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MNpeancnosue

Llenn, ocHoBHble MPUHUMMBI MU OCHOBHOM MOPAAOK NpoBefeHUs PaboT MO MEXKrocyLapCcTBEHHOM
CTaHAapTM3aummn yctaHosaeHbl TOCT 1.0-92 "MexkrocyaapCTBeHHAn cucTema CTaHAapTM3aunn. OCHOBHbIe
nonoxeuma" un  [OCT 1.2-97 "MesrocygapcTBeHHas cucTema CcTaHgaptusauuu. CTaHgapThbl
MEKIrocyAapCTBEHHbIE, MPaBMIa U PEKOMEHAALNN MO MEXKIoCyaapCTBEHHOM CTaHAapTM3aunn. Mopagok
pa3paboTKu, NPUHATUA, NPUMEHEHUS, OBHOBNEHUA N OTMEHDI".

CBeaeHus o cTaHaapTe

1. MogrotoeneH OTKPbITbIM aKLMOHEPHbIM 06 ecTBOM "Hay4Ho-nccnenoBaTeIbCKUIA LLEHTP KOHTPOASA
M OMArHOCTMKM TEXHUYECKMX cucTem" Ha OCHOBE COOGCTBEHHOrO ayTEHTUYHOrO MepeBoAa CTaHAAPTa,
YKa3aHHOro B NyHKTe 4.

2. BHeceH denepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryiMpoBaHUIO U METPOIOTUN.

3. MpuHAT MeXrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3auMW, METPOSoTMU U cepTudUKauuu
(Mpotokon N 27 oT 22 nioHa 2005 r.).

3a NpUHATME NPOroa0COBaNN:



KpaTkoe HanmeHOBaHMe CTpaHbl Koga ctpaHbl no MK CoKpaweHHOe HaMmeHOoBaHue

no MK (MCO 3166) 004-97 (NCO 3166) 004-97 | HaUMOHANLHOrO OpraHa No cTaHAapPTU3aLUK
AsepbaligkaH AZ AscTaHgapT
ApmeHusa AM ApmcTaHgapT
benapycb BY loccraHgapT Pecnybamkun benapyco
KasaxctaH KZ locctaHaapT Pecnybnaunkn KasaxcTtaH
Kbiprbi3cTtaH KG Kbiprbi3ctaHgapT
Monpgosa MD Monpgosa-CraHgapT
Poccuiickan ®egepaums RU depepanbHOE areHTCTBO MO TEXHUYECKOMY

pPeryanpoBaHmio U METPONOTUK

TagXMKUCTaH TJ TapXnKcTaHgapT

TypKMeHuUCTaH ™ lnasroccny»kba "TypkmeHcTaHgapTAapbl"
Y36eKncraH uz Y3cTaHgapT

YKpaunHa UA locnoTpebeTaHaapT YKpauHbl

4. HactoAwmin cTaHgapT sasasetca MoguvdUUMpPOBaHHBIM MO OTHOLWEHWUIO K MEXAYHapoLHOMY
ctaHgapTty MCO 5349-2:2001 "Bubpaums. U3amepeHune noKkanbHOM BUOpaUUM M OLEHKA ee BO3AENCTBUA Ha
yenoseKa. YacTtb 2. MpaKkTMyeckoe pyKoBOACTBO NO NPOBEAEHMIO U3MePEHUI Ha pabouunx mecTax" (ISO 5349-
2:2001 "Mechanical vibration - Measurement and evaluation of human exposure to hand-transmitted
vibration - Part 2: Practical guidance for measurement at the workplace") nytem BHeceHMA TeXHUYECKUX
OTK/IOHEHW, 06 BACHEHWE KOTOPbIX NPUBEAEHO BO BBEAEHMM K HACTOALLEMY CTaHAAPTY.

CreneHb cOOTBETCTBUSA - MoandUumMposarHHas (MOD).

5. Mpukaszom PepepanbHOro areHTCTBa NO TEXHUYECKOMY pPeryinpoBaHuiO M meTponorum ot 12
Aekabpa 2007 r. N 364-cT mexkrocyaapcrBeHHbli ctaHgapt FTOCT 31192.2-2005 (MCO 5349-2:2001) BBeaeH B
OeNncTBMe B KayecTBe HalMOHaNAbHOro cTaHaapTa Poccuiickoit Pepepaumu ¢ 1 uons 2008 r.

6. BBegeH Bnepsble.

NHpopmauma o BBeaeHUU B AeicTBMe (NpeKpalleHnn 4eNcTBUA) HacTosALWwero ctTaHaapTa nybamkyerca
B yKasaTesne "HaumnoHanbHble cTaHgapTbl".

NHudopmauusa 06 nameHeHMAX K HacToaweMy CTaHaapTy nybaunKkyertca B yKkasatene "HaumoHanbHble
CTaHAapTbl", @ TEKCT U3MEHEHU - B MHOOPMALIMOHHbIX yKa3zaTensax "HaumoHanbHblie cTaHaapTsl”. B caydyae
NepecmoTpa UAM OTMEeHbl HACTOALWEro CTaHAapTa COOTBETCTBYIOWAA UHbopMauusa byaeT onybimMkoBaHa B
nHdopmMaLMOHHOM yKasaTese "HauuoHanbHble cTaHaapThl".

BeeageHue

B npouecce paboTbl C py4HbIMM MaLIMHAMM 0BOro TMNA C NPUBOAOM /1t060ro Buaa (3/1IeKTPUYECKUM,
NMHEBMATUYECKUM, TWUAPABANYECKUM, OT ABWUraTeNn BHYTPEHHEro CropaHusa), Ha MaliMHaX C PYy4YHbIM
ynpassieHuem, npu obpaboTKke Ha CTaHKax AeTanewn, yaepHuBaemMblX pyKamu onepaTtopa, Ha ero KUcTb 1
NIe4o MOXKET NepesaBaTbCs 3Ha4YMTeIbHAA BUBpaLmMa. B 3aBMCMMOCTM OT BMAA M MeCTa NPOBOAMMbIX paboT
3Ta BMOpaLMA MOXKET BO34eNCTBOBATb KaK HAa OA4HY PYKY, Tak M Ha obe pyKu cpasy, ABAAACL UCTOYHMKOM
AnckomdopTa U CHUMKAA NPOU3BOAMTENbHOCTb Tpyaa. Obwue TpeboBaHMA MO M3IMEPEHUIO U OLUEHKe
NIoKanbHoW BMBpaummn yctaHosneHbl B TOCT 31192.1-2004. Llenb pa3paboTKM HacToAwero craHaapTa -



YCTaHOBUTb TpeboBaHMA K NPOBeAeHUI0 U3MEPEHUN IOKaNbHOW BUBpauum B cootBeTcTBum ¢ FOCT 31192.1-
2004 Ha pabouyem mecTe onepaTopa.

BbinosHeHMe TpeboBaHWMIM HACTOALWErO CTaHAAPTA AOMKHO obecneynBaTb NOAyYEHWE PEAUCTUUYHON
KapTWHbI BO34EMCTBMNA HA onepaTopa I0KaibHOM BUBpaumm 3a pabouyro CMeHY M OLLEeHKM 3TOro BO34EeNCTBUA
B Npeaesiax 4onyCcTMMOM HeonpeaeaeHHOCTH.

Mpoueaypa OLEeHKN BUOPALLMOHHOIO BO3AENCTBUA COCTOUT M3 HECKOJIbKMUX 3TAMOB:

- BblAE/IEHUA CEPUN AUCKPETHbIX ONEpPaLuii, COCTaBAAIOLWMX paboumnii AeHb onepaTopa;

- BbI6Opa onepaunit, ANa KOTOPbIX A0MKHbI 6bITb NPOBEeAEHbI U3MEPEHUS;

- U3MEepPEHUNA CpeaHEeKBaLPaTUYHOIO 3HaYeHNA BUBPOYCKOPEHUs AN Kaxaol BblbpaHHOM onepaumu;

- OLEHKN TUMUYHOTO BPEMEHW BO3AENCTBMA A5 KaXKA0M BblAE/IEHHOM onepaLunmn B TedeHue paboyero
AHA;

- pacyeTa BMOPALIMOHHOM 3KCMO3ULMN 33 CMEHY.

OueHka BubpaLMOHHOro BO3ageicTBMA B cootBeTcTBMM ¢ [OCT 31192.1-2004 ocHoBaHa
WUCKNIOYNTENBHO HA M3MepeHUn BubpaLmm Ha NoBEePXHOCTAX, 06XBaTbiBaeMbIX KUCTbIO PYKU onepaTopa, u
N3MepeHMM BpeMeHM 3TOro BO3AeNCTBMA. 32 061aCTb PACCMOTPEHMA NPU 3TOM BbIXOAAT TakMe GaKTopbl, Kak
CUAbl Ha)atTms M obxBaTa, npuaaraemble OMNEpPaTopom, W XapaKTep 3TUX CuA  (NIOKajibHble WK
pacnpegesnieHHble), No3a, NPMHMMaemMasi OnepaTopoM, HanpaB/ieHWe AeWCTBUA BUOpaLMM U BHELHWe
dakTopbl. MMoaTOMy B HacToAlEeM CTaHAapTe, pasBuBatolem obuwme TpebosaHua TOCT 31192.1-2004, He
0AaHO PYKOBOACTBO MO OUEHKE BAMAHUA 3TUX AOMNOAHUTENbHbIX ¢akTopoB. OAHAKO YCTaHOBAEHO, 4TO
PermcTpauma Bcex Cy,ecTBeHHbIX GaKTOpPOB, COMYTCTBYIOWMX paboTe onepaTopa, BarKHa C TOYKU 3pEeHUsA
pa3paboTkn Hambonee 0BOCHOBAHHLIX METOAOB OLEHKM MPodeccrMoHanbHOro pucka, obycnoBNEeHHOro
BO34,eNCTBMEM JIOKaNbHOM BUBpaLUN.

o cpaBHEHMIO C NPUMEHEHHBIM MeXayHapoaHbIM cTaHgapTom MCO 5349-2:2001 B TEKCT HAacTOALLETO
CTaHAapTa BHECeHbI caeyolmne N3SMeHeHusa:

- pobaBneHa ccbika Ha FOCT 12.1.012-2004 B pasgen 1, ytobbl MOKas3aTb MeCTO CTaHAapTa B
KOMMAEKCe CTaHAapTOB No BUH6paLMOHHOM 6e3onacHoCTY;

- CCbI/IKM Ha BBeAEeHHble MeXAyHapoAHble CTaHAapTbl 3aMeHeHbl CCbIIKaMK Ha COOTBETCTBYHoLWMe
MEXKrocy4apCcTBeHHbIe CTaHAApPTbl U ANA NPUBEAEHMA B COOTBETCTBME c TpeboBaHuamu FTOCT 1.5-2001
N3MEHEH CTPYKTYPHbIM 3/1emeHT "Bubanorpacus".

1. OBJIACTb NPUMEHEHWA

HactoAwmin ctaHAapT ycTaHaBAMBaEeT TpeboBaHUA K NPOBEAEHMUIO U3MEPEHUI U OLEHKe BO34ENCTBUA
JIoKanbHOM BMOpauMM Ha paboyem mecTe B COOTBETCTBUM C OCHOBOMOJaratoWwumm craHgaptamm FOCT
12.1.012 u rOCT 31192.1.

HactoAawmin ctaHgapT pacnpocTpaHaeTca Ha Bce Caydau BO3AENCTBUA JIOKasbHOM BMOpauum Ha
paboymx MecTax He3aBUCMMO OT ee UCTOYHMKA: PyYHas MallWHA, YCTPOMUCTBO PYYHOTO yrpaB/ieHUs MaluMHOM
(aBWKyWeca unu ctaunmoHapHoi) unu obpabatbiBaemas aeTab.

2. HOPMATUBHBIE CCbIJTIKM

B HacToAweMm cTaHgapTe UCNO/b30BaHbl HOPMATUBHbIE CCbIJIKM HA CAeAYIOLIME MEKTOCYAAaPCTBEHHbIE
CTaHAapPThI:

FOCT 12.1.012-2004 Cwuctema cTaHgapToB 6e3omacHOCTM Tpyda. BubpaumoHHas 6esonacHoOCTb.
Obwme TpeboBaHuA

FOCT MNCO 5348-2002 Bubpauua wn ypap. MexaHuyeckoe KpensaeHue akcenepometpos (MCO
5348:1998, IDT)

FOCT UCO 8041-2006 Bubpauus. Bosaeincreme Bnbpaumm Ha yenoseka. Cpeacrsa msmepenuin (MCO
8041:2005 "Bo3aelicTeme BMbpalmu Ha Yyenoseka. Cpeacrsa nsmepenuii”, IDT)

FOCT 24346-80 Bubpauma. TepmuHbl 1 onpegeneHma (MCO 2041:1990, NEQ)

FOCT 30873.2-2006 (UCO 8662-2:1992). PyuHble MmaluuHbl. U3mepeHns Bnubpaummn Ha pyKkoaTke. YacTb
2. MonoTKu pybunbHble u KnenanbHble (MCO 8662-2:1992, MOD)

FOCT 30873.3-2006 (MCO 8662-3:1992). PyuHble MallnHbl. M3mepeHns BubpaLmmn Ha pyKoaTke. YacTb
3. MepdopaTopbl n MoNoTKKN BypunbHbie (MCO 8662-3:1992, MOD)

FOCT 30873.4-2006 (MCO 8662-4:1994). PyyHble MmalluHbl. M3mepeHns BubpaLummn Ha pyKkoaTke. YacTb



4. MawwuHsbl waundosanbHble (MCO 8662-4:1994, MOD)

FOCT 30873.5-2006 (MCO 8662-5:1992). PyyHble MalunHbl. M3mepeHns BubpaLmmn Ha pyKoaTKe. YacTb
5. BETOHONOMbI U MOJIOTKM NS CTPOUTENbHbIX paboT (MCO 8662-5:1992, MOD)

FOCT 30873.6-2006 (MCO 8662-6:1994). PyyHble MalnHbl. M3mepeHns Bubpaumm Ha pyKoaTke. YacTb
6. MaLwwuHbI cBEP/IN/IbHbIE YaapHO-BpaLwaTenbHble (MCO 8662-6:1994, MOD)

FOCT 30873.7-2006 (MCO 8662-7:1997). PyuHble MalnHbl. M3mepeHns BubpaLmm Ha pyKoaTke. YacTb
7. F'alikoBepThbl, WYPYNoOBepTbl U BUHTOBEPTLI YAAPHbIE, MMNY/AbCHblE U TpeweTodHble (MCO 8662-7:1997,
MOD)

FOCT 30873.8-2006 (MCO 8662-8:1997). Py4yHble MalnHbl. U3mepeHua Bubpaumm Ha pyKoaTke. YacTb
8. MalwwnHbl nonnpoBanbHble, KpyraowandosasbHble, opbuTanbHble wWAMPOBaAIbHbIE U OpPOUTaNbHO-
BpaliaTenbHblie wandosanbHble (MCO 8662-8:1997, MOD)

FOCT 30873.9-2006 (MCO 8662-9:1996). PyuHble maluuHbl. U3mepeHns Bubpaummn Ha pyKkoaTke. YacTb
9. Tpambosku (MCO 8662-9:1996, MOD)

FOCT 30873.10-2006 (MCO 8662-10:1998). PyuHble MallnHbl. M3mepeHUs BMBPaLMK Ha PYKOATKe.
YacTtb 10. HoxHULbI BbipybHbIe 1 HoXeBble (MCO 8662-10:1998, MOD)

FOCT 30873.11-2006 (MCO 8662-11:1999). PyuHble MallnHbl. M3mepeHUs BMBPaLMK HA PYKOATKe.
Yactb 11. MawuHbl ana 3abmsaHma KpenexHbix cpeacts (MCO 8662-11:1999, MOD)

FOCT 30873.12-2006 (MCO 8662-12:1997). PyuyHble MallnHbl. M3mepeHUs BMBPaLMK HA PyKOoATKe.
Yactb 12. Muabl HOXKOBOYHbIE, AMCKOBbIE M MAATHMKOBbIE WU HaMWIbHUKM BO3BPATHO-MOCTYNaTe/IbHOro
Apewcteuma (MCO 8662-12:1997, MOD)

FOCT 30873.13-2006 (MCO 8662-13:1997). PyuyHble maluHbl. M3mepeHUs BUMBPaLUMK HA PYyKOATKe.
YacTtb 13. MawuHbl wandosanbHble ana ob6paboTku wramnos (MCO 8662-13:1997, MOD)

FOCT 30873.14-2006 (MCO 8662-14:1996). PyyHble maluHbl. M3mepeHUs BUMOBPaLMK HA PYKOATKe.
YacTtb 14. UHCTPYyMEHTbI Ana 06paboTKM KaMHA M MONOTKK 3a4MCTHbIe ny4dKoBble (MCO 8662-14:1996, MOD)

FOCT 31192.1-2004 (MCO 2631-1:1997). Bubpauus. M3amepeHus noKanbHOM BUOBPaALMKN U OLEHKA ee
BO34elNCcTBMA Ha YyenoBeka. Yactb 1. O6wme TpebosaHumsa (MCO 5349-1:2001, MOD)

MpumeyaHue. Mpu NOAb30BaHMM HACTOALLMM CTAaHAAPTOM LenecoobpasHo MNpPoOBepUTb AencTeue
CCbINIOYHbBIX CTAHAAPTOB Ha TEPPUTOPUM TFOCYAapCTBA MO COOTBETCTBYHOLLEMY YKa3aTento CTaHAApPTOB,
COCTaB/IEHHOMY MO COCTOAHMIO Ha 1 AHBapA TeKyLWero roga, U No COOTBETCTBYOWMM MHPOPMALMOHHDLIM
yKasaTensm, onybIMKOBaHHbIM B TEKYLLEM roay. ECM CCbINOYHbIN CTaHAAPT 3ameHeH (M3MeHeH), To npu
NO/Nb30BaHUM HACTOAWMM CTaHAAPTOM cneayeT pPYKOBOACTBOBATbCA 3aMEHSIOWMM  (M3MEHEHHbIM)
CTaHAapPTOM. EC/IM CCbINIOYHbBIN CTAHAAPT OTMEHeH 6e3 3aMeHbl, TO NOI0XKeHWe, B KOTOPOM ZaHa CCbl/IKa Ha
Hero, NPUMEHSAETCA B YaCTW, He 3aTParnBatoLLEN 3Ty CCbIKY.

3. TEPMWHbI, ONPEAENEHNA N OBO3HAYEHWA

3.1. TepMmuHbI 1 onpegeneHuna

B HacToAwem ctaHgapTe npMmeHeHbl TepmuHbl no TOCT 12.1.012, TOCT NCO 8041 n ITOCT 24346, a
TaKXe cnegytowme TePMUHbI C COOTBETCTBYIOLLUMU onNpeaeneHUAMM:

3.1.1. CTaHOK C py4yHOM Mnojayen: mallMHa, K UCNOJHUTENIbHOW 4YacTU KOTOPOM onepaTtop nogaet
obpabaTtbiBaeMyto feTanb, NOABEPrasch Yepes Hee BO3AENCTBUIO SIOKa/IbHON BUOpaL K.

Mpumep. JIEHTOUYHO-NUNBHBIV CTAHOK, WANGDOBaANbHbINA CTAHOK.

3.1.2. MawwuHa C py4YHbIM ynpasBiaeHMeM: MallMHA, Yepes3 OpraHbl yNpaBJAeHUsA KOTOPOM (PYKOATKM,
pblyaru UAK pyneBoe Koaeco) Bubpaumnsa Bo3aencTByeT Ha onepaTtopa.
Mpumep. CamoxopHas ra30HOKOCWUIIKA, aBTOMOIPY34MK, Kayatowanca wanposanbHasa pama.

3.1.3. ObpabaTtbiBaemas geTanb: AeTajlb, KOTOpan yYAEPKUBAETCA pyKamu onepaTtopa U nepegaeT Ha
HUX BUBpaLMio, BO3HMKAOLLYIO B npoLecce 06paboTKu.

Mpumep. OTAnBKa, 0bpabaTbiBaemMan Ha WANPOBaNbHOM CTaHKe, AepeBAHHAA 3aroToBKa, NogaBaemas
B IEHTOYHO-NUNbHbIA CTAHOK.

MpumeyaHue. JloKanbHaa BMOpaLMA MOXKET BO34eNCTBOBaTb Ha onepaTopa OAHOBPEMEHHO Yepes
obpabaTbiBaeMyto AeTasib U OpraHbl yNpaBaeHMA CTaHKOM, Ha KOTOpPoM AeTanb 0bpabaTbiBatoT.



3.1.4. PyyHana MalLMHA: PYYHOW MEXaHW3MPOBAHHbLIA MHCTPYMEHT, KOTOPbIM B npouecce paboTbl
yAEPKMBAETCA PyKaMu onepaTopa, NOSHOCTbIO MM YaCTUYHO BOCNPUHMMAIOLWLEFO BEC MHCTPYMEHTA.
Mpumep. INeKTpMYeckan apenb, NHeBMaTUYECKoe 3ybuio, LenHas nuna.

3.1.5. BcTaBHOW WHCTPYMEHT: CMEHHOE MPUCNOCob/ieHNe, KOTOpPoe KPEnAT BHYTPU WA CHAPYHKM
PYYHOM MaLUUHbI.

Mpumep. BypoBas ronosKa, 3ybuno, uenb LeNHOW NUbl, AUCK NUAbI, WANGOBANbHBIN AUCK.

3.1.6. Onepauus: uageHTudMUMpyemoe paboyee 3adaHue, A8 KOTOPOro MPOBOAAT U3MepeHue
npeacTaBuTeIbHON BUOPaALMKN; JaHHOE M3MepeHME MOXKET ObiTb BbINOJHEHO NPW MCMO/b30BAHUN OLHOWM
PYYHOM MallMHbI, OAHOro TUna obpabaTbiBaeMon AeTanu Uan aas oaHol ¢asbl 3agaHus.

MpumedaHne. Onepaums MOXKET ONpPenenaTbCa UCNOb30BAaHMEM KOHKPETHOM PyYHOW MaLUUHbI UK
obpabaTtbiBaeMoit feTann KOHKPETHOTO TUMNa UK KOHKpPeTHoM da3olt paboyero 3agaHums.

3.1.7. Onepatop: ANLO, UCMob3ylollee B npouecce paboTbl CTaHOK C Py4HON Mogayei, MalnHy C
PYYHbIM YMPaBAEHUEM UNU PYYHYIO MALLKUHY.

3.1.8. Onepaumsa ¢ UCNONb30BAHMEM PYYHOW MalUMHbI: 060K nepuod paboTbl Py4YHON MaLLUHbI, B
TeyeHne KOTOPOro onepaTop NoABepraeTca BO34eNCTBMIO IOKabHON BUbpauunm.

3.1.9. O6beKT 06paboTKU: NpegMeT AU MaTepuan, obpabaTbiBaeMblii C MOMOLLbIO PYYHOM MaLLMHbI.

3.2. O603HaYeHUs

B HacToAwWweM cTaHAapTe NPMMEHEHbI Cieaytowme ycaoBHble 0603HaYeHun:
a,.i <1> - cpesHekBajgpaTU4YHOE 3HaYeHWe KOPPEKTMPOBAHHOIrO BMOPOYCKOpPEHUA B OJHOM
HanpaB/feHUN AeNCTBUA JIOKaNbHON BMBPaLMM NPU BbLINOSHEHUMU (-1 onepauun, m/c2. Ona yKasaHusa

HaﬂpaBHEHMD’I n3amepeHna UCnonb3yrTca AONONHUTE/IbHbIE HUXHNE UHAEKCbI X, Y UK Z (T.e. ahwi , ahwi ,
X y

Apwi, );

<1> 3pecb U panee HUXHUA uHAeKc h (oT aHrauiickoro hand - pyka) nokasbiBaeT, YTO JaHHbIN
napameTp OTHOCUTCA K JIOKa/IbHOW BUBpauuu.

ahvi - 3Ha4YeHue MNoAHOM BM6paLJ,MM NPU BbINOJIHEHUN i-1 onepaunn (KOpeHb M3 Cymmbl KBaapaToB

a,,; N0 BCEeM Tpem HanpaBaeHUAM U3MepeHnusa Bubpauum), m/c2;

A(8) - BMBpaUMOHHaA 3KCNO3MLMA 33 CMeHy, m/c2;
A (8) - COCTaBAAOLWAA i-i onepaumm B 3HaYeHUN BUBPALMOHHOM SKCMO3NLMM 33 CMEHY, m/c2;
To - 6a3oBoe 3HaYeHWe BPeMeHHOro MHTepBana, pasHoe 8 4 (28800 c);

Ti - oblee Bpems (B TeueHMe paboyero AHA) BO3AeNCTBMA BUBPALIMK NPU BbINOJHEHUN i-1i onepauuu.

4. SMEPAEMBbIE BEJIMYNHbI

o

Mpwn BbINOJIHEHUN KaxKAOW i-h onepaunu gns OLEHKU BO34encTBus Bubpauum onpegensaloT nse
OCHOBHble Benn4yunHbl no NOCT 31192.1:

o 2 o
- 3Ha4YeHue NosiHov BMbpaummn a, ., M/C” ; 370 3HauEHMe PACCUMUTBIBAIOT MO Pe3ynbTaTam U3MepeHUit
CpeaHeKBaApaTUYHbIX 3HAYEHUN KOPPEKTUPOBAHHOIO BMOPOYCKOPEHWS ANA KaxAoro HanpasieHus
aevicteua Bubpaumm: a, i, ap, Ay
X y z
- Bpems (B TeyeHue pabouero aHs) Ti BO34eMNCTBMA BUOpaLUUM Npu BbINONHEHUN i-I1 onepauuu.

OCHOBHbIM UKCUMPYEMbIM MapaMeTpoM ABAAETCA BMBPALMOHHAA 3KCNOo3MuMA 3a cMmeHy A(8). Ero

PacCcYMTBIBAIOT Ha OCHOBE 3HauyeHui A, u 1, ana Bcex onepauwii i (cm. paszen 8).

5. NOArOTOBKA K MPOBEAEHUIO M3MEPEHUN



5.1. Obuwme nonoKeHuns

B TeueHue paboyero gHA onepaTop Ha paboyem mecTe BbINOJHAET CEPULO ONepPaLuii, YacTb KOTOPbIX
MOKET HEOAHOKPATHO NOBTOPATLCA. MpK 3TOM BO3AENCTBYIOLLAA HA onepaTopa BUOPaLMA MOXKET CUbHO
pasninyaTbCcA B 3aBUCMMOCTU OT BUAA ONepaLmu, UCNONb3YeMOW PYYHOW MaliMHbI (MalLMH) U pexnma ee
paboTbl.

Ona nonyyeHua oOuUEHKM BUMOPALMOHHOWM 3KCMO3MLMWM 3a CMEHy BHayaje ycTaHaB/AMBAOT, MNpw
BbIMO/NHEHUN KaKMX onepauuii B TeueHne paboyero aHA BMOpaLmA, BO3AENCTBYIOLWLAs HA onepaTopa, byaer
3HaunTenbHoM (cm. 5.2). Mocne 3Toro ANA KaxKAoW TaKoW onepauuu OonpeaensoT OO4UH U3 YeTbipex
BO3MOMHbIX CMocoboB wuamepeHua Bubpaumm (cm. 5.3). BbibpaHHbIM cnocob 6yaeTr 3aBuceTb OT
ocobeHHoCTen paboyero mecta onepaTopa, pacnopsaaka paboyero AHA U BUAA UCTOYHUKA BUOBpaLUN.

5.2. Bbibop onepaumi, AN KOTOPbIX NPOBOAAT U3MEPEHUA

BakHO, uTObBbl M3MepeHUs 6blM NpoBedeHbl ANA BCEX PYYHbIX MalMH (06beKToB 06paboTku),
BMBpaLLMA KOTOPbIX ONpeaenaeT CyLLEeCTBEHHYIO COCTaBAAIOLLYIO BUOPALLMOHHOM 3KCNO3MLMK 33 CMeHY. Ana
NnoNy4eHUa NONHOM KapTUHblI TUNUYHOro (cpeaHero) Bo3AencTBus BMbBpauuu B TeyeHue paboyero AHA
HeobxoAMMO MAEHTUDULMPOBATD:

a) BCe UCTOYHUKM BUOPALMOHHOrO BO34,eNCTBMA (T.€. UCMONb3yeMble MalLUHbI U UHCTPYMEHT);

b) Bce onepauuun, NnpoBoANMbIe C Py4HOW MaLLMHOM (Hanpumep, LenHaa nuaa MoXeT HaxoAUTbCA B
HepaboTatoLLem cocTosHMM, paboTaTb NOA NONHOM HArpy3KoW Npu pacnuaoBKe CTBOAA AePeBa U MO Masiol
Harpysko npu pacnmnoBke BOKOBbIX BETBEWN, CBEP/IUbHbLIA MHCTPYMEHT MOXKeT paboTaTb B yAapHOM U
6e3yLapHOM peXkMMax U, KPOME TOro, Ha Pa3HbIX CKOPOCTAX BPaLLEHMS);

C) BCe M3MEHEeHUs yCnoBui pPaboTbl, KOTOPbIE MOTYT OKa3aTb BAMAHWE Ha YPOBEHb BO3AENCTBYHOLLEN
BMbpaumn (Hanpumep, GETOHONOM MOMKET cHayana OblTb MCNO/b30BaH ANA pPaspylleHusa TBepaoro
6ETOHHOro MOKPbLITUA, @ 3aTemM Hosee MAFKOro rPYHTOBOrO €/10A; WAMdOBaAbHAA MalUMHA MOXKET CHavana
6bITb MCNONb30BaHa c abpa3nBHON LWKYPKOWM, a 3aTem ¢ 6opdpeson);

d) Bce BCTaBHble MHCTPYMEHTbI, KOTOPble MOFYT BAUATb Ha YPOBEHb BO3AEWCTBYHOLLEN BUBpPaLUM
(Hanpumep, wWnndoBaNbHLIN CTAHOK MOMKET ObITb MCMOMb30BaH C Habopom HaxKAauyHblx Oymar pasHoi
CTeneHW 3ePHUCTOCTH - OT rpyboii 40 YUCTOBOW 06PabOTKMN; KAMEHLLMK MOMKET NPUMEHATbL MHEBMATUYECKOE
3y6U1N0 C WMPOKUM HabopOoM PasNUYHbIX 3y6un).

Kpome Toro, uenecoobpasHo TakKe NoayyumTb:

e) nHpopmaumio oT paboumx U KOHTPONMPYIOWMX /IUL, O CUTyaLMAX, KOrga BO3MOMKHO MoABAEHUE
MaKCMMaibHOW BUbpaLmu;

f) oueHKM noteHuManbHOW BUBPALMOHHOW OMACHOCTU KaxKAOW onepauuMm Ha OCHOBE AaHHbIX O
napameTpax Mpou3BOAUMON BUBpPaALMK, NPenoCTaBAAEMbIX W3roTOBUTENEM PYYHOM MalLMHbI (CM.
MpunoxeHue A), UAN UCNONb30BaHMA (MPU UX HAMYUK) PE3YbTAaTOB BbINOJIHEHHbIX PaHEE U3MEPEHUI ANs
PYYHbIX MALUUH TOTO e BMUAa.

5.3. OpraHusaums npoBeaeHNs U3MepPeHUi

5.3.1. NMpogonKnTenbHble U3MEPEHMA B MPOL,ECCe HENMPEPLIBHOTO BbINOJIHEHMA ONepauun

Ecnn paboyas onepauus He NpepbiBaeTCs A/AUTE/IbHLIA Nepuos, BPEMEHW, B TEYEHUE KOTOPOro
ONepaTop COXPAHAET KOHTAKT C BMOPUPYIOLLE MOBEPXHOCTbIO, TO M3MEpPeHMA BUOpaLMM MOryT ObiTb
NpoBefeHbl B TeYeHMe BCEro 3Toro nepuoga. [onyckaetcsa, YTobbl AaHHas onepauus COMpPoOBOXKAANACH
N3MEHEHMAMM YPOBHA BUOPALMM NPU YCAOBUM, YTO 3TN U3MEHEHUSA ABNAIOTCA A1A HEE XapaKTePHbIMMU.

[nAa oueHKN BMOPALMOHHOM 3KCMO3ULUMWM 33 CMEeHY noMmumo mHdopmaumm ob yposHe BMBpaLmu
HeobxoaMMa TaKKe OLLeHKa AUTeNbHOCTM BO34eNCTBMA BUBpaLMmM B TedeHMe paboyero gHA.

5.3.2. NMpogonKnTenbHble U3IMEPEHNA B NPOLLECCE BbIMOAHEHWA ONepaLmm C nepepbiBamm

Ecnn pabouas onepaums, BbINOAHAEMas B TeYeHMe AIMTENbHOIO Nepmnoaa BpeMEHHU, BKIOYaET B cebs
KOPOTKME OCTAaHOBKM, KOrga BO3AelCTBME BUOpaLMM OTCYTCTBYET, TO U3MEPEHUs BUOpaLMM TaKkKe mMOryT
6bITb NpoOBeAEeHbl B TeYEHME BCEro 3TOro nepuoga Mpu YCAOBMM, YTO YKasaHHble OCTaHOBKU ABAAOTCA
COCTaBHOWM YacTblo BbINOJIHEHMA OMepauuM U OnepaTop MOCTOAHHO NOAAEPNKMBAET KOHTAKT C PYy4HOM
MaLLMHOM Uam obpabaTbiBaeMon AeTabio, CYLLECTBEHHO HE U3MEHSA NOJI0KEHMA CBOUX PYK.

Ona oueHKN BMOPALMOHHON 3KCMO3UUMKM 33 CMEHY NoMumo MHdopmaumm ob ypoBHe BUBpaLUK
HeobxoaMma TaKkKe OUeHKa ANMTENbHOCTM BO3AENCTBUA BUBpaLMM B TedyeHWe paboyero AHA. B gaHHOM
CNyyae oueHKa AITe/IbHOCTU BO34EMCTBUA BKAOYAET B cebA KOPOTKME nepepbiBbl B BO3A4ENCTBMN BUDpaLmmn
W, TaKMm obpasom, npesbillaeT COBCTBEHHO Bpema BO34ENCTBMA BUOpaLum.

5.3.3. KpaTkoBpemMeHHble u3MmepeHua B NpoLLecce BbIMOJIHEHMA onepaumu C nepepbiBamu



Ecnn B npouecce paboTbl onepaTop MOXKET YacTo OTNYCKaTb (OTKNaAbIBaTb B CTOPOHY) PYUHYHO MaLLUUHY
nnn obpabaTtbiBaeMyto AeTasb, NepeMeLLaTb PYKM K APYrMM YacTAM MalUHbI MAK 6paTb HOBble AeTanu Ans
06paboTKK, a TaKKe ec/iM B PYYHYIO MaLMHY MOFYT ObiTb BHECEHbl KaKuMe-TO M3MeHeHua (Hanpumep,
BCTaB/IEHbI Apyrue WandoBaNbHbIe NEHTLI UM CBEPAA) AN ONepaTop 6epeT Apyryto pyyYHYHO MaLlWHY, TO BO
BCEX 3TUX CNYYanX MPUMEHUMbI TOJIbKO KPAaTKOBPEMEHHbIE U3MEPEHUA B TeUeHUe Kaxaon ¢asbl paboyei
onepauum.

MHoraa nosydeHue HafeXHblX U3MeEPEHUI BO BpemsA OObIMHOMO BbINOAHEHMA pabouyeli onepaunn
3aTPYAHUTENbHO UKW HEBO3MOMKHO, MOCKOJ/IbKY C TOYKWM 3pPEeHUA Mnpouenypbl U3MEepeHusa OANTENbHOCTb
OEeNCTBUA BUOPALIMN MOXKET BbITb CIMLIKOM KOPOTKa. B 3ToM cnyyae gonyckaetcs npoBegeHne nsmepeHui
B NpoLiecce uMuTaumm paboyel onepaumm, Korga nepuogbl 4enNcTensa BMbpaLmMm NCKYCCTBEHHO YAJMNHSALOT,
HO pabouyne ycnoBMA MPU 3TOM MOALEPHKMBAOT MAKCUMAbHO BIM3KMMU K TEM, YTO MMEKOT MECTo Mnpwu
06blYHOM BbINONHEHUM paboyen onepauum.

Ons oueHKM BMOPALMOHHOM 3KCNO3ULMWM 33 CMEHY MOMMMO WMHPopmaumn o6 ypoBHe BUBpauLuM
HeobxoAMma TaKKe OLeHKa AJINTeNbHOCTM BO34ENCTBUA BUOpaLMKM ANnA Kaxkaon paboyen ¢pasbl onepaymu.

5.3.4. U3amepeHuna B TeyeHne GMKCMPOBAHHOIO Nepnoaa BpeMeHu BCNAeCcKoB BUOpaLMn, 0ANHOYHbIX
WM MHOKECTBEHHbIX YAapOB B NPOLLECCE BbINONHEHMA ONepauum

Ecnv npu BbINOSIHEHUM OTAENbHBIX ONepauunii (Hanpumep, C UCNOJIb30BaHMEM KaenaibHbIX MOJIOTKOB,
reo3ge3abuBHbIX MalWWH U T.4.) HabAAAOT KPaTKOBPEMEHHbIE BCMIECKM BUOPaLUMK, KOTOPbIE MOTYT HOCUTb
XapaKTep OAMHOYHbIX WAN MHOMECTBEHHbIX YAapoB, MAM CaMoO BO3AelcTBME BMOpauUM MoOXKeT ObITb
KpaTKOBPEMEHHbIM (Hanpumep, MpW WMCMOAb30BAHUW YAAPHbIX FANKOBEPTOB), TO MONYYEHME OLLEHKMU
peanbHOro BPEMEHM BO3LENCTBMA MOMKET YaCTO OKasaTbCA 3aTPYLHMUTE/IbHbIM, XOTA obuwee 4ucno
NPOLLeCCOB MMMY/IbCHOrO TUMA B TeYeHWe BCcero pabouyero AHA MOXKHO JIETKO OUEeHUTb. B aTom cnyyae
pekoMeHAyeTCA NPOBOAMUTL U3MEPEHMA B TeueHne GUKCUPOBAHHOIO MHTEPBA/a BPEMEHM, BKAKOYAIOLETO B
cebAa Bpems, 3aTpayeHHOE Ha OAHY MM HECKO/IbKO 3aKOHYEHHbIX OMepauuin ¢ UCNob30BaHUEM PYYHOW
MalluHbI. Mepuos n3mepeHuit, N0 BO3MOXKHOCTU, AOKEH BKAOYATb B c€6A MUHUMAbHbBIE UHTEPBANbI A0
Hayana, Noc/se OKOHYaHMA U B MepepbiBe MeXAYy UMMNY/bCHbIMWU BO34,eNCTBUAMM.

[na oueHKM BUMOPALMOHHOM 3SKCNO3ULMM 33 CMEHY NOMUMO WHGOPMAUUM O YUCAE MMMYAbCOB
BMbpaLmn B TeyeHMe paboyero AHA U MUX YPOBHAX Heobxoauma Takke WMHOpPMAUMA O AJAUTENbHOCTU
N3MEpPEHUI 1 YMcae MMNYIbCOB BMBPaLMKM B Kaxablit Nepmnog usmepeHui.

MpumeyvaHua

1. B cnyyae Korga pabounit noasepraetcs BO3LENCTBUIO MHOMECTBEHHbIX yAapoB uan Bubpauuu
nepexoaHoro Buaa (Hanpumep, NPU UCMONb30BAHUKM PYYHbIX MalUMH AN KpensieHus aetaneit), metoa,
npeasioxkeHHbln B FTOCT 31192.1, moxKeT AaBaTb 3aHMKEHHYIO OLEHKY CTEMEHW XKECTKOCTU BUOPALMOHHOIO
BO34ENCTBMA. 32 HEMMEHMEM /ly4YlEro, AAHHbIA MEeTOZ MOXHO MPUMEHATb, HO K MHTepnpeTaumu
MOMIYYEHHbIX Pe3ynbTaTOB C/leAyeT OTHOCMTbCA C OCTOPOXHOCTbIO, O 4Yem Heobxogumo caenatb
COOTBETCTBYHIOLLYHO 3aMMUCb B MPOTOKOE UCMbITAaHUN.

2. NamepeHuna BMbpaunn, BbINONHAEMblE A8 NOC/AEAYIOWEro CPpaBHEHUA pe3ynbTaToB (Hanpumep,
AN1A CpaBHEHMA BUOPOAKTUBHOCTU ABYX PYYHbIX MALWWH UM 15 OLEHKM Pasanymii B BMbpaunn Bcnencremne
MCMONb30BAHWUA PA3INYHbIX BCTABHbIX MHCTPYMEHTOB), BaXKHO NPOBOAUTL NPU HENPEPbIBHON paboTe pyyHoi
MalLLMHbI, UCKAtOYatoLWen Ntobble NepepbiBbl B BO3AENCTBUN BUOPaLMK.

5.4. AnnTenbHOCTb NPOBEAEHNSA U3MEPEHUN

5.4.1. 3amepeHus B pexxnmme o6bI4HOIO BbINOAHEHWA pabounx onepawmii

Pe3ynbTaTbl M3MEPEHWUIA NOAYYAOT yCPeAHEHMEM MO WMHTEpPBasy BPeMeHW, NpeacTaBUTENbHOMY C
TOYKM 3pPEHUA TUNMNYHOIO UCNOb30BAHMA PYYHOM MALLMHbI UM TUMTMYHOIO BbIMOAHEHWUA TEXHONOMMYECKOTO
npouecca. Mo BO3MOXHOCTM M3MEpPEHMA HAUYMHAOT B MOMEHT NEPBOro KOHTAKTa pyK paboyero ¢
BMOpPUPYIOLLEN NMOBEPXHOCTHIO M 3aBEPLUAIOT B MOMEHT Pa3pbiBa 3TOr0 KOHTAKTa. B gaHHOM uHTepBane
BpeMeHW MOryT HabnoaaTbCs U3IMEHEHMA YPOBHA BMOpaLMM, BKAOYAs [ayke Nepuoabl ee MOJHOro
OTCYTCTBUSA.

Mo BO3MOMXKHOCTM BbIOOPOYHbIE M3IMEPEHMA MPOBOAAT B Pas/IMYHble MOMEHTbl paboyero AHA ¢
nocieayoWwmm ycpegHeHnem, YTobbl 6blIN yYTEHbl U3MEHEHUA B XapaKTepe BMOpauuM Ha MPOTANKEHUU
pabouero gHs.

PesynbTaTbl cepun n3 N namepeHuit BUbpauumn ycpeaHstot no opmyne



A, =

W

rae ap,; - pesynbTat j-ro U3smepeHus;

tj - ANTENbHOCTb j-T0 U3MEpPEeHUs;

T=Yt.
j=1

Yacto Bo3gencTene BMbpauum Habao4aOT B TeYEHME KOPOTKMX NEPUOLOB BPEMEHWN, MHOFOKPATHO
NMOBTOPAIOLWMXCA HA MPOTAKEHMM paboyero gHA. XOTA M3MepeHMA MoryT ObiTb ycpeaHeHbl NO MOJHOMY
UMKy onepaumm (BKAOYan neproabl, Koraa MCTOYHMK BUOpaLUUM OTKAOYEH), HA NPaKTMKe 06bIMHO MMeeTcA
BO3MOXHOCTb MPOBECTU YyCPpeAHEHUE TObKO MO KOPOTKOMY Nepuoay BPEMEHMW, KOrha pyka HaxoguTcs B
KOHTaKTe ¢ BUbpUMpyoLe NoBepXHOCTbIO.

MWHUMaNbHO A0NYyCTUMaA ANUTE/NIbHOCTb U3MEPEHUN 3aBUCUT OT TMMa BUBPALIMOHHOrO CUrHana,
CpeacTB U3MEpPEeHUN U BbiNoAHAEMON paboumm onepaumn. ObLee Bpemsa U3MepeHus, npeacrasastoulee
coboit cymmy oTaenbHbIX U3MEPEHUN, AO0NKHO ObiTb He meHee 1 MuUH. MpeanoYTUTENbHO BMECTO OA4HOTO
60nbLIOro nepuoaa nsamepeHunii bpaTb HECKOJIbKO (He MeHee Tpex ANA Kaxa0M onepaunn) bonee KOPOTKUX.

MN3mepeHna ouyeHb KOPOTKON ANUTENbHOCTM (MeHee 8 C) HeHadeXKHbl MPU OLEHKe HU3KOYacTOTHOMU
COCTaBAAOLWEN, NO3ITOMY MX peKomeHayeTca usberaTb. Mpu HEOHXOAMMOCTU, €eCAN BPemMs BO3AEeNCTBUA
BMbpaumm B npouecce BbINOAHEHUSA onepaumm mano (Hanpumep, a8 WANdOoBaNbHbIX CTAHKOB HEKOTOPbIX
TUMOB XapaKTepPHO OYeHb KOPOTKOE BPEMSA KOHTAKTa C BUBpMpPYIOLLE NOBEPXHOCTLIO), YBENYMBAIOT obLuLee
YMCNIO U3MEpeHUl Taknm obpasom, uTobbl 06Wan ANMTENbHOCTb U3MEpPEHWI ANA AaHHOM onepauuu
coctaBusa 1 MuH n bonee.

MpumeyaHne. TpeboBaHWME K MWHUMAIbHON ANUTENBHOCTM W3MEPEHWUIM CBA3aHO C YC/IOBUMEM
obecneyeHns HEOHXOAMMOWM CTaTUCTUYECKOM TOYHOCTM NONYYaEMOMN OLLEHKM.

5.4.2. UamepeHua npu umuTaLmm paboumx onepauni

Ecnun npoBegeHne MamepeHnin Nnpm 0H6bIMHOM BbINMOJIHEHUW OMNepaLMmM HEBO3MOXKHO UM 3aTPYLAHEHO,
OOMNYCKAETCA BbIMOAHATL UX MPU MMUTaLMKU paboyero npouecca.

OCHOBHbIM Ha3HaYeHWeM WMUTauMK pabouein onepauuu sABaseTcA obecnevyeHne nposBeneHUA
M3MepeHUii B TeyeHue ANUTENbHOro nepuvoaa BPEMEHW, YTO HEBO3MOMKHO pPeann3oBaTb B OO6bIYHbLIX
ycnosusAx ee BbinonHeHUA. Hanpumep, o06paboTka Hebonblwon No pasmepy OTAMBKM Ha LWANGDOBANbHOM
CTaHKe MOXET 3aHMMaTb BCEro HECKONbKO CEKYHA. B aTom cnyyae BmecTo nposeneHuAa 60/blIoro Yncna
KPaTKOBPEMEHHbIX U3MEPEHUIN ANA PA3HbIX OTIMBOK LenecoobpasHo MMUTMPOBATL BbINOJHEHME ONepaLmm
wnndoBaHMA Ha HeHONbLIOM YMcne BpaKkoBaHHbIX OTIMBOK, UCMO/Ib3YS KaXKAYH M3 HUX MO HECKObKO pas.

Mpouecchbl NPUAOKEHMA PYYHON MaLLMHbI K 06beKTy 06paboTKU 1 ee OTHATUSA, A TAKXKe 3aMeHa Py4YHOM
MaLWWHbl MAM obpabaTbiBaeMoro mM3fenma - BCe 3TO MOMKET MOBAMATb Ha pe3ynbTaT uamepeHuin. [na
NpeAoTBPALLEHMA 3TOrO PEKOMEHAYETCA NPOBOAUTL M3MEPEHUs Npu MMUTaumMm pabodero npouecca,
crnewumanbHO OpraHM30BaHHOMO TakKMM 06pa3om, YTOObI M36eXKaTb OCTAHOBOK B BbINOJIHEHMM OMNEPALLUNA.

5.5. OueHKa ganTeNbHOCTU BO3AENCTBUS BMOpALMK B TeyeHUe paboyero aHn

[Nna Kaxporo UCTOYHUKA BUBPaALUM JOMKHO ObITb NOMYYEHO 3HAYEHUE AMTENbHOCTM BO34ENCTBUA
BMbpaLMK B TeyeHne paboyero aHA. OueHKa TUNWUYHOIO BPEMEHW BO34ENCTBUA MOXKET ObITb OCHOBaHA:

- Ha M3MEpEHUN peanbHOro BpPeMeHM BO3AENCTBMA B npouecce 0ObIMHOMO BbIMONHEHUA paboyero
3afaHuA (Hanpumep, oA NOAHOro paboyero UMKAa UK Ha npeacTasuTesibHoM 30-MUHYTHOM UHTepBae) n

- Ha MHbOpMaL MM 0 pacnpeaeneHnn paboyero BpemMeHu B Te4eHMe CMeHbl (Hanpumep, yncae pabounx
LMKNOB, MPUXOAALMXCA HA OAHY CMEHY, WU AANTENbHOCTU paboyel cMeHbl).

BHauane onpeaenstoT, Kak AOArO M OT KAaKOTO WCTOYHMKA OMepaTop Mnoasepraetca BO3AENCTBUIO
BMOpaLMK 3a 3aZaHHbIN Nepuos BpemeHu. [1na sToro moryT 6biTb MCNONb30BaHbI CeayloLne MeToabl:

- U3MepEeHne CEKYHAOMEPOM;

- NPUMEHeHWe CreuMasbHOro pPerucTpaTopa  [AaHHbIX, CBA3AHHOMO C PYYHON MaALIMHON U
aKTMBU3MPYIOLLErocsa BO Bpemsa ee paboTbl;

- aHanu3 BuAeO03anucem;

- Nosly4YeHne BbIBOPKU U3 PasINYHbIX Pabounx COCTOAHUN.



CambIM HageXHbIM UCTOYHMKOM MHOPMaLMKM O pacnpeaeneHnmn AeATeNbHOCTU B TEHEHME TUMUYHOTO
paboyero gHA ABNAIOTCA 3anMcu B pabouem KypHane. OfgHako Heobxoammo ybeamTbca B TOM, 4TO
nosyyaemble Takum obpasom ceegeHns cnocobHbl 06ecneymTb TOUHYHO OLLEHKY BUOPALLMOHHOM 3KCNO3MLMK
3a cmeHy. Hanpumep, 3anucu B paboyem KypHasie MOryT [AaTb OYeHb TOYHYO WMHOOPMaUMIO O Yucne
NMONHOCTbIO 06pPaboTaHHbIX OBBEKTOB K KOHUY KaxKAoro pabouero AHs, HO B ciayyae, ecim B pabote
y4yacTBoBano 6osiee 04HOr0O onepaTopa Uan K KOHLY paboyeit cmeHbl ocTancb HeobpaboTaHHble 06bEKTI,
AaHHaA MHGOPMaALMA MOXKET OKa3aTbCA HEMPUIOAHOW ANA HEMoCPeACcTBEHHOro pacyeTa BUMOPaLMOHHOM
3KCMO3MUUMN 33 CMEHY.

HesaBncMmoO OT TOro, Kakon meTon UCMNONb3YIOT ANA U3MepeHuii BuMbpaumm, Heob6XoaMMO 3HaTb
NnofHOe Bpems ee BO3AENCTBUA B TedeHue paboyero aHA. Ecnv Bubpauuio ycpeaHAOT no Bcemy pabouemy
LUMKANY, AANTENbHOCTb BO3AENCTBUA ONPeaenatoT Kak Bpema 04HOro paboyero LuKa, yMHOXKEHHOE Ha YMC0
pabounx UMKAoB 3a pabounii geHb. Ecin nsmepeHus NpoBoAAT B TEYEHUE BPEMEHM, KOTAa PyKa HaxoamuTca
B KOHTaKTe C BUBpMpytoLLeli NOBEPXHOCTbIO, OLLEHMBAIOT NOJIHOE BPEMSA 3TOIO KOHTaKTa B Te4eHne paboyero
OHA.

BHMMaHuMe! Ob6bl4HO B OTBET Ha NPOCbOY OLEHUTb BPEMSI TUMIMYHOTO UCMO/1Ib30BaHWUS PYYHOM MaLLUHbI
B TeyeHWe pabouyero AHA onepaTopbl AAOT 3aBblEHHbIE OLLEHKW, BKAOYAA B Hero naysbl B paboTe
(Hanprmep, NPOMEKYTOK MEKAY 3aKPpy4YMBaHMEM ABYX raek Nnpu UCNONb30BAHUN raiikoBepTa MW Bpems A
noAroToBKM HoBoro obpabaTbiBaemoro usagenus).

MpumeyaHme. TOCT 31192.1 ycTaHaBAMBaeT METO[ OLEHKU BMOPALMOHHOM 3KCMO3ULUMKU 338 CMEHY
TONIBKO B MNpefenax ogHoro paboyero AHA. OAHAKO B HEKOTOPbIX OOCTOATENbCTBAX MOMKET ObiTb
KenaTeNbHbIM MOJlyYEHNE OLLEHOK BO3AENCTBMA Ha OCHOBe WMHGOPMAUMM O BO3AEWCTBUW B TeyeHue
bonblwero nepuoga BpemeHU. [NA HEKOTOPbIX BMAOB paboT (Hanpumep, B CTPOUTENbCTBE) Bpems,
3aTpaymMBaemoe Ha paboTy c BMOPOONACHbIM WMHCTPYMEHTOM B pasHble paboune AHW, MOXKeT ObiTb
CYLLECTBEHHO Pa3/IMYHbIM; NO3TOMY TPYAHO, @ TO U HEBO3MOXKHO MCMNOb30BaTb HAbAOAEHNA NAM 3anucK
paboyero KypHana gaa OUEHKU TUMUYHOFO BPEMEHW BO3AENCTBUA B TedeHue paboyero aHA. Mpumepsbl
MeToA0B, MNPUMEHAEMbIX ANA OUEHKM BMOPALMOHHOrO BO3AENCTBMA Ha WHTEpBase BPEMEHW,
npesblLatowem oauH pabounit aeHb, AaHbl B MpuaoxeHun B.

6. NPOBEJEHWE U3MEPEHUIA BUEPALIUM

6.1. U3ameputenbHaa annapatypa

6.1.1. ObuMe NnonoxeHun

B KayectBe gaTuMkoB BMOBpaumm  0bObIMHO  MCMOJAIb3YIOT  aKcesepomeTpbl.  [losydeHue
KOPPEKTUPOBAHHOITO BUOPOYCKOPEHUA BO3MOMHO C MCMO/Ab30BAaHMEM PA3NYHON U3MEPUTENbHOM
annapartypbl.

OaHum 13 cnocoboB ABNAETCA N3MEPEHME C NOMOLLbIO BUOPOMETPa, BbINOJHAEMOro, Kak Npasu/o, B
oaHOM GYHKUMOHanbHOM 6/10KE U MMEIOWero BCTPOEHHble GYHKUMKM  YacTOTHOM KoppeKkuun u
NHTerpmpoBaHus. Takoi Nnpnbop npeaHasHayeH, B NEPBYIO ouepeapb, A0 SKCNpPecc-oLeHKU BMBpaLMoOHHOro
BO34ENCTBMA Ha paboumx mecTtax U MOXKeT ObiTb NpUMeHeH B 6ONbLIMHCTBE CUTYyaUM, Ha KoTopble
pacnpocTpaHAeTcAa HacToAwMMn cTaHgapT. OAHAKO C ero MOMOLLbD HEBO3MOMKHO KOHTPO/IMPOBaTb
NpPaBMIbHOCTb NPOBEAEHNS U3MEPEHUN.

bonee cnoXkHble U3MepPUTENbHbIE CUCTEMBI YAaCTO OCHOBAHbI HAa BbIMNOJIHEHUM TOW MAU MHOK GOPMbI
YaCTOTHOro aHanM3a (Hanpumep, B TPETbOKTABHbIX UM Y3KMX NONOCAX YACTOT); AN XPaHEHUA MHbOPMaLUK
B HMX MOXKeT bbITb NpeayCMOTPEHO LMPPOBOE UAM aHANOrOBOE YCTPOMCTBO 3anuncK AaHHbIX, a gnsa cbopa m
aHaNn3a MHPOPMaLMKN UCNONBb30BAH KOMNbLOTEP. TaKMe CUCTEMDI AOPOKE U CNOXKHEE B IKCNAYyaTaLMK, YEM
npocTble BUBPOMETPbI, 04HAKO NO3BONAIOT KOHTPOAMPOBATb MNPOLLECC NPOBEAEHUA U3MEPEHUN.

YacToTHbIN aHaIn3 Noae3HO NPOBOAUTb, EC/IN UMEKTCA Kakue-1Mb0 COMHEHMA B OTHOLIEHMW KayecTBa
curHana BuMbpoyckopeHus (Hanpumep, BO3MOMKHOMO HalnyMA cABMra HY/NeBOro ypoBHSA, cm. 6.2.4). OH
MO3BO/IUT TaK¥Ke MOYyYnTb MHOOPMALMIO O AOMMHUPYIOWMX YACcTOTaX M HAJIMYMM FTAPMOHMK B CreKTpe
CUTHa/a, YTO MOXKET CNocobCcTBOBATL BbipaboTKe mep Mo 3PHEKTUBHOMY CHUMKEHUIO BUDpaLnK.

B npegenbHbIx cnyyaax npumeHmmoctn TOCT 31192.1 (Hanpumep, 414 NOBTOPAOLWMXCA YA43APOB, ANA
BMbpaLUMM C AOMWHUPYIOLMMMU YacCTOTHbIMM COCTaBAAOWMMM B AMana3oHe cBbiwe 1400 lu) moskeT
OKaszaTbCA nonesHon ntobaa aononHUTenbHaa UHGOPMALMS, MOJYYEeHHAna C NOMOLLbo 6osiee CAOXHbIX
N3MepPUTESIbHbIX CUCTEM.

MuHUManbHble TpeboBaHMA K M3MepUTE/IbHOM annapaTtype (XapaKTepUCTUKM YaCTOTHOW KOppeKL MK,



npefenbl  OOMNYCKOB, AWHAMWYECKMA  AMANa3oH, KoadoduumeHT npeobpa3oBaHMA, IMHEMHOCTb
npeobpa3oBaHMA N MHAUKALMA NepPerpyskM u ap.) 41a COOTBETCTBYIOLLMX CPEACTB U3MEPEHMI U aHANM3a
yctaHoBaeHbl B FOCT MCO 8041.

6.1.2. AKcenepomeTpbl

6.1.2.1. O6bwue NnonoxeHus

Bbibop akcenepomeTpa OnNpeaensfiercis OXMAAEMbIM YPOBHEM BMbOpaLMM, AManazoHOM YacToT,
bM3NYECKMMN XapaKTePUCTUKaMW BUOPUMpPYLOLLE MOBEPXHOCTU M YCNOBUAMM, B KOTOPbIX OH [OJIXKEH
paboTaTb.

6.1.2.2. YpoBeHb BUbpaLmm

Py4Hble MalMHbI MOryT MPOU3BOAUTbL BMOpPALMIO BbICOKOrO ypOBHS. Hanpumep, nHeBmaTMYecKue
MOJIOTKM cnocobHbl CO34aBaTb BUBPALIMIO C MaKCUMasbHbIM ycKopeHnem oT 20000 go 50000 m/c2. OgHako
npwn 3TomM 60nbllas YacTb BUOPALLMOHHOM SHEPIUM NEXUT AaNeKOo 3a npenesamu 4acTOTHOro AManasoHa,
paccMaTpMBaeMOro B HacToswem cTaHgapTe. [o3atomy BbIOMPaTb A8 M3MEPEHU cneayeT TaKow
aKCeNepoMeTp, KOTOPbIN MOXKET COXPaHATb CMOCOOHOCTb (GYHKUMOHMPOBATL MPWU BbICOKUX 3HAYEHUAX
YCKOPEHUA 1 B TO e BpemaA obecneynBaTb M3mMepeHUsa BUOpaLUKM 3HauYnTeIbHO 6osee HU3KOFO YPOBHSA B
AnanasoHe oT 5,6 go 1400 lu. Bubpauuio Ha O4YeHb BbICOKMX YACTOTAX MOXKHO MOAABWUTbH C MOMOLLbIO
mexaHudeckoro ¢punbtpa (cm. Mpunoxerue C).

6.1.2.3. [lnanasoH yacToT

Ha BblbOp aKcenepomMeTpa OKA3bIBAET B/MAHME TAK¥Ke TaKasa ero XapaKTepuCTMKa, Kak OCHOBHas
YacToTa pPe30HaHCHbIX KosebaHui. WHPopmaumto 06 OCHOBHOM YacToTe PEe30HAHCHbIX KosaebaHui
aKkcenepomeTpa npeaocTaBnseT ero usrotosutenb. B cootsetctBum c TpebosaHuamm FOCT UCO 5348
OCHOBHAA YacTOTa PE30HAHCHbIX KoebaHWii A0MKHA Bonee YemM B NATb Pa3 NPeBbIWaTh BEPXHIOW rpaHuLy
AMana3oHa 4YacToT M3MepPEeHUIt (B c/iydae NokanbHoW BMBpauum 3to byaer coctasaate 7000 Tu). Onn
aKCceNepoMeTpPOB Nbe303/IEKTPUUECKOrO TUMNA YacTOTa PE3OHAHCHbIX KonebaHuii AoNKHA ObITb eLle MHOro
BblLe YKa3aHHOW, - B ugeane 6onee 30 Ky, - YTO6bI MMHMMU3NPOBATL BEPOATHOCTb MCKAKEHUI BCAeACTBUE
CABUra Hy/NeBOro ypoBHsA (cm. 6.2.4).

MpumeyaHue. He cnepyeT nyTaTb OCHOBHYIO YacTOTy PE30HAHCHbIX KONebaHWIM aKkcenepomeTpa C
Pe30HaHCHOM 4YacTOTOM aKcenepoMeTpa Mocse ero YyCTaHOBKM Ha obpabaTbiBaeMyto AeTaslb UAM PYYHYIO
MALUNHY - NOCNIeAHAA XapaKTePUCTUKA onpenenseTcs CBOMCTBAMM CUCTEMbI KPensieHMA akcenepomeTpa. Ha
NMpPaKTUKe pe30HaHC TaKoro YCTAaHOBJIEHHOrO akcenepomeTpa byLeT fexaTb CyLeCcTBEHHO HUXKe OCHOBHOWM
pe30HaHCHOM YacToTbl (cm. 6.1.4).

6.1.2.4. BAvAaHWe maccbl akcenepomeTpa

Mocne KpenaeHUA akceNnepomeTpa Ha BUOPUPYIOLLYO NOBEPXHOCTb XapPaKTEPUCTUKN BUOBpauUumM 3ToM
NMOBEPXHOCTM MpPEeTepneBaldT U3IMEHEHMA. Yem MeHblle Macca aKcenepomeTpa, TeM MeHble bypeTt ero
BAMAHKWE Ha BMBpauuio (cm. 6.1.5).

6.1.2.5. BHewHMe dpaKTopbl

Mpu BbibOpe aKkcenepomeTpa, NpegHasHAYeHHOro Ans paboTbl B 0COObIX YCAOBMAX OKpYrKatoLwwein
cpenbl, HeobxoAMMO NPUHMMATL BO BHMMAHME YYBCTBMTENbHOCTb Ko3dduuMeHTa npeobpasosaHusA
aKcenepomeTpa K TemnepaType, BAaXKHOCTM U ApyrMm BHEWHUM dakTopam (cm. FTOCT MCO 8041).

6.1.3. MecTa yCTaHOBKUW akcenepomeTpoB

CornacHo FOCT 31192.1 nsmepeHus subpaumm cneayeTt NpoBOAUTbL B HENOCPeACTBEHHOM 611M30CTU OT
TOro MecTa Ha 1af0HU (Naf0oHAX), KOTOPOE COMPUKACcaAETCA C BUBpUpYIOLLE NOBEPXHOCTLIO. PekomeHayeTca
yCTaHaB/AMBaTb aKCENEPOMETP B LIeHTPe 30HblI 06XBaTa, €C/IM 3TO He MeLLaeT HOPMaIbHOMY 06XBaTy py4HOM
MaLKHbI (opraHa ynpasseHun, obpabaTbiBaemol getann) pykon onepartopa.

MpoBefeHMe W3MEpPeHUI HemnocpencTBEHHO MoA, /IafoHb0 0ObIMHO BO3MOXHO TOJIBKO MNpwU
MCNONb30BaHUKN cneumanbHoro agantepa (cm. MpunoxeHue D). Takolh agantep crepyeT KpenuTb NoA
NafOHbIO UM Mexay Nanbuamu. Ha npaktuke B HGONBLIMHCTBE C/lyYaeB aKcenepomeTp Kpenat ambo B
CTOpPOHE OT N1af0HU, MMBO C HUMKHEWN CTOPOHbI PYKOATKM B TOM MECTe, KOTOpOe COOTBETCTBYET cepeauHe
napoHun. Ecnn agantep 3aXKMMaloT MeXAy NanbLamMn PyKK, akcenepomeTp A0MKEH HaXOAUTbCA Kak MOXKHO
6AnKe K MOBEPXHOCTU PYKOATKM PYYHOW MalUMHbI, 4YTOObl CBECTM K MUHUMYMY YCW/IEHWE Yri0BOM
coctasnsawowen Bnbpaunun. Agantep He AOMXKeH UMeTb CODCTBEHHbIX PE30HAHCOB, CMOCOOHbIX OKasaTb
B/IMAAHWE Ha pe3yabTaT U3mepeHuin Bubpaunu.

Pe3synbTaTbl U3MepeHUIA B PasHbIX TOYKax BUOPUpPYIOLLE MOBEPXHOCTM Ha PACCTOAHUU, MEHbBLLEM, YEM
WMPUHA NaJ0HWN, MOTYT CYLLLECTBEHHO OT/INYATLCA APYr OT Apyra. B 4acTHOCTM, 3TO XapaKTepHO ANA PyYHbIX



MaLLMH ¢ BOKOBbIMMW PYKOATKAaMM (4aCTO BCTPEYAOLWMMMUCA, HANPUMEP, Y YI0BbIX WANPOBANbHBIX MALLIWH),
0COBEHHO KOraa XeCTKOCTb UX KPENIeHMA K KOpnycy py4YHOM MalWWHbl Mana. B aTux cnyyvasx pekomeHayeTca
yCTaHaB/AMBaTb aKCeNIepOMETP B ABYX TOYKaxX (N0 06enm CTOPOHAM NafoHM), YTOObl NOTOM 415 NOAYYEHUA
OLeHKMN BMOPALMOHHOIO BO3AENCTBUA YCPEAHUTD Pe3yabTaTbl ABYX U3MEPEHUNA.

OnA pyyHbIX MAWWH MHOIMX BWAOB TOYKM M HaNpaBieHUs W3MEpPeHMA NOKANbHOW BMOpauum,
ncnonb3yemble B NpoLecce UCMbITAaHUA AAA 3aAaBAeHUA BUOPALMOHHOW XapaKTePUCTUKU MaLLUHbI, MOTYT
6bITb ONpegeneHbl B COOTBETCTBYIOLLMX UCMbITaTENbHbIX KoZax no Bubpaunm (cm., Hanpumep, FOCT 30873.2
- FTOCT 30873.14, [1] 1 MpunoxkeHune A). TOYKN N3MEPEHUA B UCMbITAaTENbHbIX KOZAaX YCTaHaBAMBAKOT UCXOAA
N3 KOHKPETHbIX Liesieli U3MepeHuii (4acTo B HanpasBaeHUM TOZIbKO O4HOM OCK), MO3TOMY OHU He Bcerga byayT
YOOBNETBOPATL LIENAM OLLEHKM BMOPALMOHHOM 3KCno3uMumm 3a cmeHy. OgHako npu Bbibope Touyek M
HanpaBAeHU M3MepeHus BUOpauum Ha paboyem mecTe MOME3HO CPABHUTbL MX C TemM, 4To Oblan
MCMNO/Ib30BaHbl B NPOLLECCE UCMbITAHUI ANA 33aAB/IEHMA BUOPALMOHHBIX XapaKTePUCTUK PYUYHbIX MALUUH.

6.1.4. KpenneHune akcenepomeTpos

6.1.4.1. O6uwMe NONOKEHMUA

AKkcenepomeTp Ha BUOPUPYIOLLYIO NOBEPXHOCTb CAeAyeT yCTaHaBAMBATb KecTKo. bonee noapobHoble
CBeZleHMA 0 HEKOTOPbIX cnocobax KpenaeHma aaHbl B MNpunoxkeHnn D. M3 BO3MOXKHbIX cnocoboB KpenaeHua
cneayet BbIGMpaATb TOT, KOTOPbLIN obecneynBaeT HafeKHYO PpUKcaLMIo akcenepomMmeTpa Ha BMBpupytoLLen
NMOBEPXHOCTU, He MeLlaeT paboTe py4YHOI MaLLMHbI U HE OKa3blBAET BAUAHMA Ha Uamepsaemyto Bubpaumto.
Kaxkagbl cnocob KpenieHns MmeeT CBOM SOCTOMHCTBA M HE4,0CTATKK, MO3TOMY €ro BbloMpatoT B 3aBUCUMOCTHU
OT KOHKPETHOWM CUTyauuu.

Cuctema KpensieHMA He A0/MKHA YXYALWaTb IMHEMHOCTb YaCTOTHOM XapaKTePUCTUKN M3MEPUTENIBHOTO
TPaKTa, T.e. OHa He A0JIXKHA 0CNabAATb MU YCUAMBATL OTAE/IbHbIE COCTaBAAOWME BUOPALUN N HE A0KHA
BHOCUTb PE30HAHCbl MO BCEMY AMana3oHy 4YacToT M3mepeHuin. HageHocTb GUKcaunn AaTunKoB creayet
TLWLaTENbHO NPOBEPATb KaK A0, TaK M NOC/e NPOBEAEHUA USMEPEHUI.

AKCenepomeTp, YCTAaHOB/IEHHbIA Ha PYYHYIO MalIMHY UAM Ha obpabaTtbiBaemyto AeTanb, B TOM WUAM
MHOW cTeneHun byaeT melwaTb onepaTopy BbINOAHATb ero paboTy. MosTomy KpensieHue cnenyet BbINOAHATL
Takmm obpasom, 4Tobbl HeynobcTBa, MNpPUUYMHAEMble onepaTopy, ObiAM MUHMMANbHbLL. [na 3Toro
pekoMeHAyeTCs nepes U3MepPeHUsMU NpoBecTM HabaogeHMA 3a TeMm, KaK MMEHHO onepaTop AepXHuT
PYYHYIO MaLINHY nan obpabaTtbiBaemyto AeTanb, YToObl BbIOpaTh Hanboee NnoaxoaALMe TOYKU YCTaHOBKM U
HanpaB/NeHUA OPMEHTALMM aKCeNepoOMEeTPOB. ITW TOYKM WM HAMPaBNEHUA W3MEPEHMA AONHHbl ObiTb
3adUKCMpoBaHbI.

OueHb Ba*KHO, YTOObI YCTaHOBKA aKcenepomMeTpa He MpuBena K yXyAWeHUO KOHTPOJIA CO CTOPOHbI
ornepaTopa 3a paboTon pyyHOM MaLUMHbLI U HapYyLWEHUAM YyC/oBMA BesonacHocTu ero pabotbl. Hepegko
HamAyyliee MecTo A8 U3MEPEHMUM COBMAZAET C MOJIOKEHMEM BbIKAOYATENSA PYYHON MawuHbl. Cnegyet
ybeanTbca, UTO JATYMKKM BUOBPALMM, CUCTEMBI UX KPEMNJIEHWUA N coeguHUTebHble Kabenn He NpensaTcTBYOT
YyNpaB/eHMIO PYYHOI MaLLMHOM B Npouecce ee paboTbl.

6.1.4.2. KpenneHne Ha NOBEPXHOCTb C YAPYrMM NOKPbITUEM

Ecnv pyKOATKM py4HOI MalLMHbI MOKPbLITbI MATKMM MaTepuanom, BUbponepeaaToyHble CBOMCTBA 3TOrO
MOKPbITUA OYyAyT 3aBUCETb OT CWUJIbl, AEWUCTBYIOLLEN Ha HEr0 CO CTOPOHbI CUCTEMbI KpenaeHus AaTinka
BMbpauun (ganee - gaTuuk). Moatomy Heobxoanumo yb6eamnTbca, YTO pesyibTaTbl M3MepPeHUs BMBpaLmn He
OyayT 3aBMCceTb OT YNpYyrMx CBOWCTB MaTepuana. Ecnum M3BeCTHO, YTO MaTepuan MOKPbITUA He Bbl3OBET
0cnabneHna BO34eNCTBUA BUOPALMM, TO NPU YCTAHOBKE AaTyMKa:

- CnefyeT yAauUTb YacTb NOKPbITUA B TOM 061acTh, rae AoXKeH ObITb YCTAHOBAEH AATUYMK, UK

- 3aKpenuUTb AaTYNK TaKMM 06pa3om, YToObI ynpyruin matepman 6bii1 NOAHOCTbIO CXKaT NOA, AeNcTBUEM
CW/Ibl CO CTOPOHbI KpenJeHua.

Ob6bIYHO TaKMe AeNCTBMA ONPABAAHbI, MOCKObKY YNPYrMe NOKPLITUA HA PYKOATKAX PYYHbIX MaLLIMH, KaK
NpaBuNo, NpeAHasHauyeHbl He ANA CHUXKEHUA BUOPALIMK, @ TONIbKO ANA YNYYLEHMA YC0BUIA KOHTAKTA PYKK C
PYKOSATKOM <*>,

<*> M3BECTHO, YTO B HEKOTOPbIX CAy4asnX Maoxo nogobpaHHOE NMOKPbITUE CNOCOBHO AaKe yCcuaMBaTb
nepeaasaemyto Bu6paLIMio Ha onpeaesieHHbIX YacToTax.

Ecnu e ynpyroe noKpbiTUe B TOM UAM MHOW cTeneHu ocnabnaeT Bosaelicteme Bubpaunn (Hanpumep,
TOJ/ILLMHA NOKPbITUA AOCTAaTOYHO BEIMKA), TOr4a AaTYMK CeayeT yCTaHaBAMBaTb C MOMOLLbIO aganTtepa [cm.
D.2 (MpwunoeHue D)], yaepxuneaemoro Ha BubpupytoLl,ein NoBepXHOCTU PYKol onepaTtopa. A coxpaHeHun



HEU3MEHHOTrO NOJIOXKEHUA afanTepa B NPOLLECCE U3MEPEHNI peKoMeHayeTcs GUKCUPOBATb €ro ¢ NOMOLLbIO
N30NALMOHHOMN NEHTbI, HAMOTaHHOM 63 HaTAXKEHUA BOKPYT afanTepa U PYKOATKM PYYHOM MalUUHbI. JaHHbIN
cnocob KpenneHus 6osiee cnoXKeH, HO OH obecneymBaeT NosydyeHue 6onee TOYHbIX USMEPEHUI peanbHO
OencTByloLLel BUbpauuu.

6.1.4.3. KpenneHue K pyKosTKam 1am 30Ham 06xBaTa, N3roToOBAEHHbLIM M3 IETKUX YNPYTMX MaTepunanos

Ecnn pyKosATKM MM 30HbI 06XBaTa PyYHOM MalLMHbI M3rOTOBJ/IEHbI U3 NIETKUX YNPYrMX MaTepuanos
(npumep - nnacTKoOBbIe HOKOBbIE PYKOATKU WANGDOBANbHbLIX MALLUMH HEKOTOPbIX MOAE/NEelN), YCTaHOBKA Ha
HUX JATYMKOB MOXKET ObITb OCYLLECTB/IEHA C MOMOLLbIO KNEef.

6.1.5. Macca akcenepomeTtpa

YCTaHOBKa aKcesiepomeTpa Ha BMOPUPYIOLLYIO MOBEPXHOCTb BAMSAET HA XapakTep BuMbpauuu. Yem
b6onblle MpUCOeAMHEHHAA Macca AaTyMKa, Tem bonee cywecTBeHHbl M3mMeHeHus. Ecan oblwas macca
aKkceniepomeTpa (akcenepomMeTpoB) U CUCTEMBI KpenaeHna cocTaBaneT meHee 5% maccbl 06beKTa (PyKOATKM
PYYHOW MallMHbI UAN 0bpabaTbiBaeMoi AeTanu), K KOTOPOMY OH NPUKPenaeH, AaHHbIN 3GHEKT MOMKHO He
NPUHMMATb BO BHUMaHMe.

MpumeyaHne. Ha npakTnMKe MOMKHO A006MTbCA TOro, YTobbl Macca BCEM CUCTEMbI AN U3MePeHWUN
TPEXKOMMNOHEHTHOM BMbpaunmn He npesbliwana 30 T.

Mpn HaANMYMM COMHEHWMII B TOM, OKa3blBaeT /M Macca [AT4MKA BAMAHME Ha BMbpauwuio, cnepyet
NPOBECTM TaKyto NPOBEPKY:

- MPUKPENUTb aKcenepomeTp (akcenepomeTpbl) K PYKOATKE PyYHON mawwuHbl (K obpabaTbiBaemol
AeTann) u NpoBecTn namepeHue snbpaumu;

- YCTAHOBWUTb Ha pPy4YyHylo MawuHy (obpabaTbiBaemylo AeTanb) BOAM3M  aKcenepomeTpa
AOMONHUTE/IbHYIO Maccy, 6/IM3KYI0 K Macce akCeNnepomeTpa, M NOBTOPUTb U3MEPEHUS;

- eC/IN NONYYEHHYIO PA3HULY B pe3ynbTaTaxX M3MEPEHUI HENb3A OTHECTU TOMbKO K CTAaTUCTUYECKUM
NOrpeLwHocTam, ANA NPoBeAEHUA U3MEPEHNIN HEOHX0AMMO BbIBpaTb akcenepoMeTp (cuctemy KpenneHus)
MeHbLUe Maccbl.

6.1.6. UamepeHna TPEXKOMMNOHEHTHOW BUGpauum

Mpn M3MepeHUsx TPEXKOMMOHEHTHOW BMOpaLMKM KenaTesNbHO MCNOAb30BaTb OasnLEHTPUYECKYHD
cuctemy KoopauHat, Kak onpegeneHo B TOCT 31192.1. OgHaKo B HEKOTOPbLIX CUTYaLMUAX U3MEPEHUe Tpex
COCTaBAAOWMNX BUOpaLMM HEBO3ZMOXKHO WM He ABMAeTcA HeobxogumbiMm. B Takmx caydasx FOCT 31192.1
npeaycMmaTpmMBaeT MNpPUMEHEHME  COOTBETCTBYOWEro KosddUUMEHTa, NO3BO/AKOWEr0 pesy/bTaTbl
N3MepeHui 04HO- NN ABYXKOMMOHEHTHOM BUBpaLLMKM NepecymTaTb B OLEHKY NOJHON BUBpaumu.

3HayeHne KoadpduumMeHTa AO0NKHO HaxoAuTbca B MHTepsane oT 1,0 (ecan HanpasneHue AencTBuA
BMbpaLMKM, B KOTOPOM OblNO MPOBEAEHO M3MeEpeHWe, ABASeTCA AoMUHMpytowmm) o 1,7 (ecam Bce
HanpasneHus Aelctema BMbpaumm paBHOMpaBHbl). HanpasneHve aelcTBMA BUBPALMM MOMKHO CUMTaTb
OOMUHUPYIOWMM, KOorga BMbpauma no KaxXaomy us AByx APYrUx HanpasaeHwuin He 6yaeT npesbiwaTb 30%
BMbpaumm B 3TOM HanpasaeHUn. MamepaTtb BUOpaLMiO TOSIbKO B OAHOM HamnpaBAeHUN AONYCKAETCA NNLWb
TOrAa, Korga aTo HanpasaeHue ABNAETCA JOMUHUPYIOLWMM.

Mpumepnl

1. Echv npun o6paboTKe U3ZenMa ero NosoXKeHWe B pyKax ornepatopa HenpepbiBHO M3MeHseTcA
(Hanpumep, npu obpaboTke HebonbwKx AeTaner Ha WAMGOBAAbHOM CTAHKE), ANA  MOAyYeHUs
NpeAcTaBUTENbHOM OLEHKM BUOPALMOHHOIO BO3AENCTBMA MOMKET OKa3aTbCA AOCTAaTOYHbIM MpoOBeAeHue
n3mepeHunii BUbpaunmn B 04HOM HamnpaBAEHNUN.

. 2 2 2 o
Torga oueHKy nonHoi smbpauum a, =\/ahwz +ahwy -i-ahwZ MONyYaloT Ha OCHOBE M3MeEpeHWUi

OAHOKOMMOHEHTHON BMbpauMmM Ay, oo, KOTOPYIO CYMTalOT MpeacTaBUTeIbHON A1A Bcex Tpex

HaﬂpaBﬂeHMVI 6a3VILJ,EHTpMLIeCKOVI CNCTEMDbI KOOPAOUHAT, T.€.

_ 2 2 2 _ \/— _
ahv - \/ahw, measured + ahw, measured + ahw, measured 3 ahw, measured 1’ 73 ahw, measured *

MosTomy AN OLEHKW MOJSIHOW BUBpauUumM cneayet UCNonb3oBaTh KoadduumeHT 1,73 (npubanskeHHo
1,7). Takum obpasom, oLLeHKa NOAHON BMBpauMn ByaeT NoayvyeHa YMHOXKEHMEM U3MEPEHHOrO 3HaYeHUs
OZIHOKOMMNOHEHTHOW BMBpaunmn Ha KoaddpuumeHT 1,7.



2. lMpepBaputenbHble M3MepeHUA AnA 6eTOHO/OMa MOKa3blBaloT, 4TO Hambonbliel ABnAeTcA
BUOPALMA A}, yominant B BEPTUKAZIbHOM Hanpas/ieHUM, B TO BPeMA Kak BUOpaLMA No APYrMM HanpaBaeHnam

He npesblwaer 30% 3TOro 3HayeHua. B gaHHOM cnydae oueHKa NosHOW BuBpauun 6yaet nonydeHa u3
BblpasKeHuMsa

2 2
—_— 2 =
ap, = \/ahw, dominant + (0’ 3 ahWa dominant ) + (0’ 3 ahw’ dominant ) B

_ / 2 —
- 1 + 2 X 09 3 ahw, dominant — 13 086 ahw, dominant *

B paHHOM cnydyae 3HayeHue KoadpoduumeHTa byaeT coctanaTb 1,086 (npubauxkeHHo 1,1). Takum
06pa3om, oueHKa NosIHOM BMBpaunMn ByaeT nosyvyeHa YMHOXEHUEM U3MEPEHHOTO 3HaYeHUs BMbpauun B
OOMUHUPYIOLWEM HanpasaeHnn Ha KoadodumumeHT 1,1.

6.1.7. OgHOBpPEMEHHbIE U Noc/ef0BaTe/IbHble U3MEpPEHUA

MpeanoYTnTENbHO NPOBOANUTL M3MEPEHMA BMOPALMM MO BCEM TPEM HamnpaB/ieHUsM (0caAM X, ¥ U z)
cpasy. O4HaKOo pyyYHble MallMHbl HEKOTOPbIX MOAeNen NO3BOAAIOT NPOBOAUTD N3IMEPEHUA TONIbKO B OLHOM
HanpasneHuu. Kpome Toro, ogHOBpeMeHHble N3MepPEHUA TONbKO B OAHOM HanpaBAeHUM peKkomeHayeTcA
NPOBOAUTb A/1A OYEHb IETKMX 06 BEKTOB, MOCKOJIbKY 3TO NO3BOAUT COBNOCTM YCN0BME MANOCTH 06LLEN MaCChl
aKCeNIepoOMETPOB N CUCTEMbI KpPEenaeHUa Mo CPaBHEHMUIO C Maccoit 0bbeKTa (pyKosaTKku, obpabaTtbiBaemoit
aetanu).

Echn m3mepeHua npoBogAT nocnenoBaTenbHO, Heobxoaumo, 4ToObl OAA Ka4oro mMsmepeHus
BMbpaumn (No ocam x, y 1 z) Bce paboume ycnosma Bblan HEM3MEHHbIMMN.

6.1.8. YacTtoTHaAa KoppeKuma

YacToTHaA KoppeKuusa ansa noKaabHol Bubpaumm - no FOCT 31192.1 n FOCT UCO 8041.

YacToTHaA KoppeKuusa MoxKeT bbiTb peasin3oBaHa NOCPELCTBOM:

- aHanoroBbIX PUNLTPOB;

- umdpoBon pUNbTPaALUN BPEMEHHOTO CUTHANA;

- UICNONb30BaHMA BECOBbIX KOIPPULMEHTOB A5 CNEKTPANbHbBIX COCTABAAIOLMX B TPETbOKTABHbIX UM
Y3KMX NOJI0cax 4acToT.

Mpu npumeHeHnn UMdpPOBbIX MeTo40B 06paboTKN CUIrHANa, TaKMX Kak undposaa duabTpauuns, aHams
C ucnonb3oBaHMem bbicTporo npeobpasoBaHua dypbe (BMd-aHanus) u Ap., BaKHO, YTOObI BbIGPAHHbIE
napameTpbl 06paboTkM obecneynBanm NoaydyeHne TOYHbIX Pe3ybTaTOB BO BCEM AManasoHe YacToT oT 5,6
80 1400 Tu. Ons nonyvyeHUs Xopoluero paspelleHusa no 4acToTe B HM3KOYACTOTHOW 06s1acTh AManasoHa
AJIUTENbHOCTb U3MEPEHUA AO0KHA ObITb He HUXKe 20 ¢, a 417 NONYYEHUS TOYHbIX OLEHOK COCTABAAIOLMX Ha
BbICOKMX YaCcTOTax He0bXo04MMO, YTODbI YacToTa BbIOOPKM Hbina He HMKe 3600 Iy,

Mpu npumeHeHnn blMNd-aHannsa Heob6XoANMMO MCNONBL30BATL COOTBETCTBYHOLLME BPEMEHHbIE OKHA. B
C/ly4ae HenpepbiBHO paboTaloWwmnx MalWH BPAWATENbHOrO WAW YAAPHO-BPALLATE/IbHOTO AEWCTBUA B
KayecTBe BPEMEHHOTO OKHA PEKOMEHAYETCA XIHHMHT (OKHO XaHa). 1A pyYHbIX MALWWH YAAPHOro AeNcTBuA,
r4e 4actoTa yAapoB (YMCNO yAapoB B CEKYHAY) MeHblUe AECATUKPATHOrO paspelleHus no 4vactote (npu
aHanM3e B Y3KMX MON0CAX YacToT), CaesyeT PacCMOTPETb BOSMOXKHOCTb UCMO/Ib30BaHUA OKOH ApPYroro Tuna.
N5 py4YHbIX MaLIMH C O4€Hb HU3KOM YacTOTON yAapoB, HaNnpMmep, MeHbLUEN UM PaBHOW PaspeLleHmto No
YyacToTe, PEKOMEHAYETCA aHa/IM3 C UCMOJIb30BAaHMEM SKCMNOHEHLMAIbHOrO OKHA CO C/IeAALLMM 3aMyCKOM.

6.1.9. Vicnonb3oBaHMe YyCTPOMCTB 3aNNUCK AaHHbIX

O6bl4HO peKomeHAyeTCcA OCYLLEecTBAATb 3anMcb CUMrHas0B BMOpauMM - 3TO MO3BOASET NPOBOAUTH
06paboTKy O4HMX U TEX }Ke AaHHbIX PasHbIMKU cnocobamu.

3anuncb AaHHbIX MOXKET bbITb peannsoBaHa AMbo B aHasnorosom, nbo B undposom Buae. B nlobom
cnyyae Heobxoanmo obecneynTb AOCTATOUHbIA AMHAMMYECKMIA AMana3oH 3anmcn, YToObl COXPaHUTb AaHHble
6e3 notepb BO BCEM AMana3oHe 4acToT. JnA aHaN0rosblX YCTPOMCTB 3anMCK XapaKTepPeH AUHAMMUYECKUI
AnanasoH ot 40 go 50 ab, npy KOTOPOM HU3KOYACTOTHbIE COCTaBAAIOLLME CUTHANA BUBPOYCKOPEHUA 0ObIYHO
TEPAITCA B WYMe MArHUTHOW neHTbl. LndpoBble cuctembl obecneynBatoT Ay4yline XapakTePUCTUKM MO
ANHAaMMWYECKOMY AMAMNa30HY, HO HE0HXOAMMO 3TOT AMaNa30H UCMO/b30BaTb ONTUMA/IbHbIM 06Pa3OM.

HekoTopble aHanorosble U HEKOTOpble LUPPOBbIE CUCTEMBbI 3aNUCK MUCMOMB3YIOT METOo, CXKaTuA
OaHHbIX ANA YMEHbLIEHUA MecTa, 3aHMMaeMoro MMu Ha Hocutene. NMPUMeEHATb TaknMe CUCTEMbl MOMKHO
TONbKO B TOM C/ly4ae, eCN A0KA3aHO, YTO 3TO HE MPUBOAUT K CYLLLECTBEHHbIM NOTEPAM MHOOPMALUU.



N3mepuTenbHaa anmapaTtypa, B COCTaB KOTOPOW BXOAWT YCTPOMCTBO 3aMWUCU A@HHbIX, LO/KHA
yaoBneTBopATb TpebosaHmnam FOCT MCO 8041.

6.1.10. inana3oH namepeHuni

BONbWKWHCTBO M3MepUTENbHbIX MHCTPYMEHTOB MO3BOAAKT MONb30BaTENO BblGMpaTb AManasoH
N3MepeHUIt yCKopeHMA. ITOT BbIBOP ceayeT ocyLwecTBAATb B NPOLLECCE BbIMONHEHUA NPOOHbIX U3MEPEHUN.
[na nonyy4yeHMs oNnTUMaNbHOM XapaKTEPUCTUKM NO COOTHOLIEHMUIO CUFHAN/LWYM BbIBUMPAOT HAMMEHbLUWIA U3
BO3MOXHbIX AMAMNA30HOB U3MEPEHUI, HE AOMYCKan NPU 3TOM NOABAEHUA NEPErPY3OK.

6.1.11. Bpema ycpeaHeHnA

[ns nonyyeHus cpepHeKBaApaTUYHOrO 3HAYEHUSA KOPPEKTUPOBAHHOIO BUBPOYCKOpeHUsa BMbpaumio
YCPEeAHAOT Ha nepuoge HOPMasbHOrO WCNO/b30BaHMA PYYHOM MalIMHbI MAM HA Nepuose KOHTaKTa
onepaTtopa ¢ obpabaTbiBaemMol AeTanblo C UCNOb30BAHWMEM ONepaLLMn IMHEMHOTO MHTErPUPOBaHMA.

JKCNoHeHUnanbHoe wWHTerpuposaHmne (cm. FOCT 31192.1 u TOCT WCO 8041) ponyckaetca
MCMN0/Ib30BaTb TO/IbKO B C/ly4ae, eC/IU CUTHAA BUOPALLMM ABAAETCA CYLLECTBEHHO CTaLLMOHAPHbIM.

6.2. BO3MOXHble UCTOYHMKM OLUMOOK NpU NpoBeAEHNN U3MEPEHUI

6.2.1. CoegnHeHus Kabens

Ha npakTtnke 6oabWMHCTBO Npobiem Npu U3MEPEHUM IOKANbHON BMOpaLUMK CBA3AHO C KayecTBOM
coeIMHEHMA aKcenepomeTpa C CUrHaAbHbIM Kabenem. Heobxoammo ybeamtbcs, yTo Bce KabesibHble
coeaMHEHMA BbIMNO/IHEHbl HAAEXHO, @ caM Kabenb He MmeeT Kakux-nmbo nospexaeHui. B yacTHoCTH,
HeobxoauMmo ybeauTbes, UTo B Npouecce paboTbl py4HOW MallKUHbI (B Npouecce 06paboTku aeTann) B mecrte
coeanHeHMA Kabens ¢ akcenepomMeTpPoOM He HabNto4aloTCA Ype3MepPHbIE MEXaHUYECKME HaNPAXKEHWs.

Mnoxoe coegnMHEHNE MOXKET NPUBOAUTL K OTCYTCTBMIO CMIHana, YTo, B CBOKO ovepenb, MOXKET ObiTb
MHTEPNPETMPOBAHO KaK OTCYTCTBME BUOpaLMUK. A KpaTKOBPEMEHHbIE NMOTEPU KOHTAKTa byayT NPosBAATLCS
KaK CABMWIM HY/IEBOTO YPOBHSA, B MPOMEKYTKAX MEXAY KOTOPbIMU CUTHAN BbITAAANT HOPMabHO.

MoBpexaeHWEe 3SKPaHUPYIOLWEN OMNAeTKM Kabena MOMKeT Bbl3blBaTb MNOABAEHWUE 3/EKTPUYECKUX
HaBOAOK, YTO ByAEeT NMPUUYMHOMN BbICOKOTO YPOBHA COCTABAAKOLWMX Ha YacToTe cetu. [na anekTpuyeckmx
PYYHbIX MaLIMH, Y KOTOPbIX AOMWHUPYHOLME CcOCTaBAAlOWMe BMOpaLUM OObIMHO fieKaT Ha 4acToTe
HanpaXeHWUA CETU UAN ee FTapMOHMKaX, 0OHaPYXUTb AaHHbIN BUA, NOBpexaeHna byaeT 0cobeHHO TpyAHO.
Ons nNbe3osNnekTPUYECKMX aKCeNepoMeTpoB, TPebylLWmMX WCNOb30BAaHUA COFNACYIOWEro YCUaMTena c
BbICOKMM BXOZHbIM MMMEAAaHCOM, NOTeps KOHTAKTa B LEnW 3a3emneHus Kabesns MOXKeT Bbi3BaTb OYEHb
BbICOKME HaBOAKM Ha YacTOTe NUTAHUA S/EKTPUUYECKON CETU.

6.2.2. BAanaHWe sneKTpOMarHUTHbIX Nosaemn

JNeKTpPUYECKMEe, MarHUTHbIe U SNEKTPOMArHUTHbIE NONSA HEe A0/1KHbl OKA3blBaTb BJIMAHUA HA pe3ybTaT
nsamepeHuit. NMpm HaMYMM eMKOCTHOW MW MHAYKTUBHOM CBA3U MEXAY CUrHanamu BANAHUE HEN3OEXHbIX
3NEeKTPOMArHUTHbIX MOMEX MOXKET BbITb YMEHbLUIEHO MPUMEHEHNEM CAEAYIOLWMNX MEP:

- 9KpaHMpoBaHMeEM Kabeneit;

- UICNOJ/Ib30BaHMEM BUTbIX Kabeneit;

- 3a3eMNIeHMEeM 3KPaHMPOBAHUA CUTHANBHOIO Kabena TONbKO C OAHOFO KOHLA, 06bIYHO CO CTOPOHDI
ycunutens;

- UCNONb30BaHMEM JaTyMKa C  BbIXO4aMW, CUMMETPUYHBIMW  OTHOCUTENIbBHO  3eMau, WU
anddepeHuManbHOro ycuantens;

- HegoNyLeHMeM NPOKAAAbIBaHUA CUTHANbHOIO Kabena napannenbHoO Kabensm cucTeMbl MUTaHUSA;

- obecneyeHMEM 3NEKTPUYECKON U30NALMMN MEXKAY AKCENEPOMETPOM U BUOBPUPYIOLLEN NOBEPXHOCTbIO.

6.2.3. TpnboaneKkTpuyeckne ABAeHNS

Kabenn wuameputenbHOM CUCTEMbI He [O/MKHbI MOABEPraTbCA BO3AEWUCTBUIO BUOPALMOHHbBIX
HanpAXeHW BbICOKOM aMNAUTYAbl, 0COBEHHO ANA CUCTEM C HONbLIMM BHYTPEHHUM COMPOTUBEHUEM, TaKUX
KaK Mnbe30aKcesnepoMeTp, MOCKONAbKY MNoAobHble aAedopmauun NpUBOAAT K MOABAEHUIO NAPA3UTHbLIX
3NEKTPUYECKUX curHanos. Mosatomy Kabenn [oMKHbI ObiTb HaZEXHO 3aKpensieHbl Ha BUBpUpytowein
NMOBEPXHOCTM B TOYKe, HaxoAsaweica nobaM3ocTM OT aKcenepomeTpa (Hanpumep, C MOMOLLbIO
N30NIALMOHHOW NIeHTbl). ANA NHEBMATUYECKUX PYYHbIX MAWWH 06bIYHO Xopolwuii adpdeKT gaeT Ppukcayus
Kabens yepes paBHble PACCTOAHWUA BAO/b IMHUM NOLAYM CHATOrO BO3AYXa.

6.2.4. CaoBuvr Hy1€BOrO YPOBHA

Bo3geicTBne Ha Nbe303/EKTPUUYECKUIN AaTYMK BbICOKMX YCKOPEHWUI Ha BbICOKMX YacToTax, Hanpumep
npu pabote pyvyHON MalUMHbI yAapHOro AelcTBuA 6e3 cucteMbl AemndUpoBaHUA, MOXKET BbI3BaTb
NoAB/MIEHME CABUIA HYNEBOrO YPOBHSA, UCKAXKAIOLWLETO CMrHaA BUOpauumM TakMum obpasom, Kak byaTto B Hem
NoABMAACb AOMNOJHUTEIbHAA HU3KOYACTOTHAA COCTaBAAIOLWAA. DTO UCKAXKEHWNE NPOUCXOANT BHYTPU AaTUMKA



BCNIeACTBME MEXAaHMUYECKOW Neperpyskn ero NbesoaeKTPUYEcKoro afemeHTa. Ytobbl n3bexatb NoaBaeHUA
CABUWra HY/NIeBOrO YPOBHA, MOXHO MCMO0/1b30BaTb MeXaHU4Yecknin ¢unbtp (cm. Mpunoxenue C).

Hannune caBura HyneBOro ypoBHA B MepBylo oyepeab HabAloAaeTcA B HU3KOYACTOTHOM AManasoHe
HWKe YacTOTbl YAaPOB PYYHOMN MaLUUHBbI, M €ro Nerko 06HaPYXUTb NPU YaCTOTHOM aHann3e BUHPALMOHHOTO
CUrHaNa No XapaKTePHOMY BMAY CNEeKTpa B 061aCTU HUMKHUX YacTOT (y4acTKy, HanomuHatowemy no popme
NbIXKHBIA  CKAOH WAKM  CNeKTp  GAMKKep-Wyma C  HepeasMcTMYHO 6OoNbIMM  3HAYEHUEM 3HEpPruu
HW3KOYacTOTHOM BMBpauun). [peobpasys cpegHEKBagpaTUYHOE 3HAYeHWe HEeKOPPEKTMPOBAHHOTO

BMBpOYCKopeHus a B nepemetyenrme d no popmyne d =a/ (4Of2 ) , rae f - ueHTpanbHan yacToTa NoaochI

aHanM3a, NONYYalOT MPU3HAK, NO KOTOPOMY MOMHO CYAUTb O Haauuuu casura. Ecam paccuntaHHoe no
npueefeHHOMW ¢dopmMmyne nepemelleHMe OYEBUAHO MpeBbilWaeT Habaogaemoe ABUNKEHME AaTYMKa
(Hanpumep, 6onee Yem B ABa pasa), 3TO CBUAETENLCTBYET O TOM, YTO C HO/IbLLION 0/1ei BEPOATHOCTU MMeeT
MeCTO CABMUI HY/NIEBOrO YPOBHS.

XoTA Hanuume caBura HYNEeBOTO YPOBHA MOXHO OOHApyKUTb W3 aHanM3a HU3KOYACTOTHbIX
COCTaBAAOWMX BUOPALMOHHOTO CUrHana, OH OKa3blBAaeT B/MAHME HA BeCb CMEKTP BMOpauuu B LEenoM.
Mostomy nobble U3MepeHuna, ANa KOTopbliXx HabnwaaeTca AaHHbIM 3PPEeKT, AO0MKHbI ObiTb MPU3HAHbI
HenpurogHbiMM. He cnegyeT NbiTaTbCA MCMONbL30BATb PE3y/bTaTbl U3MEPEHWUI, B KOTOPbIX ABHO BUAEH
NPW3HaK CcABWra HY/NEBOro YPOBHA, y4anAsa WAW KaKMM-TMB0 0Bpasom KOPPEKTUPYS HWU3KOYACTOTHYIO
obnacTb cnekTpa.

6.3. [poBepKa n noaTBEPKAEHNE XapaKTEPUCTUK U3SMEPUTENbHOMO TPaKTa

6.3.1. PerynapHble npoBepKkun pabotocnocobHoCTH

Kak [0, TaK M nocne npoBeAeHUs MOCief0BaTe/IbHOCTU U3MEPEHUI BECb U3MEPUTENbHbLIM TPaAKT
OO0/MKEH BbITb NPOBEpPeH C NOMOLLbIO BMBpPaLMOHHOIO Kannmbpatopa (3TaNIOHHOrO UCTOYHUKa BUBpauuu),
BOCMPOM3BOAALLEIO CMHYCONAAbHYIO BUDPALMIO C M3BECTHLIM YCKOPEHMEM Ha U3BECTHOWM YacToTe.

MpumeyaHue. Ha npaktnke KoadpdpuumeHT npeobpasoBaHMa aKceNepoMeTpa pPeaKo M3MeEHAETCA B
npoLecce WM3MEpPeHUI, OAHAKO CaM aKCeNepoOMETP MOMKET MOAYYUTb MEXaHUYEeCKMEe MNOBPEKAEHMUA.
PerynsapHble NpoBepKM NO3BOAIOT BbIABUTb MHUMblE U3MeHEHUA KoadpduumneHTa Nnpeobpa3oBaHUs U npu
HeobX04MMOCTN UCKNOUYNTL HEKOTOPbIE U3MEPEHMUS.

6.3.2. MNpoBeaeHWe NNAHOBbLIX WUCMbITAHUA AAA MOATBEPKAEHUA XaPaKTEPUCTUK U3MEPUTENIbHOTO
TpakTa

XapaKTepuCTUKM M3MEPUTENbHOTO TPaKTa CleayeT nepuoauyecku (Hanpumep, Kaskaple Asa roga)
noaTBep»K4aTtb. B npouecce ncnbiTaHW fOAKHO ObITb NOATBEPKAEHO, YTO U3MEPUTENbHbIN TPAKT paboTaeT
B Npegenax gonyckos, yctaHosaeHHbix TOCT NCO 8041.

MoMMMO nepuoanYecKUX NMOBEPOK UCMbITAHUA Ha NOATBEPKAEHWNE XapPaKTEPUCTUK U3MePUTENbHOM
CUCTEMbI CeayeT NPOBOAUTbL BCAKWUIA pa3 MOC/E TOro, Kak Kakaa-1nMbo OTBETCTBEHHAA YaCTb U3MEPUTEIbHOM
cucteMbl 6blna noaseprHyTa rpybomy obpauieHuio. PesyibTaTbl UCMbITaHUIM A0JIXKHbI ObITb 3adUKCMPOBAHDbI.

7. HEONPEAE/TIEHHOCTb OLEHKW BUBPALIMOHHOW 3KCNO3ULMN 3A CMEHY

7.1. HeonpegeneHHOCTb B U3SMEPEHUU YCKOPEHMUA

HeonpeaeneHHOCTb pe3ynbTaToOB U3MepeHN BUbpaLumm, BO34eCTBYIOWEeN Ha onepaTopa, 3aBUCUT OT
OENCTBYIOLWMNX ANA KaXKA0ro KOHKPETHOro n3mepeHns GakTopoB, TaKMX KaK:

- HeonpeaeneHHoOCTb, MPUNUCbIBaEMAn CPeACTBAM N3SMEPEHNI;

- HeonpeaeneHHOCTb KaIMbpoBKY;

- HAa/INYMe 3NEKTPUYECKUX MOMEX;

- BIMAHME KPENJIEHWNA aKCeepPOMETPOB;

- BIMAHME MACCbl aKCENEPOMETPOB;

- BIMAHME PACMNONOKEHMA aKCENEPOMETPOB;

- OTK/NOHEHMA pexuma paboTbl PyyYHOM MalIMHbI OT HOPMAJIbHOTO, M3MEHEHWS B MO3e PYyK U
npuaaraembiX CWAax, CBA3AHHbIX C MPOLECCOM U3MepeHUsa (T.e. KpenneHWem aKcenepomeTpoB U
noacoeamHeHMem Kabenen);

- U3MeHeHun B cnocobe paboTbl onepaTopa (beccosHaTeNlbHO NPOABAAIOWMXCA NOA, BAUAHUEM TOTO,
YTO OH ABNSETCA CYObEKTOM U3MEPEHUN).

Kpome 3Toro, Ha HeonpeaeneHHocTb 0bLWel OUEHKM BO3AENCTBUS BUOpALMU BAUAIOT U3SMEHEHMUS,



Habntogaemble B TeueHUe paboyero AHs, TakMe Kak:

- W3MEHEeHMA COCTOAHMA PYYHON MaWMHBbI M BCTAaBHOrO WHCTPYMeHTa (Hampumep, M3HOC
WAndoBaNbHOro ANCKa MOXKET PE3KO U3MEHUTb BUOpPaALLMIO, BO34ENCTBYIOLLYIO Ha onepaTopa);

- U3SMEHEHUsA B NO3e M NpUAaraembIx cunax;

- UI3MEHEHUS B XapaKTepUCTMKax obbeKkTa 06paboTKku (0bpabaTbiBaemoro matepuana).

MpumeyaHua

1. HeonpepeneHHocTb, CBfA3aHHAA C WU3MEPUTENIbHbIM  MHCTPYMEHTOM U KaanbpoBKOiA,
3NEKTPUYECKMMM NOMEXaMW, KPemnsjeHMeM M MACCOi aKcenepomMeTpa, 0ObIMHO Mana Mo CPaBHEHUIO C
HeonpeaeneHHOCTbIo, 06YC/IOBNEHHOMN BbIBOPOM TOUEK U3MEPEHUS U U3MEHUYMBOCTLIO PABOYMX YC0BUNA.

2. Mpy HaKoONIEHMM AOaHHbIX O BO3AEWCTBMM BUOPaALMM Ha KOHKPETHOE /IMLO XKefaTesbHo, Mo
BO3MOXHOCTU, NPOBOAUTL U3MEPEHUA AN MALUMH U BCTaBHbIX MHCTPYMEHTOB Pa3HbIX MOKOJIEHUM U B
Pa3HOM TEXHUYECKOM COCTOSHUW.

3. Ecn uenblo nsmepeHuli ABAAETCS OLEHKa BO3AENCTBUA BMOPaLUKN, CBA3AHHOM C BbIMOJIHEHUEM
KOHKPETHOM 3343a4n, UCTOYHUKOM HeomnpeneieHHOCTM MOXKET ObiTb TaKKe pasHMUa mMexay onepaTopamu
(nx kBanuduKauuein, TenocnoxeHnem n 1.4.) (cm. 7.3).

7.2. HeonpeaeneHHOCTb B U3SMEPEHUM BPpEMEHWN BO34ENCTBMA

HeonpeaeneHHOCTb OUEHKN BpeMeHM BO34ENCTBUA 3aBUCUT OT HeoNpeaeIeHHOCTH:

- U3MepPEeHUI ANNTENIbHOCTU BO3AENCTBMA;

- OLLEHOK uncna paboumnx UUKIOB B AeHb;

- OLUEHOK BPEMEHW BO3AENCTBUA, CAEMAHHbIX cCaMUMK onepaTopamu (cm. MpunoxkeHune B); AaHHbIN
BMA, HeonpeaeneHHOCTM MOXKET BbiTb cneacTBUEM HEenpaBUAbHOTO NMOHMMAHWA NOCTaB/NEeHHOro BOMpoca
(nyTaHWuen merkay BpemMeHem MCMO/b30BaHWSA PYYHOM MaLUWHbI U BPEMEHEM peasibHoro BO3AeNCTBUA
BMOpaLMmM), a TaKKe HETOUYHbIX OLLEHOK NepnoaoB BpeEMEHU, B TEYUEHMNE KOTOPbIX UMEI0 MECTO BO34eNCTBUE
BMbpaumm (cm. 5.5).

7.3. OueHkKa HeonpeaeneHHOCTH

NCTOYHMKM HeonpeneneHHOCTM 3aBUCAT OT onepaumm, AA8 KOTOPOW MNPOBOAAT W3MEpPeHUs.
UccnepoBatento HeObX04MMO BbISIBUTb OCHOBHblE MCTOYHUKM BUBpauuu (Hanpumep, aucbanaHc gucka
WAndoBanbHOW MallUHbI), NOCNEe 4Yero npPOBEeCTU Psaf U3MepeHWn ANA  YCTaHOB/AEHMA pa3mMmepa
HeonpeseNeHHOCTU M pacyeTa CTAHZAPTHOrO OTK/AOHEHWS, CBA3AHHOMO C OCHOBHbLIMM WCTOYHUKAMM
HeonpeaeneHHOCTU (Hanpumep, ANA WANGOBaNbHbIX MAWMH MOMKET OKas3aTbCA MOJIe3HbIM MpoBeAeHue
N3MEePEHUI AN ANCKOB C pasHbIMM gucbanaHcamu).

Mpy NonyyeHUU OLEHKU BMOPALMOHHOM IKCMO3ULMKU 3@ CMEHY HeonpeaeseHHOCTb 3TOM OLLEHKMU
O0NKHa ObITb OrpaHMYeHa B 3aBUCMMOCTM OT NPENUMYLLLECTBEHHOIO BUAa BUbpaunun: 20% ana ctaumoHapHoOM
BMbpaumn 1 40% pgns Bubpaumm B Gopme MMNYIbCOB (NEPEXOAHbIX NPOLLECCOB).

Ecnv uenbio MaMepeHUin ABNAETCA He OUeHKa BMOPALMOHHOrO BO34ENCTBUS HA KOHKPETHOro
pabouyero, a oLUeHKa BO34eNCTBMA NPU BbIMOJHEHMN KOHKPETHOM 3aZaun, TO ANA NOAYYEHUA TaKON OLLEHKM
cnepyet, NO BO3MOXHOCTM, MPOBECTU U3MEPEHUA C y4aCTUEM, KAK MUHUMYM, TPeX onepaTopoBs. Pe3ynbTar,
KOTOpPbI BHOCAT B NPOTOKO/ UCNbITaHWUI, AOMKEH BbITb MONYYEH NYyTEM apPUPMETUYECKOTO YyCpeaHEHUS, Npn
3TOM c/ieayeT YKa3aTb TaKKe 3HaYeHMe CTaHAAPTHOMO OTKAOHEHMA U3MEPEHUIA.

8. PACYET BUBPALMOHHOM 3KCNO3MLNM 3A CMEHY

3aHaCTYIO BO3,£I,el\;1CTBMe BI/I6paLI,VIM Ha pa6oqero B Te4yeHue pa60qero AHA CKNnaabiBaeTCA U3 HECKOJIbKUX

onepauuii. [lna Kaxaon Takoi onepaumm i cneayet M3mMepuTb NOAHOE 3HadYeHue Bnbpaummn a, ;. 1 Bpema

sosgelicteua T, . BUbpaLmoHHyto aKcno3mumio 3a cmeHy A(8), m/c2, paccunTbiBatoT no Gpopmyne

rae T, - 6asosoe 3HaueHune BpemeHHOro MHTepBana 3a 8 4 (28800 c),

n -4ucno onepau,mﬁ.



YT106bl 06/1€MYUTL CPABHEHME MEXKAY PA3/MUYHBIMU OMEPaALMAMU U OLEHUTb 400 KaXKAOW onepaumm
B 3HaYeHWN BUBPALLMOHHOM 3KCNO3MLMM 33 CMeHy A(8), peKoMeHAyeTca NPOBOAUTL PacyeT COCTaBAAIOLIMX,
BHOCMMbIX OTZE/IbHbIMM OMepaunaMm B BUBPALMOHHYIO 3KCNO3MLMIO 338 CMEHY, nNo popmyne

[N Kaxpoh pyku onepatopa 3HavyeHne A(8) A0MKHO BbITb pacCcyMTaHO OTAE/NbHO.

HeonpeaeneHHOCTb ouUeHKM A(8) yacTo BecbMa BbiCOKa (TUNUYHbIE 3HauYeHusa - oT 20% Ao 40%).
MoaTomy npu NpeacTaBAEHNUM NOJYYEHHOTO 3HAYEHMA AOCTAaTOYHO YKa3blBaTb ABe 3Havalwme umdpbl.

MpaKTuyeckoe nNpUMeHeHWe pacyeToB BUOPALMOHHOM 3SKCMO3UUMM 33 CMEHY PacCMOTPEHO B
MpunoxkeHuu E.

9. MPOTOKOJ1 UCMNbITAHWUN

B npoToKone ucnbiTaHUI JoMKHA BbITb CCbIJIKA HA HACTOAWMI CTaHAAPT M YKa3aHa, B 3aBUCMMOCTUN OT
cUTyaumu, cneayowan nHpopmaumn:

a) Hbopmaums oblLiero xapakTepa:

- HQUMEHOBaHMe KOMMAHWUK (3aKas3umKa);

- UeNib NPoBefeHUA N3IMeEPEHUI (HanpuMep, oLeHKa BO34ENCTBUA BUOPaALMM HA KOHKPETHbIX pabounx,
Ha rpynnbl paboumx, oueHKa ynpaBaeHYECKUX PELUEHWN, SNMAEMMNOIOTMYECKME UCCNeL0BaHMSA);

- fiaTa NpoBeAEeHNA N3MEPEHUI U OLLEHKM;

- L0 UAK NLaA, ANA KOTOPbIX Bblaa NpoBeeHa OLEeHKa BO34ENCTBUA;

- L0, NPOBOAMBLLEE USMEPEHUA U OLLEHKY;

b) ycnoBua okpy:Katoweit cpeapl Ha paboyem mecTe:

- mecto, rae 6blM npoBeAeHbl M3MEPEHWUs (BHYTPM MNOMELLEHMA, BHE MNOMELLEHMUA, Ha
NPOM3BOACTBEHHON TEPPUTOPUN);

- TemnepaTypa;

- BIA’KHOCTb;

- Wym;

c) Hdopmauus, obycnosmsLias BbIbOp onepaLmin, A1a KOTOPbIX NpoBeAeHbl M3MmepeHua (cm. 5.2);

d) doTorpaduma pabouero AHA ANS KaKAO0M UcCesyemMmoit onepaLnu:

- onucaHue onepauui;

- UCNO/Ib3yEeMble MALIMHbI U BCTAaBHOW UHCTPYMEHT;

- UCNO/Ib3yeMble MmaTepurasnbl UM obpabaTtbiBaemble AeTanu;

- XapaKTep Bo34eNcTBUA (Hanpumep, Yacbl paboTbl, Nepnogbl NepepbIBOB);

- MHbopmaumsa, Heobxogumasa ANs onpefeseHVs BPeMeHM BO3AeWNcTBMA BUMOpauum B TeyeHue
paboyero AaHsA (Hanpumep, BbIpaboTKa MAKN YMCNO PaboYMX LUMKNOB UAN 06paboTaHHbIX AeTanei B AeHb,
AJIMTENbHOCTb BO34ENCTBUA BUOPALMM HA OGHOM LMKAE UK 1S O4HON AeTanu);

e) ceegeHmA 06 MCTOUYHMKax BMBpaumu:

- TeXHUYECKoe onmncaHne py4yHol MallunHbl;

- BUA, U MOAENb PYYHOM MALUUHDbI;

- CPOK CNYXKObl U TEXHUYECKOE COCTOSIHME PYYHOW MaLLWHbI;

- Macca py4yHOM MalnHbl Unn obpabaTbiBaeMon AeTanu;

- CpeacTBa CHUXeHMA BUBpaL MK, MPUMEHEHHbIE Ha AAaHHOM PYYHON MALLMHE, eC/IN TaKUEe MMEOTCS;

- cnocob yaep:KnBaHMA PYYHOM MallMHbI B pyKax onepaTopa;

- MOLLHOCTb PY4YHOM MaLUUHBbI;

- YacToTa BpalleHUs UM YacToTa HaHeceHWn yaapos.;



- TUNbI U MOAENN BCTABHOTO MHCTPYMEHTA;
- noban gononHuTenbHaa nHdopmauma (Hanpumep, AMcbanaHc BCTaBHOrO MHCTPYMEHTA);

f) cpeacTea nsmepeHuii:

- COCTaB U3MEpPUTENbHOM CUCTEMDI;

- NOPALAOK NPOBeAEHNA KaNMOPOBOK 3/1EMEHTOB U3MEPUTENIbHOW CUCTEMDbI;

- flaTa NocneHUX NOBEPOYHbIX UCMbITAaHUI;

- pe3ynbTaTbl TeCTa Ha KOHTPO/Ib GYHKLNOHANbHOCTMY;

- pe3ynbTaTbl UCMbITAHUA HA BO3AENCTBUE BHELIHUX GaKTOPOB;

g) ycnoBua nsmepeHuns BMbpoyckopeHun:

- PacnosioKeHue 1 OpueHTaLMA aKCeIeEPOMETPOB (C NPUNOKEHNEM CXEMbI U YKa3aHMEM pPa3mepoB);

- cnocobbl KpenaeHUA akcenepomMeTpoB;

- Macca aKCcenepoMeTpPOB U CUCTEMbI KPENAEHUS;

- pabouue ycnosus;

- 032 1 NMOJIOXKEHUE PYK oMnepaTopa (C yKasaHMeM, ABNSETCA OonepaTop NpaBLION UM NeBLIOWN);

- mobas gononHUTeNbHaa MHGopMauua (Hanpumep, 3HaYeHUs CUA HaXaTuA U obxBaTa);

h) pe3ynbTatbl U3mepeHnii:

- CpeaHeKBaApaTMYHbIE 3HAYEHUA KOPPEKTUPOBAHHOIO BUBPOYCKOPEHMA B HAaNPABAEHUAX X, Y U Z ANA

Kaxkaol onepaumm (T.e. &, , i W Ay, COOTBETCTBEHHO);
X y z

- ANNTENbHOCTU U3MEPEHUA;

- CNEKTP HEKOPPEKTMPOBAHHOM BUBPALLMM (B C/lyYae NPOBEAEHNS YAaCTOTHOrO aHaAn3a);

- 3HauyeHue KoadOUUMEHTA, MCMONb3YEMOro [ANA MNONYyYeHWUA OLEHKM MOoNHOW Bubpauuu, c
obocHoBaHMEM ero Bblbopa, a TakKe c 060cHOBaHMEM BblibOpa HanpaB/ieHMA (HanpaBaeHUN) usmepenHus (B
CNlyyae NpoBeseHUsA U3MEPEHN TONIbKO B O4HOM MU ABYX HAaNpaBAeHUsAX);

i) pesynbTaTbl OLEeHKN BUBPALMOHHOM 3KCMO3ULMK 33 CMEHY:

- 3Ha4YeHue NosiHoM BUbpaLMmn &, . ANA KaXKA4oi onepaumm;

- ANMTENbHOCTb BO3AENCTBUSA BUBpaLun Ti ONA Kaxaoh onepauuu;

- OONA KaaoW onepauuu Ai (8) B 3HAaYeHMM BMBPALMOHHOM 3KCNO3ULMUKU 33 CMeHY (ecnun TakoM

pacyeT 6bi1 npoBeaeH);
- BUBpaUMOHHas 3Kcno3unuma 3a cmeHy A(8);
- OLeHKa HeonpeaeNeHHOCTU onpeaeneHns BUbPaLMOHHON SKCNO3NLUKN 33 CMEHY.

MpunoxkeHue A
(cnpaBoyHoe)

MPUMEPBI PACNONTOXKEHNA TOYEK NSMEPEHUA

A.l. BeegeHue

C NpaKTUYECKOM TOUYKM 3peHUsa NPOBOAUTbL U3MEPEHUSA IOKaNbHOW BMOpaLUM, BO3AENCTBYIOLLEN Ha
onepaTtopa, B cepegMHe 30Hbl OXBaTa /N1aflOHKN, KaK yKasaHo B 6.1.3, He Bceraa yaobHo (Hanpumep, ana
PYYHbIX MALWH C PYKOATKAMM IYYKOBOTO - OTKPLITOrO UM 3aKPbITOrO - UM NUCTONIETHOIO TUNA nocepeanHe
PYKOATKM MOMKET HaXoAMUTbCA MYCKOBOE YCTPOWMCTBO, YTO AefiaeT NpoBeAeHUe U3MepPeHUn B 3TOM TOuKe
HEBO3MOKHbIM). OBbIYHO TOYKN U3MEPEHMA CAeAyeT pacnosaraTb C OAHON CTOPOHbI OT NafoHK. Ha Bbibop
MECTa KpernsieHWs akcenepomMeTpa MOMKET OKasaTb BAMSHWE TaKXKe Ha/nuyMe 3alMUTHOro yCTpoMcTBa Ans
KMUCTU PYKWU U PACcnoNoXKeHUe yCTPOMCTBa ynpaBaAeHUs NMUTaHNEM MaLlUWHbI. lpUMepbl TOYEK U3MepeHua ans
HeKoTopbIX 06LLeynoTpebuTeNbHbIX BUAOB PYYHbIX MALLMH NOKa3aHbl Ha pUcyHKe A.1.
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PucyHok A.1. Mpumepbl pacnoNoXKeHnA TOYEK U3MepeHna

A.2. Toukmn n3mepeHuna, yCtaHoB/IEHHbIE B CTaHOAPTax Ha BM6paLI,MOHHbIe ncnbiTaHUA

B ctaHgapTax Ha na6opaT0pr|e MEeToAbl UsmepeHunA BM6paLI,MM Ha PYKOATKaX PY4YHbIX MalWH B LENAX 3aABNEHNA NAPaAMETPOB UX BM6paLI,VIM YCTaHaB/IMBaAKOT

ANnAa TUNUYHbIX Chy4aeB BO3A€VICTBMH NloKanbHoM BM6paLI,MVI

TOYKKN U3MEpPEeHUs NoKanbHOM BUbpaumn (B Tabauue A.1 gaHbl NPUMEpPbI TaKUX TOYEK, B3ATble M3 TOCT 30873.2 - TOCT 30873.14, [1]).

TOYKM KpenieHUs akceNepoMeTpPOoB, YCTAaHOB/IEHHbIE B CTaHAAPTaX
Ha MeToAbl UCMbITaHMA PYYHbIX MALLMH PA3HbIX BUAOB
(ncnbiTaTenbHbIX Kogax no Bubpaumm)

Tabanua A.1

Homep Bua py4yHOM MalumHbI PacnonoxeHue TouyeK KpenneHunsa TpeboBaHMA K UCMbITAHNAM
CTaHAapTa
30873.2 MOoNOTKM pybUNbHbIE PykoaTKa PykoaTKa Mpamana py4Han HopmanbHoe nonoxeHne patymka
JIY4KOBOTO TMMa NUCTONETHOro TMMA | MalKnHa OOJ/IKHO 6bITb MocepeguHe ANUHbI
MonoTkM KnenanbHble (oTKpbITas nau OCHOBHOMN  PYKOATKM B  TOYKe
3aKpbITan) NPUNOXKEHUA CUNbl  HaxatuAa. B
30873.14 MOANOTKKN 3a4NCTHbIE MYYKOBbIE
cnyyae PYKOATOK JIY4KOBOrO
MaLwnHb! 419 PaBoTbl N0 KAMHIO (OTKPbLITOrO WMAM  3aKPbLITOrO) MK
NMUCTONETHOrO TUMAA C MNYCKOBbIM
YCTPOMCTBOM TaKoe MNOJIOXKEeHue
MOXEeT OKa3aTbCA HEeBO3MOXHbIM.
Torga [AaTuMK  NOMeLWaloT  Kak
30873.3 I'Iepd)opaTopbl I'Iepd)opaTop Taxenbin Nerkumn 6pr}1belﬁ MOMKHO BAMXKe K yKa3aHHOMY mecTy
BypunbHbIN MO/IOTOK WAM KaK MOXHO b6MXe K pyke
Monotku bypunbHele MOIOTOK mexay 60nblMM U yKasaTe/bHbIM

nanbLuamu. AOna MaLUunH [
CUMMETPUYHBbIMMU PYKOATKaMMU
[ATYMK pacnonaratoT Ha TOM U3 HUX,
roe HeT NMycKoBoOro yctpolictea. s
MaLUMH 6e3 ycTpoWcTBa




30873.5 BeToHONOMbI OT6OMNHbIM BeToHOoN1IOM CsepaunnbHan aemnouposBaHmn n3mMepeHun
MOIOTOK MalUMHa [0CTaTOYHO npoBOANTb B
MonoTku oT6oiHbIe HanpaBAeHUN HaHeceHWa YAapos
WX BOOJIb OCU CBEPAEHMA
30873.6 MawwuHbl cBepAnabHble yOApHO-
BpallaTesibHble
30873.9 TpamboBKMK TpamboBKa
30873.4 MawwuHbl WwandoBasbHble ManeHbKas yrnosas bonblasna yrnosas JaTtunkmn yctaHaBanBalOT Ha obenx
wnundoBasbHaA MalnHa wnundoBasbHaA MalnHa PYKOATKax - MO fABe Ha KaxgoMw.
KenatenbHoe MNONOXKEHUE - BHU3Y
PYKOATOK, CUMMETPUYHO
OTHOCUTE/NIbHO  0OblYHOrO  MecTa
pacrnosioXeHuMa PpyKKU onepartopa
(600 MM OT KOHLA PYKOATKM).
JaTtumkm yCTaHaBAMBAlOT
nepneHAnKYSPHO K PyKoaTKe
BepTukanbHaa wandosanvHaa |[lMpamas wamndoBanbHan
MaLUMHa MaLUMHa
30873.7 MawwuHbl Mpamasa mawmnHa Yrnosasa mawmHa JaTtunkm KpenaTt B mecTax,




pe3bbo3aBepTbiBatoLme
lalikoBepThI 6e3yaapHble
lalikoBepTbl yaapHble

L=

PyKoATKa ny4ykosoro tmna

MOKa3aHHbIX HAa pPUCYHKax, rae
onepaTtop yAepXKuBaeT MaLLUHY.
Ob6bI4HOE NONOXKEHME - NOCEPEANHE
PYKOATKM. ECAM 3TO HEBO3MOMKHO
n3-3a NoNOXKeHuA NMyCKOBOTO
YCTPONCTBa, - TO MAKCUMMaNbHO
6/1M3KO K YKa3zaHHOMY MecCTy.

[NA NpAMbIX MaLLMH C YCTPOMCTBOM
ynpaBneHusa AaT4MKKM pacnonaraioT
TaK, YTo6bl M3MEPATb YCKOPEHUE Ha
NOBEPXHOCTH MaLUWHBI
napannenbHo ocu Bana gsuraTtens.
[aTumK pacnosaratoT MakcMmasibHO
6/1M3KO0 K NOBEPXHOCTM MaLLMHbI

30873.8

MawwuHbl noanposasibHbie

DKCUEeHTPMKOBasn
WwandoBasbHaA MallMHa

Yrnosasa NoAnpoBanbHan
MaLlMHa

MnockownmdosBanbHan
MallMHa

BepTukanbHaA
NONMpPOBasbHaA MaLLUNHA

[aTyMKM yCTaHaABNMBAOT B TOYKaX
Ha Kopnyce WM pyKoaTKax (npu ux
Hanuumu), rae onepatop OB6bIYHO
yAEepXKMBAET MalIMHY M npunaraer
cuny HaxaTtua. Ho ecan Kopnyc
MMeeT crneumasnbHblid BbICTYN AAA
YOEPHKMBAHUA MaLUMHbI, - [ATYMK
CTaBAT Ha 3TOT BbICTYN. 1A MalLMH €
OBYMS  PYKOATKaMKM  U3MepeHUs
npoBogAT Ha obeux. Ho ecam y
HebONbLWKX YIrNOBbIX MallMH AAA
yAEepPKUBAHUA pyKoOit
npeaycMOTPEH KOPMYC, EF0 CYNTAIOT
BTOPOW PYKOATKOMN.

JaTtumnk KpenAaTt nocepeauHe
PYKOATKM UM, NpeanoyYTUTeNbHO,
BHM3Y




30873.10

HoXHuubl BbipybHble HOXKHMUbI
HOXKeBble

BbipybHble

T

HOXHULbI

HorKkeBble HOXHMUbI

HoxXHuupl
pesku

ONA  KPyrosow

M3mepeHnA NPOBOAAT HAa OCHOBHbIX
pYKOATKax B mecTax, rae onepartop
06bIYHO YAEPKMBAET MaLWIMHY MU
npunaraert cuny HaXKaTus.
HopmasibHOoe MOoNOXKeHWe AaTYMKOB
- nocepeguvHe PYKOATKW, BHM3Y.
Ecam Takoe pasmelleHne
HEBO3MOXHO  M3-3a  MYCKOBOrO
yCTpoOWiCTBa, AaTumK AONKEH
HaxXoAWTbCA MaKCMManbHO 6M3KO K
pyKe Mexay YyKasaTe/bHbIM W
CpegHUM Nasblamm

30873.12

Munbl HannnbHUKKM

MasaTHuKoBan
nuna

Carm (0805

HannnbHUK

e (R

HorkoBo4yHaa nuna

THNa

L O @ oot

HorKoBo4Hasn
pYyKoATKOM

nnna C
JIYy4KOBOro

No63uK

=
el

]

M3mepeHna NpoBOAAT Ha OCHOBHbIX
pYKOATKax B mecTax, rae onepartop
06bIYHO YAEPKMBAET MALIMHY MU
npunaraet cuny HaXKaTus.
HopmanbHOe NONOXKEeHNE AATYMKOB
- nocepeauvHe PYKOATKW, BHM3Y.
Ecnm Takoe pasmelleHune
HEBO3MOXHO  M3-3a  MYCKOBOrO
YCTPOWCTBa, AaTumK OOMKeEH
HaxXoAWTbCA MaKCUManbHO 6M3KO K
pyKe Mexay YyKasaTe/bHbiM ¥
CPegHUM Nasblamm

30873.13

MawuHbl  gna  wanMdosaHuMsA

MpAamana mawmnHa

‘VFHOBaﬂ MalUMHa

V|3MepeHMF| npoBoaAT Ha OCHOBHbIX




maTtpuL,

PYKOATKax C MNOMOLLbIO  ABYX
OAaTYMKOB Ha pacctoAHmm 100 mm

Apyr ot Apyra

30873.11

MaLmnHbl
MaLunHbl

rsosgesabusHble
ckob603abuBHblE

MalWnHbl KHONKO3abMBHble

M3mepeHnA NPOBOAAT Ha pPyKoATKe,
rae onepartop AepKUT MalWHY U Ha
KOTOpYl0 HaxumaeT npu paborte.
[aTtuMk  cTaBAT nepes  30HOM
06xBaTa B HaMnpaBJeHUN ABUNKEHUA
NCMNONHUTENBHOrO YCTPOMCTBA,
yTobbl HE co3paBaTb Nnomex paboTe
onepaTopa

Munbl uenHole

-<*>

MWUAbI KyCTapHUKOBbIE

AKkcenepomeTpbl  yCTaHaBAMBaAlOT
KaK MOMHO bamke K  pyke
onepaTopa, HO He meLlan
HOpmanbHOMYy 06xBaTy pPy4HOM
MaLUMHbI. LleHTp TAXKECTH
akcenepomeTpa He DOMKEH
OTCTOATb  OT OGAMNKaWWEN PYKU
panee yem Ha 20 mm




<*> MexKrocyapCTBeHHOro cTaHAapTa A8 MalluH AaHHOro Buaa HeT. Mpumep B3AT ns [1].




3TN TOYKM MOMKHO CYMTATb XOpPOLIMM BbIGOPOM, HO OHM He Bcerga yAoBAEeTBOPAOT TpeboBaHUAM
N3MepeHUin oS OLEHKM BO34ENCTBUA BUOPaALMM Ha YeNOBEKA, MOCKO/IbKY A5 TaKUX U3MEPEHUI BaXKHO TO,
B KAaKOM MecTe pyKa [OelCTBUTENbHO COMPUKACAEeTCs C PYYHOM MALUMHOM, @ He TO, KaK 3Ty MalUUHy
yaep»nsannm B npouecce ucnbiTaHW. MpuHUMNUanbHoe TpeboBaHMe CTaHAAPTOB Ha MCMbITaHUA ANA
3aAB/IeHMA XapPaKTEPUCTUK - TO, UTO U3MEPEHUS NPOBOAAT B OCHOBHOW 30He obxBaTa Tam, rae onepartop
0BbIYHO AEPXKUT PYUHYIO MaLLWHY U NpUAaraeT cCMay Haxatua. Takme cTaHAapTbl 3a4acTylo yCTaHaB/AUBAOT
TONbKO OfIHY TOYKY M OHO HanpaBaeHUe U3mepeHns Bubpaunmu.

Mpumepbl, NpuBeaeHHble B Tabnuue A.1l, pacnpocTPaHAOTCA Ha PyYHble MALWIUHbl C XECTKUMU
PYKOATKAMWN UAWN KECTKUMW MecTaMn 30Hbl 06xBaTa (B OTHOLLEHUM PYKOATOK C YyNPYyrum KpenieHnem cm.
6.1.4).

Mpunoxenune B
(pekomeHayemoe)

OLIEHKA BUEPALUMOHHOIO BO3AENCTBMA B TEYEHME BOJIEE OQHOIO
PABOYEIO AHA

B.1. BBegeHue

B FOCT 31192.1 ycTaHOBAEH METOA OLLEHKM BUOPALMOHHOM 3KCNO3ULIMKM 33 CMEHY B Npeaenax o4HOro
paboyero AHA. ITOT MeToA, He NpeaHa3sHAayYeH ANA BblYUC/IEHMA OLEHOK BMOPALMOHHON 3KCNO3ULMK 33
CMeHY Ha OCHOBe b6onee ANUTENbHbIX U3MEPEHUI, @ OLLEHKA CBA3M MeXAy napameTpamu Bubpaunmn u ee
BAMAHMEM Ha 3a0poBbe (TOCT 31192.1, MpunoxkeHne C) paHa B NPeAnOsIOKEHMU, UYTO 3HaYeHue
BMOPALLMOHHOM 3KCMO3ULNN 33 CMEHY AEeHb OTO AHA COXPAHAETCA HEU3MEHHbIM.

OpHaKo B HEKOTOPbIX CAyyaAx Ba*KHO MOJYYUTb OLEHKY BO3AENCTBMA Ha OCHOBE WMHbOpMaLUW,
cobpaHHOIN B TeyeHMe Mepuosa BpemeHW Gosee ogHoro paboyero aHA. Oas paboT HEKOTOPbIX BMAOB
(Hanpumep, B CTPOUTENLCTBE) BPEMA UCMOJIb30BAHUSA PYYHbIX MALMWH B pasHble paboune AHW PasnYHO,
NO3TOMY TPYAHO, @ TO U HEBO3MOXHO WMCMONb30BaTb HAabAOAEHUA WA 3anucK paboyero KypHana Ana
OLEHKM TUMWUYHOIO BPEMEHW BO3aeNncTBuA BMOpauun B TedeHue pabodero aHA. Kpome TOro, BO3MOMKHbI
CUTYaumK, Koraa HeobxoAMMO 3HATb OLEHKM, XapaKTepusyoLLmMe BO3LeNcTBME NOAHON BUOpaLmu 3a bonee
ANUTENbHBIN Nepuog BpemeHn (Hanpumep, B TeyeHne Bcero pabouero craxa).

B HacToAwem MpunoxeHnn npuseneHbl Npumepbl cnocoboB OUEHKU BO3aeNCTBUA BUOpaummn 3a
nepuog spemeHn 6onee ogHoro paboyero gHA. MosyyYyeHHble 414 TAKOro yBE/IMYEHHOrO Nepuoaa BpeMeHu
pe3ynbTaTbl He cnegyeT NPUMEHATb AAA ONpefesieHMA pUCKa 340poBbto paboTtarouwero. B npouecce
Nosly4eHUsA AaHHbIX OLEHOK CneayeT TaKKe BblUMCAATb U GUKCUMPOBATb OLEHKY peanbHOW BMOpaUMOHHOM
3KCMO3MLUUM 33 CMEHY.

B.2. OueHKa TUNNYHOMN A/INTENbHOCTU BO3AENCTBMA BUOpALMK B Caydae, KOraa Bpems BO34eNCTBUSA
ONA PasHbIX AHEN pa3/IMYHO

B cnyyae, Korga pabounit exeaHeBHO MoABepraeTcas BO3AENCTBMIO BUOpaALMKU, HO BMOpaLMOHHOE
BO34elicTBME B pa3Hble paboune AHW BbiBaeT pa3HbiM (Hanpumep, B CTPOMTENLCTBE, KOraa OAHO pabouee
3aZlaHue BbIXO4MT 3a Npesenbl 04HOM paboyeit cMeHbl), MOXKET 0Ka3aTbCA NOE3HbIM CPAaBHEHUE TUMUYHbIX

BMOPALMOHHBIX BO3AeACTBUIA. OLEeHKY TUMWYHOW BUMOPALMOHHOWM 3IKCMO3MLMM 33 CMeHY Atypical(8)

onpeaenaoT no dpopmyne

roe Ad (8) - BUBPALMOHHAA 3KCNO3ULMA 32 CMeHY B d-I1 AeHb;

N - uncio pabounx gHel, 3a KOTopble NPOBeAEHA OLEHKa.
Ecnun ypoBeHb BO34eNCTBYIOLWEN BUOPALMM KaKabl pabounit aeHb OAMH U TOT e (T.e. KaXAablli AeHb



NCNONb3yeTCsA OAHa U Ta e pyvyHas MallnHa), HO U3MEHAETCA BPEMSA UCNO/Ib30BaHMA 3TON PYYHOW MaLLUNHbI
B TeyeHue gHa, Toraa ¢opmyny (B.1) npeobpasytoT K BUAY

Atypical (8) =

roe ahv - 3Ha4YeHMe NOAHOM BM6paLI,VIM npuv BbINOZIHEHUK onepaunu;

To - 6a3oBoe 3HauYeHNe BpeMeHHOro nHTepsana, pasHoe 8 4 (28800 c);

t; - cpeaHAs ANUTeNbHOCTL BO3AENCTBMA BUOPaLMM B TeYeHre paboyero AHs.

B.3. Mony4yeHne AaHHbIX B CyyYae, Korga Bo3aencTene BMbpaLmMmM MMeeT MecTo He KaXKablit pabounit
AeHb

BosaelicTene BMBpaLMM MOXKET HOCUTb HEperyaapHblA XapaKTep, Tak HeKoTopble onepauum MoryT
6bITb BbINO/IHEHbI B OAMH [leHb, HO He BbIMONHEHbI B APYroi (Hanpumep, YNCTKa BarpaHKu B IMTEMHOM Liexe).
B aTomM cnydyae B Te AHW, Koraa Bo3aeicTsve BMBpaLMM MMeeT MecTo, NPOBOAAT OLEHKY BMBPaLMOHHOM
3KCNO3UNLUKN 33 CMEHY U PETUCTPUPYIOT YMCAIO AHEN B HeAento, B MecAl, U B rofl, Koraa Takoe Bo3gencrame
oTcyTcTBYET

Mpunoxenune C
(pekomeHayemoe)

MEXAHUYECKWE ®UNBTPbI

C.1. Obwme NonoxKeHus

PuUCK noaBieHMA caBura Hy/J1eBOro YPOBHA B Nbe303/1EKTPUUECKOM akcesiepomeTpe (CM. 6.2.4) MOXKHO
YMEHbLUUTb, eCN ¢ 6ONbLLION TLLLATEIbHOCTLIO OTHECTUCH K BbiBopy akcenepometpa (cm. 6.1.2). OaHaKo npu
NpoBeAeHMMN M3MEPEHMA HA MALUMHAX YAAPHOrO WAW BPALLATENbHO-YAAPHOIO AEUCTBMA, a TaKXKe npu
HaNMUYUN KaKMX-NMbO COMHEHMN B Ka4yecTBe CHMMaemMoro BMOpPOCWUIHana, pPekoMeHAyeTcA MNPUMEHATb
MEXaHUYECKUIA GUNBTP, YCTAaHABAMBAEMbIN MeXAY AAaTYMKOM W UCTOYHUMKOM BMOBpauuun. Takolh unbTp
NO3BOJIAET 0C/AbUTb COCTaBASIOLLIME MEPEXOAHONO MPOLLECCa Ha OYEeHb BbICOKMX YACTOTax M TEM CaMbIM
npeaoTBPaTUTb MEXaHUYECKMe Neperpyskn nbesosnemeHTa. MexaHuveckuini dunbtp paboTaeT Kak GpuabTp
HUXKHUX YacTOT, OCNabAAOWMIA Te YACTOTHbIE COCTaBAAOLWME, KOTOPbIE CAYKAT MCTOYHMKOM MOSB/EHUSA
CABWra HYNEBOTO YPOBHSA, B TO BpeMSA KaK BUOpaLMA B AMana3oHe YacTOT U3MEePEHUI OCTAETCA HEM3MEHHOW.

MpumeyaHne. CABUr HYNEeBOTO YPOBHA MOABAAETCA BCAeACTBME OCOOEHHOCTelM  paboTbl
Nbe303/IEKTPUYECKMNX aKCeNepoOMeTPOoB. Y akcenepomMeTpoB ApYrux TUNOB, Hanpumep Nbe3opesncTUBHbLIX,
Takoro saddeKkra HeT. NNOSTOMY MCNONb30BaHME MeEXaHUYECKUX OUNLTPOB ANA NpefoTBpalLeHuAa casura
HYNeBOro YpPOBHA OMNpaBAaHO, KaK nMpaBuao, TONAbKO MNpU MNPUMEHEHUN Mbe303INEeKTPUYECKUX
aKcenepomeTpos.

[pyroe HasHayeHMe mexaHu4yeckoro OWUAbTPA - YMEHbWMUTb BAUAHWE  HeXKenaTesbHbIX
BbICOKOYACTOTHbIX COCTaBAAIOLWMX BUOPALMM Ha aKcenepomeTp, YTobbl He JOMNYCTUTb ero neperpysku. 3T1o
MO3BOJIUT MCNO/Ib30BaTb aKCeNEPOMETPbI C 601ee BbICOKMM 3HaYeHMeM KoadduLmeHTa npeobpas3oBaHuA.

C.2. Bbibop mexaHuyeckoro ¢uabTpa

MexaHU4eckuit GuNbTP [O/IKEH COOTBETCTBOBATb MPUMEHAEMOMY akcesepomeTpy. Yactota cpesa
MEXaHW4Yeckoro ¢uabTpa 3aBUCUT OT MacCbl aKcesepomeTpa. MexaHudyeckne ¢uUAbTPLI MOCTaBAAOT
HEKOTOpble W3roTOBUTE/IM LATYMKOB BMOPALMKM, HO WX MOMKHO W3rOoTOBUTb WM CaMOCTOATENIbHO W3
NoAXOoAALLMX YIPYTMX MaTepuanos. A Nerknx 4aTinkos (nopagKa 2 r) 0bbl4HO A0CTaTOYHO NOA/0MKNUTL NOA,
YyBCTBUTE/IbHYIO NOBEPXHOCTb AAaTYMKA TOHKMIA CAOM YNpyroro matepuana.

MpumeHeHMe MexaHW4Yeckoro oéunbTpa He [OMKHO MNPUBOAUTL K  W3MEHEHUIO YacTOTHOWM
XapPaKTEPUCTUKN U3MEPUTENbHON CUCTEMbI B AMANA30HE YacTOT U3MEPEHUI, T.€. OH He LOJIXKEH BbI3blBATb
ycuneHve unan ocnabnernue coctasnsatowmx Huxke 1400 Ty, a AONONHUTENbHAA MACcCA MEXaHWYEeCKoro
buNbTPa He AO0NKHA Bbi3blBaTb M3MEHEHWE XapaKTepUCTUMK BMOpaunn Bubpupytowei nosepxHocTu. s
OLEHKM YaCTOTHOM XapaKTEPUCTUKU MEXAHUYECKOro GUAbTPa PEKOMEHAYETCA CPaBHWUTb pe3yabTaTbl
N3MepeHuit BUGpaLLMM PYYHOI MALLUMHBI, AN KOTOPOMN M3BECTHO TOYHO, YTO CABMUI HYNEBOTO YPOBHA Y Hee
OTCYTCTBYET, MPOBEAEHHbIX 40 M NOC/E YCTAaHOBKU MexaHn4Yeckoro uabTtpa.



Pasmepbl cuctembl "mexaHMyYecknin GUabTp - AaTinKk BMbpaumm" AoaKHbI OblTb KaK MOXHO MeHbLuUe,
YTOObI AATYMK HAXOLMNCA MAaKCUMaIbHO 6IM3KO K BUOpUpPYHOLLEN MOBEPXHOCTM.

He pekomeHayeTcsa ycTaHaBAMBATb HA MEXaHUYECKUIN GUIBTP TPEXKOMMOHEHTHbIN AaTYUK BUOpaLmu.

C.3. Ucnonb3oBaHWe ocel, NepneHANKYAAPHbIX K HanpaBJeHUo AeNCTBMA yaapoB

O6blYHO MmexaHMYeckuit GuNbTP Heobxoaum, 4YTOObl M3bexaTb CABMra HYJIEBOTO YPOBHA Mpwu
npoBeAeHUN N3MEPEHNI BUOPOYCKOPEHMS BAOIb AOMUHUPYIOLLEro HanpasBaeHua aenctems subpaymm, T.e.
BAO/Ib OCY HAHECEeHMA PYYHOM MALLMHOM yAapHOro AecTBuUS.

Ecnun ke BO3MOXHO NOABNAEHWE CABWIA HYJIEBOTO YPOBHA M ANA APYIUX HANpPaBAeHUA U3MEPEHUHN,
mexaHu4eckne GunbTpbl cnegyeT UCNob30BaTb C OCTOPOXKHOCTLIO, MOCKONbKY NPUMEHEHNE MEXaHNUYECKOTO
duabTpa B AaHHOM c/ay4ae MOXKeT npuBectn K 3ddeKTy, SKBUBANEHTHOMY NOBbiWeEHWIO KoadduumeHTa
npeobpasoBaHuna BUGpPaLMM B NONEPEYHOM HAMpaB/iEHMMU, BCAEACTBME MOBbIWEHMA YIN0BbIX KoebaHui
akcenepomeTpa. s MUHUMM3aUUK 3bdEKTA Yr10BbIX KONeBAHNI akceNnepoMeTp A0KeH ObITb yCTaHOBNEH
Taknm 06pa3om, 4tTobbl €ro 0Cb MUHUMAJIbHOW YYBCTBUTENIBHOCTU K MONepevyHon Bnbpauumn cosnagana c
Hanpas/eHWeM HaHeCceHMA yaapos.

MpunoxkeHue D
(pekomeHayemoe)

PEKOMEHOAUMW NO KPEMNNEHUIO AKCEJTEPOMETPOB

D.1. BeegeHue

Ona uKcaunm akcenepomeTpa Ha BUBpUpYIOLLEA NOBEPXHOCTU pa3paboTaHbl pasinyHblie cnocobbl
KpenneHua. Ha pucyHkax D.1 - D.4 npuBeaeHbl HEKOTOPble M3 TaKMX CMOCOOOB C yKasaHWEM YCNOBWUI
NPUMEHEHMSA, a TaKKe C ONUCaHMEM UX LOCTOMHCTB M HeAoCTaTKoB. MNoKasaHHble cnocobbl obecneynBatoT
JIMHENHYI0 YaCTOTHYIO XapaKTEPUCTUKY B AMANa30He YacToT nsamepeHuii. bonee noapobHoe pyKOBOACTBO MO
KpenaeHMo akcenepoMeTpoB, BKAKOYAA OPUEHTUPOBOYHbIE 3HAYEHMA PE30HAHCA YCTAHOBNEHHOIO AaTYMKa
ONA KaxKaoro cnocoba KpenneHus, npeacrasneHo 8 FTOCT NCO 5348.

JocTounHcTBa HepocTaTku

XopoLllana YacToTHaA XxapakTepuctmka. Het MoBepPXHOCTb KOHTAKTa A0KHA ObITb NOCKON.

3aBMCMMOCTM OT TeMNepaTypbl NOBEPXHOCTH
Henb3a MCNonb3oBaTb B C/lyYae, KOr4a 3TO MOXKeT

NoBAMATb Ha 6e3onacHyo PaboTy 3NeKTPUYECcKoM
WAV NHEBMATUYECKOM CUCTEMbI MaLLUHbI

PucyHok D.1. KpenneHue Ha Wnuabky (pe3bboBoe coeguHeHne)



MaTepuan KpenneHus

JdocTtonHcTBa

Hepoctatku

Knen

Xopolas YyacToTHaA
XapaKTepUCTUKa

MoBEepPXHOCTb KOHTaKTa A0/XKHA
6bITb MIOCKOMN U YUCTOMN

LemeHT (3noKkcngHasa cmona)

Xopoluas yacToTHan
XapaKTepucTuka. KpenneHuve K
HEPOBHOW NOBEPXHOCTH

MoBepXHOCTb KOHTaKTa A0/XKHa
6bITb YMcTOM

PucyHok D.2. KpenneHue Ha Knen nan uemeHT

a) MeTannunyeckuii U-o6pasHbiii 3a:KUM
(c nomolLbio MeTanNnYecKkoro XxomyTa)

b) 3axknm ¢ NnomoLLbio HENIOHOBO IEeHTbI

NN MeTannn4yeCcKoro XxomyTa

Cnocob kpenneHusn

JocTonHctea

HepoctaTtku

MeTannuueckuin U-obpasHbiii
3aXKMM

MpurogeH gna n3mepeHus
TPEXKOMNOHEHTHOM BUBpaummu

[POMO3AKUI U TAXKENDbIN




HelnoHoBbIl (MeTanmyeckni)
XOMYT

BbicTpoe KpenneHue.

MpuroaeH ana namepeHua

TPEXKOMMNOHEHTHOM BMbpauuu.

Nerkun.

bes ocTpbix Kpaes

B ocHOBHOM wucnosb3yetca AN
N3MepPEeHUIA Ha PYKOATKaxX

PucyHok D.3. KpenneHue ¢ NOMOLLBIO 3aXKMMOB

;
N

a) ApanTep npoctoit Gopmbl

6) AganTtep cneuuanbHol Gopmbl

dopma agantepa JocTonHctea Hepoctatku
Apantep npocToi MpumeHnMm, Koraa GprUKcMpoBaHHoE MpuroaeH ToNbKO Npyu GUKCUPOBAHHOM
dopmbl KpenneHve HEBO3MOXHO, Hanpumep NONOXEeHUN NaJ0HU, KOTOpas

Ha MATKUX NN YNIPYTUX MaTepPUanax

MOCTOSIHHO L0/IKHA 06XBaTbIBaTb
PYKOATKY.

YacToTHaA xapaKTepucTnka 3aBucuT ot
mMmaTepmrana noBepxHoCTH.

Hanuune agantepa MOXKeT U3MEHUTb
BbIMOJIHEHWE OMNepaLum py4Hon
MALUMHOM M CKa3aTbCA Ha pesysibTaTte
N3MEPEHUN.

Ona nsmepeHunii nonepeyHom
BMOpaumn TpebyeTcs JONONHUTENbHASA
durKcauma (Hanpumep, ¢ NOMOLLbIO




Knes)

ApanTep cneuyanbHOM
dopmbl

MpumeHUMm, Korga GUKCMpPOBaAHHOE
KpenaeHne HEBO3MOXKHO, Hanpumep
Ha MAFKUX UK YIPYTUX MaTepuanax.

OKasblBaeT He3HaYUTeNbHOE BAUAHUE
Ha paboTy py4YHOM MaLWHbI.

M3rotoBneHue agantepa - TpyA40emKas
npoueaypa, Tpebyowan 6oabwnx
3aTpaT BpeMeHM.

Tpy4HO NPUMEHATb NPU U3MEPEHUAX
TPEXKOMNOHEHTHOM BUBpauumn

[ocTaTo4uHO XxopoLuan YacToTHan
XapaKTepuCcTMKa

PucyHok D.4. PyyHble apganTepbl

D.2. Cnocobbl KpenaeHun

D.2.1. KpenneHue Ha WNUAbKY (pe3bboBoe coeanHeHune) (pucyHok D.1)

B maTtepmane Bnbpupytowein NoBepXHOCTM BbICBEP/ANBAIOT OTBEPCTUE, B KOTOPOM 3aTeEM HapesaloT
pe3bby. AKcenepomMmeTp KpenaT K MOBEPXHOCTU C MOMOLLbIO CTaHAAPTHOM LINU/bKM, BBUHYEHHOMW B 3TO
oTBepcTMe. YTobbl coegmMHeHMe He 0Cnabno nod Bo3AeNCTBMEM BUOPaALMM, MeXAY KOHTaKTUPYOLWMMM
NOBEPXHOCTAMM MOXHO HAHECTW CNOM Knes.

D.2.2. KpenneHue Ha Knen nam uemeHT (pucyHok D.2)

[Nna ycTaHOBKM aKcesepoMeTpa Ha BUOPUMPYIOLLYIO MOBEPXHOCTb MOXKHO WMCMO/b30BaTh Knen uau
LEMEHT TMNA 3MOKCUAHOW CMOJbl. YTOObl HE HAHOCUTbL Knel HEenocpencTBEHHO Ha aKcenepoMeTp, ero
06bI4HO HAHOCAT Ha WNWAbKY. He pekoMeHayeTcA MCNONb30BaTb MAFKUE KIEN UM BOCK, MOCKO/IbKY TaKoe
coeiHeHMEe HEHAAEXKHO U He obecneynBaeT TpebyeMoin YacTOTHOM XapaKTEPUCTUKM.

D.2.3. KpensieHre c NOMOLLbIO 3aXKMMOB (pucyHoK D.3)

AKcenepomeTp yCTaHaBAMBAIOT Ha lerkuit 610K. BAOK yaeprKMBaeTca Ha BUGPUPYIOLLLE NOBEPXHOCTHU
C NOMOLLBIO TMBKUX XOMYTOB. [1A STOW LENM MOXKHO NMPUMEHATb XOMYTbl KaK MeTafIMvyeckue, Tak u us
HelnoHa. Mpu 3TOM HelOHOBbIE IeHTbI A0/IKHbI 06ecneynBaTb NNOTHOE coeanHeHME (HEMPUTOAHbI NEHTbI
MHOTOKPaTHOro UCMO/Ib30BaHWUA C HAaCEYKOW, AeMCTBYOWME MO NPUHLMMNY XPanoBoro mexaHusma). Cnegyet
ob6paLaTb BHUMAHME Ha TO, YTOObI BCe pe30HAHCHbIE YAaCTOTbl YCTPOMCTBA KPEMIEHNA 1E€XKANN CYLLECTBEHHO
Bbille (B 2,5 - 3 pa3a) BepxHen rpaHuULLbl YaCTOTHOrO AManasoHa U3MepeHU.

D.2.4. Py4yHble agantepsbl (pucyHok D.4)

®PUKcMpoBaAHHAA CMCTEMA KpensieHUsa NpurogHa He BO BCEX C/AY4YanX, B YAaCTHOCTW, KOrga PyKOATKa
MOKpPbITa ynpyrum maTepmanom. [ogBuKHAA CUCTEMA KPEMIeHMA C MOMOLLbO PYyYHOro agantepa
YOEPKMBAETCA Ha MecTe cuioil obxBaTa /fafloHblO oOnepaTopa, XOTA 4acTto uenecoobpasHo pns
OOMNOSHUTENbHOW CBA3KM afanTepa C NOBEPXHOCTbIO MCMO/Ib30BATb U30NALMOHHYIO NEHTY.

B cnyyae CNoXKHbIX MOBEPXHOCTEN MOXKET noTpeboBaTbCA M3roTOBJEHWE afanTepoB chneumanbHoMn
dopmbl. [Ona WX U3rOTOBAEHMA WCMNOAb3YIOT JIerkoobpabaTbiBaemMbllii  MaTepuas, MO3BOAAIOLLNIA
chopmMUpOoBaTb INIUNTUYECKUA ANCK, KOTOPbI CBOEN HUXKHEN MOBEPXHOCTbIO NoBTOpAeT dopmy paboueit
NOBEPXHOCTM, @ BEPXHAA MOBEPXHOCTb - Ie OCTaB/IEHO MECTO A/19 aKCeIePOMETPA, - NPUKMMAETCA NaJ0HbIO
PYKW. AKCENnepomeTp OAMH pa3 KEeCTKO YCTaHAB/AMBAIOT B afanTepe, NOC/Ae Yero ToT yA06HO MoXKeT bbiTb
PacnofioXKeH MeXay PyKon 1 pabouyeit MOBEPXHOCTbIO.

Mpunoxenune E
(cnpaBoyHoe)

NPUMEPbI PACYETA BUEPALMOHHOW 3KCNO3MLMM 3A CMEHY

E.1. BeegeHue

B HactoAwem [MpuAOKEHUU [AaHO HECKO/IbKO NPUMMEPOB OpPraHM3auMuM M3MEPEHUN U pPaAcyYeToB
BMbpaLMOHHON 3Kcno3uumm 3a cmeHy A(8) B cooTsBeTcTBMM ¢ TpebosaHuamu pasgena 8. Mpoueaypa
N3MepeHUin aAns AaHHbIX NPMMEPOB COOTBETCTBYEeT TpeboBaHMam 5.3.

[na scex npumepoBs HacToAwero MNpuaoxeHuma:

- o4 ypoBHEM BUOpALMU MOHMMAIKOT YyCpeaHEHHOE 3HaYeHne NosIHOM BUbpauuu;

- BO3AencTBMe BUOpaLMM OLLEHUBAIOT TO/NbKO OAHWMM YMCI0BbIM 3HaYeHUem (XoTa obblyHO creayet



noay4YaTb TaKME OLLEHKW 415 NPABOW U 1IEBOV PYKU NO OTAENbHOCTH);

- B TeYeHWe BCero nepmMoaa Bo3LencTBUA N3MEHEHUA YPOBHA BUOpaL MM NPUHATLI HE3HAYUTEbHbIMM
(Ha NpakTMKe 0BbIYHO NPUXOANUTCA UMETb AeN0 C 6osiee 3HaUNTEIbHbIMU BapMaLMAMM YPOBHS, YTO TpebyeT
NpoBeAeHMA yCpeaAHEHMA NO HECKONIbKUM U3MEPEHUAM).

E.2. Mpumep oueHKM BUOBpaLMKM NPU UCMOJIb30BaHUN OAHOM PYYHOM MaLLUHbI

E.2.1. MpoaonkuTenbHble N3MepPEHUA NPU HeNpPepbIBHOM paboTe py4HOMN MaLLUHbI

CuTyaums, Korga pydHas mallvHa HernpepbiBHO paboTaeT B TeYeHue A4AUTeIbHOro Nepuoaa BpeMeH!
M B Npouecce 3ToN paboTbl pyKa onepaTopa Haxo4MTCA B HEMPEPbIBHOM KOHTaKTe € Py4YHOM MaLlMHOW Uau
obpabaTbiBaemol AeTanblo, ABNASETCA NPOCTeMlleld C TOYKM 3peHus usmepeHuin. Mpumepom onepauuii
TAKOro TUNa ABNSETCS BblpaBHMBaHWE 60/IbLUIMX MOBEPXHOCTEM C MOMOLWbID TPAMDBOBKM, MAWWH ANs
NOJIMPOBKM N0/, FA30HOKOCUIOK.

B naHHOM cnyyae:

- U3MepeHMUA yPoBHA BMOPaLMM NPOBOAAT B TEUEHUE ANTENBHOTO MepUoaa BpeEMEHM, NO3BONAOLWENO
NoNy4yaTb HafeXKHble, NPeacTaBUTE/IbHbIE Pe3ybTaTbl;

- BPeMs BO34eNCcTBMA BUOpaLMKM COBMAAAET C BPEMEHEM UCMNOJIb30BAHUA PYYHO MALUUHBI.

a) Npenmyuwiectsa

M3mepeHHOe 3HaYeHWe ypoBHA BUMOpPaLMM NErKO MCNO/Ib30BaTh A/ OLEHKU BO3AEWUCTBUA B APYrUX
YC/IOBUSAX, KOTAa BpeMsa BO3L4ENCTBMA U3MEHAETCA.

b) HepocTaTku

CyLLecTBEHHbIX HELOCTAaTKOB Yy A@HHOIO cNocoba U3MEPEHUI HET, HO, K COXKANEHMIO, Ha NPaKTUKe He
TaK YaCTO BCTPEYAOTCA CAyYau, KOr4a ero MOKHO NPUMEHUTb.

Mpumep. 3a cmeHy TPambOBKY WMCMOAb3YHOT B TeyeHue 2,5 4, HMKAKoON Apyroil BMOGpOONacHbIM
WMHCTPYMEHT He npumeHatoT. PoTtorpacdma BMOpaLMOHHOIO BO34EMCTBUSA aHANOMMYHaA TOW, YTO M30b6parkeHa
Ha pucyHke E.1. CpegHeapudmeTUyecKkoe No Tpem U3MEPEHUAM BUOPALMKN Ha PYKOATKAX PYYHOM MaLUMHDbI

y 2
/laeT 3HaueHMe NonHoii Bubpaunn a, = 7,4 M/c”.

apy 1

4 |
—_— I B e ey

1 - AAMTENBHOCTb UBSMEPEHUI; 2 - BPEMSA BbINOJHEHMSA onepauum

(Bo3pencTema Bubpaumm); 3 - spema; 4 - &, . casured

PucyHok E.1. MpogonKntenbHole UISMEPEHNS NPU HEMPEPbIBHOM
paboTe py4yHOM MalLMHBI

3HavyeHuWe BUBpPaALMOHHOW 3KCNo3numMn 3a cMmeHy A(8) onpegensatoT no dopmyne (2), KoTopas B ciyyae
OAHOrO HENPEPLIBHOTO BO34,ENCTBUA MPUHUMAET BUA,

A(8):ahv\/TI=7,4‘/2é5 =4,1m/c*. (E.1)
0

E.2.2. MpofonKntenbHble U3MePEHUA NPU paboTe Py4YHON MALLUHbI C NepepbiBaMu

Ha npakTMke 4acTo HabntoaaloT ciyyvam, Korga pyka paboyero Bo Bpems BbINOAHEHUSA onepauuu
HaxoAMTCA B MOCTOAHHOM KOHTaKTE C Py4YHOM MallMHOWN UM o0bpabaTbiBaemMoi AeTasibio, HO cama MalluHa
paboTaeT Cc KOPOTKMMWU nepepbiBamn. [pumepom onepaumm TaKoro Tuna nAsndetca pabota c
WAndoBanbHbIMM MaLLUMHAMM, LEMHBIMU NKUAaMK, 3yOUABHBIMW MONOTKaAMMU.

Echan pyyHasa mawuHa HaxoguTca B paboTatouiem COCTOAHMM 6OAblUY0 4acTb BPEMEHW CBOEro




MCMNO/Ib30BaHUA, TO O4HUM U3 BAPUAHTOB ABNAETCA:

- MpoBeAEHNE MPOAOIKUTE/IbHBIX U3MEPEHU YypPOBHA BMOpaLMuM B TeyeHWe npencTaBUTENbHOro
nepuoaa UCcnosb3oBaHMA PYYHOW MaLLMHbI, NPU 3STOM

- 33 Bpema BO34ENCTBUA BMOpaLMKU NPUHUMAIOT oblliee Bpemsa MCMNO/b30BaHUA PYYHOM MalUUHbI B
TeyeHune pabouero gHs.

a) Npenmyulectsa

MN3mepeHHbIN ypoBeHb BUBpaUum ABASETCA NPeACTaBUTE/IbHbIM AN PEasIbHOMO BbINOJHEHMA 4aHHOM
onepaumun, BKAOYAn Mepuobl, Korga MallMHa HabupaeT 060poTbl A0 AOCTUNKEHUA pabodelt CKOpPoCTy,
OCTaQHaB/IMBAETCA MM HAXOAMTCA B OTK/AOYEHHOM COCTOSIHMM (Npu  ApyrMx crnocobax M3MepeHui
BO34eMNCTBME BO BPEMA NEPEXOAHbIX MPOLECCOB MOXKET ObITb OLLEHEHO HETOYHO).

b) HepocraTkmn

N3mepeHHbIN AaHHbIM CNOcOobOM ypoBeHb BUOPaL MM 3aBUCUT OT 4,0/1M OOLLEr0 BPEMEHM HaXOXKAEHMUA
PY4YHOM MalUMHbI B pyKax onepaTopa, Koraa Ta bblaa BkAtoYeHa M paboTtana. MoaTomy nonyyeHHOe 3HaveHue
He TaK Nerko NepeHecTn Ha Apyrve cuTyaLmm C UCNOb30BaHMEM TOM Ke PYYHOMN MaLLUWHbI.

Ha pesynbTaT M3MepeHWit MOryT OKasaTb BAMAHWE CAyvaiHble yaapbl (Hanpumep, Korga pyuyHyto
MaLUMHY KNaZyT Ha BEPCTaK), He CBA3AHHbIE C BO3AENCTBUEM BUOPALMK.

Mpumep. WnndosanbHyo MallMHYy UCNOAL3YIOT AAA WAUGOBKM ANCKOOOPA3HON OT/IMBKKU. 3anucu B
paboyem KypHase MokasblBaloT, YTO B cpegHem 33 cmeHy obpabaTbiBatoT 100 oTamsoK. Mpu ob6paboTke
Ka*KOoM OT/IMBKM onepaTop cHadvana wandyeT ee no oboay, a 3aTem Mo BEPXHEN U HUXKHEN CTOPOHaM.
doTorpadma BMOPALMOHHOIO BO3AENCTBUA aHANOIMYHA TOW, YTO M30bpaxkeHa Ha pucyHKe E.2. CpegHee

2
3HaueHure BMBPaLM Ha 0aHOM Umkne a, = 3,6 M/c”.

Ahv k 1

4 | e

1 - ANMTENbHOCTb U3MEPEHWUIA; 2 - BPEMA BO3aencTBuA Bubpaumm
(8 maHHOM cnyuae, obLiee BpemMa UCMOb30BaHUA UHCTPYMEHTA);

3- Bpems; 4- ahv, measured

PucyHOK E.2. MpoaonKkutenbHble UsmepeHus npu paboTe pyyHol
MaLUKHBbI C NepepbiBamm

Kaxablii LMKA NONHOCTbIO 3aHMMaeT 2 MUH. pu npoussoanTenbHocTn 100 oTAMBOK B AeHb obliee
Bpems Bo3aencTena Bubpaunmn byaet coctasnsatb 200 MuH nam 34 20 muH (3,33 4). 3HaueHne BUBpaLMOHHOM
aKcnosnummn 3a cmeHy A(8) onpegenawoT no ¢opmyne (2), KoTopasa B c/lydae OAHOTO HeMNpepbIBHOrO
BO34elCTBMA NPUHUMAET BUA,

A®)=a, L =362 _23we. (E2)
T, 8
MpumeyvaHua

1. Onsa TakMX MHCTPYMEHTOB, KaK WAndoBasbHas MalMHa ¢ 6ONblIOW BEPOATHOCTHIO YPOBEHb
BMOpauuMm Ana NeBoi U NpaBoi pPyK byaeT pasHbiM, M, KPOMe TOro, Pa3HbIM MOXET OKa3aTbCs U Bpems
BO34eNCcTBMA BUOpaLmMn. B Takom cayyae oueHKU BO3AeNCTBUS BUOpaumn ciedyeT NoaAyuYnTb ANs KaxKaowm
PYKW OTAENbHO.

2. Opyroi cnocob aHannsa aToi e paboyeit onepauum aaH B E.2.3.




E.2.3. HenpogonkuTenbHble namepeHusa npu paboTte py4yHoOl MalliMHbI C NepepbiBamm

Ha npakTuKe Yyacto HabaoaaloT caydyam, Korga AMbo cama pyyHas malimMHa paboTaeT ¢ 4AnUTeNbHbIMK
nepepbiBamMm, XOTA pyKa paboyero Bo BPEMS BbINOJHEHMA OMNepaLmMmn HaXoaUTCA B MOCTOAHHOM KOHTAKTe C
PY4YHOM MalMHON unn obpabaTbiBaemol aAeTanbto, MO0 pyka paboyero oTnNycKaeT Py4YyHyl0 MallMHY BO
Bpems BbIMNOJHEHWA onepauuun. Npumepom onepaumm Takoro Tuna sBAseTcA paboTa C NOPTATUBHbIMM
WANPOBaNbHBIMU MALLMHAMM MAW Ha WANPOBAJIbHBIX CTaHKaX, C LeNHbIMU UKW KYCTapPHUKOBLIMU NUIaMK,
3yOUAbHbIMM MONOTKaMMU.

B flaHHbIX ciyyasx:

- NPOBOAAT HEMPOAOMKUTENbHbIE U3MEPEHUA YPOBHA BUOPALMM TONBKO B TEYEHWE HEKOTOPOrO
nepuoza Bo Bpems paboTbl py4yHOM MaLMHBbI. [1py STOM MOXKHO NPUMEHUTL NPUEM UMUTALLMKN HEMPEPbIBHOW
paboTbl (Hanpumep, Ucnonb3ya ana WANGoBKM Ha WAMdOBabHOM CTaHKe OBpaKoBaHHbIe AeTanu);

- 33 Bpema BO3A4encTBMA BUBpauumn npuHUmatoT obwee Bpemsa paboTbl py4HO MALUUHbLI B TeYeHUe
paboyero gHs.

a) Npenmyuwiectsa

N3mepeHHOe 3HaYeHWe ypoBHA BUMOpPaLMM NerKo MCNO/b30BaThb A/ OLEHKU BO3AEWCTBUA B APYrUX
YCNOBUAX, KOTAA BPeMA BO3ENCTBUA N3MEHAETCA.

b) HepocTaTku

B maHHom crnocobe npu nosy4yeHMU OLEHKU BUOPALMOHHOM 3KCMO3MLUKM 33 CMEHY HE y4UTbIBAOT
BMbpauuio, OencTeByollylo npu Habope MalwMHOM 06OPOTOB A0 paboueit CKOPOCTU, MPU CHUMKEHWUU
060pOTOB MM NPU HAXOMKAEHUM MALUMHbLI B OTKNOYEHHOM COCTOAHMMU. EcAnM nepuoabl AeNCTBMA TaKoM
BMOpaLUMM CONOCTaBUMbI C BpeMeHem paboTbl py4HON MallMHbl Ha paboyelt CKopocTH, Toraa NOrpeLwHoCTb
OLLeHKM BUOPALMOHHOM 3KCNO3MLUMM 33 CMeHY ByaeT 3HaunTe ibHa.

Mpumep. LnndoBanbHyO MaLLIMHY UCMNOAb3YIOT ANAA WAMPOBKM ANCKOOOPA3HOM OTAMBKMK. 3anuncu B
paboyem KypHase NMoKasbiBalOT, UTO B cpegHem 3a cmeHy obpabatbiatoT 100 oTmBoK. Mpn obpaboTke
Ka)X4oW OTNMBKM onepaTop cHadvasa waudyeT ee no oboay, a 3aTem NO BEPXHEN U HUMKHEM CTOPOHaM.
doTorpaduma BUO6pALMOHHOIO BO34ENCTBUA aHANOIMMYHA TOM, YTO M30bpakeHa Ha pucyHke E.3
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1 - AANTENbHOCTb U3MEPEHUN; 2 - BpeMs BO34EeNCTBUA BUBpaumn
(8 gaHHOM cnyuae, obliee Bpems paboTbl MHCTPYMEHTA);

3- BpeEMA; 4- ahv, measured

PucyHok E.3. HenpogonxutenoHole usmepeHus npu pabote pyyHol
MaLUUHbI C NepepbiBamm

Kakabl LMKA COCTOUT U3 TPEX NepUoaoB:

- 20 ¢ Ha wandoBaHue 06043;

- 40 c Ha wWAndoBaHUe BepXHEN NNOCKOCTU, NOCAE YEro AUCK NepeBopaYmBaloT

7

- 40 ¢ Ha wAndoBaHME HUMKHEN NAOCKOCTH.

Takum obpasom, B TeUeHMe Kaxkaoro paboyero Umkaa wandosanbHas mallnHa pabotaet 100 ¢ (uam 1
MUH 40 c) B TeueHMe 2-MmMHYTHOro pabodero uukna. Mpu npounssoanTenbHocTn 100 OTNIMBOK B AeHb obliee
Bpems BO34eNcTBMA BUbpauum byaeT coctaBnatb 167 muH nnm 2 4 47 muH (2,78 u).

Mpwn NnpoBeaeHUN U3MEPEHUI B NpoLecce UMUTALMOHHOMO WandoBaHMA Ha BpaKoBaHHbIX AeTansax



2 .
6bl/1I0 MOAYYEHO 3HayeHue ahv=3,9 M/C”. 3HaueHMe BWBPALMOHHON 3KCMO3NULMM 3a CMeHy A(8)

onpeaenaoT no popmyne (2), KOTopas B CAy4ae O4HOTO HENPEPLIBHOMO BO34ENCTBUA MPUHUMAET BUA,

A(8)= ahV\/TI = 3,9,/2’878 =2,3m/c’. (E.3)
0

MpumeyaHue. Jpyroi cnocob aHann3a 3Tol ke paboueit onepaymm gaH B E.2.2.

E.2.4. N3mepeHna B TeyeHne GUKCMPOBAHHOIO MHTEPBaNa BPEMEHW ONA OAMHOYHBIX Y4APOB UM
BCMN/IeCKOB BMOpaLLMM pyYHOM MaLLUHbI

Ons paboTbl PyYyHbIX MALIMH HEKOTOPbLIX BMAOB XapaKTepPHO HanuMuMe OAMHOYHbIX YAAPOB MM
BCNJIECKOB B CUrHasne BMOpaLMu; 3TU yaapbl U BCNIECKU HOCAT HEperynspHbliA XapakTep U pasgaensatorcs
mexagy cobon gonrmmu naysamu. Mpumepom onepaumnmn Takoro Tuna seasetca paboTta reo3ae3abuBHbIX
MALUWH UAN YOAPHbBIX FTAMKOBEPTOB.

B maHHOM cnyvae:

- NPOBOAAT U3MEPEHUA CPeHEero ypoBHA BMOpauum Ha uHTepBase GUKCUPOBAHHOMW ANUTENBHOCTH,
KOTOpbI BKAKOYAET B cebsa 3aaaHHOe yncao (oT ogHoro u 6osee) yaapos UM BCNECKOB BUBpaLuu;

- 33 Bpems BO34eNCTBMA BUOpaLUN NPUHMMALOT AJIMTEIbHOCTb M3MEPEHUSA, YMHOMKEHHYIO Ha obliee
yncno yaapos (Bcnaeckos) 3a pabouyto CMeHy U pa3fieNleHHYIo Ha YMCI0 YAapoB (BCN/IECKOB) Ha MHTepBase
N3MepeHUs.

a) Npenmyuwiectsa

N3mepeHHOe 3Ha4YeHWe YypOBHA BMOPALMM NETKO MCMNO/Ib30BATb A5 OLEHKN BO3LENCTBMA B APYIUX
yCNoBuAX (Mpu yCAOBUK, YTO ANUTENBHOCTb U3MEPEHMA 3aPETNUCTPUPOBAHA).

b) HepoctaTkmn

He BnonHe sicHo, ABAAETCA N AaHHbIN MeTof, oueHMBaHUA (ocHoBaHHbIM Ha TOCT 31192.1) BnonHe
a/eKBATHbIM NPU U3MEPEHMM BUBPALIMM UMMYABCHOFO TMNA.

Mpumep. YOapHbI raMkoBepT UCMONb3YIOT ANA 3aBUMHUYMBAHWMA FaeK Ha Koneca asTomobunsa. Ha
Kaxabln asTomobunb npuxoautcs 20 raek. Ob6bIMHO onepaTop WMCMNONb3yeT yAapHbIA ralkosepT Ans
33aBMHYMBAHMA NATU raek, Nocae Yero oTMyCKaeT MHCTPYMEHT U NEPEXOANT K c/ieaytolemy Konecy. 3anucu B
paboyem KypHase NOKa3bIBAOT, YTO B CPeHEM 3a CMeHY 06cnyKmBatoT 50 aBTOMOOUNEN, T.€. 3aBUHYMBAIOT
1000 raek.

N3mepeHuna ypoBHSA BUOpaLMM NPOBOAAT TO/IbKO B MHTEPBAJIE BPEMEHM, KOr4a onepaTop 3aBMHYMBAET
NATb raeK Ha og4HOM Kosiece. Mpy 3TOM yaapHbI FaliKoBepPT YAEPKUBAETCS B pyKax onepatopa npumepHo 20
¢, cnepoBaTenbHoO, PUKCMPOBAHHAA ANMTE/IbHOCTD U3MEPEHUI ANA onepaumn KpenaeHns nati raek byger
coctansAtb 20 ¢ (cm. pucyHoK E.4). CpeagHuin ypoBeHb BUMBpaLum 3a 20-CeKyHAHbIM nepuoa, nsamepeHunit

2 y T
a,, =14,6 M/c” . YTo6bl 0bLIEE Bpema M3MepeHnit Npesbilwano 60 ¢, HeoBXoAMMO NPOBECTH, NO KpaiiHe

mepe, YeTblpe TakKnX UsmepeHuAa.

8ny h

T

1 - AnnuTEeNbHOCTL U3MEPEHUU; 2 - BPeMA; 3 - Ay eacured

PucyHok E.4. U3amepeHuna B Te4eHMe GUKCMPOBAHHOIO MHTEPBAa
BpemeHu AN OANHOYHbIX YAapOB AU BCMJIECKOB



Obuiee Bpems Bo3aencTBMA BUOpaLUMM B TeyeHne paboyero gHa onpeaenstoT no ¢opmyne

Ywcno raek B IEHD .
T= x JITUTEThbHOCTh U3MEPEHUN =

Hucno raek B Nepuo U3MEpEHUN
~ 1000

x20 = 4000 c. (E.4)

Takum obpasom, B AeHb obliee Bpema Bo3geincTeuna Bubpaummn byaet coctasnate 4000 c uam 14 6,7
MuH (1,1 4), a 3HauyeHue A(8) onpegensatoT no bopmyne

A(8)= ahv\/TI = 14,6\/? =5,4 m/c>. (E.5)
0

E.3. Mpumep oLeHKM BUBPALUM NPU UCMONb30OBAHUMN HECKObKMUX PYHHbBIX MALUUH

Ecnn 3HaveHWe BUOPALMOHHOM 3KCNO3ULMKM 33 CMEHY CKIaAblBaeTca M3 BO3AeNCTBMA BUBpauumn npm
paboTe 601ee Yem 0AHOM PYYHOI MaLLMHbI (MK NpoLecca), HeobXoAMMO ONpeaenTb 400 B BO3AENCTBUN
BMBpaALMM KaxK40M TaKoM MalWHbI MAU MPOLLECca B COOTBETCTBUM C OAHUM M3 CNOCO60B, U3/I0XKEHHbIX B
pasgene E.2.

O6bIYHO A1 MHOTUX PaboUmMX CUTyaL M XapaKTepHO:

- UICNONb30BaHMe 6oJiee 0O4HOM PYYHO MaLLUHbI MU

- UCNO/Ib30BaHME PYYHOM MaLUMHbI HA HECKO/MbKMX onepaumsax, 48 KOTOpbIX ypoBeHb BMOpaLuM,
BO34EeMNCTBYIOLLEN HA OnepaTopa, PasNYeH.

MpY MCNONb30BAaHMM HECKO/IbKMX PYYHbIX MaLLMH, NPOLECCOB UM Pa3/IMYHbIX ONepaLnin 4na OLEHKN
BO34,eNCTBMSA BUOPALUM MPUMEHSAIOT, KaK NpaBM/Io, COYeTaHWe OCHOBHbIX MeTOA0B M3 pasaena E.2.

Mpumep. BosgelictBne BMOpauuM CKNagbiBaeTca M3 Tpex PasAuyHbIX 3adaHuit. [Ana pacyeTa
BMOPALMOHHOW 3KCMO3UUMM 32 CMEHy MO AONAM KaXKAOro 33af4aHWs 3T 3afaHus aHaAU3UPYOT Mo
OTAENbHOCTU. MPK 3TOM A7 OLLEHKM L,0MN KaXKA0ro 3aaHNS UCMO/b3YIOT pasHble CNOcobbl U3mepeHus.

Pabounit ecHoM MPOMBILINEHHOCTU MEPBYO YacTb paboyero AHA 3aHMMAETCA PACUUCTKOM feca ¢
MCMONb30BAHUEM KYCTapHMKOBOW MWUAbl; HeMpepbiBHOE BpemMsa pPaboTbl 2 Y. BTOpyo 4acTb AHA OH 3aHAT
BAJIKOM AepeBbeB C MOMOLLbIO LLeMHOW NUbl, NOC/IE Yero ¢ NOBaNIEHHOIO AepeBa TOM e Nuiol oH obpesaer
BETBW. 3@ CMeHY OH BanuT 1 obpesaeT 30 AepeBbeB.

doTorpaduma BMH6PaLMOHHOIrO BO3AENCTBUA aHANOMMYHA N306parkeHHOM Ha pucyHke E.5. A oLeHKM
BMOPALMOHHON 3KCNO3MLMN 338 CMEHY BECb pabouynin aeHb creayeT pa3buTb Ha Tpu onepauuun: paboTa c
KyCTapHMKOBOM NUNOI, BaNKa AepeBbeB, 0bpe3aHne BeTsell.

apyh

N

1 - MHCTPYMEHT 1; 2 - UHCTPYMEHT 2; 3 - pabounii umKn;
4 - Bpema

PucyHok E.5. U3amepeHune BMOpaLMOHHOTO BO34ENCTBUA
NPV UCNONb30BaHUM HECKOJIbKUX PYYHBIX MaLLMH

HenpepbiBHaA paboTa C KycTapHWKOBOW NuAoK 3aHMMaeT 2 4. CpegHuit ypoBeHb Bubpaumm Ans



[JAHHOI onepaumm, MONYYEHHbIN MO HECKO/IbKUM M3MepeHuam, paseH 4,6 m/c2. [lono aaHHON onepauunm

Abmshsaw (8) B 3HaYEHNU BUOPALMOHHOM 3KCNO3MLMM 338 CMEHY paccuMTbiBatoT no popmye (3):

Ay (8) =4,6 % =2,2 m/c*. (E.6)

BasnKa Kaxgoro gepesa C MOMOLLbHO LEMHOM NU/bl 3aHUMAET B CpegHEM 2 MUH, T.€. BCEro Ha To, YTobbl
nosanutb 30 aepesbes, Tpebyetca 1 y. CpegHuin ypoBeHb BUOpPaLUK, U3MEPEHHbIA B TeYeHMe nepuoaa

Ba/Iku, cocTasnsAer 6 m/c2. Kak u ana npeablayuiein onepaumm, Ao/0 AaHHON onepauumu Afemng (8) B

3HaYeHUM BMBPALMOHHOM 3KCNO3MLMM 32 CMEHY paccuMTbIBatoT no dopmyne (3):

Ay (8)= 6.0 é —2,1 w/c’. (E.7)

ObpesKa cy4ubeB OT CTBOJIA KaXKA0ro ynaBLIero Aepesa 3aHMMaeT B cpeaHeM 4 MUH, T.e. BCero 2 4 gns
30 pepeBbeB. YpoBeHb BMOpaLMM HEMOCTOSIHEH (€CTb Y4acCTKM POCTa M MOHUMKEHMA B 3aBUCMMOCTM OT
obpesaemoit BETKK), NO3TOMY AN5 NOAYYEHUA NPEACTaBUTENbHOIO MHTEPBana ANs AaHHOW onepaunn 6biao
npoBeAeHO ycpedHeHMe B TeyeHWe 6O0/bLIOrO MHTEpBana BpemeHu. CpedHWIA ypoBeHb BMOpauum ans

onepaummn obpesku coctasun 3,6 m/c2. [lono AaHHOW onepaumm Asmpping (8) paccumTbiBaloT No dpopmyne

(3):
2 2
A s (8) =36,/ =1.8 wc”. (ES)

[onn oT Kakaol onepaumm B 3HaYeHWW BMOPALMOHHOWM 3IKCMO3ULMKM 33 CMEHY CYMMUPYIOT Mo
dopmyne (4), B pesysnbTaTe NosyyatoT cieaytollee 3HadyeHue A(8):

Z A12 (8) = \/Airushsaw (8) + A?elling (8) + Ajtripping (8) =
i=1

=y2,3 +2,1 +1,8* =3,6 m/c’. (E.9)

BEUBTNOTPA®UA
[1] MCO 22867:2004 MammHe OJIS JIECHOTO XOB3AMCTBA. VICOHTATEeJIbHHEM KOJI II0
BUBpPaLUU IoJid PYUYHBIX MalH c OBUTATEJIEM
BHYTPEHHEI'O CIOpaHusa. Bubpaumsa Ha PYKOSATKax
(ISO 22867:2004) (Forestry machinery - Vibration test code for
portable hand-held machines with internal

combustion engine - Vibration at the handles)




