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lpeancnosue

EBpaswmiickuii coBeT mo craHmaptu3anuud, Merposioruu u ceprudukanuun (EACC)
IpeACTaBiIsieT COO0N pernoHanIbHOE 00bEIMHEHNE HAIMOHATIBHBIX OPTaHOB 10 CTAH/IAPTU3ALUU
rocyaapcts, Bxoasumx B ConpyxecrBo HezaBucumbix ['ocynapcTs. B nanbHeiiemM BO3MOXHO
BerymieHue B EACC HallMoHambHBIX OPTaHOB MO CTaHAAPTU3ALUU APYTUX FOCY1apCTB.

lenn, OCHOBHBICE TIPUHIMIBI ¥ OCHOBHOM TMOPSAOK TMpoBeneHus paboT 1o
MeXrocynapcTBeHHoM cranaaprusanuu ycraHosiaeHsl 'OCT 1.0-2015 “MexrocyaapcTBeHHas
cucrema cra"aapruzanuu. OcHoBHble nojoxeHus” u ['OCT 1.2-2015 “MexrocynapcTBeHHas
cucrema cra"aaptuzanuu. CTaHgapTbl MEXrocydapCTBEHHbIE, IpaBUJIa U PEKOMEHJAIUHU I10
MEXToCy1apCcTBEHHOM cranmapTusauuu. [lopsamok pa3paboTKu, TNPUHATHS, TPUMEHEHUs,
OOHOBJICHUS U OTMEHBI .

CBegeHuns o pekomMeHaaumsax

1 IIOAT'OTOBJIEHBI O6mectBoM ¢ orpannueHHoM oTBeTcTBeHHOCTRI0 «OKbB Becray,
OOmecTBOM € OTpaHMYEHHOM  OTBETCTBEHHOCThIO  «lIpoMBIlIUIEHHBIE  H3MEpEeHUs U
aBTOMAaTH3alMs» U BcepocCuiicKuM HayYHO-UCCIIE0BATEILCKUM HHCTUTYTOM METPOJIOTMH UM.
J.. Menneneea ¢enepaqbHOrO areHTCTBA M0 TEXHHUECKOMY PETyJIUPOBAHHUIO U METPOJIOTHH Ha
OCHOBE COOCTBEHHOTO TIEPEBOJla HAa PYCCKUU S3BIK AHMJIOS3BIYHOW BEPCHUU JOKYMEHTA,
YKa3aHHOT'O B IIYHKTE 4.

2 BHECEHBI MexrocynapctBeHHbIM TexHruueckuM komuteroM MTK 206 "OTtanons! u
MOBEPOYHBIE CXEMBI".

3 [IPUHATBI EBpasuiickum cOBETOM IO CTaHIApPTU3AIMH, METPOJIOTHH U CepTUPUKAITUU

(mpotokou Ne oT ).

3a MMPUHATHEC IPOr0JI0COBAJIN:
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Kparkoe HaumeHOBaHuE Kox crpans! o CoxkpallleHHO€ HaUMEHOBAaHKE
ctpansl o MK (MCO MK (MCO 3166) HaIlMOHAJLHOTO OpraHa 1o
3166) 004-97 004-97 CTaHIapTU3aLUU

4 Hacrosimue peKOMEHJalluu UIeHTUYHbI eBponeiickomy pykosoactsy PMI" EURAMET
CG No. 18 «Guidelines on the Calibration of Non-Automatic Weighing Instrumentsy, IDT.

Pa3paGotanbl TeXHMYECKHUM KOMHUTETOM II0 Macce€ U CBS3aHHBIM  BEJIMYHWHAM
MexnyHapoqHOW opraHu3zanuu 1o wmerposnorun Espomer, IIpy nprMeHEHMM HACTOSIIErO
JIOKYMEHTa PEKOMEHJYETCSl MCIOJIb30BATh BMECTO CCBUJIOYHBIX MEXIYHAPOJIHBIX CTaHIAPTOB
COOTBETCTBYIOIIME MM MEXKIOCYAapCTBEHHbIE CTAaHIAPTh, CBEICHHUS O KOTOPBIX IMPHUBEIACHBI B
JIONIOJTHUTEIILHOM TNpUiiokeHuu J{A.

PazpsokeHHBIM mIpUGTOM B HACTOSIIIIEM JIOKYMEHTE BBIJICIICHBI ()parMEeHTHI TEKCTA, KOTOPHIX
HET B OpUTMHAJIE.

5 [IlocranoBnenuem l'ocymapcrBeHHoro komurera Poccuiickoir @enepauuu 10
CTaHJIapTU3aLMUHU U METpoJioTud OT . .20 . Ne  -CT peKOMEHAAIMU 110 MEKTOCY1apCTBEHHOM
CTaHIapTHU3alMM BBEICHBI B AeiicTBHE B Poccuiickoin denepanunu 4151 IPUMEHEHUS B KAUECTBE

pexoMeHjanui 1o merponorun Poccuiickoit deneparuu ¢ 1 20 1

6 BBEJIEHDI BnepBbie
UHpopmaunsio BBeAeHUMVB AEUCTBUE (NPEKPAaLLEHMAEVICTBUS) HACTOSILLNX
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PEKOMEHAAUMNKI U UBMEHEHMNI K HUM Ha TEPPUTOPUN YKA3aHHbIX BbILLIE rOCYyAapCTB rny!
yKa3saTesisix HAUMOHaslbHbIXroCy4apCTBEHHbIXJTaHAAPTOB, MU3AaBAEMbIXB 3TUX
rocyaapcrBax.

NHpopmauymnsi 06 U3MEHEHMSX K HACTOSILUMM pEKOMeEHAAUMNSIM rny6/IMKyeTcs B yK
(katasnore) «MexrocyaapCTBEHHbIE CTAHAAPTbI», @ TEKCT UBMEHEHUN — B MHDOpMaLM
yKka3saresnsxMexrocyaapCTBeEHHEaHAaPTbI». B c/1ydaernepecMoTpansin OTMEHbI
HacToSLNX peKOMEHAaLMBOOTBETCTBYOLasi MHpopmaunsbyaet ornybsimKkoBaHa

MHGBOPMaLUNOHHOM yKa3atesne «MexrocyaapCTBEHHbIE CTaHAAPTbI».

© CraHgapTtuHdgopm 2021
HcknrounrtenbHoE IpaBo O(I)HuHaJILHoro OHyGHI/IKOBaHH;{ HACTOSAIIMX PEKOMEH 1Al Ha
TEPPUTOPUHU YKA3aHHBIX BBIIIEC TOCYAAPCTB, MPUHAJICKUT HAITMOHAITBHBIM (TOCY/1apCTBEHHBIM)
oprasaM 1o CTaHIapTU3ALUUA dTUX T'OCYyHapCTB.
HaCTOSIIHI/Ie PEKOMCHAAINN HE MOT'YT OBITh ITOJIHOCTRIO MJIM YaCTHYHO BOCITPpOM3BCACHEI,
TUPQXHUPOBAHbI U PACHPOCTPAHEHbl B KadyecTBE O(DUIMAIBHOTO H3JAHHUS HA TEPPUTOPHH
Poccuiickoit ®eneparuun  6e3 pazpemeHuss DenepadbHON  CIYKOBI 1O TEXHHYECKOMY

PEryJIUpPOBAHUIO U METPOJIOTHH.
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1 BBEAEHUE

Becbl HeaBTOMaTMYECKOrO AENCTBMSA (Aanee - BECbl) LUMPOKO UCNONb3YIOTCA AN U3MEPEHUI
mMacchbl. [Ins HeKOTOPbIX ONPeAENeHHbIX B HAaUMOHANbHOM 3aKOHOAATENbCTBE NPUMEHEHWI BECHI
noanexat 3akoHoA4aTeNbHOMY METPOSIOrMYECKOMY KOHTPOMIO — T.€. YTBEPXKOEHUIO TUMa, NoBepKe
M T.A. — HO CyllecTBYeT pacTtywas notpebHOCTb B MOATBEPXOAEHUN UX METPOSNOrMYECKMX
XapakTepUCTUK NoCpeaCcTBOM KannubpoBku, HanpuMep, koraa ato Tpebyetcsa ctangaptammn MCO
9001 nnm NCO/M3K 17025.

2 HA3HAYEHME

HacToqawwmin OOKYMEHT COAEPXWUT PYKOBOACTBO MO cTaTn4eckom KaﬂMﬁpOBKe BE€COB C
aBTOMaTU4eCKMM yCTaHOBI1EHNEM nokasaHuin, B YaCTHOCTU ANS:

1.  BbINOSIHEHUS TPEDYEMbIX N3MEPEHUN,

2. BbIMUCIEHUSA PE3yNbTaToOB U3MEPEHUIA,

3. onpeaeneHus HeonpeaeneHHOCTU N3MEPEHNH,
4. 3anonHeHus cepTudmkaTtoB KannbpoBKM.

O6bekToM KannbpoBKK ABMSIETCA NOKa3aHNe BECOB B OTBET Ha MPUITOXKEHHYIO Harpy3ky.
PesynbTaTtbl UaMepeHuin BbipaxkatoTcsl B e4MHMLAaxX Macchl. Ha nokasaHue BeCOB BNusieT MeCTHOe
yCcKOopeHue cBOOOOHOro nageHusl, TemnepaTypa M MNIOTHOCTb MaTtepuana npuioXeHHON
Harpysku, a Takke TeMnepaTtypa 1 NIOTHOCTb OKPY»KatoLLEero Bosayxa.

HeonpenenéHHOCTb M3MEpPEHUA, B 3HAYMTENbHOM Mepe, 3aBUCUT OT CBOWCTB CaMUX
KanubpyemblXx BECOB, a He TOonbko OT ob6opydoBaHusa kanubpoBoyHon rnabopartopuu;
HeonpeaenéHHoOCTb MOXHO, B HEKOTOPOW CTeneHW, CHU3NTb 3a CYET YBENWYeHus 4ucna
N3MEPEHWI, BbINOMIHEHHBIX B paMKax npoueaypbl Kannbposku. [aHHbI OOKYMEHT He
yCTaHaBMMBAET HWXKHME UMW BEPXHUE FPpaHuLbl ANsi HEONPeAENEeHHOCTN N3MEPEHUN.

[ns KaJ'IM6pOBO‘-IHOlZ na60paTopMM N 3aKka34dnmka OOoCTaTO4HO I'IpVIVITVI K cornawleHuno
OTHOCUTENBHO OXMAAEMOro 3Ha4yeHWd HeonpeneneHHOCTU M3MEPEHUn, KOTOpoe sBRAeTcs
npuemMriemMmbliM C TOYKN 3peHnd NcnoJjib3oBaHnA BecoB, U CTOMMOCTU KaJ'IM6pOBKVI.

Hactoawmn OOKyMEHT He npegHasHaydeH Ons nNpeacTaBreHust O4HOW UMM HECKONbKUX
YHUULMPOBAHHbLIX METOAMK, UCMONb30BaHME KOTOPbIX Obio Obl 06si3aTenbHbIM, OH AaeT
obwee pyKoBOACTBO MO CO34aHUI0 METOAMK KanubpoBKW, pe3ynbTaTbl KOTOPbIX MOryT
paccMmaTtpuBaTbCs Kak 3KBUBASIEHTHbIE B HaLMOHaNbHbIX opraHusaumsx no
C TaHg apTusauumm roc ygapcts -uneHos CHI.

NMobas meToamka kanubpoOBKM [OMKHA BKMoYaTb B cebd, ANna orpaHMYeHHOro
KONM4ecTBa  WUCMbITaTeNbHbIX  HArpysok, OnpeaerneHne MOorpewHoCcTM  MnokasaHui U
HeonpeaeneHHOCTM U3MepPeHUn 3Tux norpelHocTen. lNpoueaypa ucnbiTaHUM OOMKHA ObiTh
MOXOXEWN, HaCKONbKO BO3MOXHO, Ha npoueadypy B3BeLUMBaHWUS, OObIMHO BbIMNONHAEMYHO
nornb3oBarternieM, — Hanpuvep, B3BelLUMBaHNE OTAENbHbIX HArpy30K, HenpepbIBHOE B3BeLLUMBaHWE
C BoO3pacTalwum unuM ybbiBawLWMM 3HA4Y€HMEM Macchbl, MWCMNOMb30BaHWE YCTPOWCTBA
ypaBHOBELUMBaAHUA Tapbl.

MeTtoauka KaJ'II/I6pOBKI/I OOMOSTHUTENBHO MOXET BKNoYaTtb B cebs pekomeHaaunnm onsa
nosib3oBatend BeCOB B OTHOLUEHUU I'IOFpeLIJHOCTeI7I I/I3MepeHI/IIZ n nx HeonpeneneHHOCTePl,
nokasaHum npu OObIYHbIX ycnoBuAax akcnnyatauun BecoB n/vnu npasun npeo6pasoBaHMﬂ
noKasaHuA, nony4YeHHoro Ana B3BeLMBaeMOro ob0bekTa, B 3HaA4YeHWE MacCbl UK yCrnoBHoOe
3Ha4YeHne Macchbl 3Toro obbekTa.
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MpeactaBneHHass B OaHHOM PyKOBOACTBE MHopMauus npedHasHavyeHa M [OorkHa
MCMonb30BaTbLCS:
1. opraHamu akkpeautauum nabopartopuit Ans kKanMbpoBKK BECOB,
nabopaTopusiM1, akkpeaUTOBaHHbIMM A1 KanbGpPOBKM BECOB,

ncnblTaTeNbHbIMA ~ LeHTpamn,  nabopatopusmMm UM U3rOTOBUTENSAMMU,
MCNONb3YIOLWMMM BECHI 4S5 U3MEPEHUI, CBA3AHHbBIX C KA4ECTBOM MPOAYKUMMK, HA
KOTOopoe pacnpocTtpaHsatTca TpedoBaHna CMK (Hanpumep, cepum MCO 9000,
NCO 10012, NCO/M3K 17025).

3 TEPMUHOJOIMNMA U O6O3HAYEHUA

Ncnonb3yemasi B AaHHOM [OKYMEHTe TepMUHOSOrus, rnaeBHbIM 0OpasoM, OCHOBaHa Ha
CYLLECTBYOLLMX JOKYMEHTAX:

« JCGM 100 [1] AnA TepMMHOB, OTHOCALUMXCA K OMNpedeneHunio pesyrnbTatoB WU
HeonpeaeneHHOCTN U3MEePEHWN;

* OIMLRY7 6[2] (vnn EN 45501 [3]) onst TEPMUHOB, OTHOCALLMXCS K (PYHKLMOHMPOBAHMIO,
KOHCTPYKLMU U METPONOrMYECKUM XapaKTepUCTUKam BECOB;

*  OIMLR111 [4] anst TEPMUHOB, OTHOCSLLINXCSA K 3TANOHHbLIM ITMpsiM;
« JCGM 200 [5] onsa TEpMUHOB, OTHOCALLMXCS K KannbpoBKe.

Ona Takux TepMWUHOB B HacCTodAlleM OOKyMeHTe 0OBbSCHEHNA He npmnBOoOATCA, HO MNpuU
nepBoOM NosABNEHUN B TEKCTE OAOTCA CCbITKWN.

O603Ha4YeHMs1, CMbICIT KOTOPbIX HE CaMOO4YeBMAEH, MOSICHAIOTCA MPU MX NEPBOM
ncrnonb3oBaHMN B TekcTe. Te 0603HayYeHUsi, KoTopble WCronb3ylTcs Goree 4em B OOQHOM
pasferne OCHOBHOIO LOKyMeHTa, npueeaeHsbl B MpunoxeHum D.

4 OBLUME ACIMNEKTbI KAIIMBPOBKH

41 JnemeHTbl KanNnUopoBKn
KannbpoBka 3akntoyaeTcs B

1. NPpUNoXeHNUN UChbliTaTeslbHbIX HArpy30K K BeCaM B 3a[laHHbIX YCITOBUAX,
onpeaeneHnn norpellHoCTn nnn naMmeHeHun4a noka3aHuA, n

OLEHKe HeornpegerieHHOCTM U3MepeHun, KoTopas npucywa  AaHHbIM
pesynbTaTtaM NamepeHun.

4.1.1 [Onana3oH KannopoBKu

Ecnu 3akasunkom He TpebyeTcsi MHOe, KannbpoBKa pacnpoCTPaHAETCs Ha BECb AnanasoH
B3BeLmBaHus [2] (unu [3]) OT Hyns 40 MakcMMarnbHOW Harpy3kn Max 3aka3umk MoXeT 3adaTb
YyacTb AnanasoHa B3BELLUMBAHWS, OrPaHNYEHHYH MUHMManbHOW Harpyskon Min n HanbonbLuen
Harpy3kon npwu B3seLlunBaHum Max, ninn otaenbHble HOMUHAanNbHbIE HAarpy3kun, 4ns KOTopbiX emy
TpebyeTcs kanmbpoBka.

[lnsi BECOB C HECKONbKMMU AnanasoHamu B3BelunBaHust [2] (unw [3]), 3akasumk gormkeH
onpenenuTb ananasoH(bl), KOTopble TpebyeTcs kanubposaTtb. Bcé HanncaHHoe Bbille B JaHHOM
MYHKTE MOXXHO NPUMEHSITb K K&XXOOMY AManasoHy B OTAENbHOCTY.

4.1.2 MecTO KanMbpPOBKKU
O6bI4HO KanMBpPOBKY BbLINOMHAOT HA MEeCTe 3KCnyaTauum Becos.
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Ecnun nocne kannbpoBku BeCbl NEPEMELLAIOT B APYroe MeCcTo, TO BO3MOXHbIE BIUSAHMS,
06yCnoBneHHbIe:

1. pasHuLen B 3HAYEHUAX YCKOpEeHNa cBOOOAHOro nageHus;
2. VW3MEHEHMEM YCITOBUI OKPYyKatoLLen cpeqbl;
3.  MexaHW4ecKMMu 1 TemnepaTypHbIMU YCITOBUSMWN TPaHCMOPTUPOBAHUS,

MOFYyT M3MEHUTb METPOSIOrMYecKMe XapakTepuCTMKU BeCOB W caenatb  KanvbpoBKy
HeaencTBuTenbHOW. Ecnun ona otaenbHbIX BECOB UMW TUNA BECOB HEBOCMPUUMYMBOCTbL K TaKUM
BMUSHMAM He Bbina YETKO NPOAEMOHCTPMPOBaHA, TO NepemeLLeHnI BECOB NOCne KanubpoBKu
cnenyet usberatb. Ecnn Takasi HEBOCIPUMMUMBOCTD HE MOXET ObITb JOKa3aHa, cepTudmkaT o
KanMbpoBKe He [OMKeH MpUMHUMAaTbCA B KayecTBe [oKasaTeribCTBa MpOCeXmBaemMocTu
n3MepeHun.

4.1.3 TpeaBaputenbHble YCOBUS, NOAroTOBUTESIbHbIE onepauuun
KanubpoBky cnefyeT BbINOMHATL NPU COBMOAEHNM Cneayowmnx YCroBUN:

1. BeCbl MOXHO Nerko naeHTMUUMpoBaTh;

2. Bce (byHKUUKN BeCOB CBOOOAHDI OT BANSAHNA 3arpsi3HEHUIA U NOBPEXAEHWN, U
dyHKUMKN, Heobxoaumble ANs KannbpoBKW, BLINOMHAKTCA B COOTBETCTBUMU C
Ha3Ha4YeHneM;

3. npeancrtaBneHnA 3Ha4YeHWN Maccbl OOHO3HA4Hbl WM  MOKasaHus  Jerko
CYHUTbLIBAKOTCA,

4. 0OblyHble ycnoBusa akcnnyaTaumm (BO3AylHble NOTOKW, BUOpaLMu, MPOYHOCTb
NNoWaakM, Ha KOTOpPOM YCTaHOBMIEHbl BeCbl M T.N.) MpuvemMnembl AnNg
KannbpyembiX BECOB;

5. nepen KaJ'II/I6pOBKOIz BEChI BKINIOYEHbI B TEYEHNE HeobxoaMMoro Ans nporpesa
BpeMeHun, Hanpummep, B TeyYeHue BpeMeHU, YKa3aHHOro B [OOKyMeHTauuu
n3rotoButenA, UM yCtaHOBJ1I€HHOIo NoJib30BaTENEM;

6. Bechbl BbICTaBMEHbI NO YPOBHIO, ecnin TpebyeTcs;

7. Becbl npeOBapuUTeNbHO Harpyxanucb [0 NPUGNU3UTENBHO HaUGOoNbLUEN
MCMbITATENbHOW Harpysku, Mo KpanHeil Mepe, OAMH pa3; peKkoMeHayeTcs
MOBTOPHOE HarpyxeHue.

Becbl, paccuuTaHHble Ha pErynsipHyl0 HCTUPOBKY MNeped WCMonb3oBaHWEM, criegyeT
IOCTUPOBaTL Mepen KanvbpOBKOMW, €Cn C 3aKa3dyMkoM He CormnacoBaHo MHoe. HKOCTUPOBKY
criefyeT BbINOMHATbL CPEACTBaMU, OObIMHO WCMOMb3yEMbIMM 3aKa3yMkoM, U B COOTBETCTBUM C
WHCTPYKUMSIMU  M3roTOBUTENS, ecnu npumeHumo. KOCTMpPOBKY credyeT  OCYLLIEeCTBNSAThb
NoCpeaCcTBOM BHELLHUX UM BCTPOEHHbIX UCTbITaTeNbHbIX Harpy3ok.

Hanbonee npuemnemon pabouyer npoueaypon 4nsi BECOB C BbICOKMM paspeLLEHNEM (C
OTHOCUTENbHBIM paspeLleHnem nyywnm, 4yem 1 x 16 oT NONHON LWKanbl) SBASAETCS BbINONHEHME
IOCTUPOBKM BECOB HEMNoCpenCTBEHHO nepen KanubpoBKOW, a Takke HernocpenCTBEHHO nepen
NCNONb30BaHNEM.

Becbl, OCHalLeHHble YCTPOMCTBOM aBTOMATMYECKOW YCTaHOBKW HYMs MM YCTPOWCTBOM
cnexeHns 3a Hynem [2] (vnm [3]), kanubpyloT C paboTalowmMn WU  OTKIHOYEHHbIMU
yCTpOMCTBaMMU, Kak 310 OyaeT onpeaeneHo nonb3oBaTenem (3akasymkom).

Ona kannbpoBKM Ha MecTe cnefyeT NONpoCUTb Morfb3oBaTtens obecneyuntb BO Bpems
KannbpoBku npeobnagaHme obbIYHbIX YCNOBMI SKCMnyaTaumm. Takum o6pa3om, BRMsSIHNE, Taknx
(PaKTOpOB Kak: BO34YLUHble MOTOKW, BMOpauuwW, HAKMOH NMOWankW, Ha KOTOPOMW BbICTaBIEHbI
BECbl, OTPA3NTCA Ha WU3MEPSEMbIX BenunyunHax u OyaeT npucyTCTBOBaTb B OLIEHMBaAEMOW
HeonpeneneHHOCTN N3MEPEHUN.
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4.2 WcnbiTaTenbHaa Harpy3ka u nokasaHue
4.2.1 OCHOBHOEe COOTHOLUEHNEe MeXAY Harpy3Kom U nokasaHuem

B o6Liem Buae nokaszaHue BecoB I NMporopLMoHanbHO cune, ¢ KOTOPOW BO3dencTByeT
B3BELLUMBAEMbIi OGLEKT MacCoi m Ha rpy30MprUeEMHOE YCTPOWCTBO

I=kmg(l —-4p, (4.2.1-1)
roe g MECTHOE YCKOpeHne cBOGOAHOro NnageHus;
Pa NSOTHOCTb OKPY)KatoLLero BO3ayxa;
p NAOTHOCTb B3BELLUMBAEMOro 00bEKTa;
ks FOCTUPOBOYHbIN KOIDDULMEHT.

3aknto4eHHble B CKOOKM YreHbl Y4YUTbIBAOT YMEHbLUEHNE 3TOM Ccunbl BCreacTemne
BO34ENCTBUS Ha B3BELLUMBAEMbIN 00bekT BbITalKMBatoLLEN CUSbI BO34yXa.

4.2.2 BnusHue BbiTankuBarLlien cunbl Bo3ayxa

B HacTosiLee BpemMA Ona CTUPOBKU n/vnu KaJ'IVI6DOBKI/I BECOB MNPUHATO UCNOJ1Ib30BaATb
JTaJIOHHbIE TUPWK, OTKaJ'II/I6pOBaHHbIe no ycCrioBHOMY 3Ha4eHWUKo maccuent'. B npuHuune, npu
CTaH[J,apTHOﬁ NMNOTHOCTK BO3AyXa p0=1,2 Kr/m3 Becbl OOIMXHbl NMOKa3blBaTb YCNOBHYK MaccCy Mk
B3BeLIMBaemMoro obbekra.

FOCTUPOBKY BbIMOMHAKT NPU NMOTHOCTU BO3AyXa Pas @ BNUSHUA G U OENCTBYIOLLEWN
BblTankMBalwLlen Cunbl Ha KCTUPOBOYHYIO TUPKD C YCMOBHOWM MacCOM [Tks BKNIOYAKOTCH B
IOCTUPOBOYHbIN KOadpduLMeHT Ks. CnegoBaTenbHO, BO BPEMS FOCTUPOBKU NokasaHue Is paBHo:

L= Mg (4.2.2-1)

KOHKPETHYIO HOCTMPOBKY BbIMOSMHAKT B YCIOBUSX, XapaKTEPU3YEMbIX KOHKPETHLIMU
3HaYeHUAMN Gs, Ps# @, WU Pas# M, B 0003HAYEHUN WHOEKC «S», U ypaBHeHue (4.2.2-1)
AENCTBUTENBHO TOMbKO NpW 3TUX ycnosusax. [na apyroro Tena ¢ yCNoBHOW Maccon Mk c P # [,
B3BELLEHHOTO Ha TeX Xe Becax, HO Npu APYrunX YCNoBuaxX: g # G Pa # (s NOKasaHue B obLuemM
Buae (npeHebperasa yneHamm 2-ro n 6onbLlero nopsgka) pasHo [6]:

I =m(g/lgs){l — (a— @) (/p=1/ps) — (R— @s)/ B} (4.2.2-3)

Ecnu Becbl He nepemeljanun, To 3Ha4eHne g He N3MeHUNochb, No3ToMy g/@= 1 MmeHHo
TOT cnyqa|7| paccMaTpuBaeTcsa aarnee.

lMokasaHue BecoB OygeT coBnagaTtb C YCNOBHOW Maccon B3BELLMBAEMOIO Tena TOSbKO B
HEKOTOPbIX YaCTHbIX Cry4YasX, CaMbIMN O4EBUAHLIMU ABNSAOTCA:

*  PaTPasTP0;
¢ B3BelUVBaHMWE BbIMOMHAETCA NPU Pa=Pas M NIIOTHOCTb B3BELUMBAEMOTO Tena P=Ds.

' YcrioBHoe 3HauyeHue Macchl Tk HEKOTOPOro Tena onpeferneHo B [4] kak YMCrIeHHoe 3HauveHue Macchbl 1 TMpu Co CTaHAapTHOM
nnotHocTbio Pc = 8000 kr/m?, KoTopasi ypaBHoBeLMBaEeT 3To Teno npu 20 °C B Bo3gyxe C NIIOTHOCTH00:

me=m{(1 -¢@gp/(1 - g/} . (4.2.2-2)

rae po= 1,2 kr/m® = cTaHgapTHOE 3Ha4YeHne NIOTHOCTY BO3ayxa.
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dopmyna elle Gonee ynpolLaeTcsa B criyyae, Korga HekoTopble 3HaYeHUst NOTHOCTE

paBHbI:
a) B3BeLUMBAHME HEKOTOPOro Tera B BO34yXe CO CTaHAapPTHOM MIOTHOCTbIO:

Pa = @ TOrAA
I'=m[1 - (p— R/ B]; (4.2.2-4)

b) B3BelMBaHME HEKOTOPOro Terna C MNNOTHOCTbO — paBHOM  MIIOTHOCTU

IOCTUPOBOYHOW TMpW P=Ps, TOTAA CHOBA (Kak B criyyae a):

I'=m[l - (p— Rs)/ n]; (4.2.2-5)

C) B3BeLIBaHMe npu TakoOW Xe MNNOTHOCTU BO34yXa, KakK BO BpeMsaA HCTUPOBKU:

Pa=Pas TOTAA:

I'=m[l - (p— @) (/p—1/ps)] (4.2.2-6)

Ha pucyHke 4.2-1 nokasaHbl MpuUMepbl BeNIMYUH  OTHOCUTENLHbLIX  U3MEHEHWUR

Alm, = (I — 9/ m, onNsa BeCOB, OTHLIOCTUPOBAHHLIX TMPSIMU COs = cMpPU PasHbIX TUMOBbIX
3HaYeHMAX NIIOTHOCTU MMPb, UCNONb3YEMbIX NPY KanubpoBke.

PucyHok 4.2-1 U3meHeHue noka3aHui, 06ycnoBreHHoe
BbITalIKuBaloLen cMnon so3agyxa
15,00
10,00 4
. 5,00
~
E
‘E 0,00 f———gr——xy W =X_——X
~ \.
< -5,00 - ! 2
10,00
15,00
1,08 1,12 1,16 1,2 1,24 1,28 1,32
Pa [kr/md]

JNIvHua ¢ oTHocuTcA Kk Teny cP=7810 kr/m3, B3BelLmBaeMoMy nNpu Pa=Pas(kak B NnepeymcrneHmm

C).
JInHns = oTHocuTes Kk Teny cP=8400 kr/m?, B3BeLMBaeMoMy Npu Pa=Pas (Kak B NepeyncrieHmm

c).
JInHnA @ oTHocuTCA K Teny ¢ P=Ps=Pcnocne ICTUPOBKU Npu Pas=00 (Kak B nepedncrneHmm b).
OyeBMAHO, YTO MpPU 3TUX YCMOBUSAX U3MEHEHME MIOTHOCTU BO3[4yXa UMEEeT HaMHOro
Oonbluee BNMsiHUE, YEM U3MEHEHNE NITOTHOCTY Tena.

,D,OI'IOJ'IHI/ITeJ'IbeIe cBegeHnAa O nIOTHOCTUM BO3Ayxa AdaHbl B NPUNOXEHUA A no

BbITaNKMBaloLLEen cune Bo3ayxa Ans rpb - B NpunoxeHum E.
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4.2.3 BnunsiHNA KOHBeKLUUU

Ecnu rvupu TpaHcnopTupoBanuch K MeCTy KanmbpoBky, X TemnepaTypa MOXeT OTNM4aTbCa
OT TEMMepaTypbl BECOB 1 OKpy»atoLLen cpeabl. PasHocTb Temnepatyp AT onpeaensietcs kak
pasHOCTb TemnepaTypbl 3TAfIOHHOM TMPU U OKpyXalLlero Bosgyxa. B aTom crniyvyae cnegyet
OTMETUTb [1Ba ABIIEHUS:

e HavanbHas Pa3HOCTb TeMnepartyp AToMOXeT BbITb CHUKEHA 4O MEHbLUEro 3Ha4YeHUs

AT 3a cyeT akknumaTmsauum 3a Bpems At; akknumaTnsauus NnpoucxoanT GbicTpee Ans
MMpb MEHbLLEro pa3mepa, Hexenu GonbLIoro.

+ Korga rvpio nomMellarT Ha rpy3onpuemMHoOe YCTPOWCTBO, CYLUECTBYHOLLAs pasHOCTb
TemnepaTyp AT co3gaeT BOKPYr rMpu NOTOK BO34yxa, NPMBOASALLMNIA K BOSHUKHOBEHMIO
napasuTHbIX CUI1, KOTOPbIE BbI3bIBAOT HAbNogaemMoe n3MeHeHne Mmaccbl rmpy Alconv
3HaK ANtonv 0ObIMHO MNpoTMBONONOXeH 3Haky AT u 3HayeHve Gonblle Ans rMpb
6onbLuero pasmepa.

CooTHoLleHre Mexay ykasaHHbIMK BenuuuHamu: ATo, At, AT, mun ANMcony, HENWUHENHbI U
3aBUCAT OT YCNOBU TennoobMeHa Mexay rmpsiMu 1 OKpy>KatoLLLen nx cpeaomn — cm. [7].

PucyHok 4.2-2 BnusiHne KoHBeKLUU
1000
100 LI ~0- 100 kr

. 10 | Lo f: LT —<- 10 kr
% 1 =T =051 1 kr
é 0,1 fi: amiil 1001
< 001 TTAe—% 111 1T | - 10r

0,001 TR ‘ 17

00001 L L1 |
0,1 1,0 10,0
AbcontoTHoe 3HauveHne AT [K]

PucyHok 4.2-2 paet npegcrtaBrneHne o BennimHe Habniogaemoro M3MeHeHUst macchl B
3aBMCUMOCTU OT pPasHOCTM Temnepatyp ANS HEKOTOPbIX OTAENbHbIX HOMMUHAIbHbLIX 3HAYEeHWI
Macchbl Mpb.

OT10T adhchekT cneayeT yuntbiBaTh NMOO, AaBas rMpsAM akKNMMaTU3NPOBaTLCA A0 TaKon
cTeneHu, 4tobbl ocTaBLleecs U3MeHeHne Maccbl AMkonVObINO NpeHebpeXxxumMo mano, NpuHMMas
BO BHUMaHWe Tpebyemyr 3aKka34yMKOM HeOonpeaeneHHOCTb Kanubposku, NMBO npuHMMasi BO
BHUMaHME BO3MOXHOE M3MEHEHME MOoKa3aHus B OompkeTe HeonpeaeneHHOCTU KanmbpoBKW.
OhhekT MoxeT BbITb 3HAUMTENBHLIM ANSA FTMPb BbICOKON TOYHOCTU, HANpUMep, ANS rMpb Krnacca
ToyHocTM Ez mnmn Fino OIML R1 11 [4].

Bonee nogpobHble cBeaeHnst npuBeaeHbl B NpunoxexHum F.

4.2.4 TlonpaBKa Ha BbITanKkuBaloLLy CUNy AN ONOpHOro 3Ha4eHUs1 Macchbl
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[na onpegeneHnst NOrpellHOCTU MoKa3aHUsi BECOB WUCMONb3YHT 3TaNOHHbIe TMpU C
M3BECTHbLIM YCIOBHbIM 3HAa4Y€HMEeM MaccChbl Mkcal VX NNOTHOCTb Pcal OBLIYHO OTNMYaeTCs OT
CTaHOapTHOrO 3Ha4YeHWs @, a MNOTHOCTb BO3Adyxa PaCal BO BPemsi Kanubposkun OOGbIYHO
oTnuyaeTcsi ot Po.

nOFpeLIJHOCTb NMOKa3aHusA EpaBHa:
E=1I-d, (4.2.4-1)

raoe Ler — MOKa3aHWe BeCcOB, COOTBETCTBYHOLLEE OMOPHOMY 3HAYEHWIO, B AarbHeNweM
Ha3blBaeMoe OMOPHbLIM 3HAYEHMEM MaCChl My .. B pesynbTate BNMSIHWIA BbiTankMBaoLWen Curbl
BO3ayxa, KOHBeKUMW, Apenda v ApyrMx ¢pakTopoB, KOTOpble MOryT MPMBECTU K HEeGONbLUMM

nonpaBoOYHbIM YlieHaM 6ITb<, MtefHE 6y.1:|.eT TOYHO PaBHO /TkCa} YCNOBHOMY 3HA4YE€HUIO MaccChbl:
Myef = Mecal+ 6N + 6m.. (4.2.4-2)

lMonpaBka Ha BbiTankMBawLLYyH CUIy BO3ayXa §7g 3aBUCUT OT BEJTUYUH Ps U Pas, KOTOPbIE
ObInv BO BpEMS HOCTUPOBKU, HO OHM 0ObIYHO HEN3BECTHbI. [MpeanonaraeTcs, YTO UCNOMNb3YHOTCA
rMpW CTaHAAPTHON NNOTHOCTU Ps=Pc. OBLWMM BbipaxeHnem anga nonpasku u3 (4.2.2-3) bygert:

6 = —Mecal (Acai— @) (1/ pcar—1/pc) +(Pacai— Rs)/ Lc] (4.2.4-3)

[na nnoTHOCTM BO3dyxa Pas PAaCCMOTPEHbl ABe cuTyauun. Ecnm iocTMpoBka BecoB
BbINOSTHAETCS HENOCPeACTBEHHO Nepe KanubpoBKOW, TO Pas90aCa) TOrAa ypasHeHuve (4.2.4-3)
NpUHUMaET NPOCTON BUA:

6mg = —Mmecal (Rcai— @) (1/ pca—1/pc) (4.2.4-4)

Ecnn toctmpoBka BeCOB BbINOMHSETCA HE3aBUCMMO OT KanubpoBKW, MpU HEW3BECTHOW
NAOTHOCTU BO3A4yXa Pas TO HEBO3MOXHO BbIMMCINTL MOCHEAHUN YneH ypaBHeHus (4.2.4-3),
KOTOpbIA, MO CYyLUEeCTBY, COCTaBMsieT 4YacTb MOrpellHoCTN MokasaHus. BHocumas nonpaska
AomxHa 6bIThb (4.2.4-4) [10].

[anee nHgekc «Cal» BygeT onyckaTbCs, 3a UCKITOYEHNEM CIyYaeB, rae oH Heobxoanm
BO M3bexaHne HesICHOCTW.

4.3 WcnbiTaTenbHble Harpy3Ku

McnbiTaTenbHbIMM - Harpy3kamu npeanoyvTUTENbHO OOMKHbI OblTb 3TaNOHHbLIE TMpMW,
npocnexvBaemble K eanHule maccbl CU. OgHako MOXHO UCMorb30BaTh Apyrie UCnblTaTernbHble
Harpysku (manee - rpysbl) ANS MCMbITAHUIA CPABHUTENBHOIO XapakTepa, Hanpumep, npu
MCNbITaHUM Ha HEeLLeHTpanbHOE HarpyXeHue, UCMbITaHUM Ha NMOBTOPSIEMOCTb; UMW ANs NPOCTOro
Harpy>XeHusi BECOB, HanpuMep, NPeABapUTENbHOE Harpy>XeHne, TapHasi Harpyska npu pabore
YCTPOWCTBa ypaBHOBELLUMBAHMS Tapbl, 3aMeLLatoLLme rpys3bl.

4.3.1 OTanoHHble rpun

MpocnexmBaeMocTb  Mpb,  UCMONb3yeMblX  Kak  3TanoHbl, [OOMKHa  OblTb
NPOAEMOHCTPUPOBaHa NOCPEACTBOM KanvbpoBku [8], 3aknioyatoLLeincs B:

1. onpeaeneHnn yCrnoBHOro 3Ha4eHUsi Maccbl Tk U/Unv NoNpaeku K HOMUHANBLHOMY
3Ha4YeHUIo ITN: dMk = — N, BMECTe C pacLUMPEeHHON HeonpeaeneHHOCTLIO KanubpoBKu
Ugs, nnu

13



PMI” 20 r

2. nogTBepXgeHnn Toro, 4To m. HaxoauTC4 B npegenax MmakCnmmvalsibHO
Aoryckaembix norpeLuHocTen mpe
mN —(mpe —dd) < < mHmpe - dd)

OTanoHHbIe r’Mpn OOIKHbI TakKKe OoTBeYaTb criegyrounm TpGGOBaHI/IFlM B TOW CTeneHu,
KOTOpasa npuMeHmnmMa K X TO4HOCTW:

3. MAOTHOCTb Ps AoCTaToO4HO 6nn3ka K pc = 8 000 kr/m?,

4, 4yucToTa MOBEPXHOCTM (LLUEPOXOBATOCTb) AOCTaToOvHas ANs NpegoTBpalleHus
M3MEHeHWIn Macchl BCNeACTBME 3arpsisHeHNst Unu obpasoBaHMs aare3aMoHHOM NNEHKK,

5. MarHUTHble CBOWCTBa TaKOBbl, YTO B3aMMOAEWCTBME C KanubpyembiMu Becamu
MUHUManbHO.

Mpy [OomkHbl cooTBeTCTBOBaTbBCceM TpeboeaHusiM MexayHapogHon PekomeHnaaumm
OIML R1 11 [4].

MakcumanbHO [onycKaemble MOrpelwHOCTM WU HEONpPeAeneHHOCTM  KannbpoBKu
3TaNIOHHbIX M’MpPb SOMKHbI ObITb COrnacoBaHbl ¢ LeHon agenenuns wkanbl d [2] (unu [3]) Becos w/unn
TpeboBaHMeEM 3aka3umka K HeonpeaenéHHOCTM KanmbpoBKN BECOB.

4.3.2 [pyruve ncnoitaternbHble rpy3bl

Ans HeKoTopbIX MPUMEHEHWIH, YNoMsiHYTbIX B 4.3, HET HeobXoAMMOCTM B TOM, YTOObI
YCIOBHOE 3Ha4YeHWe Macchl UCMbITAaTENBHON Harpy3ku GbIno M3BECTHO. B Takmnx crnyyasix MOXHO
MCNOMnb30BaThb HE 3TaNOHHbIE rMpK, a Niobble rpy3bl, yAENUB AOMMKHOE BHUMAHUE CrieayoLemy:

1. ®dopwma, matepwman, coctaB AOMKHbI obecnedmnBaTb yagobHoe obpalleHue.

2. CDopma, MaTepunars, CoCtaB OOJTKHbI NMO3BOJIATL JIETKO onpenendTb NnonoxeHne
LEeHTPa TAXXEeCTWN.

3. Wx macca pormkHa octaBaTbCsl MOCTOSIHHOM Ha npoTAXeHnn BCero nepunoaa
ncnonb3oBaHuA onsa K8]'II/I6pOBKVI.

VX NNOTHOCTb AOMmKHa ObITb NErko oLeHMBaeMON.

[lns rpy3oB Manon NioTHOCTU (HanpyuMep, HanoIHEHHbIE NECKOM Uiv rpaBuem
KOHTeMHepbl) MoOXeT noTpebGoBaTbcs 0coboe BHMMaHWE B  OTHOLLEHUM
BbITANKMBaloLLEeNn cunbl Bo3ayxa. TpebyeTcsi KOHTpOrb 3a TeMnepaTypoin u
aTMOCEpPHbLIM JaBNEHMEM Ha NPOTSPKEHUN BCEro Nepuoga UCnonb3oBaHus 3TUX
rpy30B AN1s1 KarGpoBKM.

4.3.3 Wcnonb3oBaHue 3aMeLLalOLWnX rpy30B

WcnbiTaTtenbHaa Harpyska, YCNOBHOE 3HA4yeHMe MacCbl KOTOPOM AOMKHO ObiTb
N3BECTHbIM, JOJIKHA MOSTHOCTLIO COCTOATh M3 3TaNlOHHbIX M’Mpb. HO koraa 310 HEBO3MOXHO, MK
K€ 3TanoHHbIX MMPb HELOCTATOMHO ANsi KanMbpOBKM HOPMUPOBAHHOIO AuManasoHa BECOB MMM
AvanasoHa, COrfacoBaHHOIO C 3aKa34MKOM, ANS 3aMeLLeHUs MOXHO WCMOoNb30BaTb Mobomn
apyron rpys, ygosneteopsitowmnn 4.3.2. Kanubpyemble BecCbl WCNOMb3YKTCA B KadecTBe
komnapaTtopa Ans nopgbopa 3amelyarowiero rpysa Lsub Takum obpasom, 4TobObl OH gasan
Npubnn3nTenNbHO Takoe e nokasaHue I, kak CooTBETCTBYHOLLAs Harpyska Lst; cocTaBrneHHas U3
3TanOHHbIX MMpb.

MepBas ucnbiTaTenbHas Harpyska LT1, COCTaBreHHas 13 rmpb Mef, 4AET NOKa3aHue:
I(Lsy) = I(Mef) (4.3.3-1)
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Mocne ynaneHus LstnomMelatoT 3ameluaroime rpyabl Lsubiv NogGuparoT Ux Maccy Tak,
4TOGbI MONYYNTb NPUBNU3UTENBHO TaKOe Xe rNoKkasaHue BECOB:

I(Lsyp1) = I(Meg) (4.3.3-2)

NnoO3TOMY:

Isubl = NMer + I(Isubl) - I(mref) = Mes + A{ (4-3-3'3)

CnepnyoLlyto UcnbITaTeNbHYO Harpy3ky LT2 coctaBnsitoT 4o6aBNeHNEM Mef:
Ly = Lypy + Mper = 2Mper + A (4.3.3-4)
IMref CHOBA 3aMEHSIIOT 3aMeLLalonm rpy3oM ~Lsubi, nogdupas o ~(Lt2).
3Ty npoueaypy MOXHO NOBTOPSITb AMNs NOMYYEHUS UCTbITATENbHbIX HArpy3oKk LT3, ...,LTn:
Ly = nMyes+ A{+ A+ -« + ALy (4.3.3-5a)

OOHako C KaxabiM 3TanoM 3aMeLleHus HeornpegeneHHOCTb oOLen ncnbiTatenbHoOM
Harpys3kun Bo3pactaeT 3Ha4YunTenbHoO bonbLue, Yem npu coctaBlieHNUN ee TOJNbKO U3 3TallIOHHbIX
r’mpb, BCneacrtene BIIUSTHUIA NOBTOPAEMOCTU N pa3peLlEeHNA BECOB. — CPpaBHUTE TaKXe 7.1.2.6.

Ecnu ucnbitatenbHas Harpyska LT1 cocTaBneHa 6onee Yem M3 O4HOW 3TaroHHOM rmpw,
MOXXHO CHayara Ucnonb3oBaTh 3TaNoHHbIE TMpKU ANnsa co3naHusa N oTaenbHbIX UCTbITaTeNbHbIX
Harpysok Imref,dk = 1,..., N) c ycnosuem:

Mref,1 < Mpef2 < *** < Mef, N= Myef = I (4.3.3-6)

Hanee LT1 3aMeHsl0T 3ameLllarowmnmM rpy3oMLsubl U 3aT€M UCMbITATENbHbIE Harpy3ku
Mref, MOXHO CHOBa nocreaoBaTtenbHo Ao6aBnsaTe. OTaenbHble UCNbITaTeNbHbIe Harpy3ku ByayT
obo3HavaTbes LTng, rae

LTn,k =(n — Dmref"' Met k + A{+ Ai"‘ R Arll (4.3.3-5b)
44 Moka3aHusa

4.41 OOwue cBeageHus
JToboe nokasaHue [, oTHOCcsLWeEeecs K MCMbITaTeNbHOM Harpyske, npeacraBnsietT cobown
pa3HOCTb NokasaHuin BecoB C Harpy3kow I n 6e3 Harpysku o, (nepen HarpyxeHmem):

[=]-} (4.4.1-1a)

MpegnoyTUTENbLHO AN NGOro UCMNbITaHWS 3anuckiBaTb NokasaHust 6e3 Harpysku BMecTe
C nokasaHusIMu Npu Harpy3ke. B cnyyae ecnu nonb3oBaTtenb BECOB AN KaXA0ro HarpyXeHusl
yuYnTbiBaeT HEBO3BpaT MoKa3aHUs K HYM npu 0ObIMHOM WMCMONb30BaHWM BECOB, HaNpumep, B
cryyae 3HauMTenbHoro Aperida, B NokasaHWe MOXXHO BHOCUTL NMOMPaBKy COMMacHO YpaBHEHMIO

2 Mpumep: ans BecoB ¢ Max = 5000 kr 1 d = 1 Kr cTaHAapTHas HeornpeaeneHHOCTb ANs MMpb Maccol 5 T knacca To4HocTH Mucxoas
U3 UX HOMMHaMNbHOIO 3Ha4YeHus 1 popmynbl (7.1.2-3) — paBHa npnbnuautensHo 150 r, Torga kak cTaHgapTHasi HeonpeaeneHHoCTb
UCMbITaTENbHON Harpy3Kkn, COCTaBIEHHON N3 TMPb Maccon 1 T 1 3ameLuaroLwmx rpy3oBs maccon 4 1, cornacHo (7.1.2-16a), bypet
npubnuantensHo 1,2 kr. B gaHHOM nNpumMepe He yunTbIBaeTCA BkNag HeonpeaeneHHocTen, 00yCnoBneHHbIX BbiTankvMBatoLen CUnomn
BO3AyXa u apedom. Takke NPUHATO, YTO B HEOMNPEAENEHHOCTb NOKa3aHNs BXOAWUT TOMbKO MNOrpeLlHOCTb OKPYrreHus 6e3 Harpysku
N C Harpy3sKow.
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(4.4.1-1b)3. OpgHako 3anucb NnokasaHui 6e3 Harpy3kn MOXeT ObITb U3NULLHEN, eCnn MeToaMKa
McnblTaHUN TpebyeT yCTaHOBKM HyNEeBOro NokasaHWsi BECOB nepes Harpy>XeHuem.

[na no6on ncnoiTaTeNbHOM Harpy3kn, B TOM Yncne n HyneBown (6e3 Harpysku), nokasaHune
BECOB / CYMTBLIBAIOT 1 3aNM1CLIBAIOT TOMbKO, €CNU ero MOXHO cyuUTaTh cTabunbHbIM. ECnn BbicOKoe
paspeLleHre BECOB WK YCNOBUSA OKpyXallen cpefbl Ha MecTe KanubpoBKM He MO3BOMSAHT
nonyy4nTb CTabunbHOE MnokasaHue, TO criegyeT OueHuBaTb M 3anucbiBaTb CpedHee 3HayeHue
BMecCTe C uHdopmaumen o Habnogaemblx U3MeHeHuaX (Hanpumep, pasbpoc 3HadveHun, apend
B 060X HanpaBreHusix).

Bo BpemMA ncnbITaHNA npum KaJ'IVI6pOBKe cneayet 3anuncbiBatb UCXOOHbIE NOKa3aHWUA, a He
norpewHoOCTn Unn NSMeHeHuns nokKasaHun.

4.4.2 PaspelweHune

MokaszaHma 06bIMHO MOMy4YalT B BMAE LEMbIX YMCEN, KpaTHbIX AENCTBUTENbHOW LieHe
JerneHnsa wkanbl d.

Mo ycmoTpeHuto KanubBpoBoYHOW NnabopaTopunm M C paspelleHust 3akasyuka MOXHO
NPUMEHATb CpeacTBa ANA MNOMydYeHWs MnokasaHui ¢ paspelleHvem Gonee BbICOKUM, 4Yemd,
Hanpumep, Korga MpPOBEPSIETCS COOTBETCTBME TEXHUYECKUM TpebGoBaHusIM M TpebyeTcs
MeHbLLasi HeonpeaeneHHOCTb. TakumMmn cpeacTBammn MoryT ObIiTb

1. TlepekntovyeHne nokasbiBaloOLWEro YCTPOMCTBA Ha MEHbLUYK LeHy AeneHus
WwKanbl dr<d («CepBUCHbI pexnm»). B Takom crniyyae nokasaHusi nomny4datoT B
BUAE LieNIoro Yncna, KpaTHoro dr.

2. MpunoxeHne HeGOMNbLUNX AONOMHUTENbHbLIX TMpb ¢ waramu dr = ¢b unn d10
ans  bornee TOYHOro onpegeneHus Harpysku, MpuM  KOTOPOW MoKa3aHue

oaHo3HauHo namensietca cl Hal + (kmeTop Touku nepexoda»). B atom cnyyae
nokasaHue I’ 3anucbiBaloT BMeCTe ¢ CyMMON AL Ansi n A4ONOnHUTENbHbIX MMpb,
HeobxoanMbIX Ans ysenuyernus I' Ha ogHo d.

MNMoka3saHwue I. paBHo:

L=I+d/2—-AL=4d/2-nd (4.4.2-1)

Ecnu npumeHsaeTcsa «meTof TOYKM nepexonay, TO peKOMeHAYETCS NPUMEHATb ero Ans
nokasaHui HeHarpy>XeHHbIX BECOB U AJS151 NOKa3aHWin C HarpysKom.

5 METOAbl UBMEPEHUN

HcnbiTaHnst 06bl4HO BbINOMNHAT A1 onpeaeneHua

*  OBTOPAEMOCTM MNOKa3aHN,
*  MOrpeLUHOCTM NoKasaHuM,

* BIUAHUA Ha NOKa3aHME HEUEHTPAaribHOINro NofoOXeHnaA Harpy3ku.

3 B cnyyae NIMHenHoro apeiida OTCHET C NOMPaBKOW MOMy4YatoT CorMacHo
I'={-G+Hh)/2, (4.4.1-1b)

rae Io v Ioi-nokasanns 6e3 Harpyskv 40 M NOCHE NMPUIOXKEHUST HArPY3KU.
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KannbpoBoyHoii nabopatopuun, NpUHUMAaIOLLIEN peLleHne O KONMYeCcTBE U3MEPEHUA AN
06bI4YHOM NpoLeaypbl KannMbpoBKW, cneayeT YYUTbIBaTb, YTO GonblUEe KONMMYECTBO U3MEPEHUIA
BEAET K YMEHbLUEHWNIO HeornpeaerneHHOCTU pe3ynbTata U3MepeHnsi, Ho YBenMYMBaeT 3aTparhbl.

MpuHUMaa BO BHUMaHWE OObIMHOE UWCMONb30BaHME BeCcOB, AeTanu UCMbITaHUs,
BbINOMHAEMOro Ansi OTAENbHOW KannbpoBKW, MOXHO 3aKkpenuTb B COrMaleHuM Mexay
3aKka34yMkoM U KanubpoBo4dHoW nabGopaTtopuen. BoO3MOXHO cornaweHue CTOPOH O
AOMOSMHUTENbHBIX MCMbITAHUSX WM NPOBepKax, KOTopble MoOryT cnocobcTBoBaTb OLEHKe
METPOSIONMYECKUX XapaKTepuCTUK BECOB NpM 0cobbIX ycnoBusx akcnnyataumn. Jlioboe Takoe
cornawleHune gomkHo 6asnpoBaTbCd HA MUHMMAnbHOM KOMWYECTBE WUCMNbITAHUKW, OMUCAHHbIX B
nocnegyowmx pasgenax.

5.1 MWcnbiTaHue Ha NOBTOPAEMOCTb

[laHHOe wucnbITaHMe 3akni4vaeTcs B NOBTOPHOM nNOMeLleHnn OOHOM W TOW Xe
ncnblTatenbHom Harpy3km Ha rpysonpuemMHoe yCTpOVICTBO, npn OAMHAKOBbIX MaHUNynAaunax c
Harpy3|<0|7| n BecamMmu, " npun NOCTOAHHbLIX YCINOBUAX UCTbITAHUA.

WcnbiTaTenbHyo Harpysky He TpebyeTcst kannbpoBaTb UM NOBEPATb, 3@ UCKIMHYEHNEM
cnyyasi, Koraa pesynbTaThl CryXaT Ans onpeaeneHnst NorpeLHOCTM NoKa3aHus cornacHo 5.2.

WNcnbiTaHne BbINOMHSOT, MO MEHbLUE Mepe,C OAHOW UCMbITaTeNbHON HarpyskoilT,
KOTOPYIO crieqyeT BblbpaTb U3 pasyMHOro COOTHOLLEHNSI MakcuManbHOW Harpy3ku BecoB Maxwu
pa3peLleHns BECOB (LeHbl AeneHNs LWKanbl), YToObbl MOXXHO 6bINO OLEHWUTL METPOOrMyeckue
XapaKkTepucTukM BecoB. [1ns BECOB C MOCTOSIHHOW LIeHOW AeneHns Wkanbl d Harpy3ka, nexawias
B MHTepBane (npubnusutenbHo) 0,5Max< Lt < Max poctaTouyHo 0ObluHa; €€ 3a4acTyto
YMEHbLUAT A1 BECOB, Y KOTOpbIX LT MOXET cocTaBnsiTb Heckonbko 1000 «kr. [ns
MHOroMHTEpBarbHbIX BECOB [2] (Mnun [3]) MoXeT ObiTb NPeanoyTUTENBHON Harpy3ka YyTb MEHbLUE
Max [ns MHorogmanasoHHbIX BECOB MOXET OblTb [OCTAaTOYHOM Harpyska 4yTb MeHbLUe
MaKCUMarbHOW Harpy3ku ananasoHa ¢ HauMeHbLUen LeHon aenenHns wkanbl. Ocoboe 3HayeHne
LT moXeT OblTb MPUHSATO CTOPOHaMM, KOraa 3TO OMnpaBAaHO C TOYKM 3peHus onpeaerneHHOro
NPUMEHEHNS BECOB.

[laHHOe wucnbiTaHMe MOXeT OblTb BbIMONHEHO ©6oree 4Yem B OOHOM TO4YKe, C
UcnbiTaTenbHbIMK Harpyskamu Lj, 1 < j < ki, rae Kt - ynucno ucnbitatenbHbIX TOYEK.

[Mepea BbINOMHEHNEM MUCMbITAHMSA NOKa3aHWe crneayeT YCTaHOBUTbL Ha Hynb. Harpyaky
cnenyeT npuknagbiBaTh He MeHbLUe 5 pa3 nunu He MeHblue 3 pas, ecnult = 100 kr.

MokasaHus I 3anucbIBalOT NPU KakaoM Harpy>keHun. locne Kaxgoro pasrpyKeHusi, npu
HeobXoAMMOCTH, NokasaHue crieqyeT YCTaHOBUTb Ha Hyrb; 3anMcb NokasaHust 6e3 Harpy3ku Ioj
MOXeT ObiTb uenecoobpasHa cornacHo 4.4.1. [JononHutenbHO cnegyet 3aduKCcMpoBaTb
COCTOSIHME (BKIMOYEHO/OTKIMIOYEHO) YCTPOMCTBA YCTAHOBKM HYMS M YCTPOWCTBA CMEXEHUs 3a
HyneMm, ecnm TakoBble UMEIOTCS.

5.2 WcnbiTaHMe Ha NOrpewHOCTb NOKa3aHUN

[laHHOEe uCnbITaHWe BbIMOMHSAT C KL 2 5 pasnuyHbiMU UCTbITaTENbHLIMU Harpyakamu LTj,
1 < j< ki, BOoCTaTOYHO paBHOMEPHO pacnpeaeneHHbIMM No 06bIYHOMY Anana3oHy B3BELUVMBAHUS
17
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U B OTAENbHbIX UCMNbITaTENbHbLIX TOUYKaX, NPUHATLIX cornacHo 4.1.1. Npumepbl 3agaBaeMblx
3HAYEHUN:

e ki =5: Hynb unun Min; 0,25Max; 0,5Max; 0,75Max; Max. Bo3MOXHO OTKMOHEHWNe Macchbl
aKTUYECKNX UCMbITAaTENbHbLIX HAarpy30K OT 3afaBaeMblX 3Ha4YeHun He Bonee, Yem Ha
0,1Max npu ycnoBun, 4TO PasHOCTb MeXAy nocnefoBaTeribHbIMU UCMbITaTeNbHbIMU
Harpy3kamu He MmeHbLue 0,2Max,

e ki = 11: Hynb unn Min, 10 npupauieHuin no 0,1Max oo Max. BO3MOXHO OTKNOHEHue

MaccCbl PaKTUYECKMX UCTbITAaTENbHBIX Harpy3ok OT 3aaBaeMblX 3HaYeHUn He Bonee Yyem
Ha 0,05Max npu ycrnoBuu, 4To pasHOCTb MeXay nocrefoBaTenbHbIMU UCNbITAaTENBbHBIMN
Harpy3kamu He MeHbLue 0,08 Max.

LleJ'Ib}O OaHHOIo UMcCnbiITaHNA ABIAETCA onpeaerneHne norpelHocTtn BeCoB BO BCEM
Onana3oHe B3BeLUMBaHUA.

Ecnu cornacoBaH 3Ha4MTENbHO MEHbLUMIA AManasoH KanMbpoBKM, YNCIO MUCTbITaTENbHbIX
Harpy3ok MOXHO COKpaTUTb, MPW YCINOBUM COXPaHEHUsI HEe MeHee 3 UCMbITaTeNbHbIX TOYEK,
Bkntodas Min" n Max, v pasHocTu mexay ABYyMsi MocrnenoBaTenbHbIMU MCNbITaTeNbHbIMM
Harpy3kamu He 6onblue 0,15Max

Heobxoammo, 4tobbl uMcChbITaTeNbHbLIE Harpy3km CoOCToAnn N3 COOTBETCTBYHOLLUX
9TaNOHHbIX TMPb U 3amMellar X rpy3oBe coriiacHo 4.3.3.

I'Iepe,u, BbINOJNTHEHMEM UCNbITaHUA TMNOKa3aHue cnegyet YCTaHOBUTb Ha  HYyMb.

WcnbiTaTenbHble Harpysku LTj 06bl4HO MpuKknagbiBalOT OAHOKPATHO OAHWM U3 CreaytoLmx
Ccrnoco0oB:

1. yBenmynBada Maccy nowaroso C pa3rpy3K017| mMexay otaelribHbiMu Laramm — B
COOTBETCTBMN C OONbLUMHCTBOM WUCMOMb30BaHUM BECOB ana OObIYHbIX
B3BELUMBAHUIN OTAENbHbIX rpy30B,;

2. HenpepbIBHO NOLLAroBO yBenuyneasi Maccy 6e3 pasrpysku Mexay oTaenbHbIMy
laramuy; BO3MOXHO nposBreHne addekta «nonsyvyectn», HO Mpu 3TOM
TpebyeTcs MeHblle MaHWMynsiuMn C Harpy3koh (HanoXeHWW Harpysks Ha
rpy3onpMéMHOE YCTPOMCTBO M CHATUM  Harpysku) MO CPaBHEHUIO C
nepe4ymcrneHmem 1;

3. HenpepbiBHO MOLLIAroBO yBENuMYMBas Maccy, a 3aTeM MOLaroBO yMeHbluas
Maccy — npoueaypa, NpuHATas Ansa UCnbiTaHUI, BbINOMHAEMbIX B XOA4€ NOBEPKM
B [2] (unu [3]), KOMMeHTapun Takue Xxe, Kak Ans nepedyncrieHmns 2;

4. HenpepbiBHO MOLIAroBO YMEHblUasi Maccy, HauumHas ¢ Max — wmwutaums
MCNONb30BaHWUS BECOB B KavecTBe OyHKepHOro gosaTtopa Afis BbluMTaloLEero
(cy6TpakTMBHOrO) B3BELUMBaAHWS, KOMMEHTapuu Takme Xe, Kak Aans
nepevncriexms 2.

[na MHoronHTepBanbHbIX BECOB— CM. [2] (mnu [3]), yKa3aHHble Bbile cnocobbl MOXHO
MOAMULMPOBATL NOA MEHbLUYK MacCy NOLLIAroBOW Harpysku, 4em ykasaHo gnsax npymeHss
yBenuyeHne u/unm yMmeHblleHe TapHbIX Harpy3oK, Tapupys BECbl, U UCNOMb3Yys UCMblTaTeNbHYIO
Harpysky 65m3Kkyto, HoO He npeBbiwaroLwyo Max Ans nonyyYeHus NokasaHui ¢ d.

[na BecoB C HeckonbkMMW AmanadoHamu [2] (unu [3]) 3akas3ymk OOSMKEH onpeaenutb
AnanasoH(bl), koTopble TpebyeTca kannbposaTb (cMm. 4.1.1, 2-n ab3au).

[ononHutenbHble UCMbITAHUA MOryT I'IOTpe6OBaTbCFI ana OueHKM MeTpOoSsiorm4ecknx
XapaKTeEPUCTUK BeCOB B cCrneunanbHbIX YCNoBUAX MPUMEHEHUA, Hanpumep, nokasaHum nocne
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onepauun TapupoBaHusi (Npu paboTe C YCTPOWCTBOM YpaBHOBELUMBAHUS Tapbl), U3MEHEHWUI
noKasaHusi NPy NOCTOSIHHOWM Harpy3ke B Te4eHue onpeaeneHHoro BpeMeHu 1 T.4.

WcnblTaHne wnn OTAenbHble HarpyXeHusi MOXHO MOBTOPATb [Af11 COBMELLEHUS C
ncnbiTaHNEM Ha NOBTOPSIEMOCTb CorfacHo 5.1.

MokasaHus Iij perucTpupyroT ANA Kaxkaow Harpysku. Ecnu Harpysky CHMMatoT, TO
NMoKasaHWe HEeHarpy>XeHHbIX BECOB CriefyeT KOHTponuMpoBaTb W MNpyv  HeobBXOAMMOCTH
yCTaHaBNMBaTb Ha HyIb; perucTpauus nokasaHui 6es Harpy3sku Joj MOXeT ObITb LienecoobpasHa
cornacHo 4.4.1.

5.3 MWcnbiTaHne Ha HeLeHTparibHOe HarpyxeHue

[laHHOEe WuCMbITaHWe 3aKM4YaeTcsl B MOMELUEeHUM UChblTaTenbHOM Harpy3kn Lecc B
pasnnyHble TOYKU TFPy30MNPUEMHOrO YCTPOWMCTBA Tak, YTOObl LEHTP TSHKECTU MpUKaabiBaeMon
Harpy3Kku Haxo4urics B NMOMOXEHUSIX, NOKa3aHHbIX HA pUCYHKe 5.3-1 Unu, HacKONbKO BO3MOXHO,
PaBHOLIEHHbIX.

1. UeHTtp V
2. Cnepeau cneea /20/ 5.2 ‘b
3. C3agun cneea

4. C3agun cnpaea
5.Cnepegu cripaBa

Puc. 5.3-1 NMonoxeHnA Harpy3Kkun Ha rpy3onpMéMHOM yCTPONCTBE NPU UCNbITaHUN
Ha HeLeHTpanbHOe HarpyxeHue

BO3MOXHbI NPUMEHEHWUs1, NPU  KOTOPbIX WUCMbITAaTENbHYID Harpy3ky HEBO3MOXHO
NMOMECTUTb B LIEHTP rPy30MNpMEMHOro YCTPONCTBa unmn B6nman Hero. B Takom crnyvyae JoCTaToOuHO
noMeLLaTb UCMbITaTENbHYI Harpy3Ky B OCTasibHbIE NOMIOXEHUA, Kak NOKa3aHo Ha pucyHke 5.3-1.
B 3aBucmMmocTu o1 hopMbl rpy30MNPUEMHOIO YCTPOMCTBA YNUCIIO MOMOXEHUIN BHE LEHTPa MOXET
OTNIMYaTLCA OT NOKA3aHHOIo Ha pUcyHke 5.3-1.

Ons cokpalleHHOro AuanasoHa B3BelUMBaHWS WCTbiTaTenbHas Harpyska Lecc AOMKHA
ObITb NPUGNN3UTENBLHO HEe MeHblue Max3 nnu Min+(Max — Min')/3.

[na cneumanbHbIX rPYy30NpPUEMHBIX YCTPOMCTB CriegyeT yuuTbiBaTb pPekoMeHaaumnm
N3roTOBUTESS!, ECININ TaKOBbIE MMEKTCH, U, OOYCNOBNEHHbIE KOHCTPYKUMEN BECOB, O4EBUAHbIE
orpaHunyeHusa — Hanpumep, cMm. OIML R7 6 [2] (vnn EN 45501 [3]).

[na mHoroananasoHHbIX BecoB [2] (unu [3]) ucneitTaHve cnegyeT BbINOMHATL TOMbKO B
AvanasoHe ¢ Haubonblled MakcumaribHOW Harpy3koW, yka3aHHOW 3aka3uukom (cm. 4.1.1, 2-i
ab3au).

WcnblTaTenbHyto Harpy3ky He TpebyeTcs kanubpoBaTtb Unv NOBEPSITb, 3a UCKITIOHEHNEM
cnyyas, koraa pesynbTaThbl CryKaT Ans onpeaeneHnst NorpeLlHoCcTen NokasaHns cornacHo 5.2.

McnblTaHMe MOXHO BhINOSMHATD pas3nnM4HbIMA cnocobamu:

1. Tlleped BbINOMHEHMEM WCMbITAHUA MOKa3aHWe YCTaHaBNMBAKOT Ha HYyMb.
McnbiTaTenbHylo Harpysky cHadana nomMellarT B rnoroxeHue 1, 3atem - B
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ocTanbHble 4 TMONOXeHust B npon3BoOJyibHOM  MopsAakKe. Mokasanus I
pPerncTpupyroT AnA KaxXaoro nonioXXeHnd Harpy3ku.

2. WcnbiTaTenbHyo Harpysky cHadana noMmeLLatoT B NOSNIOXeHWe 1, BECbl TApUPYHOT.
3atem ucnbITaTenbHY Harpysky MOMELLAlT B OCTasllbHble 4 MONOXEHUs B
npoun3BofibHOM nopsake. MNMokasaHus ILi perncTpypyoT ANst KaXKA0ro NONOXEHUSs
Harpysku.

3. Tlepen BbLINOMTHEHMEM WCMbITAHUSA MOKa3aHME YCTaHaBNMBAKT Ha HYyMb.
McnbiTaTenbHyo Harpysky cHadana nomeluaroT B nonoxeHue 1, ybupatoT, u
3aTeM NomeLlalT B crieytoLliee NonoxeHue 1 T.4., 40 CHATUS U3 rnocnegHero
nonoxeHusi. MNMokasaHusi ILi perncTpupyoT Ans KaXOoro MONOXKEHUsI Harpysku.
Mocne KaXxaoro CHATUSA Harpy3Kku nokasaHwe crieqyeT nNpoBepuUTb U YCTaHOBUTb
Ha Hynb, €CNN OHO OTNMYAETCA OT HyN4A; perncTpauus nokasaHui 6e3 Harpysku
Joi moxeT BbITb LienecoobpasHa cornacHo 4.4.1.

4. WcnbiTaTenbHyo Harpy3ky cHavana rnomeLlaroT B MornoxeHue 1, BECbl TapupyIoT.
3artem ucnbiTaTenbHy HarpysKy NoMeLLaloT B CrieaytoLLee nonoxXeHne 1 noTom
obpaTHo B nonoxeHne 1 U T.A., OO CHATUS W3 MOCMEOHEro MOMOXEHUs.
MokasaHue B LeHTpe IL13anucbiBaloT MHAMBUOYANLHO AN KaXa0ro nokasaHus
BHe LeHTpa ILi.

Cnocobbl 3 n 4 pekoMeHOylTCs ANA BEeCOB, KOTOpble BO BPEMS WUCMNbITAHMSA Ha
HeueHTparbHOEe HarpyXXeHue nokasblBaloT 3HaUYUTENbHbIN Apend.

[nsa cnocoboB 2 1 4 yCTPOMCTBO YCTAaHOBKM Ha HYMb UM YTPOMCTBO CIIEXEHUS 3a HYNem
AOIMKHO ObITb OTKMOYEHO BO BPEMS BCErO MUCMbITAHWUS HA HELEHTPanbHOE HarpyXeHue.

5.4 BcnowmoratenbHble U3MepeHUs

PeKOMeHﬂ,yIOTCﬂ cnegywowine  BcnomoratesribHble  U3MepeHuAa 1M 3anumcun, B
0CobeHHOCTH, ecnun KaJ'II/l6pOBKy Tpe6yeTc;| BbIMNOMHUTL C HaWMMEHbLUEN BO3MOXXHOWM
HeonpeaneneHHOCTbIO.

C y4yeTOM BRMSHUI BbiTankMBalLLEN CUNbl BO3ayxa — cpaBHuTe 4.2.2:

Temnepatypy Bo3ayxa B pa3ymMHOM BriM30CTV OT BECOB BO BpeMs KanmbpoBsku cneagyet
N3MepsATb, MO MeHbluerh Mmepe, OAHOKpaTHO. Ecnu Becbl MCMOMb3ylTCs B perynupyembix
YCNOBUSAX OKpy>XatoLen cpedbl, Anana3oH W3MEHeHWs TemnepaTypbl cregyeT 3anucatb,
Hanpumep, No Tepmorpady, HacTporkam perynmpyoLlero yCTpomcTea u T.4.

ATMOCCbepHOG gasrieHue unun, no ymosr4aHumro, BbiCOTa MeCTa Ha YPOBHEM MOPA TakKKe
MOXET ObITb NnonesHa.

C y4eTOM BnMSAHWUI KOHBEKUUWN — cpaBHUTe 4.2.3:

[ns npenoTBpalleHnst Ype3MepPHbIX BIIMSIHWUIA KOHBEKUUW CreayeT nposiBNsATb 0COoOyHo
OCTOPOXXHOCTb C COBMnoAeHneM npeaenbHOro 3Ha4YeHnst 4ns pasHoCTU TemnepaTyp 3TanoHHbIX
Tpb K BecoB wuunu dukcauumn (3anmcu) BPEMEHM, B TEYEHMEe KOTOpOro mnpoxoguna
akknumaTmsauus. [ins KOHTPONs 3a pa3HOCTbI0 TeMNepaTyp MOXET OblTb NOMNE3eH TEPMOMETP,
NOMELLEHHbIV B (PyTnap AN CTaH4APTHBIX TUPb.

C y4yeTom BJIUSTHAA MarHUTHOIO B3aMMOAENCTBUS:
[1nsa BECOB C BbICOKMM paspelieHnemMm pekoMmeHayeTca npoBepka oTCyTCTBUA 3aMETHOIo

BJIUSTHNA MarHUTHOIO B3aMMOLENCTBUA. STaJ'IOHHyI'O r’Mpro B3BELLUMBAIOT BMECTE C noacTaBKkown 13
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HeMeTannMyeckoro Matepuana (Hanpumep, AepeBo, nnactmacca), NoMeLlaemMoln CBepxy Ha
FMPIO U CHU3Y Mo rMpHo AN NONy4YeHUs ABYX PasnuyHbIX NokasaHWi.

Ecnu pasHocTb Mexay STUMK ABYMS NMOKa3aHUSIMWN 3HAYUTENBHO OTNMYAETCs OT HYIs, TO
[aHHbIA (OaKT crieqyeT OTpasuTb B Ka4yecTBe NpeaocTepeeHnst B ceptTudukare KanmbpoBKu.

6 PE3YNbTATbI U3BMEPEHUA

MpuBeneHHble B rmaBax 6 v 7 npouenypbl U QOPMYIbl CRyXaT OCHOBOW ANS  OLEHKU
pe3ynbTaToB KanMbpoBOYHbIX UCMbITAHWI U NO3TOMY He TpebyeTca 4ONONHUTENBHOE onncaHne B
npoTokone wucnblTaHnin. Ecnu  wncnonb3yemble npouenypbl M QOPMyrbl  OTAMYAKOTCA  OT
npuBedeHHbIX B AAaHHOM pPYKOBOACTBE, TO B MNPOTOKOME MCMbITaHUMA MOryT noTpeboBaTtbCs
AOMNOMHUTENbHbIE CBEAEHMS.

310 He o3Ha4yaeTt, 4YTo Bce hopMyrbl, 0G03HAYEHUS W/MNN MHOEKCHI OOMKHbI ObITb
MCnonb3oBaHbl ANs NpeacTaBneHns pesynbTaToB B cepTudukaTe kanmbpoBKu.

B naHHOM paspgene vcnonb3yeTcs onpeaernexHne nokasanus I,npuseaéHHoe B 4.4.

6.1 lNoBTopsieMoCTb
Mo n nokasaHusm i gna 3agaHHOM WCMbITaTeNbHOW Harpysku LTj BblMMCHAOT
CTaHOapTHOE OTKMOHEeHue §

5=V I G- P2, (6.1-1)
roe

_g:

S|

Yy (6.1-2)

Ecnu ucnblTaHMe Ha NOBTOPSAEMOCTb MPOBEAEHO TONMbKO C OAHOW WCMblTaTeNbHOM
Harpy3Kkom, TO MHAEKC J MOXHO OMyCTUTb.

6.2 [orpewHOCTb NOKa3aHUU

6.2.1 [OucKpeTHble 3Ha4YeHus

Ansa kaxaon ucnbitTaTenbHON Harpy3kULTj NOrpeLlHOCTb NOKa3aHUs BbIYUCTISIOT COrnacHo
dopmyne:

E = I — Megj (6.2-1)

Ecnu nokasaHve [j- cpegHee n3 HeCKOMbKMX OTCHETOB I, TO ero cneayeT NoHUMaTh Kak
cpegHee 3HadeHue cornacHo (6.1-2).

OMOpPHOE 3HaYEeHNE MACChl [TkefMOXHO MPUMEHUTL K €r0 HOMUHAMBLHOMY 3HAUEHWIO [TI;:
Myerj = TN (6.2-2)

WMK, TOYHEe, K ero AeCTBUTENbHOMY YCIIOBHOMY 3HAYEHMIO MacChl Tk
Mperj = Mgj = (Myj+ 6my)) (6.2-3)

Ecnu ucnbitatenbHaa Harpyska cocTaBfeHa W3 HECKOSbKUX FMpb, TO B MNPUBELEHHbIX
BblLLe hopMyriax ITNj 3aMeHSAEeTCS Ha (ZmN)j N OIMkj3amMeHsieTcs Ha (26@)1.
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Bo3MOXHO nosiBneHne AononHUTENbHbIX NOMNpPaBoK cornacHo (7.1.2-1).

6.2.2 XapakTepucTuMKu AnanasoHa B3BelUMBaHUA

[lononHuTeNbHO MM B KayecTBe anbTepHaTuBbl AWCKPETHbIM 3HadveHusm I, Ej, ons
Avana3oHa B3BELUMBAHWS MOXHO OMPEeAEeNnUTb XapaKTePUCTUYECKYH, WM KanmbpOBOYHYHO
KPUBYH, MO3BOMSAIOLLYIO OLEHMBaTb MOrPELUHOCTb MokasaHui ans nwboro nokasaHus I B
npeaenax auanasoxa.

DYHKLUNIO:
E=f) (6.2-4)

MOXXHO MONy4YMTb NyTEM COOTBETCTBYHOLLEN annpoKcumaumm, kotopas, B obLwem, 4omkHa ObiTb
OCHOBaHa Ha MeTofe «HaMMEeHbLLNX KBaApaToB»

Yv# = 3(f(L) — B)? = minimum (6.2-5)
re Uj- OCTaTKy;
f -cbyHKLMS| anNnpoOKCUMALIUN.
ANNPOKCUMaLMS AOMKHA TaKKe:

* yuuTblBaTb HeonpeaeneHHoctn U(E;j) norpewwHocTelw;

*  UCMONb30BaTb MOAENUPYHOLLYIO OYHKLMIO, OTpaXatoLLyto dmanyeckne CBOMCTBA BECOB,
HanpumMep, BUA, 3aBUCUMOCTU MEXAY Harpy3koin u nokasanvem I = g(L);

e  BKJOMATb NPOBEPKY MaTeMaTUYeCKOro COOTBETCTBUS HAMAEHHbIX AN MOAENVPYOLLE
bYHKLMM NapamMeTpOB C AENCTBUTENbHLIMU OAHHBIMU.

Mpegnonaraetcsi, 4to Ans noGol MN; norpewHocTs Ej octaetcss Ton e, ecnu
AeNCcTBUTENbHOE NokasaHue [j3amMeHnTb ero HoMnHanbHbIM 3HaveHnemIN;. MosToMy Anst OLEHKM
(6.2-5) pacyeTbl MOXHO BbINONHATL C HAGopaMu AaHHbIX ITNj, Ej, nnu Inj, E;.

B npunoxeHn C pgaHbl pekomeHdauun no BbIOoOpy npuemnemMon  opmynbl
annpokcMMmaumm 1 no HeobxogMMbIM pacyeTam.

6.3 BnusHue HeueHTpPaNbHOro HarpyxeHusi

Mo nokasaHuam I, nNonyyYeHHbIM AN pPasfM4YHbIX MOMOXEHWI HarpyskM cornacHo 5.3,
BbIMMCNAT pa3HOCTU Alecc

[na metonos 1 n 2 cornacHo 5.3:

Aleci=Li— In (6.3-1)
[na metoga 3 cornacHo 5.3:

Alcci= (Li— b)) — Ia (6.3-2)

na metopa 4 cornacHo 5.3:

Alcci= Li— L1; (6.3-3)
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rae npu pacyéte pasHoCTU Alecc ONSA KaXOOro nokasaHusa npu  HeueHTpanbHOM
NONOXEHUW Harpy3ku I1jucnonb3yeTcs COOTBETCTBYIOLLEE NoKasaHue Npu NONOXeHUN Harpysku
B UeHTpe IL.1/.

7 HEOMPEOENEHHOCTb U3MEPEHUN

B atom un criegywwmnx pasgenax coaepxXxarcd cocCTtaBndrwme HeonpeaeneHHoCTH,
npuUMEeHUMble K HeGonbLWNM nonpaBkaM, KOTOpble npornopunoHalnibHbl HEKOTOPOMY
onpegeneHHomMy 3Ha4eHUo MacCbl WM HEKOTOpPOMY onpeneneHHOMY MoKa3aHUIo. Ons
XapakTePUCTUKK, NPeaCcTaBnsoWEeN OTHOLEHNE 3TON HeoNpeaeneHHoCTH K COoOoTBETCTBYHOLLEMY
3Ha4YeHU0 MaccCbl NN NOKa3aHuto, 6yueT ncnonb3oBaTbCcs 0603HaYEHUNe Urel.

Mpumep: nycTb

u(bmyr) = m e u(corr) (7-1)
¢ 6e3pasmepHbIM YneHoMm U(COory, To

Ure1 (6Myory) = u(corr) (7-2)

COOTBETCTBEHHO, OTHOCWUTEnbHas aucriepcus Byaet o6osHauaTbes U, (6Mom) U
OTHOCUTENbHAas pacwmpeHHas HeonpeaeneHHOCTb Usel (6Morr)-

[ns onpegeneHvs HeonpeaerieHHOCTM YNeHbl BTOPOro nopsigka NpUHUMAaTCH
npeHebpexxumMo marnbiMuM, HO €eCnv BKMadbl YfIeHOB MepBOro nopsgka WCKNYakTCs, BKragbl
4YneHoB BTOPOro nopsigka cnegyet yunteiBatb (cM. JCGM 101 [9], 9.3.2.6).

7.1 CraHpapTHas HeonpeaeneHHOCTb ANl AUCKPETHbIX 3HaYeHUN
OcHoBHas hopmyna KannbpoBKn NMeEET CneayoLwmnn BUA:
E=1-m (7.1-1)
C oucnepcuen
u?(B) = (D) + 1P (Mpey) (7.1-2)

Korga ncnonb3aytotcs 3ameluatowme rpysbl, cMm. 4.3.3, Mrer3ameHsitoT Ha Ltahunu Ltn,kB
060MX BbIpaXXEHMUSAX.

[anee 6yaoyT npuBeAeHbl NOACHEHUS O COCTaBASOLLNX.
7.1.1 CraHpapTHasa HeonpeneneHHOCTb MNOKa3aHUA

Ana y4éta akTopoB, BRMAKOLWIMX Ha MOKa3aHue Becos, opmyny (4.4.1-1) gononHsoT
NonpaBoYHbIMU YneHaMm dlxx Kak MOKa3aHO HUXeE:

I=J+ SJigL+ 611ep+ 6dcc— b— 6Jig0+ (7.1.1-1)

MoryT nob6aBnsaTbCsi OOMNOMHUTENbHbIE MOMPAaBOYHbIE YNEHbl M3-3a OCOOLIX YCIOBUM
(BrMaHUA TemnepaTypsbl, gpenda, ructepesunca,..), KOTopble fanee He paccMaTpuBaloTCS.

MaTtemaTtnyeckoe oxumgaHue BCEX ITUX nonpaBoOK paBHO HYIO. Nx CTaHOapPTHbIMU
HeonpeaeneHHOCTAMU ABNAKTCA HMXXecneaytouimne:
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7.1.1.10/digo® yunTbIBAET MOrPELLHOCTL OKPYINEHWUS MOKa3aHWs HeHarpy>KeHHbIX BECOB.
MpeaenbHble 3HaYeHWs ANa 4aHHOW NONPaBKW paBHbI +0o/2 Unu /2 B 3aBUCUMOCTM OT TOrO, C

KakoW LEHON AeneHus CHMMAaTCS MOKa3aHus, NPUHATO NpPAMOYrosfibHoOe pacnpeneneHume,
oTcroaa:

u(6 higo) = b/ (2v3) (7.1.1-2a)
unu

u(6 higo) = dr/ (2V3) (7.1.1-2b)
COOTBETCTBEHHO.

* [B opuruHane owmbouHo ykasaHo O Rigo— npum. nepes.]

MpumeyanHne 1. CpaBHute 4.4.2 ons 3HavyeHus dr.

MpumevaHne 2. B Becax ytBepxaeHHoro Tuna no OIML R7 6 [2] (unn EN 45501 [3])
MOrpeLUHOCTb OKPYrIEHUA HYNeBOro nokasaHusi, YCTaHOBMEHHOro C
NMOMOLLLIO  YCTPOMCTBA  YCTAHOBKM  HYyNd UM YCTPOWUCTBA
ypaBHOBELLUBAHWSA Tapbl OrpaHu4eHa o +do/4, nosTomy

u(6 higo) = b/ (443) (7.1.1-2¢)

7.1.1.208IdigL.  yunTbIBAeT MOrpPELHOCTb  OKPYINEeHMs1 MoKasaHus Mpu  Harpyske.
MpeaenbHble 3Ha4YeHUs AN AaHHOW NONpaBKu paBHbl: /2 unu =dr/2 B 3aBUCMMOCTM OT TOrO,

C KaKoW LieHOW AeneHns CHUMAaKTCA NoKasaHus; NpUHMMaeTca NpPsSIMOYrofibHoe pacnpeaeneHue,
orcroga:

u(6 hign) = di/ 23 (7.1.1-3a)

mnnnm
u(6 kigp) = dr/ 243 (7.1.1-3b)

I'Ipmmeanme: B MHOIronHTEpPBalribHbIX BeCax dI N3MeHsIeTCA BMECTE C NoKasaHueM /.

7.1.1.38Irep yunTbiBAET NOBTOPSIEMOCTH MOKa3aHU BECOB; NMPUHUMAETCS HopMarbHoe
pacnpefeneHune, oLeHMBaeMOe Kak:

u(6lep) = s(h, (7.1.1-5)
raoe 1)) onpeneneHo B 6.1.

Ecnun nokasaHve I siBnsetcs €O0WHCTBEHHbIM OTCYETOM W BbINOJIHEHO TOJIbKO OAOHO
UCMNbiTaHMe Ha NOBTOPAEMOCTb, TO 3Ty HeonpeaesieHHOCTb NOBTOPAEMOCTN MOXHO
paccmaTpunBaTb B Ka4ecTBe pel'lpe3eHTaTI/IBHOIZ Ona BCcero anana3oHa BECOB.

Ecnn nokasaHune [ - cpegHee u3 N nokasaHWi, MOMYYEHHbIX C OOHOM W TON Xe
MCNbITaTENbHOW Harpy3Kom Npu UCMbITaHMM Ha NOrPELUHOCTb NOKa3aHus, TO COOTBETCTBYOLLANA
CTaHgapTHas HeonpeaeneHHOCTb paBHa:

u(6fep) = s(P/VN (7.1.1-6)
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Ecnn Heckonbko 3HayeHu § (§ = SI) B cCokpalleHHOW 3anucu) onpepeneHbl C
pasnMYHbIMW UCMbITaTeNbHBIMU Harpy3kamu, TO criedyeT Ucnonb3oBaTth bonbluee 3HavyeHne S
ANS ABYX WUCMbITaTerNbHbIX TOYEK, COAepXalmx MnokKasaHue, MOrpelHoCTb KOToporo 6Obina
onpegeneHa.

Ons MHOIFonHTepBalsibHbIX W MHOroamManasoHHbIX BecOB, Korga WChNbiTaHMe Ha
NOBTOPAEMOCTb BbIMNMOJTHAKOT Oonee 4em B OOHOM I/IHTepBaJ'Ie/,EI,I/Ial'Ia3OHe, CTaHOapTHoOe
OTKJIOHEHNE B KaXXOoM MHTepBane/,u,manasoHe MOXHO paccmatTpumBatb B KadvecTBe
penpe3eHTaTMBHOIo Ana BCeEX nokasaHui BECOB B cooTBeTCTBYHOLLEM MHTepBane/nmanasoHe.

MpumevaHne: [Ona npuBogumMoro B cepTudukate KanubpoBKM CTaH4ApPTHOrO
OTKIOHEHMSA crieyeT MNOSACHATb, OTHOCUTCA OHO K €AUHUYHOMY
nokasaHuo unu cpegHemy m3 N nokasaHun.

7.1.1.4 Odlecc yunTblBAET MOrPELIHOCTL BCNEACTBME CMELLEHUS LIeHTpa TsHKeCcTu

ucnblTaTeNIbHON Harpy3kM OTHOCUTENBLHO LEeHTpa rpy3onpuEMHOro YCTPOWMCTBa BECOB.

OTa NOrpelHoCTb MOXET BO3HUKATb, KOrda WCnbiTaTeNbHash Harpy3ka COCTOUT U3

HECKONMbKNX 4YacTen (HecKonbkux rmpb w/unu rpysos). Korga nonpaBkon npeHebpeyb

Henb3s, OUEHKY eé BenMYNHbI MOXXHO NOMYYUTb HA OCHOBaHWUM CneayroLwmnx JONyLeHN:

» onpeaensiemble (6.3-1) pasHocTh AleccNpPONOpPLMOHanbHbI PACCTOSIHUIO Harpy3kn oT
LleHTpa rpy30npUeMHOro yCTPonCTBa;

« onpeaensiemble (6.3-1) pa3HocTU AleccnponopuUmMoHarbHbl 3HAYEHUIO Harpy3Ku;

* [EeNCTBUTENbHbIN LEHTP TSHKECTU WUCMbITATENbHbIX HArpy3oK pacnofnoXeH
OTHOCUTENBHO LiEHTpa rpy30MNpMeMHOro yCTpOMCTBaHe Aanblue, YeM Ha NOSIOBUHE
pacCcTosHUA Mexay UEeHTPOM T[py30NpUeMHOro YCTPOWCTBA W MOMOXEHUSMMN
CMELLEHHbIX Harpy3oK, COrfacHo pUcyHky 5.3-1.

Ncxoas n3 onpeneneHHom cornacHo 6.3 HanbornbLue pasHocTy, OleccoOLleHMBAETCS Kak

6Iecc = {lAIeccil max/ (Zlecc)}I (7.1 .1-9)

MpuHUMaeTcs NPSIMOYronbHoe pacnpefenexue, noaTomy cTaHpapTHas
HeonpeaeneHHOCTb paBHa:

(6 Ecd = NAkcotmax! (2Locey3) (7.1.1-10)
M1, B OTHOCUTENBHOM BUAE:
Ure1(6 Eeo) = |Acei max/ (2 Leccy/3) (7.1.1-11)
7.1.1.5 CtaHgapTHy0 HeonpeaeneHHOCTb NoKa3aHsi 06bIYHO NOSyYatoT U3 BbIPAXXEHUS:
(D) =g/ 12+ &/ 12+ P(6Lep) + o) (6Lcd I (7.1.1-12)
MpumevaHve 1:  HeonpeaeneHHocTb U(I) ABNsieTCA NOCTOSAHHOW TONbKO TOraa, Kkorgas
MOCTOsIHHA, a BbI3blBAEMasi HELEHTParbHbIM  HarpyXeHuem

NOrpeLlwHOCTb HE YyYUTbIBAEeTCA.

MpumevaHne 2: nepBble ABa YNlEHA B NPaABOW YacTU MOXHO M3MEHSATb B CneuuarnbHbIX
cnyvasx, kak ckazaHo B 7.1.1.1 1 7.1.1.2.

7.1.2 CraHpapTHaa HeonpeaeneHHOCTb ONOPHOro 3Ha4eHUs Maccbl
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N3 4.2.4 n 4.3.1 onopHoe 3HaA4YEHNE MaCChbl PaBHO:
Mper =M+ 6+ 6ng+ 6np+ 6y + 6M ... (7.1.2-1)

KpaIZHVIIZ cnpaBa 4rieH obo3HavaeT ﬂ06aBO‘-IHbIe norpasKkn, KOTOpPblIe MOTyT UMETb MeCTO
B 0COObIX ycnoBuax. )J,anee OHU HE paCCMaTpunBaroTCA.

|_|0I'IpaBKVI N X CtTaHgapTHble HeonpeaeneHHoCTn crneayrune:

7.1.2.1dm¢- nonpaBka K HOMUHANbHOMY 3HaYEHUIO MaCChl/TN 4N NONyYeHUs YCIOBHOMO
3Ha4yeHMs Maccbl /M, NpMBOAMTCA B cepTudmKkate KanumbpoBKM ITaNOHHbIX Mpb BMECTe C
pacluMpeHHoN HeonpeaeneHHoCTbo kanubposku U v koadbduumeHTom oxsaTta K. CtaHgapTHas
HeonpeaeneHHOCTb paBHa:

uém) = U k (7.1.2-2)

Ecnu aTtanoHHas rupsa oTkanMbpoBaHa ¢ onpeaeneHHbIMu aonyckamu 7o/, Hanpumep, 0o

mpewn3 OIML R111[4], v ecnn ncnonb3yeTcsa ee HOMUHANbHOE 3HavyeHne N, To 8m=0, n
NPYHMMaETCa NPSMOYrofibHOE pacnpegenexue, Toraa:

u(bm) = Tol V3 (7.1.2-3)

Korga ucnbiTatenbHasi Harpyska COCTOMT W3 HECKOSTbKUX 3TanoHHbLIX Mpb, AN yyerta
npeanonaraemon Koppensauumn CTaHOapTHble HeornpenerneHHocTu CYMMMPYIOTCS
apudmeTnyeckn, a He Yepes cymMmy KBagpaToB. [AnA mcnbiTaTenbHbIX Harpy3ok, YacTUYHO
COCTOSALUMX M3 3ameLLaroLmx rpysos, cM. 7.1.2.6.

7.1.2.20/mB - nonpaBka Ha BbITanKMBalOLWY CUNy BO34yXa, Kak U3NOXeHo B 4.2.4.
3HayeHne 3aBMCUT OT MIOTHOCTU O OCTUPOBOYHOW TUPU M MPUHATOrO AManasoHa 3HaYeHWuwn
NNOTHOCTM BO3ayxa P. B nabopartopuu:

omy=-my(p— @) (1/p—-1/9 (7.1.2-4)

C OoTHOCUTENBHOWM CTaHOAPTHOW HEONPEOAENEeHHOCTLIO:
uZ (6mp) = E(p)(1/p — 1/9%+ (@ — @)*u?(p)/ ¢ (7.1.2-5a)*

Ecnn 3Hauvenns p, U(P), Pa N U(Pa) U3BECTHbI, TO WX CrneayeT WCMNONb3oBaTb AN
onpeaenenns Urel(dms).

Ecnu oTcyTCcTBYET MHPOPMAaUNS O MAOTHOCTU P U €€ CTaHOapTHOW HeonpeaeneHHoCTH,
TO NPOBOAST OLEHKY 3TUX BENUYMH B COOTBETCTBUM C OOLIEN3BECTHbIMW OaHHBIMW UMW Ha
OCHOBaHWM WHOpMaLMK, npeaocTaBneHHon wuarotosutenemMm. B npunoxenmn E1  gaHbl
MEeXOYHapOA4HO NPUHATbIE 3HAYEHWs MAOTHOCTEN MaTepumanoB, OObIMHO MCMOSb3yeMbIX AMs
N3roTOBMNEHNsI ATaNOHHbIX Mpb.

4 Bonee To4HOI dhopmyrion ans (7.1.2-5a) Gygert [10]
Ue(6mp) = 12(p)(1/p = 1/9*+ (R — @(Aa— @) - 2(a - WIF(P)/F , (7.1.2-5b)

rae Pat NNOTHOCTb BO34yXa BO Bpems KaJ'IVI6pOBKVI rMpb. HanHas d)opmyna uenecoo6pa3Ha, Koraa BeCbl pacnonarakoTca BbICOKO
Hag ypoBHEM MOp4, B NPOTUBHOM Clly4ae, BO3MOXKHa 3aBblLLEeHHaA OueHKa HeonpeaeneHHOCTH.
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MnoTHoCcTb BO34yxa Pa U ee CTaHOApTHYK HeonpeaereHHoCTb MOXHO paccyuTaTb Mo
TemMmnepartype 1 aTMOC(*)epHOMy OaBneHuno Npun Hann4vnn gaHHbIX (OTHOCI/lTeJ'IbHaH BNaXHOCTb
nMveet MeHbllee BJ'IVIFIHVIe) MInn oLUEHUTb ee NCXoOA U3 BbICOTbl Ha YPOBHEM MOPA.

Ecnu yctaHoBneHo cootBeTcTBUE 3TaNOHHbIX rMpb OIML R111 [4], a uHpopmaumns o p
N Pa OTCYTCTBYET, MOXHO 0bpaTuTbes K pasgeny 10 8 OIML R11 1 5. MNMonpaBku He BHOcATCS, a
OTHOCUTENbHbIE HEONPEaENEHHOCTN PaBHbI:

€Cnn BeChl lOCTUPYHOT HEMNOCPEACTBEHHO Nepea KanmbpoBKom

Ure1(6M) = mpé (4mR/3) (7.1.2-5¢)
€CIn BECbl He I0CTUPYIOT Nepes kannbpoBkon

U1 (6mp) = (0,1p/p. + mpé (41R)) /3 (7.1.2-5d)

Ecnn nmeetca uHpopmaumss o MMerWwmnx MecTo U3MEHEHUSX TemnepaTtypbl B MecTe
pacrnonoxeHus BecoB, TO ypaBHeHue (7.1.2-5d) MOXXHO 3aMeHUTb criegyoLmnMm:

Ure1(61B) = V1,07 x 164+ 1,33 x 1FK2ATR « g/p. + mpe(dmy/3) , (7.1.2-5e)

rae AT- Hanbonbluee N3MEHEHME TEMMEPATYPbI OKPY>KaoLLEN Cpeabl, KOTOPYH MOXHO
NPUHATL ANA MecTa pacnonoxeHust (nogpobHOCT cM. B NpunoxeHmax A2.2 n A3).

[K2— eguHuua namepeHuns Temnepatypsbl no wkane KenbeuHa. B Takom Buge opmyna npuseaeHa
B @HITMIACKOM OpUrMHane LOKyMeHTa — NpuM. nepes.]

N3 TpeboBaHMsA B CHOCKE 5 MOXHO NOMy4YnTb NpegesnibHble 3Ha4YeHnsa  P: Harnpumep, Ans
knacca Ez: [p— @ < 200 kr/m3, n ansa knacca Fq: |p — g < 600 kr/m3.

MpumeyaHne: BcneacrtBue TOro, YTO MNNOTHOCTb MaTtepuanos, MCMNOMNb3yeMbIX ANs
N3roTOBNEHNSA 3TAaNOHHbIX TMPb, 0BbIYHO BNvKe K Pc, YHeM NO3BONSAOT
npegensl  OIML R 111, nocnegHne 3 dopMynbl  MOXHO
paccMmatpuBaTb B KadeCTBEe BEPXHUX NpeaenoB ANnsur(0ns). Ecnu
NpocToe CpaBHEHWEe JITUX 3HAYeHW C paspelueHneM BecoB d/Max
nokasbiBaeT WX [AOCTaTOYHYH He3HauyuTenbHOCTb, TO 6onee
TWwaTenbHbIN pacyeT [OaHHOW COCTaBMSlLWENn HeonpeaeneHHOCTH,
NCXOAS U3 OENCTBUTENbHbIX 3HAYEHUIN, MOXET ObITb U3NULLHUM.

7.1.2.38Mp- nonpaBka M3-3a BO3MOXHOIO W3MeHeHus (gpendya) yCrioBHOrO 3HayeHus
Maccbl Mt C MOMeHTa nocnegHen kanubposku. MNpegenbHoe 3HadeHneD nydiie npuHUMaThb,
ncxoas U3 PasHOCTW [Tk, BbIMUCNIEHHOW MO AaHHLIM M3 CepTUAUKATOB O KannbpoBKax 3TanoHHbIX
rMpb.

D moxHo OUEHUTb, Y4NUTbIBAA Ka4€CTBO N'Mpb, a Takke MHTEHCMBHOCTb U aKKypaTHOCTb UX
NCNonb3oBaHusA, U BenuynHa D, No MeHbLuen Mepe, B HECKOJbKO pas3 oonbLue pacu.lmpeHHoﬂ

HeonpeaeneHHocTn U(0mx):
D = kU om,), (7.1.2-10)

roe Kp- BbiGupaemoe 3HadeHne mexay 1 um 3.

® MnNoTHOCTb UCMONb3yemoro AN rMpb MaTtepuana AorkHa GbiTb Takol, YToGbl OTkIoHeHWe B 10 % OT cTaHAapTHOW NMOTHOCTU
Bo3ayxa (1,2 kr/m*®) He BbI3blBano NoOrpeHocTb Bonblue ogHON YeTBEepPTU OT HanborbLUEN A0MNYCKaeMOl NOrPELLHOCTY.
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B oTcyTcTBUM MHOpMaumm o apeidpe 3HadeHne D BblIGMpaloT paBHbIM M PECOrNacHo
OIML R1 11 [4].

He pekomeHaoyeTca BHOCWUTb MOMPaBKW, HO [AOMNYCTUMO MPUHATb paBHOMEPHOE
pacnpegenexHne B npedenax =D (npsmoyronbHoe pacnpegenedve). CrtaHgapTHas
HeonpeaeneHHoCcTb Toraa:

u(dmp) = D' /3 (7.1.2-11)

Ecnu Habop rmpb oTkanubpoBaH C HOPMWUPOBAHHOW PaCLUMPEHHOM OTHOCUTESbHOWN
HeonpeaeneHHocTblo  Urel(0Mk), TO MOXeT OblTb NpPUMEMIEMbIM BBECTU OTHOCUTENbHOE
npedenbHoe 3HadyeHwe ans apeiida Drel = D/M v OTHOCWUTENbHYO HeonpeaeneHHOCTb Ans
apenda:

Upe1(dMp) = D1/ V3 (7.1.2-12)

7.1.2.4 0/Mconv - NOMNpaBka, OOyCnoBrieHHasi KOHBekuuewn cornacHo 4.2.3. MNpegenbHble
3HaYeHUs1 AfTkonvB 3aBUCUMOCTU OT U3BECTHOW pasHOCTN TeMnepaTtyp AT u maccbl 3TanoHHOM
rmpu NnpuBedeHsbl B NpunoxeHmm F.

370 3HaYeHMe He PEKOMEHyeTCs UCMOMb30BaTh B KAYeCTBe MonpaBKu, HO AOMYCTUMO
MPVHATL PaBHOMEPHOE pacnpeneneHve B npegenax+ATkonvw CTaHgapTHasA HeonpeaeneHHoCTb
Toraa:

u(®@Meony) = AMgony/ V3 (7.1.2-13)

MoxHO nonaraTb, YTO JaHHOE BIIUSIHWE CYLLEeCTBEHHO TOSbKO ANS MMpb KNAacCoB TOYHOCTU
F+ nnu Bbiwe.

7.1.2.5 CtaHgapTHyI0 HeornpenerieHHOCTb OMOPHOr0 3HayYeHWst Maccbl Mony4arT U3 —
cpaBHuTe 7.1.2

U (Mpep) = L2(6m) + 12(6ng) + 12 (6mp) + 12 (6Mygpny) (7.1.2-14)
¢ coctasndawwmmmn ¢ 7.1.2.1 no 7.1.2.4.

7.1.2.6 Ecnu ucnbiTatenbHas Harpy3ka 4acTUYHO COCTOMT M3 3aMeLlartolmnX rpy3oB
cornacHo 4.3.3 n ucnbiTatenbHble Harpy3kun onpeaenstoTcs cornacHo (4.3.3-5a), To ctaHaapTHas
HeonpeaeneHHoCTb A4S CYMMbI:

LTn = NMer+ A{-{- Ai-l— R o A1L1
OonucblBaeTCAd crieyrolwnm BblpaXeHNnem:
u?(Irp) = MPu?(Mpep) + 2[E(f) + 2(B) + - + a(f_1)], (7.1.2-15a)

roe U(Mmred) M3 7.1.2.5, nu(l) n3 7.1.1.5 pna I =(Ltj)

Ecnn wvcnbitatenbHas Harpy3ka 4acTUYHO COCTOMT M3 3aMeLlatrolimx rpy3oB COrfacHo
4.3.3, n ucnbiTatenbHble Harpysku onpegenstoTcsa cornacHo (4.3.3-5b), 1o craHgapTHas
HeonpeaeneHHoOCTb ANA CyMMbI:

LTn,k= (n — DMmyer + Myef k + A{+ A+ -+ ALy

OnncbiBaeTCcd cnenyrwnm BblpaXXeHnem
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U (L) = [(0 = DulMeer) + u(Mer0]* + 2[F (h) + ¥(B) + - + @51, (7.1.2-15D)

roe U(Mre) M3 7.1.2.5 n (L) 3 7.1.1.5 gna I =(Ltj) .

Mpumevanune: HeonpepeneHHocTn U(l) Takke cnegyeT yuuTbiBaTh AN NOKa3aHWN,
Korga maccy 3amellarolmx rpy3oB nogbupatoT Tak, 4Tobehl ctano
HyNEeBbIM.

B 3aBucMmocTM OT Tuna 3amellaroLlmx rpy3oB, MOXET OKa3aTbCA HeobXxoaNMbIM
BKITIOYNTb OONOJTHNUTENIbHbIE COCTaBAOLWNE:

*  U3-32 HeueHTparnbHOro HarpyxeHus cornacHo 7.1.1.4 [Ona HeKoTopbIX WM BCeX
dhakTuyecknx nokasaHuim I(LTj)

*  13-3a2 BO3[ENCTBMS BblTanKMBatOLLEN CUMbl BO3AYyXa Ha 3aMeLLatoLLme rpy3bl, KOraa OHU
BbINOMHEHbI M3 MaTepuanoB C HWU3KOW MMOTHOCTbIO (HampuMmep, Necok, rpaBwui) u
MIOTHOCTb BO3[lyXa 3HAYUTENBHO U3MEHSIETCS BO BPEMS UCMONb30BaHMSA 3aMeLLatoLLmX
rpy30B.

Ecnu () = const, To BbipaxeHue (7.1.2-15a) ynpoliaeTtcs Ao:
u?(Iry) = U (Meep) + 2[(n — Du?(D)] (7.1.2-16a)

u BblpaxeHue (7.1.2-15b) ynpowaetca go:

2
2(Lral) = [( — Du(Myep) + u(Myer 17 + 2A(n — Ju*(D] (7.1.2-16b)
7.1.3 CraHpapTHasa HeonpeaeneHHOCTb NOrpeLHoOCTU

CTtaHOoapTHyl0 HeomnpedeneHHocTb norpewHoctn, ¢ ydetom 7.1.1 u  7.1.2,
COOTBETCTBEHHO, BbIYUCNAT N0 hopMyne:

UZ(E) = u2(6éig0) + UZ(SéigI) + uz(alep) + UZ(5~EC() + (7-1-3'13)
+u2(6m) + (6np) + 2(6mp) + 2 (6Mony)

nnn, ecin NpNMeHArTCA OTHOCUTESIbHbIE HeonpeaeneHHoCT, TO No CJ'IGD,yFOLLI,GVI d)opmyne:

u*(B) = (6 higo) + (6 kgD + P (6 Fep) + P(6 ! 2 (7.1.3-1b)
+$ell(5rn:) + L&el(énﬂB) + LEel(anb)}mIZ'ef'l' uz(érrbonv)

B cnyyae ucnonb3oBaHus 3aMeLLatoLLmx rpy3os:
uz(Eq,k) = UZ(GAigO) + UZ(GIth) + UZ(Glep) + Uz(5éc<9 + uZ(LTn,k)a (7-1-3'10)
rae n - YACno LaroB 3amMeLleHmnst n kK — YACro 3TanoHHbIX r1pb.

Bce BxogHble BenWYMHbLI cHMUTaAlOTCA HeKoppennpoBaHHbIMU, MO3TOMY KOBapuvauun He

“m

paccmatpuBatoTcs. MiHaeke 7 onyLieH.

BeBugy TOro, 4to NOrpelHoOCTM OObIMHO Maro COMOCTaBUMbl C MOKa3aHueM, Unu paxe
MOryT ObITb HyneBbIMM, B (7.1.3-1b) 3HaueHus Mref u I MOXXHO 3aMeHUTb Ha IN.

UneHbl B (7.1.3-1b) MOXHO 3aTeM 06beauHUTb B MPOCTYO (hOpMyIny, OTOOpaXkaroLLyro
abCconIOTHBIN XapakTep Y OQHUX YNEHOB U NPOMNOPLMOHANbHOCTb NOKa3aHMo y ApYrux:
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u’(B) = a® + P2 (7.1.3-2)

7.2 CraHpapTHasa HeonpeaeneHHOCTb AN XapaKTepPUCTUKN

Korga annpokcumauumio BbIMOMHSAKT Ana nonyveHus dopmynel E = f{I) ona Bcero
AnanasoHa B3BeLUMBAHWUS COrfacHo 6.2.2, cTaHAapTHYK HeonpeaeneHHOCTb MOrpeLHocTy
cornacHo 7.1.3 cnegyeT u3amMeHnTb TakuMm 06pa3oM, 4Tobbl OHa Gbina cornacoBaHa ¢ METO40M
annpokcuMmaumn. B 3aBucMMOoCTM OT MogenupytoLen yHKUUN 3TO MOXeT BbITb:

* npocTtas gucnepcus, kotopyto gobasnstoT B (7.1.3-1) nnu
* Habop gucnepcuii 1 KoBapuauun, Bknoyatowmi gucnepcum B (7.1.3-1).
PacyeTbl OOMmMKHbLI Takke BKMOYaTb MPOBEPKY MaTEMaTU4EeCKOW COrnacoBaHHOCTU
mMopaenvpytoLlen dyHKumMmn ¢ Habopamu ganHbix £, I, U(E)).

Ans annpokcumauuidi npeanaraeTcs noaxod C WUCMONb30BaHMEM MUHMMANbHOMO %2,
nogobHbin nogxoay "mMeTtoda HaumeHblwunx KBagpatoB". bonee pgetanbHoe M3noxeHuwe
npuBeaeHo B npunoxexHum C.

7.3 PacwwmpeHHas HeonpeaeneHHOCTb NpU KanmbpoBke

PacLumpeHHasi HeonpeaeneHHOCTb NOrpeLlHOCTN paBHa:
U(E) = ku(E) (7.3-1)

Koachbdpmument oxeata Kk crnegyer BbiOMpaTb Takum, 4TOObl  pacluMpeHHas
HeonpeaeneHHoCTb COOTBETCTBOBAaNa BepoATHOCTM oxBaTa 95,45 %.

HononHutenbHble cBeaeHna 06 onpegeneHnn koadpdpmumeHTa oxBaTa [aHbl B
npunoxexHuu B.

7.4 CrtaHpapTHasi HeonpeaeneHHOCTb OTcYeTa Npu IKcnnyaTauum

B rnaBax 7.4 1 7.5 npuBeaeHbl pekoMeHaauum no oueHke HeonpeaeneHHOCTM N3MEPEHNUN
npv 00bIYHOM UCMOb30BaHMM BECOB C YY4ETOM HeonpeaeneHHOCTU N3MEePEHUIA, NONTYYEHHOW Npu
kannbpoeke. Ecnn kannbpoBoyvHas nabopaTtopus npeanaraetT CBOMM 3aKka3vymMkaM Takne OLEHKM
Ha ocHoBaHWM WHdOPMaLMK, KoTopass He Obina nonydeHa 3Ton nabopaTtopuen nyTem
N3MepeHU, TO TakMe OLEHKM He cnegyeT NpencTaBnsaTb B BUAE YacTU KanmbpOBOYHOrO
ceptudmkata. OgHako OONYCTMMO NPeAoCTaBNATb TakMe OLEHKM Mpu YCNOBMM MX YETKOro
OTAENEeHUs OT pe3yrnbTaToB KanmbpoBKu.

Monb3oBaTenb BECOB AOMKEH ObiTb OCBEAOMIEH O PasnMynn CUTyaumn, UMeLLnX Mecto
npy 00bIYHOM UCMOMBb30BaHMM U NPU KanNMOPOBKE, U3-3a HEKOTOPbIX, ECNK He BCeX, CneayrLmnx
ocobeHHocTEN:

1. nonyyaewmble ANSA B3BELLUMBAEMbIX TEN MOKa3aHWS HE ABMSOTCS TaKUMU XKe, Kak
npv KanubpoBske;

2. npouecc B3BellBaHNA MOXET OTNiM4aTbCA OT npouenypbl npu KaJ'IVI6POBKe;

a. O0Obl4HO Ans KakdoW Harpysky GepéTcs oAMH OTCYET, a He HEeCKONbKO
OTCYETOB, KaK AS1s1 MONy4YeHUst cpeaHero 3HadYeHus:;

b. oTtcyer GepéTca C LeHOoW OeneHus LKanbl BECOEl, a He C HaubomnbLIvm
paspeLlleHnem;

C. Macchbl Harpy3ok pacTyT 1 yBbIBaloOT, @ He TONMbKO PacTyT — UM HaobopoT;
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d. Harpyska MOXeT HaxoAuTbCs Ha rpy30NpUEMHOM YCTPONCTBE ANUTENbHOe
BpeMs 6e3 pa3rpy3ku Mocre Kaxaoro HarpykeHust — unm Hao6opoT;

€. HelLeHTpanbHOe HanoXeHne Harpysku;
f.  ucnonb3oBaHMe YCTPONCTBA ypaBHOBELLUNBAHMS TapbIn T.4.;

3. OKpyxawwme ycnosus (TemnepaTtypa, aTMOcepHoe AaBrneHve u T.4.) MOryT
ObITb Pa3NUYHBLIMK;

4. [Ons BeECOB, He OCTUPYEMbIX PErynsipHo, Hanpumep, C MWCMNONb30BaHWEM
BCTPOEHHOrO YCTPONCTBA, FOCTUPOBKA MOXET N3MEHATLCA BCneacTane apenda
UM msHawmeaHuda. B oTnnume oT nepedncneHnn ¢ 1 no 3, Takoe BnvsiHUE
cnepyeT paccMaTpvBaTb B OTHOLUEHUW OMPEAENEHHOr0 WHTEpBana BPEMEHW,
Hanpumep, B TeYeHue OAHOro roga wnyM OObIMHOrO MHTEepBana Mmexay
kanmbposKkamu;

5. NOBTOPSAEMOCTb HOCTUPOBKM.

B uensx 4E€TKOro pasrpaHMyeHusi MOoNyYeHHbIX Mpu KanubpoBke nokasaHun I ¢

pe3ynbrataMmn B3BeLUMBAHUA Harpy3KV|L Ha OTKaJ'IM6pOBaHHbIX BeCax, BBOOATCA cnenywouimne
TEPMUHbI N 0003HaueHus:

* R.—oTtcueT npu B3BeWwMBaHWM Harpy3ku L Ha OTKanmMbpoBaHHbIX Becax, MONyYeHHbI
nocne Kannbpoeku;

* Ro-—otcyeT 6e3 Harpysku Ha OTKanMbpoBaHHbIX BECAX, NOMYYEHHbI Nocne KannbpoBKu.

OTcyeThl 6epyTca Kak OAMHOYHbIE OTCYETHLI C HOPMarbHbIM pa3pelleHnem (kpatHo d), ¢
BHOCMMbIMW MpY HEO6XO04MMOCTM NonpaBkamu.

[na oTcuyeTa, CHATOrO MpU TakMX >Xe YCMOBMSIX, Kak Te, 4YTO npeobnaganu npu
kannbpoBke, pe3ynbTaT MOXHO Ha3BaTb pe3ynbTaToOM B3BELUMBAHWSI B YCMOBUSIX KanmnbpoBku
W*

W* = R + 6ngL+ 5Bep + 5]3(;(;— (I%) + 6Eig0) - E (7.4-1a)

C COOTBETCTBYIOLLEN HEONPEAENEHHOCTbIO:

U(Wk) = W/{UZ(E) + @(5&@0) + uz((‘i}gth) + uz(é-Rep) + @(GQCC)} (7-4'23)

YT06bl Y4ecTb OcTarbHble BO3MOXHbIE BNUSIIOLLME HA pe3yrnbTaT B3BeLUMBaHWUS (hakTopbl,
B oTcyeT chopmanbHo AobaBneHbl OOMOMHUTENbHbIE MOMpaBkM OOLLEro xapaktepa, Aarolime
obLLMA pe3ynbTaT B3BELLUMBAHUS:

W = W+ 6Rystr + 6 Broc, (7.4-1b)

rae ORinstr NpeacTaBnsieT NONpaBOYHbIA YNEH, YYUTHIBAOLWMIA BIUSIHUE OKpPYXKatoLlel
cpenbl, U ORprocnpeacTaBNseT NONPaABOYHbBINA YNEH, YYUTLIBAOLLMI 3KCMyaTaumio BECOB.

CooTBeTcTBYOLAs8 HEONPEAENEHHOCTL paBHa:

u(W) = Vu*(W¥ + t#(6 Rustr) + (6 Byroc) (7.4-2b)
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[lo6aBneHHble 4rneHbl M COOTBETCTBYHLUME CTaHAAPTHblE HEeonpeaereHHOCTU
paccMoTpeHbl B 7.4.3 1 7.4.4. CtangapTHble HeonpeaenenHocTul( W™ n u(W) B okoHYaTenbHoM
BUae npencrasneHsl B 7.4.5.

MyHkTol 7.4.3 n 7.4.4, 745 v 7.5 cogepxaT pekoMeHAauuu rnosib3oBaTeNnto BECOB MO
OLEHKe HeonpeferieHHOCTU pes3ynbTaToB B3BELUMBAHWSA, MOSyvaeMblX B OObIYHbIX YCIOBUAX
npumeHeHus. OHU He SBNSATCS UcHepnbIBaOLWUMMU NN 06a3aTenbHbIMMN.

7.4.1 CraHpapTHaa HeonpeaeneHHOCTb OTcYeTa Npu IKCNyaTauum

[nsa ydeta dhakTopoBs, BMUSIOLWUX HA OTCHET, NnpumMeHuma dopmyna (7.1.1-1) ¢ 3ameHomn
InaR:

R =R+ 6RBigr+ 6 Rep + 6 Bec— (Fo + 6 Bigo) - (7.4.1-1)
[Monpasku n ux cTaHgapTHbIE HeonpeaeneHHOCTU cnegyoLne:

7.4.1.1 ORdigoyunTbIBAET NOrPELLUHOCTD OKPYINEHUsI NpU HyneBoMm otcdeTe. MyHkT 7.1.1.1
NPVYMEHVM MPU YCIOBUM, YTO BapuaHT dr<d UCKIIOYEH, NO3TOMY:

u(6 Rigo) = ch/ VT2 (7.41-2)

7.4.1.2 dRdigLy4nTbIBa€T NOrpeLLIHOCTb OKPYINEHMs! MPU OTCYETE NoKasaHuin HarpyKeHHbIX
BeCOB. [MyHKT 7.1.1.2 np¥MEHUM Npu YCINOBUK, YTO cryyan dr<dL UCKIOYeH, No3TOMY:

u(6Rigp) = di/ V12 (7.4.1-3)

7.4.1.308Rrep yuntbiBaeT noBTOpsieMocTb BecoB. [lyHkT 7.1.1.3 npumeHum,
COOTBETCTBYIOLEE CTaHOApPTHOE OTKIOHEeHMe S Ans OA4HOro otcyeTta cnegyet 6patb u3
KanmbpoBo4YHOro cepTudmkara, Tak:

U(6Rep) = svunn u(6 Rep) = S(R) (7.4.1-4)
MNpumeyarune: [On4a pacyeTa HeonpegerneHHoCcTn  cnegyet  MCNoOSb3oBaTb
CTaHOapTHOE OTKMIOHEHME Ansi OAMHOYHOrO 3HadeHud, a He

CTaHOapTHOE OTKITOHEHWE ANS CpeaHero.
7.4.1.48Recc yunTbiBAaET MOrPELIHOCTb BCREACTBUME CMELUEHUS LEeHTpa TsHKecTu
UCNbITaTENbHOM Harpy3kn OTHOCUTENbHO LEHTPANbHOrO MOSIOKEHMS Ha  rPy30NpPUEMHOM

YCTPOUCTBE:

Urel(6 Reo) = | A Lecilmax/ (2 Leccv'3) (7.4.1-35)

7.4.1.5 CTtaHgapTHYI0 HeonpeaeneHHOCTb OTcYeTa Nony4aroT ¢ NoOMOLb0 hOpMYIbI:

(R =d/12+ /124 (R + (Alccimax! QLecc/3)?R...  (7.4.1-6)

7.4.2 HeonpepeneHHOCTb MOrpewHOCTN oTCcYeTa

Ecnn otcuer R cootBeTcTBYeT nokasaHuo Icalj NpUBeAeHHOMY B KanMGpOBOYHOM
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cepTudmkaTe, To U3 cepTudUkaTa o KanmbpoBke MOXXHO B3SATb 3HadYeHne U(Ecal). B ocTanbHbIX

cnyyasx U(E) moxeT 6bITb BbluncrieHa no (7.1.3-2), ecrnv n3BecTHblam 3 UK BbiTb pe3ynbTaTom
WHTEPNONALUN, UK BblYMCIEHA COrnacHo 7.2 no hopMyre annpokcumaumm.

HeonpeneneHHocTb U(E) 06b14HO He MeHbLue U(Ecal) ons nokasanus I, kotopoe 6nmnsko
K (bakTuyeckoMy oOTcYeTy R, 3a WCKMIOYEHMEM 3HAYEHWIA, OMpeaensieMblX C MOMOLLbO
annpokcumaLun.

Mpumevanne: B KannbpoBo4HOM ceptucpukate 06bI4YHO npegcrasneHa
pacwupeHHasa HeonpeaenéHHocTb Uss(Ecal), M3 KOTOPOW BbIMUCASIOT
U(Eca) oenenvem Uss(Eca) Ha koadpduumeHT oxsBaTa K, ykasaHHbI B
cepTudukare.

7.4.3 HeonpepeneHHOCTb, 00yCnoBneHHas BIUSIHUEM OKpyXKatowien cpeabl

ORinstr yunTtbiBaeT Tpu daktopa BnusHUS: ORtemp ORbuoyn ORadj paccmaTpuBaemble
fAanee. 3a UCKMOYeHWeM cocTaensolwen, obycnoeneHHon ORbuoy AOpyrve nOBa daktopa
HeNnpMMEHMMbl K BecaMm, HCTUPOBKY KOTOPbIX BbINOMHAKT HENOCPEACTBEHHO nepen WX
akTU4ecknm umcnonb3oBaHMeM. [Ins ocTanbHbIX BECOB MMEKT 3Ha4yeHWe Bce Tpu chakTopa.
MonpaBkM (hakTUYECKM HE MPUMEHSIOTCHA, COOTBETCTBYIOLLME HEOMNPELENEeHHOCTM OLEHMBAKT
NCcXoas U3 N3BECTHBLIX NONb30BaTENO CBONCTB BECOB.

7.4.3.1 8Rtemp yunTbIBAa€T U3MEHEHME XapPaKTEPWUCTMK BECOB BCIEACTBUE W3MEHEHUS
TemnepaTypbl Okpy>KatoLlen cpeabl. [NpeagenbHoe 3HavYeHne MOXXHO OLEHUTb KakRiemp = KTATR
raoe AT- makcumanbHoe W3MeHeHWe TemnepaTypbl B MeCTe pacrnonioxeHus Becos, Kr —
TeMnepaTypHbii  KO3(PUUMNEHT, XapakTepu3yeT 4YyBCTBUTENbHOCTb BECOB K W3MEHEHWUIO
TemnepaTypbl. ECnM mMexaHn3M HCTUPOBKM BCTPOEHHOM TMPEN 3amnyckaeTcsi Npyu U3MEHEHWUU
TemnepaTtypsbl, TO AT MOXeT BbITb yMeHbLUEeHa 40 nopora cpabaTbiBaHMs YCTPONCTBA KOCTUPOBKN.

Takaa xapakTepucTuka, Kak TemnepaTypHbin Ko3ddUUNEHT, OObIYHO YKa3blBaeTCs
nsrotosutenem: Kkr = [dI (Max)/dT]/Maxso MHorux cnydyasax uamepsetrca B 109/K. Mo
yMOn4aHuio, ans Becos yTeepxgeHHoro Tuna no OIM L R76 [2] (unn EN 45501 [3]), moxHO
npuHaTe | Kl < mpéMa)/ (MaxAfprova). A€ ATApproval TemnepaTypHbii  [nanasoH,
yKa3aHHbI Ha Becax (Ha MapKMPOBOYHON Tabnuyke); 4ns ocTanbHbIX BECOB CrieayeT NpuHMMaTh
WNN 3HA4YeHWe C 3anacom, NpuBOAdALLEEe K MHOFOKpPaTHOMY YBENUYEHU0 TemnepaTypHOro
koadppmumeHTa (o1 3 oo 10 pas) No cpaBHEHUIO CO 3HAYEHNEM 1151 BECOB YTBEPXKAEHHOrO TUNa,
WM Xe He MpUBOAMTb HUKAKOM WHdopmaumm o6 MCMONb30BaHMU BECOB NPWU 3HAYEHUSIX
TemnepaTypbl, OTINYHbIX OT TEX, MPU KOTOPbIX BbINOMHEHA KannubpoBka.

[lvana3oH nameHeHuss Temnepatypbl AT (NOMHbIV pasMax) cnegyeT OUueHMBaTb C y4eTOM
MeCTa 3KcnnyaTauum BeCOB, Kak ckasaHo B NpunoxeHun A2.2.

anHMMaeTCFI npAaMoyrosibHoe pacnpenenedHune, no3ToOMYy OTHOCUTEIbHaA
HeonpeneneHHoOCTb paBHA:

Ure1(6 Romp) = KrAT 12 (7.4.3-1)

7.4.3.20Rbuoy yuMTbiBAET W3MEHEHWEe CTUPOBKM BECOB BCMNEACTBME W3MEHEHMS
NNOTHOCTM BO3ayxa, 6e3 BHECEHNSA NonpaBKu.

Ecnn Becbl OCTUMPYIOT HEMOCPEACTBEHHO Mepesd WUCMNOMb30BaHWMEM U BO3MOXHO
HEeKoTopoe npeanonoxeHne o6 M3MEHEeHUW MNNOTHOCTU BO3AyXa OTHOCUTESbHO 3Ha4YeHus
NAOTHOCTM BO3AyXa BO BPEMS KanmbpoBKUADa, TO BKNa B HeonpeaeneHHoCTb MoXeT 6biTb [10]:
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Ul (6 Buoy) = 2 U(R), (7.4.3-2)

rae U(Ps) - HeonpederneHHOCTb MMOTHOCTM TUpW, MWCMONb3yeMOW AN CTUPOBKU
(BCTPOEHHOW UMW BHELUHEN).

Ecnu Becbl He IOCTUPYIOT nMnepen ucnofb3oBaHMEM U BO3MOXHO HEKOTOpOe
npegnonoXxeHne OTHOCUTENIbHO M3MEHEHUA MNIOTHOCTM BOo3gyxXa Apa, TO BKNag B
HeonpeaeneHHOCTb MOXET ObITb:

urel(alguoy) = % (7.4.3-3)

Ecnn BO3MOXHbI HeKOTOpble OOMNyLWEHUs Ans M3MEHeHMs TemnepaTtypbl B MecTe
pacnonoXeHnsa Becos, To ypaBHeHue (7.4.3-3) MOXXHO annpoKCMMMPOBaThL CriedyoLnm:

V1,07x10%4+1,33x166K2A

urel(al'guoy) = O (7.4.3-4)
rae AT — HanbonbLuee n3MeHeHe TemnepaTypbl B MecTe pacnonoxeHus secos (bonee

noapo6bHo cm. B npunoxermax A2.2 n A3).

[K2— eguHuua namepeHuns Temnepatypbl no wkane KenserHa. B Takom Buge opmyna npusegeHa
B @HIMUNCKOM OpuUrMHane JOoKyMeHTa — Npum. nepes.]

Ecnu gonyuweHne 06 nameHeHMn NIIOTHOCTN HEBO3MOXHO, Hanbonee KOHCEPBATUBHbIM
nogxonom byaer:

0,10
Urel (6 == 7.4.3-5
rel( }guoy) 003 ( )
7.4.3.36Radj YUMUTbIBAET U3MEHEHME XapaKTEepUCTUK BECOB C MOMEHTa KannbpoBKM,
Bbl3BaHHOE ApendoM Unmn N3HOCOM.

MNpenenbHoe 3Ha4YeHne MOXeT ObiTb B3ATO U3 pe3ynbTaToB NpeablayLUmMX KanmbpoBok,
€CIny OHU MMEDTCS, B BuAe HambonbLen pasHoctn |AE(Max)| mexay norpeluHoctsmu npyu Max
unu B6Nn3n Hero Ans AByx Nobbix nocnegoBaTenbHbIX kanmbposok. Mo ymonuaxnuo, AE(Max
crnenyeT B3ATb N3 TEXHUYECKMX XapaKTepUCTUK, YKasaHHbIX M3roTOBUTENEM BECOB, UITN MOXHO
oueHnTb kak AE(Max = mp&Max nns secos ytBepxxaeHHoro Tuna no OIML R 76 [2] (unm EN
45501 [3]). Joboe Takoe 3HayYeHMEe MOXHO paccMmaTpuBaTb C YYETOM OXMOAEMbIX

Me)KKaJ'II/I6pOBO‘-IHbIX MHTEepBanoB, npMHnMmasa BO BHMMaHWE [OOCTATOYHO NUHENHbIN Xapakrtep
M3MeHeHNA BO BpEMEHN.

MpuvHUMmaeTcs npsIMOYyronibHoe  pacnpenerneHue, NosToMy  OTHOCUTENbHas
HeonpeaeneHHOCTb paBHa:

Ure1(ORg;) = |AE(Mak)Max3) (7.4.3-6)
7.4.3.4 OTHOCUTENbHYKO  CTaHOAPTHYH  HEeOoNnpedeneHHOCTb,  CBA3aHHYl  C

NOrpeLHOCTAMMN, OGyCJ’IOBﬂeHHbIMI/I BITNAHNAMU Opr)Ka}OU.leVI cpeabl, BbIHYNCNIAKOT U3
BblpaXXeHnA:

U261 (6 Bastr) = 12e1(6 Romp) + 11 (6 Ruoy) + 1e1(6 Ray) (7.4.3-7)
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7.4.4 HeonpepeneHHOCTb, 0OyCnoBneHHas 3Kcniyarauven BecoB

ORproc yuntbiBaet gobaBoyHble norpeltHocTn PRTarg ORtime U ORecd, koTOpble MOryT
BO3HMKaTb, koraa npoueaypa(bl) B3BELUMBAHUS OTMMYHbI OT TaKOBbIX MpY KanwbpoBke. Monpasku
hakTMyeckn He NMPUMEHSIOTCS, COOTBETCTBYIOLLME HEONPEAENneHHOCTV OLEHMBAOT Mcxoas W3
M3BECTHbIX MOJIb30BATEN0 CBOMCTB BECOB.

7.4.4.108Rtare yunTblBaeT pe3ynbTaT B3BELUMBAHWSI Harpysku HeTTo npu paboTe
YCTPOWCTBA ypaBHoOBeLMBaHUA Tapbl [2] (Mnu [3]). BO3MOXHYHO NOrpeLHOCTb 1 NPUNMCbIBaeMyto
€N HeonpederieHHoCTb credyeT oOueHuBaTb, YYWUTbIBass OCHOBHOE COOTHOLLUEHWE Mexay
COOTBETCTBYHOLUUMU OTCHETAMU:

Ryet= RL’Sross_ R“are (7.4.4-1)

roe R - HenencTBUTENbHbIE OTCYETHI; 3TO paspeLleHne, C KOTOPbIM BbIMOMHAKOTCS
npoueccbl BHYTpM BECOB, Torga Kak oTobpaxaemMoe Ha MNoKasbiBaloLeM YCTPOWCTBE
nokasaHue Rnetnony4atoT HENOCPEACTBEHHO NOCHE YCTAHOBKM NOKa3aHWs BECOB Ha HyIb
BMeCTe C TapHOW Harpy3Komn Ha rpy3onpMemMHOM yCTponcTee. Pe3ynbsTaT B3BeLUMBaAHWSA B
Takom criyyae cornacHo (7.4-1) TeopeTu4eckn paBeH:

Wiet= Riet— [EGrosgs— HT argl + 6 Rsir + 6 Broc (7.4.4-2)

MorpewHocTn B uneHax «bpyTtTo» (gross) u «Tapa» (tare) cnepyetr 6partb Kak
MOrPeLLIHOCTM A1 SKBUBANEHTHbIX 3Ha4eHun R, kak onucaHo Bbiwe. OgHako 3Ha4eHMs Maccebl
Tapbl — W, cnegoBaTenbHO, 3Ha4YeHNst 6pyTTO — 0ObIYHO HE 3anuCbIBatoT.

MorpeluHoCcTb Toraa MOXHO OLEHWUTDL Kak:
Eet= EINet+ 6 Rare (7.4.4-3)

roe E(Nel - norpewHoctb anst otcdeta Rney @ ORrare 4o6GaBoYHasA nonpaska, y4UTbiBatoLLas
BNUSIHUE HENMHENHOCTU Kp1BOM norpeltHocTu Ecall).

NSt KONUYECTBEHHOMN OLIEHKWN HENTMHENHOCTN MOXXHO NPUMEHUTL PErPECCUOHHYH MOAENb
K nepBoii NnpomasoaHoit dyHkummn E = (R), ecnu oHa M3BeCTHA, UMW MOXHO BbIMUCIUTL YrIOBOW
k03P DULMEHT GEMO ABYM MocrefoBaTeNbHbIM TOYKaM KanuGpoBKM COrMacHo:

_AE_Eu1-E

qr=37= (7.4.4-4)

Ii1—1;

Hanbonbluee 1 HavMeHbLLee 3HaYEHUS NMPOU3BOAHBIX UMK KOS MDULMEHTOB NPUHUMAIOT
B KayecTBe NpeferbHbIX 3Ha4YeHWn Ans nonpaBkuORTarg ANS KOTOPOW MOXET OblTb NPUHATO
NpsIMOyronibHoe pacnpegeneHne. 3TW  pe3ynbTaTbl ANs OTHOCUMTENbHOW CTaH4apTHOW
HeonpeaeneHHOCTH:

Ure1(6 Rare) = (GEmax— Cﬁ:“mm)/\/l_z (7.4.4-5)

YT06bl oueHUTb HeonpeaeneHHocTb U(W), cuntbiBatoT R = Ret Onsa U(E) cnpaBegnveo
npuHumate W(E(Net) = u(E(R = Net), notomy 4TO MMeeTCs MofHasi Koppensuus mexay
BENMYMHaAMKN, BHOCALMMW BKNaa B HeonpenerneHHOCTU MNOrpellHocTe HeaencTBUTENbHbIX
OTCYETOB Macchl OpPyTTO U Tapbl.
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7.4.4.2 dRtimeyunTbIBAET BO3MOXHbIE BNUSHUS 30heKTOB Non3y4ectu 1 rucrepesnca B
TaKnX CUTyaLmsaX Kak:

a) npu KanubpoBKE Harpy>xeHne npoM3BOAMITOCHL HEMPEPbLIBHO C BO3pacTaHWEM, WIU
HenpepbIBHO C BO3pacTaHWeEM M1 yObiBaHMeM Macchl (MeTog 2 unu 3 B 5.2) Tak, 4To
Harpy3ka OCTaeTcs Ha rpy30npuMeMHOM YCTPOWCTBE B TeyeHue OonpeaeneHHoro
nepuoaa BpeMeHU; 3TO BeCbMa CyLLECTBEHHO 4115 BECOB C 60MbLION MaKCUMarbHOM
Harpyskou, Korga NnpuMeHsieTcst MeTo 3amelleHus. MNpn 0ObIMHOM NCNONb30BaHNM
BECOB B3BELUMBaeMas OTAeNbHas Harpy3ka HaxoauTCsi Ha  rpy30npueMHOM
YCTPOWCTBE B TEYEHNE BPEMEHMU, HEOOXOAMMOrO ANA CHATMA OTCYETa UK BbIBOAA
pesynbTata Ha nedyartawollee YCTPOWCTBO; MOrPEeLHOCTb MNOKa3aHUA MOXeT
OTNIMYaTLCA OT 3HAYEHWUs] MOrPEeLIHOCTM, MOSTYYEHHOro AN 3TOW XKe Harpysku npu
KannbpoBske.

Ecnu ncnbiTaHnsa Obinu BbINOMHEHbI C HEMPEPbLIBHO HapacTawoLlen U HenpepbiBHO
ybbiBatoLen Harpyskamu, To HanbornbLUyto pa3HOCTb norpeluHocTen AE; ana nio6on
ncnbITaTeNbHOWM Harpy3kun 1 MOXXHO NPUHMMATL B Ka4eCTBe NPeaenbHOro 3Ha4yeHus
npv BAUSHUN 3 EKTOB NON3Y4ECTU U rMCTpesnca, NpMBOSSALLErO K OTHOCUTENBHON
CTaH4apTHOW HeonpeaeneHHoCTH:

Ure1 (6 Rime) = A Epax/ (m]'\/1_2) (7.4.4-6)

Ecnu ncnbiTaHms 6binun BbINOMTHEHbI TONBKO npu BO3paCTaI-0LLl,el7I Macce Harpysku, 1
onpeagerneHa norpellHoCTb HeBO3BpaTa K HYJ1H0 Eonocne pasrpyxeHud, To EomoxHo
MCMOMb30BaTh ANs1 OLEHKN OTHOCUTENbHOM CTaH,D,apTHOVI HeOI'IpeD,eJ'IéHHOCTI/IZ

Ure1(6 Rime) = B/ (M ax3) (7.4.4-7)

Ecnn nopobHas wHdopmaumss OTCYTCTBYET, TO MpedenbHoe 3Ha4YeHue pasHOCTH
norpewHocTen anga Becos yTBepxaeHHoro tuna no OIM L R7 6 [2] (unm EN 45501 [3]) moXxxHO
OLEHMBATb Kak:

AEKR) = R mpe(MdXM ax (7.4.4-8)

[na BecoB, TN KOTOPbIX HE YTBEPXOEH, MPUMEHSETCH KOHCepBaTUBHAs OLEHKa,
npuBoAsLas K MHorokpatHoMy (m = 3+10 pa3) yBenu4eHno 3Ha4eHuns.

OTHocuUTenbHasa cTaHgapTHas HeonpeaenéHHOCTb ANsi BECOB YTBEepXAEHHOro Tuna
paBHa:

Ure1(6 Rime) = mpe (M ak(M ax'3) (7.4.4-9a)
n onda BecoB, TUN KOTOPbIX HE yTBGp)K,D,éHZ

Ure1(6 Rime) = m mpe (M aXM ax’3) (7.4.4-9b)

b) npu kannbpoBKe HarpyxeHune npou3BOAMMAOCH C Pasrpy3korM Mexay Laramm
HarpyxeHusi, B3BelumMBaeMble Npn 0ObIYHOM UCMONb30BaHUM HArpy3Kkn HaxogAaTCs Ha
rpy3onpMeMHOM YCTPOMCTBE B TeyeHMe Oonee pnutenbHoro nepuoga. [lpwu
OTCYTCTBMM Kakow-nnbo Apyron uHdOpMauuu, Hanpumep, HabnogeHus 3a
N3MEHEHNEM TMOKa3aHuUs B TEYEHWEe TUMMYHOTO MEepuoda BPEMEHU, — B KavyecTBe
npuMmeHnmon ans (7.4.4-9) MoXeT ObITb NPUHATA PErpecCcMoHHas MOA€ENb.

C) npwu KanMbpoBKe HarpyeHWe BbIMNOMHSANOCL TONbKO C BO3pacTaHWMEM Macchl, B
npouecce 3KcrsyaTauuyM NpOU3BOAUTCS Pas3rpy3oyHOe B3BeluMBaHue. [aHHyto
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npoueaypy MOXHO cyuTaTb oOOpaTHOM onepauun TapupoBaHuss — cm. 7.4.4.1
COBMECTHO C nepeyvncnerHvem b gaHHoro nyHkTa. MNpumensaiotes (7.4.4-5) u (7.4.4-9).

MpumeyaHne. B criyyae pasrpy3ovHOro B3BeLUMBAHUA OTcYceTR creayeT 6GpaTtb B
BMOE MONOXMUTENbHOrO 3Ha4YeHUsi, XOTA BECbl MOryT MokasblBaTb €ro
oTpuuUaTenbHbIM.

7.4.4.30Recc yunTbiBAaET MOrPELIHOCTb BCREACTBME CMELUEHUS LEeHTpa TsHKecTu
ncnbiTaTeNbHOW Harpy3kn OTHOCUTENBLHO LieHTpa rpy3onpuémHon nnatdopmsl. Popmyna (7.4.1-
5) NnpyMeHseTCs C U3AMEHEHUEM, MOJTHOCTLIO YYUTbIBAKOLLMM BNUsHME, obHapy>XeHHOoe BO BpPeEMS
KannbpoBKK, NOITOMY:

urel(ﬁlgc& = | ALccl max/ (lecm/g) (7.4.4-10)

7.4.5 CraHpapTHasa HeonpeaeneHHOCTb pe3yrbTaTa B3BelUMBaHUs

CtaHgapTHyO HeonpeaeneHHOCTb pesyrnbTaTta B3BELUMBAHMSA BbIYUCTIAIOT N0 oopMynam,
yKasaHHbIM B Mn. ¢ 7.4.1 no 7.4.4, no NnpUMEeHUMOCTH.

[ns pe3ynbTaTa B3BELUMBAHMWSA B YCNIOBUSAX KanMbpOBKK:
WY =d/12+ d/124 (R + & (6 R R + 12 (E) (7.4.5-1a)
[ns pesynbTaTta B3BewmBaHNs B oOLLEM:

u?(W) = 2(WH+ (7.4.5-1b)
+[u12'e1(61:b)emp) + L&el(éguoy) + L&el(éadj) + LEel(6}%are) + L&el(&Rime)]Rz

MHorue cocTtaensiowme B U(WW/) MoXHO crpynnnpoBath B ABa uneHa az u 5
W) =at + R, (7.4.5-2)

roe az- cymma KBaapaToB Bcex abCOMOTHBLIX CTaHAAPTHBIX HEONpeaeneHHocTeln, n Ba-
CyMMa KBaapaToB BCeX OTHOCUTESbHbIX CTaHAapTHbLIX HeonpeaeneHHOCTEN.

7.5 PacwupeHHas HeonpeaeneHHOCTb pe3ynbTaTta B3BelUMBaHUA
7.5.1 TMorpelwHocTH, yuuTbiBaeMble nonpaBKkamm

OkoHuaTenbHasi opmyna [Ans pesynbTata B3BELUMBAHUSI, PABHOTO  OTCYETY,
CKOPPEKTUPOBAHHOMY Ha NOrPeLLHOCTb, ONpeaenéHHyo Npu kanMbpoBke, cneayroLwas:

W*=R — E(R) x UtW (7.5.1-1a)
nnm
W=R-ER)xUW) (7.5.1-1b)
MO NPUMEHMUMOCTM.
PaclmpeHHyto HeonpeaeneHHocTb U(W)onpeaensioT kak
UW* = kuw™ (7.5.1-2a)
nnm
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UW) = kuWw), (7.5.1-2b)

rae U(W?* vnn u(W) no npumeHnmocTm n3 7.4.5.
Ons U W™ koadpbcpmumeHT oxeaTa K cnegyeT onpeaensTb cornacHo 7.3.

Ons UW) koahduumeHT oxeata K GyaeT BO MHOMMX Cryyasix paBeH 2, Jaxe Koraa
CTaHOapTHOE OTKIIOHEHME S MOSyYeHO TOMBKO MO HECKOMBKUM M3MEPeHUsM, U/unm koraa KeaP 2
ykazaHo B cepTudukate kanubposku. OTO 0BYCroBneHO GOMbLUMM KOMMYECTBOM UIIEHOB,
BHocsAwmx Bknag B U( W).

7.5.2 TlorpelwHOCTU, BKIOYaeMble B HeonpeaeneHHOCTb

Kanu6poBoyHas nabopatopusi M 3aka3yvk MOryT corfiacoBaTb MOMyYeHne «obLel
HeonpeaeneHHocTn» Ug(W), koTopas BknoyaeT B cebsl NOrpeLHoCTM NokasaHusl, Tak YTo He
TpebyeTca BHOCUTL NMOMPaBKX B OTCYETbI NPKU 3KCMnyaTaumm:

W = R + J{W) (7.5.2-1)

Ecnu norpelwiHocTM He pacnpedeneHbl CUMMETPUYHO BOKPYF HYMsi, TO OHW co3gatoT
OOHOCTOPOHHMI BKNag B HEONPEeAEeNeHHOCTb, KOTOPbIN MOXHO YYECTb TONBKO NPUGNN3NTENBHO.
[lns npocToTbl U yao6cTea «0OLLYyt0 HeonpeaeneHHOCTby Nydlle 3aaaBaTth B BUAE HEKOTOPOro
BbIpa)XXEHUS Ansi BCEro AMana3oHa B3BelUMBaHWS, BMECTO OTAENbHbIX 3HAYEHWI, 3aAaHHbIX Ans
onpeaeneHHbIX 3Ha4YeHu pesynbTata B3BeLUMBaHuS.

MycTb E(R) 6yneT HekoTopasa yHKUMSA, UNMED GyaeTt ofHO 3HavyeHue, penpes3eHTaTMBHOe
ANS BCEX MOrpeLlHOCTeN, yKasaHHbIX B AMana3oHe M3MepeHun B ceptudmkate KanubpoBKu.
CoyetaHne c UCNONb3yeEMbIMX HeEONpenerieHHOCTAMM MOXET, B MpUHUMNE, NPUHATL BUA,
OnMnCbIBaEMbI OQHUM U3 3TUX BblPaXKEHUN

Un(W) = k/u?(W) + (HR))? (7.5.2-2a)
UpW) = k/iZW) + ()2 (7.5.2-2b)
Up(W) = (W) + (2B pr ) (7.5.2-2¢)
Up(W) = kuW) + |E(R)| (7.5.2-3a)
Up(W) = kuW) + | E°| (7.5.2-3b)
Ug(W) = kuw) +1 B By (7.5.2-3c)

[octaToyHo yacTo (7.5.2-3a) NpUHUMAIOT B KA4eCTBE OCHOBbI AN BbIpaXKeHWs obLuen
HeonpeaeneHHocT. Takum obpasom, UW) = kuyW) yacto annpokcumupytoT criegyroLlen
dopmyrnon:
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N _ UW=Max-
UW) =~ UW = 0 +{["Y 3101/ MaxR (7.5.2-3d)
n E(R) yacto annpokcumupytoT BelpaxeHnem E(R) = aR cornacHo (C2.2-16) n (C2.2-16a), Tak
yTO:

Up(W) = UW = 0 +{["J 720 1/MaxR HalR (7.5.2-3e)

[lononHuTenbHble cBeaeHus o nonyyYeHnn popmynbl E(R) penpe3eHTaTMBHOIO 3Ha4YeHUs!
EO cm. B npunoxexun C.

Mo aHanorum c (7.5.2-3d), ana MHoronHTepBanbHbix BecoB U W) ykasbiBaetcsi no
WHTepBarnam, Kak:

[UMap-UMaxq)]

UW) = UMax1) +{ Max—Max 1

}e (R — Max) (7.5.2-3f)

a ans MHoroguanasoHHbix BecoB (V) ykasbiBaeTcsi no guanasoHam.

BaxHo obecneunts, 4tobbl Ug W) coxpaHana BeposaTHOCTb oxBaTa He MeHbLue 95 % BO
BCceM AuanasoHe BaBelwuvBaHus. Ansa Ug(W) koadbduumeHT oxeata Kk 6yaeT, BO MHOMMX criyyasix,
paBeH 2, faxe Korga CTaHA4apTHOE OTKIOHEHMES NOMyYEeHO TOSbKO MO HECKONBbKUM U3MEPEHUSIM,
wvnn korga KcaP 2 ykasaHO B cepTudmvkaTe KanumbpoBku. ITo 0OGYCNOBMEHO GOmnbLUMM
KONMYeCTBOM YneHoB, BHocsALmMX Bknag B U( W).

7.5.3 [Opyruve cnocobbl kBanudukaunm BecoB

3aKkasumKk MOXET oXuaaTb OT KanmbpoBodHOW nabopatopum MnNu 3anpocuTb Yy Hee
bopMynMpPOBKY COOTBETCTBUSA onpeneneHHbIM TexHudeckum Tpebosanusam W—R| < Tol,roe Tol
ABMNAeTCS npuemnembiM gonyckom. [lonyck moxeT 6biTh 3anaH B suae Tol = % ot R, unm “Tol
= nY vnu nogo6HoOM.

CooTBeTcTBME MOXET ObITb 3asBneHo cornacHo ISO/IEC 17025, npu ycnosuu, 4Tto
|E(R) + UW(R)| < Tol(R) (7.5.3-1)

AN OTAEnbHbIX 3Ha4YeHWn R vnu Ana Kakux-nvbo 3HavyeHun B npedenax Lernoro
AnanasoHa B3BELLUMBAHWUSA UK ero YacTu.

B npeoenax oAaHOro M TOro e AuMana3oHa B3BelwnBaHUA MOXHO 3adABliATb O
COOTBETCTBUN ONA PA3NMNYHbIX yacTen gnanasoHa B3BeLUMBaHUS pas3nnMyHbIM 3HAa4YEeHNAM Tol.

Ecnu nonb3oBaTenb nmeet Tpe6OBaHVIe K OTHOCUTESNIbHOW TOYHOCTWU I/I3MepeHI/Il7I, B

npuNoXxXeHunn G «MuHnmanbHas maccay npuBeaeHbl AOMNONHUTESIbHbIE PpEKOMEHOALNN.

8 CEPTUDPUKAT KANTUBPOBKU

B paHHOM pasgene npuBedeHbl pekoMeHOAauum OTHOCUTENbHO WHMOpMauuK, KOTOPYHo
nonesHo npeacTaBnATb B ceptudmkare kanmbposku. OHM NpegHasHaveHbl 4ns obecneyveHmns
cootBeTcTBUA ISO/IEC 17025, KOTOPBLIN UMEET NPUOPUTET.
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8.1 Oowue cBegeHun

NoeHTndukaumsa kannbposoyHom nabopatopuu;
crnpaBka 06 akkpeguTaummn (aKKpeauTyoLwwmi oprad, HOMep akkpeautaumm);
naeHTudrKaumsa ceptudmkara (Homep kannbpoBKW, AaTa BbiMyCKa, KONMYECTBO CTPaHMLL);
nNoAnUCh(M1) YNONTHOMOYEHHbBIX nnL(a).

NpoeHTndukaums 3akasymka.

NoeHTndukaumsa kannbpyembix BECOB;
cBefeHus 0 Becax (M3rotoBuTenNb, TUMN BECOB, MakcumanbHasa Harpyska Max, ueHa geneHus
LIKans! d, MECTO YCTAHOBKM).

MpeaynpexaeHne O BO3MOXHOCTU BOCMpOM3BEAEHMs1 cepTudmKata  TOSbKO
MONHOCTbIO, ECNM HET NCbMEHHOTO pa3peLleHnst KannbpoBoYHON NabopaTopumn Ha NHOE.

8.2 CgepeHus o npoueaype KanmbpoBKu

[aTa npoBeaeHUs namepeHui;

MECTO KanubpoBKu;

YCIOBUSI OKpY>KatoLen cpeabl n/mnm cnocob ncnonb3oBaHmst, KOTOPbIE MOTYT BNUATL Ha
pe3ynbTaTbl KanMbpoBKW.

CBefeHus 0 Becax (BbIMONHAEMas FOCTUPOBKA: BHYTPEHHSASA UM BHELLHSAS, B CryYyae BHELLHEWN
yKa3aTb MCMOMNb3yEMYIO rMpto, Nobble OTKIIOHEHUS B (PYHKLMOHMPOBAHUW, HAacTpoKiKa
nporpammHoro obecnedeHus (MO) B Ton cTeneHn, B KOTOPOW OHa BNMSIET HA KanmbpoBKy, 1
T.4.).

Cchbinika Ha NpMMeHsieMyto NpoLeaypy Uu ee onucaHue, ecrim 3T0 He O4eBUAHO U3
cepTudmkaTa, HanpUMep, NOCTOSAHHbIA MHTEPBAs BPEMEHW, BblAEPKMBAEMBIN MeXayY
Harpy>eHusiM1M u/vnu otTc4yeTamu.

CornacoBaHus ¢ 3aKa34mKoM, Hanpumep, KaJ'II/I6pOBKa B orpaHn4eHHOM gnanasoHe,
METPOJIOrn4eCKmne XapakTtepncTtmkm, COOTBETCTBME KOTOPbLIM 3aABI1EHO.

CeeneHust o npocnexmnBaemMmocCTtn pe3yrnbTtaTtoB M3MepeHI/IIZ.

8.3 Pe3ynbTaTbl U3MepeHUn

MokazaHus U/Mnn NOrpPeLLIHOCTM AN NPUNOXKEHHbIX UCTbITAaTENbHbLIX HArPY30K, UK
OTHOCSILLIMECS K MOKa3aHWsIM NOrpeLLlHOCTN — B BUAE OUCKPETHbIX 3HAYEHUIA U/Unn ypaBHEHWUN,
Mony4YeHHbIX annpokcuMaumen;
nogpo6HOCTM NpoLeaypbl HAarpyXeHus1, ecrnv 3To HeobxoaMMO ANs NOHUMaHUS
BblLLEYKa3aHHOrO;

CTaHA4apTHOE OTKITOHEHWe (S), onpeaeneHHoe NPMMEHUTENbHO K eUHUYHOMY MOKa3aHWIo;
CBEleHMS1 O BbINOMHEHHbIX UCMbITAHUSIX HA HELLEHTPanbHOe HarpyXeHue;

paclUMpeHHasl HeonpeaeneHHOCTb pe3ynbLTaToB U3MEPEHNUIA AN NOrpeLlHOCTU NoKasaHui
pe3ynbTaToB.

YkasaHue koadpduumeHTa oxBaTa K, C ykasaHMeM BEpOSATHOCTM oxBaTa, W
o6ocHoBaHveM K2, ecnv npyMeHnMOo.
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Ecnu nokasaHus/norpeLuHocT onpeaensiioTc He C HOpMaribHbIM paspeLleHnemM
BECOB, a C YBENMWYEHHbIM, TO CrieQyeT NpUBECTU NpeaynpexaeHue o ToM, YTo coobLiaemas
HeonpeaeneHHOCTb MeHbLLEe, YeM onpeaensaemas no otTcHeTam ¢ HopmarnbHbIM pas3peLLeHNeM.

8.4 [ononHutenbHble cBeAeHUN

[dononHutensHble cBedeHUs 00 OXuaoaemo B MNPUMEHEHUMU HeonpeaeneHHOCTU
N3MEPEHWUIA, BKIOYas YCNOBUS, MPM KOTOPbIX OHa MNPMMEHMMa, MOXHO [06aBnAaTb K
cepTudmkaTy, He Aenasi Ux ero 4acTblo.

Ecnu norpelHocTv yunTtbiBaoTCA NONpaBkon, cneayeT Ncnonb3oBatb OpMyny:
W=R-ER)xUW) (8.4-1)
BMecCTe C ypaBHeHneMm ans E(R).

Ecnu NnorpeLwHoOCTn BKINO4eHbI B «O6LIJ,y}O HeonpeaeneHHoCTb», crneayeT NCnoJjib3oBaTb
chopmyny

W =R +JW) (8.4-2)

Mpn aToM Heobxoaumo [obaBuTb OPMYNIMPOBKY O TOM, YTO paclUMpeHHas
HeonpeneneHHOCTb 3HaYeHN U3 3TON POPMYIbl COOTBETCTBYET BEPOATHOCTM OXBaTa He
MeHbLue 95 %.

JJononHUTEeNbHO:
dopmynupoBka O COOTBETCTBUM 3a[aHHbIM TEXHUYECKMM TpeboBaHuMsAM M AuanasoHe
NPUMEHMMOCTHU, rOe YMEeCTHO.

[aHHasa dpopMynupoBKka MOXET UMETb BUA:
W =R=*Tol (8.4-3)
1 ObITb AaHa:

B JOMNOJIHEHME K pe3ynbTaTtaM U3MepeHuin unm
B kayecTBe OTAeNbHOM (POPMYNMPOBKM CO CCbINTKOM Ha pesynbTaTbl U3MepeHui,
3asiBNIeHHble B Ka4YeCTBE COXpaHAEMbIX B KanMbpoBoYHo nabopaTopum.

[aHHyo hopmMynnpoBKY MOXHO CONPOBOAUTL YKasaHMeM Ha TO, YTO BCe pesyrnbraTbl
N3MepeHU, OOMOSNHEHHbIE pacLUMPEHHON HEONPEeaENEHHOCTLIO N3MEPEHNN, HAXOOATCS
B 3a[laHHbIX TEXHUYECKMMU TpeboBaHUAMM Npeaenax.

MoXHO npuMBOAUTL CBEAEHUA O MWUHUMANbHbIX 3HAYEHUAX MacCbl AN PasNUYHbIX
npegernbHbIX 3HaYEeHUI NOrPeLUHOCTEN B3BELLMBAHMSA COrMacHO npunoxeHuto G.

[ns MeHee ONbITHbIX 3aKa34yMKOB, €CNU MPUEMMEMO, MOXHO MNPEeAoCTaBUTb
pekomMeHaaLmm no:

onpeaeneHnto NorpeLlHOCTU NoKasaHUs;
KOPPEKTMPOBKE OTCYETOB, MYTEM BblYUTAHMS COOTBETCTBYIOLLMX MNOrPELLUHOCTEN;
WHTEpnpeTaumMn rnokasaHuin W/Wnu norpewwHocTen, npeacTaBneHHbIX MeHbLUUM
YMCIOM Pas3paaoB, YEM C LIeHOWN aeneHus Lwkanbi d.

MoxeT OblTb nonesHbiM npeacTaBuTb 3HaveHus UWH pna Bcex oTgenbHbIX
norpelHocTen (OUCKPETHbIX 3HayYeHun) unu  ans  dyHkumm  E(R), nonyyeHHown
annpokcumauuen.
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9 3HAYEHUE MACCbI UK YCITOBHOE 3HAYEHUE MACCHI

BenuunHa W- oueHka ycrnoBHOro 3Ha4eHust Maccbl Mk B3BeluvBaemMoro obbekta 8. [ins
onpeaeneHHbIX MPUMEHEHUIN MOXeT ObITb Heobxoammo nony4yatb n3 W sHaueHne maccbl mmunm
Oornee To4HOE 3Ha4YeHWe Ansa Nk

MnotHocTe P unn obbem V oObekTa, BMECTe C OLEHKOM WX CTaHAapTHOM
HeonpeaeneHHOCTU, A0MKHbI ObiTb N3BECTHBI U3 APYrMX UCTOYHUKOB.

9.1 3HavyeHue macchbl
Macca o6bekTa paBHa:

m=WI[1+,01/p—-1/9] (9.1-1)
MNpeHebperas uneHamu BTOPOro WM BbICLUMX MOPSIAKOB, OTHOCUTENbHYK CTaHOAPTHYHO
HeonpeaeneHHoCTb Urel(/M) Nnony4atoT B BUAe

u (W)

uZ, (m) =22 + () (———) + 3 (o) 9.1-2)

Onsa pa v U(Pa) (NNOTHOCTb BO3AyXa) CM. NpunoxeHue A.

Ecnn Vn (V) nssectHel BMecTo p u U(P), P MoxHO annpokcumupoBate W/V, n urel(p)
MOXHO 3aMeHUTb Ha Urel(V).

9.2 YcnoBHoOe 3HauYeHue Macchbl

YcnoBHoOe 3Ha4YeHne macchl 06bekTa paBHO:

me=WI[1 + - @)(1/p —1/9] (9.2-1)

MpeHebperasa yneHamMmum BTOPOrO M BbICLUMX MOPSAKOB, OTHOCUTENbHYIO CTaHOAPTHYH
HeonpeaeneHHoOCTb Urel(/Tk) Nony4aroT B BUAeE:

u (W)

w2, (my) = L9024 2 )(———) + (@ - m)““’) (9.2-2)

MNpuMeHUMbI KOMMEHTapuu, AaHHble K (9.1-2).
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NPUNOXEHUE A: PEKOMEHOALIUM ANA OLLIEHKU NNOTHOCTU BO3AYXA

MpumeyaHue - B npunoxeHun A ncnonb3yoTcs 0603HaYeHus:
T- Temnepartypa no wkane KenssuHa (K);
t - Temnepatypa no wkane Lenbcus (°C).

A1 dopmyrna ana NoOTHOCTU Bo3ayxa
Camor TouHOW hopMyIon Ans onpeneneHnsa NNOTHOCTM BrIAaXXHOro BO3A4yxa ABnsdeTcs
dopmyna, pekomeHgoBaHHas CIPM [11]7. [Ons uenei HacTosiLEro pyKoBOACTBa
AocTaToyHa MeHee croxHas popmyna, garoLas HECKONbKO MEHee TOYHbIe pe3ynbTaThl.

A1.1 YnpouweHHas Bepcua coopmynbl CIPM, akcnoHeHUMnanbHasa Bepcus

M3 OIM LR 111 [4], pa3gen E3:

_0,34848p—-0,009RHexp (0,061t)

273,15+t ’ (A1.1-1)
roe
Pa - NIOTHOCTb Bo3ayxa,kr/m?;
p- aTtmocdepHoe gaerneHue, rlla;
RH- OTHOCUTENbHAas BNaXHOCTb Bo3ayxa, %;
t- Temneparypa Bosgyxa, °C.

OTHocuTENnbHas HeonpedeneHHOCTb  AaHHOW  popMynbl:  Uform/ Pa=2,0x10*  npwu
CrneayroLLnX OKpY>KatoLLMX YCNOBUAX:

900 rMa <p<1100 rMa;
20 % < RH< 80 %;
15°C<t<27 °C.

HeonpegeneHHocTb And Pa (cM. pa3gen A3) noMMMO HeonpeaeneHHOCTU UformBKIoYaeT
B cebsa HeonpeaeneHHocTM oueHok P, RHu t.

A1.2 CpepHecTaTucTUyecKkasi NJIOTHOCTb Bo3Aayxa
Ecnu namepenne TemnepaTypbl M aTMOC(EepHOro OaBfneHUss HEBO3MOXHO, CPEeOHIoH
NMNOTHOCTb BO3JyXa Ha MeCTe MOXHO paccymTaTb UCXOASA U3 BbICOTbI HaZ YPOBHEM MOpS,
Kak pekoMeHOoBaHo B [4]:

f = Rexp (-2 ghsp) (A1.2-1)
roe po =1013,25 rMa;

po = 1,200 Kkr/m3;

g = 9,81 m/c?

hsL = BblcOTa Hag ypoOBHEM MOPS, M.

7 OTHOCUTENbHas HeomnpeaeneHHOCTL PopMyribl MIoTHOCTU Bo3dyxa CIPM-2007 (6es HeonpedeneHHOCTel napameTpoB) paBHa
Urorm/Pa= 2,2X10°, Hamnydluas [OCTWKMMAs OTHOCWUTENbHAsi HeonpedeneHHOCTb, KOoTopas BKIIOYaeT HeonpeaenéHHOCTY
napameTpoB (TemnepaTypbl, BIaXHOCTU 1 AasneHus), coctasnset U(@)/p== 8 x10°°. PekoMeHA0BaHHbIE AnanasoHbl TemnepaTyphbl
¥ JaBMeHUsl, B KOTOPbIX BO3MOXHO Mcrnofb3oBaHue dopmyssl CIPM-2007, cnegytowme: 900 rfla 9 < 1 100 rfa, 15°C < t< 27 °C.

44



PMI”

20 r

A2

A2.1

A2.2

[aHHbIN pacyeT nNnOTHOCTM BO3A4yxXa BbIiNoNHeH aAna Temnepatypbl: 20 °C n
oTHocuTenbHou BnaxHoctn RH= 50 %.

OTHOoCcuTENbHas HeonpeaeneHHOCTb 4aHHON NPUBAVXKEHHOW (OPMYbl:
Utorm/ pa= 1,2 x1072.

Bapwauuu napameTpoB, onpeaensowmx nloTHOCTbL Bo3ayxa

[ns oueHkM HeonpeaeneHHOCTEN, CBA3aHHbIX € oueHkamup, RHu t, B cneaytowen rase
npuBeAeHbl HEKOTOPbIE CBEAEHUS NO UX TUMWUYHBbIM BapuaumaMm. 3T CBEAEHUS MOXHO
ncnomnb3oBaTb, KOrga nsmMepeHus napaMmeTpoB OKpYXKatoLLen cpeabl He MPOM3BOLSTCA.

AtmocdepHoe naBneHue

B nto6om onpenenéHHom mecTe Bapvauus aTMOCepHOro AaBfneHus He npesbilaeT AP
= 440 rlla oTHocuTenbHO cpeaHerd. B aTux npegenax pacnpeneneHne He paBHOMEpPHOE,
Tak Kak npeaenbHble 3Ha4YeHNss UMEKOT MECTO pa3 B HECKONbKO NneT. bbino obHapyxeHo,
4YTO 9TO pacnpeferieHne B OCHOBHOM HOpManbHoe. YuuTblBad TUMUYHbIE WU3MEHEHUS
aTMochepHOro  AaBneHusi, Ha  NpakTUKe  MOXHO  MPUHATb  CTaHOapTHYHO
HeonpeneneHHOCTb:

u(p) = 10rMNa (A2.1-1)

CpepnHee atmocdepHoe faenenve p(hsy) (B rfla) MoXHO oueHMBaTb B COOTBETCTBUM C
MeXOyHapOoaHON CTaHAapTHON aTMOCHEepOon, U MOXHO OLIEHUTb UCXOAs U3 BbICOTbI NsLB
MeTpax Haj YPOBHEM MOPS AN MecTa pacrnofioKeHUs, UCNOMb3yst COOTHOLLEHME:

p(hsp) = mexp (—hLx 0,00012m1), (A2.1-2)
rae po=1 013,25 Ma.

Temnepatypa
Bo3amoxHble nameHeHuss Temnepatypbl AT = fhax— inB MecTe ncnonb3oBaHUsi BECOB
MOXHO OLUEHUTb NCXOAA 13 MHpOopMaLIMK, KOTOPYIO NErko nonyynTb, aTo:

npeaensl, 3agaHHble 3aKa34MKoM Ha OCHOBaHUW ero onbITa;

OTCYETbI NOAXOASALMX (COOTBETCTBYOLLMX) 3aNUCHIBAIOLLMX CPEACTB;
HaCTPOWKM KOHTPOSIbHOrO CPEACTBa M3MEPEHUIA, KOorga nomMeLLeHme
aKKNMMaTU3MPOBaHO MUK TemrepaTtypa yCTaHOBUIaCh;

B Cryyae, Korga HeT WHdopmauun, crenyet MNpUMEHsiTb pa3yMHOe CyXXaeHue,
npuBoasilee, Hanpumep, K:

17 °C < t < 27 °C an4a 3akpbITbIX OPUCHBIX UK NTabopaTopHbIX NOMELLEHUI C
OKHamu,

AT <5 K onga 3akpbITbIX MOMeLLEHUI 6e3 OKOH B LIEHTPE 3aaHus,

-10°C <t + 30 °C vnn AT <40 K anst OTKPbITbIX MacTEPCKMX UITN 3aBOACKUX
nnowagen.

Kak 1 B cnyyae c arMocdepHbiM [OaBreHWeM, paBHOMEPHOE pacnpenerneHue
ManoBepOsiTHO ANs OTKPbITbIX MAcTEPCKMX MIK LEXOBLIX Nrowanen, roe npeobnagaet
aTMocchepHas TemnepaTtypa. OgHako BO M3bexaHue pasnuyHbIX [OoNyLeHWn ans

8 Mpumep: B MaHHoBepe (Mepmanus) Habnoaaslwascs 3a 20 NeT pasHoCTb MeXAY HaMBBLICLUMM W CaMbIM HU3KUM aTMOCHEPHBLIM
AaeneHvem 6bina 77,1 rfa (cBegenns DWD, Hemeukoli MmeTeoponormyeckor cry>obi).
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A2.3

A3

CUTyaUUin B pasnMyHbIX MOMELLEHUSIX, PEKOMEHOYETCS MNPUMEHSATb dopmyny ans
pPaBHOMEPHOTO pacnpeaeneHus:

u( = AT V12 (A2.2-1)

OTHOCUTEeNbHas BAaXHOCTb

Bo3MoXHble M3mMeHeHus oTHocuTenbHon BniaxHocT ARH = Rfx — RkinB mecTe
UCMOMb30BaHUSA BECOB MOXHO OLEHUTb UCXOOsA W3 MHAOPMAaLUW, KOTOPYH Nerko
nony4uTb, 3TO:

npegenbl, 3afaHHble 3aKa34ynkoM Ha OCHOBAHUM €ro onbITa;

OTCYETbI NOAXOASALMX (COOTBETCTBYOLLMX) 3aNUCHIBAIOLLMX CPEACTB;
HaCTPOWKM KOHTPONBHOrO CPEACTBa U3MEPEHUI, Koraa nomeLleHme
aKKNMMMaTU3UPOBAHO;

B Crnydyae, Korga HeT MWHJopmauuu, criegyeT MNpUMEHATb pasyMHOe CyXAeHue,
npueosLLee, Hanpumep, K:

30 % < RHE 80 % ans 3aKkpbITbiX OPUCHBIX U NabopaToOpPHbLIX NOMELLIEHWI C
OKHamW,

ARH< 30 % ansa 3akpbITbIX MOMeLLLEHWI 6e3 OKOH B LIEHTPEe 3aaHus,

20 % < RH< 80 % Ans oTKPbITbIX MAaCTEPCKUX UMK LIEXOBbIX NroLaaen.

CnegyeT NOMHUTb, YTO:

npu RH< 40 % 3adbdhekTbl SNEKTPOCTATMKM MOTYT BIUATb HA pe3ynbTaT B3BELUMBAHNSA Ha
Becax C BbICOKUM paspeLleHnem,

npu RH> 60 % MoXeT HayaTb NOSIBNSATLCS KOPPO3US.

Kak n B cnyyae c artmocdepHbIM [aBreHWeM, paBHOMEpHOEe pacrpefeneHve
MarioBEPOSITHO AN1s1 OTKPbITbIX MAacTEPCKUX UIK LEXOBbIX NNoLllaaen, roe npeobnagaet
aTMocdepHas OTHocuTenbHas BnaxHocTb. OpgHako BO wm3bexaHue pasnmnyHbIX
AonyleHnn AN CUTyauuin B pasnU4HbIX NOMELLEHUSIX, PEKOMEHAYETCHA MPUMEHATb
dopMyny Ans paBHOMEPHOro pacnpeneneHuns:

u(RH = ARH/12 (A2.3-1)

HeonpegeneHHOCTb NNOTHOCTU BO3AyXa
OTHOCUTENbHYIO CTaHAaPTHYH HeonpeaeneHHOCTb NNOTHOCTY Bo3ayXa U(Pa) / Pa MOXHO
paccunTaTh:

u(p) up( ) 2 () 2 URH(R) 2 Ugorm () 2
e */(pT' u(p)) + (T' u(rl)) + (T. U(RH)XT) (A3-1)

C KoadhdbuuMeHTaMn 4YyBCTBUTEMBHOCTU (nonyveHHbiMn n3 ¢dopmynsl CIPM  gns
NNOTHOCTM BO3AyXa):

Up(pa) / @ =1 x10° Ma™ gna aTmocdepHoro AaBneHus,
ur(pa) / @ =4 x10°K"' ons TemnepaTtypbl Bo3ayxa,

URHPa) / @ =9 x10° ans oTHocUTenbHOM BnaxHocTu (6e3pasmepHasn senuunHaR H
He MPOLEHTHI ).

31N KOS(*)(*)I/ILIMGHTbI YYBCTBUTEJIbHOCTUN TakKke MOXHO MCNoJ1b30BaTb AJ1Ad ypaBHEHUA
(A1.1-1).
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YpaBHeHue (A3-1) MOXHO annpokcumupoBaTb B Buae (A3-2), Mcxoaa m3 cnegylowmx
JonyLeHun:

cTaHOapTHad  HeonpeaerieHHOCTb  Onsl  W3MEHEeHUW  AaBneHusi, ucxoast U3
METEOPONOrMYeCcKNX OaHHbIX, MOKasbiBallasi, YTO 3TO HOpMarnbHOEe pacnpeneneHue,
paeHa 10 rla;

MakcumarbHoe naMeHeHue BnaxHoctu pasHo 100 %.

MaKCumalribHoe 3MeHeHne TemMnepartypbl B 3TOM MeCTe BKNHO4YaoT B BUAE AT

“(p:)a) = 1,07 x 16+ 1,33 x 1K 2AP

(A3-2)

Mpumepbl cTaHAapTHOM HeonpenerieHHOCTW NNOTHOCTU BO3AyXa, BbIYUCNEHHOW AnNA
pa3nuyHbIX 3HaYeHUM NapamMeTpoB € noMolybio hopmynbl (A.1.1-1)

up), | AT, | ARH, up(pa) ur(p) URH ) Usorm (1) u(@)

Ma | K % Y u(p) u(T) Tu(RH) o o
10 2 20 1 %1072 -2,31 x10°3 -5,20 x 10+ 2,0x10* 1,03 x107?
10 2 100 1 %1072 -2,31 X107 -2,60 x10°3 2,0x10* 1,06 x107?
10 5 20 1 X102 -5,77 x10°° -5,20 x10* 2,0x10* 1,16 x102
10 5 100 1 x107? -5,77 x10°3 -2,60 x10°3 2,0x10* 1,18 x107?
10 10 20 1 %1072 -1,15 x10°3 -5,20 x 104 2,0x10* 1,53 x107?
10 10 100 1 x107? -1,15 x10°3 -2,60 X103 2,0x10* 1,55 X102
10 20 20 1 x107? -2,31 x10%? -5,20 x10* 2,4x104 2,52 x107?
10 20 100 1 %1072 -2,31 x107? -2,60 x10°3 2,0x10* 2,53 X102
10 30 20 1 x107? -3,46 x107? -5,20 x10* 2,0x10* 3,61 X102
10 30 100 1 %102 -3,46 x107? -2,60 x10°3 2,0x104 3,61 X102
10 40 20 1 x1072 -4,62 x107? -5,20 x10* 2,0x10* 4,73 x107?
10 40 100 1 %1072 -4,62 x107? -2,60 x10°3 2,0x104 4,73 x107?
10 50 20 1 %1072 -5,77 x107? -5,20 x10* 2,0x104 5,86 x102
10 50 100 1 x107? -5,77 x107? -2,60 x10°3 2,0x10* 5,87 x 10

AT - makcumanbHOe u3MeHeHue TemriepaTtypbl U ARH - MakcumarnbHoe M3MeHeHue

BINaXXHOCTU B MeCTeE pacronoxXeHmsa BeCoB.

MPUNOXEHUE B: KO®®ULIMEHT OXBATA k A1 PACLUMPEHHON
HEOMPEOENEHHOCTUN U3MEPEHUN

B1

B2

MpumeyaHne - B gaHHOM nNpunoxeHun obliee oGosHayeHue 'y ncnonbayerca ans

pesynbtata U3MepeHun, a He B KadecTBe KaKoW-NMbO OTAENbHOW BENUYMHbLI B BUAE

nokasaHungd, NnorpeLHoCTn, MaccCbl B3BeLLMBAEeMOro Tefna u 1.4.

Uenb

KoadbdpuumeHT oxBaTta K crneayer BO BCex cryyasx BblOMpaTb TakuM, 4YTOObI
paclumpeHHas HeonpeaeneHHOCTb U3MepeHns MMena BepoaTHOCTb oxeaTa 95,45 %.

HopmanbHoe pacnpegeneHue u 4ocTaTouyHasi HaAeXHOCThb

3HayeHue K = 2, cooTBeTCTBYlOLLEe BEposATHOCTU 95,45%, NpuMeHsaeTcs Koraa:
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B3

B4

a) NOrpeLlHOCTI NokasaHNst MOXXHO NpunucaTb HopMmarnbHoe (FayccoBo) pacnpeneneHue

7

b) ctangapTHan HeonpeaeneHHocTb U(E) siBnsieTcst 4OCTaTOYHO HAAEXHOM (T.e. MMeeT
AocTaToO4MHOE Yncno creneHen ceoboabl), cm. JCGM 100 [1].

JonyuieHne o HopmanbHOM pacnpeaeneHn MOXHO NpUHUMaTb, Koraa Heckonbko (T.e. N
= 3) cocTaBnslWMX HeonpedeneHHOCTW, MOMyYeHHbIX N0 «perynspHbIM»

pacrnpefeneHusim (HopmanbHoe, paBHoMepHoe unu nogobHoe), aatoT BU(E) cpaBHUMbIE

BKNagbl.

[locTaToOYHOCTL HAOEXHOCTU 3aBUCUT OT CcTeneHen cBobGoabl. [aHHbIA KputTepuia
BbINONHsAETCS, koraa B U(E) HeT cocTaBnsowwmx No Tuny A, OCHOBaHHbLIX MEHEE YEM Ha
10 HabnwogeHuax. TunMYHbIM BKMNag no Tuny A BO3HMKAET M3 MOBTOPSIEMOCTW.
CniegoBatenbHO, €Cniv B TEYEHUE UCTbITAHUSA Ha NOBTOPSIEMOCTL HEKOTOPYHO HarpysKky
HaknagbiBaloT He MeHee 10 pas, MOXHO MNPUHATbL AOMylweHne O [OCTaTOYHOW
HaEeXHOCTMW.

HopmanbHoe pacnpegeneHue, [OCTaToYHasA HaAEXHOCTbL OTCYTCTBYeT
Ecnu norpelwHocTv nokasaHUsi MOXHO Npunucatb HopMaribHoe pacnpegeneHue, Ho U(E)

He SIBNSIeTCs AO0CTAaTOYHO OOCTOBEPHOW, Toraa (pakTM4Yeckme cTeneHn cBoboabl Veff
cnepyet onpeaensTtb no oopmyne Yanua-CartrepTyanTa:

4
Veff=ﬂ_u (F) ) (B3-1)
ZN ui(E)
i

rae Ui(E) - Bknaabl B cTaHOAPTHYO HeonpeaeneHHocTb cornacHo (7.1.3-1a), wi- cTtenexm
ceoboabl Bknaga Ui(E) B ctaHaapTHy HeonpeaeneHHocTb. cxoas uaveft NPUMEHUMbIN
koadpdpuLmeHT oxsata K GepyT U3 pacwmpeHHon Tabnuubl G.2 B [1] MNM e MOXHO
NCcnonb3oBaTh Nexallee B ee 0CHOBe t-pacnpegenenue, onucaHHoe B [1], npunoxeHve
C.3.8, 4T06bI OnpeaennTb KoadULMEHT oxeaTa K.

OnpeaeneHue k ans pacnpeneneHui, He sIBASIOWMNXCS HOPManbHbIMU
B nto6om n3 crnegyowmx cnyyaeB pacluMpeHHasi HeornpeaeneHHOCTb paBHa:

Uy) = kuy)

B pgaHHOM cutyauum MoxeT BbiTb O4EBUAOHBIM, YTO U(Y) COAEPXUT OAHY COCTaBMSAOLLYIO
HeonpeaeneHHocTn Tuna B - U1(y) n3 Bknaga, pacnpeneneHme KOToporo He ABNAeTcs
HOpMarbHbIM, HO, HanpuMep, PAaBHOMEPHbLIM UMW TPEYrofbHbIM, KOTOPas 3HAYUTENbHO
Bonblue Bcex ocTanbHbIX COCTaBnsawwmx. B Takom cnyyae U(Y) pasgensieTcst Ha YacTb
(BO3MOXHO, nMpeobnagaroLyto) Ul 1 UR, paBHYKO KBagpaTHOMY KOPHIO |/|32uj2 cj =2,
KOMBWHMPOBAHHOM CTaHAAPTHOW HeonpedeneHHOCTH, COCTosWenW U3  OocTanbHbIX
BKNagos, cm. [1].

Ecnm UR < 0,3 U1, TO U1 cunTaeTcsa «npeobnagatoLLen» n pacnpeneneHme y cuntaercs,
Mo CyLLEeCTBY, OQVHaKOBbIM C TakoBbIM Yy NpeobnagatoLlero Bkrnaaa.

KoachbdmumneHT oxeata BbIOMpadT B COOTBETCTBUM C XapakTepoM pacrnpeaeneHus
npeobnagaroLen cocTaBnAOLEN:

Ansa TpaneueunaansHoro pacnpegernenus ¢ (X 0,95

( p= KpaeBoI NapameTp, OTHOLLEHNE MeHbLUIero pebpa Tpanevonaa K 6onbLuemy)
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k ={1 -[0,05(1 =B}/ VI(1 + B)/6] (B4-1)

[Nsi paBHOMepHOro pacnpeaenenus (p= 1), k= 1,65;
Ansi TpeyronbHoro pacnpegenexus (B=0), k= 1,90;
ana U-obpasHoro pacnpegenenuns, kK= 1,41.

lMpeobnagarolwasa cocTaBnsawWas MOXET camMa CoCToATb K3 2 npeobnagaroLlmx
coctasnawwmx Ui(y), U2(y), Hanpumep, 2 paBHOMEPHbIX, COCTaBASIOWMNX OOHY
TpaneuouaHyto, B TakOM criyyae UR OyaeT onpeaensitbCs U3 OCTalLMXCA Uj € J = 3.

MPUNOXEHUE C: ®OPMYJIA AN ONPEOENEHUA NOrPELULHOCTEN NOKA3AHUN

C1 Uenb
B paHHOM npunoXeHun npuBEOEHbI PEKOMEHZauMM MO BbIBOAY MNOrpeLHOCTEN WU
COOTBETCTBYIOLMX HeornpeaeneHHocTen ans nboro gpyroro otcyetaR B npepenax
KannbpoBaHHOro Anana3oHa B3BELLMBAHWS, HA OCHOBAHMM NOSTYYEHHbIX Npu Kannbposke
n/vnu npmeBeneHHbIX B cepTudmnkare KannmbpoBKM OTAENbHbIX 3HAYEHUIA.

Mpegnonaraetca, 4YTo KanubpoBka AaeT N Habopoe paHHbix Inj, E;, U, wnu
anbTepHatuBHo /MN;, I, U;, BmecTe c koadpduumeHTOM oxBaTa K U ykasaHUEM
pacnpenenexus E, nexallero B ocHoBe K.

B ntoGom cnyyae HoMuHanbHoe nokasaHwue INjpaccMaTtpvBaeTcs kak Inj = 11,

Tawke NpMHUMaeTCs, YTOo AN KaXOoro /MN;norpellHocTb £joctaeTcs oiMHakoBon, ecni
I 3ameHuTb Ha INj, NO3TOMY 4OCTAaTOMHO paccMOTpPETb AaHHble INj, &, 4 U AN NpocToThl
onyctuTtb nHaekc N.

C2 PYHKLUNOHANbHbIE 3aBUCUMOCTU

C2.1 WHTepnonsauusA
CylecTByeT HECKONMbKO MOMMHOMMANbHLIX (QOPMYN  Ans  uMHTepnonauun®  mexay
TabynMpoBaHHbLIMW 3HAYEHUSAMU U SKBUOUCTAHTHBIMY (PABHOOCTOSALLMMN) 3HAYEHUAMMU,
KOTOpble OTHOCUTENbHO NeErko ucnonb3oBaTtb. OAHAKO UCNbITaTENbHbIE HArpy3knm BO
MHOMMX Cry4asix MoryT 6biTb HEAKBUANCTAHTHBLIMW, YTO NPUBOAMT K 4OCTATOYHO CITOXHOM
dopmyne nHTepnonsaumMm, ecnn NPUMeEHsTb ee 04HY BO BCEM AManas3oHe B3BeLLMBaAHMS.

JTIVHENHYIO0 MHTEPMOMSALMIO MEXAY ABYMS CMEXHbBIMU TOUKaMU MOXHO BbIMOMHUTL MO
ER) = K+ (R =i (Bey1— B/ (k+1— k) (C2.1-1)
UER) =4+ (R =il (Uk+1— Y/ Uk1— k) (C2.1-2)

ansi otcdeta Rc Ik<R<lIk+1. Ans oueHnBaHUS BO3MOXHOWN MOrpeLIHOCTM NHTEPNONSLUn
noTpebyeTcst MHOrouneH Gonee BLICOKOro Nnopsiaka, YTo Aarnee He paccMaTpyBaeTcs.

® Cbopmyna MHTEepnonAaAunn CnyXxmnT ana nonyyvyeHna MUMeHHO AaHHbIX 3Ha4YeHun, MeXay KOTOPbIMU OCYLLECTBNAETCA MHTEepnonauna.
CDopmyna annpokcnmaummn 06bI4YHO HE AaeT MMEHHO AaHHble 3HaYeHMs.
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C2.2 Annpokcumauus
Annpokcumauuio crnegyeTt BbINOMAHATL MOCPEACTBOM BbIYMCIIEHUA WU anrOpuTMOB C
MCMonb3oBaHMEM Noaxo[a «MUHUMANbLHOTOY?», T.e. NapameTpbl dyHKUMK T onpeaensioT
Tak, 4To:

x? = Ypivi = 2pi(f(I) — E)? = minimum (C2.2-1)
roe
pj - BecoBon KO3 ULMEHT (0BbIMHO NPONOPLMOHANEeH 1/uJ2-);

V j-OCTaToK;

f - byHKUMS annpokcumauuu, codepxalwlas MNpar NapamMeTpoB, KOTOpble
TpebyeTcs onpegenuTb, j = 1...n;

n - YACNo mncnblTaTeribHbIX TOYEK.

M3 Habntogaemoro 3HayYeHus )ébs, €Cnu BbIMNONHAEeTCA cnegytollee ycnosue [12]:
Yops < V (C2.2-2a)

CO cTeneHsMu cBobodbl v = N par/13aKOHOMEPHO AONYCTUTb, YTO MOAENUpYoLLas
dyHkumsa Buaa E(I) = (f) Gyner matematuyecku corfiacoBaHa C NexaliMmu B OCHOBE
annpokcMMaumy aHHbIMAN.

AnbTepHaTVBHbIM BapvaHTOM Arfsi NPOBEPKM MNPaBUIIbHOCTM MOAFOHKN  peLleHUs
ABNSETCA AOMyLWEHNe O TOM, YTO MaKCMMarnbHOE 3HA4YeHMEe B3BELLEHHbIX Pa3HOCTEN
OyneTt yaoBneTBOpPATb YCNOBUIO:

IfU)—-Ejl

) <1 (C2.2-2hb)
U (ftp)

max(

TO eCTb paclumpeHHaa HeornpeaeneHHOCTb AOJKHa codepXaTb OCTaTKu AOnd Ka)K,EI,OIZ
TOYKHMN _] D,aHHOG ycnoBue HaknaabiBaeT donbluee orpaHunyeHune, 4emMm ypaBHeHune
(C2.2-2a).

C2.2.1 AnnpokcumMaumsa nocpeacTBOM MHOIOYNIeHOB
Annpokcumauusa NocpeacTBOM MHOMOYIEHOB AaeT o6y OyHKLMIO

ER = f(R =aq+ aR + g+ - + g R (C2.2-3)
CTeneHb MHOrouneHa Na crnegyeT BblbMpaTtb Takol, Y4Tobbl: Npa= Na +1 < n/2

Pacuér Nyylie BbINOJIHATb B MaTpU4HOM BUAE.

Myctb X(nxnpar) oynet MaTrE)MLl,a, y KOTOpPOW N CTPOKaMu $IBASAOTCA

(L g . D

Ay, x1) Oyoet BEKTOPOM-CTONGLIOM, COCTOSALLIUM n3
KoadhpuumeHToB Ao, 4, -+ i, onpenendemMbix
MHOIOYJIEHOM annpoKCUMaLINK;

€(nx1) Oyoer BeKTOPOM-CTONOLOM, KOMMOHEHTaMW KOTOPOro
asnawTca E;,

U(e)xn) OygeT aMcnepcrMoHHO-KOBapraLMoHHON MaTpuLen e
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Ue) 3apaeTtcs ¢ noMoLLbto:
Ule) = Umyer) + UL5) + U (mod) (C2.2-3a)

roe umef) - KOBapmaunoHHas MmaTpuua, cBsA3aHHasa C ONOPHbIMU 3HAYEHUAMMU Mef

(4.2.4-2). Cuntaem SOCTaTOYHO BbLICOKYIO KOPPEnAUnio Mexay OnopHbIMU 3HAYEHUSIMIN
U (Me) = Sn,o;Smys (C2.2-3b)

rae Spm, .- BEKTOP-CTONGEeL HeonpeaeneHHoCTen U(Mref) (paBHOCUIBHO (7.1.2-14)),

WU Ica) - anaroHanbHas matpuvua ¢ anemeHtamu Ujj = UA(L);

Umod - nononHutensHasa KkoBapuauMoHHas MaTpuua, 3aqaBaeMasi BblpaXKeHueMm:
Uimod = 21, (C2.2-3c)

roe I eguHuyHas matpuua u Sw HeonpeaeneHHoCTb, 06ycroBreHHas Moaenbi. AToT
BKNaJ paccmaTtpuBaeTcs Ans ydeTa HeadekBaTHOCTUM MOAENW.

MepBoHaYanbHO Sm YyCTaHaBNMBaEeTCA HyneBoW, ecnu nposepka y? (C2.2-2a) naet
HeyOOBNEeTBOPUTENbHbIN pe3ynbTarT, TO YBENMYMBAIOT Sm A0 TeX Nnop, noka nposepka 2
He [JacT yooBMneTBOPUTENbHbIA pe3ynbTar.

Ecnu Ulca) aBnsieTca npeobnanarowym BKIagoMm, KoBapuaumsaMm MOXHO npeHeGpeyb 1
U e moxHo annpokcuMmpoBaTh AMaroHanbsHo MaTpuyLen ¢ aneMeHTaMu:

ujj=w(B) + S (C2.2-3d)
MaTtpuuei P BecoBbix k03hULNEHTOB ABMSETCS:

P=U(e} (C2.2-4)
1 KO3(PPUUMEHTBI 80, a1,... HAXOASAT peLleHNeM HOPMasibHbIX YPaBHEHWIA:

X'PXa -Pe =0 (C2.2-5)
peLleHne KOTOpbIX MMEET BUA:

“a= (XPX)'XPe (C2.2-6)

n octatkoB v j = f(Ij) — Ej cocTaBnsoT BEKTOP:

v=Xae (C2.2-7)
M 9y MONYHaAKoT B BUAE

Ppe = VIPV (C2.2-8)

Mpn ycrnosum BeinonHeHus (C2.2-2), aucnepcun 1 Kosapuauumn ansa KoaUUNEHTOB a |
3agalTcs MaTpULEn:

U@ = XpPxy! (C2.2-9)
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Ecnun ycnosue (C2.2-2) He BbINOMHSIETCSA, MOXHO MPUMEHWUTb OAHY U3 CReayLmx
npoueayp:

a: NMOBTOPUTL annMpPOKCMMaLUIO C annpPOKCUMUPYHOLLMM MHOTOYIIEHOM O0rbLUEro
nopsiaka Na, Noka Na + 1 8/2;

b: MOBTOPUTL annpokcumauuto nocne yeenudenus UUmod.

Pesynbtathl annpokcumaumn @ v U@) MoxHO ucrnonb3osaTh Ans onpenerneHus
NOrpeLUHOCTeN annpoKkcMMaLMn U COOTBETCTBYIOLLMX HEONPEAENEeHHOCTEN ANs 1 TOYeK
L.

MorpelHoCTU EapprjCOCTaBRAIOT BEKTOP:

€ppr = Xa (C2.2-10)
C HeornpeaeneHHoCTAMU, 3adaHHbIMU BblpaXXeHUeM:

u?(Eypprj) = diag(XUYXD) (C2.2-11)

OHM Takke cnyxaT Onsg onpedeneHus MorpelwHoCcTM U COOTBETCTBYIOLLIEN el
HeonpeaeneHHoCcTU Anst nboro Apyroro nokasaHusi — Has3blBAEMOro OTCYETOR Ans
OTNMYMA OT NokasaHusa [ — B npegenax kanMbpoBaHHOro AnanasoHa B3BeLUMBaHUS.

MycTb:

r Oypoer  BeKkTOpOM-CTONOLOM, 3fnemMeHTaMm  KOTOpPOro  SBNSATCA

(1, R,RR, ..., BT,

F’ 6ygeT  BEKTOPOM-CTOMBLOM,  3rieMeHTaMu  KOTOPOro  SIBMSIOTCS
npoussoanble (0, 1, 2R, BR. ,jR%="1HT,

MorpelwHocCTb paBHa:

Eppr(R =1a (C2.2-12)
n HeonpeaeneHHoCTb 3agaeTcA C NOMOLLbHO:

u2(Byppr) = (1 " a) URE*a) + Flar (C2.2-13)

I'IepBb||7| YneH cnpaea ynpouwaeTcd, Tak KaKk BCe 3 MaTpulbl ABNAKOTCA OAHOMEPHbLIMMU,
npuHMMasa sBna:

F*QUR T a) = (a1 + 2aR + 3gR + - + pa, Ra)?u2(Ry  (C2.2-14)

rne u*(R) = d§/12+ &/ 12+ £(R + 1) (6Reo) R cornacHo (7.1.1-12).

C2.2.2 AnnpokcumMauma npssMon nMHuen

KOHCTPYKUMSE MHOTMX COBPEMEHHbIX 3NTIEKTPOHHBIX BECOB NpeaycMaTpuBaeT BCTPOEHHYIO
(BHYTPEHHIO) KOPPEKTUPOBKY ANS MOSlyYeHUA Xopowen nUHenHocTu. [loatomy
norpeLLHoOCTH, BornbLUen YacTblo, ABNAOTCH pe3ynbTaTtoM HenpaBubHOW KOCTUPOBKU, U
NOrpewwHocTb Bo3pacTaeT nponopunoHanbHo R. [na TakMx BecoB MOXET ObiTb
LuenecoobpasHo OrpaHNYMTb MHOTOYSIEH NMHENHON DYHKLMEN, eCn OHa AoCTaTo4Ha C
yyeTom ycnosus (C2.2-2).
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O6bl4HOEe pelueHune 3aknoyaeTcs B npumeHeHun (C2.2-3) cna = 1:
ER =f(R=a+ aR (C2.2-15)

OpavH BapuaHT 3akntovaercs B npuHATMM 8o = 0 1 onpegeneHnm Tonbko ai. Ero MoxHo
obocHOBaTb TEM, 4YTO BCMEACTBME YCTAHOBKM Hyns, MO MeEHbLlen Mepe, Ans
BO3pacTaloLLMX Harpy3ok, norpellHocTb £(R = 0) aBToMaTUYEeCKN ABNSAETCS HYINeBOW:

E(R = f(R =aR (C2.2-16)

Opyrum BapmnaHTOM siBNAETCS onpeaeneHune koadpduumenta a (pasHoro ai B (C2.2-16))
B KayecTBe BCEX CpedHUX OTHOCUTENbHbIX MorpewHocTein g = jHj. 370 nossonser
BKMOYUTb MOrPELLUHOCTU MOKa3aHW HETTO Mocne onepauvMM TapupoBaHWUSA, €Cnn OHWU
ObInn onpeaeneHbl Npu KanopoBKe:

a=3(E/I)/n (C2.2-17)

OTW BblUMCNEHWS, 3a UcknoveHmem BapmaHTa (C2.2-17), MOXXHO BbIMOSTHATb, UCMOMb3ys
mMaTpuyHyto coopmyny B C2.2.1.

,El,pyrme BO3MOXHOCTU NpuBeneHbl aanee.

C2.2.2.1 JlnHenHyto perpeccutio cornacHo (C2.2-15) MOXHO BbIMOMHATL C  MOMOLLbIO
nporpammHoro obecneyveHus.

CooTtBeTcTBME MEXAY pe3ynbTataMmy 00bIMHO NpeacTaBnseT
«nepeceyeHne» 4 ao
«YrnoBOW KOIPPULNEHT» £ ai

OpHako npOCTbIX KapMaHHbIX KanbKynaTOPOB MOXET ObiTb HeQoCTaTOMHO  Ans
BbINONIHEHNS NIMHEMHON PErpeccunm Ha OCHOBAHUW OaHHbIX B3BELLUEHHOW MOrpeLuHoCTy,
Unn nnuHenHom perpeccumn ¢ ao = 0.

C2.2.2.2 [Ons ynpoLweHnsa nporpaMmMMpoOBaHus BbIYUCIIEHUIA C MOMOLLLID KOMMbOTEpPa HE B
MaTpM4HON 3anucu aanee GyaeT npeacTaBneHa COOTBETCTBYOLWast hopmMyna.

Ecnn npepnonaraetcs BbinonHeHue ycnosusa (C2.2-2a), MeTod Ha4uHAKT C NepBou
FIMHENHOWN perpeccum ¢ NCMonb3oBaHNEM:

p; = 1/u?(E) (C2.2-18a)

Ecnn (C2.2-2a) ewe He BbINOMHEHO, TO CTAHOAPTHOE OTKIOHEHWE MOOTOHKM MOXHO
onpeaenuTb B BUAE:

stdfit 52/ D=5" (C2.2-18b)

(n—npar)
Ha BTOpOM LWare criegyeT onpegenntb HOBble BECOBbIE KOIULMEHTLI B BUAE:
p’j=1/(u*(E) + stdf# (C2.2-18c)

C 3TUMM HOBbIMM BECOBBIMW KO3bhrLMeHTaMu crieqyeT onpeaenvTe HOBYIO NUHENHYIO
perpeccuio. [pu aTOM MeToae NUHerHas perpeccust yaooeneteopsieT ycrosuto (C2.2-2a).
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Ecnu uenb 3aknoyaeTtcs B BbiNonHeHMn 6onee orpaHnynTensHoro ycnosus (C2.2-2b),
BeposiTHa HeobxoammocTb BkmodeHus B (C2.2-18a) pobaBoyHOW COCTaBMsOLLEN
HeornpenerieHHoctTn, Sm. [lepBoHayanbHO Sm YCTaHaBNMBAKOT HYMNEBOW, 3aTeM Sm
yBENMYNBAIOT 4O TEX Nop, noka He ByaeT BbinonHeHo ycnosue (C2.2-2b). MpeanoxeHne
yBENUUUTL LWar Ans YBENUYEeHUs Sm MOXEeT 3aknoyaTbcs B ucnonssosaHun 1/10
paspeLueHnsi BECOB.

[nsi NpoCTOThI B CNEAYOLLMX BbIPAXEHUSIX ONyLLUeHbl nHaekcbljy I, E, p:

a) nuHerHas perpeccusa anga (C2.2-15):

_ YpEYpB-3pIYplE )
o = =5 5 T 5p1? (C2.2-15a)
_ Xp2plEZXpEYpI )
W = X pypP—(3p)? (C2.2-15b)
¥ =2p(@+al — B (C2.2-15¢)
2 _ SpP -
u“(ap) = S SHE-SpD? (C2.2-15d)
12(a) = =22 — (C2.2-15¢)
2p2pB-(¥pD?

I
covag, q) = % (C2.2-15f)

(C2.2-15) npumeHMMa pfns  annPOKCUMMMPOBAHHOW MNOrpewHoctTn otcdeta R u
HeonpeaeneHHOCTb annpokeumauum U(Eappr) 3agaeTcs ¢ NOMOLLbHO:

u?(Eyppr) = @U?(R) + 1 (ap)+Ru?(a;) + 2Rcofay, q) (C2.2-15g)

b) nuHenHasn perpeccus ¢ ao = 0:

a=YpIEYpE (C2.2-16a)
x?=Ypal - B} (C2.2-16b)
u’(a) =1 3pk. (C2.2-160¢)

(C2.2-16) npuvMeHMMa pfns  annpPOKCMMMPOBAHHOM MOrpewwHocTn otcdeta R un
npunucbiBaeMasi HeonpeaeneHHocTb U(Eappn 3agaeTcst ¢ NOMOLLbHO

U2 (Bappr) = Gu?(R+Ru?(a) (C2.2-16d)
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C3

C3.1

C3.2

C) cpegHve rpagueHThbl:

B paHHom BapuaHTe HeonpeaeneHHocTn pasHbl U(E/ ) = u(E)/ v p = 5-2/ uz(]:}).

a=QpHD) Xp (C2.2-17a)
x> =Ypla—E/P (C2.2-17Db)
u?(@) =1>p (C2.2-17¢)

(C2.2-17) npumeHuma Ans annpoKCMMUPOBaAHHOW MOrpellHoCcT oTcyeTa R, koTopoe
MOXeT OblTb Takke W annPOKCUMUPOBAHHBLIM MOKa3aHMEM, W HeonpeaereHHOCTb
annpokcumauun U(Eappr 3agaeTtcsi ¢ MOMOLLbIO:

u2(Byppr) = U(R+Ru?(a) . (C2.2-17d)

YUneHsbl, He 3aBUCSLLNE OT OTCYETOB

Ecnu He aBnsowmecs pyHKUMAMN NoKa3aHWs YreHbl He JatoT Kakoe-rnmbo oueHnBaemMoe
3Ha4eHve A5 NOrpPeLLHOCTX, KOTOPYIO B SKCrnyataumm cnegyeT oxuaaTs Ansd 4aHHOro
oTcyeTa, OHWM MOryT ObITb MOME3Hbl ANs MNOfyYeHus YykasaHHoW B 7.5.2 «obuwen
HeonpeaeneHHoCTU».

CpenHsAA NorpewHocTb
CpenHee 3Ha4yeHne Bcex NorpeLlHoCcTen paBHo:

E=F=_F (C3.1-1)

CO CTaHAapPTHbIM OTKITOHEeHNeM:

S(E) = V== S_1(E — B2 = Usppr (C3.1-2)

Mpumeydanue: Touky I= QE = @nenyet BknovaTth B Buae I, E1.

Korna E 6nusko Kk Hynio, B (7.5.2-2a) MmoxeT gobasnatbea Tonbke(E). B apyrvx cnydasx,
B yacTHocTv koraa | E| = u(W) cnepyeT ucnons3oeats (7.5.2-3a) ¢ u(W), ysenuueHnHoii

Ha Uappr=HE).

MakcumanbHas norpewHoOCTb
«Machmaanyro NOrpeLwHoCTb» cneayet noHMMaTb Kak Hanbornblee abcontTHoe
3Ha4YeHne Bcex I'IOFpGLLIHOCTGVI

Enax=1El___ (C3.2-1)

C3.21C EP = Emax (7.5.2-3a) 6ymerT o3HayaTb «OOLUyl HeonpedeneHHOCTb», KoTopas

OXBaTbIBaET MOy NOrpeLlHOCTb B Anana3oHe B3BELLIMBAHUA C BEPOSITHOCTLIO OXBaTa
6ornbLe 95 %. MNMpenmyLecTBo popmMysibl B TOM, YTO OHa MPOCTa U NOHSTHA.

C3.2.2 MNpuHnmasn paBHOMEpPHOE pacrnpenerieHne Bcex NorpeLHocTen B — MHUMOM! — gnanasoHe

+FEmax E9 MOXHO onpenenuTb Kak CTaHAapTHOE OTKIMOHEHMWE NOrpeLLHOCTEN:

E° = Enax/ /3 (C3.2-2)

AN noacTtaHoBku B (7.5.2-2a).
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NPUINOXEHUE D: OBO3HAYEHUA

B naHHOM npunoxeHun npmeeaeHbl 0603HaYeHUs 1 UX ONpeaeneHuns, Ucnorb3yemMble Gonee Yem
B OO4HOM pa3gerie OCHOBHOIO JAOKyMEHTa.

O6o03HauyeHune OnpepeneHue

D Lpend, nameHeHne BENMYNHLI BO BPEMEHMU
E MorpelwHocTb (MokasaHus)
I [NokasaHune Becos

Irer OnopHoe 3Ha4eHne Noka3aHus BeCOoB
Kt TemnepaTypHbI  KOIPDULMEHT, XapakTepusyeT YyBCTBUTESNbHOCTb

BECOB K U3BMEHEHMIO TeMMepaTypbl

L Harpyska Ha Becax

Max MakcnmanbsHaga Harpyska

Max BepxHui npegen AuanasoHa B3BeLMBAHUS C HaMMeEHbLUEen LIeHOW

aeneHna wkanbl

Max’ BepxHui npeden 3agaHHOro gnanasoHa B3BelwmnBaHus, Max'<Max
Min 3HayeHne Harpysku, HwKe KOTOpOro pesynbraT B3BELMBaHWUS MOXET
XapakTepm3oBaTbCs N30LITOYHOW OTHOCUMTENBHOWM NOrPELLIHOCTLI0 (U3 [2]
n[3])
Min’ HwxHWIA Npegen 3agaHHoOro AgnanasoHa B3selwwmsaHus, Min’ >Min
R lMokasaHue (OTCYET)BECOB, HE OTHOCSLLIEECH K UCTIbITAaTENBHON Harpyske
Rmin MwuHMManeHoOe nokasaHune
Rmnin,sF MwuvHMmanbHOe nokasaHue ans koadduuneHTa 3anaca >1
Reqg TpeboBaHue nonb3oBaTens K OTHOCUTENbHOW TOYHOCTU B3BELLMBAHNA
T Temnepartypa (B K)
Tol 3agaHHoe 3Ha4yeHune gonycka
U PaclumpeHHas HeonpeaeneHHOCTb
Ui O6Lwas paclumpeHHasn HeonpeaeneHHoCcTb
w PesynbTaT B3BELLMBAHWSA B BO3yXe
d LleHa geneHus wkanbl, pasHuua B eAuMHMLAX MacCbl OBYX COCEOHMX
nokasaHuiA NokKasblBaOLWEro YCTPOUCTBa
di HanmeHbluasn ueHa geneHus wkanbl
ar daktnyeckaa uUeHa geneHus wWkanbl <d, Wcnonb3oBaHHas nNpu
kanubposke
g MecTHOe yckopeHne cBOOOAHOro NageHus
k KoadhduumeHT oxeata
Ks KOcTMpoBOYHbIN KO3IDDPULMEHT
m Macca obbekTa
me YcnoBHOE 3Ha4YeHne Macchl, Kak NpaBuso, 3TasIOHHHON rMpwu
my HomuHanbHoe 3Ha4yeHne Maccbl 3TanOHHOM rMpu
Mt OnopHoe 3HavYeHne macchbl UCMbITaTENTbHON Harpy3ku
mpe MakcumanbHas [gonyckaemas MnorpewHocTb (MokasaHus, 3TanoHHON

rpwv 1 T.4.) B 3alaHHOM KOHTEKCTe

n Konu4yecTBo anemMeHTOB, Kak yKa3aHO B KaXX4oM crny4ae
p ATmocdepHoe gaBrieHne
S

t

CtaHgapTHOE OTKIMOHEHUEe (CpeaHeKBaapaTUYecKoe OTKIOHEHME)
Temnepatypa (°C)
u CraHgapTHas HeonpeaeneHHoCTb

Urel OTHocuTenbHas cTaHgapTHast HeonpeaeneHHOCTb, paBHas OTHOLLEHWHO
CTaHOapTHOW HeonpedenéHHOCTM K COOTBETCTBYHOLLEN OCHOBHON
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BENMYMHe
v Yucno cteneHelr cesobobl
p [MnoTHoCTL
Po CraHgapTHas nnoTHOCTb Bo3ayxa, po = 1,2 kr/m3
o lnoTHOCTbL BO3ayxa
o CtaHgapTHas NNOTHOCTbL cTaHgapTHOW rmpn,pe = 8000 kr/m?

UHpekc o3Hauvaet

B BblTankueatoLasa cuna sosgyxa (npu kannbposke)

D Apend

L npw Harpyske

N HOMWHAanbHOE 3Ha4YeHue

St aTanoHHas (macca)

T ncnbiTaTenbHoe

adj OCTUPOBOYHOE
appr annpokcMmMaums
buoy BblTankneatoLasa cuna sosgyxa (pesynostaT B3BeLUMBaHUSA)
cal KannbpoBo4yHoe
conv KOHBEKLMOHHOE

corr nonpasoYyHoe

dig OucKpeTusaumnd

ecc HeueHTpanbHOe HarpyxeHve

gl obuwee

i, J HymMepauus
instr BEChI

max MaKcuMaribHOe 3HaJYeHne U3 JaHHOW COBOKYMHOCTU
min MUHUMarbHOE 3Ha4YeHue U3 JaHHOW COBOKYMHOCTU
proc npoueaypa B3BeLLUMBaHUS

ref OropHoe

rel OTHOCUTENbHOE

rep NOBTOPSEMOCTb

S dhakTMyeckoe BO BpeMsi U3MepPEHNs

sub 3amMeLlaroLnn rpys

tare paboTa ycTponcTBa ypaBHOBELLUNBAHMSA Tapbl
temp TeMmnepaTtypHoe

time BpeMms

0 HyneBoe, 6e3 Harpysku

57




PMI”

20 r

NMPUNOXEHUE E: CBEEHUA O BbITANKUBAIOLLEN CUNE BO3YXA

E1

E2

B paHHOM npunoxeHwn npuBefeHbl OOMNOSHUTENbHbIE CBEAEHUS ANA MOornpaBKM Ha
BbITanK1BaoLLyo CUry Bo3ayxa, paccmarpvsaemon B 7.1.2.2.

MNoTHOCTbL 3TaNOHHLIX rNMpb

Ecnn nnoTtHoCTb 3TanoHHOM rMpu P U ee cTaHgapTHas HeonpegeneHHocTb U(P)
HEN3BECTHbI, AM9 Mpb KnaccoB TodHOCTM ¢ Eno M cornacHo OIML R111 MoxXHO
ncnonb3oBaTh crneayrowmne 3HadeHns (B3saTo us [4], Tabnuua B7).

Cnnas/maTepuman MpuHaTan CraHpapTHas
NNOTHOCTb P,Kr/M* | HeonpeAeneHHOCTb
u(p), krim?®
Hensnnbbep 8 600 85
JlaTyHb 8 400 85
HepxaBetoLlasn cranb 7 950 70
Yrnepogucrtas cranb 7 700 100
XKeneso 7 800 100
UyryH (6enbin) 7 700 200
UyryH (cepbin) 7 100 300
AntoMUHUIA 2700 65

Ona rmpb € NOAFOHOYHOW MOSIOCTLIO, 3amnoOSIHEHHOW 3HAaYUTENbHbIM KONMMYECTBOM
MaTepmana oTnuyalLlencsa nnoTHocTu, B [4] AaHa dopmyna ana pacdeta obwen
NSIOTHOCTU TaKOM rMpu.

BbiTankuBarowas cuna Bosayxa Ans rupb, coorBetcreyowmnx OIMLR 11 1

Kak ykasaHo B nogctpodHom npumedanun k 7.1.2.2, OIML R111 Tpebyet, 4TOObI
NNOTHOCTb 3TaNOHHOW TMPWU Haxoawunacb B ONpedeneHHblX npegenax, CBSA3aHHbIX C
MakcMMaribHOM [OMycKaeMOoW MOrpeLlHOCTbLIO MPE U onpefeneHHbIM  U3MEeHEHNeM
NNOTHOCTM BO3Ayxa. 3Ha4YeHMsa mpe nNponopumMoHanbHbl HOMUHANbHOMY 3HAYEHUIO ANs
rmpb maccon 100 r n 6onee. 3T0 NO3BONSAET OLLEHUTb OTHOCUTENbLHYIO HEONpPEENEeHHOCTb
Urel(drmB). CooTBeTcTByloWMEe opMynbl  ANA  Cry4aeB C  OCTMPOBKOW BECOB
HenocpeacTBEHHO nepen kanubposkon (7.1.2-5¢) n 6e3 OCTUPOBKM BECOB Nepes
kannbposkon (7.1.2-5d) npmBeaeHsbl B Tabnuue E2.1 ana knaccos To4HOCTU € E; no M.

Ona mpb ¢ M < 50 r 3HaveHus mpenpueegeHsl B OIMLR111, oTHocuTenbHoe
3Ha4yeHve MpPATN yBenmumBaeTcs C yMeHbLleHneM macchl. [Ing aTux rupb B Tabnuue
E2.1 npuBeaeHbl abCONOTHbIE CTAHAAPTHbIE HEONpPEaeneHHOCTH

u(dnme) = Ure(dme) M.

3HayeHus un3 Tabnuubl E2.1 MOXHO wucnonb3oBaTb AN OUEHKWM BKNaga B
HeonpeneneHHOCTb, ECIN Ha BbiTAaNKMBaOLLYHO CUIy BO3ayXa nonpaBka He BHOCUTCS.
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Ta6bnuua E2.1: CraHpapTHaas HeonpeneneHHOCTb MOMPaBKU Ha BbITaNKUBaKLWWY CUNy
BO34yXa Ans cTaHAapTHbIX M’Mpb, cooTBeTcTBYOWMX OIM LR 111

Pac4éTbl BbiNONHEHbl cornacHo 7.1.2.2 Ang cnyyaeB C HOCTUPOBKOW BECOB HEMOCPEACTBEHHO
nepepg kanubposkon (7.1.2-5¢), Ua, n 6e3 1CTUPOBKM BECOB nepes kanubposkon (7.1.2-5d), Us.

Knacc E2 Knacc F+1 Knacc F2 Knacc M1
I, mpe,| U, Us, mpe,| Uua, Us, mpe,| Uua, Ue, mpe,| U, Us,
r Mr Mr Mr Mr Mmr Mr Mmr Mr Mr Mr Mr Mr

50 0,100 | 0,014 | 0,447 | 0,30 | 0,043 | 0,476 | 1,00 | 0,14 | 0,58 3,0 0,43 | 0,87
20 0,080 | 0,012 | 0,185 | 0,25 | 0,036 | 0,209 | 0,80 | 0,12 | 0,29 2,5 0,36 | 0,53
10 0,060 | 0,009 | 0,095 | 0,20 | 0,029 | 0,115 | 0,60 | 0,09 | 0,17 2,0 0,29 | 0,38
5 0,050 | 0,007 | 0,051 | 0,16 | 0,023 | 0,066 | 0,50 | 0,07 | 0,12 1,6 0,23 | 0,27
2 0,040 | 0,006 | 0,023 | 0,12 | 0,017 | 0,035 | 0,40 | 0,06 | 0,08 1,2 0,17 | 0,19
1 0,030 | 0,004 | 0,013 | 0,10 | 0,014 | 0,023 | 0,30 | 0,04 | 0,05 1,0 0,14 | 0,15
0,5 | 0,025 0,004 | 0,008 | 0,08 |0,012|0,016 | 0,25 | 0,04 | 0,04 0,8 0,12 | 0,12
0,2 |0,020 | 0,003 | 0,005 | 0,06 | 0,009 | 0,010 | 0,20 | 0,03 | 0,03 0,6 0,09 | 0,09
0,1 0,016 | 0,002 | 0,003 | 0,05 | 0,007 | 0,008 | 0,16 | 0,02 | 0,02 0,5 0,07 | 0,07

OTHOCUTENbHblE Npeaenb! oNyCKaeMon NOrpeLHoCcTy ( Mpe/ 1#) U OTHOCUTENbHbIE CTaHAaPTHbIE
HeonpeAeneHHOCTU Urel(S/718), MI/KF, Ans rmpb maccoi 100 r 1 Gonblue

Knacc E2 Knacc F+ Knacc F2 Knacc M1
mpe/| ueA | UreaB | mpe/| weA | UreB | mpe/| urelA | ke B | mpe/| ureA | UrelB
mN mN mN mn
MI/Kr Mr/Kr MI/Kr MI/Kr
2100 | 160 | 0,23 | 8,89 | 500 | 0,72 | 9,38 | 16,0 | 2,31 11,0 | 50,0 | 7,22 | 15,88
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NPUNOXEHMUE F: BIIMAHUE KOHBEKLWUUA

F1

B 4.2.3 06bAACHEHO U3MEHEHNe HabntogaemMon Macebl AfMkonvPa3HOCTbO TeMnepaTtyp AT
3TanoHHOM rMpK 1 okpyxxatowero Bo3gyxa. lNpeacraBneHHble aanee 6onee nogpobHble
CcBeOEeHUsA NO3BONAT OLeHMBATb CUTyauuu, B KOTOPbIX BAWSHME KOHBEKUWUW OOSMKHO
ObITb Y4TEHO B HEONPEAENEHHOCTM KanMBpOBKMU.

Bce npuBegeHHble B criedylolwmnx Tabnvuax 3HayeHUs paccyuTaHbl Ha OcHoBaHuu [7].
CooTBeTcTBYOLIME (POPMYMbI M UCMNONb3yeMble MNapaMeTpbl 30ecb He NpUBOOSATCS.
MpuBeaeHbl TONbKO OCHOBHas hopMyna 1 o6s3aTenbHble YCNoBUS.

PaccmaTpuBaeMmsblin BONPOC AOCTAaTOYHO CMOXEH Kak B caMon doM3nKe, Tak U B OLLEHKE
3KCnepuMeHTarnbHbIX pe3ynbTaToB. [MpeunsnoHHOCTb NpeacTaBneHHbIX HUKE 3HaYEeHU
He cnegyeT nepeoueHnBaThb.

CooTHOLIEeHMe MeXAay TeMnepaTypor U BpeMeHeMm

HauyanbHas pasHocTb TemnepaTyp ATo cHwkaeTcs co BpeMeHeM Al Bcneacteue
TennoobmeHa Mexay rMpen un okpyxawwum BosgyxoM. CkopocTb TennoobmeHa B
[AOCTaTOYHOW CTENEHN He3aBUcKMMa OT 3HakaATo, NOITOMY HarpeB NN oxNaxaeHue rmpu
NPOUCXOOUT 32 OQUHAKOBbIE MHTEPBAsibl BPEMEHW.

Ha pucyHke F1.1 nokasaHbl HEKOTOPbIE NPUMEPLI peaynbTaTa akknumaTtmsaumm. HaumHas

C Ha4danbHou pasHocTn TemnepaTyp 10 K, nokasaHbl 3Ha4eHUA PaKTUYECKON PasHOCTH
Temnepatyp AT nocne pasnuyHbiX NMPOMEXYTKOB BPEMEHW akknumaTtusaumum ans 4
pasnuyHbIX rMpb. MpY NOMeLLeHbl Ha Tpex AOCTaTOYHO TOHKMX KomnoHkax u3 [MBX Ha
«OTKpbITOM BO3ayxe». [Ins cpaBHeHUst nokasaHaAT ans rmpum 1 kr, NOMeLLEHHOW Ha Takue
XXe CTOMKM, HO HAKPbITOW CTEKIMAHHBIM KOITOKONTOM, YMEHbLUAKLWLMM KOHBEKLMOHHbLIA MNOTOK
Bo3ayxa. BugHo, 4To 1M3-3a npuMeHeHnst CTEKNAHHOrO korokona Tpebyetca B 1,5-2 pasa
Gonblue BpeMeHWN Ansi JOCTUMXKEHMUST TAKOTO e CHIDKEHUS AT,

Ccbinku B [7]: dpopmyna (21) n napameTpbl gns cnydaes 3b n 3c B Tabnuue 4.
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PucyHok F1.1: AKknumaTtusaums 3TanoHHbIX TfMpb

AkknumaTusauma HadmHaa c ATo = 10 K

10 —8— m=50«kr
o ot m =10 kr
v

——p—— m=1kr
6

I

1 b \ \ = m =0,1kr
1\
—= - =iln = =1k,
\;1. . \1\ "*---,___“ - HmaKpbliraﬂ
. o8 ——
] . \\"--‘__*_
a \" R 2 —

—%
0 5 10 15 20

- Ay

ra

PasHocTb Temnepatyp AT [K]

(= ]

Bpemsa akknumatunsaumm t [4]

B T1abnuuax F1.2 n F1.3 npuBedeHbl 3Ha4YeHMs BpeMeHM akknumatmsauum At gns
3TarnoHHbIX I'MpPb, KOTOPbIE CreayeT BblAEPKMBATb A5 CHXKEHUA Pa3HOCTU TeMnepaTtyp
c AT100 meHbLuero AT2. Ycnosusi TennoobmeHa Takue e, Kak Ha pucyHke F1.1: Tabnuvua

F1.2 ansa rupb maccon ot «m= 0,1 kr» go «/m= 50 kr»; Tabnuua F1.3 kak ana «m= 1 kr,
HaKpbITOM KOSMaKkoM.

B peanbHbIX YCNnoBusiX 3Ha4YEHUsI BPEMEHN akKNMMaTusaumm MoryT ObiTb MeHbLue npu
NOMELLEHMMN TMPb HENOCPEACTBEHHO HA TENTONPOBOAHYO OMOPY MK, HA0OOPOT, ObITh
fonbLue Npy YacTUYHOM pa3MeLLeHUn Tnpu B pyTnspe.

Ccbinku B [7]: hopmyna (26) n napameTpbl gns cnydaes 3b, 3¢ B Tabnuue 4.
Tabnuua F1.2 UHTepBanbl BpeMeHU ANA CTYNeH4YaToro CHWMXKEeHUSi pPa3HOCTU

TemnepaTtyp
MMpw, CTOSILLIME Ha TPeX JOCTaTOYHO TOHKMX KOMOHKax 13 MBX Ha OTKpbITOM BO3ayXe.

Bpems akknumaTtusauuu ana goctmkeHns AT n3 6nvkanwero 6onbLiero
AT,cnyyan 3b, MUH.
AT, K
m, Kr ot 20 ot 15 ot 10 oT7p0 | otr5p00 | or3 00 | oT2 0
Jo15K | po10K | po7K 5K 3K 2K 1K
50 149,9 225,3 2124 2311 347,9 298,0 555,8
20 96,2 144,0 135,2 135,0 219,2 186,6 345,5
10 68,3 101,9 95,3 94,8 153,3 129,9 239,1
5 48,1 71,6 66,7 66,1 106,5 89,7 164,2
2 30,0 44 .4 41,2 40,6 65,0 54,4 98,8
1 20,8 30,7 28,3 27,8 44,3 37,0 66,7
0,5 14,3 21,0 19,3 18,9 30,0 24,9 447
0,2 8,6 12,6 11,6 11,3 17,8 14,6 26,1
0,1 5,8 8,5 7,8 7,5 11,8 9,7 17,2
0,05 3,9 5,7 52 5,0 7,8 6,4 11,3
0,02 2,3 3,3 3,0 29 4,5 3,7 6,4
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F2

Bpems akknumatusauum ans goctmxkenns AT us 6nvkanwero 60mnbLuero
AT,cny4ain 3b, MUH.

AT, K
m, Kr ot 20 ot 15 ot 10 orT7p00 | oT5pm0 | oT3 40 | oT 2 OO
no15K | po10K | po7K 5K 3K 2K 1K
0,01 1,5 2,2 2,0 1,9 29 24 4,2

Mpumepsb! ana rmpn 1 kr:
ansi cHukennst AT ¢ 20 go 15 K tpebyetcsa 20,8 MuH,
ans cHmwkenus AT ot 15 go 10 K Tpebyetca 30,7 MUH,
ansi cHuwkenns AT ot 10 go 5 K Tpebyetcs 28,3 MuH + 27,8 MunH = 56,1 MUH.

Tabnuua F1.3 UHTepBanbl BpeMeHM ANA CTYNeH4YaToro CHMXXEeHUsi Pa3HOCTU
TemMneparyp

rl/lpl/l, cToduwne Ha Tpex 4OCTaTO4YHO TOHKUX KOJTOHKax U3 MBX u HaKpbITbl€ CTEKNMAHHbIM
KOJTOKOJ1OM.

Bpemsa akknumaTusauum ana goctmkenus AT n3 6nvkanwero Gonbuiero AT,
cnyyan 3b, MuH.
AT, K
m, Kr ot 20 ot 15 ot 10 or7p0 | ot500 | oT3 g0 | oT2 g0
pJo15K | po10K | po7K 5K 3K 2K 1K
50 154,2 235,9 226,9 232,1 388,7 3427 664,1
20 103,8 158,6 152,4 155,6 260,2 228,9 4422
10 76,8 117,2 112,4 114,7 191,5 168,1 324,0
5 56,7 86,4 82,8 84,3 140,5 123,1 236,5
2 37,8 57,5 54,9 55,8 92,8 81,0 155,0
1 27,7 421 40,1 40,7 67,5 58,8 112,0
0,5 20,2 30,7 29,2 29,6 48,9 42,4 80,5
0,2 13,3 20,1 19,1 19,2 31,7 27,3 51,6
0,1 9,6 14,5 13,7 13,8 22,6 19,5 36,6
0,05 6,9 10,4 9,8 9,9 16,1 13,8 25,7
0,02 4,4 6,7 6,3 6,2 10,2 8,6 16,0
0,01 3,2 4,7 4.4 4.4 7.1 6,0 11,1

N3meHeHne Habnrogaemon macchbl

MoTok BO3ayXxa, Bbl3blBaEMbI pa3HOCTLIO TeMnepaTtyp AT, HanpaBrneH BBEpPX, ECNU rMps
Tennee (AT> 0) okpyxkatollero Bosgyxa, M BHU3, ecnu oHa xonoaHeeA(< 0). lMoTok
BO34yXa CcO34aeT CUIbl TPEHUSI HA BEPTMKANbHOM NOBEPXHOCTM MMPU, 1 BbiTankueawLlmne
UNu paesuwme yCUnnsi Ha ee ropu3oHTalnbHbIX MOBEPXHOCTSAX, Bbl3blBas WU3MEHeHue

AMconvHabntogaemon maccel. 'py3onpreMHoe YCTPOMCTBO BECOB TakXKe BHOCUT BKNaj B
N3MEHEHME MacChbl, HO €ro XxapakTep eLle He NccrnegoBaH NOMHOCTLH.

OKCneprMMEeHTbI NOKa3bIBaloT, YTO abCONOTHbIE 3HAYEHUSI M3BMEHEHU 0ObIYHO MEHbLLE
ana AT< 0, yem gna AT> 0. CnepoBaTernbHO, UMEET CMbICST BbIYUCIIATL WU3MEHEHMUS
Macchbl Ans abcontoTHbIX 3Ha4YeHu AT, ucnonbays napameTpbl ans AT> 0.

B Tabnuue F2.1 gaHbl 3HaYeHUSAAMkonv4Ns 3TaNOHHbLIX TMPb NPU Pa3HOCTSX TeMnepaTyp
AT, npuvBegéHHbix B Tabnuuax F1.2 u F1.3. OHM nonyyeHbl Ha OCHOBaHWU
9KCMEPMMEHTOB, BbINOSIHEHHbLIX HA KOMMAapaTope MacCbl C MOBOPOTHbIM CTONIOM AN
CMEHbl TUPb BHYTPWU CTEKNsiHHOro kopnyca. [lpeobnagatowme npu  kanubposke
«06bIYHbIX» BECOB YCNOBWS pasnuyaloTcs, 3HavyeHus B Tabnvue cnegyeT NpuHUMaTh B
Ka4yeCTBE OLIEHOK BINSAHUN, KOTOPbIE MOXHO OXMAaTb NPy dakTU4eCcKon KannbpoBkKe.

62



PMI”

20 r

Ccbinku B [7]: dpopmyna (34) n napameTpbl Ans cnyvas 3d B Tabnuue 4.

Tabnuua F2.1 NameHeHne HabngaemMon Mmaccbl Aflkonv

N3meHeHne Macchl 3TanOHHbIX Mpb AfTkonvPU 384aHHbLIX PA3HOCTAX TemnepaTyp
AT, Mr
AT, K
m,xr 20 15 10 7 5 3 2 1
50 113,23 | 87,06 | 60,23 | 43,65 | 32,27 | 20,47 14,30 7,79
20 49,23 | 38,00 | 26,43 19,25 14,30 9,14 6,42 3,53
0 26,43 20,47 14,30 10,45 7,79 5,01 3,53 1,96
5 14,30 11,10 7,79 5,72 4,28 2,76 1,96 1,09
2 6,42 5,01 3,53 2,61 1,96 1,27 0,91 0,51
1

[N

3,53 2,76 1,96 1,45 1,09 0,72 0,51 0,29
0,5 1,96 1,54 1,09 0,81 0,61 0,40 0,29 0,17
0,2 0,91 0,72 0,51 0,38 0,29 0,19 0,14 0,08
0,1 0,51 0,40 0,29 0,22 0,17 0,11 0,08 0,05
0,05 0,29 0,23 0,17 0,12 0,09 0,06 0,05 0,03
0,02 0,14 0,11 0,08 0,06 0,05 0,03 0,02 0,01

0,01 0,08 0,06 0,05 0,03 0,03 0,02 0,01 0,01

3HaveHunst n3 Tabnuubl MOXHO CpaBHMBATb C HeonpeaeneHHOCTbIo KaJ'IVI6pOBKI/I, mnmc
3afdaHHbIM O0NYyCKOM AnA 3TanOHHbIX TMPb, UCMNOJNb3yeMbIX AO11A KaJ'IVI6pOBKVI, C Tewm,

4TOObI OLIEHNTBL MOTYT N hakTUYeckme 3Ha4YeHUAAT BbI3BaTb 3HAYMTENbHOE N3MEHEHNE
HabnogaemMon maccsl.

B kauyectBe npumepa B Tabnuue F2.2 npuBegeHbl pasHOCTM TemnepaTtyp, KOTopble,
BEPOATHO, BbI3bIBAOT AN rmpb, cootBeTcTBytowmx OIMLR1 11, wunamMeHeHuss macchbl

AlTcony HE MpeBbiaoWmne onpeneneHHole npegensl. Ong cpaBHEHUS UCMOMb30BaHbI
JaHHble n3 Tabnuubl F2.1.

PaccmatpuBaemble npegensl 3TO - MakCUMarbHble JoMNyCKaeMble norpewwHocTi n 1/3 ot
HUX.

MoxxHO nonaratb, YTO C TakuMu NpeaenamMmn BInaHNE KOHBEKLIMM BaXXHO TOMbKO ANS rpb
knaccoB F1 OIMLR111unu BbiLe.

Tabnuua F2.2 TemnepaTypHble orpaHM4yeHus ans 3agaHHbIX AfMkonv
ATa = pasHocTb TeMnepatyp Ans Alkon& Mpe

ATB = pa3HoCTb Temnepatyp ans Alcons Mmpe 3

PasHoctvt ATa Ans AlMkon® MpPen ATsanst AMeons MpPEs
Knacc E2 Knacc F1
N, Kr mpemr ATp, K ATg, K mpemr ATa, K ATg, K

50 75 12 4 250 >20 12
20 30 11 3 100 >20 11
10 15 10 3 50 >20 10
5 7,5 10 3 25 >20 10
2 3 9 1 10 >20 9
1 1,5 7 1 5 >20 7
0,5 0,75 6 1 2,5 >20 6
0,2 0,30 5 1 1,0 >20 5
0,1 0,15 4 1 0,50 >20 4
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PasHoctv ATa ans ANMkon& MpPen ATsans AMeons MpPEs3
Knacc E2 Knacc F+
I, Kr mpemr ATa K ATg, K mpemr ATa, K ATg, K
0,05 0,10 6 1 0,30 >20 6
0,02 0,08 10 2 0,25 >20 10
0,01 0,06 15 3 0,20 >20 15

NPUNOXEHUE G: MMUHUMAJIbHAA MACCA

MuHMManbHasi Macca 3TO - HauMeHbllee KonuyecTBo obpasua, Tpebyemoro ans
HaBECKM, TONbKO YTOObI 06eCneYnTb 3afaHHy0 OTHOCUTENBHYI0 TOYHOCTb B3BeLUMBaHMs [13].

CnepoBaTenbHO, NPV B3BELUMBAHUN HEKOTOPOro KOMMYEecTBa Rin, NpeacTaBnsioLLero
MUHMMarnbHY0 — Maccy, OTHOCWUTENbHasi HeONpeaereHHOCTb W3MEPEeHUn  pesynbTaTa
B3BELLUMBaHNA paBHa TpebyemMol OTHOCMTENbHON TOYHOCTY B3BELLUMBAHUS Req, MO3TOMY:

U(Bnin)
Rmnin

= Req (G-1)

310 npnBOoOUT K cneayrouiemMmy COOTHOLWLEeHUo, onncbiBalowemMy MMHUMarbHyO Maccy:

- U(R'nin)
-R’nln - Req

(G-2)

OOLWenpuHATON NpaKTUKOW SBNSAETCS  3adaHue Monb3oBaTensiMvM  onpenerieHHbIX
TpeboBaHMA K METPOSIOrMYECKMM XapakTePUCTUKaM BeCcOB (TexHuyeckne TpeboBaHuA
nonb3oatensi). O6bIMHO OHW 3aJatoT BepXHMEe rpaHuubl AN 3HA4YEeHWU HeonpeaeneHHOCTU
N3MEpPEHWIA, MpUeMnemble AOns OnpedenéHHoM 3agayn B3BewwMBaHMS. VIHbIMM - crioBamu,
nonb3oBaTeNM CCbINATCA Ha TpeboBaHMS K TOYHOCTM MNpoLecca B3BELUMBAHUS WNU K
AONYCTUMbIM OTKITOHEHUSIM NPV B3BELUMBAHMU. Takke O4YeHb 4acTo MONb30BaTeENU LOSIKHbI
npuaepXmBaTbCA HOPMATMBHbIX [OKYMEHTOB, KOTOpble npedycMartpuBatoT cobniogeHue
onpeaeneHHoro TpeboBaHUSA K HeonpeaeneHHoCTU uamepeHuin. Kak npaBuno, TpeboBaHus
NpMBOAAT B BUOE OTHOCUTENbHOIO 3HAYeHWs, Hanpumep, OTHOCUTENbHas HeonpeaeneHHOCTb
namepenun 0,1 %.

OOblMHO [OnNA  OLEHKM CcrnocobHOCTUM BEeCcOB COOTBETCTBOBATb
TpeboBaHMsIM NoNb3oBaTENS UCNOSb3YHOT 06LLYI0 HEONPEAENEHHOCTD.

onpeaenéHHbIM

O6L|J,y|'0 HeonpeaeneHHoOCTb, KaK npaBuiio, annpoKCUMUPYHOT TIMHENHbIM ypaBHEHNEM
(7.5.2-3¢)

Up(W) = UW = 0 +{["3MO1/MaxR HalR = g+ B+ R (G-3)
OTHocUTenbHas obuas HeonpeaeneHHoOCTb, Takum obpasom, ABnseTcs
rmnepbonunyeckon yHKUMEN [Mmak 8 opuauHasie — rpum. rnepes.]  onpeaensieTcsl B BuAE:
UgW)  a
UprelW) == =22 4 g, (G-4)
[nsa 3apgaHHoro TpeboBaHMsa TOYHOCTU, Req, TONbKO B3BELUMBAHUS C:
Ugl,rel(vv) < Regq (G-5)

oTBe4arloT COOTBETCTBYHOLLEMY Tpe6OBaHVIIO nonb3oBartend. CnegosaTernibHO, TOMbKO
B3BELLUNBaAHNA C OTCHETOM:
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_ 9 ]
e (G-6)

MMEeT OTHOCUTESTbHYIO o6u.1y+o HeonpeaneneHHoCTb U3MepeHnA MeHblle YCTaHOBJITIEHHOIoO
nonb3oBaTtesiemM onpeneneHHoro TPGGOBaHMﬂ, M NO3TOMY nNpuemMriemMbl. I'Ipeneanoe 3Ha4veHune,
T.€. HAUMEHbLUWIA pe3ynbtaTt B3BeLWWNBaHUA, oTBEeYaroLLnin Tpe6OBaHVIFIM nonb3oBaTtenid, paBHO:

Ruin = oz (G-7)

N HasblBaeTcsa «MUHMManbHaa maccay». lcxood M3 aToro 3Ha4veHusi, Nofb3oBaTenb MOXET
onpegennTtb COOTBETCTBYyHOLWME CTaHOAPTHbIE pa6oqme npouenypbl, KOTOPbIE obecne4ymBatoT
eMy B3BelwunBaHME Ha BeCaX, COOTBEeTCTByHOLLNEe Tpe6OBaHVIFIM K MWHMUMarnbHOMW Macce, T.e.
B3BeLUMBaHME TOJIbKO MacCC, KOTOpbIe MNnpeBbIllakoT MUHUMaribHYO Maccy.

Tak Kak oueHka HeonpedeneHHOCTM W3MEpPEeHUn B 3JKchnyaTaumm MoxeT ObiTb
3aTpygHeHa Mo MpuvYMHE TakMx (QaKTOPOB Kak: YPOBHW BUOpauuKM, CKBO3HSKW, BIUSHWS,
obycnoBneHHble onepatopoM, W T.A4., WM BCREeAcTBME cheunduiecknx ocobeHHocTemn
B3BELLUMBAHUSA: HaNpPUMeEpP, HABECKU C ONEeKTPOCTaTUYECKMM 3apsiioM, MarHUTHbIE MeLlankm u
T.4., BBOAUTCA KOadhnumeHT 3anaca.

KoadhpmuneHT 3anaca SF npegcrasnseTt cobon 4ncno bonbliee equHULbl, Ha KOTopoe
aenat Req (TpeboBaHne nonb3oBatens). Lienb 3akntoyaeTcs B obecnevyeHnn OTHOCUTENBLHON
obwen HeonpeaeneHHOCTU M3MEPEeHUn He npeBblilwarwen 3HadeHuss Req, OeneHHoro Ha
KoadhdUUMEHT 3anaca. JTO rapaHTUpyeT TO, YTO, HE CMOTPSA Ha BO3AENCTBME OKPYKatoLLen
cpeabl Unn 0ocobeHHOCTM B3BELUMBAHWUA, OKa3blBalOLWMX 3aMETHOE BNUSHWE Ha pes3ynbrar
N3MEPEHUI N CMOCOBHbIX YBENUYMBATb HEONPEAENEHHOCTb U3MEPEHUN BbIWE HEKOTOPOro
YPOBHS, oueHuMBaemMoro obLier HeonpedeneHHOCTbIO, C BbICOKOM CTEMNeHbld NOOCTPaxOBKW,
TpeboBaHme nonb3oBaTens Req dyaeT BbINOSIHEHO.

Ugire(W) = Req/ SF (G-8)

|_|03TOMy MWUHUMaAlbHYO Maccy C KOS(*)(*)VILI,VIGHTOM 3anaca MOXHO paccynTaTb Kak:

agi*SF

Rnin SF= 7q—grsr (G-9)

Monb3oBaTenb oTBevaeT 3a onpeneneHve koadduumeHta 3anaca B 3aBMCUMOCTU OT
CTENneHn, C KOTOPOW BO3LENCTME OKpYXKalollenh cpedbl U 0CODEHHOCTU B3BELUMBAHUA MOTYT
OKasblBaTb BIMSHME Ha HeonpeneneHHOCTb U3MePEHU.

CnepgyeT oTMETUTb, YTO MUHMMArbHas Macca OTHOCUTCS K M3MEPSIEMOM Ha BECax Macce HeTTO
(macce HaBecku), T.e. 4ns BbiNoNHeHNs TpeboBaHWs Nonb3oBaTensa Req Maccy TapHOM EMKOCTU
yunTbiBaTb He crneayet. [103ToMy MMHMManbHYK Maccy 4acTo Ha3bliBalOT «MUHUMAaNbHOWN
MacCOn HaBEeCKN».
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PucyHok G.1: HeonpeaenéHHOCTb 3MepeHumn

OTHocuTenbHas HeonpeaeneHHOCTb u3mepeHnit [%)= AbcontoTHas HeonpeaeneHHoCTb
AbcontoTHas HeonpeaeneHHOCTb n3MepeHui/ Macca) n3mepenun [mr]

TOYHOCTb B3BELIUBAHMA
[%]

K

HeonpeaeneHHocTb U
[mr unu %]

MNpepen TouHoCTH: Macca [r] Max
MuHumManbHasa macca HaBecKm

A6contoTHasa (3eneHas NUHWUS) MU OTHOCUTENbHAsA (CUHAA NUHWUS) HeonpeneneHHOCTU
n3amepeHuin maccel. [Npegen TOMHOCTM BECOB, TaK Ha3blBaeMOe, MMHMMAIbHOE 3HAa4YeHNe
Maccbl HaeecKku, npeactaBnseT Ccobon TOYKY nepecevyeHusi  OTHOCUMTENbHOM
HeonpeneneHHoCTN n3MepeHnii n Tpebyemor TOYHOCTY B3BELLMBAHMS.

NPUNOXEHWE H: MPUMEPbI

MpvMepbl, NpeacTaBneHHble B JaHHOM NPUNOXEHUWN, 4EeMOHCTPUPYIOT pasHble BapuaHThbl
TOro, Kak MOMOXEeHMWsl, coaepXKalimMecs B HaCTOsILLEM PYKOBOACTBE, MOryT OblTb KOPPEKTHO
ncnonb3oBaHbl. OHM He yKa3blBalOT HA NPEANOYTUTENBHOCTb KaKUX-NTMGO OTAENbHbIX Npoleayp
MO OTHOLLUEHMIO K TeM, AN KOTOPbIX MPUMEpPbI HE NPUBEAEHBI.

Ecnn KaJ'II/I6pOBO'~IHaFI na6opaTopV|ﬂ npegno4vnTaeTt gencrteoeatb B MOMHOM
COOTBETCTBUMN C OOHMM U3 NPUBEAEHHBIX NPUMEPOB, OHA MOXET NPUBOAUTL CCbIJTIKY Ha Hero B
CBOEM pyKoBOACTBE NO Ka4eCTBYy U B nobom BblaaBaeMoM CepTVI(*)MKaTe.

Mpumepbl H1, H2 n H3 npeacraenaioT 0CHOBHOM NOAX04 K ONpeaerneHnIo NorpeLlHoCTy
N HeonpeaeneHHocTen npu kanubposke. Mpumep H4 nemoHcTpupyeT Gonee CnoXHbIN NOAXOA4,.

MpmevaHus: 1. B ceptudmkate p[ormkHa cogepaTbCs BCH, HACKONbKO
BO3MOXHO, WH(opmaums, npusegeHHas B Hn.1, un, ecnu
NPUMEHMMO, MO MEHbLUEN Mepe, Ta, YTO BblOerieHa XXUPHbIM
wpudptom B HN.2 n HNn.3, rae Hn = H1, H2...

2. [na HarnsgHoOCTW 3HadeHus B npuMepax AadHbl ¢ 6onbLinm
YMCIIOM paspsiaoB, 4YeM MOXeT ObiTb B KannbpoBOYHOM
cepTudmkare.

3. [nsa paBHOMeEpPHbIX pacnpeaeneHnii npuHnmaeTca 6eckoHeuHoe
4Yncrno creneHen csobogbl.

H1 Becbl Ha Harpy3Ky 220 r ¢ ueHown aeneHus wkanbl 0,1 Mr

NMpepBapuTensHoe 3ame4vyaHue:

MNMpoaemoHcTpupoBaHa kannbposka nabopaTopHbIX BecoB. [prmep nokasbiBaeT NOMHY
CTaHAapTHYIO npoueaypy Ana MNpefcTaBrieHust pe3ynbTaToB U3MEPEHUMW U COOTBETCTBYHOLLMX
HeonpeaeneHHoCTeN, Kak aTo Aenaetcs 6onbWMHCTBOM nabopaTtopuin. AnNbTepHATUBHBIN METOA
C Y4ETOM BIIMSIHU BbITankMBatLLEen CUMbl BO3ayxa U KOHBEKLUWN TakKe npeacTaBneH B Buae
BapuaHTa 2 (BblaerneH KypcrMBoOM).
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MNepBasa curtyaums: HOCTMpoOBKa YYBCTBUTENLHOCTU BbINONHAETCA HE3aBUMCUMO OT
KannopoBKu

H1.1/A YcnoBus, npu KOTOpPbIX BbINOMHAETCA KannbpoBka

Mpubop

OneKTpoHHbIe BeChbl, oNnucaHne u naeHTudmkKaums

MakcumanbHas
Harpy3ka Max/ LleHa
aeneHua wkansl d

220r /0,1 mr

TemnepaTtypHbIi

Kt =1,5x 10 -8/K (U3 pykoBoaCTBa M3roTOBUTENS); HEOO-

XOOUM  TOMbKO nsi acyeta HeonpeaeneHHOCTU
KoappurumeHT A A P peA

pe3ynbTaTa B3BELLMBAHUS.

PaboTaeT aBTOMaTnyecky nocrie BKIOYEHNSI BECOB U Npu
BctpoeHHoe

AT =z 3 K. Heobxooumo Tombko Ansa pacyeta
1CTUPOBOTIHOS HeornpeneneHHoCcTH esynbrarta B3BELUMBAHUS
YCTPOWCTBO pea pesy '

CocTosiHME: aKTUBHO.
KOcTtupoBka

He HOCTUPYHOTCA HenocpeAcTBEHHO nepen
ucnonHuTenem ¥

KannbpoBKOW.
KanuopoBKu

TemnepaTtypa Bo Bpems
KanuopoBKu

21 °C B Hayane KanmbpoBKMU.

AmmocgepHoe OasreHue
U 8/1aXHOCMb
(HeobsizamersbHble
napamempei)

990 efla, 50 % RH

Ycnosua B noMeLL,eHnn

MakcumaneHoe  u3MeHeHne  Temnepatypbl 5 K
(nabopatopHoe  nomelwleHne  6e3  okoH). Ecnu
UCMnomnb3yeTca Ans  BbIYUCIIEHUS HeonpedeneHHOCTU
BblTankusawLlLlen cunbl cornacHo dopmyne (7.1.2-5e),
ero crnegyeT MpeacTaBUTb B cepTudumkate KannbpoBku.
He umeeT 3HadeHus Ans HeonpegeneHHoCTw pesynerara
B3BELUMBAHWS, €CNM  3a4eliCTBOBAHO  BCTPOEHHOE
tocTMpoBoYHoe ycTponcTeo (AT = 3 K). B Takom cnyvae
MaKCcMMarnbHOe M3MEeHeHue TemnepaTypbl AN OLEHKU
HeonpeaeneHHOCTU pe3ynbTaTa B3BELLMBaAHUS paBHO

3 K.

UcnbiTaTenbHble
Harpy3ku/
aKknumaTmsaums

dTanoHHbIe rmpm, Knacc TOYHOCTU E,,
aKKNMMMaTM3NPOBaHHbIE K TemrepaType MnoMeLleHus (8
sapuaHme 2 cnedyem  y4yumbigamb  pPasHOCMb
memnepamyp 2 K omHocumesnbHO memnepamypbl
MOMEUW,eHUsI).

H1.2/A WcnbiTaHusa 1 pe3ynbraTthbl

MoBTOpsieMoCTb UcnbiTaTenbHas Harpy3ska 100 r
(npunoxeHa 5 pas3)

TpeboBaHusa npuBedeHbl B rnaese 100.000 6 1

5.1.

lMoka3aHusa HeHarpyXeHHbIX 100,000 3 r

BECOB MNPV HEOBXOANMOCTH 100,000 5 r

yCTaHaBnMBalOT Ha HyIb; 100,000 4 r

nokasaHusi Npu Harpyake

3anuncbIBaloT. 100,000 5t

CTtaHOapTHOe OTKIIOHEeHMue s=0,00011r
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HeueHTpankHoe Harpyxketue PacnonoxeHune UcnbiTaTenbHas

Harpy3Kku Ha yaluke Harpy3ka 100 r
TpeboBaHusa npuBedeHsbI B rnase

5.3. LleHtp 100,0006r
Mepepn HarpyxeHWem nokasaHve

Cnepeau crnesa 100,000 4 r
yCTaHaBNMBalOT Ha HyJb;
HarpysKky cHayana nomeLiainTt B Csaan cnesa 1000005
LleHTp, 3aTeM B yKasaHHble Csaau cnpasa 100,000 7 r
NnonoXxeHus Cnepeau cnpasa 100,000 5r
MakcumManbHoe OTKINOHEeHUe | ALccil max 0,0002r
MorpewHOCTU NOKa3aHWM:
Obwme TpeboBaHusa NpmBeAeHbI B rnase 5.2, rupu pacnpegeneHsl B
npeaBapuTeribHble JuanasoHe B3BeLlMBaHUS 40CTaTOYHO paBHOMEPHO.
yCcroBus: Kaxxgpag w13 uvcnbiTaTenbHbIX  HarpysoK HaknagblBaeTcs

OAHOKPATHO; OTAENbHbIE HAarpyXeHua BbINMOJTHAKTCA TOJIbKO B
CTOPOHY YyBEJTIMYEHUA Harpy3ku, nokasaHune HeHarpyxeHHbIX
BECOB yCTaHaBNMMNBAKOT NMpun HeobXoANMOCTN Ha HYIb.

BapuaHT 1: [noTHOCTM BO3ayxa HEUM3BECTHLI BO BPEMS HOCTMPOBKMN 1 KannGpoBKK (T.€.
©e3 BHECEHWSI MONPAaBKN HA BbITANKMBAIOLLYIO CUITY BO3AyXa B 3HAYEHUS MOrPELLHOCTH

NoKasaHumn)

Harpy3ka my.s MokasaHue / MorpewHoCcTb
nokasaHus E
0,0000 r 0,0000r 0,0000r
50,0000 r 50,0004 r 0,0004r
99,9999 r 100,000 6 r 0,0007r
149,9999 r 150,000 9r 0,0010r
220,0001 r 220,001 4r 0,001 3r

BapuaHm 2: nmomHocmb 8030yxa Pas HEU3BECIMHA 80 8PEMSI FOCMUPOBKU, U M/I0MHOCMb
8030YXa Dacal 80 8PEMS KarlubposKU paccyumaHa o yrnpoweHHou chopmyne CIPM (A1.1-

1)

U3mepeHHble 3Ha4yeHUs, UCro/ib308aHHbIe Orisl pacdema:

AmmocgepHoe dasneHue p: 990 alla
OmHocumenbsHas enaxHocmb RH: 50 %RH
Temnepamypa t: 21 °C
IMnomHocmeb 8030yXa Pacal: 1,173 Kke/m?®

PaccyumaHHas nonpaska Ha ebimarnkugarowyto curny om onpedensgemcst ¢popmyriol
(4.2.4-4).

Yucrnosoe 3HavyeHue, Uucronb308aHHOe Oris pacyéma:
lTnomHocmb 2upuPeal (7950 = 70) ke/m?
lNonpaeka Ha ebimarnkusatowyto cury omg: 2,138 x 10° 8 Mot

PaccyumaHHas rnonpaeka Ha 6blmarnkuearowyto cury 0ms Onsl Myt Hagpysku L o
popmyrie (4.2.4-4) npeHebpexxumo Maria, mak Kak OmHOCUMEeIbHOE pa3peLieHUe 8eco8
umeem rnopsidok 10°, ymo HamMHO20 6Gorbuwie MonpPasKku Ha 8bIMAanKuearWyo Curly.
lNoamomy npueedéHHble 68 mabriuue ebiwe (8apuaHm 1) 3Ha4yeHUsi akmyarsibHbl U O5s
0aHHO20 sapuaHma.

68



PMI” 20 r

H1.3/A MorpewHoCcTM M  COOTBETCTBYHLWIME HeonpeageneHHoctun (GrogxkeTt
COOTBETCTBYHOLUUX HeonpeaeneHHocTen)
Ycnosus, obwue ang o6omx BapuaHToB:

- HeonpepeneHHoCTb AN HavyanbHOro (HyneBoro) nokasaHws oBycrioBneHa TOMbKo
LeHon aeneHust do U NOBTOPSAEMOCTLIO S.

- HeueHTpanbHOe HarpyxeHue yynTbiBaeTCA Npu KanubpoBke B COOTBETCTBUMM C
(7.1.1- 10).

- YcnoBHOE 3Ha4yeHne Macchbl UCMbITaTeNbHbIX MPb (KNacc TOYHOCTU B) yuntbiBaeTcs
B pesynbTaTax kannbposku. Moatomy u( dmc) = Uk paccunTtbiBaeTcs no popmyrne
(7.1.2-2).

- W3meHeHne macchl rMpb KOHTPONMMPYETCHA CTaTUCTUYECKM U KOIMUUMEHT Kp B
dopmyne (7.1.2-10) BbibpaH paBHbIM 1,25.

- CeneHn ceobogbl ansg pacdetra KoadduumeHTa oxBaTa K MOSfyyYeHbl COrfacHo
npunoxeHno B3 n tabnuue G.2 u3 [1]. B cnyvyae gaHHOro npumepa BrusiHUE
HeonpeaeneHHOCTM pe3yrnbTaToB UCTbITaHWSA Ha MOBTOPSEMOCTb C 5 n3amepeHnsamm
3HaYMTENbHOE.

- CepeHust 06 oTHocuTenbHoW HeonpeaeneHHocTn U (E)=U(E)/L He obs3aTenbHbl,
HO MOMOrarT NPOAEMOHCTPUPOBATL XapaKTeEPUCTUKM HEoNpeaeNEeHHOCTEN.

Brogker HeonpegeneHHocTM Ana  BapuanHta 1 (6e3  BHECEeHUs MnonpaBKM  Ha
BbITalKMBAKLLLYIO CUMY B 3HAYEHUSA NOrpeLlHOCTU NoKasaHuin)

JononHutensHoe ycnosue:

Becbl He OCTMPYOTCA HENOCPEACTBEHHO Nepep kannbposkoi. MNpumeHaeTcs npoueaypa
cornacHo BapuaHty 1, 6e3 mHdopmauun O NNOTHOCTM Bosadyxa. [loaToMy Ans BblYUCIIEHUA
HeonpegeneHHocTn, 0byCnoBNeHHON BbITankMBaOLWEN CUIon Bo3ayxa, NpumMeHsaeTca oopmyna
(7.1.2-5d). B ka4ecTBe anbTepHaTuBbl B Tabnuue ncnonb3osanacb opmyna (7.1.2-5€), Taknm
oGpasom, npeanonaraeTcsi, YTO M3MEHEHWe TemnepaTtypbl B npouecce paboTbl C Becamu
cocrtasnset 5 K.
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Harpyska, noka3zaHue ¥ NOrpeLHocCTb, I
BenuuvHa unn BnusiHve dopmyna
HeonpepeneHHocTb, I
Harpyska myes, 1 0,0000| 50,0000 | 99,9999 | 149,9999 | 220,000 1
MokasaHue I, r 0,0000| 50,0004 | 100,0006 | 150,000 9 | 220,001 4
g°rr'°eL”“°°T" nokasauna | 9.0000| 0,0004| 0,0007| 0,0010| 0,0013| 7.1-1
rI10|3'rop;|eM0<:T|:. u(Slrep), 0,000 114 7115
Paspewerune u(dldigo), T 0,000 029 7.1.1-2a
Paspewerune u(dldigL), T 0,000 000 0,000 029 7.1.1-3a
HevenpanbHoe 0,000 000 | 0,000 029 | 0,000 058 | 0,000 087 | 0,000 127 | 7.1.1-10
HarpyxeHwue u(Olecc), 1
Heonpeaenextocts 0,000 118 | 0,000 124 | 0,000 134 | 0,000 149 | 0,000 175 | 7.1.1-12
nokasaHwus u(/), r
McnbiTaTenbHble Harpysku 99,999 9 | 200,000 1
Me. 0,0000| 50,0000 | 99,9999 50,000 0 20,000 0
YcnosHas macca u(dmc), r 0,000 000 | 0,000 015 | 0,000 025 | 0,000 040 | 0,000062 | 7.1.2-2
Opend u(dmp), r 0,000 000 | 0,000 022 | 0,000 036 | 0,000 058 | 0,000089 | 7.1.2-11
BbiTankuBawowas  cuna 7.1.2-5d/
W 0,000 000 | 0,000 447 | 0,000 889 | 0,001 330 | 0,001 960 | Tabnuua
u(dng), r
E2.1
KoHBeKwMS: U(5Mcom), T He nmeeT 3HayeHust B 3ToM cryyae (rmpu 71213
aKKNMMaTM3NpoBaHbI).
HeonpepeneHHocTb
OonopHoro 3HayeHusa | 0,000 000 | 0,000 448 | 0,000 890 | 0,001 332 | 0,001963 | 7.1.2-14
Macchbl U(Mmref), T
CtanpapTHas
HeonpeaeneHHoCTb 0,000 118 | 0,000 465 | 0,000900 | 0,001 340 | 0,001971| 7.1.3-1a
norpewHoctn u(E), r
wff (CTeneHn ceoboapl) 4 1104 15538 76345 357098 B3-1
k(95,45 %) 2,87 2,00 2,00 2,00 2,00 [1]
U(E) = ku(E), r 0,00034 | 0,00093| 0,00180| 0,00268 0,003 94 7.3-1
Urel(E), % ----| 0,00186| 0,00180| 0,00179 0,001 79
AnbmepHamusea: HeoripederneHHocmb, 0bycriogneHHas 8bimarskugarouw,el cusol, 8bl4ucIsemcs o
opmyne (7.1.2-5e) emecmo (7.1.2-5d), m.e. 3ameHsaemcs npubnuxeHue Ons HauxyoOweezo criy4yas
3HayeHUeM, NMosyyeHHbIM U3 OUEHKU Mpu U3MEHeHUU memriepamypbl 8 noMeweHUU Ha 5 K 8o apemsi
pabomsi ¢ secamu.
5}";5“?33””4” 810,000 000 | 0,000 103 | 0,000 201 | 0,000 304 | 0,000 446 | 7.1.2-5¢
HeonpepeneHHoOCTb
OMOPHOro 3HayeHus | 0,000 000 | 0,000 107 | 0,000 205 | 0,000 312 | 0,000459 | 7.1.2-14
mMacchbl U(Mref), T
CtangapTHas
HeonpeaeneHHoCTb 0,000 118 | 0,000 164 | 0,000 245 | 0,000 346 | 0,000491 | 7.1.3-1a
norpewHocTn u(E), r
\ff (CTeneHm ceoboapl) 4 17 85 338 1377 B3-1
k(95,45 %) 2,87 2,16 2,03 2,01 2,00 [1]
U(E) = ku(E), r 0,00034 | 0,00035| 0,00050| 0,000 69 0,000 98 7.3-1
Urel(E), % ----| 0,00070| 0,00050| 0,000 46 0,000 45

Ha daHHOM nipumepe 8uUOHO, 4YMO HeornpedesnieHHOCMb OrNOPHO20 3Ha4YeHUs Macchl
3Ha4yumersibHO CHUXaemcs, ecriu ekfiad 8 HeonpedesleHHOCMb om ebimarikuearoulel
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CUsIbI y4UMbIBAEMCSI HA OCHOBAHUU OUEHKU U3MEHEHUU memrnepamypbl 8 MoMeweHuUU 60
epemsi pabomsl ¢ 8ecamu Mo cpasHeHUIo ¢ UCrosib3osaHuem 6oree KOHCeEP8aMUBHO20
rnodxoda (7.1.2-5d).

[onyckaeTcs ykasbiBaTb B cepTudunkaTe Tonbko Hanbonbllee 3HayeHne paclumpeHHom
HeonpeneneHHoCcTn fAns BCEX MOrpellHOCTen, OaHHbIX B oT4veTe: U(E)=0,00394 r (nnu
anbtepHatusHo 0,00098 r) ncxons us k = 2,00 smecte ¢ hopMynUPOBKON O BEPOATHOCTM OXBaTa
He MeHbLe 95 %.

B ceptudumkate gomkHO BbiTb NpYBEAEHO YBEAOMINEHME A8 NOMb30BaTens 0 TOM, YTO
yKazaHHass B HEM pacluMpeHHas HeonpeneneHHOCTb NMpUMeHMMa TOMbKO, KOrga yyuTbiBaeTcs
norpewHocTb (E).

Brodxem HeonpederieHHocmu O eapuaHma 2 (c 8HeceHUeM rornpasku Ha
8bimasnikusarowyro cusy 8 3Ha4eHuUs rnogpewHocmu nokasaHudl)

LononHumernbHoe ycrniosue:

Becbi He rocmupyromces HernocpedcmeeHHO reped kKanubpoekold. [lpumeHsemcs
npoyedypa coariacHo eapuaHmy 2, ¢ y4emom orpedesieHus niomHocmu 8o30yxa U nornpasku
Ha ebimarnkuearowyro cusy eo3dyxa. Mosmomy Ona HeonpedeneHHocmu, 06ycroerieHHoU
8blmarikugarow,el cusou 8o3dyxa, rnpumeHsiemcsi gpopmyna (7.1.2-5a).

Bbiwe 661510 nokasaHo 05151 apuaHma 2, 4mo riornpaska Ha 8bimarnkugarouyro cusy ong
rpeHebpeXxuMo Mana, mak Kak MeHbUe OmMHOCUMENIbHO20 pa3peleHusi 8eco8, HO pe3yribmam
ee pacyéma, mem He MeHee, npusedeH 8 credywwel mabnuue. B daHHOM cry4ae
HeornpederieHHOCMb [10Npasku Ha 8bimarkusarowyro cusy u(dng) paccHumbsieaemcs 1o
gopmyne (7.1.2-5a). Cnedyem obpamume 6HUMaHUE Ha MO, 4YmMO MA0MHOCMbL 8030yxa 60
8peMsi KHOCMUPOBKU (Komopasi fpoucxodum He3asucuMo Om Kanubposeku) Heu3gecmHa,
103MoMy U3MeHeHue MIomHocmu 8030yxa 80 8peMEHU MPUHUMaemcs 8 kKaiecmee OUeHKU Orsi
HeoripederieHHoCcMU. CnedosameribHo, HeoripedesieHHOCMb  ffiomHocmu  803dyxa
paccyumasigaemcsi Ucxo0s1 U3 803MOXHbIX USMeHeHUU daerieHusi, memrepamypbl U 8/1aXHOCMU,
Komopbie Mo2ym HabrirodambCsi 8 MECME YCMaHOBKU 8€C08.

B npunoxeHuu A3 npueedeHbl pekomeHOauuu [0 OUEHKe HeornpederieHHocmu
rnnomdocmu 8030yxa. B OaHHOM ripumepe UcCronb3yemcs annpokcuMauusi HeoripederieHHocmu
Ha ocHoge (A3-2) emecmo obwezo ypasHeHus (A3-1), m.e. ¢ memnepamypod, sensuelcs
€c800600HbIM riapamempom.

lNpu usmeHeHuu memnepamypbl Ha 5 K pacyém no ¢hopmyne annpokcumauuu (A3-2)
daem omHocumerbHyo HeornpedeneHHocmb U(P.)/Pa = 1,18 x 102 uymo dnsa nnomHocmu
8030yxa rpu Kanubposke P, = 1,173 ka/m® daem HeonpedeneHHocmb ufP,) = 0,014 ke/m’. Takol
Xe pesynbmam MOXHO 07y4umb, UCMOMb3ysi MOYHYK ¢bopmyry HeornpedeneHHocmu
rninomHocmu 8o30yxa (A3-1).

Mns pacdyema omHocumenbHoOU HeorpederieHHOCMU 1ornpasku Ha eblimarnkusarousyro
cuny ro ¢popmyrne (7.1.2-5a) 83ssmbi criedyroujue HUCro8ble 3Ha4eHUs:

lMTnomHocme 8030yXxa Pacal: (1,173 £ 0,014) ka/m*

MnomHocme a2upu Pca: (7950 + 70) ka/m?

®opmyna (7.1.2-5a) Oaem omHocumersibHyt0 HeornpedesieHHOCMb [10npasku Ha
8bIMarKusaroulyto cusy te( dng) = 3,203 x 108

OmHocumernbHasi  HeoripedesieHHOCMb  MONpasku  Ha  eblimarikusaruwyro  cusy
npeHebpexumMo Mana 0 CpaBHeHU C OpyaumMu ¢hakmopamu, enIusiwWuMu  Ha
HeornpedesieHHOCMb ONOPHO20 3Ha4YeHUsT MacChl, HO pe3yribmam ee pacdema, memMm He MeHee,
npueedeH 8 criedyrowieti mabnuue.

[aHHbIU npumep nokasbigaem, Ymo 8bI4UC/IEHHbIE 3Ha4YeHUSsI MoNPasKu K noespewHocmu
dng U OmMHocumersnbHOU HeorpedesieHHOCMU ronpasku Ha ebimarskusarowyro cusy u( dns)
rpeHebpexumMo Maribl, Ymo no38ossiem 3anucams 6100xem HeornpedenéEHHOCMU o-0py20My.
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lNokasaHa HeoripedenneHHOCMb  GMUSHULU  KOHBeKUuUU ecredcmeue HeakKruma-
mu3upoB8aHHbIX 2upb U(3Mcony) 0151 pasHocmu memnepamyp 2 K. OcmarnbHble cocmasnsouwue
HeorpederieHHOCMU Makue e, Kak B NTpUBe4eHHON Bbile Tabnuue, 1 No3TOMy B CrieaytoLlen

Tabnuue He NpMBOASATCA.

Hazpy3ka, nokazaHue u no2peuwHocms, 2
Besnu4uHa unu enusiHue ®dopmyna
HeonpedeneHHoCcmsb, 2

Hazpy3ka mys, 2 0,0000 | 50,0000 | 99,9999 | 149,999 9 | 220,000 1
lMonpaeka dmg,2 0,000 0 | 0,000 001 | 0,000 002 | 0,000 003 | 0,000005 | 4.2.4.3
lMoka3aHue I, 2 0,0000 | 50,0004 | 100,0006 | 150,0009 | 220,001 4
Mozpewrocme 0,0000| 00004 00007| 0,0010| 00013 7.1-1
nokasaHusi E, 2
Beimankusatowas cuna 0,000 0 | 0,000002 | 0,000 003 | 0,000 005 | 0,000007 | 7.1.2-5a
u(dms), e

7.1.2-13/
KoHeekuus u( 8Mcony), 2 0,000 0 | 0,000 029 | 0,000 046 | 0,000 075 | 0,000 092 | Tabnuua

F2.1

HeonpedeneHHocmb
OMOPHO20 3HAYEHUS 0,000 0 | 0,000 039 | 0,000 064 | 0,000 103 | 0,000 143 | 7.1.2-14
macchbl U(Mmret), 2
CmaHdapmHas
HeonpedeneHHoCMb 0,000 118 | 0,000 130 | 0,000 149 | 0,000 181 | 0,000 226 | 7.1.3-1a
noepewHocmu u(E), e
it (CTEeneHn cBoboabl) 4 6 11 25 62 B3-1
k(95,45 %) 2,87 2,52 2,25 2,11 2,05 [1]
U(E) = ku(E), e 0,00034 | 0,00033| 0,00033| 0,00038| 0,00046 7.3-1
Ue(E), % | - 0,00066 | 0,00033| 0,00025| 0,00021

U3 npumepa 6udHO, 4Ymo eknad ebimankusarouwel cuibl 8 cmaHdapmHyt
HeoripederieHHOCMb 3Ha4yumersieH, ecsu e8bibpaH Hauboriee KOHCepsamueHbIl Modxod Mo
gopmyne (7.1.2-5d).

Ecnu uHpopmayusi 06 uamMeHeHuUsIX memrepamypbl 80 8pemsi pabombl ¢ gecamu
docmyriHa u HeoripederiEHHOCMb 10pPasKu 8bimarikuearowel cusibi 8030yxa paccyumsbigaemcsi
no opmyne (7.1.2-5e), mo pasHocmb HeoripederieHHocmel oepewHocmu MeHee
3Ha4yumeribHa.

H1.4/A HeonpepeneHHOCTb pe3ynbTaTta B3BelwMBaHusA (AnA BapuaHta 1)

Kak 3anucaHo B 7.4, HWKeNpuBEAEHHYD WHMOPMAUMIO MOXHO MOMYyYUTb CuUraMmu
kannbpoBoyHoM nabopaTopum MM OT NoNb3oBaTens BecoB. OTW pe3ynbTaTbl He crneayet
NPeAcTaBnsATb B BUAE YacTu cepTudumkara KanmbpoBkK, 3a UCKNIOYEHNEM annpOKCUMMUPOBAHHOM
NOrpeLlHOCTM NoKas3aHWsa U HeonpeaerneHHOCTM annpoKCMMUPOBAHHOM NOMPELLHOCTU, KOTOpble
MOryT COCTaBnATb ero 4actb. O6blMHO MHGOPMaUMIO O HeonpeaeneHHoCTU pesynbTaTa
B3BELLMBaAHWNS NPeacTaBnaloT B BUAE NPUNOXKEHNS K cepTudmkaty KannbpoBKn nnn nHade, ecrnm
ee cofepxaHme YETKO OTAENEHO OT pe3ynbTaToB KannbpoBKu.

Ob6blYHbIE ycnoBuAa npuMeHeHna BeCoB, KakK NPUHATO, UK KaK YKa3aHO NoJib3oBaTeseMm,
MOTYT BKNOYaThb:
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- BcTpoeHHoe ycTponCcTBO HOCTUPOBKM AOCTYMNHO U paboTaeT ( AT = 3 K). MIameHeHune
Temnepartypbl B nomeweHun AT = 5 K.

- ®OyHKUMS ypaHBOBELUMBAHUSA Tapbl UCMNOSb3yeTCs.

- Harpyskn He Bcerga HaknagbIBaOTCA TOYHO B LIEHTP.

HeonpegeneHHOCTb pesynbTata B3BeLUMBAHUSA MOSyYalT, WUCNOMb3ys NUHENHYIO
annpoKCMMaLMIO MOrpeLLIHOCTM NokasaHusa B cootBeTcTBum ¢ (C2.2-16).

HeonpeneneHHOCTb pesyrnbTata B3BELUMBaHUA NpeacTaBrneHa ToNbKo AN BapuaHTa 1
(6e3 BHeceHUA MoOnNpaBKM Ha BbITANKMBAKOLWYO CUMY B 3Ha4YeHUS MOrPeLIHOCTU MoKas3aHus).
AMNpoKCUMUPOBaAHHAA MNOrpewwHoCcTb nokazaHns no (C2.2-16) u  HeonpeneneHHOCTb
annpoKCMMMPOBaAHHOW MOrpeLHoOCTN nokasaHus cornacHo (C2.2-16d) y AByx BapuaHTOB
HEe3HaYMTENbHO OTNMYAIOTCS, TaK Kak Nexallme B OCHOBe BecoBble koadduumneHTolp = 1/HE))
OTIIMYAIOTCH Ha HECKONbKO MUITMMOHHBLIX [Orer M MOrpeLlHOCTU MoKa3aHWs OAMHaKOBbl A1
obonx BapnaHTOB (MONpaBKa Ha BbITaNK1BaIoLLYO CUMY MeHbLLE pa3peLLeHns BECOB).

O603HaveHns R n W BBogsTtca ans Toro, 4Tobbl oTNiMyaTh NOKa3aHMs BECOB BO BPEMS
B3BELUMBAHWNIA OT NOKasaHWsi BO BPEMSI KarnnOpOBKU.

R: oTcueT npu B3BELUMBAHMM Harpy3kn Ha KannbpoBaHHbIX Becax, Nofnyyaemblii nocne
KanmopoBKu,
W: pesynbTaT B3BELLUMBAHWUS.

CnepyeT obpaTuTb BHMMaHME Ha TO, YTO B cnegyowen tabnuue otcyer R n Bce
pe3ynbTaTbl NPpMBEAEHbI B rpamMMaXx.

[B Tabnuue B dhopmynax HeonpeaenéHHocTel pesynbTata B3BeLUMBaHNS «g 2» U «g» -
€aANHULbI U3MEPEHUS MaCChl «M» U «», COOTBETCTBEHHO - NpUM. nepes. ]
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OTcueT, pe3ynbTaT B3BelUMBaHUA U NOTPELLHOCTb,
BenuuvHa unu BnusiHe r dopmyna
HeonpepeneHHOCTb B rpaMmMax unv B Bupge
OTHOCUTENILHOrO 3HA4YeHUs
MorpelHocTb NokasaHus Eappr(R)
Ana oTc4yeToB GpyTTO U HETTO: _ )
Annpokcumaumsa npsamon nNMH1en Euppe (R = 6,709 x 10°R C2.2-16
yepes Hyrb
HeonpegeneHHOCTb annpoOKCUMUPOBAHHOWM MOrPELIHOCTM NOKa3aHus
CtanpapTHas
HeonpeeneHHocTb norpettHocTn | u?(Eypp) = 4,501 x 1011u?(R) + 1,543 x 102R210 | C2.2-16d
U(Eappr)
CranpapTHas
HeomnpeaeneHHoCTb _
norpeLLHocTu, npeHebperas U(Eppr) = 1,242 x 1OR
CMelleHVeMm
HeonpeneneHHocTn, 06ycnoBnNeHHbIe BIUAHUAMU OKpYXKatollen cpeabl
TemnepatypHbIn apendd _ 6 )
UyBCTBUTENbBHOCTM Ure1(6 Romp) = 1,299 ¥ 0 7.4.3-1
BbiTankusatowas cuna Urel (6 Byoy) = 1,636 X076 7.4.3-4
He nmeeT 3HayeHuUs B 3TOM crlyyae (BCTpOEHHast
M3meHeHne xapakTepucTuk . N
. IOCTUPOBKA 3a4enCTBOBaHa u gpend mexay 7.4.3-5
BCrneacTeue gpenda
Kannbépoekamu npeHebpexnmo man).
HeonpepeneHHoCTH, CBA3aHHbIe C (PYHKLMOHMPOBAHUEM BECOB
PaboTa ycTtpoicTtea _ 6 744
ypaBHOBELUMBAHWS Tapbl Ure1(6 Rare) = 1,072 207 7.4.4-5
Monay4yecTb 1 rMcTepesnc (Bpemst He umeeT 3Ha4yeHus1 B 3TOM cry4ae 7 4.4-9a/b
MOA Harpy3Komn) (HenpogoMKNTENBHOE BPEMSI MOA, Harpy3Kom). o
HeueHTpanbHoe HarpyxeHvie Urel(6Rco) = 1,155 4076 7.4.4-10
HeonpeageneHHOCTb pe3ynbTaTa B3BelUIMBaHUA
CraHgapTHas
HeonpeaeneHHoCTb, NMonpaBKkn K _ 5 5 7.4.51a
oTcyeTaMm Eappr JOMKHBI u(W) = V(1,467 x 10°g? + 8,390 x 10°R*) 7.4.5-1b
YyUYUTLIBATHCS
PacwwnpeHHas
HeonpeaeneHHoCTb, NoNpPaBKX K _ 5 5 7.5.1-2b
OTCUETAM Eappr JOMKHbI UW) = 2/(1,467 x 1082 + 8,390 x 102R2)
YyUYnTbIBATHCS
YnpouieHme 4o nepeoro nopsgka UW) = 2,422 x 10tg + 4,796 x TOR 7.5.2-3d
O6was HeonpeAeneHHOCTb pe3yfibTaTa B3BelIMBaHUA 6e3 KoppeKLMn OTCYEeTOB
7.5.2-3a
Up(W) = UW) + | Eyppr(R)| Up(W) ~ 2,422 x 10g + 1,150 x 1OR 7.5.2-3e

MpoBepka ycroBusi B OTHOLLIEHUM HabntoaaeMoro 3HaueHusty? cornacHo dopmyne (C2.2-
2a) pana nonoxuTenbHbl pesynbTaT. [lepBas nvHewHas perpeccust yyuTbiBaeT BECOBble
KoappmumeHThl pj, ypasHeHne (C2.2-18a).

Ncxoas u3 oblueit HeonpeaeneHHoCTH, 3HaYeHWe MUHUMAanbHOW Harpysku ONns BecoB
MOXXHO OnpeaenuTb B COOTBETCTBUM C NpunoxeHvem G.

"0 MepBbIit YneH SBMSETCH He3HAUYMMbIM, TaK Kak HeonpeaeneHHOCTb oTcyeToB U(R) nmeeT nopsaok 10  r. Kak cneactene nepsbiit
YreH uMeeT NopsaoK 3HayeHuin 1078 r2, a BTopon — nopsiaok aHaveHnin 108 r2
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Mpumep:

3afaHHoe 3Ha4YeHne gonycka npu B3BeLUMBaHUN (OTHOCUTENbHAA NorpewHocTs): 1 %
KoadhpmumeHnT 3anaca: 3

MwuHumanbHaa Harpyska cornacHo cdopmyne (G-9) n BblluenpuBeAeHHOMY YypaBHEHUIO
anst obwen HeonpegeneHHoctn coctaensetr 0,0729 r; T.e. nonb3oBaTtento HeobGxoanuMO
B3BELLUMBATb KONMMYECTBO MaTepuana HetTo Gonbwee, yem 0,0729 r, gnsa obecneyeHus
OTHOCUTENbHOM 06LLEN HeonpeaeneHHOCTU N3MEePEHUI NPU 3a4aHHOM OTHOCUTESTbHOM J0MNycKe
1 % v koacbpuumneHTe 3anaca 3 (paBHoueHHO aonycky 0,33%).

BTopasa cutyauus: FKOcTUpoBKa YYyBCTBUTENbLHOCTU BbINOMNHAETCH
HenocpeAcTBEHHO nepen KanmbpoBKOU

H1.1/B YcnoBus, npu KOTOPbIX BbINOMIHAETCA KannopoBkKa

Mpn6op AneKTpOHHbIe BeCbl, ONUCaHne U ngeHTudpmrkaumus
MakcumanbHas
Harpy3ka L/ ueHa 220r/0,0001Tr
AeneHuvs wkanoi d
_ Kr = 2 x 10%K (n3 pykoBoacTBa W3roTOBUTENS);
TemnepatypHbIN
KOBDENLINEHT Heobxoaum €[VHCTBEHHO ans pacuyeTa
HeonpeaeneHHOCTU pesyrbraTta B3BELUMBAHUS.
PabGoTaeT aBTOMaTMYECKN: NOCNE BKIHOYEHNSA BECOB, M NMpKn
BcTpoeHHoe
AT 2 3 K. HeobxogumMo eOuHCTBEHHO pAnsi pac4deTa
FOCTUPOBOYHOE
N HeonpeaeneHHoCcTH pesyneTaTa B3BELLMBAHWS.
YCTPONCTBO
CocTosiHMe: aKTUBHO.
KOcTupoBka -
KOcTupoBKka HenocpeACTBEHHO nepen KanubpoBKoW
ucnonHuTenem
(BCTpOEHHbIE OCTUPOBOYHbIE TUPMN).
KanmopoBKu

Temnepatypa BO

21 °C B Hauane KanmbpoBKM.
Bpems KannbpoBKu

AmmocghepHoe
daesieHue u 8naxHocms
(Heobsi3ameribHble
napamempsl)

990 alla, RH 50 %.

MakcumanbHoe  uameHeHne  TemnepaTtypel 5 K
(nabopatopHoe nomeweHve 6e3 okoH). He wumeer
3Ha4eHus, ecrnm 3a4encTBOBaHO BCTPOEHHOE
tocTMpoBoYvHoe ycTponcTBo ( AT = 3 K). B gaHHOM cniyvae
MakcMMarnbHOE W3MEHeHWe TeMmnepaTypbl Ans OLEHKK
HeonpeaeneHHOCTU pe3ynbTaTa B3BelmMBaHus pasHo 3 K.

YcnoBus B nOMELLEHUN

OTanoHHbIe rmpu, Knacc TOYHOCTHU Ea,
aKKMUMaTM3npoOBaHHble K TemnepaTtype MoMeLLeHNs
(yymeHa anbmepHamugHas pazHocme memnepamyp 2 K
OMmHOCUMeribHO memrepamypbl MOMeWEHUs).

UcnbiTaTenbHble
Harpy3kwu/
akKnMmaTmsaumus
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H1.2/B UcnbiTaHusa un pesynbraTthbl

BapwuaHT 1: [NoTHOCTM BO3yxa HEN3BECTHLI BO BPEMS FOCTUPOBKMN 1 KanNnMOpPOBKK (T.€.
©e3 BHECEHNS NONPAaBKN HA BbITANKMBAOLLYIO CUY B 3HAYEHUS NOrPELLHOCTH HOKa3aHI/Il7I)

McnbiTaHna Ha NOBTOPAEMOCTb U HELEHTParibHOE Harpy>XeHme He BbINMOJTHAINNCh, y4UTbiBarncCb
pes3yrnbraTbl I'IepBOIZ KaJ'IVI6pOBKI/I. OTO MOXHO caenaThb, Tak Kak BbIMOMHANACh TOJbKO IOCTUPOBKa
BECOB N MOXXHO y6e,D,I/ITbCﬂ B OTCYTCTBUA €€ BNusiHMS Ha NOBTOPAEMOCTb N NOrpeLlHOCTU MNMpu
HeUeHTpalribHOM Harpy>xxeHuu. [noTHOCTb BO3[yXa He paCCHUTbIBAETCA.

MorpelwHocTH NokasaHus WcnbiTaTenbHble HAarpy3ku NpUKNaabiBaloTCs O4HOKPATHO;
TpeboBaHusi NpuBeeHbl B OTAENbHbIE HArpy)XeHUs! BbINOMHSAOTCS TONbKO B CTOPOHY
rnaee 5.2, rvpu pacnpegenexbl | yBenMyYeHUss Harpysku, rnokasaHwe HeHarpy>XeHHbIX BeCcOB

[0CTaTOYHO PaBHOMEPHO BO | yCTaHaBNMBAOT Npy HEOOXOAMMOCTM Ha Hyrb.
BCEM AnanasoHe B3BelwMBaHUs | MNokasaHusa 3anucbiBatoT:

Harpy3ka myes MokasaHue / MorpewHocTb NokasaHuAa E
0,0000r 0,0000r 0,0000r
50,0000 50,0000 0,0000r
99,9999 99,9998 r -0,0001r

149,999 9r 149,999 9r 0,0000r
220,000 1r 220,0000r -0,0001r

BapuaHm 2: [TnomHocmb 8030yxa Pas 80 8PEMS FOCMUPOBKU U MI0MHOCMb 8030YXaPacal
80 8peMs KariubposKku 0OUHaK0o8bIe, makK KakK oCmupo8Ka 8bINo/IHeHa HernocpedCcmeeHHO
neped kanubposkod.

lMnomHocme 8030yxa paccyumbiearom 8 coomeemcmeuu C yrnpouweHHouU opmyrnol
CIPM (A1.1-1):

U3mepeHHble 3Ha4yeHUs, UCro/Ib308aHHbIe Orisl pacdema:

AmmocghepHoe dasreHue p: 990 eflla
OmHocumenbHas enaxHocmb RH: 50 %
Temniepamypa t: 21 °C
lnomHocms ps U Pl (7950 £ 70) ke/m*
lMnomHocme 8030yXa Pacal: 1,173 Ke/m?®

Bbiqucnisitom rionpasKy Ha ebimarskusarouwyro cusy 6ms no ¢gpopmyne (4.2.4-4).

Yucnosoe 3Ha4yeHue, ucronb3o8aHHoe 051s pacyema:
lnomHocmb 2upUpPeal: (7950 £ 70) ka/m?
lMonpaeka Ha ebimarkusarowyto cusy Omy:

2,138 x 10°® Mies

PaccyumaHHas no ¢popmyne (4.2.4-4) nonpaska Ha 8bIManikugarowyro curiy O Orisi M
Hazpy3ku L npeHebpexumo marna, mak KaKk OmHOCUMeEsIbHOe pa3peweHue eecos umeem
nopsidok 10°°, umo 3HayumenbHO Npesbiwaem nonpasky Ha ebimaskusarowyro cury. [lTosmomy
3Ha4yeHus, npueed€HHbIe 8 mabriuue ebiwe, akmyasibHbl U 0519 0aHHO20 8apuaHma.

H1.3/B MNorpewHocTtn ] COOTBeTCTBYyHOLIME HeonpeaeneHHoOCTU (cropxeT
COOTBETCTBYIOLWMNX HeonpeaeneHHoCTen)

YcnoBusi:

- HeonpepeneHHoCTb Ana HayanbHOro (HyneBoro) mnokasaHus OByCrnoBneHa TONbKO
LeHoun aenenuns dy 1 NOBTOPSIEMOCTBIO S.

- HeueHTpanbHOe HarpyxeHve y4yuTblBaeTCsi npu kannbpoBke B COOTBETCTBUM C
(7.1.1-10).

- YcnoBHas Mmacca ucnbiTaTenbHbIX MMpb (knacc TodHocTu Ez) yumTbiBaetcs B
pesynbtatax kanubposku. Moatomy u(dm:) = Ulk paccuuTbiBaetca no dopmyne
(7.1.2-2).
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- WN3meHeHne macchl rmpb (opend) KOHTPONMPYETCS CTaTUCTUYECKU U KO PULNEHT
kp B bopmyne (7.1.2-10) BbiGpaH paBHbIiM 1,25.

- Crenenn csoboabl anga pacyeta koadpduumeHTa oxBata K NOsnyyYeHbl COrfacHo
npunoxennto B3 un tabnuue G.2 u3 [1]. B npuBegé€HHOM npumepe BnuUsiHNE
HeonpeaeneHHOCTM pesyribTaToB UCMNbITaHMSA Ha MOBTOPSIEMOCTb C 5 M3MepeHnamm

3HaunTenbHoe.

- CBepeHuss 06  oTHocutenbHon  HeonpegeneHHocTW  Uw(E)=U(E)/mwi  He
obsA3aTenbHbl, HO nomoratoT NpoaeMOHCTpMpoBaTb XapaKTepucTukn
HeonpeaeneHHoCTeN.

Brogxetr HeonpepeneHHocTM ansg  BapuaHta 1 (6e3  BHeceHUs MonpaBkM Ha

BbITaNKMBAIOLLLYIO CUIY B 3HAYEHUSI MOrPELLUHOCTM NOKa3aHUI)

[lononHutensHoe ycrnoeue:
Becbl OCTUPYIOT HEMnocpeacTBEHHO Mepen KanvbpoBKOM M OTCYTCTBYeT WHdopmauus o
NMOTHOCTU BO3dyXa BO BpeMsi Kanubposku. MoaToMy ANA BbIMUCIEHUS HeonpedenéHHOCTU

npumeHsieTca opmyna (7.1.2-5¢).

BenuunHa nnn

Harpyska, nokKas3aHue v NorpewHoOCTb, I

dopmyna

BNUsiHWe HeonpepneneHHoOCTb, I

Harpyska myes, r 0,0000| 50,0000 99,999 9 149,999 9 | 220,000 1
MokasaHue I, r 0,0000 | 50,0000 99,999 8 149,999 9 | 220,000 0
Morpewrocts 0,0000| 0,0000| -0,000 1 0,0000| -0,0001| 7.1-1
nokasaHusa E, r
MosTopsemoce 0,000 114 7.1.1-5
u(Shep), 1
PaspelueHne u(dldigo), T 0,000 029 7.1.1-2a
Paspewenune u(dldigL), T 0,0000 0,000 029 7.1.1-3a
HeuenTpaneHoe 0,000 0 | 0,000 029 | 0,000058 | 0,000 087 | 0,000 127 | 7.1.1-10
Harpy>xeHue u(Olecc), I
Heonpepenerxocts 0,000 118 | 0,000 124 | 0,000 134 | 0,000 149 | 0,000 175 | 7.1.1-12
nokasaHus u(l), r
WcnblTaTenbHble 99,9999 | 200,000 1
HarpysKku me, r 0,0000 50,0000 99,9999 50,000 0 20,0000
yenosHas macca 0,000 0 | 0,000 015 | 0,000 025 | 0,000 040 | 0,000 063 | 7.1.2-2
u(dme), r
Opend u(dmp), r 0,000 0 | 0,000 022 | 0,000 036 0,000 058 | 0,000090 | 7.1.2-10
BoiTankueatoLas cuna 7.1.2-5¢/

t 0,000 000 | 0,000 014 | 0,000 022 0,000 036 | 0,000 055 | Tabnuua
U( EmB), r

E2.1

KoHBeKkuust u(dMeonv), I | He nmeeT 3HaueHns B aToM crny4dae (rMpu akknumMaTU3npoBaHbl). 7.1.2-13
HeonpepeneHHoCTb
OMOPHOro 3Ha4YeHuns 0,00000| 0,00003| 0,000049 0,000 079 | 0,000123 | 7.1.2-14
macchbl U(Mref), T
CrangapTHas
HeonpeaeneHHoCTb 0,000 118 | 0,000 128 | 0,000 143 0,000 169 | 0,000214 | 7.1.3-1a
norpewHocTn u(E), r
\&ff (CTeneHm ceoboapl) 4 6 9 19 49 B3-1
k(95,45 %) 2,87 2,52 2,32 2,14 2,06 [1]
U(E) = ku(E), r 0,000 34| 0,000 32 0,000 33 0,000 36 0,000 44 7.3-1
Urel(E), % -—--| 0,000 64 0,000 33 0,000 24 0,000 20

[onyckaeTcs ykasbiBaTb B cepTUduKkaTe ToNbko HanbonbLlee 3HaYeHne paclumpeHHom
HeonpeaeneHHoCcTn Ansi BCexX norpeLwiHocTen, npuBeEHHbIx B otyete: U(E)= 0,000 44 r, npu
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koacpmumeHTe oxeata k = 2,06 n BepoATHOCTM OxBaTa He MeHbwe 95 %. B ceptudmkare
AOMKHO ObITb NpuBeAeHO YyBeOOMIeHVWEe AN NOonb3oBaTens O TOM, YTO pacluMpeHHas
HeonpeaenéHHoCTb, yKkadaHHasa B cepTudukaTte, npuMeHnma TornbKo, ecriv y4TeHa norpeLHocTb
(E).

Brodxem HeonpederieHHocmu Onsg eapuaHma 2 (c  8HeceHUeM rornpasku Ha
8bimasnKusarowlyro cuny 8 3Ha4yeHus nogpewHocmu nokasaHudl)

LHononHumernbHoe ycnosue:

Becbl tocmupytom HernocpedcmeeHHO neped kanubposkod. lNpumeHsemcsi npouedypa
coanacHo eapuaHmy 2, ¢ ydemom ornpedesieHus naomHocmu 8o30yxa U [ornpasku Ha
e8bimarskuearowyto curny eosdyxa. [losmomy O0ns HeonpederneHHocmu, o06ycroeneHHouU
ebimajsikusarowieli cunol eo3dyxa, npumeHsemcsi gpopmyna (7.1.2-5a).

Tak kaKk rocmuposka 8bINoIHIemcs: HeriocpedcmeeHHO neped Kanubposkol, mo
B803MOXHbIE 8 MECME YCMaHOBKU 8€C08 MaKCUMaribHble USMEeHeHUs 0asneHusi, memnepamypbl
u enaxHocmu He 006s3amesibHO y4umbieamb, 8 Omiu4yue om Ccriy4asi C BbIMOSIHEHUEM
roCmupoBKU HesasucumMo om Kanubpoeku. EOQuHcmeeHHOU cocmaensowel, exodsuwel 8
cmaHdapmHyro HeornpedereHHoCMb omH{ocmu 8030yxa, Sersiemcsi HeornpedereHHOCMb
usmepeHul napamempos okpyxarowieli cpedsil.

Ans pacdyema omHocumenbHoU HeorpederieHHOCMU r1ornpasku Ha eblimarnkusarouyro
curny o ¢opmyne (7.1.2-5a) 83amebi cnedyroujue HUCI08ble 3Ha4YeHUs:

lnomHocmpb 8030yXa Pacal: 1,173 ke/m?
lnomHocms 2upu pcal: (7950 £ 70) ka/m?

Kpome amoeo, 0nsi pacdyema omHocumeribHoU HeorpedesieHHoOCmu niomHocmu 8o30yxa
coaniacHo (A3-1) essambi cnedyrowue HeonpedeneHHocmu 0ns memrnepamypbl, dasneHus u
graxxHocmu:

uT)=02K
ulp) =50 la
URH =1%.

IMonyqaem % =9,77 x 10, uu(g,) = 0,00115 kr/n

®opmyna (7.1.2-5a) Oaem omHocumernbHyl0 HeonpedeneHHOCMb [1ornpasku Ha
gbimarnkusaroulyto cury u(dng) = 3,014 x 107,

Kak anbmepHamuea, noka3zaHa 0OononHUmMernbHass HeornpedenéHHocms U( dMcony),
obycrnoeneHHasi KoHBekyuel u3-3a Oomu4usi memrepamypbl 2upb OmM memrnepamypbl
romewieHuUs Ha senu4yuHy 2 K.
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Benu4uHa unu Haepy3ka, noka3aHue u noz2pewHocms, 2

i dopmyna
esiusiHue HeonpedenéHHocma, 2
Hazpy3ka my.s, e 0,000 0 50,000 0 99,999 9| 149,9999| 220,000 1
lMorpaska ame, 2 0,000 0| 0,000001| 0,000002| 0,000003| 0,000005| 4.2.4-4
lMoka3aHue I, 2 0,000 0 50,000 0 99,999 8| 149,999 9| 220,000 0
lMoepewHocmb

0,000 0 0,000 0 -0,000 1 0,000 0 -0,000 1
nokasaHusi E, 2

Beimankusaiowasi cuna 0,000 0| 0,000 001 5| 0,000 003 0|0,000 004 5 0,000 006 6 | 7.1.2-5a

u(dms), 2

Koneekyus u( dMcony), 2 He nmeeT 3HayeHns B 3TOM cryyae (rMpu akknumMaTU3npoBaHbl).
HeonpedeneHHocmpb

OIMOPHO20 3HaYeHUs 0,000 000| 0,000026| 0,000044| 0,000066| 0,000110| 7.1.2-14
macchbl U(Mres), 2

CmaHdapmHasi

HeornpederieHHOCMb 0,000 118| 0,000 127| 0,000 141| 0,000 163| 0,000 207| 7.1.3-1a
noepewHocmu u(E), e

ff (cmeneHu ceobookbl) 4 6 9 16 43| B3-1
k(95,45 %) 2,87 2,52 2,32 2,17 2,06 [1]
U(E) = ku(E), 2 0,000 34 0,000 32 0,000 33 0,000 35 0,000 43 7.3-1
Urel(E), % 0,000 64 0,000 33 0,000 23 0,000 20

Kak anbmepHamuea rokasaHa 0oriofiHumeribHasi HeornpedesileHHOCMb U3-3a 8/1USIHUSI KOHBEKUUU
ecriedcmeue HeakKIUMamu3upo8aHHbIX 2upb U( dMconv) 07151 pazHocmu memnepamyp 2 K.

Koxsekyus u( 8Mcony), 2 0,000 000| 0,000029| 0,000046| 0,000075| 0,000092| 7.1.2-13

HeonpedeneHHocmb

OIMOPHO20 3HaYEHUSs 0,000 000| 0,000031| 0,000051| 0,000079| 0,000122| 7.1.2-14
maccbl U(Mret), 2

Cma+dapmHas

HeoripedesieHHOCMb 0,000 118| 0,000 128| 0,000 144| 0,000 168| 0,000 214| 7.1.3-1a
noepewHocmu u(E), 2

ff (CTeneHn ceobopbl) 4 6 10 19 49 B3-1
k(95,45 %) 2,87 2,52 2,28 2,14 2,06 [1]
U(E) = ku(E), 2 0,000 34 0,000 32 0,000 33 0,000 36 0,000 44 7.3-1
Urel(E), % 0,000 64 0,000 33 0,000 24 0,000 20

PacwupeHHble HeornpedenieHHocmu rogpewHocmu 0ns eapuaHmos 1 u 2 noymu
00UHaKo8bl, maK Kak HeornpedesieHHOCMb OfOPHO20 3Ha4YeHUs Macchbl U(ldj) OYeHb Mara rno
CpasHeHUIo ¢ HeornpederieHHocmbio rnokasaHus u(l). B 0aHHOM ripumepe orpederieHue dasrneHusi
U sriaxkHocmu Ha Mecme KanubpoeKu 8ecoe ¢ Ueslblo pacyéma rnorpasku Ha ebimarnkusarousyro
cuny eo030yxa U MUHUMU3auuu cocmaenswel HeorpedenéHHocmu, ob6ycrnoeneHHou
8bimarikugarowjel cusol, He 0aém 3Ha4umeribHO20 yry4YweHUs pe3ynbmarmos KaaubposKu.

H1.4/B HeonpepeneHHOCTb pe3ynbTaTta B3BelWMBaHUA (ona BapuaHTa 1)

Kak ykasaHo B 7.4, cneaytoLLyo MHpopMauuio MOXHO NOMYyYnTb cunamm kanmbpoBoYvHOM
nabopatopun unuM OT nonb3oBaTensa BecoB. Pe3ynbraTbl He crneayeT NpeacTtaBnATb B BuAE
yacTn ceptudmkata KanubpoBKM, 3a WCKMYEHWEM annpoOKCUMUPOBAHHOW MOrpeLHoCTH
nokasaHusi 1 HeonpeaeneHHOCTN annpoKCUMMPOBAHHOW MNOrPELUHOCTU, KOTOpble  MOryT
COCTaBnsATb ero YacTb. OBbIYHO MHGOPMALIMIO O HEONPEAENEHHOCTU pe3ynbTaTa B3BeLUMBaHUSA
NPeAcCTaBnsaloT B BUAE MPUIIOXKEHUA K CepTUdUKATy KanumbpoBKM UMM MHa4ve, ecnu ee
cogepxaHme YETKO OTAENIEHO OT pe3ynbTaToB KannbpoBKu.

O6blYHbIE ycnosuaA npuMeHeHna BeCcoB, KaK NMPUHATO, UMK KaK YKa3aHO nonb3oBaTtenem,
MOTYT BKNoYaThb:
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- BcTpoeHHoEe yCcTpOoCTBO IOCTUPOBKM AOCTYMNHO U paboTaet (AT = 3 K).
- W3meHeHuve TeMmnepatypsbl B nomeleHnun AT = 5 K.

- ®OyHKUMS ypaBHOBELUMBAHUSA Tapbl UCMOSb3yeTCs.

- Harpyskn He Bcerga HaknagbIBaOTCA TOYHO B LIEHTP.

HeonpegeneHHOCTb pes3ynbTata B3BeLUMBAHMSA MOSyYaloT, WCNOMb3ys NUHENHYIO
annpoKCcMMaLumIo NOrpeLLHOCTM NokasaHus B cooteeTcTBum ¢ (C2.2-16).

HeonpegeneHHOCTb pe3ynbTaTa B3BelUMBaHUA NpeacTaBneHa TonbKo Ans BapuaHTa 1
(6e3 BHeceHMs MONpPaBKW Ha BbITANKMBaKLWY CUMY B 3HA4YeHUS MNOrpeLHOCTU MOKasaHwus).
ANNpoKCMMUMPOBAHHAA MOrpewHocTe nokasaHus no (C2.2-16) wu  HeonpenerneHHoCTb
annpoKCMMMPOBaHHOW MOrpeLHoCTN nokasaHus cornacHo (C2.2-16d) y AByx BapuaHTOB
HEe3HaYMTENbHO OTNMYAIOTCS, TaK Kak Jiexallme B OCHOBE BecoBble koadduumneHTolp; = 1/HE))
OTNINYAKOTCH Ha HECKOMNbKO MWMMMOHHBIX AOSieN U NOrpeLuHOCTU MOKa3aHWs OOWHAaKOBbl ANs
obonx BapnaHTOB (MONpaBka Ha BbITaNK1BaIOLLYO CUMY MeHbLLE pa3peLLeHnsl BECOB).

O603HaveHnss R W BBOgATCA Ansa Toro, yTOObI OTNMYATb NOKa3aHUS BECOB BO BpeMA
B3BELLUMBAHUI OT NOKa3aHUs BO BpemM4A KaJ'IVI6pOBKVI.

R: oTcueT npu B3BELUMBAHMM Harpy3kn Ha KannbpoBaHHbIX Becax, NofnyyYaemblii nocne
KanmopoBKu,
W: pesynbTaT B3BELLUMBAHWUS.

CnegyeT o0paTuTb BHMMaHME Ha TO, 4TO B cnegytowen Tabnuue otcdeT R n Bce
pe3ynbTaTbl NpMBEAEHbI B rpamMMaXx.

[B Tabnuue B hopmynax HeonpeaenéHHocTel pesynbTaTa B3BeLUMBaHNS «g 2» U «g» -
€OVHNLIbI U3MEPEHNSI MaCChl «I?» U «I», COOTBETCTBEHHO - NPUM. Nepes. ]
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Orcuer, pe3ynbTaTt B3BelWWMBaHUA U NOrpewHoOCTb, TI.
BenuunHa wnun BnusiHue Heonpe.qeneHHOCTb B rpammax mnu B Buge d)opmyna
OTHOCUTEJIbHOIro 3Ha4YeHus

MorpewHocTb OoTCYETA
Eappr(R) ons nokasaHun
BpyTTO 1 HETTO: Eyppr(R) = 3,895 x 10R C2.2-16
Annpokcumanms npssmMon
NUHVEN Yepes Hyrb

HeOﬂpeAeneHHOCTb aﬂﬂpOKCVIMVIpOBaHHOVI norpewHoOCTN NoKa3aHuA

CtanpapTHas
HeonpeaeneHHoCTb U?(Eyppr) = 1,517 x 108u?(R) + 4,015 x 103R2 11 C2.2-16d
norpewwHocTn U(Eappr)

CranpapTHas
HeornpeneneHHoCTb
norpeLuHocTH, npeHebperas
cMmelleHneM

u(Eppr) = 6,337 x 10R

HeonpegneneHHocTn, 06ycnoBneHHbIe BIUAHUEM OKpYKaroLlen cpeabl

TemnepatypHbIn apendd _ 6 )

UyBCTBUTENbBHOCTM Ure1(6 Romp) = 1,299 ® 0 7.4.3-1

BbiTankusatowas cuna Ure1(6 Byoy) = 1,636 X076 7.4.3-4
He nmeeT 3HauyeHns B aToMm cnyyae (paboTaet

M3meHeHne xapakTepucTuk

BCrIeACTBME Aperiha BCTPOEHHOE YCTPOWCTBO OCTUPOBKM U Aperd Mexay 7.4.3-5

Kannbpoekamu nNpeHebpexmnmo man).

HeonpeneneHHocwl, OGyCﬂOBHEHHbIe 3KCI'IJ1yaTaL|VIeﬁ BecoB

PaboTa ycTtpoicTtea

— 7 -
ypaBHOBELLWBAHUS Tapbl Ure1(6 Rare) = 5,774 X0 7.4.4-5
MonayyecTb U rMcTepesmnc He nmeet 3Ha4yeHns B 3TOM cryvae 7.4.4-9alb
(Bpems noa Harpyskow) (HenpopomMKMTENBHOE BPEMSI MO, HArpy3Kon) o
HeueHTpanbHoe HarpyxeHue Urel(6Rco) = 1,154 1076 7.4.4-10
HeonpepeneHHOCTb pe3ynbTaTa B3BeLLMBaHUSA
CraHgapTHas
HeonpeaeneHHoCTb, _ > 5 7.4.5-1a
nonpasku K oTcyHeTam Eappr u(W) = /(1,466 x 16°g” + 6,433 x 10°F’) 7.4.5-1b
OOMKHbI Y4UTLIBATHCS
PacwwnpeHHas
HeonpeaeneHHoCTb, _ > 5 i
nonpaeku K oTc4eTam Eappr UW) = 2V(1,466 x 16°¢” + 6,433 x 10°F) 7.5.1-2b
OOMKHbI Y4UTLIBATHCS
YMpoLuerne A0 nepeoro UMW) = 2,422 x 1tq + 4,090 x T6R 7.5.2-3d

nopanka

O6wan HeonpeaeneHHOCTb pe3yrbTaTa B3BeLWMBaHMUA 63 KoppeKuun oTCHeTOB
Up(W) = UW) + | Eppr(R)| Ug(W) = 2,422 x 1thg + 4,479 x I6R 7.5.2-3a

MpoBepka ycrnoBusi B OTHOLLEHUM HabnogaemMoro aHadeHusty? cornacHo gopmyne (C2.2-
2a) pana nonoxuTenbHbI pesynbrat. [lepBasi NUHeHasa perpeccust yYuTbiBaeT BeCOBble
koadhpuUmMeHTbl Pj, ypaBHeHue (C2.2-18a).

" MepBblit YneH ABMAETCH HE3HAUYMMBIM, TaK KaK HeonpeaeneHHOCTb oTcHeToB U(R) nmeet nopsaok 10  r. Kak crneacteve nepsbiit
urieH UmeeT nopsaok sHaueHun 1078 r2, a BTopoit — nopsiaok sHaueHun 107 r2
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Ncxoas m3 oblueit HeonpeaoeneHHOCTH, 3HaYeHWe MUHUMAanbHOW HarpyskM ONnsi BECOB
MOXXHO OonpeaenuTb B COOTBETCTBUM C npunoxeHuem G.

Mpumep:
TpeboBaHue k gonycky npu B3sewwmnsaHum: 1 %
KoadhduumeHT 3anaca: 3

MwuHumanbHaa Harpyska cornacHo cdopmyne (G-9) n BblluenpuBeAeHHOMY YpPaBHEHUIO
ans obwen HeonpegeneHHoctn coctasnsetr 0,0727 r; T.e. nonb3oBaTent Heobxoaumo
B3BeLMBaTb KONMUYECTBO MaTtepuana HeTTo 6onblwee, yem 0,0727 r, ans obecneyeHuns
OTHOCUTENbHON 0bLen HeonpeaeneHHOCTN N3MepeHni Npy 3agaHHOM OTHOCUTENBHOM JOMyCcKe
1 % n koacbpuumneHTe 3anaca 3 (paBHoueHHO aonycky 0,33%).

H2 Becbl Ha 60 Kr, MHOroHTepBanbHbIe

MNpepBapuTenbHoe 3amevaHue:

Bynet paccmoTpeHa kanvbpoBka MHOrOMHTEPBAbHbLIX BECOB C LLIEHON AeNeHns WwKanbl 2
r/5r/10 r. JaHHbI NpUMep NokasbiBaeT NOMHY CTaH4AaPTHYIO Npouedypy npeactaBneHns
pe3ynbTatoB  WU3MEpPEeHUN U COOTBETCTBYIOLUMX  HEONpeaerieHHOCTEN,  BbINONHAEMYHo
OonblUMHCTBOM nabopatopuii. AnbTepHATUBHLIM METOA C YYETOM BIIMSHUS BbITanknBatoLLemn
cwnbl BO3ayxa npeactaBneH B BUAe BapmaHTa 2 (HabpaH KypcrMBOM).

MepBaa cuTyaumsa: IOCTUPOBKA YYBCTBUTENIbLHOCTU BbINOMHAETCA HE3aBUCUMO OT
KanuobpoBKu

H2.1/A YcnoBus, Npu KOTOPbIX BbINOJHAETCA KannobpoBkKa
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Mpu6op

aneKTpOHHble BeCbl HEAaBTOMaTU4YeCKOro AencTBus,
onucaHue n MAEHTM(*)MKaLIVIﬂ

MakcumanbHble Harpy3ku
MHTepBanos B3BewwnBaHuA Max;
| ueHa geneHun WKanbl d;

12000r/2r
30000r/5r
60000r/10r

L'|yBCTBl/IT(=2J'IbHOCTb BECOB K
M3MEeHEHNIO TeMNepaTypbl

Kt =2 x 10 /K (13 pykoBOACTBa U3roToBUTENS); HEOBX0ANM
€[VMHCTBEHHO ANS pacyeTa HeonpeaeneHHoCTU peynbraTa
B3BELUMBaHMSI.

BcTpoeHHoe 1cTpoBoYHOE
YCTPOWCTBO

PaboTaeT aBTOMaTM4eck1 nocne BKMYEHUs BECOB M npyn AT = 3
K; HeobxoaMMo eaUHCTBEHHO Arsi pacyeTa HeonpeaeneHHOCTH
pesynbraTta B3BeLUBaHUA. CocTosiHME: aKTUBHO.

KOcTupoBKka ucnonHutenem
KanubpoBKu

Be3 rcTUPOBKU HENOCPeACTBEHHO nepea KarimopoBKOM.

TemnepaTypa Bo Bpems
KanubpoBKu

21 °C B Ha4yane KanmbpoBKu.
23 °C B KOHLie KannbpoBKu.

AmmocgbepHoe dasrieHue u
8rnaxHocmb (HeobsisameribHbIe
rnapamempeil)

990 ella, RH 50 %.

YcnoBusa B nomeLleHnn

MakcrmanbHOe n3MeHeHue TemnepaTypbl Npu paboTe Ha Becax
10 K (nabopaTtopHoe nomeLleHne ¢ okHamu). Ecnun ncnonesyetcs
AN pacyéta HeonpeaeneHHOCTM BbITanknBaLen Cunbl
cornacHo dopwmyne (7.1.2-5e), ee cnegyet npeacraBuTb B
cepTndukate kanubposknu. He nmeeT 3HayeHusa ans
HeonpeaeneHHOCTN pesynbraTa B3BeLLUMBaHMUS, ecnu pabotaeT
BCTPOEHHOE YCTPOMCTBO tocTupoBku (AT = 3 K). B aTom cny4vae
MaKkcumarbHoOe n3MeHeHne TemnepaTtypbl Ans OLEHKU
HeonpeaeneHHOCTN pesyrbTaTa B3BeLwmBaHua pasHo 3 K.

UcnbiTaTenbHble Harpy3ku/
akKnMmaTumsaumus

dTanoHHbIe rMpu, Knacc TO4HOCTH F2, AKKNMMaTu3npoBaHHbIE K
TemMmneparype nomMmelleHna.

H2.2/A UcnbiTaHnAa n pesynbTaTbl

MoBTOpsieMOCTb

TpeGoBaHus NpvBeeHbI

UcnbiTaTenbHas
Harpy3ka 10 000 r
npunoxeHa 5 pas

UcnbiTaTenbHas Harpy3ka
25 000 r npunoxeHa 5 pa3s
(cTaHOapTHOE OTKMOHEHMWE B

B rnaee 5.1 (cTaHgapTHOE OTKMOHEHWE | WHTepBanax 2 u 3 NPUHATO
B MHTepBarne 1 NpuMHATO NOCTOSHHbIM)

MokasaHus MOCTOSIHHBLIM)

HeHarpyxeHHbIX BeCOB 99081 24 995 r

npu HeobxoamMMocTun

yCTaHaBMMBAIOT Ha HyIb 10000+ 25000r
9998 r 24995

VicnbiTaHne Ha 10000 r 249951

NMOBTOPSIEMOCTb

BbIMOMHEHO B 10000 r 25000r

nHTepBanax 1 m 2

CranpgapTHoe $=1,095r s=2,739r

OTKIOHEeHune
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HeueHTpanbHoe HarpyxeHue PacnonoxeHue UcnbiTaTenbHas
Harpy3ku Harpy3ka 20 000 r

Tpe6OBaHl/I$| npueeneHbl B rnaee LleHTp 19995

53 Cnepeau crieea 19995

Mepen Harpy>KeHneM rnokasaHve Csagu cnesa 19995

yCTaHaBnMBaloT Ha HyIb; C3agun cnpaea 19990 r

CHayarna Harpysky nomeLiarT B Cnepenv cnpasa 19990 r

LEHTP rpy30MNpUEMHOro

YCTPOWCTBA, a 3aTeM B Apyrue

NOMNOXeHMS

MakcumanbHoe OTKNoHeHue | A Lccil max 5r

MorpewHoOCTU NOKasaHUM
O6wwe npensaputensHole  TpeboBaHus NpyBeaeHbl B rnaee 5.2, rmpu
yCrnoBwusi: pacnpegeneHbl B AnanasoHe B3BELUMBAHUS
AOCTaTOYHO paBHOMEPHO.

McnblTaTenbHble Harpys3ku npuknagbiBaloT OQHOKPATHO;
oTAeNbHble Harpy>XeHusa BbIMONTHAKT TOJIbKO B CTOPOHY
yBeIn4eHuna Harpy3ku, nokasaHmne HeHarpy>XeHHblX
BECOB yCTaHaBMBaAKOT Npwn HeobXoaMMOCTU Ha HYyInb.

BapwuaHT 1: [NnoTHOCTb BO34yxa HEM3BECTHA BO BPEMS HOCTUPOBKU U KaninbpoBku (T.e. 6e3
BHECEHUSA MONpaBKW HAa BbITANKMBAKLLYIO CUMNY BO3AyXa B 3HaA4YeHUd NOrpeLiHoCcTU

NnoKasaHumn)

TpeboBaHus NpuBeaeHbI B rnase 5.2, rupu Harpyska

MorpelwHocTb
pacnpegeneHbl paBHOMEPHO MO BCEMY Myes MokasaHue /

nokasaHua E
AnanasoHy B3BeLUVBaHUS (my)
" Or Or Or

cnbiTaTenbHblEe Harpy3ku NpuknagbiBaoT

OLHOKPATHO; OTAENbHbIE HArpPyXXeHus Bbl- 10000 10000 or
MOMHSIOT TOMBKO B CTOPOHY YBENUYeHMs 20000 r 19995r 5T
Harpy3ku, nokasaHne HeHarpy>eHHbIX BECOB 40000 r 39990 r -10r
yCTaHaBMMBaT Npu HEOOXOAUMOCTU Ha HYIb. 60 000 r 59 990 r -10r

BapuaHm 2: [TnomHocmb 8030yxaPas 80 8PEMS FOCMUPOBKU Heu3g8ecmHa, U rniaomHocmb
8030yXxa Pacal 80 8PeMs KasiubposKU paccyumbigearom o yrnpoweHHou copmyne CIPM

(A1.1-1)

U3mepeHHbIe 3Ha4YeHUS, UCIo/1b308aHHbIe ons pacdema.

AmmocgepHoe dasneHue p: 990 ella
OmHocumernbHas enaxHocmb RH: 50 %
Temnepamypa t: 21 °C
lnomHocme 8030yXa Pacal: 1,173 ka/m?

Bbiqucnissemcs nonpaeka Ha ebimarikugarouwyto custy 0me rno cpopmyrne (4.2.4-4).

Yucrnosoe 3HavyeHue, ucronb3oe8aHHoe 0518 pacyema:
lTnomHocmb 2upUpPcal: (7950 % 70) ka/m?®
Monpaeka Ha ebimarkusarowyro cusy &ms: 2,138 x 108 my

PaccyumaHHas no c¢popmyne (4.2.4-4) nonpaska Omg Ons Hagpy30K Mmaccol my
rpeHebpexxumo Mara, mak KaKk OmHOCUMENIbHOE pa3peLlieHue gecos umeem ropsiook 10
4 umo HaMHO20 60/IbWE NOMPasKuU Ha 8bimarkusarulyto cusy. loamomy npueedéHHbIe
8 mabsiuye 8biwe 3Ha4YeHUsT aKkmyarsbHbl.
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H2.3/A MorpewHocTH 7] COOTBETCTBYHOLLMNE HeonpeaeneHHOCTU (oropxeT
COOTBETCTBYHOLLUMX HeonpeaerneHHocTen)

Ycnosus, obumne ang obonx BapuaHToB:

- HeonpeaeneHHOCTb NOrpeLLIHOCTU NPU Hyne BKYaeT TONbKO HeonpeaeneHHoCTb
nokasaHns HeHarpy>XeHHblx BecoB (UeHa pgeneHusa wkanbl do = di= 2 1) U
NnoBTOPSAEMOCTb S. HeonpeaeneHHOCTb NokaszaHus Harpy>KeHHbIX BECOB NpW HYNeBOW
Harpyske He yYnTbiBaeTCA.

- HeueHTpanbHOe HarpyxeHue y4uTbIBaeTCsl Mpu kannbpoBke B COOTBETCTBUM C
(7.1.1-10).

- [lorpewHOCTb MOKa3aHWs NOMyyalrT, WUCMOMb3ysi HOMUHAIbHOE 3HaYeHue Macchbl
rTMpM B Ka4yecTBe OMOPHOro 3HayeHusi, MO3TOMY MakCMMarbHble [OOMnycKaemble
NOrpeLLHOCTU MCMbITaTENbHbLIX MMPb YYUMTBIBAKOTCA NpWU ONpedeneHvuM BKnaga B
HeonpeaeneHHOCTb, OOYCMOBMEHHOrO rMpAMU: U(Om:) BbIMMCNAT Kak u(dmg) =
TollV3, cnepyst oopmyne (7.1.2-3).

- CpegHun gpend maccel rmpb, No pesynbtatam ABYX KannbpoBOK C UHTEPBAOM B
aea roga, coctaBun |D|smpe/2. Tloatomy Bknag B HeornpegerneHHOCTb,
0bycrnoBneHHbIn ApeidomM Macchl rMpb, Obin ycTaHoBMeH 8fmp) = mpe/2/3, 4yto
COOTBETCTBYET KOadhULMEHTY Kkp, paBHOMY 1,5 (ons HamxygLiero cueHapus U=mpe
/3.

- vpn npoxogdatT akknMmaTtuM3aumio OO0 TemrnepaTypbl OKpyawlwen cpegbl C
OCTaTO4YHOM pa3HOCTbIO TemnepaTtyp 2 K.

- CreneHn cBobogbl Ans pacyeta koadduumeHTa oxsata k nonyyeHbl cornacHo
npunoxeHno B3 un Tabnuue G.2 wmn3 [1]. B pgaHHOM npumepe BnvsiHWe
HeonpeaeneHHOCTU pe3yrnbTaToB UCMbITaHUSA Ha MOBTOPSEMOCTb C 5 n3sMepeHusamu

3HaAYUTENbHO.

- CBepeHns 00 oTHocuTenbHon  HeonpegeneHHocTn  Uw(E)=U(E)/mws  He
obsa3aTenbHbl, HO nomoraroT NPOAEMOHCTPUPOBaTh XapaKkTepPUCTUKN
HeonpegerneHHoCcTeN.

brodxem HeonpedeneHHocmu Ona eapuaHma 1 (6e3 eHeceHuss ronpasku Ha
8bImariKugarowyro cusly 8 3Ha4eHuUs rnoegpewHocmu rnokasaHud)

[ononHuTenbHoe ycrnoBsue:

Becbl He oCTUpYOTCA HENOCPEACTBEHHO Nepes kanvbposkon. NpumeHseTcs npouenypa

no BapuaHty 1, 6e3 wHdopMauMm O nMMAOTHOCTM Bosdyxa. [loatomy Ans

HeonpeneneHHocT, obyCNOBNEHHOW BbITANKMBAKOLWEN CUMOM BO3AyXa, NPUMEHSAeTCH
dopmyna (7.1.2-5d). B kavectBe anbrepHatuBbl B Tabnuue mucnonb3oBaHa ¢opmyna
(7.1.2-5e), npepnonaraetcsi, 4YTO MW3MEHeHWe TemnepaTtypbl BO Bpemsi paboTbl

cocrtasnset 10 K.
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Harpy3ka, nokasaHue v NOrpewHocTb, I
BenuunHa wnn BnusiHue ®dopmyna
HeonpegeneHHOCTb, I
Harpy3ka myes (mn), r 0 10 000 20 000 40 000 60 000
MokasaHwue I, 1 0 10 000 19 995 39 990 59 990
MorpewHocTb Noka3aHua E, r 0 0 -5 -10 -10 7.11
MoBTopsiemocTb u(8liep), T 1,095 2,739 7.1.1-5
Paspewerune u(dldigo), T 0,577 7.1.1-2a
PaspewweHne u(dldigL), T 0,000 0,577 1,443 2,887 2,887 | 7.1.1-3a
HeuenTpanbHoe Harpyxetve 0,000 0,722 1,443 2,887 4,330 | 7.1.1-10
U(blecc), T
Sﬁfﬁpe”e”e””““’ riokasanna 1 4 238 1,545 3,464 4,950 5909 | 7.1.1-12
20 000 20 000
McnbiTatenbHble Harpysku mn, r 0 10 000 20 000 20 000
20 000
20 000
Mvpun u(dme), r 0,000 0,092 0,173 0,346 0,554 | 7.1.2-3
Opend u(dmp), r 0,000 0,046 0,087 0,173 0,277 | 7.1.2-11
7.1.2-5d/
BoiTankmeatowas cuna u( dng), r | 0,000 0,110 0,217 0,433 0,658 | Tabnuua
E2.1
KoHBeKUMS U(5Mcony), T He nmeeT 3HayeHUsi B 3TOM cryyae (CyLLeCTBEHHO 71213
TONbLKO ANs rmMpb Knacca TodHocTu F 1 n 6onee ToYHbIX).
HeonpeaenenHocs onopHoro | 1, 0,151 0,290 0,581 0,904 | 7.1.2-14
3Ha4yeHUs maccbl U(Mref), T
CrangapTHas
HeonpeaeneHHoCTb 1,238 1,552 3,476 4,984 5,978 | 7.1.3-1a
norpewHoctn u(E), r
\eff (CTeneHm ceobopapl) 6 16 10 43 90 B3-1
k(95,45 %) 2,52 217 2,28 2,06 2,05 [1]
U(E) = ku(E), r 3,120 3,369 7,926 10,266 12,254 7.3-1
Urel(E), % 0,0337 0,0396 0,0257 0,0204
AnbmepHamusa: HeornipedeneHHocmb, obycriosrieHHas 6bimarnkusarouw,eli cusnol, ebiducrsemcs no
popmyne (7.1.2-5e) emecmo (7.1.2-5d), m.e. npubnuxeHue Ons Hauxyodweao crly4Yasi 3aMeHsiemcsi
npubnuxeHUeM, Mosy4YeHHbIM Ha OCHOBE OUEHKU U3MEHEHUsI memiepamypbl 8 NoMeweHUU 80 8pemsi
pabomsi Ha eenuyuHy 10 K.
Bsimankusatowas cuna u(dng), e | 0,000 0,046 0,089 0,178 0,276 | 7.1.2-5¢e
Heonpedenetocms  OMOPHOZO | 1, oy 0,113 0,213 0462|  0,678| 7.1.2-14
3Ha4yeHus1 Macchl U( Myer), 2
CmaHdapmHasi
HeorpederieHHOCMb 1,238 1,549 3,471 4,968 5,948 | 7.1.3-1a
noepewHocmu U(E), e
wii(CmeneHu c8o600kb1) 6 16 10 43 88 B3-1
k(95,45 %) 2,52 2,17 2,28 2,06 2,05 [1]
U(E) = ku(E), 2 3,120 3,362 7,913 10,234 12,193 7.3-1
Urel(E), % 0,0336 0,0396 0,0256 0,0203

N3 npumepa 8uOHO, 4Ymo HeorpedesrieHHOCMb ONOPHO20 3HaYEHUSI MaccChl 3Ha4umeribHO
CHUXaemcs, ecnu 8 pac4yéme HeornpederieHHOCMU Om 8blmarskueaowel Curbl y4YmeHbl
U3MeHeHUs1 memMrepamypbl 8 oOMeweHUU 80 epemsi pabombsl o cpasHeHul ¢ b6oree
KOHCcepgamueHbIM Mo0xo0oM, ornucbigaeMbiM ¢hopmynol (7.1.2-5d). OOHaKo MOCKOIbKY
HeorpedesieHHOCMb ~ OMOPHO20  3HAaYEeHUs Maccbl O4YeHb Mana 8 CpasHeHuu ¢
HeorpederieHHOCMbIO oKasaHusl, cmaHoapmHas HeorpederieHHOCMb 102pewHocmu noYmu He
MeHsiemcs.
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bydem npuemnemo ykasamb 6 cepmuchukame mornbko Haubonbuwiee 3HavyeHue
pacuwupeHHoU HeoripederieHHOCMU 01151 8CeX ro2pewHocmed, npueedEéHHbIX 8 omyeme:
U(E)= 12,254 2, ucxo0s u3 k = 2,05 0519 npuHAMoU 8epossimHoOCmuU oxeama He MeHee

95 %.

B ceptudumkate gomkHO 6biTb NpYBEAEHO YBEAOMINEHME AN1S NOMb30BaTens O TOM, YTO
yKasaHHas B HeM pacluMpeHHasi HeonpeaeneHHOCTb MPUMEHWMa TONbKO, €Crv  yyTeHa
norpeLHocTb (E).

Bbrodxem HeonpedeneHHocmu Onsi _e8apuaHma 2 (C _8HeceHUeM rnornpasku Ha
8blmarsikusarowlyro cusly 8 3Ha4yeHuUs noepewHocmu rnokasaHuu)

HononHumersHoe ycrosue:

Becbl He rwcmupyromcsi HerlocpedcmeeHHO rneped Kanubposkod. [lpumeHsemcs
npouedypa coenacHo eapuaHmy 2, ¢ yd4emom orpederieHusi niomHocmu eo3dyxa u
rnornpaeku Ha ebimarikusarouwyto cusy eosdyxa. [Mosmomy O HeornpedereHHocmu,

obycnosreHHoU ebimarkusarowel curol 8o30yxa, npumeHsiemcsi coopmyna (7.1.2-5a).

Cnedyem obpamume 8HUMaHUe Ha mo, 4Ymo MI0MHOCMb 8030yxa 80 8pPeMs OCMUPOBKU
(komopas npoucxodum He3asUCUMO Om Kanubpoeku) Heu3gecmHa, MO3MOMy U3MEHEHUE
nnomHocmu eo30yxa C MmeyYyeHUeM 6peMeHU [puHUMaemcsi 8 Kadecmee OUeHKU Orns
HeonpedeneHHocmu.  CnedosamernibHO,  HeornpedesieHHOCMb  nomHocmu  8030yxa
paccyumbieaemcsi UCX0051 U3 803MOXHbIX U3MEHEeHUU dasrneHus, memnepamypbl U 8l1axHocmu,
Komopble Mo2ym Habrirodambcsi 8 MECME yCMaHOB8KU 8€C08.

B npunoxeHuu A3 npusedeHbl pekomeHOauuu [0 OUEHKEe HeorpedeneHHocmu
rnnomHocmu eo30yxa. B daHHOM ripumepe ucronb3yemcs annpokcuMayusi HeorpedesneHHocmu
Ha ocHogse ypasHeHusi (A3-2) emecmo obwezao ypasHeHus (A3-1), m.e. ¢ memnepamypod,
sensrouelicss nepeMeHHbIM rnapamempom.

Lns usmeHeHuss memnepamypbi Ha egenu4uHy 10 K ebiqucrieHusi o ¢opmyrie
annpokcumayuu (A3-2) darom omHocumesbHy HeonpedeneHHocMb Up,)/Pa = 1,55 x 102, umo
npu nnomHocmu 8030yxa npu kanubposke pP. = 1,173 ka/m* darom HeonpederneHHOCMb U( P.) =
0,018 ka/m°.

HAna pacyema omHocumernibHOU HeornpedeneHHOCMU r1ornpasku Ha 6blimarnkugaroulyto
cuny o ¢popmyrne (7.1.2-5a) 83amel criedyrowjue 4Yucrio8bie 3Ha4eHUsl:

llnomHocme 8030yXxa Pacal: (1,173 £ 0,018) ke/m*
lTnomHocme a2upu Peal: (7950 + 70) ka/m?

®opmyna (7.1.2-5a) OGaem omHocumersibHyt0 HeornpedesieHHOCMb [1onpasku Ha
8bIMAsKUSaUWYo cury Ue( dng) = 3,334 x 10,

OmHocumernbHasi HeornpederieHHOCMb OMPasku Ha B8bliMmarsikugarwyr cury eo3dyxa
rpeHebpexumMo Mmarna [0 CPasHEeHU C OpyauMu COCMasISaioWUMU HeornpedereHHocmu
OropPHO20 3HaYeHUSs Maccehbl.

SOmom nipumep rokasbieaem, 4Ymo 8bI4UC/IEHHbIe rorpaska 051 noepewHocmu 6m g u
OmHocumersibHasi HeornpedesieHHOCMb onpasku Ha 6bimankuearwy Ccuiy Uk dng)
npeHebpexumo Marsbl. Omo npueodum K ob6HoerieHHoOMYy 6rdxemy HeonpederneHHocmu
usmepeHul:
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BesnuvuHa unu enusiHue Hazpy3ka, nokasaHue u noz2pewHoOCmb, 2 ®dopmyna
HeonpedeneHHocmsb, 2
Hazpy3ka mei(mn), 2 0 10 000 20 000 40 000 60 000
Monpaeka img, 2 0 0 0 0 0| 4244
lMokasaHue I, 2 0 10000 19 995 39 990 59 990
lMozpewHOCMb Noka3saHusi 0 0 -5 -10 -10 7.1-1
E, 2
MoBTropsiemocTb U( drep), 2 1,095 2,739 7.1.1-5
PaspeweHrue u(dldigo), 2 0,577 7.1.1-2a
PaspeweHue u(bldigL), 2 0,000 0,577 1,443 2,887 2,887 | 7.1.1-3a
HeueHnmparnsHoe 0,000 0,722 1,443 2,887 4,330 | 7.1.1-10
HazpyxeHue U(Olecc), 2
HeonpedeneHHocmb 1,238 1,545 3,464 4,950 5909 | 7.1.1-12
rnokasaHus u(l), e
UcribimamernbHbIe Hagpy3Ku 0 10 000 20 000 20 000 20 000
mn, & 20 000 20 000
20 000
lupu u( omg), e 0,000 0,092 0,173 0,346 0,654 | 7.1.2-3
Apelticb u(dmp), r 0,000 0,046 0,087 0,173 0,277\ 7.1.2-11
Bbimankusarowas cuna 0,000 0,000 0,001 0,001 0,002 | 7.1.2-5a
u(dme), e
He umeem 3HayeHusi 8 smom cry4yae (CyuiecmeeHHo 7.1.2-13
KoHsekuyus u(dmconv), T morbKo Orisl eupb Knacca mo4yHocmu F 1 u 6onee
MOYHbIX).
HeonpedeneHHocmb 0,000 0,103 0,194 0,387 0,620 7.1.2-14
OMOPHO20 3Ha4YeHUs Macchl
U(mref), r
CmaHOapmHasi 1,238 1,549 3,470 4,965 5,941 | 7.1.3-1a
HeornpederieHHOCMb
noepewHocmu u(E), 2
wfi(cmerneHu ceob600ki) 6 15 10 43 88 B3-1
k(95,45 %) 2,52 2,17 2,28 2,06 2,05 [1]
U(E) = ku(E), r 3,120 3,360 7,910 10,228 12,180 7.3-1
Urel(E), % - 0,0360 0,0396 0,0256 0,0203

U3 amoeo npumepa 6UOHO, YMO eKrad ebimasikusarouwieli cusbl 8 cmaHOapmMHy
HeoripederieHHOCMb He3Ha4dumereH. bonee moz2o, cmaHOapmHble HeornpedeneHHocmu
rnoepewHocmu sapuaHmosg 1 u 2 noYymu odUHaKo8bI, Mak Kak HeornpedesleHHOCMb OMNOPHOIo
3Ha4YeHUa mMacchl U(Mer) OYEHb Masia o CPasHEHUKo C HeornpedesieHHOCMbio rokaldaHus u(l).
OnpedeneHue 0OaeneHus U 6naxXHoCMu Ha Mecme HaxoxXO0eHusi eeco8 8 OOMOIHEHUE K
uaMepeHussiM memrnepamypbl Ons MONpasKku Ha 6blMasikueatowyo cusiy U MuHUMu3ayuu
coomeemcmesyruwe20 eknada 8 HeornpederieHHOCMb He 0aem 3Ha4YyumesibHO20 YITyYWeHUs
pesyrnbmamos KanubposKu.

H2.4/A HeonpepeneHHOCTb pe3yrnbTaTta B3BelWMBaHUA (ona BapuaHTa 1)

Kak ckasaHo B 7.4, cneaytoLlyo MHOpMaLMo MOXHO NOMYyYUTb CUriaMu KannmbpoBOYHOW
nabopatopun unuM nonb3oBaTensi BeCOB. OTU pe3ynbTaTbl He crnegyeT NpeacTaBnAaTb B Buae
YacTu cepTudukaTa KanubpoBKM, 3a WCKMOYEHMEM anmnpOKCUMMPOBAHHOW MNOrpPeLUHOCTH
nokasaHusi M HeonpegeneHHoCTU annpoKCUMUPOBAHHOW MOrpeLlHoCT, KOTopble  MOryT
COCTaBnsATb ero YacTb. OBbIYHO NHOPMALMIO O HEONPEAENEHHOCTM pe3ynbTaTa B3BeLUMBaHUSA
NpeacTaBnsaloT B BUAE MNPUMNOXKEHUS K cepTudukaty KanubpoBKM uNU MHadve, ecnu ee
cogepxaHue ACHO OTAeneHo OT pe3yrnbTaToB KanubpoBKu.
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Hopmaanble ycnoeua npMMeHeHua BeCOB, NMpUMHMMaeMble, Ui Xe onpenerndaemMblie
nonb3oBartesiemM, MOryT BKITHO4YaTb:

BcTpoeHHOE YyCTPOMCTBO HOCTUPOBKM AOCTYNHO U pabotaet (AT = 3 K).
M3meHeHne Temnepatypbl B noMmeweHun AT = 10 K.

®yHKUMS ypaBHOBELUMBAHWS Tapbl UCMONb3YyeTCs.

Harpy3ku He Bcerga HaknagbiBaoTCA TOYHO B LEHTP.

HeonpegeneHHoCTb pesynbrarta B3BELMBAHWUS MOSTy4aloT, WUCNONb3yA JNIMHEWNHYHO
annpoKCcMMaLmIo MOrpeLLIHOCTM NokasaHusa B cootBeTcTeum ¢ (C2.2-16).

HeonpegeneHHOCTb pe3ynbTaTa B3BelUMBaHUA NpeacTaBreHa TonbKo Ana BapuaHTa 1
(6e3 BHeCeHWst NoOMpaBKM Ha BbITANKUBAKOLWYO CUMY B 3HAYEHUSI MOrPELUHOCTM MOKas3aHus).
ArnnpokcuMupoBaHHaa MNOrpewwHocTs nokasanus no (C2.2-16) v HeornpenerneHHoCTb
annpoKCMMMPOBAHHOW MOrPeLLUHOCTM Mnoka3aHusa cornacHo (C2.2-16d) y AByx BapuaHTOB
HEe3HaUMTENbHO OTNMYAIOTCA, TaK Kak WCXOAHble BecoBble KoadduumneHTol pPi=1/UE))
OTNINYAKOTCH Ha HECKOMNbKO MUMMMOHHBIX AOSfiel U NOrpeLuHOCTU MoKasaHWs OOWHaKOBbl Ans
060unX BapnaHTOB (MonpaBKka Ha BbITaNKMBatoLLYIO CUITy MEHbLUE, YeM pa3peLLeHne BECOB).

BbiTankueatowiasd cuna cornacHo NyHKTy 7.4.3.2 He yudnTbiBaeTCsl, TaK KaK OLeHKa
HeonpeaeneHHoCcTU Npu KanMbpoBKe Nokasana, YTo 3TO BRUsIHME NPeHebpexxMMo mMano.

O603Ha4veHna R n W BBogaTcsa Ansa Toro, 4Tobbl OTNMYaTh NoKasaHUs BECOB BO BpemM4A
B3BELLUMBAHUI OT NOKa3aHUs BO BpeM4d Kan|/|6p0|3|<v|.

R: oTcueT npu B3BELLIMBAHMM HArpy3ku Ha KannbpoBaHHbIX Becax, Nofyyaembli nocne
KanmbpoBKu,
W: pesynbTaTt B3BELUMBAHMS.

CnenyeT 06paTWTb BHMMaHWe Ha TO, YTO B criedytollei Tabnuue oTtcyeTbl R u Bce
pe3ynbTaTbl NpUBEAEHbI B rpaMmmax.

[B Tabnuue B hopmMynax HeonpeaenéHHoCTe pesynbTaTa B3BELUMBAHUS «g 2» U «g» -
€VHULbI M3MEPEHMS MacChl «I?» U «», COOTBETCTBEHHO - MpUM. Nepes.]
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OTcuyer, pe3ynbTaTt B3BelWWUNBaAHUA U NOrPeHoOCTb, I
BenuuuHa wnu BnusiHue Heonpe,ﬂe.HEHHOCTb B rpammax mnnum B Buge d)opmyna
OTHOCUTEJNIbHOIro 3Ha4eHuns

MorpewHocTb OoTCYETA
Eappr(R) ons nokasaHun
6pyTTO 1 HETTO: Foppr(R) = =1,717 x 10'R C2.2-16
annpokcMmaumnsa npsiMon
NUHVEN Yepes Hyrb

HeOﬂpeAeneHHOCTb aﬂﬂpOKCVIMVIpOBaHHOVI norpewHoOCTN NoKa3aHuA

CtanpapTHas

HeonpeaeneHHoCTb u?(Byppr) = 2,950 x 1Pu?(R) + 4,172 x 10R12 C2.2-16d
norpewwHocTn U(Eappr)

CranpapTHas

HeonpeaeneHHoCTb _

norpeLLHocTu, npeHebperas u(Bppr) = 6,459 x 10R

nepeceyeHem

HeonpegneneHHocTn, 06ycnoBneHHbIe BIUAHUEM OKpYKaroLlen cpeabl

TemnepatypHbIn apendd _ 6 )
YYBCTBUTENBHOCTU Ure1 (6 Remp) = 1,732 407 7:4.3-1
BbiTankuBatoLas cuna He nmeeT 3HaueHns B aTOM cny4ae. 7.4.3-2

He umeeT 3HadeHus B aToM cny4yae (paboTtaet
BCTPOEHHOE YCTPOMCTBO HOCTUPOBKM M Apend Mexay 7.4.3-5
KannbpoBkamu npeHebpexmnmo man).

M3aMeHeHne xapaKkTepucTuk
BCrneacTeune gpenda

HeonpepneneHHocTH, 06ycnoBneHHbIe 3KCNIyaTauuen BeCoB

PaboTta ycTpoincTtea

— —4 }
ypaBHOBELLUMBaHNS Tapbl Urel (6 Rare) = 1,444 %0 7:4.4-5
MonsyyecTb n ructepesnc He nmeeT 3HaveHuns B 3TOM cryyae 7 4.4-9a/b
(BpemMs noa Harpyskow) (HenpogomkMTENBHOE BPEMS NMOA HArpy3Kom) o
HeueHTpanbHoe _ 4
HarpyXeHue Upel(ORco = 1,443 R0 7.4.4-10

HeonpepeneHHOCTb pe3ynbTaTa B3BELLMBaHUSA ANS KaXA0ro MHTepsana B3sewwusaHua (PWI)

CraHpapTHas PwiI 1 u(W) =+(1,867¢+ 4,589 x 1R
HeonpegeneHHoOCTb, PWI 2 _ _
nonpaBeku K oTcyeTam Eappr uW) = /(9,917§+ 4,589 x 16K 74.5-1b
[IOMKHbI Y4UTLIBATHCS PWI 3 u(W) = J/(16,167¢+ 4,589 x 1PR2)
PaclumpeHHas pwi 1 UW) = 2/(1,867¢§ + 4,589 x 1BRR)
HeonpeaeneHHoCTb, PWI 2 _ )
nonpaBku K oTcyeTam Eappr UW) = 2/(9,917¢ + 4,589 x 16F) 7512
[OIMKHbI YYUTLIBATLCS PWI 3 UW) = 2/(16,167¢+ 4,589 x 1FR2)

PWI 1 UW) = 2,733g + 2,574 xt®

YnpolieHre oo nepsoro

nopsiaKa PWI2 | UW)=10,190g + 3,434 xt(R — 12000g) 7.5.2-3f

PWI3 | UW) = 20,311g + 3,923 x#(0R — 30000g
O6was HeonpeaeneHHOCTb pe3ysibTaTa B3BelWWMBaHUA 63 KoppeKuun oTCHeTOB
PWI 1 Ug(W) = 2,733g + 4,291 xR
Up(W) = UW) + |Byppr(R)I | PWI2 | Uy(W) = 10,1909 + 5,151 x #0R — 12000g) 7.5.2-3a
PWI3 | Uy(W) = 20,311g + 5,641 x$(R — 300009

2[MepBbIn YneH npeHebpeXxMMo Mar, Tak Kak HeornpeaereHHoCTb OTcHéTa U(R) COCTaBnseT HeCKONMbKo rpamm. Takum oBpasom,
nepBbIi YneH umeeT nopaaok 107r2 B To BpeMsi Kak BTOPO YSieH MMEET 3HadeHus o 15 12,
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MpoBepka ycnoBus B OTHOLLEHUWN HabMNogaemMoro aHadeHusty? cornacHo dopmyne (C2.2-
2a) pana nonoxuTenbHbI pesynbrat. JIMHerWHast perpeccusi BbINOMHEHA C y4EeTOM BECOBbIX
koadhpuumeHToB pj ypaBHeHusa (C2.2-18a).

Ncxops mn3 obuien HeonpeaeneHHoCTn, 3Ha4dYeHune MUHMMaNbHON Harpy3km nns BeCOB
MOXXHO onpeaenntb B COOTBETCTBUN C NPUNTOXKEHNEM G.

Mpumep:
3apaHHOe 3HayeHue gonycka npv B3sewmnBaHmmn: 1 %

KoadbdumumeHT 3anaca: 2

MuHumanbHas Harpyska cornacHo dopmyne (G-9) n BbllenpuBegeHHOMY YpaBHEHUIO
ans obwen HeonpegeneHHoctn BPWI 1 coctaensetr 598 r; T.e. nonb3oBaTento Heobxoanmo
B3BELLUMBATb KONMMYECTBO Marepuana HeTtto 6Gonbwee, vyem 598 r, ana obecneyvyeHus
OTHOCUTENbHOM 06LLEN HeonpeaeneHHOCTU N3MEePEHUI NPU 3a4aHHOM OTHOCUTESTbHOM J0MNycKe
1 % v koabpuumneHTe 3anaca 2 (paBHoueHHO gonycky 0,5%).
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Bropas cuTyaums: HOCTMpPOBKA YYyBCTBUTENLHOCTU, BbINMOJSIHAEMasi HenocpencTBEHHO
nepen KanuopoBKoMn

H2.1/B YcnoBusa, npu KOTOpbIX NPOBOAUTCSA KannbpoBka

OneKTpoHHbIe Becbl HEaBTOMaTU4YeCKOro [nOelcTBuUS,

MpuGop onucaHue 1 naeHTUdMKaLus

MakcumanbHble

Harpy3ku Max; 12000r/2r

MHTepBasnoB 30000r/5r

B3BeLUMBaHUS | LeHbl 60000r/10r

AeneHus wWKanbl d;

YyBCTBUTENBHOCTb Kr = 2 x 108K (u3 pykoBoacTBa W3roTOBUTENS);
BECOB K U3MEHEHUSIM Heobxoamm €OVHCTBEHHO ans pacyeTa
TemnepaTypbl HeonpeaeneHHOCTM pe3yrbTaTa B3BELLUMBAHWS.

PaboTtaeT aBTOMaTMYECKN NOCHE BKITHOYEHNSA BECOB U MpU
BcTtpoeHHoe yctponictBo | AT =2 3 K; HeobxoaMMo eOWHCTBEHHO Ans pacyeTa
FOCTUPOBKM HeonpeaeneHHoCTH pesynbTaTa B3BELLUNBAHUSA.
CocTosiHMe: aKTUBHO.

lOcTupoBka

KOcTupoBka BbINOMHAETCA HenocpeAcTBEeHHO nepen
ucnonHuTenem .

KanubpoBKOW (BCTPOEHHbIE KHCTUPOBOYHLIE TUPH).
KanmopoBKu

TemnepaTypa BO
Bpemsi
KanubpoBKu

23 °C B Hauane KanmbpoBKu
24 °C B KOHLie KanubpoBKu

AmmocghepHoe
daefieHue u 8naxHocms
(Heobsiz3ameribHbie
napamempsl)

990 efla, RH 50 %.

MakcumaneHoe N3MeHeHne TemnepaTtypsbl npu
ucnonb3oaHnm 10 K (nabopatopHoe nomelleHne 6e3
OKOH). He umeeT 3HauveHusi, ecnu paboTaeT BCTPOEHHOE
ycTponcTtBo toctupoBkn (AT = 3 K). B atom cnydvae
MaKkCMMarnbHOE W3MEHEHWe TeMmnepaTypbl AOnst OLEHKK
HeonpeaeneHHOCTU pesynbraTa B3BelunBaHms pasHo 3 K.

YcnoBus B nOMELLEHNN

UcnbiTaTenbHble
Harpy3ku/
akKnMmaTumsaumus

STanoHHbIe mpwm, Knacc TOYHOCTHU Fa,
aKKNMMMaTM3NPOBaHHbIE K TeMMepaType NoMeLLeHMs.
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H2.2/B UcnbiTaHusa n pe3ynbTaTthbl

MoBTOpsieMOCTb UcnbiTaTenbHasn UcnbiTaTenbHasa Harpy3ka
Harpy3ka 10 000 r 25 000 r npunoxeHa 5 pas

TpeboBaHusa npuBeaeHbI npunoxeHa 5 pas (cTaHOoapTHOE OTKMOHEeHWe
B rnase 5.1 (cTaHgapTHOE OTKMOHEeHMe npegnonaraeTca

npegnonaraeTcs NOCTOSIHHBLIM BO 2-OM U 3-eM
MokasaHwus NOCTOSIHHBLIM B 1-OM MHTepBanax B3BeLUNBaHWS)
HeHarpyeHHbIX BECOB WHTEepBane B3BELUMBAHMWS)
npu HeobxoaumMocCTK 10000 25000 r

CTaHaBMUBAOT Ha HyIb.
y y 10 000 r 25000 r
VcnbiTaHve Ha 9998r 25000 r
NOBTOPSIEMOCTb 10000 r 24995 r
BBIMONHEHO B 10 000 r 25000 r
uHTepeanax 1 m 2
CranpapTHoe s=0,894r $=2236r
OTKITIOHeHue
HeueHTpanbHoOe HarpyxeHue UcnbiTaTenbHasn
MonoxeHne Harpy3ku
Harpy3ka 20 000 r
TpeboBaHusa NpuBeaEHbI B rnaee LieHTp 20 000 1
5.3
Cnepegu cnesa 20000 r

Mepen HarpyxeHuem nokasanve | C3aau cnesa 20000 r
YCTaHaBNMBAKOT HA HYIb, C3aau cnpaBsa 20000 r
HarpysKky cHadarna noMeLuarT B
HUEHTp, saTem B [ipyrne Cnepeau cnpasa 19 995 r
yKa3aHHbI€ NOSoXeHUS
MakcumanbHoe OTKNoHeHue | A Lccil max 5r

MorpewHOCTU NOKa3saHUM

O6wme npeaBapuTenbHbIE YCIOBUS:
TpeboBaHua npuBedeHbl B rnaBe 5.2, rvpu pacnpegeneHbl B
AnanasoHe B3BeLUMBaHWS 4OCTAaTOYHO PAaBHOMEPHO.
WcnbiTaTenbHble  Harpysku — NpuknagbiBaloT  O4HOKPATHO;
OTAENbHbIE  HArpy>XeHUs1 BbINOMHAKT TOMbKO B CTOPOHY
YBENIMYEHUST Harpy3ku, MOKa3aHME HEHArpy>XeHHbIX BECOB
yCTaHaBnMBalT Npu HEOBXOAMMOCTN Ha HYfb.

BapuaHT 1: [1noTHOCTb BO3AyXxa HEM3BECTHA BO BpeMs FOCTUPOBKK / kKannbposku (T.e. 6e3
BHECEHMSA MOoNpaBkU Ha BbITATIKUBAIOLLLYIO CUNY BO3AyXa B 3HAYEeHUS NOrpeLlHOCTU NoKasaHumn)

TpeboBaHus npuBeaeHbl B rmaee 5.2, rmpy Harpyska mys | lMokasaHue I | MorpewHocTb

pacnpegeneHbl 4OCTAaTOYHO paBHOMEPHO. (my) nokasaHusa E
Kaxgyto 13  umcnblTaTenbHbIX — Harpy3ok or or or
NpuKnagbIBalT OOHOKPATHO; OTAEeNbHbIe

Harpy>XeHusi BbIMOSHAOT TOSIbKO B CTOPOHY 10000 r 10000 r or
yBernMyeHus Harpysku, nokasaHue 20000 r 20000r Or
HeHarpy>XeHHbIX BECOB YCTaHaBNMBAIOT Npu 40 000 r 40000 r or
Heob6X04MMOCTH Ha Hyrb. 60 000 r 60 000 r or
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BapuaHm 2: [lnomHocmb 8030yxa Pas 80 8PEMS FOCMUPOBKU U MI0MHOCMb 8030YXaPacal

80 8pems Kanubposku 0dUHaK08bl, MaK KaK KoCmupo8Ka 8bIno/iHeHa HernocpedcmeeHHO

neped kanubposkod.

lMnomHocme 8030yxa paccHyumbieaemcsi no ynpoweHHou gpopmyne CIPM (A1.1-1):

MsmepeHHb/e 3Ha4YeHUs, Ucrosib3yemMmbie ons pacdema.

AmmocgepHoe dasrneHue p: 990 ella
OmmHocumenbHas enaxHocmbs RH: 50 %
Temnepamypa t: 23 °C
lnomHocmpb 8030yXa Pacal 1,165 ke/m?

Bbiyucrnisemcs nonpaska Ha ebimarkusarowyto cusy oms rno gopmyrne (4.2.4-4):

Yucrosoe 3HayeHue, ucrionb308aHHoe Orisi pacyema:
[TnomHocmb 2upuUpPcar: (7950 £ 70) ka/m?
lMonpaeka Ha ebimarikusarouwyro cusny one:

2,762 x 10° my

PaccyumaHHas rno ¢popmyrie (4.2.4-4) nonpaska dmg O My Hagpy30K rpeHebpexumo

Marna, mak Kak OmHOCUMesibHoe paspeuieHue eecos umeem ropsdok 10% umo HamHo20
bonbwe nornpasku Ha ebimarnkusarwyro cuny. Nosmomy npusedéHHbie 8 mabnuue ebiue
3Ha4YeHusi akmyarsibHbl U 0519 daHHO20 8apuaHma.

H2.3/B MNorpewHocTn ] COOTBETCTBYHOLLME HeonpeaeneHHOCTU (cropoxeT

COOTBETCTBYHOLUMUX HeonpeaeneHHocTen)
Ycnosus, obwme gng obonx BapMaHToB:

- HeonpegeneHHOCTb NOrpeLLIHOCTH NPU Hyne BKI0YaeT TONbKO HEONpeaeneHHOCTb
nokasaHus HeHarpy>XeHHbIX BecOB (UeHa geneHnsa wkanbl do = di = 2 1) KU
NnoBTOPSAEMOCTb S. HeonpeaeneHHOCTb NokaszaHMs Harpy>KeHHbIX BECOB Npw HyNeBow
Harpyske He yYnTbiBaeTCH.

- HeueHTpanbHOe HarpyxeHue yquTbiBaeTCs Npu KannbpoBke B COOTBETCTBUU C
(7.1.1-10).

- [lorpewHoCcTb nokasaHus MOorlyyarT, UCMOMb3ys HOMUHANbHOE 3Ha4YeHWe Macchbl
rTMpW B KayecTBe OMOPHOro 3HaYeHusi, MO3TOMY MakCMMaribHble [AonycKaemble
MOrpeLHOCTN UCMbITaTENbHbBIX MPb YYUTLIBAIOTCA NPWU  OnpedeneHun Bkrnaga B
HeonpeaeneHHoCTb, O0BYCrNOBNEHHOrO rMpsiMU: U(dmg) BbIMUCIIAT Kak u(dmc) =
TollV3, cnepysa dopmyne (7.1.2-3).

- CpeaHun gpernd macchbl rvpb, No pe3ynbTatam ABYX KanmbpoBOK C ABYXIOANYHbIM
uUHTepsanoMm, coctasun |D|<mpe/2. [loaTomMy Bknag B HeonpeaeneHHOCTb,
0bycrnoBneHHbIn apeidoM Macchl M’1pb, Obin yctaHoBneH u(mp) = mpel2/3. 310
COOTBETCTBYET KO3(PDULMEHTY Kkp, paBHoMY 1,5 (ONa HamxyALlero cueHapus U
= mpe / 3).

- [vpun npoxogAaT akkNnuMaTu3aumio 4o pasHocTn Temnepatyp B 2 K ¢ Temnepatypon
OKpyXXatoLLen cpeabl.

- CreneHn cBoboabl Ana pacyeta KoapduumeHta oxBaTa K nonyyeHbl COrmacHo
npunoxenHno B3 un T1abnuue G.2 wmn3 [1]. B pgaHHOM npumepe BnvsiHUE
HeonpeaeneHHOCTM pesyrbTaToB UCTbITaHUSA Ha MOBTOPSEMOCTb C 5 n3aMepeHnsamu

3HAYUTESNBHO.
- CBepeHns 06 oTHocuTenbHom  HeonpegeneHHocTn  Uw(E)=U(E)/mes  He
obsa3aTenbHbl, HO nomoratoT NpPOAEeMOHCTpMpOBaTb XapaKTepucTukn
HeonpeaeneHHOCTEN.
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BrookeT HeonpeaeneHHocTM ans  BapuaHta 1 (6e3  BHeCeHWd nonpaBku  Ha
BbITANKMBAKLLYIO CUY B 3HAYEHNSI MOrPELLIHOCTM MOKa3aHWUM)

[ononHuTtensbHoe ycriosue:

Becbl oCTUpPYIOT HenocpeAcTBEHHO nepefd kanubposkown. [Mpoueaypa, onvcaHHas Ans
BapuaHTa 1, BbINonHsaeTcs, 6e3 uHgopmaumm O NNOTHOCTU Bo3gyxa. lMoatomy ans
BbIYUCIIEHNA HeonpeaeneHHocTn, obycrnoBrneHHON BbITaNkuBaloLWeENn CUIon BO3AyXa,
npumeHseTcsa popmyna (7.1.2-5¢).

Harpy3ka, nokasaHue 1 NorpewHocTb, I
BenuuuHa unu BnusiHne dopmyna
HeonpepeneHHoCTb, I

Harpy3ska myes(mn), r 0 10 000 20 000 40 000 60 000
MokaszaHue I, r 0 10 000 20 000 40 000 60 000
MorpewHocTb NokasaHua E, r 0 0 0 0 0 7.1-1
MoBTopsiemocTb u(8lep), I 0,894 2,236 7.1.1-5
PaspelueHne u(dldigo), T 0,577 7.1.1-2a
Paspewwenne u(dldigL), T 0,000 0,577 1,443 2,887 2,887 | 7.1.1-3a
HeuenTpaneroe  Harpyxenne | o, 0,722 1,443 2,887 4,330 | 7.1.1-10
U(6Iecc), r
g(el)"r;peﬂe”e””w" nokasaHns | 4 os5|  1.410|  3,082| 4,690 | 5694 | 7.1.1-12

20 000 20 000
McnbiTatenbHble Harpysku mn, r 0 10 000 20 000 20 000

20 000

20 000
Mvpun u(dme), r 0,000 0,092 0,173 0,346 0,554 | 7.1.2-3
Opendd u(dmp), r 0,000 0,046 0,087 0,173 0,277 | 7.1.2-11
BoiTankmeatowas cuna u( dng), r | 0,000 0,023 0,043 0,087 0,139 | 7.1.2-5¢
KoHBeKUMS U(5Mcony), T He umeeT 3HayeHus B 3TOM criyyae (CyLecTBEeHHO Ans 71213
rMpb knacca TodHocTu F1 1 6onee ToYHbIX).

HeonpeaenerHocts — onopHoro | o, 0,106 0,198 0,397 0,635| 7.1.2-14
3Ha4YeHUst maccbl U(Mref), T
CranpgapTHas
HeonpeaeneHHoCTb 1,065 1,414 3,089 4,707 5,739 | 7.1.3-1a
norpewHocTn u(E), r
wff (CTeneHu ceoboapl) 8 25 14 78 172 B3-1
k(95,45 %) 2,37 2,11 2,20 2,05 2,025 [1],
U(E) = ku(E), r 2,523 2,983 6,795 9,650 11,601 7.3-1
Urel(E), % 0,0298 0,0340 0,0241 0,0193

[onyckaeTcsa ykasbiBaTb B cepTudmkaTe ToNbKo Hanbonbluee 3Ha4YeHne pacLuMpeHHOM
HeonpeaeneHHoCcTn s BCex norpeLwiHocTen, cogepxawmxcs B otvete: U(E)= 11,601 r, ucxods
u3 k =2,025 u sepossmHocmu oxeama He meHbwe 95 %.

B cepTudumkate gomxHo 6bITb NpuBeAeHO yBeAOMIEHNE ANA NoNb3oBaTens 0 TOM, YTo
yKasaHHas B HEM pacClUMpeHHas HeonpedenéHHOCTb MPUMEHMMa TOMbKO, KOrga y4uTblBaeTCs
norpewHocTb (E).

Brodxem HeonpedeneHHocmu Ornsi _8apuaHma 2 (C __8HeceHUeM rornpasku _Ha
8blmarsikusarowlyro cusy 8 3Ha4yeHuUs nogpewHocmu rnokasaHusl)

HononHumernsHoe ycrosue:
Becbl tocmupytom HerocpedcmeeHHO rneped kanubposkod. lNpumeHsemcsi npouedypa
coanacHo eapuaHmy 2, ¢ ydemom ornpedesieHUsi naomHocmu 8o30yxa U [ronpasku Ha
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gbimarkusarowyro cury. [losmomy Ons ebiqucrieHuss HeorpedesieHHocmu, 06ycr081eHHOU
e8bimarikuearowjeli cunoli 8o30yxa, npumeHsiemcsi goopmyna (7.1.2-5a).

Tak kak rocmuposka 8bINoIHSIemcsl HeriocpedcmeeHHO neped Kanubposkol, mo
MaKcuMasibHble 3Ha4yeHUsi U3MeHeHul OaerieHusi, memrepamypbl U 81axXHOCMU, KOMmopble
MOXHO OXXudamb 8 MECME yCmaHO8KU 8eC08, He 0bs13ameribHO y4Yumbi8amse, 8 omauyue om
cumyauyuu, Koe0a KCcmuposKa B8bIrO/IHAeMCs He3asucuMo Oom Kanubpoeku. EOUHCmMEeHHbIU
gakmop eknada e cmaHdapmHyr HeorpedesieHHOCMb MI0mMHocmu 803dyxa npoucxodum u3
HeoripederieHHOCMU UsMepeHUl rnapamempos oKpyxarouwiel cpedbl.

[ns pacyema omHocumesnbHOU HeornpederieHHOCMU 1oMpasKku Ha 6bimarikugaroulyro
cuny ro ¢popmyre (7.1.2-5a) 83ssmbi criedyroujue HUCro8ble 3HaYEeHUS:

naom-Hocmb 8030yXa Pacal: 1,165 ka/m3
MomHoCcmb 2upupcal: (7950 £ 70) ke/m?,

Kpome smoeo 0nsi paciema omHocumerbHoU HeorpedesieHHoCmuU niaom-{ocmu 8o3dyxa
coenacHo (A3-1) e3smbi cnedyrowjue HeorpedenneHHocmu O memrepamypbl, 0asrneHus u
graxxHocmu:

uT) =02K
u(p) = 50 Ma
URH =1%.

3mo npusodum K % = 9,77 x 1% u u(p,) =0,00114 ka/m’.
®opmyna (7.1.2-5a) Oaem omHocumernbHyt0 HeonpedeneHHOCMb [ornpasku Ha
8bIMAsIKUBaOUYH CUIY Ure( 3Mp) = 3,892 x 107,

OmmHocumernbHasi HeorpedesieHHOCMb [10MpasKku Ha ebimarskugarowyr cusy eo3dyxa
rpeHebpexumMo masa Mo cpasHeHUr ¢ Opy2umu eknadamu 8 HeornpedesrieHHOCMb OrNopPHO20
3Ha4YyeHuUs1 Macchbl.

Smom ripumep rokasbleaem, 4Ymo 8bI4UC/IEHHbIE 3Ha4YeHUs  nornpaesKku 0715 rnospewHocmu
dNs U omHocumersbHOU HeonpedeneHHOCMU rONpPasKku Ha eblimarsnkugarwyo cury &( dns)
npeHebpexumo Masbl. Omo npueodum K ob6HoerieHHOMYy 6rdxemy HeornpederneHHocmu
usmepeHul:
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Hazpy3ka, nokazaHue u no2pewHocms, 2
Benu4uHa unu enusiHue ®dopmyna
HeonpedeneHHocmsb, 2
Hazpy3ka med(mn), r 0 10 000 20 000 40 000 60 000
lMonpaeka one, 2 0 0 0 0 0| 4.2.4-4
lNokaszaHue |, 2 0 10 000 20 000 40 000 60 000
lMozpewHOoCMb NokaszaHusi 0 0 0 0 0 711
E, 2
MosTopsiemocTb U( dhrep), 2 0,894 2,236 7.1.1-5
Paspewerue u(dldig), 2 0,577 7.1.1-2a
Paspewerue u(dldigL), 2 0,000 0,577 1,443 2,887 2,887 | 7.1.1-3a
HeuermparneHoe Hazpyxenue | g 500 0,722 1,443 2,887 4,330| 7.1.1-10
U((Slecc), e
Heonpedenentocme 1,065 1,410 3,082 4,690 5694 | 7.1.1-12
rokasaHus u(l), e
UcrnibimamerbHbIe Hazpy3Ku 0 10 000 20 000 20 000 20 000
mn, 2 20 000 20 000
20 000
lFupu u(dne), 2 0,000 0,092 0,173 0,346 0,554 | 7.1.2-3
Hpetip u(dmp), r 0,000 0,046 0,087 0,173 0,277 | 7.1.2-11
Brimankusatowas cuna 0,000 0,000 0,001 0,001 0,002| 7.1.2-5¢
u(dmg), e
Komeekuust U(dMoom), T He umeem 3HayeHusi 8 amom criy4ae (cywecmeeHHo O5isi 74913
eupb Kracca moyHocmu F1 u 6oree moyHbix).

HeonpedeneHHocmb
OrOpPHO20 3Ha4YeHUs Macchbl 0,000 0,103 0,194 0,387 0,620 | 7.1.2-14
u(Mret), T
CmaHdapmHasi
HeornpedenneHHOCMb 1,065 1,414 3,089 4,706 5,727 | 7.1.3-1a
noepewHocmu u(E), e
vefi(CmeneHu c8o600b1) 8 25 14 78 172 B3-1
k(95,45 %) 2,37 2,11 2,20 2,05 2,025 [1]
U(E) = ku(E), r 2,523 2,983 6,794 9,648 11,598 7.3-1
Urel(E), % -—-- 0,0301 0,0340 0,0241 0,0193

PacwupeHHble HeornipedeneHHocmu rnogpewHocmu 0nsi cmaHOapmHoU npouedypbl u
0151 0aHHO20 8apuaHma rno4Yymu 00UHaKo8bl, maK Kak HeorpederieHHOCMb OMOPHO20 3Ha4yeHUst
macchl U(Myer) O4E€Hb Mara ro cpasHeHUto ¢ HeoripedesieHHoCcmbio rnokasaHus u(l). 13 0aHHoz0
npumepa 8UGHO, YMO uU3MepeHuUe O0aeflIeHUs U 8aXHOCMU Ha Mecme HaxOoXOeHUsl 8eco8 C
uenblo onpederieHusi ronpaeku Ha ebimarikuearowyo cuiy U MUHUMU3ayuu eknada 8
HeoripedesieHHoCMb, 06YyCr08NEeHHO20 8bimarnkusarowel cunol, He daem 3Ha4yumeslbHO20
YyAy4qWweHus pesyrnbmamos KarubposKu.

H2.4/B HeonpegeneHHOCTb pe3ynbTaTta B3BewnBaHuA (ANA BapmaHTta 1)

Kak ckasaHo B 7.4, cneaytoLLyo MHpopMaLuuilo MOXHO NOMYyYnTb Cuniammn KanmbpoBoYHON
nabopatopun unu nonb3oBaTensi BeCOB. OTU pe3ynbTaTbl He crnegyeT NpeacTaenAaTb B Buae
yactu cepTudukata KanubpoBKM, 3a WCKIOYEHMEM anmnpPOKCUMUPOBAHHOM MOrPELUHOCTU
nokasaHusi M HeonpeaeneHHoOCTU annpoKCUMUPOBAHHOM MOrpeLlHoCTN, KOTOopble  MOryT
cocTaBnsaTb ero 4acTtb. O6bI4HO MHOPMaLMIO O HEONPEAENEHHOCTM pedynbTaTta B3BELLUMBAHMWSA
NpeacTaBnsloT B BUAE MNPUNOXEHUS K cepTudmkaty kannbpoBKM UM MHA4Ye, ecnn ee

cogepxxaHme YETKO OTAENIEHO OT pe3ynbTaToB KannbpoBKu.
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O6blYHbIE ycnoBua UCMNONb30OBaHNA BECOB, KaK TPUHATO, WM  KaK YKa3aHO
nonb3oBaTternieM, MOryT BKInO4aThb:

BcTpoeHHOe yCTpOMCTBO HOCTMPOBKM LOCTYNHO M paboTaeT (AT = 3 K).
M3meHeHue Temnepatypsbl B nomelteHnn AT = 10 K.
®PyHKUMS ypaBHOBELUMBAHNSA Tapbl UCNOMNb3YyeTCs.
Harpysku He Bcerfa HaknagblBaloTCs TOYHO B LEHTP.
HeonpegeneHHoCTb pesynbrarta B3BELUMBAHWS MOSy4aloT, WUCNONb3YSA JIMHEWHYHO
annpoKCcMMaLmIo NOrpeLLHOCTH Noka3aHus B cooteeTcTBuM C (C2.2-16).

HeonpegeneHHOCTb pesynbTata B3BELWMBaHMA NpeacTaBneHa ToNbKo Angd BapuaHTta 1
(6e3 BHeceHUsA MONpPaBKM Ha BbITANKMBAKLWYHO CUMY B 3HaA4YeHUSI MOrPEeLHOCTU MOKasaHus).
AMNpoKCUMUPOBaAHHAA MNOrpewHoCcTb nokasavms no (C2.2-16) u  HeonpeneneHHOCTb
annpoKCMMMPOBaAHHOW MOrpeLHoOCTN nokasaHus cornacHo (C2.2-16d) y AByx BapuaHTOB
HE3Ha4YWUTeNbHO OTNMYAKTCS, TaK Kak MCXoAHble BecoBble KoadduumeHTsl pi=1/E(E)
OTNINYAKOTCH Ha HECKOMNbKO MUMMMOHHBIX AOSieN U NOrpeLuHOCTU MoKa3aHWs OOWHAaKOBbl Ans
obonx BapnaHTOB (MONpaBka Ha BbITanK1BaloLLYy CUMY MeHbLLE, YeM paspeLleHne BECOB).

O603HaveHnss R u W BBOAsATCA Ansa TOro, yTOObI OTNMYATb NOKa3aHUS BECOB BO BpeM4A
B3BELLUMBAHUI OT NOKa3aHUs BO BpeM4A KaJ'IVI6pOBKVI.

R: oTcueT npu B3BELUMBAHMM Harpy3kn Ha KannbpoBaHHbIX Becax, Nofnyyaemblii nocne
KanmopoBKu,
W: pesynbTaT B3BELLUMBAHUS.

CnenyeT o6paTuTb BHMMaHME Ha TO, YTO B creaylolen Tabnuue otcyeTbl R U Bce
pe3ynbTaTbl NPUBEAEHbI B rpaMMaXx.

[B Tabnuue B dhopmynax HeonpeaenéHHocTel pesynbTaTa B3BeLUMBaHNS «g 2» U «g» -
eaNHULbI U3MEPEHUSI MaCChl «?» U «I», COOTBETCTBEHHO - NpUM. nepes. ]
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OTcuer, pe3ynbTaT B3BeLWWMBaHUA U NOrPELUHOCTb, KI
BenuuuHa wnu BnusiHue HeonpeneneHHocTb B rpaMmmax (r) unu B Buge dopmyna
OTHOCUTENbLHOro 3HA4YeHUs
MorpelHocTb OTCYeTa
Eappr(R) ons nokasaHun
BpyTTO 1 HETTO: Eppr(R =0 C2.2-16
Annpokcumanms npssmMon
NUHVEN Yepes Hyrb
HeonpepeneHHOCTb anNPOKCUMUPOBAHHOW NOrpeLlHOCTU NoKa3aHus
CtanpapTHas
HeonpeaeneHHoCTb u?(Eyppr) = 0 x #(R) + 3,651 x 10R? C2.2-16d
norpewwHocTn U(Eappr)
CraHgapTHas
HeornpeaeneHHoCTb _
norpeLLHocTu, npeHebperas U(Eppr) = 6,043 x 1OR
CMeLleHNEM
HeonpegneneHHocTn, 06ycnoBneHHbIe BIUAHUEM OKpYKaroLlen cpeabl
TemnepatypHbIn apendd _ 6 )
UyBCTBUTENLHOCTM Ure1 (0 Remp) = 1,732 X 0° 7.4.3-1
BbiTankuBatoLas cuna He umeet 3HayeHusi B 3TOM cryyae. 7.4.3-2
M3meHeHne xapaKkTepmucTmk He umeeT 3HaveHus B aToM crnyyae (paboTtaet
(tocTnpoBKM) BCneacTene BCTPOEHHOE YCTPONCTBO KOCTUPOBKN U Apendd mexay 7.4.3-5
apenda KannbpoBkamu npeHebpexnmo man).
HeonpegeneHHocTn, 06ycnoBneHHble (pyHKUMOHMPOBaAHNEM BECOB
PaboTta ycTpoincTtea _
ypaBHOBELLMBaHNSA Tapbl Ure1 (6 Rrare) = 0 7.4.4-5
MonsyyecTb n ructepesnc He umeet 3HayeHusi B 3TOM criyyae (HenpoaomKnTenbHoe 7 4.4-9a/b
(BpemMsi nog Harpyskow) BPEMSI Mo Harpy3Kom). o
HeueHTpanbHoe _ 4
Harpy>eHue Urel(ORco) = 1,443 A0 7.4.4-10
HeonpepneneHHOCTb pe3ynbTarta B3BeLUMBaHUS ANA KAXA0ro uHTepBasna B3gewmnBaHua (PWI)
CrangapTtHas PWIA1 u(W) =/(1,467¢ + 2,449 x 1PR2)
HeornpeaeneHHocTb, PWI 2 _ )
nonpaeku K oTc4eTam Eappr uW) = V(7,417§ + 2,449 x 10R) 7:4.5-1b
[IOMKHbI Y4UTLIBATHCS PWI 3 u(W) = /(13,6674 + 2,449 x 18R
PacwmpeHHas PWI 1 UW) = 2/(1,467§ + 2,449 x 1TPR2)
HeonpeaeneHHoCTb, PWI 2 _ )
nonpaeku K oTcyeTam Eappr UW) = 2J(7,417g + 2,449 x 10R) 7.5.1-2b
[OIMKHbI YYUTLIBATLCS PWI 3 UW) = 2/(13,667¢+ 2,449 x 18R)
PWI 1 UW) = 2,422g + 1,706 xt®R
Zgg;;j(‘:“"‘e A0 Nepsoro PWI2 | UMW) =~ 6,616g + 2,355 xR — 12000g) | 7.5.2-3f
PWI 3 UW) = 11,951g + 2,744 xt0R — 300009)
O6was HeonpeaeneHHOCTb pe3ysibTaTa B3BelWWMBaHUA 63 KoppeKuun oTCHeTOB
PWI 1 Up(W) =~ 2,422g + 1,706 xI®
Up(W) = UW) + |Epp(R) | PWI2 Un(W) = 6,6169g + 2,355 xFOR — 12000g)| 7.5.2-3a
PWI3 | Uy(W) = 11,9519 + 2,744 x#(0R — 30000g)

MpoBepka ycrnoBusi B OTHOLLEHUM Habnoaaemoro 3HadeHna 2 cnegya (C2.2-2a) nana

NONOXUTENbHbIN pe3ynbTt

at. JlnHenHas perpeccuna BbiNofiIHEHA C Yy4eToOM

koadppuumeHToB pj ypaBHeHusa (C2.2-18a).
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Ncxoas m3 oblueit HeonpeaoeneHHOCTH, 3HaYeHWe MUHUMAanbHOW HarpyskM ONnsi BECOB
MOXXHO MONYYMTb COrfacHo Npunoxexuto G.

Mpumep:
3apaHHOe 3HaveHue gonycka npv B3sewwmnBaHmmn: 1%

KoadhbdumuneHnT 3anaca: 2

MwHumanbHaa  Harpy3ka  cornacHo  ¢opmyne  (G-9) ¢ ucnonb3oBaHUEM
BbILLENPUBEAEHHOrO ypaBHEHUs AnA obwen HeonpeaeneHHOCTM B WHTepBare B3BeLUMBaHUA
PWI 1 coctaBnsieT 502 r; T.e. nonb3oBaTento HeobxoAMMO B3BELLUMBATL KONUYECTBO MaTepuana
HeTTo Gonblee, Yem 502 r, ana obecneyeHnss OTHOCUTENbHOM O6LIEeNn HeonpeneneHHOCTU
n3MepeHun npu 3agaHHOM oOTHocutenbHoM pgonycke 1 % wu koadbduumeHte 3anaca 2
(paBHoueHHO ponycky 0,5%).

H3 Becbl Ha Harpy3Ky 30 000 kr ¢ ueHon aeneHunsA wkanbl 10 Kr

MpeaBapuTenbHoe 3amMevyaHue:

MpuBeaeHa kanubpoBka NNaTtOPMEHHbIX BECOB AN B3BELUMBAHUSA OOPOXHbIX
TpaHCNOPTHbIX cpeacTB. [JaHHbIN NpUMep MOoKa3sbiBaeT 3aBEPLUEHHYIO CTaHOAPTHYO0 npouenypy
ANA NpefcTaBrieHns pe3ynbTaToB U3MEpPEeHWn U COOTBETCTBYIOLNX HeonpeaeneHHOCTen,
BbINOMHAeMY0 60MbLMHCTBOM NnabopaTopuii.

WcnblTaTenbHble Harpy3ku NpeanodTUTENbHO OOMKHbI COCTOSITh TONMbKO U3 3TAKMOHHbIX
rMpb, NPOCNEeXnBaeMblX 40 eAnHNULbLI macckl CU.

B naHHOM npumepe nokasaHo UCMoNb3oBaHME CaHAAPTHBIX MMPb M 3aMeLLaroLLMX rpy30B.
Kannbpyemble Becbl UCMONb3yeTcs B kKa4ecTBe KoMnapartopa Ans nogdopa 3ameLaoLwmx rpy3oB
Takum obpa3oM, 4YTOObl OHWM faBanu nNpUONU3UTENbHO TaKoe Ke MoKasaHue, Kak
COOTBETCTBYHOLLAA Harpy3ka, COCTaBNeHHasi U3 3TanOHHbIXbIX MMPb.
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MNepBasg _cuTyauus: HOCTUMPOBKA YYBCTBUTENbLHOCTU BbINOJIHAETCA HE3aBUCUMO OT
KanubpoBKu

(cTaTyc BECOB: HA MECTe 3KcnyaTaLM BECOB)

H3.1/A YcnoBus, npu KOTOpPbLIX BbINONMHAETCA KanubpoBkKa
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Mpu6op

OneKTpoHHbIe BeCbl HEABTOMaTU4Ye€CKOro AeNCcTBUA, onnucaHue
n ngeHTndmkauma, c ceptudukarom coorsetrctansa OIMLR76 nnu
yTBepxaeHus Tuna no EN 45501, HO He noBepeHHble

MakcumanbHas Harpy3ka Max /
LeHa geneHus wkanbl d

30 000 kr/ 10 kr

py3onpuémHoe yCTpONCTBO

WwnpuHa 3 m, gnnHa 10 M, 4 TOYKM Onopbl

YcTtaHoBKa

BHe nomelleHns, Ha OTKPLITOM BO3ayXe, NOA YKPbITUEM (B TEHW)

TemnepaTtypHbI KO3 PULNEHT

Kr = 2 x 108K (M3 pykoBoacTBa W3roToBWTENs); HEOOXOAUM
€OVHCTBEHHO [Af1s pacdeTa HeonpeaeneHHoOCTU pesynbrata
B3BELUMBAHWS.

BcTpoeHHoe yCcTporcTBO
FOCTUPOBKMN

He npegycmoTpeHo.

KOctupoBka ucnonHuTenem
KannopoBKu

Be3 1oCcTUpoBKM HENOCPEACTBEHHO Nepes KannGpoBKoA.

LleHa geneHus wkanbl npu
kanuéposke (chakTmyeckas LeHa
AeneHus)

MNMoBbIWeHHOe pa3pelueHne (CepBUCHBbIN pexum), dt =1 Kkr

MpoOomKNTENBHOCTL UCMbITaHUIA

OT1 9 oo 13 y (3Ta MHopmaunsa MOXeT BblTb NONE3HON B CBSA3M C
BO3MOXHbIMU 3dbdeKkTaMm Non3yyecTu n rmctepesmnca)

TemnepaTtypa Bo BpemA
KanubpoBKu

17 °C B Hayane kanuépoBKu
20 °C B KOHLEe KannbpoBKM

AmmocgepHoe daerneHue u
ycrosusi okpyxaroujeli cpedbi 80
8peMsi Karubposku
(HeobsisamernbHble napammepsbi)

1010 eflla 5 ella; 6e3 dox0s, 6e3 sempa

McnbiTatenbHble Harpysku

CrtaHgapHble rupu:

10 napannenenunegHbIX 3TaNOHHbIX [UPb, YYTYHHbIX,
maccon 1000 «kr kKkaxpass, knacca ToyHoct M1, cC
npegenamm goryckaemon norpewHocTm mpe = 50 r
(OIMLR111 [4])

3amellatome rpysbl U3 YyryHa:

e 2 cTanbHbIX KOHTEMHepa, 3anofHEeHHbIX CTanbHbIMU W
YYryHHbIMX  OBpeskamMu  poCChbinbio, KaXAbld  Maccow
npumepHo 2 000 «r;

e 2 cTanbHbIX KOHTEMHepa, 3anofHEeHHbIX CTanbHbIMU W
YyryHHbIMM 0Bpe3kaMu pOCChINbIO, KaXAbI  Maccon
npumepHo 3 000 «r;

* npuuen Ang TOro 4tobbl pa3MecTUTb Ha HEM TrMpW WK
CTanbHble KOHTEWHepbl, Macca KOTOpOro nogorHaHa
npumepHo K 10 000 r;

* Hebonblve MeTannmMyeckue getanu, ucnonbsyemble 4ns
MOArOHKM MaccChbl 3ameLLaloLLmX rpy30B.

CpenctBa nogbémMa W MepeMelleHusl  3TanoHHbIX Mpb U
3aMeLLaloLLmMX rPy30B:
*  BWNOYHbIA MNOrpy34yMK Mmaccoum npumepHo 4500 «r,

rpysonogbémMHoctbto 6000 kr — Ans  nepemelleHus
3TarNoOHHbIX MMPb U 3aMeLLalLLNX rpy30B;

* aBTOMOGUNb C MNPULENOM U KPAHOM, rpy30M04bEMHOCTBIO
10 000 kr, ons NepeBO3KU WU MepemMelleHUst STanoHHbIX
rMpb 1 3aMeLLaloLLnX rpy30B.
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H3.2/A

UcnbiTaHua u pe3ynbTaTbl

MoBTOpsieMoCcTb

TpeboBaHus NnpvBeaeHbl B
rnase 5.1

[NokasaHue
HeHarpyeHHbIX BECOB
npu HeobxogMMOoCTH

UcnbiTaTenbHaa Harpy3ka =

BunoyHeIn norpys4vuk ¢ 2 crarnbHbIMU
KOHTEeNHepaMu 3ae3xaeT noovepénHo
C KaXxgoro ANMHHOro KoHua
rpy30nprMEMHOro yCTPOMCTBA,
Harpysky LLeHTpMpYHOT Ha rnas3

10 420 «r:

UcnbimamenbHas Ha2py3ka =

24 160 ka:

HaepyeHHbil asmomoburib
3ae3xaem noo4epéOHO ¢
Kaxx0oe20 O/TUHHO20 KOHUa

epy3onpuémHoeao ycmpolicmaa,
Ha2py3Ky UeHmpupytom Ha ana3
(8birnonHsemcs anbmepHamueHoO

oOHynsAT unu GonoHUMEsIbHO)
S 10 405 kr 24 145 ke
o DIATPYCHL 10 414 kr 24 160 ke
HeHarpy»eHHbIX BECOB 10 418 kr 24 172 ke
Bbinu mexay 0 v 2 kr 10 412 kr 24 152 ke

10 418 kr 24 156 ke

10 425 kr 24 159 ke
CrtaHpgapTHoe s =6,74 kr s =9,03 ke
OTKJIOHEHUe

HeueHTpanbHoe HarpyxeHue
TpeboBaHusa npuBeaeHsb! B rnase 5.3

MonoxeHne Harpy3ku
Ha rpy3onpuémMHOM

UcnbiTaTenbHas Harpy3ska =

10 420 Kr:

nokasaHueM Nnpu LeHTpasbHOM
HarpyeHuu U NokasaHUSAMMU Npu
HeLeHTpalrbHbIX HarpyxeHusix (no
YeTbIpEM yrnam rpy3onpuémHoro
YCTPOWCTBA)

MokasaHne oBHyNAT nepen ycTponcTBe Buno4yHbI norpyayuk c 2
UCNbITaHWEM; Harpy3Ky cHavyana CTanbHbIMU KOHTENHEPAMM
yCTaHaBMMBAOT B LEHTP rPy30NpuEMHOro LieHtp 10 420 k&
YCTPOWCTBA, 3aTeM NepeMeLLaloT B Apyrme
HONOKEHNS Cnepenu cneBa 10 407 kr

Csagu cneBa 10 435 kr

Csagm cnpasa 10433 kr

Cnepegu cnpasa 10 413 kr

MakcumanbHas pa3sHOCTb Mexay [ A Lccil max 15 kr
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HeuenmpanbHoe HazpyxeHue (c
MPOKambl8arULUMUCS M0

MonosxeHue Ha2py3Ku
Ha 2py30npuémMHOM

UcnbimamenbHasi Ha2py3ka
= 24 160 k2: camoe msi>kernoe

epy3onpuémHomy ycmpoticmey ycmpolicmee U KOHUeHmMpuUpoeaHHoe
Hazpy3Kamu 8bIMoHAemcs docmynHoe
anbmepHamueHo unu G0rnoTHUMENbHO) mpaHcrnopmHoe cpedcmeo
Toet 5 5.3 Cneea 24 160 ke
ebosaHus npusedeHsl 8 2nase 5.
P P LleHmp 24 157 ke
lNoka3aHue o6Hynsom rneped
ucnbimaHueMm U neped UsMeHeHUem Cnpasa 24 181 ke
HaripaesieHus OBUXEHUS Hacgpy3Ku Yyepel (u3meHeHue
epy3ornpuémHoe ycmpoucmeo; HaripaesieHus)
Cripasa 24 177 ke
Llenmp 24 157 ke
Cneesa 24 162 ke
MakcumanbHasi pasHocmb Mexay [ A Lccil max 24 ke

rnokasaHuem npu yeHmpasabHOM
Haz2pyXXeHuu u 8yMsi NoKasaHUsIMu

npu HeyeHMpasnbHbIX Ha2PyXeHusIx (o

rpo0dorbHOU ocu)
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MorpewHOCTU NOKa3aHUA
CraHpgapTHasa npoueaypa: TpeboBaHua npuBeneHbl B rnaee 5.2, rvpu pacnpegeneHbl
A0CTaTOYHO paBHOMEPHO MO BCeMY AnanasoHy B3BeLLUMBaHUS.

WcnbiTaTenbHble HarpyskM BOCMPOWU3BOASAT METOAOM  3aMelleHWss (C  MOMOLLbIO
3amMeLlaloLlmx rpy3oB) C nNpuMeHeHneM 3TanoHHbiX rmpb maccor 10 000 kr (10 rvpb, Kaxpas
maccor 1000 kr) m OByX 3amMeLlalolmx rPy30B syt U Lsuz NpumepHo no 10 000 kr kaxgbin
(Mpyuen wn  cymmapHass Macca uYeTblpéX KOHTerHepoB). McnbiTaTenbHble  Harpysku
NPUKNaablBalOTCA OAHOKPATHO M TOMbKO B CTOPOHY YBenuyeHus. Takon cnocob HarpyxeHus
MOXET MpPUBECTM K TOMY, YTO Ha pe3ynbTaT OKaxyT BNusHUE addeKkTbl Non3yvyectn u
rmcrtepesunca, Ho Mpu 3TOM YMEHbLLAETCH KONIMYECTBO Harpy>XeHUn 1 pasrpy>XeHun.

MokasaHUsi Mocne CHATUS 3TanOHHbIX TMPb PErUCTPUPYIOT, KOPPEKLUMIO MOKasaHUii He
NPOM3BOAAT; BCE [IPy3bl YCTaHABNMBAKOT Onxe K LEHTPY rPy30nNpUEMHONO YCTPOMCTBA,
cobnogas npvHUMN CUMMETPUMN.

3aperncTpmpoBaHHble NoKa3aHUs:

HAIPY3KA
CymmapHas
OTanoHHbIe rupmn 3amewiarowime ucnbiTatenbHas MorpelwHoOCTb
MokasaHue /|
my rpy3bl Lsyp Harpyska nokasaHus E
Lt = mn+Lsuo
0 kr 0 kr 0 kr 0 kr 0 kr
5 000 kr 5002 kr
Yo Mres 0 kr 5 000 kr (Vs Meet) 2 Kr
10000 kr 0 kr 10 000 kr 10010 wr 10 kr
Mref I(mref)
10 000 «r 10 010 «r
O kr Lewnt 10 000 kr HLsuo1) 10 kr
5 000 kr 10 000 «kr 15015 «kr
Y2 Miret Lsub1 15000 kr I(Vz Mref +Lsub1) 1ow
10 000 «kr 10 000 «r 20 018 «r
Mref Lsubr 20000 kr I(mref +Lsub1) 18 kr
20 010 kr 20 028 «r
O kr Lsub1+Lsub2 20010 kr I(Lsub1+Lsub2) 18 wr
5 000 kr 20 010 kr 25 035 «r
Yo Myet Lsub1+Lsub2 25010 kr 1(*2 Mref +Lsub1+Lsub2 25 kr
10 000 «kr 20 010 kr 30 040 «kr
Miref Lsub1+Lsub2 30010 kr I(miref +Lsub1+Lsub2) 30w
O kr O kr O kr 4 kr 4k
Eo

MNoTHOCTb BO3dyXa Pas BO BPEMS HOCTUPOBKM W MMOTHOCTb BO3AYyXa Pacal BO BPEMS
KarnMBpPOBKN HEN3BECTHbI.

3HavyeHUs NOrpeLlHOCTEN MOKa3aHUM He KOPPEKTUPYIOT Ha BbITankuBaloLLy Cuny
Bo3ayxa. [Mpn ncnonb3oBaHUM 3TanoHHbIX MMpb knacca M 1 oTHocuTenbHasa HeonpeaeneHHoOCTb
adhdekTa BbITANKMBAKOLLEN CUMbI, BblYMCIIEHHAs cornacHo (7.1.2-5d), paesHa 1,6%10 - (Tak Kak
BECbl He CTUpOBanNuCb HEMNOCPEeACTBEHHO nepen kanvbposkon). HeonpegeneHHOCTb
AOCTaTOMHO  Mana, no3atomy ©Oonee  TwaTtenbHbIA  pacyeT 9TOM  COCTaBNSOLLEN
HeonpeaeneHHOCTU ucxoaa M3 QakTUYeckn AaHHbiX AN NNOTHOCTU BO3dyXa SABMSETCH
N3NUWHUM (HEONPeaEeneHHOCTb BbITankMBalLWen CUmnbl MeHblle UeHbl AeneHus LWKanbl B
peXXMMe BbICOKOro paspeLleHns dr 1 npeHebpexmmo mana).
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Mpenen nNOTHOCTM MaTepmana 3TanoHHHbIX TMPb Krnacca To4HocTM M ycTaHaBnmnBaeTcs
paBHbiM O 2= 4 400 kr m?3 [4]. OTOT Xe npegen NMOTHOCTM MaTepuana MOXET Takke
paccMmatpuBatbCa  ONA  3amMeljalolmx  rpysoB. B Takom cnydae  oTHocuTenbHas
HeonpeaeneHHoCTb, OLEHEHHAs ANA BNUAHMSA BbITankUBaOLWEN CUIbl Ha 3aMeLlatoLme rpyasbl,
OAMHaKOBa C yKasaHHOW Bbilwe (4Ns1 rMpb) U JOCTAaTOMHO Mana; 6onee TwartenbHbIi pacyeT 3Ton
COCTaBnNsAOLWEN HEONPEOENeHHOCTM UCXOAA N3 (haKTUYECKN JaHHbIX ABAAETCS UNULLHUM.

MNpumevaHne - [lpy oueHKe NMAOTHOCTU 3amMelLalomnx rpy3oB Heobxogmmo

YUYUTbIBATb MoOble BHYTPEHHME NOSOCTU, HE OTKPbITbIE Ans aTMocdepbl (Hanpumep,

kak B Oakax, pesepByapax). HeobxoaMMo oLeHMBaTb MMOTHOCTb TaKOro rpysa Kak
eaMHOro Lenoro, noHumasi, Yto 3Ta MMOTHOCTb HEe MOXEeT ObiTb TaKoW e, Kak

NAOTHOCTb MaTepuvarna, U3 KOTOporo U3roTOBIEH Fpys3.

H3.3/A MorpewHocTH 7] COOTBETCTBYHOLLMNE HeonpeaeneHHOCTU (oromxeT
COOTBETCTBYHOLUX HeonpeaeneHHocTen)

Ycnosus:

- HeonpegeneHHOCTb NOrpeLLHOCTU NPU Hyne BKYaeT TONMbKO HeonpeaeneHHoCTb
NoKa3aHWsa HeHarpyXeHHbIX BeCOB (LeHa aeneHuna wkanbsl d = 1 Kr) 1 NOBTOPSAEMOCTb
S. HeonpegeneHHOCTb MOKa3aHUSA HarpyeHHbIX BECOB MpPU HYNEeBOW Harpyske He
yuuTbIBaEeTCS.

- HeueHTpanbHOE HarpyxeHue y4uTbiBaeTCs Npu KannbpoBke B COOTBETCTBUU C
(7.1.1-10), noTOoMy 4YTO €ro Henb3s WCKNIYNTL BO BPEMS WUCMbITAHUS MO
onpegeneHunto NorpeLlHoCcTy nokasaxHus. Ecnm oba ncnbiTaHns Ha HeueHTpanbHoe
Harpy>xeHne 6biny nNpoBefeHbl, crnegyeT WMCNonb3oBaTb pesynbTaT ¢ 6onbwnm
OTHOCUTENbHbLIM 3HAYEHMEM.

- [lorpewHoOCTb MOKa3aHWsi MOSyyarT, WUCMONb3yst HOMUHAINbHOE 3HAa4YeHWe Macchbl
rTMpM B Ka4yecTBe OMOPHOro 3HayeHusi, MO3TOMY MakCMMarbHble [OOMnycKaemble
NOrpeLLHOCTN UCMbITATENbHbLIX MPb YYUTHIBAKOTCA MNpU  onpederneHvn Bknaga B
HeonpeaeneHHOCTb, 06yCNOBNEHHOIO MPSIMU:
u(dme) BbIMMCHIAT Kak u( dmc) = mpe / V3, cnenysa dopmyne (7.1.2-3). Ana kaxaom
rpn 1000 kr u(dmc) =50/V/3 ~29 .

- [pwn otcytcTBUM MHPOpMaumMmM 06 M3MEeHeHWW maccbl rmpb (gpendpe) 3HayveHue D
BbIOMpatloT paBHbIM mpe. [Ansa kaxaon atanoHHon rupu 1000 kr mpe = + 50 r n timc)
=50/v3 ~29r, cnepys dopmyne (7.1.2-11).

- Becbl He tocTupyeTca HenocpeacTBEHHO neped kKanubposkon. [lpumeHsieTcs
cTaHgapTHas npouegypa corflacHo BapuaHTy 1, 6e3 uHdopmMaumm O NSIOTHOCTU
Bosagyxa. [loaToMy [Onsi BbMMUCNEHWUS HeonpeaeneHHocTn, o6ycrnoBreHHON
BbITankmMBatoLLen cunomn Bosayxa, npumeHsaetca opmyna (7.1.2-5d).

- Bo Bpemsa kannbpoBkun Harpyska octaeTcs Ha rpy3onpuémMHon nnowagke B Te4eHne
3HauuTenbLHOro nepuoga BpemMeHW. Ha ocHoBaHuu yTBepxaeHwa B rnase 7.1.1 o
BO3MOXXHOM HEOOXOANMOCTH yunNTbIBaTbh 4OOABOYHbIE BKIagbl B HEONPeAeNneHHOCTb,
BNUAHUSA 3P dEKTOB NON3y4eCTU N rucTepesnca Ha pesynbTaTbl pacCHUTLIBAKOTCS MO
dopmyne (7.4.4-7) v BKNIOYAIOTCHA B HEONPEAENEHHOCTb NoKa3aHus.

- vpun akknMmaTtuaupyroTca 0O TemnepaTtypbl OKpy>Kalolen cpefdbl C OCTaTOYHOW
pasHocTbio Temnepatyp 5 K. OddekTbl KOHBEKLUN HE OKa3bIBAOT BIMUSHUS (OObIYHO
UX yYUTBIBAKOT ANs r’Mpb Knacca ToMHocTu Fi n 6onee ToYHbIX).

- CreneHn cBobogbl Ans pacyeta koadduumeHTa oxsaTa K NoslydyeHbl COrmacHo
npunoxenno B3 n tabnuue G.2 u3 [1]. B paccmatpuBaemMom npumepe BrUSHUE
HeonpeaeneHHOCTM pe3ynbTaToB UCTbITaHMSA Ha NMOBTOPSEMOCTb C 6 N3MepeHnsaIMm

3HauMTeNbHOE.
- CBegeHna o6 oTHocutenbHom  HeonpegeneHHocT  Uw(E)=U(E)/ms  He
obsa3aTenbHbl, HO rnomoratoT NPOAEMOHCTPUPOBaTh XapaKkTepPUCTUKN
HeonpeaeneHHoCTeN.
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Grodxem HeonipedeneHHocmu Ons eapuaHma 1 (6e3 eHeceHusi rionpasku Ha
8blmarsiKueatowyto cusly 8 3HadyeHus rnoepewHocmu rnokazaHud

Harpy3ka, nokasaHue, NOrpewHocTb U
BenuuuHa wnun BnusiHue dopmyna
HeonpeneneHHOCTb, KI
CymmapHas ucnbiTaTenbHas 0 5000 10 000 10 000%) 15000
Harpy3ka Mref Lsub1
LT = mN+Lsubjy Kr
0 5002 10 010 10010 15 015
MokasaHue I, Kr
I (Mrer) I (Lsub1)
0 2 10 10 15 7.11
MorpewHocTb NokasaHus E, kr _
Alt=0
MoeTopsiemocTb U(Olrep), KI 6,74 7.1.1-5
PaspeweHune u(dldigo), Kr 0,29 7.1.1-2a
PaspelueHne u(dldigL), Kr 0,00 0,29 7.1.1-3a
HeueHTpanbHoOe HarpyxeHue 0,00 2,08 4,16 4,16 6,24 | 7.1.1-10
U(6Iecc), Kr
MonsyyecTb / ructepesuc 0,00 0,38 0,77 0,77 1,16 | 7.4.4-7
Urel(altime), Kr
HeonpegeneHHOCTbL NokasaHust 6,75 7,08 7,97 7,97 9,27 | 7.1.1-12
u(l), kr
OTanoHHbIe rMpu my, Kr 0 5000 10 000 0 5000
HeonpepeneHHocTb u(dmc), Kr 0,00 0,14 0,29 0,00 0,14 | 7.1.2-3
Opend u(dmp), kr 0,00 0,14 0,29 0,00 0,14 | 7.1.2-11
BeiTankvBatowas cuna u( dng), kr 0,00 0,08 0,16 0,00 0,08 | 7.1.2-5d
KoHBekuuns u(dMeonv), Kr He nmeet 3HavyeHWs B 3TOM crny4yae 7.1.2-13
HeonpeaeneHHOCTb ONOPHOro 0,00 0,22 0,44 0,00 0,22 | 7.1.2-14
3Ha4YeHns Mmacchbl U(Mref), K
0 0 0 10 000 10 000
3amewyarowme rpy3sbl Lsubj, KI Lsup1= Lsubt
Mreft Al
HeonpeneneHHocTb U(Lsubj), K 0,00 0,00 0,00 11,28 11,28 | 7.1.2-15b
BbiTankvBatowas cuna u( dma), Kr 0,00 0,00 0,00 0,16 0,16 | 7.1.2-5d
KoHBekuuns u(dmeonv), Kr He nmeeT 3HayeHus1 B 3ToM crny4vae
HeonpeneneHHoCTb 0,00 0,00 0,00 11,28 11,28 | 7.1.2-15b
3ameLarnLmx rpy3oB U(Lsu;), Kr 7.1.2-14
CtangapTHasa HeonpeaeneHHoCTb 6,75 7,08 798| - 14,60 | 7.1.3-1c
norpewHocTn u(E), kr
\ff (CTeneHm ceoboapl) 5 6 9| - 109 B3-1
k(95,45 %) 2,65 2,52 232 - 2,02 [1]
U(E) = ku(E), k2 18 18 19 - 29 7.3-1
Urel(E), % - 0,36 0,19  -——- 0,20
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(npogorxeHue)
BenuuuHa unun BnusiHue Harpy3ka, nokasaHue, NOrpewHocTb U ®dopmyna
HeonpepeneHHOCTb, Kr

CymmapHas 20 000 20 010%) 25010 30010
ucnbiTaTenbHaA Harpy3ka Miref2+Lsub2

L= mN"'Lsubj, Kr

MokaszaHue I, kr 20018 20 028 25035 30 040

I(mref2tLsub2) | /(Lsub1+Lsub2)

MorpewHocTb NokasaHuA E, 18 18 25 30 7.1-1
Kr Al=10

MosTopsiemocTb U(Olrep), KT 6,74 7.1.1-5
PaspelueHne u(Oldigo), Kr 0,29 7.1.1-2a
PaspelueHue u(dldigL), Kr 0,29 7.1.1-3a
HeueHTpanbHoOe HarpyxeHue 8,32 8,32 10,40 12,48 | 7.1.1-10
U(Olecc), Kr

Monsy4ecTb/ rncrepesunc 1,54 1,54 1,93 2,31 7.4.4-7
Urel(ﬁ/time), [kr

HeonpegeneHHocTb 10,82 10,82 12,54 14,38 | 7.1.1-12
nokasanus u(l), kr

OTanoHHbIe rMpu my, Kr 10 000 0 5000 10 000
HeonpegeneHHocTb u(dmc), Kr 0,29 0,00 0,14 0,29 7.1.2-3
Opend u(dmp), kr 0,29 0,00 0,14 0,29 | 7.1.2-11
BbiTankuatowasa cuna 0,16 0,00 0,08 0,16 | 7.1.2-5d
u( dmg), kr

KoHBekuuns u(dMeconv), Kr He nmeet 3HavyeHus B 9TOM criydae 7.1.2-13
HeonpeaenéHHOCTb ONOPHOro 0,44 0,00 0,22 044 | 7.1.2-14
3Ha4YeHNs1 Macchbl U(Mref), KT

3amewaroume rpysbl Lsupj, 10 000 20 010 20010 20 010

Kr Lsub1 Lsub1+Lsub2= Lsub1+Lsub2 Lsub1+Lsub2

2Mrer1+Al2

HeonpegeneHHocTb u(Lsubj), 11,28 19,02 19,02 19,02 | 7.1.2-15b
Kr

BbiTankuBatoLas cuna 0,16 0,32 0,32 0,32 | 7.1.2-5d
u( dmg), kr

KoHBekuus u(dmconv), Kr He nmeeT 3HaveHusi B 3TOM cryyae

HeonpegeneHHoCTb 11,28 19,02 19,02 19,02 | 7.1.2-15b
3ameLarLmx rpy3oB U(Lsu;), 7.1.2-14
Kr

CraHgapTHas 1564 |  —meeeee- 22,79 23,85 | 7.1.3-1c
HeonpeaeneHHoCTb

norpewHoctn U(E), kr

eff (CTeneHm ceobopapl) 144 653 783 B3-1
k(95,45 %) 202, 2,00 2,00 [1]
U(E) = ku(E), ke 32| 46 48 7.3-1
Urel(E), % 0,16 - 0,18 0,16

*) BHa4yeHus, 3anMcaHHbIe B 3TON KOMOHKe (41151 TOro e 3Ha4YeHUs1 CyMMapHOW UCNbITaTenbHOM

Harpy3ku, Kak B npe,u,bluyu_l,eﬂ KOJIOHKe, HO nocrne 3aMeHbl TMpb 3amMellarownmmn pr3aMI/I) He

NpUBOASTCSA B KanMbpoBOYHOM cepTudmkate, HoO UCMONb3YHOTCS B CreAyoLmMX KornoHkax. Kak
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HarnomMuHaHue oo 3TOM, B 9TOWN KOJTOHKE He ncnonb3yeTcd )KI/IprIIZ LLIpI/I(bT N nocnegHue 5 ayeek
nycTble.

[onyckaeTcs ykasbiBaTb B cepTudnkaTe ToNbko HanbonbLlee 3HaYeHne paclumpeHHom
HeonpeneneHHOCTN Ans BCeX NorpeLHocTen, cogepxawmxcs B otyete: U(E)= 48 kr,ucxonsa us
k = 2 1 BeposTHOCTU oxBaTa He MeHbLue 95 %.

B ceptudumkate gomkHO 6biTb NpUBEAEHO YBEAOMIEHME NS NOMb30BaTesis O TOM, YTO
yKazaHHas B HEM pacluMpeHHasi HeonpeaerieHHOCTb MPUMEHVMa TOMbKO Koraa y4yuTbiBaeTcs
norpewHocTb (E).

H3.4/A HeonpepeneHHOCTb pe3yrnbTaTta B3BeLUMBaHUA

Kak ckasaHo B 7.4, cneaytoLlyo MHOpMaLM0 MOXHO NOMYYUTb CUriaMu KannbpoBOYHOW
nabopartopun unu nNonb3oBaTenss BECOB. JTU pe3ynbTaTbl He crieqyeT nNpeactaBnATb B BuAe
yactTn ceptudmkata KanubpoBKM, 3a WCKIOYEHMEM annpoOKCUMUPOBAHHOW MNOrpeLuHoCTH
nokasaHusi M HeonpeaeneHHoOCTU annpoKCUMUPOBAHHOW MOrpeLlHoCT, KOTopble  MOryT
cocTaBnsaTb ero Yyactb. O6bIMHO MHOPMaLMIO O HeoNpeaeneHHOCTU pesyrnbTaTa B3BeLUMBaHWS
NPeACTaBnsalT B BUAE MPUIIOKEHUA K CepTUdUKaTy KanmbpoBKM UMM MHa4ve, ecnn ee
cofepXXaHue SICHO OTAEeNeHo OT pe3ynbTaToB KanMbpoBKY.

O6blYHbIE ycnosmna UCMNONb30BaHMA BeCOB, KaK MPUHATO, WM KaK YKa3aHo
nonb3oBaTteniemM, MOryT BKIn4YaThb:

- 'ameHeHune Temnepatypbl AT =40 K.

- Harpysku He Bcerga HaknagblBaloTCs TOYHO B LEHTP.

- OyHKUMNA ypaBHOBELLMBAHWSA Tapbl UCMOMb3yeTcs.

- Bpems HarpyxeHusi: HopMarnbHOe, T.€. MeHbLUE, YeM NpW KanmbpoBKe.
- OTCcYeThbl CHUMAKTCS NPy HopMarbHOM paspelleHuu, d = 10 Kr.

MorpewHoctb nokasaHua npu Harpyske 30 000 kr paBHa 30 kr, U 3TO 3Ha4veHWe
NPYHMMaETCS 3a U3MEHeHWe I0CTUPOBKM BCrieAcTBMeE Apenda.

O6Go3HaueHuss R u W BBoasTcsa Ans Toro, YTobbl OTNMYaTh NOKa3aHUS BECOB BO BPEMS
B3BELUMBAHWIA OT NOKa3aHUs BO BPeMs KariMbpoBKu.

R: oTcueT npu B3BELUMBAHMM Harpy3kn Ha KannbpoBaHHbIX Becax, NofnyyYaemblii nocne
KanmopoBKu,
W: pesynbTaT B3BELLUMBAHUS.

Cnepnyet obpatnTb BHMMaHMe Ha TO, 4YTO B cnegytowen Tabnuue otcyetbl R 1 Bce
pe3ynbTaTbl NPMBEAEHbI B KMNOrpaMmmax.

[B Tabnuue B hopMynax HeonpeaenéHHocTel pesynbTaTa B3BelnBaHus «kg?» n «kg» -
eaANHULbI U3MEPEHUS MaCChl «KI?» U «KM», COOTBETCTBEHHO - NpuM. nepes.]

109



PMIT 20 r
OTcyert, pe3ynbTaT B3BeLWWMBaHUA U NOrPELUHOCTb, KI
BenwyuHa unu BnusiHue HeonpepeneHHOCTb B KMnorpaMmmax unv B Buge ®dopmyna
OTHOCUTESIbHOIO 3HaYeHUA

MorpelHoOCTb OTCYETaA C2.2-16
Eappr(R) ons nokasaHun

6pyTTO 1 HETTO: Epppr(R) = 9.379 x 10 R

Annpokcumanms npssmMon

NUHVEN Yepes Hyrb

HeonpepeneHHOCTb anNPOKCUMUPOBAHHOW NOrpeLlHOCTU NoKa3aHus

CtanpapTHas C2.2-16d
HeonpeaeneHHOCTb U(Eppr) = 8,797 x 107u?(R) + 1,316 x 10R

norpewwHocTn U(Eappr)

CranpapTHas

HeornpeaeneHHoCTb _

norpeLLHocTu, npeHebperas u(Bppr) = 3,627 x 1UR

CMeLleHNEM

HeonpepneneHHocTH, 06ycnoBneHHbIe BO34eMCTBUEM OKpYXKatolen cpeabl

. y 6

TemnepaTypHbIi apeiid _ 2 x10°x 40 B 7.4.3-1
YyBCTBUTEIBHOCTU urel(aRemp) - T = 2,309 x 10
BbiTankuatoLasi cuna He nmeet 3HavyeHWst B 3TOM cry4yae. 7.4.3-3
V3ameHeHne CTUPOBKN 7.4.3-6
BCnencTeune gpenda N BN

(n3veHeHne E(Max) 3a 1 Ure1(5f$d3) =130/(30006/3) = 5,774 x 16

rog pasHo 30 «r)

HeonpepeneHHocTH, 06ycnoBreHHble (PyHKLIMOHMPOBaHNEM BECOB

Pabota ycTtponictea _ 4 7.4.4-5
ypaBHOBELUMBaHWS Tapbl Urel (0 Rare) = 3,457 107

MonayyecTb U rMcTepesmnc He nmeeT 3HauyeHus1 B 3TOM cryvae (HenpogosmkuTensHoe 7.4.4-7
(Bpems noa Harpyskow) BpEMS HarpyxeHusl).

HeueHTpanbHoe _ 4 7.4.4-10
HarpyXeHVe Ure](ORco) = 8,311 ®0”

HeonpepeneHHOCTb pe3ynbTaTa B3BeLMBaHUSA

CraHgapTHas

HeonpeaeneHHoCTb, _ 7.4.5-1a
nonpasku K oTcyHeTam Eappr u(W) = (62,133kg+ 1,276 x 10R) 7.4.5-1b
OOIKHbI YYUTLIBATHCS

PaclumnpeHnHas

HeornpeaeneHHoCTb, _ i
nonpaeku K oTcyeTam Eappr UW) = 2/(62,133kg+ 1,276 x 1OR) 7.5.1-2b
OOIMKHbI YYUTEIBATHCS

Ynpouierue Ao nepsoro UW) = 16 kg + 1,79 x 1R 7.5.2-3d
nopsigka

O6wan HeonpeaeneHHOCTb pe3yfnbTaTa B3BeWMBaHUA 6e3 KoppeKuuu oTcyeTa

Up(W) = UW) + | Eppr(R)| Up(W) = 16 kg + 2,73 x TR 7.5.2-3a

MpoBepka yCrnoBusi B OTHOLLEHUM Habnogaemoro 3HadeHns 2 cnegys (C2.2-2a) nana
NonoXuTenbHbIW pesyneTart. [lepBas NMHenHas perpeccusi ¢ y4eToM BECOBbIX KO3(PPULIMEHTOB

pj, ypaBHeHue (C2.2-18a).

Ncxoga mn3 obuen HeonpeneneHHOCTM MWHUMAaNbHOE 3HayYeHWe Harpysku

MO>XHO MOJTy4nUTb COrnacHo

npunoxexuto G.
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Mpumep:

3agaHHOe 3HavyeHue gonycka npuv s3sewwmnBaHmmn: 1 %
KoadhpumumeHT 3anaca: 1

MwHumanbHasa  Harpy3ka  cornacHo  ¢opmyne  (G-9) ¢ ucnonb3oBaHUEM
BblLLENPUBEAEHHOrO ypaBHeHUs Anga obuwen HeonpegenéHHoctTu coctaensetr 2169 «r; T.e.
nonb3oBaTesnto Heo6X0ANMO B3BELLMBATL KONMMYECTBO MaTepuana HeTTo bonbLuee, Yyem 2169 «r,
ana obecneyeHnss oTHOCUTENbHOW ObLier HeonpeaeneHHOCTU M3MEPEHUR MNpu 3agaHHOM
oTHocuTenbHoM gonycke 1 % un koadpdumumeHTe 3anaca 1 (paBHoueHHO aonycky 1 %).

Ecnu yuntbiBaetca koadpduUMEHT 3anaca, ero MOXHO BblbpaTb paBHbIM 2. WN3-3a
fonbLloro 3HadeHus obuien HeonpeneneHHocTn ©onee BbICOKMA KOIDPUUMEHT 3anaca He
MOXET ObITb peann3oBaH.

MuHumanbHaa  Harpy3ka  cornacHo  ¢opmyne  (G-9) ¢ ucnonb3oBaHUEM
BbILLENPUBEAEHHOrO ypaBHEHUs Ana obuwen HeonpegenéHHocTu coctaensetr 6950 «r; T.e.
nonb3oBaTesnto Heo6Xxo0ANMO B3BELLMBATL KONMYECTBO MaTepuana HeTTo, KOTOpoe NpeBbILLaeT
6950 kr gns obecneveHnss OTHOCUTENbHOW O6LLEN HeonpeoeneHHOCTM WU3MEPEHUN Mpu
3agaHHOM OoTHocuTenbHOM gonycke 1 % v koadpduumeHTe 3anaca 2 (paBHoueHHO gonycky 0,5
%).
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BTopas cuTyaumsa: HOCTUPOBKA YYBCTBUTENILHOCTU BbINOJIHAETCA HenocpeancTrBeHHO

nepen KanuopoBKoMn

(MpepBapuTenbHO Ha Becax OblIM  BbIMOSTHEHDI

obcnyxnBaHus)

onepaunun pemMoHTa WU TEXHUYECKOro

H3.1/B YcnoBusi, npu KOTOPbIX BbINOMHAETCA KannbpoBKa

Mpn6op

OneKTpoHHble BeCbl HeaBTOMATU4YECKOro AencTBwus,
onncaHue n naeHTUdUKaumsa, c cepTudunkaTom COOTBETCTBUS
OIML R76 wnn ytBepxageHuss Tmna no EN 45501, HO He
NoBepEHHbIe

MakcumanbHas Harpy3ka Max /
LeHa geneHus wkanbl d

30 000 kr/ 10 kr

py3onpuémHoe yCTPOMUCTBO

WnpwuHa 3 M, gnnHa 10 M, 4 To4kM onopsbl

YcTtaHoBKa

BHe nomeLleHus, Ha OTKPbITOM BO34yXe, Noa YKpbITUEM

TemnepaTypHbI KO3 PULNEHT

Kr = 2 x 10%/K (M3 pykoBOACTBa W3roToBUTENS); HEoGXoaum
€OVHCTBEHHO [N pacyeTa HeonpedeneHHOCTUM pesynbrarta
B3BELLMBAHWS.

BcTpoeHHoOe yCTpoNCTBO OCTUPOBKU

He npeaycmoTpeHo.

KOctnpoBka ucrnonHuTenem
KanmopoBKu

I‘OCTVIpOBKa BbIMOJTHAETCA

KannopoBKOW.

HenocpencTtBeHHO nepen

LleHa peneHus wkKanbl npu
KannéposBke

MoBbIWeHHOe pa3pelleHne (CepBUCHBLIN pexum), dt =1 kr

MpoaomknTeNbHOCTL UCTbITAHUIA

Ot14 po 18y

TemnepaTypa BO Bpemsi
KanuopoBKu

22 °C B Hauyane KanubpoBKu
18 °C B KOHLEe KannoépoBKu

AmmocgepHoe OasrieHuUe 80 8peMs
Kanubposku

1010 ella + 5 ella; 6e3 dox0s, 6e3 sempa

WcnbiTaTenbHble Harpysku

OTanoHHble rMpu:

* 10 napannenenunegHbiX 3TarlOHHbIX MMPb, YYTYHHbIX,
macconm 1000 kr kaxpasa, kmacca TodHocTm M4, C
npegenamm gonyckaemoun norpewHoctn mpe = 50 r
(OIMLR111 [4])

3ameLluatoLme rpysbl U3 YyryHa:

e 2 cTanbHbIX KOHTENHepa, 3amnofHEHHbIX CTanbHbIMU U
YYryHHbIMX OOpe3kamn POCChINbIO, KaxKObli Maccom
npumepHo 2 000 «r;

* 2 cTanbHbIX KOHTEMHEpa, 3amnofIHEHHbLIX CTarlbHbIMU U
YYTYHHBIMW OOpe3kamu POCChINbIO, KaXabli Maccou
npumepHo 3 000 «r;

* npuvuen Ans Toro Ytobbl pa3MecTUTb Ha HEM 3TanOHHbIE
rMpWU WNU cTanbHble KOHTEWHEepbl, Macca KOTOpOro
nogorHaHa npumepHo k 10 000 kr;

* HebomnblMe MeTannuyeckne pfeTtanu, UCMOoNb3yeMble
ANsi NOATOHKN MacChl 3amMeLLaloLLmMX rpy30B.

CpeaoctBa nogbéma M NepeMELLEHUs  3TarloHHbIX
3ameLLaoLwmnx rpy3oB:
*  BUMOYHBLIA MOrpy3uMKk Maccom npumepHo 4500 «r,
rpysonogbémMHocTbio 6000 Kkr — Ana nepemeLleHns rmpb
1 3aMeLLaloLnx rpy3os.;
e aBTOMO6WIb C npulenom n KpaHoM,
rpysonogbemMHocTbto 10 000 kr, Ona nepeBO3KM WU
nepemeLLeHNst STanoHHbIX M’Mpb U 3aMeLLatoLLMX IPy30B.

Mpb U
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H3.2/B UcnbiTaHusa un pesynbraTthbl

MoBTOpsieMoCTb

TpeboBaHusa
npmeeneHbl B rnaee
5.1

UcnbiTaTenbHaa Harpy3ka
=10 420 kr:
BunoyHbI norpysyuk c 2
CTanbHbIMWU KOHTENHEPaMK
3ae3xaeT Noo4epE€aHO C Kaxaoro
ONVHHOIO KOHLA rpy30npuémMHOro

UcnbimamenbHasi Haepy3ka
= 24 160 ka:
HaepysxeHHbil asmomoburns (unu
HazpyXeHHbIU rpuyer) 3aexaem
noo4YyepEACHO ¢ Kaxd020 O/IUHHO20 KOHUa
epy30npuémMHo20 ycmpolicmea, Hazpy3Ky

MokasaHune YCTPOWCTBA, Harpy3Ky LLEHTPUPYIOT |  UEeHmMpUPyrm Ha a2/1a3 (8bInoHIemcs
HeHarpy>eHHbIX BECOB Ha rnas anbmepHamueHo unu GornomHUMEesbHo)
npu Heo6xoAMmMoCTH 10 415 kr 24 155 ke
OBHynsitoT 10 418 kr 24 160 ke
Mocne pasrpyxeHus 10 422 kr 24 162 ke
nokasaHusi 10 416 kr 24 152 ke
HeHarpy>eHHbIX BECOB 10 422 Kr 24 156 k2
Obinn mexay 0 n 2 kr

10 419 kr 24 159 ke
CrtaHpapTHoOe §=2,94 kr s = 3,67 K2
OTKJIOHEeHue
HeueHTpanbHoe MonoxeHne Harpy3ku Ha UcnbiTaTenbHaa Harpy3ka = 10 420
HarpyxeHue rpy3onpuémMHOM yCTPOMCTBe Kr:
TpeboBaHus BuWnoyHbIN NOrpy3ymk ¢ 2 cTanbHbIMK
npuBeaeHbl B rnase KOHTEeNHepamm
5.3 LieHTp 10 420 kr
MokasaHne obHynsaT C 10217
nepepg ncnbiTaHNewM; nepean cnesa KT
Harpysky cHadana C3a,u,|/| clieBa 10 423 kr
yCTaHaBnMBaloT B C3agm cnpaBa 10 425 «kr
ueHTp Cnepeayu cnpaea 10 425 kr
rpy30npuEMHOrO
YyCTPOWCTBA, 3aTem
nepemeLLaT B
Apyrve nonoxeHus
MakcumanbHas I A Lccil max 5 Kkr

pa3HOCTbL MeXAay
nokasaHuem npu
LeHTpanbHOM
Harpy>XeHum un
nokKasaHusiMu npu
HeueHTparnbHbIX
Harpy>xeHusix (no
YeTbIpEM yrnam
rpy30npuémMHOro
YCTPOWCTBA)
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HeuyenmpanbHoe lTonoxeHue Ha2py3KU Ha UcnbimamenbHas Hazpy3ka = 24 160

HazpyxeHue (c e2py3ornpuémMHomMm ycmpolicmee Ka:

MpPOKambl8aWUMUCS camoe msixeroe u

1o 2py30rpuémHomy KOHUeHmpuposaHHoe docmynHoe

ycmpoticmey mpaHcrnopmHoe cpedcmeao

Hagpyskamu Crieea 24 151 ke

8bIronHsIemcs Lienmp 24 160 ro

anbmepHamueHo unu

dornonHUMensHo) Cnipasa 24 169 ke
(usmeHeHuUe HarnpasreHus)

Tpebosarusi Cripaea 24 167 k2

rpueedeHsi 8 2riage Liermp 24 160 k2

5.3 lNokasaHue

06Hyrsitom rieped Criesa 24 150 ke

ucrnbimaHuem u neped

usMeHeHuUem

HarnpaerneHusi

08UXXEHUS Hagpy3KU

yepes epy30npuémMHoe

ycmpolcmeo;

MakcumanbHasi | A Lccil max 10 ke

pasHocmb Mexoy
rnokasaHuem npu
ueHmpasabHOM
HazpyxeHuu u
deyMsi nokasaHuUsIMu
npu
HeyeHmpanbHbIX
Haz2pyxeHusx (ro
npodosnbHoU ocu)
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MorpewHOCTU NOKa3aHUA
CraHpgapTHasa npoueaypa: TpeboBaHua npuBedeHbl B rnaese 5.2, rMpu pacnpegeneHsbl
A0CTaTOYHO paBHOMEPHO MO AMana3oHy B3BELUUBAHUA.

WcnblTatenbHble  Harpysku BOCMPOM3BOASAT METOOOM  3aMelleHus (C MOMOLLbHO
3amMeLlatoLLmX rpy30B) C NPUMEHeHEM aTanoHHHbIX rmpb maccor 10 000 kr (10 rvpb, kaxaas
maccor 1000 kr) m OByX 3amMeLlalolmx rPy30B syt U Lsuz NpumepHo no 10 000 kr kaxgbin
(Mpyuen wn  cymmapHass Macca uYeTblpéX KOHTerHepoB). McnbiTaTenbHble  Harpysku
NPVKNagblBalOTCA O4HOKPATHO M TOMbKO B CTOPOHY yBenuyeHusi. Takon crnocob HarpyXeHus
MOXET MPUBECTU K TOMY, YTO Ha pe3ynbTaT OKaXyT BRusHUE 3deKkTbl Mon3yvyectu wu
rmcTepesmca, HO Npyv 3TOM YMEHbLLIAETCS KONIMYECTBO Harpy>XeHUn 1 pasrpyxeHuin.

MokasaHUsi Mocne CHATUS 3TanOHHbIX TMPb PErUCTPUPYIOT, KOPPEKLUMIO MOKasaHUii He
NMPOM3BOAAT; BCE [IPy3bl YCTaHABNMBAKT ONMXe K LEHTPY rpy30nNpUEMHOrO YCTPOMCTBA,
cobnogas npvHUMN CUMMETPUMN.

3aperncTpmpoBaHHble NoKa3aHUs:

HAIPY3KA
OTanoHHbIe rMpun 3amewarowme CymmapHas MokasaHue / MorpelwHocTb
my rpy3bl Lsyp UcnbiTaTenbHasa nokasaHua E
Harpyska
Lt = mn+Lsuo
0 kr 0 kr 0 kr 0 kr 0 kr
5 000 kr 5002 kr
Yo Mres 0 kr 5 000 kr (Vs Meet) 2 Kr
10 000 «kr 0K 10 000 Kkr 10 005 «kr 5 «r
Mref I(mref)
10 000 «r 10 005 «r
O kr Lewnt 10 000 kr HLsuo1) 5«kr
5 000 kr 10 000 «kr 15 007 «r
Y2 Miret Lsub1 15000 kr I(Vz Mref +Lsub1) T
10 000 «kr 10 000 «r 20 008 «r
Mref Lsubr 20000 kr I(mref +Lsub1) 8 kr
20 010 kr 20 018 «r
O kr Lsub1+Lsub2 20010 kr I(Lsub1+Lsub2) 8 kr
5 000 kr 20 010 kr 25 020 «r
Yo Myet Lsub1+Lsub2 25010 kr 1(*2 Mref +Lsub1+Lsub2 10kr
10 000 «kr 20 010 kr 30 022 kr
Miref Lsub1+Lsub2 30010 kr I(miref +Lsub1+Lsub2) 12w
O kr O kr O kr 4 kr 4k
Eo

MNoTHOCTb BO3dyXa Pas BO BPEMS HOCTUPOBKM W MMOTHOCTb BO3AYyXa Pacal BO BPEMS
KarnMBpPOBKN HEN3BECTHbI.

3Ha4yeHUsa NOorpeLlHOCTU MOKa3aHU He KOPPEKTUPYIOTCA Ha BbITanKkMBatoLLylo Cuny
BO3Ayxa. Vicnonb3ys aTanoHHble rMpu knacca ToMHocTn M, OTHOCUTENbHY HeonpeaeneHHOCTb
BbITaINKMBAIOLWEN CUIbl BbIMUCIISAOT cornacHo (7.1.2-5¢), u oHa paBHa 7,2x10 -8 (Tak kak Bechbl
IOCTUPYIOT HenocpeacTBEHHO nepen kanubposkow). HeonpedeneHHOCTb AOCTaTOYHO Mana;
Oonee TwWaTenbHbIA pacvyeT 3TON COCTaBNAOLEN HeONPeaeneHHOCTUN, UcXxoas U3 PakTUYECKNX
AaHHbIX ANS NIOTHOCTM BO34yXa, ABMSETCA M3NULIHUM (HeonpeaeneHHOCTb BbiTankvsaloLwen
CUINbl MeHbLUE UeHbl eNneHus LWKanbl B pPeXUMe BbICOKOrO paspelueHus tdu npeHebpexxmumo
mana).
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Mpegen NAOTHOCTU MaTepuana 3TanoHHbIX TMpb knacca TouHocT My ycTaHaBnuBaeTcs
paBHbIM P = 4 400 kr M3 [4]. OTOT nNpegen MOXHO paccMaTpvBaTb Takke OIS
3amellalownx rpysos. B aToM cnyyae oOTHOcUTEnbHas HeonpeneneHHOCTb
BbITankMBatloLen cunbl, 4ENCTBYIOLEN Ha 3amMeLLatoLLme rpy3sbl, 0gMHaKkoBa C ykazaHHOM
Bbile (4NS rMpb) U 4OCTaTOMHO Mana; 6onee TwaTenbHbI pacyeT 3TOM COCTaBNSAOLWEN

HeonpeaeneHHoCTn ncxogq 13 q.)aKTI/I‘-IeCKI/IX OaHHbIX ABIlAeTCA U3NULLHUM.

MpumeyvaHne - [lpyM oueHKE NMAOTHOCTU 3aMellaloWwmnx rpy3oB HeobxoaMmo

YyUYnTbIBaTb MOOble BHYTPEHHUE MOMNOCTU, HE OTKPbITbIe ANs aTMocdepbl (Hanpumep,

kak B Gakax, pesepByapax). HeobGxoguMmo ouLeHMBaTb MMOTHOCTb TAKOro rpy3a Kak
eaMHOro Lenoro, noHuMmasi, Yto aTa MMOTHOCTb He MOXeT OblTb TakoW e, Kak

MMAOTHOCTb MaTepuvarna, U3 KOTOPOro U3roTOBIEH Fpys3.

H3.3/B MorpewHocT M cooTBeTCTBYKOLWME HeonpeaerneHHocTu (Gropxer
COOTBETCTBYHOLUNX HEONnpeaeneHHocTen)

YcnoBusi:

HeonpegeneHHOCTb NOrpeLLIHOCTM NPU Hyne BKOYaEeT TONbKO HeonpeaeneHHoCTb
NoKasaHWsa HeHarpyXeHHbIX BeCoB (LeHa Aenenuna wkanbsl d = 1 Kr) 1 NOBTOPSAEeMOCTb
S. HeonpeneneHHOCTb MOKa3aHUSA HarpyeHHbIX BECOB MpW HYNEBOW Harpyske He
yuuTbIBaETCA.

HeueHTpanbHOe HarpyxeHue yyYuTbiBaeTCA Npu KanubpoBke B COOTBETCTBUM C
(7.1.1-10), noToMy 4YTO €ro Henb3s WCKNIYNTL BO BPEMSA WUCMbITAHUS MO
onpegeneHunto NorpeLlHoCcTy nokasaHus. Ecnm oba ncnbiTaHns Ha HeueHTpanbHoe
HarpyxeHue Oblnn npoBeAeHbl, criegyeT UCMnonb3oBaTh pesynbTaT ¢ 60nblinm
OTHOCUTENbHbLIM 3HAYEHMEM.

lMorpewHoCTb NoKasaHUsa Mory4vatoT, UCNONb3ys HOMUHAaNbHOE 3HayeHWe Macchbl
rTMpW B KayecTBe OMOPHOro 3HayeHusi, MO3TOMY MakCMMarbHble [OOoMnycKaemble
NOrPEeLLHOCTN UCMbITATENbHbLIX MPb YYUTbIBAKOTCA MNpU onpederneHvn BKnaga B
HeonpeaeneHHOCTb, OOYCMOBMEHHOIO MMPsIMU: U(OM:) BbIMMCNAIOT Kak u(dme) =
mpelN3, cneaya dopmyne (7.1.2-3). Ona kaxgoi aTanoHHou rupyu 1000 kr arfc)
=50/V3 ~29 .

Mpn oTcyTcTBUM MHGpOpMaumm 06 M3MeHeHun macchbl rmpb (apende) 3HayveHue D
BblGUpatloT paBHbIM mpe. [nsa kaxgon atanoHHoun rupu 1000 kr mpe = £ 50 r n imc)
=50/V3 ~29r, cnegysa dopmyne (7.1.2-11).

Becbl tocTupyetca  HenmocpeacTBEHHO neped  kanvbpoBkow.  [pumeHsaeTcs
cTaHgapTHasa npoueaypa, MHdopmauusa O NAOTHOCTM BO3AyXa OTCYTCTBYET;N03TOMY
ONS BblMUCNEHMSA HeomnpeneneHHoCcTH, OOYyCNOBMNEHHOW BbITankuBaloWen Cunomn
BO34yxa, npumeHsaeTcs dopmyna (7.1.2-5c¢).

Bo Bpems kannbpoBku Harpy3ka ocTaeTcs Ha rpy30npuMEMHON NNOLaaKe B TeYeHue
3HauMTENbLHOrO nepuoda BpeMeHu. Ha ocHoBaHuu yTBepxaeHuss B rmase 7.1.1 o
BO3MOXXHOW HEOBXOANMOCTU yuUnNThIBaTh 406ABOYHbIE BKIaAbl B HEONPEAENEeHHOCTb,
BNUAHMSA NON3YyYeCTN N rUCTEpe3nca Ha pesynbTaThbl pacCYUTLIBAKOTCA MO hopmyre
(7.4.4-7) v BKIIOYAOTCA B HEONpeaeneHHOCTb NoKa3aHus.

Mpy akkNnMMaTU3UpYOTCA 00 TemnepaTypbl OKpyXawllen cpefbl C OCTaTOYHOWM
pasHocTbio Temnepatyp 5 K. SddekTbl KOHBEKLMN HE OKa3bIBaOT BNNAHUS (06bIYHO
NX YYUTBIBAKOT A4N18 rMpb Kracca To4HOCTU Fq n 6onee To4HbIX).

CreneHn csobogbl Ana pacdeta koadbduumeHTa oxBata K Mnony4veHbl COrnacHo
npunoxennto B3 n tabnuue G.2 u3 [1]. B paccmatpnBaemomM npumepe BrUSIHUE
HeonpeaeneHHOCTM pesyrnbTaToB UCTbITaHMSA Ha MOBTOPSEMOCTb C 6 N3MepeHnsamMm
3HaYMTENbHOE.

CeepeHns 06 oTHocuTenbHOW  HeonpepeneHHoctM  Uw(E)=U(E)/mwes  He
o6sa3aTenbHbl, HO nomoratot NPOAEMOHCTPUPOBaTL XapaKkTepPUCTUKN
HeonpeaeneHHOCTEN.
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Harpy3ka, nokasaHue, NOrpewHocTb U dopmyn
BenuuvHa unn BnusiHve
HeonpeaeneHHOCTb, Kr a
CyMmapHas ucnbiTaTenbHas 0| 5000 10 000 10 000" | 15000
Harpy3ka Miret Lsubt
LT = mN+Lsubjy Kr
0| 5002 10 005 10005 | 15007
MokasaHue I, Kr
I (Mirer) I (Lsub1)
0 2 5 5 7 7.11
MorpewHocTb NokasaHus E, kr
Alt=0
MoeTopsiemocTb U(Olrep), KT 2,94 7.1.1-5
PaspelueHune u(Oldigo), Kr 0,29 7.1.1-2a
PaspelueHue u(dldigL), Kr 0,00 0,29 7.1.1-3a
HeueHTpanbHoe HarpyxeHune u(d/ ecc), 0,00 0,69 1,39 1,39 2,08| 7.1.1-10
Kr
Mon3ayyecTb / rncTepesunc Urel(dltime), Kr 0,00 0,39 0,77 0,77 1,16 | 7.4.4-7
HeonpeneneHHocTb nokasaHus u(/), 2,96 3,08 3,37 3,37 3,81 7.1.1-12
Kr
OTanoHHbIe rMpu my, Kr 0 5000 10 000 0 5000
HeonpegeneHHocTb u(dmc), Kr 0,00 0,14 0,29 0,00 0,14 | 7.1.2-3
Opend u(dmp), kr 0,00 0,14 0,29 0,00 0,14 | 7.1.2-11
BoiTankusatowas cuna u( dng), kr 0,00 0,04 0,07 0,00 0,04 | 7.1.2-5¢
KoHBekumns u(dmeonv), Kr He nmeet 3Ha4eHns B 3TOM crny4yae 7.1.2-13
HeonpegeneHHocTb OornopHoro 0,00 0,21 0,42 0,00 0,21 | 7.1.2-14
3HaYeHNUs1 Macchbl U(Mref), KT
3amewarowme rpy3sbl Lsupj, Kr 0 0 0 10 000 | 10000
Lsubt= Lsub1
Mret+Al1
HeonpegeneHHocTb U(Lsubj), K 0,00 0,00 0,00 4,78 4,78 | 7.1.2-15b
BobiTankvBatowas cuna u( dna), Kr 0,00 0,00 0,00 0,07 0,07| 7.1.24
KoHBekuust u(dmconv), Kr He umeeT 3HadyeHus B aTOM crny4ae
HeonpegeneHHoCcTb  3amelyaroLmx 0,00 0,00 0,00 4,78 4,78 | 7.1.2-15b
Harpy3ok u(Lsub;), Kr 7.1.2-4
CranpapTHas HeonpeaeneHHoCTb 2,96 3,08 3,39 e 6,12 | 7.1.3-1c
norpeLwHocTn u(E), kr
eff (CTeneHm ceobopapl) 5 6 8| - 93 B3-1
k(95,45 %) 2,65 2,52 232 @ - 2,03 [1]
U(E) = ku(E), k2 8 8 8| - 12 7.3-1
Urel(E), % - 0,16 0,08 - 0,08
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(npogorxeHue)
BenuuuHa unun BnusiHue Harpy3ka, nokasaHue, NOrpewHocTb U ®dopmyna
HeonpeneneHHOCTb, Kr

CymMmmapHas 20 000 20 010" 25010 30 010
ucnbiTaTenbHaA Harpy3ka Mref2+Lsub2

Lt= mn+Lsuyj, KP

Moka3saHue I, Kr 20 008 20 018 25020 30 022

I(mref2tLsub2) | /(Lsub1+Lsub2)

MorpewHocTb NokasaHus E, 8 8 10 12 7.1-1
Kr Al=10

MosTopsiemocTb U(Olrep), KT 2,94 7.1.1-5
PaspelueHne u(Oldigo), Kr 0,29 7.1.1-2a
PaspelueHue u(dldigL), Kr 0,29 7.1.1-3a
HeueHTpanbHoOe HarpyxeHue 2,77 2,77 3,47 416 | 7.1.1-10
u(Olece), Kr

Monsy4ecTb/ rncrepesunc 1,54 1,54 1,93 2,31 7.4.4-7
Urel(6/time),/Kr

HeonpeneneHHoCTb 4,34 4,34 4,95 561 7.1.1-12
nokasanus u(l), kr

OTanoHHbIe rMpu my, Kr 10 000 0 5000 10 000
HeonpegeneHHocTb u(dmc), Kr 0,29 0,00 0,14 0,29 7.1.2-3
Opend u(dmp), kr 0,29 0,00 0,14 0,29 | 7.1.2-11
BbiTankuatoLasi cuna 0,07 0,00 0,04 0,07 | 7.1.2-5¢c
u( dmg), kr

KoHBekuuns u(dMeconv), Kr He nmeet 3HavyeHus B 9TOM criydae 7.1.2-13
HeonpeaeneHHOCTb ONOPHOrO 0,42 0,00 0,21 042 7.1.2-14
3Ha4YeHUs1 Macchbl U(Mref), K

3amewaroume rpysbl Lsupj, 10 000 20 010 20 010 20 010

Kr Lsub1 Lsub1+Lsub2= 2 Lsub1+Lsub2 Lsub1+Lsub2

Mret1+Al2

HeonpeneneHHOCTb u(Lsubj), K 4,78 7,80 7,80 7,80 | 7.1.2-15a
BbiTankuatoLas cuna 0,07 0,14 0,14 0,14 | 7.1.2-5¢c
u( dng), kr

KoHBekuuns u(dMeonv), Kr He nmeeT 3HayeHusi B 3TOM criyyae 7.1.2-13
HeonpegeneHHoCTb 4,78 7,80 7,80 7,80 | 7.1.2-15a
3ameLlarLLnX Harpy3ok 7.1.2-4
U(Lsubj), Kr

CrangapTHas 647| = - 9,24 9,62 | 7.1.3-1a
HeornpeaeneHHoCTb

norpewHoctn u(E), kr

eff (CTeneHn ceobopnpl) "r| 486 569 B3-1
k(95,45 %) 202, 2,01 2,00 [1
U(E) = ku(E), k2 13| 19 19 7.3-1
Urel(E) 1% 006 - 0,07 0,06

*) 3HayeHus, 3anncaHHble B 3TON KOMOHKE (AN TOro e 3Ha4YeHUs1 CyMMapHOW UChblTaTenbHON
Harpy3ku, Kak B npeabloyLlen KOMOHKe, HO MOCMe 3aMeHbl 3TaroOHHbIX MMpb 3ameLlaroLmmMm
rpysamu), He NpPUBOAATCA B KanMbpoBOYHOM cepTuduKaTe, HO UCMONb3YITCH B CReayroLmx
KonoHkax. Kak HanomvHaHue 06 3TOM, B 3TOW KOFMOHKE HEe WCMOMb3yeTCs XXMPHbIA LWpUdT ©
nocrnegHue 5 sueek nycTble.

118



PMI” 20 r

[onyckaeTcs ykasbiBaTb B cepTudnkaTe ToNbko Hanbonbllee 3HaYeHne paclumpeHHom
HeonpeaeneHHoCTN Ans BCex norpeLwiHocTen, cogepxawmxcs B otyete: U(E)= 19 kr,ucxona ns
k = 2 1 BEpOATHOCTU oxBaTa He MeHbLue 95 %.

B ceptudmkate gomkHO ObiTb NpYBEAEHO YBEAOMIIEHME AN1S NONb30BaTENSA O TOM, YTO
yKa3aHHasi B HEM paclMpeHHas HeornpenerieHHOCTb MPMMEHMMa TOSbKO, Korga yYuTbiBaeTCs
norpeLuHocTb (E).

H3.4/B HeonpepeneHHOCTb pe3ynbTaTta B3BeLWMBaHUSA

Kak ckasaHo B 7.4, cneaytoLLyo MHpopMaLuuilo MOXHO NOMYyYnTb Cuniammn KanmbpoBoYHON
nabopatopun WnuM nonb3oBaTensi BECOB. OTU pe3ynbTaTbl HE crnedyeT NpeacTaenaTb B BuAe
yactu cepTudukata KanmbpoBKM, 3a WCKMYEHMEM anmnpOKCUMMPOBAHHOW MOrPEeLIHOCTU
nokasaHusi M HeonpeaeneHHoOCTU annpoKCUMUPOBAHHOW MOrpeLlHOCTH, KOTOopble  MOryT
cocTaBnaTb ero Yactb. O6bI4HO MHOPMaLMIO O HEONPEeAENEHHOCTM pe3ynbTaTa B3BELUMBAHMWSA
NPEeACTaBnAT B BUAE MPUIIOXKEHUA K cepTudukaty KanvbpoBKM MM MHade, ecnu ee
coaepkaHue SAICHO OTAENEeHO OT pe3ynbTaToB KanmbpoBKM.

Ob6bl4yHbIE ycnoBuAa UCMNONb30OBaHNA BeCOB, KaK TPUHATO, WM KaK YKa3aHO
nonb3oBaTternieM, MOryT BKInO4aThb:

- iameHeHune Temnepatypbl AT =40 K.

- Harpysku He Bcerga HaknagblBaloTCst TOYHO B LEHTP.

- DyHKUMNA ypaBHOBELLNMBAHUS Tapbl UCMOMb3yeTcs.

- Bpems HarpyxeHusi: HopmarnbHOe, T.€. MeHbLUE, YEM NPW KanmbpoBKe.
- OTCYeTbl CHMMAKOTCS NPU HOpManbHOM paspelueHnu, d = 10 Kr.

3a n3MeHeHue ICTUPOBKN BCNeacTane gpenda NpUHMMaeTCcsa NOrpeLlHOCTb NoKasaHus
15 kr Ha Harpy3ke 30 000 kr. 3TO Npegen [OMyCcKaemMoW MOrpelHoCTU mpe npu NepBUYHON
noBepKe, YTO NOATBEPXKAAET, YTO BEChbl HAXOOATCSH B YA0OBNETBOPUTENBHOM COCTOSAHUN Nocne
PEMOHTa M TEXHNYECKOro 06Cny>KMBaHWS.

O603HaveHns R n W BBoasaTca Anst Toro, YTobbl pasnnyaTtb Noka3aHnA BECOB BO BpeMA
B3BELUMBAHUIN U BO BpemM4A KaJ'IVI6p0BKVI.

R: oTcueT npu B3BELUMBAHMM Harpy3kn Ha KannbpoBaHHbIX Becax, Nofy4aembli nocne
KanmopoBKu,
W: pesynbraTt B3BELUMBAHMS.

Cnepnyet obpatnTb BHMMaHWe Ha TO, YTO B crnegytouwen Tabnuue otcyetbl R 1 Bce
pe3ynbTaTbl NPMBEAEHbI B KMNOrpaMmmax.

[B Tabnuue B hopMynax HeonpeaenéHHocTel pesynbTaTa B3BelnsaHuns «kg?» n «kg» -
€dVHNLbI U3MEPEHNS MacChl «KM?» U «Kr», COOTBETCTBEHHO - MpuM. nepes. ]
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OTcyert, pe3ynbTaT B3BeLWWMBaHUA U NOrPELUHOCTb, KI
BenwyuHa unu BnusiHue HeonpepeneHHOCTb B KMnorpaMmmax unv B Buge ®dopmyna
OTHOCUTESIbHOIO 3HaYeHUA

MorpelHoOCTb OcyeTa C2.2-16
Eappr(R) ons nokasaHun

6pyTTO 1 HETTO: Eoppr(R) = 4,280 x 10'R

Annpokcumanms npssmMon

NUHVEN Yepes Hyrb

HeonpepeneHHOCTb anNPOKCUMUPOBAHHOW NOrpeLlHOCTU NoKa3aHus

CtanpapTHas C2.2-16d
HeonpeaeneHHoCTb U?(Eyppr) = 1,832 x 10U?(R) + 2,204 x 18R

norpewwHocTn U(Eappr)

CranpapTHas

HeornpeaeneHHoCTb _

norpeLLHocTu, npeHebperas u(Bppr) = 1,485 x 1UR

CMeLleHNEM

HeonpepneneHHocTH, 06ycnoBneHHbIe BO34eMCTBUEM OKpYXKatolen cpeabl

. y 6

TemnepaTypHbIi apeiid _ 2 x10°x 40 B 7.4.3-1
YyBCTBUTEIBHOCTU urel(aRemp) - T = 2,309 x 10
BbiTankuatoLasi cuna He nmeet 3HavyeHWst B 3TOM cry4yae. 7.4.3-2
V3ameHeHne CTUPOBKN 7.4.3-6
BCnencTeune gpenda N BN

(n3meHeHVe E(Max) yepes Ure1(6 Bg) =115/(30000/3) = 2,887 x 19

1 rog paBHO 15 Kr)

HeonpepeneHHocTH, 06ycnoBreHHble (PyHKLIMOHMPOBaHNEM BECOB

Pabota ycTtponictea _ 4 7.4.4-5
ypaBHOBELUMBaHWS Tapbl Ure1 (0 Brare) = 1,154 107

MonayyecTb U rMcTepesmnc He nmeeT 3HauyeHus1 B 3TOM cryvae (HenpogosmkuTensHoe 7.4.4-7
(Bpems noa Harpyskow) BpeMs noj Harpy3kon).

HeueHTpanbHoe _ 4 7.4.4-10
HarpyXeHVe Urel(ORco) = 2,770 R0

HeonpepeneHHOCTb pe3ynbTaTa B3BeLMBaHUSA

CraHgapTHas

HeonpeaeneHHoCTb, _ 7.4.5-1a
nonpasku K oTcyHeTam Eappr u(W) = (25,333kg+ 1,960 x 10R) 7.4.5-1b
OOIKHbI YYUTLIBATHCS

PaclumnpeHnHas

HeornpeaeneHHoCTb, _ i
nonpaeku K oTcyeTam Eappr UMW) = 2(25,333kg+ 1,960 x 1OR?) 7.5.1-2b
OOIMKHbI YYUTEIBATHCS

Ynpouierue Ao nepsoro UMW) =~ 10,067 kg + 6,113 x4R 7.5.2-3d
nopsigka

O6wan HeonpeaeneHHOCTb pe3yfnbTaTa B3BeWMBaHUA 6e3 KoppeKuuu oTcyeTa

Up(W) = UW) + | Eppr(R)| Ug(W) = 10 kg + 1,04 x TR 7.5.2-3a

MpoBepka ycrnoBus B OTHOLLIEHUM HabntodaeMoro 3HavyeHus x2, cnegys (C2.2-2a), gana
NonoXuTenbHbIW pesyneTart. [lepBas NMHenHas perpeccusi ¢ y4eToM BECOBbIX KO3(PPULIMEHTOB
pj, ypaBHeHue (C2.2-18a).

Ncxopa mn3 obuen HeonpeneneHHOCTM MWHMMAaNbHOE 3HadYeHWe Harpysku Ans BECOB
MOXHO MOMYYUTb COrfiacHo npunoxenuto G.
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Mpumep:

3agaHHOe 3HavyeHue gonycka npuv s3sewwmnBaHmmn: 1 %
KoadhpumumeHT 3anaca: 1

MwHumanbHasa  Harpy3ka  cornacHo  ¢opmyne  (G-9) ¢ ucnonb3oBaHUEM
BblLLENPUBEAEHHOrO ypaBHeHUs Anga obuwen HeonpegenéHHoctu coctasnsetr 1123 «r; T.e.
nonb3oBaTesnto Heo6X0ANMO B3BELLMBATL KONMYECTBO MaTepunana HeTTo Gonbluee, Yyem 1123 kr
ana obecneyeHnss oTHOCUTENbHOW ObLier HeonpeaeneHHOCTU M3MEPEHUR MNpu 3agaHHOM
oTHocuTenbHoM gonycke 1 % u koacpdumumeHTe 3anaca 1 (paBHoLeHHO aonycky 1%).

Ecnu yuntbiBaetca koadpduUMEHT 3anaca, ero MOXHO BblbpaTb paBHbIM 2. WN3-3a
fonbLloro 3HadeHus obuien HeonpeneneHHocTn ©onee BbICOKMA KOIDPUUMEHT 3anaca He
MOXET ObITb peann3oBaH.

MwuHumanbHasa  Harpy3ka  cornacHo  ¢opmyrne  (G-9) ¢ ucnonb3oBaHUEM
BbILLENPUBEAEHHOrO ypaBHEHUs Ana obuwen HeonpedenéHHOCTM cocTaBnser 2542 «r; T.e.
nonb3oBaTento HeobxoAMMO B3BELUMBATL KOSIMYECTBO MaTepmana HeTTo, KOTOpoe NpeBLIaeT
2542 «r pns obecneveHnss OTHOCUTENbHOW O6LEen HeonpeoeneHHOCTM WU3MEPEHUN Mpu
3afaHHOM OTHocuTenbHOM pgonycke 1 % n koadbduuneHTe 3anaca 2 (paBHOLEHHO AOMyCKy
0,5%).

H3.5 [ononHuTenbHble cBegeHus K npumepy: NMoapobHble cBegeHUs O npoueaype
3amewieHusn (4.3.3)
HacTtosiTenbHO pekomeHAyeTcsi, 4ToObl MOKasaHWe npu 3aMeLlarollent Harpyske —
HaCKOMNbKO 3TO BO3MOXHO — COBMagano C MNoKa3aHWeM BECOB MPU Harpy>XeHuvMn ISTanoHHbIMK
rmpsamm (Kak 4emMoHCcTpmpoBanock Ans nokasanus 10 005 kr gnsa BTopon cutyaumm).

[na nonydeHna Takoro ke nokadaHnsa (10 005 kr) macca 3amellatoLimx rpy3oB MOXET
ObiTb M3MeHeHa paobaBneHMeM WunM CHATUEM C  TPY30MNPUEMHONO YCTPOMCTBA MENKUX
MeTannuyecknx getanen. 3Ha4yeHMe maccbl 4N NeEPBOro 3amMeLlaroLLero rpysa paBHO Lyt = My
=10 000 «r.

MpumeyvaHne: MoxxHO ncnonb3oBaTb 06a 0603HAYEHUS: KaK M TakK U Mier (Mrer= MN).

B Ton e Tabnwuue npencraBneHa cuTyauusi, Korga He yaanocb MOAorHaTb Maccy
3amellatolero rpysa ana nonydeHus nokasaHua 20 008 «kr. 3HayeHue wmaccol
3aMeLLaloLLnX rpy30B Npu BTOPOM 3aMeLLeHUN PaBHO: Leuwe = M + I(Lsub2) = I(MN) =

10 000 kr + 20 018 kr —20 008 kr = 10 010 kr, a cymmapHas Macca 3aMeLLaoLLnx rpy3oB
Lsub paBHa Lsub = Lsub1 + LsubZ = 20 010 KT.

H4  OnpepeneHue pyHKLUMM annpoOKCUMALUN NOrPELLHOCTHU

NMpepBapuTenoHoe 3ame4yaHue:

B aTomM npumepe nokasaHa OCHOBHasa npoueaypa onpegeneHus KoaddpuumneHToB
KanMbpoBOYHOM (YHKUUMM U OLEHKM COOTBETCTBYIOLMX HEOoNpeaeneHHOCTen CormnacHo
onucaHuto B npunoxeHun C.
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H4.1 Ycnosusa, npu KOTOPbIX BbINOMHAETCA KannopoBKa
Mpubop OneKTpoHHLIe BeChl
MakcumanbHas

Harpy3ka Max/
LleHa geneHus wkanb! d

400r/0,0001r

KOcTupoBka
McnosniHuTenem
KanubpoBKu

KOcTupoBKka HenocpeaCTBEHHO Nepea KanubpoBKomn
(BCTPOEHHbIE FOCTUPOBOYHbIE FTUPHU).

YcnoBusi B nomMeLlleHumn

TemnepaTtypa 23 °C
MnoTHocTb Bo3ayxa Pacai=1,090 kr/m?3,
u(Paca)=0,004 kr/m?

UcnbiTaTenbHble
Harpys3kwu/
akknumaTmsaums

dTanoHHbIe T’MpKn, Knacc TO4YHOCTHU Ez,
aKKNMMaTu3npoBaHbl K TeMmnepartype nomMmeLlleHns:
OMNconv =0; U(émconv)=0.

H4.2 Pe3ynbtatbl UCNbITAaHUM U KANUOGPOBKMU

VcnbiTaHne Ha I'IOBTOpFleMOCTb s(l) = 0,052 wr 7115

BbINOMHEHO € Harpyskon 200 r

WcnbiTaHWe Ha HeLeHTpansHoe _

HarpyeHue BbINOMHEHO C luA %;C’li’;a’(‘)_o%gaﬂ 7.1.1-11

Harpy3akon 200 r rellfece)™ Us

McnblTaTenbHble Harpyskm

NpuKNaabiBaoT NoLWaroBo ¢

yBenn4eHnem Harpysku n
MeToguka kanmbpoBku pasrpyxeHuem nepen kaxagbim

Liarom.

Yuncno Todek HarpyxeHua n = 9.

Yucno umknos N = 3.

HeonpegeneHHocTb, .

obycrnosneHHas u(6lep) =s(h/vN= 0,030 mr | 7.1.1-6

MOBTOPSIEMOCTbIO

H4.3 T[orpewHocTn ] COOTBETCTBYIOLWME HeonpeaeneHHoOCTU (oromxeT
COOTBETCTBYHOLUUX HeonpeaeneHHocTen)
Ycnosus:

- HeonpegerneHHOCTb NOrpeLLIHOCTU NPY Hyrle BKITIOYaEeT TOSbKO HeonpeaeneHHOoCTb
NnoKasaHWA HeHarpy>XeHHbIX BECOB U MOBTOPSAEMOCTb S.

- HeueHTpanbHOe HarpyxeHue y4uTbiBaeTCsi NpU KanubpoBke B COOTBETCTBMM C
(7.1.1-10).

- [orpewHoCTb NOKaszaHusi MNOMy4YarT, WUCNONb3ya KannbpoBOYHOE 3HAyeHue B
KayecTBe OMOPHOro 3HayeHusl, BKMag B HeonpenerneHHOCTb, O06YCroBMEHHbIN
OMNOPHbIM 3HAYEHMEM MacCChl, NMPUBOAAT B cepTudumkarte kannbposku u@dme) = U/2.

- Kpowme TOro, Takke nssectHa nroOTHOCTb BO34yxa BO BPEMS KanMOpPOBKM Par.

- [pewnd macchl rmpb oLeHUBatOT NoO pesynbTaTamMm NPoBeAEHHbIX KannMbpoBOK rmpb.

PesynbTaTh!:
mn me, T U (dnc), mr u(dmp), Mr
50r 50,000 006 0,030 0,005
100r 99,999 987 0,050 0,010
200r 200,000 013 0,090 0,015
200 r* 199,999 997 0,090 0,015
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Pca=8000 Kr/m3, u(Pca)=60 kr/im?
KanuGpoBKy BbINOMHAT NpW NIIOTHOCTU BO3AyXa Pa1=1,045 kr/md.
N3 ypaBHeHus (4.2.4-4): dmg = 0, NOSTOMYMyet= M.

- [wpu akknumMaTuanpoBaHbl [0 TeMnepaTypbl OKPYXXaloLllen cpedbl, U3MEHeHue
TemnepaTypbl BO BpeMS KanubpoBKM BECOB HE3HAYUTENBHO.

- Becbl tocTupyloT HenocpencTBEHHO neped KanubpoBKOW, U BO BpPeEMST KanmbOpOBKM
onpefensiT NIOTHOCTb BO3AyXa.

HeonpeoeneHHOCTb BbITanknBaroLLEen cunbl Bo3gyxa onpegenstoT no (7.1.2-5b):

u?(6np) = nfuZ, (6mp)

CnepnyeTt 06paTuTb BHYUMaHWe Ha To, YTO B JaHHOM NpUMepe TakoWn BKNag oTpuuaTterneH,
No 3TOW NPUYMHE NpYBeAEeH BKNag ANCNepcum BMECTO HEONPeAeNeHHOCTH.

Harpy3ku ot 0 no 200 r

BenuuyuHa unun Harpyska v nokasaHue, r
dopmyna
BNUSAAHUE MorpewHocTb U HeonpeaeneHHOCTb, Mr
Harpyska myes, r 0(50,000 006 99,999 987 | 149,999 993 | 200,000 013
Mokasanue I, 0,000 000 | 50,000 067 | 100,000 100 | 150,000 233 | 200,000 267
(cpegHee 3Ha4veHue)
MorpeuHocTe 0,000 0,061 0,113 0,240 0,254| 7.1-1
nokasaunusa E, mr
MoBTOpsieMOCTb S, 0,030 711-6
Mmr
Paspetuenune u( daigo), 0,029 7.1.1-2a
Mr
paspetenne t( dat). 0,000 0,029 7.1.1-3a
HeueHTpanbHoe
HarpyxeHnune u( Jecc), 0,000 0,007 0,014 0,022 0,029| 7.1.1-10
Mmr
Heonpeaenerkocty 0,042 0,051 0,053 0,055 0,058| 7.1.1-12
nokasaHwus u(l), mr
UcnbiTaTenbHble 0 50 100 100 200
Harpysku mn, r 50
Mpn u(dme), mr 0,000 0,015 0,025 0,040 0,045| 7.1.2-3
Opend u(dmp),mr 0,000 0,005 0,010 0,015 0,015| 7.1.2-11
Brirankusalolias 0,000| -4,83x105| -1,93x104| -4,35x104| -7,73x104| 7.1.2-5b
cuna u?(dms), Mr
S?HBGKLMQ u(dmeonv), He nmeeT 3HaueHnsi B 3TOM crnyyae. 7.1.2-13
HeonpeaeneHHoCTb
OMOPHOro 3Ha4YeHus 0,000 0,014 0,023 0,037 0,038| 7.1.2-14
maccbl U(Mref), Mr
CraHgapTHasi
HeonpeaeneHHoCcTb 0,042 0,053 0,058 0,067 0,070| 7.1.3-1a
norpewHocTn u(E), mr
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Harpy3ku ot 250 no 400 r

Harpy3ka u noka3saHwue, r
BenuuuvHa unu BnusiHue dopmyna
MorpelwHoCcTb U HeonpeaeneHHOCTb, Mr
Harpy3ka myes, © 250,000 019 | 300,000 000 | 350,000 006 | 400,000 010
fokasanmue /, r 250,000 100 | 300,000 200 | 350,000 267 | 400,000 400
(cpenHee 3HaveHue)
florpewHocTe nokasanus 0,081 0,200 0,261 0,390 | 7.1-1
E, mr
MoBTOpsieMOCTb S, Mr 0,030 7.1.1-6
Paspelenune u( ddigo), Mr 0,029 7.1.1-2a
PaspeweHne u( ddigL), Mr 0,000 0,029 7.1.1-3a
HeuenTpanbHoe 0,036 0,043 0,051 0,058 | 7.1.1-10
HarpyxeHue u( Jecc), Mr
Heonpeaenerkocte 0,062 0,067 0,072 0,077 | 7.1.1-12
nokasanus u(l), mr
McnbiTatenbHble Harpysku 50 100 188 200
mn, T 200 200 200 200
Mpwu u(dme), mr 0,060 0,070 0,085 0,090 | 7.1.2-3
Opend u(dmp), mr 0,020 0,025 0,030 0,030 | 7.1.2-11
BhirankusaroLjas cvna 11,2103 | 1,74x10% | 2,37x10° | -3,00x10% | 7.1.2-5b
u?(dmg), mr?
KoHBekuus u(dmconv), Mr He nmeeT 3HauyeHus1 B 3TOM cry4ae. 7.1.2-13
HeonpeneneHHocTb
OMOPHOro 3Ha4YeHnsa maccol 0,053 0,062 0,076 0,077 | 7.1.2-14
U(mref), Mmr
CtanpapTHas
HeonpeaeneHHoCTb 0,082 0,091 0,104 0,109 | 7.1.3-1a
norpewHoctn u(E), mr

Mo pesynbTaTam KanMbpoBku onpenensietca kannbposoyHas dyHkums E = f(I).
B kauecTBe npumepa paccMmaTpuBaeTcs MoAenb NUHenHoun perpeccun £ = a1l
KoadhduuneHTsl a1 onpegenstotcsa ypasHeHmem (C2.2-6).

B Tabnuue H4.1 nokasaHbl matpuua X u Bektop e. CooTBETCTBYIOLAA KOBapraLMOHHas
matpuua U(e) npeactaeneHa B Tabnuue H4.4, kotopas nonyyeHa ¢ ucnonb3osaHunem (C2.2-3a).

B Tabnnue H4.2 nokasaHbl koBapnaunoHHble MaTpuubl U(m ), KOTOpble onpeaensitoTca
BblpaxkeHuem (C2.2-3b), rae Bektop-ctonbey sy, , 3a7aeTcA HeonpeAeneHHOCTAMM OMOPHOTo

3Ha4YeHUs Maccbl U(Mres).

B Tabnuue H4.3 nokasaHa koBapuaunoHHas guaroHanoHas matpuua U(/ca), 3HaveHus B
ee AnaroHanu npeactasnstoT kBagpatbl U(ka).

Ha nepsom ware Bknag B U(mod) He yunTbiBaeTcs (Sn = 0).

[MOoCKOMbKY 4YMCMNO TOYEK HarpyxeHus n = 9 M yucno napameTpoB g = 1, cTeneHu
cBobOAbl paBHbl V=N - Npar = 8.
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Ta6bnuua H4.1: Matpuua X n BekTop e

Xr e, Mr

0 0,000
50,000 067 0,061
100,000 100 0,213
150,000 233 0,274
200,000 267 0,254
250,000 100 0,181
300,000 200 0,200
350,000 267 0,261
400,000 400 0,390

Tabnuua H4.2: KoBapuaunoHHasa matpuua U(m.)

0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,000 2,017x104 | 3,274x10% | 5,294x10* | 5,457x10* | 7,503x10* | 8,736x10* | 1,077x10° | 1,091x103
0,000 3,274x104 | 5,316x10* | 8,596x10* | 8,860x10* | 1,218x103 | 1,418x103 | 1,749x103 | 1,772x103
0,000 5,294 1044 | 8,596x10* | 1,390x103 | 1,433x103 | 1,970x103 | 2,294x103 | 2,829x10-3 | 2,865x103
0,000 5,457x10% | 8,860x10* | 1,433x103 | 1,477x103 | 2,030x102 | 2,364x103 | 2,915x103 | 2,953x103
0,000 7,503x10% | 1,218x103 | 1,970x103 | 2,030x103 | 2,792x102 | 3,250x103 | 4,009x102 | 4,060x10°
0,000 8,736x10% | 1,418x103 | 2,294x103 | 2,364x103 | 3,250x103 | 3,785x103 | 4,668x103 | 4,728 x103
0,000 1,077x10% | 1,749x103 | 2,829x103 | 2,915x10° | 4,009x103 | 4,668x102 | 5,756x10° | 5,831x103
0,000 1,091x10% | 1,772x103 | 2,865x103 | 2,953 102 | 4,060x103 | 4,728x102 | 5,831x10° | 5,906x103
Tabnuua H4.3: KoBapuaumoHHasa matpuua U(ka)

1,735x10-3 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,000 2,620x103 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,000 0,000 2,776x103 0,000 0,000 0,000 0,000 0,000 0,000
0,000 0,000 0,000 3,037x103 0,000 0,000 0,000 0,000 0,000
0,000 0,000 0,000 0,000 3,401x103 0,000 0,000 0,000 0,000
0,000 0,000 0,000 0,000 0,000 3,870x103 0,000 0,000 0,000
0,000 0,000 0,000 0,000 0,000 0,000 4,443x103 0,000 0,000
0,000 0,000 0,000 0,000 0,000 0,000 0,000 5,120x103 0,000
0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 5,901x103
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Tabnuua H4.4: KoBapuaumoHHasa matpuua U(e) c sn =0

1,735x103 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,000 | 2,822x103 |3,274x10* | 5,294x10* | 5,457x10* | 7,503x10* | 8,736x10* | 1,077x103 | 1,091x10-3
0,000 | 3,274x10* | 3,308x103 | 8,596x10* | 8,860x10% | 1,218x103 | 1,418x103 | 1,749x103 | 1,772x103
0,000 | 5,294x10* | 8,596x10* | 4,427x103 | 1,433x103 | 1,970x103 | 2,294x107 | 2,829x10°3 | 2,865x10
0,000 | 5,457x10“ | 8,860x10* | 1,433x103 | 4,878x10 | 2,030x10°3 | 2,364x102 | 2,915x103 | 2,953x103
0,000 | 7,503x10 | 1,218x103 | 1,970x10 | 2,030x10? | 6,662x1073 | 3,250x10 | 4,009x10°3 | 4,060x103
0,000 | 8,736x10* | 1,418x103 | 2,294x103 | 2,364 1073 | 3,250x103 | 8,228x10 | 4,668x10°3 | 4,728x103
0,000 1,077x103 | 1,749x1073 | 2,829x103 | 2,915x103 | 4,009x10 | 4,668x103 | 1,088x102 | 5,831x103
0,000 1,091x103 | 1,772x1073 | 2,865x103 | 2,953x103 | 4,060x103 | 4,728x103 | 5,831x10-3 | 1,181x102

H4.4 Pe3synbtatbl

MpumeHsas (C2.2-6) n (C2.2-9), nony4aem:

a; = 0,00083 mr/r
KosapuaumoHHas matpuua U(a) paBHa:

5,109x10 (mr/r{
oTKyAa:

u(a+)=0,00023 mr/r
N3 (C2.2-8):

>ébs = 12'5

Mockonbky B 3TOM criydae nposepkay? (C2.2-2a) gaeT oTpuuaTenbHbIA pesynbTaT, B
HeonpegeneHHocTb AobaBnseTcs BKNag Sm.

YuntbiBasi sm = 0,05 mr, cooTBeTCTBYHOLW AN KoBapmaunoHHasa matpuua U(mod) 3agaetcsa
AanaroHanbHon matpuuen 9x9 c s,% = 0,035 B ee avaroHanu. B Tabnvue H4.5 nokasaHa

COOTBETCTBYIOLWAs KoBapuaLmoHHasa matpuua U(e).

Ta6bnuua H4.5: KoBapnaunoHHasa matpuua U(e), oueHeHHas ¢ s, =0,05 mr

4,235x10°° 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,000 5,322x1073 | 3,274x10* | 5,294x10* | 5,457 x10* | 7,503x10* | 8,736x10* | 1,077x102 | 1,091x10°3
0,000 3,274x10* | 5,808E-03 | 8,596x10* | 8,860x10* | 1,218x103 | 1,418x10° | 1,749x103 | 1,772x10°3
0,000 5,294x10* | 8,596x10* | 6,927x10° | 1,433x103 | 1,970x103 | 2,294x10% | 2,829x107 | 2,865x10°®
0,000 5,457x10* | 8,860x10* | 1,433x10% | 7,378x103 | 2,030x103 | 2,364x10% | 2,915x103 | 2,953x10°®
0,000 7,503x10* | 1,218x103 | 1,970x10° | 2,030x103 | 9,162x10°3 | 3,250x10° | 4,009x10° | 4,060x10°3
0,000 8,736x10* | 1,418x103 | 2,294x10° | 2,364 103 | 3,250x103 | 1,073x102 | 4,668x1072 | 4,728x10°®
0,000 1,077x10° | 1,749x103 | 2,829x10-3 | 2,915x102 | 4,009x103 | 4,668x102 | 1,338x102 | 5,831x10-3
0,000 1,091x10° | 1,772x103 | 2,865x10-3 | 2,953x102 | 4,060x103 | 4,728x10°3 | 5,831x10% | 1,431x10-2
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HoBble pesynbTaTthl:
a;= 0,00084 wmr/r

KOBapI/IaLl,I/IOHHaﬂ mMaTpula paBHa:

5,637x10 (mr/r{

OTKyaa:

u(a1)= 0,00024 wmr/r

%bs =73

B Takom cnyuyae npoBepka x? (C2.2-2a) gaeT NonoXuTenbHb pesynbTat. [paduk
pes3ynbTaToB NokasaH Ha pucyHke H4-1.

PucyHok H4-1: 3amepeHHble NOrpewHocTu nokasaHua E v ¢yHKUMM nuHenHom
MOAroHKM ¢ COOTBETCTBYHOLMMU NOSIOCaMU HeonpeaeneHHOCTU

0.700

0.600

0.500

0.400

0.300

Mr

¢ E
0.200

= E calc

0.100 +U/-U

0.000

0,100 -+

-0.200

CooTBeTCTBYIOLLME TOYKAM KanMbpoBKN OCTaTKM U HEONPEAENEeHHOCTU paccymTaHbl No
(C2.2-7) n (C2.2-11) n nokasaHbl B Tabnuue H4.6.
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Ta6nuua H4.6: PaccuumTaHHble NOrpewHoOCTb, OCTAaTKMW U HeonpeaerieHHOCTH,
COOTBETCTBYHOLLUNE TOUKAM KanmbpoBKu
Ir E, mr Eappr, MI Ocratok v, | U(Eaper) U(Ezppr). n(f;‘;iiga
Mmr mr Mmr (C2.2-2b)
0 0,000 0,000 0,000 0,000 0,000 OA
50,000 067 0,061 0,042 -0,019 0,012 0,024 OA
100,000 200 0,113 0,084 -0,029 0,024 0,047 OA
150,000 267 0,240 0,126 -0,114 0,036 0,071 HET
200,000 267 0,254 0,168 -0,086 0,047 0,095 OA
250,000 200 0,081 0,210 0,129 0,059 0,119 HET
300,000 200 0,200 0,252 0,052 0,071 0,142 OA
350,000 267 0,261 0,293 0,032 0,083 0,166 OA
400,000 400 0,390 0,335 -0,055 0,095 0,190 OA

Ecnn ncnoneayetca npuBeaeHHbin B (C2.2-2b) anbTepHaTMBHbIN METOL, KOTOPLIN MMEET
Gonblle orpaHMYeHUn, nNpoBepka ocTaTka AaeT HeyAOBNeTBOpUTENbHblE pe3ynbTaTbl B ABYX
ToYykax, KaK nokasaHo B Tabnuue H4.6.

Ansa Toro, 4to6bl Nonyuntb nydwee cootBeTcTBue ycrosuio (C2.2-2b), HeobxoamMmo
yyecTb BKkrag s = 0,25 mr, n noatomy BbluucnseTcs HoBas mMaTpuua U(e), npuBegeHHas B
Tabnuue H4.7.

Ta6bnuua H4.7: KoBapuaumoHHasa matpuua U(e) oueHeHHas ¢ s, =0,25 mr

6,423x107? 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,000 6,532x102 | 3,274x104| 5,294 x10* | 5,457x10* | 7,503 x10* | 8,736 <10 | 1,077x102 | 1,091x10°3
0,000 3,274x104|6,581x102| 8,596 104 | 8,860x10*| 1,218x103 | 1,418x103 | 1,749x103 | 1,772x10°3
0,000 5,294 104 | 8,596x104| 6,693x102| 1,433x10-3| 1,970x103 | 2,294 103 | 2,829x103 | 2,865x103
0,000 5,457x10+| 8,860x10| 1,433x10-% | 6,738x10? | 2,030x103 | 2,364 <103 | 2,915x103 | 2,953 %103
0,000 7,503x10411,218x103| 1,970x103 | 2,030x103 | 6,916x102 | 3,250x103 | 4,009x103 | 4,060x10°3
0,000 8,736x10*| 1,418x10| 2,294 103 | 2,364 103 | 3,250x103 | 7,073x102 | 4,668x102 | 4,728x10°3
0,000 1,077x102 | 1,749x103| 2,829x103| 2,915x103 | 4,009x10-3 | 4,668x10-3 | 7,338x102 | 5,831x103
0,000 1,091x103 [ 1,772x103| 2,865x103 | 2,953x103 | 4,060x10-3 | 4,728x10-% | 5,831x103 | 7,431x102

C Takum npubnmkeHnem pesynbLTaTtoM siBNSETCA:

a+= 0,00084 wmr/r

KosapuaumoHHasa matpuua:

11,745 x107 (mr/r¥

CnepnoBaTernbHO:

padomk

u(a1)=0,00042 mr/r

pe3ynbTaTtoB MoOkKa3aH Ha pucyHke H4-2. PaccuntaHHble ocTaTku

HeonpeaeneHHoCTN, COOTBETCTBYHOLME TOYKaM KannbpoBku, nokasaHbl B Tabnuue H4.8.
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PucyHok H4-2: U3mepeHHble norpewHocTu nokasaHua E v ¢yHKUuMn nuHenHomn
MOAroHKM ¢ COOTBETCTBYHOLUMMU NOSIOCaMM HeonpeaeneHHOCTHU

0.800

0.700

0.600

0.500

0.400

Mr

- 0300 e E
w —— E calc
0.200
+U/-U
0.100
0.000
]
-0.100
-0.200
T/T
Tabnuua H4.8: PaccumTaHHble NOrpelwHoOCTb, OCTaTKW U HeonpeaeneHHOCTH,
COOTBETCTBYHKOLME TOYKAM KarMopoBKu
Mposepka
Ir E, mr Eappr, MI Ograrok v, U(E“;’ﬁpr)’ U(ia:pr), ocTaTka
Mr (C2.2-2b)

0 0,000 0,000 0,000 0,000 0,000 OA
50,000 067 0,061 0,042 -0,019 0,021 0,042 OA
100,000 200 0,213 0,084 -0,029 0,042 0,084 OA
150,000 267 0,274 0,126 -0,114 0,063 0,125 OA
200,000 267 0,254 0,168 -0,086 0,084 0,167 OA
250,000 200 0,181 0,210 0,129 0,104 0,209 OA
300,000 200 0,200 0,252 0,052 0,125 0,251 OA
350,000 267 0,261 0,294 0,033 0,146 0,292 OA
400,000 400 0,390 0,336 -0,054 0,167 0,334 OA
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NMPUNOXEHUE OA: CBEOEHUA O COOTBETCTBUM  CCbINIOYHbIX
MEXOYHAPOOHbLIX CTAHOAPTOB CCbUIOYHbIM MEXIOCYAAPCTBEHHbLIM
CTAHOAPTAM

O6o3HaueHune
CCbINIOYHOro
MEeXAyHapOoaHOro
cTaHgapTa

O0bo03Ha4vYeHne n HammeHoBaHue
CTteneHb COOTBETCTBMUA COOTBETCTBYHOLLETO
MEXroCcygapCTBEHHOro cTaHgapTa

MOD FOCT 34100.3-2017/ISO/IEC Guide
JCGM 100:2008 98-3:2008 HeonpeneneHHoOCTb
(GUM) [1] namepeHund. HYactb 3. PykoBoacTBO
MO BblpaXXeHU0 HeonpeaeneHHOCTH
n3mepeHus

IDT NOCT OIMLR 76-1-2011 'CW. Becbl
HeaBTOMaTU4YecKoro aencTeus. Yactb
1. MeTponormyeckne u TexXHUYecKune
TpeboBaHusa. McnbiTaHns

OML R 76

IDT OCT OIMLR 76-1-2011 TCW. Becnl
HeaBTOMaTM4YeCKOro AencTBus. Yactb
EN 45501 1. MeTponormyeckne u TexXHUYecKne
TpeboBaHus. McnbiTaHus

IDT OCT OIML R 111-1-2009 TCW.
'Mpu knaccos E1, E2, F1, F2, M1, M1-2,
OIML R111 M2, M2-3 n M3. Yactb 1.
MeTponornyeckme n TexHm4eckue
TpeboBaHuA.

- CooTBeTCTBYIOLWNNI
MEeXrocyapCTBEHHbIN CTaHaapT
oTcytcTeyeT. [10 ero npuHAaTus
pekoMeHayeTCHa UCMorb30BaTb
ISO/IEC Guide opurmHan Od)I/ILI,VIaJ'IbUHOI‘/'I Bepcuu

99:2007 cTaHgapTa Ha aHIMMNCKOM A3bIKe.
OpwvirnHan gaHHoro
MeXOyHapoaHoro ctaHgapTa
HaxoguTcs B ®egepanbHOM
MHdOpMaLUNOHHOM hoHe
cTaHOapToB.

MpumevaHue - B HacTosiwen Tabnuue Mcnonb3oBaHbl Crieayowme YyCnoBHbIe
0003HavYeHns CTeneHn CoOOTBETCTBUS CTaHAAPTOB:

- IDT - nogeHTUYHbIE CTaHAapPThI,

- MOD - mogndumumnpoBaHHbI CTaH4apT.
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