnopTtHeix CY npyuMeHeHne
3TMX CTAaHOAPTOB JaeT BO3MOXXHOCTb OLEHUTb METPONOMMYECKME XapaKTEPUCTUKN MO TEM METOAMKAM, KOTOpbIe
MCronb3ytoTcst OUPMaMn-M3roToBMTENSIMM B MPOLIECCe 3aBOACKMX UCTIbITAaHWIA U TECTUPOBAHUS.

OueHkn meTponoruveckmx xapaktepuctuk cooteetctBytoT FTOCT P UCO 5725-1 — 2002 «To4yHOCTb
(NpaBWIbLHOCTL U MPELIM3NOHHOCTE) METOAOB U pe3ynsTaToB naMepeHnii. Hactb 1. OCHOBHbIE MOMNOXEHWS U Onpe-
Aenexnsy.

\
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HAUMWOHANbHBIN CTAHOAPT POCCUUCKON OEQEPALMUMNU

FocynapcTBeHHas cuctema obecneyeHUs eQMHCTBA U3MEPEHUN
OMNTUKA N ONTUYECKUE MNMPUBOPLI
MeToaukn noneBbIX UCTNbITaHUI reofe3nyecknx U Tonorpadmyeckmux npuéopos
Yactb 7
OnTuyeckue npubopkl ANsi 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

[Oata BBegeHuss — 2013—01—01

1 O6nactb NnpMMeHeHuns

HacTtoawwmin ctangapT ycTaHaBnMBaeT METOAbI MOSEBbIX UCMbITAHWIA, KOTOPbIMU HaZ0 MONbL30BaTLCA NPU
onpeaeneHny 1 oLeHKe NPeLn3NoHHOCTU (MOBTOPSEMOCTIN) ONTUYECKMX MPUBOPOB A11S YCTAaHOBKM MO OTBECY U
BCMoMoraTtenbHOro 000pyaoBaHMs MPU NPOBEAEHUN re0AEe3MHECKNX U3MEPEHMI B CTPOUTENBCTBE. HacTosLwmi
CTaHOapT HEMPUMEHUM K ONTUYECKUM LEHTPMPaM Kak MPUCNoCcOBNeHnsIM TperepoB U reoge3ndeckmx MHCTPY-
MEHTOB. OTU UCMbITAHWUSA B NnepByro ovepenb npeaHasHa4veHbl A4 NofieBbIX NOBEPOK Ha NMPUroaHOCTb KOHKPETHOIro
npubopa A4S peLleHns TEeKyLLEeN 3a4adm U Ha COOTBETCTBMNE TpeboBaHNAM APYrnX CTaH4apPTOB.

HacTtosawuin ctTaHgapT He pacnpoCTPaHAETCS Ha KOMIMIIEKCHbIE MO XapaKTepy UCTbITaHWsA 118 NPUEMKN U
BbINOMHEHWS OLIEHOK paboumx nokasarTenen.

2 HopmaTuBHbIe CCbISIKN

HwxecnenytoLme AOKYMEHTbI, Ha KOTOPbIE NMPMBOASATCS CChINKK, ABAOTCA 0693aTeNbHbIMM NPU NPUMEHe-
HMM HacTosLLEero cTaHaapTa. B oTHOLWEHWM AaTpoBaHHbIX CCbINIOK AENCTBUTENBHO TONBbKO YKa3aHHoe nsgaHue. B
OTHOLLEHUW HeAaTMPOBAHHBIX CCbINIOK AENCTBUTENBHO NocneaHee nsgaHve nybnvkauum (Bknoyvas nobble n3Me-
HeHKs), Ha KOTOPYHO AaeTCs CCbinka.

NCO 3534-1 — 2006 Cratuctumka. Cnosapb 1 ycrioBHble 0603HaveHns. HacTb 1. TepMuHbI, ncnonb3yemble
B TEOPUN BEPOATHOCTY, 1 OBLLME CTAaTUCTUHECKME TEPMUHBI

NCO 4463-1 — 89 MeToabl usmepeHus B ctpoutensctee. MoHTax n usmepenue. Yacto 1. [NnaHnposaHve n
opraHv3aums, NpoLueaypbl USMEpPEHUS, KpUTEPUN NPUEMKM

NCO 7077 — 81 MeTtoabl namepeHus B CTponTenbCTBe. OBLLME NPUHLUMIBI U METOAbLI KOHTPOIA CObnoaeHnst
pa3mepos

MNCO 7078 — 85 Ctpoutenbcteo 3aaHuii. MNpoueaypbl 418 pa3bmBku, 3MepeHnst u Tonorpadonyeckon Cbem-
ku. CrnioBapb 1 npuMedaHus

MCO 9849 — 2000 OnTuka n onTnyeckme npudopsl. leogesnyeckme n Tonorpadgmyeckme npmbopsl. CrioBapb

NCO 17123-1 — 2002 OnTuka n ontudeckme npubopbl. MeToaunkn NoneBbiX UCNbITaHWUI reOAe3NYECKUX U
Tonorpacdmyeckux npubopos. YacTtb 1. Teopus

GUM PykoB0oACTBO MO BbIPaXXEHWI0 HEONPEAENEHHOCTW B USMEPEHUN

VIM MexayHapogHbIn crioBapb OCHOBHbIX M OBLLIMX TEPMMHOB B 06riacT METPONormm

3 TepMmuHbI U onpeaeneHus

B HacToswem ctaHgapTe npumeHeHbl TepMuHbl no NCO 3534-1, UCO 4463-1, NCO 7077, NCO 7078,
NCO 9849, CO 17123-1, GUM n VIM.

U3paHmne ocpuumanbHoe
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4 TpeboBaHus

Mepen ucnbiTaHUAMY ONepaTop AOSMKEH Y6eanTbCs, YTO NPELM3NOHHOCTb N3MepUTernbLHOro 06opyaoBaHust
COOTBETCTBYET MOCTABIIEHHON N3MEPUTENBHON 3aa4e.

OnTtuyeckmin npubop AN yCTaHOBKM MO OTBECY M €ro BcrnomoratenbHoe obopyaoBaHue AOMKHbl ObiTb
HaCTPOEHbl B COOTBETCTBUM C UHCTPYKLUNSMU U3FOTOBUTENS M UCMONb30BaHbI CO LWTAaTUBaMU B COOTBETCTBUN C
pekoMeHAaLMAMM U3rOTOBUTESTS.

Ha pesynbraTbl usmepeHuin BIMST METEOPOOrMYeckre ycrnoBusi, 0cobeHHo rpaameHT Temnepartypsl. MNac-
MypHOe HebO 1 HM3Kas CKOPOCTb BETPA rapaHTUPYLOT Hanbornee brnaronpusTHble NOrogHble ycroBus. dakTnyec-
Kve MeTeoporiormieckmne faHHbIE M3MePSIOT 119 BBOAA MONPAaBOK HA aTMOCepHble BO3AENCTBUSI 1 B UBMEPEH-
Hble paccTosiHusA. KOHKpeTHble YCroBus, MPUHUMaeMble BO BHUMaHWE, MOTYT N3MEHATLCS B 3aBUCUMOCTM OT
TOrO, rAe BbINOMHAT N3MepPeHUs. ITU YCNOBUS AOIMKHbI YYUTBIBATb U3BMEHEHWNSI TEMMEePaTypbl, CKOPOCTU BETPA,
o6navHocTb M BUAMMOCTb. OTMeYaloT Takke hakTUYECKNE NOrogHbIe YCIOBUS HA MOMEHT U3MEPEHWUST U TUM MO-
BEPXHOCTU, HaJ, KOTOPOW 3TV M3MEPEHUST BbINOHSIIOT. YCNOBUS, BbIOpaHHble Ans UCMbITaHWS, AOMKHbI COBNagaThb
C OXXMOAEMbIMW YCIOBUSAMU, B KOTOPbIX ByayT B AENCTBUTENbHOCTU BbIMNONHEHBI M3MepeHus (cm. WCO 7077 n
NCO 7078). Kpome Toro, Bce aT0 NPUMEHUMO K onpeaeneHHOMY Anana3oHy BepTUKanbHbIX paCCTOSHWUIA (BbICOT
OTBECHOrO NPOEKTUPOBaHUS1), B KOTOPOM HEOOXOAMMO BbINOSHUTL NpeanonaraeMyto onepawmio NpoeKTUPoBaHNs
TOYEK.

Mpu ncnbiTaHWsAX, NPOBOAMMbIX B labopaTtopuu, NOny4atoT pesynbraThl, B KOTOPbIX MPaKTUYECKU UCKITHO-
YeHbl aTtMocdepHble BO3OEWCTBUS, HO CTOMMOCTb TakuxX MUCMbITAaHUA OYeHb BbICOKa. B aToM CBS3U MX He
npakTuKyeT 60NbLUMHCTBO Mosb3oBaTtenen. [Npu ncnbiTaHnsX, NPOBOANMBIX B TabopaTopuu, 3Ha4YEHUS NPELm3N0oH-
HOCTW MHOro 6orblue, YeM Te, KOTOPbIE MOMyYaloT B MOSIEBLIX YCIOBUSX.

[nsa ucnbiTaHWi, oNMcaHHbIX B HACTOSILLLEM CTaHAapTe, TpebyeTca pacyeTHas NpsIMOYrofibHas x-y ceTka,
ucnonb3dyemas Kak BU3npHas uenb (BU3npHasa mapka). PacctosHue t mexay LTpuxaMu Takom CETKU AOMKHO
COOTBETCTBOBATbL CleAYLLEMY YCITOBUIO:

h
t229 1, (1)
rae 2,9 — NoCTOSAHHbIN KO3 DULIMEHT, MO3BONSAOLLMIA BbINOMHUTL XOPOLLUNIA PAaCYET B UHTEpPBane CeTKu;
h — BblCOTa NPOEKTUPOBaHNS, BblpaXXeHHasd B METpax;
I’ —KpaTHOCTb yBENUYEHNS 3pUTENBHON TPYOLI Mpndopa.

3Ha4deHne tnonyqaroT B MUITTIMMETPaXx.
5 Tunbl oNTUYECKMX NPUOOPOB ANSA YCTAaHOBKU NO OTBECY

OnTnyeckme Npnbopbl A yCTAHOBKM MO OTBECY (ONTUYECKMIA OTBEC) NOAPA3AENSIOT HA CrieayoLLmMe TUNbI:

- OMNTUYECKUI OTBEC, B KOTOPOM UCMOSb3YETCA CMUPTOBOWN YPOBEHD;

- ONTUYECKUI OTBEC, B KOTOPOM MCMOSb3YETCS KOMNEHCATOP YIIOB HAKIOHA (O4HOOCHbI KOMNEHCATOP);

- ONTWUYECKMI OTBEC, B KOTOPOM MCMONb3YHTCS ABa KOMMEHCATOPA (ABYXOCHbI KOMMNEHcaTop).

OnTMYecKMn OTBEC CO CMUPTOBLIM YPOBHEM MM OLHOOCHLIM KOMMEHCATOPOM 0becneynBaeT NosoXeHne
FIMHUW BU3NPOBAHWS B BEPTUKAIbHOM NIIOCKOCTU, NEPNEHANKYSIPHON K HAanpaBneHuto Ha Touky. BepTukanbHas
NVHWS (OTBECHOTO NPOEKTUPOBAHUS) IBNSETCS NepeceveHneM AByX BePTMKanbHbIX B3aUMHO NePrneHANKYNSpHbIX
MNrI0CKOCTEN N TPEBYET OPUEHTUPOBAHMS 1 U3MEPEHUIA B ABYX NEPNEHANKYAPHBIX HAMNPaBMNEHUSIX Ha TOYKY.

OnTuyecknin oTBec C OBYXOCHbIM KOMMEeHCaToOpoOM obecneuynBaeTt coBnageHne NMHn BU3npoBaHua C
NIHUEN OTBECHOTO NPOEKTUPOBaHWS B N0GOM HanpaeneHnM. HecMoTpsi Ha o4eBMOHbIE Pa3NNYNs B KOHCTPYKLUN
npubopoB, 4OCTATOYHO UCMOMb30BaTh TONBKO OAMH MEeTOA UCMbITaHWI Ans OTBECOB PasfiNYHbIX TUMOB.

Y onTu4eckmx 0TBECOB BU3MPHAs OCb MOXET ObITb HanpasneHa nNMbdo ToNbKo BBEPX, MO0 TONLKO BHU3
(ogHOCTOPOHHME ONMTUYECKIME OTBECHI), MO0 Kak BBEPX, TaK 1 BHU3 (OBYCTOPOHHME OTBECHI). MeToa NcnbITaHni BO
BCeX crny4daax oaunH N TOT Xe.

Takoi ke MeToZ UCNbITaHUA NPYUMEHNUM K NadepHbIM OTBECaM, HO NS 3TOro TpebytoTcs OTAerbHbIE cpes-
cTBa HabntogeHUs nasepHOro NsiTHa Ha BU3MPHOM Mapke.

6 CywHocTb meToAa UCNbITaHUN

Heobxogumo NPUHATb METOOUKY ncnbITaHWi ang onpepgeneHnda mepbl NPpeun3anoHHOCTU KOHKPETHOIO ONTn-
YECKOro oTeBeca u ero scnomoratesibHoro O60py,EI,OBaHI/IFI B NOJNeBbIX YCITIOBUAX.

2
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Mepa Nnpeun3noHHOCT ONTUYECKOro oTeBeCa no6oro Tuna 3aBUCUT OT BbICOTbI NPOEeKTNpPOBaHNA (TO €CTb OT
BbICOTbI ONTUYECKOro yCTpOIZCTBa oTBeCa Haf I'Ipeﬂ,MeTHOIZ NMOCKOCTbLIO, Ha KOTOpOﬁ HaXoguTCA TOYKa LLeHTpUpoO-
BaHVI‘il). ,D,OCTyﬂHbIVI KpVITepVIVI NnpPeUun3noHHOCTU NP NCMNOJ1b30BaHNN ONTUYECKNX OTBECOB BbIPpaXXakT Kak OTHOCK-
TeJlbHOE 3KCNnepunMmeHTaribHoe CTaHa4apTHOE OTKITOHEHUE MNo O[HOW COCTaBNAOLLEN (TO €CTb N0 OCU X I MO OCA y)
ana TO4YKKU, nepeHeceHHoﬁ O4WH pa3 Ha COOTBETCTBYHLLYHO BbICOTY

S|SO-plumb -

[aHHbIN MeTOA MOXHO UCMONb30BaTh AN onpeaereHns:

- Mepbl NPpeyn3NOHHOCTN B UCMOJIb3OBAHUMN ONTUYECKMX OTBECOB OLI,HOI7I rpynrl0|7| reoge3ncrtoB ¢ oagHUM
nNpmbopoM 1 ero BCnomoraTerbHbIM 000pyA0BaHNEM B JAHHBIA MOMEHT BPEMEHU;

- Mepbl MPeLM3NOHHOCTU B UCMOJS1b30BaHMUM OTAENBHOIo ONTUYECKOro OTBECA B TEYEHME ANUTENBHOIO Bpe-
MEHMN B OKPY>KatoLLMX YCITOBUSX;

- Mepbl NPELM3NOHHOCTI B UCMOSIb30BaHUM KAXO0r0 M3 HECKOSbKMX ONTUYECKMX OTBECOB, YTOOLI 06ecne-
YNTb CPaBHEHME UX OTHOCUTENBHON JOCTUXKMMOM NPELIM3NOHHOCTU, KOTOPYH MOXHO NONYYNTb B O4MHAKOBbIX
noreBbIX yCNoBUAX.

Heo6xoaMMo NpUMEHUTL CTAaTUCTUYECKME UCTIbITAaHNS, YTOObI ONpPeaenuTb:

- NPUHAANEXNUT N NONyYeHHOe SKCrnepuMeHTansHoe CTaH4apTHOE OTKITIOHEHME S K COBOKYMHOCTU TEOPETH-
YeCKWNX CTaHAaPTHbIX OTKITOHEHWI KOMMNeKTa npnubopos G;

- NpYHaanexaT N ABa UCTbITyeMbIx 0OpasLia K O4HON U TOW ke COBOKYMHOCTY;

-BygeT nu ctaHgapTHOE OTKIMOHEHME COCTaBISOLLEN MO OCK X PAaBHO CTaHAAPTHOMY OTKIOHEHWIO COCTaB-
NALLWEen No ocun y;

- COBNagaeT Ny BU3MPHas JIMHUSA C BEPTUKANbIO 13 LeHTpa NpoeKL MM Ha NpeaMETHYIO NITOCKOCTb.

OTU OTKINOHEHMS BUSUPHOWN NINHWM HE BRMSKOT HA CTaHAAPTHOE OTKIIOHEHUE, MONy4YeHHOEe METOAO0M UCMbITa-
HUA, ONCaHHbIM B pa3gene 7.

ToT )Xe camblIi METOA UCMbITAHWSI MPUMEHSIIOT K NTa3epHbIM OTBECAM, HO A5 3TOro TpebyeTcs OTAeNbHoe
CpencTBo HabnoaeHNsa Nas3epHOro NATHa Ha BUSMPHOW Mapke.

7 NMpoBeaeHue UCNbITaHUN

7.1 KoHchurypaums ncnbitaHum

MpsAMOyronbHyH NNAcTUHKY C HAHECEHHBIMU Ha €€ NMOBEPXHOCTb LUTPUXaMu B BUOE CETKM X-Y, ONUCaHHON B
pasgene 4, ycTaHaBnMBatoT (B Ka4eCTBE BU3VMPHOW LIENI) Ha BbICOTE, PAaBHOW BbICOTE OTBECHOIO MPOEKTUPOBaHNS
h B npencTosLmMxX naMepuTenbHbIX paboTax. Ha pncyHke 1 nokasaH npumep CETKM X-y C LUaroM 2 MM 1 Hymepa-
LMeN LUTPUXOB, UCKIIOYAOLLEN OLUMOKN B 3HAYEHUSX X U y. DTy rpagyMpoOBaHHy0 MIIacTUHKY YCTaHaBNMBaoT
NPUBMIM3NTENBHO MO YPOBHIO 1 LIEHTPUPYHOT OTHOCUTENBHO BEPTUKANW HaA U Nog TOYKON, BbILLE UITN HUDKE KOTO-
PO LEeHTPMPOBaH ONTUYECKNIA OTBEC.

OpueHTauus LUITPMXOB CETKN HUTEN 3pUTENBHON TPYObl ONTUYECKOro OTBECA A0MKHA ObITb NapannensHa
OCSIM rpagyupOBaHHONM NNACTUHKK B NpeAeniax TOYHOCTU YCTaHOBKM.

YA
10

o 1 2 3 4 5X

PucyHok 1 — lMpumep ceTkn x-y
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7.2 UamepeHue

Mpexage Yem NPUCTYNUTb K U3MepPEeHNsIM, ONTUYECKUIN OTBEC BbIAEPXKMBAOT B YCNOBUSX OKpYXatoLLen
cpenbl. TpebyeTtcst npumepHoO 2 MUH Ha rpagyc Llenbcnsi B pa3HOCTM TemnepaTyp ONTUYECKOro oTBeca 1 okpyxa-
toLLien cpefbl. Kpome Toro, NpoBepsitoT U BBOAAT MOMNPAaBKY Ha KONMMMAaLMOHHYHO OLLIMOKY nepes n3MepeHsiMn B
COOTBETCTBUM C UHCTPYKLUSIMU U3rOTOBUTESS.

MpoBogAT Tpu cepum uamepenunin (m= 3 ansa i =1,..., m). Kaxgaa cepus Bkrntodaetn=10 (anaj=1,...,n)
HabopoB namepeHunin. Mexay cepusmm namepeHnii ONTUYECKMIN OTBEC CHUMAIOT U YCTaHaBNMBAKOT 3aHOBO. [pun
ycTaHoBKe Npnbopa ocoboe BHUMaHNe HeOOX0ANMO YAENUTb Er0 LIEHTPUPOBAHWIO.

Nto6oit Habop n3MepeHuit COCToUT U3 ABYX HABMIOAEHUI X;| W X, KOTOPbIE BbIMOMHAIOT NPY NONOXEHUAX
3puTenbHON TpyObl B AMamMeTpanbHO NPOTUBOMNOMNOXHbIX no3uumsax | n Il (Hanpumep, HanpaeneHue Ha TOYKY
BOOMb OCK + X M OCU — X) U ABYX HAGMIOAEHUA ¥, W V), NPW CHATUM KOTOPbIX 3puTenbHyto Tpyby npubopa
CHOBa pacnonararT B AnaMeTpanbHO MPOTUBOMOMOXHbLIX No3numsx | u Il (Hanpumep, HanpaBneHne Ha TOYKY
BOOMb OCU +y nocn—y).

OTM OTKITOHEHMS BUSUPHOW JIMHUM HE BIUSIIOT HA CTAHAAPTHOE OTKITOHEHWE, MOTyYeHHOe METOAOM UCTbITa-
HWK, ONMCaHHbIM B pa3gene 7.

ToT xe MeToA MCMbITaHUA MOXXHO NMPUMEHSITb K JTa3epHbIM OTBECAM, HO A4S 3Toro TpebyeTcs oTaensHoe
cpencTBOo HabMaeHNS Nas3epHOro NATHa Ha BU3MPHOW Mapke.

7.3 Pacuer

V3amepeHns kaxaom cepum OLLEHUBAIOT MO OTAENbHOCTU. VIHAEKC | ANng i- cepumn 4O6GaBNSOT TONbKO K CUM-
BOJ1aM KOHEYHbIX Pe3ynbTaToB.

Bo-nepBbix, paccumnTbIBaAIOT pa3HOCTM NOKa3aHUM (X;| — X; ;) U, COOTBETCTBEHHO, (V) — ¥j i) B NO3WLUSIX 3pU-
TenbHON Tpybbl | U 11, 1 AenaT nonyyeHHble 3Ha4YeHUs Ha 2. 3TN 3HaYeHUs d,;, &,; ABNAIOTCSA OTKIIOHEHNUSIMM OT
BEPTMKANbHOWN NMHUM NPOEKTUPOBAHNS (CM. PUCYHOK 2).

X

O
Y
S .
y‘./
X Y T
Vi1
1
X; X
\/ I By, 2
= 0
y. J >
X
1 — nnacTuHKa C CETKOW LUTPUXOB X-y
PucyHok 2 — lNosicHeHne Kk pacyeTam
1 Ci= .
ij ZE(XjJ_Xj,H)!j_ 1, . 10, (2)
1 Ci=
Sy,' = 5(}/1',|—Yj,||)7/— 1,..,10. (3)
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Criegytowmm warom 6yaeT pacyeT KBasnHabMIOAEeHN X; U

1 = .
Xj =§ ()(j,|+)(j,||)’-l_ 1, vany 10,

Vi=% Wty =1, .. 10,

rae X; — CpeaHee 3HadeHne HabnaeHnn x;; u X;;

Y; — cpefHee 3HaveHne HabmoaeHun y;; 1 .

CpenHue 3Ha4YeHus KBa3nHabnogeHU ansa Bcex 4ecsaTn HabopPOB N3MEPEHWIA:

10

- 1
X =7~ X.;
10/. i

I'Ipw cpeaHnX 3Ha4YeHnAaAx xXny pacCcYnNTbIBAOT OCTATKU (pa3Hocw|) Ans KBa3nHabnogeHun Iy

I’X’j =X—X/,

lyj=Y-Yj-

KoHeuHble pesynbraThl /-1 cepumn UsMepeHui

2 _ 2 .
er,,-— Ix.i, js

(4)

(6)

(12)

(13)

(14)

(15)
(16)

(17)

(18)
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> r,-2 > r,-2
si=\75, =\7s - (19)

roe er, ; — CyMMa KBagpaTOB OCTaTKOB B HarnpaBfieHM X;

2 ryZ, ; — CyMMa kBapaTOB OCTaTKOB B HarnpaBeHnu ;

3 r? — obLasa cymma KBagpaToB OCTATKOB,

Vi j= V) j  —“M1CIIO CTeneHen cBOGOAbI AMns COCTABIISALLMX MO OCAM X U Y COOTBETCTBEHHO;

\ — yYucro cTeneHen csobobl;

Syl — CTaH4apTHOE OTKIMOHEHWE COCTaBISAOLLENA MO OCY X NEPEHECEHHON TOUKM ANS BbICOTbI
NPOEKTUPOBaHUs h, onpeaeneHHoe B ABYX NO3ULMAX 3pUTENBHON TPYObI;

Sy — CTaHAapPTHOE OTKIMOHEHME COCTaBNSIOLLEN MO OCK Y NEPEHECEHHON TOYKM A5 BbICOTbI
NPOeKTUPOBaHWS h, onpeaeneHHoe B ABYX NO3ULIMSX 3pUTENbHOM TPYObI;

S — CTaHOapTHOE OTKIOHEHWE NePEeHEeCEeHHOM TOUKM Ars BbICOTbI MPOEKTMPOBaHUs h, onpe-

AeneHHoe B ABYX NO3ULIMSIX 3pUTENBHOMN TPYObI.
[ns nonyyeHuns 6onee 3Ha4YMMbIX PE3YNLTATOB UCMbITaHUIA JONOMHUTENBHO PacCHUTLIBAIOT COCTaBMAOLLNE
MO OCSIM X U y 3KCMEPUMEHTASIbHOrO CTaHAAPTHOMO OTKITOHEHMSI MO OTAESNbHOCTY (AMs TPEeX Cepuii UBMEPEHNIA)

3 3
Sve = vy, =27, (20)
=

i=1

2 2 2
2&,1 + er,z + er‘3 ) )
Vx,1 + Vx,2 +Vx,3 ’ ( )

(]
<
|

Sr2i+ Xry + Xris

S, = . 22
y Vy1+ Vyot+Vy3 (22)

O6wasa cymma cteneHer cBoboabl COCTaBnseT
3
v=2v =54 (23)
i=1

1 CTaHZapTHOE OTKIOHEeHWE NepeHeceHHoN TOUKM A4S BbICOTbI MPOeKTUPOBaHUs h, onpeAeneHHon oavH pa3s B
ABYX NO3ULNAX 3pUTENBbHON TPYObl, paccCUnTLIBAOT MO M3MEPEHUSIM BCEX CepUii

2 2 2
S_JZH+ZQ+Z@

- (24)
Mepa npeLm3noHHOCTY NMoKasbiBaeT
SiSO—plumb = % [unmn = s (h)]. (25)

PaccuntaHHoOe OTKMOHEHMe BI/I3MpHOIZ JNIMHNK OT BepTUKanum 0 MOXXHO OLIEHUTb MO KBa3MHaONIAEHNAM

8.8, karkoit cepu /-

I Mo
|
x

8, =1 —; (26)

w
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8, =1 —; (27)

=82 +82. (28)

JKcnepuMeHTarnbHoe CTaHa4apTHOE OTKIIOHEHME ) paccynTbiBalOT CrieayoLwnm 06pasoM:

S; =S (ﬁ) (29)

8 Ctatuctuyeckme UcnbiTaHUs

8.1 O6Lme nonoxeHus

CraTucTieckme UCbITaHsi PEKOMEHA0BaHbI 47151 METOAA UCTIbITAaHWIA, yCTaHOBINEHHOIO B HACTOSILLIEM CTaH-
papre.

[nsa nHTepnpeTauum pe3ynsraToB, CTaTUCTUYECKUE UCTIbITAHWS BbIMOJTHSIKOT, UCMOMNb3Ys:

- 3KCMepUMEHTarnbHOE CTaHAapPTHOE OTKIIOHEHWE S OOHOW onepaLmMmn OTBECHOTO NPOEKTUPOBAHNS, BbIMOT-
HEHHOI B ABYX MO3ULIMSIX 3pUTENBHON TPYObl ONTUYECKOrO OTBECA;

- OTKITOHEHMWE & BU3MPHOW SIMHWK 1 €ro SKCMepUMeEHTarnbHOe CTaHAapTHOE OTKIMOHEHME S (A1151 ONTUYECKMX
OTBECOB C ABYXOCHbLIMM KOMMEeHcaTopamu 8, 1 3, PEKOMEHAYeTCs MCCMNefoBaTb OTAENBHO MO UX 3KCMEePUMEH-
TarnbHbIM CTaHAAPTHLIM OTKIIOHEHWAM Sg, U Sg)).

YUT0oObI OTBETUTBL Ha crieaytoLyme Bonpock! (CM. Tabnuuy 1):

a) Bynet nn paccuntaHHoe akcnepuMeHTanbHoe CTaH4APTHOE OTKIIOHEHWE S MEHbLLIE 3HAYEHUSI G, YCTaHOB-
NIEHHOro N3roTOBUTENEM, UINN MEHbLLE APYroro NPeAnMCaHHOro 3Ha4YeHus 67

b) MpuHagnexar N ABa aKcnepMMeHTarbHbIX CTaHAAPTHLIX OTKIIOHEHUSA S U S , onpederneHHbIe No ABYM
pasznuYHbIM U3MEPEHUSIM, K OLHOW 1 TOW e reHeparnbHOW COBOKYMHOCTW, Npeanonaras, 4To oba namepeHus
VMEIOT OAHY 1 Ty >Ke BbICOTY MPOEKTUPOBaHMS h 1 OAHO YMCNO CTeneHen cBoboabl v7?

JKCnepUMeHTarnbHbIe CTaHOapPTHbIE OTKIOHEHNA SU S MOMyYatoT U3:

1) OBYX BbIOOPOK U3MEPEHWIA OOHMM M TEM XKe OMTUYECKMM OTBECOM, HO pasHbIMK HabngaTrensamu;

2) OBYX BbIGOPOK N3MEPEHMWI OOHUM 1 TEM XKE ONTUYECKUM OTBECOM B Pa3HOE BPEMS;

3) AByX BbIBGOPOK M3MEPEHNIA pa3HbIMY ONTUYECKMU OTBECAMMN.

c) bypeT nn cTaHAapTHOE OTKITOHEHWE S, COCTaBMSIOLLEN MO OCK X PaBHO CTaHAAPTHOMY OTKITOHEHWIO S,
COCTaBNSIOLLEN MO OCY y pesyrnbraTa onepauum NPOeKTUPOBaHNS?

d) ByneT nv OTKNOHEHUE & BU3MPHON JIMHUN PaBHO HYIO?

[ns cnegyowmnx ncnbiTaHUi NpUHUMaOT 4OBEPUTENBHbIN YypoBeHb 1 — o = 0,95.

Tabnunuya 1 — Ctatuctnyeckme UcnbiTaHns

Bonpoc Hynb-runotesa AnbTepHaTMBHas runoTtesa
a) s<o s>c
b) 6=0 G#6
c) 6,=0, Gy #0,
d) 6=0 80

8.2 OTBeT Ha Bonpoc a) B 8.1

Hynb-rvnoTeay, yTBepaatoLLyto, YTO 9KCepUMEHTasIbHOEe CTaHAapTHOE OTKIOHEHWE S MEHbLLE UM PaBHO
TEOPETNYECKOMY MW NPEABAPUTENBHO YCTAHOBIIEHHOMY 3HAYEHMIO G, HE OTBEPratoT, €CMM BLIMOMHEHO Crieayto-
LLiee YCIOBME:!
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s<o Mo, (30)

2 05 (54
s<o X0,9554(. ) ; (31)
X85 (54)=7215; (32)
[7215 .
S<o\[Ter (33)
s<o-1,16. (34)

B npoTuBHOM cryyae Hynb-rMnoTe3y OTBEpratoT.
8.3 OTBeT Ha Bonpoc b) B 8.1
B cny4yae AByx pa3Hbix BbIGOPOK 3MEPEHUI KPUTEPUIA YKa3bIBAET, MPUHAANEXAT N1 SKCNEPUMEHTaNbHbIE

CTaHOapTHble OTKMOHEHUA S S K OHOM W TOM e COBOKYMHOCTU. COOTBETCTBYIOLLYIO HYMb-TUMNOTE3Y G = G He
OTBEPraloT, ECINV BbINOMHEHO CrEAYHOLLEE YCIIOBUE:

S > Vi, Va)i
Fi_a2(vy,va) ~ 52 © 102 (V1 V2); (35)

. B _
Foors (54.54) < 52 < Foors (54.54); "
Fo 075 (54,54)=1,71; -
0,58 <S> <171

o (38)

B npoTMBHOM criyyae Hynb-runoTesy OTBeprator.
8.4 OTBeT Ha Bonpoc c) B 8.1

Hynb-runoTesy, yTBepXaatoLLyto, YT 3KCIepUMEHTasTbHbIE CTaHAAPTHBIE OTKIOHEHUS S, U S, NpUHaanexar
K OOHOW 1 TOW e COBOKYMHOCTW, HE OTBEPratoT, €CN BbIMOMHEHO criedytoLLee YCroBUe:

N

1 St .
Fioo2(Viv2) = s2 1-arz (Vo V2): (39)
Vi =V, =27, (40)

2
1 Sk }
Fo.975 (27,27) : sz < Foors (27:27); (41)
Fo.975 (27,27) = 2,16; (42)
046 < S <216
46 < =5 <216, (43)
y

B npoT1BHOM Ccrniyyae Hynb-rnoTe3y OTBEPratoT.
8.5 OTBeT Ha Bonpoc d) B 8.1

MnoTesy coBnageHUsi BU3MPHOW NIUHUM C BepTUKarblo (HyNb-runoTesy §) He OTBEpratoT, €CIv BbIMOTHEHO
criegyolee ycroBue:

8
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15]< Ss b _ oo (V); (44)
|81< 85 th 75 (54); (45)

S
‘85‘=W; (46)

to.975 (54) = 2,00 ; (47)

S
8| < ——=—200;
3] NERNET) (48)
|8]<s-0,37. (49)
B NPOTUBHOM Clly4ae HyInb-rmnoTesdy oTeepratoT.

Uncno cteneHeit cBo6oabl U, Takum 06pasoM, COOTBETCTBYKOLIME 3HAYEHUS Y21_, (V), Fi_q/2 (V,V) 1
t_o /2 (V) (B35TBIE M3 CMPABOYHON NUTEPATYPbl MO CTAaTUCTUKE) M3MEHSIOT, €CMW aHanM3npyT APYroe Y1cro
N3MEPEHUIA.
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MpunoxeHue A
(cnpaBo4HoOe)

MpuMep MeToAMKM UCNbITAHUIA

A.1 UsmepeHus

B Tabnuue A.1 npuegeHsbl (cTonbubl 2—5) n3MepeHHble 3Ha4YeHns aecaT HabopoB U3MepeHui (j ) Nno rpagympo-
BOYHOWN MMNacTUHKE C CETKOW X-y B HanpaBfeHWsX X U y B KaXXAOW No3numm 3putensHow Tpybbl | u Il (n3mepeHHble
3HaYeHUs X;| ¥ Xj1 W ¥ji1) NEPBON CEPUM M3MEPEHNIT (BTOPasi U TPETbSt CEPUN N3MEPEHUI  He MpUBeLEHb!).

Taobnuya A.1— V3mepeHus n octatkn (pasHOCTK)

3HayeHus, n3mepeHHble OTKINOHEHUS CpepnHee
MokasaHne B MO3NLMAX 3pUTENLHON oT BepTUKany 3HaYeHne Ocratku (pasHocTw)
TpyObI HabnogeHun

1 2 3 4 5 6 7 8 9 10 11 12 13

Ji X, MM ¥, MM X, , MM ¥, , MM SM., MM Sy./" MM | X;, MM Y;, MM [ j, MM [, MM f;?,j, MM? ryZ’j, MM2
1 36,7 718 37,5 723 |-040 0,25 72,05 | 0,06 -0,04 | 0,0036 0,0016
2 36,8 718 37,3 723 |-025 0,25 72,05 | 0,11  -0,04 | 0,0121 10,0016
3 36,9 71,8 374 723|-025 -0,25 72,05 | 0,01 -0,04 | 0,0001 0,0016
4 36,9 718 374 722|-025 0,20 72,00 | 0,01 -0,01 | 0,0001 0,0001
5 36,9 71,8 376 722 -0,35 -0,20 72,00 | 0,09 0,01 | 0,0081 0,0001
6 36,8 71,7 37,6 722 |-040 0,25 71,95 | 0,04 0,06 | 0,0016 0,0036
7 36,8 718 37,4 722|-030 -0,20 72,00 | 0,06 0,01 | 0,0036 0,0001
8 36,8 71,7 37,8 722 |-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 72,05| 0,16 -0,04 | 0,0256 0,0016
10 36,9 718 376 722 |-035 -0,20| 37,25 72,00 | -0,09 0,01 | 0,0081 0,0001
by 368,2 717,9 374,9 722,3| -3,35 2,20 | 371,55 720,10| 0,05 0,00 | 0,0825 0,0140

YcnoBus M3MepeHun:

Cepus i=1
Habnwopatenb C. Munnep
Moropa obnayHo, 10 °C
Tun n Homep npubopa NeNe xxx 630401
KpaTHocTb yBEnuyeHus =315
BricoTta npoektupoBaHus 10,1 m
WHTepBan pacyeTHON CEeTKU 1 Mm
Hara 1999—04—15
A.2 PacueTbl

Bbiuncnsitor pasHocTu dy; 1 8, no popmynam (2) u (3) (cm. ctonbupl 6 1 7 Tabnuusl A.1) 1 paccumTbIBatOT pesyrib-
TaTbl kBa3uHabnogeHni x; v y; no hopmynam (4) u (5) (cm. ctonbusl 8 1 9 Tabnuubl A.1). Mo cymmam kaxgoro Habopa 13
10 HabntogeHun (CM. nocnegHne CTpoku B ctonbuax 2 — 9 Tabnuubl A.1) paccymTbiBalOT CpeaHue 3HaYeHUs nepBbiX
cepuii HabngeHUn cornacHo ypaBHeHusaM (6) — (9):

10
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10
ij = 371,55 MM, X = 37,16 mMm;

2}/] =720,10 mm, y =72,01MM;

dxj =-3,35MM, §x =—0,34 MMm;

. 15” =-2,20 MM, Jy =-0,22 MM.
j=

Mcnonb3ys cpefiHMe 3HaYeHNs X U Y PaccUMTLIBAIOT OCTATKM (Pa3HOCTM) ry jn r, ; Mo copmynam (10) u (11)mn

ux kBagpatbl (cm. ctonbubl 10 — 13 Tabnuubl A.1), a 3aTeM pesynbraTbl NEPBON CEpPUM M3MEPEHU Mo dopmynam
(12) — (14):

S r24 =0,0825 Mm%

Y.rZy =0,0140 mmZ;

3 r2 =0,0965 Mm2.

CootBeTcTBYlOLLME CTAHAAPTHBIE OTKIOHEHNS Sy 1, S, 1 U S1 NEPBO CEPUM U3MEPEHNIA PACCHMTBIBAIOT MO HOPMY-
nam (17) — (19), co crenexamun ceoboabl no opmynam (15) n (16):

2
1= 2B _ 016
2
Sy = "70’0148 MM _ 0,04 mm;
2
Sy = ‘,00961% = 0,07 mm.

KoHeuHble pesynbtathl Ans cepun 2 n 3

Y X322 = 0,0372 mmZ;
Y. Y22 = 0,0836 mMm?;
> x93 = 0,0200 Mm?;

Y ¥2.3=0,0292 mm;

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

Sy, 3 = 0,05 mm;

Sy 3= 0,06 mm;

S3 = 0,05 mm;
5x2 =-0,40 mm;
gyz =-0,30 mm;

11
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8x3 = — 0,44 Mm;
5y3 =—-0,24 mm.

Mpun obwen cymme cteneHeln cBoboabl, paBHOM 54, cornacHo dopmyne (23) akcnepMMeHTanbHOe CTaHaapTHoe
OTKIIOHEHME S paccunTbiBakOT No dhopmyne (24)

. \/ 0,0965 M2 + 0,1208 MM? + 0,0492 M2

54 = 0,07 mm.

JkcnepumeHTanbHoe cTaHaapTHOe OTKIOHEHME Siso_pumb OMPEAenstoT no dopmyne (25)

Siso_piump = 5 =1 1 = 1: 144286 = 1:140000.

[anee napameTpbl U3 BCEX CEpUIA U3MEPEHUIA, BbIBEAEHHbIE MO BCEM CEPUSM M3MEPEHUI, paccyMTbIBaAOT MO
dopmynam (26) n (27)

-0,34 mm — 0,40 mm — 0,44 Mmm

Oy = 3 =-0,39 mm;
Sy _ -0,22 MM — 0,3:(3) MM — 0,24 Mm — _0.25 um

1 cornacHo copmyne (28)
4 =10,46 mm.

JKcnepuMeHTanbHoe CTaHgapTHOE OTKIOHEHWE & paccyMTbIBaloT Mo dopmyre (29)

= 0,01 mm.

_ 1
38—3(\/3.\/1—0)

A.3 CtaTnuctnyeckue ucnbiTaHus

A.3.1 CtaTMCTMYECKMIA KpUTEPUIA B COOTBETCTBMM C BONPOCOM a) B 8.1
¢ = 1:100000 = 0,0000100;

SiSO—plumb = 1:140 000 = 0,000 0071;

v =54;

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

0,000 0071 < 0,0000116.

nOCKOﬂbe BbilLleyKa3aHHOe yCIlioB/Me BbIMNONTHEHO, HYINb-TnNoTesdy, yTBepXXaatoLlyto, YTO 3KCnepnMeHTaribHble CTaH-
AapTHbIE OTKINOHEHNA Sy U S, NPUHAANeXart K OAHOW 1 TOW Xe COBOKYNMHOCTW, HE OTBeprakT Ha A4OBEPUTESTbHOM YPOBHE
95 %.

A.3.2 CtaTucTUyecKmn KpuTepum B COOTBETCTBMMU C Bonpocom b) B 8.1

s =0,0000071;

§ =0,0000060 (gonyLieHve);
v = 54;

50 10"

058 <>~
3610

<1,71;

0,68 <1,39<1,71.
MocKosbKy BbllleykasaHHOE YCIOBWE BLINOMHEHO, HYMb-T1NOTE3y, yTBEPXAatoLLYI0, YTO SKCNepUMeHTarbHbIe CTaH-

[apTHble OTKMOHEHUS S U S NpuUHAANexXaT K OOHOM U TOW e COBOKYMHOCTU, HE OTBEPraloT Ha AOBEpPUTENbHOM YPOBHE
95 %.

12
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A.3.3 CTaTUCTMYECKMI KpUTEPUI B COOTBETCTBMMU C BONMPOCOM C) B 8.1

Sy = 0,072 mwm;
sy = 0,068 mm;
Vy= V), = 27;
0,0052 .
0,46 < 0.0046 < 2,16;

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

MockonbKy BbllLeykazaHHOe YCIOBUE BbINMOHEHO, HYMb-TUMNOTESY, YTBEPXKAAILLYIO, YTO 3KCNEPUMEHTANbHbIE CTaH-
AapTHbIE OTKIIOHEHUS Sy U S, IPUHAATIEXAT K OAHOW 1 TOM K& COBOKYMHOCTU, HE OTBEPralT Ha JOBEPUTENBHOM YPOBHE
95 %.

A_3.4 CtaTuctTnyeckun Kputepum B cootBeTcTBUMY ¢ Bonpocom d) B 8.1

s =0,07 mm;
8 =0,46 mMm;
ss = 0,01 mm;
v = 54;

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

nOCKOHbe BbilLleyKa3aHHOe yCIioBMEe He BbINOJTHEHO, HYINb-TMNoTedy, yTBepKaarLyto, YTO OTKIOHEHne ) BU3UPHOW
JNIMHUN paBHO HYINKO, OTBEpraloT Ha 4OBEPUTENIbHOM ypOBHE 95 %, T. €. ONTUYECKMIA OTBEC HEOOXOAMMO noBepuUTb.

13
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Mpunoxenue OA
(cnpaBo4Hoe)

CBefeHus 0 COOTBETCTBUM CCbINTOYHbIX MeXAYHapOAHbIX CTaHAAPTOB
HauuoHarbHbIM cTaHgapTam Poccuickon ®epgepaumm

Tab6bnuuya OJA1

OGosHaueHMe CCbINOYHOTo CreneHb O603HayYeHne N HauMeHOBaHNE COOTBETCTBYKOLLEro
MexnayHapoaHoro cooteer- HaUMOHanbLHOro crtaHaapTa
CTaHgapTa cTBUA

MCO 3534-1:2006 MOD FOCT P 50779.10 — 2000 (MNCO 3534-1—93) «Ctatuctuyeckue meto-
Obl. BepoaTHOCTb M OCHOBbLI CTAaTUCTUKU. TEPMUHBLI U onpeaeneHns»

NCO 17123 -1:2002 IDT MOCT P NCO 17123-1—2011 «locymapctBeHHasa cucteMa obecneve-
HUA eanHCTBa MaMepeHuin. OnTuka n onTudeckue npudopsl. Metoamku no-
NeBbIX UCMbITaHW reofesnyecknx 1 Tonorpaduyeckmx npubopos. YacTb 1.
Teopusa»

NCO 4463-1:1989 — *

NCO 7077:1981 — *

NCO 7078:1985 — *

NCO 9849:2000 — *

* COOTBETCTBYHOLLMIA HALMOHaNbHbIA CTaHAapT OTCYTCTBYeT. [1o ero yTBepXaeHWUs pekoMeHAyeTcsl UCNonb3o-
BaTb NepeBOA Ha PYCCKUN S3blK AAHHOrO MexAyHapoAHoro ctaHgapTa. [epeBoa AaHHOro MexayHapoLHOro CTaH-
fapTa HaxoauTcs B PeaepanbHOM MHPOPMAaLMOHHOM hOHAE TEXHUYECKUX pernamMeHToB ¥ CTaHaapToB.

MpwumeyaHUne— B HacTosLen Tabnuue Mcnonb3oBaHbl CrieaytoLwme ycroBHble 0603Ha4YEHNsI CTENEHN
COOTBETCTBUSA CTaH4APTOB:

- IDT — naeHTUYHbIN cTaHaapT;

- MOD — moauncumumnpoBaHHbIA CcTaHaapT.

YK 528.5, 528.02:006.354 OKC 17.180.30 T86.10
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