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BBegeHue

B npouecce paboTbl ¢ py4HbIMM MallnMHaMu noboro Tmuna ¢ NpMBoAOM MbOoro Braa (3NeKTpUYECKUM,
NMHEBMaTUYECKUM, MTMOpPaBNNYECKUM, OT ABUraTensi BHYyTPEHHErO CropaHus), Ha MalLMHaXx C PyYHbIM yrpaBreHn-
eM, npu obpaboTKe Ha CTaHKax AeTanen, yoepXuBaemblX pyKaMmu onepartopa, Ha ero KUCTb U NfeyYo MoXeT
nepeaaBaTbCs 3HaUMTENbHasA BUbpauus. B 3aBMcMMOCTU OT Braa U MecTa NpoBoAMMbIX paboT aTa BUbpauus
MOXeT BO3[4EeNCTBOBATb kKak Ha OOHY PYKY, Tak U Ha obe pyku cpasy, SBNSsCb MCTOYHUKOM guckomdpopTa u
CHWXasi npom3BoauTenbHOCTb Tpyaa. ObLme TpeboBaHMs MO M3MEPEHMIO U OLLEHKE roKaribHOM BUbpauum ycra-
HoBneHbl B TOCT 31192.1—2004. Lienb pa3paboTku HAacTosILLIEro cTaHaapTa — yCTaHOBUTL TPeOOBaHMS K MpoBe-
OEHWIO U3MepeHUIA NokarnbHol Bubpaumm B cootBeTcTBUM ¢ TOCT 31192.1—2004 Ha paboveM MecTe orneparopa.

BbinonHeHve TpeboBaHMM HACTOSILLIENO CTaHA4apTa JOIMKHO obecrneymBaTh NoMyYeHne peanMcTUYHOM KapTu-
Hbl BO3OEVCTBUS Ha onepaTopa JlokanbHoW Bubpaumm 3a pabo4yto CMEHyY 1 OLIEHKM 3TOrO BO3ENCTBUS B Npeae-
nax gonycTMMon HeonpeaeneHHOCTH.

Mpouenypa oueHKN BUOPaLMOHHOTO BO3OENCTBUSA COCTOUT N3 HECKOTbKNX 3Tarnos:

- BblAEIeHNsI CEPUN OUCKPETHbIX Onepaunii, COCTaBNALWNX pabo4ynin AeHb onepaTopa;

- BbibOpa onepaumii, 4nst KOTOpbIX AOIMKHbI ObITb NPOBEAEHLI U3MEPEHUS;

- U3MEepEHUsi cpeaHEKBaAPaTUYHOTO 3Ha4YEHNs1 BUOPOYCKOPEHUSI A1 KaXKA0M BbIBpaHHOM onepauuu;

- OLIEHKU TUMMYHOIO BpEMEHW BO3OENCTBMSA 1151 KaXKO0W BblAENEHHO onepaunm B Te4eHne paboyero gHs;

- pacyeTa BUOpaLMOHHON SKCMO3MLUN 32 CMEHY.

OueHka BubpaumoHHoro Bo3aenctens B cootBeTcTBumM ¢ FTOCT 31192.1—2004 ocHoBaHa UCKMIOUYNTENBHO
Ha n3MepeHnr Bubpaumm Ha NOBEPXHOCTAX, 06XBaTbIBAEMbIX KUCTbIO PyK/ onepaTtopa, 1 UsMepeHn BpeMeHM
3TOro Bo3gencTeumsi. 3a 0b6riacTb pacCMOTPEHNS NPY 3TOM BbIXOAAT Takue hakTopbl, Kak CUNbl HaXaTusi U 06xBa-
Ta, NpuriaraeMble OnepaTopomM, U XxapakTep 3TUX CUI (FoKarbHbIe UK pacnpederneHHble), No3a, NpuHMMaemast
onepaTopoM, HanpaBrneHne OeNCTBUSA BUOpaLmum 1 BHELLHME dbakTopbl. [03TOMy B HACTOSALLEM CTaHAapTe, passu-
BatoLem obme TpeboBaHusa FOCT 31192.1—2004, He faHO PYKOBOACTBO MO OLEHKE BIUSHUS 3TUX AOMOSTHU-
TenbHbIX akTopoB. OgHAKO YCTAHOBIIEHO, YTO PEMMCTPaLIMS BCEX CYLLECTBEHHbIX (haKTOPOB, COMYTCTBYHOLLMX
paboTe onepaTtopa, BaXkHa C TOYKM 3peHns pa3paboTku Hanboree 060CHOBaHHbLIX METOAOB OLEHKN NPOdeccro-
HarnbHOro pucka, 0bycnoBneHHOro BO30ENCTBNEM FTOKanbHOM Bubpauun.

Mo cpaBHEHMIO C MPUMEHEHHBIM MexayHapoaHbIM cTaHaapToM MICO 5349-2:2001 B TEKCT HACTOSILLLENO CTaH-
AapTa BHECEHbI CeayoLIne U3MEHEHNS:

- pobaeneHa ccbinka Ha FOCT 12.1.012—2004 B pa3aen 1, 4Tobbl NOKa3aTb MECTO CTaHAAapTa B KOMIMJIEKce
CTaHOapTOR N0 BUOpaLMOHHOM 6e3onacHOCTy;

- CCbIIKW Ha BBEOEHHbIE MEXAYHAPOOHble CTaH4AaPTbl 3aMEHEHbI CChINTKaMy Ha COOTBETCTBYHOLLIME MEXKTO-
CydapCTBEHHbIE CTaHAApPThI W Ans npuBeaeHus B cootBeTcTBre ¢ TpeboBaHnsammn FOCT 1.5—2001 n3ameHeH CTpyk-
TYPHbIV 3aneMeHT «brbnunorpadmsy».
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M E X T OCVYOAPG CT BETHHUB # C TAHAAPT

Bubpauus
W3MEPEHME NNOKANbHOW BUBPALIUM N OLIEHKA EE BO3JEUCTBUA HA YENTOBEKA
Yactb 2
TpeGoBaHMsA K NpoBeAEHUIO U3MEpPEeHM Ha paboumnx mecTax

Vibration. Measurement and evaluation of human exposure to hand-transmitted vibration. Part 2.
Requirements for measurement at the workplace

Data BBegeHnsa — 2008—07—01

1 O6nactb npMMeHeHus

Hacrosawwmin ctaHgapT ycTaHaBnmBaeT TpeboBaHUSA K MPOBEAEHNIO U3MEPEHMI U OLEHKE BO3AENCTBUSA 10-
KanbHow BMbpauumn Ha paboyem MecTe B COOTBETCTBMM C OCHOBOMNonararowmumm ctangaptamm FOCT 12.1.012n
MOCT 31192.1.

HacTtosawmin ctTaHgapT pacnpocTpaHseTcs Ha BCe Cny4vaun BO34EeNCTBIS JIoKarbHOW BUOpauumn Ha pabounx
MeCTax He3aBMCUMO OT €€ UCTOYHUKA: pyYHas MaLluvHa, YCTPOWUCTBO PYYHOIO yrpaBieHUs MaLlMHOW (OBUXyLLEen-
CS1 NN CTaUMOHapHOW) nny obpabaTbiBaemas eTarnb.

2 HopmaTuBHbIe CCbIJIKM

B HacTosLeM CTaHaapTe UCMOJ1b30BaHbl HOPMaTMBHbIE CCbINTKA Ha Ccriefyroumne MeXXrocyapCrBeHHble CTaH-
Japtbl:

FOCT 12.1.012—2004 Cucrema ctaHgoapToB Be3onacHocTv Tpyaa. BubpaumnoHHas 6esonacHocTb. ObLume
TpeboBaHWs

FOCT NCO 5348 — 2002 Bubpauus n yaap. MexaHudeckoe kpenneHue akcenepometpos (MCO 5348:1998,

IDT)

MOCT NCO 8041—2006 Bubpauus. Bospgencreune Bubpauum Ha yenoseka. Cpeactea usmepenui (MCO
8041:2005, IDT)

FOCT 24346 — 80 Bubpauums. TepmuHbl 1 onpegernerus (MCO 2041:1990, NEQ)

MOCT 30873.2— 2006 (MCO 8662-2:1992) PyyHble MaLumHbl. MiamepeHus Bubpaumm Ha pykosTke. HYacTb 2.
MonoTku pybunbHble 1 knenaneHble (MCO 8662-2:1992, MOD)

MOCT 30873.3 — 2006 (MCO 8662-3:1992) PyyHble MmaLumHbl. MiamepeHus Bubpaumm Ha pykosTke. YacTb 3.
MepdopaTops! 1 MonoTkm BypurnbHble (MCO 8662-3:1992, MOD)

MOCT 30873.4 — 2006 (MCO 8662-4:1994) PyyHble MaLumHbl. MiamepeHus Bubpaumm Ha pykosTke. HacTb 4.
MawwHbl wnudgosaneHble (MCO 8662-4:1994, MOD)

MOCT 30873.5— 2006 (MCO 8662-5:1992) PyyHble MaLumHbl. MiamepeHus Bubpaumm Ha pykosTke. HacTtb 5.
BeToHonombl 1 MONOTKM ANg ctpouTenbHbIX paboT (MCO 8662-5:1992, MOD)

MOCT 30873.6 — 2006 (MCO 8662-6:1994) PyyHble MmaLumHbl. MiamepeHus Bubpaumm Ha pykosiTke. HacTb 6.
MawwHbl cBepnunbHble yaapHo-BpawatenbHble (MCO 8662-6:1994, MOD)

MOCT 30873.7 — 2006 (MCO 8662-7:1997) Py4Hble MaLumHbl. MiamepeHus Bubpaumm Ha pykosTke. HacTb 7.
"ankoBepTbI, LUYPYNOBEPTLI M BUHTOBEPTHI yAAPHbIE, UMNYINbCHbIE 1 TpeLleTouHble (MCO 8662-7:1997, MOD)

MOCT 30873.8 — 2006 (MCO 8662-8:1997) PyyHble MmaLumHbl. MiamepeHus Bubpaumm Ha pykosTke. HYacTb 8.
MaLwmHb! nonupoBarnbHbIe, KpyrnoLwwnundgosarnsHble, opbuTanbHble WnndoBarnbHbIe M opbuTanbHO-BpaLlaTesns-
Hble wndosanbHble (MCO 8662-8:1997, MOD)

U3panue oduumansHoe
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MOCT 30873.9 — 2006 (MCO 8662-9:1996) PyyHble mawwuvHbl. N3mepeHns Bubpaumm Ha pyKosTKe.
Yactb 9. Tpamboskn (MCO 8662-9:1996, MOD)

MOCT 30873.10 — 2006 (MCO 8662-10:1998) PyyHble malwuuHbl. 3mepeHns Bubpaummn Ha pykosTKe.
YacTtb 10. HoxHuLp! BbIpyBHBIe 1 HoxeBble (MCO 8662-10:1998, MOD)

MOCT 30873.11 — 2006 (MCO 8662-11:1999) Py4Hble malunHbl. M3amepeHns Bubpaumm Ha pyKosTKe.
YacTb 11. MawwmHbl Ans 3abuBaHns kpenexHbix cpeacts (MCO 8662-11:1999, MOD)

MOCT 30873.12 — 2006 (MCO 8662-12:1997) PyyHble MawwuHbl. VismepeHnss Bubpaummn Ha pyKosTKe.
YacTtb 12. Murnbl HOXKOBOYHbIE, ANCKOBbIE U MASTHUKOBbIE U HaNWbHMKM BO3BPaTHO-NOCTYNaTENbHOro 4eNCTBUS
(NCO 8662-12:1997, MOD)

MOCT 30873.13 — 2006 (MCO 8662-13:1997) PyyHble MawwuHbl . IamepeHns Bubpaummn Ha pyKosiTKe.
YacTtb 13. MawwmHb! wnndosansHsle ans obpaboTtkm wramnos (MCO 8662-13:1997, MOD)

MOCT 30873.14 — 2006 (UCO 8662-14:1996) Py4yHble MawmHbl. 3mepeHns BMOpaumm Ha pyKOSTKE.
YacTtb 14. VIHcTpymeHTbI Ans 06paboTku KamHS U MOMOTKM 3a4ncTHbIE nyykoBble (MCO 8662-14:1996, MOD)

MOCT 31192.1 — 2004 (MCO 2631-1:1997) Bubpauus. lamepeHns nokansHoOM BUGpaLmmn 1 OLEeHKa ee BO3-
AencTtBus Ha Yernoseka. Yactb 1. Obwme Tpebosanus (MCO 5349-1:2001, MOD)

MpumedyaHue— lNpu NONL30BaHNM HACTOALMM CTaH4APTOM LienecoobpasHo NpoBepuTb AeNCTBUE CCbINoY-
HbIX CTaHAapTOB MO yka3aTento «HauuoHanbHble CTaHO4apTbl» COCTaBMIEHHOMY MO COCTOSAHUIO Ha 1 SHBaps TeKyLUero
roga, u no COOTBETCTBYIOLMM MH(POPMALMOHHBIM yKa3aTensm, onybnMkoBaHHbIM B TeKylieM rogy. Ecnun ccbinoyHbin
CTaHAapT 3aMeHeH (M3MEeHeH), TO MpWU MONb30BaHMM HACTOSALMM CTaHAAPTOM crefyeT PyKOBOACTBOBATbLCH 3aMEHSIHo-
LM (M3MEHEHHbIM) CTaHAapTOM. Ecnu ccbinoyvHbIM cTaHAapT OTMeHeH 6e3 3ameHbl, TO MOroXeHue, B KOTOPOM AaHa
CCblfika Ha Hero, NPMMEHSIETCS B YacCTu, He 3aTparmBatoLler 3Ty CCbINKy.

3 TepMuHbI, onpeaeneHusa n o6o03HavYeHus

3.1 TepmuHbI M onpeaeneHns

B HacToqwem ctraHgapTe npumeHeHbl TepMuHbl Mo FTOCT 12.1.012, TOCT UCO 8041 n TOCT 24346, a
Takke creqyoLme TepMYHbI C COOTBETCTBYOLLMMM ONpeaeneHNaMu:

3.1.1 cTaHOK ¢ py4yHoM nogayen: MaLumHa, K ICMONMHUTENBHOM YaCcTW KOTOPOK ornepaTop nogaeT obpaba-
TbIBaeMy'o AeTarb, N0ABeprasiCb Yepes Hee BO3AENCTBIIO NOKanbHOW BUGpaumm.

Mpumep — JleHMOYHO-NUJIbHbIU CMaHOK, WugoeasibHbIlU CMaHOK.

3.1.2 mawmHa ¢ py4HbIM ynpasneHneMm: MawimHa, Yepes opraHbl ynpaBrieH/st KOTOPOW (PYKOATKM, pblda-
I UK pyneBoe KOreco) BUbpaums BO3OENCTBYET Ha ornepaTtopa.

Mpumep — CamoxoOHas 2a30HOKOCUJIKa, a8MoOno2py34UK, Kadaroujasicsi wiughoeanbHasi pama.

3.1.3 o6pabaTbiBaeMas AaeTanb: [letanb, KOTopas yaepKUBaeTCs pykamu orepaTtopa n nepefaeT Ha HUX
BMOpaumio, BO3HUKAIOLLIYHO B npoLiecce 06paboTku.

Mpumep — Omnueka, o6pabambsieaemasi Ha wJughoeasribHOM cmaHkKe, depeesiHHasi 3a2omoeka, nodaeaemasi
8 JIEHMOYHOIMuUJ/IbHbIU CMaHOK.

MpwnwmeuyaHwne — JlokanbHasa Bubpauusa MoXeT BO34ENCTBOBATb Ha onepaTtopa O4HOBPEMEHHO yepes
obpabaTtbiBaeMyto geTarnb U OpraHbl yNpaBneHus CTaHKOM, Ha KOTOPOM AeTarnb obpabaTbiBatoT.

3.1.4 py4yHas mawmHa: Py4yHON MeEXaHN3VUPOBaHHbBIV MHCTPYMEHT, KOTOPbIV B NpoLiecce paboTbl yaepxmBa-
€TCH pykamuy onepaTtopa, NONHOCTHHO UMM YaCTUYHO BOCTIPUHUMAIOLLLEro BEC UHCTPYMEHTA.

Mpumep — dnekmpuyeckas dpesnb, THe8eMamu4yeckoe 3y6uso, yenHas nusna.

3.1.5 BcTaBHOM MHCTPYMeHT: CMeHHOE NpucnocobrieHne, KOTOpoe KPeNST BHYTPU UMM CHAaPYXKU PYYHOM
MaLLUWHBbI.

Mpumep — Bypoeasi 205108Ka, 3y6us1o, yenb yenHol nusibl, OUCK NuJbl, WiugoeasnbHbIl OUCK.

3.1.6 onepauua: NoeHTudnumpyemoe pabodee 3agaHme, 419 KOTOPOro NPOBOAAT M3MEpPEHME NpeacTaBu-
TenbHOW BMBpaUmMmM; JaHHOE n3MepeHne MOXeT BbITb BbINONHEHO NPU UCNOMb30BaHUM OOHOW PYYHON MaLLMWHBI,
ofHoro Tvna obpabatbiBaeMon getanu unv Ans ogHon asbl 3agaHuns.

MpumedyaHwne— Onepaums MOXeT onpeaensTbCs MCNOMNb30BaHWEM KOHKPETHOW PYYHOW MalUMHbI UNn
obpabaTbiBaemol AeTanu KOHKPETHOro Tumna Unm KOHKpeTHON cha3on paboyero 3agaHus.

3.1.7 onepaTtop: Jlnuo, ucnonbaytoLlee B npouecce paboTbl CTaHOK C Py4HOW nogayen, MaLLnHy C PyYHbIM
ynpaBneHNneM U pyyHyo MaLLnHy.

3.1.8 onepauus ¢ ucnonb3oBaHMEM PyYHOM MaLwMnHbI: JTtobor nepnof paboTbl py4HON MaLLUHbI, B TEYe-
HMe KOTOPOro ornepaTop NoABepraeTCcsa BO3AENCTBUIO NTOKarbHOM BUOpauumn.

3.1.9 o6bekT 06paboTku: MNpegmeT nnm matepunan, obpabaTbiBaeMblli C MOMOLLBIH0 PYHHOM MaLLVHBbI.
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3.2 O6o3HaueHus
B HacToswem cTaHgapTe NpUMeHeHbI criegyoLLme yCrnoBHble 0603HaYeHus.
apyi) — CpeaHeKBaapaTUYHOE 3HaYEeHME KOPPEKTUPOBAHHOTO BUBPOYCKOPEHNS B OIHOM HarnpaBreHum
[eNCTBNA NoKarnbHOMN BUBPAaLWM NPU BLIMOMHEHUM i onepaumum, M/c2. [INs ykasaHus Hanpasne-
HU N3MEPEHUSA NCNOMb3YIOTCHA AOMNONMHUTENBHbIE HKHUE UHAEKCHI X, y unn z (T.e. Apwiy a,,W,-y,
8hwi, );
ap,; — 3Ha4veHve NorHou BUOpaLmm Npu BbINOSTHEHUM i~ onepaLmm (KOpeHb N3 CYMMbl KBagpaToB ay,,
Mo BCeM TPeM HanpasreHUsM U3mepeHus Bubpauyn), m/c?;
A(8) — BMBPALIMOHHAS 3KCMO3NLIA 32 CMEHY, M/C?;
A/(8)— cocTtaBnstoLLas i-i onepauumn B 3Ha4eHUM BUBpaLMOHHOM 3KCNO3MLMK 32 CMEHY, m/cZ;
T, — 6a3oBoe 3Ha4YeHWe BpeMeHHOro nHTepsana, pasHoe 8 4 (28800 c);
T,— obwwee Bpems (B TeveHne pabouero AHS) BO3AENCTBUS BUOpaLmmM NPy BbIMOMHEHWW i-1 onepa-
L.

4 N3amepsieMble BENTIUYUHDI

Mpu BbINOAHEHWUM KaXaoM j-11 onepaummy Ans OLEeHKN BO34eNCTBUS BUbpaLmmn onpeaensitoT ABe OCHOBHbIE
BenuuuHbl no FOCT 31192.1:

- 3HaYEHMe NOMHON BUBPALINN &y, M/C?; 3TO 3HAYEHME PaCcCUMTLIBAIOT MO pe3ynbTaTam M3MepeHUii cpeaHe-
KBagpaTUYHbIX 3HAYEHU KOPPEKTMPOBAHHOIO BUBPOYCKOPEHUs AN KaXaoro HanpasneHus AencTens Bubpauum:
8hwiy» Bhwiy Bhwiy

- BpeMs (B TeueHune paboyero AaHs) T; BO3AeNCTBMA BUOpaLmMm Npy BbINMOMHEHWN -1 onepaumn.

OCHOBHbIM hMKCMPYEMbIM NapamMeTpoM SBMSEeTCH BUOpaLmMoHHas aKkenosmums 3a cmeny A(8). Ero paccuu-
TbIBAOT HA OCHOBE 3Ha4YeHwUw a,,,; U T; Ans Bcex onepaunn i (cMm. pasgen 8).

5 MNopgroroBKa K NpoBeAeHUI0 U3MepPeHUn

5.1 O6LwuKe nonoxeHus

B TeueHme pabouyero gHs onepaTtop Ha paboyem MeCTe BbINOSHSAET CEPUIO ONepaLnii, YacTb KOTOPbIX MOXET
HeOoOHOKpaTHO NOBTOPATLCS. [1py 3TOM BO3OENCTBYHOLLIASA Ha onepaTopa BUOpaLumsi MOXXET CUMbHO pa3nuyaTbCs B
3aBMCUMOCTM OT BuAa onepauum, UCNonb3yeMOoN py4HO MalUMHbl (MaLLWH) 1 pexnma ee padoThbl.

[ns nonyyeHns oLeHKM BUOPALIMOHHOW 9KCMO3MLIUMK 38 CMEHY BHaYvarne ycTaHaBnuBatoT, NP BbINOMHEHWM
Kakux onepauuii B TedeHne paboyero gHa BUbpaLms, BO3OENCTBYOLLAs Ha onepaTtopa, OyaeT 3HaunTenbHom (Cm.
5.2). Mocne aToro aAns KaXkaom Takon onepawmm onpeaensoT OOUH N3 YETbIPEX BO3MOXHbIX CNOCODOB N3MepeHUs
Bnbpaumm (cm. 5.3). BeibpaHHbIi cnocob ByaeT 3aBnceTb 0T ocobeHHoCTeN paboyero Mecta oneparopa, pacno-
psgka paboyero oHA 1 BUAa UCTOYHUKa BUGpaumm.

5.2 Bbi6op onepauui, Ans KOTOPbIX NPOBOAAT U3MepeHuUs

BaxkHo, 4TOObI 3MepeHmMs BbInM NPoBeAEHbI 4118 BCEX PYYHbIX MawwnH (06bekToB 06paboTku), BUOpauust
KOTOPbIX ONpefernsieT CyLeCTBEHHYI0 COCTaBNSALLYH BUOPALIMOHHOM SKCNO3MUun 3a CMeHy. [1ns nonyyeHus
MOJTHOWM KaPTWHbI TUMMYHOIO (CPEeHEro) Bo3encTBust BUbpaumm B TedeHre paboydero oHs HeoOxoanmo nageHTudu-
LMpoBaTh:

a) BCe NCTOYHUKN BUOPALIMOHHOIO BO3OENCTBMS (T.€. UCTIONb3yeMbIe MALLWHbBI U MIHCTPYMEHT);

b) BCe onepauum, NpoBoANMbIE C PYyYHOW MaLLMHON (HanpuMep, LienHasi nina MoXeT HaxoauTbes B Hepabo-
TalLLeM COCTOAHUN, paboTaTb No NOSHOW Harpy3Kow Npu pacnuinoBke CTBOMa Aepesa 1 Mo Marion Harpyskom
npu pacnunoske BOKOBbIX BETBEN, CBEPNUIbHBIN MHCTPYMEHT MOXET paboTaTtb B yaapHOM 1 6e3yaapHOM pexu-
MaX 1, KPOMe TOro, Ha pas3HbIX CKOPOCTAX BpaLLeHuWsl);

C) BCe M3MEHEHWsI YCrioBuiA paboTbl, KOTOPbIE MOTYT OKa3aTb BNUAHME Ha YPOBEHL BO3AENCTBYOLLEN BNO-
pauum (Hanpumep, 6eTOHONOM MOXET CHavara 6bITb UCMOMNb30BaH ANs Pa3pyLUeHns TBepAOoro 6eTOHHOrO NOKPbI-
Tns, a 3aTeM 6onee MArkoro rpyHTOBOrO Cros; WMdoBanbHas MalnHa MOXeT CHayana ObITb ucnonb3oBaHa ¢
abpas3nBHOW LLKYPKOW, a 3aTem ¢ bopdpeson);

1) 3neck 1 ganee HWXHWIA MHAEKC h (OT aHrMuiickoro hand — pyka) NokasbiBaeT, YTO AaHHbI napameTp OTHOCUTCS
K nokanbHoi Bubpaumu.
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d) BCe BCTaBHbIE UHCTPYMEHTbI, KOTOPbIE MOTYT BNNSTH HA YPOBEHb BO3AENCTBYOLEN BUOpaumm (Hanpu-
Mep, LWNMdoBarbHbIN CTAHOK MOXET ObITb MCMOMNb30BaH C HAOOPOM HaXaaqHbIX bymar pa3How CTENeHN 3epHUC-
TOCTM — OT rpybor 4o YMCTOBOW 06PabOTKMN; KAMEHLLMK MOXET NPUMEHSATL MHEBMATMYECKOE 3yOUIo C LUIMPOKMM
HabopOM paznn4HbIX 3youmn).

Kpowme Toro, LienecoobpasHo Takke Nony4mTh:

€) MHcbopmaLumo OT PpabouMX U KOHTPOSTMPYIOLLMX MNNLL O CUTYaUUsIX, KOrga BO3MOXHO NOSABIIEHNE MAKCU-
MarbHoW BUOpaumu;

f) oueHkn NoTeHUnansHoOM BUGPaLMOHHON ONACHOCTU KaXXaoM onepaLm Ha OCHOBE AaHHbIX O NapaMeTpax
npou3BoaMMON BMOpauun, NpefocTaBAsieMbIX U3rOTOBUTENEM PYYHOW MaluvHbl (CM. NpUnoXxeHue A), unm
MCNonb3oBaHWs (MPU X HANU4YMKn) pe3ynbTaToB BbIMNOSTHEHHbLIX PaHee U3MePEHUI AN PYYHbIX MaLUH TOrO e
BMAa.

5.3 OpraHusauus npoBeAeHNA U3MepPeHnn

5.3.1 MpoaomxuTenbHbIe U3MEPEHUSA B NpoLiecce HenpepbIBHOIO BbIMOSTHEHUS onepauum

Ecnu pabo4as onepaums He npepbiBaeTCs ANMTENbHBIN NepUog BpEMEHM, B TEHEHNE KOTOPOro onepaTop
COXpaHSET KOHTAKT C BUOPUMPYHOLLIEV MOBEPXHOCTLIO, TO M3MEPEHUS BUOpaLIMM MOryT BbITb MPOBEAEHbI B TEYEHME
BCero aToro nepvoga. flonyckaetcsi, 4ToObl AaHHas onepaums ConpoBoXaanack N3MEHEHUSIMU YPOBHS BUOpaumm
NP1 YCNOBUMW, YTO 3TU U3MEHEHWS ABMAIOTCS A5 Hee XapaKTePHbIMU.

[ns oLeHKn BUOpaLIMOHHOM 3KCMO3MLMM 38 CMEHY NOMMMO MHdpopmMaLmm 06 ypoBHe B1UOpaLummn Heobxognma
Takke OLeHKa ANUTENbLHOCTY BO3AENCTBMSA BUOpaLum B TeHeHNE paboYero gHs.

5.3.2 MpogomkuTenbHble U3MEpPEHUs B NpoLecce BbINOMHEHWUA onepauum ¢ nepepbiBaMu

Ecnu paboyas onepauus, BbINONHAEMas B Te4EHVE ONUTENBHOroO nepuoia BpeMeHu, BKItoYaeT B cebs
KOpPOTKME OCTaHOBKM, KOraa BO3gencTaune Bubpauum oTCyTCTBYET, TO M3MepeHus Bubpauum Takke MoryT ObITb
npoBeAeHbI B TEYEHME BCETo 3TOro Nepuoaa npuv yCcroBmm, YTO yKa3aHHbIE OCTaHOBKM SIBMAOTCS COCTaBHOM Yac-
TbH0 BbIMNOMHEHMWS OnepaLum 1 onepaTop NOCTOSIHHO NOAAEPKUBAET KOHTAKT C PyYHON MaLumMHOM unv obpabaTtbiBa-
€MOW feTarnbio, CyLLECTBEHHO HE N3MEHSS MONOXEHUS CBOMX PYK.

[ns oLeHKn BUOpaLIMOHHOM 3KCMO3MLMM 38 CMEHY NOMUMO MHdpopmMaLmm 06 ypoBHe BUOpaLummn Heobxognma
TakKe oLeHKa ANNTENbLHOCTU BO3OencTBus Bubpauum B TedyeHne paboyero aHs. B gaHHOM criyyae oueHka anu-
TENbHOCTU BO34ENCTBUS BKITHOYaET B cebsi KOPOTKUE NepepbIBbl B BO3AENCTBUM BUOpauum 1, Takum o6pasom,
npesbilaeT CO6CTBEHHO BPEMS BO3AENCTBMSA BUOpaLmu.

5.3.3 KpatkoBpeMeHHble M3MepeHUs B NpoLecce BbINOMIHEHUA onepaLumn ¢ nepepbiBamMun

Ecnu B npouecce paboTbl onepaTop MOXeT YacTo oTnyckaTb (OTkragbiBaTh B CTOPOHY) PYYHYIO MaLUMHY
unn obpabaTtbiBaeMylo geTanb, nepemMellaTtb pyku K ApyruM 4acTaM MalluvHbl UnvM BpaTb HOBble AeTanu
ana obpaboTkn, a Takke ecrnm B PYYHYH MalUWHy MOTyT ObiTb BHECEHbI KAaKNe-TO M3MEHEHUs (Hanpumep,
BCTaBneHbl Apyrue wnudosarnbHble NEHTbl UM cBepna) unu onepartop 6epeT Apyryo pyyYHy MaLLnHY, TO
BO BCEX 3TUX CIyyasix NPUMEHMMbI TONMbKO KpaTKOBPEMEHHbIE M3MEPEHMS B TEYEHME KaxXaomn dasbl paboyen
onepaumn.

WHorga nonyyeHne HagexHbIX U3MePEHUIA BO BpeMs 0ObIYHOTO BIMOSTHEHMS paboyert onepauumy 3aTpyaHu-
TEnbHO UIN HEBO3MOXHO, MOCKOSBKY C TOYKM 3pEHNS NPOLIeAYpbl MU3MEPEHMS ANUTENBHOCTL AeNCTBUSA BUbpaumm
MOXeT BbITb CMMLLIKOM KOpOTKa. B aToMm cnyvae gonyckaetcs npoBefeHne n3aMepeHnin B npoLecce ummntaumm
paboyer onepauun, Korga nepuoabl 4eVNCTBUSA BUOPaLMKN MCKYCCTBEHHO YOJTMHSIIOT, HO pabo4re ycroBusi npu
3TOM NoaaepKMBaloT MakcumarnbsHO BNAN3KMMK K TEM, YTO MMEIOT MECTO NpY 0BbIMHOM BbIMOSTHEHWUM paboyer
onepaumn.

[ns oueHkn BUBPALIMOHHOW 3KCMO3MLIMKN 33 CMEHY MOMMMO MHbopMaLimm 06 ypoBHe BUGpaumm Heobxoamma
TakKe OLeHKa ANUTeNbHOCT BO3AENCTBUSA BUBpaLmm Ans kaxkaon paboyen assl onepaumm.

5.3.4 amepeHus B TeyeHne PMKCUpPOBaAHHOIO Nepuoaa BpeMeHu BCNIIeCKOB BUOpaLmumu, oguHoY-
HbIX NI MHOXECTBEHHbIX yAapoB B NpoLecce BbINOMHEeHWs onepauum

Ecnu npv BeINONTHEHNM OTAENBHBIX ONepaunii (HanpUMep, C UCNONb30BaHMEM KIlenarbHbIX MOMOTKOB, FBO3-
Ae3abuBHbIX MaLUVH U T.4.) HabngaT KpaTKOBpEMEHHbIE BCNIeCkn BUBpaLmMm, KOTopble MOryT HOCUTb Xapak-
Tep OONHOYHbIX UM MHOXXECTBEHHbIX YAapoB, Ui camo Bo3aencTBME BUBpaumm MoOXeT BbiTb KpaTKOBPEMEHHBIM
(HanpvmMep, Npu NCMONb30BaHMKN YAAPHbIX FANKOBEPTOB), TO MOJTyYEHME OLIEHKM pearibHOro BpEMEHW BO3Oewn-
CTBWSI MOXET YACTO OKa3aTbCH 3aTPYAHUTENbHBLIM, XOTS 0bLLEee YMCIO NPOLECCOB UMMYNbCHOMO TUNa B TeYeHne
BCero paboyero gHsi MOXXHO NErko oLUeHUTb. B 3TOM cnydae pekoMeHAyeTcs NpoBOANTbL U3MEPEHUA B TEYEHUE
HPUKCMPOBAHHOIO MHTEpBana BpeMeHu, BKIoYalLero B cebs BpeMsi, 3aTpadeHHOe Ha OAHY Wy HECKOSbKO
3aKOHYEHHbIX ONepauuii C UCMOSNb30BaHEM PYYHOM MaLUuHBbI. [leprog naMepeHui, No BO3MOXHOCTU, JOJDKEH
BKNtoYaTb B cebs MUHMMarbHbIE MHTepBarbl 4O Havarna, nocne OKOHYaHWs U B epepbiBe MeXay MMMy nbCHbIMU
BO3AENCTBUSAMW.
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NS oueHkN BUGPaLMOHHOM 3KCTMO3MLUMM 38 CMEHY MOMMMO MHGOPMALIMM O YMCTie UMMYTbCOB BUGpaLmmn B
TeuyeHune paboyero AHS U MX YPOBHSIX Heobxoduma Takke MHopMaumsl 0 ANUTENbHOCTU U3MEPEHUIA 1 YMCTe
MMNYTbCOB BUOPAaLIMM B KaXKAbli Neproa M3MepeHuid.

MpnmevyaHuns

1 B cnyyae, korga pabounii noaBepraeTcs BO3OENCTBMIO MHOXECTBEHHbIX yAapoB UM BUOpauMu nepexoaHoro
BMAa (Hanpumep, NP1 UCMNOMb30BaHUM PYYHbIX MaLUVH NS KpENneHWs AeTanen), Metod, npeanoxeHHsii B FOCT 31192.1,
MOXET [aBaTb 3aHWXEHHYK OLIEHKY CTEMNeHW XeCTKOCTU BMOpPaLMOHHOrO BO3AENCTBUA. 32 HEMMEHWEM fydllero, AaH-
HbI METOA, MOXHO NPUMEHSITb, HO K MHTEpNpeTaLmmn NomnyyYeHHbIX pe3ynbTaToB crieqyeT OTHOCUTBCA C OCTOPOXHOCTBIO,
0 4YeM HeobXoaMMO caenaTb COOTBETCTBYIOLLYIO 3aMUChb B MPOTOKONE UCMbITAHUA.

2 NamepeHusi Bnubpaumm, BbIMOMHSEMbIE AN NOCNEeAYLEro CpaBHEHNS pe3ynbTaToB (Hanpumep, Anst cpaBHe-
HMS BUDPOAKTUBHOCTU ABYX PYYHbIX MaLUVH UMK A5si OLIEHKN pa3nuynii B BUOpaLumn BCneacTBre NCMNofb30BaHUS pasnuny-
HbIX BCTa@BHbIX MHCTPYMEHTOB), BaXHO NMPOBOAMTL MPU HENPEPLIBHOW paboTe py4yHOM MaLLUHBI, UCKNoYatoLleln nobble
nepepbiBbl B BO3AENCTBUN BUOpaLmK.

5.4 ONUTenbHOCTb NPOBeAeHUs1 U3MepeHun

5.4.1 NamepeHuUs B pexxume 06bIYHOIo BbINOTHEHMA pabouunx onepauumn

Pe3ynbTathl 13MepeHun Nony4arT ycpegHEHMEM MO UHTEPBany BpeMeHW, MpeacTaBUTENBHOMY C TOYKM
3PEHUS TUMNYHOIO NCMOSb30BaHNS PYYHOW MaLUMHbI U TUMIMYHOTO BbINOSTHEHUSI TEXHOMOMMYECKOro npoLiecca.
Mo BO3MOXXHOCTU U3MEPEHNSI HAYMHAIOT B MOMEHT MEPBOrO KOHTaKTa pyk paboyero ¢ BUbpMpyoLLEen MOBEPXHOC-
TbHO 1 3aBEPLLIAIOT B MOMEHT pa3pbiBa 3TOro KOHTakKTa. B JjaHHOM nHTepBarne BpeMmeHy MoryT Habntogatbcst u3me-
HEeHWS ypOBHS BUOpaLMK, BKIOYasi faXKe Nepuofbl ee NOfHOro OTCYTCTBUS.

Mo BO3MOXXHOCTM BbIDOPOYHbIE N3MEPEHWS MPOBOAST B Pa3NnYHble MOMEHTbI paboyero gHs ¢ mocrenyto-
LM yCpeaHEHNEM, YTOObI ObiNn y4TEHBI UBMEHEHWS B XapakTepe BUbpaLuum Ha NpoTsPKeHUN paboyero gHS.

PesynbtaThl cepum n3 N namepeHnii Bubpaumm ycpegHsiioT no popmyrne

roe a,,,— pesynetat J-ro nsmepeHus;
t]. — ANUTENbHOCTb j-r0 U3MEPEHUS;

N
T=3t.
j=1

YacTo Bo3gelictBue BUGpaLmMm HabnioaakT B TEYEHNE KOPOTKUX NEPMOA0B BPeMEHWN, MHOTOKPaTHO NOBTOPS-
FOLLMXCS Ha MPOTSKEHUM paboyero AHs. XOTS M3MepPEHUst MOTyT ObITb YCpeAHEHbI MO NMOSTHOMY LMKy onepaLm
(BKNtOYasi Neprofbl, KOraa UCTOYHMK BUOPpaLIMM OTKITHOYEH), HA MPaKTUKe 0BbIMHO MMEETCSl BO3MOXHOCTb NPOBECTU
ycpeaHeHUe TONbKO MO KOPOTKOMY NEPUOAY BPEMEHW, KOrAa pyka HaxoOWUTCs B KOHTaKTe C BUOpUpYHOLLEN
MOBEPXHOCTLIO.

MuHMManbHO fonyCcTUMast ANMTENbHOCTb M3MEPEHUIA 3aBUCUT OT TNa BUOPaLIMOHHOIO cUrHana, CpeacTs
N3MepPEHUI 1 BbINONHAEMON pabounm onepaummn. O6LLee BpeMsi UISMepeHUst, NpeacTaBnstoLlee coboi cymmy
OTAEnNbHbIX U3MEePEHMUI, OOIMKHO ObITb HE MeHee 1 MUH. MNpeanoYTUTENbHO BMECTO 0AHOro 60bLLIOro Nepuoaa
n3MepeHuin paTb HECKONBKO (HE MEHee Tpex Ans Kaxaon onepaummn) 6onee KopoTKUX.

N3mepeHns odeHb KOPOTKOM ANUTENbHOCTU (MeHee 8 C) HeHadeXHbl MpU OLEHKE HU3KOYaCTOTHOW
COCTaBnSIOLLEN, NMO3TOMY UX pekoMeHnayeTcs msberatb. Mpu HeobGXoAMMOCTW, ecrn BpeMsi BO3OENCTBUS
BMOpaLMK B NPOLLECCE BbINOMHEHWS onepaLuum Mano (Hanpumep, Ans LWindoBanbHbIX CTaHKOB HEKOTOPbIX TUMNOB
XapaKkTepHO O4YEHb KOPOTKOE BPEMSI KOHTaKTa C BUOPUPYHOLLIEN MOBEPXHOCTbIO), YBENMUMBAIOT 0BLLEE YMCIIO U3-
MepeHMI TakumM 06pa3oM, YToObI 06LLLasA ANUMTENbHOCTbL U3MEPEHUIA AN AaHHOW onepaumm coctaBmna 1 MyH U
Oonee.

MpunmeyaHune— TpeboBaHne K MMHUMaNbHOM ANMTENBHOCTN U3MEPEHUI CBA3AHO C ycnosnem obecneyeHmns
HeoOXoAMMONM CTaTUCTUYECKOM TOYHOCTM MOSTyYaeMol OLEHKU.

5.4.2 WN3mepeHus npu ummtauumm paboumnx onepauunm

Ecnu nposeaeHve namepeHuin npn 06bIMHOM BbIMONHEHWM OnepaLuy HEBO3MOXHO UK 3aTPyAHEHO, A0MNYyC-
KaeTcs BbIMOSHATL UX MpU MMUTaumMmn paboyero npowecca.

OCHOBHbIM Ha3HaYyeHneM MMUTaLmm paboden onepauum sersieTca obecneyeHne NpoBegEeHUS M3MEPEHUI B
TeYeHve ONUTENBHOro Neproaa BpEMEHU, YTO HEBO3MOXHO Peanm3oBaTh B 0ObIYHbIX YCIOBUSX €€ BbINOMHEHWS.

5
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Hanpumep, obpaboTka HebonbLLIOK NO pasmepy OTMMBKM Ha LWNMAOBANbHOM CTaHKe MOXET 3aHMMaTb BCEro
HeCKOnbKo cekyHA. B aTom cnyvae BMecTo npoBeaeHns 60mbLLOoro Yncna KpaTkoBpeMEHHbIX M3MepeHni Ans
pasHbIX OTNINBOK LienecoobpasHo UMUTUPOBATL BbINOMHEHWE onepaunm WnndoBaHUs Ha HebonbLLIOM Yucne 6pa-
KOBaHHbIX OTNIMBOK, UCMOMb3YS KaXayt U3 HNX N0 HECKOMbKO pas.

Mpouecchl NPUNoOXeHUs Py4YHOW MaLLUHbBI K 0BbEKTY 06paboTku U ee OTHATUS, a Takke 3amMeHa pyyYHoun
MaLLMHbI U obpabaTbiBAaEMOro N3genusa — BCe 3TO MOXKET NOBNUSTL HA pe3ynbTaTt uamepeHuii. [na npegotspa-
LLIEHNS 3TOro pEKOMEHAYEeTCA NPOBOAWTL M3MEPEHNS NPpY MMUTaLmMK paboyero npolecca, creumansHO OpraH3o-
BaHHOIO TaknM o06pasom, YToObI M36exaTb OCTAHOBOK B BbINONTHEHWN OnepaLui.

5.5 OueHka AnuTeNnbLHOCTU BO3AENCTBUA BUOpauumn B Te4eHne paboyero gHA

[nsa kaXkgoro NCTouHMKa BUbpaLmmn 4OMKHO ObiTb NOMYYeHO 3HaYeHne ANUTENbHOCTM BO3AENCTBUS BUOpa-
LMK B TedeHune paboyero gHs. OueHka TUNMYHOro BpeMeHW BO3AEVCTBUS MOXET ObITb OCHOBaHa:

- HA U3MepPEeHNN pearbHOro BpeMeH1 BO3AeNCTBMSA B NpoLiecce 0ObIYHOro BbINOMHEHUst paboyero 3agaHns
(Hanpumep, 4nsa nonHoro paboyero uykna nnu Ha npeactasmTensHoM 30-MUHYTHOM MHTEpBarne) u

- Ha nHdopmaumm o pacnpegeneHun pabovero BpemMeHn B Te4eHne CMeHbl (HanpumMep, Yymcne pabounx
LMKITOB, NPUXOASALLMXCSA Ha OQHY CMEHY, U ANUTENbHOCTM paboyert CMeHb!).

BHadane onpenensoT, kKak 4ONTO M OT KAKOro UCTOYHUKA onepaTop NoAasBepraeTcs BO3AENCTBIIO BUBpaumm
3a 3afaHHbIN Nepuod BpemeHu. [1ns 3Toro MoryT 6bITb MCNOMNb30BaHbI criegyowme MeToabl:

- U3MepeHne CeEKyHOOMEPOM;

- IPMMEHEeHNe cneumnanbHOro permcTpaTopa AaHHbIX, CBA3aHHOTO C PYYHOW MaLLMHOW U aKTUBU3UPYHOLLLEro-
€S BO Bpems ee paboTbl;

- aHanu3 B1aeosanucen;

- MonyyeHne BbIGOPKM M3 pasnnyHbIX paboyunx COCTOSHWIA.

CamblM HageXXHbIM MCTOYHMKOM MHAOpMaLMK O pacnpederneHnn AesTenbHOCTU B TeYeHre TUMMYHOro pabo-
yero OHS ABMAIOTCH 3anMcu B paboyem xxypHane. OgHako HeobxoamMmo ybeanTbcs B TOM, YTO Moryyaemble
Takmm obpa3om ceefeHMs CNOCOBHbBI 06eCnevnTb TOYHYIO OLEHKY BUBPaLIMOHHON 3KCMO3nLmMK 3a cMeHy. Hanpu-
Mep, 3anmcu B paboyem xXypHane MoryT AaTb O4eHb TOUYHYIO MHCDOPMAaLMIO O YMCne NOMHOCTHI0 06paboTaHHbIX
00BEKTOB K KOHLLY Kaxaoro paboyero aHs, HO B criyvae, ecnm B paboTe yyacTteoBano 6onee ogHoro oneparopa
UNn K KOHLY paboyert CMeHbl ocTannce HeobpaboTaHHble 0O bEKTbI, JaHHaA MHAOPMaLUS MOXET OKkasaTbCs He-
NpUrogHov Anst HeNOCPEeACTBEHHOMO pacyeTa BUOpaLMOHHOM SKCMO3MLIMM 32 CMEHY .

He3aBnCMMO OT TOro, Kakor MeTo4 UCNONb3YIT ANs n3MepeHun Bnbpauumn, HeobxoanMo 3HaTb NONHoe
BpeMs ee BO3AENCTBMUSA B Te4eHne paboyero aHs. Ecnmn Bubpaumio ycpegHsoT no Bcemy paboyemy uukny, Anv-
TenbHOCTb BO3AENCTBNS ONPeaenstoT Kak Bpemsi O4HOro paboyero Luukna, yMHOXeHHOe Ha YMcro paboymnx LUmK-
noB 3a paboynn geHb. Ecnn namepeHnst NpoBOAAT B TeYEHNE BpeMeHU, Koraa pyka HaxoauTcs B KOHTakTe ¢
BMOPUPYIOLLIE NOBEPXHOCTbIO, OLIEHVMBAIOT NMOTHOE BPEMS 3TOro KOHTaKTa B TedeHve paboyero aHs.

BHumaHue! O6bI4HO B OTBET Ha NPOCLOY OLIEHNTb BPEMS TUMUYHOIO UCMOSb30BaHWSA PyYHON MaLLWHbI B
TeueHne paboyero AHS onepaTopbl Aal0T 3aBbllLEHHbIE OLIEHKW, BKITHOYas B Hero naysbl B pabote (Hanpumep,
MPOMEXYTOK Mexay 3aKkpyumBaHWeM OBYX raek Npy UCMonb30BaHWM raikoBepTa Unm Bpems Ans noarotoBKu
HoBOro obpabatbiBaeMoro nsgenus).

MpumeuvaHune —TOCT 31192.1 yctaHaBNMBaeT METOA OLEHKMN BUOPALIMOHHON SKCNO3MLMM 3a CMEHY TOSbKO
B npegenax ogHoro pabodvero gHA. OgHAKO B HEKOTOPbIX OOCTOATENBCTBAX MOXET ObITh XXenaTtenbHbIM MonyyeHme oue-
HOK BO3[ENCTBUSI Ha OCHOBE MHOpMauMM O BO34ENCTBUM B TeyeHune Gonbliero nepuoga BpemeHu. [Ana HEKOTOpbIX
B1aoB paboT (Hanpumep, B CTPOMTENBLCTBE) BPEMsi, 3aTpadMBaemoe Ha paboTy ¢ BMOpOONaCHbIM UHCTPYMEHTOM B
pasHble paboune OHU, MOXeT ObiTb CYLLECTBEHHO Pa3fNU4YHbIM; MO3TOMY TPYAHO, @ TO U HEBO3MOXHO MCMONb30BaTb
HabnogeHua nnu 3anucyn paboyero XypHana 4518 OUEHKN TUMMYHOrO BPEMEHU BO3OEWNCTBUS B TeyeHne paboyero gHs.
MpumMepbl METOAOB, NPUMEHSIEMbIX AN OLEHKN BUOPALMOHHOIO BO3AENCTBUSA HA UHTEpPBAre BPEMEHU, NpeBbIllaoLLemM
OAMH pabounii AeHb, AaHbl B npunoxeHun B.

6 NMpoBegeHne namepeHnn BUGpaummn

6.1 UamepuTtenbHas annapartypa

6.1.1 O6LwWue nonoxeHus

B kauecTBe gaTymkoB BUOpauum obbl4HO MCMONb3YHOT akcenepomMeTpsl. [onyyeHne KoppekTMpoOBaHHOMO
BMOPOYCKOPEHMS BO3MOXHO C MCMOMNb30BaHNEM PA3NMYHON N3MEPUTENLHON annaparypsb.
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OpaHum 13 cnocoboB ABMSETCS M3MEPEHME C MOMOLLIbIO BUOPOMETPA, BbINOMHAEMOro, Kak Npasuio, B 0a-
HOM (DYHKLIMOHANTbHOM BII0KE 1 MMEIOLLLETO BCTPOEHHbIE OYHKLMM YaCTOTHOW KOPPEKLIMMN N UHTErpUpOBaHus. Ta-
Ko Npubop NnpegHa3HayeH, B NepBY0 o4epeb, Ans SKCNPECC-OL,EHKM BUOPALIMOHHOMO BO34ENCTBMSA Ha pabo4mx
MecTax U MoXeT BbITb NPUMeEHEH B 60MbLUMHCTBE CUTYaLUA, Ha KOTOPbIE PAcNpPOCTPaHSAETCA HAaCTOSALLMIN CTaH-
Aapt. OgHako ¢ ero NOMOLLbI0 HEBO3MOXHO KOHTPONMPOBaTb NPaBUbHOCTbL NPOBEAEHNS U3MEPEHU.

Bonee cnoxHble M3MepUTENbHbIE CUCTEMbI HYaCTO OCHOBaHbI Ha BbINOSTHEHUM TOW UMM MHOW (POPMbI YacToT-
HOro aHanusa (Hanpumep, B TPETbOKTABHbIX UMW Y3KMUX NMOSiocax 4acToT); ANst XpaHeHUs MHopMaumun B HUX
MoxeT BbITb NPeayCcMOTPEHO LM poBOE UNKN aHanoroBoe yCTPOMUCTBO 3anncy AaHHbIX, a And cbopa n aHanmsa
NHdOPMaLMM CNOMb30BaH KOMMbIOTEP. Takne cMcTeMbl JOPOXKE U CIIOXKHEE B SKCMNyaTaumm, Yem npocTble BUb-
POMETPbI, 0OHAKO MO3BOJIAOT KOHTPONMPOBATL NPOLECC NPOBEAEHNSI UBMEPEHWIA.

YacToTHbIV aHann3 NofnesHo NPoBOAMTL, ECIIN UMEKOTCS Kakne-nnbo COMHEHNsT B OTHOLLEHMWN KavyecTBa
curHana BubpoyckopeHus (HanpMmep, BO3MOXHOIMO Hanuunsi casura HyneBoro ypoBHs, cM. 6.2.4). OH no3sonuT
TaKKke Nony4nTb MHAOPMaLMo O AOMUHUPYIOLLIMX YaCTOTax U HaNMYnmM rapMOHUK B CNIEKTPE cUrHana, 4to MoxeT
cnocobcTBoBaTh BblpaboTke Mep Mo 3hPEKTUBHOMY CHUXKEHUIO BUOpaLK.

B npegenbHbix cnyyasax npumennmocty FOCT 31192.1 (Hanpumep, 4518 MOBTOPSIIOLLMXCS YAApOoB, Ans
BMBpauum ¢ OMUHUPYIOLLMMIN YaCTOTHBIMU COCTaBnAWwnMn B AnanasoHe cebiwe 1400 My) moxeT okasaTbes
nonesHon nobas JononHUTENbHas MHPoOpMaLmMs, NOfy4YeHHas ¢ NOMOLLbI0 6omnee CNOXHbIX U3MEePUTENbHBIX
cUCTEM.

MuHumanbHble TpeboBaHMA K M3MepUTENBHOW annapaType (XapaKTepUCTUKU YaCTOTHOW KOpPPEeKLMK,
npegensl JOMYyCKOB, AMHAMUYECKUA AnanasoH, KoadduumeHT npeobpasoBaHus, TMHEMHOCTL NpeobpasoBa-
HUS 1 MHAMKAUWS neperpyskv n ap.) Ans COOTBETCTBYIOLLMX CPEACTB U3MEPEHUIN U aHanu3a yCTaHOBIEHbI B
FOCT NCO 8041.

6.1.2 AKkcenepomeTpbl

6.1.2.1 O6LUMe NoNoXeHUS

Bbibop akcenepomeTpa onpegenseTcs oxmgaeMbiM ypoBHEM BUbpaumm, AnanasoHoM 4YacToT, PU3N4eCKm-
MW XapaKTepUcTMKaMm BUOpUpYIoLLen MOBEPXHOCTU N YCIIOBUSIMU, B KOTOPbIX OH JOIMKEH paboTaTb.

6.1.2.2 YpoBeHb BUbpauum

Py4Hble MaLLWHBI MOTYT NPOU3BOAUTL BUOPaLIMIO BbICOKOTO YPOBHSA. Hanpumep, nHeBMaTnyeckme MonoTk1
cnocobHbl co3gaBaTh BUGPALMIO C MaKkcMMarbHbLIM yckopeHnem ot 20000 go 50000 m/c?. OgHako npu 3Tom
DonbLuas YacTb BUDPaALMIOHHOW 3HEPTUM NEXUT AaneKo 3a npedenamm YacToTHOro AvManasoHa, paccMaTpuBaeMo-
ro B HacTosiLLeM cTaHgapTe. [NoaToMy BeiGUpaTh 4519 UBMEPEHWI CriedyeT Takon akcenepoMeTp, KOTOPbIN MOXET
COXPaHATb CMNOCOBHOCTL PYHKLMOHNPOBATHL MPU BLICOKUX 3HAYEHWNSIX YCKOPEHUS 1, B TO Xe Bpemsi, obecneunsatb
nsmepeHns Bubpaunm 3HauMTeNbHO Bonee HM3KOro ypoBHS B AnanasoHe ot 5,6 o 1400 Ny. Bubpaumio Ha oveHb
BbICOKMX YacTOTaxX MO>XXHO MOAABWTb C MOMOLLIbI0 MexaHnyYeckoro dounbTpa (cM. npunoxeHne C).

6.1.2.3 dnana3oH vyacTtot

Ha BbIBop akcenepomeTpa okasblBaeT BMSHWE TakKe Takas ero xapakrepucTuka, kak OCHOBHas YactoTa
pe3oHaHCHbIX konebaHui. IHdopmaumio 06 OCHOBHOW YacToTe pe30HaHCHBIX KonebaHun akcenepomeTpa npeao-
cTaBnsieT ero nsrotoeutenb. B cootBeTcTBMM € TpedoBaHuammn FTOCT MCO 5348 ocHoBHasi YacToTa pe30HaHCHbIX
konebaHun gormkHa bornee YeM B NATb pa3 MpeBbILAaTh BEPXHIOK rpaHnLy Anana3oHa YacToT M3mMepeHun (B
cnyyae nokansHon Bubpauwmm ato 6yaet coctasnats 7000 Iu). [ins akcenepoMeTpoB Nbe303MEKTPUYECKOro TUna
YyacToTa pe30oHaHCHbIX konebaHuin JomkHa ObITh eLLe MHOTO Bhille Yka3aHHoW, — B ngeane 6onee 30 klu, —
YTOObI MMHUMU3MPOBATbL BEPOSITHOCTb MCKaXXEHWI BCIEACTBME CABWIa HyJIEBOrO YPOBHS (CM. 6.2.4).

MpnmMedyaHune—He cnegyeT nyTaTb OCHOBHYIO YacTOTY pe30HaHCHbIX KonebaHui akcenepomeTpa ¢ pe3oHaH-
CHOW YacTOTOW akcenepomMeTpa nocre ero ycTaHoBku Ha obpabaTtbiBaeMyto AeTanb v pyyHyro MallnHy — nocrnegHss
XapakTepucTvka onpeaenseTcs CBOMCTBaMU CUCTEMbI KpenneHns akcenepomeTpa. Ha npaktvke pesoHaHC Takoro ycrta-
HOBIIEHHOro akcernepomeTpa byaeT nexaTtb CyLeCTBEHHO HMXE OCHOBHOWM pPe30HAHCHOM 4acToThbl (CM. 6.1.4).

6.1.2.4 BnuaHue maccol akcenepomeTpa

Mocne kpenneHusa akcernepomeTpa Ha BUOPUPYIOLLYIO NMOBEPXHOCTb XapakTepUCTUKM BMOBpaumumM aTomn
NOBEPXHOCTU NpeTepneBaloT U3MeHeHUs. YeM MeHbLLIEe Macca akcenepomMmeTpa, TeM MeHbLUe ByaeT ero BnusHue
Ha Bubpauuto (cMm. 6.1.5).

6.1.2.5 BHelHuve cakTopbl

Mpu BbIBOpE akcenepomeTpa, NpeaHasHayeHHoro A paboTbl B 0CObbIX YCNOBUSIX OKpYXatoLLen cpeapl,
HeobXx0AMMO NPMHUMATL BO BHUMaHUe YyBCTBUTENBbHOCTL KO3dhduumMeHTa npeobpas3oBaHns akcenepomeTpa K
TemnepaTtype, BNaXXHOCTU U APYrMM BHeLHUM chakTopam (cm. FTOCT UCO 8041).
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6.1.3 MecTta ycTaHOBKM aKcenepomMeTpoB

CornacHo 'OCT 31192.1 namepeHnus Bubpaumm cnegyet NpoBOAUTL B HEMOCPEACTBEHHOM OrIM30CTM OT TOrO
MecTa Ha NagoHu (NTagoHsX), KOToOpoe conpukacaeTcs ¢ BUOpUpyoLLen NOBEPXHOCTLIO. PekoMeHayeTcs ycTa-
HaBMnMBaTb akcenepoMeTp B LIeHTPe 30HbI 0BXBaTa, eCrnv 3TO HE MeLlaeT HopMaribHOMY 06XBaTy PyYHOW MaLLWHbI
(opraHa ynpaeneHus, obpabaTbiBaeMon AeTanm) pykon onepartopa.

lNpoBeaeHWe n3amepeHuii HenocpeacTBEHHO MO NIaAOHbLI 0ObIYHO BO3MOXHO TOMBKO NPY UCMOSNb30BaHWUM
cneupansbHoro agantepa (cM. npunoxenune D). Takon agantep cnegyeT KpenuTb NoA NagoHbo U Mexay nanb-
uamu. Ha npaktuke B 60MbLUNMHCTBE CrydaeB akcenepomMeTp KpendT nMbo B CTOPOHE OT NafoHN, MMBO C HUXHEN
CTOPOHbI PYKOSTKU B TOM MeCTe, KOTOpoe COOTBETCTBYET cepeanHe nagoHn. Ecnu agantep saxvmatoT Mexay
nanbLamu pyKu, akcenepomMeTp AOIMKeH HaXoaAMUTbCA Kak MOXHO Brvke K MOBEPXHOCTU PYKOATKM PyYHOIN MaLln-
Hbl, YTOObI CBECTU K MUHUMYMY YCUIEHUe YrNoBON cocTaBnstoLen Bubpauun. Agantep He OIMKeH MMeTb Cob-
CTBEHHbIX PE30HaHCOB, CMOCOBHLIX OKasaTb BIIMAHUE Ha pe3ynbTaTt u3MepeHuin Bubpauun.

PesynbTaThl 3amepeHuii B pasHblx TOYKax BUOGpUpYoLLE MOBEPXHOCTU HA PacCTOSIHUM, MEHbLUEM, YeM
LUIMPMHA NagoHMW, MOTYT CYLLECTBEHHO OTnM4aTbCs Apyr OT gpyra. B yacTHOCTW, 3TO xapakTepHO AN PyYHbIX
MaLLMH ¢ BOKOBbLIMU PYKOSTKaMM (4acTo BCTpeYalLWMMUCS, Hanpumep, y YrioBbiX WNgOBanbHbIX MaLUWH),
OCOBEHHO Korfa XeCTKOCTb UX KpenneHus K Kopnycy py4YHON MaluuHbl Mana. B aTux crnyyasx pekomeHgyeTcs
yCTaHaBNMBaTb aKcenepomeTp B ABYX TOUKax (Mo obenm cTopoHam nagoHn), 4Tobbl TOTOM Ans NofyYeHns OLeH-
K1 BUOpaLMOHHOIo BO34eNCTBNSA yCpeaHUTb pe3ynbTaTbl ABYX U3MEPEHNIA.

[ns py4YHbIX MaLLMH MHOTUX BUAOB TOYKM Y HanpasreHns U3aMepeHuns fiokanbHon Bubpaumm, ucnonbaye-
Mbl€ B NpoLiecce UCNbITaHW Ans 3asBrneHns BUBpaumoHHON XapaKTepUCTUKN MaLUWHbI, MOTYT BbITb onpedeneHbl
B COOTBETCTBYHOLUMX UCNbITATENBHbIX KoAax no Bubpaumm (cm., Hanpumep, FTOCT 30873.2 —TTOCT 30873.14, [1]
1 npunoxeHune A). TOUYKM U3MEPEHMS B UCNbITaTENbHbIX KO4AX YCTaHaBNMBAOT MCXOASA U3 KOHKPETHbIX Lienen
n3MepeHn (4acTo B HarnpaseHMn TONbKO OAHON OCK), NO3TOMY OHU He Bcerga byayT yaoBneTBOPATh Lensm
OLEeHKV BUBpaLMOHHOM 3KCno3uumm 3a cmeHy. OaHako npu Bbibope Touek 1 HanpaBneHni M3amepeHns Bubpaumm
Ha paboyem MecTe None3Ho CPaBHUTL MX C TEMU, YTO ObINM NCMONBb30BaHbI B NPOLECCE UCTbITaHWI ANs 3asBne-
HWS BUOPaLMOHHbIX XapaKTePUCTUK PYYHbIX MALLVH.

6.1.4 KpenneHue akcenepomMeTpoB

6.1.4.1 O6Lwme nonoxxeHns

AkcenepomMeTp Ha BUOPMPYIOLLYIO MOBEPXHOCTL CrieayeT yCTaHaBNuBaTh XecTko. bonee nogpobHble cee-
AEHVS 0 HEKOTOPbIX cnocobax KpenneHns AaHbl B npunoxkeHny D. V13 BO3MOXHBIX CMOCOB0B KpenneHns cneayet
BbIGMPaTh TOT, KOTOPLIN 0BecneunBaeT HagexHYo MKCaLmIo akcenepoMeTpa Ha BUOPUPYIoLLIEN NOBEPXHOCTU, HE
MeLlaeT paboTe py4yHON MaLLUHBI U HE OKa3bIBaET BIMAHUS Ha U3mepsieMyto Bubpaumio. Kaxxapi cnocob kpenre-
HUS UMEeeT CBOM OCTOMHCTBA M HeQOCTaTKW, MOSTOMY €ro BbiIOUpatoT B 3aB1UCMMOCTU OT KOHKPETHOW CUTyaLmn.

Cucrema KpenneHns He JoMmKHa YXyALWaTh IMHEWHOCTb YaCTOTHOW XapaKTepUCTUKM U3MEPUTESNTIBHOIO TPak-
Ta, T.€. OHa He AorkHa ocnabnsaTb UK yeunmeaTb OTAENbHbIE COCTaBMAOLWME BUBpaLIMKU U HE A0IMKHA BHOCUTL
pPEe30HaHChI MO BCEMY AMana3oHy YacToT u3MepeHnin. HapgexxHocTb domkcaumm AaT4mKkoB crieqyeT TwaTenbHO Npo-
BepsATb Kak 40, Tak 1 Nocne NpoBeAeHNs U3MepeHnii.

AkcenepomeTp, yCTaHOBMEHHbIV Ha PyYHYIO MaLLUHY Unu Ha obpabaTtbiBaemyto AeTarb, B TOW U UHON
cTeneHu 6yaeT MeluaTb onepaTtopy BbINONHATL ero paboTy. [oaToMy KpenneHue cregyeT BbIMOSHATL TakUM 06-
pa3oM, 4Tobbl HeyaobCTBa, MPUYMHAEMbIE OnepaTopy, BbINn MMHUManbHLI. [1na 3Toro pekomeHgyeTcs nepeq
N3MepeHnaMM NPOBECTU HabMNIDAEHUS 3a TEM, Kak MIMEHHO ornepaTop AEPXKUT PYYHYHO MaLLnHY unn obpabatbisa-
emyto getanb, 4Tobbl BbIOpaTh Hanbonee Noaxoasiume TOYKM YCTaHOBKM 1 HanpaBeHNs OpueHTaLmnm akcenepo-
METPOB. AT TOYKN U HaMpaBrieHWs N3MepeHNst 4OMKHbI BbITb 3adUKCMPOBAHBI.

OuyeHb BaxHO, 4TObbI yCTaHOBKa akcenepomeTpa He npyBena K yXyALleHUo KOHTPOISA CO CTOPOHbI onepa-
Topa 3a paboTon PyYHOWN MaLLMHbI 1 HApPYLLEHWsM yCrnoBun 6e3onacHocTu ero paboTbl. Hepeako Hannydlwee
MECTO ANns n3mMepeHnin coBnagaeT C NoMnoXeHNeM BblkItoyaTens pyvyHon MalumHel. CnegyeT yoeantbes, 4To
AaTymKn BUBpaLmmn, CUCTEMbI UX KpENmneHUs 1 CoeauHUTENbHbIE Kabernu He NPenaTCTBYIOT yNpaBAeHNo PyYHON
MaLLUMHON B npoLecce ee paboThbl.

6.1.4.2 KpenneHne Ha NOBEPXHOCTb C YNPYrMm NoKpbITUEM

Ecnu pykosiTkKu py4HOWM MaLUMHbI MOKPbIThLI MAMKMM MaTepuanoMm, BubponepeaaToyHble CBONCTBA 3TOro Mno-
KpbITus 6yayT 3aBMCeTb OT CUIbl, AeNCTBYIOLLEN Ha HErO CO CTOPOHbI CUCTEMbI KpEMMeHns AaTtynka Bubpauum
(oanee — patuumk). NoaTomy HeobxoamMMo y6eamTbes, UTO pe3ynbTaThl U3MepeHnsa Bubpaumm He GyayT 3aBuceTb
OT ynpyrux CBONCTB MaTepuana. Ecnv n3secTtHo, 4To MaTepurasn NoKPbITUSA He BbI30BET ocnabneHns BO3OeNCTBUS
BMOpaLMK, TO NpU yCTaHOBKE AaT4MKa:
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- criegyeT yoanutb YacTb MOKPbLITUA B TOM 06nacTu, rae foSmkeH ObiTb YCTaHOBMEH OATHUK, UITU

- 3aKpenuTb JaTymK TakuM 06pa3om, 4Tobbl ynpyrin matepuran Obii NONTHOCTBIO CKaT No4 AENCTBUEM CUTbI
CO CTOPOHbI KpenneHusl.

OObIYHO Takue JencTBUsSI oNpaBAaHbl, MOCKOSbKY YNPYrMe NOKPbITUS Ha PYKOATKAX PyYHbIX MaLLWH, Kak
npaBuno, NpegHa3Ha4vyeHbl He AN CHWXKEeHUS BMOpaLmm, a TONbKO ANs yrny4lleHWs YCrOBUA KOHTaKTa pyKu C
pykositkon™.

Ecnun xe ynpyroe nokpbiTve B TOW UM MHOW CTeNeHn ocrnabnseTt Bo3gencrame Bubpauum (Hanpumvep,
TOSLLMHA NOKPbITMSA AOCTAaTOYHO BENWKa), Toraa AaTyuk cneayeT ycTaHaBnMBaTh C MOMOLLLIO aganTtepa [cm. D.2
(npynoxenue D)), yaepxuBaemoro Ha BUBpMpYIOLLEN NMOBEPXHOCTM pyKOKW onepartopa. [ns coxpaHeHus Hens-
MEHHOTO NOMOXEHWS afanTepa B MPOLIECCE U3MEPEHUI peKOMEHAYETCSA (PUKCMPOBATb Ero C MOMOLLIbIO M30MALM-
OHHOW NEHTbI, HAMOTaHHON 0e3 HaTsPKeHWs1 BOKPYr aganTtepa U PYKOATKU PyHHOW MaluuHbI. JaHHbIR cnocod
KpenneHus Goree crnoxeH, HO OH obecrneynBaeT nonyveHre 6onee TOYHbIX M3MEPEHUI peanbHO OENCTBYHOLLEN
BMOpauum.

6.1.4.3 KpenneHwne k pykosiTkam unm 3aoHam obxsaTa, M3rotToBfEHHbIM U3 NTENKMX YNPpYrmx Matepuanos

Ecnn pyKkosiTkm mnmM 30HbI ODXBaTa pPyYHOW MalUWHbI M3rOTOBMEHbLI U3 NErKUX YNpyrnx marepuanos
(Mpymep — NNacTMKoBble DOKOBbLIE PYKOATKM LUNNEOBASbHbIX MALLMH HEKOTOPbIX MOAENEeN), yCTaHOBKa Ha HUX
0aT4YNKOB MOXET ObITb OCYLLIECTBIEHA C MOMOLLBIO KIes.

6.1.5 Macca akcenepomeTtpa

YcTaHoBKa akcenepomMeTpa Ha BUOPUMPYHOLLLYHO MOBEPXHOCTb BIMSIET Ha XxapakTep Bubpauun. Yem 6onbLue
npucoegMHeHHasa Macca gaTtyvka, Tem bornee cyLecTBeHHbl naMmeHeHus. Ecnn obas macca akcenepomeTpa
(akcenepomeTpoB) 1 CUCTEMBI KpenneHus cocTaBnseT MeHee 5 % Macchl 06bekTa (PyKOSTKM PYYHOM MaLUUHbI
unun obpabaTtbiBaeMon getanm), K KOTOPOMY OH MPUKPENIEH, AaHHbIN 3¢hdEKT MOXHO HE NPUHMMATL BO BHUMA-
HYe.

MpwumedyaHune— Ha npaktnke MOxHO OOUTLCS TOro, YTOObl Macca Bcel CUCTEMBI AN U3MEPEHUIN TPEXKOM-
NMOHEHTHOW BMGpaumn He npeBbiwana 30 T.

Mpn HaNMYMM COMHEHUI B TOM, OKa3bIBaeT N Macca AaTyuvka BrmsHue Ha Bubpauuio, cregyeT npoBecTy
TaKyto NPOBEPKY:

- IPVIKPENUTL aKcenepomeTp (akcenepoMeTphbl) K pyKOSiTKE py4HON MalLuHbI (k obpabaTtbiBaeMow AeTanu) u
NpoBeCTN n3mMepeHue Bubpaumu;

- YCTaHOBUTb Ha Py4Hyto MalLnHy (obpabaTtbiBaemyto AeTanb) B6NM3n akcenepomeTpa AOMONHUTENbHYI0
mMaccy, 6rnm3kyto K Macce akcenepomeTpa, U NOBTOPUTb U3MEPEHNS;

- €CN1 NOSYYEHHY0 Pa3H1Ly B pesyrnbTaTax U3MepeHnin Herb3s OTHECTU TOMbKO K CTAaTUCTUYECKMM NOrpeLL-
HOCTSIM, ANs NpOBeAeHUs u3MepeHuin HeobxoaMMOo BbIbpaTh akcenepomeTp (CUCTEMY KpenneHus) MeHbLLEN
macchbl.

6.1.6 UamepeHUs TpeXKOMNOHEeHTHOW BUGpauun

Mpy n3mepeHnsix TPEXKOMMOHEHTHOM BUOPpaLmm xenaTerbHO UCMOoNb30BaTh 6a3nLEHTPUYECKYIO CUCTEMY
koopauHar, kak onpegeneHo B FOCT 31192.1. OgHako B HEKOTOPbLIX CUTYaLMSX U3MEPEHNE TPEX COCTaBMSIOLLNX
BMGpaLMN HEBO3MOXHO NN He ABNseTcst HeobxoammbiM. B Takmnx cnyyaax FTOCT 31192.1 npegycmartpusaeT
NPUMEHeHNe COOTBETCTBYIOLLIEro KO ULMeHTa, NO3BOMSAIOLLETO pe3yrbTaTbl UIAMEPEHUA OAHO- UM ABYXKOM-
MOHEeHTHOW BMOpaLum nepecunTaTh B OLIEHKY MOSHOM BUOpauum.

3HaueHwue koadrLmeHTa OMKHO HaxoauTbes B HTepeane oT 1,0 (ecnn HanpasneHue AencTend BUbpa-
Lum1, B KOTOPOM BbINO NPOBEAEHO N3MEPeHVe, ABNSeTCS JOMUHUPYIOLWMM) Ao 1,7 (ecnn BCe HanpasneHns gew-
CTBMSA BUOpaummn paBHonpasHbl). HanpaeneHne gencTems Bubpaumm MOXHO CHUTaTb AOMUHMPYIOLLMM, Koraa BUb-
pauus no Kaxxgomy 13 AByX ApYyrMx HanpaeneHuin He 6yaet npesbiwaTh 30 % Bubpaumm B 3TOM HanpaBrieHuu.
N3mepsaTb BUOpaLMIO TOMLKO B OA4HOM HanpasneHny 4onyckaeTcs NuLLb Toraa, Koraa 9To HanpasneHune aBnseT-
€S OMUHUPYHOLLUM.

lMpumepnbi

1 Ecnu npu o6pabomke u3denusi e20 NoJslIoKeHuUe 8 pyKax orepamopa HenpepbIeHO U3MeHsiemcsi (Hanpumep,
npu obpabomke He6obWUX AemaJiell Ha wWUgosasibHOM cmaHKe), Osisl NoslyYeHusi npedcmasumesibHOl OUEeHKU
eubpalyuoHHo20 e030elicmeusi MoXem okazambcsi 00CmMamoYHbIM rnposedeHue usmepeHull subpayuu 6 0OHOM
HanpaersneHuu.

D) M3BECTHO, YTO B HEKOTOPbIX cny4yadax nnoxo nouo6paHHoe NOKpbITNE crnocobHo aaxe ycunneatb nepenaBaemMyro
Bm6pau,vno Ha onpeneneHHbiX YacTtoTax.
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. 2 2 2 .
Toza0a oueHKy nosHoli eubpayuu ap, = \/ A, t ahwy + @pw, nonyvarom Ha 0OCHoge usMepeHul 0OHOKOM-

MOHeHmMHou euﬁpauuu ahw,measured’ Komopyr cHumarom npedcmaeume.anou onst ecex mpex HanpasJsieHUU 6a3u-
UeHmpu4yecKou cucmemsbli KOOanHam, m.e.

2 2 2 _ —
apy = \/ ahw,measured + ahw,measured + ahw,measured - 3 ahw,measured - 1’73 ahw,measured .

Moamomy Ans oyeHku nosiHoU subpayuu cnedyem ucrnosib308amb Ko3ghguyueHm 1,73 (npubnuxxeHHo 1,7).
Takum o6pa3om, oyeHka nosiHol eubpayuu 6ydem nony4eHa yMHOXXeHUEM U3MepeHHO20 3Ha4YeHUs1 OOHOKOMITOHEH-
mHol eubpayuu Ha kKoaghgpuyueHm 1,7.

2 [IpedsapumernbHbie uamepeHus Os1si 6emoHosiIoMa rnokasbiearom, Ymo Haubonbuwel ssenssemcs eubpayus
a4 dominant € €€PMUKaNbLHOM HanpaesieHuU, 8 Mo epeMsi Kak eubpayusi o 8pyaumM HanpassieHUsIM He npeebiwaem
30 % 3mozo 3HaueHusi. B 0aHHOM cilyyae oueHka nosiHol eubpayuu 6ydem nony4yeHa u3 8bipaxeHusi

B 2 2 2 _ 2 _ ]
ap= \/ahw,dominant+(013 ahw,dominant) +(0,3 ahw,dominant) = \/1+2><0!3 Qpw,dominant = 1,086 8pw,dominant -

B daHHOM crly4yae 3HavyeHue KoaghgpuyueHma 6ydem cocmaesnsimb 1,086 (npubnuxeHHo 1,1). Takum obpa-
30M, oueHKa noJsiHoli subpauyuu 6ydem nosly4eHa yMHOXeHUeM U3MepeHHO20 3HavyeHusi subpayuu 6 OOMUHUpPYHO-
weM HarnpassieHuu Ha koagpgpuyuenm 1,1.

6.1.7 OgHoBpeMeHHble U nocnefoBaTesSibHble U3MepPeHns

MpennoyTMTENBHO NPOBOAUTL N3MEPEHMS BUOPALIMM MO BCEM TPEM HanpaBrneHusM (OCAM X, ¥ U Z) cpasy.
OpHako pyYHble MaLLVHbI HEKOTOPbLIX MOAerNel NO3BOSIAT MPOBOAUTE M3MEPEHUS TOMLKO B O4HOM Hanpasrie-
HUK. Kpome Toro, ogHOBpPEMEHHbIE N3MEPEHWS TONBKO B OHOM HanpaBneHUn pekoMeHayeTCsi NPOBOAUTL A1
O4Y€eHb NErkMx 06 bEKTOB, MOCKOSTbKY 3TO NMO3BONUT COBMOCTM YCOBME MAriocTy 06LLIE MacChl akcenepoMeTpoB
N CUCTEMBbI KPEMITEHMS MO CPABHEHUIO C Maccon 06bekTa (pyKosTku, obpabaTtbiBaeMon getanm).

Ecnn namepeHus npoBoasaT nocriegoBaTeribHO, HE00X0ANMO, UTOObI ANS KaXkaoro usMmepeHus Bubpaunm
(o ocam x, y 1 z) Bce paboune ycrnoBusi BGbiniv HEU3MEHHBIMMN.

6.1.8 YacToTHasa KoppeKumsa

YacTtoTHas koppekums s nokanbHorn Bubpaumm —no FOCT 31192.1 uTOCT NCO 8041.

YacToTHasi KoppeKumst MOXeT ObITb peannaoBaHa nocpeacTBOM:

- aHanoroBbIX pMNbLTPOB;

- undbpoBoK hUNbTPALLMM BPEMEHHOIO CUrHana;

- UICMONb30BaHNsi BECOBbIX KO3(hDULIMEHTOB A4S CNEKTParibHbIX COCTaBMAOLLNX B TPETbOKTABHBLIX UITN y3-
KUX norocax 4yacror.

Mpy NpMMeHeHUN LMdPOBLIX METOA0B 006paboTku curHana, Takmx Kak umdposasi hunbTpauus, aHanms ¢
ncrnonb3oBaHneM bbicTporo npeobpasoBanus Oypbe (BINP-aHanu3) n op., BaxkHO, YTOObI BbIOPaHHbLIE NapameTpbl
06paboTkm obecneunBany NoMyyYeHMe TOYHbIX pe3ynbTaToB BO BCEM AMana3oHe YacToT oT 5,6 oo 1400 'y, Ans
MOJSTy4EHMS XOPOLLEro pa3peLLeHUs] MO YacToTe B HA3KOYACTOTHOM 0b6nacTv AvanasoHa AfIMTeNbHOCTb U3MEPEHNS
OOIKHa ObITb He Huke 20 ¢, a AN NOoNyYeHMs TOYHBIX OLLEHOK COCTaBMNSALMX Ha BbICOKUX YacToTax Heobxoan-
MO, YTOObI YacToTa BblGopku bbina He Huke 3600 Iy,

Mpu npuMmeHeHnn Brd-aHanmsa Heo6XxoaMMO CMOMb30BaTL COOTBETCTBYHIOLLME BPEMEHHbIE OKHa. B crny-
Yyae HenpepbIBHO paboTatoLLMX MALLWH BpaLLaTENbHOMO MK yaapHO-BpaLLaTensLHOro AENCTBMSA B Ka4ecTBe Bpe-
MEHHOIO OKHa PEKOMEHAYETCS X3HHUHI (OKHO XaHa). [nst py4YHbIX MallVH yaapHOro AencTBus, rge yacrora
yAapoB (YNCNo yoapoB B CEKYHAY) MEHbLUE OECATMKPATHOrO pa3peLleHmnst Nno yactote (Mpu aHanmse B y3KuX
nonocax 4acToT), criefyeT pacCMOTPETb BO3MOXXHOCTb UCMONb30BaHUS OKOH APYroro Tvna. Onsa pyyYHbIX MaLumvH
C OYEHb HM3KOW YacTOTOM yAapoB, HAaNpuUMep, MEHbLLEW UM PABHOW pa3peLLEHMIO MO YacToTe, pekoMeHayeTcs
aHanms ¢ NCnosib30BaHMEM 3KCMOHEHLMANbHOIO OKHa CO CriegsLLMM 3amnyCKOM.

6.1.9 Ucnonb3oBaHWe yCTPOMCTB 3anucu AaHHbIX

O6bIYHO peEKOMEHAYETCA OCYLLLECTBNATbL 3annCh CUrHaNoB BUOpaLMmM — 3TO NO3BONSET NPoBOAUTL obpa-
BOTKY O4HUX U TEX XKe AaHHbIX pa3HbIMK criocobamu.

3anncb AaHHbIX MOXET ObITb peanv3oBaHa Inbo B aHanorosom, nnodo B LumMdgposom Buae. B nobom criydae
HeobxoaMMo 06ecneunTb AOCTaTOYHbIA AMHAMUYECKNIA AMana3oH 3anncu, YTodbl COXpaHWUTb AaHHble 6e3 NoTepb
BO BCEM AMana3soHe 4acToT. [Insi aHanoroBbIX yCTPONCTB 3anncy xapakTepeH AUHaMmndeckunii amanasoH oT 40 o
50 ab, npy KOTOPOM HU3KOYaCTOTHbIE COCTaBMSIOLLME CUrHaNa BUbpoyckopeHnsi 06bIYHO TEPSAIOTCSA B LUYME Mar-
HWUTHOW NeHTbl. LindpoBble cucteMbl 06ecnevmBaloT NyyLllmne XxapakTeprUcTUKKL MO ANHAMUYECKOMY AMana3oHy, HO
HeoOX0AMMO 3TOT AManasoH UCMOSb30BaTh ONTUMAaIbHbIM 06pa3oM.
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HekoTopble aHanoroBble M HEKOTOPbIE LMAPOBLIE CUCTEMBI 3aMUCY UCTIONB3YIOT METO CXKaTus AaHHbIX ANs
YMEHbLLUEHMS MECTa, 3aHMMaEeMOro UMK Ha HocuTerne. NpuMeHATb Takue CUCTEMbI MOXKHO TOSBKO B TOM Cry4ae,
€CI JOKa3aHo, YTO 3TO He NPUBOANT K CyLLLECTBEHHbBIM NOTEPSIM MHpopMaLmK.

MamepuTenbHasi annapaTypa, B COCTaB KOTOPOW BXOOUT YCTPOWCTBO 3anncy AaHHbIX, 4OMKHA YOOBMNETBO-
psTb TpebosaHmnam FTOCT NCO 8041.

6.1.10dnana3oH uamepeHnn

BOnbLIMHCTBO N3MEPUTENBHBIX MHCTPYMEHTOB MO3BOMSAOT NOMb30BaTENt0 BbIOUpaTh AnanasoH UsMepeHni
yCKOpEHWUsi. ATOT BbIOOP creayeT OCyLLECTBAATL B MPOLIECCE BbIMOMHEHNS NPOBHbLIX n3MepeHuid. [nga nonyyeHums
ONTUMarnbHON XapakTePUCTUKM NO COOTHOLLIEHMIO CUrHaN/LLyM BbIBUpaloT HAMMEHbBLLWI U3 BO3MOXHbIX Ananaso-
HOB U3MEPEHUI, HE JOMYyCKas MPU 3TOM NOSIBIIEHUS NEPErpy3oK.

6.1.11 Bpems ycpeaHeHus

[nst nonyyeHusi cpegHeKBaapaTUYHOMO 3Ha4YEHNS1 KOPPEKTUPOBAHHOIO BUBpOycKopeHns Bubpauuio ycpea-
HSOT Ha Neproae HOPMarbHOIo NCMONb30BaHMS PYYHOW MaLLVHbI UK Ha Neproae KOHTakTa onepartopa ¢ obpa-
DaTbiBaeMon AeTarbto C MCNoNb30BaHMEM OnepaLym JIMHENHOMO MHTErPUPOBAHWS.

OkcnoHeHumansHoe uHterpmpoBanme (cm. FOCT 31192.1 nTOCT UCO 8041) gonyckaeTcst UCMONb30BaThb
TONbKO B Cryyae, eCriv curHasn BMbpaumm sBnsieTcs CyLLECTBEHHO CTaLMOHaPHbLIM.

6.2 Bo3aMoOXHble UCTOYHUKN OLLMOOK NpU NpoBeAeHUN NU3MEPEHUN

6.2.1 CoeanHeHun kabena

Ha npaktuke 60nbLUNMHCTBO Npobnem Npu M3aMepeHun nokarnsHOM BUbpaLmm CBA3aHO C Ka4eCTBOM coeanHe-
HWS aKcenepomeTpa C curHarnbHbIM kKabenem. Heobxoammo y6eanTbes, UTo Bee kabernbHble CoeaMHEHWS BbINOS-
HeHbl HaOEeXHO, a caM kabenb He MMeeT Kaknx-nMbo noBpexaeHuni. B yacTHOCTH, Heobxoanmo yoeauTbes, YTo B
npouecce paboTbl py4yHOW MaLLMHBI (B NpoLecce 06paboTkv AeTanm) B MECTE COEAMHEHMS Kabens ¢ akcenepo-
MEeTPOM He HabnaaTCs Ype3MepHbIe MEXaHUYECKNE HaMPSHKEHWS.

lMnoxoe coeanHeHVe MOXET NPUBOAUTL K OTCYTCTBUIO CUrHana, Yto, B CBOK o4epeb, MOXET ObITb UHTEP-
NpeTUpPOBaHO Kak OTCyTCTBME BUBpaLmn. A KpaTKOBpeMEHHbIE MOTepU KOHTakTa ByayT NposiBASATLCS Kak caBUMm
HYJIEBOrO YPOBHS, B MPOMEXYTKax MeXay KOTOPbIMU CUTHaI BbIrMSAUT HOPMarbHO.

MoBpexaeHne akpaHMpYIoLLIEN ONNeTKM Kabens MOXeT Bbi3blBaTb MOSBNEHNE SMEKTPUYECKUX HAaBOAOK, YTO
OyaeT NpUYMHONM BLICOKOTO YPOBHS COCTaBMSLINX HA YacToTe ceTu. [N anekTpuyecknx pyYHbIX MaLlLvH, Y
KOTOPbIX AOMUHMPYIOLLME COCTaBNsoLLmMe BUbpaumm obbIYHO NexaT Ha YacToTe HaNPsPKEHUS CETU UIN ee rapMo-
HMKax, 0OHaPYXWUTb AaHHbIV BUA NoBpexaeHus byaet ocobeHHo TpyaHO. [is Nbe303NeKTPUYECKMX aKcernepo-
MeTpPOB, TPEBYIOLLIMX UCTIONBb30BaHMS COrMacytoLLEro yCUnmTerns C BbICOKMM BXOAHBIM UMMNEAAHCOM, NOTePS KOH-
TaKTa B Lienuv 3a3eMIieHns Kabensi MOXeT Bbl3BaTb O4EHb BbICOKME HAaBOAKM HA YacTOTE NUTaHWS ANIEKTPUHECKOM
cetn.

6.2.2 BnusHue aneKTpoMarHUTHbIX nonen

OnekTpuyeckme, MarHUTHbIE Y ANEKTPOMAarHUTHbIE MOJIS HE AOIMKHbBI OKa3bIBaTb BIIMSHWA Ha pe3ynbTat
namepeHui. NMpu HanNMYMM eMKOCTHOW UM MHOYKTUBHOW CBA3M MEXAY CUrHanamMmm BNnsiHne Henm30eXXHbIX aMeKT-
POMarHUTHbIX MOMEX MOXET ObITb YMEHBLUEHO NPUMEHEHNEM CNEAYOLNX MEP:

- 3KpaHMpoBaHneM kabenen;

- UICMONb30BaHNEM BUTbIX kKabenewn;

- 3a3eMJIEHMEM IKPAHNPOBAHUSA CUrHANBbHOIo Kabens TONbKO C OO4HOMO KOHLLa, 06bIYHO CO CTOPOHbI YCUK-
Tens;

- UCMONb30BaHMEM AaTymKa C BbIXO4aMu, CUMMETPUYHBIMU OTHOCUTENBHO 3eMinn, U AnddepeHLansHOro
yeunurtens;

- HegonyLLeHeM NPoknaablBaHNS CUrHanbHOro kabens napannensHo kabensm cucTeMbl NUTaHUS;

- obecneyeHneM ANEKTPUYECKON N30NALMM MEXOY akCernepoMeTpoM 1 BUOPUPYIOLLIEN NOBEPXHOCTLIO.

6.2.3 TpuboanekTpuyeckue siBrieHUs

Kabenu nameputenbHON CMCTEMBI HE JOIMKHbI MOABEPraTbCs BO3OENCTBUIO BUOPALIMOHHBIX HANpsbKeHU
BbICOKOW aMNnTyAbl, OCOOEHHO A1 CUCTEM C 6OMbLIMM BHYTPEHHNM COMPOTUBIIEHWEM, TAKUX KaK Nbe30aKkcere-
pOMETP, NOCKOJbKY NogobHble AecbopMauum NPUBOAAT K NOSBIIEHNIO NAPa3UTHBIX 3NIEKTPUYECKMX CUrHASOB.
MoaTomy kabenu JOMmKHbI ObITb HAAEXHO 3aKpenneHbl Ha BUOPUPYIOLLIEN NOBEPXHOCTM B TOUKE, HAXO4SALLENCS
nobnM3ocTn OT akcenepomeTpa (HanpMMep, C MOMOLLbIO U30NALMOHHONM NEHTHI). [iNsi THEBMATUYECKMNX PYYHbIX
MaLLVH 0BbIYHO XOpoLLMI addekT AaeT dukcaumsa kabensa yepes paBHble PacCTOAHWSA BAOMb JIMHAM Nogayn
cXaToro Bosayxa.
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6.2.4 CaBUWr HyneBoro ypoBHS

BosgencTere Ha Nbe303MekTPUHECKUI AaTYUK BbICOKUX YCKOPEHUI Ha BbICOKUX YacToTax, Hanpumep npwm
paboTe py4yHOI MaLLWHbI yaapHOro AercTBUSA 6e3 crucTembl 4EMNUPOBAHMS, MOXET BbI3BaTb MOSIBIIEHWE CABUra
HYNIEBOIrO YPOBHS, MCKaXatoLLEro curHarn Bnépauum Takmum o6pasom, kak 6yaTo B HEM NosiBUNack SOMNONMHUTESb-
Hasi HU3KOYaCTOTHas cocTaBnALasi. 3TO UCKaXKEHNE NPOMCXOOUT BHYTPY AaT4uKa BCNeaCTBUE MEXaHUYECKON
neperpy3kun ero Nbe303IEKTPUHECKOrO anieMeHTa. YTo0bl M3bexaTb NOSIBIEHWS COBUMa HYJIEBOMO YPOBHS, MOXHO
NCMONb30BaTh MEXaHNYECKMIN punbTp (CM. NpunoxeHue C).

Hanuume cosvra HyneBoro ypoBHS B MEPBYHO o4epeab HAabM4aeTcsl B HU3KOYACTOTHOM AManasoHe HUXKe
YacTOThbl y4ApPOB PYYHOW MaLLUMHbI, U €0 JIErko 0GHapY>XUTb MNP YaCcTOTHOM aHanu3e BUOpaLIMOHHOIo curHana rno
XapaKkTepHOMy BuAy crnekTpa B 0011acTu HUKHMUX YacToT (Y4acTKy, HanoMMHaLEeMY Mo OOPME NbIDKHBIA CKIOH
WM cnexkTp rvKKep-LLyMa ¢ HepeanCcTUYHO DOMNbLLVMM 3HAYEHNEM SHEPTUM HU3KOYACTOTHOW BUbpaumu). MNpeob-
pa3ys cpeqHeKBagpaTUYHOE 3Ha4YEHNE HEKOPPEKTUPOBaHHOIO BUBpOyCcKopeHus @ B nepemMelleHune d no gopmy-
ne d = al(40f), roe f — LeHTpanbHasa YacToTa Mosiockl aHanuaa, NonyYarT NPU3HAK, MO KOTOPOMY MOXHO
CcyauTb 0 Hannumn casura. Ecnm paccuntanHoe no npyBegeHHON hopmyrie nepemeLleHme 04EBUOHO NpPeBbILLa-
eT Habnogaemoe aBwxkeHne gatyvka (Hanpumep, 6onee Yem B ABa pasa), 3TO CBMAETENBCTBYET O TOM, YTO C
GonbLUOK foNen BEPOATHOCTN MMEET MECTO CABUI HYNEBOIO YPOBHSI.

XOTH Hanuuue casura HyneBoro ypoBHsSt MOXXHO OBHapY»KUTb U3 aHanmM3a HU3KO4YaCTOTHbIX COCTaBMSIIOLLMX
BMOPALIMOHHOIO CUrHana, OH OKa3bIBaeT BNUSIHNE Ha BECb CMEKTP BMOpaumm B Lieriom. Moatomy nobble namepe-
HWSA, AN KOTOPbIX HAOMAaeTCs JaHHbIN 3EEKT, AOMKHbI ObITb MPU3HaHBI HENPUroaHbIMU. He cneayeT nbitatb-
Cs1 UICMOMb30BaTh Pe3ynbTaTbl UIBMEPEHUN, B KOTOPbIX SIBHO BUAEH NPU3HaK CABWra HyrieBoro ypoBHsl, yaanss
UNn KakUM-Ninbo 06pa3om KOPPEKTUPYST HU3KOYACTOTHYHO 0ONacTb cnekTpa.

6.3 NpoBepka v NnoaTBEPXXAEHNE XapaKTepUCTUK U3MEePUTENbHOIo TpakTa

6.3.1 PerynsipHble npoBepkun paboTocnoco6HOCTH

Kak g0, Tak 1 nocrne npoBeAeHns NOCNeaoBaTeNIlbHOCTU U3MEPEHNI BECb N3MEPUTENbHBIN TPAKT JOIMKEH
ObITb NPOBEPEH C MOMOLLIbIO BUOPALMOHHOTO KanunbpaTtopa (3TaroHHOro MCTOYHMKa BUOpaLmm), BOCMPOM3BoasiLLe-
ro cvHycounarnbHy BUbpaLuio C U3BECTHBIM YCKOPEHMEM Ha M3BECTHOM YacToTe.

MpwumedyaHue— Ha npaktuke koadduUMeHT npeobpa3oBaHnsl akcenepomeTpa Peako U3MeHsieTcs B
npouecce U3MepeHuit, ogHaKO CaM akcenepoMeTp MOXKeT MoNyuyuTb MexaHudeckue noBpexaeHust. PerynspHele npo-
BEPKM MO3BONMSIOT BbISIBUTE MHUMbIE U3MEHEHUS KOadhdMUMEHTa NpeobpasoBaHnsl U NpU HeOBXOAMMOCTM UCKIOYUTL
HeKoTopble U3MepeHUs.

6.3.2 NpoBegeHue NNaHOBbLIX UCNbITAaHUN ANA NOATBEPXKACHUA XapaKTePUCTUK U3MepPUTENbHOro
TpakTa

XapakTepuCTUKN N3MepUTErNbLHOrO TpakTa crneayeT nepuoanyecku (Hanpumep, Kaxkaple ABa roga) noaTeep-
Xaatb. B npouecce ncnbitaHnii A0MMKHO BbITb NOATBEPXKAEHO, YTO N3MEPUTENBHbLIN TPaKT paboTaeT B Nnpegenax
aonyckos, yctaHoBneHHbIX FOCT NCO 8041.

Mommnmo neprognyeckmx NOBEPOK NCNbITaHNS Ha NOATBEMKOEHNE XapaKTEPUCTUK U3MEPUTENLHOW CUCTEMBI
cnegyeT NPOBOAUTL BCAKUI pa3 Mocre Toro, Kak kakas-nnbo oTBETCTBEHHAs YacTb U3MepPUTENbHON CUCTEMBI
Gbina noaBeprHyTa rpybomy obpalueHuto. Pe3ynbTaTtbl UCTbITaHW AOMKHBI ObITb 3adMKCUPOBaHBI.

7 HeonpeaeneHHOCTb OLEHKU BUOPaLUMOHHON 3KCNO3ULUK 32 CMEHY

7.1 HeonpeneneHHOCTb B U3MEpPEHUUN YCKOPEHUSA

HeonpeaeneHHOCTb pe3ynbTaToB U3MepeHuin BUbpaumm, BO3OeNCTBYIOLLEN Ha onepaTopa, 3aBUCUT OT Aew-
CTBYIOLLMX ANS KaXO0ro KOHKPETHOMO 3MepeHus hakTopoB, TaKMX Kak:

- HeonpeaeneHHOCTb, MPUNUCbLIBaeMas cpeacTBam U3MepPEHN;

- HeonpeaerneHHOCTb KanMbpoBKY;

- Hanuuune aNeKTPUYECKNX NOMeX;

- BMIMSIHWE KPENIeHWs akcenepomMeTpoB;

- BIUSIHVE MacChbl akcenepomMeTpoB;

- BNINSIHWE PacnofioKeHUs akcernepoMeTpoB;

- OTKITOHEHUS pexmMMa paboTbl py4YHON MaLLWHBI OT HOPManbHOro, U3MEHEHWS B No3€ PyK 1 npunaraeMbIx
cunax, CBA3aHHbIX C MPOLLECCOM U3MepeHus (T.e. KpenseHnem akcernepoMeTpoB 1 nogcoeanHeHnemM kabenen);

- U3MeHeHWs B cnocobe paboTbl onepaTopa (6ecco3HaTensHO NPOABASIOLWMXCA N0 BAUSIHUEM TOrO, 4YTO OH
ABMSETCA CyObEKTOM U3MEPEHUI).
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Kpome aToro, Ha HeonpeaeneHHOCTb OBLLEN OLIEHKV BO3AEWCTBUS BUGPaLMK BIMSIOT MU3MEHEHUS, Habnoaa-
eMble B Te4eHne paboyero AHs, Takue Kak:

- U3MEHEHWSI COCTOSIHMS PYYHOW MaLUMHbI M BCTABHOMO MHCTPYMEHTa (Hanpumep, M3HOC LUNMAOoBanbHOro
AncKka MOXeET pe3Ko M3MEeHWUTL BUOpaLmio, BO3OENCTBYIOLLYIO Ha onepaTtopa);

- U3MEHEHUsI B NO3€e M Npunaraemblx cunax;

- U3MEHEHMS B XapakTepncTukax oobekta 0opaboTku (06pabaTsiBaeMoro matepvana).

MpnmevyaHuns

1 HeonpegeneHHOCTb, CBA3aHHAsA C U3MEPUTENbHbIM MHCTPYMEHTOM M KanMbpOBKOW, 3MeKTpUYeckuMy nomMexa-
MW, KpenreHvem u maccoln akcenepomeTpa, obblYHO Mana No CPaBHEHWIO C HeonpeaeneHHOCTbio, 00YCNoBNEeHHOWM
BbIOOPOM TOYEK U3MEPEHNS Y U3MEHYMBOCTbLIO Paboyunx yCroBui.

2 lNpn HakonneHUn AaHHbIX O BO3AEWCTBUM BMOpaLMM Ha KOHKPETHOE MWL XenaTenbHO, M0 BO3MOXHOCTH,
NPOBOAUTL N3MEPEHWS ANSA MaLUWH U BCTaBHbIX MHCTPYMEHTOB pa3HbIX MOKOIEHWI U B Pa3HOM TEXHNMYECKOM COCTOSIHUMN.

3 Ecnu uenbio M3mMepeHnii ABnNSeTCs oLeHKa BO3AeicTBMs BUMOpaumn, cBA3aHHON C BbIMONIHEHWEM KOHKPETHOM
3a4ayvun, UCTOYHMKOM HeonpefeneHHOCTM MOXeT ObiTb Takke pasHuua Mexay onepaTtopamu (Mx KBanudukaumewn, Te-
nocnoxeHuem v 1.4.) (cM. 7.3).

7.2 HeonpepeneHHOCTb B U3MePEHUN BpeMeHU BO34eNCTBUA

HeonpeaeneHHOCTb OLIEHKM BPEMEHW BO3[ENCTBUSA 3aBUCUT OT HEONPEOENEHHOCTY:

- U3MEPEHNI ANTUTENBHOCTM BO3OENCTBUS;

- OLLEHOK Yuncria pabounx UUKIOB B AEHD;

- OLIEHOK BPEMEHW BO3AENCTBUS, COEMNaHHbIX CaMUMK onepaTtopaMu (CM. npuroxenue B); gaHHbIV BUA
HeonpeaeneHHOCTU MOXeT ObITb CreACTBUEM HEMPaBWUITbHOTO MOHMMaHWUsS NMOCTaBMEHHOro Bonpoca (NyTaHu-
uen Mexagy BpeMeHeM UCMOoNb30BaHWs PyYHOW MalUUHbI U BpEMEHEM pearibHOro Bo3AencTeus Bubpaumu), a
TaKKe HETOYHbIX OLIEHOK NEPUOAOB BPEMEHM, B TEYEHNE KOTOPBIX MMESO MECTO Bo3aencTame Bubpauum (cm. 5.5).

7.3 OueHKa HeonpegeneHHoOCTU

VCTOYHMKM HEONPeaeNeHHOCTY 3aBUCAT OT onepaumnm, 4118 KOTOPOoW NPOBOAAT nsmMepeHust. Viccnegosarento
HeobX0AMMO BbISIBUTb OCHOBHbIE UCTOYHWKM BUBpaLmm (Hanpyumep, aucbanaHc amcka wnmdoBanbHOM MallvHbI),
nocne 4Yero NPOBECTU PSS N3MEPEHWIA 118 yCTaHOBIIEHUS pa3Mepa HeoNpeaeeHHOCTU 1 pacyeTa CTaH4apTHOro
OTKITOHEHUS, CBA3AHHOTO C OCHOBHBIMW MCTOYHMKaMM HEONpeaeNneHHOCTU (Hanpumep, Ans WindgoBanbHbIX Ma-
LUMH MOXET OKa3aTbCsl MOSIe3HbIM NPOBEAEHNE U3MEPEHUI AN ANCKOB C pa3HbiMu AucbanaHcamm).

Mpun nony4YeHun oueHkn BUBpaLMOHHON 3KCMO3NLIMM 38 CMEHY HEONpPeAEeNeHHOCTb 3TOM OLLEHKN JOIKHA
ObITb OrpaHNyeHa B 3aB1UCMMOCTU OT MPEUMYLLECTBEHHOTO Buaa Bubpaumu: 20 % onsa crtaumoHapHon BUbpauum 1
40 % ansi Bubpauum B opme MMMyrbCoB (MepexoaHbIX MPoLEeCCoB).

Ecnu uenbto namepeHuin IBNSETCS He OLeHKa BUOpPaLMOHHOIO BO3AENCTBMS Ha KOHKPETHOrO paboyero, a
OLeHKa BO34eNCTBMS NPU BbINONTHEHUM KOHKPETHOM 3a4a4u, TO NS NOSTyYeHUs Takow OLIEHKM creayeT, No BO3-
MOXHOCTW, MPOBECTU M3MEPEHUS C y4aCTUEM, KaK MUHUMYM, TPEX ONepaTopoB. Pe3ynbTaT, KOTOPbIN BHOCST B
NPOTOKOM UCMNbITAHUIA, AOIPKEH ObITb MONYYeH MyTEM apuMETUHECKOro YCPEAHEHWS, MPY 3TOM CrieyeT ykasaTb
TaKKe 3Ha4YeHne CTaHOAPTHOIO OTKITOHEHWS U3MEPEHWIA.

8 PacuyeT BMOpaLMOHHOWN 3KCMO3NLUM 32 CMEHY
SaqaCTyro BO3,D,eI7ICTBVIe BVI6paLI,VIVI Ha pa6oqero B Te4yeHune paGoqero OHA CKNnaabiBaeTCA N3 HECKOJTbKNX

onepauwui. [ns Kaxxgow Takon onepauum j crnegyeTt U3MepuTb MOSTHOE 3HayYeHne Bubpaumm ay, ; U Bpems BO3aen-
ctBua T;. BUBpaLmoHHYI0 3KCNo3nLmio 3a cMeHy A(8), M/C?, paccumTbIBaloT No dhopmyne

A )

rae T,— 6asoBoe 3Ha4eHne BpeMeHHOro nHTepsara 3a 8 4 (28800 c),
N —4ncno onepaumn.
UTtobbl 06nerymTb CpaBHEHUE MEXAY PasnNMyYHbIMK OnepaumsiMn U OLLEHWUTb A0 KaXaom onepawmm B 3Ha-
YeHMN BUOPALIMIOHHOM 3KCNO3MLMK 3a cMeHy A(8), pekoMeHayeTCsi NPOBOANTL pacyeT COCTaBISAOLLMX, BHOCUMbIX
OTAENbHbIMUY OMnepauusaMm B BUGpaLIMOHHYIO SKCMO3MLMIO 3a CMEHY, No oopmyre

A (8) = ap, \/% . (3)
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Torpa 3HadeHue BVI6paLI,I/IOHHOl7I JKCNo3numm 3a CMeHy MOXXHO MOJ1y4YnTb No cbopmyne

4)

[ns kaxxaon pyky onepatopa 3HauveHne A(8) BOMmKHO BbITb paccUnTaHO OTAENBHO.

HeonpegeneHHocTb oueHkn A(8) 4acTo BecbMa BbicoKa (TvnunyHble 3HaveHuss — ot 20 % 8o 40 %). MoaTo-
MY NPy NpeACTaBNEHNM MOMYYEHHOrO 3HaYeHNs JOCTaTOYHO yKkasbiBaTb ABE 3HaYaLLmMe undpsbl.

MpakTnyeckoe NPUMEHEHNE pac4HeTOB BUOPALIMOHHOM SKCMO3NLMM 382 CMEHY PACCMOTPEHO B NPUMOXeHUU E.

9 lNMpoToKon ucnbiTaHMn

B npoTokorne ucnbiTaHui gormkHa BbiTb CCbIfka Ha HACTOALMIA CTaHOApPT M ykasaHa, B 3aBUCMMOCTM OT
cuTyaumm, cnegyrowas MHAopMaLums:

a) nHdhopmMaLms obLLero xapakrepa:

- HAMeHOoBaHWe KOMMaHWK (3aKasuunka);

- Lenb NpoBeaeHUs U3MepeHni (Hanpumep, oLeHKa BO3AeNCTBUS BUBpaLmm Ha KOHKPETHbIX pabo4mx, Ha
rpynnbl paboymx, oLeHka ynpaBneHYeCckux peLLeHnin, aNnaeMmonormyeckme nccnegoBaHuns);

- AaTa npoBedeHUs U3MEPEHUN N OLLEHKN;

- MO MY 1A, Ans KoTopbIx Oblna NposeaeHa OLeHKa BO3LeNCTBUS;

- N0, NPOBOAMBLLEE N3MEPEHUS N OLIEHKY;

b) ycnosus okpyxatoLer cpefbl Ha paboyem mecTe:

- MecTO, rae 6bIny NpoBeaeHbl U3MepeHnst (BHYTPY NOMELLIEHNS, BHE NOMELLEHNS], HA MPON3BOACTBEHHON
TeppuUTopun);

- Temneparypa;

- BITAXKHOCTb;

- Wwym;

) nicpopmaums, obycrosuBLLas BbIGOp onepaumn, Ans KOTOPbIX NpoBeAeHbl namepeHus (cm. 5.2);

d) dhoTorpachums paboyero gHA 4ns KaxXaom nccregyemon onepaummn:

- OnMcaHve onepaumn;

- UCMONb3yeMble MaLUWHbI U BCTaBHON NHCTPYMEHT;

- Ucnonb3yemble MaTepuanbl unn obpabaTtbiBaeMble oeTany;

- XapaKkTep BO34encTBus (Hanpumep, Yacol paboTbl, NEPUOALI NEPEPLIBOB);

- nHhopMaums, Heobxoammas Ans onpegeneHns BpeMeHn Bo3gencTans Bubpaumm B TedeHre paboyero
OHs (HanpuMmep, BbipaboTka nnm Yncno pabo4vmx LUKMNoB nnv obpaboTaHHbIX AeTanen B AeHb, ANNTENbHOCTb
BO3aeNCcTBMA BUOpaLmmn Ha OAHOM LIMKITe Uim ANs OQHOW AeTanu);

€) cBegeHunsi 06 NCToOYHMKax Bubpauuu:

- TEXHMYECKOe OnncaHve pyYHON MaLLnHbI;

- BUA4 U MOAerb PyYHON MaLUWHbI;

- CPOK CNy>0bl 1 TEXHNYECKOE COCTOSIHUE PYYHOW MaLLWHbI;

- Macca py4YHou MalLnHbI UM obpabaTtbiBaeMon getanu;

- CpecTBa CHWXeHWs Bubpaumm, NpMMeHeHHbIe Ha JaHHOW PyYHON MaLLVHe, eCrv Takne UMeroTCs;

- CNocob yaepxmBaHUs py4HOM MaLlvHbI B pyKax onepartopa;

- MOLLHOCTb PY4YHOW MaLLWHbI;

- YacToTa BpaLLeHWs NNy YacToTa HaHeCeHWs yaapos.;

- TUMbI U MOAENWN BCTaBHOMO UHCTPYMEHTA;

- ntobas gononHutensHas uHdopmauus (Hanpumep, ancbanaHc BCTaBHOMO MHCTPYMEHTA);

f) cpeacTBa amepeHwuii:

- COCTaB U3MEPUTENBbHON CUCTEMBI;

- IOPSA0K NPoBeAEeHNs KannbpoBOK 311EMEHTOB U3MEPUTENbHOWM CUCTEMBI;

- AaTta nocnegHnx NoBEePOYHbIX UCTIbITaHWUIA;

- pe3ynbTaTbl TeCTa Ha KOHTPOIb PYHKLMOHANbHOCTY;

- pesynbTaThl UCMbITAHWIN Ha BO3OENCTBUE BHELLHWNX (DaKTOPOB;

14
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g) ycnosusi UamepeHns BUOPOYCKOPEHUS:

- pacnonoXxeHve n opMeHTaLms akcenepoMeTpoB (C NPUOXKEHNEM CXeMbl U yKa3aHUeM pa3mepoB);

- CNocobbl KpenneHns akcenepoMeTpoB;

- Macca akcenepoMeTpOB 1 CUCTEMbI KpeNMeHNs;

- paboume ycnosus;

- N03a 1 NONOXEHNe pyk onepaTopa (C ykaszaHneM, ABMAseTCS onepaTop NpasLUO Uin NEBLLON);

- ntobas gononHuTenbHas MHopmaums (HanpPUMep, 3Ha4YeHWs CU Haxxatusa 1 obxeaTta);

h) pesynbTaTbl UamepeHuii:

- CpeHeKBagpaTUYHbIE 3HAYEHMS KOPPEKTUPOBAHHOIO BUBPOYCKOPEHMWS B HAMPaBIEHUSAX X, Y U Z ONSl KaX-

AoV onepaumnu (T.e. apy; , Bhwi,, Y Bhui COOTBETCTBEHHO);

- ANMNTENTIbHOCTU M3MepeHVII7I;
- CNEeKTp HeKOppeK'I'VIpOBaHHOﬁ BVI6paLI,VII/I (B Clny4yae nposeeHunAa 4actoTHOro aHaJ'II/I3a);
- 3Ha4yeHne KOS(*)(bVIU,VIeHTa, ncnosb3yemMoro and nosfyvyeHnsd oLueHKN NoJSIHOMN BVI6paLI,VIVI, c 060CHOBaHNEM

ero BbiGopa, a Takke ¢ 060CHOBaHMEM BblOOpa HanpaBneHns (HanpaBieHWin) 3aMepeHus (B criydae npoBedeH st
N3MepPEHUIA TONMBKO B OAHOM UMK ABYX HanpasneHusx);

i) pe3ynbTaThbl OLLEHKN BUBPaLIMOHHON SKCMO3MLUK 38 CMEHY:

- 3Ha4YeHe NorHom BUBpaLnK a,,; ANs Kaxkaom onepaumm;

- ANUTENBbHOCTb BO3AENCTBUS BUOpaumun T, 4N Kaxaomn onepaumu;

- pons kaxgom onepaumm A;(8) B 3Ha4eHUM BUOpaLMOHHOM 3KCNO3MLUK 38 CMEHY (eCnu Takom pacyeT Obin

nposeaeH);

- BUDpaLMOHHast 3KCno3unums 3a cMeHy A(8);
- OLleHKa HeonpeAeneHHOCTN onpeaerneHns BUOpaLMOHHON 3KCMO3NLMM 332 CMEHY.

15
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MpunoxeHue A
(cnpaBo4Hoe)

anIMepr pacnonoXxeHusa ToO4YeK namepeHus

A.1 BeBegeHue

C npaKkTU4ecKon TOYKM 3peHMs NPOBOAUTL M3MEPEHMUS NokanbHoW BMOpaLuun, BO3AENCTBYIOLWEN Ha onepaTtopa, B
cepeavHe 30HbI OXBaTa fagoHK, Kak ykasaHo B 6.1.3, He Bcerga yaobHo (Hanpumep, Ans pyyHbIX MalWH C PyKOATKaMm
TNYYKOBOrO0 — OTKPbLITOrO UMM 3aKPbITOrO — WUIW MUCTOMNETHOrO TUMNa nocepeanHe PyKOSTKA MOXET HaxoAMTbCS MyCKOBOE
YCTPOWCTBO, YTO AenaeT npoBedeHue M3MepeHUn B 3TOW TOYKe HEBO3MOXHbIM). OBbIYHO TOYKM M3MepeHus criegyet
pacnonaraTb C O4HOW CTOPOHbI OT NagoHn. Ha BbIbop MecTa kpenneHus akcenepoMeTpa MOXeT okasaTb BMMAHME Takke
Hanu4yme 3alUMTHOro YyCTPOMCTBA AN KACTU PYKM U pacnonoXxeHne yCTPONCTBa ynpaBneHusa nutaHem mawnHbl. Mpume-
pbl TOYEK M3MEPEHNS ANA HEKOTOPbIX 0bLLeynoTpedbuTensHbIX BUAOB PYyYHbIX MalUMH Noka3aHbl Ha pucyHke A.1.

A.2 Toukun n3mepeHus, yctaHoOBIEHHbIE B CTaHAAapTax Ha BUGpaLMOHHbIe UCTbITaHUSA

B craHgapTtax Ha nabopaTopHble MeToAbl U3MEPEHNst BUOPaLMM Ha PYKOATKaX PYYHbIX MaLUVH B LEeNsxX 3asBneHns
napameTpoB ux Bubpauuy ycTaHaBnvMBalT TOYKM U3MepeHus nokanbHou Bubpauun (B Tabnuue A.1 gaHbl npumepsl
Takux Touek, B3atble n3 FOCT 30873.2 — FOCT 30873.14, [1]).

OTU TOYKM MOXHO CYMTaTb XOPOLIMM BbIGOPOM, HO OHW HE BCerfa yAoBneTBopsaloT TpeboBaHNsaM n3mepeHnin ans
OLEHKV BO3AENCTBNS BUOPpaL MmN Ha YenoBeka, NOCKONbKY ANs TakMxX U3MEPEHUI BaXHO TO, B KAKOM MeCTe pyka AeNCTBu-
TEeNbHO COMpUKacaeTcs C PYYHON MaLLWHOW, a He TO, Kak 3Ty MalUnHy yaepXxuBanu B npouecce ucnbitaHui. MpuHunnm-
anbHoe TpeboBaHve CTaHOapTOB Ha UCMbITaHWUA ANS 3a8BMEHUS XapakTepUCTUK — TO, YTO M3MEpEeHWs NpoBOAAT B
OCHOBHOI 30He ob6xBaTa TaM, rae onepatop O6bIYHO AEPXUT PYUHYIO MaLUVMHY U NpunaraeT cuny HaxaTtus. Takue crtaH-
AapTbl 3a4aCTyl0 YCTaHaBMMBAKOT TONbKO OAHY TOYKY U OAHO HanpaBneHne namepeHus subpauuu.

Mpumepsl, NpuBeAeHHbIe B Tabnuue A.1, pacnpoCTPaHSIOTCS Ha PyYHblE MaLLUHBI C XXECTKUMU PYKOATKaMW UIu
XKECTKMMU MecTaMm 30Hbl obxBaTta (B OTHOLLEHMM PYKOATOK C YNpYyrum KpenneHnem cum. 6.1.4).

Yrnosas wnudosansHas

ETIE]
LnudoBanbHbIit —
CTaHOK
Py6unbHbIn MonoTok

MaLumHa ¢ pyyHbIM | Q@ Touka namepeHus
ynpaeneHnem

Pynesoe koneco

PucyHok A.1 — lprMepbl pacrnonoXeHust To4ek U3MepPEHUS AN TUNUYHBIX CryYaes
BO3AENCTBUS NoKanbHoON BMbpauun
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MpunoxeHue B
(pekomeHayemoe)

OueHKa BUOpaLMOHHOro BO3AenCcTBUsA B TeueHue 6onee ogHoro paéoyero gHsi

B.1 BBegeHue

B FOCT 31192.1 ycTtaHOBnNEeH MeTop, OLeHKM BUMOpPaLMOHHOM SKCNO3nLUMM 3a CMEHy B npegenax ogHoro paboyero
OHs1. OTOT MeToq He npefHasHadeH ANsi BblYUCIIEHMS OLEHOK BUMOPALMOHHONM 3KCMO3MLMKU 3a CMEHY Ha OCHoBe Gonee
AnVTenbHbIX U3MEPEHUIA, a OLIeHKa CBA3W MexXay napameTpamMmn Bubpauun 1 ee BnnsHnem Ha s3goposbe (TOCT 311921,
npunoxeHue C) gaHa B NpeanonoXeHnn, YTo 3HayeHe BUOPaLMOHHON SKCMNO3NLMM 32 CMEHY AeHb OTO OHSI COXpaHseT-
CS HEM3MEHHbIM.

OpfHako B HEKOTOPbIX Cyvasix BaXKHO MOMy4MTb OLEHKY BO3AENCTBUSI HA OCHOBE MHApopMaLmmn, cobpaHHoM B Teye-
HWe nepuoaa BpemeHun 6onee ogHoro paboyero gHA. [Ansg paboT HEKOTOPbIX BMOOB (HANnpumep, B CTPOUTENLCTBE) BpeEMS
MCNONb30BaHUA PyYHbIX MalUMH B pa3Hble paboyve AHM pasnuyHo, NO3TOMY TPYAHO, @ TO U HEBO3MOXHO MCMONb30BaTb
HabnogeHusa unu 3anmcu paboyero xypHana ansa OueHKU TUMUYHOTO BpeMEHU BO3OENCTBUS BUOpauum B TedeHue pabo-
yero gHs. Kpome Toro, BO3MOXHbI CUTyauun, koraa Heobxoaumo 3HaTb OLEHKU, XapakTepusyoLme Bo3encTBme nonHon
BMbpaumu 3a bonee ANUTENbHbLIN NEpMoa BpeMeHu (HanpuMep, B TeyeHne Bcero paboyero craxa).

B HacTosiLeM npunoxeHur npuBeAeHbl NpUMepbl CNocob0B OLIEHKN BO34ENCTBMSA BUOpaUmMM 3a Nnepuos BpeMeHU
6onee ogHoro paboyero gHs. [NonyyeHHble ANg Takoro yBeNIMYEHHOro Nepuoaa BpeMeHU pe3ynbTaThl He cneayeT npuve-
HATb NS onpeJeneHns pucka 34opoBbio paboTatowero. B npouecce nonyvyeHnss AaHHbIX OLIEHOK cneayeT Takke BbluMc-
NATb M (PMKCUpOBaTh OLIEHKY peanbHON BUOPALIMOHHONM 3KCMO3MLMKN 32 CMEHY.

B.2 OueHka TUNMYHOM ANUTENbLHOCTU BO3AENCTBUA BUOpauum B criyvyae, Korga BpeMs BO3OeACTBUA OANA
pa3HbIX AHEWN Pa3nUYyHoO

B cnyyae, korga pabounii exxeqHEBHO noaBepraeTcsi BO3OencTemio BMbpaumm, Ho BUbpaLMoHHOe BO3OencTeme B
pasHble paboune oHM GbiBaeT pa3HbiM (Hanpumep, B CTPOUTENbLCTBE, Koraa ogHO pabodee 3ajaHune BbIXOOUT 3a npefe-
Nbl O4HOM pabo4yelrt CMeHbl), MOXET OKa3aTbCs MOME3HbIM CPpaBHEHUE TUMUYHBLIX BUOPALUMOHHBIX BO3aencTemmn. OueHKky

TUNUYHON BUBPALMOHHON 9KCMO3MLUN 38 CMEHY Atypical (8) onpegensitoT no dopmyne

Atypical (8) =

rae A, (8) — BuBpaunoHHasa JKCMo3MUUA 3a CMEHY B d-1 [eHb;
N — yucno pabounx gHewn, 3a KOTOpble NPOBEeAEHA OLEeHKa.
Ecnu ypoBeHb Bo3aencTByOLLEN BUOpaLIMK Kaxabii pabounin AeHb OAMH U TOT Xe (T.€. Kaxabli AeHb MCNOoNb3yeTcs
OfHa M Ta Xe pyyHas MalluHa), HO U3MEHSIETCA BPEMSI UCMONMb30BaHMS 3TON PYYHOM MaLUUHbI B TEYEHUE OHSA, Toraa

dopmyny (B.1) npeobpasytoT k Buay
f
Atypical (8)=apny, ?0 ) (B.2)

roe a,, — 3HauyeHue MomnHon BubpaLmn Npu BbINOMHEHUM onepauuy,
T, — 6a3oBoe 3Ha4eHWe BpeMeHHOTo UHTepBana pasHoe 8 4 (28800 c);

t, — CpeaHsis ANUTEeNbLHOCTb BO3AENCTBIS BUGpaLMM B TeueHre paboyero aHs.

B.3 Mony4yeHue AaHHLIX B cryvae, Koraa Bo3aeicTBUe BUGpaLMM MMeeT MecTo He Kaxabli pabouunii AeHb

BosgelicTBre BUOpaLMM MOXKET HOCUTL HEPETYNAPHLIA XapaKkTep, Tak HEKOTopble onepaLuun MoryT GbiTb BbINOSHe-
Hbl B OOVH [€eHb, HO He BbIMOJSIHEHbI B Apyroi (HanpuMep, YiCTka BarpaHku B NMTeHOM Liexe). B aToM cnyyae B Te aHW,
Korga BosfencTBue BUOpaLMM UMEeT MECTO, NMPOBOAAT OLEeHKY BMOPALMOHHOM 3KCMNO3WULMM 32 CMEHY U PErUCTPUpYHOT
yucro AHel B Heaento, B MecsiL, M B rof, Koraa Takoe BO3AeNCTBME OTCYTCTBYeET.
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MpunoxexHue C
(pekomeHayemoe)

MexaHunyeckune punbTPbI

C.1 O6wue nonoxeHus

Pvck nosiBneHns casura HyrneBoro ypoBHS B Mbe303NEKTPUYECKOM akcenepomMeTpe (CM. 6.2.4) MOXHO YMEHbLUNTD,
ecnu ¢ 6onbLUOK TLAaTENbHOCTBIO OTHECTUCH K BbIBOPY akcenepomeTpa (cm. 6.1.2). OgHako npy NpoBegeHUN N3MepPEHUI
Ha MalUuMHax yaapHOro unv BpallaTenbHO-yaAapHOro AenNCTBMSA, a Takke Npu Hanuuum Kaknx-nmbo COMHEHWIN B KaYecTBe
CHMMaeMoro BMbpocurHana, pekoMeHayeTCs NPUMEHSTb MeXaHUYecKuin unbTp, yCTaHaBNMBaeMbli Mexay AaT4MKOM
N UCTOYHMKOM BMBpaumun. Takon unbTp no3sonseT ocnabutb cocTaBNALMNE NEPEXOLHOMO NPoLEecca Ha OYeHb BbICO-
KMX YacToTax U TeM cambiM NpeaoTBpPaTUTb MEXaHUYecKkme neperpysku noesoanemeHTa. MexaHunyeckui punstp pabo-
TaeT KaK (UNbTP HKHMX YacTOT, 0cnabnsiowuii Te YacTOTHbIE COCTaBNAOLWMNE, KOTOPbIE CMYXaT UCTOYHUKOM NOSIBNIEHNS
CABWra HyneBoro ypoBHS, B TO BpeMs kak Bubpauus B Anana3oHe 4acToT M3MEPEHUIn OCTaeTCa HEU3MEHHON.

MpumeyaHue— COBUr HyIeBOro YpoBHS NOsIBNAETCA BCneacTBUe 0COGEHHOCTEN paBoThl Nbe303nekTpuyec-
KX akcernepomeTpoB. Y akcernepoMeTpoB APYrMX TUMOB, HAanpuMep Nbe3opes3ncTUBHbIX, Takoro addekta HeT. MoaTomy
ncrnonb3oBaHe MexaHU4Yeckux UNbTPOB ANA NPeaoTBpaLLleHUs CABWUra HyrneBoro YpoBHS OonpaBdaHo, Kak Mnpasuno,
TONMbKO MpY NPUMEHEHUN Mbe303NEKTPUYECKMX aKcernepoMeTpoB.

[pyroe HasHayeHWe MexaHW4YecKoro unbTpa — yMEHbLNTb BAUSHWE HeXenaTelbHbIX BbICOKOYACTOTHbBIX CO-
CTaBnsAlLWMX BUOpaLIMKN Ha akcenepomeTp, YToObl He AONYCTUTL ero neperpyskn. ATo NO3BOMMT UCMOMbL30BaTb akcenepo-
MeTpbl ¢ 6onee BLICOKMM 3HaYeHWeM koadduumeHTa npeobpasoBaHus.

C.2 BbI6Gop MexaHn4yeckoro punbTpa

MexaHunyeckuii unbTp AOIMKEH COOTBETCTBOBATL MPUMEHAEMOMY akcernepomeTpy. Yactota cpesa mexaHudec-
Koro counbTpa 3aBUCUT OT Macchl akcenepometpa. MexaHudeckne punbTpbl NOCTaBNAT HEKOTOPbIE U3rOTOBUTENN
[aTyMKoB BMOpPaLMM, HO UX MOXHO M3rOTOBWUTb M CAMOCTOSTENbHO M3 MOAXOASALMX YNpYyrnx matepuanos. Ana nerkmx
AaTymKoB (nopsaka 2 r) 06bI4HO 4OCTAaTOYHO MOANOXKMTE NOA YYBCTBUTENBHYIO MOBEPXHOCTb AaT4mKa TOHKWUIA CION ynpyro-
ro matepuana.

MpumeHeHne mexaHu4eckoro punbTpa He AOIMKHO NPUBOAUTL K M3MEHEHMWIO YaCTOTHOW XapaKTepUCTUKU u3Me-
pUTENbHON CUCTEMBI B ANanasoHe YacToT M3MEPEHWI, T.€. OH He AOIMKEH BbI3biBaTb yCUNeHne unn ocnabneHne cocras-
nawwmx Hwke 1400 My, a gononHUTeNbHas Macca MexaHW4Yeckoro omnbTpa He AOMKHA Bbi3biBaTb M3MEHEHNE Xapak-
TEpUCTMK BUBpaunm BnbOpupyowen noBepxHOCTU. [ns OLEHKM YaCTOTHOW XapakTepUCTUKUM MeXaHU4Yeckoro dunbTpa
pekoMeHOyeTCs CPaBHUTL pesynbTaTbl U3MepeHuin Bubpaunm py4yHoW MaLLuHBbI, Ars KOTOPOW N3BECTHO TOYHO, YTO COBUTM
HYNeBOro ypoBHS y Hee OTCYTCTBYET, MPOBEAEHHbIX 40 M NOCIe YCTaHOBKM MEXaHNYeCKoro punbTpa.

Pasmepbl cucTeMbl «MexaHu4Yeckuin punbTp — AaTynk BUOpauMm» AOMMKHbI ObiTb Kak MOXHO MeHbLue, Y4TOObI
OaTyMK HaXoAUNCA MakcumanbHO 6rM3ko K BUOPUPYIOLLIEN NOBEPXHOCTMU.

He pekomeHayeTcs yCcTaHaBNMBaTb Ha MEXaHNYECKUn OUnbTP TPEXKOMMOHEHTHBIW AaTymK BUGpaumu.

C.3 Ucnonb3oBaHue ocen, NepneHANKYNSAPHbIX K HanNpaBrieHUIo AeNCTBUSA yAapoB

OO6bIYHO MexaHnyeckuin PunbTp HeobxoamMm, 4Tobbl n3bexaTb coBura HyneBoro YpoBHS NMpU NPOBEAEHUU usmMe-
peHuii BUBpOyCKOpeHWs BAOMb JOMUHUPYIOLLEro HanpaBneHns AencTeus Bubpauuu, T.e. BAONb OCU HAHECEHNS PYYHOW
MaLLVHOW yAapHOro AencTBus.

Ecnu e BO3MOXHO NosiBNeHne caBura HyneBoro ypoBHSA U AN APYrMX HanpasneHun u3MepeHuin, MexaHnyeckme
dunbTPLI CriegyeT NCNoNb30BaTh C OCTOPOXHOCTbLIO, MOCKOMbKY MPUMEHEHWE MexaHn4Yeckoro ounsTpa B JaHHOM criyyae
MOXEeT NPUBECTU K apeKTy, IKBUBANEHTHOMY MOBLILLEHUIO KO3 dULMeHTa Nnpeobpa3oBaHus Bubpauum B nonepeyHom
HanpasneHun, BCreacTBMe MOBbLILEHUS YrNoBbIX kKonebaHuin akcenepometpa. Ana MuHMMM3aumm adpdekTa yrnoBbIixX
konebaHu akcenepomeTp AOIMKEH ObiTb YCTAHOBMNEH TakuM 06pa3oMm, YToObl €ro 0Cb MUHUMAIbHOWM YyBCTBUTENBHOCTU
K nonepeyHon Bubpauum coBnagana c HanpaBfieHNEM HaHeCeHWs yaapos.
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MpunoxeHue D
(pekomeHayemoe)

PekomeHpauum no KpenneHuro akcenepomeTpoB

D.1 BeepeHue

[ns dwkcaumn akcenepomeTpa Ha BUGpUMpYyOLLEN NOBEPXHOCTM paspaboTaHbl pasnuyHble Cnocobbl KpenmneHus.
Ha pucyHkax D.1 — D.4 npuBeaeHbl HEKOTOpblE U3 Taknx cnocoboB C yka3aHMEM YCMOBWUIA MPUMEHEHWS, a TaKke C
onMcaHneM Ux JOCTOMHCTB U HeJocTaTKoB. [1oka3aHHble cnocobbl 06ecneynBatoT NNMHENHYIO YaCTOTHYIO XapakTepUCTUKy
B AvanasoHe 4acToT namepeHuii. bonee nogpobHoe pyKOBOACTBO MO KPEMEHUI0 aKcenepoMeTpoB, BKIHOYas OpUeHTU-
POBOYHbIE 3HAYEHMA pe3oHaHCa YCTaAHOBMEHHOrO JdaTymka Ans Kaxgoro crnocoba kpenneHus, npeacTaBreHo B
FOCT NCO 5348.

D.2 Cnoco6bl kpenneHus

D.2.1 KpenneHue Ha wnunbKy (pe3ab6oBoe coeguHeHue) (pucyHok D.1)

B wmatepuane BuOGpupylower NOBEPXHOCTVM BbICBEPNIMBAKT OTBEPCTUE, B KOTOPOM 3aTeM HapesaloT pesbOy.
AKcernepomeTp KpensT K NOBEPXHOCTW C MOMOLLbIO CTaHAaPTHON LUMUIbKW, BBUHYEHHOW B 3TO OTBepcTue. YTobbl coegn-
HeHne He ocnabno nop BO3AeNCTBMEM BUOPaLMK, MEXOY KOHTaKTUPYHIOLMMM NOBEPXHOCTAMU MOXHO HaHeCTW Crion

2
%

Knesq.

[OocTounHcTBa HepocTaTtku
XopoLuas YacToTHas xapakTepucTtuka. MoBepxXHOCTb KOHTaKTa A0MKHA ObITb MMOCKOWA.
HeT 3aBucuMocCTU OT TemnepaTypbl MOBEPXHOCTU Henb3s ncnonb3oBaTh B criyyae, Korga 310 MOXeT Mno-

BMUATL Ha 6e3onacHyto paboTy aNeKTPUYeCKon Nnm NHeB-
MaTU4eCKON CUCTEMbl MaLLUHbI

PucyHok D.1 — KpenneHwve Ha wnunbKy (pe3abboBoe coeanHeHue)

D.2.2 KpenneHue Ha knen nnu uemeHT (pucyHok D.2)

[ns yctaHoBKM akcenepomeTpa Ha BUMOPMPYIOLLYIO NOBEPXHOCTb MOXHO MCMONb30BaTb KNew Unm LemMeHT Tuna
3MOKCMAHOM cMorbl. YTOObI HEe HAHOCUTb KNnel HenocpeacTBEHHO Ha akcenepomeTp, ero 06bIMHO HAHOCAT Ha LUMUIbKY.
He pekomeHayeTcsa MCNONb30BaTh MATKUE KIen v BOCK, MOCKOSIbKY Takoe CoeMHeHe HeHaaexHo 1 He obecneunsaeT
Tpebyemon 4acTOTHOW XapakTepUCTUKK.
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Matepuan kpenneHus

OocTonHcTBa

HepocTaTkun

Knen

Xopoluas 4acToTHasi xapakrepuc-
TKa

MoBEPXHOCTb KOHTaKTa AOJKHA
ObITb MIOCKOW N YACTON

LlemeHT (anokcugHas cmona)

Xopollasa yacToTHas xapakTepuc-
TUKa.

KpenneHve k HepOBHOW noBepx-
HOCTM

MoBEPXHOCTb KOHTaKTa AOJKHA
ObITb YMCTON

PucyHok D.2 -—— KpenneHve Ha knen unm ueMeHT

D.2.3 KpenneHue c nomollbto 3akMmoB (prcyHok D.3)
AkcenepomeTp ycTaHaBnuBaloT Ha nerkun 6nok. brnok yaepxveaeTcs Ha BUOpUpYoLLEN MOBEPXHOCTU C MOMOLLbIO
rMOKNX XOMyTOB. [N 3TON LLenn MOXHO MPUMEHATL XOMYTbI Kak MeTannmnyeckne, Tak u n3 HernoHa. Mpu 3ToM HelnoHo-
Bble NeHTbl A40MKHBLI 0becneynBaTth MNIOTHOE COeAUHEHNE (HENPUIOoAHbI NIEHTbl MHOrOKPaTHOrO MCNOMb30BaHNs C Haceu-
KOW, AeNCTBYIOLLME NO MPUHLMMNY XpanoBoro mexaHwama). Cnegyet obpaliaTe BHUMaHWe Ha To, YTOObl BCe pe30HaHCHbIe
YacToTbl YCTPONCTBA KPeNseHus nexanu cylwecTBeHHo Bbilwe (B 2,5 — 3 pa3a) BepxHew rpaHuLbl YacTOTHOrO AvanasoHa

N3MEpPEHUN.

ﬁ

]

8

a) Metannunyeckuii U-obpasHbiii 3axkum

(C NOMOLLbI0 METaNMIMYecKoro xomyTa)

b) 3axum c NOMOLLBI HEVNNOHOBOW NEHTbI

nnn mMmetansm4yeckoro xomyta

Cnocob kpennexHus

[ocTouHcTBa

HepocTaTtku

MeTtannuyecknin U-obpasHbiin 3a-
KUM

MpuroaeH Ans uMaMepeHus Tpex-
KOMMOHEHTHOW BUGpaLum

[poMO34KMIA N TsXKenbIn

HewnoHoBbLIN (MeTannmMyecknin)
XOMyT

BbicTpoe kpenneHue.

MpurogeH ans MaMepeHus Tpex-
KOMMOHEHTHON BUGpauuu.

Jlerkun.

Be3 ocTpbix kpaeB

B ocHoBHOM ncnonb3yetca ana
M3MEpPEHUN Ha PYKOATKaxX

PucyHok D.3 — KpenneHvne ¢ NOMOLLbIO 3aXMMOB
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D.2.4 PyuHbie aganTtepsbl (pucyHok D.4)

dukcmMpoBaHHasi cMcTeMa KpenneHus npurogHa He BO BCEX Cryyasix, B YaCTHOCTW, KOraa pyKosiTka NoKpbITa ynpy-
rmm MaTepuanom. NoasmxHaa cuctema KpenneHus ¢ NMOMOLLLI0 PYYHOro ajanTtepa yaepXuBaeTcs Ha MecTe CUIon
obxsaTa nMafoHblO onepaTopa, XOTA YacTo uenecoobpasHo A5 AONONHWUTENbHOW CBA3WM agantepa C NMOBEPXHOCTbLIO
UCMonb3oBaTb U3OMALMOHHYIO NEHTY.

B cnyyae crnioxHbix NMOBEPXHOCTEN MOXET NoTpeboBaTbCA M3roTOBMEHWE adanTepoB crneuvansHon dopmbl. Ons
UX M3rOTOBIIEHMS UCMOMNb3YIOT nerkoobpabaTbiBaembll MaTepuarn, Nno3BonsALWwmin chopMmpoBaTh SNAMNTUHECKUIN AUCK,
KOTOpbIV CBOEN HUXHEN NOBEPXHOCTLIO NOBTOPSAET hopMy paboyern NOBEPXHOCTU, a BEPXHASA NOBEPXHOCTbL — A OCTaB-
NIeHo MecTo AN akcenepomeTpa, — NPUKNUMaeTcs NafoHbio pyku. AKCenepomeTp OAUH pa3s XEeCTKO yCTaHaBnuBaiT B
aganTtepe, nocrne Yyero T0T yA0OHO MOXET ObITb pacnonoXeH Mexay pykon n paboyeit NMOBEPXHOCTLIO.

a) AganTtep npocToi opMbl

6) AganTtep cneuuansHow opMbl

dopma aganTtepa

LHocTonHcTBa

HepocTtaTtku

Apantep npoctomn
dopmbl

MpumeHnMm, korga dUKCUpPOBAHHOE
KpenneHne HEeBO3MOXHO, Hanpumep Ha
MSAMKUX UK ynpyrmx matepuanax

MpurogeH Tonbko Npu PUKCUPOBAHHOM
NonoXeHun NnagoHu, Kotopas NOCTOSHHO
JOMmKHa obxBaTbIBaTb PyKOATKY.

YacToTHasa xapaKkTepucTuka 3aBuUCUT OT
matepuana noBepXHOCTH.

Hannune apantepa MOXeT U3MEHUTb
BbINOMHEHNE onepaLun pyyHON MaluvHOWN
N cKasaTbCH Ha pe3ynbTate U3MepPEeHuN.

[ns namepeHnii nonepeyvHon Bubpaunm
TpebyeTcs gononHuTenbHas dukcayms
(Hanpumep, C MOMOLLBIO Kres)

ApanTtep cneumansHon
dopmbl

MpumeHnm, korga dUKCUMPOBAHHOE
KpenneHne HEBO3MOXHO, Hanpumep Ha
MSFKUX UK yNpyrux matepvanax.

Oka3sbiBaeT He3Ha4MTENbHOE BAWUSHUE
Ha paboTy py4HOW MaLUMWHbI.

[JocTaTto4Ho xopoluasi YacToTHasi Xxapak-
TepucTmka

WaroToBneHne agantepa — TPYAOEM-
kasi npoueaypa, TpebytoLlas GonbLumx 3aT-
paT BpeMeHW.

TpyaHO NPUMEHSITb NPU U3MEPEHUsX
TPEeXKOMMOHEHTHOW BUGpaLum
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MpunoxeHue E
(cnpaBo4Hoe)

MpumMepbI pacyeTa BUGPaLMOHHOM IKCMO3NULIUN 32 CMEHY

E.1 BBegeHue

B HacTosiLleM NPUNOXEHUU OAaHO HECKONIbKO MPYMEPOB OpraHu3auuMm M3MEepeHUin u pacyeToB BMOpPaLMOHHON
akcnosmumm 3a cmeHy A(8) B cooteeTcTBUM C TpeboBaHusamMm pasgena 8. MNpoueaypa namepeHuin Ang AaHHbIX NPUMeEpPoB
cooTBeTcTBYET TpeboBaHusm 5.3.

[na Bcex NpMMepoB HaCTOSILLErO NPUIOXEHUS:

- NoA YPOBHEM BMOpaLMM MOHUMAKOT YCPEeOHEHHOE 3Ha4YeHne MosHoW BMbpaumu;

- BO3aeNcTeMe BMOpaLMM OLIEHMBAIOT TOMbKO OAHUM YACMOBLIM 3Ha4YEHMEM (XOTS 0ObIYHO CriedyeT nonyyaTtb Takme
OLEHKM AN NpaBoW 1 NEeBON PyKW No OTAENbHOCTH);

- B TEYEHWE BCEro nepuoga BO3AeNCTBUS U3MEHEHUSI YPOBHS BMOpaLIMKN NPUHATBI HE3HAYUTENbHBIMY (Ha NpakTu-
ke 0ObI4HO NpPUXOANTCS MMETL Aeno ¢ 6onee 3HaYUTENbHBIMU BapuaLmMsaMu YpoBHS, YTO TpebyeT npoBeaeHUst ycpeaHe-
HUS MO HECKONMbKUM U3MEPEHUSIM).

E.2 NMpumep oueHkn BUOpaLumn npm UCNonbL30BaHUM OQHOWN PYHHOW MaLLMHBbI

E.2.1 NpopomxurenbHble U3MepPeHUs NPU HenpepbIBHOW paboTe pyYHOWU MaLUUHbI

Cutyaums, korga pyvHas MallumHa HernpepbliBHO paboTaeT B TeUeHve ANMTENbHOro nepnoaa BpeMeHu 1 B nNpoLec-
ce aToN paboTbl pyka onepaTopa HaxoAMTCst B HENPEPbLIBHOM KOHTaKTe C Py4YHOW MallMHOW unm obpabaTtbiBaemon aeTa-
nbto, ABMSETCA NPOCTENLEN C TOYKM 3peHns nsmepeHuin. Npumepom onepauuin Takoro Tuna SBNSeTCs BblpaBHUBaHNE
60MbLUMX NOBEPXHOCTEN C NOMOLLBID TPaMOOBKM, MaLUWH A5 NOMMPOBKM NOMa, ra3o0HOKOCUITOK.

B naHHom cnyvae:

- U3MEpEeHNs YPOBHS BUOpaLMn NpoBOAAT B TEUYEHME ANUTENBHOrO Nepuoaa BpeMeHW, NO3BONSIOWEro nony4vaTtb
HagexHble, NpeAcTaBUTeNbHbIE pe3ynbTaThl;

- BpeMmsi BO3aeNCcTBUs BUGpauum coBnagaeT C BpEMEHEM UCMOMb30BaHUS PYYHOW MalLUHbI.

a) MpenmyiecTea

N3mepeHHoOe 3HaveHne ypoBHS BMOpauuu nerko Mcnonb3oBaTb AN OLEHKU BO3AENCTBUS B APYIUX YCIOBUSAX,
Koraa BpeMsi BO3OENCTBUSI U3MEHSIETCS.

b) HegocTaTtku

CyLLeCcTBEHHbIX HEAOCTATKOB Yy AaHHOro cnocoba M3MepeHun HET, HO, K COXaneHuo, Ha NpakTUKe He Tak 4acTo
BCTPeYatoTCs criydau, korga ero MoXHO NpUMEHUTb.

lpumep — 3a cMeHy mpam6o0eKy ucrnosib3yrom e meyeHue 2,5 4, HUKkakoli pyaoli eubpoonacHbili UHCMpYy-
MeHm He npumeHsitom. ®omozpadghusi eubpayuoHHO20 eo3delicmeusi aHano2u4yHa modli, Ymo u3obpaxkeHa Ha pUcCyH-
ke E.1. CpedHeapughmemuyeckoe 1o mpem usMepeHUsiM eubpayuu Ha PyKosimkax py4yHol MawuHbl 0aem 3Hayve-
Hue nonHol eu6payuu a,,, = 7,4 m/c2.

3HayeHue subpayuoHHOU 3kcno3uyuu 3a cmeHy A(8) onpedensitom no ¢hopmyrne (2), komopasi 8 criyyae
00H020 HernpepbI8HO20 eo3delicmeusi NPUHUMaem eud

2,5
A(8) = ap, /TLO =745 =4,1m/c2. (E.1)

vk 1

1 — ONUTEnNbHOCTb M3MEPEHWI; 2 — BPEMS BbIMOMHEHUst onepaunn (Bo3aencTaus Bubpauun); 3 — Bpems; 4 — 8y, measured
PucyHok E.1 — MNpogomkutenbHble N3MepeHnst Npu HenpepbiBHOW paboTe pyyHON MalUWHbI
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E.2.2 MpoponxutenbHbie U3mepeHus npy pabote py4yHON MalLUHbI C NepepbiBamMmn

Ha npaktuke yacTto HabntogaloT cniydaum, Koraa pyka paboyero Bo BpeMs BbINOMHEHWS Onepauum HaxoauTcs B
NMOCTOSIHHOM KOHTaKTe C py4HOW MaluvMHOM unn obpabaTbiBaemoln AeTanbio, HO cama MalvnHa paboTaeT ¢ KOPOTKMMM
nepepbiBamu. Mpumepom onepaumm Takoro Tuna sensetca paboTta ¢ WnngoBanbHbIMM MawMHaMu, LenHbIMU Nnamm,
3yOWMbHBIMM MOIOTKaMMU.

Ecnu pyyHas mawmHa HaxoauTca B paboTatoLemM CoCTOAHMM BONbLUYH0 YacTb BPEMEHW CBOErO UCMONb30BaHWS, TO
OOHUM 13 BapuaHTOB ABNSETCA:

- npoBefeHne NPOAOIHKMTENbHBIX N3MEPEHNIA YPOBHS BMOpaummn B TeYeHne npeactaBuMTENbHOro nepuoga mc-
MonNb30BaHWSA PyYHOWN MalUWHbl, NPW 3TOM

- 3a BpeMs BO34eNCTBMSA BMOpaLumn npuHMmaroT obLee BpeMsi MCNOMb30BaHNS PyYHOW MalluvHbl B TedeHune pabo-
yero AHs.

a) MNpenmywiectea

N3mepeHHbIN ypoBeHb BUOpauun SBRseTcs NpeAcTaBuTeNbHbIM AN PeanbHOro BbIMOMHEHUS 4aHHOW onepauuu,
BKIOYasi nepuoasbl, koraa MawmHa HabvpaeT 060poThl 40 AOCTUXKEHNS paboyen CKOPOCTH, OCTaHaBNMBAETCS UMW HaxXo-
ANTCS B OTKIIOYEHHOM COCTOSHUM (NpW Apyrnx cnocobax uaMepeHuin Bo3OencTBre BO BPeMs NepexodHbiX NpoLEeccoB
MOXET ObITb OLLEHEHO HETOYHO).

b) Hepocratku

M3mepeHHbIN AaHHbIM CMOco60oM ypoBeHb BUbpauumn 3aBuCcuT OT onu obLwero BpeMeHn HaxoXAeHUs Py4HOW
MalUVHblI B pykax onepaTopa, korga Ta bbina BkmoveHa u pabotana. MNoatomy nonyyeHHoe 3HavyeHWe He Tak ferko
nepeHecT Ha Apyrue cutyauun ¢ UCMONb30BaHNEM TOW e PYYHON MaLLUHbI.

Ha pe3ynbTaTt M3amepeHuin MOryT okasaTb BNusHUE CryyYaiHble yaapbl (Hanpumep, Koraa pyyHyo MallvHy KnagyT Ha
BEpCTak), He CBA3aHHbIE C BO3AencTBneM Bubpauuu.

lMpumep — LUnughoeanbHyro MawWuHy UCMosb3yrom Ons wiughoeku uckoobpa3Holi omaueku. 3anucu e pa-
604eM XypHarse noka3biearom, Ymo e cpedHeM 3a cMeHy obpabamsbiearom 100 omnueok. [Tpu o6pabomke kaxxdol
omJiueKku onepamop cHavasna wnugyem ee no o600y, a 3amem o eepxHel U HUXHeli cmopoHam. domozpaghus
eubpayuoHHO20 eo3delicmeusi aHasio2u4Ha mol, Ymo u3obpaxeHa Ha pucyHke E.2. CpedHee 3HayeHue subpayuu
Ha 00HOM yukne a,, = 3,6 M/c?.

KaxxdbIl yukn nosiHocmbro 3aHUMaem 2 muH. lMpu npou3zeodumenibHocmu 100 omnueok 8 OeHb obuiee epems
eo3delicmeusi subpayuu 6ydem cocmaensimb 200 MuH usnu 3 4 20 MuH (3,33 4). 3HavyeHue subpPayUOHHOU 3KCNO3U-
yuu 3a cmeHy A(8) onpedesnsirom rno ghopmyiie (2), komopas 8 criy4ae oOHO20 HernpepbieHO20 eo3delicmeusi IPUHU-

maem eud
A(8) = ap, /TLO -3,6,232 _23m/c2. (E.2)

ah k 1

2 3

1 — ANWUTENBHOCTb U3MEpEHWit; 2 — Bpemsi BO3AeNCTBYS BUGpaummn (B A4aHHOM criyyae,

obluee BpeMs UCMOMb30BAHWS MHCTPYMEHTA); 3 — BpeMs; 4 — &y, noosured

PucyHok E.2 — lpogomnkuTenbHble n3amMmepeHus npy paboTe py4yHOW MallMHbI C nepepbiBamum

MpunmevyaHuns

1 [Ina Takux MHCTPYMEHTOB, Kak LUNMdoBanbHasa MalivHa ¢ 60MnbLLION BEPOSTHOCTLIO YPOBEHb BUOpaLmm AN Neson
1 NpaBou pyk OyaeT pasHbIM, U, KPOME TOro, pa3HbIM MOXET OKa3aTbCH 1 Bpems Bo3gencTems Bubpaummn. B Takom cny4vae
OLEHKV BO3AeNCTBNs BUOpaLmmn cnegyeT nonyymTb AN KaXaon PyKn OTAENBHO.

2 [pyroi cnocob aHanu3a aToM e paboyen onepauun gaH B E.2.3.
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E.2.3 HenpogomxuTtenbHble U3MepeHUs Npu paboTe py4yHOM MaLlMHbI C NepepbiBaMu

Ha npaktuke yacto HabniogatoT cnyyau, korga nubo cama pyyHas mMawwuHa paboTaeTt ¢ AnuTenbHbLIMU NepepbiBa-
MW, XOTSi pyka paboyero BO BpeMsi BbINOSIHEHUS ONepaLum HaxXoauTcsl B MOCTOSIHHOM KOHTAKTe C PyYHOM MaLUMHOW MUnn
obpabaTbiBaeMol AeTanbto, MMBo pyka paboyero oTnyckaeT pyyHy0 MallVHy BO BpeMs BbINOMHeHUs onepauum. Mpume-
poOM onepauun Takoro Tuna siBnsieTcst paboTa ¢ NopTaTUBHBIMU LWNNGOBASbHBIMA MalUMHAMK UK Ha LWNMAoBarbHbIX
CTaHKax, C LUEenHbIMU U KYCTapPHUKOBLIMU Nnamu, 3yGunbHEIMU MONOTKaMMU.

B maHHbIX cnyvasx:

- NPOBOAAT HEMPOAOSKUTENbHBIE N3MEPEHUSI YPOBHS BUGPALMM TOMbKO B TEYEHUE HEKOTOPOro nepuoda Bo Bpe-
Msi paboTbl PyYHON MalUMHbL. [1pyM 3TOM MOXHO MPUMEHUTbL MPUEM UMWUTaUMKM HernpepbiBHOW paboTbl (Hanpumep, uc-
nonb3ys Ans WwnMdOoBKM Ha LWNMGOBanbHOM CTaHke GpakoBaHHbIe AeTanu);

- 3a BpeMsi BO34eNCTBMS BUGpaLum npuHuMaioT obliee Bpemsi paboTbl py4HON MalUMHbI B TeYeHe paboyero aHs.

a) MNpeumyLecTBa

M3mepeHHoe 3HayeHne ypoBHsS BUBpauumM Nerko Ucronb3oBaTb AJ1S OLEHKU BO3OEWCTBUSI B APYIUX YCIOBUSIX,
Korga BpeMsi BO3AENCTBUS U3MEHSIETCS.

b) HepoctaTtku

B naHHOM crniocoGe npu Nony4YeHUn oLeHKM BUGPaLMOHHONM 3KCMO3MLIMKN 38 CMEHY He y4uUTbIBalOT BUOpauumio, aen-
CTBYHOLLYK Npu Habope malimHon 06opoToB A0 paboyer CKOPOCTU, NPU CHMXEHMM OBOPOTOB MMM MPU HaxoXaeHun
MaLUUHbI B OTKIIOYEHHOM cocTosiHun. Ecnv nepuogbl geicTeusi Takon Bubpaumm conocTaBuMbl C BpemeHeM paboThbl
PY4HOW MaLUMHbI Ha paboyelt CKopoCTH, Toraa NOrpPELLUHOCTL OLEHKU BUBPALMOHHOW 3KCMO3MLUMK 38 CMEHY ByaeT 3Hauu-
TernbHa.

TMpumep — LUnughoeanbHyro MawWuHy Ucnosib3yrom Ons wiughoeku Quckoobpa3Holi omaueku. 3anucu e pa-
604eM XypHarie noka3sbiearom, Ymo e cpedHeM 3a cMeHy o6pabamsbiearom 100 omnueok. [Tpu o6pabomke kaxxdol
omiueku onepamop cHa4vana wiugyem ee rno o60dy, a 3amem o eepxHel U HUXKHell cmopoHaMm. Pomoezpadpusi
eubpayuoHHo20 8o30elicmeusi aHasloeu4yHa mou, Ymo u3obpaxeHa Ha pucyHke E.3.

Kax0biii yukn cocmoum u3 mpex nepuodos:

- 20 ¢ Ha wnughoeaHue 0600a;

- 40 c Ha wnughosaHue eepxHeli NyIOCKOCMU, Mnocsie Yye20 OUCK nepesopayuearom

u

- 40 c Ha wnugoeaHue HUXHel NJIocKkocmu.

Takum o6pa3om, 8 meyeHue KaxAo20 paboyez20 yukia wiugoesanbHasi MawuHa pabomaem 100 ¢ (unu 1 MuH
40 c) e meyeHue 2-MmuHymHoz2o paboyezo yukna. lpu npouszeodumensHocmu 100 omnueok e deHb obujee epemst
eo3delicmeusi subpayuu 6ydem cocmaensimb 167 MuH unu 2 4 47 MuH (2,78 4).

lpu npoeedeHuu usmepeHull 8 Npoyecce UMUMayYyUOHHO20 wWugoeaHusi Ha 6pakoeaHHbIx demassix 6bl10
nosiyyeHo sHavyeHue a, = 3,9 M/c2. 3HaueHUe eu6PaLUOHHOL 3KCIo3uUUU 3a cMeHy A(8) onpedensilom no ghopmyiie
(2), komopasi 8 csiy4ae 00HO20 HernpepbIeHO20 8o3delicmausi MpuHUMaem eud

A8) = anv,/TLO =39, 2'58 =2,3m/c> (E.3)

MpumedyaHune—[pyron cnocob aHannsa aTou xe paboyen onepaunm aaH B E.2.2.

8py & 1

4___ —pia ™ N~ o | B N~ N 1 N~

WY

FET FTT T P

2

1 — ONUTENbHOCTb U3MEpPEHUN; 2 — BpeMsi BO3LENCTBUsSI BUOpaumm (B aHHOM criydae,

obulee Bpems paboTbl UHCTPyMeEHTa); 3 — Bpemst; 4 — 8py, measured

PucyHok E.3 — HenpogomkutenbHble namepeHusi Npu paGoTe py4HOM MallMHbI C NepepbiBamu
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E.2.4 U3mepeHus B TeyeHne hMKCMPOBAHHOIO MHTEpBara BpeMeHU Ans OAMHOYHbIX yAapoB MU BCNIECKOB
BMOpauum py4yHOM MaLLMHbI

,D,J'IFI pa6on>| PYYHbIX MallMH HEKOTOPLIX BUAOB XapaKTepHO Hann4ine ognHoOYHbIX yaapoB UK BCMJ1€CKOB B CUrHane
BMOpaumm; 3T yaapbl U BCNNECKM HOCAT HEepPerynspHbIA Xapaktep U pasaenstoTcs Mexagy cobon JonrMMu naysamu.
Mpumepom onepaummn Takoro Tuna sensetca paborta reo3gesabrBHbIX MaLUVMH UMW yAapHbIX rankoBEPTOB.

B paHHOM crniyyae:

- NPOBOAAT NU3MEPEHNs CpeaHero ypoBHA BUOpauuu Ha mHTepBane (uMKCMPOBaHHON ANWUTENBHOCTU, KOTOPbLIA
BKNtoyaeT B cebs 3agaHHoe yncno (oT ogHoro 1 6onee) yaapos unv BCNNeckos BMbpaLuu;

- 3a BpeMsi BO34eNCTBMA BUOpaLUMM NPUHMMAIOT ANUTENBHOCTb M3MEPEHMS, YMHOXEHHYIO Ha obLuee Yicno yaapos
(BcnneckoB) 3a paboyyto CMEHY U pasferneHHyo Ha YMCno yaapoB (BCMMECKOB) HA UHTEpBane N3MepeHust.

a) Mpenmywiectea

M3mepeHHOe 3HayeHne ypoBHSA BMOpaLmm Nerko cnonb3oBaTh A9 OLEHKN BO3AENCTBUS B APYTMX YCNoBusx (Npu
YCroOBWMW, YTO OANUTENBHOCTL M3MEPEHMS 3aperncTpupoBaHa).

b) HepgocTaTtku

He BnomnHe sicHO, SIBNAETCA N AaHHbIN MeTo oueHMBaHusA (ocHoBaHHbIM Ha TOCT 31192.1) BnonHe agekBaTHbIM
npu n3MepeHun BMGpaLum MMNynbLCHOrO Tuna.

lMpumep — YOapHbIl 2alikoeepm ucnonb3yrom 0Jis 3a8UHYUBAHUST 2aeK Ha Kosieca aemomo6bunsi. Ha kaxobili
aemomobunb npuxodumecs 20 2aek. O6bIYHO ornepamop ucnosib3yem yOapHbil 2alikoeepm 0N 3a8UHYUBAHUST
nssmu 2aek, nocsie Yye20 omiyckKaem uHCMPyMeHm u nepexodum K ciedyrowiemMy Kosecy. 3anucu e pabo4em xyp-
Hase nokasbiearom, Ymo e cpedHeM 3a cMeHy obcnyxuearom 50 asmomobusieli, m.e. 3aguH4uearom 1000 2aex.

U3mepeHust ypoeHs1 subpayuu npoesodsim mMoJsibKO 8 UHmMepseaJsie epeMeHu, koeda onepamop 3aguH4yusaem
nsamb 2aek Ha 0OHoM Kosiece. [Tpu amom ydapHbiii 2alikoeepm ydepkueaemcsi 8 pykax onepamopa rnpumepHo 20 c,
criedoeamernibHO, ¢huKcupoeaHHasi OsumesibHOCMb U3MepeHull Ofis1 onepayuu KpernsieHust nsimu 2aek 6ydem
cocmaesisimb 20 ¢ (cM. pucyHok E.4). CpedHuli ypoeeHb eubpauyuu 3a 20-ceKyHOHbIU nepuod u3mepeHull
a,, = 14,6 M/c2. Ymo6bi obujee epemst usmepeHull npeeniwaino 60 ¢, Heo6xodumo npoeecmu, o KpatiHeli Mepe,
4Yembipe MmakKux u3MepeHuUsl.

O6uwee epems so3delicmeusi subpauyuu e mevyeHue paboyez2o OHs1 onpedesisitom o ghopmyrne

Yucno 2aek e deHb . 1000
X OnumenbHocmb usmepeHull = —

T_

= - x 20 = 4000 c. (E.4)
Yucno 2aek e nepuod usmepeHuli

Takum o6pa3om, e AeHb obuwee epemsi 8o3delicmeusi subpayuu 6ydem cocmaenssimb 4000 c unu 14 6,7 MuH
(1,1 4), a 3Ha4yeHue A(8) onpedensitom no ghopmyse

A(8) = ahv,/rl,, 14,6 1;,1 =54m/c?. (E.5)

nvk 1

NY

1 — ONUTENLHOCTb N3MEPEHUIA; 2 — BPeMSt; 3 — ap, moasired

PucyHok E.4 - N3mepeHunsa B TedeHne OUKCMPOBAHHOIO MHTEpBana BpeMeHn Ans OAMHOYHbIX yAapoB WU BCMECKOB
BMOpPaLMN PyYHON MaLLMWHbI

E.3 Mpumep oueHKu BUGpaLm Npu UCNofib30BaHUN HECKONbKUX PYYHbIX MaLUWH

Ecnu 3HayeHne BMOPaLMOHHOM 3KCMO3ULMKU 3a CMEHY CKNnafblBaeTcsl U3 BO3aencTBUS BMOpaumun npu pabote
Gornee Yem OOHOW PYYHON MalUMHbI (MNK Npolecca), HeoBXoANMO ONpPeaEnUTL 4O B BO3AEUCTBUN BUGPaLIMK KaxKaow
TaKOW MaLUWHbI UMK MpoLiecca B COOTBETCTBUM C OAHUM U3 COCOBOB, U3NOXKEHHbIX B pasgene E.2.

OB6bIYHO ANt MHOTMX Paboymx CUTyaLMi XapaKTepHO:

- ucnonb3oBaHWe Goree OAHON PYYHOW MaLUMHbI UK
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- UCNOMNb30BaHNe PYyYHON MaLLUMHbl Ha HECKOMbKUX onepaumsx, Ans KOTOpbIX ypOBEHb BUOpaLmn, BO3AENCTBYIOLLEN
Ha onepaTopa, pasfnnyeH.

Mpu MCNONb30BaHUM HECKOMNBbKMUX PYYHbIX MaLLMH, NPOLECCOB UMW pasfnYHbIX onepaumin Ans OLEHKM BO3OeNCTBUSA
BUOpauUn NPUMEHSIIOT, Kak NpaBuio, coMeTaHne OCHOBHbIX MeToAoB M3 pa3sgena E.2.

lpumep — Bo3delicmeue eubpauyuu cknadbieaemcsi U3 mpex pas3uydHbix 3adaHul. [Jns pacyema eubpayu-
OHHOU 3KCMo3uyuu 3a cMeHy no AoJisiM Kax0o20 3adaHusi amu 3adaHusi aHasusupyrom no omoensHocmu. lMpu
amowm 9An1s1 oyeHKuU Gonu KaxAo20 3a0aHusi UCMOJb3yoMm pa3Hbie Crnocobbl U3MepPeHUs.

Pa6oyuli necHoli npoMbIuwIIeHHOCMU nepa8yro Yacmb pabovye20 OHS 3aHUMaemcsi pacyucmkou Jieca c uc-
nosib308aHuUeM KycmapHUKoeolU nuJsibl; HerpepbieHoe epeMsi pabomabi 2 4. Bmopyro yacmb OHs1 OH 3aHSIM eaJsiKoll
depeebes C MOMOWbLI0 YenHoU nuJsibl, Nocsie 4e20 ¢ noeasieHHo20 depesa Mol ke nusioli oH obpeszaem eemeu. 3a
CMeHy OH eanum u obpe3zaem 30 depeesnes.

®omoezpaghusi subpayuoHHO20 8030elicmeusi aHas02u4YyHa uzobpaxeHHoU Ha pucyHke E.5. [Jnsi oyeHku eu6-
PpayuoHHoU 3KCMo3uyuu 3a cMeHy eecb paboyuli deHb criedyem pa3bums Ha mpu onepayuu: paboma c KycmapHu-
kKoeol nusiol, eanka depesbees, obpe3aHue semeel.

HenpepbieHasi paboma c KycmapHukoeol nunol 3aHumaem 2 4. CpedHuli ypoeeHb subpayuu 0551 OaHHOU
onepayuu, nosy4eHHbIl 0 HECKOSILKUM U3MePeHUsIM, pageH 4,6 m/c2. [Jonto daHHol onepayuu A, .., (8) €
3HayeHuUuU subpayuoHHOU 3KCMo3uyuU 3a CMeHy paccyumbieatom o ¢gpopmyne (3):

Abr’ushsaw(8)24;6 \/% =23 M/Cz. (E. 6)

Banka kaxdoz2o depeea c noMowbro UenHol Nusbl 3aHUMaem e cpedHeM 2 MUH, m.e. 8Ce20 Ha Mo, YmobbI
nosanums 30 depeebee, mpebyemcsi 1 4. CpedHull yposeHb subpayuu, usmMepeHHbIlU 8 meYyeHue nepuoda easku,
cocmaesnsiem 6 m/c2. Kak u dnst npedsidyueli onepayuu, dosto daHHol onepayuu A (8) e 3HaYyeHuUU subpayuoH-

felling
HOU 3KCcro3uyuu 3a CMeHy paccyumabigarom ro ¢gpopmyiie (3):

Atelling (8)= 6,0 \/% =21 m/c2 (E7)

O6pe3ka cyybee om cmeoJsia Kaxx0020 yrnaesue20 depeea 3aHUMaem 8 cpedHeM 4 MUH, m.e. ece2o 2 4 As1s1 30
depesbes. YpoeeHb subpayuu HerocmosiHeH (ecmb y4acmku pocma U MOoHWKeHUs1 8 3asucumMocmu om obpe3sae-
Mol eemku), Toamomy Osis nosyYeHusi npedcmaeumesibHO20 UHMepeasa 0s1si 0aHHoU onepayuu 661510 NpoeedeHo
ycpedHeHue 8 mevyeHue 60/1bWO20 UHMepesana epeMeHu. CpedHull ypoeeHb subpayuu Onsi onepayuu o6pesku

cocmasun 3,6 m/c2. Jonto daHHol onepayuu A stripping (8) paccyumsniearom no ¢popmyne (3):

Astripping (8) = 3,6 \/% =18 m/c?. (E.8)

Honu om kaxdoli onepayuu e 3Ha4eHUU 8U6PaUUOHHOU IKCMO3UUUU 3a CMeHY cyMmupyrom rno ¢ghopmyiie (4),
e pesynibmame nony4arom credyroujee 3HaqdeHue A(8):

n
A = ,/_21/\,-2 (8) = | Alrushsaw (8) + Abiing (8) + AZuipping (8) =237 + 2,1 + 1,87 = 36 m/c?.  (E9)
i=

vk

Ny

I
|
| 2 |
1
1 — VHCTPYMEHT 1; 2 — WHCTPYMeHT 2; 3 — pabouun uukn; 4 — Bpems

PVICyHOK E.5 — NamepeHue BI/I6paL|,MOHHOFO BO34ENCTBUSA MPU UCMOSNb30BaHUMN HECKOSTbKMUX PY4HbIX MaLUUH
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