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BBEJAEHHUE

Muporo33peHre uenoreka cknaasiraetcst K 20 — 25 rogam ero xu3ud. B muposoz-
3pEHWU HALLero COBPEMEHHUKA, B HallleM POCCUIICKOM MEHTaJMTETe eCcThb OAMH Mpo-
6en, Bcero OIMH, HO OH CYILECTBEHHO BIMAET HA Hally XXH3Hb, €€ KauecTBo, € ypo-
BeHb, ee BE3OITACHOCTD — 310 npeHeOpexeHue K CBOEMY 340pOBbIO, 00pa3sy >KHU3HH,
MUTAHUIO, MOBEACHNIO B IKCTPEMANTbHBIX CUTYAlMAX ¥ TaK Janee, TO eCTb KO BCEMY TO-
My, 4TO ofpeaesnseT NPOoNO/LKHTENBHOCTE Halllero ¢ Bamu, yutarens, npeObiBaHus HA
3TOH MHOrocTpajansHOH 3emne. MHorocTpadanbHoii M no Haueid ¢ Bamu BuHe.

VY Hac HeT TOlH KOMOCCaNbHOM TATH K KH3HH, KOTOPYIO Tak BENHMKOJIENHO MoKa3al
Jkex JIOHAOH B cBOoeM HeOOJNBILIOM, HO eMKOM pacckase «30B XH3HW». A novemy? Jla
NIOTOMY, 4TO B ILIKalie LIEHHOCTEH cOOCTBEHHas Halla 6e30MacHOCTb, XOT ¥ HAXOAWUTCA
Ha MepBOM MecTe, HO BO BTopoM lecaTke. M uro u3 atoro cnenyer?

A crenyer u3 3TOro0 TO, 4TO BBl COnpuUKacaeTech C MUPOBO33PEHYECKOR [IMCLHMI-
JIMHOM, JUCLMINWMHOMN, KOTOpas [O/MKHA 3aCTaBUTH 3afyMathcd 0 cebe, nrobumom, o
Hac, OKpY KAIOLIHX, 0 3eMIie Halllell MHOroCTpaaanbHOM.

B 3ToM HebonbwoM nmocodbuu 3anoxkensb! nviUb asbl BE3OITACHOCTH, Ho aBTO-
pBI CKPOMHO HAaJElTCH, YTO MojlydeHHble BamMu 3HaHuA 6yayTt mepBoii CTYNMEHBKON B
MHp NIpeKpacHo, 310poBoii, 6narononyuHoit u nonroi JXU3HU!

B n06psiit nyTs!



1. TEOPETUHYECKHE OCHOBbI BE3OITACHOCTH
KN3HEJAEATEJBHOCTH

1.1. Onpenenenne, uenn, 3aaa4n, 06LEKT ¥ NPEAMEThI H3YYeHHS HAYKH
«be30nacHoCTb XKH3HENEATETLHOCTHY

Ku3HeneaTeNnbHOCTL 4eNOBEKa HEPa3pbIBHO CBA3aHA C OKpyxatoulel ero cpenof
oburtanna. B npouecce xH3HeneATENBROCTH YEA0BEK H Cpea MOCTORKHO B3aHUMOJcCH-
CTBYIOT APYT C APYrOM, 00pa3ysi CUCTEMY «UeNOBEK — cpejla OOUTaHUA.

/KusnedeamensHocnis — 3TO TIOBCE/IHEBHA AEATENLHOCTb M OTABIX, CHOCOO cylie-
CTBOBaHMA Y€NOBEKA.

Cpeoa odumanus — okpyxaroulas 4enoBexa cpena, o0yc/oBreHHas B JaHHbIH MO-
MEHT COBOKYMHOCTLIO (hakTOpoB (PU3MUYECKHX, XMMHUECKHX, OMONOrHYECKNX, COLM-
aNlbHBIX), COCOOHBIX OKa3biBaTh NMPAMOE MY KOCBEHHOE, HEMEUIEHHOe MJH OTIasleH-
HOe BO3JEHCTBHUE HA IEATENIbHOCTD YEJI0BEKA, €ro 310pPOBbE H NOTOMCTBO.

OcHoBHas MOTHBALMS Ye/OBEKA B €ro B3aMMOJEHCTBUH CO cpenoil oOMTaHHA Ha-
nipaByieHa Ha pelieHNe, Kak MUHUMYM, JIByX OCHOBHBIX 3aJa4:

e obecrieyeHHe CBOMX NOTPeOHOCTeN B MULlE, BOAE M BO3AYXE;

® CO3[aHHe U UCMO/IB30BaHHE 3aILMTRI OT HEMATUBHBIX BO3AEHCTBHI cpenbl o6uTa-
HHUS.

B cucreme «yenoBek — cpena oOMTaHUA» MPOUCXOIUT HeNpepsiBHbIA 0OMEH NoTo-
KaM¥ BELISCTBA, JHEPruu U WHPOpMaLH, KOTOpble UMEKOT eciecmeerHyIo, MEXHO2eH-
HYI0, CBA3AHHYIO C [POW3BOACTBOM M MCMOJIb30BAaHHEM TEXHUKH WU TEXHOJIOTHH, U aH-
MpPONno2eHHYI0, BHIZBAHHYIO JEATENBHOCTBIO 4ei10Bexa, npupoay. OHH BO MHOTOM 3aBH-
cAT OT MaciuTaboB mpeodpa3zytowiedl NeATeNbHOCTH YesloBeKa U OT COCTOSAHHMSA Cpelbl
obutanus. TToTokM BellecTB, 3Hepruil ¥ UH(opmauuy onpenendoT XapaKTep B3aHMO-
NEeHCTBUA YeNloBeKa co cpenoil 0OUTaHuA, KOTOPBIH MOXKET ObITb TO3UTHBHBIM MU He-
FaTHBHBIM.

YenoBeK U OKPY»Kalollias ero cpeja rapMOHUYHO B3aUMOACHCTBYIOT U pa3BHBAIOTCA
JIHLES B KOMOPTHBIX YCIOBHSAX, KOrJa MOTOKH BELHECTBA, SHEPTHUH U MHPOPMALMH Ha-
XO/STCA B Mpejenax, 61aronpusTHO BOCMPUHAMAEMBIX 4eNIOBEKOM W MPUPOJHOH Cpe-
Jo#. Jlroboe mpeBbllieHHE MPUBLIYHBIX YPOBHEH MOTOKOB COMPOBOXAETCA HETaTHUB-
HBIMHW BO3/IEHCTBUAMM Ha YeJI0BEKa W/MIN OKpPYKAIOIIYIO Cpely.

Ha Bcex 3Tamnax cBoero pa3BHTHs 4e€lOBEK HEMPEPBIBHO BO3NEHCTBOBaAJI HA Cpedy
ofuTanus, u B pe3ysbrare Ha 3emMae B XX B. BOSHUKIIM 30HbI IOBBIUIEHHOTO AHTPOTNO-
F€HHOTO M TeXHOFE€HHOrO BAWAHUSA Ha NMPUPOAHYIO CPEeAy, YTO MPUBENO K YaCTHYHOM U
K MOJHOH €€ perHoHalTbHOH Aerpajauni. ITUM W3MEHEHHAM BO MHOIOM CrocobCTBO-
BaJTM BBICOKHE TEMIbl POCTa YMCIAECHHOCTH HacesieHHs Ha 3emie H ero ypOaHW3alus,
POCT NOTpeONEHH SHEPreTHIECKHX PECYpPCOB, HHTEHCHBHOE Pa3BHTHE NPOMBILIIEHHO-
r0 M CENnbCKOXO3AHCTBEHHOrO IIPOM3BOJACTBA, MACCOBOE HCMOIb3OBAHUE CPENCTB
TPAHCIOPTa U PAA APYrUX Mpoueccos. TakuM oOpa3oM B pe3ynsTaTe aKTHBHOH TEXHO-
FEHHON NeATeNBLHOCTH YeOBeKa CO3/laH HOBBIA TUM cpelbl oOMTaHNd — mexHocgepa.
Co3spasas TexHocdepy, 4eNOBEK CTPEMHIICH K TIOBBILEHHIO KOM(POPTHOCTH cpefibl O0U-
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TaHus, K 00eCNEUEHUIO 3alMTh OT €CTECTBEHHBIX HEraTUBHLIX BO3AeHCcTBuil. OnHako
CO3AaHHas PyKaMmHu U pa3yMoM uesioBeka TexHocdepa BO MHOroM He onpasaana Hajewx-
A6l Jtojel, Tak Kak MOSBMBILMECH MPOM3BOACTBEHHAA M rOPOACKAs CPenbl OKa3auch
JaNeKU Mo YPOBHIO $€30NacHOCTH OT AOMYCTUMBIX TpedoBanuil. UIMeHHO Mo3Tomy B
noclieHee NeCATUIETHE CTAl0 aKTUBHO pa3BUBATLCA yUeHHe 0 0e30MacHOCTH KH3He-
JAeATEAbHOCTH B TEXHOCPEPE, OCHOBHOMH LE/ibr0 KOTOPOrG ABNACTCA 3alUMTA YEIOBEKA B
TeXHOChepe OT HEraTHBHBLIX BO3AEHCTBUI aHTPONOreHHOro M eCTECTBEHHOTO NPOHCXO-
KIAEHHA, JOCTHHKEHHE KOMPOPTHBIX YCIOBHIH )KH3HEAEATENbHOCTH.

Besonacnocmo scusneoesmenvriocmu (b2k/]) — cucreMa 3HaHuil, oGecneynBaro-
as GezonacHocTb 0OMTaHMs YeJIOBEKA B NPOM3BOACTBEHHOH M HENpPOM3BOACTBEHHOM
cpene, ¥ pa3BUTHE AEATENBHOCTH Mo obecredyeHHI0 0e30MacHOCTH B MepCneKTHBe ¢
YUYETOM aHTPOMOrEHHOrO BAMAHKMA Ha cpedy OOHTaHHA.

Kaxk Bcsikas Hayka, bXX/1 umeeT cBou uenb, 3agaqy, 0ObEKT U NpeAMETbI U3yHYeHUH,
CpEICTBA [103HAHUS 1 NPHHUMIIbL, UCTIONbL3YEMBIE JUNA PEILEHHS TPAKTHUECKUX U Teope-
THYECKHX 3a4a4.

Heny BK/] icxoauT 13 onpeneneHus 3Toil Haykn ¥ MpeacTasnset coboit JocTixke-
Hue OesonacHocTH B cpenax obutaHus. besonacHocTs yenoBeka onmpeaenseTcs OTcyT-
CTBUEM TIPOHM3BOACTBEHHBLIX M HEMPOM3BOACTBCHHBIX aBapHil, CTHXHIHBIX H JPYrHX
NpUPOAHBIX OeACTBHH, OnacHbIX (PaKTOPOB, BBI3LIBAIOLIMX TPaBMbl WIIH PE3KOE yXyI-
1leHue 3710pOBbA, BpeAHbIX (HaKTOPOB, BRI3LIBAIOIINX 3a00neBaHMe YelOBeKa U CHUKe-
Hue ero padotocnocodHoctd. Mexoas us storo, uens bX] natueantas:

® OCTIDKeHHE Ge3aBapuiiHON CHTYally U TOTOBHOCTH K CTUXMIMHBIM OENCTBHAM H
IAPYTYM NPOSIBIICHUAM MPUPOIHOH cpensl;

e ripeqynpexacHHe TPaBMaTH3Ma,

® COXpaHeHUe 3[0POBbA;

® coxpaHeHHe paboTOCOCOOHOCTH;

® COXpaHeHHe KauecTBa MoJIE3HOTo TpyJa.

I noctvkeHus 31oi uenu XKL BolaBHratloTCcs HayyHble ¥ MPAKTHUECKUE 3a]auH.
K HayyHbpIM 3a7ayaMm OTHOCHTCS MOJYyYCHHE HOBBIX, NPHHLUMIHAILHO HECTaHAAPTHBIX
3HaHUH B BUIE BBISABICHHBIX 3aKOHOB NGO TEOPETMUYECKOrO ONMUCaHWsA TEXHOJOrH4e-
CKOro rpoLecca, MaTeMaTHYECKOro OfTMCAHMS ABJICHUH U T. f1., MOMOraiolIUX peliaThb
npaxkTHYeckHe 3a1ayn. K MmpakTHUecKHM 3aaadyaM OTHOCUTCS pa3paboTka KOHKPETHBIX
NpakTHYECKUX MepornpusaTHil, obecneunBarOIMX 00HTaHHe denoBeka Oe3 TpaBM, aBa-
Pyl IpH cOXpaHEeHUH ero 310poBes U paboTOCTIOCOOHOCTH C BHICOKMM KauecTBOM TpY-
IOBOH AeATEILHOCTH.

Obvexmom usyuernua b)K/ kax nayku sBIsSeTCS CPeia UMM yCIOBUA OOMTAHHA Ye-
Jloseka. DTy cpedy NO reHe3nucy (NMPOMCXOMKICHUIO) MOXKHO KJIAaccH(DHUMpPOBaTh Ha
NPON3BOACTBEHHYIO M HENPOU3BOACTBEHHYIO.

OcHOBHBIM I1eMeHMOM NPOU3BOOCHIBEHHON CpeObl ABASETCA TPYH, KOTOPbIH B CBOIO
OYepeslb COCTOMT M3 B3aUMOCBA3aHHBLIX M B3aHMOICHCTBYIOIIMX 3JIEMEHTOB, COCTAB-
TAOUIUX CTPYKTYPY Tpyna: CyOBbeKTbl TPyNa, «MAlIHHBI» — CpeCTBAa U NPEAMETHI TPy-
Ja, NpoLECCOB TPyAa, COCTOAIUMX M3 NeHCTBHI Kak CYOBEKTOB, TaK U MAIUWH, MPOAYK-
TOB Tpylia Kak MoJjie3HblX, Tak W M0O0UHBIX B BUAE 00pa3ytolUXcad BPEAHBIX H OMACHBIX

5



nmpUMeceil B BO3AYWIHOM cpele U T. M., IPOU3BOIACTBEHHBIX OTHOUIEHHH (OpraHu3alu-
OHHBIX, S3KOHOMHUYECKHX, COLMANBHO-TICUXONOTHYECKHX, MPAaBOBLIX MO TPYLY, OTHOIUE-
HMI1, CBA3AHHBIX C KyNbTYpOoil Tpyaa, Npo)eCCHOHANBHON KYIBTYPOH, 3CTETUYECKOM 1 T.1.).

[lpuposHas cpena B Buae reorpado-naHamadTHeIX, reorpaguyeckux, KiMMaTHue-
CKMX JIEMEHTOB, CTUXHUHHBIX OEACTBHIl, B TOM 4HCIIE MOKAPOB OT MOJIHKI W Ip. NpH-
POAHBIX MCTOYHUKOB, MPUPOAHBIX MPOLECCOB B BHAE A30BbIACNEHHHA U3 FOPHBIX MOPOA
4 T. M. MOXKET NPOAB/IATLCA KaK B HETIPOU3BONCTBEHHON cdepe, Tak U MPOU3BOACTBEH-
HOM, OCODEHHO B TaKMX OTpPAcAX, KaK CTPOMTENLCTBO, FOPHAs NMPOMBILIEHHOCTD, Teo-
JIOTHs, TEOAE3U U Ip.

Bce aneMenTsl, cOCTaBnsioUMe cpely 0OMTaHuUs YenoBeka, B AHCTBUM CTAHOBATCA
daxropamu, BandrowuMi Ha BXJL. HMcxona us storo, BXK]l o6s3ana paccMaTpusaTts
BAUAHME 5TUX (AKTOPOB HA 4eNOBEKA KaK B OTAENbHOCTH, Tak W B COBOKYMHOCTH.
Tonbko MPH TAKOM CHCTEMHOM IOJAXOJE MOXHO B KOMILIEKCE Pealn30BaTh KOHEUHYHO
uenb B/,

K npeameram m3yuenus BX]] otHocsTca dusmonoruueckue u ncUXolormyeckue
BO3MOXKHOCTH 4enioBeka ¢ Touku 3peHus BXK], dopMupoBanue Ge30nmacHbIX YCAOBHIA,
WX ONTUMH3ALMA U T.1.

Hecnepopanue npeameros U oobekta bXK/] ans peanuzaiuu KoHeYHOH ee UETH H
3a/1a4 BO3MOXXHO C MCIIO/Ib30BAaHHEM HE TOJIbKO CBOMX 3HAaHHWH, HO W 3HAHWM, NOMyYeH-
HBIX JAPYTMMHM HayKaMHM, TaKHMU Kak OCHOBBl YNpaBleHHd, WHIYCTpHallbHO-
nejaroruueckas NMCUXONOrHs, Ky/lbTypa MPOU3BOACTBA, HHXKEHEPHAas NICUXOJIOTHs, npa-
BO, TEXHHYECKas 3CTETHUKA, JPrOHOMHKA, IPOU3BOACTBEHHAA CAaHUTApHA, TEXHMKa Oe3o-
NMAacHOCTH, TEXHUKA MOXapHO# 6e30MacHOCTH, TOpHO-cNacaTeNbHOe eNo, rpaXaaHcKas
060pOHa, OXpaHa OKPYKArOILEH cpebl.

1.2. OnacHOCTH H HX HCTOYHHKH, KOJHYeCTBEHHAS XapAKTePHCTHKA
ONACHOCTH, KOHLENIHs NPHEMJ/IEMOro pHcKa

HeraTuBHbIe BO3JIGHCTBHS B CUCTEME «YEJIOBEK — Cpefia OOMTaHUA) MPHHATO Ha3bl-
BaThb OMACHOCTAMHU.

Onacnocme — ueHTpansHoe noHatue BXK]1, noa KoTopblM MOHUMaeTcs CBOWCTBO
KUBOI U HeXHBOH MaTepHH, cnocoOHOe MPUUYMHATH YIepd caMoil MaTepHUU: JIOIAM,
NpUPOIHOMR cpefe, MaTepHANbHBIM LIEHHOCTAM.

HCTOYHHKOM OMacHOCTH MOXKET ObITh BCE JKHBOE W HEKHBOE, a NOABEPraThCa onac-
HOCTH TaKKe MOXET BCe XHBoe W HexxuBoe. [1pu aHannze onacHoctedl HeoOX0aMMO HC-
XOIMTh M3 NMPUHLMNA «BCE BO3AeiicTBYET Ha Bcey». OnacHocTu He oOnanaroT uzbupa-
TENLHBIM CBOWCTBOM M MpPU CBOEM BO3HMKHOBEHHM HETaTMBHO BO3ACICTBYIOT Ha BCIO
OKpYXarllylo X MaTepHanbHyl cpedy. OMacHOCTH peau3yloTcs B BUIE MOTOKOB
3HEPrHM, BellecTBa U HHOOPMALIMK, OHM CYLLECTBYIOT B IPOCTPAHCTBE W BO BPEMEHH.

Bce onacnocti knaccuguuupyioT 1o psaay npu3HaKos.



[To BUIAM WCTOYHMKOB BO3HHKHOBEHHA Pa3fiMuatoT OMacHOCTH €CTECTBEHHbIE, TeX-
HOT€HHblE H aHTPOTIOreHHble.

Ecmecmeennsie onacnocnu 00yCnoBlieHbl CTUXUAHBIMU ABIEHUAMH, KIUMaTUYe-
CKMMH YCTOBHAMM, pesibe)OM MECTHOCTH H T. I1.

OnacHOCTH, cO31aBaeMble TEXHHUYECKUMH CPENCTBAMM, HA3bIBAIOT MIEXHOZEHHbIMU,
a aHMponozeNnsie ONACHOCMY BO3HUKAIOT B pe3y/bTaTe OWMOOUYHBIX HITH HECAHKUMO-
HUPOBAHHBIX AEHCTBUH YENOBEKA UM IPYNIL! JOAEH.

Yem Bbline npeodpasytonias AesTeNbHOCTh YENOBEKA, TEM BbIIIE YPOBEHb M YUCIO
AHTPOTIOrE€HHBIX M TEXHOFEHHBIX OMacHOCTE — BPEIHbIX W OMacHbIX (JaKTOPOB, OTPH-
LATeNbHO BO3AEHCTRYIOLNX Ha YEN0BEKa H OKPYKaIOLLYIO €0 cpedy.

Bpeonsiii (pakmop — veratuBHoe BO31EHCTBHE HA Y€JOBEKA, KOTOPOE NPUBOAMT K
YXYALIEHHIO CAMOUYBCTBHSA WM 3a00NeBaHUIO.

OnacHulil (hakmop ~ HeraTUBHOE BO3JEHCTBHE HA YeNOBEKa, KOTOPOE NMPUBOAUT K
TpaBMe WIIH JIETATIbHOMY HCXOLY.

B Hacrosuee BpeMs nepedeHh peanbHO AEHCTBYIOWMX TEXHOMEHHBIX W aHTpPOIOreH-
HBIX HEraTHBHBIX (PakTOpoOB 3Ha4YMTENneH U HacuuthiBaeT Gonee 100 Bumos. K Haubonee
pacnpocTpaHeHHbIM ¥ O0NaNaroIMM J0CTATOYHO BBICOKMMM KOHLIEHTpalMAMH WK 3Ha-
YHTEbHBIMY JHEPreTHYECKHMMH YPOBHAMH OTHOCATCA BpeAHBIE MPOM3BOACTBEHHBIE (PaK-
TOpBI: 3aMBUIEHHOCTb M 3ara3oBaHHOCTB BO3AyXa, WIyM, BUOpaLMK, 3JIEKTPOMArHHTHBIE
TIOJISl, MOHHM3UPYIOLLIME H3My4YeHHs U Ap. B OwiTy Hac Taioke conpoBoxkaaet Gosbliad raM-
Ma HeraTHBHbIX (GakTopoB. K HUM OTHOCATCS 3arpsi3HEHHBIH BO3MyX, He100pOKaueCTBEH-
Has NHILA, UIYM, 3NeKTPOMarHUTHBIE T10J11 OT ObITOBBIX MPHOOPOB U Ap.

[To BMOaM NOTOKOB B )XW3HEHHOM MPOCTPAHCTBE OMACHOCTH JAENATCA HAa SHEPreTH-
4ecKHne, MacCoBbIC U MH(OpMalIMOHHbBIE

[To MOMeHTy BO3HMKHOBEHHU:A OfAaCHOCTH RAEMATCA Ha MPOTHO3UPYEMbIE U CMIOHTAH-
HBIE.

TTo BMAy BO3OEHCTBUA Ha YeNOBEKA Pa3jiMyaloT BpeAHble U TPAaBMOOMACHBIE OMac-
HOCTH.

Tlo obbekTam 3alUTH! Pa3THYAIOT ONACHOCTH, NEHCTBYIOIHE HA YENNOBEKa, HA MpH-
POZHYIO Cpeny M Ha MaTepualbHbIE pecypcChl.

Mo BHnaM 30H BO3/IEHCTBUSA ONACHOCTH AENATCA Ha MPOWU3BOICTBEHHBIC, ObITOBbIE,
ropoAcKHe (TPaHCTIOPTHLIE U JIP.), 30HBI YPE3BbIYaiHbIX CUTYaLMH.

OmnacHocTH MO BEpOATHOCTH BO3JEHCTBHA HA 4eroBeKa W cpely OOMTaHuWs pasie-
TFI0T HA MOTEHUMANBHBIE, PeaNbHbIE Y PEATU30BaHHbIE.

Homenyuanvnaa onacnocmp NpelCTaBifeT yrpoly OOLLEro Xapakrepa, He CBf-
3aHHYIO C MPOCTPAHCTBOM M BpeMeHeM Bo3leHcTBHA. Hanpumep, B BbIpaXEHHUH «ILIyM
BpeNEH AN YENOBEKa» TOBOPUTCS TOIBKO O NMOTEHUMANBbHOW OMACHOCTH IiyMa Ui ve-
Tloseka. Hanvuve nOTEHLHaNBHBIX OMAaCHOCTEH HAXOAMT CBOE OTP@KEHHE B aKCHOME:
«Ku3HeneaTeNbHOCTh YeN0OBeKa NOTEHLMANBHO OnacHa». AKCHOMa Mpefonpelensert,
4TO Bce AeHCTBUA 4eNIOBeKAa U Bce KOMITOHEHTHI Cpeabl OOUTAHUsA, MpeXae BCero Tex-
HUYECKHE CpelcTBa ¥ TEXHOMOTHM, KPOME MO3UTHBHBLIX CBOWCTB M pe3ynbTaToB, obna-
AAOT cnocoOHOCTLIO TeHEpPUPOBATh OMacHble M BpenHble ¢aktopsl. [lpu 3ToM nroboe



HOBO€E NMO3UTHBHOE NEWCTBHE YENOBEKa UM €ro pe3ynbTaT Heu30eKHO NPUBOAAT K BO3-
HUKHOBEHHIO HOBBIX HEraTHBHbIX (haKTOpOB.

Peabnan onacHocmp Bcerna CBi3aHa ¢ KOHKPETHOM yrpo3oit BO3AeHCTBHA Ha Ye-
JI0BeKa, OHa KOOPAMHHPOBAHA B MPOCTPaHCTBE U BO BpeMenu. Hanpumep, apnxyuascs
10 110CCe aBTOUMCTEpHA C HaANMChio « OrHeonmacHo» MpeAcTaBisieT coboi peanbHyro
ONAcHOCTD /U1 YeNoBeKa, HaXoAAWerocs okono asronoporu. Kak Tonbko aBTouUcTep-
Ha yiIeT 13 30Hbl NpeObIBaHUA Ye0BeKa, OHA TOTYAC XKe MPEBPATHTCA B UCTOUHHK 110-
TEHUMWATBHON OMACHOCTH MO OTHOLIEHHNIO K 3TOMY YEIOBEKY.

Peanuzosannaa onacuocnip — HaxT BO3AeHCTBUA peaibHONM ONMAacHOCTH Ha 4enoBe-
Ka i (Unn) cpely obUTaHHUs, NPUBEALILKIT K NOTepe 3A0POBBA HIH K NE€TANbHOMY HCXOLY
YesoBeKa, K MaTepuanbHbIM noTtepaM. Eciu B3pbiB aBTOLMCTEPHBI MPHBEN K €€ paspy-
IIEHHIO, THOeNH toJel W BO3rOpaHHI0 CTPOSHUH, TO 3TO — pealnn30BaHHas OMAacHOCTb.
Peann3oBaHHblE OMACHOCTH MPUHATO pa3fefiiTh HAa TNPOMCINECTBUS, 4pe3BbIYaNHbIE
NPOUCLIECTBHA, aBapHH, KaTacTpodbl U CTUXUIHBIE OeacTBHA.

Ilpoucuwiecmgue — cobbiTie, COCTOsALIECE U3 HEraTUBHOTO BO3JAEHCTBUA C MpPHUYKHE-
HueM yuiepOa MOACKUM, MPUPOAHBIM HIIM MAaTepPHATBHBIM PECYPCaM.

UYpesesiuaiinoe npoucwiecmeue (4I1) — cobuiTrie, MpoHCXoAdILEe KPATKOBPEMEHHO
1 obnanatoliee BbICOKHM YPOBHEM HEraTHBHOTO BO3ACHCTBHMA Ha NIOAEH, NPHPOIHbBIE U
MartepHanbHble pecypebl. K UIT oTHOCATC KpyIiHble aBapuM, KaTacTpodbl H CTUXHHHbIE
OelNCTBHA.

Asapuu — NPOUCLIECTBHE B TEXHUYECKOH cucTeMe, HE COMpPOBOXarolieecs rude-
AbIO JIIOZEH, NPU KOTOPOM BOCCTAHOBJIEHHE TEXHMYECKHUX CPE]CTB HEBO3MOXHO HIH
IKOHOMHYECKH HeLeecoobpasHo.

Kamacmpogha — npouciiecTByiie B TEXHHUECKOH CHCTEME, COMPOBOKIAOILEECS U~
Henblo MK nponaxeii 6€3 BecTH NOAEH.

Cmuxuiinoe Dedcmeue — NpPoOUCIIECTBHE, CBSI3AHHOE CO CTUXMIHBIMH ABJIEHHUAMH
Ha 3eMIle ¥ MpUBeAlee K paspyuleHnio duocdepsl, TexHocdepsl, k rubeny uin notepe
310pOBbA JIFOLIEH.

Ypesevruaunan cumyauus (4C) - coctostvie oObeKTa, TEPPUTOPUN MITH aKBaToO-
puH, Kak npaeuno, nocne Y, npu KOTOpoM BO3HHKAET YFPO3a XKH3HH U 3J0POBBIO A
rpynnsl MoaeH, HAHOCHTCA MaTepHaNbHBIH yluepO HaceNeHUIo ¥ 3KOHOMHUKE, Jerpanm-
pyeT npupoaHas cpeaa.

[MpuuvHaMK NMPOUCIIECTBHI B TEXHHMYECKHX CHCTEMax ABIAIOTCA OTKa3bl MU MHIIH-
JEHTBI, KONM4YECTBO KOTOPBIX B MOCIENHNE FOAbl HENMPEPLIBHO HapacTaeT.

Omxaz — cobbiTHe, 3aKJII0YAlOLIeecs B HapyLIEeHHH paboTOCrOCOOHOCTH TeXHUYe-
CKOIl CHCTEMBL.

Huyuoenm — orkas TeXHUUECKOW CUCTEMBI, BbI3BAHHBI HEMpPaBMJIBHBIMHM AEHCT-
BHAMMH OMeparopa.

Jist KONM4YeCTBEHHOMH OLEHKH ONACHOCTH HCNONB3YETCH NOHATHE «PUCKD.

Puck — 3To HacToTa peanisaumMi ONacHOCTH K MOXeT ObiTb onpenencHa no ¢popmye

R=n/N, (1.1)
[Ale 72 — YKCJIO TeX MM MHBIX HEONAroNpUATHBIX MOCNEACTBHH; N — BO3MOXKHOE YMCNO
HeGNaronpUATHEIX NOCAEACTBUH 3a ONpeneNeH bl NepUoL.
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PaznuyaoT MHAMBUAYANBHBIA H COUMAbHBIA PUCKU. HMHOUGHOY@IbHBII PUCK Xa-
PaKTEpH3YeT OMAcHOCTbL ONMPENENIEHHOro BHMAA JUNIA OTAENbHOTO MHAMBUAYYMA. Coyu-
@IbHbI (TOUHEE TPYNMOBOH) — 3TO PUCK AN TPYNIbl Ntoaei.

CnenyeT OTMETUTDb, YTO MPOLELYPaA OMNpPEAENEHHA pUcKa BecbMa MpUONHIHUTENbHA.
MOHO BbIASNTUTE 4 METOAMYECKMX NTOAXO0MA K ONPEAeNIEHHIO PUCKa:

1) MHXEHEpHbLIH, OMUPAMOLLIHICS HAa CTATUCTHKY, PACYeT YacTOT, BEPOATHOCTHBIH
aHasn3 0e30MacHOCTH, NOCTPOEHHE JePEBLEB OMACHOCTH;

2) MoIenbHBIA, OCHOBaHHbBII HAa MOCTPOEHHUH MOJesei BO3NCHCTBUSA BpeaAHbIX (ak-
TOPOB Ha OTAENBHOrO YEeOBEKA, COUHANIbHBIE, NPOeCcCHOHATbHBIE TPYMIbI U T. 1]

3) 3KcnepTHBIA, Korja BepoATHOCTb PA3MUHBIX COObITUIH ONpenenseTcad Ha OCHOBE
OMpOCa OMNBITHBIX CMELMANUCTOB, T. €. 3KCIEPTOB;

4) COUMONIOFMYECKHIi, OCHOBaHHBIN HAa ONpPOCE HaceneHus.

TpanuumoHHas TexHHKa 0e30nacHOCTH 0a3upyeTcsl Ha KATErOPHYECKOM UMIIEPATH-
se: obecneunTh He30MacHOCTh, He AOMYCTUTh HMKaKuX aBapuii. Kak moxassiBaer mpak-
THMKa, TAKas KOHUEMNLMs HeajJeKBaTHa 3akoHaM TexHocteprl. TpeGoBaHue abCONOTHO!M
6e30MacHOCTH, MOAKYMNaloLlee CBOCH IYMaHHOCTBIO, MOXET 0DepHYThCA Tpareguei A
noaei, NoToMy 4To obecreunTb HyJIEBOH PHCK B JEHCTBYIOUIMX CHCTEMaX HEBO3MOX-
#0. CoBpeMeHHbIH MHp OTBEPr KOHUEMLMIO abCOMOTHO#H Ge30macHOCTH U TMpHIlen K
KOHLIENLIMM MPUEMNEMOTO (IOMYCTUMOrO) PUCKA, CYTh KOTOPOH B CTPEMIIEHHH K TaKoH
MaJloif OMacHOCTH, KOTOPYIO MPHEMIIET OOLIECTBO B JaHHLIN [IepHOJ] BPEMEHH.

[Tpuemnemblil puck couyeTaeT B cebe TEXHUUECKHE, IKOHOMHUECKHE, COLHalbHbIE U
NOIMTUYECKHE aCMeKThl H TMPEACTAaBNAET HEKOTOPBI KOMIPOMHCC MEXIy YPOBHEM
6e30MacHOCTH U BO3MOXKHOCTAMH ee JAoCTHxeHus. [lpexxae Bcero Hy»HO UMETh B BU-
1y, YTO 3KOHOMHYecKHe BO3MOXXHOCTH MOBBILIEHHS 0€30MacHOCTH TEXHHYECKHX CHC-
TeM He Oe3rpaHUuHBL. 3aTpauuBas upe3MEpHbIE CPEACTBa Ha MoBbllleHHe Ge3onacHo-
CTH, MOXHO HAHECTH ylilep® couManbHOH cdepe, HanpuMep, YXYALWHTh MEIULHMHCKYIO
TIOMOLLLS.

Ha puc. 1.1 nokasaH ynpolIeHHbIA MPUMEP OnpenesieHus NpHeMIeMoro (I0mycTH-
MOr0) pHUCKa, M3 KOTOPOro BHIHO, YTO TNpH YBEJIMUEHHH 3aTpaT TEeXHHYECKHH pHMCK
CHHXKAETCA, HO PACTET COLMANBHBIN.

CyMMapHBIi pHCK HMEeT MHUHMMYM NPH ONPEAENeHHOM COOTHOIUEHUH MEXIY HH-
BECTULIMSIMH B TEXHHUYECKYIO M COLMANbHYIO cepbl. DTO 06CTOATENBCTBO HYXKHO y4H-
TbIBATh NpH BHIOOpE PUCKA, C KOTOPBIM ODLLECTBO BLIHYXIEHO MUPHThCS. B HacToslee
BPEMS CIIOKUMCh NPEICTABNIECHUA O BENMYHHAX MPHEMJIEMOro (IOMyCTHMOrO) U He-
AIpUeMIIEMOro pucka. MakCUManbHO NPUEMIIEMBIM YPOBHEM HHAHBHAYaNbHOTO pPHUCKA
rubenu oSbiuHo cumtaetcs 107° B roa. HenpuemneMbiit puck MMeeT BEpPOATHOCTb pea-
MM3aumu Gonee 107 Tlpu 3HauEHHAX PHUCKA OT 107 10 10°¢ NPHHATO pas3/inyarh nepe-
XOOHY10 o6nacTb 3HAUEHHH pUCKa.



MMapHbIif puck (Rt = Re9)

Cy
/

Rup
CoUHaTbHO->KOHOMUYE CKHI
pHcK Rea

Texnunueckuit puck Ry

Puck rnfenu uenosexa 3a ron

3arpaThl Ha 6€30IIaCHOCTE

Puc. 1.1. OnpenenexHHe NpHEMIEMOro pHCKa

1.3. Housitue G6esonacHocTH. CHcTeMBbI 6€301aCHOCTH

Bce onmacHocTH TOTAa peasbHEI, KOrla OHM BO3JEHCTBYIOT Ha KOHKPETHEIE OOBEKTHI
{o6BbexTHl 3a1MTh). OOBEKTH! 3T, KAK U UCTOYHMKH OMAcHOCTeH, MHOr00Opa3HBL.
Kakapii KOMIIOHEHT OKpY)KaloIeH Hac cpellbl MOXKET ObITh OOBEKTOM 3allUTBI OT
onacHocTeit. OCHOBHOE KejlaeMoe COCTOsSHHE 0OBEKTOB 3aIUTEI — Ge30MacHoe.

Kesonacnocms — coctostHne 00beKTa 3aMIUTH], IPH KOTOPOM BO3/EHCTBHE HA HETO
BCEX MOTOKOB BElECTBA, DHEPTHUH M MH(POPMAIINK HE NIPEBHIILAeT MaKCHMAIILHO J0MYC-
THMEIX 3HaueHUi. [ 0BOpA 0 peanu3aliuy cocToAHUsA 0€3011aCHOCTH, HEOOXOIUMO OJHO-
BPEMEHHO paccMaTpHBaTh OOBEKT 3aLHTHI M COBOKYNHOCTh OMAacHOCTEH, AeHCTBYIO-
X Ha Hero. CeroHs peanbHO CYLIECTBYIOT CICAYIOIHE CUCTEMbI GE€3011aCHOCTH:

® CHCTEMA JIMYHOM U KOJUIEKTHBHOH O€30MacHOCTH YeNOBEKA B TIPOLIECCE €TI0 KU3-
HEJeATeIbHOCTH;

® cHcTEMa OXpaHbl IPHPOAHO# cpensl (OHochepbr);

® cHcTeMa rocyAapCTBEHHOH 6e30macHOCTH;

¢ cucreMa r1o6anbpHOH 6€301acHOCTH.

HcropHyeckuM NMPHOPHTETOM 00J1aaloT cHcTeMbl obecneveHus Ge30macHOCTH ve-
JI0BEKa, KOTOPBIH Ha BCEX FTalaX CBOETO Pa3BUTHS NOCTOSHHO CTpeMuics K obecnede~
HHIO KoMpopTa, THIHOH 6€30MaCHOCTH K COXPAHEHHIO CBOErO 3X0POBbS.

1.4. TIpHUMOBI H MeTObI 00ecriedeHHs §e30NacHOCTH

ITpunyun — 310 Waes, MbICIb, OCHOBHOE TIONOXKEHHE. Memoo — 310 myTh, crocod
JOCTHXKEHHA LEAH, HCXOAAIMHA U3 3Hauusa Hanbosee oburux 3akoHomepHoctel. [pun-
LMIBL X METOB! oOecIeyeHns 6e301aCHOCTH OTHOCATCS K YAaCTHBIM, CHEI{HAIBHBIM Me-
TOAaM B OTIIHYME OT OOLIMX METOJOB, IPUCYLLIUX THAJIEKTHKE U JOTHKE.
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Hpununnet obecriedeHus O€30MaCHOCTH MOXKHO TMOAPAa3Ie/MTe Ha OPHEHTHPYIU-
e, TEXHHUECKHe, OPraHH3aLHOHHBIE W YpaBieHYeCKHE.

K OpHeHTHPYIOWNM OTHOCATC: MPHHLIMI aKTHBHOCTH OfliepaTopa, I'yMaHW3aluu
AEATENBHOCTH, JECTPYKLHH, 3aMEHbl ONeparopa, kKiaccuduKauuu, NHKBHUAALMU onac-
HOCTH, CHCTEMHOCTH, CHUKEHHS OMACHOCTH.

K TexHHUYECKHM OTHOCATCSA: MPUHUMN OJOKHUPOBKH, BaKYyMHpPOBaHUs, repMeTH3a-
UMM, 3aUMTh PACCTOAHHEM, KOMIPECCUH, TTPOYHOCTH, cnaboro 3BeHa, ¢rnerMaTH3aumm,
3KpaHUPOBaHUA.

K opraHn3allMOHHBIM OTHOCATCA: MPUHLMN 3alUMUTHl BpeMeHeM, HHOPMaLH, He-
COBMECTUMOCTH, HODMHMpPOBaHHs, noadopa KaapoB, NOCIEAOBATEILHOCTH, 3prOHOMHY-
HOCTH.

K ynpaBneH4YecKMM OTHOCATCA: MPHUHLMI aJeKBATHOCTH KOHTpPOJIS, 0OpaTHOI cBs-
34, OTBETCTBEHHOCTH, MIAHOBOCTH, CTUMYHPOBaHus, ynpasneHus, adbdexkTuBHoCTH.

[TosicHMM HeKOTOpPbIE MPUHLMIBI C MPUMEPaMH HX pealu3auHH.

[puHUMI HOPMHPOBAHHUA 3aKTIOYACTCA B YCTAHOBJIEHHM TakKWUX MapaMeTpoB, CO-
60 IeHHe KOTOPLIX 00ECIeuHBaeT 3aILHUTY YeI0Beka OT COOTBETCTBYIOLICH ONAaCHOCTH.
Hanpumep, 1K (npeaenbHo nonyctumble xoHUeHTpauun), 1B (npenensto nonyc-
TUMble BoIOpOCH!), [11Y (mpenenbHo AomycTHMbIE YPOBHU) U Ap.

[TpuHUMn c1aboro 3BeHa COCTOMT B TOM, YTO B paccMaTpHBaeMylo cHcTeMy (00b-
eKT) B neisix odecrieueHust 6€30MacHOCTH BBOAMTCS 3JIEMEHT, KOTOPBIH YCTpOeH Tak,
YTO BOCIIPUHMMAET UJIH pearupyeT Ha U3MeHeHHe COOTBETCTBYIOICro NapaMerpa, npe-
JOTBpaluas OnacHoe ABJCHHE. TlpuMepoM peanu3aulii AaHHOTO TIpMHUMIA ABAAIOTCA
pa3peIBHblE MEMOPaHBI, NPEIOXPAHUTENH H APYrHe 3EMEHTHI.

Mpunuun nadOpMaLHK 3aKIoYaeTcs B Nepeiaye ¥ YCBOGHHH [EPCOHAIOM CBefie-
HUH, BBINOJIHEHHE KOTOPHIX 0OeCNeYHBaeT COOTBETCTBYIOMHUH ypoBeHb 6e30MacHOCTH.
[MpuMepsl peanusaunu: obyueHte, MHCTPYKTax, MpeAyNpeaAnTeNbHble HAAIUCH U Jp.

[Mpunuun knaccudukauum (KaTeropHpoBaHUs) COCTOMT B JeleHHWH OOBEKTOB Ha
K1acchl H KaTETOPHM MO MPU3HAKaM, CBA3AHHBIM ¢ onacHocTaMH. Hanpumep: caHutap-
HO-3a1LMTHLIE 30Hbl, KATETOPUH IIPOH3BOJICTB M0 B3PHIBONOKAPHOH ONacHOCTH U Jp.

Hns paccMoTpeHus MeTonoB obecrieueHus Ge30MacHOCTH BBeAEM ClledYIOLIHE Ofi-
peneneHus.

Fomocgpepa — npoctpaHcTBo (pabouas 30Ha), roe HAXOAMTCS YENIOBEK B ApoLecce
paccMaTpuBaeMOH EATENBHOCTH.

Hoxkcocglepa — npocTpaHCcTBO, B KOTOPOM MOCTOSHHO CYILECTBYIOT WKW MEPUOAU-
YECKH BO3ZHHKAIOT OMAacHOCTH.

Coemewmienne romocepnl B HOKcoc@epbl HEAOTTYCTHMO C TTO3MLMI GE30MaCHOCTH.,

besonacHocts obecneuriBaeTcs TpeMs OCHOBHbIMHM MeTonamu: A, b, B.

MeToa A COCTOMT B IPOCTPAHCTBEHHOM M (MJIH) BPEMEHHOM pa3elieHun romocde-
Pbl ¥ Hokcocdepbl. DTO NOCTHTaeTC CPEACTBAMH AMCTAHLIMOHHOTO YIIPaBieHHs, aBTO-
MaTu3auuK, poOOTH3ALUH U Ap.

Meton b coctouT B HopManu3auun Hokcocdepbl MyTeM MCKIIOYEHUs ONAcHOCTEN,
ITO — COBOKYMHOCTH MEPONPHSATHH, 3aUIMUIAIIMX Y€0BEKa OT IIyMa, ras3a, Mbld H
Ap. CPEACTBAMM KOJIEKTHBHOMN 33LINTHI.
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Meton B coaeput raMMy npHeMoB ¥ CPeICTB, HANpaBieHHbIX HA AAaNTalMIO Ye-
NIOBEKA K COOTBETCTBYIOILEH Cpelle ¥ MOBbILIECHHE €r0 3alIMIEHHOCTH. JlaHHbI MeTON
peanusyeT BO3MOXHOCTH npodorbopa, 0OYHEHMA, NCHXONOTHYECKOrO BO3NEHCTBMA,
CPEeJCTB NHANBUAYANBHOM’ 3aLINThL.

B peasibHbIX YCNOBHAX, KaK NPaBHIIO, YKA3AHHBIE METOMbI HCNOMAB3YIOTCA COBMECT-
HO, B Pa3/INYHBIX BapuaHTax.

1.5. XapaKkTepHCTHKA 4€J0BEKA KaK 31€MeHTAa CHCTEMBI
«4e/I0BEK — cpeaa oOuTaHusD

B kadecTBe OHOrO M3 NMPEIMETOB U3yueHHs 0Ee30MacHOCTH KUIHENEATENBHOCTH Bbl-
CTYRAIOT BO3MOXHOCTH Y€NOBEKA KaK 31IEMEHTa CHCTEMBI «HejIOBEK — cpea OOUTaHUs.

YenoBeKy MOCTOAHHO TPEOYIOTCS CBENCHHA O TEKYIIEM COCTOAHHH W M3MEHEHHSAX
BO BHELUHEM MMpE M BHYTPEHHEH Cpele OpraHu3Ma ijis OUEHKM ITOi WH(popMaLln u
NPUHATHA PEleHKi o CROeMy MOBEASHHIO U BBIPadOTKe NMporpamMM raibHefiel xus-
HeAesTeJIbHOCTH.

Bocnpuatue JeHCTBYIOIUHX Ha OPraHM3M pasapaxUTenei, nposeaeHe n 00pabot-
Ky BO3HHKAIOLLET0 NPH 3TOM BO30YXAEHHS, (POPMHPOBAHHE OTBETCTBEHHDIX MPHCIIOCO-
OuTeNnbHBIX peaklinii ocyliecTBaseT HepHad cuctema (HC) uenoseka. HepsHas cucre-
Ma HMEeT ClokHoe cTpoenHe. Pasnuuatotr uentpansHyio (HHC) u nepudepunyeckyro
(ITHC) uepeHbie cucteMsl. LIHC — ocHOBHas 4acTb HEPRHOW CHCTEMBI — MpeACTaBieHa
y [O3BOHOYHLIX KMBOTHBIX M YENOBEKA FOJIOBHBIM M CIUHHBIM MO3rOM. JTa CHUCTEMa
GOpMHUpYET M perynupyeT NOBeIeHHEe U MBICIHTENBHYIO [esTenbHOCTh Yenoseka. [le-
pudepuueckas HepBHas cucrema ([THC) — HepBbl, 10 KOTOPbIM PacnpOCTPaHAIOTCH
HepBHblE MMIIYJIBCHl C NepU(epud B HepBHbIE LEHTPbI M, HAoOOPOT, OT HEPBHBIX
LIEHTPOB K NeprepHyecKHM OpraHam.

HepBHas cucreMa GyHKUMOHUpYET O1arofaps TpeM OCHOBHBIM 3ieMEHTaM. DTHMH
3/leMEeHTaMu ABJIAIOTCA PELENTOP, HepPBHAs KieTka (HeipoH) U cuHanc. Penentop — 3to
yCTpOHCTBO, TpaHCHOPMHPYIOLIEE IHEPTHIO Pa3Ipa)keHus B cneuudHiIecKuid HepBHBIi
npouecc — Bo3OykaeHue. Helpod — 370 cTpykTypHas ¥ ¢yHKUMOHaNbHas eauHMLA
HepBHO# cuctemsl. Kopa ronossoro Mosra coctouT u3 10...14 mapa. Heiponos. Cu-
HAMNC npeacTapniser cododl ToH4Yalimee oOpa3oBaHHe, C MOMOIIBIO KOTOPOro MPOUCXO-
IMT nepexol Bo30Y>KAEHHA C OJHOTO HepOHA Ha APYroii, ¢ HeHpoHa Ha MBILILYY U ApY-
rue neprdepHyeckHe UCTIONMHNUTENBHBIE OPTaHbl.

B ocHOBHO#H cBOel Macce MO3T SIBJAETCA COBOKYMHOCTBIO TECHO CBA3AHHBIX MEXIY
coboit ananu3aTopoB: 3PUTENLHOTO, CIYXOBOrO, OCA3ATENBHOrO, OOOHATENLHOTO, BKY-
COBOro, ABMrarenbHoro u ap. [lepugepuueckas yacTb aHANU3aTOPOB — 3TO PELIENITOPHI,
BbIHECEHHbIE Ha MOBEPXHOCTb Tela /Ul fIpHeMa BHeLlHed UHpopMauuu nubo pasme-
LIEHHbIE BO BHYTPEHHUX CHCTEMax W OpraHax 11 BOCHpUsTHA MHbOpMALMK O MX CO-
CTOAHMH (BHELUHHE PELEenTOphl B OOBIYHOM peyn Ha3bIBAlOT OpraHamu uyBcTB). Llen-
TPaNbHOMN 4acThlO AHATH3ATOPOB ABAIOTCA HEKOTOPBIE 30HBI B KOPE TONOBHOTO MO3Fa:
3pHuTeNbHasd, CIyXOBas, ABMrarenbHas W ap. [lpoBopslive HepBHBIE MYTH COEOMHAIOT
PeuenTophb! C COOTBETCTBYIOLHMH 30HaMH MO3Ta.
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Peuenropel, BuinonHAwWKe GYHKUMH JaTYMKOB, BOCIPYHHMAIOT NOCTyNawoLye K
HMM CUTHAIBI M3 OKPY>KAIOLEH Cpelbl, OCYLIECTBAAIOT X YAaCTHUHYIO NepepaboTky M
npeobpa3yroT B OHOINEKTPUUECKHE CUTHATBI, KOTOpble 3aTeM nepenatorcs B LIHC. B
npouecce aHanu3a B [IHC BbipabarsiBaroTCA GHOINEKTPHYECKUE KOMAH/bL, Nepeaaro-
1Hecs N0 HEPBHBIM MyTAM 00paTHO K pelenTopam v 00ecneynBatole HX OfTHMAallb-
HYIO HACTPOWKY B 3aBHCHMOCTH OT XapaKTEPHUCTHK BOCMPHHUMAEMbIX CUTHATIOB.

CB#3b MEXK/1y UHTEHCHBHOCTBIO OLLYLIEHHH U CHIIOH paspaxeHHs, NEHCTBYIOILEro
Ha KakoW-nubo oprad 4yBCTB, BbIP@KAETCS 3aKkOHOM Bebepa—®Pexuepa. Hemeukuii du-
suonor 3. Bebep u Hemeukuit dusuk dexHep yCTaHOBHUIH, YTO BEJIMUMHA OLLYLUIEHHUS
APONOPHHOHANbHA JIOorapu(pMy OTHOILEHHS BEIHUYHHBI PasipaKHTelial K aOCOMOTHOMY
[opory OlyLIEeHH:

S=klgl/l,, (1.2)

rae S — BeNWYMHA OUIYLIeHWs 4venoBeka;, K — KO3GPUUMEHT NpOMOpUHOHANLHOCTH;
[ — ypoBeHb pazapaxuTeis, BO3ACHCTBYIOLIETO Ha OpPraHbl 4yBCTB; lo — NMOpPOroBblii
OLLYTUMBIN YPOBEHD pasapaKUTeNs.

B 3aBucuMoCTH OT cneuM$uKy NPUHUMAEMBIX CUTHANOB PA3TUyalOT BHELIHHWE W
BHYTpeHHHe aHanuzarophl. K BHemIHMM OTHOcATCs 3puTenbHBIA (peuentop — raas),
CyXoBO# (peuerTop — yXo0), TaKTHILHBIN, 60JIeBOH, TeMepaTypHbli (peuenTopsl Ko-
*u) aHanu3aTopbl. K BHYTPEHHHM OTHOCSTCA aHAIM3aTop AABNEHUS KMHECTETHYECKHH,
BeCTHOYIAPHBIN H CMieLHabHble aHATU3ATOPSI.

AHanu3atopbl XapaKTepH3YIOTCA CNEAYIOIMMH OCHOBHBIMHI NapaMeTpaMu:

e abCOMOTHOMH YYBCTBUTENBLHOCTBIO K HHTEHCHBHOCTH CHTHAJIOB;

® TpenesbHO JI0MYCTHMOR MHTEHCHBHOCTBIO CHTHANA;

® Mana3’OHOM YYBCTBHUTENbHOCTH K HHTEHCHBHOCTH,

¢ MUHUMaIBHOW ANMUTENBLHOCTBIO CUTHAA, HEoOXOAMMOH i1 BO3HHKHOBEHHS
OULLYIICHHUS,;

o muddepeHuHanbHON (pa3NHUUTENLHOW) YYBCTBUTENBHOCTBIO K H3MEHEHHIO WH-
TEHCUBHOCTH CHTHaNa M Jp.

Crienndrueckoif 0COOEHHOCTBIO PELENTOPOB YenoBeka ABnAeTcd OonblIol Anana-
30H 3Ha4€HHI MHTCHCHBHOCTH CHUTHAJNIOB, B NpENeNax KOTOPOro BO3MOXHO 3heKkTHs-
Hoe (P)yHKUHOHMpOBAHME aHANN3aTOPOB, BMECTE C BeCbMa BbicOkoW nvddepeHumans-
HOH YyBCTBMTENBHOCTBHIO K HHTEHCHMBHOCTH. Takoe codeTaHMe OKa3blBaeTCs BO3MOX-
HbIM Gnarojaps cUCTeMeE ajanTauiy U CEHCHOMNM3aUMH aHAN3aTOPOB (MOBBILIEHHE U
NOHWXEHHE WX 4yBCTBUTENBHOCTH B 3aBUCHMOCTH OT CpefiHell HHTEHCHBHOCTH CHMIHa-
JI0B, BO3/ICHCTBYIOLIMX B TEUEHHE HEKOTOPOrO BPEMEHH).

OcHOBHO# QopMOii AeATeILHOCTH MO3ra NPH OTPAKEHHH Pa3TUYHBIX BO3JEHCTBHA
Ha YeJIOBeUeCKH i OpraHu3M sBaseTcs pedrekc. ITUM TepMHUHOM 0603HAYAIOT PeaKLMIo
OpraHysMa Ha pasJpa)keHHE CO CTOpPOHbI BHEIHeH WUy BHYTpPEHHEH cpelbl, KoTopas
TIPOUCXOAUT Npu obsizatensioM ydaactuv LIHC.

PaznuualoT ycnoBHbie H 6e3yCnoBHbIe pethIeKchl.
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besycroenvii peghrexc — 370 BpOXKAEHHAs peakUMs, OCYUIECTBNseMas uepes 110-
CPEICTBO MOJKOPKOBBIX M HWXKENeKALMX OTALNIOB UEHTPaNbHOH HEPBHOH CHCTEMBI.
be3ycnoBHble pedrieKcbt NOAPA3ACNAIOTCA HA MPOCTble U ClOXHbIe. K mpocThiM OTHO-
CATCA 3pauyKOBBIR, CYNOXHUMbHBIH, YNXATENbHBIR 11 T. 1., @ K CNOXHBIM — NHUIEBOH, 000-
POHHTENIBHBIN, NMONOBOM, MojpaxarenbHbii H npoune peduiekcbl. Caoxkuble Ge3ycnos-
Hble pedIeKChl COCTABAAIOT OCHOBHOM (DOH/ KU3HENEATEIbHOCTH OpraHu3mMa.

Yenoenstit peghiexc — 3to nprodpeTeHHas peakuus YenoBeka, Kotopas odpasyercs
M OCylUeCTBAsseTCA Onarogaps IeATENbHOCTH KOpbl OOJMBLIMX TOAylapuil Mo3ra. Yc-
NOBHBIA pediuiexc UMeeT CBOHCTBO NproOpeTenus, 1. . SBAAETCA WHAMBUAYANIbHOM pe-
aKuued, oTpaxalowmed >XU3HEeHHOW onbIT (YCJIOBUA BOCMMTaHHA, ObiTa, npoteccuHo-
HaNBHOIl leATeNBHOCTH U np.) obnagartens. KpoMe 3toro, eMy npucyiue cBOHCTBO He-
TIOCTOSHCTBA. Y CIOBHbIH pednekc 0YeHb H3MEHUMB, OH BbIpadaTHIBAETCs, COXpAHSETCS
¥ BO30OHOBNIAETCA MPH HAJMUMN OfpeacseHHbIX ycnosuil (mpasuin). HakoHew, ycros-
Hbli pedrnekc obianaeT cBOWCTBOM CHUTHABHOCTH. B CBOCTBE CUIHAILHOCTH COjep-
XHTCS TIPUHUMIIHAIBHO HOBbIH BH/ MOBERERHUA: 316Ch ACATEABHOCTb YEJIOBEYECKOro
opraHu3Ma cBa3aHa ¢ OyayluM — COOBITUSMH, MOMBICNAMH W LieNiMu Oyayllero Bpe-
MEHH. B kaxIoM YCIOBHOM pednekce OTYETNINBO BHOHO: PEAKUMA BO3ZHUKAET HA pas-
JApaxeHue HacTOALIEro BpeMeHH, a Hallpas/ieHa Ha Lenu Oyayuero. Takue oTHolIeHUs
MEXJY CTHMY/IOM W peaKUMed sBISIOTCA CAOKHBIMH W CHEUM(UUHBL JUIA BbICIIEH
HEPBHOH 1€ATENBbHOCTH.

[MToanepsxaHne KU3HH, KHU3HEEATENBHOCTL caMU N0 cebe NpeacTaBnsoT it opra-
HU3Ma JIOBOJIBHO TSDKEYHO 3a1ady. BHellHss oxpyskaiomias U BHYTPEHHSAA Cpelbl M0-
pOXKAAOT OONBLIOE KOJHYECTBO Pa3IMUHBIX pa3AparkeHHi, IEACTBYIOUINX Ha OPraHu3M
yenoBeka. JT1a MHGOpPMaALMs MOABEPraeTcs MHONOCTYNEeH4YaTol nepepaboTke Ha pas-
JIMYHBIX YPOBHAX nepudepHuecKkoil 1 UeHTpalbHOM HepBHON cucTeMsl. Mudopmalms,
[OCTYNAOLIAs B OPraHU3M Ue€NOoBEKa, Halpumep, BO BPEMs TPYLOBON AeATENbLHOCTH,
Ype3BbIYaiiHO pazHooOpa3Ha. OIHAKO B CAMOM OpraHu3Me Ha HeHpodhH3HONOrHYECKOM
YPOBHE OHa MpeAcTaB/ieHa OJHUM M TEM e (PU3HONOTHHECKHM MPOLECcCOM — BO3DYX-
JeHueM. DTOT npoHece uMeeT odiiiee 3HaAYEHNe AMis BCeX OPraHu3MOB, KOTOphie obna-
A3IT cneurGpUIecKiM CBOMCTBOM — BO30YIHMOCTBIO, T. €. CIOCOOHOCTBIO MPHXOAUTH B
cOCTOAHHME BO30YKACHHS N0 AeicTBUEM pasapakuTens. Koraa ToT WK MHOH 3NEMEHT
OXBaThIBaeTCs BO3OY)XKIAEHVEM, OH TEM CaMbIM ITPUBOJMUTCA B JCHCTBHE, T. €. BBIABIACT
CBOIO CreuHdpUUecKyo GYHKLUMIO, HanpUMep, MBlila COKpallaeTcs, skene3a Bblpaba-
TBIBACT CeKpeT M T. A. Takum obpazoM, Bo3OYkleHHe ABAAETCS ABUKYLIEH CHIOH B Op-
raHH3Me 4eNOBEKa, MO3BOJAOUIEH eMy pearupoBats Ha BaKHbIe (aKTOpPhl, B TOM YHCIIE
W oracHble, BbIpabaTbIBATh M PEATM30BBIBATH 3AUIMTHYHO PEAKLHIO.

3awMTHBIE TPHCNIOCOOUTENBHbIE PEAKLIMH HMEIOT TPH CTAIOMH:

e HOopManbHas Qu3HOIOrHYeckas peakuus (romeocTas);

® HOpMalbHbIe aAaNTalHOHHbBIE H3MEHEHHS;

* narohu3MOAOTHUECKHE AAANTALMOHHbIC M3MEHEHUA (pa3BuTHE 3aboneBaHus).

YenoBek MOCTOAHHO MPHCNIOCA0NUBAETCS K U3MEHSIOLUMMCA YCNIOBUAM OKpPYKalo-
e# cpenst 6marojaps romeoctasy — yHHBEPCaIbHOMY CBOHCTBY COXPaHATh H NOAIEP-
XHMBATh CTAOMUNBLHOCTE PadOTHI PA3NUYHBIX CUCTEM OpraHi3Ma B OTBET Ha BO3ACHCTBUS,
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HapyHIaroUIHe 3TY CTabHILHOCTh, § 0Meocntas — OTHOCUTENBHOE IHHAMUYECKOe NMOCTO-
AAHCTBO COCTaBa M CBOHCTB BHYTPEHHEH! Cpefibl M YCTOHUMBOCTL OCHOBHBIX (PH3HOAOTH-
yeckux GyHxumit opraHnsma. Jliobbie du3nonoruveckue, PpUIMUECKHE, XHMHYECKHE
MM 3MOUMOHAJIbHBIE BO3JEHCTBHs, Oylb TO TeMmneparypa BO3AyXa, H3MEHEHHE aTMO-
cepHOro JaBAECHHS WM BOJIHEHHE, PAAOCTb, NMeYyanb, MOTYT ObITh MOBOJOM K BBIXOMY
OpraHu3Ma 13 COCTOAHUA AHHAMUYECKOTO paBHOBecHA. ABTOMATHUYECKH NMpPW MOMOLUH
FYMOPAIbHBIX M HEPBHBIX MEXaHU3MOB PEryNslUM OCYLECTBIAETCS CAMOpPETryALHUS
¢duznonornyeckux pyHxumii, obecrneunsaroias noaaep>KaHHe KHU3HEAEATENbHOCTR Op-
raHW3Ma Ha TIOCTOSAHHOM ypoBHe. ['yMopanbHas peryisuus OCylLECTBASETCR uepes
MHUIKYIO BHYTPEHHIOIO CPEAy OpraHu3Ma ¢ MOMOLIBIO MONEKYNl XMMHYECKHX BELLECTB,
BbIAENAEMBIX KJIETKAMH MM OMpEsS/ICHHbIMHU TKAHAMU M OpraHaMH (ropMoHoB, dep-
MEHTOB U T. 11.).

KomneHcauus usmeneHuit $GakTopoB cpefbl 0OHMTaHHA OKa3bIBAeTCS BO3IMOMKHOM
Gnaronaps aKkTHBaUMM CHCTEM, OTBETCTBEHHBIX 3a ajanTtauMio (npucnocobneHue).
BmellaTeibcTBO BHEUSHHX (paKTOPOB B COCTOSHHE FOMEOCTa3a MPUBOAUT K alanTHBHOM
nepecTpolKe OpraHu3Ma, B pe3y/ibTaTe KOTOPOH OfHA MIM HECKOBKO (PYHKLHMOHAIb-
HBIX CHCTEM KOMIMEHCHPYIOT BO3MOKHbBIE HAPYLIEHHS N BOCCTAHaBJIMBAlOT PaBHOBECHE.
B 6€3BbIXOAHBIX CHTYaLMAX, KOra pa3paKUTeNb YPE3MepHO CHJieH, 3(deKTHBHas
ajantauusa He QopMupyeTcs M CoXpaHAeTCs HapyllieHHe romeocTtaza. BrispiBaeMsiit
3THMH HapyILIEHUAMH CTPecC JOCTHraeT Ype3MEpHOH MHTEHCHBHOCTH U UTMTEIBHOCTH,
B TaKOW CHUTYallMH BO3MOXKHO pa3BHTHe 3a00/1eBaHHA.

KonTtpoabHblie Bonpocsl K riase 1

1. Henu, 3ana4un, oObeKT U NpEAMETHl U3yUYeHHs HaykH «be3onacHocTb ku3Hexes-
TENLHOCTHY.

2. TloHATHe ONMAcCHOCTH W KNacCH(UKALMA OTACHOCTEH.

3. B u4em 3ax/royaeTcs CyTh aKCHMOMBI NMOTEHUMANBHOW OMACHOCTH OAEATENbHOCTH
yenoBeka?

4. Yo Takoe puck?

5. B uem 3akmouaeTcs KOHUENUHs NPUEMIAEMOoro pucka?

6. Uro npeacrtaBnAoT coOoH aHaNM3aTops! YenoBeka?

7. KakuMu napameTpamMiy XapaKTepU3YIOTCA aHanu3aTopbl?

8. Knaccudykanus aHaqM3aTOpOB 3aBHCHMOCTH OT CHEUMPHKH TNPHHHMAEMbIX
aHaNoroB. ,

9. CyuHoctb 3akoHa BeGepa—®dexuepa.

10. Yro Takoe peduexc?

[1. Tlonstne 06 ycnorubIX 1t Ge3ycnoBHbIX pediekcax.
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2. KTIACCUPUKALIUA HETATUBHBIX ®AKTOPOB
HPOI/I3FOHCTBEHHOI7I CPE/Ibl
1 YCJIOBUH TPYJOBOH AEATEJILHOCTH

Yenosek noasepraeTcs BO3AEHCTBHIO OMACHOCTEH M B CBOEH TPYHOBO#H AeATENBHO-
CTH. DTa NEeATENBHOCTb OCYLIECTBIAETCA B MNPOCTPAHCTBE, HAa3bIBAEMOM IPOM3BOAICT-
BEHHOM cpenoil. B ycnoBusax rMpon3BoACcTBa Ha HeoBeKa, B OCHOBHOM, NEHCTBYIOT TEX-
HOT€HHBIE, T.€. CBA3aHHbIE C TEXHUKOH, OMACHOCTH, KOTOPhIE Ha3bIBAKOTCA OMACHBIMU U
BPEHbIMH NPOU3BO/JCTBEHHBIMHU (paKTOpami.

Onacuuiit npousgoocmeeHHblil haxknop — GakTop cpeabl ¥ Apyroro npoiecca, Ko-
TOPBIA MOXET OBITh MPHYMHOI OCTPOro 3ab0NEBaHUA WIIM BHE3AMHOI0 PEe3KOro yxyl-
1IEHHUs 310pOBbA, CMEPTH.

K onacHbiM npoH3BOACTBEHHBIM aKkTOpaM OTHOCATCA:

® 3JIEKTPUYECKHH TOK ONpeneeHHON CUITBI;

® packalicHHbIE Tena;

¢ BO3MOXHOCTB MaJeH!s ¢ BBICOTBI caMoro padoTaroiero MO0 pa3THYHBIX ACTas
JIEH U NpeMETOB;

¢ o6opynosaHue, paboTaroniee NOA AaBJAEHHEM Bblllle aTMOC(HEPHOTO, H Ap.

Bpeonuwiii npouseoocmeennsiit pakmop — daxktop cpeabl TPyHOBOro Mpouecca,
BO3JEiCTBIE KOTOPOro Ha paloTalolero Mpy OnpeAeneHHbIX YCIoBUiIX (MHTEHCHBHO-
CTH, ANMTENBHOCTH M [P.) MOXKET BbI3BATh NpodeccHoHasHoe 3aboleBaHHe, BpeMeH-
HOE HITH CTOMKOE CHHXKEHHE paboTocriocOOHOCTH, MOBBICUTH YaCTOTY COMATHYECKHX H
HHeKLHMOHHBIX 3aD0NeBaHHH, MPUBECTH K HAPYLIEHHIO 310POBbS IOTOMCTBA.

K BpenHbIM NPOM3BOACTBEHHBIM (PAKTOpPaM OTHOCATCA:

® HeOGnaronpHUsTHbIE METEOPOAOTHYECKHE YCIOBHS;

® 3aMbIIEHHOCTb M 3ara30BaHHOCTb BO3AYILUHOI Cpenbl;

¢ BO3JeHCTBHE lIyMa, MHOpa- U yIbTpasByKa, BUOpaumH;

® Hanu4Ke 3NEKTPOMArHUTHBIX NMOJEH, 1a3epHOro N HOHU3UPYIOLUETO U3NTYUYEHHH H
ap.

YeTkoii rpaHULIb] MEX Y ONAcHBIMU M BPeAHbIMU MPOW3BOACTBEHHBIMH (haKTOpaMu
4acTo He CyllecTBYeT. Tak, yenoBek MoMajfaeT MoOA HENOCPeACTBEHHOE BO3AEHCTBHE
pacriaBleHHOro MeTauia (TEpMUUECKUH 0XOr), YTO MPUBOAMT K TXKENIOH TpaBMe HIH
MOXET 3aKOHYHUTbCS CMEPTBIO NIOCTpaaasiliero. B Takom ciyvae Bo3neiicTBHE pacrias-
NIEHHOTO MeTasna Ha paboTaloLIero ABAAETCS COTJIACHO ONpPEAENIEHHIO OMAaCHbBIM NPOU3-
BOJCTBEHHBIM (AKTOPOM.

Korpa yenoek, MocTosHHO paboTas ¢ pacrulaBfieHHbIM METasIoM, HAXOAUTCs NMoJ,
OeHCTBUEM NMYYHCTOH TEMIOTHI, H3MY4aeMOH 3TMM HCTOUHHUKOM, TO MOX BAHAHUEM 00-
Jy4E€HHs B OPraHH3Me MPOUCXOMAT OMOXMMHMYECKME CIABMIH, HACTyMaeT HapylleRHe
OEATENBHOCTH CEpAEYHO-COCYNCTOH W HepBHOH cHcTeM. KpoMe Toro, AnHTensHoe
BO3JIeHiCTBHE MH(GPAKpacHBIX Jy4edl BpeAHO BIMAET HA OpraHbl 3peHHsA: TNPHBOIMT K
NOMYTHEHHIO XpyCcTanyka. TakuM o6pa3oM, BO BTOPOM Clyuae BO3AeHCTBHE JyHHCTOMH
TEMNOThI OT PACTUIABIEHHOTO METalNa Ha OPFaHU3M paboTaroILero ABNAETCA BPEIHBIM
MPOM3BOACTBEHHBIM (PAKTOPOM.
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Bce onachple M BpeaHbie NMPOM3IBOACTBEHHbIE (AKTOPDI 0APA3AEAAIOTCS HA (PH3H-
yecKHe, XIMUYECKHe, GHOJIOTHYeCKHe U MCHXO(PH3HONOrHYECKHE,

@u3suyeckue (axkmopsl — IBAKYUIHECH MAUIMHBL W MEXAHWU3MbL, MMOBbILIEHHbIC
YPOBHH LUyMa ¥ BUOpaui, 3MeKTPOMArHUTHBIX H HOHN3HPYIOLIMX U3y4eHRi, Heaoc-
TaTo4Has OCBEILEeHHOCTh, TIOBBILICHHBIH YPOBEHB CTATHYECKOTO MEKTPHUECTBA H Ip.;

XUMUYECKUE — BELLECTBA 1 COCAMHEHHs, PA3NIUUHbIEC MO arperaTHOMY COCTOSHHIO U
00nanaoMe TOKCHIECKUM, PA3APAKAIOUM, CCHCUOMAMIUPYIOILMM, KAaHUEPOreHHbIM
M MYTareHHbIM BO3JeHCTBHEM Ha OPraHM3M 4YeNOBEKA M BIMAIOLIHE HA ero penpoayk-
TUBHYIO QYHKUHIO;

Ouo0a02u"eCcKIe — NATOTEHHBIE MUKPOOPTaHH3Mbl (0aKTepHH, BUPYCH U 1p.) M MPO- -
AYKTbl UX KU3HEESTENbHOCTH, & TAKKE XXHBOTHBIE M PACTEHHUS;

ncuxousuoiozudeckue — QUMYECKHE MEeperpy3ku (CTATHYECKHE W JMHAMHYe-
CKME) M HEPBHO-MCHXHUYECKHE (YMCTBEHHOE MepeHanpsikeHne, HepeHanpsiKeHne aHa-
JIN3ATOPOB, MOHOTOHHOCTD TPY/Ia, SMOLHMOHANbHBIE NEPErpy3KH).

OnacHble 1 BpenHble GakToOpbl TPOU3BOACTBEHHOH Ccpenbl, XapakTepHsle Ansg 50b-
IUMHCTBA COBPEMEHHBIX TTPOH3BOIACTB, NpHBeAeHb! B Tabn. 2.1,

Tabnuua 2.1
HerartupHbie $hakTopbi IPOU3BOACTBEHHOM CPEb

I'pynna ® .
daxTopos AKTOPb! Wcrounukn v 30Hb! AelicTBUs dakTopos
3arbuieHHOCTh | 30HBI MepepaloTKH CHITYUMX MATEPUATIOB. YYaCTKU BHIOHB-
BO3ayxa pabo- | KW U OYMCTKM OT;IMBOK. CBAPKH W IUIA3MEHHOH 00paboTkH,
yel 30HB 00paloTku N1aCTMACC. CTEKAOTIACTMKOR ¥ APYTUX Xpyn-
KUX MaTepHaJloB. Y4acTKH Apod1eHHUS MAaTCPUAIOB U T.1N.
Bubpamun:
obuue Bu6poriiomanky. TpaHCTIOPTHBIC CPEACTBA, CTPOUTENbHbIE
MantuHbl
JIOKaIBHBIE BHOpPOMHCTPYMEHT. pbluark YApaBlAECHUS TPAHCIOPTHLIX
MalllH
AKYCTHYECKHE
KosicOaHus:
Ousuyeckue | HHPpazByk 30HBl OKOJ10 BHOPOFUTOLUANOK. MOLUHBIC ABMraTe/d BHYT-
PEHHErO CropaHus W APYTHUX BBICOKOIHEPreTHUECKUX CHC-
TeM
myM 30HBI OKO0JO TEXHOJNIOFMYECKOrO O0OpYA0BAHHA YIApHOro
NeHCTBHSA. YCTPOHCTB 111 UCTILITAHUS Ta30B, TPAHCTIOPTHBIX
CPCACTB. JHEPreTMYECKMX MalllUH
VABTPA3BYK 30HBl OKOJIO YJIBTPA3BYKOBBIX reHepaTopos, AedexTocko-
MOB. BaHHBI JI518 YALTPa3BYKOBOil 06paboTku
Dnexktpomar- | 30HBI OK00 JAWHHR JnekTponepenad. ycraHoBok TBY wu
HATHBIE MOAS | MHAYKIHOHHON CYIIKH. 73MEKTPOJaMAOBLIX T€HEPaTOpOB.
W M3JIYYEHUS TEJNCIKPAHOB. AUCHICEB. AHTEHH. MAarHUTOB
Undpakpacnas | HarpeTble noBepxHOCTH. PAaCIaBICHHbBIE BEIECTBA. H31y-
i paaHanus 4eHHUE T.TaMEHH
2 3ax. 3842 17




[TponomxeHue Tabn.2.1

I'pyvniia i . .
daktopst Herounukn  3ouel 1eiicTansg Gaktopos
(axTopos
Jlazepnoe Jlazepui. oTpakeHHOE J1a3epHOC U3TyYEeHHE
M3y 4CHUE
VYastpadmoncto- | 30Hbl CBAPKH. NI1a3MEHHON 00paboTKH
Bad pasManus
Hounsupyiowre | SlaepHoe TOMIAMBO. KCTOYHMKH H3IYUCHHHA, MpUMCHSE-
H3MYHCHUS Mble B pudopax. Ie(eKTOCKONax M MPH HAYHHLIX HC-
CI1CI0BAHHSAN
JAEKTPUYECKHI | DNEKTPUYECKUE CETH. JNEKTPOVCTAHOBKH. pacripeieiu-
TOK Tenn. TpaHchopMaTopsl, 0GOPYAOBAHHE C IEKTPONPH-
BOJOM H T.A.
JBikyuiMe  Ma- | 30Hbl JBHXKEHUA HA3EMHOIO TPAHCMOPTa. KOHBEHepos.
WHHBLL. MCXaHMW3- | [IO3EMHLIX MEXAHHU3MOB. [OABHIKHBIX HacTCH CTAHKOR,
Mbl, MaTepHalbl. | HHCTPYMCHTA, nepeaad. 30Hbl OKOI0 CHCTEM [TOBbILIEH-
W3AeMMs.  yacTu | HOTO AamjleHus. €MKOCTEH CO CKaThIMU ra3aMu. TpyOo-
®usnyeckue paspytaionmxcs | NpoBOAOB. ITHEBMOFHIPOYCTAHOBOK

KOHCTPYKUMHA U
T.IL

Bricora.
najaroime
NpeIMETh!
OcTpble KPOMKH

[ospienHas
WK TOHWXeHHas
TeMneparypa Ho-
BepxHocTeir 00o-
pYIOBaHMA.  Ma-
TepHAIOB

CrpouTeibHble B MOHTAkHbiE paboThl. OOCIYXKHMBaHME
MAaLIUH U YCTAHOBOK

Pexcyiuvii 1 KOMOUIMI HHCTPYMEHT. 3ayCeHIbL. 1epOX0-
BaThle NOBEPXHOCTH, METANIHUECKAs! CTPYXKKA, OCKOIKU
XPYIIKHX [1PEIMETOB ’
INaponpoBodbl, ra30BOAbl. KPHOTEHHbBIE YCTAHOBKH. XO-
JIOAUIIBHOE 000PYA0BaHME, PACIUIABhI

Xumyueckue

3ara3oBaHHOCTH
paboueii 30HbI

3anpIeHHOCTD
padoueii 308!

[Tonananue san0B
HA KOXHble MOo-
KPOBbl W CIIH3M-
CTbie 000A0UKH

I

VTeukH TOKCHYHBIX Ta30B W NAPOB U3 HErePMETHYHOTO
ofopy10Balns, HCMApeHHs H3 OTKPBHITBIX eMKocTel |
NP NIPOINBAX, BHIOPOCH! TOKCHUHBIX BEILECTB TIPH pa3-
repMeTH3alul o0OpY/IOBAHUS. OKPACKa pachbIICHHEM,
CYUIKA OKPAlIEHHbIX MOBEPXHOCTEH

Crapka u nasmeHHas o0padoTka MaTepHaioB ¢ cojep-
xaHveM Cr.O;. MnO. nepechirnika ¥ TpaHCIOPTHPOBAHUE
JHCIIEPCHBIX MATEPHAJIOR, OKpAcKa paciiblIeHHEM, natika
CBMHLIOBLIMU NPUIIOSMH, Naitka Oepu.iMa U OPHIOAMHE.
colepKatiiumu Gepuiani

[anbpRaHKuEeCcKOE MPOU3BOJACTBO (TPaBNEHHE M T.IL). 3a-
NOJHEHHE €MKOCTEH, pacnbileHHe XHAKOCTeH (onpbl-
CKHMBaHHe. OKpacka NoBEPXHOCTEH)

-
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Okonyanue Tadn.2.1

["pynna . .
®dakropbt Herounnku # 30HbE JeHCTBHS (AKTOPOB
daxTopos
TMonanaune s708 | lanpBanuueckoe NMPOM3BOACTBO (TPABICHUE U T.0L). 3a-
Ha KO/XKHBIE 110~ | TOJHEHHE EMKOCTeH. pacnblieHne KUAkocTel (onpbi-
KPOBBI M CIIM3H- | CKMBAHHE. OKPACKA NTOBEPNHOCTEH )
CThIE O00NIOUKH
[lonananve 5308 { OWIMOKU T1IpY MPUMEHEHUH KMUIKOCTEH. YMBILIICHHbBIE
B WENYAOHHO- | AeHCTBUA
KHIIEYHbIH TPAKT
BHONOrH- CmMasouHo- O6paboTka MaTepraloB C TPUMEHEHHEM 3MYILCOJIOB
qecKue OXJIaX JaloLUHe
wuakoctu (COX)
Dusmyeckue
Neperpy3ku:
CTaTHYECKHE [TpogomkuTtensHas pabota ¢ IuciiesMH, paboTa B He-
ya00HO# 1103€
auHamuueckue | [loabeM v nepenoc TsxecTedl, pyuHol Tpya
HepsHo-
Menxodu- ncuxuq?cm.e
3MONOTHYe- HIeperpy 3K . ~ .
cKite YMCTBEHHOC Tpyn Hay4HbIX palOTHHKOB, Mpenoiaapareiei. CTyAeH-
nepeHanpsKeEHHE | TOB
nepeHanpsxenue | Oneparopsl TEXHHUYECKUX CHCTEM. 2BHAUCIIETYEPhl, pa-
aHaIN3aTopOB Gora ¢ aMcnaesMu
MOHOTOHHOCTb HabmoneHue 3a npou3BOACTBEHHBIM NPOLIECCOM
Tpyaa
aMoluonansible | PaGora aBHaaucieT4epoB, TBOPYECKUX PaOOTHHKOB
feperpysKu

ITpumeuanne. B tex cayuasx. koraa B paboueii 30He He obecreyeHbl KOMOPTHBIE VC-
JIOBUS TpyJa. HCTOYHUKOM (PU3HUYECKHX BPEAHBIX (JaKTOPOB MOTYT ObITh HOBBIIUEHHASA WIH
MOHWKEHHAs TEMIIEPATyPa BO31YXA. [IOBBILEHHOE HIH NIOHIKEHHOE aTMoc]epHOe AaBieHHE,
NOBLILLIEHHAs BIAXHOCTh U CKOPOCTb ABMAKCHHUS BO3JyXd. HENPABHJIBLHOE OCBELIEHHE (HE10C-
TaTOYHas OCBELICHHOCTD, MOBBILICHHAS SPKOCTh, MOHUAKEHHAS KOHTPACTHOCTb. NOBbILUCHHAS
NyJikcalus CBETOBOrO MOTOKA). BpeiHbie BO3AECHCTBUS BO3HUKAIOT TAIOKE NPH HEJOCTATKE KH-
CJI0poaa B Bozayxe paboueH 30Hbl.

CoBokynHoCTh akTopoB NMPOH3BOJACTBEHHON Cpelbl H TPYAOBOTO Tpouecca, OKa-
3bIBAIOLIMX BAMSAHHE Ha 310poBbe U paboToCTIOCOOHOCTL HENOBEKa B Mpouecce Tpyaa,
HasbIBAIOTCA YCTIOBHAMH TpyAa.

YcroBus TpyAa B LEIOM OLIEHUBAIOTCS 110 YEThIpEM KiaccaM:

1-it kaace — ontuMaibHble (KOMOPTHBIE) YCAOBHA Tpyda OBECNeYnBAIOT MAKCH-

MallbHYI0 MTPOU3BOAMTENBHOCT TpPyda M MUHMMAaNbHYIO HaMpsXeHHOCTh OpraHu3Ma
YesloBeka;
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2-it Kkgacc - JOMYCTUMbIE YCOBHS TPyZAa XapaKTEepH3VIOTCH TAKUMH YPOBHAMM
thaxTOpOB cpelbl ¥ TPYAOBOTO Mpouecca, KOTOpbie HE MPEBbLIAKOT THIHEHUYECKHX
HOpMaTHBOR Ans pabounx mecT. Bosmoxnble H3MeHeHHs (PYHKUHOHANLHOTO COCTOAHHA
OpraH{3Ma BOCCTAHABIHBAIOTCA BO BPeMs PeriiaMeHTUPOBAHHOTO OTALIXA UM K Hadamy
cnedyroieil cMeHbl H He JOMKHbBI OKa3blBaTh HeOMaronpusTHoe Bo3jeiicTBHe B OM-
AKailleM 1 OTIAN1CHHOM NEPHOAaX Ha COCTORHUE 30POBLA PadoTaloUIero W ero noToM-
ctB0. ONTUMaTbHbBIE H IOMYCTHMbIE VCIOBUA TPyaa Oe30MacHsl;

3-H KJace — BpeHbie YCTOBUA TpyJa XapaKTepH3yKTCs HanuyMem BpeaHbIX Mpo-
H3BOACTBEHHBIX (PAKTOPOB, NMPEBLILIAOILMX MIMEHUYECKHE HOPMATHBBI W OKa3blBalo-
WHX HEONArONPHATHbIE BO3ICHCTBHE HA OPraHH3M pabOTAIOWETD WM €T0 NOTOMCT-
BO. B 3aBUCHMOCTHM OT ypOBHS NpeBbHIICHHA HOPMATHBOB (haKTOpbl 3TOrO Kiacca noa-
pa3aeaAOTCA Ha HeThIPe CTeNeHH BPERHOCTH!

3.1. — BbI3bIBAIOLLHE 00paTHMble (HYHKLIMOHANBHbIE H3MEHEHHA OpraHn3Ma;

3.2. — NpUBOAALIME K CTOHNKMM (PYHKUMOHANBHAIM H3MCHEHUAM M POCTY 3abone-
BAEMOCTH;

3.3. — npuBoaAULIME K PA3BUTHIO NPOeCcCHOHANLHOM MaToNorMy B ierkoi dopme
POCTy XpOHHUYECKHX 3a001eBaHNH;

3.4. - npuBoAALIME K BO3HUKHOBEHHIO BhIp&KEHHBIX (popM MpodeccHoHaTbHBIX 3a-
HoneBaHnii, 3HAUMTENLHOM POCTY XPOHUYECKHX U BHICOKOMY YpPOBHIO 3a00/1eBaeMOCTH
€ BPEMEHHOH yTpaToi TpyaocnocoGHoCTH;

4-ft kjaace — OMacHele (IKCTPEMabHbIC) YCIOBUA Tpyaad. YpOBHU MPOU3BOACTBEH-
HBIX (PAKTOPOB ITOrO KJiacca TAKOBBI, YTO WX BO3AeHCTBUE Ha NpoTaxkeHHH pabodeit
CMEHbI HIIM €€ YacTH CO3AaeT yrpo3y JUIS ®KH3HH H/WIIH BbICOKMI PUCK BO3HHKHOBEHHS
TOKeNbIX HOPM OCTPBIX MpodeccHOHANBHBIX 3a00neBaHN. -

KoHTpo/ibHble BONPOCHI K TJ1aBe 2

IToHsTHE 0 NPON3BOACTBEHHOM cpene.

[ToHsTHe 0 BpeaHbIX 1 ONacHbIX (hakTopax NPOU3BO/CTBRA.

Knaccudmkaums BpeansiX i oacHeX (HaKTOpOB NPOH3BOACTBEHHON CPEAbL.
[MonaTue 06 ycioBusAX Tpyaa u ux knaccudurauus.

b
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3. BO3AYX PABOUYEH 30HbI

3.1. MUKPOKIHMAT NPOU3BOACTBEHHBIX NOMELLEHHI

YenoBeK HaXOAWTCsA B NMOCTOSHHON B3aMMOCBS3M ¢ OKpyxarowwei ero cpenoit. Mo
Mepe BO3MOXHOCTH OH npucnocadnueaeTca K Hell, a NpU HEBOIMOKHOCTH BCEMM AOC-
TYIHBIMH CPEACTBaMH npucrnocadiuBaet ee k cebe, obecneynBas TeM CaMbIM yCJIOBHs
1Ut CBOETO HOPMANLHOTO CYLIECTBOBAHHS.

PaGotaroiuii 4esloBek MPUMEpHO TPeTh CBOEr0 BpeMEHM HaxXOJMTCS Ha MPOM3BOJACTRE
BO B3aUMOCBA3M C TIPOM3BOACTBEHHOH CpenoH, KOTOpas XapakTepu3yeTcs pasnuuHbIMH
($aKTopaMH: MUKPOKITMMATOM IPOM3BOACTBEHHBIX MOMEILEHNH, HHTEHCHBHOCTBIO TEXHOJ0-
rHYECKOTO MpoLecca, NPUMEHAEMBIMH MaTepHalaMi U MEXAHM3MAMHU U T. 1.

Mukporxaumam npou3go0cmeen sl NOMeu{eHil — METEOPOJOrMYECKHE YCIIOBUA
BHYTpPEHHeH cpesibl 3TUX NOMELUEHH], KOTOphle ONpeessioTcs AeACTBYIOIMMH Ha Op-
raH{3M YEJIOBEKA COUCTAHUAMH TeMIEpaTypbl, BIAXKHOCTH, CKOPOCTH IBWKEHHS BO3-
IyXa u Teruosoro odnyyeHus [1].

Htak. mnoxazarensMH, XapakTepH3yKOIUMMH MHUKPOKIMMAT B [POM3BOICTBEHHBIX
noMeluerusx, apastorcs [11]:

& TeMneparypa BO3Ayxa;

e TemmnepaTrypa NoBEPXHOCTEH;

® OTHOCUTEJbHAsA BIAXKHOCTb BO3YXa;

® CKOpPOCTh JIBIXKEHHS BO3AYXa;

® HHTEHCHBHOCTb TEMJIOBOTO O0JIyHeHHS.

IMokazateny MUKPOKIUMATA J0MKHBI 00ecneYuBaTh COXpaHEHHE TennoBoro OanaH-
ca yenoBeKa ¢ OKpy’Karoliel cpefoil ¥ noaaepKaH1e ONTHMATIBHOTO WK AOMYCTHMOTO
TEMJIOBOFO COCTOAHMS OpraHH3Ma.

OpraHn3M uelloBeKa Ha3blBalOT TEPMOANHAMUYECKOH CHCTEMOMH C BLICOKHM MOCTO-
SHCTBOM CpeAHeH TeMIepaTypbl Tena MpH 3HAYUTENIBHO MEHSIOLIMXCA YCIOBHUAX {10-
CTYIUIEHHd Y NTOTeph Tema.

B TeueHue Bceit KH3HM YeNOBEK CYLIECTBYET B Mpedesax OYeHb OFPaHUYEHHOTO U
AKTUBHO 3allMLIAEMOr0 IHANa3oHa BHYTPEHHHX TeMreparyp Tena. MakcuMmanbHO A0-
MyCTHMBIE Mpeaesbl As )KU3HEAEATENABHOCTH KieTok — oT 0°C (obpa3oBaHue KpUcTall-
708 Abga) Ao 45°C (TennoBad koarymsiUHs BHYTPUKIETOYHbIX OenkoB). OfHAKO B KO-
POTK¥Ee NPOMEXXYTKH BPEMEHU UENIOBEK MOXKET MEepEeHOCHTh TeMNeparypy Tena HUXe
35°C ynu seiwe 41°C.

IfpuHUMan BO BHMMaHHE TOJMILKO T€ NEpenaabl TeMNEPaTyp, KOTOPbIE CYLIECTBYIOT
MEXKIy MOBEPXHOCTBIO JIEAAHOTO LUHTa AHTAPKTHABL, TA€ TEMIIEPATypa BO3LyXa MOXET
Najnate 10 MuHyc 82,6°, W [UKYHIJIAMM TPOITMKOB, I'/Ie OHa MOAHUMaeTcs A0 e 50°,
MOXXHO CYUTATh, YTO YeJI0BEK ClIOcOOeH OOMTATh B cpelle, TEPMHYECKHIH IHana3oH Ko-
Topoit npepninaer 100°C.

CrenoBarensbHo, 4enoBEUECKUi OPraHuiM MOXKET MPOM3BOAUTL NOMCTHHE OTPOM-
HYIO BbIpaboTKy IHeprun ans 6opbbbl ¢ X0A010M W kapoil. Ero MoxHO cpaBHHUTH ¢
HenpepeiBHO aeficTByoileit Gabpukoit Tera, obecrieyeHHON COBepILCHHbIMU  (u3HO-
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JOTMYECKIIMH  MEXAHM3MaMM camoperynauun. UTobbl noagepxuBath TeMmneparypy
CBOEro OpraHKW3Ma B 3THX Mpejenax, ueloBek Bbipadoran odenb IhPekTusHble Pusno-
NOTHYECKHE PEaKLHH, ¢ MOMOLIBIO KOTOPHIX OH OOBLIMHO pearnpyet Ha pe3kue neperna-
Ibl, CBSI3aHHBIE C CHIIBHBIM NEPErPeBOM MM C CHIBHBIM MEPEOXNAKACHUEM OPraHnu3Ma.
DTO CBUAETENLCTBYET O KONOCCAILHBIX NPUCHOCOOHTENLHBIX BO3MOXKHOCTAX, BbIpabo-
TaBLIMXCA B MPOLECCE IBOMIOLMU (KOHEYHO, BKAIOYAs W MpPUMEHEeHHe COBPEMEHHO#M
TeXHUKH: CO3/laHHe 0co00ro MHKPOKIMMATa B MOMELICHHAX, OTOINEHUS, KOHAWIIMOHM-
pOBaHMA BO31yXa, CMEUUATU3UPOBAaHHBIX CPEICTB TPAHCNIOPTA, OAEKIbI ¢ N100TPEBOM
MU OXNAKACHHEM M T.M.). B OCHOBE ITHX peakuMil, BbI3BaHHBIX HEOOXOAUMOCTBIO KO-
OpAMHWPOBAHHS PA3NMUYHBIX CHCTEM YENIOBEYECKOTO OpraHu3Ma U PeryIupoBaHMs [1po-
LIECCOB TEMUIOBBIAEACHH Ul HOMACPKAHNA NMOCTOSHHOH TeMreparypb! Telia Yenose-
Ka, — QYHKYUA mepmopezyaayuu.

W.IT. INaBnoeeiM B 1881 I. 6b110 BBIABMHYTO MOJIOKEHHE, UTO OPraHU3M yeloBeka
JeNUTCs Ha aapo K odosouky. 1o coBpeMeHHbIM NpeAcTaBiAeHUsAM, Macca sapa (T.e.
BHYTPEHHMX TKaHeH U OpraHoB) cocTas/seT NPUOIH3UTENHHO 110JIOBHHY Beca Tesla. Ko-
rJa 4YesioBeK 3/I0POB M YCIOBHA OKpYXKalolleH cpellbl He TPeOYIOT Ype3MepHOro Hanps-
WEHMUA ero TePMOPEryAATOPHBIX CHCTEM, TEMIIEPATYPa Spa COXPAHIETCS NOCTOAHHOM.
OHa MOXET B M3BECTHOH CTETeHH MOBBIIATHCA MPH OCOOEHHO Tshkenoi Gu3nyeckoii
paboTe, neperpese NpH OYEHb CHIBHON Kape WU NpPH JHXOPAZOYHOM COCTOSHHH BO
BpeMs 0OJIe3HH, a TAKXKE MOHWXKATBCA NPH CAULIKOM CHIIbHOM Xosofe. [Ipu Beex aTnx
COCTOAHHAX H3Hb 4€0BEKa M0/BEPracTcs OMACHOCTH.

Jns noanep:xaHus NOCTOSHHOHN TeMNepaTypbl Apa TeJa YeaoBeka AoJkeH colio-
NaThCs TENNOBOH OanaHC: MOCTYIIEHHA Temja K HEMy M BHYTPEHHsS BblpaboTka ero
HOMKHB! YPAaBHOBELIMBATLCA pacxoayeMbiM TeruioM. [lo ycrnoBusaM Hynesoil TepMmope-
TYNSUMM NPUPOCT Teruia cOalaHcUpoBaH TEIUIOBBIMU NOTEPAMH, TEMI0Ta HE COXpaHs-
eTcs, a TeMIepartypa Tena MoAAep>KUBAETCA B PABHOBECHOM COCTOSHHH.

TemnepatypHblil pexxuM 000OUKH YeNOBEYECKOro TeNla, K KOTOPOH OTHOCAT KO-
HEYHOCTH M Hapy)XHble TKaHH TYJOBHILA (TONMHUHOH 2-2,5 cM), pe3KO OTJMYEH OT pe-
X¥Ma BHYTpPeHHHX opraHoB. O00NI0YKY Ha3bIBAIOT «TETLUIOBLIM LLIO30M OPraHH3May,
rae TEMmio MOXeT COCPeNOTOUMBATHCA MM PacXoloBaThcs 0e3 3aMeTHOrO H3MEHEeHHA
Temneparypbt FIyOOKkuX cnoes Tena y 6e3 Bpesa Ans 310poBbsA. UenoBek KUBET B yCno-
BHSX MOCTOSHCTBA TeMNepaTyphl BHYTPEHHUX YacTel opraHuMama: Ii Toro, 4Todbl ero
CYIECTBOBAHHE M JEATENbHOCTH ObUTH BOIMOXKHBI, Temiieparypa ero tena (00004KH)
NIOJKHA BCE BpeMs MoANep)KUBaThCa Ha yposHe 36-37°C.

CpenHue npenenbl TEMIEPATYPsl TENa, B KOTOPBIX YENOBEK COXPAHAET KHU3HECNO-
cOBOHOCTB (HO HE TPyAOCNocoOHOCTB!), CpaBHHTENBHO HeBesukH: oT 25 1o 43°C. Ceit-
Yac NpH orepaumax HCNoib3yeTcs METOI 3HAYUTENBHOrO OXAKIAEHHA Tea GONbHOrO:
¢ 36 no 25°C. B MHOCTpaHHOH ne4aTH NMpUBOAATCH CEHCALIMOHHBIE COOOLIEHHUS O BBI-
’KMBaHUM JI0JeH, TEMIIEPATYpPa Tesa KOTOpbIX OMycKanacs A0 6ojee HH3KUX NMPENEnos.
BepxHue 1 HIXKHHE NOPOroBble 3HaYeHHs GONM AN TEMIEPaTyphl KOXH 4€I0BEKa paB-
Hbl npubAN3NTeNsHO 43°C 1 10°C  COOTBETCTBEHHO.

Mopdonornueckye HccnenoBaHUA BbIABHIN MECTOHAXOX/IEHHE CaMOro OONbLIOro
TEPMOPErYIHPYIOILEro YCTpolicTBa B 00/IaCTH MO3ra, HM3BECTHOTO I0] Ha3BaHUEM
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npefoNTHYECKUIl, WM NPEeAILeCTBYIOILUH, runoTanaMyc. B 3ToM MecTe pacmnonoxeHst
HepBHBIE KJIETKH, KOTOPbIC PearupyroT Kak Ha HarpeB (HefpoHbl. YYBCTBUTENbHBIE K
Teruly), TaK ¥ Ha OXJakIeHHe (HeHpoHbL, UYBCTBUTENbHBIE K X0n0ay). DTa 0061acTs no-
MHUHHUPVET Ha CHCTEMON YMPaBJIeHHA TEMIIEPATYPON Tena. NPUHUMAs NMOCTYTIAIOULYIO
CEHCOPHYI0 MHGOpPMaLMIO OTHOCHTENBHO TEMIEpPaTypsl Tela U MOChinas OTBOIALINE
CHrHAIBl K 000JTOUKe, MBILILIAM U APYTHM OpraHaM. YHacTBYHOIMM 4epe3 MOCpPencTso
aBTOHOMHO# HEpBHOM CHCTEMBbI B TeMIMepaTypHom perynuposanuu. Cucrema ynpaene-
HHA TENOM YeslOBeKa aHATOTHYHA TepMOpErynupyoLiei GyHKuni ObITOBOro TepMocTa-
Ta, KOTOPBIi MOXKET KaK MOJAOrpeBaTh, TaK W OXMax/aTe noMeuieHue B nome. Koraa
TeMmriepaTypa Tena MOJHUMAETCA BbILIE HEKOTOPON «YCTAHOBNEHHOM» TEOPETHYECKOH
OTMETKH, TO B pabOoTy BKJIHOUAETCS! HEKHiT UCTIOTHHTENbHbIH IEMEHT, CBA3AHHLIN C OX-
AaKICHHEM OpraHH3Ma (NoTeHue, YCUNeHHe NPUTOKa KpoBU K obonoyke Tena). Kornma
TEMIIEpaTypa Tena OMyCcKaeTCs HUXKe YPOBHS YCTAHOBIEHHOH TeMIepaTypbl, TO K CHC-
TeMe MOJKJIFOUAIOTCS T€ 3IEMEHTBI, KOTOPbIE OTBEYAIOT 3@ YBENHYEHHE TeMNAONOTOKOB
(yMeHbLIAOILMICA KPOBOTOK BHYTPH OOOOYKH Teja, MOEXKHMBaHHE, APOXKb W T.IL).
OnHako B OTIW4YHE OT ObITOBBIX HAaTPEBATENbHBIX H OXNAAUTENBHBIX TPHOOPOB cUCTEMA
TepMOPETYSLMHK Y HeNoBeKa He paboTaeT Kak ApoCcTas cucTeMa BKIHOYEHUS — BHIKJIO-
ueHus. OHa TaKk)Ke MOXKET peryiupoBaTbCA W MO OTKAOHEHHWIO B 3aBUCHMOCTH OT pery-
JHPOBOYHBIX XapaKTEPUCTHK.

[Tpu Temneparype Bo3ayxa nmoc 20°C pacnpenenieHHe NOCTYNAOLIErO Temnnaa B op-
raHu3me denoeeka of ConHua (MM TETUIOBLIX MCTOUYHWKOR), aTMocdiepbl W OKHUCIH-
TENbHBIX MPOLECCOB BHYTPH Tena yenoBeka cieayouee: 31% ot obmwero ero Kosye-
CTBa YHOCHUTCS OBHXKYILMMCS BO3OYyXOM, 44% — TpaTHTCS Ha W3Ny4YeHHE B OKPYKarko-
HIyIo cpeldy, 22% — WAET HA UCNapeHHe C MOBEPXHOCTH KOXHOTO MokpoBa, 1,0% — no-
Tpebasercs na HarpepaHue muu, 1,3% — Ha HarpeBaHue Bo3ayXa B Jierkux u 0,7%
TepseTcA C BbIACACHHSIMU.

OCHOBHBIMH BHEILHUMH (AKTOpaMH, BIHMAIOIWNMH Ha TEPMOPErYIALUIO YeToBeKa —
Ha MpOTeKaHue Tena00OMEHOB C MOMOLULKD KOHBEKLMH, M3fyueHHs U napoobpa3oBa-
HUA, ABNAKOTCA TeMreparypa oKpykawollel cpensl (¢, °C), OTHOCUTENbHAS BAAKHOCTD
(@, %), cxopocTh ABMXKEHMs BO3ayXa (V, M/C) W TenyoBas paguauls OT ropavYHx Mo-
BepxHoCTel (1, °C u J, Br/m’).

OueHka BO3IEHCTBHA HA YesOBEKa TeMIMepaTypbl M3MeHAeTcs B 3aBUCHMOCTH OT
BPEMEHHU rojia, reorpadyueckoro rMonoXeHus pailoHa, OT COCTOAHHA BO3AYLUHOMN cpe-
Abl. B apyrux TemrnepaTypHBIX YCJIOBUSX BCE CTAaTbH pacxoja Teria NpeTeprieBaloT 13-
MeHeHue. CyiecTByeT Takoe BbipaxeHHe: «Kn1MaT BXOAHUT B OpraH13m uepes KOxy».

Tlpu BeicOKOH TemmnepaType Bo3ayxa opraHmisMm Hopetcs ¢ neperpesom. Uenosek
0cBoboXkIaeTcst OT U3OBITOYHOIO TEra NnyTeM TeMsonepesadu B OKPYXAILLYIO cpeay
C MOMOLIBIO pagMauuH, KOHBEKUMHM H KcrapeHusa. Utodbl obrerynTs 3TOT TernoodMeH,
BKJIOUEHbl W PErynupyOTCs JIB€ MEPBHYHbIE CHCTEMBbl MCHOJHUTENBHOIO MeXaHu3Ma:
np# xape pedaeKTopHO PacIuUPSIOTC COCYAbl KOXKH (Ba3oaMNATaLMS 0D0IOUKH Tena)
H YCHAWBAETCS NMOTOBBIAENEHHE.

Paciinpenyie cocynoB KOKH NPOUCXOINT, MPeXie BCEro, IUId TOTO, 4ToObI Nepeaats
TEnio OT Aapa A0 000NOUKHM Tella YenoBeka (BHYTPEHHAR Tensjornepeaaya), B TO BpeMs
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KaK McnapeHue norta odecneunBaeT uYpe3pbluaiHo dpdekTHBHBIE CpeIcTBa OXIak eHHS
KPOBH JI0 €€ BO3BpALUEHHs K IilyOOKMM TKaHsAM Teja YenoBeka (BHEWH A Tefonepea-
4a). B 31r0M ciyyae, 4ToObt 00NeryuTh TeMnepaTypHoe peryanupoBaHHe, yBeaH4HBaeTCs
MOBEPXHOCTHBIE KPOBOTOK, HapaluuBaercs ero od0beM. IDTO CKasblBaeTcs Ha padore
Cep/IeYHO-COCY ANCTOH CHCTEMBI COKPALIAETCA UECHTPANbHbI KPOBOTOK, yMEHbluaeTCs
o0beM X0aa BcachbiBaHus. B MTOre, B apKkuX yclOBHAX 4YacTOTa CEpPIAEYHBIX COKpalile-
HU# CTAHOBUTCA BBILLIE, YYALIAKOTCS JAbIXaHUE H MYJIbC, CHHKAETCA KPOBAHOE NaBJICHNE,
HabnoAaeTCA MOKpaCHeHHE KOKHOrO MOKpoBa. TeMrepaTypa KOxu NOBhIIEHa, BCle-
CTBHE 4€ro CHIIBHO YBEIHYHIACH OTeps TEMNa H3TYHEHHEM.

B Teroperynaumu KU3HEAEITENEHOCTH YeNOBeKa YHacTBYIOT oT 2 A0 4 MumiMo-
HOB IK30KPHHHBIX NMOTOBBIX XKese3, OecnopsiioYHO W HEPABHOMEPHO pa30pOCaHHbIX 110
BCell TOBEPXHOCTH Tena. JK30KPHHHLIE HKeNe3bl BLIAENAIOT MMOT HENOCPEICTBEHHO Ha
MOBEPXHOCTb 000JI04KM Tena. OH UMEET BLICOKYIO TEeMsOTy MapooOpa3oBaHUi W Mie-
anbHO YAOBJIETBOPAET LenH oxJaxaenus. 2PPeKTUBHOCTD 3TOM CHCTEMbl OXNAKACHUA
Bbicoka. Hampumep, pabotarommii uyesoBek nipu noTpebieHHu Kuciopona B obbeme
2,3 nutpa B MHHYTY NPOM3BOAMT TenioThi A0 640 BT. Ecin Ob1 He ObLTO MOTOOTAEIE-
HuA, TO TeMIlepaTypa Tena yenoseka noeeliuanack G Ha 1°C kax/bie 67 MuHyT. OX-
T@xAeHUE Tella JOCTUraeTca NyTeM ucnapeHus nota. Ilpu a¢dekTHBHOM HcnapeHHHu,
COCTaBAIOUIEM IpUMEpHO 16 © B MUHYTY (pa3yMHasd HOPMa TEILIOBBIX TIOTEPD), BblOe-
JIeHHe Terula MOXeT COOTBETCTBOBATL HOPME, M BHYTPEHHsAA TeMIlepaTypa Tefla MOXKeT
[TO/LIEP/KUBATLCA B PABHOBECHOM COCTOSHHH.

H3MeneHus, npoHcLIealNe B OpraHu3Me MpH »apKoH Moroje, BCE BMeCTE MPHBO-
JIT K YABOSHHOH 1O CPaBHEHHIO C X0JIOAHOH noronoil notepe tenna. Ilpouecc ucnape-
HUA MpoTekaeT ¢ OoJblIOH 3aTpaToi 3Hepruu: Ha | r BoAbI TpaTUTCA ANA MepesBoja ee B
nap okofo 600 kanopuii terna. KonuuecTBo HCMapHBLUETOCA C NOBEPXHOCTH Tejla MO~
T4, a ClIeIOBATENBHO, U HHTEHCHBHOCTb AOCTHIHYTOrO IMPH ITOM OXMKICHHA 3aBHCAT
oT paboThl MEXaHW3MOB BbIJEJEHUA 10Ta U CKOPOCTH €ro YIaneHHs C MOBEPXHOCTH
Koku. OHM CBA3aHBl, B CBOIO OUEpelb, C TeM, HACKONBKO «IIPABUNBHO YENOBEK MOTE-
€T», T.€. PABHOMEPHO JIM M MOCTENEHHO JIH BbIJE/AETCA Bara Ha NOBEPXHOCTH TeNa
YCIIEBAET /I OHA JIOCTATOMHO CKOPO C HEE YAANATLCS. JTOT MPOLECC 3aBUCHT KaK OT
CBOWCTB OpPraHU3Ma, Tak ¥ OT METEOPONOrHYECKHX YCITOBHIA.

[Ipy HOpMAILHOM MOTOBBLIENEHHM OXJaXJIeHNE BCICICTBME MCMAPUTEIBHOrO 3¢-
(eKkTa 3aBUCHT OT COOTHOLUEHHA ME 1y AAaBAEHHAMU BOASHOTO Napa BAAKHON o0onou-
KW 1 OKpY>Karoliero ee Bo3dayxa. M3 MHorodncneHnsix HabMoneHHit cneayeT, 410 Ten-
NOBOH GanaHc uenoBeka, HAXOALIErocs B MOKOe, NMOJIEPKHBAETCA YKE C HEKOTOPHIM
TpyAoM npH TeMreparype Bo3ayxa 40°C M oTHocHTeNnbHON BAaKHOCTH §5%. 3a aTMH
npeaenaMi camovyyBCTBHE OOsbIUMHCTBRA Atofel pe3ko yxyawaercs. Takum odpazowm,
BbICOKAs BJIAKHOCTb M [UIOTHAA MM BOZOHENpPOHHLIAEMAas 0/eKNa OrpaHHu4YMBAOT OX-
JlakAeHHe HCIapeHHeM, B TO BpeMs Kak Cyxoil BO3IyX, OOBETpPHMBaHHE Tena B JIETKOM
MOpHCTOM oaexkae obnervaroT ucnapedue. Ho ecnu paboTa cea3aHa ¢ OonblUMU Qu3M-
YECKUMH Harpy3kamMM H CONPOBOXIAETCA OOMIBHBIM NTOTOBBLACIEHHEM, TO OXJAKIEHHE
MCTIAPEHHEM MOKET ObITh OrPaHMYeHO CIIOCOOHOCTLIO TENa K MOTOBbIACNEHHIO (He 60-
Nee 1-2 nUTpoOR B yac).
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DddexTyBHAA CTpaTErus NPOTUB MEPEONNAKCHNS T€Na COCTOUT B TOM, 4TOOb! 110-
MbITATbCA  YBEMHUYUTL TEMAOW3ONALHIO OO0MOYKH YeNROBEYECKOro Tena, a4 HWMEHHO
VMEHBWNTL OTHAdy Terna ¢ KOAKHOI'O TNMOKpOBa W YBEJHUHTH BLIpPAOOTKY Terna (oH
MOKET €€ YABOUThH). ITO AOCTUIaeTcs NyTeM YMEHbUICHUS MOBEPXHOCTHOIO KPOBOTO-
Ka K €ro koxe. [ia 3T0ro B pesysnbraTe COOTBETCTBYIOILHX CHIHAIOB HEPBHBIX peuern-
TOPOB W KOMaHbl, AONYUEHHOR M3 LIEHTPaTbHON HEPBHOH CHCTEMbI, MPOUCXOIUT CO-
KpaLlieHHe COCYA0B KOXKH ¥ NMOAKOKHOH KieTHaTky, a npu dosee HU3KOMH Temnepartype
WM OCOOEHHO PE3KOM ee MaLeHHH TOABASETCA «IYyCHHAA KOXKa» — MPU3HAK TOro, uTo
HauyaJId COKPaLIaThbCs M FaJKue MbILbE KoxH. Cy)KeHHe KOXKHBIX cOCY0B DoJee Bbl-
PaKEHO HA KOHEYHOCTAX, YEM Ha TYJIOBHILE YENOBEKA.

3arTpathl Tenjga Ha MCNApeHHe MoTa B TAKMX YCAOBUAX MAaJalOT [0 BECbMa MalbiX
Be/iMUMH. TOK KPOBH B MOBEPXHOCTHBIX CHOAX Tefa 0cnadiseTcs: NPOUCXOANT €€ OTTOK
K BHYTpEHHUM opraHaM. bnarogaps 3ToMy yMeHbLIAETCA pa3sHULA MEKAY TEMIIepaTy-
PO KOXH M TeMNEpaTypol OKPYXAILEH cpeabl. ITO NPUBOAUT K COKPALLEHHIO H3jty-
yeHUs — OCHOBHOI CTaTbW pacxojia Tea, COCTABAAIOIIEH OKONO MOJOBHHBI BCEX €ro
3arpaT. [lpy 3TOM TensooOMeH Tena ¢ OKpyKawoilel cpeloil yMeHblUaeTcs nponop-
LUMOHANLHO PA3sHOCTH TeMNEpartyp Teaa U OKpyKawowero so3ayxa. OaHako ymeHbiie-
HHE H3MYYeHHA 3HAYMTeNIbHel, Tak Kak OHO MPONOPUHOHATBHO YETBEPTOH CTeleHH
TeMNepaTypbl Tena, CNejoBaTeNbHO, HeDOoNblIoe yMeHblIIeHHe ee OJIM3 KOKHOro no-
KpOBa NPUBOAWT K BECbMa CYIECTBCHHOMY CHIDKEHWIO 3TOH CTaThby pacxoja Temsna.
YKa3aHHBIMH C0Ccob6aMH MPUCTOCOOUTENBHbBIE MTPOLIECCH] MOTYT YMEHbIIATD TETJIONO-
TepH opranusma ao 70%.

B HauansHbiil epuoa BO3AEHCTBUS HU3KUX TeMIIepaTyp Ha OpraHH3M 4esloBeka Ha-
6nr01aeTca yMeHbIIEHHe 4acTOThl AbIXaHus, yBenudeHue odbema saoxa. [lpu nponon-
KHTEABHOM JEHCTBUH JbIXaHHE CTAHOBUTCH HEPUTMHYHBIM, YactoTa M 0ObEM BJOXa
YBENMUMBAKOTCA, UIMEHACTCA yIIeBoARbI 0OMeH. V G0fbHBIX M He3aKaneHHBIX roaeit
paboTa npuUcrnocoBHTENBHBIX CHCTEM ObIBAET B TOW M/IH MHOH CTENEHH pa3NaXKEHHOMH.
TosToMy peakums WX opraHu3Ma Ha CHHXXEHHE TEMITEPaTypbl OKpYXarolieH cpensl,
0co0EHHO NpM PE3KOM CHIKEHUM (Hampumep, NpH 3HAUYMTEAbHBIX CMEHAX MNOrOfbl),
BbI3bIBAET yXy[IIEHHE CaMO4yBCTBHA, OOJeBble OLLYMIEHHA, PEUMIAMBBI XPOHHUYECKHX
3a6oneBaHuil H pa3NHyHbIie MPOCTYAHbIE ABJICHHA.

[MepeoxnaxaeHne MOXeT NPUHUMATD pa3ziHuHbie (OpPMBI, BO3neHCTBYS Ha TeIso-
BOH OajaHC BCEro OpPraHu3Ma, BbI3bIBAcT CHUKEHHE BHYTPEHHEH TeMmeparypbl Tena,
4 TaKXe KOHEYHOCTEeH, KOXH, NIerkux (puc. 3.1).

lepeoxnam/ieHvie NPYBOIMT K AUCKOM(OPTY, HAPYLICHUIO CEHCOPHOM U HEPBHO-
MBIIIEYHOI (hYHKUMH 1, B KOHEYHOM HTOre, 00MopoxkeHH1o (puc. 3.2).

OTnnunTenbHON 0COGEHHOCTEIO PeakUMU Yea0BEKA Ha X0Jl04 ABAeTCA TOT (KT,
YTO B TEPMOpEry/IMPYIOLIeH PeakLni Ha XON0 3HAUHTeNbHO Oobllie MecTa OTBOAMTCA
noseeHnro. Hampumep, No CpaBHEHWIO € »Kapod B XOJNOIHBIX YCNOBHAX OKpykatolleii
Cpeabl 3HauuTenbHO oniee BAXKHYIO PONb MUrpaeT TO, KaKylo OJEXIY HOCHT YeNlOBEK
H Kakyto padoTy OH BBIUTONHAET.
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Paznpakenue
T Dddext crepruranns
Hapymenue 3penus
YMmenbiienue Hapyiuenve apwxeHuii
paboTocnocobHOCTH W TIOABWKHOCTH

YBennuense Harpy3Ku

Puc. 3.1. HeraTHeHBIC TIOCNEACTBHA IEpeOXNaXKACHUS

32-36°

27-32°

20-27°

15-20°

10-15°

<10°

<9°

OnrumanbHoe GyHKIIHOHUPOBaHKE
NajlbLEB PYKH

Bansnve Ha nonBuxHOCTS. CKOpPOCTH
U TOHYHOCTH JIBUKCHUSA NMAJILLEB

Yxyaweunue cmocodnoctH paboTaTh © MEKMMU JCTANAMH,
CHHXKECHHE BLIHOCTMBOCTH

Yxyawedue paboTsl ¢ KPYITHBIMY NIPEAMETaMU.
BHE3aNHbIe OONEBbIE OLIYLIEHNS

YumeHnienne obieid MyCKYILHON CHITBL H KOOPAUHAUMH,
foneBble OUIYLICHHS

HeuyBeTBUTENBHOCTS PYK. CHIKEHHE CIOCOOHOCTH K PYUHOMY TPYRY
IUTS BLINOJIHEHYS TPOCTEHILMX Onepatnii (Tonkale. AepKanue v T.4.),
CTIOHTAHHOE. PUTMHUHOE OTorpesanue (peakuus Jistonca)
QO0MopoxkeHue TkaHeld

Puc. 3.2. PacueTble TeMnepaTypbl, pyU KOTOPBIX MOXKET MPOHIOATH

c6oit B MexaHu3Me TermnooGMena
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D,OCTaTO‘{Haﬂ TENM03alinuTa NPEAOTBPALUAET HEPEOXNAXKICHHUE. KonwuectBo Temo-
noTeEPL ONMpeaAensacTcs TENN03aMNTHON O4ekK10H U KITUMaTHYECKHMH YCNOBUAMHU Cpe-
ael. OaHaKo cama Teryio3alliiTa MOKET Bbi3biBATh HEMWEATEIbHbIE HIH Heﬁnaronpmr-
Hble BO31¢HCTBHA Ha OpTraHu3M Y€NoBEKaA. anMCHCHHe TEMJIO3AINTHON ONEXK b1, 06)/—
BH, TIEPYATOK M TOJIOBHbLIX y60p0B YMEHLINACT NOABUXHOCTE M NOBKOCTH pa60qero.
Cyme(:TByeT TaK0€ NOHATHE, KAK «CTOWUMOCTD 3aUWNThIY. Ouo Q3HAYaCT, YTO nepeasu-
KEHHE € ME€CTa Ha MECTO H TECIOABHKCHHA HE MOI'YT NMPOMU3BOAUTLCAH 6eCKOHe‘{HO, no-
CKOJIbKY OHH, B KOHEYHOM CHETEe, NPHBOAAT K HCTOLUEHHIO CHIL. OIIHO M3 BaXHbBIX Ha-
l'lpaBﬂeHl/Iﬁ HUccnea0oBalus B JproHOMUKE — 3TO YTOYHEHUE quHKU.MOHaﬂbelX BO3MOX-~
HOCTEH O AbI 11 NOoAAEPKaHHWA TETIJIO3allUTRI OT X01044a.

3HayeHHEe OTHOCHUTENBHON BAAKHOCTH BO34YyXa MOKa3blBaACT MPOUCHTHOEC OTHOLLE-
HHE KOJHYECTBA COOepKaluxcs B ONpPEACIEHHOM obveme BO3J]lyXa (HPH Oﬂpe}leHEHHOﬂ
TeMNepaType M naBneva) 1apoB BOZblI K TOMY KOJIMYECTBY, KOTOPOE HOAHOCTBIO Ha-
chIAET 3TOT 00beM 10 BhillaleHWs UX B BUAE Kanenb JOKAA:

@=(Pn/ P)-100%  wum 0=(0s/ ps)-100%,  (3.1)

rae P, — JaBJIeHUE BOAAHBIX MapoB, COAEpKaUIMXcs B Bo3Ayxe, [1a; P¢ — naBneHue Ha-
CHILICHHBIX MapOB, 3aBUCALIEE OT TeMNEPaTyphl U JaBneHus BO3dyXa, [1a; p, — nnot-

HOCTb BOJASHBIX 1APOB, COAEPKALUMXCA B BO3YXE, KI/M'; pg ~ [MJIOTHOCTb HACBILLEH-
HbIX BOJAHBIX [1APOB, KI/M".

Brusitine OTHOCHTENBHOW BNAXHOCTH HA CAaMOUYBCTBUE YeNOBReKa ONpeaensercH,
TTOMUMO TEMIIEpaTypbl Bo3ayXa (a Takke OapOMETPHYECKOro NaBlieHHsH), 0COOEHHO-
CTAMM Tpoliecca ero AbiXxanua. OCHOBHBIM OPraHOM AbIXaHWA YelOBeKa, MOCPEACTBOM
KOTOPOTO OCYIIECTBIAETCH ra3000MEH C OKpyXalolllel cpenoH, sBhsercs TpaxeOpoH-
XHanbHOE JEpeBO M 0OMNbIIOE YMCIO NETOYHBIX KIETOK — mMy3bIpeii (anbBeon), CTEHKH
KOTOPBIX MPOHH3AHBI IYCTOH CETHIO KAMH/LIAPHBIX Cocyn0B. Uepes CTEHKH anbBeON KH-
CNIOpoX MOCTYNAET B KPOBb A4 NMUTaHHA TKaHeH opraHusma. Hepes HUX ke 3abupaercs
M3 KPOBHM YFJIEKMCABIH Ta3, KOTOPBI BbLIACHAETCS NPH MCNIONB30BAHMM KHCIOpOAA.
KpoMe Toro, neroussie KNeTKH BCACHIBAIOT M3 KPOBH NUUIHEE /A OPraHu3Ma KoNnde-
CTBO BOABL. OHa BBIXOJUT M3 HETO NIPH BbIIOXE BMECTE € BO3AYXOM.

OKCMEPUMEHTANBHO YCTAHOBJICHO, YTO HHTEHCHBHOCTH AM(QY3dMH KHCAOpoJa B
KpoBb onpenenseTcs napuUHaibHbIM 1aBICHHEM KHCIOpOAA B aIbBEONAPHOM BO3AYXE,
H3MEHEeHHEe KOTOPOro MpONOpLHOHAIBLHO MU3MEHEHHAM arMocepHOro naBieHus Blbl-
Xaemoro Bozayxa. CornacHo 3akoHy [lanbToHa naBjieHue armocdepHoro Bo3ayxa P,
onpenenserca cyMMOH napUualibHbIX AaBMEHHA BXOIALIMX B HEro ra3oB, a HMEHHO

TApLNANBHBIMU AaBJIEHHAMH YTIEKHCIOTO rasa PCO)_ , KHcnopoza PO2 , a30Ta PN2 , BO-
AAHBIX napo L
poB PH2 o AT

Py = PCO2 + PO2 + RV2+ PH 0 + . 3.2)

2
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H3menenne coctaBa M KOAHYECTBA BOAAHLIX MAPOB, KAK U M3MEHEHHE APYrHX CO-
CTABMAOWMX, COACPRAUUXCA BO BABIXACMOM BO3IYXE, MPHBOAUT K H3MEHECHHUIO UHTEH-
CcHBHOCTH AM(PDy3un KUCIOpoaa B kpoBb. XopoLlee caMOUyBCTBHE YENOBEKA COXPpaHs-
eTca B avanaszoHe ot 40% — 60% oTHOCHTENnbHON BAAKHOCTH Bo3ayXa. [lpu BbICOKHX
Temnepatypax. dosnee 30°C, noBblleHHAd BAAKHOCTE BO3AYXA OKA3bIBAET HEONArONpPH-
ATHOE BORMEHCTRBHE HA TEMNIOBOE CAMOYYBCTBHE YENOBEKA, T.K. MPH ITOM MMOUTH BCA
BblAENsAEMas TEMI0Ta OTAAETCA B OKPY/KAIOULYIO CPEAY MPit HCapeHHH [oTa, KOTopblii
He HCTapseTcs. a CTEKAeT KanjsMi ¢ KOKHOTO NMOKPOBA U He obecrieunBaeT Heo0X011-
MYIO TEMUIO0TaAauy.

Hautbie GH3HONOrOB ¥ GHOKITMMATONOrOB MOATBEPAKIAIOT, UTQ MOBBILLIEHHYIO TEM-
TriepaTypy UeNIOBEKY nerde MepeHOCHTh npu Gonee cyxoM Bozayxe. Ho sce umeert ripe-
A€M €CNU OTHOCHTEJIbHAA BJIARHOCTh MeHbie 20%, To HenapeHue ¢ MOBEPXHOCTH ClH-
3UCTBIX 000N04YEK AbIXAaTeNBHbIX NYTEH YeloBeKa TaK BEIUKO, YTO OHH HaYHHAKOT HC-
cywatbes. A 3TO BBI3bIBAET HEMPHATHBIE OLILYLIEHWS CYXOCTH B TOpJie M B HOCY, pac-
TPEeCKUBAHHE TyD, a TaKkKe YMEHbLIAeT 3alUUTHbIE JeHcTBHA 3ITHX 000n0HeK Kak
$UILTPOB, MperpaxnatoUIMX MyTh B OPraHu3M MbUTM K MUKPoOaM.

BruAH#ie CKOPOCTH ABWKEHHA BOIAYLIHBIX MOTOKOB HA 4C/IOBEKA MOWKHO OUEHUTD
WHOT A KaK NONOKUTENbHOE, @ B HEKOTOPbIX CAy4YasXx Kak oTpuuarensHoe. [lemo, mpe-
KIE BCEro, B MHTEHCUBHOCTH JBHKCHUS BO3AYyXa, TEMIEpArype U BAAKHOCTH OKPY-
KatowWwen cpebl.

IMpu HU3KO TeMmnepaType BO3NyXa CKOPOCThL ABMAKEHHS BO3LyXa OKa3biBaeT OXJa-
waalollee ACHCTBHE Ha OpraHi3M 4e0BEKa, YHOCA MPOrpeThle UM NpHIETaloIue K Te-
Ty CJIOM BO3J1yXa ¥ NPHKHMas K HeMy BCe HOBBIE MOPLIMK X0J101Horo (puc.3.3).

a’C 0 50 ~10° 15° -20° -
H
BCT{]):;X, Mic Oe30omnacHbId
2 2 7 -12 YPOBEHB
4 -7 =12
7 11 =17
9 14 30Ha
1" 16 pucka
13 17
16 N -
18 KPHTHYECKH
2 ONACHbIN
0 YPOBEHb

Puc.3.3 TlepeoxnaxneHue, OKa3biBAEMOE BETPOM TPH MUHYCOBBIX
TeMmrnepaTypax

Kpowme Toro, ripu 3170M cKa3biBaeTCa KOBapHOE CBOMCTBO GOMBILON BAAXKHOCTH BO3-
nyxa. Tak, npy TemnepaTrype Bo3ayxa, GnU3KOf K HYINHO, U GOMBIIONH BAAKHOCTH NPO-
UCXOIUT PE3KOE MOBBIICHHE TENNOOTAAYH OPraHM3Ma 3a CHeT JOMOMHHTENBHBIX TpaT
He Tobko Ha oborpeBaHue Tena, HO M Ha NPOCYIIMBAHUE OTKPbITHIX [TOBEPXHOCTEH
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Tena M 04ekKAbl. ECH )Ke npH 3TOM BEeNHMHHA CKOPOCTH JABHXEHHA BO3AyXa Beinka, TO
TETUTOOLLYLICHHE elue YXYALIAeTcs, TaK Kak BeTep Bce BPEMA OTHOCHT OT Tefa odorpe-
Thie ¥ TIPOCYLICHHBIE CTION BO3AYXA M HATOHSET HOBbIE TIOPHNH BAAKHOIO U XONOOHOTO.
4TO YCHIINBAET MPOIIECC NabHEHLLIEro OXAAKIeHH Tena.

B ropsaumx ulexax nmpoMblUNEHHBIX NPeAnpUsTHii OOMBIIMHCTBO TEXHONROMMYECKUX
NpoLeccoB NPOTeKaeT NpU TeMaepaTypax. 3HAUMTENBLHO NPEBBILAIIINX TEMIEPATYPY
OKpysKatouieit cpeibt. HarpeThie fOBEPXHOCTH HINYYaIOT B MPOCTPAHCTBO MOTOKH Y-
yucroil sneprun. Ilpu temnepatype no 500°C ¢ HarpeTOH NOBEPXHOCTH H3NYHAIOTCA
TennoBele (HHPpakpacHbie) dyun ¢ AtHHOR Bonubt 740...0.76 MrM. a npu Gonee Buico-
KOHM TeMMepaTrype Hapaly ¢ BO3pacTaHWeM UH(pPaKpacHOTO H3yYeHHs MOABNAIOTCA BU-
JMMbI€ CBETOBbIE W YIbTpaUroneToBble JyUi.

HudpakpacHsie f1ydn 0Ka3bBalOT Ha OPraHH3M B OCHOBHOM TEIOBOE OOJTyYEHHE, B
pe3y/bTaTe KOTOPOTO B OPraHM3Me MPOMCXOAAT ONOXMMHUECKHE CABUMH, YMEHbIIaeTCs
KHCJIOPOAHAs HACBILCHHOCTh KPOBU, MOHWXKAETCA BEHO3HOE AABIEHWE, 3aMeltaeTcs
KPOBOTOK, Hapyll1aeTcs NeATeNbHOCTb CEPASHHO-COCYAMCTON U HEPBHOW CUCTEM.

To xapakTepy BO3NefCTBHs Ha OpPraHu3M 4esnoBeka MH(ppakpacHble Ayuy noapas-
HeAsl0TCs Ha KOPOTKOBONHOBbIE NIyUM ¢ Anuxoi Boanst 0,76...1.5 MKM 1 AnHHHOBOM-
HOBbI€ C IUIMHOM BONHBI Oosee 1,5 Mkm. TennoBoe Hiny4deHHe KOPOTKOBOJHOBOIO ava-
nazoHa riy0OKO MpPOHMKAET B TKAHW W PA3OrPeBacT MX, BbI3biBas ObICTPYIO yToMuse-
MOCTB, MOHH)KEHUE BHUMAHUA, YCUJIEHHOE MOTOBbIENEHHE, a TIPH ATMTENbHOM 00iy-
YeHUU — TEMNoBOHN yaap. JIMHHOBOJIHOBLIE YUYW FIyOOKO B TKaHW HE NPOHUKAOT K
TIOrJIOWIAKOTCA B OCHOBHOM B 3MUAEpMHCE KOkU. OHM MOTYT BbI3BaTb 0XKOI KOXH H
rna3. Haudonee yacTbiM M TAXKENbIM NOpakeHWEeM a3 BCNEACTRHE BO3ASHCTBMA MH-
(pakpacHbIX JIydel ABNsgeTCS KaTapakra riaasa.

JInd xapaKkTepUCTHKH TEMIIOBOTO OONYUYEHNS NPUHATO TIOHATHUE HHMEHCUBHOCMI
menioeozo obayuenun Jg, B1/M". UHTEHCHBHOCTDL TEMJIOBOrO 00NTy4E€HHUS — MOLIHOCTh
JYYHCTOrO NMOTOKA, NPUXOAAIIETOCH Ha eAWHULY 0ONny4aeMO# NIOWAAH.

TennoBoe oOnyyeHHe JNUMHTHPYETCA TEMJIOBLIM OOJEBLIM MOPOIrOM KOXH. Tak,
MHTEHCHBHOCTB 10 350 BT/M’ He BbI3bIBAET HENpUATHOTO ourymenus, npu 1050 Br/m’
yxke uepes 3—5 MHH Ha MOBEPXHOCTH KOXH TOAB/AETCA HENPUATHOE HOKEHUE, TEMIepa-
Typa KOkH noBblmnaetca Ha 8—10°C, a npit 3500 B1/M° uepe3s HECKONbKO CeKyHI BO3-
MOJKHbI O3KOTH.

KpoMe HerocpencTBeHHOTO BO3ACHCTBHSA Ha YeNOBEKa, NyUUCTas TEMIOTA Harpesa-
€T OKpYyXalolMe KOHCTPYKLMH. DTH BTOPHYHBIC HCTOYHHKHM OTAAIOT TEMAOTY OKpPY-
Haroulell cpeae M3Ny4E€HHNEM W KOHBEKLMEN, B pe3yibTaTe 4ero Temneparypa Bodayxa
BHYTPH NOMEILEHUS HOBBILIACTCA.

3.2. HopMupoBaHHe napamMeTpoB MUKPOKJINMATA

Munnctepctsom 3apaBooxpaHedts Poceny paspaboTaHbl rUrHeHdeckue TpeGoBa-
HHA K nokasaTenaM MUKpPOKIMMaTta padouyMX MeCT NPOW3BOACTBEHHBIX MOMEILEHHI,
KOTOphle yCTaHaBMHBAIOTCA € YHETOM HHTEHCHBHOCTH 3HEprosatpar paboTaioilMXx,
BPEMEHH BbINOHEHNA padoThl, NepHooB roaa [1-3].
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pouseoocmeennvie nomeuienua - 3aMKHYTHIE TPOCTPAHCTBA B CMEUMATBHO
MpeaHa3HAYEHHBIX 31aHUAX H COOPYKEHHAX, B KOTOPHIX MOCTOSHHO (110 cMeHaM) WU
NepHoaHYeckH (B TeueHue padouero IHA) OCYILECTBIAETCS TPYIOBasA AEATENLHOCTH
o AeH.

Padouee Mecmo — ydacToK NOMELIEHHA, HAa KOTOPOM B TeueHHe padouell CMeHbI
MM HacTH ee OCYLUECTBIASTCA TPYAOBas AEATENbHOCTb. PaGounM MeCTOM MOXKET fiB-
AATBCA  HECKOMBKO YYacTKOB TMPOM3BOJACTBEHHOrO MOMelieHHs. Eciu 3TH y4yacTKu
PAcMoNokeHbl M0 BCEMY MOMEHICHUIO, TO paboYUM MECTOM CuMTaeTCs BCH TJIOLIAAb
MOMEILEHHS.

Padouan 30na — NpocTpancTBO Hajll yPOBHEM MMOJa UK padoyel MNOMWaAKH BbICO-
TOW 2 M TMPH BBINOJIHEHHUHN paboThl cTOS UK 1.5 M — TIPH BBINOJIHEHHUH padoThi cuas [4].

Bce BbInosnHAeMble M01bMU paboThl PA3rpaHUuHBAIOTCS Ha Kamezopuu padom,
ofipenensieMble 0 MUX TAKECTH HA OCHOBE OOIMX IHEPro3arTpar OpraHu3Ma B KKal/y
(BT). Paznuyaiot:

e jerkue husnyeckue paboTl,

e cpenHeii THKeCTH usndeckue paboThi;

* TsKenbie puzndeckue paboTsl.

Jezkue Qusuueckue padomm (kamezopua {j — BUIbI NSATENBHOCTH C PacxojoM
aHeprud He Oonee 150 kkan (174 Br). Jlerkue ¢usuueckre padoThl paznelisitoTcs Ha
ramezoputo la — 3neprozarparnl 1o 120 xxan/4 (139 Br) u kamezopuio 16 — >ueprosa-
TpaThl 121...150 xkan/y (140...174 Br). K kateropuu la otHocsitcs paboThl, mpou3Bo-
JHMBbIe CHIA ¥ COMPOBOKAAIOIMECT HE3HAYNTEIbHBIM (BH3NUECKHM HanpsbkeHueM (paj
npodeccuit Ha NPENNPUATHAX TOYHOTO NPUOOPO- M MAMHHOCTPOEHHS, HA YacOBOM,
WIBEHHOM MPOU3BOACTBAX, B ctepe ynpaBnenus u T.n.). K kareropuu 16 otHocsATCs pa-
60TbI, NMPOM3BOIAMMBIE CHIA, CTOA WM CBA3AHHBIE C XOALOOH M COMPOBOXIANOLIUECH
HEKOTOPbIM (PM3MYeCKUM HampshkeHHeM (pan npodeccuit B noaurpaduyeckoi mnpo-
MBILLJIEHHOCTH, HA MPEANPUATHAX CBA3H, KOHTPOJEPBI, MacTepa B Pa3IMYHBIX BHIAX
NpOH3BOACTBA M T.IN.)

Cpeoneii maxcecmu (pusuyeckue padomsi (kamezopus 1) — BUzbl NeATeTbHOCTH
¢ pacxomoM 3Hepruu B npenenax 151...250 kkan/a (175...290 Brt). Cpenneit TsxecTu
¢m3uueckue paboTel pasaensaior Ha kame2opuio Ila — >Heprozarpatsl ot 151 no 200
kkan/y (175...232 Br) u kamezopuro 116 — 3Heprosatpate: or 201 go 250 kkan/y
(233...290 B1). K xateropun Ila otHocaTcs paboThl, CBA3aHHbIE C MOCTOAHHONH XOIb-
6o, nepemenieHeM Menkux (mo 1 Kr) m3nendil Win NpeaMeTOB B NOJNIOXKEHHUH CTOA
WM cuas u Tpedyrolue onpeaeneHHoro GU3NIecKoro Hanpskenus (paa npodeccuii B
MeXaHOCOOPOUHBIX LIeXaX MALUMHOCTPOUTENBHBIX NPEANPUATUH, B IPAAUIBHO-TKALIKOM
npoussoactee U T.m.). K xareropuu 116 otHocaTca paboThi, cBa3aHHble ¢ X0Ab0OOH, Ne-
peMellieHHeM 1 NepeHockoil Tskectelt 10 10 KT U CONMpPOBOXKAAKOIINECH YMEPEHHbBIM
tH3nyeckuM HarmpsokeHHeM (paa npodeccHi B MEXAHH3UPOBAHHbBIX TUTEHHBIX, MPO-
KaTHbIX, Ky3HEUHbIX, TEPMHUYECKHX, CBAPOUHBIX 1I€XaX MAIIMHOCTPOMTENbHBIX U Me-
TaNyPrUUECKUX TIPEANPUATHIL 1 T.11.).

Taoceavie Qusuueckue padomsi (kamezopua I1I) — Bubl AeSTEALHOCTH C Pacxo-
nom >Heprum 6onee 250 kkan/u (290 BT). K kateropun 111 otHocsites paboThl, cBA3aH-~
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HbIE C MOCTOSHHBIMH NEPEMELLEHUAMM, MEPEMEIIEHHEM H MEPEHOCKOH 3HAUMTEIIbHBIX
(cebiiie 10 kr) Tsxkecteil U Tpedytowne GobWMX HUIHUECKUX YCuauii. ITo, Hanpu-
Mep. paa npodecchii B Ky3HEUHbIX LIEXaX C PYUHOI KOBKOM, MUTEHHBIX Lexax ¢ py4Hoii
HAOMBKOW K 3aNMBKOI OMOK HAa MaHIMHOCTPOWTEABHBIX H METATYPruyecKux npeanpH-
ATHSX U T.01.

HopmupyeMbie napamerpsl MUKPOKINMATa YCTAHaBJIUBAKOTCA UIf ABYX MEPHOAOB
roaa:

®  XOJ00HbBII Nepuod 2004 — TEPUON TOJA, XaPaKTepH3YeMbiil CpeIHeCYTOYHO
TeMIIEpaTypoii HapyKHOro Bo3ayxa, pasHoit + 10°C u HUxe;

*  menislit RepuoOd 200a — NEPUO rona, XapaKTepr3yeMblil CPeIHECYTOUHOH TeM-
nepartypoH HapyKHOro Bo3ayxa seiie + 10°C.

CpenHecyTouHas TeMnepaTypa Hapy>KHOrO BO3JyXa — CPeIHAS BeIMuuHa TeMnepa-
TYPBbl Hapy»KHOTO BO3yXa, U3MEPEHHad B onpe/ie/leHHble Yachl CYTOK Yepe3 OAHHaKO-
BBIC HHTEpBabl BpeMeHH. OHAa NPHHUMACTCA 10 JaHHBIM METEOPOJIOrHYECKOH CIyKOBI.

Paznuyaror onmumaiibibie v Oonycmusiple yci106ua MUKpoxnuMara [1].

3.2.1. Onmumanbusie yeaoeusa MUKpoOKIUMAmMa

OnTtumanbHbIe MUKPOKJIMMATHYECKHE YCIIOBHA YCTAHOB/EHbI MO0 KPUTEPHAM ONTH-
MaJIbHOTO TErJIOBOrO M (PYHKLHOHANLHOrO COCTOSIHHA yenoBeka. Ouu obecreunBaroT
obliee W JIoKajbHOE OLIYIIEHHE TEMIOBOro KoMgopTa B TeyeHHe 8-uacosoit paboueit
CMEHBI NPH MHHAMAIbHOM HANPHKEHHH MEXaHW3MOB TEPMOPETYJALMH, HE BBI3bIBAKOT
OTKJIOHEHHH B COCTOSHMHU 3A0POBBA, CO3AAI0T MPEANOCHUIKH [ BLICOKOro YpOBHS pa-
H0TOCNOCOOHOCTH M ABAAIOTCA NPEANIOUTHTEILHBIMH Ha pabodnX MecTax.

OnTtHManbHbie BEMYKHBI I0KA3aTeNell MUKPOKIHMATA HEOOX0AUMO cOOMOaaThL Ha
pabouHx MecTax MpPOH3BOACTBEHHLIX MOMEILIEHHH, Ha KOTOPBIX BBINOJHAIOTC paboThl
OMepaTopcKOro THMA, CBA3AHHBLIC C HEPBHO-3MOLHOHATBLHBIM HanpsbkeHuem (B kabu-
Hax, Ha MYNbTax W MOCTax YMPAaBIEHHS TEXHONIOTMYECKUMH TPOLIECCAMH, B 3ajaxX Bbl-
YNCIUTENBHOH TEXHUKH H 1Op.). [TepeueHs npyrux pabounx MecT M BUIOB paboT, npu
KOTOPBIX HO/MHKHBI 00€CTIeYnBATLCS ONTUMABHBIE BEIHUMHBI MUKPOKJIUMATA, Orpejie-
aarorca CaHHTapHBIMHM MPABHAAMH MO OT/IeNbHBIM OTPACIAM MPOMBIIICHHOCTH U IpY-
TUMH JOKYMEHTaMH, COTIAacOBaHHBIMM C opraHamu [ 0CcyaapCTBEHHOro CaHMTapHO-
AMUAEMHONOTUYECKOIr0 HaA30pa B YCTAaHORJICHHOM MOpAAKe.

OnTuManbHble TapaMeTpsl MUKPOKIMMATa Ha pabo4yuX MEcTax AOJKHBI COOTBETCT-
BOBATh BENHYMHAM, IPUBEAEHHBIM B Ta01. 3.1, IPUMEHHUTENBHO K BBINOJHEHHIO PaboT
Pa3/IMYHBIX KATEropuil B XONOAHLIA H TENNBIA NEPUOABI TOMa.

[lepenase! TemmepaTypsbl BO3AyXa MO BBICOTE W [10 FOPU3OHTANH, A TaKKe H3MEHE-
HHUS TeMmepaTypbl BO3/yXa B TeY€HHE CMeHbl NpH obecneyeHHH ONTHMaJIbHBIX BeIH-
YMH MHUKPOKJIHMMATa Ha padouMX MECTax He JOMKHbI NnpeBblaTth 2°C U BBHIXOAUTH 33
NpesieNs! BENHYHH, YKa3aHHbIX B Tab. 3.1 Ans oTAeNbHBIX KaTeropHii paGor.
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Ta6auua 3.1
OnTHMalbHble BeTHYHHBI MOKasaTeneil MHKPOKIHMaTa
Ha pabovKX MeCTax NPOH3BOACTBEHHbBIX MOMELIEHHUH

( ]
<
5 Kateropus Temnepatypa | Temneparypa OtHocHTens- | CkopocTh
= pabot , Has BNAXKHOCTH | ABWKEHUA
= BO3/YXa, MOBEPXHO-
2 10 YPOBHIO o . BO3/yXa, BO31YyXa,
. C crei, °C o
2 3Hepro3zarpar, Br Yo M/c
la (no 139) 22-24 21 -25 60-40 0,1
= 16 (140 -174) 21-23 20-24 60 —40 0,1
g Ha (175 -232) 19-21 18 -22 60 - 40 0,2
g | 116233 -290) 17-19 16 — 20 60 — 40 0,2
“ | 1l (6onee 290) 16 -18 15-19 60-40 0,3
Ta (n0 139) 23-25 22-26 60 -40 0,1
= | 16(140-174) 22 -24 21 -25 60 -40 0,1
21 Ila(175-232) 20-22 19-23 60 -40 0,2
E 116 (233 — 290) 19-21 18§ -22 60 - 40 0,2
111 (6ornee 290) 18 20 17 -21 60 —-40 0,3

3.2.2. Jlonycmumbsie ycaoeua MUKpoKiuMama

HomycTumble MUKPOKITMMATHYECKHUE YCIIOBHS YCTAHOBIEHbI IO KPUTEPUAM J0ITyC-
TUMOTO TEIUIOBOrO M (yHKLHMOHATBHOTO COCTOSHMS 4ej0BeKa Ha Mepuoa 8-4acoBoii
paboueii cMeHbl. OHM He BbI3BIBAIOT NOBPEXICHUN MM HAapyLUEHHH COCTOSHMSA 310pO-
BbsI, HO MOI'YT MPUBOANTH K BOZHUKHOBEHHIO 0OIMX M NOKAJbHBIX OULYIIEHHH Terio-
BOr0 AWckoM(opTa, HanpAKEHHIO MEXaHW3MOB TEPMOPETYJALUUH, YXYAIIEHHIO CaMo-
YYBCTBUA ¥ NOHHKEHHIO padOTOCNIOCOOHOCTH.

JlomycTuMbie BENMUHHbL NTOKa3aTeneil MUKPOK/IMMAaTa yCTaHaBIMBAIOTCA B CIyYasX,
KOr/1a 10 TEXHOJIOTHYECKUM TpeOOBaHMAM, TEXHUYECKUM U IKOHOMHYECKH 00OCHOBAH-
HbIM TNIPUUYMHAM He MOTYT ObITh 06ecTieueHBl OTITHMATBHbBIE BETHUNHBI.

JomycTumble BenHMHBI [T0Ka3aTenell MHKPOKIHMAaTa Ha padoyux MecTax AOMKHbI
COOTBETCTBOBAThL 3HAUCHUAM, NMPUBEAEHHbIM B Tabu. 3.2, NpUMEHHUTENTbHO K BBIMONHE-
HUIO padoT pa3TMUHBIX KaTEropHil B X0N0AHBIA U Tenbiit nepuodst roga. Kpome Ttoro,
npu obecrneyeHnH TOMYCTHMBIX BETHYHMH MUKPOKIMMATA Ha pabouynX MecTax:

1) nepenan temnepaTtypbl BO3AyXa MO BbICOTE JA0JLKEH OBITh He Gonee 3 °C;

2) nepenan TeMnepaTypbl BO3AyXa M0 FOPU3OHTAIH, a TAKKe ee H3MEHEHHS B Te-
YeHUe CMEHbl He JI0/KHBI TpeBbIlaTh: NpH Kateropuax padot la u 16 — 4°C; npu kate-
ropusx pador lla u 116 — 5°C; npu kateropun padort I11 - 6°C.

Ipu 3TOM abconOTHBIE 3HAUEHUA TEMIIEPaTypbl BO3yXa HE JOJDKHBI BBIXOAUTH 3a
nipedenbl BETHYHH, YKa3aHHbIX B TabN. 3.3 11 OTAENBHBIX KaTeropuii pador.
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JonycTumpte BeAHUIHB HHTEHCHBHOCTH TEMNIOROr0 00ay4eHus padoTatoliux Ha
pabourx MecTax OT MPOM3BOACTBEHHBIX HCTOUHHKOB, HarpeThiX 10 TEMHOTO CBe4e-
Hus (MaTepHanoB, W3ACNHIT H Ap.), JOKHBI COOTBETCTBOBATH 3HAUYEHUAM, MPHBEIEH-
HbIM B Tabn. 3.4.

Tabnuua 3.4

Ilonycmmue BEAVUYUHB UHTCHCUBHOCTH TCTIAOBOTO OGHYHEHHS NOBEPXHOCTH
TCHAa paﬁoraioumx OT IPOMU3IBOACTBEHHBIX HCTOUHHKOB

HHTEHCHBHOCTD TEMIOBOrO 00My4eHus,
Obnyuaemas NOBEPXHOCTL Tena, %o ,
Br/M”, He bofee

50 u Gosnee 35
25-50 70
He 6onee 25 100

JonycTuMmble BENMHYIHHBI HHTEHCHBHOCTH TEMIOBOro ofydeHus paboTarolux OT
MCTOYHHKOB M3JyYeHHs, HarpeThix 10 6eoro U KpacHoro ceeueHus (pacKaneHHbIR
HIH g)acnnaBneHHLm MeTal, CTekJIo, MaaMs W Jp.), He JOJDKHbI npesbiyarte 140
Bt/m". Tlpu sToM 06fydYeHHIO HE AOIDKHO nongepratecs Oonee 25% NOBEPXHOCTH
Tea U 0ba3aTeNbHBIM ABIACTCA HCIONB30BAHHE CPEACTB HHAMBHAYAIBHON 3alLIMTEI,
B TOM YMC/Ie CPEACTB 3allMTH Ainlia ¥ Tas.

[Mpu HanuuMu TenaoBoro oGMyyeHHs padoTalOWKX TEMIEPaTypa BO3AyXa Ha pa-
6ounx MecTax He JOJKHA MPEBLILIATL B 3aBUCUMOCTH OT Kareropuu paboT cleayro-
IAX BENMHYUH:

25°C — npu xareropuu pabor la;

24°C — npu kareropud padort 16;
22°C — npu Kateropuu pabor [la;
21°C — npu kareropuu pabor I16;

20°C — npu xareropun pabot 1.

Jlns OUEHKM COYETAHHOrO BO3AEHCTBUA MapaMeTpOB MHKPOKIMMAaTa B UENAX
OCYIIeCTB/IEHHA MEPOIIPHATUH MO 3aliTe paboTaroIMX OT BO3MOXHOrO neperpeBa-
HHS MCnoNb3yeTcs MHTErpanbHBIl noKasaTesb TerIoBo# Barpysku cpeasl (THC) [1].
Tennosan nazpyska cpedst — couetannoe neiicTBME Ha OpraHM3M ueloBexa mapa-
METPOB MUKpoK/IMMaTa (TeMHOEPaTypa, BJIAXKHOCTb, CKOPOCTb IABHXXEHHA BO34YyXa,
TenoBoe 00nyyeHue), BbIPAKEHHOE OHOMNCIIOBLIM NOKa3artesnieM B °C.
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B ycnoBuax MUKPOKMMATa ¢ TEMNEPATYPOi Bo3dyxa Ha pabouMx MecTax Bbiilie

M HWKE JOMYCTHMBIX BENHYUH PEKOMEHIYETCA pernaMeHTHpoBaTh Bpema paboT B
npenenax paboyest cmeHst (Tabn.3.4 u 3.5).

Tabnuua 3.4

Bpewms npeGuiBaHua Ha paGoulx MecTax NpH TeMIepaTrype Bo3ayXa
BblILie ONYCTHMBIX BETHYHH

Temnepatypa Bpems npeOblBaHHA NPy KaTeropusax pabor, 4,
BO3ayXa He Honee
Ha pabouem mecte, °C la—-16 Ma- 116 1
32,5 1 - ~
32,0 2 - -
31,5 2,5 Il 1 [ —
31,0 3 1 ) _
30,5 4 N 2,5 1
30,0 1 5 3 2|
29,5 5.5 4 2,5
29,0 6 5 3
28,5 7 5,5 4
28,0 8 6 5
27,5 ~ 7 35,5
27,0 | - 8 6
26,5 | — - 7.
26,0 j - - 8
Tabnuua 3.5

Bpems npebbiBaHHs Ha pabounx MecTax NpH TEMMEpaAType BO3AyXa
HHKE NOTMYCTHMBIX BEJIMYMH

Bpems npeGbiBanus MpH KaTeropusx padorT, .
He bonee

a 16 Ila 116
6 _ _ _ _
7 _ - _
8 = - -
9 | - -
10 - -
11 - -
12 - 1

L 13 1 2

TemmnepaTypa Bo3ayxa
ua pabouem mecre, °C

I

]
—

Sl N =]
] plwlra] ]|
oY ENTHC N RV.S -G KVSY IO}
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OkoHyaHHe Tadn.3.5

r Temncparypa Bo3nyxa Bpems npeﬁuBaHn:enggﬂlgreropmx pabor. 4,
Ha pabouem mecre. °C I 5 Ma TG i
14 2 3 5 7 -
15 3 4 6 8 -
B 16 4 5 7 - -
17 5 | 6 8 - -
F 18 6 |7 - - -
19 7 8 - — —
20 8 - | - - -

[pu 3TOM cpenHecMeHHas TeMieparypa BO3dyXa, NPH KOTOpo# paoraroLupe
HaxomsaTcd B TeyeHWe pabouell cMeHbl Ha pabovMX MecTax W B MeCTaX OTAbIXa, a
TaK)Ke OCTANbHbIC N0Ka3aTeNld MUKPOKIIMMaTa (OTHOCHTENbHAA BIAXHOCTE BO3IYXa,
CKOPOCTb JIRIDKEHHS BO3AYXA, TEMIEPATYpa MOBEPXHOCTEH, HHTEHCHBHOCTb TEIIo-
Boro obIy4eHHs) He JOMKHBI BHIXOAWTL 3a penenbl JONMYCTMMbIX BeTHYHH TeMre-
paTypsl BO3/1yXa JUTA COOTBETCTBYIOIMX KaTeropyii paboT.

CpenHecMeHHas TeMriepaTypa BO3AyXa f, onpeaensercs o gopmyse

t61 ‘T tlgy Ty tig, - T,

tg = , (3.3)

8
TAe I, L2 ..., Ly — TEMIIEpaTYpa Bo3ayXa (°C) Ha COOTBETCTBYIOLIHX Y4acTKax pa-
Bouero mecta; 7, 7 ,..., T; — BpeMa (1) BhiONHEHWA PaboThi HA COOTBETCTBYIOIIMX

y4yacTkax pabodero Mecta; 8 — MpoaOMKHTENBEHOCTh pabodel cMeHbl (4).

3.3. Bpeannie BeutecTBa

ATtmocdepHblil Bo30yX, NMonanas B MPOU3BOACTREHHbBIE MOMEIIEHHA, MOXET W3-
MEHATE CBOW COCTAR, 3arpA3HAACH [IPUMECAMM BPEIHBIX BELUECTB: ra3oB, Mapos, fbi-
1, obpasyromyxcs B npolecce NpoussoacTea. [lonagas B opraHM3M yesnoBexa MpH
HBIXaHWH, 8 TAKXKe Yepe3 KOKY WM MUILEeBOJ, TAKHE BeLIeCTBA MOTYT 0Ka3aTh Bpejl-
HOe Bo3delicTBHe. VXynuieHHe 30POBbA HENOBEKA, NMPUUMHONR KOTOPOTO ABMAETCA
HH3KOe KaYecTBO BO3AyXa NOMEIEeHHH, MOXKET MPOABUTLCA (0sABIEHHEM OOnbIIOro
HaGopa OCTPLIX M XPOHHUYECKHX CUMIITOMOB K B OPME MHOXKECTBA CrieLHdHUECKUX
3abonesaunii (puc. 3.4).

IMonaTne «BpenHoe BeleCTBO» ABNAETCS ONHHM M3 BAXKHEHLIMX MOHATHI B OX-
PaHe Tpyna. BpedHsim Ha3biBAETCA BELLECTBO, KOTOPOE TMPH KOHTAKTe C OPraHUu3MOM
HEnoBeka B ciydae HapyuleHHUA TpeGoBaHuii  0e30MacHOCTH MOXET BbI3BaTh
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MPOU3BOCTBEHHbIE TPaBMbl, NpodeccHoHanbHble 3a00neBaHus WM APYrHe OTKNO-
HEHHS B COCTOAHUH 3I0POBLA, 0OHAPYKUBACMBIE COBPEMEHHBIMI METOZaMU Kak B
APOUECCe KOHTAKTA ¢ HUM, TaK W B OTAANIEHHbIE CPOKH KH3HH HACTOALIEro H nocne-
OYIOUIHX MOKOMeHu# [5].

Inaza
CyXOCTb. 3yl/KAKEHHE.
CJIE30TOYMBOCTD. TIOKPACHEHHE

BepxHuue apixatenbHble MyTH
.(Hoc 1 ropno)
"CyXOCTh. 3yA/KeHHeE. 3aI0KEHHbIH HOC,
BBLAEJNCHHUS 3 HOCA. HOCOBbIE KDOBOTEHEHHUA,
6ok B ropne

Jerkue
Crecnenue B Ipy/Ii. HEXBAaTKa BO3AyXa,
XPUIIBI, CYXO0ii Kaliens, OpOHXHT

Koxa
[okpacHeHue, CYXOCTh,
oO1UHH WM MECTHBIH 3y 1

Oowne
- T'onosHas 601b, cn1aboOCTh, COHIIUBOCTD,
TPYAHOCTH KOHUCHTPALMY BHUMAHHS,
pa3paxuMocTs, HecrnokoicTBo.
TOIWLHOTA, FOJIOBOKPYKEHHE

Hanbosee
pacnpocTpaHeHHble
3a00/1eBanNd, CBA3AHHDIE
€ NOBbIiLIeHHOH
9YBCTBHTEILHOCTLIO

Funepceﬂcn(iunnmsnaﬂ TTHCBMOHUA.
BJIQXHAA JIMXOPaZiKa, aCTMa. PUHHATHI, ACPMATUTHL

Nudexuun
BosesHs ernonepos, o6buHas NIPOCTYa. MPHUIIL.
60JIE3HM HEU3BECTHOTO XHMHYECKOTO WITH (PU3HYECKOTO [TPOUCXOXKICHHUSL,
BKJIIOAst PaK

Puc. 3.4. Cumnrombl 1 3a60ieBaHus, CBA3aHHbIE C KAYeCTBOM BO3AyXa
noMeleHn

B HacTodiiiee BpeMs M3BECTHO OKONO 7 MJH. XWMHMYECKHUX BELICCTB U COCAMHE-
Hui. Ha MexxayHnaponHom peinke exeroano nossisercss 500...1000 HOBBIX XHMuYe-
CKHX coefiMHeHUH u cMeceil. Okono 60 ThIC. BEUIECTB HAXOMAT NpUMEHEHUE B Jes-
TENbHOCTH YenoBeKa. . b
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IMocTtynnenue B BO3AYyX MPOM3BOACTBEHHbLIX MOMEUIEHHH TOrO MM MHOIO BpE,1-
HOrO BELLECTBA 3ABUCHUT OT TEXHOMOTHYECKOro MPOLECca, HCMOMb3YEMOFO Chipbs, a
TaKXe OT NPOMEKYTOUHBIX U KOHEUHBIX NMPOAYKTOB (Tadn. 3.6).

Tabnuua 3.6
HaumeHoBaHMe BellecTBa 7K [Ipumeps yuacTkos, rae
(napei, razr) (I'OCT12.1.905—88), BO3MOKHO HANMYHUE BPEIHBIX
MI/M seutects (CHuIT 111-4-80 )
Auetunen (no ¢ocdopucro- Ha yyacrtxkax BbIIONHEHHS
MY BOJ0OpOAY) 0,1 AHTUKOPPO3HOHHBIX, Masp-
Jubytunagpup 0,5 HBIX, IIMAKAEBOUHBIX padoT, a
Xnop 1 TaK)K€ CBapKH MeTajuihye-
Tonyon 50 CKHMX, MNOJUMEPHBIX MaTrepHa-
Kcunon 50 NOB M KOHCTPYKLU#
AuleToH 200
Ceposoaopon 10 Ha yudactkax BbIMOSHEHHSs
AMMuak 20 3eMIIAHBIX paboT, B KaHalH-
MeTaH (npu mnepecyere Ha 3aUMOHHBIX  KOJOIUAX, Ha
yriepon) 300 y4acTKax BbIIONHEHHsA padoT
C mpuMeHeHHeM (EHONBHBIX
WJIN Pe30AbHBIX CMOJ
Oxucnel azora (B repecuere Ha yuactkax BbINONHEHUS
Ha NO,) 5 AHTHKOPPO3UOHHBIX,  H30J]-
CepHUCTBIN aHTUApHA 10 LUMOHHBIX, CBAPOUYHBIX padorT,
Oxuch yriepoaa 20 B MECTax HEMOJHOro cropa-
YrneBoaopoabl HedTH: HHU3 TOTUIHBA
KEpPOCHH, YaUT-CIHPHT,
O6eH3uH, Torumeo TC-1, TC-2
(npu nepecyeTe Ha yriepon) 300

Ha AKKYMYJATOPHBIX 3apAAHBIX CTAHUHUAX, B LEXaxX raanaHonoxmeMﬁ BbIACHIA~
OTCA napbl pa3JIMYHbIX KHCJIOT, NPH NPOBEACHUH JIAKOKPACOYHLIX M NPONUTOYHLIX

paboT — mapsl MeTaJJIOB.

3.3.1. Knaccugpuxayua epeonsix eewecms

XUMHUECKHE BEILIECTBA B 3aBUCMMOCTH OT HX MPaKTUYCCKOro HCNoJjib30BaHUA

KNacCHUUHPYIOTCA:

® [POMBILINICHHBIE Abl, HCMO/b3yeMble B [POM3BOJACTBE: OpPraHdyeckHe pac-
TBOPHTEJIM (IMXJIOPITAH), TOMUUBO (MponaH, GyTaH), KpacuTenu (aHHIIH) ¥ 1p.;

® 4JO0XHMHKAThl, HCIIONL3YEMbIE B CENLCKOM XO3AHCTBE: NECTHLMADI (TeKcaxmo-
paH), uHceKTHLMABI (kap6odoc) u ap.;
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¢ JICKapCTBEHHbIE CPEACTRA,;

® ObITOBBIE XMMHKAThL, HCNOJb3yEMble B MHIIEBbIX N00aBKax: YKCYCHas KHCIIO-
Ta, CPeNCTBa CAHWTAPHH, NTHUHOH F'MIMEHbl, KOCMETHKa U Ap.;

e Ouonordyeckre pacTUTeNbHble U XKHBOTHEIE S/Ibl, KOTOPBIC COAEPXKATCS B pac-
TEHUAX W rpubax (aKOHUT, UMKYTa W Jp.), Y )KHBOTHBIX ¥ HAaceKOMbIX (3Meil, nuen,
CKOPIUOHOB H Ap.);

e OTpaBAOLIME BEUIECTBA: 3apHH, UTIPHT, GocreH U ap.

CornacHo [4] OCHOBHbIMM XapaKTePUCTHUKAMM BPEIHBIX BEUIECTB ABJSIOTCA:

® BeNUYHHA MpelelibHO AOMYCTHMOI KOHIIEHTpauuy BEUIeCTBa B BO3AyXe pabo-
yei 30HbI;

® [peUMYLIECTBEHHOE arperaTHoe COCTOAHHE BEIECTBA: Mapbl U (MiK) rasbl, ad-
PO30JH (TIBLIH);

e KJIACC OTACHOCTY BElLECTBa;

e 0COOEHHOCTH AeHCTBUS HA OPraHU3M YETOBEKa.

OCHOBBIBasCb Ha fIPOTPECCUBHBIX COBPEMEHHBIX RAYYHBIX NPUHLIUNAX, YYHTHIBAA
du3nonorvyeckue U GHOXMMHUYECKHE TIOKA3aTeNH COCTOAHMA OpraHu3Ma, YCTaHOB-
JieHbl NpeieNnbHO aonycTiMble koHUeHTpauuu (T1K) Bpemubix BeLIeCcTB B BO3LyXe
paboueii 30Hbl. IIpedensno odonycmumvie konyenmpavuu (ILJK) epeonsix ee-
uiecme 6 8030yxe padoueii 30Hbl — KOHUEHTPAUMH, KOTOPBIE NPH €XeIHEBHOI (Kpo-
Me BBIXOJHBIX AHEH) paboTe B TeueHHe § 4 WM MpH Apyroil MPoAOIHKRTENEHOCTH, HO
He Oonee 41 4 B Heneno, B TedeHHe Bcero paboyero craxka He MOTYT Bbi3BaTh 3a00-
JIeBaHHI WM OTKJIOHEHMH B COCTOAIHMM 3710pOBbsA, 0OHApYKHBAEMBIX COBPEMEHHBI-
MH METOAAMM HCCnefoBaHUi B mpotiecce paboThl WM B OTAANEHHBIE CPOKU KH3HH
HacToAllero 1 nocieaytomux nokonexui [4]. Ipu o6ocHosanuu 111K Bpentbix Be-
WIECTB YYMTBHIBAIOTCA (UIUKO-XMMUYECKUE CBOWCTBA BELIECTB, Pe3yibTaThl 3KCIie-
PHMMEHTANBHBIX KCCENOBaHMH, NaHHbBIE THIMEHHYECKUX HabMoaeHuH Ha Npon3Boa-
CTBe, MAaTepHalibl O COCTOSHUN 3J0POBLA ¥ 3300/M€BaEMOCTH PaboUHX.

Hopmamu ycranosnensl [TIK ans 6onee 1500 HauMeHOBaHUi1 BpeIHbIX BELIECTB.
Jlna BHOBb BBOAMMBIX B MPOH3BOIACTBO coeluHeHH pekomeHnyemas ITJIK sBnsercs
BPEMEHHO, OHa 3aTeM YTOUHACTCH Ha OCHOBAHHWHW JAHHBIX 'MTHEHUYECKUX Habo-
JeHUH, a TakxKe CBECHUH O COCTOSIHMM 310pOBbA M 3aboseBaeMOCTH pabouMx, UC-
NONb3yeMbIX [N yTouHeHus npeanokenui ITIK.

B 3aBMCHMOCTH OT arperaTHoro COCTOAHHs BpeaHble BEIUIECTBA OTHOCATCA K pas-
JIMYHBIM TPYMNaM OMacHbIX M BPEAHBIX NMPOW3BOACTBEHHBIX (akTopoB. Hanpuwmep,
a3po30utK (TMbLTH) MPEHMYILECTBEHHO PUOPOreHHOro AeHCTBHA OTHOCATCR K (H3nYe-
CKOMY OMacHOMY M BPENHOMY NPOHM3BOICTBEHHOMY (hakTopam; napbl M (Mnu) rassl
OTHOCATCA K XMMHYECKOMY OITACHOMY H BPEAHOMY ITPOH3BOACTBEHHOMY (aKTopam.

Knacc onacHOCTH BpelHOro BEIECTBA YCTAHABIMBAETCA 110 CEMM MOKAa3aTeNAM
(tabn. 3.7). Pa3nuyalor yeTblpe Kiacca OMacHOCTH BELIECTB:

e BemecTBa |-ro knacca — 4pe3BbluaiiHO OMacHble BpeIHbie BEHIECTBA; .

® BEIIECTBA 2-T0 KNacca — BLICOKO OTMACHbBIE BEIIECTBa;

® BeUlecTBa 3-TO KNacca — YMEPEHHO OnacHble BeilleCTRa,;

e BellecTBa 4-ro Knacca — cnabo onacHele BELLECTBa.
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Tabauvua 3.7
Knaccugukaumus npou3BoACTBEHHBIX BPEAHbIX BEUIECTB MO CTEMEHH OMACHOCTH [5]

Knacc onacHocTH
1 2 3 4

Menee 0.1 0.1-1.0 1.1-10.0 bonee 10

INokasarenb

IJAK BpeaHbix BeuecTs B BO3-
ayxe paboudeli 30HBI, MI/M
CpeaHss cMepTenbHas 103a
NpY BBEACHUH B XKENYA0K Menee 15| 15-150 151 -5000 |Bonee 5000
DL)K50. Mr/Kr

Cpennsisa cmepTensHas 103a
MpY HAaHECEHUH Ha KOXKY Meunee 100] 100-500 | 501 —2500 |Bonee 2500
DL%s. Mr/kr

CpenHss cMeprenibHas KOH-
uertpauns ClsoB BO3ayxe, Mesee 500 500 ~ 5000 {5001 - 50000 {Bosee 50000
MI/M

30Ha ocTporo aeicTBus Z,. Menee 6 6-18 18,1 - 54 Bonee 54
30Ha XPOHUHECKOTO AeHCTRHA
Zeh

Kosdduument Bo3mMoxHocTH

WUHTaNSLHOHHOTO bonee 300 | 300-30 29-3 Menee 3.0
orpasienus (KBUO)

[TpuMeuanus:

DLy — cpeansia cMepTennbHas 103a U BBEACHUM B JKETYA0K, BbI3bIBAIOLIAA THOENb
50% nOAONBLITHBIX JKUBOTHBIX;

DL, — no3a Bewectea, BpisbiBaoLias rutens 50% noaonbITHIX XHBOTHBIX PU OIHO-
KpaTHOM HAHECCHUH HA KOXY;

Clisp — KOHUEHTpAlKs BEWECTBA, Bbi3biBaowas rubens 50% NOAONBITHBIX KUBOTHBIX
npu 2~4-4aCOBOM MHTAISLIMOHHOM BO3AEHCTBUH;

Z.. — OTHOLICHHE CPeAHEN CMEPTENLHON KOHLEHTPALUMK BPEIHOrO BELIECTRA K MHHH-
MaITLHOH (MOpOroBoH) KOHUEHTPALMH, BBI3BIBAIOIICH M3MEHCHHE GHONOrMYECKHX MOKa3a-
TEJEH Ha ypOBHE LIENOCTHOTO OPraHM3Ma, BBLIXOLALLUMX 33 IPCAENbl NPHCIOCOOHUTEABHBIX
du3nonornyecknx peakumii;

Z¢h — OTHOUIEHME MUHMMALHOM (ITOPOTOBOH) KOHUEHTPAUMH, BhI3bIBAIOLIEH H3MEHE-
HHe BHoslorHyeckux nokasareneif Ha YPOBHE LIEOCTHOrO OPraHM3Ma. BBIXOALIMX 3a Mpe-
ACABl TIPUCNIOCOOUTEINBHBIX (PHU3HONOTHYECKUX pPEaKUMi, K MUHHUMaNLHON (MoporoBoit)
KOHUCHTpAlUMHK, BbLI3bIBAIOLICH BpEIHOE AEHCTBHE B XPOHUYECKOM JKCIIEDHMEHTE [0
4 yaca msth pa3s B HE/EIMO Ha MPOTAKEHHH HE MEHEE YeThIPEX MECALICB;

KBHO - otHowIEHHE MakcHMATTBHO JOCTHXKHMOMN KOHUEHTPALMH BPEIHOTO BEIIECTBA B
Bo3ayxe npu 20°C k cpeaHeii cMepTeNbHON KOHUEHTPALUMK BEIUECTBA 1Sl MbILUEH.

bonee 10 10-5 49-25 Memnee 2,5

[To ocoGenHocTy neficTBYA Ha OPraHM3M YenOBeKa XMMHYECKH OMAcHbie H Bpel-
Hble Ipon3BONCTBEHHBIE haKTOPhI NOAPA3AENAIOTCA:
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® [10 XapakTepy BO3JCHCTBHA Ha OpPraHM3M YenoBeKa — Ha TOKCHYeCKkHe. pas-
NpakaroLHe, CEHCHOMMU3NPYIOMIME, KaHUEPOreHHble, MyTareHHble U BAHAIOLIME HA
PenpoayKTHBHYIO QYHKLHIO;

® O MyTH NMPOHUKHOBEHWS B OPraHMU3M uelOBEKa — uepe3 OpraHbl AbiXaHus,
KETYAOUHO-KHULIEYHBIN TPAKT, KOXKHbIE MOKPOBbI M CITM3UCThIE OOONTOUKH.

Toxcuueckue gewgecnea ~ >TO BEUIECTBA, AMbl, KOTOPLie, NMONagas B OPraHusM B
HeGONbUINX KOMMUYECTBAX, BCTYMAIOT 3aTe€M B XHMHUECKOE HIIH HU3HKO-XHMHYECKOE
B3aWMOJEHCTBHE C TKAHAMM M TIPH OMpPEAETEHHbBIX YCIOBHAX BbI3bIBAIOT HApyLIEHHE
310pOBbs. XOTA ANOBUTHIMHK (TOKCUYHBIMU) CBOHCTBAMU MOXeT 00NanaTh NpaKkThue-
ck# 1t000e BELIECTBO, K A[AaM NPHHITO OTHOCHTb JiMlb T€, KOTOPblE MPOSABIAIOT
cBoe BpeaHoe AeiicTBie B OOBIYHBIX YCAOBMAX U B OTHOCHTENBHO HeGonbWnX KO-
yecTBax. [IpoMbllUINEHHBIE bl OTHOCATCA K KATeropyuu BpeAHBIX BELUECTB U ABJA-
I0TCA NPEAMETOM HW3YYeHHsS TOKCHKOMOrWH. [lelicTBHe ANOBUTHLIX BELIECTB MOKET
NIPOABJATECA B OCTPBIX U XPOHUYECKHX OTPaBIEHUAX.

Ocmpbim ompagienuem Ha3bieaetcs 3a00NeBaHHe, HaCTyNaoLIee Cpasy xe Mo-
cne Bo3aeHcTeusa saa. OcTpble OTpaBiieHUs yalle BCero ObIBAIOT rpyNnoBbIMM ¥ BO3-
HHUKAIOT TPH aBapHAX. DTH OTPABNEHNA XapaKTepH3yIOTCd KPaTKOBPEMEHHOCTHIO
neicTBud aaoB (He OoNlee YeM B TeueHHe ONHONM CMeHBI) U MOCTYMJAEHHEM B Opra-
HHM3M BpPEeHOTO BELIECTBA B OTHOCUTENBHO OOMIBIIMX KOMHYECTBAX.

OcTpble OTpaBNeHUs BbI3LIBAOT HEKOTOPbIE MPOMBILUIEHHbIE AIbl: CUHMIIbHAS
KUCNOTAa, Cepoyriepon U 1p. OCTpble OTPABIEHUA PACCNENYIOTCA U YYUTHIBAKOTCH KaK
HECUACTHBIE CIIyYaHu.

JIns npou3BOJCTBEHHBIX YC/IOBHI B Citydae HECOOMIONEHUA npaBun OezonacHo-
cTH Gonee XapaKTepHBIMH ABNAIOTCA XPOHUUECKME OTPABNEHUS B pe3ynbraTé M-
TESILHOrO CHCTEMATHYECKOTO MPOHUKHOBEHHSA B OpPraHM3M fja B MabIX KOJIHYECT-
Bax. [Ipn 3TOM OTpaBneHKe NPOUCXOMUT MO0 B pe3yabTare MOCTENEHHOTO HaKaniu-
BaHuA (MaTepuasibHAd KyMYyJISLMs) siAa B OpraHu3Me, juO0 BCIEACTBHE MOCTENEHHO-
TO HaKary¥BaHHWA M3MEHEHUH, BBI3BAaHHLIX MonajaHueM ana (GyHKUMOHaNbHAA Ky-
Mynsuus). JeficTBre 0HOrO ¥ TOrO e AJa Pa3NiuyHO NPH XPOHHYECKOM U OCTPOM
otpaBnenuax. HanpuMep, npu ocTpoM oTpaBiieHuH GEH30M0M B OCHOBHOM CTpajaer
HepBHaAs CUCTEMA, NMPH XPOHUHECKOM — CHCTEMa KPOBETBOPEHHA.

Tokcuueckoe neicTBHE BpeAHBbIX BELIECTB XapaKTEPHU3yeTCs MOKa3zaTeNnsiMHU TOK-
CHKOMETPHH, B COOTBETCTBHM C KOTOPLIMH BELIECTBA KNACCH(HLMPYIOT Ha Sibl C
00IMM TOKCHUYECKHM BO3JeHCTBYEM U sab! M3OHpaTenbHONH TOKCHYHOCTH (Tabn. 3.8).
[MokazaTenn TOKCHKOMETPUU U KPUTEPHH TOKCHYHOCTH BPEHBIX BELIECTB — 3TO KO-
JMYECTBEHHbIE TIOKa3aTeNM TOKCUYHOCTH M OMAacHOCTH BpeiHbIX BeniecTB. CTeneHb
OTPaBAAIOIETO AeHCTBUA A 3aBUCHT OT €r0 CTPYKTYpPbI, (PUIMUECKOro COCTOSHUA
B MOMEHT BO3/IE€HCTBHA, NPOJOIKUTENBHOCTH JeHCTBHA, KOHLEHTPALUMH MONaBLLero
B OPraHM3M 57a, OT nyTeil noNajaH1s B OPraHu3M, peakliMu opranu3Ma. Mimetor 3Ha-
YeHUE MON M BO3PACT PadOTalOLMX HA NPEANPUATHH, @ TAKKE VX HHAHBHAyaTbHas
YYBCTBHTEJILHOCTh.,
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Tadnuua 3.8

Tokcukonornyeckas KJIaCCl’I(bHKaLlHﬂ BpE€AHLIX BELLCCTB

TokcHueckoe BO3eHCTBHE

TokcHUECKHE BelECTBA

Obuyee
HepBHo-napanutuyeckoe AeicTBHE
(OpoHxocnasm, yaylise, CyA0pOru
U napajinuy)

docdopopraHuueckue HHCEKTHLIM B
(xnopodoc, kapbodoc, HukoTuH, OB
u ap.)

KoxHo-pezopOTHBHOE aeficTBHE

(MecTHbIe BOCTATUTENbHBIE U HEKPOTHYe-
CKHME H3MEHEHHUA B COYETAHHH C OOLLIETOK-
CHYECKUMH pe30pOTHBHBIMH ABIIEHUAMH)

Jlnxnoparax, rekcaxaopaH, ykcycHas
3CCEHLMA, MBILIBAK U €ro coelHHe-
HUS, PTYTb {CyJiema)

ObieTokcHYecKoe aeiicTBre
(TUTIOKCHYECKHE CYIOPOTH, KOMA, OTEK
MO3ra, napaiuuu)

CHHUITBHAs KUCIIOTA U e NPOM3BOA-
Hbi€, YrapHbiil ra3, ankorons H ero
cypporatsi, OB

Vaywaroulee aeHcTBHE
{TOKCHUYECKMH OTEK JETrKUX)

Okcuasl azota, OB

Cre30TO4MBOE U pasfpaxatoliee AeiAcTBHE
(pazapaskeHHe HAPYKHBIX CITM3HCTBIX
060J104eK)

TNapbt Kpenkyux KUCIOT U WesoUeH,
xjopnukpuH, OB

[MenxoTponHoe peficTere
(HapylIeHHe NCHXUYECKOH aKTHBHOCTH,
CO3HaHNA)

Hapkotuku, arponux

HzbupamenvHoe
Cepaeunsle
C MPEeHMYILIECTBEHHbIM KapAHOTHYECKUM
AeHCTBHEM

PacTUTeNbHEIE A1k, CONIM METAJIOB!
Gapus, Kanus, KobanbTa, KaAMH1s 1

ap.

Hepshbie, BbI3bIBAIOIME HapylleHHe mpe-
MMYILECTBEHHO NCHXHUYECKON aKTHBHOCTH

Vrapupiii ras, ¢ocdopopranudeckue
COEAUHEHHA H Ip.

Kpossinbie

AHUNHUH U €ro NPOM3BOOHLbIE, HUTPH-
Tbl, MbILLBAKOBUCTHIH BOAOpOO M Ap.

IMeueyounsie

XsnopupoBaHHbIe YrieBOAOPOLbL, Ge-
HOJIBL, JTbAETHABL U Jp.

CoeanHeHdsd  TAXKENbIX  METANIOB
Iouyeynsle

u ap.

Oxkcuapl  azoTa 030H OCreH
Jlerounsie A ? . b
L u Jp.

[NpomstitineHHble A0bl MOTYT BBI3BAaTh He TOMBKO crieLupHyYecKide OTpaBIEHHs, HO
¥ crocobeTBOBaTL BOSHNKHOBERHIO TakmX 3ab0NeBaHMi, KaKk KaTap BepXHUX AbIXaTellb-
HBIX myTeii, TyGepKkyJies, 3ab0oneBaHte NoYeK, CepAeYHO-COCY AUCTOH CHCTEMbI M JIp.
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Pusdpasxcarouiue epednsle geuecnaa — 3To BelllecTBA. BbI3BIBAIOLIME pa3Apadke-
HHME CHM3UCTBIX O0ONOYEK AbIXATeNIbHbIX NyTeH, ria3, NErkhX, KOKHbIX NMOKPOBOB,
Hanpumep, Opom. xop, GTop, aMMHAK, KUCTIOTbI, LLENOHH H Ip.

Cencubuausupyrowue euiecmea — 310 pa3fiMiHbIe BPEJHbIE BELLECTBA, BbI3bI-
BalollKe anepruyeckue 3adoneBaHuns, Hanpumep, dopManbaerul, pacTBOPUTENH H
JI8KH Ha OCHOBE HUTPO- U HHTPO30COEAHHEHHI H Ap.

Tpu nocneaHux BUAA BO3ACHCTBHS BPEIHbIX BELUECTB — KAHYEPOZEHHOe, Myma-
2eHHOe Oelicmeue U GIUAIOIee HA PenPpOOYKIUGHYIO YHKUUIO OTHOCATCS K OTAa-
JEHHBIM NOCJEACTBUAM BNHAHUA XHMHUYECKMX COEAMHEHHH HA OpPraHU3M YeNlOBEKa.
310 — cneunuyeckoe AeHCTBHE, KOTOPOE NPOABNAETCS CIYCTA TOAbl M Jaxke Aecs-
Tunetus. Tak, kaHleporeHHoe NeiCTBYe BLI3bIBAET, KAaK NPABUIIO, 3J0KaYeCTBEHHbIE
HOBOOOpa3oBaHMi. JTO — apoMaTH4YeCKHE YIleBOJOPOIbl, acOecT, XpOM, HHMKEb W
ap. MyTareHHoe aeificTBHe MPUBOAMT K HAPYLUSHHK) I'€HETHYECKOro K0ja, U3MEHe-
HHIO HACNeACTBEHHOH MH(OPMaLMH. 3TO — CBUHEL, MapraHell, paHOaKTHBHbIE H30TO-
nel ¥ Ap. BeiuecTBa, BauAtoliiee Ha penpoAyKTHBHYIO (QYHKUUIO (HA AETOPOAHYHO
($YHKLMIO), — 3TO CTHPOJI, PTYTh, CBUHELl, palHMOaKTHBHBIE H30TONKl U Ap. Kpome To-
ro, OTMeYaeTcs NosBIeHUe pasnuuHbIX 3G PEKTOB U B MOCIEIYIOLUHMX MOKOJNEHHAX.

MHorHe npou3BOACTBEHHbIE MPOLECCHl COMPOBOXAAIOTCA NbIIEBLIM (PAKTOPOM.
Bo BAbIXaeMOM YETIOBEKOM BO3JIyXe MOTYT COAEpP>XKaThCA 9acTHLBl NbUIM pa3MEpOM
1o 20 MKM. B BepxHHX oTleflax AbIXaTeNbHbIX MyTeH 3aAE€PHUBAIOTCA YacTHLUBI pas-
mepoM 10...20 mkM. B anbBeonax JierkWX B OCHOBHOM 3a/iepKMBAIOTCA YacTHLUbI
pasMEPOM JI0 5 MKM.

[IpuynHbl BbieNeHHs NbUIM MOTYT GBITH CaMbiMK pa3HooOpasHeIMH. Tak, Nblib
obpasyeTcs npH MexaHH4eckod 06paboTke XpYNMKHX METaIoB, LH(OBKe, M0MH-
pOBKe, ynaxkoBke W pacthacoBke. ITH BUIbI NbLUIEOOpa3oBaHUA ABIAIOTCH MEPBUY-
HBIMH. B ycloBuAX NPOU3BOIACTBA MOXKET BOSHUKHYTh U BTOPHYHOE NbLIE0Opa3oBa-
HHe, HanpuMep, Npy NpoBeTPHBaHUH, YOOPKe OMELIEHHH, IBIKEHHH THoeH.

Heias — 310 pucnepcHad $aza TBepAbIX BellecTs, oOpasylolascs Mpy ux Apob-
JIEHUH, U3MEJIbYEHHH, & TaKKe NPH KOHAEHCAuWK B BO3LYyX€ NapoB METasIoB U He-
MeTannoB. [y, B3BelIeHHblE B BO3MYXE, 00pa3yIOT aspo30/H, CKOILIEHHE oceBIleil
NBUTH — a3pOTeNH.

BpenHoe BosneficTBHe MbUTM HA OpraHU3M YeNOBEKA 3aBUCHT OT KOJIMHECTBa
BIbIXAEMOH [1BUTH, CTENEHH €€ AMCIEPCHOCTH, OT POpMBl HACTHLL MBIIH, OT €€ XHMH-
4eCKOro COCTaBa U PacTBOPUMOCTH.

[lo xapaxrepy BO3AeHCTBHA HA OpPraHU3M MNPOHU3BOJCTBEHHBIE MbUIH MOApa3je-
NAIOTCA Ha ofLeToKCcHYeckre U pasapaxaiolve. OOLEeTOKCHYECKHe NbUTH (CBUHLA,
MbILUbAKa, OEPUILINA, TPHOKCHIA XPOMA H IIP.), pacTBOPSACH B OHONOrHYECKHX XKHI-
KUX cpelax OpraHu3ma, NeHCTBYIOT Kak BBENCHHbI B OPraHM3M sl M BbI3bIBAIOT
ocTpoe nubO XpOHHUYeckoe OTpaBleHHe. Pazgpaxatolude nbuv He obnapaioT crio-
COOHOCTBIO XOPOIIO PacTBOPATBLCS B XMIKHX Cpeaax opraHM3Ma, HO MOTYT BO3xeii-
CTBOBATH Ha OpraHy3M, pa3apaxkas KOXy, Iiasa, YIid, JECHbI, BbI3bIBasd ayuiepruue-
CKME peakLiHH.
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Bonbwas rpynna aspo3sosieil. He 0OnajalolMX BbIPAXKEHHOW TOKCHYHOCTBIO, OT-
IMYaeTCa OT APYruX BPEAHBIX BellecTB UOPOreHHBbIM AEHCTBUEM Ha OPraHHM3M ue-
noeexa. [lonanas B opraHbl AbIXaHHA. BEWIECTBA ITOH IPYINMbt BbI3LIBAIOT aTpodHio
WITH TUNEPTPO(UIO CNU3NCTONR BEPXHUX ObIXAaTeNbHLIX MyTeH, a 3a1epXKHBasch B Jer-
KHX, MPHUBOAAT K Pa3BUTHIO COEAMHMTENBHOM TKaHW B BO3JLYXOOOMEHHOH 30HE U
pyGuesanuto (pubposy) nerkux. I[podeccuonanbhbie 3aboiieBaHus, CBA3aHHbIE C
BO3IeHCTBUEM a3pO30Jicii, THEBMOKOHHO3bl H IMHEBMOCKJIEPO3bl, XPOHHYECKUH Mbl-
N€ROH GPOHXHT 3aHUMAIOT BTOPOE MECTO MO YACTOTE CPEAH MpPOPecCHOHAMBHLIX 3a-
Gonepanuii B Poccun. TTHeBMOKOHHO3bI — 0Olliee Ha3BaHHE LENOro paja 3adonepa-
HHI JIETKMX, KOTOpPBIE B 3aBMCMMOCTH OT BWJa BAbIXaeMOW MbUTH MOAPA3AEAflOTCA
Ha CUNHKO3bl (KpeMHHEBAS MIbLb), CUIIUKATO3bl (COMH KPEMHHEBOH KHCJIOTHI), aH-
Tpako3bl (yroyibHas NblUlb) U T.4. Ilpy nMHeBMOKOHMO3aX HabnlOJaeTcA aHaTOMM4Ye-
cKoe MepepoXkAeHHe COSMMHUTENBHOM TKaHH ferkux (¢pubpos), mpuBoIdLLee K orpa-
HUYEHHIO X AbIXAaTeNbHOH MOBEPXHOCTH M H3MEHEHHAM BO BCEM OPTaHH3ME.

3.3.2. Hopmupoganue u KOHMpPOJIb COOEPHCAHUA 6PEOHBIX eeUiecms
6 6030yxe paboyeit 30HbI

O6ecneynTs NOJHOE OTCYTCTBHE Bpe/HbIX BELIECTB B BO3Ayxe pabouel 30HHI Ha
COBpPEMEHHBIX NMPOMBIILINIEHHBIX NPEANPUATHAX NpeNcTaBIAETCA HepealbHOH 3azaveil.
JoctrxeHie noaoOHoOro pesynsrara notpebosano Obi 6OMABIIMX MaTepHanbHBIX 3a-
TPAT, BLI3BAHHLIX TPYAHOCTAMHU TEXHHUUYECKOH peanu3auuu 3Toro TpebGosaHus. B cBa3u
c 3TuM DosbllIoe 3HaueHne npuodpeTaer HeoGxoauMocTb 060CHOBaHUA Ge3BpeNHBIX
AN 4eNOBEYECKOro OpraHv3Ma KOHLEHTPALMH BpeIHBIX BEILECTB M pa3paboTku Me-
TOZIOB M CPEJICTB KOHTPONS UX CONEPXaHHA B Bo3ayxe paboueii 30HsI [2].

Conepkarue BpeIHbIX BELeCTB B Bo3gyxe pabouyeit 30HBI HE NOKHO MPEBBI-
miaTh NpenensHo fomycTUMBIX koHUeHTpauuit (ITJJK) npy mpoekTHpoBaHUW Npous-
BONCTBEHHBIX 3[aHWH, TEXHONOIHYECKUX MPOLECCOB, 000pYAOBaHUA, BEHTHIIALMH
IS KOHTPORS 3a KauecTBOM MpPOU3BOACTBEHHON cpenpl M npodHiakTuky Hebnaro-
MPHATHOTO BO3ACHCTBHA Ha 3/10pOBbe paboTalomux.

ConepxaHue BpeIHBIX BEILECTB B BO3AyXe padoueil 30HBI MOANEKHUT CHCTEMATH-
YECKOMY KOHTPONIO Ul MpedyNnpexIeHHs BO3MOKHOCTH MpPEBBIILEHUS NpelenbHO
DOMYCTUMBIX KOHLEHTpaLMi: MakcuManbHO pasoshix paboueit 3onbl (TTOK,,p,) M
cpeatecMenHblx paboueit 3oHbl (ITIK,. ,). Bennuunel TIIK,p g, ¥ TIK, ,, npuBene-
HbI B PykoeoacTse [3].

KonTponb conepykanus BpenHbX BEWECTB B BO3MyXe padoueit 30HLI ABAAeTCA
00s3aTebHbIM THIHEHHYECKHM YcoBueM obecrnieyenns GesspenHoctu tpyna. Co-
AepxaHue BpeIHbIX BELIECTB B Bo3xyxe pabodeil 30HbI MO CYLUIECTBYIOLIMM HOpMa-
THBHBIM JOKYMEHTaM CHCTEMAaTHYECKH NMpOBepseTca CaHUTAPHBIMH OpPraHaMHu.

OO6mue TpeGoBaHNs, NpeqbABIReMblE K KOHTPOJIO 32 COAEPXKAHHEM Bpea:
HbIX BellleCTB.

1. JIns kakaoro MPOM3BOACTBEHHOTO YYacTKa AOJKHb! ObiTh OMpeneneHbl Be-
WeCTBa, KOTOpble MOrYT BBIAGNATHCA B BO3AyX paGouell 3oHbl. Ilpn Hanuuuu
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B BO3/lyX€ HECKOJILKMX BPEIHbIX BELUECTB KOHTPOJb BO3MYILHOH Cpelibl AOMyCKaeTCH
(IPOBOINTHL 110 HaHOO/lee ONAcHbLIM M XapaKTepHbIM BelllecTBaM, YCTAHaBAHBAEMbIM
OpraHaMH rocyAapcTBEHHOTO CAHWTApHOTO Had30pa.

2. KoHTponb conepkaHis BPeaHbIX BELWIECTB B BO3AYyXe NMPOBOAMTCA Ha HaHOO-
nlee XapakTepHbIX pabounx mecrax. [1pH HANMYUKM MAEHTHYHOTO 00OPYNOBAHUA MIH
BBLINONHEHUs OJAMHAKOBBIX OMEpaLuil KOHTPOJb MPOBOIUTCS BbIOOPOYHO Ha OT/EINb-
HbIX pabouHX MecTax, pacroioKeHHbIX B UEHTPE H 10 nepHdeprH NOMEUICHHA.

3. OTbop npob AoMmHKEH NPOBOANUTLCA B 30HE AbIXaHHA MPH XapaKTEPHBIX MPOU3-
BOJICTBEHHBIX YCAOBHAX. 30HA IbIXaHUA — NPOCTPAHCTBO B paaHyce Ao 50 cM oT nu-
ua pabotatouiero. Otbop npod Bo3dyXa Ha colepKaHHe B HEM BPEAHBIX ra3oBbIX
MY TIbUIEBBIX FIPUMECEH MPOM3BOMMTCA HECKOJNIBKMMHM cHocobaMM: acmnupalMoH-
HbIM, BECOBBLIM, GMIIBTPOBAJIBHBIM, C10COOOM MOMIOLIEHHA. MeToasl aHanu3a BO3-
JlyXa Ha Colep)xaHue B HeM NnpuMeceil: BecoBOH, 0ObEMHBIH, JMEKTPOXHMHUYECKUH 1
Ap.

4. TIpu BO3MOXHOM MOCTYNCHHWH B BO3AYX padoueit 30HbI BPEIHBIX BEILECTB C
OCTpOHanpaBleHHbIM MEXaHH3MOM HeHCTBHA NOJXkeH ObITh oDecreuyeH Henpepbis-
HbI KOHTPOJIL C CUTHaNM3aLueli o npepsiueHun K.

5. [lepHoaAMUYHOCTE KOHTPOJS YCTAHABIHBAETCA B 3aBHCHMOCTH OT Kjlacca Ofiac-
HOCTH BpeAHOro BeulecTsa: Ans | knacca — He pexe 1 paza B 10 aHeit, 1l knacca — He
pexe | paza B mecsiy, I u IV knaccoB — He pexxe 1 pasa B kBapTal.

6. B 3aBHCHMOCTH OT KOHKPETHBIX YCJOBHI NMPOHU3BO/CTBA NEPHOIHHHOCTb KOH-
TpoJisi MOXeT ObITh U3MEHEHA M0 COrNacoBaHUIO ¢ OpraHamy ['0CyaapCTBEeHHOro ca-
HUTapHOro Haaszopa. Ilpu yCTaHOBNEHHOM COOTBETCTBHH COAEPAHHMA BPEAHBIX BE-
mects III, [V knaccos onacHocti ypoenio IIJIK nonyckaeTcs NpoBOAHTE KOHTPOJIb
He pexe | pasa B ron.

Ha npousBoacte pabotatoiinit 0OBIMHO mNoaBepraeTcsi KOMOHHHPOBaHHOMY
BJIMSIHUIO HECKOJIbKMX BpEIHBIX BelllecTB. KoMOunuposantoe oeiicmeue — 310 ofl-
HOBPEMEHHOE HJIH TOC/IC10BaTE/IbHOE AEHCTBHE HA OPraHH3M YEIOBEKA HECKONBKHX
BpEAHBIX BELIECTB MPH OJHOM M TOM K€ MyTH NOCTYyIUIeHuMs. Pasnnyalor B 3aBUCH-
MOCTH OT 3(()eKTOB TOKCHUHOCTH HECKONIBKO THIOB KOMONHHPOBAHHOIO AeHCTBHA
TOKCHYECKHMX BEILECTB. DTO — aJINTHBHOE, NOTEHUMPOBAHHOE, aHTATOHHCTHUECKOE U
He3aBHCHMOE IeHCTBHA,

Aooumuenoe deiicmeue HECKOIBKUX BPEAHBIX BELUECTB — 3TO CyMMAapHBIA 3¢-
ekt cMmecu, paBHblil cymMMe d¢dexToB NeHCTBYIOIINX KOMIOHEHTOB. ALIHWTHB-
HOCTb XapaKTepHa Aja BEIECTB OJHOHANpPaBAEHHOro AEHCTBHS, KOTJa KOMMOHEHTHI
CMECH OKa3blBalOT BIMAHUE HA OJTHH U T€ XKe CUCTEMbl OPraHNU3Ma.

Ilpn onHoBpeMeHHOM conepKanuu B BO3AyXe paboueit 30HBI HECKOJNBKMX Bpen-
HbIX BELUECTB OJHOHAINpPABIEHHOro AeHCTBUA (10 3aKoYeHHo opraHoB ['ocynapcrt-
BEHHOr0 CaHUTApHOro HAA30pa) CyMMa OTHOILEHWI (PaKTHMUYECKHMX KOHLUEHTpauui
kaxaoro u3 Hux (K, Ks, ..., K,) B Bozayxe k ux [11K,, TIAK,, ..., [TIK, He nomxkHa
NPEBBIILIATH e AMHHLIbI: '
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SN EPRLS LY S (3.4)

JK, 04K, NniaK,

TMprMepoM a1aHTHBHOCTH SBISETCA HAPKOTMUECKOe NEHCTBHE CMECH YIJIeBOJIO-
ponos (Oenzona n wonponundensona).

[Ipu nomenyuposannosm Oeilicmeuu (cunepzuzme) KOMIIOHEHTBI cMecH HeHcCT-
BYIOT Tax, YTO OJHO BELLECTBO YCHIMBAET AeHcTBHE Apyroro. DbdexT koMGHHHpo-
BAHHOTO JNEHCTBUA APH CHHepruiMe Gosibllie aJAMTHBHOrO, U 3TO YYHTHIBAETCA NpH
aHanu3e FUr{eHHYecKoil CHTYaUMH B KOHKDPETHBIX MPOMU3BOJACTBEHHBIX YCNOBHAX.
OnHaKo KOMWYECTBEHHON OLEHKH 3TO sBJIcHWE He monyuuno. [loreHunpoBaHue oT1-
MeqaeTca npu COBMECTHOM ACHCTBUM THOKCHA CEPbl ¥ XJIOPA, aAKOrojb MOBHIIAET
OMACHOCTH OTPaBAEHUA PTYTHIO, AHUNMHOM. SBleHME MOTEHUMPOBAHUA BO3MOXHO
TOJILKO B CNy4ae OCTPOro OTPABIEHHS.

Anmazonucmuuecxoe oeiicmsue — 3PhexT KOMGHHUPOBAHHOTO NEHCTBUA MEHEe
oxuaaemoro. KomroneHTbl cMecy AEHCTBYIOT TakK, YTO OJHO BELIECTBO ociabnser
neiicteue Apyroro. B atom cnyuae 3¢ ekt MeHbIlie ananTUBHOrO. [IpMepom antaro-
HHUCTHUYECKOTO JIEHCTBUA ABNAETCA B3aMMOACIHCTBUE MEXKIY 336PHHOM H aTPOTIMHOM,

[lpu Hezasucumom Oeiicheuu KOMOMHUPOBAHHBIN 3ddekT He oTmHuaercs oOT
W30UPOBAHHOIO AEHCTBUA KAXK/IOMO TOKCHYECKOTO BELIECTBA B OTACTBHOCTH.

3.3.3. Meponpuamun no CHUNCEHUIO 8030€liCH8US PEOHbIX GeLU{eCIE

HHeHepHO-TEXHUYECKME MEDOTIPUATHSA, HanpaBilcHHbIE Ha 3aMeHy CTapbiX U
BHEIPEHHE HOBBIX TEXHONOTHYECKUX NPOLIECCOB K 000PYI0BaHU, CIIOCOOCTBYIOMINX
O3OPOBNEHUIC HeDNAaroNnpUATHLIX YCNOBMH TpyAa. IlepcneKTMBHbIMM Hanpasiie-
HUSAMU 3[eCh ABMANOTCA: aBTOMATH3ALMA, MEXAaHU3aUMA ¥ IUCTaHLUHOHHOE YIpaBlie-
HHE MPOU3BOJACTBEHHBIX MPOLECCOB, MPOTEKANOMWINX B HeOMArompUsATHBIX A1 Opra-
HHM3Ma YeJIOBEKa [apaMerpax MHUKPOKIMMATA, COMPOBOMXIAIOIIMXCA BbLICACHUEM
BpenHbIX BellecTs. Hampumep, MpUMEHEHHE ILTAMIOBKM BMECTO MOKOBOUHBIX pa-
60T; 3aMena KOJBUEBBIX Nedyed And CywKH GOpM W CTep)kHeW B nUTeHOM Npow3-
BOJICTBE TYHHE/bHbIMU. Tak, cBapka B BaKyyMe NpeaynpexaaeT MocTynieHue B Bo3-
JyX TOKCHYECKUX rasoB W adposonei. Okpacka B JIEKTPOCTAaTHUECKOM M10JIe 3HAYUHU-
TENBHO COKpallaeT BhIAENEHHE NMAapoB pacTBOpUTENed H KpacoO4HOH a3po3osH B pa-
Gouyto 30oHy. [IpuMeHeHHe B TEXHONOHYECKHX MPOLIECccax MHEBMOTPaHCIOpTa B MO-
IPY304HO-Pa3rpy304YHbIX OflEpaLIUAX, MEXaHM3aLMU MIPH OUYHCTKE AeTasel, 3aroTOBOK
103BONAET COKpaAlllaTh BpeMA KOHTaKTa paboTaiolHX B HeOnaronpusTHbIX yCI0BHAX
Tpyna. I epMeTHYBOCTE 0OOPYAOBAHUA, @ UMEHHO TINIOTHO NOJOTHAHHbIE ABEPLbI, 3a-
CITIOHKH, OJIOKMPOBKA 3aKpPBITHA TEXHONOTHYECKHX OTBEepCTHi ¢ paboTol obopynoBa-
HHMS — BCe 3TO 3HAYUTENIbHO CHHXKAET BbLOENEHHE TefIOThI U BPEAHBIX BELIECTB OT
OTKPbITbIX UCTOUHUKOB.

I'rueHnyeckve U CaHUTApHO-TEXHHYECKHE MEpPONPUATHA HArpasieHbl Ha CO3-
DaHue Oe3BpeAHbIX YCNOBUH Tpy/Ja B AeHCTBYIOWEM Npou3BoacTBe. K HHUM oTHOCAT-
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Cf: TUTHEHHYecKas CTaHAapTH3alMs, KOHTPOJb 3@ COCTOAHHEM BO3YLUHOH Cpeasl,
cobntoaeHe rurueHHyecknx TpedoBaHuil B yCIOBHAX MOBBILIEHHOH OMACHOCTH Aeii-
CTBMA A10B (aBapHiiHble CUTyallHW, PEMOHTHbIE PadOThbl), MPHUMEHEHWE CPEACTB 3a-
LMTBI, BEHTHNAUHUA, nNpoduIaKTHKA OTpPaBIEHWH C MOMOLIBIO COOTBETCTBYHOUIMX
MIAHAPOBKH H OT/EIIKH 31aHW i1, CAHHTAPHBIH MHCTPYKTaX padouux.

INirpeHnveckas cTaHAapTU3aLMA 03HAayaeT MCKIIOYEHWE M OrpaHHYeHHEe colep-
’KaHUs BPEIHbIX BELIECTB B UCXOAHOM CbIPbe M B KOHEUHBIX MIPOAYKTAX MPOH3BOACT-
Ba (CBHHLA B TUNOrpaCKUX KPACKax, MbILIbAKA B COCTABE KUCIOT M METANINOB H T.IL.).

B 3aBHCHMOCTH OT 0COGEHHOCTEN TEXHOIOTHH, 000PYIOBaHUs, CTETEHH TOKCHY-
HOCTM nepepabaTbiBaeMbIX NMPOLYKTOB MCTMOJIL3YKOTCA M COOTBETCTBYIOWME BWIbI
MIIAHUPOBKH, OTAENKHY TOMeLIEHHH M pacnmojoxeHHs obopyaoBaHusa. Hanpumep,
obopynoBaHHe, ABIAKOLICECS UCTOUHHKOM BbIAENEHHS OMACHBIX AAOBHTBHIX BELIECTB,
M30JIMPYIOT OT paboTaloIIKX, @ YIIPaBleHHe UM BeleTCA AMCTaHUMOHHO. Bo u3bexa-
HUe cOpOLMM TOKCHUHBIX BELUECTB CTEHAMH, ACPEBAHHBIMH OTPAXKICHHAMHU OKOH,
NonamH HCTOb3YIT MaTephallbl, He MOrNoLaLiKe TOKCUIeCKHe BellecTBa (kepa-
MMUeCKas IUTMTKA, MacTMacca 1 T.1.). Bonpocskl NiaHMpOBKM TeCHO CBA3aHEI C yCT-
poiicTBoM 00111e06MEHHOH BEHTHNALMHU, MO3BONAIOLLEH CO3/[aBaTh H3OBITOUHOE IaB-
NIeHUE B MOMEILEHHAX C LIENbIO NPEAOTBPALIEHHS MPOHUKHOBEHHS B HUX BELUECTB M3
COCEJIHUX MOMeLIeHUH, a Takxke obecrieddBarh pasbaBieHne BpeAHbIX BbLASIEHHI 10
6e3onacHbIX KOHUEHTpaUuil. B paae ciyqaeB 3¢ipeKTHBHON Mepoi ABAAETCA MeCTHas
BBITSDKHass BEHTHIALMA, YJIABINBAIOLLAA BPEAHbIE BELUECTBA Y MECT UX BblAETIEHHS.

JleueGHO-TIpOPHUNAKTHYECKHE MEPOMPHATUA HANpaBleHbl Ha MpeaynpexAeHUue
BO3HHKHOBEHUA MPOM3BOACTBEHHBIX OTparfieHUil U 3aboneBanuii. K HUM oTHoOCATCH:
00s3aTenbHblil NpeaABapUTENbHBIN NPH MOCTYINIEHHH HA paboTy ¥ Nocnenylolwue ne-
pHOAUYECKHE MENULIMHCKME OCMOTPBI, OPraHKH3alnA AOMOTHUTENLHOTO U CelHallb-
HOTO MWTaHMA, BUTAMUHU3AUMA; YnbTpadHoNieToBoe o0nyueHre paboTaioumx; we-
JIOUHbIE MHTATALIMM, OblXaTeNlbHas TMMHAcTHKa. PaboTaolye ¢ TOKCHYHBIMH Belue-
CTBaMHM MPOXOAAT CHIEUMAIBHbIH CAHUTAPHBIH MHCTPYKTaX.

3akoHOAATeNbHbIE MEPONIPUATHA. B COOTBETCTBHH ¢ pOCCHHCKHM TPYIOBBIM 3a-
KOHOJATe/IbCTBOM B OTHOLUCHUH JiHLl, paboTatollMX ¢ BpeAHBIMH BellleCTBaMH, Npe-
IYCMOTpeHbl OTPaHMueHHE NPOADILKMTENbROCTM pabouerc AHA, NMPEROCTaBleRMe
JIOMIOJIHUTENBHOTO OTHYCKa, Gollee PaHHHE CPOKHM BBIXOJA Ha NEHCHIO, YBeNHYeHHe
TapudHBIX CTaBOK AOJDKHOCTHBIX Oknafos. Ha paje NpousBoACTB 3aKOHOM He Jio-
nycKaeTcs MCMONb30BaHUE TPYAA XKEHIUUH U noapocTKoB. O0s3aTeNbHBIMU ABIAOT-
csl ydeT U perucTpauus npodecCHOHaNbHBIX 0TpaBieHHi. [IpuHaTeie HopMbl Ha TT/IK
BPEHLIX BELIECTB B BO3AyXe paboue 30HbI ABNAIOTCH 00A3aTeNbHBIMHU U aIMHHH-
CTpaUMu NpefApHATHH, yUpEKACHNH, OpraHn3aLui.

3.3.4. Huoueuoya.ibiiblie cpedcmea 3auiumsl Op2aHos ObIXaHus

Ecnun NPUMEHEHHE HHXKEHEPHO-TEXHHUYECKUX MCpOl’lpHﬂTl/lﬁ HE€ NMPUBOOHWT K CHU-
JKCHHIO BPCHLIX BEUIECTB, a TAKXKE B C/ly4de BpEMEHHOIo ﬂpeGblBaHHﬂ paGOTHHKa B
OfACHOM 30HE ANOBUTHIX Mcnape}mﬂ, ras3os, HCTIOJNbL3YIOTCRA HHAHBUAYANbHbIC Cpea-
CTBa 3alUUThI.
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CpeacTsa 3aliMThl OPraHOB AbIXaHHUA NpeaHa3HavYeHbl MUl 3alMThl padoTaloLIMX
OT BpeIHbIX LI 30POBbs BELIECTB (a3po3oneH, ra3oB, Mapos, MbijiH), NPUCYTCT-
BYIOUIMX B OKPYKAIOLIEM BO3LyXe MPH NPOBEACHUH Pa3TH4HBLIX TEXHOJNOTHUECKHX
npoueccoB. [lpu noxgdope cpencTB WHIMBMAYANbHON 3alIHTBI OPraHOB JbIXAHHUA
(CHU30/1) HeoOxonuMoO 3HATL CREAYIOLEE: C KAKHMH BELIeCTBAMM NPUXOAMUTCH pa-
6oTaTh; KakoBa KOHLUEHTpPalMs 3arpa3HAIOIMX BEUIECTB; B KAKOM COCTOSHHH OHH
HaxoaaTcs (B BMAE Fa30B. MblH, a3p030Jieil); CyllecTBYET JIK OMAcHOCTb KHCIOPOJ-
HOTO TOMIOAAHKSA; CKOMABLKO BPEMEHH NPUXOAUTCS padoTaTh B OMACHBIX YCAOBUAX; Ka-
KOBBI (DU3NYeCKWe Harpy3ky B nponecce paboThl.

CyluecTByeT ABa THMIA CPEIACTB 3alUThI OPraHOB AbIXaHHA: QUIbTpYIOUIME H
H30JHpYyIOUIHe.

Dunerpytomne CH30/] nonaroT B 30Hy AbIXaHHs OYMLIEHHBIA OT NPUMECEH BO3-
ayx (IOCT 12.4.011-89). ITo koHctpykuuu dnstpytome CH30]1 noapasznensror
Ha caeaytoiue [10]:

* ¢ GuabTPYIOIIEN TUIEBOH YacThiO Oe3 knanaHos (puc. 3.5, a);

o ¢ GUABTPYIOLIEH AHLEBOH YACTHIO C KNaMaHaMH;

® C JIMLEBOH YacTblO M3 H3OJMPYIOIINX MaTepuanoB ¢ GUIBTPYIOLIMMH CHCTE-
Mami, ¢ knanaHamu U 6e3 nux (puc. 3.5, 6).

6)
Puc. 3.5. CU3. @uneTpylouiue cpecTBa 3alHTEH OPraHOB AbIXaHHUA
4 3ak. 3842 49



MpenMyuiecTsa GHALTPVIOILNX CPENCTB 3AKAIOYAIOTCA B UX NErKOCTH, YA0GCTBe,
NPOCTOTE B OOpaIeHHI: HATCAKHO PUKCUPYIOTCA B padoUeM NONOKEHNN, HE RPERAT-
CTBYIOT CBOOOME ABMACHHS pabdOTHHKA.

HenocTaTKamMu 3THX CpeACTB ABAIOTCA: 3aTPYAHEHHOCTb AbIXaHHA U3-3a COTpo-
TUBAEHHA QUAbTPA: OrPaHUYEHHOCTb padoTh! C NMPUMEHEHHEM (PUIBLTPA MO BpEMEHH
(ecnu HeT GUALTPYIOILEN MACKH, KOTOpas cHaOXeHa noalyBoM); GUALTpH 00nana-
tOT OrpaHUYEeHHbIM CPOKOM IOIHOCTH.

Hzonupyrone CH30/] noaatoT B 30HY AbIXaHMA BO3AYX M3 CNICUMANBHBIX eM-
KOCTeH WM M3 YHCTOrO NpOCTPAHCTBA, PACTIONOKEHHOTO BHE padboueil 30HbL. U3onu-
PYIOUIME CPENCTBA 3aLMThI IPUMEHAIOTCA: B YCIOBHMAX BOSHUKHOBEHMA HENOCTATKa
KHMCTIOpOia BO BIbIXaEMOM BO3JyXe; B YCNOBHAX 3arpA3HeHWs Bo3ldyxa B OOJsLIMX
KOHLIEHTPAUMAX MM KOrAa KOHUEHTpaUMs 3arpAi3HEHMA Hen3BecTHa (Hamnpumep,
ypessbiuaHbie CUTYaUW — aBapUHbIH BLIOPOC XUMHMUECKHX MJIM PAAHOAKTHBHBIX
BEUIECTB, MPH MOXape U T. [1.); €C/H BbI[IONHACTCA TAKeNas padora, KOTAa AbIXaHHe
yepes dpunspytomme CU30/] 3aTpyaHeHO H3-3a CONpOTHBeHUs QUABTpa; Ais pa-
B0ThI B 0COBO OMACHBIX YCAOBMAX (B H30IMPOBAaHHEIX 0ObeMax, IpH PEMOHTE Harpe-
BaTENbLHbIX Meveil, ra3oBbIX CeTel 1 T. 1.).

Homenknarypa uzonupytownx CH30/1 obiuvpHa M MocTOAHHO pacwupserca. B
HACTOSLLEE BPEMS CYLUECTBYIOT CPEACTBA, 0OECIEUHBAIOLME KOMIIIEKCHYIO 3allUTY
ye0BeKa OT ONACHBIX W BPeIHbIX (PakTOpOB, CO3AaBas OAHOBPEMEHHO 3AILMTY opra-
HOB 3peHHs, CIyXa, AbIXaHHA, 8 TAKXKE 3alINTy OTAETBHBIX YacTel Tena YenoBeka.

JIns 3alMTthl OPraHOB JABIXaHHA OT TOKCMYECKHMX MapoB M ra3oB MPUMEHAIOT
$uaBTpYIOUIHE IIPOTHBOra3bl ¥ pecnnpaTopst (pHc. 3.6).

Puc.3.6. U3onupyroline cpeacTBa 3aliMThi OPraHOB ObIXaHMS:
a — hunpTpyIoUMe MPoTHBOTa3kl; 6 — pecnMpaTopbl

50



3auinTa OT OnpeaeeHHONH TPyNMbl TOKCHYECKUX BELIECTB 00€CreynBaeTCs npH-
MEHEHHEM COOTBETCTBYIOLIMX MOTJIOTUTENEH-NaTpoHoB (Tada. 3.9).
Tabnuua 3.9

OOGnacTb NpUMEHEeHHA NOrJIOTHTENEH-NAaTPOHOB NPOTHBOFA30B U PECTIHPATOPOB

Hunekc
OT Kaknx BPEAHBIX BCUICCTB 3aliniliacT
NaTpoHa
A [apog OeH3MHa, KepoCHHa, aLEeTOHa, OeH3ona, Toayona, kcunona, OyThi-
allerara, XJI0p3TaHa M ap.
B CepHHCTBIX ra3oB, XJIOpa, CEPOBOIOPOAA, CHHUIBHON KUCIOTHI, OKHCIIOB

a30Ta, XAOPUCTOro Bopopoa, gocrena u ap.

r [Tapos pTyTit
KJI | AMMMaka, cepoBoioposa (pa3fenbHo H B CMECAX)
CO | Oxucu yraepoaa

[epeuncneduslie GUALTPYIOLIME NPOTHBOra3bl 1 PECOUPATOPL MOIYT KCIIONB30-
BATHCA TONbKO NPH AOCTATOYHOM CONEPXKAHHH KHCNOpOAa B OKPYKAIOLIEM BO3AyXe
(ne mMenee 18% no o6bemy) M NpH OrpaHHUEHHOM M3BECTHOM COJEp/KaHHH BPERHBIX
BellecTB. MX Henb3s Hcnonb3oBaTh Npy padoTax B TPyAHOAOCTYNHBIX MOMEILLEHHAX
Manoro obbema, B 3aMKHYTHIX W MOJ)y3aMKHYTBIX MPOCTpaHCTBaxX (LIMCTEPHBI, KO-
JI0AUBl, TPYOONPOBOAL! H T.I.), @ TAKAE B Pa3IMYHBIX aBApUHHBIX CHTYyalUHUAX, KOTla
KONTMUECTBO BPEAHBIX BELIECTB B OKPYXalLLEeM BO3AyX€e HEW3BECTHO. B Takux ciy-
4aAX UCHIONB3YIOTCS M30NUPYIONIME ABIXATEAbHBIE annaparhl.

3.4. MeponpuaTHS U CPEACTBA HOPMAJIH3AUNY BO3AYUIHOH Cpeabl
NPOH3BOACTBEHHBIX NOMelleHHH H pabounx MecT

B uensx npodunakTuky HeONaronpusaTHOro BO3AEHCTBUA MHKPOKIHMATA AOMK-
Hb! OBITH UCMIONB30BaHBI 3ALLMTHbIE MeponpuATHA. HanpuMep, IpuMeHEHHe CUCTEMBI
MECTHOr0 KOHAMUHOHMPOBaHHA BO3IyXa, BO3AYWHOE AYLIMPOBAaHHE, KOMIIEHCALIUs
HeOMarompUATHOTO BO3ACHCTBUS OJHOIO MapaMeTpa MHKpPOK/IMMAara H3MEHEHUEM
ApYroro, cneuoaexna W Apyrue CpeAcTBa MHAMBWAYaIbHOH 3aLIUThi, NOMELLEHUH
JUIs oTabixa W oborpeBaHus, perlaMeHTauls BpeMeH paboTel, B YaCTHOCTH, Mepe-
pbIBEI B pabote, cokpaleHue pabovero OHs, yBeludeHHe NPOACIDKHTENLHOCTH OT-
MyCKa, yMEHBbLIeHUE cTaxa paboTel U Ap.

Cpexcta 3aumthl paboTalolMX B 3aBHCHMOCTH OT XapakTepa MX MpHMEHEHHA
nojpazaensoT Ha aABe kareropuu [10]:

® CpeACTBa KOJUIEKTHBHOH 3alLMTBI;

® CpeaCTBa HHAMBHAYAJILHOM 3aLUMUTHL.

K xonnexmusHoim cpedcmeay HOpMaNM3aLMH BO3AYLIHOM Cpenbl NPOM3BOACT-
BEHHbLIX MOMEIIEHHH U padoYMX MecT OTHOCATCS YCTPOICTBA [UIS CleAYIOMMX Ueen:

® JIOKaNu3aLMHu BpeaHbiX $aKTopos;

® BEHTHJALMM # OYHCTKH BO3/yXa;
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® KOHIAHUMOHHUPOBAHHUA BO3AYyXal

®  OTOIUIEHHS:

® aBTOMATHUYECKOIO KOHTPOJIA M CHMrHANM3ALIMY;

® 1€30J0palrH BO3AYXA.

K aokansayu eépednslx (axnopog OTHOCATCA YCTPONCTBA MO YMEHbLIIEHHIO
HebnaronpusTHOro BO3ACHCTBHA Temna v Xosiona. ITo, HaripuMep, pasiTH4HbIC Ter-
TIo3alATHEIE CPEACTBA: TEMJION3ONALUNA, TEMJO3AIMTHBIE 3KPaHbl, BO3AYIIHOE Ny-
IIKPOBAHHE, BO3AYIUHBIE 3aBECH] H OA3HCHI.

Bobi6op Tenno3aliTHLIX CPECTB A0/IKEH OCYLUECTBATLCS € yUeToM TpeboBaHHi
IPrOHOMMKH, TEXHHYECKOH ICTETHKH, 6€30MacHOCTH A1 AaHHOTO Npolecca UK BH-
Ja paboT M TeXHWKO-3KOHOMHYeckoro ob6ocHoBaHHUA. K TEro3aluuTHLIM CpeacTBaM
APENbABIAIOTCS cneyioline TpeGoBaHUA: OHU A0/IKHBI ObITh NPOCTHIMU B U3TOTOB-
NIEHHU W MOHTaXe, yNoOHBIMU s 00CiyKMBaHNS, He 3aTPYAHATH OCMOTP, YHCTKY,
CMasbIBaHHe arperatoB, 00nafaTs HEOOX0AMMON NMPOUYHOCTHIO, UMETH MUHUMAJILHBIE
3KCIUlyaTaUHOHHBIE PAcXoAbl. Ternno3aliiiTHeie CpeacTBa ROMKHbI 0DecnednsaTh
obnyyeHHocTs obopynosanus He Bbilie 308 K (35°C) npn temneparype BHYTPH Hc-
touHuka g0 373 K (100°C) u He Boite 318 K (45°C) npu TemnepaTypax BHYTPH HC-
To4yHuka Boiule 373 K (100°C).

Tentouzonayus nosepxHocmell NICTOYHHUKOB M3Ty4YeHHs (redeit, cocyaos, Tpy6o-
NIPOBOAOB C FOPAYMMM Ta3aM¥ M KHUAKOCTAMU) CHUXKAEET TEMMNeEpaTypy M3ny4aromiei
NOBEPXHOCTH U YMEHbLIAET KaK obliiee TerUIoBbIAeNIeHNE, TaK ¥ paauaumoHHoe [6].

KOHCTPYKTHBHO TEIUIOU30/ALUA MOKET ObITh MacTHHHOH, 0OEpTGUHOM, 3achil-
HOM, U3 LUTYYHBIX W3/JCJIHI U cMewlaHHoi. MacTH4HasA TENIOU30/ALHS OCYILECTBIA-
€TCA HaHECEHHEM MACTHKHM (LITYKaTypHOro pacTBOPa C TEIUIOW3OMAUUOHHBIM HaMoi-
HHTEsIeM) Ha TOPAUYIO MOBEPXHOCTb H30/IMPYeMOTo 00beKTa. ITY H3OIALMIO MOKHO
NPUMEHsTh Ha 00bekTax NMoboi KoHpurypaunu. OGepTOUHYIO M30NALHIO U3rOTOB-
JIAIOT U3 BONOKHHUCTBIX MaTepuanoB: acOecToBoll TKaHH, MHHEPabHON BaThl, BOINO-
xa 1 ap. Haubonee mpuronxa obeprouHas TEIIOH30MALMS LA pr60nposon‘05. 3a-
CBIMHYIO TeNJION30JALMIO TTPUMEHSIOT NTPH NpoKianke TpyOONpoBOJAOB B KaHalax u
kopobax, Tam, rae Tpebyercs Gonbilas TONUWHA W3OIALHOHHOIO CAOA, M MPH HM3-
TOTOBIEHUH TEMJOU3ONALMOHHBIX NaHeneil. Tennou3onsiLuI0 WTYYHBIMU UIH (op-
MOBAHHBIMH U3/IENUAMH, CKOPIyNaMu NpuMeHstoT s obnerdeHns pabor. CMelnan-
Has M30MALMA COCTOMT M3 HECKONBKHMX Pa3NHyYHBIX CNOEB. B nepsom crioe oObIvHO
YCTaHaBIUBAIOTCA WITY4HbIC H3Aenusa. HapyxHbiit ciofi H3rOTOBRJAETCA U3 MacTU4-
HOM unu 06epTodHON M3omauMy. CHapy>kH TEMIOM30JAUNH PEKOMEHIyeTCs ycTa-
HaBIIMBATh ATIOMHHHMEBBIE KOKYXH. DTO NO3BONAET MOBBILIATE NOJATOBEYHOCTH M30-
AALUMK H JIOTIONIHUTENBHO CHWXKATh M3/TyYeHHEe OT UCTOUHHKA.

Tennosaujumrvere >kpansl IPUMEHSIOT AN JIOKAIM3alMH HCTOYHUMKOB JIyMHCTOH
TENIOThI, yMEHbIIEHHs 0ONyUEHHOCTH Ha paboumnx MeCTaxX U CHHXEHUS TeMIepary-
pbl OBEpXHOCTEH, oKkpyx)arolux pabouee Mecto. OcnablieHne Tenao0BOro NoToka 3a
3KpaHoM 08yCNOBAEHO €ro NOTNOTHTENBLHON M OTpaaTeNbHOH cnocobHocThIO. B 3a-
BHCHMOCTH OT TOro, Kakas crnocoOHOCTb 3KpaHa Oonee BBIPRXEHA, pa3nuyaoT
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TETIOOTPAXKALOUIHE. TETUTONOIIIOILAIIIME W TEMNOOTBOAsILHE IKpaHbl. [1o crenenu
ApO3payHOCTH IKpaHbl AEAT Ha TpH knacca [7]:

1) Hempo3pauwble: MeTAUTUYECKHE BOJOOXJIK1aeMble 1 (yTepupoBaHHble acte-
CTOBBLIE, aNb(ONHEBbIE, ATKOMHUHHEBBIE IKPAHbL:

2) noaynpo3padHbie: IKPaHbl H3 METANTHYECKOH CETKH, UCITHbIE 3aBEChl, IKPaHbI
M3 CTEKA, apMHPOBAHHOTO METANTMUECKOH CETKOIt (BCE ITH IKpPaHbl MOTYT OpOLIaTh-
cs BOJAAHOW MNEHKOM);

3) nmpo3padHble: 3KpPaHbl U3 PATUYHBIX CTEKOJ: CHIMKATHOTrO, KBapLEBOTO M Op-
raHM4eckoro, 6eCHBETHOIO, OKPALLIEHHOTO H METATM3UPOBAHHOTIO, MJICHOYHbIE BOIA-
HbIC 3aBECHI.

BozoyuHoe oyvuiuposanue — noaaya BO3AyXa B BUJAC BO3AYLIHON CTpyH, Hanpae-
JIeHHOH Ha paboyvee MeCTO, MPUMEHAIOT NPH BO3ACHCTBIH Ha paboTalollero TerniuoBo-
ro obnydyeHuss HHTEHCUBHOCTBIO 0,35 kBT/M* u ponee, a tarke 0,175...0,35 KkBT/M
IpR  TUIOMAIM  M3NYHAIOWAX  MOBEPXHOCTEl B npenenax padouero mecta Gonee
0,2 M". Bo3mywiHoe AyLIMPOBaHHE YCTPaMBAIOT TAKKE [T MMPON3BOACTBEHHBIX MPO-
LIECCOB C BblIENEHUEM BPEAHbIX Ta30B M/ NAPOB W [IPH HEBO3MOXKHOCTH yCTpoiicTBa
MECTHBIX YKPBITHH.

Oxnaxnatolnii 3¢hexT BO3AYIHOTO AYIIHPOBAHUS 3aBMCHT OT Pa3HOCTH TeMIle-
paTyp Tena paboTaroliero ¥ nOToKa BO3AyXa, a TAKXKe OT CKOPOCTH 0OTeKaHHUsA BO3AY-
XoM oxnakaaemoro Tena. [{ng obecneuenus Ha paboueM MecTe 33JaHHBIX TEMIEPaTyp
M CKOpOCTelt BO3/yXa OCh BO3MYIHOIO NOTOKA HAMPaBAAOT HA rpyab YefoBeka ropu-
30HTAIBHO WM oA YrioMm 45° a jans obecrieyeHHs IOMyCTHMbIX KOHLEHTpauUui
BPEIHbIX BEUIECTB €€ HAMpaBJIsioT B 30HY ABIXaHWS TOPH30OHTANBHO WIIM CBEPXY IO
yriom 45°.

B notoke Bo3ayxa M3 DyWHpYOWero natpyoka N0DKHbE OBITE 10 BO3MOXHOCTH
obecrieyeHsl paBHOMEpPHas CKOPOCTb W OAMHaKOBas Temrneparypa. Pacctosnue oT
KPOMKH ayumpyromero narpybka ao pabouero mecra AomkHO ObITh He MeHee | M.
MuHuManbHBLT auameTp narpyoka npMHUMalOT pasHbiM 0,3 M; npu GUKCHPOBAHHBIX
pafounx MecTax pacueTHY WHPHUHY padouel MIoanKy MPUHUMAIOT PaBHOH | M.

[Ipy MHTEHCHBHOCTY 06yueHMA cBbilie 2,1 KBT/M™ BO3LYWIHBIA Iyl He MOXeET
obecrednTs HEOGXOAMMOTO oXnaxaeHus. B 3ToM ciydae HEOOXOIMMO NpemLycMaTpH-
BaTh TEMJIOM30JILIMIO, SKPaHUPOBAHKE WM BO3MYLIHOE AyLIMpoBaHue. i nepuoau-
4ECKOro oxJaxAeHus pabodrX yCTpauBaloT paAyalMOHHble KaOMHbI, KOMHATBI OTABIXA.

Bozoyunbie 3asecel npeaHazHa4eHbl /U 3aLIMTHL OT IIPOPHIBA XOJ0AHOTO BO3AYXA
B NOMELLEHHE Yepe3 NPOEMBbI 37aHHA (BOpPOTa, ABepH U T.M.). Bo3aywHas 3aBeca npel-
CTaBNisteT coOOI BO3AYILHYIO CTPYIO, HANPABNEHHYIO MO YIJIOM HABCTpeuy XOJoAHO-
My MOToKy Bo3ayxa. OHa Mrpaer poJib BO3IYLIHOrO xOepa, yMeHbLIasd NpoOpLIB BO3-
Iyxa uepe3 npoembl. CornacHo [8] BO3ayLUHbIEe 3aBEChI HEOOXOAMMO YCTPauBaTh Y
NPOEMOB OTaNIMBaEMbIX NOMELICHUHA, OTKPBIBAIOIMXCA HE PeXe, UeM OIMH pa3 B 4ac
b0 Ha 40 MMH €IMHOBPEMEHHO [P TEMMeparype HapyKHOMO BO3AyXa
~15°C n e, KonuuecTBo 1 TeMneparypy Bo3dyxa ONpenensiorT pacyeTHbIM NyTeM.

[TpUMEHSIOT HECKOJIBKO OCHOBHBIX CXEM BO3IYLIHBIX 3aBeC. 3aBeChl C HUKHEH
nonaueit (puc. 3.7, a) HauGoliee IKOHOMUYHBI 110 PACXOIY BO3AyXa H PEKOMEHAYIOT-
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€A B TOM C/lyyae, KOTJa HeAOnyCTUMO MOHM)KEHHE TeMMepaTypb! BOMU3H NPOEMOB.
JLast mpoeMOB HeOOBIION WHUPHHBE peKoMeHayeTca cxema Ha puc. 3.7, 6. CxeMy ¢
ABYCTOPOHHUM OOKOBLIM HaripasiieHneM cTpyit (puc. 3.7, B) HCTOJB3YIOT B TEX Cy-
yasx, Koria BO3MO/KHAa OCTaHOBKa TPAHCMOpTa B BOPOTAX.
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Puc. 3.7. CxeMbl BO3RYLUIHBIX 3aBEC: @) C HUXKHEH MomaueH
BO31yXa; 0) OAHOCTOPOHHME; B) ABYCTOPOHHHE

Bo3oywnvie oqzuce! NpeHa3HaYeHbl Ui YNy4IIEHH METeOpPOTIOTHYeCKUX yCao-
BHii TPyJa, KaK MpaBWiIo, Ui OTAbIXA Ha OrpaHHYeHHOH niowaau. 114 atoro paspa-
00TaHbl CXeMbl KabUH C JIEFKUMH MepeBIXHBIMU NIEPErOpoAKaMH, KOTOpbIE 3aTar-
JIMBAIOTCS BO3/yXOM C COOTBETCTBYIOIHMY MapaMeTpamH.

Meponpuatia no npodunakTuke HeONaronpUsTHOrO BO3NEHCTBHIA TEMjIa MW Xo-
Jl0/1a IOJDKHBE IPEyCMaTpPUBATE:

® MpenynpekIeHHUE BRIXOJAKUBAHHUS TIPOU3BOIACTBEHHBIX MOMELLICHUI;

¢ UCMOMB30BAHHE CPEICTB HHIMBHILYATBHON 3aLIUTHI;

e oabop pallMOHANBHOTO PeXXUMa Tpyaa v OTIbIXa.

Tax, crneuonexna nospkHa ObITh BO3AYXO- M BJIArOHENPOHHLIAEMOM, UMETH yH06-
Hbli nokpo# (puc. 3.8). Tennouzonupytomme cBoiicTBa 0JEXAb!, YMEHBLIAIOLINE Tel-
JIONOTEPH OPraHNU3Ma, NPUHATO OLEHUBATh B €AMHULEX «KJIO» (OT aHIIHICKOrO CloBa
clothes — «opexxna»). 1 ko B TemnoBbix eaWHUUax paeusetcs 0,18°C- M u/KKan.
TakuMH CBOMCTBaMH, HanpuMep, obnanaeT oObMHBIA MY>KCKOW KOCTIOM (TENnou30IH-
pyloulMe CBOHCTBa Jierkoro serHero mnarbs — 0,5 Kno, memuce3oHHOro mnanb-
TO — 2...2,5 K10, O4eHb TEMNOH 3MMHEN apKTHYECKOH oaeKAbl —4...6 KI0).

B kaudecTBe MaTepUanoB MPUMEHAIOT TAKHE TKAHH, Kak XJomyatoOyMaikHad,
nbHAHAA, rpybouepctHoe cykHo. K ofexae cnelanbHOM 3alMTHOM OTHOCATCA:
TYNymbl, NANbTO, MONYNANLTO, MONYIIYOKH, XanaThl, KOMOUHE30HBI, MONYKOMOHHE-
30HBI, )KHJIETH M T. 1. :
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Puc. 3.8. VrennenHaa onexaa. Kocriom yren-

nennbiit «CEBEP». besonacHas spkas cur-

HajbHas PacLBETKA. BPIOKK € BLICOKHM NOACOM

Ha perynupyembiX JAMKax. Y TeleHHbIH

KaloWoH, MHOXECTBO YIOOHBIX KapMaHOB.

Tlonknanka — 1BOWHOM CIOW CHHTEMNOHA,
BEpX — NPOYHad TKaHb

PaunoHanbHblil pexxuM Tpyaa W oTAbIXa paspalarbiBaeTcs IPUMEHHMTEIBHO K
KOHKpeTHbIM YC/IOBUAM paboThl. UacTeie KopoTkue nepepbiBbl Gonee 3ddekTHBHBI
ans nomiepkaHus paboTocrnocoOHOCTH, 4eM peAKHe, HO MpoaosukHTe/ibHbIe. Ha-
npumep, mpu Ghu3HdeckuX paboTax cpelHel TAXKECTH Ha OTKPLITOM BO3AYyXe Npely-

CMaTpUBarOTCA MEPEPLIBLL
B TEMJIOE BpeMs roaa:

~ npu Temmeparype Bo3ayxa a0 25°C — 10-MuHyTHbI¢ nepepbiBbl nocne 50-60

MUH uHTeHCHBHOH padoThi;

— MpH TeMnepaType Bo3ayxa B ananazoHe 25-33°C pexomenayetcs 15-MuHYT-

Hblfi nepepeis nocie 45 MuH paboTsi;
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— Ha repuon HauboNee KapKOro BPEMEHH PEKOMEHAYETCs pa3pelB padoueii
CMeHBI Ha 4-5 4;

® B XONORHOE BpeMs roja A1 HeNOCTORHHBIX PabOUHX MECT:

— npu temnepatype Bozayxa — 10°C u Huxe o0g3aTeNbHbI NepepblBbl Ha 0bor-
peB NpoaoKUTENIbHOCTBIO 10—15 MiH KaKAabIi Yac;

- MpH Temmeparype HapyikHoro Bosayxa -30..—45°C odszarenbhbsl 15-mn-
HYTHbLIE TIepephIBb Yepes Kaxasle 60 MHH OT Hauana pabouelt cMeHbl K 1o obena. a
3aTeM uyepes kaxable 45 MUH padoTel. Kpome Toro, opranusyloTes CneuHanbHele no-
MeLeHHs A8 000rpeBaHHs, B KOTOPBIX HEOOXOAMMO TMpPEAyCMaTpHBaTh BO3MOXK-
HOCTb MUTBA rOpAYero yas.

Benmunsuusa u o4ucmKa ¢o30yxa HPpoU3g00CmMEeHHBIX NOMewen Uil

[MpaBUnLHO CIIPOEKTHPOBAHHAR M HaAeXalUM 00pa3oM 3KCMnyaTHpyeMas BeH-
THJISILIMOHHAA CHCTEMA CrocoOCTBYET CO3JAaHHIO 3I0POBBLIX YCIOBHH Tpyla, YMEHb-
IWEHHUIO YTOMJIAEMOCTH paboTaloINX, MOBBIUCHUIO NPOU3BOANUTENLHOCTH Tpyda H
Ka4eCTBA BBIMYCKAEMOM MPOAYKUNH. B MOHATHE «BEHTUIAUMA» BXOIAT peryjiupye-
MBIl BO3AYXQOOMEH M YCTPOHCTBA, KOTOPbIC €ro co3JaloT. 3aAavya BEHTWIALMKM 3a-
KJIIOYAeTCs B TOM, YTOObI MOJAEPkKUBATEL B TIOMEIEHUH MM B paboueil 30He MoMe-
wieHHH (Ha NOCTOSSHHBIX M HEMOCTOAHHBIX pabouylx MecTax) COCTaB M COCTOSHHE
BO3/lyXa, YAOBIETBOPAIOUIEI0 THTMEHHYECKMM TpeDoBaHUAM, a TakxKe TpeOoBaHUAM,
BLITEKAIOIWHM M3 0COOEHHOCTEH TEXHONOrHH NPOU3BOACTRA.

B031yx000MEH B NOMELIEHHMAX, CO31ABAEMbIH BEHTHIIALMEH, CHIDKAET KOHLIEHTpa-
LIMIO TOKCHYHBIX BEILIECTB 0 MPEAENbHO JOMYCTHMBIX, aCCHMUJIMPYET TEIIo, Baary 1
NIOANEPKUBACT B paloueil 30He YMCTHIL BO3AYX 3aAAHHBIX TEMIIEPATYP H BAKHOCTH.

BenTtunauud npefycMaTpuBaeTCs BO BCEX NMPOU3BOJACTBEHHBIX H BCIIOMOTaTelib-
HBIX NOMeMeHUAX. MUHUMaNbHOE KOTMYECTBO HApY)KHOrO BO3OyXa, MOAABAEMOrO
cHUCTeMaMH BEHTHISILUMH B MOMELLEHHE, B KOTOPOM BO3MOXKHO €CTECTBEHHOE Mpo-
BeTpUBaHHe, JOKHO ObITh He MeHee 30 M*/4 Ha 0HOro paboTaloulero npu ofbeMe
nomeleHus MeHee 20 M’ Ha uelioBeka 1 He MeHee 20 M'/4 npH o6beMe MOMELLEHH
20 M* 1 Gonee (Tabn. 3.10). B noMelleHHAX, B KOTOPbIX HEBO3MOKHO ECTECTBEHHOE
NpOoBETPUBAHKE, MHHHMATIBHOE KONMYECTBO HAPY>KHOTO BO3AyXa, 0AaBAEMOr0 BEH-
TUnauMel, yBesnuupaetca ao 60-120 M/4 B 3aBHCHMOCTH OT KPaTHOCTH BO3IYXO-
0oOMeHa M peLMpKyIiUMUA BO3lyxa. PaznuqaloT noMeuieHHs C €CTECTBEHHBIM Mpo-
BeTpUBaHHeM U €3 eCTeCTBCHHOrO MPOBETPUBAHHA.

B momelueHHAX ¢ €CTECTBEHHBIM MPOBETPUBAHWEM €CTECTBEHHAS BEHTHIALMA
NpuUMeHsieTCs IBYX BHIOB: HEOpraHHW30BaHHas — UHUALMPAYUA W OPraHU30BaH-
Has — aIpayua.

Hugpurempayus ocylecTBIAETCS CMEHOMN BO3AyXa Yepe3 HEMJIOTHOCTH B OTPax-
JEHUSAX U 3JIEMEHTaX CTPOMTENbHBIX KOHCTPYKUMIH; aspayus —CMeHoii Bo3ayxa vepes
OTKpbiBatomuecs ppaMyrH okoH u poHapeit (puc. 3.9).
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Tabnnua 3.10

MuHHMaNBHbIA PacXod HAPYKHOTO BO3AYXA ANA NIOMELIEHUH

TlomeureHus
C CCTCCTBCHHBIM 0€e3 ecTeCTBEHHOI0
EPOBCTPMBQHKCM NpOBETPUBAHUSA
Tomenenns Pacxon Bo3ayxa . Tputounsie
(¥4acTKH. % CHCTCMB
30HblI) Ha l 4en.. |Ha l yen..| obMe- obuero
M4 Mg nofy | DOSAYXO®
oOMeHa.
HC MCHeEE
bes peunpxynauiy uim
C peuupKyILuMeit
30%; 20** 60 1 - NpH KPaTHOCTH
10 o6MeHoB/4 1 Gonee
IIpousson-
CTBEHHbIC 60 20 C peunpkynauueit
- 90 - 15 TIpH KpaTHOCTH
120 10 MeHee 10 oOMeHoB/4
O6wect-
BeHHple © | [To TpeGora-
aJIMHHHCT- | HHUAM COOT- 60;
PaTMBHO-  |BETCTBYIOILIMX| 20%*** - - -
ObITOBBIE CHull
3 M /4Ha IM°
Kunvie JKHJIbIX - - - -
noMeuieHu i

* ITpu o6beme nometeHus (y4acTka, 30HbI) Ha | ues. MeHee 20 M™.

** [Tpu o6beMe noMeleHus (yuacTka, 30Hb1) Ha | uen. 20 M° 1 Gosee.

*** JInA 3pUTENbHBIX 3aJ10B, 3a710B COBEILAHMH M IPYTHX NMOMEIUEHHH, B KOTO-

PBIX NIOAM HAXOUATCS A0 3 4 HEMPEPBIBHO.
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Puc. 3.9. Cxema adpauyH NpoMbIILIIEHHOTO 31aHHA

Homewenue Ge3 ecmecmsenHo20 nposeMpUSaHUi — nomeweHne 6e3 oTKPbiBae-
MBIX OKOH WJIM TIPOEMOB B HapYXKHBIX CTEHaX WUJTH MOMELICHHE C OTKPbIBaeMbIMH OK-
Hamu (TpoeMaMH), PacrolOKEHHBIMHU Ha PAacCTOAHNH, MpeBLILLIAIOLIEM NATHKPATHYIO
BBICOTY MOMELIUEHHS.

[lo cRoeMy NEHCTBUIO BEHTUIALUA MOXKET GBITh MeCTHOM 1 OOLIEH.

Mecmuas 8blmANCHAR GeHMUIAYUA (MECTHBIE OTCOCHI) NMpeAHa3HaueHa ana ynas-
JMBaHKA 3arpA3HEHHOrO BO3AyXa y HCTOYHHKA €70 BosHukroenus (puc.3.10). C ue-
b0 HEAONYIIEHUs BBIGpOCa B MPOCTPAHCTBO NOMELICHHA MECTHBIE OTCOCHI ‘CHA0-
KAIOTCA YCTPOMCTBAMH Ta30- H MbUIEOYHCTKH.

MecTHble OTCOCH! OIPA3AENAITCA Ha NMPOCThIe, KOrIa yNaBIHBaHHe OrpaHu4u-
paeTcs OQHMM OTCACHIBAHMEM 3arpA3HEHHOro BO3NyXa, W C TOLIYBOM, KOTZa Ha-
MpaBAEHHOM CTpyeil BO3IyXa HaNpaBsioT BPEAHOCTH K MECTY, Ile OHH MOAXBAThI-
BalOTCA OTCOCOM, — IEPERYBKH.

O6was uru 06uje00MeNHas BeHMUIAYUS yCTPANBACTCH B Tex clyuasx, Koraa He-
BO3MOXKHO MJIHM HeLenecoobpasHo NPUMEHEeHHe MECTHBIX OTCOCOB. Ona npeanonara-
eT obwmii BO3AYX00OMeH B TOMEUIEHHH MOCPENCTBOM yNaleHU orpaboTaHHOTO
(MNM 3arps3HEHHOT0) BO3AYXa K3 MOMELICHNUA 1 3ameHbl ero cBexuM. Ilpn 3Tom me-
TEOpONOrMYeckhe YCIOBHA M YMCTOTY BO3AYyXa B TIPOV3BOCTBEHHBIX MOMELIEHHAX
cneayer ofecnieuuBaTh B Npefenax pacHeTHBIX nMapaMeTpoB HApYXHOro BO3MyXa, 2
TaKKE C yueTOM 0COGEHHOCTEH TEXHONOTHHECKHX npoueccos {8, 9]. Tak, B X0n01HOE
BpeMs FOfia BO3AYX W3 MOMELIEHHA yNalAeTCA HarpeThbiii, a B MOMELICHHE NOAAETCA
xonoaweiii. Tlo3TOMy I COXpaHEHHA KOM(OPTHOH TEMMeparypel B MOMEIICHUH
TIPUTOYHBIN BO3yX HEOOXONMMO MONOTpEBaTD. Hanpumep, B TIOMEUeHUAX s OT-
AbiXa paBouMX rOpAYHX LEXOB C MOBEPXHOCTHOI MOTHOCTBIO TEMIOBOTO NOTOKa Ha
pabouem mecte 140 B1/M® u 6onee cnelyeT NPUHUMATh TeMINEpaTypy Bo3iyxa 20°C
B XOJOAHbIH Nepyon rofa 1 23°C — B TETUIBIH.
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Puc. 3.10. YcrpoiicTBa MeCTHOH BEHTHIAUMH: a) YKphiTHe (6OKC);

6) Goprosbie oTcochl (I — oaHoGoOpTOBOIH; 2 — ABYGOpTOBOH);

B) GokoBbie oTcockl (1 — OAHOCTOPOHHHMH; 2 — YrIOBOil); I) OTCOC

0T pabouux CTOJIOB; /) OTCOC BHTP@XHOIO THUNA; €) BBITSKHBIE

wkadbl (1 ~ C BEPXHHM OTCOCOM; 2 — C HIXKHHUM OTCOCOM;

3 - ¢ KOMOMHHpOBAHHBLIM OTCOCOM); ) BBITSDKHBIC 3OHTHI
(1 — npsamMoii; 2 — HaKJIOHHBIH)

Lnpkynsuus Bo3gyXa B NOMEILEHHH TP 06eoGMeHHON BEHTHNIALMH Onpene-
NR€Tca opraHuzaudei Bo3oyxooGmeHa. PasiiMyaloT YeThipe OCHOBHBIE CXEMBI Opra-

HH3aumm Bo3myxoobMena (puc. 3.11).
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B) r)
Puc. 3.11. Cxembl opraHuzauuy Bo3nyXooOMeHa mpH obOieobMeHHO#MH

BEHTUJILMK: @) CBEPXY — BHU3; 0) CBEpXY — BBEPX; B) CHH3Y — BBEDX;
') CHU3Y — BHH3

[To cnocofy nojauu W yAaneHUs BO3AyXa U3 NOMeLleHHs o0eoOMeHHasn BEHTH-
JALMA pasiMyaeTca: NpUToYHas BeHTuNAuMa (puc. 3.12, a); BLITAXKHAA BEHTHNIALUS
(puc.3.12, 6); NPUTOUHO-BBITAXKHAA BEHTHIAUMA ¢ peunpKyaiumen (puc. 3.12, B).

Peyupkynayua 6o3dyxa — noaMelIMBaHHE BO3AyXa MNOMEUIEHHA K HapyXHOMY
BO3AYXY M mojaya 3TOW cMeCH B JaHHOE WM Apyrue noMelleHus. Peunpkynsuneii
He ABIAETCA NepeMelIHBaHye BO3/AyXa B Mpeaenax OAHOro MOMELIEHHs, B TOM UHucie
CONMpPOBOMKAAEMOE HarpeBaHHWeEM (OXNAKACHUEM) OTOMMTEIBHBIMH arperatamu (mpu-
fopam#) WJIM BEHTHIATOpaMHU-BEEPaMU.

IHpumounyro cucmenrty TPUMEHSIOT 111 BEHTUIALMK MOMEIIEHUH, B KOTOpbIE He-,
KENaTeNIbHO MOTagaHue 3arpA3HEHHOTO BO3AyXa M3 COCEIHHX MOMEILEHUI WK XO-
JIOQHOTO BO3/yXa U3BHeE (puc. 3.12, a).

Boimaxcuyio cucmemy (puc. 3.12, 6) uenecoobpazHo NPUMEHATE B TOM CiIyyae
€CIIM BpeHble BbIAENEHHA JaHHOTO MOMEILEHHA He JO/DKHBI PaclpOCTpaHAThCA Ha
coceJHUe, HarpUMep, 1T LEXOB XUMHYeCKUX U GHonorudeckix naboparopuii.

Ipumouno-eeimsdicHas eenmwisyus — Hanbonee pacnpocTpaHeHHas CHCTEMa,
NpH KOTOPOil BO3AyX MojaeTcs B MOMEIIEHHE NMPUTOYHOW CHCTEMOM, a ynansercs
BBITXHOH (puc. 3.12, B). [Tpu 3TOM cucTeMbl paboTatoT 0THOBPEMEHHO.

H3661mxu s6HOI men1omel — Pa3HOCTb TETJIOBLIX MOTOKOB, MOCTYNAtOLMX B MO-
MEILEHHE M YXOAAIIMX M3 HEro Npv pacuyeTHbIX NapamMeTpax HapyXHOTO BO3IyXa
(nocne ocylecTBACHUS TEXHONOTHYECKMX M CTPOMTENBHBIX MEPONPHATHI nNo
YMEHBILUEHHIO TEMIONOCTYNAeHHH oT 06opynoBaHHs, TpyOONpPOBOJOB H CONHEYHOM
paanaumn). :
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Puc. 3.12. CxeMnl 00m1e0OMeHHONW BEHTUIALMHU: @) NPUTOYHAas
BeHTH/ALMA (] — BO3ayx03ab0pHOE YCTPOHCTBO; 2 — BO3AYXO-
Bog; 3 — dunbTp; 4 — kanopudep; 5 — noOyaUTENb ABHXKEHHA;
6 — yBNaHUTENb — OCYLIUTENb; 7 — NPUTOYHbIE OTBEPCTHA HIH
Hacaaxu); 0) BHITsOKHAs BeHTUNALHA (8 — BBITS)KHBIE OTBEPCTHS
Und Hacaakd; 5 — nobyautens ABHKEHHUA; 2 — BO3AYXOBOK;

¢unbrp; 10 — ycrpoiictBo ana BeiOpoca Bo3dyXa);
B) TIPUTOYHO-BLITSKHAA BEHTWIALHA C PpeUUpKyNsaLHeit
(11, 12 — knanmausi; I1 — nomeuwenue; 1B — mnpurouHas

BeHTHAALNA; BB — BbiTshbKHas BeHTHAALMA)

B S

Ilpu pasmellieHHH BO3AyxopacnpeienunTened B rpeaenax oOCmy)XKHBaeMoH MU
paboyeit 30HbI MOMELLEHHA CKOPOCTh JABHKEHHA M TeMIeparypa Bo3yXa HE HOPMH-

PYIOTCS Ha PacCTOAHMH | M OT BO3yXOpacnpe/enuTes.

B cTpye npHTOYHOTO BO3AyXa TNpH BXOAE €€ B OOCTY)KMBAaeMyKOo Wik padodyro

30HY NOMEIIEHHS ClielyeT NPUHHAMATD!
a) MaKCUMAJILHYIO CKOPOCTb ABHXKEHHS BO3yXa Vy, M/C, Mo Gopmyne

ve = Kv,;

6) MaKkCUMaJlbHYIO TeMnepatypy fy,°C, NpH BOCMOJIHEHUH HEAOCTATKOB TEMJIOTHI

B NOMeLIeHUH Mo dpopmyne

t,=t,+A4t;
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B) MUHHMAILHYIO TEMNEpaTypy [, FipH aCCHMUMALUK M30BITKOB TEMA0THL B 110-
MelieHuH no popmyne

tf\‘ =1 +A[2~ (37)

rhe V, ly — COOTBETCTBEHHO HOPMHpYeMas CKOPOCTb NBHXKEHHUA BO3AYXa, M/C, U
HOpMHpyeMas Temnepatypa Bosayxa, °C, B 0BCAYKMBAEMON 30HE UM HA padouuX
mecTax B paboueii 3o1e noMeuwenus; K — k03 duUHEHT nepexoaa oT HOpMHPYEMOH
CKOPOCTH JBHKEHHUs BO3IyXa B IOMEHIEHUHN K MAKCHMaJbHOM CKOPOCTH B CTpYe, Ofi-
penensemblil N0 0643aTe/IBHOMY NPHIIOKEHHIO 6; At Af;— COOTBETCTBERHO A0MyC-
THMOE OTKIIOHEHHe TeMmnepaTypsi Bo3ayxa, °C, B cTpye OT HOpMUpPYEMOHU, ofpele-
nsiemoe no CHull 2.04.05-91. ’

Kondouuuonuposanue 6030yxa

Jins AOCTIKEHMA B IIPOM3BOACTBEHHBIX MOMEUIEHHAX MOCTOAHHBIX TeMnepary-
Pbi, BJKHOCTH ¥ YUCTOTHI BO3/lyXa HE3aBUCHMO OT aTMoc(epHBIX YCNOBHH U Bpe-
MeHH roJia IPHMERSIOT YCTAHOBKH KOHIMUMOHUPOBaHHUA BO3yXa (puc.3.13 [8]).

Z‘i/::.- /

4 5 6 7 8

[ DSERARY
1]
I
=
YYYY
Yyryy
™ =

Puc. 3.13. Cxema koHmuumoHepa: 1 — 3a0OpHBIH  BO3AYXOBOL,

2 — GuneTp; 3 — COENMUHUTENbHDIH BO3NYXOBOJ, 4 — kanopuepsl neppoit u

BTOpO# CTyleHel noaorpesa; 5 — OpCYHKH BO3LyXOOHMCTKH; 6 — mepe-

XORHUK-KaNNeynoputens; 7 — Kanopudepb TpeTbell CTYMEHH TMOAOTPEB;
8 — BeHTUNATOP; 9 — OTBOAHOM BO3AYXOBOL

Konduyuonuposanue 6030yxa — aBTOMATHHECKOE TIOIEPXkaAHHE B 3AKPBITLIX 110~
MelLeHHIX BCEX MM OTACNBHBIX MAapaMeTpoB BO3MyXa (TeMneparyphl, OTHOCUTEb-
HOIt BNAKHOCTH, YUCTOTBI, CKOPOCTH ABHKEHHA) C LieNbto 0GecrneueHis rMaBHbIM 06-
pa30M ONTHUMANIBHBIX METEOPO/IOrHYECKHX ycnosnii, Hanbonee GnaronpuATHLEIX A
CamouyBCTBHA NIONEN, BENEHU TEXHONOMHYECKOro npouecca. Takue YCTaHOBKH aB-
TOMATHUECKU CO3NAIOT CAMOCTOATENbHBIH MHKPOKIMMAT. TIpH KOHIWLMOHNPOBaHNH
BO3MyX HarpeBaioT WIIH OXJI@KARIOT 10 HY)XKHOW TeMnepatypel, OCYWIAIOT UAK YB-
NAKHAIOT, NOABEPTAIOT OYMCTKE OT MUK, IPUMECelt Napo. 1 rasos.
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Omon.cHue

B xonoadblii mepuoa roga B MPOM3BOACTBEHHBIX MOMELLEHHAX CRELYeT mpemly-
cMatpisate otonneHue [8]. OtonutenbHble MpUOOpbl pasMellaioTcs, Kak npaBuio,
NOA CBETOBLIMM MPOEMAMH B MECTAX, JOCTYIHBIX ANA OCMOTPA, PEMOHTA U OUHCTKH.
Jnuna otonMTtenbHoro nmpudopa BbIOMpaeTcs OT HasHaueHHuA nomelueHus. Hampu-
Mep, B LIKOMNAaX, DONBHKLAX AJMHA OTOMHTEABHOrO npHdopa fomkHa ObITE, Kak npa-
BUJIO, He MeHee 75% JUTHHBI CBeTOBOTO NpoeMa.

ITo Ha3HayeHHIO OTOMAEHHE, MOMHMO OCHOBHOIO, MOXET OBITb MECTHBIM W fe-
KYPHBIM.

MecTHoe OTOMNEHWE NMpeaycMaTpHUBaeTCs, HallpuMep, B HEOTAMNJIMBACMbIX [IOMe-
HICHHAX JUTA TIOJUIEPKAHUS TeMIlepaTyphl BO3AyXa, COOTBETCTBYIOILEH TeXHOIOTHYe-
CKHM TpeGOBaHWAM B OTIENbHLIX MOMEIIEHUAX 1 30HaX, a TaK)Ke Ha BPEMEHHBIX pa-
6oUMX MeCTax NpH HalaaKe U peMoHTEe 000pYA0BaHHA.

HexypHoe OTOMEHHE MNpexyCMaTpUBAETCA AR TMOAJEPKaHHA TeMneparypsl
BO3lyXa B MOMELIEHUAX OTalIMBAaEMblX 3[1aHHUH, KOI/la OHM HE HCIONB3YIOTCA, U B
HepaGouee Bpems, NPU 3TOM TeMmepaTypa BO3AyXa NMPUHHMAETCS HUXKE HOpMUpYye-
MO# , HO He Hike 5°C, ofecreunBas BOCCTAHOBJIEHHE HOPMUPYEMOH TeMNepaTypbl K
Hayajy UCHONb30BaHMs TIOMELIEHHUs HITH K Hayany paboTsl. CrieuualbHble CUCTEMDbI
JIe)KYPHOTO OTOIUIEHHs AOMYyCKAaeTcs MPOEKTHPOBATh MpPU 3KOHOMHYECKOM 000CHO-
BaHHHU.

IMo KOHCTPYKTHBHOMY BBINOJHEHHIO OTONHTENbHBIE CHCTEMBI ObIBAIOT: BOAAHbIE,;
NapoBble; BO3MYIIHEIC; JJIEKTpHYecKHe; rasoBble. [IpiHMeHeHHe TEX MM HHBIX OTO-
NIMTENbLHBIX CHCTEM ONpeAeNseTcs Ha3HaueHHEM INPOM3BOACTBEHHOTO MOMELICHUS
(radn. 3.11).

Tabnuua 3.11
Cuctembl OTOMNEHHS

CHcTeMa OTOTUIeHHS
(oTonuTeNBHbIE NPHOOPLL. TEMIOHOCHTEID,

npenesnbHas TEMIEPATYPa TEILIOHOCHTENS MITH TEINIOOTAAIOLIEH

TOBEPXHOCTH)
BonsHoe ¢ pannaTopaMu, NaHe sMU U KOHBEKTOPAMH MPH TEM-
rieparype TeIsIoHoCHTeRd AN cucteM: 95°C — aByXTpyOHBIX U
105°C — oaHOTpYGHBIX.
BongHoe ¢ HarpeBaTeNbHBIMH HEMEHTAMH, BCTPOCHHBIMH B
HapyXHbIE CTEHBI, IEPEKPBITUS U TIONBI.
Boszyviunoe.
MecTHOoe (KBApPTUPHOE) BOASHOE C PAaMATOPaMM WK KOHBEK-
ng MM TOpamH MpH TeMneparype ternaonocurtens 95°C.
. |IMekTpUvECcKOE MIM razoBOE C TEMIepaTypoit Ha TEIooTaaIo-
1uedi nopepxuoctH 95°C

[TomeuieHus

1. Kunsie, odLecTBEH-
Hble U AAMUHHCTPATUB-
HO-OLITOBBIC
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Mponomxkenne tabn.3.1}

[Tomewenus

Cucrema oTonjaeHus
(OTONUTENBHBIE NPUOOPDBI, TENNIOHOCHTEI b,
npejeabHag TeMIIepaTypa TeLI0HOCHTENS HITH TSIUTO0TAAIOLICH
NIOBCPXHOCTH)

2. JleTckue N0MIKOMb-
HbIE. TECTHHYHBIE KIET-
KH ¥ BECTHOIONH B J€T-
CKMX JOUIKONBHBIX Y4-
peKAEHHAX

Boasxoe ¢ paauatopamu. nalensMi 1 KOHBEKTOpaMH TIpH TeM-
neparype temioHocutens 95°C,

BoasHoe ¢ HarpeBaTesibHbIMM JEMEHTaMH. BCTPOCHHLIMHU B
HapPYKHbIE CTEHbI. HEPEKPLITHS U MOJBI.

DneKTpudeckoe ¢ TEMNEPATYPol Ha Tennooriawileit nosepx-
HOCTH He Gonee 95°C

3. Tlanarst, onepautuoH-
HBIC M APYTHE noMene-
Hug neyebHOro Has3Ha-
yeuus s HonbHULIAX
(xpoMe NcHUXHaTpuye-
CKHMX M HApKOJIOrHye-
CKHX, OOIIECTBEHHBIX H
aJIMMHHCTPATHBHO-
OBITOBBIX)

BoasHoe ¢ paquaTopaMy U NMaHe MM TIpH TEMIIEPATYPE TElI0-
Hocutens 85°C.

Boasnoe ¢ HarpeBaTenpHBIMHM 3JIEMEHTaMH. BCTPOCHHBIMM B
HAPYXKHBIE CTEHBbI, IEPEKPLITHS U OB

4. [Tanatbl. onepainoH-
HbIE ¥ ApYrue nomerue-
HHsa JeyeOHoro HasHa-
YEHHMS B IICHXHATPpHYE-
CKHMX U HapKoloruye-
ckux GosbHULAX (KpoMe
001ECTBEHHBIX U aIAMH-
HUCTPATHBHO-OBITOBBIX)

BouasHoe ¢ paanatopaMy M MaHENAMH [IPH TEMIIEPATYPE TEII0-
nocurens 95°C. .

BoasHoe ¢ HarpesareIbHBIMU HIEMEHTaMK1 M CTOSKAMM. BCTPO-
€HHbIMU B HAPYKHbIEC CTEHBI, IEPEKPBITHA U NOJIBL.
DReKTpuYecKoe ¢ TEMIEPaTypoil Ha TEMNOOTIAOWEH MOBEPX-
HocTtH 95°C .

5. CopruBHbIE 321b1

BoszayurHoe.

BonsHoe ¢ parMaTopaMu, HaHeNsIMIA 1 KOHBECKTOPAMHU H [IIAJIKUMH
TpyGamu [ipu Temrepatype tentoHocurens 150°C.

BoasHoe ¢ HarpeBaTebHBIMU IEMEHTAMH. BCTPOCHHBIMY B Ha-
PYKHBIE CTEHBI, TEPEKPBITHA U TOJIBL

DJICKTPHUECKOE HIIH Ta30BOE C TEMIIEPaTypol Ha TenNooTAal-
weit nopepxHocty 150°C

6. banu, npaJeynsle 1
AyuweBLie

BoasHoe ¢ paanaTopaMH. KOHBEKTOpaMH M INTalkUMH TpyGaMH
npy Temnepartype TeraoHocutens: 95°C nas nomewennit 6aus
1 aviuesbix, 150°C aig npadeuHsIx.

Bozayuixoe.

Bonsuoe ¢ HArpeBaTeNbHLIMM INNEMEHTAMM. BCTPOCHHBIMM B
HApYKHBIE CTEHBI, IEPEKPBITHA H NOJb




Iponomxenue taba.3.11

Tlomewmenns

Cucrema oTonicHus
{oTONUTEABHDIC TIPAOOPHI. TEMLIOHOCHTEN.
npeaenbHas TEMIIEPATYPa TeMTOHOCUTEIR UK TeIIo0TAaoUIeH
NOBEPXHOCTH)

H OOuiecTBEHHOro N~
Tanus (KpoMe pectopa-
HOB) M TOPrOBbIC 3A/bI
(KpOMe YKa3auHbIX

B 0. 8)

Boasnoe ¢ paaMaTopamu. riaHei1sMH. KOHBEKTOpaMH U aIku-
M TpyOamu npu TeMriepaType Tenmnonocurens 130°C.

BoasHoe ¢ HarpeBaTeNbHLIMU 3NEMEHTAMU M CTOSKAMH, BCTPO-
€HHBLIMU B HAPY/KHbIE CTEHbI. MEPEKPBITHA U [10bIL.

Bozayiunoe.

3J1eKTPUYECKOE W ra3oBOE ¢ TEMIIEPATYPOI Ha TEMNJIOOTAAK0IEH
nosepxnocty 150°C.

DIEKTPUHECKOE M Ta30BOE € BBICOKOTEMMEPATYPHBIMY TEMHBI-
MH H3JIYYATESIMU B HEYTEIUICHHBIX Y MOJYOTKDBITBIX [TOMELle-
HYSAX ¥ 3AAHUAX

8. Toprosblie 3aisl 1 noO-
MelleHus s 00pabot-
KH M XpaHeHHs MarepHa-
JIOB. COJEPXKANIHX JIer-
KOBOCTIIaMEHSIOLINECS
HHUJIKOCTH ’

Tlpunpmate non. 1l.annn n.11,6

9. ITaccaxkupckue 3aibl
BOK3QJI0B

Bozaymisoe.

BonsHoe ¢ paauatopaMu M KOHBEKTOpPAMH MPH TEMIEpaType
tenaonocureas 150°C .

BoxasHoe ¢ narpeBaTeNbHBIMM 27IEMEHTAMM. BCTPOCHHBIMM B
HaApPY>KHbIE CTEHBI. IEPEKPBITHUS W NOJBL.

DAEKTPUYECKOE C TeMIIEpaTypoil Ha TEMI0OTAAIOLIEH MOBEPX-
noctu 150°C

10. 3ans 3puTenbHbIC U
pecTopansl

BoasHoe ¢ paauatopamMu ¥ KOHBEKTOpPAMH IPH TeMIlepatype
tenaonocurens 115°C.

Bo3zayiiroe.

DNeKTpHUYeckoe C TEMIEPATYpoil Ha TeIUooTAaIoLeH noBepX-
doctu 115°C

11. IlpousBojcTBEeHHBIE:
a) kareropuit A.buB
6¢3 BbLIeIeHUH TBLTH U
a3po30eii MK C Bblae-
AEHUEM HeTopioueii nul-
M

Boznyunoe.

BoasHoe ¥ mapoBoe TpPH TEMNEPATYpE TETUIOHOCUTENS: BOIBI
150°C. mapa 130°C.

JNEeKTPUUECKOe U ra3oBoe A NoMeuleHui kareropun B (kpo-
Me CcKaanos xareropun B) ripu Temneparype Ha Tennooraaro-
et nopepxHocty 130°C.,

DnekTpuyeckoe AN mnomeincHuil kateropuit A U b (kpome
CKNa10B KaTeropuii A v b) BO B3pbIBO3AILMILEHHOM HCITOHE-
HUM B cooTBeTcTBUM ¢ [1YD npu temnepatvpe Ha Temnoort-
Jaronie#t nosepxtocty 130°C

S 3ax 3842
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[Tponomxkenue tadn.3.11

[Momewmenus

Cucrema ororieHus
(OTOTHTE ILHDLIE NPHOOPbI. TEIAOHOCHTC b,
NpeaciibHag TEMNEPATYPa TCIIOHOCHTENS
W11 TENNROOTIAOMEH NOBEPNHOCTH)

7
I

6) kareropuit A.buBc
BbLIETEHUEM ropioyei
NBLIK K 23P030J1eH

BozayuHoe.

BoxasHoe ¥ napoBoc MpH TEMMEpaType TEIIOHOCUTENN: BOAbI
110°C B nomemenuax kareropuit A u b u 130°C B nomewenu-
ax kareropuu B.

DneKTpHUECcKOe M ra3’oBoe /s NMoMelleHHH kateropun B (kpo-
Me CKJIa10B KaTeropuu B) npu temneparype Ha rennootaaio-
weit nosepxuoctu 110°C.

DnexTpuyeckoe A noMelleHuid kareropuii A u B (kpome
cKknaioB kareropuit A v b) BO B3pLIBO3AIUMUICHHOM HCIOIHE-
HUM B cooTBetctBHM ¢ I1YD npu Temneparype Ha Temnoor-
natotueit nosepxsoctu 110°C

B) kareropuii I n ]| 6e3
BhiICACHUHA B U a3-
posonei

Bosaynoe.

BonasHoe u naposoe ¢ peOpUCTLIMU TpYOaMu, paauaropamu u
KOHBEKTOPaMH NP TeMIeparype temioHocurtens: soasl 150°C,
napa 130°C.

Boasnoe ¢ HarpeBaTe/bHBIMH 3JIEeMEHTAMU U CTOSIKAMH, BCTPO-
€HHBLIMH B HAPYXKHBIE CTEHBI, IEPEKPLITHA U TOJbL.

["a30BoOE U DIEKTPHYECKOE. B TOM YHCIIE C BRICOKOTEMMNEPATY -
HbIMY TEMHBIMH N3TYYATENSIMHU

r) kareropuit [ 'u [l ¢
MOBBILIEHHBIMH Tpebo-
BaHHAMH K YACTOTE BO3-
ayxa

Bozayunoe.

BoasHoe ¢ paanaropamu (6e3 opeOpeHus), HaHensSIMH M riaji-
KUMHM TpyOamHu 1pH TemrepaType TemnioHocutens 150°C. -
Boassoe ¢ narpeBaTenbHBIMH 3JIEMEHTAMM, BCTPOCHHBIMH B
Hapy»XHble CTCHBL, NEPEKPBITHS H MObI

n) kareropuii I' u J1 ¢
BbIAEJIEHUEM HErOPIOYMX
NBUTH U a3po3oneid

Bosavuinoe.

BoasHoe ¥ napoBoe ¢ paanMaTopamMu MpH TeMliepaType Terio-
Hocutens: Boasl 150°C, napa 130°C.

BonsHoe ¢ HarpeBareibHbIMM 3JIEMEHTAMH. BCTPOCHHBIMH B
HapYXHbIE CTEHBI. MEPEKPHITHS U HOJBL.

DNEKTPUUECKOEe M Ta30BOE C TEMIIEPATYPOl Ha TEIIOOTAAIOIUCH
nosepxtoctu 150°C

e) kareropuit ' 1 J{ ¢
BBIIEJICHHEM TOPIOYHX
NBUTH K a3po30ieH

BosnaymuiHoe.

Boastoe ¥ napoBoe ¢ paaHaTopaMH H MaixuMH TpyOamu pu
Temneparype TenioHocuTens: Boasl 130°C. napa 110°C.
BoasHoe ¢ HarpeBaTebHBIMK 37IEMEHTaMH. BCTPOEHHBIMH B
HAPYXKHBIC CTCHbI, EPEKPITHS H MOJIbI

%) kateropuid I’ n ] co
3HAYMTE/ILHBIM BjIAro-
BBIIEICHHEM

BosayuHoe.

BoasiHoe W nmaposoe ¢ paaMaTOpaMH. KOHBEKTOpaMH u pebpH-
CTBIMH TpyOamMM TIpH TEMMEPATYPE TEIIOHOCHTENS: BOjbl
150°C, napa 130°C.

["a30Boe ¢ TeMniepaTypoii Ha TerooTAatolel nosepxHoctu 150°C
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Oxonvanue Tadn.3.11

Nomeuienus

Cucreata oTonjienus
(OTOTIMTENLHBIC NPHBOPHI. TEHTOHOCHTED.
npeienbHas TeMaeparypa TCIIOHOCHTENA W TCHA00TAAIoLICH
NOBEPXHOCTH)

3) C BbIACAECHUEM BO3TrO-
HACMBIX AJOBUTBIX BE-
WECTR

Tlo crientmanbHbIM HOPMATHBHBIM JOKYMEHTAM

12. JlecTHHYHbIE KIETKH,
NewexoAHbIE TePexo1bl
1 BeCTHOIONH

Bo:sHoe M napoBoe ¢ paaHaTopaMH. KOHBEKTOPaMH M KaltopH-
(bepamu npu Temneparype TennoHocutena: poast 130°C. napa
130°C.

BozayvuHoe.

13. Tennosbie NYHKTH

BoasHoe W napoBoe ¢ paauatopamM M IMIaAKUMH TpyGaMu mpu
Temneparype rensioHocurens: Boabl 150°C. mapa 130°C

w

14. OtaenbHble IOME-
wieHKs ¥ padoyue mecTa

T"azoBoe u AJNCKTPHICCKOC, B TOM YUCIEC C BLICOKOTEMIIEpATYP-
HbiMK U3TYUATCHAMHU

B HEOTAIUTUBAEMBIX H
OTarIMBaEMBbIX TTOMe-
HICHUAX C TeMIEpaTypoit
BO3/lyXa HUAKE HOPMH-
pyemMoH

(kpome nomeneHUn
kareropuii A. b u B)

IMpumeuanus: 1. s noMeutennii, ykasanupix B 0. 1 (kpome xunbix) 1 11. 10, nonyckaer-
¢ NIPUMEHATb OAHOTPYOHbIE CHCTEMBI BOASHOIO OTOIICHHs C TEMIEPaTypoil TEMIOHOCHTENS
10 130°C npyu MCHONB30BaHUA B KAYECTBE OTOMHUTENBHLIX NIPUOOPOB KOHBEKTOPOB C KOKYXOM
fIpH CKPHITOH MPOKIAZKE WM M30NJLMM YHaCTKOB, CTOSKOB H I110JBOOK C TEIJIOHOCHTENEM,
uMetowM Temaeparypst Betine 105°C ans noMewenuit, ykasaduslX B 1. L, u Bbie 115°C ana
noMelleHHit, ykasaHuplX B 1. 10, a Takke Npu coeauHeHHH TPYOONPOBOOB B fpeienax o6-
CIy’)KHBAaEMBIX roMellieHuil Ha cBapke. 2. Temneparypy 8o3nyXa NPH pacuere CUCTEM BO3y1l-
HOTO OTOIJIEHHS, SOBMELEHHOTO C NIPUTOYHOM BEHTHJIALMEH, CEIYET ONPERENATh B COOTBET-
ctBu ¢ Tpebopanusami [8]. 3. Oronnenue razoeiMu npubopamy B 31anusx 11, 1a, 1116, IVa u
V cretieHeil OTHECTORKOCTH HE JOMYCKACTCH.

OromnurenpHoe 060pyaOBaHHE MPHUMEHAETCS U3 PaspELllEHHBIX B CTPOUTENLCTBE
MaTepHasioB. B MOMEIIEHHAX ¢ arpeccHBHON Cpeloil CielyeT NpelycMaTpHBaTh aH-
THKOPPO3MOHHbBIE MaTepHaIbl MM MaTePHANBI C 3aLUMTHBIMHK MOKPBITHAMH OT KOppo-
3uM. Eciau ropaure noBepXHOCTH OTOMMUTENBHOrO 060pYyNOBaHHA, pa3MeILaeMoro B
TIOMELLIEHHH, CO3/1al0T ONacHOCTh BOCHAAMEHEHHs! ra30B, MapoB, aypo30JieH HIIH Mbl-
JH, CnefyeT WX H30JHpOBaTh, IIpellycMaTpHBas TeMIlepaTypy Ha MOBEPXHOCTH Terl-
TIOM30JIAUMOHHOM KOHCTPYKLIMM He Menee ueM Ha 20% HWKe TeMneparypbi caMoBOC-
NIaMeHCHIA BCLUECTB.
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KouTposibnble Bonpockt k rinase 3

1. C noMOULK KaKHX BEHTHASUMOHHBIX YCTPOIICTB CO3NAOTCA ONTHMaNbHbLIE napa-
MeTphbi MHKporanMara? JlonycTHMbIe apamMeTpsl MUKpoKnuMara?

2. Kakne napameTpbl MHKPOKIHMATa OMPEACSAIOTCS I HEOCTOSHHBIX PAdOUHX,
mecT?

3. KakoB Mexanu3m GhyHKUHMH TEPMOPETY/IdUMH B YCIOBHAX OXAKIANOLIEr0 MUKPO-
knumara? g

4, KakoB Mexauu3M (YHKLHH TePMOPErYJILUMH B YCIOBHAX HArpeBaroIlero MUKPO-
KjuMaTa?

5. [Touemy uenosex jiertde MEPeHOCUT XKapy WM XOJo NpH Oonee CyXom BO3IyXe,
4eM TpH BlaxXHoM?

6. Onpenenute hakTHYECKYIO TeMIeEpaTypy OKpyxawoowed cpeabl no puc.3.3 mpu
t=-10°Cuv=15M/.

7. TToueMy MOBBILIEHHE CKOPOCTH MEPEMELLEHHA BO3AYyXa NPH HU3KOH Temmeparype
OKa3bIBaeT OXJKAAloIIee AefiCTBHE HA OpraHu3M uesioBexa? :

8. Kakoe >neKTpOMarHMTHOE M3NyueHHe Ha3bIBAETCS TenaoBbIM? B ueMm pa3HHua Me-
Ky KOPOTKOBOJHOBBIM H JUIMHHOBOJTHOBBIM H3NYYEHHAMU?

9. B 4eM 0co0eHHOCTH HOPMHPOBAHUA apaMETPOB MUKpOKIUMaTa’?

10. Kakue BeulecTra Ha3biBAtOTCA BpeAHBIMHU? YeM oHM xapaxrepuiytorea?

11. B yem 0coOeHHOCTH HOPMHPOBAHMA BPEIHBIX BELIECTB B MPOU3BOJACTBEHHbIX
nomenieHuax? ‘

bubanorpadnuecknii cnucok k rnase 3

1. CanlluH 2.2.4.548 — 96. Turnenyveckre TpebOBaHWUA K MUKpPOKJIMMATY TpPOU3-
BO/ICTBEHHBIX noMelleHnit. — M.: Munzapas Poccun, 1997,

2. TOCT 12.1.005-88 (1999, ¢ w3m. 1 2000) CCBT. OOmme caHmépHO-
rHrueHH4Yeckye TpeboBaHUs K BO3ayXy paboueii 30HEL. .

3. I'urueHnueckue KPUTEPHUU OLIEHKH M KJIacCUPUKALMK YCIOBHIA Tpyda no noxasa-
TeNIIM BPEOHOCTH U OMACHOCTH (pakTOPOB MPOU3BOACTBEHHOR Cpelbl, TAKECTH U Ha+
NpAKEHHOCTH TPYLOBOTO npouecca: PykoBoactso P.22.755-99. — M.: HIIK «Arpoxum»,
2000. !

4. TOCT 12.0.002-80 (1999) CCBT. TepMuHbl 1 onpeeieHHs.

5. TOCT 12.1.007-76 (1999) CCBT. Bpeansle Belectsa. Knaccuduxauus u odwue
TpeboBaHNa He30MacHOCTH.

6. TOCT 16381-77 (1992). MarepHaibl H HU3LENHS CTPOUTENBHBIE TEMION30IALIM-
ouusble. Knaccudukauus v oduiue TeXHHYECKHE TPEOOBAHUS.

7. CHuIl 2.04.91. Cbophux 26. TenjousonauuoHnsie padorsl. — M.: [occrpoii
Poccun, 1992,

8. CHull 2.04.05-91. Oronnenue 1 BeHTWsLuMg. — M.: Tocetpoit Poccun, 1992,

9. T'OCT 12.4.021-75 (1999) CCBT. Cucrembl BeHTWIALMOHHBIE. OOLLMe TpeboBaHHS.

10. TOCT 12.4.011-89 CCBT. Cpencrsa 3auTel paboratowwux. O0ine Tpedopauus
u knaccuduxkauus.

11. TH 2.2.686-98. Tlpenentuo nomycrumele xoHueutpauuu (1K) Bpeausix Be-
1IeCTB B BO3Myxe paboueil 30Hbl. [ MrueHHueckue HopMaTuBbl MuH3npaea Poccuu,
1998.
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4. TPOU3BOJCTBEHHOE OCBEILEHHNE

4.1. Buasl npon3BoacTBeHHOT0 OCBeLIeH I

CBeT HMeeT HCKMIOUHTENLHO BAaXKHOE 3HAUEHHE TS YeJIOBEKA, MOCKOJbKY obec-
fIe4YHBAET 3PHTENBHOE BOCIIPUATHE YENIOBEKOM OKpYyKatoileil cpeawl. bonblnyio yacts
viH(popMaLHY, KOTOPYIO JIIOAH TMONYYAT YEpe3 OpraHbl YyBCTB, MOCTABIAET CBET —
npumepro 80%. OH nozsonser oueHHTh GOPMY. UBET H [IEPCHEKTUBY MTPEAMETOB,
OKpY KalOHWIMX YenoBeka B noBceaHesHoH xu3uu. Kayecteo 3putensHoil uudopma-
LMK BO MHOTOM ONpenenseTcs ycaoBUAMH 3puTenbHoil pabotel. He cneayet 3adwbi-
BaTh M TO, YTO TAKHE 31€MEHThl CAMOUYBCTBHA YEJIOBEKA, KAK HACTPOEHHE, CTeNEeHb
YTOMAEHHS, 3aBHCAT OT OCBELUEHHA 1 UBETA OKPYAKAOIWHX PEAMETOB.

HazHaueHue npoH3BOACTBEHHOTO OCBEILEHHA — obecrieyeHne HOPMAaNbHbIX 3pH-
TeNbHBIX YCIOBHI N5 BbIMOJIHEHHA COOTBETCTBYIOLLEro BHAA padoT B MPOM3BOICT-
BEHHOM TNoMeuIeHHH. HeynoBneTBOpHUTEbHAA OpraHU3alMs CHUCTEMBbI NMPOM3BOACT-
BEHHOI'O OCBEILECHHUA MOXET MPHBECTH K TIOABNEHUIO OLINOOK, AOMYILEHHBIX NIPH Bbi-
TOJIHEHHUH TIOPYHEHHBIX Orepaunii pabOTHUKOM, a TaKie HECYACTHBIX CIy4aeB, CBs-
32HHEIX C TPYIHOCTAMH B pacmo3HaBaHHM TeX MAM MHLIX NPEAMETOB UJH Onpenesic-
HHMsi- CTEMleHW OMACHOCTH, CBSI3aHHOM € OOCTYKMBaHMEM CTAHKOB, TPAHCHOPTHBIX
CpPEICTB, KOHTEHHEPOB C arpecCHBHBIMM BEILECTBAMH H T./.

TMoBpexkaeHHs 3peHus, CBA3aHHBIE C HEAOCTATKAMM CHCTEMbl OCBEILEHHs, ABA-
10TCA, K COKANEHMIO, YacThiM sBJNeHNHEeM. braroaaps cnocoOHOCTH 3peHHA TIPUCTIO-
cabnuBaThC K HEAOCTATOYHOMY OCBEILEHHIO 3TOH NpobneMe He yaedasloT Heodxo-
JMMOTO BHHMaHHA.

1o Ty UCTOYHMKA CBETA POM3BOACTBECHHOE OCBELLEHUE ObIBAET TPEX BUAOB (pHc. 4.1):

® ecmecmeennoe — UCTOUHHKOM CBeTa sBfeTcs conHue (npamoit uan anddys-
HO paccesiHHBIH CBeT HebecHOro Kynona);

® UCKYCCHIGeHHOe — UCKYCCTBEHHbIE HCTOUHHKH CBeTa;

® COGMel|eHHOe — HEeIOCTAaTOUHOE €CTECTBEHHOE OCBEUIEHHE JOMONHAETCA WC-
KYCCTBEHHBIM.

EctecTBeHHOe OCBellleHHe MMeEeT KaK NOJIOXKUTENbHblEe, Tak ¥ OTpHULATENbHbIE
CTOPOHBI.

ConHeyHOE M3TydeHHEe CHITBHO BIMAET HA KOXKY, BHYTPEHHME OpPraHs! H TKaHU H,
Npeskjie BCero, Ha LIEHTPanbHY0 HeEpBHYIO cucTeMy. MHTepecHo, 4To 3TO BAHAHHE He
OrpaHUYMBAETCA BPEMEHEM, KOTa YeNOBEK HAXOAMTCA Ha COJHLIS, a TPOIOIKACTCH
U T0Csie TOro, KaK OH YXOJHT B roMellleHHe MM HAcTyNaeT HOub. MeHKH Ha3biBaloT
ero pedIeKTOPHBIM.

JleficTBIE CONMHEYHOrO CBETA HAUMHACTCA C BAMAHMA HA KOXHBI rokpor. Hesaw-
LleHHas OfeXION Koxa venoBeka oTpaxaeT oT 20 no 40% ynaBuinx Ha Hee BUAMMBIX U
OnvKaliiuMX K HUM TI0 ANHHE BOJIH HEBHAMMBIX MHQpakpacHbix dyueit (20% otpaxkaer
KOKa 3aropenoro venoBeka, a 40% — caman He3aropenas, denas koxa). IlornoumenHas
yacTb (60—65%) TyuncTOoil IHEPrUH NPOHUKAET NOA BHEILHUHA KOXHBIH NOKPOB U BAMAET
Ha Oonee riaybokHe cliou Tena.
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[pon3soACTBEHHOE OCBEUEHNE

7

et Ey i
~ “Uckyccrsennoe ocse- = . COBMELLIEHHOE OCBeLl
; wieHue Hue |

- EcrectBenHoe ocseule-
Hie :

o

Patouee

OxpaHroe
Oexypoe

L

Puc. 4.1. Buasi NPOHU3BOACTBCHHOI0 OCBELICHHUA

YnbTpadHoNeTOBbiE U HEKOTOpPbIE MHQpaKpacHble JyYH OTPaXKaKTCA KOeH B
MEHbLIEH CTENeHH U CHITbHEE MOMIOLIAIOTCS POroBbiM, 6oee rpyObIM CIIOEM KOKH.

VY monei, anutenbHoe Bpems paboTaromnx Ha CeBepe, B LIaXTax, METPO HIH
MpOCTO B ropoiax B cpeiHeil nonoce Poccul, y Tex, KOTOpble B IHEBHOE BpeMs
GoJblLeH YacThIO HAXOASTCA B MOMELIEHHAX, @ MO YJIMLAM NepeMeLlatoTcs Ha TpaHc-
nopTe, pa3BMBaeTCi COjHeyHOe ronozanue. [leno B TOM, YTO OOBbIYHBIE OKOHHbIE
CTeKNa 3AaHHH B HE3HAYMTENbHOH CTENEeHH NPONYCKaoT (PH3HONOTHYECKH aKTHBHBIE
ynbTpadHONETOBLIE YYH, @ B FOpoAax HX U 63 TOro Majio IOXOAUT JI0 MOBEPXHOCTH
3eMJIM B pe3yJibTaTe 3arpA3HEHHs BO3AYXa MbUIbIO, AbIMOM, BBIXJIONHBIMHU [a3aMH.

IlpH conHEYHOM roNofaHHK KOXa CTaHOBHTCA OneaHoM, XonoaHoH M Banoi. OHa
NNoXo cHabXkaeTcs MuTaTesbHBIMU BEILECTBaMU W kuciopolaoM. B Heil cnabee uup-
KYIMpYIOT KpoBb M uMa, U3 Hee IJI0XO BBIBOAATCA MPOIYKThI pacnaza — LIak! U
Ha4YMHAeTCs OTpaB/IEHHE OpraHU3Ma oTpaboTaHHbIMU BellecTBamu. Kpome Toro, ka-
MUINAPBI flenatoTcs Oonee NTOMKUMHM, B CBA3M C Y€M YBETMYHBAETCH CKJIOHHOCTDH K
KPOBOM3IIHAHHAM.

Y TeX, KTO UCIIBITHIBAET COJIHEYHOE rOJIOAaHHE, MPOUCXOAAT GoNe3HEHHbIe, He-
npuaTHeIe MeTaMop(o3bl, 3aTparuBalolmne kak cepy NCUXHKH, Tak ¥ puanveckoe
coctosHue. [Ipexae Bcero, MOABNAIOTCA HApYLIEHHS NeATELHOCTH HEPBHOH CHCTe-
Mbl: YXyIIIAIOTCA MaMATb U COH, YCHIMBaeTcs BO3OYIMMOCTb Y OAHHMX H Oe3yuacT-
HOCTB, 3aTOPMOXKEHHOCTb Y ApyrHX. C yXyllleHHeM KalbLHeBoro obMeHa (nossne-
HHEM 3aTPyOHEHHWI NMpPH YCBOEGHWH MHLUEBOro Kaiblus W docdopa, KoTopble mpo-
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J10JUKAIOT BLIBOAMTBCA M3 OpraHH3Ma, a CleNoBaTeNIbHO, HACTYMaeT odenHeHue TKa-
Hel 3TUMU HeoOXOAHMbIMH BELECTBAMM) HAUHMHAIOT YCHIIEHHO pa3pyluarbcs 3yObl,
yBEJMUYHUBAETCA JIOMKOCTb KOCTEH. [Ipy IUTHTENBbHOM CONTHEYHOM roSIOfIaHHK CHHXKa-
IOTC YMCTBEHHbIE CMIOCOOHOCTH U paboTOCMOCOOHOCTh, OYeHb OBICTPO HACTYMAKOT
YTOMJEHHE M paslpakeHHe, YMEHbLIAETCA NOABHXHOCTb, YXYMULAOTCS BO3MOKHO-
¢t OOpLOBI C NOMNAAALIMMHA B OPTaHiU3M MUKpoOaMil (CHHxaeTca MMMyHHTeT). Ye-
JIOBEK, HCIBITHIBAIOUMH CONIHEYHOE rOMofaHue, Yaile 3abosieBaeT MPOCTYAHbIMK H
APYrMMH HHGEKLMOHHBIMY 3a00/IeBaHHAMM, U OONE3HbL HOCHT 3aTsXKHOH XapakTep. B
ITHUX CNy4asx MELIEHHO U MI0XO 3aXHUBAOT NepesioMbl, Mopesbl U Mdble paHeHuUs.
[TosBasercs CKIOHHOCTh K THOMHHUYKOBBIM 3a00NeBaHUAM Y TeX, KTO paHbIle 3THM
He cTpajan, a TaKkke yXyJallaeTcs TeuyeHUe XPpOHHUEeCKHX 3aboeBaHuil y TeX, KTO ux
y’Xe HMEEeT, TAXKeNee MPOTeKaloT BOCMAIMTENbHbIE MPOLECCH], YTO CBA3AHHO C I0-
BBILIEHHEM APOHULIAEMOCTH CTEHOK COCY/IOB, YCHIIMBAETCA CKJIOHHOCTD K OTEKAM.

VYuntbiBas cTeneHs ONAroTBOPHOro BIMAHKA €CTECTBEHHOIO CBETAa Ha OPraHM3M
4esoBeKa, MrHeHa Tpyna TpedyeT MakCUMajbHOTO HCMOJIb30BAHUA €CTECTBEHHOrO
ocsellieHus. OHO He YCTpauBaeTCs TOBLKO TaM, A€ 3TO MPOTHBOMOKA3aHO TEXHOJIO-
I'MYECKMMH YCIIOBHSMH MPOW3BOACTBA, HANpuUMep, NMPH XPaHEHHH CBETOUYBCTBH-
TeJbHbLIX XHMHKATOB U W3 EHIL

[To KOHCTPYKTUBHOMY HCHONHEHUIO €CTECTBEHHOE OCBEILeHME MOAPa3AeNAl0T Ha
criefyroluue:

¢ GOKOBOE, OCYLIECTB/IEMOE Yepe3 OKOHHBIE POEMBbI OJIHO- HITH ABYCTOPOHHEE
(puc. 4.2, a, 6);

® BEpXHee, KOrla CBET IMPOHHKAET B [OMELIEHHE depe3 adpallMoHHblE MM 3e-
HUTHBIE GOHAPH, TPOEMBbI B MEPEKPHITHAX (pHC. 4.2, B);

¢ KOMOWMHMpOBaHHOE, KOTJa K BEpXHEeMY OcBelieHuto nodaBnsetci OokoBoe

(puc. 4.2, ).
a) 6

B) r)

Puc.4.2. Buasl ectecTBEHHOTO OCBElEHUS B 3aBUCHMOCTH
OT KOHCTPYKTHBHOIO UCMIOJIHEHHS
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Hanobonee abdekTHBHO KOMOHHHPOBAHHOE €CTECTBEHHOE OCBEILEHHE, O0echie-
yuBaroLiee dosee paBHOMEPHOE PACTIpEleIeHHE OCBEUIEHHOCTH BHYTPH NPOH3BOACT-
BEHHOrO NOMELLEHHS.

K coxanenuio, npH ecTecTBEHHOM OCBELICHHH OCBEILEEHHOCTb CUMLHO H3MEHSAET-
¢ B TeYEHME CYTOK. JJIMTENLHOCTh CBETOBOIO JIHA 3aBHCHT OT BPEMEHHM roaa, ocRe-
WEHHOCTL MEHAETCS TIPH W3IMEHEHNH MOTOAHBIX YCNOBHH, BO3MOKHO TeHeoOpa3oBa-
HUE WK OCNENNEHHe NMPH APKOM CBeTe.

HckyccTBeHHOE OCBelleHUe NO3BONAET YCTPaHMThL TepeuncsieHHble Bbillie He-
JDOCTAaTKH €CTECTBEHHOTO OCBEIEHHA H 0DECNEUHTh OTNITHMAIbHLIH CBETOBOM PEXUM.

HUckyccTseHHOe ocBelieHHE NOAPA3AENAETCA Ha CAEAYIOMIUE BUIbI:

e pabouee;
aBapuitHoe;

OXPaHHOE,
IeXKypHoe.

Pabouee oceeuyenie aBAseTCs 06A3aTe/bHBIM I BCEX NOMEWEHUH, 30aHKiA, a
TAKXKE YHACTKOB OTKPHITHIX MPOCTPAaHCTB. OHO CRYXKUT Ans ofecrieueHns HopMass-
HBIX YCNOBHA paboTel, NpoXoaa JIloeH, Npoe3aa TpaHCnopTa.

Aesapuiinoe oceeweniie pa3ienseTCs, B CBOIO OYepeib, Ha OCBelieHHe Be30MmacHo-
CTH U JBaKyauuoHHoe (puc. 4.3).

Asapuiinoe
OCBELICHHE

[
PesepaHoe
asapuiinoe
OCBEHICHUE

DBaKyaLHOHHOE
apapuiitoe
OCBeLIeHHe

C 1 ]
5 OcBelienne, OcBetuetne
B 1
aKyauHoHHoe NpenoTBpailiatoliiee paBoumx 301
O3HUKH
OCBELEHHE BO3HMKHOBEHHE BICOKOTO pHCKa
MaHUKH

Puc. 4.3. Buabi aBapuitHOro ocBelUEHNA

Oceeujenue be3onacHocmu NpeLyCMaTPUBAIOT B TEX CIyUasx, KOraa OTKIO4YEHHE
padoyero OCBeLIEHHA W CBA3AHHOE C 3TMM HapyllieHue 0OCnyxuBaHus o0OpynoBa-
HUS 1 MEXAHU3MOB MOJKET BhI3BATh:

® B3pbIB, N0kAap, OTPABJIEHHE NOEH;

® JIUTENbHOE HapylleHHe TEXHOIOTHYECKOro npouecca;

® HapylleHHe pabOThbl TAKMX OOBEKTOB, KaK JJIEKTPHYECKHE CTaHLMH, Y3Nbl pa-
IMO- M TENICBU3HOHHBIX Mepenad U CBA3M, AUCTIETUEpPCKUE MYHKTHI, HACOCHbBIE YCTa-
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HOBKH BOJIOCHaOEHHS. KaHAM3alMH U TerTopuKaunH, YCTAHOBKH BEHTHIAUMH K
KOHAMUMOHUPOBAHUS BO3AVXA [UIA (POU3BOACTBEHHBIXN NOMELEHHIT. B KOTOPBIX He-
JONVCTHMO MpeKpatleHne padoT H T.1.;

e HapyUIEHHE peXHMa NEeTCKUX YUpekAeHWH He3aBUCHMO OT 4Mcla Haxods-
UIMXCA B HUX JETEN.

Dsaryayuonnoe ocselfente B NMOMELICHUAX WIW MecTax NpoBeaeHUs paboT BHe
3AaHMi clieflyeT npelycMaTpHBarh;

e B MecTax OMacHbIX AN NpoxXoaa MoeH:

® B MPOXOAAX M Ha NECTHULIAX, CIAYXAMX JITi IBaKyalu#u moaet (eciv uuciio
sBakyupyembix Sonee 50 uenosex),

® 10 OCHOBHBIM NPOX0JaM MPOU3BOACTBEHHBIX MOMEILEHHH, B KOTOPBIX pado-
taroT Hbonee 50 uenosek;

¢ Ha MECTHUUHbBIX KNETKaX ®HUIbIX 3aHuil BLICOTOM 6 dTakel u Honee;

® B MPOM3BOJCTBEHHBIX NOMEHLICHUAX Oe3 eCTECTBEHHOr0 CBETa U T.1.

HcTOUHMKH cBETa aBApHHHOTO OCBEIIEHHS MOTYT BKIFOUAThCA OJHOBPEMEHHO CO
CBETHIBHUKAMM OCHOBHOIO OCBEIUEHHS H MOCTOAHHO TOPeTh MM BKIOYATLCA aB-
TOMATHYECKH TOIBKO MPH UPEKPAULEHUM NUTAHUA HOPMATBHOTO OCBELLEHUA.

Oxpanroe ocgeujerue (NpH OTCYTCTBHH CIIELMANEHBIX TEXHHYECKMX CPEICTB OX-
paHbl) NpeLycMaTpHBAETCA BAOJDb FPaHMLl TEPPUTOPUI, OXPaHAEMbIX B HOYHOE Bpe-
M.

Hexcyproe oceewygerue — OCBelleHUe MOMelleHHit B Hepabouee Bpems. [lpu He-
00XOAMMOCTH YacTh CBETWIBHUKOB palouero WiH aBapHiiHOTO OCBELLEHHS MOKET
HCMOJIBb30BATHCS [T IEXKYPHOTO OCBELLEHHS.

HckyccTBeHHOE OCBellieHHe 10 KOHCTPYKTHBHOMY HCIIOJHEHHIO MOKET ObiTh
JBYX BHIOB:

e ofuiee;

s xomMOuHHMpOBaHHOE.

OOuiee ocBellleHNE — OCBELEHUeE, MPH KOTOPOM CBETUNBHUKH PAa3MEllaloTcs B
BepxHeil 30He nomewieHHA. CBETHIBHUKH MOTYT OBITE PACHONOMEHBI PABHOMEPHO
(obuiee paBHOMepHOe ocBellleHHe, puc. 4.4, a) WX NIPUMEHHTENBHO K Pacronoxe-
Mo ofopynoBanus Wnu paboumx MecT (ofulee OKaNW3OBaHHOE OCBEILIEHME,
puc.4.4, ).

KombunupoBaHHoe ocBellieHMe — OCBelleHHe, Mpu KOTOpoM K oduiemy nobaBns-
€TCA MECTHOe, KOHUEHTPUPYIOILlee CBETOROH MOTOK HEMOCPEACTBEHHO Ha pabounx
mecTax (puc. 4.5). OAH0 MecTHOe gcBellenue HPHMEHRTL Heab3a!

CyllecTByrOT Tak)Ke CMEUMaTbHblE BUAbI HCKYCCTBEHHOIO OCBELUEHMA, HAMpH-
Mep, DaKTEpHLIMAHOE U IPUTEMHOE. DPUTEMHBIE NaMIibl PUMEHAIOT 1A 00ay4eHus
nronefl ¢ LeNbIO BOCMONHEHHS CONHEYHON HeloCTaTOUHOCTH B CEBEPHBIX PErHoHax U
cpenneil nonoce (Mpu OTCYTCTBUM MU HEOCTAaTKe CTECTBEHHOTO CBeTa Ha paboyeM
MeCTe, HanpuMep, [axThbl, METPO U T.1.).

73



A A

X1 N

rT.1r1

0 NS

11T

Puc. 4.4. Buabl MCKYCCTBEHHOTr0 0011ero OCBEILEHHA:
a) ofliee paBHOMEPHOE OCBELIIEHHE;
6) oflLuee noKaNM30BaHHOE OCBELLEHHE

Y

Puc. 4.5. KoMGHHHpOBaHHOE HCKYCCTBEHHOE OCBELLEHHE
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BakTepHUMIHbIE NAMITbl TPUMEHSIOT UTS NOAABIEHUS XU 3HEAeATENbHOCTH NaTo-
FEeHHBIX MMKPOOPraHM3MOB, B TOM HMCNle W OTBETCTBEHHBIX 3a pacnpocTpaHeHHe
BO3/YIIHO-KaMe/IbHbIM TyTeM OfacHbIX HHOEKUMOHHBIX 3a00neBaHHi, TaKHMX Kak
TyOepKyses, auTepus, Kopb, FPHIlLL, OCNA W Ap., H UCMOAL3YIOT B NIPOH3BOACTBEH-
HbIX NOMEWIeHHAX, a Takxe s 00e33apaxHBaHHs MHTbEBOH BOAbL, NPOAYKTOB MH-
TaHus Y T.10.

CoBMeLEHHOe OCBELEHHE — OCBELUCHHE, NIPH KOTOPOM B CBET/IOE BPEMSA CYTOK
OIHOBPEMEHHO MCIO/Ib3YeTCA eCTeCTBeHHbIH H MCKYCCTBEHHBIT cBeT. IIpH 3TOM He-
JAOCTATOYHOE M0 YCJOBHAM 3PUTENBHON paboThl eCTECTBEHHOE OCBElEHHE MTOCTONH-
HO JOTMOMNHAETCA HCKYCCTBEHHbBIM OCBELLEHHEM.

CoBMeUIEHHOE OCBELIEHHE MOXKET (IPUMEHATBLCS, HANPUMEp, IUIS MHOTO3TaXHBIX
30aHHA GONbINON HIMPUHBL, OJHO3ITAKHBIX MHOTOMPONETHBIX 3MaHUM C TIponeTamMu
GOJILLLION WIHPHHBL K T.IN.

Yenoeua 3pumensnozo Komgopma na pabovem mecme

1. Vposens ocgeujennocmu Ha pabovem Mecme O0XCEH COOMBENICINE08amMs Xa-
paxmepy ebnoaHAeMolt pabonisl. OBBIMHO, YeM CIIOXKHEE 3pHTebHad paboTa, TeM
Bbillie JOJuKeH ObiTh CpeAHHH ypoBeHb OCBEILIEHHOCTH. TeM He MeHee, Ype3MepHO
BBICOKAsA OCBEUIEHHOCTE paboueii 30HBI MOXKET YTOMITATS TJla3a.

2. Pasnomeproe pacnpedeneHue OC6EUjeHHOCINU HA padoOYux HOBEPXHOCMAX U 8
npedesiax OKpyiCaweco npocmpancmed. IT0 YCIOBHE CBA3AHHO C TEM, YTO MOCTO-
AHHOE TepeMelleHHe B HEPaBHOMEPHO OCBELIEHHBIX 30HAX MPHUBOAUT K YTOMIIEHHIO
OpraHoB 3peHHst, KpOME TOro, Ha ajianTalMio K pe3KoMy H3MEHEHHIO OCBEILEHHOCTH
rnasy TpedyerTcs HEeKOTOpOe BpeMs, B TEUEHHE KOTOPOro UeOBEK HE MOXKET BUIETh
OKpY)Kaloiee MPOCTPAHCTBO U CBOEBPEMEHHO pearpoBaTh Ha BOIMOXKHBIE OMAcHbIe
curyauuu. [1o 310/ npH4MHE OJHO MECTHOE OCBEILCHHE HE TIPHMEHAETCA.

3. Omcymcmeue peskux meneii Ha paboyell nogepxHocmu. Pe3xye TeHH CoO3al0T
HepaBHOMEpPHOE pacnpee/icHHe OCBEICHHOCTH B MOJie 3PeHHs, MCKaxaloT dopmy
npeaMeToB U MX pasmepsl. OcobeHHyI ONMAcCHOCTh NMPEACTABIAIOT OBHXYLINECT Te-
HU, JIE30PUEHTUPYIOILKE YENOBEKA B NMPOCTPAHCTBE W CHOCOOCTBYIOWME BO3HUKHO-
BEHUIO TPABMOOTIACHBIX CHUTYaLMH.

4. B no.ae 3penus QOINCHbI OMCYMCMB08AMb NPAMAS U OMPANCEHHW BlecKocmi.
Ipsamas 6neckocts MOABAETCS, €CH HCTOYHUK CBeTa HaXOOHUTCA HEMOCPENCTBEHHO
B M0/1€ 3pEHHs, OTPAXKEHHAsA, — ECIH UCTOYHHK T1OMANaeT B I0JIE 3PEHHA, OTPAXKaACh
B 3epKaJbHbIX M MOJHPOBAHHBIX MOBEpXHOCTAX. [losBieHHe NpAMOi MK OTpaxeH-
HOM OIECKOCTH B MoJie 3peHHs] MOXKET NPUBECTH K BpeMEHHOMY OCMeMeHHIo paboT-
HHKa.

5. Beauuuna oceewjennocmu 00axcHa bvime nocmosHHoll 6o epemenu. Tlynbca-
UMt OCBEIIEHHOCTH OKa3blBaeT HeOnaronpUaTHOE BIMAHME KAaK Ha OpraHbi 3peHuA,
Tak Y Ha LEHTPAbHYI0 HEPBHYIO CHCTEMY 4YelIOBEKa, KpOMe TOTO, B pA€ ClTyyaeB
MOXET MpUBECTH K OYeHb OMAacHOMY sABNEHHIO: cTpobockonuueckomy 3¢dekTy
(Bpawalommecs npeaMeTbl MOTYT Ka3aThCA HENOIBUKHBIMA JTMGO BPALLAKOLIMMHCA
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B 00paTHY cTOpoHY). [lynbcauMs OCBElEHHOCTH Yallle BCEro BO3HHKAeT IMpH Hc-
NONb30BAHHM B KAYeCTBE UCTOUHHKOB CBETA razopa3pdiHbiX J1aMIM, KOTOPbIE B CETH
nepementoro toka (50 T'u) 3aropatotcs U racHyT 100 pa3 B cekyHay (11pH nepexone
TOKa 4epe3 HOMb). [N YCTpaHEHHA JTOTO ABIEHHMA HMCIONb3YIOTCA CleuranbHble
CXEMbI BKJAIOUEHHS NaMN W MPHHUMAIOTCS Mephl, NpenoTBpaulatoliie cTpodOCKONuU-
qeckuit addexr.

6. Hanpagiennocme c6eimogoeo nOMOKA HA pudOUVIO NOBEPXHOCHIL 00aMNCHA
b6bimb onmuvaeHOU, YTOOBI 00eCNeyrTh PACCMOTPEHHE BHYTPEHHHUX MOBEPXHOCTEN
W3esTHi, OLEHUTD pebeHOCTh NOBEPXHOCTE U T.1.

7. Caedyem @eioupaiity HeoOX00UMbll CREKMPATBHBII COCHIAE céema nnbo nns
obecrieveHus NMPaBUIbLHOA UBeTONEpenadu, AUd0 NS YCHICHNS 1IBETOBLIX KOHTpa-
CTOB.

8. Oceemumeibras ycmanosra 00:1xcHa dvime Ge3spediion u bezonacHoii 8 npo-
yecce sxcniyamayuy. Buldop THNA OCBETUTENBLHON YCTAHOBKH A0MKEH ONpenensThb-
€A YCIIOBHSIMH JKCIlyaTalud. Tak, Hanpumep, I 3KCILIyaTauldy B YCIOBHAX MO-
BBIIIEHHOM BJIAXKHOCTH JOMKHBI UCMONB30BATHCA CBETHIIBHMKH COOTBETCTBYIOLLETO
BJIArO3aliMIHeHHOTO MCTOMTHEHHS W T.1. YCTaHOBKM OaKTEPHMLUMAHOIO OCBELIEHHS
MOTYT MPEACTAaBAATh ONACHOCTb AN MOAEH, U MPHU UX SKCNTyaTauMd M YCTaHOBKe
HeoOXx0auMo cOOMIOAATL MEPB] MPEIOCTOPOKHOCTH,

4.2. HopMHpoBaHHe napamMeTpoB IIPOU3BOACTBEHHOI0 OCBEMICHHSA

 HopMatHBHBIM JIOKYMEHTOM ABIAIOTCH CTPOMTENBHBIE HOPMBI M MpaBHIA
CHull 23-05-95 «EcTecTBEHHOE M HCKYCCTBEHHOE OCBELIEHHE.

Hopmuposanue napamempoe ecmecmeentoz0 0CeeeHUA

HernocTosHCTBO €CTECTBEHHOTO OCBELIEHUS BO BPEMEHH, ET0 3aBUCHMOCTD OT M0-
FOAHBIX YCOBHIt BbI3Ba/IM HEOOXOAMMOCTD BBEEHMs OTBICUEHHOH €MHHHLILI U3Me-
pEHUs eCTECTBEHHOH OCBELIEHHOCTH, MOITOMY HOPMUPYEMBIM MapaMeTpoM ecTecT-
BEHHOI'O OCBEILEHHS ABIAETCH Ko3hpuuuenm ecmecmeeHnou oceeuiennocmu
(KEO).

KEO - 3710 OTHOWEHHE eCTECTBEHHOW OCBELIEHHOCTH, CO31aBAEMOM B HEKOTOPO#
TOYKE 3ANaHHOM TIOCKOCTH BHYTPU MOMEIICHUs CBETOM Heba (HemocpencTBeHHBIM
UK TIOCNIe OTPAXEHHH), K OJTHOBPEMEHHOMY 3HAY€HHIO HApY)KHOH MOPH3OHTANbHOM
OCBEIEHHOCTH, CO3J1aBAEMOH CBETOM MOJIHOCTBIO OTKPBITOro HeGOCBO/A W BhIpaXKa-
eTcsl B MPOLEHTax:

e=Ei-100%, @.n

Hap

¥ze E,, — 3HaUeHNE eCTECTBEHHOM OCBEILEHHOCTH BHYTPH NOMELLEHUA, JIK;
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E,

ap

3HAYEHHUE ECTECTBEHHOH OCBELIEHHOCTH BHE NOMEILEHHA, JIK.

[pu HopMuposannu KEO yunTbiBaeTcs cTeneHb 00ecneyeHHOCTH eCTeCTBEHHbIM
CBETOM, 3aBHCALLAA OT reorpaHuecKoro Nnonoxkenus odObexkTa. Jns 3TOro BBOAUTCA
crneunansHeld nonpasounslii kodpduiment my. Toraa 3nadenus KEO ey cnenyer
onpeneniaTs no dpopmyne

ey =ey iy, (4.2)

rae N — HoMep rpyIinet 0GecrneyeHHOCTH eCTeCTBEHHBIM CBETOM 10 Tabdn. 4.1;
ey — HopmarunBHoe 3HauyeHue KEO; niy — ko3ddbuumeHT cBeToBOro KiInMMara o

Tabn. 4.2.

Pacuet ecrecTBEHHOr0 OCBelEHUA OMEWEHHH NPOH3BOANTCA be3 yueta mebenn
M JpYruX 3aTeMHAIOWMX NPEAMETOB,

Tabnuua 4.1

[pyninsl agMUHHCTPATHBHBIX PAHOHOB MO pecypcaM CBETOBOrO KiuMarta

Howmep
TPy

AJIMUHHCTPATHBHBIN paiioH

MockoBckas, CmoneHckas, Bnanumupckas, Kanyxckas, Tynbckas,
Pazanckas, Huxeropoackasa, Csepanosckasd, Ilepmckas, UensbuHckas,
Kyprauckas, HoBocuOupckas, KemepoBckas obnactu, Moprosus,
Uypawns, Yamyptus, bawkoproctan, Tarapcrad, KpacHosdpckuit Kpai
(cesepHee 63° c.w.), PecnyGnuka Caxa (Sxyrus) (ceBepHee 63° c.ul),
YykoTckuil Hawl. okpyr, Xabaposckuii kpai (cesepHee 55° c.n1).

bpsaunckas, Kypckas, Oprosckas, benropoackas, Boponexckad, Jluneu-
kas, Tambosckas, IleHseHckas, Camapckan, YnabaHosckad, OpeHOypr-
ckas, Caparogckas, Bonrorpanckan o6nactu, Pecnybnuka Komu, Kabap-
avHo-bankapeckas  Pecnmybnuka, Cesepo-OceTHHckas — PecnyGnmka,
Yeuerickas Pecriybnuka, Unryuickas PecniyGnuka, Xaursl-MaHcuiicknii
Hal. OKpyr, Antaiickuii kpai, Kpacuosapcknii kpail (roxtee 63° c.uwi.),
Pecny6nuka Caxa (Slkytus) (roxuHee 63° c.uL.), Pecniybnuka Tysa, Bypst-
ckas Pecniy6nuka, UntuHckas obnacts, XabapoBckuil kpail (1oxkHee 55°
c.u1.), Marananckas oOn.

Kannuuurpaackas, Ilcxosckas, HoBropoackas, Tsepckas, fApocnasckas,
HeanoBckas, Jlenuurpaackas, Bosnoroackas, Kocrpomckas, Kuposckas
obnacti, Kapenbckas Pecnybnuka, SAmano-Heneuxuit Hau. okpyr,
HeHeukui Hau. OKpyr

Apxanrenbckas, MypMaHckas o6sactu _{
Kanmbiukas Pecnybnuka, PoctoBckas, AcTtpaxaHckas obnactn, CraBpo-
noneckuil  kpa#l, /[larectanckas Pecnybnwka, Amypckas obnacts,
[Ipumopckuii xpad
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Tabnuua 4.2
3HaueHHUs KO3 PULUMEHTA CBETOROTQ KMMaTa

OpuenTauns Ko3¢duuuesT cBeToBoro kaumara mA\vﬁI
CheToBbIe CBETOBBIX Homep rpyniibl aAMHHHCTPATHBHbIX
poeMbl RPOEMOB - panoHoB
T
1O CTOpOHaM ] 5 3 4 s j
TOpPU30OHTa
C 1 0,9 1,1 1,2 0,8
CB,C3 1 0,9 11 1,2 0,8
B Hapy:xHbIX CTEHax | B 1 09 111 11 0.8
SAaHkH [ 10B, 103 i | 085 | 1 LI | 08 |
10 i 0,85 1 L1 | 075 |
C-10 1 09 [ 1 | 12 | 075 |
B npsamoyronbHeix CB-103
H TpaneuneBUAHBIX JOB-C3 1 0,9 1,2 1,2 0,7
tporapaX B-3 109 | L1 | 12 | 07
B donapax Tvna C 1 0.9 12 12 0.7
«enn ’ ’ o ’
B 3enuTHBIX oHAPRX | — i T 0,9 T 1,2 T 1,2 0,75

Ipumeuanns: C — ceepHoe; CB - ceBepo-BocTounoe; C3 — ceBepo-3ananHoe;
B — BocTounoe; 3 — 3anannoe; C-1O — cesep-tor; B-3 — Boctok-3anan; KO — roxHOe;
0B — 1oro-soctounoe; KO3 — roro-3anagHoe.

Hopmuposanue napamempos UCKyCcCmeeHNH020 0C8CUICHUR

Cornacno CHuIT 23-09-95 HopmupyempIMH napaMeTpamMit HCKYCCTBEHHOTO OCBe-
LIEHUA ABASIOTCA:

® OCBEILEHHOCTL paboyeil MOBEPXHOCTH E, NK;

® [0KazaTenb ocllienieHHocTh P, %;

o xo3qdnuMenT nynbcauuu ocBewieHHOCTH K, Yo.

Ocgeigennocms paboyeil nogepXHOCMU — IMIOTHOCTh CBETOBOTO NOTOKA Ha Oc-
BEIIAEMOH HM MOBEPXHACTH:
E =9{E‘_"1} = [1 moxe, nk], (4.3)

Si1m2

rae @ — NIOTHOCTb CBETOBOTO NMOTOKA, JIIOMEH, M; S — MIOIAAb NOBEPXHOCTH, OC-
BELAEMOI CBETOBbIM MOTOKOM, M™.
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B kaueciBe HOPMaTHBHOM BENM4YHMHBI OCBELIEHHOCTH 3a4aeTcs ee MMUHMUMAasbHOE
3HaueHUE, NPH KOTOPOM BbINONHEHUE onpeeneHHON padoThl HE BPEIUT 3PEHUIO pa-
GotHuka. Ky, 3anaetca Ans Haubosee TeMHOro y4acTka padoyeii nosepxHoctd. OHa
yCTaHABIMBAETCA TIO XapPaKTEPHCTHKE 3PUTENbHONA paboTel, KoTOpas onpeaendercs
3pUTEbHBIM HAMPAXKEHUEM [IPH BBHIOJHEHHH NaHHON paboTsl. Beero BbiaensoT 8
pa3paoB 3puTenbHLIX pabor. [lepsble wecTs paspanoB (o7 paboT o4YeHb BBICOKOH
TOYHOCTH 10 FPpYOBIX 3pUTeNbHBIX padoT) KNacCUHPUUMPYIOTCA B 3aBUCUMOCTH OT
HanMenblero pasmepa ofbekTa paznuueHus (TONLIMHA METKM Ha ikane npubopa,
caMas TOHKas MUHUA YepTexa, TpelllrHa B U3JENUH U T.0.), KoHTpacta obbekTa paz-
auueHus ¢ GoHoM (Manblii, cpeaHWi, 00NbIIONA) H XapakTepucTHKU oHa (CBETNBIM,
cpeanuii ¥ TemHblit). VII pa3psn ycranasnusaet TpeboBanus ais paboTr co cera-
WUMHCs MaTepHanaMd M H3JeNUsaMH B ropaiux uexax, VIII — ang obwero nabmone-
HUS 33 X010M paboT.

Hokazamens ocrenaeHnocmu — KpUTEPUI OUCHKN CRENSLIEro AedcTBUA OCBe-
THTELHOW YCTAHOBKH, ONIPeieNieMbifi BhIpaKeHueM

P=(S-1)-100%, (4.4)

rae S — ko3¢ @UUHUEHT OCNEMNIEHHOCTH, PaBHbIH OTHOLIEHHIO MOPOrOBBIX pa3HOCTER
APKOCTH NPH HATHYHH H OTCYTCTBHH CIENALIHX MCTOUHHKOB B HONE 3peHHa. B npo-
H3BOJCTBEHHBIX NOMEUIEHHAX MOKa3aTeNb OCNEMICHHOCTH HE NOJIKEH NpeBblllaTh
20 ... 40% B 3aBUCMMOCTH OT pa3ps/ia 3pUTENbHON padoThl.

Tlpy ocBelleHNH MPOU3BOACTBEHHBIX [IOMELICHUN ra3opaspsIHbIMH JlaMNami,
NIMTaeMbIMH NIEPEMEHHBIM TOKOM NpOMBILLIEHHOR YacToTh! (50 ['11), orpanuuuBaeTcs
cyOuHa TyTbCaluuu OCBEWEHHOCTH.

Koy(guyuenm nyavcayuu oceeujennocmu — KpUTEpUil OLIEHKH OTHOCHTE/Ib-
HOH rnyGHHBI KoleGaHHi OCBEIIEHHOCTH B pe3y/bTaTe H3MeHEeHHs BO BPEMEHH CBe-
TOBOTO MOTOKA razopas’psAAHbIX JaMN NpPH MUTAHHH HX NEePeMEHHBIM TOKOM, BbIpa-
xarowuiicss popmynoit

E -E
—MaKe _“MHH .100%, (4.4)

Eep
roe EMaKC H EMHH — COOTBETCTBCHHO MaKCHMAAbHOC H MHUHUMAJILHOC 3HAYECHHA OC-

BEUICHHOCTH 3a Nepuoa ec Kone6aan, JIK; Ecp — CpeaHee 3HAYEHHE OCBCLUCHHOCTH
32 3TOT XK€ Nepuon, Jik.

K, =

Benuunna koag@uumenTa nyapcalyy B 3aBUCHMOCTH OT CUCTEMbI OCBEHIEHHS U
XapaxTepa BbIMONHAEMON paboTel He AgomxkHa npesiuate 10...20% (npu pabotax.

CBs13aHHBIX ¢ HAOMIOACHUEM 3a BUIeoTepMiHanaMu DBM, K, — He Gonee 5%).
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4.3. UckyccTBeHHBIC HCTOYHHKH CBETA

IICI\'_}'(‘CIIIGeHIIbIJI HUCHIOYHUKOM C8end Ha3blBaCTCA _\'CTpOﬁCTBO. npeaHa3HaueH-
HOE AJs IpeBpalleH s KaKoro-n1uoo Buaa JHEPTHH B ONTHYECKOE HU3TYUYEHHE.

ﬂ.ﬂﬂ HCKYCCTBEHHOTO OCBEUICHHA HCMONB3YIOTCA, KAK NMPaBuilo, INEKTPUHECKUE
HCTOYHHKH CBETA, KOTOPLIE AEJIATCA Ha ABE bonbmme rpynner:

® JlaMIibl HaKanWMBaHNA,

® rasopaspsAHbLIC J1aMHbl.

ITpuHLMNT DeHCTBHA J1aMN HAKAWIUBAHUA OCHOBAH
Ha CMOCOOHOCTH PacKaNeHHON HUTH U3 TYTOTUIABKOTO
meTtania (Bosibppama) B MHEPTHOM ra3e WM BaKyyMme
H3y4aTbh BUAMMBIH cBeT (puc.4.6). HuepTnbiii ras
NIPENATCTBYET MCNapeHnio BonibdpamMa ¥ yMeHblIaeT
NOTeMHEHHE KOMObL. JlaMmbl WMEIOT  pasnu4Hble

‘;, ; (dopmbl  KOAOBI,  MrpalolHe  Halle  BCero
JICKOPAaTUBHYIO pofib. Jlammbl HakanuBaHUA ObIBAIOT

%;% ApO3payHbIMH, MaTOBBIMU H HMEIOT TakoKe LUMPOKYHO
et UBETOBYIO raMmy (Oenbie, KpacHble, CHHKE, 3eneHble,
v' xeatble Konbsl). OHM BBIMYCKAIOTCR B LUMPOKOM

Axanasone MouHocted (ot 15 go 1500 Br).
Puc. 4.6. Jlamna HakanuBaHus

Jlamnb! HakanmMBaHusA, n3oOpereHHsle B 1872 r. A H. JloabIriHbIM U YCOBEpILIEHCT-
BoBanHble B 1879 r. T.A. DAHCOHOM, KO CHX NOp ABAAIOTCA HauboJee IMPOKO pacnpo-
CTPaHEHHBIMHM UCTOYHUKAMU cBeTa. OHHM 00J1analoT psAAOM AOCTOMHCTB: HX MOXHO He-
NOCPEACTBEHHO BKJIIOYATh B CETHb C HAIps)KEHHEM, paBHbIM paboueMy HaNpPsHKEHHIO
7aMfibl, OHM MPOCTbI B W3FOTOBNEHMH, ACIUEBbI, KOMIAKTHLL, MPAKTUUCCKY HE 3ABUCHT
OT YCIOBHH OKpPY)KarOLLEH Cpelibl, UMEIOT HEe3HAYUTENIbHbIA TI€PHO pa3ropaHus, CBe-
TOBOH MOTOK K KOHLY CPOKa CITy>kObl CHI)KaeTcs He3HauuTebHO. B namnax HakaivBa-
HUA YMEHbIIEHHE CUItbl cBeTa OOECTIEUMBACTCA NPOCTHIM YMEHBIIEHHEM HanpskeHHs.
Bonbspamosas Huth (puc. 4.7) npeacrasaser coboif KOMNAKTHBIA HCTOYHUK cBETa, KO-
TOpbIA nerko ¢okycupyercs peduextopamu 1 nuHzamMu. Bee 310 obnterdaer ucnons3o-
BaHHE Namn HakalnUBaHHUsA TaM, rae TpebyeTcs ynpaBleHHe CBETOBBIM MOTOKOM (OCBe-
ILIeHHe CLIEHB], BUTPHH, KOH(EPeHL-3a/10B U T.1L.).

OnHako 3TH naMIIb! HMEIOT PAA CYLLECTBEHHBIX HEOCTATKOB:

® HH3KYI0 3koHOMUuHOCTh (KI1/] 3...5%);

® HU3KYIO CBETORYIO oraady (7..20 nam/Br);

® OJIHOPOIHBII CHEKTpaNbHBIA COCTaR CBeTa (npeobnajaHue KenaTo U Kpachoi
yacTel CreKTpa IMpH HeIOCTaTKe CHHell M (PHONETOBOH MO CpPaBHEHHIO C €CTECTBEHHBIM
CBETOM);

¢ HEepaUMOHaNbHOE pacnpeneicHHe CBETOBOIO NOTOKA AN OONBLIMHCTBA JIaMIl, YTO
TpeOyeT NPUMEHEHUS OCBETUTENBHON apMaTyph! {CBETHABLHNKOB);

e Manblit cpok ciyx0bt (0T 1 000 no 3 000 4acoB).
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CreknaHHag konba

_—— BonbdpaMoBas HUTk

049
!

Puc. 4.7. YcTpofCTBO J1aMITbl HAKATHBAHHUA

Tanorenubie namnbi HaxanuBanusa. [IpUHLN DeficTBUs Takodi e, KaK ¥ Y oObIMHBIX
JIaMIT Haka/imBaHus (CBeYeHHE BOIbQPaMOBOI HUTH), HO B KO/I0e HAXOAUTCA raOreHHBIN
ra3 (Gpom umu {io[1), KOHTPONUPYIOLIMiA ucriaperde Bonbdpama. KonGa ranoreHuoit nam-
fbl M3rOTAB/IMBAETCS, KaK MPAaBMIIO, U3 KBApLIEBOrO CTEKIIA, TaK Kak TpeGyercs noaaep-
*aHHe MUHUMANBHOM TEMIIePaTyps! CTEHKH KonObi iaMmiib Ha yposxe 250 °C. 1o Heol-
XOAMMO ANA TOro, 4ToObl rajioun Boibgpama oCTaBaNcs B razoo0pa3HOM COCTOSHHH H
HE OCaXXJICH Ha CTEHKaX JlaMnibl. Y GONBLUMHCTBA TA/IOTEHHBIX JIaMIT CPOK CITyXOBI Bbi-
1i€, YeM Y aHANIOTMHYHBIX JIaMI HaKAMBaHHA, U HUTh paboTaet npH 6Gosee BLICOKOH TeM-
neparype, AaBas cBet Oonee Oenoro wBeTa. DTH NaMribl HCNOAB3YIOTCA TaM, rae Tpedy-
10TC Manblif pasMep MCTOYHHKA CBETa, BbICOKas HalpaBNEeHHOCTh CBETOBOTO NMOTOKA H
BO3MOXHOCTb YTIDaBJIATh HHTEHCUBHOCTBIO CBETOBOTO MOTOKA.

TanorexHele namnsl MOryT nUTAThCH HanpsxeHuem 220 u 12 B (puc. 4.8). Hus-
KOBOJIbTHbIE FANOreHHbIE JIaMIIbl M3HAYARbHO MpeAHa3Ha4anuch A1 JUacKoMoB H
KUHOIMPOEKLUMOHHBIX anmnapartoB. [1py HanpskeHuu 12 B HUTEL TO Ke MOLIHOCTH,
4yT0 M npu 220 B craHoBuTCA MeHblIe M ToNlle. bolbinas Macca HUTH NO3BOJSET
BblAEpKUBAaTh Oonee BBICOKYIO paGouylo Temreparypy u obecneunsaet Gojibiiyto
CBETOBYIO OTAauy, Gonblunil cpok cmyxObl. [lockonbky BbiCOKas Temreparypa Hc-
TOYHHMKA CBETA BPEJHA IS MIEHKH B KHHOTIPOCKLIMOHHBIX annaparax v JHanpoeKTo-
pax, pa3paboTaH crieuManbHBIH THN pedeKkTopa, KOTOpbIH OTpaXkaeT TOJIbKO BHUAH-
MO€ H3ny4YeHHe, NO3BONAA HHPPAKPACHOMY H3NY4YEHHIO (Ternny) YXOAUTh Hepe3 3aj-
HIOKO YaCTh NAMIIb.
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Puc. 4.8. T'anorenHsle namrbl:
a — HanpshxeHue nutanus 220 B; 6 — HanpskeHue nuTaHus 12 B

B zazopazpaousix ucmounukax ceema usnyseHyue ONTHYECKOTO AMANasoHa BO3-
HHUKA2eT B pe3ynbTare ra3oBOro paspajia B arMocdepe MHEPTHBIX ra3os, MapoB Me-
TaJJIOB ¥ UX CMECEH.

Tlo cpaBHeHMIO C namnamM HakalHBaHUs [a30paspAlHble NaMIbl HMEKT pAl
APENMYILIECTB!

* y HHUX Oosee BbICOKas cBeToBas oTaaua (10 40 am/Bt) u Gonee Bricokuit KI1J]
(o 7%);

o Oonbuni cpox cimyxOel (10-12 Thic.4), a y naMm BBICOKOTO [aBJICHHA
1o 15 Teic.u;

® OTHOCHTENBHO HHU3KaA APKOCTb CAMOI0 UCTOUHMKA CBETA, YTO HE BbI3bIBAET OC-
JIEMNEHHA;

® CMEKTP W3YyYEHHA MOXKET PEry/IHpOBaTLCA 3a CHET MCMOJL30BAHUSA Pa3IMUHBIX
MoMHHO(OPOB U MOXKET OBITE MPUOJIKEH K CHEKTPY €CTECTBEHHOTO CBeETA.

HecmoTtps Ha pan O4EBHIHBIX MPEHMYLIECTB ra3opaspAiHbie HCTOYHUKH CBETa
He CBOOOJIHb! H OT HEKOTOPBIX HEJOCTATKOB:

® ra3opa3psAHbie HCTOYHWKHM CBETA HE MOTYT HEMOCPEACTBEHHO NPUCOSAMHATL-
€A K JJIEKTPHYECKOH CETH, B CXEMy HX MOAKAIOYEHMs 00s3aTenbHO J0JKHA
BK/IO4AThLCA [yCKOperynupyroias annaparypa (I11PA);
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e [1PA, nMerolias B cBoeM cocTage HaiacTHOE COMPOTHBIEHHE B BUIIE APOCCEIA.
ABNSETC UCTOYHHKOM LIYMa;

e 08 3KHIaHWsA ra3zopazpsaaHod namnel TpedyeTcs HEKOTopoe Bpems (0T 5 ¢ 1o
3...10 Mun);

e CBETOBOI MOTOK NaMMbl K KOHLY CPOKa CIyXObl CYLIECTBEHHO CHHKACTCA W
MyJIbCUPYET;

e 15 HEKOTOPLIX BHOB ra3opaspaiHbiX JlaMn (JTIOMHHECLEHTHBIX) CYLIECTBYIOT
orpaHuyeHNs Mo Temrieparype oKpyxatwllued cpennl (npy Temrnepatypax, OlM3KHX K
0 °C, OHHM 3KMTal0OTCs HEHANEKHO;

® TOCKOMBKY B razopa3paaHbIX Namiax CONSPKUTCS PTYTh (BewecTBo 1-ro Knacca
ONAacHOCTH), TO NOCHe OKOHYaHUs CPOKa CITy>kObl HeoOX0AMMa MX CHieLManbHas YTHIH-
3aums (nepepaboTka W 3aXOPOHEHHUE);

& rasopazpsiiHble aMMbl B CETH NePEMEHHOT0 Toka 3aroparotcs U racHyTt 100 pas
B cekynay. Ecnm He NpHHATD CieLManbHBIX MEp, TO 3TO MOXKET, BO-NIEPBbIX, Hebiaro-
MPHATHO OTPA3UTHCA HA 3PEHHH H, BO-BTODBIX, MPUBECTH K OYEHD OMACHOMY ABIEHHUIO —
ctpobockonuueckoMy 3ddexTy (BpallArOMECs NMPeaMEThl MOTYT Ka3aTbCcs HENou-
BHKHBIMH JIM00 BpatiaopMcs B 0OpaTHYIO CTOpPoHY). Jis ycTpaHeHus 3Toro sene-
HUSA PUXOANTCS TIPHUMEHSTh CreLMalIbHbIE CXEMbl BKTHOYEHHS JIaMIT 1 PHHUMATL Me-
Pbl, HpenoTBpalIatoLue crpobockornuyeckuit ahdexr.

Crnioco6bl yMeHbLIEHUs [Ty/bCAll CBETOBOIO MOTOKA ra3opaspsHBIX JjlaMIl crie-
AytoLIMe.

1. HcnonsioBanue Tpex¢a3Hoi cxeMbl BKIIOYEHHUS J1aMII {puc. 4.8).

YY)

LYY
LYY

1 @ X

Puc. 4.8. TpexdazHasd cxeMa BKAIOYEHHUA ra30pa3paaHbIX TaMI

2. B onHodazHo# ceTH MpU UCMONB30BAHHH IBYXAaMIOBOr0 CBETHIBHUKA YMEHbB-
LIEHHE IMyIbCALUMH NOCTHIAeTCA BKIIIOUEHHEM B LIeNb OHOH JIaMIbl TORBKO APOCCENS, a
B Lienb Apyroil — apoccens u koHaeHcatopa. [lapamerpsl apocceneil M konneHcaTopa
noaduparotcs TakuM 06pazoM, 4tobsl 06eCneUnTs CABUT TOKOB B LIENAX TaMNi OTHOCH-
TeNbLHO Apyr Apyra Ha 120° (puc. 4.9).
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Puc. 4.9. [lgyxnamMnopas cxema BKIIIOUEHHA [a30pa3psiHbiX amn

3. VYBenuveHHe 4acToThl MUTAIOLIET0 HanpskeHus. [Ipu yactote muraHus Oonee
400 'u ucuesaeT Mynbcaliis CBETOBOrO NMOTOKA, TAK Kak B K0N0e naMibl BO3HUKAET NO-
CTOAHHBIA 0OBEMHBIH 3apal, KOTOPBIHA HEe UCYE3aeT MpU NEpexoae TOKa Uepes HOJb U
obecneurBaeT MOCTOAHCTBO CBETOBOIO IMOTOKA.

Ta3opazpsnHbie qammnbl ObiBatOT IBYX OCHOBHBIX TWTIOB: JIaMIibl HM3KOrO JaBlICHUs
(MOMHHECIHIEHTHBIE) W TaMITbI BLICOKOTO 1aBJICHUS.

Jlromunecyenmuas namna npeactasaser coboil 3anasHHYO ¢ ABYX CTOPOH CTEK-
JAHHYIO TpYOKY, Ha BHYTPEHHIOK) NOBEPXHOCTL KOTOPOi HaHeced cio# moMuHobdo-
pa — BelllecTBa, CBETALIErocs noj AeHCTBUEM YNbTpa(uoneToBelX myyeil. B Topuel
TpyOKM BHasHbl IBa 3/ieKTpola. Bo3gyx u3 TpyOKHM ynalieH, ¥ BMECTO HEro BBeNCHBI
HeGoNblioe KONUYECTRO AProHa U Kamns pPTyTH, KoTopas npu padoTe nammbl mpe-
BpalliaeTcs B nap (aprod objeryaer cosnaHue 3neKTpuyeckoro paspana). [punoxen-
HOE K 3JIEKTPOAaM NaMIibl TEPEMEHHOE HaMpsAKeHHEe BbI3bIBACT 3IEKTPUUECKHH pa3pan
MEXKIY 3MEKTPOAAMH JIIOMUHECUEHTHON NaMIIbl U MPOX0XKIEHHE TOKA B Mapax pTyTH H
aproHa, HanoNHAUMX TPyOKy. DNeKTpoa, ¢ KOTOPOro MPOUCXOAAT BbileNeHHe No-
TOKA 3NEeKTPOHOB, Ha3bIBAETCS KAaTOJOM.

OMuccus (UCITyCKaHUE) 3MEKTPOHOB B MIOMMHECLICHTHOH NaMrie MpOUCXOAUT MpH
HarpeBe Karoia A0 JOCTATOYHO BLICOKOW TeMMepaTyphl M MO3ITOMY Ha3biBaeTcs Tep-
MO3NIEKTPOHHOH. BenuuuRa TepMO3JIeXTPOHHONM 3MUCCUM 3aBUCHT OT TeMIepaTypel,
marepuana ¥ (opmbl MOBepXHOCTH Karoaa. Karton uarotoBnsercs U3 BojbhpamoBoii
HUTH, CBEpHYTOM B Hebonblyto cnupans. CriMpaib MOKPLITA YITIEKUCTBIMU CONAMM
Gapua 1 CTpPOHUMA, NpeBpallialouiMMKUcs B npolecce 0OpaboTKM B TaKk HasbiBaeMblil
okcull. OKcunaHas MieHKa, NOKPhIBAlOLIas MEKTPOJ, YBeTMIUBAET CIIOCOOHOCTD HU3ITY-
4EHWs JJEKTPOHOB U 00NIeryaeT 3amKHraHue Jamiibl MpH 6oee HU3KOM HaNpsKeHHUH.

TTpOMBIILINEHHOCTBIO BBIITYCKAIOTCS IOMHHECLUEHTHbIE JIaMIibl OOLLEro HasHauyeH!s
MOILHOCTEIO 4, 6, 8, 10, 13, 15, 20, 30, 40, 65, 80, 125, 150 u 200 Br. Jlamnsl MouHo-
cteio ot 15 go 80 Bt Beimyckatotca cepuiiHo B cootBeTcTBHu ¢ 'OCT 6825-74. Oc-
TAIbHBIE JIAMIBl U3TOTOBNAIOTCA HEOOABUIMMM MApTUAMU MO COOTBETCTBYIOLINM TeX-
HHYECKHM YCIIOBHSM.

[To LBETHOCTH U3MTYy4AaEMOro CBETOBOTO NMOTOKA BhITYCKAIOTCA JIaMMbl MATH OCHOB-
HBIX TUTIOB: flamrbl JHeBHoro cpeta—JIJI; Genmoro csera — JIB; xonoaHo-6enoro cee-
1a — JIXB; Tenno-6enoro ceera— JITB; nHeBHOro cBeTa ¢ YiyyllIEHHOH LiBeTorepena-
ueid — JIIL, a Tacke JIXBLL[ u JITBL, u3 KOTOpBIX mMocneaHue NpeuMylECTBEHHO
npeaHa3HaueHbl AN KWILIX MoMelleHud. KpoMe ykazaHHbIX Bbllle, BBHTYCKAlOTCA
UBETHBIC JiaMMbi (KpacHble, pO30Bble, XKENThlE, 3€NneHbleé u romydble), KOTOpble

84



MPUMEHAIOTCA A1 1EKOpPaTHUBHOro M Tearpanbioro ocseileHus. [To dopme TpyGkm-
KONObl MMeeTcs HECKObKO Pa3HOBHAHOCTEN Jamrl: npsMosinHelHsie, T1-oOpasHnle,
xonbuesbie, U-obpasuble # ap. Hanbonbiuee pacnpocTpaneHue NONy4HAM MPAMOIH-
HEHMHbIE JIaMTibl.

O1Hoi n3 pazHOBUAHOCTEH JIFOMUHECLEHTHBIX JTaMIT 001Lero HasHa4eHKs ABJIAIOTCA
pednexroptble naMnel. B 0603HaueHn MapkupoBky lamn BBoaurtcs Oykea P. B 3Tux
namnax 1o cios noMuHodopa Ha 60bLIYIO YacTh BHYTpeHHel MOBEPXHOCTH TPYOKH
HaHOCHTCA CJI0# XOpOILO OTpaXaroLIero ceet ropotuika. He mokpbiToil TakuM nopoti-
KOM OCTaeTcs TOJBKO 110o510ca BAOMNb TpyOKH. CBETOBOH NMOTOK NaMIbl HatpaeseTcs
OTPAXKAIOWMM CAOEM yepe3 3Ty Nonocy. OCHOBHBIM NPEUMYILECTBOM PedAEKTOPHBIX
JaMIT SABIAETCA TO, YTO OHM MOTYT HCMOJB30BATLCS B CBETHIIBHUKAX 0e3 oTpaxarene,
TaK Kak OTpaxaroluit cioil urpaer poas otpaxarens. OcoOeHHO BBIrOAHO NpUMeHe-
HHe pethICKTOPHBIX J1aMil B TIOMEILIEHUAX C BHICOKMM YPOBHEM ITbUIM, Tak Kak NbUlb

OCENaET IJ1aBHBIM 00pa3oM Ha BEPXHEH MOBEPXHOCTH JAMIIbl, @ CBET TIPOXOAUT BHU3 |

yepe3 CBOOOZHYHO OT NbUIM [IOBEPXHOCT.
Creyuanshvie noMurecyenmubie 1aMnsl. Kpome onuMCcaHHbIX BbILUE OCBETHTENBHBIX
JIIOMMHECLEHTHBIX J1aMTl, BBITYCKAtOTCH OakTepHLIMAHBIE U 3PUTEMHBIE JIAMIIBI.
baxmepuyuonsie aamnel ABAAIOTCS MCTOYHHKOM KOPOTKOBOJIHOBOTO yibTpaduo-
NIETOBOrO W3NMy4yeHMs, YHHYTOXawoLiero Sakrepuu, obeszapaxusatomero (crepuiu-
3YIOLIET0) BO3AYX NMOMELLUEHHI, BOAY, NHILEBbIE NPOAYKTHI, TAPY HA MHIIEBBIX Npei-
TIPUATHAX U TIp.

B oTtnnuMe OT OCBETUTENBHBIX JIIOMHUHECUEHTHBIX JiaMIl, Y KOTOPBIX CTEKJIO Tp}’6KPl )

H MOMHHOGOpP HE MPOMYCKAOT YNbTpadHoNeToBbIe JyuH, B OaKTEPULIMAHBIX JaMIax
TPYOKHM H3rOTOBNAOTCA H3 CHEUMANBLHOTO YBUOIEBOIO CTEKNA, XOPOLIO MpOITyCKatoLe-
ro ynetpaduosneToBoe UyueHHEe C KOPOTKO# BONHO#H. bakTepHLMIHbie naMnbl HE Mo-

KpbIBaloTCa IoMHHOGOPOM. TTpOMBIINTIEHHOCTBIO BRITYCKAIOTCA OaKTepULIMIHBIE JIaM-
net ™ina Ab1S, AB30-1 n Ab60 (ayrosbie GakTepsitMatibie) MOMHOCTHIO COOTBET-

ctBeHHo 15, 30 u 60 Br, Hanpsxenue Ha namnax 55, 100 u 103 B v cpennss npo-
aomkuTensHocTs ropenns 2000, 3000 u 5000 u.
Opumemnvie 1amnel ABAAIOTCA UCTOYHUKOM YALTPadHONIETOBOTO W3JNYYEHHMA M

UCIOJIb3YIOTCA ANA KOMMEHCalMH YnbTpaduoneToBOH HeAoCTaToYHOCTH. OTnH4u-

TEAbHBIMH 0COOEHHOCTAMH IPHUTEMHBIX NaMIl ABJIAKOTCA COPT CTEKia KU COCTaB Jto-

MuHodopa. JInsd 3pUTEMHBIX JIaMI NPUMEHAETCA YBHONEBOE CTEKNO, XOPOUIO Mpo- -

nyckarowee yibTpaguoneToBoe usnyueHue, HO ¢ Oonee JIMHHOH BONHOM, YeM B
GaxTEPULIMAHBIX JlaMIlax, U CO CreUdanbHo noaodpaHHbIM ntoMHHodopoM. Takoit
moMHHopop npeobpa3yeT U3Ty4eHHe PTYTHOIO pa3psla B yabTpahHONeTOBOE U3Ty-
YEHHE C COOTBETCTBYIOIMM NMAITa30HOM JJIMH BOJIH, YTO COOTBETCTBYET HENOCTal0-
IIEMY OCEHbIO W 3uMOIi ynbTpaduoneToBomy uanydeHuto ConHua. Ceoe HasBaHHe
3TH NIaMIIbI MOMYYHH 110 TOMY AEACTBHIO, KOTOPOE OHH OKa3blBAtOT Ha KOXY Yeslo-
BEKA: BbI3LIBAIOT €€ MOKpPacHEHHe, 3arap-3puteMy. Takue namIlbl IPUMEHSIOT B yC-
TaHOBKaX U1 UCKYCCTBEHHOTO YJbTpadHoneTOBOro 00My4eH s MI0AeR U KUBOTHBIX
C 03X0OPOBHTENBHOM LIENBIO.
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[TpOMBUHNIEHHOCTHIO BHINYCKAOTCA 3pUTeMHbie Namnbl Thna JIS1S, JID30-1 u
JI9P40 mowHocThio cooTBeTcTBeHHO 15, 30 M 40 BT: HanpsxeHue Ha namnax 58, 108
n 103 B: cpeanss nponomkutensHocTs ropenus 600. 2000 u 1500 u. Jlamna tuna JI9P
MMeeT Ha BHYTpEHHell MOBepXHOCTH pedeKTOPHBIA CNOi, MOKPLIBAIOIMI MPUMEPHO
2/3 nonepeyHoro ceveHuss TPyOKHM M MO3BONAIOWMIMA CKOHUEHTPHPOBATH M3JTyueHHe
JAamnel B OMpefeNieHHOM HanpasieHHH. CBedeHue 3PUTEMHBIX Nami CHHEBaTo-
romy6oe. '

Llvzosvie pmymHbie namnel 8uicoxkoeo oagtenus (/IPJ]). B oTnuune oT JoMHHEC-
LUEHTHBIX J1aMI1, T€ AaBJIEHHE NapOB PTYTH COCTaBAAET OOIH MULIUMETPOB PTYTHO-
ro cronba, B pryTHbix namnax JPJI ucnonesyercs razoBblil paspaa B napax pTyTH
Npy JaBjieHHAX, HAMHOTO mpeBbliatownx arMocdeproe (puc. 4.10). Takue namnul
NpeAcTaBstoT cob0il TONCTOCTEHHYIO KBapLeRyl TpyOKy (ropefiky) ¢ AByMS HWITH
Gonee 3NeKTpoAaMH, BMOHTHPOBAHHYIO BO BHELIHIOK KON0Oy W3 TepMOCTOHKOIO CTeK-
" 73, CTEHKH KOTOpPO# M3HYTPH MOKpPBITH HOMHHOGOpOM. BHYTpH ropesiku HaxomsaTcs
JO3HpOBaHHas KareibKa PTYTH W a3 aprol; B TOpUbl ee BrasHbl BOJb(ppamMOBbIe
3AEKTPOABI. AProH obneryaer 3axuraHue paspaia B X0u0AHoi TpyOke, M nocne 3axu-
raHus paspsia HauMHaeTCs MPOLecC HCNAapeHus PTYTH, KOTOpas MepexoauT B Napood-

pa3sHO€ COCTOAHME.

& 1
7
N
7
a) — ABYX3/EKTPOIHAas JIaMa;
6) — YETBHIPEXDAEKTPOAHAs JIAMNQ;
A 1 — pryTHas KBapuesas TpyOKa;
2 — BHellHAA koiiba;
2 ¢ g 3 —momuHodop;
F 4 — pe3bb0BOI LLOKONB;
5 5 — paGoune 31eKTpobY;
6 — 32KUTAtOLIHE ITEKTPOABI;
4 7 —pesucTopsl
a) 6)

Puc. 4.10. iyroBas pTyTHasd MOMHHecUeHTHas namna tuna JIPJ1
C UCTIPABJIEHHOI IBETHOCTBIO

[Tpu ycraHoBEeHHMM TyroBoro pa3psnga MeXIY paboyuMy 31EKTPOAAMH MIOTHOCTD

M TeMIeparypa napoB pTYTH N0 auameTpy TpyOkn OyIyT HEOIHMHAKOBBIMH: IO OCH

TpyOKkH Temnepatypa OyaeT MakCUMaIBHON. bnarogapsa 3ToMy RAOTHOCTH TOKA B LICH-

Tpe TpYOKH MakCHMajlbHa, H pa3pail UMEET BUI CBETAIIErOCH [IHYypa, PacrloNoXeH-
HOTO IO OCH TPYOKH.
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C noBblLICHHEM BBICHHA NAPOB PTYTH MEHASTCA XaPaKTEP CHEKTPa, H3Ty4aemoro
- ra3’oBbIM paspsanoM. Uem Bbiilie aaBiieHHe, TeM osblie SPKOCTh CIUIOWHOrO (ona. B
CBA3H C U3MCHEHWEM CMEKTPa M3NyuYeHHS MEHSETCS LBETHOCTH CBETa, CO34aBAEMOro
pTYTHOH Namnoi OT CMHE-3€JICHOH MPU HU3KHX JaBAEHHAX 10 Oenoit mpu BBICOKHX
nasnenuax. Ipumenenne namn JIPJI ns1s ocBeuieHUs 0Ka3anoch BO3MOMKHbLIM B pe-
3yAbTaTe TIONYYEHHA TEMNEPaTypOCTOHKHX JIOMHHO(OPOB, NPH MOMOMM KOTOPBIX
yaanock MCNpaBHUThb UBETHOCTb M3/y4YeHHs DPTYTHOro paspsana. [leno B TOM, yTo
LBETHOCTb U3JyYeHHs pa3paia B Mapax pPTyTH, JAIOUIEr0 HHTEHCHBHBIN CBET CHHe-
BaTOrO OTTEHKA, Ae/laET HEBO3MOXKHBIM MIPaBUIILHOE BOCTIPURTHE LIBETOBBIX OTTEH-
KOB: JIMLA JIOZleil CTAHOBATCA MEPTBEHHO-ONEOHBIMH, MYOBl — CHHEBATO-CEPBIMH,
Kpackl OKPYKatolMX MpeAMETOB HcKakatorcsa. [1oaTomy pTyTHble aMnbl 6e3
MOMHHO(OpA CYUUTAIOT NPAKTHIECKH MANONPUIOAHBIMH A OCBEUICHHA AAKE B TEX
cny4asx, KOrja K LBeTornepesaye He NPeNbABIAIOTCS BbICOKUE TpeOOBaHUS, HAMpH-
Mep, MpH ocBemeHnH yaul. OT 3TOro HeAOCTaTKa yAanoch U30aBUTHCS TIPH NIOMOLIH
JHOMHHOQOpaA, KOTOPbI HAHOCHTCA Ha BHYTPEHHIOK MOBEPXHOCTb BHEIUHEH KOOI
namnel JIPJI. Konba ata uMeet popmy, obecneunBaroulyro npu paborte naMnbl 0au-
HAaKOBYIO TEMIMeEpaTypy Bcel MOBEPXHOCTH, MOKPBITOH stomuHodopom. JlioMuHo-
¢$op Xopollo NOTAOIIAET HEBUIHMOE YbTpaHOAETOBOE H3NYUEHHE, NPOXOaALlee
4epe3 KBaplieBble CTEHKH TPYyOKH, ¥ peobpa3yeT ero B OpaHXeBo-KpacHoe BHANMOE
H3NIyueHHe, UCTIpaBJIAs TEM CaMbIM LIBETHOCTh M3NyueHusa namnel. [Ipu 3ToM BH-
J¥Moe u3JlydeHue PTYTHOrO pa3psia JIOMHHO(OP MOYTH He NOrnolaer.
PrytHbie namnel [IPJI BbiNyckaiOT ABYX MOAMGUKALMI: ABYX3JIEeKTPOIHBIE U
YeTbIPEX3JIEKTPOIHbIE.

4.4. CBeTMJILHHKH

CBeTHIBHMK COCTOMT M3 UCTOYHHMKA CBETA M apMarypbl, KOTOpas BBIMOIHAET PAR
byHkUmit: '

e o0ecneuuBaeT HepepacpeeieHHe CBETOBOrO MOTOKA B MPOCTPAHCTBRE;

® npedoXxpaHsaeT riasza paboTarolNX OT YpEe3IMEPHONM APKOCTH UCTOUHHKA CBETA;

® [IpeA0XpaHAET UCTOUYHHK CBETa OT 3arpA3HEHHA H MEXaHHYECKOro MOBpexe-
HUA.

Haubonee BaxHON ¢dyHKkUMeH OCBETUTENbHOM apMaTyphl ABNAETCS Mepepacrpe-
JeneHue CBETOROrO MOTOKA. Pacnpenenesine cBETOBOroO MOTOKA B MPOCTPAaHCTBeE Of-
peaenseTcs KOHCTPYKLUMell CBETHIIBHHKA. B 3aBUCHMOCTH OT 104 CBETOBOTO MOTO-
Ka, NpUXOMALIErocs Ha HWXKHIOW mnoiycdepy, CBETHIBHHUKM MOAPazleNsioTcs Ha
NATH KNacCoB:

¢ npsamoro ceeta (I1), ecnu 3ta nona Gonee 80% (puc 4.11);
npeumyntecteerno npamoro ([IT1), ecnu 3ta nons 60...80 %;
paccesnHoro (P), ecnu 31a nons 40...60 % (cM. puc 4.11);
npeuMyecTBeHHo otpaxkeHHoro (I10), ecnu sta nons 20...40 %;
otpaxeHHoro (O). ecnu 3ta nons menee 20 % (cm. puc 4.11).
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11 P O

Puc. 4.11. Buapl CBETHIBHHAKOB B 3aBHCHMOCTH OT JOJIH CBETOBOIO
TIOTOKA, NPUXOASULeiics HA HIDKHIOK nonycdepy

Bs16op Tex WM HHBIX CBETHJIBHHKOB IO CBETOPACHPEICICHHIO 3aBHCHT OT Xa-
PAKTEpPa BHUTOMHASMEIX B MOMEUCHUH PaboT, BOZMOKHOCTH 3aUBUICHUA, 3arpa3He-
HHA BO3LYIUHOH Cpesl, OTpaXKaTeNbHOW CIIOCOOHOCTH NOBEPXHOCTEH B IOMEUICHHH.
HanpuMep, CBETHILHUKY PACCEAHHOTO ¥ OTPAKEHHOTO CBETA NPHMEHAIOTCS B TAKHX
NOMCIICHMSX, TAe TpebyeTcs Oonbiiasi paBHOMEPHOCTH OCBEILCHHMs, Koraa Heobxo-
INMO CMSATYUThL PE3KOCTh TeHeH MM 6JMKOB Ha MOBEpXHOCTAX ¢ GONBUINM OTpaxe-
HHEM H T.J1. ’

Creneds 3alUTH 171a3 pabOTAFOILINX CBETHILHUKOM OT YPE3MEPHOH SpKOCTH HC-
TOYHHKA CBETA XapaKTePH3YET 3awyumubiil y2o1 ceemuabHuka o (puc. 4.12).

a

Puc. 4.12. 3amutHbI} yron cBeTHIBHHKA
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JTio60ii CBeTHABHUK XapakTepu3yeT koddgdunuenT nosesHoro aeicteus (KI11) -
3TO OTHOLIEHUE (HAKTHIECKOTr0 CBCTOBOTO [OTOKA CBETHIBHUKA K CBETOBOMY ITOTOKY
HCTOUYHHKA,

CBETWIBHHKH KJIACCHPUIMPYIOTCS TaKKe MO CTENCHM 3aIliMThl OT MBUIH, BOMBI,
B3pPbIB4, 1O CTIOCO0Y yCTaHOBKH, anekTpousomsiund. Ha puc. 4.13 npusenen obiuumi
BUJ TIbIIEBNAr03aINIEHHOTO CBETHIBHUKA.

Puc. 4.13. [IsineBnaro3aimuineHssli
CBETHJILHHK

Ha puc. 4.14 npeactasieH cBeTWIBHHK aBapHifHoro ocBeleHus. OH npenHasHa-
yeH Ui oOecriedeHus OCBCILEHHS B Clydae MCYC3HOBEHHS WIH 3HAYMTEIBLHOrO Ma-
JICHHS HanpsHKeHHA B CETH. VICTOUHHKOM SHEPTHU SBJSAETCS KHCIOTHO-CBHHLOBBI
AKKyMYJIATOP eMKOCTBI0 4 A4, a HICTOYHHKOM CBCTa — JBE HE3aBHCHMEIE JHHCIHbIE
¢bnoopeciicHTHEIC Namnbl TS5 MouHocTRIO 8§ BT. B cnydae aBapun ¢noopecuentHas
faMia aBTOMAaTHYECKH C TIOMOHIBIO COCJMHCHHOM CO CBETHIBHHUKOM JNIEKTPOHHOMN
CHCTEMBI TIePEKIII0YaeTCs Ha MUTAHHE OT aKKyMYJIATOpa.

o
W

w
I~

Puc.4.14. CBeTHNIBHHK aBapUIHOTO OCBEILICHHUS

[TpuMenenue nepekiioyaTens MNO3BOJNAET BKJIIOUHTL ORHY (PIIOOPECHECHTHYIO
Jammny (BpeMs CBEUEHHS OKOJIO 8 4acoB), ABE (BpeMsl CBEYCHHs 0K0JIO 4 daca) MU
BOOOIIE BBIKIIOYUTE HX. CBETHIBHHK MOXHO INOJIBECHUTH K NMOTOJKY MJIH MOHTHPO-
BaTh HA CTEHE.
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KoHTpoabHble BONPOCKH] K 171aBe 4

Kakne BUaBI TPOU3BOACTBEHHOTO OCBElIeHUs Bol 3HaeTe?

Kakue BHAB! HCKYCCTBEHHOrO ocBellcHUs Bl 3Haete?

MokeT a1 Hecnoap30BaTbhesd 04HO MccTHOC ocBelieHue? [Touemy?

[To kakoMy mapaMeTpy HOPMHUPYCTCH €CTECTBCHHOE OCBELICHHE?

[To kakoMy napaMeTpy HOPMHPYETCS HCKYCCTBEHIIOC OCBEeHHE?

Kak ompeaensiercss MHHHMANBHO JONYCTHMas OCBEINEGHHOCTh Ha pabouem

1.
2.
3.
4.
5.
6.
Mmecte?
7. TloueMy orpaHHyYHBaeTcs BeIHYHHA KOIPOHIHEHTA MyIbCALHH OCBEILEHHO-
ctu?
8. Yro Takoe mpsMas M OTpakeHHas 6JIECKOCTh?
9. Kakue uckyccTBeHHBIE HCTOYHUKH CBETa HCTIONB3YIOTCA B HACTOALUEE BpeMs?
16. Kaxue cyuecTByioT cniocobsl yMEHBINEHHA TYJIBCALHH CBETOBOTO TMOTOKA
razopaspaaHbIx JamMn?
[1. Kakue BUOBI CBETHIBLHHUKOB [0 paclpele/IeHHUI0 B IPOCTPAHCTBE CBETOBOTO

notoka Bri 3HaeTe?
12. Yro0 TaxKoe 3alMTHBIA YTOJI CBETHIILHUKA?

Budnyorpaduyeckdif CIIHCOK K ri1aBe 4

DHIMKIONEHs Mo 6e30MacHOCTH M THrHEHe Tpyja. T. 2. Yrposwl mis 3x0-
pOBbﬂ/ Pen.xon.: [ouunok A.IL (rn. pex.) u ap. — M.: Munucrepctso Tpyaa u couu-
anpHoOTO pasBuThs Poccuiickoit ®exepanun, 2001. — 925 c.

2. CHuil 23-05-95. Hopmsl npoekTHpoBaHuUs. ECTeCTBEHHOE ¥ MCKYCCTBEHHOE
ocselleHue — M.: Munctpo#t Poccun, 1995.

3. be3onacHOCTb >KH3HEAEATENbHOCTH.— 3-e H3A., ucnp. u gon./ Ilom pen.
C.B. Benora. — M.: Boicmmas mxkona, 2001.

4. 3ak C.M., IlnenckoBckuit FO.A. MOHTaX CBETHIBHHKOB C ra3opa3psaIHbIMH
naMnamMu. — 3-e u3g., gom. — M.: DHeprousaart, 1982. — 112 ¢.
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5. BUBPALIMA

Bubpauma kak ¢axtop NpoH3BOACTBEHHOH Cpellbl BCTpevaerca B MeTanjioobpaba-
ThiBatoLlieH, ropHOJ0ObIBAIOLIEH, METANTYPrH4eckot, MallHHOCTPOUTENLHOMN, CTPOM-
TeNbHOH, aBHA- U CYJOCTPOMTENBHON TIPOMBILIIEHHOCTH, B CENbCKOM XO3SMCTBE, Ha
TPAHCHOPTE H BO MHOTHMX APYTHX OTPAciaX HapoIHOro xo3fiicTea. OHa UCMONB3yeTCs B
pAfe TEXHOSOTMYECKNX NMPOLIECCOB: NPH BHOPOYIUIOTHEHHH, hOPMOBAHUM, [pPEccoBa-
HUM, BUOPALMOHHON HHTeHCH(UKALUMH MEXaHHYECKOH 00paboTku MaTtepuanos, BiOpa-
HHOHHOM OYpEeHHH, PbIXJIEHHH, PE3aHHH FOPHBIX MOPOA U IPYHTOB, BUOPOTpaHCIOpTH-
poBke H T.n. Bubpauueii conposoknaercs paboTa nepeiBHXHbIX H CTALIMOHAPHBIX Me-
XaHH3MOB M arperatoB, B OCHOBY [EHCTBHA KOTOPBIX MOJIOXKEHO BpalliaTesbHOE MIiH
BO3BPATHO-TIOCTYNATENBHOE BHKEHHE.

[

5.1. XapaKTepHCTHK2 OCHOBHBIX NAPaMETPOB BHGPAUHH

Bubpayus npencrasnser coboii MexaHuyeckoe konebarenbHoe OBHKEHHE, MPO-
CTEHILMM BUIOM KOTOPOTO ABIAETCA FrapMOHMUECKOe (CHHYcOoMAanbHOe) konebanue.

OcHogHble napavempsl CUHYCOUO@TbHO2O Kolebanus: HacTota B repuax (1 komn./c);
ammnutyga BubpocMemenus A4 (M); BuOpockopocts V' (M/c), BUGpoycKopenue
a (M/C”) MK B TONAX YCKOPEHMA CHNBI TkecTd g = 9,81 (M/c?). BpeMs, B TeueHue
KOTOpOro KosieGnronieecs TeN0 COBEPILIAET OJIHO MNMONTHOE Konebanue, Ha3bIBagTCA Me-
puonom xonebanus T (c). [nsa cuHycouIanbHbiX koneGaHu# ckopocts V U yckope-
HHe a onpenenatorcs no Gopmynam:

V=2rfd; a=Q2rf)4, . __.,,.j,,; s

rae 7—3,14; f—uactota, ['u; A — amnnaurtyna konebauuid, M.

OTHOCHUTENBHBIE YPOBHH BUOpocKopocTH L, M BUOpoyckopenust L, BeIpaKaloTcs
B aeunbenax u onpenensaorca no hopmynam:

a

v
Lv=20lg————nb, L,;=20-lg——
g5 1078 a g1.10“6

1B, (5.2)

rae 5-107° (M/c) — 3To HysieBolt ypoBeHb KonebaTeNbHOMN CKOpOCTH ¥, cOOTBeT-
CTBYIOIHH CpeAHEKBAAPAaTHYHOH konebaTeNbHOH CKOPOCTH MPH CTAHIAPTHOM IOPO-
re 3BYKOBOTO naBlieHus, paBHoM 2-107° H/m%; 1107 (m/c?) — HyneBoii YPOBEHB KO-

nebaTenbHOro YCKOPEHHA do. '

BenuunHa konebatenbHOH 3HEpruM, MOTNOLIEHHOM TelloM yeloBeka (), MpAMO
MPONOpPLHOHANEHA MIOLIAAM KOHTAKTa, BPEMEHH BO3NEHCTBHUA M HHTEHCHMBHOCTH
pasgpaxuTeNs:

g=IST, (5.3)

R
rie / — HHTEHCUBHOCTL BUOpaLUH, KFM/Mz'C; S§ — nowans kKoHtakTa, M7, T — oiu-
TEJIBHOCTHL BO3AENCTBHS, C.
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HMHTEHCHBHOCTDL Bn6paunn, a cjemoBartenbHO, KojnebarenbHas JHEprus npiamo
NponopLUHOHATIbLHBI KBAApaTyY konedaTenbHOM CKOPOCTH!

1=V (Z/S). (5.4)

rae V — cpenHekBaapaTHM4HOe 3HauyeHue koneGaTenbHON CKOPOCTH, m/c; Z/S — Mo-
OyJb BXOAHOrO yIENbHOTO MEXaHMYeCKOro WMmnenaHca (COMpOTHBIEHHA) B 30HE
KOHTaKTa, Kr/c-m".

MexaHHueckHii MMNEAAHC ONMpeAeseTcs KaK OTHOIIeHWe aMIUTUTYIbl kKoneba-
TENbHOW CHNBl K aMIUIMTYAC pe3yNbTUpytouied KonedaTenbHOW CKOPOCTH B TOYKe
TIPHJIOKEHHS STOH CHIIBL.

B ofwem cnyuae nmobas ¢u3nyeckas BEeIMYMHA, XapaKTepu3yloLias BUOpaLUIO
(HanpuMmep, BUOPOCKOPOCTH), ABNAETCA HEKOTOpOH (yHKuUMed Bpemenu: V = V(1).
MaremarHdeckas TEOPHS NOKa3bIBAacT, YTO TAKOH MPOLECC MOKHO NMpPEACTaBATh B
BUJE CyMMbl OECKOHEUHO MSALIMXCS CHHYCOMIAIbHBIX KOJNeOaHMH C pa3lMuHbIMH
TIepMOJIaMH H aMIUTMTylaMH. B citydae nepHoaUYEcKOro MpoLecca YacToThl 3TUX CO-
CTaBJIAIOWIMX KpaTHbl OCHOBHOH 4yacToTe npouecca: f, = nfi (n =1,2,3, ... ; fi—oc-
HOBHAs 4acTOTa Mpolecca).

AMIUMTYJBI TAPMOHHK OMNpENENIOT MO H3BECTHBIM (opMyJiaM paznoXeHHs B
pan ®ypoe. Ecnu ke npoliecc He MMeeT ONnpefe/IeHHOro nepuoaa (CnyvaiiHsie Uau
KpaTKOBpEMcHHbIe ONWHOYHbIC MPOLECCHI), TO YHCAO TAKHX CHHYCOMAAbHBIX CO-
CTaBJSIIOLIMX CTAHOBUTCS OECKOHEYHO OOJTBILMM, @ HX YACTOThI pacrpelensoTca He-
NpepbIBHBIM 00pa3oM, MPH ITOM aMILIUTYbl ONMPEAEIAIOT pa3nokeHUueM o Gopmy-
ne uHTerpana Aypoe. .

Takum oGpa3om, CTNEKTp NEepUOAHYECKOTO HAM KBa3WNepHOAWYecKoro koneba-
TEABHOTO MpoLiecca ABNACTCA AUCKPETHBIM (puc. 5.1, a, 6), a crydaidHoro unu xpar-
KOBPEMEHHOTr0 OIMHOYHOTrO TIPOLIECCa — HEMpepBIBHBIM (pHC. 5.1, B).

2

= -
<

<

3

£ i~

=

=

<

0 0 .0 " 0 UYacroraf, Tu

a) 6) B) r)

Puc. 5.1. Cnextpsbl BUOPOAKyCTHYECKHX MapaMeTpoB
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Yaitle Bcero B AUCKPETHOM CriekTpe HanboJsiee sipko BbIpaXKeHa OCHOBHAA 4acToTa
konebanuii. Ecnn npouece npeacrtapnser coboi cnoxeHHe HECKONBKUX reprorye-
CKHMX MPOLECCOB, YAaCTOThI OTAENbHBIX COCTABNAIOIINX B €70 CHEKTPE MOTyT ObITh HE
KPaTHBIMH J1pYr Ipyry, T.€. HMEeT MecTo KBa3unepuoaudeckuil npouecc (cM.
puc.5.1, 8). Ecnn npouecc ecTb pe3ynbTaT CYMMHPOBAHMS HECKOJIBKHX NEPUOINYe-
CKHX M CNy4aiiHbIX NPOLIECCOB, CTIIEKTP €ro ABNSAETCA CMELIAHHLIM, T. €, H300paxkaeT-
CA B BH/IE HEMPEPHIBHOTO M JMCKPETHOrO CHIEKTPOB, HANOKEHHBIX ApYr Ha apyra
(puc. 5.1, 1).

B cuny cretugUyeckux CBOHCTB OpraHoB HyBCTB OMPEACTAOIIMMHA ABIFIOTCA
JeCTBYIOLIME 3HAYEHHS MapaMeTpoB, xapakTepusyrowmx eudpauuto. Tak, aeicr-
BYIOllee 3Ha4YeHHe BHOPOCKOPOCTH €CTh Cpe/HEeKBAJAPATHYHOE MTHOBEHHBIX 3Hade-
HHi ckopocTh ¥(¢) 3a Bpems ycpenHeHua T, KOTOpoe BHIOMPAIOT C YUYETOM XapakTe-
pa UI3MEHEHH BUOPOCKOPOCTH BO BPEMEHH:

t+T
[1 Y 2
Vo= l=— | V=@®d. (5.5)
Ty t ’

Takum obpasom, 1 XapaKTepUCTUKY BUOpaLMH HMCNOJb3YIOT CNEKTpPbl AEHCT-
BYIOLIMX 3HAUEHHil NapaMeTpoB WK CPeIHMX KBaapaToB mocnemuux V- = 'y [lpn
OLEHKE CYMMAapHOro BO3JeJiCTBHSA KojdeGaHMil pa3nuuHbIX YACTOT MM OTAENbHbBIX
MCTOYHHKOB CIIeLyeT UMeTb B BHIY, YTO MpPH CNOXKEHUH HEKOTEPEHTHBLIX KoneGaHHH
pe3yNbTHPYIOHLYIO BUOPOCKOPOCTh (YCKOpeHMe/cMelleHHe) HaXOMIT COOTBETCTRYIO-
MM CYMMHPOBAHHEM MOIIHOCTEl OTAENBHLIX COCTaBAAIOLIMX CrekTpa (WM OT-
JEAbHBIX HCTOYHHKOB) HIH, YTO OJHO H TO K€, CYMMHpPOBaAHUEM CPEIHHX KBaxpaToB
BUOPOCKOPOCTH!

VzcyM =Vh+Vh+ vV, (5.6)

rAe n — YUCII0 COCTABAAIOUINX B CIICKTPE.

B COOTBETCTBHM C 3THM pe3ynbTHpYIOLIEe AeHCTBYIOLIEE 3HA4YEHHE YKA3aHHOTO
napameTpa ONnpeneNteTcs BhipakeHUeM

V.oo=U =3P, (5.7

H306paxeHHe HempepbIBHOrO criekrpa TpefyeT 06s3aTenbHOH OrOBOPKH O LIH-
prHe Af 3nieMeHTapHbIX 4aCTOTHBIX MON0C, K KOTOPbIM OTHOCHTCA M300paxenue. Ec-

T f} — HHKHSAS FPaHHYHaA YacToTa JaHHOM MOJOCH! YACTOT, f2 — BEPXHAA FPaHHYHAsA
4acToTa, TO B KaYECTBE HacTOThI, XapaKTepHU3YHOLLEeH fosnocy B LenoM, bepercs cpes-
HereoMeTpHYECKas 4acToTa:

fce=1/f1f2 . (5.8)
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B npakTHke BHUOPOaKyCTHUECKHX HCCAEJOBaHMM BeCh MMara3’oH 4acToT BHOpa-
uMit pa3bHBalOT HAa OKTaBHbIE NHaNa3oHbl. B OKTaBHOM 1HMana3oHe BEPXHAS [PaHHuY-
Has 4acToTa BiaBoe Oonbile HwkHeld (f/f; = 2). AHATU3 M NIOCTPOEHHE CMEKTPOB Na-
paMeTpoB BUGPAUMM MOTYT IPOM3BOAUTLCA TAKKE B TPETHOKTABHBIX (5 f; =12 ) no-
Jlocax 4acToT.

CpenHereoMeTpu4eckde 4YacTOThl OKTABHBIX (TPETLOKTABHBIX) [OJOC YacTOT B
BHOpOaKkycTUKe CTaHAApTU30BaHbl U cocTasmor: 1 2; 45 16; 31,5, 63; 125; 250;
500; 1000; 2000; 4000; 8000; 16000 (0,8; 1,0; 1,2 ut.n) .

B 3aBHCHMOCTH OT XapakTepa KOHTaKTa TeNa YeJIOBeKa C HCTOUHHKOM NPOH3BOA-
CTBEHHO BUOpAlUMM YCOBHO pa3dfMYaloT JOKAIbHY (MECTHY0) M obiyto BHOpa-
1Mo (BUGpaumns pabouux mecr).

Bu6pauus, nepenaBaemas NpeHMyIIECTBEHHO Yepes pyku paloTatoiuero, onpe-
nefseTcs Kak JiokanbHas. BuGpauus pabouero mecra (ckaMby, nosa, obpabatbiac-
MOT0o HM3Jenus, Ha KOTOPOM HaxOAMTCS 4eJOBEK) ompenensdercd Kak obulas
{puc. 5.2, a). B npou3BOACTBEHHBIX YCIOBHAX 4acTO MMEET MECTO COYeTaHHe JIo-
KanbHOM 1 00LIeH BUOpanui.

CwmemaHHoe Bo3zelicTBHE ¢ npeodnalaHHeM MeCTHOH BUOpALMH BO3HMKAET MPH
paboTe psna pyyHbIX MalHH, KOrja nepenaya xoneOaHMil no Temy ocyIlEeCcTBASETCA
HE TOJBKO Yepe3 BepXHHE, HO M uepe3 HWKHUE KOHEUHOCTH, TPYaAb, CIIHHY U Jpyrue
4acTH TeJla B 3aBUCHMOCTH OT paboyeit 103bl M KOHCTPYKUMH HHCTPYMEHTA.

B mpyrux cnygasx npeobnanaer ofmas BMOpaums, Hanpumep, npu GOpMOBKe
Kese306eTOHHBIX H3nenuit Ha BubOporaTdgopMax ¢ OJHOBPEMEHHBIM PYUHBIM pas-
papHuBatueM OeTOHHON MacChl.

JlokanbHylo BUOpALMIO MOJPA3AENsioT Ha AEHCTBYIOUIYIO BAOJbL OCEH OpTOro-
HanbHOM cUcTeMbl koopnunat X, Y, Z, (puc.5.2, 6), rae oce X, napannesnbHa ocH
MECTa 0XBaTa UCTOYHHMKA BHOpaunK (PYKOATKH, JIOKEMEHTA, PYJIEBOTO KOJIECA, pbl-
yara ynpasleHus, yIepKuBaeMoro B pykax oOpadarsiBaeMoro u3jenvs u T.0.), ocb
Y, nepreHanKynsApHa NajoHH, a OCb Z, JIEKUT B MIOCKOCTH, 00pa3oBaHHOH OCBIO X,
¥ HanpasfieHUEM NMOAAYH WU TIPUNONKESHUSA CHIIBI (MK OCHIO MpEArsieybs, KOraa cu-
712 HE NPHKIIAAbIBAETCA).

Mo ucTouyHKKy BO3HHKHOBEHHA OOULYI0 BUOPALUIO Pa3HUaloT:

* o0wyio subpayuio 1 kamezopuu — TPaHCNOPTHYIO BUOpPALIMIO, BO3AEHCTBYIO-
JIYI0 Ha YenoBeka Ha padodMX MeCTaxX CaMOXOIHbLIX M NPHMLENHBbIX MallWH, TPaHC-
MOPTHBIX CPEACTB MPH ABHKEHUHU N0 MECTHOCTH, arpooHaM W Joporam (B TOM YMC-
ne npu ux crpoutenscTBe). K ncrouHnkam TpaHcnopTHoH BHOpALMHM OTHOCAT: Tpak-
TOPBI CENbCKOXO3FHCTBEHHBIE H MPOMBILIEHHbIE, CAMOXOAHBIE CENbCKOXO3AHCTBEH-
Hble MalHHbI (B TOM 4YHclle KOMOaiiHBI); aBTOMOOWNH TpY30BBIE (B TOM 4MC/e TAra-
4, CKperiepbl, 'pednepsl, KaTKH ¥ T.A.); CHETOOYHCTUTENH; CAMOXOIOHBIH FOpHO-
IIaXTHBIIA PebCOBbI TPAHCIIOPT;
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. 6) -
Puc. 5.2. HanpaBneHue KoOpAMHATHBIX OCeH NpH
JercTBUM BHOpaumu: a — obuieit (noJoXkeHHe CTos
M cuad); 6 — nokaibHOM (OXBAT UWIHHAPHYECKUX
U chepHyecKHX NMOBEpXHOCTEN)

* 06wy eubpayuro 2 Kamezopuu — TPAHCTIOPTHO-TEXHOIOTHYECKYIO BHOpa-
UHMIO, BO3EHCTBYIOLLYIO Ha YeNoBeka Ha pabouMx MecTaX MalliH, nepeMetlaoLyx-
Ci M0 CHELHaNbHO MOATOTOBIEHHBIM [TOBEPXHOCTAM MPOU3BOJICTBEHHBIX NOMeLle-
HRil, NPOMBILLIEHHEBIX MNIOLIAA0K, FOPHHIX BbipaboTok. K HCTOYHHKAM TpaHCHOPTHO-
TEXHOJIOFHUYECKO BUOPALIMM OTHOCAT: IKCKaBaTOPhI (B TOM YHC/E POTOPHbIE); KPaHbL
TIPOMBILLICHHBIE W CTPOWTENbHbIE;, MAIMHbI JUIR 3arpy3KH (3aBanoyHbIE) MapTEeHOB-
CKHX Neyell B METAUTYPruueckoM MPOMU3BOACTBE; FopHble KoMOaHHBI, IaXTHbIE NO-
rpy304Hble MaliWHbI, CAMOXOAHbie OypUNIbHbIE KapeTKH; MyTeBble MalNHbL, 6€TOHO-
YKIaA4HKH, HAMONBHBIA MPOH3BOACTBEHHbIH TPAHCMOPT;
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o oBwyIo sudpanuio 3 Kaimezopuu — TEXHOJOTHYECKYIO BHOpaLMio, BO3JEHCT-
BYIOLLYK) HA yesioBeKa Ha paboyux MecTaX CTALHOHApHbIX MallMH WK Mepelaro-
utyiocs Ha padoure MecTa. He MMEIoLMe HCTOYHHKOB BHOpauuu. K uctounnkam
TEXHONOTHYECKOH BUOpALiMKM OTHOCAT: CTAHKH METALNO0- W lepeBooOpadaThiBalOLINE;
KY3HEUHO-NpeccoBoe 000pYAOBAaHUE; NUTEIiHbIE MALLIWHDBI, 3NEKTPHYECKHE MALUMHbI,
CTAHMOHAPHBIE 3NEKTPUYECKUE VCTAHOBKWU, HACOCHLIE arperarst ¥ BEHTMASTOPH;
obopynoBaHHe 1 OypeHUs CKBaXKMH, OypoBble CTAHKH; MAIWHBI Ul *HBOTHOBOI-
CTBA, OYUCTKU M COPTHPOBKM 3epHa (B TOM YMCle CYLIMJKH); 000pyldOBaHHE MpPO-
MBILIIEHHOCTH CTpoiiMatepuanoB (KpoMe GeTOHOYKNAAYHKOB); YCTAHOBKH XHMU4Ye-
CKOH M HepTeXUMHYECKOH NMPOMBILLIICHHOCTH | JP.

OOu1yto BUOpaLHio KaTeropuH 3 no MecTy AeACTBHA A1 YCIOBHHA MPOU3BOACTBA
N0Apa3NensoT Ha CleAYIOINE THIIb

a) H2 NOCTORHHBIX pPadouMX MeCTax MPOU3BOACTBEHHLIX NOMELICHUN npeanpu-
ATHH;

6) Ha pabouMx MecTax Ha CKNajax, B CTOMOBBIX, ObITOBBIX, JEKYPHBIX U APYTHX
MPOU3BOACTBEHHBIX MOMEUIEHHH, i€ HET MalLH, FeHEPHPYIOLIMX BHOpaLiio;

B) Ha pabo4uX MECTax B NOMELICHUAX 3aBOJIOYMPABAEHHA, KOHCTPYKTOPCKUX
610po, nabopatopuil, yueOHbIX MYHKTOB, BLIYHCIHTEIbLHBIX LIEHTPOB, 3APAaBMYHKTOB,
KOHTOPCKHX NMOMEUIEHUAX, padouiX KOMHATax M ApYrHX NOMeLIeHusX Ais paboTHH-
KOB YMCTBEHHOIO Tpya.

[Tpu HOpMHupOBaHuM 00LLYIO BMOpaLMIO ONPEAENAIOT [0 HaMpaBIEHHIO BJOJb
ocell opTOroHanbHOM cucTeMbl koopauHar Xo, Yo, Zo (puc. 5.2, a), rae Xp (OT cnunbl
K rpyan) v Yo (OT npaBoro ruieya K JIeBOMY) — FOPH30HTANlkHEIE OCH, HanpaBjeHHbIE
NapajuIeIbHO OTNOPHBIM MOBEPXHOCTAM; Zp — BEPTHKAIbHAA OCb, TIEPNICHANKY/IApHas
OTIOPHBIM ITOBEPXHOCTSM TeJla B MECTAX €r0 KOHTaKTa C CHIEeHbeM, MONOM U T.M. .

5.2. leficTBHe BHOpauHn Ha OPraHHIM

OcobeHHOCTH BO3NEHCTBUA NPOU3BOACTBEHHOH BHOpallUH ONpERenstoTcs yac-
TOTHBIM CMEKTPOM M PACNOJOXKEHHEM B €ro Mpelesax COCTaBAAOUMNX C MAaKCHMAb-
HBIM YpOBHeM 3Heprud kosebanns. MecTHaa BuOpaums Manoil MHTEHCHBHOCTH MO-
JKeT OKa3biBaTh OnaronpuATHOE BO3/SHCTBUE HA OPraHM3M YeNOBeKa, BOCCTAHABIN-
Bas Tpoduueckre H3MEHEHHUs, ynyumas GyHKIMOHANBHOE COCTORHNE LieHTpansHol
. HEpPBHOI CHCTEMBI, YCKOPSAA 3aXHWBIEHUHE paH U T. 1. [lpH yBenH4YeHHH HHTEHCHBHO-

CTU KojieGaHHif U ANMUTENBHOCTH UX BO3AEHCTBUA BO3HUKAIOT U3MEHEHUS, NIPUBOMSA-

IMe B psalle ClydaeB K Pa3BUTHIO NpogeccHoHanbHON NaToNoruy — BHOpauMoHHOH

6oneznn. Haubonpumii yaenvHslil Bec (pacrpocTpaHeHHe) MMeeT MaToNorus, B

* 3THONATOreHe3e KOTOPO# CYLIECTBEHHYIO PONb UrpaeT MecTHas (nokasieHad) BuOpa-
ivER

B NpOU3BOACTBEHHBIX YCNOBWAX Py4HBIE MallHHBIL, BUOpauus KOTOpPBIX MMeeT

MaKCHMalbHble YPOBHH 3HEPrUH (MaKCUMaNbHbIH YPOBEHb BUOPOCKOPOCTH) B NOMO-

cax HU3KKX 4acToT (10 35 '), BBI3BIRAOT BUGPALMOHHYIO NATONOTHIO C IpeHMYylLile-

* CTBEHHBIM MOpaXEHHEM HEPBHO-MBILIEUHOTO, OMOPHO-ABHTATENbHOIO anmnapaTos.
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[Ip# padoie ¢ pyUHBIMU MallMHaMH, BUOpALIMA KOTOPbIX HMECT MaKCUMalbHBIH ypo-
BEHb 3HEPruu B BLICOKOYACTOTHON obnacTH cnektpa (Beiwie 125 ['u). Bo3HHKaOT
rNaBHBIM 00PA30M COCYAMCTBIE PACCTPONCTBA C HAKNOHHOCTLIO K cna3my nepudepn-
yeckHux cocyaoB. [lpu BozpeficTerM BUOpaUMH HU3KOH YacTOThl 3aboNieBaHHE BO3HHU-
kaeT yepe3 8—10 net (popMoBLIMKH, OYpUABIIMKHN € INEKTPOCBEPIAMHU), MPH BO3AEH-
CTBHH BbICOKOYACTOTHOH BMOpaluu — yepe3 5 1 MeHee JeT (WAHGOBILIMKH, PUXTOB-
LHMKH).

JlokanbHas BUOpalMs  LIMPOKOI'O  CHEKTpa MPEMMYLUECTBEHHO  CpejHe-
sbicoxoyacToTHas (35...125 T'u u Gornee) yalle ¢ HepaBHOMEPHBIM paclpeieneHueM
MAKCUMANbHLIX YPOBHE# NO WIMPHHE CNEKTpa DHEprun N HANMUMEM WMITYJIBCHOTO
yaapa (knenka, oOpyOxa, OypeHHE) BbI3bIBACT Da3M4YHYIO CTENEHb COCYAHCTBIX,
HEePBHO-MbIUEYHBIX, KOCTHO-CYCTABHBIX W APYruX HapyuweHuid. Cpoky pa3sBuTHs na-
TOJNIOTHH NpH Bo3AeicTBUK nMoaoOHOM BUOpauun — ot 3 o 8 ner.

BozneiicTeue obuielt BuOpauMy pasHbIX NapaMeTpOB BhI3BIBAET PasIMUHYIO CTe-
MeHb BbIPAKEHHOCTH M3MEHEHHI B LEHTPANBHON M BereTaTHBHBIX HEPBHBLIX CHCTe-
Max, CepIeYHO-COCYIMCTOH cucTeMe, 0OMEHHBIX fpoleccax, BeCTHOYISpHOM anna-
pare.

Bo3unkHOBEeHHe M pa3BUTHe BUOpALMOHHOI Goste3HH OOYCIOBAEHBI CIOKHBIM
BlaUMOZAeHCTBIEM PedIIeKTOPHO PasBUBAIOILUXCA U3MEHEHUH B eATENBHOCTH pa3-
JUYHBIX OTAENOB HEPBHOMH CHCTeMBI. BonbLIyIO POk B XapakTepe peakLuii opraHu3-
Ma UIpaloT COMyTCTBYIOLME (aKTOPBI: MUKPOTPABMATH3ALMS, OXNAXACHUE, CTATH-
4eCKOe MBIIIeYHOe YCHNIHe, OHWKEHHOe arMochepHoe AaBleHHe, NPOU3BOIACTBEH-
HBIH WIYM.

5.3. 'naruennveckoe HopMHpoOBaHHe BHOPALHH

['urneHuyeckas OLEHKA NOCTOSHHON W HEMOCTOSAHHONH BUOpaLiu, BO3EHCTBYIO-
mielt Ha YenoBekKa, NPOM3BOAUTCA ciefyonMMu MeTotamu [ 1, 2]

® YACTOTHBIM (CHEKTPAIbHBIM) aHATIM30M HOPMUPYEMOTrO NapameTpa;

® UHTErpaibHOW OLEHKOH O YacTOTe HOPMUPYEMOro NapamMeTpa;

* WHTEerpajibHOM OLEHKON C y4eTOM BpeMeHH BHOPALMOHHOTO BO3ASHCTBUA MO
3KBHBAIEHTHOMY (I10 FHEPruH) YPOBHIO HOPMHPYEMOTrO TapaMeTpa.

HopMmupyemble mapaMmeTpbl YKa3biBalOTCH JUIA OMPEAENIEHHOTO JHana3oHa yac-
TOT:

® 771 JOKaNbHOH BUOpAlLMK B BHJE OKTaBHBIX MOJIOC CO CPEIAHEr€OMETPHUECKH-
mu yactotamu: 8; 16; 31,5; 63; 125; 250; 500; 1000 I'y;

e nnq obieil BUOpaliK B BUAe OKTABHBIX MMM 1/3 OKTaBHBIX MOJOC CO CpefiHe-
reomeTpuueckuMu yactotamu: 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'u.

IMpu yacToTHOM (CTIEKTpPANLHOM) aHANM3E HOPMUPYEMBIMHU TIapaMeTpaMH ABMA-
HOTCA CpPeJHUE KBapaTHUECKHe 3HAUeHHs BUOPOCKOPOCTH vV M BHOpOycKopehus a
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WM UX NorapudMuieckue yposuu L,, L, uamMepsemsle B 1/1 1 1/3 okTaBHBIX nono-
cax 4acToT.

[Tpy nHTerpanbHOi OuEHKe MO 4acToTe HOPMHUPYEMBIM NapaMeTpoM sBAAETCH
KOPPEKTUPOBAHHOE 3HAYEHUE BUOPOCKOPOCTH W BudpoyckopeHusa U/ unu ux nora-
pudMuUuecKkre YPOBHH L, W3MepseMble C TIOMOLUBIO KOPPEKTHPYIOLIUX (GUILTPOB
HIIM BBIYHMCHIAEMBIE 1TO (hOpMynam:

U= YW, Kyp)? (5.9)

vi=1

HiH

n O’I(LUi+Lki)

L,=101g310 (5.10)
i=1

roe U, L;; — cpeaHue xpaapatuueckie 3HaueHHs BUOPOCKOPOCTH MNM BUOPOYCKO-
peHus (Mnun ux norapudMuUueckie YPOBHK) B i-i 4acTOTHOI onoce; # — 4MCNO Yac-
TOTHBIX Nostoc (1/3 unm 1/1 oKkTaB) B HOpMHPYEMOM 4acTOTHOM auanazoue; Ky, Ly —
BECOBBIE KOI(HLIUEHTBI U1 -l 4aCTOTHOH TNOJOCk! COOTBETCTBEHHO 11 abCOMIOT-
HBIX 3HAYEHHH MJIU X JIOrapHMUUECKUX YPOBHEH, olpeienseMble AMs JIOKaIbHBIX
H A obuwmx Bubpauuil no tabnuuam, T.€. KOPPEKTUPOBAHHbIH YPOBEHb BHOpALHHU —
ONHOYMCIIOBAs XapaKTepPUCTHKa BUOpALIMK, ONpeenseMas Kak pe3yJibTaT JHepreTH-
YeCKOro CyMMHpPOBAHHUS YPOBHEH BUOpALMH B OKTABHBIX IIOJIOCAX YACTOT C YUETOM
OKTaBHbIX MONPaBOK.

[TpH vHTErpanbHON OLICHKe BUOpalMK ¢ Yy4€TOM BPEMEHH €€ BO3ACHCTBHA M0 3K-
BHB&JIEHTHOMY (10 3HEPrHH) YPOBHIO HOPMHUPYEMBIM NapaMeTpoOM SABJIAETCS IKBUBA-
NEHTHOE KOPPEKTHPOBAHHOE 3HaueHue BUOpocKopocTH MM BUOpoyckopeuus U,
WM WX NorapupMHIEcKUil YPoBeHDb Ly, H3MEPEHHBIE UITH BBIYMCIIEHHbIE 0 (op-
MynaMm:

! 2
U7
Uske = | 2=l —— 5.11
K8 v T 5.11)
AN
Limee = 101g[%j10°'”" i ] (5.12)
i=1

rae U; — KOppeKTMpOBAaHHOE MO YAaCTOTE 3HAYEHUE KOHTPONMPYEMOro MapameTpa
BUbpockopocTH (v, L,), M/c, unu Bubpoyckopenus (a, L,), m/c’; {,— BpeMs efcTBus
BUOpaumu, y;
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=t (5.13)

n — obllee YUCNO HHTEPBAIOB ACHCTBHS BUOpaLIMH.

CrenoBarelibHO, IKBUBAIEHTHBIH (110 3HEPriM) KOPPEKTHPOBAHHbIH YpOBEHb H3-
MeHsoLLeCa BO BpeMeHH BUOPaLIMKM — 3TO KOPPEKTHPOBAHHbIil YpOBEHb NOCTOSAHHOM
BO BpeMeHH BHOpPaLUMK, KOTOPas HMEET TaKoe Ke CPelHEeKBaAPaTHIHOE KOPPEKTHPO-
BaHHOE 3HaueHWe BUOPOYCKOPeHHs W/HIIM BUOPOCKOPOCTH, YTO M JAaHHAs HETOCTOo-
siHHad BUOpaLs B TEUEHHE ONPENENCHHOIO HHTEPBaNa BpEMEHH.

Hoza BuGpaunu D onpeaensercs no gopmyie

T_
D= [U"(t)dr, (5.14)
0

rae {J — KOppeKTMpOBaHHOE TIO YaCTOTE 3HAYEHNE KOHTPOAMPYEMOro napameTpa B
-2 -1

MOMEHT BpEMEeHU f, M/C ™ WM M/C ' M — TIOKa3aTenb 3KBHBANEHTHOCTH HU3UONOTH-'

YecKoro Bo3neHcTBUA BUOpALIMH, YCTAHABINBAEMblil CAHUTAPHBIMM HOPMaMH,

[penensHO [OMYCTUMBIE BENHYHHBI HOPMHPYEMBIX TIApPAMETPOB [IPOH3BOJCT-
BEHHOH nokajibHOH BHOpaUMM NHPH ANUTENLHOCTH BUOPALMOHHOTO BO3HEHCTBUA

480 muH (8 1) mpueeneHsl B Tabn. 5.1.
Tabnunua 5.1

[penensHO OOMYCTUMBbIE 3HAUEHHS TPOU3BOACTBEHHOMN NOKANBHOH BUOpALMK

IlpenenpHO AONYCTUMBIE 3HAYEHHS IO OCAM
CpeaHereoMeTpHyeckte X, Y, 7,
YacTOThbl OKTABHBIX 10J10C, 11 BUOPOYCKOPEHHS BUOpOCKOpOCTH
m/c’ nb [ mic10? ] nB
8 1,4 123 2,8 115
16 1,4 123 14 109
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
Koppextuporanssie
W JKBUBAJIEHTHbIE 2,0 126 2,0 112
KOPPeKTHPOBaHHbIE 3HAYEHHA
| W VX YpPOBHHU
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Pabota B ycnoBusx BO3AeHCTBHA BUOpPAUMH C YPOBHAMH, NPEBBILIAIOUIKMH CaHH-
TapHble HOpMbI Oosiee yeM Ha 12 1b (B 4 pasa) no MHTErpajiHOH OUEHKE WK B Ka-
KOi1-THOO0 OKTaBHOI MoJoce, He AOMyCKaeTes.

IpenensHo KONYCTUMBIE BENMHYHHBI HOPMUPYEMBIX apaMeTpoB BUOpauumu pado-
HHUX MECT MpU MUTMTeNbHOCTH BUOpauuonHoro Bo3aeiictsus 480 mun (8 4) ansa sud-
pauMu Kateropuu | (TpaHCnopTHOH BUOpaLIMK) NpUBEaeHb! B Tad. 5.2.

Tabauua 5.2

[IpenensHO JOMyCTHUMbIE 3HaUEHHUs BHOpaLM pabounx MecT
KaTeropuu | (ykasaHsel TOJIEKO AAs BUOPOYCKOPEHUS)

CpenHe- [peaenbHo A0NYCTHMBIE 3HAYEHHA BUOPOVCKOPEHUS
reoMeTpH- Mm/c? 1b
HECKHE B 1/3 okTase B 1/1 okTase B 1/3 okTase B 1/1 okrase
HacTOTHI Z XY, Z X, Y, Z XY, | Z, | X7,
nonoc. ru 0 ofo 0 ofto 0 o0 0 ofo
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 0,32 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
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
KoppekTu-
pOBaHHbIE
H JKBUBA-
JIEHTHBIE — - 0,56 0,40 — — 115 112
KOPPEKTH-
pOBaHHbIE
3H3UYEHHA H
MX YPOBHH
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5.4. MipodunakTuka Bubponopaxenuii

K opzanuzayuonno-mexHuuecKuM Meponpusantuam 1o npoduiaktike subpo-
nopaXeHuit OTHOCATCA. 3aMeHa onepauuii, TpeOylolnX NPHMEHEHHS PYUHBIX Ma-
IUMH, aBTOMaTH3alueil MPOLEeCcCOB U X TUCTAHLUMOHHBIM YTIPABACHHEM; MAKCUMab-
HOe MpUMEHEHHE NPEeCCOBON U OJHOCTOPOHHEH KNENKH B3aMeH YIapHOii; yMeHblle-
HHE yNeabHOro Beca oOpyOHBIX paboT 3a cueT BHeapeHHA TOUHOTO JIUThA, ApobecT-
pyHHON YUCTKU NUTLA, rA30MIAMEHHON PE3KU U INEKTPOMCKPOBOM U INEKTPOXUMH-
ueckod 06paboTKH; MPHUMEHEHHE CaMOXOTHOro 0OOpYAOBAHUS C ABTOMAaTHUYECKHM
yIpaBrieHHeM B3aMeH pY4HOro OypeHHs; MeXaHW3allus NpoueccoB py4yHol GhopmMoBs-
KH;, QMCTAHIMOHHOE YMpaBiieHHe O€TOHOYKNMaOYMKOBR M Mp., a Takxke MJIaHOBO-
npenynpeaAUTeNbHbII PEMOHT U KOHTPOJIb 32 BUOPALIMOHHBIMH TTapaMeTpamH.

IThanoeo-npedynpedumensHeiit peMoHm U KOHmMpOab 33 BUOPAUMOHHBIMU Ta-
paMETpaMy 3aKjl04aeTCad B TOM, YTO PYYHBIE MAlIMHBI, HAXOASLIMECH B JKCIUTyaTa-
LMK, HE pexke YeM | pa3 B 6 Mec. JOJKHbl MPOBEPATHCS HA COOTBETCTBHE MX BUOpa-
LHHOHHBIX NapaMeTpoB NacroOpTHEIM JaHHLIM. Bce pe3ynbTaThl KOHTPONBHBIX H3Me-
peHuii BUOpaLny MauIMHbI, OTMETKM O PEMOHTE U MpOoQUIAKTHKE BHOCATCS B CIieLM-
aNbHBLA XypHAT ¥ WHAMBHAYalbHBIA NMacnopt MaulvHbl. PyuHbie MalliuHbI JOSKHBI
ObITb HHAMBHAYAIPHO 3aKPETUICHB! 32 PaboTAlOMMH, XPaHUTECS B CMIEUHANbHO OT-
BEJIEHHBIX MECTaxX, pery/iaipHO CMa3bIBaThCA.

K mexnuueckum meponpuamuam [3, 4] OTHOCHTCH CO3JaHHE HOBBIX KOHCTpPYK-
LM MHCTPYMEHTOB M MAIUHMH, BUOpaLMs KOTOPbIX He JOAHa BBIXOAMTH 3a npeebl
fe3omacHOi U 4esioBeKa, a YCWIHe, MPUKJIAIbIBaeMOe pyKaMu paboTtaiomero K
PY4YHOH MalllMHe, JO/UKHO ObITh B mpedenax 15..20 kr, co3paHue KJIeNaibHBIX, PY-
OMNBHBIX, OTOOHHBIX, OYPUITBHBIX M APYIUX KOHCTPYKLHH, B KOTOPBIX UCMONB3YIOTCS
paznuuHble MPUHLANEI BUOPO3AILUMTLI: U3MEHEHUE BHYTPEHHEro LUKIa paGoThl MO-
TIOTKOB, BIOOP palMOHATBHEIX NapaMeTPOR YAAPHOTO Y3713, TPHMEHEHHE Pa3TMuHbIX
neMnUpyoOIMX npucnocobieHuil.

Jing 3amuThl NeBOR pyKH OT BHOpaUMH RCTABHOIO WHCTPYMEHTA NMPUMEHSIOTCS
BUOporacsiie HacaJkM M3 rybuaTtoil pe3uHbI, MIacTMacchl B KOMOWHAIMU ¢ Npy-
YKHHHBIMM aMOpPTH3aTOPaMH, MOAOOHbBIE HAcalkW WCHONB3YIOTCS M A 3allMThbl OT
BUOpaUMK PyKOATOK [HNHGOBAIBHEIX MalllMH. YMeHbIleHUs BUOpauuu unudoBaib-
HBIX U JPYTHX WHCTPYMEHTOB BpalLATEIbHOrO AEHCTBUA MOXKHO AOOWTBCA TILATENb-
HOIt perysiapHoOii GanaHcHpoBKO# abpa3HBHBIX KPYroB M HacaJoK, peryJIAipHOii 3aMe-
HOH KpYrOB C HapyLIEHHbIMY NOBEPXHOCTAMH, CO3JAIOINMMH AHcOanaHc.

Jns yMmeHblieHus BHOpalM, nepemaBaeMoit Ha paboule MecTa, MPHMEHSIOTCA
CrieHHabHbIe aMOPTHU3UPYIOIHE CHAEHBS, JIOWAAKH C MTAaCCUBHOM MpPYKUHHOH H30-
nsAuMeil, pe3HHOBbIE, MOPONOHOBBIE H APYTrHe BUOpoOracsiite HaCTHIIBL.

Pacuer ¢pyHnaMeHTOB U BUOPOU3ONSALMOHHBIX CPeICTB HA CTAfMH MPOSKTHPOBA-
HHUSL SIBASE€TCSA KapAWHaJbHbIM CPEACTBOM CHI)KeHHUs oOtieit BuOpauyuu npH ycTaHoB-
K€ MOIIHBIX MalIMH ¥ arperaTos.

Tuzuenuueckue, JaevedHoO-npourakmuyeckue u HPABOBLIE MEPONPUAMUA.
B cooTBeTCTBHHM ¢ peKOMEHJAUMsIMHU K pa3paboTke MOJNOXKEHUS O pexHMe Tpyjaa pa-
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OOTHUKOB BUOpOOMNacHbIX Mpodeccuii obluee Bpems KOHTaKTa ¢ BUOPUPYIOILMMU
MalIMHaMH, BUOpaLNs KOTOPBIX COOTBETCTBYET CAHUTAPHON HOpME, Ha MPOTHREHHUH
CMeHbI He I0JDKHO NpeBblmaTh 2/3 1mutensHOCTH paboyero aHa. Onepaiunn 10KHbI
pacnipenensTbcs Mex/ay pabOTHHKAMH Tax, 4TOObl NPOJAOIKHTEILHOCTh HEMPEPbIB-
HOTO BO3MEHCTBUA BUOpaUMH, BKAKYas MHUKpoMay3bl, He npebliana 15-20 muH.
PekoMeHIyIOTCS TIPH ITOM ABa pErlaMeHTUPOBAHHBIX 1epepbiBa (/1% aKTHBHOTO OT-
AbIXa, NPOBEACHUS MPOU3BOACTBEHHON MMMHACTHKH MO CHELMANBHOMY KOMILIEKCY,
runponpoueayp): 20 mun (4epes 1-2 4 o1 Hadana cmedbl) U 30 MUK (uepes 2 4 nocne
obeaeHHOro nepepeiBa).

PexxuM Tpyaa n0/pkeH yCTaHaBNMBATBECA NMPH HOKa3aTelle npeBbillleHUs BUOpaLiu-
OHHOW Harpy3ku Ha onepartopa He menee 1 1b (B 1,12 paza), no ne Gonee 12 1b
(B 4 paza).

[pu nokasartene npepbilieHus 6osee 12 1b (B 4 pa3a) 3anpeiuaercs NPOBOANTH
paboThl M MPUMEHATH MALLIMHBI, FTeHEPHPYIOLINE TaKylo BUOpaLHIO.

K pabore ¢ BUOpHpYIOIMMHE MallnHaMHU H 0OOpyAOBaHMEM [OMYCKAKOTCS JHLA
He Monoxe 18 ner, mody4MBIIHME COOTBETCTBYIOULYIO KBaNM(MKALMIO M COaBLINE
TEXHHYECKMH MHUHHMyM TIO TpaBunaM Oe30MacHOCTH BbinonHeHus pabot. [lpu
npueMe Ha padoTy OHM JOMKHBI MPOXOAMTH NMPEeJBAPHTENBHBIH MEAMLMHCKHI Oc-
MOTp, a B npoLecce paboTel — NEPHOIHUYECKHE OCMOTpPbI He pexe | pasza B rox B co-
OTBETCTBHH C MPUKA30M MUHHCTPA 3PaBOOXPAHEHHS.

Pabora ¢ BuGpHpyomKM 000py10BaHHEM, KaK MTPaBHJIO, JOMHKHA NPOBOANTLCS B
OTanIMBaeMbiX NOMEUIEHUAX ¢ TEMIIEpAaTypol Bo3ayxa He Meree 16°C npu BRaxHoO-
cti 40...60% u ckopocTH ero aABuxkeHus He Gonee 0,3 m/c. TIpK HEBO3MOKHOCTH CO3-
naHus noaoGHBIX ycioBuii (paboTa Ha OTKPLITOM BO3iyxe, Noa3eMHble paboThl U T.
M.} 41s MepUoAHYecKoro o0orpeBa NOMKHBI ObITH INMPEAyCMOTPEHbI CrelHaIbHbIe
OTanIHBaeMble TIOMELIEHHA C TEMNEPATYpoi Bo3myxa He MeHee 22°C, OTHOCHUTENb-
Ho#t BaxkHOCTBIO 40...60% 1 CKOpOCTHIO IBUKEHHA Bo3ayxa 0,3 m/c.

Jns moBbllIeHHs 3aWIMTHBIX CBOMCTB opraHu3Ma, paboTocrnocoGHOCTH M TPYJIo-
BOIt aKTHBHOCTH ClIelyeT HCMOJb30BATh CEUMATBHBIE KOMITAEKCHl ((POU3BOACTBEH-
HOM MMMHACTHKH, BATAMUHONPOQUIAKTHKY (1Ba pa3a B roj KOMIuiexc BUTaMHHOB C,
B; HHKOTHHOBasA KHc0Ta), cneunuranue. LlenecoobpazHo mpoBeneHUe B CepelvHe
WK B KoHue paboyero aHA 5—10-MHHYTHBIX TMAPONPOLIELYP, COYETAOUIMX BAHHOY-
KU niput Temneparype Boasl 38°C ¥ caMoMaccax A BePXHUX KOHEHHOCTEH.

Cpedcmea unoueudyaibHoi 3auiumsl. B xauyecTBe MHAMBUAYaNbHBIX CPENCTB
3aMTHL OT BUOpalUMK NPUMEHSIOTCS raciiie BUOPaLMIO pyKaBULUbI U ClIELMabHAs
0o0yBb. B HacTosee BpeMa TpeOOBaHMs K 3alUMTHBIM pyKaBULIaM K 00yBH C MpHMe-
HEHUEM Yrpyro-aeMndupyoLUHux MaTepHaIOB BEPBbIE PEriaMeHTHPYIOTCS CIELH-
aneHbiMU [OCTamu. Crangaprusupytotes 3¢¢ekTUBHOCTL rauieHus BHOpauuu,
TOJILMHA YNPYTO-AeMN(HUPYIOEr0 MaTepHana, NperMMyliecTBeHHas o01acTe NpH-
MeHeHHs U apyrue TpeOOBaHHUS K 3alMTHBIM H3JeTHAM JITOrC THIIA.
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6. lHYM, HH®PPA3BYK U VJIbTPA3BYK
KAK HEBJIAT'OIIPUATHBIE
AKYCTHYECKHE ®AKTOPHI IIPOU3BOJACTBA

IMoa wymom kak rurueHH4ecKUM (PAKTOPOM MPUHATO MOJApa3yMeBaTh COBOKYI-
HOCTb CTIbHIMMbIX 3BYKOB, HEOMAroNpHATHO BO3AEHCTBYIONIMX Ha OPTraHHU3M YesloBe-
Ka, MEWAIOWHMX ero padote W OTABIXY. YbTpasByk H HHGPA3BYK — 3TO TaKKe COBO-
KYMHOCTb 3BYKOB, HO HE CIbILIMMbIX Y€JIOBEKOM, OIHAKO OKa3biBAOLIMX Hebiaro-
NPUATHOE IHEPreTHYECKOE BO3EICTBYE HA YesloBeKa.

ITo ¢u3nueckor CYUIHOCTH 3BYKM MpPEACTaBIA0T coOol BOMHOOOpa3HO pacnpo-
CTpaHslolMecs MeXaHH4yeckue kosedaTeNbHbie ABMKEHHMS YacTUL YNpPYro cpezbl
(razoBoil, >KHAKOH WK TBepHOH), UMEIOUIME, KaK MPaBUIO, OecrnopsioyHbIi, CIty-
yaiiHblii xapakrep. McTOYHMKOM 3ByKa MOXeT ObITh t0O0e Konednioleecs MaTepH-
allbHOE TeJ0, BBIBEICHHOE U3 YCTOMUYHBOrO COCTOSIHMA NOKOA BHELIHEH CHITON.

Kak U ans BcAKOro BOAHOOOPA3HOTrO KOJNEOATENbHOTO IBWKEHHH, OCHOBHBIMU
napaMeTpaMHi, XapakTepu3yIOLHMU 3BYK, SBIAIOTCA aMIMTyAa koJjedaHus (nepe-
MELLEHHS, 1aBIEHHUS, CKOPOCTH M APYTrUX NepeMeHHbIX MapaMeTpoB), CKOPOCTh pac-
NPOCTpaHEeHUsA H LJIHHA BOAHBL.

6.1. ®uszHyeckHe XapaKTePHCTHKH IyMa

HenocpencTBeHHO NpUMBIKAIOLINE K UCTOYHMKY KOeDaHMs uyacTHUB! ynpyrod
cpellbl BOBNEKalOTCA B KoseOaTesbHBIH MpoLecc W CMELIATCA, MPUXOAA B COCTOS-
HUE PHTMHMYHOIO CTYIIEHHS W pa3pexeHus. DTOT MPOUECC B CHITy YHPYrOCTH
CIIJIOILIHOM Cpe/ibl PacrpocTpaHAeTCs MOC/e 0BATENIbBHO Ha CMEXKHBIE YaCTHLL! B BU-
I€ BONHBI. AMIUIWTYJa KoneGaHus 3Byvauiero Teja nponopuUHoHaibHA aMIuTyRe
CMELLEHH YacTHL NPoBosLileil cpensl, T. €. 3ByKoBoro naeneHus. [locneanee npea-
cTaBiAeT coboil nepeMeHHOe NaBjieHHe, BO3HWKaoLIee JOMOMHUTENBHO K aTMochep-
HOMY, B TOH cpelle, Uepe3 KOTOPYI MPOXOIAT 3BYKOBbIE BOJNHEL OHO BBIpaxaeTcs
B Ila, T.€. B HbIOTOHAX HA KBaAPATHBLIA METp (H/M%). OT BeMUMHBI 3BYKOBOIO 1aBJIe-
HHA 3aBHCHT HHTEHCUBHOCTD 3BYKa (Lllyma).

36yK06aA 6071Ha XapakTepusyeTca nepuoaoM kosneGanus T, N3MepseMbIM B ce-
KyHaax. [lepuon xonebGanusa cBa3zaH OOpaTHBIM OTHOLUIEHMEM C 4YacToTo# f, T.e.
=1/

Yacmoma Konebanua f — 4uciio nonHeix koneGaHHH, COBEPIIEHHBIX B TeYeHHE
OJHOI cekyHabl. EanHUUa m3mepeHus dactoTel — repu (I'u) pasHa 1 konebanuio B
CeKYHAY.

JIns XxapakTepHCTHKH 3ByKa CYLLECTBEHHOE 3HaueHUE UMeeT KonebarenbHas cKo-
POCTh yacTHL, T. €. ONpeLeNIeHHe MIHOBEHHOTO 3Ha4€HHA CKOPOCTH KoJiebaTeNnbHOro
ABIXKEHHS CPenlbl IPH PacTIpocTpaHEHHH B HeH 3BYKOBOH BOJIHBI (ENHHHLA H3MeEpe-
HusA — M/c). PaccTosnne, Ha KOTOpoe B TeueHHe OHOH CEKYHABl MOXET pacnpocTpa-
HATbCA BOJIHOBOWM TpOLIECC, Ha3blBaeTCAd ckopocmbio 3éyka (c¢). B Bo3ayxe npu
Temrniepatype 20°C 1 HopmanbHOM aTmocthepHoM daBieHHMM OHA paBHa 334 M/c,
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11pH TOBBILIEHHH TeMHepaTyphl — yBelH4HWBaeTcs npuMepHo Ha 0,71 M/C Ha Kaxawblit
Ipamyc.

Paccroanne Mexdy ABYMS COCEAHMMM CTYLUISHHAMH WIH Pa3peXeHUAMH B 3BY-
KOBOM M10J1€ XapaKTepH3yeT ATHHY BOJIHbI A, KOTOpas H3MepAeTcsa B meTpax. Qiuna
BONHBI CBA3AHA ¢ HACTOTOM f M CKOPOCTHIO ¢ 3BYKA COOTHOIWEHUEM

A=clf (6.1)

PacnpocTpanenye 3ByKOBBIX BONH CONPOBOXIAAETCA NMEPEHOCOM KonedaTe bHON
3HEpruM B NpocTpancTee. Ee KonMyecTso, Npoxoasiiee Yepes niowans | M°, pacrno-
NOKEHHYIO TIEPHEHAMKYNIPHO HaNpaBieHnio PacnpoCTPaHeHHs 3BYKOBOW BOIHBI,
00yCIOBIMBAaET MHTEHCHBHOCTb MM cuiy 3ByKa /. EaMHMIA M3MepeHHs — BaTT Ha
KBaJIpaTHbIil MeTp (Bt/™?).

YacToTHBIN cOCTaB [yMa XapakTepH3yeT €ro CHeKTp, T. €. COBOKYITHOCTb BXO-
JALMX B Hero YacToT. [1o cnexTpy ycTaHaBNMBaeTCs CTENEHb pachupesieNienus 3ByKo-
BOH 3Hepruu aaHHoro wyma. Ecnu B cocrase myMa npeo0na/latoT 3BykH € 4acTOTOM
konebanus 1o 400 I'u, TO WyM OTHOCAT K HHU3KOYACTOTHOMY, MpH NpeobrmagaHuu
3BYKOB € yactoroil B awarasoue 400...1000 ' — k cpexHe4acTOTHOMY, CBbILIE
1000 'y — K BBICOKOYAaCTOTHOMY .

[To BenuuKMHE MHTEPBAIOB MEXTY COCTABNAKOILMMH 3BYKaMM IIyMa pa3iHyualoT
AUCKPETHBIA (JIMHEAYaThIi) U CIUIOIIHOW myMbl. B mepBoM ciyyae oTaencHele co-
CTaBIAOLIME 3BYKH, BXOJALIME B CIEKTP LIyMa, pazJeeHbl 3HAUMTEILHBIMU HHTED-
BANaMH, BO BTOPOM — CACAYIOT APYT 3a APYroM HENpepbIBHO ¢ 6ECKOHEUHO MATbIMU
uHTepBanamMud. CMeWaHHBIH WYM XapakTepusyeTcs OTAENbHbIMU [MUKOBBIMU JUC-
KPETHBIMH COCTaB/ISIOWMMH Ha (hOHE CHNOIHOrO CMeKTpa.

Mo opuunansHol knaccudpukauuy wymos, npunstoi 8 PO (TOCT 12.1.003-83.
Iym. Obwne TpeboBanns 06e30NacHOCTH), LyMbl CleJyeT MOApa3neniaTs Mo Xapax-
Tepy CTIeKTPa Ha INMPOKONO0J0CHBbIE, C HEMPEPHIBHBIM CTIEKTPOM LiMpHuHoi Oonee
O/IHOM OKTaBbl, U TOHA/IbHBIE, B CIIEKTPE KOTOPLIX MMEIOTCS C/IBILIMMbIE JAUCKPET-
Hble TOHA.

[lo BpeMeHHBIM XapaKTEPHCTHKaM LIyMbl CleyeT MoApa3fesaTh Ha 1MOCTOSH-
Hble, YPOBEHb 3BYKa KOTOPHIX 3a 8-uacoBoit pabouuit AeHb M3MEHASTCS BO BPEMEHH
He3HaYWTeNbHO, H HenocTossHHBIe. [focnenHue, B CBOKO ouepelpb, CliefyeT nojapas-
HENATh Ha Ko1eb1ioujuecss BO BPEMEHH, YPOBEHb 3BYKA KOTOPLIX HEMPepHBHO H3Me-
HAETCA BO BPEMEHH; Mpeppleuchivie, ypoBeHb 3ByKa KOTOPBIX PE3KO MajfaeT A0 YpPOB-
HA (OHOBOTO IIyMa, NpHYeM ANWTENBHOCTh HHTEPBAJIOB, B TeHUeHWE KOTOPBIX Ypo-
BEHb OCTAETCs NMOCTOAHHBIM M TPEBBILAIOIINM YPOBEHb (POHOBOTO HIyMa, COCTABIS-
eT 1 ¢ u Gonee; umny1bCHble, COCTOSALINE U3 OJHOTO T HECKOJIbKHX 3BYKOBBIX CHI-
HaJoB, Kax/blii U3 HUX JUTHTEBHOCTEIO MeHee | c.

PacripocTpaHeHHe 3BYKOBBIX BOJH COMPOBOXKIAETCS MOABIECHHEM Psijla aKyCcTHYE-
ckuX (PEHOMEHOB, MMEIOUIMX BaXKHOE 3HAUCHHE /I XapaKTEPUCTHKH IUYMOBOTO
takTopa, ero rHrHeHU4ECKoit OUEHKH H BbIOOpa Mep 3aLUNTHI.
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[1p1 0aHOBpeMEHHOM pacrpoCcTpaHEHHH B BO3AYLIHOMN Cpe/ie HECKOIbKHX 3BYKO-
BbIX BOJTH OJIMHAKOBOW HACTOTH! OHWU MOTYT APUXOAMTE B TOUKY NPOCTPAHCTBA OAHO-
BPEMEHHO B OJIHOH (pase, MOBbILAA PEIYNLTUPYIOUIYIO aMILIUTYRy Konebanuii, T. e.
rpOMKOCTb 3ByKa. IpH COBHAAEHHH MTPOTHBOMONOXKHLIX (a3 rPOMKOCTL 3BYKA CHU-
#aetca. SBlienue HANOKeHUs BOJIH Ha3biBaeTcs uHTepdepentiuei.

3BYKOBas BOJHA, OTpaXKeHHas OT IPENATCTBHA Ha MYTH ee pacnpoCTpaHeHHs, B
Clly4ae, Korja pa3Mepsl NpensTCTBHS MEHbLUE AJIMHBI BOJHBI, OTOaeT ero, a npy Ha-
JUYHU lieneil B nperpaje npoHukaeT yepes Hux. [Ipouecc ornbaHus 38yKoBoOii BOJI-
HOW MPENSTCTBHH KOHEUHbIX pa3MepoB HasbiBacTcs Audpakuueil. BosHukiie BHYT-
p¥i 3aMKHYTBIX NOMEIIEHNH 3BYKOBBIE BOAHDI, PACIIPOCTPaHANCh OT MCTOUYHHMKA, MHO-
rOKpaTHO OTpaKaloTCs OT NEPEKPLITHH, CO3AaBas yCI0BUS JUISl NOABIEHHS I'YJIKOCTH
noMellieus. [Ipouecc Ha3biBaeTCs peBepOepaLrei.

Ecnu BHewHsAs cuia, BbI3BaB KonedaHUs CUCTEMBbI, NpeKpallaeT Ha Hee IeHCTBO-
BATH, 3TA CUcTeMa Ha4yMHaeT koneGaTbcs CO CTPOro onpeaeneHHOH cobcTBeHHOM
“acTOTOM KoneOaHus, 3aBUCALICH OT YNPYrMX W WHEPLMOHHBIX cuil. B ToM cayuae,
KOr/a Yactorta KonebaHUi BHELUHeH Cpelbl COBNAanaeT ¢ cobCTBEHHbIMU KonebaHuA-
MM CUCTEMBI, aMIUIMTY/la PE3KO BO3PACTacT. ITO ABJECHHE HA3bIBAETCH PE30HAHCOM.

3BYKONpPOBOISAIUAA MEXAHHYECKas CHCTEMA PELENTOPHOro OTHENa CIYXOBOFO
aHanM3aTopa cnocodOHa pearnpoBath ¥ NiepeaBaTh 3BYKOBOCTIPHHMMAIOLIEH 4acThbio
pellenTopa MexaHMueckhe kojedaHus Cpelibl, KOTOpPBIE COBEPLIAOTCA € HacTOTOl OT
20 g0 20 000 koneGaunit B cexyHay (puc. 6.1) ¢ BenUuMHON 3BYKOBOW SHEPTHH OT
107 10 10* Br/M® wm ot 210~ 10 2-10° H/M® (nackaneit).
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Puc. 6.1. [opory CABMMMOCTH 3BYKOB PA3NMYHON YacTOTH U HHTEHCUBHOCTH
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MuHuManbHas BesiuMHa 3BYKOBOHM 3Hepruu. crnocodHas TpaHChOPMHUPOBATLCS B
HEPBHbII npouecc, T. €. BOCIPHHUMAaeMas yXOM YelOBEeKa KaK 3BYK, HasbiBaeTcs
CIYXOBbIM TMOPOroM (IIOPOFOM CIBLILIKMOCTH) M cocTaBaser 1077 Br/m”. 3Bykosoe
JIaBJIeHUE, COOTBETCTBYIOLLEE ITOH BEJIHYMHE, PABHO 2-107” H/m® (ITa). Beicunit
npezen, TPy KOTOPOM BOCIPUHHMAEMBlit 3BYK BBI3bIBaeT yke GoneBoe OLIyllUeHHe,
COOTBETCTBYET CHJIE 3BYKa 10° Bt/M” (3BykoBoe nasnenne 20 H/mY).

CrnocoOHOCTh CIyXOBOrO aHAM3aTOpa PerucTpUpOBaTh OTPOMHBIN AMana3oH Be-
JIHYUH 3BYKOBbBIX JaBMEHHH OOBACHAETCA TEM, YTO PA3TMYAETCA HE Pa3HOCTD, @ KpaT-
HOCTb W3MEHEHHA aOCOMOTHBIX BENUYMH (CTYNEHYaTOCTh BOCIIPUATHA). Y CTaHOBIE-
HO, 9TO Ka)k/1as MoClefyoIas CTyNeHb BOCNPHATHS OTIMYaeTCs OT Npeaplayllel Ha
12,4%. Tlo3ToMy Ans XapakKTEpPUCTUKH aKyCTH4ecKoro (eHOMeHa MpuHATa CHeUH-
aNbHasd W3MEPHTENIBHA CHUCTeMa HHTEHCHBHOCTH M JHEpPruy Lyma, yYHThblBarouias
NPUOJNIMKEHHYIO JIOrapuPMHUUECKYIO 3aBMCUMOCTb MEXAY paslpaXeHHWeM M CIyXo-
BBIM BOCMPHATHEM, @ HMEHHO LLKaJla JIOTapuMHUUECKUX eIMHHIL KaK Hauboisee 00b-
€KTHBHas M COOTBETCTBYIONIAA (HU3HONOTHYeCKOH CyHOCTH BocnpuiaTud. [lo 3toit
HIKaJle Kakaas Mocneayrolias cTyNeHb 3BYKOBOM 3HepruM Ooublue mnpeabinyiiei B
10 pa3. Hanpumep, ecnu MHTEHCHBHOCTD 3Byka Oosiblie Apyroro B 10, 100, 1000 pas,
TO MO JlorapuMUUECcKOil LiIKaNle OHAa COOTBETCTRBYET YBEJIMUEHHIO Ha 1, 2, 3 eMHMLBI
(1gl0 = 1, 1g100 = 2 u 1. 0.). Jlorapupmuyeckas eAMHULA, OTpaXarolas AECATH-
KpaTHYIO CTereHb yBeNMUYEHHst HHTEHCHBHOCTH 3BYKa Hajl YPOBHEM JAPYroro, Hasbl-
Baetcs B akycTuke 6enom (b). [IpenmyuiectBom noraprudmudeckoit LIkans! U3Mepe-
HUH ABJAETCSA TAKKE U YIOOCTBO [TOJIb30BAHHUA €10, TaK KaK MCITOJIb30BaHHeE B MMPaK-
THKE U3MEPEHHUs IIyMa OTPOMHOrO AMana3oHa 3ByKOBOH 3HEPrMU B aOCONIOTHBIX Be-
JIMYHHAX TPOMO3IKO U HeynoOHO. JlorapudMudeckye eqUHHLBI TO3BONAIOT OLEHUTD
HMHTEHCHBHOCTb 3ByKa He abCOJIOTHON BENMYHHOM 3BYKOBOrO JaBNEHMA, a8 €€ ypOB-
HEM, T. €. OTHOLIEHHEM (PaKTHYECKH CO3/1aBacMOro JaBJeHHs K [aBIEHMIO, TIPHUHS-
TOMY 32 €IMHHLly CPaBHEHHA.

Tako#t eauHMILIEH MPUHATO CYMTATh MUHHMAIBHOE JaBlE€HHE, KOTOPOE 4YENOBEK
BOCTIPMHMMAeT Kak 3Byk Ha 4acTote 1000 I'it, a mmenno 2-10° H/m’. Bech ananasoH
3HEPTHH, BOCIIPUHHMAEMON CITyXOM KaK 3BYK, YKJaAbIBAcTCS HPH ITHX YCJIOBHUSAX B
13...14 B. JIna ynobcTea nons3yloTes He Gesnom, a equnuueH, B 10 pa3 MeHbLIeH, —
aeunbenom (ab), koTopas COOTBETCTBYET NPUMEPHO MUHHMAIIBHOMY NMPUPOCTY CHUIIBI
3BYKa, paznuvyaemMoro yxoM. Takum obpasom, 6en u geuden — 310 yCIOBHBIE €IHHHU-
Libl, KOTOpbIE MOKA3bIBAIOT, HACKOJBLKO NaHHbIHA 3BYK / B orapudmudeckoM macmra-
6e OonpIue yCNOBHOrO nopora ciasluMocTy fp. U3Mepsaemslie Takum obpazom Besu-
YWHBI HA3bIBAIOTCA YPOBHAMH L HHTEHCHBHOCTH LUYMa MIH YPOBHSMH 3BYKOBOIO
JlaBIEeHHS.

Hecatunplil norapudm OTHOLLEHHUs ABYX MHTEHCHBHOCTEH 3ByKa / U o Ha3bIBa-
€TcA ypOBHEM HHTEHCHBHOCTH!

Ly =\glViy,b wmm L; =10 -ig VI, nb. (6.2)
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B HacTosiiee BpeMs oOIIENPUHATO XapaKTepH30BaTb WHTEHCUBHOCTb 3BYKa
(L1yMa) B YPOBHAX 3BYKOBOI'O JaBJieHHA, onpenesseMbiX Mo popmyne

L =20-1gP/P,, (6.3)

rae P — onpenensieMast BeNndunHa 3BYKOBOro AasneHus, I1a; P, — noporosas Benuuu-
Ha 3BYKOBOrO napnenns (2-107, ITa).

Mexay ypoBHEeM MHTEHCHBHOCTH WIyMa L; u YpOBHEM 3BYKOBOIC AaBNeHUA L
CYLIECTBYET COOTHOILIEHHE

L; = L+10- lg(poco/pc), (6.4)

rae Py, Co — MAOTHOCTb Cpelbl U CKOPOCTb 3BYKa NPH HOPMAIbHBIX aTMOC(EepHBIX
YCNOBUAX; 0, ¢ — H3MEPEHHBIE MITOTHOCTh CPe/ibl U CKOPOCTh 3BYKa.

Ipu HopMabHBEIX aTMOChepHbIX YCTOBHAX Ly = L.

OueHka wymMa rno ypoBHIO ero 3ByKOBOro aBieHus B Ab Haa MoporoBsiM ypoB-
HeM CIpPaBeanyBa fuiLb VIl OPUMHSTOrO CTaHzapTHoro Tona ¢ yactotod 1000 Tu.
Jlns TOHOB APYrHX 4acTOT OLIYIIEHHE CTENEHH MPOMKOCTH IyMa U MOPOT CIbILIK-
MOCTH HE COBIMAJAlOT MPH OAMHAKOBOM MPHPOCTE 3BYKOBOH 3HEPruH CO CTaHIapT-
HBEIM TOHOM, CMEUIAsCh MUO0 B CTOPOHY NMOBBLILICHUS (TIOPOrM HU3KUX HACTOT), MO0
HEKOTOPOTO CHIKEHHA (MOPOrH BBICOKHMX 4acToT). DTO 3aBMCHUT OT Pa3lu4YHON yyB-
CTBUTENBHOCTH CIyXOBOTO amnmnapara K pa3InuHbIM akyCTHYECKHM 4acToTaM.

OuwyuieHne rpoMKOCTH HE COBMNANAET TAKXKe ¢ pa3fpaxaromum neficTBueM iy-
ma. Ha BBICOKMX 4acToTax OlllylleHHe HempusATHOCTH 3Byka Ha 20...30 exn. mpessi-
IAeT OLLyLUEHHE TPOMKOCTH.

6.2. I'nruennYecKasi XapaKTepHCTHKA ITyMa

B Hactosiiiee BpemA MIyM CTaHOBUTCA OJHUM M3 Haubonee pacnpoCTPaHEHHLIX
COUHANbHO-rUrMeHNYecKUX (aKTOpOB BHEWIHEH, B MEPBYO ouepelb, MPOU3BOACT-
BEHHOH cpelsl B CBA3W C MHTEHCH(PUKaUWeHd W MexaHU3alMeH TeXHOMOTHYECKHX
MPOLIECCOB, Pa3BUTHEM AU3ENECTPOEHHA, PEaKTUBHOH aBUaUMWH, TpaHcnopTa. Beene-
HHE HOBbIX BBICOKONPOM3BOAMTENLHBIX BUAOB 000pYyLOBAHUA C NTOCTOAHHBIM YBEH-
YeHHEM CKOpOCTeH OBMXKEHMs MallMH M MEXaHW3MOB, LIMPOKOE MMPUMEHEHHE IMHEB-
MaTH4Y€CKOro MHCTPYMEHTA pa3iMyHOro Ha3Ha4yeHHWs, pacllUpeHHe CTaHOYHOro nap-
Ka CO3Aal0T NPeanoOChUIKU A8 BO3HUKHOBERUA HOBBIX UCTOYHHUKOB WHTEHCUBHOIO
IIyMa U YCUJIEHHS! MHTEHCUBHOCTH €T0 NPH MHTEHCU(HUKALMHU CYLLECTBYIOILHX paHee
TEXHOJIOrMYECKHX MPOLIECCOB.

BosneiicTBue wyMa Ha opraHu3M MOXET NpOsABIATHECA KaK B BUAE crieunguye-
CKOro mopaxeHus opraHa cliyxa, TaKk U HapyuleHHI cO CTOPOHbI MHOTMX OpPraHOB W
CHCTEM.
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K HacTosiiieMy BpeMeHH HAKOMUIEHBI 10CTaTOYHO YOeAUTeNbHbIE NaHHbiE, MO3BO-
NAI0NE CYAMTh O XapaKTepe ¥ 0COBEHHOCTAX BIHAHUA UIMOBOTO (hakTopa Ha cly-
xoByto pyHkuuio. TeueHne GyHKUMOHANBHBIX U3MEHEHHH MOXET UMEThb padjinuHble
cTaanu. KpaTtkoBpeMeHHOE NMOHHKEHHE OCTPOTHI ClyXa MOJ BO3jAeHCTBHEM LiyMma ¢
ObICTPBIM BOCCTaHOBAeHHEM QYHKLMH MOCNe NpekpalleHus neiicTBusa ¢akropa pac-
CMaTpHBaeTCA Kak TIPOsBIEHHE ANanTaUMOHHON 3alMTHO-NPUCTIOCOOMTENBHON pe-
aKUMU CITYXOBOro opraHa. Ajantalunei K WyMy NPHUHATO CYUTATh Clly4an BpEeMEHHO-
o NOHMKEHHUSA cayxa He 6onee uem Ha 10...15 ab ¢ BoccTaHOBNEHHEM €ro B TEUEHHE
3 MHH moclie npeKpateHus aedcTBU wymMa. JiutensHoe BO3AeHCTBHE WHTEHCHBHO-
TO LIyMa MOET MPUBOAMTEL K Nepepa3/ipaXkeHH o KJICTOK 3BYKOBOTO aHaIM3aTopa
€10 YTOMJICHHIO, @ 3aTeM H K CTONKOMY CHWKEHHIO OCTPOTHI CyXa.

CreneHb npodeccoHabHON TYTOYXOCTH 3aBHCHT OT MPOU3BOJICTBEHHOIO CTaXa
paboThl B yCIOBHAX LIyMa, XapaKTepa LIyMa, [UIMTENbHOCTH BO3JEHCTBHUA €ro B Te-
YeHue paboyero AHs, OT MHTEHCHBHOCTH M CMEKTPa. Y CTAHOBNEHO, YTO YTOMISIOLLEE
H noBpexAarollee AeiicTBUE LIyMa NMPONOPUMOHANBHO €ro BeicoTe (yactorte). Han-
Oonee BoIpaXKeHHblE M paHHHE W3MeHeHHs Habmopatotcs Ha vacrore 4000 ' u
Onu3koit Kk Heil 06NacTH, BNOCISACTBHH MOBbILIEHHE TOPOroOB CIBIHMOCTH Pacnpo-
CTpaHseTcs M Ha fonee INPOKHI CHEKTP.

[TokazaHo, 4TO WMITYNBCHBIA WYM (IIPH IKBUBAINECHTHOH MOLIHOCTH) JIEHCTBYET
Gornee HEONAroNPUATHO, YeM HenpepbiBHBIN. OcoGeHHOCTH €ro BO3AeiCTBHs Cylle-
CTBEHHO 3aBHMCAT OT IPEBBLILIEHHA YPOBHA MMMOYJbCa Hal CpeIHEKBaIpaTHYHBIM
YPOBHEM, OHpEENAIOWMM [LyMOBOH doH Ha paboueM mecre.

B pa3BuTHM NpodeccHoHabHOH TyroyXOoCTH UMEIOT 3HaueHHe CyMMapHoe Bpemst
BO3/IEHCTBMSA LIyMa B TedeHue pabouero AHs M Haluuue rays, a Taioke oOumi crax
pabotel. HauaneHele cTamvu mpoeccHOHaNBHOTO MopakeHHs Ciiyxa Habmonawotces
y pabounx co cTaxeM S5 JeT, BHpaXeHHbIE (TOPAXKEHHE ClTyxa Ha BCE YacTOThl, Ha-
pylleHUe BOCTIPUATHSA LISNIOTHON U pasroBOPHOM peuH) — cBbille 10 ser.

[loMuMo neHcCTBMSA LiyMa Ha OpraH Ciiyxa, YCTaHOBJICHO €ro MOBpeXAatoLiee
BIMAHHE HA MHOIME OpraHbl M CHCTEMBl OpraHv3Ma, B MEPBYIO ouepelb Ha LeH-
TPaTBHYIO HEPBHYIO cHcTeMy, GyHKUHOHANbHbBIE H3MEHEHHA B KOTOPOH MPOMCXOOAT
paHbllle, YeM OUAarHOCTHUPYETCs HapyLIEHHEe ClyXOBOH YyBCTBHTENBHOCTH. [IpH yM-
CTBEHHOM JeATesIbHOCTH Ha (hOHE IIyMa MPOMCXOOHT CHIXEHHe Temna paboThl, ee
KauecTBa ¥ IIPOM3BOAHTENBHOCTH.

Y nuu, noaBeprarolMxcs OeACTBHIO yMa, OTMEYAroTC] M3MEHEHHS CEeKpeTop-
HOI ¥ MOTOPHOM GYHKUMH »KenyJ0YHO-KUIIEYHOrO TPaKTa, COBMIM B OOMEHHBIX
npoueccax (HapyiueHHA OCHOBHOIO, BHTAMMHHOIO, YIIeBOJHOr0, OENKOBOTrO, XKHPO-
BOro, COJIEBOr0 OOMEHOB).

Jlna pabouux WyMOBBIX mpodeccHii XapakTepHO HapyllieHHe QyHKLHOHATLHOTO
COCTOAHHA CEpAEYHO-COCYAUCTON CHCTEMBI (THMEPTEH3UBHOE, pPEXe TMIIOTOHUYE-
CKoe COCTOSHHE, NOBBILIEHHE TOHYCa NEPHPEPUUECKHX COCYI0B, H3MeHeHus Ha DKI
unp.).
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Hanuune cuMnToMOKoMIUIEKCa, KOTOPBIH 3aKMlO4aeTcs B coyeTaHuM npodec-
CHOHA/ILHOH TYroyxocTH (HEBPUT CJIyXOBOTO HepBa) ¢ (YHKUHMOHANLHBIMM pac-
CTPOHCTBAMH LEHTPanbHOW HEPBHOH, BET€TAaTHBHOW, CEPAEYHO-COCYAUCTON U npy-
rMX CHCTeM Y NUL, padoTaolMX B YCIOBHAX LIyMa, 4aeT BECKHE OCHOBaHMA pac-
CMaTpHBaTh 3TH HapyLIEHHSA B COCTOHHM 310pOBbA  Kak npodeccronansHoe 3ab0-
JieBaHMEe OpraHM3Ma B LI€NIOM M BKJIKOYHTB B CMUCOK NPO(ecCHOHANbHBIX 3adonesa-
HUIT 3Ty HO30MI0rNUecKyo GopMy — HIYMOBYIO §0OMe3Hb.

[TpodeccHonanbhblii HEBPHUT CilyXxoBOro Hepea (irymoBas Oofie3Hb) MOXeET
BCTpeyaThes Halile y pabounx pasfiuuHbIX OTpaciei MallMHOCTPOEHUA (B TOM YHcre
CYJ0- U CaMONIETOCTPOEHHUA ), TEKCTUIBHON MPOMBILIIEHHOCTH, TOPHOH, METAJTYpru-
4eCKHX OTpaciiei npoMeliieHHOCTH U Ap. Ciiyuau 3abo/ieBaHusA BCTPEHAKOTCS y JHLL,
paboTalolMX Ha TKAUKUX CTaHKaX (TKaYuXu), ¢ pyOHIbHBIMH, KNenalbHEIMHA MOJIOT-
KaMH (0OpyOLUMKH, KNeNalbMKH), 0OCTYKHUBAIOIMX MPECCO-IUTaAMMOBOYHOE 000-
pynoBaHue (Ky3HeuUbl), y HCOBITATENEH-MOTOPUCTOB U APYTUX NPO(ecCHOHANLHBIX .
rpyni, ANHATENLHO MOABEPralolIMXcsd MHTEHCHMBHOMY wyMy. BepoaTHocTs nospex-
JEeHUA Cllyxa B 3aBUCHMOCTH OT CTaKa paboTbl U MpeBblIEHUs HOPMATHBHOTO 3Ha-
YeHHA AN MOCTOSHHBIX pabouMx MecT npuBesaena Ha rpaguke (puc. 6.2). Ilo nau-
HbIM 'ockomcaHannaHamsopa Poceun, B ctpyxType npodzabonesaHuit koxaeapHole
HeBpHUTHI cocTapmanu: B 1994 u 1995 rr. — no 13,9%; B 1996 r. — 14,8%, B 1997 1. —
16,4% B 1998 r— 15,9%.
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Puc. 6.2. BeposTHocTb moBpexaeHus cnyxa: 1 — crax paboTei 1 rog;
2 — ctax paboTel 5 netr; 3 — crax pabotel 10 net; 4 — cTax paboTsl
15 ner; 5 — crax pabotsl 25 ner
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6.3. 'urneHnuyeckoe HOpMHUpOBaHHe WIYMA

HopmupoBanue uryma Begetcs B cootsetctBun ¢ ['OCT 12.1.003-83 [5], B koTO-
pOM oripe/ienieHbl OCHOBHbBIE XaPaKTEPHCTHKN NPOW3BOACTBEHHBIX IyMOB M COOTBET-
CTBYIOILME UM HOPMBI (IyMa Ha padounx Mectax. HopMbl COOTBETCTBYIOT PEKOMEH-
JaunsM TexHUHeckoro KOMMTETa aKyCTHKH NpH MekayHapoaHON opraHM3allK 1o
CTaHapTH3aUMH U YCTAHABJIUBAIOT JOMYCTUMbIE YPOBHH 3BYKOBOIO AABJIEHHA B OK-
TaBHBIX NMONOCAX “acToT, YPOBHH 3BYKa W IKBUBIEHTHbIC YPOBHH 3BYKa B 1BA Ha
pabouux mectax. Hopmbl npeaycmatpusatot anddepeHUHPOBaHHBIA NOAX0A B COOT-
BETCTBMH C XapaKTEPOM TPOM3BOACTBEHHON NEATENBHOCTH B YCNIOBMAX LIyMa, T. €.
HOPMHpPYEMblE YPOBHH 3BYKOBOTO JAABJEHHA UMEIOT pazidyHble NpedesbHble Crek-
TPbl ANA PA3HBIX MPOdeCCHOHANBHEIX TPYNN ¥ MOMEIIeHIH, rae ocymecTBaseTca
pasnuyHas 1o xapakTepy padoTa (YMCTBEHHbIH Tpyld, HEPBHO-3MOLMOHANbHOE Ha-
TIPsKEHME, IPEMMYILIECTBEHHO (u3Kuecknii Tpya ¥ T. 1.). B HopMax yuuTbiBaloTCH
XapakTep AeHCTBYIOLIEro wyma (TOHATBHBIN, HMITY/IbCHbIH, TOCTOSIHHBINA) H BpeMs
BO3AEHCTBMA LYMOBOro (hakTopa NMpH pacueTe SKBUBANCHTHBIX €ro YPOBHEi A He-
MOCTOSHHBIX IWyMOB. Kpome cTaHaapra, AefiCTBYIOT Takoke CaHUTapHble HOpMBI [6].
B 3THX NOKYMEHTaX XapaKTepHCTHKOH MOCTOSHHOTO lyMa Ha pabouuXx MecTax AB-
JIAOTCS YPOBHM 3BYKOBOFO laBieHHs B Ab B OKTaBHBIX Mojiocax Co CpeaHereoMer-
pudeckumu HactoTamm: 31,55 63; 125; 250; 500; 1000; 2000; 4000; 8000 I'u, onpe-
JaefageMbIMu o gopmysie 6.3.

Jins OpHEHTHPOBOYHON OLEHKM (HampuMep, NpU NPOBEPKe OpraHamMu Hag3opa,
BbISIBIEHWH HEOOXOAMMOCTH NTPMMEHEHUs Mep N0 LyMOTNYIIEHHIO W JIp.) AOIyCKa-
€TCs 32 XapaKTepUCTHKY TIOCTOSHHOTO LHMPOKONONOCHOTO LilyMa Ha pabouem Mmecte
NPUHUMATL YpOBeHb 3ByKa B NBA, M3MepeHHbBIi Ha BPEeMEHHON XapaKTepHCTHKE
«MEINEHHO» LiyMOMepa, onpeaensembiii no popmyne

Ly=20-1gP /Py, (6.5)

rae P4 — cpeHeKBaapaTH4HAas BEJWYHHA 3BYKOBOTrO JABIEHHA C YYETOM KOPpEKUHMH
M0 KpHBOH YyBCTBUTENLHOCTH «A» IyMoMepa, [la.

XapakTepuCTHKON HEMOCTOAHHOTO WiyMa Ha pabovyHX MecTax ABJIMIOTCS IKBUBA-
JIEHTHEINA (1O dHeprun) ypoBenb 3ByKa B AbA u no CH 2.2.4/2.1.8-562-96 makcu-
MaJibHble YPOBHH 3BYKa L qyaxe> ABA

OneHka HEMOCTOSAHHOTO LIyMa Ha COOTBETCTBHE [OMYCTUMbBIM YPOBHAM JOJKHA
MPOBOAMTLCA OJHOBPEMEHHO MO 3KBHBAIEHTHOMY M MaKCHMATBHOMY YPOBHAM 3BY-
ka. [IperbiiicHre ONHOrO U3 NOKazaTenell JOLKHO paccMaTpPUBAThCA KAK HECOOTBET-
CTBUE CAHHTapHBIM HOPMaM.

OcHOBHbIC HOPMUPORAHHEIE NTAPAMETPhI AN WHPOKONONOCHOTO yMa MpuBeie-
Hbl B Tabu. 6.3. (UsBneuerus u3z FOCT 12.1.003-83).
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Tabnuua 6.3

HopMupoBaHibie mapamMeTpsl s IIMPOKONOAOCHOTO LiyMa

B [IOMEILEHUAX [HpPeK-
LHH, MPOEKTHO-
KOHCTPYKTOPCKHX
610p0, pacueTUYUKOB,
IpOrpaMMHCTOB BbIMHC~
TIWTENbHBIX MALIVH,

B nabopaTopusax Ans
TEOpeTHUECKHX paboT
M 00pabOTKH 1aHHBIX,
npueMa 60JbHbIX

B 3/1paBIYHKTaX

VYpoBHH 3BYKOBOTO naBienus, Ab, YposHu
Bux B OKTaBHbIX M0J10CaX 3ByKa
. €O Cpe/iHereOMeTpUYECKMMH HacToTamu, [ | 3KBHBa-
TPYAOBOH
JIEHTHblE
JNEATENLHOCTH,
paboune mecta | 31,5/63 125 [250 | 5001000 {2000 | 4000|8000 ﬁ‘;‘;i’;”
abA
[MpeanpuATHs, yupexxIeHHs H OpraHu3aluu
TBopueckas nesaTesib-
HOCTb, pyKOBOAAILAs
paboTa ¢ NoBbILIEHHBI-
MH TpeOOBaHHAMH,
Hay4Has AesTeNbHOCTD,
KOHCTPYMpOBaHHe
1 POEKTHPOBAHHE,
nporpaMMHpoOBaHHe,
npenoaaBaHue U odyue-
HHe, BpaueGHas ges-
TENBHOCTS,
pabo4ue Mecra: 86 171161 | 5449 45 | 42 | 40 | 38 50

B caHuTapHbIX HOpMax MpeenbHO JOMYCTHMBbIE YPOBHH 3BYKA U 3KBUBAJIEHTHbBIE
YPOBHH 3ByKa Ha pabOuMX MecTax MPHBE/EHb] C YUETOM HANPSHKEHHOCTH U TAXKECTH
TPYIOBO#t HesATeNBHOCTH U MpeACTaBNeHb B Tadn. 6.4.

KonuuecTReHHYIO OLEHKY THXKECTH M Hanps KeHHOCTH TPYIOBOro mpouecca pe-
KOMEeHAyeTCs MPOBOAUTHL B COOTBETCTBUH ¢ pykoBoacTBoM P 2.2.755-99 «I'uruenu-
YecKHe KPUTepUH OLICHKM M KnaccudyKauus YCIoBud TPyAa MO Mokas3arensaM Bpea-
HOCTH M ONAacHOCTH (PaKTOPOB NMPOM3BOACTBEHHOM Cpejibl, TAKECTH ¥ HanpsKeHHo-

CTH TPyZOBOIO MpoLeccay.
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Tabnuua 6.4

IlpenensHo aOMyCTHMBIC YPOBHM 3BYKA U 3KBUBANEHTHbLIC YPOBHH 3BYKa
Ha pabovnx MecTax Als TpyJOBOH ICATENbHOCTH PA3HbIX KATErOPUH TAXECTH
" Hanpaxennocty & nbA

Kareropnsa tskecty TpyA0OBOT0 npouecca
Kateropns P! Py d
CpeHAs . o .
Hanps>KeHHOCTH | lerkas - busmue TSXKENbIt | THXKENbill | TAXKEbIN
TPYAOBOroO IUYecKas cKas Ha YL ™YL YL
npouecca Harpyska I crenenu | 2 crenenu | 3 creneHu
rpy3Kka
HanpsxeHHocTb
P 80 80 75 75 75
JIECKOH CTeneHn
Hanpsxennocts
pX 70 70 65 65 65
cpelHeH cTeneHH
HanpsixeHHbIH Tpy
p pY. 60 60 — — —
1 cTenenu
HanpskenHsiil Tpya
p py 50 50 — — —
2 creneHu

JomycTHMbie YPOBHH 3BYKOBOTO JABACHUS B OKTABHBIX THOOCAX 4ACTOT, yPOBHN
3BYKa M 3KBHUBAJIGHTHbIE YPOBHHU 3BYKa B ABA Ha paGouHx MecTax /11 TOHAILHOTO H
HMIYILCHOTO 1IYMa, H3MEPEHHOO IYyMOMEPOM Ha XapaKTEPUCTMKE «MEINIEHHOY,
ciieflyeT npuHuMars Ha 5 ab MeHblie ykazanHbix B Tab. 6.4 3HaueHni.

Ina wyMa, co3gaBaeMoro B MOMEWEHUAX YCTaHOBKAMW KOHAMLMOHUPOBAaHMA
BO3/yXa, BEHTHUJALUMH { BO3IYLIHOrO OTOILIEHUS, JOMYCTHUMbIE YPOBHHM 3BYKOBOTO
JaBjleHUA B OKTABHBIX [ONOCAX YACTOT, YPOBHM 3BYKa M JKBMBAJIEHTHBIE YPOBHH
3Byka B A1BA Ha pabounx Mectax cnemyeT npuHuMarb Ha 5 ib menblie 3HaueHui,
ykaszaHHBIX B Tabnuue, Ui GakTUUeCKUX YpoBHeH lifyMa B 3THX TIOMELLEHHAX, eClH
noceIHHe HE MPEeBbILIAOT 3HAYEHUI, NpUBeJeHHbIX B Tabn. 6.4 (nonpasky aua To-
HANBHOTO M UMITY/IECHOTQ LIYMOB B 3TOM CIy4ae iPUHUMATL HE CHERYET).

I'irueHudeckye Hopmbl wyma CH 2.2.4/2.1.8-562-96 oueHHBalOT npoM3BOACT-
BEHHbIE U KOMMYHAIbHBIE LIYMBI Pa3enbHO, HE YUYHThIBas CyMMapHOW NX Harpy3KH,
Y10 NOOYKAAET K CO3AHHIO CUCTEMbI OLICHKH W YNpaBJIeHMst PUCKOM NPH AeHCTBUH
IIyMa C Y4ETOM BUIOB XH3HEACATENBHOCTH.

B HacTofllee BpeMs BO3HHKaeT HEOOXOAMMOCTH pa3paboOTKH METOLOB H KPHTeE-
PHEB OLICHKH aKyCTHUECKOTO 3arpsA3HeHNns AJis COLMANbHO-TUIMEHNECKOTO MOHMTO-
puura (CI'M) ycnoBHii Tpyna v cOCTOSIHHS 310pOBbS paboTalOUIMX.

[lenecooOpa3Ho OLECHUBATH IYMOBOE 3arPA3HEHME ANA OCHOBHBIX BHJOB H3-
HEJeATeNbHOCTH YesoBeka (paboTa, OTALIX U COH), YTO BO3MOXKHO Ha OCHOBE KOH-
LETUMH CYTOUHOM 1036t [7].
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6.4. NlpoduiakTHyeckHe MepONPHATHA

[eHepauma wyma B MPOM3BOACTBEHHBIX YCTOBUAX CONYTCTBYET BUSPALIMK U, KAK
npaBuio, o6ycnoBieHa MHOT00Opa3HbIMH ApHYHHAMH. DTO CO3aeT TPYAHOCTH B
Gopese ¢ ITUM DAKTOPOM W OOBIMHO TPpedyeT NPUMEHEHUA KOMIEKCa MepoTpHATHIi,

[IpoBoasTcs MeponpHATHA Kak TeXHH4ecKkoro [8], Tak 1 MeJMLUMHCKOro XapakTe-
pa [5, 6, 7]. OCHOBHBIMH H3 HUX ABJIAOTCA:

1) ycTpaHeHHe NpHUKHbBL LYMa WIIH CYLIECTBEHHOE ero ocnabieHue B CaMoM Hc-
ToUHHKe 06pazoBaHus B MPOLIECCE MPOSKTUPOBAHHA TEXHOMOTHYECKMX NPOULCCOB 1
KOHCTPYHpOBaHHs 060pyA0BaHNS;

2) M30NAUMA UCTOUHHMKA UIyMa (BUOpaLMK) OT OKpYXatouled cpesibl CpeicTBaMH
3BYKO- M BUOPO3aLLMTHI, 3BYKO- M BHOPOTIOTTIOLIEHHS;

3) yMeHblIEHME MIOTHOCTH 3BYKOBOH 3HEpPruM MOMELUEHUId, OTpamkeHHol ot
CTEH H NEPEKPLITHIA;

4) pauroHanbHad MIAHKPOBKA NOMELEHUN U LIEXOB;

5) npuMeHeHHWe CpeaCcTB MHAMBHIYIbHOM 3alUMTHI OT LIyMa;

6) paumoHanuzauus peKUMa TPyAa B YCIOBUAX 1IyMa;

7) npodunaktTUyeckue MEPONIPUATHS MEAMLMHCKOTO XapakTepa.

Hanbonee pauuroransublil nyTh GopLOB! ¢ HIYMOM, TPMUMHON KOTOPOro ABNIsSETCS
BUOpauys, BOZHUKAIOLAs OT YAAPOB, CHI TPEHUs, MEXAHMUYECKHX YCHIHMU U T.I0., —
yaydlieHue KoHCTpykumii ofopynoranus. HauGonee addexruptas mMepa — usmene-
HUE TEXHOJIOMMH C LeNbl0 YCTpaHeHMs yaapa. PexoMeHayeTcs 3aMeHATb KIemnKy
MHEBMOMHCTPYMEHTAaMU HA THAPABIMYECKHE WM CBAPHBIC MIPOLECCHI; HITAMIIOBKY —
Ha MpeccoBaHUe, py4HYIO PABKy METAIa — Ha BalbLOBKY H JIp.

CHwkenue mymMa W BuUOpalMM  JOCTHraeTcs  3ameHod  BO3BpATHO-
MOCTYTATENBHbIX NBIKEHHH B y3/1aX paboTaloIMX MEXaHU3MOB PaBHOMEPHO Bpallia-
TENbHBIMM.

OddexTrBHa (0COGEHHO AMA BLICOKMX TOHOB) poib AeMnUPOBaHHs, NPH KOTO-
poM BUOpHpYIOLIAs MOBEPXHOCTb MOKPLIBAETCA MaTepHanoM ¢ OONbUIMM BHYTpeH-
HHUM TpeHHeM (pe3uHa, npoOka, OUTYM, BOINOK 1 Ap.). OCHOBHBIMH TpeOGOBaHHAMH,
NpeAbABAAEMbIMH K AeMnpUPYIONIMM MaTepHanaM, JOUKHbL ObiTh BbicoKas dddek-
THBHOCTb, M&Jias Macca, CMOCOOHOCTD MPOYHO yIEepPXKUBATLCA HA MeTajlle M Npeno-
XPaHATH €70 OT KOPPO3UM.

Bonbuiylo poip UrpaioT ylydllEeHHE TEKYIIEro TEXHHYECKOrO COCTOSHHA U CO-
Aepxanus o0opynoBaHus, TEHEPHPYIOLIETO LyM, a TaKXkKe NPUHATHE Mep No orpa-
HUYEHHMIO MApaMETPOB €ro LIYMOBBIX XapakTepHCTHK B NPoOUEcce CO3MaHHs HOBBIX
oopazuos. FOCT 8.055-73 «Maunivnpl. Metoauka BbINONHEHMUs U3MepeHuid Ans on-
penefieHUs WYyMOBBIX XapaKTEPUCTHK» MPeNyCMaTPpHBAET B 3THX LICIAX ONpeaeneHye
IIYMOBBIX XapaKTepHUCTHUK 00OpYA0OBaHHsA NPH NPOBEIEHWM TUTOBBIX WCTILITAHWM C
BHECEHMEM HX B TEXHHYECKYIO JOKYMEHTALMIO — [1aCMOPT MAILIHUHBI,

[Tpn HepeanbHoOCcTH AOCTATOYHO IPPEKTHBHOTO CHUKEHHMA lyMa TEXHUHECKHMU
H TEXHONOTHYECKUMH CPEeACTBAMH ClieqyeT OCYLLECTBAATh JIOKAIN3ALMIO ero y MecTa
BO3HMKHOBEHMA MyTeM TPUMEHEHUs 3BYKOMOINOUIAIOIMX ¥ 3BYKOW3ONMPYHOLLMX

8 3ax 3842 : 113 -



KOHCTPYKUMI W MaTepuanoB. BozayluHble WIyMbl OCnadisioTcs YCTPOMCTBOM Ha
MalUIMHAaxX CNELMANbHBIX KOKYXOB WM pazMelleHHeM LyMsaulero odopya0BaHus B
MOMELLEHHAX ¢ MAaCCUBHBIMMU CTeHaMy Oe3 meneit M oTeepcTHid. Jing vucknoveHus pe-
30HAHCHBIX SIBJCHHH CNEAyeT KOXKYXM OOMMUOBBIBATE MaTepdanamu ¢ GoAbINM
BHYTPEHHHUM TpEHHEM.

st okanu3auHH CTPYKTYPHBIX LIYMOB, PacipacTpaHaeMbiX B TBEPAbIX cpeaax,
NIPUMEHSAIOTCS CpelcTBa 3BYKO- M BUOpoM30aguMy nepekpsoithii. Ocnabienve wyma
JOCTUraeTCs MPUMEHEHHEM MO NOJNIOM YTPYTHX MPOK/IAL0K 06€3 )KECTKON UX CBA3M C
HECYLIMMH KOHCTPYKLUMAMHU 3/1aHHi, YCTaHOBKOH BHOpHpylowero obopyaoBaHus Ha
aMOPTH3aTOpPBI MW CReuUaNbHbie M30NMpoBanHble (yHnamenTl. Bubpauuu, pac-
NPOCTPaHSAIOWHKECH 110 KOMMYHHKaUMaM (Tpybonposoaam, kaHanam), ocnabnaworcs
CTHIKOBKOW MOCIEHAX YEPE3 3BYKOMOINOLIAOIIME MaTepUalibl (MPOKIAOKH U3 pe3H-
Hbl M 1p.). PacmpocTtpaneHue nonay4yunu cheUManbHble MPOTHBOIIYMHbIE MACTHKU
(Ne 579, 580) Ha GuTyMHOI OCHOBE, HAHOCHMbIE HA OBEPXHOCTh METAJLNA.

Hapany co 3Bykouzonaumeii B MpoU3BOACTBEHHBIX YCIOBUAX WIHPOKO MPUMEH:-
I0TCA CPEACTBa 3ByKOMornoueHus. Jins nomeuenuit Manoro oGuema (400...500 m*)
pexoMeHayeTca o0inas o6IMLUOBKA CTEH W NIEPEeKPhITHH, CHIXAIOILAs YPOBEHD LIyMa
Ha 7...8 1b. 3BykomornomamouMMH MarepHanaMH MOKpPbIBAIOTCS HU30IMPYIOLIHeE
KOHCTpYKUHH. CriocoOHOCTb 3BYKOMOIJIOLIEHUS XapakTepusyeTcs KoddduumenTom
3ByKOMOrNowWeH1A (OTHOIIEHHE 3BYKOBOH JHEPIHH, MOrMOUIEHHOH MaTepHalioM, K
3HEpruy, najawouwed Ha Hero). Haubonee BricOkMMH koadduuneHTaMKt B lUHPOKOM
CTEKTPE 4YacToT OONajaroT WTYKATYpKH M TUIMThl, MHHepaibHas BaTa, APEBECHO-
BOJIOKHHCTBIC MINTHI, KAMBIILIWTOBbIE MaThl, BOMIOK W ap. DddekT 3Bykonorsnoille-
HHUA YBEIMYMBAETCA MPH MHOTrOCNIOWHOM PasMELLEHHH MaTepualioB C BO3AYLUIHbIMH
3a30paM¥ Mexy CIOoAMH, a Takke nepdopaureit nokpeiTuit. B nomemenusx 6onb-
woro obwvema 3¢dexkTHBHBI 3ByKonornomanmme dapsepsl H 00BEMHbIE OrNOTHTE-
7M, NOJBELIMBaeMble Hajl IUYMHBIMM arperatami. B nocnepnem ciyuae 3Bykono-
rJIOLUEHHE TIpUMEpHO B 2 pasa syuule, YeM INPY NOKPHITHH 3BYKONOIIOLIAIOMIMMH
MaTepuanamu noTojIKOB M CTEH. \

OauHum U3 cocoGoB MOTIOWEHHS a3POAMHAMUYECKUX LIYMOB (BBIXJION U BCACHI-
BaHHE BO3JyXa MHEBMATHYECKHUX HMHCTPYMEHTOB, KOMIIPECCOPOB, BEHTHIATOPOB W
Ap.) ABIAETCA [PUMEHEHUE AKTUBHLIX W PEAKTUBHBIX riyluuTtened. BuiGop Tuna
IIIyHIMTeNs onpefenieTcs YPOBHEM ¥ CMEKTpalbHbIM COCTaBOM Miyma. Jlns riyiue-
HHA BBICOKOYACTOTHBIX LIYMOB Haubonee HenecoodbpazHbl aKTHBHSIE MTYHINTETH, OC-
HOBAHHBIE Ha MPUHLMIIE NONIOLIEHNs 3BYKOBOH 3HEpruu, a1 HU3KOUaCTOTHBIX — pe-
AKTHBHBIE, OCHOBaHHbIE HA NPUHLIMIE aKYCTH4ECKOTO dunbTpa.

OcnabieHuio MpoU3BOACTBEHHOrO IIYMa CNOCOGCTBYIOT MIAHHPOBOUYHBIE MEPO-
NPHATHSA TI0 B3aMMOPACITONOKEHHIO MOMELUEHUA U 0ObEKTOB C Y4E€TOM HX [HYMHO-
ctu. lllyMHble 11exy npeanpusTHii J0MKHB! ObITh CKOHLIEHTPUPOBAHBE! B riiy0HHe 3a-
BOJCKOIH TEppPUTOPHM, YJIANEHBl OT TMXHX MOMEIICHHUIT, OrpaXKaeHbl 30HOH 3eNeHbIX
HacaXIeHHUii, YaCTHYHO MOTNOIAIOLIMX LIYM.

Arperatsl ¢ HauGosiee HHTEHCHBHBIMHU LyMamu (Gonee 130 nb) cneayer pacro-
JaraTb BHE TEPPUTOPHH [IPEANPHATHIA M JKHIIOH 30HbI ¢ MOABETPEHHON CTOPOHBI H
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OTOENATh OT IPaHHL HACEIEHHbIX MYHKTOB LIYMO3AIMTHONH 30HONH. Arperarhi, co3-
natolne wiym 6onee 90 1b, 10MmKHBI pa3MelIaTbes B H30JHPOBAHHBIX MOMELLIEHHUAX,
C MEHBIIUM YPOBHEM — KOHLEHTPHPYIOTCA B OJHOM YYacTKe 11€Xa. 3BYKOU30IUpYIO-
wMe, 3BYKONMOrAOUIAOLHME, MIAaHHPOBOYHbIE MEPOMPUATHA MO 3alLMTE OT IHyMa
000CHOBBIBAIOTCA CIeUHATbHBIMI pacueTaMu.

Ecan mymHble arperatebl He MOTYT OBITh 3BYKOM3OJIMPOBAHbI, U1 3alUTbI T1€p-
COHaJla OT MPAMOro HIYMOM3NYUYEHHA AOMKHBI TIPUMEHATLCA aKyCTHUECKHME 3KPaHbl,
00JIMLOBAHHbBIE 3BYKOMOIMOLIAIOIIAMH MAaTEPHUANAMH, A TAKKE 3BYKOU3IONHPOBaHHbIE
kaOuHbl HabMOAEHHUS M ANCTAHLUHOHHOTO YIpaBleHus.

TMoMuMO Mep TEXHOMOTMYECKOTO M TEXHMYECKOro XapaKTepa, LIMPOKO Npume-
HAIOTCA CPEACTBA HHAMBUAYANBHON 3alUMUTBI — aHTH(OHbBI, BBITOJIHEHHbIE B BUIE Ha-
VIIHUKOB WiW BKnaaplieil. B PO peiicrtByer cuctema cranaaptoB 0e30nmacHOCTH
TpYAa, B KOTOPOM CyUIECTBYET rpyrina ctaHaapTos (iwugp 4) no cpencreaM WHIAMBH-
AyaJibHOM 3alMThl, B TOM YMCJIe OT LUyMa, ONpeleNsaolUX YCI0BUA CTaHRapTU3a-
LMK, UCTIBITAHUA W MPHMEHEHUA CPEelCTB MHAMBUIYANBHOM 3aIMTBI OpraHa ciyxa.
B HacTosllee BpemMs B CTpaHe MNPUMEHSAIOTCA JECATKM BapUaHTOB 3arnyllek-
BKJIa/IbILIEN, HAYIIHUKOB W ILJIEMOB, PACCYMTAHHBIX HA M3ONALHHIO HAPYXHOTO Cly-
X0BOTO MPOX0jia OT INYMOB pa3fHuHOro cnekTpanbHoro cocrasa. Hanbonee npuem-
JIEMBIMH, € TOYKH 3pEHHUs 3KCIUTyaTaluuH, U J0CTaTo4yHO 3(hEeKTHBHBIMU MO 3alLMTE
opraHa ClyXa CUMTAKTCS BKJIAMbIIHM U3 CMECH BOJOKOH OpraHuyeckoit SakTepuuni-
HOM BaThl U YNBTPATOHKUX NONHMEPHLIX BOSIOKOH u3 Matepuana OI1 («bepymu»),
NO3BOJIAIOILNE CHU3HTL OLUYUIEHHE TPOMKOCTH INyMa Ha pPa3flH4HBIX HacTOTAX
or 15 0o 31 nbA, a rakxe aHTUOHEI (CHWKeHHe no 35 nBA).

OtpuuarensHoe OeHCTBUE LIYMOB MOXET ObITb yMEHbBILIEHO MYyTEM COKpalleHHs
BPEMEHU KOHTAaKTa ¢ HMMMH, MOCTPOCHUA PALIMOHATIBHOIO peXXMMa TpyJa U OTIhIXE,
NpeayCMaTpHBAaIOLIero KpaTKOBpEMEHHbIE NePepbIBbl B TeueHHe padodero aHs JUid
BOCCTAHOBJIEHUst (PYHKLMH CIyXa B TUXHX MOMELUCHHAX, COBMellleHne npodeccuit
(B yCNOBUAX LIyMa U BHE €ro ACHCTBUA) U Ap.

Jns npodunaktrky npodeccuonanbHbix 3aboneBaHuii paboTatolMe B yCJAOBUAX
WHTEHCHBHOIO MPOU3BOJACTBEHHOIO 1IyMa B COOTBETCTBHMH C NMpHKazoM MHHHCTep-
cTBa 3ApaBooxpaHenus P®P noasepraiotcsa 00g3aresibHBIM NPEABAPUTESbLHBIM TMPU
HOCTYIUIEHUH HA paboTy U MEPUOIHHECKUM MEIULMHCKHM OCMOTPaM.

6.5. ®u3nyecKas U THTHEHMYECKAsl XaPAKTEPHCTHKH
yJbTpa3ByKa H HHPpa3Byka

VneTpazByk mpeictapiaser coboii MexaHuueckue KosieGaHWs yNpyrod cpensl,
pacrnpoCcTpaHaIonIvecs B Heil B BUAE MEPeMEHHbIX CXKATHI K pa3pexeHHil; cxaTve
pa3peKeHue BeLIEeCTBA COCTABSIOT UMKA KoneGanua. KoauuecTBO LIMKIOB B CEKYH-
Ay XapakTepu3yeT 4acToTy KoneOaHuii, koTopas wiMepseTcs B repuax. K ynsrpasey-
Ky OTHOCAT KoyiebaHusa ¢ vactoTol Bbiie 16 000..20 000 xkonebGauuii B cekyHay
(16..20 xTu), xoTopble He BOCIPHHUMAIOTCA YeNOBEYeCKUM yxoMm. Hudpassyk
npejacTapaseT coboli MexaHnueckue koneGaHWf, pacnpocTpaHilomuecs B ynpyroi
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cpene ¢ uactotammn menee 20 'n. Mndpazsykosbie konebanun NOQYMHAIOTCA B OC-
HOBHOM TEM K€ 3aKOHOMEPHOCTAM, 4TO M 3BYKOBbIE, HO HM3Kasd 4acToTa KojaeGaHHi
npUaaeT UM HeKoTopbie 0co0eHHOCTH. UHGpazByk OTAMYAETCR OT CABIIMMBIX 3BY-
KOB 3HauMTenbHO Oonbiueit MiMHOM BonHbL. PacnipoctpaHenue uddpassyka B BO3-
JyWHOH Cpefie MPOUCXOANT B OTAHUME OT WyMa Ha OobLIME PACCTOAHUA OT UCTOY-
HHKa BCIIEACTBHE MANOro MOTMOIICHHSA er0 IHEPTHH.

du3nueckre napameTpsl ylbTpa3Byka U UH(PpPa3ByKa TakHe Ke, KaK U y 3BYKO-
BBIX BOJIH, LIyMa.

C yBenH4eHHEM 4acTOThl Y/bTPA3BYKOBbIX KOMeGaHUH yBENTMYHBAETCA HX IMO-
TJIOLLEHNE CPEeNOH U YMEHbILAeTCs ryOurHa NPOHUKHOBEHUS B TKaHH 4enoseka. [To-
FNIOLIEHHE YNILTPAa3BYKa CONPOBOXAAETCS HarpeBaHHUeM CPEIbl.

[poxoxaeHue yabTpasByKa B KHIAKOCTH COMPOBOKAAETCA - 3PGEKTOM KaBHTa-
LIMH.

VapTPa3ByK LIMPOKO MPUMEHACTCS B PA3NHUHBIX 00AACTAX TEXHUKH ¥ NIPOMBIIL-
JIEHHOCTH, B OCOOEHHOCTH Ui aHaNM3a H KOHTPOJIA: 1e(eKTOCKONHA, CTPYKTYPHbIM
aHanM3 BELECTBA, ONpejencHue QU3NKO-XMMHUYECKUX CBOWMCTB MaTepuanoB u Ap.
YnuTpa3ByK Hallell IHpOKOoe NpUMeHEeHHe B MelULIMHE JUlA JiedeHus 3aboeBaHui
NO3BOHOYHMKA, CYCTaBOB, NeprbepuuecKoil HEPBHOM CUCTEMBL, @ TAKKE ATS BbINOJ-
HEHMS XMPYPrUYECKUX Oepalrit U THarHOCTUKH 3a00sIEBaHUM.

Bcnencteue manoif AiMHBI BOJHBI BLICOKOYACTOTHBIE YNBTPA3BYKH HE Pacnpo-
CTPaHsIOTCA B BO3AYXE, U BO3JeHCTBME UX Ha paboTalOIMX BOIMOXHO TOJIbKO TyTEM
KOHTAKTHPOBAaHUA HCTOYHHKA YIbTpa3ByKa (AaTyHKa) ¢ MOBEPXHOCTHIO Tefa YenoBe-
Ka. DTUM orpeieNsieTcs JIOKalbHOE BO3IEHCTBUE, BO3MOXHOE TOJIBKO MPH HEWC-
NPaBHOCTH YJBTPa3BYKOBOH annaparypsi.

Hpyroit naubonee mwupokol 06AAaCTHIO MCMONB30BaHHMA YNBTPa3ByKa ABIAIOTCA
TEXHOJIOMHYECKHE MPOLECChl B MPOMBILIJIEHHOCTH: OYUCTKA U 00€3:KHpUBaHUE JeTa-
neH, Mexanuyeckas oOpaboTka TBEpAbIX M XPYTIKMX MaTepHanos, CBapka, naiika, jiy-
KEHHE, 3NEKTPOJIHTHYECKHE MPOLECCHI, YCKOPEHHE XMMHUECKHX peakuuwi H Ip.
JInd TEXHOMOrMYeCKUX HYXKJ HMCMORAb3YIOTCA YNbTPa3BYKOBhIE KONEOaHUA HU3KOH
yactoThl (0T 18 1o 30 kI'u) n BeIcOKO#H MOIWHOCTH (10 6...7 Br/em?).

Haubonee pacnpocTpaHeHHbIMH HCTOYHMKAaMMW YAbTpa3BykKa ABIAIOTCA INbE30-
IMEKTPUUECKUE U MArHUTOCTPUKUHOHHBIE npeoOpazosatesnvt. OCHOBHBIMM 3JNeMEH-
TaMH Y/IbTPa3ByKOBOro 060pyI0BaHHs ABJAIOTCS FeHepaTop M aKyCTHYeCKHH Mpeod-
pasoBaTenib. YIbTPa3ByK pacnpoCTpaHseTCs OT OTKPBITOH NMOBEPXHOCTH nMpeobpaso-
parensa. Kpome Toro, B MpoH3BOACTBEHHBIX YCIOBHAX HH3KOYACTOTHbBIA YNBTPasByK
Hepeako obpazyeTcs NpH adpOAMHAMHUYECKHX NpoLieccax M ABIAETCA CNYTHUKOM
myMa (CJBIUMMBIX 3BYKOB): paboTa peakTHBHbIX ABMrarenel, rasoBblx TypOHH,
MOIIHBIX THEBMOABHraTenei n ap.

HuzkouactoTHOE ynbTpa3eykoBoe oGopynoBaHHe (CBApOYHBIC MALIMHBI, CTAHKH
IS CBEPCHUS, BAHHBI V1% OUMCTKM fetaneld v Ap.) B OONbLIMHCTBE Ciyyaes reHe-
PHMpPYET aKyCTUHECKHH KOMIIIEKC, COCTOALMA U3 CABILIMMOrO LIyMa U HU3KOYacToOT-
HOro ynbTpasByka. Hu3kouacTOTHBiH ynbTpa3Byk BMeCTE C BHICOKOUACTOTHBIM ULIY-
MOM XOpOWIO paclpoCTpaHAETCA 4Yepe3 BO3AYX, HO OTIHMYAETCA OT IlyMa 3aMeTHBIM
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3aTyXaHWeM Mo Mepe yAalleHHs OT MCTOYHMKA KoneOaHHii U HEPaBHOMEPHOH MHTEH-
CHBHOCTBIO €ro B BO3IYILIHOM NPOCTPAHCTBE.

AKyCTHYeCKOe JaBlieHWE Ha pabovMX MECTax UMeeT O4YeHb IUMPOKHUH CreKTp U
B 3aBUCHMOCTH OT BHJa YJNbTPa3BYKOBHIX YCTaHOBOK Kosediercs B npeaenax ot §0
o0 120 ab ¢ MakcMMyMOM 3HepriUu Ha padoueil 4acToTe yCTaHOBOK (Hanmpumep, 20,
22, 24 kl'n). B cneimoit obnactu Haubonee BbICOKME YPOBHH lyMa HaOmoaa-
JOTCS Ha 4acTOTax, ONMM3KUX K pe30oHaHCHOW (pabouch yacToTe), M Ha vaACTOTax
10...11 kl'u. Xapaktep cnektpa U 3aKOHOMEPHOCTH PACNpPOCTPAHEHUA YAbTPa3BYKa
TI0 BO3AYXY OT YCTAHOBOK Pa3HOH MOLIHOCTH OAMHAKOBH.

B coBpemeHHOM npou3BonacTBe HH(QpPa3ByKoBLIE KOjlebaHUs B HacTosllee BpeMs
HUMEIOT [MpPOKoe pacipocTpaHeHue. OHU 06pasyroTca npu padoTe KOMHAPECCopos,
TypOUH, AU3eNbHBIX ABUraTtened, 371eKTPOBO30B, MPOMBILUNEHHBIX BEHTHIATOPOB M
JIPYTHX KpPYNHOrabapHUTHBIX MALTHH H MEXaHH3MOB.

ITpoMblIlLITeHHBIMH HCTOUHUKAMH UHTEHCUBHBIX HH(Pa3BYKOBBIX BOJH ABAAIOTCS
MEXaHW3MBbI M arperarbl, UMEIOLIHE NOBEPXHOCTH OONMBUIMX pa3MepoB, COBEpLIAtO-
IIMe BpalaTeIbHOE HWIIM BO3BPATHO-TIOCTYMATEbHOE [BHXKEHHE C MOBTOPEHHEM
LUMKJIOB MeHee 4yem 20 pa3 B cekyHAy (MH($Ppa3BYKH MeXaHHYeCKOro NpOHCXOXKIe-
HUA), H TypOyIeHTHBIE MPOLECChl NP JBHXECHHH DONBLINMX MOTOKOB ra30B WUIIH XKUA-
KOCTH (MH(Pa3IBYKH a3pOAMHAMHUYECKOTO MPOUCXOKIACHHUA).

MHuorue nponsBOACTBEHHbIE MPOLECCH CONPOBOXKIAIOTCA M3NYUEHHNEM B OKPY-
KAIOULYK CPely MHTEHCHBHBIX 3BYKOBBIX BOJIH OYE€Hb HU3KWX 4acToT. [IpudnHOi Ux
BO3HUKHOBEHHS #BAAIOTCSA MEpBOHAYANBHBIE BO3MYLIAIONIME CUABI MAllMH U Mexa-
HM3MOB. CrieKTpel [IyMa 3THX OOBEKTOB MMEIOT LIMPOKOMONOCHBIH XapaKTep ¢ Hau-
6osblieit 3ByKOBOI 3Hepruei B 061aCTH HU3KHX 4acToT.

MolHBIM HCTOYHUKOM HH(PasBYKOBBIX BOJIH B Mpoliecce paboTsl KOMIpeccop-
HBIX MAalUMH ABJMETCA Bo3ayxo3abopHas cHcTema. CrexTpsl IIyMa BCachlBaHUS
MMEIOT YETKO BBIPaKEHHBII FrapMOHHUYECKHI XapaKTep Ha HU3KUX YacTOTax W LWHPO-
KOTIONIOCHBIH — Ha BHICOKHX.

YpoBeHb 3BYKOBOH MOLUHOCTH IyMa BO3LyX03a0OpHOH CHCTEMBI MPAMO INpo-
NOPLHOHANIEH MOUIHOCTH KOMITpEccopa. YBeaHueHHe MOLLHOCTH KOMIIpeccopa BIBOE
NOBBILIAET YPOBEHb 3BYKOBO# MowHOCTH Ha 3 ab. Ilpu paborte komnpeccopoB Tuna
BIT 20/8 na paboueM MecTe AeXYpHOro MacTepa CyMMapHBIH YpOBeHb 3BYKOBOrO
ndasnenns coctaBnsieT 113 nb. YpoBenb MakCMMalibHOM MHTEHCUBHOCTH HAaXOAWTCA B
HHU3KOYacTOTHOM auana3zoHe W cocrtaBnsger 111 nb, #Ha vacrorax Beitme 50 T — 8,
125w 20T

Bo MHorux ciy4asx HH¢pa3ByKoBhIE KoneOaHHs ABNAIOTCA JOMUHUpYIOLLEH Ya-
CTBIO CIeKTPOB LiyMa. B TypGHHaX MHTEHCHBHOCTb LIyMa Ha MH(PA3BYKOBBIX Hac-
TOTax Haubonee BelHKa.

Y Bubpomiomasok OCHOBHBIM M3TyYaTeleM 3BYKOBOM MOLIHOCTH Ha HU3KHX
4acToTax ABISIIOTCA KoyeOaHHMs MolasHXHOH paMmbl 1 GopMbl ¢ GeToHOM. 3BYKOBas
MOIIHOCTb Ha HM3KHX 4acTOTax M 4acToTe BMOPWUpPOBAHWS MPONOpUMOHANbHA IUIO-
Waay M3nyyawoleih NOBEPXHOCTH, NMEplEeHAUKYIAPHOH HampaBlieHHIO pacnpocTpa-
HeHus konebaHuil, B 3HAYMTEILHON MEPE OHA 3aBUCHT OT KOHCTPYKLMH TUIOLIAAKH.
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Hanmenblune ypoBHU uH@paByka H HH3KOYACTOTHOrO LIYMa COOTBETCTBYIOT BUMO-
POTUIOLIANKAM, KOHCTPYKUHH KOTOPbIX OAM3KM K HW3JIyvyaTent0 THMA MOPLIHEBOH
AnadparMel IpU OTCYTCTBUH JKPaHa.

Hudpa3pykosble KonedaHHA MMEIOT MECTO B ABHALIMOHHOH M KOCMHUECKOH
TexHuKe. HMcroyHukamu WHpasByKa B aBUauMH ABAAIOTCS TypOMHA M KOMIIPECCOp
peaKTUBHOro IBMratess. PeakTHBHblE IBHUraTe€Nd M PakeTbl FEHEPUPYIOT BBICOKHE
ypoBHY MH(PA3BYKOBOTO JABJIEHUA C MAKCHMaJbHOW JHeprueil B HHU3KOYACTOTHOM
obnactu criekTpa (8 Auanazoue ot 1 10 100 I').

6.6. leiicTBHe ynIbTpa3Byxa H HH(Pa3ByKa HA OPraHHU3M

Kpome obmero BozneiicTsus Ha OpraHn3M paboTalolMX uepes BO3AYX, HH3KO-
4aCTOTHbIH yNILTPa3BYK OKa3blBaeT JOKaJbHOE ACHCTBHE NpPH CONPUKOCHOBEHHUH C
oOpabarblBaeMbIMH  IETAIAMH M CPEjlaMH, B KOTOPBIX BO30Y»KAeHbl KoiebaHus
(ynwTpaseykoBbie Bbpauun). B 30He Haubonabiwero BO3AeHCTBHA yAbTpa3Byka B 3a-
BHCHMOCTH OT BHja 0OOpyA0BaHHS HaxoaATcs KUCTH pyk. OHO MOXeT OBITH MOCTO-
AHHBIM (YZepKaHHE MHCTPYMEHTa Ha oOpabaTeiBaeMoil AeTand Npu MyKeHuH, nai-
K€) UM BPEMEHHbIM (MIOrpy3Ka AeTtaleil B BaHHb!, CBapKa U T. I1.).

BoszaeiicTBue OT MOWHBIX YcTaHoBOK (6...7 B1/cm?) npeAcTaBaset coboit cylte-
CTBEHHYHK) OMAcHOCTb, TaK KaK MOXET MPUBOANTb K MopakeHHIo nepudeprieckoro
HEPBHOTO W COCYAHCTOrO anmnapaToB B MeCTaxX KOHTaKTa (BereTaTHBHBIE MOJMHEBPH-
ThI, Mape3bl MajibLUEB, KUCTeH U npenrieyss). KoHTakTHOE BO3AEHCTBUE YIIBTPA3ByKa
yatlie BCEro HMeeT MeCTO B MOMEHT 3arpy3kil H Bbl'PY3KH AeTaneil U3 YbTPa3ByKo-
BbIX BaHH. ’

TpexMHHYTHOE NOTPYXeHHE MablUeB B BOAY BaHHBI ¢ MOIIHOCTBIO Npeobpazo-
Batena 1,5 kBT BrI3LIBaeT olyliieHWE TIOKANLIBAHWA, WHOTAA 3YAa, a COyCTd 5 MUH
nocne npexkpaweHis AeHCTBUA YabTPa3Byka OTMEYaeTCs olllyllieHHe X0104a, HHOTAa
YyBCTBO OHEMEHMWA NanblieB, BUOpaUMOHHas YYBCTBUTENBHOCTb PE3KO CHHXaeTCH,
Gonesasd YYBCTBMTENBLHOCTb Y PasHbIX JHL MPH 3TOM MOXET ObITb MO0 MOBbILIEH-
HOH, nHO0 noHxkeHHo#. KpaTKoBpeMeHHBI cUCTeMaTHUYeCKUE KOHTAKT ¢ 03BYYEH-
Hofi cpegoit autenbHocThiO 20...30 ¢ 1 6onee Ha MOAOOHBIX YCTAHOBKAX YiKEe MOXKET
MNPHBOAHTDL K Pa3BUTHIO SABJICHUH BEr€TaTHBHOIO NMOJIMHEBPHUTA.

VY paboTaromix Ha HM3KOYACTOTHBIX YALTPA3BYKOBBIX YCTAHOBKAX, €C/IH HHTEH-
CHBHOCTH IJyMa BbILLIE YCTAHOBGHHBIX HOPM, 2 HHTEHCHRHOCTh YIBTpa3Byka Oosee
100...110 ab, npu cuctemaTHueCKOM BO3AENCTBUH Y/IbTpa3Byka MOryT HaOmoaaTbCa
($YHKUMOHAJIbHBIE U3MEHEHHs! CO CTOPOHB! LIEHTpaNbHON M nepudepHUiecKoi Heps-
HOHM CHCTEMBI, CepJeUHO-COCYIUCTOH CHCTeMbl, CTyXOBOrO M BeCTHOYIApHOro aHa-
JTM3aTOPOB, JHAOKPHHHbBIE W IYMOpa/ibHbIE OTKJOHEHHS OT HOPMbI. DTH M3MEHEHHs
HMEIOT MHOre obullero ¢ NpOABAEHWSIMM BO3AEHCTBHA BBICOKOYAaCTOTHOTO ILYMA,
MMEIDILETO MECTO B APYFMX MPOW3BOACTBAX, OIHAKO UMeeTcs W PAX 0COOeHHOCTEH,
00YCIOBJIEHHBIX YJILTPA3BYKOM.

[Mpex e Bcero padoTatolllie KanyroTCs Ha rONIOBHbIE GONK ¢ NPEMMYLUECTBEHHON
JokanuzauMell B BUCOYHOH 00nacTu, 4pe3MEpHO MOBBIUEHHYIO YTOMIISEMOCTD.
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Bonu nosisnstorest Bckope nocilie Hayana padoThl K YCHIHMBAIOTCA K KOHLY pabouero
auna. KpoMe TOro, 0TMeHaroTca 4yBCTBO AaBAEHHUA B yLIAX, HEYBEPEHHOCTE NOXOIKH,
ronoBokpyxkeHue. OTabix nociae paboThl yCTpaHSeT 3TH HapylueHHs. XapaKTepHBIM
CMHIPOMOM fBNAETCA HApyUIeHHE CHa (COHJMBOCTB AHEM). Y 4acTH padoTaroLLMX
HaOMIOAAIOTCA PA3APAKUTENBHOCTD, THAEPAKYIUR, TUNEPOCMUA, OOA3HDL APKOTO CBe-
Ta, MOBbILIEHHE MOPOroB BO30YAMMOCTH OONIEBOTO, CIIyXOBOrO, BECTHOYNAPHOro H
ApYTMX aHanM3aTopoB, pee MOpord BO3OYIMMOCTH AHANN3ATOPOB MOHHXKEHBI.
VY paboralolmx B YCAOBHAX BO3AEHCTBUA HHTEHCHBHOIO YIbTPa3ByKa, COMpPOBOX-
[JaeMOro [YMOM, MOXHO OTMETHTb HEROCTATOMHOCTh COCYAMCTOrO TOHYCa (IIOHH-
)KEHWE  apTepuarbHOTO  [aBJIEHHA, TUMOTOHMA), PpacTOPMaXHUBAHHE  KOXKHO-
COCYMHUCTBIX pedieKCOB B COYETAHMM C SpPKOH Ba3oMOTOpHO# peaxuued. OOuweLe-
pebpanbHbie HapyHIeHUs NMOYTH BCera CoUETaloTCH C ABMEHUAMU YMEPEHHOTO Bere-
TATUBHOIO MOAMHEBPUTA Pyk (pexke M HOT) pa3HOil CTerneHH (NacTO3HOCTh, akpoLMa-
HO3 NanblEB, TEPMOACHMMETPHS, PacCCTPOHCTBO YYBCTBUTEIBHOCTH MO TUMY fepya-
TOK WM HOockoB). Tlpu cucTemaTHueckoM BO3AEHCTBUH YJbTPa3ByKa WHOTAA OTMe-
YalOTCA BECTHOYMAPHbBIE HAPYHICHHA, MOBBILIEHHE TEMIIEPATYPhI TeNA M KOXKU, CHHU-
’KeHUE YPOBHA caxapa B KPOBH, 303uHOGUNNA. Ecnu HapAly ¢ MHTEHCUBHBLIM YJbTpa-
3BYKOM MMEETCS CHJIbHBIN LIyM, TO HabmoaeTcs BEIpaXEHHOE MOHMKEHHE CyXa.

VabTpa3ByKoBble KONeGaHus BO3AYWIHON cpeisl OKa3blBalOT BO3ACHCTBME Ha
UEHTPAILHYIO HEPBHYIO CUCTEMY W QYHKUHIO APYTHUX CUCTEM d OPTaHOB HE TONBKO
4epe3 CIyXOBOil annapar, Ho H TOMUMO HErO0, YTO JOKa3bIBAETCA HANWYHEM Hapylie-
HHH yKa3aHHBIX GYHKUMH y [ITYXOHEMBIX NMpH BO3AeACTBUM YNbTPa3BYKOBBIX KoJe-
HaHui.

Ipu KOMOWHHMPOBAHHOM BO3AEHCTBHM YAbTPa3Byka M LUyMa, 4acTo Habmonae-
MOM B MpPOW3BOJCTBE, HE MPOUCXOANT YCHNEHHA peakiUHH UCHTPalbHOH HEPBHOM,
CepPACUHO-COCYIMCTOH CHCTEM U CIyXOBOro aHanuzaropa. OQHAKO yculleHHE AeicT-
BUA LyMa M YIbTPa3ByKa CKa3blBaeTCs Ha peakuuu BecTHOYJIAPHOTO aHanu3aTopa, U
HapyLleHUs BecTUOYNApHOi (yHKUMH ABNAIOTCS Gosiee BBLIPAKEHHBIMH, YEM MpH
pasnensHOM JeHCTBUY Ha3BaHHBIX (aKkTOpOB.

Ilpu knunideckom obcnenroBanun paboTaOWNX B YCIIOBHAX KOHTAKTa C YJIbTpa-
3BYKOM OBLIO MOKA3aHO, YTO CTeNeHb BHIPAKEHHOCTH MATONOTUH CBA3aHA C YPOBHEM
YALTPa3BYKOBOro AaBieHUs. [TpoieHT Uil ¢ BhIpaXKeHHOH CTafneH yNbTpa3BYKOBOH
NatoNnoruy 3HAYUTENBHO BbIllle CPEAU OABEPratoIMXCA Hauboaee WHTEHCHMBHOMY
BO3IEHCTBUIO HU3KOUYACTOTHOrO ynbTpasByka, aocturatowero 120...130 nb; oH 3Ha-
YUTEJIbHO MEHbILE MPU HHTEHCHBHOCTH BO3IEHCTBUA yfbTpassyka ao 110 ab u co-
BCEM He Habnonaercs y oOCNEeIOBaHHBIX, HOABEPralOIMXCA BO3AEHCTBHIO YABTpa-
3ByKa ¢ nntencuBHocteto 90...105 ab. Y pabotarommx, KOTopble, KpoMe BO3NEHCT-
BUA yNbLTPa3ByKa Yepe3 BO3AYX, NOABEPralOTCA W BbIPAKEHHOMY KOHTAKTHOMY BO3-
AeHCTBHIO, CUMMTOMATHKA HAapYUIEHUH 310pOBbA BbipaXeHa Gonbiue, 0cobeHHO 3a
CHET ABMEHMIT BEreTATUBHOTO MONUHeBpuTa. CTeneHb BBIPAXXEHHOCTH TATONOrHye-

- CKUX H3MEHEHWH 3aBUCHT OT HHTEHCUBHOCTH W [/IUTENLHOCTH AEACTBHA YIbTPA3BY-
Ka; KOHTAKT C 03BYYMBAEMOW Cpeoil H HalHYMe yMa B CIIEKTPE TaKkKE yXyALIaroT
COCTOHHE 310POBbA.
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ITo cpaBHEeHMIO C BHICOKOYACTOTHBIM IIYMOM YJIbTPa3ByK 3aMeTHO crabee BiUsET
HA CMYXOBYIO ()YHKLIHIO, HO BbI3bIBaET Hosee BbIpakeHHbIE OTKJIOHEHHA OT HOPMbI CO
CTOPOHBI BECTUOYIAPHOH (YHKLHH, 60eBOI YYBCTBUTENBHOCTH H TEPMOPETYIALIMH.

HMHTEHCUBHBIA BBICOKO4ACTOTHLIN YNbTPa3BYK MPH KOHTAKTE C MOBEPXHOCTHIO
TeJla BBI3bIBAET B OCHOBHOM T€ XK€ HApYLIEHHA, YTO U HH3IKOYACTOTHBII.

Wngpaszsyk BNHAET Ha BECh OPTAHN3M YENIOBEKA, OTPAXKAETCA Ha €ro 3AO0POBLE H
paboTtocnocodHocTH. JlaHHble MHOPMX HCCllefoBaTeNell CBUAETENLCTBYIOT O BBICO-
KO¥ UyBCTBHUTENBHOCTH OpraHM3Ma uYesloBeKa K YPOBHAM KofieOaHHil ¢ MaKCUMyMOM
3Hepruu B 06nacTy HHPPA3BYKOBLIX YACTOT.

B pe3ynbrare AnUTeNbHOrO BO3JEHCTBHUA HU3KOYACTOTHBIX KonebaHuil y yenope-
Ka pa3BHBAETCS 3HAYMTENbHAA aCTEHUs, MOABMAOTCSH CNnaboCTh, yTOMAAEMOCTh, CHH-
waeTcs paboTOCrOCOOHOCTb, MOABAKETCA pPa3ApaKHTENbHOCTb, HApyLUIAeTCs COH.
VY HEKOTOpBIX MUl OTMEUAOTCA HEPBHO-BEreTATHBHLIE HAPYIIEHHS M JaKe MOABNA-
10TCA ICHXHYecKUe HapyweHHa. H3secTHO, HanpuMep, 4To padoune KOMIIPECCOPHBIX
CTaHUMNI NpeabABNAIOT KanoObl Ha yCTalloCTh, TOJOBHYIO Oonb, 0Oulee HenoMmora-
HMeE, TUIOXOH COH.

VY nuu, HaxomAwHxcs Ha pacctosHuu 200...300 M 0T peakTHBHBIX CaMONETOB,
TNOSIBASETCA YYBCTBO OECIPHUYMHHOIO CTPaxa, MOBBIUACTCA apTepHalibHOE AaBjieHHe,
HabnoaaTes cnyyan obMopouHoro coctosaus. [Ipu paborte peakTHBHBIX ABUrare-
Jiell BO3HHUKAET COTPACEHHE MPYIHON KJIETKH M OPIOWHON [0JIOCTH, MOABISETCA CO-
CTOSIHUE, HANOMHHAOLIEE MOPCKYIO 6ONe3Hb, BOSHUKAIOT rONOBOKPY)KEHHE, TOLHO-
Ta.

OcobeHHOCTBIO AeficTBUA UH(PaA3BYKa SBSETCA BbICOKas crieluduueckas 4ys-
CTBUTENBHOCTD OpPraHa CiyXa K HW3KOYaCTOTHbIM KoneGaHuaM. OnucaHsl choyuau
HeOnaronpUATHOro AelicTRHA MHbpa3Byka (maTosiorus cpelHero yxa) Ha pabouwmx,
ofcnyKUBaoWKUX AU3enbHble ABMratend. YeTko BBIABIAETCA CHUKEHHE CIyXOBOMH
yyBcTBUTENbHOCTH (Ha 10...15 nb) Ha Bcex yactotax, npuyeM HauboJbllee — npe-
HMYLIECTBEHHO Ha HU3KHUX U CPEIHHUX.

HuskouactoTHble KoyieOaHHA BOCIPHHHMMAIOTCH, Kak (pu3Myeckas Harpyska,
Y HeNIoBEKa yBenuunBaeTca 001Ul pacXox 3HEPruH, BO3HHKAIOT YTOMIIGHHE, MOJI0B-
Has 60k, TOMOBOKPYXEHHE, BECTHOYNAPHOE HapylUEHHE, CHIXXACTCA OCTPOTa 3pe-
HHA M CITyXa, N3MEHAIOTCA PUTM JBIXaHHA U CEpIEYHBIX COKpalUeHUi, KPOBAHOE 1aB-
JieHue; MOTYT OBITh HapyuleHUs nepHpepruieckoro KpoBooOpallleHus, LEHTPAILHOH
HEPBHOM CHCTEMbI, MUILEBAPEHHA. XapaKTep W BBIPAKEHHOCTb M3MEHEHHH B Opra-
HM3ME 32BHCAT OT AMaNa30oHa YacToT, yPOBHS 3BYKOBOTO JABNCHUA 1 INMTEABHOCTH.

B NMpOM3BOACTBEHHBIX YCNOBMAX Pa3BUBAIOLMECS M3MEHEHHUA B OpraHu3Me He-
penKO HEe MOTyT ObITh OTHECEHBI MOJHOCTBIO TOMBKO 38 CHET HH(pasByKa, TaKk Kak Ha
paboTaroulero Bo3AEHCTBYIOT 3BYKOBble KonebaHMs LIMpokoro cnexkrpa. OxHako B
IKCTIEPUMEHTANLHBIX YCIIOBUAX A0Ka3aHO, YTO HH(Pa3BYKOBBIE KOnebaHus BbI3bIBA-
10T BbIpP@XKEHHbBIE W3MeHeHus B opraHusMme. [locne Bo3geiicTBUS MHGpa3ByKa noss-
ns0TCA rofosHas 0onb, faBleHHe Ha GapaGaHHble NEPENoOHKH, ollyllieHHe koneba-
HUA BHYTPEHHHX OPraHOB, OPIOWIHOH CTEHKH, OTAE/IBHBLIX IPYNI MbILIL (MKPOHOK-
HbIX, CMIMHHBIX W 1p.), KamoObl Ha CyXOCTb BO PTy, 3aTpyJHEHHOE [JIOTaHHE,
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BAAKHOCTb PYK M PE3KO BbIPAKEHHOE HYBCTBO YCTANOCTH. Y CTAHOBJEHbI CHHKEHHE
CNYXOBOW YYBCTBUTENLHOCTH, MPEMMYIIECTBEHHO HA HU3KUX U CPElHMX 4acToTax,
n3MeHeHHs B repudepudeckoM kpoBoobpamieHnd. O6HapyKeHHble CABUIH He ObLTH
CTOHKHMM, Yepe3 25-30 MUH OHHM BO3BpaLIATHCh K HCXOIHBIM LM(paM, OHAKO 4yB-
CTBO YCTAJIOCTH COXPAHAJIOCH JUIMTENLHOE BPEMS.

WHppa3ykoBble konebaHus ¢ ypoBHeM 3ByKOBOro naeineHus no 150 nb Haxo-
JATCS B Mpedenax BBIHOCIHBOCTH YefloBeKa MpU KPaTKOBPEMEHHOM BO3/EHCTBUH,
HHU3KOUYaCTOTHbIEe KonebaHHWs C YpoBHEM cBbilue 150 Ab UCnbITyeMble COBEPLICHHO He
nepeHocaT. BHauane nosensaloTcs *anoObl Ha rosoBHy0 00nb, rojloOBOKpYXKEHHE,
M3IMEHEHHE pUTMA CepAevHOH AeATEeNbHOCTH, y4alleHHMEe NbIXAHHMA, 3BOH B YILaX,
CHW)KEHHE OCTPOTHI 3peHus, KonebaHus B obnacTu rpyJHOH KJIETKH, Kallenb. 3aTeM
BO3HHKAIOT YYBCTBO CTpaxa, TOLIHOTA, 00iliad cabocTh, YTOMIICHHE.

Yacrorsl koneGanuil 2...15 Ty gBasioTCa 0cOOEHHO HEXeNaTenbHbIMU U3-3a pe-
30HAHCHBIX fABJNEHHIT B opraHu3me. MHdpassyk c yacroTtoit 7 ['u Hanbonee onaceH
171 YenoBeKa, Tak Kak BO3MOXKHO ero coBrajieHHe ¢ ajibha-puTMoM 61OTOKOB MO3ra.
[Ipn yactorax ot 1 8o 3 'l BO3MOXHBI KUCIIOPOAHAS HEAOCTATOYHOCTh, HapyLUEHHE
puTMa Abixanud. IIpn wacrorax ot 5...9 ' noasnsiotca GonesneHtble OLLyUIEHHS B
rpyJHOH KNeTKe M B HIDKHeH 4YacTH xuBoTa. B mnanasone vactot ot 8 no 12 I'u no-
ABnAOTCA OO B NMOsACHHLIE, @ MPH Oosee BBICOKHX YacTOTax OTMeqaroTcs O0J1e3HeH-
Hble CUMITOMBI B IONIOCTH PTa, TOPTaHK, MOYEBOM My3bipe, NPAMON KHIlKe, a TaKKe
B HEKOTOPBIX MBILLILIAX.

Takum o6pazom, uH}ppasByk kak npodeccuoHaibHblil hakTop MOKeT BO3deCT-
BOBATb Ha BECh OPraHMU3M YeJIOBEKa U OKa3biBaeT crieltuyecKkoe neicTBUE HA opraH
cnyxa. IIpuuvHoii Ouonornveckoro neiicTBus uHppasByKa CnyXkar, Mo-BUIANMOMY,
xonebaHus, BOCIPUHHMAaEMble KaK OPraHOM CilyXa, TaK W IOBEPXHOCTBIO TeNa.

C no3uuuii MeToonorMy pUcKa B MeivliMHe Tpyaa pazpadorana knaccuduxauus
30H PHCKa 17 3/I0pPOBbsl 4EJIOBEKA OT CMEpTENbHBIX A0 OYEHb CNabbIX, HEACHBIX),
06ycnoBiAeHHbIX AeicTBHEM HHQPa3BYKa pasHbIX MapaMeTpoB.

6.7. I'nrueHnvyeckoe HOPMHpOBaHHe YJILTPa3BYKa H HH(ppa3ByKa

HonycTuMble ypOBHY 3BYKOBOTO JaBEHHs YIbTPa3BYKOBBIX YCTaHOBOK CIIEXYeT
npunnMath cornacHo [OCT 12.1.001-89 «Ynerpassyk. O6wme TpeGopaHus 6e3o-
NACHOCTH», KOTOPBIH YCTaHABIMBACT: MOMYCTUMBIE YPOBHHM 3BYKOBBIX M YJbTpa-
3BYKOBBIX KoneDanuii, co3daBaeMbiX Ha pabouMx MeCTaX B IManasoHe 4acToT
11,2...100 k[ "u, ycnoBus H3MEpEHHS 3BYKOBOTO M YIBTPa3ByKOBOTO JaBJEHHs M Tpe-
boBanua x W3MepuTENbHOI annapatype, TpeGOBaHHS MO OrPAHHYEHHIO AEHCTBHS HA
OpraHu3M padoTaloIUX yJAbTPa3ByKOBBIX U 3BYKOBBIX KONeOaHHUH NpH TEXHONOTHYe-
CKOM NPHMEHEHNH HU3KO4aCTOTHOTO YIbTPa3ByKa.

HonycTuMble ypoBHM ynbTpasByKOBOrO aBNeHHA Ha PaboYMx MecTax He HOMK-
HBI NMPEBBIIATE 3HAUSHHH, IPUBEIEHHBIX B Tabn. 6.5.
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Tabnuua 6.5

JonyctHMble YPOBHH YJIbTPa3ByKOBOIO JABJEHHA Ha padounX MecTax

CpeannereoMeTpH4eCKHE YacTOThl
YpoBeHb 3BYKOBOTO j1aBjieHHU,
TPETLOKTaBHBIX NOJIOC,
ab
kl'1

12,5 80
16 80 (90)

20 100

25 105

31,5...100,0 110

Hpumeqa}me. HO]’I)’CKaeTCH No COrJlacOBaHMKD C 3aKa3yMKOM YCTAaHABJIABAThH
3Ha4Y€HHUE NMOKa3aTENA, YKa3aHHOE B cKkobOKax.

XapaKTepHCTHKOR KOHTAKTHOTO YNbTPa3ByKa ABASIOTCA NMMKOBLIC 3HaYeHNs BUD-
pocKopocTH L, unu ee norapudmMudeckyie ypoBHH B feupbenax B OKTaBHbBIX 110A0cax
4acToT €O cpeaHereoMeTpuueckuMu yacroramu §; 16; 31,5; 63; 125; 250; 500; 1000;
2000; 4000; 8000; 16000; 31500 xI'u, onpenensemsie no GpopMye

L, =20 lg—, (6.6)
Yo

rle v — NUKOBOE 3HaueHHe BUGPOCKOPOCTH, M/C; V — OTIOPHOE 3HAUYEHHEe BHOPOCKO-
pocty, pasHoe 5-10™° m/c.

HornyctuMsle ypoBHH BHOPOCKOPOCTH M €€ MHKOBbIE 3HaYeHUA Ha pabounx mec-
Tax He JIOJDKHBI MPEBBIIATh 3HAUEHUH, MPUBEIEHHBIX B TadJ1. 6.6.

Tabnvua 6.6

JonycTumele ypoBHY BUOPOCKOPOCTH M ee MHKOBBIE 3HAYCHUS

CpenHereOMempqecxue TTuxoBrle 3HavYeHUs YPOBHI/I
YacTOThl OKTaBHEIX I10J10C, BMOPOCKOPOCTH, BHOpockopocTH,
k[ u M/c nb
8...63 5.107° 100
125...500 8,9-10° 105
1-10°...31,5-10° 1,6:107 110

HonycTHMble yPOBHH KOHTAaKTHOrO YNbTpasByKa clleAyeT npuHumars Ha 5 ab
HIDKe 3HaucHHUi, yKasaHHbIX B TabJ. 6.6, B Tex ciyyasx, koraa paboTatowye noasep-
raroTCca COBMECTHOMY BO3AEHCTBHIO BO3AYLIIHOTO H KOHTAKTHOTO y/IbTPa3BYKQB.
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JlOKyMEHTOM, YCTaHaBJHMBAlOILUM HOpPMAaTHBHbIE MapaMeTpbl MHDpa3Byka, AB-
AstoTCsA canuTapHble HopMbl CH 2.2.4/2.1.8.583-96 «HMHdpasByk Ha pabounx Mmec-
Tax, B XKHJIBIX U OOLIECTBEHHBIX NOMELIEHHAX W HAa TEPPUTOPHH KUIIOH 3aCTPOMKHY.

HopMupyeMbIMH XapakTepHCTHKaMK NOCTOSHHOTO WH(pa3ByKa ABIAIOTCH ypOB-
HU 3BYKOBOTO JIaBNEeHHMA Lj, 1b, B OKTABHBIX MOOCAX CO CPENHETEOMETPUUCCKHMH
yactotaMu 2,4, 8 u 16 'y,

HopMmupyeMbIMH  XapaKTepPHCTHKAMH HENOCTOAHHOrO HMH(pa3ByKa SBASIOTCS
3KBHBAJIEHTHBIE MO 3HEPrUN YPOBHU 3BYKOBOTO AaBiieHUs L. nb, B OKTaBHBIX Mo-
JI0CAX YacToOT CO CPEAHEreOMETPUUECKUMHU YacToTaMu 2, 4, 8 n 16 ' u >xBUBaNeHT-
HbI OOLIMI ypOBEHb 3BYKOBOIO MABIEHHA, HW3MEPEHHbIE MO LIKane LIyMOMepa
«JInn», onpenensgemele o Gopmyne

1 n
L3K3=“7: 24l | (6.7)
i=1

rae 7 — nepvion HaOMIOAEHUS, Y; f; — MPOJOJDKHTENBHOCTD AEHCTBHA LIIyMa C YpOB-
Hem L;, 4; n — oOllee YHCAO BPEMEHHBIX MPOMEKYTKOB AEHCTBHA MH(Ppa3ByKa;

L; — norapudmuueckuit ypoBeHb 3BYKOBOTO JaBiieHHMs MH(pa3Byka B i-i NpOMexy-
TOK BpeMeHH, Ab.

OKBUBANCHTHbIH YPOBEHb 3BYKOBOIO /laBlieHMs MOXET OBITb YCTaHOBJIEH TMpH
HENnoOCpeACTBEHHOM HHCTPYMEHTAIBHOM M3MEpPEeHHM WM NMYTEM pacuera 1o u3Me-
PEHHOMY YPOBHIO M MPOACIKHTE/ILHOCTH BO3AEHCTBHA.

B kayecTBe AOMONHUTENBHON XapaKTEePHCTHKH /IS OLEHKH WH(]pa3Byka (Hanpu-
Mep, B Cllyyae TOHaJILHOTO HH(pa3ByKa) MOTryT ObITh HCIIOIB30BAHbI YPOBHH 3BYKO-
BOro [aBAeHHs B 1/3 OKTaBHBIX MOJIOCAX CO CPENHEreOMETPHYECKHMH 4YacTOTaMu
1,6;2;2,5;3,15;4;5;6,3;,8;10; 12,5; 16 n20 I'u.

IlpenensHo nomycTumble YPOBHH HH(pa3Byka Ha pabouux Mecrtax, auddepen-
LHMpoBatitbie i pa3iMuHbIX BUIOB paboT, npuseaeHs B 1abin. 6.7.

Jnsa konebomerocs BO BpEMEHH W NPepRIBUCTOrO MH(pa3ByKa YPOBHH 3BYKO-
BOTO JaBJieHHs, U3MEPEHHBIE MO LIKajle [LyMoMmepa «JIMH», He NOJUKHBI NpeBbIlaTh
120 nb.

Jns lyMoB, cnekTp KOTOPBIX OXBaTbiBaeT HH(PPAa3BYKOBOH H CIIBILLIMMBIN AHana-
30HEI, U3MEPEHHE U OLIEHKAa KOPPEKTHPOBAHHOIO YPOBHA 3BYKOBOIO JIaBJIEHHA WH-
(pasByka ABNAIOTCA JOMONHUTENBHBIMM K H3MEPEHMIO M OLEHKE LIyMa B COOTBETCT-
BHUW ¢ HOPMATUBHBIMH TOKYMEHTaMH [5, 6] .
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Tabnuua 6.7

TpenenbHo gonycTHMbie YpoBHU UH(Ppa3Byka Ha pabounx mecTax
(n3Bneyenue u3 CH 2.2.4/2.1.8.562-96)

YpoBHH 3ByKOBOTO naBneHus, Ab, | O6wmmii
B OKTaBHbIX 10J10CaxX YpOBEHb
HasHauenue moMeueHui CO CPEAHETEOMETPHUECKHMHU 3BYKOBOT'O
yactoTaMi, [t JIaBIIEHHA,
2 4 8 16 ab
PaboThl ¢ pa3nM4HOl CTENEHBIO
THKECTH ¥ HAMPAXKEHHOCTH
TPYIOBOrO Npoliecca B MPOU3BO.-
CTBEHHBIX IOMELIEHUAX U Ha Tep-
PUTOPHUH MPEATNPUATHI:
¢ paloThi Pa3nUUHON CTENEHU 100 95 90 85 100
TAKECTH;
e paGoThi pa3UyHOll CTeNeHH 95 90 85 80 95
S>MOLMOHATBPHO-MHTEIEKTYANBLHOH
LH@?DKGHHOCTH

6.8. Mepbl upeaynpe:xxieHHs BpeAHOTO NefiCTBHS YIbLTPa3BYKa U MHGppaIByKa

B ocHoBe mpenynpexaeHUs BpeAHOro AEHCTBHS yJbTpa3Byka, a TakkKe LiyMa
YNBTPa3BYKOBOTO TEXHOJJOTMYECKOro 060pyAOBaHMS JIEkKaT B [IEPBYIO OYepeb Mephl
TEXHOJIOTMUYECKOrO XapaKTepa: CO3/laHHe aBTOMATHYECKOro YNIbTPa3ByKOBOro 06o-
pynoBanus (AnA MOMKM Tapbl, OUHCTKH AeTalei), a TAKKE YCTAHOBOK C AMCTAaHLIMOH-
HBIM YIIpaBReHUeM. DTO MO3BOJSET MOYTH MOTHOCTHIO YCTPAHATh KOHTaKTHOE BO3-
nercteHe KonebaHuil Ha paboTatoux 10 6e30nacHOro MUMHMMYMa, COKpaTHTh BpeMs
npeOpiBaHUsA pabOTaOWMX B YCAOBUAX BO3AEHCTBYS YNbTpasByKka H wyMa. bonsuryto
pontk urpaeT 1epexoj Ha HCMONb30BaHHE MajloMoUIHOre obopynoBanud. B atom
cllydae MHTEHCUBHOCTb YNbTpa3Byka W lyMa ymeunsblliaetcs Ha 20...40 nb (Hanpu-
Mep, TIpH YIbTPa3ByKOBOW OYMCTKe JeTalieil, Maiike, cBeprieHHH U ap.). Ilepexon Ha
ManoMoutHoe 000pYHAOBaHHE BO MHOTMX Cy4asX HE NPOTUBOPEHHT TEXHOJOTHYe-
CKUM TpeGOBaHUAM.

YuHTbIBasA, YTO MOPOrOBbie HHTEHCHBHOCTH LIyMa MO PAMy MOKasaTenei 3aMeTHO
HUKe MOPOroBbIX HHTEHCHBHOCTEH ynpTpa3ByKa, NpH NPOEKTHPOBaHWUH YIbTPa3BY-
KOBBIX YCTaHOBOK LieflecooOpasHo BbIOMpaTh padouve HacToThl, MO BO3MOKHOCTH
Gonblle YAATEHHbIE OT CJBILIXMMOro AMana3zoHa 4acToT (He Hike 22 kI 1), 4tobsl U3~
Oexath nefcTBUA BBIPAKEHHOTO BLICOKOYACTOTHOTO ILYMa.

Bce ynbTpa3sBykoBble€ YCTAaHOBKH, IPH paboTe KOTOPBIX YPOBHH LUyMa W yIbTpa-
3BYKa MPEBBILAIOT AOMYCTHMBIE, NOMKHBI OblTh 060PYA0BaHBI 3BYKON3OMHPYIOLIN-~
MU YCTPOHCTBAMH (KOXKYXH, 3KPaHbl) M3 TUCTOBOH CTaM /M AIOpalisl, MOKPBITOro
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3BYKOMOMNOILAILUMHA MaTepdaiamMi. B kadecTse 3ByKOMOroWaOIMX MaTepHaioB
pexoMeHAYIOTCs: pyOepoHa. TEXHUYECKas Pe3nHa, TN1acTMacChl THMa «Aram, aHTH-
BUOPUT, reTHHAKC, MOKPBLITHE NPOTHBOLIYMHOM MacTHkoH BM. 3Bykonzonnpytouive
YKPBITHA YAbTPa3BYKOBBIX YCTAHOBOK HE IIOJKHBI MMETH Luened u OTBEPCTHH M
JODKHBI OBbITH U30JHPOBAHBI OT 110712 PE3MHOBLIMH NPOKNAJAKAMH.

JneKTpHUECKHE NPOBOJRA, COENMHAIOLLME FEHEpaTop € Y/bTPa3ByKOBbIM 00paso-
BaTeneM, HY»KHO 3KPaHHpOBATh LTS 3aLMThI OT 3IEKTPOMArHUTHBIX BOJTH.

B rex ciayyasx, korja wym U ynbTpasByK He MOTYT OBITh CHUXKEHBI 110 JOMYCTH-
MBIX BEJIWUHH C MIOMOLLbIO 3KPaHOB H KOXKYXOB, YCTAHOBKH, FeHEpUpYIOILHe Koneba-
HUA ¢ 0OuIM yposHeM 135 Ab, Hy:KHO pa3Meilath B KaOMHAX CO 3ByKOM3OJISLIMEN.

Yt00Ob! HCKIIIOUUTL BO3NESHCTBHE YALTPA3BYKA MPU KOHTaKTe C KHUAKHMH U TBEp-
AbIMU CcpellamH, HeoGXOOMMO BHIKIIOUATh YJbTPa3ByKOBble NMpeobpazoBaTeny Npu
OTEpaLUsX, BO BPeMs KOTOPHIX BO3MOXKEH KOHTaKT; HeoOXOMUMO NPUMEHSTh CreLH-
anpHbli paboynii HHCTPYMEHT ¢ BUOPOU30NHpYIOLeH PYKOATKOH M 3alUTy pyK pe-
3HHOBBIMH MEPYATKAMH C XJ0M4aToOyMaXKHOH NoAKNaAKONA. Y POBHH BUOPOCKOPOCTH
B AManasoHe 4actoT oT 8 mo 2000 't Ha MOBEpXHOCTAX YALTPa3BYKOBBIX WHCTpY-
MEHTOB (Nas/IbHUKH, CBAPOYHBIC MHUCTONETHl M ApP.) U npucrocodbnenuil ana duxca-
UMK JeTanell He JOJOKHBI NPEBBILATh BEAWYMH, NPELyCMOTPEHHBIX CaHHTapHbIMH
HOpMaMH 1pu paboTe ¢ HHCTpYMEHTamyl, MexaHu3MaMi 1 obopynoBaHueM, co3aaro-
muMY BHOpauMy, NepenaBaeMbie Ha pykH pabotatouiMx. Tlpu mpeBblLIEHMH 3THX
ypoBHei HeoOxoaumo mnpuberars K AeMIGHPYIOMMM MOKPBITHAM, CHWKAOLIHUM
BHOpALMIO 10 HOPM.

VibLTpa3ByKOBBIE YCTAHOBKH, TEHEPUPYIOLIME IIYM M YNBTPA3BYK He Bbllle H0-
AYCTHMBIX YPOBHEH, MOTYT YCTAaHaBJIHBATbCA B OOLIMX MOMelleHUax Oe3 orpaxze-
HMHA. Ecnu lyM W ynbTpasByK OT YCTAHOBOK BbIIlI€ JOMYCTHMBIX BEJIMUHMH, TO yCTa-
HOBKH pa3MeILaloTCs B W3ONMPOBAaHHBIX NoMeuleHUsX. ONHaKO €CNH MO YCIOBHAM
TEXHOJIOTUH YJIBTPa3ByKOBble YCTAHOBKH TpeOyeTcs pasMeinarh B obmuX noelue-
HHAX (B HOTOYHBIX JIMHUAX U Jp.), TO OHH JOKHbI OBITE OTAENEHBI NEPErOPOAKAMH
Ha BCIO BBICOTY MOMELLIEHMS.

ITpu Gonblioii BhICOTE MOMELIEHU YCTAaHOBKH OrpaXKOaloT B BHAe KabuH, OOk-
COB, BBIFOPOJOK C LIEJIbI0 CHWKEHHs IIyMa M yJbTpa3dByka Ha pabouyux Mecrtax Ao
JOIMYCTUMBIX BEIHYHH.

CylLIeCTBEHHO CHMXAET YPOBHH LIyMa M yIbTPa3ByKa Pa3MelleHHe YabTpa3ByKo-~
BOro 060pynoBaHHUA B 3BYKOHM30/IMPOBAHHBIX MOMEUISHHAX MM KabuHax C aucTaH-
UHOHHBIM YIpaBJIeHHEM.

TIpy HEOOXOAMMOCTH KpPaTKOBPEMEHHOIo 0OCYKHBaHU AciCTRYIOLIEro 060py-
J0BaHHs, FEHePHPYIOLLETO MOBBILIEHHBIE YPOBHH yMa U YNbTPa3ByKa, HYXKHO HC-
NO/b30BaTh CPENCTBA HMHAWBMAYANbHON 3alUMThl — aHTHPOHBI B COOTBETCTBMM
cTOCTowm.

[pu paGorax Ha yNbTPa3BYKOBBIX YCTAHOBKAX ¢ MPHMEHEHHEM XHUMHYECKHUX Be-
HWIECTB NPHHUMAIOTCH MepBI N0 NPOQHNAKTHKE MX BPEIHOrO JeHCTBUA: HE J0TyCKa-
€TCA MpH OYMCTKE W 00E3KHPUBAHUH JieTalel NPHMeHeHHE B KaueCTBE PacTBOPHTE-
Nlell apoMaTUYECKHUX YrIeBOA0B GeH304bHOr0 psiaa (GeH305, TOMYoN, KCUIoN), a TIpH

125



NPUMEHEHHH XJIOPUPOBAHHBLIX YINIEBONOPOAOB (AUXI0OP3TAH, TPUXJIOPITHICH W Ap.)
PYKOBOACTBYIOTCS AEHCTBYIOIIMMH CAHUTAPHBIMH NPABHIaMH.

[Tpn MpUMeHeHUH BbLICOKOYACTOTHOIO YNbTPa3ByKa MEPONPHUATHA IODKHBI ObIThb
HamnpapJ/leHbl Ha 3alUMTy pyk pabotatowmx. [1pu paborte B »kunKOH cpele B yCROBUAX
nabopaTopuy UM MPH NPOBENEHHH MOABOJHOIO Maccaxa B (pU3HOTEpaneBTHHECKHUX
xabWHeTaX KOHTAKT C ®MAKOCTbIO JOJkKeH ObITh MOJMHOCTRIO HekitoueH. Tpu nedek-
Tockonuu paboTalolye A0JDKHBI U30eraTh NMPUKOCHOBEHUS PYK C IbE303/IEMEHTOM
nedekTockonuueckoro 060py LoBaHHS.

[Tpn ucneiTanuu npeoGpasoBaTeneil AedeKkTOCKONOB, NpU Halaa04HbiX paborax
C BbICOKOYACTOTHBIM 00OpYIOBAaHHEM PYKH AO/IKHBI OBITh 3aLUIIEHBl PE3HHOBBIMH
nepyarkamu. '

TpeboBaHHA K yNbTpa3BYKOBOH XapaKTepHCTHKE 00OpYIOBaHHA OMpERENsoTCcs
['OCT 12.1.001-89. Ipeanpustie-M3roTOBUTENb AOJKHO YKa3bIBaTh B JKCIUTyaTa-
LMOHHOW JOKYMEHTAaUHMH TPOM3BOJACTBEHHOro 00OpYHOBaHUA YNBETPa3BYKOBYHO Xa-
PaKTEPUCTHKY — YPOBHH 3BYKOBOI'O JIaBJICHUs B TPETHOKTABHBIX [070CaX MPHUHATOrO
JMarna3oHa 4acTOT, U3MEpseMBble B KOHTPOJIbHBIX TOYKaX BOKpYr obopylnoBaHus. B
3TOM e JOKYMEHTALUUH JOJDKEH ObITh YKa3aH pexuM paboThl, PH KOTOPOM IOJKHO
NPOBOJUTBCA ONpeeTICHHE XapaKTepPHCTUK YbTPa3BYKa.

[Ipu ompeneneHnK yNbTPa3ByKOBOH XapakTepUCTHKHM 000OpYAOBaHHA M3MEpEHUs
Heo6X0aMMO MPOBOANTL B KOHTPOIBHBIX TOYKaxX Ha BbicoTe 1,5 M OT mona, Ha pac-
ctosHuM 0,5 M OT KOHTypa 000pyAOBaHHA U HE MeHee 2 M OT OTPaKalolLMX NOBepX-
HocTel. [TpH 3TOM M3MepeHHs cliedyeT MPOU3BOAUTb HE MEHEe UeM B UETHIPEX KOH-
TPOJBHBIX TOYKAX MO KOHTYPY 00OpYIOBaHHS; NMPH 3TOM PACCTOSHHE MEXAY TOUKa-
MH M3MepeHMs He JI0JDKHO mpeBbiwate 1 M. B macnoprt o6opynoBaHHs BHOCHTCA
MaKCHMaTbHast U3 U3MEPEHHBIX BETHYHH.

Ecnu B npouecce coznanus 060pyOBaHUs NPHUMEHEHB! BCE BO3MOXHBIE Cpe/CT-
Ba CHIDKCHHS YpPOBHei 3BYKOBOTO [aBJIEHHA, HO YJIBTPa3BYKOBBIE XapaKTEPUCTHKH
APEBHILIAIT HOPMATHBbI, pa3paboTunkyu obopynoBaHMs AOMKHBI CO3AaTh AOKYMEH-
TALHMIO HA CPECTBA JIOKAIU3ALNH H TIJ1aHUPOBOYHBIE MEPOTIPHATHSA, KOTOpPbIE MO3BO-
JAIOT CHU3WTh YPOBHH YJIbTPa3BYKOBOIO JaBfieHWs Ha pabo4yux MecTax 1O HOpMa-
THUBHBIX BETHYHH.

PaGotatomne ¢ ynabTpa3BykoBbIM 000pynOBaHHEM MPOXOIAT MHCTPYKTAX O Xa-
pakTepe NEHCTBUA YJIbTpa3ByKa M Mepax 3alllMThi U O€30IacHOro o0CTyKHBaHHUA
yNbTPa3BYKOBBIX YCTAHOBOK.

[MpoTHBOMOKA3aHHUAMH K MpUEMy Ha paboTy ABIAIOTCS:

1) xpoHuueckue 3aboneBaHHsA UEHTPAIbHON W nepudepHUECKOil HEPBHBIX CHC-
TeM, HEBPUTHI, TONMHEBPHTHI;

2) HeBpO3bl OOLLHE U COCYAHCTHIE,;

3) nepeHeceHHble TPaBMBI Yepena (COTpsceHHe MO3ra);

4) oO6MeHHble U IHAOKPUHHBIE HAPYLUEHHUS;

5) naGupuHTONATHA K XpOHHUeckHe 3a0osieBanns OpraHa ciyxa;

6) cTolikoe CHUYKEHHE CiyXa Nt000R ITHONOTHH;

7) THNOTOHHYECKas U FHNEPTOHUYecKas 60/C3HU.
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lleprioaiteckne MEAOCMOTPBI cliellyeT NPOBOAMTL | pas B 10/l C y4acTHEM HeEB-
pONaToora. TepanesTa, OTOPHHONAPHHIONONA; 3aK/IFOUEHHE O COCTOSHHH CllyXa NpH
3TOM [OJKHO OCHOBBIBATHCSA HA JAHHBIX ayNlUOMETPHM W UCCIeNOBAHWU LIENOTHOM
peun; BOXHO MCCeA0BaHHe BeCTHOYISIpHOro anmapara. JIMua ¢ MoHMmKeHHeM cyxa
MEeXIy ABYMS MEPHOAHYECKHMH MeaocMoTpamy Ha 20 ab 1 Gonee nnu ¢ HapyleHu-
eM BeCTHOYIApHOTrO annapara [epeBoasTcs Ha paboTy BHe AelicTBHA yAbTpa3ByKa H
yma.

[TosiBneHne xapakTepHsbIxX *anob Ha paccTpOHCTBO 320pPOBbs, aCTEHHUECKOIO CO-
CTOSHUS MU CUMIITOMOB rNepvepHUYecKol COCYRUCTON JMCTOHUM CIYKHT NOKasza-
HHEM K BPEMEHHOMY IIepeBOAY Ha padoThi, He CBA3aHHbIE C BO3AEHCTBHEM YJIbTpa-
3BYKa C MOCTIeAYIOUIMM HabMoaeHeM 1 o0LeyKpennaowuM nederunem. T1o ucues-
HOBEHHH CUMITOMOB 3a00/ieBaHust paboTaiolyie BO3BPAILAlOTCS Ha NpexHIoK pabo-
Ty NPY YCIOBHM OCYIUECTBJICHHUS MEp, HalpaBieHHBIX Ha CHIKEHHE YPOBHEH yibT-
pa3ByKa Ha pabounx MecTax.

CHIKeHHe MHTEHCHBHOCTH MH(}Pa3ByKa Ha MpPOM3BOJACTBE — OJHA U3 TEpPBOOUe-
PeAHbIX 33/1a4 F'MTHeHb! Tpya.

boprba ¢ HeGnarompuATHBIM BO3AEHCTBHEM MPOM3BOACTBEHHOro WH(pas3Byka
npexycMaTprBaeT Lenblii KOMIIEKC MEpONPHATHH, OTHOCAMIMXCS K TEXHHYECKOH M
MeIMLIMHCKON KOMIETEHLIMH, Y A0/KHA POBOUTECS B CIEXYIOUIMX HAlPaBISHUAX:

1) ocnabnenue nHbpazByKa B €r0 HCTOYHHUKE, YCTPAHEHHE NPUUYMH BOSHUKHOBEHHS,

2) wzonauus UHbpa3ByKa;

3) noriouieHne WHPa3BYKa, YCTAHOBKA MTylIUTeNEH;

4) MHIMBUAYAJILHBIC CPEICTBA 3ALUMTHI;

5) MeanuMHCKas MpodHNaKTHKA.

VMeHbLUIeHHE HHTEHCHBHOCTH HH(Pa3BYKa, TEHEPHPYEMOro arperatamMy HitH Me-
XaHW3MaMH, NpeACTaBIseT coO0il CIOXHYIO TEXHHYECKYIO 3aady, MOITOMY BOMpO-
Cbl YMEHBIIEHUA HHTEHCHBHOCTH HU3KOYACTOTHBIX KonebaHuH paloHaNbHO peularh
Ha cTaauu npoekTHposanus. bopsba ¢ MHGPa3BYKOM NOMKHA HAYMHATHCA C paspa-
OOTKH NPOEKTHOTO 33JaHHs Ha CTPOHUTENBCTBO NPEIIIPHATHA.

BaxHoe mMecto B 60oppbe ¢ uH@pa3BykoM NMPUHAUISKHT METOJAM M CPeICTBaM
CTPOUTENBHOM aKycTHKM. DBosibloe 3HaueHHe MMEIOT paluoHalibHas I1aHUpOBKa
noMellleH#H U pasMellieHne HHpasBykoBoro obopynosauus. Heobxoaumo arperatsl
U30NUPOBATH B OTAENBHOE IOMELIEHHE.

[MpexynpenvtensHelil U TEKYWINI CaHUTAPHBI Haf30p ABIAETCS HacThio GOJb-
o paboTel Mo NpeaynpekacHuto HHdpasrykosoi naronoruu. Ocnabnenue nupa-
3ByKa B CAMOM HCTOYHHMKe 0Opa3oBaHuA SABAAETCS Haubonee paaMKaibHbIM CpeacT-
BOM OOpbObI ¢ HU3KO4AaCTOTHBIMM KOJIeOaHUAMH MalliH K MEXaHH3MOB.

18 yMEHbLICHHS aMIUIMTYbl MHPa3BYKOBBIX KoJleGaHHii MOryT OBITh MCONb-
30BaHbl cleaylolHe cnocodbl: HHTEPHEPEHLIMOHHBIHA, OTpaskeHHe 3BYKOBBIX BOJIH K
MCTOYHUKY HX reHepHpOBaHMs, MOTJIOUIEHHe 3BYKOBOI YHEPrUH M HEKOTOpBIE ApY-
Tue.

HHTeHCHBHOCTh HH(Pa3BYKOBBIX COCTABIAILIMX B LIYME BCAChIBAHHS KOMIIpec-
COpOB MOXET ObITh YMEHbLICHA NMPH MOMOLIM IMyIIATeNeH THHaAMHUYECKOro U KOJlb-
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uesoro THMOB. Haubonbulyio 3QQeKTHBHOCTL B IIMPOKOM JIMANa30He 4acToT obec-
ne4yuBaeT AMHAMHYECKHH ITTYILHTENb.

Mudpaszsyx okaspiBacT BIMsHNIE HAa OpPraHbl CTyxa H PaBHOBECHS H Ha BCIO I10-
BEPXHOCTh YENOBEYECKOTO TeNa, I0TOMY HeoOXonHMa HaleXKHasd 3aIUMTa KaK opra-
Ha cjlyXa IPUMEHEHHEM NPOTUROLIYMOB, TaK M MOBEPXHOCTH TENa OT BO3AEHCTBUA
HH}ppa3ByKa.

Oanolt U3 BaKHEHUIMX MEP MEAHUMHCKOH HNPOGMUNAKTUKHM BPEIHOTO BIMAHHSA
undpa3ByKa ABIAETCS MPOBCICHHE NMPEIBAPUTEIBHBIX H MEPHOAHYECKHX MEIUHUH-
ckux ocMoTpoB. Ocoboe BHUMaHHE HANO YAENATh NPOQECCHOHANBHOMY OTOODY JIuIl,
NOCTYNAIOINX Ha MOCTOAHHYIO paboTy ¢ 0bopynoBaHHeM, T€HEPUPYIOIKUM HHppa-
3BYK.

JInua, noxseprampomuecs Bo3AcHcTBUIO HH(pPa3ByKa, IPOXOIAT NpeABapHTENDL-
HEIE U IEPHOAMYECKHE MEAUIIMHCKHE OCMOTPBI

KoHntpoabHble BOMpockl K riaBam 5, 6

1. B xaKkMX OTpacasx NpOMBIIUIEHHOCTH M MPH KaKHX TEXHOJOTHYECKHX Olepa-
LMAX BCTpeUaoTCs BUOpauus, WyM, YIbTPa3sByK H HH(Pa3ByK Kak (GakTOpsl IIPOU3-
BOACTBEHHOH cpeanl?

2. Kaxoe ob6opynoBaHue SBISETCS HCTOYHHKOM BHOpALIMH, HIyMa, YIbTPa3ByKa H
UH(PA3BYKA U KAKOBBI BUOPOAKYCTHYCCKHE XapaKTePHCTHKH 3TOro 000pyOBaHHs?

3. Tlo xakuM TIpUYHHAM IIpH paboTe, B NpoOLEcCe IKCIUTyaTallMH pa3nuyHOro 06o-
PYIAOBAHHS BO3MOXHO MOBBIILIEHUE YPOBHS BHOpaLu (kosedaTenpHol ckopocTH)?

4. [aiiTe XapaKTepUCTHKY OCHOBHBIX NapaMeTpoB BUOpALiUH, 1iyMa, YIbTpa3By-
Ka ¥ uH(pa3ByKa. .

5. B 4eM pa3Huua Mexy abCOMIOTHBIMK 3HAYCHHAMH NapaMeTpoB BHOpalHu,
yMa, ynbTpa3ByKa 1 HH(pa3ByKa U UX YPOBHAMH?

6. OT yero 3aBUCHT BeSJMUMHA KONeOATeNbHON SHEPTHH, MOIJIOMICHHOH TeNoM
genoBeKa’?

7. Kak cBs3aHBl MHTEHCHBHOCTH BHOpaIMH, a CJie[OBaTeNbHO, KojedaTeabHas
IHeprus ¢ konebaTebHOH CKOPOCTHIO?

8. Uro xapakTepu3yeT MEXaHHUYECKH UMIIeRaHC?

9. Yro 03HaYaIOT NOPOr BOCHPUATHSA ¥ NOPOT GONIEBOTO OLIYHIEHHS?

10. Yro Ha3piBaeTcd cnexTpoM BUDPOAKYCTHYECKOTO 11apaMeTpa Wil €To YpOBHS!

11. Yro nonumMaeTcst o CTaHIAPTHON cpeaHereoMeTpHyeckol yacTotoil B BHO-
poakyctuke?

12. Kak mojpa3nendioT BHOpaLHio B 3aBUCHMOCTH OT XapakTepa KOHTAaKTa Tena
pabodero ¢ HCTOYHHKOM BHOpaumu?

13. B nanpap/IeHHH KaKuX KOOPAMHATHBIX OCel yKa3blBalOT 3HAYECHHNS] HOpMUpYeE-
MbIX TIapaMeTpoB Uls oOmeil # NoKanbHO# BUOpanuii?

14. Yro otHOocAT K (akTopaM, ycyryOusiommM Bo3feHCTBHE BHOpalMH PYydHBIX
MallliH Ha OPraHM3Mm YesoBeka?

15. Kak noppasaesnsitoT 061yt BAOpALMIO 110 HCTOYHHKY BO3HHKHOBEHHA BUOpaumn?
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16. K yemy npHBOAMT Bo3neHCTBHE BHOpAUHH, 1UyMa, YIBTPa3Byka H HH(pa3Byka
Ha OpraHN3M uesioBeKa’

17. Kakue napameTphbl SBASIOTCS HOPMUPYEMBIMU Ui BUOpanuy, wyma, yasTpa-
3BYKa W UH(ppa3Byka’

18. Kakune MeTonb! THIHEHUYECKOT0 HOPMHPOBAaHH BUOpaLiiy, 10yMa, Yj1bTpas3By-
Ka ¥ uHppa3syka Bol 3Haerte?

19. Kakue Meponpustus NPUMEHSIOTCS And NPOQMIaKTHKM HeOIaronpHUsITHOro
NSUCTBUSA RUOpANY, LyMa, YIBTPA3BYKA U MHGPA3RYKa HA OPraHu3M denoseka’

20. Kak Bnusier 4YaCTOTHBINA COCTaB BHOpALMY, IyMa, YNBTPa3ByKa H HH(Ppa3ByKa Ha
3¢peKTHBHOCTD HIDKEHEPHO-TEXHHYECKUX MCPOTIPUATHH [0 CHHUXKEHHIO UX YPOBHS?

21. Kakag enuHHLa HM3MEPEHHS HCTIONB3YETCS ISt OLICHKH YPOBHS TI'POMKOCTH
IyMa, B 4eM e OTaHuue genmnbena?

22. Kakue mpuMensioTes CpecTBa HHANBHAYAIBHON 3auThl OT BUOpAMH, TIy-
Ma, ynbTpa3Byka H HHpa3Byka 0 HACKONLKO OHH 3PeKTHBHBI?

23. Kak MOXHO OLCHHTb I'PaHHULIbl COBEPILECHCTBOBAHHUS CPEACTB BUOpOaKyCcTHYe-
CKOH 3alHTHI?

BuGanorpaduteckuil cnucok K ryasam 5, 6

1. CH 2.2.4/2.1.8.566-96. IIpon3BoacTBeHHas BUOpauus, BUOpalys B ITOMelie-
HHUAX KHIBIX ¥ 00IMeCTBEHHBIX 3aaHui. — M.: Mun3zapas Poccun, 1997.

2. TOCT 12.1.012-90 CCBHT. Bubpauuonnas Oe3onacuocts. Ob1uie Tpeboa-
HUA.

3. Bubpauus B TexHuke: CnpaBouHuk. — T. 4. BuGparuonssie npoieccsl 1 Ma-
wunel/ [Tog pea. P. Jleennena. — M.: Mawunoctpoenue, 1981, — 509 c.

4. Bubpauus B Texunke: Cnpasounuk. ~ T.6. 3amura ot Bubpauuw I[lox pen.
K.B. ®ponosa. — M.: Mammnoctpoenue, 1981. — 456 c.

5. TOCT 12.1.003-83. llIym. O6mue Tpebosanus 6e300acHOCTH.

6. CH 2.2.4/2.1.8.562-96. 1llym Ha pabo4Mx MecTaX, B MOMCIICHUIX KUIbBIX,
OOIIECTBCHHBIX 3/1aHUil U HA TEPPUTOPHH KIIOH 3acTpoiiku. — M.: Munsapas Poc-
cuu, 1997.

7. CysopoB I'., lenucor 3. AkycTHdeckas Harpyska — 310 puck// Oxpana Tpyzna
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7. JNEKTPOMATHHATHBDBIE 11OJIA U U3JYUEHUA

7.1. TeomarunuTHoe noje 3emau

HenoBe4yecTBO Ha BCEM MNYTH CBOErO Pa3BUTHA HCMBITHIBANIO W UCIBITHIBAaET AEHCT-
BHE FEOMarHUTHOIO NMoNs 3eMian. ITO MoAe CO3MaeTCa Pa3THYHbIMU No cBoeil npuponae
MCTOYHUKaMH. B 4acTHOCTH. TOKM, UMPKYTHPYIOIIHE B IMEKTPONPOBOAHOM SIApE HaLeiH
MNAHETh!, MOPOXKAAT MarHUTHoOE fojie 3eMid. BenuunHa ero y MarHUTHbBIX MOJIFOCOR
cocTaBnsAeT NpuOAN3NTeNnsHO 55.7 A/M, a Ha MarHMTHOM 3kBaTope — 33.4. MarHuTHOe
nose 3eMIM He OCTAETCH HEH3MEHHBIM: HaOJIONAIOTCA BEKOBbIC, CYTOUHBIE U HEPEry-
JIAPHBIC €r0 H3MEHEHHs, B TOM YUCIE U MArHUTHbIE OypH.

Bepxuue cnou atmocdepsbl, HaunHas oT 50...80 kM oT noBepxHOCTH 3eMnu, Xapak-
TEPU3VIOTCA 3HAYUTENBHBIM COIEPKAHHEM aTMOCGEPHBIX HOHOB M CBODOMHLIX 3MTeK-
TPOHOB W HOCAT Ha3BaHue uonochepsi. NoHochepa ABNAETCS «INEKTPUIECKUM HEDOMY
Hauieit nnaHetsl. OHa OTpaXkaeT U MOrMOWAET palHOBONHbl. 31eCh ke Tepsaercs camas
KOPOTKOBOJIHOBas 4acTs YJI6TpadoneToBbIX Jydelf (C minHoi BodHBl MeHsie 0,099
mukpoHa). MoHocdepa cOcTOMT H3 MOJOKHUTENBHBIX U OTPULIATENIBHBIX HOHOB U Heil-
TpasibHbIX aTOMOB U MOMEKYIL.

Pa3HOCTh MOTEHLMANOB MEALY IMEKTPUUYECKH 3apSKeHHOIT HoHoCepoit U 3emieit
NPHBOAXT K TOMY, 4TO MEXJAy HHMU 00pa3yloTca MarHHTHOE U 3eKTPUUYECcKoe Mofs ¢
TOKOM, HarpaBiE€HHBIM K MOBEPXHOCTH 3eMIIH.

[leomarHuTHoe fose 3eMmH, ABJIAACH €CTECTBEHHON Cpefoil 4 yeloBeKa, OKa3bi-
BAeT Ha Hero NonoKuTeNnLHoe aeiicTie. OTMeuaeTes Takxke, 4TO B KaOWHaX CaMOJNIETOB
M aBTOMAIlIUH, TIe OHO CHIIBLHO MOHW/KEHO 3KPAHHPYIOLLIMM IeHCTBHEM MeTalInYecKoi
OOLLUMBKH, Y /HOeH HACTYNaeT BAJIOCTb, COH/IMBOCTb, CHIDKEHHE paboTOCMOCOOHOCTH.
To e NPOUCXOAUT MpPH ACATOM NpeObIBAHUN B KeNe300e TOHHBIX 3AaHUAX.

B HacTosilliee BpeMs B Haileil cTpaHe NMpUHATH CAHUTAPHO-IMHAEMHONIOrMYECKHE
npaBuna 1 Hopmer CanflnH 2.2.4.1191-03 «OnextpoMarHiTHbie M0AS B NPOH3BOACT-
BEHHBIX YCHOBHMsX», yCTaHaB/MBaroliMe TpeboBaHMA K cTeneHu ocnablieHus reomar-
HUTHOFO 11011 Ha pado4KX MecTax, pacnoo/KeHHbIX:

¢ B 3KPaHMPOBAHHLIX NOMeELIEHHAX (00BEKTAX) CELUANBHOrO Ha3HAYEHUS;

e B fOMEIIeHUAX (0ObeKTax) rpakJAaHCKOro M BOEHHOTO Ha3HauYeHHs, Pacrosio-
MEHHbIX MOA 3eMJIeH (B METpPO, LAXTaX W Jp.).

e B MoMmemeHHax (00beKTax). B KOHCTPYKLUHHM KOTOPbLIX HCHOJb3YyeTCs OO0nbILoe
KONMYECTBO METAAHYECKHX (COAep/KAUIHX Keil€30) /IEMEHTOB;

® B Ha3eMHbIX, BOOHBIX, MOABOAHBIX W BO3AYLIHbIX MePeABHKHBIX TEXHHYECKHX
CpelCcTBAX MPakIaHCKOrO M BOCHHOIO Ha3Ha4eHHUA.

OueHka ¥ HopmuposaHHe ociabneHus reomarnuThoro nons (I'MIT) Ha pabouem

MEeCTe COrNlacHO 3TOMY JOKYMEHTY MpOM3BOAMTCA HAa OCHOBaHWM KO3ddHUMEHTA Oc-
faGieHUA FeOMAarHUTHOrO Mo KgMﬂ, KOTOpbII OfpeaenseTcs No HHTEHCHBHOCTH

10Ji11 BHYTpH NMNOMEUICHHH, 00beKTA, TEXHHUECKOTO cpencrtea (nanee — nomemel-m;l) HB
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OTKPbITOM HPOCTPAHCTBE HA TEPPUTOPHH, MPHAETAKIUWICH K MECTY PacnolokKCeHHA 00b-
exta. Koapguunent ocnadnenus 'MIT paccuntbiBaeTca no crenytonms GopMynam:

B
. o
Ko =
B
rae BOI — MOAYJb BeKTOpa MarHMTHOM HWHAYKOUH B OTKpblTOM ﬂpOCTpaHCTBe;

BB’ — MOZyNb BekTOpa MarHUTHOH HHAYKUMK [ MIT Ha pabouem mMecTe B MOMELLIEHNH;

=
"y

I _ ol

0

K

=

8
rae |H |- Mofynb BEKTOpa HANPAXXEHHOCTH MarHUTHOTO MOJA B OTKPBITOM MPOCTPaH-
o

CTBE; 'HB\ — MOAYJb BEKTOpa HalpsaxeHHOCTH MarHuTHoro nons ['MII Ha pabouem
MECTE B MIOMELUEHHH.

BpemeHubiit  nomyctumblii ko3ddULIEHT ocnabneHns UHTEHCHBHOCTH MeOMarHWTHO-

ro nonAa KgMH Ha pa6otmx MECTaxX nepcoHasna B NOMEEHHUAX (O6T>EKT3X, TEXHHUCCKHX

CpPeACTBax) B TCUEHHE CMEHbl He JOJDKEH npesbiiath 2, B/IY K(l;Mn <2

KOHTpOHb crereny ociiabneHns reOMarHUTHOrO Nojis NpOBOAUTCA MO pE3yIbTaTaAM H3-
MEPEHHUS HHTEHCHBHOCTH T'€OMArHMTHOIO MOJIA BHYTPH NMOMEUICHUA (O6'b€KTa) Ha Kax-

JoM paboueM MecTe W Ha OTKPBITOM MPOCTPAHCTBE HA TEPPUTOPHH, I/Ie pasMellaeTcs

Lo ~I'MI
o0cilelyeMbiii 06BEKT ¢ NOCeAyOLNM pacieToM ko3dduuunenTta ocnadieHus K OM

Y CpPaBHEHHEM ero ¢ NMpeaeabHO AONYCTUMbIM ypoBHeM (IT/1Y). Jlo Hayana uMepeHus
I'MIT B nomeluennsx noJkHb ObITh OTKIIIOUEHB] BCE TEXHUUYECKWE CPENCTBA, KOTOpbIE
MOFYT €O3/aBaTh MOCTOAHHbIE MArHUTHBIE 110114,

KonTpoabnble BoNpochl K myHkTy 7.1

1. B xakux cny4asx HeoOXOIHM KOHTPONb ocabneHus reoMarHuTHOro nons?

2. Kakofii Benu4HHON XapakTepH3yeTca HHTEHCHBHOCThL FeOMarHuTHOro moss?

3. Ilo kakoii hopmyne paccunTbiBaeTcst KO3hduiMeHT ocnabneHus reoMarHuTHOro
noJs?

4. Kakoii BpeMeHHbIH NONYCTHMBIA YpOBEHb OcabieHns reOMarHHTHOTO NOJIsl YC-
TaHOBJIEH B HacToALICe BpeMa?
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7.2. HocTtoanHoe MmaruuTHoe noJe (ITMIT)

[IMIT co3naeTcs NPOBOAHHKAMH € NOCTOSHHBIM TOKOM, PABHOMEPHO ABHXKYLIWMH-
csl MEKTPAUECKHMHY 3apAaaMi WM 3apAKeHHbIMH 4acTHUaMUu. XapakTepulyercs Ha-
NPAAKEHHOCTBIO MarHuTHoro rona A. PasmepHocTh — B cucteme CH amriep Ha MeTp
(A/M), B CI'C - B 3pcTenax (3), 1 9 = 80 A/m. [pyro#t yacro ucnonb3yeMoi Xapaxkre-
PHCTHKOI MOCTOAHHOFO MACHWTHOrO TIONA ABMASTCA MNOTHOCTL MArHUTHOIO MOTOKA,
Ha3biBacMmas Takke MarHMTHOM nuaykumen B. [lannas eanunHa B cucteme CH  mame-
paetcsa B Tecnax (Tu), B CI'C — B rayccax (Ic), 1 Tn= 10" Ce. B u H cBa3aubl B Ba-
KyyMe COOTHOLLEHHEM B = o/, [Ie MarHUTHAA NOCTOARHAs Ko =4 7 107 Tu/m. Jx
W30TPOMHON cpelibl, OTAHYAIOUIEHCA OT BaKyyMa, B = uguH, rae y — MarHuTHas MpoHH-
uaemMocTh cpefibl. CHITOBBIE IMHAK MarHUTHOIO NOAS 3aMKHYTHI. '

[TocTosHHBIE MArHUTHBIE TMOJIA UCIOAb3YIOTCH:

e ciabule — B ANEKTPOTEXHUKE, PATHOTEXHUKE, INEKTPOHUKE U T.1.

e cpeduue —~ B re0fOrHYECKHX HCClieJoBaHHAX (MarHuTHas pasge/ka, OCHOBaHHasA
Ha pa3TUyMH MarHUTHBIX CBOICTB FOPHBIX MOpoA); AN 0OpabOTKM BOAHBLIX CHCTEM
(yckopseT KoaryJisiLuio B3BeceH, CMauuBaHHe TBEPABIX MOBEPXHOCTEH, ajcopOUHIo no-
BEPXHOCTHO-aKTHBHLIX BEIIECTB, NMPOLIECCH KPUCTANIHU3ALMHE W PacTBOPEHUSA); B PO~
M3BOJCTBE AIIOMHHHA, LIMHKA M JPYTHX UBETHbIX METANOB (HA OCHOBE ABJICHHH 3JlEK-
TPOJIN3a); B TPAHCIOPTHBIX CPEACTBAX HA MArHUTHON MOJBECKe; B HAYYHBIX HCCIENO-
BaHHAX (YCKOPUTEAAX 3apAXKeHHBIX 4acTul, Kamepe BurbcoHa, ny3bipbKoBON KaMepe,
TPEKOBbIX ACTEKTOPAX HOHH3UPYIOLWMX YaCTHL, B MACC-CMIEKTPOMETPAX, [PH H3YyHYEHHH
AeHCTBHA MArHWTHOrO MOJIA HA XXUBbIE OPTAHU3MbI W IP.): B MEAUIIMHE [UIA JHArHOCTH-
KH U NeueHus (B AIMarHOCTUYECKHX LENISX MPUMEHAETCS ANCPHBI MarHUTHBIA pe30HaHC
(SIMP).

CuieHeote MaruuTHsle 1o (MIT) nofayuaroT ¢ MOMOLLLIO  CBEPXNPOBOAAILNX COTe-
HOUJIOB, KOTOPBIE HAXOAAT MPHMEHEHHe MPH MCCNEIOBAHMAX MArHMTHBIX, 3MeKTpUYe-
CKHX M ONTHYECKMX CROMCTR BEIUECTB. B IKCIEPHMEHTAX 10 U3Y4YEHHUIO NJia3Mbl, aTOM-
HBIX fZiep ¥ 3eMeHTapHbIX YacTuil. X HCMONB3YIOT Takxke B TEXHHUKE CBA3H H PamHo-
JOKaUK#, B KQYeCcTse MHAMKATOPOB MAarHUTHOIO NMOJA 3MEKTPOMAILHH.

Ceepxcurorvie MIT Mcnonb3yroT AN MOAYYEHHS JAHHBIX O CROMCTBAX BEILECTB,
U3y4eHUs MPOLECCOB, MPOUCXOAALME B HeApax MiaHeT n 3Be3d. CeepxcuibHble MIT
NOMy4aioT METOJOM HarpaBiaeHHOrO B3PbIBaA.

7.2.1. Heacmeue ITMIT na yenoeexa

Bosneiicreie TIMII Ha pyHKUMOHANBEHOE COCTOAHUE U 3[0POBbE YENOBEKA H3YUEHO
He B MonHOM Mepe. BONBIUMHCTBO WCCNEAOBAaTe/IEd OTMevaeT HanMyMe CReAyIOMMX
CHMIITOMOB: Pa3ApPaKUTE/ILHOCTH, YTOMJIAEMOCTH, PAacCTPOICTBA CHA, MOTEPH AlIETH-
Ta, TON0BHOH OONH AaBSALLErO XapakTepa ¢ fokanu3auueid B 061acTd TEMEHH, BHCKOB,
A6a. bonb BO3HMKaET MPHCTYNOOOPA3HO K KOHLY padovero IHs, a ¥ AUL CO CTAKEM
CTadMAM3UpORANAch U MOSBAANOCH YYBCTBO MOCTOSHHOH THkecTH B rosioBe. OTmeya-
JHCh kanobbl Ha NOBBIIEHHYIO PalIpaKUTENLHOCTB, PacCTPONCTBO CHA, FONOBOKPY-
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ACHHE NPH NEPEXOAE B BEPTHKAIBHOE NOJIOKEHHE, OBICTPOM pazrubaHuy TYJNOBHILA C
noTemHeHueM B rnazax. [Ipu npoBeseHHH MeAMUMHCKOro obGcaenoBaHus ObiiW BblsB-
fieHb! Hanuupe Opanukapain (VMEHbLIEHHE 9uCia CepleyHblX COKpallleHHiT MeHee 60
yAapoB B MMHYTY) MAH TaxukapauH (YBENHMUCHHE YHMCNA CepAeUHbIX COKpalueHUH Go-
aee 90 vaapoB B MMHYTY) B 3aBUCMMOCTH OT HHAMBHAYajlLHBIX ocoOeHHocTeil pabor-
HHKa. TIOHHKEHHE KPOBAHOIO JaBJICHUA, H3MEHEHHUE NEKTpo3HLedaorpaMmbl cocTaBa
KpOBH, rHIIEpeMHA KOKHBIX AOKPOBOB KHCTell pyK € YCHIEHMEM TOTOOTHENEHAS N No-
BbilLIEHHEM TeMIiepaTtypsl, 60Nk H OHEMEHME NaNIbLUEB PYK.

OcHOBHas Macca CHMOTOMOB CBH/ETENBCTBYET O (PYHKIMOHANEHBIX paccTpoiicTBax
B NeATeNbHOCTH HEPBHOH H Cep/eyHO-cocyaucToi cucTeM. CTOHKOCTS U riyOiHHa Bbl-
3BAHHBIX MOCTOSHHBIM MArHUTHBIM TOJIEM HapyLUEHHH onpenensioTcs BEJIMUMHON Ha-
npsxkeHHoCTH [IMIL, JUIHTEABHOCTBIO M NEPUHOAHYHOCTBIO MPeObiBaHMs B HEM.

7.2.2. lNuzuenuvecxoe nopmuposarnue IHNMIT

B Hactosliee BpeMs OCHOBHbIM HOPMATHBHBIM IOKYMEHTOM, YCTaHABAMBAIOWIMM
TpeOOBaHUA K YPOBHIO [OCTOAHHBIX MAarHMTHbLIX TONeH, SABNAIOTCA CaHHTapHO-
anuaemHonorHYeckde npasuna u HopmaTtuebl CanllnH 2.2.4.1191-03 «3Dnexrpomar-
HHMTHbIE NTOJIS B IPON3BOACTBEHHBIX YCTOBHAXN.

Ouenka ¥ Hopmuposarde [TMIT ocyuiecTBAAETCA MO YPOBHIO MArHUTHOFO Mo
i dhepeHUMpPOBaHHO B 3@BHCUMOCTH OT BPEMEHH €ro BO3IeiicTBHA Ha paboTHHKa 3a
CMEHY Uit YCIIOBHi OOLLETO (Ha Bce TeJ0) M JIOKATbHOro (KMCTH PyK, IMpearieybe)
BO3JCHCTBHI.

[penenvio aomyctumsble yposuu (I1Y) HanpsxenHoctd (Muaykuuu) [IMI1
Ha padoYKMX MecTax NpeacTasiekbl B Tabn. 7.1.

Tabnuua 7.1
TTJY nocTosHHOrO MarHMTHOFO MO

[ Bpems _ YcnoBus BO3AEHCTBUA
BO3JEHCTBUA oouee JOKATBHOE
3a pabouni My nny iy Iy
Z€Hb, HANPSDKEHHOCTH, Mam}lmo” HANpSKEHHOCTH, | o HATHOR HH-
MHHYTBI KA/M "H’ﬁ?;"“f KA/M aykuus, MTa
0...10 24 30 20 =
11...60 16 20 >4 2
61...480 8 0 5 =

[Tpu BbiMOJAHEHHH paboOT B 30HAX C Pa3NHYHOH HANpPHXKEHHOCTHIO (MHIAYKLHeil)
[IMI1 o6iuee BpeMs npedblBaHug NepcoHala B 3THX 30HaX He J0JLKHO MPEBBIWATE Mpe-
JENBHO JOMTYCTUMOE /A8 30Hbl ¢ MAKCMManbHON HaMpPAKeHHOCTHIO.
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7.2.3. Meponpuamus no sauuime om 6pednozo deticmeusn [IMIT

3aupma paccmoanuem. Tlockonsky WHTeHcuBHOCTL TIMIT ymenbinaetcs nponop-
LMOHANBLHO KBAAPaTy PACCTOSHHA 0 MArHUTHON CHCTEMbI. 3alIMTa PacCTOSHHEM sBJis-
eTcs oaHoi n3 Haubonee >hGEeXTHBHBIX M HATEKHBIN. MarduTHbIe M34€IHs8 U MaropT-
Hole CHCTEMB! ZOMKHB! pasMellaTbCs Ha OTASSbHBIX YYacTKax HWIH B MOMELICHMAX,
H307MPOBAHHLIX OT ApyruxX padounux mecT. IlyasThl ynpasnenns MarHuTHBIMH yCTpO#H-
CTBAMKH M CHUCTEeMaMH  JOJUKHbl  OBITb  BbIHECEHBI 3@  Npefensl  30HbI,
B KOTOpO# HanpsxernHocTs [IMIT apessiiaer IJAY. Pacctoanus 1o mcrounnkos [TMI1
JOJDKHBI ONPeeaThCA 10 Pe3ynbTartaM u3Mepenus HanpsxeHHoctd [TMIT u cooTBeT-
creus ux [TV, Vuactku u nomeueHus ¢ HanpskenHoctamu [IMIT, npessiaommmu
TIY, nomkHbl 06GO3HAYATHCA CHEUMANBHBIM  (IPERVIIPEKAAIOILHMM 3HAKOM Mo
I'OCT P 12.4.026-2001 «Bnaumanue! Maruuttoe none» (puc. 7.1).

3auuma epemenem. B cnyyae, ecnu uH-
tencusHocTh TIMII npepeiwaer T1IAY nns
BOCbMHYACOBOro mnpedbiBanug (cM. T1abm
7.1). To 3amnTa pabOTHMKA MOXKET ocyllle-
CTBAATLCA COKpalleHWEM BpEeMEHU npedbl-
Banus B [IMIT.
Ixpanupoeanue ncrounnxos MIT nau
pabouux mect. Ans 3ainThl nepcoHana, o6-
CNYAKUBAIOUIEr0 MOUIHBIE 3INEKTPOMAarHHuT-
HBIE CHCTEMBI, MOXKHO MPHMEHATD MArHUTO-
Puc. 7.1. [lpenynpexxaatomimii 3HaK:  CTaTHUECKOE 3KPaHUpOBAHUE OTAENbHbIX
«BHumanue! Marnuthoe none» padodnx MeCcT U NPOU3BOJICTBEHHBIX y4acT-
KOB.

OnHako Tonbko npu HanpskeHHoceTH [IMIT no 5 kA/m, T.e. vmke T1J]Y, marnuto-
CTaTHYeCKHe 3KpaHbl H3 GEPPOMarHUTHBIX MATEPHATIOB OKa3blBAIOTCH NOCTATOMHO -
¢dexktuBHbIMH. Tlpn Gonee Bicoxux Bennunnax [IMI1 onu ue oOecneuunsaoT Tpebye-
MOM 3alUTBI TEpCoHaIa.

Bonee mepcrnekTUBHBIM ABAAETCA IKpaHMpoBaHMEe paboyero MpoCTpaHCTBA CBEPX-
NPOBONAIIIMMH MaTepyanaMH, 00ecneunBaloIMMHK U3MEHEHUE HANPABIEHNUS MArHHTHO-
ro notokocuenneund. Takue IKpaHbl NO3BOJAOT CHUKATL HanpsukeHHocTs MIT B ste-
CATKH pa3.

Koynencayua NMI1 B 3auminaemom obbeMe (NonHas BN YacTHUHas) JONOMHU-
TeNbHBIMM McTouHuKaMu MIL, cunoBble JHHMM KOTOPOro NMPOTHBONONOXHBI 110 Ha-
NPaBieHNUIO BHEUIHETO Nosid. BMecTe ¢ TeM 3a1a4u CHHTe3a JOMOJHUTEIBHBIX UCTO'-
Hukor 'IMI 8Baa10TCS JOBOJTBHO CAOXKHBIMH.

Hcerouenue xonmarxma pabotunkoB ¢ IIMIT ocyulecTBnaTs ¢ npHMeHEHHEM
CPeACTB MEXaHM3allMM, XPaHEHHE, TOrPpy3KY M IepeMEIUCHHE MOHTAKHBIX H3IeNui
cnelyeT OCYIIECTBIATE € NPUMEHEHHEM CNIEUHANBHOI Taphl M3 HEMArHUTHBLIX MATEPHA-
NOB (AepeBo, NEHONNACT U MP.) WM B «APMAX» — NPUCNOCOBNEHHAX, MOJHOCTBIO HIH
YACTHUHO 3aMbIKAIOHIHX MarHHTHOE ToJIE.
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Koumpo.ts yposus [IMIT npoBoayTes nyTeM HIMEPCHUA 3HaYeHUit 5 uan /1 va no-
CTOSTHHBIX paboyMX MecTax mepcoHaia WiM B HECKOJIBKMX TOYKax padoueil 30HBbl, pac-
NONOKEHHBIX HA PAa3HBIX PAcCTOSAHUAX OT UCTOYHMKA TPH BCEX pexxMmMax padoTel MAH
TONBKO MIPU MaKcumanbHom pexume. OnpenensiowmmM ssaderca HanGonblilee UMe-
pCHHOE 3HAYEHHE HANPSXKEHHOCTH.

Hdeuebno-npodpuiakmuueckue Meponpuamus 1npejiycMaTpHBalOT  NpeaBapH-
TeNbHble N nepnosnyeckre (1 paz B 2 roAa) MeIHLIMHCKNE OCMOTPBI ¢ 00f3aTeNbHbiM
y4acTHeM TepaneBTa H HEBPONATOJIOra, a TaKKe HCCEI0BAHUEM COAEPKaHUs IPUTPO-
LUTOB, TPOMOOUMTOB, JIEHKOIIMTOB B KPOBH M 3annceio JKI.

[Tpu nossneHuu npusnaxos HebnaronpuaTHoro aeficteus [TMIT na opranuam pa-
GOTAOLIMX PEKOMEHIYIOTCA ClERYOIHe NedebHble MEPONpUATHS: obLeyKpenaromas
Tepanus, CaHaTOPHO-KYPOPTHOE JieueHHe, ledeOHas GH3KyAbTypa; IPH HAJMYHUK COCY~
JUCTBIX HApyWIEHUH Ha KHCTAX pyk: BUOpaLMOHHbII MaccaX. BOJAHblE BAaHHOYKH, Tpe-
napaThi, yMEHbLIAIOHNE OTEYHOCTh PYK, BUTaMunbt rpynn B u C v 1.1 Jinua ¢ nefipo-
CEHCOPHOI NONMHEBPONAaTHeH PYK NOLIEKAT BpEMEHHOMY nepeBoay cpokom Ha | — 1.5
Mecslia Ha He cBA3aHHble ¢ npeficteuem [IMI1 paboThl, a Takke MPOXOKIEHHIO Kypca
JiedeHns.

KoHTpoabHble BONPOCH K MYHKTY 7.2

1. Kakve BHABI MOCTOSHHONO MAarHUTHOIO NMOAs B 3aBHCMMOCTH OT MHTEHCHBHO~
CTH UCNONB3YIOTCA B TeXHuKe?

2. Kakoe aeficTBHe OKa3piBaCT NOCTOAHHOE MarHMTHOE MOJI€ Ha OPTaHM3M YeNo-
BEKa B LIeJIOM H MPH JIOKAILHOM BO3AEHCTBHH HA KOHEYHOCTH?

3. Ot kakux daktopos zaBucut I11Y TIMII?

4. Kak usmenserca [TV [IMI1 ¢ ysennueHuem BpeMeHu Bo3eitcTBUA?

5. Ecau pabotel BeInogHs0TC pabOTHHKOM B 30HAX ¢ Hanps:keHHOCTbio TIMIT
25 MTn, 18 mTa u 5 MTha, kakoBO Npe/iebHO JONYCTHMOE BpeM BbINOJHEHUS paboT?

6. Kakne mepbl nenonb3yioTes Ans 3ammTs pabothykos ot [TMIT?

7.3. DeKTpOMarHuTHoe NnoJe NpoMbILIeHHOH YacToThl (S0 ['u)

HeTounukamu 31eKTPOMAarHUTHBIX NOJeH NMPOMBILIIEHHOR 4aCTOThI ABNSIOTCA IO~
Oble anekTpoTeXHMuECKHe YCTpOWHCTBA, TIHTAOWIMECS OT CeTH vactotodi 50 [u. Mom-
HbIMH HCTOYHUKAMH 3MCKTPHYECKHX MOJIeH MPOMBILIEHHOH 4acTOThl ABAAIOTCA, Ha-
TpUMep, JMHUM 3MeKTporepeaayn HanpsbkeHuem 220, 330, 500 xB u Bbiue.
B KauecTBe MOMIHBIX HCTOUHHKOB MArHHTHLIX 110J16ft MPOMBIIINEHHON YaCTOThI MOXKHO
Ha3BaTh MHAYKUMOHHBIC MUK, TOKOTPOBRO/ILL, TPAHCGOPMATOPH! U T 4.

[ockoneky ofmydenne yenoseka 3MeKTPOMArHUTHLIM M0J1€M YCTAHOBOK, TUTAEMBIX
TOKOM NMPOMBILUIEHHON YacTOTHI, POUCXOAUT B «ONHKHEH 30He» W3nyueHus (30He, B
KOTOpO#i paccTosiHue A0 WCTOMHNUKA MEHbBIIE AWHLI BOJIHBI Hadydenus — 6000 kM, mns
3IEKTPOMarHKTHO! BOMHBI yacToToit 50 I'll, rae 3/eKTpoMarHuTHas BoHa He copMH-
POBaHa), T0 MPHHATO paccMaTpuBaTh 3MEKTPHUECKYIO W MArHMTHYIO COCTABIAIOMIHE
0% He3aBMCHMO JPYT OT JApyra.
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7.3.1. Adeiicmeue 2,1eKmpoMazHUMHBIX HO1CH RPOMBIULTEHHOI Yacmomb!
Ha 300poebe Ye.106eKa

InuTensHoe NEHCTBHE 21EKMPUNECKOZ0 NOIA APOMBILLASHHON YacTOTh HA Opra-
HU3M 4eNoBeKa CyObeKTHBHO BhIPDKAETCA xanodaMH Ha ronoBHyo 00Mb B BUCOYHON H
3aTHUIOYHON YacTAX TOMOBbI, BANOCTb, PACCTPONCTBO CHAa, CHHKEHHE NaMATH, NOBbI-
WEHHYH Pa3ipaKMTeNIbHOCTD, anatHio, onu B 00/1aCTH cepala, CoNpoBOXKIaoUMecs
cepauebuennamu u aputmuei. [Ipu npoBeneHHH MEIUUMHCKHX MCCIEAOBAHMH OTMe-
YEHBLI HApYWEHMs (YHKUMOHANBHOTO COCTOSHHA LEHTPANBHON HepBHOM cHcTeMsl M
CEepIEeYHO-COCYINCTOMN CHUCTEMBI, H3MEHEHHS B COCTaBe NepHpepHIECKOH KPOBH.

Mazuumuoe noae (MIN) nnayuupyer B Tene venoseka suxpeble Toku. CoryacHo
COBPEMEHHBIM TpeACcTaBAEHHAM HHAYUHPOBAHHE BHXPEBLIX TOKOB ABJAETCS OCHOBHBIM
MexaHuiMoM 6ronoruyeckoro aedcTeus MIT. OCHOBHBEIM mapaMeTpoM, ero XapakTepH-
3YIOLIMM, SABIIIETCA MAOTHOCTb BUXPEBBIX TOKOB. buosnornveckas s¢gpextuBHocts MI1
3ABHUCUT QT €r0 MHTEHCUBHOCTH U MPOI0JDKHTEIBHOCTH BO3AEHCTBHS.

MIT Bbi3biBaeT M3MeHeHMs (YHKUMOHANBHOIO COCTOAHMA HEPBHOM, Cepae4HO-
COCYAMCTOH, UMMYHHOU cucTeM. MiMeeTcss BEpOATHOCTb yBENHUEHHA PHCKA Pa3BUTHA
JIeHKO30B U 3JI0Ka4eCTBEHHbBIX HOBOOOPA30OBAHHI LEHTPAIEHOH HEpBHON CHCTeMbI. Tak,
HanpuMep, uccnenoraHus yuensix lIseunn nokasanyu, 4ro y npereil no 15 net, mpoxu-
parotux okoso JISI npu maruutHol nuaykuuy 0,2 mMxTn, BepoarHocTy 3aboseBaHms
nelikemuedt B 2,7 pasa BBIIE, UEM B KOHTPOJILHOM IPYNNe JeTell, NPOXXHBAIOLINX BIAIM
ot JIDIL, u B 3,8 pasa Buuule, ecnd HHAYKUMA npesbinaer 0,3 mxTa, T.e. cocrapaser
okono 0,24 A/m. B nacrostuee speMs uHaykuua 0,2 MxTn npudara B HIBeunu kak 00s-
3aTenbHas MpH CTPOMTENLCTBE HOBBIX 3[dHUM, B KOTOPBIX MOTYT HaXOAUTHCH JIETH, B
TOM UMCIIE M ANA KIIIBIX NOMELIEHHH.

7.3.2. Hopmupoganue uHMEHCUGHOCMU ITEKMPUHECKOZ0 U MAZHUIMHOZ0 noJel
HPOMBIULTEHHOU HACMONbI

CrHcoK HOPMATHBHBIX JOKYMEHTOBR, PErAaMEHTUPYIOWMX TPeGOBAHUA K YPOBHAM
anextpuyeckux (3I1) u marnuTHbIX (MIT) mostell npoMbluneHHOR YacTOTH NpHBeleH
Tabn. 7.2.

CornacHo CaunlluH 2.2.4.1191-03:

¢ npebbiBanne B D11 nanpshkedHoCTHIO 10 5 KB/M BKAIOUUTENbHO fOMycKaeTCs B
TeueHne paboyero aH#;

e sonycTuMoe Bpemsa npebGoiBanua (B uacax) B T HanpskendocTsio oT 5 mo 20
KB/M BKJIIOYHTEBHO BBIYHCIAIOT 110 hopmyie

T=2"2-2 7.1
£ 2 (7.1

rie E — HanpsokeHHocTh Bo3aelicTByiowero 311 B kKoHTpomupyeMoit 30He, KB/M;
e npu HanpaxedHoctd T ot 20 1 g0 25 kB/M BpeMs npeObIBadHA ftepcoHansa B
211 ne nomxHO npesbiaTs 10 MuH;
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® [IpeleNbHO IONMYCTUMBIH YPOBEHbL HAMPSLIKEHHOCTH Bo3aeiicTytowero 11 yera-
Hag/iBaeTcsd pasHsiM 25 kB/M, npeboiparue 8 311 ¢ HanpskeHHOCTBIO Oostee 25 kB/nm

9e3 npUMeHeHUs CPEACTB 3aLUUTLI HE J0MYCKAETCH.
Tabnnua 7.2

HOpMaTHBHbIB AOKYMEHTBI IO NIEKTPOMArHUTHLIM NONAM ﬂpOMblmﬂeHHOﬁ YaCTOThl

Ngl Odb03HayeHHe { HaumeHoBaHue
TocynapcteeHHbie cTaHaapTel PO

1 [TOCT 12.1.002-84 CCBT | DieKTpHUUYECKHE NONA MPOMBILIIIEHHON YaCTOThL.

Honyctumble YPOBHH HANpsUKEHHOCTH H TpeboBa-

HUA K [IPOBEACHUIO KOHTPOJIA HA padoudX MecTax

MexoTpacieBbie nipasu.ia 1o oxpade Tpyaa

2 | TIOT PM-016-2001, MexoTpacnessle MpaBuna No oxpaxe Tpyaa (mpa-
P/1153-34.0150-00 Bis1a 6€30MaCHOCTH MPH IKCAYaTaLMK EKTPOyC-
TAHOBOK)
CauurapHbie HOPMBI M [IpaBH/Ia
3 | CaulluH 2.2.4.1191-03. DNEKTPOMArHUTHBIE HOJA B NPOU3BOACTBCHHBIX
| Y1B. 30.01.2003 YCIIOBUAX

Honyctumoe Bpemsd npedbiBaHns B JI1 MoxeT ObITE peanu30BaHO OAHOPA3OBO MM
IpoGHo B Teuenue padouero axd. B ocranbHoe pabouee BpemMs HEOOXOAMMO HAXOAUTH-
¢ BHE 30HbI BAusiHKA 311 Win NpUMeHATb CpelcTBa 3alliMThI.

Bpems npedoisanus nepcoHana B TeyeHue paboyero aHs B 30HaX C paznuyHoON Ha-
npskeHHOCTBIO 311 BeryUcsAioT 1Mo dopmye

tE tE tE )
T =% T—1+T—2+...+T" ! (7.2)
¥ El Ez En

rae Ty, — NpUBEIEHHOE BPEMS, 3KBHBANEHTHOE N0 OHonorudeckoMy 3ddexTy npedol-

BaHHIO B DI HIKHeH rpaHHLbl HOPMHPYEMOH HaNPsHXXEeHHOCTH; r, A .. fp — Bpe-
n

M5 npeObiBaHMA B KOHTPOIMPYEMBIX 30HAX C HANPAKEHHOCTHIO F L Ez, o, Epow TEI’

Tk, - [g, — nonycrumoe Bpems TpedblBaHHa Mg cootsercTBytomnx Ei, E, ..., E,

KOHTpOHpreMbIX 30H.

[puBenentoe Bpems He JOMHKHO NpeBbilLiaTh 8 4.
B ocHoBy HopMupoBanus ypoBHs MIT MoNoXKeHO J0MYCTUMOE 3Ha4€HHE MIOTHOCTH
BHXDEBOro ToKa B OpraHn3Me ueNoBeka (¢ pasHbiMu Ko3hgHULeHTaMu 3anaca).
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JonycTumas HanpsiokeHHOCTL A WAW MHAYKUUS B MarHUTHOTO MOAs YCTAaHaBIHBa-
€TCs paz/iesbHO [NA YCHOBHiI OOILEro (BCe TENIO0) U NOKATBHOIO (Ha KOHEUHOCTH) BO3-
AEHCTBHA B 3aBHCHMOCTH OT NPOIOMKUTEIBHOCTH NpeObIBaHKA B MAarHUTHOM NOJE.
JonycTyuMble YPOBHM MarHUTHOrO Nons 1puBeaeHs! B Tad. 7.3.

Tabnvna 7.3
JonycTumble ypoBHH MarHUTHOTO MONS
JonycriiMble YpoBHH MarHUTHOTO MONA
Bpems npebbiBanns, H (A/M)/B (mxTn)
g npy BO3AeHCTBUY
o0iLeM JIOKaNbHOM
<1 1600/2000 6400/8000
2 i 800/1000 3200/4000
{ 4 400/500 160072000
| 8 80/100 800/1000

HonycTHMble YPOBHM MardHMTHOTO NMOAS BHYTPH BPEMEHHBIX MHTEPBANOR Ompe-
JeNAKTCA UHTeprionauueit (puc. 7.2).

B, mTn

2,0

1.5

1.0

05

Puc. 7.2. ITHY npounssoactBerHbix Bo3aecTBUd MIT npomsiuinenuoi
YacTOTHI B 33aBHCUMOCTM OT BpEMEHM  TNpedbiBaHWS TepcoHana
AN yCIOBHi 001ero Bo3aeiictaus
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[pu HeoOXoAMMOCTH NpedLIBAHUS NIEPCOHANA B 30HAX C PA3NtMYHON HanpsKeHHO-
CTHIO MarHMTHOrO noas ofilee BpeMs BbIMOTHEHHA paboT B 3TMX 30HAX He AOMKHO
NPEBLILATH NPENENbHO JONYCTHMOE IUIS 30HBE C MAKCHMAaNbHON HANPA/KEHHOCTBIO.

Jonyctumoe Bpems npedblBaHUA NEpPcoHaa B MarHUTHOM F0jIe MOXeET OblTb pea-
NU30BAHO O/JHOPA30BO MK APOOHO B Teuekne padouero ans. [Ipu usmeHenuu pexuma
TpynAa #t otabIxa (cMeHHas padota) 11pelenbHO A0TYCTHMBbIH YpOBeHb HE JAOIKEH Npe-
BbIILIATH YCTAHOBICHHLIH Utd 8-tiacoBoro padouero aHs.

Jnis ycioBuil BO31eHCTBHA MMIYJIBCHBIX MarHUTHBIX nonel 50 I'u npejenbHo g0-
MYCTHMBlE YPOBHH aMIIMTYIHOrO 3HAUYCHHS HAIMPHKEHHOCTH 11048 Hyny Anddepentn-
POBAHBI B 3aBHCHUMOCTH OT 00MleH MPOJOKUTEIBHOCTH BO3AEHCTBHUA 33 pabouyto cMe-
HY 7 W XapaKTepUcTHKH UMITYJILCHBIX PEXMMOB IeHepaUnH.

KoHTponn ypoBHeii 21eKTPHeCKOT0 H MATHHTHOTO NoJAeH NOMAKEH NPOBOAMTHCA:

¢ [IPH MPHEMKE B IKCILTYaTalHiO HOBBIX M PACUIMPeHUM AEfICTBYIOIUMX MEKTpoyCTa-
HOBOK;

e npH 00OPYAOBaHHH MOMELICHHI 1/ TOCTOSHHOIO MM BPEMEHHOI0 NpedsIBaHUs
riepcoHana, Haxoaayxcs BOMNU2M 3EKTPOYCTAHOBOK (TOABKO LISt MAarHHTHOTO TONA):

e [IpM aTTeCTALUH pabouux MecT.

YPpOBHH 3M€KTPHYECKOTO ¥ MAarHHTHOFO noneil Jo/MKHbI ONPeaenaThcd RO BCel 30-
He, I€ MOXEeT HaXOAHTLCA [EepPcOHal B Npoliecce BhIMOMHeHUa padoT. Ha MaplupyTax
CJIeIOBAHMS K paboyuM MecTaM M OCMOTpPa 000pyn0BaHUA.

MamepeHus HanpsyKeHHOCTH IMEKTPUUECKOTO MO IOMKHBL MPOH3BOIUTHCA:

a) npu padotax 6e3 noabema Ha 000pyAOBaHHE H KOHCTPYKUNH — Ha BbicoTe 1,8 M
OT TOBEPXHOCTH 3EMIH, NNINT KabesibHOrO KaHana (JI0TKa), nnowanku odciyKusaHus
00OpyAOBaHHA UM NO1A NOMEILEHNS;

6) npu padoTax ¢ nogbeMoM Ha 000pyaOBaHUE H KOHCTPYKLIMK — Ha BolcoTe 0.5, 1.0
u 1.8 M o1 nona nouraaku pabovero Mecta (HarpUMep. 10:a JI0JAbKH MOAbEMRUKA) H
Ha paccTosHuu 0,5 M OT 3a3eMJIeHHBIX TOKOBELYIUUX yacTeidl 000pynoBaHHS.

U3smepeHHs HaNpAXKEeHHOCTH (MHAYKLHK) MarHUTHOTO MOAS A0DKHb! NPOU3BOINTE-
cs Ha BbicoTax 0,5, 1,0 1 1,8 M oT nona nnowanky padoyero MecTa, 3eMJM. MoJa rno-
MELIEHHSA, HACTHA IePEeXOAHBIX MOCTHKOB H T.M.. @ NPH HAXOXAEHHU UCTOYHHUKA Mar-
HHTHOro nong rnoj padouuM MecTOM — IOMNOJHHTEbHO Ha YPOBHE Mosia MIoWAaAKH pa-
Houero Mecra.

M3smepenns HanpsykeHHOCTH (MHAYKUMH) MAarHUTHOTO 110719 AOJKHBI TIPOBOAUTHCS
pH MakcuManbHOM padoueM TOKE 2MEKTPOYCTAHOBKM WM W3IMEPEHHbIE 3HAYEHHH
DOJKHBI NEPECUHTHIBATECA HA MAKCHUMAIbHBIH pad0unii TOK [, MyTEM YMHOXEHHs

U3MEPEHHDBIX 3HAUEHUI HA OTHOWEHHE [, /1. Tiie [ — TOK B UCTOUHUKE MATHWTHOTO MO-
7% B MOMEHT H3MEPEHHA.

HanpshxkeHHOCTh (MHAYKUMS) MarHHTHOTO TONA U3MEPAETCH B MPOH3BOACTBEHHBIX
MOMEWEHHAX C MOCTOSHHBIM NpeObIBAHHEM NEPCOHaNa, PaCHONOKEHHBIX Ha paccTos-
Hui MeHee 20 M OT TOKOBEYILMX YacTei 3MeKTPOYCTaHOBOK, B TOM YHCAE OTIEAEHHBIX
OT HHX CTEHOM,
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7.3.3. Cpedcmesa 3auqunsl NepcoHa.1d, padoONAION(e20 6 30He delicmeus
rekmposaziuumusx no.iei wacmomoir 50 I'y

Cornacno CanllyH 2.2.4.1191-03 zawmra paboTaiomsx oT HednaronpusaTHOro BO3-
JEHCTBUA ITECKTPUYECKHX rofel AomkHa odecnevusaThcs BBIMOMHEHHEM OpTraHu3aiy-
OHHBIX, HHKEHEPHO-TEXHUUYECKHUX H Ne4eOHO-NPOoHNaKTHIECKMN MepOTIpHATHH.

Opzanuzayuonisie MepoOnpHATHA BKIKOYAIOT B ced BbIOOP PaLHOHATBHBIX PEXH-
MOB paboThl MepcoHana rno 00CAY)KHBAHHIO IIEKTPOYCTAHOBOK, OrpaHUYeHHEe MeCT U
BpeMeHH NpedbIBaHUA NepcoHana B 30HE BO3AEHCTBUA INEKTPHUECKUX NoNel YacToToH
50 Tu. Ux BHeapeHHe pernaMeHTHpyeTCs ACHCTBYHOLUMMH fpaBHiaMH W He Tpelyer
Kakux-mbo 3atpar. .

Husrcenepno-mexnuueckue MeponpuaTHs NoJApa3yMeBalOT pallMOHanbHOE pa3Me-
LIEHUE INEKTPOYCTAHOBOK U MpUMEHEHUE IKPAHUPYIOLLUX CPEICTB Al ThI.

Payuonaionoe pazvewyenue 060pyoosaniia, KOHCTPYKTUBHBIX 3JIeMEHTOB (OTOpHI,
nopTansl U T.M.) HA OTKPBITHIX pachnpeaeNuTeNbHbIX ycTpoficTBax (OPY) pewraerca Ha
CTANUU MPOEKTUPOBAHUA IJIEKTPOYCTAHOBOK OO MOeT ObITh peas30BaHO MpH pe-
KOHCTPYKUMH MOACTAHLMK B UEJOM WK €€ OTIEeNIbHbIX YacTed. Bhibop BbICOTHI No/ABE-
€a TOKOBEAYUINX HacTeil, wiara pacuyervieHHa (asHeX NPOBONOB, PACCTOSAHUA MEXIY
¢a3HBIMH TIPOBOIAMH BLIMOJIHAETCA HCXO0/A HE TOMbKO M3 YCITOBHIT oOecrie4eHus ek-
TPUYECKOH NPOYHOCTH BO3AYLIHOIO MPOMEXYTKA, HO W oOecreyeHus B3aHMHOH KOM-
TieHCaUuy IEKTPUUECKUX Tonell pa3HbIX (pa3, a TakkKe CHWKEHMUA HAIpPsXKEHHOCTH
3EKTPHUUECKOrO NOJA B 30HE HAXOXKICHUS NepcoHana.

K sxpanupyrougun cpedcmean 3aupunivt, TPUMEHIEMBIM NIPH 3KCIYATALMK 1EKTPOyC-
TAHOBOK CBEPXBBICOKOrQ HANPSKEHHA, OTHOCATCA KPAHWUPYIOILHE HaBeChl, KO3bIPbKH, fe-
PErOpPOAKH, NMEPEHOCHBIE IKPAHUPYIOLLHE YCTPOHCTRA, IKPAHHPYIOLLHE KOCTIOMBI.

OTMeTHM, YTO 3alIHTHbIE CBOMCTBA 3KPAHMPYIOLWIUX YCTPOIICTB OCHOBaHbI Ha 3¢)-
dexre ocnabieHUs HaMpAHKEHHOCTH M HCKWKEHUH DJJEKTPHYECKOro Mojs B Mpo-
CTpaHCTBE BOJM3H 3a3e€MJICHHOTO JNIEKTPHIECKOTO NpeameTa (puc. 7.3).

+

Puc. 7.3. TIpuHUMN AeHCTBHS IKPAHUPYIOLIETO HaBeca
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DKpaHHpYIOWHME HABECHI ABAKIOTCA OJIHUM U3 3(D(eKTHBHBIX CPECTB 3alUMTh Tep-
coHana, 3ausaToro padorofi Ha OPY. OHu BBINONHAIOTCA B BUAE MapasiebHbIX IPOBO-
JI0B. HATAHYTBIX Haz MPOXOJaMH MEX[1y BbICOKOBOMBTHBIM 00OpyAOBaHHEM AUOO Hafd
NelIeXOAHBIMU JOPOXKaMH (pHc. 7.4).

L=

e
Puc. 7.4. Dkpanupytolinii HaBec Haa NPOXOAOM B 3/laHUE

HaBecb! H3roTaBnuBatoTCA M3 CTAIBHBIX NPYTKOB /1HO0 U3 OTPE3KOB CTANBHOrO TpOca
MY MpoBOAA AHaMeTpoM 5...8 MM, KOTOpbie HATATUBAIOT MapafeibHO APYr APYry npH
paccTosHuy Mexy Humu 10...20 cm. HaBechl nenecooOpa3Ho ycTaHapivBaTh Ha ypoBHe
2,3...2,5 M Haz 3emneit Haa npoxoAaMu M yuacTkamu OPY, ¢ KOTOPBIX MpPOW3ROIAT OC-
MoTp obopyaoBaHus. [Ipi 3ToM HeoOX0aMMO, 4ToGb! PACCTOSIHHE OT FONIOBH YeIOBEKa 10
HaBeca OblTo He MeHee 30 cMm.

[iinpuna HaBeca nonkHA ObITh He MeHee .S M, a [UTHHA MX 3aBUCHT OT pa3MepoB
3aIMLLAEMOr0 y4acTKa.

DKpaHUPYIOLIHE KO3bIPHKH W3rOTABAMBAIOT U3 METANIHUYECKOH ceTkH ¢ fuedkamu
He kpynHee 50 x 50 MM, yKpenisemoii Ha paMe U3 YrioBoi cTan. YCTaHaBaMBaloT UX
Had paboyMMH MecTaMH, C KOTOPLIX MPOU3BOAATCS padOThl N0 YNpaBieHUIO U obciy-
KUBAHHIO: Y arperateix uikagor U wkadoB ynpasieHHs BO3INYUIHbIX BbIKJIKOUaTENeH,
NpHBOIOBR pa3beIMHHTENEH W APYTHX YCTPOWCTB U annaparoB, TpeOYHOLMX MepHo-
IUYECKOTO 00CTYKUBAHKA.

IlupuHa Ko3bIpbKa NOMKHA OBITH He MEHee 00beKTa 00CAYKUBAHUA, a TMHA ero
BBICTYRatoutel 4actTu — He MeHee 1 M. llenecooGpa3Ho ycTaHaBNUBaTh KO3BIPEK Ha BI-
core 2,5 M Han 3emieii.

DKpaHUpyOllie MeperopoiKH yCTaHaBAHBAKOT BEPTHKANBHO H TOUMHO MocepeanHe
MEXIY COCENIHMMHM AYEeHKaMK BO3NYLIHBIX Bbikmouarenedi. OHU M3rOTaBIUBAIOTCA U3
METaNMYECKOH CeTKM HIIM CTalbHbIX MPYTKOB, CMOHTHPOBAHHLIX HAa CTALHOW panme
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COOTBETCTBYIOLIMX Pa3MeEpPOB I KPEHATCS Ha CrleUHalibHbIA OMopax ¢ OTTsHkkamu. [pn
3TOM HHMKHAA TpaHb Neperopoiky A0MKHA HAXOAHTHLCA HAA HOBEPXHOCTHLIO 3€MIM Ha
BbicoTe 2...3 M. uTODbI HEe MewWwaTh Npoxoay Joael 1 npoezdy MawuH. InuHa u Beico-
Ta NEPeropoIKH J0IKHbI ObIThb, O KpaiiHell Mepe. paBHbI ITHHE W BbICOTE BO3AYLIHOTO
BBIK/IOYATEAS C YUETOM BCEX €ro TOKOBeAVIIMX yacTed. [lepeHocHble KkpaHupyiolLie
ycTpoHcTBa (BpEMEHHbIE YCTPOWCTBA) MpeAHAa3HaueHbl JUIA 3aiiUThl MepcoHana,
BbITIOJTHSIOLIETO B TEYEHHE JUTHTENBHOTO BPEMEHH Kakue-1HOo paboThl Ha ydyacTKax
ACUCTBYIOIEN MEKTPOYCTAHOBKH, HE 3allULIEHHLIX CTalMOHAPHBIMK JKpaHamu. Ha
puc. 7.5 npuBeeHbl TPUMEPBI HCIONb30BaHHA BPEMEHHbBIX YCTPOHCTE.

a) 0)
Puc. 7.5. BpeMeHHbIe 3kpaHUpyIOLLe YCTPOHCTBRA:
a) BPEMEHHbII (ePeHOCHOH ) IKPaHUPYHOLIHI KO3BIPEK;
6) 3KpaHHUpPOBAHHE MOJEK C MOMOLIBIO CETYATBIX LIUTOB

Tpyu nepeceuennu Bo3nywHbIMU AUHUAMH (BJI) 500 kB TpaHcropTHbIX nyTeil Ha
yuacTKke MepeceycHnsl HCMob3yeTcs TPOCOBOE 3KpaHHpOBaHWE. B 3ToM citydae s
CHIDKEHHMS eKTpHYeckoro BnuAHuA BJI Ha nepee3aax 1 B MecTax npoxoaa JitoAei Mo-
ryT OblTb HCMOIB30BAHbl IKPAHUPYIOLIHE 3a3EMIICHHbIE TPOCHI.

KOHCTpYKTHBHO 3KpaHbl LeNieco00pa3HO BLINOMHATL B BUIE PACILCIEHHBIX B FOpH-
30HTAILHOMN MJOCKOCTH NPOBOIOB, MOABELIMBAEMbIX NMOA Kaxao# dazoii BJI. Kpome Toro,
MyTeM 10Ja4H Ha 3KpaHbl HAaNpshHKEHUA B NpoTHBOgase ¢ HanpskeHneM BJ1 moxHo ocna-
OHTBb FnekTpuyeckoe BnusHue BJI 6onee yem B 2 paza.

Pa3padoTka 3KpaHUpYIOLIMX KOCTIOMOB Obina HadaTa elie BO BTOPOH MONOBHHE
60-x romoe XX Beka. Ha puc. 7.6 npuBesaeH nipuMep oAHOH U3 MoaHdHKaLUI 3KpaHH-
pyioulero KoctioMa. Creayet 0cod0 OTMETHTh. UTO padOTa B IKPAaHHPVIOLIMX KOCTIO-
Max B LensX BTOPHYHOM KOMMYTALIMH 3anpenieHa UCXOAA U3 cooOpaxeHWH 3exTpo-
OesomnacHoc1i. B 3ToM cnyuyae Haubonee npHeMIIeMbIM ABJISETCA NMPUMEHEHHE Aepe-
HOCHBIX 3KPaHHPYIOLLHX yCTPOHCTB.
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Puc. 7.6. O61umii Bu DKpaHHPYIOLLEro KOMIUIEKTa A
padoT noa HanpshkeHHeM (criepeny M ¢3aan): | — sxpaHu-

pylOWMil  KamoWoH: 2 — IKpaH Ui NHua; 3 — 3KpaHu-
pyrowas KypTka; 4 — 3KpaHupytolMe nepyaTky; 5 — akpa-
HHpYtowHe GPIoKH; 6 — 3KpaHupyowwasa o0ysb; 7 — KOH-
TAKTHbIE BbIBOALI W TEPEMBIYKH; § — NPOBOMHMKH C 3a-
skumamu;, 9, 10 — COOTBETCTBEHHO OCHOBHBIE W J10-
MOJIHUTENbHBIE KaHaibl MOBBILEHHOH MPOBOAMMOCTH;
11 — KOHTaKTHble KHONKH, |2 — 3KpaHHPYIOLIMH HAKATHHK
13— wu3MepuTenpHas  KJeMMa 11 KOHTpOJs
COCTOSIHHS TKaHH

JU14 cHIbkeHMA HaNpAXKEHHOCTH BIOAb JHHHI 3NEKTpONepeladH HanpsKeHHEM
500 kB pexoMeHOYKOTCA 3e/eHbie HacakaeHHsa. PacueTrl M UCCieloBaHHMS NOKa3bIBAKOT.
4TO HaMHuKle pacTUTENbHOCTH BbIcOTOM 2,5...4 M OrpaHH4MBaeT HanpsXKEHHOCTb NoNd
MO MHHUAMH NIEPEMEHHONO TOKA A0 YPOBHeil, o6ecneunBaiOUInX 10MyCTHMBIE YCIOBHUS
4as moaeit 1 AUBOTHBIX. OAHAKO BIOOP THIIA HacaxIcHHH HeoOXO0AHMO pellarsb Co

CricuMaiiCcTamMm.
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B kauecTBe Mep 3aUIHThI OT BO3AEHCTBHA MarHUTHOTO TIOJS JOJGKHBI TIPUMEHATLCS
CTAaUMOHAPHBIC UK MEPEHOCHBIE MarHUTHbIE KPaHbI.

Pabouue MecTa M MaplupyThl iepeABHKEHHUs TMEPCOHANA CeAyeT pacnoyarath Ha
PacCTOAHMAX OT UCTOUYHHKOB MAarHHTHOTO NOJA, MPH KOTOPBIX YPOBHU MArHUTHOTO 110-
N HEe NPEeRbILIAIOT NPEAEIbHO J0NYCTHMBbIX.

30HBI 3EKTPOYCTAHOBOK C YPOBHAMH MAarHHTHLIX M 3JIEKTPHUYECKUX MOJeH, mpe-
BBILIAIOLMMY TIpeAebHO AOMYCTUMBIE, TI€ [0 YC/IOBHAM 3KCMAyaTaluuu He TpeGyercs
Jake KpaTKOBpeMeHHOe NMpeObIBaHHe NepcoHana, J0JKHbl OrpakAaThca H 0603HauaTh-
CA COOTBETCTBYIOLHMMH NPEAYNPEANTENbHBIMA HAXMUCAMH MJIH MJIaKaTAMH.

JononHutenbHble Mepbl 5E30MaCHOCTH NPH padoTe B 30HE BIMAHUA 3JIEKTPHUECKO-
TO H MarHMTHOTO MOJeH NOMKHBI GbITh OTpakeHb! B CTPOKe «OT/leNIbHbIE yKa3aHHA» Ha-
pfaa-nonycka s paboTsl B 31€KTPOYCTAHOBKAX.

KoHnTpoabHble BONPOCH! K NYHKTY 7.3

1. Ha3oBHTE OCHOBHbIC HCTOYHUKM 3MEKTPOMArHUTHOrO MO MPOMBILIIEHHON yac-
TOTHI.

2. Kakoe peiicTBie OKa3pIBaeT Ha OpPraHHU3M UenoBeKa MarHUTHOE MONe MPOMBILI-
JIEHHOH 4acToThi?

3. Kakoe neiicTBHe OKa3blBaeT Ha OpraHM3M He/OBEKAa 3JEeKTPHYecKoe moJse Mpo-
MBILIIEHHOH 4acTOThi?

4. Onpenenure npeenbHO JONYCTUMOE BpeMs MpedbiBaHus pabOTHHKOB B 30HaX ¢
HanpsbkeHHOCTho 2,5 kKB/m, 14 kB/M, 22,5 kB/m. 30 kB/M, 50 B/m.

5. Mo kakoit dopmyne onpeaensior BpeMs npeObIBaHHsA MEpCOHANa B 30HaX ¢ pas-
JIMYHOM HaMpPAKEHHOCTHIO B TedeHue pabouero AHA?

6. Onpenenute npesenbHO JOMYCTHMOE BpeMs NPeObIBaHNS PaGOTHHKOB B 30HaX C
HanpskeHHoctblo 0,4 MTn, 0,7 T, 1,0 MTh, 1,5 MTn.

7. Ecnu paboTel BBINOMHAIOTCA PabOTHMKOM B 30HAX ¢ HampsbkeHHOCTBIO TIMII
0.8 MTn, 1,2 MTn u 2,0 MTn, kakoBo TpenienbHO AOTIYCTUMOE BPeMsl BBIMOTHEHHA padboT?

8. Kakue Mepbl MCUONB3YIOTCA IS 3aLWMThl NEepcoHana oT 3eKTPUYECKOro Mo
NPOMBILLIEHHOH YacTOTh1?

9. Kakue Mepbl UCMIONbLIYIOTCA [UTH 3aLUThI MEPCOHANa OT MarHUTHOTO MOJsA Mpo-
MBIILIEHHOH 4acTOThI?

10. B xakoM OOKyMEHTE YKa3biBalOTCH HOMONHMTENbHble Mepbl 0e30MacHOCTH npu
BeJieHuH paboT B 30HE BIHAHHS 3JIEKTPUUECKOTO H MarHHTHOTO T10J1e# POMBILLIEHHOH
YacTOTHI?

7.4. JNeKTPOMATHHTHOE N0JIe PAAHO4ACTOTHOIO 1MANa30Ha

PaaMo4acTOTHbIA IHANa30H COCTaBAAIOT YacToTel OT 3 kKl a0 6000 [T,

HcTounrHKkaMy 37eKTPOMarHUTHBIX NojieH paguovacToTHoro avanasona (MU PY)
ABJIAIOTCA:

e pannoctaHumK Hu3kouyactotHoro (HY) (130...285 kI'w), cpeanesonnororo (CB)
(415...1606 xI'u), koporkoBonnosoro (KB) (3,95...26,1 MI'u) u y1bTpakopOTKOBOII-
Hoeoro avanazoHoB (YKB, FM) (87,5...108 MTI'u);
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® TeneBM3UOHHBIE repeaatyuku (47...68 MI'y, 174...239 MI'y, 470...890 M),

® MHAMBHIYalbHble H MOOMIIBHBIE CPEICTBA CBA3H, B TOM UYMCIE pydHble Tenedo-
HbI 1 TenedoHbI, YCTAHOBICHHbBIE B aBTOMOOUIAX, CUCTEMBI MOOMJILHOM PaZHOCBsI3H W
CHCTEMBI CIYTHHKOBOM CBA3H;

® CHUCTEMbl OXpaHbl ¥ PaNUOJOKALMOHHbBIE CHCTEMBI CAYKOBI ClEKEHHS aBua-
TpaHcnopra (9...35 I'Tu);

o ycraHoBkd CBU-Harpesa (2,45 I'Tw);

® MeJHMUMHCKOE JHarHOCTHYECKOE H TepaneBTUYECKOoe 000pY10BaAHHKE,

® BHICONUCIIEHHBIC TEPMUHANBI U EPCOHANBHBIE KOMIIBIOTEPDI.

7.4.1. leticmeue 31eKkmpoMazHUmMHbIX nOA€H PAOUOYACMONIHOZ0 OUANA30HA
Ha opzanu3M 4enoeexa

OnekTpoMarHuTHble Moss pagno4acTOTHOrO AMana3oHa 06JanaloT BbipaKEHHBIM
OHOJIOTHUECKUM JIefiCTBMEM, XapaKTep KOTOPOIO 3aBHCHT OT HMHTEHCHBHOCTH OMI],
BpeMeHM OOJyueHMs, 4YacTOTbi M  XapaKTepa  3JIeKTPOMArHUTHOrO  CHrHaIa,
C OJIHOIf CTOPOHBI, U COCTaBa TKaHEH (B 4acTHOCTH, coaepkaHKe B Hel BObI), GOpPMBbI
opraHu3Mma, NojBepraroierocst obnyuyeHHo ¢ APYroi cTopoHbl. MOryT BbI3BIBATbL CY-
IECTBEHHbIE H3MEHEHHA B COCTOSAHHM MPAKTHUYECKH BCEX CUCTEM OPraHU3Ma 4esioBeKa
Kak 00paTiMble, TaK U JOCTaTOYHO CTOHKHE.

[pu BO3OEHCTBUM NIEKTPOMArHUTHBIX U3JTy4EHHI CBEPXBBICOKOYACTOTHOrO Axaria-
30Ha B OMOJIOrMYECKUX TKAHAX BO3HHMKAIOT 3(GEKThl, KOTOpPbIE MOXHO Pa3fiefIiTh Ha
TeMJoBble, HAOMOAaeMbie NMPH  MOWHBIX NoTokaX CBY-usznyueHuit, U HeTEMIOBbIE,
NPOUCKOAALIME PH MANTBIX YPOBHAX MOLHOCTH H3JTYYEHUS.

[MornoueHue B TKaHAX opraHu3Ma 3Heprid DMHU BbisbiBaeT NMOBbILICHHE TEMIIEpa-
Typbl TKaHH. CBs3aHO 3TO C TE€M, YTO 3IEKTPOMArHMTHbIe KONeOaHUA MOTYT ITPUBOAUTD
B IBH)XXEHHE MOJIEKYJ1bl OpraHu3Ma: CBOOOJHBIE 3apsijibl, HOHBI HAYMHAIOT KOJIEOAThCH,
a AMMONbHBIE MOJIEKYJibl BPalllaThCad C YaCTOTOH NPWIIOKEHHOTO NMons. J{BHKeHHE HO-
HOB M MOJIEKYJI CONPOBOXAAETCA TPEHHEM, a B PE3yJabTaTe TPEHHSA BbIACIAETCH TEIIO.
OpraHusMm pa3orpeBaeTcs U3HYTPH, IPH 3TOM TEMNEPATYPHBIC NAaTUMKU — PELIEMTOPHI
KOXH HE MOTYT NpeAynpeIuTh O Harpese, TaKk KaK HaXOJaTCd B MOBEPXHOCTHBIX KOXK-
HbIX croAx. TemnoBoil o6MeH opraHu3Ma ¢ OKpy»Katouweit cpe/ioil NPOUCXOAHUT P 1o~
MOLIIM MeXaHu3Ma Tepmoperynsuun. Ecin MexaHu3M tepmoperynsumsn cnocobex pac-
cesHyHeM M30BITOUHOro Temnua NpeiynpeinTh Nneperpes, To TeMnepaTypa opraHusMa oc-
TaeTcd HOPMaJbHOM, €CITU HET, MPOUCXOANT MOBBILEHHE TEMIEpPaTyphl, KOTOPOE MpH-
BOIMT K HAPYILICHHIO IeATeJIbHOCTH OpraHu3Ma.

Bce 6uonoruyeckyie TKaHH 10 CBOMM CBOMCTBAM JAENATCA HA TKAHH C BLICOKHM CO-
Jdep’KaHHeM BOABI (MBILILBL, KOXKa), C HU3KHM ()KHPOBasi, KOCTHAA TKaHH) M MPOMEKY-
TOYHbBIE (TKAHH TOJOBHOIO M KOCTHOTO MOQ3ra, METKHX). DTH TKaHH OTAHYAIOTCA COCTa-
BOM HOHOB M MONAPHBIX MoJeKkyn. [Ipy 0IMHAKOBBEIX 3HAYEHHAX HANPAKEHHOCTH MO
k03¢ GHUMEHT NOrnoLleHUs B TKaHAX C BBICOKHM COJEP)KaHHEM BOJIbI MPUMEPHO B 60
pa3 Oonbllle, YeM B TKAHAX C HU3KHMM colep:kaHHeM. B pesynptare oTpaskeHMs anek-
TPOMAarHUTHBIX BOJIH, Ma/lalOLHX HAa OPraHH3M, Ha 'paHHUe pa3aena TKaHei ¢ BBICOKHM
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H HH3KHUM COACP/KAITHEM BOIBI MOTYT OOPA30BbIBATLCA CTOSYHC BOJIHBL. A OHI, B CBOIO
ouepeab, 00YCIOBINBAIOT BO3HHKHOBCHHE TaK Ha3bIBACMbIX «ropsuux nsren». Caenct-
BHeM ITOro 3(ACKTa ABNACTCS MCCTHOE BOCITATCHHE HIIH JaKe paspylieHHe (OKOor)
KOKH H pacnonokciioii noj veii Trkank. JTH OKOMM HMEIOT, KaKk NpaBuiao, 00blyio
rayOHHY (0KOTH 4EeTBEPTOI CTENEHH ).

Handonee noasepskenbl neperpesy TKaHH € IUIOXOH HUPKYASLHCl KPOBH H Hel0C-
TATOMHOI  TepMmoperynsuucii:  T7a3a, JKENYHBIH  My3bipb. YYACTKH IKCIYA0YHO-
KHUICYHOTO TpakTa, ceMeunukd. OOMydCHHE I71a3 MOXKCT MPHBECTH K NMOMYTHEHHIO
XpyCTaiaHKa (KaTapakTe), OpUYeM pa3BHTHE KaTapakThl ABLICTCS OJAHHM M3 HCMHOIHX
crielHHICCKHX NOpamxeHui, Bbi3biBacybix DMH.

Baanmoneiicterie SMII co cpenoit YCIOBEUECKOro OpraHH3Ma HE OTpaHH4YMBAETCH
TemoBeIMY IPDEKTaMH, TaK KAK BO3ACHCTBHE MECKTPOMATHHTHOTO U3JIy4CHUS TIPOsB-
ASAETCS ¥ FIPH CBEPXMaJIBIX HMHTCHCHBHOCTAX, KOTJA HarpeB TKaHEH He sBILETCH onpe-
JESHOMUM HIIH BOOOILUE CTAHOBHTCS HEBO3MOXKHBIM.

Hanbonee paHHNMH KITHHMYCCKHMH TPOABIEHHAMH MOCICACTBHI JUIUTEIBHOTO
Bo3xeiicTeua CBY mons «HeTenioBoi» HHTEHCHBHOCTH Ha YeJOBEKa ABIAIOTCS (YHK-
[HOLANBHBIC HAPYUICHHUS CO CTOpOHLI HEpBHOR cHcTeMbl. DMII npenMyuiecTBEHHO
TOPMO3HUT TEKYIIYIO HEPBHYIO ACATENLHOCTD, YTO MPOSBISCTCS B YXYNIUICHHH 3aMOMU-
HaHHSA, CI0KHOCTH TIOHUMAaHMSI HOBOTO, OECCOHHHLE, IENPECCHH, TOJOBHbIX DOIAX, Ha-
PYUEHHH YYBCTBA PABHOBCCHS, NE30PUCHTAUHH B TNPOCTPAHCTBE, T'ONOBOKPYKEHUH
U T.1.).

Hapymennst co cTopoHsl CeprcYHO-COCYANCTOH CHCTEMBI BBIPAXAIOTCS B HeCTa-
OMNBLHOCTH MyJIbCa M apTepHanbHOIO JaBJICHUS, CKIOHHOCTH K THIIOTOHUH, MOSBICHUH
Oorelt B oOsacTH cepaua u ap.

OMII MOryT BHICTYNATh B KauecTBE a/LIEPIcHA WM MYCKOBOTO (hakTopa B pa3BH-
THH CEHCHOII3ALMN: ¥ 60nbHBIX ayuleprieil npy kouTakte ¢ OMIT MoryT pasBuBathcs
TSDKENbIC AJUICPTHUCCKUE PCAKLIHH.

Hapywenus nonosoii ¢gryuximun npu koHtakte ¢ DMIT 06p19HO CBSI3BIBAIOT C H3Me-
HEHHEM e¢ pCeryasuiH cO CTOPOHB! HEPBHON H HEHPO3HIOKpHHHOM cucTeM. Bo3szeiicT-
BHE HA MMOJIOBYIO CHCTEMY NPOSIBJACTCSA B CHIKEHHH (QYHKIMH CTIepMaTorenesa, Hapy-
uieHUH Ko3QGHILMCHTA pOXKIACMOCTH MAIBUHKOB M JICBOYEK. H3MCHEHHH MEHCTPYallb-
HOTO LIMKJA, 3aME/UICHHUH IMOPHONAIBEHOTO pa3BHUTHs (YYBCTBHUTENBHOCTE IMOpHOHA
Kk OMII 3Ha4uTE 1O BBILIE, YEM Y MATCPUHCKOTO OpraiiniMa), BPOXKAECHHBIX YPOICTB
Y HOBOPOX/ICHHBIX JCTeH ¥ YMEHBIICHUH JIAKTAlH} y KOPMAMIUX MaTepe.

OnucanHble paccTpoiicTBa MOTYT OBITH JOBOJABHO CTOHKUMHI 1 HabIIOJAI0TCA TTOCTe
npeKpalleHus KoHTakTa pabotarowero ¢ DMII B tevenue 1 — 2 mecsles, a B psae ciy-
yaeB TpeOYIOT rocruTann3allii M TepeBoaa JIioei Ha paboTsl, He cesizannbie ¢ DMIL

CrneayeT IPUHUMATE TAKKC BO BHAMaHHE BO3MOXKHOCTH BOSHUKHOBEHMS TaK Ha3bl-
BaeMBIX PE30HAHCHBIX YPPEKTOB MPH BO3ACHCTBHH Ha OMOOOBEKTHI, B TOM 4HCie U Ha
4enoBeKa, MOVJIMPOBAHHOTO 3IEKTPOMATHUTHOrO 1oja. OcoOeHHO HENPHSITHBIM SRS
eTcA TOT CITy4aii, Korja 4acToTa MOAYTSLUHH cocTaBafeT 6...16 I'll, 4TO COOTBETCTBYCT
OHopuTMaM MO3Ta YenoBeKa, KOTOPHIC 110 HHTEHCHBHOCTH NPEBBINAIOT IPYTHE PHTMBI
IMEKTPUYECKOH aKTHBHOCTH MO3Ta 3;JOPOBOT0 YeNOBEKa.
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7.4.2. Hopyuposanue 31eKmmpoMazHumnpiX no1ei paouo4acimontozo

ouanazona

TlepeueHb HOPMATHUBHBIX IOKYMEHTOB B 00NaCTH 3MEKTPOMArHWTHbIX Nojel pas-
JMYHBIX 4aCTOT NMpHBeleH B Tabn. 7.4,

Tabnunua 7.4

HOp!\IaTMBHbIe JOKYMEHTBI A0 3JICKTPOMAriHMTHbLIM NOAM
PaniuovacTOTHOrO AnanasoHa

ﬂ Ob6o3Hauenue l HaumeHopaHue
Tocyoapcmeennvie cmandapmet PO
1 1 TOCT 12.1.006-84 CCBT DNeKTPOMAarHUTHLIE MOJs paaHovacTtor. JlomycTH-
Mble YpOBHM Ha pabouyHMx MecTax M Tpe(oBaHUA
K NPOBE/ICHIIO KOHTpONs
Canumapnuie HOpMbl U NPAGIIA
ZTCaHﬂuH 2.2.4.1191-03. JNeKTpOMarHWTHble 1NOAs B [POHM3BOACTBEHHBIX
Y1B. 30.01.2003 CJIOBHAX
3 | CanlluH 2.2.4/2.1.8.055-96. | DnexkTPOMarHUTHLIE H3MYYEHUS PaaMOUACTOTHOrO
VrB. 08.05.96 TKCBH nuanaszona (OMH PY) o
4 1TH2.1.8/2.2.4.019-94. BpemeHHble nonycTuMeie ypoeHH (BJ1Y) Bo3nelictBus
Y18.27.12.94 3NEKTPOMATHHTHBIX M3NYYE€HHH, CO3NABAEMbIX CHCTE-
MaMH COTOBOH CBSi3H. [[MrMEeHHYECKHE HOPMATHBbI
5 | TIAY Ne5803-91. [penensHo ponyctumsele ypouH (ITJ1Y) Bo3zaeiict-
Y18.27.12.94 BHA 3MEKTPOMACHUTHLIX [I0feH [AMana3zoHa 4acToT
10...60 xT'u
6 | CanlluH 2.1.8/2.2.4.1383-03.) 'nrueHnyeckne TpeOOBAHUSN K pasMElIEHHIO M IKC-
Yt18. 09.06.2003 MyaTalMH NepenaroiinX pagHOTEXHHUECKHX oObek-
TOB
7 | CanlluH 2.2.4.1329-03. TpebGoBaHHs 1o 3alMTe TEepcOHaia OT BO3AEHCTBUA
YT8. 2705.2003 HMITYJIbCHBIX 2JIEKTPOMArHUTHbIX NI0JEH
Memooduueckue yrazanua
8 | MV 4.3.044-96. Onpeaenenyie ypoBHEH INECKTPOMArHUTHOTG MO,
V8. 02.02.96 TKC3H rpaHHL CAaHHTAPHO-3ALUMTHON 30HBI U 30H OrpaHHye-
HUS 3aCTpOMKH B MeCTax pa3MeLleHHs mepenarouimx
CPENCTB PaJMOBELIAHNA H PAJMOCBA3H KHMJIO-, 'EeKTO-
W [IEKAMETPOBOrO 1MaNazoHoB. MeToauueckue yka-
3aHMA
9 | MY 4.3.045-96. Onpenenexnne ypoBHeH 31EKTPOMArHUTHOrO MNons B
VY18.02.02.96 TKC3H MECTax pa3MeilleHWs CpencTB TeneBuaeHus ¥ YM-
a/HOBELAHHS. MeToInuecKHe YKazaHus
10{ MY 4.3.046-96. OnpeneneHve YpoBHEH 3N1E€KTPOMArHUTHOFO 110711 B
YT18. 02.02.96 TKCOH MecTax pa3sMelleHHs NepeNarolnX CPeacTB H 00bek-
TOB CYXONMYTHOH nonBixHOH paanocBiazn OBY u
YBY nnana3zoHoB. MeToaHyeckHe yKa3aHUs

10 *

147



B xauectpe mpenensno nonycrumoro yposus (IIJ1Y) DMII npunumalor 3uauenus,
KOTOpBIE APH €KeIHeBHOH (KpoMe BbIXOJHBLIX AHeil), Ho He Bonee 40 yacoB B Heneng
B TedeHHe pabodvero cTaka He JIOJDKHBI BbI3bIBaTh 3a0ONeBaHUH HIH OTKJIOHEHHF;
B COCTOSIHHH 310POBbA, 0OHAPYKHBAEMbIX COBPEMEHHBIMH METONAMH KCCIIENOBAHUS, B
npotiecce paboThl WK B OTAANIEHHbIE CPOKH XM3HH HACTOAIIErO U NMOCNEAYIOILETO Mo-
KOJEHHIA.

Ouenka Bo3aeiicteus MU PU Ha moneii ocylecTBAAETCS pa3ienbHO:

1) mns nud, pabota U 00yueHHe KOTOPbIX CBA3aHbI ¢ HEOOXOAMMOCTLIO NpebbiBanms
B 30HaX BIMAHHUSA UCTOYHHKOB DMU PY;

2) mns nuu, pabota v 00yueHHE KOTOPHIX HE CBA3aHBI C HEOOXOMMMOCTBIO MPe6bi-
BaHWi B 30Hax BausHua OMM PY, a Tawke ana paGoTalolMx WM ydalmxcs,
JIULL, HE OOCTHUrUMX 18 neT, mis OepeMeHHBIX KEHIIMH W OCTaJbHOTO HaceNneHus, noa-
Bepratol1xca Bo3aefictBuro BHeluHero DMH PY B kunblx, o0LIECTBEHHBIX U Ciiyxke6-
HBIX 3JaHUAX U MOMEIICHHAX, Ha TEPPUTOPHH KUJOH 3aCTPONKH U B MECTAX MACCOBOTQ
oTabIXa.

JIng nepBofi rpynnb OLEHKa MPOBOAUTCA 110 SHEPTeTHYECKOH IKCTIO3HLIMH, KOTOopas
onpeaensercs UHTeHCUBHOCTEIO DMMU PY u BpeMeHem ero Bo3nelicTBUS Ha YenoBeka, a
IUTA BTOPO# TPpYMMNbl — 0 3Ha4€HHAM HHTeHcHBHOCTH DMH PU.

Hnredcusrocts IMU PU B nnanaszone 4yactor:

e 30kl ... 300 MI'u oueHMBaeTCs 3HAUEHUAMH HAMPSYKEHHOCTH MEKTPUYECKOTO
nons £, B/M v Hanps»keHHOCTH MarHUTHOro noss H, A/M;

e 300 MTI'u ... 300 ['Tu — 3Ha4eHUAMY NIOTHOCTH MoToka sHepruy (TIT13), Br/m?,
MkBT/cM’.

JHepretHyeckas skcno3uums (33) onmpenensercs, Kak Npou3BeJeHUE KBapara Ha-
NpAXKEHHOCTH JIEKTPHYECKOTO UM MarHUTHOTrO T0JIsl HA BpeMs BO3AEHCTBUS Ha 4YeNo-
Beka B AuanasoHe yactoT 30 k' ... 300 MI'w. ‘

DHepreTHyecKas 3KCMO3MLMUA, CO3TaBaeMas NIEKTPHUECKUM TI0JIEM, OnpeaenaeTcs
o ¢popmyne

23 = BT, (B/m)* - u. (7.3)
3HepremquKax 3KCNO3ULIHA, CO31aBacMas MarHUTHBIM I1OJIEM,
D3y =H"T, (Am) -u. (7.4)

B cnydae, ecnu paOoTHUKM MOABEPraroTcs BO3ACHCTBHUIO HMMMYJTbCHO-MOLY-
JIMPOBaHHbIX KojieOaHUii, OLEHKa MPOBOAMTCA MO CpedHEH 3a Mepuol  CjeaoBaHHA
mourHoctH IMIT 1, cCOOTBETCTBEHHO, cpelHeH HHTeHCHBHOCTH DMIT.

B nuanazone yactotr 300 MI'u ... 300 I'T'u sHepreTHueckas 3KCI03uilHg, CO3AaBae-
Masi IIEKTPOMArHUTHLIM TIOTIeM, onipefenseTcs no hopmyne

D3ms = My - T, (BT/MY)- . (7.5)

[penensHo nonycTumeie Ans NpodecCHOHANbHOrO BO3AEHCTBHA 3HAYEHHUA IHEPre-
THYECKOH 3IKCMO3MuMK 3a pabouuii ieHs (pabouyio cMeHy) npuBeaeHs! B Tabn.7.5.
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Tadnuua 7.5

Hpeneano AONYCTUMbIC 3HAYCHHA BHGPFCTH‘leCKOﬁ 3KCMNMO3HLHUH

— [penensHo f1oMycTUMAst JHEpreTHYecKas 3KCMO3HLUA

Mo 7AeKTPUUECKOH MO MarHUTHOM MO NMJOTHOCTH

Jlnana3oH 4actor COCTaBJAIOLLEHA, COCTaBJIAIOWIEH, | TOTOKA SHEPTHH,

(B/m)*u (A/mM)* (MKBT/cM®) 4

30 k['...3 Ml 20 000,0 200,0 —

3...30 MI'u 7000,0 — —

30...50 MI'u 800,0 0,72 —

50...300 MI'u 800,0 — —

300 MIMu...300 [Ty — 2000

[TpenenbHO [ONYCTHMBbIE 3HAYEHHMs HHTeHCHBHOCTH OMM PU (Enypy, Hpyy,
[11137;v) B 3aBUCUMOCTH OT BpEMEHM BO3/EHCTBUA B TedeHHe pabouero aus (7) ompe-
nensaoTes 1o popmynam;

(7.6)

(7.7)

(7.8)

Kak npasuno, npenenbHo gonyctuMeie ypoBHu OMIT nomkHbl onpeaensThes Uc-
XO[d U3 MPEIrONIOKEHHA, YTO BO3JACHCTBME HMEET MECTO B TeueHHe Bcero pabouero
IHs (CMeHBI).

7.4.3. Konmpoav unmencugnocmu 31eKmpoMazHumHoz0 noan
Paououacmomnozo OUanazona

Koutpoan yposus IMMU. KoHTpoab DOmKeH OCYIIECTBIATHLCS Ha paboumMx Mec-
Tax nepcoHana, o6CNyKUBAIOLLEro MPOU3BOACTBEHHbIE YCTAHOBKH, TEHepUpYIOLIEE,
Nepenarowiee ¥ u3nyvarouiee o6opyJoBaHHE PafiHO- U TENEBU3HOHHBIX LEHTPOB, pajio-
JIOKALHOHHBIX CTaHLIMK, hH3HOTEpaneBTHYECKHE arnapaTsl U Mp.

He noanexaT koHTponio Mcrnosb3yeMmble B yCNOBMAX MPOM3BOACTBA MCTOUHHKH
OMI, ecnu oHM He PaGOTAIOT HA OTKPLITHII BONHOBOL, AHTEHHY HIH APYTOH JIEMEHT,
TIpeAHA3HAYCHHBIN 117 U3/TyYeHUs B [IPOCTPAHCTBO U HX MaKCHMallbHasA MOLUHOCT, CO-
TJIaCHO NacNOPTHLIM AAHHBIM, HE MPEBLILIACT:

i . ; .
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e 5.0 BT - B nuanazoxe yactoT 2 30 kT ... 3 Ml

2.0 Bt — B nvanasone yactor = 3 Ml ... 30 M.

0.2 Br — B tnanasone yactoT = 30 Ml ... 300 I'T 1.

KoHTtposb yposHs MU PY B nponsBoacTBeHHbIX YCIOBHAX NPOBOAHTCA:

® MIPH NPOEKTHPOBAHKH, MIPUEMKE B SKCILTyaTaLHIO, M3MEHEHHH KOHCTPYKUMN HCTOU-
HukoB OMM PY 1 TeXHOIOrH4eckoro 000pyaoBaHHsl, X BKJIHOUYAIOIIEro;

e TIpy OpPraHM3aLH HOBBIX paboumx MecT;

® MpH aTTecTauri paboynux MECT;

* B NOpsiKe TeKYLIero HaI3opa 3a AeHCTBYIOWMMH HCTOYHMKamMu DMT PY (1 pas

3 rona).

KonTpons ypoBHeii OMU PH moxer ocyluecTBAATECA NYTEM HCNO/NL30BAHUS pac-
YETHBIX METOAOB W/1U NPOBEICHH H3MepeHHi Ha paboYHX MecTax.

Ha crannu npoekTHpoBaHus AONyCKaeTcs onpeae/ieHHe YPOBHEH 3MeKTPOMarHuT-
HOTO MOJs PafiHo4acTOTHOTO AMarla3oHa pacdeTHbIM METOAOM. PacyeT nomkeH Bbinon-
HATECA B COOTBETCTBHH C YTBEPXKIEHHLIMH METOAWYECKHMH YKA3aHHAMM W C YHETOM
CefyOIHX TeXHHYECKHX MapaMeTpOB paaHonepeatolliiX YCTPOACTB:

® MOUIHOCTH NEPeAaTHHKa;

® pexHMMa H3MyUeHUs,

¢ K03 dHLMEHTA YCHIEHHS aHTEHHBI;

® BEJIMYMHbI HOTEPD IHEPTUH B AHTCHHO-PUICPHOM TPAKTE: o

* 3HAYEHMI HOPMUPOBAHHOM AHATPAMMbI HAMPaBICHHOCTH B BEPTHKANLHON U rOpH-
30HTAIIBHOI TIoCKOCTAX (Kpome anTenH HY, CY u BY nuanasoHos): i

e cekTopa 0030pa aHTEHHBI;

® BbICOTb! @HTEHHbI HAJ TOBEPXHOCTBIO 3eMAH W T.1.

Hns aedicTByrownx o6bekToB KOoHTpons DMM PU ocyinecrsiseTcd npeumyiiecr-
BEHHO MOCPEACTBOM HHCTPYMEHTATLHBIX H3MEPEHHI.

M3mepenns yposueit DMH PU a05kHB NpoBOAMTHLCH A BCeX pabovnX PeXHMOB
YCTAHOBOK MpPU MAKCHMATBHOH HCMONb3yeMONH MOILHOCTH H MOCHE BbiBEAEHHs padoT-
HHKa M3 30Hbl KOHTPOJIA.

M3mepeHus npoBOJAT B 3aBUCHMOCTH oT paboueii no3el Ha BhicoTe: 0,5; 1,0 m 1,7 M
OT OfIOPHO# MOBEPXHOCTH 11pY BhiMonHeHnn padot cros M 0,3; 0,8 u 1.4 M npu BeinoN-
HeHUH paboT cuasd. Bo Bpemsa n3Mepennit puxcHpyroTcAd MakCHMallbHbIC 3HaueHHa £ U
H vau [T13 ana xaxaoro pabouero mecra.

B cnyyae, eciii MMeeT MecTO JloKalbHoe oOny4YeHHE PYK pabOTHUKOB, KOHTPOJb
UHTeHcuBHOCTH DMH PY crenyeT 1onofHuTeNLHO NPOBOAHTEL HA YPOBHE KHCTEH H Ce-
PEAMHEI TPeAnIeybs.

Kourposnb vHTeHcuBHocTH DMH PY co3naBaembix BpallaloOMIMMHCA MM CKaHH-
PYIOUIMMH AHTEHHAMM OCYLUECTBJIAETCH Ha pabouMx MeCTaX H MeCTaX BPeMEHHOro
npeObIBaHKs MepcoHana npy Bcex pabounx 3HaveHUAX YI/1a HAKTIOHA aHTCHH.

Ins ouenkn yposteit SIMH PU ucnoas3ytoT npuOOPbI HANpaBAeHHOTO MpueMa
(omHOKOOpAMHATHBIE) M NpHOOPBl HEHANpPABIEHHOTO MPHEMA, OCHALIEHHBIE H30TPOI-
HBIMH (TPEXKOOPAMHATHBIMM) AaTYHKaMH. [IpuGopsi, HCMONIb3yeMble AAf KOHTpOJS,
AOSKHBI IPOHTH TOCY JAPCTBEHHY 1O aTTECTALMIO U MMETh CBHAETENILCTBO O MOBEPKE.
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Jns n3mepenus nurteHcusHoctn DMHU PY & ananazoxe uacror no 300 My uc-
NoMB3YHT APHOOPHI, MpelHa3HAuYeHHble ANA ONpeAeNeHHs CPelHEeKBAAPATHUECKOro
3HAUCHHA HAMPHKCHHOCTH TEKTPHYECKOro W/HUIH MarHUTHOO nosteii ¢ aonycTHMoi
OTHOCHTENBHOM MOrpeuiHocTbio He Oonee + 30%

Jns u3mepesnnit yposreit DMH PY B nuanaszode gdactor = 300 MIu ... 300 I['Tu
HCIO/L3VIOT (pUOOphl, NPERHA3HAYEHHbBIC VIR OUCHKH CPEAHUX 3HaueHWH MIOTHOCTH
[OTOKAa 3HEPrHH € NONYCTUMOM  OTHOCHTENBHON  MOrpelIHOCTHIO He Bonee
+ 40% B guanasone 2 300 MI'u ... 2 I'Tu u ne Honee + 30% B nuanasoHe CBbllIE
210Tu.

He nonyckaeTcs NpoBOAHTbL M3MEPEHHS MIPH HaNMUMKM aTMOC(EpHBIX OCAIKOB, a
TAKXKE TIPH TEMNEpaType ¥ BIAXHOCTH BO3AYXa, BLIXOJALLMX 3a NpelenbHbie paboune
napaMeTphl CPENCTB H3MEPeHHIl.

PezynbraThl H3MepeHHit crienyeT opoOpMAATE B BHIE NMPOTOKOJIA W/HIK KapThl pac-
npeneneHns YpoBHelt 3NeKTPHYECKHX, MarHUTHBIX WM YEKTPOMArHHTHBIX Tojiel, ¢o-
BMEILLIEHHOH € NIIaHOM pa3MelleHns oOopYIOBaHNA HIIM MOMELNEHHUA, T1e NPOU3BOLH-
JIUCH U3MEPEHHS.

Nimepenns uuteHcusHocty MU PY B noMeureHuax »Kuabix 0 o0HIeCTBEH-
HbIX 3JaHHI (BHElLIHEe W3NYUSHHE, BKAOYAs BTOPUUYHOE) MPOBOAAT B LEHTpPEe MOMe-
UIEHHH, Y OKOH, Vv Garapeil OTOMNEHUS M NPYruX KOMMYHMKALMiL, a B Cliyyae HeobXo-
JUMOCTH ¥ B IPYTHX TOUKaX.

7.4.4. 3awuma om eo3oeitcmeus SMH PY

3amuTa Hacedenun. JInsg 3alnThl  HaceineHus oT Bosaelicteus DMH PY, cosaa-
BAEMbIX MEPEAAIOIIMMH PALHOTEXHUUECKMMH OOBEKTaMH (PajvoNOKALMOHHBIMH, pa-
JUoMNepealoiMMK, TEAEBU3MOHHBIMH CTAHLHSAMH, 3€MHbIMH CTAHUMAMH CYTHUKOBOM
CBA3M W APYrHMH 0OBEKTAMM), YCTAHABJIMBAKOTCA CAaHUTAPHO-3ALUMTHbIE 30HBI M 30HbI
OTpaHNYeHHA 3aCTPOHKH.

CanumapHo-3auumuoll  30HOU SIBIAETCS NNOWAAb, NPUMBIKAIOLIAA K TeXHH4e~
CKOM TeppHTOpHH nepeaatotero oObeKTa, BHCILHA IPAHMILA KOTOPOIT ONpeaeseTcs Ha
BbICOTE 2 M OT NOBEPXHOCTH 3eMau no [11Y DMIL

3onoir ozpanuyenun sBNSETCS TEPPHTOPHS, Tlie Ha BbicoTe Gonee 2 M OT rMoBepx-
HOCTU 3eMITH UHTEeHCHBHOCTE MU npeebiiuaer TIJ1Y. BHewnas rpaHuua 3toil  30HbI
onpenesseTca o MakCMMalbHON BbICOTE 31aHHN TIEPCTIEKTUBHON 3aCTPOHKH, HA BbICO-
Te BEPXHEro 3Taxa KoTopbix uHteHcHBHOCTE DMH He npepbnuaer IAY.

Ofe ykasaHHble BBILIE 30HBI OMPEACISIOT PACUETHBIM MYTEM W YTOUYHSAIOT MyTeM
u3MepeHnit MHTeHcuBHOCTH DMU. OGA3aHHOCTL MPOBEAEHUS PacHeToB U U3MEpeHUii
TCKHT Ha BralebLe PAIHOTeXHHYECKOro 00beKTa.

B caHnTapHO-3aMTHONH 30HE H 30HE OrpaHH4YeHHH 3anpellaeTcs CTPOMTENBCTBO
KHJIBIX 3AaHHH BCEX BHIOB, CTALUHOHAPHBIX TEYEOHO-IPOPUIAKTHHECKHX H CAHATOPHO-
KYPOPTHBIX YUPEKAEHUH. AETCKHX AOUIKOABHBIX YUPEXASHWNIl, cpeaHux y4eOHbIX 3a-
BelleHni Bcex BMI0B, MHTEPHATOB BCEX BWIOB M APYTMX 3AaHHi, HpeﬂH%HaquHbl‘(
s kpyraocyTo4Horo npepiBanns moael.
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Jing 3aumMThl 0G1LECTBEHHBIX H MPOM3BOACTBEHHbIX 30aHUI B Ciiy4ae HeobXxonuMoCTH
MOXeET ObITh MPEAYCMOTPEHO BBINOTHEHHE OTPAKAAOIIMX KOHCTPYKUMIH M KPOBJH K3 Ma-
TEpPUaNoB C BRICOKMMHK PaIMOIKPAHUPYIOWHUMU CBOCTRAMU (Kene300eToH U Ip.) Ui 11o-
KpPBITHE OrpaX1alOLIMX KOHCTPYKLIMH 3a3eMIEHHON MeTallu4eCKoH CeTKoM.

TToMHMO MpsAMOro H3Iy4€HHA, ONAcHOCTh MOXET MpPEJACTABNATE BTOPUYHOE 3JIEK-
TPOMarHMTHOE M3JiydeHue, NeperslyyacMoe 3EMEHTaMH KOHCTPYKLUMH 3/1aHHs, KOM-
MYHHKaLMSMH, BHYTpeHHEeH NPOBOAKOH U T.A. JlNg 3alLMTHI OT HEro B ciaydae HeoOXo-
IUMOCTH Oatapen OTONNEHHs W IPYrHe JMEMEHThl KOMMYHHMKALMI K ceTel cneayer 3a-
KpbIBaTh IUINEKTPUUECKHMH (IEPEBAHHLIMU M T.M.) KOpoOaMH, NPeNnATCTBYIOUIUMH
HEMOCPEACTBEHHOMY NOCTYNY K 2TUM 3nemeHTaM. HeoGxoauMoe pacctosiHue Mexny
37IeMEHTOM KOMMYHMKaUMH U ceTelt M kopoOOM onpenenseTcs MyTeM W3MepeHuil uH-
TEHCUBHOCTH OMH. )

Kaxabiil nepenarommif paJHOTEXHUUECKHH OOBEKT NODKEH HMEThb CaHHUTApHBIH
nacropt. CaHUTapHbIii NAaCNOPT COCTaBAAETCA aJAMUHHMCTPALMEN paaHOTEXHUYECKOTO
oObekra (ero BiameneleM), NOANUCHIBACTCS PYKOBOANTEEM (BNaneiibleM) o0beKTa H
COTIacOBBIBAETCA C PYKOBOJAMTENEM CIELHATM3UPOBAHHOIO MOApA3JleieH|s Haa3opa
3a MCTOYHHKAMH HEHOHU3HPYIOLLHX N3/Ty4€HHI COOTBETCTBYIOLIETO YUPEKAEHMs rocy-
J@pCTBEHHOrO CAHUTAPHO-3MHAEMHUOIOTHYECKOrO Haa30pa.

3awmuTa nepcoHana. 3aulMra IepcoHana oT Bozaeiicteusa DMII paannoyactoTHOro
JanasoHa OCYILIeCTB/IAeTCs INyTeM MpPOBEAECHUS OPraHU3alMOHHBIX, HHXEHEPHO-
TEXHUUYECKHX, JIeueOHO-TTPOPUIAKTHUECKHX MEpOIIPUATHIA, @ TaKXKe MCIO0JIb30BAHMA
CpeACTB MHAMBHAYaATbHOH 3aLUMTHL.

K opzanuzauuonnsim mMeponpuamuam OTHOCATCA: BbIOOD paLlMOHANIBHBIX PEXH-
MoB paboTel 060pyIOBaHUA; OTPAHUUEHHE MECTA U BpeMEHU HAXOXK/ICHHA MepCcoHana B
30He Bo3aeicTeud DMMU PY (3auinTa paccTOSHHEM U BPEMEHEM) U T.1. .

3awguma epemerem npexyCMaTpHBAET OrpaHHYEHHE BPEMEHH NpeObIBaHUs denoBe-
ka B pabodeil 30He. OHa NPUMEHAETCA, KOr4a HET BO3MOXHOCTH CHH3UTh HHTEHCHB-
HOCTb M3JyUYeHHs 10 AOMYCTUMBIX 3HaueHWH. B auanazone vactort ot 30 k' no 300
MT'u nonyctimMoe Bpems MpeObIBaHUA ONMpPeNeNsIoT 1o GopMyiam:

r= )T (7.9)
T- ffiﬂ a. (7.10)

B nnanazone yacror ot 300 MI'u 1o 300 I'f'y no popmyne

3 31111@,.,J

S TIE]

(7.11)

IpenensbHo qonmycTUMoe BpeMs paboThl BHOCHTCS B MHCTPYKLIMH MO TeXHUKe 6e30-
NAacHOCTH M B TEXHONOMHUYECKHE NOKYMEHTHl, a Ha HcToyHMKax OMHU PU wunu
B HETIOCPEACTBEHHOW ONM30CTH OT HUX Pa3MELIAlOTCS COOTBETCTBYIOLME Mpeynpexk-
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Jennsd. CoKpallieHHe MPOJOIKHTENEHOCTH BO3AEHCTBUA AODKHO OBITH NOOTBEPXKACHO
TEXHOMOTHYECKUMH, PACTIOPSRUTENBHBIMUA JOKYMEHTAMU W/UIH Pe3yNbTATAMH XPOHO-
METpaKa.

3(1![{11771(1 paccmosiHuey  npeanonaract

yBenHueHHe pacCTOSIHUA MeXjy H3iyda-

TedaeM M nepconanom Paccrosmue, cooT-

BETCTBYIOUIEE MPEACIBIIO IONYCTUMON HH-

TeHCHBHOCTH 00JsiyducHHs, onpenensercs

pacdcToM M NPOBEPSETCs HHCTPYMEHTAllb-

Ho. Ha apepsax nomeiiensii, rae nmeer Mme-

CTO MOBBIIUEHHBIH YPOBEHb 3JJIEKTpOMAar-

HUTHOTO W3MYYEHHS, a TAKKE Ha nprbopax

Puc. 7.8. 3nak «Buumanue! H Ap. pa3MewaoT 3Hak «BHuMmanue! Onek-
INEKTPOMATHHUTHOC NONE» TpPOMAruuTHOE Tione» {puc. 7.8).

Huscenepno-mexnuueckue meponpusmus 1pelycMaTpUBAIOT yMEHBIIEHAC MOIIL-
HOCTY H3/1y4YEeHHUS B CAMOM HCTOYHHKE, IKPaHHPOBaHHE HCTOYHHKOB H3JIy4CHHH, dKpa-
HUpoBaHue paboIHX MecT, 0003HaYCHHE H OTPaKICHHE 30H.

Yatenvuienue MowHOCHIU UIIVHEHUSI 8 CAMOM UCTMOYHUKE UITYYEHUs JOCTHIaeTCs
NPUMEHEHHEM CIEIHAJIBHBIX YCTPOIHCTB: HNOTJIOTUTENCH MOLUIHOCTH, 3KBUBAJICHTOB aH-
TEHH, aTTCHIOATOPOB, HANPABIIEHHEIX OTBETBHTENCH, OPOH3OBBIX TIPOKIAJ0K MEXAY
(bnaHnaMu, ApoccenbHBIX (UIaHIEB | Ap.

Oxpanuposarue UCMOYHUKOE U3.TVHeHUs: UCTIONB3YIOT AJs CHH)KEHHS MHTCHCHBHO-
ctu OMU PY Ha paboyem MecTe WM OTpaKIACHHS ONACHBIX 30H M3NydeHHH. DKpaHsl
U3TOTABAMBAIOT B BUJIC 3aMKHYTHIX KaMep, MKadoB Uix KOKyXoB (puc. 7.9).

0 O6BI4HO B KauecTBE MaTepHala dKpaHa
MPUMEHAIOT METALIHIECKHE JIHCThI, KOTO-
puie 0becTieunBAOT OBICTPOEC 3aTYXAHHE
nons B Marepuane. OIHAKO BO MHOIHX
CIy4asX SKOHOMHMYECKH BHIFOZHO BMECTO

METaNINYeCKOro 3KpaHa HCHOJbL30BaTh

/ \X IIPOBOJIOYHBIE CETKH, (ONBIOBblIE M pa-

0.7 JHOTIOTJIOMIAIOIME MaTepHallsl, COTOBhIC

\/’\/\ o pewmerku., D(pEeKTHBHOCTE IKPaHHUPOBA-

TN HHUS 2JIEKTPOMArHATHOTO MO TPH HC-

Puc. 7.9. Dxpan, BeImoHEHHBIH B BUE TN0Tb30BAaHUH IIPOBOJIOYHBIX CETOK 3aBH-
3aMKHYTOH KaMephl (pa3BepTka) CHT OT AMaMeTpa NPOBOMAA M I1ara CeTKH.

B nepeucns doneroreix Marepranop toamuaol 0,01...0.5 MM BXOIST B OCHOBHOM
JHAMaTHUTHBIC MATEPHAIBL; ATIOMHHHH, TaTyHb, HHK.
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Panuonornowaroiie MaTepHassl H3rOTOBSIOT B BHAC MIACTUYHBIX H XKECTKHX le-
HOIIJIACTOR, TOHKHX JIUCTOB, PBIXIOH CHIMYYEH Macch! WIM 3aMHBOYHBIX KOMIIAYHIOB,
CHelHaNbHbIX KPACOK.

Jlsig npuganus MatepHany NOrjIoUaoIHK CBOHCTB B HETO BBOSIT MPOBOISILHUE 10-
0aBKH: caxy, aKTHBHUPOBAHHBIN yTosb, KapOOHWIBHOE kene30. [IpoBoasinue BrIIOYe-
HHUS CO3JAI0T MOTCPH (HABEICHHBIC BHXPEBBIE TOKH MIPEBPAIIAIOTCA B TEIIOBYIO 3HEp-
THIO).

OcCHOBO#1 MOrNIOINAOUIMX MATCPHANOB SABIAIOTCA KAy4yyK, MOPOJIOH, TCHOTIOAHCTH-
pOJI, KpackH U APYTHE CHHTETHYECKHE MaTepHabL

YmeHbineHHe KOIPGHIHEHTOB OTPAKCHHS TOTJIOMIAIOIIHX MaTEPHAIOB AOCTHTAET-
Csl B OCHOBHOM JIBYMS MyTAMU. B niepBom ciydae MaTepHany npuAaeTcs CTPYKTypa Wid
dopMa, YBEeNIMYHBAIOILASL €70 aKTHBHYIO HEPEAHIOD MOBEPXHOCTD, OOPALCHHYIO K H3-
JIY4EHHIO, HATIpuMep, MaTepHal JIeaeTCsl BOJOKHHUCTBIM HIH CO CIOXKHOI, IOKPBITOH
IHpaMUIaMH HIH KOHYCaMH IOBEPXHOCTBIO. [Ipu Takoi MOBEPXHOCTH BOJHA MHOTO-
KPaTHO OTpaKaeTcs OT HEPOBHOCTEH, H 00was IHeprud, Npouleanias B MaTepHal, oKka-
3bIBACTCS 3HAYHTENBHO OOJNBILE, YeM MPH OJHOKPATHOM HaJCHHH Ha IMafKylo POBHYIO
TIOBEPXHOCTh. BrIMONHEHHBIE 0 3TOMY CHOCO0Y MaTepHanbl SBISIOTCS IIHPOKOTIONOC-
HBIMH, HO OHH YYBCTBHUTENLHH K JCHCTBHUIO 3DO3UH, BOABL, MBUI U T.A., XOTA U 0OJa-
JAf0T MAJI0# IIOTHOCTRIO. VX TONmMHA HAXOMUTCA B IPOMOPUKH C IJIHHON BOJHBL

Hpyroit Merox co3paHns MOTIONIAIONIMX MAaTEPHANOB — UCIOIL30BAHHUE TIPHHIIATIA
YETBEPTHBOJIHOBOrO corjlacoBaHus. [lorjgomatonmii MaTepyan ToIuMHON B 1/4 1umiHel
BOJIHB! HAKJICHBAIOT Ha META/UTMUYECKUN JTUCT WU ceTKy. ECu Takoil MaTepman nocra-
BHUTh Ha MYTH H3JMYYCHHS, TO JJICKTPOMAarHUTHAS BOJIHA YACTHYHO OTPA3UTCS OT HErO,
JaCTUYHO K€ NpOiJeT B HEro, B ONPEJCICHHOM CTENeHH MOTJIOTUTCH B MaTepuaie,
OTPA3HTCS OT METAVIMICCKON NMOMTOKKH, CHOB2 HaCTHYHO TIOTJIOTHTCS, JOCTHTHET He-
penHeil MOBEPXHOCTH, YaCTHUHO OTPa3UTCsA 0OpaTHO B MaTepHal M 4aCTHYHO BRIIET B
BO3AyX. B pesynbraTe BO/nHA, BEIEAIIAs M3 MaTepuana, H3MeHHUT coro ¢asy Ha 180°
IO CPaBHEHHIO ¢ BOJHOH, OTPaXKEHHOH OT MepefHed MOBEPXHOCTH IOMNIOLIANOLIETo
MaTepdalna, 4TO COPOBOXAAeTCs MHTepdepenier BonH. COOTBETCTBYIONINM COYETA-
HHEM KO3(hUIHEHTa OTpaXeHHs OT NepeaHel NOBepXHOCTH ¢ ko3(duimeHnToM no-
TJIOWEHMsT MaTepHana 100UBAIOTCA MHHHMAIBHOTO OTPAXXEHHS BOJIH OT TaKOro Mmare-
pHuajga. HeqocTaTOK 3THX MaTepHaloB COCTOHT B TOM, YTO OHM PPEKTHBHB! TOJILKO Ha
KOHKPETHBIX YaCTOTax. Martepuansl, U3rOTOBICHHBIC IO BTOPOMY METO/Y, Ha3bIBAIOTCA
YeTBEPTHBOJIHOBBIMH HIM uHTepdhepennnontpiMi, OOBIMHO paauOnoOTIOUAIONINE Ma-
TepHaibl OTpaXaloT npuMepHo 1% najaronieil Ha HUX HEPTHH, B HEKOTOPBIX CAYYasX
oTpaxxeHHe MoxkeT ObITh cumkeno o 0,01...0,001%. ITornowaromas cnocobHoOCTS 3a-
BHCHT OT CBOMCTE MaTepHana: 1yl paJHONOTIONAKIIMX MATEPHAJIOB Ha OCHOBE Kay-
qyyKa, MOPoJoHa H T.i. oHa coctasiser 0,155...0,465 BT/CMz, Ha NOJHYPETAHOBOH OC-
Hose gocturaer 1,3 Br/em’, a nenokepamigeckux Matepuanos — 7,75 Br/em’.

B 1abn. 7.6 npHBeReHH XapaKTEPHCTHKH HEKOTOPHIX PaAHONOTIOUIAIOILIHX MaTe-
puanoB. B nocnegHee Bpems Bce Oonbllice pacnpOCTpaHEHHE MOJNYYAKOT KepaMHKO-
METATHYECKHE KOMIIO3UIIHH.
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Tabnuua 7.6

OcHOBHBIE XapaKTEPUCTHKH PATHONOTIOLAIOIIHX MaTEPHAIIOB

Juanazon | Otpaxarouwas Macca | o
Mapka norjoTuress B Marepual,
. pabouux MOILHOCTB, Marepuarna,
JIeKAIHI B €T0 OCHOBE o

BOJIH, CM Yo KT
CBY-068, deppur 15...200 3 18...20
«Jlyu», IpeBecHOE BOTOKHO 15...150 1...3 —-
B2®D2, pesuna 08..4 2 4...5
B2®2; BKO1 0,8...4 4 4..5
«bostoToy, noponou 0,8...100 —

Okpanv! 6 6uoe comosuix peuwiemox NPUMEHSIOT 1/ 3KPaHUPOBAHHS BEHTH/IALHOH-
HBbIX OTBEPCTHH B IKpPaHUPYIOLINX KOXYyXax anmapatypsl (puc. 7.10, a) Bnnorb 1o caH-
TUMETPOBOTO [HANa3oHa H3nydeHUs. J¢QEeKTUBHOCTE COTOBBLIX PEILETOK 3aBUCHT OT
OTHOIIeHHs TIyOMHB K mMupHHe stuelikn. Ecnu TpebGyercs ocoOenno BhicoKas sddex-
THBHOCTb 3KPaHHPOBAHUA, PEKOMEHIYETCS NPUMCHATh COTOBBIC PEIIETKH C Ilepece-
KaroIMHUMHCS sueiikaMi. Takue pelleTky NoIy4aioT HanoKeHHeM IpyT Ha Jpyra TOHKHX
peleTok B ogHOM 3kpare (puc. 7.10, 0). JJoCTOMHCTBAMM COTOBBIX PELIETOK SBISIOTCS
HeOoJIbIIOH Bec, BRICOKHE 3KPAHUPYIOUIHE CBOHCTBA, HH3KOE CONPOTHBIICHHE BO3AYII-
HOMY NOTOKY # Ap.

M3

i

Puc. 7.10. Dxpanbl B BUAE COTOBBIX PELIETOK C OOBIYHBIMH (a),
¢ nepecekaromuMucs (6) sueikaMu

J1g 3KpaHHpOBaHHA HEIUIOTHOCTEH KOpIyca, ABEpell H KPBIILEK B KOXYXax HC-
TOYHHKOB H3JIyYEHHS HCIOIb3YIOT MATKHE SKPaHHPYIOIHE MaTepHasbl, BEPXHHI CIOMH
KOTOPBHIX COCTOMT M3 MCTAJUIH3MPOBAHHON TKaHH, a BHYTPCHHHM HANOJHUTCHEM SBIA-
€Tcst MATKUH IOPHCTHIH MaTepHal, HanpuMep noponoH (puc. 7.11).
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Pnc.7.11. DxpaHupoBaHHe HEWIOTHOCTEH KOpILyca anmnaparypsl

Okpanuposae pabouezo mecma IPUMEHAETCS B Cy4Yae, KOr/a HEBO3MOXKHO OCY-
IECTBUThL 3KpaHHpoBaHWe annapaTypbl. OHO JOCTHIaeTcsi ¢ MOMOMIBIO COOPYXKCHHS
kabn b0 MMPM C MOKPBITHCM U3 HOTJIOIIAIOIINX MaTepHanoB. B kauecTBe skpany-
PYIOLIEro MaTepHana s OKOH, IpHOOPHBIX MaHeNeH NpUMEHSETCS CTEKIIO, TOKPBITOE
HONYNPOBOIXHUKOBLIM ABYOKCHAOM ONOBA.

Cpeocmeamu unougudyanvroi saupumet (CHU3) cnenyer nonb3osaTbes B TeX Cy-
yasx, Korja NpUMeHeHHe APYTHX crocoboB npenoTspamieHus Bo3aelictsus OMU PYU
HeBO3MOXHO. B kauecte CU3 npumMeHAIOT Xanar, KOMOHHE30H, KaMIIOH, 3aUHTHbIE
o4ukHu. Marepuan, u3 koroporo usroraBnusaroT CH3, npencrasiser codoii cnenuans-
HYI0 TKaHb, KOTOPYK TOJNy4YaloT, JM00 BBOAL B COCTaB TKAHU TOHKHE
MeTaUINYeCKue HUTH, 00pa3ylolie CeTKy, JM00 METOAOM XMMHYECKOH MeTALIH3aLIMH
(43 pacTBOPOR) CYPOBBIX TKaHEH Pa3sNUYHON CTPYKTYPHI M IUIOTHOCTH.

JUns 3aIIMTEL OPTAHOB 3PEHUS NPUMEHSIOT CeTHAThIE OUKH, HMEIOLIHE KOHCTPYKLHIO
MOJIYMacoK M3 MeJHOH ik naTyHHOH ceTkd M 04k OP305 (ouku paguo3aminTHeie) co
CHELHATBHBIM CTEKJIOM C TOKOTIPOBOIALIMM CJI0EM JIBYOKCH/a OJ10Ba.

KonTtpoasHsie BOoNpocel K NyHKTY 7.4

1. Kakue UCTOYHMKH SNEKTPOMArHHTHBIX [OJIE pPajgMovYacTOTHOrO AHarna3oHa Bl
3Haere?

2. KakoB MexXaHn3M TEIUIOoBOr0 BO3ACHCTBUS eKTpoMarHuTHLIX noneil CBY nuna-
Ma30Ha Ha OPraHu3M 4esIoBeKa?

3. Kakue Bunst HeTers10BsIX 3Q(PeKTOB, BOHUKAOMIHX B OPraHH3IME YE/IOBEKA MOJ
IeHCTBHEM 3NEKTPOMArHUTHAIX M3TYYEHHH pamioYacTOTHOTO q1ama3ona, Bel 3Haere?

4, Ilo xaxoMy KpHTepHI0 olicHHBaeTcs Bo3neiictsue OMU PY wa nun, pabora mian
obyuyeHHe KOTOPBIX HE CBA3aHBl ¢ HEOOXOAUMOCTBIO NIPEORIBaHUA B 30HAX BINSHUS HC-
TouHHKoB OMMU PY, a taxke ans paboTaolux MIH y4aluXcs, ML, HE JOCTUTIHUX 18
JeT, 175 KEHIHH B COCTOSHUH OepeMEHHOCTH H OCTANHHOrO HaceleHHs, MOABEpraio-
merocs Bo3xeicteuio pHewinero OMU PY B kuneixX, oOHIeCTBEHHBIX H CNYXKEOHBIX
30aHUAX U MOMelIeHUaX (KpoMe 3JaHHH M NOMEMICHUH HepefalomuX pagHoTeXHUYe-
CKHX OOBEKTOB), Ha TEPPUTOPHH >KHIIOH 3aCTPOHKH H B MECTaX MacCOBOIO OTAbIXa?

S. [To kakoMy mapameTpy olieHHBacTcs Bo3eHcraue DMU PY Ha nuy, ybsg npodec-
CHOHaNbHasg NeATENbHOCTh WIHM YCIOBUA OOyueHMs CBs3aHbl ¢ Bo3feicTBHeM DMU
PY?
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6. Kakoii BennyuHOH Xapakrepusyercs uaTencuBHocTs MU PY B nuamasone uac-
toT o1 30 k' xo 300 MI'n, a Taioke B guamnasone ot 300 Ml'u no 300 I'Tu?
7. [To kako# ¢opMyJie oNpeneseTcs JHepreTyudeckas IKCno3uuus (I3) B nuanaso-
He yactot ot 300 M1 o 300 [T'?
8. Kaknmn Mepamu obecriednBaeTcs 3alliMTa HaceJeHus ot aeicTBus MU PY?
9. Uto Takoe caHHTapHO-3aLUTHas 30Ha pagnHonepeaamlero obsekra?
10. Yro takoe 30Ha OIPaHHICHHON 3aCTPOHKH BOKPYT paAHONEpeatomero oopexra?
11, Kakne cymiectByloT OprannsauiOHHbIE MEpbl 3allUThl NIEPCOHAana, padoTa HIH
0o0y4eHHe KOTOPOro CBA3aHa ¢ HE0OXOAUMOCTBHIO NMpeObIBaHHS B 30HAX BIHSHUSA HCTOY-
Hukos OMHU PY?

7.5. JlazepHoe H3aydeHue

Jazepnoe uznyuenue (JIN) nipenctasiser ocoOblii BUA 3MEKTPOMAarHUTHOTO H3y-
YEeHHs, TeHepUPYyeMOro B AHana3zoHe AnMH BonH ot 180 mo 10° M. Otmaune JIM ot
OPYTHX BUIOB H3JIy4eHHd 3aKII0YACTCAd B MOHOXPOMaTHYHOCTH, KOT€PEHTHOCTH M BbI-
COKOU CTENEHH HANMpaBJIEHHOCTH. MICTOYHHKAMH J1a3epHOTO M3TYYEHHs ABJSIOTCH OII-
THYECKUe KBAHTOBbIE T€HEPATOPHI (Nazephl). B ecTecTBeHHOH NpHPOAHOH cpene asep-
HOE HU3Ty4eHHe HE BCTPETIACTC.

Buonornyeckoe neHcTBHE COOCTBEHHO JIa3epPHOTO M3NY4YEHMA 3aBHCHT OT MJIMHEI
BOJIHBl M HHTEHCHBHOCTH H3JIy4eHUs. B CBsI3M ¢ 3TUM BECh JHANA30H JUIHH BOJH Je-
JIUTCS Ha psaf obnacreit:

180 <A £ 380 uM — ynbTpaduoieTOBas 061aCTh;

380 <A< 750 uM — BUAMMAA OOJIaCTh,

750 <& < 1400 um — GnmxHas uHdpakpacHas ob6nacTs;

1400 <A< 10° mM— JATBHSA HH}ppaKpacHasd 00nacTs.

7.5.1. Jeiicmsue na3epnozo usayyenus Ha opzanuim $enosexa

PaznuyatoT uiecTh BUIOB BO3AEHCTBUA a3€PHOTO H3JIyYEHHS HA XKHUBOH OpraHM3M.

1. Tepmuueckoe (Tenaosoe) fAeiictBue. [Ipy HOKYCHPOBKE JIA3€PHOrC H3TyUYESHHS
BBIACIIACTCS 3HAYNTENBHOE KONHMYECTBO TEIUIOTHI B HEGONBIIOM o0beMe 3a KOPOTKHH
HOPOMEXYTOK BPEMEHH.

2. DHepreTHyeckoe IeHCTBHE onpenenseTcss OONBIINMM I'PAIHCHTOM JNIEKTPHYECKO-
IO 1o, 00YCIOBICHHOT0 BHICOKOH IIOTHOCTHIO MOITHOCTH. JTO AEHCTBHE MOXET BbI-
3bIBATh IOJSPH3ALHIO MOJIEKYJI, PE30HAHCHBIE U APYTrUe 3QPEeKTHI.

3. ®oToxuMUUECKOE ACHCTBIE IPOSBILETCA B BHILUBETAHHH Piga KpacHTE/CH.

4. MexaHudyeckoe ACHCTBHE MPOSBIAETCA B BO3HHKHOBEHHMH KoJebaHUH THIA
YABTPa3BYKOBEIX B 00Iy4aeMOM OpraHH3ME.

5. DnexTpocTpuKUMs — AchOopMaLHs MOJIEKY] B NEKTPHIECKOM MOJIE Ta3epHOro
H3NYYCHHA.

6. ObpazoBaHue B Npejenax KNeTKH MIKPOBOJHOBOTO 3EKTPOMAarHUTHOTO HONA.

dea
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[fon npeficTBHEM J1a3€pHOTO M3NYYCHHs [POMUCXOANT HAPYILUEHHE KU3HEACATEIbHO~
CTH OTACJ/IbHBIX OPTAHOB K OPraHH3Ma B LIEJIOM.

[Tpu 6OABIINX HHTEHCUBHOCTAX OOJIYUeHHS BO3MOXKHBI HOBPEXKACHHS BHYTPEHHUX
OpraHoB, KOTOPbIE HMEIOT XapakKTep OTEKOB, KPOBOM3IHSHHSA, KPOBOTEUEHUS, OMEPTB-~
JIeHUs TKaHeH U Ip.

Jlazeproe n3iaydeHue npelcTaBiser 0coOyl0 OMacHOCTb AJS TeX TKaHeH, KOTOpble
MAaKCHMAaJTbHO NOT/IOLAIOT Ku3NydyeHue. CpaBHUTENBHO JIerkas ysa3BHMOCTb POTOBHLBI H
XpycTalHKa IJ1a3a, a TaKkKe CNOCOOHOCTb ONTHYECKOH CHCTCMbI I/1a3a YBEAHUHBAThH
MAOTHOCTh 3HEPIHH (MOIHOCTH) H3NyYCHUsS BHAMMOTO W OIMAHEro WH(pPaKpacHOTO
muanasona (750...1400 uM) Ha rna3HOM gHE JO 610" pa3 Mo OTHOILEHHIO K POTOBHLE
JenaroT ria3 Haubosee ysa3BUMbIM opranoM. CTeneHb NOBPEKACHUS I11a3a MOXKET H3-
MEHATECA OT C/1abbIX 0XKOTOB CETYATKH A0 TOJHO MOTepH 3PCHHS.

JIU ¢ anuHoi Bonusl 380...1400 HM (BouMas u OnukHAsS HH(paKkpacHas 00O1acTH)
npeacTaBiseT HauOOMBIIYI0 ONACHOCTEH [UIS CETYATKH I7a3a, a M3Ny4YeHHC C JUIHHOH
BosHbl 180...380 uM (yneTpaduonerosas) u cbime 1400 HM (nanbHAs uH(pakpacHas
06J1acTb) — A4 IEPEAHUX cpef [7a3a.

CTeneHb MOBPEXICHUs pagyXxHoi obonouku JIW B 3HaYMTENBEHOH Mepe 3aBHCHT OT
€€ OKpackH. 3esieHble U roiyOble r1a3a Gonee ya3BUMBI, 4eM Kapue. JaurenbHoe oby-
4eHHMe IJ1a3a B AManasoxe OmbkHero nHpakpacsoro JIM Moxer npHBecTH K HOMYyTHe-
HHIO XpycTajnuka; posneitcteue JIM ynerpaguoneroBoro auanasona (200...400 Hwm)
HOpa)kaeT pOroBUIly, pa3BHuBacTca KepaTuT. HanbonpmnM ¢GoOTOKEpaTHYECKHM JEHCT-
BUeM 00nafaeT H3JIyYeHHe ¢ AJIMHON BONHBI 280 HM.

[ToBpexeHUE KOKH MOXKET ObITh BBI3BAHO JA3€PHBIM M3TyYEHHEM JIO0OH [UTHHBI
BOJIHBI B CTICKTPaIbHOM Auanasone A = 180...100 000 um. [Tpu Bosaeiicteun JIU & He-
TPEPHIBHOM peXHUMe NpeobnafaloT B OCHOBHOM TEIUIOBBIE d(P(EKThI, CIEACTBHEM KO-
TOPBIX ABJIsieTCS Koarynsiuus (cBeprbiBaHue) Oenka, a mpH OOJBIIMX MOILUHOCTAX — HC-
napenue OGuorkanu. CTeleHb MOBPEKACHHS KOXKH 3aBUCHUT OT MEPBOHAYAIBHO MOTJIO-
1eHHOH 3Hepruu. [ToBpexxaeHHs MOTyT OBITH pasNMYHBIMH: OT HMOKPacHEHHsS JIO I10-
BEPXHOCTHOro 00yriiuBaHus U 00pazoBaHus rMyOGokuX AedeKTOB KOXKHU. 3HaUYHTeTbHbIC
HOBPEKACHUS Pa3BUBAIOTCS Ha MUIMEHTHPOBAHHBIX YYAcTKaX KOKH (POJAMMBIX MATHAX,
MECTax C CHIBHBIM 3arapoM), MHHHMAJILHOE MOBPEKIEHUE KOXKH Pa3sHBaeTcs IpH
nnotHocTH sueprun 0,1...1 Jhr/em’.

JlazepHoe H3mydeHHe, ocobeHHO panbHedl wHpakpacHoit obnactH (cBblille
1400 uM), cnocobHO NIPOHHKATH Yepe3 TKAHH Tella HA 3HAYUTENbHYIO rnybHHY, opa-
*as BHyTpeHHUe opransl (npsmoe JIH).

MMy nscHbli peskum Bosaeiictaus JIU ¢ IHTENBHOCTIO MMITYThCa Menbiue 1072 ¢
CBS3aH ¢ NpeoOpa3oBaHHEM JHEPTHH HUITYUCHHA B SHCPIHIO MEXaHMYECKHX KOJIeOaHHH,
B YaCTHOCTH, YIAPHOH BOJIHBL. Y XapHas BOJIHA COCTOMT M3 TPYIIIBI HMITJIHCOB pa3iny-
HOM ANUTENPHOCTH M aMILTHTYABl. MaKCUMaIBHYIO aMILIMTYAY HMEET NEPBbiil HMITYJIbC
CKaTHA, KOTOPBIH ABJISETCS ONPEAESIONINM B BO3HUKHOBEHHH IIOBPEXKICHHS I1y0OKHX
TkaneHd. HanpuMep, npaMoe o0yyeHHe nOBEPXHOCTH OPIOIIHON CTEHKM BBI3BIBACT I10-
BPEeXKICHHE TNEeYCHH, KUIIeYHHKA U JPYTUX OpPraHoB OPIOMIHON MOJIOCTH; IpH obnyue-
HHH TrOJ0BBI BOIMOXXHEI BHYTPHYCPENHBIE H BHYTPHMO3TOBEIE KPOBOM3NHAHHA. OObI4-
HO pa3a4aioT JIOKAIFHOE U 00I1ice OBPEKACHHS OpraHn3Ma.
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JnutensHoe xpoHudeckoe meiicTBre AMGPQY3HO OTPAKEHHOIO JA3epHOro U3iyde-
HHS  BBI3BIBACT HecHenuguuecKue, MPEHMYIIECTBEHHO BETETaTHBHO-COCYAUCTHIE
HapyleHHs; HyHKLUMOHANBHBIE CABHIH MOT'YT HaOJIIOAATBCS CO CTOPOHBI HEPBHOH, cep-
JE4YHO-COCYIHUCTON CHUCTEM, XKelle3 BHYTPEHHEH CEeKpEeLHH.

[To creneHu OMacHOCTH BLIXOJHOTO H3JIYHCHHMs JUIS OPTaHH3Ma YeNOBEKa fa3epal
NoApa3AeISIIOT HA 4 Knacca:

I — naseps1, BBIXOTHOE M3NYYCHHE KOTOPBIX HE MPEACTABISET OMAacHOCTH [UIA INia3 U
KOXH;

11 — naseps1, BLIXOAHOE HITYUCHHE KOTOPBIX MPEACTABISET ONAacCHOCTh MPH 00Jyve-
HHHU I71a3 IIPSMBIM WU 3€PKATbLHO OTPAXKEHHBIM U3TYYEHHUEM;

111 — nasepsl, BEIXOAHOE H3MYYEHHE KOTOPHIX NPEACTAaBJAET ONACHOCTh MPH 00Mmy-
YEHHH TJ1a3 IIPAMBIM, 3ePKaTBHO OTPAKEHHBIM, a Takoke AUGPPY3HO OTPHKSHHBIM H3TY-
qeHHeM Ha paccTosHuH 10 cM ot auddy3Ho orpaxaromel MOBEPXHOCTH. JTOT Kiacc
pacrpoCTpaHaeTCs TOABKO HA JIa3€phbl, FEHEPUPYIOUIHE H3JIYyYEHHUs] B CIIEKTPalbHOM
nuanaszode 380...1400 umM;

1V — na3zepsl, BBIXOJIHOE U3IYUEHHE KOTOPHIX NPEACTABIIAET ONACHOCTh HpU 00My-
YEHHH KOXKH Au(Py3HO OTpaXKEHHBIM H3JIyueHHeM Ha paccTosuuy 10 cM ot auddysuo
OTpakaloIeH MOBEPXHOCTH.

JNazeps! knaccHOHIMPYET MPEANPHATHS-U3TOTOBUTEIb N0 BBHIXOAHBIM XapaKTepH-
CTHKaM H3JIy4eHUS pacHETHRIM METO/IOM.

s
7.5.2. Hopmuposanue unmencusnocmu 1a3epHoz0 U3iy4eHun ¥
% L
HopMaTHBHBIMH JOKYMCHTAMH ABJSIOTCS:

e T'OCT 12.1.040-83.CCBT. Jlazepuas 6¢3omacHocTb. OOIIHE MONOKEHMUS.

e (CanuTapHble HOPMBbI M [paBHJIa YCTPOWCTBA M IKCIUIyaTallMH JIa3epoB (YTB.
31 uromst 1991 r. Ne 5804-91).

[penensno ponyctuMsle yposau ([1/1Y) naseproro H3NydYeHHs YCTaHABIHUBAOTCA
IUIS ABYX YCJIOBUH 0ONydeHUs: OJIHOKPATHOTO M XPOHUYECKOTO JJIA TPEX JHAIa30HOB
JJIMH BOJH:

1 mmanmason— 180 <A< 380 uMm;

Il amanaszon — 380 <A <1400 um;

11l gmanason — 1400 <A< 10° um.

HopmupyembIME napaMeTpaMy SBJITIOTCS HEPreTHIECKas 3kcno3nnus H u obiy-
YEHHOCTh £, yCpeAHEHHBIC TI0 OTPaHHYHBAIOILEH anepType. AnepTypa — 3T0 OTBEPCTHE
B 3AIMTHOM KOpITyCE J1a3epa, dyepe3 KoTopoe uciyckaercs JIM.

Jns onpenenenus Y (H;yv v Ejyy) npu BosaeiictBuu JIM Ha koxy ycpeaHeHue
IIPOU3BOAMUTCS MO OFPaHHYMBAIOIICH anepType.

Hapsny c anepreTiueckoi skcno3nuHeHd U 001y4eHHOCTBIO HOPMUPYEMBIMH T1apa-
METpaMH SIBIAIOTCS TaKkxKe 3Heprus W U MOIHOCTE P U3NydeHHs, NPOMIEIIETo Yepe3
OTPAaHHYHBAIOILYIO aLIEPTYPY.
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ITpn onenke BO3ACHCTRUA HA 71432 a3€PHOTO H3Jly4eHHs B AuanasoHe 11 Hopmupo-
BAHME JHEPIUH M MOIUHOCTH JAa3epPHOTO HM3JYyYEHHMS, NPOLICAMIETO YEPE3 OrPaHU4H-
BAIOUYIO aNepPTYPy. ABAACTCA NEPBOCTCIICHHBIM.

YKa3aHHbi€ BbIILE IHEPTETHYCCKHE [1apaMETPhl CBA3aHbl COOTHOLICHUAMH:

W
N Hypgy =5 (7.12)
a
P
aay
Epay == (7.13)

rRe Hyy — OpefensHo JOMyCTHMOE 3HAYCHHE JHEPreTHYECKOHM IKCIIO3UIMH Ja3epHOTO
u3nydeHus, Jx - M Wi 7y — [IpeeNIbHO NOIYCTHMBIH ypOBem, JHEPTHHU Na3epPHOTO HU3-
nyuenns, /x; S, — miomans orpaﬂvmnBaromen aTiepTypsl, M E;py — NIpenenbHO I0-
IMYCTHMBII YPOBEHB 0ONy4YeHHOCTH, BT'M™; Pjjzy — NpeRenbHO JONyCTUMBIA YPOBEHB
MomHoctu JIU, BT,

Ilpn ogHOBpPEMEHHOM BO3ACHCTBHM HA TJla3a M KOXKY JIa3epHOr0 H3AY4CHHS He-
CKOJIBKHX HCTOYHHKOB C Pa3iHYHBIME JIJMHAMH BOJIH 3TH HCTOYHHKH B 00uIeM ciydae
MOTYT HMETH PasiHYHbIC XapaKTCPHCTHKU:

e CHeKTpajJbHBIC (JBa MIM HECKOJIBKO THIIOB JIa3€pOB, T€HEpalHs HECKONbKHX
JUTAH BOJTH OJHHM JIa3€pOM, TCHEPALHI TAPMOHUK);

¢ BpEeMCHHBIC (PSKUMBI: HENPEPHIBHbIH, MMITYNLCHBIHN, HETIPEPHIBHBIA C MO,ZIyIIH-
LIHeH MOIMHOCTH U T.1.);

® NPOCTPAHCTBEHHKIE (KOMUIMMHPOBAHHBIH ITY40oK, AUGGhY3HO OTpaKeHHOE MU
paccessHHOE H3MydeHHE).

Crenenp onacHOCTH IPH OQHOBPEMEHHOM IEHCTBHM U3ITYYEHHUS pa3iHyHBIX MCTOY-
HHUKOB ABJISCTCH afJIMTHBHOH B CICAYIOUINX CAy4asX:

e Bo3ielicTBHE Ha KOXKY H3MydYeHHs JOObIX JANMHH BOJH B JManasoHe
180 <A < 10° nm;

e BO3JCHCTBHE HA MEpENHUE CPEIBl TJ1a3a M3NYYEeHHS B AMAna3oHax [UIHH BOJIH
180 <A <380 nm u 1400 <A < 10° um;

® BO3JCHCTBHC Ha CeTYaTKy INla3a wH31y4YeHHss B JHana3oHEe JUIMH BOJNH
380 <A < 1400 aMm.

Js KaIoro U3 mepevrCNeHHbIX TpeX ClIydaeB MPEIenbHO AONYCTHMbIE YPOBHH
YCTaHaBAHBAKOTCs HE3aBUCHMO.

MMpenensHo monmycTumas CyMMapHas JHEpPrus HAX MOIUHOCTH H3JIYYCHHS OT He-
CKOIIBKMX UCTOYHHKOB, ACHCTBHE KOTOPHIX SIBJIICTCH aIUTHBHBIM, ONpEIENACTICS Clie-
IYIOWHAMH (popMyIaMu:

s _ (1) () n 0]
Wi =W + GV i = G Wi (7.14)
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=P P+ o+ C P = Z/ C, Py (7.15)

rae n — YUCI0 UCTOUYHHKOB M3JTYUCHHA, AEUCTBHE KOTOPbLIX aAJAHTHUBHO, - yCJ'IOBHblﬁ

o . 0] i
NMOPAJAKOBbLIH HOMEP HCTOYHMKA, W”/.“,, PIL‘L\' NnpeaenbHO J0NYCTHMBIC 3HAYEHHUA

JHEepriu (MOLIHOCTH) MCTOYHMKA C MOPAAKOBBIM HOMEPOM 7/ K CYMMapHOH 3Hepruu
(MowHOCTH) BCcex HCTOYHUKOB; C; — OTHOCUTENBHBIA SHEProBKNajl KaXaoro HCTOUHH-
Ka, onpeaenseMbiii KaK OTHOLIEHWE SHEpPruu (MOLIHOCTH) MCTOYHHKA C MOPAIKOBbIM
HOMEPOM | X CyMMapho#i sHeprun (MOIHOCTH) BCEX HCTOYHHKOB,

) 1)
ORI A (7.16)
g W g P
i=] i=}
®opmynel 7.14 u 7.15 npuMeHHUMBI B TeX cly4asx, KOrZa ANUTENBHOCTb IKCMIO3H-
UMM WIH UMITYJbCOB H3JyHYeHHs pacCMAaTPHBAEMbIX HCTOYHHKOB HMEIOT OIMH U TOT XK€
nopagok. [lpy npoBefeHMU MPAKTHUECKUX PACUETOB 3HAUSHHS DHEPTUM (MOIIHOCTH)
MOTyT ObiTh 3aMEHEHbl IKBUBANECHTHHIMU 3HAUCHUAMMU IHEPreTHUECKON 3KCHO3ULIMK
(obnyveHHOCTH).

7.5.3. Koumpons ypoena nazeprozo usztyuenun (JTH)

JosumeTpuyeckuii kontpons JIM 3akmouaerca B ouenke Tex xapaxrepuctuk JIH,
KOTOpEBIE ONpPEIEAIOT €ro CoCOOHOCTD BBI3bIBAaTh OHONOrMYecKHe 3h¢EKThI.

Paznuuator ase hopMbl JO3UMETPHYECKOTO KOHTPOIIA:

® MpeynpeanTesbHEIH (OnepaTHBHbIN);

® YHAHBHOYAJIbHBIMA.

IIpeoynpedumenvrutli Qo3uMemMPULECKUTl  KOHMPONb 3aKTIOYAETCA B ONpeae/ieHHH
MaKCHMAJIbHBIX YPOBHEH 3HepreTuueckux napamerpos JIM B toukax Ha rpaHuue pabo-
yeh 30Hb1. Ero nposogst npu pabote nasepa B pekMMe MaKCUMaJIBHOHN OTIa4l MOLHO-
CTH, ONpEAENeHHOH B NacnopTe M3AeNHA W KOHKPETHBIMH YCIIOBHAMH 3KCIUTyaTalllH,
He peke OHOTO Paza B MOl B NOPAKE TEKYWIErO CAHUTAPHOTO HAA30PA, A TAKKe:

® [IpU NIPUEMKE B IKCILTYaTALHKO HOBBIX JladepHbiX u3aenu# Il — IV knaccos;

® [IpM BHECEHHM H3MEHEHNH B KOHCTPYKUHIO AEHCTBYIOLMX Ja3epHbIX U3ACIHIA;
MPpH U3MEHEHHH KOHCTPYKUMH CPEJICTB KOJUTEKTHBHON 3aILMThI;

NpH NpOBENEHHH IKCIIEPUMEHTAIBHBIX U HANIAAO0UHBIX paboT;
TIpH aTTecTaluuu pabounx MecT;
NpH OpraHu3alui HOBBIX PabO4HX MECT.

Hruousudyanerutii do3umempuiecKuti KOHMpPOos 3aKNKOYAETC B U3MEPEHUH YpPOB-
HEH 3HEepreTHYeCKUX NapaMmeTpoB U3NydeHHUd, BOIACHCTBYIOLLEro Ha TNa3a (KO¥Xy) KOH-
KpeTHoro paboTHUKA B TeueHUe pabouero aHs. IIpoBoantes npy paboTe Ha OTKPBITBIX
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N1a3ePHBIX YCTAaHOBKAX (IKCTIEpHMEHTAbHBIE CTEHIBI), @ TAKXKE B TEX CiydasnX, Korja He
HCKITIOUEHO Clly4aiiHoe BO3NEHCTBHE JIA3ePHOr0 U3NIYUEHHA Ha INa3a U KOXKY.

Kontpone aHepretHueckux napamertpos JIM nposoauTcs cieuuanbHO HazHaueH-
HBIM JIHLIOM U3 YHCAA WHKEHEPHO-TEXHHUYECKHX PAOOTHMKOB, MPOLIEAUIHX CeUHallb-
Hoe o0y4eHHe.

MeTtons! nposeaeHHs pasiHUHbIX GopM A03uMeTpHueckoro koutpons JIM onpene-
nenst TOCT 12.1.031-81.

Annaparypa, ApUMeHsemMas 1% H3MepEHHil, 10/KHA ObITh aTTeCcTOBaHAa OpraHaMH
loccrannapra PoccuM ¥ MPOXOAMTH rOCYAApCTBEHHYIO MOBEPKY B YCTAHOBIEHHOM
nopsaaxe. Jo3umetpsl JIH nomxHel cooTBeTcTBOBaThH TpeboBanuaM I'OCT 24469.

7.5.4. Cpeocmea 3auqumsl om Aa43epHO20 U3TYYeHUA

JleficTBytolre nasepHble YCTAHOBKH PEKOMEHAYETCs pasMellaTh B OTHENbHBIX,
CrIeLMAIbHO BBIIENEHHBIX [OMELUEHHUAX WM OTrOPOKEHHBIX YacTAX nomeuieHuit. Jla-
3epbl IV knacca B 0643aTesIbHOM MOPAAKE Pa3MEIAIOTCA TOJIBKO B OTAENbHBIX MOMe-
WEeHUAX. BHYTpeHHAA NOBEpPXHOCTL MOMELIEHUS, a TalKe IPedMEThl, HAXOIJIHecH B
3TOM MOMELIEHHH (33 HCKIIOUEHHEM MCTIONb3YEeMbIX B paboTe 3M1EMEHTOB OMTHYECKHX
CHCTeM), He ROJDKHBI MMETH ToBepxHocTel ¢ KoadduumenTom oTpaxeHus Gonbiie 0,4;
CTEHBI, NOTONOK, M0/ MOMEIIEHHUs W TIPEAMETh], HAXOMIIHNECS B MOMELIEHHH, JOMKHBI
UMETbh MATOBYIO OBEPXHOCTb, 00CEeYHBAIOLLYI0 MUHHMAIbHOE OTpaXKeHHe.

Cpencraa 3aimTsl o1 JIM nonpasaensoTcs Ha KOUIEKTUBHBIE U MHIMBUIYalTbHbIE.

Bribop cpeactsa 3aUMTEl B KaXKIOM KOHKPETHOM Cily4ae OCYIIECTBIAETCH C Y4eTOM
TpeGoBaHMii 6e30MacHOCTH /1A JaHHOTO TEXHOJNIOFMYECKOro Mpollecca.

Konnexmusnvie cpedcmea naszeproii 6e3onacHocmu

Cpeacrea konnekTHBHOM 3amuTel (CK3) aomiHbI COOTBETCTBOBaThH TpeOOBaHKHAM
TOCT 12.9.011 u T'OCT 12.2.049. Onu BkmoYalOT B ceOsd 3alMTHBIC 3KPaHB! (MU
KOXYXH), MpenaTcTByoLire nonananuio JIM Ha paGoune mMecta; cucTeMbl OIOKMPOBOK
W CHUTHATW3alMK, MpeaoTBpallialoiliie JOCTYIl MlepcoHana BO BpeMst paboThl JlazepHbIX
ycranoBok (JIY) B npenens! nazepHOONacHOM 30HbI.

‘B uensx obecnieyeHus GezornacHocT MyaAbT ynpaieHus JIY (uau Bcelt nasepHoi
TEeXHUKH) pa3sMeLiaeTcs B OTAETbHOM MOMEUICHHH C TENeBH3MOHHON WK Ipyrod cuc-
TEMO# HacTPONKH, KOHTPOA U HAOMIOAEHHUS 3a XOIOM MpoLecca, MPUMeHSI0Tcs podo-
TH3UPOBAHHbIE KOMIUIEKCHI, @ TAK)Ke 3alyTa pacctosHHeM (npebbiBaHHE BHE NazepHO-
OMacHOM 30HBI).

Ipu ucnonb3oBaHUHU J1azepHBIX YCTAHOBOK OTKPBITOro THIA (B TOM YMCHE B MoJe-
BbIX, LEXOBBIX M IPYrHX YCJOBHMAX) AAf TpeROTBpauleHHs olJiydeHWs MepcoHana
JIOMKHBL UCTIONB30BATHCA: OrpaXIeHHe (MapKUPOBKA) JTa3epPHOOMACHON 30HBI, IKpaHH-
POBaHWE OTKPBHITOrO iyya jla3epa, BBIHECEHHE MyNbTa YIpaBieHUA OTKPBITOTO JTyya Jjia-
3epa, BbIHECEHHUE My/bTa YIpaBleHUs U3 1a3epHOONAacHOH 30HBbI.

3kpansl BomkHbI nornowats JIM u npu 3toM ObITe MPO3pauyHBIMK HA BCEM BUIH-
MOM [HanazoHe JTHHbBI BOSIH HJIM €ro 4acTH (HYaCTH4YHO Mpo3payHble 3KpaHbi). OHK H3-
FOTOBJIAIOTCA U3 CNEUMANTBHBIX CTEKON WJIM OPraHUYeCcKOro CTeKJa ¢ COOTBETCTRYIOLIEH
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CeKTpalbHOI XapakTepHcTHKoR. OnTHYeckas MIOTHOCT TAakOro 3KpaHa Ha ANuHe
BOJIHBI H3TyUYeHHUS IOKHA ObITh NOCTATOUHOH AN ocnabneHus UHTEHCHBHOCTH 00yue-
HHA Ha paboyeM MecCTe oneparopa A0 BEIHUMHbI, He npesbimatoed [TAY.

Ecnu sneprus JIM HacTonbko BENMMKA, YTO MOMKET Pa3pyLIUTh YACTUYHO pO3pay-
HbI 3KpaH, TO HEOOXOAMMO MPHHATE MEPbI, MCKIOYAIOLIHE BO3MOKHOCTL MPAMOro
NONAJAHMA JTyya HA TAKOW dKpaH.

Jins cHmxeHust ypoBHs oTpaxeHHOro JIM nuH3bl, NpU3Mbl U Apyrue TBepable ¢ 3ep-
KaJILHOM MOBEPXHOCTHIO MpeIMETHl HA IYTH Jyya AO/DKHbI cHabxatbcs GneHgamu, a
obnyyaemblii 00BEKT — 3aIUTHBIMH IKpaHaMH-aMadparMaMHi ¢ OTBEpCTHEM, OUaMeTp
KOTOPOT0 HECKOJIBKO MpeBbILIaeT avaMeTp ayda (puc. 7.12). B stom cnyuae uepes ot-
BEPCTHE MPOXOLNT TOJIBKO MPAMOE HU3NyYeHHE, OTPaKEHHbIE Tyuu oT 00BbeKTa nonana-
FOT HA 3KPaH, KOTOPBIA UX YaCTMUHO TNOrAOWAaeT u pacceusaeT. [ing 2Tofl HEAM MOXKHO
HCIIONb30BaTh Jaxe (aHepy, MOKPHITYIO YEPHOH MaTOBOH Kpackoil. 3a MpUEMHHMKaMK
H3TyYeHHH YCTaHABIMBAIOT HEBOCMIAMEHSAIOILMECA JKPAHb! C MOBEPXHOCTBIO, XOPOLHO
MOTMOIIAIOLIEH IHEPIUIO H3NYUYEHHI COOTBETCTBYIOLUEH MUTMHBI BOJHBL.

I/,«

2 3

TN

|\§?

Puc. 7.12. Cxema 3KpaHUpOBaHHs OTPa)KEHHOro

nasepHoro uinyueHus GiieHnamu M auadparmamu: 1

1 ~ nasep; 2 — Gnenna; 3 — nuH3a; 4 — anagparma;
5 — MHUIUEHD ’

Hanexxnoit 3amuTol o1 cnyvaiiHOro nonagaHus W3My4eHHs Ha 4eloBeKa ABJIAETCS
9KpaHHpPOBaHME Jyya Ha BCEM €ro MyTH AeHCTBHA (0T JIV 10 MHILEHH) CBETOBOIOM,
€C/IH TIO3BOJIAIOT TEXHHUUYECKHe BO3MOKHOCTH. Henpo3spauHble dKkpaHbl HIH Orpaxje-
HUA, npenaTcTeyroiiie Boixoay JIM HapyKy, AOMKHBI U3rOTOBAATLCA M3 METajauye-
CKUX JINCTOB (CTallb, DIOPATIOMHHUIA U T.11L.). JoMmycKaeTcs H3rOTOBNEHHE HENpo3pau-
HBIX 3KPaHOB M3 IJ1acTMacc.

Tlpu pazMmellleHHn B OTHOM MOMEIUEHHH HECKONBKHX JIY Heo6xoaMMmo orpaauTthb
MecTa HX YCTAHOBKH ILUPMaMH, HITOPKAMH, 3aHABECKAMH WIIM APYTHMH 3KpaHaMH, He
fIPONYCKAIOWNMH H3JTydeHHs, TO Tak, YTOOb pabouee MECTO YIOBNETBOPSIIO CaHHUTap-
HO-TMIrMEHH4ecKHM TPeOOBaHUAM H MMEJO JOCTATOYHOE €CTECTBEHHOE H HCKYCCTBEH-
Hoe oceeuleHue. g 3To Lenu peKOMEHAyeTCs, Hanpumep, uepHas Oafika. Llltopsl,

163



LINWPMBI M 3aHABECKH, M3rOTOBJIEHHbIC K3 ITOrO MaTrepHala, COBEPLUIEHHO He MpPOIyCKaroT
Jaxe npsimoe umiysibcHoe JIM (A = 1,06 MkM 1 0.69 MKM) o0CTaTOuHO GONbLLOH MAOT-
HOCTH, TIPH 3TOM NOPOI MUHUMATBLHOrO MOBPEXACHHS TKaHn Habmojnaercs NpH IoT-
HocTH 3Heprun | JDk/cM™ (omanedue Bopca). PaspyilieHue ke TKaHM HAcTYMaeT np
OyeHb GOMBLIOH MIOTHOCTH 3Heprum — Aecatku Jix/cm™. TkaHb 00nafaeT BBICOKOM
CTOMKOCTBIO K TepMuueckoMmy aeiicreuio JIM u He Bosropaercs npu NojiHOM ee paspyile-
HHH.

JlazepHble YCTaHOBKM, SBAAKLIMECA HCTOYHHKOM HOHH3MPYIOLIEro H3JyuYeHHs,
JOJDKHBI  YCTAHABIMBATBCA TakK, 4YToObl MyTh My4YKa MNPOXOAMN MO HernocelaeMoil
JIIOABMH 30HE, a TOUKU (POKYCHpOBaHUs Myuka NpH padoTe YCTAaHOBKH AOIKHBI OBITh
3aluiIeHs! aagparmaMu. B koHUe myTH Mydka ycTaHaBMHBAaeTCs JOBYIUKA A4 TO-
TIOMIEHUA M 3allMThl OT OpBI3T, MCMapeHUH, a’po3osiell, BbIAENAEMBIX MCCIEoYEMbiM
BelllecTBOM. [Ipy oOpa3oBaHHM B HCCNETYEMOM BELLIECTBE HOHU3MPYIOILETO U3JTyUeHUs
J0KHA OBbITh TpedycMOTpeHa JIOKaNbHAad 3alliTa M3 MarepyasioB, Haubonee addex-
THBHO MOTJIOLIAMOIIMX 3TO U3TyYEHHeE.

[TyTb myuka cBera umIysibcHOI JIY gomkeH GbITh MapKMpOBaH MOKPAcKoii peiire-
poB, orpas, AMadparM U GeH], NOMKHBI OBITh TAKXKE TIPHHATHL MEpb NPOTHB NONaja-
HHsl B [J1a3a OTPKEHHBIX WK NpeoMeHHbIX Ayuei. B HekoTopbix cnyuasx Heobxo-
JMMO KaHaNTM30BaTh UM OrPa’kaaTh BECh MYThb Ny4a.

VYcTaHoBKa JOJDKHA MMETh HaAEXHBIE cCUCTeMbl OIOKMPOBKH M cUrHaliu3auuu. B
Clly4ae HEMCIPABHOCTH XOTA Obl OHOM W3 3THX CHCTEM IKCIUTyaTalMs YCTAHOBKH 3a-
nperaercs. Bxoas! B NoMeHIeHHe 3aal0UIMX FeHepaToOpoB, YCHIINTENEH, B MUIIIEHHbIE
W KOHJIEHCATOpHbIEe JOJDKHBI MMETh OJIOKHPOBKY, @ TaKXKe 3BYKOBYHO U CBETOBYIO CHI-
HalTM3aliiio, cONOKUPOBAHHYIO C CHCTEMOM nycka ycTaHoBKH. Ha neepsax momerueHus
pa3Meinaercs 3Hak «OnacHo! JlazepHoe u3nydyeHue» (puc. 7.13). B nomeuieHuu, rae
NpOBOAATCA paboTh! C NUMMYAbCHOH YCTaHOBKOi, J0MXKHa ObITh YCTAaHOBJIEHA CUTHAIH-
3alMd: CBETOBas — B MepHoA, KOTAA Ha KOHAEHCATOPHOH OaTtapee MmoaHMMAETCs Hanps-
YKEeHHeE, U 3BYKOBas — HerocpeaCTBeHHO (3a 2-3 ¢) nepen cpabaThiBaHUEM OCBETHTENA.

Bo BpeMs paloThl YCTaHOBKM Ha NyNbTe YMPaBNEHHsA, Pa3MELICHHOM B COCEIHEM
noMelleHnn (MyJpTOBOM) U Hal BXOAOM B pabouylo kamepy AOJDKHBI rOpeTh Npeny-
NPEXAAIOLINE CBETOBbIE CHIHATIBI.

Heobxoaumo mpoBepATh HCIpas-
HOCTb CHCTeMBl OIIOKUPOBKU M CHIHANH-
3aUMH  KDKABIA pa3 nepea BKIOYEHHEM
yctaHOBKH. [lpM HeucnpaBHOCTH WIH
YMBILIJIEHHOM OTKJIOUEHHH  XOTs Obl
OJHOH M3 MNperyCMOTPEHHbIX MPOEKTOM
ONOKMPOBOK Mycka yCTaHOBKH HHoOp-
MalHs AOJKHA TOCTYRaTe Ha MyJbT
ynpasneHuss M (UKCHPOBaTbCA B XKyp-
Puc. 7.13. 3nak «Onacho! HaJie JKCilTyaTaltH.

JlazepHoe wnznyueHue»
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Cpedcmea uHOUBUAYATbHOT 3 UMb

B Tex ciyuasx, Koraa KOMIEKTHBHBIE CPEJCTBA 3alUMThl HE NO3BOJAIOT obecneunTs
BBIMIONHeHHe TpeOoBaHuii $e30MacHOCTH MNpPH IKCNJyaTauMH Ja3epHbIX YCTAHOBOK
II-IV knaccoB OMacHOCTH MPUMEHSAIOT CpeacTBa MHAMBHAYabHON 3aumTel (CHU3). K
HHMM OTHOCSTCA: TEXHONOPHYECKHE XANaThl, MEPUaTKH, OUKH, LIMTKH U MACKH.

TexXHONOrHYECKUE XaNaThl W3TOTOBJAIOTC M3 XJIOM4aTOOyMaXHOro unu 643eBoro
MaTepualia CBETJI0-3eJIEHOro WM rony6oro usera.

B 32IiTHBIX WHTKAX, MAacKax M O4KaX MPUMEHAOTCA CIEUHaNbHbIE CBETOPUABTPHI,
3agepxuBatoume JIM, Ho mponyckatowue HamyueHe B COCEAHNX JHANa3oHax CHeKTpa.
3TO JOCTUraeTca 3a CUeT BbOOpa CBETO(PUILTPOB C ONpPEAENEHHONH KPUBOI CreKTpans-
HOro mponyckaHua. CBeTOGUABTPH! 3ALUUTHBIX OYKOB JOKHbI 00eCneunBaTh CHUKe-
HHE HHTEHCUBHOCTH 0O0myuenus riasz JIM no npenensHo aonyctumoro yposHs (1Y)
B nacnoprax Ha cBeTOGHBTPBI M OTIPaBbl OYKOB YKa3bIBAKOT HX CMEKTPAILHYIO Xapak-
TEPUCTHKY, OTITHYECKY!IO MJIOTHOCTb U MAKCHMAJIBHO JAONYCTUMBIN YPOBEHbL H3TYUEHHS.
3amuTHEIE OYKH HE HMEIOT YHUBEPCANBHOrO Ha3HaueHU, a NpeHa3sHavyenbl And 3aulu-
ThI OT WU3JIy4€HHA ONpeaeaeHHON BOJHBI.

CyliecTBYIOT ABa THIA 3aLIUTHBIX OYKOB: OTKPBITBHIE M 3aKpbiThie. OTKpPbIThIE 3a-
IIMTHLIE OUKH NpeIHa3HaYeHbl AN 3aLUTHI a3 creped H ¢ OOKOB OT paccesHHOro H
11 dYy3HO OTPAHKEHHOTO U3AyUEHHS. 3aKPBIThIE 3aILIMTHBIC OUKH C HEMPAMOH BEHTHIIA-
el npeaHa3HavYeHbl A4 3aILUTHl rna3 U ¢ GOKOB, CBEPXY M CHHM3Y OT PacCeaHHOro,
a1 dy3HO oTpakKeHHOro NPAMOro uany4deHus asa Henpepbisnoro JIM. B accoprumente
3AIUTHBIX OUYKOB JOJKHBI OBITH OUKHM ¢ KOpoGuaToit onpaBoii, HE NpenaTCTBYIOLLEH
0JJHOBPEMEHHOMY TOJIb30BAHHIO OOBIYHBIMH KOPPHTHPYIOUIMMH OYKaMH.

[1pu paboTe Momneix nasepos (IV kmacca) HegocTaTOYHA 3alliMTa TOJBKO INa3, Tak
KaK BO3MOXKHO MOpakeHHe Kok nuua. [loatomy B Takux cay4asx 3¢h§ekTHBHO npu-
MeHeHHe 3aILATHBIX LMTKOB U MAcok.

Pyku pexoMeHayeTcsa 3allMLIATe ¢ MOMOLIBIO Pa3MYHOrO THIA MEpPYATOK, B TOM
YHC/le W3 3aMILM M KOXKH, a TAKXKE CHeUHalbHbIMA 3aLIHTHBEIMU JEPMaTOROTHUECKHMH
cpencTBamu (KpeMbi, lakH, MacTbl, Ma3u), CO3NAIOIHUMH NPEAOXPAHUTENBHYIO NEHKY
Ha KOXe.

Tpeboganus k nepconany

K pabGote ¢ JIP pomyckatorcs nvua, gocturinve 18 €T M He HMEIOWHE MEANLIMH-
CKMX MpoTronoKasanuil. Jeumuunl Ha nepuon 0epeMEHHOCTH U KopMmnieHus pebeHka
NIOJKHBI 0CBOOOXKAATECA OT paboTh! C TPUMEHEHHEM JIA3EPOB.

Pabotei, cBA3aHHBIE C o6cyxnBaHHeM JIY, BKtoUeHbl B CTUCKH paboT ¢ BpeaHbI-
MU YCIOBHAMHU TpyAa, U paboTaoilue Ha NasepHbiX ycTaHoBkax II — IV knaccos moa-
TieXatr npeiBapUTENbHLIM (MPU NOCTYMIeHUH Ha paboTy) u nepuoandeckum (1 pas B
TO) MEIULIMHCKHM 0CMOTpaM. B ocMoTpax o6s3aTenpHO y4acTHe TepanesTa, HeBpona-
tosiora u odraneMonora. Ifomumo BpaueOGHoro obcnenoBaHMs, 0Ka3aHO NPOBEACHHKE
KJAMHHUYECKOTO aHanu3sa nepudepudeckoi kporu n KT

[MpoTHBONOKa3aHHeM NI NpUeMa Ha paboTy ¢ NazepaMH SBIAIOTCA CHe/lyIOLIME 3a-
GoneBaHHsl: MUMNEPTOHHYECKasA OOE3Hb, CTOMKAA COCYMCTaA THNOTOHMA, CTEHOKApAH,
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KOPOHOPOKapAHOCKIEpo3; Bce GONE3HH KPOBH W BTOPMYHOE MallOKpOBHE; OpraHude-
ckHe 3aboneBaHHs LEHTPATLHOH HEPBHON CUCTEMbl, B TOM YMC/E JMHUIENCHS; Bblpa-
KeHHas BETeTaTvBHan AMCHYHKLIVA, BBIPWKSHHOE ACTEHWYECKOE COCTOAHMe, 3abone-
BaHWS YHIOKPHHHBIX KeNe3 CO CTOMKUMH HapylueHUAMH GYHKUMIA; BbIpaXEeHHbIE HEB-
pO3bl; KaTapakTa; CTOMKHE M BbIPAXKEHHbIC HApYUIEHHs OBapHalbHO-MEHCTPYanbHOM
dbyHKIMK; icuxudeckue 3aboneBaHusl.

Llenecoobpa3Ho paccMaTpHBaTh Kak JOTIONHHTE/bHBIE TPOTHBONOKA3aHUA K MpHe-
My Ha paboTy ¢ nazepamu npogeccHoHaNbHbIE 3ab0ieBaHNs, BbI3BAHHbIC BO3ICHCTBY-
eM ¢u3ndeckux dakropoB (ocobeHHO MoHM3MpyloweH panuauud ¥ CBY), xpoHude-
cKHe npodecCHOHATbHbIE MHTOKCHKALIMH CO CTORKMMH HapyLUeHMAMH QYHKLMH LeH-
TPaJIbHOH HEPBHOM U CEPAEYHO-COCYAMCTOM CHCTEM, OpraHa 3peHHs H OpraHoB KPOBoO-
obpaltueHHs 1 XpoHHueckre 3a001eBaHUs KOXH.

Jivna, BpemeHHO npuBlekaemble K padote ¢ JIV, nomkHb ObITH 0O3HAKOMIIEHBI C
UHCTPYKLMeEH 1o TexHuke 0e30macHOCTH K MIPOM3BOACTBEHHOI CaHuTapuu npu paboTte
¢ JIP v npukpenneHsl K OTBETCTBEHHOMY NHULY U3 MOCTOSHHOrO fepcoHana nojpasae-
JIEHHH,

OnHUM U3 BaOXHEHILHX 3JEMEHTOB CHCTEMbI COXPAHEHHs 3M0POBbs OOCHYXKHBalO-
LLETO NepCOoHana ABNATCS neyebHo-npodunaxmuueckue meponpusmus. K nocratouno
3¢ {eKTHBHBIM MepaM MeIMUMHCKOH NpodHNakTHKH npodeccHOHaNbHONM naTonoru
cllelyeT OTHeCTH perynapHbie (pu3HyecKHe yNpakHeHHs, NPHYEM B TEUEHHE CMEHBI
pEeKOMEHAYeTCA MPOBOJUThL HE MEHee ABYX (H3KyabTypHbIX may3 o 10 muH. [Ipu pa-
6ote ¢ JIY uMmeet Gonbluoe 3HaueHHe cobmoaeHe BATaMHHHOIO 0anaHca, 0COOEHHO B
3UMHE-BECEHHHH NepHOI.

[Mepconan, nonyckaempiii k pabote ¢ JIY, nomkeH NpoATH uncmpykmasic u odyue-
Hue  OezonacwblM — npuemaMm  u  memodam  pabomel B COOTBETCTBUM
¢ FOCT 12.0.004-90 u CanurapHbBIMH HOpMaMH W NpaBHJaMH YCTPOHCTBA H JKCILTya-
Talxu Na3epos. ’

Iepconan gomkeH ObITh 0DydYeH METOIaM OKa3aHHs MePBOH MOMOILK MPH opaxe-
nnu JIW, anekTpuieckiM TOKOM M ApYTHMH ONAcHbIMU aKTOpaMH.

Tlpu M3MEeHeHNWH TeXHHUYECKHX napaMeTpoB JIY MM xapakTepa BbIMOTHAECMBIX pa-
60T NMPOBOAMTCA BHEOUEPEIHOH HHCTPYKTaX MO TeXHMKe O€30MacHOCTH U NMPOU3BOJICT-
BEHHOH CaHMTapHu.

KonTpoibHble BONPOCH! K NYHKTY 7.5

Jins KakuX OpraHoB 4enoBeka 0COOCHHO ONAcHO a3epHOE U3MyUCHAE U nodeMy?
Kakosa onacHocTs ms uenoseka nasepa I xnacca?

KakoBa onacHocTtb ais yenoBeka Jyiasepa Il knacca?

Kaxopa onacHocTb Ans vyenoseka nasepa III knacca?

KaxoBa onacHocTb Ans yenoBeka naszepa I'V knacca?

Yro ABRAETCH HOPMMPYEMBIM NAPAMETPOM JIa3EPHOTO U3iTydeHus?

. Kakue cymecTByioT GopMbl JO3HMETPHUECKOTO KOHTPOJIA JIA3EPHOro H3Ny4eHHA?
. B 4em 3akntouaerca npeaynpeaHTenbHbIH KOHTPONb Ila3epH0]‘O M3JIy4eHHd, KO-
raa OH OpOBOAMTCS? e e e e
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9. B ueMm 3aKniO4aeTC UHAMBHAYANbHBIH KOHTPOJIL NA3EPHOTO H3NTY4EHHS, KOT1a OH
nposoauTes’?
10. Kakne METOABI M CpeaCTBa KOJIEKTHBHOH 3alUMTLI OT JIa3epHOro M3aydeHus Bbi
3Haete?
11. Kakue CH3 ot nazepxoro usnyueHus Bol 3naete?
12. Kakue TpeGoBaHUs MpedbABNAOTCA K MepcoHaly, oOciayXUBaIOIIEMy Na3epHbie
yCTaHOBKH?

7.6. UndpakpacHoe H3nyuenne

Hugpaxpacuoe usnyuenue (H®OKH) oxsatbiBaeT 001acTb CrieKTpa C JUTHHOM BOJI-
Hbl, Nexalne 8 npenenax ot 780 HM g0 540 Mxm. OHo sABnsieTcsa GyHKLUMEH TENI0BOro
COCTOAHMS MCTOYHHMKA M3JIyUeHHS W CBOHCTBEHHO BCEM TeJlaM, TeMIlepaTypa KOTOpbIX
BblLlie a0COMOTHOro HyJA.

7.6.1. deiicmeue uH(pakpaciozo UAYHeHUA HA OPZAHUIM HelogeKa

HHdpakpacHoe U3ilyueHHe OKa3bIBaeT B OCHOBHOM TENJIOBOE BO3AEHCTBUE Ha opra-
HHU3M 4YesioBeka. DdGeKT ero AeHCTBUA 3aBHCUT OT JUTHHBI  BOJIHBI, KoTOpas o0ycnos-
JMBAET rMyOHHY ero NpOHUKHOBeHUs. B CBA3M ¢ 3THM MHpakpacHOe U3/TydeHHE MOJA-
pazaenseTcs Ha TpH obnacTu:

obnacte A — anMHa BoiHel ot 780 10 1400 Hwm;

o6nacte B — o1 1400 no 3000 uM;

obnacte C — 6onee 3000 um.

[TepBas obnacte MH$pakpacHbix U3Ty4eHHUH 00agaeT GONbWON NPOHHLAEMOCTBIO
uepes KoKy H 0bo3HauaeTcs Kak kopoTkososiHoBoe HPKH, a cnenyromme nse obnac-
TH — KaK JUIMHHOBOJIHOBbIE.

Haunbonee akTHBHO KOPOTKOBONHOBOE MH(pakpacHoe U3MyuyeHHe, TaK Kak OHO 00-
nanaet Haubonblel 3Heprueii ¢oToHOB, cnocobHo rayboKko MPOHUKATL B TKaHH opra-
HHM3Ma M MHTEHCHBHO TIOJIOLIATLCS BOJOH, colepraiierica B Tkausx. JJIMHHOBOIHOBOE
HUDKU nornowaercs Oonblueil 4acTblo B 3MUAEPMHCE, B TO BpeMs KaK BHMMEIE H
6nmxHue UWPKH B OCHOBHOM MOIJIOWIAIOTCS KPOBLIO B CJIOAX ACPMbI H MOAKOXHO#M
KHUPOBOH KIETHATKOH.

Hau6onee uysctBuTensHbl k MOKH KOXHBIA NOKPOB M OpraHbl 3peHUs 4Y€10BEKa,
[pH OCTPOM NMOBPEXISHUM KOKH BO3MOXHbBI OXKOTH, pe3koe pacliHpeHHe apTepHoOKa-
MUIIAPOB, YCHJIEHHE NMUIMEHTAUHH KOXH; NPH XPOHHYECKUX OOTyHEHHAX H3MEHEHHE
MINTMEHTALNH MOXET ObITh CTONKUM, HAMPUMED, IPUTEMONOAOOHDBIH (KpacHbiit) LBeT
aMua y pabouMx — CTEKIOMYBOB, CTasicBapoB. K oCTpbIM nopakeHUAM OPraHoB 3peHHs
OTHOCATCA OO KOHBIOHKTHBBI, TOMYTHEHHE M O’KOT POTOBHIIbI, OKOI' TKAHEH mepes-
Heil kamepsl rnaza. [Ipu nareHcusiom UPKH (100 Br/cm? ans A = 780...1800 HM) u
maTenbHOM o6aydernn (0,08...0,4 Br/cM’) BO3MOXHO obpasosanme katapakThl. Ko-
poTtkoBoaHoBas dacts UOKH Moxker dokycupoBarbca Ha ceTyaTtke, BbI3biBas €€ Mo-
BpeXAEHHE.
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NOKHA eaustoT 4 Ha (PYHKUMOHANLHOE COCTOSHUE YENOBEKA. €0 UEHTPANbLHYIO
HEPBHYIO CHCTEMY, BbI3bIBAIOT M3MEHEHUs B CepAEYHO-COCYAMCTOI cucteMe. OTMmeya-
IOTCA pe3KOe yualleHHe CepAueOHEeHHs, NOBLIIEHHE MAKCHUMANBLHONO W TOHWXEHHE
MHHUMANBHOTO aPTePHUAIbHONO AABJEHHS, YUalleHWe IbiXaHHs, TOBbIILEHUE TeMNepa-
Typel Tena v ycuienue norooraeneHus. MOKH BosmeficTByeT Ha cocTofAHHE BEPXHHUX
IbIxaTenbHbIX MyTed (pa3BUTHE XPOHHUECKOTO JIAPUHTHTA, PUHUTA, CHHYCHTOB), HE UC-
KnoYaetcs mytaredubiii adpdext MOKH.

ITpu mwmnrensHom rpedbiBaHnK yesnoeka B 3oHe HOKH npoucxonut Hapyiuexue
BOJHO-COJIEBOro OanaHca, UTO BLI3BIBAET CYJAOPOKHYIO 00J1€3Hb.

7.6.2. Hopmupoeanue uHmMeHCUBHOCHIU UHPAKPACHOZ0 U3TyUeHUA

Hopmuposanne UOKHW ocylecTBngeTcs nMo HHTEHCUBHOCTH NOMYCTHMBIX HUHTE-
TPaJIBHBIX MOTOKOB W3TYYEHHS C YHEeTOM CIEKTPaNbHOIO COCTaBa, pa3Mepa o0nyuaeMoii
TTOIAAY, 3ALMTHBIX CBOHCTB CMELOASHK b,

HopMaTHBHBIMM JOKYMEHTaMH ABJIAKOTCS:

o TOCT 12.1.005-88 CCBT. CanurtapHO-THrHeHHYecKHe TpeOOBaHUs K BO3MYXY
paboueii 30HbI;

o CanllnH 2.2.4.548-96. I'uruenunyeckne TpebOBaHNA K MUKPOKJINMATY NPOU3BOL-
CTBEHHbIX MOMEILEHHIA.

JlonycTHMble BENHYMHBI HHTEHCMBHOCTH TEIUIOBOro 00nyuyeHUs paboTalolMX Ha
pabounx MecTax OT MPOW3BOACTBEHHBIX MCTOYHHWKOB, HATPETHIX /10 TEMHOFO CBEYEHHs
(MaTepuanoB, M3AENHH W 1p.), JOMKHBI COOTBETCTBOBATH 3HAYEHHSM, MPUBEAECHHLIM
B Tabun. 7.7.

Tabnuna 7.7

ﬂonycmere BEJIMYHNHB! MHTCHCHUBHOCTH TEIJIOBOT'O O6ﬂy‘lEHHﬂ
TOBEPXHOCTH TE€J1a paGOTa}oumx OT NPON3BOACTBCHHBIX HCTOYHHKOB

O6nyyaemasi HOBEPXHOCTh Tena, WHTEHCHBHOCTD TEMIOBOTO 00y HEHHUA,
% Br/M>. He Bontee
50 u Gonee 35
25...50 70
He Gonee 25 100

JonycTuMble BeNMYMHB! MHTEHCHBHOCTH TEMOBOro obnydeHus paboTarollix oT
MCTOYHHKOB M3ITy4eHHs, HarpeThix A0 6eNoro U KpacHoro cseveHHs (packaieHHBIN UK
pacniaBnEHHBIl  MeTaml, CTeKno, miaMA W Ap.), HE JO/DKHBI  [PEBBILIATEH
140 Br/m”. Tlpn 3ToM 06ily4eHHIO He N0JKHO MOABEpraThes 6onee 25% noBepXHOCTH
Tena U o0S3aTeNbHBIM ABJAETCS UCMOAb30BAHHE CPEACTB MHAMBMAYATbHOM 3alUMThI, B
TOM YHCJIE CPEACTB 3alLUThI IMLA U Ta3.

HHTEHCHBHOCTb TEIJIOBOrO H3lyueHHs Ha paboueM MeCTe HEOOXOAHMO H3MEpPATH
OT KaXJ10T'0 HCTOYHHKA, pacrionaras MpUeMHHK npyubopa neprneHauKynspHo Najarole-
My noroky. M3mepeHus nposoast Ha Bbicote 0,5; 1,0 u 1,5 M ot nona unu paboueii
IUIOMA/KH. _,

SELS
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7.6.3. Cpedcmea 3auumnibl 0m Men106020 00J1Y4eHUA

BbIGop Ternno3amuTHeIX CPeICcTB JBOMKEH OCYLIECTBIATECA C yYeTOM TpeGoBaHuM
IPTOHOMUKH, TEXHUUECKON ICTETHKH, He30MacHoCTH Al JAHHOro npouecca Wik BUaa
paboT M TEXHUKO-IKOHOMHUECKOro o8ocHoBaHHA. K Temno3awuTHBIM CpeacTBaM
NPeabABNAOTCA clefytouye TpeGoBaHHA. OHU JOMKHBI OBITE NMPOCTBIMH B U3rOTOBIE-
HUK U MOHTaxe, YAOOHBIMU A9 0GCNYUBAHUA, He 3aTPYAHATH OCMOTP, YUCTKY, CMa-
3biBaHKeE arperaroe, o0najaTe HeoOXOAMMON NMPOYHOCTBIO, UMETh MUHUMATBHBIE 3KC-
TUTyaTalliOHHbIEe PacXobl.

TennozamuTHBIe CpeacTBa A0SDKHBE obecnieunBaTh 00Iy4eHHOCTL OT 000pyAOBaHHs
He soiutie 308 K (35°C) npu Temneparype BHyTpH ucrounmka o 373 K (100°C) u we
Beiinie 318 K (45°C) npu Temniepatype BHyTpH ucTousmka Beitie 373 K (100°C).

3amyTa paboTaroinux 0T HeONaronpUATHOro AelcTBUA MHPPAKPACHOrO U3dydyeHUs
OCYHIECTBIACTC KOMIUIEKCOM HMH)XKEHEPHO-TEXHHHYECKHX, THTMEHH4ECKHX, CaHHTapHO-
TEXHHYECKHX, OPTraHM3alMOHHBIX, MEINKO-NPOPUIAKTHIECKNX M 3AKOHOJATENbHBIX
MEpONpPHUATHH.

Hhnoicenepro-mexnuyeckue MepONIpMATHA NPENYCMaTPUBAIOT: aBTOMATU3ALMIO, Me-
XaHU3aLUHMI0 W JUCTAaHLHOHHOE YNpaBie€HUE MpPOW3BOACTBEHHBIMH NPOUECCaMM, CBA-
3aHHBIX CO 3HAYHTEJILHBIMH TETUIOBBLIEIEHHAMH; 3aMeHy CTapblX U BHEAPEHHE HOBBIX
TEXHOJIOPHYECKHX MPOLIECCOB, HAaNpHMep, NPUMEHEHHE ITaMIMOBKH BMECTO MMOKOBOY-
HbIX paboT, 3aMeHy KOJIbLEBbIX neyell ans cylku GopMm U CTepkHEH B JIMTEHHOM Npo-
U3BOJCTBE TYHHE/IBHBIMHU; YBETHYCHHE MepMETHYHOCTH 000pyA0BAHHS.

Bcest rpynna cucuenuueckux u CaHUmMapHo-mexHu4eckux MEpOTIpUATUI pasaenaercs
Ha CPENCTBA KOJUIEKTHBHOH M MHAWBHIYANbHOMN 3allHTEI.

K KONNeKTHBHBIM CpeCTBAM 3aLMTHl OTHOCATCA:

®  TEMUICU30ARLHA FOPAYHX TOBEPXHOCTEH;
3KPaHUPOBAHHE HCTOYHUKOB H3NyYeHHs WM pabodnX MecT;
panMaLOHHOE OXJIKAEHHE;
001eoOMeHHas BEHTHIALNA WM KOHAHLMOHHPOBAHHE;

BO3AYLUHOE JYLUIHPOBAHHE.

TernnoBast u3onaLMA NOBEPXHOCTEH MCTOYHUKOB H3my4eHHs (Tiedei, cocysoB, Tpy-
0ONpPOBOJIOB C FOPAYHMH FazaMH U KHIKOCTAMHU) CHUXKAET TEMNEpATypy H3yHatoulei
noBepXHOCTH. [Ipy 3TOM A0 TyHUCTOTO Teria ¢ MOHUXKEHHEM TEMIEPaTypbl HCTOU-
HUKA MOHMWXAeTcA, Onaromaps 4eMy WHTEHCHMBHOCTH ofnyuenua nepconana UOKHU
CHHXKAETCA 3HAYMTENILHO B OOnbilei cTeneHH, YeM obuiee Tennossiaencuue. Tennosas
W30IAUMA YMEHBUWAET TENNOBbiE noTepyu 00opyaoBanHus, 00yCHIOBAMBACT COKpalCHHE
pacxoja TONNKBA (3NEKTPOIHEPIUH, Napa) ¥ yBeNHUeHNE POU3BOAUTENBHOCTY arpera-
ToB. [Ipn npoBeneHuH BHICOKOTEMIIEPATYPHBIX NpolieccoB 0e3 Hamnexaluek TennoBoH
M301AUHMK AOCTIDKEHME HeoOX0IMMOH TeMNepaTypsl 3aTpyAHHTEABHO WITH IaXe HEBO3-
MOKHO. OHAKO, KOrjla OrpakAarolie KOHCTPYKLMM arperatra HaXxoAsTcs B TeMmmnepa-
TYPHBIX YCHOBMSAX, OM3KMAX K BEpXHEMY JONYCTUMOMY NpeAesy Ans JaHHOTO Mare-
puana (CBOABI ¥ TOPIEBBIE CTeHb! MAPTCHOBCKUX fievel, PypMeHHbIe COMia AOMEHHbBIX
neyeil W T.N.), TEMUIOBAas M3ONALMA, NMOBbilias pabouyro TEMNEpaTypy H3OAMPYEMBIX
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3NIEMEHTOB, MOXKET PE3KO COKPATHTbL CPoK ux cmykObl. B Takux cnydasx peuwienue o
TENnNoBOH M30JIUMM JIOMKHO ObITb MPOBEpeHO pacueToM paboyell TemmepaTypbl H30-
JIMPOBAHHbIX 31EMEHTOB. Ecny oHa okaxeTcs Bbllle MpeaenbHO A0TYCTUMOM, 3alIMTa
OT TEIUIOBBIX M3Jy4eHHH 4OJIKHA OCYLIECTBAATHCA APYTHMMH CriocodaMu (BHYTpPEHHsAs
TEMNoH30MAUHA: QyTepoBKa, BHyTPEHHEE IKpPAaHHPOBAHHE H T.1.).

B Hacrosiilee BpeMsi B NpaKTHKe NPHMEHAOT COTHM Pa3IMYHbIX TEMIOM30NALNOH-
HBIX MaTepHanoB Y KOHCTPYKUHIA.

[Teun (a Takxe GopoBa, pereHepaTopbl U T.M.) H3OAHUPYIOT B OOJLLIMHCTBE clyvaes
JIErKOBECHBIM KHPNHYOM. JIOMOSHHTENIbHBIM TETIOM30MALMOHHBIM CJIOEM MOXKET CITy-
KHTb HApYXAHasA YIJOTHUTENbHAA 00Ma3Ka TOMUMHOM 10 2 cM. MHoraa npuMeHaioT 3a-
CbINKY M3 ChITYYHX HilH BOJIOKHUCTBIX MaTEpHaIOB MEKIY HApY/KHbIM CTanbHbIM KO-
HYXOM 4 KUPIHYHOi Knanxoi. CBoaet UenecoobpasHo M30MHPOBATh 3aChLIIKOR U3 Chl-
Ny4YuxX MaTepuanoB (Hampumep, necka WM KOJOWHHKOBOH mbimin). Takas 3acbinka,
KpOMe TErION30JIALHUH, CO3AaeT IepMETHYHOCTb, YTO OCOGEHHO BaKHO A ra3oBbiX
60pOBOB, PereHepaToOPOB M LITAKOBUKOB.

CyLUeCTBYIOT KOHCTPYKLIMM Neuelt W3 MOHOJMTHOTO MW COOPHOrO XapoynopHoro
OeToHa. B Takux cnydasx B Hapy:KHbIX CJIOAX WM BO BCEM CEUEHHMM (ECNTH MO3BOASAET
TeMnepaTypa) NPUMEHIOT nerkosecHbiid 6eTon. Ero nony4aroT, HCone3ysa B KawecTse
MHEPTHOTO HArloJHUTENs NErKOBeCHY1O HieGeHKy unn 100aBKy B COCTAaB CMECH neHo-
0o0pa3yoninX BEIeCTR.

Huskoremneparyphble neun, Cylluia, rasoXoibl MOXHO COOpYXath M3 ABOHHBIX
CTaJIbHBIX TIaHeJNeH, BHYTPEHHEE NPOCTPAHCTBO B KOTOPBIX 3aMOMHAKOT ChITyYuM WU
BOJIOKHUCTBIM H30MALIMOHHBIM MaTEpUaNoM Wiy amfoMHHHEBOI ¢oneroif. Takas KoH-
CTPYKUMS MOXKET ObITh pazdopHOi.

Hsonauus TpyGonpeBosoB B pe3epBYapoB KOHCTPYKTHBHO MOXET ObITb MacTuu-
HOH, 0DePTOYHOM, 3aCHINMHOM, U3 LUTYYHBIX H3JeANH WK CMELIaHHOMN. ’

MacTtiyHas H30A0MS OCYLIECTBASETCH MyTEM HAHECEHWS Ha ropauyyio roBepx-
HOCTB M30JIMpyeMOoro obbeKTa N30MALMOHHOR MacTHKU. MacTuka npeactasnser coboi
WITYKAaTYPHbIH PacTBOP € TEITOU30ISIUMORHBIM HATIONHHUTENEM. MaCTHUHYIO W30IALHIO
MOXHO MPUMEHATh Ha 00bekTax modoi KOHGUIypalny; OHa JaeT NPOYHbIR ralkuit
croii, Ho TpebyeT NMpeaBapHUTENBHOrO pa3orpesa NOBEPXHOCTH M BLICOKOH KBanudHka-
LHMH H30JIMPOBLLMKA.

O6eprounas (0OBOJAKMBAIOILAA) H3OJALMSA U3rOTABIMBAETCA U3 BOMOKHUCTHIX Ma-
TEPUAIOB — BaThl, BOMIOKA, MAaTOB UK TkaHU. OHa Haubonee NpUroaHa Ui U30ALUMH
TpyGonpoBonoB. [ToBepxHOCT 00epTOUHOH H3OMAUMK HAZO 3aKPbIBATH KOXKYXOM W3
MUITOTHOTO MaTepuana (JTyulle BCero U3 anoMHHUs).

3achbllHYIO H30MALHIO MPUMEHAIOT Pexe, TaK KaKk HeOOXOAHUM KeCTKHIH KOXKYX BO-
Kpyr H3oampyemoro oOwvexta. [lpocTpaHcTBO  BHYTPH  KOXYXa  3allOJIHAIOT
CbIMYYNM WIH BOJIOKHHCTBIM Marepuanom. Iloa npeficteHem BMOpaumu, yBRaKHEHHA,
coOCTBEHHOI! Macchl M3OMISIIMOHHBIA MaTepHan OcelaeT M KavyecTBO U30JALMH Pe3Ko

_ YXyalaeTcs. 3aCbInHyK) H30ALUHIO B OCHOBHOM MCNOJNL3YIOT NPH NPOKNIAAKE Tp}’60—

NpOBOMOB B KaHajlaxX W kopobax, TaM, rae TpedyeTcs Oonbuas TONHHA H30IALMOHHO-
O CNost HIIK MPH U3FOTOBNICHHUH TENMIOU3ONALHOHHLIX NaHeneH. Heb b,
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Tennon3onaunio MTYYHbIMY ¥ POPMOBAHHBIMU M3AETUAMU (KUPFYAMH, TINHTAMY,
cerMeHTaMH, CKOpJyNaMH1 ) NpAMeHsIoT 11t obnerdeHus paboT.

[Iupokoe MpUMeHeHHe HaXOAHT CMeIlaHHAaA M30MALHUA M3 HECKONbKHX Pa3iMYHBIX
crnioes. B nepBom crioe 0OBIMHO YCTaHABAMBAIOT IITYYHbie W3jAeaHsA. Ecau onu no pa-
IHYyCy KpHBH3HBI HE COOTBETCTBYIOT M30JHpYEMOMY TpyOOnpoBoLy, TO B MEPBOM CloE
MOXeT ObiTb MCTIONb30BaHA MacTHuHas Wian odepTouHas msonsuua. Hapykhell crnoi
H3rOTARAMBAOT H3 MacTHuHoi uzonauuu. LlenecooOpa3no ycTpauBaTh amOMUHHEBLIE
KOXKYXH CHapy»XH TEMJIOM30JiaUMH. 3aTpaThl Ha YCTPOHCTBO KOXKYXOB ObICTpO OKyHa-
I0TCH BCIEACTBUE YMEHbLICHHA TEIUIOBBIX MOTEPH HA U3NTyYeHHE W NOBBILIEHHA 0JIro-
BEUHOCTH HU30MALHH MO KOXKYXOM.

Skpanuposanue mennogvix uzTyuenuil. Tenno3alMTHble SKpaHbl NPUMEHSIOT ANd
FOKaNN3aLMHK JTYYHCTOR TEMNOTH, yMeHbllieHHs o0fy4eHHOCTH Ba padounx MecTax v
CHIDKEHUs TeMINePaTypsl MOBEPXHOCTEH, OKPYXaMOIWMX paboyee MecTo.

JKpaHbl M 3aBECHI MOAPA3NLTAOTCA 110 CTENEHH BUIUMOCTH pabOTHUKOM Hepe3 3KpaH
M 3aBecy (WM 10 cnocody NMpeBpalueHyst 3HEPruy 00MyeH1s) Ha Tpy ThMna (puc. 7.14):

® Henpo3pauHble,

® [OJIyMpO3payHble,

® MpO3payHbie.

[ Henpozpadnsie ] l Hoﬁynpospaqﬂme] r Tipo3paunsie l

I TennooTpaxaroinue —I Tennonoraowaroiuye ] Tennoorsoasiune ‘I

Puc. 7.14. Knaccudukaums Tenno3amiuTHEIX 3KPaHOB

OcnabneHue TEMNOBOrO MOTOKA 33 3KPAHOM OOYCHOBNEHO €ro NOrIOTUTERABHON H
OTpaXKaTenbHOM CMOCOOHOCTAMH. B 3aBHCHMOCTH OT TOTO, Kakas CrioCOOHOCTh IKpaHa
Gosiee BBIpaKeHa, Pa3IMYAIOT: #

® TENIOOTPAKAIOLIHE; :

® TEIIONOTIOMAMOLINE;

¢ TENJIOOTBOMALLME IKPAHBI.

310 OesieHMe B W3BECTHOM Mepe YCIOBHO, Tak Kak KamIpid 3xkpaH obnagaer cno-
COGHOCTEIO OTpaXkarh, MOTJCIATL H OTBOJUTH TEINO.

Henposzpaunvie s3kpans

Tenroompancaroyue skpansi. B xadecTBe OTpaxcalolNX MATEPHAIOB MCTONbL3YIOT
anb(onb (ANFOMHHHERYIO (OIBTY), ATIOMHHHUIT THCTOBOH, DTyl »KeCTb, ATIOMHHUEBYIC
Kpacky. JKpaH COCTOHT H3 HeCyllero Kapkaca, oTpaxkaroilel MoBepXHOCTH W JeTaneii
KperieHuss K IKpaHupyemoMy oOopynoBahHioo. Anbdonbp H3-3a  HeAOCTAaTOYHOH
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MEXaHHYEeCKOH NPOYHOCTH OOBIYHO HAKIEHBAIOT HAa acbecT, KNMHIEPHT, OTHECTORKYIO
taHepy, METAIMYECKYIO CETKY HIIM YKIaAbIBAlOT B MATOM WIH roQpyupoBaHHOM BHJE
MexJy ceTkamd. Bennuuna MexaKkpaHHOro npocTpaHcTBa npuHMMaeTcs o0bIYHO (no
KOHCTPYKTHBHBIM COOOpakeHHsAM) paBHOH 20...25 MM, XOTa yMeHblleHHE ee 0 5 MM
yAY4IIAET TEMNo3alUTHbIE CBONCTBA 3KpaHa BCNEACTBUHE YCTPAHEHUS KOHBEKTHBHOTO
TennoobMeHa MeXIy CAOAMU IKpaHa. PaccTosHWe MEX Iy M3nydatolleil NOBEpPXHOCTHIO
M 3KpaHoOM B ciiyvasx, KOr/a NOBBIIIEHUE €€ TeMIEPATYpPbl HEXenaTebHO, YBENHYHBa-
erca 10 200...250 mMm.

OTpaxatoiLine 3KpaHel A1d TPYOONpOoBOJOB H3rOTOBIAIOTCA B BHE KBAJAPATHBIX KO-
poCoB MM NONYUUIHHAPUYECKHUX CKOPAYI, OKNEESHHBIX H3HYTPH allb(oneM.

JIOCTOMHCTBAMH OTpPaKAIOUIMX IKPAHOB SABJAOTCA BBICOKaA 3G PEKTHBHOCTD, Maas
macca, IKOHOMHIHOCTh. OIHaKO IPUMEHEHHE HX OTPaHHYHBACTCA, TAK KaK OHH HE Bbl-
JEPXHMBAIOT BBLICOKUX TEMIMEpaTyp U MEXaHU4YECKNX BO3NEHUCTBHIA; 3G (PEKTHBHOCTL 3K-
PaHOB YXyALIAeTCs MPH OTAOKEHNH HA HUX TBUIH, CAXKH ¥ OKUCTIEHHH.

Tennonoznowaiowue sxkparel. B TemnonornomaroLeM Kpane BeieacTsre 6onbLio-
TO TEPMHYECKOTO COMPOTUBACHUA TENNOBOMR MOTOK Bbi3bIBaeT 3HAYUTENbHYIO Pa3HOCTD
TeMneparyp nosepxHocrteii. IIpu arom TemmnepaTypa BHyTpeHHe# (oOpailileHHOH K Hc-
TOYHUKY H3IyueHHs) TIOBEPXHOCTH OSKpaHa [MOBBILACTCA, M TEMIOBOH MOTOK
YMEHBINAETCA H3-3a CHI)KCHHS pasHOCTH temnepatyp. TemmepaTypa HapyxHoH no-
BEPXHOCTH 3KpaHa 0CTaeTCs HU3KOM.

B xauecTBe TeMIONOMIOUIAIOILMX SKPAHOB UCTIONB3YIOT METAJUIMYECKHE 3aCTTOHKH 1
IATH], $YTEPOBaHHLIE OTHEYMIOPHBIM MM TEMJIOM3OJSALUOHHBIM KUPIHYOM, acOecTo-
Bbi¢ IIMTHl Ha METAJIMYECKON paMe, CETKE WM JIMCTE M JIpyTHe TEMIOH30MALHOHHbIE
KOHCTPYKLHH.

Tennonornoluarolye 3KpaHbl MOXKHO NMPUMEHATh B YCIOBUAX UHTEHCHBHBIX TEMJO-
BBIX H3Jy4EHHH, BLICOKHX TeMIIepaTyp, MEXaHHYECKHX YAApOB H 3allbUIEHHOH cpeapl.

Tennoomsodsuue sxparvl. TeNNOOTBOAAIINE KPAHB! MPEACTABIUOT OO0 CBapHbie
WM JUThle (C 3ATHTBIM 3MEEBHKOM) KOHCTPYKLIMH, OXJIaX/IaeMbie NPOTEKalOILEH BHYTpH
Bono#. MIx MoxHO (yTepoBatk ¢ 01HOM cTOpoHbl. BpeMeHHBIe 3KkpaHbl MOXKHO M3TOTOBIATH
B BUIE META/NTMYECKHX ILMTOB, OPOILIAEMBIX BOAOH. TemnooTpoasMe IKpaHbl MPH AOCTA-
TOUHOM OXIIKAEHUU ABNAIOTCA NPAKTHHECKH TEIJIOHENPOHHLUAEMBIMH, HO TpedyeTcs HX
TIPHCOEAMHEHHE K CETH BOAOCHA0XKEHMS, UTO HE BCETAa BO3MOXKHO.

Ionynpo3zpauneie 3KpaHesl

Tennoomeodsniyue 3xparet. VIX BBINOMHAIOT B BUAE METANIMIECKUX CETOK, Opolliae-
MBbIX BOJAAHO NIEHKOH.

Tennonocnowyarwwue sxparel. K BUM OTHOCATCS METanau4yeckue CETKH C pa3MepoM
aueiiky 3 ... 3,5 MM, LenHble 3aBechl, apMUPOBAHHOE CTANILHOH CETKOI CTeK0.

Cemxu NPUMEHAIOT NPH HeOONBLINX HHTEHCHUBHOCTAX oOnydyenud. bnaronaps ner-
KOCTH H yI0OCTBY MONb30BaHHA LIHPOKO MPHUMEHSIOT CETHaThblie Mackd MPH rOpAdHX
PEMOHTAX MEYeil M CeTYaThie LIMTKH HA 33aBANOYHBIX MaiuuHaX. OHHM TaKKe YaCTU4HO
3aMLIAIOT JHLO OT OpBI3r U MENKUX OCKOJIKOB.
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L{ennvie 3a6echl IPUMEHSIOT B TEX Ciy4adX, KOraa SKpaH He AOJDKEH MpensTcTBO-
BaTh HAOMIOAEHUIO U BBOAY 4epe3 HEro WHCTpyMeHTa, Marepvanor. JddekTuBHOCT
3aBechbl YBENHYHMBAECTCA MPH YMEHbLIEHUH TOMUMHBI ueniel. s noseimenns d¢dek-
THBHOCTH MO’KHO TIPUMEHATbL OPOLIEHME 3aBEChl BOAAHOM NUIEHKOW W yCTpauBaTh
JIBOHHBIE DKPAHBI.

Apmupoganroe cmexio MOKHO NPUMEHATh [U1A IKPAHUPOBAHHS TEX MOBEPXHOCTEH
KaOHH U MOCTOB YIpaBJeHHs, KOTOPbIE 0MHKHBI IPONYCKaTh BUANMBIN CBET, HO Y€TKO-
ro pasnuieHHns oOBEKTOB yepe3 HUX He TpebyeTcs.

lIpo3paunsie 3xkpans

Marepuan npo3spayHoro 3kpaHa J0JbkeH objagaTe MUHHUMabHBIM K03 dULMEHTOM
nponyckanus ans MOKU u noctatounsim — ang BUAMMOro usnyvyenus. B Hactosinee
BpeMs A 3KPAHOB MCMOMb3YIOT CTEKIO CHIMKATHOE, KBApLIEBOE U OpraHHYeckoe, bec-
UBETHOE M OKpAlllEHHOE, BOJA B CI0€ M AMCHEPCHOM COCTOAHHH, TOHKHE METalIHye-
CKHE TJEHKH, OCaXAEHHbIEe Ha cTekne. i MeTaioB C BBICOKOH 3lEKTPONpPOBOAHO-
CTBIO (30JI0TO, ME/b) JOCTATOYHAsA OTPaKaTeNbHas CNOCOOHOCTh AOCTUrAeTCH YKe MpH
TONUMHE NOPSAAKA 2 HM; NIPH ITOH TOMNLIMHE MJISHKA elig AOCTAaTOYHO NPOo3payuHa u And
BHAUMOTO M3TyueHUs. TOHKHE METANIHYECKHE TUIEHKH OCAXIAKOTCA Ha CTEK/e B Ba-
KyyMe M3 napoBo# (passl.

KoapduumenT nponyckanus Bojgbl B PadiMUYHBIX Y4acTKaX CTEKTpa B 3HAYMTENb-
HOH CTeNneHH 3aBHCHT OT TONMMHB! cros. ToHKHe BOAAHBIE TUIEHKH TIPUTOAHBI AN
3KPaHKUPOBAHUA HCTOYHMKOB ¢ TeMmepatypoit Ao 800°C. Hpu Tonuune cnos 15-20 MM
Boja 3¢ PEKTUBHO 3alUMILAET OT TENIOBOrO W3Ny4YeHHss HCTOYHHKOB C TeMIepaTypoi
no 1800°C.

[Mpu B3aumopeicteun Bonbt ¢ MDOKKU MakcHumyM ocnaGrieHHs TEruioBOro NoToka
JOCTHTaeTCs MpY PaBEHCTBE paqHyca KareleK BOAbI M JUIHHEI BOJIHBI H3Ty4YeHHs.

Tennoomeoodawue sxpansl. BousHble 3aBeChl IPUMEHAIOT ANA IKPAHUPOBAHUA pa-
60UMX OKOH neved H T.II., ClK Yepe3 IKpaH HEOOXOJMMO BBOIMTH MHCTPYMEHT, 3aro-
TOBKA M Ap. YcCTpoicTBa A CO3MaHMA BOASHOM 3aBechl M30DpakeHbl Ha
puc. 7.15. BokoBele KPOMKH 3aBechl 00pa3yloTCs BepTHKANbHBIMH pedikaMu. Jns yc-
TOHYHMBOCTH 3aBECHl BOAA JOKHA OBITH YHCTOMH, NOBEPXHOCTh CIIMBA CTPOrO rOPU30OH-
TaNbHOMN U rNaaKom.

Skpanel 8 6ude GUOAHOU MICHKY, cmexaoweli no cmexity, 0ojiee YCTOHUUBBI M10
CpaBHEHHIO CO CBOOOAHBIMY BOASHBIMH 33BECaMH M UMEIOT Gonee BhicoKuit ko3dduim-
eHT 3 heKTHBHOCTH.

Beicokoi adekTHBHOCTBIO 00NANAIOT TAKXKE AKBAPUATbHbIE 3KPAHbI, NPEACTaB-
nsroime coboit KopoOKY M3 IBYX CTEKOJ, 3alOJHEHHYK NMPOTOYHOH YHCTOH BOJIOW C
TOMLUHKHOHA cnos 15...20 Mm.

Bonoaucnepcras 3aBeca ripeactaBisieT co0oif MNOCKY10 BO3AYLIHYIO CTPYHO coO
B3BELLECHHBIMH B HEH KanenbKaMH BOJbI.

fosipad Bty B pLL
3 LA
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Puc. 7.15. YctpoiicTra 14 co34aHUA BOASHOM (IIEHOYHOMH 3aBeChl

Tenaonociowarouue 3xpans. X H3roTOBAAIOT M3 pasiHuHBIX CTeKON (CHIHKAT-
HBIX, OpPraHMYecKUX, KBapuUeBbIX), OECLBETHBIX WIIM OKpalleHHbIX. JINs noBbllLeHus
3(¢}eKTHBHOCTH NpPHUMEHAETCA ABOHMHOE OCTEKNEHME C BEHTHIMPYEMOH BO3AYIIHOM
npocnoiikoii. TIpy ecTeCTBEHHOR BEHTUNALUMU AN% YA0OCTBA OUUCTKU 3KpPaHa OT MBLTH
OJTHO CTEKJIO NOMKHO ObITh Nerko chemHbiM. llenecooOpasHee, kOHeuHO, 110JaBaTh B
TIPOCTPAHCTBO MEXK/Y CTEKIaMM OYHILEHHbIH BO31YyX.

Opranunteckoe cTekno (niaekcuriaac) Onxaroaaps MeXaHWYecKOW MPOYHOCTH M Jer-
KOCTU MPUMEHSIOT 1 3ALLMUTHI JIMLA OT TEMI0BOTO U3Ny4YeHUs! B HAroNOBHBIX LIMTKAX
(KOTOpbIe 3aLIMIIAKOT U OT OPBI3T, H OT OCKONKOB.

Bce TeruozainutHbie cTeka 001aatoT CIIEKTPaNIbHOMH CENEKTUBHOCTBIO, M TIOITOMY
ux 3 eKTHBHOCTL B GOJIBILON CTEMeHH 3aBUCHMT OT CMIEKTPanbHOTO COCTaBa M3Nyue-
HUSL.

Bo3MoxXHO nprMeHeHue HHTepdepeHIMOHHBIX GUILTPOB, MPeACTaBNAIOLIMX coboi
CNOMKHYI0 CUCTEMY HAHECEHHBIX Ha MPO3pavyHyIo MOUIOKKY (HanpHUMep, Ha CTEKITO) AU~
INEKTPUHECKHUX CIOEB C Pa3IHYHBIMU MOKa3aTeNsMH npeiomieHus. Yepenys craou c
Pa3TUYHBIMU XapaKTEPUCTUKAMH MOXHO MOMYYHTh 3aAaHHYIO CMIEKTPAIBHYHO XapakTe-
PUCTUKY CHUCTEMBI C MOJIOCOH NPOMyCckaHHs B BUAUMON YacTH CNEKTpa U BBICOKOH OT-
paxaTensHOH crnocoOHOCTRIO B HMHpakpacHoit obnactd. JuaneKTpuYeckde ClioH H3
Zn0O, TiO,, MgF; HaHOCAT Ha MOJUTOKKY METO/IOM BaKYYMHOTO OCKACHHA.

DKpaH MOKeT ObITh YCTAHOBAECH HE TONBKO CHapyH HCTOUHHKA U3AYYEHHA, HO U
BHYTPH €ro — MeXy H3nyyarollell cpeloil W HapyXHBIM OrpaKIeHHeM, Halpumep,
CTEHKOH I1EYH.

3aluUTHOE JIEHCTBHE BHYTPEHHETO IKPaHa NPOABIAETCA B CHUIKEHHMMU TEMIEpATypbl
Hapy>XXHO NMOBEPXHOCTH KJIa/IKH fEYH, T.€. aHAIOTHYHO TeNN0BOH H30A1MH.

Pa3HOBMAHOCTBIO BHYTPHIIEUHOTO 3KpaHa ABIAETCA «CBETAWIAACA cTeHa» XonaeHa.
DKpaH M3roTOBIAETCA M3 CreLHaNbHONH KepaMHUKM ¢ PABHOMEPHOH OTKPBITOH MOpPHUCTO-
cTeio. Uepes Hee mpodyBaeTCs ra3oBO3MyIUHAs CMEChb, Croparollas Ha NMOBEPXHOCTH
CTeHbl B BHJe MHOXKECTBA TOYEUYHBIX UrONbYATLIX (akenos. ['azoBo3ayiiHas cMech Ox-
NaKAACT KepaMHUKY; NPH TOJLLUMHE cTeHbt 200 MM TeMnepatypa Ha pacCToAHuH 50 MM
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oT paboueit NOBEPXHOCTH cTeHbl, HarpeToil 1o 980°C, nanaet 10 42...44°C. KoHcTpyk-
THBHO BHYTPEHHUI 3KPaH sBAAETCA HEOTheMIEMON 4acThbio Meun u pazpadaTviBaeTcs
MpH MTPOEKTHPOBAHUH MOCNeAHEe.

B HexOoTOpbIX clyHasx Ha pabouux MecTax, NPeayCMaTPUBAKOT TAKUE YCIOBUA, NPH
KOTOpPbIX YJY4lIaeTCs OT/aya Tera TelloM YenoBeKa. ITO OCYLUECTBAAETCA MyTeM CO3-
NaHuA BO3AYLIHBIX 023UCOB H BO3/YIIHOTO AYLIMPOBAHUA, C MOMOLIBK KOTOPLIX HEMO-
CpelCcTBEHHO Ha pabouee MeCTO HaNpasaseTcs BO3AYLUHBIH MOTOK ofpeaeaeHHON TeM-
nepaTypbl H CKOPOCTH B 3aBHCHMOCTH OT KaTeropuu paboTsl, C€30Ha roja H HHTEHCHB-
Hoct MOKH.

Paouayuonnoe oxnaxcoenue. BbIMONHAETCS B BHAE OXNAXKIAEMBIX 3KPaHOB, YCTa-
HOBJIEHHBIX HENOCpeaACTBEHHO B paboueii 30He. D10 MOTYT ObITh OX/1aXIaeMble CTEHbI,
T0JT U TIOTOJNOK HA WU30NMPOBAHHBIX paBouux MecTax, B KabHHAX W KOMHATaX OT/IbIXa.
Tlpn ucnonb3oBaHHH paanaliHOHHOrO OXAAXIEHHS AOCTHTAETCA Nepenaj TeMneparypbl
no BeicoTe He Honee 2°C.

Cpeocmea unousudyareroil saujume: (CU3) NpuMeHAIOT B LENIAX HCK/IHOUEHUS HITH
CHIDKEHUA BO3AEHCTRBUA yYHUCTOH 3Hepruu Ha opranusm 4enosexa (CH3 npenoxpaus-
FOT OT OCTPOro NOKAJABLHOrO NMOPAKEHUS W JHUIb YaCTHYHO OT OOLIEro neperpeBaHus ).
Cywectryiot crienyowne knacesl CU3: uzonnpyioune KOCTIOMB! (s 0co0biX pe-
MOHTHBIX padoT), cnelnansHas onexaa M o0yBb (A1 NOBCEIHEBHOrO HOLIEHHA), Cpel-
CTBA 3AlMUTHI TOMOBLY, NMMUA, TNa3 M PYK (B MeCTax ¢ MOBLILCHHOW ONACHOCTHIO
WJIH NP HAIMYKMK BpeAHbIX A7 310poBbA YCAOBUH Tpyna). s co3naHus CHeLoaeK bl
UCTIONB3YIOT HEBOCTITAMEHACMBIE, CTOfKHE MPOTHUB AYUUCTON DHEPrUH, MATKUE U BO3-
JyXONpoHHLAaeMble MaTepHalbl (CykHO, Ope3eHT, crielnaibHO 00paboTaHHOE CHHTETH-
YeCKUE BOMOKHO, TKAHU € METATIMUYECKUM NOKpbITHEM). CNEHOASK A HArOTABNUBACTCA
cornacHo T'OCT 12.4.176-89 CCBT «Onexna cneuxaibHas A 3auMThl OT TEMI0BOro
nanyuenunsy, NTOCT 12.4.045-87 CCBT «KocTiOMBI MY>XCKHE I 3alUThl OT MOBBI-
ILIEHHBIX TEMIIEPATYP.

CreunanbHas OAEKA2 N0 CBOMM 3allUTHBHIM CBOMCTBAM MOAPA3EAeTCs Ha HeThipe
TpyImbl:

e OT noBblieHHbIX TemnepaTyp (T);

e 0T TenmnoBoro uanyuenus (K);

® OT MCKp, OpBI3F pacljiaBieHHOTO MeTaiia, okanuHsl (P);

e 0T OTKpbITOro niaMenu (O).

Bce cpeactBa MHAMBUAYAIBHOM 3alIMTH! (ITHEBMOKOCTIOMBI, KYPTKH, OpIOKH, Koc-
TIOMbI, (GapTyku, OOTHHKM, NONYOOTHHKH, PYKaBHLUbI, KACKH, 3aLUMTHBIEC LIMTKH, 3a-
IIMTHBIE OYKH) KNACCH(PHLUMPYFOTCA MO 3THM rpyMnaM.

Jlnist 3amThl r1a3 oT BO3AEHCTBUS MHPPAKPACHOTO M3MYyUYeHHS MPOMBILIIEHHOCTBIO
BBIIYCKAIOTCA CTEKJ1a-CBETO(MUALTPBl, MPUMEHAEMBIE B OUYKAX, LUIMTKAX U APYTHX YCT-
poiicTsax. /Ing pasnuuHbIX BUAOB PaboT PEKOMEHAYIOTCA COOTBETCTBYIOIUIME 3aUIUTHBIE
cBeTO(HALTPBI M3 CNEUHAIBLHOrO KENITO-3€1eHOr0 UK CUHero ctekna. Ilpeaycmarpu-
BaeTcsd CrielManbHas Ko)KaHad WK BansHas o0yBb JUIA 3alUMThI OT MOBBILIEHHBIX TEM-
neparyp.
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B xauecTBe opeanuzayuonHblx meponpusimuil UICNIONB3YIOTCA 3aUIMTa BPEMEHEM, 3a-
LLIMTa paccTOsHHEM, 0DecreueHHe palMOHAIBHOrO MIMTHEBOIC PeXMMa Tpyla M rmaponpo-
LERyp.

3awguma paccmosruem. JlomycTHMOE paccTosHHE OT pabodero MecTa 10 HCTOYHM-
ka UPKHU onpenensaror pacyeToM M NpoBepstoT WaMepeHrem uHTeHcuBHocTH MPKHU
HeTocpeACTBeHHO Ha pabouem MecTe.

3awyuma gpemenem TIPUMEHSETCH NPU BLICOKOH MHTEHCHBHOCTH HHQpakpacHOro
obsyyeHns Bo usbexaHne ype3MepHOro (OrnacHoro) oOLIEro NeperpeBaHus u JoKaib-
Horo nospexeHus (oxora). C 3TOH LEeAbIO yCTPauBalOTCA NEPEPLIBLI, YACTOTa U ANH-
TENBHOCTb KOTOPBIX OMNpeNenserci WHTEHCHUBHOCTbIO HH(PAKPacHOTO oOmyuyeHHs
(tabn. 7.8). [In9 nepepbiBOB NPHMEHAIOTCA CAELHANbHBIE KaOyHbl pAAMALHOHHOIO OX-
NAKACHHA WIIH KOMHATBI OT/BIXA, B KOTOPBIX 0becneuuBaeTca 3aJaHHbId MUKPOKIHMAT.

Tabnuua 7.8

[pono/KUTENILHOCTD MepephiBOB B 3aBHCHMOCTH OT MHTeHcHBHOCTH HOKH

HuteHcHBHOCTL [poroaxuTebHOCTE l
IpoaomxuTenn- CooTHowIEHHE
undpakpactoro nepuona X
HOCTb Nay3bl, NPONOIDKUTENLHOCTH
obaydenus, HENpepbIBHOTO 6
Br/m* 00JTyueHHs, MUH MHH OOIYHCHHA U 12y3
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
2100 5 15 0,33
2450 3,5 12 0,30

Ocofyio rpyrmmy Mep, HanpaBJIEeHHbIX Ha MpeayrnpexAeHHe NMeperpeBalns Yeaose-
Ka, MPeACTaBIAT PAYUOHATbHbII NUMBEGOY pedcuM mpyoa u zuoponpoyedyput. [Ins
BOCCTaHOB/IEHUA BOAHOro HanaHca B opranusMe paGounx MX CHabXaloT razupoBaHHOM
N0/ICONEHHON BOJOM.

Meouxo-npogunaxmuueckue u 3axonooamenvivle meponpusmus. JIna paboTel B
HarpeBatolleii cpeae peKOMeHAyeTCs NPUHUMaTh He MoJioxe 25 neT u He crapime 40,
obnajalommx TennoBofl yCTONUNBOCTBIO He HIKe CPENHEH, onpeneniieMol B COOTBET-
CTBHH C METOAUYECKHMH pekoMeHIauMaMH «CnocoObl onpeaencHHs TEMIoOBOH yCTOM-
upBocTd pabounx» (Ne 10-11/114, 1988 r., Munzapas CCCP). PekomeHnyercs orpa-
HUYEHHE CTaxa paboTbl B 3aBHCUMOCTH OT Kjlacca BPEAHOCTH HarpeBalollerc MUKpo-
Knumara. XKenareneH OOMONHHTENbHBIA OTIYCK, HO HE K OCHOBHOMY, a BTOPOH B rofy
C HCIOBb3OBAHHEM €O AJI1 MEAMLMHCKON NPOQHIAKTHKH.
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KonTponbHsle Bonpochl K NYHKTY 7.6

1. Kakoe aeiicTBue oka3plBaeT HH(ppakpacHOe H3AyYEHHE HAa OPraHW3M YenoBeKa H
noyeMy Bech €ro AuanasoH pabusaercsa Ha Tpu obnactu?

2. C y4yetoM kakux daktopos onpeaensercs [11Y HOKH?

3. Ha kakoff BbICOTE OT YPOBHS [MMO/Ja MPOBOJMTCS KOHTPOAb HUHTEHCHBHOCTH
HDKN?

4. KakoBa fonyctiMas BeNHYHHA HHTEHCHMBHOCTH TeMoBOro obyueHus paboraro-
XX OT MCTOYHHKOB W3JIy4eHHd, HarpeTbiX 10 GeNoro M KpacHoro cpeveHus (packa-
JIEHHBIH UM pacrNaBAeHHbIR METAsU, CTEeKJIO, Iiams U ap.)?

5. Kakue marepuansl IpUMEHAIOTCA AMs TEMIOM30NALHK 000opynoBaHm?

6. Kaxue Buibl 3kpaHoB (no NpuHUMMY aefcTBHA) Lid 3auThl oT MOKHU Bl 3Haete?

7. Kakue Bunsl CU3 nna 3awutel ot UOKH ucnons3yrotes?

7.7. YabTpaduoneToBoe H3Iy4eHHe

Yavmpaguonemosoe uznyvenue (Y OH) uMeeT ananasox UMH BosH oT 200 no
400 um. HckyccTBeHHBIMU HcTOuHHKaMu YOH aBsAOTCS razopaspsaHble UCTOUHHKH
CBETa, 3MEKTPHUUYECKUE AYTH, Jlasepbl, PTYTHbIC BHITIPAMHUTENN ¥ Ap. Tena HayMHaOT
reHepupoBate YOU npu temneparype Harpepa Boinle 1200°C, HHTEHCHBHOCTB pacTeT
C yBeIMuYeHUeM TewmmepaTypbl. Boszgyx HenpospadeH ans YO®OM ¢ anMHOH BONHBEI
A < 185 HM BCNE/CTBHE MOTJIOIIEHHUS €ro KMCIOpOIoM.

7.7.1. Jeiicmeue yaompaghuoi1emoeozo uziyueHUA HA OPZAHU3M He106EKA

VnbTpadroneTtoBoe M3NyyeHHe, COCTaBiAwoLee NPUOAUZUTENBHO 5% MIOTHOCTH
MOTOKa COJIHEYHOTO W3J1y4YeHHs, — KM3HEHHO HeoOXomMMblii (akTop, OKasbiBalOLIAA
61aroTBOpPHOE CTUMYJIMpYIOLIEE JeHCTBHE HAa OPraHU3M.

HeobxonvMas ans HopManbHOro (GyHKUMOHHPOBAHMS OpraHW3Ma 4eloBeKa YIIbT-
padnoneropas (Y®P) panrauns B 3aBUCHMOCTH OT BBICOTHI COJIHLA W COAEPKAHHUA O30Ha
B aTMocdepe pacrpefensieTcs BeChbMa HEPaBHOMEPHO IO TEPPHTOPUH HAlNEH CTpaHbL.
CreunanucTamMy 1o paccMaTpUBAalOTCA CIIeyOLIKe LIHPOTHBIE 30HbI:

1) 3ona Y®-geduumra, npocrupatomascs or Kpaiinero Cesepa no 57,5° c.um.
(no Apocnasns, Yenadbuucka, Omcka, KpacHospcka);

2) 3oHa Y®-koMdopra, pacrionoxeHHas ixHee nepBoi no 42,5° c.u. (npuMepHo
1o wupoTsl Cyxymu, Toumicu, OpyHse).

Ha Kpaiinem Cesepe u B 3anonsapee HefocTarok Y®-paanauuu ollylLIaeTcs B Te-
yeHue 6—8 Mecsues B rony, B Cankr-IletepOypre — 3, B Mockse — 2, B Xapbkose u Ca-
paroBe — | Mecaua. B netHue Mecausl B cpeaneit nonoce Poccnn YO paauaums Haxo-
outcs B M30bITKe, a B CpenHell A3un Takoe NMOJIOKEHUE COXPAHsETCs B TeHeHHe 5 Me-
cALeB roaa.
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B cBa3M ¢ TeM, 4To OOBIKHOBEHHbIE CTEK/Ia 3[1aHWA B HE3HAUHTE/NBLHOH CTeTleHH
npoiyckatoT GHU3HONIOrHYECKH akTHBHOe Y®-n3nyyeHue, a B ropojax ux u 6e3 toro
MaIO IOXOIMT 10 [10BepXHOCTH B pe3ynbTaTe 3arpsi3HeHUs BO3AyXa MbUIbIO, JBIMOM,
BBLIXJIOMHBLIMHU razami, y JitoJeH, KoTopble B THEBHOE BpeMs O0MblLeH YacTbio HAXOmAT-
¢ B MOMEIUEHHH, a NO yJIHLAM €34T B MallMHE, PA3BUBAETCA COJIHEYHOE rojloflaHke.
To xe camoe HaOnoaeTCA M NIPY JUTMTENBHO paboTe Ha ceBepe, B LAXTE WK MEeTpo.

TTpu CONHEYHOM rosI0AHHY KOKa CTAHOBHUTCA ONeaHOH, XONOIHOMH, BAIOH, Tak Kak
xyxe cHabaeTcs nMUTare/IbHBIMH BELIECTBAMU M KHUcioponoM. B Heii crnabee unpky-
JIMPYIOT KPOBb M iiMda, U3 Hee MI0X0 BbIBOAATCH NPOLYKTH pacfana — ULIaKu, U Ha-
4YHHaeTCs OTpaBleHHe OpraHu3Ma oTpadoTaHHBIMM BeullecTBaMu. Kpome Toro, kanun- -
aspel Jenatorcsa 0osee NOMKUMH, B CBA3U C YeM YBEIHUMBAETCA CKJIIOHHOCTb K KPOBO-
W3IHAHUAM, K OTeKaM, TshKejee MPOTEKalT BOCTIAIMTENbHBIC MPOLECChl, YTO CBA3AHO
C MOBLILIEHHEM NPOHUIIAEMOCTH CTEHOK cocy0B. TIpH HenocTarke yibTpadHoneToBo-
ro o0nydyeHus HaOMOAAOTCA ¥ M3MEHEHHA COCTORHUA HEPBHOH CUCTEMbI: CHHKAETCHA
NaMATh, YXyMUAETCs COH, YBEJMYMBACTCS BO3OYJAMMOCTB Yy OOHWUX M Oe3y4acTHOCTH,
3aTOPMOXKEHHOCTD Y APYIUX, CHHKACTCA HMMMYHHTET.

Tpu Henocrarke Yd-oOnyuenus B Oprasuame BO3HUKAET HelocTaToK BUTamuHa [,
YTO MPUBOIUT Y B3POCIbIX M JETEi K HAPYUICHUAM ACHCTBUsA Pa3iHYHBIX (PEPMEHTOB H
ropMoHOB. C 3TUM CBsI3aHBI 3aTPyOHEHUS B YCBOCHUM MHLIECBOTO Kalblus U docdopa,
KOTOPbIE MPOJAOIHKAIOT BLIBOANTHCS U3 OpraHuiMa, a 3HauuT, HactynaeT obejHeHue
TKaHEH YTHMH HeoOXOAMMBIMH BEILECTBAMH, YTO MPHBOAMT K HApPYIIEHHIO JIeATENBHO-
cti opranusma. [Ipu 3TomM B 10OOM BO3pacTe HAYMHAIOT YCHIIEHHO pa3pywiaThes 3yObl,
yBEJTHUMBAETCA JTIOMKOCTE KOCTEH. a y GONbHBIX JErOUHbIb TYOEPKYJIe30M Y4allaoTcs
BCOIBILIKH  OOJIE3HH, TaK KaK 3aMeifeTcs OObI3BECTBACHHE TYOEepKyne3HbIX OYaroB.
OcobeHHO OMacHO 3TO ABJICHHE B PAHHEM BO3pAacTe, TaK KaK OHO BbI3bIBAET PAXHT
CO BCEMHM €ro THKeJbIMK MOCIEACTBUAMU: ocnabieHHeM HepBHOM CHCTEMbI, Hapylie-
HUSIMU Pa3BUTHA KOCTHBIX TKaHEH H3-32 HEXBATKM KalbLMA B KOCTAX, YTO NMPHUBOAWT K
MCKPHBJICHUSIM HOT, pebep, MO3BOHOYHHKA, HAapYIICHUAM OCAaHKH, C1abOCTH MbIlIL, 3a-
MEJIEHHOrO pocTa M APYrHM HeOMaronpvaTHBIM CHMIITOMaM, KOTOpble MOTOM JAioT
ceOs 3HaTh Ha MPOTHKEHUH BCEH KU3HH.

YiastpaduonetoBoe obydeHHE MOXKET NMOHWXKAThb YYBCTBUTENBHOCTL OpraHH3Ma K
HEKOTOPBIM BPEIHBIM BO3AEHCTBUAM BCIIEACTBHE YCHJICHHA OKHCIMTENILHBIX NpoLeC-
COB B oprannsMe u Gosee ObICTPOro BBIBEICHHA BPeIHbIX BEILECTB M3 opranusma. [Toa
Bo3neicTereM YOU ontuManbHON MII0THOCTH Habnogann Gonee UHTEHCHBHOE BhIBE-
IeHUe MapraHua, pryTH, cBuHna. Ontumanbubie 1036l YOU aktiBu3npyoT pestens-
HOCTb cep/ila, oOMeH BeLIECTB, MOBBILAIOT AKTUBHOCTH (PEPMEHTOB [bIXaHMA, Yilyd-
IIAIOT KPOBETBOPEHHUE.

OnHako U3RECTHO, YTO ynbTpaduoneToBoe H3NyUyeHue aensercs duzndeckum dak-
TOPOM, BO3A€HCTBHE KOTOPOro Ha GHOMOrHueckHe OOBEKTBI MOXKET MPHBOAUTH KaK K
MONOKHTENBHBIM, TaK U K OTPULATENbHBIM MNOCAECACTBUSM B 3aBUCUMOCTH OT CIek-
TPAILHOIO COCTABa WU3Jy4eHHS H OT 3HAUCHHS IKCTIO3HUHH MOBEPXHOCTHOMH (MK 00b-
€MHOI1) TUTOTHOCTH 3HEPrUM H3NTyUYeHHs.
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Becw ananazon YOHU pazaensior Ha caemyromume obnacTu:

e obnactb A — A =400...315 um;

e obnacte B - A =315...280 nwm;

e obnacts C — A = 280...200 HM.

YOH obracmu A otnudaetcs cnabpiM OGHOMOTHYECKUM ACHCTBHEM, BbI3bIBAIOLIMM
MPENMYILECTBEHHO (ITyOPECLEHLMIO.

OcHoBHoe Ononoruueckoe AeicTBue okaswiBaeT Y@HU obracmu B. D10 usnyveHue
BBI3bIBAaET OCHOBHBIE- H3MEHEHHS B KOXe€ (3arapHoe W aHTHpaxUTHYeckoe AeiicTBue),
KPOBH, HEPBHOH CHCTEMe, KpoBOOOpalleHHH U JPYFrHX opraHax.

Y®HU obracmu C otnuyaetcs GONBIIMM pa3spyUIHTENbHBIM JEHCTBHEM Ha KIETKY,
TaK Kak obnanaer OakTepULMIHbIM AeHCTBHUEM, BI3BIBAKOT KOAryNsUHIO GEIKOB H T.1I.

Haubonee ya3sumbl a1 YOU rnaza, npudeM cTpagaeT MpenMyLECTBEHHO POTOBH-
ua ¥ cmuzuctas  obonouka. OcTpele TOpaXeHWA INa3, TaK Ha3blBaeMble 3NEKTpood-
TAIBMHUH, TIPEACTABASIOT OO0l OCTPhIii KOHBIOHKTUBHUT, WJIH KePaTOKOHBIOHKTHBHT.
3aboneBanue NpOABASETCA OUWYLIEHHEM MOCTOPOHHENO Tefla MM NecKa B rna3ax, ce-
T000A3HBIO, cle3oTeueHHeM. Hepenko Habnonaetca spureMa (mokpacHeHHe) KOXH JH-
ua ¥ Bek. K XpoHuuecknm 3abonieBaHHAM OTHOCAT XPOHHYECKHI1 KOHBIOHKTUBHUT, Oiie-
dapuT, KarapakTy, MOMYTHEHHE XpycTanHka. PoroBuua riasa Hanbosiee UyBCTBUTEIb-
Hasg K M3Ty4eHHIO BOJHBI JTMHOHN 270...280 HM; Hanbonbliee Bo3neHCTBME HA XpycTa-
JIMK OKa3bIBAET M3yuyeHue B AuanazoHe 295...320 HM. Bo3MoxHOCTb mopaxarouiero
neficteis Y®OMU Ha ceTuaTKy HeBenHKa, OAHAKO He UCKITIOYEHa.

KosxHbie nopasxkeHns npoTekaloT B GOpMe OCTPBIX IEPMATHTOB C 3PUTEMO, HHOr 1A
oTekoM ¥ obpazoBaHueM my3blpel. MOryT BO3HMKHYTH OOLIETOKCHUYECKUE ABJICHHA C
NOBBILIEHHEM TeMIepaTypbl, 03HOOOM, TOJIOBHBIMH GoNdMH. Ha koXe mocfie MHTEH-
cuBHoro YOH pazpuBatotcs runepnurMeHTauus d uenyuleHue. [nutensHoe Bo3new-
ctBue YOU npuBoauT K «CTapPEHUIO» KOXM, aTpOodHH MHIEPMHCA, BOZMOXKHO pa3BH-
THE 3710KaueCTBeHHbIX HoBoOOpaszoBaHuil. [Ipu moBTopHOM BO3aeHCTBHH YDU umeer
MECTO KyMynalus Guonoruieckux 3¢dexros.

B xoMOuHaumu ¢ xumuueckumu seiectsamu Y ®U npuBoaut k potoceHcnOHnm3a-
LIMK — MOBBILEHHOH YyBCTBUTEBHOCTH OPraHi3Ma K CBETY C pa3BUTHEM (HOTOTOKCHYE-
CKHMX W QoToaniepruuyeckux peakuui. PoToanneprus nposABiseTcs B BHAE IK3EMATO3-
HBIX peakLui, oOpa3oBaHus Y3eNKOBO-Nanyne3HOH ChinU Ha KOXe W CIM3UCTHIX. DoTo-
AIEPTHA MOYKET NMPHBOANUTH K CTOHKOMY MOBBILIEHHIO YyBCTBUTENbHOCTH OPraHU3Ma K
Y®U naxe B otcyrcrere dotocercubunuzaropa. Kanueporennsiii agdext YOU ais
KOKH 3aBHCHT OT 03bl perynapHoro Y®-o0my4yeHns W HEKOTOPBIX APYIMX COMYTCT-
BYIOILMX (PakToOpoB (MeTHI, NpHeMa JICKapCTBEHHLIX MpenaparoB, TEMIEPATyphi KO-
*H), Masibie 103b1 YU npeacTapiisntor ool 0THOCHTENTBHO HEGOJBILYIO OMAaCHOCTD.

Hapsangy c stum YOH okasbiBaeT BINAHNE HA LEHTPATBHYIO HEPBHYIO CHCTEMY, BbI-
3b1BasA TONOBHYIO 0071b, TOJIOBOKPYXKEHHE, MOBBIIEHHE TEMIEpaTyphl, HEPBHOE BO3DY-
AIEHHE U Op.

Y®U u3Menser coctaB NpON3BOACTBEHHON aTMocdepsl: 00pa3syeTcs 030H, OKCHA
a30Ta ¥ MEPOKCUI BOJOPOAA, HOHU3HUPYETCA BO3AYX.
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7.7.2. Hopmupoganue unmencueHocmu yaibmpaqiuoiemosozo usiydeHua

OCHOBHbIMY HOPMATHBHBIMHU JIOKYMEHTaMH ABAAIOTCA!

e CH Ne 4557-88 «CanurtapHble HOpMbI YNbTpadHONETOBOTO H3My4EHUS B NPOU3-
BOJICTBEHHBIX NOMEILIEHHAXY;

¢ [lpodunaktudeckoe yabrpaguonerosoe obnyuenune noned Ne 5046-89;

e P 3.1.683-98. Pykosoactso «Mcnonb3osanue yneTpaduoneroBoro OakrepH-
LMAHOrO H3MY4EHHA AnA 00e33apakyBaHNR BO3LYXa U NMOBEPXHOCTEH B MOMEWECHUAXY;

e MY 2.3.975-00 «Mcnonb3oBanre ynbTpadHoIeTOBOro GakTEPULUMIHOTO H3NY-
dyeHus A obe33apakuBaHMsA BO3MYLIHON Cpeabl MOMELICHUI OopraHH3aluil NHILIEBOH
NPOMBIULIEHHOCTH, OOLIECTBEHHOIO MUTAHHA U TOPTrOBIY MPOAOBONGCTBEHHBIMH TOBA-
pami». Meroaudeckue ykasanus.

B kadectBe HopmaTHBHOH BeMYHHbI Y DU B NPoH3BOACTBEHHBIX MOMELIEHHUAX CO-
rnacio CH Ne 4557-88 ycraHaBnHBaloTCS JOMYCTHMBIE MNOTHOCTH NOTOKA U3TyYeHHS
B 3aBUCUMOCTH OT JUTMHBI BOJIH IIPY YCAOBUH 3aLUHTh! OPraHOB 3PEHUA H KOXKH.

JonyctuMas uHTeHcHBHOCTE YD-00nydenns paboTaloliux MpH HE3aLMIHEHHBIX
y4acTKaX MOBEPXHOCTH KOXH He Gonee 0,2 M~ (JIULIO, ILes, KHCTH pyK M 1p.) oOlueii
NPOJOJKHTENBHOCTBIO BO3JEHCTBUA M3NyueHMs cBblle 50% paboueil CMeHBl M JUIH-
TENTBHOCTH OJHOKPATHOro 0OIyueHHs CBbILLE 5 MUH U OoJiee HE TO/DKHA NPEBLIILATH:

o s obnactu A — 10 B1/m°;

e s obnactu B — 0,01 Br/v?;

e y3nyueHue B obnactu C npH yKa3aHHOH MPOJO/KHTENBHOCTH He 10Ty CKAeTCs.

[Ipy MCHONBE30BaHUM CHELMANLHON ONEXKIBl M CPEACTB 3alMTH UL U PYK, He
MPONYCKAIOLIMX H3JTyueHHe (CMUIIKA KOXH, TKAHH C IJIEHOYHBIM MOKPHITHEM H T.IL.),
AONyCTUMAas MHTEHCUBHOCTH 00nyueHus B o0nactax B u C (200... 315 um) He n0mKHBI
npeBbILATh | Bt/M>.

7.7.3. Cpedcmea sawgumst om YOH

OCHOBHBIMM 3aLUIMTHBIMH MEPaMH ABJISIOTCA: IKPAHUPOBAHHE UCTOYHHKOB M3Jy4e-
HUs, KpaHupoBaHue pabounx mMect, CU3, cneunanbhas okpacka nomeuniesnii u pamuo-
HaJIbHOE pa3mellieHHe paboysx MecT.

Haunbonee paunoHanbHBIMH ABRSETCA 3KpaHuposanue (YKpbITUE) HCTOUHHUKOB W3-
JydeHus. B KadecTBe 3kpaHa NPUMEHSIOT pa3/MyHbIe MaTepHATBI H CBETOQUIILTPHL, He
MIPONYCKAOIINE WM CHIDKalolue uHTeHcHBHocTh YOW. Oxpanuposanue pabouux
mecm: pabodde MecTa OrpaxJaloT LIMPMaMH, LIMTKaMH WM YCTAHaBIMBAIOT Ka-
OHMHBI BbICOTOM 1,8...2 M, @ CTEHKH HX He JOJDKHBI JOXOAUTH 10 noJia Ha 25..30 cM gnst
yJyudIleHHs yCIOBHi NpOBEeTPHBAHUSA KaOHH.

B kadectBe cpedcms unousudyanvrion sawumer (CU3) NpuUMEHSIOT CHEUOASKIY
(KypTKH, OPIOKH), pYKaBHLbI, GapTyKH, LMTKH CO CBETOMHNBTPAMH MK 3aLUMTHBIE 0Y-
kd. Ofexaa H3roTaBJMBAETCA U3 TKaHeH, He mponyckaolux YOU (neH, xnomuaroly-
MaKHas, MOMMUH). 3alHTHBIE OUYKH H LIMTKH YKOMILUIEKTOBBIBAIOTCA CBETOQUIBTPAMH
B 3aBHCHMOCTH OT Bhinosnnsemoit paGotei. [Homnyro 3ammty ot YOU Bcex obnacredi
obecneunBaeT GIMHTIAAC (CTEKIIO, COAepKalllee OKCHI CBHHLA).
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Jna 3amuTel KokH oT YOU npuMeHAIoT Masd ¢ coaepKaHUeM BeUeCTB, Clyxa-
WIMX CBeTOQUIBTPAMH (CANoN, CATHLMIOBO-METUIOBBII 3P U ap.).

CTeHBl ¥ IIMPMBI B LieXaxX OKPalUIMBAKT B CBeTJble TOHA (Cepbiii, KENTHIH, rojy-
60i1), npUMeHAs LMHKOBBIE U TUTAHOBbIE Oenuna ans nornouweHus YOH.

Kourpoabnbie Bonpocs! k NyRkTy 7.7

. YUro ABnseTcs UCTOUHUKAMY YABTPADHONETORBOTO H3NYUEHUA? -

. Kakoe nefictBue okaspigaet YU obnactu A (4 =390 ... 315 um)?

. Kakoe aeitctaue okaseisaer YOU obnactu B (4 =315 ... 280 um)?

. Kakoe neficrere okaseisaet YOU obnactu C (4 =280 ... 200 umM)?

. B uem nposBaseTca Guonoruueckoe aefcTBHE YIbTPahHONETOBOTO HITydeH s ?
. Ilo xakoMy napameTpy Benercs HopMuposaHue YOU?

. Kakue (axTops! yuuThIBatoTCs NpH HopmupoaHun Y OU?

. Kaxue Mepbt ucnonesyrotes s 3amutst ot Y OH?

O N1 N b LN —
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8. MTOHM3NPYIOUINE U3 JTYUYEHUS

Honusupylouee uziiydenue — u3nyueHne, KOTOPOE CO3MAETCA NPH PAAUOAKTHBHOM
pacrajie, SAEPHbIX MPEBPAIUEHHIX, TOPMOXKEHHUH 3apFKEHHBIX YACTHL B BELUECTBE W
obpasyer 11pH B3aHMOAEHCTBUH CO CPeOH HOHBI Pa3HbIX 3HAKOB.

PaguoakTUBHOE BELWIECTBO WM YCTPOHCTBO, UCIYCKAKOUIEe WM CRIOCO0HOE ucHyc-
KaTb MOHM3WUPYIOLIEEe W3TYyYSHUE, HA3BLIBAIOT UCHMOYHUKOM UOHUUPYIOUE20 U3IYHeHUS
[1].

HCTOYHHK MOHU3HPYIOUIEro U3JyYeHHS TPUPOIHOTO MPOMCXOXKASHHS Ha3bIBaeTCs
APUPOOHBIM UCHOYHUKOG UBTYYEHUA.

HcToYHHK HOHM3UPYIOILErO M3MYHEHHS, CHEUHANBHO CO3RaHHbI UL €ro Mnone3Ho-
ro NPUMEHEHHA WM ABMAIOILMICA N0OOYHBIM MPOAYKTOB 3TOH AEATENBHOCTH, Ha3bIBa-
eTC MEXHOZEHHLIM UCMOYHUKOM USTYYEeHUA. ’

HCcTOUYHNKE HMOHU3MPYIOIMX H3MTy4eHUH HCMONB3YIOTCA B Pa3iMYHBIX OTpaciix
POMBILLICHHOCTH, CTPOUTENLCTBE W APYTHX obnacTax. B mawmHo- u npubopoctpoe-
HHH HOHU3HPYIOLIEe M3JyuyeHHe NMPUMEHSIOT Ul ONpeleneHus W3Hoca Aertasel, Kkave-
CTBa CBAapHBIX LIBOB, CTPYKTYpb! MeTanna ¥ T.1. PaadoakTHBHbIE M30TOMbI MPHMEHSIOT
B CTPOMTE/BCTBE M NPOMBILLUIEHHOCTH CTPOHTENBHBIX MaTepHaloB mpH AedexTocko-
UK, B KOHTPONBbHO-U3MEPUTENBHBIX W PEryIHpYIOIMX npHbopax (TONMHOMEpHI,
MIOTHOMEPBI, PEryNATOpPbl YPOBHSA). PanuoakTuBHbIE BellieCTRA B METAIUTYPrl NpUMe-
HAIOT A5 TEXHOJOTMUECKUX uenell (B KOHTPONBHO-H3MEPHTENBHEIX NpUbOpax — H3Me-
PUTENH TOJIIMHBI NPOKATHBIX Mpodunei) 1 Npu NPoBeJeHHH HCCleA0BaHUN (H3YYEHUH
pacnpeaeneHus aedopmalHii Npu NpoKaTke, pacnpeeieHus M MOBEAEHUS BPEAHbIX
npuMeceit B IUTOM U AePOPMHUPOBAHHOM MeTallle).

HCTOMHNKM MOHM3NPYIOUIMX H3NYYEHHH TNPEACTaBAAIOT MOTEHIMANBHYIO YIpO3y
3[I0POBLIO U JKH3HH JIIONEH, KOTOPbIE UX UCHOJNB3YIOT.

8.1. Bnan! HOHH3NPYOHIMX H3AYUYeHuU

B nipoMBllINeHHOCTH BCTPEYAOTCA CETYIOUIME BUAbl HOHU3UPYIOINX U3TyUEeHHIA:

1) kopnyckyasapHoe (a-, - ¥ HelMPOHHOE U3JTYHeHIE) — TOTOKU YaCTH;

2) gromonnoe (- u penmeeno6cKoe U3y4eHue) — JNEeKTPOMarHUTHbIC BOJHbBI Bbl-
COKOH 4aCTOTBHI.

o-u3jiyderue NpencTaBiseT coO0l MOTOK sAEp renHsA, UCnyCKaeMbIX NpHU paauoak-
THBHOM pacriajie aiep HEKOTOPbIX XMMHHYECKHX 3JIEMEHTOB. ATOMBI TAKUX XUMHYECKHX
3/IEMEHTOB HA3bIBAIOT PATHOHYKAMAAMY. JHEeprus o-UaCTHLl JIOKWUT B Auanaszoue 3..9
Mb>B. /Jlnuna npobera o-4acTHLbl B BO3IyXe cocTaBiseT 2...12 cM, a ¢ NOBBILIEHNEM
RJOTHOCTH MaTepHaia NPOHHKaIOLIAs CMOCOOHOCTD O-M3JTyUeHH!s Pe3K0 YMEHbLIAeTCH.
B TBepabIX BenecTBax ANMHA npobera o-4acTHLB He NMPEBbILIAET HECKOJIbKMX MHUKPOH,
a B MATKOH OHONOrHyeckoi TKaHH — HECKONBKHX AECATKOB MUKPOMETPOB; 3aliep)KHUBa-
eTCs IMCTOM OyMary. -4acTULB! 00NafaloT BEICOKOH MOHUZUMpPYIOLIEi criocoBHOCTHIO.

£ e
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[-usaydente cCOCTOUT W3 MOTOKA 3JIEKTPOHOB WIH MO3UTPOHOB AJEPHOTO TIPOHC-
XOXIIEHHA, BOSHHKAIOLINX NMPH PanMoakTHBHOM pacrane saep. Macca B-yactui B He-
CKONBKO THICAY pa3 MeHblle o-4acThl. MakcuManbHas dHeprus B-4acTu, vcnyckae-
MBIX Pa3nuuHbIMH PAIMOHYKAUIAMH, cocTanseT 0,1...3,5 MaB. Jinuna npobera 37ek-
TpoHa B Bo3ayxe — 0.,2...1,6 M, a B OHONOTHYECKHX TKaHAX — 2.5 CM, CBUHLE -
0,04 cm. Honusnpyowas cnocoGHOCTb B-uacTHLl HU3KA, 8 MPOHUKAIOLLAA BbILUE, YeM
o-uacthll. [Totok B-uacTuil 3agepkuBacTCs MeTaNnM4eckoi GoNbroii.

Heitmponnoe usiyuenue sBASeTCS MOTOKOM 3MEKTPOHEHTPaANbHBIX YaCcTHLL A4pa.
Macca HeliTpoHa MpuMepHO B 4 paza MeHbLUE Macchl O-4acTHIIbI.

B 3aBHCHMOCTH OT 3HEPryH pa3MYaloT MeajieHHble HEHTPOHBI (C dHeprieil MeHee
1 k3B), HeliTpoHbI MpoMexyTOuHbIX 3Hepruit (ot | no 500 k3B) u ObicTpble HeHTPOHDI
(ot 500 ¥3B g0 20 M3B). Cpean MeLUTCHHBIX HCHTPOHOB Pa3MYalOT TEMTOBbIE HeEM-
TpoHBI ¢ 3Heprueil MeHee 0,2 3B. [IpoHHkaromas cnocoGHOCTs HENTPOHOB 3aBUCHUT OT
WX 3HEepruu, HO OHa CYLISCTBEHHO BbILIE, YeM Y a- W [-uacTul. Tak, jniHa npobera
HEHTPOHOB NPOMEXYTOUYHOI IHEPruK cOCTaBJIseT okono 15 M B BozaywmHo# cpene U 3
CM B OMONOrMYECKO TKaHY, aHATOrMUHbBIE MI0Ka3aTeNy A OLICTPEIX HEHTPOHOB: COOT-
BeTcTBeHHO 120 M u 10 cm. Taxnm oOpasom, HeliTpoHHOE H3yueHHE 061aaeT BBICO-
KOH NnpoHUKatoLLeil criocoBHOCTEIO M MPEACTABNAET [ YeNnoBeKka HaHOobLUIYIO orac-
HOCTb M3 BCEX BH/IOB KOPITYCKYJISAPHOrO U3NyYeHHS.

Taxk HazpiBaeMOe BTOPHYHOE W3JIYUEHKE HelfTpoHa, KOTHA OH CTAIKUBAETCA C Ka-
KUM-TTHOO SIPOM WJIH IEKTPOHOM, OKa3bIBaeT CHIBHOE MOHM3MpYIoLlee BO3AEHCTBHE.
Ocnabnenne HERTPOHHOTO M3NyueHUs >PGEeKTHBHO OCYILECTBISIETCA HA AApaX Nerkux
3/IEMEHTOB, 0COOEHHO BOAOPOAA, a TAKXKe Ha MarepHaax, coepkallux Takue Aapa:
BOJE, napaguHe, MONUITHICHE U 1P.

R gamﬂyqenue npejcTasnieT coboit SMEKTPOMArHUTHOE H3TyYeHHe 4acTOTOH OKOJIO
107" T'u 1 MHOM BOAH NIPHONU3HTENBHO 10" M ¢ BbicoKoit sHeprueil. OHO HUcmycKa-
€TCs MpU SAAEPHBIX MPEBPAIEHHAX UAH B3aMMOAEHCTBMHM 4acTul. Beicokas sHeprus
(0,01...3 MaB) u manas ajiMHa BOJIHBI 00YCHOBIHBAIOT OONBIUYIO POHAKAIOLLYIO CTIO-
COBHOCTB Y-H37YUeHHA. DTO U3TydeHHe oOnajaeT MeHbiLeH WOHM3MpYouleil cnocod-
HOCTBIO, YeM O(- U B-H3nyUYeHHS.

Penmzenosckoe  u3iydenue BO3HHKACT B Cpele, OKPYXatOWeH HCTOUHHK
B-H3nyuyeHHs, B PEHTTEHOBCKUX TPyOKaX, B YCKOPHTENSX 3/IEKTPOHOB M T.I1. W Mpel-
cTaBiseT coOoH COBOKYNMHOCTb TOPMO3HOTO M XapaKTePHCTHYECKOTO H3jTy4eHHH, 3Hep-
rusa GoTOHOB KOTOpbIX cocTabnser He 6onee 1 MaB. XapaktepHcTHveckoe H3NydyeHHe
— 3T0 (POTOHHOE M3TYyUYECHHE C AMCKPETHBLIM CHEKTPOM, HCITyCKagMO€ NMpH H3MEHECHHH
JHEPreTHUYECKOTO COCTOAHMSA aToMa. TopMo3HOe HanydeHHe — 3To POTOHHOE H3yueHHe
C HEenpepbIBHbIM CNEKTPOM, HCIYCKAaeMOe NPH M3MEHEHUH KUHETHYECKOH 3HEpruu 3a-
psXeHHbIX 4JacTHil. Honusupyrowas ¢nocobHOCTb PeHTTEHOBCKOTO H3Ny4€HHs MpH-
MEPHO KaK y -u3nyveHus, Ho Gobias NpoHMKaWLLAs CrIoCOOHOCTS.

3aMenneHne PeHTreHOBCKOro M y-H3Nny4yeHUs Haubosiee HHTEHCHBHO NPOUCXOANT Ha
TAXKEIBIX JNIeMeHTaX, HanpuMep, cerHLe (npober 20-25 cMm), Kenese, THKENOM OeToHe
u Jp.
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8.2. B3aumoaeidicTBHe HOHHINPYIOIIHX H3J1yH4eHHH ¢ BeWEeCTBOM

BoszHukatolme B npouecce panvOakTHBHOrO pacrafa M3JydeHMsA, TIpoXonsl uepes
BEIECTBO, B3aUMOAEHCTBYIOT ¢ aTOMaMH ¥ MOSIEKYAaMH Cpefibl, [epenasas UM CBOIO
sneprito [2]. o- ¥ P-u3nydenus, npeacrapnatonine coboff NMOTOK 3apAKEHHbIX YACTHL,
NPOXO/A Yepes BElECTBO, B OCHOBHOM B3aHMOACHCTBYIOT C INMEKTPOHaMU aTOMOB, Iepe-
Japas UM CBOIO JHEPrHiO, KOTOpas pacXxoAyeTcs Ha MOHH3ALMUI0 (OTPHIB 3NEKTPOHOB OT
atoma) 1 Bo30OyX/JeHHe aToMa (MepeBos eKTPOoHa Ha Ooliee yAaleHHYIo OT sjpa 060-
JI0uKy). UMCno HOHM3UPOBAHHBIX ¥ BO30YKJIEHHBIX aTOMOB, 00pa3zyeMbIX a-yacTHLeH Ha
elMHMLIe ATTHHBI MYTH B Cpelle B COTHM pa3 6onblue, 4eM y f-yactuibi. D10 00ycnosne-
HO TeM, 4YTO Macca o-4acTulbl npuMepHo B 7000 pa3 Gosbiie Maccel P-4acTuibl
(a71€KTpOHa), @ CKOPOCTh 3HAYUTENLHO MEHbILE, YeM y B-4acTHUbl PH OAHOMH H TOH Ke
JHEPruY, a 3HAUUT, TeM OoIbie BEPOATHOCT €€ B3aUMOAEHCTBHS C aTOMaMH CPE/bl.

HeiiTpoHsl npH MpoXoxAeHUH yepes BEIECTBO B3aUMOAEHCTBYIOT C fApaMH aTOMOB
cpefibl, nepeaBas UM ¥acTh CBOCH 3HEpTHHU. SlApa, MnonyHnBIIHE OT HEHTPOHA YacTh KU-
HETHYeCKOH HEPTHH, «BBUIETAIOT» U3 3AEKTPOHHOH 0DONOYKH U, OyayYH MONOKHTEb- ‘
HO 3aps>KeHHBIMHM, MPOM3BOAAT MOHI3ALMIO AaTOMOB Cpelibl. JTOT Mpolece Ha3biBaeTcs -
ynpyruM paccesHueM. J{ons 3Hepruu, nepefaHHad HEWTPOHOM B MpoLiecce yupyroro
paccesHust, TeM Oonblile, 4eM MeHbUlE Macca atoMoB cpefpl. [loatomy HauGonee ad-
(beKTHBHBIMHU NOFJIOTHTENSAMH 3HEPTHY HEHTPOHOB ABIAIOTCH BOAOPOL, yriaepoa, 6op.

Hapsay ¢ ynpyrum BO3MOXHO HEYIIpYroe paccesHue HelitpoHoB. B atom ciyvae
HEeHTPOH 3aXBaThIBaeTCA AAPaMH aTOMOB Cpefbl, POUCXOAUT Nepepacnpeie/icHHe 3Hep-
THH MEXAY YacTHLAMH BO BHOBb 00pasyeMOM sJpe, H U3 HEro BBUIETAET HEHTPOH C
MeHbLeil sHeprueil u dotod. CnenosarenbHo, IPU YNPYrOM 1 HEYIIpyroM B3aumoeit-
CTBHSAX HEHTPOHOB C BEILECTBOM 00pasytoTcs MO0 3apskeHHbIE YacTHLIbI, KOTOpbIE
HEMOCPEJICTBEHHO MPOU3BOAAT HOHM3ALHIO aToMOB, OO (POTOHHOE H3TyyYeHHe, HOHH-
3UpyoiNas criocoOHOCTb KOTOPOTo 0OYCNOB/IEHa BTOPHYHBIMH 3NIEKTPOHAMH.

DoTOHB! B3aUMOACIHCTBYIOT C 3NEKTPOHAMH aTOMa M € IEKTPUYECKHUM TONEM A1pa.
[Mpoxoas uepes BewecTBo, HOTOHHOE H3AyHeHHe OCHA0TACTCA O IKCHOHEHUHATBHOMY -
3aKOHy, T.€. HUKOIJIa HE MOTJIOWIAETCH MOJHOCTBIO. B 3TOM ero npuHuMnuanbHoe OTH-
4He OT KOPNYCKYJNAPHOrO H3TyYeHHS.

Ilepenaya 3Heprun GOTOHHOTO HINMYHEHHUS MPOUCXOMT B NpoLiecce GOTOIMEKTPUIE-
CKOT0 FIOTJIOIIEHHUA, B pe3ysbTaTe KOToporo (POTOH HCue3aeT, pacxoays BCIO CBOIO 3Hep-
THIO Ha OTPBIB 3JIEKTPOHA OT aToMa cpelbl (MpeuMyliecTBeHHO ¢ K-000n04kH) U coob-
Was eMy KHHETHYECKYIO JHEPTHIO; PH 3TOM YeM Oosiblie aTOMHBI HOMep arOMoB cpe-
JIbl, TEM Bbillie BEPOATHOCTB poTO3hdpeKTa.

Jpyrvm THIOM B3aMMOJAEHCTBHUS (POTOHA C 3NEKTPOHAMY ABNAETCA KOMITOH-3((eKT,
Koraa HOTOH MEepenaeT INEKTPOHY TONBKO YacTh CBOSH DHEPTUM, B OCHOBHOM 3NEKTPO-
HaMm Bbiciiel o0onoukn. CaMm ke GOTOH MEHAET HanpaBneHUE CBOEro NBIKEHUA, WNU
KaK TOBOPAT, paccedBaercs. YeM Bbiile 3Hepria (POTOHA, TEM MeHbllle BEpPOATHOCTh
KOMITOHOBCKOTO pacceviBaHMs, OJHAKO OHa BO3PacTaeT ¢ YBEJMYEHHEM KOJIMHYecTBa
3JIEKTPOHOB Ha MyTH (POTOHA, T.€. C MOBBILIEHHEM aTOMHOI'O HOMEpa JJieMEHTa M IL10T-
HOCTH BELLECTBA. .
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B pesy/ibTaTe B3AMMOACHCTBHS QOTOHA C SNEKTPHUYECKHM MNOseM Aapa GOTOH ncue-
3aeT u OOpPa3yeTCsd NApa YaCTHIL 3MEKTPOH U MO3UTPOH. ITOT NpoLecc BO3MOKEH, ecliu
3Heprua GoToHa fosbllle CyMMBI 3HEPTHH ITOKOA 2JEKTPOHA H MMO3UTPOHA, T.e. Oonbilie
1,02 Ma3B.

Takum oOpa3oM, HOTOHHOE H3JTyHEHHE HETIOCPEACTBEHHO HOHM3aUMH HE NPON3BO-
AWT, HO B NpoLlecce B3aMMOJEHCTBHA € aTOMaMH CPEMibl NepeiaeT 4acTh CBOeN 3HEPruH
WK NOJTHOCTBIO BCHO YHEPTHIO SNEKTPOHAM, KOTOPbIE 3aTeM TPOU3BOAAT MOHM3ALMKD.

CrnenoeareibHO, U L1 KOPIYCKYJIAPHOTO, H TSt Y-U3TYUSHHS, UCTyCKAEMOro MpH
PaAMOAKTHBHOM pacrajie, KOHEUHbIM dPPHEKTOM B3aUMOEHCTBUS ¢ BEILECTBOM SBJs-
eTcsa HoHuzauna 4 Bo3byxaeHue. [Toatomy pasueie Suonoruueckue 3hdexTl, Habmo-
Jaemble oA BO3AEHCTBYEM O- M $-4acTHL, HEHTPOHOB WA y-U3Tydenus, oOYCAOBAEHbI
He ux duzuvecKoii NpUpoaoi, a 33KOHOMEPHOCTAMH NPOCTPAaHCTBEHHOTO pacrpejere-
H}S UOHW3HUPOBAHHLIX ¥ BO3OYXKIEHHBIX ATOMOB B 00Ny4yaeMoM oObekTe.

8.3. OcHoBHbBIE XapaKTePHCTHKH HOHH3HPYIOUIHX H3JTy4eHHH

BozaeiicTBHe M3nyyeHHA Ha BellecTBO OyxeT TeM Oomblie, yeM Gomelte pacnagos
ANEP TIPOMCXOANT B eANHMLLY BpemenH [3].

1 XapakTepuCTHKH YHCIIA PAacrialoB BBOAUTC NOHATHE AKMUGHOCMU.

Armuenocns A — Mepa paaHOaKTHBHOCTH KaKOro-ueo KORMYECTBa PaiMoHyKIH-
Jia, HaXOALLIErocsa B JaHHOM 3HEPreTHYeCKOM COCTOSHUHU B JaHHBIH MOMEHT BPEMEHH:

@
dr’

rae  dN — 0H1aeMOe YHCIO CIIOHTAHHBIX sAePHBIX MPEBPallieHHH M3 NaHHOTO 3Hep-
FETHYLCKOrO COCTONHMA, NPOUCXONAIINX 33 NMPOMEXKYTOK BpeMeHH df. Enuuunei ak-
THUBHOCTH ABAseTcs Oexkepens (bK).

oA = 8.1

Hcnons3oBaBliadcs paHee BHECHCTEMHAA €IMHULIZ aKTUBHOCTH KiopH (Ku) cocras-
nset 3,7 - 10" Bk (A MepHBIX NpeBpalleHUHd B CEKYHAY).

Jna XapakTepHCTHKY BO3AEHCTBHST HOHHU3UPYIOLUETO U3JYyUeHUs Ha BELECTBO BBe-
JIEHO MOHATHE 00361 UFTYHEHUA.

KonndecTBenHON XapakTepHCTHKON B3aMMOAEHCTBHA HOHHU3HPYIOLIETO M3NyueHHA
U BELUECTBA ABIAETCA NOZTOUEHHAA 003a UITYYEHUA.

Hoznowmennan oo3a J — BennuyiHa >HEPrUM MOHMU3HPYIOLIEro M3iydeHus, repe-
JIaHHas BELIECTBY:

_de
dm’

A (8.2)

rae de — cpelHAs 3Heprud, nepelaHHas HOHHIMPYIOWMM M3NyueHUEM BElECTRY, Ha-

XONsIIeMycs B 3ieMeHTapHoM o0beMe; dm — Macca BellecTBa B 3TOM obneMe.
IornolieHHas no3a —~ OCHOBHas A03UMETpHYEcKas BenuynHa. B cucreme CH B Ka-

YecTBE ¢AMHULB! HOTJIOWEHHOH 10361 OpUHAT epei (I'p). | ['p cooTBeTCTBYET NOrnowe-
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HUIO B cpendeM [ /I sHepriy HOHU3UPYIOILETO M3NYHEHHA B Macce BellecTsa, pas-
noit 1 kr, t.e. 1 I'p = 1 a/kr. Menonb3yemas panee BHecUCTeMHas eMHULA pad paBHA
0,01 I'p.

Jlo HenaBHero BpeMeHW 3a KONUYECTBEHHYIO XAPAKTEPUCTUKY TONBKO PEHTIE€HOB-
CKOTO M Y-H3JIYYEHHs, OCHOBAHHYIO Ha UX WOHHU3UPYIOLIEM JCHCTBUM B CYXOM aTMO-
cepHOM Bo3myXe, NPHHUMANIACH IKCHOZUYUOHHUS 003d.

IKenozunuonnas 003a X —OTHOIIEHME CYMMapHOro 3apaja d() BceX MOHOB OFHOTO
3HaKa, CO3JaHHBIX B BO3JYyXE, KOrJd BCE 3JEKTPOHBl M MO3WUTPOHBI, OCBOOOXKICHHBIE
thoToHamy B 3neMenTapHOoM 0ObeMe BO3dyxa ¢ Maccol dm, NOJHOCTBIO OCTAHOBHIIHCH
B BO3/IyX€, K Macce BO3AyXa B yKazaHHOM oObeme:

X = @ (8.3)
dm

Enunmua sxcnosuumonHoit 103el B CU — kynon va kunozpaviv (Kn/xr).

BHecucremHan equnuua — penmeen (P). 1 P=258 - 107* Ksvkr.

JIns pa3znuuHbBIX BUAOB H3NyueHHd Ouonornveckdii 3ddexT npu oaMHaKoBO# MMo-
TJIOIUEHHOM 103€ OKa3bIBAETCH pa3inyHbIM. Hanpumep, npy 0JIMHAKOBOH NOTJIOUIEHHOH
J03€ a-u3NyyeHue ropazfpo omnacHee S~ uaum (OTOHHOro u3nydenus. [osromy s
OUeHKN Ouosnorudeckoro ddexra Bozaeiicteua noGOro cocraBa ABNAETCH IKEUEI-
AeHMHAA 003a.

Ixeusarenmuan 003a Hyp — NOrnoleHHas 03a B OpraHe MIH TKaHH, YMHOKEHHas
Ha COOTBETCTBYIOILIHIA B3BELIWBAOLLKHA KO3(DHLMEHT 11 TaHHOrO BU/IA U3yueHus, Wy:

Hyp=Wg - Arg, (8.4)

rje /Iy — cpenHas TOINOUIEHHAs 103a B opraHe WM TKaHu T; Wi — B3BeLUUBAIOLINH
ko3bduunenT ans nanydenns R..

Enuvnuueit sxkBusaneHTHod 1036l B CH aBnsercs JDK/KT, HUMEIOLIEH CHELMAIbHOE
Ha3Bauue 3ugepm (3s).

BHecucremnas eqununa — 69p (6uonorudeckuil 3kBUBaIEHT paja).

138=10"63p. 1 63p =107 3s.

Pa3snbie opranbl WM TKaHWM MMEIOT pa3tble YyBCTBUTENBHOCTH K Manyuenuio. Ilo-
3TOMY BBEJIEHO TIOHATHE P hHeKmuUsHol 0o3bl.

Sppexmusnan do3a E — BennynHa, ucrionplyemMas Kak Mepa pHCKa BO3HMKHOBe-
HMSL OTAAIEHHBIX MOCNeACTBUH 0DAyUEHUs BCEro Tella YeNoBeKa M OTAEIbHBIX €ro op-
FaHOB M TKaHeH ¢ yueToM WX paavouyBCTBHTeNbHOCTH. OHa npeacraBiseT codod cyM-
MYy MpOHM3BEJAECHUI 9IKBHBANEHTHOH 03bl B OpraHax W TKaHAX Ha COOTBETCTBYIOLIHE
B3BelMBatonye ko3pduumeHTsr:

E=YW H_, (8.5)
T
rae H; — 3kBUBaneHTHas A03a B oprane unu tkanu T; Wy — B3BewnBatowmuii ko3hpduuu-
CHT AJI% OpraHa Wil TKaHH.
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Eannuvua > dekTuBHOM 103bl- 3ugepm (38). Buecuctemuas eannuua — oap.

3HaueHUs B3peumBalouux kodpduimentos Wiy u Wy npusenennt g «Hopmax pa-
AvauHoHHOM 6e3onacHoctd HPB-99».

CyIuecTByeT ellie OlHa XapaKTepUCTHKA NMOHH3UPYIOLIETO U3NYUYEHHS — MOWHOCb
003bl.

Mownocms 00361 — 1032 32 €QVHULY BPEMEHH (CEKYHLY, MUHYTY, yac).

-
MoOWHOCTE NOTNOWEHHOH 10361 J (MOLWHOCTL 3KCMO3WUHMOHHOM 03Bl X, MOIU-

HOCTb 3KBUBAIEHTHOM N03bl H , MOWHOCT 3(heKTHBHOI 103b1 £ ) — OTHOLIEHHE NPH-
pailleRuA NOTJIOWEeHHON 103kl @], (3KCNO3UIMOHHON A03bl X, IKBUBATIEHTHON 103bI
dH, ydpdexTuBHON 10361 dE) 33 HHTEpPBA BPEMEHH df K ITOMY HHTEPBANY:

* dqfe dx * dH * dE
: -4 L 8.6
A " X=_ H o ET (8.6)

EAnHHLbBI MOIWHOCTH 103 — YACTHbIE OT AENEHHA €OIMHULL MOTJIOLEHHOR 103kl (3KC-
NO3ULHMOHHON [03bl, SKBUBANEHTHOH 103bl, 3(P(HEeKTUBHONH 103bl) WM UX KPaTHbIX MM
JAONbHBIX €IMHHLL HAa COOTBETCTBYIOLLYIO €AWHULLY BPEMEHH.

Hanpumep, ['p/c, MxI'p/u, MxP/u, Mk3B/u.

8.4. Buoslornyeckoe aeficTBHe HOHH3NPYIOUINX H3MYHeHHIH

HoHusupyioliee U3TyyeHHe BbI3LIBAET B OpPraHM3Me YelloBeka Lenoyky obpaTuMbixX
¥ HeoOpaTHMbIX u3MeHeHui [4]. [TyckoBbIM MeXaHM3MOM BO3JEiCTBUA ABIAIOTCA NPO-
HECCH HOHM3ALMM ¥ BO3OY)KACHHUA aTOMOB M MONEKYJ B TKauax. Yem Oonbiue ripoumc-
XOAHUT B BELLECTBE aKTOB MOHH3AUMH M10] BO3IEHCTBUEM H3NyUdeHUs, TeM Sonblue Ouo-
noruyeckuii agdext. Monnszauus x1BOi TKaHW NPHBOIMT K Pa3pblBy MONEKYJSIPHBIX
cBsi3eH M M3MEHEHHIO XMMHUYECKOH CTPYKTYPbI PasinyuHbIX coelquHeHuil. M3meHeHus B
XHMHMYECKOM COCTaBe 3HAYMTEJBHOrO YHCa MOJEKY] NPHBOAAT kK rHGenu kinetok. Cy-
IECTBEHHYIO Ponib B PpopmupoBanuy buonorunyeckux 3¢peKTos HIPaoT PaIHALHOHHO-
XHMHUYECKHE U3MEHEHHA, 00YCNOBNIEHHbIE NPOAYKTAMH PAAHOIU3a BOMBL.

[Mon BaustHUEM H3JIy4YeHHUI! B XKUBOW TKAaHU MPOUCXOAHT pacUIeTiICHHe BOIBI Ha
aTomapHhblii Bogopon H u ruapokcunbhyto rpynny OH, kotopoie, o0nanas BbicOKO#
XHMMYECKONH aKTMBHOCTBIO, BCTYNalOT B XMMMUYECKHE peakUMW ¢ MosieKynamu Oerka,
dhepMeHTOB M APYruX 3INEMEHTOR OUONOTHYECKON TKAHH, UTO NPUBOOUT K HAPYLIEHUIO
OHOXUMUYECKHX MPOLECCOB B Opranu3Me. B pesynbsTarte napywmaroTcs oOMeHHbIE NMpo-
HECChl, 3aMeUIIeTCAd M TMPEeKpallaeTcs poCT TKaHeH, BOSHHUKAIOT HOBbIE XHMMYECKHE
COE/IMHEHHUS, He CBOMCTBEHHbIE OpPraHM3MY. DTO NPUBOJNT K HapYLICHHIO NeATENbHO-
CTH OTACNBHBIX PyHKIMH 1 cHicTeM opranvama [5].

HHayuupoBaHHble cBoboaHbIMu panukanaMu H u OH xuMudeckne peakunu pas-
BHBAIOTCS ¢ OOMBIINM BBIXOJOM, BOB/IEKas B MPOLIECC COTHH M THICAYH MOJIEKYJl, He
3a71eHCTBOBAHHLIX U3Ny4YeHHeM. B 3ToM cocToMT cneunduka AeifCTBUS HMOHU3HPYIO-
LIETO HW3MyYeHHs Ha Ouostornueckne oobekThl. J(PGeKTbl pa3BUBAKOTCA B TEHEHHE pas-
NHUHBIX MPOMEXYTKOB BPEMEHH! OT HECKOJIBKMX CEKYH/ 10 MHOIHX 4acoB, AHEH, JeT.

13 % 187



HoHuzupyloliee M3nydeHHe Npu BO3ASHCTBMH HAa OPraHM3M YenOBeKa MOXET Bbl-
3BaTh [Ba BHja 3(deKTa, KOTOpble KIHHUUECKOH MEIMLHHONH OTHOCATCA K OONe3HAM:
JeTepMUHHpOBaHHEIE NoporoBbie pdexTot (MyueBas Oose3Hb, JyueBoe Oecruioime,
aHOMAJIHH B Pa3BHTHUH MJI0JA W ApP.) U CTOXACTHYECKHE (BEpOATHOCTHbIE) Becrnoporopble
3 dexTsl (3r10KaUSCTBEHHbIE OMYXOJIH, NeiKO3bl, HACIeACTBEHHbIE DONE3HN).

Paznuuator TpM cTeneHd NyueBod Oosie3nu: nepBas (Jerkas), Bropai W TpeTbd
(Tskenas).

CumnTomaMu Jiy4eBoi OONE3HN nepBoil CTeMeHH Cliyxkat c1abocTh, roIOBHLIe O0JIH,
HapyuleHHe CHa M anfleTHTa, YCHANBAIOUIMECS Ha BTOPOH crajnH 3abosneBaHus, HO 31€Ch
OHM JIOMOJTHAIOTCS HapyWeHHAMH B NEITENIBHOCTH  CepIeYHO-COCYAMCTOH CHCTEMBI, H3-
MeHeHHeM OOMeHa BEILleCTB U COCTaBa KPOBH, pacCTPOHCTBOM MUILLEBAPUTENbHbIX Opra-
HOB. Ha Tpetbeit cramnu 6one3HH HabMOAAOTCS KPOBOM3NUAHHUA W BhIMAJeHHE BOJIOC,
HapyLIAeTCA JeATeNbHOCTh LEHTPaabHOW HEPBHOW CHCTEMBI M MOJIOBBIX XKejes. Y Jio-
JeH, MepeHecliux NydeByto Oone3Hb, MOBBILLIACTCA BEPOSTHOCTH PA3BUTHUSA 3JI0KAYECT-
BEHHBIX OITyXoneil U 3a00ieBaHHIl KPOBETBOPHBIX OPraHOB.

Jlyueras GonesHp B 0CTpOii (Txkenoi) hopme pasBUBaeTcsa B pe3ylbTare oOIyueHHs
opraHu3Ma OoJbLIMMH [103aMH HOHM3MPYIOLIMX M3My4EHHH 3a KOPOTKHH MPOMEXYTOK
BpeMeHH. OnHako BO3JACHCTBUE Ha OPTraHM3M uefoBeKa M MajbIX A03 pagvaluMy TaKxKe
OMACHO, MOCKONBKY MOXKET MPUBECTH K HapyIIEHHIO HACIEeACTBEHHOH HH(pOpMaUuH ye-
JIOBEYECKOro OpraHu3Ma, MyTaLHH.

HixHuit ypoBeHb paseutHs Jerkoit hopMel TyHeBoi 00/Ie3HH BO3HUKAET NpH 103e
o0ny4eHus, 3KBUBANICHTHOM mpubnusutensHo 1 3B; Tskenad ¢opMa myueroit 6osesHH,
NpH KOTOpO#i norudaeT nofoBuHa Beex OOJIyYeHHBIX, HAaCTyNaeT Nnpu J103e obiydyeHus,
3KBUBNEHTHOM 4,5 3B. 100%-HbIif cMepTeNbHBIA HCXOA MyueBoil 60s1e3HN COOTBETCTBY-
eT J103e o0JTyyeHns, IKBUBAIEHTHOI 5,5...7,0 3.

B Hacrosiuee Bpems paspaboTaH pAl XMMHUECKHX MpenapatoB (MPOTEKTOPOB), Cy-
LIECTBEHHO CHHXKAIOWINX HeraTHBHBI 3¢ eKT BO3AeHCTBHA HOHU3UPYIOLIETO H3TyYeHHS
Ha OpraH13M YenoBeKa.

CreneHb BO3HEHCTBUA MOHU3MPYIOILETO W3Ny4YEHHA 3aBUCHUT OT TOTO, ABILETCS JIU
o0nyueHHe BHELUHUM WM BHYTPEHHUM. BHyTpeHHee oOnyueHue OcyuiecTBIsieTCs pa-
JMOAKTHBHBIMH BELECTBaMH, NOMABILIHMH BHYTPh OPraHH3Ma Yepes AbIXaTelbHbIe opra-
Hbl, JKeAyIOYHO-KNIICYHBIA TPAKT WJIM Yepe3 KOXKHblE MOKpOBbl. BHyTpeHHee obiyue-
HUe OpraHy3Ma JIMTCA 10 TeX MOp, NoKa paJHOaKTHBHOE BELIECTBO HE pacrlajercs UM
He Oy/eT BbIBEICHO M3 OPraHMu3Ma B pe3ysbTare MpoLeccoB (pU3HOTOrHIecKoro oGMeHa;
OHO OMACHO TEM, YTO BBI3BIBAET AMUTEABHO HE 3aXHBAIOLIHE A3BbI PA3THUHBIX OPraHoB H
3/I0Ka4€CTBEHHBIE OMYXOJIH.

8.5. Hopmupopanue Bo3aeiicTBHSI HOHH3HPYIOLHX H3TyYeHHIH

OCHOBHBIM HOPMATHBHBIM IOKYMEHTOM, PErJIaMEHTHPYIOILMM YPOBHH BO3HEHCTBUA
MOHH3UpYIOWMX H3mydeHuii B Poccuiickoit ®@enepaunn, senswores « HopMbl paauauu-
onHoi 6e3onacHoctu» (HPB-99). JlokyMeHT OTHOCUTCA K KaTeropHH CaHUTAPHEIX Mpa-
Bust (CIT 2.6.1.758-99), yTBepAeH rocyJapcTBeHHbIM CaHUTapHbIM BpauyoM Poccuii-
cxoit Meaepaunu 2 wrons 1999 r.
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HopMbl pacnpocTpaHsioTcs Ha BO3ASHCTBHE HOHU3HPYIOLLErO M3TyYEHHS Ha Yeno-
BEKA OT TEXHOTEHHBIX, IPUPOHBIX HCTOYHUKOB H IPH MENULIMHCKOM 0B/yUEHHH.

Jlns orpaHUYEHHs TeXHOreHHOTro 0OnyuyeHHs B HOPMAJIBLHBIX YCIOBHAX JKCIUTyaTa-
UMW TEXHOTEHHBIX HCTOYHHMKOB H3nyueHus HPB-99 ycranapausaiot cneaytouve Kate-
TOpHUH 00yHaeMbIX JHLL

¢ nepcoHan (rpynnel A u b),

& Bce HacelieHHe, BKITIIOYAs JUL M3 MepcoHana, BHe cdepbl B YCIOBHI HX MPOM3-
BOJCTBEHHOH AeATENbHOCTH.

Hepconaa — nuua, paboTarolye ¢ TEXHOreHHbIMY UCTOYHUKAMK U3NydeHus (Tpyi-
na A) und HaxomsAlMecs Nno yciaoBuam paboTsl B cepe ux BozaelcTsus (rpynna b).

Jna xateropuii o6nydaembIX JIML yCTaHABIHBAKOTCA TPH Kacca HOPMaTUBOB:

1) ocrogenbie npedest o3 (IT/]), npuencHHbie B Tad. 8.1;

2) donycmumpie ypoéHu MOHO(DAKTOPHOrO BO3AEHCTBUA (M1 OZHOrO PanHOHYK-
JMAQ, MYTH TIOCTYIUIEHHS WIIM OJIHOTO BHAA BHELIHEr0 00yYyeHWs), ABNAOLIHECS Npo-
M3BOJHBIMH OT OCHOBHBIX MPENENoB 103: Npeaesl rofosoro nocryrenus (II'M1), no-
NyCTUMBIE CpelHerooBble obbemHble akTuHOCcTH (JJOA), nomycTHMbie cpeaHeroao-
BbI€ YAenbHble aKTHBHOCTH (1Y A) u apyrue;

3) KonmpoabHbie ypoeru (103bl, YPOBHH, aKTHBHOCTH, MUIOTHOCTH MOTOKA U Ap.).

HX 3HauyeHHs DOIDKHBI YUUTBLIBATH JOCTUIHYTBIH B OPraHH3alWKM YPOBEHDb paavalii-
OHHOIi He3omacHoCTH U obecrniedMBaTs YCNOBHA, MPU KOTOPBIX pagHallMOHHOE BO3IeH-
cTBHE OyJeT HIbKe AOMyCTHMOTO.

Tabauua 8.1
OCHOBHBIE HIpeeNbl 103
Hopmupyemeie ITpenenel 103
BeJIMYHUHBI IMepconan (rpynna A) Hacenenue
20 M3B B 1o B CpeiHEM 1 M38 B rox B cpenmem
OddexrurHas 3a moOble mocnenoBaTenbHbe | 3a MOOBIe NOCNeAOBATENbHBIE
033 5 ner, Ho He Oonee 50 M3B 5 neT, Ho He Gonee 5 M3B
B roj B Iofl

OKBHBaJIEHTHAA
J03a 3a rof:
B XpYCTallUKe Ijiasa 150 M3B 15 mM38
B KOXe 500 m3B 50 M38
B KHCTAX M CTOMax 500 m38 50 M38

OCHOBHbIE NpPENENbI 103 OOJTyUEHUA He BKJIKYAlOT B cebs 036l OT MPUPOAHOrO U
MeIMLIMHCKOTO 00NyUeHHs, a TaKkxKe J03bl BCJIENCTBHE pajHaLlHoOHHbIX aBapuid. Ha atu
BHIbI 00YYEHHS YCTAHaBJIMBAIOTCA CIIELHANIbLHBIC OTPAHHYEHHs.

OcHOBHBIE Tpefebl 03, KaK U BCE OCTaJlbHBIE JIOMYCTHMbIE YPOBHH 00nyYeHHs
nepconana rpynms! b, paBHbI Y4 3Ha4eHHH 1N IEPCOHANa rpynmbt A.

189



DddexTHBHAR 1034 ANA NEPCOHANA HE JOMAKHA NPEeBbIIATL 33 NEPHOA TPYAOBOI
nearensHoctd (50 net) — 1000 M3, a ang naceneHus 3a nepuoa xushu (70 ner) -
70 m3B.

Ilpy 0nHOBpEMEHHOM BO3IEMCTBHY HA 4YeNOBEKa MCTOUHHMKOB BHEUIHETO W BHYT-
peHHero oOnyueHHs roxosas 3QQexTHBHAA [03a He AOMKHA NMpeBbILATL [peenoB
2103, YCTAHOBJEHHEIX B Tabs. 8.1.

JIns CTy/IeHTOB W y4Yauuxca ctapile 16 net, npoxoasux mnpodeccuonansHoe 00y-
YEHHE C UCMOJb30BAHUEM UCTOUYHHKOB M3NyUeHHs, FOZOBBIC N03bI HE JOJKHBI ITPEBBI-
1I1aTh 3HAYEHHWH, YCTAHOBJIEHHbIX 1UT TIepcoHana rpynnsi b.

[Tnanupyemoe o0nyueHUe repcoHana rpynnsl A Bbillie YCTAHOBAEHHBIX Npefenos
a03 (cM. Tabun. 8.1) npu IMKBMAAUHY UM NPEIOTBPALIEHUN aBapuud MOXeT ObITh pas-
peleHO TOJBKO B Clydyae HEOOXOAMMOCTH CaceHus Moael W (KMnu) npeaoTBpalleHHUs
nx obnyuenus. [lnaHMpyeMoe MOBEILICHHOE 00MyueHUe MOTMYCKAeTCa I MYXUYHMH
crapuie 30 net AMIUb NPH UX ZOOPOBOIEHOM MUCHMEHHOM COrIaCHHU rocnie UHGOpMHU-
POBaHMA O BO3MOXHBIX J03aX OOIy4eHHs M pUCKe AN 300POBBA.

ITnanupyeMoe nosbllieHHOE 06myveHne B dddekTHrHOI g03e 1o 100 M3B B roa
JOMYyCKaeTcs C paspellieHus TeppUTOpHaIbHbIX opraHoB [occaHamuaHan3opa, a 1o
200 M3B B rox — TobKO C paspelieHus denepansHoro oprana [occananuaHaazopa.

JInua, noaseprimeca obnyuenuto B addexTrBHON mo3e, npesbiwaroeii 100 M3
B TEUeHKe roaa, Npy AanbHenlued paboTe He AOMKHBI IOABEPraThes 00NyUEHHIO B 103€
cebiie 20 M3B B ro.

O6nyyenre addextuBHOH no3oi cBeimie 200 M3B B TeueHHe roda JIOJKHO pac-
CMaTpHUBaTLCA KaK NIOTEHUMANBHO onacHoe. JInua, rnojasepriiecs Takomy o0mydeHuto,
JOTKHBI HEMEUIEHHO BBIBOAMUTBLCA M3 30HBI OOJYUEHHA U HaNpaBiaAThCAd HA MeTULIHH-
cKoe 00cne10BaHHME.

B npou3BoACTBEHHBIX YCNOBUAX (JII0OBIe MpodeccH U NpoM3BOACTBA) 3D PeKTHR-
Has /1032 OONYyUYEHHA NPUPOOHBIMU UCIMOYHUKAMU U3TYUEHNS BCeX PabOTHUKOB, BKITIO-
yas fiepcoHan, He 0/KHA NpeBbiaTh 5 M3B B rof.

[Tpu nposeneHuy NpodHUIAKTHYSCKHX MEIULMHCKUX PEHTTEHOJOTHYECKHX HCChe-
IOBAHMH W Hay4HBIX WCC/IeIOBaHUI MPAKTH4eCKH 3A0POBBIX NHL roaosas 3¢dexTus-
Hast 103a 061yyeHus 3THX JIML HE TO/HKHA NMpeBbiath 1 M3B.

HPB-99 ycTaHaBnuBaiOT Taxke TpeOOBAaHUA MO OrpaHUUYEHHIO 00nydeHus Hacerne-
HMS B YCJTOBHAX PaAHaLMOHHON aBapuH.

8.6. OGecneuenne 6e30NaACHOCTH NPH PadoTe € UCTOUHHUKAMH
HOHH3HPYIOLIHUX H3NY4eHH

Bce paGoTel ¢ MCTOYHMKAMH HOHU3MPYIOLUMX W3My4YEeHMH CaHMTapHble MpaBH/a
AOApa3aenaloT Ha JBa BUAA: HAa paboTy ¢ 3aKpPbITHIMH HCTOUHHKAMH H3AYYEHHH H yCT-
pOHCTBaMM, FeHEPUPYIOLIMMHY MOHU3HPYIOILEE U3TyUeHHe, U paboTy ¢ OTKPBITHIMH HC-
TOYHHKaMH U3NydeHU# (paxuoaKkTHBHLIMH BelllecTBamu) [6].
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3akpeintbiit UCHIOYHUK U3AYHEHUA — UCTOYHUK M3JyYeHHs, YCTPOHCTBO KOTOPOTO
MCKITIOYAET NOCTYTUIEHHE COAEPKALLMXCA B HEM PA/IMOHYKIIHIOB B OKPYKAIOUIYIO Cpe-
RY B VCAGBHAX TTPHMEHEHHS 1 U3HOCA, HA KOTOPbIC OH PACCUUTAH.

OMKpsIMbIG UCMIOYHIUK U3T)YEHUA — UCTOUHHK W3JIy4eHHA, APH HCHOIb30BAHMH
KOTOPOFO BO3MOKHO MOCTYIIEHHE COAEPKALIMXCA B HEM PaIHOHYKIIMAOB B OKPYKato-
HIYIO Cpeny.

[Toatomy orneneHo paspadoTansl TpeGoBanus k De30MacHoOR paboTe ¢ 3aKPLITLIMH
¥ OTKPBITHIMH HCTOYHHKAMH HOHU3HPYIOLUMX M3JyUEHHH Ha POU3BOACTBE.

['naBHO# ONACHOCTBIO 3aKPLITHIX HCTOUHUKOB HOHM3UPYIOLUHX M3JYUeHHI ABMAETCS
GHeutHee ©0O.TyueHue, ONpeneaseMoe BHAOM H3JYYCHHA, AKTHBHOCTBIO HMCTOYHMKA,
MJIOTHOCTBIO MOTOKA H3/yHEHHUS M CO31aBacMOH MM 1030i 00/yuyeHHA W MOTIOUIEHHOM
J0300.

3ammra oT BHeluHero oOnydeHMs mpeaycMaTpuBaeT pa3paboTKy TakWX MeTOH0B,
KOTOpble Obl CHIDKANM 103y BHeWHero obnyuyeHHus 10 NpelerbHO HOMYCTHMBbIX 3Have-
HUH.

OcHoBHble MpUHLMMBI 00ecrieyeHns paaralMoHHOW 0e30MacHOCTH MpH NpUMeHe-
HUH 3aKPBITBIX UCTOYHHMKOB: YMEHBbUIEHHE MOIIHOCTH HMCTOYHHMKA A0 MHHUMAIbHOM
BERHUHHDI (3AUHTE KOTUHUECTBOM); COKpAIIEHHE BPEMEHH PadoThi ¢ UCTOYHUKAMYU (3a-
IIHTA BpeMEHEM); YBEJIM4YCHHE PAacCTOAHMUA OT UCTOYHHMKA N0 paboTalomux (3auuTa
paccTosiHWeM) M IKpaHHPOBaHHE HCTOYHHKOB M3MYYEHHs MaTepualiaMH, MNOriolaro-
LMMH HOHM3UpYIOLLiee H3TyueHHe (3al1Ta IKpaHaMH).

3awuma komecmgom NOAPaZyMeBaeT NpoBeneHNe paboTbl ¢ MUHUMAIbHBIM KO-
JIMYECTBOM  paAMOaKTUBHBIX BEILECTB, T.€. MPOMOPLHOHANBHO COKpPAlNAeT MOLUHOCTD
H3nyveHus. Ha npakTuke NMPHUMEHEHHE 3TOr0 MeToJa 3alUMTBl OrpaHHYEHO, TaK KaK
TpeOOBaHMS TEXHONOIHYECKOTO APOLIECca 4acTo He MO3BOMAIOT COKPATHTE KOTMYECTBO
pPazMoaKTHBHOIO BEILIECTBA B HCTOYHHKE.

3awuma epemeneym OCHOBaHA HAa COKpPALUEHHH BpEMEHH paboThl ¢ HCTOYHMKOM, UTO
M03BONIAET yMEeHbLIATh JO3bl 00JTy4e€HHA MepcoHasia. JTOT MPHHUMN OCOOEHHO yacTo
NpUMEHAETCA NPH HEMOCPEACTBEHHOH paboTe repcoHala ¢ MajibIMi aKTHBBOCTAMH.

3awuma paccmosinuem — 1OCTaTOYHO NPOCTOH M HAAEXKHBIA cnocob 3auThl. 10
CBA32HO CO CMOCOOHOCTBIO H3/IyYEHHA TEPATh CBOIO IHEPrHIO BO B3aUMOIEHCTBHMAX C
BEIIECTBOM: 4YeM Oollbilie paCCTOAHUE OT MCTOYHHKA, TeM OOJblile NPOLECCOB B3aUMO-
JEeHCTBUA € aTOMaMH H MONIEKYAaMH, YTO B KOHEUHOM HTOTE NPUBOAMT K CHUKEHHIO
103bl 00mydeHus. J{ns 3alMThl OT O-H3MY4YEHMS LOCTAaTOYHO 00ecrevdTb PacCTOSHMU
8...10 cm.

3awuma sxparnamu nanbonee 3deKTHBHBIA cr1ocod 3alUMTHI OT M3JydeHHH. B 3a-
BMUCHMOCTH OT BWJAA W3MYyYEHMH ANA M3TOTOBJIEHWA 3KPaHOB NPHUMEHAOT Pa3jIMYHbiC
MarepHalbl, a KX TOJLUMHA ONPEAENAETCS MOIHOCTBIO H3yueHust [5].

ITo cBoeMy Ha3HAYEHHIO 3AIMTHBIE IKPAHbl YCIIOBHO PA3ACIAIOT HA NATh TPYI:

1) 3aWMTHBIE 3KpaHbl — KOHTeHHEPHI, B KOTOpbie MOMELLAIOTCA PaaHOAKTHBHbIE
npenapatbl. OHU UCHOJB3YIOTCA NPH TPAHCIOPTHPOBKE PaJMOAKTHBHBIX BELIECTB U MC-
TOYHHKOB H3JTy4YCHHUH;
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2) 3amUTHLIE 3KpaHbl s 00opynosanus. B 3ToMm ciydae 3KpaHaMM MOJHOCTBIO
OKpYKaloT Bce pabouee 060py10BaHHE NPH [IONOKEHHWH PaJAHOAKTHBHOIO MIpernapara B
paboveM NoAOKEHWH MJIM MPU BKIKOYEHHM BBLICOKOrO HanpsKeHHA Ha UCTOUHHKE HO-
HH3UDYIOIIEro HU3JTYy4eHHs;

3) mepenBHKHBIE 3AIUMTHBIE 3KPaHbL. DTOT THI 3aUIMTHBIX 3KPaHOB NpHUMEHSAETCS
JTA 3alMThl paboyero MECTa Ha PasMuHbIX Y4acTKax padodei 30HbI;

4) 3amMTHBIE IKpaHbl, MOHTUPYEMbIE KaK HacTH CTPOMTENIBHBIX  KOHCTPYKLHH
(cTeHbl, NEPEKPBITHS MOJOB U MOTOJKOB, CrielMaNbHble IBEPH U T.1.);

5) 3KpaHbl MHIMBHAYaNbHBIX CPEACTB 3ALUMTHI ([LUTOK M3 OPrCTEKNa, MPOCBUHLIO-
BblE MEPYATKH U 1p.).

JlyqmuMu  3xpaHaMMl A8 3alUMTl OT PEHTTEHOBCKOTO M Y-M3JIyYEHHs ABIAIOTCSA
MaTepuanbl ¢ 60NbLUIMM aTOMHBIM HOMEPOM, HanpuMep CBUHEU. boiee aeluesble 3kpa-
Hbl IeNAI0TCA M2 TIPOCBHHIIOBAHHATO CTekNa, xKene3a, 6eToHa, OappuTobeTona, xeneso-
6eToHa M BOAbL.

Jns 3auTsl OT B-M3Ny4YeHHA MPUMEHSIOT 3alUMTHEIE KOHCTPYKLMH U3 MIEKCHIa-
ca, alIOMHUHHMA MM CTeKNa TOJLIMHOH, NpeBBIHAIOIIell MaKCHManbHBIR mpober
B-uacTu. _

JIna 3aliMTel OT HEHTPOHHOTO M3yUYeHHA OOBIYHO MCTMONB3YIOT BOMY WIH MOJHITH-
neH. IlepenBxkHBIC 3KpaHbl A4 3aLMThI OT O-H3TydeHHH YCTPAMBAIOTCA M3 OOBIUHOTO
AIY OPraHUUYECKOro CTeKIa TONMHOM HECKONBKO MUIIMMETPOB.

3amuTHBlE CEH(bI MPUMEHAIOTCA 111 XPaHEHHA HCTOYHHUKOB Y-H3nyueHHs. OHH 13-
rOTOBJISIOTCA M3 CBUHLA M CTaJH.

3alMTa OT OTKPLITHIX MCTOYHHKOB MOHH3HMPYIOIIMX HM3yYEHUH MpelycMaTpHBaeT
KaK 3alUMTY OT BHELIHEro 00ny4YeHHs, TaK M 3allMTy MepCOHANa OT BHYTPEHHEro o0my-
YEHHSA, CBA3aHHOTO0 C BO3MOXHBIM NPOHMKHOBEHHEM PajlHOAKTHBHBIX BELIECTB B Opra-
HHM3M 4epe3 OpraHbl AbIXaHHA, MHLICBAPEHHA MK Yepe3 KOxKy. Bee Bumbl pabot ¢ oT1-
KpPbITBIMH HCTOYHHKAMH W3Ny4eHUH paszenens! Ha 3 kiacca. Knacc pabor ycranaenu-
BAETCA B 3aBHCHMOCTH OT PYIIIbl PaIHALMOHHONW OMacHOCTH PAJHOHYKIHAA U €ro aK-
THBHOCTH Ha pabodem Mmecte. CnocoObl 3alMThl NepcoHata NpH paboTe ¢ OTKPBITHIMH
MCTOYHMKAMH ClieTyFOLLHE!

1) ncnonp3oBaHue NPHHLMIOB 3aLUMThL, [IPUMEHAEMbIX NPH paboTe ¢ 3aKpBITHIMH
MCTOUYHHKaMH.

2) repMmeTH3aLMi MPOU3BOACTBEHHOro 00OPYAOBaHHUS C LENBIO M30MALMH Npolec-
COB, KOTOPbi€ MOTYT SIBMTbLCA MCTOYHHKAMH NOCTYIJEHHMS PaJHOAKTHBHBIX BELLECTB BO
BHELIHIO Cpexy.

K Meponpuatusm, obecrieyHBaroumuM 6e30MacHOCTh MEPCOHANA, OTHOCATCA Clle-
Ayrouive.

¢ MeponpuaTus NIAaHHPOBOYHOrO Xapakrepa. [InaHMpOBKAa MOMELIEHHH Mpenro-
JaraeT MakCHMAalbHYK H30JALHMIO padoT C pajHOaKTUBHBIMHM BEIUECTBAMH OT APYIrUX
NOMEIIEeHHH M y4acTKOB, UMEIOLIHX HHOoe (pyHKUMOHAnbHOE HasHauyeHue. [lomelnenus
ana pabot I knacca 10/MKHBI pa3MeILiaTbeA B OTAETbHBIX 31aHUAX WIIH H30JHPOBAHHON
4acTH 31aHHH, UMetolLeit oTaenbHbli BXoa. [loMemenus ana pabot II knacca J0mKHBI
pasMellaThcs H30JMPOBAHHO OT APYrux mnoMeileHuit; pabotel III kmacca Moryt
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NPOBOANTLCA B OTAENbHBIX MOMELIEHHUAX, COOTBETCTBYIOLUIMX TPeOOBaHUAM, NpedbsB-
NEMBIM K XHMHUYECKHM NabopaTopHsam.

¢ [lpumeHeHHe CaHMTAPHO-TUIHEHHYECKUX YCTPOHCTB M 00OPYIOBaHMS, WCMONb-
30BaHHE CMEUNANLHBIX 3ALIHTHBIX MEPOTIPHATHIA.

e Hcrnosib3oBaHue CpencTB HHAMBHAYAIBHON 3aLMTHI MepPCOHaa.

e [lpu paborax I x;acca u ornensHbix padorax Il knacca paboTHukH obecnequ-
BAIOTCA KOMOWHE30HaMH WM KOCTIOMaMH, TaroukaMH, crieudenbeM, HOCKaMHu, JErkoit
00yBBIO WK OOTHHKAMH, MepyaTkamH, OYMaKHbIMM MOJOTEHLAMH M HOCOBBIMM MJIaT-
KaMH Pa30BOro MOJIb30BAHHA, a TAKOKE CPEACTBAMH 3aLLUThl OPraHOB AbIXaHUS; MIPH pa-
Gotax Il v 111 knacca paboTHHKM cHabKalOTCA XajlaTaMH, TArOYKaMH, ferkoi obyBblo 1
npY HEOOXOAHMOCTH CPENCTBAMU 3alIMUThl OPraHOB jbIXaHHi (QUALTPYIOLHUMH HIH
W30/IUPYIOLUMME pecriupaTtopamu).

e BrinonHexue npaBuil AMYHON MMIUeHbl. JTH NpaBuia NPeLyCMaTpHBAOT JIM4HO-
cTHbie TpeOoBaHMs K paboTalOUM C UCTOYHHMKAMH HMOHM3UPYIOILMX H3Ny4eHWH: 3a-
npellleHHe KypeHust B pabouyeil 30He, TINATENbHAs OYMCTKA (A€3aKTHBALMA) KOXKHBIX
HMOKPOBOB MOCJIE OKOHYaHHsA padoThl, MPOBEJEHHE NO3UMETPHUUYECKOro KOHTpOns 3a-
rpA3HEHHOH creLoaekasl, crietoOyBH 1 KOXKHBIX N0OKpoBOB. Bece 3TH Mepsl npeanona-
raloT HMCKIIOYEHHE BO3MOXKHOCTH TIPOHMKHOBEHHS PagMOAKTHBHBIX BEIIECTB BHYTpPb
opraHu3Ma.

8.7. PaanauMoHHbIi KOHTpOJIb

besonacHocTh paboThl ¢ UCTOYHHKAMKM MOHM3MPYIOIIMX M3TyYeHHH Ha Npeanpu-
ATHAX KOHTPOJIMPYIOT CITyX0bl paualioHHON Oe30NacHOCTH.

OcHoBHbI€ 3a/1a4¥ N0 KOHTPOMIO PaJIMallHOHHONW 0OCTaHOBKH B 3aBUCHMOCTH OT Xa-
paKTepa NpoBOMMBIX paboT clielytouue:

¢ KOHTpOJIb MOILHOCTH A03Bl PEHTTCHOBCKOrO, raMMa- U HEHTPOHHOTO H3JTyUYeHHUH,
TUIOTHOCTH MOTOKA YaCTHL, HOHU3UPYIOLIETO U3JIyueHHs Ha pabodux MecTax, B CMeXk-
HBIX MOMEIICHHAX, Ha TEPPUTOPUM OPraHM3alUMH, B CAHMTAPHO-3aILUTHOH 30He H 30HE
Habsmoaenus;

e KOHTPOJIb YPOBHEI 3arpA3HeH s paJMOaKTHBHBIMH BElECTBaMH pabouHx MmoBepx-
HoCTe#l, 000pyIOBaHHs, TPAHCIOPTHBIX CPEACTB, CPEACTB WHIMBHIYaJBHOH 3aLLMTHI,
KO>HBIX TTOKPOBOB H OAEX bl EPCOHANA,

¢ KOHTpOJIb O0BEMHOI aKTHBHOCTH ra30B H a3po30iieli B BO3yxe pabounx nmoMewLieHui;

® KOHTPOJIb UM OLIEHKA aKTHBHOCTH BBIOPOCOB H COPOCOB paJHOAKTHUBHBIX BELLECTE;

¢ KOHTPOJIb YPOBHEH PafitOakTHBHOrO 3arps3HeHds oOBEeKTOB OKpYsKalollleH cpelbl
B CAaHUTAPHO-32IIUTHON 30HE U 30HE HabNIoIeHUA.

CaHuTapHo-3allMTHas 30HA — TEPPUTOPHS BOKPYr MCTOYHMKA HOHM3MUPYIOIIEro H3-
Jy4eHHs, Ha KOTOpOH YPOBEeHb 0OJTyueHus Jitoaed B yCiOBHIX HOPMaAIbHON JKCMmyaTa-
LUMH JIaHHOTO UCTOYHHMKA MOKET MPEBBICHTh YCTAHOBJIEHHBIH Npenes A03bl 0bnyueHHs
HacelleHH .

3oHa HabsoneHHs — TEpPUTOPHA 3a MPeAeTaMH CaHUTapHO-3allMTHON 30HBI, HA KO-
TOPOi NPOBOANUTCA paJHaLMOHHBIH KOHTPOIIb.
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AﬂMHHMCTpaul/lﬂ Cule 10 MONYYEHNA UCTOYHUKOB HOHU3HPYIOLLUX u3nyqeﬂn17| on-
peaACNACT NECPEHEHDb UL, KOTOPLIC 6y11yT pa601‘aTb ¢ 3TUMH UCTOYHHKAMH, a TAKXKE HH-
CTPYKTHPYET H 06y‘laeT WX W Ha3dHavaeT pa6OTHMKOB, OTBETCTBEHHBIX 3a paaHallOH-
Hbi# KOHTPOJIb, YUET U XPAHEHUHEC UCTOYHHUKOB.

KoHTponbHble Bonpock! k raaee 8

t. OxapakTtepu3yiiTe BUIbl HOHU3UPYIOILMX M3TYUYEHHH.
2. HazoBuTe TUMBI B3aHMOAEHCTBUA (JOTOHOR C BEUIECTBOM.
3. Uro ABnseTcst KOHeuUHbIM 3((eKTOM B3aMMOAEHCTBHA C BELLECTBOM PasIHIHBIX
BHJI0B HOHH3UPYIOILETO H3y4eHHA?
4. Yto xapakTepusyeT akTHBHOCTb paHoRykanaa?
5. HazoBHTe en1rMHULIbI U3MEPEHUs MOTJIOLEHHOH, IKCMO3ULHOHHOMN, 3KBHBaTEHTHOMH
1103 U3NyyeHus?
6. Uro Takoe 3pdexTHBHas no3a?
7. Kaxue 3¢hekTsl MOTYT BbI3BATh B OPraHU3Me YesioBeKa HOHU3UPYIOLIUE H3TyYeHHA?
8. Kakue racchl HOPMATHBOB YCTAHOB/IEHBI /N1 OMPaHMYEHHO-TEXHONEHHOTO O0Iyde-
Hua?
9. B uem pazHKla MeX/Y 3aKPBITBIM H OTKPBITBIM UCTOYHUKAMHU U3NTyUeHNA?
10. HazoBute cnocoObt 3aiUThi YEN0BEKa OT MOHUIUPYIOUIUK U3TYUYCHHUI.
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