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BeBegeHve

B npouecce paboTbl € pyyHbIMU MalLMHaMmK 060ro TMNa 1 ¢ NPUBOAOM /11060ro BuAa (3/1EKTPUYECKUM,
NMHeBMaTUYECKUM, TMAPaBANYECKUM, OT ABUTaTeNA BHYTPEHHErO CropaHus), Ha MalluHax ¢ pyyHbIM ynpasie-
HueM. nNpu obpaboTke Ha CTaHKax BPYUHYIO YepX1uBaeMbIxX AeTasieil Ha KUCTb 1 N1eyo onepaTopa MOXeT ne-
pefasaTbCcs 3HaunTenbHas Bubpauus. B 3aBucuMoCcTy OT BUAA U MecTa NpoBoAMMbIX paboT aTa Bubpauuns
MOXeT BO3[leicTBOBaTb Kak Ha OAHY PyKy, Tak 1 Ha 06e pyku cpasy, ABNSACb UCTOYHUKOM AMCKOMAOpTa U CHU-
Xas Npou3BOANTENBHOCTL TpyAa. Kpome Toro, yCTaHOBMEHO, YTO perynspHoe AmTenbHoe Bo3aelicTBue no-
KanbHOW BUGPaUuM MOXeT ObiTb NPUUUHOK 3aboneBaHWi, 3aTparvBatloLLMX pasHble OpraHbl 4YesioBeka:
KPOBEHOCHbIE COCY/bl, HEPBHYIO CUCTEMY, KOCTU, CYCTaBbl, MbilLbl, COEAUHUTENbHYIO TKaHb KUCTU 1 npefj-
nseybs.

CBsi3b MeXAy napameTpamu BUGpaLoHHOro Bo3aeincTeus (ero ypoBHeM, ANMTENbHOCTLIO, pacnpeene-
HWEM MO CNEeKTPY YacTOT) U pasBUTAEM TOrO WA MHOTO 3a60/1eBaHNA NOKa He CYATAIOT TOYHO YCTaHOB/IEHHO.
OfHako npvBefeHHbIe B HAcToAWEeM cTaHJapTe MeTO/bl OLEHKW, OCHOBaHHbIE Ha MeXAyHapoAHOM OrbiTe
NpaKkTUYeCcKNX NccnefoBaHnii n NabopaTopHbIX IKCNEPUMEHTAX, AO/MKHbI CNOCOOCTBOBATL CHUMXEHMIO pUCKa
nosiBNeHns y pabounx npodpeccroHanbHbix 3a60neBaHuil, 06yCnoBMeHHbIX AeliCTBMEM NOKabHO BMGpauum.
BmecTe ¢ Tem HacToAWMiA cTaHAapT He ycTaHaBnMBaeT Anana3oH «besonacHoli» Bubpauun — TpebosaHns
TMIMEHNYECKOro HOPMUPOBAHUA BUGPALMN AO/KHbI ObITb ONpefenieHbl B COOTBETCTBYIOLWMX AOKYMEHTax Ha
HaLMOHa/IbHOM YPOBHE.

Hactoswwmi ctaHgapT ycTaHasnveaeT 06Live Tpe6oBaHUs N0 NPOBELEHNI0 U3MEPEHUI 1 OLeHKe BO3-
[encTBNA nokanbHol BMOpaunn Ha yenoBeka. TpeboBaHMA K MU3MEPEHMWIO W OLieHKe BUbpauun Ha paboyem
MecTe oneparopa yctaHasnusaet NOCT 31192.2—2005.

Mo cpaBHEHWIO C MPUMEHEHHbBIM MeXAyHapoaHbiM cTaHaapTom NCO 5349-1:2001 B TEKCT HACTOALLErO
cTaHfapTa BHeCeHbl cnefyoLine nsMeHeHus:

- M3MeHeHa CTpyKTypa cTaHjapTa, Kak ykasaHo B npuioxeHuun G. MNpun 3ToM UCK/II0YEHBI MasiouHopma-
TUBHbIe pa3gensl E.5 «flononHutensHas nHdopmaumsa» n F.8 «3nugemmonornyeckan nHopmaums»;

- B pasgene 2 mexayHapofHble cTaHAapTbl 3aMeHEHbl COOTBETCTBYIOLLMMU MEXroCyAapCTBEHHbIMMY,

- AvanasoH yacToT (B pasfene 1vganee), B KOTOPOM NPOBOAAT OLEHKY BO3Ae/CTBUS TIOKaNbHOW BUGpa-
Lun. onpefeneH yepes nocnefoBare/lbHOCTb TPETbOKTaBHbIX. @ He OKTaBHbIX MOJIOC, W. KPOME TOro, ykasaH
NOJIHbI Anana3oH nsMmepenuii (5,6— 1400 Iy);

- TPYAHOBbLINONHWMOE TpeboBaHne n3mMepeHuns cunbl obxearta B 5.3 3aMeHeHO pekoMeHaauneil;

- B 5.4 npuBegeHa copmyna (1) Ana NOACHEHWA NpoLecca BblUMC/IeHUS CpefHeKBaAPaTUYHOIO 3Have-
HUA KOPPEKTUPOBAHHOIO BUOGPOYCKOPEHUS;

- B 6.3 oueHka HeonpegeneHHocTW onpeaeneHus 3HadeHuss A(8) B 10 % 3ameHeHa CCbUIKOW Ha
FOCT 31192.2—2005. 4yT06bl NCKTIOUNTb pacXoXAeHue mMexay aTMmMu ABYyMs cTaHgapTamu;

- 13 6ubnmnorpaun UCKIOYEHbI CCbINIKA HA HEKOTOPblE HEBBEEHHbIE MEes3yHapoaHbIO U pernoHarsnb-
Hble cTaHAapTbl, a TakkKe 3apybexHble nuTepaTypHble UCTOYHUKM, AOCTYMN K KOTOPbIM 3aTpyHEH.



FOCT 31192.1—2004
(VICO 5349-1:2001)

M E X T OCUVY A4APGC CTUBETHH®bB 1 CTAHOAPT

Bubpauus
W3MEPEHWE JTOKANTbHOW BUBPALIMW N OLIEHKA EE BO3JENCTBUA HA YE/OBEKA
YacTtb 1
O6Lwue TpeboBaHuA

Vibration. Measurement and evaluation of human exposure to hand-transmitted vibration.
Part 1. General requirements

[ata BBegeHna — 2008—07—01

1 O6nacTb NpUMEHEHUS

HacTosAwwii cTaHAapT ycTaHaBnvBaeT obLie TpeboBaHWA Mo U3MEPEHWIO N NpeAcTaBNeHnio pesybTa-
TOB M3MEPEHUIi NokanbHON B1bpauuy B TpeX B3aMMHO OPTOrOHasIbHbIX HanpasneHnsx. Onpeaenexbl hopma
YacTOTHOW Koppekuun (npunoxeHve A), NpUMeHsemas Npu OLeHKe BO3AeNCTBMA N0KanbHOU BuGpaLuu, un
OCHOBHOI napameTp 3,87? 8) unn A{8) (cm. pasgen 4). Ucnosib3yeMblii 4711 HOPMUPOBAHMSA BUOPALIMM HA HaUW-
OHasIbHOM YpoBHe. MoslyyaemMble OUeHKM MOryT ObiTb MCMONb30BaHbl 415 NpeAcKka3aHus HeraTuBHbIX addek-
TOB BO3AElCTBMA /TI0KaNbHOWM BMOpaLuy B gnanasoHe yactot 5.6—1400 Iy (1. e. AuanasoHe, NOKpPbIBAEMOM
nocnegosaresibHbIM HA60POM TPETLOKTaBHbIX NOIOC C LLleHTpasibHbIMK YacToTamu oT 6.3 go 1250 I'y).

HacTtoswwmii ctaHgapT pacnpocTpaHsaeTcs Ha BCe BuAbl BUbpauun: nepnogmyeckyto, ciyJainyto, nepe-
XO[Hble npoLecchbl

MpunoxeHve B cogepXxuT cnpaBoyHble CBEAEHNS O XxapakTepe BAVAHUA /TOKaNbHOW BUGpaumn Ha 340-
poBbe yenoseka, a npunoxeHne C — HEKOTOPbIe OPUEHTUPOBOYHbIE COOTHOLLEHNS, ONpefensioLue 310 B/u-
aHne. B npunoxenun D npepcTaBneHa uvHgopmauus o dpaktopax, KoTopble MOryT okasaTb B/MSHME Ha
BOCMPUATVE YeNOBEKOM /I0Ka/IbHOW BMbpauuun, a B NpuaoxeHun E fgaHbl HEKOTOpble pekoMeHAauun no npo-
hunnakTnyeckum MeponpuaTUaM A5 ocnabneHns HebnaronpusaTHOTO BO3AENCTBUS 10KanbHOW BuGpauun. B
npunoxexnn F faHo pykoBoACTBO No c60opy MHcopMaL My 0 BO3AEWCTBUN N10KaNbHOW BMOpaLMK, YTO MOXET
Cnoco6CcTBOBaTbL NPOBEAEHNIO Aa/TbHEALLMX PaboT No CTaHAapTU3aL MM 1 HOPMUPOBAHMIO B AaHHOI 061acTu.

2 HopmaTuBHbIEe CCbIIKN

B HacTosiLem cTaHfapTe UCNoMb30BaHbl HOPMAaTUBHbIE CCbINIKM Ha CneaytoLlmne MexrocyjapcTBeHHble
cTaHfapTbl:

FOCT 12.1.012—2004 Cwuctema cTaHgapToB 6Ge3onacHoctu Tpyga. BubpaunoHHas 6e3onacHoCTb.
O6wue TpeboBaHUs

FOCT WNCO 5348—2002 Bubpaums un ypap. MexaHuyeckoe  KpenneHue akcenepomeTpoB
(MCO 5348:1998. OT)

FOCT NCO 8041—2006 Bubpauus. BosgeiicTBue Bubpaumn Ha uvenoseka. CpeactBa U3MepeHWid
(NCO 8041:2005. HOT)

b BAusiHMe Ha 340poBbe YenioBeka UMNY/bCHONM BUGPaLMK M3yYeHO HeAoCTaTouHO. Mpu HEOBX0AMMOCTM HacTos-
LWWii cTaHAAPT MOXHO WCMO/b30BAaTh U A/ OLEHKU BO3A4EACTBUS B (DOPME MOBTOPSIOWMXCS YAAPOB, HO CleAyeT YuuThl-
BaTb. YTO MPW OAMHAKOBbIX KOJIMYECTBEHHbIX OLEeHKax 3dekT BO34elCTBUA /IOKaNbHOW BUGPALMN HA COCTOSIHWE 3[0-
poBbsi MOXeT 6biTb pasHbiM B 3aBUCMMOCTM OT BuMAA BubGpauwu. Kpome TOro, B C/Ayyae MMNY/NbCHOW BMGpaLuu
(NepexofHbIX NPOLECCOB), Kak NPaBuIo, BoO3pacTaeT HeonpeAe1eHHOCTb OLLeHOK NapamMeTpoB.

M3paHue opuumnansHoe
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FOCT NCO 10819—2002 Bubpauusa n ygap. Metod n3MepeHUss U OUEeHKN nepefaToqyHoi yHKLMK
nepyartok B o6nactn nagoHn (MCO 10819:1996. HOT)

FOCT 17168—82 ®unbTpbl 3/1EKTPOHHbIE OKTaBHbIE U TPETbOKTaBHble. ObLyMe TexHuYeckne Tpebosa-
HMA 1 MeTodbl ucnbitaHuini (M3K 61260:1995. NEQ)

FOCT 24346—80 Bubpauus. TepmuHbl 1 onpegenenus (MCO 2041:1990. NEQ)

FOCT 31192.2—2005 (MCO 5349-2:2001) Bubpauus. MamepeHune nokasbHOl BUGpaLun 1 oLueHka ee
BO3feNcTBnA Ha u4enoseka. YacTb 2. Tpe6oBaHUs K MPOBEAEHMIO W3MePeHWii Ha pabounx mecTax
(NCO 5349-2:2001. MOD)

MpumeyaHune — Npy NoNb30BAHUN HACTOALMM CTAHAAPTOM LeNecoo6pasHo NpoBepuTb AelicTBUE CCbINoY-
HbIX CTAHAAPTOB MO yKasaTeso «HaunoHabHble CTaH4apThl», COCTaBIEHHOMY N0 COCTOSIHMIO Ha 1 AHBapA TeKyLlero roaa,
1 N0 COOTBETCTBYIOLMM MH(DOPMALMOHHBIM yKasaTesnsim, ony6/IMKoBaHHbIM B TEKyLLeM rogy. Ecnu ccbinoyHblii ctaHgapT
3aMeHEH (M3MEHEH), TO NPW NOJIb30BaHUN HACTOSLWMM CTaHAAPTOM C/ieflyeT PYyKOBOACTBOBATHCS 3aMEHSOLWMNM (UI3MEHEH-
HbIM) CTaHAAPTOM. EC/N CCbINIOYHBIN CTaHAAPT OTMEHeH 6e3 3aMeHbl, TO MOJIOXKEHMe, a KOTOPOM fJaHa CCblfika Ha HEro,
NPUMEHSIETCSA B YaCTW, HE 3aTparuBaoLLeii 3Ty CCbisky.

3 TepMuHbI 1 onpeaeneHns

B HacTosLweM cTaHaapTe npuMeHeHbl TepMuHbl no FOCT 12.1.012. TOCT UCO 8041 1 FOCT 24346. He-
KOTOpble MeAULMHCKME TEPMUHBI 419 YA06CTBa NO/b30BaHNA NpUBeeHbl B NPUIoXeHUn B.

4 O603HavyeHus

B HacTosAwem cTaHfapTe NPUMeEHeHb! crefytolme ycroBHble 0603HaYeHNs.
3/1,(0"— MrHOBEHHOE 3HayeHue KOPPEKTVPOBAHHOIO BUOPOYCKOPEHWS B OLHOM HanpasieHun
[elicTBMA NokanbHOl BUOPaLUM B MOMEHT BpEMEHH t, M/C2;
alln— cpefHekBagpaTMyHOE 3HauYeHWe KOPPeKTUPOBaHHOrO BMGPOYyCKOpeMusa B OAHOM Hanpas-
NeHun aeiicTBusl nokanbHol Brubpauum, m/c2:
as, *ahw eahw — 3HaueHue m/c2, B HanpaB/ieHWN OCeli X, y U Z COOTBETCTBEHHO;
ahv— nosHoe KoppekTnpoBaHHOe CpefHeKkBagpaTUyHOe 3HayeHne BMOPOYCKOpPeHWus, M/C2; aTa
Be/IMUMHA npeacTasnseT coboil KopeHb U3 cyMMbl KBaapaToB alwno BceEM TPEM Hanpas-
NleHnAaM n3MepeHns smbpauum;
anwxq B»2l— BMOpaLMOHHAA 3KCNO3ULMSA 3a CMeHy (MonHas BUbpaLus, aHeprusa KoTopoii akBMBaneHTHa
3Heprum 8-yacoBoro Bo3geicTeuns), mM/c2;
D — cTaxeBoe Bpemsi 06LLero Bo3aeicTeus Bubpauuu, net;
T— obLwee Bpems BO3AeliCTBMA BUGpaLn arnve TeYeHre CyTokK;
70— 6a30BO€ 3HauYeHMe BPeMEeHHOro uHtepaana B 8 4 (28800 c):
Wfi — chopma 4yacTOTHOI KoppeKumn ANs NoKasbHOW BUGpaLum.

5 WN3mepeHne nokasibHOI BMbpaumm

5.1 O6wue NonoxeHus

MeToz OLeHKN, YyCTaHOB/EHHbIV B HACTOALLEM CTaHAapTe, yuuTbiBaeT cnegytowme akTopbl, BAMSOLWmMe
Ha BOCMpPUATME YE/TOBEKOM JI0Ka/IbHON BMOpaLMn B NPOU3BOACTBEHHbIX YCIOBUSIX:

a) 4acTOTHbI cnekTp BUGpauuu;

b) ypoBeHb BMGpauuu;

C) A/MTENbHOCTb BO3AENCTBUA B TeyeHne paboyero AHA:

d) cymmapHoe Bo3geincTene BMGpauun, HakonaeHHoe K onpeaesieHHOMY MOMEHTY BpEMEHU B TeueHune
TPYAOBOW AeATENbHOCTY.

[pyrue chakTopbl, KOTOpblEe MOTYT Oka3aTb BAVsAHME Ha aheEKTbI, CBA3aHHbIe C BO3AeicTBMeM Bubpa-
LMKn. nepeyvuncsieHsbl B NpuioxeHmun D.

3peck v fanee noACTPOUHBIA MHAEKC h (OT aHrnuiickoro hand — pyka) UCNOMb3YIOT C LeNlbio nokasaTtb, YTO AaH-
HbIli NapameTp OTHOCUTCS K /IoKasibHOM BUGpauun.
2>YacTo BMeCTO 3T0ro 0603HavyeHunsa ncnonb3yoT 6onee kpatkyto hopmy: J1<8).
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5.2 W3meputenoHoe obopyfosBaHve

5.2.1 O6wune NonoxeHns

M3MepeHne nokanbHOW BMGpaLmMn NpoBoAST C NOMOLLbI CPeACTB U3MEPEHWit, yA0BNETBOPSIOLLUX Tpe-
6oBaHuaM FOCT MCO 8041. Pa6oTocnoco6HOCTL annapatypbl NPOBEPSAOT A0 ¥ Noc/e NPoOBeAEHUSA cepun 13-
mepeHuii. CpeacTsa 3MepeHuin OoMKHbI 6bITb NOBEPEHbI B COOTBETCTBUM C HALMOHA/IbHON METPOOrMYECKOWA
CXEMOIA.

5.2.2 faTtyukn Bubpauuu

B kauyecTBe faTumka BMOpaLum MoxeT 6biTb MCMO/Ib30BaH akcesiepomMeTp 06LWero HasHaveHus (npu ms-
MepeHunax Bubpaumu, co3gaBaemMoii MHCTPYMEHTaMU M MallMHaMu 6e3yfapHoro AeicTBusA) unu akcenepo-
MeTp. crneuuanbHO npedHasHauveHHbI ANnA M3MepeHus 60NbLUMX NUKOBLIX YCKOPeHWi (co3gaBaembiX
WHCTPYMEeHTamu yiapHoro AeincTeus).

LaTtunku BMGpaLMM [OMKHBI BblAEPXMBaATb feiicTBYe BMOpaLMMU B LULMPOKOM AMana3oHe amnauTyg, co-
XpaHsasa npu 3ToM CTabuNbHOCTL CBOUX XapakTepucTuK. PasMepsl 1 Macca faTumnka [O/KHbl 6bITb TakuMu, YTO-
6bl. C OZIHOVi CTOPOHBI, €r0 yCTAaHOBKA He B/IMSANA Ha M3MepsieMyto BUbpaLuio 1 Ha paboTy camoil MallviHbl U. €
[ApYroii, No3Bosis/iM TOYHO ONpeaenuTb NOIOKEHNE TOYKM, B KOTOPOI NPOBOAAT M3MEPEHNs BUGPpaLuK.

Bonee noapobHble pekomeHAauny No BbI6GOpY AaTuMKoB npueeeHbl B FTOCT 31192.2.

5.2.3 MecTononoxeHne n opueHTauus 4aTymuKkos

JNlokanbHyto BMGpauuio cnegyeT U3MepsATb B HanpaB/ieHNW OCeil OPTOroHas/IbHOW CUCTEMbl KOOpAMHAT,
Kak nokasaHo Ha pucyHke 1.

OCoaw iuc

———————————— GHBAHYBMHMAOLLISi CMOSIUM KXBAMLU T;
------------ GslanLIEHTPUYECKAst «CTOMA COOBAMHOT

D MNonoeHrie «n1ockast fiaaoHb» (KICTb NasMMaeT bl ahepivHeC3 O MOBEPXHOCTL)

PucyHok 1— Cuctema KOOpAMHAT, CBA3AHHAsA C KUCTbIO PyKn

M3 npakTMuecknx coobpaxeHuii aTy cuctemy KoopamHaTt yao6HO 3aaBaTb OTHOCUTENTbHO COOTBETCTBY-
el 6asmueHTpuYeckoli cucTemMbl koopanHaTt (CM. pucyHok 1). B cnyvae nsmepeHus nokanbHoW Bubpauum
nosioxeHne 6asnLEHTPUYECKOW CMUCTeMbl KOOpAMHaT onpegensietcs npegMeTom — obpabaTbiBaemoii fe-

3
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TauTblo, PYKOSATKOW MHCTPYMEHTA UK pbluaroM YCTPOCTBa ynpas/eHnsa. — yepes KoTopblli Bubpaums nepega-
€TCA Ha CXKaTylo KACTb** (cM. Takxke [1]).

XenatenbHo n3MepsiTb BUOPaLMO BO BCEX TPEX HaNpaBfeHnax 0AHOBPEMEHHO. [lonycTMo nposefe-
HVe U3MepeHnin BAOMb KaXaol OCK No oYepen Npu ycrosun, YTo paboyune ycnoBus oT U3MEPEHNSA K U3Mepe-
HUI0 OCTalTCA HEeU3MeHHbIMW. Vi3mepeHusi cnefyeT NpoBOAUTbL Ha BUGpUpYyloLLeli MOBEPXHOCTM MO
BO3MOXHOCTU B6/IMXKe K LLeHTPy 061acTu o6xBaTa pyKoi MalluvHbl, MHCTpyMeHTa nnu obpabaTbiBaeMoii geTanu.
MecTononoxeHvie aT4nkoB JOMKHO BbiTb 3ahMKCMpPOBaHO.

MpumMmeyaHue— B3aBUCMMOCTM OT MECTONOOXEHUSI TOUKM N3MEPEHUS HA BUGPUPYIOLLE NOBEPXHOCTH YpO-
BeHb BUGpALMU MOXET U3MEHSTLCA BECbMA CYLLLECTBEHHO.

Bonee nogpo6Hoe pykoBOACTBO MO PacnosioXeHuto gatunkos gaHo B FOCT 31192.2.

5.2.4 KpenneHue gatynkos

KpenneHve fatunkos A0/MKHO ObIThb XecTkMM. Bonee nogpobHble TpeboBaHNS K KPenieHuto akcenepo-
mMeTpa npuseaeHbl B TOCT NCO 5348 nTOCT 31192.2. MNMpakTuyeckoe pykoBOACTBO MO KPeneHNIo 4aT4MKOB B
CNOXHbIX cUTyauuax (Hanpyumep, B C/iy4asx ynpyro Bu6pvpytoLL e NoBepxXHOCTU nan Bubpawmmn uMnybCHOro
BMAA), & TakkKe No 1crnonb3oBaHnio agantepos gaHo B MOCT 31192.2.

5.3 KOHTaKT pyku C UCTOYHUKOM BUGpaLum

N3mepeHHoe 3HauveHne BMGpaLuy 3aBUCUT OT CNOCO6a MPUIOXKEHWUS YCUNWA K BUOpUpYIOLL el nosep-
XHOCTUZ2L Vi3amepeHusa subpauun cnefyeT NpoBOAUTbL NPU Taknx yCcunusax obxeara, KOTopble XapakTepHbl A1s
KOHTaKTa pyKkv C BUGPMPYIOLLEe MOBEPXHOCTbLIO MaLUWHbI, PYKOATKM nnn obpabaTbiBaeMoii AeTanu B TUNNYHbIX
YCNOBUAX NMPUMEHEHNA UHCTPYMEHTa UMK 4715 TUMUYHOTO TEXHOIOTMYECKOTo npotiecca.

Mo BO3MOXHOCTW, pPeKOMeHAyeTCs U3MepsiTb U hMKCUPOBaTL CUY, C KOTOPOI pyka fAeicTByeT Ha 06-
NacTb KOHTaKTa ¢ BUbpupyloLeli NoBepxXHOCTbI0. PekoMeHayeTcs Takke gaTb onvcaHue no3bl oneparopa ans
KOHKPETHbIX YCMI0BUIA U3MEepeHust unu gnsa gaHHoro paéoyero npotecca (cMm. npunoxexnus D n F).

5.4 N3mepAemble BENUYNHBI

OCHOBHOIi BENMUMHOM, MCNOMb3yeMoii 4151 onucaHus ypoBHS BUOpaLuu, SIBNSETCS CpefHEeKBapaTuy-
HOE 3HAYeHNne KOPPEKTUPOBAHHOTO BUBPOYCKOPEHUs, BbIpaXXAaeMoe B METPax Ha CeKyHAy B KBagpare.

M3mepeHus KOPPEKTUPOBAHHOTO BUGPOYCKOPEHUs TPEGYIOT NPUMEHEHUS COOTBETCTBYIOLLMX NO/I0COBbIX
1 BECOBbIX (PUNLTPOB. MNPUMEHEHUE YAaCTOTHOI KoppekLuun WhICcXo4uT U3 TOTo, YTO BUGpaLMs Ha pasHbIX Yac-
TOTax No-pasHOMy B/IUSIET Ha CTEMEHb NOyYaeMbIX MOBPEXAEHNA. XapakTepucTK1 YacTOTHON KOPPEKL UM 1
Mo/I0COBOI (hMNLTPALUMN AaHbI B NPUNOXKEHUN A.

CpefHekBafpaTUyHOE 3HaYeHUe NoJyyaloT B pe3y/bTaTe BbiMO/IHeHUs onepaLuuu UHTerpupoBaHus 6e3
UCMONb30BaHUS BPEMEHHBIX BECOBbIX (DYHKLMIAZ®

a*. = aL(t)dt 1
A

Bpemsi uHTerprpoBaHuns T AO/MKHO 6bITb BbIGPAHO TakuM 06pa3om, YTO6bI OHO MOT/1I0 OXBATUTL Xapak-
TepHbI yyacTok BubpocurHana (cm. FOCT 31192.2).

'> LleHTpoM 61ofuHamMmnyeckoli CUCTeMbl KOOPAMHAT SIBNSIETCA rON0BKa TpeTbei NAcTHON kocTu. Ocb r* onpegene-
Ha Kak NpoAosibHas OCb TPeTbel MSACTHOW KOCTW C NOMOXWUTENbHLIM HanpaB/fieHnemM B CTOPOHY KOHYMKa nanbua. Ocb X,
NpOXOAMUT Yepe3 Havyano KoopAuHaT, NepneHAnKyIsipHa K 0CU znu Hanpas/eHa BBepX, Korga KUCTb HaXOAUTCS B HOPMasib-
HOM @aHaTOMMYeCKOM NOMI0XeHUn (NafoHblo BBEpX). OCb Yy, NepneHAnKynsapHa K ABYM APYTMM OCAM W NOIOXUTENIbHO Ha-
npasfieHa B CTOPOHY 60/bWOro nasbua. Ha npaktuke 06bIYHO UCMOMb3YIOT 6a3ULEHTPUYECKYI0 CUCTEMY KOOpAMHAT,
nosiy4yaemMyto BpallleHNneM CUCTEMbI KOOPAUHAT B MI0CKOCTU (Y — 2) TakuM 06pa3om, 4tobbl ocb yv6bina napannenbHa ocu
npegmMeTa, yAepX1MBaemoro KACTblo pyku (Hanpumep, pyKosTku).

2> [Ipyrum, He MeHee BaXHbIM, pakTOpPOM SABASIETCHA TO. YTO OT XapakTepa NPUIoXKeHWUs YCUIUA 3aBUCUT BAUSHWE
BMOpaLuum Ha 340poBbe onepartopa. OTO BAVAHNE MOXET OblTb Pa3HbIiM B 3aBUCMMOCTU OT TOTO, HaNnpumMep, yaepxumBaeTcs
VNHCTPYMEHT NOKasIbHbIM YCU/TMEM MbILLL, WX 3TO YCUINe pacrnpepesieHo no Bcei pyke. OfHako BAUSAHWE faHHOTo pakTo-
pa Ha oueHKy BMbpaLun U3yyeHo elle He4oCTaToOuHO U B HAcTOsLWeM CTaHAapTe He pacCMOTPEHO.

> MHOrme wymMomepbl. 0CO6EHHO CTapbix Mogenell, HacTo NPUMEHSeMble NMPU U3MepeHusix Bubpauuv, NCnonb3yT
ANA nony4YyeHns cpeHeKBafpaTUYHOro 3Ha4YeHNA 3KCNOHEHLMabHY0 BECOBYIO (OYHKLMIO (Tak Ha3biBaeMoe «3KCMOHEHL M-
anbHoe ycpegHeHune curHana») (cm. FOCT 12.1.012).

4



FOCT 31192.1—2004

Mpwn npoBefeHny 3MepeHuii ANs pasndHbIX NPakTUYeckux Lenei (Hanpumep, uccnegosaHnsa agdek-
TUBHOCTU CPeACTB BUOPO3ALLMTLI UM CNOCO60B CHMXEHUSA BUOPOAKTMBHOCTU MHCTPYMEHTA C NOMOLLbIO pas-
HbIX TEXHUYECKUX CPEeSCTB) HACTOATE/NIbHO PEKOMEHAYeTCs M3MepSTb Takke YacTOTHbIA cnekTp Bubpauun
(6onee nogpo6bHO — cM. npunoxexHne F). Kpome TOro, 3HaH1e 4aCTOTHOIO CrekTpa no3sosisieT 60nee TOUHO
XapakTtepn3oBaTb Nosiydyaemoe B npoLecce BO3AeiCTBMS NOKaNbHOW BUGpaL M noBpexaeHve.

5.5 TpexkomnoHeHTHas Bubpauus

YCTaHOB/EHHBbI B HACTOSALLEM CTaHAapTe MeTOZ OLEHKN UCXOAWUT U3 NPeAnosoXeHNs, 4To BuGpaums B
KaXXA0M M3 HanpasfeHunii okasbiBaeT OANHAKOBO BpeAHOe BO3AelicTBMe Ha onepaTopa. MoaTomMy nsMepeHus
Heo6x0AMMO NPOBOAMTL BO BCEX Tpex HanpasieHusx. [pyu 3TOM OTAENbHO A0/KHbI 6biTh 3adKCUpPOBaHbI
cpefHekBagpaTUyHble 3HA4YEHUSI KOPPEKTUPOBAHHbIX BUGpoyckopeHuiia,Bi ,ally .ah," (cM. npunoxenue F).

MonHyto BMGpaumio ahv onpefenstoT Kak KOpeHb U3 CyMMbl KBaApaToB TpexX COCTaBALWMX BUbpaumu:

arv =Jal, +ajlw +aBWw,. 2)

WHorpa ocyLecTBuTL N3MepPeHUs BUbpaLum no BCeEM TPEM HanpasB/eHUAM He NPeACTaBNseTCs BO3MOX-
HbIM. ECiv n3mepeHns npoBoAAT TOIbKO B OAHOM WY [iBYX HANpaB/ieHNAX, B UX YNC/IO AO/DKHO GbiTh BKIKOYE-
HO TO. MO KOTOPOMY BMOpauuss MakcMmasibHa (ecnn 3TO MOXHO 3apaHee ycTaHOBWTb). [pu 3TOM MnonHoe
3HayeHve BUGpaL MK NONYyYalOT UCXOAA U3 MMEIOLLMXCSA pe3y/bTaToB U3MepeHuii, ocoboe BHUMaHUe yaenss
npasuibHOMY BbI6GOPY KO3thdmumeHTa nepesoa B NOJIHYO BUOGpauuto. s nonyyeHns noaHow Bnbpauum ns-
MepeHHoe 3HauyeHve Bubpauuy no Hampas/eHWIo, FAe OHa MaKCMMarsibHa, AO/HKHO 6blTb YMHOXEHO Ha KO3adh-
uumeHt ot 1.0 go 1,7 (pekomeHgauuv no BblGopy KoapcpumumeHTa gaHbl B TOCT 31192.2). 3HayeHue
KoadhuumeHTa nepesoja B MOJHYO BUGpaLmio 1 060CHOBaHWE ero Bbibopa [O/MKHbI ObiTh 3adMKCMPOBaHbI
BMeCTe C U3MEPEHHO cocTaBnsAoLLel (M1 cocTaBASAOLWMMN) BUOPaL N,

6 XapaKTepuCTVKM BO3ZENCTBMS JIOKa/ILHOW BUGpaumm

6.1 O6Lwume nonoxeHuns

AdhhekT BO3AENCTBNA BUOpALMM HA OPraHM3M YesioBeKa 3aBUCUT OT ee YPOBHS 1 NMPOAOIKUTENBHOCTM
BO3AelcTBMA. YTO6bI MMETb BO3MOXHOCTb BOCMO/b30BaTLCA peKoMeHAaunsaMum npuioxeduss C no BANSHUIO
BMOpPaLMM Ha COCTOSIHME 3[0PO0Bbs, pe3ynbTaTbl M3MepeHnii Bubpauun fo/mkHbl ObiTb NpeAcTaBneHbl 415 Be-
NIMYNHBI anr

6.2 4nuTenbHOCTb BUGPALMOHHON 3KCNO3UL MK

LnnTenbHocTb BUGPALMOHHOM 3KCNO3ULIMKN NPeACcTaBnseT co6oli Bpems, B TeYeHre KOTOpOoro pyka (um
pyku) nogBsepraeTcs BO3ZeNCTBMIO BUGpaLmu B npegenax paboyero gHsA. Bpems Bo3geincTeust Bubpauum Mo-
XeT 6bITb MeHblUe 06Lero BpeMeHn paboTbl onepaTopa C MHCTPYMEHTOM WM KOHTakTa c o6pabaTbiBaeMbiMy
AeTansiMu. BaxHo, 4TOObI OLeHKM 06LLel ANUTEeNbHOCTU BUOPALMOHHOM 3KCNO3MLMM OCHOBLIBA/IUCH HA COOT-
BETCTBYHOLLMX NpeACTaBUTESbHBIX BbIGOpKaxX HabNwAeHWA ANa pa3nnyHbix paboumx ycnoBuii, nepmoaos pa-
60Tbl U NepepbIBOB Mexay HuMu (6onee nonHoe pykoBoacTBO AaHo B FOCT 31192.2).

6.3 BubpaumoHHas 3KCNO3nLMSA 3a CMEHY

BubpaLoHHy0 3KCMO3NLMI0 32 CMEHY ONpefensioT Ha OCHOBE 3HauyeHuii NosiHol BUubpauun n gnutenb-
HOCTW BMOPALMOHHOM 3KCNO3NLMN.

UTo6bl 06/1€r4nTb CPaBHEHNE MEXAY BUOPALMOHHBIMU 3KCNO3NLMSAMU PA3NINYHON ANUTENbHOCTU, BUG-
paLVOoHHY0 3KCMO3ULMIO 38 CMEHY BblpaxatoT Yepes MoJIHYH KOPPEeKTUPOBaHHy Bubpauuto a/lm " y aHep-
TS KOTOPOI 3KBMBaNIEHTHA 3HEPrnN BUGpaLuy HenpepbIBHOTO 8-4acoBOro Bo3geicTeuns (415 yaobcrea ganee
BMecCTO 0603HavyeHus arveq 3fl) ncnonb3ayot A{8)):

3

rae T— o6was A4MTeNnbHOCTb BUOPALMOHHON aKeno3unumm (Mpy 3HaYeHny NoMHON BUGpaummn anv):
TO— 6a30B0Oe 3HaueHue A/IMTeNbHOCTH, paBHoe 8 4 (28800 c).
Ecnu ycnoBus pa6oTbl TakoBbl, 4TO. OTHOCMTE/IbHO BO3AENCTBUSA BUOGpaALMU, €e MOXHO pa3butb Ha He-
CKOJIbKO onepaumii ¢ pasHbIMU YPOBHSAAMY B1Opauumn, BUGpauoHHas 3KCNo3nuns 3a CMeHy MOXEeT ObiTb Nony-
yeHa no opmyne
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A{8)= (4)

roe ahifi— nonHas BuGpauusa gns i onepauuy;
n — oblee Ync/o oTAe/bHbIX BO34ENCTBUIA BUGpaumu:
I.— pnuTenbHocTb All onepauuu.
Coctasnstowne J1(8) foMKHbI 6bITb 3addMKCUPOBaHbI N0 OTAENBHOCTU.

Mpumep — Ecnn 3HayeHns nonHoi Bubpaunmn ana nepmoaos BosgeiicTeus 1;3 1 0.Sy (B npeaenax ogHoro
pa6oyero AHSA) paBHbl COOTBEeTCTBEHHO 2; 3.5 1 10 m/cl, To

A® j[(2)2x1+(3,5)2y3+(10)2x0,5] = 3 4.

MpumMmeyaHune — PesynbTar BbIYUCNEHUS B NpeablaylieM npyMepe oKpyrieH f0 ABYX 3Haualmx uudp. 310
onpeaenseTcs He TOYHOCTbIO U3MEPEHUIA, a TOYHOCTbIO BblUMCIEHNI. B peanbHbIX Xe YCNnoBUAX NpoBeAeHNe N3MepeHuii
TpebyeT 0c060W TWATEeIbHOCTM, YTOGbI NOTPELIHOCTL onpeaeneHns A(8) He NpeBblWana yCTaHOBNEHHOTO 3HAYeHUs (CM.
FOCT 31192.2).

7 JaHHble 0 NPOBEAEHHbBIX N3MEPEHUSIX

Mpw oueHke BO3AEWCTBUA NOKabHOM BUGpaLMn B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM Heobxoau-
MO 3adhuKkcmpoBaTh Crefytolme faHHble.

- cyb6bekT Bo3aelicTBUA BUOpaLMK;

- onepauuw, Bbi3blBaloLLe BO34encTBre BMbpauum;

- WHCTPYMEHT, BCTABHON MHCTPYMEHT Un obpabaTtbiBaemas getasb, 418 KOTOPbIX MPOBOANIN N3Mepe-
HYS;

- MECTOMNOJIOKEHNEe N OpueHTauus AaTiukos Bubpaumu,

- N3MepeHHble KOPPEKTNPOBaHHbIe CpefHeKkBagpaTuUHbie 3Ha4YeHNs BUOPOYCKOPEHUS MO KaXA0My Ha-
npaBneHU0 N3MepPEHNA;

- 3HauyeHue MoJIHOW BNGpaLuy ANs Kaxaon onepauuu;

- MOJIHYI0 ANINTENBHOCTb BUOPALVOHHOW 3KCMO3MLMK ANS KaXA0N onepauuu;

- BMOGPALVOHHYO 3KCNO3MLMIO 38 CMEHY.

Ecnu namepeHus no Bcem TpemM KOOpAMHATHLIM OCSIM He BbINOSHANN, A0/HKEH ObITb ykasaH koaddumum-
eHT nepeBoga B NO/HYO BUGpaLuio ¢ 060CHOBaHNEM ero Bbi6opa.

Bonee NosnHbI nepeyeHb faHHbIX, KOTOPbIe A0/MKHbI ObITh 3athukcMpoBaHsbl, npuBeseH B TOCT 31192.2
(cm. TaKke npunoxeHus D un F).
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Mpunoxenne A
(o6s3aTenbHOE)

YacToTHas Koppekuus 1 nosiocoBas unbTpayms

A.1 XapaKTepuCTWKMN YaCTOTHON KOppeKuun 1 NoaocoBoin hunbTpaLmm

M3mepeHne afikTpebyeT NCN0/1b30BaHUA BECOBbIX M NOIOCOBbLIX (PUALTPOB. MNPUMEHEHNE HYACTOTHON KOppeKkyMn Wn
MCXOANT U3 TOTO, YTO BUGPAaLMA Ha pasHbiX YacToTax No-pasHoOMy BAMAET Ha CTeNeHb NoJlyYaeMblx NoBpexaeHunii. icnons-
30BaHNe pe3ynbTaToB U3MEPEHUI A5 Npe/ckasaHns BO3MOXHOTO yujep6a, CBA3aHHOTO C BUbpauueit, orpaHnyeHo gnana-
30HOM paboynx 4acToT, MOKPbIBAEMbIX MocfefoBaTe/lbHbIM HabopoM TPETbOKTaBHbIX (PUILTPOB C LIEHTPasbHbIMU
yactotamu oT 6.3 fo 1250 'y (T. €. HOMUHa/bHLIM Anana3oHoM YacToT 5,6— 1400 'u). CoBmecTHOe feiicTBue huabTpoB
HXHUX 1 BEPXHUX 4acTOT UCKNoYaeT M3 pesy/bTaTa U3MEePeHWd BNMAHNE COCTaBNAOLWMX BHE yKa3aHHOro AnanasoHa,
A1 KOTOPOro XapakTep U CTeNeHb BIMAHUA AeiCTBYIoUe BUOpaLnm yCTaHOB/EHbI elle HeJ0CTaTOUYHO TOYHO.

[nsa BCcex HanpaBneHWit n3MepeHuii NPUMEHAIOT OAVH BUA HYaCTOTHON Koppekuuu. XoTa, BO3MOXHO, peakuus Yeno-
BEKa Ha BMGpaLMio B pasHblX HanpaBNeHNAX HEOMHAKOBA, B HACTOALLee BPeMs HeT JOCTaTOYHbIX OCHOBaHWUN Ans onpe-
[leNeHns AN KaxAoro Hanpas/eHns AeiicTBus BubpaLum cBoei YaCTOTHON KOPPEeKLM.

BecoBsble 1 N010COBbIE (DUNLTPbI, HEOBXOAUMbIE AN1A Peanu3aLnm YacTOTHOV KOPPEKLUK, MOTYT 6bITb BbINOIHEHbI B
aHasI0roBoM Mnu uncpoBom Buae. MatemaTuyeckuini Bug unbTpoB ykasaH B Tabnuue A.1. a Ha pucyHke A.l cxemaTU4HO
n306paxeHa KpMBas 4acTOTHOI koppekuun. bonee nogpo6Has MHhopMaLmsa 0 xapakTepucTukax huabTPOB 1 A0NYyCKax Ha
Hux gaHa B FOCT NCO 8041.

Tab6nuua Al — XapakTepucTukv NOOCOBbLIX 1 BECOBbIX (PUILTPOB A4S YACTOTHOI Koppekuun W,,

MonocoBoii mnbTp* BecoBoii domnbTp*
'3 o, '3 " o, K
6.310 1258.9 0.71 15.915 15,915 0.64 1

Monocosoli hunbTp onpegenseTcs nepefartoyHoin pyHkumen HNa):

h4(s)* —s '
4) (a*- 2. +Arif* ){s2+ 2n@&®, 1471/ /)

rae s =f2nf— nepemeHHas npeo6pasosaHus flannaca.
MonocoBoii hnnbTP MOXET BbITb Ppeanu3oBaH B BUAE ABYXMNOOCHOMO huibTpa.
BecoBoil hnnbTp onpegenserca nepefaTtovyHoi yHKUmnei

M W , ~2n/3f2nKf*
(8* + 2«f4sfQ2 «4n2C)/,

rae s =/2nf— nepemeHHas npeob6pasoBaHusa Jlannaca.
BecoBoil hnibTp MOXeT 6biTb peann3oBaH B BUAE ABYXMNOMOCHOTO uabTpa.
O6uwas nepegatoyHas hyHKLMS H(S) YacTOTHOI koppekuun umeet Bug: H(s) - Ha(s)H,(s).

“  (nn3meHsieTcs oT 140 4) 0603HavYalOT pe30HaHCHbIe YacToTbl hnAbTPOB: Q, (1 u3mMeHseTca oT 1 1o 2) — fob-
POTHOCTb (hUNLTPOB; K — MOCTOSAHHBIA KO3hOULMEHT yCUneHus.
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Btccecfl toadhdLLUHBHT

PncyHok A.1— CxemaTnyeckoe nsobpaxeHue KpUBOI YaCcTOTHON Koppekuun 1Y
ANS NoKanbHOW Bnbpaunm

A.2 Mpeo6GpasoBaHue pe3ynbTaToOB U3MEPEHU BUGpaLUM B TPETbOKTABHbIX NOI0CAX B KOPPEKTUPOBAHHOE
3HayeHne BUGPOYCKOpeHNSA

B kayecTBe a/fibTepHaTVBbl NPUMEHEHWIO (UILTPA C NepefaTouHoN dyHKLMel [N151 NONyYeHUst KOPPEKTUPOBAH-
HOro BUBGPOYCKOPEHNS MOXHO UCMO/b30BaTh NPOLeAYpPYy CNEKTPASIbHOTO aHanu3a u pesynbTaTbl U3MEPEHUs CpeHeKBas-
paTWUHbIX 3HAYEHWH BUGPOYCKOPEHNSA B TPETHOKTABHbLIX MOI0CaX YacToT (fanee — TPeTbOKTaBHbIEe NOIOChI).

Torpa cpefHekBafpaTUYHOe 3HaYeHUe KOPPEKTUPOBAHHOIO BUGPOYCKOPEHNUS MOXET BbiTb MOJSTYYEHO MO hopmyne

=JZMADfT. (A1)

roe Kl — BecoBoli KoadhpmumMeHT AN > TpeTbOKTaBHOW nonockl (cM. Tabnuyy A.2).
a,v— pesynbTaT U3MepeHns cpegHekBafpaTUYHOro 3Ha4eHnss BUOPOYCKOpeHNs B>-ii TPeTbOKTaBHOM nosnoce, m/c2.

OCHOBHOI4 fjana3oH 4acToT A4/1A OLLeHKM TOKaNbHOW BU6GpaLnm cogepXxuT TpeTboKTaBHble MOIOChI C LLeHTPaibHbIMU
yactotamu o1 6.3 o 1250 'y. noaTomy npu pacyete no popmysne (A.1) He06X04MMO NCNOb30BaTb pPe3ynbTaTbl U3Me-
peHuit Bu6bpaunmn ans kaxaoi ns TpeTboKTaBHbIX NOIOC 3TOr0 AuanasoHa. YacToTbl BHE Npefe/sioB OCHOBHOIO fnanasoHa
(Hanpumep, Te. yTo B Tabnuue A.2 BblfeNieHbl CepPbIM LiBETOM) 0ObIYHO HE B/IMSIOT CYLLECTBEHHO HA 3HAYEHWe alk . ecnun
M3BECTHO, UTO B HWXKHEW U BEpxXHEeW yacTu AranasoHa 4acToT U3MepeHuli He cocpefoToveHo 6GosbLIol BUBPALVOHHON
3HEprun, UMM Npyu pacyeTax MOXHO NpeHebpeyb.

B TomM cnyyae, Korga Ha 3HaueHne a” CylleCTBEHHO BAMUAIOT COCTaBALWME HA Kpasx AvanasoHa 4acToT usmepe-
HWIA. N0Nb30BaTLCA PYKOBOACTBOM, Aa@HHLIM B nNpuaoxerHun C. No npejackasaHuio NosiBAeHNs cuHgpoMa 6enbix nasnbues
cnepyeT ¢ 60/bLUO OCTOPOXHOCTbLIO.

MprnmeyvaHne — Ecnu BcnekTpe 4acToT UMEIOTCA SIPKO BblPaXeHHbIE AUCKPETHbIE COCTaBAAOLWME, BbILLEONN-
caHHasa npoleaypa pacyeta MOXeT NPMBECTU K 6OMbLINM PacXOXAEHUAM MexAy paccumTaHHbIM U HEeNocpefCTBEHHO U3-
MEPEHHbIM 3HAaYeHUSIMU KOPPEKTUPOBAHHOrO BUOPOYCKOpeHWs. Takoe pacxoxjeHne OygeT uMeTb MecTo, ecnu
ANCKpeTHble cocTaBALWMe NPUXOAATCA Ha YacToTbl, AOCTATOYHO AafIeKo OTCTOALME OT LeHTPasibHbIX 4acToT TPeTbOkK-
TaBHbIX Mosioc. Mo 3Toil NpuyHe 6onee NpefnoYTUTENbHBIM ABMSETCA UCNoNb3oBaHne dunbTpa W, uam pacyeTsl no pe-
3ynbTataMm M3mMepeHuii B y3kux nosiocax 4actoT. B nocnegHem cnyuyae AnS HEKOTOPOW ANCKPETHOM YacToTbl (Mnn cpeaHeit
4acToTbl Y3KOMOMOCHOTO Anana3oHa) f, KoTopoii cooTBETCTBYET BUGPOyckopeHue a(0. KOppeKTUPOBaHHOE BUGPOYCKOpeHNe
aJ1/) moxeT 6bITb NONy4yeHo no dopmyne a,(/) = a(/)|H({/2n/)|.
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Ta6nunya A.2— BecoBble KOAPULUMEHTb W* N5 pacyeTa KOPPeKTUPOBAHHOIO 3HAYEHUS YCKOPEHUSA NoKasbHOM

BMbpauun no pesynbraram M3MepeHI/Il7l B TPeTbOKTaBHbIX MNoJsiocax 4acToT

HoMuHanbHoe 3HauyeHue
LeHTpanbHoli yacToThl. 'y,

Homep nonockl 4acToT /b

“ XapakTepucTukm ounbTPoB 1 Aonyckn Ha Hux — no FOCT MCO 8041.

b Homep rnonocekl yactotr — no NOCT 17168.

4
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Mpunoxexnvne B
(cnpaBouHoOe)

BnnsiHne nokanbHoOW BI/I6paLI|I/IVI Ha COCTOAHME 340P0OBbA YesioBeka

8.1 O6wue nonoxeHns

Mcnonb3oBaHne TEXHOMNOTMYECKNX NPOLLECCOB U MEeXaHW3MPOBAHHOIO UHCTPYMEHTA, Bbi3biBalOLIMX BO3AENCT-
BME /IoOKanbHON BMOpPaLuM Ha pyku onepartopa, LWMPOKO pacnpocTpaHeHo B psfe oTpacfeli NpoMblluieHHoCcT. 3Ta
Bn6Gpayna MoxeT IBAATLCA CNeACTBMEM BpallaTeNbHOr0 WK yAapHOro ABMXEHWUSA, NPOU3BOAMMOrO PYUYHbIMIU Mallu-
Hamu. Bo3gelicTBMe Ha PykM MOXET UMEeTb MecTo Takxe BCreAcTBue Bubpauuv o6pabaTtbiBaeMoil getanu, KOTopyio
onepaTop AepXWUT B pykax, a Takke Npu py4HOM ynpasieHWn MalunHoi, HanpuMmep oT pyns MOTOLMKAa WK pyneBoro
Konieca aBTomo6uns.

MoBbllWeHHas NokanbHaa Bubpauma MoxXeT NPUBOANTL K HApyLUEHUsIM NOTOKOB KPOBW B nepudepnyeckmx cocypax
PYK. HEBPO/IOTMYECKMNX 1 TOKOMOTOPHbIX (PYHKLUWIA KUCTW 1 BCel pyku. Mo oueHkam oT 1.7 % fo 3.6 % pabounx pasBuTbix
CTpaH nogBsepratwTcsi NOTEHLMabHO ONacHOMY BO3eliCTBUIO NIokanbHOM BUGpaunn. TepMUH «CUHAPOM Nl0KanbHOW BU6G-
paLumn» WNPOKO UCMONb3YIOT A5 ONpefeieHns HapyLlweHuii AeaTenbHOCTU nepudepruyecknx cocyoB, HEBPOTOrMYECKUX
M MblLLIEYHO-CKENETHbIX MOBPEXAEeHW, 06yCNOBNEHHbIX BO3AENCTBMEM /TOKa/IbHOW BMbpauun. MNMposiBNeHns HeBponoru-
YeCKMX UM COCYANCTbIX HapyLleHnit y paboumnx, NogBepxXeHHbIX BO3AeCTBUIO Takoii BU6paLMm, MoryT HoCUTb Kak UHANBK-
AyanbHblil. Tak 1 rpynnoBoii xapakTep. B HeKkoTOpbIX cTpaHax 601e3HN COCYyAOB W CyCTaBOB, Bbi3BaHHble AelicTBUEM
nokanbHo BUGpauum, npuyncaeHbl K npog)eccuoHasnbHbiM 3a60/1eBaHNsiM C COOTBETCTBYIOLMM BO3MELLEHNEM HaHEeCeH-
HOro 340pOBbLIO Yllepba.

B.2 3aboneBaHusa cocyancToli cuctemsl

Y pabounx, KoTopble ANNTENbHOE BPeMs NoABEprasnch BO3eCTBNI0 10KaNbHON BUGpaLMmn, MOXHO ann3oguyecku
HabnogaTh no6eneHne nanbLes, 06bIYHO BO3HUKalOLLEe Mo AelicTBUeM xonoga. ITo Tak HasbiBaeMblli heHoMeH PeliHo
(no nmeHwn hpaHLy3ckoro goktopa Mopuca PeliHo. BnepBble onucasluero AaHHoe siBneHve B 1862 r.), koTopblii 06ycnos-
NleH BpeMEeHHbIM NpekpaLleHmem LMpKynsaumMm KpoBu B nanbLuax pyk. MpegnonaraioT, Y4To BUGpaLys MOXeET BHOCUTb Hapy-
LeHns B KpoBooGpaLleHne B nanbLuax, genas ux 6onee 4yBCTBUTEbHLIMU K COCYyAOCYXMBaloLeMy aelicTBuio xonoga. B
KauyecTBe NpuUUKHbl pa3BuTuA heHomeHa PeiliHo y pabouux, noAsepraBnxcs BO3AelicTBMIO BUbpaLum, paccmatpmsanoT
YCUNEHHbIV NoA ANUTeNbHbIM feiicTBMEM BpeAHOl BMGpaLMM LeHTpanbHblil cocyaocyxuBaoLwuii pednekc, a Takke no-
KanbHble U3MEHEHUs B cocyfax nanbles. [na onucaHus o6ycnoBeHHbIX Bubpaumeli HapyLieHnit cocyancToi cucTemsl
NPYMEHSI0T pa3Hble CUHOHUMbI: OMepTBEHME UNu nobeneHne nanbues, PeHOMeH PeiiHo. TpaBMaTuyeckne cocygocnas-
MaTuyeckue HapyLleHus u. B nocnefHee Bpems, CUHAPOM 6enbix nanbues. CuHAPOM 6enbix nanbLes — npodeccuoHanb-
Hoe 3abonieBaHne, NpU3HaHHOE BO MHOTUX CTpaHax.

MepBoOHaYanbHO 3TO ABMEHNE HabNoAaeTCs Ha KOHYMKaX OfHOr0 MM HECKOMbKMUX MasiblLeB, HO ecnn perynspHoe
BO3jeiicTBMe BMGpaLun npogoskaeTtcs, nobeneHne 3axsarbiBaeT BCO 061acTb Nanbla A0 ero ocHoBaHuA. ViHoraa npo-
Lecc nosesieHns nanblLeB CMEHAeTCS UX LMaHO30M, T. e. NOSAB/IEHNEM CUHIOLIHON OKpacku nasnblesB BCAeACTBUME YMEHb-
LWEeHHOro CoAepXaHua kucnopofa B 3acTOHbIX yyacTkax KpoBoobpalieHus. BosBpalieHue B HOpMasibHOE COCTOsHUeE,
KOTOpOe 06bIYHO MOXHO YCKOPUTb MPOrPEBOM UM MECTHBIM MacCaXeM, MOXeT CONPOBOXAATbCA NOKPaCHEHNEM NasibLes
(c conyTCTBYIOLWMM NOKanbiBaHNEM, 3yf0M n6oneabiMu OLLYLLLEHUSMW) Kak ciecTBEe BO30GHOBIEHUA NOTOKA KPOBU B CO-
cypax. Mobenexnne nanbLes Yalle HabnwAaeTca 3MMON, Yem 1eTOM, U NPOA0/KAEeTCA OT HECKO/IbKMX MUHYT [0 Yaca 1 60-
nee. [NWTeNbHOCTb 3aBMCUT OT WHTEHCMBHOCTW MPOBOLMPYOLWMX (aKTopoB M CWbl cnasma, npouecc 06bIYHO
3akaHuyMBaeTCa nocne nporpesa Bcero tena. Ecnu BosgelicTBus Bubpaunn 6yayT peryisapHo npofosmKaTbCs, NpUCTynbl
6yayT BO306HOBNATLCA C BO3pacTaloLieil HacToTOW 1, B KOHEYHOM cyeTe, MOTyT HabnAaTbCA PErynsipHo Kpyrbii rog. B
pefknx 3anyLieHHbIX Cly4asax NOBTOPAIOLMECS U CUMIbHbIE NPUCTYNbI MOTYT MPUBECTW K TPOUYECKUM N3MEHEeHNAM (MOosiB-
NIeHNI0 A3B NN TaHTPEHE) KOXN KOHYMKOB nasibLeB pyk. Bo Bpems npuctyna y paboyero MoxeT HabnoAaTbca nosHas no-
Teps ocA3aTesbHbIX U yXyAlWeHne MaHunynAauMOHHbIX CNOCOOGHOCTE, YTO. B CBOKO O4epefb, MOXET NOB/IATb HA KauecTBO
BbINOIHEHUS UM paboumnx onepayuii, NOBLICUTL PUCK MOSYHEHUA ONACHbIX TPaBM B pe3y/ibTaTe HeCHACTHbIX Cly4Yaes.

B meguuuHe npodhsaboneBaHuii paspaboTaHbl pasiMyHblie CUCTEMbI Knaccudmkauum cruHapoma 6enbix nanbues.
Lkana, npuHATasa Ha cobpaHun CTOKronbMcKoii pa6oyeii rpynnbl B 1986 r. (cMm. Tabnuyy B.1). BktovaeT B ceba yeTbipe
cTaguu, onpegensieMble YacTOTOW, NPOAOIKUTENbHOCTLIO U CUNOI NPUCTYNOB.

B uenax 06beKTVBHON ANArHOCTUKM CMHAPOMAa 6esbiX nanbueB MCNOoMb3YI0T pe3ynbTaTbl pasnyHbix nabopaTop-
HbIX TECTOB. BONbLUIMHCTBO U3 HUX BKOYAlOT B ce65 pasgpaxeHune X0n040M NanbLeB Pyk U U3MepeHne KoxHol Temnepa-
TYpbl N KPOBOTOKA U AaBNeHWA NasblLeB pyK A0. BO BPEMSA ¥ NOCNE OXNaXAEHUS.
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Ta6nwunya Bl — lWkana, npuHATas Ha cobpaHnm CTOKrofibMcKoi paboyeii rpynnbl B 1986 r.

Cocyauctan cocrasnsatoLas

Cragys CreneHb OnucaHne

0 — MpucTynbl OTCYTCTBYIOT

\ Msrkas CnyyaiiHble NpuCTynbl, 3axBaTblBalOWMe TOSILKO KOHYMKA OAHOTO WM HECKObKUX
nasnbLes

2./ YmepeHHas CnyuaiiHble NpuCcTynbl, 3axBaTblBalolMe AWCTasbHble U cpefHue (pefko MpoKCu-
MasibHble) panaHrv OfHOro N HECKObKMX NasbLes

3y CunbHas YacTble npucTynsl, 3axBaTtbiBalolme Bce anaHrn Ha 60/bLUMHCTBE NasbLes

4v OueHb cunbHan To Xe. uTo 1 Ha cTaAnn 3. HO C TPOhNYECKUMU U3MEHEHNAMMN Ha KOHUMKax nasbues

CeHCOpHO-HeMpoMMast CoCTaB/IsIoLLAN

Cragus OnwucaHve

Oa« BosgelicTBue BMbpauum CUMNTOMOB He Bbi3blBaeT

1SN BpemeHHasi noTteps YyBCTBUTE/IBHOCTW, MOXET CONPOBOXAaTbCS MoKasbiBaHUAMU

2sn BpemMeHHasa nnn yctoilunsas noteps YyBCTBUTENbHOCTU, CHKEHHOE CEHCOPHOEe BOCnpuaTne

3s* BpemeHHasi unu yctoiiumsas noteps 4yBCTBUTEIbHOCTU, CHUXKEHbI TaKTUIbHOE BOCMPUATME N MaHWUNyNs-

LLMOHHas cNnoCO6HOCTb

Anugemnonornyeckne nccnefoBaHma NPoAEeMOHCTPUPOBAIMN, YTO AO0ASA UL, C CUHAPOMOM 6enbix nanbues Ans
rpynn pa6ouyunx, nofBeprasLUMXCA BO3AEHCTBUIO BUGPpaLMK, BapbpyeTCsa o4eHb Wnpoko — oT 0 Ao 100 %. 3To o3Havaer,
4YTO BEPOSAITHOCTb MOSIB/IEHNSA 1 CTENEHb Pa3BMUTUS CMHAPOMA 6enbix NanbLeB onpegenseTcsa AeiCTBUEM HECKOTbKMX hak-
TOPOB. B YACNO KOTOPbIX BXOAAT: XapakTepucTuku aeicTeyioLieli Bubpauuu (4actoTta, ypoBeHb, HanpaB/ieHne, xapakrep,
ONVTEeNbHOCTL), BUA TEXHO/IOTMYECKOro npoLecca 1 TN NPYMEeHSAEeMOro MHCTPYMEHTA, YC/I0BMSA OKpyxXatoL el cpefbl (TeM-
neparypa. BEHTUNALNS BO3AyXa, BNaXHOCTb, LWYM), HEKOTOpble BUognHamMumyeckne n aproHomuyeckme dpaktopsl (cuna 06-
XBata. Cuia HaxaTusi, MOJIoXeHWe pyku paboTalwolwero), a Takke WHAMBUAYaNbHble OCOGEHHOCTM uenoBeka
(BOCMPUMMUYMBOCTb K 3a601eBaHNsAM, HanMune 3aboneBaHunii, gelicTBre XMMNYECKNX areHToB, Takux Kak HUKOTUH U npu-
H/UMaeMble fiekapcTBa, HapyleHus nepuepuyeckoro kposoobpaleHus). Takum o6pa3om, CyLLecTByeT C/I0XHas CBA3b
MexAy Bo3feiicTBnem Bu6Gpauun v pasBuTMEM CUHAPOMA Genbix nasnbleB. dnNuAeMnonorniyeckue uccneoBaHus no3Bo-
NAT caenatb NPeAnosioXeHne, 4To cayyYan cuHapoma 6enbix nanbLes BO3pacTaloT C yBEIMYEHNEM cTaxa paboThbl B BUG-
poonacHoii npodpeccuu. MpakTuyeckn o4eBUAHO, 4TO obLiee BpemMs BO3AEe/CTBUS A0 NOSBMEHUS CUMNTOMOB CUHApPOMA
6enblx NanbLeB A0/MKHO 6biTb 06pPAaTHO MPONOPLMOHANLHO YPOBHIO BUOPALMOHHOIO BO3AeiicTBMA (T. e. Npu yABOEHUU
YPOBHSA BMGpauuun ToT xe acpekT byaeT HabnwoaaTbca 3a BABOe 60/1ee KOPOTKMI Nepuos BpeMeHN).

B.3 3aboneBaHnsi HEPBHOW cUCTEMBI

Paboune, nogsepratwoLineca Bo3AeNCTBUIO I0KaNbHON BUGpaLuu, MOryT BpeMeHamy OLyLlaTh NoKasblBaHUA Wn
OHeMeHMWe nanbueB pyK U Bceil kncTu B Lenom. Ecnu BosgeiicTene subpauuy perynspHo NoBTOPAETCA, 3TU CUMNTOMbI
MMelT TEHAEHLUMIO KHapacTaHuio, 4TO MOXeT MPUBECTU OTPaHUYEeHUSAM B NPOtheCCMOHaNbHON eATeNbHOCTN paboyero n
B €r0 NOBCEAHEBHOMN XNU3HW. Y Takunx paboynx MOXeT CHUXATbCA TakTUAbHas 1 TemnepaTypHas YyBCTBUTE/bHOCTb, & BO
BPEMSA K/IMHUYECKUX UCMbITAHWNA MOXET ObiTb BbISAB/IEHO yXy/[LWeHNe MaHUNyNALMOHHbIX cnocobHocTel. Jpyrum addek-
TOM BO3/[eiiCTBUA NoKaNbHOW BUGPaLUN MOXET BbiTb CHUXEHME BUOPALMOHHON YyBCTBUTENBLHOCTU KOXW HA KOHUYMKaX
nanbueBs pyk. Anugemunonormyeckne HabnwogeHus rpynn paboumx, nogsepraLinxcs Bo3AeiCTBUI0 TOKaIbHOW Bubpauuu,
nokasblBalT, YTO NPOsiIBNEHVNE Nepuepuyecknx HeBPOIOrNYECKUX HapyLleHuii BapbupyeTca y YNEHOB rpynnbl OT He-
CKOJIbKUX MPOLEeHTOB A0 60s1ee 80 % M YTO NOHMKEHNE CEHCOPHON YyBCTBUTEIbHOCTN XapakTepHo AN paboumnx, npuMeHs-
IOLWKX CaMble pa3HoO6pasHble PyUYHble UHCTPYMEHTbI.

Mo-B1ANMOMY, HEAPOCEHCOPHbIE HAPYLIEHUA MOTYT Pa3BMBaTbCA HE3aBUCUMMO OT ApYrux 3a60neBaHuii, CBA3AHHbIX
C BO3/efiCTBMEM NTOKa/IbHOW BMBpaLun, 4To. BO3MOXHO, ABSETCA OTPaXEeHNeM AeliCTBUS pas/IMyHbIX MeXxaH13MoB naTto-
reHesa. Knaccudukaumsa HeBponoruyeckoii coctasnsiuleli BU6PaLMOHHOTO CUHAPOMA, NpeasioXeHHas Ha cobpaHuu
CTOKrofibMckoii paboueii rpynnbl B 1986 r., COAepXUT TpU CTagun B COOTBETCTBUM C 3aperncTpypoBaHHbIMK Xanobamu
(cumnTomammn 3a6onesaHus), pesynbTaTamy KAUHUYECKOTO HEBPONOrMYECcKOro o6cnefoBaHnsa 1 NCUXon3nyecknx Tec-
TOB. HANPUMep Ha TakTU/bHYI0 YyBCTBUTENbHOCTb, BUOPOTAKTUIbHOE BOCMPUATAE UM TOYHOCTb MaHUNyANpoBaHua (Cm
Tabnuuy B.1).

Y pabounx, nogseprarwnxcsa Bo3aeiNcTsnio BubpaLmn, MHorga MoryT HabnAaTbCa NPU3HaKN U CUMNTOMbI HEBPO-
naTuid. Taknx Kak TYHHEesNbHbI CUHAPOM 3anAacTHOro KaHana — 3a60n1eBaHns, BbI3BAHHOTO NepexaTneM MejnanbHoro He-
pBa. NPOX0AALLEro Yepe3 aHaTOMUYECKUii TYHHe b 3ansacTba. M0-BUANMOMY, TYHHENbHAA HEBPONaTusa ABNAETCA 06LWMM
HapylieHnem fAna psaa npodieccuoHanbHbIX [PYnn, WCNoMb3ylownx npu paboTe BUGPUPYIOLLME PYyYHblE Mallu-
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Hbl. — CBEPJIOBLYUKOB, IYAU/bLINKOB, PA60THUKOB SIECHOI NPOMbILWIEHHOCTY. MNpeanonaralT, HTo He61aronpusaTHbIE ap-
roHOMUuYeckne hakTopbl, BO3AECTBYIOWME HA KUCTW 1 3aNsiCTbsl paboumnx (MOBTOPsiOLMEC ABMKEHNS, CUNIbHOE CXaTue,
Heyno06Hble No3bl), B coYeTaHnu ¢ BUGpaumneii MoryT 6biTb NPUUMHO Pa3BUTUSA Y ONMEPATOPOB PYUHbIX MALIWH TYHHENIbHOTO
CMHAPOMA 3ansICTHOTO KaHana.

B.4 3ab6oneBaHns ONOpPHO-ABUraTesibHOrO annapara

B.4.1 BnusHue Ha ckeneTHyl cuctemy

Y ropHopaboumnx, 4OPOXHbIX CTpoUTe e 1 pabounx Ha onepaymsax metTannoobpaboTku, NoABEpPralLLnXcs Bo3aei-
CTBUIO CU/bHbIX YAAPOB 1 HN3KOYACTOTHOW BuGpauum (MeHee 50 ), € KOTOPbIMUK CBsi3aHa paboTa NHeBMaTU4ecKoro yaap-
HOTO WHCTPYMEHTa, BbISB/IEHO MOBbILWEHWE C/lyyaeB OCTeoapTpo3a 3ansiCTHOr0O M JIOKTEBOTO CYyCTaBOB, a TaKke
OKOCTEHEHUS| B MecTax KpennieHns Cyxoxunuii (B OCHOBHOM Yy /IOKTEBOrO CycTaBa).

HekoTopbiMu nccnegosatensiMm oTMeyanach Takke NoBblLLEHHAA YacToTa 3a6onesaeMocTn 6o1e3Hbio Knenboka un
nceBfoapTPO30M NajbeBUAHON KOCTU 3anAcTbA. ECTb HECKONbKO CBUAETENLCTB MNOBbILEHUS KOCTHOI fereHepauuu n 60-
Nle3HN CycTaBOB BEPXHUX KOHEYHOCTE Yy pabounx, 3aHATLIX Ha onepaymsax WAngoBku Ny padboTalLnx ¢ LenHbIMu nuna-
MU. YTO 06bACHAETCA [eicTBMeM BMOpAaLMM HA CPEfHUX U BbICOKMX YacToTax. Hanuuve 6onbnx usnyecknx ycunui,
3HauYNTe NbHbIX CUT 06XBaTa M feiicTBMe pas3nyHbiXx GBruOMEexaHNYecknx hakTopoB MOryT 06bACHUTL MOBLILEHHYIO CTe-
neHb TpaBMaTu3Ma CKkeneTHol cucTembl, 0GHapyXvBaemyto yonepaTopoB MallvH yaapHoro gelicTBus. MecTHble 6oneBble
ollYLIEeHNs. NosiBIeHe onyxonei, gechopmaLmnio 1 yxylieHne noABMKXHOCTU CycTaBOB MOXHO CBSA3aTb C 06HapPYXeHHOM
paavonornyeckummn metTogamu gereHepatmein KOCTHON TKaHW v cycTaBoB. 3abosieBaHnsa KOCTel 1 CycTaBoB y pabounx, 3a-
HATLIX Ha onepauuax ¢ UCNosb30BaHMEM BMOGPOONACHOrO PYYHOr0 MHCTPYMEHTa, B psife CTpaH MOryT 6biTb OTHECEHbI K
npocheccnoHanbHbIM, NOANEXaLLUM COOTBETCTBYOLWEN KOMNEHcCaUNN.

B.4.2 BAusiHNe Ha MblllEYHYI0 CUCTEMY

Pab6ouve, nmeroLmne ganTenbHblil CTaX KOHTaKTa C JI0KanbHOl BUbpaLuuei, MoryT xanosaTbCs Ha MblLLEeYHYt0 cna-
60CTb. 60/11 B pyKax U CHUXXEHUE MbILIEYHON cunbl. OBHApPYXEHO Takxe, YTo Bo3aelicTBMe BUOpaLMM MOXET OblTb NPUYM-
HO yMEHbLUEHNA MaKCUManbHOr0 YCUANA CKaTUSl KACTWU. Y HEKOTOPbIX MWL, MYCKY/lbHas yCTanoCTb MOXeT Bbl3biBaTb
noTepto TPYA0CNOCOGHOCTU. B KauecTBe BO3MOXHbIX 3TUOMOrMYECKMX (DaKTOPOB TakMX CUMNTOMOB paccMaTpuBatloTCs He-
nocpefCcTBeHHO MexaHuyeckme TpaBMbl WM NOBPexXAeHus B nepudepuyeckoii HepBHoOIi cucteme.

Kpome Toro, y paboumnx, nogsepratwLmnxcsa Bo3gencTenio BubpaLnv, 6bi/1m 3aperncTpupoBaHbl Takne 3abonesaHns,
Kak TEHAVHUT 1 TeHA0BarMHUT (T. €. BOCMasIeHne CyX0oXununii BepXHUX KOHEYHOCTeN 1 nx 060104eK) U KOHTpakTypa [onto-
uTpena — 3aboneBaHune hacunasbHON TKaHW NafoHU pyku. 3Tu 3aboneBaHus, NO-BUAUMOMY, SBAAIOTCA pe3ynbTaTom
o6Lero He61aronpUATHOro BO3AelCTBUA IPrOHOMUYECKUX (haKTOPOB, KOTOPbIE MMEIT MeCTO Npu TAXESI0M PYYHOM Tpy-
[e. N 1X CBA3b C AeliCTBMEeM I0KaNbHOW BUbpaunm B HacTosiLee Bpemsl ycTaHaB/vMBaeTCs.

8.5 [lpyrve npusHaku HapyweHusa 340p0Bbs

HekoTopble nccnefoBaHna nokasbiBaloT, YTO A0S pabounx, y KOTOPbIX HabogaeTca CMHAPOM 6enbix nanbLes,
noTeps cnyxa Bbllle, YeM MOXHO 6bl/1I0 0XMAATb U3 yyeTa TO/IbKO BO3pacTHOro haktopa U Wyma, Npou3Bogumoro padora-
IOWMM MHCTPYMEHTOM. MNpegnonaraloT, 4TO y /L, CTpajatoLlmnx CMHAPOMOM 6enbix nanbLeBs, MOBbILLAETCA PUCK NoTepu
Cnyxa BCNefcTB/E CNa3MOB KDOBEHOCHbIX COCYA0B, MO KOTOPLIM KPOBb MNOCTYNaeT K BHYTPEHHEMY yXy. B fononHeHue K 3a-
60neBaHnAM nepucepnyeckoii HepBHOI CUCTEMBI PAAOM NccnefoBaTenei 6bilan 0TMeYeHbl ApyrMe NpU3Hakyu HapyLLueHns
370p0BbA NUL,. paboTa KOTOpbIX CBA3aHa C Bo3aelicTBMeM Bubpauun, BkIoyas 3aboneBaHns aHAOKPUHHON W LeHTpanb-
HOIi HEPBHOI cucTeM. KnmHnyeckas KBpTUHA, Ha3biBaemas BMOpPaLMOHHOW 601e3Hblo, BK/IOYaeT B ce68 CUMNTOMbI, CBSI-
3aHHble C HapyleHnem (yHKLUWN BbICLUIMX OTAENOB O/IOBHOTO Mo3ra (Clofa BXOAAT MOCTOSHHOE YyBCTBO YCTasiocTw,
ronosHas 60/b, pas3fpaxunTenbHOCTb, PACCTPOCTBO CHA. MMNOTEHUMS, OTKNOHEHNA B 3NeKTpoaHuedanorpamme). Ans
60/1ee NOHOro NMOHUMAaHUA CBA3N MexXay 3a60/1eBaHNsMUN LeHTpanbHON HEPBHOW CUCTEMbI U BO3AeCTBMEM /I0Ka/bHOW
BM6paunm Heob6xoaMMo nposejeHne AasibHeRWnX, XOpoLo CNAAHNPOBAHHbIX 3NUAEMUONOTNYECKUX N KTMHUYECKUX UC-
cnefoBaHUiA.

B.6 Cnosapb TEpMUHOB:

TYHHeNbHbI CUHAPOM 3ansACTHOroO kaHana: CUMNTOMbI OHEMEHUS, NOKa/IbIBAHUS U XKEHUS B 6ONE3HEHHO
chopme Ha NafoHHOW NOBEPXHOCTN 6OMBLIOTO, yka3aTelbHOro, cpefHero 1 6e3biIMAHHOrO nanbLues, Habogawwmnecs npe-
MMYyLLEeCTBEHHO MO HOYaM W Bbi3BaHHbIE CXXaTWEM WK pa3fpaxeHneM MenanibHOro Hepea B 06/1aCTU TYHHE/IbHOTO NPOX0-
fa, copMMPOBAHHOIO MACTHbIMKU KOCTSIMW. MoryT pas3BuMBaTbCA NPU3HAKM ocnabneHns yHKUUA KUCTU u noTepun
TPYyA0CNOCOBHOCTH.

umaHo3: CuHIOWHOE o6ecLBeYVBaHNe KOXU Uan Apyrux TkaHeli Bcnecteme o6eHeHNs KNC0POAOM KPOBM B MO-
BEPXHOCTHbIX Kanunnspax.

KOHTpakTypa [onountpeHa: YTonueHne ubposHoii TkaHn nafoHn, NpenaTcTBylolee NOTHOMY BbINPAMIEHNIO
nasnbLeB, B OCHOBHOM 6€3bIMAHHOMY ¥ MU3UHLLY.

anugemuonorua: MsyyeHve cnyyaes 3a6oneBaHnii U HapyLLEHW 300pP0BbA — CTEMNeHN WX pasBUTUA U pacnpo-
CTpaHeHuA— y onpejesnieHHoV rpynnbl Nogeir. dnugemuonorus npod3abonesaHnii uccnegyeT cBAsb Mexay Bo3jeid-
cTBMeM ¢hakTopoB NPOheCcCUOHaNIbHOTO PUCKA U UX BO3MOXHbLIM B/IUSIHUEM Ha yXyALlEHUe COCTOSHUA 3[40POBbA.

CUHAPOM NI0KanbHOW BUGpaumnmn: KomnaekcHble CUMANTOMbI (HEBPOIOTMYECKON, COCYANCTON U CKeNEeTHO-MblLley-
HOI cucTeM), cBA3aHHbIE C HapyLleHVeM 340P0OBbsi BCNEACTBUE BO3AECTBUS NloKanbHON BUGpaumn.
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60one3nb Knenboka: Pe3opbuns nyHoo6pa3HOli KOCTW 3ansiCTbs.

pocT 3a60neBaemMocTi: YNC/I0 HOBbI* CllyyaeB 3a60n1eBaHunii UAn 4pyrux HapyllieHunii 300poBbs y NnL, onpejeneH-
HOVA rpynnbl B TeYeHWe 3aA4aHHOT0 Nepuoja BpeMeH!.

0CTe0apTpo3: [lereHepayms KOCTHbIX U CyCTaBHbIX TKaHEe.

3a6oneBaemMocTb: Yucno ciyyaes 3a601eBaHnsa WK APYroro HapyLeHus 340poBbs Yy UL, ONpeesieHHON rpynnbl
B ONPe/e/EeHHbIi MOMEHT BPEMEHMU.

¢heHomeH PeiiHo: lMoBeneHne nasbLeB BCNeAcTBME HELOCTATOYHON LUPKYyNsLMM KPOBU M3-3a crmasma cocyjoB
nasnbLes, 06bI4HO NPOBOLMPYEMOTO AeCTBMEM XO/104a UK NPOSBIEHNEM 3MOLMIA. PasnuyaloT nepsuyHoe 3a6onesaHue
PeiiHo. Korga cMNTOM NoBeNeHWst NasbLeB HeMb3s CBA3ATb C AeiiCTBMEM Kakoli-TO BMOHE OnpefefeHHON NPUunHbl, 1
BTOPWYHbI/i (heHoMeH PeiiHo. Korga MOryT GbiTb YCTaHOB/IEHbl HEKOTOPbIE MPUYMHLI Gone3HN. CUHAPOM Genbix nasb-
LeB — BTOpMUUYHas chopma heHoMeHa PeiiHo, Bbi3BaHHas BO3jeiicTBMEM /TOKa/IbHON BUGpaLMN.

HelipoceHCOpHble HapylWeHUs: YXyfleHne TakTubHOI, 601eBol, TemnepaTypHOi YyBCTBUTENBHOCTU, HapyLue-
HUS1 B BOCMPUATAM BUGPALUM U TTYGUHHOTO faBfieHus, HapylleHne AMCKPUMUHATOPHOM CEHCOPHOI (hyHKLMUM (ABYXTOYeu-
HOro pacno3HaBaHWsl, OLEHKN TEKCTYpbl, pasMepoB 1 thopm),

TEHANHUT: BocnasneHne Cyxoxunus,

TEeHAO0BarnHUT: BocnaneHne cyxoXunus u ero 060/104KN.

cnasm cocypaos: CyxeHue npocBeTa KPOBEHOCHbLIX COCYA0B, OCOGEHHO B pe3y/ibTare YBe/IMYEHHOIo CKaTusa Myc-
KY/IbHOW CTEHKN KPOBEHOCHbIX COCY/0B.

13
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Mpunoxexnne C
(cnpaBouHoOe)

CBs3b Mexay Bo3aeiicTBMEM BUMOPALMU U ee BAUSHUEM HA 3[0pPOBbeE

C.1 OcHOBblI MeTofa OLEeHKHU

B HacToswem NpuioxeHnn B Nepsom NPUBIMXKEHNN pacCMOTPEHa OTHOCUTE/IbHAsA BaXXHOCTb Pa3/IMYHbIX XapakTe-
PUCTWK BUOPALMOHHOIO BO3AENCTBMA C TOUYKM 3PEHMS €ro B/IMAHUSA Ha COCTOSIHME 340pOBbS. B HEM He yCTaHOB/IEHbI Ka-
Kne-nn6o 6esonacHbie HOpMbl BUGPALMOHHOIO BO3AeNCTBUS.

®YHKLMS YaCTOTHOI KOppeKLun, yCTaHOBMEHHAs B HACTOALEM CTaHhapTe, He OTpaxaeT CTeneHb BaXHOCTH Brbpa-
Lyn B TOM UM UHOM JManasoHe 4acToT C TOYKU 3peHNsl pas3BUTUSA OTAe bHbIX BUAOB 3a60/1eBaHuii: COCyAUCTbIX, HEBPOIO-
rMYecKnX. CKeNleTHO-MbIlWeYHbIX U T. 4. OHa npejHasHavyeHa AN oueHkn obuiero 6uonornyeckoro adgekra Bo3AeicTBns
nokanbHoW BMGpauun.

MpeanonaratoT, YTO BUGpaLMA NO KaXAOMY U3 TpeX HanpasneHuii, onpesensieMbix KOOPAUHATHBIMU OCAMU, KOTOPble
n306paxeHbl Ha pUCyHke 1, paBHOLEHHA C TOYKM 3pEHUS NMPUYMHSAEMOrO 340POBbI0 yulep6a 1 uTo ANa pas/InyHbIX Hanpasne-
HUiA feiicTBMS BUGPaLMM MOXeT BbiTb MCMOb30BAH OfWH U TOT Xe BUJ, YacTOTHOI KoppekLuun. MNo3aToMy puc* nonyyeHus no-
BpeXAeHWi BCnefCcTBMe BO3AENCTBUA NOKaNbHON BMGpauLWM OLieHMBAKOT Ha OCHOBE 3HauYyeHWs MNosHoW Bubpauuun a,,,
paccynTbIBaEMOro no pesynbratam M3MepeHuii Tpex cocTaBnsoWwmX (BAOMb KaX Aol KOopANHATHON 0CK) KOPPEKTUPOBAHHO-
ro BU6POYCKOPEHNA Ha NOBEPXHOCTM a MecTe ee KOHTaKTa C PYKOii, Kak 3TO onpefesieHo B HAaCTosLWeM CTaHaapTe.

MpegnonaratoT, YTO METOA NOMYYEHUS OLEHKN 3KBUBANEHTHON BNOPALIMOHHON 3KCNO3MLMM 38 CMEHY, U30XEHHbI
B HacToALleM cTaHAapTe, NPUGAVKEHHO OTpaxaeT COOTHOWEHME MeXAy Pas/IMYyHbIMY YPOBHAMK BUbpauum u gamtens-
HOCTAIMW BMOPALMOHHOW 3KCMO3MLUK.

MpuMmeyaHmns

1 JaHHblii MeTog npeanonaraeT, YTo BPeMsi BO3AeWCTBUS, HEOGX0AMMOe ANsi NOABAEHUS CUMNTOMOB CUHAPOMA
nokanbHoii BUGpauun, o6paTHO NPONopLMOHaNbHO KBaApaTy KOpPPeKTMPOBaHHOIO BUGpOyckopeHus. Ecnu, K npumepy,
YMEeHbLNTb BUGPOYCKOPEHWE HANOOBYHY, A5 CO3AaHUs TOro xe adhdpekTa Bpemsi Bo3feincTens BuGpaLymmn fomxHo GbiTb
yBe/IM4eHo B YeTbipe pasa.

2 B HacTosilee BpemMs HeA0CTaTO4YHO AaHHbIX, ONPefensioWnX BAUSHNE AMTENbHOCTU BO3AENCTBUS IOKANbHOM
BMGpPaLMN Ha COCTOSIHME 340POBbS. BbiGpaHHasa 3aBUCUMOCTb UCXOAUT U3 SKBUBANEHTHOCTW BO3ZENCTBUA BUOPaLMK C 3a-
[aHHOW 3Heprueli B TeueHne paboyero aHs.

3 [laHHaa 3aBWCUMOCTb He AO/MKHA GbITb 3KCTPANo/IMpPOBaHa Ha y4acTku OYeHb KOPOTKON ANNTENbHOCTU U 60Mb-
LWKMX BUBPOYCKOpeHUii. Takne BO3L4eiCTBUA CBSi3aHbl C APYIVIMU OCTPLIMU TpaBMamu pyk.

C.2 O6wue hakTopbl BANAHUSA HA COCTOSIHUE 340POBbSA

BeposiTHOCTb pa3BUTUA CUMNTOMOB CUHAPOMA N10KaNbHOU BUGpaLum (CM. NpunoxeHue B) y oTAeNbHOro nuua 3aBu-
CUT OT €ro YyBCTBUTE/IbHOCTN K BUOpaLNOHHOMY BO3/EeiCTBUIO, NEpEeHEeCEHHbIX paHee 3a60/1eBaHNii U yCNOBUIA XU3HU, a
Takke OT (DaKTOPOB, CBA3AHHbIX C KOHKPETHOW JIMYHOCTbIO, PabOUMM YCNOBUAMU U YCNIOBUSIMU BHELLHEN cpefbl, Kak yka-
3aHo B 5.1 u npunoxeHumn D. MpoueHT NposaBaeHns CMMNTOMOB 3a60/1eBaHNA B ONpeAesieHHo rpynne nioaen, Kaxabiii u3
KOTOPbIX BbINOHAET OANHAKOBbIE PA60Thbl C MOMOLLbI0 aHAMIOTMYHOTO UHCTPYMEHTA (MHCTPYMEHTOB) UK 3aHAT B OANHAKO-
BbIX TEXHO/IOTUYECKMX NpoLEeccax. 3aBUCUT Takxe 1 0T gnanasoHa hakTopoB BO34eNCTBYA B rpynne. Jns rpynn, B KOTOPbIX
N0AN He NPOAOJIKAT CBOK AeATeNIbHOCTb, CBA3aHHYI0 C onpeaesieHHbIM BUAOM paboT, NPOLEHT NPOSABIEHNS CUMNTOMOB
6yfeT 3aBUCETb TaKKe OT NPUYMH, N0 KOTOPLIM OHW MOKUHY/IN 3Ty rpynny.

B pe3synbTaTe nccnefoBaHmnii 66110 BbISBNEHO, YTO CUMNTOMbI CUHAPOMA /T0KaNbHOV BUGpauuy pefko BCTpeyatTcs
y UL, ANS KOTOPbIX 3KBUBANIEHTHAs BUOGPALMOHHASA 3KCNO3nLmMsi 3a cMeHy A(8). N0 U3MepPeHUsIM Ha NOBEPXHOCTY B MecTe
ee KOHTaKTa C pykKoii, He npeBbiwaeT 2 M/C'] 1 He 3aperncTpupoBaHbl BOBCE, €C/IN 3TO 3HAaYeHne He npeBbiwaeT 1 m/c'.

C.3 CuHapom 6enbix nanbues

Ha pucyHke C.1. aBnstoLliemcs 0606wWweHnemM pesynbTaToB UCCef0BaHW Mo BCeMy MUPY, Noka3aHa oL eHka Bubpa-
LMOHHOW 3KCNo3mumun 3a cmeHy J1(8). npu KOTOpoii fons 3aboneBaemMoCcTV CUHAPOMOM 6Gefbix nanbLeB B rpynne paboymx
coctasnsna 10 %. MpuBefeHHblEe 3HAYEHNSA OTHOCATCA K cCpeAHeMy no rpynne obLlieMy BpemeHv Bo3aeiicTBus Bubpauum
oT 1roga Ao 10 neT. Te xe AaHHbIe B YUC/IOBOM BuAe npepacTaBneHbl B Tabnuue C.1.

Ta6nuuya C.1— 3HauyeHnUs BUOPALMOHHON 3KCNO3MLNK 3a CMeHY >4(8). 471 KOTOPbIX MOXHO OXUAATb
10-npoLeHTHO 3a60/1€BAEMOCTN CUHAPOMOM Gesbix NanbLeB B rpynne pabounx, NnogBepravoLlnuxca Bo3aeicTemio
Bnbpaunm B TeyeHne 3afaHHOro konnyectsa net Oy

Oy. net N(8). m/c2 Of. net A(8). mc2
1 26 4 7
2 14 8 3.7
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[onyckaeTcst MHTEPNONALUS AaHHbIX, TPUBEAEHHBLIX B Tabnuue C.1, 4715 NOMYYEHNs 3HAYEHWA A5 TPOMEXYTOUHbIX
3HauYeHUit aprymeHTa (06Liero BpeMeH Bo3LeicTBUA). B aTUX LEensiX MOXeT GbiTb UCMOb30BBMO C/EAYioLLee COOTHOLE-
HUe.

£y - 31.s(n<a>r,ns. (C.1)

rae J1(8) — akBMBaneHTHas BUGpPALMOHHAs IKCMO3ULMSI 32 CMEHY Ha NOBEPXHOCTU B MECTe KOHTaKTa C pykoi, m/c2;
Oy— cpepiHee Mo rpynne Bpems o6Liero Bo3aeicTeus, ner.

MpumevyaHunsn

1 [laHHble HacTOALEro NPUIOKEHNS OCHOBAHbI Ha 3NUAEMUNOIOTMYECKUX NCCEef0BaHUAX, B KOTOPbIX MPUMEHANN
MexaHWU3NpPOoBaHHbIi MHCTPYMEHT, co3haloLlmnii Bubpaunio npevmyliecTBeHHo B gnana3oHe 30—50 Iy (LuenHble Nunbl,
wndoBasibHble MalnHbl, nepdopaTopsl). M03TOMY K pe3ynbTaTam Tex M3MepeHuid, korga OCHOBHOe BMSHME Ha 3Haue-
H/e KOpPeKTUPOBaHHOrO BMOGPOYCKOPEHUs okasbiBaeT BUbpauusa Ha 6onee HU3KMX yacToTax (Huxe 20 'y). cnegyeTt OTHO-
CUTbCA C OCTOPOXHOCTLIO. B OTHOLLEHNUM ONepaTopoB MalUMH AAHHOTO TUNa 6bi10 3aperncTpUpPoBaHO BAMSHME BUGpaLum
Ha COCTOSIHME KOCTei 1 CycTaBOB BEPXHUX KOHeYHocTeli (CM. npunoxeHve B).

2 CooTHoweHue (C.1) He NO3BONSIET NpeAcka3aTb PUCK NOSIBNEHUs cuHapomMa 6enbix nanbues, 06yC/N0BNEHHOTO
Bubpauvei, Ana kakoro-nnMbo KOHKPETHOro YsieHa rpynnbl.

3 PucyHok C.1 n Tabnuua C.1 mMoryT 6bITb UCMONL30BaHbl AJ18 ONpefesieHus KpuTepus Bu6paunoHHoro Bo3aeii-
CTBMA C TOYKM 3PEHUS ONACHOCTU MPUYMHEHWSA Bpeja 3[0pO0Bbl0 BCNEACTBME AElCTBUA N0KanbHOW BMGpauun gas npo-
checcmoHanbHbIX rpynn. 3HaueHus, ykasaHHble B Tabnumue C.1 1 Ha pucyHke C.1. nony4yeHsl Ha OCHOBe HabloAeHWiA rpynn
pabounx co ctaxem A0 25 neT, NPUMEHABLINX PYYHON MHCTPYMEHT, AN KOTOpPOro BmbpoyckopeHue gocturano 30 m/c".
Moyt BO BCEX TakMX UCCNef0BaHUAX GblNM pacCMOTPEHbI Fpynnbl, COCTOsALME U3 paboymnx, KOTopble NPakTUYeckn B Teve-
Hue Bcero paboyero AHA NCNOb30BaIN UHCTPYMEHT KaKOro-TO OHOTO BUAA MU Obl/IN 3aHATLI B OHOM TEXHO0rMYECKOM
npouecce, B TeueHne KOTOpOro Bubpaunsa nepegasanacb UM Ha pyku. 3HaueHus AN BUGPOYCKOPEHMS MOy4YeHbl No pe-
3ynbTatam uccnefoBaHuii, a KoTopbiX (PUKCMPOBaNM KOPPEKTUPOBaHHbIe 3HaUYeHNA cocTaBnsAoLLeli BU6POYCKOPeHUs B ka-
KOM-160 O4HOM, AOMUHUPYIOLWEM HanpaBieHUn aeiicTeus Bubpaumu.

4 3HauveHus, npuBegeHHble a Tabnuue C.1 n Ha pucyHke C.1. MOryT oka3aTbCsi HeNPUMEHUMbI AN UHCTPYMEHTOB U
npoL,eccos, y KOTOPbIX OTHOLIEHWE NOMHO BUbpaLun K Bubpauymmn B LOMUHUPYIOLWEM HanpasieHuy He nonajaeT B gnana-
30H 1.2— 1.5. To Xe camoe MOXeT MMeTb MeCTO B OTHOLLEHUN NPOdECCUOHANbHbIX FPYNM, y KOTOPbIX PaKTOpPbl, CBA3AHHbIE
C YCNOBUAMM TPpyAa W XWU3HW, 3HAYNTENIbHO OT/INYAOTCA OT TUMNYHbIX.

Ecnu gna 3agaHHOro BpeMeHu o6Lero Bo3geincTsmsa Bnbpaumn 3HayeHne BMOPALMOHHOWN 3KCMO3ULMMN 38 CMEHY
[,(8) npesbilwaeT npuBegeHHoe Ans 10-NpoLEHTHOro ypoBHA 3a60/1eBaeMoCT CUHAPOMOM 6enbIX NanbLeB, 3TO CAYXUT
OCHOBaHMEM OXunaaTtb 60/iee BbICOKOro npoueHTa 3abonesaHunii Ans Habnpaemol rpynnbl.

PucyHok C.1 — 3aBWCMMOCTb NapaMeTpoB BMGPaLMOHHOIO Bo3aeicTBuna Ans 10-npoueHTHo 3a6onesaeMocTu
CUHAPOMOM 6erbixX NasnbLeB pykK B rpynne paboumx
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MpunoxeHne O
(cnpaBouHoOe)

dakTopbl, KOTOPbIE MOTYT OKasaTb BAUSIHWE Ha Bo3aelicTBue
nokanbHO BMGpauun B pabounx ycrnoBusax

YcTaHOB/EHHbI B HACTOSILLEM CTaHAapTe MeTo/ OLeHKN BO3AeiicTBMS BMGpaLumn yunteiBaeT ypoBeHb BU6GpaLumn B
AvanasoHe 4acToT, A/IMTEeNbHOCTb ee BO3AelCTBUSI B TedeHne paboyero AHA U KyMynsiTUBHOE (Hakannusatolieecs) fei-
CTBWE Ha KOHKPETHbIi MOMEHT BpeMeHn. Ha BocnpuATue yenoBekom Bubpauuy B pabounx ycnoBusax MOryT okasaTb BAUS-
Hue Takxe crepytoline dakTopsl:

a) HanpaBfieHMe AeliCTBMA 1 4aCTOTHbI COCTaB NoKanbHOI BUbGpaumu;

b) BbINoMHsieMasn pa6oyas onepauus u kBanudgurkauus oneparopa:

c) Bo3pacT paboyero, a Takke Kakas-nMbo npeApacnonoxXeHHOCTb K BUbpaloHHol 60n1e3Hu, 06ycnoBneHHas ero
KOHCTUTYL el UM COCTOSIHUEM 3[0POBbS;

d) cTpykTypa pabouero fHA 1 meTog paboThl, T. €. YepeAoBaHWe NepuoaoB paboTbl U OTAbIXA, YAepXUBaeT n pa-
604nii Hepa6oTawLWmii MHCTPYMEHT B pykax Uav OTKNagbiBaeT ero B CTOPOHY U T. A.;

e) npunaraemble Cu/bl B MECTe KOHTaKTa, Takne Kak cuia Haxatus un cuna obxearta, nepejaBaemMblie onepaTopomM
yepes pyKOsiTKY py4HOI MaliuHbl Uy obpabaTbiBaeMyto feTasb, AaBlieHNe Ha KOXY PYKU;

f) nmonoxeHue knctu, BCeil pykn u Tena yesioBeka B npoLecce BO3feicTBua Bubpaummn (yron HaknoHa 3anscrbs,
yI/bl B TOKTEBOM U M/IEYEBOM CyCTaBax);

[1) TN 1 COCTOsIHWE BMBPUpPYIOLLEN MaLUUHbI, PyYHOTO UHCTPYMEHTa U NPUCOeANHEHHbIX 31eMEHTOB U o6pabdathbl-
BaeMmoli getanu:

[l) mecTo u nnowanb Toi YacTu pyku, kKoTopas nogsepraeTca BO3feiicTBMiO BUGpaymu.

Hwxecnepyowwne akTopbl MOryT okas3aTb 0C060€e BAVUSHWE HAa U3MEHeHWe LUPKYNAaLun KPpoBuW, CBA3AHHOE C feli-
CTBMEM fl0KasnbHOl BUGpauuu:

O knumaTuyeckne ycnoeus u apyrve gakropbl, BAMSAIOLWME Ha TeMnepaTtypy pyk uau Tena;

j) Hanuuve 3a6oneBaHwuii, CBA3aHHbIX C KPOBOOGpPALLEHNEM;

k) BewecTBa, BAuAlLWMe Ha nepudepuiiHoe KpoBoo6paLLeHNe, Takne Kak HUKOTUH, MeAuLMHCKMe npenapartbl uam
XMMUYECKME peareHTbl, COMYTCTBYIOLLNE KOHKPETHbIM paboynm ycnoBusim;

) wym.

XOTsi cTeneHb BaXHOCTW BbiLIEeNepeUnc/ieHHbIX (hakTOpoB C TOUKW 3pEeHUst MPOBOLMPOBAHUS NOABAEHUS BUGpaLu-
OHHOVi 60/1€3HM BO BCeX NOAPOGHOCTAX elle He onpejesieHa v Kk pernctpaunn psga hakropos Tpe6oBaHNA a HacToAlweM
cTaHAapTe He ycTaHOoB/IEHbl, C60P NOMHON MHpOopMaLMK O HUX Bbln Gbl BECbMA XenaTesieH AN HakoneHns GaHka faH-
HbIX HabnaeHWii (cM. npunoxeHne F).
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MpunoxeHune E
(cnpaBo4HOE)

MpodnnakTuyeckne MeponpusaTus

E.1 CaHuTapHble npodunakTmieckme MeponpusiTus, CBsi3aHHble C peryasapHbIM BO3AeliCTBMEM NOKa/IbHOM
Bubpaynmn

PekomeHayloTCA cnefytowne MeponpusaTus:

a) MNepep npueMom Ha paGoTy, NPU BbIMOSIHEHWUN KOTOPOI pa6ounii MoXeT 6blTb NOABEPrHYT BO3AECTBUIO IOKab-
HOV BMGpPaL MK, OH [LOSIKEH:

- NpoiTM MeanLUMHCKOe o6cnefoBaHue;

- MMeTb NpodhmapLpyT (MCTOpMIio NpefLecTBYOWMX BO3AeiCcTBUIA BUGpaLum).

b) Kaxablii paboumnii, NnpuMeHsoWmii BUGPOONacHbIi MHCTPYMEHT, AO/MKEH ObiTb NpefynpexaeH 0 pucke ANs 340-
poBbs, CBA3aHHOM C BO3/eiiCTBMEM Jl0KaNbHOI BUGpaLmu.

c) bonee TwarensHoe ob6cnepoBaHne nepef NpUMeHeHNeM BMGPOONACHOTO UHCTPYMEHTAa AO0/KHbI NPOWTH nnua
co cnegylowmmn 3a6onesaHnamu:
nepsuyHoe 3abonesaHue PeliHo;
- 3aboneBaHuA, Bbi3BaHHble HapylleHnemM KPoBOOOGpaLLEeHNA B KUCTSAX PyK.
TPaBMbl pyK. MOBMEKLNe 3a CO60I HapylleHne KpoBooGpalleHusa nnn gedopmaumio KocTeid 1 cycTaBoB;

- BTOPUWYHBIA heHOMeH PeliHO C yCTaHOBMIEHHbIMW MPUYNHAMU €ro NosIBIEHUS;

- HapyLleHus nepudgepuyeckoli HepBHON CUCTEMBI;

- 3a6o0/1eBaHNA OMOPHO-ABUraTENbHOIO annapara.

d) Heobxogumo pernctpuposaTtb BCE CUMNTOMbI 3a6osieBaHWil 1 o6ecneuntb Nepuoanyecknii MeguLMHCKNA KOH-
TPO/b NINL,. NOABEPralLWMXCs PUCKY pPasBUTUA BUGPaLMOHHOW 6one3Hu.

B HeKoTOpbIX CTpaHax CyLLeCTBYIOT OrpaHMyeHns Ha NpMMeHeHne nuuamMmn Mosioxe 18 net BMOGPOONACHBIX UHCTPY-
MEHTOB HEKOTOPbIX BUAOB.

E.2 TexHuyeckne MeponpusiTUsi, HanNpaB/feHHble HA CHUXeHue BO3AelicTBMUA nokanbHoW BuGpayumn

PekomeHayloTCA cnegytolne MeponpusaTus.

a) Mpu Hanuuuu BbIGOpa MexAy pas/IMYHbIMU TEXHONOrMYeCKUMI NpoueccaMn MCNonbL30BaTb TOT. A1 KOTOPOro
BMGpaLMOHHOe BO3AeliCTBNE MUHUMABHO.

b) Mpy HannumMu BbIGOPa MeXAY Pas/IMYHbIMU UHCTPYMeHTamu (C AONOAHUTENbHBIMU NPUCNOCOBAEHNAMMN) NCNONb-
30BaTb TOT. KOTOPbI/ CO34aeT MUHUMabHY0 BUGpaLuio.

c) TexHuyeckoe ob6CnyxunBaHne 060pyA0BaHUA AO/MKHO GblTb NPOBEAEHO B COOTBETCTBMM CO BCEMU NMpenncaHns-
MW U3roToBUTENS.

d) Cnepgyet npefycMOTpeTb Mepbl, NPENATCTBYOLWME NONaAaHNI0 XUAKOCTN UK ra3a oT paboTaloLero MUHCTPYMeH-
Ta Ha pyku onepartopa.

e) Mpu paboTe Ha Xx0nofe No BO3MOXHOCTU CrieayeT 06ecneunTb NPOrpes PyKOATOK PYYHOTO MHCTPYMEHTa

0 He cnepyeT NPpUMEHSITb MHCTPYMEHTbI C PYKOATKaMu Takoli hopMbl, KOTopas NPUBOAUT K CUTbHOMY HaTSHKEHWIO
KOXW NafiloHN e MecTe KOHTakTa.

A) MNpu Hanuuun BbIGOpa creAyeT UCNO/b30BaTb T€ UHCTPYMEHTbI, KOTOPblE TPEGYIOT NPUNOXKEHUS MUHUMAbHBIX
cun (Haxatus n obxsarta) B MecTe KOHTakTa.

h) Macca py4YHOro MHCTpyMeHTa A0/IKHA 6bITb N0 BO3MOXHOCTW MUHUMAa/IbHA NPU YCMIOBUK, YTO 3TO He NpuBeaeT K
poCTy ApYyrnx napameTpoB, TakUX Kak ypoBeHb BUGpaLuM UK npunaraembsle CUfbl B MecTe KOHTakTa.

XoTsi aHTUBMGPaALMOHHbIE NepyaTkn 06bIYHO HeNb3si cuMTaTb AOCTATOYHLIM CPEACTBOM 3alyuThbl, UX NPUMEHEHne
peKkoMeHAyeTCs, ec/in YCTaHOB/IEHO, YTO Takue nepyaTkyu o6ecneynBaloT CHUXEHUE nepefaBaeMblX HA pyku onepaTopa
BO3/eiiCTBUIA B Avana3oHe 4acToT gelicTBus Bubpauun (cM. FOCT NCO 10819).

E.3 AAMWHUCTpPaATUBHbIE peLleHNs, HanpaBleHHble Ha CHWKeHNe BO3AeliCTBMNS NokanbHON BUbGpayunm

PekomeHayloTCsA cnegylouue Meponpusitus:

a) ObyyeHue paboumx npasuibHOMY Ob6palleHunto ¢ 060pyaoBaHNEM.

b) MnaHnpoBaHve pabouero AHA Takum 06pa3oM, YTOObl B HEM 6blv NpeAyCMOTPEeHbl Nepuogbl, korga paboumnin He
ncnbiTbiBaET BO3AeNCTBUA BUGpayun'™

c) CosgaHue ycnosuii, NpenaTCcTBYOLWNX NepeoxnaxaeHnto paboTatoLymx.

MpegnonaratoT, YTO PUCK NOSIBNEHNSI BUGPALMOHHOM 60M€3HN YMEHbLUAETCS, eC/IM He JOMNYCKaTb HEMpepbIBHOTO
BO34€eMCTBUS BUBPALUM B TEUEHNE L/INTE/IbHOTO Nepuosa BPEMEHMU.
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E.4 PekomeHpgauuu gnsa nuy. paboTarolmx ¢ BUOPUPYOLWUMN NHCTPYMEHTaMM

Pa6oTalowwmm ¢ BU6PUPYIOLLNM MHCTPYMEHTOM peKoMeHayeTCs:

a) M03BONNTb MHCTPYMEHTY paboTaTb MPU MUHUMAaIbHO BO3MOXHOM yCUAUM obxBaTta npu yCroB1UK, YTO 3TO He YXyA-
LUNT yNpaBisaeMocTb NHCTPYMEHTOM W He NMpoTuBopeynT TpebosaHusm 6esonacHoCTUl>

b) B cnyyae nosiBEHUst NOBbIWEHHON BUGpayumn cooblatb 06 3TOM NNLY, KOTOPbIA JO/MKEH OCYLLECTBSATL KOH-
TPO/b 3a BbINOSIHEHMEM Pa6oT.

€) HocuTb COOTBETCTBYIOLLYIO OAeXAy W nepyaTku, MO3BONAOLWME COXPAHATL Tey Teno v AepxXaTb PyKu CyXumu,
0co6eHHO B npouecce paboTbl C BUO6POONACHBIM UHCTPYMEHTOM.

d) M3beraTb kypeHus n ynotpebaeHns HioxaTenbHoro tabaka uav CBeCTV ero o MMHUMyMa Kak 0. Taku B npoLec-
ce paboTbl C BUOPOONACHbIM UHCTPYMEHTOM, MOCKO/IbKY HUKOTUH CHUXAaeT KpoBOoObpalleHne B KUCTAX U nanbuax pyk.

e) B cnyuyae no6eneHns unm NOCUHEHUs NasnbLeB PyK. & TakkKe a Cayvasx ux NpofosKMTEeNIbHOr0 HenpekpaLlyaioLe-
rocsi NokasibiBaHUsi U OHEeMeHUs o6pallaTbCa K Bpauy.

B HeKoTOpbIX CAy4asix NoBbIWeHWe cun 06XxBaTa U HaxaTus NPUBOAUT K YMEHbLUEHUIO N3MEepPAEMoro BUGPOYCKo-
PEHUs. XOTS C TOUKU 3pEHUS BUBPALMOHHOW 6e30MacHOCTH 3TO HEe BCEr4a MOXET ObiTb BbITOAHbIM.
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Mpunoxenne F
(cnpaBou4HoOe€)

PYyKOBOACTBO NO NpeAcTaBieHUo 4ONONHUTENbHOW MHopMaLmm

F.1 BsepgeHue

B coOTBETCTBUM C HACTOALLMM CTaHAAPTOM OCHOBHbIMUW BE/IMYMHAMMU, UCMNONb3YEeMbIMU A5 ONpefesieHns cTeneHun
onacHoOCTV BO3eiiCcTBMA NlokanbHol Brbpauumn, asnawoTtces aB u /1(8). OAHako ele He COBCEM SICHO, Kak UMEHHO pasnunu-
Hble mapameTpbl BMGpauuM CBsi3aHbl C HapyLUeHWAMW 340pOBbs BO3MOXHO, C pOCTOM 3HaHWUii B 3Toil 06nactTu mMeTon
oLleHkn ByeT HeCKONbKO U3MEHEH, HanpMMep B OTHOLLUEHWUW BUAA YacTOTHOW Koppekuuu, 4acTOTHOTO AnanasoHa nsMepe-
HWIA. 3aBUCMMOCTMN OT BPEMEHU 1 06pabOoTKN CUTHANOB MHOTOKOMMOHEHTHOV BMGpauun. Bo3MOXHO Takxe, 4To noTpebyeT-
csl onpeAenuTb pasHble MeTOAbl aHannsa AnsA pas3HbiX BUAOB BO3AECTBUS NOKaNbHON BUGpayum.

[na TOro uto6bl 06ecneunTb MakCMMasbHyl LEeHHOCTb AasibHeAWnX N3MepeHnit ¢ NCNo/Ib30BaHNEM HaCTOSILLErO
cTaHgapTa U BO3MOXHOE MOMOJSIHEHUE 3HAHWI 0 BAMSIHUW NokanbHOM BUGpaLumn Ha Yenoseka, pekoMmeHAyeTcs Npu npose-
[leHUN N3MepeHNii 1 OLleHKe BO3AeNCTBNA BUOPBLUN PerncTprpoBath JONOSHUTENbHYI0 NHDopMaLmMio. PykoBoACTBO MO
c6opy v perncTpaLum 4ONONHUTENbHbIX CBEEHNIA flaHO 8 HACTOSALLEM NPUIOXEHUN.

F.2 VicTouyHuku Bubpauun n pabota MHCTpymMeHTa

PekomeHayeTcs gaBaTb TOYHOE OMMCAHWE WHCTPYMEHTa, ero Tuna, cpoka cayx6bl, Macchbl, pasMepoB U COCTOAHUSA.
BubpaunoHHble XxapakTepucTkn BUOGPMPYIOLLErO MHCTPYMEHTa MOTYT 6bITb CaMbIMi pa3HbIMK. [T03TOMY BaXHO COXPaHATb
MHhopMaLnio A5 BCEX BO3MOXHbIX BUGPALMOHHBLIX COCTOSIHWI [aHHOr0 UHCTPYMEeHTa, onpeAenseMbix pasHoo6pasvem
ob6pabaTbiBaeMblx feTanei u matepuanos, pabounx ycnoBuii, METO40B NPUMEHEHNA UHCTPYMEHTAa N XapakTepoMm ero uc-
nonb3oBaHns (YepegosaHne nepnmofos paboTbl U NPOCTOS).

CnepyeT Takke perncTpupoBaTh NOIOXKEHNE U OPUEHTALMIO PYK HA BUGPUPYIOLLEM NHCTPYMEHTE WM NOBEPXHOCTH
obpabaTtbiBaemoro nsgenus. flomnkHa 6biTb onMcaHa nosa onepaTtopa, B HaCTHOCTU MOJSIOXEHNE ero pyk.

Mo-BnanMomy, BubpaLnoHHas aHeprus, nepefasaemas Ha KUCTU pyK. [O/DKHA 3aBUCETb OT CU/. AeiCTBYIOLW KX B 06-
NacTy UX KOHTaKTa c MOBEPXHOCTbIO B MecTe 06XxBaTa, XOTsl BUA, 3TON 3aBUCMMOCTU TOUHO He U3BecTeH. BO3MOXHO, 4To B
fAanbHelilwem ctaHAapTbl B ob6nacTv Bubpauyun 6yayT Tpe6oBaTtb U3MepeHnUs Taknx cun. MoaTomMy, No BOSMOXHOCTH, CUSlbl
KOHTaKTa A0/KHbI 6bITb U3MEPEHbI U OLEHEeHbI.

CnepyeT pernctpupoBathb, rfje BO3MOXHO, (hakTopbl BHELIHWX BO3AeNCTBUI Ha paboyem mecTe, Takme Kak LyMm.
TemnepaTtypa, feiicTByloLne XMMN4Yeckne BeljecTsa.

F.3 CpepcTtBa usmepeHuii

HacTtoswuii ctaHgapT npegycmaTpusaeT UCNO/b30BaHNe CUCTEM U3MEpPEeHUs 1 3anucu, yaosneTsopstoLmx Tpebo-
BaHmAmM FOCT NCO 8041. Ecnu TpeboBaHNs HACTOALLEro cTaHgapTa npesblleHbl (Hanpumep, No 4YacTOTHOMY Ananaso-
Hy). cnefyeT faBaTb NO/IHOE ONUCAHWe U3MEePUTENbHOl CUCTEMBI.

CnepyeT noApo6HO ONMCbIBATb NOIOXKEHNE 1 OPUEHTALMI0 AaTYMKOB HA UHCTPYMEHTE WK feTanu, a Takke MeToq
UX kpenneHusi. PekomeHAyeTCs ykasbiBaTb 06LLY0 Maccy gatumka (4aT4ymKoB) U KPEMEeXHOro Npucnocobnexuns.

Cnocob kpenieHus akcenepomMeTpa MOXeT okasaTb peluaioliee B/IMSHWE Ha YaCTOTHYI0 XapaKkTepucTuky nusmepu-
TeNbHOW cuctembl. BaxHO y6eanTbCs, YTO BCe pe30HaHCHble YacTOTbl YCTAHOB/IEHHOrO AaTuuka nexaT CyLiecTBEHHO
BblllE BEPXHEN rpaHnLbl AnanasoHa 4acToT usmepeHuii (cm. FOCT 31192.2).

F.4 HanpaBneHusa geiicTBus BuGpayuu

B cOOTBETCTBUM C HACTOALMUM CTAHAAPTOM U3MepPEeHMUS AO/DKHbI ObiTb NPOBeAEeHbI N 3a(UKCUPOBaHbl OTAEIbHO MO
KaXXA0MY 13 Tpex HanpaBfeHuil x. y n 2. XXenatenbHO COXpaHATb 3anucu pesynbTaToB W3MepeHWUit No BCcem Tpem ocAM
(BKNIOYasA cpefHekBapaTVyHble 3HAUYEHNSA KOPPEKTUPOBAHHOIO anbpoyCKOPEHUs. CNeKTPbl YacToT Y BPEMEHHbIe 3anucu
CUrHana, ecnv Takne n3mMepeHus 6blav NpoBeAeHbl).

NMpumeyaHune — CoxpaHeHue pe3ynbTaTOB U3MEPEHUA N0 KAKAOMY U3 Hanpas/ieHuit feiicTBUA BUGpaLum Le-
N1€C006Pa3HO Mo CAEAYIOLWMM NPUYNHAM:

a) HekoTopble peKOMeHAYeMble METOAbl OLeHNBaHWSI OCHOBAHbI HA 3HAYEHUW MOJSIHOW BMBpALMK, OfHAKO HEKOTO-
pble Apyrve UCnosib3yloT M3MEPEHNsi BUGPALMM B TOM HAmNpPaB/eHUN, T4e OHA MakcumasibHa:

b) 3aBUCMMOCTb B/IUSIHUSI HAMpaB/ieHWsl, B KOTOPOM AeiCTBYET BUGpaL s, HA COCTOSIHUE 3[,0POBbA eLLe NOSHOCTbI0
He usyuyeHa.

F.5 3anucb Bu6pocurHanos

Mo BO3MOXHOCTU ClleAyeT OCYLLeCTBUTL U COXPaHUTb 3anncy CUrHaI0B BU6POYCKOPEeHUsi. LIeHHOCTb Takux 3anuceit
6yfeT orpaHuuyeHa, ecnu npu 3TOM He ykasaTb AuanasoH U3Mepsiemoli BU6pauuu U xapakTepucTUKM MosiocoBbIX u-
NbTPOB.

NMpumeuyaHue — CoxpaHeHue 3anuceii CUTHaNOB BUGPOYCKOPEHWSI LLenecoobpasHo Mo Cregyowum npuuu-
Ham:
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a) no3BosIsieT 0GHAPYXNTb HEKOTOPblE HeAOCTaTKN U3MEPEHWIA (HanpuMep, CABUT HYNs, Neperpy3ky nameputesb-
Holi annaparypbil).

b) K OAHWUM W TeM e faHHbIM MOryT ObITb MPUMEHeHbl pasHblie MeToAbl HacTOTHOro aHanumsa:

C) BblYMC/IEHME CPEefHEeKBAAPATUYHOTO 3HAYEHUS, KaK 3TOro TpebyeT HACTOALW NI CTaHAapPT, MOXET OKas3aTbCs He
camMbiM ONTUMasIbHbIM pPeLUEHNEM; eC/IN COXPaHEHA 3anvcb BUGPOCUTHANA, 3TO MO3BOJIUT NOMYUYNTb 3HAUYEHUSA APYTUX Xa-
pakTepucTuk (Hanpumep, NMKOBOE 3HaYeHe BUGPOYCKOPEHNS, YCPEAHEHHYIO XapakTEPUCTUKY YETBEPTOI CTENEHN BUBPO-
yCKOpeHus);

d) Ana oueHkn BO3AeiCTBMS UMNYNbCHOW BUGPaLMK (Bbi3biBaeMoii, HanpuMep, MHCTPYMEHTaMU yapHOro AeicT-
BUWS) MOTYT OKa3aTbCcs 60/1ee NoAXOAALMMY ApYrie MeTOoAbI, BKouatoLwe B cebs, Hanpumep, namepeHue nuk-takropal.

F.6 YacToTHblli aHanus

MoOMMMO NONyYeHUsi KOPPEKTMPOBAHHOW N0 YacTOTe XapakTepuCTUKN XenaTeflbHO UMeTb UCXOAHbIe AaHHble ANs
cpefHekBafpaTUUHbIX 3HAYEHUI (HEB3BELLUEHHbIX) BUOGPOYCKOPEHMS B TPETbOKTaBHbIX Nosiocax No BCEMY AManasoHy yac-
TOT U3MepUTesbHOl cucTeMmsl.

Kpome TOro, nonesHbIM cnoco60M BU3yasibHOro KOHTPO/IA AaHHbIX B LieN1X OL,eHKU 4acTOTHOro cocTasa W BbisiB/le-
HUSI pas3/IMYHbIX HELOCTaTKOB U3MEpPEeHWit ABNSEeTCA N3MepeHne CnekTpasibHbIX COCTaBASIOWMX B N0I0cax NOCTOAHHON
LMPUHBLI (Hanpumep, 3MepeHne cnekTpasbHO NA0THOCTM MOLWHOCTW). (MpK N3MepeHun cnekTpa MOLLHOCTU BaXHO yKa-
3blBaTb. Kakoe paspelleHune no YyactoTe 6b1710 UCNONb30BAHO.)

MprumMmeuyaHune — YacToTHbI aHanu3 xenaTesieH No cAefylLWwum npuinHam:

a) ynpoliaeT npoBejeHne nNocneayoLero NoBTOPHOroO aHann3a ¢ Cnosib30BaHNeM faHHbIX U3MepPeHUii B TPeTbOK-
TaBHbIX Mosocax n Apyrux GOpPM KpPMUBOW 4acTOTHOW Koppekuun. (3To 0CO6EeHHO NosIe3HO, eCN He COXpaHeHa ncxoaHas
3anuck BUGpOCUrHana.);

b) cnekTpanbHasa uHcopmMauus (B 4acTHOCTW, MOMyYeHHas Npu aHasn3e B Nosiocax MOCTOAHHOW LIVMPUHBI) MOXeT
6bITb NOME3HA A9 BbIABNEHNA Hef0CTaTKOB M3MepeHWii: neperpyskn nnau casura Hyns (XopoLwo BUAHbLI No cneundunyec-
KO (hopMe HM3KO4ACTOTHOrO yYacTka CnekTpa), a Takke npobsiem, CBA3aHHbIX C KpenaeHnem gatumka (XopoLo BUAHbI Ha
BbICOKMX YacToTax);

C) Y3KOMOOCHbIN aHann3 NOMOXEeT BbIABUTb NPUYMHbI BO3HUKHOBEHUS BMOPALIMM N TEM CaMblM NO3BOIUT NHXEHep-
HOMY NepcoHasy ycTpaHuTb NOBbIWEHHYI0 BUGPaLMIO HA HEKOTOPbIX YacToTax.

F.7 Onana3oH yacTtoT

XoTAa kpmBasi 4HaCTOTHOW Koppekuun WhonpegesneHa ToNbKO B 3aaHHOM gnana3oHe 4acToT, ec/iv B npouecce n3me-
peHunii NnpeanonaraeTcs COXpaHATb 3anMcu BUGPOCUTHANA U fjaHHble YacTOTHOrO aHanu3a, To peKkoMeHayeTcs, YTobbl aua-
nasoH YacTOT U3MEPEHMNI Bbl1 N0 BO3MOXHOCTU 601bWwWMM. OAHAKO NPy 3TOM MOTYT BO3HMKHYTb C/IOXKHOCTM Ha yactoTax
cBbllwe 1000 My, cBA3aHHble C YACTOTHOW XapaKTepUCTUKON yCTaHOBNEHHOTO AaTyvka BMGpaLun; aTo TpebyeT NpoBepku
[OCTOBEPHOCTUN pe3ynbTaToB M3MEPEHMS BbICOKOYACTOTHONM BMOGpaLuu.

MpumeuvaHune — lMpeacTaBneHne JaHHbIX B paclIVMPEeHHOM YaCTOTHOM [uanasoHe eflaTefibHO, MOCKOJIbKY
HeKoTopble uccnegoBateny BUAAT 60/bLUYI0 BAXHOCTb COCTaB/ALLMX HA YacToTax cBbiwe 1400 y. ocobeHHo Ana umny-
NbCHOI BUGpayuun, 4em 3To NpeanonaraeTcs B HACTOSILLEM CTaHfapTe.

" CornalleHve o cTaHgapTM3aunm Takux MeToLoB aHanmnsa noka He fOCTUTHYTO.
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Mpunoxexne G
(cnpaBo4HOE)

MI3MeHeHne CTPYKTYpbl HACTOSALero ctaHgapTa no oTHoweHuno K MCO 5349-1:2001

Yka3aHHoe B Tabnuue G.1 n3meHeHne CTPYKTYpbl MEXrocyJapCTBEHHOIO CTaHjapTa OTHOCUTE/IbHO CTPYKTYpPbI Npu-
MEHEHHOTo MexXJyHapoAHOro cTaHAaapTa 06yc/i0BfEeHO NpBeAEHNEM B COOTBETCTBME € TpeboBaHnamu FTOCT 1.5—2001.

Ta6nuuya G1

CTpyKTypa mexayHapoaHoro ctaHgapta NCO 5349-1:2001 CTpyKTypa HacTosLero ctaHgapra
Paspenbl Moapasgens! Paspgensi Mopapasgensl
3.1 3
3

3.2 4

4 5

5 6

6 7
MpunoxeHue 6 E.5 Mpunoxexne E —
Mpunoxexnne F F.8 MpunoxeHune F —

MpumeyvyaHune — CTpyKTypHble 3/IeMEHTbl  HacTOsIero cTaHjapTa W MexAyHapoAHOro craHgapTa
NCO 5349-1:2001. He yka3aHHble B AaHHOW Tabnuue, NAEHTUYHBI.
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Buénunorpadcusa

n) NCO 8727:1997 Bubpauusa n ynap. BosgeiictBue Ha yenoseka. BuognHamuueckas cuctema koopauHat
(ISO 8727:1997) (Mechanical vibration and shock — Human exposure — Biodynamlc coordinate systems)
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YOK 534.322.3.08:006.354 MKC 13.160 T34

KntoueBble cnosa: Bubpauus, nokanbHas Bubpauus, Bo3geiicTBrne Ha YenioBeka, npoeccnoHasnbHble 3abone-
BaHVA. BM6paLMoHHas 60ne3Hb, BUbpaumoHHas 3KCno3numsa 3a CMeHy
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