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MpeancnoBue
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Tusauuu yctaHoeneHel FOCT 1.0—92 «MexrocyaapcTseHHas cuctema ctaHaapTmsaumn. OCHOBHbIE NooXe-
Hus» 1 TOCT 1.2—2009 «MexrocygapcteBeHHas cucTtema  cTangapTusauun.  CTtanaapTbl
MEXrocyaapcTBEHHbIe, MpaBuna 1 pekoMmeHaaLMmn No MeXrocyaapcTBeHHoM cTaHaapTusaumn. Mopsaaok pas-
paBoTKN, NMPUHATUSA, NPUMEHEHUS, OBHOBMEHNS U OTMEHbI»
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Poccuiickas ®egepaums RU PoccTangapt

Y36ekucrtaH ZU YactaHgapT

YkpavHa UA [ocnotpebetaHgapT YkpaunHbl

4 HacTosimMiA cTaHaapT ABNAETCA MOAUMULMPOBAHHBLIM MO OTHOLUEHUIO K eBpOoNeickoMy cTaHaAapTy
CEH/TO 15350:2006 «Bubpauusi. PykoBoACTBO Mo NpuMeHeHuto nHcpopmMaunm o BUbpaLMoHHOW aKTUBHOCTK
MalluvH, BKOYas [daHHble W3roTOBUTENs, Ans OUeHKW BO3AEACTBUSI  nokanbHOW  BUGpauMn»
(CEN/TR 15350:2006 «Mechanical vibration — Guideline for the assessment of exposure to hand-transmitted
vibration using available information including that provided by manufacturers of machinery») nytem BHeceHus
TEXHWUYECKMX OTKIIOHEHWUA, 06 bAICHEHWE KOTOPLIX MPUBEAEHO BO BBEAEHUN K HACTOSILLIEMY CTaHAapTy.

CTeneHb cooTBeTCTBUA — MoanduumposaHHas (MOD).

Hactoawwuin ctangapt naeHtndeH FOCT P 53081—2008

5 YTBEPXIEH M BBEAEH B JENCTBWE Mpukazom deaepansHOro areHTcTea no TEXHUYeckomy pery-
nupoBaHuio U MeTponorim oT 13 oktabpsi 2011 r. Ne 446-cT

6 BBEJOEH BMNEPBbBIE
7 NMEPEN3JAHWE. Anpenb 2012T.

UHebopmayus o seedeHuu 8 delicmaue (NpekpalyeHuu delicmeus) Hacmosileao cmaHdapma U U3MeHe-
HUU K HeMy Ha meppumopuu yKasaHHbIX ebiuie 20cydapcme rybriuKyemcs 8 ykasamerisix HauUuoHallbHbIX
(eocydapcmeeHrHsbix) cmaHdapmos, usdasaeMbix 8 IMux 2ocydapcmeax.

Unpopmayus 06 usMeHeHUsIX K HacmosiueMy cmanGapmy rnybrukyemcs 8 ykasamene (kamanoze)
«MexzocydapcmeeHHsie cmaHOapmebi», @ mekem UsMeHeHUl — 8 UH(hopMaUyUOHHBIX yKkasamernsx «Mexeao-
cydapcmeeHHble cmaHOapmei». B criyyae nepecmompa uiu ommeHsi Hacmosiuje2o cmarHGapma coomeem-
cmeyrowasi uHghopmauusi 6ydem onybriukosaHa 8 UHGhopMauUoHHOM yKkazamerne «MexaocyOapcmeeHHble
cma+Oapmai»
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BBegeHue

Hactoawmin ctaHgapT ycTaHaBnMBaeT cnocobbl OPUEHTUPOBOYHON OLEHKU BO3AENCTBUSA fOKanbHOWN
BMBpaLmm Ha onepaTtopa py4YHO MaLHbI UMM MaLUUHBI C PYYHBIM YIpaBneHUeM, OCHOBaHHbIE Ha 3HaHWUM BUG-
PaLMOHHBIX XapaKTepUCTUK MaLUUH, 3asiBNIEHHbIX X N3rOTOBUTESSIMU, a TakKe Ha aHarornyHon nHdopmManum
0 BMBPALIMOHHOW aKTUBHOCTU MaLUWH, MONYYEHHOW U3 APYIUX UCTOYHUKOB.

Mockonbky xapakTep BUGpaL M MaLLHbI CO BpeMeHeM nNpeTepneBaeT 3HaunTeNbHble UBMEHEHUS, 3aBU-
CUT OT KOHKpeTHoro paboyero MecTa U KOHKPETHOro onepaTopa, To No AaHHBIM, MOMyYeHHbIM B pesynbtate
ncnblTaHWA MaLUvH Ha BUBpaLmMio (HanpMmep, Ha OCHOBE COOTBETCTBYIOLLUMX UCTbITATENbHbIX KOAOB), HEBO3-
MOXHO MOCTPOUTb TOYHbIN MPOrHO3 B OTHOLLEHUN OXUOAeMoro Bo3gencTausa Bubpauun Ha paboyem mecte.
Kpome Toro, 3asiBneHHble U3roTOBUTENIEM BUBPALIMOHHBIE XapaKTepUCTUKA NoMyYeHbl AnA OrpaHUYeHHOro
yncna 3apaHee onpefeneHHbIX YCoBUi, KOTOpble MOTYT CYLLECTBEHHO OTIIMYATLCH OT peanbHbIX YCNOBUIA
npuMeHeHUs MaLLnH. Ecnin xe oLeHka 0CHOBaHa Ha AaHHbIX (HanpuMep, U3 NMTepaTypHbIX UCTOMHUKOB) U3Me-
PEeHWIA fToKanbHoW BUGpaLIMn B YCITOBUSIX PearibHOro NPUMMEHeHUs MaLlvHbI, TO criedyeT UMeTb B BUAY, YTO 3TU
AaHHble cnpaBeAsMBbI TOMbKO AN TEX YCMOBWUIA U ANA TOr0 BPEMEeHU, Koraa 3T usmepeHns 6uinnnposeaeHsbl.

CnepayeT Takxe y4nTbIBaTb, YTO BO3AeNCTBUE BUOpaLMm Ha onepaTopa MallMHbI B 3HA4YUTENbHON cTene-
HW 3aBMCUT OT 0OCOBEHHOCTEN BCTABHOrO MHCTPYMEHTa (€CNn Takon NPUMEHAIOT), pexxuMa paboTel MalnHbI U
cnocoba paboTbl onepaTopa ¢ 3TON MalMHON. 3TN akTopbl HEOBXOAUMO YUUTbLIBaTh MPU MOCTPOEHUN
060CHOBaHHOM OLEHKN BUG paLMOHHOMO BO3AEACTBUS.

OLeHKa BMOPaUOHHON 3KCNO3ULIMK 38 CMEHY 3aBUCUT Kak OT BUOpaLuun Ha MOBEPXHOCTU KOHTaKTa pyKu
onepaTopa ¢ MalUNHOM, Tak 1 OT o6LLIero BpeMeHu, B TeUeHne KoToporo HabnaaeTtcs BosaeicTame sBubpauum
Ha oneparopa.

Mo cpaBHeHWo ¢ NpUMeHeHHbIM eBponeiickum cTaHgapTom CEH/TO 15350:2006 B TekcT HacTosILLEro
cTaHgapTa BHeCeHbl crneayowmne U3MeHeHUs:

- B pasgen 1 no6aeneHbl cebinknHa FOCT 12.1.012un FTOCT 16519, uTo6bl NoKkazaTb MECTO HACTOSILLETO
cTaHgapTa B KOMMekce cTaHAapToB No BubpaumoHHoi 6e3onacHoCTy;

- 0 BCEMY TEKCTY ccbinkv Ha EBponerickue AMpekTvBbl 3ameHeHb! cebinikamuHa FOCT 12.1.012 n Hauuo-
HarbHOE 3aKOHOAAaTe bCTBO;

- CCbI/I0YHbIe eBponeickue cTaHaapThl 3aMeHeHbl COOTBETCTBYIOLLMMU HALMOHaNbHBIMU CTaHAAPTaMu;

- B pasgen 2 ao6aeneHbl FTOCT 12.1.012,MOCT 16519;

- B pa3gen 3 nobasneHbl TepMuHbl 3.7, 3.8, 3.9, BCTpevatlowueca B TeKCTe cTaHgapTa, C COOTBETCTBYIO-
LMK onpeaeneHnsamu;

- B noanyHkT 4.3.3.1 go6asneH nocnegHnin absau, 0 ToM, Kak y4uTbiBaTb BUBpaLmio MaLlnH, He SBMSIo-
Wwmxcs BubpoonacHeiMu cornacHo FOCT 12.1.012;

- B pasaen 6 go6aeneHsl ABa NpUMedaHua: nepBoe — AnNA ykazaHus npasuna yyeta HeornpeaeneHHoOCT!
Mpu oLieHKe BUOpaLMOHHOMO BO3AeCTBUSA, BTOPOe — Ansl yKasaHUs Ha BO3MOXHble 0CODEHHOCTU HaumMoHanb-
HOW NpaKTUKN MPUMEHEeHNs1 BUGPOONacHbIX MaLLnH;

- U3 CTPYKTYpPHOTrO aneMeHTa Bubnuorpacdus cknioYeHsl AOKYMEHTBI, Ha KOTOPbIe HET CChINOK B TEKCTe
cTaHgapTa.
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M E XTI OoOCYaAAPG CTUBEUHHUB H# C TAHALAPT

Bu6pauua

OLIEHKA BO3[AEMCTBUSA NOKAIIbHOXA BUEPALIMM MO AAHHBLIM O BUBPALIMOHHOM
AKTUBHOCTU MALLUH

Vibration. Assessment of exposure to hand-transmitted vibration using
information on vibration emitted by machines

[araseegenns — 2011—11—01

1 O6nacTb NPUMeHeHus

HacTtoawuin cTaHaapT ycTaHaBnNMBaeT peKoMeHaaunm no nosy4eH o OpueHTUPOBOYHOM OLIeHKU BUbpa-
LIMOHHOM 3KCMO3NLIMN 3a CMeHY AN NokarbHoW BUubpaLym, NpomM3BoAMMON pyYHbIMA MallMHaMM M MaLLMHaMM C
py4HbIM yripaeneHvem (cm. FOCT 31192.1).

B otninume o1 FTOCT 31192.2, rae Takyto oLEHKy nonyyaroT no pesynbTatamM uaMmepeHuin Bubpaumm Ha
paboyem MecTe, HacTOSILLMI CTaHAapT ycTaHaBnMBaeT MeTo NoMyYeHUsl OLeHKM Ha OcHOBe pacyeToB. Cor-
nacHo FOCT 12.1.012 (nogpasnen 4.5) pac4eTHbIM MeTOA HEe MOXKET BbITb PEKOMEHAOBAH B KAYECTBEe YHUBEp-
canbHOro BBMAY 3HAYUTENbHON, Kak MpaBuio, HeonpeaeeHHOCTU noflydaemolt oueHkn. Kpome Toro, aTta
oueHKa siBnsieTca ycpegHeHHoW (No onepaTopam, No MalMHaMm JdaHHoi Mogenn). Tem He MeHee, 3a4acTyio
AaHHbIA MeToZ MorieseH C NPpakTUYecKon TOYKN 3peHunst, ocobeHHo ecrin oxugaemas Bubpaums cylecTBeHHO
HUXe UM HaobopOT — CYLLECTBEHHO BhILLE YCTAHOBMEHHbIX MOPOrOBbLIX 3HAYEHWA.

Ons pacueTa BUOpaLMOHHON 3KCMO3ULMM 38 CMEHY MOTYT ObITh NCMONb30BaHbI BUBGpPaLMOHHbIE XapaKTe-
PUCTUKN MALLWH, 3asiBNsieMble UX narotosuTensiMu (cM. FOCT 16519), a Takke AaHHbIE U3 APYTMX UCTOYHUKOB.
Wcnonb3oBaHne aTon MHgopmMaLmn JOMKHO CONPOBOXAATLCH aHaNM30M TOrO, HACKONbKO OHA MOXET ObITb
NMPUMEHNUMa B KOHKPETHbBIX YCMOBUAX NPUMEHEHNUA MallunH. Ecnin nmetowmecs gaHHble He NpeacTaBUTeNbHbI
ANt KOHKPETHBIX YCMOBUA NPUMEHEHWUA MaLUWH UK NonyvyeHHas oueHKka BUbpaLMoHHOW 3KCNO3ULIMKN 32 CMEHY
6nu13ka K 04HOMY U3 yCTaHOBNEHHbBIX MOPOroBbIX 3HAYEHWA, AMS NonyYeHns 6onee TOYHOM OLeHKU HeobXxoanumMo
NpoBoAnTb 3mMepeHus Bubpaumm no FOCT 31192.2.

B npunoxeHnn A npvBeaeHo pyKOBOACTBO AN U3roTOBUTENEN U MOCTaBLUMKOB MaLIWH NO MHOPMUpO-
BaHUWIO Nob3oBaTenen 0 p1Ucke, CBA3aHHOM C NPON3BOAMMON MaLllMHaMn BUOpaunun.

2 HopmaTuBHbIe CCbINKK

B HacTosLeM cTaHAapTe NCnob3oBaHbl HOPMaTUBHBIE CCLISIKU Ha criefytowme cTaHaapThl:

FOCT 12.1.012—2004 Cuctema ctaHgapToB 6e3zonacHocTu Tpyda. BubpauumoHHas 6e3onacHoCTb.
O61Lume TpeboBaHMA

FOCT 16519—2006 (MCO 20643:2005) Bubpauusa. OnpegeneHne napameTpos BUOPaLMOHHON Xxapak-
TEPUCTUKA PYUHBIX MALUWH 1 MalLWH ¢ pydHbIM yripaeneHueM. O6wme TpeboBaHus

FOCT 31192.1—2004 (NCO 5349-1:2001) Bubpauums. N3amepeHune nokanbHoi BUBpaunm n oueHka ee
BO3AeNCTBUA Ha YenoBeka. Yactb 1. O6wwume TpeboBaHus

FOCT 31192.2—2005 (NCO 5349-2:2001) Bubpauums. NamepeHune nokanbHon BUBpaunm n oueHka ee
BO3AeNCTBUA Ha YenoBeka. YacTb 2. TpeGoBaHUs K NpoBeAeHUIo U3MepeHuiA Ha pabounx Mectax

MpwumeyaHune— Npy nonbL3oBaHNM HACTOSILLMM CTaHAAPTOM LenecoobpasHo NpoBepUTL AENCTBUE CCbINOoY-
HbIX CTaHOApPTOB B MHGOPMALMOHHOW cucTeme oOLiero nornb3oBaHusi — Ha oduumansHom cante depepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErYNIMPOBAHNIO U METPOIONMK B CETU MHTEPHET UIN NO €XXerogHo 3gasaemMomy MHopma-
LIMOHHOMY yKa3aTenio «HaumoHanbHble CTaHAaPTbI», KOTOPbIA OMYGNMKOBaH Mo COCTOSIHMIO Ha 1 AHBaPS TeKywWwero roaa, u

Uspaune oprunansHoe
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No COOTBETCTBYIOLMM EXEMECHYHO M3AABAaEMbIM MHDOPMALMOHHBIM yKasaTenam, onybnnkoBaHHLIM B TEKYLLEM roay.
Ecnwu ccbinoyHbii ctaHaapT 3aMeHeH (M3MEHEH), TO NPpU NOMBb30BaHUN HACTOSILWMM CTaHAAPTOM chneayeT PyKOBOACTBO-
BaTbCA 3aMEHSIOWMM (U3MEHEHHBIM) CTAaHAAPTOM. ECnmn cCbinoYHbIn cTaHgapT oTMeHeH 6e3 3amMeHbl, TO NMONOXeHne, B
KOTOPOM AaHa CCbIfIKa Ha Hero, NPUMEHAETCA B 4acTW, He 3aTparMBalowemn 3Ty CCbInky.

3 TepMuHbI M onNpeneneHnn

B HacTosilemM cTaHgapTe NnpuMeHeHbl TepMuHbINo FTOCT 12.1.012ulMOCT 31192.1, a Takke cnegytowme
TePMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHUsaMI.

3.1 Bpemsa ucnonb3oBaHUA MaWUHbI (user time): Bpemsa B TeueHne pabouero gH4, korga onepatop
ncnonb3yeT AaHHYI0 MalluHy, BKNOYaa nepuodbl ee 0CTaHOBKM NPU BbINOMTHEHUW pabovero 3agaHus.

MpwumeyaHune— OnepaTopy Npowe OUEHUTb BPEMA UCNONb30BaHNUA MALLWHbI, YeM ANUTENbHOCTb BO3Aen-
cTBUSI BUDpaumun.

3.2 anutenbHocTb Bo3gencTBuA T (exposure duration): Cymma nepvoaoBs BpeMeHU B TeueHue pabo-
Yyel CMeHbl, KorJa pyka onepatopa HaxoAuTCca B KOHTakKTe ¢ BUBpUpyoLwei NOBEePXHOCTLIO (PYKOSITKON MaLln-
Hbl, oObpabaTbiBaemon geTanbo U T. 4.).

MpumeyaHune—Tlpn oueHke ANUTENLHOCTU BO3AENCTBUS JAHHYIO BENUYWUHY YacTo NyTaloT C BPEMEHEM
MCNOMNb30BaHWUS MaLLMHLI (CM. Nnpumep B 7.2.2 n Tabnuuy D.1).

Mpumep — Mpu sbinonHeHuu pabom o ycmaHoekKe Kosiec Ha nimb asmomobunell 8pemMs UCIONb308aHUS
MaWwuHbLI — 110 OYeHKe onepamopa — cocmaeuno 14, 8 mo epemsi Kak dnumenbHocMmb eo30elicmeusi subpayuu
T 6binna pasHa 0,18 4 (NAMb MaWuH, N0 YeMbipe Kosieca Ha MaWluHy, Mo YeMmbipe 3aXXUMHbIe 2aliku Ha KoJieco, 1o
dee onepayuu ocnabnenus/3amsazueaHus Ha 2aliKy, Kax0asi uz komopbix dnumcs 4 c). Takum o6pa3om, omHocu-
menbHast OnumesnibHOCMb 8UBPayUOHHO20 803delicmeus (cm. 3.3) cocmasuna monbsko 18 %.

3.3 oTHocuTenbHasa ANUTENbHOCTb BO3AeNCTBUA (exposure proportion): OTHoLeHWe AriMTenNbHOC-
TW BO3OENCTBUSA K BPEMEHWN MCNONb30BaHWUA MaLLMHbI, BbipaXKeHHOE B NPOLEHTaXx.

MpwnMeyaHune— OTHOCUTENBHAA ANMUTENBHOCTL BO3AENCTBUA BapbUPYeTCs B 3aBUCMMOCTU OT MalUHbl 1
cnocoba ee NpumeHeHus. [laHHas BenuunHa MoxeT ObITb onpegeneHa B xoe XpoHoMeTpaxa paboyero gHsa. Hekotopble
TUMWYHbIE 3HaYeHUA NpuBeaeHbl B D.2.

3.4 3akBMBaneHTHas nonHaa BUGpaumn a,, ., (equivalent vibration total value): YcpeaHeHHble no
BpeMeHW 3HaueHns NnonHomn subpadcum a,, ; AN BCex pagoqleonepau.wﬁ CANUTENbHOCTAMU BO3AEWACTBUSA BUG-
pauum T;:

(1)

ahv, eq =

MpumeyaHune—Onpegenenve nonHow eubpauumn garo 8 FOCT 31192.1. AnuTenbHoCcTs BUGpaLMOHHOIO
Bo3gencteuA T Ans aHHOW MallMHbI NPeACcTaBnsieT coboi cyMMy m ANUTENbHOCTEN BbINONHEHUs KaxXAoW paboyeii one-
pauwmu B npouecce paccMaTpmBaemoro pabovero uukna (cM. npumep B 7.2.2 n tabnuuy D.1). Ecnn B AAHHOM LKne BbINOI-

HSIETCS TOMNBbKO OAHa paboyasi onepaumns, 10 ap, o4 = apy-

3.5 YacTHbLIN UHAEKC BUOpaLMOHHON akcno3nunmn Pe (partial vibration exposure points): YcnoeHas
cymma B Ganmnax, xapakrepuaytoLas cTeneHb TxKecT BUGpaLnoHHOro BOSAEHCTBUSA ap, oq, M/cZ, B TeueHue
HEKOTOPOrc NPOMeXyTKa BpeMeHu T, 4, Npy UCnonb30BaHWN OQHOW MaLUMHbI Ui NpW BbINOMHEHUU paboyero
3agaHus:

_ (anv,equ T )
. T

2,5 8"

MpumeyaHune— MHaekc BUBpaLMOHHON SKCNO3nLUK NpeacTasnaeT co6oi 4ONONHUTENbHLIV [Hapsay ¢ BUG-
paLMOHHON akcroauLmen 3a cmery A(8), m/c2] nokasaTterns BUBPaLMOHHOIO BO3AEHCTBNSA. YKasaHHbIe BEMNUMHbI CBA3aHbI
COOTHOLUEHUEM:

A(8) = 21;5 JPe . (3)

Mpaduk 3aBnucumocTn (3) NpuBedeH Ha PUCYHKe 1.
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A(8)

=
1/

T

| | | | | | |
100 200 300 400 500 600 700 800 900 1000 Pg

Pg — nHpexc BubpaunoHHom akcnosuumm; A(8)— snubpaumoHHas akcnouums 3a cMeHy

PucyHok 1 — CooTHOWEHUE Mexay UHASKCOM BUBPaLMOHHOI 3kenosnuumn Pe
1 BUGpaLMOHHON SKCno3numnen 3a cMeHy A(8)

3.6 nonHbIN UHAEKC BUGPaLUOHHON 3KENO3NLUNK Pg,,, (total vibration exposure points): Cymma vac-
THBIX MHAEKCOB BUGPaLMOHHON 3KCNO3UUMA B Te4eHne 0AHOro paboyero Axs:
- n
Petot = ; _4FEi » (4)
rae n — obLiee YACNO paccMaTpUBaeMbIX Mo OTAENbHOCTY BUBPaLIMOHHBIX BO3AENCTBUN B TeueHne pabodero
AHSA.

MpumeyaHune—3HayeHme nNONHONO uWHAekca BubpauuoHHoro Bo3genctena 100 cooTBeTCTBYET
A(8) = 2,5m/c2, a400 — A(8) = 5,0 m/c2 (cMm. npumeyanme k 3.5 1 pucyHok 1).

3.7 noporoBble 3Ha4YeHusA BUGpauum (exposure threshold value): 3HadeHus, ¢ KOTOPLIMU CpaBHUBA-
FOT MONYYEHHYHO OLLeHKY BUGPaALIMOHHOTO BO3AENCTBUS ANS MPUHATUS peLLeHNs O AONYCTUMOCTU AaHHOMO BO3-
OeACTBUA U HeoBX0AMMOCTN Mep MO CHUXKEHUO BUBpaLmu.

MpumevaHwus:

1 I'Ioporoable 3Ha4eHus Bm6pauvw| MOryT ObITb yCTaHOBINEHbl HAUMOHarbHbIM 3aKOHOA4ATENbCTBOM U ApYyruMun
HOPMaTMBHbLIMU JOKYMEHTaMMU.

2 B HacTosileM CTaHZapTe paccMaTpuBaloTCsl ABa MOPOroBbIX 3HAYEHWs1 BUOpauum: nopor npeaynpexaeHus
(cm. 3.8) v npeaenbHo gonycTMoe 3HaveHue (cm. 3.9).

3.8 nopornpepynpexaeHus (exposure actionvalue): Moporoesoe sHayeHue BUBpaunn, Npu NpesbILLe-
HWUW KoTOpOro paboTofaTenb 4OMKEH NPUMEHUTb OpraHn3aLMOHHbIE U TEXHUYECKUE Mepbl MO CHKEHWIO BUO-
paLMOHHOro BO34ENCTBUS.

MpwmeyaHn e — Eeponelickon gupektusoi 2002/44/EC nopor npeaynpexxaeHuns ans nokansHon Bubpauum
YCTaHOBIEH paBHbIM 2,5 M/C2, 1 Takoe 3HaueHne Nopora NpeaynpexaeHUs UCMoNb30BaHO B NPUMepaXx HaCcTOSILLEro CTaH-
papta. OgrHako cnegyeT uMmeTb B BUAY, UTO HaLMOHAIbHbIM 3aKOHOAATENBCTBOM MM HOPMATUBHLIMU JOKYMEHTaMM
MOXeT GbITb YCTAHOBINEHO MHOE 3Ha4YEeHWeE Nopora npeaynpexaeHus.

3.9 npeaenbHO AonycTMMoOe 3HaueHue (exposure limit value): Moporosoe 3HaveHue BUGpaLum, npe-
BbILLIEHWE KOTOPOTo Npu exeAHeBHON pernaMmeHTUPOBaHHON MPOAOMKUTENbHOCTU B TeYEHUE BCEro TPYAOBOro
cTaxxa € BbICOKOI CTeNneHbIo BEPOATHOCTU CMNOCOBHO NPUBECTU K CHUXKEHUIO paboTocnocobHocTu 1 3abonesa-
HUIO (Hanpumep, BUBpaLMoHHON BoNe3HbIo) Kak B nepuoa TPyAoBOW AeATENbHOCTU, Tak U B NOCReAyoWwni
nepuoa KnsHu.
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MpwumeuyaHne— Esponerickon gupektuson 2002/44/EC npeaenbHo AoNyCTUMOE 3HaYeHve Ans NoKanbHON
BnGpaLumm ycTaHOBMNEHO paBHbIM 5,0 M/c2, n Takoe npeaensHo [OonycTMMoe 3Ha4YeHne NCnoNb30BaHO B NpUMepax HacTos-
wero ctaHgaprta. OgHako cnegyet UMETb B BUAY, YTO HAUMOHAMNbHbBIM 3aKOHOA4ATENBCTBOM UMM HOPMATUBHbIMU JAOKYMEH-
TaMn MOXeT 6bITb yCTaHOBJ'IeHO WHOE npeaenbHO ,u,onycmmoe 3HaYEeHMe.

4 OueHka napameTpoB BUbpauuu

4.1 OOwue nonoxeHus

CornacHo FOCT 31192.1 napameTpoM BUBpaLmm, NocpeacTBOM KOTOPOro OLLeHUBAKT CTEMNEHb KECTKOC-
TV BUBpaLNOHHOro BO3AENCTBUS, CNYXKUT cpeiHeKBaapaTUYHOe 3Ha4YeHUe KOPPEeKTUPOBAHHOIO YCKOPEHUS.

BunbpaLoHHas akTUBHOCTb KOHKPETHOM MaLLWHbI — XapakTepucTuka uameH4nsasl. Ha nponssogumyto
MaLUNHOM BUOpaLnio BANUSIIOT Takne hakTopbl, Kak 0COBEHHOCTIN TENOCNOXEHUS 1 cnocob paboTel onepaTtopa,
YCNOBUSA MPUMEHEHMWS MaLUWHbI, KAYEeCTBO BCTABHOIO MHCTPYMeHTa. Bubpauumsa MalumHel MOXeT CUibHO U3Me-
HATLCA BO BpeMeHN. [0 yKasaHHbIM NpUYnHaM, Kak NpaBusio, HEBO3MOXHO C YAOBNETBOPUTENBHON TOUHOCTLIO
npeackasatb, kakum byaet BubpaunoHHoe Bo3gencTBMe. EAMHCTBEHHOE, YTO MOXHO NPeanoXuTb B TakmMX
o6cToATeNbCTRBAX, STC MOMYYNTb HEKOTOPOE OPUEHTUMPOBOYHOE yCpeaHeHHoe 3HadveHnue. Kpome Toro, npu
OLLeHKe BUOpaLMOHHOIO BO3AeNCTBUS criefyeT yUnTbiBaTb, YTO BUBpaLMOHHas XapakTepucTrka MallmHbl cama
BCeraga CoAepXXuT HEKOTOPYHO HeomnpedeneHHoCTb (CM. pa3aen 6).

4.2 UcTo4HUKM nHchopMaLum o BUGpaLLMOHHON aKTUBHOCTU MaLLUH

Bunbpauust MmoxeT BbITh n3MepeHa Ha paboveM MecTe paboTogaTenem unum no ero nopydeHunto. OgHako
Takon cnocob oueHkU BUBpaLMOHHOro BO3AENCTBNS TpebyeT 6onbLINX (h1HaHCOBLIX 3aTpaT, TPYAEH B peanu-
3aUun 1 He Bcerga HeobxoamMM. BaxHbIM UCTOYHMKOM UMHOPMaLMM O BO3MOXHOM BMOpaLMOHHOM BO3aen-
CTBUU sIBMISieTCS BUOpaunoHHas XxapakTepucTuka, 3asiBfieHHast M3roToBUTENeM WK NOCTaBLUMKOM MaLUUHbI
cornacHo FOCT 12.1.012. B npunoxeHun A ykaszaHo, kakoro poga nHdopmMaLmio cnegyet nony4yuTs OT U3rotTo-
BUTENSA UM NOCTaBLLMKa, 47151 TOro YTobbl OLEeHUTL BO3MOXHbIE PUCKU, CBSi3aHHbIE C BO3AeNCTBUEM BUBpaunn.
Ons cogepxaTenbHOM OLEHKN 3KBUBANEHTHOM NOMHON BMBpaLMm xenaTensHo, NOMUMO NapameTpoB BUGpa-
LUMOHHON XapaKTepUCTUKNA MaLUMHbI, 3HaTb TakXke, B COOTBETCTBUM C KaKUM UCTIbITaTeNbHBIM KOAOM OHa Gbina
nonyyeHa (cMm. npunoxeHue C).

CyllecTBYyOT Takxe gpyrine UCTOYHUKUA UHDopMaLUn, KOTOPbIe MOXHO UCMONb30BaTh Ansl OPUEeHTUPO-
BOYHOW (rpy6011) oLieHKMN BUBPpaLMOHHON SKCMO3ULIMM 3a CMEHY U MPUHATUSA peLleHus], cnegyeT Nv oXXuaaTs npe-
BbILLIEHUsI 3TON BEMTMYMHOW Mopora npeaynpexaeHus unv npeaenbHo AoNYCTUMOro 3HaueHUs.

HekoTopble paboTogateny gensatcsa uHgdopmaumen o pesynbtatax usmMmepeHuid Bubpauum ¢ apyrumm
3anHTepecoBaHHbIMU CTOPOHaMU (0BLIMHO 3TO UMEET MecTO B paMKaX OAHOW OTPaciu), 4To 0COBEHHO NoNesHo
ans npeanpuaTUiA, NCNONb3YOLWNX aHanoruiHoe obopyaoBaHue Npu NPoBeAEHUU CXOXUX paboT. [pyrumu
NCTOYHUKaMK MHDOPMaLMK ABNSIOTCA HayYHbIe UMK TeXHUYeckue Nybnukauun, 8 Tom uucrne B ceTu IHTepHer,
KOHCYNbTaLMn NL, 3aHUMAOWMUXCA U3MepeHneM 1 cHukeHneM Bubpauun Ha npoussoacTee, U T. n. Mpu
NCMONb30BaHWUN AaHHbIX U3 KaKoro-HUbyap 0A4HOro UCTOUHUKA pekOMeHayeTCA ybeauTbes B UX JOCTOBEPHOC-
TU, HanpuMep, cpaBHUB UX C AaHHLIMWU APYrUX UCTOUHUKOB. [Mpr aTOM cnegyeT o6pallaTb BHAMaHUE Ha TO, YTO
rosfyYeHHble aHHble COOTBETCTBYHOT KOHKPETHLIM MOAENsIM MaLUWH U cnoco6am UX NpUMeHeHus.

4.3 BuGpaLUOHHanA XapaKTepucTuka, 3asiBrisieMmas UsarotoButenem
4.3.1 OGLue nonoxeHusn

B oTtcyTcTBUE UHbOpMaLMu 0 BUGpaLmn, NponsBoaMMoi MalMHOW KOHKPETHOro BuAa B pearibHbIX YCro-
BUSIX ee NPUMEHeHUSs, B paae cnydaes rpy6yto oLeHKy BU6paLMoHHOro BO3AEUCTBUSA MOXHO MOYYUTb HA OCHO-
Be BUOpaLUOHHOM XapaKTepucTukn, 3asBneHHON N3roToBUTENEM, UCMONb3YA NpU 3TOM AaHHble Tabnuy D.3,
E.1 unn F.1. Ucnonb3oBaTb Takoro poaa MHopMaLmio MOXHO TOJTbKO ANA MaLLWH, paccMaTpuBaeMbIX B NpU-
noxeHusix D, E unu F. Ecnu MalimMHa He OTHOCUTCS K TeM, UTO PAaCCMOTPEHbI B YKasaHHbIX MPUINOXKEHUsIX, TO
OLleHKY BUOpauMOHHOIO BO3AENCTBUA B KOHKPETHBLIX YCMOBUSIX NPUMEHEHUS AaHHOW MalluHbl crieqyeT
nposoauTb B cooTBeTCTBUM ¢ FTOCT 31192.2.

MpuyHLMN OLeHKN BUOPALMOHHOM 3KCMO3ULIMM 32 CMEHY OCHOBaH Ha Hanu4iuM AaHHbIX 0 BUGpaLmm, yka-
3aHHbIX B NpUNoXeHun B. 3T0T MeToa MOXeT BbiTb UCNOSb30BaH TOMNBLKO NPU OAHOBPEMEHHOM BbINOSTHEHUN
cneaylowmnx yernoBuin:

- U3BecTHa (HanpuMep, OT U3roToBUTENST) BUDpaLIMOHHAas XapaKTepuUCcTUka MallnHbI U UCTIbITATENbHBINA
KOZ, B COOTBETCTBUU C KOTOPLIM OHa Bbina nonyyeHa;

- pearibHble YCIIoBUA NPUMEHEHUA MaLUMHBI aHarNorMyYHbl TEM, ANA KOTOPbIX 3asiBrieHa ee BUbpaLoHHas
xapakTtepucTuka (6onee noapobHaa nHcdopmaums 06 aTom npusegeHa 8 TabnuuaxD.3, E.1nF.1);

4
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- MallnHa HaXxoAWTCS B XOPOLLUEM TEXHNYECKOM COCTOSIHUM U 0BCIyXMBaeTCsi B COOTBETCTBUM C UHCTPYK-
LMen N3roToBUTENA;

- BCTABHON MHCTPYMEHT MUK BCoMoraTesibHble NpucrocobneHunst aHamnormyHbl TemM, YTO UCNoNb3oBa-
NINCb MPU UCNBITAHUAX C LieNblo 3asBneHUs BUOpaLMOHHON XapaKTepucTuKA.

4.3.2 UcnbiTaTenbHble KOAbI N0 BUGpauumn

BrnbpauMoHHas xapakTepucTuka, 3asBleHHas U3roTOBUTENEM B ero TEXHUYECKOW JOKYMeHTaLUmM nnm
nonyyeHHas U3 Apyrux UCTOMHUKOB, onpeaeneHa B CTaHAapTU30BaHHbIX YCNOBUSAX, YCTAaHOBEHHBIX COOTBE-
TCTBYHOLLMM UCMbITATENbHBIM KOAOM MO BUOpaLMmn Ans AaHHOro ceMeincTsa MawwuH. CornacHo FOCT 16519
ncnbiTaTenbHbIA Kog Nno Bubpauuun JormkeH npegycMaTpyBaTh M3MepeHue nofHon Bubpauumn (T. e. o Tpem
0CSIM), a 3asBIeHHOe cpeaHeKkBagpaTUYHoe 3HaYeHNe KOPPEKTUPOBAHHOIO YCKOPEHNS COOTBETCTBOBATL BEp-
XHEMY KBapTuno pacrpegeneHus 3Toro napaMmeTpa B pearnbHblX YCNOBUAX NPpUMEHeHUs MaLunHbl. OgHako B
cBoem BonbLUMHCTBE AeACTBYOLIME UCTbITaTeNbHbIE Koabl paspaboTaHel 4o onybnukoaHusa FTOCT 16519 n
He COOTBETCTBYHOT BblLIENpuBeAeHHbIM TPeboBaHUsM.

B HacTosiLee BpeMs DOMNbLUMHCTBO UCNbITATENbHEIX KOAOB NO BMOpaLMM He oTpaxatoT NpeacTaBUTe b-
HbIX YCMOBWUIA peanbHOro NpakTuieckoro npuMeHeHWs MalinH, 1 Bnbpauns, Habniogaemas Ha pabodvem mecTe,
MOXeT ObITb KaK BhILLE, TaK 1 HUXKe TOW, YTo Habntoganack Npn nabopaTopHbIX NCMBITAHUAX. OTO 03HaYaeT, YTo
3asBMIEHHanA N3roToBUTENEM BUOpaLMOHHasA XapakTepucTuka He COOTBETCTBYeT pearnbHOCTAM NPUMeHeHUst
OaHHOW MaLLUHBI.

Tpumepsbr

1 Bubpauyuro usmepsirom He Ha mol pykosimke (30He ob6xeama), 20e OHa MakcumanbHa (Hanpumep,
delicmeyroujue ucnbimamernbHbie KOObl 05151 3a4UCMHbIX MY4YKO8bIX U Py6UIBLHBIX MOJIOMKOS npedycmampuea-
rom u3mMepeHus subpayuu Ha 3a0HUX PYKOSIMKax MauwuH, 8 MO 8PeMs1 KaKk MakcumasbHasi subpayus Yacmo
Habnrodaemces Ha nepedHUX PyKOsIMKax).

2 Bubpauuro uamMepsiom moJibKo 8 0OHOM HarnpaeieHuU, a He @ mpex, Kak mpebyemcs 9nsi oyeHku subpa-
yuoHHO20 8030elicmeus (amo xapakmepHo 05151 6onbuiuHcMea delicmeyu,ux UcfbimamesbHbIX K0008).

3 Bu6payuro 3a4acmyro usMepsIrom He 8 MOM HanpaeeHuu, 20e OHa MakcumMasbHa (3mo umeem mecmo,
Hanpumep, 8 delicmeyrOWuX UCTbiMamesbHbIX K0OOax 0551 3a4UCMHbLIX MYYKO8bIX U Py6uUNbHbLIX MOJIOMKOS U
wnughoeanbHbIX MaWuH).

4 PeanbHbiii unu modenuposaHHbiil PeXuM pabombl MaWUHbI NIPU UcnbiMaHusax daem napamempbi subpa-
Yuu, KaK npasusio, HUXe mex, Ymo Habmodaromces: NPpuU NPaKMu4YeCKoM NMPUMeHeHUU MaWuH (Hanpumep, ons
delicmeyrouje20 ucnbimamesibHO20 K00a 0515 wWnugoeanbHbIX MauluH).

Ecnu 3aseneHHoe 3HaueHWe napaMeTpa BUbpauum ganeko ot Toro, 4To MMeeT MeCTO B pearnbHbIX YCro-
BUAX MPUMEHEHUA MalLUHbI, U3rOTOBUTENAM U NOCTaBWMKam cnegyeT NpeaocTaBNATb ACMONIHATENbHYIO
nHopMaLM1Io 0 TOM, Kak NMOoMy4YUTb XapaKTepucTukn BuGpauum 4na npakTM4eckux yCrnosvin paboTel MalLmvHb
(cMm. npunoxeHne A).

OpUeHTUPOBOYHasA oOLeHKa BUBPaLMOHHOTO BO3AENCTBUA C UCnonb3oBaHnem Tabnuy D.3, E.1 unm F.1
BO3MOXHa TOSMbKO B TOM Clyyae, eCIU U3BECTHO, KaKOW UCTbITaTeNbHbIN Ko 6b11 UCNoNb30BaH A5 NoNyYeHUst
3asBMneHHon BUBpaLMOHHOM XapaKTepUCTUKN.

4.3.3 UnTepnpeTtauus BUGpaLMOHHOW XapakTepuUCcTUKU, 3aaBNEeHHOW U3roToBUTENEM

4.3.3.1 O6uwue nonoxeHus

Ecnu n3rotoButenb MalLMHbI U NOCTaBLUUK HE MOXET NOATBEPAUTb, YTO 3asiBIeHHbIA NapaMeTp BUG-
pauum (c ydeToM HeonpeaeneHHocTH K) cooTBeTCTBYET BUOpaL M1, NPou3BoAMMON B peasibHbIX YCNOBUAX NPpK-
MEeHEeHUs MalUUHBI, U He MOXeT NPeaoCTaBUTb AOMNONHUTENbHYH MHOPMaLMIo ANst KOPPEKLMN 3asABNIEHHON
XapaKTepucTuku, Toraa pabotoaarento Heobxoanumo nckatb AONONHUTENbHbIE CBEAEHUS B APYTUX UCTOYHUKAX
Unn1 NPoBOAUTL N3MepeHUst Ha paGovem MecTe ans oLeHkN Bo3aencTBus Bubpauum (cm. 4.2 4 .4).

CornacHo 'OCT 12.1.012 ponyckaeTcs He NPpUBOAUTL 3HAYEHUS BUBPALIMOHHOW XapakTepucTuku1, ecnu
BO BCEX YCIOBUSIX NMPUMEHEeHUs MalnHbl MoNHaa BUMOpauusi, NPou3BoAUMAasi MalUWHOW, He npeBblllaeT
1,25 m/c2, 0TpasuB 3TOT akT B 3KCMyaTaLUMOHHOM AoKyMeHTauun. OAHaKo 4acTo U3roTOBUTENb He JaeT
WHbopMaLMIO O TOYHOM 3HAYEHUN NapameTpa BUGpauumm, ecnm B npolecce UCTbITaHUA NONYYeHo, YTO cpea-
HekBalpaTUYHOe 3HaueHWe KOPPEKTUPOBAHHOrO yckopeHua He npesbiwaeT 2,5 m/c2 1). B aTom cryyae ans
oLieHKM BUBPaLIMOHHOr0 BO3AENCTBUA criedyeT 6paTh 3a OCHOBY 3HaYeHue 2,5 M/CZ U NPUMEHATL MOMNpaBoYHbIe
MHOXWUTENN, NpuBeeHHbIE B NPUMOXEHUAX.

" OcobeHHo a0 XapaKTepHO Arsi UMNOPTUPYEMBIX MALLMH U 06BACHAETCS TEM, YTO Takasi BO3MOXHOCTb NpeaocTas-
JieHa U3rotoBuTenio (NocTasLLMKy) MawmnH EBponerickoi anpektuson 98/37/EC.
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Ecnu uarotoButenem Unu nocTasLUMKoM BU6poonacHoi MallvHbI ykazaHo TOYHOE 3Ha4YeHue napameTpa
BUGpaLMM, KOTOpoe He MpeBbillaeT 2,5 M/c2, HO AaHa CCbINKa Ha UCTIbITaTEeNbHbIN Kog, pa3paboTaHHbIi Ao
ony6nukoaHusa MOCT 16519 unuHe BcooTBeTcTBUM C FTOCT 16519, pekomenayeTca Ans AanbHeNHLmMX pacye-
TOB BMECTO 3asIBMIEHHOr0 3HAYEHNSA NCMOMb30BaTh 3HaueHue 2,5 m/c2.

Ecnu usrotoBuTeneM 3asiBrieHo, YTo MalliMHa He siBnsieTcs BubpoonacHoi cornacHo FOCT 12.1.012, To
co3gasaeMyto el BUbpaumio Npyu OpUeHTUPOBOYHON OLeHKe BUGpaLIMOHHOrO BO3AEeNCTBUSI HAa onepaTopa He
YYMTLIBAIOT.

4.3.3.2 BnusiHne ycnoBuii paboTbl MaLLIMHBI

B ucnbiTatenbHbIX kogax no BUbpaumm AomkHbI 6bITb YCTaHOBIEHbI PEXUMbI paboThl MaLlUMHLI, AA KOTO-
pbIX NPOBOAST U3MepeHUe BUBpaLIMOHHbIX XapakTepucTuk. B 6onbLlUMHCTBE UCTbITaTeNbHbLIX KOAOB 3TN YCNo-
BUS noaobpaHbl TakuM obpasom, uTobbl 0b6ecneunTb BOCNPOU3BOAMMOCTL pe3yrnbTaToB ucnbitaHuin. MHorga
TS 3TOro NPUXOAUIIOCh UCNIONbL30BaTh UCKYCCTBEHHbIE YCMNOBUSI paboTbl MalMHLI, OTIIMYHLIE OT TEX, YTO UMe-
10T MECTO B pearbHbIX YCNOBUSIX ee aKcrnyaTauui. Hanpumep, wnudgoBanbHble MallvHbI UCTILITLIBAOT B
pexuMe X0rocToro xoaa (a He pearnbHOro npotecca WnugosBaHns) Npu co3gaHUM UCKYCCTBEHHON Harpy3sku
nocpeacTBOM NPUMEHEHUsT antoMUHUEBOrO LWNUGOBaNbHOrO Kpyra ¢ U3BeCTHbIM AucbanaHcom, NHeBMaTu-
yeckume OTOOMHBIE MOSOTKU HarpyXarT cneuvanbHbiM YCTPOACTBOM — MornioTutenem aHeprum. CornacHo
FOCT 16519 B npouecce UCMbITaHUIA NPeAnoYTUTENBHO BOCCO3aBaTh €CTeCTBEHHbIe, a8 He UCKYCCTBEHHbIE
ycroBusi paboTbl MaLLWHBI, TPUYEM 3TU YCNOBUSA OOIDKHbI ObITb BbIGpaHb! Takum 06pa3om, 4Tobbl COOTBETCTBO-
BaTb MakcuMarnbHoi BUGpaLMu 4aHHOW MalLMHBI PY ee HopMasibHOM Ucnonb3oBaHUKM. OgHako B psaae Uchbl-
TaTenbHbIX KOAOB, pa3paboTaHHbIX Ao onybnukosaHus FTOCT 16519, npegnucaHbl YCNoBUS UCTIbITAHUA, NPK
KOTOpbIX NMpousBoaumasi BUbpaunst He AaeT npefcTaBrieHUe O TOM, Kakoh oHa byaeT npu HopmanbHOM
NPUMEHEHWUN MALUMHDI B peanbHbIX YCIIOBUAX ee paboThl.

Psig ucnbiTaTenbHbIX KOAOB (HanpuMep, 45151 MallyH C PUBOAOM OT ABUratenei BHyTPeHHEro cropaHust),
0ocobeHHo Te, 4YTo pa3paboTaHbl B HeJaBHee BpeMsl, PeAnuchIBatoT onpeaensiTb napameTpbl BUBpaunoHHON
aKTUBHOCTUW MaLUWH B pasHbiX pexkumMax ee paboTbl (Hanpumep, Ans LenHbIX MU TakMMU peXXumamMun ABnsaoTcs
XOMNOCTOM X0, MoMHash Harpyska v pasroH), Nocrie Yero Ha OCHOBE NOMYYeHHbIX Afsl KaXA0ro pexnuma 3Hade-
HUI &p,, U BHAHNA TUNNYHOTO pacnpeAeneHna ANUTesIbHOCTM PaboThl B KaXA0M U3 PEXUMOB B TedeHue paboye-
ro axs (cm. Tabnuuy D.2) paccunTbIBatoT SKBUBANEHTHYIO NOSHYIO BUGpaLvto ap,, eq (€M. 3.4). IMpu yTouHeHUM
pacnpeaeneHus A4nUTeNnsHOCTed paboThl B ykasaHHbIX pexuMax sHaueHue ay,,, oqg MOXeT ObITb COOTBETCTBYIO-
LM 06pasom nepecUnTaHo.

B tabnuuax D.3, E.1 1 F.1 npuBeaeHbl AeACTBYIOWME UCTbITaTeNbHbIE KOALI C YKa3aHNeM KaTeropumn
pabo4vmx PEXNMOB, YCTaHOBMEHHBIX B 3TUX cTaHAapTax. B HUX nokasaHo Taikke, kak BbiGop paboyero pexuma
MpU UCMBITAHUSX BRAUSIET Ha 3aABRAAEMY0 BUOPaUMOHHYIO XapakTepUCTUKY U Kakum oBpasom 3TO MOXHO
yYecTb, UTOObI NOMYyUMTh OLLEHKY BUOPaLMOHHOMO BO3AEUCTBUA B peasibHbIX YCIOBUSX NPUMEHEHNUSI MALLUHBI.

B tabnuue D.2 npuseaeHbl TUNUYHBIE pabovne LUKIbl HEKOTOPbIX MaLLWH, BKItoYaloLwme B cebs Heckob-
KO PEXUMOB paboThl.

WHoraa Gonee peanncTuyHble 3Ha4YeHWUA BUOpaLMOHHBIX NapaMeTpoB (MO CPaBHEHUIO C pesynbTaTamu
UCMbITAHWA) MOTYT ObITb MOMyYeHbl BBEAEHUEM COOTBETCTBYHOLWUX nonpasok. Mpn 3ToM He Bcerga BaXxHo
nony4aTh 3TO 3HaYEHUE C BbICOKON TOMHOCTbI0. Hanpumep, ecnu s3HaueHne BB paLMOHHON 3KCMO3ULMK 3a cMe-
HY, paccumMTaHHOe No 3asBneHHoN BUGpaLMOHHON XapaKkTepucTuke, BCero Nulb HEHaMHOTO HUXKe NpeaenbHo
OONYCTUMOro 3HaYeHUsl, U eCTb OCHOBAHWUA nonaratb, YTO AAaHHbIA UCNbITaTENbHBIN KOA AAET 3aHKEHHYHO
oueHKY BUOPaLMOHHOW aKTUBHOCTU MallWHBI, TO ¢ 6ONbLWOWN CTeneHblo 060CHOBAHHOCTU MOXHO caenatb
3aKfloYeHne 0 TOM, YTO B pearibHbIX YCMoBUAX NpeaenbHO AONYCTUMOE 3HauveHue GyaeT NpeBbILLEHO U
HeobX0AMMO NPUHATUE COOTBETCTBYIOLLIMX MeP MO CHDKEHUIO BUBpauuu.

4.3.3.3 BnusHue BbIGopa TOUKU U HanpaBnNeHns naMepeHnii BuGpauum

B 6onblMHCTBE criydaeB BUOpaLmMsa NOBEPXHOCTU B MECTE KOHTaKTa C pykoWn onepaTopa (Hanpumep,
PYKOATKU MaLUWHBI) He cocpeaoToYeHa B 04HOM HanpasneHuu. Moatomy cornacHo MOCT 31192.1 nsmeperus
sBuBpauunn cnegyeT NPoBOAUTL B TPEX B3aUMHO NepneHANKYNAPHBIX HanpaeneHUax (0cu x, y u z). PeaynbTathl
U3MepPEeHWiA No 3TUM Tpem ocsiM 06beAMHAIOT B 3Ha4eHne nonHon subpauunn a,, (cm. FOCT 31192.1).

Ecnu ucnbitatenbHbIM KogoM No BUGpaumm (0co6eHHO 3TO OTHOCUTCA K UCTbITaTENbHBIM KofaMm, paspa-
60TaHHBIM 4OCTaTOYHO A4aBHO) NpeAnucaHo NposeaeHUe U3MepEeHUn B O4HOM €AUHCTBEHHOM HanpaeneHuu,
TO ANA NONYYEHUS OLIEHKN ap,, MPUMEHAIOT NONPAaBOYHbLIN MHOXWUTENb. [ANA GONbIWNHCTBA PYYHBLIX MaLLWUH C
3NeKTPUYECKUM UM NMHEeBMATUYECKUM NPUBOAOM 3HaHWE &, (BMecTe C ANUTENbHOCTLIO BO3AENCTBIUS BUBpa-
LMK CO CTOPOHbI AAHHOW MaLLMHBI) MO3BONSAET OLUEHUTb 3HAaYeHUe BUBPaLMOHHOM 3KCMO3NLMKN 38 CMEHY NpU
ycnosuu cobnogeHuin nonoxeHuin 4.3.1.

B psage aeicTByoWMX UCNILITATENbHBIX KOAOB YCTaHOBMEHO TpeboBaHWe onpeaenaTb BUGPaLMOHHYIO
XapakTepucTUKY Mo U3MEpPEHUAM B OAHOM 3a4aHHOM HanpaBneHUn B 04HON 3agaHHon Touke. MHorga nsmepe-
HWA BUBpaunu No Tpem B3anMHO nepneHAnKYNAPHBIM OCAM CTankMBaOTCA C TeXHUYECKUMN TpyaHocTAMN. B

6
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ITUX cry4asaX UIMepsatoT ag,, B AOMUHUPYOLWEM HanpaslieHUU BM6paL|,I/1I/1, a NoJiHy BM6paLI,M}O BbIMUCNAOT,
UCNOSb3y4A NONPaBoO4HbIA MHOXWUTENb C:

py = Capy, 5)

MonpaBo4HbIN MHOXUTENb ¢ NEXUT B Npeaenax ot 1,0 4o 1,7 B 3aBUCUMOCTU OT KOHKPETHON MaLLUHbI.
[Ansa mawnH yaapHoro gencTeusl, He cHabXeHHbIX aHTUBMOPaLMOHHBIMU YCTPOUCTBAMU, 3TO 3HaYEHWe Npu-
6nvkeHHo paBHo 1,2, a 4N MaLIWH BpallaTeNbHOMo 1 BO3BPATHO NOCTYNAaTeNbHOro AeCTBUSI XapakTepHO 3Ha-
YeHue MoNpPaBoOYHOro MHOXUTENs, 6nuskoe K 1,4. KoppekTMPOBOYHbIE MHOXWUTENN ANst MALUWH pasHoro Buaa
npuBeaeHbl B TabnuuaxD.3,E.1uF.1.

HekoTopble coBpeMeHHble UcnbiTaTenbHble kogbl TPebYIOT n3MepsiTb BUOpaLMIo HEe B TEX TOYKaX Ha
MOBEPXHOCTU KOHTAKTa MaLUMHbI C PyKO onepaTtopa, rae Bubpauuvs MakcuMarbHa (Hanpumep, 3agHss pyKosiT-
Ka 3a4YMCTHBIX MYYKOBBIX U PYGUNBHBIX MONOTKOB — 3TO 0BLIYHO He TO MecTo, rae HabniogaeTca Makcumarb-
Has Bubpauus). B Takux cnyvasax no 3aasneHHon BUOpaUMoHHON xapakrepucTuke beiBaeT TpygHO OLEHUTb
BO3AeNCTBUe BUBpaLuunn Ha Kaxayto pyky onepaTopa. OgHako B psiae cnyyaes AJ1s1 OLeHKN pyucka (Hanpumep,
npeBblLUeHNS NpedenbHO A0MYCTUMOro 3Ha4eHUA) A0CTaTOHHO 3HaHUS Toro dakTa, 4To Bubpaums Ha paboyem
mecTe byaeT Bbille TON, YTO 3asiBlieHa N3roTOBUTENEM.

4.3.3.4 BrniusHune cpoka akcnnyaTtaunm u TeXHUYECKOro COCTOSIHUS MaLLUHBI

B ncnbiTaHusix, NpoBOAUMBIX C LieNbIo 3asiBrieHUs BUGpaLMOHHOW XapaKTepUCTUKWN, MPUMEHSIIOT HOBbIE
WV NOYTU HOBbIE MaLUWHbI. HeperynspHo nn HenpaeunbHO MPOBOAUMBIE OnepaLmn Mo TeXHuYeckoMy obeny-
XKMBaHWIO MaLMHBI MOTYT NPUBECTM K CYLLIECTBEHHOMY N3MeHeHWto ee BUBpaLMoHHOM akTUBHOCTU. CoBpeMeH-
Hble 3HaHUS O BIIUSIHAM COCTOSIHUSI MaLUMHBI Ha NPOU3BOAMMYIO el BUBpauuio HeAoCTaTouYHbl, 0COBEHHO B
OTHOLUEHWUN MaLUVH C aHTUBUBPaLMOHHBIMW YCTPONCTBaMMU.

PaboTogaTens gonmkeH obecnevnTb TeXHUYeckoe 06CcnyXnsaHne MallH B COOTBETCTBUN C pekoMeHAa-
LUMsMN n3rotoBuTens. B aTom cnyvyae MOXHO OXuaaTb, YTO BUOPaLMOHHAA akTMBHOCTb MaLUMH (COrMacHo
pesynbTatam UcnbiTaHunin) 6yaeT 6rnmaka K 3Ha4eHWo, yKasaHHOMY N3roTOBUTENEM.

4.3.3.5 BnusHve aHTUBNEPaLMOHHLIX YCTPONUCTB 1 YNPYrux MmaTtepuanos

HekoTopble ucnbiTaTenbHble kogbl 6biv paspaboTaHbl eLe 40 TOro, Kak B MpaKTUKY BOLLN KOHCTPYKTUB-
Hble cnocobbl 6opbObl ¢ BUBpauMen (Hanpumep, NPUMEHEHNE U3ONUPYIOLLNX PYKOSITOK B MHEBMaTUYECKUX
OTBOMHBIX MOMOTKaX, aHTUBUOPaLMOHHBIX YCTPONCTB B LWNMGOBaNbHBIX MallMHax) M npeanucbiBaloT usmepe-
Hue BMGpaL 1 B CTaLMoHapHOM pexuMe pa6oTel. Bubpauus, Habnogaemas npu UCMbITaHUAX MO 3TUM UCNbITa-
TenNbHbLIM KOAaM, MOXET CUMbHO OTNIMYATLCS OT TON, YTO MMEET MECTO B YCIIOBUSIX 3KCMTyaTauun MaLnH.

B peanbHbIX yCOBUAX MPUMEHEHNS MaLUUHBI PEXUM ee paboTbl NOCTOAHHO U3MEHSIETCA (HanpuMep, 3a
CYET YacToro BKMOYEHUS 1 OTKITHOYEHNUSI MUTaHUS ), YTO MOXKET CHU3UTb 3¢pPEKTUBHOCTL MPUMEHEHHbIX peLle-
HWIA MO CHWXXEHWIO BUBpaLmMn (Hanpumep, yrpyroro KpemnneHns pykosiTok MallvH BpallaTenbHOro AefcTBus ).
M3meHeHMs cunbl HaXaTus npu paboTe MalunHbl MOTYT CHU3UTL 3 eKTUBHOCTL paboThl MOABECHbLIX PYKOATOK
NMHEBMaTUYECKUX OTBOMHBIX MOMOTKOB, 0COBEHHO eCnn onepaTop He NPOoLen Kypca noaroToBku no padote ¢
TakuMmn MalumHamu. Moatomy napaMmeTpbl BUGpaLnm, nonyveHHble B pesysbTaTe UCTbITaHWA, MOTYT OKasaTbes
HKE TeX, YTO UMEIOT MECTO B MPaKTUYECKUX YCIOBUSIX MPUMEHEHUS MALLINH.

4.3.3.6 BrnusiHWe BCcTaBHOIo MHCTPYMEHTa

3avacTyto BMBpaLMOHHAs aKTUBHOCTb MalUWH CYLLECTBEHHO 3aBUCUT OT XapaKTepucTUK BCTaBHOMO
NHCTpyMeHTa. Mo3ToMy BONbLIMHCTBO UCTIbITATEMbHBLIX KOAOB TOYHO NpeannceiBaeT, KaKUMU XapakTepucTuka-
MW goMmKeH obnagaTth BCTaBHON UHCTPYMEHT, UCNOMb3YEMbIN B UCMbITAHWSAX. B HEKOTOPLIX cny4asx B UcnbITa-
HUAX MPUMEHSIIOT MOJENb BCTABHOTO WHCTPYMEHTa (HanpuMmep, OWCK C 3adaHHbIM gucbanaHcom Ana
WNundoBanbHbIX MaluH). Ecnu B peanbHbIX YCIOBUAX MPUMEHEH ST MALLWHBI UCTIONb3YETCsl BCTABHOW UHCTPY-
MEHT C XapaKkTepucTUKaMu, CyLLeCTBEHHO OTAINYHBIMUN OT TEX, YTO UMENN MECTO B NPOLLecce UCTIBITAHWUIA, 3Ha4u-
TernbHblE Pasnnunst MoryT GbiTb 1 B Habnogaemol Bubpauni. M3roToBUTENb UK NOCTaBLUMK MaLUWHBI MOTYT
NpeaocTaBnsATb 4OMNOMHUTENBHYO MHOPMALIMIO O TOM, Kakor byaeT BUbpaunoHHas akTMBHOCTb MaLUMHbI NPy
NCMOMNb30BaHNU pasHbIX BCTaBHLIX MHCTPYMEHTOB. YTo6bI NnoanepkuBaTb BUGpaLmio Ha OTHOCUTENBHO HU3KOM
YPOBHE BaXHO, UTOObI BCTABHOW MHCTPYMEHT Oblnl AOIMKHOTO KayecTBa U COOTBETCTBOBAN AaHHOW Moaenu
MaLUWHbI.

4.4 N3mepeHuUsa sBuGpauum

B psine cnyvaeB HEBO3MOXHO AaTb NpeaABapuTenbHYI0 OLeHKY BUBpaLMOHHOIo BO3AeNcTBUsA ¢ Tpebye-
MOW TOMHOCTbIO. Toraa Bubpauuio HeobxoaMMO N3MepATL HenocpeACTBEHHO Ha paboyem mecTe.

Tpumepnbi

1 Mawuny ucnonb3yom e onepayusx, pe0Ko eCmpeyarouuxcsi Ha Ipakmuke, 0 KOMopbIX U32omoeumesnb
He umesn docmamoYvHo OaHHbIX, YMO6bI OXapaKkmepu3oeams 8 U6PayUOHHY O aKMUBHOCMbL MalWUHbI NPU 8bINoJl-
HeHuu OaHHbIX onepayull.
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2 Umerowasics uHghopMalyusi He Mo3eosIsem oyeHums ¢ mpebyemol docmoaepHocmabio, 6ydem nunpeebi-
weHo npedesibHO donycmMuMoe 3Ha4YeHuUe unu nopo2 npedynpexoeHus.

3 Y pabomodamens moxem 8603HUKHYMb KeJlaHuUe nposepums 3¢hhekmueHOCMb NPUHSIMbIX Mep 10 CHU-
JKeHuro subpauyuu.

Bonee nogpobHas nHdbopmaLms o NpoBeaeHUN U3MepeHnin BB paLumn n oLeHKU BubpaLunoHHOro Bosaeit-
CTBWS Ha paboyunx Mectax npusedeHa s FOCT 31192.2.

5 OueHKaanuTenbLHOCTU BUGPaLMOHHOro BO3AENCTBUSA 3a CMEHY

OnuTensHocTb BUGPaUMOHHOrO BO3AeNCTBMA HeobxoanMo onpeaensTb AN KaXAon NpUMeHseMoi
MalluHbI (TexHomorM4eckoro npotecca). ATo genatoT o6blYHO NYTEM HernocpeACTBEHHOro HabnoaeHus 3a
BbINONHeHneM paboT B TeueHue paboyelt cmeHbl (cM. FTOCT 31192.2). JonyckaeTcs (C yMeHbLUeHWeM TOUHOC-
TW OLIEHKM) onpeaensaThb 3Ty ANIUTENbHOCTb, YMHOXasi BpeMA NCMNOMb30BaHNA MalUUHbI (BENUYUHY, OLleHuBae-
MY}0 CaMWM OMepaTopoM) Ha OTHOCUTEbHYIO AMUTENLHOCTL BO3AENCTBUS.

MpwumedaHue—CnegyeTmeTb BBUAY, 4YTO Ansi MaWWH 60MbLINHCTBA BUOOB ANUTENBHOCTE BUOPaLNOHHOTO
BO34EVCTBUSA MEHbLLE BpEMEHU UCMONB30BAHMA MALLWHBI, T. €. OTHOCUTENbHAS ANUTENbHOCTL Bo3gencTens meHee 100 %
(cm. 3.2,7.2.2unE.3).

WHorga B kavecTBe ONUTENBbHOCTU BUOPaLMOHHOTO BO3AEWCTBUSI 38 CMEHY MOXHO MPUHSATL OLIeHKY
TUNNYHON ANUTENBHOCTU BO3AENCTBUSA, MOSTyYEeHHY0 Mo pesyrbTaTtam XpoHoMeTpaxka (cm. D.2.2 nE.3).

6 YdyeTHeonpeaeneHHOCTU

HeonpeaeneHHOCTb OLEHKU BUBpPaLMOHHOrO BO3ASNCTBNSA 3aBUCUT OT HeonpeaeneHHOCTU UCNOoNb3aye-
MOro Al OLLeHKM NapameTpa BMbpaunm 1 0T TOro, Hackombko AaHHbIA NapaMeTp 630K K AeACTBUTENbHOMY
3HayeHuto nomnHon subpaLuui. Kpome Toro, aTa HeonpedeneHHOCTb 3aBUCUT TakKke OT HeonpeaeneHHOCTH
OLEHKN ANUTENbHOCTM BUBpaLMOHHOro BO3AENCTBUS.

HeonpeaeneHHocTb NapameTtpa BUGpauuu, 3asBNEHHOTO U3rOoTOBUTENEM, BXOAWUT B BUOPaLMOHHYIO
XapakTepucTuky MawnHbl cornacHo FOCT 12.1.012 n o6o3HavaeTca K. HeonpeaeneHHOCTb OLEHKN XapakTe-
PUCTUKK BUDOPALIMOHHOTO BO3AEACTBUS, MOMTYYEHHON pacHeTHbIM METOAOM, B peanbHbIX YCNOBUAX NPUMEHe-
HWSA MaLUMHBI, KaK NpaBuno, MHoro 6onbLue.

HeonpeaeneHHOCTb OLeHKU BUOpaUMOHHOrO napameTpa okasbiBaeT Gonbluee BNUAHWE Ha OUEHKY
HeonpeaeneHHOCTU BUBpaLIMOHHOMN 3KCMO3ULIMU 32 CMEHY, HeXXeNU HeonpeaeneHHOCTb OLUEHKN AMUTENbHOCTU
BO34eNCTBUS, MOCKOMNbKY BUOpaLMOHHAA 3KCMO3MLUUS 32 CMeHY NPonopLMoHanbHa NepBoi cTeneHn napameT-
pa Bu6paLmmu U KBaaipaTHOMY KOPHIO U3 ANUTENbLHOCTU BO3AEUCTBUA.

MpumevaHwus:

1 HeonpegeneHHOCTb OLeHKM Heo6X0AUMO yUUTLIBaTh NPU NPUHATUM PELLEHUS O NPEBbLIWEHUN NN HE NPEBbILWe-
HUW MOPOrOBOro 3HaudeHusl. OfHaKO pacYeTHbIN MeToA OLEHKU BUGPALMOHHOIO BO3AEWCTBUS BKNIOYAET CyWwEeCTBEHHO
Gonbluee YACNO NCTOYHWUKOB HEONPEAENEHHOCTHU (MO CPaBHEHUIO C METOAOM NPSAMbIX U3MepeHnn Bubpaummn Ha pabouem
mecte no NOCT 31192.2) ¢ TpyaHOONpeAEenNnMMbIMU CTaTUCTUHECKUMUN XapakTepucTukamu. MosTomy, Kak npaBuno, Ha
OCHOBE pacyeTHOro MeTOa OKOHUYATENbHOE PeLeHNe MOXHO NPUHATBL TONBbKO B TEX CNy4asX, Korga Nnony4eHHbI peaynb-
TaT 3HAUMTENBHO BbILLE UITU HUXE NOPOrOBbIX 3HAYEHUIA.

2 Ecnv pacueT BUBPaLMOHHONM 3KCNO3NLMM 32 CMEHY UINW NONHOMO HAEKCa BUGPaALIMOHHOW 3KCNO3ULUKU OCHOBaH Ha
AaHHbIX npunoxenun D, E nnn F, cnepyeT yunTbiBaTh, YTO 3TN AaHHbIe NONyYeHbl NO pesynbratam 6onbworo o6bema
nccrnefoBaHWiA NPaKTUKM NPUMEHeHUs MawuH B ctpaHax Esponevickoro Cotosa. HaunoHanbHble 0COBE8HHOCTY NPaKTUKK
MPUMEHEHUS TEX XXE MALLWH, KOTOPbIE HE MOTMNY ObITh YUTEHbI B HACTOSILLEM CTaHAapTe BBUAY OTCYTCTBUA 4OCTATOYHOIO
3KCMepMMEHTanbLHOro MaTepuana, ABMATCA JONONHUTENBHBIM UCTOYHUKOM HEONpeaeneHHOCTH.

7 OueHka BUOpaLMOHHOro BO3AenCcTBUSA

7.1 O6LwWue nonoxeHus

OueHka BUGpaLOHHOro BO3AeNCTBUS onpeaenseTcs ABYMsl COCTaBMNSAOLWMNMN:

- cpegHeKkBagpaTUYHbIM 3Ha4YeHNEM KOPPEKTUPOBAHHOMO YCKOPEHUSA Ha NOBEPXHOCTU KOHTakTa MalUuHbl
C pykou onepartopa;

- ANNTENbHOCTbO BUOPaLMOHHOrO BO3AENCTBUSA HA onepaTopa.
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XapakTepuctukn BubpaunoHHOro BO3AEWCTBUSA ONpeaenstoT No 3HadyeHusM napameTtpa BuGpauum u
ANUTENbLHOCTU BO3AENCTBUA, KaK ykasaHo B pasaenax 4 n 5. MpuMHUMM oLeHKX, OCHOBaHHbLIN Ha MMetoLLIeCs
nHdopmaumm o napameTpe BubpaLum, onvcaH B npunoxerHun B. Mcnonbayemoii xapaktepucTukon Bubpauu-
OHHOro BO3aelCTBUst MOXET BbiTh BUBPpaLMOHHaA 3KCNo3nLMs 3a cMeHy A(8) nnn nHaekc BUGpaLMOHHON aKe-
nosuuunn 3a cmeHy Pe.

7.2 WUcnonb3oBaHue oLeHKM BUOGpaLMOHHOM 3KCNO3ULIUM 32 CMeHy A(8)
7.2.1 OnucaHue meTtoaa

BunBpaLunoHHas akecnosnums 3a cmeHy A(8) MoxeT ObITb paccunTaHa Ha OCHOBE 3KBUBANEHTHOW NOMHOM
BUBpaLn ap,,, g V1 ANINTENBHOCTY BMGpaLIMOHHOro BO3AeACTBUSA 3a cMeHy T 4N AaHHOW MalUMHbl U 4aHHOMO

pabouero 3agaHus no oopmyre
_ =T (6)
AB)=a = =,
hv, eq To
rae To=8u.

Ecnun onepatop 3a BpemMs paboyveit CMeHbl NCNOoMb3yeT N MallUH, KOTOPbIM COOTBETCTBYIOT 3HAYEHNS
9KBMBANEHTHOW MOMHON BUGPALIMN &y, o4 M ANMTENBHOCTU BO3AENCTBUSA T;, TO BHauane paccuuTbiBaloT
COCTaBAOLLY0 BUBPALMOHHON 3KCNo3nLmmn 3a cmeHy A(8) Ans i-i MaLlnHbl o doopMyne (6), a 3atem o6beau-
HAIOT 3TN cocTaBnsoLme Anst pacdeta A(8)

A@B) =, AZ(8). (7)

OanHaanpoueaypayctanosneHasFOCT 31192.1 ubonee noapobHo onucaHa s FOCT 31192.2. Mpumep
ee UCNob3oBaHUs NpuBeaeH B 7.2.2.

MpwumedaHue— EcnmmawmnHy Ncnonb3yoT B pasHbiX paboumnx yCrnoBusix, Ansi KXA0ro M3 KOTOPbIX N3BECTEH
napameTp BUGpaLmm, 3TO MOXHO paccMaTpUBaTh Kak MPYMEHEHWE HECKOIbKMX MaLUWH, 415 KaXA0W U3 KOTOPbIX onpeae-
reH CBOW napamMeTp BUGpaLmm 1 CBOSI ANUTENBHOCTb BUGPALMOHHOMO BO3AENCTBUSA.

MonyyeHHoe 3Ha4eHWe A(8) cpaBHUBALOT C MOPOroM NpeaynpexXaeHUs nnpeaensHo A0MYCTUMBIM 3HaYe-
HueM, YTobbl onpeaennTs Heo6X0AMMOCTb NPUHATUSA paboToaaTenem mep No CHKEHNIO BUBpaLMOHHOro BO3-
aencTteusa (cM. Tabnuuy 2). Ana oueHkn BUOPALMOHHOW 3KCMO3ULMW 3a CMEeHy XapakTepHa BbliCOKasl
HeonpegeneHHocTb. Ecnu oueHka 6nmska k nopory npeaynpexaeHus unu npeaenbHo 4oNyCTUMOMY 3Have-
HUIO, uenecoobpasHo NPUHATL, UTO 3TN 3HAYEHUS C BLICOKOM CTENEHbI0 BePOSATHOCTU MOTYT ObITh MPEBLILLEHHI,
N NPUHATL HE0BGX0ANMbIE Mepbl.

7.2.2 Mpumep

MonHoe 3HauyeHWe BUGpauUUK Mo nsmepeHHOMY (3asiBNEHHOMY) napameTpy BUGpaLumu B HanpasneHun
0AHOM OCK MOXeT BbITb OLLEHEHO cneayoLwmnM obpasom.

3a pabouyo CMeHy ra3oHOKOCUIKY UCTIONb3YIOT B TeueHue 4 4. B 3To Bpems BKNOUYEHbI NepepblBbl B ee
paboTe, Tak4To YNCTOE BpeMs BO3AencTBUs BUGpaLmm cocTasnseT Tonbko 3 4. Ecnu npeanonoxutb, 4To Bu6-
pauusa paboTaloLLeit ra3oHOKOCUNKW NPUGIN3UTENLHO NOCTOSIHHA, TO HE T HE0BX0ANMOCTU NPOBOANTL U3Mepe-
HUA B Te4deHue Bcero BpemeHW ee paboThl. [locTaTouHO OnNpeaenUTb TpU NapameTpa: iy, apyq, YU
apu1» — M3MEPsisA BUBpaLMio B HanNpaBrieHWN TpexX B3auMHO NepneHANKYNAPHLIX OCeN B Te4eHNe KOPOTKOro
NPOMeXyTKa BpeMeHU (4nUTeNbHOCTbIo MPUMEPHO 1 MUH), U cYUTaTb 3TU 3HaYEeHUA NpeACcTaBUTEeNbHBIMU Ha
BCeM nepuoae BUGpaLMOHHOro BosaencTensa T, = 3 4.

Mo 3aBeplUeHn UCNoNb30BaHNS ra30HOKOCUITKM onepaTop B TedeHue nonyTtopavacos (7, = 1,54) pabo-
TaeT cKycTope3oM. 3a 370 BpeMsl pyku onepaTopa NoCTOSIHHO HAXOAATCS B KOHTaKTe C BUBPUPYIOLLIMMA PYKOAT-
KaMu MaLUWHbI, MO3TOMY BpeMS UCMOMb30BaHUs MaLLUHbLI COBMAaAaeT C NPOAOIIKUTENbHOCTLIO BUGPaLMOHHOrO
BO3AencTBus. OfHaKo cam KycTopes B 310 Bpemsi paboTaeT B ABYX pexumax: xonoctoroxopa (T, 4= 0,754)u
pesaHusi (Ty gy = 0,794); Ty = Ty g+ To Ra-

CpepnHekBafpaTU4Hble 3HAYEHUsI KOPPEKTUPOBAHHOTO YCKOPEHUA ANA 3Tux pabounx onepauui cre-
ayowme:

"asoHokocunka: apy1x = 1,5 M/c2, Apyry = 2 m/c2?, Apuz= 1.8 MIC2.
KycTopes, XonocTOR XoA:  apyoy g = 3.5 M/C?, apwoy, 1g = 1.9 m/c2, Aoz 19 = AM/C2.
KycTopes, oA Harpysko: 8p,o, ra = 2.8MIC2,  apupy o= 1,7MIC2,  apy,, gy = 3,5M/C2.
3HaueHust NonHon BMbpauuu:

. = [42 2 2 = 2
[asoHoKkocUnka: ap \/ahwk +ahw1y +ap 4, 3,1 M/ce.
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o an: _ [2 2 2 _ 2
KycTtopes, xonocton xoa:  ap, jq \/ahwzx‘/d * 8oy id T hwozid 5,5 m/c<.

v - 2 2 2 — 2
KycTopes, noa HarpysKkon: ap, o ra \/ahwz)(‘Ra +8w2yRa T w2z Ra 4,8 m/c4.

Pa6ouyee 3agaHue Ans rasoHOKOCUINKN BKIIOYAET TOMbKO OAHY onepaLuto ANUTensHocTbio Ty = 34, nos-
TOMY 3Ha4YeHWe CoCTaBNAOLLEN 3KBMBAIEHTHOM NOMHON BUGpaL MM Ans 3TOM MalUnHbI (KOTOPYO 0BbIYHO 3asB-
nsieT U3roToBUTENb B COOTBETCTBUN C[1]): @py, o1 = 8hy1-

CornacHo copmyne (6) cocTasnsitoLLas BUBpaLMOHHOK 3KCNo3uLIMI 3a CMeHy ANs AaHHOW paboyeit one-
pauun BygeT pasHa

T
A1(8) = apy, eq 1 \/%= 1,9 m/c2.

Pabouyee 3afjaHuMe AN KycTopesa COCTOUT U3 ABYX paboumx pexvumoB obLieN ANUTEeNbHOCTbIo
To=Ts g+ Topa=0,754+ 0,754 = 1,54, noaToMy 3Ha4YeHMe CoCTaBnALLIER 3KB/BaNEHTHON NONHON BUG-
pauun Anst 3TOM MaLllnHbI (KOTOPYIO Takke 0ObIUHO 3asBNAET U3roTOBUTESb B COOTBETCTBUM C[2]) cornacHo 3.4

(1,2 2 _ 5
3hv, eq2 = \/g (@hy 20 T2/d + 84,5 RaT2Ra) = 5.2 MICE.

Cocrasnstowas BI/IspaLLI/IOHHOVI SKCMo3nunn 3a CMeHy ans paGOTbI CKyCTOpe3oM paBHa

T
A2(8) = ahv’ eg2 \/% =23 m/c2

CornacHo cdoopmyne (7) BubpaumoHHasi SKCno3uums 3a cMmeHy byaeT paBHa

A(8) = |AZ(8) + A2(8) = 3 m/c2.

OTcioda MOXHO caenaTh 3akiioHeHre, Y4To, MOCKOMbLKY Nopor NpeaynpexaeHus A(8) = 2,5 m/c2 npesbi-
LUEeH, HeoBX0ANMO NPUHATL MepPbI MO CHKEHWIO pUCKa, CBA3AHHOTO C BO3AeNCTBUEM BUDpaLIMK, O MUHAMYMa.
Pabouve, nogsepratolimecs BO3AeACTBUIO Takol BUOpaumMn, AOMKHBI NoaBepratbesl perynsipHbIM MeAULUH-
ckum obcnenoBaHusaM.

7.3 Ucnonb3oBaHue OLEHKN UHAESKCA BUGPALMOHHON 3KCNO3ULIMM 32 CMeHY P
7.3.1 OnucaHue meTtopa

[aHHbI MeToA No3BONAET AOCTAaTOMHO NPOCTO OXapakTepusoBaTb BUOpaLMOHHOE BO3AelCTBYE, CBA-
3aHHOE C KOHKPETHOWN MaLUMHOIA, Yepes 3HaYeHe AKBMBANEHTHOI MOMHO BUGpaLM ay, o4 (CM. pasfen 4) v
COOTBETCTBYIOLLYIO ANUTENbHOCTL BO3AencTBua T (cM. pasgen 5). MHaekc BuBpauuoHHOM 3KCMO3ULIMU MOXeT
6bITb MOMyYeH 13 Tabnuubl 1 unu no copmyne (2).

MpumeyaHune—B Tabnuue 1 obnacte npesbileHns nopora npeaynpexaenus [A(8) = 2,5 m/c?] BbigeneHa
CBETNO-CepbIM LBETOM, @ 06nacTb NpeBbileHNs MPeaenbHO JONyCTMMOro 3Hauenus [A(8) = 5,0 m/c2] — TeMHO-CepbIM
LBETOM.

B cnyyae MHorokpaTHbIX BO34eACTBUM (MPpU UCNONb30BaHUU ABYX M 60nee MalLmH Uy HeckomnbKnx pabo-
ynx ornepauuii B TedeHue pabodero AHs) NOMHLIA UHAEKC BUBPALIMOHHON 3KCNO3NLIMN Py MOXET BbITb NOMy-
YeH NPOCTbIM CYMMUPOBaHUEM N YaCTHbLIX MHAEKCOB BUBPALMOHHON 3KCMO3NLIMK Pr; ANA KaXaoro U3 Takux
Bo3gdencTBui (cm. 3.6).

06w an xapaKkTepUcTnKa XecTkocT BUGpaLMOHHOro BO3A€ACTBUSA Ha OCHOBE NOMHOro UHAekca Bubpa-
LLMOHHOW 3KCMO3ULMN, Ha OCHOBE KOTOPON paboToaartenbs NpUHNMaEeT pelleHne 0 HeoOXo0ANMbIX Mepax No CHK-
KEHNo pucka, — no Tabnuue 2.

MpumeyaHue—B tabnuue 2 obnacTe NpesbIleHNs Nopora npeaynpexaenus [A(8) = 2,5 m/c?] BuigeneHa
CBETNO-CepbiM LBETOM, a 06NacTk NpeBbIleHNs NpeaenbHO A0NyCTUMOro aHaueHus [A(8) = 5,0 m/c?] — TeMHOo-cepbiM
LIBETOM.

anMepbl MCNo1b30BaHUA OLEeHKN NOJTHOro MHAEeKCca BI/I6paLI,I/IOHHOFO BOBﬂeIZCTBI/IFI npueeaeHbl B NpUNO-
eHuax D, EuF.
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Ta6bnuya 1— WHaekc Bu6paynMoHHOW 3KCNO3NLMN B 3@aBUCMMOCTWN OT 3KBMBAIEHTHOW NONMHON BMOGpauunM n 4NuTenb-
HOCTU BMOPALMOHHOrO BO34eiCcTBUSA

[nutenbHOCTb BUGPaLMOHHOrO Bo3aelicTeua T
OKBVBaJIEHTHAsA No-
NHast B1GpaLyst 01wy 024 05u 1y 24 3y 4y 54 6y 8y
V  « mc2
6 MUH 2vMm 30MMH 60 MuH 120 MmH 180 MuH 240 muH 300 muH 360 i 480 MYH

2,5 1 3 6 13 25 38 50 63 75 100
3 2 4 9 18 36 54 72 90 108 144
3,5 2 5 12 25 49 74 98 123 147 196
4 3 6 16 32 64 96 128 160 192 256
4,5 4 8 20 41 81 122 162 203 243 324
5 5 10 25 50 100 150 200 250 300 400
55 6 12 30 61 121 182 242 303 363 484
6 7 14 36 72 144 216 288 360 432 576
6,5 8 17 42 85 169 254 338 423 507 676
7 10 20 49 98 196 294 392 490 588 784
75 11 23 56 113 225 338 450 563 675 900
8 13 26 64 128 256 384 512 640 768 1024
8,5 14 29 72 145 289 434 578 723 867 1156
9 16 32 81 162 324 486 648 810 972 1296
9,5 18 36 90 181 361 542 722 903 1083 1444
10 20 40 100 200 400 600 800 1000 1200 1600
10,5 22 44 110 221 441 662 882 1103 1323 1764
1 24 48 121 242 484 726 968 1210 1452 1936
11,5 26 53 132 265 529 794 1058 1323 1587 2116
12 29 58 144 288 576 864 1152 1440 1728 2304
12,5 31 63 156 313 625 938 1250 1563 1875 2500
13 34 68 169 338 676 1014 1352 1690 2028 2704
13,5 36 73 182 365 729 1094 1458 1823 2187 2916
14 39 78 196 392 784 1176 1568 1960 2352 3136
14,5 42 84 210 421 841 1262 1682 2103 2523 3364
15 45 90 225 450 900 1350 1800 2250 2700 3600
15,5 48 96 240 481 961 1442 1922 2403 2883 3844
16 51 102 256 512 1024 1536 2048 2560 3072 4096
16,5 54 109 272 545 1089 1634 2178 2723 3267 4356
17 58 116 289 578 1156 1734 2312 2890 3468 4624
17,5 61 123 306 613 1225 1838 2450 3063 3675 4900
18 65 130 324 648 1296 1944 2592 3240 3888 5184
18,5 68 137 342 685 1369 2054 2738 3423 4107 5476
19 72 144 361 722 1444 2166 2888 3610 4332 5776
19,5 76 152 380 761 1521 2282 3042 3803 4563 6084
20 80 160 400 800 1600 2400 3200 4000 4800 6400



FOCT 31417—2010

7.3.2 Tpumepsbl

7.3.2.1 O6WMe NonoxeHns

Ecnu BTeueHune paboyero gHs onepaTop UCNOMb3yeT HECKONbKO MallWH, TO NOJHbIA MHAEKC BUGpaLMOH-
HOW akcno3nuum PEtot MoXeT 6biTb onpeAesieH CyMMUPOBaHMEM YaCTHbIX MHAEKCOB BUGPaLMOHHOI 3KCNO3u-
Lnn ANns Kaxgol mawwnHbl. MocnefoBaTenbHOCTh onepauunii cnegyrowasn. OueHUTb 3Ha4YeHne 3KBNBAIEHTHOA
nosiHoM BMGpaumn ahv equ cBA3aHHYH C HEN ANNTEIbHOCTb BO3AENCTBUA 7 ANA KaXKAO0l MallWHbl, HAnTK no
Tabnuue 1cooTBeTcTBYOWEE 3HAaYeHUe PE Ans gaHHON MallnHbl M NPOCYMMMPOBaTh 3T 3HAYEeHUA AN nony-
YeHUS NOTHOTO UHAEKCA BUOPaLNMOHHO aKkcno3ununmn PEtot. 3aTeM Ha OCHOBE NOJTyYEHHOT0 3Ha4YeHMs nNo Tabnu-
Le 2 onpefennTb Mepbl, KOTOPbIE AO/MKHbI ObITb NPUHATLI paboTogaTtenem 47151 CHUXEHUS PUCKa, CBA3aHHOTO C
BO3AelicTBuemM Bmbpaunn.

Ta6nuua 2— XapakTepucTika XecTKOCTV BUGPALMOHHOTO BO3AECTBUSI N Mepbl, NpUHMMaeMble paboTogaTtenem

MoNHbIA UHAEKC BUGpaLM- BUGPaLIMOHHAS SKCTIO3NLMS  XapaKTepUCTVKA ECTKOCTU BUG-
Mepbl, MpUHUMAeMble paGoToaaTesiemM

OHHOYI AKCTIO3VILM PE bl 3a CMeHy A (8) paLyIoOHHOTO BO3AECTBIMA
CHW3UTb PUCK, CBA3AHHbIN C BM6-
Mopor npegynpexaneHust paLvoHHbIM  BO3eiicTBueM, [0
< <
Pew <100 A(8) < 2,5 mic2 He npeBbllLeH MUHUMYMa. [poBecTu 06yueHue

nepcoHana

MpVHATL NporpaMmy AencTBUin no
CHWXEHMNIO BMOpaLun 1 yMmeHblue-
HMO pucka. Obecneuntb Meau-
LUMHCKOe 06cnefoBaHne pabounx,
noABeprawoLmnxcs  BO3AENCTBUIO
NoBbILLEHHON BUGpaLum

Bbiwe nopora npegynpexge-
100 <pPEBb < 400 2,5 M/c2< A(8) < 5 m/c2 HUS, HO HMKe npeaenbHo Ao-
nMyCTUMOrO 3HaYeHus

MpUHATH He3ame/TeNlbHble
Bblle npeaenbHO AOMNYCTW-  MEpbl N0 MpeKpalleHuio Bo3faeii-
>
Pe to> 400 A(8) > 5 mic2 MOro 3HaYeHus CTBMA Ha pabounx Bubpauuu

BblLE AOMYCTUMOA

MpunmeyaHune — BoTHoweHUN 3Ha4eHnii PF fnf, paBHbix 100 1 400, — cm. npumeyaHue k 3.6.

7.3.2.2 Mpumep 1
[nsa yeTblpex MallvH, UCNOMb3YyEMbIX B TEHEHMNE AHSA, U3BECTHbI C/iegyoline napaMmeTpbl BU6paLoHHO-
ro BO3geicTBus.

MawmwHa 1 ahy, eq = 10.0 M/C2- 7=0,1u, PE (n3 1abnuusl 1) = 20.
MawwnHa 2: ahv, eq = 8,0 m/c2, 7= 0,2y, PE (u3 Tabnunubl 1) = 26.
MawwvHa 3: 4 eq ™ 6,0 m/c2, 7= 0,2y, PE (3 Tabnuubl 1) = 14.
MawwuHa 4: g, oq = 5.0 M/c2, 7=10,5uy, PE (3 Tabnuubl 1) = 25.

MonHbIN NHAEKC BUBpaLnoHHol akcno3unuun PEtof 85.

3ak/lveHmne: NocKobKy 3Ha4eHne NOMIHOTO MHAEKCa BUOPALMOHHON 3KCNO3ULMM CYLLECTBEHHO MEHb-
we 100, To nopor npeaynpexaeHunsn He npesbiwed. OgHaKo ciiefgyeT NPUHATL HEKOTOPbIE Mepbl AN1A CHUKEHUSA
pucka, CBA3aHHOr0 C BO3aelicTBueM Bubpauun, 40 MUHUMyMa. [loBecTu 40 paboymx MHpopmaLmo o Bubpauu-
OHHOM BO3[eliCTBUN, KOTOPOMY OHV NOABEPralTCsA No POAY CBOel AeATeNbHOCTU, U NPOBECTU COOTBETCTBYHO-
uee oby4yeHue.

7.3.2.3 lMpumep2

[ns yeTblpex MallvH, NCNOMIb3yEeMbIX B TEYEHME AHA, M3BECTHbI Criegyolne napamMmeTpbl BU6paLoHHO-
ro Bo3geiicTeus.

MawwuHa 1. ahy, eq m/c2, 7= 0,1y, PE (n3tabnuubl 1) =7.
MawuHa 2: ahy, eq ~ m/c2, 7=0,2uy, PE (u3 Tabnunubl 1) = 26.
Mawwuha 3:  y, oq = 3,5 M/C2, 7= 1u, PEu3Tabnuubl 1) = 25.
MaluunHa 4. o, eq = 13,0 m/c2, 7=05y, PE 3 Tabnuubl 1) = 169.

MonHbIN HAEKC BUBpaLMOHHON akcno3uuun PEtot. 227.

3akyeHmne: NoCKObKy 3HaYeHMe NOJSTHOT0 MHAEeKca BUbpaLumoHHOW akcnosumuun 6onblie 100, HO MeHb-
we 400, To NpeBbIWEH TONLKO NOPOr NpeaynpexaeHns. Heo6xo4nmo NPUHATL Mepbl 4719 CHUXKEHUSA pUCKa, CBA-
3aHHOro C BO34eNCTBMEM BUOpaLUKN, BCOOTBETCTBMM C 3an/laHMPOBaHHO NporpaMmoii 4eiACTBUin. PaboTHUKN,
nogseprawwmecs BO3AENCTBUIO Takoli BuMOpauun, [JOSKHbI PEryaspHO MNpPOXoAuTb MeEAULMHCKOe
obcnegosaHue.
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7.3.2.4 Mpumep 3
[Ana Tpex MalwnH, UCMoNb3yeMblX B TeYeHUe AHA, U3BECTHbI cneayowme napameTpbl BAGpaunoHHOro
BO3AEUCTBUS.

MawuHa 1: ap,, oo = 12,0 mic2,  T=1uy, Pg (us Tabnuupl 1) = 288.
MawuHa2: ap, o = 8,0 M/c2, T=2y, Pg (M3 Tabnuupl 1) = 256.
MawuHa 3: ay, oo = 11,0M/c2,  T=05y, Pg (w3 Tabnuupl 1) = 121.

MosnHbLIN MHABKC BUBPaLMOHHOM SKeno3numn P, 665.

3akntoveHune: NoCKosbKY 3HavYeHue NosiHOro nHaekca BubpaunoHHoNn akcnosuuum npeseilaet 400, ato
03Ha4aeT, 4To NpeBbILWEeHO NpeaenbHO AoNYCTUMOE 3Ha4YeHUe BUBpaLMOHHOM 3KCMOo3MLMM 3a cMeHy. CneayeT
MPUHATL He3aMeanuTenbHble Mepbl NO CHUXKEHUIO BO3AeNCTBUSA BUGpaLmM 40 AONYCTUMBIX 3HA4YEHWI, U ecnin
3T 3HAYEHNA OCTalOTCS BhILLE Nopora npeaynpeXaeHust, To BLINOMHATL NPorpaMmy AeACTBUA NO CHDKEHWIO
pucka OT BMOPAaLMOHHOTO BO3AEWCTBUMS WM OCYLUECTBNATL perynapHoe MeauuuHckoe obcnegosaHue
pabOoTHUKOB.

8 Perucrpupyemas Hopmaums

B MOCT 31192.2 ykasaHo, Kakue cBeeHuWs OITKHbI ObiTb BHECEHBI B MPOTOKOMN UCTIbITAHWUIA NPW OLEeHKe
BMOpaLMOHHOrO BO3AEWCTBUS MO U3MEPEHNAM Ha paboyeMm MecTe. B crniyyae Ucnonb3oBaHUA pacHeTHOro
MeToAa oLeHMBaHUSA AOMONMHUTENbHO A0MKHa ObITh 3aperucTpupoBaHa cnegyoLast uicopMauus:

- UCTOYHUKN AaHHBIX O AENACTBYOLLIEN BUOPALMMN M HACKOSBKO 3TW AaHHBIE MOXHO CHMTaTb 4OCTOBEPHLIMU;

- BKakoM Buae npeacTaBreHbl 4aHHble 0 BUubpaLuu (nonHas Bubpauusa nnu B Kakom-nubo ogHOM Hanpas-
neHnu, paboune ycrioBusl, KOTOPbIM COOTBETCTBYET 3Ta BUBpauuma);

- ANUTENbHOCTL BO3AENCTBNSA BUGpaLMA U Kak 3TO 3HaYeHWe Gbino nony4eHo;

- nepuoabl HabNaeHUN’;

- MonpaBsku, KoTopble HeoBX0AMMO BHECTU NP oLEeHKe BUOPaLMOHHOro BO3AENCTBUS, U OCHOBaHWUA ANA
BHECEHWsI 3TUX NONpaBok;

- HeonpeaeneHHOCTH, CBA3AHHbIE C OLleHKaMy NapameTpoB BUbpauum u AnvTenbHOCTU BO3AENCTBUA.

13
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MpwunoxeHne A
(pexomeHpgyemoe)

MHCbOpMaLWIH, npepoctTaBnAeMasn nonb3oBaTenio U3roTtoBuUTeNAMM U NnocTaBlLUUKaAMU MaLlLUH

A1 TpebGoBaHusA 3aKOHOAATENbLCTBA U HOPMATUBHLIX JOKYMEHTOB

TpeboBanusi kK BUGpaUMOHHON Ge30nacHOCTU MalWMWH MOryT OblTb YCTAQHOBINEHbl Ha 3aKkoHOAaTeNnbHOM YPOBHE,
Hanpvmep, COOTBETCTBYIOLWMMU TEXHUYECKMMMN pernamMeHTamu. B HacTosiwee Bpems obwmi nogxog k 6ezonacHoctu
MaluH TpebyeT OT M3roTOBUTENEN MakCUManbHO CHU3NTb BO3MOXHbIE PUCKU, CBSI3aHHbIE C SKCMyaTaunen MallvH, a npu
HanM4mMmn oCTaTOHMHOIO PUCKa, KOTOPLIN HE YAaNoCk YCTPaHWTE B NONHOM 06beme Ha cTagumn NPOeKTMPOBaHWS M N3roToBNe-
HUS1, MHPOPMaLMA O HeM AoNxHa GbITb NpegocTaBneHa notpebuTento, YTobbl TOT cam Gbin cnocobeH NPUHSITL COOTBET-
cTBylOLWME Mepbl BesonacHocTU. O6bIHHO MHpopmaumio 06 0CTaTOUHBIX pUCKax NPUBOASAT B TEXHUHECKOW AOKyMeHTauum,
npegocTaensieMon BMeCcTe ¢ NocTaBnNsieMon MaLlNHOMN.

CornacHo TOCT 12.1.012 narotoButeny BU6pOONacHbIX PyHHbIX MALLWMH M MALLWH C PYYHbIM YNpaBreHneM 4OIKHbI
NPMBOAUTL MX BUBPALMOHHBIE XapakTepUCTUKM B SKCMyaTauMOHHbIX AOoKyMeHTax. O6bluHO Takoro poaa uHdopmaumio
yKa3bIBalOT TaKKe B PeKnaMHbIX, UHOPMAaLNOHHBIX U MHBIX MaTepranax u3arotToBnTens.

A.2 BubpaunoHHas XxapakTepMCcTUKa MalUVHbI

3HaHue BUBpaLMOHHON XapaKTepUCTUKN MaLLUHBI, COOOLWAaeMon M3roToBUTENeM, AOIHKHO NOMOoYb paboToaarenio:

- CpaBHWUTL pasHble MOAENU MallWH OAHOrO Kracca Mo CTeneHy ux BUbpaLMoHHON akTUBHOCTH, YTOObI UCKITIOUNTb
BO3MOXHOCTb NprobpeTeHns MallvH, NPOU3BOAsLLMX Ype3mepHo 6onbLuyio BUbpaumio;

- BbISIBUTb CYLLLECTBEHHbIE pa3nuunsi B BUOPaALMOHHON aKTUBHOCTM MaluWMH pa3HbiX KIAccoB, KOTOPbIE BO BCEX OPY-
rMX OTHOLLEHWSIX, MO Bbl GbITb UCMONb30BaHbI As BEINOMHEHWUsI 0OHKX U TeX e pabounx onepaumii;

- OPVEHTHMPOBOYHO OLIEHUTL AManascH 3Ha4YeHW napameTpoe Bubpaumm, HabnwgaeMo NpyU HOpMaribHOM UCTNONb-
30BaHMU MaLUMWHBI.

MaroToBUTENb MOXET COOBWNTL TaKKE AOMNONHUTENBHYIO MHOPMALMIO, KOTOPYIO MOXXHO UCMONb30BaTh AN OLeH-
KM pUCKa, CBA3aHHOIO C BUGPaLMOHHbBIM BO3ENCTBUEM, a TAaKKe ANA CHWKEHNs1 BUGpaLmm Ha paboyem MecTe U yMmeHbLue-
HUsI CBAI3AHHOIO C HEIO pUckKa.

MocTaBwmkmn 06bI4YHO coobWatoT AaHHble 0 BUGPAUNOHHOW aKTUBHOCTW MaLUWH, NONy4eHHbIe B COOTBETCTBUM C
ucnbiTaTenbHbIMU kKogamu no BuGpauun. MNpumepbl MCNbITATENbHBLIX KOAOB, CTAHAAPTU30BaHHLIX HA HaLMOHANIBHOM,
€BpONENCKOM U MEXAYyHapOAHOM YPOBHSX, NpuBeaeHsbl B Gubnuorpadum ([11—[371]).

B oTcyTcTBME MCMbITaTENbHBLIX KOAOB AMsl MAWWH 4aHHOTO BUAA W3TOTOBUTENb B LENAX OLEHKM BUOpaUMOHHOM
XapaKTepUCTMKN MaLLMHBI MOXET BOCMNONb30BaTLCs OCHOBONonarawwmm ctasgaptom NOCT 16519, cornacHo koTopomy
AONXHbI BbITh ONpeaeneHs! NpeAcTaBU TENbHbIE YCIIOBUS UCTILITAHWIA, MO3BONAIOWME NONYYMTh 3HAYEHUS NapameTpa BUG-
pauuu, TUNWYHbIE ANS BEPXHEero gvanasoHa 3HaueHun, Habniopgaembix B NpegnonaraembiX YCroBUSIX SKCMyaTaumm
MaLuHbl. A3roToBuTENW OOMKHBLI YKa3bIBaTh NPUMEHSIEMbIE UMW METOZbI UCNbITAHWUMA, BKIIOYAsi KOMMOHOBKY MalLUMHbI,
pexum paboTbl M YCNOBUSI HArPyXeHWs, TOYKM U HanpaBreHus namepeHuii BuGpauum.

CornacHo NOCT 12.1.012 3asiBnsiemasi BUOpauMoHHas XapakTepuUcTUKa MalLMHbI AOIKHA BKITioYaTh Ba NapameT-
pa(cm. 4.3):

- & — cpepHee 3Ha4YeHne N3MEPEHHOro NapameTpa YCKOPEeHUs;

- K — HeonpeaeneHHOCTb N3MEPEHUs a.

3asenss s3Ha4eHus a n K, NOCTaBLUUK TEM CaMblM rapaHTHPYET, YTO NPU NOBTOPHbIX UCTILITAHUSIX B COOTBETCTBUM C
yKa3aHHbIM METOAOM UCTbITaHWI ¢ 6OMNbLIOK fonel BEpOATHOCTU ByaeT NoNnyYeHo 3HaueHne U3MepsiEMoro napameTpa
yCKOpeHus meHbLiee, 4eMm a + K. B page crniyyaeB moxeT npesbiwath 40 % 3HauyeHus a. Pasnuuy mexay 3asiBreHHbIMM
3HaYeHVSMU a NS ABYX MaLLWH He CredyeT paccMaTpuBaTh KaK CyLLLECTBEHHY O, €CNU Pa3HOCTb 3TUX 3HA4E€HUIA HE NPEBbI-
LaeT 0gHOro 13 3asiBreHHbIX 3HavYeHnn K.

Bonee nogpo6Has Hopmaumns 0 TOM, Kak BUGpaLUMoHHas XapakTepUCTUKa, 3asIBIeHHasn M3roTOBUTENEM, MOXET
6bITb MCNONb30BaHa ANsl OPMEHTUPOBOYHON OLEeHKM BUBpaummn Ha pabovem Mecce, NpuBeaeHa B npunoxeHnsix C—F.

A.3 JononHuntenbHasa nHcpopmauma

Ecnu ucnbitatensHbeli ko no Bubpauun He NO3BONSET NONYyYnTb 3HaYeHUs1 a u K, agekBaTHO XxapakTepuayrowue
BMGpaLuio B peanbHbIX YCNOBUSIX MPUMEHEHNS MaLLUHbI, TO 3HAHUS 3asBNEHHON BUBPaLMOHHON XapakTepUCTUKN MalLUHBbI
MOXET OKa3aTbCHA HEAOCTATOHHO A1 OLUEHKM OCTaToYHOro pucka. OaHum n3 cnoco6oB MHPOPMKUPOBaHUsi NoTpebnTens 06
OCTaTOYHOM PUCKE ABMAETCH NPEAOCTaBNEHUE EMY CBEEHUI O BEPOATHbIX 3HAYEHUSIX NapaMeTpoB BMGpaLmm (amanaso-
Ha 3HaYeHu NnapameTPoB) B pearibHbIX YCNOBUSIX MPUMEHEHWUS MalLUHBI. [pyro BaXXHOW AONOMHUTENBHON MHADOpMaLUnei
ABNSETCHA yKa3aHme mep, NO3BONALWUX NPeA0TBPaTUTL NOSIBIIEHNE Ype3MEPHO BbICOKONW BUOpaLmMmn Npy MCNonb30BaHUm
MaLLUHbIl. Takne Mepbl MOTyT BKITHOHaTh:

- TexHu4eckoe obcnyxuBaHne MalwuHbl (Hanpyumep, YToGbl NPeaoTBPaTUTL POCT BUOpaumMu GeH3onumnbl, MOTryT
notpeboBaTbCs NpoBeAeHne NepuogUYECcKOro KOHTPOIS LENK U 3aTOYKa 3yObEB);

- oby4eHre nepcoHana npaeubHOMY BbIMOMHEHWUIO pabounx onepaumii (Hanpumep, ecnu BuGpauusi 0TGONHOro
MOnoTKa ¢ BUGpOM3ONUPYIOLLMMU PYKOATKEMU 3aBUCUT OT CUITbl HAXaTUs ONEPaTopoM, AOJIKHO GbITh NOATOTOBMEHO PYKO-
BOACTBO MO NPaBUNbHOMY NPUMEHEHUIC MaLLUHbI C ykazaHneM TpeboBaHWi K 06y4eHUI0 onepaTopoB);

- BbIOOp COOTBETCTBYIOLLMX BCTABHBIX MHCTPYMEHTOR UMW PaCXO4HbIX MaTEPUanoB, eCNU OT HAX 3aBUCUT NPOU3BO-
anmas Bubpaumsi.
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Mpunoxenne B
(pexomenpgyemoe)

MpUHLUMNbI OLEeHKK BVIGpaLIMOHHOVI JKCno3nuum 3a CMeHy no 3aABfIeHHbIM BUOPaALMOHHBIM
XapakTepuctukam mMalluH

O6bI4HO OLeHKa BUBpaLMOHHOM 9KCMO3nLMKM 4ns KOHKpeTHOro paboyero mecta TpebyeT BbINONHEHUs cneayiowmx
OencTBUN;

- onpedensitoT, kakue MallnHbl ByayT NCnonb3oBaHbl B TeHeHne paboyero gHs;

- 13 AOKYMEHTaLWU Y3Hal0T BUOPALMOHHbIE XapaKTEPUCTUKM STUX MaLLMH.

MpumeyaHue— EcnvBaOKyMEHTaLMKU Ha MaLWWHY NPUBEAEHbI CBeAEHWUSA O 3HAYEHUAX BUOpaLVu MallMHbI B
peanbHbIX YCIIOBUSIX MPUMEHEHWs, TO ANs OLeHKM BUOPaLMOHHOIO BO3AEWCTBUS UMEHHO 3Ty MHopMauuio cnegyet
MCMOMb30BAaTh B NepBYIo ovepeab;

- eCMNW N3roToBUTElb NPY 3aABNEHUN BUOPALNOHHON XapakTepnCTUKN UCMONb30Ban pe3ynbTaThl uaMepeHuri BUb-
pauuu TONbKO B OAHOM UMW ABYX HaNpaeneHusix (T. €. 3asiBNeHHbIM NapamMmeTpPoM He SIBMAETCS 3HaveHne nonHomn eubpa-
Lumn), TO B 3TW pe3ynbTatel HeoBXoAMMO BHeCTU nonpaeku cornackHo 4.3.3.3 (cm. Takke Tabnuubl D.3, E.1 unu F.1).
MpoBepsioT, ABNATCH N NONyYeHHbIe 3HAaYeHWUs! NPEACTaBUTENbHBIMU AN pearnbHbiX YCNOBUI NPUMEHEeHUs MalluH
(cm. Takke Tabnnuybl D.3, E.1 unn F.1);

- onpeensitoT 4NMUTENbHOCTb BUGPaLMOHHOIO BO3AEWCTBUS A1l KXKA0N MalLUHbI. 3TO MOXHO caenaTb Henocpea-
CTBEHHBIM W3MEPEHMEM, NYTEM YMHOXEHUS BPEeMEHU UCMONb30BaHUsI MallMHbI HA OTHOCUTENBHYIO ANMTENbHOCTL BO3-
AeNCTBUSI UMW UCMONb3Y$S OLEHKY TUMMYHOW ANUTEeNbHOCTU Bo3dencTeus (cM. Tabnuuy D.1unm E.2);

- paccunTbIiBaOT BUBPALIMOHHYIC 3KCNO3ULMIO 38 CMEHY COrnacHo 7.2 N Ncnonb3yoT MHAEKS BUOPaUNOHHOI 9KC-
no3vumy 3a CMeHy CornacHo 7.3;

- CPaBHUBAIOT NOMyYeHHOEe 3HaYeHWe C YPOBHEM MpeaynpexaeHvst unv npegensHo AoNyCTUMbIM 3HAYEHUEM MO
Tabnuue 2;

- MPW OLEHKe NOMNy4YeHHbIX 3HAYEHUI YYMTBLIBAIOT, YTO MX HeonpeAeneHHOCTb MoXeT BbITb oueHb Benuka. Ecnv npu
3TOM He OCTaeTCs COMHEHWIA, YTO NMOPOroBble 3Ha4YeHUs NPeBbILLEHb!, MPUHUMAIOT COOTBETCTBYIOLWMNE MEpPbl M0 CHWKEHUIO
BUGpaLMOHHOTO BO3AEWCTBUSI UMK NMPUHUMAIOT pelleHne 0 Heo6XxoaNMOCTN NONYyYeHUsl OLEHKN BUBPALMOHHON 3KCMO3u-
LUK 3a CMEHY HA OCHOBE U3MepeHni Ha paboveM mecTe.
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MpunoxeHne C
(pexomeHgyemoe)

anIMeHeHVIe 3adBleHHbIX BI/IGpaLI,VIOHHbIX XapakTepucTuk MallMH U UHbIX NapamMeTpoB, N3MepPeHHbIX
B COOTBETCTBUU C UCNbITaTeNbHbIM KOAOM

C.1 O6wme nonoxeHun

B HacTosiwem npunoxeHmn Gonee nogpobHO pacCcMOTPEHO, B YeM COCTOUT pasHuLa mexay napameTpaMmu Bubpa-
LMK, U3MepeHHbIMY B COOTBETCTBUM C UCMbITaTeNbHbIMY KogaMu (cTaHgapTamu) u HabnogaemelMu Ha pabovem mecte B
npouecce peanbHOro NPUMEHEHWA MallvH, N B KaKuX CryYasx pesynbTaTbl M3MepeHuii No UcnbITaTenlbHOMY KOay MoryT
ObITb UCMONb30BaHbI NPU OLIeHKe BUEPaUNOHHOW 3KCMO3NLMK NS KOHKpeTHOro pabovero 3agaHusi.

PekomeHaaummn no vcnonb3oBaHWIo 3asiBreHHbIX BUOPaLMOHHbIX XapaKTepucThK B Lensx oueHkn Bubpaumm Ha
pabovem mecTe Ansi TpeX rpynn MalwuH npueedeHsl B npunoxerusix D, E n F. 3Tu rpynnsl pasnnyaTcsi N0 UCTOYHUKaM
NUTaHWs: BUraTerlb BHYTPEHHEro CropaHusi, areKTpudeckuii NpuBoa U NHeBMaTUYECKWI NPMBoA.

O6was npoueaypa COCTOUT B CreayoLLEM:

- BbIBupatoT ogHo u3 npunoxenuii: D, E nnun F (B 3aBUCMMOCTM OT BUAA UCTOYHMKA NUTaHWS);

- HaxoAsT UHTEPECYIOLLYI0 MaLLMHY B COOTBETCTBYIOLWEN Tabnuue;

- B MHCTPYKUMM NO 3KCMNyaTauum gns 4aHHOW MalLMHbl HaxoasiT BUBpaUMOHHYI0 XapakTepUCTUKY MaLUKHbI U MeToA
UCMbITaHWI, MO KOTOPOMY 3Ta BUBpaUMOHHas XxapakTepucTuka 6bina nony4vexHa;

- no Tabnuue HaxodsT uUHTepecytolee paboyee 3agaHue;

- CNM NOMUCK OKa3arncs ycrneweH, Y1TatoT, Kak Ha OCHOBe BMOPpaLMOHHON XapaKTepUCTVKM NOMYYUTb OLIEeHKY BUbpa-
LMOHHOro BO3aencTBus Ha pabodem mecTe.

OueHb 4acTo BUOpaLMOHHan XapakTepucTmka, NoNy4eHHas B COOTBETCTBUM C OMyONMKOBaHHLIM UCTbITaTENBHBIM
KOAOM, MPUroHa TONbKO ANs CpaBHEHUs BUOPaLMOHHON akTUBHOCTU MalWMH ogHoro Buaa. Ee Henb3as ncnonb3oBathb Arisi
TOYHOW OLeHKM BUBpaummn Ha paboyeM MecTe, 0A4HaKO B HEKOTOPBIX CNyYasx BO3MOKHO NOMY4YNTb OPUEHTUPOBOUHYIO OLIEH-
Ky, UTO NO3BO/SIET BbISIBUTL paboune MecTa, Ha KOTOpbIX BUOpauun 3aeegoMo O4eHb HU3Ka UM HaobopoT — BbLICOKA.

B Tabnuuax D.3, E.1 1 F.1cTon6ue 6 npueeaeHa nHdopmauus, B KaKMX Cry4yasix 3T OPMEHTUPOBOYHbBIE OLIEHKM
MOTyT ObITb MCMONBb30BaHbI.

HeobxogumMo NOMHUTL, YTO pacyeTHble 3Ha4YeHUs1 BUGPaLMOHHOIM 9KCMO3UUMKN He COBNAAaloT C TEMU, YTO UMEIOT
MecTOo Ha paboyem MecTe, U MOTYT ObITh KaK BblLLE, TaK U HUXE NocnegHuX.

PacueTHble OLeHKU MMeloT 6OMnbLUYI0 HEONPeAENeHHOCTb. M3roToButTeny, NOCTaBLWMKN U Apyrue nuua He OMXKHbI
WCMONb30BaTh 3TU OLEHKU A1 CpaBHEHUs1 BUOPALMOHHLIX BO3AENCTBMI Ha pabounx mecTax unm ansa oueHku acddexktne-
HOCTM MEPp Mo CHWXEHW 10 BUbpauum.

MpumeyaHwue—Ecnuetabnuuax D.3, E.1 1 F.1 npuBeaeHbl hUKCMPOBaHHbIE CCbISIKM HA CTaHQAPTLI, TO He
cneayeT ucnonb3oBaTth 6onee paHHUe Uy NO3AHNE pefakUMy 3TUX CTaHAapToB.

C.2 Knaccudmxaumsa no ycrnoBusiMm UCNbLITAHUA

C.2.1 Knaccudmkaumsa no ycrnoBusim paboTbl MalLMHBbI

Ycnosusi paboTbl MaLWHBI, ONpeAereHHbIe B UCMbITAaTENBHOM KoZe, MOryT 6bITb OTHECEHbI K CNeayIoLUM KaTeropu-
M, 0603HauYaeMbiM apabeckummn undpamu:

Kateropusi 1: namepeHusi NnpoBoAsiT B NpoLiecce BbINONHEHUs paboyer onepauumn, BOCNPOU3BOAsILLIEN HEKOTOPbIE
CTaHOapTMU30BaHHbIE pearnbHble YCIIOBUS MPUMEHEHWST MaLLMHbIL. [TornyyYeHHble pe3ynbTaTel COOTBETCTBYIOT MAKCUManb-
HOM BUGpauun, oXxuaaemon npu 06bLIMHOM HOPMAarbHOM MPUMEHEHNW MaLLUHLIL. [py 3asBneHnn BUGPaLMOHHON XapaKTe-
PUCTUKM YUUTBLIBAIOT pa3nnyHble BO3MOXHbIE peXUMbl paboTel MawwmHbl. Ecniv B pabote mawmHbl Cnonb3yoT BCTABHON
WMHCTPYMEHT, 3TO MOXeT noTpeboBaTth NpuBneyeHne AoNONIHUTENbLHON nHdopMaLun.

KaTeropusi 2: uamepeHusi NpoBoAsiT B NPOLIECCe BLINONHEHUs paboyeri onepauumn, BOCNPOU3BOAsILLIEN HEKOTOPbIE
CTaHOapTU30BaHHbIE pearnbHble YCIIOBUS MPUMEHEHWST MaLLMHLIL. [TornyyYeHHble pe3ynbTaTel COOTBETCTBYIOT MaKCUManb-
HOW BMGpaLmm, oxXnaaemoi npu o661YHOM HOPMarnbHOM NMPUMEHEHWU MaLLWHLL. OHAKO BO3MOXHOCTE paboThl MalwnHel B
pa3nuyHbIX peXXuMax, NPUMeEHSIEMbI BCTABHOW UHCTPYMEHT U IpYIMe MCTOYHUKY BApMaTUBHOCTY co3A4aBaeMon Bubpaumm
MOryT noTpe6oBaTh NPUBIEYEeHNUsi JONONHUTENBHON MHOpMaLnK.

KaTeropusi 3: namepeHusi NpoBoAsiT B CTaHAAPTM30BAHHbIX WCKYCCTBEHHO CO3/1aHHbLIX YCMOBUAX NPUMEHEHWSA
MaLuHbl. [MonyyeHHble pe3ynbTaThl COOTBETCTBYIOT MaKCUMaribHOM BMGpaLmm, oxugaemon npy o6eMHOM HOPManbHOM
NPUMEHEHNN MaLLWHbI. OIHAKO BO3MOXHOCTb paboThl MALLMHbI B PA3NYHbIX pEXUMaX, MPUMEHSIEMbIA BCTABHOW UHCTPY-
MEHT U pyrme NCTOYHUKM BapuaTUBHOCTU co3aaBaemoli BUbpaumm moryt notpeboBats NpuBneYvYeHns ONONHUTENBHON
nHdopmaumn.

Kateropusi 4: namepeHnsi NpoBOASAT BO BPEMSI BLINONTHEHUS MALLMHOW CTaHAAPTU30BaAHHOM onepauumn, KOTopas He
SIBNSIETCH NpeacTaBuTenbHOM st 06bIMHOIO NPUMEHEHWS MaLLMHBI (HAanpyMep, B OTCYTCTBUE HArpy3ku, Mpu TOM 4TO BUA
Harpy3Ku 0Ka3biBaeT CYLLECTBEHHOE BIUSIHME Ha NPOV3BOAMMYO MalLnHo BUGpaumio). MonyyeHHbIe pe3ynbTaTthl TONbKO
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B pedkuX criydasix MoryT 6biTb MCMONb30BaHb! A OLEHKM BUGPaLUMOHHOrO Bo3aeicTBUS Ha paboyem MecTe, MOCKOIbKY
6bIinY NoNyYeHb! B yCNoBUsiX paboTbl MaLLMHbI He XapaKTepHbIX A4151 ee NPMMEHeHWs NPW 3KCnnyaTtauum.

C.2.2 Knaccudmkaums no HanpaBreHMAM N3MepeHn BUGpaummn

Mpu 3asBNEHUN BUOPaLMOHHOW XapakTEPUCTMKM B MHCTPYKLUK MO SKCMnyaTauum MalmnHbl 0ObIMHO He yKa3blBaloT,
6bina nu oHa nonyyeHa No pesyneTatam U3MepeHnin B 04HOM HanpaeneHnn, BO BCEX TPEX HaNPaBeHUsX UNn BKIOYaeT
3HaYeHVe 9KBUBAIEHTHON NonHon Bu6paumm (cm. 4.1). B COOTBETCTBUM C UCNOSIB30BaHHbI MW HAMPAaBITEHNAMN U3MEPEHWI
3asBMsieMble NapameTpbl BUGpaumMn MoryT OblTb OTHECEHbI K cnegyrowmum kateropusam (cm. 4.3.3.3), obosHaqvaembim
3arnaBHbIMUW NTATUHCKUMKW ByKBaMu:

KaTeropusi A: nonHas subpauus a,, (unw, rae Heobxoaumo, sKBUBaNeHTHas nonHas eubpauus a,,, eq), nony4ex-
Hasi No pesdynbTaTam M3MEPEHUI B TPEX HanpaBnNeHnsX.

Kareropus B: cpegHeksagpatnyHoe 3HaueHne KOPPEKTUPOBAHHOTO YCKOPEHUS &y, MONy4eHHOe Mo pesynbratam
M3MepEeHUI TONMbKO B O4HOM HanpaBreHnm (0GbIYHO B TOM, KOTOPOE CHUTAIOT AOMUHUPYIOLLMM HarnpaBneHnem Bubpaumm).

C.2.3 Knaccudmkauma no ToMKamM U3amepeHumn

NamepeHus BuOpaumm cornacHo HeKOTOPbIM MUCMbITaTeNnbHbIM KOAaM NPOBOAAT TOMbKO B OAHON TOYKE KOHTaKTa
PYKU C MOBEPXHOCTLIO MalLWHbI, M 3TO He BCeraa Ta ToYKa KOHTakTa, rae Bubpauunsa makeumansHa. 3asiBnsemsle napamer-
pbl BUGpaLum MoryT 6biTb OTHECEHbI K CNeAyioWwUM KaTeropusm, o6o3HavaeMbIM pUMCKUMU Ludpamm:

KaTteropusl: mcnone3aytoT MakcMmarbHOe U3 3Ha4eHUI, NoNyYeHHbIX B pe3ynbTaTe uaMepeHnin Ha obenx pykosTkax.

Kateropus Il: ncnonb3yoT 3HaveHuUs!, NONy4YeHHbIe B pe3ynbTare M3MepeHui TONbKO Ha OJHOW PyKosiTKe, rae, Kak
3apaHee 13BeCTHO, BUOpauusa makcumaneHa.

Kateropus lll: ncnoneayloT 3Ha4eHWs, NONy4eHHbI€ B pe3ynbTaTe n3aMepeHni TONbKO Ha OQHON PYKOATKe, rae, BO3-
MOXHO, BUBpaLusi He ABMAETCA MakCUManbHON.
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Mpunoxenne D
(pexomengyemoe)

OueHka BUOpaLMOHHON IKCNO3ULUU 3a CMeHY AN MaLUUH
C NPUBOAOM OT ABUraTeNnsA BHYTPEHHero cropaHus

D.1 O6wme nonoxeHun

B HacToAWEM NPUMNOXKXEHNN U3TOXEH YNPOLLEHHBIN METOA OLEeHKM BUBPALIMOHHOMN SKCNO3NLMKN 33 CMEHY, NPUMEHSsIe-
MbI B LENSAX NPOBEPKYM BbINONHEHUs TpeGoBaHWi K MallMHaM ¢ NPMBOAOM OT ABUTraTens BHYTPEHHEro cropanus. Bmecto
NpoBeAeHNA n3MepeHnin Ha paboumnx mecTax B JAHHOM METOAE UCTONb3YIOT 3HaYeHUA napaMmeTpoB Bubpaumm, coobuae-
Mble n3rotoBuTensimm mawwmH B cootBeTcTBUM ¢ FOCT 12.1.012. MoaTomMy AnsA KOPPEKTHOrO NPUMEHEHNA aHHOTO MeToAa
BaXXHO, YTOObI YCNOBUSI UCMBITAHWIA, YCTAHOBMEHHbIE NCMbITaTeNbHbLIM KOAOM Mo BUbpauum (ctangaptom), 6einm 6nmskm k
peanbHbiM YCNOBUSIM MPUMEHEHUS MALLIVH.

WUarotoeuTterns coobliaeT 3HavyeHne SKBMBareHTHON NOSHoW BUGpaumm, nonyyueHHoe ¢ y4eTOM BCEX PEXMMOB pabo-
Thl MaLWKWHbI, KOTa ornepaTop NoABepraeTcsi BO3QENCTBUIO NOKarbHOW BUGpaummn. 910 3HaYeHUe NPpUBOANTCA B UHCTPYK-
UMK No 3KCnnyaTaumm, a TakKe MOXeT COAepKaTbCsl B KaTarnorax NpoAyKLMM UMy Ha CanTe U3roToBuTens.

OpyriMm Heo6xoaMMbIM NapaMeTPoM Arsi OLEeHKU BUOpaLMOHHOIo BO3AENCTBUSA SIBNAETCA ero 4NUTeNnbHOCTb B TeYe-
Hue pabovyero aHs1. PekomeHaaumm no oueHke AnNUTernbHOCTU BUGpaLmoHHOro Bo3aencTeus npueegers B D.2.2.

Ha ocHoBe yka3aHHbIX AaHHbIX — 3Ha4€HUs1 SKBUBANeHTHOW NOMHON BMGpaumm u anutensHOCTH BUBPaLMOHHOIO
BO34enCcTBUS — MOXeT 6bITb paccumTaHa BUOpaUMOHHAsi SKCNO3nLUMS 3a CMeHy (B NpeanonoXeHnu BOCbMUYACOBOIo
pabouero gHs).

OO6bIvHO ANnst OLEHKM pUCKa, BLINMONMHAEMON paboToaaTtenem, BaXXHO TONBKO TO, B KAKOM AWana3oH NnonagaeT 3Have-
HWe BUGPALIMOHHON IKCMO3MLIMKM 3a CMEHY: NPEBbILLAET OHO NOPOr NPeAyNpeXAeHUs N NpegenbHO AoNyCTUMOE 3HaYe-
Hue (cM. Tabnuuy 2) unm HeT. C 3TON Lenblo B HACTOSILLEM TEXHMYECKOM OTYeTe NpeAcTaBneH NpocTon meTog TabnmyHoro
pacueTa, No3BoNsIOWMI OLEeHUTL BUOpPALMOHHOE BO3AEWCTBME MO 3HAYEHUI0 MHAEKCA BUGPaLUMOHHOW 9KCNO3NLIMK.

D.2 OueHka BU6paLMOHHOro BO3AENCTBUA MaLUMH C MPUBOAOM OT ABUraTens BHYTPEHHero cropaHus

D.2.1 3xBuBaneHTHas nonHana Bubpauus

MenbiTaTeneHble kogbl ANA MalWKH C NPUBOAOM OT ABUraTenemn BHyTPEHHEro cropaHmna TpebyloT onpeaenaTb 3Hadve-
HUe nonHor Bubpaumnm a,, Ansa obenx pykoATOK MawwmnHel cornacHo FOCT 16519. O6biHO 3anBnseMbIM NapameTpom BuG-
pauum sIBNAeTCA 9KBUBaNeHTHas nosHas Bubpaumsn 8y, oq (cm. 3.4).

3Ha4eHns BpeMeHHbIX MHTEPBAroR, MCMONb3yeMbIX Ars pacyeTa apy, eg» NPVIBEACHDI B Tabnuue D.2. Ecnu gaHHoe
COOTHOLWEHNE BPEMEHHbIX MHTEPBAarioB ABMASTCH NPeacTaBUTENbHBIM AN peanbHbIX YCNOBUMA NPUMEHEHUA MALUWHBI,
3asBIEHHOE 3HAYEHWE ap, og MOXET 6bITb UCMONb30BaHO 45151 OLEHKU BUOPaLMOHHOrO BO3AeNCTBUA Ha paGoveM mecTe.

D.2.2 OnuTenbHOCTL BUOPaLMOHHOIO BO3OeNCTBMUSA

OnnTenbHOCTE BUOpaLMOHHOIO BO3AENCTBUS 38 CMEHY A0MmKHa GbiTh OLeHeHa Ans kaxgoro pabovero mecta v ans
Kaxgoro onepartopa. [ony4eHHyo oLueHKY MOXHO CPaBHUTL C TUMUYHBIMW ANUTENBbHOCTAMW BO3OEWCTBUSA, NPUBEAEHHBIMK
BTabnuue D.1. 3TK ANUTENBHOCTU AOMKHbI ObITh UCMONB30BaHbLI COBMECTHO C pacnpeaeneHneM BpeMeHHbIX MHTepBanoB
no pexumam paboTbl MaLLWHbI, onpeaeneHHbIX 3KCnepTaMm No KOHKPeTHbIM Buaam malunH. COOTHOLWEHWE BpeMeHHbIX
MHTEpBaroB MNo pexmnmam paboTsl MalnHbl NpuBeaeHo B Tabnuue D.2. MepevuncnerHHble B Tabnuuax malmnHel Hanbonee
TUNWYHBI NS KNacca MalluH C NpYBOAOM OT ABWUraTensi BHYTPeHHero cropanusi. Ecnu kakas-nmbo malvHa B AaHHOM Cnnec-
K& OTCYTCTBYET, TO AJ1A TAKON MalUVHbl MOXHO BOCMNOMNb30BATHCA AaHHbIMU A5 MallMHbI-aHanora npu ycroBmm, 4To 9T
MaLLUHbI UCNOMB3YIOT B CXOXUX YCIOBUSIX.

OnntenbHOCTU BUBpaLMOHHOrO BO3AENCTBUSA, NPpVBeAeHHbIe B Tabnuue D.1, COOTBETCTBYIOT TUMUYHbLIM YCIOBUSIM
npumeHeHus mawwuH (cM. Tabnuuy D.2). MpegnonaraeTcsy, 4To B A4EeBAHOCTa NPOLEHTaxX Cry4YaeB peanbHasn 4nMTenbHOCTb
BMOpaLMOHHOro Bo3gencTeusA 6yaeT MeHbLe TOK, YTO ykasaHa B Tabnuue. Ecnu ke AnuTenbHOCTb BO3aencTeuA 6onbLue,
TO XpOHOMETPax AomkeH OblTh NPOBeAeH HeNOCPeACTBEHHO Ha paboyem MecTe. PaboTogaTtenio crneayeT onpegenvTb,
COOTBETCTBYIOT MV TUMUYHbIE ANUTENBHOCTU BUOGPaLMOHHOTO BO3AEWCTBUS pearibHbIM YCIOBUSIM pabovmx MecT, AMNA KOTO-
pbIX NPOBOAST OLEHKY BUOpaLMOHHOrO BO3AENCTBUS.

Tabnwuuya D.1— TunuyHble ANUTeNbHOCTU BUGPALMOHHOIO BO3AEUCTBUSA NMPU UCTIONb30BaHUM OAHON MALLUHbI B TEYe-
HWe BOCbMMYaCcoBOro pabovero gHs

TunudHas AnUTeneHOCTL
Mawwuna MpumeHeHne N
BosgencTBus T, 4
LlenHas nuna ¢ BepxHUM pacronoxe- Yxoa 3a gepeBbsiMy
HUEM PYKOATOK 2,4
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TunuyHan ANUTENbLHOCTb
MawunHa lMpumeHeHune o
Bo3gencTsus T, 4

LlenHas nuna ¢ obGbemom ABuratensi Ileco3arotoBuTenbHbIE, CenbCKOXO03sIN-

meHee 80 cm® CTBEHHbIE U NaHAwagdTHLIE PaGoThI 3,7
LlenHas nuna c o6bemMom aBuraTensi He IecosarotoBuTtenoHble PaboThI

meHee 80 cm3 37
MoTokoca NangwadTHble paboThl 4
Kyctopes BnaroyctpoiicTteo aopor, naHawadTHbIe pa-

60Tbl 35

MawwuHa anst nogpeskn XXUBON N3ropo- NangwadtHble paboTsl

an 3,5
MawwuHa ansi nogpeskn XXUBON N3ropo- NangwadTtHele paboTbl, ropogckoe Xo3sn-

OV € ANUHHBIM Barom CTBO
PaHueBas Bo3gyxoayBka ["opoackoe X03ancTBO
PyuyHasi Bo3gyxoayBka "opoackoe X039MCTBO 1,5
BakyyMHbIl NbinecbopHmK "opoackoe X03aMCTBO 1
MawwuHa anst nogpeskn KPOMOK ra3oHOB NangwadTHble paboTh 3
MexaHunueckui cekaTtop Yxopn 3a gepeBbsimn 0,5
MexaHuyeckas WeTka ana ybopkn go- JlangwadTHble U cTpouTenbHble paboThl

por 2
A3p030rbHLIN ONpbICKUBaTENb Cenbckoe X035INCTBO 1
MnopoybopoyHas mawmHa Cernbckoe X03AMCTBO 3
MawwuHa gnsi c6opa macrnuH Cenbckoe X035IMCTBO 3
MoTokynsTuBaTop Cernbckoe X03AACTBO 2
Py4Hoe ceepno Cernbckoe X03AACTBO 1
3emnsiHon Byp CenbcKkoe U ropofcKoe X03sancTeo 3
OTpesHan mawwmHa (pyqHas) CTtpouTtenbHslie paboTsl 1
OTpesHasn MalumHa (C py4HbIM yrnpaene- CrpouTtenbHslie paboTsl

Huem) 2.5

Tabnwuuya D.2 — CooTHOWEHNE BPEMEHHBIX MHTEPBANOB Pa3HbiX PeXMMOB PaboTbl, MCNONb3yemoe NPy U3mepeHun

BUGpaLMOHHON XapakTepUCTUKU MaLLWHbI

Pexum pabotsl .
Matuma MCI‘IbITi;’:ﬂbeIM
XONOCTON X0A nonHas Harpy3ska pasroH
LUenHas nuna ¢ BEPXHUM pacnonoxeHu-
€M PYKOSATOK 1/3 13 1/3 [2]
LlenHas nuna ¢ o6vemom gsurarenst Me-
Hee 80 cm® 1/3 1/3 1/3 [2]
UenHas nuna ¢ o6bemom gsuratenst He
meHee 80 cm3 1/2 1/2 — [2]
MexaHnueckun cekaTop 1/2 — 1/2 [3], [41
MawwmHa ans nogpesku >kMBoKu N3ropoam 1/5 — 4/5 [5]
MawmHa gns nogpeskn XuBow N3ropoam
C AITMHHBLIM Barom 1/5 — 4/5 [5]
Kyctopesa 1/2 — 1/2 [2]
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Okonvanue mabnuyst D.2

Pexxum pabotbi
MatuuHa MCHbITi;’:ﬂbelﬁ
XONOCTOW xon norHas Harpy3ka pasroH

Motokoca 1/2 — 1/2 [2]
MawwuHa ansa nogpesky KPOMOK rasoHoOB 1/2 — 1/2 —
BakyyMmHbI nbinec6opHuk 117 — 6/7 —
A3p030nbHbIN OnpbickUBaTenb 1/7 — 6/7 —
PaHueBas Bo3gyxoayeka 177 — 6/7 —
PyuHas Bo3pgyxonyeka 177 — 6/7 —
Mnopoy6opouHasi malumHa 117 — 6/7 —
MawwuHa ans c6opa macnuH 1/2 1/2 — —
MoTokynsTuBaTop 177 — 6/7 [6]
PyuHoe cBeprio 1/5 — 4/5 —
OTtpesHan mawwuHa (py4yHasi) 177 — 6/7 [7]
OTpesHas malwwuHa (C pyYHbIM ynpaene-

Huem) 177 — 6/7 —
MexaHn4eckas WweTka ans ybopku gopor 17 — 6/7 —
3emnsHomn 6yp 1/5 — 4/5 —

Tabnuya D.3— Mcnonb3oBaHue 3asiBNEHHON BUOPALMOHHONW XapakTepUCTUKU MALLMH ¢ ABUraTeNieM BHYTPEHHEro
cropaHus ansi oUeHKM BUGpaUMOHHOro BO3aenCcTBUS

HenbiTa- Acnonb3oBaHue Anst opueHTU-
MawmHa TenbHbIN Yenosusa nenbitaHuia KaTeropus PeansHoe pado- POBOYHOM OLIEHKU BO3AEUCTBUSA
Jee 3agaHue
Koa Bubpauum

LenHas nuna Xonocrton xog, non- 1, A1 O6peska 3asiBneHHas xapakTe-
C BEPXHWM pacno- Has HarpysKka v pasroH BeTBEW  [Ae- | pUCTMKa NpeacTaBuUTENbHA
TNOXEHNEM PYKOSs- peBbeB Ans  peanbHbIX YCNOBWIA

TOK [2] npUMeHeHus
LenHas nuna Xonocton xog, non- 1, A1 Banka wu 3asiBneHHas xapakte-
¢ 06beMoM ABU- Has HarpysKka v pasroH packpsixeBka pucTvKa npeacraBvTenbHa
ratensi MeHee AepeBbeB, 06- | Ansi  peanbHbIX  YCMNOBUM

80 cmd [2] pe3ka BeTBEW | NpUMEHeHus
UenHas nuna XonocTton xog v non- 1, Al Banka wu 3asiBneHHas Xapakrte-
¢ obvemom ABu- Hasi Harpy3aka packpsixkeBKa pucTUKa npegcTaBuTenbHa
ratenst He MeHee [JepeBbeB Ans peanbHbIX YCNOBWI

80 cm3 2] NpUMeHeHUst
MoTokoca [2] XonocTton xog v non- 1, Al Moapeska 3asiBNeHHas XxapakTte-
Has Harpyska (OT rMbko- Tpasbl pucTvka npeacraBuTenbHa
ro sana) ONs  peanbHbIX YCrOBUIA

NpUMeHeHus
KycTtopes [2] XonocTon xog v pas- 1, Al Peska kyc- 3asiBneHHas Xxapakrte-
roH (6e3 npouecca pesa- TApPHUKOB U | PUCTUKA NpeacTaBuTeNlbHA
HYA) TpaBbl MeTan- | Ans  peanbHbIX YCNOBWI
NNYECKUMU npumeHenns  (Bubpauus
ne3BusMU npu pabote Ge3 Harpysku
npeacTaBuTeneHa ans
BuGpaumm Npu makcumans-

HOWN Harpy3ake)
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Mcnonb3osaHue anst OpueHTu-

UcnbiTatens- - Kartero- | PeanbHoe pa6o- - -
MawumHa o Ycnosus ucnbiTaHum POBOYHOU OLICHKU BO3OEUCTBUA
HblK KOO pus Jyee 3agaHue
Bubpauum

MawwHa ans Xonocton xog v pas- | 2, A, I Moapeska 3asiBneHHas xapakTe-
noapeskn XWBON roH (6e3 npouecca pesa- XVBOW U3ropo- | pUCTUKa NnpeAcTaBUTENbHA
nuaropoav [5] HUs1) AW W KycTap- | Ansl  pearbHbIX  YCIOBWN

HUKOB npumeHenmnst  (BMbpaums
npu pabore Ge3 Harpysku
npeacTaBuTernbHa ans
BubGpaumm Npu makcumarnbs-
HOW Harpy3ke)

MawmnHa ans [5] Xonocton xog v pas- | 2,A, I Mogpeska 3asiBneHHas xapakTe-
noapeskn XUBOW roH (6e3 npouecca pe3sa- JKMBOW M3rOpo- | pUCTUKA NpeacTaBuTensHa
M3ropoav ¢ arnvH- HUA) OV M KycTap- | ANl pearnbHbIX YCMOBUA
HbIM Barnom HUKOB npumeHenmnst  (BMbpaums

npu pabore Ge3 Harpysku
npeacTaBuTensHa ans
BubGpaumm nNpn makcumans-
HOW Harpy3ke)

Panuesas B cra- Xonocro# xog v non- | 1, A, 1 OuncTtka 3aneneHHas xapakre-
BO34yxoayBKa A pas- | Has Harpy3ka (Konecom NMOBEPXHOCTEN | pUCTUKA NpeacTaBuTENbHA

paboTtkn BEHTUNATOpA) MOLLHOW CTPY- | ANA  peanbHbIX YCIOBWN
en Bo3gyxa npUMeHeHns

PyyHas Bos- B cra- XonocTon xog u non- | 1, A, I? Ouncrka 3asBneHHas XapakTe-
ayxopyeka Ovn  pas- | Hasi Harpy3ka (Kornecom NMOBEPXHOCTEN | pUCTUKA NpeacTaBuTeENbHA

paboTku BEHTUNATOPA) MOLLHOW CTPY- | ANA peanbHbIX YCIOBWN
en Bo3ayxa npuMeHeHns

BakyymHbIn Tor Xonocton xog v non- | 1, A, | Oumnctka 3asBneHHas xapakre-
Nbinec6opHUK Xe, 4TO W | Ha\ Harpyska (KOnecom NOBEPXHOCTEN | puUcTUka npeacTaBuUTENbHA

Ans  BO3- | BeHTMNATOpa) MOLLUHOWM CTpy- | AN pearbHbIX  YCrOBWN
ayxony- en Bosgyxa npUMeHeHust
BOK

A3p030rbHbIN B cra- Xonocton xog v non- | 1, A, I2 Pa3bpbli3- 3asBneHHasi XxapakTe-

onpbICKMBaTenb Oun  pas- | Haa Harpyska (Konecom rVBaHve Xua- | pucTvka npeacraBuTenbHa
paboTku BEHTUNATOPA) KOCTEMN ONsi pearnbHbIX YCIOBUNA
nNprYMeHeHUst

MawwHa pana XonocToln xog u pas- | 2, A, | O6peska 3asBreHHas xapakre-
noape3kn KPOMOK roH KOpHen Ha | pyUCTUKa NpeacTaBuUTeNbHA
rasoHoB [8] rpaHMuax ra- | Ana peanbHbIX YCMNOBUIA

30HOB npvmMmeHenust  (Bubpauwms
npy pabote 6e3 Harpysku
npeacTaBUTENbHA ansi
BUOpaumm Npn makcumarib-
HOW Harpy3ke)

MexaHunye- [31, [4] XonocTol xog v pas- | 1, A, | O6peska VcnblTaHus He BKMoYa-
CKUI cekaTop roH BETBEW  Ae- | 10T npouecc pesaHusi, BUG-

peBbLEB pauuss npu pabote 6e3
Harpy3kn npeacraBuTenb-
Ha Takke ans Bubpauum
npu MakCMMarnbHOW Ha-
rpy3ske

MexaHunuyec- Tor XonocTol xog v pas- | 1, A, | OuncTtka VcnbiTaHws He BKlOYa-
Kasi LWeTka Ans | Xe, YTO U | roH CTPOWTENBHON | 0T BbINOMNHEHNE TUMUYHOTO
y6opkun gopor ONnsA KycTo- NnoLwanKu pabouyero npouecca, BUG-

pesos pauusi npu paboTte 6e3 Ha-

rPy3kM npeacTaBuTenbHa
TaKke Ans Bubpaummn npm
MaKCUMAanbHON Harpy3ke
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OxkonyaHue mabnuupi D.3

Mcnonb3oBaHue ans OPUEHTU-

Henbitatens- _ PeaneHoe pabo- . .
MawwuHa o YenoBusi UCnbITaHUA KaTeropvm POBOYHOU OLIEHKM BO3OEUCTBUA
HbIW KOO vYee 3agaHue
Bubpaumu
Mnogoy6o- ToT Xonocton xogu pas- | 1,A, 1 Crpsixvea- HcnbiTanma He BkntoYa-
pouHasi MalmvHa Ke, UTO U | FoH HVe NNoAOB | 0T BbIMONIHEHUE TUMUYHOIO
Ans KycTo- (Hanpumep, pabovero npouecca, BWG-
pesoB kode) ¢ Kyc- | paums npu pabote 6e3 Ha-
TapHWKOB rpyskn npegcraBuTenbHa
Takke ans BuGpaumu npu
MaKCUManbHOW Harpyske
MawwHa ans Tor XonocTton xog v non- 1,A 1 Crpsixuea- Bubpaums oveHb Bapu-
cbopa macnuH Xe, 4TO U | Has Harpy3ka (OT TPSCKM HVe nNnodoB | aTWBHa B 3aBUCMMOCTU OT
AN KYCTO- | UCKYCCTBEHHbIX BETBEW) (Hanpumep, KOHKPETHbIX YCIOBUIA Mpu-
pesoB MacrnuH) ¢ | MeHeHus. Ecnu oHa 6nuska
BETBEN K IPaHW4HbIM 3Ha4YeHWsAM,
cnegyeT NpoOBOAWTE U3Me-
peHuns Ha pabo4em mecTe
MoTokyneTu- [6] XonocTton xon n pas- 1,A | O6paboT- MenbiTaHns He BKoYa-
BaTop roH Ka rpyHTa ne- | 10T BbINOMHEHUE TUMUYHOFO
pep nocagkon | pabodvero npouecca, BuUG-
pauus npu pa6ote 6e3 Ha-
rpy3knm npeacTaBuTENbHA
Takke gnsi BUGpaumm npu
MaKCUMAanbLHON Harpy3ke
Py4yHoe cBep- Tot PasroH 2,B,1 Ceeprie- WcnbiTaHns He Bkiova-
no Ke, 4To U HMEe  OTBep- | 0T BbINOMHEHUE TUMUYHOTO
ana  ma- cTuii B aepeBe | pabouyero npouecca, BUG-
WWH  ans W IpyHTE paumsi npu pabote 6e3 Ha-
noapesku rpy3kM npeacTaBuTenbHa
XNBOWN U3- Take gna subpaumn npu
ropoam MaKCMManbHOW Harpyske
3emnsHon Tor Pasrox 2,B,1 Ceepne- UcnbiTanna He BKNoYa-
6yp Xe, UTO U HWe  OTBep- | 0T BbINOMHEHUE TUMUYHOIO
ans  ma- CTUii B rpyHTe | pabodero npouecca, BUO-
WvH Aana pauus npu pabote 6e3 Ha-
nogpesku rpy3kM npeacraBuTenbHa
KVBOW W3- Takke ansi Bubpauum npm
ropoam MaKCHMMarbHOW Harpy3ke
OTtpesHas ma- [7] Xonocton xog u Ha 1,A Peska WcnbiTaHns He Bkiova-
WKHa (pydHas) CKOPOCTU MONHOW  Ha- KaMmHs1, ac- | 10T BbINOSIHEHUE TUMNNYHOTO
rpy3ku (6e3 npunoxexHus danbta, m™me- | paboyero npouecca, npw-
Harpysku) Tanna M | NOXEHUEe Harpy3ku UMUTU-
Apyrvx TBep- | pyeTcsi AUCKOM C BHECEH-
AblX MaTepua- | HbiM gucGanaHcom
1noB
OTpesHas ma- Tor Xonocton xog w Ha 1,Al Peska WcnbiTaHns He Bkiova-
WKHA (C PYYHBIM | Xe, YTO M | CKOPOCTM TMOMHOW Ha- KaMHsl, ac- | 10T BbINOSIHEHWUE TUMNNYHOTO
ynpaeneHwem) Ans  pyy- | rpysku (6e3 npunoxexHus danbta, m™me- | paboyero npouecca, npw-
HbIX  OT- | Harpy3skmu) Tanna M | NOXEHNEe Harpy3kn UMUTU-
Pe3HbIX Opyrux TBEp- | pyeTcsi AUCKOM C BHECEH-
MaLuuH AblX MaTepua- | Helm gucbanaHcom

noB

2) BoagyXxoAyBKWN MMEIOT TOMBKO OfHY PYKOSITKY.

MpumedvaHwus:
1 ECIIMM3roTOBMTENb 3a5IBU, YTO 3HAYEHWE SKBUBANEHTHOM NOSHOW BUGpaummn meHee 2,5 M/c2, To Npu NCnonb3oBa-

HUM Tabnuubl D.3 criegyeT cunTaTe ero pasHbim 2,5 m/c2,
2 [InA mawwuH, He ykasaHHbiX B Tabnuue D.3, credyeT nenosnb30BaTh NONPaABOYHbIN MHOXUTENb HE MeHee 1,5.
3 O6bscHeHKe aaHHbIX cTonbua «Kareropusi» Tabnuub D.3 npuseaeHo B npunoxeHun C.
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D.3 PacueT BUGpaunOHHOM 3KCMO3MLUMN 32 CMEHY

3HaveHune BUBpaLMOHHON 3KCMO3NLMK 38 CMEHY MOXeT BbiTe ONpeaeneHo AN KOHKPETHON MaLLMHbLI HA OCHOBE 3Ha-
YeHUI SKBUBANEHTHON NONHOW BUGpaLumn u ANUTENbHOCTU BO3AENCTBNS, KaK yKa3aHo B pasgene 7.

Mpumep — Onepamop ucnonb3yem 0ns1 pabombi Ha J1eC03a20Mo8Kax YenHyr nuny ¢ o6 beMoM desuzame-
ns 40 cm3. 3aseneHHoe 8 coomeemcmeuu ¢ [2] 3Ha4deHue 3KeueasieHMHOU MoaHOU eubpayuu cocmaensem
3,5 m/c2. O6cnedoeanue Ha paboyeM Mecme MoKa3ano, YMmo COOMHOWEHUE 8PEeMEHHBIX UHMepaanos paboms!
MaWUuHbI @ PEXUMaX X0s10CMo20 x00a, NOSIHOU Ha2Py3KU U pa32oHa 611u3Ko K moMy, Ymo yKka3aHo 0115 YenHbIX nusn
e mabnuye D.2, a dnumenbHocms eo3delicmausi 8 mevyeHue paboyezo dHst pasHa 3 4. 3mo conocmasumo ¢
munuyHol OnumenbHOCMbIO 8030elicmeaus subpayuu, ykazaHHol e ma6bnuye D.1. OyeHky subpayuoHHO20 803-
delicmeus npoeodam ¢ ucnonb3osaHuem mabnuysi 1. [ins 3aneneHHozo napamempa eubpayuoHHoU xapakme-
pucmuxku u aHHol dnumenbHocmMu subpayuoHHO20 8030elicmeust uHOeKc subpayuoHHoll 3kcriozuyuyu 6ydem
paeer 74. [TockonbKy HUKaKas Opy2ast MawuHa onepamopoM He UCTOJIb3yemcsl, MOXHO 0Xudamb, 4mo nopoz
npedynpexdenusi Ha daHHOM paboveM Mecme npeebiweH He Gydem.
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Mpunoxenne E
(pexomeHpgyemoe)

OueHka BUGpaLMOHHON 3KCNO3ULUU 3a CMEHY [UT1A AMEeKTPUYECKUX MaLIUH

E.1 O6wwne nonoxeHnsa

o nocnegHero BpemeHu 3asiBrieHUe BUGPALUOHHBIX XapakTePUCTUK SNEKTPUHECKUX MALLWH, KAK NPaBUNO, OCHOBLI-
Banock Ha pesynbTarax uamepeHuii BU6pauum Tonbko B 04HOM HanpaeneHnn. UcknioyeHnem aBnsioTca UenHbie NUnbl,
ANA KOTOpbIX BCcerga nposBoavny uaMmepeHus nonHow eubpauun. B E.2 npuBegeHbl pekomeHaaumm, kakum obpasom
pe3ynbTatbl U3mepeHun Bubpaummn B OQHOM HanpaBneHun MoryT 6biTb MCNONBb30BaHbLI NPU OLEeHKe BU6paLMOHHOIo BO3-
aenctens Ha pabouem mecTe.

CnepyeT NPMHUMaTh BO BHUMaHWeE, 4To oueHka A(8), paccumtaHHas no pesynbraTtam uamepeHuin Bubpauum Baonb
oAHoM ocK, nmeeT BornbLuyio HeonpeaeNneHHOCTb.

Kpowme Toro, aAns oLieHk1 BUGpaLMOHHON 3KCMO3ULMKM 38 CMeHY He06X0AMMO 3HaTb ANUTENBLHOCTL BO34ENCTBUA BUG-
paummn B TeueHue pabouero aHsi. B E.3 npuBegeHbl pekomeHgaumm, kKakum o6pa3om AnTenbHOCTbL BO3AEUCTBUS MOXET
6bITb OLlEeHEeHa AnNsi Pa3HbIX ANEKTPUYECKUX MALLIVH.

E.2 Ucnonb3oBaHne BUOPALMOHHON XapaKTePUCTUKM, 3aABAEHHON B COOTBETCTBUMU C UCNLITATeNbHbIM
KOA,OM Ha MaLUNHY

B Tabnuue E.1 npuBegeHa nHdopmaumsi 0 Tom, Kakmm o6pazom MoryT 6bITe UCNONBb30BaHbI BUBPALMOHHLIE Xapak-
TEPUCTUKK, KOTOPbIE 3asIBIEHbI B COOTBETCTBUM C AENCTBYIOLWUMU UCNBITATENBHBIMY KOAAMW, CTAHAAPTU30BaHHBLIMU HA
HauMoHaNbHOM, EBPONENCKOM U MEXAYHAPOAHOM YPOBHSIX.

Tabnwuuya E.1— WUcnonb3oeaHne 3asiBNeHHON BUGPaUMOHHON XapaKTEPUCTUKN SMEKTPUYECKMX MALLMH AN OLEHKN

BUOpaLMOHHOIO BO3AEACTBUSA

Ucnonb3sosanue
M Nenbiratens- . PeanbHoe pabouee AN OPUEHTUPOBOYHON
allnHa . Ycnosus ucnbitTaHui KaTeropvm o
HbIX KOO 3agaHue OLEeHKN BO3AeUCTBusA
Bubpauum
BypunbHbIn [9] CeepneHwue oTeep- 1,B,1 bypenune YMHOXUTb Ha 2
MOITOTOK ctuii B 6eToHe Opobnexve
BesypapHoe ©Oy- Ha npaktuke, kak
peHue npasuno, BuGpauma
HUXe 3asaBNEeHHON
Hpyroe YMHOXUTE Ha 2
(Toneko ans rpy6on
OUEHKW; HA NPaKTuKe
Bubpaumsn MOXET
6bITh KaK BbIWE, TAKU
HWXE 3asBMEeHHON)
Jlom [9] HarpyxeHnne no- 3,B,1 Paspywenue 6Ge- YMHOXUTb Ha 1,5
rNOTUTENeM 3HEPrum TOHa
CO CTanbHBIMW LIAPK- PaspyweHwve knp-
Kamm NMUYHON KNagKu
YpapHsiii 6yp [10] CeeprieHne B Ge- 1, B, | 3aBepTbiBaHNE Ha npaktuke, kak
TOHE C MEnKUMu rpa- Kpenexa npaeuno, BuGpaumsi
Hynamu BesygapHoe 6y- | Huxe 3asiBNEHHOM
peHune
YpapHoe Gype- YMHOXWTb Ha 1,5
HWe
Openb [10] MakcumanbeHasn 4,B,1 CeepneHue 3anBneHHaa xa-
ckopocTe 6e3 Harpys- 3aBepTbiBaHue pakrepuctuka npeg-
Ky Kpenexa cTaBuTensHa  Ans
peanbHbIX  YCNOBWI
npUMeHeHus

24




lMpodomxeHue mabnuys! E.1

rocT 31417—2010

Wcnonb3oBanue
Matuuna UenbiTatens- v, . Kareropus PeanbHoe pabouee ANsi OPUEHTUPOBOYHON
HBII KOO CroBuA uCbITaHum P aapaHue OLEHKU BO3aEHCTBUS
Bubpauun
LnncdboBanes- [11] Harpyxenue pawnc- 3,B,1 Peska YMHOXUTb Ha 1,5
Has mMawumHa Cco KOM C 3aJaHHbIM aUC- Wnudoeanne
BCTaBHbIM JUCKOM 6anaHcom
Monupoeaxune Ha npaktuke, kak
npasuno, BuGpauusi
HWXE 3asIBNIEHHON
Wnndosanes- [12] LWnndpoeaHne 1, B, | LWnndporanne YMHOXUTE Ha 1,5
Hasx MawumHa C no- cTanbHOW NNAacTUHbI
OOLWBOK
LinpkynsipHas [13] OTtpesanune [1CI1 1, B, | OTpesaHue pepe- YMHOXUTB Ha 1,5
nuna Ba U MArKUX mMatepu-
aroB
HoxxoBouHasi [14] OTtpesanune [CI 3,B,1 MuneHve pasHbix YMHOXUTb Ha 2
nuna maTepuanoB
No6Gank [14] OTtpesanue OCIM 3,B,1 MuneHue pasHbiX YMHOXUTb Ha 1,5
MaTepuanoB
BuHTOBEpPT [15] MakcumanbeHasn 3,B,1 3aBepTbiBaHNE YMHOXUTb Ha 1,5
(wypynoBepT) ckopocTe 6e3 Harpys- Kpenexa
Ky CeeprieHve
YaapHbli  ram- [15] HarpyxxeHnne cne- 3,B,1 YaapHoe 3aBep- YMHOXUTb Ha 1,5
KOBEpT umaneHbIM  YCTPOW- TbIBAHUE Kpenexa
CTBOM
LlenHas nuna [16] [MuneHune gepera 1, A [MnneHne gepeea 3asBneHHas xa-
(cTpouTencHble M | pakTepucTuka npea-
NNoTHUUKWe paboThl) | cTaBuTenbHa ans
peanbHbIX  YCNOBUNA
npyMeHeHus
MawwuHa ans [17] MakcumaneHasi 3,B, 1 Moapeska XuBow YMHOXUTb Ha 2
nogpeskn  XUBON ckopocTe 6e3 Harpys- naropoam u Kycrap-
maropoam KM HUKOB
MawwuHa agns [17] MakcumaneHasi 3,B, 1 Moapeska XuBow YMHOXUTb Ha 2
nogpeskn  XUBOK ckopocTe 6e3 Harpys- naropoam u Kycrap-
M3ropoan ¢ AnviH- Kn HUKOB
HbIM Banom
Pacneinutens [18] MakcumaneHasi 3,B, 1 Pa36pbiarneaHue YMHOXUTb Ha 1,5
ckopocTe 6e3 Harpys- XnakocTten
Ky
HoxHuuel  no [19] MakcumanbeHasn 4,B,1 Peaka nucrosoro YMHOXUTb Ha 1,5
meTanny CKopoCTb 6e3 Harpys- meTanna
Ky
MawwHa gns [20] MenbiTanua He — HapesaHune pesb- YMHOXUTb Ha 1,5
Hape3aHusi peab0Obl npoBogsAT, nonaras, 6ol
4YTO 3asiBNsieMbln na-
pameTp BubGpauum He
npesbiwaet 2,5 m/c2
PyGaHok [21] BbipaBHMBaHWe 1,B,1 BbipaBHMBaHne YMHOXUTb Ha 1,5
AepeBsiHHbIX MNOBepX- AepeBsAHHbIX NOBEpPX-
HOCTEl HOCTel
PpesepoBanb- [22] Hape3sanue Gopoa- 1,B,1 HapesaHne 6o- YMHOXUTb Ha 1,5

Hasa MmawunHa

OOK Ha nevaTHOW nna-
Te

po3nok u obpaboTka
KPOMOK
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OkonyaHue mabnuupsi E. 1

Mcnonb3oBaHue

Ucnbirarens- . PeanbHoe pabouee AN OPUEHTUPOBOYHOM
Mawwuna Yenosus ucnbitTaHum Kareropus .
3anaHue OUEHKU BO3lencTeus

HbIA KOA
Bubpauuun

MawwvHa ans [22] MakcumanbHas 4,8, Hapesanne wnu- YMHOXUTb Ha 1,5
obpaboTkn KpaeB ckopoctb 6e3 Harpya- ueB
namvHara KM

Bosgyxopyeka [23] MonHas Harpy3ka 1, Al Ouuctka noBepx- 3asBneHHas xa-
(konecom BeHTUNSITO- HOCTEN MOLWHOW | pakTepucTuka npen-
pa) CTpyen Bo3gyxa cTasuTenbHa ans
peanbHbIX  YCNoOBWN
NpYMeHeHns

Motokoca [24] MonHaa Harpyska 1,A | Moape3ska Tpaeb! 3aneneHHan Xxa-
(oT mbkoro Bana) pakTepuctuka npea-
cTaBuTenbHa  ans
peanbHbIX  YCNoOBWI
npUMeHeHUs!

MawwHa gns Tot MakcumanbHas 3,B,1 O6pe3ka KopHen 3asBneHHas xa-
noapeskn KPOMOK | XKe, 4TO W | CKopocTb 6e3 Harpys- Ha rpaHMLaxra3oHoB | pPakTepUCTMKa He fB-
ra3oHoB ana  Ma- | ku nsieTcs NpeacTaBu-
WKUH Ans TeNbHOW U He fao-
noAapesaku nyckaet npeobpaso-
XKVUBOW W3- BaHUSA B NPeACTaBu-
ropogu TenbHble  3HAYeHUs
Bubpauum Ha pabo-
yem mecte?

MexaHn4eckum [16] MakcumanbHas 3,B, I OO6Cpe3ka BeTBeN 3asBneHHas xa-
cekaTop cKopocTb 6e3 Harpys- OepeBbLEB pakTepuctuka npea-
KU CcTaBuUTernbHa ans
peanbHbIX  YCIOBWM
NMPUMEeHEeHns

2) OueHka BUBPaLIMOHHOTO BO3AEHCTBUS MOXET BbITh OCYLLLECTBMNEHA, 8CINU M3rOTOBUTENEM 3asiBNieHa NonHasi BUO-
pauns ¢ ykasaHuem napameTpoB BUOpaLMK MO KaXAOMYy 13 TPeX HanpaseHUii U3amepeHuii.

Mpumevanns
1 Ecnuv uaroToBMTErNb 3asiBUI, YTO 3HAYEHWE SKBMBAINEHTHON NonHow BubpaLmm MeHee 2,5 M/c2, TO NpY MCMONb30-
BaHuK Tabnuubl E.1 cneayeT cuntaTh ero pasHbim 2,5 m/c2.
2 [Ons mawwH, He ykasaHHbIX B Tabnuue E.1, cnegyeTt ucnonb3oBaTth NONPaBOYHbIA MHOXUTENL HE MeHee 1,5.
3 O6bsicHeHne aaHHbIX cTonbua «Kateropus» Tabnuus E.1 npueeaeHo B npunoxeHun C.
4 [aHHble Tabnvubl MOXHO MCMONBb30BaTL TOMBKO B TOM Crnyvae, eCrnv pyka onepaTtopa Bo BpeMsi paboTbl He Haxo-
OVTCH B KOHTaKTE CO BCTABHbIM UHCTPYMEHTOM UK 06bekToM 06paboTKM.

E.3 YnpouweHHbIN MeToA OUeHKN ANUTEeNIbHOCTN BO3AEeNCTBUA

Ans kaxaon NpyMeHseMON MaLMHbI UM TeXHOIOMMYECKOro NpoLiecca crielyeT onpeaensTe A4NUMTensHOCTb BUGpa-
LIMOHHOIO BO34eNCTBUS, HAaNnpuMep, NyTeM HabrnioaeHus 3a BeINONHeHWeM paboT B TeveHue paboyero aHs1 (CM. pasaen 5).

Opyroi cnoco6 onpeaeneHns ANUTENbHOCTU BO3AEWCTBUS COCTOMT B YMHOXEHUUN OLEEHEHHOTO BPEMEHU UCTNONb30-
BaHWA MaLUWHbI HA2 OTHOCUTENbHYIO AN TENbHOCTL BO3AEWCTBUSA, KOTOpas A SMEKTPUYECKMX MallWMH COCTaBMSIET OBbIYHO
TonbKo 0Kono 20 %, 3a ucknioveHnem 6eTOHONOMOB, rae oHa gocturaet 80 %.

OnepaTopbl ¥ NONb30OBaTENM, KOFAA MX NPOCAT OLEHUTb TUNUYHYIO ANUTENBHOCTL BO3AeNCTBUS BUBpaLUn B TEYEHNE
paboyero gHsi, 0ObIYHO BKIOHAIOT B OLEHKY M Te Mepnodbl BpeMeHu, korga Bubpaums 0TCYyTCTBYET, NOCKONbBKY onepaTopy
ner4ye OUEHWUTb BPEMSI MCNOMb3OBaHWA MalUWH, pacnpedenvB ero no BCeM yCTPOWCTBaM, MCNOMb30OBAHHLIM 3a CMEHY.
Takum 06pa3om, OLLeHKU ANUTENBHOCTU BO3OENCTBUS, CAeNaHHbIe onepaTopamm, YacTo 6bIBalOT 3aBblLLEHHBIMW.

OnepaTtopbl y4YUTLIBAIOT HE TONBKO BPeMsi KOHTaKTa pyku ¢ paboTaloleit malwmHomn (Korga nyckoBoe yCTPOWCTBO
yAepXMBaeTCs BO BKITIOYEHHOM MONOXEHUM), HO TakkKe Apyrie WHTepBanbl BPEMEHU, XOTS U CBA3AHHLIE C BbINOMHAEMOM
pabouveli onepauuen, HO B Te4EHME KOTOPbIX BUGpaums oTCyTCTBYeT. [o3ToMy AN HAXOXAEHUSA MICTUHHOIO BPEMEHW BO3-
AencTBUsi BUOpauum B caenaHHyo OLeHKY He06X0AMMO BHOCUTL COOTBETCTBYIOLLYIO MONPaBKY.
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B psige cny4aeB OLeHKY AnMTeNbHOCTU BO3AeNCTBUA BUBpaLmm B TeueHne paboqero aAHA MOXHO NONY4nTb UCX04A N3
0606W,eHHbIX NpeACTaBNEHUIA 0 BpeMeHax BO3aencTeui Bubpauum npy npuMeHeHUM TOM UNM UHOM MaLLMHBI, OCHOBAHHbIX
Ha MHOTOKpaTHbIX XpPOHOMeTpaxax pabouero axst (cm. Tabnuuy E.2).

Ecnu 4nutenbHOCTb BO3AEUCTBUS BUDpaLumM HEBO3MOXHO OnpeaenuTb No U3MepeHnsiM Bpe MEHN HENOCPEACTBEH-
HO Ha pabo4eM MecTe, TO peKOMeHAYeTCsl CPaBHUTL OLIEHKY ANUTENbHOCTN BO3AENCTBUSA, NONYHEHHYIO0 HA OCHOBE OTHOCU-
TenbHOW ANUTENbHOCTU Bo3AencTBUs (Hanpumep, 20 %), C TMNUYHBIMK BpeMeHamm Bo3gencTeus no Tabnuue E.2. Ecnn
pacyeTHOe 3HaYeHne oKaxeTcs1 Gorblue, YeM 3HaYeHne B Tabnuvue, nnNpu 3ToM BeiNONHAEMbIe paboune onepaumm He siBns-
I0TCS B 3HAYUTENBHONM cTeneHu cneunduyeckumm, cnegyeT NPpoBECTU AONOMNHUTENbHbIE CCneaoBaHust Ha paboyem mec-
Te. Ecnun xe TabnnuHoe 3HaveHune okaxeTcsl 6onblue pacyeTHOro, To B Ka4eCTBe OLEHKU ANUTENbHOCTU BO3AENCTBUSA
pekomeHayeTcs 6paTte TabnuuHoe 3HaveHue.

Ecnu ncnonb3oBaHue Nory4YeHHoON B COOTBETCTBUM C BbilLENPUBEAEHHBIMW PEKOMEHAAUNAMWN OLEHKU ANUTENBHOC-
TV BO3QEWCTBUS AaeT OLieHKY BUOpaLMOHHON 3KCNO3NLUMK 32 CMEHyY, MPEBLIWAIOLLYI0 FPAHNYHbIE 3Ha4YeHUs, He06XoauMOo
npoeecTn Goree TOYHYI0 OLEHKY pUCKa, CBAI3aHHOTO C BO3aencTenem BuGpaumm.

Tab6nwnuya E.2— TunuuHbie ANMTENBEHOCTM BO3AENCTBUS BUBpaummn B TeHueHne BOCbMUYACOBOro paboyero gHs

AnutenbHoCcTb BO3AEUCTBUS, Y
MawumHa
HOpMarnbHoOe WHTEHCUBHOE NOCTOsIHHOE
npumeHeHue npumeHeHue npumeneHne?

Yrnosasi wnudoBanbHas MalwmnHa MOLHOCTbIO A0

1500 kBT 0,5 1,5 3
YrnoBas wnudoBanbHas MawwuHa MOLWHOCTBLIO

1500 kBT n 6onee 0,5 1 2
Mpamas wnudosBanbHaa MawmHa 0,25 0,5 —
PyobunbHbIA MONOTOK 0,25 0,5 1,5
BetoHonom 0,5 0,75 —
BypwvrbHbBIN MONOTOK Maccomn o 4 kr 0,25 0,5 —
BypvnbHbI MonoTok Maccon 4 kr u 6onee 0,25 0,5 1
KoMBUHMpoBaHHbIN O0TGOMHBIA MOMOTOK 0,25 0,5 —
MepdopaTtop 0,15 — —
Openb 0,25 0,5 —
LypynoBepT (BUHTOBEPT) 0,25 1 —
ABTOHOMHAas OTBEpTKa 0,25 0,5 —
YaapHbil rankosepT 0,15 0,5 —
UnpkynsipHast nuna 0,25 0,5 —
CabenbHasi nuna 0,25 0,5 —
ToB3nk 0,15 0,5 —
LlenHas nuna 0,5 — —
HoxoBo4Has nuna 0,15 0,5 —
Op6utaneHas wnudoBanbHaa MawnHa 0,5 1 —
JleHTouHo-WnndoBanbHan MmalumMHa 0,25 0,5 —
HenbTa-wnudoBaneHas MmalnHa 0,5 — —
MonupoBanbHasi MalmnHa 0,75 1,5 —
MawwvHa ans nogpeskn XXMBOW N3ropoam 0,75 1,5 —
LWtpobopes 0,5 1,5 —
PybaHok 0,25 0,5 —
BbIpyOHble HOXHULbI 0,25 0,5 —
®yraHok 0,15 0,5 —

27



rocTt 31417—2010

OkonyaHue mabnuust E.2

OnMTenbHOCTL BO3ASUCTBUA, Y
Mawwuna
HOpmanbHoe WHTEeHCUBHOE NOCTOAHHOE
npUMeHeHue npumMeHeHue npumenerue?
bpesepoeanbHas mawunHa 0,25 0,5 —
MpoMblwneHHbIN heH 0,25 — —

a) MpW NOCTOSIHHOM MPUMEHEHUM MalLMHbl BO3AeNCTBUE BUGPALIMN OCOBEHHO 3HAYUTENLHO, NoSTOMY ANA TaknX
cny4yaeB, Kak NpaBuIio, NPOBOASIT OLEHKY BUGPALMOHHON 3KCTNO3ULIMK 33 CMEHY NSt KOHKPETHOro pabovero mecra.

E.4 Opyrve metoabl OLeHKN BUOPaLMOHHON 3KCMO3ULMN 32 CMEHY

MHoraa BcTpevaloTcsi NonbITKU BbIpa3uTe NpeaernbHO A0MyCTUMOe 3HaYeHne BUGpaLMOHHON 3KCNO3ULMK 3a CMEHY
Yepes xapakTepUcTUKM NponsBoanTenbHoOCTU. Hanpumep, aAns 6ypunbHOro MonoTka Takom XxapakTepucTMkon MOXeT GbiTb
«4YMCNO CKBAXMH 32 pabouylo CMeHy», KOTOPbIE MOryT 6biTb MPOGYPEHbI, NpeXAe YeM NpeaenbHO AONYCTUMOE 3HaYeHne
6yaeT NpeBbIWEHO.

[ns nonyyeHns npegenbHOIO 3HaYEHNUA XapakTePUCTUKN NPOU3BOAUTENBHOCTU cneayeT NPOBECTU O4HOBPEMEH-
Hble n3amepeHnsi BubpavLmm n ckopocTu HypeHns MallvHbl B COOTBETCTBYIOLLMX YCIIOBUAIX €€ NPUMEHEHUs, NOCIe Yero pac-
cUnTaTh AONYCTUMOE YUCIO CKBaXWMH 3a/1aHHOW rNyOGMHbI HA OCHOBE MaKCUMAaribHOW ANUTENbHOCTM BosaencTeust T
(nony4eHHoM no pesynbTaTtam namepeHuii BU6paumum) n umcna npobyprBaembiX CKBaXWH B €AUHULY BPEMEHN C y4eTOM
BCEX HEONpeaeneHHOCTEN.

Mpu ncnone3oBaHuM AaHHOTo MeToAa paboTogaTernto 0cTaeTCsi TONbKO CPaBHUTL YMCINO CKBAXWH, KOTOPbLIE AOKHbI
6bITb NPOBYpPEHbI oNpeaeneHHON MaLIWHOM C COOTBETCTBYIOLUM GYPOBLIM HAKOHEYHUKOM, C MaKCUMasibHO 4ONYCTUMbIM
YWUCIIOM CKBaXMH 3a pabouylo CMeHy, 4Tobbl onpeaenutb, 6yayT Ny NpeBbIWeHbl IPaHUYHbIE 3HAYeHUs1 BUGPaLMOHHON
3KCMO3MLUN 33 CMEHY.

Moguukauma gaHHOro MeToda, Hanpumep, Ans YrNoBbiX WMGOBarnbHbLIX MaWWH MOXET COCTOATL B TOM, YTO
M3MEepSAIoT BPeMs MCMONb30BaHUs WNMAOBaNbHOIO Kpyra A0 ero n3Hoca npwv BbINMONHEHWN COOTBETCTBYIOLWEN paboven
onepauuw. Ecnu nssectHel BM6paLus MawyHel (Hanpumep, No NPoBeAEHHBIM U3MEPEHUSIM UNU B pe3ynbTaTe OPUEHTUPO-
BOYHOW OLEHKM) M BpeMsi A0 N3HOCa WG OBanbHOro Kpyra, TO MOXHO paccumTarh YMCno WnndoBanbHbIX KPYroe, KOTO-
pble MOryT GbiTh 3aMeHeHbl B Te4eHne pabouero Hs, aHarnormyHo TOMY, Kak 9T0 NOKa3aHo B npumepe pasgena F.4.

E.5 Mpumep

Mpwn Nnpoknagke HXeHePHbIX COOPYKEHUN 30aHWMIN PaBOTHUK UCMONb3YET ABE PYYHbIE MALLMHbI. B MHCTPpYKUMSX Mo
aKcrnyaTaumm 3TMX MallMH NpuBeeHbl 3Ha4eHWsA BUGpaLNOHHON XapaKTepucTKU. XpoHoMmeTpax paboyero AHA BbINOM-
HeH He Obir, HO U3BECTHO, YTO B TEYEHUE OHS MPUMEPHO 2 4 paboTHUK paboTaeT co wTpobopesom n 14 — ¢ KOMBUHMPOBaH-
HbIM MOINOTKOM. [MONPaBOYHbIN MHOXWTENb ANA AaHHBIX MalWH HaxogaT m3 Tabnuusl E.1 (nockonbky wtpoGopes He
BXOAMT B 4YNCMNO MalWH, ykasaHHbix B Tabnuue E.1, TO ons Hero Mcnonb3yloT 3HauYeHWe MOMPaBOYHOrO MHOXMTE-
ns 1,5 — cm. Tabnuuy E. 1, npumedanue 2). Ha oCHOBe 9TUX AaHHbLIX NONyYaloT OPUEHTUPOBOYHYIO OLIEHKY SKBMBANEHTHOM
NonHow BuGpauuu.

3asBneHHbIN NapameTp . Opu1eHTUpOBOY-
MonpaBouHbI
Mawwura (B MHCTPYKUMK MO dKCnnyaTa- Cranpapt Hasi oLeHka
2 MHOXUTEb 2
uum), m/c Gy eq Mm/c
KoMOWHUPOBaHHBIN  MOMNOTOK
(pexumbl cBepneHust n oTGolikn) 7 [9] 2 7-2=14
LWtpo6opes 4 — 1,5 4.15=6

JnuTeneHOCTb BUBPaLMOHHOTO BO3AENCTBUS MOXHO OLEHUTB, B3SIB 3HAYEHNE OTHOCUTENBHOMN AN TENBHOCTY BO3-
pencteus, pasHoe 20 %. MonyyeHHy10 oL eHKy CpaBHMBAIOT C TUMWYHBIM 3HAYEHUEM AN HOPMarbHbIX YCIOBUIA NpUMeHe-
Hus no Tabnuue E.2.

OugeHka BpeMeHH OnuTtensHocTb TunuyHas anuTens- OnutenbHocTb BO3aeN-
MawwuHa MCTONB30BAHUSA BosdeincTeus T | HOCTb Bo3aencTBUS T | cteua T, 4, npuHuMaemas
mallmnHel T, Y (20 %), 4 (no Tabnuue E.2) Ans pac4eTos
KOMOVMHUPOBaHHLI  MOMOTOK
(pexumbl cBEPNEHUs N OTGOWKK) 1 0,2 0,25 0,25
LWtpo6opes 2 0,4 0,5 0,5
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W3 gByx 3HaYeHWI ANUTENBHOCTM BO3AEUCTBISA AN KX A0ro MHCTpYMeHTa BeibpaHo HanbonbLuee, ucxoas us Toro,
YTO BbIMOMNHAETCS TONIbKO OPUEHTUPOBOYHAS OLeHKa BUOpaLMOHHOIO BO34ENCTBUS.
MockonkeKy Tenepb M3BECTHbI Kak NapameTp BuGpaunm, Tak U AnuTenbHOCTb BO3AENCTBUSA, TO MOXHO paccumtaTb
MHAeKC BUOpaLNOHHOW 3KCMO3ULMK COrMacHo 7.3.

MatumHa 8p, oq M/C? T u P u3 Tabnuupi 1 P u3 copmynei (2)
KoMBUHUpOBaHHbIM MOMOTOK (pexu- Mexgy 78 n 196
Mbl CBEPIIeHNA 1 OTGOMKK) 14 0,25 98
LtpoGopes 6 0,5 36 36
[MonHbIN MHAEKC BUBPALMOHHON SKCNO3UUMKN Py Mexay 114 n 232 134

MNonHbIi HAEKC BUOPpaLUOHHON akcnosuumm npesbiwaeT 100, HO MHOrO MeHee 400, T. . NOPOr NpeaynpexaeHns
NnpeBbILLeH, HO NpedenbHO AOMNyCTUMOE 3HayeHue elle Aaneko He AocTurHyTo. PabotogaTtenio Heo6xoAuMo NpUHATL
Mepbl M0 CHKEHWIO pUCKa, CBA3aHHOIO C Bo3aencTBmem Bubpauum, 4o MuHMmyMa. Paboune, nogeepraiowmecs Bo3nei-
CTBUWIO Takol BUBpaLum, AOMKHEI MOABEPraThCs PErynsapHbLIM MEAWLMHCKUM 06GCneoBaHusAM.
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MpunoxeHne F
(pexomenayemoe)

OueHka BM6p3LWIOHHOI7I JKCNO3ULUU 3a CMeHy AnA nHeBMaTU4eCKUX MalluH

F.1 OG6wme nonoxenunn

ﬂ]’lﬂ NnHEBMAaTU4YECKUX MAaLLUVH NpakTu4eCKn HEBO3MOXXHO NONy4YnTb pac4e€THbIM METOAO0OM «TOYHYIO» OLEHKY Bu6pa—
LIMOHHOTO BO34eNCTBUS HA KOHKPETHOIO onepaTopa B KOHKPETHbIN pabounii ieHb BCreiICTBUE LLIMPOKOTo pa3bpoca 3Haue-
HUIA KaK ANWTEeNbHOCTU BO3AEWCTBUS,, Tak U AelcTBylowen Bubpaumm B pasHble pabouve aHu. Ho ucnonb3oBaHve
3asiBNeHHON BUOPAUNOHHON XapaKTEPUCTUKU B COBOKYNMHOCTU C OLEHKON ANUTENbHOCTU BO3AEMCTBUS NO3BONSAET NOmny-
YUTb OPUEHTUPOBOYHYIO OLEHKY BUBpaLMOHHOIo BO3feiCTBMS. B HacTosiIlem NpunoXxeHum npeacraBreHbl peKoMeHaa-
LUUM MO NOCTPOEHUIO TAKOW OPUEHTUPOBOYHON OLIEHKM.

F.2 OpueHTUpOBOYHAA OLEHKa NapameTpa BUbpauum B peanbHbIX YCIOBUAX NPUMEHEeHNA MaLllvH

B HacToAweMm pasgene gaHbl pekomeHAaUum, Kakum 06pas3om Ucrnonb3oBaTb MHoOpMaLumio, NpeaoCcTaBsiemMyto U3ro-
ToBUTENneMm, B hopme 3asBNeHHON BUOPaLMOHHON XapaKTEPUMCTUKN UMK B BUAE JOMNOINHUTENBHBIX CBEAEHUI O MalLUHe.

BHavane cMOTpSAT, €CTb NN B CONPOBOAUTENLHON JOKyMEHTaUMW CBeZieHUs1 0 BUGpaumm, Habriiogaemon B peanbHbIX
yCrnoBUAX NpUMeHeHNA MawwuHbl. Ecnn Takas nHdopmaums ectb, TO NPOBEPSIIOT, COOTBETCTBYIOT NN NPUBEAEHHbIE AaH-
Hble NpegnonaraemMsiM yCnoBusM NPUMEHeHNs MalluHbl. [1py NONOXMTENbHOM OTBETE Ha AaHHBIA BONPOC NPUBEAEHHbIE
OaHHblE B COBOKYNHOCTU C OXXaaemMbiMU OANNTENbHOCTAMU B03,C|el710TBMF| Bu6pau,vw| UCNonb3yloT HENOCpeaCTBEHHO ANA
OLEeHKN BUOpaLMOHHOIO BO3QENCTBUSA.

Mpwn OTCYTCTBUM TAKMX [ONONMHUTESNbHBLIX CBEAEHUIA A5l OLEHKM MCNOMb3YI0T 3asiBIIEHHYI0 BUOPaLMOHHYI0 XapakTe-
pUCTUKY. Takyto OLeHKY MOXHO cunTaTh Becbma NpubnuantensHon. Ecnu npy 3To0M okaxeTcs, UTo onepaTop ¢ 6onbwomn
BEPOSTHOCTBIO ByAeT nogBepraTbcsi BO3AeNCTBUIO BUBpaLmu, npesblwatoLein Nopor npeaynpexaeHusi, To pabotogartens
MOXeT NGB0 NPVHATL MePbI MO CHKEHW IO BO3AENCTBUS, Hanpumep, BbiIGpaB MalwmnHbl ¢ Gonee HU3KUM ypoBHEM BUGpauum,
nn60 NPOBECTU JONONHUTENbHbIE UCCNEA0BaHNSA ANsl yTOUHEHUs), ByaeT Ny nopor npeaynpexxaeHnsi AeNCTBUMTENbHO Npe-
BblleH. Takue uccnegoBanusi o6bMHO TpebyoT npoBeaeHnn namepernnin eubpaummn Ha pabouem mecte. B Tabnuue F.1
npveegeHa MHoPMaLusi 0 TOM, Kakum 06pa3omM MOryT GbITb MCNONb30BaHbI 3asiBNEHHbIE BUDPaALMOHHbIE XapaKTEPUCTU-
Kn. Heobxogumo nmeThb B BUAY, YTO CTaHZapTM3OBaHHbIE UCTbITaTENbHbLIE KOALI MO BUOpaumu nognexat peryrnsipHoMy
nepecMmoTpy B Lensix 6onee TOUHOroO CormacoBaHms 3asiBseMblX BUBpaALMOHHLIX XapaKTePUCTUK C peanbHbIMU YCIOBUS-
MW MPUMEHEHUsI MalLMH, NO3TOMY PeKoMeHAaUun Mo NCMNoMb30BaHW 0 3asiBNEHHbLIX BUOPaLMOHHbIX XapaKTePUCTUK OTHO-
CATCA TOMBKO K TEM pedaKLUsaM 3TUX CTaHAAPTOB, YTO yKka3aHbl B bubnuorpadum.

Tabnwuuya F.1— WcnonbaoBaHne 3asiBNeHHON BUBPALMOHHON XapaKTepUCTUKM NMHEBMATUUECKUX MaLLUMH AN OLEHKN
BUOpaLMOHHOIro BO3AeNCTBISA

HcnbiTa- Ucnonb3oBaHue ans opu-
MawwnHa TenbHbIA Ycnosua nensitaHun Karero- PeankHoe pabouee €HTUPOBOYHOW OLEHKM
pusi 3apaHue .
Kon BO3fencTBUA BUGpauumn
KnenanbHbii Mo- Harpyxenve no- | 2, B, Knenka YMHOXUTb Ha 1,5
NOTOK IMOTUTENEM  3HEpruu Py6ka
PybunbHbili - Mo- [25] CO CcTanbHbIMK LWapu-
NTOTOK Kamu 2,B, 1 3auncrtka YMHOXUTb Ha 2
unm 2, OTcnamBaHune
B, I1? Npyroe
BypunbHbIi  MO- Ceeprienne otBep- | 1, B, I bypenne YMHOXWTb Ha 2
NOTOK [26] ctuii B 6eToHHoMm 6no- | 2, B, I Opobnexve
Mepdoparop Ke
LWnudhosansHasn CeobogHoe Bpa- | 3,B,1 YrnoBble u BepTU- YMHOXUTb Ha 1,5
MallMHa CO BCTaB- WeHne ¢ 3aJaHHOM KarnbHbleé  MalUWHbI
HbIM AUCKOM [27] CKOPOCTLIO MPU Harpy- pes3ka unu wrnvgosa-
XEHUN aniOMUHUEBbLIM Hue
anckom ¢ aucbanas- Mpamble  Mawm-
COM HbI: WwWnudoBaHne
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Ha ans obpaboTku
wTamMros

MHCTPYMEHTOM C MU3-
BECTHbIM AucbanaH-
coM

HOW roNoBKOM

UcnbiTa- Mcnone3oBaHue anst opueHTU-
- . PeanbHoe pabouee _ .
Malumna TeNnbHbIU YenoBus UcnbiTaHU KaTeropvm sanaHue POBOYHOU OLIEHKN BO3OEUCTBUA
Kkon Bubpauuu
Jlom [28] HarpyxeHvne no- 2,B, 1l PaspyweHne YMHOXUTb Ha 2
Monotok  gns IMOTUTENEM 3HEPIUN GeToHa
CTpOUTENBHBIX pa- CO CcTanbHbIMK LLa-
60T pUKamu PaspyweHne YMHOXUTb Ha 1,5
acthanbta
MalwwuHbl ¢ aHTUBUOpa-
LIMOHHBIMM PYKOATKaMM 3a-
YacTylo YyBCTBUTENbHbI K
curne Haxatus. [nsa Takmx
MaLLWH NPUBEAEHHbIE 3Ha-
YeHUs cnpaBeanuBbI TONb-
KO Mpu NpUNoXeHuum cvn
HaxaTtusi, COOTBETCTBYIO-
WMX pEeKOMEeHJauusiM Mn3-
rotToBUTENs
YpapHsiii 6yp [29] YgapHoe Oype- 2,B,1 YpapHoe 6y- YMHOXWTb Ha 1,5
HVe peHne
YaapHbli ranko- HarpyxxeHnue cne- 3,B,1 3arsikka YMHOXUTb Ha 1,5
BepT uManeHbIM  YCTPOWA- 6onToB
MMnynbCcHbIN CTBOM
rankoBepT [30]
TpeLweTouHbIN
BUHTOBEPT (Wypy-
noeepT)
Monupoeanb- MonuposaHne 2,B,1 Monuposa- YMHOXUTb Ha 1,5
Has MawuHa (wnundosaHue) Hue
Kpyrnownudo- cTarnbHOW  MoBepx- Bpawarens-
BanbHasA MallUuHa HOCTU MO 3aAaHHOM Hoe wnudosa-
Op6uTancHasn TPaeKkTopun  ABWXKE- Hue
wnucoBanbHasi [31] HUSI C 3adaHHOW Cu- Op6GuTans-
MaLmHa nov  Haxatua u Hoe wnudosa-
Op6utans- 3agaHHbIM abpasue- Hue
HO-BpaLLaTenbHas HbIM MaTepuanom OpbuTtans-
WwnundoBanbHas HO-BpalaTenb-
MalumHa Hoe
wnudgosaHme
TpambGoBka [32] TpamboBka Bcne- 2,B,1 TpamBoBka YMHOXUTE Ha 1,5
HEeHHoro marepvana
Bblpy6Hble HOX- OTtpesanne nuc- 2,B,1l OTpesaHve YMHOXMTb Ha 1,5
HUUbI [33] Ta MeTanna nucta mertanna
HoxeBble HOX-
HUUbI
MawwnHa  ans 3abuBaHne kpe- 3,B, 1l 3abuBaHue YMHOXUTBL Ha 1,5
3abuBaHus  Kpene- [34] nexa B AepeBoO Kax- Kpenexa  Kax-
xa asle 3¢ able 3¢
Muna O6pabGoTka nunc- 2,B,1 O6paboTtka YMHOXUTBL Ha 1,5
HanunbHuk [35] Ta gepeBa unu ctanm Aepesa unu crta-
n
Yrnoesas matuu- CBobGogHoe Bpa- 3,81 O6paboTtka YMHOXUTBL Ha 1,5
Ha ans o6paboTku leHne ¢ 3agaHHON BpalllaoWwmmes
LWTaMNoB CKOpPOCTBIO MpW  Ha- HaNUMbHUKOM
Mpsimas mawwwm- [36] rPY>KEHUW BCTaBHbIM Wnu wnudoBanb-
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Oxkonyanue mabnuust F.1

HcnbiTa- Ucnonb3osaHue ans opueHTu-
- . PeanbHoe pabouee - .
MaiumHa TeNnbHbLIA Ycnosusi ucnbiTaHu KaTteropus sapanme POBOYHOWN OUEHKU BO3AEUCTBURA
Koa Bubpauun
3auncTHbIN Ny4- Harpyxenve no- | 3, B, 1l 3aunctka YMHOXUTb Ha 2
KOBbIA MOMNOTOK rMoTUTENeM SHeprum wnm 3, CBapHbIX LWBOB
UHcTpymeHT [37] CO CTanbHbIMK LWa- B, I?
ansi obpaboTkn pykamm
KaMH$

a) B 3aBUCMMOCTYN OT KOHCTPYKLMM MOXET BbITb MpumeHeHa kaTteropwsi |l

b) Korna uHTepBanbl Mexay yaapamu MeHee 3 ¢, To ANnsl OLEEHKU BUGPaLIMOHHOTO BO3/EHCTBUSI MCMOTb3YIOT 3HAaYe-
HWe AnuTenbHocTU Bo3gencTBusi T, 4, onpegensiemoe no dopmyne T = (N/5000) 4,2, rge N — 4ncno KpenexHbixX
CPeACTB, 3abUTLIX 3a CMEHY.

MpnmevyaHwns

1 Ecnu M3roToBuUTErNb 3asBUI, YTO 3HAYEHWUE SKBMBANEHTHOM NOMHol Bubpauumn mexnee 2,5 m/c2, To Np1 UCcnonb3o-
BaHuu Tabnuubl F.1 cnegyet cumtaTb ero paBHbim 2,5 m/c2.

2 [ns malwwuH, He yka3aHHbIX B Tabnuue F.1, cnegyeT ncrnonb3oBarth NOMPaBoYHbIA MHOXUTENb HE MeHee 1,5.

3 O6bsicHeHWe aaHHbIX cTonbua «Kateropusi» Tabnuubl F.1 npuBeaeHo B npunoxexuu C.

4 [laHHble Tabnuubl MOXHO MCNONb30BaTh TOJILKO B TOM Cly4vae, ecriv pyka onepatopa Bo Bpemsi paboTbl He Haxo-
OVTCS B KOHTAKTE CO BCTABHLIM UHCTPYMEHTOM Unn 06bekTom 06paboTku.

F.3 YnpouweHHbIN MeToA OLleHKN ANINTENbHOCTU BO3AEeNCTBUA

YcnoBusi NpogeCCMOoHanbHOro NPUMEHEHUS MHEBMATUHYECKMX MALLMH O4eHb Pa3HO06pasHbl, YTO HE JaeT BO3MOX-
HOCTb YCTaHOBUTB AM1s1 HUX TUMWYHbIE ANMTENBbHOCTY BO3AeNCcTBUS BUOGpauun. AnutenbHOCTb BO3AENCTBUS B KX 0M CIy-
Yyae gornkHa 6bITb oueHeHa oTaenbHO. [Ans rpybeiX oueHOK MOryT 6bITb MCNONB30BaHbI YNPOLEHHbIE METOAbI.

Mockonbky Anst NTHEBMaTU4eCKUX MalLUMH BpeMsi BO3AENCTBUSA NPAKTUHECKN COBNAAaeT Co BpEMEHEM yaepXKaHus
NMyCKOBOIO yCTPONCTBA, TO OAUH M3 YNPOLLEHHbIX METOAOB COCTOUT B criegytowem. A3mepsioT Bpems HaXxkaTusi Ha NyCKOBOe
YCTPOWCTBO A0 N3HOCa WNMOBanbHOIo Kpyra, Nocne Yero yMHOXaloT 3TO BPEMS Ha KONMUYECTBO WG OBanbHbIX KPYroe,
UCMNONb30BaHHbIX B TeYeHne paboyero gHs. B ycnoBusix NOTOYHOrO NPOM3BOACTBA ONPeaensioT Bpems yaepKaHus nycko-
BOIO yCTPOWCTBa AN NPON3BOACTBA O4HOW e4UHMLbI NPOAYKLMUK, NOCIIE Yero YMHOXaI0T 3TO BPEMSI HAa KONTMYECTBO eAUHNL,
NpoAyKUMK, NPOU3BE4EeHHbIX B Te4eHMe paboyero aHs.

F.4 Mpumepsl
F.41 Npumep1

BepTukanbHyio WWNMGOBanNbHYO MalVHY NPUMEHSIIOT Ars 3a4MCTKM oTnMBoK. OnepaTtop ucnonbayet 180-munnu-
MeTpOBbIii WMOBaNbHbINM KPYr C YTOMMEHHbIM LIEHTPOM. 3asiBeHHOe 3HaueHne napameTpa Bubpauum — 5,2 mm/c2.
[aHHoe 3HaveHre 6bIno Nony4eHo B Xo4e UcnbiTaHui no [27].

3asiBNeHHbI NapameTp .
Monpasounbiii | OpneHTUpoBoYHas
MawwwuHa (B MHCTPYKUMU NO IKCNIyaTa Cravpapt MHOXUTEND oueHKa a,, ... M /c2
uun), m/c? ’
BepTtukanbHas wnndo-
BanbHasi MaluMHa (Pexum Lwnu-
hoBaHNsi NOBEPXHOCTN) 52 [27] 1,5 52.-1,5=7,8

McecnegoBaHus nokasanu, 4to 3a pabouyio Hegenio oneparop UCNosb3yeT AeCATb WMdOoBanbHbIX KPYroB CO cpea-
HUM BPeMeHeM UCNONb3oBaHUsi 0gHOro kpyra — 1 u. Takum o6pa3som, cpeaHsis AnNUTeNbHOCTb BUGPaLMOHHOTO BO3aemn-
CTBUSA 32 CMEHY — 2.

Mo n3secTHbIM 3HAaYEHNsIM NapameTpa Bubpauum u AnMTenbHOCTbL BO3AEWCTBUS paccumMTbiBaloT MHAEKC BUGpaum-
OHHOWM 3KCNO3numnKn cornacHo 7.3.

Maumna 8y o MIC? T, u P u3 hopmynei (2)
BepTtukanbHan wnudoBanbHasi MalwmHa 7,8 2 243
MonHbI HAEKC BUGPALMOHHON 3KCno3uuMmn Pg, 243

MonHbIn nHAEke BUGpaLMOHHON 3kcnoauumm npeBbiwaeTt 100, HO 3HauUMTeNnbHO MeHee 400. Mo dopmyne (3) unu,
MCMOnb3ys PUCYHOK 1, UHAEKC BUOpaLMOHHON 3KCNo3uumm 243 moxeT 6bITb NepecynTaH B 3HaveHne BUGpaunoHHOM aKkcno-
3numm 3a cMmeHy A(8), uto gaet 3,9 m/c2. Mopor npegynpexaeHns NPeBbIWeH, HO NPeAenbHO A0NYCTUMOE 3HAYEHUE eLe
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Aaneko He 4ocTUrHyTo. Takum obpasom, onepartop ¢ 6onbLUoN BepoATHOCTLIO ByAeT nogsepraTbca BO3AeUCTBMIO BUGpa-
LUK, 3HAYEeHWE KOTOPOW NEXWT MeXy [ABYMsi MOPOroBbiMM 3HaYeHUsiMu. JTo TpebyeT OT paboTtogartens nNpuUHATHSA
COOTBETCTBYIOLLMX Mep.

F.4.2 Mpumep 2

Taxe pabouas onepauusi C UCNONb30BaHUEM aHANOTNMYHON MALWHbI, HO C 3asIBITEHHbIM 3HaYeHnem napameTpa Bu6-
pauvm 1,3 mic2.

3anBneHHbI NapameTp
Maiumna (B MHCTPYKLUMM NO 3KCNNyaTa- Cranpgapt
umm), mic?

MonpasouHbiii | OPUeHTUpoBOYHas
MHOXUTENb | OUGHKA &y mic?

BeptukanbHas wnudoBansHasa ma- | 1,3 (cornacHo npumeva-

wuHa (pexum wnudoBaHus noBepx- | HUI0O 1 k Tabnvue F.1 ans 2,5-1,5=3,75,
HOCTH) pacuyeToB Mcnonb3yoT OKpYrnsAlT
3Ha4eHue 2,5) [27] 1,5 no 3,8

HanHan mawmnHa 6onee MowHas, U ANs Hee NoNy4eHo 3HavYeHne 4NUTENbHOCTU BO3AeNCTBUSA, paBHoe 1,5 u.
Mo n3aBecTHbLIM 3HAYEHMSIM NapaMeTpa BUGpauuy U ANUTeNbHOCTL BO3AEWCTBUS PACCHUUTLIBAIOT MHAEKC BUBpaUMoOH-
HOW 3KCMo3uuum cornacHo 7.3.

Mawmna By, eqr mic? T,y Pz 13 dopmynb: (2)
BepTtukanbHasi wnudoBanbHasi MawmnHa 3,8 1,5 45
MonHbIn Haekc BUGpaLMOHHOM akcnosvuumn P, 45

MonHeIl nHaEKC BUBpaumoHHOW akcnoanumn meHee 100. Mo dopmyne (3) nu, ncnonb3ys pUCyHok 1, 3ToT napameTp
MOXET 6bITb NepecunTaH B 3HaUYEHUE BUBPALIMOHHOM SKCNo3nuumm 3a cmeny A(8), uto gaet 1,7 m/c2. ITOT OPUEHTUPOBOY-
Hblll pacyeT NokasbiBaeT, YTo BUOpauus, BO3genNCTBYIOWAn Ha onepaTopa, ¢ bonblol fonen BeposiTHOCTH He TpebyeT
NPVHATWA Kaknx-nmbo cneumarnbHbIX Mep.

F.4.3 MNMpumep 3

Ins onepauum wWnudoBaHUsi NnapamMmeTpel T Xe, 4To U B npumepe 2. Ho B TeveHne pabovero gHs onepartop UCnosb-
3yeT Takke pyBrIIbHBINA MOMOTOK, 45 KOTOPOro 3asiBNEHHOE 3HauYeHue napameTpa Bubpaummn coctaensiet 10 m/c2.

3asiBneHHbIN napameTp
Mawwuna (B UHCTPYKL MK MO SKcnnyaTta- CrangapT
uuu), mic2

Nonpagoubii | OPUEHTUPOBOHHAS
MHOXWUTeNb | OLEHKA &, s mic?

BeptvkaneHasa wnudosaneHas ma- | 1,3 (cormacHo nprmeva-

WwuHa (pexum wWnndoBaHusa noeBepx- | Huo 1 k Tabnuue F.1 ans 25-1,5=3,75,
HOCTW) pacyeToB MCMONb3yoT OKpyrnswT
3HaveHue 2,5) [27] 1,5 0o 3,8

PybunbHbli MONOTOK (pexum 06-
py6kn) 10 [25] 2 10- 2=20

OnepaTtop ouiwaet 30 OTNMBOK 3a CMeHyY, U cpeaHee BpeMsi paboThl C 04HON OTNMBKOW cocTaBnsaeT 1 MvH. Takum
06pasom, 4nMTenbHOCTb BUGPaLMOHHOIO BO3AEnCTBUSA 3a cMeHy — 0,5y,

Mo n3BeCTHBIM 3HaYEHWAM NapameTpa BUGpaLum 1 AnMTENbHOCTM BO3AENCTBUS pacCYMThIBaIOT MHAEKC BUOpaLMOH-
HOW 3KCno3nuMm cornacHo 7.3.

MawmHa 8p, oq MIC? T,u Pz 3 dopmynbi (2)
BepTtukaneHas wnudoaneHas mamHa 3,8 1,5 45
PyBunbHbIN MONOTOK 20 0,5 400
[MonHbIN MHAEKC BUBPALMOHHON 3KCNO3ULMKN Py 445

MonHbI MHAEKC BUBPaLMOHHOM 3KCNO3ULMK cywecTBeHHO npeBbiwaeT 400. Mo hopmyne (3) unu, cnonb3ys pucy-
HOK 1, 3TOT NapameTp MoxeT BbITb NepecunTaH B 3HaueHe BUOPaLMOHHON 3KCMOo3NLMK 3a cmeHy A(8), uTo aaeT 5,3 m/c2.
Onepatop nogeepraeTcs BO3geNCTBUIC BUOpaLMK BbilLe NPeaentHo 4onycTUMON. 3To TpebyeT oT paboTogaTens npuHsi-
TUS He3amMeaNUTeNbHbIX Mep MO CHKEHUIO BUBPaLMOHHOIO BO3AeWCTBIS.
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Bubnuorpadua

MalLUuHbI A4ns CeNbCKOro 1 NecHoro xo3ancTea. CaMoxogHble KOCUMKW, ynpaensie-
Mbl€ nayLwmm onepaTtopom. TpeGoBaHus 6e30nacHoCTM

Py4yHble MalwwuHbl. N3mepenusi Bubpauum Ha pykosaTke. MawwuHbl Ans necHoro
X03sancTBa 6EH3MHOMOTOPHbIE

MalLWHbI ANA NecHoro xo3siicTea. TpeboBaHusi 6830NacHOCTU M UCTIbITAHWSA MeXa-
HU3NPOBAaHHbIX CEKATOPOB Ha yANWHMTENbHOW WTaHre. Yacte 1. HCTpyMeHTbI,
OCHallleHHble ABMraTtenemM BHyTPEHHEro cropaHus

MalLWHbI ANA NecHoro xo3siicTea. TpeboBaHusi 6830NacHOCTU M UCTIbITAHWSA MeXa-
HU3NPOBAHHbLIX CEKATOPOB Ha yaANWHMTENbHOW WTaHre. Yacte 1. HCTpyMeHThI,
paboTaiowue oT paHUeBbIX O1IOKOB NMTaHUA

O6opyaoBaHne cagoeoe. PyyHble malwuHbl Ans NOoApeskn XMBOW M3ropoam ¢
BCTPOEHHbLIM NpuBogoM. TpeboBaHnst 6e30NacHOCTH

MaLluHbl OM151 CEenbCKOro M NEcHoro xo3ancTea. MUHKU-TPaKTOPbl C HABECHbLIMM
no4sogpeaamm U MOTOKYIIbTUBATOPbI, yNIPaBIsieMble MAYLWMM onepatopom. Tpe-
6oBaHus 6e30NacHOCTU

MawwHbl n 06opyaoBaHne cTpoutenbHble. MalWHb! pyYHble OTpe3Hble ¢ NPUBO-
[I0M OT ABMraTtensi BHyTpeHHero cropanusi. Tpe6oBaHus 6e30nacHOCTU M UCTbITa-
HUSA

MaLmnHbI ANA NOAPE3KN KPOMOK ra30HOB C KeCTKMMKW Hoxkamu. Onpeaenexus, Tpe-
6oBaHus 6830MacHOCTU U METOAbl UCTbITAHUN

MawwuHbl pydHble anekTpuyeckue. besonacHoCTb M MeTOAbl  UCMBbITAHWUIA.
YacTb 2—8. YacTHble TpeboBaHus K MorioTkam n nepdopatopam

MawwHbl pydYHble 8nekTpudeckue. besonacHoCTb M MeToAbl  MUCNbITAHWN.
Yacte 2—1. YacTHble TpeboBaHuA K CBEPNUMBbHBIM M YAAPHBLIM CBEPNUNbHBIM
MaLuMHam

MawwwHbl py4YHble anekTpuqeckme. besonacHocTe. YacTb 2—3. YacTHble Tpebosa-
HUAK LIJJ'IVId)OBaJ'IbeIM MawmHam CaﬁpaSMBHbIM,EWICKOM, LIJJ'IMd)OBaJ'IbeIM nnonwu-
poBanbHbIM MallMHaM AUCKOBOIO TUNa

MawwwHbl pydHble anekTpuyeckme. besonacHocTs. Yacte 2—4. YacTHele TpeboBa-
HWS K NONMPOBanbHbIM U LWNUMOBANBbHBIM MAlLMHAM HEAUCKOBOTO TUNA

MaiwuHbl pydHble anekTpuyeckue. besonacHocTb WM MeToabl  UCMbITAHUA.
YacTtb 2—5. YacTHble TpeboBaHusA K AUCKOBBLIM NUMam

MawwHbl py4Hble anekTpuueckne. besonacHoctb. Yacte 2—11. YacTHble Tpe6o-
BaHUsl K UIaM C BO3BPaTHO-NOCTyNaTeNbHbIM ABWXEHWEM NONOTHA (HOXKOBOYHbIM
nunam n no6avkam)

MawuHbl pydyHble anekTpuyeckme. besonacHocTs. Yacte 2—2. YacTHble TpeboBa-
HUS1 K BUHTOBEPTaM U y4apHbIM FrankoBepTam

MawwuHbl py4Hble anekTpuueckne. besonacHocTb. Yacte 2—13. YacTHble Tpe6o-
BaHWS K LENHbIM Nuram

MawwuHbl py4Hble anekTpuueckme. besonacHocTb. Yacte 2—15. YacTHble Tpe6o-
BaHUS K MalLIMHAM J151 OAPE3KU XUBOW M3ropoam

Be3onacHOCTb Py4HbIX 3MeKTpUYecknx mawuH. besonacHocte. Yactb 2—7. Yac-
THble TpeboBaHUS K pacnbiNIUTENAM HEFOPIOUUX XUAKOCTEN

MawwuHbl py4yHble anekTpuyeckme. besonacHocTs. Yacte 2—8. YacTHble TpeboBa-
HUS1 K HOXKHULIAM BbIPYGHBLIM M HOXEBBIM

MawwuHbl pydHble anekrpuyeckne. besonacHoctb. YacTte 2-8. YacTtHble TpeboBa-
HUS K pe3b6oHape3HbIM MaLLUMHAM

MawwuHbl pydHble anekTpuyeckue. besonacHoCTb W MeTOAbl  UCMbITAHUA.
YacTtb 2—14. YacTHble TpeboBaHus k pybaHkam

MawwuHbl pydHble anekTpuyeckue. beszonacHoCTb W MeTOAbl  UCMbITAHUA.
YacTtb 2—17. YacTHble TpeboBaHus k hpesepoBarbHbiM M 06pe3HbIM MaluMHam

MpuGopbl anekTpuyeckue GLITOBOrO M aHANOMMYHOTO Ha3HaveHus1. besonacHocTb.
Yactb 2—100. YacTHble TpeboBaHWs K CagoBbIM PYHHbIM BO3AYXOYBKaMm C NpuBo-
OOM OT CETU 3NEKTPUYECKOIO TOKA
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O6opynoBaHne cafoBoe. [a30HOKOCWITKM Y MaLLUHbI A1 NoApe3kn KPOMOK raso-
HOB 3IEKTPUYECKNE PYUHbIE U CAMOABUXYLLMECS, YNpaBrisiemMble MayLmMm onepa-
TOpOM

Py4Hble mawwmHbl. MamepeHnsi Bubpauum Ha pykosiTke. YacTb 2. MonoTku pyouns-
Hble U KrenarnbHble

Py4Hble mawuHbl. N3mepennsi Bnbpaumm Ha pykosiTke. YacTb 3. MNepdopaTopsbl 1
MONOTKM BypunbHble

Py4Hble mawmnHel. M3mepeHns BuGpauum Ha pykosiTke. YacTb 4. MawwmHbl wnugo-
BasbHble

Py4yHble mawmHbl. Mameperns Bubpauum Ha pykosTke. Yactb 5. beToHonomsl 1
MOIOTKM Ansi CTPOUTENbHbIX paboT

Py4yHble mawwuHbl. Mamepernsa Bubpaumm Ha pykosTke. YacTe 6. MalwwvHbl cBep-
NWNbHblE YaapHO-BpallaTernbHble

PyyHble mawwuHbl. Namepenus Bubpauum Ha pykositke. Yactb 7. ankoBepTsl,
LYPYMNOBEPTLI M BUHTOBEPTHI YAAPHbIE, UMIMYIbCHbIE U TPELLETOYHbIE

Py4Hble MawmnHbl. MI3mepeHns BuGpaumm Ha pykosiTke. YacTb 8. MalumHbl nonupo-
BarnbHble, KpyrnownugoeansHble, opbuTansHblie WwWnndoBanbHblie U opbuTans-
HO-BpallaTenbHble WndoBanbHble

Py4Hble MawuHbl. M3amepeHns BuGpaumm Ha pykosiTke. YacTe 9. TpamboBku

Py4Hble MawmHbl. M3amepenns Bubpaumm Ha pykosiTke. YacTb 10. HoxHMLbI BbIpY6-
Hbl€ U HOXEBblE

Py4Hble mawwuHbl. N3avepeHns Bubpaumm Ha pykosTke. Yacts 11. MawwuHbl ans
3a6VBaHV s KpENEXHbIX CPEACTR

Py4Hble mawwuHbl. Mamepenus BuGpaumm Ha pykositke. Yactb 12. Mnnbl HOXOBOY-
Hble, OUCKOBblE W MAasiTHWKOBbIE W HanWIbHWKU BO3BPaTHO-MOCTYNaTENIbHOIO
nencTBus

Py4Hble MawwnHbl. MIamepeHuns Bubpaumm Ha pykosiTke. YacTe 13. MawmnHb! wnugo-
BasbHble Ans 06paboTkuM LTaMMNoB

Py4yHble mawwuHbl. Mameperns Bubpauum Ha pykosiTke. YacTtb 14. HCTpyMeHTbI
ansi 06paboTKM KAMHSI M MOMNOTKU 3a4NCTHBIE MYYKOBbIE
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