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BBEJEHHE

MupoBo33penme yenoseka ckinansiBaerca K 20-25 ronam ero xu3sHu. B mu-
POBO33pEHHH HAlllero COBpEMEHHHKa, B HallleM pPOCCUHCKOM MEHTAlUTEeTe eCTh
ofuH npodell, BCEro OJIMH, HO OH CYLIECTBEHHO BIHUSET HA HAITY XKHU3Hb, €€ Ka-
yecTBO, ee yposeHb, ee BE3OITIACHOCTD — 310 mpeHeOpexeHHe K CBOEMY
3/10pOBbIO, 00pa3y KHU3HH, MUTAHHIO, TIOBEAECHHUIO B IKCTPEMANLHBIX CHTYALUsX,
TO €CTh KO BCEMY TOMY, YTO ONpefenseT NPoAOMKUTENLHOCTE Hallero ¢ Bamuy,
YUTaTeNb, IpeObIBaHUA Ha 3TOH MHOTOCTpajanbHoi 3eMite. MHOrocTpagansHoi
1 1o Haieil ¢ Bamu BuHe.

Y Hac HeT TOH KoJIocCabHOH TATM K XXU3HHU, KOTOPYIO TaK BEIHKOJIENHO
noka3an J/Ixek JIOHAOH B CBOEM HeOONbIIOM, HO EMKOM paccKa3e «30B XHU3HUY.
A noyemy? Jla nortomy, 4TO B IIKane [eHHOCTeH cobcTBerHas Hama Oe3zomnac-
HOCTb, XOTS M HaXOAUTCS HA MEPBOM MECTe, HO BO BTOpOM AecsTke. 1 uto u3
atoro cienyer? A crelyeT U3 3TOro TO, YTO Bhl compukacaeTech ¢ MHPOBO3-
3pEHYECKOH AUCHMIUIMHOMN, AMCLMILIMHON, KOTOpass OOJKHA 3aCTaBHUThL 3a1y-
MaTbcsa O cede, JMOOHMOM, O Hac, OKpYXaloIuX, 0 3eMie Haillell MHOrocrpa-
JansHoM.

B sToM HebonbmoM nocobuu 3anoxeHsl nuib azsl BE3SOITACHOCTHU, Ho
aBTOPBI CKPOMHO HAEIOTCS, YTO NONTyUeHHble BaMu 3HaHHS OyAyT nepBoi cTy-
MeHbKON B MUp NpEeKpacHoH, 300poBoH, Onaronony4Hoii u gonroi XM3H!

B n06pblii myTs!



Taaea 1. TEOPETHYECKHE OCHOBbBI BE3OIIACHOCTH
KAZHEJEATEJBHOCTHU

1.1. Onpegenenne, ueu, 3agaqyi, 00beKT U NPeIMeTbl H3YUYCHHS HAYKH
«be3onacHOCTh JKH3HEJeATEeIbHOCTH»

Xu3HeaesTeNnbHOCTh YeIOBEKa HEpa3phlBHO CBfA3aHA C OKpYyKarolei ero
cpenmoit obutaHus. B mpolecce XU3HEAESITENBHOCTH YEN0BEK U CPefla OCTOSIH-
HO B3aUMOJEHCTBYIOT APYT ¢ APYroM, oOpa3ys CHCTEMY «YENOBEK — cpefa oou-
TaHus» [1].

Kuznedeamensnocms — 3T0O NOBCeJHEBHAS AESATENLHOCTD U OTIBIX, CIIOCOD
CYILLECTBOBaHUS YeJIOBEKa.

Cpeda obumanun — oKpydXXarollas 4eJoBeKa cpelia, 00yciloBIeHHas B AaH-
HBI{ MOMEHT COBOKYITHOCTBIO ()akTOpoB ((PU3NUECKUX, XUMUYECKUX, OUOIIOrH-
YEeCKUX, COLMATIBHBIX), CIIOCOOHBIX OKa3bIBATh NPSMOE MIIM KOCBEHHOE, HEMEa-
JIEHHOE MM OTAAJIEHHOE BO3JICHCTBHE Ha JEATENIEHOCTD YeJIOBEKa, €ro 310pOBhe
M IOTOMCTBO.

OcHOBHast MOTHBAIMS YENOBEKA B €ro B3aUMOMAEHCTBUM CO cpenoil obuta-
HHS HallpaBlieHa Ha pelleHNe, KaK MUHUMYM, JBYX OCHOBHBIX 3a]a4:

¢ ofecrieueHne CBOUX NOTPeOHOCTEH B NUILE, BOAC U BO3LYXE;

® CO3/IaHHE U MCIIOJH30BAHHE 3AIIUThl OT HETAaTHBHBIX BO3JEHCTBUHI cpenbl
obuTaHus.

B cucteme «4enoBex — cpena OOMTaHUS» MPOUCXOIUT HENIPepPBIBHEINA 00MeH
MOTOKAMH BelecTBa, SHEPrHH M HHGOpPMAlUH, KOTOpPHIE UMEIOT ecmecmeeH-
HYI0, MEXHOZEHHYIO, CBI3aHHYIO C MPOU3BOJICTBOM H MCIONL30BaHUEM TEXHUKH
U TeXHOJIOTHH, B aHmponozeHHyio, BbI3BAaHHYKO JAESTEIbHOCTBIO YEJIOBEKa, IPH-
pony. OHM BO MHOIOM 3aBHCSAT OT MacluTaboB IpeoOpasyromeil AesTelbHOCTH
yenoBeKa U OT COCTOSIHUsI cpelpl obuTaHus. [1oTOKM BellecTB, IHEPrui ¥ UH-
(hopMaLy ONpelesiIIoT XapakTep B3auMOJeHCTBHS YesIoBeKa co cpeoit oOuTa-
H¥sl, KOTOPBIH MOXET ObITh MO3UTHBHBIM WM HETATUBHEIM.

Yenoeek U OKpY’Kalolllas €ro cpejja TapMOHHYHO B3aUMOJEHCTBYIOT U pas-
BUBAIOTCS JIMIIEL B KOM(OPTHEIX YCIOBUX, KOTIa TIOTOKH BEIECTBA, SHEPTUH U
HH(OpMAlUK Haxo[ITcsl B IIpeaenax, 6JaronpHsaTHO BOCIPHHUMAEMBIX YeNoBe-
KOM U NpHpOoJHOH cpenoil. JIto6oe nmpessllie e MPUBLIYHBIX YPOBHEH ITOTOKOB
COINPOBOXXAAETCS HEraTUBHBIMHM BO3IESHCTBHAMM Ha YeJloBeKa /WM OKPYIKaro-
LITy1O Cpeny.

Ha Bcex stamax CBOEro pa3BUTHMS HEJIOBEK HENPEPhIBHO BO3IEHCTBOBAN Ha
cpeny obuTaHUd, U B pe3ynbTare Ha 3emiie B XX BeKe BOIHUKIU 30HBI [OBEI-
IIEHHOT'O aHTPOIOTEHHOTO ¥ TEXHOI'€HHOT'O BIAMSHUS Ha NPHPOLHYIO Cpeay, YTo
IpPUBENO K HaCTHYHOH M K HOIHOH ee peruoHanbHOM aerpaganvi. DTHM H3Me-
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HEHHMSIM BO MHOI'OM CIIOCOOCTBOBAJIM BBICOKHE TeMIIbl pOCTa YMCJIEHHOCTH Ha-
ceneHus Ha 3eMJie ¥ ero ypOaHH3alus, POCcT MOTpeOIeHUs SHEPreTHHEeCKUX pe-
CYpPCOB, MHTEHCHBHOE Da3BUTHE MNPOMBIIUIEHHOrO U CENbCKOXO3AHCTBEHHOrO
DIPOU3BOJICTBA, MAaCCOBOE HCIIONB30BAHUE TPAHCIIOPTHBIX CPEACTB U PSII APYIHX
npoueccoB. TakiM o0pa3oM, B pe3ysibTaTe aKTHBHOH TEXHOTE€HHOH HesTelbHO-
CTH YeNOBeKa CO3JaH HOBBIH THIL cpennl o0HTaHUus — mexHocgepa. Coznapas
TexHOC(epy, YEIOBEK CTPEMHIICS K IOBBIIIEHHIO KOMMOPTHOCTH cpefpl obura-
HHA, K 00€CIIEYEHMIO 3aIUTEl OT €CTECTBEHHBIX HEraTUBHBIX BosAeicTBri. On-
HAKO co3JaHHas pyKaMH M pa3yMOM YelloBeKa TeXHocepa BO MHOIOM HE OIl-
paBiana HalexAb! JII0AeH, Tak KaK IOsfBUBIINECS IPOU3BOACTBEHHAA KU rOpoi-
cKas cpedbl 0Ka3alich AaJieKH MO YPOBHIO 0€30MacHOCTH OT JOMYCTHMBIX Tpe-
Oosanmit. IMeHHO MO3TOMY B NOCNENHEe NECATUNETHE CTANO aKTUBHO Pa3BU-
BaThCA ydeHUe O 0e30IIaCHOCTH JKM3HENESTeNbHOCTH B TeXHOC(epe, OCHOBHON
LENbI0 KOTOPOro fABJAETCSH 3allUTa HeNOBeKa OT HEraTHBHBIX BO3NEHCTBMH aH-
TPOIIOT€HHOIO0 M €CTECTBEHHOIO NPOUCXOXAEHHUS, AOCTHXEHHE KOMGOPTHBIX
YCIIOBHH XKU3HEAEATSILHOCTH.

beszonacnocme sycusnedesmenvrnocmu (bXK/]) — cucrema sHauuii, obecue-
qyBarollas 0e30NMacHOCTh OOUTAHUSA YeJIOBEKa B MPOU3BOACTBEHHON U HENPOM3-
BOLCTBEHHOH cpefie, 1 pa3BUTHE AEATEIBHOCTH N0 obecreyeHHIo 6e30acHOCTH
B MIEPCIIEKTUBE C YYETOM aHTPONOIeHHOI0 BIUSHUS Ha Cpely OOHTaHUA.

BesomnacHocTh 4enoBeka onpenenseTcss OTCYTCTBHEM IIPOU3BOACTBEHHBIX U
HETIPOU3BOJCTBEHHBIX aBapuil, CTUXUHHBIX M IOPYTHUX NPUPOAHBIX OeACTBUH,
onacHeIX ()aKTOPOB, BHI3BIBAIOLLMX TPABMBI HIIH PE3KOe YXYIUICHHE 3J0POBBS,
BpEeAHBIX (PaxTOpOB, BEI3BIBAIONINX 3ab0sieBaHUe YeToBeKa X CHIDKEHHE ero pa-
60TOCNOCOBHOCTH.

Kax Bcskas nayka, BXX/l umeet nens, 3agauu, oObEKT U OpPEeAMEThl H3yue-
HUS, CpEACTBa [IO3HAHUA W IIPUHUMIEI, HCIIOIb3YEMBbIE U1 pEeLIeHUs paKTHye-
CKUX K TEOPETHUYECKUX 3a71ad.

Lenv BK/] ucxonuT U3 OINpejeseHUs 3TOH HAyKH M OpeactaBnseT coboit
JOCTHKeHHe 0e30I1acCHOCTU B cpefax obutanusi. Mcexons us atoro, nenso B
ABIAETCA:

® TOTOBHOCTH K YpPE3BLIYAHHBIM CHTYAalLMsIM HMPHUPOJHOIO M TEXHOTEHHOIO
XapakTepa;

e npefyIpexaeHIe TpaBMaTU3Ma;

e coxpaHenne paboTocrocoOHOCTH U 340POBbS PabOTHHUKOB;

® COXpaHeHHe KayecTBa [10JIE3HOro TPy Aa.

Hns poctrkenus >Tod denu BXKJ[ HeoOXOouMO peluTh psii HaydHBIX H
npakTyyeckux 3agad. K HaydHBIM 3ajadaM OTHOCSITCS IOJIydEHHME HOBBIX,
OPUHUUNHATIBHO HECTAHJAPTHHIX 3HAHMH B BHJE BBIABIECHHBIX 3aKOHOB THOO
TEOPETUUECKOIO ONUCAHHUSI TEXHONOIHUYECKOro Ipolecca, MaTeMaTHUeCKOro
ONMCAaHMs SBIEHUH M T. 1., NOMOTaIOLUX peliaTh IpaKTHYECKUe 3afadu.
K npakriyeckuM 3apadaM OTHOCATCS pa3paboTKa KOHKPETHAIX MPAKTUYECKUX
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MEpONPUATHH, 0DECIeYNBaIOIINX JKU3HEACATENBHOCTs HeNoBeka 0e3 TpaBM,
aBapu¥l Ipy COXPaHEHUH ero 30POBbS M PabOTOCIOCOGHOCTH C BBICOKMM Kaye-
CTBOM TPYZIOBOH A€ATENHHOCTH.

Obvexmom usyuenus bXK/] kax nayxku sBnsieTcs cpela OOUTaHUS YeIOBEKa.

Cpeoa obumanus uenogexka (cpeda obumarus) — COBOKYNHOCTE OOBEKTOB,
ABJeHMH U (PaKTOPOB OKpYKarolel cpelsl, ONpeenatoIas yCIOBUs XKU3Henes -
TenpHocTH 4enoseka. Cpeny oOUTaHMS HeloBeKa MO renesncy (IPOUCXOXKe-
HHUIO) MOXHO KJIaccH(HUUUpOBaTh Ha IIPOU3BOACTBEHHYIO (IIPOCTPAHCTBO, B KO-
TOPOM COBEpILAETCsl TPYJAOBas HEATEIbHOCTh YeNOBeKa) W HelpOU3BOACTBEH-
HYIO.

OcHOBHBIM 21€MEHMOM NPOUIBOOCMBEHHOU Ccpedbl SBISETC TPY L, KOTOPHIH
B CBOIO Ouepefllb COCTOMT U3 B3aUMOCBS3aHHBIX U B3aUMOAEHCTBYIOIIMX 3Je-
MEHTOB, COCTABIAIONIMX CTPYKTYPY TpyZa: cyOBeKTHl TPyJa, CPEACTBA U Mpel-
MeETBI TPYZa, TEXHOJIOrHYECKHe IPOLECCh], NPOAYKTBI TPYLa KaK MOJIE3HBIE, TAK
U MOGOYHEIE B BUAE 00pa3yIOLMXCS BPEJHBIX H ONACHBIX NpuMeceli B BO3LYLI-
HOHU cpelie U T. M., IPOU3BOACTBEHHbIC OTHOIICHHS (OpraHU3allMOHHbIE, IKOHO-
MUMECKHE, COLHaNbHO-TICUXOJIOTUYECKHe, NIPaBOBEIe), TPOHECCHOHATBHAA U IC-
TeTHecKas KyasTypa U T.4.

Ipupoonas cpeoa B Bupe reorpado-nasaadpTHeIX, reorpapuueckux, Kiu-
MaTH4ECKHUX JIEMEHTOB, CTHXHHHBIX OeACTBUH (1MOXapoB OT MOJIHUA), IPUPOL-
HBIX MPOLIECCOB (ra3oBBIACACHUNA U3 FOPHBIX ITOPOJ) MOXKET NPOSBIATHCS KaK B
HENpPOU3BOACTBEHHOM, TaK U IIPOM3BOJCTBEHHOH cdepe, 0OCODEHHO B TaKUX OT-
pacnsx, KaKk CTpOUTENHCTBO, TOPHAs MPOMBILIEHHOCTh, METAJULYPIUs U Ap.

Bce aneMeHTHI, COCTaBIAIONINE cpelly OOMTaHUSA YeNoBeKa, B JeHCTBUU CTa-
HoBsATCs (pakTopamy, BiusroliuMu Ha BXKJI. Mcxons us atoro, Hayka BX]I 061-
3aHA pacCMaTPUBATh BIUSHHUE 3THX (aKTOPOB Ha YeJIOBeKa, KaK OTHALNBHO, TaK U
B COBOKYITHOCTH. TOJBKO NPH TAKOM CHCTEMHOM IIOAXOAE MOXKHO B KOMILIEKCe
peayn3oBaTh KOHeuHyo uens b/

Tlpeomemom uzyuenusa BIKJ] aBnsroTcs (GU3HONOTHYECKHE M IICHXOJIOrHYe-
CKKE BO3MOYKHOCTHM delioBeka ¢ Toukd 3penus BXJI, bopmupoBaHue Gesomnac-
HBIX YCAOBHH, MX ONITHUMHM3ALUS U T. 1.

HccnenoBanue npeaMetoB U o6bexTa B ans peanusanuu KoHeqHO# ee
UenM M 3aja4 BO3MOXHO € HCIOJB30BAaHHEM HE TOJIBKO CBOMX 3HAHHWM, HO M
3HAHUM, TONYYEHHBIX JPYTMMH HayKaMH, TAKMMHU KaK OCHOBBI YIIpaBleHus, UH-
JyCTpUANBHO-TIefarornyeckasl ICHXOJIOIHS, KyJbTypa IpPOM3BOACTBA, HHXe-
HepHas [ICHXONOTHA, [IPaBO, TEXHUYECKas! 3CTETHKA, 3pPTOHOMHUKA, [IPOH3BOACT-
BEHHas CaHUTApHA, TEXHHKA Ge30MacHOCTH, rpaXKaHcKas 0G0POHa, OXpaHa OK-
pyXaroleit cpeasl.



1.2. OnacHocTH ¥ HX HCTOYHHKH, KOJTHYECTBCHHAA XapaKTepPUCTHKA
OMACHOCTH, KOHUENUHA HPHEMJIEMOI'0 PHCKA

HeraTusHble BO3OEHCTBHS B CHCTEME «YENOBEK — cpefia OGHUTaHUs» NPHHATO
HA3BIBATh OMACHOCTAMH.

Onacnocmp — 1entpanbHoe noHsTHe BXK], nox KOTOPEIM MOHHUMAETCS COBO-
KYITHOCTb CBOHMCTB (DaKTOpOB cpelpl 0OMTaHMs YeNoBeka (UM KOHKPETHOH CH-
TyaluH), CocOOHBIX BBI3LIBATE HEONArONPHATHBIE AT 3A0POBbs 3¢ deKThl Ipu
OIpe/ieIeHHBIX YCIOBUSAX Bo3AeHcTBUA [2].

HeTOoYHMKOM ONAaCHOCTH MOXET OBIThH BCE YXHBOE U HEXHBOE, & IOJBEPraTh-
CS OTNACHOCTH TaKXKe MOXET BCe XXUBOE U Hexusoe. [Ipu apanuze omacHocTei
HEOOXOAMMO HCXOAUTh U3 NPHUHIMIA «BCE BO3xeHCTBYeT Ha Beey». OnacHocTH
He obOnafaroT M30HUpaTeNnbHbIM CBOHCTBOM M IIPH CBOEM BO3HHUKHOBEHMM Hera-
THBHO BO3JEHCTBYIOT Ha BCIO OKPYXKAIOLLYIO X MaTepualibHylo cpeny. Onacto-
CTU Peanu3yIOTCS B BUIIE IIOTOKOB PHEPrUH, BELIECTBA M HHGOPMALIMH, OHH CY-
IIECTBYIOT B IPOCTPAHCTBE M BO BPEMEHH.

Bce onacHOCTH KIacCHQULMPYIOT HO PALY IPA3HAKOB.

Ilo eudam ucmouruxoe BOZHUKHOBEHUS Pa3MYalOT ONACHOCTH €CTECTBEH-
HbIe, TEXHOI'€HHBIE 1 AHTPOIIOTEHHBIE.

Ecmecmeennsie onacnocmu o0yCIOBIeHb CTUXUIAHBIME SBICHUSAMU, KIIH-
MaTHYECKUMH yCIOBUSIMH, pelbedOoM MECTHOCTH H T. II.

OrnacHOCTH, CO3/laBaeMble TEXHUUECKUMMU CpPEACTBaMH, Ha3blBAIOT MEXHO-
2eHHLIMU, 2 GHMPONOZEHHblE ORACHOCHY BO3HHUKAIOT B pe3ynbTaTe Omuboy-
HBIX WM HECAHKIIMOHUPOBAHHBIX JEHCTBHI YesloBeKa MITH CPYIINbI JIFoeH.

Ilo sudoam nomoxoé B KU3HEHHOM IPOCTPAHCTBE OINACHOCTH JENATCH Ha
SHepreTUYecKre, MacCoBble U HHGMOPMaHOHHBIE

llo momenmy 603HUKHOBeHUA ONACHOCTH ACNATCS Ha IPOTHO3HPYEMBIC U
CHOHTaHHbIE.

1lo sudy 6o30eiicmeus Ha YeJIOBEKa pa3iMyaOT BPeIHbIE ¥ TPaBMOOIIaCHbIE.

Ho obvexmam 3auyumel pa3Iu4aroT OMAacHOCTH, ASHCTBYIOIIUE HA YENIOBEKA,
Ha MPUPOJHYIO Cpelly U Ha MaTepHallbHbIe PECypCH.

Ilo eudam 30m 6030eticmeus ONACHOCTH ACTATCA Ha NPOU3BOACTBEHHEIE,
OBITOBEIE, TOPOACKHE (TPaHCIIOPTHBIE U JIP.), 30HBI YPE3BBIYANHBIX CUTYalHil.

Ilo eeposmuocmu eo30eticmeus Ha 4eJIOBeKa U cpely oOUTaHUs OIIaCHOCTH
pasleNsioT Ha MOTeHUMANBHbIE, PealbHble U peali30BaHHbIE.

Ilomenyuansuana onacHocme TIPECTABIAECT YIPpo3y OOLIEro xapakTepa, He
CBA3AHHYIO C IIPOCTPAHCTBOM YU BpeMeHeM BosgeicTsus. Hanpumep, B Bhipake-
HUM «IIyM BPEIEeH IS YeJOBEeKa» TOBOPHUTCS TONBKO O MOTEHIMAILHOHN omac-
HOCTH UlyMa Uil 4enoBeka. Hanuuyue noTeHUHaNbHBIX OMNAacHOCTEH HaXoOMT
CBOE OTpakeHWe B axcuome: «KU3HeOesTeIbHOCTH YeNoBeKa IOTCHIMATHHO
oracHa». AKCHoOMa NpeonpenenseT, YTO BCe NSHCTBHS HeJOBEeKa M BCe KOMIIO-
HEHTBl CpeAbl OOMTAHUSA, NPEXIe BCEro TEXHUYECKUE CPECTBA M TEXHONOTHH,
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KpOMe MO3UTHBHBIX CBOMCTB U Pe3yNbTaTOB, O0NAAAI0T CIIOCOGHOCTHIO TeHEPH-
poBaTs onacHocTh. IIpu 3ToM Nt06oe HOBOE MO3UTHBHOE AefiCTBHUE |eNnoBeKa
UIIM eT0 pe3yNhTaT Hen30eXKHO NPUBOJAT K BO3HUKHOBEHHUIO HOBBIX OIIACHOCTEN
— HEeraTHBHBIX (haKTOpPOB.

Uem BblLIE ITpeobpasyronias JesITeIBHOCTD YeIOBEKA, TEM BbILIE YPOBEHDb U
YUCJIO AHTPOIOIEHHBIX M TEXHOTEHHBIX ONACHOCTEH — BPEAHBIX H OMacHBIX
¢$akKTOpOB, OTPHLATENBHO BO3AEHCTBYIOIIMX HA YENOBEKa U OKPYXKAIOIIYIO €ro
cpeny [3].

Bpeoustii pakmop — HeraTuBHOE BO3[eHCTBUE HA YeJOBEKa, KOTOPOE NpPH-
BOJMT X YXYALUCHUIO CAMOYYBCTBUS MU 3a00JIeBaHUIO.

Onacnotii paxkmop — HeTaTHBHOE BO3JEHiCTBYE Ha YeNOBEKA, KOTOpOe IpHU-
BOJMT K TPaBMe MU JIETANEHOMY UCXOLY.

B Hacrosimee BpeMs NepedeHb peanbHo NeHCTBYIOIUX TEXHOTEHHBIX U aHTPO-
MOTEHHBIX HEraTHBHLIX (DaKTOPOB 3HaUMTENeH H HacyuThiBaeT Oonee 100 Bunos. K
HauboJiee pacrpocTpaHeHHbIM U OONafaroOlMM JOCTATOYHO BBICOKMMM KOHLIEGH-
TPALMSMH WIH 3HAYUTEIEHBIMH SHEPTETHUECKUMH YPOBHAMU OTHOCATCSA BPEIHBIE
MPOM3BOCTBEHHBIE (JaKTOPHI: 3aNBUICHHOCTh M 3ara30BaHHOCTH BO3AYXa, LIyM,
BUOpaIMK, 3NEeKTPOMArHUTHBIE MO, HOHU3UPYIOLUME U3IMydeHHus U Ap. B Oeity
Hac TaioKe CONpOBOXIaeT Oo/blNasi raMMa HeraTUBHBIX ¢axTopoB. K HUM OTHO-
CATCS 3arpPsI3HEHHBIA BO3YX, HeNlOOpOKaueCTBEHHAs MHIA, LIIYM, JeKTPOMAarHUT-
HBIE IO OT OBITOBBIX ITPUOOPOB U JIp.

Peanvnasa onachocms Bceria cBs3aHa ¢ KOHKPETHOH yrpo3oil Bo3aeicTBus
Ha YeJoBeKa, OHa KOOPIMHHUPOBaHa B NPOCTPAHCTBE M BO BpeMeHH. Hanpumep,
JBHXXYILAsICA 110 LIOCCe ABTOLMCTEPHA C HANMHUCEI0 « OrHEeonacHo MpeCcTaBs-
eT cob0il peanbHyIO OMaCHOCTh AN YeJOBeKa, HaXOAAILIErocs OKOJIO aBTOIOPO-
ri. Kax TOJBKO aBTOLMCTEpHA YieT U3 30HbI MpeObIBaHMs YeJOBeKa, OHA TOT-
yac xKe MPeBpaTUTCs] B UCTOYHHUK IOTEHIHAIBHO! OMMaCHOCTH IO OTHOLUEHHIO K
3TOMY 4eJIOBEKY.

Peanuzoeannana onaciocms — $HakT BO3NEHCTBUS PealIbHOH OIACHOCTH Ha
yenoBeka U (uNH) cpefy OOUTaHMs, IIPUBENIUMHA K IIOTEpe 3M0POBbS WIH K Jie-
TallbHOMY MCXOAY 4eNoBeKa, K MaTepHallbHBIM NoTepsiM. Ecnu B3phIB aBTOLHC-
TepHB! IPUBEN K €¢ pa3pyLIeHUIO, rubey NoJeil 1 BO3rOpaHHi0 CTPOEeHUH, TO
3TO — peaTu30BaHHAas OIaCHOCTh. PeallM30BaHHBIE ONACHOCTH IIPUHATO pazje-
ASTb HA NPOUCUECEUS, YPE38bILAlIHbIE NPOUCUIECMBUS, A8aPUN, KamAcmpodhsl
u cmuxutinole 6edcmeus.

Ilpoucwecmeue — coGbITHE, COCTOSIIEE U3 HETaTUBHOTO BO3JCHCTBUA C
NpUYHHEHHEM ylep6a JIOACKUM, IPUPOJHBIM UM MaTepHalbHBIM PECypcaM.

Upesesruaiinoe npoucwecmeue (411) — cobrpiTue, nMpoucxoasuiee KpaTko-
BpPEMEHHO U obyajarollee BHICOKUM YPOBHEM HETaTHBHOIO BO3AEHCTBUS Ha JIXO-
Jielt, npupofHble U MatepranbHble pecypcebl. K Ul oTHOCATCS KpyTIHBIE aBapuHy,
KaTacTpo(bl U CTUXUIHHBIE OEICTBUS.



Aeapuu — npoucuiecTBHe B TEXHHYECKOH CUCTEMe, He COIpPOBOXKIaoIIeecs
rubenslo N0AeH, Npu KOTOPOH BOCCTAaHOBIEHHE TEXHUYECKMX CPEICTB HEBO3-
MOYHO WM 9KOHOMHMYECKH HELEeNeCO00pa3HoO.

Kamacmpogha — NpoHUCLLIECTBHE B TEXHUYECKOH CHCTEME, CONpPOBOXIAIO-
nieecs ruOeIIBIO MM Ipornaxei 6e3 BecTH ofeit.

Cmuxuiinoe 6edcmeue — NpoucLIeCTBHE, CBI3aHHOE CO CTUXUHHBIMU sBJe-
HUSIMH Ha 3eMJIe U NpuUBeAllee K paspylleHHIo OHocdepsl, TeXHochepsl, K TH-
Oesii UM noTepe 340pOBbS IIOLCH.

Ypeseviuaiinaa cumyayua (4C) — cocTosHUe 0OBEKTA, TEPPUTOPUH HIH
aKBaTOPUH, KaK NpaBuio, nocie YI1, npu KOTOPOM BO3HHKAET yrpo3a >KU3HM U
3I0POBBIO ANl TPYNNBI MIOAeH, HAHOCUTCS MaTepHANIbHBIH yiiepd HaCeNeHUIo U
SKOHOMMKE, AerpafupyeT NPUpPOAHas cpela.

U1l KONUYIEeCTBEHHOH OLICHKHN OMACHOCTH HCIOJIB3YETCS IOHATHE «PUCKY.

Puck — 310 4acTOTa pealu3allid OMACHOCTH M MOXET OBbITh ONpefeNneHa Mo
opye

R=n/N,

TZle N — YHCJIO TE€X HJIM UHBIX HeONaronpHATHBIX I10CIeaCTBHIt; N — BO3MOXKHOE
YHCII0 HEGIaroNpHUATHRIX HOCNEACTBUH 3a ONpeesIeHH I IIEPHO/.

B co0oTBETCTBHH ¢ COBPEMEHHBIMHY B3IJISAIaMHU PHCK OOBIYHO HHTEPIIPETHPY-
€TCsl KaK BEPOSTHOCTHAs Mepa BO3HUKHOBEHHUS TEXHOI€HHBIX MJIHM TPHPOIHBIX
SIBIeHUH, CONPOBOXKIAIOIIHUXCS GOPMUPOBAHHEM U JecTBUEM BpedHBIX (aKTO-
POB, H HAHECEHHOT'0 NP 3TOM COLUANBHOI0, SKOHOMHUYECKOT0, 3KOJIOTUIECKOr0
U JIp. BUOOB yluepoa.

OcHOBBIBAACH HA CTATHCTHYECKMX NPOH3BOIACTBEHHBIX NAHHBIX O YACTOTE
HeONaronpHATHRIX TMOCIEACTBHA MOXHO IPOrHO3UPOBATH BETMYMHY BO3IMOX-
HBIX PHCKOB. Takoi NpOrHo3 No3BoJsET ONPENETUTh 3HAMUMOCTD KaXKIOro puc-
Ka ¥ pa3paborars MepONpPHATHS HO YIYyHIIEHHIO YCJIOBUH TpyAa Ha NPOH3BOM-
CTBE ¢ MTO3UIUHM O€30NacCHOCTH.

Pasnu4aroT MHAUBULYaNBHBIN, COIMATBHBIN, COBOKYITHBIA U ApP. PUCKH.

HnousudyansHsili pUCK XapaKTepusyeT ONacHOCTh OINPENeseHHOro BUAA
JUIA OTHENBHOro HHAMBUIYYMa. CoyuansHblii (KOMNEKTABHBIN) — 3TO PUCK JJIs
TpyMIBl JFOAEH.

C06OKYRHBIU PUCK - BEPOSITHOCTD IPUMHHEHHS Bpea )KU3HU MM 3[10POBbIO
rpax/jaH, UIMyLIeCTBY, OKpYXKarolleH cpelie, XU3HH HIIH 3[10POBbIO HKHBOTHBIX H
pacTeHHH ¢ yYETOM TSOKECTH 51oro Bpena. COBOKYITHBIA PUCK MHTETPUPYET He-
CKOJIbKO PA3HOINAHOBBIX NOHATHI O pHCKe (3TOPOBBIO, SKOJOTMYECKHH, IMO-
BpexAeHUH HMYILIECTBA).

Crnenyer OTMETHUTD, UTO NpPOLENypa onpefeleHUs pucka BecbMa NMpHONIHU3U-
TesibHa. MOXKHO BBIENUTE 4 METOAMYECKUX TOAXO0Ja K ONPEEIEHUIO PHCKa:

1) vHKeHEepHBIH, OMUPAIOLMIICS HA CTATUCTUKY, pacueT YacTOT, BEPOSTHO-
CTHLIA aHaM3 6€30MacHOCTH, TOCTPOSHUE IepeBbeB ONAaCHOCTH;
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2) MOJeNbHBIN, OCHOBAHHBIH Ha MOCTPOEHUHM MOJejeil BO3NeiCTBUS Bpe-
HBIX (DAaKTOpPOB HAa OTHEJIBHOIO 4YelloBeKa, COLMabHblE, NPOGECCHOHANbHBIE
rpyNIIB! U T. 1.}

3) SKCIEPTHBIHA, KOrAa BEPOSTHOCTh pa3sAW4HbIX COOBITHH ompenenseTca Ha
OCHOBE O[IpOCa OIBITHBIX CNIELUAIHCTOB, T. €. IKCIIEPTOB;

4) cOUMOJIOrHYecKHi, OCHOBaHHbIH Ha OIPOCE HACENIECHUS.

TpaaruoHHas TeXHUKA 6e30IIaCHOCTH Ga3upyeTcsl Ha KaTETOPHUECKOM UM-
neparuge: obecneuuTs 6e30MacHOCTh, He NOIYCTHTh HUKakux aBapud. Kak no-
Ka3bplBaeT NpaKTHKa, Takas KOHLENLHs HealeKBaTHA 3aKOHaM TeXHOcdephl.
TpeboBanue aGcontoTHOH 0e30MacHOCTH, MOAKYNAIOLLEe CBOEH I'yMaHHOCTBIO,
MOXXeT OOepHyThCsl Tpareueil s moned, IOTOMY YTO obecleuHTh HyJIEeBOH
PHCK B AeHCTBYIOILMX CUCTEMaX HEeBO3MOXKHO. COBpeMeHHBbIH MUpP OTBEPI KOH-
LEeNnuuo abcomoTHOH 6e30macHOCTH M NpUllen K KOHUENUUH OPUEMIEMOTo
(momycTHMOrO) pUCKa, CYTh KOTOPOH 3aKmiouaercs B CTPEMJIEHHH K JOCTHDKe-
HHIO TaKoit MaJoH OacHOCTH, KOTOPYIO NpUeMiIeT 0OWEeCTBO B NaHHBIHM MEPHO
BpeMeHH.

[IpuemneMblii pUck coyeTaeT B cefe TEXHHUYECKHE, IKOHOMHYECKHE, COIM-
aNbHBIE U MOJIUTUYECKHE acMeKThl U MpeAcTaBisieT HEKOTOPBIH KOMIPOMHCC
MEXAy ypoBHeM Oe30IIaCHOCTH M BO3MOXHOCTAMH ee mocTrxeHus. [Ipexne
BCEro, HYXXHO MMETh B BHUIY, YTO IKOHOMHYECKHE BO3MOXHOCTH MOBBILIEHUS
0e30MacHOCTH TEXHUYECKUX CHCTeM He Oe3rpaHHYHBI. 3aTpauyuBas upe3MepHble
CpeficTBa Ha ITOBBIIIEHHUE 0€30ITaCHOCTH, MOXHO HAHECTH yIIepO CoLMaIbHOH
chepe, HAIPUMED, YXYAIHUTE MEAULIUHCKYIO TIOMOILb.

Ha puc. 1.1 nokasaH yInpolleHHbIH NpUMep onpeaeneHus pueMieMoro (1o-
IIyCTHMOTO) PHCKa, U3 KOTOPOro BUAHO, YTO NPH YBEIUUYEHHH 3aTpaT Ha 6e3o-
NACHOCTb TEXHUUYECKHH PUCK CHIXKAETCS, HO PacTET COUMaNbHBII.

Cymmapasii puck (Rt + Res)

CouManbHO-9KOHOMHYECKHH
puck Rea

Texuuueckuit puck Rr

g

Puck rubenn HEJIOBEKA 3a rox

3arpars! Ha 6e30M1aCHOCTD
Puc. 1.1. Onpenenesue npueMieMoro pucka
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CyMMapHBbI pHCK UMEET MUHHUMYM (pH ONpeAeNeHHOM COOTHOILEHHH Me-
KTy HHBECTHIUAMH B TEXHHYECKYIO H COUMANBLHYIO Cepbl. ITO 0OCTOATENBCT-
BO HYXHO YYHTBIBAThH NPH BHIOOpE PHUCKA, C KOTOPHIM OOLIECTBO BBIHYXKIESHO
MHpUThCS. B HacTosiIee BpeMs CIIOKHMAMCH MPEACTABJICHUS O BEIMYMHAX IIPH-
eMiIeMoro (NpeHeOpeXXHMO Maloro) M HempuemiaeMoro pucka. [IpeneGpexumo
MaJbIM yPOBHEM HMHAMBHIYalbHOTO pHcka ruGemny oGbrHO cumTaetcs 107 B
rof. HenpremneMslii puCcK UMeeT BepOsiTHOCTH pean3alny 6ornee 1072

Ilpy xapaxTepUCTHKE pDHCKa I 3L0pPOBbES HACENIEHHs, OOYCIIOBIEHHOTO
BO3JEiCTBMEM XHMHYECKHX BEIIECTB, 3arpPA3HAIOIIMX OKPYXXAIOLIYlo Cpeay,
OPHEHTHPYIOTCS Ha CHCTeMY KpHUTepHeB IpyeMieMmoctr pucka [2]. B coorser-
CTBUH C KpUTEPUAMHU PUCKH KnaccuduLupyroTces Ha 4 nuanasoHa (tabn. 1.1).

Tabnuua 1.1
Krnaccuduxauus yposHeit pucka
Benuaraa HHAMBUAYATBHOTO
JuanazoH pucka
pucka (R)
1-H — npeHeOpexUMO Manbli R<10°®
2-i1 — IpeJeNbHO N0y CTUMBIN 10°<R <107
3-#f — npueMTeMBli A NpodeCCHOHANb-
HBIX Py ¥ HENpUeMIeMbli [T Hacee- 10*<R <107
HUS
4-11 — HenpUeMIIEMBIH ISl HACENEHMS U OIS R> 107
npothecCHOHaNBHBIX MPYIIT =

1-/i fuanma30H pHCKA XapaKTepU3yeT TaKue YPOBHM pUCKa, KOTOPBIE BOC-
MPUHUMAKOTCS BCEMH JIOABMHU, KaK HpeHeOpercumMo maneie, He OTIHYAIOLIAECS
OT OOBIYHBIX, [IOBCEJHEBHBIX PUCKOB. VIHAUBUyaNbHbI PUCK B T€YEHHE BCeil
KW3HH, PaBHBIA UM MEHBLUIUH 10, uro COOTBETCTBYET OAHOMY HOMOJIHUTENb-
HOMY CJIy4al0 CEphe3HOro 3a0o0JIeBaHHs WIM CMEPTH Ha | MIIH 3XCIIOHHUPORAH-
HEIX L. [JonoGHBle pUCKU He TpeOYIOT HUKAKUMX JONOMHUTEIBHBIX MEPONIPUs-
THH MO MX CHHXEHHUIO U UX YPOBHM NOJUIEKAT TOJIBKO NEPHOJUIECKOMY KOH-
TPOJIIO.

2-ii AMANa3oH pHCKa COOTBETICTBYET MpedebHO O0ONYyCMUMOMY PHUCKY, T. €.
BepxHel rpaHulle NpHeMIeMoro pucka. MHauBuoyanbHbIl pUCK B TEYEHUE BCeH
xusuu 6ore 10°, Ho menee 10™. Ha stom YPOBHE DUCKA YCTaHOBIEHO OONb-
UIMHCTBO 3apyOE€XKHBIX U PEKOMEHIYEMBIX MEXIyHapOAHBIMU OPraHH3aLUAMH
PUTHEHHYECKUX HOPMAaTHUBOB UL HAacEeNEHHUs B LIeJIOM (HarlpuMep, ULl IThEBOH
BoJibl BO3 B KauecTBe JOMYCTHMOTO PHCKa UCHIONB3YeT Benuuuny 107, ans at-
MOC(EpPHOro BO3AYXa — 10—4). JlaHHBIE YpOBHH MOAJEXKAT IOCTOSIHHOMY KOH-
Tpoiito. B HEKOTOPBIX CllyyasX NpPH TaKUX YPOBHAX PHCKA MOTYT MPOBOLUTECS
JIOTIOIHUTE/IbHBIE MEPOIIPUATHSA MO UX CHHKEHHIO.
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3-# {Hana3oH PHEKA npuemiem 0N NPOPeCCUOHANLHBIX SPYNN U Henpuem-
nem 0na Hacenenus B UeJOM. VIHAMBUAYaTbHBIA PHCK B TeYeHHe BCei >XKU3HHU
Gonee 10™, Ho menee 107, TlosBIeHHe TakoOro pucka Tpebyer pa3paboTKu U
NPOBEJIEHUS TUIAHOBBIX O3JOPOBUTENIBHBIX MeponpuaTHil. [liannpoBanne me-
POTIPUATHH 110 CHHXKEHMIO PUCKOB B 3TOM Cllydae JODKHO OCHOBBIBAThCS Ha pe-
3ynpTaTtax Oonee yrmyOneHHOH OLICHKH pasiidYHbBIX AClEKTOB CYIIECTBYHOLIUX
npo6neM U yCTAaHOBJICHHH CTENMEHH UX NIPHOPUTETHOCTH IO OTHOLIEHHIO K JPY-
MM TUTHEHUYECKHM, 3KOJIOTHYECKUM, COLMANBHBIM H 3KOHOMHYECKUM IIpO-
OseMam Ha JaHHOH TEPPUTOPUH.

4-H QMANa30H PHUCKA Henpuemaem Hu ONA HACeNeHUs, HU O npogeccuo-
HaabHblx 2pynn. IHAMBUAYANbHBIH DUCK B TEUEHHE BCeil JKU3HM, PABHBIA WU
6oxnee 107", JlpH KOCTHXEHMM JAHHOTO OYaNa3oHa pHUCKa HEOOXOMUMO NaBaTh
PEKOMEHIAUMH 7S JIML, [TIPUHHUMAIOIIUX PEHIEHHS O NPOBENSHHHU 3KCTPEHHBIX
0370pPOBUTENBHBIX MEPONIPUATHI 10 CHHXXEHHIO PUCKA.

Ilpyu TUTAHMPOBAHMH JOJTOCPOYHBIX IPOrpaMM, YCTAaHOBIEHHH pPErHOHaNb-
HBIX TMIMEHWYECKUMX HOPMATHBOB LEJIeCOO0pa3HO OPHEHTHPOBATHCS Ha BEJH-
YUHY ye1e6020 pUCKa — TaKoro YPOBHS pHCKa, KOTOPBIA AOMKEeH OBITh HOCTHI-
HYT B pe3yJibTaTe IPOBEIEHHA MEPONPHATHH 110 YIPaBIEHUIO puckoM. B 60b-
LIMHCTBE CTPaH, a TAaKXKe B peKOMeHAauMsx skcrreproB BO3 BenuuuHa 1enesoro
pHUCKa IPUHUMAaETCS 107°,

Benuunna 1eneBoro pHcka As yCJIOBUH HaceleHHbIX MecT B Poccuu co-
crasister 107 - 107°,

B Hacrosiiiee BpeMsl KOHLICTIUMS OLIEHKM PUCKA NPAKTHYECKH BO BCEX CTpa-
Hax MUpa paccMaTpUBaeTCs B KayecTBE INIABHOIO MEXaHW3Ma pa3paboTKH U
MPUHATHA YyIPaBlIeHYECKUX pELIeHHH Kak Ha MEXIYyHapOLHOM, rocyapCTBEH-
HOM WJI4 PETMOHANBHOM YPOBHSX, TaK M Ha YPOBHE OTHENBHOIO MPOU3BOJCTBA

(2].
1.3. HousitHe 0e3omacHocTH. CHeTEMBb! 6€30IIaCHOCTH

Bce omacHocTH TOrZa peansHbl, KOTAa OHM BO3JCHCTBYIOT Ha KOHKPETHBIE
00beKTHl (06BeKTHI 3a1UThl). OOBEKTHI 3ALUTH], KaK 1 HCTOYHYKH OllacHOCTEH,
MHOroo6pasHsl. Kaablii KOMIIOHEHT OKpYXaiollel Hac cpelbl MOXeT OBITh
06BekTOM 3alUTHl OT onacHocTeil. OCHOBHOE >XeNagMoe COCTOSIHME OOBEKTOB
3aluTel — 6e30MacHoe.

Besonacnocmey — coctosiHue o0BEKTa 3alIATH], NPH KOTOPOM BO3AeHCTBUE
Ha Hero BCeX MOTOKOB BeIeCTBa, SHEPIHH W MHQOpMAlUU He MPEBbIIAECT MakK-
CHMallbHO JOMYCTUMBIX 3HadeHu#. ["oBops o peanuzauuu cocTosiHUS Ge3omac-
HOCTH, HEOOXOJHMO ONHOBPEMEHHO paccMaTpUBATH OOBEKT 3alLUTHl U COBO-
KYIIHOCTb OTIACHOCTEH, AeHCTBYOIMX Ha Hero. CeromHs peaibHO CYUIECTBYIOT
ClleNyIOLKe CUCTEMBI O€30TaCHOCTH:

e CHCTeEMa JIMYHOM M KOJIEKTHBHOH 6e30DacHOCTM HelloBeKa B Ipolecce
ero XKUZHEIeATeIbHOCTH;
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® CHCTEMa OXpaHBl OKpY»Karowei cpenst (buochepsr);

e cucreMa rocyNapcTBEHHOMH 6e30MacHOCTH;

e cucTtema riobanbHOH 6€30M1acHOCTH.

HcTopuueckyM IPUOPHATETOM 00J1aa0T CUCTEMBI obecrieueHus 6e30nacHo-
CTH YeJIOBEKa, KOTOPBIH Ha BCEX dTarax CBOErO PasBUTHS MOCTOSHHO CTPEMUICS
K obecneyeHUI0 XxoMpopTa, TUYHONU 6E30IaCHOCTH U COXPAHEHMIO CBOErO 370-
POBBA.

1.4. IIpuHuMNbI H MeTOABI 00ecneyeHHs 6€30NACHOCTH

Ipunyun — 310 Upes, MBICIb, OCHOBHOE IOJNOXeHUe. Memoo — 3TO yTh,
cnoco® JOCTHKEHUS LeNH, UCXOASUIMI 13 3HaHUS Haubonee oOLpX 3aKOHOMep-
Hoctelf. [IpuHIUNEl 1 MeTOABl obecriedeHUs Oe30I1aCHOCTH OTHOCHTCS K YacT-
HBIM, CIIEL[IaJBHBIM METOAAM B OTJIMYME OT OOLIUX METOIOB, IPUCYIIUX JHaIeK-
THKE U JIOTHKE.

[punnuns! obecnedeHuss 6€30MaCHOCTH MOXHO TOAPa3NENUTh Ha OPHEHTH-
pYroILye, TEXHUYECKUe, OPraHU3alHOHHbIE 1 YIIPaBIeHUECKHE.

K opueHTHpPYIOIMM OTHOCSITCS: NMPUHUMI aKTUBHOCTH Olleparopa, MyMaHH-
32U JIeSTENFHOCTH, JECTPYKIUY, 3aMeHbI ONepaTopa, KIaccuhMKaLuy, THKBU-
Jlaiy ONaCHOCTH, CHCTEMHOCTH, CHHXXEHUS OITaCHOCTH.

K TexHuyecKuM OTHOCATCS: NIPHMHIMI OJIOKMPOBKU, BAKY yMUPOBAHUS, repMe-
THU3ALIHH, 3aIUThl PACCTOSIHUEM, KOMIIPECCHH, IPOYHOCTH, cnaboro 3BeHa, Qier-
MaTH3aLHH, SKpaHHPOBaHHS.

K opraHusaldOHHBIM OTHOCSTCS: NPUHLIMIT 3alLUTEI BpeMeHeM, UHGOpMAaLIiH,
HECOBMECTHMOCTH, HOPMHPOBaHUS, TOAOOPa KaApoB, MOCASAOBATENBHOCTH, 3Pro-
HOMUYHOCTH.

K ynpaBneH4ecKUM OTHOCATCS: NPUHLIMII afeKBaTHOCTH KOHTPOIs, obpaTHON
CBSI3H, OTBETCTBEHHOCTH, IITAHOBOCTH, CTHMYJIMPOBAHHUSA, YNpaBleHus, dhbex-
THUBHOCTH.

[ToscHHM HEKOTOpbIE [IPUHLMIIBI C IPUMEpPaMU UX pealn3alllH.

[TpyHUUT HOPMHPOBAHUA 3aKIHOYAETCs B YCTAHOBIEHMH TaKUX IapamMeTpoB,
cOOIIIOIeHHE KOTOPBIX 00eCreyuBaeT 3allUTy YeNOBeKa OT COOTBETCTRYHOILEH
ormacnoctd. Hanpumep, TTIK (npenenpHO AOMycTHMBIE KOHLEHTpauuu), [1]1B
(npenensHo pomycTuMsble BbIOpockl), IIJIY (nmpenensHo NOMYCTHMBIE YPOBHM) U
Ap.

IIpunuun cnaboro 3BeHa COCTOHT B TOM, YTO B pacCMaTPHBAEMYIO CUCTEMY
(00BeKT) B 1enax olecnevyeHus Oe30NacHOCTH BBOAMTCA JJIEMEHT, KOTOPBIH
YCTPOEH TaK, UTO BOCIPUHMMAET WM pearipyeT Ha U3MEHEHHE COOTBETCTBYIO-
[Iero mapaMeTpa, NperoTBpaulas onacHoe sBieHue. IIpumepoM peanusaluu
JIAHHOTO TPHHLHUIIA SBJISIOTCS pa3pbIBHbE MeMOpaHbl, NPEeJOXPaHUTENH U JApY-
THe 3JIEMEHTHI.

Ipunipin uHGOPMALYH 3aKII09aeTCs B llepefade U yCBOSHHH IIEPCOHANIOM
CBejleHHi, BBITOJIHEHHE KOTODBIX OOECledHBaeT COOTBETCTBYIOLIHH ypOBEHB
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6eszonacnoctn. Ilpumepsl peanusaunuu: obydeHHe, MHCTPYKTaX, NpemyNpeau-
TEeNbHbIE HANNUCU U Ap.

TpuHuwn knaccuUKaniy (KaTeropupoBaHKsA) COCTOMT B JIeJIeHHH O0bEKTOR
Ha KJIacChl M KaTeropHH IO ITpU3HaKaM, CBA3aHHBIM ¢ onacHocTsME. Hanpumep:
CaHHTApHO-3AILUTHBIE 30HBI, KATETOPHH NPOU3BOACTB IO B3PHIBONOXKAPHOM
OMacHOCTH H .

Jns paccMOTpeHHUsI MeToioB ofecnedeHus 0e30MacHOCTH BBEAEM CIEAYI0-
HMe onpeaeneHus.

I'omocgpepa — npocrpancTBo (pabouas 30HA), TIe HAXOAHTCA HEIOBEK B
npoliecce paccMaTpHUBaeMOH eATEIBHOCTH.

Hokcocghepa — pocTpaHCTBO, B KOTOPOM IIOCTOSIHHO CYLHECTBYIOT HIIH Ile-
PHOAMYECKH BO3HHKAIOT ONaCHOCTH.

Cosmemnierne romocthepsl 4 HOKcocepsl HEJOIMYCTHMO ¢ NoO3uumit Ges3o-
NIaCHOCTH.

BesonacHOCTE 0becneynBaeTCa TpeMs OCHOBHAIMU MeToRaMu: A, b, B.

MeTox A COCTOUT B NPOCTPAaHCTBEHHOM M (MIIM) BPEeMEHHOM pa3ieieHuH
romocepsl B HOKcocephl. DTO HOCTUTAETCA CPEACTBaMH AMCTaHUMOHHOIO
yTpaBIeHHs, aBTOMaTH3aLHH, poOOTH3ALMH H Ip.

Metoa B cocTouT B HOpMalU3auMy HOKcOCheps! ITyTeM UCKITIOUEHHS onac-
HocTel. DTO — COBOKYITHOCTh MEPONPHUATHI, 3aIlMIAIONIMX YeToBeKa OT IIyMa,
rasa, IbUTH ¥ Ap. CPEACTBAMU KOJNIEKTUBHOH 3aIUTHL.

MeToa B conep>XuT raMMy IpPHEMOB M CPEJCTB, HallpaBJIEHHBIX Ha afanTa-
LMIO YeJloBeKa K COOTBETCTBYIOILEH cpesie M IOBBIILEHHE €O 3alUHIIEHHOCTH.
JlaHHBII MeToA peanusyeT BO3MOXHOCTH INpodoTéopa, oOyueHus, NCUXONOTH-
YECKOT0 BO3/EHCTBUSA, CPEACTB HHAMBHIY alIbHON 3aLUUTHI.

B peanpHBIX YCNOBHAX, KaK IPAaBUJIO, YKa3aHHbIE METOABI HCIONB3YIOTCH
COBMECTHO WIIH B Pa3NUYHBIX KOMOMHAIMAX.

1.5. Xapamepucnuca YE€JO0BEKA KaK 3JICMEeHTAa CHCTEMbI
«YeJIOBEK — cpeaa OOHTAHHA»

B KkauecTBe OJHOrO H3 NMPEAMETOB H3Yy4YEHMsA O€30MacCHOCTH KU3HEAEATENb-
HOCTH BBICTYIIAIOT BO3MOXXHOCTH YENOBEKA KaK DJIEMEHTa CUCTEMBI «UEJIOBEK —
cpena oburanus» [1].

YenoBexy NMOCTOSHHO TPeOYIOTCH CBEJEHUS O TEKYIEM COCTOSIHHH M H3Me-
HEHMSAX BO BHEIIHEM MUpe U BHyTpPEeHHeEH cpeme opraHu3Ma AMs OLEHKH 3TOH
HHGOPMALMK 1 NIPHHATHS PelIeHHH N0 CBOeMy [IOBEICHHUIO U BEIpaboTKe Npo-
rpaMM JajlbHEHIUEH XXU3HEAEATENbHOCTH.

Bocnpustre AEHCTBYIOIMX Ha OPraHW3M pa3ipaKHTeNel, IpoBeleHUE U
00paboTKy BO3HHKAIOIIEro MpH 3TOM BO30YXAEHMSA, (OPMHPOBAHHE OTBETCT-
BEHHBIX TIPUCIIOCOGHTENBHBIX peakuuii ocymecTBaseT HepBHas cuctema (HC)
uenioBeka. HepBHasi crcTeMa HMEET CIOXKHOE CTpOeHHe. Paznuyaror ueHTpans-
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Hyto (ITHC) u nepudepuueckyro (ITHC) nepsubie cucremsl. ITHC — ocHoBHas
4acTh HEPBHOH CHCTEMBI — IIpeCTaBleHa Y TO3BOHOYHBIX XUBOTHBIX M HellOBe-
Ka IOJJOBHBIM M CIIMHHBIM MO3roM. JTa cucTeMa GOPMHUPYET U perynupyer 1o-
BE/IEHNE U MBICIUTENBHYIO ACATENBHOCTE Yenoseka. [lepudepiieckas HepBHas
cuctema ([THC) — HepBEl, 10 KOTOPBIM PaclpOCTPAHSIOTCS HEPBHLIE UMITYIBCHI
¢ nepudeprun B HEPBHBIE LEHTPHI K, HA0O0POT, OT HEPBHBIX LIGHTPOB K nepUde-
PHYECKHM OpTraHaM.

Hepgrras cucTtema QyHKIMOHUpPYET ONarofaps TpeM OCHOBHBIM 3JIEMEHTAM.
OTHMH 3JIEMEHTAMH ABIIAIOTCS peLeNnTop, HepBHas KkieTka (HefipoH) m cHHarC.
Penenitop — 3T0 yCTpOHCTBO, TPaHC(HOPMHUPYIOILEE SHEPTUHIO Pa3APAKEHUS B
creLubruecKuii HEPBHBIHA NMpouece — Bo30yxaeHue. HefipoH — 370 cTpyKTypHas
¥ (yHKUUOHaNbHAs eXMHUIA HepBHOH cucteMbl. Kopa roimosHoro mosra co-
crout u3 10...14 mupn HeiipoHoB. Cynaric npeacTaBnsgeT coboit ToHUakHIee 06-
pa3oBaHye, ¢ MOMOIIBIO KOTOPOTo NPOUCXOANT Nepexo]] Bo30YKACHUS C OTHOTO
HelipoHa Ha Jpyroi, ¢ HellpoHa Ha MBILIIY W ApYrue nepudepudeckue UCHos-
HHUTENbHBIE OpraHbl.

B ocHOBHO#H CBOE# Macce MO3T SABISIETCA COBOKYITHOCTBIO TECHO CBS3aHHBIX
MeX Dy cobolf aHaM3aTOPOB: 3PUTENBHOTO, CIYXOBOT0, OCA3aTENBHOr0, 000Hs -
TENbHOTO0, BKYCOBOIO, ABHraTeNbHoro u Ap. [leputepryeckast yacTs aHanu3aTo-
POB — 3TO pELeIITOPEl, BBIHECEHHBIE HA TIOBEPXHOCTH TeNa A npueMa BHellHeH
uHbopManyuH U060 pa3sMellleHHEle BO BHYTPEHHHX CHCTEMax M OpraHax mjs
BOCIIPUATHS MHQOPMALMK O WX COCTOSHUH (BHELIHHE PEUENTOPHl B OOBIYHOM
peuy HasblBAIOT OpraHaMu YyBCTB). LJeHTpanbHOH 4acTblo aHAJIU3aTOPOB SABIA-
IOTCSl HEKOTOPBIE 30HBI B KOpe TOJIOBHOIO MO3ra: 3pHTenbHas, CIlyXoBas, JABHU-
ratensHas U ap. llpoBoasimue HEpBHBIE IyTH COSAUHAIOT PELIENTOPB! C COOT-
BETCTBYIOIUMMH 30HAMU MO3ra.

Penenitopsl, BeIMONHAIOINME (PYHKLHM JATYHKOB, BOCHPUHHUMAIOT IIOCTY-
namolliMe K HUM CHIHAJIbl M3 OKPYJKaIoIleH Cpefbl, OCYLIECTBIISIOT X YacTHY-
HYIO epepaboTKy 4 Npeodpa3yloT B OHO3IEKTPHUECKUE CUTHAJLI, KOTOPBIE 3a-
tem nepepatores B LIHC. B mporecce ananusza B LIHC BripabGatsiBaroTcst 610-
SNEKTPUYECKHE KOMaHJbl, Iepeaarolyecs 10 HEPBHBIM IMyTAM OOPaTHO K pe-
LenropaMm # o0ecrneuuBalone HX ONTHMAaNbHYI0 HACTPOHKY B 3aBHCHMOCTH OT
XapaKTepPUCTUK BOCIIPHHUMAEMBIX CUIHANOB.

Ces3p MeXJy WHTCHCHBHOCTBIO OLUIYIIEHUR M cUJIOf pa3fipaxeHus, neicr-
BYIOLIEr0 Ha KakoH-Iubo opraH 4YyBCTB, BBIpaXkaeTcsi 3akoHOM Bebepa—
®exnepa. Hemeukuii duznonor 3. Bebep u Hemerxuit ¢pusux dexHep ycraHo-
BHJIY, UTO BEIHYHHA OLIYILEHUS NPOIIOPUMOHANIBHA JIOTapu(hMy OTHOIIEHUS Be-
JIMYUHE] pa3ipaXKuTens K abCOMOTHOMY MOPOTY OLLY LEHHUS:

S=klgl/l,
rae S — BenHUMHA OULYLEeHMs denoBeka; k — ko3(h(dULUEeHT NpoNopLUOHAIEHO-
cTH; | — ypoBeHb pasapaxuTeNns, BO3NEHCTBYIOIIEro Ha OpraHbl 4yBCTB; Iy — mo-
POTOBBIA OLIYTUMBIH YPOBEHD Pa3ipakKUTENS.
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B 3aBUCHMOCTH OT cnelUGUKH NPUHAMAEMBIX CUTHAJIOB Pa3sJMYaloT BHEIl-
HUE W BHYTPEHHHE aHalu3aTopbl. K BHELIHUM OTHOCATCS 3pUTENBHEIN (peuern-
TOp — Ias), cIyxoBo# (PeLenTop — yXo), TAKTHUIEHbIH, 6OIEeBOH, TeMIepaTyp-
HBI (pelenTopsl KOXH) aHanu3aTtopbl. K BHYTpPEHHUM OTHOCATCS aHaIU3aTOP
JaB/IEHNs] KHHECTETHUECKHUH, BeCTHOYISIPHBIN U CeLalbHbIe aHAIN3aTOPE.

AHanu3aTOPhl XapaKTEePU3yIOTCs CNEAYIOIMMH OCHOBHBIMY ITAPaMETPAMMU:

e a6COMIOTHOH YYBCTBUTEIHHOCTHIO K HHTEHCMBHOCTH CHIHAJIOB;

® NpeJeNIbHO JOMYCTUMONH HHTEHCHUBHOCTBIO CUTHANIA,

® 14aNla30HOM YYBCTBUTENBHOCTU K HHTEHCUBHOCTH,;

® MMHUMAaJIbHOH JUIMTENEHOCTBIO CHTHalla, HEOOXONMMOH IJ BO3HHKHOBE-
HUS OLLYIIEHHUS;

o nudepeHIHaANbHOR (Pa3IUYUTENBHON) YyBCTBUTENBHOCTHIO K M3MeEHe-
HUIO MHTEHCHBHOCTH CUTHaNa U JIp.

Crieuudugeckoil 0cOOEHHOCTBIO PELECNITOPOB HelIOBEKA ABISETCH GONBIION
JMana3oH 3Ha4YeHWH MHTEHCHBHOCTH CHUTHAJIOB, B IIpeleNiaX KOTOPOro BO3MOXK-~
HO 3¢ dekTHBHOE HYHKUHUOHHPOBaHUE aHATN3aTOPOB, BMECTE C BECbMa BBICOKOM
JuddepeHanbHOR YyBCTBUTENBHOCTRIO K HHTEHCHBHOCTH. Takoe codeTaHHe
OKa3blBaeTCsl BO3MOXHBIM Olaromaps cucTeMe afanTaldd M CeHCHOHIU3alMn
aHanu3aTopoB (MOBBILICHUE W NOHM)XEHUE UX YYBCTBHUTENBHOCTH B 3aBUCHMO-
CTH OT cpefHell HHTEHCHUBHOCTU CHTHAJIOB, BO3NEHCTBYIOUIMX B TEUEHHE HEKO-
TOPOro BpPEeMEHH).

OcHoBHO# (HOpMOH AESTENEHOCTH MO3ra IIPH OTPAKEHHUH PazIMYHBIX BO3-
JIeHCcTBUH Ha 4YeJIOBEYECKUH OpraHu3M sBIseTcs pedrexkc. DTHM TEPMHHOM
0003HaYalOT peakLUI0 OpraHU3Ma Ha pas[pa)KeHHE CO CTOPOHBI BHELTHEW IUIH
BHYTpEeHHEN cpejibl, KOTopasi IPOXCXOAUT Npu obsi3aTtensHoM yuactru [THC.

Paznuyarot ycnosHble U 0e3yCIOBHbIE PedIeKCHL.

Kesycnoenstii peghaexc — 310 BpOXACHHAS peakl¥s, OCYIECTBIseMas Yepes3
MIOCPEeICTBO TMOAKOPKOBBIX M HIMXKeEJIEeXalUX OTAENOB LIEHTPaJbHON HepBHOH
cucTeMbl. besycnoBHbIe peduekchl NOAPa3ICSIOTCS Ha NPOCTHIE U CIOXHEIE.
K mpocTeIM OTHOCATCS 3paukOBBIH, CYyXOXMIIBHBIH, YMXaTEeNbHBIA U T. 1., &8 K
CIOKHBIM — [HILEBOH, 000POHATENEHBIH, IOJOBOM, NOAPaXaTEIbHEIH U PoUHe
peduexcel. CrnoxxHble 6e3yclOBHBIE pedieKChl COCTaBIAIOT OCHOBHOH (hoHI
KHM3HEAEATeIbHOCTH OpraHu3Ma.

Yenoenuiii pegpnexc — 31o npuobpeTeHHas peaklis HeNoBeKa, KoTopas 00-
pasyeTcs W ocyliecTRIsieTcs Onaroaaps NesiTeIBHOCTH KOPb! OOJBIINX [TOJLyINa-
puii Mo3ra. YCIIOBHEIH pediekc UMeeT CBOHCTBO NpHOOpeTeHHs, T. €. ABASETCS
HHIUBUAYANBHON peakuuell, oTpaxkaronied XU3HEHHOH ONBIT (YCIOBHUS BOCIH-
Tanys, OblTa, MPOQECcCHOHANBHON NesTenbHOCTH M Mp.) obnamartens. Kpome
3TOr0, EMY IPHUCYIE CBOHCTBO HEMOCTOSHCTBA. YCIOBHBIH pediekc oueHb U3-
MEHUYYB, OH BbIpabATHIBAETCS, COXPAHAETCS U BO30OHOBNIAETCS MPU HAIMYHUU
ompefeneHHbx ycnosuit (npasumn). Haxorew, ycnosuelil pedrexc obnanaert
CBO¥CTBOM CUTHalBHOCTHU. B CBOHCTBE CUIHAbHOCTH COAEPIKUTCH NMPHHLIMIIM-
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albHO HOBBIH BHUA NOBENEHUA: 34ECH AEATENHHOCTD YeJOBEHYECKOr0 OpraHu3ma
cBsA3aHa ¢ OyAyILHUM — COOBITUSMH, MOMBICIIAMH U LEJSIMH Oy OyILEro BpEeMEHH.
B kaxioM ycra0BHOM pedieKkce OTYETINBO BHHO: peaKLUsi BO3HHUKAET Ha pas-
JpaXK€HHe HACTOSIIEro BPeMEHH, a HallpaBlieHa Ha lend 6ynymero. Takue or-
HOLIEHYs MEXJY CTUMYJIOM M peaKuued SBIAIOTCS CIOXHBIMU H CIeLUGbIYHbI
JUIst BBICILIEH HEPBHOM AeATEeNbHOCTH.

[oanepxaHue >KH3HH, >XU3HEAESATENBHOCTh CaMH MO cebe HpefCTaBIsIOT
JUlsl OpraHu3Ma JOBONBHO TSXKENYIOo 3afady. BHelunsis oxpy»Karomas ¥ BHYT-
pPEHHAA cpelbl MOPOXAAIOT OONBLIOE KONMYECTBO DPA3JIMUHBIX pa3apaKeHui,
JNEeHCTBYIOLMX Ha OpraHU3M 4eJIoBeKa. JTa HH(pOpMauus NogBEpraeTcs MHOro-
CTyneH4aToil nepepaboTke Ha Pa3UYHBIX YPOBHAX NepudepHuecKod U LeH-
TpalibHOM HepBHOM cucTembl. MH(pOpManys, NOCTYNArOast B OPraHU3M YeJIoBe-
Ka, HarpuMep, BO BpeMsl TPYIOBOH NEATENBHOCTH, Ype3BblYaiiHO pa3noobpasHa.
OpHako B caMOM OpraHuMaMe Ha HeHpo(dU3MONOrMYecKOM ypOBHE OHa Npen-
CTaBJICHA ONHUM U TeM Xe (QH3IMOJOTHYECKUM NpPOLECCOM — BO30YXKIEHHEM.
3ToT mpolecc uMeeT obLIee 3HAUSHHE U BCEX OPraHU3MOB, KOTOpble 00nana-
0T crequ(puIecKuM CBOHCTBOM — BO30YAUMOCTEIO, T. €. CIIOCOOHOCTHIO NPUXO-
JIUTH B COCTOSIHUE BO30YKIEHHS oA HeficTBHEM pasapaxkurens. Korna ToT uim
UMHOH BNIEMEHT OXBAaThIBaeTCsl BO30YXIEHHEM, OH TeM CaMbIM NPUBOAUTCS B
JeiicTBYe, T. €. BRISABILIET CBOIO CIIEUU(HUECKYIO QyHKUHUIO, HAPUMep, MbILIIa
CoKpalllaeTcs], JXene3a BIpadaThIBaeT CeKpeT M T. O. TakuM o6pazoM, Bo3OYX-
JleHue SABNSETCS ABMXKYLUEeH CHIION B OpraHH3Me HeloBeKa, MO3BONSAIONEeH eMy
pearupoBaTh Ha BaXXHbIe (AKTOPHI, B TOM YHCIIE U OMAcHble, BHIpAOATHIBATE U
Peani30BbLIBATE 3AIUTHYIO PEAKLHIO.

3auuTHbIE IPUCIIOCOOUTENbHBIE PEAKLUH UMEIOT TPU CTaJUH:

e HopManbHas Qusznonoruueckas peakuus (romeocras);

® HOpMaJbHBIE aJalTallHOHHbIE H3MEHEHNS,

¢ narodu3NONIOrHieckyue anarTalloOHHBIe U3MeHeHNs (pa3BUTHe 3aboneBa-
HUA).

YenoBex MOCTOSHHO NPUCIOCAONMBAETCS K M3MEHAIOUIMMCS YCIIOBHIM OK-
pyKarollell cpesbl Onarogaps roMeocTasy — yHUBEpCalbHOMY CBOMCTBY coxpa-
HATH W [OAAEPXKHUBATh CTAOHUIBHOCTL pabOTHl pa3NUUHBIX CHCTEM OpraHu3Ma B
OTBET Ha BO3JEHCTBUA, HAPYLIAIOIUE 3TY CTaOUIBHOCTh.

Tomeocmas — OTHOCHTENBHOE JUHAMHYECKOE IIOCTOSIHCTBO COCTaBa H
CBOWCTB BHYTpPEHHEil cpelbl M YCTONYMBOCTH OCHOBHBIX (PH3MONOIMYECKHX
byukumii opranumsMa. Jlrobsle ¢usHonornyeckue, (U3NUYECKUe, XUMHUIECKUE
WA 3MOLKOHANBHEIE BO3AEHCTBYS, Oy TO TeMIepaTypa BO3/lyXa, U3MEHEHHE
aTMOC(EpHOTO JaBNEHUS MM BOJNHEHHWE, PamocThb, Nedaib, MOIYT OBITh MOBO-
JIOM K BBIXOZY OPTaHH3Ma U3 COCTOSHHS JUHAMUYECKOro paBHOBecUs. ABTOMa-
THYECKH TPH MIOMOILH ['YMOPAJIbHBIX H HEPBHBIX MEXaHU3MOB PErylsaluHU OCy-
LeCTBASETCS caMoperynsiuusa usnonorndeckux (yHxuu#, obecrneunBaroas
NOAJEpKaHHe JXKU3HEIESITENLHOCTH OpraHi3Ma Ha TOCTOSIHHOM ypoBsHe. I'ymo-
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panbHas peryjsiiis OCyLUECTBISETCS Yepe3 HUIKYIO BHYTPEHHIOW Cpeay opra-
HI3Ma C NIOMOLLBIO MOJIEKYJ] XUMHYECKHX BEIIECTB, BHIACISIEMbIX KIeTKaMy HIH
OnpeneneHHbIMU TKaHsIMH H OpraHaMH (TOPMOHOB, (EpPMEHTOB H T. I.).

KomneHcauus H3MeHeHU# (akTopoB cpelbl OOMTaHHS OKAa3BIBAETCA BO3-
MOXXHOH Onarofgapsi akTHBalldd CHCTEM, OTBETCTBEHHBIX 3a aiamlTauuio (IIpH-
cnocobnenue). BMelatenbcTBo BHEIIHUX (AKTOPOB B COCTOSHHE roMeocTasa
[PUBOJIUT K aJalTHBHOM HepecTpoiike opraHu3Ma, B pe3yibTaTe KOTOpOH OfHa
HIIH HECKOJIbKO (DYHKLMOHATBHBIX CHCTEM KOMIIEHCHUPYIOT BO3MOXHBIE Hapy-
LIeHHs1 U BOCCTaHABJMBAIOT paBHoBecue. B 0e3BBIXOAHBIX CHTyaLMsX, KOIZa
pasipaxuTeNns Ype3MEPHO CUIIeH, dbheKTHBHASA ajanTauus He GopMupyercs U
COXpaHsieTCsl HapylIeHHe TIOoMeocTa3a. BhI3bIBaeMBIi 3THMHM HapylIeHHSIMH
CTpECC JOCTHUIaeT Ype3MEpPHOH MHTEHCHBHOCTH M IJIMTENBLHOCTH, B TAKOH CH-
TyalHd BO3MOXHO pa3BUTHE 3a00NeBaHHUS.

KoHTposbsHble Bonpockl k riaee 1

1. Uenu, 3agauyd, oObeKT U IpeAMeTbl W3y4yeHHs Hayku «besomacHocTh
KU3HEAEATEIIBHOCTH.

2. lloHsTHE ONAacHOCTH M KNacCHGbHKAIMs OMacHOCTel.

3. B ueM 3aK/104aeTCs CyTh aKCHOMBI MOTEHIUAIBHON ONAaCHOCTU AEATENb-
HOCTH 4enoBeka?

4. Uro Taxkoe puck?

5. B 4em 3aknrovaeTcs KOHUENLHSA NPHEMIIEeMOro pucka?

6. Uro npeacTaBisIOT COOOH aHaNW3aTOPHI YeNoBeKa?

7. Kaxumu napameTpaMH XapakTepH3YIOTCs aHaIU3aToOphl?

8. Knaccucukaliis aHaqIU3aTOPOB 3aBUCHMOCTH OT cHelU(UKY NpHHHMAae-
MBIX aHaJIOTOB.

9. CymnocTs 3akoHa BeGepa—DexHepa.

10. Yro Takoe pednexc?

11. IlonsTre 06 ycIOBHBIX U 6€3yCIOBHBIX pedieKcax.

Bbubnuorpaduyeckuii cnucok k raaese 1

1. besonacHocTh XU3HeAeATENbHOCTH: yuyeOHUK It By3oB / C.B. benos,
A.B. Mnbuunixas, A.®. Kospsikosa u ap.; mox o6w. pea. C.B.benosa. — 8-e u3n.,
ctep. — M.: Belew. k., 2008. — 616 c.

2. P 2.1.10.1920-04. PykoBOACTBO IO OLEHKE PUCKa JUIS 340POBbs Hacele-
HHUS TIpH BO3JEHCTBUU XHMHYECKHX BELIECTB, 3arpS3HAIOLIMX OKPYXaIOLIyIo
cpeny. — M.: ®@enepanbublit neHTp ['occaHanuinagzopa Munszapasa Poccuy,
2004.

3. TOCT 12.003-74. OmnacHble 4 BpemHbie MPOU3BOACTBEHHBIE (DAKTOPBHI.
Knaccudukauus. — M.: 'occtanpapr, 1978.
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I'nasa 2. KIACCHOHUKAIMS HETATUBHBIX ®PAKTOPOB
HPOI/I?;BOL[CTBEI-{HOFI CPEJbI U YCJIOBUI
TPYJAOBOM AEATEJBHOCTHU

YernoBek nojaBepraeTcs BO3ACHCTBHIO ONACHOCTEH B cBoed TpynoBoil nes-
TENBHOCTH. OTa AEATENbHOCTh OCYLIECTBISIETCA B IMPOCTPAHCTBE, HA3BIBAEMOM
NIPOU3BOACTBEHHON cpenoil. B yclIoBUsX NpoU3BOACTBA Ha 4YeOBEKa, B OCHOB-
HOM, AEHCTBYIOT TEXHOTEHHbIE, T.€. CBA3aHHBIE C TEXHUKOIl, ONIACHOCTH, KOTO-
pble Ha3pIBatOTCS ONIACHBIMH M BPeAHBIMHU (aKTopaMu paboyel cpensl.

Onacnutit (paxmop paboueii cpedst — haxrop pabodeii cpeasl U TPYLOBOrO
npouecca, KOTOPbIA MOXKeT ObITh NIPUYMHOR OCTpOro 3aboeBaHUs MM BHe3all-
HOT'O Pe3KOro yXyALUIEHUS 30POBES], CMepTH [1].

K onacueim axropam pabouelt cpenbl OTHOCSTCS:

® 3JIEKTPUYECKUI TOK ONpeAeNeHHON CHIIBI;

® packalieHHbIe Telna;

¢ BO3MOXXHOCTB NaJEHUS C BBICOTHI caMoro paboratolero 1udo pa3nuiHBIX
meraneil ¥ MpeaMETOB;

e obopyaoBaHue, paboTarollee Mo AaBIEHUEM BhILIE aTMOCHEPHOro, U JIp.

Bpeoustii hakmop paboueil cpedsvi — paxtop pabouedt cpeapl U TPYLOBOrO
mporecca, BO3JeHCTBHE KOTOPOro Ha pabOTHUKA MOXET BBI3BIBATH HpodeccHo-
HalbHOe 3a0oJeBaHue MM JpYyroe HapyleHHE COCTOSIHUE 3MOPOBBS, IOBPEXK-
JEeHHE 310pOBbs IOTOMCTBA.

K BpennbM daxTopaM pabGodell cpeabl OTHOCATCA:

¢ HeOIaroNnpHUsTHbIE METEOPOIIOTHYECKHE YCIIOBHS;

® 3arbUIEHHOCTH U 3ara30BaHHOCTH BO3MYILHOM cpenbl;

e BO3/eHCTBHE lyMa, HH(pa- U yJIbTpa3ByKa, BUOpauum;

e Hajgy4Me 3JEKTPOMATrHUTHBIX IIOJIEH, JTA3€PHOI0 M HOHU3UPYIOLIETO H3JTY-
YEeHUH U Jp.

B 3aBHCHMOCTH OT KOSMUECTBEHHOH XapaKTEPUCTHKU U IIPOJOIDKUTENBHO-
CTM AEHCTBUA OTAENBbHbIE BpeAHble (haKTOphl paboyeil cpesl MOTYT CTaTh Olac-
HBIMH.

Tak, 4enoBeK IOIAJAET NOJ HEIOCPEeNCTBEHHOE BO3AEHCTBUE pacIllaBlIeH-
HOro MeTanna (TepMHUYecKUi 0XOr), UTO NPUBOAUT K TSHKENOH TpaBMe HIIH MO-
XKEeT 3aKOHYUTHCSH CMEPTHIO IIOCTpajaBilero. B aToM cinyuae Bo3geiicTBHe pac-
[UIABTICHHOIO MeTalna Ha paboTaromero ABaseTcs ONacHbIM (hakTopoM paboyeit
cpelsl.

Korna genoBex, nocTosHHO paboTas ¢ pacljaBlIeHHbIM METallIOM, HaXOAUT-
CA MMOA AeWCTBUEM JIyYHCTON TEIMJIOTHI, U3Ty4aeMOi 3THM HCTOYHHUKOM, TO IIOZ
BIHMSIHHEM OONYYeHUs B OpraHM3Me IPOMCXOMAT OHOXMMH4YECKHEe CABHIH, Ha-
CTynaeT HapylUeHHe AESTENbHOCTH CEpAEeYHO-COCYAUCTON M HEPBHOH CHCTEM.
Kpome Toro, mmurenpHoe BO3xeHCTBHE MH(MPAKPACHBIX NydeH BPEOHO BIUSET
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Ha OpraHel 3peHUs: IPUBOAUT K IOMYTHEHHIO XpycTanuka. Takum obpazom, Bo
BTOPOM Cllyyae BO3IEHCTBHE NyUMCTOH TEIIOTBl OT PACIUIABICHHOTO METallia
Ha OpraHu3M paboTarollero spisieTcs BpeIHbIM (hakTopoM padodeii cpels.

Bce onachble u BpeaHble ¢akTopsl paboueli cpenp! noapasaensaroTes Ha Gu-
3UYeCKHe, XUMHUYecKue, OUoNornueckue ¥ GaxkTopsl TPYAOBOro mpoliecca (TICH-
xotusuonornyeckue) [2]:

Qusuueckue hakmopsl — ABHKYILIMECS MALUIWHBI 1 MeXaHHU3MbI, TOBBIIICH-
HBIE YPOBHH IIyMa ¥ BHOpauuil, SIEKTPOMAarHUTHBIX ¥ HOHHU3HPYIOIINUX H3Jy-
YeHUH, HEAOCTAaTO4YHasl OCBELUEHHOCTH, IOBBILIEHHBIH YpPOBEHB CTATHYECKOTO
ANEKTPUUECTBa U 1p.;

Xumuyeckue — XUMUYECKHE BEleCTBA, CMECH, B T.4. HEKOTOpble BEINECTBA
Ouonorudeckof NpHpoasl (aHTHUOMOTHUKH, BHUTAMUHBI, TOPMOHBI, (EpMEHTEHI,
GenKoBble TIpenapaThl), MONydaeMble XUMUYECKIM CHHTE30M M AN KOHTPOJS
KOTOPBIX UCTIONB3YIOT METOABI XHMUYECKOro aHallu3a;

buonozuueckue — MUKPOOPTaHU3MBI-IIPOTYLICHTHI, )KMUBbIE KJIETKH U CIOPEI,
cozepallpecs B baKkTepHanbHbIX penapaTax, HaToreHHble MUKPOOPTraHU3Mbl —
BO30yAUTEH HHPEKIHOHHBIX 3a00/IeBaHUIH;

Qaxmopur mpyooeozo npouecca (ncuxouzuonozuueckue) — TIKECTb U
HanpsKeHHOCTh TpyAa [1, 2].

Tasncecms mpyoa — XapaKTEpPUCTHKA TPyNOBOrO Mpolecca, OTpaxarollas
MperMylIeCTBEHHYIO Harpy3Ky Ha OIOPHO-IBUraTelIbHEIN annapaT U QyHKIHO-
HallbHbIE CHUCTEMBbl OpraHusMa (CcepAeyHO-COCYMUCTYIO, ABIXaTeNbHYIO U Hp.),
obecrneyrBaloLIue ero NesTeNbHOCTb.

TsoxecTb Tpyda XapakTepusyercst (U3MYecKoH AWHAMHUYECKOH Harpyskoi,
Maccoll IOAHMMAEeMOro U MepeMelaeMoro rpysa, oOIKMM YUCIOM CTEPEOTHUII-
HBIX pabouux OBMXKEHUH, BENMUUHONU CTATHYECKOH HAarpys3KH, XapaKkTepoM pa-
Ooueit no3bl, rIIyGUHON U YacTOTON HaKJIOHA KOpIyca, HepeMeIleHUsIMU B Ipo-
CTpaHCTRE.

Hanpsoicennocme mpyoa — XapaKTepUCTHKa TPYDOBOIO Mpoliecca, OTpa-
XKAroU1asi Harpy3Ky NpeuMyIIeCTBEHHO Ha [IEHTPATBHYIO HEPBHYIO CUCTEMY, Op-
raHbl 4yBCTB, SMOIIHOHATIBHYIO cdepy paboTHHUKA.

K dakropaM, xapaKTepuU3yIOUUM HAIPSHKEHHOCTh TPYAd, OTHOCATCS: HH-
TeNIeKTyalbHble, CEHCOPHbIE, SMOLMOHANBHEIE Harpy3KH, CTENIeHh MOHOTOHHO-
CTH Harpy3ox, pexum paboTsl.

OnacHble ¥ BpeaHble GakTopbl pabouell cpelibl, XapaKTepHble Ui OONbUINH-
CTBa COBPEMEHHBIX [IPOU3BOJCTB, IPUBEAeHbI B Tadl. 2.1 [3].
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Tabnuua 2.1

HerartusHsle GakTops! pabodeii cpeapl

I'pynna
¢axro- daxTops HICTOYHMKH H 30HEI AEHCTBUA HaKTOPOB
poB
3anblIeHHOCTE | 30HBI NepepabOTKH CHITYYHX MATEPHASIOB, YYaCTKH
BO3[yxa pabo- | BBIOMBKM M OUHUCTKHM OTJIUBOK, CBApKH Y IJIA3MEHHOH
4yeit 30HBI 006paboTky, 06pabOTKH IIACTMACC, CTEKJIOIUIACTHKOB U
IPYTUX XpYMKUX MaTepHAIIOB, y4acTKH ApoGieHus Ma-
TEpPHAJIOB U T.M.
Bubpanuu:
obuwue Bubponnomaaxky, TpaHCIOPTHBIE CpEeACTBa, CTPOU-
TEJIBHBIE MALUMHbI
JOKanbHbIE BHOPOMHCTPYMEHT, PbIUATH YNpaBleHUs TPaHCIIOPT-
HBIX MalluH
AKycTHUECKHE
KonebaHus:
HHPPA3BYK 30HBI OKOJIO BHOPOIIOMAAOK, MOIUHBIE [BHraTeIy
BHYTPEHHEIO CTOpaHUs U APYTHMX BBICOKO3HEpreTHYe-
CKUX CHCTEM
% Ilym 30HBI OKOJIO TEXHOJIOTHYECKOTo 00OPYHOBaHUA yAap-
g HOIO  JeHCTBHUA, YCTPOMCTB [UIS HCIBITAHUSA Ta3o0B,
= TPaHCIIOPTHBIX CPEACTB, IHEPTETHUECKUX MAIIHH
£ YnpTpa3Byk 30HBI OKOJNO YIBTPA3BYKOBBIX T'€HEPATOPOB, AehEKTO-
e CKOIIOB, BaHHBI /18 YJILTPa3BYKOBOH 00paboTKH
Onexkrpomar- 30HBI OKOJIO JUHUHA JIeKTponepenay, yctaHoBok TBY

HUTHBIE TONA
U H3NyUeHHs

)41 HHHyKLIHOHHOﬁ CYUIKH, JJIEKTPOJIaMIIOBBIX TI'€HEpa-
TOPOB, TCIEIKPAHOB, TUCIUICEB, AHTCHH, MAarHuTOB

Wuppakpacsas HarpeTple NOBEpXHOCTH, paCIUIaBICHHEIE BELIECTBA,
paguanus M3JTyY€eHHE NAaMEHU

Jazepxoe Jlazepbl, OTpaXEHHOE JIa3€PHOE H3TyYEHHE

U3JTydEHHE

Vnprpaduone- | 30HbI cBapKH, INIa3MEHHOH 00paboTku

TOBas paauarys

Honuzupyro- SnepHoe TOINMUBO, UICTOYHUKH H3NTy4EHHH, IpUMEHse-

e H3JYUCHHUA

ONeKTpuYecKui
TOK

MbI€ B MpHOOpax, NePEKTOCKONAaxX M MpPM HAYYHBIX HC-
CIIeNOBAHUSAX

DNEeKTPUYECKHE CETH, JIEKTPOYCTAHOBKH, pacnpene-
JIUTENH, TpaHcopMaropsl, 060opynoBaHHE C IJIEKTPO-
| IPMBOJOM M T.J.
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Iponomxesue Tadn. 2.1

I'pynna
dbakro- daxTops! HIcTouBHKH H 30HEI ieiicTBUA (haKTOpPOB

poB
JsrxKymue 30HBI ABMIKEHUS HA36MHOTO TPAHCHOPTA, KOHBEHEPOB,
MAaLUWHBI, Me- | TOA3EMHBIX MEXaHW3MOB, TMOJABIKHEIX YacTell craH-
XaHU3MBI, Ma- | KOB, HHCTPYMEHTa, nepenad. 30HbI OKOJIO CHCTEM MO-
TEpUabl, M3Jle- | BHIIUEHHOrOo AaBJIEHHs, eMKOCcTel CO CIKATHIMU ra3amy,
nus, YacTH pas- | TpyOOonpoBOA0OB, MHEBMOIHAPOYCTaHOBOK
PYLWIAROLUMXCS
KOHCTPYKUMHA M
T.IL

L Bricora, CrpouTtenbHble H MOHTaXKHbIE pabOThI, 0OCIYXHBaHUE

% nafaromue MaLIMH M yCTaHOBOK

> NpeaAMETEI

2 Octpele  KpoM- | Pexxymuii ¥ KOnolMid MHCTPYMEHT, 3ayCEeHIIbl, Lepo-

© KU XOBaTble MOBEPXHOCTH, MeTAIMUECKass CTpyXkKa, Oc-

KOJIKM XpYNKHMX HPEAMETOB

TloBslienHas IlaponpoBoasl, razoBOAbl, KPUOTE€HHBIE YCTAaHOBKH,
WIK TIOHMXKEH- | XOJIOANIbHOE 000PYAOBAHUE, PACIIIABH
Has  TeMIepa-
Typa  TOBEpPX-

HocTel obopy-
JIOBaHMs, MaTe-
pHAaJoB

Xumuyeckue

3arazoBaHHOCTh
paboueii 30HbI

3anbUIEHHOCTD
paboyeii 30Hb1

Tlonapanue
AI0B Ha KOX-
Hble [TIOKPOBEI M
CJIU3UCTRIE
000T0UKH

VYTeuKu TOKCHYHBIX Ta30B U NAPOB M3 HETEPMETUYHOTO
000pyAOBAaHMA, UCTIAPEHHS U3 OTKPBITHIX eMKOCTeH U
IIpH IpOJHUBAX, BBHIOPOCHI TOKCHYHBIX BEIUECTB IpH
pasrepMernzaldd o0OpyHOBaHUA, OKpacka paclblie-
HUEM, CYLIKa OKpalIeHHBIX TOBEPXHOCTEH

Capka H NnasMeHHas oOpaboTKa MaTepHalloB C CO-
nepxxkanueM CryOs, MnO, niepechilika U TpaHCIIOPTHPO-
BAHHE MUCMEPCHBIX MaTepHANIOB, OKPAaCcKa PaCIbLICHHU-
€M, Maiika CBHHLUOBBIMH NPUITOSAMH, Naiika Oepuniusa u
NIPUITOSIMH, COAEPKAMUMM OepUIITHiA

laneBaHHYECKOE IPOU3BOACTBO (TpaBIEHHE U T.IL.),
3aII0JIHEHHE €MKOCTEH, paclbUIeHHE >KHIKOCTEH (oIl-
PBICKHBAHKE, OKPACKa MOBEPXHOCTEH)

[Tonapanue
A00B Ha KOX-
HbI€ TIOKPOBBI U
CJIH3UCThIE
000MOUKH

[anbBaHUuECKOe MPOU3BOACTBO (TpaBileHHE H T.IL),
3arI0JIHEHHE E€MKOCTeH, pacmbUIeHHe XHAKocTelt (on-
PBICKMBaHHE, OKpacka IIOBEPXHOCTEH)
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OxoHyaHue Tabu. 2.1

I'pynna
¢akro- dakTops! HIcTOUHUKA H 30HBI A€HCTBHS HaKTOpPOB
poB
® IMonaganue sp0B | OmMOKK NpH MIPUMEHSHUH KUAKOCTER, YMBIILICHHbIE
E B KeNyNOYHO-  JeHcTBug
5 KHLICYHBIH
T
5 aKT
g Tp
=
"
L CmazoyHo- O06paboTka MaTEpHAIIOB C IPUMEHEHHEM 3MYJIHCOJIOB
5 OXJIAX A0 IHE
% HKUIKOCTH
5 (COX)
=
Q
=
Q |
dusuyeckue
Meperpy3Ku:
— CTaTHYeCcKHUe IlponomxurensHas pabora ¢ aucmiesMu, pabora B
HeynoOHOM nmose
§ — nunamuyeckue | IToasem U mepeHoc TsKecTel, pyUHOR TPy
@ HepsHo-
= TICUXHUECKHE
= .
o Neperpy3Ku:
S —yMmcTBeHHOe | Tpyld Hay4HeIX paGOTHHMKOB, NpenojaBaTelei, cTy-
) nepeHanpsxe- | JCHTOB
E HUE
= —nepeHanps- | Onepatopsl TEXHHYECKUX CHCTEM, aBHANUCIIETYEphl,
& XKEHUE aHaU- | paboTa ¢ auciiesMu
C% 3aTOpOB
S — MOHOTOH- Habnronenue 3a NpoM3BOACTBEHHBIM IPOLECCOM
HOCTb TpyJa
— 3MOLMO- Pabota aBuaaucneT4EpOB, TBOPYECKUX paOOTHUKOB
HaJlbHbIE
Heperpysku |

IIpumeuanue. B tex cnyyasnx, xoraa B pabodeit 30He He obecneyeHs! KOMGOPTHBIE
YCIOBUS TPYZAd, UCTOYHAKOM (BHU3HUECKUX BpeAHbIX (GakTOpoB paboueil cpefsl MOryT
OrITH MOBBIICHHAS MM NMOHM)KEHHAS TEMIepaTypa BO3JAyXa, ITOBBHIIEHHOE HMIH ITOHH-
KeHHOe aTMOCdepHOe JaBIeHHe, MOBLIIEHHAs BIaXHOCTh M CKOPOCTh ABIKEHHS BO3IY-
Xa, HEeMpaBUJIbHOE OCBelleHHE (HEAOCTATOYHASA OCBEIEHHOCTH, MOBBLILIEHHAS SPKOCTb,
HOHMIKEHHAs KOHTPACTHOCTh, TOBBIIEHHas MyNbCAIlUS CBETOBOro IOTOKa). Bpennele
BO3ZEHCTBHS BOBHUKAIOT TAK)Ke MPY HeJJOCTATKE KUCIIOpOIa B BO3AyXe paboueil 30HBHI.
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VYenoBHs Tpyaa — COBOKYITHOCTE (hakTOPOB TPYAOBOIO Mnpolecca i pabouei
cpellbl, B KOTOPOH OCYLIeCTBIISETCS A€ATENbHOCTh YenoBeka [1].

Knaccuduxanus ycnosuil TpyJa ocHOBaHa Ha NpUHUUNE AUbdepeHIHalHN
OTKJIOHEHUH mapaMeTpoB (akTopos pabouell cpefbl H TPYAOBOTO IpOLECCa OT
JefCTBYIOLUMX M’MIMEHHYECKUX HOPMATHBOB.

I'uruennyeckne Hopmatupbl yenouit Tpyaa (ITAK, TIJIY) — yposuwu
BpeIHbIX (aKTOPOB pabouelt cpe/ibl, KOTOPhIE NPH eXEAHEBHOM (KpOMe BBIXOA-
HBIX Hel) paboTe B TeueHUe 8 4, HO He Oonee 40 Y B HeAeNMoO, B TEYEHHE BCETO
pabouero craxa He JOJKHB! BBI3bIBaTh 3a00/eBaHUN WM OTKIIOHEHUH B co-
CTOSHHU 3JI0POBbsl, OOHaPyXUBAEMbIX COBPEMEHHBIMH METONAaMHU HCCIENOoBa~
HUH, B npouecce paGoThl UM B OTAATEHHBIE CPOKH XH3HM HACTOSILETO H IT0-
CIIEYIOLIErO TTOKOJIEHUH.

Hcxons U3 CTEeHH OTKJIOHEHUs (paxTHYecKuX ypoBHeil haxTopos paboueit
Cpenbl U TPYAOBOIO MpOLECca OT MMTHEHHYECKUX HOPMaTHUBOB, YCIOBUS TPYAa
[0 CTENIeHW BPENHOCTH U OIACHOCTH YCIOBHO NOIpasfeNstoTcs Ha 4 Kiacca:
ONTUMAIBLHEIE, JOMYCTHMBIE, BPeHbIE U ONIacCHbIE.

OntumainbHbIe yeaoBUs Tpyaa (1-if kface) — ycnoBus, IpHU KOTOPBIX CO-
XpaHseTCsl 3T0OPOBLE PAOOTHUKA, H CO3JAIOTCA MPEMIOCHUIKY JIs TOANePIKAHHS
BBICOKOTO YpOBHSI paborocnocobHocTd. ONTHManbHbEIE HOPMATUBBI (haKTOPOB
paboueli cpeapl yCTaHOBICHB! AN MUKPOKIHMATHYECKHUX TapaMeTpoB U haKTo-
poB TpyloBoi Harpysxd. [ns apyrux (axTopoB 3a ONTHMANBHEIE YCJIOBHO
NPUHMMAIOT TaKUe YCIOBHS TPyZAa, IPH KOTOPBIX BpEIHbIE (PAKTOPHI OTCYTCT-
BYIOT JIU6O He IMPEBBILIAIOT YPOBHHU, NPUHSATHIE B KauecTBE OE30MaCHBIX I Ha-
CeNeHus.

HonycTumble ycjioBHA TpyAa (2-H KJiacc) XapaKTepU3YIOTCS TaKUMU
ypoBHAMH (aKTOPOB cpefbl U TPYAOBOro Ipoliecca, KOTOPBIE HE IPEBBINAIOT
YCTaHOBJIEHHBIX TUTHEHHYECKHX HOPMATHBOB, 8 BO3MOXXHbBIE H3MEHEHHS (YHK-
I[HOHAJBHOTO COCTOSIHUSI OpraHH3Ma BOCCTaHABIMBAIOTCA BO BpeMs periaMeH-
THUPOBAHHOTO OTJbIXa MIIM K Hadaly CleAykollell CMeHbl M HE OKa3blBaloT He-
ONaronpUATHOro AeHcTBUs B OJMxalllieM H OTHANCHHOM IIEpUOAE Ha COCTOfA-
HUE 310pOBhsl pabOTHHUKOB U MX MOTOMCTBO. J[omyCTHMBIE YCIOBHS Tpyna yc-
JOBHO OTHOCAT K 6€30MacHBIM.

Bpennsbie yeaoBusi Tpyaa (3-i Kjacc) XapakTepU3yrOTCS HAIMYUEM Bpel-
HBIX (DaKTOpOB, YPOBHM KOTOPBIX NPEBBIIIAIOT I'MTHEHUYECKHEe HOPMATHBBEl U
OKa3BIBAIOT HeONaronpusTHoe AelicTBHe Ha OpraHu3M paboTHHKA U €ro IMOTOM-
CTBO.

Bpeauste ycnoBus TpyJda IO CTENEHU NPEBBIIIEHHS TMIHEHUYeCKUX HOpMa-
TUBOB YCIIOBHO Pa3JeNstoT Ha 4 CTENEHHW BPeJHOCTH:

1-s1 crenens 3-ro knacca (3.1) - ypOBHY BpeIHBIX (paKTOPOB, BhI3bIBAIOLIKE
obparumsie GYHKLIHOHAIBHBIE H3MEHEHHS OpraHu3Ma;

2-1 crereHb 3-To kinacca (3.2) — ypOBHH BpeIHBIX (paKkTOpOB, IPUBOAAILHE K
CTORKUM (YHKIIMOHATBHBIM H3MEHEHHSIM U POCTy 3ab0NeBaeMOCTH;
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3-s1 crenens 3-ro knacca (3.3) — YpOBHHM BpeHEIX (DaKTOPOB, IPUBOASLIUE K
pPa3BUTHIO TPOQPECCHOHANBHBIX GoJe3HeH JIETKO! U cpelHEH CTeneHH TSDKECTH
U pOCTY XPOHMHYECKHX [1aTOJIOTHH;

4-51 cTeneHs 3-ro knacca (3.4) — ypoBHH BpPeJHBIX (paKTOPOB, IIPUBOJSIIME K
BO3HUKHOBEHHIO TSDKENBIX (OpM NpotecCHOHaNbHBIX 3a00lNeBaHuH, 3Ha4u-
TENBHOM POCTY XPOHHYECKMX U BBICOKOMY YPOBHIO 3200JIEBAEMOCTH C BPEMEH-
HOU yTpaToi TPYAOCTIOCOOHOCTH.

OnacHsle (3KcTpeMaJibHbIE) YCJIoBUs Tpyaa (4-i kiace) XapakTepU3yroT-
csl YpOBHSIMH (pakTOpOB paboded cpeipbl, BO3AEHCTBIE KOTOPHIX B TEUEHHE pa-
6ouelt cMeHBI (MIIH ee 4acTH) CO3JaeT yrpo3y M JKU3HHU, BBICOKUM PUCK pa3BH-
THA OCTPBIX NPOdECCHOHANBHBIX TOPaXKEHHH.

KOHTpOJ’leble BONPOCHI K rijiape 2

1. JlaTe nonsitue pabouet cpenbl.

2. TlonaTue o BpeIHBIX U ONacHBIX (hakTOpax pabouei cpesisl.

3. Knaccutukanys BpeAHbIX U ONacHBIX (haKTOpoB paboueit cpenpl.
4. Tlousitue 06 ycnoOBUSX TPYAA M MX KiaccuuKaums.

Bubnuorpaduyeckuii cnucok K riaase 2

1. P 2.2.2006-05. PyxoBoACTBO IO I'MTHEHUYECKOH OLIEHKE (haKkTOpoB pabo-
yeit cpensl ¥ TpyAORoro nponecca. Kpurepuu u knaccubukaus ycIoBUH TPY-
na. — M.: BrojuieTeHb HOPMATHBHBIX U METOAMYECKHX IOKYMEHTOB [ occas-
snupHanzopa, Beim. 3 (21), 2005.

2. TOCT 12.003-74. OnachHele ¥ BpeAHBbIE NPOU3BOACTBEHHBIE (AKTOPBL.
Knaccudukanms. — M.: T'occranpapr, 1978.

3. bezonacHocTh XU3HeNesTeNbHOCTH: yueOHuK mis By3oB / C.B. Benos,
A.B. Vnpunuxas, A.@. Kosssakosa u np.; nog obw. pea. C.B. benopa. — 8-¢
u3n., crep. — M.: Berewr. k., 2008. — 616 c.

25



I'nasa 3. BO3AYX PABOYEMN 30HBI

3.1. MHKpOKJIHMAT NPOH3BOACTBEHHBIX MOMeleHHid

YenoBek HAXOOWTCS B MOCTOSHHOW B3aUMOCBS3U € OKPYXKAKIIEH ero cpe-
Joi. Tlo Mepe BO3MOKHOCTH OH NpucriocabnrBaeTcs K HEH, a IpH HEBO3MOXKHO-
CTH BCEMM JOCTYIIHBIMHU CPEACTBaMH MNpHcrocabnupaer ee k cebe, obecrednBas
TEM CaMbIM YCIIOBUS JUIS CBOETO HOPMABHOTO CYUIECTBOBAHUS.

PaGoTarolmii 4enoBex NMPUMEPHO TPETh CBOETO BPEMEHHM HAXONUTCS HA [POM3-
BOZICTBE BO B3aMMOCBS3H C [IPOU3BOJCTBEHHOH CPeNoi, KOTOpas XapaKTepH3yeTCs
PasIMYHBIMU (PAKTOpaMM: MUKPOKIHMATOM ITPOM3BOACTBEHHBIX NTOMEIIEHHH, HH-
TEHCUBHOCTBIO TEXHONOTHHYECKOTrO Ipolecca, NPUMEHsEMbIMI MaTepraIaMy U Me-
XaHU3MaMHU U T. X.

Muxpoknumam npou3eOOCHBEHHBIX NOMeUujeHUl — METeOPOJIOTHUECKUE
YCJIOBHUSI BHYTPEHHEH cpefibl 3THUX NOMELIeHNH, KOTOpBIe ONPENeNaOTCes AeHCT-
BYIOIIIUMH HA OpPraHU3M YEeJOBeKa COYETAHHSAMH TeMIlepaTyphl, BIIaXXHOCTH,
CKOPOCTH OABMXKEHUS BO3[yXa U TeruioBoro odmydenus [1].

Hrak, moxasaTenasiMM, XapaKTEPU3YIOIIUMHM MHKPOKIMMAT B IMPOH3BOJCT-
BEHHBIX NTOMELIEHUX, aBistores [1]:

e TeMIeparypa BO3AyXa;

® TeMmIlepaTypa II0BepXHOCTel;

® OTHOCHUTENbHAS BIKHOCTE BO3LYyXa;

® CKOpOCTH JBMIKEHHUS BO3JYXa;

® YHTEHCHBHOCTB TEIIOBOTO OOy UeHMSI.

IToxazaTenu MUKpPOKIHMATA AODKHEI 00eCIIeunBaTh COXpaHeHue TEIIOBOro
Gananca yelnoBeKa ¢ OKpydKarolllel cpenoil U nongepxaHue ONTUMAIBHOTO MK
JOMYCTHMOTO TENIIOBOI'O COCTOSIHUS OPTaHU3Ma.

Oprany3M 4yenoBeKa Ha3bIBAKOT TEPMOIUHAMHUECKONW CUCTEMOM C BBICOKHM
[TOCTOSIHCTBOM CpejiHed TeMIepaTyphl Tela IpH 3HAYUTEIBHO MEHSFOILIUXCS yC-
JIOBHSIX NOCTYIUIEHUSI ¥ IOTEPD TEILa.

B reueHue Bcell )KU3HH HENOBEK CyIIECTBYET B NpeJieNiax OYeHb OrpaHHIeH-
HOro M aKTHBHO 3allHIIaeMOoro Juana3oHa BHYTPEHHUX TeMIepatyp Tena. Mak-
CHUMAJILHO HOMyCTHMbIe NPeesibl st KU3HenesTensHocTH Kietok ot 0 °C (06-
pasoBaHUe KPHCTAJIOB JibAa) A0 45 °C (Tennopas Koaryisuus BHYTPUKIETOY-
HBIX Genkor). OOHAKO B KOPOTKHE TIPOMEXKYTKH BPEMEHH UENOBEK MOXET Ie-
peHocUTh TeMIlepaTypy Tena Hixe 35 °C unu Beime 41 °C.

INpuxuMas Bo BHUMaHHUe TOJNBKO T€ Nepenanbl TeMIeparyp, KOTOpble Cyle-
CTBYIOT MEXAY NOBEPXHOCTHIO JIeASHOIrO IHTa AHTApKTUIbI, TAe TeMIiepaTypa
BO3/yXa MOXeT Hajfarth 10 MuHyc 82,6 °C, U IKYHIJIAMH TPOIHKOB, I'le OHA
mogHuMaeTcst 1o mroc 50 °C, MOXHO CYUTATH, UTO YeJIOBEK criocobeH obuTaTh
B cpele, TepMUYecKUi AMana3oH KoTopo#t mpepbimaer 100 °C.

CrnenoBaTeNbHO, YeOBEYECKHH OpraHU3M MOXXET NPOU3BOIUTH [TOUCTHHE
OTPOMHYIO BHIPAabOTKY SHEPrHH s GophObI ¢ X0nonoM M >xapod. Ero MoxxHo
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CPaBHUTB C HENpephIBHO AelicTByrollell dhabpukoi Tenna, obecnedeHHOH co-
BEpIIEHHBIMU (QU3HOJIOTMYECKUMH MEXaHU3MaMH caMmoperynsaiuun. Yto6bl nom-
JIepXHMBATh TeMIlepaTypy CBOEro opraHH3Ma B 3TUX Ipefelax, HeloBeK BbIpa-
6oran oueHb 3P GheKTHBHBIE QU3UONOTHUECKUE PEaKIMHY, ¢ OMOLIBIO KOTOPBIX
OH OOBIYHO pearupyeT Ha pe3KHe nepernajpl, CBI3aHHbIE C CUIBHBIM NEPErPEBOM
WK C CUJIBHBIM [IEPEOXJIaXAEHHEM OpraHu3Ma. ITO CBUIETENBCTBYET O KOJIOC-
CallbHBIX NPHCIIOCOOUTENBHBIX BO3MOXHOCTSAX, BhIpabOTAaBLUMXCS B INpouecce
3BOJIOLIMK (KOHEUHO, BKIIIOYasl ¥ NMPHMEHEHHe COBPEMEHHOH TeXHHKH: CO3Ma-
HHE 0cOGOr0 MUKPOKIMMATA B NOMEIIEHUSX, OTOIICHUS, KOHIULIMOHUPOBAHUS
BO3/yXa, CINENUAJIN3UPOBAHHBIX CPEACTB TPaHCHOPTA, ONEXABl C MOAOIPEBOM
HIIM OXJIaX(JIeHUeM M T. II.). B ocHoOBe 3TUX peaklui, BEI3BaHHBIX HEOOXOAMMO-
CTBIO KOOPAHHUPOBAHUS Pa3NUYHLIX CHCTEM YEJIOBEYECKOro OpraHu3Ma i pery-
JIUPOBAHKUS NPOLIECCOB TEIUIOBBIASICHUS AN NOAAEPXKAHUSA NOCTOSHHON TeM-
nepaTypal TENA YENOBEKa, — (DYHKUYUA IMEPMOPeZyAAYLU.

WL.IL. ITaBnoBeiM B 1881 r. 651710 BBIABHHYTO [IONIOKEHHE, UTO OPraHU3M de-
JIOBeKa JeNUTCS Ha sIApO KM 0605104Ky. [To cCOBpeMEeHHbIM MpeACTaABIEHUSIM, MAC-
ca sixpa (T. €. BHYTPEHHUX TKaHeil ¥ OpraHoB) COCTAaBASET MPUONU3UTENBHO T10-
JoBHHY Beca Tena. Korza yenoBex 3J0pOB U YCIOBUsSI OKpy’Katolled cpeqnl He
TpeOyrOT Ype3MEpPHOI0 HAaIpPSKEHUS €r0 TEPMOPETYNATOPHBIX CHCTEM, TeMIie-
parypa siapa coxpaHseTcsi NocTossHHOH. OHa MOMET B M3BECTHOH CTENeHH IIo-
BBILIATECS [IPY OCOOEHHO Tskenol ¢usnueckoil paboTe, neperpese Mpu OYeHb
CHIIBHOM JKape MU IPH NHUX0PaJouHOM COCTOSHHU BO BpeMs OONE3HM, a TaKKe
TIOHMXATbCSd TPY CIUIIKOM CHIBHOM xojone. [Ipm BceX 3THX COCTOSHMAX
YKHU3Hb HeNOBeKa IIOJBEPraeTcs ONacHOCTH.

Hns nongepiaHus IOCTOSTHHON TeMIiepaTyphl siApa Tella 4ejloBeKa JOJKeH
COOJIIONATECS TEMJIOBOM OanaHc: NOCTYIIEHHS Terla K HeMY U BHYTPEHHSS BbI-
paboTka ero JOJKHBI YPaBHOBEIMBATECS PACXOAYEMBIM TEIUIOM. 1o ycaoBusM
HyJeBOH TepMOperyIsLuy MPUPOCT Tena cOanaHCHPOBaH TEMIOBLIMA OTEPS~
MH, TEIUIOTa HE COXpaHSeTcs, 4 TeMIlepaTypa Tena IOJNepPKHUBaeTCs B PaBHO-
BECHOM COCTOSIHUH.

TemnepaTypHBIH pe>xuM 0OO0JIOYKH Y€I10BEYECKOTO TENa, K KOTOPOH OTHOCHT
KOHEYHOCTH M Hapy>Hble TKaHH Ty/NOBUUIA (TONLMHON 22,5 cM), pe3Ko OT/IH-
YeH 0T peXXxuMma BHYTPEHHUX opraHoB. O0OJ0YKY Ha3bIBAIOT «TEMJIOBBIM IILIIO-
30M OpraHH3Ma», Iie TEIUI0 MOXKET COCPEAOTOYUBATLCA HIIM PacxoioBaThes Oe3
3aMETHOr0 M3MEHEHMs TeMIlepaTypbl I'lyOoKHX ciloeB Tena M Ge3 Bpena ajis
300pOBbsl.  YeNoBeK XMBET B YCIOBUSAX NOCTOSHCTBA TEMIIEPATyphl BHYTPEH-
HHX 4acTedl opranusMa: 1 TOro, YTOOBl €ro CyIIeCTBOBAaHHE U NESTeNIbHOCTD
ObUTH BO3MOXHBI, TeMIepaTypa ero Tena (000NOYKM) JOMKHA BCe BpeMs IIOX-
IepXKUBaThCs Ha yposHe 36-37 °C.

Cpensue npefenbl TeMIepaTyphl Tejla, B KOTOPBIX YENOBEK COXPAHSET dKU3-
HeCcIIOCOOHOCTh (HO He TpyXOCIIOCOOHOCTB!), CPaBHUTENBHO HEBEUKHU: OT 25 [0
43 °C. Ce#iyac npy onepanusax HCHIONb3YETCAd METOM 3HAYUTEIHHOIO OXJIaXe-
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HH4 Tena donpHOro: ¢ 36 no 25 °C. B nHOCTpaHHOU nedaTy NPUBOASATCA CeHCa-
LIHOHHBIE COOOLUEHHMS O BBKUBAHUM JIFOJEH, TeMIlepaTypa Tesla KOTOPBIX OIyc-
Kanachk 1o Ooyiee HU3KUX NpeenoB. BepxHue U HHXHHUE IOPOroBble 3HAYSHUS
Gonu AJs TeMIepaTyphl KOXKM yelioBeka paBHbI npubnuzutensho 43 °C u 10 °C
COOTBETCTBEHHO.

Mopponoruyeckue HCCIeNOBAaHUA BBIABUIM MECTOHAXOXACHHE CaMoro
OOJIBIIOTO TEPMOPErYJIUPYIOIIEro yCcTpolicTBa B 061acTi MO3ra, H3BECTHOIO
MOJ Ha3BaHMEM I[PEIONTHYECKUH, WIM [pelllecTBYIOIMH, runortanamyc. B
3TOM MECTE€ PAaCOJIOKEHBl HEPBHBIE KJIETKH, KOTODBIE pPEarupyroT Kak Ha Ha-
rpeB (HEHpPOHBI, YyBCTBUTEIbHBIE K TEIUIY), TaK U Ha oxJaxJAeHue (HeHpoHsbl,
YYBCTBUTENBHBIE K XONOAY). DTa o0nacTh JOMUHHUPYET Hal CUCTEMOMH yIipaBie-
HUSl TEMIepaTypol Tena, NPHHUMAas [MOCTYHNAOLIYIO CEHCOPHYK HH(pOpMALMIO
OTHOCUTENBHO TEMIIEPATYPHI TENA U I10ChIIask OTBOASLLNE CUTHANBI K 060504Ke,
MBIIILAM ¥ APYTMM OpraHaM, Y4acTBYIOLIMM 4Yepe3 MOCPEACTBO aBTOHOMHOM
HEPBHOH CHUCTEMBI B TeMIEpaTypHOM perynHpoBanuu. CucTeMa ynpaBiieHUs
TEJIOM 4e0BeKa aHallorMyHa TepMOoperynupyoieii GbyHKIHE 6BITOBOTO TEpPMO-
cTaTa, KOTOPHIfl MOXKET, KaK IOAOTPEBATh, TaK M OXJIaXAaTh IOMELIEHHE B 1O-
Mme. Korma temneparypa Teila NOZHMMaeTcs BBIIIE HEKOTOPOH «yCTaHOBIEH-
HOM» TEOpeTHUecKo OTMETKH, TO B pabGoTy BKJIIOHASTCS] HEKHH HCIIOMHUATENh-
HBIH 9JIEMEHT, CBSI3aHHBI ¢ OXNaXJIeHHeM opraHu3Ma (IIOTOBBIAENEHNE, YCHIle-
HHe NPUTOKa KpOBH K obonouke Tena). Korma Temmeparypa Tena oryckaercs
HM)KE YPOBHs yCTaHOBJIEHHOH TeMrepaTypsl, TO K CUCTEME NMOAKIIOYAIOTCA TE
3JIEMEHTBI, KOTOPhlE OTBEYAIOT 33 YBEJIUUYEHHE TEIUIONOTOKOB (YMEHBIIAIOIHI-
Cs KPOBOTOK BHYTpH OOOJIOYKM Tea, [O€KUBAHUE, APOXb U T. A.). OgHako B
OTNIHYME OT OBITOBBIX HarpeBaTeNbHBIX M OXJaJUTEIbHbIX NPUOOPOB CHCTEMa
TEPMOpETY/IALMM Y YelloBeKa He paboTaeT KaK IIpocTas CUCTEMa BKIIOUYCHHUS —
BBIKTIOUeHHA. OHa TaxKe MOYET PerylUpoOBaThCA U N0 OTKIOHEHHUIO B 3aBUCH-
MOCTH OT PEryJIHPOBOUYHBIX XapaKTEPUCTHK.

[Ipu TemnepaType Bozayxa muoc 20 °C pacnpenenenye MOCTyIAOLIErO Te-
Wia B opranusMe denoBeka oT ConHua (WM TEMIOBBIX UCTOYHUKOB), aTMOChe-
PBI M OKHCIHTENBHBIX IPOIECCOB BHYTPH Tella 4YelloBeka cienyroutee: 31 % ot
o0I1ero ero KoJM4YecTBa YHOCHTCS ABHXKYILUKMMCS BO3XyxoM, 44 % — Tparurtcs
Ha U3JIyYeHHe B OKPYIKAIOLIYIo cpely, 22 % — WAeT Ha McIapeHHe ¢ NOBEepPXHO-
CTH KOXHOro nokposa, 1,0 % — norpebnsaercs Ha HarpeBanue numw, 1,3 % —
Ha HarpeBaHMe BO3Ayxa B JIerkux u 0,7 % TepsieTcs ¢ BHIACIECHUAMH.

OCHOBHBIMM BHEIIHUMH (PAaKTOPAMH, BIMAIOIIMMHU Ha TEPMOPErYIALMIO Ye-
JIOBeKa — Ha IIpOTeKaHHe TeIIOOOMEHOB C MOMOLIBIO KOHBEKLMH, U3TyYeHHs U
napoo6pa3oBaHus, ABISIOTCS TeMIepaTypa okpyxarwomeit cpensl (t, °C), oTHO-
CHTeNbHAs BIaXXHOCTH ((, %0), CKOPOCTH ABIXXEHUS Bo3ayxa (v, M/C) U TeIuoBas
paaMaLus OT TOpIHUX ITOBEpXHOCTEH (ty, °C u J, BT/MZ).

OneHnxa BO3ZEHCTBHs Ha JeJOBEKa TEMIIEPATypbl H3MEHAETCS B 3aBHCHMO-
CTM OT BpPEMEHH Ioja, reorpauyeckoro IOJIOXKEHHS pailoHa, OT COCTOSHHSA
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BO3AYLIHOH cpenbl. B Apyrux TemnepaTypHbIX YCIOBHSX BCE CTAThH pacxoda
Tea NperepreBaloT uaMeHeHue. CyllecTBYyeT Takoe BblpaxeHue: «Kmumart
BXOJUT B OPraHH3M Yepe3 KOXy».

[Ipu BHICOKOH TemIlepaType BO3LyXa OopraHu3M Gopetcs ¢ neperpesom. Ye-
JIOBEK OCBOOOXAAETCS OT M30BITOUHOrO TElja MyTeM TeIuloNepesadyd B OKpy-
AAIOILYIO Cpefly ¢ TIOMOLLBIO pajHalldy, KOHBEKUHMU U ucnapeHus. Ytodsr 06-
JIErYUTh 3TOT TEINIOOOMEH, BIUTIOUEHB! U PeryIupyOTCa LBE NEpPBHYHbIE CHCTE-
MBI UCIIOJHHUTENBHOrO MEXaHu3Ma: IIPH JXape petIeKTOPHO PaCIUUPSIOTCS CO-
CYIBI KOXH (Ba3oAUATALUSA OOONOYKH Tea) ¥ YCUIIMBAETCs TIOTOBBIACIICHHUE.

Paciupenue cocyJoB KOXH NPOUCXOIHT, MPEXIE BCEro, A TOro, YTOObI
nepenars TEIo OT siApa A0 00O0JOYKHM Tena YenoBeka (BHYTPEHHsS TeIulonepe-
Jlada), B TO BpeMs KakK UCIapeHye NoTa odecrieurnBaeT Ype3BbidaiiHo 3¢hexTHB-
HbIE CPEJCTBA OXJIAXIACHUS KPOBH [0 €€ BO3BPAILEHUS K DIyOOKMM TKaHAM TeJa
yenoBeKa (BHELIHAA Terulollepenaya). B stom ciydae, 4To6b1 061erYuTh TEMITE-
parypHoOe peryjJupoBaHUe, yBEIHIHBACTCS [IOBEPXHOCTHRIH KPOBOTOK, HapallH-
BaeTcd ero o6beM. DTO CKa3blBaeTCs Ha paboTe cepAeuHO-COCYANCTON cHCTe-
MbI: COKpallaeTcsl LEeHTpalbHbI KPOBOTOK, yMeHbIIAeTCA 00BEM XOAa BCachl-
BaHui. B utore, B )KapKHX YCIIOBUAX 4acTOTa CEpACYHbIX COKpaIeHHd CTaHo-
BUTCS BBILIE, YYallalOTCsl JbIXaHUE U ITYJIbC, CHUXKAETCH KPOBSHOE [aBJICHUE,
Habirofaercs [IOKpacHEHHe KOXHOIO NOKpoBa. TeMmnepaTypa KOXH MOBBIILEHA,
BCIIEACTBHE Yero CHJIBHO yBENHWYHIIACH [TOTEPS TEIUIa U3y YeHHEM.

B Temmoperynsuuu KU3HeAESITEThHOCTH YeloBeKa y4acTBYIOT oT 2 no 4
MHJIJIHOHOB 3K30KPUHHBIX IIOTOBBIX JKemle3, OecrnopsiiodHO M HepaBHOMEPHO
pa30pocaHHBIX 110 BCel MOBEPXHOCTH Teja. DK30KPHHHBIE ENe3bl BBIAENAIOT
[IOT HENOCPEJCTBEHHO Ha IOBEPXHOCTh 000J04YKH Tena. OH HUMeeT BBICOKYIO
TEIUIOTY NapooOpa3oBaHUA U UACalJbHO YAOBIETBOPSAST LEIH OXJIaxAeHUs. Dd-
(heKTUBHOCTb 3TOH CHCTEMbI OXJaxKaeHHs Bbicoka. Hampumep, paboTtarouiuit
YeNnoBeK MpH noTpebieHun kuciopoia B obbeme 2,3 1 B MUHYTY NPOH3BOIUT
ternotsl 1o 640 BT. Ecnu Obl He ObIIO IIOTOOTHENIEHMS, TO TeMIlepaTypa Teia
yenoseKa nosblanack 661 Ha 1 °C kaxaple 6—7 MuH. OxnaxneHue Tena JOCTH-
raercs IyTeM Hcenapenus nota. [Ipu 3G peKTHBHOM MCHapeHHH, COCTaBIsIOLIEM
npuMepHo 16 r B MUHYTY (pa3syMHasi HOpMa TEIJIOBBIX MOTEPb), BRIIENECHHE Te-
[Ula MOXeT COOTBETCTBOBATH HOPME, H BHYTPEHHSS TeMIlepaTypa Tella MOXeT
MOAAEPXKHBATHCS B PABHOBECHOM COCTOSIHUMU.

M3MeHeHus, NpoUcLIeIle B OpraHu3Me IIpH XKapKo# morone, Bce BMecCTe
NIPHBONAT K YJABOEHHOH IO CpaBHEHUIO ¢ XOJIOAHOH IMOrojod morepe Teruia.
[Tponecc ucnapeHUs npoTexaeT ¢ OoOnbLIOH 3aTpaToH 3HEPruH: Ha 1 I BOABI
TpaTUTCs [l IepeBoaa ee B nap okoso 600 kanopuit Tenna. KonuuecTBo uc-
MapHBLIETOCs C MOBEPXHOCTU Tena IoTa, a CIeJOBaTeNbHO, U HHTEHCUBHOCTh
JOCTUTHYTOIO IIPH 3TOM OXJaXKJSHHS 3aBUCAT OT paboThl MEXaHHU3MOB BBIIEINE-
H¥sl TI0Ta W CKOPOCTH €ro yHajleHHA ¢ NOBEepXHOCTH KoxH. OHH cBfA3aHbl, B
CBOIO Ouepelb, C TeM, HACKONIBKO IIPaBHIJIBHO YEJOBEK IIOTEET», T. €. PaBHO-
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MEPHO JIM M IIOCTENEHHO JIU BHINENSETCA Bilara Ha MOBEPXHOCTH TENa W yclie-
BAET /I OHAa JOCTATO4HO CKOPO C HEe yAaNAThCA. DTOT MPOLECC 3aBUCUT KaK OT
CBOMCTB OpraHu3ma, Tak U 0T METEOPOJOTHHYECKUX YCIIOBMIA.

[Ipy HOpMaNbHOM MOTOBBIAETIEHMU OXJIAXKJIECHUE BCIEACTBUE MCIAPHTEIb-
Horo 3¢ ¢exTa 3aBUCUT OT COOTHOLIEHUS MEXIY AABJICHUSIMM BOASHOrO napa
BJIQXXHOH 000JIOYKH U OKpYXKaloLIero ee Bo3ayxa. M3 MHOroumciaeHHbx Habmo-
IEHUH ciellyeT, 4HTO TeIlJJOBOH OajaHC defioBeKa, HaXOLLIerocs B MOKOe, Hoi-
JIePIKUBAETCS YK€ ¢ HEKOTOPEIM TPYIOM IIpH TemnepaType Bo3ayxa 40 °C u or-
HOCUTENBbHOH BIaxHOCTH 85 %. 3a 3TUMHM npenenaMu caMoO4yBCTBHE GONBLINH-
cTBa NoJed pesko yxyauaeTcs. TakuM obpa3oM, BbICOKas BIaXXHOCTH U IUIOT-
Has WIH BOJOHENPOHMLIaeMas OLEXKAa OrpaHUYHMBAIOT OXJIAXACHHE HCHapeHu-
€M, B TO BpeMsl KaK cyXoll Bo3nyx, o6BeTpHBaHue Tena B JIETKOH MopHcToil one-
xpe obnerdator Henapenue. Ho ecnu padora ceg3aHa ¢ G0NbIINMH HU3MIECKU-
MH Harpy3kamH M COIPOBOX<IAeTcs OOHIIBHBIM ITOTOBBIACIEHUEM, TO OXJIAXIe-
HHUe HCIapeHUeM MOXKeT OBITh OrpaHHYEHO CIIOCOOHOCTHIO TeNa K IOTOBBLAEIE-
HUIO (He Gonee 1-2 11 B yac).

OddexTHBHas cTpaTerus NPOTHB INEPEOXNAKAEHUS Tela COCTOUT B TOM,
YTOOB! MONBITATHCS YBEMUUHTD TETLIOM3ONSLUIO 000I0UKY YETOBEYECKOro Tela,
a UMEHHO YMEHBIUUTHh OTAA4y TEeIUla C KOXXHOIO NOKPOBa M YBENHYUTH BhIpa-
60TKy Tera (OH MOXET €€ YABOUTH). DTO NOCTHIaeTCs YTEM YMEHBIIEHHS 110-
BEPXHOCTHOTO KPOBOTOKA K €ro Koxe. [l 3Toro B pe3yibTaTre COOTBETCTBYIO-
IIUX CHTHAJIOB HEPBHBIX PELIENITOPOB M KOMAaH/bI, NIONY4YeHHOH U3 IeHTpaJIbHOH
HEPBHOIl CUCTEMBI, MPOUCXOIUT COKDALICHHE COCYIOB KOXH K IOAKOMHOM
KIeTUaTKH, a NpH bosee HU3KOH TeMIlepaType MM OCOOEHHO pe3KOM ee mnane-
HHH [OSABSETCS «TyCHHAs KOXa» — IIPU3HaK TOro, YTO Havalld COKpallaTbes H
rnagxde MpInbel koxu. Cy)KeHHe KOXHBIX COCYAOB Oojiee BBIPaXKEHO Ha KO-
HEYHOCTSX, 4eM Ha TYJIOBHILE YeJoBeKa.

3aTpaThl Telja Ha MCMAapeHHe NOoTa B TAKUX YCIOBHSAX INaJaroT A0 BechMa
ManblX BeNMYMH. TOK KPOBH B IOBEPXHOCTHBIX CJIOSX Terna ocnabnsercs: npo-
HCXOOUT ee OTTOK K BHYTPEHHUM opraHaM. brnarojgaps 3ToMy yMeHbLIaeTCs
pasHulla MexIy TeMIepaTypoil KOXU U TeMIepaTypoil oKpyKaroweid cpemsl.
3TO NpPHBOIUT K COKPAILEHHIO H3JyYeHHsT — OCHOBHOH CTaTBHM pacxoja Temna,
COCTaBJISIOUIeH OKONO MOJIOBUHEL BeeX ero 3arpat. [Ipu aToM tennoobMen Tena
¢ OKpy>KaroleH cpegoil yMeHbIIaeTCsl IPONOPUHOHANBHO Pa3HOCTH TEMIIEPATYP
Tena U OKpykaromero Bozayxa. OJHAKO yMEHBbLICHHE H3TydEeHHs 3HauHUTeNb-
HeM, Tak KaK OHO NPOMOPLIMOHANBLHO YETBEPTOH CTENeHH TeMIlepaTyphl Tena,
CIIENIOBATENBHO, HEOOIBIIOE YMEHBIICHHE ee OIU3 KOXHOTO MOKPOBa NPUBOIUT
K BECLMa CYUIECTBEHHOMY CHIDKEHHIO 3TOH CTaThbH pacxoja Terna. YKasaHHBI-
MH criocobamy IIPUCIIOCOOUTENBHBIE POLIecChl MOIYT YMEHBIIATH TEIIONOTepH
opranuzma a0 70 %.

B navansHblif nepuos BO3JeHCTBUS HU3KMX TEMIIEpATyp Ha OpraHU3M Yelo-
Beka HabmojaeTcss yMeHbLICHHe YacTOTh]l AbIXaHHs, YBeJIH4eHue oOreMa Broxa.
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Ilpy MpomoKUTENLHOM AEHCTBUM ABIXaHUE CTAHOBHUTCA HEPUTMUYHEIM, YACTO-
T2 ¥ 00beM BIOX2a yBEJIUYUBAIOTCS, U3MEHSETCS YTNIeBOJHBIN oOMeH. YV 60Jb-
HBIX ¥ He3akaJeHHBIX JiogeHd paboTa MpucrocoOUTENbHEIX CUCTEM OBIBaeT B
TOH WIH UHOU cTemneHW pasnaxeHHOH. [lo3TOMy peakiiussi MX OpraHWU3Ma Ha
CHIDKEHHE TeMIIEpaTyphl OKpyxkKatollleit cpeqbl, 0COOEHHO NPU Pe3KOM CHHXe-
HHU (HApUMEp, [IPH 3HAYUTENLHBIX CMEHAX ITOTOJBI), BBI3BIBAET YXYIIICHHE
caMOYyBCTBMS, OOneBble OUlyLUSHUS, PELMANBBl XPOHHYECKUX 3a00JCBaHHME U
pasnuuHble NPOCTY AHBIE SBIEHHS.

Tlepeoxnaxenrie MOXET NPHHUMATh pa3sNU4Hble GOPMBI, BO3LNEHCTBYS Ha
TeltoBoH GajaHC BCEro OpraHM3Ma, BhIZbIBAET CHUIKEHHE BHYTPEHHEH Temiie-
PaTyphI TeNa, a TaKXKe KOHEYHOCTeH, KOXH, terkux (puc. 3.1).

OXVIAXKAEHUE 3AIIUTA
l Bo3zbyxaenue
s Pasppaxenne
OddekT crep>xuBaHus
gl B Hapymenne 3penus
YmenslieHue Hapyenue qBroxeHui
paboTocmocoOHOCTH { TTIOABHIXHOCTH

VBenuuenne Harpy3Ku

Puc. 3.1. HeratusHble NOCNEACTBUS TIePEOXITKAEHUS

[NepeoxnaxxaeHAe NPHUBORUT K AUCKOMMOPTY, HAPYIIEHHUIO CEHCOPHOH U
HEepBHO-MBILICYHON (YHKIUU U, B KOHEYHOM UTOre, 0OMOpoXXeHu:o (puc. 3.2).

OTANYUTENbHON OCOOEHHOCTBIO peaKilii YeNIOBEKA HA XOJIOA SIBJISETCS TOT
¢baxT, 9TO B TEepMOpPETyNMpYIOIEl peakUMyd Ha XOJOJA 3HAYMTENBHO OOlNbLIe
MecTa OTBOAUTCS MoBeneHUto. HampuMep, 0 CpaBHEHHIO ¢ XapoH B XONOAHBIX
YCAOBUSIX OKpYKarolllell cpelbl 3HAUUTENBHO Oollee BaXKHYIO PONb HTPAeT TO,
KaKylo O/1eXKIy HOCHUT HeNIOBEK H KaKylo paboTy OH BBIIOHSAET.
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32-36° OnTuMansHOe GYyHKUMOHHPOBAHME
najbLeB PyKH

27-32° BinAHHMe Ha MOABKHOCTE, CKOPOCTH
U TOYHOCTE ABIDKEHHS [TAJBLIEB

20-27° YXxyalueHue cnocobHOCTH paboTaTh ¢ MEJIKUMHM ACTATAMH,
CHIDKEHHE BEIHOCIHBOCTH

45-20° YXyawenve paboTsl ¢ KDYIHBIMH NPEIMETaMH,
BHE3aITHbIE OOJIEBRIE OLIYLICHHS

10-15° VYmenblueHUe 0OLIeH MyCKYIBHONW CHIIBL H KOOPAWHALIMH,
fonesple OLUYLIEHHA

<10°  HeuyBCTBUTEIBHOCTH PYK, CHIDKCHHE CIIOCOOHOCTH K PyYHOMY TPY-
Iy JULs BBITOJHEHHS NPOCTEHIINX onepalui (TolKaHue, AepXKaHue 1
T.1.), CHOHTaHHOE, PUTMHYHOE OTorpeBanue (peakuus JInronca)

<Q° OOMOopoxeHHe TKaHeH

Puc. 3.2. PacyeTHble TeMnepaTyphl, NPH KOTOPBIX MOXET IPOU30ATH
c60ll B MeXaHU3Me Terioo0MeHa

Jloctatoynas Temno3allTa NpefoTBpallaeT nepeoxiaxaeHye. Konnyectso
TENIONOTEPh ONpEAeseTCs TEIUIO3aILHTHOR OAeKA0H U KINMATHISCKIMHU yC-
JoBUsMH cpefsl. OlHaKo caMa TeIUI03alliTa MOXET BBI3bIBATh HE)XXeJlaTeNIbHbIE
WY HeOIAaroNnpUsATHRIE BO3AEHCTBHUSA Ha OpraHHU3M desioBeka. [IpuMeHeHue Temn-
JIO3ALLUTHON OAEXKIb!, 00YBH, NepYaTOK U TOJIOBHEIX YOOPOB yMEHbBILAET NOA-
BIDKHOCTE M JIOBKOCTH pabodero. CyLIeCTBYeT Takoe NOHATHE, KaK «CTOUMOCTH
3amuTel». OHO O3HAuaeT, YTO NEPEABIKEHHE C MECTa Ha MECTO U TEJIO[BUKE-
HEst HE MOT'YT OPOU3BOAUTECS OSCKOHEUHO, OCKONBKY OHH, B KOHEYHOM CHETe,
MpUBOAST K UcTOLEHUIO ciil. OAHO U3 BaKHBIX HAIIpaBIEHUH HCCIEAOBaHUS B
3PTOHOMHMKE — 3TO YTOYHEHHE (QPYHKLHOHAJIbHBIX BO3MOXHOCTEH OHEXIbI IS
noJAfep XaHus TEIIO3aILUTEl OT X0JIOa.

3HayeHHe OTHOCHTENIBHOM BIAXKHOCTH BO34yXa IOKa3blBaeT MPOLIEHTHOE
OTHOLLIEHHE KOJIMYECTBa COACPIKAIIUXCH B OIPENeIeHHOM 00beMe Bo3yxa (IIpH
ONpeNeNieHHOH TeMIlepaType ¥ JaBJIEHHUH) [1apoB BOJBI K TOMY KOJHYECTBY, KO-
TOpPOE MOJHOCTHIO HACBILAET 3TOT OOBEM [0 BBINAJEHHA UX B BUJAC Kamenb A0-
AL

¢ =(Py/Pg)-100 % I ¢ =(pn/ ps)-100 %,

rac Pl‘l — AaBJIEHHC BOXSIHBIX I1apPOB, COAEPKAILHUXCSA B BO3AYXE, Ha; PS — JaaBJie-
HHE HACBIUICHHBIX MTAPOB, 3aBHUCAIIES OT TEMIIEPATyPbl U NaBJACHHUSA BO3AYyXa, Ha;
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Py — TUIOTHOCTH BOJISAHBIX TIAPOB, COMEPIKALIUXCS B BO3AYXE, KI/M’; pg — IIIOT-
HOCTb HACKIIIEHHBIX BOMSHBIX MAPOB, KI/M".

BnusiHue OTHOCHUTENBHOM BNAXHOCTU Ha CaMOUYYBCTBUE 4eNOBEKA Olpese-
nsgeTcs, MOMUMO TeMIlepaTypbl Bo3ayxa (a Takxe 6apOMETpHUHecKOro JaBlie-
HHsl), ocODEHHOCTAMHU Ipouecca ero Abixaunsi. OCHOBHBIM OpraHOM JbIXaHHS
4egoBeKa, TOCPEACTBOM KOTOPOTO OCYIIECTBIASTCS Ta3000MeH ¢ OKpYXartollei
Cpenoii, sABAseTCs TPaxeOPOHXHANBHOE NEPEBO U OOJBIIOE YHUCIO JIETOYHBIX
KJIETOK — My3blpell (al1bBeom), CTEHKU KOTOPBIX IPOHM3aHbBI TYCTOH CEThIO Ka-
ITUJIISPHBIX COCYHOB. Yepes CTeHKH albBeos KMCIOPOL NMOCTYNAaeT B KPOBL IS
TIUTaHus TKaHe# opraHusma. Uepes HUX ke 3abHUpaeTCs U3 KPOBU YIIIEKUCIIBINA
ras, KOTOpPBIH BhIENSETCA NPH UCIONb30BaHUM Kucnopoaa. Kpome Toro, nerou-
Hble KJIETKH BCAchIBAlOT U3 KPOBH JHIIHEE NS OpraHu3Ma KOJMYECTBO BOJBI.
OHa BBIXOANT M3 HETO IPH BBIJJOXE BMECTE C BO3YXOM.

DKCMepUMEHTaNbHO YCTAHOBIEHO, YTO MHTEHCMBHOCTH OU(GY3UH KUCIO-
poia B KpOBH OmpejelnseTcs NaplHalbHBIM NABICHHEM KHCIOpPOJa B anbBeo-
JSPHOM BO3JyXe, U3MEHEHME KOTOPOTO NPONOPLUOHAIRHO M3MEHEHUSIM aTMO-
chepHoOro AaBneHus BAbIXxaemoro Bos3ayxa. CornacHo 3akoHy JameToHa namie-
HHE aTMOC(EpHOro Bo3ayXa Pgq, ONpespernsiercsi cyMMOH NmaplMaibHBIX AaBie-
HUM BXOJSIMX B HEro razoB, 2 MMEHHO MapuUUaNbHBIMH JABICHHUAMH YIIIEKH-
CJIOFO rasa PCO2 , KUciopoja P02 , a3oTa PN2 , BOISHBIX MapoB PH20 UT. O

Pgos PC02 + P02 + PN2+ PH20 + ...

V3amenenue cocTaBa M KOJTHYECTBa BOJSIHBIX NApOB, KAK U H3MEHEHUE JpY-
I'UX COCTABNSIOLIUX, CONEPXKALIUKCA BO BABIXA€MOM BO3IyXe, IPUBOJUT K H3-
MEHEHHIO MHTEHCHBHOCTH IM(pQY3UH KUCIopoga B KpoBb. Xopollee camouys-
CTBUE yeJjoBeKa coxpaHsercs B auanaszone orT 40 % — 60 % oTHOcHUTeNsHOM
BII2XXHOCTH Bo3Ayxa. [IpM BBICOKYMX TeMIepaTypax, 6onee 30 °C, noBbllIeHHas
BITAXKHOCTH BO3JyXa OKa3bIBaeT HeONAroNnpHsTHOE BO3AEHCTBUE Ha TEILIOBOE
CaMOYyyBCTBHE UENOBEKa, TaK KaK IIPH 3TOM MOYTH Bes BplAelsemas TEIIOTa OT-
JaeTcs B OKPYKAIOIIYIO cpeay IIPH HCHapeHHH NI0Ta, KOTOPLIH He Hcnapsiercs, a
CTeKaeT Kall/BIMH ¢ KOXHOT'O IIOKpOBa M He ofecreyrBaeT HEOOXOAUMYIO Tell-
JooTaady.

HanHble ¢pu3HONIOroB U OGHOKIMMATONOIOB IIOATBEPXKAAIOT, YTO MOBBILIEH-
HYIO TeMIlepaTypy 4ellOBeKYy Jierde MepeHOCUTh IpH Hosee cyxoM Bosayxe. Ho
BCe HMeeT Mpefesl: eClli OTHOCHTENbHAas BIaXHOCTh MeHbIne 20 %, To Henape-
HHe C [OBEPXHOCTH CIU3UCTHIX O0OJOYeK AbIXaTeNbHBIX ITyTel yejoBeka Tak
BEJIUKO, YTO OHH HaYMHAIOT HCCYIUAThCS. A 3TO BHI3BIBACT HENPHUSTHBIE OIIY-
IIEHUs CYXOCTH B TOpJie U B HOCY, pacTpecKuBaHUE I'y0, a TakKe yMEHBIaeT
3aLUTHBIE OEHCTBUS 3TUX 000JIOUEK KaKk (UIBTPOB, MperpakialoliuX IyTb B
OpraHu3M NBEUIM U MUKpoDaM.

BiusiHMe CKOPOCTH [ABIKEHMsS BO3LYLIHBIX [TOTOKOB Ha HeJIOBeKa MOXXHO
OIIEHHTh MHOILA KakK IOJIOXUTENbHOe, a B HEKOTOPBIX Cly4asx KaK OTpHIa-
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TenbHOe. Jleno, Npexe BCero, B MUHTEHCHBHOCTH [IBUIKEHHUA BO3AYXd, TeMIlepa-
TYpe U BIIAXKHOCTH OKpY>Karolleil cpeapl.

IIpy HU3KOH TeMIepaType BO3oyxa CKOPOCTh ABWIKEHUS BO3LYyXa OKa3biBAeT
oxJIaXxaarolliee AeHCTBHE HA OpraHU3M HeNoBeKa, YHOCS NPOrpeThie UM IpHile-
raiolliMe K Telly CIOM BO3JyXa U [IpMXKUMasg K HeMy BCE HOBbBIE MMOPIHH XONOI-
Horo (puc. 3.3).

t°C -
Cuna -
BETPa, M/C Oe3onacHpli
5 YPOBEHb
4
- _
9
11
13
16 -
18 KpUTHYECKH
20 ONaCHBIHN
YPOBEHB

Puc. 3.3 TlepeoxnaxaeHHe, 0OKa3bIBAEMOE BETPOM IIPY MUHYCOBBIX
TeMmIieparypax

Kpome Toro, Ipu 3TOM CKa3plBaeTCs BAUAHUE OONBIION BIaXXHOCTH BO3LyXa.
Tax, npu TemnepaType Bo3oyxa, OJIM3KOH K HyJIO, ¥ GONBILOI BIAXHOCTH IIpO-
HCXOOUT pe3Koe IMOBbIIEHHE TeIJIO0TAAYH OPTaHH3Ma 3a CYET JIOIIOJHUTEIHHBIX
TpaT He TOJILKO Ha OofOrpeBaHMe TeNla, HO M Ha NPOCYLLIUBAHUE OTKPBITHIX IIO-
BEpXHOCTEH Tena ¥ ofexasl. Ecny ke npH 3TOM BENHYMHA CKOPOCTH ABUKEHUS
BO3[yXa BeJlMKa, TO TEIUIOOUIYIIEHHUE elle YXy/IaeTcs, Tak KaK BeTep BCE BpeMs
OTHOCUT OT Te€Nna 00OrpeThle U IIPOCYIIEHHBIE CION BO3AyXa M HATOHSET HOBBIE
[TOPHMH BJIAXKHOTO M XOJIOAHOIO, YTO YCHIIMBAEeT NPOLECC AaNbHEHHIEro OXJIax-
JIEHHUS Tena.

B paznuusplx oTpacnsx cOBPEMEHHOIO NPOU3BOACTBA GoNbllas 4acTb Nepco-
Halla paboTaeT B YCIOBHSIX TPYAa, CBA3aHHBIX € TEIIIOBBIM BO3JEHCTBUEM CO CTO-
POHBI TEXHOJIOTHYECKOro 00OpyAOBaHMA: Jiedel, KOTIOB, TpyOOIMpPOBOAOB U Ap.
Hanpumep, B ropsyux Lexax INPOMBIUIIEHHBIX MPEANPUITHI OONBIIMHCTBO TEX-
HOJIOTHYECKHX IPOLIECCOB NPOTEKAaeT NpH TeMmmepaTypax, 3HAYHTENBHO IPEBbl-
[Ial0IIMX TeMIepaTypy OKpyKarolleH cpefsl. HarpeTsle TOBEpXHOCTH M3NyYatoT
B [IPOCTPAHCTBO MOTOKM 1yuncToil sHepruu. [Ipu temneparype go 500 °C ¢ Ha-
rpeTol TOBEPXHOCTH H3Ny4aloTcsl TernoBble (MHGPaKpacHele) Jy4H C JIIMHOH
BoJyiHbI 740...0,76 MKM, a Iipy OoJiee BEICOKOH TeMIIEpaType Hapsly ¢ Bo3pacTa-
HUEM HH(PaKpacHOIO HU3JyHEHHs [OSBJSIOTCS BUIAUMBIE CBETOBHIE M YJIbTpa-
(buoneTOBBIE NTyUH.
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WnudpaxpacHsle 1ydd OKa3blBAaIOT HA OPraHU3M B OCHOBHOM TEIUIOBOE 00Iy-
YeHue, B pe3ynbTaTe KOTOPOIro B OpraHU3Me NPOYICXOOST OHOXUMUYECKUE C/IBH-
I'H, YMEHBIIAETCs KHUCIOpPOJAHAs HACHIUICHHOCTh KPOBH, IMOHIKAETCS BEHO3HOE
JaBlE€HHE, 3aMEIIeTCsl KpPOBOTOK, HapyllaeTcsl JesTeNBHOCTH CepAEeYHO-
COCYJUCTOH M HEPBHON CUCTEM.

Ilo xapakTepy BO3AEHCTBMS Ha OpraHuU3M dHesoBeka WH(paKpacHBIE JTy4u
NOApa3JIeNsA0TCy Ha KOPOTKOBOJNHOBBIE JTyuM ¢ AnuHO# Bonub! 0,76...1,5 MkM u
JUIMHHOBOJIHOBBIE ¢ AJIMHOH BoOMHEI 6onee 1,5 mxm. Tennoroe usinyueHue KOpoT-
KOBOJIHOBOT'O JHana3oHa IybOKO NMPOHMUKAET B TKAHM W PA30rPEBAeT WX, BbI3bI-
Basg OBICTPYIO YTOMIIIEMOCTbH, IIOHH)KEHUE BHUMAaHHs, YCHUICHHOE MOTOBbIENe-
HUE, a NIpHU JUIMTENIBHOM O0aydeHHH — TennosoH ynap. JUIMHHOBOJHOBBIE JIYYH
rMyOOKO B TKaHHM HE MPOHMKAIOT M IOIJOLLAIOTCS B OCHOBHOM B 3MIMIEpMUCE
ko>xd. OHM MOryT BbI3BAaTh OXKOI' KOXKHM U Ia3. Haubonee 4acThIM U TSKENBIM
[Opa)K€HUEM IJ1a3 BCJAEACTBHE BO3AEHCTBHA HH(paKpacHsIX JydeH sABIseTcs Ka-
TapakTa rnasa.

18 XapakTepUCTUKM TEIUIOBOro OOIYYEeHUS MPUHATHI MOHATHS HWHTEHCHB-
HOCTBb TeIL10BOro obnyvenus Jg, Br/M* — MowmHOCTS JIYYMCTOTO NOTOKA, NpH-
XOISIIErocss Ha EXWHULY OOMy4yaeMoil mNiollagd, X 3KCMO3ULHOHHAS 0032
(H09I), Bt-4, onpenensiemas Kxak

ﬂ30=ITo'S"C,

rae Ito — WHTEeHCHBHOCTH TETIOBOrO OONyYeHUS, Bt/m% S — obyyaemas mjo-
Ak OBEPXHOCTH TeNa, M’; T — NPOXOIDKHTENHOCTh OGNyUeH)s 3a pabouyio
CMEHY, .

Ilpu ompeneneHuu oOIy4aeMoll IOBEPXHOCTH Tela HeoOXOAMMO IIPOHM3BO-
T ee pacueT ¢ ydeToM nond (%) xaxporo yyacrka Teja: rojloBa U mies — 9,
rpydb U XUBOT — 16, crivHa — 18, pyxu — 18, Horu — 39 [3].

Tennosoe obnyueHHe JTUMHATHPYETCS TEIUIOBEIM OGONEBBIM IIOPOrOM KOXH.
Tax, MHTEHCHBHOCTS 0 350 BT/M’ He BBI3BIBAET HENPUATHOTO OLIYILEHHUS, TIPU
1050 Br/m* yixe yepe3 3—5 MHUH Ha NTOBEPXHOCTH KOXH MOSBIAETCS HETPUSTHOE
JOKEHHE, TEMIIePaTypa KoXH IoBsiimaeTcs Ha 8—10 °C, a npu 3500 Br/m” uepes
HECKOJIBKO CEKYHJI BO3MOXKHBI OXKOT'H.

Kpome nenocpeICTBEHHOIO BO3NEHCTBUSA Ha YENOBEKa, JIyWHUCTas TeIuloTa
HarpeBaeT OKpy’Xarollue KOHCTPYKLMHU. DTH BTOPUUHBIE HCTOYHMKU OTHAIOT Te-
TIOTY OKpYXaroUlel cpele U3Nly4yeHHEM U KOHBEKLMEH, B pe3y/ibTaTe Yero TeM-
neparypa BO31yXa BHYTPHU IIOMEILEHHS TOBBIIACTCS.

3.2, HopmupoBaHHe NapaMeTPOB MHKPOK/JIHMATA

Orenka MUKPOKIHMAaTa MPOBOJUTCS Ha OCHOBE H3MEPEHUH ero napamerpoB
(Temneparypa, BNaXHOCTh BO3AyXa, CKOPOCTb €T0 JBHXKEHMS, TENJIOBOE M3Iy-
YeHHe) Ha BceX MecTax INpeObiBaHUs pabOTHUKA B TEYEHHE CMEHBI U COMOCTaB-
nenus ¢ HopMmatuamu coritacHo CanlluH 2.2.4.548-96 «['mrveHnueckue Tpe-
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00BaHMUA K MMKPOKIMMATY NPOU3BOJACTBEHHBIX IIOMELICHUN», KOTOphIE yCTa-
HABJIMBAIOTCSA C YYETOM HMHTEHCHMBHOCTH 3HEPro3aTpaT paboTalolUX, BpeMeHH
BBINOJIHEHMA paboTsl, NepronoB roaa [1-3].

Ilpoussoocmeennsle noMewieHUA — 3aMKHYThIe IPOCTPAHCTBA B CIIELUAIE-
HO MpeJHa3HAYeHHBIX 3JaHHUAX U COOPYKEHHAX, B KOTOPBIX MOCTOSAHHO (IO
CMeHaM) MJIH NepHoauuecky (B TeueHHe pabodero IHs) OCYLUECTBISETCS TPY-
NOBast IEATEILHOCTE IOAEH.

Pabouee mecmo — y4yacTOK NOMEIIEHHUS, HAa KOTOPOM B Te4eHHe paGoueii
CMEHBl WJIM YAaCTH €€ OCYIUECTBIsIeTCS TPYHOBas NesATeNbHOCTH. PaGounM Me-
CTOM MOJET SABNATHCA HECKOJBKO YYacTKOB NPOU3BOIACTBEHHOI'O [TOMELLEHHS.
Ecnu 5TH y4acTKM pacloJIOKeHbl 0 BCEMY MOMEINEHUI0, TO paboduM MecTOM
CYUTAETCS BCS TIIOLIANE [TOMELLIESHMUS.

Pabouan 30na — IPOCTPAHCTBO, OTPAHUYEHHOE 10 BRICOTE 2 M HaJ ypOBHEM
TOJIa UM TUIOLIAAKH, HA KOTOPBIX HAXOAATCSA MECTa NOCTOSHHOIO WK HErocTo-
SIHHOTO (BpEMEHHOTO) NpebrIBaHus paboTaroux [2].

Bce BhIMOnHseMble JOAMU paboThl Pa3rpaHHYUBAIOTCS HA Kamezopuu pa-
fom, onperenseMble [0 UX TSHKECTH HAa OCHOBE OOIIMX IHEprosaTpaTr OpraHu3-
Ma B KKkaJl/4 (BT). Paznuyaror:

o nerkue pusuyeckue paboTEl,

e cpenHeit TsokecTH bH3UUECKHe paboThI;

e TspKeNble GusnUecKue padoThL

Jlerkue ¢usudeckue paGoThi (kaTeropus I) — BUAEI AEITETHHOCTH € pac-
X0a0M 3Heprud He Gonee 150 kxan (174 Bt). Jlerkue duzuueckue paboTsl pas-
Jenstorca Ha kateropuro Ia — aneprozarparsl 1o 120 kxan/4d (139 Bt) u kare-
ropuio 16 — sueprozatrparst 121...150 kxan/g (140...174 BT). K xateropuu la
OTHOCATCS PabOoThl, MPOU3BOAUMBEIE CUAS U COUPOBOXKIAFOIIMECS] HE3HAYUTENb-
HbIM (u3HYeckuM HampskeHueM (psn Npogeccuil Ha MPEOUPUATHIX TOUHOTO
mpubopo- ¥ MAILIMHOCTPOEHUS, Ha YaCOBOM, LIBEHHOM NPOU3BOJCTBAX, B chepe
yrpasnenus u T. 11.). K xateropuu 16 oTHocsTca paGoThl, IPOH3BOAUMBIE CUAS,
CTOSI WM CBsi3aHHbIE ¢ XONBOOH M COMPOBOXAAIOLIMECS HEKOTOPHIM (U3Ude-
CKHM HarpsokeHueM (psAg npodeccuit B monurpagraeckoll IpOMBILIEHHOCTH,
Ha IPeANpUsTHSIX CBA3U, KOHTPOJEPH], MacTepa B Pa3IMYHBIX BUJIAX MPOU3BOJI-
CTBa U T. IT.)

Cpenneii Tszkectn duznveckne padorbl (kaTeropus IT) — Buasl gesrens-
HOCTH € pacxogoM 3Heprau B mpepenax 151...250 xkan/a (175...290 Br).
Cpenseil TsxecTd ¢pusznyeckue paboTsl pa3fensioT Ha kaTeropuio Ila — sHep-
rosatparsl oT 151 go 200 xkan/4 (175...232 Bt) u kateropuso 116 — sueprosa-
tparsl oT 201 mo 250 xxan/u (233...290 Bt). K xareropuu Ila otHocsaTcs pabo-
ThI, CBSI3AHHBIE C ITOCTOSHHON X0Nb00#, epeMeIieHneM Menkux (ao 1 kr) usne-
JIMH MM NPeIMETOB B TIOJIOXKEHHUHM CTOS MM CHAS U TpeOyIolIKe ONpeleleHHOo-
ro ¢usuyecKoro HanpskeHus (psa npogeccuii B MexaHOCOOPOUYHBIX LeXax Ma-
IIMHOCTPOUTENBHBIX NPSANPUITUH, B NPSAMIBHO-TKALIKOM IIPOM3BOICTBE M
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T. 1.). K xateropuu 116 oTrOCATCH paboTh, cBsA3aHHbIe ¢ XOABOOH, Nepemele-
HUEM U TNEePeHOCKOH TskecTed 10 10 KI' U CONPOBOXAAIOIIHMECS YMEPEHHBIM
busmueckuM HanpspDKeHdeM (psn npodeccuil B MEXaHHU3HPOBAHHEIX JIMTEHHBIX,
NPOKATHBIX, Ky3HEUHBIX, TEPMUYECKHUX, CBAPOYHBIX L€XaX MallIMHOCTPOUTENb-
HBIX ¥ METAJIyPIrHYECKUX NPEATIPUSTHH U T. IL.).

Taoxennie pusnueckne padors! (kateropust I1I) — BUIbI AEATENBHOCTH C
pacxogoM sHeprun 6onee 250 xxan/4 (290 Br). K xareropwu Il oTHocsTCes pa-
0OTbI, CBA3aHHbIE C [IOCTOSHHLIMM NEPEMELIEHMAMH, MepeMelleHHeM U Nepe-
HOCKOU 3Ha4uTeJbHBIX (cBbllle 10 KI) TshkecTedl U Tpebyrolue Gonbmmx Gusu-
YEeCcKUX ycHnuit. 970, HanpuMep, pan npotdeccuii B Ky3HEYHEBIX LeXax ¢ pyqHOR
KOBKO, NMUTeHHBIX Lexax ¢ py4yHOH HaOMBKOH M 3aJIMBKOM OMOK Ha MallWHO-
CTPOUTENBHBIX U METANTYypPrHYecKUX NPEeANpUsSTULX U T. II.

Hopmupyemsble napaMeTpsl MUKPOKIMMATA YCTaHABIHBAIOTCS st ABYX Iie-
PHOIOB roja:

® X0100HLL nEpHOO 200a — NIEPUOL TOAa, XapaKTePU3yeMBblil CpeIHECYTOU-
HOM TeMIiepaTypoH Hapy»KHOro Bo3ayxa, paBHoi + 10 °C u Huke;

® menatil nepuod 200a — epuoj roia, XapakTepu3yeMblil cpefHeCy TOHYHOI
TEeMIIepaTypoi Hapy»KHOro Bozayxa Beiute + 10 °C.

CpenHecyTouHas TeMIeparypa Hapy»XHOIO BO3LyXa — CpeNHsAA BeIHMYUHA
TEMIIEPATypPhl HAPYXHOTO BO3AYXa, U3MEpeHHas B ONpelelieHHbIe Yachl CyTOK
yepe3 OJMHAKOBbIe HHTepBalbl BpeMeHd. OHa NpuHUMaeTcs MO JaHHLIM MeTeo-
PONOrHHECKOH C1yKOBI.

PaznuyaroT onTUManbHable M AONYCTUMBIE YCIOBHSI MUKpOKIMMara [1].

3.2.1. OnmumansHsie yci106ua MUKpOKIUMAMA

OnmumansHsle MUKDOKTUMAMUYNECKUE YCI08UA YCTAHOBIIEHBI 110 KpUTe-
pUAM ONTHMAJIBHOIO TEIMJOBOrO M (DYHKLMOHANLHOLO COCTOSHHUA YesIoBeKa.
Oy obecreyuBaroT odllee M JIOKANbHOE OIIyLIEHHE TeloBOro komdopra B
TeyeHue 8-uacoBoi paGouell cMEHBI 1P MHHMMAJIBHOM HaNpsyKEHHH MeXaHU3-
MOB TEPMOPETYJISLIMH, HEe BBI3bIBAIOT OTKJIOHEHUH B COCTOSIHUM 3J0pPOBbS, CO3-
JAlOT TPeNNoChIKK UTsl BEICOKOT'O YPOBHs paBGoTOCIIOCOOHOCTH W SBISIOTCS
NPEANTOYTHTENBHBIMH Ha paboynX MecTax.

OntumanbEble BEIHYMHBI IOKazaTelleldl MHKpOKIHMaTa HeoOXOAMMO co-
OmoaTh Ha pabouyux MecTax IPOU3BOACTBEHHBIX MOMEILECHHH, Ha KOTOPBIX BbI-
MOMHSIFOTCS  paboTBl  OIIEpATOPCKOTO  THUIA, CBS3aHHBle C  HEpPBHO-
IMOLMOHANILHEIM HampsKeHHeM (B kabHHaX, Ha IyJbTax M IMOCTaX yNpaBleHHs
TEXHONOTMYECKHMY TIpolleccaMM, B 3ajiax BBIYMCIMTENIBHON TEXHHKH U Op.).
IlepeueHs Apyrux pabouux MecT M BHAOB paboT, MpH KOTOPLIX AOKHEI obec-
MeYHBATLCS ONTUMAIBHEIE BEJTHMUYMHB MUKPOKJIMMAaTa, onpenenstores Canurap-
HBIMH TpaBuiaMy 110 OTAEIbHBIM OTPACIIM IPOMBIILUICHHOCTH M APYTHMHU JO-
KYMEHTAMM, COrJacOBaHHBIMU € opraHamMu [ OCyNapCTBEHHOro CaHUTapHO-
SMUAEMHOJIOTHYESCKOr0 Hai30pa B YCTAHOBIEHHOM ITOPsIAKE.
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OnTumansHble TapaMeTphl MUKPOKIUMaTa Ha pabodux MecTaX JOJKHB! CO-
OTBETCTBOBATh BEIWYHMHAM, [PUBEACHHbIM B Tabn. 3.1, NpUMEHMTENBLHO K BEI-
NOIHEHMIO paboT PasNUYHBIX KaTeropuit B XOJIOAHBIA U TEMIBINA NIEPUOALI TOAA.

Tabnuua 3.1

OnTuMaNbHbIE BETHYUHE [10Ka3aTeleH MHKpOKJIIMaTa
Ha pa601mx MeCTax NPOHU3BOJCTBECHHBIX [MOMEIICHUI

Kareropus OtHocurensHas | CkopocTs
§ = pabot Teunepatypa | Tewnepatypa BJIQXKHOCTB JBYOKEHUS
= BO3]yXa, NIOBEPXHO-

o' 2 110 YPOBHIO o . BO3.yXa, BO3LYyXa,

= C creit, °C o

3HeprosaTpat, Bt % M/c

la (mo 139) 22-24 21-25 6040 0,1

= 16 (140-174) 21-23 20-24 6040 0,1

% ITa (175-232) 19-21 18-22 60—40 0,2

5 | 16 (233-290) 17-19 16-20 6040 0,2

> | III (6onee 290) 16-18 15-19 6040 0,3

la (mo 139) 23-25 22-26 6040 0,1

x| 16 (140-174) 2224 2125 6040 0,1

é ITa (175-232) 2022 19-23 6040 0,2

R 116 (233-290) 1921 18-22 60—-40 0,2

‘ 11T (6oniee 290) 18-20 17-21 6040 0,3

INepenaznrl TemnepaTypsl BO3LyXa IO BBICOTE U 10 I'OPH3OHTANH, & TaKKe
U3MEHEHHs TeMIIepaTyphl BO3AyXa B TeUEHUE CMEHBI NPU OOECIEYSeHHUH ONTH-
MAaJBHBIX BEJIMYMH MHUKPOKJIMMATa Ha pabodMX MecTax He JO/KHBI NPEeBbIIIaTh
2 °C ¥ BBIXOAWTH 3a Npefensl BeTHUHH, YKa3aHHBIX B Ta0N. 3.1 1 OTHeNbHBIX
kaTeropuii pabor.

3.2.2. Jonycmumbsle yci1o6ua MuUKpoKiumMama

Honycmumbie MUKpoknumamuiecKue yca06ua yCTaHOBIICHB! O KPUTEPUSIM
JOIIyCTUMOIO TEIUIOBOTO U (DYHKIHOHAIBLHOIO COCTOSIHUS YejOBEeKa Ha IepHOX
8-uacoBoii paboueii cMeHbl. OHI He BBI3LIBAIOT NOBPEXACHUH MM HapyllleHHH
COCTOSHMSI 340POBbSI, HO MOTYT IIPHBOANUTH K BOSHUKHOBEHUIO OOIINX U JIOKAIb-
HBIX OLIYILUEHHH TEIIOBOTO AMCKOMMOpTa, HANPSHKEHHUIO MEXaHH3MOB TEPMOpe-
TYASALHY, YXKYALLIEHHIO CaMOYyBCTBHS U [TOHIDKEHUIO paboTOCIIOCOOHOCTH.

JomycTuMble BEIMUYMHBI NTOKa3aTeled MHUKPOKIHMMATa yCTAHABIMUBAIOTCS B
Cyyasx, KOrja o TEXHOJIOIHUYeCKUM TpeGOBaHUSIM, TEXHUYECKUM U DKOHOMH-
YeCKH ODOCHOBAHHLIM IIPHUMHAM HE MOTYT OBITH obecredeHbl ONTHMAIbHEIE
BENIUYMHBI M JOJDKHBI COOTBETCTBOBATH 3HAUEHUSM, NIPUBEJSHHBIM B Tab1. 3.2,
NPUMEHHTENBHO K BBIIONHEHMIO paboT pasNUYHBIX KaTeropuil B XONOAHBINA U
TEIUTBIM NMepuonbl roja. AOCOMIOTHBlE 3HAYSHHS TeMIEpaTrypbl BO3Ayxa He
JIOJKHB! BBIXOJUTE 34 MPEJeNbl BeJIMYHH, YKa3aHHBIX B Tabn. 3.3 nid otnens-
HBIX KaTeropui pabor.
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Kpome Toro, npu obecrnedyeHrH AOIYCTUMBIX BEHUMH MMKPOKIHMATa Ha
pabovnx MecTax:

1) nmep enan TemnepaTypbl BO3AyXa I10 BEICOTE NOJKEH OBITE He Gonee 3 °C;

2) mep enaj TeMnepaTtypbl BO3AyXa IO TOPH30HTANH, a TAKKe ee H3MEHEHUs
B TE€YEHHE CMEHBI He JOJDKHBI IpeBbIIIaTh: NpH kaTeropusx pabor la u 16 —
4 °C; npu xateropusx pabot Ila u 116 — 5 °C; nipu kareropuu pabot 11l — 6 °C.

JlomycTuMble BEMMUMHBI MHTEHCHBHOCTH TEIUIOBOrO 0bny4eHusi paboTaio-
X Ha pabouMX MecTax OT IPOHM3BOJICTBEHHBIX HCTOYHMKOB, HATPETHIX L0
TEMHOTO CBedeHHs (MaTepHalloB, M3AENHHA U Ap.), JOMKHBE! COOTBETCTBOBATH
3HAYSHHM, IpUBEJCHHBIM B Tabn. 3.4.

Tabnuua 3.4

I[OHYCTI/IMBIC BCIIMYHUHEL UHTEHCHUBHOCTH TENJIIOBOTO O6J’I}”~I6HI/IH MOBEPXHO-
CTH TCNa pa60Ta}ou1Hx OT NPOMU3BOACTBEHHBIX HCTOYHHUKOB

O6ryyaeMas IOBEPXHOCTD HMuTencuBHOCTE TEMIIOBOIO 00y YeH S, ‘
Tena, % BT/M2, He Oonee

50 u 6oxnee 35

25-50 70

He 6onee 25 100

JonycTuMBle BENMYMHBI HHTEHCHMBHOCTH TEIUIOBOrO 0OyueHHs paboTaro-
IIUX OT MCTOYHHMKOB H3Ny4eHHs, HarpeThiX A0 OeJoro M KpacHOTO CBEYeHHUS
(packaneHHBIH WM pacllIaBIEHHBIH MeTall, CTeKNo, IiaMs 1 Ap.), He LOJDKHEI
npesslats 140 BT/Mz, a BEepXHss I'paHyla SKCIO3HMUHMOHHON 03Bl HE JOJDKHA
npesbiiuats S00 Br-y.

Ipy s3ToM 0GIydeHUIO He TONMKHO nojBepraThes Gosee 25 % NOBEPXHOCTH
TeNa ¥ 00s3aTeNIbHBIM SABIAETCS HCIIOJb30BaHHEe CpPEICTB MHIHBHAYAIBHOM 3a-
LIUTHI, B TOM YHCIIE CPEeACTB 3allMThl nuia u ria3. Kpome toro, npegycmarpu-
BalOT 0053aTENbHYIO perJIaMEHTALMIO IIPOJOJDKUTENLHOCTH HENPEPbIBHOTO 00~
Jy4YEeHHUs U nays.

CylecTByeT rpafalids OLEHKH YCIOBUH TpyJa paboTaromUX B OTHOCUTENb-
HO MOHOTOHHOM MHKpoKnumMate (cM. Tadi. 3.3) u B JMHAMHUYECKOM MUKPOKIIH-
Mare, KOTOpBIH, B 3aBUCHMOCTH OT COYETaHHUS [apaMeTpOB MHKPOKIMMATa,
noJpa3fiessIeTCsl Ha HarpeBarOlMi MUKPOKIHMMAT U OXJIAXAAIOIUHA MUKPOKIU-
maT. Kpome Toro, paboTsl MOTYT MPOBOAUTHCS B IPOU3BOACTBEHHBIX MOMELIe-
HUSIX KaK OTalUIMBAEMBIX M HEOTAIlIMBAEMBIX, TAK M Ha OTKPBITOH TEPPHUTOPHH
(na ynuue). K HeorannuBaeMblM OTHOCSITCS TIOMELLUEHUs, He 00OpYyIOBaHHbIE
OTONUTENBHBIMY CHCTEMAMH, & TAKXKE Takue, B KOTOPEIX TeMIlepaTypa BO3AyXa
NIOANEPYKMBACTCS HA HUBKOM YPOBHE 110 TEXHOJIOTHYECKUM TPeOOBaHUSIM.

Haczpesawuwiuit mukpokiumam — co4e€TaHUE NAPaMETPOB MUKPOKIMMATa
(TeMmeparypa BO3AyXa, BIaKHOCTh, CKOPOCTh €0 ABHIXEHHSA, OTHOCHTENLHAS
BJIQYKHOCTD, TEIJIOBOE M3JIydYEeHHE), IIpU KOTOPOM MUMEET MECTO HapylIEHHUE Tell-
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000MeHa 4YeloBeKa C OKpYyKaroled cpenoii, Belpakaiolleecss B HAKOIIIEHHH
Tellla B OpraHU3Me Bblle BepxXHeW CpaHULbl ONTHMAJIBHOW BEJTHYKWHBI
(> 0,87 kIx/KI) W/MIH yBENUYEeHHWH IONM [OTeph TEIUla HCHApPEHHUEM I[T0Ta
(> 30 %) B 0obLUEH CTPYKType TeTuioBOro GanaHca, MOSABIEHUN OOMIMX UK JIO-
KaJIBHBIX JUCKOMMOPTHBIX TEIIOOIIyIIeHHi (cIerka Temnno, Temio, xapko) [3].

JUTs OLIGHKH HarpeBarolIero MUKpOKIHMaTa (BHe 3aBHCHMOCTH OT MepHoJia
rojia) HCHOJNb3yeTCs HMHTETPaNbHBIN TIOKA3aTeNb — TeMIoOBasi Harpy3ka Cpelbl
(THC-unnexc) [1]. Tennosasa nazpy3xa cpedsl — coUeTaHHOE AEHCTBUE HA Op-
TaHM3M 4elIOBeKa [1apaMeTPOB MHUKPOKIHMATa (TeMIIepaTypa, BIXHOCTb, CKO-
pOCTh JBMIKEHHMS BO3JyXa, TEIMIOBOE OOJIyUeHUE), BBIPAXKEHHOE OTHOYHCIOBLIM
rioxasareneM B °C [1].

THC-unnekc paccuUTHIBAETCS TI0 YPaBHEHHUIO

THC = 0,7- t(Bx) + 0,3- t(1u),

rae t(BI) — TEMIEpaTypa CMOYCHHOrO TEPMOMETpPa ACMUPALMOHHOTO MCUXPO-
MeTpa; t(i) — TeMIepaTypa BHyTPY 3a4epHEeHHOro 1Iapa.

MaxkcuMalbHEIE BEIHYNHEI UHTETPAIILHOTO IIOKa3aTeJs TeIJIOBOH Harpy3ku
cperst (THC-unnekca) A NpodUITaKTHKH NeperpeBaHusl OpraHu3Ma B 3aBUCH-
MOCTH OT KAaTErOpPUHU BBINIOSHAEMBIX PaboT NMpHUBeeHbl B Ta0I. 3.5.

Tabmauma 3.5

Jonycrumsle Bemuunel THC-unaekca (°C) misg pabodux moMeneHuin
C HarpeBaloMUM MUKPOKIIHMATOM HE3aBUCHMO OT IIepHoIa rojla ¥ OTKPBITEIX
TEPPUTOPUH B TEIUIBLA [TepHOA rofla (BepXHss IpaHuNa)

I(éferopm pé.60‘l‘7 '

110 YPOBHIO SHEPro3aTpaT Honycrumerit THC-umgexc (°C)

Ia 26,4
16 25,8
Ila 25,1 '
116 23,9
T 21,8

Oxnasiconrouiuit MUKPOKIUMAM — COUETaHNe NTapaMeTpoB MUKPOKIHMATA,
IIPY KOTOPOM MMEET MeCTO H3MEHEHUE TeINIOOOMEHA Opraii3Ma, NPUBOASILEE K
00pa3oBaHU0 OOLIEro MM JIOKANBHOrO Aeduuura Temna B opranusme (> 0,87
kJDK/KT) B pe3ynbpTaTe CHUXKEHHS TeMIlepaTyphl «AApay U/Unu «obonoukuy» Tena
(TeMmepaTypa «4apa» U «00OIOUKW» Tena — COOTBETCTBEHHO TeMIlepaTypa IIy-
GOKUX H [OBEPXHOCTHBIX CNOEB TKaHell opranmiMa). Hammaue oxmaxaaroliero
MHUKDOKIIMMATa Tpennonaraet obssarenbHoe obecrnedeHHs paGOTHUKOB OJEXK-
11011 ¢ COOTBETCTBYIOIICH Temmousoisueii [3].
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JonycTuMele napamMerTpbl OXJI&XAAOLIEr0 MHKPOKIHMATAa UL OTKPBITHIX
TEPPUTOPHH B XOJIOAHBIH IIEPHO ONPEIENSIETCs B 3aBUCHMOCTH OT KJIMMaTH4e-
CKOro peruoHa (rosica) Poccuu mo cpenHeCMeHHBIM 3HAYEHUSAM TeMIIepaTyphl
Bo3ayxa (°C) 3a TpH 3MMHHX Mecslla C y4eToM HanbGolee BepOsSiTHOM CKOPOCTH
BETpa B KKJAOM M3 KIHMMATHYECKHX PETHOHOB H OT KAaTETOPHUH BbINONHAEMBIX
paboTt o 3Hepro3arparam. JONycTHMEIE BEIHYHHBI TEMITEPATYPB! BO3AYXa AJIsI
PpaboTarOILUX B OXJAXJAIOIIEeM MUKPOKITUMATE NpHBeaeHbl B TabI. 3.6 ¢ yueTom
HaJIM4Ms WIM OTCYTCTBUS perflaMeHTUPOBaHHBIX [I€PEepLIBOB Ha 0OOTpeB.

Tabnuua 3.6
JlorycTiuMele BeJHYUHBI TeMIIepaTyphl Bo3ayxa, °C
(HIDKHSIS TpaHULa) B OXJIXKAAIOLIEM MUKPOKIMMATE
Knumarmueckuit JonyctuMmasn TeMnepatypa Bo3ayxa, °C
peruoH IUTSL OTKPBITHIX TEPPUTOPHIA ‘ VTS HEOTAILTHBAEMBIX
(nosic) B 3MMHmj nepuoa roga MOMELIEHUH
Kareropus 16 [Ia—I16 16 [1a—-116
pabot ‘ B o
|
34 -19, TR 296
IA (ocobblit) '
| 59 -20,8 -14,8 -34,3 ‘
| | ‘ 3 ‘
—15.1 =356 —14.8 -349
IB (IV) !
-18,1 -37,5 -19,0 —40,0
+1.4 -124 2.6 -17.2
1T (I11)
-0,7 -13,7 =53 -20,9
+7.0 —4, +4.4 —8.4
1 (IT)
+5,3 -5,5 _ +1,5 -11,4

[Ipumeuanue. B uucnurtene — TeMmepaTypa BO3AyXa NpPH OTCYTCTBHM periaMeHTHpO-
BaHHBIX NEPEPEIBOB Ha 00OrpeB; B 3HAMECHATENE — MPH PETJIAMERTHPOBAHHLIX NEPEPHIBAX HA
oborpes (He Donee yem depes 2 yaca MpeOLIBAaHHSI HA OTKPBITOH TEPPHTOPHH).

3.3. Bpeauble BellecTBa

ATMOC(epHBIH BO3NYX, IOMaAas B IPOU3BOJCTBEHHbIE NOMELICHHS, MOXeET
W3MEHATh CBOH COCTaB, 3arps3Hssch IPHMECSIMH BPEIHBIX BELIECTB: ra30B, Ma-
pOB, NbLIM, 00pa3yloluXes B mpouecce npous3BoacTsa. [lomajas B opraHusm
YeloBeKa NpH JIBIXaHHM, a TakKe depe3 KOXy WIH MHLIeBOJ, TaKHe BeILEeCTBA
MOI'yT 0Ka3aThb BpeJHOe BO3AEHCTBHE. YXyALIeHUE 3T0POBhS YellOBeKa, NPHUH-
HOM KOTOpOro SIBISIETCSi HH3KOE KauyecTBO BO3AyXa INOMEIEeHHH, MOXeT npo-
SIBUTHCS IMOSIBICHHEM OONBIIOrO HAabopa OCTPBIX U XPOHHYECKUX CHMIITOMOB U
B (hopMe MHOXKeCTBa crelMpryueckux 3abonesanuit (puc. 3.4).

43



MMA3A
CyxocTb, 3yaHokeHmne,
CNe30TOHUBOCTb, MOKPACHERUE

BEPXHWE ObIXATENBHLIE NYTU

HOC ¥ TOprI0) _
YXOCTb, 3yA/KKEeHWe, 3aNoXKeHHbIN HOC,

BBIASNEHUA N3 HOoCa, HOCOBhIE

KpOBOTEYEHUA, 6onb B rone

CTecHeHve B rpyaM, Hexsarka
BO3AYXa, XPUnbl, CyXOW Kaluens, 6poHxu

MokpacHeHune, CyxocCTb,
oBLWNIA UNKU MecTHbIR 3ya

OBLWUE
lNoonBHaa 6onb, cnabocTb, COHMUBOCTL
TPYAHOCTb KOHLEHTPAUUY BHUMaHWSA,
pazfpaxumMocTb, BECMNOKONCTBO,
TOLLUHOTA, rONIOBOKPYXeHUe

HAUBONEE
PACTOCTPAHEHHbLIE
3ABONEBAHUA. CBA3AHHBIE
C NOBLIWEHHOWN
YYBCTBUTEJIbHOCTLIO

MnepcescnbunutneHasa nHesmonusa (hypersensitivity pneumonitis),
BnaxHas nuxopagka (humidifier fever),actma, pununThl, AepmaTuTbi

NHOEKLINK

BonesHb NnernoHepos, obbluHas NpocTyaa, rpvnn.

BonesHu HEM3BECTHOMO XMMUYECKOTO UM (PUINHECKOTO MPOUCXOXKAEHUSA,
BKIIOMas pak

Puc. 3.4. Cumnroms! 1 3a601eBaHMUS, CBA3AHHBIE C KAYECTBOM BO31yXa
TTOMeIUeHHH

B HacToslllee BpeMs H3BECTHO OKOJO 7 MITH XHMHUECKHX BELUECTB M COCIH-
HeHuH. Ha MexayHaponHoMm peiHke exeroano mnossmsierca 500...1000 HoBeIX
XHMHYECKUX coefuHeHuH u cmeceil. Oxono 60 TEIC BEllecTB HAXOIAT IpHMe-
HEHHe B JIeSTeJIbHOCTH YelloBeKa.

[Mocrynnenne B BO3LYX NPOU3BOJCTBEHHEIX ITOMELIEHHY TOTO MM MHOTO
BPENHOTO BEIECTBA 3ABUCUT OT TEXHOJIOTHYECKOTO TMPOLEcca, HCIONb3YEMOTo
CEIPBS, a TAKKE OT IIPOMEKYTOUHBIX M KOHEUHBIX nponykTos (1abim. 3.7) [3].
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Tabnuua 3.7
IIpousBoacTBenHsle npoueccsl [3]

Ne HaumeHoBaHue mpotecca BeideTea K, ;k*
| o/m | |_JUTS KOHTPOJs BO3AyXa MI/M
HepeBooOpabareiBaroliee U MebenbHoe Mpo-
U3BOJICTBO B 3aKPBITHIX ITOMEIIEHHAX C HC-
’ MOJIb30BaHHEM:
1 tdenondopmanbaerniHbIX cMOI dopmansaerua —/6
denon 0,05
JpesecHas 016 0,1 |
e kapbamu-popManbAEru JHbIX CMOJ dopmanpiaerun -6 |
B HpesecHas nsie 0,5
MenennaBuinbHOE MPOH3BOACTBO: IUaBUIb- | HuKenb u ero coeauHe- 0,05 |
HbIIl Nepenesn, KOHBEPTOPHBIH mnepenen, OrHe-|HUs \
2 |Boe W anexTponuTHueckoe paduHupoBanue | Mblbsk u ero coequ- | 0,04/0,01
MeIH HEHUA
‘ bens(a)nupen 0,00015
| 3 TIpoM3BOACTBO  H3OMpPONMIOBOro  criMpTa|CepHas KMCIOTa 1
CHJIbHOKHCJIOTHBIM IPOLIECCOM
| [Tpon3BoAcTBO KOKCa, nepepaboTka KaMeHHO- | Bo3roHsl KaMeHHO- | 0,2/0,05*
4 |yroneHOH, HedTAHOM u cnaHLleBOH cMoOJ, ra-| yrONbHOH CMOJIBI ¥ MeKa
|3u¢uKanus yris - ben(a)nupen . 0,00015
[TpoH3BOACTBO pE3UHBI U H3AETUH U3 Hee: ‘
® [OATOTOBHTENILHOE, OCHOBHOE H Beromora- Caxu yepHbie —/4
TeJIbHOE MPOM3BOJCTBO PE3UHBI, LIKH, 00Y-
BH, PE3UHOTEXHUYECKUX M3AEeNUH Bbens(a)nmupen , 0,00015
® OT[eJIEHHE BYJIKaHH3aLHUH 'Ta3sl wHHHOrO npou3- 0,5
BOJICTBA (BYyJIKAHU3ALY-
_ - OHHbIE r'a3bl)
5 |e u3arorosnenue o6yBH M3 MOIUBMHUIXIOPU-|XNOP3TaH (BUHKIA XJIO- 5/1
na pun)
IIpon-2-dpenonuTpun 1,5/0,5
(axpHAOBHUTPUN)
B bens(a)nupen | 0,00015
's npeccopanne 06yBH ¢ BYIKAHUIALHME 'rasel WIMHHOTO MpoM3- | 0,5
BOJCTBA (BYJIKaHM3aLlH-
. OHHBIE Ia3bl)
[IpoM3BOACTBO TEXHUYECKOrO yriiepoa Caxxu uepHble —/4 ‘
6
\ |Bens(a)nupen | 0,00015

[Tpou3BOACTBO YroNbHEBIX, IpaduTOBBIX H3Ae- Bens(a)nupen 0,00015 ‘

7 |nuif, aHORHBIX M MOJOBBLIX Macc (C UCHOJB30- YTiIepoaa nblid (KOKChI)
BaHHEM MEKOR), OOONOKERHBIX aHOOB

—/6

* B 3aBUCHMOCTH OT COAEp)KaHHA B Bo3roHax Oens(a)nupena: menee 0,075 % — ITJIK

0,2 Mr/m’, ot 0,075 10 0,15 % — 0,1 mr/ M°, o1 0,15 10 0,3 % — 0,05 mr/n’;

** B yncnutene — IIJK yp, B 3Hamenarene — ITJIK cc. Ecian npuBenen oxuu HopMa-

TUB, TO 3TO O3HAYALT, YTO OH ycTaHoBNeH Kak [TJIK yp
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3.3.1. Knaccugurkayua epedHsix ewecmes

XuMH4ecKHe BEeILeCTBa B 3aBUCUMOCTH OT UX [PaKTHYECKOrO HCIIONB30Ba-
HHS KacCH(PULHPYIOTCS:

® NPOMBIIIIEHHBIE sObl, HCIONb3yeMble B IIPOM3BOJCTBE: OpraHWYecKue
pacTBOpUTENH (AUXJIOPAITaH), TOIUIMBO (Nponan, 6yTaH), KpacuTenu (aHHIHH) |
Ap.;

® SJOXMMHKATHI, UCIONb3yeMble B CEJIbCKOM XO3MHCTBE: MeCTHUHALI (rek-
caxJiopaH), HHCEKTHLUABI (KapOodoc) U ap.;

® JIeKapCTBEHHEBIE CPEACTBA;

o OBLITOBBIE XHMUKATHI, HCIIONb3yEeMbIE B IIHUIEBLIX N00aBKax: yKCycHas K-
c1oTa, CPeACTBA CAHUTAPUY, THYHOH TUTHEHB], KOCMETHKA U 1p.;

e OUoNOrMyeckue pacTUTEIbHBIE U HUBOTHBIE S/l KOTOPbIE CONEPIKATCS B
pacTeHMsix H rpubax (aKOHHT, UHMKYTa U Ap.), ¥ KMBOTHBIX U HACEKOMBIX (3Meil,
4eJ1, CKOPIIMOHOB | JIp.);

e OTpaBIAIOLIME BEIeCTBa: 3apUH, UIIPHUT, GOCTeH U Jp.

CornacHo [2] OCHOBHBIMH XapaKTEPUCTHKAMU BPEIHBIX BELUECTB SIBISIOTCS:

¢ BeNMUUMHA MpefenbHo monycTuMmol koHueHtpauuu (I1JJK) Bermectsa B
BO31yXe paboyeil 30HbI;

® arperaTHoe COCTOSHWE BEILEeCTBa: Mapbl U (MJIHM) ra3bi, adpo30iu (IbUIH),
CMech I1apoB U a3pO30Is;

® KJlacc ONACHOCTH BEILIECTRA;

e 0COOGEHHOCTH NIefiCTBUS HA OPTraHH3M YEJIOBEKA.

OCHOBBIBasiCh Ha NPOTPECCUBHBIX COBPEMEHHBIX HayYHBIX NPUHLIMIAX, YUH-
TBIBas (PU3HONOTHYEcKHe 1 OHOXUMHUHYECKHE TTOKA3aTeNIM COCTOSIHUSL OpraHu3Ma,
yeranoBneHs! I1JIK BpeIHbIX BELLECTB B BO3AyXe paboue 30HbI.

Ilpedenvno oonycmumsie konuenmpayuu (IIJJK) eépednvix eeujecme @
6030yxe pabouell 30Hbl — KOHLEHTPAIMH, KOTOPBIE MPHU eXeXHEBHOH (KpoMe
BEIXOAHBIX JAHEH) paboTe B TeueHWe 8 4 UM NpH APYTroH NpPOJOJIKHTEIBHOCTH,
Ho He Gojnee 40 4 B HezeNo, B TeUEHHE BCEro paboyero craka He MOIYT Bbl-
3BaTh 3a00NeBaHUI WM OTKIIOHEHUH B COCTOSIHUM 30pPOBbS, OOHAPYKHBAeMbIX
COBPEMEHHBIMHY MeTOAaMH HCCleIOBaHUH B mpouecce padoThl UM B OTHAAIEH-
HBIE CPOKH XXH3HH HACTOSIIErO U IIOCNeNYIOIMX NOKOIe U [4].

[Ipu obocHoBanun IIJIK BpemHBIX BELIECTB YYHUTHIBAOTCH (U3HUKO-
XUMHAYEeCKHe CBOHCTBA BEILECTB, PE3yJIbTAThl IKCIIEPUMEHTANBHBIX HCCIENOBa-
HUH, JaHHbIe TUTHEHHYEeCKUX HabMIOJIEeHUi Ha IPOU3BOJACTBE, MaTepHAalbl O CO-
CTOSIHUM 3XOpOBBS U 3a0071€BaeMOCTH PaboOYUX.

B Hactosiiee Bpems yctaHopiens! I1/IK Gonee uem s 2000 HaumeHoBa-
HUH BpeJHBIX BelllecTB. J{1st BHOBb BBOAUMAIX B IPOU3BOJICTBO COEAMHEHHH yC-
TaHaBiuBaeTcs BpemenHble [IJIK — opueHTHpoBOuHble OezonacHble YpPOBHHU
sozzeiicteus (OBYB) [5, 6].
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B 3aBHCHMOCTH OT arperaTHOIO COCTOSIHMSt BpelIHbIE BEIEeCTBA OTHOCATCS K
Pa3NHYHBIM IPYIINaM ONACHBIX H BPEIHbLIX NPOU3BOACTBEHHBIX (hakropos. Ha-
npumep, a’poszon (MbLIH) OPEUMYILECTBEHHO (PUOPOreHHOro AEHCTBUS OTHO-
csaTcs K (DU3MUECKOMY OHacHOMY UM BPEIHOMY IPOM3IBOACTBEHHOMY (akTopam,;
mapsl ¥ (MNK) rasbl OTHOCSTCS K XMMUYECKOMY OIIaCHOMY U BPENHOMY IpPOU3-
BOJCTBEHHOMY (haKkTopam.

Pasznu4aloT YeThIpe Klacca ONIaCHOCTH BPEIHBIX BElLIECTR:

e BellecTBa 1-ro Kaacca — ype3BbIUaiiHO OMacHLIe BpeHble BEIECTBA;

e BelllecTBa 2-I'0 Kilacca — BBICOKO OIACHBIE BEILECTBRA,

e BellecTBa 3-TO Klacca — YMEPEHHO OIIaCHBIE BEIIECTRA,;

e BellecTBa 4-ro kjacca — cnabo OnacHBIe BELECTBA.

Kiacc onmacHOCTH BpeIHOTO BEIECTBA YCTaHABIUBAETCS 10 TOKCUKOIOTHYE-
CKUM ToKa3zaTensM (Tabn. 3.8).

Tabnuua 3.8

Knaccugpuxanust npou3BOACTBEHHBIX BPEAHBIX BELIECTB
IO CTEIIEHH OTIACHOCTH [4]

okasarens Krnacc omacHocTH
- [ 2@ | 3 4-it

| I
TIK BpenHEIX BEWECTB B BOIAY- | propeoo 1 01-10 | 1,1-10,0 | DO€
Xe paboueit 30HBI, MI/M 10
Cpenxsis cMepTeNbHas 1034 IpH 5
BBeNeHuH B kenynok DL s, Menee 15 15-150 151-5 000 S%Jz)eoe
MI/KT
Cpenusis cMepTenbHas )1K03a IPU | preee 100, 100-500  501-2 500 Bonee
HaHeceHMH Ha KoKy DL"sg, MI/kr 2 500
CpenHas cMepTenbHas KOHLEH- ' j Bonee
pams CLisg B BOSAYXE, e Menee 500 | 500-5000 ‘5 001-50 000 50 000

| I
30Ha ocTporo aedcTBust Z,, Menee 6 6-18 18,1-54 ‘?:nee
30Ha XpOHHUecKoro aeicreus Zg, | bonee 10 10-5 4,9-2,5 I;/I; nee
KoaddpuuueT BO3MOXKHOCTH UH- Merce
TajISLIMOHHOTO OTPaBICHUS Bonee 300 | 300-30 29-3 30
(KBHO) ’

Mpumeuyanue. DL%s5p — cpeanas cMepTensbHas 032 NPU BBEJCHHM B JKENYIOK,
BbI3BIBarONIas Tubens 50 % MOJONBITHRIX XUBOTHBIX, DL sy — 1032 BEIECTBA, BLI3LI-
parowas rudens SO % MOAOMBITHBIX KUBOTHBIX NPH OJHOKPATHOM HAHECEHUH Ha KO-
xy; CLsp — KOHUEHTpaLus BellecTBa, BeI3bBarolast rubens 50 % MoJOMBITHBIX KHU-
BOTHBIX TP 2—4-4aCOBOM WMHTANSLUUOHHOM BO3IEHCTBUM; Z,, — OTHOLIEHHE CPEAHEH
CMepTeNbHOM KOHUEHTPalHH BPEAHOro BEIleCTBA K MUHMMAaIIBHOM (IIOpOroBoii) KoH-
UEHTpalUH, BRI3bIBAIOLIEH H3MeHeHHe OUONIOTHYECKUX TIoKa3aTellell Ha ypoBHE LIEN0-
CTHOTO OpraHu3Ma, BBIXOSUINX 33 NPENEbl MPUCIOCOOUTENBHEIX (PU3MONOTHIECKUX
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peaxkuuit; Z g, — OTHOLIEHUE MUHUMAbHOH (OpOroBoit) KOHUEHTPaHY, BHI3BIBAIOLIEH
HU3MEeHEHME OMOJOrMUYECKUX MOoKasaTelell Ha ypOBHE LIEJIOCTHOrO OpraHM3Ma, BBIXO-
IIUUX 32 OpeAenbl MPUCTIOCOOUTENBHBIX (BH3UONOTMYECKUX PEaKLUi, K MUHUMAb-
HOW (MOpOroBoit) KOHUEHTPALMH, BEI3LIBAIOIIEH BpeOHOE NEHCTBHE B XPOHMYECKOM
IKCIEPUMEHTE 1O 4 4 IITh pa3 B HEACNIO Ha NPOTSEHUH HE MEHEE YETBIPEX MECALIEB;
KBHO - oTHOLUEHHE MAKCUMANbHO JOCTHKUMOU KOHLUEHTpALMU BPEIHOTO BEIeCcTBa
B Bo3ayxe npu 20 °C x cpeaneit cMepTenbHOM KOHLIEHTPAaUMK BEeLIeCTBA [T MbILIei

[To ocobeHHOCTH [eiicTBUSA HA OPTaHU3M YENIOBEKA XUMMYECKH OMACHBIE U
BpEeAHBIE IPOU3BOICTBEHHbIE (HaKTOPBI KNAcCHUIUPYHOTCS:

® [I0 XapaxkTepy BO3JIEHCTBHI Ha OpraHM3M 4YejOBeKa — Ha TOKCHYECKHE,
pazipaxarolie, CEHCHOMWIH3UPYIOIIHMe, KaHLIePOTeHHble, MyTareHHble o
BIMSAIOLIME HA PEIIPONYKTUBHYIO QYHKIIHIO YETIOBEKa;

® 110 IYTH NIPOHUKHOBEHMA B OPTaHU3M 4YEJIOBEKA — Yepe3 OpraHbl AbIXaHHUs,
XKEJTy XOYHO-KUILIEYHBIH TPaKT, KOXKHbIE IIOKPOBBI H CIM3UCTHIe O0OTOYKH.

Tokcuueckue 6engecmea — BelIECTBA, sibl, KOTOpHIE, NONAAasl B OPraHH3M B
HeOONBIINX KONHWYECTBAX, BCTYNAIOT 3aT€M B XUMHUYECKOE HIH (QU3MKO-
XUMHYECKOe B3aUMOJEHCTBHE C TKaHAMH M NPH OIpeJeNIeHHEIX YCIOBUSX BEI-
3BIBAIOT HapyllIeHye 30poBbs. XOTS SIOBUTHIMU (TOKCHYHBIMH) CBOHWCTBAMY
MOXeT oOnafaTh MpakTHYECKH Nro0Ooe BellecTBO, K sS4aM NPUHATO OTHOCHTH
JMIIB T€, KOTOPBIE ITPOSBIAIOT CBOE BpeAHOe NeHcTBHE B OOBIYHBIX YCIOBUSIX U
B OTHOCHTEJNHFHO HEeOONBIINX KONMU4ecTBaX. I IpOMEIILIIEHHbIE Bl OTHOCSTCS K
KaTeropuy BPEAHBIX BEIECTB U SBISIOTCS MPEAMETOM M3Y4eHUS TOKCHKOIOTHH.
JleficTBHE SMOBUTBHIX BELIECTB MOXKET NPOSBIATHCS B OCTPBIX U XPOHHUECKMX
OTpaBJIEHUsX.

Ocmpoiv ompasneHuem Ha3bBaeTcs 3ab0NeBaHNe, HACTYIIAIOIIEE CPa3y Ke
nocne Bo3fedcTBUs spa. OcTphle OTPABIEHMS XapaKTepHU3YIOTCS KpaTKOBpe-
MEHHOCTBIO AeHCTBHS 5108 (He Oonee yeM B TeUeHUE ONHOM CMEHBI) U MOCTYII-
JIEHHEeM B OpTaHM3M BPEJHOIO BEIecTBA B OTHOCUTENHHO GONBLIMX KOJNHYECT-
BaX. OcTpble OTpaBIEHHS BBI3bIBAIOT TaKHe MPOMEBIIIIICHHBIE SABI, KaK CHHUJIb-
Hasg KHCIIoTa, cepoyraepon U Ap. OcTpble OTPaBleHHs PacCleqylOTC U YUUThI-
BAFOTCs KaK HeCYacTHBIE CIIydaH.

Jns mpou3BOACTBEHHBIX YCIOBHH B ciydae HecoOmonenus npasun Geso-
TIACHOCTH OoJiee XapaKTepHBIMU SABISIOTCS XPOHUYECKUEe OMPAGIeHUA B pe-
3yNbTaTe JUIUTENBHOTO CHCTEMATHYECKOrO0 MPOHHKHOBEHHS B OPTaHM3M sina B
MalblX KonpdecTBax. [Ipu aToM oTpaBieHHe MPOUCXOAUT THOO B pe3ylbTaTe
MIOCTENIEHHOTO HaKaIUHBaHus (MaTepHanbHass KyMY/UILHsS) g[a B OpraHu3Me,
60 BCIEACTBHE MOCTENICHHOTO HAKATNIMBAHUS U3MEHEHUH, BBI3BAHHBIX IOMNA-
nandeM siga (QyHKIMOHaNbHas KyMyJsauus). [lelicTBUe OQHOTO M TOTO Ke sia
pa3MUHO MPU XPOHUYECKOM M OCTPOM OTpaBlieHHsix. Hanpumep, npu octpom
OTpaBlieHHH GEH30JIOM B OCHOBHOM CTpajaeT HepBHas CHCTEeMa, IIPU XpPOHHYe-
CKOM — CHCTeMa KPOBETBOPEHHUS.
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Toxcuueckoe Oelicmeue 8peOHbIX geujecma XapaKTEPU3yeTCsl TIOKa3aTENAMU
TOKCHKOMETPHH, B COOTBETCTBHH C KOTOPHIMH BEIECTBA KIaCCHOMUMPYIOT Ha
s7bI ¢ OOLIMM TOKCUYECKUM BO3JEHCTBHEM U sIKbl H30UPATENBHON TOKCHIHOCTH
(Tabn. 3.9).

Tabnuua 3.9
Tokcukonornyeckasi KiacCUPpUKaLUs BpeOHbIX BeEecTs [7]

Toxkcuueckoe BozaeiicTBUE Toxcuueckue BellecTBa

Obujee

HepgHo-napanuruyeckoe aeficTere QocopopraHyyeckue  UHCEKTHLIUIBI
(bporxocnasM, ymyuise, cymopord u | (xyopodoc, xapbodoc, wuxotuH, OB u
napajiiin) Ip.)
Kosxuo-pe3opOTUBHOE NeiicTBUE
(MecTHBIE BOCHAIMTENBHBIE M HEKpo- | JluxiopataH, TeKcaxjopaH, YKCycHas
THYECKUE W3MEHEHHUSI B COYETAHMM C | ICCEHLIMS, MBIUBAK H €ro COeNUHEHHS,
OOIIETOKCHUECKHMH  pe30pOTUBHBIMU | PTYTh (Cyliema)

SBJICHHSAMMU )

OOb1eTokcuyeckoe NeicTBHe CuHIWIbHAS KHCIIOTA U €€ MPOM3BOJ-
(rumoKcUYECcKUe CyI0pOrH, KOMa, OTEK | Hble, YrapHbIi a3, alKoroib H €ro cyp-
MO3ra, napanud) poratsl, OB

VY nymaroniee gelicTBHe

. Oxcunael azota, OB
(TOKCHYECKHH OTEK JIETKHX)

Cre3oTounBOE M pazfpaxaroniee ack-
CTBHE (pasfipaKeHHe HapyXHBIX CIH-
3UCTBIX 0605104€EK)

IlcuxoTponHoe nelcTBre

ITapel Kpenkwx KHCHOT | IIenoded,
xnopnuxpuH, OB

(HapylieHHe ICUXHYECKOH akTUBHO- | HapkoTHkH, aTponuH
CTH, CO3HAHUA)
Hzbupamenvhoe
Cepneusible € IpeUMMYIIECTBEHHBIM | PacTUTenbHble siApl, CONMH  METAJUIOB!
KapAHOTHYECKUM AeHCTBUEM Gapwust, Kanus, KobanpTa, KaagMus ¥ Ap.

HepBuble, BEI3bIBAIOLIME HapylleHWe | YrapHbll ra3, Qocdopopranuyeckue
NPEUMYNIECTBEHHO ICUXHYECKOH aK- | COeMHEHHs U Ap.

THUBHOCTH
AHWMITHH ¥ €r0 MPOU3BOHbIE, HUTPHTHI
Kpossixbie D J(HbIC, HUTPHTEL,
MBIIIBSKOBHCTHIH BOJIOPOM U AP.
XopUpOBaHHbIE YTIEBOIOPOAb], (HEHO-
ITeueHOUHBIE PHp yr P > &
JIbl, AIBJIETHBI H JIP.
[Toyeynsle CoenuHeHHs TSHKENbIX METALIOB U AP.
Jlerounsle Oxcuibl a30Ta, 030H, POCIeH U Jip.

IToxazatenu TOKCUKOMETPHUH U KPUTEPUH TOKCUYIHOCTH BPEAHBIX BELIECTB —
3TO KOJHYCCTBCHHBIC IIOKA3aTE/IM TOKCHYHOCTHM MU ONACHOCTH BPEAHBIX BE-
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mectB. CTeneHb OTPaBIAIOWEro AeHCTBUA A4 3aBHCHT OT €r0 CTPYKTYDBI, (hu-
3UYECKOr0 COCTOSIHHSA B MOMEHT BO3JEHCTBUSA, NPONOJKHTENEHOCTH ASHCTBUS,
KOHLEHTPALWH IONABILEro B OPraHU3M s[a, OT [yTel Noatasus B OPraHu3M,
peakuuu opranusma. FMeroT 3HaueHue IOJ U BO3PACT PabOTArOMHX Ha Npea-
NIPUSATHH, & TaKXKe UX HHAKMBUIYalbHask Yy BCTBUTEILHOCTS.

ITpoMBINITEeHHBIE Sl MOIYT BBI3BATE HE TOJNBKO CHELH(pIYecKHe OTPaBIeHuUs,
HO U CIIOCOOCTBOBATh K BO3HHUKHOBEHMIO TaKMX 3a00NIeBaHUIA, KaK KaTap BEPXHUX
HBIXaTeNbHBIX IyTeH, TyOepkynes, 3aboneBaHue TIOYEK, CEPACYHO-COCYIUCTOMH
CHUCTEMEI U Ip.

Paszopasicarowue epedHuvle geuyecmea — 3TO BEIECTBA, BBI3BIBAIOLIME pas-
JIpaXXeHUe CIIM3UCTBIX 0DOJIOYeK AbIXaTeNBHBIX NyTeH, ria3s, JIETKUX, KOXHBIX
IIOKPOBOB, Hanpumep, 6poM, X1op, GTop, aMMHAaK, KUCIOTH, IUENOYH, OKCH/IbI
a30Ta, aMMHaK, CEPOBOJIOPOI H JIP.

Cencubunuzupyrowjue eujecmsea — 3T0 pa3NUiHbIe BpeJHbIE BEIeCTBA, Bbl-
3BIBAIOLINE aJUlepriyeckue 3aboneBatus, Hanpumep, GopMansrerus, pacTBOPH-
TeJIU U NTaKU Ha OCHOBE HUTPOCOEAMHEHUH, OepHIIINi M ero coelMHEHUs, KaHu-
(0B, MOIOIIME CHHTETHYECKYE CPEICTBa.

Kanyepozennoe, mymazennoe u 8o3deticmaue, okazvl8aoujee enusioujee Ha
DENPOOYKMUBHYIO YHKYUIO OTHOCATCS K OTHANCHHBIM IOCHESACTBUAM BIHSHNS
XUMHYECKUX COEIMHEHUH Ha OpraHM3M yeloBeka. JTO — creurduyeckoe nei-
CTBUE, KOTOPOE IMPOSBIISETCS CILyCTS FOABI U Jaxe AecaTunetus. Kanyepozen-
Hoe NeHCTBUE BPEIHBIX BELUECTB BBI3bIBAET, KaK MPABUIIO, 3JI0KaYeCTBEHHbIE
HOBOOOpPa30BaHHUs (ApOMATHUECKHE YIIIEBOXOPOIE], HEH30M, BO3rOHEl KAMEHHO~
YTOJIbHBIX CMOJI U IIEKOB, achecT, XpoM, HUKeNb U Ap). MymazenHnoe neficTBUE
OPUMBOAMUT K HapYLUEHHIO I'€HETUYECKOro KoZa, H3MEHESHMIO HacleCTBEHHOU
unbopManyy (CBUHEL], MapraHell, pajHOaKTHBHBIE H30TONBI M Ip). Bewectsa,
gruAOUee Ha penpOoOYKmMueHyo @Qyrkyuio (IeTOPOXHYO (QYHKIHIO) (CTHPOI,
PTYTh, CBHHeL, OeH3(a)lupeH, O6eH3HH, Mapradell B CBapOUHBIX a’po30ix, pa-
JIMOAKTUBHBIE H30TOIBI U Jp.). KpoMme Toro, oTMeyaeTcst NOSIBISHME pa3IHUHbIX
3((eKTOB M B MOCNEAYIOIHX TOKOJIECHUSX.

Msuorue npou3BOACTBEHHbBIE NPOLIECCH COMPOBOXKAAIOTCS NBUIEBEIM (HakTo-
poM. Bo BIOBIXaeMOM UE€NOBEKOM BO3JYXe MOIYT COIAEPKAThCS HACTULB! ITBUIH
pasmepom 10 20 MxM. B BepXHuX OTAenax AbIXaTeJbHBIX NyTel 3aaep)KuBaroT-
cs yactuisl pazmepom 10...20 MxM. B anxpBeosiax JIeTKMX B OCHOBHOM 3aJep-
JKHBAIOTCS YACTUIIBI PA3MEPOM JIO 5 MKM.

[MpyynHEl BBIAENEHUS OBUIK MOIYT OBITE CaMbIMU pasHoobpazubIMu. [TBITE
MOXET O0pa30BBIBATHCA IPH MEXaHH4YecKOH o0paloTKe XpYNKHX METallIOB,
nutidoBKe, HONTHPOBKE, YIaKoBKe H pacdacoBKe. DTH BUAbI NbUIEOOpa3OBaHUSL
SIBAAIOTCS MEPBUYHBIMH. B yCcnoBUSX NpOM3BOACTBA MOXXET BOHUKHYTH U BTO-
pu4HOe MBUTeoOpa3oBaHUe, HAIPUMEp, NTPH NIPOBETPHBAHUH, YOOpKe MOMelle-
HMH, JBUXXEHHUH TIIOAEH.
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ITsine — 310 ancnepcHas (asa TBEpABIX BELIECTB, 0Opa3yrolIascs Npd HX
IpOOIEeHUH, U3METBUSHIH, @ TAKXKe [IPH KOHAEHCAMH B BO3[yXe [1apOB METal-
JIOB U HeMeTasnoB. I1blnH, B3BEIIEHHEIE B BO3AYXE, OOpa3yioT adpo30iH, CKOII-
JIeHHe OCeBLIE MTBIITH — adpOTelTH.

Bpezanoe BozaelcTBHE NBUIM Ha OPraHU3M YeIOBEeKa 3aBUCHT OT KOJMYeCTBa
BIBIXacMOH MBUIM, CTEIICHU €€ JUCIEPCHOCTH, OT (POPMBI YacTULl IBUIH, OT ee
XUMHUYECKOrO COCTaBa M PaCTBOPUMOCTH.

Ilo xapaxTepy BO3AEHCTBHS Ha OpPraHW3M I[IPOH3BOACTBEHHBIE ITBUIH MOJ-
paszensioTcs Ha OOIIETOKCHYECKHe U pasfipaxaromue. OOLIETOKCHYECKHe Tbl-
a1 (CBMHUA, MBIILIBSAKA, OSPUIIIHS, TPHOKCHAA XpoMa U Ap.), PacTBOpPSACH B
OHONOTHYEeCKUX XKUAKHUX Cpelax opraHusmMa, AeHCTBYIOT KaK BBEACHHBIH B Op-
[aHu3M S ¥ BBI3BIBAIOT OCTPOE NHOO0 XPOHHYECKOE OTpaBiieHHe. Pasnupaxaro-
II¥e NBUIA He 001ajaoT CoCOOHOCTHIO XOPOLIO PACTBOPATLCS B UAKUX Cpe-
Jlax opraHyu3Ma, Ho MOI'yT BO3AEHCTBOBAThH HA OPIaHH3M, pasjpaXkas KOxy, ria-
3a, YIIIH, IECHBI, BbI3bIBAs AJNIEPTHUECKHE PEAKIUH.

bonswas rpynna aspososneii, He 061a1a0NNX BRIPaXKEHHOW TOKCHYHOCTHIO,
OTJIMYAeTCH OT APYTHX BPENHBIX BelllecTB (QHOPOreHHBIM AeHCTBHEM Ha opra-
HU3M yenoBeka. [lonanas B OpraHsl AbIXaHMs, BEILECTBA 3TOH IPyIIILI BHI3BIBA-
IOT aTpPO(HUIO HIIM THIEPTPOGHIO CIM3MCTON BEPXHUX AbIXATENbHBIX NyTeH, a,
3a7epXKHUBAsACh B JIETKUX, NPUBOAAT K Pa3BUTHIO COSIMHUTENBHOH TKaHH B BO3-
NyxooOMeHHOH 30He M pyOueBaHmio (pubposy) nerkux. [IpodeccruoHanbHble
3a0oneBaHUs], CBSI3aHHBIE ¢ BO3AEHCTBHEM a3po30iell, THEBMOKOHUO3EI W ITHEB-
MOCKIIEpO3bl, XPOHUYECKHH NBIIeBOH OPOHXHT 3aHUMAIOT BTOPOE MECTO IIO Yac-
ToTe cpeAr mpodeccuoHanbHbIX 3aboneBauuit B Poccuu. [IHeBMOKOHMO3BI —
ofllee Ha3BaHME HeEoro psaaa 3aboneBaHuil JErkUX, KOTOpble B 3aBUCHMOCTH
OT BUJA BABIXaeMOH IBITH MOAPA3AENAIOTCA HA CHIIMKO3b] (KpeMHHUEBAsK TIBUTb),
CHJIMKATO3bl (CONM KPEeMHHEBOM KHUCIOTHI), aHTPAKO3bl (YroNbHAs MBIIb), Me-
TAJUIOKaHHO3b! (MeTalnu4eckas nsuip) U T.4. I1pn nmHeBMOKOHHO3ax Habona-
€TCs aHaTOMHUYeCKoe NEepPEepOXKACHUE COSTUHUTENBbHOMN TKaHHU Jlerkux (pubpos),
NPUBOJAIIEE K OTPAHHUEHHIO UX JBIXaTeNIbHOH ITOBEPXHOCTH U U3MEHEHHSIM BO
BCEM OpraHu3Me.

3.3.2. Hopmupoeanue u KOHRMpPOb COOEPHCAHUA 6PEOHBIX 6EULECE
€ 6030yxe paboueil 30Hbl

OGecrieuyTh MOJHOE OTCYTCTBHE BpEAHBIX BEIIECTB B BO3yxe pabouei 30-
HBI Ha COBPEMEHHBIX [POMBILINIEHHBIX NIPEANPUSATUAX [IPEACTaBISIETCs Hepeallb-
Hoii 3amayel. JocTwkeHre MOOOOHOro pesyibTara nmotpedoBano OBl GONBLINX
MaTepUaIbHBIX 3aTpaT, BhI3BaHHBIX TPYAHOCTAMU TEXHHUECKOH peanu3aliy 3To-
ro tpebosanus. B cBA3u ¢ 3TUM Oosblloe 3HadeHHE NpHOOpeTaeT HeoOXoaH-
MOCTh 0OOCHOBaH¥s 6e3BPEeIHBIX Ul HeJIOBEUECKOro OpraHM3Ma KOHLEeHTpalui
BpEIHBIX BELIECTB U pa3paboTKH METOAOB U CPEACTB KOHTPOJA X COAEPKAHUA B
BO3IyXe pabodeil 30H5! [2].
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CogepxaHue BpeJHBIX BEILECTB B BO3AyXe pabouell 30HBI He JOIDKHO Ipe-
BBIIIATh IIPEAENbHO AOIMYCTHMBIX KOoHUeHTpauui (ITJK) npu npoexTupoBaHUH
MIPOM3BOACTBEHHBIX  3AaHMM, TEXHOJOTHUECKHX IIpoleccoB, 06opynoBaHus,
BEHTUISILIMA JUISL KOHTPONS 32 KayeCTBOM ITPOM3BOACTBEHHOH cpeibl U mpodu-
JaKTHKU HeONArompUsaTHOTO BO3NEUCTBIS Ha 3M0POBLE pabOTAIOLIHX.

CopnepaxaHue BpeHBIX BEILECTB B BO3AyXe pabouell 30HbI MOMNEKUT CUCTE-
MaTH4YeCKOMY KOHTPOJIO JUISl NPeAyNpPexXIeHUs BO3MOXHOCTH I[PEBbILLEHUS
NpefieNbHO AOYCTUMbIX KOHIIEHTpalMi: MaKCUMAIbHO pa3oBbix pabodei 30Hb!
(MK p.pe) ¥ cpeasecmennnix paboueit 3oub! (ITIK c ps). Bemuaunsr [TIK,, s 1
IT1K . ps TpuBenens! 8 Pyxosoactse [3].

KouTpons copepixaHus BpeIHBIX BELIECTB B BO3AyXe paboueil 30HbI ABILET-
csl 00s13aTeNbHEIM TUTHEHUYECKUM YCIOBHEM obecneuenust Ge3BpefHOCTH TPY-
Ja. ComepxaHue BpefHBIX BEILECTB B BO3Lyxe pabodyedl 30HBI IO CYIIECTBYIO-
IIMM HOPMATHUBHBIM JOKYMEHTAM CHCTEMATHYECKM [POBEPSETCS CAHUTAPHBIMU
opraHamMu.

Obwue mpebosanus, npedvaeniemole K KOHMPONIO
COOEpICanUs BPEOHbIX BEUECNE

1. JinA KaXAoro Npou3BOACTBEHHOIO y4YacTKa JOJDKHBI OBITh OIpeeNeHbl
BEILIECTRA, KOTOPBIE MOTYT BBIACIATLCS B BO3AYX pabdoueit 30Hbl. Ilpy Hammaun
B BO3JyX€ HECKOJIBKHX BPEJHBIX BELIECTB KOHTPOJb BO3AYLIHOW Cpeanl Aomyc-
KaeTcs MPOBOAUTH 10 Haubolee ONACHBIM M XapaKTepHBIM BELISCTBaM, yCTa-
HaBIIUBAEMbIM OpraHaMH [OCYIaPCTBEHHOIO CAHUTAPHOIO HAA30pa.

2. Kontposnb comepxaHMsl BpEIHBIX BELLECTB B BO3XyXE MPOBOAUTCA Ha
Haubonee xapakTepHbIX pabounx Mecrtax. [Ipy HAJHYMM MAEHTUYHOro obopy-
JOBaHUS WUJIH BBINIOJHEHHMS ONHHAKOBBIX ONepalyii KOHTPOJb INPOBOAUTCS BbI-
0OpOYHO Ha OTAENBHBIX PabOYMX MecTaX, PAacIONOXXEHHBIX B LIEHTpPE U IO [e-
puQepun IoMeIeHus.

3. Orbop nmpob JoMKeH NPOBOJUTLCS B 30HE INBIXAHUS MPU XAPAaKTEPHBIX
IIPOU3BOACTBEHHBIX YCNOBHUSX. 30Ha Obixanus — IPOCTPAHCTBO B pajguyce 10
50 cM ot nuua pabotaroitero. OT6op Npob BO3AyXa Ha COOEPKaHUE B HEM Bpel-
HBIX Ta30BBIX MM IIBUIEBBIX NPUMECEH MPOU3BOANTCS HECKOJBKHUMH criocoba-
MH: acHHUpalMOHHBIM, BECOBBIM, (GHIBTPOBAJIBHBIM, CIIOCOOOM IIOIVIOIEHUS.
Hcrnons3yroTest CleAyIoe METOAbl aHalk3a BO3JyXa Ha COJEpPXaHHE B HEM
npumeceii: BecoBOH, 00bEMHBIH, SNEKTPOXUMUYECKUT U Ap.

4. Tlpu BO3MOXXHOM [OCTYIUIEHHH B BO3AyX paboudeil 30HBI BpEOHBIX Be-
LIECTB C OCTPOHANPABIEHHBIM MEXaHU3MOM JeHCcTBUS foMmKeH ObITh obecneyen
HenpephIBHBIA KOHTPONIb ¢ CUrHanu3auueit o npepsimennu [TJIK.

S. TlepuoAUYHOCTE KOHTPOJISI YCTaHaBJAHUBAeICs B 3aBUCHMOCTH OT Kiacca
OTACHOCTM BPEAHOro BelecTsa: jus I-ro xnacca — He pexxe 1 paza B 10 nuei,
[I-ro knacca — He pexe | pasa B mecsl, I1I-ro n IV-ro knaccos — e pexe 1 pasa
B KBapTall.
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6. B 3aBUCHMMOCTH OT KOHKPETHBIX YCIIOBHI MPOU3BOACTBA NIEPUOAUYHOCTb
KOHTpPONS MOXeT OBITh U3MEHEHa II0 COIIACOBaHMIO ¢ opraHamu I ocynapcrt-
BEHHOI'O CaHUTapHOro Haazopa. IIpM yCTaHOBIIEHHOM COOTBETCTBHM COJEpHKa-
Hus Bpeaubix BeulecTs III-ro, IV-ro knaccos onacHoctu yposuio ITJIK nomyc-
KaeTcs IPOBOJUTH KOHTPOIIb He pexe | pasa B rof.

Ha npoussozacTse paboTaroliuil nepcoHan oObIHMHO TOABepraeTcsi KOMOUHHU-
POBaHHOMY BJIMSIHHIO HECKOJIBKUX BpEIHBIX BEIIECTB.

Kombunuposanuoe deiicmgue — 3T0 OJHOBPEMEHHOE WIIH IOCIEI0BATENb-
Hoe JeHCTBHE Ha OPraHU3M 4elOBeKa HECKOJbKUX BPEAHBIX BEIIECTB IPH OA-
HOM W TOM JK€ IIyTH [OCTYIIeHHUs. B 3aBUCUMOCTH OT 3)PEeKTOB TOKCHIHOCTH
pasiuyaoT HECKOJIBKO THIIOB KOMOMHHPOBAHHOTO NEHCTBUS TOKCHYECKUX Be-
HIECTB: aJAJUTUBHOE, MOTEHLUPOBAHHOE, aHTArOHHCTHYECKOE U HEe3aBUCHMOE
IeHCTBHSA.

Aooumuenoe Oericmegue HECKOJbKUX BPEIHBIX BELUECTB — 3TO CyMMapHbIHA
3¢ dexT cMec, paBHbIA cymMme 3 dEeKTOB OeHCTBYIOINX KOMIIOHEHTOB. AIaU-
THBHOCTb XapaKTepHa AJIA BEelleCTB OJHOHAIPaBIEeHHOIO NeHCTBUA, KOTAa KOM-
IIOHEHTB! CMECH OKa3bIBAIOT BIMSHUE HA OJHU U Te XK€ CUCTEMBl OpraHUu3Ma.

Ilpu OmHOBpEMEHHOM COAEpXaHHHM B BO3JyXe pabodeil 30HBI HECKOMBKUX
BpeIHBIX BELECTB OAHOHAIPABIEHHOIO AEHUCTBUS (IO 3aKJIFOUEHHIO OPraHoB
[ocynapcTBeHHOro CaHHUTApHOrO HaJA30pa) CyMMa OTHOIUEHHH (GaKTHYeCKHUX
KoHLeHTpauuit kaxaoro uz Hux (K, Ky, ..., K;) B Bozgyxe k ux ITIK,, 11K,
..., IIJK,, He J0oJKHA NpeBbIIATh SNUHHLIBL:

K, K, K
—
MAK,  TIK, MK,

IMpuMepoM aggUTHBHOCTH SIBISIOTCA: HApKOTHYECKOE AeHCTBME CMECH yr-
JeBooposos (OeH30Ma M H30MPOIHIOEH3011a); OKCH/B! a30Ta U OKCHI Yriepo-
Jla; aMMHOCOENMHEHMS M OKCHJ yIJIepoAa; HUTPOCOSAMHEHN H OKCHI yIiepo-
na.

Ilpn nomenyuposannom Oeiicmeuu (cunepzusme) KOMIIOHEHTBl CMECH
JAEeHCTBYIOT TaK, YTO ONHO BEILECTBO YCHJIMBaeT AEHCTBHE Apyroro. Jddexrt
KOMOHHHPOBAHHOTO NEHCTBHA NpH CHHEPru3Me OOMbllEe aJAUTHBHOIO, H 3TO
YUHMTBIBAETCS NIPH aHANH3e THTUEHHYECKOH CHTYalldd B KOHKPETHBIX MPOU3BOJI-
CTBEHHBIX ycloBHsIX. OXHAKO KOJIAYECTBEHHOH OLIGHKH 3TO SIBIEHHE He IOoMy-
yuno. JIoTeHuMpOBaHHE OTMeYaeTCsl NIPH COBMECTHOM ACHCTBHH AHOKCHIA Ce-
pbl M XJIOpa, alIkOrojb ITOBBIINAET ONACHOCTh OTPaBJICHMS PTYTHIO, AaHHITHHOM.
SIBneHKe MOTEHUUPOBAHUSI BO3MOXHO TOJIBKO B CIIydae OCTPOro OTpaBIeHHS.

Anmazonucmuueckoe deiicmeue — 3pPexT KOMOMHMPOBAaHHOIO NEHCTBHA
MeHee OxugaeMoro. KoMmnoHeHTbl cMecH OeHCTBYIOT TaK, YTO OJHO BELIECTBO
ocnabisieT aeiictBue npyroro. B atoM cnydae sddexr MeHblIe agaMTHBHOTO.
[IpuMepoM aHTaroHHUCTHYECKOro AEHCTBUS SBISETCS B3auMMOIEHCTBHE MEXIY
33epPUHOM H aTPOITHHOM.
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[lpu He3aeucumom deiicmguu KOMOUHUPOBaHHBINA 3(PQeKT He oTIMHaeTcs
OT M30JIMPOBAHHOTO JEHCTBHUS KaXXIOI'0 TOKCHUYECKOro BeLLeCTBa B OTAENbHO-
CTH.

3.3.3. Meponpuamusn no CHUMCEHUIO 8030¢iiCMEUA 6DEOHbIX 6eU{eCME

HHxeHepHO-TEXHUYECKHE MEPONIPUSTHS, HANPABICHHbIE Ha 3aMeHY CTaphIX
U BHEJIPEHNE HOBBIX TEXHOJIOTHYECKHX IPOLECCOB U 000pyNOBAHMS, CIIOCOOCT-
BYIOIIUX O3I0POBIEHHIO HEONAroNpHATHBIX YCJIOBUH Tpyaa. [leperexTHBHBIMI
HaNpaBlNeHWs MU 3/€Ch SBISAIOTCS: aBTOMATH3aHVsl, MeXaHM3alus U JUCTAHLH-
OHHOE yIIpaB/ieHHE MPOU3BOACTBEHHBIX IIPOIECCOB, NPOTEKAOMWUX B Heblaro-
MPUATHBIX AN OpraHM3Ma 4YeJoBeKa NapaMeTpax MHUKpPOKIUMATa, COUPOBONK-
JIAIOILMXCSl BBIACIIEHHEM BpEAHBIX BellecTB. Hampumep, NpUMeHEHUE LUTaM-
IIOBKM BMECTO IIOKOBOYHBIX PalOT; 3aMeHa KONBLEBBIX Hedel I8 CYLUKH GopM
U CTEpXKHEH B JIUTEHHOM IIpOM3BOJACTBE TyHHENBHBIMU. Tak, cBapka B Bakyyme
npegynpexaaeT MOCTYIUIEHHE B BO3AYX TOKCHYECKHX Ia30B M adpozoneit. Ox-
packa B 3JEKTPOCTATHHECKOM M0Je 3HAYUTENBHO COKpalaeT BhIAETICHUE NIapoR
pacTBOpHTENeH U KPacouHOH a3po30id B pabouyro 30Hy. [IpuMeHenve B TeXHO-
JIOTHYECKUX Mpolieccax MHEBMOTPAHCIOPTa B MOTPY30YHO-Pa3rpPy30UYHbIX Olle-
paLpsx, MEXaHH3allMH [IPY OUUCTKE JieTalel, 3arOTOBOK I103BOJISET COKPAIIATh
BpeMs KOHTakTa paboTarollluX B HEONAarompUsTHBIX YCIOBUSX Tpyda. [epme-
TUYHOCTH 00OPYNOBaHHS, 2 UMEHHO IJIOTHO NOJOTHAHHBIE ABEPLBI, 3aCIIOHKH,
OIOKHPOBKA 3aKPBITHS TEXHONOTHYECKMX OTBEPCTHH ¢ paboToi obopynosaHus
— BCE 3TO 3HAYUTENIBHO CHUXAET BBIAENECHHE TEIUIOTHl U BPEIHBIX BEIECTB OT
OTKPHITBIX HCTOUYHHKOB.

I'MrueHuYecKue U CaHHWTAPHO-TEXHUYECKUe MepONpUSATHS HalpaBIeHbl Ha
co3faHHe Oe3BpelIHBIX YCIOBMH Tpyha B HelcTByrollleM Ipoussoactse. K Hum
OTHOCATCH: TMTHEHUYECKas CTaHAapTU3alUsl, KOHTPOIb COCTOSHHUS BO3LYLIHOH
cpenbl, cCOOMIOAEHHE TUTHeHMYecKHX TpeGOoBaHME B YCIOBHSAX NOBBIMIEHHON
ONaCHOCTH JeHcTBUS SA10B (aBapuifHbIe CUTYyalldW, PEMOHTHBIE paboThl), NIpH-
MEHEHHE CPEACTB 3allUThI, BEHTUJIALMS, NPOPHIAKTHKA OTPaBICHMH C IOMO-
B COOTBETCTBYIOIMX IUIAHUPOBKHM U OTACIKU 3[aHWH, CAHUTAPHBIA HMHCT-
PYKTaX pabouux.

['uruenuyecKas cTaHAapTH3alMs O3HAYaeT UCKIIIOYEHUE U OIpaHudeHHUe Co-
JlepXKaHHUsi BPEJHBIX BELIECTB B HCXOLHOM CBIphE M B KOHEYHBIX INPOAYKTaX
IPOM3BOACTBA (CBHHIIA B TUIOTPaCKUX KpacKaX, MBILIbsSKa B COCTaBe KUCIOT U
METaJJIOB U T. I1.).

B 3aBHCHMOCTH OT OCOOEHHOCTEH TEeXHOJOIHM, OOOpYHOBaHMA, CTENEHU
TOKCHYHOCTH  IepepadaThiBaeMbIX NPOAYKTOB HCIONB3YIOTCS U COOTBETCT-
BYIOIIME BH/BI TUTAHHPOBKH, OTHEJKH NOMEIIEHHNH U pacrnoloxeHus obopyno-
Banusa. Hanpumep, 060pyIoBaHue, SBISIIOIIEECS HCTOUHUKOM BBIIEIEHHs onac-
HBIX SIJOBHTHIX BELISCTB, U30JUPYIOT OT paboTarolluX, a YIpaBlIeHUEe UM Be-
JIETCA JACTAHIMOHHO. Bo n3bexxaHne copOLUH TOKCUYHBIX BEUIECTB CTEHAMH,
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JIEPEBSHHBIMU OTPaXXAEHUSAMU OKOH, I10JJaMH HCIOJB3YIOT MAaTepHAalIbl, He MO-
rIolarolIMe TOKCHYEeCKHe BellecTBa (KepaMuuecKkas IUIMTKa, [UlacTMacca U
T. 1.). Bonpocs!l NIaHUPOBKH TECHO CBS3aHbl C YCTPOHCTBOM 0OLIeOOMEHHOM
BEHTUJIALMH, [TO3BOJIAOMEH co31aBaTh U30BITOYHOE NAaBICHUAE B TOMEIIEHUAX C
LEeNBIO IPEeNOTBpallCHUs] IPOHUKHOBEHUS B HHX BELIECTB H3 COCEJHUX TOMe-
IeHNH, a Takxe obecrnedrBarh pa3daBleHe BpeIHBIX BblIENeHu 10 Gesonac-
HBIX KOHUeHTpauui. B psae cioyuaeB 3¢¢ekTHBHON Mepoll sBnsieTcss mMecTHas
BBITSDKHAS BEHTHJISLMSA, YNaBJIMBAIOIIAs BPEAHbIe BEIIeCTBA Y MECT UX Bbiene-
HUS.

JleyebHo-npopuNIaKTUYECKHE MEPONPUATHS HalpaBieHb! Ha Ipefynpexie-
HHE BO3HMKHOBEHMS IPOH3BOJCTBEHHBIX OTpaBIEHUH M 3aboneBanuil. K HuUM
OTHOCHTCA: 00s3aTeNbHbIH NpeNBapUTENbHBIA NpH NOCTYINEHUU Ha paboTy u
[ocjIeiyIofe NepHOANHYECKHe MEJULUHCKHE OCMOTPBl, OpraHM3alus JOIMoJ-
HUTENbHOIO M CHELHaJBHOIO IUTAaHUS; BUTAMHHM3aALMs; YIbTpadHONETOBOE
o0rydeHue paboTalOLINX; LIEJOYHbIE HHTANSLMH, AbIXaTeNbHas TMMHacTHKa.
PaboTarorue ¢ TOKCHYHBIMY BELLECTBAMHU TPOXOAAT CIIELIMANLHEIN CAaHUTAPHBIH
HMHCTPYKTaX.

3axoHoAaTeNbHbIE MEPOIPUATUSA. B COOTBETCTBUM € POCCHUHCKHUM TPYHLOBBIM
3aKOHOZATEeNbCTBOM B OTHOIUEHHUH JIHI, paboTaloluX ¢ BpeAHBIMH BELIeCTBa-
MU, TIPEeIyCMOTPEHBl OIPaHHYEHHE NPONOKUATENBFHOCTH Paboyero AHs, mpe-
JIOCTaBJIEHKE JOIOJHUTEIBHOrO OTIIycKa, Oojlee paHHWe CPOKM BBIXOJA Ha ITeH-
CHIO, yBeTHUEHHe Tapu(HBIX CTAaBOK JOKHOCTHBIX OkNaxos. Ha psne mpowus-
BOJICTB 33KOHOM He JIOIy CKaeTCs UCIIONb30BaHHE TPYAa XKEHIIUH U IOAPOCTKOB.
O0s3aTeNbHBIMU ABISIIOTCS Y4ET U PerucTpaius NpohecCrHoHANBHBIX OTpaBiie-
Huli. [Ipunsateie HopMel Ha IIJK BpenHBIX BelllecTB B BO3Ayxe pabouell 30HBI
SBIAIOTCS 0Os3aTeNbHBIMU A agMHHUCTPAlMU NPeANpHITUH, yupeKIeHUH,
OpraHU3aLuH.

3.3.4. HuousuoyansHole cpedcmea 3auiumot Op2aHo8 ObIXaHus

Ecnu npuMeHeHHe HHXXEHEPHO-TEXHHYECKUX MEPONPHUSTHH He NPUBOLMT K
CHIDKEHHUIO BPEAHBIX BELLIECTB, & TAKXE B Cly4ae BPEMEHHOro npebbIBaHUs pa-
GOTHUKA B OIIAaCHON 30HE SAOBUTHIX HCHNAPEHHH, ra30B, HCIOb3YIOTCS WHIMBHU-
IyalbHBIE CPECTBA 3aI[UTHL.

Cpencrsa 3alUTHI OPraHoOB ABIXaHHA [peAHA3HAYEHBI Ui 3alUTEl pado-
TAIOIUMX OT BPEIHBIX AJIS 340POBbs BellecTB (asposoneld, ra3os, Napos, NBUIK),
NPUCYTCTBYIOIIMX B OKPYXKAIOLIeM BO3AYXE [PH IPOBEJCHUM Pa3NHUYHBIX TeX-
HONOrHYecKuX npoueccoB. Ilpu moabope CpeAcTB MHAMBMAYaNbHOM 3al{UTHI
opranoB apixanusa (CM30/1) HeoOxoaumMo 3HATh CleAylollee: ¢ KaKUMH Bellle-
CTBaMHM NPHXOJUTCS paboTaTh; KaKOBa KOHLIEHTPALHUS 3aTrpsS3HAIOIMX BELLECTB;
B KAKOM COCTOSIHAM OHU HaxoJATcs (B BHUJE a30B, IBUIH, a3p030sieit); cymecT-
BYET JIM OMAaCHOCTb KHUCJIIOPOJHOIO TOJIOAAHHS; CKOJBKO BPEMEHH NPHXOAUTCH
paboTaTh B ONACHBIX YCIOBUAX; KAKOBBl (PU3UYECKUE Harpy3Kd B MpoLecce pa-
60THI.
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CyiuecTByeT JBa THUIA CPEACTB 3aILUTHl OPraHOB ABIXaHMS, OCHOBAHHBIE Ha
IOBYX DPasJIMYHBIX MeToAaX OOeceYeHHs WHAMBHOYalbHOM 3allMThl OPraHoB
JBIXaHUS OT BO3JAEHCTBMS OKpYXarollefl BO3AYLIHON cpedpl: (GUILTpPYIONINE
(o4McTKa BO3AYXa) U M30AUpyIOLHe (oJavya YUCTOrO BO3AyXa HIIM AbIXaTeNb-
HOH CMeCH Ha 0CHOBE KMCIIOpoJa OT Kakoro-nubdo ncrounuka) [8].

Ounprpyromue CH30/] nojaroT B 30HY AbIXaHUS OUMILEHHBIH OT MpUMeceit
Bo3ayX. [lo HaszHauenuro QunpTpyromne CHU30/, B 3aBUCUMOCTH OT arperat-
HOTO COCTOSHMSI BPEJHBIX BEIECTB, OT KOTOPEIX HEOOXOoquMa 3allMTa, ASIATCS
Ha Tpu Kacca: MPOTHBOA3PO30NBHBIC, IPOTHBOrA30BBIE; POTHBOrazoaspo-
30bHbIe (KOMOMHUPOBaHHbIE).

[To xouctpyxuuu punsrpyromde CU30/]] nogpa3nenstot:

e ¢ huneTpylolieH JULEeBO} YacThio Oe3 kianaHos (puc. 3.5, a);

e ¢ QuIbTpYIOUIeH NTUIeBOH YacThIO ¢ KianaHaMu (puc. 3.5, 6);

® C JIMLEBON YaCThIO U3 M30NUPYIOLIUX MATEPHANIOB ¢ (DHIbTPYIOIIHMU CHC-
TeMaMH, ¢ KilanaHaMu 1 6e3 Hux (puc. 3.6, a, puc. 3.6, 0).

6)

Puc. 3.5. OunpTpylolue cpeacTBa 3alUThl OPraHoB AbIXaHUs
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Puc. 3.6. GunpTpyrollive NIpOTHBOra3bl:
a) MPOTHBOras NPOMbILIIeHHbIH GubTpyromui INIO-95C;
0) nmanopaMHas Macka [IM-88

Ilpeumymectsa GUIBTPYIOIIMX CPEACTB 3aKIIOYAIOTCS B HX JIETKOCTH,
ynoBcTBe, PocTOTe B 0OpallleHuH; HaJeXKHO (HKCHPYIOTCS B paGodeM IOio-
EHHH, He MPENATCTBYIOT CBOOOIE ABIKEHMS paboTHHKA.

HepoctaTkaMy 3THX CPEACTB SBIAIOTCH: 3aTPYIHEHHOCTH ABIXAHUS U3-3a
COINPOTHBIEHHUS (PUILTPA; OFPAHUYEHHOCTH paboOTHl C NMpUMEHEHHEeM GHIbTpa
1o BpeMeHH (ecnu HeT QUIbTpyrowmedl Macku, KOTOpas cHab)keHa HOJIYBOM);
(hUIBTPEL 00IAAAI0T OrPaHUYEHHBIM CPOKOM F'OJHOCTH.

JIs 3alUTEl OPraHoOB JbIXAHUS OT TOKCHUECKUX N1apOB U a30B IPUMEHSIOT
¢GuILTpyrOIME NPOTHBOraskl (cM. puc. 3.6, a), pecUpaTopbl, TaHOPaMHBIE Mac-
ku (puc. 3.6, 6), LLITeM-MacKH.

3amuTa OT ONpeAEIeHHOM IPYINbl TOKCHYECKHX BELIECTB obecneunBaeTcs
NPUMEHEHHEM COOTBETCTBYIOINUX MOMMOTUTENEH-NATPOHOB ((PHIBTPYIOILE-
noromaronmx kopobox — GJI) (tabn. 3.10).

Tabmuua 3.10

O6acTh NpUMEHEHUs NOTTIOTHTENEH-IaTPOHOB
I POTHBOIA30B U PECIIUPaTOPOB

Wnpexe

IIBeT naTpona
naTpoHa (KopoGiu) 3amuTa OT BPEAHBIX BEIECTB
(®JIID)

[Tapel opranuyeckux coefuHeHHit (OeH3UH, Kepo-
A Kopuunessiit CHH, aleTOH, OEH30]l H €ro roMoJIord, KCUioJ, ce-
pOYTIEpOn U LIp.), NbUIb, ABIM, TYMaH
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Oxonyanue tabm. 3.10

HMunexe
aTpoHa Hser narpowa 3amuTa OT BPEAHBIX BEIIECTB
KOPOOKH
(®JI) (1opobiki)
‘ |Kucm>1e rassl ¥ mapsl (CEPHUCTBHIH ras, cepoBomO-
. O, CHHWIbHAY KHCIIOTa, XJIOp, OKHCJBl a30Ta
B Kentoiit POl N i P, i
tocren, xnopucTslit Bogopon), dbochop- 1 XJI0pop-
TaHUYECKUE STIOXUMHUKATEI, IIbUIb, JbIM, TYMaH
. [Taps!l pTyTH THOPraHUYeCKHE ANOXUMUKATEI HA
r UepHBIit ¢ KENTBIM PHI PTYTH, PTYTEOP A
OCHOBE 3THIMEPKYPXJIOPUAA, NBUIb, IbIM, TYMaH
K1 Ceppsit AMMHUaK, cepoBOJOpO. (pa3ieNbHO U B CMeECHX),
P NbLIB, JbIM, TYMaH
CcO Benplit Oxucs yriepona, nelib, AbIM, TYMaH
Oxuch yriaepoaa B IpUCYTCTBUM HEOONBILKMX KOH-
. EHTpalUid MapoB OpPraHWYeCKUX BEIECTB, KUC/IbIE
M KpacHblit Hertpatl poB Op ¢ BEIECTs, o
raspl, aMMHaK, MBILIBSKOBUCTBIH U dochopucThIil
BOJOPOJ, MblIb, AbIM, TYMaH
3aIuTHEIH ¢ Oe- Kucnele razsl u napel, napbl OpraHMYECKMX Be-
BK® | noli BepTUKANBHOMN | MIECTB, MBIIUBIKOBUCTEIH U ¢ochopucTsil BORO-
MOJOCOM poJA, NbUIb, IBIM, TYMaH
K CBeTno-3eneHpli AMMHUaK, [b1Ib, JbIM, TYMaH
MBIUBAKOBUCTHIN B hochopUcThiil Bogopond, Xj10-
E YepHpiit bocgop AOpoA,

PHUCTBIA LHAH, NBLIb, JBIM, TYMaH

Puc. 3.7. IlpoTuBoras
H30INPYIOLLHH
UTT-4M (MI1-4MK)

IlepeuncieHHble GUILTPYIOLUME [IPOTHBOra-
3Bl ¥ PECITUPATOPBI MOTYT MCIIONB30BATHCS TONb-
KO IPU JOCTATOYHOM COAEP)KaHHH KMCIOpOna B
OKpyKaroleM Bozayxe (He MeHee 18 % mno o0b-
€My) U IIpH OrpaHWYE€HHOM H3BECTHOM COZAEpXa-
HHM BPEIHLIX BEIeCTB. VX Heb3st HCIONb30-
BaTh IpH paboTax B TPYAHOMOCTYIHBIX NOMe-
LIEHUAX Maloro o6bemMa, B 3aMKHYTBIX M IONY-
3aMKHYTHIX NPOCTpaHcTBaxX (LMCTEPHBI, KOMOA-
Ibl, TPyOONPOBOAKI U T. II.), a TaK)Xe B pa3iud-
HBIX aBapUIHBIX CUTYallUsX, KOTHa KOJUYECTRO
BPEIHBIX BEMIECTB B OKPYXKalOlileM BO3LyXe He-
W3BECTHO. B Takux chaydasx MUCHOJB3YIOTCH U30-
JTHPYIOILHE AbIXaTeNbHBIE allllapaTsl.

Mzonupyromme CHU30/ (prc. 3.7) nonatoT B
30HY MABIXaHUS BO3AYX M3 CIELHANBHBIX EMKO-
CTeH WM W3 YHCTOrO NPOCTPAHCIBA, PACIONO-
JEHHOTO BHe pabouell 30HEI.
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Msonupyromue cpeacTBa 3alUThl IPUMEHSIOTCS: B YCIOBHSAX BO3HUKHOBE-
HHS HEeJOCTaTKa KUCIOpOoAa BO BABIXaGMOM BO3JYXE; B YCIIOBMSX 3arps3HEHHs
BO3JlyXa B OONBIIMX KOHLEHTpALMSX HIH KOTHAa KOHLEHTPALUs 3arps3HeHust
HeusBecTHa (HanpuMep, Ype3BbIYaiHble CHTYalMH — aBApUITHBIH BHIOPOC XUMHU-
YEeCKUX MU paJHOaKTHBHBIX BEIIECTB, [IPU [I0XKAPE U T. I1.); €CNIM BBIIOIHAETCA
Tshxenasd pabora, xoraa AbIxaHue depes ¢punsTpytourie CM30/] satpyaneHo us-
3a CONPOTUBNEHUS DUNBTPa; AN paboThl B 0COOO0 ONACHBIX YCAOBUAX (B H30JIH-
POBaHHEIX 00BEMaXx, IPU PEMOHTE HarpeBaTeNbHBIX Neuel, ra3oBbIX ceTeil i T.
).

Howmenxnatypa usonupytoiux CHU30/ o6mmpHa U IOCTOSHHO pacllupseT-
csi. B HacTosiee BpeMs CyLIECTBYIOT CpeJCTBa, 0OeCHeurBaloIne KOMILIEKC-
HYIO 3alUUTY 4eJlOBEKa OT ONACHBIX M BpeNHBIX (PaKTOPOB, CO3AaBas OJHOBpE-
MEHHO 3allUTy OPraHOB 3PEHHS, CIIyXa, ABIXaHHUs, & TakXKe 3aIlUTY OTAeIbHBIX
yacTed Tesa 4eloBeKa.

3.4. MeponpusiTAs H cpeACTBAa HOPMAJIH3ALMH BO3AYLIHOMH cpeabl
NPOH3BOJACTBEHHBIX NMOMeEILeHUH H paboUHuX MecT

B nensix npodHiaakTHKM HeONAroNpUATHOIO BO3AEHCTBUS MUKPOKIMMATA
JOJKHB! OBITh MCIIONB30BAHE] 3aLUMTHBIE MEpONpUATHs. Hanpumep, npuMeHe-
HY€ CHCTEMB] MECTHOTO KOHIMIMOBMPOBAaHHUS BO3/yXd, BO3LYLIHOE [yIIHpPOBa-
HMe, KOMITeHcalHs HeONaronpusTHOro BO3AEHCTBHS ONHOIO NapamMeTpa MUKpO-
KNUMaTa U3MEHEHUeM APYTroro, CIeloAexaa U ApyTHe CPeAcTBa WHAMBUAYANb-
HOH 3alllUTh], IOMEIIEHUs A OTAbIXa U 000rpeBaHys, perllaMeHTalus BpeMe-
HH paboThl, B YaCTHOCTH, ITepephIBEl B padoTe, COKpallleHHe pabodero AHs, yBe-
JAMUeHue NIPOAOIDKUTENBHOCTH OTIIyCKa, YMEeHbIIeHHe cTaxa paboThl 1 Ap.

Cpenctsa 3aluThl padoTaOIIUX B 3aBHCUMOCTH OT XapakTepa WX IpUMeHe-
HUS [IOApa3JeNIOT Ha JBe KaTeropuu [9]:

® CcpelCTBa KONIEKTUBHOH 3alllUThI;

e CpeAcTBa MHAUBUAYalbHOMN 3allUTEI.

K xonnexmuensim cpedcmeam HOpMaNU3allui BO3LYIIHOH cpeibl IPOU3BOJ-
CTBEHHBIX MOMELIEHUH B paboIUX MECT OTHOCATCS YCTPOHCTBA s CIeLyFOIHX
nenen:

e JIOKaJIM3alUH BpEAHBIX (DaKTOPOB;

BEHTHUISLHUH U OYUCTKHU BO3/IYXa;
KOHJIMLIUOHUPOBAHHUS BO3/1yXa;

OTOILIIEHHUS;

ABTOMATHYECKOr0 KOHTPOJISt ¥ CUTHANM3ALNH;
Je30/10pallvy Bo3ayXa.

K noxanuzayuu epedneix haxmopoe OTHOCSTCS YCTPOHCTBa MO yMEHbIUe-
HMIO HeOJIarompUsATHOrO BO3JEHCTBHS Terna W XoJjoaa. DT0, HaNpHMep, pas-
JMYHbBIE TEIIO3allUTHbIE CPEACTBA: TEINIOU3ONALHMS, TENIO3AIUTHBIE SKPaHEI,
BO3IYLUHOE NYLIMPOBaHME, BO3AYIIHbIE 3aBECHl H 0A3HUCHI.
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Br16op TemIo3aMTHEIX CPEACTB AOJDKEH OCYILIECTBIATHCS ¢ Y4eTOM Tpebo-
BaHMH DPrOHOMUKH, TEXHUYECKOH 3CTETHKH, 06€30IIacHOCTH il JaHHOI'O IIpo-
lecca MK BuJa paboT U TeXHHKO-3KOHOMHYecKoro obocHoBaHud. K rtenmnoza-
IIATHBIM CPEACTBAM NPEOBSBISIOTCA CIEAYIOUIMe TpeGOBaHUA: OHU JOJKHEI
OBITH NIPOCTBIMH B M3TOTOBJIIEHHU M MOHTaXe, YJOOHBIMH AN OOCIY)XHUBaHUS,
HE 3aTPYAHATb OCMOTp, YMCTKY, CMa3blBaHWE arperaToB, 00JafaTh HEOOXOOH-
MOH IpPOYHOCTBIO, UMETH MUHHMANbHBIE 3KCIIyaTallUOHHbIE pacxoasl. Termo-
3alMTHBIE CPEACTBA MOIUKHBI OOecredHBaTh OOJYyYEeHHOCTh 0OOPYHOBaHHUSA HE
Beiie 308 K (35 °C) npu Temnepatype BHyTpu HcTouHunka no 373 K (100 °C) u
He Bele 318 K (45 °C) npu temmeparypax BHyTpH ucrouHuka Bbnue 373 K
(100 °C).

Tennouzonayua noeepxHocmeli MCTOYHMKOB HM3Iy4eHHs (nedeif, coCymoB,
TpyOOIPOBOJOB C IOPSHMUMHU Ta3aMU M KUIKOCTIMM) CHIDKaeT TeMIlepaTypy W3-
nyyarolnel NOBEPXHOCTH U YMEHbIIAeT Kak ollliee TEIUIOBBIIeNeHHE, Tak 1 pa-
JIMaIOHHOE.

KoHCTpyKTHBHO TEMIOM3OISIHNS MOXeT ObITh MAaCTHUHOM, 00EpTOUHOMH, 3a-
CBHITHOH, M3 IITYYHBIX H3AENUN M cMellaHHOH. MacTHuHas TenIoUu30nsIus
OCYIIECTBISACTCS HAaHECEHHEM MAacTHKH (IUTYKaTypHOrO pacTBOpa ¢ TeNIou30-
JISIUMOHHBEIM HaIlOJIHUTENEM) Ha Iopsuylo IOBEPXHOCTh H30JMPYEMOro 00beKTa.
DTy H30JLILHMIO MOXHO NPHUMEHATH Ha 00bexTax moboif koHduryparmuu. O6ep-
TOYHYIO H3OSLMIO U3TOTOBJIAIOT U3 BOJOKHHUCTBIX MarepHasoB: acOecTOBOH
TKaHU, MAHEPaJIbHOH BaTel, BOHNOKa U Ap. Haubonee npuroana obeprouHas Te-
IUIOU30NALUS AL TPyOOIPOBOJOB. 3aCHIIHYI0 TEMJIOU3OIISLMIO TPUMEHSIOT
IpU [pOKNaAKe TPyOONMpOBOJOB B KaHalax U kxopobax, TaMm, rae Tpedyercs
fonblias TONUHMHA U30/SLHOHHOIO CJIOS, HIU NPH U3TOTOBIEHUH TEIIIOU30Is-
IHOHHBIX NaHenei. Temnouzonsuuio IMTYyYHBIMY MM (DOPMOBAHHBIMU H37e-
JTHAMH, CKOPJIYIIaMH IPHUMEHSIFOT U1 o0erdeHus paboT. CMenaHHas H30MLus
COCTOHT M3 HECKOJIBKMX Pa3JIMYHBIX cl10eB. B nepBoM cioe 0ObIMHO yCTaHaBIH-
BAIOTCS IITYYHbIE U3aenus. Hapykublll clIOH H3roTOBISETCS U3 MAaCTHYHOHN MK
obeprouHoi uzonauuH. CHapy>XU TENJIOH30SLHUN PEKOMEHAYETCS yCTaHaBIH-
BaTh aIOMUHHEBBIE KOXYXH. DTO TIO3BOJISET MOBBILIATH NONTOBEYHOCTh H30JIs-
ITHH ¥ IONIOJIHUTENSHO CHHUXKATE U3JTyHEHNEe OT HCTOYHHKA.

Tennosawumuble 5Kpanbl IPAMEHSIOT JUIS JIOKANHU3alMH HCTOYHHUKOB JIyYH-
CTOH TemJoThl, YMEHbILEHHsI OONYYeHHOCTH Ha paboduMx MecTaX M CHIDKEHMS
TeMIlepaTyphbl ITIOBEPXHOCTEH, OKpyXarolx paboyee Mecro. Ociabnenue ten-
JOBOrO NOTOKA 32 3KPaHOM OOYCIOBIIEHO €ro MOTIOTUTENBHOM U OTpaxaTensb-
HOJ criocoOHOCTBIO. B 3aBHCHMMOCTH OT TOT0, Kakas cliocobHOCTE 3KpaHa Goree
BBIPQXEHA, PA3NIMUaloT TENNOOTPAKAIOlHe, TeNIONOrIOoMIaomue U TeNI00TBO-
Jsiupre aKpasl. [1o cTeneHn Npo3padHoCTy IKpaHk]l JeNIT Ha TpH Kilacca:

1) Hempo3payHble: METAUIHYECKHE BOJOOXNAKAaeMble U (hyTepoBaHHbIE ac-
GecToBbIe, aNb(OIHEBLIE, ATIOMUHHEBBIE 3KPaHbI;
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2) monynpo3pavHble: 3KpaHbl U3 METAJUTHYECKON CETKH, LIeMHBIE 3aBeChl, K-
paHBl M3 CTeKJIa, aPMHUPOBAHHOTO METANTNYECKON CEeTKOH (BCe 9T 3KpaHbl MOrYT
OpoLIATECS BOASHON NISHKOMH);

3) mpospauHble: 3KpaHbl U3 Pa3IMYHBIX CTEKON: CHJIMKATHOIO, KBAapLEBOro H
OpraHUYECKOTO, OeCLIBETHOIO, OKPAIUEHHOIO ¥ METAJUTU3UPOBAHHOIO, IJIEHOY-
HbI€ BOZSHBIE 3aBECHI.

Bozoyunoe oywuposanue — niofada Bo3/[yxa B BHJE BO3XYUIHOH CTPYH, Ha-
MpaBIeHHON Ha pabodee MecTO, NPUMEHSIOT NPH BO3AEHCTBHHA HA paboOTAaroLIero
TEMIOBOrO OONYyYeHUs HWHTEHCHBHOCTBIO 0,35 kBr/M* u Gomee, a Takxe
0,175...0,35 kB1/Mm? NpY  IIOLIAAM U3NTyHaroILMX MOBEPXHOCTE! B IIpefenax pa-
Gouero MecTa Gonee 0,2 M°. Bo3IyllHOe QyLIMpOBaHHE yYCTPAMBAIOT TAKKE NS
MPOU3BOACTBEHHBIX [IPOLECCOB ¢ BBIAEIEHHUEM BPEAHBIX [a30B WM NAapoB U MpH
HEBO3MOYKHOCTH YCTPOHCTBA MECTHBIX YKPBITHH.

Oxnaxparolni 3¢ ekt BO3AYIIHOIO IYUIMPOBaHHS 3aBUCHT OT Pa3HOCTH
TeMIiepaTyp Tena paboTarolero U NOoTOKa BO3AyXa, @ TAlOKe OT CKOPOCTH 00Te-
KaHUsI BO3JYXOM OxJlaxxaaeMoro Tena. [ins obecrnieueHus Ha padoyeM MecTe 3a-
JIaHHBIX TEMIIEPaTyp U CKOPOCTEH BO3/yXa OCh BO3LYILHOIO IIOTOKA HATIPABISIOT
Ha IpyZIb 4eJ0BeKa ropU3OHTANbHO MAKM NOoJ yriaoM 45°, a nns obecnedeHus 1o-
ITyCTHMBIX KOHLEHTpaLMii BpeIHbIX BELUECTB €€ HaNpaBJIAXOT B 30HY JbIXaHUs
FOPU30HTANBHO HJIM CBEpXY ITOJ YIyIoM 45°.

B noToke Bo3ayxa U3 AyLIHPYIOLIEro narpyOka MOJKHBI OBITh MO BO3MOXXHO-
cT1 obecriedeHbl paBHOMEpPHAs CKOpPOCTh U OAMHAKOBas Temreparypa. Paccros-
HHe OT KPOMKH QyLIHPYIOIIEro narpydka A0 pabodero Mecra JOIDKHO ObITh HE
MeHee | M. MuHumanbHbli fuamMeTp natpyOka NpUHUMAaIOT paBHbM 0,3 M; mpd
(hukcupoBaHHEIX pabourX MecTax pacyeTHYIO LUMPHHY paboved mIolaaKy mpu-
HHMAIOT paBHOH 1 M.

Ilpy HHTEHCUBHOCTH OOITy4eHUs CBbILEe 2,1 KBT/M? BO3ITyILIHBIH QYL HE MO-
XeT o0ecneunTh HeoOXOAUMOro oxJIaxaeHusl. B aToM cryuae HeoGxoqumMo npe-
JYCMAaTpUBaTh TETUIOM30JAIMIO MIIH dKpaHUpoBaHue. Ui MepHOJMUECKOro oxXJja-
HJCHUS pabodMX YCTPauBaroT paJfHallMOHHbIE KAOWHB], KOMHATHI OTAbIXA.

Bo30oywnbie 3asecu! nmpefHa3Ha4deHbl UL 3alLMTEl OT IIPOpPHIBA XOJOAHOI'O
BO3/lyxa B MOMELIEHUE Yepe3 MpoeMbl 3/laHus (BOpoTa, ABepH U T. 1.). Bo3myiu-
Has 3aBeca IPEACTaBIseT cobol BO3MYIUHYIO CTPYIO, HAPABIEHHYIO NOJ YIJIOM
HaBCTpedy XOJOAHOMY IOTOKY Bo3nyxa. OHa UrpaeT pojb BO3MyLUHOro Hbepa,
yMeHBIlIasi IPOPBIB BO3MyXa yepe3 npoemsl. CornacHo [10] Bo3gymHble 3aBeck
HEOOXOJUMO YCTPaHBaTh:

® y IOCTOSHHO OTKPBITHIX IIPOEMOB B HapyXHBIX CTEHaX IIOMELUEHHUH, a
TaK)Xe Y BOPOT U MPOEMOB B HApy>KHBIX CTE€HAX, HE UMEIoIUX TaMOypoB U OT-
KpbIBArOIMXCsl O0Jee MATU pa3 Wik He MeHee ueM Ha 40 MHUH B CMeHy B paii-
OH2X ¢ pacyeTHOH TemIeparypoil Hapy»Horo Bo3fyxa MHHYc 15 °C u Hixe;
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e y HapyXHBbIX JBepell BecTHOIONEil OOIIECTBEHHBIX M alMHHHCTPATHBHO-
OBITOBBIX 3JaHUH — B 3aBHCHMOCTH OT DACYETHOH TeMIepaTypbl Hapy>KHOTO
BO3JlyXa H uHcia JioAeH, IpoXoAsLIMX uepes ABEpH B TeueHue | u;

¢ y Hapy»KHBIX ABEpeH, BOPOT U IIPOEMOB MIOMELIEHUH C MOKPBIM PEXHMOM;

® [0 CIIELHATBHBIM TEXHONOTHYECKUM TPeOOBaHHUSIM U 060CHOBaHHUSIM.

KonuuectBo 1 TeMIlepaTypy BO3yXa ONPEAENSIOT PACUETHIM ITy TEM.

IIprMeHsI0T HECKONIBKO OCHOBHBIX CXEM BO3JYIIHBIX 3aBec. 3aBEChl ¢ HUX-
Hell mojaveii (puc. 3.8, a) HanOonee SJKOHOMHUHEI [10 PACXONY BO3AyXa H PeKo-
MEHAYIOTCS B TOM Ccllyyae, Korija HeJONyCTUMO NOHWXEHHE TeMIlepaTyphl
BOIM3HM npoemoB. s npoemMoB HEOONBIION LIMPUHEI peKOMEHAYETCS CXeMa Ha
puc. 3.8, 6. CxemMy ¢ [OBYCTODOHHHM OOKOBBIM HampaBiieHHEM CTpyH
(puc. 3.8, B) UCNOJAB3YIOT B TeX ClydasX, KOIZa BO3MOXKHA OCTAHOBKA TpaHC-
TopTa B BOPOTax.

Bo3zoywnele oazucei IpefiHa3HAUSHBl U yAy4IIEHHUS METEOPONOTHUeCKUX
YCIOBHH TpyHAa, KaK [paBWIO, AL OTAbIXa Ha OrpaHWYeHHOH mioland. s
3TOro pa3paboTaHBI CXEMbl KaOUH C JIETKUMHU IepeIBHKHbIMU [IEPErOpOAKAMH,
KOTOpBIE 3aTaITHBAOTCS BO3JYXOM C COOTBETCTBYIOIIHMH TapamMeTpaMH.

MeponpusTis 1o npoduiakTHke HEOIATONPUATHOrO BO3ASHCTBHS Temna u
X0nnoja JOMKHB! NpedyCcMaTpHBaTh: MPEOyHPeXIeHUe BBIXOMXKUBAHUS NPOU3-
BOJCTBEHHBIX [IOMELLIEHUH; UCIIONB30BAHUE CPEACTB WHAMBUYIbHOMN 3alMThI;
noAGop palMOHANEHOTO PeXHMa TPYAA H OTIABIXA.

A V- - W
% b 5 Y
* ;( 20 + : LH -
< r '* *0'_0 <1 #Q’_-
A-A 56 8-8
[
A
a) 0) B)

Puc. 3.8. CxeMbl BO3OYLIHBIX 3aBec: a) C HIOKHEH nonaueit Bo3ayxa;
6) OIHOCTOPOHHHUE; B) IBYCTOPOHHHE
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Tax, crenoaexna OOMKHA ObITh BO3TYXO- M BIIATOHETTPOHMITAEMOU, UMETh
ynoOHbI# nokpoi (puc. 3.9).

Puc. 3.9. Vremnennas oxexna. KocrtroMm
yremnenublii «CEBEP». besomacnas spxast
CUTHaNbHASl paclBETKa. BpIOoKM ¢ BBICOKUM
MOSICOM Ha peryJIUpyeMBIX JIAMKax. YTer-
NIEHHEI  KATTIOUIOH, MHOXEeCTBO YAOOHBIX
xapmanoB. [lonknanka — nBo#HOM ciol CuH-
TEIIOHA, BepX — IIpOYHas TKaHb

Tennou30mMupyromue CBOMCTBA OOCHK/ARI, YMEHBIIAIOMINE TEILIONOTEPU Opra-
HHU3Ma, IPUHSTO OLEHHBATh B eJHHHLAX «KJI0» (OT aBruiickoro ciosa clothes —
«omexnaa»). 1 Ko B TEIUVIOBbIX €IMHWLAX PAaBHAETCS 0,18°C-M* -w/kkan. Takumu
CBOWCTBaMM, HampuMep, odilafaeT OOBIYHBIM MYXCKOH KOCTIOM (TEIIOU30JIH-
pyroLie cBofcTBa Nerkoro netTHero miuates — 0,5 KIT0, JEMHCE30HHOTO TANbTO —
2...2,5 x50, O4eHb TeIUIOH 3UMHEH apKTHaeckol ogexas! — 4. ..6 KIo).

B kauecTBe MaTepHanoB IIPUMEHAIOTCA TaKHe TKaHM, KaK XJomyaTobyMax-
Hasl, IbHSHas, rpy6owepcTHOe cykHO. K ofiex e crnenuansHol 3auTHON OTHO-
CATCS: TYJYTNBI, NIRTO, IONYNANLTO, HOTYITYOKH, XataThl, KOMOMHE30HB!, IM0-
NYKOMOHHE3OHB, KHIETHl M T. 1.

PanyioHanbHBIN pexuM Tpyda U OTAbIXa paspabaThiBaeTcs NPUMEHHMTENHHO
K KOHKPETHBIM yCNOBUSM paboTsl. YacThle KOpoTKHe nepephiBl Oonee 3ddek-
THBHBL I TNIOANEP)KAHHS paboTocIOocOOHOCTH, 4eM pPEAKue, HO IMPONOIKH-
TeJIbHBbIE.
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B ycrnoBHAX MHKPOKIMMATa ¢ TeMIepaTypol Bo3ayxa Ha paboumx Mmecrax
BBILIE U HMOKE JOIYCTUMBIX BEIUHYMH PEKOMEHIYETCH perlaMeHTHpOBAaTh Npo-
JOJDKUTENBHOCTE paboT B npefenax padoueif cMeHBl, a TakKe oOIIero pexuma
Tpyna (tabxn. 3.11, 3.12).

Tabnuna 3.11

Bpems npeObIBaHus Ha paboYUX MeCTax IIpH TEMIIEpAType BO3LyXa

BBIILIE JONYCTUMBIX BETUYHH [1]

Temnepartypa
BO3yXa
Ha pabouem
mecre, °C

Bpems npeGpiBanua Ipu KaTteropusx pabor, 4,

He Bonee

la-16

1Ta-116

111

32,5

32,0

31,5

1

31,0

2

30,5

2,5

v

f—

30,0
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29,5

2

ko

29,0

28,5

28,0

27,5

27,0

26,5
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Tabnuua 3.12

Bpems npeSbiBanus Ha pabo4MX MecTax [pH TeMIIEpaType BO3LyXa

HIKE JOITYCTUMBIX BeJIHYUH [1]

Temneparypa
BO3yXa
Ha pabouem
mecte, °C

Bpems npe6GsIBaHHS NPH KaTeropusx paboT, 1,

He OoJee

Ia

I6

I1a

6

7

8

9

10

—

11

AW N —




Oxkox4yanue tabd. 3.12

Temneparypa Bpewms npebriBanus NpH KaTeropusx pabor, 4,
BO3yXa He 6onee
Ha pabouem
mecre, °C
12
13
14
15
16
17
18
‘ 19
| 20

—
N

—
=)
—
—
o

116 11

OO\ |
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Bo n3bexanue ypeaMepHoro (ONMacHOro) obLiero MmeperpeBanus W TOKAlb-
HOT'0 MOBPEKAEHUA (0XOI) MOMKHA OBITH PErTaMEHTHPOBAHA MPOAOIKHUTENh-
HOCTH TEPHOAOB HEMpephIBHOrO HH(PaKpacHOro oONydYeHHs yeloBeKa U May3s
Mex 1y HuMmu (Tabi. 3.13).

Tabmuma 3.13

BpewMs npebpizanus Ha pabounx MecTax IpH HHTEHCHBHOCTH MH(PAKPaCHOTO
0ONyUeHHNS BHIMIE OTYCTHMEIX BETHUMH [3]

HTEHCHBROCTD ITpoAOIKUTETRHOCTE COOTHOLICHNE
HH(PAKPACHOTO NEpHONIOB Helpe- | [IpOJOMKUTENh- | MPOSOMKHTETEHO-
061 fe:g,[ Br/u? | PRIBHOrO 0671yueHus,' HOCTb May3bl, MUH | CTH 00Iy4eHns
Y ’ MUH U may3
350 20 8 255__ B
700 ! 15 ‘ 10 15
1050 12 ‘ 12 1,0
1400 9 13 0_ al ]
1750 7 14 0.5
| 2450 3,5 12 0,3

[lpu BeIMONHEHUH paboOT Ha OTKPLITOM BO3AYXE B XOJIOIHLIN TIepHOI CliejTy-
€T OPHEHTHPOBATHCS HA AOIIYCTHUMYIO CTENEHb OXJIXACHUS paboTalolluX, per-
JIAMEHTHPYEMYIO BpeMEHEM HeITPepBIBHOTO NpeObIBAHMS Ha XOJOAE U Bpeme-
HeM 000TpeBa, B 3aBUCHMOCTH OT KaTeropHH paboT W KIKMAaTHYECKOIO Peruo-
Ha/nosica (tadun. 3.14).

65



Tabnuua 3.14

JlomycTiMast IpOJOMKUTENBHOCTD (4) OIHOKPATHOIO 32 paboyylo CMeHy
npebBIBaHUs Ha OTKPHITOH TeppHTOpHH BO [[-M KIMMAaTHHeCKOM peruoxe
(II1-¥ xnuMaTU4ecKuii Mosc)

" TemmepaTypa | Dueprotpatsl, B1/m* (kateropus pa6ot) ]
Bo3ayxa, °C * 16 | Ila | 116 |
‘ -10 | oxnaxzenue OXJIAXICHHE OXJIaXJCHUE TOBEPXHOCTH Te-
yepes 1,7 yepes 4,6 Jld OTCYTCTBYET

-15 1,2 | 2,2 ] — |

-20 0,9 1,5 OXJIXKJeHUe yepes 5,5

=25 0,8 1,1 2,4

=30 0,7 0,9 1,6

=35 0,6 0,7 1,1

—40 0,5 0,6 0,9

|
* Yyrena Hanbosee BEpOATHAS CKOPOCTh BeTpa Ais Il KIUMMaTHYecKOro peruoHa
(3,6 M/c)

ITpu dusmyeckux pabotax cpeHEH TAXKECTH BHYTPUCMEHHBIH pexuM pabo-
TBI Ha XOIOZe (Ha OTKPBHITOH TePPUTOPUH MIIM B HEOTAIUIUBAEMOM [TOMEILICHHH)
B 3aBHCHMOCTH OT TEMIIepaTyphl BO3AyXa ¥ CKOPOCTH BeTpa Juist II-ro ximMatu-
yeckoro peruoHa (II1-# nosc) npeacrasiex B Tabn. 3.15 [11].

Tabnuua 3.15

Pexum paboT Ha OTKPHITOH TEPPUTOPHH B KIUMaTHIeCKOM peruoxe 11
(pabota xareropuu Ila-116)

Temnepatypa ! Cxopocts BeTpa, M/C ‘

503 oC <1 2 4 6 8 10
IyXa, ! — b :

_a | o a [6|a 6[al6 al[6]a &

—10 He pernamentupyercsa* 168 1 121 1 92 2

| -15 [200] 1 717001 (12771 [107] 1 18 [ 2] 70 2
-20 (117 1 1041 '8 2 71 2 5813 [49 1 3
25 182 | 2 [ 762 64[3 5413 [47]3 40 4 |
-30 65 3 60 |3 52[3 450 4 '39[ 4 34 5
-35 52 3 49 |3 43[4 38 4 133[5 29 5
—40 (44 [ 4 4114 37074 32151029, 5 256
—45 38| 4 136 [4 3275 29 5 [26, 6 20 7

* OTABIX 10 NpHYMHE (PU3MHECKOH YCTaNOCTH BCIEACTBHE BO3MOXHOIO Ieperpe-
|BaHHUS CNICAYET IIPOBOAUTE B TEMJIOM NOMEIIEHUH
IIpumedanus:
1. a — MPOJOKHTENHHOCTb HETIPEPHIBHOro IMpedbIBAHHS Ha XOJNOAE, MUH; O — YHCIO
10-MuHYTHBIX HepephiBOB AN o6orpesa 3a 4-yacoBoii nepuoa paboueit cCMEHBI.
2. [IpuBeneHHbIe pEeXUMBI paboT NPEANONATAIOT HaHuie oOeAEHHOro nepeprisa B OTa-
[UTHBAEMOM TMIOMELIEHUH | TIPUEM «TOPSYEH) MHIMH.
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Benmunayua u ouucmea 6030yxa npousco0cmeeHHbIX nomeujenuii. Ipa-
BHJIBHO CIIPOEKTUPOBaHHAas M HaJJIe)XaluM oOpa3oM dKCILTyaTHpyeMas BeHTH-
JSIIMOHHAS CHCTEMa CIIOCOOCTBYET CO3MAHMIO 3AOPOBBIX YCIOBHH Tpyna,
YMEHBILEHHUIO YTOMIISEMOCTH paboTalOILUX, TIOBBILIEHHIO IPOM3BOAUTENLHOCTH
TpyZa U KayecTBa BBITYCKAaeMOI NPOAYKUHH. B IOHATUE «BEHTUISALUS» BXOAST
perynupyemslit BO3LyXOOOMeH M YCTpOHCTBA, KOTOpPhIE €ro Co3maroT. 3ajada
BEHTHJISLIMM 3aKIIO4AETCsl B TOM, 4TOOB! [MOJAEPIKUBATH B MOMELISHHYH HIU B
paboueil 30He oMelleHUH (Ha NOCTOSHHAIX M HEeMOCTOSHHBIX pabouux MecTax)
COCTaB M COCTOSHHE BO3/yXa, YAOBIETBOPSIOUIEr0 I'HIMeHHYECKUM TpeboBaHy-
5IM, a TaK)xe TpeOOBaHUSIM, BBITEKAIOUIMM U3 OCODEHHOCTeH TeXHONOTHUH MPOU3-
BOJICTBA.

Bo3nyxoobMeH B NMOMEIIEHUSX, CO3/AaBaeMbIil BEHTHISIUEH, CHIDKaeT KOH-
LEHTPAIMIO TOKCHYHBIX BEIECTB A0 NPEAENBHO NOMYCTUMbIX, aCCUMHITUPYET Tel-
710, BNary Y MoiepKuBaeT B pabodell 30He UHUCTHII BO3MYX 3aJaHHBIX TEMIIEpATyp
U BIQXHOCTH.

BenTunsius npenycMaTpuBaeTcsl BO BCeX IPOM3BOACTBEHHBIX U BCIIOMOTa-
TENBHBIX MOMEIIEHHAX. MUHUMANbHOE KOJIMYECTBO HAPYXKHOTO BO3yXa, MOJa-
BaEMOr0 CHCTEMaMH BEHTHIISILIUM B NTOMEILEHNE, B KOTOPOM BO3MOXHO €CTECT-
BEHHOE [IPOBETPHBAHHUE, JODKHO GBITH He MeHee 30 M/4 Ha OHOTO paGoTaro-
1Iero npyu o0beme nomeleHUus meHee 20 M° Ha uesoBeKka U He MeHee 20 M°/u
nipu ob6Beme nomertenns 20 m° i Goree (tabu. 3.16).

Tabmuna 3.16

My HuMaNBHBIE pacxo/l Hapy>KHOTO Bo3ayxa Ais nomeiueHui [10]

TloMernenus
C €CTECTBEHHBIM 0e3 ecTeCTBeHHOro
IPOBETPUBAHUEM POBETPUBAHHS
[TomMernenus Pacxon Bo3ayxa IlpuTounsie
(y4acTkw, % CUCTEMBI
30HBI) Ha | uen., (nra | yen., o0uiero Bo3-
3 3 obmen/y
M/ M/y JyX000OMeHa,
He MeHee
1 2 3 4 5 6
bBe3 pellMpKyJIsLMH UK ¢
SLHUPKYJIALMENA TIpH
30%;20%* | 60 1 - PELAPKYTALCH TP
kpatHOCTH 10 06MEHOB/Y
[Ipousson- 6
CTBEHHBIE 1 007EC
60 20 C peumpkynsanueil mpu
- 90 - 15 KpaTHOCTH MeHee 10 06-
120 10 MEHOB/Y
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OxonuyaHue Tabmn. 3.16

1 2 3 4 5 6
Obect-
BeHI;ILIeH Io
AIMHHACT- TpeboBa- 60;
patuBHO- HHUAM 20%** - - -
OBITOBBIE CHull
3m/a
Ha 1m?
Kunsie JKHUIBIX - — - —
moMelne-
HHIt

HpI/I‘V[C‘{aHPIﬂ * — py oObeMe NoMmelueHHus (y4acTka, 30H51) Ha 1 l{en MeHee
20 M *¥* — npu obbeMe MoMeuleHMs (yduacTka, 30HBI) Ha 1 ued. 20 M° u Goiee
*** — A 3pUTENBHBIX 3aJI0B M Ap. OMELIEHHH, B KOTOPBIX JIOAU HAXOAATCH 10 3 U
HEMpPEepHIBHO.

B nomeweHHsX, B KOTOPBIX HEBO3MOXXHO ECTECTBEHHOE NpPOBETPHUBAHHE,
MHHHUMANbHOE KOJUYECTBO HAPYXXHOTO BO3TyXa, NOJABAEMOro BEHTHIALMEH,
yBenuumuBaeTcs go 60—120 M°/4 B 3aBHCHMOCTH OT KpaTHOCTH BO31yX00OMeHa 1
PELMPKY/ISILUMH BO3AyXa. Pasnu4aroT HOMEILUEHHS C eCTECTBEHHBIM [IPOBETPHBA-
HUEM U 0e3 eCTECTBEHHOTO IPOBETPHBAHMS.

B nomelieHusX ¢ €CTECTBEHHLIM MMPOBETPUBAHUEM €CTECTBEHHAS BEHTHIISA-
IIMs IpUMeHsIeTCS JBYX BUIOB: HEOPraHM3OBaHHAs — MHUAGMpPAUUA W Opra-
HU30BaHHAS — @3PAYUA.

Hugpunempayus ocyliecTBIsSeTCS CMEHOM BO3AyXa 4epe3 HEIIOTHOCTH B
OrpaXKICHUSAX U DNEMEHTaX CTPOHTENBHBIX KOHCTPYKLUMH;, aspayus — CMEHOM
BO3/lyXa Yepe3 OTKphIBaroIIMecs Gppamyru okoH u ponapei (puc. 3.10).

7 ﬂn

| /! «//f' ‘\\‘\\J w|

\

Puc. 3.10. Cxema aspanuu
TIPOMBIIIEHHOTO 3/1aHU

/// ,// P /%

Homewenue be3 ecmecmeennozo nposempusanis — IOMellleHre 6e3 OTKpPbI-
BaeMbIX OKOH HJIM IIPOEMOB B HAPYXKHBIX CTEHAX MJIM NOMELICHHUE C OTKphIBaE-
MBIMH OKHaMu (IpOeMaMH), PacloOKEHHBIMH Ha PACCTOSIHHH, TPEBBILIAIOILEM
MATHKPATHYIO BLICOTY IIOMELLEHHS.
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[To cBOeMy HEHCTBUIO BEHTUIISLMA MOXET OBITH MECTHOH U 0OLLEH.

Mecmnasn euimsasichas senmunayus (MECTHBIE OTCOCHI) NpeaHa3zHAYeHa JUls
YyJNaBNUMBaHUS 3arps3HEHHOIO BO3[yXa y HWCTOYHHKA €ero BO3HWUKHOBEHMSA
(puc. 3.11). C Lenpr0 HenomylUEHHUs BIOpOca B MIPOCTPAHCTBO NIOMEMIEHUS Me-
CTHBIE OTCOCHI CHADXKAlOTCs YCTPOHCTBAMM ra30- U MbIJIEOYHCTKH,

I
i R

L

piy)

Puc. 3.11. Ycrpo#icTBa MECTHOM BEHTWISILMH: @) YKPBITHE

(6okc); 6) 6oprossle orcock! (1 — ogHoOOpPTOBOH; 2 — ABYOOp-

TOBOM); B) GoxoBeie oTcochl (1 — omHOCTOPOHHUH; 2 — yrjo-

BOi1); I') 0Tcoc oT pabo4uX CTOJIOB; J) OTCOC BHTPAXKHOIO TH-

na; e) BuITsHKHbIe WKadel (1 — ¢ BEPXHUM OTCOCOM; 2 — C

HIOKHEM OTCOCOM; 3 — ¢ KOMOWHMPOBAHHBIM OTCOCOM);
) BBITSDKHBIE 30HTHI (1 — IpsiMol; 2 — HAKJTOHHBII)
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MecTHble 0TCOCH NOJAPa3AENAOTCS Ha TIPOCThIE, KOTOa YJIaBlIHBaHHE orpa-
HUYHBAETCS OLHHM OTCAChIBAHHEM 3arps3HEHHOTO BO3AYXa, U C ITOIIYBOM, KO-
rja HalpaBJIEHHOU CTpyeH BO3AyXa HaNpaBISIIOT BPEAHOCTH K MECTY, IIE OHH
[IOJXBATHIBAIOTCS OTCOCOM, — II€PeiyBKH.

Obwasn unu 06weobmennas eenmunayus yCTpaUBaeTCs B Te€X CIydasxX, KO-
rla HEBO3MOXXHO HWJIM HEUeJecoo0pa3sHo NPUMEHEHHEe MECTHBIX oTcocoB. OHa
npennoiaraeT OOWMI BO3JyX0OOMEH B MOMELUEHHH IIOCPEACTBOM YIAJICHHS
oTpaboTaHHOro (MNU 3arpsS3HEHHOr0) BO3AYyXa M3 MOMEIIEHUS ¥ 3aMeHBl ero
cBeXHM. [IpH 3TOM METEOPOIOTHYECKHE YCIOBUS H YMCTOTY BO3yXa B [IPOH3-
BOJICTBEHHBIX [IOMELIEHUAX clenyeT obecneduBaTh B [peesaX pacyeTHbIX Na-
paMeTpoB HApY>»KHOTO BO3JYXa, a TAKXKe C yUeTOM 0COOSHHOCTEH TeXHOJor1ye-
ckux npoueccos [8]. Tak, B xoJ0/JHOe BpeMs roja BO34yX U3 MOMELUCHUS yia-
NAETCS. HArpEThIH, a B NOMELLEeHUe NoAaeTcs XonoAHbIH. [loaToMy ans coxpaHe-
HUs KOM(OPTHOH TeMIepaTyph! B IOMELICHUH IIPUTOYHBIH BO3AYX HEOOXOIMMO
nmojorpesars. Hanpumep, B NOMELIEHUAX JJIST OTABIXA pabodux ropSsIux LEXOB
C NIOBEPXHOCTHO# IIOTHOCTBIO TEIMIOBOrO MOTOKA Ha paboueM Mecte 140 Br/m?
U OoJjlee clieflyeT IpUHAMAaTh Temneparypy Bo3nyxa 20 °C B XONOAHBIH Meproa
roga u 23 °C — B TEIUIBIH.

Lpkyssuus BO3AyXa B NOMELUEHHH NpH 00111e00OMEHHON BEHTUISILIUY OIl-
penensieTcs opraHusaluell Bo3qyxoodMeHa. Pa3nudaroT yeTblpe OCHOBHEBIE CXe-
MBI OpraHu3aluu Bo3ayxooomeHa (puc. 3.12).

ﬂpumax lpumox L b/mnmra

Twww > +r

RERTTE U NN~ J

_.._..

a)

Eb/m;mxa

J R R R E N
//pumax TR * A ﬂpumix A 44 | t& Beimaxka
’1 } Rl : r
B) r)
Puc. 3.12. CxeMbl opraHi3alii BO3TyX00OMeHa MpH obuieoOMeH-

HOH BEHTHWISLIUH: a) CBEPXY — BHU3; 0) CBEpXy — BBEPX; B) CHHU3Y —
BBEPX; ') CHU3Y — BHU3

ITo crocoby mogavyut U yaajleHHs BO3[yxa M3 IOMelleHHs o0lieoOMeHHas
BEHTHISLMS Pa3iiyaeTcs: NPUTOYHAsA BeHTHIAIMA (cM. puc. 3.12, a); BEITSHKHAA
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BeHTUNALMA (cM. puc.3.12, 6); NPUTOYHO-BHITSXKHAS BEHTHIIALMS C PELHPKYIIs-
nuei (cM. puc. 3.12, B).

Peyupxynayua 6030yxa — noaMelIBaHHe BO3AyXa MOMELUCHUS K HapyX-
HOMY BO3JYXY M I0Jaua 3TOH cMecH B JaHHOE WM Jpyrue noMeuleHus. Perwup-
KyJIsiUMel He sSBiseTcs nepeMelliiBaHue Bo3[yXa B IIpefeNiax OJHOro nomelle-
HUS, B TOM UYHCJI€ CONIPOBOXJIaeMoe HarpeBaHueM (OXJaXKAeHHEM) OTOMUTENb-
HBIMH arperatamy (npubopamMi) Wi BEHTUIIATOPaMH-BeepaMH.

IlIpumounyto cucmemy NPUMEHSIOT NN BEHTUIALHH [MOMELUEHHA, B KOTO-
phle HeXeNaTesbHO MoMNajaHMe 3arpsi3HEHHOIO BO3[yXa H3 COCEIHMX IoMellle-
HY# MIIM XOJIONHOTO BO3/yXa u3BHe (puc. 3.13, a).

o2 F 4 5 5 7

e ¢/

: N\

[ [
6) ﬁ}’—"q

——
/18 ——— "7
72 X,n”l I l{/ﬂ
| l
— 88 —_—d 1
- e e e o

B)
Puc. 3.13. CxeMbl 00LIcOOMEHHON BEHTHJIALUU: a) TIPH-
ToyHas BeHTHIALMA (1 — BO3MyX03abOpHOE YCTPOWCTBO;
2 — BozayxoBon; 3 — ¢uneTp; 4 — kanopudep; S — nodynu-
TeIb ABHXKEHUs; 6 — yBNaXHUTENb — OCYLIUTENE; 7 — NpH-
TOYHBIE OTBEPCTHUSI WM HAcaAKH); O) BBITSXXHAS BEHTHIIS-
14st (8 — BBITSDKHBIE OTBEPCTUSI HIIM HAcaAKH; 5 — moOyIu-
TeNb ABIDKEHUS; 2 — Bo3ayXxoBon; 9 — dunetp; 10 — yer-
poOcTBO AJis BRIOpOCa BO3AyXa); B) MPUTOYHO-BBITAKHASL
BEHTUNANMS ¢ peuupkymgueir (11, 12 — xianaHsbl
[T — nomewenue; IIB — nputouHas BeHTunsuus; BB —
BBITSKHAST BEHTUIISILIVS)
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Beimsoicnyro cucmemy (em. puc. 3.13, 6) uenecooOpa3zHo NPUMEHATH B TOM
cliydae €CNH BpeNHble BBIOCIICHUS JaHHOIO MOMENIEHHs! He NOJDKHBI paclipo-
CTPaHAThCS Ha COCeHHE, HAaNpHUMep, Ul LIEXOB XUMHUYECKUX U GUONOTHUecKUX
nabopatopHii.

Ipumouno-eeimsicHas eenmunayus — Hauboliee paclpocTpaHeHHas cUucTe-
Ma, [[PH KOTOPOH BO3LyX MOJACTCS B IIOMELIEHHE NPUTOYHOM CHCTEMOI, a yaa-
aseTcs BRITSDKHOM (eM. puc. 3.13, B). Ilpu 3ToM cucTeMbl paboTaroT OQHOBpE-
MEHHO.

H36b1mxu s186HOT mennomsl — pa3HOCTh TEIUIOBLIX [I0TOKOB, NOCTYMAKOIIHX B
MOMellleHHEe U YXORAIUX U3 Hero Npy pacdeTHBIX IapameTpax HapyXHOro BO3-
Iyxa (1ocje oCyLeCTBISHUS TEXHOMOIMUECKIX U CTPOMTENBHBIX MEPONPUITHAN
M0 YMEHBIIEHHIO TEIUIONOCTYNIeHUH OT obopynoBaHus, TpyOONPOBOAOB U
CONTHEYHOMH pajHauuu).

[lpy pasMenieHuu BO3LyXopaclpeleluTeneil B Mpelenax ob6CHy)uBaeMoit
Uny pabodei 30HbBI TOMEIIEHUS CKOPOCTh ABMKEHUA U TeMIIepaTypa BO3LyXa He
HOPMHUPYIOTCS Ha PACCTOSIHUU 1 M OT BO3LyXOpacrpeaenress.

Konouyuonupoearnue 6030yxa [8]. st NOCTHXEHUSA B NPOU3BOICTBEHHBIX
MIOMELIEHNAX [TOCTOSIHHBIX TeMIlepaTyphbl, BIaXXHOCTH 1 YUCTOTHI BO3[yXa He3a-
BUCUMO OT aTMOC(EPHBIX YCIOBUH M BPEMEHH Trojia NPUMEHSIOT YCTAHOBKH
KOHAMLIMOHHMPOBaHus Bo3nyxa (puc. 3.14).

Ma
(o

1
‘R = 2
I I ;‘ >
>
"4 8 Lt F
1' 2 4 5 --6

Puc. 3.14. Cxema xouauuuoHepa: | —3a00pHBIH BO3LYXOBOL,
2 — GUIBTP; 3 — COENMHUTENBHBIA BO3NYX0BOA; 4 — Kanopudeps! nep-
BOH M BTOpOH cTynened moporpesa; 5 — GOPCYHKH BO3LYXOOUUCTKHU;
6 — NepexOIHHK-KAIeyJOBUTENb; 7 — Kalopudepsl TpeTbel CTyneHH
rroaorpena; 8 — BEHTHIATOP; 9 — OTBOHOH BO3TYXOBOJ

Konouyuonuposanue 8030yxa — aBTOMaTHUECKOE TTOAJEPXKAHUE B 3aKPHITHIX
MOMELIEHUAX BCEX WM OTACNBHBIX NapaMeTpPoOB BO3Ayxa (TeMIepaTyphl, OTHO-
CHTENbHON BIAXHOCTH, YHCTOTHI, CKOPOCTH ABMXIEHUS) C LIENIbIO O00ecTiedeHus
ITaBHBEIM 00pa30M ONITHUMANBHBIX METEOPOIOTHUECKHX YCIOBUM, Hanbonee 6ia-

72



FONPUSTHBIX ISl CAMOYYBCTBUS JIOLeH, BeJIeHUS TEXHOJIOTHHECKOro Iporecca.
Takue ycTaHOBKM aBTOMATHYECKH CO3Jal0OT CaMOCTOATENbHBIA MHKPOKIMMAT.
[Ipy KOHAULIMOHMPOBAHMM BO3AYX HArpeBalOT WIH OXJAXIAIOT A0 HYXHOH
TeMIlepaTyphl, OCYLIAIOT UK YBIIXKHSIOT, IOJBEPTaAIOT OUHCTKE OT MBUIH, TPU-
Meceit napoB ¥ razoB. Kornuuuonnposanue Bo3ayxa cienyet npumMeHsts [10]:

o Ul 00eCleueHUsi METEOPOIOTMYECKUX YCIOBUH, TpeGyeMBbIX AJIs TEXHONO-
THYECKOro MpoLEcca, IPH YdKOHOMUYECKOM OOOCHOBAHMK MIIH B COOTBETCTBUM C
TpeOOBaHUSIMU HOPMATUBHBIX TOKYMEHTOB;

o st obecriede st METEOPONOrMIECKUX YCIOBHH B Npenenax onTHMAaNbHBIX
HOPM MJIX TPeOYEMBIX JUIsl TEXHOJOTHYECKHX MPOLECCOB;

e /7151 oDeclnedeHuss METEOPOJIOTHIECKIX YCIIOBUH B Mpejesax JONyCTUMBIX
HOPM, €CJIH OHU He MOTYyT OBITh OOCCNeYeHBl BEHTHIIALMEH B TEXUIbIH MepHox
rofa 0e3 IpUMEHEHUs MCKYCCTBEHHOTO OXIIaXIEHHUS BO3AyXd, UAM ONTHMAIb-
HBIX HOPM — IPY 3KOHOMUYECKOM O0OCHOBAaHUU.

Omonnenue. B XonofHbIA IEPHOJ IO/la B IPOU3BOACTBEHHBIX [IOMEINEHHAX
crnenyer mpefycMmarpusarh ororuieHue [10]. Oronurensubie npubopsl pasme-
INAIOTCA, KaK MPaBHIIO, NTOJ CBETOBBIMHU IIpOeMaMH B MeCTaX, JAOCTYIHBIX IJist
OCMOTpPa, PEMOHTa ¥ OYHCTKH. JJIMHa oTONMTENBHOrO Mpubopa BeIOUpaeTcs OT
HasHaueHus noMeuteHus. HanpuMep, B mikonax, OGoNpHUNEX LIHHA OTONHTENb-
HOro npubopa AOJKHA OBITh, KaK NpaBuio, He MeHee 75 % INMHBI CBETOBOTO
npoema.

ITo HasHa4eHHIO OTOILIEHUE, IOMHUMO OCHOBHOT'O, MOXET OBITH MECTHBIM U
ZEXYPHBIM.

MecTHOe OTOIUIEHHE IPedyCMaTPUBAETCs, HAllpUMep, B HEOTAIIMBAEMBIX
NOMEUIEHUSIX U IMOAAEpIKaHHS TeMIlepaTyphl BO3JAyXa, COOTBETCTBYIOLIEH
TEXHOJOTMYECKUM TPEeOOBAaHUAM B OTJENBHBIX ITOMEIIEHMSX W 30HaX, a TaKKe
Ha BpEMEHHBIX pabouUx MecTax IpU HalaAKe ¥ peMOHTE 060Dy IOBaHMA.

JexypHoe OTOMIEHHE TIpey CMaTPUBAETCS I NOAAEPKAHUS TeEMIIEpaTy Pbl
BO3/yXa B IOMEIIEHUIX OTAIUIMBAEMBIX 3IaHUH, KOT/la OHU He KCITONB3YIOTCS, U
B Hepa0ouee BpeMs, IPH STOM TEMIIEpaTypa BO3AyXa NPUHMMAETCS HIMKE HOp-
MupyeMoH, Ho He HiKe 5 °C, obecneunBas BOCCTAHOBIIEHHE HOPMHPYEMOl
TeMIepaTypbl K Hauyaly MCIIOJIB30BAHUA IOMEIIEHUA WJIH K Hadany paboThl.
CrienipanbHble CUCTEMBl JEXYPHOI'O OTOIMNEHHUS JOIYCKAeTCst IPOEKTHPOBATH
IpH 5KOHOMMYECKOM 000CHOBaHUH.

[lo KOHCTPYKTHBHOMY BBIIIOJIHEHUIO OTOIUTENbHBIE CUCTEMBI OBIBAIOT: BO-
ISHEIe; TapoBble; BO3AYIIHBIC; SJIEKTPUUECKUe; ra3oBrle. [IpuMedenne Tex Unu
HHBIX OTONHTENBHBIX CUCTEM ONpeeNsieTcs HazHaueHHeM IPOU3BOLACTBEHHOIO
noMenleHus. OronuTensHoe 00OPYAOBaHUE NMPUMEHSETCS U3 paspelleHHBIX B
CTPOUTENBCTBE MaTepualoB. B momeleHUsx ¢ arpecCUBHOU cpemod ciemyer
NpeNycMaTpuBaTh aHTHUKOPPO3HOHHbIE MaTepHhalbl MM MaTepHalibl C 3allUT-
HBIMH TOKPBITUSAMH OT KOppo3uH. Ecliu ropsune NOBEPXHOCTH OTOMUTENBHOIO
o6opyHoBaHUA, pPa3MeI]aeMOro B MOMELIEHHH, CO3/al0T ONACHOCTh BOCIIIAME-
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HEHUs ra3oB, [APOB, a3p030Jeil MM NBUIH, ClEAyeT WX W30JHpPOBATh, MPELY-
cMaTpHBasg TEMIIepaTypy Ha ITOBEPXHOCTH TEIUIOU3ONSLMOHHON KOHCTPYKLIMK
He MeHee yeM Ha 20 % HIKe TeMIIepaTypsl CaMOBOCILIIAMEHEHUS BELIECTB.

KonTpoabHble Bonpocs! K riase 3

1. C moMowmpl0 KaKUX BEHTUISALHOHHBIX YCTPONCTB CO3ZAIOTCS ONTHMAIb-
HbI€ ITapaMeTphbl MUKPOKIMMATa U JOITYCTUMBIE lTapaMeTphbl MUKpOKIMMaTa?

2. Kaxue napamMeTpsl MUKPOKJIUMATa ONPEAEISIIOTCS AN HETMOCTOSHHBIX pa-
6ouyux mect?

3. KaxoB MexaHH3M (YHKIHUH TEPMOPETY/ISLHMH B YCIOBHIX OXJIaXIAFOIIEro
MUKpOKITHMAaTa?

4. KaxoB MexaHHM3M (DYyHKIMH TEpMOpPEryJSIIMH B YCIOBHIX HarpeBaloliero
MHUKpOKIUMaTa?

5. Tlouemy 4denOBEK Jierde IEPEHOCHT XKapy WM Xosof Nnpu Oosee Cyxom
BO3YyXe, YeM [IpU BIIaXHOM?

6. Onpenenute (axkTUYECKyI0 TEMIIepaTypy OKpy:Xalooled cpeabl (no
puc.3.3)nput=-10°Cuv =15 m/c.

7. Ilouemy NOBBIIIEHHE CKOPOCTH NEpeMELIeHHs] BO3ayXa MpH HU3KOH TeM-
nepaType oKas3blBaeT OXJIaxJarollee AeliCTBUE Ha OPraHU3M 4esloBeka?

8. Kaxoe 3/1IeKTpOMarHuTHOE U3ITy4YeHUe Ha3bIBaeTcs TeloBbsiM? B ueM pas-
HULA MEXY KOPOTKOBOJHOBBIM H JUIMHHOBOIHOBLIM M3ITYYeHUAMH?

9. B yeM 0coDEHHOCTH HOPMUPOBAHHUS TAPAMETPOB MUKPOKIHMMATA?

10. Kakue BelecTBa Ha3blBatOTCs BpeAHbIMKA? YeM OHM XapaKTepu3yloTcs?

11. B yeM 0co0eHHOCTH HOPMHPOBaHHUSA BPEIHBIX BEILECTB B MPOU3BOLACTBEH-
HBIX [IOMELLIEHUIX?

12, Kaxue cpencTBa UCIONb3YIOT IS 3alUThl OPTaHOB AbIXaHUM?

13. [lepedrcinuTh KOIIEKTUBHBIE CPEACTBA HOPMAaH3alUuK BO3YLIHON Cpelsl.

14. B yeM 3akmovaeTcs 3a0a4a BEHTUIS LA ?

15. B ueM 3axmouaeTcs IPUHLHI PENUPKYIALHHY BO3nyXa?

16. IlpeumyiuecTBa CUCTEMBl KOHAUIMOHHPOBAHHUS BO3YX4.

bubanorpaguyeckuii cnucok K rjiase 3

1. CanlluH 2.2.4.548-96. I'uruenudeckue TpeGOBaHUS K MHUKPOKIUMATY
TIPOM3BOACTBEHHBIX NoMelleHu#. — M.: Munsapas Poccuu, 1997.

2. TOCT 12.1.005-88 (1999, ¢ uzm. Nel 2000) CCBT. O6uue caHuTapHO-
rUrHeHnYecKre TpeboBaHus K BO3AyXy paboueil 30Hbl. — M.: CtaHgapTHHGpOPM,
2006.

3. P 2.2.2006-05. 'urueHa tpyna. PykoBOACTBO MO T'MTMEHUYECKOH OLEeHKe
dakTopos paboueit cpesl ¥ TPYAOBOro npoiecca. Kpurepun 1 knaccuduxanms
ycnoBuit Tpyna. — M.; bronneTens HOPMAaTUBHBIX U METOAHUECKUX JOKYMEHTOB
Toccansnuguanszopa, Beim. 3 (21), centsidps 2005.
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u3a., crep. — M.: Belemt. k., 2008. — 616 c.

8. TOCT 12.4.034-2001 (EH 133-90) CCBT. CpencrtBa WuauBHIYyaIbHON
3aLUThl OpraHoB Aelxanus. Knaccudukauus u Mapkuposka. — M.: UTIK WUzna-
TENbCTBO cTaHAapToB, 2001.

9. TOCT 12.4.011-89 CCBT. CpenctBa 3amursl padoraromux. Obiye Tpe-
6oBanus u kiaccudukauds. C6. FOCTos. — M.: UIIK M3narenscTBO cTaHAap-
TOB, 2001.

10. CHuII 2.04.05-91%*. OronneHre, BEHTUIISALMS H KOHAUIMOHHPOBaHKeE (C
mm. Ne 1, 2, 3). — M: Tocctpoii Poccun, I'YIT LILILI, 2003.

11. MP 2.2.7.2129-06. Pexxumsl TpyJa U OTAbIXa pabOoTaIOIIHX B XOJOLHOE
BpeMs Ha OTKPBITOM TEPPUTOPHUH HIIM B HEOTANJIMBaEMBIX MOMeIleHHsIX. — M.:
BronneTeHb HOPMATUBHBIX M METOAHYECKHX MOKYMEeHTOB [ 0ccaHsIMUAHaA30pa.
Brin. 4 (26), nexabps 2006.
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I'nasa 4. IPOU3BOJCTBEHHOE OCBELLIEHUE

4.1. Buab: npoH3BOACTBEHHOT 0 OCBEIeHHS

CeeT uMeeT Ba)KHOE 3HAYeHHeE JUIs YeNoBeKa, IOCKOJbKY obecreduBaeT
3PUTENIEHOE BOCIIPUSITHE HEeJOBEKOM OKpyXarollleit cpennl. bonblryio yacTh uH-
(GopMaLK, KOTOPYIO JTIFOAH IONYy4aloT Yepe3 OpraHbl 4yBCTB, TOCTABISET CBET
— npumepso 80 %. OH no3BoiseT oLeHUTs GopMy, LIBET U NepcleKTUBy Npes-
METOB, OKPYKaIOLINX YelloBeKa B IIOBCeAHEBHOM xu3HU. KauecTBo 3puTenpHoi
uHGOpMalMd BO MHOTOM OIIpEAeNsieTcs YCIOBHSIMM 3pUTENbHOM paborhl. He
crnenyet 3a0bIBaTh U TO, UTO TaKUe NEMEHThl CaMOUYBCTBUS UEJIOBEKa, KaK Ha-
CTpOEHHE, CTENIEHb YTOMJIEHHS, 3aBUCAT OT OCBELUEHHS U LBETa OKPYIXKAIOLIMX
MPEAMETOB.

Hasna4yenne mpou3BOACTBEHHOTO OCBELUCHHS — OOecredeHHe HOPMANbHBIX
3PUTENBHBIX YCIOBUH IS BEINOIHEHMS COOTBETCTBYIOWIErO BHAA paboT B Mpo-
HU3BOACTBEHHOM TIOMeILEHHH. HeynoBnerBopuTenbHas OpraHU3alds CHCTEMBI
MIPOU3BOACTBEHHOTO OCBELIEHHS MOXXET IPHBECTH K IMOSIBICHHIO OMIMUOOK, A0-
MYIIEHHBIX NPHY BHIIONHEHUH MOPYYEHHBIX OIepaluii pabOTHUKOM, a Takke
HECYACTHBIX CJIydyaeB, CBA3AHHBIX C TPYNHOCTAMH B DPACIO3HABAHUU TeX MK
HHBIX TIPEAMETOB MM ONpPEJCNeHUs CTENIEHH ONACHOCTH, CBA3AHHOW ¢ o0Ociy-
XHUBaHWEM CTAHKOB, TPAHCIIOPTHBIX CPENCTB, KOHTEHHEPOB C arpecCHBHBIMU
BellecTBaMu ¥ T. 4. [1].

[ToBpexxeHUs] 3peHUsi, CBA3AHHbIE C HENOCTaTKAMH CHCTeMBbl OCBEIeHUS,
SIBIISIFOTCSL, K COXAJIGHUIO, YacThIM siBneHueM. bnaromaps cliocoGHOCTH 3peHus
NpUCIIocabMUBaThCA K HEJOCTATOUHOMY OCBEIEHHIO 3TOH rpobiieMe He yaens-
10T HEOOXOUMOT0 BHUMAHUS.

Ilo TWITy HCTOYHMKA CBETa MPOM3BOACTBEHHOE OCBEILEHHe OBIBAET TpeX BUIOB
(puc. 4.1):

® ecmecmeeHHOe — VCTOUHUKOM CBETa SBISIETCS CONHLE (MpsMOd Wiu
nuddy3HO paccessHHBIN CBET HeOeCHOTo Kyrona);

® UCKYCCHMBEHHOE — UCKYCCTBEHHbIe HCTOYHUKH CBETa;

® coeMeujeHHOe — HEJJOCTATOUHOe ECTECTBEHHOE OCBEILEHHE JOIMONHASTCS
HCKYCCTBEHHBIM.

EcTecTBeHHOE OCBellleHHe UMeeT KaK IMONOKUTeNbHbIe, TAK i OTpULIaTeNb-
HBI€ CTOPOHBI.

ConneyHoe H3TyHeHHE CHIBHO BIHSET Ha KOXY, BHYTPEHHME OpraHbl U
TKaHH M, NPEeXJe BCEro, Ha LEeHTPalIbHYI0 HEPBHYIO cHcTeMy. VIHTepecHo, 4To
9TO BIUSHHAE HE OTPAHUYMBAETCS BPEMEHEM, KOTNa YENOBEK HaxOJUTCH Ha
COJIHLE, a IIPONO/DKAETCA M IIocle TOro, Kak OH YXOIMT B IIOMEIeHHEe UIIH Ha-
CTyIaeT HOYb. MemUKH Ha3BIBAIOT €0 pe(IIeKTOPHBIM.

JleficTBUE COTHEYHOIO CBETA HAUMHAETCS C BIMSAHUS Ha KOXHBIA nokpos. He-
3alMIIEHHan OfSKI0H Koxa denoBeka oTpaxaeT oT 20 go 40 % ynaBumx Ha Hee
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BHIAMMBIX M OIIMDKAMINNX K HUM IO IUTHHE BOJH HEBUIMMBIX HH(QPaKpacHbBX JTydeH
(20 % otpakaeT Koxa 3aropenoro Henoseka, a 40 % — camas Hesaropenas, 6enas
koxa). [lornowmenyas yacts (60—65 %) My4ucTOH SHEpPruM NPOHUKAET II0J BHELI-
HUH KOXXHBIH ITOKPOB U BIWsieT Ha 6onee rTyGoKue CIIOH Tena.

~ CoBMellieHHoe
OCBELlEeHIE

ViasrpadroneroBbie H HEKOTOPble HH(PAKPACHBIE IYYH OTPAXKAIOTCS KOXeit
B MEHbBIUEH CTENEeHH U CHIIbHEe MOrNIOLAI0TCS POrOBBIM, Gojiee IpyOeIM clioeM
KOMXH.

VY mopeH, [uintenbHoe BpeMs pabotaroumx ma CeBepe, B IIaxXTax, METPO
WK IIPOCTO B ropojax B cpeaHeil nonoce Poccuu, y Tex, KOTOpbie B AHEBHOE
BpeMsi HOJBIIEH YACTHIO HAXOAATCS B OMELLUEHMSX, & 110 YJIMUAM [1€pEMELIAOT-
¢S Ha TPAHCIIOpPTe, PAa3BUBAETCS COJIHEUHOE Trojlofanue. Jesio B TOM, YTO 0ObIu-
Hble OKOHHBIE CTeKsIa 3JaHul B HE3HAYUTENFHOHW CTENEHH IPONYCKAT QU3Ko-
JTOTHYECKH aKTUBHBIE YIBTpa(pHONETOBbIE JIyUH, & B ropogax Ux 1 6e3 Toro ma-
70 JOXOJHUT JI0 NOBEPXHOCTH 3eMIIH B pe3yJIbTATe 3arpA3HEHUs BO3LyXa [IBUIBIO,
JBIMOM, BBIXJIOMTHBIMH Ta3aMU.

[lpx comHEUHOM roNoaHuK KOXa CTAaHOBUTCS OJIEAHOM, XONOAHOM U BIIOH.
Ona wioxo cuabxaeTcs NMUTATENbHBIMM BELISCTBAMH W KHcJIoponoM. B neid
crnabee UPKYIUPYIOT KPOBb U JIMM(a, U3 Hee [1JI0XO BEIBOAATCS IPOAYKTHI pac-
naja — WUTaKy W HaYWHaeTcsi OTpaBlieHNe OpraHi3Ma oTpabOTaHHBIMH BELIECT-
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Bamu. Kpome Toro, KanumiApsl genatorcs Gonee JJOMKUMY, B CBS3U C YeM yBe-
JTMYMBAETCS CKIIOHHOCTD K KPOBOMIHUSHUSM.

VY Tex, KTO HWCIBITHIBAET COJIHEYHOE roNIoflaHue, IPOUCXosT OoNe3HEeHHbIE,
HENpuATHbIE MeTaMOp( 036!, 3aTparuBaoLIMe Kak chepy MCUXUKY, TaK 1 $U3U-
yeckoe coctosnue. [lpexne Bcero, NOABISIOTCS HApYLIEHMs AESTENbHOCTH
HEPBHON CHCTEMBI: yXyAILIAIOTCS [TaMATh ¥ COH, YCHIMBAeTCs BO30YAMMOCTb Y
OJHUX U 6e3y4acTHOCTH, 3aTOPMOKEHHOCTh y Apyrux. C yxXyAuleHHeM Kajlb-
1MeBOro obMeHa (MOSIBICHHEM 3aTpyAHEHHUH TP YCBOGHUH ITHILEBOrO KabIHs
u dhocdopa, KOTOpbie MPONOIIKAIOT BBIBOAUTHCS U3 OpPraHHU3Ma, a clefoBaTellb-
HO, HacTyrnaeT oOefHEeHHe TKaHe#l 3TUMH HeoOXOIUMBIMHU BelllecTBaMM) HauH-
HAIOT YCHWJIEHHO paspyliaThest 3yObl, yBENUHUMBAeTCs JIOMKOCTh kxocreid. Ilpu
JUTATENBHOM COJIHEYHOM TOJIOJAHHH CHIDKAIOTCS YMCTBEHHBIE CIIOCOOHOCTH M
paloTOCIOCOOHOCTL, O4YeHb OBICTPO HACTYIIAIOT YTOMIIGHME M pasfipaKeHue,
yMEHbINAeTCsA MOABMKHOCTD, YXyAMAKTCs BO3MOXHOCTH OOpBOLI ¢ Ionajgaro-
UMK B OPraHW3M MHKpoGaMmu (CHIDKaeTcsis WMMyHHTeT). UeNoBeK, HCIBITHI-
BAIOLMH CONHEYHOE ToJofaHue, Jaue 3a0oJeBaeT NPOCTYIOHBIMH K APYTHMU
HH(EKINOHHEIMK 3a00JIeBaHUIMHM, W OOJE3Hb HOCHT 3aTsHKHOM Xapakrep. B
3THX ClIydasx MeNJICHHO W IJIOXO 32)KHBAIOT IepesiOMbl, IIOpe3bl M JIoOble pa-
Henus. l[losBrseTcss CKIOHHOCTH K THOMHHYKOBBIM 3a00JIEBAHMAM Yy TeX, KTO
paHbllle 3TUM He CTpajall, a TAKXe yXyAIIaeTcs TeueHHe XPOHUYECKUX 3a0ore-
BaHUH y TeX, KTO MX YX€ UMeeT, TsDKelee NPOTEKalT BOCIANUTENbHbIE IPO-
LIECCBI, YTO CBS3aHHO C MNOBBILICHUEM IIPOHHLAEMOCTH CTEHOK COCYIOB, YCHIIM-
BaeTca CKJIOHHOCTB K oTexam [1].

VYuuThIBas CTENeHb OIATOTBOPHOTO BIMSHUS €CTECTBEHHOIO CBETAa Ha Opra-
HHM3M 4eloBeKa, TUMHeHa Tpyda TpebyeT MakcUMaabHOro HCIOJh30BaHUS ecTe-
CTBEHHOro ocBeuleHHs. OHO He yCTpauBaeTCs TONBKO TaM, L€ STO IPOTHBOIO-
Ka3aHO TEeXHOJIOTUYECKUMH YCIOBUSMU NPOU3BOACTBA, HAIPUMeEp, TPH XpaHe-
HUHM CBETOYYBCTBHUTEJIBHBIX XUMHKATOB U H3JCIHU.

Tlo KOHCTPYKTMBHOMY MCIIOJHEHHMIO €CTECTBEHHOE OCBELLUEHHUE TNoapazfie-
JISFOT Ha CNeAYyIolINe:

¢ OOKOBOE, OCYLIECTBISEMOE Yepe3 OKOHHBbIE MPOEeMBbl OLHO- WK ABYCTO-
ponHee (puc. 4.2, a, 6);

e BepxHee, KOT/la CBET JIPOHUKAET B IIOMELICHUE Yepe3 aspalliOHHbIEC MIIN
3€HUTHBIE (POHAPH, ITPOEMBI B IEPEKPHITUIX (puc. 4.2, B);

e KOMOMHMpPOBaHHOE, KO A K BEPXHEMY OCBELIEeHHI0 A00aBsieTcsi GOKOBOE
(puc. 4.2, ).

Haubonee 5>ddexkTHBHO KOMOMHUPOBAaHHOE eCTECTBEHHOE OCBellIeHue,
obecneunBatoliee Golee paBHOMEPHOE paclpejiesieHie OCBELIEHHOCTH BHYTpPHU
IPOU3BOJCTBEHHOTO ITOMELUCHHUS.

K coxaneHuo, Ipyd €CTECTBEHHOM OCBElIEHHH OCBELIEHHOCTH CHJIBHO H3-
MeHSETCs B TeUEHHE CYTOK, JUIUTENBHOCTh CBETOBOIO JHS 3aBUCUT OT BPEMEHH
roza, OCBELIEHHOCTh MEHSETCS ITPY U3MEHEHUH NOTOJIHBIX YCJIO0BUH, BO3MOXHO
TeHeoOpa3oBaHUe UITH OCNEIIIEHUE TIPH IPKOM CBeETE.
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a)
)
B) r)

Puc. 4.2. Bunapl ecTecTBEHHOr0 OCBELICHHUA B 3aBUCHUMO-
CTH OT KOHCTPYKTHBHOI'O MCIIOTHEHUS

HckyceTBeHHOE OcBellleHHe 103BONSEeT YCTPAaHUTh MEPEYUCIICHHbIE BBILIE
HEJIOCTaTKH €CTECTBEHHOI'O OCBEIEHUs ¥ 00eCeuUuTh ONTHMANBHBIH CBETOBOMH
pexMM.

HckyccTBeHHOE OCBelleHYE TTOAPAa3eNsIeTCs Ha ClIeIyONIHe BUJIBI:
pabouee;
aBapuitHoe;

OXPaHHOE;
JIeXypHOE.

Pabouee oceewjenue sBnsiercs oOA3aTENBHBIM A BCeX NMOMeELIeHHH, 37a-
HUH, a TaKXKe Y4aCTKOB OTKpPBITHIX NpocTparcTB. OHO CIy UT AN obecriedeHus
HOPMAJIBHBIX YCIOBUH paboThl, IpoXoaa ToAeH, Mpoe3aa TpaHCIopTa.

Asapuiinoe oceewjenue pa3fenseTcs, B CBOK Odepelb, Ha OcBellleHHe 0e30-
MIACHOCTH U 3BaKyaLOHHOE.

Ocsewjenue bezonacnocmu NpeqycCMaTPHUBAIOT B TeX Cllyd4asiX, KOrga oOT-
KIIIOYEeHHEe pado4ero OCBELIEHHS U CBS3aHHOE ¢ 3TUM HapylleHUe oOciy KrBa-
HuUs 00OpYJOBaHUS U MEXAHH3MOB MOXET BBI3BaTh:

® B3DEIB, I0XKAp, OTPABIICHUE NIOAEH;

e IMTENbHOE HapyIIEHHe TEXHOJOIHHECKOro Npolecca;

e HapyuleHHe paboThl TaKUX OOBEKTOB, KaK JeKTPHYECKUEe CTAHLMM, Y3JIbl
paauo- ¥ TEeJEBU3VOHHBIX Nepefay M CBA3U, AUCIeTHEPCKUE MyHKTHI, HACOCHBIE
YCTaHOBKH BOAOCHAOXEHHUS, KaHANH3alKWM U TeIIo(HKaNK, YCTAHOBKY BEHTH-
JSIUUU ¥ KOHAMIIHOHUPOBAHUS BO3NyXa I/l IPOHU3BOACTBEHHBIX ITOMELIEHHH, B
KOTOpPBIX HEJOMYyCTHMO IpeKpalleHie paboT U T.11.;

® HapyleHHe pexHMa AETCKUX YYpexJeHUH He3aBUCHMO OT 4Yucia Haxo-
OSIIUXCS B HUX JAeTel.
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BeaxyayuonHoe oceeujerue B IOMEIEHUIX UM MECTax NPOBeAeHUsT paGoT
BHE 3JJaHUH ClefyeT Npeay CMaTPHBAaTh:

e B MeCTaX OMNACHBIX AJIS [IPOXOJA MIONEH;

® B IpOXOAaxX M Ha JECTHHULAX, CIy)XalluX AN dBakyaluu Joaeit (ecnu
YICII0 3BaKyHpyeMBIX Oonee S50 yenosex),

® II0 OCHOBHBIM IPOXOAaM HMPOU3BOJCTBEHHBIX TNOMELUCHUH, B KOTOPEBIX
paborator 6oree 50 yenosek;

® Ha JECTHUYHBIX KIETKaX XHUIBIX 3JaHUH BRICOTOH 6 3Taxkei u Gonee;

® B IIPOU3BOACTBEHHBIX IOMELIEHHUAX 0e3 eCTECTBEHHOrO CBETAa U T.I1.

HcTounukH cBeTa aBapUHHOIO OCBEILEHMS MOrYT BKIIKOYATBCA OIHOBpE-
MEHHO €O CBETHNIBHUKAMH OCHOBHOTO OCBELIEHMS U IIOCTOSHHO [OPETh MW
BKJIIOYATHCS aBTOMATHYECKU TONBKO MPU NpeKpaleHUH NUTaHMs HOPMAaIbHOTO
OCBEILIEHHS.

Oxpannoe oceewjenue (IPU  OTCYTCTBHU CHELMANBHBIX TEXHHYECKAX
CPEACTB OXpaHbl) NpeAyCMaTpUBaeTCS BAOJIbL IPAHUL TEPPHTOPUH, OXPAHAEMBIX
B HOYHOE BpeMS.

Hexcyproe oceewyenue nperycMaTpuBaeTcsl ANl OCBEINEHMS [IOMEILEHUN B
HepaGouee Bpems. Ilpu HEOOXOAMMOCTH YacTh CBETHIBHUKOB pabouero wiu
aBapUHHOTO OCBEIICHUS MOXKET HCIIONh30BATHCS IS JEXKYPHOTO OCBELICHU.

HckyccTBEeHHOE OCBEIIEHHE II0 KOHCTPYKTMBHOMY MCIIONHEHHIO MOXET
OBITH ABYX BUJIOB!

e ofulee;

® KOMOWHHpPOBaHHOE.

OO61ee ocBellieHNe — OCBEIIEHME, IPH KOTOPOM CBETHIIBHUKH pa3sMelatoTcs
B BepxHeill 30He nomereHnsl, CBETHIBHHUKHN MOTYT ObITH PacloiOXeHb! paBHO-
MepHO (obliee paBHOMEpHOE OCBelleHue, puc. 4.4, a) UIH NPUMEHHTETBHO K
pacroyioXeHHIo 06opyIoBaHus WK pabounx MecT (oO1ee TOKanu30BaHHOE OC-
BellleHue, puc. 4.4, 0).

KoMm6uHMpOBaHHOE OCBEILEeHHE — OCBELICHME, IIPH KOTOPOM K 00IIeMy I0-
OaBsieTCS MECTHOE, KOHLIEHTPUPYIOLLEE CBETOBOM MOTOK HENOCPEACTBEHHO Ha
pabounx Mectax (puc. 4.5). Q0no mecmHoe ocseuene NPUMEHAMb Helb3A!

CylLiecTBYIOT TakXe CIleLHaIbHble BUABl MCKYCCTBEHHOTO OCBELIEHMS, Ha-
npuMep, GaKTEPUIIMOHOE U IPUTEMHOE. DPHUTEMHBIE JIaMIbl IIPUMEHSIOT IJis
o6nyyeHus MIONER ¢ LEAb0 BOCIONHEHHS CONHEUHONW HENOCTATOYHOCTH B Ce-
BEPHBIX pErMoHax U cpefHeit monoce (pu OTCYTCTBMM HIIM HEOCTAaTKe ecTecT-
BEHHOI'0 CBeTa Ha padoueM MecTe, HalpuMep, LIaxXThl, MeTPO U T.1.).

BakrepuliHbIe JaMIIbl IPUMEHSIOT JJIs NOJABNEHHUS XHU3HEASSTeNbHOCTH
NaTOr€HHBIX MHKPOOPraHU3MOB, B TOM HMCIIE ¥ OTBETCTBEHHBIX 33 pacrpocTpa-
HEHHe BO3JYLIHO-KaNeJbHbIM ITyT€M ONacHBIX HH(EKHUOHHBIX 3a00neBaHMii,
TaKdX Kak TyOepkyses, AudTepus, KOpb, TPUII, Oocra ¥ Ap., U UCIONb3YIOT B
[IPOM3BOACTBEHHBIX IIOMEILEHMAX, a TakkKe Ul obe33apakKMBaHMs NHUTBEBOH
BOJBI, IPOJYKTOB MUTAHUS H T.IL
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Puc. 4.4. Bunbl HCKYCCTBEHHOI'O ODIIEr0 OCBEINEHMS
a) oblee paBHOMEPHOE OCBELUEHHE;
0) o01nee TOKATH30BAHHOE OCBEEHUE

Puc. 4.5. KoMOUHUpPOBaHHOE UCKYCCTBEHHOE OCBEIICHHE
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CoBMellIeHHOE OCBELLEHHE — OCBELIEHUE, [IPH KOTOPOM B CBETJIOE BpEMS Cy-
TOK OJHOBPEMEHHO MCIIONB3YETCS €CTECTBEHHBIH M UCKYCCTBEHHBIH cBeT. [lpu
3TOM HENOCTaTOYHOE II0 YCJIOBHUSM 3pUTEIHHON pabOTBl €CTECTBEHHOE OCBe-
LIIEHHEe MOCTOSTHHO JONONHSAETCS HCKYCCTBEHHBIM OCBEILIEHUEM.

CoBMEIEHHOE OCBEILEHHE MOXET IPUMEHSTHCH, Halpumep, AJAS MHOIOo-
STAXKHBIX 30aHUH OOJIBIION MIMPHHB], OAHOITAKHBIX MHOIOIPOIETHRIX 3NaHU# ¢
nponeTaMu GOJIbIION HIMPHHBI U T. 1.

Ycnoeun 3pumenvnozo kompopma na pabouem mecme

1. Vposenv oceewennocmu Ha pabouem mecme OONdCeH COOMEEMCMEO-
gamb xapakmepy 8vInoaHsemol pabomer. ODBIMHO, YeM CIOXHee 3pUTeNbHast
paboTa, TeM Bblllle JOIKEH OBITH CpeHUH YPOBEHb OCBEILEHHOCTH. TeM He Me-
Hee, Ype3MEPHO BBICOKasi OCBEIICHHOCTh pabodel 30HbI MOXET YTOMIISATh rlasa.

2. Pasromepnoe pacnpedenerue 0CEEUEHHOCMYU HA paboYUX NOBEPXHOCHAX
U 8 NPEOENax OKPYICAIOUe20 NPOCMPAHCMEa. DTO YCIOBUE CBSI3AHHO C TEM, UTO
IIOCTOSIHHOE NepeMelleHHe B HepaBHOMEPHO OCBELIGHHBIX 30HAX MPUBOJHT K
YTOMIIGHUIO OPTaHOB 3PEHUs, KPOME TOTO, Ha alanTaluio K Pe3KOMY M3MeHe-
HUIO OCBEILEHHOCTH Ti1azy TpebyeTcss HEKOTOpoe BpeMsl, B Te4YeHHE KOTOpOro
YeJOBeK He MOXET BUAETH OKpYyXaoliee NPOCTPAHCTBO U CBOEBPEMEHHO pea-
[HpOBaTh HAa BO3MOXHBIE OMAcHble cuTyaluy. I1o 3TOH npudrHe OHO MECTHOe
OCBEIlIEHHE HEe IPUMEHSAETCS.

3. Omcymcmeue pesxux meHell Ha paboueii nosepxHocmu. Pe3kue TeHH
CO3Jal0T HEPaBHOMEPHOE pacIpesielIeHHe OCBEIIIEHHOCTH B I10JIe 3PEeHHs, UCKa-
KAIOT POPMY NPEAMETOB U UX pazMepbl. OcOOEHHYI0 ONACHOCTH IPEACTABIAIOT
JBIDKYIIMECS TEHHU, Ne30PHEHTUPYIOIKE HeloBeka B IIPOCTPAHCTBE U CIOCO0-
CTBYIOLIME BOZHUKHOBEHUIO TPaBMOOIIACHBIX CHTYALIUH.

4. B none 3penus 0ONJICHbI OMCYMCIMBO8AMb NPAMASL U OMPAdICEHHAA be-
cxocmu. IlpsiMast 6I€CKOCTb MOSIBISETCS, €CINH UCTOYHUK CBETa HAXOMUTCS He-
NIOCPECTBEHHO B IIOJIE 3PEHHS, OTPa)KeHHasl, — ECJI UCTOYHHUK [TOTNafaeT B 1o
3peHHs, OTPaXasCh B 3€PKAbHBIX ¥ IIOTUPOBAHHBIX NOBEpXHOCTAX. [losBnenue
MPSMOH UK OTPAKEHHOH OIECKOCTH B IOJE 3pEHMS MOXKET HNPUBECTHU K Bpe-
MEHHOMY OCNEIICHUIO PpaboTHHKA.

5. Beruuuna oceewjennocmu OonxcHa 6blmb NOCHOAHHOU 60 6pemeHuU.
[Tynbcanust OCBEILICHHOCTH OKa3blBaeT HeOJIaronpHsTHOE BIMSHME, KaK Ha Op-
raHbl 3peHUS, TaK U Ha LIEHTPAJIbHYIO HEPBHYIO CUCTEMY HeJIoBeKa, KpOMe TOro,
B psifie CIly4aeB MOXET IIPUBECTH K OYEHb OIIACHOMY SIBIICHHUIO: CTpoboCcKomuye-
ckoMy 3(dexTy (Bpaurarolpecss MPeAMETH! MOTYT Ka3aTbCs HErOABMXHBIMU
1160 BpalarolUMUCA B 0OpaTHYIO CTOpOHY ). Ilynbcalivs OCBEILEHHOCTH Hallle
BCEro BO3HMKAET IIPM UCIIOIB30BAHHH B KAayecTBE MCTOYHHKOB CBETA raszopas-
PSLAHBIX JIaMIT, KOTOpPEIE B CETH NepeMeHHoro Toka (50 I'Iy) 3aroparorcst ¥ racHyT
100 pa3 B cexynay (IpH nepexoje TOKa uepes HOMb).
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6. Hanpasnennocmos ceemogo20 nomoka Ha pabouyio no8epxXHOCMb O0ANCHA
Obime onmumManbHol, YToObl 06ECIIeYUTh PACCMOTPEHHE BHYTPEHHHX INMOBEPX-
HOCTeH u3/ienyii, OeHUTH peNbe(HOCTh NOBEPXHOCTEH U T. II.

7. Cnedyem gvibupame He0OX00UMbIT CHEKMPANbHLIL COCMAE ceema NHO0
[Uist obecTiedyeHus IpaBHILHOHN LBeTONepeauy, JH00 [UIst yCHIeHUs [[BETOBBIX
KOHTpPAacTOB.

8. OceemumensrHas YCMaHoBKa 00nxCHA Gbimb Ge38pedHol U be30nacHol 8
npoyecce axcnayamayuy. BeIOOp THIIA OCBETUTENBHON YCTAaHOBKH IOJIXKEH OIl-
peaensiThcs YCIOBHUAMM 3KCITyaTaluu. Tax, Hanpumep, Ans 3KCIUlyaTaluu B
YCIIOBUSX MOBBIIIEHHON BAKHOCTH JOJIXKHBI UCIIONB30BATLC CBETUINBHUKY CO-
OTBETCTBYIOLIETO BIArO3allUIIEHHOrO HCTIOJHEHHS U T. A. Y cTaHOBKH OaKTepH-
IIJHOTO OCBEIIEHUS MOTYT NPEACTaBNIATH ONACHOCTH UL JIOASH, M NpU uX
IKCIUTYaTalliM M YCTaHOBKe HEOOXOUMO COOITIOAATE MePhI IIPEIOCTOPOSKHOCTH.

4.2. HopMupoBaHMe NapaMeTpPOB NPOH3BOACTBEHHOI0 OCBeIlleHUS

HopMaTHBHBIMH TOKYMEHTAMH SIBISIOTCS CTPOUTENbHBIE HOPMBI U MpaBHIa
CHull 23-05-95" «EcTecTBeHHOE ¥ HCKYCCTBEHHOE OCBellleHue» [2] U canuTap-
Hele npaBuna ¥ HopMmbl CanlluH 2.2.1/2.1.1.1278-03 «[‘uruenudeckue tpeGo-
BaHUS K €CTECTBEHHOMY, HCKYCCTBEHHOMY U COBMEIICHHOMY OCBELLEHHIO XKH-
TIBIX U OOLIECTBEHHBIX 30aHui» [3].

Hopmupoeauue napamempoe eCImeCmeeHH020 oceejeHun

HenocTosHCTBO €CTECTBEHHOIO OCBELIeHHs BO BPEMEHHM, €ro 3aBUCHUMOCTH
OT IOTOJHEIX YCJIOBMH BbI3BATU HEOOXOAUMOCTH BBEJICHUS OTBJICUSHHOU eIu-
HHULBl M3MEPEHUS e€CTECTBEHHOH OCBEIIEHHOCTH, MO3TOMY HOPMHPYEMBIM Ia-
pPaMeTpoM eCTECTBEHHOT'O OCBELLEHUS SBIIETCS KO3 P uyuenm ecmecmeenHoii
oceeujennocmu (KEO).

KEO (e) — 3TO OTHOILIEHHE €CTeCTBEHHOH OCBEILEeHHOCTH, CO3/1aBaeMoil B
HEKOTOPOH TOYKe 3aJaHHOH IIOCKOCTH BHYTPM IIOMEIEHHMsS CBeTOM Heba (He-
MOCPEACTBEHHBIM HIIM TOC/E OTPAKEHHUH), K OJHOBPEMEHHOMY 3HAYEHUIO Ha-
PYXHOU TOpPU3OHTANIBHOH OCBEIIEHHOCTH, CO3/1aBaeMOl CBETOM MOJIHOCTBIO OT-
KpBITOTO HEOOCBOAA U BhIpaXKaeTcs B MPOLEHTaX

E
e=—B4 .100%,
Hap
rae EBH — 3HadeHHe eCTEeCTBEHHOH OCBECLICHHOCTHU BHYTpH TIOMEIICHUA, JIK;
EHap — 3Ha4YeHUue €CTEeCTBEHHOH OCBCIHICHHOCTH BHE ITOMCINCHUSA, JIK.

* B CHull 23-05-95 BHeceno usmenenne Ne 1, yTBepxaeHHOe moctaHosnendeM [occrpos
Poccun ot 29 mas 2003 1. Ne 44,
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Ilpu nopmupoBanuu KEO yuuTeiBaeTcs cTeleHb OOECIEYEHHOCTH €CTECT-
BEHHBIM CBETOM, 3aBUCSILas OT reorpadudeckoro nonoxenus odwexra. Jns
3TOTO0 BBOAMTCS CIELMaNbHBINA NONpaBOUYHBIA Koa(h¢humesT my. Toraa 3xaue-
Husg KEO ey cnenyer onpenensts 0o hopmyne

€y =€y My,

rae N — HoMep IpyInbl 06eCHeUeHHOCTH eCTECTBEHHBIM CBETOM Mo Tabn. 4.1;
ey — HopMaTuBHOoe 3HadeHue KEO; my — ko3(HUIIHEeHT cBETOBOrO KIKMMara Mo
Tabin. 4.2.
Pacyer ecTeCTBEHHOIO OCBELIEHWS IIOMEILEHUH NMpPOM3BOAUTCS O3 yuera
Mebenu 1 Apyrux 3aTEMHSIOIUX IPEAMETOB.
Tabsnuna 4.1
['pynnsl aAMMHUCTPAaTUBHBIX palOHOB
[0 pecypcaM CBETOBOTO KJIMMaTa

Homep

rpynnsi AIMUHHMCTpATHBHBIH paiioH

MockoBckas, CmoneHckas, Bnagumupckas, Kanysxckas, Tynbckas,
Pazanckas, Huxeropoackas, CeepjuioBckas, [lepmckasi, UensaOun-
ckast, Kypranckas, HoBocubupcxkas, Kemeposckas obnactu, Mopgo-
1 Bud, Yysawmmus, Yamyptus, Bamkoprocran, Tatapcran, Kpacrosp-
cKuil Kkpaii (ceBepHee 63° c.ur.), Pecnybnuka Caxa (SIkytus) (cesep-
Hee 63° c.u1.), YykoTckuid Hall. OKpyr, XabapoBCcKui kpail (ceBepHee
55° c.).
bpsuckas, Kypckad, Opnosckas, benroponckas, Boponexckas, Jlu-
neukas, TambOoBckasi, Ilensenckas, Camapckasi, YIbsSHOBCKaf,
Openbyprekasi, CapatoBckasi, Bonrorpaackas o6nactu, Pecnybnuka
Komu, KaGapnuuo-Bankapckas Pecnybnuka, Cesepo-OceTHHckas
2 Pecnybnuka, YeueHnckas Pecnybnuka, MHrymickas PecnyOnuka,
Xantel-MaHCHHCKHH Hall. okpyr, Anrtalickuit xpa#t, KpacHospckuii
Kpait (toxzee 63° c.au.), Pecnybiuka Caxa (Slkytus) (roxuee 63°
c.u1.), Pecnybmaka TyBa, Bypstckas PecnyGnuka, YuTUHCKas 00-
_ nacTh, XabapoBckui kpai (roxuee 55° c.m.), MaragaHckas o0mn.
‘ Kanunuurpaackas, Ilckosckas, Hosropoackas, Teepckas, SIpocnas-
ckas, MBanoBckas, Jlennurpanckas, Bonoroackasi, KocTpomckas,

3 Kuposckast obnactu, Kapensckas Pecrmybauka, Smano-Hewnenxuit
Hal. okpyr, Heneuxuit Hau. oxpyr |
[ 4 Apxanrenbckasi, Mypmanckas obnactu
Kanmsiukas Pecny6nuka, PocroBckas, AcTpaxanckas obnacrty, '
5 CraBpomnonbekuii kpa#, Jlarectanckas PecnyGnuka, AMypckas 00-
nacthk, [lpumopckuil kpai
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Tabnuua 4.2
3HaueHus Ko3(pPUILHMEeHTa CBeTOBOIO KIuMara

| OpuenTanus Koa¢¢uuueHT CBETOBOro KiIuMaTa My
CBETOBBIX
CaeTOBBIE poOeMOoB Homep rpynnst
IPOEMBI MO CTOpPOHAM aAMUHUCTPATUBHBIX
TOPH30HTA pakoHOB
1 2 3 4 5
C 1 0,9 1,1 1,2 08 |
B HapyKHBIX CB,C3 1 0,9 1,1 1,2 0,8
CTeHax 371aHui 3,B ! 0.9 L1 L1 0,8
IOB, 103 1 0,85 1 1,1 0,8
10 1 0,85 1 1,1 0,75
B npsimoyrouns- C-10 1 0,9 1,1 1,2 0,75
HBIX CB-1O3
U TpaneuueBu - I0OB-C3 ! 0.9 1,2 1,2 0,7
HBIX (hOHapIX B-3 1 0,9 1,1 1,2 0,7
B donapsx Tuna C 109 | 12 | 12 07
«len»
B 3eHUTHBIX ¢o- N 1 0.9 12 1.2 0,75
| Hapsix ,

IIpumeuanus: C — cerepHoe; CB — cesepo-BocTouHoe; C3 — cesepo-
3anagHoe; B — BocrouHoe; 3 — 3anagnoe; C-1O — ceBep-tor; B-3 — BocTok-3amnan;
IO — roxnoe; OB — roro-soctounoe; X003 — roro-3anagyoe.

Hopmupoaanue napamMempoe UCKyCCHEEHHO20 OCBEU{eHUA

CornacHo CHull 23-05-95* HopMupyeMbIMH TapaMeTpaMK UCKYCCTBEHHOTO
OCBEIIEHUS SABISIOTCS:

¢ OCBeINeHHOCTH pabouell nosepxHocTH E, mK;

¢ [0Ka3arenb OCIEIUICHHOCTH P, OIEeHUBaeTICs B OTHOCHTENILHBIX €IHHH-
Hax,

o ko3thdULKEHT nyascauuny ocBelieHHocTd Ky, %.

Ocsewgennocme padoueii nO8ePXHOCMU — TNIOTHOCTD CBETOBOTO [IOTOKA Ha
OCBEL@eMO¥ UM [IOBEPXHOCTH:

1 M2

S
rae @ — IIOTHOCTh CBETOBOIO MOTOKA, JIOMEH, JIM; S — MIIolIaAb MOBEPXHOCTH,
o 2
OCBEILIAEMOM CBETOBBIM [TOTOKOM, M”.

(1)[1 HM}= [1 JIFOKC, J'[K],
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B xauecTBe HOPMATMBHOI BEIMYHHBI OCBEILEHHOCTH 34A€TCi €€ MHHH-
MallbHOE 3HAa4YeHHe, [IPH KOTOPOM BBINOJNHEHUE ONpeesieHHON paboThl He Bpe-
AUT 3peHuro paboTHMKa. Eni, 3agaeTcsa s Hanbomnee TEMHOro y4yacTka pado-
yel mopepxHocTH. OHa yCTaHaBIHMBAETCA IO XapaKTEPUCTUKE 3pHUTENBHOM pa-
OOTBI, KOTOpas OIpelessieTcss 3PUTEIbHBIM HaNpsIKEHHEM IpPH BBINOJHEHHH
JaHHOH padoTHI.

Bceero BelmenstoT 8 paspsaoB 3puTensHbIX paboT. [lepBhle mecTh paspsanos
(oT paboT o4eHb BBICOKON TOUYHOCTH A0 IPyOBIX 3pHTENBHBIX paboT) knaccudu-
LUPYIOTCS B 3aBMCUMOCTH OT HAMMEHBIIEr0 pa3Mepa OOBEKTa pa3iuveHus
(TONMMHA METKM Ha MKane npubopa, caMasi TOHKast TWHUSL YepTeXa, TPellnHa B
U3IETUH U T.II.), KOHTpacTa o0BeKTa pasiudeHus ¢ GHoHOM (Malklif, CpeaHuH,
OO0IBILIOH) U XapaKTepUCTHKHU (oHa (CBETIIbIN, cpeanuil 1 TeMHBIH). VII paspsan
yCTaHaBIMBaeT TpeOOBaHUS AN paboT CO CBETAUIMMUCS MaTephalaMu ¥ H3ae-
MsIMU B TOpAYMX Liexax, VIII — ans obiero HabnroaeHns 3a XoA0M paborT.

Ilokazamens ocnenieHHOCMU — KPUTEPUH OLIGHKH CIENSIIero AeHCTBUS
OCBETUTENILHOH yCTaHOBKH, ONpeieNIieMbli BhIpaXKeHUEeM

P=(S-1)-1000,
rae S — ko3 HUIUEHT OCNEeNIEHHOCTH, paBHBIN OTHOILIEHHIO IOPOTOBBIX Pa3HO-
CTell SIPKOCTH LpPH HANMYMK M OTCYTCTBHUH CIEMAILIMX MCTOUHHKOB B IONE 3pe-
HH4. B IpON3BOJCTBEHHBIX ITOMEIEHUSX I0KA3aTellb OCNENIEHHOCTH He HOJ-
xeH npespiiatek 20...40 eaqMHUI B 3aBUCUMOCTH OT paspsifia 3puTesIbHOH pabo-
TBL

[lpu ocBelEHNH IPOU3BOACTBEHHBIX OMEIIEHUH ra3opa3spsIHbIMH JTaMIla-
MM, MTHTAeMbIMU IEePEMEHHBIM TOKOM MpOMBIIIIeHHoH yacToTsl (50 ['1), orpa-
HUUMBaeTcs ryOuHa MyIbCALMK OCBEILIEHHOCTH.

Koadpuyuenm nyavcayuu océeujennocmu — KpUTEPUH OLEHKH OTHOCHU-
TenbHOH INyOHHBI KoneOaHHH OCBEIIEHHOCTH B pe3ylbTaTe H3MEHEHUSA BO Bpe-
MEHH CBETOBOTO IOTOKA I'a30pa3psiHBIX JIaMI IIPU MUTAHUH HUX [EPEMEHHBIM
TOKOM, BbIpaxaromuiics gopmynoi

n = EMZ];CE EMHH . 100% s
cp

rae Eyace 4 Eyuy — COOTBETCTBEHHO MAaKCHMaNbHOE ¥ MUHUMANBHOE 3HAYEHUS
OCBEILIEHHOCTH 3a TEpuoj ee Konebanus, nk; E, — cpeanee snayenue ocse-
IIIEHHOCTH 32 3TOT K€ NEPHOL, JIK.

Beauunna ko3(duurenTa mynscaliy B 3aBUCUMOCTH OT CHCTEMbl OCBELLIE-
HMS ¥ XapakTepa BhINOJHAEMOM paboThl He nomkHa npeseimate 10...20 % (npu
paboTax, CBSI3aHHBIX ¢ HaOJrofeHHeM 3a BueoTepMuHanaMu OBM, Ky — He 6o-

nee 5 %).

K
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CanlTuH 2.2.1/2.1.1.1278-03 comepxuT TpeOGOBaHUs K eCTECTBEHHOMY, HC-
KYCCTBEHHOMY M COBMEIUEHHOMY OCBELUIEHHIO XKHUIBIX ¥ OOIIECTBEHHBIX 30aHUH
B 3aBMCHMOCTH OT Ha3HadeHus nomelleHus. HopMupyeMsle 11oKa3zaTesld OCBe-
INEHUS HEKOTOPBIX IIOMelIeHHH OOILIEeCTBeHHbIX 30aHUi IpeiCcTaBlieHbl B
Tabin. 4.3.

CornacHo 3TOMY JOKYMEHTY AOINONHUTENbHBIM ITapaMeTpOM HCKYCCTBEHHO-
ro OCBELIeHUS I [OMELIeHUH 0OLIeCTBeHHBIX 30aHUU SABJISETCS NoKa3aTeab
nuckompopra M — KpuTepuil OUeHKH JucKOM(OpPTHOH OIEeCKOCTH, BLI3BIBAIO-
11el HeNPUATHEIE OLIYIUEHHUS IIPH HEPABHOMEPHOM paclpeeleHUul ApKocTeld B
oI 3pEHUS; OLICHUBAETCS B OTHOCHTENBHBIX €NUHALAX.

[Toka3zaTens AuckoM@opTa onpenensercs Gopmyion

0,5
_ Lo

M= _
(PeLq’azf '

rae L. — SpxocTh 6ecKoro UCTOYHHKA, /M o — yIioBoi pasmep Gieckoro
HCTOYHHKA, CTEDP; (Pp — MHIAEKC MO3MUHHM OJECKOTrO HMCTOYHMKA OTHOCHUTEIHHO
NAHUK 3peHust; Ly, — APKOCTE aflanTalus, K/m-.

Ilpu MpoexkTHpOBaHUH OCBETHTEIBHBIX YCTAHOBOK NOKa3aTenb JAUCKoMGop-
Ta pacCUUTBIBAETCS UHXEHEPHBIM METOJOM, IPU 3TOM HEOOXOAHMO 3HATh Clie-
JIyIOIIHE XapaKTEPHCTUKU CBETUIIBHHKOB!

® CBETOBOJH IIOTOK B HIXHeH nonycdepe;

® TIOJIHBIH CBETOBOM NOTOK;

e KIIJI cBeTHIBHHKE,

® IJOLLAAb BBIXOJHOI'O OTBEPCTHS CBETHIIBHUKA.

B 3aBUCHMMOCTH OT Ha3HaueHHs NOMEUEHHMS ToKa3zarenb AuckoMdopra B
pacyeTHON TOYKE, PacloNIOKEHHOH Ha LEHTPaIbHOH OCH CTEHBI MOMEIeHMUS,
NEPIEeHUKYIAPHOH IHHUK CBETHIIBHUKOB, Ha BBICOTE 1,5 M OT nona He JOIKeH
npesbilath 15...90 enunuy. Ilokazatens nuckoM@opTa He periaMeHTUHpyeTcs
JUISL TOMELUEHHH, [UIMHA KOTOPBIX HE IPEBBIILAET ABOHHON BBICOTHl YCTAaHOBKU
CBETH/ILHUKOB HaJ IIOJIOM.
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4.3. UcTOMHHKH HCKYCCTBEHHOI'O OCBeLIEHH S

Hcemounukom uckyccmeennoz0 céema HasbBIBaeTCs yCTPOUCTBO, NpefHa-
3HAYEHHOE JIS MpeBpalleHst KaKkoro-nubo BUAa YHEPrUM B ONTHUECKOE H3NY-
JeHue.

B Hacrosiee BpeMs CBETOTEXHUYECKasi IPOMBILIIEHHOCTD BbIyCKaeT IIH-
povaRIIMi acCOPTHMEHT UCTOUYHHKOB CBETa OTIHYAIOIINKCSA [10 CBOUM XapakTe-
PUCTHKaM, KOTOpPbIE NEeNSTCS Ha ABe OOJNBLIME TPYTIILI:

® JaMIibl HAaKAIWBaHUS;

® rasopa3psiIHBIC TaMIbL.

ITpunuumn neiCTBUS J1aMP HAKAIUGAHUA OCHOBAaH Ha CIIOCOOHOCTHM packa-
JIEHHON HUTH U3 TYTONUIABKOIO MeTalna (Boib(paMa) B HHEPTHOM rase UIH Ba-
KyyMe HW3JIydaTh BHOUMBIH cBeT. LVIHepTHbIH ra3 MpensIcTBYET HCIAPEHHIO
BOJb(paMa U yMeHbLIaeT IoTeMHeHue Koynobl. JIaMIbl UMEIOT pa3iHuHble (op-
MBI KONObI, Urparollye yalle Bcero AeKOPAaTUBHYO Poib. JIaMIbl HaKalHBaHUS
GBIBAIOT IPO3PAYHBIMH, MATOBBIMH H UMEOT TAKKE IIHPOKYIO LIBETOBYIO TaMMy
(6enble, KpacHbIe, CUHUE, 3€TEHBIE, XXeNThle Ko10b). OHM BEITYCKAIOTCH B LLIMPO-
KOM Juana3zoHe MorHoctei (ot 15 xo 1500 Br).

Jlammibl HakanuBaHus, u3o0perenHsle B 1872 r. AH. JloabiruHbIM U ycoBep-
wencreoBanuble B 1879 1. T.A. DIHCOHOM, 10 CHX NOp SBIAIOTCH Hauboee Impo-
KO pacnpocTpaHeHHbIMH UCTOYHMKaMH cBeTa. OHM 001anatoT pAaoM LOCTOMHCTB:
UX MOYHO HETIOCPEICTBEHHO BKJIFOYATh B CETHh C HAIIPSIKEHHEM, PAaBHBIM paboue-
My HaNpsKEHHIO JaMIbl, OHM IIPOCTHl B HM3TOTOBJICHMH, [NELIEBBI, KOMIAKTHEI,
NPAKTHUYECKY HE 3aBUCAT OT YCIOBHMH OKpYXKarolel cpefibl, UMEIOT HEe3HaYUTEb-
HBI} [TepUON pa3ropaHus, CBETOBOH [TOTOK K KOHILY CPOKa CIIy OBl CHH)KAeTCs He-
3HaUUTENbHO. B naMnax HakanuBaHUsS YMEHBIIEHUE CHIIBI CBeTa O0eCIedHBaeTCs
MPOCTBIM YMEHBLICHHEM HanpsbkeHus. Bonbthpamosas HuTh (puc. 4.7) npencTas-
nseT coO0M KOMIAKTHBIH NCTOYHUK CBETa, KOTOPBIHU JIerko (oxycupyercs pediek-
TOpamMK U NUH3aMH. Bce 3T0 06neryaeT UCIIONB30BAHUE JIaMIl HaKanWuBaHUS TaM,
rae Tpebyercs ynpaBleHHe CBETOBEIM II0TOKOM (OCBELLEHHE CLeHbI, BUTPHH, KOH-
(hepen-3a0B U T. 11.).

OnHaKO 3TH JIaMITbl UMEIOT PSUI CYLLECTBEHHBIX HENOCTATKOB:

e Hu3Ky1o s3koHoMuuHOCTE (KI1/ 3...5 %);

® HI3KyIO cBeTOBYIO oTAady (7...20 mv/Br);

¢ OJHOPOIHBIN CIEKTPalbHBIM cocTaB cBeTa (IpeobnalaHue >KENTOH U Kpac-
HOJ yacTeil crieKTpa IpM HEJOCTAaTKE CHHEH U (PHOJETOBOH IO CPaBHEHMIO C eCTe-
CTBEHHBIM CBETOM);

® HEpALMOHAIEHOE paclipe/ie/leHHE CBETOBOrO II0TOKA [yl OONBIIMHCTRA JIaMIl,
41O TpebyeT MPUMEHEHH OCBETUTENBHON apMaTyphl (CBETUIIBHHUKOB);

e Mayeli cpok cayx0sl (o1 1 000 mo 3 000 u).
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, CreknsaHag xonda

| Bonb¢pamoBas HUTb

™~ MonubaeHoBEIe AepKaTesId HUTH HaKaja

Toxob

Konrakt

Puc. 4.7. YcTpoicTBO NaMIIbl HaKalUBAHUS

Tanozennvie namner Haxanuearnua (puc. 4.8). IIpuHin neficTBus Tako xe, Kak
M y OOBIMHBIX JIaMIT HaKalTuBaHMs (CBeUeHHe BOJML(PPaMOBOH HHUTH), HO B KoJbe Ha-
XOJAUTCS TallOTeHHbIH ra3 (6poM win Hon), KOHTPOIUPYIOUMH HcTapeHHe BONbh-
pama. Konba ranoreHHoit nammbl W3rOTaBIHBAETCS, KaK IPaBUIIO, U3 KBapLIEBOTO
CTeKIa, TaK Kak TpedyeTcs NojepkaHue MUHUMANTBHOM TeMIleparypbl CTEHKH KO-
651 taMnbl Ha ypoBHe 250 °C. 310 HEoOXOAMMO ISl TOTO, YTOOLI ranous, Bonsppa-
Ma OCTaBaJICA B ra3000pa3HOM COCTOSIHUM M HE OCXIAICS Ha CTeHKax jamMmbl Y
OOJIBILIMHCTRA TAJIONEHHBIX JIaMIl CPOK CTy»KOBl BBILE, YeM y aHATOTUUYHBIX JaMIl
HaKaJIMBaHUs, HUTh paboTaeT mpu Gonee BEICOKOM TemriepaType, H3Tyyas 6onee Ge-
JBIH 1BeTa. 3TH JIaMIIbl HCIIONB3YIOTCS TaM, Iie TpeOytoTest Manbiil pasMep UCTOU-
HUKa CBETa, BbICOKAs! HAIIPaBJIEHHOCTH CBETOBOTO MOTOKA M BO3MOXHOCTbH YIIPaB-
JITh HHTEHCUBHOCTBHIO CBETOBOI'O [IOTOKA.

I"anorennrle nNaMbl MOTYT NUTaThes HanpsokeHueMm 220 u 12 B (puc. 4.8).
Hu3koBONBTHBIE TajIOreHHBIE JIAaMITBl M3HAYaNbHO IpefHa3Hadaluch As Jda-
CKOIIOB ¥ KHHOMPOEKIMOHHBIX anmapatoB. [Ipu HanpsxeHuu 12 B HUTH TO# xe
MOIIHOCTH, 9yTo U Ipu 220 B cTaHOBHUTCS MeHbllle K Tonie. bonpinas macca HY-
TH [103BOJSET BHLAEPKUBATL Oosiee BRICOKYIO pabouyro TemMneparypy U odecle-
yyBaeT OOJIBLIYI0 CBETOBYIO OTAAYY, OOJIBIIHKA CpoK cryx6bi. [TlockosbKy BbI-
coxas TeMIepaTypa UCTOYHMKa CBETA BpEIHA JJIs IJIEHKH B KHHOMNPOEKIMOH-
HBIX annapaTax U AHAIpOoeKTopax, pa3paboTaH clelUaibHBIA TUIT pedrexTopa,
KOTOPBIA OTPaXaeT TOJIBKO BUIMMOE H3ITyUueHUe, NO3BOJSLS UHPPAKpACHOMY H3-
Ny49eHuro (Temny) yXOoAUTh Yepes 3aJHIO0 YacThb JIAMIIBL.
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Puc. 4.8. "'anorennslie namMnsI:
a — HanpsbkeHue nutadus 220 B; 6 — HanpsokeHde nuTanus 12 B

B cazopazpaoubix ucmounuxkax céema H3yvdeHue OITHYECKOTO JHAa30Ha
BO3HUKAET B Pe3yJIbTaTe ra30BOTO paspsla B aTMocdepe MHEPTHBLIX ra3oB, ra-
POB METaJUIOB U UX cMeceit [S].

[To cpaBHEHMIO ¢ NaMnaMM HaKadWBaHUS [a30pas3psiiHbiE NAMITBl UMEIOT Pk
NIPeUMYIIECTB!

ey HUX OoJee BeICOKas cBeToBas oTAaya (Do 40 nM/Bt) u Oonee BHICOKUM
KII (0 7 %);

eGonbui cpok cnyx0sl (10-12 TeIC. W), a y JNaMn BBICOKOIO JaBlIeHUS
o 15 ThIC. U;

®OTHOCUTEJIIbHO HU3Kas sAPKOCTh CaMOI'0 HCTOYHUKA CBETA, YTO HE BLI3bIBACT
OCJICIITICHHUA;

®CIIEKTP H3JTYYEHHS MOXET PeryjMpoBaThCs 3a CUeT HCIOJb30BaHHUS pas-
JTHYHBIX JFOMHUHO(QOPOB U MOXET ObITh NPUONKEH K CIIEKTPY €CTECTBEHHOIO
CBeTa.

HecMoTpst Ha psii OYEBMIHBIX NPEMMYILECTB ra3opa3psiHble HMCTOUHHKH
cBeTa He CBOOOJHB! M OT HEKOTOPHIX HEAOCTATKOB:

¢ razopaspsiHble HCTOYHHKH CBETa HE MOTYT HENOCPEICTBEHHO MPUCOEIU-
HATBCA K DJIEKTPUUYECKOH] CeTH, B CXeMY UX MOIKIIOUYEHMs 0043aTeIbHO BXOAUT
nyckoperynupyromuil annapat (ITPA);
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¢ [TPA umeeT B CBOEM cocTaBe OaTaCTHOE CONPOTHUBIEHHE B BUIE JPOCCENs
| ABISIETCS HCTOYHUKOM LTyMa,

® IS 3a)XHTaHHSA razopa3psaHoi NaMnsl TpedyeTcs HeKOoTopoe BpeMs (OT S ¢
10 3...10 mun);

® CBETOBOH ITOTOK JAMIIBI K KOHILY CPOKa CITYXOBbI CYIIECTBEHHO CHIDKACTCS U
Y bCUDPYET;

® /i1 HEKOTOPBIX BHJIOB ra3zopaspsaHbIX JaMIl (JHOMUHECLEHTHBIX) CYILeCT-
BYIOT OIPaHMYEHHS [0 TeMIlepaType OKpYyKaromei cpensl (NpH TeMIeparypax,
omm3kux K 0 °C, OHU 32KUTar0OTCs HEHATEIKHO);

® [IOCKOJIbKY B a30paspsiiHBIX JamIiaX COLEPXKHTCS PTyTh (Bewecrso l-ro
KJacca ONACHOCTH), TO TIOC/Ie OKOHYaHHS CpoKa CIy>KObl HeoOXoauMa ux crelw-
anpHas yTUnu3anus (rnepepaboTka UK 3aXOPOHEHHE);

® ra3opaspsIHbIE IaMIIbl B CETH NEPEMEHBOro TOKa 3aroparores U racHyt 100
pa3 B cekyHnxy. Ecnu He NpHHATE cCHENMANBHLIX MEP, TO 3TO MOXET, BO-TIEPBELIX,
BBI3BIBATE JOTONHUTENBHOS 3PUTENBHOE YTOMIICHHE U, BO-BTODBIX, IIPUBECTH K
O4YeHb OIIACHOMY SBJIEHHIO — cTpobockonuydeckoMy 3¢hgexTy (Bpallarolluecs
MPEeIMEThl MOIYT Ka3aThesl HENOABIDKHBIMHU MO0 BpAILAIOIIMMUCA B OOpaTHYIO
cTopoHy). [liist yCTpaHEHHUs! 3TOrO ABISHUS NIPUXOJUTCS IIPUMEHSTE CIICLHANbHEIE
CXEMB! BKITIOYEHUS JIaMIT ¥ IPHHUMATE Mepbl, MPEOTBPAIIAKOUINE CTPOOOCKOIU-
YecKui 3dexT.

Cnoco6sl yMEHBIIEHHS! TyNIbCAlH OCBEIEHHOCTH Ha paboueidl NOBepXHOCTH
CIEAYIOLIHE.

1. 1 cnonp3oBaHue TpexhaszHoi cxeMbl BKITFOUEHHS Tamil (puc. 4.9).

Y YN

LYY Y
LYY

i R R R

Puc. 4.9. TpexdazHas cxeMa BKIIOYESHHS ra30pa3psaHbIX JTaMIl

CBeTOBBIE TOTOKH JlaMIl, IMMATACMBbIX pPasHbIMU (i)a3aMH, CYMMUPYIOTCS B KaX-
JBIA MOMEHT BpEMEHHU B OTACIIBHBIX TOYKaX INPOCTPaHCTBaA, 9TO CHMIKACT ITyJIbCa-
Uy OOLIEr0 CBETOBOIC IMOTOKA. HpH TakoM IOAKIHOYUYCHHHU HeOoOX0IUMO cTpe-
MHUTECS K TOMY, YTOOB! OCBELIIEHHOCTE B KAX IO TOUKE CO3/IaBaIaCh HE MEHEe YyeM
OT ABYX-TPEX JIaMII.
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2. B ogHoda3Hoit ceTH NpH UCHONB30BAHWM ABYXJIaMIOBOTO CBETHJIbHHKA
YMEHBLICHHE ITyJIbCALUH JOCTUIAeTCsl BKIFOYEHHEM B LIeb OAHOM JTaMIIbl TOJIBEKO
Zipocces, a B Lenb ApyroH — Apoccens U kKoHaeHcaTopa. [lapameTrps! npoccenei U
KOHJeHcaTopa nogOuparoTcs TakuM o0pa3oM, YToObl 00eCHEUHTh CABUT TOKOB B
LIeTISX JIaMIT OTHOCHUTENBHO NpyT apyTra Ha 120° (puc. 4.10).

UCBTH

_®__rvvx— 1 1, 120° I,
_®__rW\_| |___ 9
Puc. 4.10. IByxsiaMnoBast cxeMa BKIIOUEHHUS [a30pa3psasbIX JIaMil

CyMMapHBIH CBETOBOH IIOTOK ABYX JIaMII B 3TOM ClIy4ae HUKOTAa He OyaeT pa-
BEH HYJIO, a KONebIeTcst BOKPYT HEKOTOPOTO CPEIAHErO YPOBHS C YACTOTOH MEHb-
el, 4eM [Ipy ONUHOYHOM Jlamne.

[lpu cpaBHUTENHHO HEGOJHIIOM KOAHUYECTBE JIaMII B OCBETHUTENBHOHN ycTa-
HOBKE 3TUM METOJaM CBOHCTBEHHBI TaKXKe CleAyIOLHe HEAOCTATKH: YCIOXKHe-
HUE IIPOSKTUPOBAHUS M MOHTAKA OCBETUTENBHBIX YCTAHOBOK, HEIOCTATOYHO
BBICOKAsS, HaAEXHOCTh, TAK KaK BBIXOJA M3 CTPOA YACTH JlaMIl MOXET YBENWdH-
BaTh MyJIbCAlMIO OCBELIEHHOCTH Ha OTHENIBHBIX y4yacTkax pabouell MoBepXHO-
cTd. Ecii B MHOTONIaMITOBBIX OCBETUTENBHBIX YCTaHOBKAX YHOA&TCsA JOCTATOYHO
YCHELIHO HERTPall30BaTh MyNECALMI0 OCBEIUEHHOCTH, TO B Cllydae HCIOJb30-
BaHHs OJHOJIAMIIOBOI'O UCTOYHMKA CBETa 3Ta IpodieMa ocTaéTes, Kak NpaBuilo,
HepelEHHo. Hanmpumep, 11 MECTHOTO OCBEIIECHHUS XKelaTeleH OJHOIaMIIOBRI
HCTOYHMK CBeTa Kak Hanbolee HaaEXHBIA, SKOHOMHUYHBIH U KOMIIAKTHEIH,

ITpakTika 3KCITyaTaluMH OCBETHUTENIBHBIX YCTAHOBOK Ha OCHOBE ra3opas-
PAOHBIX JIaMII [TOKa3aia, 4TO METOAB! CHIDKEHHS MYJIbCAllHd OCBEIIEHHOCTH Ha
pabouell MOBEpXHOCTH NPH NOMOIIM pac(a3supoBKH CBETHIBHUKOB UM NpHUMe-
HEHHSI CXEMbI C OTCTAIOLIMM U OINEPEKaroINM TOKOM He o0ecnednBaroT A0Myc-
TUMBIX 3Ha4yeHUH Kod(dduuMeHTa Nyabcalluy ISl TOYHBIX paboT U INpH 3KC-
nnyaraiuyd [I9BM.

IIpakTHuecky Beerja 4acTh JIaMIl B TAKUX OCBETUTENBHBIX CHCTEMax TOPHT
HecTaOUIILHO MM HEUCHpPaBHA, YTO TIPMBOAUT K 3HAUMTEIBHOMY yBEIHYESHUIO
K B 60oNbLIMHCTBE TOYEK paboueil 30HbI.

3. YBenpdeHHe HacTOTHI MUTAIOLIETO HANpPSDKEHMsl. JTOT crnocod sBIseTrcs
HaubOonee > GheKTUBHBIM, INOCKONBKY MNPEeXyCMaTpHBACT CHIDKEHME ITyJBCALMH
CBETOBOI'O NOTOKA HCTOYHUKA cBeTa. | Ipu yactote nutanus 6onee 400 'y ucuesa-
€T MyJIbCcalusl, TaK KaK B KONOe JIaMIIb! BO3HUKAET MOCTOSHHBIM OOBEMHBIN 3apsiy,
KOTOpBIA He McyezaeT NMpH Iepexoie ToKa 4epes HoJlb U 00eclieynBaeT MOCTOSH-
CTBO CBETOBOTO IIOTOKA.

93



B nacrosuiee BpeMst BMECTO TpaauLMOHHBIX [TPA, UMEIOIIMX B CBOEM COCTABE
faJUlacTHOE CONPOTUBIEHNUE B BUAE JpOCcens, lienecoobpa3Ho HUCIIONb30BaTh Bbl-
cokoyacToTHbIe «anekTpoHHble» [TPA (OITPA), koTopble 00ecreurBaroT IOMHOE
OTCYTCTBHE ITyJIbCALlMU CBETOBOTO notoka. Kpome Toro, npumerenune JITPA no-
3BOJISIET YBEJIMYHTH CBETOBYIO OTHAYY M CPOK ClyKOBI razopasps/HbIX JlamIl Ha
10-15 %. I'azopa3psiiHble JaMIIbl OBIBAIOT ABYX OCHOBHBIX THIIOB: JIaMITbl HH3KO-
ro aaBieHus (JIIOMMHECLIEHTHBIE) U JIaMITbl BEICOKOTO AaBJICHHUS.

Jhromunecyenmuas namna TIpeACTaBiseT coOOH 3aMasHHYIO ¢ IBYX CTOPOH
CTEKIISIHHYIO TPYOKY, Ha BHYTPEHHIOI [TOBEPXHOCTH KOTOPOH HaHeCeH CIIOH JIro-
MHHO(O-pa — BeIlEecTBa, CBETALIErocs noj AeHCTBUEM YIBTPadHOIETOBBIX JIy-
yeft. B Topue! TpyOKH BIAsHBI ABa NEKTPoAa. Bo3gyx w3 TpyOKyM yaateH, u BMe-
CTO HEero BBEJEHH! HEOOJBILOE KONUYECTRO aproHa U KaIid PTYTH, KoTopas Ipu
paboTe NaMIlbl IpeBpallaeTcs B rnap (aproH odnerdaer Co3JaHue NEeKTPUIECKO-
ro paspsna). [IpunosxeHHOE K 3NEKTPOAaM JIaMIThl IepeMeHHOe HallpspKEHUe BbI-
3bIBAET MEKTPUUECKHH paspsa MEXIY MEeKTPoAaMU JHOMHHECLIEHTHOM J1aMITbl U
NPOXOXKJEHUE TOKA B NapaX PTYTH M aplOHa, HalOJHAIOIIMX TpyOKy. Dnek-
TPOJ, ¢ KOTOPOTO IIPOUCXOJAT BBIAEIEHYE [I0TOKA JIEKTPOHOB, Ha3blBaeTCs Ka-
TOJOM.

Omuccus (UcIycKaHue) 3JeKTPOHOB B JIOMUHECLICHTHOR NaMIle NPOUCXOLUT
IpY Harpepe Karoja JO AOCTaTOYHO BBICOKOH TemIlepaTyphbl M MO3TOMY Ha3bIBa-
€Tcs TEPMOINEKTPOHHOU. BesuurHa TepMO3IEKTPOHHOM SMUCCHH 3aBUCHT OT TEM-
neparypbl, MaTepuana 1 (HopMbl IIOBEpXHOCTH kKaToaa. KaTon usrorosnsercs u3
BOJIb(PaMOBOM HHTH, CBEPHYTOIH B HeGONbIIyIO cniipais. Cnvpansb IOKpBITa yI-
JIEKUCIIBIMU COMSIMU Oapysl M CTPOHLUS, IIPEBpAIlAIOIIUMUCS B Ipolecce oOpa-
00TKM B Tak HasblBaeMbll oxcua. OxcuaHas IUIEHKa, TOKPBIBAIOIAS 3JIEKTPOL,
YBENUUUBAET CHOCODHOCTD M3ITYYEHHS BNIEKTPOHOB U obnerdaer 3aKuraHue Jam-
16! [1pH Oosiee HU3KOM HaIPSHKEHMH.

[TpoMBIILIIEHHOCTHIO BBITYCKAIOTCS JTFOMUHECIIEHTHBIS JIaMITbl OOLIEero Ha3Ha-
YeHust MOLIHOCTHIO 4, 6, 8, 10, 13, 15, 20, 30, 40, 65, 80, 125, 150 u 200 Br. Jlam-
Nel MOIIHOCTBIO OT 15 mo 80 BT BhIIycKaroTcsi cepuHHO B COOTBETCTBUM C
T'OCT 6825-74. OcTanbHble JIAMITBl H3TOTOBILIHOTCA HEOONBIIMMA MAPTHAMU 110
COOTBETCTBYIOIIUM TEXHHYECKUM YCIIOBHSM.

Ilo 1BETHOCTH H3ITy4aeMOro CBETOBOI'O IIOTOKA BBIITyCKAKOTCA JIaMIIbl [ITH OC-
HOBHBIX THUIIOB: JlaMIlbl AHeBHoro cgera — JIJI; Genoro ceera — JIb; xonomaHo-
Oernoro ceera — JIXb; Temno-6enoro ceera — JITH; nHeBHOro ceera C ymydlleH-
Ho# Beronepepadeit — JIJL, a Taoke JIXBL u JITBL], n3 KOTOpHIX NOCIEeHIE
NperMyLIeCTBEHHO NpefHAa3HAYeHb! IS JKUIBIX MoMelneHuil. Kpome Bblmeyxa-
3aHHBIX, BBITYCKAIOTCH [IBETHBIE JIaMIBI (KpacHble, PO30BEIE, XKENThIS, 3€NeHbIE U
romy0sle), KOTOpble IPUMEHSIOTCS U1 JEKOPATUBHOIO U TeaTpanbHOrO OCBeLie-
Hust. TTo gopMe TpyOKH-KONIOBI MMEETCS HECKONBKO Pa3HOBHAHOCTEH JaMIl: Mps-
MonuHeitnsle, [1-06pa3nsle, xonsuesble, U-o0paszHsle u ap. HanbGonsinee pacnpo-
CTpaHEeHHUE MONYHHIH NPIMOIUHEHHEIE JaMIIbl.
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OpnHo#t U3 pa3sHOBUAHOCTEH JIOMHHECIIEHTHBIX NlaMIl OOIIero Ha3sHaYeHWUs sB-
JSIIOTCS pedIeKTOPHBIE JIaMIlbl. B 0603HaueHUH MapKMpPOBKH J1aMIt BBOAUTCYH Oy-
kBa P. B aTux namnax no cnos nmomMuHodopa Ha OOJBIIYIO YacThk BHYTPEHHEH I10-
BEPXHOCTH TPYOKH HAHOCHUTCS CJIOM XOpOIIO OTpakaroilero cBeT nopolika. He
MIOKPBITOH Tak¥MM ITOPOLIKOM OCTaeTCsl TONBKO Mnojioca BAoNb TpyOxu. CeeToBoit
[IOTOK JTaMITBl HAIIPABIISIETCS OTPa)KalOLUM CJI0EM 4Yepe3 3Ty nosiocy. OCHOBHBIM
NPEUMYLLECTBOM PeUIEKTOPHBIX JaMIl SBSETCS TO, YTO OHU MOTYT HCHOJB30-
BaTbCA B CBETHJIBHHKax 0€3 oTpaxareled, Tak Kak OTPaXaroLMi cIoi urpaer
ponb orpaxarens. OcoOeHHO BBIFOJHO NPHUMEHEHHE PedIEKTOPHBIX JlaMIl B II0-
MELIEHUAX C BBICOKUM YPOBHEM [bUIH, TaK KaK MbUIb OCENAET [VIaBHBIM 00pa3oM
Ha BEPXHEH MOBEPXHOCTH JlaMIilbl, a CBET IIPOXOAHUT BHU3 4depe3 CBOOOAHYIO OT
IBUTA [IOBEPXHOCTb.

Komnaxmmuete aromunecyenmuoie nramnvl (KJIJI) (puc. 4.11). Ilo npurnuny
CBOETO AEHCTBUS MPAKTHYECKH HE OTIHYAIOTCSH OT OOBIYHBIX JTIIOMUHECLIEHTHBIX
(anexTpuyecKkuil paspaa reHepupyeT yiasTpadHONET, KOTOPBIH, B CBOIO OYepes,
3acTaBiseT CBETUTHCS JIOMHHOQOP), IO3TOMY CBETOBas OTAaua U CPOK CIIyXObl
KJIJI umeroT Te ke mpeuMylilecTBa repes JIaMIaMH HaKaTuBaHUs, YTO U Y JItO-
MHHECLIEHTHBIX J1aMII.

Puc. 4.11. KoMmaxTHbIe JIFOMUHECLIEHTHBIE
JlaMIbl

KJUT nmm xak uX MHOTAa Ha3bIBAOT «3HeprocOeperaromyey jaMIibl sBH-
JMCh PEe3yNbTaTOM YCOBEPUICHCTBOBAHMS BCEX TEXHMKO-IKOHOMHUECKUX Xapak-
TEPUCTHK Ta30pa3psAHBIX JIaMIT, YTO NPUBENO K YCTPAHEHHIO THITHYHBIX HEN0C-
TATKOB JIaMIl HaKalnWBaHUS U TIOMHUHECIEHTHBIX JIaMIl [P OJHOBPEMEHHOM CO-
XPaHEHHH U Pa3BUTHH HX JOCTOUHCTB.

Ilpexxzae Bcero, CeHMaTNCTaM yAaloch YMEHBIINTE pasMeps! Jamn. Hosble
TEXHOJIOTHYECKHE BO3MOMHOCTH I[TO3BOJMIH YMEHBIUMTH JUaMeTp TPYOKH 10
7 MM, U, H30THYB €€ ABaX/(bl MK TPHIKIBI, [OJYUHTh KOMIIAKTHYIO KOHCTPYK-
o (oM. puc. 4.11). YMeHbIIeHHe rabapuToB NO3BOJIMIIO COKPATUTH TIPUMEHe-
HHe pTyTH Gonee yem B 10 pa3 (mo 2-3 wmr), a B amansramusix KJIJI prytu B
YHUCTOM BHIE HEeT BooOLIe, OHa HaXOAUTCA B CBA3aHHOM COCTOSHHH.
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IToxxapo- 1 B3pBIBOGE30MIACHOCTE, & TAKXKE 3allUTa OT MOPaXKEHHUs roTpeduTe-
TS NEKTPHYECKUM TOKOM BO3DOC/IH Ha TMOPSIAOK, KPOME TOr0, KauecTBEHHbIe
KJIJI, xak npaBHNO, MMEIOT 3aIMTYy IIpH IMOBPEXACHHH H3Ty4alowiero Ooka,
TpaBMOOE30IacHble HEH3BIEKaeMble HOKOIH U Psl APYTHX YCOBEPILEHCTBOBAHHM.

VYmensiuenne radbaputos KJIJI nossonnno npumensaTs ux Kak B OTAeJbHOH
OCBETHTENBHOH YCTaHOBKe, TaK M OIS NpPAMOI 3aMEHBl JaMIl HaKalWBaHUS B
CBETHJIPHMKAX CO CTAaHAApPTHBIMH aTPOHAMH, PACCUUTAHHBIMH Ha HCIOJNB30Ba-
HHe pe3p00BOro LIOKONS.

[Mopasnsrowee donpumucTBo KJIJI ocHatens: 3ITPA, KoTophle 3HAYHTENb-
HO HEepPro3KOHOMMYHEH, YeM TpaguLHOHHBIE deKTpoMarHuTHele [IPA, Tak xak
NOTEPH MOLIHOCTH B Oannacte He MPOMCXOAUT, U, KPOME TOro, rapaHTHUPYIOT
[PaKTHYECKH MFHOBEHHOE BKIIIOYESHHE JIAMIIBIL.

Crneyuansuvie momuHecyenmusie aamnol. KpoMe onmycaHHBIX BBIILE OCBETU-
TEBHBIX JIIOMUHECLIEHTHBIX JIaMIl, BBIIIyCcKalOTCsl GaKkTepULIMHbIE H I3PUTEMHEIE
TIaMIIBL.

BaxmepuyuoHvie namnel SBIAIOTCS UCTOYHHKOM KOPOTKOBOJHOBOIO YNbTpa-
(bHOEeTOBOro0 H3MyYeHWs, YHHUYTOXawollero Oakrepuy, 00e33apa)KUBarOLIEro
(CTEepUNU3YIOLIET0) BO3LYX [OMEIEHUH, BOAy, NMILEBbIE IPOXYKThI, Tapy Ha
NUUIEBBIX NPEATIPUATUSAX U IIP.

B oriv4yMe OT OCBETUTENIBHBIX NIOMHUHECLEHTHBIX JIaMIl, ¥ KOTOPBIX CTEKIO
TpyOKHU U JIOMHHOGOpP He NPOITYyCKAIOT yNbTpadHoneToBble Ny4H, B OaKTepHL -
HBIX JamIlaX TPYOKHM M3TOTOBILIOTCSA U3 CIEIHANBEHOTO YBMOJNEBOTO CTEKJa, XO0-
pOLIO MIPOIYCKAIOLIEro yIbTpadrOoneToBoe UTyHeHHe ¢ KOPOTKOH BOIHOM. bak-
TepULIUIHbIE 1aMITbl HE MOKPHIBAIOTCS JIIOMHHOG(OPOM. [IpOMBIIINIEHHOCTHIO BbI-
myckaroTes Gaxkrepuuuansle naMnsl tana JAb15, AB30-1 u JIb60 (xyroesie Gak-
TepULHUIHBIE) MOIIHOCTBIO COOTBETCTBeHHO 15, 30 u 60 BT, HanpsokeHue Ha
namrax 55, 100 u 103 B u cpennss npomomxutensHocTh ropenus 2000, 3000 n
5000 u.

Opumemnvle n1amner IBISIOTCS UCTOYHUKOM YNbTPahHONETOBOIO M3y YCHHS
M HCHONB3YIOTCS ISt KOMIIEHCAMM yabTpaduoneToBoi HegoctaTogHocTH. OT-
JTHYHTEIBHBIMUA OCOOEHHOCTIMH 3PUTEMHBIX JIaMIl ABJISIOTCS COPT CTEKNA U CO-
cTaB JroMuHOMoOpa. st 3pUTEeMHBIX NaMI MPHMEHSeTCS YBHOAEBOE CTEKIIO,
XOpollo Mponyckarollee yiabTpaduoieroBoe U3IydeHHe, HO ¢ Ooslee NIMHHON
BOITHOH, YeM B OaKTEepHLMAHBIX JIaMIlaX, ¥ CO CHELMaNbHO NOAOOPaHHBIM JItO-
MuHodopom. Takoit roMUHOGOp npeobpazyeT H3Ny4eHUe PTYTHOTO paspsiaa B
yIbTpadHONEeTOBOE H3NMYYEeHHE ¢ COOTBETCTBYIOINMM AMANa3OHOM JUIMH BOJH,
YTO COOTBETCTBYET HENOCTAIOMIEMY OCEHBIO M 3UMOH ynbTpadHOIETOBOMY H3-
ny4yeruto Connua. CBoe Ha3BaHUE BTH JAMITBl NTOJYYHIH MO TOMY JEHCTBHIO,
KOTOpPO€ OHM OKa3bIBAIOT Ha KOXKY YEJIOBEKAa: BBI3BIBAIOT €€ NOKPACHEHHE, 3a-
rap-aputeMy. Takue amMIbl OPUMEHSIOT B YCTaHOBKaX JUIL HMCKYCCTBEHHOIO
YIBTPa(QHONETOBOrO O0ITydeHUs MoAeH M JXUBOTHBIX C O3JOPOBMTENLHOH Ie-
JIBIO.
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ITpoMBINIEHHOCTBIO BBIITYCKAIOTCSl IpUTEMHBIE Jamnbl Thna JID15, JI330-1
u JISP40 momuocThio cooTBeTcTBEHHO 15, 30 U 40 BT; HanpskeHHe Ha naMmIiax
58, 108 u 103 B; cpenusis npofoskuTensHOCcTh roperusa 600, 2000 w 1500 w.
Jlamna tuna JIOP mMeer Ha BHyTpeHHeH NOBEpXHOCTU pedIeKTOPHBIN CIIOM, mo-
KpPBIBAOIIMI NPHMEPHO 2/3 IMONEepeyHOro cedeHus TPyOKH U MO3BOJISIOLIMA CKOH-
LIEHTPHPOBATh U3JTy4YEHHUE JIaMIIbl B ONIpeeSIeHHOM HanpasieHud. CBeYeHUe 3pu-
TEMHBIX JIaMIl CHHEBaTO-roryboe.

yzoevie pmymuele namnvl 8vicokozo daenenuss ([{PJI). B ornu4uue oT Jito-
MUHECLIEHTHBIX JIaMIl, TA€ AaBJICHME IapoB PTYTH COCTABISACT AOIM MUITUMET-
pOB pTyTHOTO cTONOA, B PTYTHHIX nammnax JIPJI ucronesyercs razoBblil paspsag
B IapaXx pTyTH IIpH JAABIEHUSIX, HAMHOIO IIPEBBIIAIOIINX aTMochepHoe
(puc. 4.12). Takue namIbl NOPEACTaBIAIOT cOOOH TOJICTOCTEHHYIO KBapLEBYIO
TpyOKy (ropenky) ¢ ABYMs unu Oonee DIEKTpOAaMH, BMOHTHPOBAHHYIO BO
BHEIIIHIO KOOy U3 TEPMOCTOMKOIO CTEKNId, CTEHKU KOTOPOM M3HYTPH IOKPBITHI
JHOMHHOMOpOM. BHYTpH ropeiky HaxomsTcs NO3MpOBaHHAs Kalenbka PTyTH U
ras aprod; B TOpLbI €€ BIasHbl BOJb(ppaMoBEIe 3NEKTpOabl. Aprod odyerdaer 3a-
JKUraHde paspsiia B XOJIOAHOU TpyOKe, U MOCIe 3a)KUTaHMs pa3psifia HauHHAaeTCs
NpoLece HcIiapeHus PTYTH, KOTOpas IEpeXOAUT B Iapoodpa3HOe COCTOSHHE.

6 ?
7
> :
N
7
a) — NBYyX3JEeKTpoAHAas NaMIIa;
6) — YeTBIPEeXdIEeKTPOAHAs JaMIia;
) \ \ 1 — pTyTHas kBapLeBas TpyOKa;
2 — BHeLIHAS K00a;
; 2 ¥ " 3 - momurodop;
¥ 4 — pe3p0OBOI LIOKOB;
5 H 5 5 —pabouue 31eKTpOLbI;
6 — 32KUTaIOIIME 3TEKTPOB;
13 4 4 7 —pe3ucropsl
a) 6)

Puc. 4.12. lyrosas pTyTHas NrOMHHecLeHTHAas namna tuna JPJI
€ MCIIPaBJEHHOM LIBETHOCTHIO

[pu ycTaHOBNEHMM TYT'OBOI'O pa3psna Mexay pabouuMu 3eKTPpOJAMHU ILIOT-
HOCTb M TeMIIepaTypa [1apoB PTYTH 110 AUaMeTpy TpYOKH OyXyT HEONUHAKOBEIMM:
o ocH TpyOKH Temuieparypa OyaeT MaKCHMalbHON. brarogaps 3ToMy IJIOTHOCTh
TOKa B LIEHTpe TPYOKY MaKCHMalIbHa, H Pa3psa MMeeT BH CBETALIErocs LIHypa,
PACIIONI0XEHHOTO 110 OCH TPYOKHU.
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C DoBBILIEHHEM AaBIEHMS 1apOB PTYTH MEHSeTCs XapakTep cleKTpa, U3Jy-
4aeMOro Ta30BBIM paspsaoM. UeM Bhille AaBTIeHUE, TEM OOJbIIE SPKOCTh CILIOLI-
Horo ¢oHa. B ¢BsSI3U ¢ M3MEHEHHEM CIIEKTPa U3IIyHeHHs MEHSETCs LIBETHOCTE CBE-
Ta, CO3/1aBaeMOT0 PTYTHOMH JIaMITOH OT CHHe-3eNeHOH IIPH HU3KUX JABIEHUAX [0
6elofi mpH BBICOKUX AaBlieHusX. [Ipumenenue namn JAPJI ans ocBeweHuUs oxa-
3aJI0Ch BO3MOXKHBIM B Pe3yJbTaTe IOIYYEHUs] TEMIEpaTypPOCTOUKUX JTHOMHUHO-
($opoB, PU MOMOIY KOTOPBIX YJANIOCh HCIPABHUTE [BETHOCTH M3ITy4eHUs PTYT-
Horo paspsaa. Jeno B TOM, UTO UBETHOCTh M3MYUEHUS pa3pAna B Iapax pTYTH,
JAIOIIero MHTEHCHBHEIH CBET CHHEBAaTOro OTTEHKa, AeNaeT HEeBO3MOXKHBIM
[IpaBHIILHOE BOCIPHATHE I[BETOBHIX OTTEHKOB: JHIla JTOAEH CTAaHOBATCA MEpT-
BEHHO-ONIE/THBIMM, TyGBI — CHHEBATO-CEPBIMH, KPACKM OKPYXXKAIOWIHUX TpeaMe-
TOB HCKaxaroTcs. 1JosToMy pTyTHBIE JaMmbl Oe3 JTIOMHHOGOpa CUMTAIOT
IPaKTHYECKH MaIONPUTONHBIMU AT OCBEIIEHMS JaXe B TeX Clydasx, Korjaa K
I[BETONIEpeade He MPEeNBIABISIOTCS BBHICOKME TpeOOBaHMs, HanpuUMep, IpH oc-
BelleHWd ynul. OT 3TOro HefocTaTka yAanoch M30aBHTHCH IIPU NOMOIIM JIIO-
MHHO(]OpPa, KOTOPBIH HAHOCUTCS Ha BHYTPEHHIOIO IIOBEPXHOCTH BHELIHEH KO-
651 namner JPJI. Konba ata uMeeT popmy, obecneunBaronryro Ipy paboTe am-
bl OJMHAKOBYIO TEMIIEPATYpPY BCEH MOBEPXHOCTH, MOKPBHITOH JIIOMHHOGDOPOM.
JlroMuHOGpOpP XOPOLLIO OrOIIAaeT HEBUIUMOE YIbTpadHONeTOBOE H3NyUeHHE,
poxojsllee yepes KBaplieBhle CTEHKH TPYOKH, U npeobpasyeT ero B OpaHKeBo-
KpacHOe BHAMMOE M3TY4YEHHWE, UCIPABISAA TEM CaMbIM IIBETHOCTb M3MY4YEHHUS
namnsl. IIpu 3TOM BUAEMOE M3NydeHUE PTYTHOrO paspsija JIOMUHOGOp Mod-
TH He MOTJIOLIaeT.

Jlamner tuna JPJI BeinyckaroTcs MolHocThi0 80—1000 BT, UMEIOT HOBOIB-
HO BBICOKYIO CBETOBYIO oTAady (0T 40 mo S0 nM/Br, B 3aBUCHMOCTH OT MX MOLI-
HOCTH), CpOK cIyk0sl coctasinsieT 10 7500 yacoB. PTyTHEIE nammbl BBICOKOTO
JlaBlIeHHs] UMEIOT 3HauMTeIbHOE [IPEUMYILIECTBO MO CPABHEHUIO C JIaMIIaMH Ha-
KalMBaHHUS M NIOMHUHECLIEHTHBIMU JIaMIIAMH U3-33 CIIOCOGHOCTH COCPENOTOYHUTh
3Ha4YUTENbHYIO CBETOBYIO MOIIHOCTE B HeOonbsuioM oOwséme. Jlammer JPJI Tpe-
OYIOT MOCNENOBATENLHOTO ¢ HUMU BKIItodeHuns [TPA.

ITapamerpnl okpyxatolleil cpeibl He OKa3bIBAIOT 3HAYMTENILHOTO BIIMSHUA
Ha paboty aamn JIPJI, 4To mo3BonseT UCIOABL30BATh MX IUIS YIUYHOIO OCBEllle-
HUS, TA€ APYTHE JIaMIIbl MOT'YT NIPUMMEHSThCS NHILb B CBETHIBHHKAX C TEIIOBOMH
U30JIALMER U IPH HATTMYHUH CHENHANIEHBIX CXEeM BKJIFOYESHMS.

Kn y namn JIPJI cocraBnset okono 60 %, 4TO He NO3BONASET PEKOMEH IOBAThH
UX 178 OCBEILEHHUS POU3BOACTBEHHBIX [TIOMEUIEHUH, I'/ie IPOU3BOAUTCS HaNps-
XEHHasl 3pUTeNIbHAs padoTa.

Pryraeie namner APJI BelnyckaroT ABYX MoAHGUKALMHA: IBYyX3MeKTPOI-
HEBIE U YeThIPEX3NEKTPOHbIE,
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4.4. CBeTHIBHUKH

CBeTHIBHUK COCTOUT M3 MCTOYHMKA CBETA W apMaTyphl, KOTOpas BBINONHAET
psin Gyukumi [4]:

e ofecneyuBaeT repepacrpefeeHie CBETOBOTO IOTOKA B IPOCTPAHCTBE;

® [pefOXpaHseT IVaza pabOTAOMIUX OT Ype3MEPHOH SAPKOCTH HMCTOYHHKA
CBeTa;

® [peNOXpaHAET MCTOYHHK CBETA OT 3arps3HEHHSA M MEXaHHYECKOro IO-
BpEXICHUS.

Hanbonee BaxHOH (yHKnHeHd OCBETHTENbHOW apMarypel SBISETCS Mepe-
pacrpeseNieHHe CBETOBOIO IOTOKa. Pacmpenenenwe CBETOBOro MOTOKA B IPO-
CTPAHCTBE ONpEAENsieTCs KOHCTPYKIKeH CBeTHIbHMKA. B 3aBUCHUMOCTH OT J0JIH
CBETOBOrO NOTOKA, MPUXOAALIErocs Ha HIDKHION noxychepy, CBETHILHUKA
[IOAPA3/ENAIOTCA Ha NATh KJIACCOB!

¢ npsimoro ceeta (I1), ecnu 3ta fons Gonee 80 % (puc. 4.13);

e npeumytiecTBeHHo nipsmoro (III), ecnu sta pons 60...80 %;

e paccesHHoro (P), ecu aTa nons 40...60 % (puc. 4.13);

e qnpeuMyliecTBeHHO oTpaxxenHoro (I10), eciu s1a nons 20...40 %;

o orpaxensoro (O), ecnu ata nons meree 20 % (puc. 4.13).

11 P O

Puc. 4.13. Buapl CBETMIILHHKOB B 3aBUCUMOCTH OT ZOJIU CBETOBOI'O
[IOTOKA, IPUXOAALLEHCS Ha HUKHIOIO nIonychepy

BoiGop TeX MM MHBIX CBETHJIBHHKOB [0 CBETOPACIPEASIEHUK) 38BUCUT OT
XapakTepa BBIIOIHAEMBIX B NOMEIIEHHH paboT, BO3MOXKHOCTH 3allblIeHuUs, 3a-
Ipsi3HeHs BO3AYLIHOH Cpenbl, OTpaxaTelbHOM criocoGHOCTH MOBEpXHOCTEH B
nomelneHny. Harmpumep, CBETUIBHMKU PACCESHHOIO M OTPAXKEHHOTO CBETa
OPUMEHSIOTCS B TAKUX TIOMELIEHUsX, Iie TpeOyeTcs Oospliuasi paBHOMEPHOCTD
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OCBELLEHMs, KOTAa HEOOXOMUMO CMSTUUTE PE3KOCTH TeHed Wiy GIUKOB Ha IO~
BEPXHOCTSIX € BONBIIHM OTPAKEHHEM U T. [I.

Crenens 3alUMThI 183 paGoTAOLMX CBETHIBHUKOM OT Hpe3MepHOH spKo-
CTH HCTOYHHUKA CBETA XAPAKTEPUIYET 3AUWUMHbLIN V20N CECMUNbHUKA O
(puc. 4.14).

(94

Puc. 4.14. 3amuTHRIA yToa CBeTUILHHKA

JIr000#l CBETUJIBHHK XapakTepu3yeT KodGh(HLUEeHT MoNe3Horo AeicTBus
(KIT) — 3T0 oTHOILIEeHHe (HaKTHUYECKOTNO CBETOBOTO MMOTOKA CBETHJIBHHUKA K CBE-
TOBOMY IIOTOKY MCTOYHUKA.

CBeTUNIbHUKY KNacCH(PULHPYIOTCS TAKXKe M0 CTENEHH 3alUThl OT IBUTH, BO-
J(bl, B3pBIBA, [10 CIIOCO0Y YyCTAaHOBKH, 3JeXTpousossauuu. Ha puc. 4.15 npuBenex
oOLMH BHI MIBUIEBNAT03aLIUIIIEHHOTO CBETUIBHHKA.

Puc. 4.15. ITemeBnaro3anMiueHHbl i
CBETUNBHUK

Ha puc. 4.16 npencraBneH CBEeTUIBHUK aBapuiHOro ocserlenus. OH Ipen-
HasHaueH mAns obeclieueHHs OCBEUICHUS B Cllydae MCYE3HOBEHUS! WM 3Hauu-
TENBHOTO TMAaJCHHs HaNpsXKeHUs B CeTH. FICTOYHMKOM 3HEpruM SBASETCS KH-
CJIOTHO-CBHHLIOBBIH aKKyMYJISITOP €MKOCTBIO 4 A-4, a HCTOYHHKOM CBETa — JBE
He3aBUCUMBIE JHHelNHbple ¢ioopecleHTHeie Jamnsl TS5 mowmnocTeio 8 BT. B
cirydae aBapuu (DIIOOpEecLieHTHas JlamIla aBTOMaTHUYECKH ¢ NOMOIUBIO COeu-
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HEHHO} CO CBETHJIBHHKOM 3JIEKTPOHHOH CHCTEMB] NEepEeKIIFoYaeTcs Ha MUTaHHe
OT aKKyMyJsTOpa.
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Puc. 4.16. CBeTUIbHUK aBApUHHOTO OCBEILICHHS

[lpuMmeHenne mepekmtoyaTens IMO3BOIET BKIIOYUTH ONHY (IIIOOPECLEHT-
Hy0 Jlamiy (BpeMsi CB€YEHHs OKOJIO 8 4), 1Be (BpeMsl CBEUEHHSA OKONO 4 ¥) MU
BOOOIIE BHIKIMIOYHTL UX. CBETHIBHUK MOXHO NMOABECHUTE K TIOTONKY WIIH MOH-
THpPOBAaTh Ha CTEHE.

KoHTpoJibHbIe BONPOCH! K I1aBe 4

Kaxye Buabl Npou3BOACTBEHHOIO OCBELeHs Brl 3HaeTe?
Kaxkue BUIBI HCKYCCTBEHHOTO OcBelieHus Bel 3HaeTe?
MoskeT 1 UCIIOJIb30BaThCS OXHO MecTHOoe ocBeleHue? [Touemy?
[To xakoMy mapamMeTpy HOPMHPYETCs €CTECTBEHHOE OCBEIeHHE?
[To xaxoMy napaMeTpy HOPMUPYETCS UCKYCCTBEHHOE OCBEILEHUE?
Kax onpenensercd MHHUMAaIbHO AONYCTHMAas OCBELIEHHOCTH Ha pabo-
yeM Mecte?
7. TloyeMy orpaHuyMBaeTcs BedHYMHa Ko3(dHUIHEeHTa MyJIbCALUY OCBE-
LIEHHOCTH?

S
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8. Urto Takoe npsMas U oTpaxeHHas 61eckocTh?
9. Kakyie MCKyCCTBEHHBIE MCTOYHMKH CBETa WCIONB3YIOTCA B HacTofllee
Bpems?
10. Kakue cyniecTByrOT CIOCOObI YMEHBLUEHUS My/bCallid CBETOBOIO IO-
TOKa ra3opa3psaHbIX Tami?
11. Kakue BHABI CBETU/IBHUKOB 10 paclpeiesieHHIO B IPOCTPAHCTBE CBETO-
BOTO IT0TOKa BrI 3HaeTe?
12. Yto Takoe 3al0MTHBIA yIoj CBeTHJIbHHKA?

buGauorpaduyeckuii cnucok K riase 4

1. OHuMKIIONEAUs O 0€30NacHOCTH U rurueHe tpyaa. — T. 2. Yrpossl ans
310poBes / pel. xon.: AL IlounHok (rn. pexn.) u ap. — M.: Munucrepcrso Tpy-
Jla ¥ coumansHoro passutus Poccutickoit @epepanuu, 2001. — 925 c.

2. CHuIT 23-05-95*. EcTecTBEHHOE M HCKYCCTBEHHOE OCBelleHHEe (C U3M.
Nel). — M.: Tocerpoit Poccuu, I'YTT LI, 2003.

3. CanlluH 2.2.1/2.1.1.1278-03. I'uruennyeckue TpeGOBaHHS K €CTECTBEH-
HOMY, HCKYCCTBEHHOMY W COBMEIIEHHOMY OCBELIEHMIO JKUIBIX K OOILIeCTBEH-
HbIX 3aaHui — M.: Munsapas Poccun, 2003.

4. be30onacHOCTb XXKU3HEAEATENBHOCTH: YUSOHUK ISl BY30B — 8- U3[., CTep.
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joBa.— M.: Bercu. k., 2008. — 616 c.

5.3ak, C.M. MoOHTaX CBETHIHHUKOB C Ta3opaspsiHbIMH Jamnamu /
C.M. 3ak, IO.A. TInenckoBekuit. — 3-e m3n., gon. — M.: DHeprousaar, 1982. —
112 c.



I'nasa S. BUBPAIIUAST

Bubpanus kak (akTop NpoH3BOACTBEHHOH CpeApl BCTPEYaeTCs B METaII000-
pabaTsiBatonieif, ropHOA00BIBAOLIIEH, METAJLTy PrudecKOi, MalllHHOCTPOUTEILHOM,
CTPOUTEILHOH, aBHa- U CYAOCTPOUTENHLHON NPOMBILUIEHHOCTH, B CEJIBCKOM X035~
CTBe, Ha TPAHCIIOPTE M BO MHOIMX APYIMX oTpacisx. OHa MCIIOnb3yeTcs B psife
TEXHOJIOIMUYECKUX IpOLIECCOB: NP BUOPOYTUIOTHEHHH, (POPMOBAHMH, [IPECCOBa-
HUH, BUOpaLMOHHON HHTEHCH(DUKALMH MeXaHW4ecKol o0paboTki MaTepHalos,
BUOpPALIMOHHOM OYDEHHH, DBIXJIEHHH, pe3aHMH TOPHBIX MOPOJ M IPYHTOB, BHO-
POTPaHCIIOPTHPOBKE W T. 1. Bubpanueli conpoBoxnaercs paboTa NepeaBHXHbIX H
CTalMOHAPHBIX MEXAHH3MOB H arperaroB, B OCHOBY ACHCTBHA KOTOPBIX ITOJIOKEHO
BpallaTeJIbHOe HIIH BO3BPATHO-ITOCTYTATEILHOE ABH)KeHHE.

Bubpanus, cozziaBaemasi MalliHaMH, MeXaHM3UPOBaHHBIM HHCTPYMEHTOM H
obopynoBaHueM, cr1ocobHa MMPHUBECTH KaK K HapyIleHHsM B paboTe U BBIXOLY M3
CTpOsl CaMUX MAallKH, TaK U CJIY>KHTh IPUUHMHON MOBPEXAECHUS IPYTUX TEXHHYE-
CKHMX H CTPOMTENBHBIX OOBEKTOB. JTO MOXET MOBNEYb 32 OO0 BOZHHKHOBEHHE
aBapUHHEBIX CUTyalllH ¥, B KOHEYHOM cHeTe, HeONaronpUsaTHRIX BO3AeiicTBUN Ha
YyesioBeKa, MoTy4eHHe UM TpaBM. HenocpencTBeHHoe AelicTBHE BHOpaLMH IO-
BBIIUCHHBIX YPOBHEH MOXEeT IPHUBECTH K BUOPO3abOJIEBAHHIO — IpOQeccHo-
HAJTBHOMY TTOPaXEHHIO pabOTHHKaA.

5.1. XapaKTepHCTHKA OCHOBHBIX NAPAaMeTPOB BUOpaLIUU

Bubpanuto cBA3BIBAIOT ¢ MPOLECCOM KONeGaHMid, BOZHUKAIOIUM B pa3iny-
HBIX (PU3MYECKUX YCJIOBHSX U OTHOCSILIMMCS K pa3fiW4HbIM oObekTaMm. Cpenu
HHUX, B NIEPBYIO OHepelb HY>XHO OTMETHTh MaTepHalbHble Teja, COBeplIalolye
MexXaHW4YecKHe ABH)KEHHUS OTHOCUTEIBHO APYr Apyra (IocTynarenbHbie WiH yr-
s0BbIe). TO €CTh MOXXHO BBIOCNUTE KJIaCC MeXaHH4YecKHX konebanuil. Cyluect-
BYIOT KojleGaHus U Jpyrod (pU3UUecKod NMpUpOonBl: 3jeKTpUyecKkue KoleGaHus,
TerJIoBbie KoneOaHus.

Bubpayus nipeacraBisieT coboii MexaHu4Yeckoe KonebaTellbHOe OBHIEHHUE,
TIPOCTEHIIIUM BUJOM KOTOPOIO SIBISIETCS FAPMOHHYECKOE IOCTYNaTeNbHOE WU
KpYTHIIbHOE KoeOaHue.

OcHogrvie napamempel CUHYCOUOQIbHOZ0 NOCIMYNAMENbHO20 KOACOAHUA: ac-
ToTa B repuax (1 xoin./c); M3MeHsIoIMecs BO BpeMeHH BubpocMellerue Y (t); BuO-
pockopocth V(t); BuOpoyckopenue a(t). Bpems, B TeueHue KOTOPOTo Kosebio-
11eecs! TeI0 COBEPIIAET OAHO IOJIHOE KoyebaHKe, Ha3blBaeTCs NepHOJOM KoJte-
6anus T(c). [Ina cuHyconaanbHbIX KonebaHuH aMIIMTy IHble (TMKOBLIE) 3HaYe-

HUA BUOPOCKOPOCTH Ay U BHOpOYCKOpeHHMS A, ONIpeieNiroTes o GpopMynam
Av=27m fAy; A, =(2n f ) Ay,

roe © —3,14; f — yactora, I'li; Ay — aMnnuTyna BUGPOCMEILCHHS, M.
Jns kpyTHIBHBIX konebanunii BuOpocMmelueHue, BHOPOCKOPOCTs W BUODPOY-
CKOpPEHHE BBIPAXKAIOTCA B YIJIOBBIX eAHHUIAX.
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J1st olleHKM BUOpalMH HCIONB3YIOTCS TaKxKe JorapupMuayecKkyde YpOBHH
BubpockopocT Ly ¥ BUOGpoyckopenus L, BeIpaxkaemsble B geuubenax (J16) u
onpenensieMsle 10 GopMyam

L,=20-lg—— u L,=20-lg——.
5-107 3.10"4

BenuunHa xonebaTensHOM 3HEPrHH, MNOrNOLIEHHOH TenoMm uenosBeka Q,
[psSMO IPONOpPLHUOHANIBHA TUIOLIAJH KOHTAKTa, BPEMEHU BO3IEHCTBHS ¥ MHTEH-
CHBHOCTH pazfparXuTens

Q=1-S-t

2 2
roae | — HHTEHCHBHOCTb BHUOpalMH, KrM/M™-c; S — MmIollagb KOHTaKTa, M
t — IUIMTENBHOCTEL BO3AEHCTBY, C.

HHTeHcuBHOCT BUOpallMM, a, CHENOBaTElbHO, KoyebaTeNbHas 3HEpPrus
OpsIMO MPONIOPIMOHANBHEI KBapaTy KolebaTeNbHOH CKOPOCTH:

1=V?(2/S),

roe V — cpelHeKBaApaTHYHOe 3HaueHHe KonebaTeNnbHOH CKOPOCTH, M/C;
Z/S — MOIynbp BXOJHOIO YIEIbHOIO MEXaHHYeCKOro umilenaHca (COnpoTuBIIe-
HUS) B 30HEe KOHTAKTAa, Kr/c-M>.

Mexanuueckuit MMOEeAaHC ONPEALISeTCs KaK OTHOLWEHHE aMIUIUTYAbl KoJle-
GaTeIbHOM CHUIBl K aMIUIATYJe pe3ylibTUpYIollel kojebaTeasHOH CKOPOCTH B
TOYKE NPUIIOKEHHS STOH CUJIBL.

B obwem cnyyae mobast Gpusudeckas BeIHUMHA, XapaKTepu3yoluas BuOpa-
LMo (HalpuMmep, BUOPOCKOPOCTH), SIBASETCS HEKOTOpol (yHKUHEH BpeMeHM:
V = V(t). Maremaruueckas Teopus IOKa3blBaeT, YTO Takof IpoLecc MOXHO
ApeACTAaBUTE B BUJIE CyMMbl OECKOHEUHOI'O UMcia CHHYCOHIAIBHBIX KOJeGaHuit
(rapMOHMK) ¢ pasIHYHBIMH MEPHOJAMH H aMIUIUTyJaMu. B cinyuae nepuoguye-
CKOTO IIpoliecca YacTOThl 3THX FAPMOHHUK KPaTHBI OCHOBHOW YacToTe Ipolecca:
fo=nfi(n=1,2,3,..; fy=1/T —ocHOBHas yacTOTa npouecca).

AMIIUTY Al TaPMOHUK ONPEAENSIOT IO U3BECTHHIM (POpMyaM pasiiodKeHHs
B psig Dypse. Ecnu e mpouece He MMEeT OonpeaeeHHOro neproaa (cny4daiinsie
WM KpaTKOBPEMEHHBIE OAMHOYHBIE [TPOLIECCH), TO YHUCIO TAKHX CHHYCOHIAb-
HbIX COCTABJSIFOUIMX CTAHOBUTCS OECKOHEYHO GONBILIMM, a MX YacTOThl U aM-
TUTMTY OBl PACIPENeNsOTCsS HENPEPBIBHEIM 00pa3oM, IIpH 3TOM aMIUIMTY OBl ON-
pEneNsAIoT pa3oXXeHHeM 1o Gpopmysie nurerpana Oypeoe.

Taxum o6pazoM, CIIEKTP NEPHOANHYECKOTO MM KBAa3UNEPHOIHIECKOTO KOoJle-
GaTebHOTO TIpoliecca ABASETCs JUCKpeTHRIM (puc. 5.1, a, 6), a ciry4daifHOro uimu
KpaTKOBPEMEHHOI'0 OJAMHOYHOIO Npoliecca — HENpephlBHBIM (pUc. 5.1, B).
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AMumatyaa V., m/c

/ ) i

0 Yacrora f, l"LlV

a) 6) B) r)

o
)
(=)

Puc. 5.1. CriexTpsl BUOPOAKyCTHUECKMX [IaPaMETPOB

Yame Bcero B AHCKPETHOM CIHEKTpE HauOoliee SIPKO BBIpaXKEHa OCHOBHASA
gacToTa Konebanui. Ecnu npouecc NpeacTasnsieT co00d CIOXKeHHE HECKONBKUX
MEPHOJMHECKHX NPOLECCOB, JACTOTHI OTAEILHBIX COCTABMAIOIMX B €0 CIIEKTpe
MOTYT OBITH HE KPaTHBIMH APYT APYTY, T. €. UMEET MECTO KBa3UIIEPHOIUYeCKUi
npouece (cMm. puc. 5.1, 6). Ecnu npouecc ecTh pe3ynbTar CyMMHPOBaHHS He-
CKONBKMX NEPHOJHYECKHX U CIy4YalHBIX [POLIECCOB, CIIEKTP €ro SIBISETCS CMe-
LIaHHBIM, T. €. U300pa)kaeTcs B BHE HENPEPBIBHOIO U JHCKPETHOTO CIIEKTPOB,
HAJIOXEHHBIX JIpYT Ha apyra (puc. 5.1, ).

B cuny cnenugpuryeckux CBOWCTB OPraHOB YyBCTB OIIPEAENSIIOLIIMU SBIS-
I0TCSl AeUCTBYIOLME 3HAYEHHS [1apaMeTPOB, XapaKTEPU3YIOUMX BUOpaLHIO.
Tak, melicTByolee 3HaYeHHE BUOPOCKOPOCTH €CTh CPEeAHEKBAAPATHYHOE MIHO-
BEHHBIX 3HaueHUH ckopocTH V(1) 3a Bpems ycpenuenus Ty, KoTopoe BEIOUpAIOT
C YUETOM XapaKTepa U3MEHEHHS BUOPOCKOPOCTH BO BPeMEHHU

t+T
1 Y oa
y t

TakumM 06pa3om, A XapaKTePUCTHKHY BUOPALIMH UCIIONIB3YIOT CIIEKTPHI AeH-
CTBYIOILMX 3HAa4YeHUH [1apaMeTpOB MIM CPEJHUX KBAaApaTOB MOCISIHMX
Vi= uzﬂ. Ilpu oneHke cyMMapHOIro BO3AEHCTBUS KOAeOaHHUH pazIMuHBIX YacTOT
MM OTAEABHBIX UCTOUHHKOB CIIEAYEeT UMETh B BHAY, UTO IIPH CJIIOXKEHUHU HEKO-
TEpEeHTHBIX KOJIEOaHUI pe3yNbTHPYIOLLYI0 BHOPOCKOPOCTE (YCKOpeHHe/cMmelle-
HHe) HaXOoJsT COOTBETCTBYIOLIUM CYMMHPOBAaHUEM MOUIHOCTEH OTAENBHBIX CO-
CTaBNSAIOLIMX crekTpa (WM OTAENBHEIX MCTOYHHKOB) WNH, YTO OOHO M TO XK€,
CyMMHpPOBaHHEM CPENHUX KBAAPATOB BUGPOCKOPOCTH

2 — 2 2 2
Vo =VH+Vh+ V72,

rAe n — 49UCjI0 COCTABIISIOIIMUX B CIIEKTPE.
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B coorrseTcTBUM € 3TUM pe3ynabpTHpYyrOuiee IlefICTBy}OH.lee 3Ha4YeHHe yKazaH-
HOTO napamMeTpa ONpCacyII€TCs BhIpaXKEHUEM

n2
Ve =Un = | 2V

U3zobparkeHre HeNPEPBIBHOTO ClieKTpa TpedyeT 00s3aTeNnbHOU OroBOPKH O
mrprHe Af 3MeMEeHTapHBIX YaCTOTHBIX IOJIOC, K KOTOPHIM OTHOCHTCS H300pa-
xenne. Ecnu f] — HmKHAL TpaHM4Has dHacToTa JaHHOM IOJOCH 4acToT,

f2 — BEPXHsAA IpaHUYHasA 9acToTa, TO B Ka4eCTBE JaCTOThI, xapaKTepmy}omeif{
NOJIOCY B UEJIOM, 6€peTCﬂ CpeAHETeOMETpHUYECKasl JacTOTa

fCl‘ = 1[f]fz .

B mpaxTHKe BUOPOaKyCTHYECKHX HCCIIe0BaHUH BECh IHANa30H 4acTOT BUO-
paluii pa3GHBalOT HAa OKTaBHbIE JUAra3oHbl. B OKTAaBHOM OHala3oHe BepXHSSA
rpanuyHas yactoTa BaBoe 6onblie HikHed (f; / f; = 2). AHanus u moctpoenwe
CHEKTPOB NapamMeTpOB BHOpPaLIM MOTYT IIPOM3BOIAUTHCA TAKKE B TPETHOKTAB-
meix (f5 / f; =3/2 ) nonocax yacror.

CpenHereoMeTpHUeCKHe YacTOThl OKTaBHBIX (TPETHOKTABHBIX) MOJIOC YACTOT
B BUOpOaKyCcTHKe CTaHIapTHU30BaHbl U cocTaBnswor: 1; 2; 4; 16; 31,5; 63; 125;
250; 500; 1000; 2000; 4000; 8000; 16000 (0,8; 1,0; 1,2 n 1. o.) I'n.

B 3aBucHMOCTM OT XapaKTepa KOHTAKTa Tejla YeJloBeKa ¢ HCTOYHUKOM Mpo-
U3BONCTBEHHOH BHOpPAallMH YCIIOBHO Pa3NM4YarOT JOKaNbHYIO M obuyw Bubpa-
LIHIO.

Bubpauus nepefgasaemas Ha TENO CTOSIMIETO, CHASIIETO HIIH JIEKAIIEro Ye-
JI0BeKa B TOUKaX €ro onopsl (CTyNMHU HOT, SITOJMLBI, CIIMHA, FOJIOBA) ONpeaes-
ercs kak obmas (puc. 5.2, a; 5.3). Bubpanus, nepenasaeMas IpeUMyLLIECTBEHHO
gyepe3 pyku uyenoseka (paboTarolllero) B MecTaxX KOHTaKTa C yIpasiaeMoOl Ma-
IIMHOH WIH 00pabaThIBaeMBIM H3JENUEM, OMNpENeIIeTCs KakK JIOKaJlbHas
(puc. 5.2, 6; 5.4). B IponW3BOACTBEHHBIX YCIOBHAX UACTO UMEET MeCTO coyeTa-
HHe JIOKaJbHOMH 1 o61el BuGpalui.

CmeniaHHOe BO3/IeHCTBHE ¢ ITpeobiiaianueM JIOKAJIbHOM BUOpaly BOZHUKA-
eT npu paboTe psiia pydyHbIX MallllH, KOoraa Nepejada KoneGaHuil 1o teny ocy-
LIECTBIIAETCS HE TOJIBKO Hepe3 BEepxXHHe, HO M udepe3 HIDKHHE KOHEYHOCTH,
rpy.Zb, CIMHY M OPYTME YacTH Tejla B 3aBHCUMOCTHU OT paboyell Mo3bl ¥ KOHCT-
PYKLHH HHCTPYMEHTA.

B npyrux ciny4asx npeobnagaer obiias BUOpaLys, HalpuMep, npu GopMoB-
Ke JXKeJe300eTOHHBIX M3Aenu# Ha BuOponnaThopMax ¢ OJHOBPEMEHHBIM pyd-
HBEIM pa3paBHMBaHHEM OETOHHOH Macchl.

JlokanpHy1o BHOpaLMIO NOAPa3AENsOT Ha AeHCTBYIONUIYIO BAONL OCel OpTO-
TOHaNbHOR cHUCTeMBl KOOpIMHAT X, Yy, Zj, (puc. 5.2, 6), rae ock X, mapan-
JefibHa OCH MecTa 0XBaTa UCTOYHHKA BHODPaLMH (PYKOSATKH, JIOXKEMEHTa, pyJie-
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BOIO KoJjleca, pblyara yrnpaBieHus, yAepXUBaeMOro B pykax oOpabaThiBaeMoro
U3JEeNUd U T. 1), 0cb Y IepleHAUKYJSIpHA aJoHH, a 0Ch Zy JISXKUT B IIIIOCKO-
¢y, 06pa3oBaHHON OCBIO X, M HalpaBICHHEM MOJAYH MM NPUIONKEHUS CUIIBI
(1K ockIO IIpeAnIIeybs, KOra CHIIa He NPHKIaNbIBaeTCs).

Zo
Zo
Yo
Xo Yo
0 ' X
7 7z
a)
@ 1L
' /
l'_\ '

Zy

Puc. 5.2. HanpaBnenue KOOpAMHATHBIX OcCed
npu JeiictBuu BuOpauuu [1, 2] a — oOei
(monoxxeHue CTOA U CHOA); © — JOKaIbHOMR
(oxBaT UMIHHAPHYECKHMX H Cchepudeckux
NOBEPXHOCTEH)

Ilo HCTOYHMKY BO3HHKHOBEHMSI OOLIYI0 BUOpAIHIO KIACCH(DUIUPYIOT Ha Ka-
TErOPHH:

o obwyro eubpayuro 1-i kKamezopuu — TPaAHCIIOPTHYIO BHOPAIHIO, BO3EH-
CTBYIOLLY}O Ha 4eyloBeka Ha paboyux MecTax CaMOXONHBIX M NMPHULEINHBIX Ma-
LIMH, TPAHCIIOPTHBIX CPEICTB NPU IBHXKEHUHU 110 MECTHOCTH, arpooHaMm U J0-
poraM (B TOM HHCIE IpPU UX CTPOUTENBCTBE). K HCTOYHHKAM TpaHCIOPTHON

107



BUOpPALIMH OTHOCSIT: TPAKTOPhl CEIBCKOXO3SUCTBEHHBIE M IIPOMBIIIJICHHEBIE, Ca-
MOXOJHBIE CEIbCKOXO3sCTBEHHBIe MalIMHbl (B TOM 4ucne KoMOaiHbI); aBTO-
MOOUIIU Ipy30BbIe (B TOM YMCIE TAradd, CKpenepsl, rpedaepsl, KaTKA U T. 1.);
CHETOOYUCTUTENH; CAMOXOHBIH FrOPHO-IUAXTHBIH PENbCOBBIA TPAHCIIOPT;

® obwyro eubpayuro 2-ii Kamezopuu — TPAHCIIOPTHO-TEXHOJIOMHYECKYHO
BUOpaLMIO, BO3ACHCTBYIONIYIO Ha YeoBeka Ha pabodyux MecTax MalluH, Iepe-
MELIAKOIMXCS [0 CHeLUalBbHO NOATOTOBIEHHBIM HOBEPXHOCTAM IPOU3BOACT-
BEHHBIX IOMEIIEHHH, NPOMBIUIEHHBIX TUIOMIAN0K, TOPHBIX BbIpaboTok. K wuc-
TOYHUKAM TPAHCITOPTHO-TEXHOIOTHYECKOH BUOpaLMi OTHOCAT: 3KCKaBaTophl (B
TOM YHCIIE POTOPHBIE); KPaHbl NIPOMBIIUIEHHBIE U CTPOUTENIBHbBIC; MALUIMHBI IS
3arpy3kH (3aBajlOuHbIE) MapTEHOBCKUX MeUel B METaJlsLypruyeckoM MpOU3BOJ-
CTBe; rOpHbie KOMOalHB!, IIaXTHbIE IOIPY304YHbIE MAIWHBI, CAMOXOMAHbIE Oy-
pHIIbHBIE KapeTKH; [IyTeBble MalllHbl, OETOHOYK/IaI4HKH, HaIOJBHBIH MpOH3-
BOJICTBEHHBIH TpaHCIOPT;

* 06wy eubpayuro 3-i Kamezopuu — TEXHOJOTHUYECKYIO BUOPALIMIO, BO3-
JIefCTBYIOLIYIO Ha dYejoBeka Ha padouyMx MecTax CTAllMOHApHBIX MAalTUH WM
nepenaoLyocs Ha paboure MecTa, He UMelollie HCTOUYHHKOB Bubpauuu. K ne-
TOYHHKAM TEXHOJIOTHYECKOH BHOpALMH OTHOCAT: CTAaHKH METaJNIO- ¥ AEPEeBO00-
pabaTsIBaIOLIME; Ky3HEUHO-IIpeccoBoe o00OpyaoBaHHE; JIMTEHHBIe MAlIHHE];
3NeKTPUYECKHEe MAallMHbl, CTAllMOHAPHBIE 3JIEKTPUYECKHE YCTAHOBKH; HACOCHbIE
arperathl W BEHTHISTOPBI; 00OpyAOBaHUE HNsi OypeHHs CKBaxuH, OypoBble
CTaHKHM; MalUNHBl JUIS )KMBOTHOBOJICTBA, OYHCTKH M COPTHPOBKM 3epHa (B TOM
qycie CyUIHJIKH); 000pyZOBaHME NPOMBILINIEHHOCTH CTpOHMAaTepHalloB (KpoMme
GEeTOHOYKJIaTUHKOB); YCTAHOBKH XMMHUYECKOH H He(PTEeXHMHYECKOUN MpPOMBIIL-
TIEHHOCTH H Jp.

O61uyto BUOpaLHIO KaTeropuu 3 [0 MeCTy AeMCTBUs [/l YCIOBUE Npous-
BOJICTBA NOJAPa3ENAIOT Ha CEIYIOUIHE THITbI:

a) Ha TIOCTOSIHHBIX pabOUYMX MecTax NPOH3BOACTBEHHBIX MOMeELIeHUH mpen-
NpUATHH;

0) Ha paboyux MecTax Ha CKJaiaX, B CTOJNIOBBIX, OBITOBBIX, AEKYPHBIX U
ZpyTHX NPOU3BOACTBCHHBIX NMOMELIEHUH, I1€ HET MalluH, [eHEPHUPYIOIIUX BUO-
paro;

B) Ha paboyux MecTax B HOMELIEHMSIX 3aBOAOYNpAaBIICHHs, KOHCTPYKTOp-
ckux Olopo, nabopaTropuil, y4eOHEIX ITyYHKTOB, BBIYHCIHTENbHBIX I1IEHTPOB,
3/IpaBITyHKTOB, KOHTOPCKHX NOMELIEHHIX, pab0OYHX KOMHATAaX U JPYrUx MoMe-
IIEHHMSIX 17151 paGOTHHKOB YMCTBEHHOI'O TPY KA.

IIp1 HOpMUPOBaHHH OOLLYI0 BUSPALIMIO ONPEENSIOT MO HANPaBIESHHIO BAOJb
oceil OpTOroHaNbHOW CHUCTEMBI KOOpAHHAT Xo, Yo, Zo (cM. pHc. 5.2, a), rie Xo
(oT cniuubl K rpyau) U Yo (OT MpaBoro Iuieda K JIEBOMY) — TOPU3OHTANbHbIE OCH,
HallpaBjIeHHble NapaJljIe/IbHO OIOPHBIM MOBEPXHOCTAM; Zp — BEPTHKAIbHAS OCh,
NepIeHAMKYJISpHas OIIOPHBIM [IOBEPXHOCTAM Tejla B MeCTaX e€ro KOHTaKTa ¢ CH-
JieHbeM, TIOJIOM H T. II.
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B oTnuyHe OT pacCMOTPEHHBIX HalpaBIeHHH KOOpAMHATHBIX oceil W napa-
METPOB OLIEHKH BUOpalMH, B HOBBIX HAIMOHAIBHBIX cTaHiapTax [3, 4, 5], cos-
JaHHBIX B COOTBETCTBHH C 3aKOHOM O TEXHHUYECKOM peryJMpOBaHUU, IIPH OLEH-
Ke BUOpAaLMU, BO3NENCTBYIOLIEH Ha ueloBeka, MpeljoxeHa GazuieHTpryecKas
CHUCTEeMa KOOpPIMHAT M IlapaMeTps! e OLCHKH.

Oburyro BUOpaLMIO U3MEPSIOT B HalpaBJIeHUM OCeil CHCTEMBl KOOPAMHAT C
LEHTPOM B TOHUKE KOHTAKTa Tejla YeNloBeKa ¢ BUOPHpYOLIel NOBEpXHOCTHIO B
0a3HMLEHTPHYECKOH cHCTeMe KOOpAMHAT, Kak nokasaHo Ha puc. 5.3. Ilpu arom
OTHOCHTEIIBFHO KOOpAUHATHBIX ocel X, Y, Z cHasAIIero 4enoBeKka OleHHBAIOTCA

TAKKe yrIIOBbIE (KPYTUNBHbIE) KONEOAH!Us B HANPABIEHHUSX Iy, Iy, T

Cnunka
CHOEHbA

.
~.

[MosepxHocTh
CHAEHBA
e
-

Puc. 5.3. baznueHTpuyeckast cHCTEMa KOOPAMHAT

A TeJa YeloBeKa IIpU H3MEpEeHMH obuied BHO-

pauuu 1o [3, 4]: a — nonoxenue cuas; 6 — mono-
XKEHUE CTOS; B — [TOJIOXKECHHUE JIeXKa

JloxkanpHy!0 BHOpaLHIO CllefyeT U3MepsTh B HalpaBlIeHHH oceil opToro-
HaJIbHOH CHCTEMbI KOOPJMHAT, KaK I0Ka3aHo Ha puc. 5.4. VI3 npakThudeckux co-
oOpaxeHuit 3Ty CUCTEMY KOOPJHMHAT yHOOHO 3afaBaTh OTHOCUTENHHO COOTBET-
cTByIomel 6a3suLeHTpHYECKOH CHCTeMbl KOOpAHHAT. B ciydyae u3MepeHUs JIO-
KaJpHOM BHOpalLMU MOJIOXKeHUe Da3ULIeHTPUUECKOH CHCTEeMbl KOOpPAMHAT oIlpe-
Jensercsl mpeIMeToM — obpadaTbiBaeMoOil HeTanblo, PyKOSTKON HHCTpYMEHTa
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WJIH pbl4aroM YCTPOICTBa ynpaBieHHUs, depe3 KOTOPbIM BUOpanus mepenaercs
Ha CXKATYH KHUCTh.

Puc. 5.4. Cucrema KoOpauHaT, CBA3aHHAs ¢ KUCTHIO PYKH [pH H3MEPEHUH

NokanpHOW BHOpauuu mo [3, 5]: a — nomoxeHue «cxKaras JagoHb» (KMCTh

0OXBaThIBaeT LIMIMHAPHYECKYIO PYKOATKY); 6 — IMOJNIOXKEHHME «IUIOCKAs Jia-

JIOHBY (xucTb HaXKHMaeT Ha chepryeckyro TIOBEPXHOCTbH);

06o3HaYeHHS: — OHoIMHaMHuecKast cuctema KOOpJIUHAT;
———=== — Da3ULEHTPHYECKAs CUCTEMA KOOPIUHAT

LlenTpoM 6HOOHHAMHUYECKOH CHCTEMB! KOODAMHAT SIBJASTCSA TONOBKA TPETh-
efl nssctHOH KocTH. Och z, onpefeneHa KaK MPOAObHAs OCH TpeTbeH MACTHOM
KOCTH C IIOJIOXUTENbHBIM HalpaBlieHHeM B CTOPOHY KoHuHMka manbla. Ochb Xy
NIPOXOJUT Yepe3 Hayalo KOOPAUHAT, NEPIIEHANKYJISIPHA K OCH 7y W HalpaBieHa
BBepX, KOrJa KUCTh HAXOAWTCS B HOPMAIBHOM aHAaTOMHYECKOM IIOJIOXKEHHH
(nagonsto BBepx). Ock y, NEPNEHAUKYIAPHA K ABYM APYTUM OCSIM M IOJIOXH-
TEJILHO HanpaBjleHa B CTOPOHY OOJBIIOro najsla. Ha mpakTtuxke OOBIYHO HC-
MoJIE3YIOT Oa3ULEHTPHYECKYIO CHCTEMY KOOpPAHHAT, IOy4aeMyIO BpallleHHeM
CHCTEMBI KOOPJIMHAT B IJIOCKOCTH (Y — Z) TakkuM 00pa3zom, 4ToOsl OCk Yy, Oblia
napajuieJbHa OCH NpeaMeTa, yINepKHBaeMOro KUCThIO pyKu (Hampumep, pyKo-
ATKH).

B coorseTcTBHH ¢ [3] AN HOpPMUPOBAHHUS U OLEHKM BHOpanyH (B TOM HHCIE
ob1eit H3KoyacTOoTHOH B auamasoHe oT 0,1 g0 0,5 ') HOMKHE NPUMEHSTHCS
clenyoLHe NapaMeTpbl KOPPEKTHPOBAHHOTO YCKOPEHHUHA.

1. Cpednexsadpamuunoe 3HaueHue KOPPEKMUPOSBAHHOZO YCKOPEHUSL Ay
(M/CZ)I yCpeHEHHas MO BpeMeHH IMOCTyNaTeNbHas WK yrioBas BUGpauus, orn-
penensemast GopMy o

1/2

aw =| L Ja )0
w TO w >

rae ay(§) — Tekyllee 3HaYeHHe KOPPEKTHPOBAHHOIO YCKOpPEHHUs (ITOCTYIaTelb-
HOTO HJIM YIJIOBOT0) KaK (GyHKIHA BpeMeHH &; T — nepuoa U3MepeHUH.
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2. Vposenv rxoppexmuposarnozo ycxopernus L., : ypoBeHb CpelHEKBaJpa-
THYHOr'O 3Ha4YeHHs KOPPEKTHPOBAHHOIO yCKOpeHHs, Ab, ompenensiemblil ¢op-
MyJoi

L, =20lg2w,
a9
IIe a, — CPelHEeKBAIPATHYHOE 3HAYEHUE KOPPEKTHPOBAHHOIO yCKOPEHHUs, M/c’;
8¢ — OTIOPHOE 3HAYeHUe yckopenus, paproe 107® m/c? (mo MCO 1683:1983).

3. Texywee cpednek8adpamuiHoe 3HAYEHUE KOPPEKMUPOBAHHO20 YCKOPEHUS.

ay (1) cpeHEKBaAPATHYHOE 3HAYCHHE KOPPEKTUPOBAHHOIO YCKOPEHUS B MO-

MEHT BpeMeHH t, onpeaensemMoe hopMynoi

. t 1/2
ay o(t)=| = [a%(&)dE|
et—e

rae a, (€) — Texyllee 3HaueHHE KOPPEKTHPOBAHHOIO YCKOPEHHMS B MOMEHT
BpeMeHH &; O — nepHoA HHTETPUPOBAHNS; t — TEKYILEee BpeMs.

[lpumeyaHue. B xayecTBe annpoKCUMALIMH THHEHHOTO yCpEeaHEHUS MO-
XKeT OBITH UCIONB30BaHO AKCIIOHEHUMANBHOE yepeaHeHue, onpeaensemoe Gop-
MYJIOH

Lt 1/2
awe (0=~ [ 23, exp(ﬁjda ,
T, T
rZie T — MOCTOSIHHAS BPEMEHH 3KCIIOHEHIIHANBHOTO YCPEAHEHUS.

4. MaxcumaneHoe KpamKo8pemMeHHOe CPeOHeK8aA0PAMUYHOe 3HaueHUue (Kop-
pexmuposanHozo yckopenus) MTVV: makcHMalbHOE 3HaYeHUe TeKYIIero cpen-
HEKBaJpaTHYHOr'O 3HAYEHHUs KOPPEKTUPOBAHHOTO YCKOPEHHUS s TepHoja MH-
TerpupoBaHus 6, pasHoro | c.

5. foza ykawusanua MSDYV: BenuunHa, npencrabnsomas coboil uHTerpan
KBaJipaTa KOPPEKTHPOBAHHOIO yCKOPEHUS a.,, (1), Belpaxkaemas B M/c" u ompe-
nensieMast GopMy o

D 1/2
MSDV =| [aj (8)dE |
0

rae @ — obwmit nepuoj BpeMeHH, B TeYeHHe KOTOPOro HabIFOAaloT HHU3KOYac-
TOTHBIE KoneGaHusl, BEI3bIBAIOIIKHE yKauuBaHue (00JIe3Hb ABIKEHHUSN).

[Ipumeuanne. Jo3a ykauuBaHHS MOKET OBbITh IIONyY€HA U3 CpeJHEKBal-
pPaTU4YHOTO 3HAYEHMS KOPPEKTHPOBAHHOIO YCKOPEHHS YMHOXXEHHEM Ha KO3(]-
bunuent @', Ecnu He ompesieNieHo MHaYe, BpeMs BO3AEHCTBMs O MPHHUMAIOT
paBHBIM Nepuoay usmepeHuit T.

111



6. [loza eubpayuu VDV BenuuuHa, NpeAcTaBIsAOLIas cOOOH MHTerpan 4er-
9 1,75
BEpTOM CTENeHH KOPPEKTHPOBAHHOTO YCKOPEHUS 4., (t), BelpaxkaeMas B M/c~° U
onpexensiemas popmyaon
1/4

D
VDV =| [aj(tdt|
0

rae @ — obiee Bpems BO3AeicTBIS BUGpammy' .
7. Honnas eubpayus a,: cymMMapHai BUOpalLUs 1O TpeM OCAM ITOCTYNAaTeNb-
HOTO IBHXXEHHUS, onpeaesemMas Gpopmynoi

ay = kyaly +kyaly +kal,,
TI€ Aux, Awy U 2y, — CPEAHEKBAJPATHYHBIE 3HAUEHHS] KOPPEKTHPOBAHHOIO YCKO-
peHHusl B HalpaBJIEHUU TPEX OPTOrOHANBbHBIX H3MEPHUTELHEIX Oce X, ¥ U Z cOo-
OTBeTCTBEeHHO; ky, k, # k, — nonpaBouHble MHOXHUTENH (KO3 dULIMEHTH), 3HA-
YEeHUsI KOTOPBIX 3aBUCAT OT Liesieli U3MepeHus.

8. [Tuxosoe 3nayerue: MaKCUMANIBHOE 3HAUYE€HHE MOAYJS KOPPEKTUPOBaHHO-
ro YCKOPEHUs HA MEPUOLIE H3IMEPEHHs’.

ITpu ouenke obmeit BuGpauun (o FOCT 31319-2006) ans kax ot i-i one-
panMy U3MepeHHIo (OLeHKe) NoUTexKaT CIIeAYIOLINe OCHOBHBIE MapaMeTphl:

— CpEeJHEeKBaJApaTHYHOE 3HAYCHHE KOPPEKTUPOBAHHOIO BUOPOYCKOPEHHUS Ay,
M/c%, BIOMB KaXKIOH M3 TPeX OCel CHCTEMbI KOOPAMHAT, CBS3aHHOM C OMOPHOM
IIOBEPXHOCTHIO;

— o0mmas AMuTeNbHOCTh T; BO3AeHCTBYS BUGPALMH B [POLECCE BBIMOIHEHNUS
i-# onepauuu B TeyeHue pabodero AHs.

Jng xaxporo nanpabiieHHs / 3HAUEHHME DKBHBAJIEHTHOrO BHOPOYCKOPEHHs
A(B), M/c%, ompeeNsIoT no popMyIe

A®) =k

II€ ani — CPEJHEKBaAPAaTHYHOE 3HAYEHHE KOPPEKTHPOBAHHOIO BHOpPOYyCcKOpe-
HU4, onpejeNeHHoe Ha MHTepBane BpemeHu T ; k, = k, = 1,4 nqna nanpasnenui
X U y; U k, = 1 ns HanpaBneHus z; /| — UHIEKC, YKa3blBalOIMiH HanpaslieHue
u3MepeHni (oneHku) Bubpaunu (X, y unu z); Ty — ONOpHBIH nepHox BpeMeHH,
paBHEI 8 4 (28 800 ¢).

' BTOCT 12.1.012-90* 1 Apyrux HOPMATHBHBIX JOKYMEHTOB 1032 BHOpaiy Gbuia 060-
3HaueHa cUMBOJIOM D H HMMeeT Apyroe onpefenesne, KoTopoe Tenepb MUl OLEHKN BO3AeHCT-
BUs BUOpanMy He npuMeHsIoT. CrnenyeT u3beraTs MyTaHHLbI MeXTy BenduuHaMud D u VDV,

2 He crenyeT nyTaTh HUKOBOE 3HAYCHHE C MAKCHMATLHBIM CPEIHEKBAAPATHYHBIM 3HAYE-
HYEM.
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IlpuMedanus:

1)TOCT 31191.1 gonyckaeT MpOBOAUTE OLIEHKY 001l BUOpaLHH Ha OCHO-
Be 3HaueHust 1036l BubOpanuu VDV, paccyUTaHHOM /s TOro e nepuoja Bpe-
mend Ty ¥ Banpasnenns [, smecto A/8). Mcnons3oBanue 3HadeHUs 1036l BHO-
palyy BMECTO 3HAYEHHS SKBUBAIEHTHOI'O BUOPOYCKOPEHMS IIPUBOANT, KaK Mpa-
BUJIO, K APYTOH OLIEHKE pPUCKa BUOPAIIMOHHOTO BO3IEHCTBUS;

2) 3HaueHus k; B HampaBneHUSIX X M y OCHOBaHBI Ha UyBCTBUTEJNBHOCTH K
Bubpanuu cupsuero yenosexa (I'OCT 31191.1) u pacnpocTpaHeHsl Ha Apyrue
BO3MOXHBIE TIO3BI (HAlIpUMep, IIOJIMKEHHE CTOS);

3) npu HaJUHMU OTYETIHBO BBIPAXKEHHOI'O AOMUHHPYIOLLErO HalpaBleHHs
JecTBUS BUOpaly NOMycKaeTcs MPOBOAMUTH U3MEpPEeHHS TOJBKO B OTOM Ha-
NpaBlIeHHH.

Jomnio oTaensHOM onepauyy Wik pabouero LMKIA i B 3HAYEHHUU 3KBUBAIECHT-
HOTO BUOPOYCKOpPEHMs OIIPEAeNstoT 1o (hopMyIle

Ap®)=kjayy Ly
To

Ilpu onenke yioxaneHoH BuOpanuu (I'OCT 31192.1-2004) ocHOBHOH Benu-
YHHOMH, UCIIONB3YyEeMOH [UIsl OIIMCaHHs yPOBHS BUOpAllMy, ABNSETCS CpEeIHEKBa-
paTHYHOE 3HadeHHe KOPPEKTHPOBAaHHOIO BHOpoyckopeHMs. M3amepeHHs Kop-
PEKTHPOBAHHOTO BHOPOYCKOpeHUs! TpeOYIOT NPUMEHEHUsS COOTBETCTBYIOLIMX
MI0JIOCOBEIX M BECOBBIX (UNLTPOB. [IpuMeHeHHe yacTOTHOM Koppekuuu Wy uc-
XOJUT U3 TOTO, 4HTO BUOpAllMs Ha pa3HBIX YacTOTax [O-pa3HOMY BIHUsET Ha CTe-

TIeHb MTOTy4aeMbIX IIOBpeXAeHUH.
WzmMepenus HeoOX0OAUMO IPOBOJUTH BO BCeX TpeX HampasneHusx. [Ipu arom
OTHENBHO AOJDKHEI OBITH 3a(hUKCHPOBaHBl CpeJHEKBaApaTHUHbIe 3HAYEHUS KOp-

IR
ITonnyro BUOpauMIO ap, OMPEAENSIOT KaK KOPeHb U3 CyMMBI KBa/IpaTOB TPEX
COCTaBISAOIIMX BHOpaLlUN:

PEKTHPOBaHHBIX BI/I6pOyCKOpeHI/IH ahwx s ahwy ,

2 2 2
Ahy = \/ahwx +ahwy Tahw, -

5.2. [leficTBue BUOpALMU HA OPraHH3M

OcoGeHHOCTH BO3JEHCTBUA INPOHU3BOACTBEHHOH BHOpallMU ONpeNeNsioTcs
YaCTOTHBIM CIIEKTPOM U pPAacCIONOXEHHEM B ero Ipeneiax COCTaBISIOLMX ¢
MaKCHUMaJIbHbIM YPOBHEM 3HepruH konebanus. MecTHas BHOpauus MajoH HH-
TEHCHBHOCTH MOXET OKa3bIBaTh OJIaroNpUATHOE BO3AeHCTBHE Ha OPraHU3M 4e-
JIOBEKA, BOCCTAHABIMBAs TPOGHUECKHEe U3MEHEeHU, YTy4dIlas (yHKIHOHAIBHOE
COCTOSIHHE LIEHTPAJIBHON HEPBHOH CHCTEMBI, YCKOPASA 3a)XKHBIEHUE PaH U T. IL
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[Ipu yBeIuueHHUH UHTEHCHBHOCTH KOJIeGaHMM M AMUTETBHOCTH HX BO3AeHCTBHS
BO3HHKAIOT HU3MEHEHHs!, IPUBOJSILMUE B psfie CIy4aeB K Pa3sBUTHIO MpogeccHo-
HAlBHOH naTosoruy — BUOpalMoHHON Oonesuu. Haubonbiuui yaensHbIH Bec
(pacnpocTpaHeHHe) UMEET MaTOJIOrHs, B 3THONATOreHe3e KOTOPOil cyluecTBeH-
HYIO pOJib HTpaeT MecTHas (JoKanbHas ) BUOpalus.

B npou3BOACTBEHHBIX YCIOBHSX PyYHbIE MaLINHE], BUOpALUA KOTOPBIX HMe-
€T MaKCUMaJbHblE YPOBHH JHEPrud (MaKCHUMaJbHbBIH ypoBeHb BUOPOCKOPOCTH)
B ITOJIocax HU3KUX 4acToT (1o 35 I'lt), BbI3bIBAIOT BUOPALMOHHYO [IATOJIOTHIO C
MPEeUMYIIECTBEHHbIM IOPaXXEHHEM HEepPBHO-MBILIEYHOTO, OIOPHO-IBHIATENb-
Horo annapatoB. [1pu paboTe ¢ py4HbIMH MalllMHaMH, BUOpaLiusd KOTOPBIX HMe-
eT MaKCHUMaJbHbIH YpOBEHb 3HEPrHH B BBICOKOHACTOTHOH OONacTH CHeKTpa
(Beile 125 '), BO3HUKAIOT IJIaBHBIM 00Pa3oM COCYJHCTBIE paccTpoiicTBa ¢ Ha-
KJIOHHOCTBIO K cla3my nepudepuyeckux cocynoB. [lpu BozxelicTBuM BUOpaLuu
HH3KOH 4acToThl 3aboseBaHue BO3HHKaeT uepe3 8—10 ner (popmosumku, 6y-
PUNBLIMKH € JJIEKTPOCBEpPJaMH), NMpH BO3AEHCTBHMH BBICOKOYACTOTHOMH BHOpa-
LMK — yepes 5 ¥ MeHee JieT (LUIMQOBLUMKH, PUXTOBLLIMKH).

JlokanpHass BuOpalMst IIHPOKOrO CIEKTpa MPEeHMYLIECTBEHHO CpeJHe-
BhICOKOUacTOTHas (35...125 I'u u Gonee) yale ¢ HEpaBHOMEPHBIM pacrnpefnene-
HHEM MaKCHMAaJIbHBIX YPOBHEH IO IIMpHHE CIIeKTpa 3HEeprid M HaJlKYHeM HM-
MyNsCHOIO yJapa (kjenka, oOpyOka, OypeHue) BbI3bIBAET pa3iHUHYIO CTENeHb
COCYAUCTBIX, HEPBHO-MBILIEUHBIX, KOCTHO-CYCTaBHBIX W [APYTHX HapyLIeHHH.
IToBblIeHHas JTOKallbHAs BUOpalUsl MOXKET NPUBOAUTH K HapyIIEHUM [OTOKOB
KpOBH B NepH@epHYEecKHUX COCYJax pPYK, HEBPOJOTHYECKHX H JIOKOMOTOPHBIX
¢ynxuni kucTa 1 Beer pyku. I'lo ouenxam or 1,7 % no 3,6 % pabouux paszsu-
TBIX CTpPaH MNOJBEPTalOTCs NOTEHLHAIBHO ONACHOMY BO3AEHCTBUIO JIOKANBbHOM
BHOpanuy. TepMUH «CHHIPOM JIOKAJIbHOH BHUOPALIMK» [UHPOKO UCIIONB3YIOT AJS
onpezesieHUs HapylIeHHH NeATeJbHOCTH NeprudepHueckrX cocynoB, HEBPOIO-
I'MYECKUX M MBILIEYHO-CKEJIETHBIX NMOBPEeKASHUH, 00yClOBIeHHBIX BO3AeHCTBU-
eM JoKanbHOH BHOpanuy. IIposBIeHHs] HEBPOJOTHUYECKUX HIIM COCYIOUCTHIX Ha-
pYLUeHH y pabo4uX, NOABEPKEHHBIX BO3AeHCTBHIO Takoil BUOpaLMK, MOLYT
HOCHUTh KaK MHAMBHIyallbHBIH, TaK U IPyINNoBoH XapakTep. B HEKOTOpPLIX CTpa-
Hax, B TOM uHciie B P®, Gone3HH cocyloB U CyCTaBOB, BbI3BaHHbIE JelicTBHEM
JIOKaJIbHOH BHOpPaLHH, IPHYHCIIEHB! K NIpOGdeCCHOHANBHBIM 3a00J1€BaHUAM C CO-
OTBETCTBYIOLUMM BO3MEILEHHEM HaHECEHHOTo 3[0pOBbIO yilepGa. Cpoku pas-
BHTHS NTATOJIOTMH NPH BO3AEHCTBUM NOJ0OHOM Bubpanuu — ot 3 10 8 ner.

BospgeiicTBue obleil BUOpAWH pa3HbIX [IapaMeTPOB BHI3LIBAET Pa3IHUYHYIO
CTeleHb BBIPAXKEHHOCTH M3MEHEHUI B LEHTPAJIbHON M BereTaTUBHBIX HEPBHBIX
CHCTEMaX, CepleYHO-COCYJUCTON cucTeMe, OOMEHHBIX MpoLeccax, BecTHOYsp-
HOM arinapare.

Bo3HHKHOBEHHE W pa3BUTHe BUOpalHOHHOH Gosie3HH 00yCIOBJIEHBI CIOXK-
HBIM B3auMOAEHCTBHEM pedIEKTOPHO pa3sBUBAFOLIMXCS M3MEHEHMH B HesTelNb-
HOCTY pa3iIiYHbIX OTAENIOB HEPBHOH crcTeMbl. boneliyto pons B Xapakrepe pe-
aKUMH OpraHW3Ma UIParoT COMYTCIBYIOLIHE (AaKTOPbl: MHKPOTpaBMAaTH3aUHs,
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OXJNaXACHHE, CTATUUECKOEC MBILLIECYHOE YCHUIIHE, IIOHHNXKXEHHOEC aTMOC(bepHOC Aas-
JICHHE, HpOH3BOﬂ,CTBeHHBIﬁ 1Ly M.

5.3. 'urneHuyeckoe HOpMUpPOBaHHE BHOpAIUH

3HaueHHUss HOPMUPYEMBIX NlapaMeTpOB BUOpaIHH, MONydeHHbIE B pe3yibTaTe
H3MepeHHH Ha paboyux MecTax, HEeOCPeACTBEHHO CPaBHMUBAIOT C THIMEHHYe-
CKUMHU HOpMaTHBaMu. [ UrHeHUYecKas OlLleHKa IOCTOSHHONW U HENOCTOSHHOU
BUOpanuy, BO3NEHCTRYyIOMIEH Ha YeNoBeKa, IPOU3BOAUTCS CNEAYIOLIMMYU METO-
namu [1]:

® JaCTOTHBIM (CIIEKTPAILHBIM) aHAJTU30M HOPMHUPYEMOTro IlapaMeTpa;

® UHTErpaabHOH OLICHKOH 110 4acTOTe HOPMHUPYEMOTO NTapaMeTpa;

® UHTErpaibHOH OLIEHKOH ¢ y4eTOM BpeMeHH BHUOPAllMOHHOrO BO3AEHCTBHS
I10 SKBHBAJIEHTHOMY (110 3HEPIHH) YPOBHIO HOPMUPYEMOTI'O NapaMeTpa;

® JO3HOH OLIEHKOMH.

HopmupyeMsle MapaMmeTphl YKa3blBAlOTCA JJIA ONpPEedesIeHHOTrO [yana3oHa
4acTOT:

e /15 NIOKANBbHOM BUOpaIMH B BHJIE OKTaBHBIX MTOJIOC CO CpeJHEreOMeTpuye-
ckuMu yactotamu: 8; 16; 31,5; 63; 125; 250; 500; 1000 I'u;

e 1y oOmief BUOpalMM B BHAE OKTABHBIX WM 1/3 OKTaBHEIX MOJIOC CO
cpeHereoMeTpuueckuMu vactotamu: 0,8; 1; 1,25; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0;
6,3; 8,0; 10,0; 12,5; 16,0; 20,0; 25,0, 31,5; 40,0; 50,0; 63,0; 80,0 I'11.

Tlpr uacTOTHOM (CHEKTpalbHOM) aHAIHM3€ HOPMHPYEMBIMH [apaMeTpamH
ABISIIOTCA CpeAHME KBaJpaTUYeCKHe 3HaYeHHs] BUOPOCKOPOCTH V U BUOPOYCKO-
peHys a WM UX jJorapubmMuueckue yposuu Ly, L,, u3MepseMbie B OKTABHBIX H
TPETh OKTABHBIX NOJIOCAX YACTOT.

IIpu mHTErpansHoi OLEHKE 110 YAaCTOTEe HOPMUPYEMBIM MapaMeTpoOM sBJIsIeT-
€Sl KOPPEKTHPOBAaHHOE 3HAaYeHHE BUOPOCKOPOCTU U BubOpoyckopenust U unu ux
norapudmudeckue ypoBHM Ly, HU3MepsieMble ¢ IMOMOLUBIO KOPPEKTHPYIOLIUX
(uaBTPOB WK BBIYHCIIAEMEBIE IO (HOpMYTaM

n 0 . .
U, Ky )2 mmn Ly =101g 3107 Cuithe)
] U[ U g

i=1 i=]

rae Ui, Lyj — cpenHue xBagpaTHdeckue 3HadeHHs BHOPOCKOPOCTU UITH BUOPO-
yCKOpeHUs (MU MX Jiorapu(MuyecKkde YpOBHH) B i-M 4acTOTHOH molsoce; n —
YHCNO HacTOTHBIX Mojioc (1/3 umu 1/1 oxTas) B HOPMHPYEMOM HAaCTOTHOM [AHa-
nazone; Ky, Lyj — BecoBble KoadduumenTs! ang i-d 4aCTOTHOU IOJIOCHI COOT-
BETCTBEHHO JUIsi aOCONMIOTHBIX 3HAYEHWH WM MX JOrapUPMUYECKHX yDPOBHEH,
onpenenseMble AN JOKANBHBIX W AT OOLMX BuOpauuil no tabmuuam, T. €.
KOPPEeKTHPOBAaHHBIH YpPOBEHEL BUODALIMM — OJHOYUCIOBAS XapaKTEpUCTHKa BHO-
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pauuy, onpenenseMas KaK pe3ylbTaT SHEPreTHUeCKOro CyMMHUDPOBAaHHs YPOB-
Heil BUOpaLMU B OKTaBHBIX I10JI0CAX YACTOT C YUETOM OKTABHLIX [IONPABOK.

[Mpu mHTerpansHON oLieHKe BUOpaUMM C y4eTOM BpeMeHH ee BO3AeHCTBUA
[0 3KBUBAllCHTHOMY (10 3HEPTMH) YPOBHIO HOPMUDYEMbIM [1apaMeTpOM SBIIsi-
€TCsl SKBHUBAJIEHTHOE KOPPEKTUPOBAHHOE 3HAYEHHE BHOPOCKOPOCTH WM BHO-
poyckopeHust Usyy UM UX JTOorapudMudeckuii ypoBeHb Lyjyks, H3MEPEHHbIE WK
BLIYMCIIEHHBIE 110 GopMynam

n
Wi Ly = 101g %2100"%'% :

i=l

rae Uj; — KOppeKTUPOBAHHOE 110 HACTOTE 3HAYEHUE KOHTPOIHPYEMOro rapamer-
pa BubpockopocTH (v, Ly), M/c umu Bubpoyckopenus (a, L), m/c?; t; — Bpems
AedcTBUs BUOpaLuy, 4;

rAe n — obllee YUCIIO UHTEPBaNoB AeHcTBYS BUGpaLluH.

CnenoBatenbHO, 3KBHBalNEHTHBIM (110 3HEPrHH) KOPpPEKTUPOBAHHBIN ypo-
BEHb U3MeEHSsIOIeiics BO BpeMeHH BUOpaLMH — 3TO KOPPEKTHPOBAHHBIH YPOBEHE
[IOCTOSTHHOM BO BpeMeHH BHOpallUM, KOTOpas MMEeT TaKoe XK€ CpelHeKBaipa-
TUYHOE KOPPEKTHPOBAaHHOE 3HauYeHHE BUOPOYCKOPEHUS WHIH BHOPOCKOPOCTH,
YTO U AAaHHAS HENOCTOSIHHAasi BUOpalMs B TE€YeHUe OlpelelieHHOro WHTepBana
BPEMEHH.

Jo3a Bubpauun D onpenensiercs 1o ¢popmyie

T
D= [U™(t)dt,
0
rae U — KOppEeKTHPOBAHHOE MO YAaCTOTE 3HAYEHHE KOHTPOIMPYEMOTO [1apaMeT-
pa B MOMEHT BPEMEHH t, M/C > Ml M/C'; M — TOKA3aTelb SKBHBAICHTHOCTH (-
3HOJIOTHYECKOTO BO3ACHCTBHA BHUOpalMH, yCTaHABIMBAEMBIH CaHHTapHBIMU
HOpMaMH.

[IpenensHO AOMYCTHUMEIE BEIMYHHBl HOPMHPYEMBIX [TapaMeTpoB IPOU3BOI-
CTBEHHOH NTOKaJBHOM BUOpPALMU ITPH JUIUTENLHOCTH BHOPAIIMOHHOIO BO3IEHCT-
Bus 480 MuH (8 1) mpuBeaeHB! B Tadm. 5.1.

PaboTa B ycnoBusx BO3AeHCTBUS BUOpauMH C YPOBHAMH, NPEBBIIAIONIHNMHE
caHuTapHble HOpMEI Oojiee yeM Ha 12 nb (B 4 pa3a) 1o MHTErpajbHOM OLIEHKe
WIH B KAKOH-THOO OKTaBHOH MOJIOCE, HE JOITyCKaeTCsl.
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Tabnuna 5.1

IpenenbHO OOy CTUMBIE 3HAYEHUS IPOM3BOACTBEHHON JOKANBHON BHGpau

| TIpemenbHO DONYCTHMbIE 3HAYEHHSA TI0 OCAM
CpenHereoMeTpUYeCKHe X Y. 7
4acTOTHl OKTAaBHBIX I10JIOC, > 2 =i
N BH62poyc1<opeH1m Bn6p_>ocx<opocn/1
m/c ab m/c-107 b
8 1,4 123 2,8 115
16 1,4 123 1,4 109
31,5 2,8 129 1,4 109
63 5,6 135 1,4 109
125 11,0 141 1,4 109
250 22,0 147 1,4 109
500 45,0 153 1,4 109
1000 89,0 159 1,4 109
KoppexTtuposaHHbIe
¥ SKBHUBA/IEHTHBIE 2.0 126 2.0 112
KOpPEeKTUPOBaHHbIE
3HA4YEeHUS U UX YPOBHHU

[IpenernbpHO HOIMyCTUMBIE BETMYMHBl HOPMHPYEMBIX NapamMeTpoB BHOpauuu
pabotux MecT MpH ANUTENBHOCTH BHOpAlMOHHOTO Bo3zeicTBust 480 Mun (8 )
JUTs BUOpauuu Kateropuu 1 (TpaHcnopTHO# BUOpaluu) npuBeneHsl B Tab. 5.2.

Tabnuna 5.2

IIpenensHO AOMyCTUMBIE 3HAYEHUS BUOpaALUK pabouHuX MecT
KaTeropuH | (ykasaHs! TONBKO JJIsi BUOPOYCKOPEHNUS)
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Cpenxe- [NpenensHO nONYCTUMbIE 3HAYEHUS BHOPOYCKOPEHMS
reoMeTpH- M/c 2 nb
HECKHE B 1/3 okraBe B /] oxTage B 1/3 oktaBe B 1/1 okTase
oot | 2o | XoYo | Zo [ XoYo  Zo | XoYo| Zo | XoYo
0,80 0,70 | 0,22 - - 117 107 - - ]
1,00 0,63 0,22 1,10 | 0,40 116 107 121 112
1,25 0,56 | 0,22 — — 115 107 - —
1,60 0,50 | 0,22 - - 114 107 — —
2,00 0,45 0,22 | 0,79 | 0,45 113 107 118 113
2,50 0,40 | 0,28 — - 112 109 - -
3,15 0,35 0,35 - - 111 111 - -
4,00 032 | 0,45 | 0,56 | 0,79 110 113 115 118
5,00 0,32 | 0,56 - — 110 115 - -
6,30 0,32 | 0,70 — — 110 117 - -
8,00 0,32 | 0,89 | 0,63 1,60 110 119 116 124 |




OxoHyaHue Tabi. 5.2

Cpenne- IlpenenbsHO KONy CTHMBIE 3Ha4eHUs BUOPOYCKOPEH M
Te€OMETPH- Mm/c? nb
qeckue B 1/3 oxTaBe B 1/] okTaBe B 1/3 oxraBe B 1/1 okraBe
nomoo L | 2o | XoYo | Zo | XoYe| Zo  Xo¥o| Zo | XoYo
10,00 0,40 1,10 - - 112 121 - -
12,50 0,50 1,40 - - 114 123 — —
16,00 0,63 1,80 1,10 3,20 116 125 121 130
20,00 | 0,79 | 2,20 - - 118 127 - -
© 25,00 1,00 | 2,80 - - 120 129 - -
31,50 1,30 3,50 2,20 6,30 122 131 127 136
40,00 1,60 4,50 - - 124 133 - -
50,00 2,00 5,60 - - 126 135 - -
63,00 2,50 7,00 4,50 | 13,00 | 128 137 133 142
80,00 3,20 8,90 - - 130 139 - =
KoppekTtu-
pOBaHHEIE
Y 9KBUBa-
TICHTHbIC - - 056 040 | - - s o112
KOPPEKTH-
pOBaHHEBIE
3Ha4YeHUs U
MX YPOBHH

5.4. lIpopunakruka BUGponopaxeHui

3apauell obecniedyeHust BUOpaOHHOH 0e30MacHOCTH SBISIETCS NpenoTBpa-
LIeHHE YCJIOBHH, IIpH KOTOPBIX BO3AeHCTBHE BHOpalu MOrno Gbl MPHBECTH K
YXyALIEHUIO COCTOSHHS 340POBhS paOOTHHKOB, B TOM YHUCNe K PODhecCHOHATb-
HBIM 3a00JI€BaHHUAM, a TaKXe K 3HAYMUTEIBHOMY CHHXXEHHMIO KOM(OPTHOCTH yC-
noBHH Tpyna (ocobeHHO ANA JHI Npodeccuil, TpeOyoIUX MpHU BBIIOIHEHUH
MIPOU3BOACTBEHHOI'0 33laHUs UCKIIIOUHTENBHOrO BHUMaHMs BO H3bexaHHe BO3-
HHKHOBEHMA OIACHBIX CHTyalldd, HaIpUMep, BOJUTENIEd TpPaHCIOPTHBIX
CPEICTB).

Konuenuust BuGpauoHHOH Ge3onacHOCTH, NIPHHATAas B cTpaHax EBponeH-
ckoro Coroza (EC) u B Poccuiickoit enepalivu, 3aKI04aeTcsi B TOM, YTO Ha K3-
FOTOBUTENS MallIMHBI — HICTOYHHKA BHOPAIIHH, IOXKUTCS OTBETCTBEHHOCTH 3a Xa-
PaKTEPUCTHKH 3TOH MAalMHEBI, HENOCPEeNCTBEHHO BIMSIOIIME Ha YCJIOBUS €€
OesonacHoro npumMeHeHus. Ilocae Toro kak H3rOTOBUTEND BBHIITOIHUI CBOH 004-
3aTebCTBA M 3asiBUI Tpedyemble XapaKTepHUCTUKU MalIHBI, IOCIeJHEeH OTKPBI-
BaeTcsl OecnpelaTCTBEHHBIH JOCTYNl Ha HAalMOHANBHBIA M MEXIYHapOJHBIE
pBIHKY. JlanpHeHIlas OTBETCTBEHHOCTh 3a MpPaBMJIBHBIA BHIOOP MalllMH M Ipa-
BUIIBHOE MX [IPUMEHEHHE JIEXKUT Ha paboTofaTee.
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K opzanHuzayuoHHO-mexHU4YecKuUmM MepoOnpUAmUAM NO IPOPUIAKTHKE
BUOpONIOpaXKeHUH OTHOCATCA: 3aMeHa olepaluil, TpeOYIOLUX [IpUMEHEeHUs
PYYHBIX MalUMH, aBTOMaTH3aluell NMPOoLeccoB U MX JUCTaHIMOHHBIM yTpaBie-
HHEM; MaKCUMaJIbHOE NMPHMEHEHHE IIPEeCCOBOH U OOHOCTOPOHHEH KIenKd B3a-
MEH yIapHOH; yMEHBIIEHHE yAEIbHOTO Beca oOpyOHBIX paboT 3a cyeT BHeApe-
HHUSL TOYHOT'O JIUTHS, NPOOECTPpYHHONH YHCTKH JIMThS, ra3oilJIaMeHHON pe3kd H
3JIEKTPOUCKPOBOH H IEKTPOXUMHUECKOH 00paboTKU; NpUMEHEHHE CaMOXOAHO-
ro o6OpyIOBaHHS ¢ aBTOMATHUYECKHM YIIpaBIeHHEM B3aMeH PYYHOro OypeHus;
MeXaHHM3alus IpOoLIecCOB PyHHOH (DOPMOBKH; AMCTAHLIMOHHOE yIlpaBieHue Oe-
TOHOYKJIaJYHUKOB U Ip., & TAKKe [IaHOBO-NPEAyNPEAUTENLHBIH PEMOHT U KOH-
TPOJIb BUOPALIMOHHBIX [1apaMeTPOB.

ITnanoeo-npedynpedumensHolii peMoOHmM U KOHMPONb 6UOPAUUOHHbIX HA-
PaAMempoe 3aKITIOYaeTCss B TOM, YTO PYYHBIE MAIIMHBI, HAaXOISLIHECH B JKC-
IulyaTalud, He pexe 4eM | pas B 6 Mec JOJIKHBI IPOBEPSTHCS HA COOTBETCTBUE
YX BHOpALHOHHBIX NapaMeTpPOB NAcCHOPTHHIM NaHHBIM. Bce pe3ynbTaThl KOH-
TPONBHBIX U3MepeHull BUOpaluy MalllMHbl, OTMETKH O PEMOHTE U NPOGUIAKTH-
Ke BHOCSITCSl B CIEL{HaJIbHBIH >XXypHaI W WHAMBHIYaJIbHBIH NAcoOpT MAIIMHEL
Py4Hble MaIllMHBI NODKHB! OBITH HHIAWBHAYAIBHO 3aKpEeIUIeHB! 32 paGoTaronu-
MH, XPaHUThCS B CIIELMANBHO OTBEJEHHBIX MECTaX, PETYJSIPHO IMOJABEPraThCs
cMaske.

K mexnuueckum meponpuamuam [6, 7] OTHOCHTCS cO3[aHHE HOBBIX KOH-
CTPYKUMH HHCTPYMEHTOB M MallliH, BUOpalusd KOTOPHIX He JOJDKHA BHIXOIWTH
3a npenesisl 6e30NacHoM I YenoBeKa, a yCHIIHe, IPUKIablBaeMOe PyKaMu pa-
foTaromero K pyJHol MalllvHe, JOKHO OBITE B npenenax 15...20 kr, cozpanune
KIIETIaNbHBIX, PYOMIIBHBIX, OTOOHHBIX, OypHMIBHBIX M APYTHX KOHCTPYKUHH, B
KOTOPBIX HCIIONB3YIOTCSA pAa3IM4YHble MPHHLMIB BHOPO3aIMUTHI: HM3MEHEHHe
BHYTPEHHEro LHKJIa paboThl MOJOTKOB, BbIOOp paLlMOHANTBHBIX TapaMeTpoB
YZApHOro y3ia, IPUMEHEHHE Pa3IHYHbIX AEMITPHUPYIOMMX IPHCIIOCO0IEHUH.

Jlns 3amuTsl 1eBOH pyKH OT BHOpallMM BCTaBHOI'O HMHCTPYMEHTA NPHMEHS-
I0TCs BUOporacsIye Hacaaky U3 ryOyaTodl pe3uHb], NIaCTMACCH B KOMOHHAITHA
C NpPYXHMHHBIMH aMOPTH3aTOPaMH, MOJOOHBIE HACAIKH HCIOJB3IYIOTCS W IS
3aIUTEl OT BUOpAHUU PYKOSTOK LUTH(OBANBHBIX MAlIMH. YMEHbIICHHs BUOpa-
LMK A OBATBHBIX M APYTHX HHCTPYMEHTOB BPAIlATEIBHOIO AEHCTBUS MOX-
HO NOOGUTHCS TILATENLHOH peryispHoi GanaHCHpOBKOI aOpa3uWBHBIX KPYroB U
HacaloK, PerylspHOH 3aMeHOM KpyroB ¢ HapylIeHHBIMH ITOBEPXHOCTIMM, CO3-
JarouMH aucbanaHce.

Hdns ymenpiieHuss BUOpalluy, nepeiaBaeMoi Ha paboude MecTa, IpUMEeHs-
IOTCS ClEUMalibHbIE aMOPTU3UPYIOLIME CHAEHBS, NIONIaJKU C NACCHBHOMN npy-
KUHHOU W3oNsALueH, pe3uHOBBIe, TIOPOJOHOBRIE U Jpyrue BUOporacsive Ha-
CTHJIBL.

Pacuer QpyHOaMEHTOB U BUOPOM3ONALIMOHHBIX CPEACTB HA CTAAWM MPOEKTH-
pOBaHWs SIBISIETCS KapIMHANBHBIM CPEJCTBOM CHIDKEHUA o0luel BMOpalun npu
YCTaHOBKE MOILIHBIX MAIUHUH U arperaros.
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Tuzuenuueckue, 1e4ebHO-NPOPUAAKMUNECKUE U RPABOBbIE MEPORPUA-
mus. B COOTBETCTBHH C peKOMEHNALMSIMH K pa3paboTKe MOJIOKEHUS O PEKUME
TpyHAa paboTHMKOB BHOpooIlacHbIX npogeccHii oblee BpemMs KOHTAKTa C BHO-
PUPYIOLIMMHM MallMHaMK, BUOpaLKs KOTOPBIX COOTBETCTBYET CAHUTApHOM Hop-
Me, Ha NIPOTSKEHUM CMEHBI He [IODKHO NIPeBbILaTh 2/3 AuTelbHOCTH paboyero
nusi. Omepauuyt JOJDKHBI paclpefesiThes MeXIy paboTHUKaMM Tak, 4TOOBI
MIPOJIOJKUTENBHOCTD HENPEPHIBHOTO BO3ASHCTBHSA BUOpaLMH, BKITIOYast MHKDPO-
nays3sl, He npepblmana 15-20 MuH. PeKOMEHIyI0TCS [IpY 3TOM JBa perilaMeHTH-
POBaHHBIX IepepblBa (I aKTHBHOI'O OTABIXa, IPOBEACHMS NPOHU3BOACTBEHHOM
I'HMHACTHUKU 10 CIIEUANBHOMY KOMIUIEKCY, ruaponponenyp): 20 MuH (depes 1—
2 y ot Havyana cMensl) 1 30 MuH (4epes 2 9 nocne o6eIeHHOTO MepephlBa).

PexxuM Tpyaa OOJKEH yCTaHaBIMBAThCs MPH [TOKa3aTelle NPeBhIIIEeHNs BHO-
pallHOHHOH Harpy3ku Ha omepatopa He MeHee 1 nb (B 1,12 pasa), HO He Oonee
12 nb (B 4 paza).

TIpn noxazarene npeepsimeHust donee 12 ob (B 4 pasza) 3anpeluaercs IIpoBo-
IUTH paboTHl ¥ MPUMEHSITH MalLlHHb], FeHEPUPYIOILHE TaKyo BUOpALIHIO.

K pabGote ¢ BUOpUpYIOIIMMH MalllUHAMH U OOOpYZOBaHHUEM JOIYCKAKOTCH
auUa He Monoxe 18 eT, NoJydYHBIINEe COOTBETCTBYIOLUYIO KBamu(UKalMio U
CHaBLIME TEXHUYECKUH MHHUMYM IO IpaBriiaM Ge30ITacCHOCTH BBINOIHEHUS pa-
6ot. IIpu npueMe Ha paGoTy OHU AOJDKHBI IPOXOAUTE NPEABAPUTEIHHbIH MeaM-
LMHCKHI ocMOTp, a B Ipoliecce paGoThl — NEPHOAUYECKHE OCMOTPHI He pexe
1 pasa B rosi B COOTBETCTBHH C NIPHKA30M MUHMCTpPA 3/(pABOOXPAHEHUSI.

Pabora ¢ BuOpupytolmM obopynoBaHHeM, KaK [pPaBUNO, AOJDKHA [IPOBO-
IUTbCA B OTAllIMBaeMBIX [OMELUEHHAX C TeMIepaTypoil Bo3dyxa He MeHee
16 °C npu BnaxxHocTH 40...60 % U cxopocTH ero aBumkeHus He Gonee 0,3 M/c.
IIpyu HEBO3MOXKHOCTH CO34aHUs MONOOHBIX yciaoBUH (paboTa Ha OTKPEITOM BO3-
JlyXe, IoJI3eMHbIe pabOoThI U T. IT.) JJIs IEPHOAMUECKOro 000rpeBa JOMKHbBI OLITh
NpelyCMOTPEHbl CIIeHaIbHBIE OTAallJIMBaeMble TIOMEIIEHHS C TeMIlepaTypoi
Boznyxa He MeHee 22 °C, oTHOcHTENbHOM BiaxHOCThIO 40...60 % 1 cKOpPOCTHIO
nBrxeHus: Bo3ayxa 0,3 m/c. B cnyvae HEOOXOAUMOCTH CONPUKOCHOBEHHS C XO-
JOLHBIM METAJIOM CIIEyeT II0Ab30BaThCH TEIUIBIMH PYKaBULIAMH.

Jist TOBLILIEHHS! 3aAILUMTHBIX CBOHCTB OpraHu3Ma, pabOTOCIOCOOHOCTH H
TPYHOBOM aKTHBHOCTH Cll€lyeT HCIOIb30BATh CIELHAIbHBIE KOMIUIEKCHI IIpPO-
H3BOJACTBEHHOH I'MMHACTHUKM, BUTAMHHOINPO(UIAKTHKY (IBa pa3a B roj KOM-
rureke BUTaMHHOB C, B; HUKOTHHOBAs KUcoTa), cieunurande. LlenecoobpazHo
[IpOBE/IEHHUE B cepefuHe MM B KoHLe padodero NHA 5—10-MUHYTHBIX T'MApPO-
npouexyp, CoueTarolNX BaHHOUKU [IpH TeMrepaType Bolbl 38 °C u camomac-
CaX IJ15 BEPXHUX KOHEYHOCTEH.

Cpeocmea unOueudyanbHoli 3auiumsl. B KadecTBe WHAMBUIYallbHBIX
CPeICTB 3allMThl OT BUOpaLIMK NPHUMEHSIOTCS racsiliMe BUOPALHIO PyKaBHLBL U
crenuanbpHas o0yBb. B Hacrosllee BpeMst TpeOOBaHMA K 3alIMTHBIM pYKaBULaM
U Oo0yBHM C NMPUMEHEHHEM YNPYro-AeMIIUPYIOLIMX MaTepHUaOB pPerjiiaMeHTH-
pyrorcs crneunansabiMu ['OCTamu. CranmaptusupyroTcs 3¢pGeKTHBHOCTh ra-
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LIeHHs BUOpalluy, TONILIMHA YyNpPyTro-AeMIdUpyIOlero MaTepuana, IpeumMylie-
cTBeHHas 00JacTh NPHUMEHEHHS W ApyTHe TpeOOBaHHS K 3alUTHBEIM H3JENHAM
3TOro TUIA.

KonTpoasHbie Bonpockl K riase 5

1. B xaxux oTpacisix NPOMBIIUIEHHOCTH, M IPH KaKMX TEeXHOJNOTHYECKUX
oIrepanMsx BcTpedaeTcs BUOpalLys, Kak (GakTop NPOU3BOACTBEHHON Cpenbl?

2. Kaxoe obopynoBaHHe SBISETCS MCTOYHUKOM BHOpally, U KaKOBbI BUO-
POaKyCTHYECKHME XapaKTEPUCTHKHM 3TOI0 060py IOBaHUA?

3. Ilo xakuM IpHYMHAM IIpH paboTe, B NPOLECCE SKCIUTyaTAllMH Pa3IHIHOIro
000OpyIOBaHMs BO3MOXKHO IIOBBILIEHHE YPOBHSA BUOpauuu (KosebaTenbHo# cKkopo-
CTH)?

4. JajiTe XxapaKTepUCTUKY OCHOBHBIX [TapaMeTPOB BUOpaLIUH.

5. B 4eM pasHuua Mexnay aOCOMIOTHBIMH 3HAaYEHHSAMH NapaMeTpoB BHOpa-
(UM ¥ UX YPOBHAMHU?

6. OT 4ero 3aBHCHUT BEJIMYHHA KOJebaTeNbHOW 3Hepruu, NOrJIOLIeHHON Te-
JIOM YeNoBeKa?

7. Kak cB3aHBl HHTEHCHBHOCTh BUOpallUH, &, CIeIOBATENbHO, Konebarenb-
Hasi 9Heprus ¢ KonedaTeNbHOH CKOPOCThIO?

8. Uro xapakTepusyeT MeXaHW4YecKuil ummnenaHc?

9. Yro noHMMaeTcs NOJ CTaHJAPTHOM CpelHereoMeTpU4ecKOoH 4acTOTOH B
BUBpoaKkycTHKe?

10. Kax nogpazzensioT BHOpaluiO B 3aBUCHMOCTH OT XapakTepa KOHTAaKTa
Tena paboyero ¢ ICTOYHMKOM BHOparun?

11. B HanpaBneHUHM KaKWX KOOPAHMHATHBIX OCEH YyKa3blBAlOT 3HAYEHHUs HOp-
MHpPYEMBIX [TapaMeTpoB s o011ell U ToKabpHOM BHOparuii?

12. Yro oTHOCAT K (aKkTOpaM, ycyryONsiolldM Bo3aelcTBUE BUOpaLMu pyd-
HBIX MalllMH Ha OpraHu3M YeloBeka?

13. Kax nozpaznenstoT oOLLy o BUOPaUio [10 UCTOYHUKY BOIHMKHOBEHUS BUO-
pauun?

14. K yeMy OpuBOAMUT BO3AEHCTBUE BUOpALK HA OPraHHU3M deoBeKa?

15. Kakute napaMeTpsl SBJSIOTCS HOPMUPYEMBIMU A1 BUOpaiuu?

16. Kakue MeTOap! TMTNEHUYECKOT0 HOPMUPOBaHus BUOpauuu Brl 3HaeTe?

17. Kakue MeponpusTHsA MPHUMEHSIOTCA IS NPO(UIaKTHKA HeOIaronpusT-
HOro AeHcTBHS BUOpallMi Ha OPraHu3M YejnoBexa?

18. Kax BnusieT 4aCTOTHBIA cOCTaB BUOpalldU Ha 3((PEeKTUBHOCTE MHIKEHEPHO-
TEXHUYECKHUX MEPOIPHUATHH IO CHIDKEHUIO €€ YPOBHS?

19. Kakue NpuMeHsIOTCS CpeACTBa MHAWBHAYALHOM 3alUMTH! OT BUOpanuu?
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I'nasa 6. IIYM. HHO®PA3BYK U YJIbTPA3BYK

[loxg wymom xax TrUrHeHMYECKMM (DAKTOPOM MPHUHATO NOAPa3yMeBaTh COBO-
KY[HOCTB CJBIIIHMBIX 3BYKOBBIX BOJH, HEONATONPHATHO BO3ACHCTBYIOLIMX Ha Op-
raHU3M 4elloBeKa, MELIAIOIIUX ero paboTe U OTABIXY. YAempa3eyk 1 uHppazeyx —
9TO TaKXKE COBOKYIHOCTH 3BYKOBBIX BOJIH, HO HE CJBIIUMMBIX HEeJ0BEKOM, OXHAKO
OKa3bIBaOIUX HEOIAroNpHATHOE SHEPreTHUECKOEe BO3AeiiCTBIE Ha YeNOBEKa.

B HacTosiee BpeMsi aKycTHUeckde (aKTopbl, OCOBEHHO IIYyM, CTAHOBATCS
Hanbosee pacnpOCTPaHEHHBIMH COLIMANIBHO-THIHEHHYECKHMY (akTopaMy BHeI-
Hell, kak OBITOBOM, TaK M NPOM3BOACTBEHHOM Cpelbl B CBA3M C pacluypeHHeM cde-
pPBI IOTpedieHus, HHTEHCHpUKae! 1 MeXaHu3alHeld TeXHONOTHYECKUX poLec-
COB, Pa3BUTHEM JIU3ENECTPOCHHUS, PEaKTUBHON aBHALMH, TPAHCIOPTA, CTPOHTENb-
HEIX TeXHONOrHH. BBeleHe HOBBIX BBICOKONIPOH3BOIMTENBHEIX BHAOB OBLITOBOTO U
NPOU3BOJCTBEHHOI0 00OPYLOBaHYUS C IOCTOSHHBIM YBEIHUEHUMEM CKOpOCTeH ABH-
XKEHUS] MalUMH M MEXaHU3MOB, LIMPOKOE NPUMEHEHHE NHEBMATUYECKOrO HHCTPY-
MEHTa pasNHYHOrO Ha3HAYEHHUs, PACIIHPEHHE CTAHOYHOTO MapKa CO3MA0T NPEeATo-
CBUIKH A/ BOSHHKHOBEHMS HOBBIX MCTOYHHKOB HHTEHCHBHOIO IlyMa, WH(ppa3ByKa
M yIbTpa3ByKa M YCUJICHHMS MX WHTEHCHBHOCTH INPHM MHTEHCH(DUKALMH CyLIEeCT-
BYIOLLUX paHee TEXHONOTHYECKHX IIPOLIECCOB.

6.1. ®H3HYECKHEe XaPAKTEPHCTHKH 3BYKOBOH BOHBI

[To ¢usuueckoil cymHOCTH 3BYKM IpPEACTaBISIOT cobol BOIHOOOpazHo pac-
NPOCTPaHSIOLIHECS MeXaHHYecKue KoyebaTelbHble JBHXKEHUS YACTHIl YIPYroi
cpeabl (ra3oBOM, XUAKOM MM TBEpAOH), MMEIOLIYe, KaK TMpaBuio, decrnopsnoy-
HBIH, ClyYaiHeli xapakrep. ICTOYHHKOM 3BYKOBBIX BOJIH MOXET GBITH J1H060€e KO-
Jebnoieecs MaTepUanbHOe TEJO, BBIBEJACHHOE M3 YCTOHUMBOIO COCTOSHHS [1OKOS
BHelIHeH cuioil. J[ns BOJTHBI CYLUECTBEHHO, YTO OHa PaclpOCTpaHseTcst B IPO-
CTpaHCTBE U BO BpeMeHH. HemocpescTBeHHO NPUMBIKAOLIYE K HCTOYHHUKY Kole-
GaHUsA YaCTHULIBI YIPYTo¥ Cpelbl BOBIEKAIOTCA B KoneOaTeNbHBIA Ipolece U cMe-
LIAOTCS, IPUXOAS B COCTOSHUE PUTMUYHOTO CryIIEHUS U pa3spesKeHUs. DTOT Ipo-
LIeCC B CHITy YNIPYTOCTH CINOLIHON Cpelbl pacipoCcTPaHsIeTCs MOCIeA0BaTENbHO Ha
CMEXHBIC H4acTHILIBl B BUJE BOJIHBI, TapamMeTpOM KOTOPOH SIBISETCS 36YK080€ OA6-
aenue p(t). Tlocnennee npeacrasnsier coboit mepeMeHHoe HaBleHUe, BOZHUKAOLIEE
JIOTIOJIHUTENIBHO K aTMOC(EPHOMY, B TOH cpeje, Yepe3 KOTOPYIO MPOXOISAT 3BYKO-
BEI€ BOJIHBI U BeIpaxkaeTcsi B Ila (H/Mz).

3ByKOBast BOJHA XapakTepu3yeTcs nepuoaom koaedanus T (¢). Ilepuog kone-
banus cBsizaH obpaTHEIM OTHOLIeHUeM ¢ yacToroii f, T.e. T = 1/f (I'n).

PaccTosiHHE, HAa KOTOPOE B TEUEHHUE OJHOI CEKYHJIBI MOXET PaclpOCTPaHAThCS
BOJIHOBOH Tpoliecc, Ha3bIBAETCS CKOPOCThIO 3BYKa ¢ (M/c). B Bo3ayxe npu Teme-
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parype 20 °C 1 HOpMaJBEHOM aTMOC(EepHOM J@aBIeHMH OHa paBHa 334 M/c, MpH Io-
BBILLIEHHU TeMIlepaTyphl — yBeJIHUMuBaeTcs npuMmepHo Ha 0,71 M/c Ha Kaxaslii rpa-
Iyc.

PaccTosiHHe Mex 1y ABYMSI COCEHHMH CTYILEHHSIMH MM Pa3peeHHUIMH B 3BY-
KOBOM I10JI€ XapaKTepu3yeT JJIHHY BOAHBI A (M). JnuHa BONHBI CBsi3aHa C 4acTOTOR
f 1 cKOpOCTHIO € 3ByKa COOTHOLLIEHHEM

A =c/f.

PacnipocTpanenyne 3ByKOBBIX BOJIH CONPOBOXKAAETCS MEPEHOCOM KomeGarenb-
HOIt SHEprUH B MPOCTpaHCcTBe. Ee KonmuecTso, Mpoxosiiee yepes miomans 1 m2,
PacroyIOKEHHYIO I[IEePIEeHAHKYIAPHO HANpPaBICHHIO PaclpOCTPaHEeHMs 3BYKOBOH
BOJIHBI, SIBJI€TCS JHEPreTHYECKOH XapaKTEepHUCTUKON 3BYKOBOH BOJIHEBI, Ha3blBae-
MOH unmencusnocmoio 36yka | (Bt/m*), BoramcIsieMoi 110 Gopmylre

2
=P

p-c’
roe p — IVIOTHOCTh CPEellbl; C — CKOPOCTh 3BYKa.

YacTOTHBII COCTaB UIyMa XapaKTepusyeT ero ChekTp, T. €. paclpeaeleHue na-
pameTpoB 3BYKOBBIX BOJH (aMILTUTYIHBIX 3HAYEHHH 3BYKOBOI'O JAAaBAEHHS WK HH-
TEHCHUBHOCTH 3BYKa) 10 4acTOTe, T. € CIEKTP XapaKTepu3yeT pachpejeneHue 3BY-
KOBOJ SHEPruM COCTaBIAIOILKX JaHHOro Iyma o yactote. Eciii B cocTase IyMa
NpPUCYTCTBYIOT GOJiee MHTEHCHBHBI 3BYKH C yacToTamu konebauuii no 400 I'u, To
CIIEKTP OTHOCAT K HU3KOUACTOTHOMY, IIpU O0Jiee HHTEHCHBHBIX 3BYKaX C YacToTa-
Mmu B auanasone 400...1000 ' — k cpenHevactoTHOMY, cBblle 1000 ' — k Bbico-
KOYaCTOTHOMY.

Ilo Benyv4YMHE MHTEPBAIOB MEX/Y COCTAB/IIOIIMMH 3ByKaMH ILyMa pa3auuaroT
JUCKPETHBIA (JIMHeHyaThlif) U CINIOIHOM crieKTphl. B mepBoM cllyuae OTHENbHbIE
COCTaBJAIOILME 3BYKH, BXOASIIME B CIIEKTp IIyMa, pasjieNeHbl 3HAYUTEIbHBIMU
YaCTOTHBIMU MHTEpBalaMH, BO BTOPOM — ClIeAyIOT ApPYT 32 APYIOM HELPEPHIBHO C
OecKOHEYHO MalbiMK HMHTepBasaMu. CMeEIlaHHBIH CHEKTP XapakTepu3yercs OT-
IeNbHBIMHA ITHKOBBIMU AMCKPETHBIMK COCTABJISIOIIMMY Ha (hOHE CIUIOIIHOIO CIeK-
Tpa.

[To o¢pumansHo¥ Ki1accudukaluyy 1rymMoB, npuusaToid B Poccuiickoit Meaepa-
uuu B cootBetcTBuM ¢ TOCT 12.1.003-83 «Illym. O61ue TpeGoBanus 6e30macHo-
CTH», [IyMBbl CIeyeT NOAPA3ALIATh 10 XapaKkTepy CIeKTpa Ha HIMPOKOIOJIOCHbBIE,
¢ HenpepbIBHBIM CIIEKTPOM LIHPHHON OoJiee 0JHON OKTaBbI,  TOHAAbHbIE, B CIIEK-
Tpe KOTOPBIX HMEIOTCA CABIIIHMBIE AHCKPETHBIE TOHA.

124



[lo BpeMEHHBIM XapakTepUCTHKAM LIyMbI ClIelyeT [OApa3AelsaTs Ha MOCTOSIH-
Hble, YPOBEHb 3ByKa KOTOPBIX 3a 8-4acoBoi pabo4uil 1eHh H3MEHHAeTCs BO BpeMe-
HU HE3HAYUTENbHO, U HemocTORHHbIE. [locnenHue, B CBOIO o4epenb, CleAyeT Moj-
pasfensaTh Ha konebniouuecs BO BPEMEHH, YPOBEHb 3ByKa KOTOPBIX HENPEPBIBHO
HM3MEHSIETCA BO BPEMEHH; npepuleucmole, YPOBEHb 3BYKa KOTOPBIX PE3KO 1ajaeTr 10
ypoBHs (pOHOBOrO LryMa, PHYEM IJIUTEIbHOCTE HHTEPBANIOB, B T€YEHHE KOTOPBIX
YPOBEHb OCTAETCS MOCTOSIHHBIM M NPEBBILIAIOIIMM YPOBEHb (HPOHOBOIO LIIyMa, CO-
craBnsier 1 ¢ u Gonee; umnyabcHble, COCTOSIME U3 OMHOIO HIH HECKOIBKUX 3BYKO-
BBIX CUTHAJIOB, KaXKAbIH U3 HUX INUTENBHOCTHIO MeHee 1 ¢.

PacnpocTpaneHue 3ByKOBBIX BOJIH CONPOBOXAAETCS IIOABICHUEM PSJa aKyCTH-
YECKHX (PEHOMEHOB, HMEIOIMX BRXHOE 3HAUEHHE I XapaKTEePHCTUKH IIIYMOBOI'O
(haxTopa, ero rUrHeHNYecKoi OLIEHKU U BbIOOpa Mep 3allMThI.

IIpy 0HOBpEMEHHOM PacllpOCTPaHEHMH B BO3AYLIHOM Cpejie HeCKONbKUX 3BY-
KOBBIX BOJIH OJMHAKOBOM 4YacTOTHI OHY MOIYT NPHUXOAHMTH B TOYKY MpPOCTPAHCTBA
OJHOBpPEMEHHO B OfHOH a3e, MOBpIIAS PE3yNbTHPYIOLLYIO aMIUIUTYXy Kojeba-
HUH, T. €. TPOMKOCTH 3ByKa. 1IpH coBlafieHuy IPOTHBOIOIOXKHEIX (a3 rPOMKOCTD
3ByKa CHIDKAETCs. SIBlleHNe HaloXeHHs BOJIH Ha3bIBaeTCS HHTEp(EpEeHIIHeH.

3ByKOBasl BOJIHA, OTPaXX€HHAs OT NPENSTCTBUA Ha IyTH €€ pacnpoCcTpaHEeHMsl, B
cllyuyae, KOrfa pa3Mephl NMpernsTCTBUS MEHbIUE JUIMHB! BOJHEI, OrMOaeT ero, a npu
HalMd4uy Lienel B nperpaje NpoHUKaeT yepes HuX. [Iponecc orubanus 3ByKOBOH
BOJTHOM IpersTCTBUMI KOHEYHbIX Pa3MepoB HazbiBaeTcs audpaxuveid. Bo3nukinue
BHYTPHU 3aMKHYTBIX [TOMEILEHHH 3BYKOBBIE BOJHBI, PACIIPOCTPAHSINACH OT HUCTOYHU-
Ka, MHOTOKPATHO OTPaXKaroTcsl OT NEPEKPBITHH, cO3/aBast yCIOBUS AN NOSBIEHHS
IyJIKOCTU NOMELIEHHsA. DTOT NPOoLECcC Ha3blBaeTcs peBepbepanueit.

Ecnu BHeWIBss cuiia, BBI3BaB KoJIe0aHUA CHCTEMBI, IIpeKpalaeT Ha Hee Aefict-
BOBaTh, 3Ta CHCTEMa HA4YHMHAET KoJe6GaThes CO CTPOro ompefaeeHHONW coGCTBeHHON
JacTOTOH KoNebanus, 3aBUCALICH OT YIPYTUX U MHEPLHOHHBIX cul. B ToMm ciyuae,
KOrJa 4acToTa kojebaHMH BHELIHeH cpeabl COBNAJAeT ¢ COOCTBEHHBIMH Kojeda-
HUSIMHM CHCTEMBI, aMIUIMTY[a pe3Ko Bo3pacTaeT. DTO SB/ICHUE Ha3bIBACTCH Pe30-
HaHCOM.

3BYKONpOBOISLIAs MEeXaHHYecKas CHCTeMa PELeNTOPHOTO OT[eNa CIyXOBOIo
aHanM3aTtopa CIocoOHa pearipoBaTh U IlepelaBaThb 3BYKOBOCIPUHUMAIOLIEH ya-
CTBIO pelenTopa MexaHH4ecKre KoneGaHHus cpeflbl, KOTOphle COBEepIIaloTCs C Yac-
totoii ot 20 o 20 000 xoneGanuit B cekyHmy (puc. 6.1) ¢ BenMMunHON 3BYKOBOH
SHEpPruyu OT 107 1o 10° Br/m® unu ot 2:107° 1o 2-10° H/m® (nmackaiei).

MuHHMalbHas BeTUUHHA 3BYKOBOH 9HEPI'HH, criocoOHasi TpaHC(HOPMHPOBATHCS
B HEpPBHBIH IpoLecc, T. €. BOCIPHHUMAaeMasi yXOM 4eJloBeKa Kak 3BYK, Ha3blBaeTCs
CITyXOBBIM TIOPOroM (MOPOTOM CIBIIMMOCTH) U coctaBiser 1072 Br/m”. 3BykoBoe
JaBlieHHe, COOTBETCTRYIONIEE 3TOH BENWYMHE, PABHO 2-107 H/m™? (ITa). Bercumii
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npenen, IpH KOTOPOM BOCIIPMHMMAaeMBlii 3ByK BBI3BIBaeT yxe G0NieBoe OLIymeH e,
COOTBETCTBYeT che 3Byka 10% Br/M* (3BykoBoe naBnenue 20 H/m?).

CrocoGHOCTh C1yXOBOI'O aHalU3aTopa perucTpHpOBaTh OTPOMHBIN AHANa3oH
BE/IUUMH 3BYKOBBIX NAaBIEHUI OOBACHAETCS TeM, YTO pa3iryaeTcs He PazHOCTh, a
KPaTHOCTh M3MEHEHHs aOCOIIOTHBIX BENIMYMH (CTYNEHYATOCTD BOCIIPUSTHS).
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Puc. 6.1. Ilopory casiiMMoCcTy 3By KOB Pa3IHYHOM YaCTOTHl M HHTEHCHBHOCTH

YcTaHOBIIEHO, UTO KaXKaas MOCleRyiolas CTyNeHb BOCHPUATHS OTIHYAETCd OT
npenesinyiiei Ha 12,4 %. TToaToMy AN XapaKTEPUCTHKH aKyCTHUYECKOro geHoMeHa
NpUHATA ClelMalbHasg U3MEPUTENbHAs CHCTEMA HHTEHCHBHOCTH M DHEPruH LyMa,
YUUTHIBAIOLAss NPUOIHIKEHHYIO JIOTapr(PMUUYECKYIO 3aBUCUMOCTh MEXIy pasapa-
XEHHEM U CIYXOBbIM BOCIpHUATHEM (3akoH Bebepa-®DexHepa), a UMEHHO, LIKala
norapuMHYECKUX €IMHHL, KaK Hanbosee 0OBbEKTHBHAS M COOTBETCTRYHOLIAA (BU-
3MOJIOTHYECKO} CYIIHOCTH Bocnpusitis. Ilo 3To# mikane Kaxmas nmocieayrolas
CTyINeHb 3BYKOBOH 3Heprun 6onplie npeasinyiueit 8 10 pa3. Hanpumep, ecnu uH-
TeHCUBHOCTH 3BYyKa Oonple apyroro B 10, 100, 1000 pas, To no norapudhmuydeckon
IIKalle OHa COOTBETCTBYeT yBeluueHuto Ha 1, 2, 3 equnuus! (1g10=1,1g100 =2 u
T. 1.). JJorapudmMudeckas eIHHULA, OTpaXKalolias AeCSITUKPATHYIO CTENeHb YBeH-
YeHHs MHTEHCHBHOCTH 3ByKa HaJ YPOBHEM JpYroro, Ha3bIBaeTCsl B aKycCTHke Oe-
noM (B). Vicnons3oBanue sorapuhMH4eckoi HIKalbl u3MepeHtil y1o6HO, TaK Kak B
MpaKTHKE U3MEPEHMs LyMa OFPOMHOrO AMana3oHa 3BYKOBOH 3HEPrHH B aOCOMIOT-
HBIX BEIMYMHAX TPOMO3IKO H HeynobHo. JlorapudmMuieckue eNUHULBI TO3BOISIOT
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OUEHUTH HMHTEHCHBHOCTD 3ByKa He aOCONIOTHOH BETMYUHON 3BYKOBOTO AaBICHUS, a
ee YpOBHEM, T. €. OTHOLUEHUEM (JaKTHUECKU CO3JaBaeMOro JaBJEeHUs K AABJICHUIO,
NPUHATOMY 32 €JMHUILY CPaBHEHHS.

Takoif enHHUIEH NPUHATO CUUTATH MHHIMAJIBHOE AABIEHHE, KOTOPOE YENOBEK
BOCIPUHHMAET Kax 3ByK Ha dactore 1000 I'1, a uMeHHO 2-107° H/M*. Beco avana-
30H 3HEPTHU, BOCIIPUHUMAEMOM CIyXOM KaK 3BYK, YK/JIaZbIBAETCs IIPH 3TUX yCIO-
susx B 13...14 b. [nsa ynob6cTBa Noib3yroTcs He OenoM, a eauuuneit, B 10 pas
MeHblIeH, — genubenom (ab), KoTopas COOTBETCTBYET NPUMEPHO MHHHMAIBEHOMY
TIPUPOCTY CHIIBI 3BYKa, paziyaeMoro yxoM. Takum obpa3om, e u neuudest — 310
YCIIOBHBIE €MHHULIb], KOTOpPbIe ITOKa3bIBalOT, HACKONBKO JanHbIM 3Byk 1 B nora-
pudpmMHUecKkoM MaciuTabe OomblIe YCIOBHOIO rnopora cisludMoctH Ly F3smepse-
Mbl€ TAKMM 00Pa30M BEIMUHHBI Ha3BIBAIOTCS JOrapu(pMUIECKUuMH ypOBHSIMU L HH-
TEHCHBHOCTH ITyMa WJI¥ YPOBHSMH 3BYKOBOI'O JaBJIECHUS.

JecaTuynblil torapudM OTHOLWIECHHUS ABYX HHTEHCHUBHOCTEH 3ByKa I 1 Iy Hasbl-
BAeTCS YPOBHEM HHTEHCHBHOCTH!:

Li=1gl/ly,B wmu L;=10lg /I, Ab.

B nacTosimiee BpeMs OOUIGNPUHSTO XapaKTePHU30BaTh WHTEHCHBHOCTH 3BYKa

(uryma) B ypOBHSIX 3BYKOBOTI'O JaBJIEHHS, ONIpPEAeNieMbIX N0 (popMmysie

L =20-1gP/P,,
rae P — onpenensemas BeIMYHHA 3BYKOBOI'o AasieHus, [1a; Py — noporosas Benu-
Y¥iHa 3BYKOBOTo AaBiexns (2-107, I1a).

Mexny ypoBHEM MHTEHCHUBHOCTM HryMa L 1 ypoBHeM 3ByKOBOro aapineHus L

CYLIECTBYET COOTHOLIECHHE

Li=L +10-1g(poco/pc),
Ie Po, Co — IIIOTHOCTh CPEMBl X CKOPOCTH 3BYKA IIPH HOPMAJIbHBIX aTMOC(epHBIX
YCIIOBUSIX; P, ¢ — U3MEPEHHbIe INIOTHOCTh Cpe/ibl M CKOPOCTh 3BYKa.

[Ipu HOpManBHBIX aTMOc(epHBbIX yernoBusx Ly = L.

Onenka UIyMa IO YPOBHIO €ro 3BYKOBOIO JaBlieHHS B Ab Haj NMOpPOTOBBIM
YPOBHEM CIpaBeUIMBa JIMLIL JUIS IPUHATOIO CTaHAAapTHOro ToHa ¢ yacroToii 1000
I'n. Jns TOHOB ApYIWX 4acTOT OLUyINEHHE CTENEeHH I'POMKOCTH 1IyMa W IOpPOT
CIBIIAMOCTH HE COBNAJAIOT NPH OJUMHAKOBOM IMPUPOCTE 3BYKOBOH 3HEPIUH CO
CTaHAApTHBIM TOHOM, CMellasch JUOO B CTOPOHY IIOBBILIEHHS (MIOPOTM HH3KUX
9acToT), JIMOO HEKOTOPOTO CHWXEHHs (TMOPOTH BBICOKHX YACTOT). JTO 38BHCHT OT
pa3N4HON YYBCTBUTEIBHOCTH CIYXOBOIO allapaTa K PasfM4uHBIM aKyCTHYECKHM
4acTOTaM.

Ourylenyre IPOMKOCTH HE COBIAfaeT TaloKe C pasJpa)KaroliuM AeHACTBUEM
uryma. Ha BBICOKHX 4acTOTaX OWUIylLUeHHE HeNpUsATHOCTH 3ByKa Ha 20...30 ex. mpe-
BBILIAET OLYILEHHE TPOMKOCTH.
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6.2. I'nruenn4eckas XapakTepucTHKA Iyma

BospaeiicTBre 1ymMa Ha OpraHu3M MOXET IPOSBISITHCS KaK B BUIE crieunpuye-
CKOTO NOpa)XKeHHA OpraHa cliyXa, Tak ¥ HapylIeHHIH CO CTOPOHBI MHOTHX OPraHoB U
cucteM. K HacTosiliieMy BpeMeHH HAKOIUIEHBI 1OCTATOMHO yOEeaUTe bHbIE [aHHbIE,
MO3BOJISFOINME CYUTH O XapaKTepe U 0COOEHHOCTAX BIUSHHUA IIYMOBOTO (GakTopa
Ha CTyXxoBy10 (yHKOHMIO. TeueHHe (YHKUHOHAIBHBIX H3MEHEHHH MOXET HMEThb
pasnuyHble cTagui. KpaTKoBpeMeHHOe NOHIDKEHHE OCTPOTHI ClIyXa MO BO3AEHCT-
BHEM IIlyMa ¢ OBICTPEIM BOCCTAHOBNEHHEM (DYHKUHM NOCIie MpeKpalleHus AedcT-
Busi (hakTopa paccMaTpuBaeTCs Kak NpOsiBIeHUe aANalTALHMOHHOM 3alUTHO-
IPUCIIOCOOUTENBHON peakLMH CIyXOBOTO OpraHa. AjanTalued K LIyMy HNPHHSTO
CYUTATh CIy4aW BPEMEHHOI'O IIOHIKEHHs cioyxa He Oomee yem Ha 10...15 nb ¢
BOCCTAHOBJIEHHEM €ro B TedYeHHe 3 MUH TOcie NpeKpalleHds OefcTBUA LiyMma.
JmutensHoe BO3AeHCTBHE MHTEHCHBHOTO 1IyMa MOXeT NPHBOAUTE K Iepepasfpa-
YKEHUIO KIIETOK 3ByKOBOTO aHAJM3aTOpa U ero YTOMIIEHHUIO, a 3aTeM U K CTOHKOMY
CHUKEHHIO OCTPOTHI CITyXa.

Crenenb NpoQeCcCHOHANIBHOW TYrOYXOCTH 3aBHCUT OT I[POM3BOJICTBEHHOIO
craxxa paboThl B YyCIOBHSX [IyMa, XapakTepa Ifyma, JJIUTEeNHHOCTH BO3AEUCTBUA
ero B TeyeHHe paboyero OHsS, OT MHTEHCHBHOCTH M CIIEKTpa. YCTaHOBJIEHO, UTO
YTOMILAIOIIEE U MOBpEXaroluee NeHCTBYE LIyMa [PONOPLUUOHAIBHO €ro 4acToTe.
HawuGonee Bpipaxcennble uamMeHenus Habmognarores Ha wactoTe 4000 ' u 6rus-
KOl K Hell o0nacTy, BIOCJEACTBUH MOBBILICHUE TOPOTOB CJBILIMMOCTH Pacipo-
cTpaHsieTcs ¥ Ha Gosiee IIUPOKU CIIEKTP.

[Noka3aHO, YTO MMITYJIBCHBIH LIyM (IIpY 3KBHBAJIEHTHOR MOILLHOCTH) AeHCTBYET
Gonee HeONaronpusATHO, YeM HenpepslBHbIH. OCOOEHHOCTH €ro BO3AEHCTBUS CY-
IECTBEHHO 3aBHUCST OT NMPEBBILICHHS YPOBHS UMIYJIbCA HaJl CPeAHEKBAAPATHYHBIM
YPOBHEM, ONpPENeISIIOIIMM [IyMOBOH (OH Ha paboueM MecTe.

B pa3BuTHH npodeccHOHATBHONR TYrOyXOCTH HMEIOT 3HAYeHHe CyMMapHoe
BpeMs BO3/ICHCTBHMS 1lyMa B TeueHHe pabouero AHS W HalKM4Ue Nays, a Takxe o0-
mui crax paborsl. HauganpHple cTaguu Npo(ecCHOHANBHOTO TOpaXXeHUs CilyXa
HabmoparoTcs y pabodMx co cTaeM 5 lieT, BelpaXkeHHBIE ([TOPaXEeHHE CIyXa Ha
BCE YaCTOThl, HapyUIeHHe BOCIPUATHSA IIENOTHOM M pa3roBOpHOM peyH) — CBEBILIE
10 ner.

[TomuMo melicTBUS LIyMa Ha OpraH CiyXa, YCTAHOBIEHO €ro MOBpEeX/aroliee
BJIUSIHME HAa MHOTHE OpTaHbl ¥ CUCTEMBI OpraHu3Ma, B IIepBYIO ouepelb Ha LeH-
TpajibHYI0 HEPBHYIO CHUCTeMY, (DYyHKIMOHATbHBIE U3MEHEHUS B KOTOPOH TPOHCXO-
IAT paHblile, YeM JHATHOCTHPYETCS HapyllleHHe CllyXOBOH 4yBCTBUTENBHOCTH. [1pn
YMCTBEHHOH JIeATENBHOCTH Ha (OHE LIyMa NMPOUCXOMUT CHMXKEHHE Temila paboThl,
€¢ KauecTBa M IPOU3BOAUTENFHOCTU. Y JIMIL, NOJBEPraloILuxcs NEeHCTBUIO 1IyMa,
OTMEYAIOTCA M3MEHEHHUS CEKPETOPHOH W MOTOpHOH (YHKLWHE JKEIyJo4YHO-
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KHULIEYHOr0 TPaKTa, CABHIM B OOMEHHBIX Ipoleccax (HapyLIeHHs OCHOBHOTO, BH-
TaMMHHOI'0, YIJIEBOJAHOI0, GENKOBOrO, JKUPOBOT'O, COIEBOTO OOMEHOB).

Ja pabodux IIyMOBEIX Npodeccuil XapakTepHO HapylleHHe ¢yHKIHOHAIBHO-
IO COCTOSIHUSI CEPAEUHO-COCYAMCTOH CUCTEMBI (THIIEPTEH3UBHOE, PEXE TMIIOTOHU-
4ecKoe COCTOSHUE, [TOBBLILIEHHE TOHYCa Nepupeprudeckx cocy10B, H3MEHEHUS Ha
OKT u np.).

Hanwine cUMOTOMOKOMIUIEKCA, KOTOPBI 3aKMIOYAeTCs B CoYeTaHuu mnpodec-
CHOHAJIBHOUW TYTOyXOCTH (HEBPHT CIIyXOBOIO HepBa) C (yHKIMOHANBHBIMM pac-
CTPOMCTBaMM LIEHTPAIbHON HEPBHOMH, BEreTaTUBHOH, CEpAEUHO-COCY AUCTON M ApY-
MX CHCTEM Yy JIML, paOOTAIOUIMX B YCIOBUSAX LIyMa, AaeT BeCKHe OCHOBAaHHUS pac-
CMaTpUBaThL 3TH HapyLIEHHA B COCTOSHHH 3[I0POBbS KaK NpodeccroHalbHoe 3a00-
JieBaHWE OpraHWU3Ma B LIEJIOM U BKJIIOUUTH B CIIUCOK MPOdecCHOHANbHBIX 3abore-
BaHHMH 3Ty HO30J0TMYECKYIO (POPMY — IIyMOBYIO OOJIE3Hb.

IMpoeccHOHANBHBIA HEBPUT CIYXOBOTO HepBa (LIymMoBas OONE3HB) MOXET
BCTpEUAThCA Yalle y pabouux pasiHUyHbIX OTpaciell MaluHHOCTPOEHHUS (B TOM YHC-
JIe CyA0- U CaMOJNETOCTPOEHMS), TEKCTHIILHOH MIPOMBIIIJIEHHOCTH, FOPHOM, MeTal-
JTyprudecKux orTpaciei npoMeimnesHocTd U ap. Ciyyau 3a60NeBaHUs BCTPEYAIOT-
cs y nuL, paboTarolMX Ha TKAUKHUX CTaHKaxX (TKayuXH), ¢ pyOMILHBIMH, KIlenanb-
HBIMH MOJOTKaMK (OGpyOIIMKH, KIeNanblUIiKK), OOCHYXHUBAIOIMX [pPEcco-
LITamMIOBo4HOE obopynoBaHue (Ky3HELbl), Y UCIbITATENeH-MOTOPUCTOR ¥ IPyIHX
IPOQECCHOHANTBHBIX I'PYNI, [UIMTENBHO NOABEPIralOIIMXCS MHTEHCUBHOMY IIYMY.
BepoaTHOCTD MOBPEXASHUS CIyXa B 3aBHUCHMOCTH OT cTaxa paboThbl M TIpeBbIlle-
HHMS HOPMATHBHOIO 3HA4Y€HUA AN NOCTOSHHBIX pabounx MecT MprBeleHa Ha rpa-
¢uxke (puc. 6.2).
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Puc. 6.2. BeposTHOCTh MOBpexAeHUs ciyxa: 1 — ctax pabotsl 1 roj;
2 — crax pabotsl 5 net; 3 — crax pabotel 10 net; 4 — cTaxk paboTh
15 nert; 5 — crax paboTsl 25 ner
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6.3. F'uruennyeckoe HOpMHPOBaAHHE LWIyMA

Hopmuposanue mryma senetcs B coorserctBud ¢ I'OCT 12.1.003-83 [1], B xo-
TOPOM OIIpelieNIeHbl OCHOBHBIE XapaKTePHUCTHKH [IPOM3BOACTBEHHBIX ITyMOB Y CO-
OTBETCTBYIOLLME MM HOpMBI lilyMa Ha pabounx Mectax. HOpMBI COOTBETCTBYIOT
pexoMeHAalusaM TexXHUYEeCKOro KOMUTETa aKyCTHKM Ipu MexIyHapoIHOH opra-
HHU3aIUK 10 CTaHJapTH3aLMU M yCTaHaBIMBAIOT AOITYCTHMbBIE YPOBHH 3BYKOBOIO
J@BJIEHHS B OKTABHEIX IOJIOCAX YACTOT, YPOBHH 3BYKa M DKBHBAJICHTHBIE yPOBHU
3ByKa B 1BA Ha pabounx mecrax. HopMmsl npenycMmarpuBatoT quddeperuuponas-
HBIH MOIX0J B COOTBETCTBUM C XapaKTepOM IPOM3BOJACTBEHHOH IESTENbHOCTH B
YCIIOBHSAX LIyMa, T. €. HOPMHPYEMBIE YPOBHHU 3BYKOBOT'O JaBIEHHUS UMEIOT Pa3uy-
HBI€ TIpeJleNIbHbIe CIEKTPBI [N pa3HbIX NMPpOo(hecCHOHATBHBIX IPYNIT U TIOMELIeHUH,
rJe OCyLIeCTBIseTCS padiudHas 1o Xapakrepy paboTa (YMCTBEHHBIH TpyJ, HEPB-
HO-3MOIIMOHANBHOE HANPS)XEHUE, PEUMYILIECTBEHHO (pu3nyueckuit Tpyn 1 T. 1.). B
HOpMax yUUTBIBAIOTCS XapakTep AeHCTBYIOILEro NryMa (TOHATBHBIM, UMITYILCHBIH,
NOCTOSIHHBIN) U BpeMs BO3JeHCTBYS ITyMOBOro (hakTopa Npu pacyeTe SKBUBAIEHT-
HBIX €r0 ypOBHEH ANl HEMOCTOSIHHBIX LIyMoB. Kpome cranmapra, neHCTBYIOT Tak-
)K€ CaHWTapHble HOPMBI [9]. B 3THX nOKyMeHTax XapakTepUCTHKOM MOCTOSHHOTO
IyMa Ha paboyux MecTax SBIISIOTCS YPOBHHM 3BYKOBOTO IaBieHHs B 1B B OKTar-
HEIX I0Jlocax €O CpelHereoMeTpuyecKHMMH yactoTamu: 31,5; 63; 125; 250; 500;
1000; 2000; 4000; 8000 I'w.

A1 opHeHTHPOBOYHOM OLieHKH (HalpuMep, NIPpH MPOBEpKe opraHaMu Haazopa,
BBIABIEHHY HEOOXOAMMOCTH NMPUMEHEHHS Mep 10 IyMOTITYIIeHHIO U Ap.) AOMyc-
KaeTcs 3a XapaKTepHUCTHKY ITOCTOSHHOIO IIMPOKONOJNOCHOrO IIyma Ha pabouem
MecTe NPUHUMAaTh YPOBEHb 3ByKa B IBA, H3MepEeHHBIH Ha BPEMEHHOH XapaKTepH-
CTHKE «MEUIEHHO)» LIyMOMepa, oNpeaeNsieMuli 10 ¢hopmMyIre

LA =20-1gPA /Py,

rae Pa — cpenHexBagpaTudHas BEeIHYHHA 3BYKOBOIO AABIEHHS C yYeTOM KOppeK-
LMY 110 KPUBOH 4yBCTBUTENLHOCTH «A» LIymoMepa, [1a.

XapaxkTepHCTHKOH HENOCTOSHHOIO IyMa Ha pabounX MecTax SIBIISIIOTCS dKBU-
BaJIeHTHBIH (110 3HEPruH) ypoBeHb 3Byka B 1BA u no CH 2.2.4/2.1.8-562-96 max-
CcHManbHble YPOBHH 3BYKA LA max, ABA

OueHKa HEMMOCTOSIHHOIO LIyMa Ha COOTBETCTBHE JOITYCTHMBIM yPOBHSAM JOJIK-
Ha NMPOBOJAUTLCH OAHOBPEMEHHO 110 SKBUBAJICHTHOMY M MaKCHMaJIBLHOMY YPOBHAM
3ByKa. [IpeBBIlNeHHe OJHOTO U3 MOKa3aTesled JOHKHO paccMaTpHBATLCS KaK HECO-
OTBETCTBHE CAHUTAPHBIM HOpMaM.

OCHOBHBIE HOPMHUPOBaHHEIE N1apaMeTphl A LHPOKOIIONOCHOTO 1iIyMa IIpUBe-
JeHbl B Tabur. 6.3 (uzeneuyenus n3 ['OCT 12.1.003-83).
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B canuTapHBIX HOpMax NpeAesbHO AOIMYCTUMbIE YPOBHH 3BYyKa U SKBHBAIEHT-
Hble YPOBHH 3BYKa Ha pabO4yMX MecTaxX IIPUBEIEHB! C YYETOM HAalpsHDKEHHOCTH U
TSDKECTH TPYJOBOH AeSTENbHOCTH U NIPEACTaBIeHb! B Ta0N. 6.4.

KonuuecTBeHHYIO OLIEHKY TSDKECTH M HAalpsPKEHHOCTH TPYJAOBOTO MNpolecca
peKOMEeHyeTCsl IPOBOAUTE B COOTBETCTBUMHU ¢ pykosoacTBoM P 2.2.2006-05 «I'u-
rueHa TpyAa. PyKoBOACTBO IO TMTHEHHYECKOH OLEHKe (akTopoB pabouei cpensl U
TpyZnoBoro npouecca. Kputepun u knaccuduxauus ycioBai Tpyna».

Tabnuua 6.3
HopwmupoBaHHbie napaMeTphl [UIsl ITUPOKOIIONOCHOTO 1ITyMa
YpoBHHM 3BYKOBOI'O NaBjieHus, 0B, YposrU
Bun B OKTaBHBIX OJIOCAX 3BYKa 4
., CO CpellHereoMeTpuuecKuMu yactoramu, ' | 3xBuBa-
TpyZOBOH
IeSITeNNEHOCTH, JICHTHBIC
paGoume mecta 31,563 125|250 | 500 | 1000 | 2000 |4000 [8000 ﬁic;‘;i“
t
IbA
[TpennpusTHs, YUpexISHNUS ¥ OpraHu3alluu
TBopueckas AeITeNb-
HOCTB, PYKOBOLALIAS
paboTa ¢ NOBBILUEHHBI-
MH TpeOOBaHUAMH,
HaydHas JesSTeNbHOCTS,
KOHCTPYMpOBaHHE
U [IPOEKTHPOBAHHE,
[porpaMMHUpPOBaHHeE,
Tipenonasanye U ooyye-
HHe, BpauecOHas aes-
TENHHOCTD;
paboune MecTa: 86 (71161 |54 |49 | 45 | 42 | 40 | 38 50

B NIOMEILEHUAX OUPEK-
L(MH, IPOEKTHO-
KOHCTPYKTOPCKHX
010p0, pacueTUUKOB,
NPOrpaMMHCTOB BbIYKC-
JHTeNIbHBIX MallHH,

B naboparopHsax ans
TEOpEeTHUECKUX padoT

1 06pabOTKH HaHHBIX,
npuemMa OONbHBIX

B 3/IpaBIlyHKTax
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Tabauua 6.4

Hpe)lem,Ho AOIIYCTUMBIC YPOBHM 3BYKa U SKBUBAJICHTHBIC YPOBHH 3ByKa
Ha pa60q1/1x MecTax o pr)lOBOﬁ ACATENBHOCTH Pa3HbIX KaTel"OpHﬁ

TSDKECTHU W HAlIpSOKEHHOCTH B LLBA

Karteropus Kareropus TsoKeCTH TPYXOBOLO IIporecca
HaNpPSKEHHOCTH nerkas cpeanss THOKENBIH TAKENBIH TSKENEIH
TPYIOBOTO ¢dusnyeckas | pusuueckas TPYX TPYA TPYA
npouecca Harpy3ska Harpyska 1-if creneny | 2-# crenenu | 3-# cTeneny
HanpshkeHHOCTh
b 80 80 75 75 75
JIETKOM CTENEeHH
HanpsoxkeHHOCTD
psox 70 70 65 65 65
cpenHel cTeneHu
Hanpsxennbrit
P TPyA 60 60 - - -
1-if crenenn
HanpsoxeHupii
oy TPy A 50 50 _ - -
2-H creneHu

JlorycTHMble YpOBHH 3BYKOBOI'O JIaBI€HHS B OKTABHBIX I10JI0CAX 4acTOT, yPOB-
HH 3ByKa H 9KBUBAJICHTHBIE YPOBHU 3ByKa B IbA Ha pabo4ux MecTax IS TOHANb-
HOT0 M HMMNYJbLCHOI0O ILIyMa, M3MEPEHHOTO ILIYMOMEPOM Ha XapaKTepHCTHKE
«MEJIUIEHHO», ClleflyeT NPUHUMATh Ha 5 Ab MEeHBIIe yKa3aHHbIX B Ta0n. 6.4 3Haye-
HUMA.

J1s ryMa, co3faBaeMoro B IIOMEILEHHIX YCTaHOBKAMM KOHAULHMOHHUPOBaHUS
BO3/lyXd, BEHTWJIALIMY U BO3AYLIHOrO OTOIIJIEHUS, AOIYyCTUMEIE YPOBHH 3ByKOBOTO
JaBjIeHUsl B OKTAaBHBIX IIOJIOCaX YacTOT, YPOBHH 3BYKa W DKBHBAJIEHTHBIC YPOBHH
3Byka B IBA Ha pabouyux Mecrax clieyeT NpUHUMATE Ha 5 1B MeHblile 3HA4eHHUH,
yKa3aHHBIX B Tabnuue, Ui GaKkTHYeCKUX YpOBHEH lilyMa B 3THX [IOMeLIeHUsIX, ec-
JIM TIOCNIEAHKE He [TPEeBBIINAOT 3HaueHHH, NpuBedeHHbIX B Tabn. 6.4 (nonpasky 1
TOHANBHOTO ¥ UMITYJIBCHOTO IIIyMOB B 3TOM CJIy4ae NPUHNUMATh HE CIeIyeT).

T'urnennyeckue Hopmel liryma CH 2.2.4/2.1.8-562-96 olieHUBAIOT [TPOU3BOMCT-
BEHHbIE X KOMMYHaJBHBIE [ITyMBbl Pa3feNibHO, HE YUHTHIBas CyMMapHOH UX Harpys-
KH, YTO IOOYXAAET K CO3JaHHIO CHCTEMBI OLICHKH H YIIPaBIIEHUS] PUCKOM IIPH eH-
CTBHH LIYMa C yYETOM BHJOB )KH3HEAESTEIBHOCTH.

B nacrosmee BpemMs BO3ZHHKAET HEOOXOAMMOCTh pa3pabDOTKH METOIOB M KpH-
TE€pHUeB OLEHKH aKyCTHYECKOrO 3arpsA3HEHUA AN COIHATBHO-THTHEHHYECKOIO MO-
HuTopuHra (CI'M) ycnoBuii Tpya ¥ COCTOSHHS 3XOPOBbs paGOTAXOILUX,

Ilenecoobpa3Ho OUEHHBATE LITyMOBOE 3arpA3HEHHE IS OCHOBHBIX BHUJOB XW3-
HEeATeNbHOCTH Yenoseka (paboTa, OTABIX U COH), YTO BO3MOXKHO Ha OCHOBE KOH-
LENUMK CYTOYHOH 10351 [4].
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6.4. IIpopunakruueckHe MepoOnpHATHS

[eHepanus 1rymMa B NMPOHU3BOACTBEHHBIX YCIOBHAX COIYTCTBYET BUOpALMH U,
KaK MpaBUNIO, 00yC/lOBI€HAa MHOrOOOpa3sHBIMH NPHYMHAMH. DTO cO34aeT TPy IHO-
¢Td B 6opsOe ¢ 9THM GakTopoM M 0OBIYHO TpeOyeT MpUMeHEeHsT KOMIuIeKca Mepo-
TIPUSTUAN.

[TpoBoasATCS MEPONPHATHA KaK TEXHHYECKOro [5, 6], Tak M MeNHLUHCKOro Xa-
paxrepa [2, 3]. OCHOBHBIMH U3 HUX SABISIOTCS:

® YCTpaHEHHE IIPUHYMHBI IIyMa MY CYIIECTBEHHOE €ro ocnableHHe B caMOM
HCTOYHHKE 00pa3oBaHHA B IPOLECCEe NPOSKTHPOBAHHS TEXHOJIOIHYECKUX Mpoliec-
COB U KOHCTPYHpPOBaHHs 00OpYI0BaHHMS;

® U30JAIMA HCTOYHHKA LIyMa (BUOpaLMM) OT OKpyKarolleH cpennl cpeCcTBa-
MM 3ByKO- H BUOPO3AIUMTHI, 3BYKO- U BUOPOIIOINOIIEHHUS;

e YMEHbBIUEHHE [UIOTHOCTH 3BYKOBOH JHEPIrUM MOMEIUEHHH, OTPaXEHHOH OT
CTEH U NEePEKPBITHH;

® palMOHaNbHas NAaHHPOBKA MOMEILEHHH U LIEXOB;

e MpUMEHeHHe CPENCTB MHANBUAYANbHON 321U THL OT LIyMa;

® palMOHANM3aLMs PeXUMa TPYAA B YCIOBHSAX LIyMa;

e MpodunaKkTUYecKHe MepONPUSITUS MEJHIHHCKOr0O XapakTepa.

HauGonee pauuoHanbHbIi IyTs G0ppObI ¢ IIyMOM, NPUYUHON KOTOPOrO SBIS-
eTcs BUOpalLlysi, BO3HMKAIOWIAS OT yJapoB, CHJI TPEHMS, MEXaHUYECKUX YCHIIUWH U
T. I, — YJAy4lI€HHe KOHCTPYKLMil obopynoBanus, T. € 6opbba ¢ LIYMOM B UCTOY-
Huke. Hanbonee sddextuBHas Mepa — U3MEHEHHE TEXHOJOIHH C LENbIO yCTpade-
Hus ynapa. PekoMeHayeTcst 3aMEHSTh KIIENKY MHEeBMOWHCTPYMEHTaMK Ha TUApaB-
JHYEeCKHE UMK CBapHbIe MPOLECCHI; ITAMIIOBKY — Ha [pPeccoBaHUe, PYYHYIO Npas-
Ky MeTalljla — Ha BaJIbLIOBKY U JIp.

CHmwxenne 1myma M BUOpallUHM  [OCTHFaeTCst 3aMEHOH  BO3BPATHO-
HOCTYNaTENbHBIX ABMXKEHHUH B y3ax paboTalolIMX MEXaHH3MOB PaBHOMEPHO Bpa-
aTeIbHBIMH.

OddexTuBHa (0COGEHHO U1 BBICOKHX TOHOB) pOJIb AEMII(HUPOBAHHS, NPH KO-
TOPOM BUOPHPYIOLIAs MOBEPXHOCTb MOKPBIBACTCS MATepHaIoM ¢ OOJBLUMM BHYT-
PEHHUM TpeHHeM (pe3uHa, npobka, OUTYM, BOIJIOK U Ap.). OCHOBHBIMU TpeboBa-
HUSMH, NIPeabSBIsSEMbIMH K JeMN(UPYIOLINM MaTepHaliaM, JOJDKHBI ObITh BBICO-
Kas 3QPEeKTHBHOCTh, Majlasi Macca, CIOCOOHOCTD MIPOYHO YIEPXKUBAaThCs Ha MeTal-
JIe ¥ IPELOXPAHSATE €ro OT KOPPO3UH.

Bonblyro posib HIPAIOT yIyUyllIeHHe TeKyLIero TEXHUYECKOIo COCTOSHUA U CO-
JepyKanus 060pynoBaHuS, [eHepUPYIOLIEro MIyM, a TaK)Ke NpHHSITHE Mep 1o orpa-
HUYEHHIO [apaMeTPOB €ro LIYMOBBIX XapaKTePUCTHK B IIpollecce CO3NAHMS HOBBIX
00pa3oB. DPPEeKTUBHOCTE CHIKEHHS LIyMa B HCTOYHMKE OLEHHMBAIOT IyTEM U3-
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MepeHHs LTyMOBBIX XapaKTePUCTUK U CPaBHEHHS UX 3HaUCHHM, IpeOCTaBIIsIEMbIX,
B YACTHOCTH, NocTapiiukom/nponssoauteneM (OCT P 52797.1, paza. 8).

IIpu HepeansHOCTH JOCTAaTOYHO d()(PEKTUBHOTO CHMKEHUS [IYMa TEXHUYECKH-
MH ¥ TEXHOJOTHYECKVMMH CPEACTBAMU CJIEAYyeT OCYLIECTBIATE JTOKAIHU3AIMIO €0 Y
MECTa BO3HMKHOBCHHUS ITyTEM IPHMEHEHMWS 3BYKOINOMVIOMIAIOIIMX W 3BYKOHU30JH-
PYIOLIMX KOHCTPYKUMH W MaTepuanos. Bo3xymHsie miyMsl ocnabisoTes yCcTpoi-
CTBOM Ha MallIMHaX CHEUHANbHBIX KOXYXOB HJIM pa3MeIlieHueM LIy Msmero odbopy-
JI0OBaHUs B [TIOMEIIEHHAX C MAaCCHBHBIMY cTeHaMH Oe3 1eneld u orBepcTui. Jlns uc-
KJIFOUEHH Sl PE30HAHCHBIX ABJIEHUA CeNyeT KOXKYXH OONHIOBBIBATh MaTepUanaMy ¢
GOJBIIXAM BHYTPEHHMM TPEHUEM.

Jna noxanusaluyu CTPYKTYPHBIX LIyMOB, paclpoOCTPaHsSeMbIX B TBEPABIX cpe-
JlaX, IPUMEHSIOTCS CPeCTBa 3BYKO- U BUOpOM30AsAIMM NepeKpblThuii. Ocnabienne
nIymMa AOCTHIraeTcs IPUMEHEHHEM IO ITOJIOM YIIPYTHX MPOKIaLoK 0e3 KecTKoi Hx
CBf3H C HECYLIUMM KOHCTPYKIMAMH 3A4aHUH, ycTaHOBKOH BHOpHpYIOLIEro odopy-
JIOBaHHS Ha aMOpTH3aTOpPhl MWK CHElHalbHBIE H30JIHPOBaHHbIE (YHAaMEHTHI.
Bubpanuu, pacnpoCTpaHSIOIIMECs 10 KOMMYHMKauusaM (TpybonpoBomam, KaHa-
nam), ocnabIIsIOTCs CTBIKOBKOH IOCIEAHMX Yepe3 3BYKONOIJIOIAKOLINE MAaTEPHAIb]
(mpoxJiafiki U3 pe3MHBl U Jp.). PacnpocTpaHeHye NOMYYWIH clielyalbHble MPOTH-
BOLIyMHBIe MacTHkH (Ne 579, 580) Ha OGMTYMHOH OCHOBEe, HAHOCUMBIE HA MOBEPX-
HOCTh MeTaJlIa.

Hapsay co 3Bykouzonsiuueil B IPOM3BOACTBEHHBIX YCAOBHSIX LIUPOKO NpUMe-
HAKOTCS CpeAcTBa 3Bykonornowenwus. Jlns momeweHuit manoro odsema (400...500
M’) pexoMeryeTcs obIas OGIMIIOBKA CTEH M MePEKPBITHIL, CHIDKAIOLIAS YPOBEHb
uryma Ha 7...8 nb. 3BykonorjomamoLMy MaTepualaMK [TOKPLIBAIOTCS H30JIH-
pyromuye KoHCTpyKIuH. CriocoGHOCTh 3BYKOMOIUIOLIEHUST XapaKTepu3yeTcs Kodd-
GHIHEHTOM 3BYKONOTTOIICHHs (OTHOMIEHHE 3BYKOBOW BSHEPrHH, NOINIOLIEHHO
MaTepHaioM, K SHepruu, najgamoei va nero). Haubonee seicoxumu kosdhunmen-
TamH B LIMPOKOM CHEKTpPE HACTOT 0OJaNaroT IITYKaTypKH W IJIUTHI, MHHEpalbHast
BaTa, APEBECHO-BOJOKHUCTBIE MJINTHI, KAMBIIIMTOBbIE MAThl, BOHIOK U Ap. JddekT
3BYKOIIOTTIOIIEHHS! YBEIMYMBACTCSA IPY MHOTOCIOHHOM pa3sMeLIeHHH MaTepHalioB
¢ BO3AYIIHBIMU 3a30paMH MexJy CJIOSMH, a Takke Nepdopanued noxkputuit. B
noMeleHuax OosplIoro oobema 3Gh(DEKTHBHBI 3BYKOMNOINIOLIAIOLINE Oapbephl U
oOBeMHBIe NTOTJIOTUTENH, ITIOABEIINBaeMble Hajl IyMHBIMY arperatamMu. B nocnen-
HEM Cllyuae 3BYKOIOITIOLIEHHE NPHMEpHO B 2 pasa jydqule, YeM IIpH MNOKPBITHH
3BYKOIOIVIONIAIOLIUMHI MaTepUaiaMt MOTOIKOB ¥ CTEH.

OnmHUM U3 crIOcO0OB IOITIOIEHHS adpOIUHAMUYECKHUX LITyMOB (BBIXJION U Bca-
ChIBaHME BO3JyXa ITHEBMATHUECKMX UHCTPYMEHTOB, KOMIIPECCOPOB, BEHTUIISITOPOB
U 1p.) SBNsSETCS NPMMEHEHUEe aKTUBHBIX M peakTHBHBIX IiyiuuTenell. BoiGop Tuna
TITYIUATENS ONpeNesseTcs YPOBHEM U CIEKTPalbHBIM cocTaBoM Iuyma. Jlnst riry-
LUEHUS BBICOKOHYACTOTHBIX LIyMOB Haubonee LeecooOpa3sHbl aKTUBHbIE TIyIIHTE-

134



JI¥, OCHOBaHHbIE Ha IPUHLKIE TOTJIOLEHNS 3ByKOBOH 3HEPI'UH, AN HU3KOYACTOT-
HEIX — peakTHBHbIE, OCHOBaHHbIE Ha NPHHLMIIE aKyCTHYECKOro (GpunpTpa.

OcnabieHno NPOU3BOACTBEHHOIO IITyMa CIIOCOOCTBYIOT IIAHUPOBOYHEIE Me-
POTIPHATHSA 110 B3aUMOPACTIONOXKEHUIO [IOMeIeHUH U OOBEKTOB C YYETOM UX LIyM-
HocTd. LllyMHble LeXy NpeanpHsITUil OMKHBI ObITh CKOHLIEHTPHPOBaHb!L B IyOHHe
3aBOJICKON TEPPUTOPHH, yIaJeHbl OT TUXUX IIOMELIeHNH, OrpaXXJeHb]l 30HOi 3ene-
HEBIX HACAKICHHMN, YACTUYHO MOrMOMA0LIMX [Ty M.

Arperarsl ¢ HauGoJiee MHTEHCHBHBIMU UrymaMmu (Oonee 130 nb) cnenyer pac-
roJjlaraTh BHE TEPPUTOPHH NPEAIPHUITHI ¥ )KHIIOH 30HBI C MOABETPEHHON CTOPOHBI
M OTAENATh OT IPAaHHUIl HACENECHHBIX IYHKTOB IIyMO3alMTHOM 30HOH. Arperartst,
cozparoinue 1ym 6onee 90 nb, TOMKHBI pasMellaThes B U30JIMPOBAHHEBIX OMEIIe-
HHSX, ¢ MEHBIIUM YPOBHEM — KOHLEHTPUPYIOTCA B OJHOM ydacTKe lLieXa. 3ByKo-
H30NUpyIolKe, 3BYKOIOTTOAIOIIHE, NIAHUPOBOYHbIE MEPOMPHATHS MO 3aLlUTe
OT LiiyMa 0DOCHOBBIBAOTCS CIISI[HATBHBIMU PACUSTaMHU.

Ecnu uryMHBIe arperaThl He MOT'YT OBITh 3BYKOH30JIUPOBAHE], IS 3allUTHI [IEpP-
COHalla OT NPSAMOIO LUIYMOH3JIyYEHHS JOMKHB NPUMEHSTHCI aKyCTHYeCKHe dKpa-
HbI, 0OJMLIOBaHHbIE 3BYKOIOMIOLIAIOIMMH MaTepHalaMH, a TaKXKe 3BYKOU30IUpo-
BaHHbIe KAOMHBI HAOMIONEHUS H AUCTAaHIMOHHOIO YIIpaBIeHHS!.

IToMuMO Mep TEXHONIOTHYECKOT0 U TEXHUYECKOrO XapaKTepa, LIMPOKO IpuMe-
HSFOTCA CPeAcTBa MHAMBHAYANBHOM 3aLUTHl — aHTH(OHBI, BBIIOJIHEHHEIE B BUAe
HayUWHHKOB WM Bkaageiueii. B PO nefictByer cucreMa cranaapTos 6e30MacHOCTH
TPyJa, B KOTOPO# CyIIecTBYeT rpyIina cTanfapros (1udp 4) 10 CpeacTBAM UHIU-
BUAYIBHOM 3alIMTH], B TOM YHCIIE OT IIYyMa, OIPE/ENISIONIMX YCIOBUS CTaHAapTH-
384, HCIIBITAaHUs ¥ IPUMEHEHHS CPEACTB HHAMBHUAYANBHOR 3al0UThl OpraHa Ciy-
xa. B macrosiee BpeMs B CTpaHe NIPUMEHSIOTCA NECATKH BapHAHTOB 3ariyluex-
BKJIaJbIIEH, HAyLIHMKOB W LIJEMOB, PACCYWTAHHBIX Ha W3ONALUIO HapyX HOTO
CIIyXOBOTI'O MpOX0Ja OT LIYMOB DPAa3jIM4HOIO CIEKTpalbHOro cocrasa. Haubonee
NpUEMIIEMBIMH, C TOYKH 3PEHHUS IKCIUTyaTallH, U JOCTaTOYHO 3PHEKTUBHEIMH T10
3allUTe OpraHa CllyXa CHHTAIOTCH BKIAABIIIH M3 CMECH BOJIOKOH OpraHu4ecKoi
OaxTepHLIMAHOH BaTbl M YIBTPATOHKUX MOJHUMEPHBIX BONOKOH M3 Marepuata PII
(«bepyLin»), MO3BOJSIOIINE CHU3UTD OMIYILEHHE MPOMKOCTH LIyMa Ha pasfiuuHBIX
vactoTax ot 15 o 31 nbA, a Takxe aHTH(QOHEI (CHIDKeHUe 10 35 nBA).

OtpuuaTensHoe AeficTBUE LIYMOB MOXET OBIThH YMEHbIIEHO IIyTeM COKpallle-
HHSl BpEMEHH KOHTAKTa ¢ HMMH, [IOCTPOCHUS PaLlHOHANBHOIO peXUMa TPpyAa U OT-
IbIXa, IpefycMaTpUBaloOLIEero KpaTKOBpeMeHHbIe NepephiBEl B TeueHHe pabouero
JHS. A0S BOCCTAaHOBJIEHHS (DYHKLMU Coyxa B THXUX [IOMEIIEHUSX, COBMEIIEHNE
npodeccuii (B ycIOBHSX LilyMa U BHe ero AeHcTBUS) U Ap.

Juist ipodunakThky npodeccroHaTbHbIX 3a0oneBanuii, padboTatoliyde B ycio-
BUSIX WMHTEHCHBHOIO MPOU3BOACTBEHHOIO LIYyMa, B COOTBETCTBHHM C IPHKA30M
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MunuctepctBa 3apaBooxpadenus PO npu noctynieHuu Ha paboTy NoaBepraroIcs
00g3aTeNbHBIM NIPESABAPUTENBHBIM U IIEPHOAMYECKUM MEAULIMHCKUM OCMOTpaM.

6.5. ®uznyeckas H rTHTHEHUYECKasi XapaKTepPHCTHKH
yabTpa3Byka n HHdpa3Byka

K yneTpa3Byky oTHOCAT Koyiebanus ¢ dactoToi Beiule 16 000...20 000 xoneba-
Huit B cexyuny (16...20 kI'11), KOTOpbIe HE BOCIIPUHUMAIOTCS YETIOBEUECKHUM YXOM.
Hudpa3Byx npencraBigeT codoil MexaHHueckue KonebaHus, pacnpocTpaHsioIHe-
cs B ynpyro# cpene ¢ yacroramu Medee 20 ['u. MudpasBykossle xonebanus noa-
YUHSIOTCS B OCHOBHOM TEM )K€ 3aKOHOMEDPHOCTSM, YTO H 3BYKOBBIE, HO HH3Kas
qacToTa KosiebaHui puaaeT UM HekoTophle ocobernocTH. MHppasByk oTiM4aercs
OT CIBIIIMMBIX 3BYKOB 3HAYMTENHHO OONBIUEH AMMHON BoNMHBL Pacnpocrpanenue
HHOPpa3ByKa B BO3MYLIHOH cpefie NIPOMCXOAUT, B OTIMYME OT LIymMa Ha OOmblive
PaccTOSHHS OT HCTOYHHKA BCIIEACTBHE MAJIOTO IIOTJIOIIEHHUS €r0 SHEPITH.

duzyueckue napaMmeTpsl yabTpa3Byka U HH(ppa3ByKa TakHe )Ke, KaK U Y 3ByKO-
BBIX BOITH, lIyMa.

C yBennuyeHUeM 4YacTOThI YIbTPA3ByKOBBIX KoJleOaHWi yBenmUuuBaeTCcsd WX I10-
[TIOLIEHUE CpeJoH M yMeHbIUaeTcsl IMyOuHa NMPOHUKHOBEHUS B TKAHH 4YeOBEKa.
[Tornouenue ynbTpasByKa CONPOBOXKAAETCS HarpeBaHHUEM CPELEL.

TlpoxoxaeHue yabTpasByka B XUIKOCTH CONpoBoxaaeTcs 3QdexTom KaBuTa-
LIKH.

YnpTpa3ByK ILIMPOKO NPUMEHSETCS B Pa3JIMYHBIX OONacTiX TEXHHKH M TPO-
MBILIJIEHHOCTH, B OCODEHHOCTH JUIs aHANU3a M KOHTPONA: Je(PEeKTOCKONHUs, CTPYK-
TYpHBIH aHaIU3 BEILECTBA, ONpeaelieHre QU3UKO-XMMHUYECKHX CBOHCTB Marepua-
JOB M Ap. YIbTpa3ByK Halllesl IUNPOKOE NIPUMEHEeHHe B MEIULIMHE sl JICYSHUs! 3a-
GoneBaHUid NO3BOHOYHNKKA, CyCTABOB, NeprudepruuecKold HEPBHONK CUCTEMBI, @ TaK-
e JUIS BEUIOTHEHMS XUPYPrudecKiX onepaluil U AUarHOCTHKM 3260 1eBaHuH.

Benegcrsre Manoi JUIMHBI BOJTHBL, BBICOKOYACTOTHBIE YIBTPa3ByKH HE PACIipo-
CTPaHSIOTCS B BO3JYXE, M BO3JEHCTBHE MX Ha pabOTAIOIIUX BO3MOXHO TONBKO ITy-
TeM KOHTAaKTUPOBaHHs MCTOYHMKA YJNbTpa3Byka (JaTuMKa) ¢ MOBEPXHOCTHIO Tesa
YesloBeKa. JTHUM OMNpeAenseTcs JOKalbHOe BO3AEHCTBHE, BO3MOXHOE TOJIBKO IpH
HEHCIIPAaBHOCTH YIbTPa3BYKOBOH anmaparypsl.

Jpyroii HauboJiee IMUPOKOH 0OIACTHIO HCIIOAB30BAHUSA YJIBTPA3BYKa SBIAAIOTCS
TEXHOJIOTMYECKHE ITPOLIECCHl B IPOMBIILIJIEHHOCTH: OYHCTKA M 00E3XMpUBAHHE Jie-
Tanel, Mexanudeckas o6paboTka TBepABIX H XPYIKUX MaTepuanoB, CBapka, nakka,
TyXeHue, 3MEKTPOIMTHUECKHE MPOLECCh], YCKOPEHHEe XUMHUYECKUX peakiui U ap.
Jlist TEXHONMOMYECKUX HYX/I HCIONB3YIOTCS YAbTPa3BYKOBble KoneOanus HU3KOH
yactoTsi (0T 18 g0 30 k') ¥ BhIcOKOH MoLHOCTH (10 6...7 BT/CMZ).
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Haubonee pacnpocTpaHEHHBIMH HCTOYHHKAMU YJIBTPa3BYKa SBJSIOTCH MbE30-
BNIEKTPUYEeCKHe U MarHUTOCTPUKLUOHHBIE Npeobpa3oBaTean. OCHOBHBIMHU 3JIEMEH-
TaMH yJbTPa3ByKOBOTO 00OpYNOBaHNS SBIAIOTCS TeHepaTop U aKyCTHYeCKUH npe-
ofpaszoBaTens. YIbTPa3BYK paclpoOCTPaHAETCsl OT OTKPBITOM MOBEPXHOCTH Npeold-
pazosatenst. Kpome Toro, B pou3BOJACTBEHHBIX YCIOBHUSIX HU3KOYACTOTHBIH yNbT-
pa3ByK Hepeko obpa3yeTcs MpH ad3poJUHaMHUECKUX MpoLeccax U SBIseTCs CIIyT-
HHKOM IUyMa (CNBILUMBIX 3BYKOB): paboTa peakTHBHBIX IBUrateneil, rasoBbIX
TypO¥H, MOLHEIX MHEBMOJABUTATENEH 1 JIp.

Huzko4yactoTHOE yNbTpa3BykoBoe 000pynOBaHHE (CBapOYHbIE MalIHHbBI, CTaH-
KH [UIS CBEPJICHHUS, BAHHBI AJII OUHUCTKHM AeTanel u Ap.) B OOJBLIMHCTBE CllydaeB
IreHEPHPYET aKyCTHYECKHA KOMIUIEKC, COCTOSIIMH U3 CABILUMMOrO LIyMa H HH3KO-
YacTOTHOTO yJbTpa3Byka. HU3Ko4acTOTHBIH yJIbTpa3sByK BMECTE C BHICOKOYACTOT-
HBIM LIIyMOM XOpOILIO paclpOCTpaHseTcd Yyepe3 BO3AYX, HO OTIAMYAETCs OT LIyMa
3aMETHBIM 3aTYXaHHEM IO Mepe yAajJeHHsl OT MCTOYHHMKa KoNeOaHHil U HepaBHO-
MEPHOH MHTEHCHBHOCTBIO €T0 B BO3AYHIHOM IIPOCTPaHCTBE.

AKXycTHUYECKOE JaB/leHHe Ha pabourX MecTax UMeeT OYeHb LIUPOKHH CHeKTp U
B 3aBHCHMOCTH OT BHJa YJIBTPa3ByKOBBIX YCTAaHOBOK KonebieTcs B npenenax ot 80
1o 120 b ¢ MakcuMyMOM 3Hepruu Ha pabouel yacToTe ycTaHOBOK (Hanpumep, 20,
22, 24 xI'm). B cnpnuumoit obnactu Haubonee BBHICOKHE YPOBHH ITymMa Halrona-
IOTCSL Ha 4acToTax, OJNM3KHX K pe30HaHCHOH (pabodveil yacToTe), H Ha 4HacTOTax
10...11 xI'u. Xapakrep criekTpa 1 3aKOHOMEPHOCTH paclpOCTpaHEHUs YIbTPa3By-
Ka 110 BO3lyXy OT YCTAHOBOK Pa3HOH MOIIHOCTH OJIMHAKOBBL.

B coBpemennoM npoussoacTBe HH(pa3ByKOBble KojeOaHMs B HACTOsIIEE Bpe-
Ms HMEIOT LUMpOKoe pacnpocTpaneHre. OHM obpa3yrores npu paboTe KOMIpecco-
poB, TypOHH, AU3EIBHBIX JBUIaTeNel, 371eKTPOBO30B, MPOMBILIUIEHHBIX BEHTHIISATO-
POB U APYTHX KPYMHOradapUTHBIX MAlllH M MEXaHU3MOB.

[TpoMBILIIEHHBIME HCTOYHHKAMHM HHTEHCUBHBIX HMH(Pa3BYKOBBIX BOJH SIBIS-
IOTCA MEXAHM3Mbl M arperatbl, UMEIOLIME NOBEPXHOCTU OONBIINX pa3MepoB, CO-
BEpLIAIOILME BPALLATENBHOE MM BO3BPATHO-NOCTYIIATEIBHOE BH)KEHHE C IIOBTO-
peHreM LMKI0B MeHee 4eM 20 pa3 B cexyHIy (MHGbpPa3sByKH MeXaHHUECKOIO Ipo-
HCXOMIEHHUS), U TYpOyJIEHTHBIE NPOLECCH! IPH ABHXXEHHH GONBIIMX MOTOKOB Ta-
30B HJIH XXUAKOCTH (MHGPa3BYKH adpOAHHAMUYECKOTO NIPOUCXOXKICHHUS).

MHorue NMpOU3BOACTBEHHBIE NPOLECCH] CONMPOBOXKIAAITCS H3TyYeHHEM B OK-
PYXaIOLLyI0 Cpely MHTEHCUBHBIX 3BYKOBBIX BOJH OYEHb HU3KHX 4dacToT. [lpuuu-
HOH MX BO3HHMKHOBEHUS SIBJISIOTCS JIepBOHauYalbHblE BO3MYIIAIOLIME CHIIBI MAIUHMH
U MexaHu3MoB. CMEeKTpsl IIyMa ITUX OOBEKTOB MMEIOT ILMHPOKONOIOCHBIR Xapak-
Tep ¢ HauboJIblLeH 3ByKOBOI 3Heprueil B 061aCTH HU3KUX YacTOT.

MouUIHBIM HCTOYHHUKOM HH(QPa3ByKOBBIX BOJH B Ipolecce paGoTbl KOMIIpec-
COpHBIX MaLIKMH ABJSiETCS BO31yXo3a0opHas cucteMa. CeKTphl LIyMa BCAaChlBAaHHS



UMEIOT YE€TKO BBIPaKECHHBIH rapMOHHYECKUH XapaKTep Ha HU3KHUX Y4CTOTaX M M-
POKOITONOCHBIH — Ha BHICOKHX.

YpoBeHs 3ByKOBOI MOIIHOCTH LIyMa BO3NyX03a00pHOI CHCTEMBI IpSIMO IPO-
ITOPLMOHANIEH MOILUHOCTH KOMIIpeccopa. YBenH4YeHHEe MOIIHOCTH KOoMIlpeccopa
BABOE MOBBIILAET YPOBEHE 3BYKOBOH MoiHocTd Ha 3 ab. Ilpu pabote xommpecco-
pos tuma BIT 20/8 na paboyem MecTe IexypHOIO MacTepa CyMMapHBIH ypoBeHb
3BYKOBOro AaBieHus coctapnaseT 113 nb. YposeHb MakcuManbHOR UHTEHCHBHOCTH
HaXOJAXTCH B HU3KOUACTOTHOM JIuanasoHe M coctasiser 111 nb, Ha qactorax BeIlIe
50I'm—8,12,5u 201

Bo MHorux cnydyasx HHQpa3ByKOBBlE KONeOaHHS SIBISIOTCS NAOMHHHUpYIOLIEH
9YacThIO CHIIEKTPOB IyMa. B TypOHHaX MHTEHCUBHOCTH IIyMa Ha HH(Pa3ByKOBBIX
4acToTax Haubonee BeNuKa.

Y BUOpOINIOILANOK OCHOBHBIM H3Jly4YaTeleM 3ByKOBOH MOLIHOCTH Ha HU3KHX
4aCcTOTax SBIAIOTCA KOJeOaHUA IOABIKHOH paMbl M GopMel ¢ OeTOHOM. 3ByKOBas
MOIIHOCTH Ha HU3KMX YacTOTaxX M 4acToTe BUOPUPOBAHUS NPONIOPLUHOHANEHA [IT10-
a1 HU3TyJaronel MoBEpXHOCTH, NEPHEeHANKYISIPHOH HaNpaBlIeHHUIO paclpocTpa-
HeHus KoneOaHHH, B 3HAUUTENBHON Mepe OHA 3aBUCUT OT KOHCTPYKLIMH MJIOUIAAKH.
HaumMensline ypoBHH MH(pa3ByKka M HHM3KOYACTOTHOIO LIyMa COOTBETCTBYIOT
BUOpoOINIOLIaAKaM, KOHCTPYKLIMM KOTOPBIX OJIM3KM K M3ITy4aTeNlF0 THIla [OpIUHe-
BOH fuadparMsel IpH OTCYTCTBMH SKpaHa.

HHdpa3ByKoBble KONeOaHUsI WUMEIOT MECTO B aBUALIMOHHOH U KOCMWYECKOH
TexHuke. ICTOYHUKaMU WHQpa3ByKa B aBHalMy ABISIOTCA TypOHHA U KOMIIPECcop
PEaKTUBHOrO ABUTraTeNs. PeakTUBHbBIE ABUIATENU M PaKeThl TEHEPHPYIOT BBICOKHE
yPOBHHU MH(Pa3BYKOBOI'0 JaBJEHUSA C MaKCUMaNbHOM 3HeprHedl B HU3KOUACTOTHOM
obnacTu criekTpa (B ananasode ot 1 go 100 I'i).

6.6. JleficTBHe yabTpa3ByKa U HHGPa3ByKa HA OPraHHU3M

Kpome ob1mero so3fnelcTsrst Ha OpraHu3M paboTarollyX yepes3 BO3AyX, HU3KO-
YaCTOTHBIA yNbTpa3ByK OKa3bIBaeT JIOKallbHOE AEHCTBHE NPH CONPHKOCHOBEHHH C
oOpabaTbIBaéMbIMH [eTalMH M CpefiaMH, B KOTOPBIX BO30YXKIAEHBI KONeOaHUS
(ynsTpasBykoBble BUOpanuu). B 30He Haubonpiliero Bo3aelicTBHs yJbTpa3Byka B
3aBHCHMOCTH OT BUJa o0OpyOBaHUS HaXOISATCs KHCTH pyK. OHO MoXeT OBITh Mo-
CTOSHHBIM (yJepiKaHHEe MHCTpyMeHTa Ha oOpabaTblBaeMOil JeTanu IpH JIy>KeHHUH,
natike) MM BpeMEHHBIM ([IOrpy3Ka AeTaliell B BaHHBI, CBapKa U T. I1.).

BozzeiicTBMe OT MOILIHBIX YCTaHOBOK (6...7 Br/cm?) npejcTasisgeT cobol cy-
IIIECTBEHHYIO OINACHOCTH, TaK KaK MOJYKET NMPHBOAUTH K NOPAXEHHIO NepUpeprye-
CKOro HEpBHOT'O U COCYJUCTOTO afmnapaToB B MECTaxX KOHTaKTa (BereTaTHBHBIE I1O-
JMHEBPUTHI, Napesbl NajbleB, KMcTell 1 npeanieyss). KonrakTHoe Bo3nelcTBHe
yIbTpa3ByKa 4alle BCero UMEET MECTO B MOMEHT 3arpy3KU U BbIIPY3KH AeTalel us
YNBTPa3BYKOBBIX BaHH.
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TpexMHHyTHOE MOTPYXKEHME MalbleB B BOAY BaHHBI ¢ MOLIHOCTBIO Tpeodpaso-
parens 1,5 kBT BeI3bIBaeT OLyILEHHE NOKANbIBaHUs, MHOT A 3y1a, a CIIyCTd 5 MUH
nocJie MpeKpalleHus JeficTBUS YIbTpa3sByKa OTMEUAETCS OLIYIIEHHE XO0JI04a, HHO-
r7a 4yBCTBO OHEMEHUS NAallblEB, BUOpALIMOHHAs YyBCTBUTENRHOCTH PE3KO CHIDKA-
ercs, 6oneBast YyBCTBHTEJIbHOCTD Yy Pa3HBIX JIML[ PH 3TOM MOXeET ObITh MO0 ro-
BBILIIEHHOH, 60 noHmkxeHHONH. KpaTkoBpeMenHsIft cucTeMaTHYeCKMH KOHTaKT ©
03BY4eHHOH cpefoit anurensrocThio 20...30 ¢ ¥ Gonee Ha NONOOHBIX YCTaHOBKAX
yKe MOXET [IPMBOIUTE K Pa3BUTHIO SABIEHUN BEreTaTUBHOIO MOJIMHEBPUTA.

VY paboTarommx Ha HM3KOYACTOTHBIX Y/BTPa3sBYKOBBIX YCTaHOBKax, €CIM HH-
TEHCHBHOCTE LIyMa BBILIE YCTAHOBJIEHHBIX HOPM, @ HHTEHCHBHOCTE YJBTPa3ByKa
6onee 100...110 ob, mpy cucTemMaTHYeCKOM BO3JEHCTBUH yJbTpa3ByKa MOIYT Ha-
6moaThes (hyHKIMOHAIbHBIE N3MEHEHMS CO CTOPOHBI LEHTPANLHOR U nepudepu-
4EeCKOH HEpBHON CHUCTEMBI, CEPACHHO-COCYAHUCTOH CHUCTEMBI, CIYXOBOTO H BECTH-
OyJIIpHOTO aHANH3aTOPOB, SHAOKPHHHBIE U [YMOpPAlbHbIE OTKIOHEHHUS OT HOPMBI.
OTH H3MEHEHHS UMEOT MHOIO OOLIETO C NPOSABIEHUAMH BO3AEHCTBHS BBICOKOYAC-
TOTHOTO 1IyM&, UMEIOILEr0 MECTO B APYIHX IPOU3BOJCTBAX, OHAKO HMeEeTrcs U
pan ocobeHHOCTeH, 00YCNOBIEHHBIX YIbTPa3ByKOM.

[Ipexne Bcero, paboTarollye >XATYKOTCS Ha [OJOBHBIe 0OIM € IIpEeUMyIIecT-
BEHHO} JOKain3auuedl B BUCOYHOH 06NacTi, Ype3MepHO IMOBBILIEHHYIO yToMIIfe-
MOCTh. boni mogBIsIOTCSE BCKOpe Ioc/e Hayana paboThl M yCWIIMBAIOTCH K KOHLY
paboyero jus. Kpome TOro, oTMeuUaroTCs HyBCTBO AaBlEHHs B yllax, HEyBepeH-
HOCTH IIOXOJKH, roJoBoKpyxeHue. OTABIX rocie paboThl yCTpaHsieT 3TH Hapylle-
Husl. XapakTepHbIM CHHAPOMOM SIBISETCS HapyllieHHe cHa (COHNUMBOCTb OHEM). Y
yacTu paboTarolx HaGNIONAIOTC pPa3sfApaXKHTEIbHOCTh, THIIEPAKy3Us, CHIEpOC-
My, 6OS3Hb APKOTO CBETA, NOBHIIIEHHUE [TOPOTOB BO30Yy AUMOCTH GOJNIEBOTO, CIIyXO-
BOT0, BECTHOYJLAPHOIO U JPYTHX aHANU3aTOPOB, PEXE IIOPOrd Bo3OYAUMOCTH aHa-
JH3aTOpPOB MOHHXKEHBl. Y paboTalollUX B YCNOBHSX BO3AEHCTBUS HHTEHCHBHOTO
YJBTPa3ByKa, COIIPOBOYKAAEMOIO IIYMOM, MOXHO OTMETHTh HENOCTaTOYHOCTH CO-
CYQUCTOro TOHYyca ([IOHMXEHHME apTepHaNbHOro NaBJICHHUS, THIIOTOHHSA), PACTOp-
Ma)XHBaHHE KOXHO-COCYIHUCTBIX Pe(IEKCOB B COUETAHHH C SPKOH Ba3OMOTOPHOMN
peaxuueil. ObmeLepedpanbHble HapylleHHsS [TOYTH Bcerja COYeTaloTCs C sBJe-
HUSIMH YMEPEHHOT'O BEreTaTHBHOIO NOJNIMHEBPHUTA PYK (PEKe M HOT') pa3HOH crene-
HE (ITaCTO3HOCTH, aKPOLMAHO3 MaNbLEB, TEPMOACUMMETPYSI, PaCCTPOHCTBO 4yBCT-
BUTEIBHOCTH 110 THUILy N€p4YaTOK MM HOCKOB). IIpM cHCTeMaTHdyeckoM BO3IEHCT-
BUM YIbTpa3ByKa MHOIJA OTMeuaroTcs BECTHOY/ISpHble HapylUeHUs, MOBBIILEHHUE
TEMIIEPATYPEI TENNa H KOXKH, CHUKEHHE YPOBHS caxapa B KpOBH, 303uHOdMINs. Ec-
JM Hapsy ¢ MHTEHCHBHBIM YIBTPa3BYKOM MMEETCS CHIIBHBIH LyM, TO HaboaaeT-
c5l BBIpa)KEHHOE NOHKXKEHME CiyXa.

VnerTpa3ByKoBBIE KOneOaHus BO3AYIUHOHM Cpelbl OKa3blBAarOT Bo3jeilcTBHe Ha
LIEHTpaNbHYIO HEPBHYIO CUCTEMY U (PYHKUHIO IPYTUX CUCTEM M OPraHOB HE TOJIBKO
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yepes CIlyXOBOH anmapar, HO ¥ HOMHUMO HETO, 4TO JOKa3bIBAETCS HANMYUEM Hapy-
IeHHH yKa3aHHBIX (QYHKUMH y IIyXOHEMBIX NMpPH BO3AEUCTBHU yJBTPa3BYKOBBIX
KoiebaHui.

IIpu KOMOMHHUPOBAHHOM BO3LEUCTBUH yNBTPa3BYKa U LiIyMa, 4acTo Habmonae-
MOM B ITPOM3BO/ICTBE, HE MPOHCXOAUT YCUIIEHHUSI PEaKLMH LIEHTPAIbHOW HEPBHOM,
CEpIEeYHO-COCY JUCTOH CHCTEM M CITyX0BOTO aHanw3aTopa. OIHAKO yCUNIeHHe Aeil-
CTBHS LTyMa M YJIbTpa3ByKa CKa3bIBAETCSl Ha PEaKLHK BECTHOYISIPHOrO aHaIU3aTo-
pa, ¥ HapylIeHHs BECTHOYISIpPHOH QYHKIME SBIAIOTCS Oolee BBIpOKEHHBIMH, YeM
IIpY pa3feIbHOM AeHCTBUH Ha3BaHHBIX (GAKTOPOB.

Ipu xNMHHYECKOM OOCNEeOBaHUH paboTaOIINX B YCIOBUAX KOHTAKTa C YAbT-
pa3ByKOM OBIIO NOKa3aHO, YTO CTENEHb BBIPAXXEHHOCTM I1ATOJIOTUM CBsA3aHa C
YPOBHEM YIbTPa3BYKOBOI'O AaBlieHHsA. [IpOLIEHT UL ¢ BBIpa)XXEHHOH cTaguei ynbT-
pa3ByKOBOH INaTOJOIHHM 3HAYHTENLHO BHIILE CPEAH NOABEpraloluxcs Haubonee
HHTEHCHBHOMY BO3JIEHCTBHIO HHW3KOYAaCTOTHOIO YJbTPa3ByKa, AOCTHIAOLIETO
120...130 nb; oH 3HaUUTENBHO MEHbIIIE IPH MHTEHCUBHOCTH BO3JeHCTBHSA yNbTpa-
3Byka f0 110 ab u coBcem He Habnmropaercs y 0OCIIeIOBaHHBIX, [10BEPTAIOLIUXCS
BO3JEHCTBUIO YIbTpa3ByKa ¢ HHTEHCHBHOCTHIO 90...105 ab. ¥V paboTtaronyx, KoTo-
pBle, KpoMe BO3AeHCTBUS ynbTpa3ByKa 4yepe3 BO3AYX, [IOJBEPrajoTCs U BHIPAKEH-
HOMY KOHTaKTHOMY BO3JEHCTBUIO, CHMIITOMAaTHKA HapyLIeHUH 310pOBbS BbIpaXKe-
Ha Oonblle, OCOOEHHO 3a CYeT SBIECHUI BereTaTHBHOrO monrHeBpuTa. CTemeHb
BEIPQ)XEHHOCTH NATOJOTMUYECKUX W3MEHEHHI 3aBUCHT OT WHTEHCUBHOCTH M K-
TENBHOCTH AECHCTBUS yNbTPa3sBYKa; KOHTAKT C O3BYHUMBAEMOMH cpeqodl W Hajmuuue
LIyMa B CIIEKTPE TaloKe yXyAIIAIOT COCTOSHHE 370POBhS.

[lo cpaBHEHMIO C BBICOKOYACTOTHBIM LIYyMOM YIbTpPa3ByK 3aMeTHO clabee
BIMSET HA CNYXOBYIO (QYHKUHIO, HO BBI3BIBAET DOJIEe BBIPAKEHHBIE OTKIIOHEHUS OT
HOPMBI CO CTOPOHBI BECTUOYIApHO# GYyHKUUM, 6ONEBO! 4yBCTBUTEIILHOCTH H TEP-
MOpPEryJSUNH.

WHTeHCHBHBIN BRICOKOYACTOTHBIH YJIBTPa3ByK IIPH KOHTAKTe C NOBEPXHOCTHIO
Tena BHI3BIBAET B OCHOBHOM T€ K€ HapyILIeHHs, YTO ¥ HI3KOYACTOTHBIH.

Hndpa3Byk BIUsSET Ha BECh OPraHM3M 4eJIOBEKa, OTPaXKaeTcs Ha €ro 370pOBbe
U pabotocrocoOHOCTH. J[aHHBIE MHOTHX HCCIIeOBaTeed CBUACTENLCTBYIOT O BEI-
COKOH UYyBCTBHUTENIEHOCTH OpraHM3Ma HellOBEKa K YPOBHAM KoyebaHuil ¢ MakcH-
MYMOM 9HEPTHH B 00NacTH HHOPA3IBYKOBBIX 4acTOT.

B pe3ynbraTe JUIMTENLHOTO BO3AEHCTBUS HH3KOYACTOTHEIX KoJleOaHuil y deno-
BEKa pa3BUBAETCs 3HAUMTENbHAs acTeHUs, IOSBISIOTCA clabocTh, YyTOMISEMOCTS,
CHIDKaeTcst paboTOCTIOCOOHOCTh, MOSBISETCS Pa3ipaKUTeNbHOCTh, HapyllaeTcs
COH. Y HEKOTOpPBIX JIMII OTMEYAIOTCS HEPBHO-BEr€TATHBHBIE HapylIeHUsS M Haxe
MIOSIBJISIFOTCS. NICUXHMUecKye HapylieHus. V3BecTHO, HanmpuMep, 4TO pabodue KoM-
[IPECCOPHBIX CTAHLMHA MpeabIBISIOT XKaJoObl Ha YCTANOCTh, FONIOBHYO 60Jb, 00-
uiee HeJOMOTaHUE, TJIOX0HM COH.
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V¥ nuu, Haxoasmuxcd Ha pacctosHuu 200...300 M OT peaKTHBHBIX CAMOJIETOB,
MOSIBJISIETCS 4yBCTBO OECIIPHUMHHOIO CTpaxa, NOBBIIASTCS apTepuanbHoe AaBie-
HUe, HabmoHaroTest cinydan obMOpodHoro cocrosiHus. Ilpu pabore peakTHBHBIX
JIBUratenei BO3HMKAeT COTPSICEHUE MPyAHOH KIIeTKM U OPIOITHOM IONOCTH, MOSB-
JSieTCs COCTOSHUE, HAallOMHHaollee MOPCKYI0 601e3Hb, BOSHUKAIOT rONOBOKpYIKE-
HHUE, TOWHOTA.

OcobeHHOCTBIO NeHCTBHA HWH(pa3ByKa sBNIseTcS BBICOKasA creludryeckas
YYBCTBUTEJILHOCTE OpPraHa CiIyxa K HU3KOYacTOTHBIM koJjebanusM. Onucansl ciay-
yay HeOraronpUsaTHOro AeHcTBHA MH(pasByka (IIaTONOrMs CpenHero yxa) Ha pa-
004X, OOCTYXUBAIOLIMX AU3EIbHBIE ABUTATENH. UeTKO BBIABISETCS CHIDKEHHE
cnyxoBoit yyscTBUTeNbHOCTH (Ha 10...15 nb) Ha Bcex wacroTax, NpHYeM Hau-
Oonblilee — NPEUMYLUECTBEHHO Ha HU3KHUX U CPEJHHX.

HuzkoyacToTHEIe KonebaHUs BOCIMPUHHMAIOTCS, Kak (usnueckas Harpyska, y
yenoBeKa yBeNWIUBaeTcs OOLLUMI pacXo SHEPTHH, BO3HUKAIOT YTOMIIEHHE, rOJIOB-
Hasi 0oJb, TOJIOBOKPY>KEHHE, BECTUOYISIpHOE HapyIUeHHe, CHHXACTCA OCTpoTa 3pe-
HUSL M CIyXa, U3MEHAOTCA PUTM ABIXAHUS M CEPACYHBIX COKpaleHHH, KpoBaHOE
JlaBleHHe; MOryT ObITh HapyIlIEHHS NepH(epH4ecKoro KpoBOOOpalIeHUs, LeH-
TpajIbHOH HEPBHOW CHMCTEMBI, NMIIEBAPEHUs. XapaKTep U BBIPAXEHHOCTH H3MEHe-
HUH B OpraHU3Me 3aBUCAT OT AUarna3oHa 4YacTOT, YPOBHS 3BYKOBOI'O AaBIEHUS U
JIHMTENBHOCTH.

B nponsBoACTBEHHBIX YCIOBUSIX Pa3BUBAIOLIKECS U3MEHEHUS B OpraHU3Me He-
pelnKo He MOTyT OBITh OTHECEHBI ITOJIHOCTBIO TOJBKO 3a cueT HH(pPa3ByKa, Tak KaKk
Ha paboTarollero BO3JAeHCTBYIOT 3ByXOBble KonebaHus mwupokoro crnexrpa. Oua-
KO B JKCIIEpHMEHTANbHBIX YCIOBUSX JOKa3aHO, YTO MHQPa3ByKOBBIE KoseGaHus
BEI3BIBAIOT BBIPAKEHHBIE U3MEHEHUS B opraHusMe. [locne Bo3aeticTBus nH(pa3By-
Ka MOSIBISIOTCA MOJIOBHAsA 00mb, AaBlneHUe Ha OapaGaHHbIe TIEPENIOHKH, Oy IIeHHE
KOJe0aHUs BHYTPEHHUX OpPraHOB, OPIOLUIHOW CTEHKH, OTHENbHBIX IPYIUI MBILILL
(MXPOHOMXHBIX, CIIMHHBIX H Jp.), )Kano0bl Ha CyXOCTh BO PTY, 3aTpyAHEHHOE I0Ta-
HHE, BNIAXHOCTb PYK M PE3KO BBIPAXKEHHOE YYBCTBO YCTAIOCTM. Y CTaHOBIECHBI
CHIDKEHYE CITyXOBOH 4yBCTBUTEIBHOCTH, NPEUMYIIIECTBEHHO Ha HU3KHUX U CPEIHUX
yacToTax, HM3MEHeHus B INepudepmyeckoM KpoBoobpamieHud. OOHapyKeHHble
CABUTH HE OBLIM CTOMKMMH, yepe3 25-30 MHH OHM BO3BpalllaIMCh K HCXOAHBIM
uH(ppaM, OAHAKO YYBCTBO YCTAIOCTH COXPAHAJIOCEH ANHTENBHOE BPEMs.

WndpaspyxoBsle konebaHus ¢ ypoBHEM 3BYKOBOro AaBieHus fo 150 nb Haxo-
JIATCS B Npejenax BBIHOCIMBOCTH YeNloBeKa IIPH KPaTKOBPEMEHHOM BO3JAEHCTBUM,
HU3KOYACTOTHBIE KoJleGaHus ¢ ypoBHeM cBbillle 150 ob uchbITyeMble COBEPIIEHHO
He nepeHocsT. BHayane IOSBISIOTCS >KaloObl Ha TONOBHYIO OONb, FOJIOBOKPYIKe-
HUE, U3MEHEHME DUTMa CEepACYHOHN JEesTENBbHOCTH, y4allleHWe NbIXaHMs, 3BOH B
yluax, CHHXEHUE OCTPOThl 3peHusi, koneOaHus B oONacTH I'pyAHOH KIETKH, Ka-
[enb. 3aTeM BO3HMKAIOT 9yBCTBO CTPaxa, TOLIHOTA, 0011as ciabocTh, yTOMIIEHHE.
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YacroTbl konebanuit 2...15 I'u gBagoTCcs 0COOEHHO HEXelaTe/NbHBIMU H3-3a
pE30HaHCHEIX sABIeHWH B opranusMe. Mudpassyk ¢ yactoroit 7 'y Hanbonee ona-
CeH /I YeNoBeKa, Tak KaKk BO3MOXHO €ro coBlafieHune ¢ anb(a-puTMoM OHOTOKOB
mosra. Ilpu gacrorax oT 1 70 3 'Ll BO3MOXHEI KHCIOPOAHAS HEAOCTATOYHOCTb, Ha-
pyiteHye putMa apixaHus. [Ipu gacrorax ot 5...9 't nosiBnstoTess Gone3HeHHbIE
OLYIIEeHNs B IPYAHON XJIeTKe M B HMXKHeH wacTd xuBoTa. B nuanazone 4yacToT oT
8 no 12 'y nosiBnsiroTess 6ONM B MOSICHHULE, a ITPH 00Jiee BBICOKUX YacTOTax OTME-
YaroTcs OONEe3HEHHBIE CUMIITOMBI B IIONOCTH pTa, TOPTaHKH, MOYEBOM ITy3bIpe, Ips-
MOH KHIIKE, a TAKXKE B HEKOTOPHIX MBIIINAX.

Takum o6GpazoM, MH(Dpa3ByK Kak NpodecCHOHaNnbHbIH (haxTop MOXET BO3nei-
CTBOBATh HAa BECh OPraHU3M YeNOBeKa M OKa3blBaeT crelmuyeckoe aeficTBue Ha
opran ciyxa. IIpudyunoif Ouomorudeckoro AeitcTBusi MH(pa3Byka clIyxar, I0-
BUIUMOMY, KoneOaHusl, BOCIIpHHMMAaEMble KaKk OpPraHOM CIIyXa, TaK W IOBEPXHO-
CTBIO TeNa.

C no3uuui MEeTONONOrHH PHUCKa B MEAUIIMHE TpyAa pa3padoTaHa KilaccH(uka-
L[S 30H PUCKA JUISL 3[TOPOBBS HENOBEKA OT CMEPTENbHBIX JO OYeHEb CNalhbIx, Hesc-
HBIX, 0OYCJIOBIIEHHBIX AefcTBrEeM HH(Pa3ByKa pa3HbIX NapaMeTposB.

6.7. l'urneHHYecKkoe HOPMHPOBAHUE YILTPA3BYKA H HH(PPA3BYKA

JlonycTrMble yPOBHH 3BYKOBOI'O J@BJIEHMS YJbTPAa3ByKOBBIX YCTAHOBOK clie-
nyet npusrMath cornacHo I'OCT 12.1.001-89 «Ynastpassyx. O6uue Tpebopanus
Ge3onacHOCTH» H [7], KOTOpBIE yCTaHABIMBAKOT: JOMYCTHMbIE YDPOBHH 3BYKOBBIX
U YJbTPa3ByKOBBIX KoleOaHUH, co3naBaeMblX Ha pabouuX MecTax B JHANa3OHe
yactoT 11,2...100 xI'11, ycrnoBus H3MepeH#s 3ByKOBOrO H YJIbTPa3ByKOBOTO AaBie-
HMS 1 TpeOOBaHUA K U3MEPUTENbHOH ammapatype, TpeGOBaHUA MO OTPAHUYEHUIO
JeficTBHUA Ha OpraHu3M pPaboTaloILMX YJIBTPAa3sBYKOBBIX ¥ 3BYKOBBIX KoneOaHuit
[IPOMBILLUIEHHOT0, MEIHLIHHCKOTO ¥ GBITOBOrO Ha3HAYEHUS.

JonycTuMble ypoOBHM YJBTPa3BYKOBOI'O faBleHUs Ha paboudx MecTax He
JIOJKHBI [IPEBBIIATH 3HAaYeHHUH, IIPUBEAEHHEIX B TalI. 6.5.

Tabnuua 6.5

JonycTyMble YpOBHU YNBTPa3ByKOBOIO JaBleHUs Ha paboynx MecTax

CpenHereomMeTpHUECKUe 4YaCTOThI VpoBeHb 38yKOBOro naseHHs, 15
TPETHOKTABHEIX 110J10C, KI 1T
12,5 80
16 80 (90)
20 100
25 105
31,5...100,0 110
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JonyckaeTcs o COMVIACOBAHMIO C 3aKA3YHMKOM YCTaHaBIMBATh 3HAUCHUE IOKa-
3arelis, yKazaHHoe B ckoOkax (cM. Tabum. 6.5).

XapakTeprCTUKON KOHTaKTHOTO YABTPa3ByKa SBISIOTCS IMKOBBIE 3HAYEHMs
BuOpockopocTy L, unu ee morapudmudeckue ypoOBHH B JeUudenax B OKTaBHBIX
TOJIOCaxX YacTOT CO CpeHEereOMeTpUIECKUMM yacToTaMu 8; 16; 31,5; 63; 125; 250;
500; 1000; 2000; 4000; 8000; 16000; 31500 k', onpegensemsle o hopmyie

L, =20 lg——,
Vo
rfle Vv — NIHKOBOE 3HAUYE€HHE BUOPOCKOPOCTH, M/C; Vo — OMOPHOE 3Ha4YeHue BUOpO-
CKOPOCTH, paBHOE 510 m/c.

JonycTMMbIE YPOBHH BHOPOCKOPOCTH U €€ TIHMKOBBIE 3HAYEHWs Ha padoumx
MeCTax He JOJDKHBI IIPeBBIIIATh 3HAYSHUH, IPUBEJEHHBIX B Ta6I. 6.6.

Tabnuna 6.6

IIOI'IyCTPIMBIC YpOBHHA BHGpOCKOpOCTI/l U €€ [IMKOBBIC 3HAHYCHUSA

CpensereoMeTHp4ecKue ITvkoBbIE 3HAYECHUS YpoBHU
4acTOTH! OKTABHBIX I10JIOC, BHOPOCKOPOCTH, BHOPOCKOPOCTH,
k[ Mm/c nb
8...63 5107 100
125...500 8,9-107° 105 '
1-10°...31,5-10° 1,610 110

JonycTrMble ypOBHH KOHTaKTHOIO YIbTpa3ByKa cledyeT NpUHUMATh Ha 5 1b
HIDKe 3HaueHHH, yKkasaHHBIX B TabJ. 6.6, B Tex cly4dasx, KoTAa paGoTaroliye noa-
BEPraroTCsi COBMECTHOMY BO3LCHCTBHIO BO3LYLUHOTO M KOHTAKTHOTO YIILTPa3By-
KOB.

JlOKyMeHTOM, yCTaHaBNMBAIOUMM HOPMaTHBHEIE apaMeTphl HH(pa3ByKa, fB-
asroTes capurapHeie Hopmel CH 2.2.4/2.1.8.583-96 «MHdpassyk Ha pabodux mec-
Tax, B XKHJIBIX U OOLLECTBEHHBIX IIOMEINEHUSIX M Ha TEePPUTOPUM KUIIOH 3acTpoi-
xki» [8].

HopMupyemMeIMH XapaKTEpUCTHKaMH IOCTOSHHOIO MHH(QpasByKa SBIAIOTCS
YPOBHH 3BYKOBOTO JaBienus Ly, 1B, B OKTaBHBIX I0J0CaX CO CpeHETEOMETpUYE-
CKMMH HacTtoTamu 2,4, 8 u 16 I'Ly,

HopmMupyeMbIMU XapaKTEPUCTHKaMM HEIOCTOSHHOTO HHQPa3ByKa SBIAIOTCS
3KBUBANEHTHbIE 110 SHEPIHU YPOBHH 3BYKOBOTO JaBleHHS L, (1B) B OKTaBHBIX
10JI0CcaX 4acTOT CO CPEHEreOMETPUYECKUMH yacToTamMu 2, 4, 8 u 16 'l 1 axBHMBa-
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JIEHTHBIH OOIIMA YpOBEHb 3BYKOBOTO HaBiIeHUs, H3MEPEHHbIe [0 IKalle [yMoMepa
«Jlun», onpenensemMsle 1o Gopmyie

n
Loks =il: ZtiLi ’
i=l
rae T — nepron HaONrOAeHUSA, U; tj — IPOAOIDKUTENHHOCTE AEHICTBUS LIfyMa C ypOB-
HeM L, 4; n — oflLiee YHCI0 BpeMEeHHBIX IPOMEXKYTKOB AeHcTBUs UHpas3ByKa; L —
sgorapupMUIecKiil ypOBeHb 3BYKOBOI'O AaBlEHHs MHGPa3sByka B 1-H MPOMEXYTOK
BpeMeHH, Ob.

OKBHBaNEHTHBIA YPOBEHb 3ByKOBOIO JABICHHS MOXeT OBITH yCTAHOBIEH IpPH
HermocpeACTBEHHOM HHCTPYMEHTAIBHOM H3MEPEHHH MM MyTeM pacueTa IO H3Me-
PEHHOMY YPOBHIO ¥ ITIPOJODKUTENBHOCTH BO3AEHCTBHUS.

B kauecTBe JOIMONHUTEIHHONH XapaKTEPMCTHKU g OLIEHKH MH(]pa3Byka (Ha-
IpUMeEp, B Cllydae TOHAJIBHOIO MH(pa3ByKa) MOTYT ObITh HCIIONB30OBAHBI YPOBHU
3BYKOBOTO JaB/IeHUA B 1/3 OKTaBHBIX IONOCAX CO CPEAHEreOMETPUIECKUME HacTo-
Tamu 1,6; 2; 2,5; 3,15; 4;5;6,3; 8; 10; 12,5; 16 u 20 .

IlpenensHo JoycTHMble YPOBHU HH(pa3Byka Ha pabodnx MecTax, AuddepeH-
LIUPOBAHHEIE ISl pa3jIU4YHBIX BUAOB paboT, IpuBeAeHkI B Ta0II. 6.7.

Tabuuua 6.7

IpenensHo AOMYCTHMBIE YPOBHM MH(Pa3ByKa Ha pabounx mMecTax
(u3Bneuenne u3 CH 2.2.4/2.1.8.562-96)

YpOBHH 3BYKOBOI'O AaBjeHus, ab, OO0t
B OKTARHBIX [OJIOCAX YPOBEHb
Haznauenue nomenenui CO CpeIHereOMeTPpUIECKHUMHU 3BYKOBOIO
yactoTamu, I’ JIaBJICHUS,
2 4 8 16 b
PaboTh! ¢ pa3snu4yHOH CTENEHBIO
TSKECTH H HAMPKEHHOCTH
TPYZOBOTO NPOLECCA B IPOH3BO/-
CTBEHHBIX IIOMEIIEHUAX U Ha Tep-
PUTOPHN NPEATPHSTHH:
e paboThl pa3IMYHOU CTENEHH 100 95 90 85 100
TSHKECTH;
e paboThl pasMUHON CTEIIEHH 95 90 85 80 95
3MOIMOHANTBHO-HUHTEIUIEKTYANBHOM]
HapKEHHOCTH
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Js xonedmolerocst BO BpeMEHH M NPEPBIBUCTOrO MH(pa3Byka YPOBHHU 3BY-
KOBOTO [aBJieHHs, U3MEPEeHHBIe 10 LIKane IyMoMepa «JIMH», He JOMKHBI PeBbi-
watek 120 nb.

Jlist 1ryMoB, CIIEKTP KOTOPBIX OXBaThlBaeT HH(PA3BYKOBOH M CIBIIUMMEIN Ana-
[A30HbI, U3MEPEHHE U OLEHKAa KOPPEKTHPOBAHHOTO YPOBHSI 3BYKOBOIO JaBICHUA
HH(Qpa3ByKa SBISIOTCA AONOJHUTENBHBIMUA K U3MEPEHUIO U OIEHKE LuymMa B COOT-
BETCTBMY C HOPMATHBHBIMU JOKyMeHTaMH [7] .

6.8. MepbI npeaynpesxiaeHus BpeAHOr o AeiicTBHS
yJAbTpa3ByKa n MHppa3ByKa

B ocHOBe MpemynpexAeHus BPeOHOro AefcTBUs yJIbTpa3ByKa, a Takke LIyma
YIBTPa3ByKOBOIO TEXHONOIHUYECKOro 0OOpYAOBaHUSA JIEKAT B IEPBYIO OUepespb Me-
pbl TEXHOJIOIHYECKOro XapaKTepa: CO3JaHHe ABTOMATHYECKOIO YIIBTPa3ByKOBOTO
obopynoBaHus (JIist MOHKY Tapbl, OUMCTKY JeTalieil), a TakKe YCTAaHOBOK C AWCTaH-
LIMOHHBIM YOPaBICHHEM. DTO MO3BOISIET MOYTH IIOTHOCTBIO YCTPaHITh KOHTaKTHOE
Bo3zeHcTBHE KoneOaHMH Ha paboTaronmx 10 0e30MacHOro MHHHMYMa, COKPaTHTh
BpeMs NpeObiBaHUs paboTarOIMX B YCIOBHAX BO3AEHCTBHA YNbTPa3ByKa M IIyMa.
Bonpuiyto pons Hrpaer Iepexoi Ha MCIONb30BaHMe MaloOMOIIHOro 00opyOBaHus.
B 3ToM ciyyae MHTEHCUBHOCTH yNbTpa3Byka W Liyma ymeHbluaercs Ha 20...40 nb
(Hanpumep, NpH YNBTPa3BYKOBOH OYHCTKE JeTalei, naiike, cBepaeHHd u Ap.). Ile-
pexol Ha MaJIOMOUIHOE 00OpYAOBaHHE BO MHOTHMX CHy4asx HE NPOTHBOPEYMT TeX-
HOJIOTMYECKUM TPeOOBAHUSIM.

YuuThIBas, YTO MMOPOroBbIe HHTEHCHBHOCTH lilyMa [0 psily nmoxasareseii 3amer-
HO HMXKE [TOPOrOBBIX MHTEHCHUBHOCTEH yNbTpa3ByKa, MPU MPOEKTHPOBAHUM YIBTpa-
3BYKOBBIX YCTAaHOBOK LIeNecOoO0pa3zHO BhIOMpaTh paboune 4acTOThl, 10 BO3MOXKHO-
cTH GoNbIIe yAANeHHBIE OT CIBIILIMMOTO NUANa30Ha 4acToT (He Huxke 22 k1), yTo-
651 H30€XKaTh NeHCTBHA BBIPRXKEHHOT'O BEICOKOYACTOTHOTO LIIyMa.

Bce yneTpa3ByKOBBlE YCTAHOBKH, MPU paboTe KOTOPHIX YPOBHH LIYMA H yIbTpa-
3ByKa MIPEBBIAIOT AOIMYCTUMEIE, JOIKHB! ObITH 000PYIOBAHEI 3BYKOH3OIHUPYIOUIH-
MU yCTpOHCTBaMH (KOXYXH, 9KPaHBl) U3 JIUCTOBOH CTAIH WIM IIOpalis, IOKPLITOrO
3BYKOINOIJIOWAIOIIMMH MaTepHanaMy. B KadecTBe 3ByKONOINOLIAKOIIMX MaTepua-
JIOB PEKOMEHIYIOTCS: pyOepoma, TeXHWdeckas pe3uHa, IacTMacchl TUna «Arary,
aHTU-BUOPUT, FETUHAKC, MOKPBITHE IIPOTHUBOIIYMHOM MacTrkoi BM. 3Bykouzonu-
PYIONINE YKPBITHS YJIbTPa3sBYKOBBIX YCTAHOBOK HE JIOJDKHBI UMEThH lueneii u oTBep-
CTHH U JIOIDKHBI OBITH H30JIMPOBAHE] OT I10J1a PE3MHOBEIMH ITPOKIIAIKaMH. JIEKTpH-
yeckue NpOBOJA, COCOHHSIOLIME TI'eHepaTop C YIbTPa3ByKOBBIM OOpa3zoBaTeleM,
HY)KHO 5KpaHHPOBATh AJIS 3al[UThI OT 3JIEKTPOMArHUTHBIX BOJH. B Tex cnydasx, Ko-
rja nyM | YJIbTPa3ByK He MOTYT ObITh CHIDKEHBI 4O JOITYCTUMBIX BEJIHUMH C ITOMO-
LIBIO DKPAHOB M KOXYXOB, YCTAHOBKH, F€HEpPHpPYIOLLHe KojiebaHHs ¢ oOLuM ypoB-
HeM 135 ab, Hy)XHO pa3MellaTh B KaOHHAX CO 3BYKOM3OJSLIUEH.
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UToOBl HCKIIOUUTL BO3JEHCTBHE YNbTpPa3ByKa NMPH KOHTAaKTe C MUIAKUMH H
TBEpABIMU CpeJaMU, HEOOXOIUMO BBIKIIOUATh yNbTPa3ByKOBBIE Npeobpa3oBaTey
TIpY ONEPALUIX, BO BpeMs KOTOPBIX BO3MOXXEH KOHTAKT; HEOOXOAMMO NPUMEHSTh
crenuatbHbI paboyuii MHCTPYMEHT ¢ BUOPOH3ONMUPYIOLIEH PYKOSTKOH U 3aliUTy
PYK Pe3MHOBBIMHU IlepyaTKaMH C XJIOm4aToOyMadkKHOM roaknankoif. YpoBHW BHO-
pockopocTy B Auanasode gactoT oT 8 o 2000 I'y 5a NoBEPXHOCTAX YNBTPa3BYKO-
BBIX MHCTPYMEHTOB (MasnbHUKH, CBAPOYHBIEC TUCTONETHI ¥ Ap.) ¥ MPUCHocoOneHuit
st pukcaumy getanel He JOJKHBI NPEBBILIATH BEIUYHH, NPEAYCMOTPEHHBIX ca-
HUTApHBIMH HOPMaMH IIpH paboTe ¢ MHCTPYMEHTaMH, MEXaHU3MaMH 1 06opyaoBa-
HHeM, CO3JaloLUMK BUOpalluy, NepenaBaeMble Ha pyku paboTaromux. Ilpu npe-
BBIIUEHHH 3TUX YPOBHEH HEOOXOAMMO NpHberath K AeMIIPHUPYIOIHNM TOKPBITHAM,
CHIDKAIOIIUM BHOPALHIO O HOPM.

YbTpa3sBYyKOBblE YCTAaHOBKH, F€HEPUPYIOLIHUE LIIYM M YIBTPa3BYK HE BBILIE JO-
[yCTHMBIX YPOBHEH, MOT'YT yCTaHaBIMBAaThCA B OOLIMX IOMEIIECHMSIX Oe3 orpaxie-
Huil. Ecnu 1iryM B ynbTpa3ByK OT YCTAHOBOK BBILLE AOIYCTHMBIX BEIHYHH, TO yCTa-
HOBKH Pa3MEILIAIOTCS B M30JMPOBAHHAIX NMOMelleHHMAX. ONHAKO €CU N0 YCIOBUAM
TEXHOJIOTHH YJIbTPa3ByKOBBIE YCTAHOBKU TpeOyeTcs pasMellaTs B O0IIMX NoMelle-
HUSIX (B TIOTOYHBIX JIMHUAX U Jp.), TO OHY JOJDKHBI OBITH OTAEIEHB] IIeperopoIKaMu
Ha BCIO BBICOTY nomelieHust. I1pu 60mblIol BRICOTE TOMELeHNs YCTaHOBKH Orpax-
JAI0T B BUJE KaOWH, OOKCOB, BBIFOPOJOK C LEJbI0 CHIDKEHMs LIymMa U yIbTpasByka
Ha paboyux MecTax A0 HOIMyCTUMBIX BeTMuMH. CyUIeCTBEHHO CHIKAET YPOBHM LIy-
Ma ¥ ynbTpasByKa pasMEleHHE YyNbTPa3ByKOBOTO 00OpYIOBaHHsL B 3BYKOW3OJUPO-
BaHHBIX IIOMELIEHUSIX UM KabuHaX ¢ IUCTaHIIMOHHBIM yIIpaBieHHeM.

ITpu Heo6XOAMMOCTH KPaTKOBPEMEHHOrO 0OCIy)KHBaHUA AeHcTBYyrOEro 06o-
pyZOBaHUs, T€HEPUPYIOILEro MMOBBIIEHHbIE YPOBHM IyMa M YNbTPa3ByKa, HYXHO
HCIIONB30BaTh CPEACTBA HHAMBHIYANBHON 3alIUTHl — aHTU(OHBI B COOTBETCTBUH C
['OCTowm.

Ilpu paGorax Ha yNBTPa3ByKOBBIX YCTAaHOBKAX ¢ NPHUMEHEHUEM XUMHUYECKHUX
BELIECTB NMPUHMMAIOTCS MEphl IO NPOQUIAKTHKE HX BPEIHOTO ASHCTBUSA: HE HO-
MyCKaeTcsl IPM O4MCTKE U 00e3KUPHBAHWH AeTaneil npuMeHeHHe B KadecTBe pac-
TBOpHUTENEH apoMaTHYECKUX YINIeBOLOB OE€H301BHOTO psina (OEH30i, TONYON, KCH-
JI0J), a TIPH NPHUMEHEHHH XJIOPHUPOBAaHHBIX YINEBOAOPONOB (IMXJIOP3TaH, TPUXIO-
PITUIIEH U Ap.) PYKOBOJACTBYIOTCS AeHCTBYIOIMMH CAHUTAPHBIMU [IpaBUIaMH.

[lpy TpUMEHEHHUH BBICOKOYACTOTHOTO YJIBTPa3ByKa MEpPOIPHUSTHS HOIDKHEI
OBITH HanpaBleHB! Ha 3alIUTy pyK pabotaromux. IIpu paGore B XUAKOH cpene B
YCINOBHSIX JTa0OpaTOPHY UM MPH NPOBEAEHUH MMOABOJHOIO Maccaxa B (pu3Horepa-
NEBTHYECKMX KabWHeTaX KOHTAKT C JKUIAKOCTBHIO JAOIDKEH OBITH MONHOCTBHIO UCKITKO-
yeH. [Ipu pedexrockonuu paboTaroLive AOMKHBI M30eraTh NPUKOCHOBEHUS PYK C
NBE3031EMEHTOM JeeKTOCKOIIMYEeCKOro 0Bopy KOBaHMUS.
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[Ipu menpiTaHum npeobpazosaTened Ne(eKTOCKONOB, IPHY HalaJOuYHbIX pabo-
Tax ¢ BBICOKOYACTOTHBIM O00PYIOBAaHUEM PYKH AOJDKHBI OBITH 3alLUILEHB! PE3UHO-
BBIMHU TIepYaTKaMH.

TpeboBanus K yIbTPa3ByKOBOH XapaKTepUCTHKe 000py OBaHMA ONPENeNI0TCS
I'OCT 12.1.001-89. IlpeanpusTHe-U3roTOBUTENb JOJKHO YKa3bIBaTh B dKCIUIyaTa-
LI{OHHON JOKyMEHTallUH [IPOU3BOACTBEHHOIO 000PYJOBaHUS yIbTPa3ByKOBYIO Xa-
PaKTEPHCTUKY — YPOBHM 3BYKOBOTO NaBJI€HHS B TPETHOKTABHBIX I10JI0CaX MPUHATO-
ro Juana3oHa 4acToT, H3MepsAEMble B KOHTPOJIBHBIX TOYKaxX BOKPYT 000pYyHOBAHHS.
B 3Toi ke NOKyMEHTAlMH NOJDKEH OBITh yKa3aH peXruM paboTbl, IPH KOTOPOM
JIOTKHO [IPOBOJMTHCA OIPEAENEeHUE XapaKTEPUCTHK yIbTPa3ByKa.

[Ipu onpeneneHUr YIbTPa3BYKOBOH XapaKTepHMCTUKU ODOpYLOBaHUA HM3Mepe-
HU HEOOXOAMMO IIPOBOJUTE B KOHTPOIBHBIX TOUKax Ha BelcoTe 1,5 M 0T mona, Ha
paccrosHuH 0,5 M 0T KOHTypa 000pyNOBaHHSA U HE MeHee 2 M OT OTpaXKaroLLHX I10-
BepxHocTel. [1pH 3TOM H3MEPEeHHUs CllefyeT IPOU3BOAUTE HE MEHEE YeM B YeThIpeX
KOHTPONBHBIX TOYKax II0 KOHTYpPY 0OOpYHOBaHUS; IIPH 3TOM PAacCTOSHHUE MEXIY
TOYKaMH U3MEpEeHHS He JOJKHO NpeBpluaTs 1 M. B macnopr o6opynoBaHust BHO-
CUTCS MaKCUMaJIbHasl U3 H3MEPEHHBIX BEIMYHH.

Ecnu B nponecce cozfanus o0opyaOBaHUS NIPUMEHEHE! BCE BO3MOXHBIE Cpeli-
CTBa CHIDKEHUS YpOBHEH 3BYKOBOIO HaBJIEHMS, HO YNIbTPa3BYKOBEIE XapaKTepu-
CTUKM IPEBBIIAIOT HOPMAaTUBEI, pa3paboTyuKH OOOPYIOBAaHUS MOJDKHBI CO34ATh
JIOKyMEHTAaLMIO Ha CPEeACTBA JIOKAIM3alHy ¥ IUNIaHHPOBOYHbIE MEepPOTIPUATHS, KOTO-
pbl€ MO3BOJSIOT CHU3UTH YPOBHM YJIBTPa3ByKOBOI'O AaBiEeHUA Ha pabouyuX MecTax
Jl0 HOPMATHUBHBIX BENHYHH.

Paboratomue ¢ y1bTpa3ByKOBBIM 000Dy JOBaHHEM NTPOXOIST HHCTPYKTaXK O Xa-
pakTepe AEHCTBUS yJIbTpa3ByKa U Mepax 3allUThl M GesomacHOro obcnyXuBaHus
YNBTPa3ByKOBBIX YCTaHOBOK.

[IpoTuBonOKa3aHUAMHU K IPUEMY Ha paboTy ABISIOTCS:

e XpoHHUeckue 3ab0JeBaHHs LEHTPATBHOM U nepH(epuyecKoil HepBHBIX CHC-
T€M, HEBPHTEI, IOJIUHEBPHTSI;

® HEBPO3bI O0IIKE U COCYAUCTHIE;

TepPEeHECeHHBIE TPaBMBI Yepena (COTpsiCeHUe MOo3Tra);
OOMEHHBIE U SHAOKPHHHBIE HapyIIeHMS,

1abMpHHTONATUA ¥ XpPOHUYECKHe 3a00IeBaHUs OpraHa ciIyXa;
CTOMKOE CHHIXKEHHE CllyXa JI000H 3THONOTHY;
THIIOTOHUYECKas U THIEPTOHH4YecKas OONe3Hu.

[lepronuveckne MEAOCMOTPEI CIEAyeT NPOBOJWUTE 1 pa3 B rox ¢ ydacTHEM
HEeBPOIIaTOIIOra, TEPAIeBTa, OTOPUHONIAPHHTOJIONE; 3aK/IIOUYEHHE O COCTOSTHHH CIy-
Xa TIpH 3TOM AOJIKHO OCHOBBIBATBCS Ha JAaHHBIX ayJAHOMETPHHM H HCCIENOBaHUU
ILIIENIOTHOHM peus; BaXKHO HccllefoBaHMe BecTHOYNspHOro amnaparta. Jluua ¢ NOHM-
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KEHHEM CllyXa Mexy ABYMs NepHOAHYecKHMH MemocMoTpamu Ha 20 1b u Gonee
WK ¢ HapyILleHHeM BeCTUOYJISPHOrO alnapara nepeBoAsTCs Ha paboTy BHe Heicr-
BHS YJIBTPa3ByKa U LIyMa.

INosiBnenne xapakTepHBIX Xalob Ha pacCTPOMCTBO 3MOPOBBS, aCTEHUYECKOTO
COCTOSHUS UM CHMIITOMOB Mepugepruyeckod cocyIMcTOR JAUCTOHUH COYXUT MO-
Ka3aHHEeM K BPEMEHHOMY MepeBOmy Ha paboTsl, HEe CBS3aHHBIE C BO3EHCTBHEM
yIbTpa3ByKa ¢ IOCIENYIOIUM HabmoJeHUeM U OOIeyKpEeIUISIOIUM JIeUeHHEM.
[To MCcYe3HOBEHUHM CHMIITOMOB 3a0ONeBaHHs paboTaroliye BO3BPAILAIOTCS Ha
MPEXHIOW PaboTy NPH YCIOBUM OCYIIECTBICHHS Mep, HallPAaBICHHBIX Ha CHHXE-
HHUe YPOBHEH yNpTpa3ByKa Ha pabouyUX MecTax.

CHIKeHMe MHTEHCUBHOCTH HH(pPa3ByKa Ha NPOU3BOACTBE — OJHA U3 IEPBO-
oyepelHbIX 3a7a4 TUTHEHBI TPy Aa.

Boprsba ¢ HeOnaronpusTHbIM BO3JASHCTBHEM IPOU3BOACTBEHHOIO MH(ppa3BykKa
NpeycMaTpHUBaeT LENbli KOMIUIEKC MEPONPHSITHH, OTHOCSAILMXCS K TEXHUIEeCKOH U
MeIULHHCKOH KOMIIETEHIIMM, U JOJKHA [TPOBOAUTECS B CIESAYIOLIMX HANPABISHHAX:

e ocrnabneHue HH(pa3ByKa B €I0 HCTOYHUKE, YCTpPaHeHHe [IPUYMH BO3HIUKHOBE-
HUSA;

U30NALMSA HHPaA3BYyKa;

HOrToLIeH)e HHPa3ByKa, YCTAHOBKA [ITyILUTENeH;
MHIMBUIYalbHBIE CPENCTBA 3alUThI;

MeJULIMHCKas MPOQHIAKTHKA.

VYMeHbllleHe MHTEHCHBHOCTH HH(ppa3ByKa, FeHepHpyeMoro arperaTaMi HJH
MeXaHU3MaMH, [PEACTaBIAET CO0OH CIOKHYIO TEXHUUECKYIO 3a7a4y, OITOMY BO-
NIPOCHl YMEHBIUIEHHS MHTEHCUBHOCTH HHU3KOYACTOTHBIX KoneOaHWH palloHalbHO
pellaTh Ha CTafuu NpoekTHpoBaHus. bopeba ¢ HHQpa3ByKoM NOMKHA HAYHHATHCS
C pa3paboTKH IIPOEKTHOrO 3alaHMUs HAa CTPOUTENBCTBO MIPEANPHUATHS.

Baxkroe Mecto B 60pbbe ¢ MHPPa3BYKOM NPUHAUIEKHUT METOJaM U CPEACTBaM
CTPOUTENBHOM aKycTHKU. bonblloe 3HaYeHHe UMEIOT palllloHalbHas MIaHUPOBKa
noMelleHni U pasMelllenre MH(pa3sBykoBoro obopynopanus. Heobxoaumo arpe-
raThl H30JUPOBATh B OTIENIBEHOE TIOMELEHHE.

[IpexynpenuTenbHBIH W TEKyLIMH CaHHUTapHBIH Hax30p SBASETCS 4YacThbiO
GoNbLIOH paboTHl MO NpeAyNpexAeHHo HHPpa3ByKoBoi natonorud. Ocnadneque
HH(pa3ByKa B CaMOM HCTOYHHKe 0Opa3zoBaHMs sABNfAEeTCS HauboJiee paiHUKaIbHbIM
cpeacTBOM GOpBOBI ¢ HH3KOYACTOTHBIMY KOJNE0aHUSIMH MalUMH H MEXaHH3MOB.

JNs yMeHbIIeHHs aMILTUTYAbl WH(Pa3BYKOBBIX KoyeGaHuil MOryT OBITH HC-
NONB30BaHbl CIEAYIOLME CIOCOORI MHTeppEepeHLIMOHHBINH, OTpaXXeHHe 3BYKOBBIX
BOJIH K MCTOYHUKY HX IeHepHpOBaHMS, MOTOLIEHHE 3BYKOBOM 3HEPTrUl U HEKOTO-
phle Jpyrue.

148



MHTEeHCHBHOCTh WH(Pa3BYKOBBIX COCTaBISIOMIMX B IIyMe€ BCAChIBAHUS KOM-
IPECCOpPoOB MOXET ObITh YMEHbIIEHa IPY ITOMOLIM [MyIIHUTeNel AUHAMUYECKOTo U
KonbleBoro TurnoB. Haubonpliryo 3 heKTHBHOCTD B IIMPOKOM JHAaNa3oHe YacToT
obecrieynBaeT AUHAMHUYECKUHA Ty ILATENb.

WHudpas3Byx oka3plBaeT BIHAHUE HA OpraHbl clyXa U paBHOBECHs] M Ha BCIO I10-
BEPXHOCTh YeJIOBEYECKOT0 Teld, MOITOMY HeOOXOAMMa HaZeXHas 3alluTa Kak op-
raHa ciyxa NpHMEHEHHUEM IIPOTHBOLIYMOB, TaK M [IOBEPXHOCTH TeNia OT BO3IeHCT-
BUs HH(]pa3ByKa.

Onsoi#t U3 BaKHEHUIIUX Mep MEIULMHCKOH NpoQUIaKTHKK BPEOHOIO BIUSHHS
HHQpa3Byka sBISETCS NPOBEACHNHE NPEABAPUTENBHBIX W TEPHOAMYECKUX MeIu-
NUHCKKX 0cMOTpoB. Ocoboe BHUMaHHe Hafo yAEeNATh NpodecCHOHaNbHOMY 0T0O-
py JIAL, TIOCTYIAIOLIMX Ha IIOCTOSIHHYIO paboTy ¢ oGopynoBaHHeM, I'eHepHpyHo-
MM HH(pa3BYK.

Jluua, noaeepraronyecs BO3AeHCTBUIO HHPPa3ByKa, IPOXOIST NpeaBapHTENb-
HBIE ¥ IEPUOAUHECKME MEAULIMHCKUE OCMOTPBI

KoHTpoabHbIe Bonpocs! K riaase 6

1. B xakux oTpacisX IPOMBILIIEHHOCTH BCTPEYAKOTCS 1IIyM, YIBTPa3BYK U MH-
¢pa3Byx kax (GakTopsl NPOU3BOACTBEHHOH cpenbl?

2. Kaxoe ofopynopanue sBIAETCS UCTOUHHKOM LIyMa, yAbTpa3BykKa U UH(pa-
3BYKa M KaKOBBI BUOPOAKY CTHHECKUE XapaKTEPUCTHKH 3TOro 060py noBaHMA?

3. JlaliTe xapakTepUCTHUKY OCHOBHBIX NapaMeTpOB LIyMa, YIbTPa3ByKa M UH-
¢pasByKa.

4. Yro 03Ha4ar0T ITOPOT BOCIPHATHA H IIOPOT OONEBOTO OLIYILEHHs?

5. Uro moHMMaeTcs MOJ CTAHJApPTHOHW CpedHEereoMeTpHUEeCKOH 4acToTOH B
BUOpoaKycTHKe?

6. K yeMy npuBOIUT BO3JeHCTBUE ITyMa, yIbTPa3ByKa U MH(ppa3ByKa Ha opra-
HU3M YenoBeka?

7. Kakue napaMeTphl SBIIOTCS HOPMMPYEMBIMH 1J18 IUyMa, YNbTpa3ByKa M
uHbpa3Byka?

8. Kakue MeTonbl TMrHEeHHYecKOro HOpMHMPOBAHUS IIyMa, YJIbTPa3BYKa U HH-
¢pasByka Bel 3HaeTe?

9. Kakue MeponpusTHs NPHMEHSIOTCS JUIS NPODUIaKTHKHY HeOIaronpusaTHOTO
JeffcTBiA IIyMa, YIbTpa3ByKa i HH(pa3ByKa Ha OpraHu3M denoBexa?

10. Kak BiMsieT YaCTOTHBIM COCTAB IlIyMa, YIbTpa3Byka U uH(ppazByka Ha addek-
TUBHOCTb WHKEHEPHO-TEXHIHYECKHX MEPOIPUATHI MO CHUXXEHMIO MX YPOBHS?

11. Kakue npuMeHsIoTcs CpeicTBa MHAMBHIYaIbHOM 3allUThl OT WUYMa, YJIbT-
pasByka ¥ HH(pa3ByKa U HACKOIBKO OHH 3 (eKTHBHBI?
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I'nasa 7. QJJEKTPOMATI'HUTHBLIE IIOJISI U U3JIYUYEHUSA
7.1. THnoreoMaruMTHoOE 1OJI€

7.1.1. F'eomaznumuoe none 3emau

YenoBeyecTBO Ha BCEM IIyTH CBOErO PasBUTHS UCIIBITHIBANIO U UCHLITHIBAET
neiicrBrue reomargutHoro noust (I'MII) 3emun. I'eoMarHuTHOE M0JIE COCTOUT M3
21a6H020 TEOMAarHUTHOIO IO, HCTOYHUKH KOTOPOTO HAXOMAATCS BO BHEIIHEM
3IEKTPOIPOBOAAIIEM SIApE 3EMIU, AHOMAILHOZ0, CO3AABAEMOr0 HaMarHWYeH-
HBIMH TOPHBIMH ITOPOAAMH, B 8HeuHe20 TEOMArHUTHBIX [0oJeH.

Bxuan rimasHOro reoMarHuTHOro noist cocrasiusieT 6omnee 95 %. B coorBerT-
cTBUHY c oOuel Teopuell reomarseTHsMa | aycca riiaBHOe reoMarHMTHOE Ione
COCTOUT M3 JUIIOIBHOM U HEAUITONBHOH! YacTu. B nepBoM NprONMXEHHN TEOPUH
reOMarHUTHOE I10J1e SBJIAETCS MOoJieM JUIIOJH, HaKJOHEHHOIrO K OCH BpalleHHsl
3emnu Ha yros 10-12 rpagycoB. AHOMajgbHOE IOJIE COCTaBIsAeT OKoo 3 %
FeOMarHMTHOrO NOJIS, 4 BHEIIHEE, CBA3aHHOE C COTHEYHO-36MHBIMY B3aMOIEH-
CcTBUSMU, — MeHee 1 %.

HM3mepeHuss MarHuTHOTO NOJIS 3eMIM BBITONHSIOTCS HA MarHUTHBIX obcep-
BaTropusix. MarHUTHBIE CHEMKHU NPOBOJSATCS CYXOMYTHBIMH, BOAHBIMH, BO3AYLI-
HBIMH ¥ CIIyTHUKOBEIMHU CHCTEMaMH. BenrdruHa MarHUTHOTO MOJIS Y MarHUTHBIX
MONIIOCOB COCTaBISIET NpPHUOAU3UTENBHO 55,7 A/M, Ha MArHUTHOM 3KBaTOpe —
33,4 A/Mm [1].

CuioBble THHUH M HANpPSKEHHOCTh [€OMAarHUTHOTO NONST HaXOJSATCS B He-
npepblBHOM H3MeHeHud. VI3MeHeHus (Bapuanuy) FeOMarHMTHOrO MO UMEIT
NEPUOJB! KaK B COTHH Y TBHICSAYH JIET, TAK M OT HECKOJNbKUX MeCSlLEeB, 4O NoJeH
cekyHn. Kpome Toro, umeeTcss TEHASHIMS CMELIEHUs] CUJIOBBIX JTMHUH reomar-
HUTHOTI'O IIOJIS Ha 3anaj co ckopocThlo 0,2 rpafyca B rox (Tak Ha3blBaeMBbIH 3a-
NagHeii apeitd). JAnMHHONEpHOAHBIe Bapralky ¢ nepuoaoM ot 60 no 1800 u
fonee JeT Ha3bIBAIOTCS «BEKOBBIMI». KOpoTKonepuonHele Bapranyu (¢ nepuo-
JIOM MEHBbIIEe OJHOTO rojia) OYeHb Pa3NIMYHEI KaK II0 CBOUM IEepHOJaM, TaK U I10
cBoeil npupoae. VICTOUHUKH BEKOBBIX BapHaluii, 10 COBPEeMEHHBIM IIpeiCTaB-
JICHHSIM, HaXOAATCs B pe 3€MIH, HCTOYHUKY KOPOTKOIIEPHOAHBIX — B BEPXHUX
ciosix atMocdepsl, B HoHochepe U MarHuTochepe. IHTEHCHBHOCTD KOPOTKOIIE-
PHOJHBIX BapHalyil 3aBUCHUT OT aKTHBHOCTH COJIHEYHO-3€MHBIX B3aHMOIEHCT-
BUH.

Ha 3emHOIl MOBEPXHOCTH CYIIECTBYIOT TaK HA3bIBAEMBIE MATHUTHBIE aHO-
MaJIHH, HAPSXEHHOCTh KOTOPHBIX CYLIECTBEHHO IPEBBIIIAET CPEJHEE aHOMAllb-
HOE TeOMarHUTHOE I1oJie. MarHuTHLIE aHOMAJIMH BO MHOIUX CITy4asx CBS3aHEI C
3ane)kaMy [OJIE3HBIX HCKOIaeMbIX. [103TOMy HENOCPeNCTBEHHBIE H3MEpEHUS
TeOMarHUTHOIO IOJIst PSIMO CBSI3aHbl ¢ IOMCKOM I10JIE3HBIX UCKOIAEMBIX KaK Ha
Cylle, TaKk ¥ Ha JHE MUPOBOI'O OKeaHa.
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BepxHHe clion aTMOC(ephbl XapakTepU3yTCs 3HAYUTENbHBIM COASPIKAHHEM
3ApsMEeHHBIX YAcTHIL M HOCAT Ha3lBaHue uoHocghepsi. Wonocdepa smnsercsa
«3nekTputieckuM HeGomy Hawel nnadetsl. OHa orpakaeT ¥ MOrsouaeT paauo-
BOJTHbIL. 3,H,ECB e TepdaeTcH caMasd KOPOTKOROIMHORBRAN YACTh yanpa[an:n?,Tanix
aygei (¢ anuHoi Boinpt Mesie 0,099 mukpona). Monocdepa coctodT us mo-
JONUTENBHBIX W OTPHUUATENBHBIX HOHOB. 3apsiKeHHbIE YACTHIBEl H3 KOCMOCA
(rmaBueiM obpazoM ot ColHUA) «3aXBaTEIBAIOTCS» MACHUTHBIM 10JIeM 3eMIu H
obBpa3yoT paauarvoHHee mosca (puc. 7.1), B KOTOPBIX TPAEKTOPHU 3apsKeH-
HbIX 4acTyl Kak Oy/(To 0Ll HABHBAIOTCA HA JIMHMA MATHUTHOH HHIYKUUU. 3TH
YACTHIIB TIEPEMEenaroTCs Ty.da U 00paTHO Mo CIIHpaneobpa3sHbIM TPAEKTOPHAM
MENITY CEBEPHBIM H HOXKHBIM MArHMTHBIMH TIONIOCAMH 32 JONH CeKyH sl B no-
ASAPHBIX OOJACTAX HEKOTOPas 4YacTk HACTHIl BTOPTaeTcs B BEePXHME COM aTMO-
chepel, BblzblBasi HOAAPHbIE CHAHMA., PaguauuoHHble nosca 3eMan npocTHpa-
10TcA Ha paccTosHUA oT 500 KM 710 JecaTKOB 3eMHBIX paguycos [2].

Puc. 7.1. PamnanmoHHbIe nosaca 3eMnu

PasrnocTs nmoTeHLHANOB MEMWUIY MIEKTPHHECKH fiapﬂ}i(BHHOi;I HOHOCdJepGﬁ H
Semneit NpUBOAHT K TOMY, HTO MeWRIY HHMH OGPBBYI{JTCEI MArHMTHOE W 2EeK-
TPHYECKOE MOJIA © TOKOM, HallpaB/eHHBIM K MOBEPXHOCTH 3emMau.

7.1.2. N'uzuenuyeckoe HOpMUPOGAHIE CHIEHEH U 0CAADACH A
UHMEHCURHOCHIU 2COMACHUMHO20 ROAR

T'eomaruuTHOE none BCMHH, SIBNASACH ECTECTBEHHOM cpeaoi& OJ1A YeJIOBEKa,
OKa3LIBACT HA HEro NONOKUTENBHOE NeHCTBHE. OTME‘-IZICTCH, 410 B KabuHax ca-
MOJIETOB, B Kopaﬁnzx H MOOBOIHBIX JIOOKAX, I'Te OHO CHIIBHO MOHHKEHO JKpa-
HHPYHOLIHM AeficTBHEM MEeTallHUeCKO OGHIHBKH, b MoaeH HacTYIIaeT BANOCTD,
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COHJIMBOCTB, CHIDKEHHE paboTocnoCOOHOCTH. To e NMPOUCXOAMUT MpPH HOJIroM
npeObIBaHUHM B XKeNIe300eTOHHBIX 3AaHusAX [2, 3].

B HacTosee BpeMs B Halleit CcTpaHe INPUHSITHl  CAHUTApPHO-
3NUAeMUoNIoTHYecKHe npaBuia M HopMbl CanlluH 2.1.8/2.2.4.2489-09 «['umno-
reOMarHUTHBIE 1011 B IPOU3BOJCTBEHHBIX, HUIBIX U OOLIECTBEHHBIX 3TaHUAX U
coopyxeHusx» [4], ycTaHaBmuBaron(Me TpeOOBaHMS K CTENEHH ocnablieHus
reOMarHUTHOrO MoJIst Ha pabovuX MecTax, pacrolOXeHHbIX:

® B OKPaHUPOBAHHBIX NNOMEIIEHUAX (0OBEKTAX) CrIelIMaTEHOIO Ha3HAYEHUS,

e B nomeweHnsx (06BEKTaX) MPaXKAAHCKOTO M BOSHHOTO HA3HAYEHUS, pac-
TIOJIOKEHHBIX [0 3eMITeH (B METPO, lIaxTaxX | Ap.);

e B mnoMelleHUSX (0OBEKTax), B KOHCTPYKLHMH KOTOPBIX HCITONBE3YeTCH
6ONBLIOE KOMHYECTBO METATNIHYIECKHX (COAEPIKALIX HKee30) INEMEHTOB;

e B Ha3eMHBIX, BOAHBIX, HOABOJAHBIX ¥ BO3AYLIHBIX [1EPEABIKHBIX TEXHH-
YECKUX CPEACTBaX IPAXKAAHCKOrO ¥ BOEHHOT'O Ha3HAYEHU T ;

® B JKUJIBIX I[TOMELUEHUSX, OOIIECTBEHHBIX 34aHHUAX (HETCKHX, y4eOHBIX,
MEQULMHCKHIX ¥ JIp.).

Ornesxa ¥ HOPMUPOBaHKE YPOBHA OCNa0JIeHUs TeOMArHiUTHOrO IO POU3-
BOJHUTCS MO 3HAYEHMIO KO3(h(PHuIHeHTa ocnablieHuss FeOMarHUTHOTO I10JIs Ha OC-
HOBaHUH U3MEPEHUs HHTEHCUBHOCTH I'€OMAarHUTHOTO IIONSt BHYTPH MTOMELLEHHUS,
o0BeKTa, TPaHCIOPTHOTO CPeACTBa (Jalee — MOMELICHUS) U B OTKPBITOM IIPO-
CTPAHCTBE Ha TEPPUTOPHM, NpHUIeramllieil K MecTy ero pacrnonoxenus. Koad-

(bI/ILIHeHT ocnableHysi UHTEHCUBHOCTH MeOMarHUTHOI'O NOJs KE)MH

BAGTCS IO CNEAYIOIMM (GopMyTam:

pacCcUnuThI-

o)

5]

rae ‘BO‘ — MOAYJIb BEKTOpa MarHuTHOH HHAYKIOWHU B OTKPBITOM IIPOCTPAHCTBE,

™Il
KoM .

}EB) — MOXyJb BeKTopa mMarHuTHOM nyaykuud I'MII Ha paboyem mecte B Io-

MEIEHNY;

KM _ |Ho|

(0] - ﬁ »

[Fg|
rae |FIO|— MOJYJIb BEKTOpA HANPSHKEHHOCTH MAarHUTHOrO NOJSA B OTKPBITOM
HpOCTpiHCTBe; |ﬁB| — MOOYyJib BEKTOpa HANPSAXKEHHOCTU MardvuTHOTO NOJA

I'MIT Ha pabouem MecTe B IOMELIEHUU.
Ecnu Bpems paboThl B TMIOI€OMarHUTHbIX YCJIOBUSIX HE [PEBBIIIAET 2-X ya-
COB 3a CMEHy, TO NpeAensHo nonycTumeli yposens (ILY) ocnabneHus uHTeH-
™
CHBHOCTH F€OMarHUTHOIO [oNs ycTaHasnusaercs pasHeim 4 (ITHY K T _g).
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Ecnu BpeEMs pa6OTLI B THIIOITCOMAarduTHBIX YCJIOBHUAX Gonee 2-x yacos 3a
CMEHY, TO IIPEACIBHO IlOI'lyCTIdMBIﬁ YPOBEHb ocnabiaennss HHTEHCHBHOCTH eo-

MarHUTHOIO IOJIs ycTaHaBnuBaeTcs pasubM 2 (ITJY KgMn =2).

B noMemeHusX XKUIbIX M OOLIECTBEHHBIX 30aHUI (JKUNIbIE KOMHATHI U KyX-
HU KBapTHUP M OOLIEKHUTHH, HIIble OMEIIEHUS AOMOB OTAbIXa, TaHCHOHATOB,
JIOMOB-HHTEPHATOB [UIS IIPECTapesblX U MHBAJIUAOB, CIAIbHBIE ¥ HUIPOBBIE IIO-
MeIleHUs! B JIeTCKUX NOILIKOJIBHBIX YUPEKASHHAX U IIKONaX-UHTepHaTax, y4ued-
Hble KOMHAThI B 0OLICOOpa30BATENbHBIX YUPEXKICHUIX M YUPEXKAESHUSX Ipo-
(heccHOHANBHOrO 00pa3oBaHus, NanaTel OONBHHI U CAHATOPHEB) NMPEAETHHO HO0-
IYCTHMBIH ypoBeHb OCIa0IEeHHUS FeOMArHUTHOTO NOJIS YCTAaHABIHMBAETCs paB-

neim 1,5 (LY KM= 1,5).

7.1.3. Konmpons yposna cmenenu 0c1abieHun 2e0MazHumnozo nois
u Meponpuamusa no sauiume om 6peOHOZ0 6JIUAHUA
2HN02E0MAZHUMHBIX YCI06UIL HA 300P06bE Hel06eKa

Konmpons ypoena creneHH oclalJieHHs TeOMarHUTHOTO IoNsA JOJDKEH
OCYILECTBIATHCS [4]:

¢ [IpU NPOEKTUPOBAaHHH, CTPOMTENLCTBE, IPUEMKE B SKCIUTYaTalHI0, PEKOH-
CTPYKLMH IPON3BOACTBEHHBIX OOBEKTOB, KUIBIX M OOILIECTBEHHBIX 3AAHMIA;

® IIpU OPTaHMU3aLMH HOBBIX paboyuX MECT;

e [IpM aTTecTalHu pabounx MecT;

® B IOPSJIKE CAHUTAPHO-INUAEMHOJIOIHYEeCKOr0 Hal30pa;

e 110 xanobaM ¥ oOpallleHUsIM IPaXkIaH W OpraHu3aruii.

KoHTpons MOXKET NPOBOIUTHCA MYTEM HUCIIONB30BAHUSA PACUETHBIX METOHOB
W/UNY NpoBeJeHUs u3MepeHuil. {111 BHOBb CO3aBaeMBbIX U PEKOHCTPYHPYEMBIX
00BEeKTax KOHTPONB BEJETCA IPEeUMYIIECTBEHHO PACYETHBIM METOJIOM, Ha AeH-
CTBYIOILMX — M3MepeHUeM. MHCTpyMeHTaNbHBIH KOHTPOIb JOKEH OCYLIECTB-
ASThCS MPUOOpaMy, NPOLIENIINME TOCY JApCTBEHHYIO aTTeCTALMIO 1 MMEIOLIH-
MH CBHIAETENHCTBO O IIOBEPKE C JOMYCTHUMONH OTHOCUTENBHOMH MOTPELIHOCTHIO
usMepenus ne 6onee £20 %. He nomyckaeTcs npoBeAeHUe U3MEpPEHUt pu Ha-
JMYMH aTMOCQEpPHBIX OCAAKOB, a TaKXXe [IPU TEeMIIepaType M BIaXHOCTH BO3AY-
Xa, BRIXOMSUINX 32 Npejienibl pabouux napaMeTpoB CpejicTB usMepeHuid. Pesynb-
TaThl U3MEPEHHH crienyer oQopMIsTs B BUAE NPOTOKOJIA, BKJIIOHAIOLIETO HpH
HeoOXOAMMOCTH KapTy paclipeieNeHus YpOBHeH reoMarHUTHbBIX Noae# (MId Ko-
apdpunuenToB ocnabnenus I'MII), coBMeILEHHOH ¢ NIaHOM pa3MelIeHHsT 000-
PYLOBaHHS UJIM MOMELIEHUS, I'ie MPOU3BOAUIIUCE U3Mepenus. Jlo Havana u3Me-
penust 'MI] B nomemeHusx KOMKHBI OBbITh OTKIIIOUEHB! BCE TEXHUYECKHUE Cpeli-
CTBa, KOTOpbleé MOIYT CO3JaBaTh INOCTOSHHBIE MarHUTHBIE N0OJsA. VI3aMepeHus
JIOJDKHBI [IPOBOJUTHCS Ha PACCTOSHUU He Onmxe 0,5 M OT JKelne30ConepKalliX
NpPEAMETOB, KOHCTPYKIMH, 000pyA0BaHUS.
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I'mruenuyeckas oleHka TMIOMEOMarHUTHBIX YCIOBUH NPOU3BOAUTCS Ha OC-
HOBaHHWM pacyeTa KoddduuueHTa ocnadieHus (KgMH) JUISL KXXJIOro MoMelle-

HUs, 06BEKTa, TPAHCIIOPTHOI'O CPEJCTBA U €r0 CONOCTABICHUS C THTHEHHYECKUM
HopmatusoM (IIJIY) ¢ yyeTom BpeMeHH npeObIBaHUs B 3TUX YCIOBHUSX.

Hsmepenus mHTeHCUBHOCTM I'MII B OTKPBITOM NpPOCTPAaHCTBE, IpHEraro-
meM K obcrenyeMoMy OOBEKTY, AOJDKHBI IPOM3BOAUTECS B 3-X TOUKAX, paco-
JIO’)KEHHBIX HA PacCTOSHHMH He MeHee 10 M OT 3JaHus U OpYT OT Ipyra Ha ypoB-
HAX 1,5 M OT MOBEPXHOCTH 3eMINId. BrIHuCiseTcs cpelHee apHpMeTHYecKoe
3HayeHue HHTeHcuBHOcTH I M.

W3mepeHuss MHTEHCUBHOCTH E€OMACHUTHOIO MOJISI BHYTPH IIOMEUICHHS Ha
Ka)cioM pabodyeM MecTe NMPOM3BOAITCS Ha 3 YPOBHSX OT IOBEPXHOCTH IoOJia C
yueToM paboueil o3bl:

0,5wM, 1,0 M 1 1,2 M — nnpu paboueii nose cus;

0,5M, 1,0 m 1 1,7 M — npu paboueii nmoze cros.

OmnpegensroniM NpH pacyete kodbduuuenta ocnabnenns I'MII ssusercs
MHHUMAaNBHOE U3 BCEX 3aperMCTPUPOBAaHHBIX Ha paboyeM MecTe 3HaYEeHUH HH-
teHcuBHOcTH I MIL

Ilpu OTCYTCTBMM IIOCTOSIHHBIX PabOuMX MECT U3MEpEeHUsT MHTEHCHMBHOCTH
reOMarHUTHOTIO MOJIA BHYTPU NOMEIIESHUS NPOBOJATCS B HECKOJIBKUX TOYKaX
pabouyeii 30HHEI (He MeHee YeM B 3-X) C NOCIETYIOIUM BBIYHCICHHEM CPENHEro
apu(pMeTHIECKOr0o 3HaYEHHUS.

W3mepeHuss HHTEHCUBHOCTH I€OMarHUTHOTO IO Ha paboyeM Mecre B
TPaHCIIOPTHOM M TPAHCIOPTHO-TEXHOJOTMYECKOM CPEACTBE IIPOU3BOAATCS B
OIHOU TOUKE Ha PacCTOSHUM | M OT NoNa KAOWHEI, B )KMWIBIX NOMEIUEHHSX U
OOIIECTBEHHBIX 3[aHMAX — HA PACCTOSHUHU OT NOBEPXHOCTH ntona 1,0 M.

W3mepeHus IPOU3BOJSATCS € YY4€TOM IUIOILAIH IOMELIEHUs] B CTaHJaPTHBIX
TOYKaX ¥ B MecTax Haubolee NTHTEeNbHOTO NpeOhIBaHUS YETOBeKa.

KonuyecTBo cTaHIapTHBIX TOYEK U3MEPEHHUs YCTaHABIMUBAETCS B 3aBUCHMO-
CTH OT mioanay nomemenus (S):

mpu S <2 M’ — OJIHA TOUKA B HEHTPE IIOMEILCHHUS;

npu S > 2-10 M® — 0fiHA TOUKA B LIEHTPE [IOMELIEHUS ¥ B TOUKAX, PACIIONIO-
MEHHBIX Ha paccTOSAHUM 0,5 M OT cepeIuHbl KaXI0H CTEHB];

npu S > 10 M’ — OJHa TOYKA B LEHTPE NOMEIUEHHS ¥ B TOYKAX, pacrioso-
JKEHHBIX Ha paccTosHUH 0,5 M OT KaXkJI0# cTeHHI ¢ [maroM 1 M.

JeuebHo-npounakmuueckue meponpuamua TpeTyCMaTPUBAIOT MEIM-
LHHCKIe OCMOTPEL. IlepcoHal, BEIMOTHAOIMA paboThl B YCIOBUSAX U3MEHEHHO-
ro reOMarHUTHOT'O IOJs, AOJKEH MPOXOIUTh NpeABapUTENbHbIE U [IepHOAUYE-
CKHe NpodUIaKTUIECKHE MEAOCMOTPBL.

JInna, He nocruriuye 18-TH NieT, W XEHILIUHB! B COCTOSHUH OepeMeHHOCTH
JIONlyCKAIOTCA K paboTe B TMIIOT€OMAarHUTHBIX YCIOBUHM B cliydasx, KOrjaa Koag-
¢upent ocnabnenus I' MIT Ha pabounx Mectax He npessiiaer 1Y, ycranos-
JIEHHOTO [T HACETCHHUS.
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L1t MOBBILIEHUS afalTalMOHHBIX BO3MOXHOCTEH oprandsMa ienecoodpas-
HO HCIOJIB30BAHUE KOMIUIEKCOB IICUXO(DH3NOIOTHYECKON pas3rpy3KH, MPOU3BOJ-
CTBEHHOH 'MMHACTHKH U (PUTO- U BUTAMUHONPOPHIAKTHKHY [4].

KoHTposbHbIe BONPOCh! K NYHKTY 7.1

1. B xakux cirydassx HEOOXOAUM KOHTPOIb OcNabIeH sl T€OMarHUTHOTO OIS ?

2. Kaxoif Benmr4MHOH XapakTepu3yeTcss HHTEHCHBHOCTh T'€OMarHUTHOTO 11os?

3. Ilo xakoit Qopmyie paccuuTbiBaeTcs Ko3(pduLMeHT ocnabieHHs reomar-
HHUTHOIO nons?

4. Kakoit npenensHO NOMYCTUMBIA YPOBEHb OCIA0IEHHS FeOMarHUTHOTO TI0JIs
YCTaHOBJIEH Ha pabOYHX MECTaX, €C/d BpeMs HaXOXIEHMS B THIIOr€OMarHUTHBIX
YCIIOBHSIX cocTaByisieT 3 4?

7.2. IlocrosstHHoe marauTHOe noJse (ITMIT)

[IMI1 co3paeTcss NPOBOAHUKAMH € TIOCTOSIHHBIM TOKOM, PaBHOMEPHO ABH-
KYLIMMUCS 3MEKTPUYSCKUMU 3apsAfaMy WIK 3apsAKeHHBIMHM YacTHLAMH. Xapak-
TEPU3YETCA HaNPSXKEHHOCThIO MarHuTHoro nons H (A/m). dpyroit wacro uc-
[IOJIB3yEeMOH XapaKTEPUCTUKOHN ITOCTOSHHOIO MarHUTHOIO IOJIA SIBISETCS IUIOT-
HOCTh MAarHUTHOI'O [IOTOKA, Ha3bIBaeMas TaKKe MarsuTHoI nuaykouned B (Tn).
MarHuTHas HHIYKUMS W HaIpsDKEHHOCTh MArHUTHOTO I1071s1 CBA3aHbI B BAKyyMe
cootHoluenueM B = oH, rae MarHuTHas nocTOsHEAS Lo = 4 7 -1077 (Da/m). s
M30TPONHO cpenbl, oTIMYarouieiics oT Bakyyma, B = pouH, rae p — MaruutHas
NpoHULAeMOCTh cpeAbl. CUIOBBIE THHUY MATHUTHOTO [TOJISI 3aMKHYTBI.

ITocTosiHHbIe MarHUTHEIE noss (MII) ucronp3yrorcs:

o cnabweie (1o 0,05 Tn) — B 3NeKTPOTEXHUKE, PAAUOTEXHHKE, IJTEKTPOHHKE U
T. I.;

o cpednue (0,05...4 Tn) — B reoNIOrMYECKUX HCCIeNOBaHUIX (MarHUTHas
pasBeJKa, OCHOBAaHHAs Ha PasNMyYMM MArHUTHBIX CBOHCTB FOpHBIX IOPOX); AN
06paboTKy BOAHBIX CUCTEM (YCKOPSET KOoaryJIsiyio B3Becel, cMaduBaHue TBEp-
JBIX IIOBEPXHOCTEH, acOpOLHIO ITOBEPXHOCTHO-aKTUBHBIX BEILECTB, IPOLECCHI
KpUCTaNIM3alluM ¥ pacTBOPEHHS); B IPOU3BOACTRE alIOMUHHUS, LIMHKA U JPYTHX
LBETHBIX METAJUIOB {Ha OCHOBE SIBJIGHWM 3JIEKTPOIM3a); B TPAHCIIOPTHBIX Cpel-
CTBaX Ha MarHMTHOM IIOABECKE; B Hay4HBIX HCCIENO0BaHHUIX (YCKOPUTENSX 3a-
PSOKEHHBIX YacTHll, Kamepe BunbcoHa, My3sIpbKOBOI KaMepe, TPEKOBBIX JeTeK-
TOpaX MOHU3MPYIOILIUX HACTHL], B MacC-CIIEKTPOMETpax, Mpy U3y4YeHUH JeHCT-
BHA MarHWTHOTO TIOJIS Ha )KHUBbIE OPraHM3Mbl U Ap.); B MEIULUHE IS JHArHO-
CTHKM M JedeHHus (B JUArHOCTHYECKUXK LIENAX NpUMeHseTcs sSOepHbId MarHUT-
Hblit pezonanc (AMP);

o cunvnsie (4...100 Tn) — mony4arOT ¢ NOMOLIBIO CBEPXIIPOBOAAILMX CO-
JEHOMIOB, KOTOpBle HaXOAAT NpPHUMEHEHHE IIpUM HMCCIEeNOBaHHUSX MAarHUTHBIX,
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JNEKTPHYECKHX M ONTUYECKMX CBOMCTB BELIECTB, B 3KCIIEPUMEHTaX 10 U3yue-
HUIO [1JIa3Mbl, ATOMHBIX fAIep U 3IEMEHTAPHBIX YaCTHII;

o cgepxcunvnvie (6Gonee 100 Ti) — UCMONB3YIOT AJIA MOJYUYEHUS TaHHEBIX O
CBOMCTBAX BEILIECTB, H3YYEHHs NPOLECCOB, IPOUCXOAAINME B HEApPaX IIAHET U
3Be3n. Ceepxcunbnble MIT IONy4a0T METOIOM HAIIPABIEHHOTO B3phIBA.

7.2.1. deiicrneue noCMoOAHH020 MAZHUIMHO20 NOJIA HA Ye08€KA

Bozpeficteue [IMI] Ha ¢pyHKIMOHANBEHOE COCTOSIHHE U 3LOPOBRE YeJIOBeKa
A3y4YeHO He B NONHOM Mepe. bonbIIMHCTBO UccneqoBareiei oTMedaeT Hanu4ue
CIEeAYIOIIMX CHMIITOMOB: IOBBINIEHHOH pa3ipa)KUTENbHOCTH, YTOMIISEMOCTH,
paccTpoficTBa cHa, MOTEpPH alllleTHTa, FOJIOBHOH OONM [aBsLUEro xXapakrepa ¢
noxanuszanueil B 06NacTH TeMeHU, BUCKOB, 6a. Boib BO3ZHHKAeT NMPUCTYIO06-
pa3Ho K KOHIly pabod4ero AHs, a y JIML CO CTaXXeM CTaOHIU3UPYETCA U MOABISA-
€TCS IyBCTBO [TOCTOSHHOH TspKecTH B rosiose. OTMEYarOTCs Kalo0bl Ha rOJIOBO-
KpY>X€HHE IIpH NEPEXOAe B BEPTUKAIBHOE IOJIOXEHUE, OBICTPOM pasrHOaHHuu
TyJIOBHIIa ¢ NOTEeMHEHHEM B Iia3ax. IIpyu npoBeneHNy MeauIMHCKOro obcie-
[OBaHUs OBLIN BBLIBIIECHBI Hatuuue Opanukapany (yMeHbLIEHHE Yrcia cepaey-
HBIX COKpalleHNi — MeHee 60 yJlapoB B MHHYTY) HIIM Taxukapauy (yBelnueHue
YHCIIa CepIAeYHBIX COKpaleHuil — 6onee 90 yrapoB B MUHYTY) B 3aBUCHMOCTHU
OT MHAMBHIYAIbHBIX OcOOeHHOCTeH pabOTHMKA, IOHIKEHUE KPOBAHOIO JaBie-
HUS, U3MEHEHHE 31IEKTPO3HIIedaTorpaMMbl COCTaBa KPOBH, TMIIEPEMHUS KOMXKHBIX
IIOKPOBOB KUCTEH PYK € YCHMJIEHHEM NOTOOTAENEHUS U IOBBILUEHUMEM TeMIepa-
Typbl, O0/Ib ¥ OHEMEHHE NAIBLEB PYK.

OcHoBHasi Macca CHMITOMOB CBHAETENBCTBYET O (DYHKIHMOHANBHBIX pac-
CTpoiicTBaXx B AEATEIBHOCTH HEPBHOH M cepaedHo-cocynucToi cucteM. CtToH-
KOCThb WU INIyOMHA BBI3BAHHBIX MOCTOSHHBIM MarHWTHBIM II0JIEM HapylIeHWi or-
peaessArOTCs BEIMYHUHON HanpskeHHOCTH TIMIT, JTUTEeNbHOCTRIO ¥ TEPHUOJUYIHO-
CTBIO NpeOhIBAHXS B HEM, a TAKXKe YCIOBHSMHU (OOlLlee WK JIOKAIBHOE) BO3NIeH-
CTBHUS MOJISI HA OPTaHHU3M YelloBeKa.

7.2.2. N'uzuenuueckoe HOpmMuposanue ROCMOAHRHO020 MAZHUMHO020 ROJIA

B nacrosuiee BpeMs OCHOBHBIM HOPMATHUBHBIM JOKYMEHTOM, YCTaHABIIN-
BAIOLIUM TpeGOBaHMUA K YPOBHIO IIOCTOSIHHBIX MarHUTHBIX INOJed Ha paboyux
MecTax IepcoHalla SBISIOTCS CaHUTapHO-OMMAEMHONOIHYECKUe IIpaBUIa H
HopMaTtuBel CanlluH 2.2.4.1191-03* «OneKkTpoMarHuTHEIE MO B IIPOHU3BOJCT-
BEHHBIX YCIOBHAX» (*c n3M. Ha 2 mapTa 2009 r.) [5].

Onenka u HopMupoBanue [IMI] ocymiecTBiseTcs MO YPOBHIO MarHUTHOIO
nonst AudepeHIUPOBaHHO, B 3aBUCMMOCTH OT BPEMEHH €ro BO3ZEHCTBUA Ha
paboTHHKa 32 CMEHY, A YCIOBHH oblero (Ha Bce TENO) U JOKANBHOTO (KHCTH
PYK, Npernieybe) BO3AeHCTBH.
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INpenensHo ponyctumsle ypoBHU (IIJY) HanpsokeHHOCTH (MHIYKLIVH)
[TMI1 Ha pabouux MecTax NpeacTaBIeHE! B Tabn. 7.1.

Tabnuna 7.1
TV nocTOSHHOro MarduTHOTO IO
Ycnosust Bo3AeHCTBUS
Bpemsa obuiee JIOKaJIbHOE
BO3JIEHCTBUSA nay oy oy
3a paboyuii Iy MAarHUTHOH HAaNpsXEHHO- MarHuTHOH
HAMPAKECHHOCTH,
JIeHb, MHH CA/n WHIYKUWH, CTH, HHAYKIHY,
mMTn KA/M mTn |
0...10 24 30 40 50 |
11...60 16 20 24 30
61...480 8 10 12 15

[Ipy BrIMONHEHUH paboT B 30HAX ¢ Pa3NUYHON HanpshxkeHHOCTRIO TIMIT 06-
11ee BpeMs NpeOblBaHUsA IIEPCOHANa B 3TUX 30HAX HE [OMKHO IPEBBIIATD Npe-
JIeIbHO JIOITY CTUMOE 71l 30HBI C MAKCMMAaNlbHOH HAIlPSKEHHOCTBIO.

7.2.3. Meponpuamusn no 3aujume om 8pedHoz0 Oelicmeusn
ROCHIOAHHO20 MAZHUMHO20 N0

3awuma paccmoanuem. IlockonsKy UHTEHCHBHOCTH [IMI1 ymenbinaercs
MPONOPLIMOHANBHO KBAaApaTy PAacCTOSHUS 10 MarHUTHOR CHUCTEMBI, 3alUTA pac-
CTOSIHMEM SIBJISIETCS OJHOM U3 Haubosee 3H(GEeKTUBHBIX U HAAEKHBIX. MaruuT-
HBI€ U3JENIUA U MarHUTHBIE CUCTEMb! JOJDKHBI pa3MellaThbCs Ha OTAENBHBIX Yya-
CTKaX WM B IIOMELICHUAX, H30JUPOBAaHHBIX OT APYTUX pabounx MecT. [TynbTel
yIpaBI€HHs] MarHUTHBIMH YCTPOHCTBAMHM U CUCTEMAaMH NOKHEB! OBITH BhIHECE-
Hbl 3a Npefenbl 30HbI, B KOTOpoH HampskeHHocTb [TMI1 npesbimaer [TY.
PacctosHns mo wucroynuxkos I[IMII
JOJDKHBI ONpeNeNsaTbcs Mo pe3yJibTa-
TaM  H3MEpPEeHHs  HaIpPSDKEHHOCTH
IIMII u cooreercrBug ux [IAY. Yua-
CTKM M IOMEIIeHUS C HaIpsKEHHO-
ctamu 1IMI1, npespimaromumu [TV,
JIONMKHBI 0003Ha4aThCs ClelralbHbIM
NpeyNpEXJAIONMM  3HAKOM IO
I'OCT P 12.4.026-2001 «Buumanue!
Puc. 7.2. [lpenynpexnatomuii 3Hak:  MargutHoe nione» (puc. 7.2) [6].
«BHumanne! MaruuTHoe none» 3awuma epemenem. B cnydae
€cn¥ WHTeHcUBHOCTE [IMII npeBbI-
maer [IJY nns BoceMuyacoBoro npeGsiBanus (cM. Tabin. 7.1), To 3ammuTa pa-
OOTHWKA MOXET OCYILUECTBIATECS COKpalleHHEM BpeMeHH IpeObIBaHUS
B ITMIT [5].
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Okpanuposanue vcrounnkos [TMII wnn pabouux mect. JUis 3a1MThl nep-
COHajla, OOCITYy)XHBAIOLIEro MOLIHBIE 3JIEKTPOMArHUTHbIE CUCTEMBI, MOXKHO
NPUMEHSTh MarHUTOCTATMYECKOE 3KPAaHUPOBAHHE OTHAENBHBIX pabodyuX MECT U
NIPOM3BOACTBEHHBIX Y4YacTKOB. MarHuTOCTaTHYECKUH pPEXYM 3KPaHHPOBAHUSA
OCHOBAaH Ha 3aMBIKaHHM CUJIOBBIX JIMHUH MAarHUTHOrO IOJIS B MaTepuale dKpa-
Ha.

Llenpro Takux 3KpaHOB SABIAETCS OTBOJA MAarHHTHOTO NOTOKAa M3 3allylliae-
MOI1 obnacTH U HalpaBJIeHHe 3TOr0 IOTOKa IIO XKellaeMOMYy IIyTH, € OH He
MPUHOCUT Bpena. [IpH KOHCTPpYHPOBaHMM MarHUTOCTaTHUHYECKUX 3KpPaHOB HC-
NONB3YIOTCS TOJIBKO MarHUTHbIE MaTeprasbl. bonbiias 3¢ HeKTUBHOCT 9KPaHOB
IOCTUraeTcs He 32 CYeT yBEJNHUYEHMs WX TONIIMHEI, a 338 CYEeT CO3MaHUss MHOIO-
CIOWHBIX KOHCTPYKLMH ¢ YepenoBaHWEeM MAarHUTHBIX M HEMarHUTHBIX CJIOEB C
BO3YIIHBIMH [POMEXyTKamu [3].

Komnencayun 1IMI1 B 3amuinaeMom obbeMe (TIOIHAS MK YacTUYHAs) 1O-
NONHUTENBHBIMU HCTOYHHKAaMK MII, cuoBble TUHUM KOTOPOTO IPOTHBOIIO-
JIOXHBI IO HaIpPaBJIEHUIO CUIIOBBIM JIMHUAM BHewHero nojs. OfHaKko 3ajaya
CHHTE3a OTUX JOIONHUTENBHBIX NCTOYHMKOB [IMI] sBiseTcs NOBONBHO CIIOXK-
HOH.

Hexnwuenue konmaxma padotHukoB ¢ [IMIT ocyiecTBasieTcss ¢ IpUMe-
HEHHEM CPEJCTB MeXaHH3alMU. XpaHeHHUe, TOTPY3Ky U NepeMellieHHe MOHTaX-
HBIX M3JeNUN CNefyeT OCYILIECTBAATH ¢ NPUMEHEHHEM CIeLIMAIBHOW Taphbl U3
HEMarHUTHBIX MaTepHanoB (IE€peBo,[IEHOIUIACT U JP.) UK B «SIpMax» — IPHCIIOo-
coOJIEHUSIX, TIOJTHOCTBIO HIIM HaCTUYHO 3aMBIKAIOIIMX MarHUTHOE MOJe.

Koumpons yposena IIMII npoBoAUTCS IIyTEM H3MeEpPEHUs 3HadeHWi B mmu
H Ha nocTosiHHBIX pabodux MecTaX IepcoHana UM B HECKOJBKUX Toukax pabo-
Yyeil 30HBI, PACIIONIOKEHHBIX Ha Pa3HBIX PACCTOSHHUSX OT MCTOYHMKA IIPH BCEX
pexXuMax paboThl MIM TOJIBKO IIPH MaKcHUMallbHOM pexume. Onpenessiolum
aBigeTcs HanOonbluee U3MEPEHHOe 3HaYeHUE HalIPSHXKEHHOCTH.

Jleuebno-npounakmuueckue meponpuamua NpeaycMaTpUBAIOT NpeaBa-
pUTensHBIe 1 nepuoauueckue (1 pa3 B 2 roga) MeAHLIMHCKHE OCMOTPEL ¢ 00s13a-
TEJIbHBIM yYacTHEM TeparieBTa M HEBPOIIATOJIOra, a TaKXKe UCCHEIOBaHUEM CO-
JepXXaHHs 3pUTPOLMTOB, TPOMOOLIUTOB, IEHKOLIMTOB B KpoBHU U 3anuceio OKI.

[Ipu nosBIEHHU NpHU3HAKOB HeGnaronpustHoro neicrsus IIMII Ha opra-
HU3M paboTarolX peKOMEHAYIOTCS cleAyrolye edebHble MeponpHUsTUs: 00-
[IeYKpeIUIsrolias TepalMs, CaHATOPHO-KypOpTHOe IeueHHe, nedebHas ¢H3-
KyJABTYpa; MpY HATUUYHUU COCYJHCTBIX HApyUIEHUH Ha KHCTAX PYyK: BUOpaLvoH-
HBIH MaccaX, BOJHble BaHHOUKM, IIpenapaThl, yMEHbIIAOHe OTEYHOCTh pYK,
BuTamuHbl rpyni B u C u 1.10. Jluna ¢ HelipoceHCOpHOI NOIMHEBPONaTHeH pyk
MOAJIEXKAT BPEMEHHOMY IepeBOLY cpokoM Ha 1-1,5 Mecsia Ha paGoOTEl He CBS-
3aHHbIe ¢ gercrBreM TIMII, a Taxke IPOXOXKIASHUIO Kypca JIeUeHU .
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KoHTposbHbIe BONPOCHI K NYHKTY 7.2

1. Kakue BHIBI TIOCTOSHHOIO MAarHUTHOIO OIS B 3aBUCUMOCTH OT MHTEH-
CHBHOCTH HCIIOJIB3YIOTCH B TEXHUKE?

2. Kakoe nefcTBHE OKa3bIBAET NOCTOSHHOE MAarHUTHOE IOJI€ HA OpraHM3M
YeoBeKa B LIEJIOM U IIPH JIOKaJIbHOM BO3AEHCTBUH Ha KOHEYHOCTH?

3. Or xakux daxktopos 3asucut [TY ITMI1?

4. Kax nsmensercs [LJIY IIMII ¢ yeenuyeHueM BpeMeHH Bo3aecTBUS?

5. Ecnu pa®oThl BBINOIHAIOTCS PaOOTHUKOM B 30HAX C HANPSIKEHHOCTHIO
[IMIT 25 mMTa, 18 MTn u 5 MTn, KakoBO NpenenkHO AOMYCTHUMOE BpeMs BbI-
HOJHEHus pabot?

6. Kaxue Mepel HCIIOAB3YIOTCS Al 3alUMTH paboTHHKOB oT ITMIT?

7.3. D1eKTPOMATHUTHOE [10JIe NPOMBbINLIEHHOH YacToThI (50 ')

HcTtoyHUKaMy SI€KTPOMArHUTHBIX MOJIell NMPOMBILUICHHOH YacTOThI SBIfA-
I0TCA JFOObIE BJIEKTPOTEXHHYECKHE YCTPOMUCTBA, MUTAIOHUECS OT CETH YaCTOTON
50 T'u. MomHeIMI UCTOYHHUKAMHU 3JIEKTPUYECKHX [OJIeH IPOMBIIIIEHHOH yac-
TOTHI ABIAIOTCSH, HAIpUMeEp, JTHHUK 3NIeKTponepenadyu HarpspkeHueM 220, 330,
500 xB u Bpiuie. B kadecTBe MOIIHBIX MCTOYHUKOB MarHUTHBIX [OJeH mIpo-
MBILUIEHHON YacTOThl MOXHO Ha3BaTh WHAYKIMOHHBIE €YU, TOKOIIPOBOJIBI,
TpaHc(OpMAaTOpBI U T. [I.

ITockoneky oOONydyeHUEe 4YelOoBeKa 3IEKTPOMATHUTHBIM IOJeM YCTaHOBOK,
NUTaeMbIX TOKOM IIPOMBIULIEHHOM YacTOTBI, IPOHCXOAUT B «OJIMIKHEH 30HE»
M3JTy4EHHS , TO MPUHATO PACCMATPUBATE JIEKTPUUECKYIO ¥ MArHMTHYIO COCTaB-
JISIOILME NOJsS HE3aBUCUMO APYT OT JipyTra.

7.3.1. Jeticmeue 31eKmpomMazZHUMHbIX ROSICH RPOMBIMIEHHOU YACMOmb!
Ha 300po6be uenoseKka

Onexmpuueckoe noAe RPOMBIWIEHHOU YACMOMbI MOXET OKa3bIBaTh
BpeqHOe BO3ZEHCTBHE Ha 4eJOBeKa. PasnuyaroT crlenyromue BUALI BO3AeHcCT-
BUSI:

— HENOCPeACTBEHHOE BO3ACHCTBHE, INpOSBIAIOIIeecs NpPH NpeObiBaHA{ B
aNEeKTprYecKoM mosie. D EKT 3TOro BO3AeHCTBUS YCHITHBAETCS C YBEIHUEHUEM
HANpPSKEHHOCTHU OIS ¥ BpEMeHH NMPeObIBaHUA B HEM;

" BIHOKHAS 30HA W3NIydeHus (30Ha MHAYKIHH) 9TO 061acTh NPOCTPAHCTBA, B KOTOPOH pac-
CTOSIHME [0 MCTOUHMKA H3TyHeHHs CYLIECTBEHHO MEHbIOE [UIHHBI BOJNHBL B 3TOi 30He snek-
TPOMArHuTHas BOJNHA He copmupoada. Ilpu npombumierHo# yactore (50 ') wiuHa BOJHBL
A = 6000 kM U B ;OOOM yJANEHHH OT HCTOYHUKA PACIIONIONKEHA ONYDKHSS 30HA, 4 HHTEHCHB-
HOCTb [0 OLIEHUBAETCS HANPSDKEHHOCTSAMH 3JIEKTPHUECKOTO ¥ MarHUTHOro noneii [3]
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— BO3JeHCTBHE JJIEKTPUYECKUX pa3psaoB (MMILYJLCHOTO TOKA), BO3HHKAIO-
IUX [PH NPUKOCHOBEHUH 4YENOBEKA K M3OJNMPOBAHHBIM OT 3€MJIM KOHCTPYKIIU-
SIM, KOpIlycaM Mall¥H M MEXaHHW3MOB Ha ITHEBMATHYECKOM XOAY M INPOTKEH-
HbIM NPOBOJHMKAM, MM IpH NPUKOCHOBEHHHM YENOBEKA, H30JIMPOBAHHOIO OT
3eMJIH, K 3a3eMJIEHHBIM KOHCTPYKLMSAM H APYTHM 323eMIIEHHBIM O0bEKTAM;

— BO3JEHCTBUE TOKA, NPOXOSILErO Yepe3 YEeNoBeKa, HAXOAIIErocss B KOH-
TaKTe C U30JTUPOBAHHBIMU OT 3eMIIH OOBEKTAMH — KpyIHOTabapUTHBIMU IIpEL-
MeTaMH, MalllHHAMA W MeXaHU3MaMHM, TIPOTSHKEHHBIMHU ITPOBOJIHUKAMK — TOKA
crexkanug [8].

Kpome Toro, anekTpuyeckoe IoJe MOXET CTaTh IIPUYNHON BOCIITIaMEeHEeHUSs
WIIM B3phIBa IIapOB OPIOYMX MaTepHajoOB U cMeced B pe3ysIbTaTe BO3HHUKHOBE-
HHUS 3JIEKTPUYECKUX Pa3psAfoB IIPU CONPHMKOCHOBEHMM NPEOMETOB M JMOJCH C
MAallUHAMU U MEXaHU3MaMH.

JnutensHoe neHcTBHE 3IIEKTPHYECKOro IO NMPOMBIIIIEHHOH 4acTOThl Ha
OpraHU3M 4YejloBeKa CyOBeKTHBHO BBIPAXAETCs XKalobaMu Ha TOJOBHYIO O0Nb B
BHCOYHOH M 3aTBIJIOYHOH YacTAX TOJIOBBI, BAIOCTBH, PACCTPOMCTBO CHA, CHUXE-
HHE TIaMSTH, IOBBIEHHYIO pa3paXKUTEeNbHOCTh, anaTHio, OONM B obyacTu
cepiua, CONMpoBOXKAANOLINecH cepAauedueHusiMu U aputMmueit. Ilpu nposeneHun
MEJUIIMHCKIX HCCIIeIOBaHHM OTMEueHpl HapylleHus (YHKIHMOHAIBHOIO CO-
CTOSIHHSL LIEHTPaIbHOH HEePBHOH CHCTEMBI M CEPAEYHO-COCYIHUCTON CHCTEeMBI,
H3MEHEHMsl B cocTaBe nepudepuueckoii kposu [7].

Maznumnoe none (MII) uHIyIMpyeT B Tese YyesoBeka BUxpesbie TokH. Co-
[JIaCHO COBPEMEHHBIM IPEACTAaBICHUAM HHIYLHpPOBaHHE BHUXPEBBIX TOKOB SB-
JISETCA OCHOBHBIM MeXaHu3MOM Ouonoruueckoro aedcrsus MIL. OcHOBHBIM
rapaMeTpoM, €ro XapaKTEePH3YIOIUUM, SBJIETCSH IJIOTHOCTH BHXPEBBIX TOKOB.
Buonoruyeckas s¢dexrusrocts MII 3aBUCUT OT €ro MHTEHCUBHOCTH M IIPO-
JOJDKUTENBHOCTH BO3EHCTBHUA.

MIT BbI3BIBACT H3MEHEHMA (hYyHKLHOHATBHOIO COCTOSIHUS HEPBHOM, cepaey-
HO-COCYAUCTOH, MMMYHHOM cHcTeM. lMeeTcs BEpOATHOCTh YBEIMHEHHS pUCKa
pa3BUTHUSA JIEAKO30B U 3JI0Ka4YECTBEHHBIX HOBOOOPA30BaHUH LEHTPalbHON HEpB-
Ho¥t cucteMbl. Tak, HarlpuMep, “ccaeaoBadus yuyensix [IIBenun noxasanu, 4To y
netedt 1o 15 ner, MpOXXHBAXOIIMX OKONO nvauil snekrtpornepenay (JIBID) npu
MarHuTHOM wuHAYKUMH 0,2 MkT1n, BeposiTHOCTH 3a0ofeBaHUs IelikeMueidl B
2,7 pa3a BBILLIE, YEM B KOHTPOJIBHOM rpynne AeTeH, NpoXHUBaroUMX BJAlKX OT
JIBII, u B 3,8 pasza Bellle, ecId HHAYKUMA npesbliaeT 0,3 MxTH, T.€. cocTaBsieT
oxoisto 0,24 A/Mm. B Hacrosiee Bpems B llIBenmn naayxuus 0,2 mxTn npuHsaTa
Kak obsi3aTenbHas MPU CTPOUTENbCTBE HOBBIX 3[laHUH, B KOTOPBIX MOI'YT Haxo-
JUTBCS AETH, B TOM HUICIE M A )KUIBIX TOMEIUeHu [7].
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7.3.2. Hopmuposanue unmeHcusHocmu
INEKMPUUECKOZ0 U MAZHUMHOZ0 ROIEl NPOMBIIUICHHOH Yacmombl

CrucoK HOPMATUBHBIX JOKYMEHTOB, pErNIaMeHTHPYIOIIUX TpeOoBaHUS K
ypoBHAM 3nexkTpuyeckux (OI1) m marautHex (MII) nonedl npoMBINIICHHOR
YacTOTHI IIpUBEJEH B Tabu. 7.2,

Ta6nuna 7.2

HOpMaTI/IBHbIe HOKYMEHTEI 110 JICKTPOMArHMTHBIM I10JIAM
HpOMbIHJIICHHOﬁ JaCTOTHI

ggn Obo3nayenye Haumenosanue
Tocyoapcmeennvie cmandapmet PP
FOCT 12.1.002-84 OnexTpruyeckHe Mo NPOMBILITIEHHOH YacTo-
1 | coBT Tol. JlonycTUMBIE YPOBHH HaNpPSHKEHHOCTH U
TpeboBaHNs K NPOBENEHUIO KOHTPONA Ha pa-
Gounx MecTax
Meoicompacnesvle npasuna no oxpane mpyoa
TIOT PM-016-2001, MexoTpacnessie npaBuia o OXpaHe TpyJa
2 (npaBuia 6€30MaCHOCTH NP IKCIYaTALUH

P 153-34.0150-00
3EKTPOYCTaHOBOK)

\ Canumapnsie Hopmel u npaguna
CanlTuH 2.2.4.1191-03

3 | (yre. 30.01.2003 ¢ n3mene-
HusiMu Ha 02.03.2009)

CaunlIuH Ne 2971-84
4 | (yrte.23.02.1984)

BHCKTpOMaI‘HHTHbIC NOJISL B IPON3BOACTBECH-
HBIX YCNIOBUAX

CanuTtapHble HOPMBI M ITpaBuiia «3allnTa Ha-
CeNIEHHS OT BO3AEHCTBHA NIEKTPUYECKOTO o~
1, cospasaemoro BJIDII nepemenyoro Toxa
IIPOMBIIIIEHHON YacTOThI

CaunlInH 2.1.2.1002-00
5 | (yrB. 15.12.2000 ¢ u3mene-
Hyem Ne 1)

CaHuTapHO-3IUAEMHUOJIOrHYeCKHe TpeOOBaHUSA
K KHJIBIM 3[J@HUAM U [IOMEILIEHHSIM

TIpenenbHO AOMyCTHMBIE YPOBHM MAarHMTHBIX
TH2.1.8/2.2.4.2262-07 | noneh yactoroil 50 'l B MOMELLEHHSX KUJIBIX,
(yTB. 21.08.2007) O01LeCTBEHHBIX 30aHHHA U Ha ceUTeOHBIX Tep-
PHTOPHSIX

Hnss  paGOTHHKOB, OOCITY>XMBAlOUMX  3JIEKTPOYCTAHOBKH,  COTNACHO
CanlluH 2.2.4.1191-03 [5]:

e npebriBaHye B DI HANps)KeHHOCTHIO 10 5 KB/M BKIIIOUMTENBHO AONYCKa-
ercs B TedeHue pabouero aHs;
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e jonyctuMoe Bpemsi npeObiBanus (4) B DIl HanmpsDKeHHOCTBIO OT 5 1O
20 xB/M BKIIOYHTEIBHO BBIYUCISAIOT 10 opMyJie

_0_

T 2,

rne E — HanpshxkeHHOCTh Bo3aeiicTByowero DI B koHTponupyeMoii 308e, KB/M;
e 1pu HanpsbkeHHocTH JIT oT 20 u xo 25 xkB/M BpeMs nipeObIBaHUSA NEPCO-
nana B JI1 He nomxHO npesplaTh 10 MuH;
® HpelNesbHO JOMYCTHMMBIH YpOBEHb HAIpPSHKEHHOCTH BO3AEHCTBYIOLIETO
OIl ycranaBinuBaeTcs paBHbIM 25 kB/M, npeGriBanne B Ol ¢ HANPsS)KEHHOCTLIO
6onee 25 kB/M 6e3 NpUMeHeHUs CPENCTB 3aIUMTHI He JIOMyCKAeTCs.
Jomycrumoe BpeMs npebeiBaHusg B OI1 MoxeT OBITH peanu3osado ogHOpa-
30B0 WM ApoOHO B TeyeHHe pabovero nus. B ocransHoe pabouee Bpems HeoO-
XOJUMO HaXOAUThCS BHE 30HBI BIUSHIS DIl UK NprMeHsTh CpeacTBa 3alUTh.
BpeMs npeObiBaHus NlepcoHala B TedeHHe pabodero QHS B 30HAX € pasiuy-
HO# HanpspkeHHOCThI0 D1 BEMHCngroT 1o hopMmyie

tg, I tg
Top =8| -+ 2 4.+ |,
Tg, Tg, Tg

rae Tpp — NMPUBEACHHOE BpeMsi, SKBUBAIEHTHOE IO GHONOTHUECKOMY dbderTy

npedpiBanuio B DIl HibkHeH rpaHMIBl  HOPMHUPYEMOHW  HAMpPsHKEHHOCTH,

tg . tg ...ty — Bpems NpebbIBaHUSA B KOHTPOIHMPYEMBIX 30HAX C HANPSIKEH-
1 2 n

HocTeio Ey, E,, ..., E,, 4; TE,, TEz’ ey TEn — IpefenbHO AONMYCTUMOE BpeMs npe-
OBIBaHMS B 30HAX C HaIpSDKEHHOCTHIO Ep, Bs,..., E, .

IlpuBeaeHHOe BpeMs He JOJDKHO npesslmiath 8 4 [5, 9, 10].

B ocHoBy HOpMupoBanus ypoBHs MII nonoxeHo AomycTUMOe 3HAYEHHE
[UIOTHOCTH BHXPEBOIO TOKa B OpPraHU3Me 4yeoBeKa (¢ pa3HbIMU Koddduuuen-
TaMH 3amaca).

s nepconana, oOCIy>XHBArOILIEro MIEKTPOYCTaHOBKH, IONyCTHMMas Ha-
npspoxeHHOCTh H vitn uAyKOus B MarHMTHOTO 10718 YCTaHaBIMBAETCs pa3jienb-
HO Ui yCIOBUHM obuiero (Bce TENO) M JIOKAIBHOro (Ha KOHEYHOCTH) BO3AEHCT-
BUS B 33BHCHUMOCTH OT IPOJODKHUTEIHHOCTH NpPeOLIBAHUS B MarHUTHOM IIOfeE.
JlonycTUMble YPOBHY MarHUTHOTO MOJISI IPUBEAEHS! B a0, 7.3.

JomycTiuMble YpPOBHH MAarHMTHOTO IIOJISI BHYTPU BPEMEHHBIX HHTEPBAlOB
onpeaensroTes UHTepnonsuuel (puc. 7.3) [5, 10].
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Tabnuua 7.3
JlommycTUMBle YPOBHH MargyuTHOTO NOJIs

Brems IDeBLIBAIMS JlonycTiMble ypOBHE MarHHTHOT'O MO
p P q i H (A/M)/B (MxTn) nmpu Bo3gelicTBUU
obmem JIOKaJIBHOM
<1 1600/2000 6400/8000
2 800/1000 3200/4000
4 400/500 1600/2000
] 80/100 300/1000
B, MTn
— . - “ =
20 = i =
BE ———— |
1.5 ,,,\\ | . 77L' o N
. X, \ 1 ot " -
T N\C e | -
1,0 [ N 1| — S
— s we af] e
05 — — — )‘\
0 - . . T —— ——
1 2 3 4 5 6 7 Td

Puc. 7.3. TIAY npousBoacTBeHHsIX Bozpekicruid MII npombii-
NEHHOW 4YacTOTBI B 3aBHCHMOCTM OT BpeMeHH MpeObIBaHMSA
TlepcoHaia AJs yCJIIOBHM 00Iiero Bo3aedcTBUs

IIpy Heo6xoauMOCTH MpedbIBaHUS NEpCOoHAla B 30HaX ¢ PasiUYHON Hanps-
XEHHOCTBI0 MarHUTHOTO TOJs obllee BpeMs BBINONHEHUS paboT B ATHX 30HAX
He JOJDKHO TIPEBBILATE NPENEILHO JONYCTUMOE st 30HBI ¢ MaKCUMAIBHOM Ha-
TIPSHKEHHOCTBEO.

lIOIIyCTI/IMOC BpeMA HpeﬁBIBaHHH TepcoHalla B MarHuTHOM II0JIE MOXeT
OBITH pEeaTM30BaHO OJHOPA30BO MIIM IpobHO B TeyeHHe paboyero mms. Ilpn us-
MEHEHUH peXHUMa Tpyha U OTAbixa (CMeHHast paboTa) NpelesibHO JOITy CTUMBIN
YPOBEHb He JIOJDKEeH IIPeBBILIATh YCTAHOBJEHHEIH st §-uacoBoro pabouero
JUHA,

Jis ycnoBuii BO3AeHCTBHA HUMITYJIBCHBIX MarHMTHBIX moseidt S0 ' mpe-
JIETBHO JIONYCTUMbIE YPOBHM aMIUIMTYIHOTO 3HAYEHHUs HaNpPsDKEHHOCTH MOJLA
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Hppy nuddepenumnpoBansl B 3aBICUMOCTH OT 0011eH IPOAOIKHUTENbHOCTH BO3-
JEUCTBHSA 3a pabouyro cMeHy T M XapaKTepHCTHUKU WMITYJIBCHBIX PEXUMOB re-
HepaLyy.

Jns nacenenus 8 CaulluH Ne 2971-84 [8] u CanlluH 2.1.2.1002-00 [11] ye-
TaHOBJIEHBI MPEIENHLHO JONMYCTHMbIE YPOBHH 3NMEKTPHUYECKOTO MOJIS TPOMBILI-
JIEHHOM YacTOTHI, BEJIMYHHBI KOTOPBIX NpUBeAeHbl B Tabn. 7.4. TepMmun «Hace-
JeHHe» BKJIIOYAET JIML, IIPOXHUBAIOLIMX, paboTaroluX WM BPEMEHHO Haxo.ns-
LMXCS BONM3H BO3AYIIHEIX auHUM (BJI), B TOM 4ncne paDOTHUKOB CEIBCKOXO-
39MCTBEHHBIX NMPEANPUATHH, aBTOXO3AHUCTB W APYTMX OpraHu3aluii, MpOBOAs-
mux paboTer BOAM3M BJI.

Tabnuua 7.4
Jomyctumsble yposHU Bo3geicTBus D11 yacroroii 50 'l Ha HaceneHue
No HurencnBHOCTL
n/;x Tym Bo3geHCTBUSA, TEpPHUTOPHS Ol wacroroi
50 I'n, kB/m

BHyTpH XWX 37aHuii (Ha paccrosauy or 0,2 M OT
CTE€H U OKOH M Ha BhIcoTe 0,5-1,8 M oT nona)
2 | Ha TeppuTopuH 30HBI XKIJIOH 3aCTPOHKU 1,0
B HaceneHHOH MECTHOCTH BHE 30HBI JXXWIOH 3aCTPOIMKH
(3eMIIM TOPOIOB B Mpefienax ropoacKod YepThl B rpa-
HULAX WX NEepCIIeKTUBHOro pasputus Ha 10 ner, npu-
3 | TOPOAHBIE 1 3EEHBIE 30HBL, KYPOPTI, 3eMITH IOCENIKOB
TOPOJCKOTO THINA B Npelenax NOCETKOBOH 4epThl H
CENbCKUX HacCeNeHHBIX IYHKTOB B IpeAenax d9epTsl
3THX IYHKTOB), & TaK)KEC Ha TEPPUTOPUH OTOPOJIOB U
CaJoB
Ha yvacTkax nepecedeHMs BO3OYLUHBIX JIMHHH 3JeK-
4 | Tponepenadu ¢ aBTOMOOMIbHBIMH Aoporamu 1-IV ka- 10,0
Teropui
B HeHaceneHHOW MECTHOCTH (HEe3aCTPOEHHBIE MECTHO-
5 | o, XoTA 6Bl M 4acTO mocelaemple IONBMH, JOCTYII-
Hble IJIg TPaHCNOPTa, U CEIbCKOXO3SAMCTBEHHBIE YTO-
Abst)
B TpyHHONOCTYNHOM MECTHOCTH (HEOOCTYIHOH Ui
¢ | TPaHcmopTa CENBCKOXO3AHCTBEHHBIX MalllMH) M Ha
yyacTKax, CIEeLMaIbHO BBITOPOXKEHHBIX JJIS UCKIIOYe-
HUS OCTYIla HaceJIEHUs

0,5

5,0

15,0

20,0

Cornacro I'H 2.1.8/2.2.4.2262-07 [12] nns HaceNneHWs YCTaHOBIEHbBI CIEMYTO-
IKe ApefieSbHO AOMyCTUMble YPOBHH WHTEHCHBHOCTH MarHHTHOIO IOJS 4acTOTOH
50T’ (tabm. 7.5).
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Tabnuua 7.5
Turnenyeckue HOpMaTUBBI (IIpeJebHO JOMYCTUMBIC YPOBHHU)
MarHMTHBIX oJeit yacrotoi 50 I'g

MHTEeHCUBHOCTE
Ne MIT gactoToi
o Tun Bo3peicTBUA, TEPPUTOPUS 50T
(neitcTByroiuue
3Ha4YCHUs),
MKTH (A/M)

B oxuneIX noMelmeHWsX, JAETCKHMX, JIOIUKOJNBHBIX,

1 | mKONBHBIX, OOIEOOPA3OBATENBHBIX M MEAMUHHCKIX 5@
YUPEXICHUIX
B HEeXXUITbIX TOMEIEHUSIX KIJIBIX 3[@HUH, 0011eCTBEH-

5 |HBIX U aTMMHHMCTPATHBHBIX 3MIAHMAX, Ha cenuTeOHoM 10 (8)
TEPPUTOPHH, B TOM YHCIIE HA TEPPUTOPHH CaOBBIX yda-
CTKOB
B pacencHHON MECTHOCTH BHE 30HBI KIIOH 3aCTPOHKH,
B TOM YHMCIIE B 30HE BO3[IYLIHBIX U KaOEeNbHBIX JIMHUA

3 | VIEKTpOIepe/iayy HANPSOKEHHEM BBILLIE 1 kB; npu npe- 20 (16)
OBIBAHHYM B 30HE NMPOXOXKIEHUS BO3MYLIHLIX U Kabenb-
HBIX JIMHUH 3MeKTponepenady JuLl, NpodecCHOHATIEHO
HE CBSI3aHHBIX C IKCILTyaTalel 3JIeKTPOYCTaHOBOK

4 B HeHaceneHHOMH ¥ TPy IHOAOCTYTHOM MECTHOCTH C BIIH- 100 (30)
30AMYECKIM NpeOhIBaHMEM JTOEH

KoHTposih ypoBHell 3/1eKTPHYECKOr0 H MATHHTHOINO MOJIedl Ha paboymnx
MecTax [5] nepcoHana JOMKeH NPOBOAUTHCS:

® IIpH IPUEMKE B SKCILTYATALHIO HOBBIX Y PaclUpeHHH JEHCTBYIOINX dIeK-
TPOYCTaHOBOK;

e 1py 00OpyAOBAaHMH MTOMELISHN I IIOCTOSHHOTO HJIM BPEMEHHOTro Ipe-
ObIBaHUS NEePCOHAIA, HAXOMSIIMXCS BOMM3Y 3IEKTPOYCTAHOBOK (TONBKO AJISL Mar-
HUTHOTO TOJIs);

® [IpY aTTecTauMH pabounx MeCT.

VYpOBHH 3NEKTPHUECKOTrO M MATHUTHOIO [OJIeH HOMKHBI ONPEAeNsTHCS BO
BCell 30He, Il MOXKET HAaXOAUTHCS [EPCOHAN B IPOLEcce BHITOJHEHHS paborT,
Ha MapLIpyTax CleA0BaHHs K paboyuM MecTaM U OCMOTpa 000pyIOBaHUs.

HM3MepeHus HanpsKEHHOCTH SIEKTPHUECKOro O JOIKHB! IIPOU3BOJUTHCS:

a) Ipy paborax 6e3 Noabema Ha 00OPYNOBaHUE M KOHCTPYKLMM — Ha BBI-
core 1,8 M OT IOBEPXHOCTH 3eMJIH, IIHT KAOEJNBLHOrO KaHana (J0TKa), MIoIak-
KU 00CIyXHBaHUs 000PYIOBaHUA WM [10JIa TOMELICHUS;
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6) rpu paboTax ¢ NOABEMOM Ha 00OpYNOBaHHE U KOHCTPYKIIMH — Ha BBICOTE
0,5, 1,0 u 1,8 M oT nona mwiomanky pabouero Mecta (Hanpumep, nojia JrONbKH
ITOABEMHHKA) ¥ Ha paccTosHWH 0,5 M OT 3a3eMIIEHHBIX TOKOBEAYLIHUX HacTei
obopy 1OBaHMS.

HsMepeHus HaNpsHKEHHOCTH (MHAYKLMH) MarHUTHOrO IMOJs JOMKHBI IpPO-
u3BoAUTHCH Ha BolcoTax 0,5, 1,0 u 1,8 M oT nmona mnotaaku pabouero Mecra,
3eMIIH, 110718 TOMEUIEHHUS, HACTUIa NEPEXOAHBIX MOCTHKOB U T.I1., a2 TIPH HaX0X-
JEHHH UCTOYHUKA MAarHUTHOTO MOJIS IO paboyuM MECTOM — AOIMOIHUTEIBHO Ha
ypOBHE 1oJa I0LaIKK padoyero Mecra.

M3mepenus HaNpsHXEHHOCTH (MHAYKIMH) MarHUTHOTO TIONS JOSKHBI TPO-
BOAMTECS IIPH MaKCHMAaJIbHOM palo4yeM TOKe JISKTPOYCTAHOBKH KU H3MepeH-
Hble 3HAYEHHs JODKHBI NEePEeCYUTHIBATHCS HA MaKCUMAIIBHBIA pabouni TOK I ax
IIyTeM YMHOXEHHUSI M3MEPEHHBIX 3HA4YeHMi Ha oTHoLIeHue [,,/1, roe I — Tok B
HMCTOYHUKE MATHUTHOTO I10JIS1 B MOMEHT U3MEPEHHS.

HanpspkeHHOCTh (MHAYKUMS) MAarHUTHOTO IOJS M3MEpSAETCS B NPOU3BOACT-
BEHHBIX [OMEILEHMAX C IIOCTOSHHBIM IMpeObIBaHHEM MEpCOHAIA, PACIIONOKEH-
HBIX Ha paccTOsHUH MeHee 20 M OT TOKOBELyIIMX YacTeil 2NeKTPOyCTaHOBOK, B
TOM YHCJIE€ OTIEJIEHHBIX OT HUX CTEHOM.

DJEXTPHYECKOE NOJI€ IPOMBILIUIEHHOH 4acTOTh! 50 I'I B KUIIBIX [TOMEIIECHH-
ax [11] olleHuBarOTCs NMPH MOJHOCTHIO OTKIIOYEHHBIX U3JENUIX OBITOBOHW Tex-
HUKH BKJIFOYas YCTPOHCTBAa MECTHOI'O OCBELIEHHS. YPOBEHBH 3JEKTPHYECKOrO
ToJist M3MepsieTcss Ha paccTosHUHU oT 0,2 M OT cTeH W OKOH M Ha BbelicoTe 0,5—
1,8 M o1 noua.

Mamepenus HanpspkeHHOCTH (MEAYKUUA) MIT npoMBINIEHHOH 4YacTOTHI
50 I'n BHyTpH nomelueHui [11, 12] npoBoasTcs HA MUHUMAIBEHOM PacCTOSHHUU
OT CTEH, OKOH U Ioja (COrjIacHO MaclopTy CPEACTBa U3MEPEHHs), a TaKKe Ha
BeicoTe 0,5—1,5 M OT mona Ipu [TONHOCTHIO OTKIIIOUEHHBIX H3IEIHAX OBITOBOM
TEXHHUKH, BKIIIOYas yCTPOHCTBA MECTHOI'O OCBEIUIECHMS, U MOJHOCTHIO BKIFOYEH-
HOM OCBEILEHHH.

HanpskeHHOCTD 3IEKTPHUUECKOro NOoNs poMeluuieHHold vactotel 50 ' Ha
TEPPUTOPHH KUIOH 3aCTPOHKH OT BO3XYILIHBIX JTMHHMH 3JI€KTponepenauy Inepe-
MEHHOI'0 TOKa U APYTHX OOBEKTOB U3MepsaeTcs Ha BelcoTe 1,8 M OT moBepxHO-
¢ty 3eMiu [8].

Hanpsoxennocts (upaykuus) MIT npomeinienHot yactorsl 50 ' BHE 37a-
HU# n3mepsercs Ha BoicoTe 0,5; 1,5 1 1,8 M oT noBepxHOCTH 3eMIH [12].

7.3.3. Cpeocmea 3auiumol nepcoHana, pabomarouiezo 6 30He 0elicmeusn
/IeKMPOMAZHUMHBIX noneil yacmomoii 50 I'y

Coracno CaulluH 2.2.4.1191-03 [5] 3amura paGoTaromux oT HeGIaronpu-
SATHOTO BO3AEHCTBHSA NMEKTPUYECKIX TIONel JomkHa obecnednBaThCs BBITONHE-
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HUEM OpPraHU3alMOHHBIX, WH)XXCHEPHO-TEXHUUECKUX WU IedeOHO-TIpodhuiak-
TUYECKHUX MEPOTIPUATHH.

Opzanuzayiionnsle MEpONPHATHA BKIIOYAIOT B ceGs BEIGOP paLHOHATBHBIX
pexxuMoB paboThl MepcoHana Mo O6CIYXUBAHUIO 3JEKTPOYCTAHOBOK, OrpaHH-
YeHHe MECT U BPEMEHM NpeOBIBAHUS MEPCOHAN B 30HE BO3JCUCTBUS 3ICKTPO-
MarHuTHbIX noned yactoroii 50 [u. Mx BHegpeHHe periiaMeHTHpyeTcs AeHcT-
BYIOLLUMH TIPaBUAAMHU U He TpebyeT Kakux-nubo 3atpar.

Husicenepno-mexnuueckue MeponpusTUA TOAPa3yMEBAIOT PALMOHATTEHOE
pasMenieHne 000pyI0BaHUS W MPUMEHEHHUE 3KPaHUPYIOTINX CPEACTR 3alUTHL

Payuonansnoe pazmewenue o60pyNOBaHWS, KOHCTPYKTWBHEIX BJIEMEHTOB
(omopel, mopTansl U T.M.) HAa OTKPBITHIX paclpeleSUTeNbHBIX yCTpoHcTBaX
(OPY) peulaercss Ha CTaMM NPOEKTHUPOBAHMA DIEKTPOYCTAHOBOK JINOO MOXET
OBITh pealM30BaHO NMPH PEKOHCTPYKLUK MOACTAHIMH B LIEJIOM WIN ee OTHeNb-
HBIX yacTell. BeIGop BBICOTHI T0ABECa TOKOBEAYIIMX YacTel, [uara pacuiense-
HUs ($a3HBIX IIPOBOLOB, PaccTONHIA MeXIY (a3HbIMU NPOBOJAMH BBIIOIHAETCS
HCXOIsl HE TOJIBKO W3 YCIOBHi oOecHedeHUs 3IeKTPHUEcKOH IPOTHOCTH BO3-
OYLIHOTO MPOMEXYTKa, HO U 00eclieuyeHus B3aUMHOW KOMIIEHCAllUH dIIeKTpruYe-
CKUX ToNiell pasHBIX (a3, a Takke CHIKEHUS HaMpsSKEHHOCTH 3TMEKTPUIECKOro
TI0Jis1 B 30HE HAXOXKACHUA NlepcoHana.

K skpanupyrowyum cpenceTBaMm 3alllUTHI, [IPUMEHSEMBIM IIPHU OKCILTyaTalMH
3JIEKTPOYCTAHOBOK CBEPXBBICOKOIO HaNPSDKEHMS, OTHOCATCS SKPaHUPYIOLIHE HaBe-
CBI, KO3BIPbKU, IEPErOPOAKH, MEPEHOCHBIE 3KpaHupyoLe yerpoiicTsa [13], axpa-
HUpYIOLME KOMITIEKTH! (KocTioMsl) [14, 15].

OTMeTHM, YTO 3alUTHBIE CBOHCTBA SKPAaHHUPYIOLIUX YCTPOUCTB OCHOBAHBI
Ha s¢dexTe ocnabneHus! HanpsHKEHHOCTH W UCK2XKESHHUH HJIEKTPHYECKOro Mojist B
DpPOCTPaHCTBe BOJIN3N 3a3eMIICHHOTO JICKTPHUECKOTO Nnpejmera (puc. 7.4).

+

Puc. 7.4. lpunuvn aeiicTBUs SKpaHUPYIOWIEro HaBeca
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DKpaBUpyOILHE HABECHI ABISIOTCA OXHUM U3 3((EKTUBHEIX CPEACTB 3allly-
TBI IIEPCOHANA, 3aHATOro padoroit Ha OPY. OHU BEHIMOJHAIOTCS B BUAE Mapai-
JIENBHBIX NPOBOJIOB, HATAHYTHIX HaJ NPOXOIaMH MEXIY BBICOKOBOJNBTHBIM 000-
pyAOBaHHEM TG00 HaJl DEWEeXOAHBIMY J0poskKkaMHu (pHc. 7.5).

Puc. 7.5. DxpaHupyrolLKii HaBeC HaX MPOXOJIOM B 31aHMe

Hasech! H3roTaBIHBalOTCS U3 CTATIBHAIX IIPYTKOB JINOO U3 OTPE3KOB CTANBHOTO
Tpoca MM IIpoBoJa JuaMeTpoM 5...8 MM, KOTOpble HATATHBAIOT Napalie]sHO
JpYyT ApYyry IpH paccTosHuu Mexxy HuMmu 10...20 cm. HaBecwl nenecoo6pasHo
yCTaHABIMBATh Ha ypoBHe 2,3...2,5 M Hajg 3emiield Haj NpoOXO4aMH M ydacTKamMH
OPY, ¢ KOTOpPBHIX MPOU3BOAST OCMOTp obopynoBaHus. IIpy 3TOM HeoGXomuMmo,
YTOOBI PACCTOSHHE OT TONOBHI HeNoBeka 10 Hapeca Orui0 He Medee 30 cm. Hlupu-
Ha HaBeca JOJKHA OBITH He MeHee 1,5 M, a JUIMHA — 3aBHCHUT OT pa3MepoB 3a-
LIMIIAEMOr0 yJacTKa.

OKpaHUpYIOIME KO3BIPBKM H3rOTABIMBAIOT W3 METANIUYECKOH CEeTKH ¢
sgeiikamu He KpynHee 50 x 50 MM, ykpermsieMo# Ha pame U3 yIJIOBOH CTalu.
YcTaHaBnHMBaIOT UX Haj paboduMH MeCTaMH, ¢ KOTOPBIX IPOU3BOAATCS paboOTh!
IO YNPaBJIEHHIO U OOCIyKMBaHUIO: y arperaTHeIX mkahoB U mKados ynpasie-
HHSL BO3AYUIHBIX BBIKIIOUaTeNieH, NpHUBOAOB pa3zbeAHHUTENEH M APYTHX yCT-
PONCTB M annapaToB, TpeOyIOIIMX NepuomMdeckoro obcnyxusanus. lluprHa
KO3BIpbKa JOJDKHA OBITH HE MEHBIIle 00BeKTa OOCIY)KUBaHHS, a JAJIHHA ero BbI-
cTyrawoiei qacTi — He MeHee 1 M. LlenecooOpa3Ho ycTaHaBIMBaTh KO3bIpEK Ha
BBICOTE 2,5 M Haj 3eMJIeH.
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OKpaHUpYIOLIUE IEPEropoaKH YCTaHaBIHBAIOT BEPTUKAIBHO H TOUHO II0Ce-
pEnUHE MEXAY COCEAHMMY SUeHKaMM BO3AYMIHBIX BbIKIro4aTened. OHU HU3ro-
TaBJIMBAIOTCH M3 METAJUIMUECKON CETKH HIIM CTalbHBIX NPYTKOB, CMOHTHPOBAaH-
HBIX Ha CTAJILHON paMe COOTBETCTBYIOILMX pPa3MEpPOB, U KpeIsATCsa Ha CllelHalb-
HBIX OHopax ¢ OTTSHKKaMU. [IpH 3TOM HIDKHSS I'paHb Neperopoiku A0JKHA Ha-
XOIUThCS HAJ MOBEPXHOCTHIO 3eMIM Ha BbIicoTe 2...3 M, 4TOOBI HE MEIIATh TIPO-
X0y mojed U npoesny Maiund. JuHa ¥ BbICOTA NEPErOPOIKH IOMKHBI ObITh,
10 KpaitHe#l Mepe, paBHBI JUTHHE U BBICOTE BO3YLIHOIO BBIK/IIOYATENS C yUETOM
BCEX €ro TOoxoBeAylMx uacTeH. IlepeHOCHEIe 3KpaHUpyrOUIMe YCTpoilcTBa
(BpeMeHHBlE  YCTpOHCTBA) TpeAHa3Ha4eHBl JUIA  3allUThl  [epcoHaNa,
BBITONIHSIOIIETO B TEUEHUE JIIUTENBHOTO BPEMEHH Kakue-m0o paborsl Ha yua-
CTKax AEHCTBYIONIEH 2NIEKTPOYCTAHOBKHM, HE 3AIUIIEHHBIX CTALMOHAPHBIMH 3K-
panamu. Ha puc. 7.6 mpuBefeHsl NpUMephl MCIONB30BAHUSI BPEMEHHBIX YCT-
pOHCTB.

Puc. 7.6. Bpemennble 3KpaHHpYIOINE YCTPOWCTBA: a) BPEMEHHBIH
(mepeHOCHOH) 3KpaHUPYIOIIUA KO3BIpek; ©) SKpaHHPOBAHHE IIOJIEK
C NOMOIIBIO CETYATHIX LIMTOB

Tlpu nepecevennn Bo3aymHbiMu TuHusMu (BJT) 500 kB TpaHcnopTHBIX IMy-
Te#l Ha y4JacTke IepecedeHus MCNoMb3yeTcs TPOCOBOE 3KpaHMpoBaHue. B aToMm
cllydae IS CHIDKEHHS anexTpudeckoro Bnusuusa BJI Ha nepeesnax 1 B Mecrax
npoxopa Nrofei MOryT OBITh HCIIONB30BaHbl IKPaHHPYIOLIHE 3a3€MJIEHHEIE TPO-
CBl.

KonctpyxTvBHO 3KpaHs! 11e7eco0bpa3Ho BHITIONHATE B BUJE PacIIeTIeHHbIX B
TOPU30HTAIBHOM NJIOCKOCTH IIPOBOJIOB, NOABEIIMBAEMBIX 110 Kax 10 (aszoit BJI.

Pazpaborka 2KpaHUpPYIOLUIUX KOCTIOMOB OFla HauaTa elle BO BTOPOH moJo-
BuHe 60-x rogoB XX Beka. DKpaHUPYIOLIHE KOMIUIEKTh! [IpeJHa3Ha4YeHbl IS
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VHOWBHAYAJABHOK 3aLIUTHI TIEPCOHANA MPU MIPOBEASHHMH Pa3iTWYHBIX BHAOB pa-
60T no 06CNYXXUBAHUIO 3JIEKTPOYCTAaHOBOK B 30HE ACUCTBUA DJIEKTPUUYECKOrO
nons (puc. 7.7) [15].

Puc. 7.7. Komnext sKpaHupyrommi

WVHauBHAY ATBHBIE SKPAHUPYOLTHE KOMILTEKTH! (KOMITIIEKTSI) B 3aBICUMOCTH
OT Ha3HAYEHUs TToapazaestores [14]:

e sl paboT Ha moTeHHHale 3emiuu B OPY n BJI HanpskeHuem
330...1150 kB npu HanpsoKeHHOCTH 3J1eKTPUYeckoro nois He donee 60 kB/M;

e i1 paboT Ha MOTEHUMaNe IMPOBOIOB (C HENOCPEACTBEHHBIM KacaHHeM
[MPOBOLOB, HAXOASMIUUXCS [Toh HanpshxeHneM ) BJI wanpsiokesuem 110...1150 «B.

Bce KOMITIEKTHI IPUMEHSIOTCA € KAacKOH 00wero HasHa4eHus U 3JIeKTpo-
MPOBOJISALIIM HAKACHHKOM.

DKpaHUPYIOUUHA KOMIUIEKT CO3aeT 3aMKHYTOE 3KPpaHHUpPOBaHHOE MPOCTpaH-
CTBO BOKDYT Tella YesoBeka (MHANBUAYAIBHYO KNeTKy Dapafes), UCKIoYaro-
Iee MPOHUKHOBCHUE 3JICKTPUYECKOTO IO BHYTPh 3KPaHUPOBAHHOIO IMpO-
crpaHcTBa. Kpome Toro, obgaaast BBICOKOH IIPOBOAUMOCTRIO, OH ITYHTUPYET Te-
70 yesIoBeKa, uTo obecrieurBaeT CTEKAHUE B 36 MO, MUHYSL 10J630BATENA, TOKA
CMeIlleHu s, UMIYJNBCHBIX TOKOB M TOKa, BO3HUKAIOIEI'O TP KACAHHHW 4YacTed,
HaXOJsAIWXCs IO HaBEIEHHBIM Hanps)KEHHEM.

Bee cocTaBHbIE YacTH KOMIUIEKTa BBIIONHSIOTCA M3 3JIEKTPOIPOBOJSAILMX
MaTepHaloB K HMEKOT KOHTAKTHble BBIBOJbI, BBIIIOJHEHHbIE U3 J1EKTPONpPORO-
JIALIETO MaTepualia (3JEKTPOIPOBOISILLIEH TKAHH, METANIMYECKOro NPOBOJHNKA,
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METAINYECKAX KHOMOK), sl ranbBaHHYECKOT0 COeAMHEHUs qacTell KOMILIEeKTa
Mexay coboii (puc. 7.8).

a)

Puc. 7.8. 'anbBaHU4YECKOE COEHHEHHE YacTeld 3KPaHUPYOWEro KOMILIEKTa:

a — COEAMHEHHNE KYPTKH U NONyKOMOHUHE30He MexAay coboif; 6 — npucoeuHe-

HUE HaKaCHHKa K KypTKe; B — IIPUCOCAMHEHHE pPyKaBULl K pyKaBy KypPTKH;
I — [IpUCOEAMHEHHE SKPaHUPYIoeH 00YBH K MTOAYKOMOUHE30HY

CxeMa 2JeKTpHYecKuX (raJbBaHHYECKUX) COSJUHEHHH BKIIOYaeT KaHasbl
NOBBIILIEHHOH MPOBOJUMOCTH, COOPHBIE ILIHHB] ¥ DNIEKTPONPOBOAAIIHE KOHTAKT-
Hbte BeIBOABI (DIIKB). KoHTakTHbie coequHeHus 00ecneunBaOTCs MeTaliyye-
CKMMH IIONlyKONBLAMH M KHOIIKaM{. YKa3aHHOE IOCTPOEHHe TallbBAHMYECKHUX
coefiMHeHUH obecnednBaeT HaAEeXKHOE NPOXOKACHHME TOKA CMELUEHUS W WM-
[yJICHOTO TOKA, MUHYS TEJO 4eJOoBeKa, JaKe NPH CHIDKSHHUM DJIEKTPHUYSCKOH
I POBOAMMOCTH KOMIUIEKTa B [IPOLIECCE DKCIUTYaTallHMH.

KypTka, nonykoMOWHE30H, HAKAaCHWK ¥ OOTHHKH BBINOJHEHBI ¢ UCIOJL30-
BaHMEM SKpaHUpPYIOILEeH TKaHH. DKpaHUpyloLlas TKaHb NIpoyHas. Pa3pbiBel 3TOH
TKaHH, KOTOphIE MOrYT IIPOM3ONUTH B IIpoLlecce IKCIUTYATalluY, He TUIUAIOT KOM-
IIEeKT 3alMUTHBIX CBOMCTB, TaK KakK 4acToTa ajiekTpuueckoro noius (50 I'i) mana.
Kpome Toro, odecriequBaeTcsi BLICOKAs pEMOHTONPUTOAHOCTE. CUIHBaHKE pa3o-
PBaHHBIX YYaCTKOB SKPaHHUPYIOLIEH TKaHH BOCCTaHaBIMBAET 3alllUTHbIE CBOHCT-
Ba H3JENHSL.

3azeMiIeHUE SKPaHUPYIOIIUX KOMILIEKTOB IIPOU3BOAMTCA C IOMOLUBIO 3J1€K-
TPOINpPOBOAAILIEH TTOAOLIBEl SKPaHUPYIOLIeH 00yBH KM 3a3eMIISFOLUMX NPOBOI-
HHKOB, KOTOPbI€ BXOJAT B IKPAHUPYIOLIHH KOMIIJIEKT.

Jis 3alIUThl MepcoHana B XOJIOJAHBIH Mepuoj pa3paloTaHbl CleldanbHbIe
3UMHHE BapUAHTHl 3KPAHUPYIOLIUX KOMIIEKTOB, KOTOPbIE BKIFOUYAIOT YTEIIEeH-
HBIE 3KPAaHUPYIOLINE KYTKY M IOJYKOMOWUHE30H, yTeIUIEHHBIe 3KPaHHUPYIOLLHe
GOTHHKM U YTEIUSIOLIME PyKaBHLbI IOMUMO SKPaHMPYIOIUX Nep4YaTOK M Ha-
KacHuka [15].

Creno6yBb npeacTasnser cobol GOTHHKM Ha 3JIeKTPONPOBOAsAIIEH noaoL-
BE C KOXKaHBIM BEPXOM H MEXIOAKIAAKOH M3 3JIEKTPONPOBOIALLEH TKaHH.
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B BepxHel 9acTK Bepxa OOTHHKA W S3bIUKA HAIIWTHl HAKIQAKH U3 SKPAHUPYIO-
Ied TKaHW, ralbBaHUYECKH COEJUHEHHBIE C MEXMOJKIaAKOH. DTH ITOJOCKH
ofecreyrBaOT raIbBAaHHUECKOE COEIMHEHNHE ¢ MEXIIOAKNAAKOK OOTHHOK U 1O-
nykoMOuHe30Ha ¢ GOTHMHKaMU. s MOBBIIIEHHS HaAEXXHOCTH YKa3aHHOIO CO-
equueHus 6oTuHKH cHaGxeus! DITKB ¢ monykonapLUaMy M HoJyKHONKamu. Mx
clenyeT NpOoIyCKaTh uyepes3 MOJyKoJblla Ha IITaHWHAX TTONTyKOMOUHE30Ha U 3a-
CTerHBaTh Ha KHONKY (cM. puc. 7.8, ).

DKpaHHUpPYIOIMe TEePYaTKH BBINOJHEHHl M3 KOMIJIEKCHOW MPSIKHU, BKIFO-
yaroried MmocepeOpeHHY MHUUIYPHYIO HHUTh, ITYHTHPOBAHHYIO KapOOHM3WpO-
BAHHOU HHUTHIO M BBICOKOIPOYHYIO KEBIAPOBYIO HUTH, O0ECIIEYNBAIOIIYIO U3HO-
COCTOMKOCTB ITepyaTok. Bepx nepuaTku B BiIe MaHXXETa BBITIOIHEH LIETUKOM U3
XJIOIHAaTOOYMaXHOH MpSHKH C BIUIETEHHEM MULIYPHOM HUTH AU obecriedeHus
rajibBaHUYECKOIr0 COEJUHEHHUS NIepHaTOK C pyKaBamMu KypTKu. s moBelIIeHUs
HaJeXHOCTH YKa3aHHOIO coeAuHeHds nepuaTkd cHabxenp! DIIKB, xoTopble
HEOOXOIMMO TIPOITYCKATh Yepe3 MONyKOJIblia Ha pyKaBax KYpPTKH, H 3aCTErMBaTh
Ha xuonkw [15].

JIst CHIDKEHHS HATIPSHYKEHHOCTH BIONE JTUHUH BIIEKTpoIeperayy Harpsoke-
HueM 500 kB pexoMeHIyIOTcsl 3elieHble HacaxJeHus . PacueTs! ¥ UcCaeqoBaHHs
MOKA3bIBAIOT, YTO HaJW4HE PACTUTENHBHOCTH BBICOTOH 2,5...4 M OrpaHdYHUBaeT
HaIpsXKEHHOCTD I10J15 NIOJ IMHUSIMU [IEPEMEHHOI'0 TOKa 10 ypoBHeH, obecnieun-
BalOLIUX JONYCTMMBIE YCINOBHS I Nofed W ®UBOTHBIX. OAHAKO BHIOOp THUNA
Haca)KAeHUH HeOOXOIUMO pelaTh co crennandctamu [16, 17].

B xauecTBe Mep 3alMTHI OT BO3ASHCTBHSA MarHHTHOTO ITOJIS JNOJDKHBI TPH-
MEHATBCS CTallMOHApHbIE I IEPEHOCHBIE MArHUTHBIE DKPaHbl.

PaGoune MecTa ¥ MapIpyTsl NEPEABHXEHUA NepCOHANIa CIeAyeT pacroia-
raTb Ha pacCTOSIHUAX OT HCTOYHHKOB MArHUTHOTO IOJS, IPH KOTOPBIX YPOBHHM
MarHMTHOTO I10JIs HE IIPEBBIIUAIOT NPEAENBHO NOITY CTUMBIX.

30HBI 3JIEKTPOYCTaHOBOK C YPOBHSIMH MarHUTHBIX M 3JIEKTPUYECKUX TONEH,
NPEeBBIIAIOIMMHY [IPEAETBHO NOMYyCTUMbIle, [Ae MO YCIOBUIM SKCILTyaTalluy He
TpedyeTcsi Haxe KpaTKOBpPEMEHHoe IpeObIBaHME MepCcOoHaia, NOJKHBI Orpax-
IaThCcs U 0003HAYaThCA COOTBETCTBYIOIIMMHE NPEAyNPEIUTEIbHBIMH HAANUCIMU
HJIY TUIaKaTaMHu.

Hononuurensuple Mepbl 0€300aCHOCTU NpH paboTe B 30HE BIMUSHHSA 3JEK-
TPUUECKOTO M MarHUTHOI'O IOJEH JOMXKHBI ObITh OTPaXKE€HbI B CTPOKE «OTAES/b-
HBIE YKa3aHUs» Hapsaa-JoIycKa Jis paboTsl B 2JIEKTPOYCcTaHOBKax [S].

7.3.4. Cpeocmea 3auiumbsl HACENEHUA, NPOIHCUCAIOULEZ0 LU PADOMAIOU{ezo
601u3 U UCIMOYHUKO8 ITIEKMPOMAZHUMHBIX noaell wacmomoi 50 I'y

Jlnst 3aIUThl HACEIEHUA OT BO3AEHCTBUS 3NEKTPUYECKOTO IIONSA BO3INYLIHBIX
JIMHMH 2JIEKTpOIIepeladll YCTaHABIMBAIOTCA CaHUTApHO-3alUTHEIE 30HB! (C33).
CaHuTapHO-3alIMTHON 30HOH BO3AYINHOH JIMHHH SJEKTponepeNayy sBIAETCH
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TeppHTOpUs BIOAL Tpacchl BJI, B KOoTOpoll HANPSKEHHOCTb 3MEKTPHYECKOrO
nons npebiaet 1 kB/wM [8].

B npenenax C33 3anpeiuaercs:

— pa3MelleHHe KUIABIX M OOILISCTBEHHBIX 3aHUH M COOpYXEHHUH, MmIoLanok
JUIS CTOSIHKM M OCTaHOBKH BCEX BUIOB TPAHCIOPTA, NPEANPUITHH 110 06CmyKH-
BaHHIO aBTOMOOHIIEN U CKIaA0B HEDTH U HEPTENPOLYKTOB;

— NPOHU3BOAUTH ONEpalH C [OPIOYUM, BBHIIOJHATH PEMOHT MAalUMH M MeXa-
HH3MOB.

B MecTax BO3MOXKHOIO NpeOBIBAHUS YelloBeKa HaIpsHKEHHOCTE 3JIEKTpUYe-
CKOTO II0JISl MOXET OBITH yMEHbIIEeHa Iy TEM:

— yJaJleHUs XKHIIOH 3aCTPOHKU OT TMHUI 3JIeKTpolepeiady;

— IPUMEHEHMS dKPaHUPYIOUIUX YCTPOHCTB U APYTUX CPEACTB CHWKEHHS Ha-
NIPSDKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

CenbcKoX03HCTBEHHbIE Yroabs, Haxoasumecs B C33 BO3AyIIHBIX JIHHHIH
3JeKTponepeady, peKOMEHAYeTcs MCIOb30BaTh MOJ BBIPAIlMBAHUE CENBCKO-
XO3SHCTBEHHBIX KYJIBTYD, HE TPEOYIOUWMX pyYHOH 00paboTKH.

MaluHbl ¥ MEXaHHU3MBbl Ha ITHEeBMaTH4YECKOM XOAy, HaxoAsiuecsi B CaHU-
TapHO-3allIUTHBIX 30HAX JIHHHI 3JeKTpolnepenayy, NOKHEI OBITH 3a3€MIICHBEI.
B xaudecTBe 3a3eMIIMTENS OOMyCKaeTCs UCIIONb30BaTh METAJUIMUECKYIO Lielb, CO-
eIMHEeHHYIO C paMOW MJIM Ky30BOM H Kacalollyrocs 3eMIIH.

MailuHbel 4 MexaHU3MB] 63 KPBITBIX MeTallIndecKuX KabuH, IpUMeHseMble
IOpH CEbCKOXO3SHCTBEHHBIX paborax B C33 NHHHM 3eKTpolepetadyd Hamps-
xenreM 750 kB u Bhllle, JOMKHBI OBITH OCHAILEHB! 3KPaHAMH JUIS CHIIKEHUS
HaNpPMKEHHOCTH 3IEKTPHYECKOro IONs Ha pabouYHMX MECTaX MEXaHHU3aTOPOB.

Mertannadeckue KpoBid 37aHui, okasaBumxcad B C33 BO3AYLIHBIX JTHHHH
anexTponepenadn HampsokeHnem 330-500 xB, moxHBI OBITH 3a3eMIIEHBl He
MeHee 4eM B AByX MecTax. CONPOTHBIECHHUE 3a3eMIIEHHS HE HOPMUPYETCH.

Hanpsi>keHHOCTh 3JIEKTPHYECKOTO IOJIA B 3MaHMAX, pacnoioxeHHbpX B C33
JIMHUM 2JIeKTponepeaadu HamnpsbxkeHreM 330-500 kB u MMerompx HeMeTauld-
YECKYI0 KPOBIIIO MOXET OBITh CHIDKEHA IIyTE€M YCTaHOBKM 3a3€MJIEHHOM MeTall-
JIMYECKOH CEeTKU Ha Kpblllie 3TUX 3aaHuil. HanpsykeHHOCTE 3JEKTPHYECKOro o-
71 Ha OTKPBITBIX TEPPUTOPHSX, PACHONOKEHHBIX B 3THX 30HAX, MOXET OBITh
CHIIKEHA IIyTeM YCTAaHOBKM 3KPaHUPYIOLMX IEPEropoioK (PKene300eTOHHbIX
3a00pOB, TPOCOBBIX IKPAHUPYIOLUMX YCTPOHCTB) UK ITOCaAKOI AepeBheB U Kyc-
TapHHKa BBICOTOH He MeHee 2 M.

IlInanepHyro MPOBOJIOKY JJIsi NOABECKM BUHOIpaja, XMeNst U T.I., HaXOLs-
LIyIOCS B CAaHUTApHO-3alUTHBIX 30HAaX JIMHUI 3JIeKTponepefadl, peKOMEeH Yy eT-
cfl pacpojarath HepneHIuKysspHo K ocu BJI. Kaxnpifi npoBogHMK HOMKeH
OBITH 3a3eMJICH HE MeHee 4eM B Tpex ToukaxX. COIpoTHBIEHHE 3a3€MJIEHHS HE
HOpMHpYETCH.

[Ipy mpOBEOEHUH CTPOUTENBHO-MOHTXKHBIX paboT B C33 nuHuUil 31eKTpo-
nepenayy HeoOXOAMMO 3a3eMIIATh IPOTSDKEHHblE MeTaJNIMYecKhe OOBEKTHI

174



(Tpy6omnpoBoasl, kxabeny, NpoBOAa JIMHUHA CBS3M M Mp.) HE MEHEE 4eM B JBYX
TOYKaX, a TaKXKe Ha MecCTe NpoM3BoAcTBa pabor. CONpOTUBICHHE 3a3eMIICHU
He HOPMUPYEeTCA.

B Mecrax nepecedeHuss aBTOJOPOr ¢ BO3LYLIHBIMU JIMHHUSMU 3JeKTpoliepe-
Jaqd JOJDKHBI YCTaHaBJIMBAThCA JOPOMCHBIE 3HAKH, 3allpellaioide OCTaHOBKY
tpancnopra B C33 3THX TUHUH.

Ob6ecrnieueHne 3alUTHl HACENEHUs] OT HEONAronpusTHOrO BIUSHUSA MarHUT-
Horo nons yactoroit 50 I'u mocruraetcs:

— ynareHdeM UCTOUYHUKOB MIT OT MeCT npoKHUBaHUS;

— pa3paboTKO#l creUHaTbHBIX WHXEHEePHO-TeXHUYECKUX peLIeHlid, M03B0-
JASFOMWMX CHU3UTH ypoBHY MIT 0T yxe UMeromMXcs HCTOYHUKOB OO 3HadyeHHH
[ay.

CHuxenne ypoHel MIT yactortoit 50 I’ JOKaNbHBIX UCTOYHHKOB MOXET
obecrnieuuBaThCs NPUMEHEHUEM 3KPaHOB, H3TOTOBIEHHBIX U3 MaTEePUAIOB C BbI-
COKOM MarHMTHOH NPOHHIAEMOCTBIO, TUOO MPUMEHEHHEM CpPEICTB aKTHBHOM
xomnencanuu MIT gactoroit 50 'w.

CHixenue ypoHed MII yacrotoii 50 'y BHYTpH 3JaHHN OT HCTOYHHKOB,
BBI3BAaHHBIX HAIHYHMEM TOKOB YTEUKH ¥ HecOallaHCUPOBAHHEIX TOKOB B Kabenb-
HBIX JIMHUSX M METAJUIOKOHCTPYKUHAX 3[aHUS, BKIIOYas CUCTEMB! TpyOonpoBo-
JoB, obecneduBaeTCs IIyTeM YCTPaHeHHs TOKOB YTSUKU U AHcOalaHCa TOKORB.

CHuxenue yposHeit MIT gacrorolt 50 I'lt Ha cenmHUTEOHEBIX TEPPUTOPHX U
BHYTPH >XKMJIBIX ¥ OOLLECTBEHHBIX 3JaHHH OT MPOTMHKEHHBIX HCTOYHHUKOB (BKITHO-
4asg BO3JYIUHble H KabeabHbIE JHUHHUM JleKTpolepenadd) obGecreyuBaeTcs Io-
CPeACTBOM NPHMMEHEHHS KOHTYPHBIX 3KPaHOB, IN0O MIyTeM ONTHUMAalBHOTO pac-
MONIOKEHUA UCTOYHHKOB MIT.

Bnanensusr uctoudukos MIT gacrorot 50 I'n, 3manuit U TeppuTopui, rae
PacrioyioXeHbl 3TH HCTOYHHKH, AOKHBI NMPOXOAUTH O0ydeHue MO BOIMpOcaM
obecrieueHUsT CaHUTAPHO-IMUAEMHUONIOTUYECKUX TPeOOBaHMH 3IIEKTPOMarHut-
HOU 6e30macHOCTH paboTaromux u Hacenenus [8).

KoHTposbHbie Bonpochl K NyHKTY 7.3

HazoBuTe OCHOBHBIE HCTOYHMKH 3NIEKTPOMATHUTHOTO HOJIS MTPOMBILITEH-
HOHM YacTOTHI.

Kaxoe pelicTBue oOKa3blBa€T Ha OpPraHM3M YeSOBEKA MArHHTHOE IIoJe
NPOMBILITEHHOH YaCTOTHL?

Kakoe nelicTBUe OKa3biBaeT Ha OPTAHN3M YENTOBEKA IJEKTPUYECKOE TTONe
MPOMBIIIINEHHON YaCTOThI?

Omnpenenure NpeneybHO NOMYyCTHMOE BpeMsl NpeObIBaHMS PabOTHUKOB B
30HAX C HANPSDKEHHOCTRIO 2,5 kB/M, 14 xB/M, 22,5 kB/M, 30 kB/M, 50 kB/M.

Tlo xakoit popMye onpenensioT BpeMs NpebGhIBaHMs IEpCOHAa B 30HAX
¢ pa3sNMYHOM HaNpPSUKEHHOCTHIO B TeYeHue pabodero aus?

175



Onpenenure NpemenbHO AONYCTUMOE BpeMs NnpedblBaHus paOOTHHKOB B
30Hax ¢ Hanpspkenaoctsio 0,4 mTa, 0,7 MmTa, 1,0 MTo, 1,5 MTo.

Ecnu paboThl BBITONHAIOTCA pabOTHUKOM B 30HaX C HaNPSHKEHHOCTHIO
ITMIT 0,8 mMTm, 1,2 MTir u 2,0 mTn, kxakoBO NMpeAensHO AONMYCTUMOE BPEMS BBI-
TIOJHEeHHs paboT?

Kaxue Mepsl HCHONB3YIOTCS IS 3aLIUTHI NEPCOHANIA OT EKTPUYECKOTO
IO/ IPOMBILUTEHHOH YacTOThI?

Kaxue mMeps! Hcnone3yroTes Uit 3allUThl NepcoHala OT MarHUTHOIO IO-
JIs1 IPOMBIIIEHHO! 4acTOThI?

10. B xakoM NOKyMEHTe yKa3bIBalOTCS NOMOJHUTEIbHBIE MEphl Ge30MacHo-
CTH TIpH BEAEHUH PabOT B 30HE BIMSHMA JEKTPHUECKOIO U MAarHUTHOIO JoJeH
MIPOMBILIUTEHHON 4acTOTHI?

7.4. 3JICKTPOMaI’HHTHOC moJie pagvovacTOTHOTO AHAINA30HA

PaauoyacTOTHRIH Auala3oH COCTaBIAOT YyacToTh! OoT 3 kI '11 ;o 6000 I'T 1.

VICTOYHUKaMH 3NEKTPOMATHUTHBIX TONEH pPajrovYacTOTHOrO AHara3oHa
(OMII PY) ssnstores:

e paauocTtanuny HuskovyactoTHoro (HY) (130...285 k1), cpeiHEBOIHOBO-
ro (CB) (415...1606 kI'u), kopotkososHosoro (KB) (3,95...26,1 MI'n1) u yasT-
pakopoTKoBOIHOBOro nuana3zonos (YKB, FM) (87,5...108 MI'n);

e TeIeBU3HOHHEIE nepefaTynKy (47...68 MI'L1, 174...239 MI'L,
470...890 MI'w),

® UHIWUBUAYaNbHBIE U MOOUIBHBIE CPEACTBa CBS3H, B TOM HHCIE PYYHbIE
TenedoHb! U TeledoHbl, YCTAHOBIEHHBIE B aBTOMOOHIIAX, CHCTEMBI MOGHUIBHOM
pPanMOoCBA3U U CUCTEMBI CIIy THUKOBOH CBSA3M;

® CHCTeMBl OXpaHbl ¥ PagUONIOKALHOHHBIE CHUCTEMBI CIYKOBI ClleXeHUs
aBuatpancroprta (9...35 I'T'w);

¢ ycraHoBkn CBY-narpesa (2,45 I'Tu);

® MEIUUMHCKOE JUAarHOCTHYECKOe U TepareBTHYecKoe 000py10BaHHE;

® BUAEONUCIIEHHbIE TEPMUHAIB! U IEPCOHANBHBIE KOMIBIOTEPAI.

7.4.1. Jeiicmeue 31eKmpoMAaAZHUMHbIX NOJEN PpAOUOLACMOMH 020 OUARA30HA
Ha Op2aHU3M Heno6eKa

DNeKTPOMarHuTHbIE MOJs pajdovacTOTHoro auamnasona (OMIT PH) obna-
JaloT BBIPAKEHHBIM OHOJIOTMYECKHM AEHCTBHEM, XapaKTep KOTOPOro 3aBHCHT
OT WHTEeHCHBHOCTH DMII, BpeMeHH O0ydYeHus], YaCTOThl U XapaKTepa 3NEeKTPO-
MaTHMTHOTO CHMTHana, ¢ OAHOM CTOPOHBI, U COCTaBa TKaHeH (B 4acTHOCTH, CO-
Jlep)xaHie B Hel BonBl), GOPMBI OpraHM3Ma, MOABEPraroIIerocss o0IydeHUIO C
Jpyro#i cropoHsl. MoryT BBI3BIBATH CYILECTBEHHbBIE M3MEHEHUsSI B COCTOSHUU
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IPaKTHYECKH BCeX CHUCTEM OpraHHU3Ma 4YesloBeKa KaK oOpaTuMble, TaK M 10cTa-
TOYHO CTOHKHUE.

Ilpu BO3IEHCTBHH DJIEKTPOMArHUTHBIX M3NY4YESHUI CBEPXBBICOKOYACTOTHOTO
JMana3zoHa B OHMONOTUMECKHX TKaHAX BO3HHMKAIOT 3(GheKThl, KOTOPhIE MOXHO
pa3fendTh Ha TeMJIoBble, Habmrogaemple NpU MOLUHBIX IHoTokax CBU-
U3TYYEeHHH, U HEeTEIJIOBBIE, MPOUCXOAIINE MTPH MANBIX YPOBHAX MOIIHOCTH H3-
nyyenus [7].

[NornonieHye B TKaHAX OpraHU3Ma 3HEPTUH HNEKTPOMATHUTHOTO M3IIYUYEHHS
BBI3BIBAET TIOBBILIEHHE TeMINepaTypsl TkaHu. CBA3aHO 3TO C TeM, UTO BJIEKTPO-
MarduTHele KoNeGaHHs MOTYT NPHBOAUTE B JABMXKEHHE MOIEKYJbl OpraHui3Ma:
cBOOOAHBIE 3apsAbl, HOHB HAYMHAIOT KONEOAaThCS, a AUMONBHbLIE MONEKYIIB!
BpalliaThCsl ¢ YacTOTOH NPUIIOXKEHHOTO NoJid. JIBH)KeHre HOHOB H MOJIEKYJI CO-
[POBOXIAeTCA TPEHUEM, a B pe3yJbTaTe TpeHus Boensiercs Teruio. OpraHusm
pa3orpeBaercs U3HYTPH, IIPH 3TOM TeMIlepaTypHbIe JATYHMKH — PeLenTOphl KO-
XM He MOTYT NpeAyNpeauTh O Harpese, TaK Kak HaxXOJATCH B MOBEPXHOCTHBIX
KOXHBIX closx. TennoBolt oOMeH opraHu3Ma ¢ oxpy»xaromei cpegoil npoucxo-
JUT NPH NOMOIIK MEeXaHHU3Ma TEPMOPErysiud. EClin Mexauu3M TepMoperyns-
MM CHOCOOEH paccessHueM H3OBITOUHOrO TeINa INpefylpeluTh Ieperpes, To
TeMIlepaTypa OpraHM3Ma OCTAeTCsl HOPMaJbHOM, €CIM HeT, NPOHCXOAUT MOBbI-
LIEHHE TEeMIIEPaTypbl, KOTOPOE NPHUBOMWT K HAPYIICHHIO AEATENBHOCTH Opra-
HHU3MA.

Bce 6uonoruyeckue TKaHU [0 CBOUM CBOMCTBAM NENSTCS Ha TKAHU C BBICO-
KHM COZI€p’KaHHEM BOJbI (MBILULBI, KOXKa), C HU3KUM (3KHpOBAasi, KOCTHAS TKAHM)
U NPOMEXYTOUHBIE (TKaHH TONOBHOTO M KOCTHOTO MO3ra, JIerkux). OTH TKaHH
OTIMYAIOTCS COCTABOM HOHOB M TOJAPHBIX MoyiekyJsi. [Ipu onuHakoBbiX 3HaYe-
HHSIX HANPsSHDKEHHOCTH MONA KO3(M(GHUIMEHT MOINIOMCHUS B TKAHAX C BBICOKUM
COZIep’KaHMeM BOABI NMpHMepHo B 60 pa3s Gonblie, YeM B TKAHAX ¢ HU3KHM CO-
JepxaHueM. B pesynpTaTe OoTpaXceHU 3NEKTPOMATHUTHBIX BOJIH, NAJAOMMX Ha
OpraHu3M, Ha FpaHyle pas3jiena TKaHel ¢ BHICOKUM M HU3KHM COAEPIKaHHEeM BO-
JBl MOT'YT 00Pa30BbIBAThCS CTOSIYME BONHBI. A OHH, B CBOIO ouepenb, 00ycIIoB-
AUBAIOT BO3HUKHOBEHHUE TaK HA3BIBAEMBIX «rOPSHMUX [ATeH». CIIEICTBHEM 3TOrO
a¢pdexTa ABNAETCS MECTHOE BOCTIAJIEHHE WM AaXKe pa3pylucHHue (0XKOI) KOXKH U
pacnoyio)KEHHOM nox HeH TKaHM. JTH 0XOr'M UMEIOT, KaK [1paBUio, GOMbIIYIO
rnyOuHy (0KOTH 4eTBepTOH cTeneHu) [7].

Haubonee noasepikeHbl NeperpeBy TKaHU C IIOXOH LUPKYJSILMEil KPOBU U
HENOCTaTOYHO! TepMmoperyJsLMed: riasa, JKem4HbIH NMy3bIpb, YYacTKH dKely-
JIOYHO-KHIIIEYHOTO TpakTa, ceMeHHUKU. OOiyyeHHe IJa3 MOXET IPUBECTH K
TIOMYTHEHMIO XpycTajuka (KaTapakTe), IpH4eM pa3BUTHE KaTapakThbl ABISETCS
OJHUM M3 HEMHOI'MX CHEeLH(HYECKUX IOpa)X€HHH, BBI3BIBAEMBIX 3JIEKTPOMAr-
HUTHBIM [OJIeM PagyioyacTOTHOIO AUAalla3OHa.

Bzaumogeiicteue DMII co cpenoit 4yenoBe4ecKoro opranu3mMa He OrpaHudH-
BaeTCH TEIUIOBRIMUA A(hPeKTaMU, Tak Kak BO3JelCTBUE 3IEKTPOMAarHUTHOIO M3-
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Jy4eHHs NPOSBISETCS U IIPUM CBEPXMANbIX UHTEHCUBHOCTAX, KOIIa HarpeBs TKa-
HeH He ABAseTCs ONpeAeIIOLUIMM UITH BOOOIE CTAHOBUTCS HEBO3MOXHBIM.

HauGonee paHHUMH KIMHUYECKUMY MPOSBISHUSMHU MOCHEACTBUH ANUTENb-
Horo Bo3zelictBuss CBY mons «HeTenaoBOH» MHTEHCHUBHOCTH H2a YEJOBeKa sB-
oTCs (PYHKLIHMOHANBHbBIE HAPYIIEHHS CO CTOPOHBI HEpBHOH cucrtembl. DMII
NpPeUMyIIeCTBEHHO TOPMO3HUT TEKYLIYIO HEPBHYIO NEATETBHOCTD, YTO IPOABIS-
eTcs B yXyAIIEeHUH 3aTIOMHHAHUS, CJIOMHOCTH MOHUMAaHWs HOBOro, GECCOHHHLIE,
JleTIpecCcHH, TOJIOBHBIX OONSX, HapylUeHHH 4YyBCTBA pPaBHOBECHS, AE30pUEHTa-
LU B POCTPAHCTBE, 'OJIOBOKPYKEHUH U T. A.).

HapyuieHus co CTOPOHBI CEpAEYHO-COCYAUCTOH CHCTEMBI BBIPAXAIOTCS B
HecTaOMIBHOCTH IyJibca M apTEPHAIbHOrO AAaBJIEHUS, CKIOHHOCTH K TMIIOTO-
HUM, 10ABICHUH Oonell B obnacTu cepaua u ap.

OMII MoryT BBICTYNAaTh B KauyecTBe ajJiepreHa UIW MyCKOBOro gaxropa B
Pa3sBUTHH CCHCHOMITM3ALMK: Y OONBHBIX aluieprueit npu kontakte ¢ OMIT moryT
pa3BUBAThCS TSKENbIE allJIeprudecKie peakiiHy.

Hapymenus nonoBoit GyHxuu npu koHTakTe ¢ OMII 00BIYHO CBA3BIBAIOT C
U3MEHEHHEM ee PEryJAllMy CO CTOPOHB! HePBHOH H HEHPOIHAOKPUHHOMN CHCTEM.
Bo3zpelicTBre Ha MONOBYIO CHCTEMY NPOSBISETCS B CHHXXCHUU (QYHKLHH CIep-
MaToreHesa, HapyLIeHHHM KOd(PQHIMeHTa poXXaIaeMOCTH MallbYHKOB U E€BOYEK,
H3MEHEHHH MEHCTPYAJIBHOTO LHKIA, 3aMelJIeHHH MOPHOHAIBHOTO Pa3BHTHSA
(4yBCTBUTENIBHOCTE 3MOpHoHa K OMII 3HAaUUTENBHO BBILLIE, YEM Y MaTePHHCKO-
rO OpraHu3Ma), BpOXKIEHHBIX YPOACTB Y HOBOPOXKIASHHBIX AeTel ¥ YMEHbLUEHHH
JaKTallMM Y KOPMSILMX MaTepe.

OnucaHHbIe pacCcTPOHCTBA MOTYT OBITH JOBOJBHO CTOMKMMHU U HabmonaroT-
cs nocje NpeKpauleHdss KoHTakTa paborarowero ¢ OMII B Teuenune 1-2 Mecs-
LEB, a B pAJE CllydaeB TpeOyIOT rOCIUTANN3allMH U TIepeBoa IIoael Ha paboThl,
He cBs3aHHbie ¢ OMIL

CrnenyeT NpHHUMATh TAaKXXe BO BHUMaHHe BO3MOXHOCTh BOSHHKHOBEHHUS Tax
Ha3bIBaeMbIX PE30HAHCHBIX 3((PEKTOB NpH BO3AEHCTBHH Ha GHOOOBEKTHI, B TOM
4HCIle M Ha 4ell0OBeKa, MOIYJIMPOBAaHHOIO 3JIEKTPOMAarHUTHOro nois. OcobGeHHo
HENIPUATHBIM SBISIETCA TOT Clydal, KOrja 4acToTa MOIYJSLMH COCTaBIISICT
6...16 'y, 4TO COOTBETCTBYET OMOPHUTMaM MO3ra 4ejloBeKa, KOTOphIe M0 UHTEH-
CUBHOCTH NPEBBILAOT APYTHE PUTMBI IJIEKTPUHECKON aKTUBHOCTU MO3ra 3/0-
poBoro 4eyoseka [7].

7.4.2. Hopmuposanue 31eKmpoMazHumHsIX noaeil
Paououacromuozo OUana3oHa

[epeyerb HOPMATHBHBIX JOKYMEHTOB B 00JACTH 3NeKTPOMArHUTHBIX MONeH
pa3IMYHBIX YAaCcTOT NpuBeseH B Tabi. 7.6.
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Tabanua 7.6

HOpMaTI/IBHLIe JAOKYMEHTBI 10 3JIEKTPOMArHUTHLIM ITOJISAM
pagrno4acTOTHOrO AuanasoHa

HJ\/R;’[ O6o3pauenue HaumeHnosanwue
Tocyoapcmeennsie cmanoapmol PP
I'OCT 12.1.006-84 CCBT ONEeKTPOMarHUTHEIE MIOJI  PagHO4acToT.
1 | (yrB. B HOs6pe1987, c nam. JomycTuMble ypoBHH Ha pabo4yux MecTax 4
Ne 1) TpeGOBaHMS K NPOBENCHUIO KOHTPOJIS
Canumapnsle npasuaa u Hopmol
CanllnH 2.2.4.1191-03 ONeKTpOMarsMTHBIE IIOJA% B IIPOM3BOACT-
2 | (yr8. 30.01.2003, ¢ M3M. Ha BEHHBIX YCIIOBHSIX
02.03.2009)
, | CanluH 2.1.8/2.2.4.1190-03 | | "HAeHiIeciate theboanmus « pasere
HHIO H SKCIUTyaTaliMy CPEACTB CYXOILyTHOH
(yt8. 13.03.2003) y
IIOJBIDKHON paiHOCBS3H
TpebGoBaHus NO 3alUTe IepcoHana OT BO3-
5 CanllnH 2.2.4.1329-03 ngﬁcmm I/IMHyIILCEII-lrbIX 3ne§1~pomammﬂmx
(yrB. 27.05.2003) o
nosieH ‘
6 CanlInH 2.5.2/2.2.4.1989-06 | DnekTpoMarHUTHBIE [IOJIS HA [1aBaATENb- '
(y1B. 06.03.2006) HBIX CPEACTBAX M MOPCKHX COOPYXEHUAX |
I'uruennyeckre TpeboBaHus K pa3Melile-
CanlluH 2.1.8/2.2.4.1383-03
7 (o mam. ma 19.12.2007) HHIO M 9KCIUTyaTallMy TIepearolinX paguo-
TEXHUYECKHX 0OBEKTOB
I'mruennyeckrie TpeOOBRaHUS K MEPCOHATb- |
8 CanTluH 2.2.2/2.2.4.1340-03 HBIM  3JIEKTPOHHO-BLEIYHUCIUTENbHBIM — Ma-
(yTB. 09.06.2003)
IUMHAM U Opragu3alui paboTs!
CanlluH 2.1.2.1002-00 CaHuTapHO-3IHIEMHONIOTHYECKHe Tpebo-
9
(c mam. Ne 1, yrB. 15.12.2000) BAHMS K KWIBIM 30aHISIM U IIOMEIIEeHMUsIM
Memooduueckue yxazarus
Ornpenenenne ypoBHeil 371eKTpOMarHUHTHOIO
[10J1s1, 'PAHMI] CAHUTAPHO-3aIUTHOH 30HBI U
10 | MYK 4.3.044-96 30H OrpaHHUEHHsI 3aCTPOMKHU B MecTax pas-

MENICHYA NEPENAaroIuX CPEACTB pagHOBC-
Manusa 1 pagiocBia3U KWIO-, FeKTO- U JeKa-
METPOBOI'0O nyana3oHOB

11

MYVK 4.3.045-96
(8 yacTH 6a30BBIX CTAHLMH
neifcteyer MYK 4.3.1677-03)

OripeneneHue ypoBHed 31I€KTPOMarHUTHOTO
IIOJIS B MECTaX pa3MellEHUs CPeCTB TeNe-
puseHns 1 UM-panuoBenianus
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Oxonyanue Tabn. 7.6

)
HJ\/{& O6o38ayeHue HaumeHnoBanue
OrnpeneneHue ypoBHeH 3EKTPOMArHUTHOIO
MVK 4.3.046-96 . II0JIS1 B MECTax pa3MeLIeH s NepelalolInx
12 (B yacTH 6azoBBIX CTaHUHUH 6 >
neficTsyer MYK 4.3.1677-03) CPENCTB M OGBEKTOB CYXONYTHOH NOABIK-
Holt paguocssasy OBY u YBY nuanazoHos
Onpepenexyue ypoBHeH MarHuTHOTO [10J1 B
13 MYVYK 4.3.679-97 MeCTax pa3MellleHHs NepeaarolX CpeicTB
(ytB. 06.11.1997) pamHoBEMAHUsS ¥ paJUOCBA3H KIIO-, FEKTO-
U ACKaMEeTPOBOro JHAa30HOB
OnpeneneHre ypoBHEH 3NEKTPOMarHUTHBIX
nonel Ha pabouux MecTax NepcoHana pa-
14 | MYK 4.3.677-97 banoty P P
(y15. 06.11.1997) [MOTIPEANIPUATHH, TEXHUYECKHE CPEICTRA
KkoTopex paboraror B HY, CH u BY nuana-
30Hax
I'uruenryecKkas OlleHKa 37eKTPOMArHUTHBIX
TIoNIel, CO3aBaeMbIX PalUOCTAHIUAMU CY-
15 4.3.1676-03 XOITyTHOM 1};110 BI/I)KHOI‘EI) clflsﬂau BK.ITII}O‘IaH ¢
(yTB. 29.06.2003) y - ’ g
abOHEHTCKHE TEPMHUHAIBI CITy THUKOBOM
CBA3U
OnpeneneHye ypoBHeH 3IeKTPOMAarHuI-
HOTO TI0/1s1, CO3[aBaéMOr0 M3Ny4aroLHMU
16 | MYK 4.3.1677-03 A YAarom
TEXHUYECKMMH CpPEACTBAMM TEIICBUACHMS,
(ytB. 29.06.2003) )
UM panuvoBelaHUs W 0a30BBIX CTaHLMH
CYXOIYTHOH NOABHXXHON paguocBsi3u
Ilopsinok moaroToBku u oopMIEeHUs ca-
17 MY 4.3.2320-08 HUTApHO-3MUAEMHAONOTHUECKUX 3aKITH0Ye-

(yB. 22.01.2008)

HUH Ha Nepenarollne paTuoTeXHIYECKUe
O0BEKTEI

B kagectBe npenensHo pomycrumoro ypobHsa (ITAY) OMII mpunuMator
3HA4YEeHUs!, KOTOpblE IPHU €XeAHEeBHOH (KpoMme BBIXOJHBIX AHEH), HO He Golee
40 yacoB B HEJENIO, B TeYEHHUE Pabovero CTaka He JOJDKHBI BBI3BIBATH 3a00e-
BaHMH WM OTKJIOHEHMH B COCTOSIHUM 3JIOPOBBS, OOHApPY>XKUBAGMBIX COBPEMEH-
HBIMH METOJaMH Mcclle[JOBaHus, B npolecce paboThl WIH B OTAAJIEHHbBIE CPOKHU
MHU3HU HACTOALIETO M IOCeRYIOLIEro MOKOMEeHUH.

Onenka Bo3aeHcTBHS 3IeKTPOMarHUTHBIX 3nydenuit (OMM) PY Ha mozneit
OCYLLECTBIAETCS Pa3feNbHO:

1) ansg nuu, paGota 1 06y4eHre KOTOPBIX CBA3aHEl C HEOOXOAUMOCTHIO Ipe-
ObIBaHMA B 30HAX BIMSHUA UcTOYHMKOB OMU PY;
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2) ansa o4y, pabora ¥ oOydyeHHe KOTOPHIX HE CBS3aHBbl C HEOOXOAMMOCTBHIO
npebbiBaHMs B 30HaX BnusgHus OMM PU, a taxxke ans paboTarOIIMX UM yda-
IUUXCS, JIMLL, HE JOCTUIIIMX 18-TH seT, 1 6epeMeHHBIX XKEHIIMH U OCTaJIbHOTO
HaceNeHus, OABREPTrarolMNXcs BO3AeHCcTBIIO BHelHero OMU PY B xunbIX, 06-
IECTBEHHBIX U CNYXKeOHBIX 3MAaHUAX ¥ MOMEIIEHUAX, HA TEPPUTOPHH XKHIIOM 3a-
CTPOHKM ¥ B MECTAX MaccOBOT0 OTAbIXA [S].

Jlns mepBoii rpyniel (Tepcosall, 06Cay X HBAXOIMH HCTOUHHKY ANEeKTpoMar-
HUTHOTO U3NMY4YEHHUs] pagHOYacTOTHOIO AHana3oHa) HOpMMpOBaHUE BeaeTcs IO
IHEPreTUYECKONU SKCIIO3MUIMH, KOTOpas ONpEAesSseTCs WHTEHCHBHOCTBHIO JJIEK-
TPOMarHUTHOT'O IOJIS ¥ BPEMEHEM €ro BO3JeHCTBHS Ha YelloBeKa, a AJis BTOpoi
rpynnsl (HaceNleHue) — o 3HaYeHUSIM HHTEHCHBHOCTHU T10JIS.

MHTEHCUBHOCTE 3JIEKTPOMArHUTHOTO IOJNS B AMANa30He YacToOT:

e 30 xI'...300 MI'q onenuBaeTcst 3Ha4eHHSIMU HaNpPsHKEHHOCTU 3NEKTPU-
yeckoro noys E, B/mM yt marautHoro nons H, A/um;

e 300 MI'n...300 I'T'q — 3sHaYeHMsAMHU INTOTHOCTH moTtoka 3Hepruu (I13),
Br/M?.

B puanasone uactot 30 xI'w...300 MI'n sHepreTudeckas axcrozuuus (33)
onpenensercs, Kak IPOM3BEACHUE KBalpaTa HampsDKEHHOCTH 3IeKTPHUYECKOro
WM MarHUTHOTO [T0JI1 Ha BpeMs BO3AeHCTBUSA Ha yenoseka [5, 18]:

DHepreTyHecKas 3KCIIO3MIUSA, co3faBaeMas 3MEKTPUYECKUM II0JIEM, OIpe-
Iensercs no ¢popmye:

D3 = E2.T, (B/m)* 4,

rae E — HanpsoKeHHOCTH 2JeKTpHYeCKOro nofisl Ha pabouem mecrte, T — Bpems
BO3/1eHCTBUA N0 HAa pabOTHUKA.
DHepreTudeckas 3KCI03MLHS, CO3AaBaeMas MATHUTHLIM [10NIEM:

D3y =H?T, (A/M)* 4,

rae H — HanpshKeHHOCTH MarHUTHOT'O MO Ha pafoueM MecTe.
B mmanazone yactor 300 MIn...300 I'Tu sHepreruyeckast 3KCIIO3ULIHS,
co3jaBaeMas 3E€KTPOMarHUTHBIM II0JIEM, ONIpelenseTcs 10 GopMyJie:

3B = [MDnay-T, (Br/M)- 4,

rae [II13 — nnoTHOCTE MOTOKA SHEPTHU JIEKTPOMAarHUTHOTO MOJIs Ha paboueM
MecTe.

TpenenbHO JoOMycTUMBIE MU MPO(ECCHOHANBHOrO BO3NEHCTBHS 3HAYEHMS
SHEpPreTHUIecKofd 3KCIO3UUMH 32 pabouuii feHp (pabouyio cMeHy) IpUBEACHbI
B Tabn. 7.7 [5].
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Tabnuua 7.7

IIpenensHO NOITYCTUMBIE 3HAYECHUS SHEPreTUHECKON IKCIIO3IUIIHMU

[IpenensHO AOMYCTHMAs SHEPreTHYeCKas IKCOo3uuus |

TTHANA30H YaCTOT 10 SJIEXTPUYECKOH 0 MarHUTHOH o I;J:)(;EI:(ZCTH
cocmsna;omeﬁ, cocmsnx;omeﬁ, SHEprH,
(B/m)"-u (A/m)-d (MxBT/cM?)- 4
30 x[n...3 MI'y 20 000,0 200,0 -
3...30 MI't 7 000,0 - -
30...50 MI'y 800,0 0,72 —
50...300 MI'q 800,0 — —
300 MI'u...300 I'T'n — 200,0

HpeuenLHo AONYCTHUMBIC 3HAYCHHUSA HWHTECHCUBHOCTH JJICKTPOMArHUTHOI'O

nons (Enpy, Hnpy, [H19ngy) B 3aBUCHMOCTH OT BpEMEHH BO3JEHCTBUS B Tede-
nue pabouero nus (T) onpenensrores no popmynam:

39E1'I)1
Enﬂy= T,
O0un
Hppy = - A
M3y = T A

[Ipn nr060M 3HAYEHUM BPEMEHH BO3JEHCTBHS 3JIEKTPOMATHHUTHOTO MOJIS Ha
paboTHHKA HANPSKEHHOCTH MEKTPUYECKOTO U MAarHMTHOrO NOJIeH, IUIOTHOCTD
MOTOKA 3HEPrHy HE JOJDKHBI NPEeBBILUATE MAaKCUMAIIBHBIE JONYCTUMbBIE YPOBHH,
TipeacTaBieHHble B Tabn. 7.8 [5].

Tabnuna 7.8
Maxkcumanbssle [TY HANpsSOKEHHOCTH ¥ INIOTHOCTY OTOKA
sHepruu OMII auanazona yactoT >30 k[ '1—300 I'T1g

[NapameTrp| MakcuMalibHO AOINYCTHMBbIE YPOBHH B Ananasonax 4acTtoT (MI'n)

>0,03-3,0 [>3,0-30,0>30,0-50,0 [> 50,0-300,0[>300,0-300 000,0
E, B/Mm 500 300 80 80 —
H, A/M 50 - 3,0 - -
[0, 1000
MKBT/cM? - B B 5000

* Jins ycnoBuil TOKaILHOrO 06Ty4eHUs KHCTEH pyK
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Mg cnydyaeB oOiydeHHs OT YCTPOHCTB C NepeMellatolleiicss quarpammoit
H3Ny4YeHHs (Bpallarolllecs U CKaHUPYIOUIMe aHTEHHBI ¢ YAaCTOTOW BpallleHus
WK CKaHUpOBaHUs He Gonee 1 'y i ckBaxxHOCTHIO He MeHee 20) ¥ JIOKAJIBHOrO
obny4yeHus pyK npd padoTax ¢ MHUKPOMOJIOCKOBEIMA YCTPOHCTBAMHU TIPEAEIIHHO
JOIIyCTHMMBIH ypOBEHb IJIOTHOCTH IIOTOKa JHEPrUU A1 COOTBETCTBYIOLIETO
Bpemeru 06myuenus (I[I13nay) paccyuTrBaeTCs Mo Gopmyie

s,
T

2

manﬂy = k

rae k — xo3ppunueHT cHMXEHUsT OHONOrHYECKOH aKTHBHOCTH BO3ZEHCTBUH;
k = 10 — nns cnyuaeB o6aydeHUS OT BpAllAIOIIMXCS ¥ CKaHHPYIOIIHUX aHTEHH
[5, 18]; k = 12,5 — nns cay4aeB JIOKaJIbHOrO OOJy4eHHsl KUCTeH pyK (Ipu 3ToM
YPOBHH BO3JeHCTBUS Ha Jpyrue uacTH Tena He MOODKHBI IIPEBEHIMIATE
10 MxBt/em®); D3nm» ng — TIPEJENTBHO IOy CTUMAs SHEPTETHIECKAs SKCIO3ULIMA.
B mnanazonax uactor >30 xI'u—-3 MI'u n >30-50 Ml yuutsiBaroTcs 230,
co3naBaeMble Kak aNeKTpudeckuM (D3g), TaK U MarHUTHBIM nossiMu (D0y):

2 99
Derpy Pty

<1

-

rae D2g, D0y — PHepreTHvecKas 3KCIO3WLMS, COo3AaBaeMas COOTBETCTBEHHO
3NEKTPUYECKUM U MarHUMTHEIM I10JIEM; agEnny u O3y nay NpeJensHo AoMycC-

TUMOE 3HAYEHUE SHepreTHYECKOH 3KCIO3ULIMH, CO30aBaeMOl NEKTPUIECKUM M
MarHuTHBIM IOIIMHU [5].

[Ipn obryueHun pabGoTarollero OT HEeCKONbKHX HcTOUHHKOB OMII pagno-
YaCTOTHOIO AMAla3oHa, JUIsl KOTOPBIX yCTaHOBJIEHH! ofauHakossle ITTY, 93 3a
pabouuil leHb OoNpeeNnsieTcs: MyTeM CyMMHPOBaHUs D3, CO3/1aBaeMbIX KaXKIbIM
HCTOYHMKOM [5]

n
2
Y E2T, <39, ,

i=1

n

i=1

i=1
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Ilpy obnyueHuH OT HECKONBKUX UCTOYHUKOB DOMII, paboTarolmux B 4acToT-
HBIX AHafa3oHax, A KOTOPHIX yCTaHOBNEHBbI pasHble [1JY, nomxusl cobnro-
JlaTbCsl CIEAYIOKE yeaoBus [S]

n 93 n 33 n 33
5y +233 Es +...+Z#sl;
EI'UIVZ

nay 1 i=1 i=133Em[yn

n 33}5 n 90 lnigie}
+ —<1.
i=1 D,y il OO Dy,

VYposar OMI], cozgaBaembie [IPTO Ha cenureOHON TeppUTOPUH, B MecTax
MacCcOBOTO OT[IbIXa, BHYTPU XWIBIX, OOIIECTBEHHBIX M IIPOHU3BOJACTBEHHBIX I10-
MELUEHHH, TToABepraromuxcs BozjaeicTBHo BHemHero 3MII PU, He AOMKHBI
mpeBeiath [1J[Y, ykasaHHbIX B Tabl. 7.9 (C y4yeToOM BTOPHYHOIO MU3TYUEHUN)
[11,20].

Tabnuua 7.9
[IpenensHo nonyctumsie yporau OMII quanazoHa yacToT
30 x['1—300 I'T'u oy1g Hacenenust

Hwanazon | 30-300 | 0,3-3 3-30 | 30-300 |

yactor | kI My | Ml | Mo 0,3-300 Fru ‘
Hopmupye- HanpsxeHHOCTh 371K TPHYECKOTO ‘ ILtoTHOCTE OTOKA 1

N noss, E (B/m) sHepruy, [T

:MLIPI napamerp (MKBT/oM?)

IlpenensHo 10
JOITYCTHMBIE 25 15 10 3 5"

YPOBHHU

[Tpu omHOBpeMEHHOM OOJIyUE€HHM OT HECKOJBKHMX HMCTOYHMKOB, IS KOTO-
pBIX yCTaHOBJIEHB! ogHH U Te ke L[V, nomxHbl cobmonaThes CleayroLe yc-

sosus [20]:
n
"ZE? =ECyMM s EI‘[[[V;
i=1

n
i=1

rae B — HanpshyKEeHHOCTB DJIEKTPUYECKOIO IOJA, CO3faBaeMas HCTOYHHKOM
OMII nog i-M HOoMepowm; TII13; — IIIOTHOCTh IIOTOKa SHEPTUM, CO3aBaeMas UC-

* Jlns ciay4aeB oOIydeHHs OT aHTEHH, pabOTAIOIIMX B PEXHME KPYTOBOro 0630pa Wiy
CKaHHpPOBaHHUA.
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touHrkoM OMII nox i-M HoMepoM; Eppy — ITJIY nHanpshxkeHHOCTH 3JeKTpHUYe-
cKOro noJsis HopMmupyemoro guanazona; 1[I3nppy — I[1JIY nnoTHOCTH MOTOKA
SHEPruy HOPMUPYEMOTO JHaIa3oHa; n — KOJMYECTBO HCTOYHUKOB DMIT

Ilpy omHOBpPEMEHHOM OOJIyHYEeHHH OT HECKOJNBKHX HCTOUHHKOB OMII, ni1s ko-
TOPEBIX YCTaHOBJIEHb! pa3Hble [1/1Y, NoMmKHEI cOONIOAATHCS CIEAYIOIIUE YCIOBUS
[20]:

2
§| Eenoy || S M 0m |,
j=| EnHyJ k=1 I_[l_[:')mlyk

rae ECYMMJ_— CyMMapHas HaIps>KCHHOCTH 3JIEKTPUUYECKOro IOJIs, co3ZaBaeMas
ucrounrkamu OMII j-ro Hopmupyemoro auanasona; Eqqy — LY HanpsokeH-
J

HOCTH 3JIEKTPUYECKOTO MOJS j-T0O HOPMHPYEMOTo JHana3oHa; 1'[['[3%,‘\4,%k

CyMMapHas IIJIOTHOCTb IIOTOKa dHEPruu, co3aaBaemas uctouHukamu OMIIT k-ro
HopMHpyeMmoro nuanasona; 1113 v, — [TAY nnoTHOCTH NoToka 3Hepruu k-ro

HOPMHPYEMOIO JHANa3zoHa; m — KOJIHMYECTBO AMANa30HOB, M1 KOTOPbIX HOPMH-
pyerca E; Q — konM4ecTBO AMana3oHOB, Uit KOTOpbIXx HopMupyetcs [T10.

7.4.3. Konmpoab UHMEHCUBHOCHIU IIEKMPOMAZHUMHO20 ROA
paouowacmomnozo OUana3ona

KonTtpoas ypoBus IMU Ha paGouux mecrax. KoHTposs fomxkeH ocyie-
CTBIATHCS Ha paboyMx MecTax IepcoHalna, 00CIyXHBaIIEr0 MPOU3BOCTBEH-
Hbl€ YCTAHOBKH, FE€HEpUpYyIOllee, Nepefarollee U H3nyJarolllee o0OpynoBaHHe
pajHo- ¥ TENEBU3UOHHBIX LEHTPOB, PajMOJIOKALIMOHHBIX CTaHLWH, (usnorepa-
NeBTHYECKHE armnaparsl 4 np. [5).

He noaniexar KOHTPOIIO MCIIONb3yeMble B YCIOBHSMX ITPOU3BOJCTBA UCTOU-
Huky OMI], ecnu oHM He pabOTAIOT HAa OTKPHITEIH BOJHORBO/, aHTEHHY MM ApY-
roif aneMeHT, NpefHa3HaYeHHbIH UIsI U3Jy4YeHHUsl B IIPOCTPAHCTBO W UX MAKCH-
MaJllbHas MOLLHOCTb, COIJIaCHO MAclOPTHHIM JaHHEIM, He NIPEBLIIIAeT:

e 5,0 Bt — B nuanazone yactoT > 30 k['1...3 MI'1;

e 2.0 Bt — B guanazone yactoT = 3 MI'11...30 MI'n;

e 0,2 Bt — B auana3oHe yactoT = 30 MI'1...300 I'T 1.

Kontpone yposHs DMHU PY B 1poH3BOACTBEHHBIX YCIOBHSIX NPOBOIUTCS:

® NIpY NIPOEKTUPOBAHHH, IIPUEMKE B IKCILTyaTalHIO, H3MEHEHHH KOHCTPYKLHH
uctounnkoB DMMU PY u texHONOrHueckoro oGopyaoBaHHs, X BKIIFOYAIOIIETO;

® [P OpPTaHH3aLHMU HOBBIX pabodyux MECT;

 [pY aTTECTALUHU paboYuX MECT;

® B [OpsAIKEe TEKYyILEro Hajzopa 3a AeHCTBYOIMMH UCTOUHHKaMH OMU PY
(1 pa3 B 3 roza).
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Kountpons ypoBHeit DMH PU MoxeT OCyl1ecTBIATLCS MyTEM HCMIONL30Ba-
HHs pacdeTHBIX METOJOB H/WIIH NPOBEISHUS H3MepeHNH Ha pabounx MecTax.

Ha craguu npoexTHpoBaHUS AOINYCKAaeTCs OIpelelieHHe YPOBHEM 311eKTpo-
MArHMTHOTO NOJI PaJiHO4YacTOTHOIO AHana3oHa pacdeTHBIM MeToJIoM. Pacuer
JLOJDKEH BBINOJIHATHCA B COOTBETCTBUH C YTBEPXKIEHHBIMH METOAMYECKUMH yKa-
3aHMSIMHM UM C YYETOM CIEAYIOIIMX TEXHHUYECKHX NapaMeTpOB pajJuoNepenaro-
LIHUX YCTPOUCTB:

® MOIHOCTH NepeaTynKa;

® pexUMa H3JTyUEeHHUS;

¢ k03 dHULIMEHTa YCUTIEHUS aHTEeHHBI,

® BEJIMYUHBI IOTEPH PHEPIUU B aHTEHHO-QUISPHOM TPaKTe;

® 3HaueHWH BOPMUPOBAHHON JHarpaMMbl HalpaBi€HHOCTH B BEPTHKAJb-
Hol ¥ ropuzoHTanbsHOH mockoctsx (kpome anteHH HY, CY u BY auanasoHos);

® ceKTopa 0630pa aHTEeHHEI,

® BBICOTHI aHTEHHB! HaJl NOBEPXHOCTHIO 3eMJIM H T. [.

s peifcTBytonmx o6BeKTOB KoHTpons OMM PY ocymecTsisercs mpe-
HMYILIECTBEHHO OCPEACTBOM UHCTPYMEHTAIbHBIX H3MEPEHHUH.

W3mepenus ypopneit DM PU nosmxHer MpoBOAMTHCS AN BCeX pabouux
PEXHUMOB YCTaHOBOK IPY MaKCHMATIbHOH HCIOIB3YeMOH MOUIHOCTH W Tocie
BBIBEIEHUS paOOTHHKA M3 30HBI KOHTPOJIS.

WzMepeHus npoBoAdT B 3aBUCHMOCTH OT pabGoueil nmo3s! Ha BeicoTe: 0,5; 1,0
¥ 1,7 M OT OonoOpHO# MOBEPXHOCTH NpPH BBINOJHEHHH paboT ctog U 0,5; 0,8 u
1,4 M mpM BBIIONHEHWH paboT cuas. Bo BpeMs uaMepeHHil PUKCHPYIOTCS Mak-
cumanbHble 3HaueHus E u H unn I3 nas kaxxaoro pabouyero mecra.

B cnyyae ecnu UMeeT MecTO JIoKanbHoe o0JyYyeHHe pyK paGOTHUKOB, KOH-
TpoJb HHTeHCHBHOCTH OMMU PU cnepyer HONONHUTENBHO NPOBOAUTH HA YPOBHE
KHCTeH U cepeAMHBI Npeaneyps.

Kontpons uwdaTeHcuBHOCTH OMU PU coznmaBaeMbIX BpallarolAMUCS WIIM
CKaHUPYIOUIMMU aHTCHHAMM OCYILECTBNSETCS Ha paboyuX MecTaX U MecTax
BpPEMEHHOTO MpeOhIBaHMS NepcoHana Npy BceX pabouMx 3HAYeHUSX yria Ha-
KJIOHA aHTEHH.

Jnst oueHku yposaeit DMU PU ucnonp3ytoT npuOOpsl HalnpaBIEeHHOT'O
npreMa (OOHOKOOpAMHATHbIE) W NMpUOOpPHI HEHAIpaBIEHHOIO IpHeMa, OCHa-
LIEHHbIe U3OTPOMHBIMU (TPEXKOOPAMHATHEIMH) AaTuukaMu. [Ipubopsl, ucnons-
3yeMble JISI KOHTPOJIS, AOJDKHBI TNMPOHTH rOCyHapCTBEHHYIO aTTECTALMIO H
HMETh CBUAETENHCTBO O IIOBEPKE.

Jns usmepenus unteHcusHoctd DMMU PY B puanasone wactor xo 300 MI'g
HCIIONB3YIOT NpUOOPBI, NpeHa3HaueHHbIe Uil OIpeAe/IeHHUs CpeNHEKBaApaTH-
YECKOI0 3HAYESHHS HANPSHXKEHHOCTH 3JIEKTPHYECKOro H/WIIM MarHUTHOTO NoJei ¢
JIOIlyCTUMO# OTHOCHUTENILHOU MOrpeLIHocThio He Gonee + 30 %.
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Hns uamepenuit yposaeit ODMU PU B auanasone uwactor 2 300 MIiL...
300 'y ucrione3yroT NPUOOPHI, NpelHa3HAYeHHbIe A OLICHKH CPEelHHX 3Haue-
HUI IIOTHOCTH NOTOKA 3HEPTrHU C JOIMYCTHMON OTHOCUTENBHON MOTrPELTHOCTRIO
He 6onee *+ 40 % B auana3zone = 300 MI'1...2 I'Tu 1 e Gonee + 30 % B quana-
30He cBbite 2 [T

He nonyckaercst MPpOBOAUTE U3MEPEHHS MIPY HATIMYHUK aTMOCPEPHBIX ocaj-
KOB, a TAKXe IPU TeMIepaType U BIAXHOCTH BO3LyXa, BEIXOSIIUX 3a [Ipeaeib-
Hble paboyre napaMeTps! CPeAcTB U3MEePEHHUH.

PesynpraThl u3MepeHuH crnenyeT oQopMIILTs B BUle IPOTOKOJA W/HITH Kap-
Thl paclpeeNeHus YPOBHEH 3NEKTPUUECKNX, MAarHUTHBIX HIIH 3JIEKTPOMAarHuT-
HBIX [OJIeH, COBMEILEHHOH C IJIaHOM pa3MelleHHss o0OpyIOBaHUS HIIM MOMe-
LIEHUS, TJI€ IPOH3BOAUINCEH U3MEPEH M.

HNzmepenus nuTteHcHBHOcTH DMM PU B noMemienusx xKHAbIX H odmecT-
BeHHbIX 3aaHni [11] ciexyer mpoBOAMTE NpH YCNOBHM paGOThl HCTOYHHKA
OMMH Ha nonHOH MOIIHOCTH B TOYKaX IOMEIeHHs, HanOoJiee NPUOIHKEHHBIX K
HCTOYHHKY (Ha GankoHax, JOMKHUAX, Y OKOH), & TakKe Y METAUIMYECKHX U3e-
NMH, HaxOJAIIMXCS B IOMEIIEHMSIX, KOTOPBIE MOIYT SBISTHCS NACCHBHBIMU
perpancnaropaMy OMU U NpU MNOTHOCTBIO OTKIIOUEHHBIX M3HENUsX OBITOBOM
TEXHUKH, SBISIONUMXcS ucrodukamMy OMM PY. MuHuManbHOe paccTosHUe 0
METANIN4ECKUX IIPEJMETOB OIpeleNseTcs HHCTPYKUHMEeH [0 3KCIlyaTaldd
cpenctBa usMepenus. Mameperus DMU PU B xHIIBIX TOMENIEHNSX OT BHEIIHNX
HCTOYHHUKOB LIeN1ecO00pa3HO IIPOBOAUTE IPU OTKPBITHIX OKHaX.

7.4.4. 3auiuma om 8030elicMEUA INEKMPOMAZHUMHOZ0 NOJIA
DPAOHOHACMOMHO20 OUANA3IOHA

Hns 3amumer nacenenun ot BospedctBus OMMU PY, cospaBaemMbix nepe-
JIAIOMIUMH PaAUOTEXHUYECKUMU 00BbeKTaMH (pafHONOKALHOHHBIMY, pajuoIe-
pPENaroUIMMH, TENEeBU3HOHHBIMHM CTaHIMSIMM, 36MHBIMHM CTaHIMSAMU CILyTHUKO-
BOHM CBSI3M U JAPYTUMH OOBEKTAMH), YCTAHABIUBAIOTCS CAHUTAPHO-3AILHUTHEIE
30HBI M 30HBI OTpaHH4YeHUs 3acTpoiiku [20].

CanumapHo-3auumHotl 30101 ABIAETCS TIOLIAAL, IPHUMBIKAIOIAS K TEXHH-
YeCKOH TEpPPUTOPHH Nepedaroliero odbeKTa, BHELIHIS IpaHULa KOTOPOH orpe-
JeNnsieTcs Ha BBICOTE 2 M OT HOBEpXHOCTH 3emiid o [T1Y OMIL

3onoit oepanuuenus ABIAETCS TEPPUTOPUS, TAe Ha BbIicoTe Oojiee 2 M OT Mo-
BEPXHOCTH 3eMIH MHTeHcHBHOCTE OMMW npesbiuaer I11Y. BHemnss rpanuua
3TOU 30HBI ONpEAeNsieTcs M0 MAaKCHUMAallbHON BBICOTE 3[aHMH IEepCIEeKTHBHOHN
3aCTPOMKY, Ha BRICOTE BEPXHEro 3Taxa KOTOPHIX WHTEHCUBHOCTH 3NEKTpOMar-
HHUTHOTO NoNs He npesbltaeT [TJ1Y.

O0e ykxaszaHHBIE BBILIE 30HBI ONPEAETSIIOT PACYETHBIM ITyTEM M YTOUYHAIOT
OyTeM M3MepeHUH MHTeHCHBHOCTH 3NEeKTpoMarHUTHoro nons. OO0s3aHHOCTb
[IPOBEIEHMS PACYETOB U U3MEPEHHH JISXKUT Ha BIaAeble paflMoTEeXHUYECKOTO
obBeKTa.
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B caHuTapHO-3alIUTHOHA 30HE M 30HE OrpaHUYEHHUH 3alpellaeTcsi CTPOM-
TENBCTBO JKUNBIX 3JaHUH BCEX BUIOB, CTALMOHAPHBIX JIeYeOHO-MPOPUIAKTH-
YECKUX M CaHAaTOPHO-KYPOPTHBIX YYDPEXAEHUHM, JETCKUX JOLUIKOJIBHBIX YUpPEx-
JIEeHU, cpeAHUX y4eOHBIX 3aBeleHHi, MHTEPHATOB U APYTHMX 3[aHuil, IpeaHa-
3Ha4YeHHBIX JUISl KPYTJIOCY TOYHOTO NpeObIBaHus JTI0OACH.

Jlns 3a1UTEl OOLLIECTBEHHBIX U IIPOU3BOACTBEHHBIX 3/IaHUM B Cllydae Heo0Xo-
JUMOCTH MOXET OBITh IIPEyCMOTPEHO BBIIIOJNIHEHNE OTPAXKAAIOIKX KOHCTPYKLUH
Y KPOBIIM M3 MaTEPHaNIOB C BBICOKMMH paJMO3KPAaHUPYIOIUMU CBOMcTBaMM (xe-
1e300eTOH U Jp.) WIK HOKPBITHE OrPaXIAOLIMX KOHCTPYKUHHA 3a3eMJICHHOH Me-
TAJMYECKOM CeTKOH.

IToMIMO IPSAMOrO M3Ny4YEHHUS, ONAaCHOCTh MOXET HpPeACTaBlATh BTOPUYHOE
3JEKTPOMArHUTHOE U3Jy4eHHe, Mepeu3NydyaeMoe 3JIeMEHTaMH KOHCTPYKLMH
30aHus, KOMMYHHKaUMSIMH, BHYTPEHHEH NpoBoAKoi U T. A. Jlns 3aituThI OT He-
ro B ciiyyae HeoOXOAMMOCTH OGaTaped OTOIUIEHMS U JIPyrue 3JIeMEHTHl KOMMY-
HUKaLUA U ceTel CiefyeT 3aKphIBaTh JUAIEKTPUUESCKIMH (AEPEBAHHBIMU U T.II.)
KopobaMH, MPeNsSTCTBYIOIMMH HENOCPEACTBEHHOMY JOCTYITYy K STHM 3JeMEH-
TaM. Heobxonumoe paccTosiHHE MEXAY 3JIEMEHTOM KOMMYHUKaUMi U ceTell u
KOpoOOM olpeAesseTcs MyTeM U3MepeHHH HHTeHCHBHOCTH 3JeKTPOMArHUTHOTO
mons [11].

Ha xaxnp1il nepenaroliuii paAHOTeXHUYECKU 00BEKT HOMKHO OQOPMIIATE-
cd CaHMTAPHO-3MHAEMHOJIOTHYECKOE 3aK/IIoueHne corjacHo MY 4.3.2320-08
[21]. CarHTapHO-3MUAEMHONIOIHYECKIE 3AK/IIOUSHUS BBIIAIOTCS PasfeNbHO: Ha
pasMelleHHe Nepearolliero pagdoTeXHHYECKOro oOBbeKTa U Ha ero 3KCIIyaTa-
uuo. CaHUTapHO-3NMAEMHOJIOTHYECKHE 3AKUN0YEHHs Ha [Tepefarollie pajuo-
TEXHHUECKHEe OOBEKTHI BRIAIOTCS yrpasiieHusMe PocnorpebHamsopa cyObex-
ToB Poccuiickoit @enepannn, Ha TEPPUTOPHH KOTOPBIX HaXOASTCS KOHKpPETHBIE
nepearllue pailoTeXHUYeckHe 0OBEKThl, HAa OCHOBAaHHHU pPE3yJIbTaTOB CAHH-
TapHO-3MUAEMHOJOTHHecKoH akcnepTu3sl [20].

3auwjuma nepconana ot Bozaeiicreus OMII pagnodacTOoTHOrO AuarniasoHa
OCYLIECTBIAETCS IyTeM [pOBEACHMS  OpraHU3alldOHHBIX, HHXXEHEepHO-
TEXHHUYECKHX, JIeueOHO-TIPOGUIAKTHIECKHX MEPOIPHATHHA, a TakKe HCIOIB30-
BaHUs CPEACTB MHAHBHYalbHOH 3alLUTHI.

K opeanusauuonnsim meponpusamuam OTHOCSATCS: BBIOOD pallMOHABHBIX
pexxuMOB paboTel 000PYNOBaHUSA; OrpaHHYECHHE MECTa U BPEMEHH HaxOXICHHS
nepcoHana B 30He BozAeicTBua OMU PY (3ammrta paccTosHUEM U BPEMEHEM) U
T.I.

3awuma spemernem NpeaycMaTpUBacT OrpaHHYEHHE BpeMEHH NpeObIBaHUsA
yenoseka B paboueil 30ne. OHa NpUMeHseTcs, KOrga HET BO3MOXKHOCTH CHU3UTh
WHTEHCHBHOCTD U3JIYYEHHs O AOIIyCTHMBIX 3Ha4YeHUH. B nuanaszone yacTor oT
30 x['u go 300 MI'u nonycrumoe Bpemsi MpeObIBaHUS ONPEAENSAOT N0 clie-
JLyIoIIUM GopMynaMm:
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B nnamazone dactort oT 300 MI'u no 300 I'T'y mo dopmyie

D 1ms,,
mmn

T=

IpenensHo ponycTuMoe BpeMsi paboThl BHOCUTCS B HHCTPYKLIMHU 10 TEXHHU-

Ke 0e30MacHOCTH ¥ B TEXHOJOTHYECKHE JOKYMEHTHI, a Ha UcToYHHKax OMH PU

WK B HENOCPEJCTBEHHOH ONHM30CTH OT HHUX pa3MeIlaloTCs COOTBETCTBYIOLIME

npenynpexnenus. CokpallleHHe NPOAODKUTEIBHOCTH  BO3AEHCTBUA TOJDKHO

OBITH NOATBEPKACHO TEXHOIOTHYECKHUMM, PACHOPSAUTEIBHBIMU JOKYMEHTAMMK
H/HIIM pe3yJIbTaTaMi XpOHOMETpaxa.

3awuma paccmosnuem NpeAro-

naraer yBelUYeHHEe pPacCTOSHHM

MeXAy WH3jIy4yaTelieM M IepcoHa-

noMm. PaccTosHue, COOTBETCTBYIO-

lee MpeaenbHO JONMYCTHMOM HH-

TEHCHUBHOCTH OOJIyHeHHs, Olpe/e-

JISETCS PacyeTOM H MNpoBepsieTcs

HHCTpyMeHTanbHO. Ha ngBepsax mo-

MELLIEHHH, Te UMeeT MECTO NOBbI-

LIEHHBIA YPOBEHb 3JIEKTPOMAarHUT-

HOTO U3JIyYeHMd, a TaKKe Ha MpH-

Oopax pasMelaroT 3HaK «BHuMa-

Puc. 7.9. 3vaxk «Buumanue! Hue! DJIeKTpOMarHuTHOE IIoJe»

DJIeKTPOMAarHHTHOE NOJEN (puc. 7.9) [6].

HusicenepHo-mexHuteckue Meponpuamua TpenycMaTpUBaIOT yMEHbIUe-
HHE MOLJHOCTM HU3JIyuyeHHs B CaMOM HCTOYHHUKE, 3KPaHUPOBaHHUE HCTOYHHKOB
H3Jy4YeHUs, IKpaHUpOBaHHe pabouuxX MecT, 0003HaAYeHHE U OIPakKACHUE 30H.

Vmenvwenue MowHocmu usnyuenus 8 camom UCmMoyHUKe W3ILydeHUs JOCTH-
raercsi IpMMEeHeHHeM CIIELHaNbHBIX YCTPOHUCTB: MOTNOTUTENEeH MOIIHOCTH, 5K-
BHBAJICHTOB aHTEHH, aTTEHIOATOPOB, HANPaBIIeHHBIX OTBETBUTENEH, OPOH30BBIX
NPOKJIAROK MEXY (IaHIAMH, IPOCCENLHBIX (IIaHUEB U Ap.

Dkpanuposarue ucMoOYHUKOE U3NYYeHUs: UCTIONb3YIOT U1l CHW)KEHHS] HHTEeH-
cuBHocTH OMU PY Ha paboyeMm MecTe UM OrpaXKACHUS ONACHBIX 30H M3Jyde-
HUH. DKpaHbl MOTYT OBbITh OTPAKAIOIUMMH HJIH NOINIOLIAOUIMMH; CTalHOHap-
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HBIMHM MM NEpEeHOCHBIMH. MaTepuansl, pa3sMepbl H KOHCTPYKLHH 3KPAHOB OIl-
penensoTes 0COOEHHOCTAMM TEXHONOIHYECKOTO MPOLECCa, XapaKTepUCTUKAMU
3KpaHUpyeMoro obopyaoBaHus, TpeGyeMoil 3 (heKTHBHOCTBIO SKPaHUPOBAHYIS
U JOIYCTUMbIMU IIOTEPSIMH B SKpaHe.

DKpaHbl HaCTO M3rOTABIMBAIOT B BHJE 3aMKHYTBIX KaMmep, LIKadoB WIH KO-
xyxoB (puc. 7.10).

Puc. 7.10. DxpaH, BBIIOJHEHHDbIH B BUJE
3aMKHYTOH kameps! (pa3Beprka)

OO6BIYHO JUI OTpaXKAIOUIMX IKPAHOB B KaYeCTBE Marepuaia SKpaHa [puMe-
HAIOT MeTaJUTH4ecKhe NUCThl. OHaKO BO MHOTHX CIy4asX SKOHOMHYECKH BbI-
FOAHO BMECTO METAUIMYECKOIO 3JKpaHa HCIONL30BAaTh IPOBOJIOYHBIE CETKH,
¢donproseie MaTepHaNbl, COTOBBlE pelleTKU. DhGhEeKTUBHOCTE IKPaHHPOBAHUS
3JIEKTPOMAarHMTHOr'O OIS [IPH UCIOJIb30BaHUU [IPOBOJIOYHAIX CETOK 3aBHCHUT OT
JMaMeTpa [poBoja U l1ara ceTky. B nepeuyens ¢onbroBbix MaTepranoB TOILK-
Ho# 0,01...0,5 MM BXOAAT B OCHOBHOM JUaMarHUTHbIE MaTepUarbl: allOMUAHUH,
JaTyHb, HUHK.

Papguonornomaronye 3KkpaHbl HU3TOTOBISIIOT U3 MATEPHANIOB, OTBEYArOIIHX
CIEAYIOIMM TpeOOBAHMSIM: MaKCHMAIBHOE IIOTVIOIICHHUE 3IEKTPOMATHHTHBIX
BOJIH B [LIMPOKOM 4YacTOTHOM JMana3oHe, MUHUMAaIbHOE OTpa)X€HHE, OTCYTCTBHE
BBIACTICHUS] BPEIHBIX BELIECTB, MOXapoGEe30NacHOCTh, HeOOoIbIIre rabapuTsl U
Bec. 3allluTa, OCHOBaHHAas Ha IPHUHLUIIE PaJHOIIOT/IOICHH, IPUMEHSETCS IPH
CO3[IaHMM aHAJOroB CBOOOJHOIO MPOCTPAaHCTBA NPU aHTEHHBIX HArpysKax; IIpH
HEBO3MOXXHOCTH IPUMEHEHUS KaKUX-JIM0O ApYyruX 3alldTHBIX MaTepualoB
BCJIEACTBHE BO3MOXKHOI'O HapyLIEHUS TEXHOJIOTHYECKOTO Iporecca; ans oOxia-
IBIBAaHHUSI MECT CTBIKOB BHYTpEHHEH IOBEpXHOCTH IIKA(OB C reHEpaToOpHOHN M
YCHIHTENbHOH! anmnapaTypoH, spistolleiics uctouniukoM OMU; nns 3anonHeHus
mesned MeXAy TeMM NeTalsMH BOJHOBEAYLIMX CTPYKTYpD, KOTOpPhlE HE MOTYT
OBITh COEOUHEHB! CBAPKOM WM NaliKkoi.

Papuonornomaromue MaTepuaibl pa3fielsloTcs Ha MaTepHanbl, B KOTOPBIX
3JIeKTPOMarHuTHasi SHEPrus NPeBpallaeTcs B TEIUIOBYIO, 3a CHeT HaBEACHHS pac-
CESIHHBIX TOKOB, MarHUTOT'HMCTEPE3UCHBIX MJIM BBICOKOYACTOHBIX JAMIIEKTpHYE-
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CKHX MO0Teph, H MaTepUansl UHTepPEepeHUNOHHOTO THIIA, TJe TalleHue 3JeKTPo-
MarHUTHBIX BOJIH IIPORCXONUT 32 cueT pHTepdhepeHuun (puc. 7.11).

Puc. 7.11. CBY mnornoturenu (nupamujanbHble

MyCTOTeNkIe PagHOTIONIOIANOIINE MaTepHAIBl IS

6e39X0BBIX KaMep GOJBIINX PAIMEPOB U UCTIRITAHUI
Ha 3JIEKTPOMATrHUTHYO COBMECTHMOCTD)

ITo paboueMy AMANa30HY Pa3sNUYAIOT Y3KO-M IUUPOKO-AWAIA30HHBIC MaTe-
puansl. Co CTOpOHBI, He Mojiexallell o6ny4eHuo, painonornouiaroume MaTe-
pHalsl MOKPRIBAIOTCH, KaK IIPAaBUIIO, PaiUOOTPAKAOIMMU, B pe3ysbTaTe 4ero
XAPAKTEPUCTUKU PANTMODKPAHUPYIOLIEH KOHCTPYKIIMH B 1IE€/IOM YJIyHUIA0TCS.

Panuonornomaroliye MaTepualibl HMEIOT BUJI SJMACTHYHBIX M XKECTKHUX [1€HO-
TINACTOB, TOHKUX NUCTOB, PBIXIIOHN CHITTyUel MacChl WM 3aJUBOYHBIX KOMMayH-
JIOB, CIIeITHaNIbHBIX KPacoK.

[ npunaavs Marepuay MorJolALIHK CBOWCTB 3a CUeT Ipeodpa3oBaHHs
SMEeKTPOMATrHUTHON SHEPrUH B TEINIOBYIO B HETO BBOAAT MPOBOAALIME NOOABKH:
caxy, aKTHBHPOBAHHEIR yTons, kapboHWILHOe Xene3o. [IpoBonsime BiIove-
HUs CO3JAIOT NOTEpH (HaBeJEeHHbIe BUXPEBLIE TOKH TPEeBPALIAtOTCS B TEILIOBYIO
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3Hepruro). OCHOBOI NOITOMAIINX MAaTepHaioB SBIASIOTCS Kay4yk, [TOPOJIOH,
IIEHOMOMCTUPOJ, KPACKH U ApyrHe CUHTETUUECKHUE MaTepHalbl.

YMeHblIeHHEe KO3(MGHUIMEHTOB OTPAXEHHS MNOINOLUAIOMMX MAaTEPUANOB
JIOCTUraeTCsl B OCHOBHOM ABYMS NyTSAMH. B mepBoM cilyuae marepuaiy npuaa-
eTcs CIpyKTypa unM Gopma, yBenHUMBAIOUIas ero aKTHBHYIO NEpPEeNHIO Mo-
BEPXHOCTh, OOpAILEHHYIO K H3TYYEeHMIO, HAlPpUMED, MaTepHall JeNlaeTcsi BONOK-
HUCTBIM MJIM CO CIOXHOM, IOKPBITOM NMUpaMHUAaM# WIH KOHYCaMHM IIOBEPXHO-
cTh10. IIpy Takol MOBEPXHOCTH BOJIHA MHOTOKPAaTHO OTPa)KaeTcsl OT HEPOBHO-
cTed, U oblllagd 3Heprus, INpollemas B MaTepual, OKa3blBAETCS 3HAYUTENEHO
foneie, yeM NpH OJHOKPATHOM HaJeHHM Ha INIaAKYIO POBHYIO MOBEPXHOCTE.
BrInonHeHHbIE 110 TOMY CIIOCO0y MaTepHalbl SBISIOTCS [IIMPOKOIIONIOCHBIMH,
HO OHH{ YYBCTBUTENbHBI K AEHCTBUIO 3PO3HMH, BOIBI, IIBUIM U T. 4., XOTH U o0na-
Jal0T MaNloif INOTHOCThIO. MIX TONIMIMHA HAaXOAWTCS B TMPOINOPUMU € IIHHOM
BOJHBI.

IIpu coznanuy MarepHanoB HHTEPGEPEHLIMOHHOTO THIIA NOMIOUIAOMUN Ma-
TepHan TOJIUMHOW B 1/4 NIMHBI BOJHBI HAKIEUBAIOT HA METAIUIMYECKUH THCT
wiy cetky. Ecnu Takoil MaTrepuan nocTaBUTh Ha MYTH U3MYUEHHUS, TO EKTPO-
MarHUTHasl BOJIHA YaCTHYHO OTPA3UTCA OT HETo, YaCTHUYHO K€ NPOHUAET B HEro, B
OIpeleNIeHHOH CTeNeHH MOIJIOTUTCA B MarepHalie, OTPasHUTCs OT MeTalllude-
CKOH ITOMJIONKKHM, CHOBA YACTHYHO ITOIJIOTHTCS, JOCTUIHET NepelHeH oBepxHo-
CTH, YaCTUYHO OTpasuTCs oOpaTHO B MaTepyal 4 YacTHYHO BBIHAET B BO3AYyX. B
pe3ynbTaTe BOJIHA, BBILICAIIAS U3 MaTeprana, U3MEeHUT csoro (a3y Ha 180° mo
CPaBHEHHMIO C BOJHOM, OTPaXXeHHOH OT NepefHeH MOBEPXHOCTH NOIIOIAIIIEr0
MaTepuana, 4yTo COINpoBOXAaeTcs HHTepdepeHurel BodH. COOTBETCTBYIOLIMM
coyeTaHUEM Kod((HLHEHTa OTpaXKeHUS OT NepeNHed MOBEPXHOCTH ¢ KO3 QH-
[HEHTOM TNOIJIOIIEHUsI MaTepdana NOOHBAIOTCH MHUHHMAJIBHOTO OTPaXKEHHS
BOJIH OT Takoro martepuana. HenocTaTok 3TUX MaTepHaloB COCTOMT B TOM, YTO
OHHU 3(PPEeKTUBHBI TOJIBKO Ha KOHKPETHBIX YacTOTax.

OOBI4MHO paAHONOrNOLIAIoNMe MaTepHalbl oTpaxkaroT npuMmepHo 1 % ma-
Jarolieil Ha HUX 2HEPIHH, B HEKOTOPBIX CIlydasx OTpaK€HHe MOXKeT ObITb CHHU-
seno 10 0,01...0,001 %. Ilornomaromas crocoOHOCTh 3aBUCHT OT CBOHCTE Ma-
Teprana: A PagvolorJIOIAONIMX MATEpHAlOB Ha OCHOBE KayuyKa, TOpOJIoHa
U T1.1. oHa cocrtapnser 0,155...0,465 BT/CMZ, Ha NOJIMYpPeTaHOBO OCHOBE JOC-
turaer 1,3 Br/cm’, a eHOKepaMuUYecKHX MaTepHaios — 7,75 Br/cm’. B mocnen-
Hee BpeMmss Bce Oolbllee pacnpocTpaHEeHHE  OJNIY4YalOT  KEpaMHUKO-
MeTaTHYeCKHe KOMITO3ULIUH.

B Tabsn. 7.10 npuBeneHbl XapakTEPUCTUKH HEKOTOPBIX pafloNOrIOMAaroIuX
MaTepHalloB.
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Tabauua 7.10

OcHoBHBIE XapaKTEPUCTUKH PAAHOIOTIOIAIONIMX MATEPHANOB

Haumenosauue MaTtepuala

PaGouasg yacro-
Ta U3Ny4eHUs,

Kosdpduuuenr
oTpaxeHus, %o

ITn
Pe3unoswre koepuku:
B2®2 7,5-37,5 2
B2®3 7,5-375 2 |
BK®-1 7,5-37,5 2 |
Maznumoodusnexmpuueckue niacmutbol.
XB-0.8 37,5 2
XB-2.0 15,0 2
XB-3.2 9,4 2
XB-4.4 6,8 2
XB-6.2 4,8 2
CBY-068 0,15-2,0 34
THoznowarowue mamepuanst Ha OCHOEE NOPONOHA!
| B-2 37,5 2
'B-3 1,1 2
BP-3 0,75 2
BPIIM He BeilIe 10,0 1-2
Toznowaiowue mamepuansl Ha 0CHOBE OPeBECUHbL:
JIVY-50 1,5-37,5 3
JIVY-100 0,75-37,5 3
JIYY-150 0,5-37,5 3
Texcmonum 2pahumuposanHelii
N 369.87 pagumup 1,9-37,5 Jlo 50
Kpacka HTCO 014-003 1,9-37,5 Jo 50

Oxpaner 6 6ude comosbix peuemox TPUMEHSIOT ISl S5KpaHUPOBAaHHKS BEHTH-
JSIMOHHBIX OTBEPCTHH B 3KPaHUPYIOLLIMX KOXyXax ammnapaTypsl (puc. 7.12, a)
BIUIOTh JO CaHTHUMETPOBOI'O JHaNa3oHa M3IydeHHs. DPQPeKTUBHOCTh COTOBBIX
peLIeTOK 3aBUCUT OT OTHOLIEHMS INIyOMHBI K IUpHHe Ayeiku. Ecnu tpebyercs
ocobeHHo BrlcoKas 3QGheKTHBHOCTh KPaHUPOBAHHSA, PEKOMEHAYETCS IpuMe-
HATH COTOBBIE pelleTKH ¢ MepeceKaloluMucs adeiikamu (puc. 7.12, 6). Takue
pelIeTKH ONYYaroT HAJIOXKEHUEM JIPYT Ha ApYra TOHKHX PEIIETOK B OJHOM 23K-

paHe.
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Puc. 7.12. DxpaHHl B BUJE COTOBBIX PELIETOK ¢
oOBIMHBIMH () U ¢ TIepeceKaromumMucs (0) sueiikaMu

ﬂOCTOHHCTBaMH COTOBBIX PEMIETOK ABJIIAIOTCA HeOONBIIOH BCC, BBICOKHE 3K-
PaHupyromue CBOfICTBa, HHU3KOE CONIPOTHUBIICHUE BO3AYINHOMY ITOTOKY H Ap.

I[JIS[ OKpaHUpPOBaHUSA HEeIJIOTHOCTEN Kopnyca U KphIIEK B KOXYyXaX HCTOY-
HHKOB H3JIYUYCHHHA HCIIONB3YIOT MSATKHE 3KpaHHUpYyrOIUe mMaTepualbl, BerHI/Iﬁ
CIIOH KOTOpPBIX COCTOHUT HU3 Me’I‘aJIJ'II/BHpOBaHHOﬁ TKaHHM, a BHYTPCHHHUM HalOJI-

HUTENEM SBISIETCS MSATKMH [OPUCTHIM MarepHan, HallpuMep, IIOPOJIOH
(puc. 7.13).

Puc. 7.13. DxpaHupoBaHue HEIUIOTHOCTEH KOPITyca anmnaparyphbl

Dxpanuposanue pabouezo mecma NPAMEHSETCA B ClIy4ae, KOrja HEBO3MOX-
HO OCYLIECTBHUTh 3KpPaHHUpOBaHHe ammnaparypbl. OHO JOCTHraeTCsi ¢ TMOMOIIBIO
coopyXXeHusl KabuH MO0 IUHPM ¢ NOKPBITHEM U3 TOIJIOLIAIOIIMUX MATEPUATIOB.
B kauecTBe 3KpaHUPYIOMEro MaTepuaia Ui OKOH, NPUOOPHLIX naHened npu-
MEHSETCS CTeKI10, IOKPBITOE MOJYTIPOBOAHHUKOBBIM JBYOKCHIOM OJIORA.

Cpeocmeamu unousudyanvnodl 3auwjums (CH13) cnenyer nonb3oBaThes B
TEX Cllyyasix, Korjaa IpuMeHeHHe APYTUX CIoco00B NpeJOTBpallleHUs] BO3AeHCT-
Bus OMU PY HeBozmoxkHo. B kauectBe CH3 mpUMeHSIOT XanaT, KOMOMHE30H,
KaIllolIOH, 3allMTHBIE OYKM. MaTepualn, u3 Kotoporo usroraBnuparor CU3,
NPEeNCTaBNsET COOOH CrielManbHyIO TKaHb, KOTOPYIO MONYYaioT, JUOO0 BBOIS B
COCTaB TKaHU TOHKHE MeTaNIMYeCKUe HUTH, 0Opasyroule ceTKy, MO0 MeToa0M
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XUMHYECKOH MeTaIIu3aluy (U3 pacTBOPOB) CYPOBBIX TKAHEW pasiM4YHOU CTPYK-
TYPBI ¥ IITOTHOCTH.

JI71s 3aUIU TRl OPraHoB 3peHHs MPUMEHSIOT CeTYaThle OYKH, UMEIOIlne KOH-
CTPYKUMIO MOXYMACOK U3 MEIHOH WU JaTyHHOU ceTkw w1 ouxu OP3-05 (ouku
panuo3alUTHEIE) CO COELMANbHbIM CTEKIOM ¢ TOKOMPOBOMAIIUM CIIOEM JIBYOK-
CHJa 0JIoBa.

KoHTpoJsbHEBIe BONPOCHI K MYHKTY 7.4

1. Kakye HCTOYHMKH 3JIEKTPOMArHUTHEIX [OJIeH PaauoyacTOTHOTO qUaras3o-
Ha Be1 3naere?

2. KakoB MexaHM3M TEIUIOBOTO BO3AEHCTBHSA 3JeKTPOMarHHTHBIX IOJei
CBY nuana3oHa Ha OpraHv3M 4enoBeka?

3. Kakue BHIBl HETEMIOBBIX 3((HEKTOB, BO3HUKAIOLIUX B OpraHU3Me 4esio-
BEKa IOA AEHCTBHEM 3JIEKTPOMArHUTHBIX HU3/Iy4YEHUH paJHo4acTOTHOIO Juana-
30Ha, Bl 35aere?

4. TTo kakoMy KpUTepHIO olieHuBaeTcs BosaetcTue OMU PY na nuu, pabo-
Ta WM 00y4YeHHe KOTOPBIX He CBH3aHbI ¢ HEOOXOAUMOCTEIO NpeOhIBAHUS B 30-
Hax BNUSHUS UCTOYHUKOB OMU PY, a Tawoke ans paboTarolHX WM yYaL uxcs,
YL, He JocTHriumx 18 ser, mis >XKeHIIMH B COCTOSHUM OepeMEHHOCTH M OC-
TaIBHOTO HacCeJIeHUS, NOJBepralolierocss Bo3aecTBuio BHemmHero OMU PY B
*KWIbIX, OOILIECTBEHHBIX U CHyXeOHbIX 3[aHMIX M NIOMEIICHUIX (KpoMe 3aaHIH
¥ TOMEILEHUHA NepelaloluX PajguoTeXHHYECKUX OOBEKTOB), Ha TEPPUTOPUM
KUIOH 3aCTPOMKH ¥ B MECTaX MacCOBOTO OTABIXA?

5. Tlo xakoMy napamerpy onenuraercs Bosnehcrare IMU PY Ha nuu, ybs
npodeccHoHaNnbHas AESITENPHOCTS MM YCIOBUS OOY4EHUS CBSI3aHBI C BO3/EH-
ctBueM OMU PY?

6. Kaxoif BennuuHOH xapakTepusyercs HHTeHcuBHOCTE OMMU PU B auana-
30He yacTtoT oT 30 xI'y mo 300 MI'1i, a Taike B AuamnasoHe ot 300 MI'ip no 300
ITu?

7. Tlo kakoit dhopmMyiie ompepensercs sHepreTuueckas sxkcrnosuius (33) B
auamnasone yactoT oT 300 MI'u o 300 I'Tu?

8. Kakumu mMepamu obecriedrBaeTcs 3aluMra HacereHus oT aedicreus MU
pPUu?

9. Uto Takoe CaHUTAapHO-3aLMTHAS 30Ha paguonepenarnero oobexkra?

10. Uto Takoe 30Ha OrpaHUYEHHON 3aCTPOMKH BOKPYI pajMolepeaaroLlero
obbekra?

11. Kakue CyIIeCTBYIOT OpraHu3alHOHHbIE MEPHI 3allUTHI IEpCOHala, pabo-
Ta K 06yUeHHe KOTOPOro CBA3aHA C HEOOXOAHMOCTHIO NpeOblBaHUA B 30HAX
BIIMSIHUA HCTOYHHKOB DMU PY?
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7.5. JlazepHoe u3ay4ueHue

Jlazep, HCTOYHHMK 2IEKTPOMArHUTHOTO U3MY4YEHUS! BUAUMOrO, HH(PaKpacHo-
ro ¥ yapTpadHOJETOBOIO JUana3OHOB, OCHOBAHHBIN Ha BBRIHY)KJIEHHOM M3Jyde-
HHHM aTOMOB ¥ MoJlekyll. CIoBO «1a3ep» COCTAaBJIEHO U3 HAayalbHBIX OYKB (ab-
6peBuatypa) clnoB aHrnuickoil ¢pazsl «Light Amplification by Stimulated
Emission of Radiation», 4To 03HayaeT «ycHleHHe CBETa B pe3yNbTaTe BBIHYX-
JEHHOI0 M3Ny4eHUs». B coBeTCKoil nuTepaType ynoTpediseTcs TakKe TePMUH
«omnrrueckuil kBaHToBbIH reHepatop» (OKI'). Cozmanue nasepoB (1960) u He-
cKobKo paHee MazepoB’ (1955) MOCHYXHUIO OCHOBOM pa3sBUTHS HOBOTO Ha-
npaBieHUs B QU3UKE U TEXHHUKE, KOTOPOE HA3bIBAETCS KBAaHTOBOM 3NMEKTPOHH-
koi. B 1964 cosetckum dusukam H. I'. Bacosy, A. M. IIpoxopoBy U amepHKaH-
ckomy ¢u3uky Y. TayHcy 3a paboTel B 06acTi KBaHTOBOH JIEKTPOHUKH ITpHU-
cyxnena HobGenesckas npemus 1o gpusuke.

Jlazep — ucroyHuk cBera. [lo cpaBHEHHMIO ¢ APYTMMHM HCTOYHHUKaMH CBETa
nasep 06JIagaeT psAAOM yHUKATBHbBIX CBOMCTB, CBA3AHHEIX C KOTEPEHTHOCTBIO U
BBICOKOM HalpaBJIEHHOCTBIO €ro M3Nny4eHus. V3nyueHre «Helna3epHbIX» UCTOY-
HHUKOB CBE€Ta HE MMeeT 3THX ocobeHHoCcTe!. B ecrecTBeHHON nprponHON cpene
Ja3epHOE U3IIyHEHHE He BCTPEeYaeTcsl.

Cama 1o cede nasepHast yCTaHOBKA SIBISETCS UCTOYHHUKOM [IEJIOTO KOMILIEK-
ca ONACHBIX H BPEAHBIX (aKTOPOB, NEHCTBYIOIKX Ha 00CITY)XUBAIOIINY Mepco-
Hail. B 3aBHCUMOCTHM OT THUNa, KOHCTPYKLIMK U UEIEBOr0 Ha3HAYEHUS NTa3epPoB 1
JIa3epHBIX YCTAHOBOK 3TO MOTYT OBITh [22]:

e JjlazepHOe U3ITydeHHe (IIPSMOe, OTPKEHHOE U paccessHHoe);

® COIMYTCTBYIOWIME YIALTPa(pHOIETOBOE, BUIUMOE U MHGpaKpacHoe U3lyye-
HUSI OT UCTOYHUKOB HaKA4KH, IJIA3MEHHOro (pakena ¥ MaTepHaioB MULIEHH;

® BBICOKOE HalIpSHKEHMe B LIENAX YNpPaBACHHUS U MCTOYHUKAX BJIEKTPONUTA-
HUS;

® 5BIEKTPOMArHUTHOE H3NydYeHUe HpPOMBILINIEHHOW 4acTOThI U pagHovac-
TOTHOI'O JHana3oHa;

® DPEHTI€HOBCKOE H3IyYEHHE OT ra3opa3psiHbIX TPYOOK M APYTHX 3NEMEeH-
TOB, paboTarLKX [IpY aHOAHOM HanpsbkeHuH boee 5 kB;

e urym;

* Masep — KBaHTOBBI F€HEPATOP NEKTPOMATHATHOIO H3NYYEHHs B CAHTHMETPOBOM IHa-
na3oHe, XapaKTepH3yeTcs BBICOKOH MOHOXPOMATHYHOCTBHIO, KOIEPEHTHOCTBIO M y3KOH Ha-
NPABNEHHOCTBIO H3JTYYEHHUS; TPUMEHSETCS B PaIHOCBA3H, PaHOaCTPOHOMHH, PAINONOKALIHH,
a TAKXKe B KayecTBE reHeparopa cTa0MiIbHBIX 4acToT. aHrn. Microwave Amplification by
Stimulated Emission of Radiation.

** KorepeHTHOCTB (OT JIaTHHCKOro cohaerens — HaXOAAIMHACK B CBSI3H), COrIACOBAHHOE
NPOTEKaHHE BO BPEMEHH HECKONBKHX KONeOaTENbHBIX MM BONHOBBEIX NPOLIECCOB, IPOSIB-
asroleecs Ipy UxX cnoxenun. KoneGaHus Ha3slBAIOTCH KOTEPEHTHBIMH, €CIIM PA3HOCTh HX
(a3 ocTaérest MOCTOAHHONH BO BPEMEHH H IIPH CJIOKEHHH KoJIeOaHHH ONpeAeNseT aMIIMTyay
CYMMapHOro KosiebaHus.
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e BHOpanus;

® TOKCHYECKHe rasbl U Maphl OT JIa3ePHBIX CUCTEM ¢ IIPOKAuKOH, XNafareH-
TOB W Jp.;

® MPOAYKTH B3aUMOJICSHCTBHS JIa3epHOro M3NydeHHus ¢ obpabaTbiBaeMBIMU
Marepranamu;

® [OBBINIEHHAS TEMIIEPaTypa NOBEPXHOCTH Ja3epHOro H3Ie/ s

¢ OIaCHOCTH B3PBIBa B CHCTEMaxX HAKAUKY JIa3€POB.

Buonoruueckoe neHcTBHe COOCTBEHHO Ja3€pHOIO H3NYUEHUsS 3aBHCHT OT
JAJAHBI BOJHBI 1 HHTCHCHUBHOCTH H3JIIYYCHUA. B cBs3u ¢ 3TUM Bech AHarasoH
JUIMH BOJIH JEeNUTCS Ha psn obnacrteii:

180 <A < 380 HM — ynpTpaduoneroBas o01acTh;
380 <A < 750 M — BHAMMas 00IaCTh;
750 < A £ 1400 5™ — OmnxHsS HHOpaKpacHas 061acTh;

1400 <A < 10° uM — naneHas uH(paKpacHas 061acTb.

7.5.1. [Jelicmgue na3epHO20 u3yUeHUA HA OP2AHUIM YeA08EKA

Pasnuyaror cieayroluye IIeCTh BUAOB BO3ACHCTBUSA JIa3epHOrO U3NYUeHUS
Ha XUBOH OpraHu3M.

1. Tepmuueckoe (TerioBoe) xeticraue. Ilpu GoKycCHpPOBKe J1a3ePHOTO H3ITY-
YEHHS BBIJENSETCS 3HAYMTENBHOE KOJMYECTBO TEIJIOTHl B HeGONbIIOM 06beMe
32 KOPOTKHI IIPOMEKYTOK BPEMEHH.

2. DOuepreTnyeckoe JeiicTBUEe omnpefensercsi — OONBIIMM TPALUEHTOM
3MEKTPHUHECKOTO NOJIS, 06YCIOBIEHHOrO BEICOKOM MIIOTHOCTBEO MOLIHOCTH. JTO
JleliCTBUE MOXXET BBI3BIBATH INONAPH3ALMIO MOJIEKYJI, PE30HAHCHBIE U ApPYyrue
3 deKTEL

3. QoToOXUMHUYECKOEe AECHCTBHE NpOSABIAETCS B BBIIBETAaHUH psia KpacH-
Tefen.

4. MexanM4yeckoe AeHCTBHE NpPOSABISETCS B BO3HUKHOBEHUM KoleOaHHit
THIa YIBTPA3BYKOBBIX B 00JIy4aeMOM OpraHu3Me.

5. DnexkTpocTpUKLHUS — AedopMalis MONEKYJ B 3MEKTPUYECKOM IoNe Na-
3epHOI0 U3JLy4YEHHS.

6. OOpa3oBanue B Npeaenax KIETKH MHKPOBOJIHOBOI'O 3J€KTPOMAarHUTHOTO
nons.

ITon medicTBHEM Jla3epHOrO U3ITy4EeHMS NPOUCXOAUT HapylUeHHe >KU3Henes-
TENBHOCTH, KaK OTJENBHBIX OPraHOB, TaK M OpraHu3Ma B LIeNIOM.

[Tpu GOABLINX MHTEHCHUBHOCTAX O0Y4YEHHMS BO3MOXHB! [IOBPEXAESHUS BHYT-
PEHHHX OpraHOB, KOTOPbIE HMEIOT XapaKTep OTEKOB, KPOBOM3INMSAHUH, KpOBOTE-
YEeHUH, OMEPTBEHHH TKaHeH U Jp.

JlazepHoe uznyuenue (JIM) npeacrapisieT ocoOyl0 ONACHOCTH JJISL TeX TKa-
He#l, KOTOpble MakCHMAaJbHO MOIJIOLIAIOT H3nydeHue. CpaBHUTENBHO Jerkas
YSI3BMMOCTB POTOBHIIBI M XPYCTaNMKa I71a3a, a TakkKe CIOCOOHOCTH ONTHUECKOH
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CUCTEMBI TVIa3a YBEJIWYHMBATH NIOTHOCTh JHEPTrHH (MOILLHOCTH) WU3JyUeHUS BU-
numoro u GivokHero nHppakpacHoro awanazoHa (750...1400 HM) Ha riasHOM
nue 10 6 - 10* pa3 mo OTHOWIEHMIO K POrOBHIiE NENAIOT rna3 Haubonee ys3BU-
MBIM opraHoM. CrereHs NOBPEXIAEHUS I7a3a MOXET H3MEHSTHCS OT ciabbix
0XKOTOB CETYATKHU [0 IOJTHON NOTepU 3pEHUSL.

JIA ¢ anuuoii BomHbr 380....1400 M (Bunumas 1 OarxusAs uHbpaKpacHas
obnacti)' npexcTaBaseT HAKGONBIIYIO ONACHOCTS [UIS CETYATKM INa3a, a W3NTy-
yeHue ¢ QuaHoi BonHs! 180...380 uMm (yIILTpa(bI/IOHeTOBaSI)z u cBeiite 1400 HM
(manpusis wHppakpacHas obnacThb) 3 s IIepeHNX Cpex Iiasa.

I'lpy OBpEXAEHUH POTOBMIIBI OABNsSeTCS O0ONb B riasax, cla3sM Bek, Clie30-
TeUYeHHe, FUNEePEMHS CIIM3UCTHIX BEK M INIa3HOro sbI0Ka, UX OTEK, OTEK BIIHTe-
TSI POrOBHILIBI U 3p03UH. TsKenble ITOBPeXAESHHs POTOBHLE! COIIPOBOXKIAKOTCS
TIOMYyTHEHHUEM BIIard nepeHed KaMmephl.

Ipu noBpeXxxIeHUH CeTHATKM JIerKOH CTEMEHM Ha IJIa3HOM [He HalnrofaeTcs
HeOONBIION y4acTOK IOMYTHEBIEH ceTdaTku. B Tshkensix ciydasx vMeercs
Y4acTOK HEeKpo3a CeTYaTKH, pa3pblB €€ TKaHH, BO3MOXKEH BEIOPOC ydacTKa CceT-
9aTKH B CTEKIOBHIHOE TeNo. OTH MOBPEXAECHHS COMPOBOXKAAIOTCS KPOBOW3-
JHUSHUEM B CETUaTKy, B IpeA- MJIH NOACETYATOYHOE NPOCTPAHCTBO WIH CTEKJIO-
BUJIHOE TEJIO.

IToBpexxaeHue KOXKH MOXeET OBITH BBI3BAHO JIA3ePHBIM H3NydeHHeM oo
JUIMHB] BOJIHBL B CIIEKTpanbHoM nuana3zone A = 180...100 000 am. ITox Bo3aeii-
CTBMEM JIA3€PHOIO HM3JydeHUs NpeobnafaroT TerioBble 3¢ EKThI, cleAcTBHEM
KOTOPBIX SABJISIETC Koarynauus (cBepTelBanue) Oenka, a pu OONBUIMX MOIHO-
CTAX — ucnapenre 6HoTkaHu. IIpyu KOHTaKTE ¢ Na3epHBIM U3TYHYEHUEM IIOSBIIs-
€TCsl OIlyIleHHe Telia WM Oonu. VIHTEHCHUBHOCTH GONM 3aBHCUT OT pacnpo-
CTPaHEHHOCTH ouara IOpaKEHHS KOXHBIX NOKpPOBOB. CTeNeHb MOBPEXICHUS
KOXXH 3aBHUCHT OT TIePBOHAYANBHO IOINOLIEHHON sHepruu. [ToBpexxaeHre KoxH
3Hepruell Ja3epHOro U31ydeHUs YJbTpad)HoNeTOBOIO NUala3oHbl crieKTpa (He-
TEIJIOBblE YPOBHH 3HEPIMH) MOXET INMPOUCXOAUTH 6e3 BOZHUKHOBEHHS KaKHX-
nubo ouryuieHn#. XapakTep MOpakeHHs KOXU IOJ BO3JeHCTBHEM Ja3epHOIro
U3Ty4YE€HHs] aHAIOTM4YeH TEPMUYECKUM OXOraM, H, B 3aBUCUMOCTH OT YPOBHS
BO3ACHCTBOBABIIEH 3HEPIHH, MOXeET ObITh Pa3IMYHbIM: OT IOKPACHEHHUA 0 IO-
BEPXHOCTHOTO O0YIITUBaHUs U 00pa3oBaHus NTyGOKUX Ae(heKTOB KOXH. 3HAYM-

' Mayuenve BHAUMOM 061IaCTH MOXET BbI3bIBATH OXOrH M PA3PYLIEHHUE CETYATON H COCYAMCTON
060/104eK rnasza oT 06paTHMOro MOBPEXAESHHUS A0 CENOTHI.

2 Wanyuenve ynsTpadHONeTOBON 0BXACTH BbI3bIBAET Pa3pylEHHe MOJIeKYI Geska porosoit 06o-
JIOUKH ¥ OXKOI KOHBIOHKTHBBI IJ1a3a. boseBble OLyieHns BOZHUKAIOT Yepe3 HECKOJIbKO CeKyH, No-
BPEKIEHHE I1a3 Yepe3 HECKOJILKO MHHYT, 4acoB, AHEeH. [IoBpexaeHHE MOXKET BbITh HEOOpaTUMBIM —
crnenora.

3 Hanyuenne nadpaxpacHoit o6nacTh norowaercs paay#HoHi o6onouKkoH, XpyCTaHKOM U CTeK-
JOBUIHBIM TenoM. boratas mArMeHToM pajyxHas 0o6004YKa HarpeBaeTcs 3a CHeT TEIUIONPOBOJHOCTH,
Genku Xpycrainuka ceepThisaroTes. [IoBpexaeHue rnas MokeT NPOHCXOIHTb Yepes OobILoH npoMe-
JKYTOK BPEMEHM T.K. H3-3a HArpeBa porosoi o0onouxH cpaly BO3HMKAET MUraTeNibHbll pedexc. B
TSOKENBIX CITyYasX OOBPEKAEHHUE MOXKET ObITh HEOGPATUMBIM M IPHBOAWTH K CNEMOTE.
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TeJIbHBIE IIOBPEKIEHUA PA3sBUBAIOTCS HA NUTMEHTHPOBAHHBIX YUYacTKaxX KOXKHU
(POMUMBIX IATHAX, MECTAX C CHILHBIM 3arapoM). MUHUMANbHOE [TOBPEXKICHHE
KOXH pa3BUBAETCs NPH IUIOTHOCTH 3Hepruu 0,1...1 Jlxc/om?.

I'lpn BO3AEHCTBUN MOIIIHOTO UMITY/IbCA JIA3EPHOTO U3NyUYEHUs Ha OpraHu3M B
oOTy4eHHBIX TKaHAX BO3HHKAeT yIapHas BOJHA HENOCPENCTBEHHO OT «yIapa»
camoro umnyisca. [logBnenue yiapHo# BOJHBI O0YCIOBIEHO BO3HWUKHOBEHHEM
rpafUeHTOB JaBleHHUs BHYTPH oOIydaeMoil CHCTeMbl 3a cdeT 0OBeMHOro pac-
mMpeHus (Kak ¢ ¥3MeHeHneM (a3oBOr0 COCTOSIHHUSA, TaK ¥ 6€3 HEro), BhI3BAHHO-
IO KpaTKOBPEMEHHBIM JIOKAJIbHBIM HArpeBOM TKaHH, a TaKXe HMITyJIbCOM OTHa-
YM TpH MCMIapeHUN OHOTKAHH C TOBEPXHOCTH. TE€IUIOBOE PACIIMPEeHHE MOXeT
BO3HUKHYTbH Ha NMOBEPXHOCTH MM BO BHYTPEHHel 30He o6nyyaeMoll TKaHU, Me-
XaHUYECKHE Harpy3Kd IIPH 3TOM XapaKTEepPH3YIOTCS BelHYUHAMU IMOpsSIKa Je-
CSATKOB rackaneif. Beicokass HHTEHCHBHOCTH [OTOKA Na3ePHOr0 U3IyYEHUS CO-
MPOBOXAeTCH YAAapHO! BONHOH TakOH CHNIBI, IPH KOTOPOH MOBPEXIAIOTCS
BHYTPEHHHME OpraHbl. VIMOy/IbCHBIA peXUM BO3ACHCTBUS Ja3epHOT0 M3NyUeHHSs
¢ MaJIoH JUIMTEJIbHOCTHIO UMIIYJIECA CBA3aH C IIpeobpa3soBaHUeM DHEepruy U3iy-
YeHUs B DHEPrUIO MEXaHHUYECKHX KoneOaHUil, B YaCTHOCTH, yHapHOH BOJHBL
VYnapHas BOJIHa COCTOWUT M3 IPYMNNBl MMIYJILCOB PAa3fIMBHOM JUIMTEIHHOCTH U
aMILTUTY A6l. MaKkcHMallbHY10 aMILUTUTYy HMEET NEePBhIA UMITYNbC CHKATHS, KO-
TOpBIA ABJIAETCS OIPEAENAIOIMM B BO3HHUKHOBEHHUM [OBPEKICHHS IyOOKHX
TkaHeil. Hanpumep, rpsiMoe oOayyeHe NOBEPXHOCTH OPIOIIHOM CTEHKH MOXET
BBI3BAaTh NOBPEXKACHUE NEYEHH, KHUILEYHUKA M APYTHX OPraHoOB OpIOIIHOHN ITo-
J0CTH; NpU ODJIYyHEHHH TOJIOBB BO3MOXHBI BHYTpPHHYEpeIlHble U BHYTPUMO3IO-
BbIe KPOBOU3IHAHMSL.

JUIHTesnbHOe XpOHHYECKOe JeicTBHe AU(POY3HO OTPaKEHHOIO Ja3epHOTro
W3Ty4YEeHUs] BBI3BIBAET Heclneuuduyeckue, NPEUMYILECTBEHHO BereTaTHBHO-
COCYQUCTBIE HapyUIeHHS; (QyHKIHOHANBHbIE CABUIM MOryT Habmoatscs co
CTOPOHB! HEPBHOH, CEpAEYHO-COCYAMCTOH CHCTEM, JKele3 BHYTpPeHHeH cekpe-
LHH.

Ilo cTemeHn onMacHOCTH BBIXOAHOIO M3ITy4YeHHs Ja3ephl NOApa3eNoTCs Ha
4 knacca [22]:

I-# xiracc — nasepsl, BEIXOAHOE HU3ITyYEHUE KOTOPBIX HE NPEACTaBIsET OIlac-
HOCTH JJI [J1a3 ¥ KOXH;

II-ii xnacc — yasephl, BEIXOJHOE H3JIyYEHHE KOTOPBIX NPEACTaBAAET olac-
HOCTb IIpY OOIyYEeHHH a3 IPSIMbBIM HIIH 3€pKalbHO OTPAXKEHHBIM H3Ty4YEHUEM;

III-# xacc — jnasepbl, BHIXOQHOE HU3JyYEHHE KOTOPbIX IIPEACTaBIASET oIac-
HOCTb IpH 0OIy4EHHUH [71a3 NPAMBIM, 36pKaJIBHO OTPaXKEHHBIM, a Taloke Juddy3-
HO OTPa)X€HHBIM M3Iy4YeHHeM Ha paccTosHuH 10 cM oT quddys3Ho oTpaxaroniei
HOBerHOCTI/I4;

# 3Tor KITACC PACTIPOCTPAHSETC TOMBKO Ha JIa3ePhl, TEHEPUPYIOUINE H3IYHEHHs B CIIEK-
TpansHoM guanazoHe 380...1400 um
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IV-# knmacc — nasepsl, BBIXOJHBIE HU3ITyYeHWE KOTOPHIX NpejAcTaBiIseT onac-
HOCTb NIPH OOJTyYeHUH KOXH JibbhY3HO OTPaXKEHHBIM H3NIyYeHHeM Ha paccTos-
Huy 10 cM ot auddy3HO oTpaxarolieil MOBEPXHOCTH.

Jlazepsi KnaccHbULUpPYeT NpeanpUsSTHEe-U3TOTOBUTENb [0 BBIXOAHBIM Xa-
pPaKTEepUCTHKAM U3IYy4YE€HHs PaCUCTHBIM METOLOM.

7.5.2. HopmuposaHue unmencueHOCmMY 1A3EPHO20 U3IYUEHUA

IpenensHo ponyctuMbie yporHM (T1Y) na3zepHOro U3jiy4deHus ycTaHABIIH-
BalOTCSl B COOTBETCTBHM C HOPMATHMBHBIM JOKYMEHTOM «CaHUTapHble HOPMBI U
npaBujia yCTpOUCTBA U IKCILTyaTaumHy azepoB (y1B. 31 utons 1991 r. Ne 5804-
91) [22] mnsa ABYX ycnoBHid OOIyUeHHs: OJHOKPATHOIO M XPOHHUYECKOTO IS
Tpex Auana3oHOB JUIMH BOJIH:

I puanazon — 180 <A < 380 um;

II nuana3zon — 380 <A < 1400 um;

Il auamason — 1400 < A < 10° uM.

HopmupyeMbIiMy nmapaMeTpaMu SBISIOTCS IHepreTHueckas 3kcnosuuus H u
obnmyueHHOCTh E, ycpeaHeHHble IO OrpaHHYMBAroOlEd aneprype. Aneprypa —
3TO OTBEPCTHE B 3aLUTHOM KOPITyCe J1azepa, uepe3 KoTopoe uciryckaercs JIM.

Hns onpenenenus IIY (Hpgy 1 Enpy) npu Bozgeifcreuaun JIN una xoxy ye-
pelHEeHHEe TPOHU3BOAUTCS 110 OrpaHMUYHBAIOILEH anepType.

Hapsiny ¢ sHepreTuueckoi skcrio3uueii 1 06JyUeHHOCTHI0 HOPMUPYEMbIMU
napaMeTpaMU SBISIIOTCS Takke dHepruss W U MOLUHOCTbL P u3nydeHus, mpo-
HIe/iIero Yepe3 OrpaHHYMBaIOIIYIO allepTy py.

Ilpu oueHke BO3AEHCTBHS Ha IMasa JlazepHOro ullydyeHus B AuanazoHe [I
HOPMHPOBaHHE HEPrUH M MOILUHOCTH J1a3epHOro U3Ny4eHMs, NpOoLIeINero ye-
pe3 OrpaHHYHBAIOLLYIO allepTyPY, ABJIAETCA MEPBOCTEIISHHbIM.

YkazaHHbIe BBIIIE YHEPreTUYECKUE TIapaMeTpPhl CBA3aHEBl COOTHOILICHHUMHU:

Whny
Hppy ==

a

Prny
S

Hu Enﬂy =

>
a

rae Hppy — npelenbHo JoMycTUMOoe 3HaYeHHe S3HepreTHYeCKoi 3KCIO3UIUH J1a-
3epHOro u3nyuenms, Jx - M Whay — NpeaensHo NONyCTHMBI ypPOBEHb 3Hep-
I'MM JasepHoro usinydenus, JDx; S; — niomanes orpaHHYHBaroLLel anepTypsl, M2
Enpy — npenenbHO OOIMYCTUMBIH ypOBEeHb OGJIy4Ye€HHOCTH, BT Mm% Ppgy — mpe-
JAENBHO JONYCTHUMEBIH ypoBeHb MolugocTH JIM, BT,

[Ip1 onHOBpPEMEHHOM BO3JEHCTBHM Ha rja3a ¥ KOXY Ja3epHOTO M3Jy4eHMUs
HECKOJIBKMX HCTOYHHKOB C Pa3MYHBIMHM AJIMHAMH BOJH 3TH MCTOYHHUKH B 00-
IIEM Cllydae MOTYT UMETh Pa3jIMyHble XapaKTePUCTHKHM:

® creKTpajbHble (ABA UM HECKONBKO THIIOB 1a3epoB, reHepalus HECKOIb-
KUX JJIMH BOJIH OJHMM Jla3epoM, FeHepalys TapMOHHUK);
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® BpeMeHHble (PEeXXHMBI: HENpephIBHBIA, WMITYIBCHBIH, HEMpepbIBHBIA ¢
MOAYJSIIIHEH MOIIHOCTH U T. A.);

® IpoCTpaHCTBEHHBIe (KOJUIMMHUPOBAHHBIK My4oK, NUhdy3HO oTpaxeHHOe
HUIIA pacCesTHHOS mnyqel-me).

CTeHeHB OITaCHOCTH NP OAHOBPEMEHHOM ,ueﬁCTBHH U3NYyYEHUA pa3INvHbIX
HUCTOYHHUKOB SABIISIETCHA aMHTHBHOﬁ B CJICAYIOUIUX CllydasiX:

[ ] BO3,C[CI7'ICTBI/IC Ha KOXY H3JTYYECHUA H}OGBIX AJIMH BOJIH B JAHala3zoHe
180 <A < 10° um;

® BOS}leﬁCTBHe Ha NepeaHHne Cpe[{bl rjia3da U3JIy4Y€HHUS B AHana3oHax AJHH
Bonx 180 <A <380 uM 1 1400 <A < 10° um;

[ ] BO3ﬂeﬁCTBHe Ha C€THATKy rjilada HU3NY4YCHHMs B AUana3oHe AJIMH BOJIH
380 <A <1400 M.

I[J’IH KaXgoro u3 nepeqncneﬂﬂmx CJIydacB I’Ipe)leJIBHO AOIIy CTUMBIE ypOBHPI
YCTaHaBIUBaOTCA HE3ABUCHMO.

HpeLleIIbHO LIOHyCTI/IMaﬂ CyMMapHaﬁ SHCpFHﬂ HJIA MOUIHOCTH H3JIY4YECHHA oT
HECKOJBbKHX HMCTOYHHKOB, HeﬁCTBHe KOTOpLIX SABIACTCA aJOUTUBHBIM, onpene—
JISAETCsL CNCAYOIHUMHA (bOpMy.TIaMI/IZ

N
z 1 i
i=1

n
z 1 i
Piny =PP{y +..+ C PGy = > CPQy
i=1

rae n — 9Ucio WCTOYHUKOB H3IYYeHHs, NeHCTBHE KOTOPBIX allHTUBHO; 1 — yc-
JIOBHBIH TIOPAAKOBBIA HOMEp UCTOUHUKA, Wr‘fﬁv, PI({EW — TpeseNIbHO HONyCTH-

Mble 3HAYEHHUS YHEPTUH (MOLIHOCTH) UCTOYHHMKA C NOPAOKOBBEIM HOMEPOM 1 K
CYMMapHOH 3Hepruu (MOLIHOCTH) BCE€X MCTOYHHKOB; C; — OTHOCHTENbHBIH
SHEProBK/IaJ KaKAOTO0 HCTOYHMKA, ONpPeNeseMbId KaK OTHOLICHHE JHEpPIrdH
(MOILUHOCTH) HMCTOYHUKA € NOPALKOBBIM HOMEPOM 1 K CYMMapHOH 3Hepruu
(MomHoCTH) BceX UCTOYHUKOB;

Jaunsle GopMybl MPUMEHUMBI B T€X CIydasx, KOTAA JUTUTENHHOCTH IKCII0-
3ULMM WK UMIYJIBCOB M3MYYEHUSs paccMaTpHBaeMblX UICTOYHHKOB UMEIOT OAUH
W TOT e nopsnok. [lpu nposeneHurd NpakTHHECKUX PAcHETOB 3HAYEHUS SHEP-
rud (MOLIHOCTH) MOI'yT OBITh 3aMeHEHBl SKBUBAJICHTHBIMH 3HAUSHHUSIMH dHepre-
TUYECKOM 3KCNO3UIMH (00TyYeHHOCTH).
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7.5.3. KoHmpone ypoeHA 1A3EPHO20 U3IYHeHUA

Jlozumerpudeckuil koHTpons JIM 3akmouaeTcs B OLEHKE TEX XapaKTepH-
ctiux JIV, KOTOpBIE ONpPEeAclsfOT €ro CII0COOHOCTH BBI3bIBATH OHONOTHMYECKHUE
3¢ deKxTsl.

Pasnuuaror nBe GopMBl JOZUMETPUYECKOTO KOHTpOI (22, 24, 25]:

® IpenynpenuTeNbHBIH (OIepaTUBHBINR);

® UHAVBUIYaNbHBIH.

IpedynpeoumenvHolii 003UMemMpUYECKUli KOHMPONy 3aKIIOYaeTCs B OIpe-
JleNNeHu MaKCHMaJIbHBIX ypOBHEH dHepreTnueckux NapameTpoB JIM B Toukax
Ha rpaHule padoueil 30Hbl. Ero nposoasT npu padoTe nazepa B pexKUMe MaKCU-
MaJIGHOH OTJia4M MOLIHOCTH, ONpENEeIeHHON B IAclopTe U3LeNnus M KOHKpeT-
HBIMH YCJIOBHSMH 3KCIITyaTallid, He peXXe OJHOro pa3a B I'OA B IIOPSAKE TEKY-
LIero CaHUTapHOr'O HaJ30pa, a TaKKe:

® [IpH IpUEMKE B 3KCIUTyaTallMIO HOBBIX JlazepHbIX u3fenui [I-1V kiaccos;

® IIpH BHECEHWH U3MEHECHHMH B KOHCTPYKIMIO AEHCTBYIOIIUX A3€PHBIX M3-
JeTIHiA;

® IIpM U3MEHEHHHU KOHCTPYKLHUU CPEACTB KOIUIEKTHBHON 3allUThI;

® TIpH [POBEJEHUH SKCIEPUMEHTANBHBIX U HaJlaAO4YHBIX paboT;

e IIpu aTTecTaluy pabounx MecT;

® IIpH OPraHU3aLHH HOBBIX pabodyX MecT.

Huousuoyanerviil 0o3umempuieckuti KOHMpOab 3aKII04YaeTCsS B U3MEPEHUH
ypOBHEH 3HepreTUYeCKUX IapaMeTpoB U3NyUeHHUs, BO3ACHCTBYIOLIEro Ha riasa
(x0xy) KOHKpeTHOro paGoTHHKa B TeueHue pabouero aus. [Iposoaurcs mpu pa-
00Te Ha OTKPBITBIX JIA3€PHBIX YCTAHOBKAaX (IKCIEPUMEHTANLHBIE CTEHAE), a
TaXXe B TEX Cly4asX, KOTZa He UCKIIFOUEHO CilydaiiHoe BO3/JefiCTBUE J1a3epHOTro
U3TY4eHMs Ha Iia3a 4 KOXy.

Koutpons sHeprernueckux napamerpon JIM mpoBoguTcs: crienuanibHO Ha-
3HAYEHRBIM JIHLOM M3 YHCIIa UHXEHEPHO-TEXHHYECKHX pabOTHUKOB, NpPOLIEA-
LIHX clelHalbHOe O0yUeHue.

Mertonpl NpoBeJeHUA Pa3NUYHBIX (OpM AO3MMeETpUUecKoro koHTpois JIW
onpegenens TOCT 12.1.031-81.

Arnnapatypa, IpuMeHsieMas 1 H3MEepEeHUH, NOKHa ObITh aTTecTOBaHa Op-
rasamu ['occrangapra Poccuu M NpoOXOAHTh rOCyAapcTBEHHYIO IIOBEPKY B YcC-
TaHOBNEHHOM Nopsiake. Jo3zumeTpsr JIM nOmKHBI COOTBETCTBOBATH TPEOOBaHHU-
am [OCT 24469.

7.5.4. Cpeocmea 3auiumeol O 1G3ePHO20 UIIYUEHURA

JeicTByrolye sazepHple YCTAHOBKU CHELYET pa3MelllaTh B OTJAENbHBIX,
CHENMATBHO BBIIEIEHHBIX MOMEIUECHHAX MJIH OTTOPOXEHHBIX YacTIX MNoMeLle-
uuit. Jlazeps! IV kiacca JOKHBI pa3sMeIliaThCs TONBKO B OTAEIBHBIX NOMelle-
HUsX. BHYTpeHHAS TOBEPXHOCTH [IOMELIEHUs, a TalOKe IIPEAMETh], HaxXoAsue-
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Cs B 3TOM MOMELIEHUH (3a HCK/IIOUEHHEM HCIIONB3YEMbIX B paboTe 3J1eMEHTOB
OITUYECKUX CHUCTEM), HE ODKHBl UMETh MOBEPXHOCTEH ¢ KO3(hOUIHEHTOM OT-
paxenust Gosbire 0,4; CTEHBI, TOTOJIOK, MOJ MOMEIIEHHST ¥ NpeIMeTh]l, HaxoAs-
uiecs B MOMEIEHUH, JOJKHBI UMETh MaTOBYIO ITOBEPXHOCTH, obecne4unBaro-
LIYI0 MUHEMaJIbHOE OoTpaXkeHue [23].

Cpencrsa 3amuthl oT JIM noppazzensrorcs Ha KONIEKTHBHbIE U MHAMBHIY-
ajpHble. BRIGOp cpelcTBa 3aluThl B KaXA0M KOHKPETHOM CJTy4yae OCYIECTBII-
eTcsl ¢ yueToM TpeOoBaHUH 6e30MacHOCTH A1 AaHHOTO IIpoliecca.

Konnekmuensie cpedcmea 3augumsl OT TIOBBILIEHHOTO YPOBHS JIA3€PHOTO
H3NYYEeHUS Pa3fessioT Ha CleAyIOLIHe IPYIIIbL.

OzpadumenvHole yempoiicmea. HapexxHoit 3aumTol oT ciydalHOro nora-
JaHys U3TydEeHHS Ha deoBeKa sBIISETCS SKpaHMpPOBaHHE Jydya Ha BCEM ero Iy-
TH paclpocTpaHCHHNs, €CJIM MO3BOJAKT TEXHHUYECKHE BO3MOXXHOCTH. 9Kpam>1
JUIS 3al0UTHL OT JIa3€pHOTO M3JyYEHHS MOIYT OBITh HENPO3padHbIMHU MM IIPO-
3payHbIMHU [23].

Henpo3pauxsie 3kpaHbl HIM OrpaKAeHHs, NpensarcrByroinde Brixoay JIW
HapyXXy, NOJKHEI U3TOTOBJATBCA M3 METAIMYECKHX JIMCTOB (CTalb, QIOPaNIo-
MHHHH H T. IL.). B HEKOTOPBIX CITyuyasik NOMYyCKAaeTCsi U3roTOBJIEHHE Henpo3pau-
HBIX 3KPaHOB H3 IJ1acTMacc.

Ilpo3pa4Hble 3KkpaHbl, AODKHBI nornowars JIM 1 npu 3ToM 6BITE TIpO3pay-
HBIMH Ha BCEM HJIM 4acTd BHUJIMMOIO JMala3oHa JAJIMHBI BOJH (YaCTUYHO IPO-
3payHble 3KpaHbl). OHH H3TOTOBISIOTCA M3 CHEHMAIBHBIX CTEKOJ HJIA OpPraHu-
YECKOIO CTEKJIAa C COOTBETCTBYIOIUEH CIIeKTpanbHOl XapakTepucTUKOH. OnTH-
yecKast INIOTHOCTh TAKOro 3KpaHa Ha AJIMHE BOJHBI M3NYyYEHUS NO/HKHA ObITh
OCTaTOYHOH NI ocnabieHdss MHTEHCUBHOCTH OOIydYeHHs Ha paboyeM MecTe
onepaTropa A0 BEeMYMHBI, He npeBbimnaromei IT1Y.

Ecnu sneprus JIM HacTONbKO BENHKA, YTO MOXET pa3spyLIUTh YaCTHUHO
Npo3payHblil 3KpaH, TO HEOOXOAMMO NPUHATH MEPHl, UCKIIIOYAIOLIHE BO3MOXK-
HOCTb IIPAMOTO TONafJaHHs Jy4a Ha TaKoH 3KpaH.

Jis cHMKeHMs ypoBHSA oTpaxkeHHoro JIM juH3bI, NpU3MBL U ApyTrUe TBEp-
Z(ple ¢ 3epKajlbHON [MOBEPXHOCTBIO NPEAMETHI Ha ITyTH JIyda JOJKHBEI CHabXaTh-
cs OneHOaMy, a obiydyaeMbli OOBEKT — 3alLMTHBIMH 3KpaHaMu — quadparMaMu
C OTBEPCTHEM, AMaMETP KOTOPOrOo HECKOJIBKO TpeBhIIlIaeT AWAMETp Jyya
(puc. 7.14). B 3TOM cirydae yepe3 OTBEpCTHE [IPOXOIUT TONBKO NPIMOE H3iIyde-
HMe, OTPaKEHHBIE JIydH OT 00BbEeKTa MONajaroT Ha 3KpaH, KOTOPhIA HX 4aCTHYHO
DOMJIOIIAET M pacceuBaeT. [l 3TOi Lenu MOXKHO HCIIONB30BaTh Aaxe QaHepy,
MIOKPBITYIO YEPHOH MaTOBOI KPAaCKOM.

3a npueMHHKaMH H3JIy4Y€HHH ycTaHaBIMBaIOT HEBOCIIAMEHSIOIIMECS DKpa-
HbI C TTOBEPXHOCTBIO, XOPOIIO MOTNOLIAOLIEH SHEPIHIO U3JTYYEHHH COOTBETCT-
BYIOLLEH JUTMHBI BOJIHBI.
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Puc. 7.14. Cxema 3KpaHUpPOBaHUS OTPaXKEH-

HOTO JIa3epHOT0 H3/Iy4YeHHs ONeHIaMu u

nunadparmamu: 1 — nasep; 2 — OneHpa;
3 — nuH3a; 4 — nuadparma; 5 — MUILEHB

IIpu pa3MelieHHHE B OZHOM IOMELIEHUH HECKONBKUX JIa3epHbIX YCTaHOBOK
HEOOXOAMMO OrpafuTh MECTa UX YCTAHOBKH LLHPMaMH, INTOPKaMH, 3aHaBeCKa-
MH UIH JPYTHMH 3KpaHaMH, HE NPOIyCKarOIUMH H3JTy4YEeHHs, HO TaK 4TOOBI
paboyee MECTO YNOBIETBOPSAIO CAaHHTAPHO-THTHEHWYECKHMM TPEOOBaHMSIM M
HUMEJIO JOCTATOYHOE ECTECTBEHHOE U UCKYCCTBEHHOE OCBEILICHHUE.

JlasepHble yCTaHOBKM, SBIAIOLIMECS UCTOYHMKOM HOHU3UPYIOLUETro H3Jyde-
HUSA, JOJDKHBI YCTAaHABIMBAThCs TaK, YTOOB! IyTh ITydKa IIPOXOAMI MO HEnoce-
maeMoH MIOABMH 30HE, a TOUKM (POKYCUPOBaHHS TMy4Ka Npu paboTe yCTaHOBKH
JOIDKHBI OBITH 3alLMINEeHB! quadparMaMu. B KoHLe ITydka yCcTaHaBiuBaeTcs Jo-
ByIIKA JJISl NOIVIOHNICHHS U 3alUUTHl OT OpBI3r, UCIapeHuid, asposoneH, Bblhe-
JSEMBIX HUCCIENYyEMBIM BellecTBOM. Ilpu oOpa3oBaHHMK B HCCNeAyeMOM Bellle-
CTBE HOHMBHPYIOLIETO H3IYUEHUs AOKHA OBITh MNMpefycMOTpeHa JIOKalbHas
3alTa U3 MaTepUasoB, Haubomee 3¢ ()eKTHBHO MOTNIOLIAIOMINX 3TO H3NyYEeHHe.

Ilpedoxparnumenvuele ycmpoiicmea. BXoapl B IMOMeLNEHHMS, e pa3MeLeHbl
Ja3epHBIe YCTAHOBKH JOJDKHBI UMeTh OGoKHpoBKY. IlpH pasmelneHuu myJsbTo-
BOH M paOoueil kaMephl B pasHbIX NOMEMIEHHSIX cucTeMa OJOKHPOBKH BXOLHOM
JBepH B paboyyro KaMepy JOJKHA OTKIIIOHYATHCS TOJBKO IOCHE BBIKIIOYEHHS
YCTAHOBKM KM OKOHYaHMs 3allpeTHOIO NEpHoJa, ecili OH InpenycMmorpeH. [lpu
3TOM JOJKHA OBITh HCKIIIOUEHA BO3MOXKHOCTH BKJIFOYEHHS] YCTAHOBKH IIPH He-
3areproii ABepU B pabouyro kaMepy, a TakKe UCKII04YEeHa BO3MOXHOCTh OTKpPbI-
TUS ABEpH BO Bpems paboTsl ycTaHOBKM. Ilpu cnydyalHOM OTKpPBITMH IBEpU B
pabouyro KaMepy (MM HEHUCNPaBHOCTH KOHTaKTa OJOKHPOBKH) YCTaHOBKa
JOJDKHA BBIKJTIOYATECSA. Y CTaHOBKA JOKHA OBITH 00OpyZOBaHa CUCTEMOH O110-
KUPOBKH, He IO3BOJIAIOWIEH 3aKpbITh BXONHYIO IBEph 0€3 NpeaBapUTENbHOTO
3axoja B pabouyro kamepy. YKa3zaHHas CUCTeMa BBIKIIIOYAeTCHd OTBETCTBEHHBIM
OlIepaToOPOM, KOTOPBIA MOKMAaeT pabouylo KaMepy MOCNeAHUM, YOeIUBIIKHCh B
OTCYTCTBHY B He#t mropeil. B paboueit kamepe AOSDKHEI OBITH YCTaHOBIIEHB! Jer-
KO JOCTYIHBIE YCTPONHCTBa aBapUitHOIO BBIKIIOYEHHs YCTAHOBKM M 3allpPETa Ha
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ee BxirodeHre. OCBETHTENM C MMITYJBCHBIMM JIAMIIAMH JUIsl HaKayKy JOJDKHEI
HMETH OJIOKMPOBKY, UCKIFOUYAOLIYIO BO3MOXXHOCTH BCIBIIIKM JIAMIBl IIPH OT-
KPBITOH KPBILIKE OCBETUTENS.

J1s npenoXpaHeHUs ria3 OT HU3NydeHus (IpY COBMEIIEHWH CUCTEMBbl Ha-
ONIOMEHUS C ONTHYECKOH CHUCTeMOH Na3epHOH YCTaHOBKHM) B OKYJIIpax MHKpO-
CKOIIOB IpeycMaTpHUBaeTCs 3alliTa B Buje AuadparM, aBTOMaTU4eCcKH 3aKphl-
BaOLIMXCA B MOMEHT NMPOXOXKACHUS Tyda K MULICHH, HJIM B BHIE CBETO(DHIBLT-
POB, IOrOMAIOIIMX YacTh CBETOBOH JHEPruH, NOINAJarolel B OKyJIsIp MUKPO-
cxorna.

Yempoiicmea aemomamuueckozo kowmpons u cuznanuzayuu. Ilomumo O110-
KMPOBKM BXOZbI B IIOMEIICHHUS, Te pa3MellaloTcs Ja3epHble U3AeNus, JOJOKHEI
OBITE 000pYNOBaHbl, TAKXKE 3BYKOBOH M CBETOBOH CUrHalM3alMel, cOMOKUpO-
BaHHOH ¢ CUCTEMO}! mycKa YCTaHOBKH. B nomerenusx, rjae npooasrcs paboTsl
C UMIYyNbCHOH YCTAHOBKOM, JOJKHA OBITH YCTAHOBIIEHA CUTHAIU3ALIMS: CBETO-
Bas — B [IepUOJ, KOrJa Ha KOHAEHCATOPHOMH GaTapee MOJHUMAETCS HaIpsKeHue,
¥ 3ByKOBasi — HENIOCPEJCTBEHHO N€pes cpadaThIBaHUEM OCBETHTeNs 3a 2—3 C.

Bo Bpems paboThl yCTAaHOBKM Ha IyJbTe YIpaBieHUs U HaX BXOILOM B paGo-
YYI0 KaMepy [OJDKHBEI TOPeTh Mpefynpexaaolie CBeTOBbE CUrHanbl. Heo6xo-
JIAMO IPOBEPATEH UCIIPABHOCTH CUCTEMBI OJIOKMPOBKH M CHTHANM3ALMH  KaXKAbIHA
pa3 nepeji BKIIOYEHHEM YCTaHOBKH. IIpH HEHCIIpAaBHOCTH WM YMBILUIEHHOM
OTKJIIOYEHUH XOTS Obl OAHOH M3 IpPeNyCMOTPEHHBIX MPOEKTOM OGIOKHPOBOK
MYCK YCTAaHOBKH JOJDKEH MMOCTYNaTh Ha MyJIbT yNpPaBAeHHs YCTAHOBKH M (pUK-
CHpOBAaThCAd B XKypHale 3KCIlTyaTaluy. B cnyvae HeMcnpaBHOCTH XO0Tsl O6B1 0J-
HOH M3 cuCTeM OJIOKMPOBKM HIIM CUTHANM3alMM dKCIJlyaTallis YCTaHOBKM 3a-
MpelaeTcs.

Yempoiicmea oucmanyuonnozo ynpaenenus. B unensx obecrnieueHus Ge3o-
TIaCHOCTH MyNBT YIIpaBICHHUA Na3epHON yCTaHOBKOH pa3MeliaeTcsl B OTACIBHOM
MIOMEILEHUHU ¢ TENEBU3MOHHON HIH APYTrol CHCTEMOM HACTPOUKH, KOHTPOJIS U
HabnIofCcHUST 3a XOAOM Iipolecca, IpumMe-
HAIOTCA POOOTH3UPOBAaHHbBIE KOMIUIEKCHI, &
TaKKe 3allluTa paccrosHueM (mpeObiBaHUE
BHE NTa3epHOOIACHOH 30HBI).

3naxu bezonachocmu. IlyTh nydka cBe-
Ta UMIyabcHOHR JIY nomxed ObITh MapKu-
pOBaH TNOKPAacKOH peHTepoB, olpas, Jua-
¢parmM u OneHn, Ha OBEpSX IOMELUEHHH.
I'ne pasMelnaroTcsi JasepHble YCTaHOBKU
Puc. 7.15. 3nax «OnacHo! JlolpkeH OBITH ycTaHoOBiIeH 3Hak «OrmacHo!

JlazepHoe HM3nydeHHUeE» JlazepHoe usnyqenue» (puc. 7.15) [6].

Cpeocmea unoueudyansHoi 3aujumsl. B pane cilydaeB dKCIUIyaTallMy Jia-
3epHBIX ycranoBok II-1V knaccos onacHoctH npumerszor CH3 (TonbKO B TOM
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clly4ae, €Clld KOJUIEKTUBHBIE CPEJCTBA 3alUMThl HE TIO3BONSIIOT OOECIIEYUTh BBI-
nojHenue TpedoBanuil 6e3onacHoctH). K CHU3 oTHOCATCA TEXHOJIOTHYECKHE Xa-
JIAThl, [IEPYATKH, OUKH, IUIMTKHA 1 MAcKH.

TexHonOrHYECKHE XaTaThl U3TOTOBISIOTCS M3 XJIOMYATOOYMaXXHOTo Wiy Of-
3eBOr0 MaTepHala CBETIIO-3€NEHOr0 MM royboro neeta. [lepyaTku NpUMEeHsIoT
B Te€X CIy4asiX, KOrja cyLIecTBYET onacHocTh BozfeHcTsus JIM Ha KOXHBIA mo-
KpOB.

B 3almMTHBIX LIUTKaX, Mackax M O4Kax NPUMEHSIOTCS CIeHUanbHble CBETO-
¢uneTpsl, 3aaepxuarolye JIM, Ho npomyckaroue H3Ny4yeHde B COCEIHUX JHa-
Ma3oHax CIeKTpa. DTO JOCTMraeTcs 3a cueT BblOopa CBETO(HIBTPOB ¢ ONpese-
JEeHHOH KPHMBOM CIieKTpajlbHOI'O NIpoIlyckaHus. Tak, Halpumep, POTHBOJIA3Ep-
HBIE OUKH, U3rOTOBIISIEMbIE U3 CHHe-3eneHoro crexina C3C-22, npuMeHsoTes A
3aIUTHI OT azepHoro u3nydeHus ¢ A = 0,69; 0,84 u 1,06 Mxm.

CBeTohMIBTPHI 3aILKUTHBIX OUKOB JOJDKHBI O0ECIIeYNBATH CHUKEHUE UHTEH-
cuBHocTd oOny4eHus ria3 JIM mo I[1/]Y. B nacnoprax Ha cBETOGHUNBTPSEI U OII-
PaBbl OYKOB YKa3bIBAIOT MX CIIEKTPAIbHYIO XapaKTePUCTHKY, ONTUHECKYIO IJIOT-
HOCTb ¥ MAKCUMAIIBHO JOITYCTHMBIA YPOBEHb U3NYUESHUS.

TIpu pabore ¢ nazepamu IV wiacca ONacHOCTH OOMKHBI UCIONB30BATHCS 3a-
IMTHBle Macku. Tommuna cBeTodunbTpa YCTAHABAMBAETCS B 3aBUCUMOCTH OT
CIIEKTPaNbHOH XapaKTEpPUCTHKH CTEKIA. XapaKTePUCTUKH 3aUIUTHBIX YCTPOMCTB
10 ONTUYECKOH IJIOTHOCTH NOMKHBI BEIOMPAThCS C TAKUM PacyeToM, YTOOBI 1
OIpe/ieNeHHO! MOIHOCTU U JUIMHBI BOJIHBI M3ITYHEHUs Jla3zepa IUIOTHOCTh SHEp-
T'UU CHUKaNack 1o 0e30nacHoro (npegeibHo JOMYyCTHMOTO) YPOBHS.

CyliecTByeT [Ba THIIA 3aLUTHBEIX OYKOB: OTKPBIThIE M 3aKpbIThie. OTKPBITHIE
3amuTHbEe ouyky Mozenu 016-72 JIC-630 npenHa3HaveHs! AT 3aMMThHI 143 CIle-
peau 1 ¢ HOKOB OT paccesHHOro U Au((Y3HO OTPAKEHHOTO M3NYUESHMA Ha JJIHHE
BoiHb! 0,63 MKM. 3aKpbIThle 3alLMTHBIE OYKH C HempsMod BeHTwsumeid 3H 22-
72-C3C-22-6 npennasHayeHbl JUIsl 3allMThI I'7la3 ¢ OOKOB, CBEPXY M CHHU3Y OT
paccestHHOro, AU(Gy3HO OTPaKEHHOTO NPAMOI0 H3TYYSHHS AN HempephbiBHOIO
JIN ¢ pnuuo#t Bonwsl 0,63; 1,5 Mxkm v ang mmmynscyoro JIM 0,63...1,06 mxm. B
aCCOPTUMEHTE 3allUTHBIX OYKOB JOJDKHBEL OBITH OYKH € OIIPABOM, He NPEIsITCT-
BYIOLIEH OJHOBPEMEHHOMY II0JIb30BAHMIO OOBIYHBIMH  KOPPHUTHPYIOILUMH
OYKaMHU.

Ilpu paboTe MOIIHBIX Ja3€pPOB HEAOCTATOYHA 3allUTa TOJIBKO I[N1a3, TaK Kak
BO3MOXHO IIOpaXKeHUe KOoxM nuua. [lostomy B Takux cinyvasx addexTuBHO
TIpUMEHEHHE 3alUTHBIX LIUTKOB  MAcOK.

Pyxu pexoMeHayeTCs 3allMIATh C IOMOILBIO Pa3fiUYHOIO THIA NIepyaTok, B
TOM YHCJIE U3 3aMLIH H KOXH, a TAKXe CIIelHaIbHBIMH 3allUTHBIMH J€PMAaTOJIO-
THYECKUMH CPENCTBaMU (KpeMbl, TaKH, [acThl, Ma3H), CO3JAIOMIKUMU TPEIOXpa-
HUTEJBHYIO TUIEHKY Ha KOXE€.

OpHUM U3 BaOXHEHIIUX DJIEMEHTOB CHCTEMBl COXPaHEHHUs 3[0pOBbs 0OCIy-
XMBAIOLIErO IIepcoHala SBISIOTCS JieHebHO-npoPUIaKmuieckue Meponpua-
mus. K goctatoyso 5(¢QexkTHBHBIM MepaM MEAHLMHCKOH NpoQUIaKTHKH Mpo-
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(becCHOHAILHON NAaTOJIOTHH CEAYeT OTHECTH pPeryisipHble (DU3MYecKHe yIIpax-
HEeHHUs, NPUYEM B TEYEHVE CMEHBl PeKOMEHIYeTCs MPOBOJUTL HE MEHee IBYX
¢buskyneTypHbix nays mo 10 mun. Ilpu pabore ¢ JIY umMeer Gonslloe 3Ha4eHUE
coOoeHHEe BUTaMUHHOTO OanaHca, 0COOEHHO B 3UMHE-BECEHHUI MePHOI.

Tpeboeanus k nepconany. K pabore ¢ nazepHbIMH yCTaHOBKaMM AOIYCKa-
I0TCA JMIa, JocTuriive 18 ner u He UMeIoILMe MEIULUMHCKHX NPOTUBOIOKA3a-
Huit. XKeHILMHBI Ha Tepuon OepeMEeHHOCTH W KOpMIIeHUsS pebeHKa JOJKHBI Oc-
BoOOXIaThCs OT paboOThI ¢ IPUMEHEHHEM J1a3epoB [22, 23].

Pabotrl, cBsi3aHHBIE ¢ OOCIYXUBaHUEM Ja3epHEIX ycTaHoBok (JIY), BKIO-
YeHBI B CIIMCKH paboT ¢ BpeAHBIMH YCIOBUSMH TPY/a, ¥ paboTarolliye Ha ja3ep-
HbIX ycraHoBkax [I-IV xnaccoB mojexar mpeaBapHUTeNBHBIM (U HOCTYIIe-
HuUM Ha paboTy) u nepuoawdeckuM (1 pa3 B ro) MEOHLIMHCKHM ocMoTpaM. B
0CcMOTpax 0053aTeNBHO y4YacTHe TepaneBTa, HEeBpONATONora H oQTaasMolora.
ITomumo BpauebHOro oOCNENOBaHMS, MOKa3aHO IPOBEJEHHE KIHHHUYECKOIo
aHany3a nepugepuyeckoit kposu u IKI.

[IpoTuBorokasaHueM IS IIpeMa Ha paboTy C nazepaMu SIBISIIOTCS cle-
Iyrouye 3a0oieBaHus: THIIEpTOHUYecKas 60one3Hb, CTOHKasg cOCyIMcTas I'UIo-
TOHMS, CTEHOKapAHs, KOPOHOPOKapIAHOCKIEpo3; Bce OONe3HN KPOBU U BTOPHY-
HOe MaJIOKpOBME; OpraHuyeckue 3aboNeBaHus LIEHTPaNbHOM HEPBHON CHCTEMBY,
B TOM YHCIIE 3MUNEIICHS;, BBIpaXKeHHAasl BereTaTMBHAA AUCPYHKIMSA; BRIpAXKEHHOE
ACTeHHYECKOe COCTOsiHUe, 3a00IeBaHUsA SHIOKPHHHBIX XKelle3 CO CTOMKMMMU Ha-
pyweHussMy GYHKUUH; BbIpaeHHble HEBpO3bl, KarapakTa; CTOMKHE M BhIpa-
JKEHHble HapyIIeHHsS OBapHabHO-MEHCTPYAJIBHON (BYHKLMK; ICHXUYECKUE 3a-
GoneBaHuUS.

Llenecoo6pazHo paccMaTPUBATE KaK JOIONHKTEILHbIE IPOTHBOMOKA3AHUS K
npueMy Ha paboTy ¢ naszepaMmu npodeccHOoHalbHble 3a00NeBaHus, BhI3BAHHbIE
BO3ZelicTBHEM (r3nUecKHX (aKkTOpoB (OCOOEHHO HOHU3MPYIOWIEH paavaly 1
CBUY), xporuueckue npodeccHoHalbHble HHTOKCHKALMH CO CTOMKUMH Hapy-
LIeHUIMH (QYHKUHMH LEeHTPaNbHON HEPBHOM H CepAeyYHO-COCYAMCTOH cHUCTeEM,
OpraHOB 3peHus], KPOBOOOPAILEHU] 1 XpOHUYeCcKHe 3a00neBaHus KOXKH.

Jlnna, BpeMeHHO npuBNekaeMble K padore ¢ JIY, JOoKHBI OBITH 03HAKOM-
JIeHbl ¢ UHCTPYKIHMeEH o TexHuke Ge30MacHOCTH M NPOM3BOACTBEHHON caHuTa-
puu npu pabote ¢ JIP u npukpeneHsl K OTBETCTBEHHOMY JIUIY U3 NOCTOSHHOTO
nepcoHana noxpasaenenuii. [lepconan, aomyckaemslid k pabote ¢ JIY, nomxeH
npoiiTu uncmpykmasic u obyuenue 6e30NacHBIM IIpHeMaM H MeTonaM paboThl B
coorBercTBuM ¢ I'OCT 12.0.004-90 [26] u CanutapHBIMK HOpMaMHd M IIpaBUia-
MH YCTPOMCTBA U 3KCIUTyaTalluu Jazepos [22].

Iepconan momxeH ObITH OOyUeH MeTOAaM OKa3aHWs NEepBOU IOMOIIM IpU
nopaxenud JIM, anekTpudeckiM TOKOM M APYyTMMU onacHeIMHU (hakTopamu. [Ipu
H3MEHEHWH TeXHHYeCKUx napameTpos JIY unu xapakTepa BHIIONHsSEMBIX paboT
MPOBOLAMUTCS BHEOUEPEIHOH HHCTPYKTAX M0 TeXHHKe OE30TaCHOCTH U NPOM3-
BOJACTBEHHOH CaHHTapUH.
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KouTpoJsbHBIC BONPOCHI K NYHKTY 7.5

1. s KaKuX OpraHOB YesloBeKa OCOOEHHO OMACHO Jla3epHoe U3NyueHHE U
roiemy?
2. KakoBa onacHocCTb J1s yesloBeka Jiasepa | knacca?
3. KaxoBa onacHocTb 151 yenoBeka nasepa Il ximacca?
4. KakoBa onacHOCTb s YenoBeka jasepa 11 knacca?
5. KakoBa onacHOCTb AJisl 4ejoBeKa nasepa [V knacca?
6. Yto sBNSETCS HOPMHMPYEMBIM [1apaMeTPOM JIa3ePHOTO H3ITyYeHUs?
7. Kakue cylecTByroT (GOpMbI JO3UMETPHUYECKOTO KOHTPOIS JIa3€PHOIO M3-
nydeHus?
8. B yem 3akmrodaeTcs NpeayNpeAUTENbHBIH KOHTPONIb Ja3€pHOrO U3Iyde-
HUS, KOTa OH poBoAUTCA?
9. B yem 3akmodaeTcs MHAMBUAYAIBHBIH KOHTPOJIb JJAa3€pHOI0 U3Jy4eHHS,
KOI'Zla OH NIPOBOJAUTCS?
10. Kakue MeTOABI M CpelicTBa KOMIEKTUBHO! 3allMThI OT JIa3ePHOTO U3Nyde-
Hus Brl 3HaeTe?
11. Kakne CH3 ot nasepHoro usnydeHus Brl 3HaeTe?

12. Kaxue TpeboBaHHA MPERBABASIOTCS K MepCOHay, OOCIy KUBaOILEMY Jla-
3epHBIE YCTAaHOBKU?

7.6. MudpakpacHoe H3IyHeHHe

Hudgpaxpacnoe usnyuwenue (HOKH) oxBaTbiBaeT 00acTh ClIEKTpa ¢ K-
HOH BONHEI, Jexanleld B ipepenax oT 780 uM no 540 mxm. OHO siBnseTcs QyHK-
L(1EH TEeIIOBOro COCTOSIHUS UCTOYHHKA U3MYYEeHHUs] ¥ CBOMCTBEHHO BCEM TeaMm,
TeMIlepaTypa KOTOPBIX BblIlie a0COIFOTHOTO HYJIA.

7.6.1. Jeiticmeue unghpaxkpacnozo usiyyeHus Ha opzaHu3m 4elo6exka

HnrdpakpacHoe H3llyueHHE OKa3blBaeT B OCHOBHOM TeIJIOBOE BO3[AEHCTBHE
Ha OpraHu3M uenoBeka. I ekt ero AeHCTBUS 3aBUCHT OT AJIMHBI BOIHEL, KOTO-
past oGycnosnuBaet IMyOHUHY ero NMPoHUKHOBeHUs. B cBs3u ¢ aTUM HH(pakpac-
HOe U3JIydeHHe NOApa3ieNiseTcs Ha TPH 00JacTu:

obnacte A — nnuna BonHb! 0T 780 no 1400 uMm;

obnacte B — o1 1400 no 3000 umMm;

o6nacts C — 6onee 3000 uM.

[leppas obnacte HH(GPaKpacHbIX U3Ty4YEHHH oOsanaeT OonbIIOi NpoHULae-
MOCTBIO 9epe3 KOxy ¥ 0003Ha4aeTcsl KaK KOPOTKOBOJIHOBOE WH(paKpacHOe H3-
Ty4eHue, a cleAyIolye ABe 06IacTH — KaK JNUHHOBOIHOBEIE.

Haubonee axTHBHO KOPOTKOBOJIHOBOE HH(paKpacHOe HU3y4deHHe, TaK Kak
OHO 00namaeT HanbonblueH 3Heprued GOTOHOB, CIIOCOOHO IyGOKO IPOHMKATH
B TKaHM OpraHM3Ma M MHTEHCUBHO TOTJIOLIATHCS BOZOH, coaepxallelics B TKa-
HSIX.
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Haubonee uyBCTBUTENBHE! K UHGPAKPACHOMY U3TYYEHHIO KOXKHBIHA [TOKPOB
W Opranbl 3peHus denoseka. [Ipy oCTpoM MOBPEXAEHUHN KOXH BO3MONKHO TOSB-
JIEHHE 0)XXKOTOB PasiiMYHOM CTENeHH TSHKECTH, PE3KOe PACIIMpEHUE apTepHoKa-
MH/UILPOB, YCUJICHHUE ITMIMEHTaUuM KoXxu. IIpu XpoHMdeckoM oOmyyeHun u3-
MEHeHHEe TUTMEHTAlUH MOXeT ObITh CTOHKHMM Kak, HallpUMep, dpUTeMONomod-
HbI# (KpacHsIif) UBeT JuUa Yy paboyux CTEKIOAYBOB, cTajeBapoB. K ocTpbiM
MOpaX<eHUSM OPTAHOB 3PEHUST OTHOCATCS OXOI' KOHBIOHKTHUBBI, [IOMyTHEHHE U
OXOT POTOBHUIIBI, OKOI" TKaHeH NepeaHel kamepsl rinasza. IIpi HHTEHCHBHOM HH-
(hpaxpacHOM M3Iy4YE€HHHM H UIMTENBHOM OONYy4YeHHH BO3MOXHO 00pasoBaHUe
katapakThl. KOpoTKOBOMHOBas 4acTh HHGPAaKpaCHOIO M3TYUEHHS MOXeT hoKy-
CHpPOBATHCH Ha CeTYaTKeE, BI3bIBAS €€ [TOBPEKICHHE.

HudpaxpacHoe U3IyUeHHE BIUSAET U HAa QyHKLHOHANBHOE COCTOSHHE Heno-
BEKa, €ro HEHTPAIBLHYIO HEPBHYIO CUCTEMY, BBI3BIBAIOT U3MEHEHHS B CEPAEYHO-
cocynucToii cucteMe. OTMeqaloTcd pe3Koe ydallleHHe cepaueOueH s, oBblie-
HUE MaKCHMAaJBHOTO U IOHMXEHHE MUHHMAJIBHOTO apTepHaNbHOIO AaBieHHS,
ydaleHHe AbIXaHus, IOBBIIIEHHE TeMIlepaTyphl Tejla U YCHICHHE [T0TOOT/ele-
Hus. MudpakpacHoe U3lydyeHHE BO3NEHCTBYET Ha COCTOSHHE BEPXHHUX JAbIXa-
TENBHBIX NyTel (pa3sBUTHE XPOHHHUECKOro NApUHIUTa, PUHUTA, CUHYCUTOB), HE
HCKJIOUAETCs €ro MyTareHHbli 3¢ pekT.

Ilpu pnutensHOM NpeOBIBAHUM HeNoBeKa B 30HE ASHCTBHA HH(PaKpacHOro
U3ITy4YeHUS NPOUCXOAUT HapylIeHHE BOOHO-CONEBOrO OallaHca, YTO BHI3BIBAET
CYJOPOXKHYIO GONEe3Hb.

7.6.2. Hopmupoeanue undhpaxkpacnozo usnyuenus

Hopmuporanne MPKH ocymectBisieTcss 110 UHTEHCHBHOCTH AONMYCTHMBIX
HHTErpaibHbIX TIOTOKOB H3JyYEHHS ¢ YYETOM CIIEKTPalbHOro COCTaBa, pasMepa
00 TyyaeMoH TUTOINAAH, 3AIHUTHEIX CBOHCTB CIIELOAEHIbI.

HopMaTHBHBIMH JOKYMEHTAMU SIBJISIOTCS:

e I'OCT 12.1.005-88 CCBT. CauuTapHo-rurueHHueckue TpeGoBanus K
BO3yXy paboueii 30H5I [27];

o CanlluH 2.2.4.548-96. ['urueHuuyecxue TpeOOBaHUA K MUKDPOKIMMATY
MIPOM3BOACTBEHHBIX MOMeLNeHui [28].

[IpenenbHO HOMYCTUMEBIH YpOBEHb HHTEHCUBHOCTH HH(PAKPACHOIO M3IIyde-
HUS YCTaHaBIIMBAECTCS [ IOCTOSHHBEIX PabOYHX MECT C YyUEeTOM:

*  CIEKTPANBLHOTO COCTaBA U3ITyUeHHs;

* pa3Mepa obiyyaemoil TUIoIAaaY TOBEPXHOCTH Tela.

JlonycTuMble BEeNMYMHBI MHTEHCHBHOCTH TENIOBOIO 0bnyueHusl paboraro-
mux Ha pabouux MecTaxX OT NPOHU3BOACTBEHHBIX HCTOYHHKOB, HArpeThiX JO
TEMHOI'O CBEHEHHA (MaTepHanoB, W3AeNUA W Ip.), AOIDKHBI COOTBETCTBOBATH
3HAYEHUSM, TIPUBEICHHBIM B Tab. 7.11.
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Tabauua 7.11

HOI’IyCTI/IMLIe BCIIMYHUHBI HHTCHCHBHOCTH TE€NJIOBOTO OGJIyLIeHI/IH
MMOBEPXHOCTH TEIIA pa60Ta}oumx OT [IPOU3BOACTBEHHBIX UCTOUHHUKOB

Obny4yaemas NOBEPXHOCTH TeJa, HHTEHCHBHOCTH TEMI0BOrO OONyYeHus,
% Bt/M2, He Gonee
50 u Gonee 35
25...50 70
He 6omee 25 100

JommycTuMble BENHYHMHBl HHTEHCHBHOCTH TEIUIOBOTO OOIy4deHHUs padoTaro-
IIUX OT HCTOYHHMKOB HM3JIy4YE€HHMsI, HarpeTblx N0 O€JOoro M KpacHOr'o CBEYECHHS
(packaJleHHBIH HIIM pacIUIaBIeHHbIH MeTalll, CTEKIO, [IaMs B Ap.), He JOJDKHEI
NpEeBBILIATh
140 Br/m?. Tlpu 5ToM 0BIy4eHHIO He HOIKHO noaseprarbes 6oree 25 % mo-
BEPXHOCTH Tella U 00A3aTeNIbHBIM SBNSETCS MCIONB3OBAHKUE CPELCTB UHINBUAY-
alBHOH 3aILMTHI, B TOM 4HCJIE CPEACTB 3alUUThI UL U IJas.

IToMHMO HHTEHCHBHOCTH HHQPAKPacHOTO HU3JyUEHHs COMNIAaCHO PYKOBO-
oery P 2.2.2006-05 «I'uruena Tpyna. PyKoBOACTBO O T’MTHEHHUYECKOH OlEHKe
(baxTopoB paboueil cpeAbl U TPYAOBOro npouecca. Kputepuu u knaccudukanms
yclnoBuit Tpyaa» [29] ollenka ycnoBuii TpyAa IPOBOAUTCS He TONBKO [10 WHTEH-
CHBHOCTH TEIJIOBOIO U3JIyUYEHHUS, HO U 10 SKCIIO3ULMOHHOH 1o3e, BT'u

ILC—)O = ITo'S"L',

rae, Ito — MHTEHCUBHOCTH TEIJIOBOTO OOy YeHUS, Br/M% S — ofnyyaemast 1o-
Imajib TIOBEPXHOCTH Tea, M, T — POJOKUTENBHOCTS OBIYYEHHS 3a paGodyro
CMEHY, .

[lpu onpepeneHuy oOydHaeMOM MOBEPXHOCTH TeNla HEOOXOLMMO IIPOHU3BO-
JUThb €€ pacyeT ¢ Y4ETOM JOJH KaXAOoro ydacTka Teja: rojosa u wes — 9 %,
IpyJb ¥ )KHUBOT — 16 %, cnuHa — 18 %, pyxu — 18 %, Horu — 39 % [29].

MHTEeHCHBHOCTE TEIIOBOrO U3Iy4YeHHUs Ha paboueM MecTe HeOOXOAWMO U3-
MEpPATH OT KaXKIOro UCTOYHMKA, pacrosiaras NpHeMHHUK NpuHGopa meplieHauKy-
JAPHO NajaroueMy NoToKy. MismMepeHnus nposoaat wa seicote 0,5; 1,0 1 1,5 M ot
nona Uiy pabodeit nioanxu [28].

7.6.3. Cpeocmea 3auiums! 0m menaoeozo 06ay4ueHun

Br16op Terio3anTHEIX CPEACTB JOIKEH OCYIECTBIATLCS ¢ yUEeTOM Tpe6o-
BaHUI 3PrOHOMUKH, TEXHUYECKON 3CTETUKHM, 0€30MacHOCTH U8 AaHHOIO Npo-
mecca UM Bruga paboT ¥ TEeXHMKO-3KOHOMHUYeckoro obocHoBanus. K Teruosa-
[IMTHBIM CPEACTBaM IIPEABABIAIOTCS ClEAYIOIHe TPeOOBaHHA: OHH JOJKHBI
OBITh MPOCTHIMU B M3TOTOBICHUH M MOHTaXe, YAOOHBIMH s oOcayXUBaHUS,
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He 3aTpyOHATH OCMOTP, YHCTKY, CMa3blBaHUE arperaTros, obiajaTh HeoOGXoau-
MO IPOYHOCTHIO, UMETh MHHUMAIBHBIE SKCILUTyaTallMORHEIe pacxoas! [30].

TemnozamuTHBIE cpecTBa JOMKHBL 0OecrednBaTh OOIyYeHHOCTs OT 000-
pynosarus He Belile 308 K (35 °C) npu TeMnepatype BHYTPH HCTOYHHKA 1O
373 K (100 °C) u ne Briute 318 K (45 °C) npu teMnepatype BHYTPH UCTOUHHKA
BeiLe 373 K (100 °C).

3amuTa paboTalomMX OT HEONaronpUsATHOrO AeHCTBUS WH(PAKPACHOTO W3-
Jy4EHUs OCYLIECTBISAETCS KOMIUIEKCOM HHXEHEPHO-TEXHUYECKIX, [HTHEeHHYe~
CKHX, CAHUTAPHO-TEXHHUYECKHX, OPraHU3alMOHHBIX, MEIUKO-IPOGUNAKTH-
YEeCKUX ¥ 3aKOHOJATEIbHBIX MEPONPUSTHH.

Huowcenepno-mexnuyeckue MEpOTIPUATHS IIPENYCMATPUBAOT: aBTOMATH3a-
L0, MEXaHH3ALMIO ¥ AMCTAHIIMOHHOE YIpaBieH!e MPOU3BOACTBEHHBIMU MPO-
LeccaMH, CBSI32HHBIX CO 3HAYUTENBHBIMH TEILIOBLIAETIEHUAMH; 3aMEHY CTaphIX
H BHEJPEHUE HOBBIX TEXHONOTHYECKHX IPOLECCOB, HAIPUMED, NpPHMEHEHHE
LITaMOOBKH BMECTO IIOKOBOYHBIX padoT, 3aMeHY KOJBLEBBIX Meded st CYIUKH
¢hopM W cTepxHell B NUTEHHOM NPOM3BOACTBE TYHHENBHBIMH; ObecredeHue
IepMETHYHOCTH 000pyIOBaHUA.

Bes rpynna euzuenuveckux u caHumapHo-mexnuteckux MeEpPONpPHITHH pas-
JeNsIeTCS Ha CPEACTBA KOJJIEKTHBHOW W MHANBUAYANBHOM 3a1IIUTHI.

K XONNeXTHBHEIM CPENCTBAM 3aUIUTEl OTHOCATCH:

TENION3ONSLA TOPSYMX TI0BEPXHOCTEI;

9KpaHUpPOBaHKME HCTOYHHUKOB M3NYUEHUs WK pabouux MecT;
paIUallHOHHOE OXJIKIAEHUE;

06111e00MEHHas BEHTUIIALMSA WIH KOHAUIHOHUPOBAHUE;
BO3/YLIHOE AylHHpPOBaHHUE.

TennoBast U30ALMA TOBEPXHOCTEH HUCTOYHUKOB M3nydeHHs (nedeit, cocy-
JI0B, TpyOONpPOBOJOB C rOPSYMMH Ia3aMy U KMAKOCTIMHU) CHYIKAET TeMIepaTy-
py u3nydarouiedl nosepxHocTy. I1pu 3TOM A0M8 TyYHCTOTO Tera ¢ NOHKEHHU-
€M TeMIIepaTypbl UCTOYHHKA MOHMKAETCS, ONarofapst 4eMy MHTEHCHBHOCTH 00-
JyYeHHUs IepcoHasla MH(PAKPaCHBIM H3IYYEHHEM CHHDKACTCS 3HAYUTENBHO B
fonbluell cTeneHH, 4eM obliee TemoBblAeNeHe. TeroBas H30NSLMs YMEHb-
IIaeT TEIUIOBBIE NOTepH OOOpY/OBaHHsA, 00YCIOBIMBAET COKpALIEHHEe pacxoia
TOIIMBA (3MEKTPOIHEPIUY, Mapa) ¥ YBENUUeHHE NPOU3IBOTUTENLHOCTH arpera-
TOB. IIpy NpoBeIeHNH BBICOKOTEMIIEPATYPHBIX IPOLIECCOB He3 Hamnexawel Te-
IIIOBOH M3ONSALMH JOCTIKEHUE HEOOXOOUMOR TeMIepaTyphl 3aTpyIHUTENBHO
HIK Jaxe HeBo3MoxHO. ONHAKO KOIa OrpakAarollie KOHCTPYKLHM arperarta
HaxXoJsTCs B TEMIIEPATYPHBIX YCIOBUSAX, ONHM3KUX K BEpXHEMY HOIYCTHMOMY
npefeny Uit JaHHOro MaTepuaia (CBOAB! U TOPLEBbIE CTEHBI MapTEeHOBCKHUX IIe-
yeii, GpypMeHHBIE COIUIa JOMEHHBIX I1e4YeH M T.I.), Tel1oBass HU30MALUS, NOBbI-
uras pabodyio TeMIepaTypy U30IHPYEMBbIX 3JIEMEHTOB, MOXET Pe3KO COKPaTHThb
CPOK MX cIyXOBl. B TakuX ciywasx pellleHdHe O TEIUIOBOH M30NALMH AOHKHO
ObITh IPOBEPEHO pPacyeTOM paboyell TeMnepaTyphl H30NUPOBAHHEIX 3JIEMEHTOB.
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Eciiy oHA OKaXXeTCsl BBILLE MPEAENIbHO JOMYCTUMOM, 3aIUTa OT TEITOBBIX M3IY-
YeHHH [OJDKHA OCYUIECTBIATHCS APYTUMH clloco0aMu (BHYTPEHHSIS TEIIOH30-
nAuus: PyTepoBKa, BHYTPEHHEe SKpaHUPOBaHUeE).

B macTosuiee BpeMsi B IPAKTHKE NPUMEHSIOT COTHU Pa3HYHBIX TEIUIOU30-
JIUHAOHHBIX MaTEPUATIOB ¥ KOHCTPYKITHIA.

Ileun (a Taxxe 6opoBa, pereHepaToOpsl U T.I.) H3O0JIUPYIOT B OOJBIUHHCTBE
CAy4yaeB JIETKOBECHBIM KHUPIHYOM. JIOTIOMHHTENBHBIM TEILIOM3ONSILITOHHBIM
CIIOEM MOXXET CIYXXHTh HApyXHas YIUIOTHHTENbHAsE 0OMa3Ka TOJNLUMHOK [0 2
cM. VlHorna npuMEHSIOT 3achIKY M3 CBITYYHX WM BOJNOKHHCTBIX MaTEpHalloB
MEeX /1y Hapy»HBIM CTAIGHBIM KOXYXOM M KUPIHYHOH Ki1aakoi. CBomp! Leneco-
00pa3HO H30JHMPOBATh 3ACHIIKOM M3 CHITYYMX MarepranoB (HampuMmep, necka
WM KOJIOUTHUKOBOM mbutk). Takas 3achimka, KpoMe TEMIOH30MISIIMY, Co3/aer
FepMETHYHOCTD, YTO OCOOEHHO BaXXHO Ui I'a30BBIX OOPOBOB, PEreHepaTOpPOB U
IIJJAKOBHUKOB.

Cy1ecTBYOT KOHCTPYKUMHM Tedel U3 MOHOJHUTHOTO Wi COOPHOTro Kapo-
yropHoro 6etoHa. B Takux ciiy4yasix B HapY>XHBIX CJIOSX WK BO BCEM CE€YEHHH
(ecny DO3BOJIAET TeMIlepaTypa) NPUMEHSIOT JIerKoBecHbIM Geron. Ero nonyua-
I0T, UCIIONB3YSl B KAaueCTBE WHEPTHOTO HANOIHHTENS JIECKOBECHYIO LIeOeHKY
WM N00aBKy B COCTaB CMeCH MeHooOpasyolnX BEIIeCTB.

HusxoremnepaTypHble Ie4d, CYLIWNIA, a3oXOAbl MOXHO COOpY¥XaTh H3
JBOHHBIX CTANBHBIX NaHeNel, BHyTPeHHee MPOCTPAHCTBO B KOTOPBIX 32NOJHSAIOT
CBIITYYHUM WJIH BOJTOKHUCTBIM H3OJISIIIMOHHBIM MATEPHANOM MK aTFOMHHHEBOH
coneroi. Takas KOHCTPYKIUS MOKET OBITH pazOOpHOL.

Wsonsums Tpy6ONpPOBONOB M pE3EPBYApOB KOHCTPYKTHBHO MOXET, OBITH
MacTHYHOU, 00EPTOUHOMN, 3aCHITHOM, U3 INTYYHBIX M3AETHH WK CMeIIaHHOjA.

MacTuyHasi U30JISILHS OCYIIECTBISIETCS TyTeM HaHEeCeHHs Ha TOpsuylo Io-
BEPXHOCTh H30IUPYyEMOro 0OBeKTa H3OMSLUOHHON MacTUKU. MacThka Mpen-
CTaBIsieT COOON IUTYKATYPHBIA PacTBOP C TEIIIOU3ONIILMOHHBIM HATIOIHUTENEM.
MacTuuHy0 H30JSLMI0 MOXHO NMPHUMEHATh Ha oObeKTax moboit xoHuUrypa-
LMY, OHA JaeT NPOYHBIA riaAkuil ciiol, HO TpebyeT MpeABapUTEILHOrO Pazo-
rpeBa NOBEPXHOCTH U BHICOKOH KBaTMGHUKALUH H30JIHPOBILIHKA.

O6epTounas (oOBONAKUBAIOLIAs) H3OSLMSA HU3rOTaBIMBAETCA U3 BOJOKHH-
CTBIX MaTepHaJlOB — BaThl, BOHIOKa, MAaTOB HIIM TKaHU. OHa Hanbonee IpUrogHa
[ M30MAUHU Tpy6onpoBonoB. [ToBepXHOCTE 00epTOUHOM M30NMALKH HAJO 3a-
KpBIBaTh KOXKYXOM M3 IIIOTHOIO MaTepuala (JIydile BCero U3 alntOMHUHHS).

3acBIIHYIO H30ALMIO TIPUMEHSIOT peXXe, TaK Kak HeoOXOXUM KeCTKUH Ko-
MyX BOKPYT HU30JHpyeMoro obbekta. [IpocTpaHCTBO BHYTPH KOXyXa 3arnoiHs-
}OT CBIMYYHM HIIM BONOKHHCTHIM MaTtepuanom. [loa nelictBueM BHOpalyiH, yB-
JaXKHEHHs, COOCTBEHHOM Macchl M3ONAIMOHHBIN MaTepHan ocefaeT U KayecTBO
H30JISILHUH Pe3K0 yXyALlaeTcs. 3achlIHYI0 H30JILUI0 B OCHOBHOM HCIOJB3YIOT
Ipd TpOoKIaaKke TpyOONMpoBOLOB B KaHanax W Kopobax, TaM, rae Tpebyercs
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Oonblas TONIIMHA HU3OJALMOHHOIO CIOS WM [P W3TOTOBJIEHHH TEILTOM30ISI-
LIAOHHBIX MaHENEH.

Tennou3oMsALMI0 IUTYYHBIME U GOPMOBAHHBIMH M3AeNUsIMU (KUPIIHYaMH,
MTHTaMHM, CETMEHTaMH, CKOPITyTIaMH1) IPUMEHSIOT JUis obJieryeHus paboT.

IlI1pokoe NpUMEHEHHE HAXOAUT CMElLaHHas H3OJISILHS U3 HECKOIBKUX pas-
JNYHBIX clloeB. B mepBoM ciioe OOBIYHO YCTAHABIMBAIOT LUTYUHBIE U3AEHS.
Ecnu oun no pagnyCy KpUBHU3HEI HE COOTBETCTBYIOT U30IMPyeMOMY TPyOOTIpO-
BOZY, TO B [IEPBOM CJIO€ MOXXET OBITH MCMOJB30BaHAa MAacCTHYHAS MM 06epTod-
Has w3onsuvs. HapyXHbIH ClIOH W3TOTaBNMBAIOT U3 MACTHYHOHA uzonsuuu. Lle-
necoo0pasHo ycTpauBaTh allOMHUHHEBBIE KOXXYXH CHAPYIKH TEIIOU30NaLMM. 3a-
TpaThl Ha YCTPOWCTBO KOXYXOB OBICTPO OKYIAKOTCH BCIEACTBHE YMEHBIIEHUSA
TEIUIOBBIX NOTEPh HAa U3JIyYEeHHE U IIOBBILIEHHS HOJITOBEYHOCTH H3OJSIUH TIOJ
koxcyxoMm [30].

Oxpanuposarue mennogoix usnyyenuti. Tenno3alUTHEIE DKPaHb! IPUMEHS-
0T AJS JIOKaNM3alMM JIyYHUCTOH TEIUIOTHI, YMEHbBILEHMs] OOy4eHHOCTH Ha pa-
604HX MeCTax U CHIDKEHUS TeMIepaTypbl NOBEpXHOCTEH, oKkpyxaromux pabo-
yee MecTo.

OKpaHbl U 3aBechl NOAPA3AENIIOTCA 110 CTEIIeHd BHIUMOCTH pabOTHUKOM Ye-
pe3 3KpaH H 3aBecy (WM IIo crlocoOy MpeBpalleHHst IHepruu OOIyUeHHs) Ha TpH
Tuna (puc. 7.16):

® HeIpo3pavyHbIe;

® IIOJIyIpO3payHBIE;

® IIpO3payHbIE.

Y

rTennoomama}oume || Tennonornomarnye H TennootrBonsiiue

Puc. 7.16. Knaccudukanys Temo3alliiTHEIX 9KpaHOB

Ocnabnenne TEIIOBOIO IOTOKA 3a IKPAaHOM OOYCIOBIEHO €ro MNOTIOTH-
TENBHOH H OTpaKaTeNbHOH CcIoCOGHOCTAMH. B 3aBHCHMOCTH OT TOro, Kakas
crnocoGHOCTE 9KpaHa Goee BEIpaXxeHa, pasiindyaroT:

® TEMIOOTPAKAOLIHE;

® TeMIONOrIOLIAOIIHE;

® TElIOOTBOASIINE IKPAHEI.

3TO feneHue B M3BECTHOH Mepe YCIOBHO, TaK KaK KaXKAbli 3KpaH obnajaer
CIIOCOOHOCTRIO OTPAXATH, TIOMIOIATE X OTBOJHUTE TEILNO.
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Henpo3paunsie 3kpaHsl

Tennoompadsicarowyue 3xkpansl. B KauecTBe OTPaXKAIOLIMX MAaTEPHUANOB HC-
NOJNB3yIT anbhosp (allOMUHHAEBYIO (ONBrY), ATFOMUHHEA JUCTOBOH, Genyio
JKECTb, aTIOMUHHEBYIO KpacKy. DKpaH COCTOMT M3 HECyILUero xapkaca, oTpa-
Karolllell TTOBEpXHOCTH U JeTaled KpeIIeHUS K 3KpaHupyeMoMy oGopynosa-
HUr0. Anb¢ponb K3-3a HEOCTATOYHOH MEXaHWYEeCKOH MPOYHOCTH OOBIYHO Ha-
KIIeMBalOT Ha acOecT, KIHHTEPUT, OTHECTOMKYIO (aHepy, METAIIIMUECKYIO CETKY
WIH YKJIaJbIBalOT B MATOM HJIH TOQPHPOBAHHOM BHJE MeXAy ceTkamu. Benu-
YUHa MEXJIKPaHHOTO IMPOCTPAHCTBA MpPUHUMAaETCs OObIYHO (IO KOHCTPYKTHB-
HBIM cooOpaxceHHAM) paBHOH 20...25 MM, XOTS YMEHBIIEHHE €€ [0 5 MM yIyd-
L1aeT TeIUIO3alHTHEIE CBOHCTBA 3KpaHa BCIEACTBHE YCTPaHEeHMs KOHBEKTHBHO-
ro TenjJooOMeHa MEeXIy CIIOSMH dKpaHa. PaccTosHue Mexny H3nydarollei no-
BEPXHOCTBIO U 3KpaHOM B CIly4dasx, KOIrZa IIOBEILIEHME €€ TeMIepaTypbl Hexe-
JlaTeNbHO, yBenuuusaeTcs fo 200...250 mm.

Orpaxxarolliie 3KpaHbl st TPyOONpPOBOAOB HU3IOTOBISIOTCS B BHJE KBaj-
pPaTHBIX KOpOOOB WM IONYUMIHHAPUYECKHX CKOPJIYI, OKJIESHHBIX W3HYTPH
ansponeMm.

JlOCTOMHCTBaMH OTpaXkalOLUX 3KPAaHOB SIBISIIOTCS BBICOKas 3(QQeKTHB-
HOCTb, Majlag Macca, 3KOHOMHYHOCTh. OHAKO NPUMEHEHME UX OrpaHUYUBaET-
cfl, TaK KaK OHHU HE BBIJIEPXKUBAIOT BEICOKUX TEMIEPATyp H MEXaHHYECKUX BO3-
IercTBHi; 3¢ heKTUBHOCTD IKPAHOB YXYALIaeTCs [IPH OTJIOXKEHUH Ha HUX IIBUIH,
CaXXU U OKUCIIECHUH.

Tennonoznowarowjue skparb.. B TEMIONONNIOMIAOMEM SKpaHe BCIESACTBUE
OOJIBLLOrO TEPMUYECKOTO CONPOTUBIIEHHS TEMJIOBOHW ITOTOK BBI3BIBAET 3HAUU-
TENBbHYIO Pa3HOCTh TeMIEpaTyp nosepxHocTeil. [Ipu 3TOM TeMreparypa BHYT-
peHHejt (obpailleHHOH K HCTOYHHKY H3IYYeHHs) MOBEPXHOCTH SKpaHa [OBbIIa-
€TCsl, X TENJIOBOH NOTOK YMEHBILAETCS U3-3a CHUIXKEHUS PAa3HOCTH TEMIIepaTyp.
TemnepaTypa Hapy>KHOH MOBEPXHOCTHM 3KpaHa 0CTAeTCs HU3KOH.

B xauecTBe TENIONOITOWAOLUIMX 3KPAHOB HCNONB3YIOT MeTalInYeCcKye 3a-
CIIOHKHM U IIKTHI, GyTepOBaHHbBIE OTHEYIIOPHBIM MM TeIIOU30MSLMOHHBIM KHP-
U40M, acOecTOBBIE IUThl HA METAUIHYECKOH paMe, CeTKe MM TUCTe U Apyrue
TEIUIOU30JISILIHOHHbIE KOHCTPYKLIHUH.

Tennonornoimaioye 3Kpadbl MOXXHO IIPUMEHSTh B YCIIOBHUSIX MHTEHCHUBHBIX
TEIUIOBBIX H3JTy4YeHUH, BBICOKMX TEMIIEpaTyp, MEXaHW4YEeCKHX YJapoB M 3allbl-
JIEHHOH cpenpl.

Tennoomeodswue s3xpansi. TeIIOOTBOISIIME 3KpaHbl NPEACTaBILIOT COOO0M
CBapHble WM JUTHIE (C 3AJIUTHIM 3MEEBMKOM) KOHCTPYKLIUM, OXJIKIAEMbIE IIPOTE-
Karoleit BHyTpHY Bogoi. Mix MoxHo (yTepoBaTs ¢ 01HOH cTOpoHbl. BpeMeHHbIe K-
paHB! MOXXHO H3TOTOBIIATH B BUAE METAUIMYECKUX ILUTOB, OpoluaeMblX BOLOH. Te-
IUTOOTBOSAIIME 3KPaHbI IIPU AOCTATOYHOM OXJIKACHUH SBISIIOTCA MNPaKTHYECKH
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TECIUVIOHETIPOHHUIIAEMBIMU, HO TpeGye’I‘CH HX [IPHCOCIHHEHUE K CETH BOILOCHB.6)K€HPUI,
YTO HE BCET A4 BO3MOXHO.

Honynpospaunsie skpanst

Tennoomeooswue 3kparst. VIX BBINONHSIOT B BHAE METAJUTHHYECKUX CETOK,
OpoLIacMbIX BOASHOM IUIEHKOM.

Tennonoznowarowgue skpanvl. K HAM OTHOCATCS METAJUTHYECKHE CETKH C
pasMepoM sHerkH 3...3,5 MM, LieNHble 3aBeChl, apMUPOBAHHOE CTANBHON CeTKOMH
CTEKIO.

Cemxy IPUMEHAIOT IIPU HEOOJBIINX MHTEHCMBHOCTAX 0ONyueHuns. bnarona-
PS JIETKOCTH M YIOOCTBY IIOJb30BAHUS LIMPOKO MPUMEHSIIOT CETYaThle MacKH
NIpH TOPSIMMX PEMOHTaX Iedeil M ceTyaThle IHUTKH Ha 3aRAJOUHBIX MallMHAX.
Ouuy TakKe YaCTUYHO 3aILMIUIAOT JHUO OT OPBI3T U MEJKHX OCKOJIKOB.

Llennvle 3a8ect: TPUMEHSIOT B TeX CiIydasX, KOT[a dKpaH He JOJDKEH mpe-
[STCTBOBaTh HAaOMIOAEHHIO M BBOAY 4Yepe3 HEro HHCTPYMEHTa, MATepHalloB.
D¢ dexTHBHOCTh 3aBecChHl YBEIUUYHBACTCSA NMPU YMEHBIIEHHH TONUIMHBI LETeH.
Jns moBsilieHHs 3¢ $EKTUBHOCTH MOXHO TIPUMEHSTH OpOLUEHHe 3aBeChl BOAS-
HOH IJIEHKOH U yCTpanBaTh JBOMHBIE KPaHEI.

Apmuposarnnoe cmex1o MOXHO TNPUMEHSATh IJIs dKPaHUPOBAHUA TEX IO-
BEpXHOCTeH KaOWH U MOCTOB yIpaBlieHUs, KOTOPbIE JOJDKHBI MTPOITyCKATh BUAN-
MBI CBET, HO YETKOI'O pa3jMueHus 0OBEKTOB Yepe3 HUX He TpebyeTcs.

IIpo3paunsie 3kpansl

Martepuan npo3payHOro 3KkpaHa IO/DKEH 00lagaTh MUHUMAJIBHBIM KO3(dU-
uueHToM nponyckanus mist UOGKM v goctaTodHbIM — A1 BUAMMOIO H3ITyde-
Hus. B HacTosimiee BpeMst AN 3KpaHOB HCIOJB3YIOT CTEKIO CHIIMKATHOE, KBap-
LeBOE U Opra"xyeckoe, OECLIBETHOE ¥ OKpallleHHOe, BOJAa B CJIO€ U IHCIePCHOM
COCTOSIHUH, TOHKME METAJUIMYeCKHe IUIEHKH, OcaXJAeHHble Ha crekie. Jlns Me-
TaJlJIOB C BBICOKOH 3JE€KTPONpPOBOAHOCTHIO (30JI0TO, MEAb) AOCTATOYHAs OTpa-
KarenbHas COCOOHOCTh AOCTUrAeTCsl y>Ke IPH TONILMHE NOpAOKa 2 HM; IIpH
3TOMH TOJIMHE [UICHKA ellle JOCTaTOYHO po3pavyHa U AJ BUAUMOTO H3JIy4YeHUS.
ToHKUe MeTallTHYeCKHE TUNIEHKH OCAKAAIOTCS Ha CTeK/Ie B BaKyyMe U3 IapoBOi
¢assl.

KoadduuHeHT MpoITycKaHus BOJBI B pasjIMMHbIX y4acTKax CIIEeKTpa B 3Ha-
YUTEJbHOH CTENEHU 3aBUCHT OT TONINMHBI clof. TOHKME BOJSHBIE IIEHKH
IPHIOJHBI AJI 3KpaHUPOBAaHHS HCTOYHUKOB ¢ Temneparypoit ao 800 °C. Ilpu
TonuuHe cios 15-20 MM Boza 3¢QdeKTUBHO 3alIMIaeT OT TETUIOBOrO H3Myue-
HUs HCTOYHHKOB ¢ Temnepatypoi no 1800 °C.

Ilpu BzaumopetictBuu Boasl ¢ MPKU maxcumym ociabieHus TEILIOBOIO
MOTOKA JOCTUraeTcsl NPH PaBEHCTBE paauyca KaneyleK BOAbl U ANHHBI BOJHBI
U3J1y4eHHUs.
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Tennoomeodnwue 3xpansl. BoasHble 3aBechl IPUMEHSIOT AJU1 3KpaHHpPOBa-
HUs paboyMX OKOH Medell u T.I., ecli Yepe3 SKpaH HeoOXOJUMO BBOLUTH MHCT-
PYMEHT, 3arOTOBKH M Jp. YCTpOHCTBa AJs CO3JaHUsA BOASHOM 3aBechl U300pa-
’eHbl Ha puc. 7.17. BokoBble KpOMKH 3aBechl 00pa3yloTCsl BEPTHKAILHBIMHU
pelikamu. i1 yCTORYMBOCTH 3aBeChl BOAA HOJDKHA OBITH YHCTOH, IOBEPXHOCTh
CIIMBa CTPOIro FOPU30HTANBHOHN U IMajKoH.

Oxpanbl 8 gude 800AHOU NIEHKU, CmeKalowell no cmekay, 0onee YCTONYHBEI
10 CPaBHEHHUIO cO CBODOJHBIMH BOJSHBIMH 3aBeCaMH U UMeIOT OoJsiee BBICOKHI
K03 PHuureHT 3P hEeKTUBHOCTH.

Bona

Puc. 7.17. YcTpoticTBa 1isl CO31aHUs BOASHOW [TNIEHOYHOM 3aBECHI

Bricoxoii 3¢ PeKTHBHOCTBIO 00NAAI0T TAKOKE AK8APUATbHbLE FKPAHLL, TIPE-
cTaBlsIOLIME cOO0H KOPOOKY U3 IBYX CTEKOJI, 3aII0JHEHHYIO NPOTOYHON YUCTOM
BOJIOH ¢ ToMUMHOM cnog 15...20 MMm.

Booooducnepcras 3aeeca npencrasnseT coOOH IIOCKYIO BO3LYLIHYIO CTPYIO
CO B3BELLUEHHBIMH B Heil KalelbKaMH BOABI.

Tennonoznowarowjue 3kpansl. VIX U3rOTOBIAIOT U3 paslIW4YHBIX CTEKON (CU-
JHMKaTHBIX, OPraHHYEeCKUX, KBapLEBBIX), OECLBETHBIX WM OKpalleHHbIX. s
NOBBIILEHNS 3(DPEKTHBHOCTY NPUMEHSETCS JBOMHOE OCTEKIEHHE ¢ BEHTHJIU-
pyeMoit Bo3nyiHOH npocioikoit. [lpy ecTecCTBEHHOH BEHTUNSALIMM s yA00CT-
Ba OYHMCTKH YKpaHa OT IUIU OAHO CTEKIJIO AOJKHO OBITH JIETKO CheMHBIM. Llene-
coobpa3Hee, KOHEYHO, 10AABATh B IIPOCTPAHCTBO MEXY CTEKJIaMH OYHULIEHHBIH
BO3/IyX.

Opranudeckoe cTeKNo (IUieKcuriac) onarogaps MeEXaHW4ecKod MPOYHOCTH
U JIETKOCTH NIPUMEHSIOT AJIS 3allMTHI JIMLA OT TeIJIOBOI'O U3JyYEHUs B HarojoB-
HBIX LIMTKaX KOTOpBIE 3aIUUIIAIOT U OT OPEI3L, H OT OCKOJIKOB.

Bce Tenno3aluTHble cTekIa 001aJaloT CEeKTPaJbHO! CeJIeKTHBHOCTHIO, U
H03TOMY HX 3(h(EKTHBHOCTH B OOJBILOA CTENEHU 3aBUCHT OT CHEKTPAJILHOIO
cOCTaBa U3NyYeHHUS.
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Bosmoxxno npuMeHeHue HHTep(EPEHLMOHHBIX (UIBTPOB, NPEACTABIAIO-
IKUX cOOOH CIIOKHYIO CHCTEMY HaHECEHHBIX Ha IIPO3pavyHy0 NMOMIOXKKY (Ha-
npHUMep, Ha CTEKJIO) OUANEKTPUUYECKUX CJIOEB € Pa3IMYHBIMU IIOKa3aTeNsIMH
npenoMieHus. Yepenys ciI0U ¢ pasiMYHBIMU XapaKTePHUCTUKAMU MOXHO IMOITy-
YUTH 3aJaHHYIO CIIEKTPaNbHYI XapaKTePUCTHKY CHUCTEMBI ¢ IOJIOCOH IIporyc-
KaHHS B BHAMMOM 4acTH CIEKTpa U BBICOKOH OTpakaTeNbHOH CIOCOOHOCTBHIO B
uH@pakpacHoit obnactu. Ausnexrpudeckue cnou U3 ZnO, TiO,, MgF, HaHocsT
Ha NOAJIOKKY METOJIOM BaKyyMHOI'O OCaACHU.

OKpaH MOXKET ObITh YCTAHOBAEH HE TOJIBKO CHApYXKH UCTOYHHKA U3JTy4EHHUS,
HO M BHYTPH €0 — MEXJIy H3JIydarolledl cpelod M Hapy>XHBIM OTpakIeHHEM,
HalpuMep, CTEHKOH NevH.

3alyTHOE NecTBUE BHYTPEHHErO 3KpaHa [POSIBIISETCS B CHIDKEHHH TeMIle-
PAaTypBl Hapy>XHOH MOBEPXHOCTH KJIAJAKH IeYH, T.€. aHATOTMYHO TEITOBON H30-
JALUH.

Pa3sHOBHAHOCTBIO BHYTPHUIIEYHOIO JKpaHa SBIAETCS «CBETAILASCS CTeHa»
XonpeHa. DKpaH HU3TOTOBAAETCS U3 CHELMaIbHOH KEpaMUKHU C paBHOMEpHOH
OTKPBITOA mnopucTocThio. Uepes Hee NpoLyBaeTcs ra3oBO3IyIIHAs CMECh, Cro-
parolas Ha [TOBEPXHOCTH CTEHBI B BUJE MHOXECTBA TOYEYHBIX UIONBYATHIX (a-
KenoB. ['a30BO3yIIHAs cMech OXJaXAaeT KepaMUKy; NpH TonmuHe cteHsl 200
MM TeMIieparypa Ha paccTosHHM S0 MM oT pabouell IOBEPXHOCTH CTEHbI, Ha-
rpetoit 1o 980 °C, mamaet no 42...44 °C. KOHCTpYKTHBHO BHYTPEHHUH BKpaH
ABNSETCS HEOTBHEMIIEMOH 4acThlo Ne4d W pazpabaThiBaeTcs MIPH NPOEKTHPOBA-
HUM TOcTeqHeH.

B HekoTOpBIX ciiyyasix Ha paboyux MecTax, IpeJycCMaTpHWBaloT TaKue yclio-
BUSI, IPX KOTOPBIX yJNy4dLUAETCs OTHa4a Telsa TEeJIOM 4eloBeKa. ITO OCYIIecTB-
JISeTCs IIyTeM CO3JaHUsl BO3AYIIHBIX OA3UCOB M BO3AYILIHOTO AYLIHPOBAHHUA, C
MOMOIIBI0 KOTOPBIX HEMOCPENCTBEHHO Ha pabouee MECTO HamnpaBlgeTcsl BO3-
OYLIHBIH HOTOK ONpedelleHHOH TeMmmepaTyphl U CKOPOCTH B 3aBUCHMOCTH OT
KaTeropuu paboTsl, ce30Ha roxa U nHTeHcuBHocTH MK

Paduayuonnoe oxnasxcoernue. BplmonHAETCS B BUAE OXJIAXAAEMBbIX 3KPaHOB,
YCTAHOBIEHHBIX HENOCPEACTBEHHO B pabouell 30He. DTO MOIYT OBITH OXJax-
JlacMble CTEHBI, TION U [IOTONOK Ha H30MHPOBAHHLIX pabounx Mecrax, B KabuHax
U KOMHaTtax OTAbIXa. IIp¥ UCIONB30BaHUM paJliallHOHHOTO OXNIaXAEHHUS JOCTU-
raetcs repenaj TemrepaTypsbl 1o BelcoTe He Gosee 2 °C.

Cpedcmea unousudyansrotl zawyumer (CH3) NpUMEHSIOT B LeNsX MCKIIO-
YeHHs WM CHHXKEeHHSI BO3JACHCTBHS JIy4HCTOH 3HEPTHU HA OPraHH3M uejoBeka
(CU3 npenoxpaHsroT OT OCTPOro JOKAIBHOTO MTOPaXKEeHUs X JIMIIL YACTHHHO OT
obiiero neperpesanus). CymecTByroT cienyroire xnacesl CHM3: uzonupytonye
KOCTIOMBI (IJIst OCOGBIX PEMOHTHBIX paboT), CrielraibHas oAk aa 1 o0yBb (s
MIOBCEIHEBHOTO HOIIEHUS), CPEICTBA 3AIIUTEI IOJIOBE], IMIa, I7a3 U PyK (B Mec-
Tax C IOBBILICHHON ONACHOCTBIO MIIM NPH HATUYHUU BPEAHBIX [N 3/l0POBBS yC-
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nosuit Tpyza). OOLWMH BHA HEKOTOPHIX CPEACTB HHAMBHAYaJlbHOM 3allMThl
npejacTaBieH Ha puc 7.18.

Puc. 7.18. Cpeacta uHAMBUAYaANBHOM 3aUIMThl OT MH(PPAKPACHOTO W3-
YEHHS:a) KOMIUIEKT TeIUIOOTPAXKATENbHEIHM 18 MOXKAPHBIX, OH OTHOCHUTCS K
MOJYTSXKENOMY THIY M [IpeIHa3Ha4yeH NS 3allUThH! [10XKapHOTO OT MOBBI-
HIEHHBIX TETUTOBBIX BO3AeHcTBUil; 6) xocTioM crnacatesns MUC ornerepmo-
CTOHKHH; B) KOCTIOM >KapOCTOMKHMH U3 XJI0N4aTOOYMaXKHOM TKaHM C OTHe-
3aIMTHOM MPONMUTKOH; I') camory pe3nHOBBIE, POPMOBBIE TEPMOCTOHKHE;
Il) Ba4yeru Merajuiypra, NpefHa3Ha4yeHbl I 3allUTBl PYK [PM KOHTAKTe
C HAarpeTHIMU TIOBEPXHOCTAMHU, OT UCKP M OPBI3T pacljaBieHHOIO MeTana
W3TOTOBJIEHH! M3 IUMHEIBHOIO  CYKHa M KOJXKEBEHHOIO CIIMJIKa;
)K) CPEACTBA 3allMTh] IMLA K IJ1a3

Js co3maHus CenoueKAbl HUCIONBIYIOT HEBOCIIAMEHsIeMble, CTOWKUE
TIPOTUB NYYUCTOH SHEPruH, MArKUe U BO3AYXONMPOHHLIAEMblE MaTepHansl (CyK-
HO, Ope3eHT, crieuualipHo 00paboTaHHOE CUHTETUYECKHE BOJIOKHO, TKaHH C Me-
TANTHYECKHM NOKpbITHEM) [31-34].
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CrenuanbHas oAexJa 0 CBOMM 3allMTHBIM CBOWCTBaM IOIpa3/enseTcs
cneayiouue rpynns [31]:

Tt — OT KOHBEKTHBHO# TEILIIOTHI;

Ty — OT TEIIOBOTO H3TYHYEHHUS;

Tyt — OT TEMIOBOro ULYYEHUS U KOHBEKTUBHOM TEIJIOTHL.

ITomMumo 6ykBeHHOTO OGO3HAYEHUS 3alUTHBRIX CBOMCTB OMEXJbl UCIIOJB3Y-
eTcsl o0O3HAYeHHe YPOBHS 3allUTHl, XapaKTepu3yiolllee 3alllUTHble CBOHCTBA
onexnael. Uem Gonbllle ero Y4CIOBOE 3HAYEHHE, TEM BBILIE 3l THbIE CBOMCTBA
ofexnpl. XapaKTepUCTUKH pa3M4YHBEIX YPOBHEH 3allMThl IPHUBEAEHBHl B
Tabn. 7.12.

Tabnuna 7.12
TpeGoBanMs K 3alIUTHLIM CBOACTBaM CIELIMANBHOH OeX IbI
LUTSE 3aI0MATHL OT HHAPAKPACHOTO U3NyHeHMs

YpoBeHb 3aIMTEL HHurencusHocTs Tennosoro| Bpems obnyuenus,
oaexol T, 6ann H3JTyYeHus, kBr/M* C
1 He 6onee 2,0 1200
2 Ot 2,0 10 8,0 780
3 Ot 8,0 10 15,0 390
| 4 Ot 15,0 0o 20,0 180

JUIst 3alUMTHl I'1a3 OT BO3AEHCTBUS MH(PAKPACHOIO M3NYyHEeHUS MPOMBILI-
JEHHOCTBIO BBITYCKAIOTCS CTEKIIa-CBETOMUNIBTPEI, IPUMEHAEMBIE B OUKAX, LLIUT-
Kax U Apyrux ycrpoictBax (cM. pHc. 7.18, x). [lns pasnuyHBIX BUAOB paboT
PEKOMEHJIYIOTCS] COOTBETCTBYIOIIUE 3aUATHEIE CBETOMHIBTPLI U3 ClIeNUansHo-
ro JKeNTO-3eMeHOT0 WM CHHero crekna. [lpemycmarpuBaercs creluaIbHAs
00yBb JUIs 3aIUThI OT IOBHINIEHHBIX TeMuepaTyp (cM. puc. 7.18, r): canoru pe-
3MHOBBIE, (POPMOBBIE TEPMOCTOMKHE NMpefHasHaUeHb! s 3alIMThl HOI' OT Tell-
JIOBBIX IIOTOKOB, YIIHGOB, IPOKOJOB M IPOYMUX MEXAHWYECKUX IOBPEHTECHMH,
canord yKOMILIEKTOBAHb! BKJIQAHBIM TEIIOM3OJUPYIOIUM HyJIKOM W3 IOIY-
wepcetsiHoi 6aifku. O0yBbh MOXKET OBITH TAKIKE KOXAHOM WM BaNsHHOM.

B kayecTBe OpzaHU3AYUOHHBIX MEPONPUAMUY UCIONB3YIOTCS 3allTa BpeMe-
HeM, 3allHTa PaCCTOSHHEM, 0DecTieueHHe palOHaNILHOTO IIUTEEBOIO PEXXUMa Tpyaa
U TUAPOTIPOLICTYD.

3awguma paccmosnuem. JIonycTUMOE pacCcTOsIHHE OT pafouero mecra Jo
HUCTOYHHMKA HMHGPAKpaCHOIO0 H3JyUEHHs OIpeAessioT pacdieToM U IIpOBEpAIOT
U3MEpPEeHHEM MHTEHCUBHOCTH MH(PaKpacHOTO H3Ny4eHUs HENOCPEeICTBEHHO Ha
paboyem Mecte.

3awuma epemenem TPUMEHSETCS TNPH BBICOKOH WHTEHCUBHOCTH HH(pa-
KpacHOro o0rydeHns BO H30ex)aHue Ype3MepHOro (OnacHoro) o6IIero neperpe-
BaHMsl M JIOKAIBHOTO MMOBpexAeHU (oxora). Jl1s 3Toro ycTpanBarTcs epepel-
BB, YACTOTA M JAJIUTENLHOCTD KOTOPBIX OIpeJeNseTcss HHTEHCHUBHOCTLIO HHGpa-
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KpacHoro obiyuenus (Tabmn. 7.13) [29]. s oTapIXa BO BpeMs NepephIBOB MPHU-
MEHSIOTCS CleldanbHble KaOWHBl pagHallHOHHOTO OXJIAXKAEHUS WIIM KOMHATEHI
OT/IBIXa, B KOTOPBIX O0eCeyBaeTCs 3aJaHHBIH MUKPOKIUMAT.

Tabnuua 7.13

IIponomKUTeNnsHOCTb NEPEPHIBOB B 3aBUCUMOCTH OT HHTEeHCHBHOCTU MIQKH

HHTEHCUBHOCTH
HH(PAKPACHOTO TIpopomxurensHOCTD ponomxku- COOTHOLIEHME
6 NepHOa HENPEPBIBHOTO | TENBHOCTH Nay- | NPONOIDKUTENHHOCTH
° Jg;i;m’ 06ty 4eHHs, MUH 3bl, MHH obnyyenus u nay3s
350 20 8 2,50
700 15 10 1,50
1050 12 12 1,00
1400 9 13 0,70
1750 7 14 0,50
2450 3.5 12 0,30

Ocolyro rpynny Mep, HallpaBJIEHHBIX Ha OpeIyIpexcAcHHue neperpeBaHus
4eNoBeKa, PEACTaBIAIOT palMOHATILHBIA TUTEEBOH PEXUM Tpyda U THAPOINPO-
uenypsl. s npoduiakTUKY HapylleHus BOOHOTO Oananca paboTaroluux B yc-
JOBUSIX HAarpeBaloOUIero MHUKpPOK/IMMAaTa HeoOXOOMMO obecheunBaTh IOJNHOE
BO3MELIEHHE XUAKOCTH, Pa3iMYHbIX COJied, MUKPO3NIeMEHTOB (MarHuii, Mexb,
IIMHK, 1071 ¥ Ap.), paCTBOPHMEIX B BOJle BUTAMIHOB, BBIAENSEMBIX U3 OpraHU3Ma
¢ noroM. [l onTUManbHOIO obecredeHus paboTarolMX BOIOM 1enecoobpaszHo
pasMellaTh YCTaHOBKM Ia3MPOBaHHON BOABI-CATYpPATOPhI, MUThEBLIE (POHTAHYH-
KM, Oa4ky U Ap. yCTpOHCTBAa IHTHEBOIO BOJOCHAOXXEHUST MaKCHUMAaJbHO GNH3KO
K pabouuM MecTaM M oOeclieyuBaTh K HUM CBOOOIHBIM HocTym. s BOCIOHe-
HUs AedHIHUTa XXUIKOCTH PeKOMEHAyeTCs NpeAycMaTpUBaTh Bbloady pabodum
yas, MHUHepalbHOH IIEJOYHOH BOABI, KIIOKBEHHOrO MOpPCa, MOJIOYHOKHCIBIX
HaIIMTKOB (00Ee3KUPEHHOE MOJIOKO, I1axTa, MOJOYHAs ChIBOPOTKA), OTBAPOB U3
CyXO(pYKTOB IIpH COONIOAESHMM CaHUTAPHBIX HOPM U IIpaBUJI HX U3TOTOBJIEHNS,
XpareHHA U peanusauuy. s nossileHus 3 QeKTUBHOCTH Bo3MelleHus nAedu-
L{Ta BUTaMUHOB, cOJleii, MHKpO3JIEMEHTOB, NIPUMEHSIEMblE HAlUTKUA CIEyeT
MeHsTh. PeKOMeHAyeTCss He OrpaHH4YMBaTh pabOTHHKOB B 0OOIIEM KOJIHMYECTBE
noTpebiaseMOH JKMAKOCTH, HO 00beM OZHOKPATHOI'O IpHeMa XeJaTelbHO per-
JaMeHTHpoBaTh (OQUH cTakaH). Haubonee onTUMansHOMH sBAsSETCA TeMIlepaTypa
XHUJIKOCTH, paBHas 12—15 °C.

Meouxo-npoghunakmuueckue u 3akoHodamenvHvle Meponpusmus. Jns pa-
OOTHI B HarpeBaroLlel cpeie peKOMEHYeTCs IPUHUMATh paOOTHUKOB HE MOJIO-
xe 25 net u He crapuie 40, obnagaroWKX TEIUIOBOM YCTOMYHMBOCTRIO HE HIDKE
cpenHel, onpenenseMoil B COOTBETCTBUH C METOAMYECKHMMHM PEKOMEHIAlMIMU
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«Cnoco0bl onpenieNieHuss TEIOBOM ycToiiunBocTH pabouux» (Ne 10-11/114,
1988 r., Munznpas CCCP) [35]. Pekomennyercst orpaHudeHUe cTaxa paboTh! B
3aBUCHMOCTH OT KJlacca BPeJHOCTH Harpesarollero MukpoxnuMara. JKenatenen
JOTIOJTHUTENBHBIH OTIMYCK, HO He K OCHOBHOMY, & BTOPOW B roJly ¢ UCIOJIb30Ba-
HHEM ero AJs MeJHLUHCKOH podUIaKTHKY.

KoHTpoabHbIe BOIPOCHI K NYHKTY 7.6

1. Kakoe neficTBre oxasplBaeT HH(paKpacHOe U3ITy4YeHHE Ha OPraHHU3M de-
JIOBEKa U II0YEMY BEChb €T0 Juana3oH pa3duBaercs Ha TpH obyacTi?

2. C y4yerom Kakux ¢axTopoB onpenensercs I1/JY uHbpakpacHOro usmyde-
Hust?

3. Ha kaxoii BbICOTE OT YPOBHS I0OJa NPOBOJUTCS KOHTPOJIb MHTEHCUBHOCTH
NOKN?

4. KaxoBa jponyctumMas BeNMYMHA WHTEHCHBHOCTH TEIJIOBOTO OOJyHeHMs
paboTarolMX OT HCTOYHHKOB M3Jy4eHHs, HarpeTslx 10 6eoro U KpacHoro cae-
yeHusl (PAcKaJISHHBIM UTH pacTUIaBIeHHbBIH MeTall, CTEKNO, IiamMs U 1p.)?

5. Kakue MaTepuaibl NPUMEHSFOTCS IUTSl TEINION30ISALUH 000py NOBaHMs?

6. Kakue BUIBI 3KpaHOB (110 NPUHLIKIY AeHACTBHA) [14 3alIMThl OT HH(paKpac-
HOro U3nyuenus Brl 3Haere?

7. Kakue Buapt CHU3 ans 3auTsl OT WHGPaKpacHOro U3NMy4YeHHs HCIOJNB3Y-
roTcs?

7.7. YabrpaduosieToOBOE H3TYyUeHHE

Yaempaghuonemosoe uznyuenue (Y ®H) uMeeT quanazoH IIMH BOJH OT
200 mo 400 uM. MckyccTBeHHBIMH HcTOUHHKamu YU sisitores rasopaspsia-
HbI€ HCTOUHHKH CBETa, 3JIEKTPUUECKUE AYTH, ja3zephl, PTYTHBIE BRIMPSIMHUTENN U
ap. Tena nauuparoT reHepupoBaTh YPU mnpu temneparype HarpeBa BbIlIe
1200 °C, UHTEHCHBHOCTE pacTeT C yYBeJW4YeHHeM TeMiepaTypsl. Bo3ayx Henpo-
3paueH st YOU ¢ anuHoi BonHbI A < 185 HM BcleacTBHE ITOINIOIIEHHS €ro
KHCIIOPOAOM.

7.7.1. Jeificmeue ynompaguonemogozo u3iyyeHus HA OP2AHUIM 4e/108eKd

YneprpadguoneTroBoe H3MydeHUe, cocTaBiAwoliee NpudbauzutensHo S %o
IUIOTHOCTH TIOTOKA CONHEYHOTO M3IY4YEeHMS, — )KU3HEHHO HEOOXOAMMBIH (ak-
TOp, OKa3BIBAKOIIUH 61aroTBOPHOE CTUMYJIUpPYIOLIee AefiCTBUE Ha OpraHu3M.

Heobxonumas ans HOpMansHOro ¢yHKIIMOHUPOBAHUS OpraHH3Ma YeloBeKa
ynprpaduonetrosas (Y®) pagdanns B 3aBUCUMOCTH OT BBICOTBHI COJIHLIA U CO-
JiepkaHusI 030Ha B aTMoc(epe paclipenenseTcss BeCbMa HEPABHOMEPHO IO TEp-
puTOpUM Haile# cTpansl. CrnenuanucTaMi pacCMaTpHBAIOTCS CNEAyIOLUHe MIH-
pOTHBIE 30HE! [2]:

1) 3oua Y®-gedunura, npoctuparomasics or Kpaiinero Cesepa go 57,5°
c.u. (mo Spocnasns, Yensduncka, OMcka, KpacHospcka);
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2) 3zona Yd-koMQpopTa, pacnoNoKeHHas xHee nepBoit no 42,5° c.u. (ipu-
MepHO 10 mmpothl Cyxymu, Tounucu, ®pyHnse).

Ha Kpaiinem CeBepe u B 3anonspse HeoctaTok Y ®-paguanyu ougymaercs
B Teuenue 6—-8 Mecsues B roay, B Cauxr-IletepOypre — 3, B Mockse — 2 Mecsla,
B Xapsxose u CapatoBe — | mMecsll. B neTHie Mecsusl B cpexHeit nonoce Poc-
cuu YO panuands Haxoanutesi B u30bITke, a B CpenHeil A3uu Takoe MOoNoXeHUe
COXpaHseTCs B TEHEHHE 5 MecsLeB roja.

B cBa3u ¢ TeMm, 4TO OOBIKHOBEHHBIE CTEKNA 3MaHMI B HE3HAUMTENBHOH cTe-
TIEHH MPOIyCcKaloT HU3NOIOrHYEecKH akTuBHOe Y P-U3NiyueHne, a B ropoaax Mx
1 6e3 Toro Mano AOXOJHT A0 NOBEPXHOCTH B Pe3ysbTare 3arps3HeHus BO3AyXa
IBUIBIO, JBIMOM, BBIXJIONHBIMM Ta3aMM, Yy JIOAeH, KOTOpble B NHEBHOE BpeMms
Oonbpliell YaCTbi0 HaXOAATCS B IIOMELLEHHH, a [0 YIULaM e314T B MallliHe, pas-
BHBAETCS CONIHEUHOe rojofanue. To xe camoe HabnoJaeTcs M Ipy JITUTEIBHOM!
paboTe Ha ceBepe, B LLIAXTe UK METPO.

[Ipu conHeyHOM royoAaHUK KOXa CTAaHOBUTCS ONENHOH, XOJOAHOH, BANOH,
TaK Kak XyXe CHabXaeTcsl NHUTaTeNbHBIMUM BELIECTBAMH ¥ KHCIOpOAOM. B Helt
cnabee LHUPKYIUPYIOT KPOBb U IHM(Da, U3 Hee TUIOXO BBIBOASTCS IPOLYKTHI pac-
najga — IUIaKW, ¥ HAuMHAaeTCs OTpaBieHle OpraHu3Ma OTPaboOTaHHBIMU BeLECT-
BamMy. KpoMe Toro, Kanumnspsl AenaroTcs Golee TOMKMMH, B CBA3H C YeM, YBe-
NUYUBAETCS CKIOHHOCTh K KPOBOM3MHSAHUSM, K OTEKaM, TsKelee NpPOTEKaroT
BOCIAIUTENbHBIE TIPOLIECCHI, YTO CBA3aHO C MOBBIILIEHHEM IPOHHULIAEMOCTH CTe-
HOK cocynoB. [Ipu HenmocTaTke ynbTpaduoneToBoro obiaydeHus HaGMOoAI0TCs]
W U3MEHEHHS COCTOSIHHS HEpPBHOH CHCTEMBbI: CHIDKAETCS NaMSITh, YXYIIUIAETCS
COH, YBEIMYUBAETCS BO3OYIUMOCTb y OJHUX W Ge3y4acTHOCTH, 32TOPMOXKEH-
HOCTb Y APYTHX, CHIDKAETCS UMMYHUTET.

Ilpu nepoctatke Y®P-06myueHus B OpraHU3Me BO3HHKAET HEAOCTATOK BH-
TaMHuHa [, 4TO IPHUBOAUT y B3POCIHBIX KU JAeTell K HapylleHWsM AeHACTBHS pas-
IUYHBIX (EepMEHTOB U ropMOHOB. C 3THUM CBSI3aHBI 3aTPYAHEHHS B YCBOCHUM
MUIIEeBOTO Kanblusl U (ochopa, KOTOpbIE MPOAOKAIOT BEIBOAUTHCS U3 Opra-
HHU3Ma, 2 3HAYUT, HACTYIAeT oO0eJHEHUE TKaHeH 3TUMH HeOOXONUMEBIMH Belile-
CTBaMM, YTO NMPUBOAMUT K HApYLICHHIO JEATEIBHOCTH opraHusma. Ilpu 3ToM B
1060M BO3pacTe HAUMHAIOT YCUJIIEHHO pa3pyllarhes 3yOnl, YBEIHUHBAETCS
JIOMKOCTB KocTeii, a y GOIBHBIX JErOYHBIM TYOSpKYJIE30M yYalllakOTCs] BCIBILITKE
Gone3HH, TaK KaK 3amelrsieTcs oOBI3BECTBIIEHHE TyOepKynesnslx ouaros. Oco-
GeHHO OIACHO ATO SBJICHHUE B paHHEM BO3PacTe, TaK KaK OHO BBI3BIBAET PaXUT CO
BCEMH ero TSOUKEIbIMHM MOCNEACTBUAMH: ocnableHHeM HepBHOH cUCTeMBl, Ha-
PYLIGHHSMH pa3BUTHs KOCTHBIX TKaHel H3-3a HEXBATKH KalbLHs B KOCTSAX, UTO
NPUBOAUT K UCKPUBIIGHUSM HOT, pebGep, [03BOHOYHHKA, HApYILIESHHSIM OCAHKH,
c1abOCTH MBIIIL, 3aMENIEHHOTO POCTa M APYrMM HeOIaronpHsTHHIM CHMIITO-
MaM, KOTOpble OTOM JAIOT c¢e0s 3HaTh Ha NPOTHKEHHUH BCell JKHU3HH.

VYiasTpaguoneroBoe 00yueHHE MOXET NOHUXKATh YyBCTBUTEJIBHOCTH Opra-
HM3Ma K HEKOTOPBIM BPEAHBIM BO3JEHCTBHUAM BCIEACTBUE YCHIEHHS OKHCIIH-
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TEJIbHBIX IPOLECCOB B OpraHu3Me M Oolee OBICTPOIO BBIBEJEHHS BPEIHBIX Be-
uecTB M3 oprasusma. Ilox BospeiictBuem Y®U ontumalbHOH NMIOTHOCTH Ha-
omogany Gojee MHTEHCHMBHOE BBIBEJEHWE MapraHua, pTyTd, cBuHuna. Onru-
ManbHble 10361 YDU aKkTUBU3UPYIOT AESTENBHOCTH cepAua, OOMEH BELIECTB,
TOBBIIIAIOT AKTHUBHOCTH (DEPMEHTOB ABIXAHMUs, YITy4ILalOT KPOBETBOPEHHUE.

OfHaKO HM3BECTHO, YTO YJIbLTpaHONETOBOE H3NydYeHHe sBNsSeTCS (U3UUe-
ckiM (hakTOpoM, BO3AEHCTBHE KOTOPOro Ha OMONOTMYECKHe OOBEKTBl MOXET
NPUBOAUTE KaK K MOJOKUTENBHBIM, TaK ¥ K OTPULATEILHBIM NMOCIESACTBUSM B
3aBHCUMOCTH OT CIIEKTPAIBHOIO COCTaBa M3JIyUeHUA U OT 3HAYEHHS DKCIIO3ULIUU
TIOBEPXHOCTHOH (MM 00beMHOM) TUIOTHOCTH 3HEPTUH U3NydeHYS.

Becs nuanazon Y®U pazpensior Ha cnenyroinye obnacTy:

e obOnacte A: A=400...315 um;

e obOnacte B: A=315...280 um;

e obnacte C: A =280...200 am.

YOPU obmacTi A oTnuuaercsa cnabbiM GHOMOTHYECKHM AEHCTBUEM, BBI3BI-
BAaIOIIUM [IPEUMYIIECTBEHHO (ITyOpECLIeHLIHIO.

OcHoBHOe Ouonoruyeckoe aeiicrbue okaspiBaer Y OH o6aacru B. Oro nz-
JTy4YeHUe BBI3BIBAET OCHOBHBIC MU3MEHEHHS B KOXe (3arapHoe W aHTHpaxuTHde-
CKoe JeiicTBHE), KPOBH, HEPBHOH cuUcTeMe, KPOBOOOpAILEHIH U APYTHX Opra-
Hax.

Y®OU obnactu C omnyaercs GONBIINM pa3spyIIMTENbHLIM JHeficTBHeM Ha
KIIETKY, TaK Kak oblagaeT 6aKTepULMIHBIM AeHCTBIEM, BBI3BIBAIOT KOArYJISALHIO
OeNKoB U T. 1.

Hau6onee ysassumsbl gnsg YOU rnasa, npudeM cTpagaeT OpenMyLIECTBEHHO
poroBuua K cnusucras obonouka. OcTphle MOPaXEHHUA a3, TaK Ha3bIBAEMblE
3NEeKTpOOGdTAIBMHH, NPEACTABIAIOT COOOH OCTPHI KOHBIOHKTUBUT, MU Kepa-
TOKOHBIOHKTHBHT. 3a60J¢BaHUe MPOABISETCS OIIYIIEHHEM HOCTOPOHHEro Tena
WM TlecKa B Iiia3ax, CBETODOS3HBIO, ciesoredeHMeM. Hepeaxo Habmomaercs
spuTeMa (IIOKpacHEeHUe) KXY nuna u Bek. K xpoHuueckum 3aboseBaHusM OT-
HOCSAT XPOHUYECKUH KOHBIOHKTHUBHUT, Onedaput, KatapakTy, IOMyTHEHHE XpYy-
craynuka. Poropuua rinasa Haubosee 4yBCTBUTEIbHAS K U3TYYEHHIO BOIHBI JJTH-
Ho#t 270...280 uM; Hauboublllee BO3ACHCTBUE HA XPYCTAINK OKA3bIBAET HU3IIyYe-
Hue B guanasoHe 295...320 M. Bo3moxHOCTh mopaxkarouiero jaenctaus Y ®U
Ha ceTYaTKy HeBeJMKa, OAHAKO He UCK/IFO4eHa.

KoxHble MOopaXeHus MPOTEKaloT B (POpMe OCTPEIX ASPMATUTOB C 3PUTEMOIH,
HHOTZla OTeKOM U obpa3oBaHHeM Ny3bipeil. MOryT BO3HUKHYTH OOLIETOKCHYe-
CKHe fABJICHUS C ITOBBIILIEHHEM TeMIIepaTypbl, 03HOOOM, rojoBHbIMM Gomnsimu. Ha
KOXe rocie HHTeHCHBHOro YU pa3BuBaroTCs FUNEPIUIMEHTAUMS Y LLeNyLlie-
nue. JlnutensHoe Bo3aeiictBue YD NpuBOIUT K «CTAPEHHMIO» KOXHU, aTpohuu
3MUAEPMHCa, BO3MOXHO pPa3sBUTHE 3JIOKAYECTBEHHBIX HOBooOpasopanuil. Ilpn
noBTOpHOM Bo3AeiicTBun YDU umeer MecTo KyMylsuus GHOIOrMYECKuX G-
¢beKToB.
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B xomOunanuu ¢ xuMmuyeckumu seuiecTBamu YO npuBomuT K (oToceH-
CUOUIHU3AIMM — IOBBILIEHHOH 4yBCTBHUTENBHOCTH OpraHU3Ma K CBETY C pa3BH-
THeM (OTOTOKCHYECKUX U doToaiepruyeckux peakuuit. doroameprus npo-
SBNISETCS B BUIE DK3EMATO3HBIX peakLui, o0pa3oBaHUs Yy3elKOBO-NAaNyJe3HOM
CBIITH Ha KOX€E U CIU3UCTHIX. POToaNIeprust MOXXeT IPUBOJUTE K CTOHKOMY IIO-
BBIIIEHUIO 4yBCTBUTENBHOCTH oprasu3Ma k Y®OU paxe B orcyTcTBHE HOTOCEH-
cubunuzaropa. Kanneporenusiid agdext YOU ans KOXU 32BUCUT OT J03bI pe-
rynspHoro Y®-o0nydeHuss 1 HEKOTOPBIX IPYTHX COMYTCTBYIOLIUX (akTOpoOB
(nueTsl, MpreMa JIeKapCTBEHHBIX TIPEIapaToB, TEMIEPATyPhl KOXH), Majbie I0-
351 YOU npeactaBisior coboil OTHOCHTENBEHO HeBONBLIYIO OTACHOCTb.

Hapsiny ¢ stum YOU oxa3piBaeT BIMsSHUE Ha HEHTPABHYIO HEPBHYIO CHC-
TeMy, BBI3bIBas FONOBHYIO 0OJb, rOMIOBOKPYXEHUE, MOBBILIEHHE TEMIEepPaTyphl,
HepBHOE BO30YXKIEHHE U JP.

YO u3zMeHseT cocTaB IIPOU3BOACTBEHHOM aTMocdephl: 006pa3yeTcs 030H,
OKCHJl a30Ta Y IIEPOKCHJ BOAOPOJa, HOHU3UPYETCH BOZLYX.

7.7.2. Hopmupoeanue unmencusHocmu yiompa@uonemoeozo usayyeHusn

OCHOBHBIMM HOPMAaTHBHBIMHU JOKYMEHTAMHU SIBJISIOTCS:

o CIT Ne 4557-88. «CaHuTapHbIe HOPMBI YJIBTPA(PHOIETOBOrO U3Ty4YEHUS B
NPOM3BOJCTBEHHBIX [TIOMELIEHUIX» [36];

e MY Ne 5046-89 Ilpodunaxtuieckoe ynsrpadroneToBoe ob1ydeHne Jio-
e [37];

e P 3.5.1904-04. PykoBoactBo «Mcrnons3oBaHue ynsrpahuoneroBoro dax-
TEPULUAHOIO U3NyYEeHUs Ul 0be33apaKuBaHUs BO3Ayxa B IIoMelneHusx» [38];

e MY 2.3.975-00. Metonuueckue ykazaHus «lcnone3oBaHue yinbTpaduo-
JeTOBOro GAKTEpPULUAHOIO M3NMydeHHs Juis o0e33apakiBaHMs BO3LYLUHOM cpe-
JIbl TOMEILEHHMH OpraHM3auuil MUINEBOH IPOMBIIUIEHHOCTH, OOIIECTBEHHOIO
NUTaHWs ¥ TOPTOBJIH NPOAOBONBCTBEHHBIMU TOBapamMu» [39];

o PMI" 77-2005 I'CH. MuTerpanbHble XapaKTepUCTUKH YIbTPa(QUHOIETOBO-
ro U3My4ueHHs B oxpaHe Tpyna. MeTtoauka BEINOMHEHUS uaMepeHuit [40];

e P 50.2.053-2006 I'CH. U3mepeHue sHepreTuueckof ocBeleHHocTH Y PU
B NIPOM3BOJCTBEHHBIX MOMEIIEHUsIX. MeToanka IpoBeeHNs U3MepeHui [41].

B kauecrBe HopMaTuBHOM BenwuuHbl Y OU B npoH3BOACTBEHHBIX MOMeEIlIe-
Husx cornacHo CIT Ne 4557-88 [36] ycraHaBIMBaOTCS AOMIYCTUMBbIE INIOTHOCTH
[IOTOKA M3JIy4YEHUS B 3aBUCHUMOCTH OT JJIMHBI BOJIH [IPX YCIOBUM 3allUTHl Opra-
HOB 3PEHUS U KOXH.

JlonycTiMas WHTEHCHBHOCTE OOMydeHUs paboTaiolMxX NPH HaJHYHMH
He3allHIEHHbIX YYACTKOB NOBEPXHOCTH KOXH He Oosee 0,2 M“ U mepuoaa
00IyYeHus A0 5 MHH, JJHTEJBHOCTH Nay3 Mex1y HUMHU He MeHee 30 MHH U
o01eil NPoaoKHTEJBLHOCTH BO3/AeicTBHA 3a cMeHY A0 60 MHH He JOMKHA
MPEBBIIIATh:
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50,0 B1/M* — qnist 06nactu VO-A
0,05 B1/M? — ans o6nacti YO-B
0,001 Br/m” — ans o6nactu YO-C.

Jonycrumas uHTeHCHBHOCT, YOU paborarommx npH HaJIHYHH HeE3allH-
LIEHHbIX YYACTKOB NOBEPXHOCTH KOKH He Gonee 0,2 m> (uno, mwes, KHCTH
PYK 4 Ap.), 0011eif NpoJo/KATEILHOCTH Bo3elicTBHA n3ayuenus 50 % pa-
Gouell cMeHbI M JUIMTEJILHOCTH OJHOKPATHOrO O0JIy4eHHsl cBbIlle S MHH H
GoJjiee He NOJDKHA [IPEBBIIHATH:

10,0 B1/m® — s o6nacta YO-A;
0,01 B1/M® — mist o6actu YO-B.

Uznyyenue B obnacty Y®-C 11pu yka3aHHOH NMPOJOMHKUTENBHOCTH HE J0-
MycKaeTcsl.

HomycTumas MHTEHCHBHOCTh YD-00NyUeHUS Mpu UCHONL30BAHUU CReyu-
ANbHOU 00eX#CObl U CPedCcme 3auumsl Iuya U pyK He KOJDKHA MPEBBIIATh B 00-
JacTH:

1 Bt/™M* — s o6macteit YO-B 1 YO-C (200...315 um).

7.7.3. Cpedcmea 3auiumst om yabmpa@uonemoeoz0 uziyueHusn

OCHOBHBIMH 3aIIUTHBIMU MepaMH{ SBJSIOTCS: DKPaHUPOBaHUE HUCTOYHMKOB
U3Ny4YeHHs, dKpaHuposBaHue pabouux Mect, CHU3, cnennanbHas okpacka IoMe-
LIeHHH ¥ pallOHAIbHOE pasMellieHHe pabodux MecT.

Haubonee pannoHanbHBIME ABISETCS 3Kkpanuposanue (YKpbITHE) UCTOUHH-
KOB M3fy4deHus. B xauecTBe 3KpaHa MPUMEHAIOT pa3lInYHble MaTepHallbl ¥ CBe-
TOQHUIBTPH], HE NPOITYCKAOILUME UM CHUXKAIOLIME WHTeHCHBHOCTh Y M. Pabo-
YyHe MecTa OrpaKJaroT IIMPMaMU, IUTKaMU HTM YCTaHABIMBAIOT KaGWHbBI BbI-
cotoit 1,8...2 M, a CTeHKH MX He JOUKHBI AOXOOUTH A0 nosa Ha 25..30 cM ans
YIY4LIEHUs YCIIOBHI IIPOBETPUBAHUSA KaGUH.

B xauectse cpedcms unousudyanvmou 3augumer (CH3) NpUMeEHSIOT crel-
omexay (KypTKH, OprOKH), pyKaBulLbl, (apTyku, IHUTKA CO CBETO(PHILTPAMHU
WK 3alMTHBIE 04kd. Ofexaa U3roTABIMBACTC U3 TKaHEeH, He MpOIlyCKarOIIHX
YOU (nen, ximomyaTtodyMakHasi, MOMIMH). 3allUTHbIE OYKH M LIUTKH YKOM-
[UTEeKTOBBIBAIOTCS CBETOGUIBTPAMH B 3aBUCHMOCTH OT BBINNOJIHSIEMOH paGoOThI.
[Monuyro 3amury oT YPH Bcex obnacreit oGecneumsaer gnuHITIAC (CTEKIIO,
cofepixalliee OKCHJ CBUHIA).

Jos 3amutel Koxxu oT YOU npuMeHAIOT Ma3H ¢ COAEPKAaHHEM BeEIeCTB,
CITyXKauX CBETOPUIBTPaMH (Caloll, CaTMLUIOBO-METHIIOBBII 3dup U Ap.).

CTeHB! U IUMPMBI B LieXax OKpPallMBarOT B CBETJbIe TOHA (CEpBIH, XKENTBIMH,
rony6oit), IpUMeHss IHHKOBBIE U TUTaHOBBIe Oenuna s nornomenus Y O,
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KoHTpoabHBIE BONpockl K NYHKTY 7.7

1. YT0 ABASETCS UCTOYHUKAMHU YIBTPa(HONETOBOIO U3IYUSHUA?

2. Kakoe peiicTBue okassiBaeT YPU obnactu A (A =390...315 um)?

3. Kaxoe peiictBue okazbisaeT YOU obmactu B (A =315...280 um)?

4. Kakoe neiictBue oka3spiBaer Y®U obnactu C (A = 280...200 am)?

5. B ueM nposBisieTcs OMonoruuyeckoe AeHCTBHE yNbTpadroNeToBOro Uany-
yeHus?

6. I'lo xakoMy napameTpy BeAeTcs HopMUpoBaHre Y®OI?

7. Kakue ¢axTopel yudThIBatOTCS NpH HopMupoBanuu Y G?

8. Kakue Mepbl HCTIONB3YIOTCA ANs 3aIlIUThI oT Y DU?
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I'nasa 8. HMOHU3UPYIOIUE U3JIYUYEHUS

Honusupyrougee uznyuenue — uslyveHue, KOTOPOe CO3JAETCA NPU paguo-
aKTHMBHOM pacnaje, sNEepHBIX NPEBPallCHUSIX, TOPMOMKEHMH 3apsKEHHBIX UYac-
THLl B BELIECTBE M o0Opa3yeT MpH B3aUMOAEHCTBHM CO CPEJOM MOHBI pasHbiX
3HAKOB.
PannoakTuBHOE BEIECTBO MM YCTPOHCTBO, HCMyCKalOLlee WK criocobHoe
HCIYCKaTh HOHU3HUPYIOLLEE U3NIyUCHHE, HA3bIBAIOT UCHOUHUKOM UOHUSUDYIOUE-
20 usnyuenus [1].
HCeTOYHMKM HOHH3UPYIOWIETo 3Ly YeHHS MOApa3AessIoTCs Ha:
®  NPUPOOHbIE UCMOYHUKY U3NYyHeHUR (KOCMUYECKHE JIyYd U eCTeCTBEHHBIE
paaroaKTHBHBIE HCTOYHHKM, HaxosLHecs B aTMocdepe, BOIE U MOUBe);

®  MexHOzeHHble UCMOYHUKY U3Ny4eHus (sNepHble PeaKTopsl, sAepHOe Opy-
XKHE, YCKOPMTENH 3apsyKEHHBIX YacTHL, 3aXOPOHEHHbIE PalHOaKTHBHBIE
OTXO/Ibl, PEHTTEHOBCKHE anmaparsl).

HCcTOYHHKN MOHHU3UPYIOIIKX H3IYUYEHHH NTPUMEHSIOT B Pa3IHYHBIX SAEpHO-
TeXHUYECKHUX YCTaHOBKAaX, KOHTPOJbHO-U3MEPHTENBHEIX Npudopax (aedekto-
CKOITHSl META/UIOB, KOHTPOJIb KadyeCTBa CBapHBIX COEJWHEHHUH, U3MepeHHe TOJI-
LIMHBl METaJUIa K [p.), IPH reojloruyeckol paszpenxe (reousnyeckue Uccneno-
BaHHs CKBAaXXHH), a TaK)K€ B MeJULHHe (PEHTIeHOBCKHE HCCIIeJOBAHUS, YHUY-
TOXEHHE 31I0Ka4eCTBEHHBIX KJIETOK).

VcTOYHHKYM MOHM3MPYIOWKX H3NYyUYEHUH NpeNCTaBlsIOT MOTEHLUANBHYIO
yIrpo3y 3TOPOBBIO M JKU3HH JIFO/IeH, KOTOpble X HCIONB3YIOT.

8.1. Buabs! HOHH3HPYIOLHX H3JIYYeHHUii

Paznuyaror ciaexyronvie BUAbl HOHU3UPYIOLIHX W3JTyYeHHH:

1) kopryckynapuoe (or-, - W HelimpoHHOe U3YueHUe) — OTOKH YaCTHIL;

2) gpomonnoe (-, mopmosHOe, XAPAKIMEPUCMUYECKOE U PEHMSEHOBCKOE U3~
Jyuenue) — 3NEKTPOMarHuTHbIE BOJNHBI BBICOKOM YacTOTBI.

Q-u3/tyyeHue TIPENCTaBIISET cOOOM MOTOK slep IeNusi, WCIYyCKaemblX Py

panroakTHBHOM pacnane AA€p HEKOTOPBIX XHMHUYECKHUX 3JNIEMEHTOB
238

»U, 2§gRa, 2égPo ). DHeprus Q-4acTHL JISKUT B auanasoHe 3...9 MaB. Onu
00nanaroT BHICOKOH HOHM3MPYIOIIEH ¥ MaleHbKOH NpOHHKaromed crocoOHO-
cTeio. JlnuHa npobera o.-4acTULBl B BO3yxe cocTariseT Menee 10 cM, B TBep-
[IBIX BEILECTBAX — HECKONBKO MHUKPOH, a B MSTKOH GUONOrHYECKOM TKaHH — He-
CKOJIBKO DeCATKOB MHUKPOH. [TOTOK 0-4acTUL 3aeP)KUBAETCA TUCTOM OyMar.
[ruzayuenue cocTonT M3 MoTOKa 3nmekTpoHoB (B7) mnu nosutponos (BY),
BOSHUKAIOLIHX MpH paaHoakTaBHOM P -pacmane (*34Th, 20Sr, %3Pb) n B*-

pacnage (312P, 2121Na ). DHeprust B-4acTHL, WCIyCKaeMBbIX Pa3/HYHBIMH paguo-

myxnuaamy, cocrasiser 0,1...3,5 MbsB. Houumsupyloliast cnocobHocTs [3-
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YacTHL HU3KA, a [IPOHMKAIOIas BhILIe, yeM o-uacTHl. JlnuHa npobera B-yacTai
B Bo3ayxe — 0,2...1,6 M, a B OGHosNOruYecKkux TKaHax — 2,5 cM, ceuHLe — 0,04 cM.
[ToTox B-4acTHIl 3aiepIKUBAETCH METANUYECKON (PONBTOH.

Heiimponnoe uz/iyuenue SBIAETCS TNOTOKOM 3JEKTPOHEHTpalbHEIX YacTHLY
siapa. B 3aBUCUMOCTH OT 3HEpPIUH pasnuyaroT MeA/IeHHble HEMTPOHSEI (C 3HepTrH-
eit MeHee | k3B), HEUTPOHBI NPOMEXXYTOYHBIX 3Hepruit (oT 1 no 500 x3B) u ObI-
ctpble HelTpoHs! (oT 500 k3B 1o 20 M»sB). Cpenu MenieHHBIX HEHTPOHOB pas-
JUYaOT TEIUIOBblE HEUTpoHB! ¢ 3Heprueil menee 0,2 3B. IlpoHukaromas cro-
CcOOHOCTh HEHTPOHOB 3aBHCHUT OT MX 3HEPIHH, HO OHA CYyUIECTBEHHO BBILUE, UEM
y o- 1 B-yactui. JinuvHa npobera HEHTPOHOB NPOMEXYTOUHOH 3HEPruM cOCcTaB-
JiseT 0Kosio 15 M B BO3AYLUHOH cpejie M 3 ¢M B OHONOrMYECKONU TKaHH, aHA0-
rUYHBIE TTOKa3aTeNny A5 ObICTPhIX HeHTpoHOB: 120 M 1 10 cM COOTBETCTRBEHHO.
TaxuMm oOpazoM, HeHTpoHHOe H3My4yeHHe OOajaeT BLICOKOH NpOHUKaroeH
CIOCOOHOCTRIO ¥ IIPENCTABIAET MJIS YesIOBEKa HaHOONBIIYIO ONIAaCHOCTh U3 BCEX
BHJIOB KOPITY CKYJISPHOTO M3ITy4EHHUS.

BricTphle HEHTPOHE! XOPOIIO OCNAabNAOTCS Ha TAKENBIX Marepuanax (CBU-
Hell, OeTOH), a IPOMEXYTOYHbBIE — Ha BOAOPOJACOAECPKAIIMX BelecTBax (Boja,
napa¢huH, [MOJIU3THIICH).

yu3nyyenue INpPeACTaBIsAET coOOH AMEKTPOMAarHWTHOE H3JTy4YeHHe, BO3HH-
Karollee OpHY H3MEHEHHH SHEPreTHUECKOro COCTOSHMS aTOMHBIX sAep, IpH
SICPHBIX TIpeBpalleHUSX ¥ aHHUTUILKMH 9acTULl (IIpeBpalleHHH TIPH CTOJNKHO-
BEHMHM YaCTHULBI H aHTHYACTHLEL). OHO 00fafaeT BRICOKOH NpPOHMKAIOUEH cro-
COOHOCTBIO, 8 HOHHSUPYIOLLAs CIIOCOOHOCTh MEHbIIIE, YeM Y O- U B-U3NydeHus.

Topmosnoe uznyuenue — 310 (GOTOHHOE HU3NTydEHHE C HEIIPepBIBHBIM 3HEP-
reTUYECKHM CIIEKTPOM, BO3HMKAIOLUEee IPH YMEHBIIEHHWH KHHETHUECKOU 3Hep-
THH 3apsKEHHBIX YacTHLI.

Xapaxmepucmuueckoe usayuernue — 310 (POTOHHOE H3JIyUEHHE C JUCKPET-
HBIM 3HEPreTHYECKUM CIIEKTPOM, BO3HHMKarollee NpU U3MEHEHHH 3HepreTHde-
CKOI'O COCTOSIHMS 4TOMOB.

Penmezenoseckoe uznyuenue — 3T0 (POTOHHOE U3IyUEHME, COCTOSIEE U3
TOPMO3HOIO ¥ (MJIM) XapaKTEePHCTHIECKOro U3y YeHHH

3aMessieHHe PEHTIEHOBCKOTO U Y-H3Ty4YeHHUs Hanboyiee HHTEHCHBHO IPOMC-
XOJIUT Ha TSHXKEJIBIX 3IeMeHTax (CBHHELL, )Xene30, 6ETOH).

8.2. BzaumopeiicTBMe HOHM3HPYIOWHX H3JYUYEHHH C BeluecTBOM
Bzaumodeticmeue 3apsasicenHbIx yacmuy ¢ 8euecmeom

BO3HI/IKa}OHIPIe B IIpoLecCce padHOaKTHBHOIO pacnaja H3ITy4YEHHs, NpPoXonst
Yepe3 BEIECTBO, B3aUMOACHCTBYIOT ¢ aTOMaMH M MOJIEKYJIaMH cpefipl, Iepera-
Basl UM CBOIO 3Hepruo [2].

O- ¥ [-uzmydeHwus, IpeAcTaBisiolde coOO0fl NOTOK 3apsPKEHHBIX YacTHII,
NPOXOJs uepe3 BELIECTBO, B OCHOBHOM B3aMMOACHCTRYIOT € 3JIEKTPOHAMH aTo-
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MOB, NlepeiaBasi UM CBOKO 3HEPTHIO, KOTOpas pACXOXyeTcsl Ha HOHU3AUHIO (OTPhIB
3JIEKTPOHOB OT aTOMa) U BO30yX»AeHHe aToMa (IepeBoJ IIEKTpoHA Ha Gojee yaa-
JIEHHYYO OT gJpa 0605104Ky). HHUCI0 HOHU3NPOBAaHHBIX U BO3OYKIEHHBIX aTOMOB,
o0pa3zyeMbIX O-4acTullell Ha e[UHHLE JJIMHBI ITyTH B cpelie B COTHHU pa3 Honblle,
geM y B-dacThubl. DTO 00yCIOBIEHO Te€M, YTO Macca O-HacTHIb!l I[IPAMEPHO B
7000 pa3 Gosblie Macchl B-4acTHLIB, CAEI0OBATENBLHO, IPYU OJHON H TOM e dHep-
MM €€ CKOPOCTh 3HAYUTENHHO HHXKE. A YeM MEHbIE CKOPOCTh YacTHLIbl, TeM
6oJblile BEPOSTHOCTH €€ B3aUMOAEHCTBUA C aTOMaMU Cpesibl.

Bzaumoodeiicmesue HelimpoHos ¢ eeujecmeom

HeliTpoHsl NpH NPOXOXAESHUN Hepe3 BEUISCTBO B3aUMOJEHCTBYIOT C SApPaMHU
aTOMOB Cpefsl, IlepeaaBas MM 4acTh CBOSH 3HEPTUU U U3MEHsis HalpasleHHe
JBIXKSHUS. DTOT NPOIIECC HA3BIBACTCS YHPY2UM paccesHuem Y TIPOLOIDKAeTCs A0
Tex II0p, N0Ka dHeprust HeHTpoHa He ctaHeT MeHee 0,025 3B. Anpa, nonyuusLune
OT HEHTpOHA YacTbh KMHETHUUECKOH 3HEPrHH, «BBUIETAIOT» H3 3JMEKTPOHHOH 0060-
NOYKH U, OyAy4UH NONOXKHUTENBHO 3apAdCeHHbIMY, TIPOU3BOAAT HOHU3AIMIO aTo-
MOB cpeabl. Jlons sHepruy, nepegaHHas HEHTPOHOM B IIpoliecce yIpyroro pac-
cesiHUs, TeM OoMbIIe, HeM MEHbIIe Macca aTOMOB CPEJIbI.

Hapsixy ¢ ynpyruMm BO3MOXKHO Heynpyeoe paccesaHue HeHTpoHOB. B atom
CIydae HEeHTpOH 3axBaThlBacTCs sApaMM aTOMOB Cpenbl, IPOHCXOAHT Nepepac-
npefeneHue SHEPrUM MeXAy 4acTMIAMH BO BHOBBL O0pa3zyeMoOM sifipe, U M3 Hero
BblJIeTaeT HEHTPOH C MeHbIIEeH 3Heprueil 1 HOToH.

CrnenosarenpHO, IPY YOPYTOM ¥ HEYNPYrOM B3aUMOIEHCTBUSAX HEUTPOHOB C
BELLECTBOM 00pa3yloTcsl MO0 3apshKEHHbIE YaCTULBl, KOTOPbIE HEllOCPeACTBEH-
HO NPOU3BOJST HOHM3ALMIO aTOMOB, OO0 (OTOHHOE H3NyUeHHe, HOHUIUPYIOILAsT
CMOCOOHOCTE KOTOPOro 00ycIoBIeHa BTOPHYHBIMHU ANEKTPOHAMMU.

Bsaumooeticmaue ghomonos c eewyecmeom

DOTOHBI B3aUMOJEHCTBYIOT € 3JIEKTPOHAMH aToMa M C 3[IEKTPUIECKUM I0JIEM
siapa. [lpoxonas uepes BelecTBO, (POTOHHOE HM3TYyUYEHHE OCNabisgercs I10 3KCIOo-
HEHI[MAbHOMY 3aKOHY, T.€. HUKOIZa He IOTJIOIAeTCsl ITOJTHOCTRIO. B aToM ero
NPHHUMIHATBHOE OTIIHYHE OT KOPITyCKYJISIPHOTO H3NydeHHs. Pasznuuyaror Gonee
JIECATH Pa3JMYHBIX THIIOB B3auMoJeicTBus (DOTOHOB ¢ BelecTBOM. HaubGonee
BKHBIMH C TOYKM 3PEHHS 3alIMTHl OT (POTOHHOIO M3TYYEHHS SBISIIOTCS (POTO-
3hdexT, KoMNTOH-3PbekT KU 3hPexT oOpa3oBaHUS 3NEKTPOHHO-IO3ZUTPOHHOH
Tapsl.

Domosgpgpexm. DOTOH NOrNoOLIAETCS ATOMOM, [IepeaBas CBOX 3HEPTUI0 Of-
HOMY 13 OpOUTANBHBIX 3MEKTPOHOB (NperMyuiecTBeHHO ¢ K-060mo4ky), BEIOH-
BAET ero U3 aToMa U CoodILaeT eMy KHHEeTHYEeCKYIo 3Hepruto. Yem Gonblire aTom-
HBII HOMep Z aTOMOB CPeJibl, TeM BBIILE BEPOSATHOCTD (hoTodhheKTa.

Komnmon-s¢ppexm. @OTOH nepenaeT 3NeKTPOHY TOJIBKO 4acTh CBOEH sHep-
TU¥, B OCHOBHOM JJIEKTPOHaM BHelIHe#d oOonouku. PoTOM INpH 3TOM MEHSET
CBOIO SHEpIHIO U HallpaBlIeHUE ABMKEHUS — pacceuBaeTcs. Uem BbllIEe SHEPIHA
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¢oTOHA, TEM MEHBIIEe BEPOSTHOCTh KOMITOHOBCKOTO pacCeMBaHUs, OJHAKO OHA
BO3pacTaeT ¢ YBETHMYEHUEM KOJMUYECTBA 3JIEKTPOHOB Ha NMyTH (QOTOHA, T.e. ¢ NOo-
BbIIIIEHHEM aTOMHOTO HOMepa U IIOTHOCTHU BELIECTRA.

Dgppexm obpazosarnus 31€KMPOHHO-NOZUMPOHHOU napsl. B pesynsrare
B3aUMOJEHCTBUS (POTOHA C INEKTPUYECKHM HOJeM f1pa GHOTOH HcUe3aeT u 00-
pasyeTcs napa 4acTHIl: 3NEKTPOH M NO3UTPOH. DTOT MPOLIECC BO3ZMOXEH, eCli
aHeprust GoTOHa OOJBIIE CYMMB! SHEPIHH NOKOS 3NeKTpoHa M MO3UTPOHa, T. €.
6oneie 1,02 MaB.

Takum o0pa3om, (OTOHHOE H3NyHECHHE HEIOCPEJCTBEHHO HOHM3AUHH He
MPOH3BOAUT, HO B IIPOLIECCE B3aUMOAESHCTBUA ¢ aTOMaMH NepeaaeT YacTh cBOeH
3HEPrUU UK MOJHOCTHIO BCIO IHEPTHIO ANEKTPOHAM, KOTOPLIE 3aTeM IIPOM3BO-
JSAT MOHU3ALMIO CPEepL.

CrnenoBaTesibHO, U UL KOPITyCKYNSPHOTO, H [Vl Y-H3JIyHYEHHUA, HCITy CKaeMo-
ro IIpY pajHoakTHBHOM pacnane, KOHe4HbIM 3((EeKToM B3aMMOICHCTBHS ¢ Be-
IIECTBOM SIBJISIETCS HOHU3ALMs H Bo30yxaeHue. [ToaToMy pasHbie OHonoruye-
ckue 3ddekTr, HabnogaeMble MO BO3ACHCTBUEM O- M [3-4acTHI, HEHTPOHOB
WM QOTOHHOTO U3IIy4eHHs, 00yCIOBIEHB! He NX (GU3MYECKOH IIPUPOJOH, a 3a-
KOHOMEpPHOCTSAIMH IHPOCTPAHCTBEHHOTO paclpeleieHHss HOHM3HPOBaHHBIX U
BO30YXAEHHBIX aTOMOB B 00ITy4aeMOM 00BEKTe.

8.3. OcHOBHbIE XapPAKTEPHCTUKH HOHH3HPYIOLUHX H3JTyueHH i

Bo3zjelicTBie W3IydeHHs Ha BellleCTBO OyneT TeM Oomblle, YeM Oofblie
pacrnanoB siAep NPOMCXOIUT B €IMHHULY BpeMmeHH [3].

L1 xapakTepUCTHKY HUCNa PacnaJOB BBOJUTCA MOHSITHE QKMUSHOCHUL.

Axmusnocms A — Mepa paJUOaKTUBHOCTY KaKoro-iavbo KoauHdecTBa paguo-
HYKJTMZa, Haxo[UIErocs B NaHHOM JHEPIeTHHYECKOM COCTOSHHMH B JI@HHBIA MO-
MEHT BpeMEHH:

Am SN
dt

rae  dN — oxugaeMoe 4HMCIIO CIIOHTAHHBIX SAEPHBIX IpeBpallleH|id U3 JaHHO-
IO 3HEPreTHYeCKOro COCTOSHUS, ITPOMCXOMMIINX 32 IMPOMEXYTOK Bpemenu dt.
Eaununeit akruBHOCTH siBNIsieTcs Oekkepens (bk).

Hcnonp3oBaBuiasics paHee BHECHCTEMHAs €IMHMIA akTUBHOCTH ktopu (Ku)
cocragJser 3,7-1 0" Bk.

AKXTHBHOCTE PaJHOHYKITU1a IONYUHICTCS 3aKOHY paJlOaKTUBHOTO pacnaja,
T.€. yMEHbIIAETCA BO BPEMEHH 10 IKCIIOHEHUHATBHOMY 3aKOHY

- -At
A=Ay,
rie Ag — akTHBHOCTh PaJMOHYKIIHId B HaYabHbIH MOMeHT t=0; A — nocrosiHHast
pacrnana
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rae Ty — nepuop rmonypacnaja pajdoHyKINAa, C.
3HadyeHus NEpUOJOB Mofnypaclaja Haubonee pacrnpoCTPAaHEHHBIX paguo-
HYKJIHAOB NpUBeACHbI B Tabun. 8.1.

Tabnuua 8.1
Tlepuons! monypacnana paIioHyKIHAOB
Panvonyxnun IMepuon Pannonyxnug IMepron nony-
nosypacnana pacrnaga
Pochop-32 14,29 cyT He3nii-137 30 get
Kobaner-60 5,27 ropa Bapuii-133 10,7 rona
ITuHK-65 243,9 cyT Tannuii-204 3,77 rona
Pybunuii-86 18,66 cyT Panuii-228 5,77 rona
Crponnwmii-90 29,12 ropa Wop-131 8,04 cyT
Uttpuii-88 106,6 cyT Ypau-235 6,8:10° net

J5s XapakTepHCTHKY BO3NEHCTBUSI HOHM3UPYIOLIETo W3JIydeH s Ha BELECT-
BO BBEICHO IOHATHE 003b! USNYHEHUA.

KonuuecTBeHHOH XapaKTEpHUCTUKONW B3aMMOAENCTBHSI HOHU3HUPYIOLIETO H3-
JYyYEHHUs U BELIECTBA ABISACTCS HOSNOUEHHASL 0030 UINYHEHUSL.

IToznowgennan oosa /I — BenvuuHa SHEPIUM HOHM3UPYIOLIETO H3IYyHeHHS,
repesiaHHas BEIIECTBY

_de
dm’

pit

rae d€ — cpenHsisi 3HEPTHUs, NepeJaHHasi HOHU3UPYIOUINM H3IIyUeHUEeM BelllecT-
By, HaXoAsuleMycsl B 3JieMeHTapHOM oOwmeMe; dm — Macca BELIECTBA B 3TOM
oObeme.

INornomenHasi [03a — OCHOBHAS NO3WMeETpUYeckas BenuuuHa. B cucreme Cu
B KauecTBe eAWHHMUBI NOrIOIEeHHOR 036l npuHAT 2peii (I'p). 1 I'p cooTBeTCTBY-
€T ITOTJIOILEHUIO B cpefiieM 1 [k SHEepruH HOHH3HUPYIOLIEro H3NyYeHHs B Mac-
ce BellecTsa, paBHOH 1 kxr, T. e. 1 I'p =1 Jhx/kr. Mcnonszyemast panee BHeCHC-
TeMHas equHuLa pao pasHa 0,01 I'p.

Jlo HenaBHEro BPEMEHM 33 KOJIHUEeCTBEHHYIO XapaKTepUCTUKY TOJNBKO PEHT-
FE€HOBCKOTO ¥ Y-M3ITydEeHHs, OCHOBAHHYIO Ha UX HOHHW3MPYIOLIEM AEHCTBUM B
CYyXOM aTMoc(epHOM BO3yXe, IPHHUMANIACE SKCROZUYUOHHAA 0034.

Bkcnozuyuonnan 0o3a X — oTHolleHHe cymmapHoro 3apsja dQ Bcex HOHOB
OJHOIO 3HaKa, CO3JaHHBIX B BO3AYyXE, KOIJld BCE 3NEKTPOHBI U MO3HTPOHBI, OC-
BoGOMAeHHbIe (POTOHAMH B 3JIeMEHTapHOM oObeMe Bo3qyXa ¢ Maccoit dm, momn-
HOCTBIO OCTAHOBUIIUCH B BO3yXe, K Macce Bo3yXa B yKasaHHOM oObeMe:
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x=99
dm

Enununa sxcno3uuuonHod no3sl B CU — kyaon na xunozpamm (Kin/xr), Bue-
CHCTeMHas! enMHuNa — penmeen (P). 1 P =2,58 . 107~ Kn/kr.

JI1s1 pasnuuHbIX BUAOB M3JydeHUs Ouosoruyeckuii s¢pdekT npu oauHako-
BOH TIOIVIOLUEHHOM 03e 0Ka3bIBAETCs pasinuuHbiM. Hanpumep, npu oaMHaxkosoi
MOTJIOLIEHHOH 103€ q-H3NydeHHe ropasno onacHee [ Uil (HOTOHHOTO U3Nyue-
Hus. [Tosromy st oueHku Ouonoruyeckoro spdexra BO3AHCTBUS U3NTyUEHUS
Mo0O0ro cocrapa sIBNAETCS SK8UBANEHMHAA 003Q.

Dxeusanenmuan 0o3a Hrr — NOTNOLLEHHAS 1032 B OpTaHe WM TKaHH, yM-
HOXXEHHasi Ha COOTBETCTBYIOLUMH B3BEIIMBAIONINI KO3(hGHUUNEHT ANs AaHHOTO
BUJa U3NydeHUs Wy

Hrr= Wgr- d1r,

rae Mrr — CpenHss TOrJOLIEHHAas 103a B opraHe und tkanu T; Wg — B3Bellu-
BarolIKi K03 ULKeHT ansd u3nyyeHus R.

Enunniieit akBuBanenTHoM no3e1 B CH ssnsercs JHK/Kr, UMerollel criem-
anpHOE Ha3BaHue 3usepm (3B). BrecuctemHas enuunua — 6op (GUONTOrMYecKit
sKBHBaseHT paga). 1 38 = 10%65p. 1 6p = 107 3.

PazHple opraHel MJIH TKaHH HMEIOT pa3Hble YYBCTBHTENBHOCTH K H3Jyue-
Hu10. [To3TOMY BBEAEHO NOHATHE 3¢hhexmusHoil 0o3bl.

S¢ppexkmusnan ooza E — BenuduHa, Mcnonap3yeMas KaKk Mepa pucka BO3-
HUKHOBEHUS OTAQJICHHBIX MOC/IEACTBHHA 0OMyUYeHHsl BCEro Tella YelloBeKa U OT-
JIeJIBHBIX er0 OpraHOB M TKaHeH C YyYeTOM HX paJuouyBCTBUTENbHOCTH. OHa
npeacTaBiseT co00i CyMMy IPOMU3BEACHHUH OKBHBaJeHTHOH A03bl B OpraHax W
TKaHAX Ha COOTBETCTBYIOLLME B3BEIIHBAIOLIHE KO3(DPHULIHEHThI

E=ZWT'HT,
T

rae H; — sxBUBalleHTHas n03a B opraHe wiM TKauu T; W, — B3BeLUHBaIOLLHH KO-
sbouuMeHT AN opraHa und Tkand. Eaumnuna s¢dexTuBHON 1036l — 3ugepm
(3B). BHecucTeMHas ennHUNA — 63p.

3HauyeHust B3BeIMIMBarOWMX Koahduurentos Wi u Wr rnpuseneHsl B «Hop-
Max paguanuonHoi 6esomacrnoct HPB-99» [1].

CylecTBYeT €lle OIHa XapaKTepUCTHUKA HOHM3HUPYIOLIEro H3NYyUeHUs —
MOUHOCHb 003bL.

Mouwnocme 00361 — 1032 32 eAUHULYY BpeMeHH (CeKyHly, MUHYTY, 4ac).

L]
MOILIHOCTE MOTJIONIEHHOR 4036l [l (MOIIHOCTE KCIO3ULIMOHHON no3sl X,

MOILHOCTh 3KBUBAJIEHTHOH 03kl H, MowHOCTE apdexTusHoit no3bl E) — oT-
HOLIEHHE TIpHpalleHus moryoimeHHoi mo3bl dJf, (3xcrosuuuoHHo# no3bl dX,
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sxBUBaleHTHON no3bl dH, 3ddexTnsHON no3bl dE) 3a uHTEpBan BpemeHu dt
3TOMY UHTEPBATY
* _da )’(_dX * _dH * dE
dt a B B
EAuHALB MOIHOCTH AO3 — YaCTHBIE OT JENeHHs eIUHMIL] TTOTNOWEHHON 10-
35l (9KCMO3HLIMOHHON 0361, 3KBUBAJIEHTHOH H03bI, 3Q(HEKTHBHON JO3BI) HIH UX
KpPAaTHBIX WJIM JONBHBIX €JMHHIl HA COOTBETCTBYIOIIYIO €IUHHIY BpemeHnu. Ha-
npumep, I'p/c, Ml p/u, MxP/4, Mk3B/4.

8.4. Buosornyeckoe AeiicTBHEe HORHM3UPYIOHMX H3JIyUeHHIH

Honusupyrolee H3ny4yeHUe BbI3bIBACT B OpraHU3Me 4esioBeka Henodky o6-
pPaTUMBIX U HeOoOpaTUMbBIX H3MeHeHnH [4]. [IycKOBBIM MeXaHU3IMOM BO3IEHCT-
BUSI SIBIIAIOTCS IIPOLIECCH HOHU3AUUK U BO30YKACHNS aTOMOB M MOJIEKYIl B TKa-
HaX. Yem Gonbllie IPOUCXOAUT B BEILECTBE aKTOB HOHMU3ALMH IO BO3AEHCTBH-
€M H3TydeHHs, TeM OoJblie Ouonorudeckuit agpdexr. MoHn3auus »HUBOH TKaHH
IIPUBOAMT K Pa3sphIBYy MOJIEKYJISIPHBIX CBSI3€H U M3MEHEHHIO XHMHUECKOH cTpyK-
TYPBl PA3NUYHBIX COSAMHEHHH. MI3MEHEeHNA B XUMUUYECKOM COCTaBE 3HAYMTENb-
HOTO HHC/a MOJEKYJ NPUBOAAT K rubeny knerok. CyluecTBEHHYIO ponb B (Gop-
MHUPOBaHUM OHONOrHHEeCKHX 3()(HEeKTOB UIParOT pagUallHOHHO-XUMUYECKHe U3-
MEHEeHHs, 00yCIOBIEHHEIe IPOAYKTAMH PagHONTH3a BOALI.

[Tox BAMAHUEM H3IIyUYeHUH B )KUBOH TKaHM IIPOUCXONUT pacluerieHHe BOIbI
Ha aToMapHbIit Bogopox H' u ruapokcunsayio rpynny OH™, koTopsle, o6ragas
BBICOKOH XHMHYECKOH aKTHBHOCTBHIO, BCTYNAIOT B XHMHYECKHE peaklMH ¢ MO-
nekynamu 6enka, GepMEeHTOB U JPYTHX 3JeMEeHTOB GHOJOTHUecKO# TKaHU, YTO
IIPUBOAUT K HApYLIEHUIO OHOXHMHYECKUX MPOLIECCOB B opraHusMe. B pesyinb-
TaTe HapylualoTcd OOMeHHbBlE IMPOLECCH], 3aMeUIseTcsl U IIpeKpallaeTcss pocT
TKaHel, BO3HMKAIOT HOBBlE XMMHUYECKUE COCAUHEHHS], HE CBOMCTBEHHBIE opra-
HU3MY. DTO NPUBOJAUT K HAPYIIEHMIO JESTENbHOCTH OTAENbHBIX GYHKUMH 1 Le-
JBIX CHCTEM OopraHusMa [5].

WuayuupoBaHHble cBo6oAHbIMU paaukanaMu H v OH XUMHdecKe peak-
I[UM Pa3BMBAIOTCS ¢ OONBLIMM BBIXOJOM, BOBJEKasl B [IPOLECC COTHU M THICSIYM
MOJIEKYJI, He 3aJeHCTBOBAaHHBIX U3NyueHHeM. B aToM coctouT cnieunduika neii-
CTBHUS MOHU3UPYIOIIET0 H3MyHeHHs Ha Ouonoruyeckue o0beKTh. DPPeKTh pas-
BHBAIOTCSl B TEHUEHHE PaslIHYHBIX MPOMEXYTKOB BPEMEHHM: OT HECKOJNBKHX Ce-
KyBJ 0O MHOTHX 4acoB, JHeH, JIeT.

HoHusupyrolee U3mydenye py BO3JeHCTBUN Ha OPTaHU3M YelOBeKa MOXeT
BBI3BATh /(Ba BUAA 3D (PEKTOB:

e cmoxacmuyeckue — BpelHble OHonormdeckue 3heKTrl, He UMeIoLHe J0-
30BOr0 [10pOra BO3HMKHOBEHHS, BEPOSTHOCTh MX BO3HMKHOBEHMs IIPOMNOPLIHO-
HajlbHa JI03€, & TSPKECTh IPOSBIEHUS HE 3aBHUCHUT OT J03B! (3JIOKaueCTBEHHBIE
OIYXOJIH, IEAKO3b1, HacleACTBeHHbIE OONE3HN);
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® JemepMuHUpo8aHHble — KIIMHHYECKHU BBISBIIiEMbIe (P PeKThi, B OTHOUICHUH
KOTOPBIX IPEeANoaraercs CyllecTBOBaHUE IIOpOra, HIDKe KOTOporo 3¢ ekt or-
CYTCTBYET, a BhIllle — TsKecTh (hdeKTa 3aBUCUT OT 10361 (JIydyeBas OONE3Hb, JUC-
TpodHUIECKHE TIOBPEXACHUS TKaHEH, KOCMETHYECKHE MOBPEXKICHHUS KOXH, Ha-
pYLIEHHE BOCTIPOU3BOAUTENBHON OYHKIMH H T.I1.).

Pa3nu4aroT yeThIpe CTEIIEHH OCTPOH JIyueBoi Oone3Hu:

e ]-5 — nerkas cTeneHb — HACTynaeT Npu Ao3ax 1-2 I'p, nposBisieTcs B BUAE
cnabocTH, TONOBOKPYKEHUH, HapyllIeHHH CHa ¥ anneTUTa, N3MEHEHHH B cocTaBe
KpOBH (yMepeHHas JIeHKOIeHHUs — yMEHBLICHHEe Yucia JEHKOLHUTOB), CMepTelb-
HBIE HCXOLBI OTCYTCTBYIOT;

e Jl-g — cpenHss cTelleHb — HAacTynaeT Npy Ao3ax 2—4 ['p, cuMnToMamu siB-
JISFOTCS. TOLHOTA, pBOTA B NIEPBBIE CYTKHU Nocne oOny4enus, nefikonexus, B 20 %
CIly4aeB BO3MOXKEH CMEpTENbHBIA HCX0 uepe3 2—6 Heelb nocie O0XydeHu s,

e [II-5 — Tsxenas cTeleHb — HacTynaeT Npy fo3ax 4—6 I'p, cHUMIITOMaMu sB-
JISFOTCSL TOLIHOTA, PBOTA, JEHKOMEHUS, MOAKOKHBIE KPOBOUIIHSIHMS, U3bsI3BIIE-
Hus, B 50 % cinydyaeB BO3MOXXEH CMEpTENBHBIM MCXON B TEUEHHE MeCsLa rocie
00TydeHus;

e [V-g — kpaifHe TshKeJlast CTENIEHb — HacTynaeT NpH no3ax 6osee 6 I'p, cum-
IITOMBI: pBOTA Yepe3 1—2 daca rocne oOIydeHHUs, TOYTH NOJHOCTBIO HCUE3atoT
JEHKONHUTE] B KPOBH, NOAKOXHBIE KPOBOU3NMAHNSA, H3bSI3BICHNA, KPOBaBbIi I10-
Hoc, B 100 % cnyuyaeB HacTynaeT cMepTh OT MHGEKUWOHHBIX 3a00JIeBaHUH HITH
KPOBOM3NMSIHUHA.

HwxHUI ypOBEHBb pa3BUTHS JIETKOH (POPMEI TydeBoil O0Ne3HM BOZHUKAET IPH
Zo3e o0JTyueH s, SKBUBAJICHTHOH NpuOnu3nuTensHo 1 3B; Tspkenas (opma nyde-
BOIi OoJIe3HH, NIPH KOTOpPOH MorubaeT MoJoBUHA BeeX OONYUYeHHBIX, HACTymaeT
npu mose obmyuyeHus, sKBUBaeHTHOH 4,5 3B. 100 %-HbIil cMepTeNnbHBIH Hcxon
JIy4eBOH GONIE3HU COOTBETCTBYET A03¢ OOy YCHMS, IKBHBAICHTHOMH 5,5...7,0 3B.

CreneHp BO3AECHCTBIA HOHU3HPYIOLLETO M3/yUeHHs 3aBHCHT OT TOTO, SIBIIAET-
cs 11 O0JTyYeHHe BHELIHUM HJIM BHYTPEHHUM. BHyTpeHHee o0irydeHHe ocyllecT-
BISIETCST PaJMOaKTUBHBIMH BeILECTBAaMH, MOMNABIIUMH BHYTPh OpraHM3Ma uepe3
JIbIXaTeNbHbIE OPTaHbl, XKEIIyAOYHO-KUILIEUHbIH TPAKT WU yepe3 KOXKHble IIOKPO-
BEl. BHyTpeHHee o0mydeHHE opraHusMa JIHTICS IO TeX IOp, NoKa paguoaKTHB-
HOE BEILlECTBO HE paclaJeTcs WM He OyAeT BLIBEICHO U3 OpraHu3Ma B pe3yJbTa-
Te TIPOECCOB PHU3HONIOTHHECKOro OOMeHa; OHO OTIACHO TEM, YTO BBI3BIBAET JIJIV-
TEIBHO HE3AXKHMBAIOLME 3Bl PA3IMYHbLIX OPIaHOB M 31J0Ka4€CTBEHHBIE OITyXOJH.

8.5. HopmupoBaHHue Bo3AeiicTBHS HOHUZHPYIOHUX H3JTYYeHHU I

OCHOBHBIM HOPMaTHBHBIM JOKYMEHTOM, PErIaMeHTHPYIOILMM YPOBHHU BO3-
HeHCTBUA HMOHM3UPYIOIIMX H3nydeHUM# B Poccuiickoil PenepanuH, sBASIOTCA
CaunlluH 2.6.1.2523-09. HopmMsl paguariosHol 6e3onacHoctH (HPE-99/2009),
YTBEpXJIEHHbIE IIOCTaHOBJEHHEeM [ JIaBHOrO TIOCYJapCTBEHHOI'O CaHHMTApHOIO
Bpaua Poccuiickoit ®enepanuu ot 7 urons 2009 roga Ne 47 [1].
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HopMe! paciipocTpaHgIoTCs Ha BO3AeHcTBHE HOHU3UPYIOLIETO U3JIyUeHUS Ha
YeloBeKa B YCJIOBMSIX HOPMalbHOM 3KCIUIyaTallMM TEXHOTE€HHBIX MCTOYHHKOB
U3IyYeHHUs, B pe3yNbTaTe paavallMOHHOM aBapHH, OT NMPHUPOJHBIX MCTOHYHHUKOB
H3NYYEHHUS U [TPH MENULIHHCKOM M3y YeHIH.

Jns orpaHHYeHNs] TEXHOTEHHOTO 00y4YeHHs] B HOPMATBHBIX YCIOBUSIX 3KC-
IUTyaTaluyd TEXHOTEHHBIX MCTOYHMKOB u3nyueHuss HPB-99/2009 yctanaBnuBa-
OT CIENYIOILHE KaTerOpHy 00y YaeMBbIX JIHII:

® [EepCOHAN — JIMA, paboTarONIUE C TEXHOTEHHBIMH MCTOYHWKAMM H3ITyYeHUs
(rpynna A) MM HaXOZsLUMECs MO YCIOBUAM padoThl B cdepe MX BO3ACHCTBHS
(rpynna B);

e BCe HacelleHMe, BKIIOHYAs UL M3 NepcoHana, BHe chepsl U YCIOBHA MX
[IPOM3BOACTBEHHOH JEATEIBHOCTH.

Jns xateropuii o0JlyyaeMbIX JHL yCTaHABIHBAIOTCS NBa Kiacca HOPMAaTH-
BOB!

1) ocnoensie npedenst 003 (I1/]), npuseneHusle B TabN. 8.2;

2) donycmumeie ypoaHu MOHOGAKTOPHOrO BO3AeHCTBUS (AJIsI OQHOTO pa-
JMOHYKIUJA, NYTH ITOCTYIUIEHUS HWIM OOHOTO BHAA BHEUIHEro o0nydeHus), AB-
JSIOIHECs IPOU3BOAHBIMU OT OCHOBHBIX IIPEAENIOB JO3: NpeIeNbl FONOBOTO I10-
crymienuss (II'TI), nomycTumble cpemHerofoBsle OOBEMHBIE AaKTHBHOCTH
(AOA), nonycTuMble CpeIHET0IOBhIe yAenbHble akTHBHOCTH (AY A) u 1p.;

Mx 3HaueHUs NOJDKHBl YYUTHIBATH JOCTUTHYTHIH B OpraHHU3alldid YpPOBEHbL
pasualoHHOH 0e30IacHOCTH M OBecreynBaTh yCJIOBUS, NPU KOTOPBIX paxua-
[IHOHHOE BO3ZeHCTBHE OyIEeT HIDKE JONYCTUMOrO.

Tabnuua 8.2
OcHoBHbIE Npeessl 103
HopMmupyemeie Ilpenens! no3 ‘
BENUYUHBI [Tepconau (rpynmna A) Haceneuue \
20 M3B B rox B cpenHeM 32 | 1 M3B B TOJ B cpeHEM
Dpdexcrunias JMoOBle MoCIeNOBaTENBHBIE | 32 MOOBIE MOCHEN0BA-
5 net, Ho He Gomnee 50 M3B TENBHBIE 5 JIET, HO HE
Jao3a
B rox fonee 5 M3B
B roj
DKBUBAIEHTHAs
Jlo3a 3a rox;:
B XpycCTajluKe Ijiasa 150 m3B 15 m3B
B KOXe 500 M3B 50 m3B
B KHCTSIX H CTOIlax 500 m3B 50 m38

OcHOBHEIE npenensl 103 06J'[y'-leHI/IH He BKJIIOYAXOT B cebs A03BbI OT NIPHUPOI-
HOI'o 1 MEAMIITHUHCKOI'O o6nyqe1-m,q, a TaroKe 03Bl BCJICACTBUE pagudalMOHHBIX
aBamex. Ha sTu Buas! 06y‘IeHPISI yCTaHaBJIHBAXOTCA CIICHAIbHBIE OTpaHUYeHUA.
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OcHoBHBIE NPEAENBI A03, KaK U BCe OCTaIbHBIE HOMYCTHUMBIE YPOBHU BO3AEH-
CTBUSI NlepcoHana rpynsl b, paBusl 1/4 3HaueHUH A8 epcoHana rpynisl A.

OddexTuBHas [03a AN epCOHaNa He JOJKHA MPEeBBINIATE 32 MEPHOI TPY-
nosoit nestensHocTH (50 set) — 1000 M3B, a ANs HAcENeHUs 32 NEPHOM KU3HU
(70 net) — 70 M3B.

CymMa 3¢ ¢deKTHBHOH 03Bl BHEINHEro oONydYeHMs!, NONy4eHHOH 3a KaieH-
apHbIf rof, U oxxupaeMol 3¢ GeKTHBHOMN 103bI BHYTPEHHErO 00Iy4deHus, o0y-
CJIOBJICHHOH MOCTYIUIEHHEM B OpraHM3M PafUOHYKIHAOB 3a 3TOT Xe IoJ, He
JTOJHKHA NIPEeBHIIATh MPENEIoB 103, IPUBEASHHBIX B Tabn. 8.2.

Jls1 >xeHUWH, B Bo3pacTte Ao 45 neT, paboTalomdx ¢ HCTOUHMKaMH H3Tyde-
HUS, BBOASTCS [OIOJHUTENbHbIE OTpaHMYEeHUs: SKBUBaJIGHTHas A03a Ha No-
BEPXHOCTH HMXHeH yacTu obaacTy XKHUBOTa He JOJKHA NpeBblarsk | M3B B Me-
CAll, 2 MOCTYINIEHUE PaJUOHYKIIHMAOB B OPraHi3M 3a I'0Jl He AOJKHO ObITh Oolee
1/20 npenena roqoBOro MOCTYIUIEHHS Ui [IepcoHana.

JIs cTyneHTOB 1 ydalmxcs craplie 16 JneT, npoXoasiiiuX npopeccuoHalb-
Hoe o0yueHHe C MCIONb30BaHMEM HCTOYHHMKOB H3JIYyUYEHHsI, FOJIOBbIE H03bI HE
JIOJKHBI [TPEBHIIATEL 3HAUEHHH, YCTAaHOBIIGHHBIX 1S IlepcoHana rpynns! b.

ILranupyemoe oOMydyeHHEe INepcoHana IpyNnbl A BbIIE YCTAHOBJIEHHBIX
Opefenos 03 MPH JUKBUIAIUH WIH INPEeJOTBPAlIeHUH aBapHU MOXET ObITb
pa3pelleHo TOJIBKO B Coy4yae HeOOXOAUMOCTH caceHus moaei 1 (Win) npenot-
BpallleHHs uX o0ay4deHus. [lnaHupyemMoe NoBellLeHHOE 06nyUeHHe DOy CKAeTCs
Iuis My>x9uH ctapuie 30 JeT NUIIEL IpU X H0OPOBOIBHOM MUCHMEHHOM COrJa-
cuu nociie THPOPMUPOBaHUS O BO3MOXHBIX A03aX O0JIydeHHs U pUCKe JUIsl 310-
POBBSL.

INnanupyeMoe NoBBIIIEHHOE oOyydeHue B ad¢exTiHBHOH no3e 1o 100 M38 B
roJ JOIyCcKaeTcs C paspellleHus TeppHTOPHANIBHEIX OpraHoB ["occananugHanzo-
pa, a 1o 200 M3B B ros — TONBKO C pa3pelleHus degepansHoro oprasa I'occan-
3MUAHAA30pA.

Jluna, moxBepriivecs oOJyHeHHIO B 3(QQEKTHBHOM x03€e, IpeBBIlIArOLIEH
100 M3B B TeyeHUe rona, NpH AanpHeHIIeH paboTe HE AOJKHBI NOABEPraThCs
00myyeHuto B go3e cppiure 20 M3B B rof.

O6nyuenne 3¢ bdexkTHBHON go30H cBblte 200 M3B B TedeHUE roja NOJKHO
paccMaTpuBaThCs Kak IIOTEHIHAIBHO olacHoe. JIMua, NoaBepruivecs TakoMy
00IyYeHHIO, JODKHB! HEMEATEHHO BBIBOAUTLCS U3 30HBI O0JyYeHUs W Harpas-
NATBCA HA MEAMIMHCKOE 00CaeOBaHME.

B npou3BOACTBEHHEBIX YCIOBUSAX (JI00BIE NPOQECcCHH U IPOU3BOJACTBA) 3h-
¢exTuBHAs H03a OONy4YeHHs NPUPOJHBIMU HMCTOMHHUKAMH H3TYy4YEHHMs BCEX pa-
GOTHHKOB, BK/IIOUAs epcoHall, He JOKHA IIPeBHIIAaTh 5 M3B B O,

Ilpu npoBefeHUH NPOGMIAKTUHECKHX MEAWLIMHCKMX PEHTIEHOIOTUYECKUX
HCCIeOBaHUI ¥ Hay4dHBIX HCCIEAOBaHUM NPaKTHYECKH 3[0POBLIX JIHL roJ0Bas
a¢dexTHBHAsA 1032 00IyYESHUs 3THX JIMII He TOJDKHA NpeBhilIaTh 1 M3B.
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8.6. Ob6ecneyeHue Ge30MACHOCTH NPH paGoTe ¢ HCTOYHUKAMH
HOHHM3HPYIOLIKX H3JTY4eHHIH

Obecnedyenue 6€30NaCHOCTH MIpH paboTe ¢ MCTOYHHKAMH HOHW3UPYIOLINX
uanydeHui pernmameHtupyercss CIT 2.6.1.799-99. Nonusupyrouiee H3NydeHHeE,
panuanoHHas 6esonacHocTs. OCHOBHBIE NIpaBUia o0eceyeHns paaialoHHO}
6esonacaocty (OCIIOPE-99), yTepxcaeHHble [ NaBHBIM TOCYyAapCTBEHHBIM
BpadoM Poccuiickoii Peaepannu 27 nexabps 1999 r [6].

Bee paboTtsl ¢ HCTOYHHKAMH HOHU3HPYIOLIUX U3TYUEHUH caHuTapHble pa-
BHJIA [TOJApa3JessiIoT Ha JIBa BUJA: Ha paboTy C 3aKPBHITBIMU HCTOUHHUKAMH H3JTY-
YeHUH M ycTpoHcTBaMH, F'eHepUpYIOIMMI HOHU3UpYIollee H3lyyeHue, i pabo-
TY C OTKPBITBIMU HCTOYHHKAMH U3ITydYeHHH (paJlOaKTUBHBIMY BEILIECTBAMM).

3akpoimetii ucmoyHUK U3NYYEHUA — ICTOUHHK U3Ty4YeHHs, yCTPORCTBO KO-
TOPOTO HCKJIIOYAET IOCTYIUIEHHE COAEPXKALIUXCS B HEM PaAHOHYKIMIOB B OK-
PYXaIOILYIO cpelly B YCJIOBUSIX NPUMEHEHUS M M3HOCA, HA KOTOphIe OH PACCHM-
TaH.

OmKpeImelii UCMOYHUK U3IYYEeHUA — UCTOYHUK H3ITYYEHWs, TIPU UCIIOJb-
30BaHMHM KOTOPOrO BO3MOXXHO ITOCTYIIJIEHWE COAEPIKALUMXCS B HEM paJUOHYK-
THI0B B OKPYKAIOLIYIO CPENY.

I'maBHO#H OMacHOCTBIO 3aKPBITHIX HCTOYHHKOB HOHUZHPYIOLIMX H3JY4eHUR
SIBNAETCS 8HewHee obay+eHue, OTIpeHeNsieMoe BUIOM U3JydEeHUs, aKTHBHOCTHIO
HCTOYHHKA, TUIOTHOCTBHIO ITOTOKA HU3IyHEHHS WM CO30aBaeMoM UM [030# obnyue-
HHS.

3amuTa OT BHEIIHEro obJydeHHUs Ipe/lycMaTpUBaeT pa3paboTKy TakhuX Me-
TOZOB, KOTOpbIe OBl CHHIKAIM 103y BHELIHEro 00IyUyeHus 10 MpeaeibHO JOMyC-
THMBIX 3HaYE€HHH.

OcHOBHBIE METOABl obecrnedeHus palHaldOHHOH 0e30MacHOCTH NpU MpH-
MEHEHUH 3aKPBITHIX HCTOYHUKOB:

® 3qyuMa KOMUuecmeom — yMEHbBIIEHHe MOIIHOCTH HCTOYHHMKA OO MUHH-
MaJIbHOH BEJIMYMHBL, T.€. IIPOBEIeHME paboT ¢ MUHUMAIBHEIM KOJHYECTBOM pa-
JIMOaKTUBHBIX BellecTB. Ha mpakTHke NpHMEHEHHe 3TOr0 MEeTO/Aa 3aIMTHI Or-
paHUYeHo, TaK Kak TpeOOBaHUs TEXHONOTHYECKOro IpoLecca 4acTo He I03BO-
JISIOT COKPATHTH KOTHYECTBO PaJHOaKTHBHOIO BEILIECTBA B HCTOUHUKE;

® 3quuma épemenem — COKpallleHHe BpeMeHH paboThl ¢ NCTOUHUKOM H3IY-
YEHHUS, YTO MO3BOJISET YMEHBIIUTh 1036l O0yUeHHMs [IepcoHana;

® 3qUumMa paccmosHuem — YBENHUECHHE PAacCTOSHUS OT MCTOMHHKA [0 pa-
GoTtaromux: yeM OOJibllle PaccTOSHHE OT HUCTOYHMKA, TeM OOJIbIle IIPOLECCOB
B3aMMO/IENCTBUSA C ATOMaMH U MOJIEKYJIaMH, YTO B KOHEYHOM HUTOTe IIPUBOJMUT K
CHUXXEHMUIO 10351 OONTyUeHHUS;

® zqwuma 3Kpanamu — SKpaHUPOBaHHE MCTOYHHUKOB M3ITY4YeHHS MaTepua-
JlaMu, [OTJIOLIAIOIIMME UOHU3UPYIOIIlee H3TydeHHe — 3TO Haubonee 3¢ dexTus-
HbIA cnoco® 3ammThl OT U3Ny4YeHuil. B 3aBHCMMOCTH OT BUAa U3NydeHUH s
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M3TOTOBIICHUS 9KPaHOB NPUMEHSIOT Pa3IMYHbIE MaTepHallbl, @ MX TOJLIMHA OIl-
penensercs MOLIHOCTRIO U3JIydeHus [5].

Jly4ymumuy skpaHaMy sl 3alIUTEL OT POTOHHOIO U3NYYEHHUS SBISIOTCS Ma-
TepHansl ¢ OOMBIINM aTOMHBIM HOMEPOM, HanpuMep cBUHel. bosee aelieBble
9KpaHbl HW3TOTABIVBAIOT U3 NPOCBHHIIOBAHHOLO CTEKJA, Xejeza, OETOHA HIM
xenezoberona. Jns 3alUTEl OT P-H3NyYeHHs NPUMEHSIOT 3alliUTHbIE KOHCT-
PYKLIMHM U3 MIEKCUriaca, alrtoMIHUS WM cTekna. Jns 3ammThl OT HeHTPOHHOro
U3IIy4eHHs ODBIYHO HCIIONB3YOT BOAY MJIM NONMATHIEH. [lepeiBUXHbIE S3KPaHBbl
JUTSL 3aIIMTHI OT O-M3TTyd4eHMH yCTpauBaroTCd U3 OOBIYHOTO MJIH OPraHu4YecKOro
CTEKJIa TOJIIMHOH HECKOJNBKO MUJUTUMETPOB.

3aluTa OT OTKPBITHIX HCTOYHUKOB HOHW3UPYIOLIMX W3NYyYeHU npenycMar-
PHBAET KaK 3allUTy OT BHEWHEro oONyyeHWs, TaK W 3allUTy IepcoHasa OT
BHYTPEHHETO OONyUeHMs, CBA3aHHOIO C BO3MOXHBIM IPOHUKHOBEHUEM PAfHO-
aKTHBHBIX BELIECTB B OPraHMU3M UYepe3 OpraHbl JAbIXaHUs, NTHINEBAPEHMUS HIIH Ye-
pe3 koxxy. Crioco0BI 3aIMThI TepcoHana Npu paboTe ¢ OTKPBITHIMUA UCTOMHMKA-
MM CJIEAYIOLIHE:

® HCHONB30BaHHE NPHHIMIIOB 3alUTHl, IPUMEHSEMbIX NpH pabore C 3a-
KpPBITBIMH HCTOYHHUKAMH,

e TrepMeTH3alHd NPOH3BOACTBEHHOIO OOOPYNOBAHHUA C LENBIO H30JALUU
IIPOLIECCOB, KOTOPBIE MOTYT SIBUTHCS HCTOYHHKAMM [IOCTYIIEHHS PalHOAKTHUB-
HBIX BEIIECTB BO BHELIHIOIO CPENIy.

Taoxe 3amuTa OT BO3ACHCTBUA MOHUUPYIOLIMX H3TYUYESHHH MOXET OCyIle-
CTBISITBCSL C NOMOILBIO PA3NMYHBIX XUMHYECKHUX CPENCTB, BBOAUMBIX B opra-
HHU3M JI0 HUIM BO BpeMsl JeHCTBUS MOHU3UPYIOLMX M3JTYYEHUH H HaNpaBiIeHHEIX
Ha MOBBILIEHHE YCTOHYMBOCTH 00MyUYaeMBbIX K AeHCTBUIO paguauvu. Takue cre-
nubuyecKre paido3allUTHEIE CPEACTBA HA3bIBAIOTCA PaiHonpoTekTopel. B oc-
HOBE IPOTHUBOIYHYEBOrOo ACHCTBHA 3TUX COSAMHEHUH JIEXKUT CIIOCOOHOCTH Mpe-
AyNpeXaaTh U3MEHEHUS B PaJUOYyBCTBUTENBHBIX OpraHax M TKaHSX, cOXpa-
HATH CIIOCOOHOCTH YacTH KIETOK K pa3sMHOXeHHUro. I1oa ¥x BAHWAHHEM B KPOBE-
TBOPHBIX OpraHax M KUIICYHUKe ocladeBaloT HeKkpoOuoTuyeckue (MIpUBOASLIIE
K TMOeNny KJIETKH) IPOLEeCcChl, YMEHBIIAETCS YHUCIO KIETOK C XPOMOCOMHBIMH
nepecTpoiikaMu, MPOUCXOOUT Oosiee OBICTPOE BOCCTAHOBIEHHE MUTOTHHECKOH
aKTUBHOCTU (CIMOCOOHOCTH K JENEHUI0). DTO MOXeET OBIThH CBI3aHO C BMella-
TEJILCTBOM PaJUOINPOTEKTOPOB B IIEPBUYHBIE (UZMKO-XHMHYECKUE MPOLECCHI
Jy4EBOTO NOPAXEHUS, a TAIOKE C U3MEHEHHEM XOJa Ty4eBOHd peakuuu Ha donee
MMO3AHUX 3Tanax

Meponpusmus naanupogounozo xapaxkmepa. IlnaHupoBKka mNoOMelIeHHH
npeAnonaraeT MakCHMalbHYIO U30JSLMI0 paboT ¢ paJHoakTUBHBIMU BellleCTBa-
MH OT APYTUX NOMELIeHUH U y4acTKOB, UMEIOIUX UHOE (QYHKIMOHAJIBLHOE Ha-
3gadenye. Ilomemmenus st pabot I-ro kiacca JOMKHBI pa3MellaThCsi B OTAEIb-
HBIX 30aHMSIX MIIHA M30JJMPOBAHHOH 4acTH 3JaHUH, MUMEIOLUeH OTHAENBbHBIA BXOL.
IMomewenus aas pabot Il-ro kinacca JOJKHBI pa3MeInaThesi U30JUPOBAHHO OT
ApYryx nomeineHu#; padotsr I1I-ro kmacca MOTYT NPOBOAUTHCS B OTACIBHBIX
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[MOMELIEHHAX, COOTBETCTBYIOIHUX TPeOOBAHMIM, NPEABSBISEMBIM K XUMHUe-
CKUM JabopaTopusaM.

Hcnonvszosanue cpedeme unousudyanvHou sauumsr nepconana (puc. 8.1).
ITpu pabotax [-ro knmacca u oTaenbHbIX padoTtax II-ro knacca paboTHHKK obec-
[IEMHMBAOTCS KOMOMHE30HaMU HMJIM KOCTIOMaMmM, TallouKaMH, crendenseM, Hoc-
Kam¥y, Jierko#t oOyBBIO MIH OOTHHKAMH, MepYaTKaMy, OYMa>KHBIMH IIOJIOTEHIUA-
MH 4 HOCOBBIMH IJIATKAMH Pa30BOr0 NOJb30BAHMS, a TAKXKE CPEACTBAMH 3allH-
TBl OPraHoB AbIXaHHUA; NpH padorax II-ro u Ill-ro knacca paGoTHukK cHaGxa-
IOTCSL XalaTaMy, TallouKaMy, JIeTKOH oOyBBIO ¥ NIpK HEOOXONUMOCTH CPEACTBa-
MH 3aL0UTHl OPraHoB AbIXaHHUs (GMUIBTPYIOLUMMH MM U30NUPYIOLIUMH pecIid-
paTopamu).

Puc. 8.1. CpenctBa HHANBHAYANBHON 3aIUTEL
OT UOHHBHUPYIOLLUX U3TYydeHui

Buinonnenue npasun nuunou euzuenvr. ITH TipaBU/a [peayCMaTpHBAIOT
JHYHOCTHBIE TPeOOBaHMA K PabOTAIOIIHM C UCTOYHHKAMH HOHH3HPYIOIIMX H3-
Ny4YeHHH: 3anpellleHHe KypeHHs B paboueil 30He, TIaTenpHas O4MUCTKa (Aes3ax-
TUBALMSI) KOXHBIX ITOKPOBOB IIOCII€ OKOHYaHHsS paboThl, IPOBEASHHUE HO3HMET-
PHYECKOTO KOHTPOJISL 3arpsi3HEHHOH CIIeNOAekKABl, CIelo0yBU U KOXHBIX [10-
KpoBOB. Bce 3Tu Mephl NpeanonararoT HCKIFOYEHHE BO3MOXXHOCTH NPOHUKHO-
BEHUs palOaKTUBHBIX BELUECTB BHYTPb OPraHU3Ma.

8.7. PaainauuoHHbIH KOHTPOJIb

PanualoHHEIT KOHTPONE SIBJISIETCS BaXKHelmeil gactero obecrieyenus pa-
JUaUKOHHOM 6ezonacHocTH. OH UMeeT Lebio oNpelesieHHue cTeneHH cobmrone-
HUSl DPUHLIMIIOB paJUallHOHHON 6e3011acHOCTH U TpebOoBaHMEH HOPMATHBOB.

PaguaunoHHOMY KOHTPOIIIO OJNEXaT:
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® pagvallMOHHBlE XapaKTePHCTHKH HCTOYHHUKOB H3J1y4YeHHs, BLIOPOCOB B
atMocdepy, XUIAKHUX U TBEPABIX PaJHOAKTUBHEIX OTXOI0B;

e paavanuoHHble (PAKTOPBI, CO3/1aBaeMBble TEXHOIOTMYECKUM I1POLIECCOM Ha
pabounx MecTax H B OKpYJKaloLIEeH cpene;

e pagvauMioHHbIe (PaKTOPH! Ha 3arpsA3HEHHBIX TePPUTOPHAX H B 3MaHMIX €
MOBBILLIEHHBIM YPOBHEM IIPUPOHOI0 001y YEHHUS;

® ypOBHM OOJYUYEHHs IepCOHANa M HACelIeHHs OT BCEX HCTOYHHKOB U3Iy-
YeHHsI, Ha KOTOpble pacnpocTpanseTcs AeicTBUe HacTosux Hopm.

OCHOBHBIMH KOHTPO/IMPYEMBIMU NapaMeTpaMH ABNAIOTCH:

e ropoBas 3¢ dexTUBHas U SKBUBACHTHAs N03bl (cM. Tabm. 3.1);

® [IOCTYIUICHHE PaJAVOHYKIWAOB B OPraHU3M U UX COACP)KaHHE B OPTaHU3-
Me I OLEeHKH F'OAOBOIO NOCTYIUJICHMS;

e o0beMHas WM yIelbHas aKTUBHOCTH PajMOHYKIWAOB B BO3AyXeE, BOJE,
MHIUEBBIX IPOAYKTaX, CTPOMUTENBHBIX MaTepHanax u Ap.;

® paJIUOaKTHUBHOE 3arpsA3HEHHE KOKHBIX IIOKPOBOB, ONEXIbI, 00yBH, pabo-
YHUX OBEPXHOCTEH;

® 1032 H MOILHOCTB O3Bl BHEIIHETO 00NyUYeHus;

e IUIOTHOCTH MOTOKA YacTUIl U (POTOHOB.

[Ip# nTaHAPOBAHUM U IPOBEJEHUU MEPONPHUATHH N0 0becredeHuIo pagua-
LHOHHOH 0e30I1aCHOCTH, NMPHUHATHH pelleHud B obnacTu obecrniedenus pamua-
UMOHHOW Oe3omacHOCTH, aHanuze 3((HeKTHBHOCTH YyKa3aHHBIX MEPONPUATHH
opraHamMHd rocyIapCTBEHHOH BJIacTH, OpraHaMH MECTHOI'0 CaMOyIpaBlAeHHs, a
TaKXKe OpraHU3aLMsIMU, OCYIUECTBISIOUWNMEU ACATETFHOCTh C HUCIONBE30BAHHEM
HUCTOYHHKOB HOHHM3HPYIOIIEro M3Jy4YeHHSs, TIPOBOJHTCS OLIeHKAa pagualliOHHOH
0€30MacHOCTH I10 CIIeAYIOIIHM OCHOBHBIM ITOKA3aTessIM:

® XapaxkTepHCTHKA PaAHOaKTHUBHOIO 3aTPA3HEHMS OKPYKaroleH cpensl;

e apanu3 obecnedeHuss MEPONPUATUH IO pagHallMOHHON 6e30MacHOCTH U
BBIMIOJTHEHUS HOPM, IIpaBWil M THTHEHUYECKHX HOPMAaTHBOB B 00JIaCTH pagualiy-
OHHOH 0e30ITacHOCTH;

® BEPOSITHOCTH PaJUallMOHHBIX aBapUil 1 UX MacIITad;

® CTereHb FOTOBHOCTU K 3(Q(eKTUBHOH NUKBHAALMY paJHAallMOHHBIX aBa-
pYA U UX NOCIEACTBUI;

® aHaNU3 N03 OOIYUEeHHSs, NTOITyUYaeMbIX OTOCIBHBIMYU IPYINaMHA HACEIeHUs
OT BCEX UCTOYHMKOB HOHH3UPYIOILEro H3TyYeHH s,

® YNCJIO JIMII, OABEPTLINXCS OOJIyYEHHIO BBILIE YCTAHOBJICHHBIX NPEIEIOB
03 00IydYeHus.

KonTpoabuble ponpoch! K riase 8

1. OxapakTepu3yHTe BUABI HOHU3UPYIOWIMX U3ITyYeHUH.
2. HazoBuTe THIBI B3auMOACHCTBUA (DOTOHOB C BEILIECTBOM.
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3. Yro sBNsieTCS KOHEYHBIM 3(h(DeKTOM B3aUMOAECHCTBUSA C BELIECTBOM pas-
JMYHBIX BUAOB HOHH3UPYIOIIETO U3ITyYeHUs?

4. YT0 XapaxKTepu3yeT aKTUBHOCTb PaAHOHY KiTHaa?

5. HazoBuTe enMHHULBI U3MEPEHHUs MOTJIOLIEHHON, 3KCIIO3ULIMOHHOMH, SKBH-
BaJICHTHOM J03 H3Jly4yeHUs?

6. Uro Takoe a¢dexTHBHas 1o3a?

7. Kakue 3¢ deKTbl MOTYT BBI3BATh B OPTaHMU3ME YEIOBEKa HOHH3UPYIOLIME U3-
ydeHusA?

8. Kakue KjiacChl HOPMAaTMBOB YCTAHORBIEHB! UL OrPAHMYEHHO-TEXHOIeHHOIo
obmyyeHus?

9. B 4yeM pa3sHMLA MEXAY 3aKPBITBIM KM OTKPBITBIM HUCTOYHHKAMU H3TyHe-
HUA?

10. HazoBuTe cr10cOOBI 3aIUTHl 4eJIOBEKA OT HOHU3UPYIOIUHUX U3NTYYCHUH.

bunb6anorpadpuyeckuii cnucok k riaase 8

1. Hopmel paguanumoHHo#t 6esomacdoct (HPB-99/2009): CaunlluH
2.6.1.2523-09.

2. Bynnakos, JI.A. PagnoakTuBHbIe BelllecTBa U yenosek / JI.A. Bynnakos. —
M.: Oueproaromusaar, 1990 — 160 c.

3. Be3onacHOCTh XH3HEACITENLHOCTH: yueb. mocobue Ajisi By30B — 2-€ H31L.,
nepepab. u gorm. / nox pex. upod. JLA. Mypasss.— M.: FOHUTU-JAHA, 2002.
—-431c.

4. be30nacHOCTb XH3HEAEATENBHOCTH: YUEOHUK JUTs BY30B — 8-€ U311, cTep. /
C.B.benos, A.B. Mnpuunkas, A.®. KospsikoB 1 np.; nox odw. pea. C.B. beno-
Ba.— M.: Briciu. k., 2008. — 616 c.

5. be3onacHOCTH JKH3HEHEATENBHOCTH. be30macHOCTh TEXHOJOTHUYECKUX
NPOLIECCOB M Npou3BoAcTB. OxpaHa Tpyna: y4eb. nocobue ans By30B / ILIL Ky-
xuH, B.JI. Jlarun, H.JI. TToHomapes u ap. — M.: Beicut. mik., 2001. — 319 ¢.

6. OcHOBHEBIE CaHUTapHble NIpaBuiia obecriedyeHus pagualMoOHHOH Gesonac-
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