DHIeNnbCCKUM TEXHOIOTHUECKUN MHCTUTYT ((punan) ¢peaepaabHOro rocy1apcTBEHHOTO OI0IKETHOTO
00pa30BaTENbHOrO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«CapaToBCKHUl TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET UMeHH [ arapuna 10.A.»

Kadenpa «Texnonorust u o0opyoBaHue XUMHUECKUX, HE(PTETa30BbIX
Y MHUILEBBIX MPOU3BOJICTBY

BE3OITACHOCTD ’KU3HEJAEATEJIBHOCTH
MeTtoauueckue yka3aHus K JaOOpaTOpHBIM 3aHATUSAM
JUIsl CTYIEHTOB HaIlpaBJICHUN

09.03.01 «MudbopmaTuka 1 BEIYUCTUTEIbHAS TEXHUKA»
09.03.04 «IIporpammHast HHXCHEPHSI

15.03.02 «TexHonoruueckrue MaluHbl 1 000PYA0BAHUE)

15.03.05 «KoHCTPYyKTOPCKO-TEXHOJIOTUYECKOE00ECTICUCHUE MAIITHHOCTPOUTEIHHBIX
IPOU3BOJICTBY

18.03.01 «XuMuueckast TEXHOJIOTHS
21.03.01 «Hedrerazopoe emo»

29.03.05 «KoHcTpyrpoBaHue U3ICIUN JIETKON MTPOMBIIIIIECHHOCTH

O4HOU PopMBbI 00yUCHHUS
3a04HOM (POpMBI 00yUeHUs
OYHO-3204HON (HOpPMBI 00yUEHUS

ureqanc 2026
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[MPOMBIIIJIEHHA A BEHTUWJIALA
Lenvy pabomwl: N3y4UTh METOJ ONPEEIIEHUs KOJUYECTBAa BPEAHBIX BEILECTB, BHIIEISIIONIMXCA B BO3IYX
UCIIApEHHEM C OTKPBITHIX MOBEPXHOCTEH, MPOU3BECTH pacyeT BO3AyXOO0OMEHa, HEOOXOIUMOI0 st
pas0aBiieHust BpenHbix Bemects 1o T1JIK.
OCHOBHBGIE ITOHATUA

[ToBbIIeHHAs 3aITBUICHHOCTD U 3ara30BaHHOCTb, MOBBIILICHHAS WM TIOHMKEHHAS! BIIQYKHOCTD, TIOBBIIIICHHAS
W TIOHMDKEHHAs TEMIIEpaTypa BO3/IyXa paboyueil 30HbI OKa3bIBACT BPEAHOE BO3NCHCTBIE HAa OPraHM3M YeJIOBEKa,
BBI3BIBACT CHIDKEHHE €ro pabOTOCHOCOOHOCTH, YBEIMYEHHE TpaBMaTu3Ma U MPO(ecCHOHATBHBIX 3a00JIeBaHMIM.
OCHOBHBIMU MCTOUHMKAMHM TEIUIOTHI, BJIATY U PA3IMYHBIX BELLECTB, YXY/ILIAIOIINX COCTOSIHUE BO3IYILHOW CpEpl,
SIBIISIFOTCSL Pa3HOOOpa3HbIe TEXHOIOIMYECKHE IPOLIECChI.

B psne npousBoACTB MOT'YT BBIAEIATHCS: MAPBl, Fa3bl U a3PO30JIH, KOTOPHIE II0 CBOEMY AEHCTBUIO
OKa3bIBAIOT HAa OpPraHU3M YeJIOBeKa yayliarouiee (OKUCh Yriiepoja, CHHUIbHAs KUCIIO0Ta), pa3apaxkaromiee
(pTOpHUCTBIIi BOIOPOA, CEPHUCTHIM Tra3, CEPOBOJOPOMA), HApKOTHYEecKoe (OEH307, Ccepoyriepon),
oTpasisoIiee (pTyThb, hochop) u 1p. KelcTBUS.

[ToaTomMy co3aHMe BEHTWJISILMU Ha JItoOOOM MPOM3BOJACTBE - SIBISETCS TJIaBHOW 3ajayeil s
CO3/1aHUA OJIArONPUSTHBIX YCIOBUU TPYyAA.

HopmatuBHbIe 3Ha4eHHUs TapaMeTPOB MUKPOKJIMMaTa U TpeOOBAaHUS K COCTaBy BO31yxa paboueit
30HBI TOMemieHui npousBoacTB ompeaeneHsl 'OCT 12.1.005-88 «Bo3myx paboueit 30HBI. OOrIue
CaHWTAapHO - TuUrHeHumdeckue TtpedoBanus», CanlluH 1.2.3685-21 «'mruenndeckne HOPMATHUBHI M
TpeOoBaHUsI K OOECICUCHHIO 0€301acHOCTH U (WMiu) OE3BPETHOCTH IS 4ejoBeKa (aKTOPOB Cpeibl
obutanus» u CII 60.13330.2016 «OromieHne, BEHTHISAMSA ¥ KOHIUIHOHUpOoBaHue Bo3ayxa» ['OCT P
59972-2021 «CucteMbl BEHTWISIIMM W KOHIWIMOHMPOBAHHUS BO3AyXa OOIIECTBEHHBIX 3JaHUIL.
Texauueckue TpeOOBaHUSY.

BenTumsmueil Ha3bIBaeTCsl KOMIUIEKC B3aUMOCBSI3aHHBIX YCTPOMNCTB M MPOLECCOB I CO3AaHUS
TpeOyeMoro BO3yXx000MeHa B IPOM3BOICTBEHHBIX TOMEIICHHUSX.

HazHauyeHue BEeHTUIISIIUY — yAaJeHUE U3 padoueil 30HbI 3arpsi3HEHHOTO WU TIEPErpeToro Bo3ayxa
U TOJJepKaHWE XHMUYECKOro COCTaBa M (PU3MYECKOIO COCTOSIHMSI BO31yXa, YJOBJIETBOPSIOLINE
TUTUEHUYECKUM TpeOOBaHUSAM, T €. OOECHeuuTh OMNpeAeN€HHbIE METEOPOJOTUYECKHE IapaMeTphl
BO3JYIIHOM Cpe/bl U YUCTOTY BO3/yXa.

BeHTusIMoHHas CUCTEMa — COBOKYMHOCTh YCTPOWCTB JUIsl OOpaOOTKH, TPAaHCHOPTHPOBAHUS,
M0JIa4YM U y/laJeHHs BO3/ayXa.

CucreMbl BEHTUIISIUH KITACCU(DUIIUPYIOTCA IO CIAEAYIOLUM MPU3HAKAM:

1) [To cocoOy co3manust naBJIeHUs U IEPEMEIIIEHUS BO3/IyXa:

— €CTECTBEHHAs

— UCKYCCTBEHHas (MeXaHUYecKas)

— CMEIIaHHYIO.

2) [To nHazHaveHuIO:

— IPUTOYHBIE

— BBITSDKHBIC

- IPUTOYHO-BBITSKHEIE.

3) [To ciocoOy opranu3zanuu BO3yX000MeHa:

— obmeoOMeHHas

— MECTHasl

— aBapuitHas

— TIPOTHBOILIMHAS.

4) [To KOHCTPYKTUBHOMY HUCIIOJIHEHUIO:

5) — KaHaJIbHas

6) — OeckaHabHasl.

B ocHOBe ecTecTBEHHOW BEHTWISALMU JEKUT BO3AyXOOOMEH, OCHOBAHHBIH Ha pPa3HOCTU
Temneparyp. JlaHHBIA TOKa3aTelb CKa3bIBaeTCs, MPEXKIE BCEro, Ha pa3HOM YAEILHOM Bece BO3AyXa,
BHYTPU MPOM3BOACTBEHHOIO IeXa M CHapyXu. D(PPeKkTUBHOCTH pabOThl TaKOH CHCTEMBbI 3aBHCHUT OT
Pa3HUIIBI 3TUX MapamMeTpoB. To ecTh yeM OoJbIlle pa3HUIa B YASITHPHOM BECe U TEMIEpaType, TeM OoJIbIie



3¢ (eKTHBHOCT, palbOTHI NaHHOW cucTeMbl. JlaHHas cuUCTeMa MPOBETPUBAHUS MOXKET OBIThH
OpraHW30BaHHOW M HEOPTaHW30BaHHOW. B mepBOM BapuaHTE TMOCTYIUICHHE BO3IYIIHBIX OO0BEMOB
OCYIIIECTBIISIETCS Yepe3 He TUIOTHOCTH MEX]Ty OKHAMHU WJIH JIBEPSIMH, a TAK)KE MPU OTKPBIBAHUU (OPTOUEK
win nBepeil. Opranu3oBaHHas, WIM PErylupyeMas, OCYIIECTBISIETCS a’panueii (uepe3 OTKphIBAIOIIHecs
bpamMyra OKOH W a’3palMoHHBIX (oHapel) win AedIIeKTOphl (CIEIHANbHBIC HACAAKH HAa BBITSHKHBIX
TpyOax), a ylajeHue 3arpsa3HEHHOr0 BO3yXa MPOUCXOIUT Yepe3 MPoeMbl B cTeHaX (OeckaHaiabHas) WK
M0 CIEHHAIbHBIM BO3yX0BOAaM (KaHayibHas). EcTecTBeHHAss BEHTWUJISLMS NMPUMEHUMA, TaM, T/I€ HET
0OJBIIMX BBIJCNICHUN BpEOHBIX BEIIECTB B BO3AyX paboueil 30Hbl. OHa [emeBa U ImpocTa B
skcruTyatanui. OCHOBHOM HEJOCTATOK — yIAISIEeMbId BO3IyX HE OUHIIACTCS U 3arps3HseT atMochepy.

B ornuune oT ecTecTBEHHOM MpU MEXaHUYECKOW BEHTWIALIMY BO3yX MPEABAPUTEIIBHO MOKET
OBITh OYMIICH M JOBEJCH 10 TpeOyeMoil TeMmepaTypbl W BIaKHOCTH. Bo3myxooOMeH MexaHHMYecKOu
BEHTWJIALIMM IMPOUCXOJUT 3a CYET PAa3HOCTH JABJIEHHUSA, CO3/1aBaeMoi BeHTWIsIToOpoM. Hemocratkom
MEXaHWYECKON BEHTUJISILIUU ABJISIETCS] BBICOKAsi CTOMMOCTD U MOBBIIICHHBIA YPOBEHD IIyMa.

OOmeoOMeHHass BEHTUJISIUS TPUMEHSAETCSs B TeX CclydasiX, KOrJa BpeIHbIE BEIIECTBA,
M30BITOYHOE TETUIO M BJIara BBIICISIOTCS PAacCpPEOTOYCHO IO BCeMy pabouemMy MOMEIIECHUIO U yIaIUTh
HX C IOMOULIBIO MECTHBIX OTCOCOB TEXHUYECKH HE MPEACTABISETCS BO3MOXKHBIM, a TAK)KE B TE€X CIydasX,
Korja HeoOxommmo pa3daButh g0 I[IJIK ocratku Bo3myxa, HE yIaIsieMOrO0 MECTHBIMH OTCOCAMH.
[TpunHnmn nercTBus 001Ie0OMEHHOM BEHTHIIALMU OCHOBAH Ha pa30aBiIeHHUH 3arpsS3HEHHOTO, IIEPErpeToro
WU TIEPEYBJIAKHEHHOTO BO3/yXa N0 YPOBHEW, COOTBETCTBYIOUIMX THTMEHHMYECKUM TPEOOBAHUSM, YTO
sBiigeTcs MeHee 3P PEeKTUBHBIM U MEHEE SKOHOMUYHBIM.

[Tputounass oOmeoOMeHHas CcHCTeMa BEHTWIALWW TPOM3BOAMT 3a00p BO3AyXa H3BHE
BEHTUJISITOPOM MIIM KEKTOPOM 4epe3 Kalopudep, IZie BO3IyX HarpeBaeTcs M YBIAXKHSIETCSA, a 3aTeM
I0JAETCs B IOMELLECHHUE.

BoITskHasg cucreMa BEHTWIALMM YAANSAET 3arpsA3HEHHBIA M TEperpeThlid BO3AYX uepe3 CeTh
BO3/1yXOBOJIOB IIPH MIOMOIIH BEHTUJISITOPA.

[IpuTOUYHO - BBITSXKHASA CUCTEMA BEHTUJISILUUA COCTOUT U3 JIBYX OT/AEJbHBIX CUCTEM - IPUTOUYHOHU U
BBITSDKHOM, KOTOpBIE OJIHOBPEMEHHO TMOJAIOT B IOMEIIEHHWE YHUCTHIM BO3AYyX M YHAISIOT W3 HETo
3arpsI3HEHHBIN.

MecTHass BEHTWISAIUSA - BEHTWIALMSA, TPU KOTOPOH BO3yX MOJIAIOT HA ONPEEIEHHbIC MECTA U
3arpsi3HEHHBIA  BO3AYX VYAANSIOT TOJBKO OT MeCT OO0pa3oBaHMs BpEAHBIX BblAeNneHUil. MecTHas
MIPUTOYHAST BEHTHJISIIUS MOXKET OOeCledrBaTh MPUTOK YHMCTOTO BO3AyXa K ompenenéHHbIM mectam. U
Ha00OpOT, MECTHasl BBITSKHAS BEHTUJISIUS YAAlseT BO3AYX OT OMPEACNEHHBIX MECT C HauOOIbIIeH
KOHIIGHTpallUeH BpEIHBIX MpuMece B Bo3ayxe (puc.l).

Pucynoxk 1 — Cucrema npOMBIIIIEHHON BEHTUISALUU
HaunbGonee pacmpoctpanéHHBIM W 3()PEKTUBHBIM CIIOCOOOM YIIaBIMBAHUS BPEIHBIX BEIIECTB
HEMOCPEACTBEHHO Yy MECT HX 00pa3oBaHUs SBISETCS MPUMEHEHUE ACIUPALMOHHBIX YCTPOWCTB, B
YAaCTHOCTH MECTHBIX OTCOCOB, PACUET U MPOCKTUPOBAHUE KOTOPBIX paccMarpuBaetcs B aurepatype [1-5].
KOHCprK]_II/II/I MCCTHBIX OTCOCOB MOTYT 6BITB MOJIHOCTBIO 3aKPBITBIMU, NOJYOTKPBITBIMU HIIN
oTKpbIThIMU. Hanbonee »ddekTuBHbBl 3aKpbIThie OTCOCHl. K HUM OTHOCSTCS KOXYXH, KaMephl,
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TepMETUYHO WIM IUIOTHO YKPBIBAIOIIME TEXHOJIOTHYECKoe oOopynoBaHue. Eciam Takue yKpBITHS
YCTPOUTH HEBO3MOKHO, TO NMPUMEHSIOT OTCOCHI C YAaCTUYHBIM YKPBITHEM WM OTKPBITHIE: BBITSDKHBIC
30HTHI, OTCACBHIBAIOIIME MMAaHENH, BHITSHKHBIE MIKa(bl, 00pPTOBBIE OTCOCH (MOAMU(UKALUS OJHOOOPTHBIE U
IBYOOpPTHBIE IPUMEHSIEMbI B TaJIbBAHUYECKUX [TPOU3BOJICTBAX ).

[lpy TPOEKTUPOBAHMM BEHTWISLIMOHHOM CHCTEMBl OCHOBHBIM TpeOOBaHHMEM  SBISETCS
olpezieNiecHue BO3yX0O0OMEHa, T.. KOJIMYecTBa BO3/yXa, HEOOXOIUMOro Juisi oOecriedeHus TpeOyeMbIX
napaMeTpoB BO3YIIHOM cpelibl B paboyeil 30He.

TpebyeMblii BO3yx000MeH Ipu 00ECIEUEHUH YUCTOTHI BO3AYyXa OINpPEAEseTCs M0 KOJIMYECTBY
BBIICTISIIOIUXCS BpEAHOCTEH 10 (hopMmyIe:

V - G -1000
C e —Co (1)
rae V - TpebyeMslii BO3MyX000MeH, M/4;
G - macca BpeJHOCTE, BBIACISAIOUINXCS B pabouee MOMEIIEHHE B €AUHUILY
BpEMEHH, T/,
Crjak - mpeaensHO JOIMYCTUMAas KOHIICHTPAIIHSI; MI/M ;
Co - KOHIIEHTpalUs BPEAHOCTEH B IPUTOYHOM BO3IYyXE, MI/M
(cormacHo CanlluH 1.2.3685-21 «l'urueHnyeckue HOPMATUBBI U TpeOOBaHUA K OOECIEUEHUIO
Oe3omacHocTy U (WiaM) OE3BPENHOCTH s 4denoBeka (akTopoB cpenbl obutanus» C, He IOHKHA
npesbimath 30% I[11K).
[Tpu mogaye OYMIIEHHOTO BO3AYyXa BO3yX000MeH yMeHbInaercs Ha 40%.
[Tpy HaMTMYKUK MECTHBIX OTCOCOB BO3AYXOOOMEH OMPEACISICTCS U3 CIEAYIONIEeH 3aBUCUMOCTH

V=S8 L.,

Crm —Co (2)

rae GM.O. - KOJIMYeCTBO BPEIHOCTEH YHOCUMBIX MECTHBIMH OTCOCAMHU, MI/M ;
LM.0. - KOJTM4ECTBO BO3/AyXa, yIaIsieMOr0 MECTHBIMHU OTCOCAMH, M /4.

OnpeneneHne KOJINYECTB BBIIEISIFOIIMXCS BPEJHOCTEN MPENCTABIISAET ONPEACIEHHYIO CI0XKHOCTD.
Jiga sTol 1enu pa3paboTaHbl SMIUpPHUYECKHE (POPMYIIbI, ONPEEIECHbl CPEAHHME Y/EIbHbIE BEIMUMHBI
BBIJICJIEHUS] BpelHOCTE U3 000pynoBaHMs pasziauyHoro tumna. Ilpu oOHapyKeHHHM yTEUKH Ba)KHO 3HATb
Kakue Tras3bl JIerde MM TsDKelee BO3/yXa, KOTOpas OIpeAessieTcs] CPaBHEHMEM MOJISIPHOM Macchl
HCCIIEyEMOTI0 ra3a ¢ MOJISIPHOM Maccoi Bo3yxa. CUMTAETCsl €CIIM BELIECTBO C MOJISIPHOM Maccoil MeHee
28,836 r/M0J1b, TO OHO JIETYE BO3/TyXa.

Pacyer xonmmdecTBa BpeJHOCTEHN, UCHAPSAIOIIUXCS C OTKPBITBIX ITOBEPXHOCTEM, MPOU3BOAUTCA 10
dbopmynam:

a) mapbl BELIECTBA JIerye Bo3ayXa:

1/4

G=0184- F-I_M . D1/2(Pn . Mn)5/4 ) ﬁ—l
V2 (3a)
a) HapI)I BCIIICCTBA TSXKEIICC BOSJIyva
1/4
G=0184-F.17Y4.pv2.[1- 11
V2 (36)

riae F - momanp ucrapeHus, paBHas S KIOBETHI, M

| - onmpenenstomuii pa3mep KIOBETHI C HCCIIETYEMbIM BEIIECTBOM, M;

D - koapdurment nuddysuu, m /c;

Pn- naBieHue mapoB HaJl )KUIKOCTBIO, OIIpEIeNIIeTCs 10 TabuuIe 2 npuiioxeHue 1;
M- MOJIEKyJISIpHAsI Macca TTapoB BBIIEISFOIIETOCS BEIECTBA;

V1 — 00beM HccIeyeMoro BeiecTBa Mocie UCTIBITAHUS;

V2 - 00BEM UCCIIeyEMOTO BEIIECTBA IO UCTIBITAHMUS.

Koadduunent nuddy3un ans 1aHHBIX YCIOBUN OIpenensercs no Gpopmyie:
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5-D [Lj (P
° 273 P, (4)

rie Do - xoddpdunment muddy3uu s HOPMaJIbHBIX YCIOBUH, ompeaenseMblii mo Tabmuie 1
[Tpunoxenue 1;

T - remneparypa B nomemienuu, K;

P - 6apomerpuueckoe naBineHue (cM. 6apoMeTp), MM pT. CT.

Po - 6apomeTpuueckoe naBnenue npu H.y. remneparype 20 °C, - 755 Mm pT. CT.

Pacuér konmuecTBa BpeOHBIX BEIIECTB, MOCTYIAIONIMX B MOMEIICHWE Yepe3 HEIUIOTHOCTH B arrapare,
MIPOU3BOIUTCS TIO (hopMyIie:
G=m-p-V
(5)
rae M - KO3 UIUEHT HETEPMETUIHOCTH, U
P - IIOTHOCTH ra3a B 000PY0BAHMM NPH pabodeM JaBIEHHN U TEMIEpaType, KI/M-,
V - 00beM 000py10BaHuUs, 3aHIMAEMOTO Ta30B0Oi (pa3oit, M .
KoadduimeHT HerepMeTHaHOCTH ONPEIEIISICTCS U3 BRIPAKCHUS:
TJIe T BpeMsl HCIIBITaHus, U;

B {5
m=|=— N [—
T P, (6)
Pu - pabouee naBnenue rasa, I[la,
AP - majieHue naBiieHUs 3a BpeMs ucnbiTaHui, [1a

[Tpu pacueTe MECTHOH BBITSDKHOW BEHTUJISIIMN 00BbEM yIaIsIeMOT0 BO3/TyXa OMPEACIISETCS 110
bopmye:

L=F-v-3600

rjae L - tpeGyembrii BO31yxo00MeH, M/
F - nmiomaae OTKPBITOTO CEUEHHsI BHITSDKHOTO YCTPOMCTBA, M
V - CKOPOCTh JIBI)KEHHUS BO3/yXa B IPOEME BBITSKHOTO ycTpoiicTBa (konebaercs ot 0,5 no 1,7 m/c B
3aBHCUMOCTH OT XapakTepa BPEIHBIX BbIICICHUN).

B Tex cimydasix, Koraa KOJHYECTBO BPEIHBIX BEIIECTB BEIUKO I TPYJHO OMPEACITHMO, PacuéT
BO3yX000MEHa MOXHO IPOU3BOIUTH IO €r0 KPAaTHOCTH:

rne K - kpaTHOCTh BO3yX000MeHa, U;
V - TpeGyeMElii BO3IyX000MeH, M>/4;
Viom - 006EM noMerieHus (00beM onbITHON Kamepsl JabopaTopHoro crenaa «IIpombinuieHHas
BEHTHJIALHSA), M.

MuHMMaNbHBI  pacxol HApy)XKHOTO BO3AyXa Ha OJHOro paboTalolEero M KpaTHOCTb
Bo3ayxooOomeHa ykazansl B CII 2.2.1.1312-03 «['urnenndeckue TpeOOBaHUSA K MPOEKTUPOBAHHIO BHOBb
CTPOSIINXCS M PEKOHCTPYUPYEMBIX MPOMBIIUIEHHBIX NPEANPHUITUN» U PaBHBL:

Pacxon Bo3oyxa ‘
C €CTECTBEHHBIM
HpOBETpHBAHHEM 0€3 ecTeCTBEHHOTO MPOBETPUBAHUS
P [IpuTouHBIE CUCTEMBI
% oo1mero
Ha | yen., M>/a Ha 1 yen., M¥/4 | obmen/u BO3JIyX000MeHa, HE
Oonee
30* 60 1 0€e3 peLUPKYISAIUN UITH
20%* C PeUMPKYJISAIUCH TPU
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KpaTHOCTH
BO3ayX000MeHa 10
o0MeHOB 1 Oojiee B 1 9

60 20 C PELHPKYIISIUEH TpH
90 15 KpaTHOCTH
120 10 BO3JIyX000OMEHA MEHEee

10 oOMeHOB B 1 4

*[Ipu o6beMe momenieHus (ydacTka, 30Hb1) Ha 1 uen. menee 20 m3.
** [Ipu oObeme momMereHus (ydacTka, 30Hb1) Ha 1 gen. 20 m3 u Gouee.

[Ipu ycTpolicTBE MECTHOW BBITSDKHOW BEHTHISIUM HEOOXOJMMO HMMETh MpPEJCTaBICHHUE O
3aKOHOMEPHOCTSIX JABMKEHMsI BO3JlyXa IPU BCAaChIBAaHUM yepe3 oTBepcTHE. BOIN3H BBITSDKHBIX OTBEPCTUI
3aKOHOMEPHOCTH TEYEHUS 3aBUCSIT OT (OPMBI OTBEPCTHSI M COOTHOUICHHUS €ro pa3MepoB. st pemenus
IPAKTUYECKUX 3aJau IOJb3YIOTCA CIEKTPOM CKOpocTed BcachbiBaHMs. CHeKTp BcachlBaHUS (puc. 2)
MPEJCTABISET COOOM PsIl KPUBBIX JTMHUN PaBHBIX CKOPOCTEH.

Pucynok 2 — CtpykTypa BcachlBaromero (axena.
JIBukeHue Bo3/yXa MPOUCXOIUT IO JIMHUAM, MEPHEHAUKYISIPHBIM JIMHUSAM PAaBHBIX CKOPOCTEH.
CriexTpbl BcachlBaHUS /17151 TEOMETPUYECKH MOJOOHBIX BO3JyXOIPUEMHHKOB OJIMHAKOBBHI.
Nmeercs cnexyromas 3aBUCUMOCTb U3MEHEHHS OCEBBIX CKOPOCTEH BCACHIBAIOMINX (DAaKeIoB:

Uy Uy 1

1/4
Yo kL )
F

Uy

e V - 0ceBasi CKOPOCThb BCAChIBAIOIIEro (akesa Ha pacCcTosHIM | OT BcachIBaromero narpyoka, m/c;
Vo - 0ceBasi CKOPOCTh BO BCACBIBAIOIIEM TAaTpyOKe, M/C;

Vep- CPEIHSISI CKOPOCTh B CEUEHUH BCACBIBAIOIIIETO MaTpyOKa, M/c;

F - miomaas monepevyHoro ce4eHus BCachIBAIOINIETO MaTpyoKa, M2

K - onbITHBIN K03 (DUITMEHT (JUIs KpYTJIOro U KBajpaTHoro ceuenust K= 7,7).

ABapuifHass cHCTeMa BEHTWJISIIMM YCTAHABIMBACTCS B TOMENIEHUAX, TJ€ BO3MOXEH
HEOKHUJAHHBIA BBIOPOC YPE3BBIYAMHO OMACHBIX BPEAHBIX BEIIECTB B KOJUYECTBAX, 3HAYUTEIHHO
npesbimmaronux [IJIK, ¢ mensio ux ObicTporo ymaneHus. ABapuiiHas BEHTHIJIAIHS HE0OXoauMma it
yaaneHus Ta3a B MOMEHICHUSX C Ta30BBIM TMOXApOTYIIEHHEM, ISl yAaleHus Tra3a mocie paboThl
CHCTEMBI.

[IpoTuBOABIMHAS BEHTHIISALMS  YCTAaHABIMBACTCS B  TMPOM3BOACTBEHHBIX 3[aHUSX, TIE
MPUMEHSIOTCSI TIPOU3BOJICTBEHHBIC TPOIECCHl C TOBBIMICHHOW T0KapOOMACHOCTBIO, W CIY)KHUT IS



obecrnieueHus sBakyanuu Jrofei. C MOMOINBIO ATOW CHCTEMBI MOAAETCS HEOOXOAMMOE KOIUYECTBO
BO3/1yXa, MPEMIATCTBYIOIIETO PACIPOCTPAHCHHUIO JbIMA B TOMEIICHHH.

I[JISI CO3aaHus ONTHUMAJIBHBIX METCOPOJIOTHYCCKUX YCJIOBI/Iﬁ B MPOU3BOJACTBCHHBIX IMOMCHICHUAX
MPUMEHSIOT Han0oJIee COBEPIICHHBIN BH/] IPOMBIIIICHHON BEHTH/ISIIIUH - KOHIMIIMOHUPOBAHHE BO3IyXa.

KoHauumoHupoBaHUeM BO3/yXa Ha3bIBae€TCS €ro aBTOMAaTU4eckas o0paboTka ¢  IEIbo
MOJIICPXKAHUST B MPOM3BOJACTBCHHBIX TMOMEHICHUSIX 3apaHee 3aJaHHBIX METECOPOJIOTHYECKUX YCIOBHUIA
HE3aBUCHUMO OT W3MCHEHHUS HApYKHBIX YCIOBUM M PEKHMOB BHYTpU INOMelleHusd. B pspe ciydaes
MIOMUMO OO0ECIICUCHHsT CAHUTAPHBIX HOPM MHKPOKJIMMATa BO3JyXa B KOHIUIIMOHEPAX MPOU3BOJIST
CIIeIMaIbHYI0 00pa0OTKY: MOHHM3AIIUIO, 1€30/I0PAIHI0, 030HUPOBAHHE H T.II.

KoHaumuoHep - 3TO BEHTHISAIMOHHAS YCTAHOBKA, KOTOpas C MOMOIIbIO aBTOMATHYECKOIO
peryjinpoBaHusa NOAACPKUBACT B NIOMCIICHNU 3aIaHHBIC ITapaMCTPhbL BO3I[YI_HHOI71 CpCabl. KOH[[I/IL[I/IOHepBI
KJIaCCU(PHUIUPYIOTCS HO HECKOJIBKUM TPU3HAKAM:

1) [To BuIy: YCTaHOBKHM TIOJIHOTO KOHJUIIMOHUPOBAHHS BO3[yXa, OOECIICYMBAIOIIIEC
MOCTOSTHCTBO TEMIIEPATyphl, OTHOCHTEIBHOW BIAXKHOCTH, CKOPOCTH IBIIKCHHS W YHCTOTHI BO3/YyXa,
YCTAaHOBKM HCIIOJIHOI'0O KOHAWIHWOHUPOBAHWA, O6eCHe‘II/IBaIOHII/Ie IIOCTOSAHCTBO TOJBKO 4YaCTU JTHUX
apameTpoB WJIA OJJHOTO MapamMeTpa, Yalie BCEro TeMIEpaTyphl.

2) B 3aBucuMocTH OT croco0a XOJI0J0CHAOXKCHUS: TOAPA3/CIAIOTCS HA: aBTOHOMHBIC U
HEaBTOHOMHbBIC. B aBTOHOMHBIX KOHIHIIMOHEPAX XOJIOJ BHIPAOATHIBACTCS COOCTBCHHBIMU BCTPOCHHBIMH
XOJIOAMIBHBIME arperaramu. HeaBTomaTnueckue cHaOXarOTCS XJIa0HOCUTEIISIMH [IEHTPATH30BaHO.

3) [To crocoOy HPUTOTOBJICHHS W Pa3ladyd BO3MyXa: MOAPA3ICISIOTCS Ha IIEHTpPajbHbIC U
MCCTHBIC.

TexHOJIOTHYECKOe  KOHIMIIMOHUPOBAHHUE B  MPOMBIINUICHHOCTH  YCTPAaWBAeTCSl C b0
o0ecreyeHnsT MOCTOSIHCTBA BJIATOCOJCPYKAHUS MaTEPHAIOB, CKOPOCTH MPOTEKAHHS XHMUYECKHX |
OMOXMMHUYECKUX DPEaKIMid, MPOIECCOB KPHUCTAJUIM3AIMY, MOMACPKAHUS HEU3MEHHBIX TEMIIEPATyphl H
BJIaAXXHOCTH, H€O6XOI[I/IMI)IX IJId UCHIBITaAHWA MaTCPHUAJIOB B CTAHAAPTHLIX YCIIOBUAX, U JP.

Onucanue yCTAaHOBKH
JIaGopaTopHbIe pabOThI BBIOIHAIOTCSA HA YCTAHOBKE, CXEMa KOTOPOM MPeCTaBlIeHa Ha puc. 3.

- //|1 //

Pucynox 3 — Cxema cTeH/ia 1)1l BBIITOJTHCHIS PAa0OThI: | - BCACHIBAFOIINANA BO3AYXOBO/I; 2 - BBITSDKHON

mkad; 3 - aHeMoMeTp; 4 - KIoBeTa

MHOPAAOK BBIITIOJIHEHUSA PABOTbI

1. O3HAaKOMUTBCS C YCTPOHCTBOM BEHTUJISIIUOHHON YCTAaHOBKH M TEOPETUYECKOM YacThO pabOTHI.

2. B3aTb 3agaHHOE BelecTBO y MpenojaBareis U ONpeNeNuTh Mo KakuM (GopMmyliaM MpOU3BOAUTH
pacueT KOJIMYECTBa BPEJHOCTEH, MCMApSIOUIMXCA C OTKPBITHIX IOBEPXHOCTEH (Jerde WM TsDKesee
BO3/1yXa).

3. Paccunrtarh KOJIMUYECTBO BPEJHOTO BELIECTBA, BHIJAEISIEMOI0 B IPOCTPAHCTBO BHITSKHOTO IIKada ¢
OTKPBITON IOBEPXHOCTHU KIOBETHI.

4. Paccunrath TpeOyeMbIii peKUM BO3AyX000MEHa.



5. CpaBHMTH pacyeTHBIH BO3AYXOOOMEH C HOpPMaMH,
XUMHUYECKUX IIPOU3BOACTB.

NpeabsBIsieMble K BO3AYXOOOMEHY

MeToanka BbINOJHEHUS Pa00ThI

1. OnpeaenuTs IOMIAL S U ONpeaeIIstonui pasmep | (qruaMeTp) KIOBETHI.

2. N3 tabn. 1,2 (cM. npunokeHue) onpeneiauts kodhduiment auddy3un U AaBICHUS TapoOB HaJ
KHUJIKOCTBIO.

3. N3meputh 6apomeTpuueckoe aaBiaeHue P.

4. Paccunrare koapdunuent mudpdysuu D no ¢opmyne 4 u xomudectBo G BpeAHOTO BELIECTBA,
BBIJICTISIFOLIETOCS C OTKPBITOM MOBEPXHOCTH 10 (popmyIie 3.

5. Omnpenenuts Kitacc onacHoctu Beniecta u ero [1JIK o tabnure 3 [punoxenus 1.

6. JlanHbIe BHECTH B TaOI. 1.

7. N3MepuTh CKOPOCTh MOTOKA BO3/1yXa B OTKPBHITOM CEUYECHHH BEHTHIIALIMOHHOTO Kada. Vi3zmepenue
MIPOU3BECTH C MOMOIIBI0 aHEMOMETPa MO0 METOAUKE, PUBEAEHHON HIbKe cTp. 10.

8. PaccunTare HE0OXonMMOE KOJMYECTBO IMOjAaBaeMoro Bozayxa V mo ¢opmyne 1 V u KpaTHOCTh

Bo3ayxoooMmeHna K mo ¢opmyse 8. Pacuer MecTHOI BBITSHKHON BEHTHIISIIMH 00BEM YAAISEMOTO BO3yXa
ompexensercs mo Gopmyne 7. CpaBHUTH MOTYYCHHBIE PE3YJIbTAThl ¢ HOPMATUBHBIMU 3HadeHussMu CIIT
2.2.1.1312-03. JlanHble BHECTH B TaOII. 2.

Tabnuna 1 — Pe3ynbrarsl HcnbITaHus

Bpen | S, m? I,m P, mm. Do Do Gr/a | Kmace | IIJK, V, v,
B-BO pT.CT. npu npu omac- | mr/m® | M¥u | m/c
0°C t°C HOCTH
1 2 3 4 5 6 7 8 9 10 11
Tabnuia 2— Pe3ynbpTaThl HCHIBITAHUS
HanmenoBanue Touka CkopocTb [Tnomane Pacxon Kparnocts
npubdopa 3amepa NIIBHOKEHHE ceueHnus F, | Bosmyxa, | Bo3ayxoobmena K,
BO31yXa M2 L mr/m3 g
v, v,
nen/c Mm/c
1 2 3 4 5 6 7

HN3mepenue ckopocTH IBH:KEHUS] BO3AyXa

B yameunom anemomMeTrpe MPUEMHON YAaCThIO CIY)KUT KPECTOBUMHA C YETBHIPbMs IOJIYILIAPUSMH,
YKpeIUI€HHasl Ha BEPTUKAJILHOM OCH.

[Tpu 3amepax OCh YalIEYHOTO AaHEMOMETpa JOJKHA OBITh MEPNEHIUKYISPHON K HalpaBJIEHUIO
JBUKEHMSI BO3IYIIHOro moTtoka. [lox nelicTBHeM BO3AYyIIHOTO IMOTOKA TMOJYIIApUS BPAILLAIOTCS, YTO
¢bukcupyercss CUETHBIM MEXaHM3MOM CO IIKaloi. BkiroueHume MexaHM3Ma HPOM3BOIUTCS appeTHPOM.
[penenst m3amepenus ot 1 1o 20 M/c, mopor uyBcTBUTENbHOCTH 0,8 M/C.

Metonuka U3MEpPEHHsI COCTOMT B CIEAYIOLIEM: aHEMOMETP IIOMENIAIOT B BO3AYIIHBINA MOTOK U
cnyctss 10-15¢ BKiIOYArOT CUETHBIH MEXaHHU3M M OJHOBPEMEHHO CEKYHJIOMEp, (UKCHUPYIOUIUN Bpems
uzmepenus (t).

Jlns mostyueHust cpeaHen ckopocTu (Vep) MOTOKA aHEMOMETP Me/JICHHO MEPEMEIIAloT 10 MIOMIAIN
CeueHHs, B KOTOpoM mpousBoautcs usmepenue. Yepes 30-60 cexyH, HEe BBIHMMAs aHEMOMETpa U3
MOTOKA, BBIKJIIOUNUTH CUYETHBIM MeXaHU3M M cekyHaoMmep. Ilepen u3mepeHneM 3amuchiBaeTCsl HadallbHOE
MIOKa3aHUEe aHeMOMeTpa N1, MOCJIEe U3MEPEHHs - KOHEYHOe Nz. Pa3HOCTH MOKa3aHWi, OTHECEHHAs KO
BPEMEHHU U3MEPEHUS, Ta€T TaK Ha3bIBAEMYIO CKOPOCTh aHeMoMmeTpa, (Van), nen/c:

— (nZ_nl)
" t
CpeaHI00 CKOpOCTh BO3AYHIHOTO TMOTOKa (Vep) HAXOMAT C TOMOIIBIO rpaduKa, MPEACTABICHHBIN Ha
pHUCYHKeE 3.
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Pucynok 4 — I'paduk nepeBojia 3Ha4eHHU CKOPOCTHU ABMXKEHUS BO3yXa U3 JI€J./C B M/C JUISI YAIIEYHOTO
aHeMoMeTpa
O0padoTka JaHHBIX H 0(pOpMIICHHE OTYETA
1. Paccuurtats G no ¢opmyre 3.
2. ITo ¢popmyne 1 paccunTath HEOOXOAUMOE KOJIMYECTBO MIOJaBAEMOT'0 BO3/IyXa.
3. HaliTu ckopocTh BcachIlBa€MOI'0O BO3IyXa B IPOEME BEHTHIIILIMOHHOTO MIKada.
4. ITo ¢popmyne 8 onpeaenuTb KPaTHOCTb BO3yX000OMEHA.
5. CpaBHUTH pacu€THbIE U HOPMUPYEMBbIE 3HAUEHUS U ClIeTaTh BHIBO/IBI.
Od¢opmiienue oTyera
OTuer HOKEH CONEPIKaTh;
-3a/1aHHE;
-CXEMY YCTaHOBKH;
-OCHOBHBIE OTIPE/IECTICHUS U TIOHSATHS;
-pacuéTHble POPMYIIBI U PE3YNIbTAThl BEIYMCICHUH;
-oT4eTHBIC TaOI. 1,2;
-BBIBO/IB.
TexHuka 0e30macHOCTH
1. CtBOpKH 1IKagha TOKHBI ObITh OTKPHITHI HE OoJtee; ueM Ha 1/3 poema.
2. PaGoThI ¢ BpeTHBIMH BEIIECTBAMH OCYIIECTBIIATH C HCTIONB30BAHUEM CPEICTB HHIMBHTYATbHOM 3aIIUTHL
3. Ilocrnie mpoBenieHust pabOTHI KIOBETHI 3aKPBIT,
4. BriroueHue 1 BBIKITFOUEHHE YCTAaHOBKH ITPOU3BOIUTCS TOJBKO JTAOOPAHTOM HJIM MPETIO/IaBaTesieM.

Bomnpocsl 111 caMmonpoBepKHU
1. Kakuie mpon3BOICTBEHHBIE MPOLIECCHI XapaKTEPU3YIOTCS MOBBIIEHHBIMU TEIUIO- U Ta30- BBIACICHUSMU?
2. KakoBo Ha3HAYE€HWE BEHTWIISIIN?
3. B uéM CyIHOCTb €CTECTBEHHON U UCKYCCTBEHHOM BEHTHIISLIM?
4. KakuMu OCHOBHBIMH TTAPAMETPAMH XapAKTEPU3YETCA MEXAHNUECKAs BEHTIIALIVS?
5. Kak paccuntsiBaercst TpeOyeMblii BO3yXOOOMEH U €T KPaTHOCTh?
6. HazoBuTe METOIBI, TO3BOJISIOIIME OMPEACTUTD KOJTMYECTBO BHIICIISIFOLIMXCS BPETHOCTEH?



7. OT d4ero 3aBHUCIT 3aKOHOMEPHOCTHM TEUEHMs BO3/yXa IpU BcachlBaHMM €ro uepe3 oreepcrus? Kax

OCYILIECTBIISIETCSI IBH)KEHHE BO3/TyXa BOJIM3H BCACHIBAOILIETO OTBEPCTHSA?

8. HazoBure Hanbos1ee 4acTo NPUMEHsIEMBbIE THIIBI MECTHBIX OTCOCOB, JAHTE X CPABHUTEIIBHYIO XapaKTEPUCTUKY.

9. Uto TaKoe KOHUIMOHUPOBAHHE M KAKOE OHO MMEET 3HAUEHHI JUTs TPOM3BOICTB XMMUYECKOH TEXHOJIOIUH.
[Tpunoxxenue 1

Tabmauma 1
Kosddurmentsr nuddysuu Do (B M?/c)
BemtecTBo B Bo3ayxe npu 0°C, B Boge npu 0°C,
Do -10* Do -10°
1 2 3
AMMuak 0,198 0,00183
Benson 0,077 -
BonsHoit nap 0,22 -
JIByOKHCH yriepoaa 0,136 0,00178
[TponusoBsIil ciupt 0,102 0,00103
Cepoyraepon 0,088 -
YKcycHast KHCIIOTa - 0,00095
OTUJIOBBIN CIUPT 0,102 0,00103
Tabnuua 2

JlaBnenue napoB HaJl KUJIKOCTBIO, Pn, B MM.pT.CT.

BemectBo JlaBnenue napa npu temmeparype, °C
0 10 | 20 | 30 | 40 | 50 60 70 80 90 | 100 | 110 | 120
A1leToH 66,8 | 116 | 185 | 283 | 422 | 613 | 861 | 1190 | 1611 | 2142 | 2797 | 3594 | 4547
benszon 26,5454 | 74,7 | 118 | 181 | 269 | 389 | 547 | 754 | 1016 | 1344 | 1748
Bona 46 | 9,2 | 175|318 553|925 | 149 | 234 | 355 | 526 | 760 | 1075 | 1489
[Tponunoseiit | 12,2 | 23,6 | 43,9 | 78,8 | 135 | 222 | 353 | 543 | 813 | 1187 | 1692 | 2360 | 3223
CIIUPT
Cepoyrnepon | 128 | 198 | 298 | 435 | 618 | 857 | 1165 | 1552 | 2033 | 2619 | 3385 | 4220 | 5220
Orunosert | 12,2 | 23,6 | 43,9 | 78,8 | 135 | 222 | 353 | 543 | 813 | 1187 | 1692 | 2360 | 3223
CIIUPT

Tab6mumna 3
[IpenensHO AOMyCTUMBIE KOHIIEHTPAIIMHA BPEIHBIX BEIIECTB
B Bo3yxe, Mr/ M° (TOCT 12.1.005.88 CCBT. «O6uiue caHuTapHO-THTHEHUYECKHE TPEOOBAHHS K
BO3JIyXYy pabodeil 30HbI».)

B Bo3ayXxe HaceJleHHBIX

B Bormyxve Hyriron Kmace Oco0enHocTH

BemectBo paGoueii | MakcuMaJabLHas CpenHecyTouHas; .
Y OMaCHOCTH BO3AeiiCTBUA

30HBI pa3oBasi BO3/elicTBHE
<30 muH >30 Mmun

1 2 3 4 5 6

A30THas KUCIIOTa 2 0,4 0,15 2 -

AMMuak 20 0,2 0,04 4 -

Aueron 20 0,2 0,04 4 -

Bbenzon 5 15 0,1 2 K
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I'excan 300 60 - 4
1 2 3 4
Juxnopatan 10 3 1 2
Kpemrns 1 0,15 0,06 3
JIMOKCHUL
Kennon 50 0,2 0,2 3
Meranoin 5 1 0,5 3
[omunponunen 10 3 3 3
[TpornusoBslid 10 0.3 0,25 3
CITHPT
CepoBoaopon 10 0,008 0,008 2
Toxyor 50 0,6 0,6 3
Yriepona okcu 20 5 3 4
LlemenTHas TBLTL 6 - - 4
DTHIeHIUaMIH 2 0,001 0,001 3
OTtaHon 1000 5 5 4
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UCCJIEJOBAHUE BO3JIYXA PABOYEN 30HEI

Lenv pabomui: N3yunTh METOJBl OLEHKU 3albUIEHHOCTH W 3ara3oBaHHOCTH paOoueil 30HBI
MIPOU3BO/ICTBEHHBIX MOMEIICHUH, OCBOUTH NMPUHIMII PaOOTHI MPUOOPOB W MPOBECTU CPABHUTEIHHBIN
aHAJIM3 C JOITYCTUMBIMHU 3HAUCHUSIMH.

OCHOBHBIE ITIOHATHUSA U ONTPEIEJIEHUSA

MHorue TEeXHOIOTMYeCKHE IMPOLECChl B INPOMBIIUIEHHOCTH, CTPOMUTENIBCTBE COMPOBOMKIAIOTCS
BBIJIEJICHUEM BPEHBIX BEILIECTB, OTPULATEIBLHO BO3/ICHCTBYIOIIMX HA OPTaHU3M YEJIOBEKA.

[Ton BpenHBIM BELIECTBOM IOHMMAETCA BELIECTBO, KOTOPOE IPHU KOHTAKTE€ C OpPraHU3MOM
YeJoBeKa B Clyyae HapylIeHUsT TpeOOBaHWM O€30ImacHOCTH, MOXKET BBI3BIBATH IMPOU3BOJCTBEHHBIC
TpaBMbl, podeccruoHabHble 3a00JIeBaHMs WM OTKJIOHEHHUS B COCTOSIHUHU 3[10POBbs, OOHapyKUBacMble
COBPEMEHHBIMHM METOJAMM KakK B Ipoliecce paboThl, TaK U B OTAAJIEHHBIE CPOKH KU3HU HACTOALLETO U
MOCTEYIOIUX TOKOJIEHUH.

Bpennsle BemiecTBa. IIpOHMKass B OpPraHM3M 4YEJIOBEKA, BO3JACHCTBYIOT Ha €ro TKaHU U
OMOJIOTHYECKUE CHCTEMBl, BBI3bIBAs HAPYLIEHHWE MPOLIECCOB HOPMAIBHOM KHU3HEAEATENIbHOCTU. OTO
BO3/JICHCTBUE MPOSIBIISIETCS B BUJIE OCTPHIX MJIM XPOHUYECKUX OTPABIICHUI.

Octpble OTpaBIIEHUS YaCTO MMPOUCXOJAT B pe3ysbTaTe aBapuil, OJIOMOK 000PYAOBaHHs U IPyObIX
HapyLIeHUH TEXHUKU O€30MaCHOCTH, XapaKTEPU3YIOTCS KPATKOBPEMEHHOCThIO JAEMCTBUSI OTHOCUTEIBHO
OOJIBIIMX KOJMYECTB BPEAHBIX BEILECTB U SIPKUM TUIIWYHBIM MPOSBICHUEM HENOCPEICTBEHHO B MOMEHT
BO3JICUCTBUS WM Y€pPE3 CPABHUTEIHHO HEOOIBIION (0OBIYHO HECKOJIBKO YACOB) CKPBITHIN TIEPHO/I.

XpOHUYECKUE OTPaBJIEHUS BO3ZHUKAIOT IOCTENEHHO IPH AJUTEIHOM BO3JEHCTBUU BpPEAHBIX
BEIIECTB, MPOHUKAIOMIMX B OPraHW3M B OTHOCHTEIBHO HEOONBIINX KoimudecTBax. OHU pa3BHUBAIOTCS
BCJIEJICTBME HAKOIUICHHMs] BPEAHOIO BEIECTBA B OpPraHM3ME WM BbI3bIBAEMbIX UM H3MeHeHuH. [lpu
mo00it  (opMme OTpaBlCHHS XapaKTep JACHCTBHS BpPEOHBIX BEUIECTB ONPEACHSETCS CTENeHBIO HX
(U3M0I0TNYECKOM aKTUBHOCTH — TOKCUYHOCTHIO.

HaubGonpimee mnpaktuyeckoe 3Hau€HUE Ui XapaKTEPUCTUKU  TOKCHYHOCTH  BELLIECTB
npencrasisioT ux [1JIK (npenenbHO-10MycTHMbIE KOHIEHTpAMK) B BO3AyXe pabouell 30HbI, 3HAUEHUs
KOTOpBIX TpencraBieHbl B mpwioxkennn u  CanlluH 1.2.3685-21 "l'urmenmdeckue HOPMATHBBI U
TpeOoBaHUsl K obOecneueHUt0 0e30macHOCTH M (Wim) Oe3BpelHOCTH Ui YesloBeka (akTOpPOB Cpe.bl
obutanus". IlpenenbHO-I0MYCTUMBIMH SBIISIOTCS TaKM€ KOHUEHTPALMU, KOTOpbIE MPH €XKETHEBHOU
(kpoMme BBIXOAHBIX JIHEH) paboTe B TeyeHHe § 4acoB WU MPH JPYTroil MpoI0IKUTEIBHOCTH, HO HE OoJiee
41 yaca B HeJIeINI0, B TEUEHHE BCErO paboyero craxka He MOT'YT BbI3BaTh 3a00JI€BaHUI WM OTKJIOHEHUH B
COCTOSIHUM 37I0POBbsl, OOHApYKUBAEMbIX COBPEMEHHBIMH METOJIaMH HCCIEeI0OBaHHI B mpolecce paboTbl
WM B OTAAJIEHHBIE CPOKU KU3HU HACTOSIIETO U MOCIEAYIOIUX TOKOJIECHUH.

Cy1ecTBYIOT pa3IMyHble €AMHUIBI BEIPRXKEHUS! KOHLIEHTPALMH: MacCOBbIE, 0OBEMHBIE, B JIOJISIX, B
npoueHtax u Ap. llpu caHuTapHO oOIeHKE KadecTBa BO3JyXa MPUHATO BBIPAXATh COJEpIKAHUE
3arpA3HSIONMX BEIecTB (KOHIEHTPAIMIO) B MHJTMTpaMMaX Ha KyOudeckuil MeTp Bosayxa (mr/m®). D10
yI00HO T€M, YTO MPUMEHHUMO JIJIsl JIIOOOT0 arperaTHoOro COCTOSIHUS MpUMeceil: ra3oB, apoB, a3po30JieH,
TBep/IbIX BemiecTB. [Ipu onieHke kauecTBa BOJBI — B MI/JI, TIOUBBI — MIV/KT.

Ha npennpusarusx Bo3ayx palOoudell 30HBI MOXKET 3arpsi3HATHCS BPEIHBIMU BeIECTBaMH,
BBIICIISIOLUMUCS IIPU IPOU3BOACTBEHHBIX IPOIECCAX, @ TAKKE COJEPIKALIUMUCS B ChIPbE, NMPOIYKTaX,
MOJIYTIPOAYKTaX M OTXOJaX MPOM3BOJACTBA. JTU BEIECTBA MOCTYIMAIOT B BO3AYyX B Pa3HOM arperaTHOM
COCTOSIHUU (I1apbl, ra3sl, MbUIb). VX BO3/elicTBUE HA YeI0BEKa 3aBUCUT OT TOKCUYHOCTH, KOHIICHTPALIUH B
BO3/IyX€ U MPOSIBISIETCS B BUJIE OCTPBIX U XPOHUYECKUX OTPaBICHUM U MpodhecCHOHANbHBIX 3a00J1€BaHUM.
Ilo ToxcnueckoMy AEUCTBUIO BPEHBIE BELIECTBA MTOAPA3AEIAIOTCS Ha!

- KPOBSIHBIE $1/1bI, KOTOpbIE 00Jiee aKTUBHO COEAUHSIIOTCS C TEMOTJIOOMHOM KPOBH UM BBITECHSIOT U3
HEro KUCIopo[ (OKCHUJI yriiepoaa, OeH30I1, COeAMHEHHUS] apOMaTHYECKOTO psijia U JIp.);

- HEpBHBIEC S/bl, BBI3BIBAIOIINE BO30YIMMOCTb, HCTOILIEHHE HEPBHON CHUCTEMBI, pa3pyllIeHUE
HEPBHOM TKaHU (HApKOTHKH, CIIUPTHI, CEPOBOAOPOA, KOPEHH U T.11.);

- pa3apakarouye siibl, MOpaXkarollie BEpXHUX JbIXaTeNbHbIE YT U JIETKHE (AaMMHaK, CepHUCTBIN
ras, mapbl KMCJIOT, OKUCIIBI a30Ta, apOMaTHUECKHE YIIIEBOJIOPOABI U JIp.);

- MNPWKUTAIOUIME U pa3Ipa)karolue KOXY U CIU3UCTbIE 000IO0YKH (CepHas, COJIsiHAas KUCIOTBHI,
€KUN HATp, KAIUM U T.I1.);
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- TEUEHOYHBIE fAJIbI, IEUCTBUE KOTOPBIX COMPOBOXKIAETCS M3MEHEHHUEM U BOCIHAJIEHWEM TKaHel
TeYeHu (CIUPTHI, AUXIIOPITaH, 4-X XJIOPUCTHIN yIIAEPON);

- QJJICPTeHbl, U3MEHSIOINE PEAKIIMOHHYI0 CIOCOOHOCTh OpraHu3Ma (aJIKaJOH/Ibl U JIp. BEUIECTBA);

- KaHIIEpOTeHBI, BBI3BIBAIONINE OOpa30BaHME 3JI0KAUYECTBEHHBIX omyxoyel (3,4-OeH3urpeH,
KaMEHHOYTOJIbHAs CMOJIa);

- MyTareHbl, BO3JCHCTBYIOIINE HA TEHETUUYECKHUM amnmapaT KJIETKU (OKUCh STUJICHA, COCTUHEHUS
pryTH);

- TEpaTOreHbl, OKa3bIBAIOIINE OTPULIATEIBHOE BO3/IEHCTBUE HA 3aPOIBIIIECH YeI0BEKa.

ITo crenenu BO3AEHCTBUS Ha OPraHM3M YEJIOBEKa BPEIHBIE BEILECTBA Pa3AeisiloTca Ha 4 Kiacca
OmacHoCTH: 1 — 4Ype3BbIYAWHO OINACHBIE, 2 — BBICOKOONACHbIE, 3 — YMEpPEHHO OINacHble U 4 —
MajooNacHbIE.

Kiacc omacHoctn ycranaBnuBaercss B 3aBucumocTd oT BennuuH [IJIK, cpennecMeprenbHBIX
KOHIIEHTpAallMd W /103, KO3(PPUIMEHTa BO3MOXKHOCTH HMHraisuuoHHoro otpamienus (KBHO), 30HBI
OCTPOTO ¥ 30HbI XPOHMYECKOTO JIEUCTBUSI.

Hapsiny ¢ MakcuManbHO pa3oBBIMH Il OTAEIBHBIX BEIIECTB BBEJCHBI CPEIHECYTOUHbBIC
KOHILIEHTpALUU.

B mpoMBIIIIIEHHOCTH PEIKO BCTpEYaeTCsl W30JMPOBAHHOE JEHCTBHUE BPEAHBIX BEIIECTB, OOBIYHO
paboTaroliyie moJBepraioTcs OJHOBPEMEHHOMY BO3JECUCTBUIO HECKOIBKHX (PAKTOPOB, T.€. HIMEET MECTO
KOMOMHHPOBAHHOE JeiCTBUE. Pa3nmualoT HECKOIbKO BUIOB KOMOWHHPOBAHHOTO JICHCTBHUS BPEIHBIX
BEILIECTB:

OJIHOHAIPABJIEHHOE JCHCTBUE — KOMIIOHEHTHI CMECH JICUCTBYIOT Ha OJHH M T€ K€ CUCTEMBI B
OpraHu3Me, HalpuMmep, HapKOTHYECKOE JEHCTBUE CMECH YIIeBOAOPOAOB. B 3TOM ciiyyae cymMmapHbIi
s ekt cMecu paBeH cymme 3 (HEKTOB NEHCTBYIOIUX KOMIIOHEHTOB M JIOJDKCH OTBEYATh YPABHEHUIO:

HE3aBUCUMOE JICHCTBHUE - KOMIIOHEHThI CMECU JIEUCTBYIOT Ha pa3HbI€ CUCTEMBbI OpraHU3Ma U UX
TOKCcHYecKui 3¢ ekt He 3aBuCHT OT Japyroro. B atom ciydae ux I1JIK ocraroTcst TakuMm ke, Kak Mpu
M30JIMPOBAHHOM JCHCTBHH Ka)KJ0TO, HAIIPUMEP, CMECh MapoB OEH3MHA U pa3Ipakalolue rasbl.

JelicTBue BpeIHBIX BEIIECTB HA OPraHU3M OINpPEACNSIETCS HE TOJBKO TOKCHYHOCTBHIO U
COJiep>)KaHUEM B TOW WJIM WHOW Cpelie, HO M arperaTHbIM COCTOSHHEM BEUIECTB, COCTaBOM, (hU3MKO-
XUMUYECKUMH CBOMCTBAMH, a TAKXKE MyTSIMU MPOHUKHOBEHUS BEIIECTB B OPTaHU3M M B3aUMOJICHCTBUEM
WX C TKaHSMH OpraHU3Ma, CIIOCOOHOCTBIO K HAKOMUJICHUIO (KYMYISAILIMU) W BBIACNECHUIO U3 OpPraHu3Ma |
MPOJIOJDKUTENIBHOCTRIO  JICHCTBUA. BrnusHue BHemHUX  (pakTopoB (Temmeparypa, BIAXHOCTD,
TETUIOBBIICTICHUS]) OOBSCHSAETCS HApYIICHHEM TEePMOPETYISIMN OpraHu3Ma U BCIEACTBHE 3TOTO
CHUKEHHUEM COINPOTHUBJISIEMOCTH OpraHW3Ma BO3JCHCTBHIO BpEAHBIX BemiecTB. Hampumep, mnpu
MOBBIIICHUN TEMIEpPaTypbl YBEJIWYMBAETCS JIETOYHAs BEHTWIALMS U YBEIMYMBACTCS CKOPOCTh
KPOBOTEUCHHUSI, YCHJIMBACTCSI MPOHUKHOBEHHE BEIIECTB B opranu3M. Hambosee yacto BpeHbIe BEIECTBA
MONaJarT B OPraHU3M Y€pe3 OpraHbl JbIXaHUs: HOCOIJIOTKY U Jerkue. M3 nerkux siapl BCachIBAIOTCS B
KpPOBb M Pa3HOCATCS €H0 IO BCEMY OpraHu3My. Pa3Hble XMMHYECKHE BEIIeCTBA WUMEIOT PA3THYHYIO
CIOCOOHOCTh TMPOHUKHOBEHHUSI B OpraHU3M Yepe3 OpraHbl JbIXaHUs, 3TO 3aBHUCUT B OCHOBHOM OT
PacTBOPUMOCTH OTJCIIHHBIX BEIIECTB B BOJIE, B TKAHEBBIX )KHIKOCTIX U CPEax OpraHu3Ma.

AMMMaK, a TakKe XJIOPUCTBIA BOJAOPOJ M IMOKCHU]I CEPBI XOPOILIO PACTBOPUMBI B BOJIE, IOATOMY
OHM 3aJIeP)KUBAIOTCA HA CIM3UCTBIX 000JOYKAX BEPXHUX JBIXATCIBHBIX IYTEH M BBI3BIBAIOT HX
paznpaxeHue. XJOp U OKCHIBl a30Ta MaJOpPacTBOPUMBI B BOJI€, TO3ITOMY OHHM HE 3aJEP>KUBAIOTCS Ha
CIIM3UCTBIX 000JIOYKAX JBIXaTEIbHBIX MyTeH, MPOHUKAIOT B JIETKHE, COPOUPYIOTCS B HUX U BBI3BIBAIOT UX
orek. [IpuTb MoONazas B opraHu3M 4eJoBEKa YEpe3 OpraHbl IbIXaHUs, TOKE OKa3bIBAIOT BPEAHOE JEHCTBUE.
[Ib1e pencTaBsier coO0i Menpyaiiine YacTUIbl TBEpIOTo BemecTBa. CTeneHb BO3JAEHCTBUS MbUIM Ha
KOXY, JbIXaTelbHBbIE OpraHbl W TIJa3a 3aBUCUT OT (PU3MKO-XUMHUYECKHUX CBOWCTB, KOHIICHTpAIUH,
TOKCHUYHOCTH, JUCTICPCHOCTH.

[1bu1b, B 3aBUCHUMOCTH OT MNPUPOJABI €€ BO3HUKHOBEHUS, IMOJPA3IEISIETCS] Ha OpPraHUYECKYIo,
HEOPTaHUYECKYIO0 U CMEIIIaHHYIO.

K oprannueckoid OTHOCHUTCA MbUIb KUBOTHOTO U PACTUTEIHLHOIO MPOUCXOXKJECHMS: LIEPCTSHAs,
JpeBecHas1, XJIomyaToOyMakHas u JIp.
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K HeopraHnyeckoil OTHOCHTCS IIbLJIb MUHEpaJbHas, KBapleBas, KepaMHUUecKas, LIEMEHTHafd,
MeTaJuIn4ecKas 1 Jip.

B peanpHBIX YCIOBHSX MPOU3BOACTBA OOBIYHO BCTPEYAIOTCS CMECH IBUIM C TMpeodiagaHueM
KOMIIOHEHTOB, CBSI3aHHBIX C JJAHHBIM TEXHOJIOTMYECKUM IpoueccoM. I1puib 1o crenenu ee n3MenbyeHus
(mMcTiepCHOCTH) pa3AeiaeTCs Ha TPU TPYIIIIBL:

- BUJIUMas, ¢ pa3MepoM vactuil 6osnee 10 MxM;

- MuKpockonudeckas — ot 10 10 0,25 Mxwm;

- yAbTpaMHUKpOCKOoNn4ecKkasi, meHee 0,25 MKM.

[Te11p, crocoOHasi HEKOTOPOE BpEMsi HAXOAMTHCS B BO3AyXE BO B3BEIICHHOM COCTOSIHHUH,
Ha3bIBAETCS a3p030J1bI0, B OTJIMUKE OT OCEBILIEH MBUIH, HA3bIBAEMOU a3pOTreiibio.

CKopoCTh OCa)KJIeHUs IIBUIN U3 BO3/1yXa HaXOJIUTCS B 3aBUCUMOCTH OT pa3Mepa yactull. KpynHeie
YacTULIBI OTHOCHUTEIHHO OBICTPO BBHIMANAIOT B OCANOK MMOJ JCHCTBHEM CHIIBI Beca, 0ojiee MeNKHe
(MMKPOCKOIIMYECKHE) YacTUIbl MaJal0T C MEHBUIMMHM CKOPOCTSIMHU, IIPEOJOJIEBAst COIPOTUBIIECHHE
BO3JYIIHOM cpefbl, a caMble Menkue (yIbTPaMUKPOCKOMMYECKHE) YaCTULbI MOTYT JJIUTENbHOE BpEeMs
HaXOJUThCS B BO3AYXE.

Mukpockonuueckass M yJIbTPAMUKPOCKOIIMYECKAas IMbUIb MPEJICTaBIsAe€T Uil OpraHu3Ma
HanOOJIBIIYI0 OMACHOCTh, IOCKOJIBKY OHa HE 3aJIep)KMBAETCSl B BEPXHUX JIBIXaTEIBHBIX TMYTIX, U
MIPOHMKAsA B JIETKHUE, OcelaeT B HUX. KpylHble U CpellHHE YacTULbl MbUIM B JETKUE IMOMNAaJalT KpaiHe
PEAKO — OHM 3aJIEPKUBAIOTCSA B BEPXHUX JAbIXATEIbHBIX MYTAX (HOCOBOW MOJOCTH, HOCOTJIOTKE) U TOJIBKO
YaCTUYHO JOCTUTAIOT OPOHXOB.

Xapakrep ¥ >QQPEKTHBHOCTD JEHCTBHS NMBUIM TaKXe 3aBUCHT M OT €€ 3apspa. V3BecTHO, 4TO
3apsKEHHBIC YACTHIIBI ITBUIH JTOJIBIIE 33/I€PKUBAIOTCS B JIETKUX, UEM HEUTpaAJIbHBIE, I03TOMY IIPU IPOUUX
PaBHBIX YCIOBHSIX OHM 00Jie€ ONacHBI I OpraHu3Ma.

BpenHocTs BO3AEHMCTBHS TMBUIM TakKe CBsA3aHA C PACTBOPUMOCTBIO, TBEPAOCTHIO, (HhopMOit
MBUIMHOK U T.II.

YacTuibl NbUIM, MUMEIOIIME MHOTOTPaHHYIO (OpPMY C OCTPBIMH HUTTIOOOpa3HBIMU BBICTYIIAMU,
ocelas B BEPXHUX JbIXaTENbHBIX IMYTAX, BBI3BIBAIOT BOCMAJEHUS TKAaHEBBIX KJIETOK. BocmaneHHble
TKaHEBble KJIETKH [bIXaTeIbHbIX OPraHOB CO3AAI0T OJIArONPUSATHBIE YCIOBHUS JUIsl MPOHUKHOBEHUS B
OpraHu3M BO30yAMTENEeH pa3aMuHbIX MHPEKUNOHHBIX Oone3Hel. TBepible MBIITMHKU C OCTPBIMHU KpasMU
MOTYT BbI3BaTb TpaBMbI I1a3. [Ibulb HE3aBUCHMO OT €€ COCTaBa, MOKPBIBAasl KOXKY MOXKET INPUBOIUTH K
BOCHAJINTENbHBIM 3a0oseBaHusAM. [IpoHuKkas riay0oKo B JIETKME 4YENOBEKa, MbUIb MOXKET HMPHUBECTH K
pa3sBUTHIO B HHUX 3a00JieBaHHMA — MHEBMOKOHMO3, CYHIHOCTb KOTOPOIO 3aKJIIOYaeTcs B 3aMEIIeHUU
JIETOYHOM TKAaHU COEAMHUTEIbHOW TKaHbto. IIpu pabore, CBA3aHHON C BIBIXaHWEM KBaplIEBOM MbUIH,
BO3MOYKHO 3a00J1€BaHNE HanboJIee TSHKEIBIM BUJIOM THEBMOKOHUO3aCHUIIUKO30M.

3anbUIEHHOCTh BO3yXa padoyeil 30HbI MPOU3BOJICTBEHHBIX OMEIEHUH B IIpeienax JOMyCTUMbIX
KOHIIEHTpAaLlMil He OKa3bIBaeT HEOIArONPUATHOTO BIMSHUS Ha OPraHNU3M YeJIOBEKA.

B npou3BOACTBEHHBIX YCIIOBUSX TOKCHYHBIE BEIECTBA 4Yepe3 JKEIYJOYHO-KUIIEYHBIH TPaKT
MIOCTYNAIOT CPABHUTEIBHO PEIKO — B OCHOBHOM Y€pE3 I'PSA3HBIE PYKU.

Kymynsuus (HakoIuieHre) TOKCHYHBIX BEIECTB B OpraHu3Me NMPOUCXOAUT B TOM CIIy4ae, eclid Ux
IIPEBPALICHUS] WM BBIJCIECHUE INPOUCXOIUT MEUIEHHEE, 4eM IocTymieHue. KyMynupoBaHHBIE s/bl
(pTyTh, CBHMHEII, MBIIIbSK), HAKAIUIMBAsICh B OpraHM3Me, OKa3bIBalOT HAa HETO JUIUTEIbHOE U CHIIBHOE
JeiictBue. OTO Tak HasblBaeéMas MaTepuaibHas KyMmyisinus. Eciv B opraHumsMe HakarulMBaroTCA
HEraTUBHbIE TIIOCJIEJCTBUS BO3JCHCTBUS TOKCHYHBIX BELIECTB, HMEET MECTO (YHKIMOHAIbHAS
KYMYJISIUSL.

Briienenne TOKCUYHBIX BEIIECTB U3 OPraHU3Ma MOXKET MPOUCXOAUTDH Yepe3 KOKY, MOUKH, JIETKHUE,
KeIyJJOUYHO-KUIIEYHbIH TpakT. Uepe3 Jerkue BHIBOAITCA B OCHOBHOM JIETKOJIETYYHE BEIIECTBA (CHUPTHI,
3¢upsl, OEH3UH U Jp.), Yepe3 MOYKU — XOPOLIO PaCTBOPUMBIE B BOJIE BELIECTBA, COCAMHEHUS TKENbIX
METaJUIOB (CBUHEI, PTYTh), a MapraHell BHIBOAUTCS B OCHOBHOM dYepe3 KeIyJOYHO-KUIICYHBIH TPaKT.
Yepes KOKY BBIBOJISATCS BCE PACTBOPHMBIC B JKUpaX BellecTBa (MeJlb, MBIIIBSIK, PTYTh, H2S).

MeponpusTus 10 OrpaHUYEHUI0 BO3AEUCTBHS BPEAHBIX BELIECTB HA MPOM3BOICTBE JOKHBI OBITh
KOMIUIEKCHBIMM W BKJIFOYaTb MEpPbl  TEXHOJOTMYECKOIO, CAHUTAPHO-TEXHUYECKOTO, MEIMKO-
NpOPUIAKTHIECKOTO U OPTaHU3aIMOHHOTO XapaKTepa:
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1) aBTOMaTuH3aIus TEXHOIOTUYECKOTO MPOIIECcCa;

2) MexaHM3alHs PyYHBIX IPOIECCOB;

3) MakcuMasibHasi TepMEeTU3aIMs arapaTypbl, 000pYIOBaHUS U JIp.;

4) BEeHTUJISIUS POU3BOICTBEHHBIX TOMEIICHUM;

5) obecniedyeHnre paboUnX CIEOACKION;

6) co3naHue Ha MPEANPUATUSAX YCIOBUN JJIs BBIMOJHEHHS paOOTAIOUMMH MEPONPUSTUI JINYHON
TUTHEHBI (YCTPOUCTBO rapAepOOHBIX, YMBIBABLHBIX, AYIIEBBIX TOMEIICHH, KOMHAT TUTHEHBI U . );

7) npodeccruoHaabHbIA 0TOOP JHIL JUIsl pabOThI B LIeXaxX, TJle UMEeT MECTO 3arpsi3HeHHE BO3IyXa
paboueii 30HBI U TEPUOJUUECKUI ME.0CMOTP;

8) ycTaHoBieHuEe 0co00T0 pexxuma paboThl U OTIIbIXA;

9) 3ameHa paboOT ¢ NBUIMIIMMH MaTepHajaMH pabdoTaMH C TNPUMEHEHUEM YBIaKHEHHBIX
MaTepuasoB, HAIIpHUep, MacT.

Jnst caHUTApHOrO KOHTPOJS BO3AYIIHOW CpeAbl MPOU3BOJICTBEHHBIX MOMEIICHUN MPUMEHSIOT
CIIEyIOIMe  METOAbI:  JaOOpaTOpHbI  (aHATUTUYECKHM), WHIUKATOPHBIM, OSKCHPECCHBIA M
ABTOMATUYECKHIA.

JlabopartopHble MeTOABl  (KOJOPUMETPUYECKUM, JIFOMHHECLUEHTHBIA, MOJsporpadpuueckui,
Xpomarorpaduyeckuii, CIEKTPOCKONMYECKUH M Apyrue) HamOojiee TOYHBI M TIO3BOJIAIOT OIPENEIIUTh
MHUKPOKOJIMYECTBA TOKCUYHBIX BEIIECTB B Bo3ayxe. OIHAKO OHU TPEeOYIOT 3HAUUTEIHLHOTO BPEMEHHU U
IIPUMEHSIFOTCS TJIaBHBIM 00pa30M B MCCIIEI0BATEIbCKUX U KOHTPOJIbHBIX paboTax.

WuaTukaTopHble METOABl XapaKTEpHU3YIOTCS MPOCTOTOH; C HUX MOMOIIBI0 MOXHO OBICTPO
IIPOM3BOJIUTh KAueCTBEHHbIE olpeaeneHus. Takue MeToAbl MPUMEHSIOT B CIy4yae CpPOYHOU
HEOOXOIMMOCTH, KOTJa HEXKeNaTeJIbHO MPHUCYTCTBUE TOKCUYHBIX BEHIECTB JaXK€ B OUYEHb MAJbIX
KOHLEHTpauusax (Mpy IyCcKe aBapuMHONM BEHTWIALMH, HEUTpalu3allMd 3ara3oBaHHOIO y4acTKa,
MPUMEHEHUU CPEJICTB HWHAMBHIYATbHOM 3aIiuThl U T.A.). OJHAKO KOJMYECTBEHHBIE OMpEeIeTICHHS
TOKCHYHOCTH BEILECTB B BO3/yX€ MPHU MOMOIIM WHIUKATOPHBIX METOIOB MOXXHO IMPOU3BECTH TOJIBKO
OpPUEHTUPOBOYHO.

DKcnpecc-MeTOoAbl CIIyXaT JUIsl TOYHOTO ONpEesIeHUs] KOHLEHTPallui BPEIHbIX MapOB U ra3oB B
BO3/1yX€ MPOU3BOJICTBEHHBIX MOMEIIEHUI U HAa TEPPUTOPUU NpeaAnpudatus. [[ns onpeneneHuss KOHTPOIIS
3KCIPECC-METOOM MPUMEHSIOT YHUBEpPCAIbHBIE ra30aHaIN3aTOPBI YH-2 " VI-1,
KOHJIYKTOMETpHUYECKYI0 ycTaHOBKY KO-1 1 poTo35eKTpuyecKkre KaloOpuMETPHI.

DKcnpecc-aHalu3 BO3JlyXa ¢ MOMOIIbI0 YHUBEPCAIBHBIX ra30aHAIN3aTOPOB MOXKET MPOBOJUTHCS
paboTHUKAaMU, HE UMEIOIUMU CTIeIIMATbHOM MOATOTOBKH.

ABTOMaTHYECKHE Ta30aHAJIM3aTOPbl  HENPEPBIBHOIO  JEWCTBHUS  OCYIIECTBISIOT  OOBIYHO
HEMPEPBIBHYIO PETUCTPALIMI0O YPOBHS 3ara3oBaHHOCTHM Ha pabouumx MecTax. [a3oaHanu3aTopbl H
ra30CUrHaIN3aTOPbl B 3aBUCUMOCTU OT YCJIOBMM NpPUMEHEHHS M THUIA aHaJIU3UPYEMOro BEIIECTBA
MIOCTPOEHBI Ha PAa3NUYHBIX MPHUHIMIIAX U UMEIOT Pa3IMuHYI YyBCTBUTEIBHOCTH. [IpuOOpHI, UMeroIIme
BBICOKYIO UYBCTBUTEIILHOCTD, OMPEACIISIOT BO3IYIIHBIC 3arPsI3HEHUS] HA YPOBHE MPEIETBHO JOMYCTUMBIX
KOHIIGHTpAllKsl, HA YPOBHE B3PBIBHBIX M OTrHEOINACHBIX KOHLIEHTpPAlUW [1al0T CBETOBOM WJIM 3BYKOBOM
CUTHAJ MPHU JTOCTHKEHUH COOTBETCTBYIOIIETO YPOBHS KOHIEHTpaluil. OTOOp Ha aHAIU3 Ha co/Aep)KaHue
ra3oB, MMapoB U MBUTU MPOBOJIUT CIENHMATHLHO OOYYECHHBIN MEPCOHAN B COOTBETCTBHH C TPEeOOBAHHSIMH
TEXHUYECKUX YCIOBUI Ha OINpe/ieJieHHe BPEAHBIX BEILIECTB B BO3yXE.

ABTOMATHYECKHE METOAbl 00s3aTeNbHO JOJDKHBI TMPUMEHSTHCS B COy4asX MPUMEHEHUs
B3PBIBOOMACHBIX BEILIECTB M BEIIECTB | M 2 Kj1acca OMaCHOCTH.

3anbUIeHHOCTh BO3MyXa (KOHIEHTPALUS TBIINM) MOXHO OMPEACIUTh MPSMBIM HUIU KOCBEHHBIM
MeronoM. [Ipsimoii meTonm 3akirodaeTcss B OTOOpe MpoOBI 3ambUICHHOTO BO3JyXa M B3BEUIMBAHHUH
OCa)KIaeMbIX YaCTHII C TTOCTEAYIONIUM OTHECEHUEM MX MAcChl K eJMHHIIE 00beMa BO3AyXa.

Jnst pa3paboTKu MEpONpHUATHA MO OO0ECTeYeHUI0 Oe30MacHbIX YCIOBUU pPabOThl HEOOXOIUM
CUCTEMAaTUYECKUM KOHTPOJIb YPOBHS 3albUICHHOCTH BO3AyXa. MeTOoJbl KOHTPOJS 3albUICHHOCTU
MO/IPA3ENAIOTCS Ha 2 TPYNINbl: METOA A — C BbIIEJICHHEM AUCIEPCHON (a3bl U3 a3po30is (BECOBOM MM
IpaBUMETPUYECKUI M CUETHBIM WM KOHUMETpHUECKHii), MeTo b — 6e3 BblieneHus AUCTIePCHOM (a3bl
(boToOdNIEKTpHUYECKUE, DIEKTPOMETPUUIECKUE, ONITHIECCKUE, paTUallHOHHbIE U T.1I.).
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Jlist onipenienieHns 3aMbUIEHHOCTH BECOBBIM (TPaBUMETPUUYECKIM) METOJOM M3MEPEHUS MPOBOISAT
MyTeM  ONpeJesieHHus INpuUBeca MbUIM Ha CclenuagbHoM (GUiIbTpe, dYepe3 KOTOPBI MPOMYyCKaloT
(UKCUPOBAaHHOE KOJIMYECTBO 3aIBUIEHHOTO BO3/yXa M3 BO3AyXOBOZAA WM ra3zoxona. OTHOIIEHHE MacChl
MpHUBEca MbUIA Ha GUIBTPE K 00beMy OT(HUIBTPOBAHHOTO BO3/1yXa OMPEACIIAIOT KOHLIEHTPALIUIO MBUTH.

CuyeTHBII METOJI 3aKJIF0UAETCS B ONPEIENEHUH YKCIa ¥ Pa3MEpOB TBUTMHOK B 1 cM® Bo3ayxa. Jlns
oT0opa MpoObl NPUMEHSIOT CYETYUKU MBUTH — KOHUMETPBI.

K aBTOoMatuyeckum mpuOOpaM ONpPECICHUS KOHIIGHTPAIIMM TBUITH OTHOCSTCS CEPHUITHO
BBIITyCKaeMble MpombinieHHOCThI0 M3B-1, U3B-3 (u3mepurens 3ambuieHHOCTH Bo3ayxa), [1PM3-1
(mepeHocHOM paauon30TONHBIA n3MepuTenb 3anbuieHHocTH) UKII-1 (u3mMeputens KOHIEHTPAIMH MBLIH )
U JApyrue.

[TOPAJOK BBIIIOJIHEHUA PABOTBI
1. UCCIIEAOBAHUE 3ATABOBAHHOCTHU BO3IYXA
Onucanue U NPUHIKUI JEHCTBUS YHUBEPCATHHOTO EPEHOCHOTO
razoananu3aropa YI'-2

OrnpezerieHre KOHIEHTpAIMd B BO3JyXe Ta30B M TApOB BPEAHBIX BEIIECTB C ITOMOIIbIO
razoananuzaropa YI'-2 (puc. la) ocymiecTBisercs o JUHEHHO-KoJIopuMeTprudeckomy metoay. [Ipu atom
KOHIIGHTpALUST OMPENETIIEMOT0 BEIIECTBA MPSIMO MPOMOPLUOHATIBHA JITMHE OKPAIEHHOTO CTOJOMKA
WHIUKATOPHOU TPYOKH.

Ha razoananuzaropax ¢ DOMOIIbIO NPEIBAPUTENBHO CKAaTOrO CHJIb(OHA MPOUZBOIATCS
mpocackiBaHue (DPUKCHPOBAHHOTO O0bEeMa 3arpsi3BHEHHOTO BO3/yXa 4epe3 HHJIUKATOPHBIE CTEKIISHHBIC
TpyOKH, 3apaHee 3aroJHEHHBIC CIICIUATBHBIM UHIUKATOPHBIM TOpoIKoM. [lo rpagyupoBouHoil mmikase,
M0 JJIMHE OKPAIIEHHOro CTOJOMKAa TOPOIIKAa B WHAMKATOPHOW TPYOKe OMpPENeNsitoT KOHIEHTPAIUIO
IIPUMECH B BO3JIyXE.

N Mr/im
;6

3 4
8
2 —1000
T :soo
1| B

Pucynok 1 — YHuBepcanbHBIN IEpeHOCHOM razoananuzarop Y1 '-2
a) BO3yxX03a00pHOE yCTPONCTBO; 0) mIKaa.
1,3 — TpyOku pe3uHoBbIe; 2 — WTYyIEp; 4 — nTa; 5 — pukcatop; 6 — BTYIKa;
7 — mToK; 8 — KaHaBKa; 9 — KoJbII0 pacmopHoe; 10 — npyxuna; 11 — cunbdon; 12 — kopmyc
B 3axperToit yactu xopmyca (12) Bo3ayxo3zabopHoro ycrpoiictsa (puc. 1a) HaXoAUTCS PE3MHOBBIN
cuinbon (11) ¢ nByms paHmamu M ctakaH ¢ npyxuHoil (10). Bo BHyTrpeHHux rodpax cuiabpoHa
YCTaHOBJICHBI pacrlopHble Kojibla (9) Uit MpuIaHus CUIb(POHY KECTKOCTH M COXPAHEHHs MOCTOSTHHOTO
oowema. Ha BepxHueii mute (4) pacmonoxeHa MOABMKHAS BTyNKa (6) Uisl HampaBieHus mroka (7) mpu
cxatuu cuibdona. Ha mrynep (2) ¢ BHyTpeHHEH CTOpOHBI HajieTa pe3nHoBas Tpyoka (1), kotopas uepes
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HIDKHUH (hI1aHer CoeMHsACTCs C BHYTpeHHel nojockio cuibdona. K cBobogHOMy KOHITY TpyOkH (3) mpu
aHaJM3e MPUCOSAUHSCTCS MHANKATOPHAs TPyOKa.

Hccnenyemblii BO3ayX 4yepe3 MHAWKATOPHYIO TPYOKY MPOCACBHIBAETCS IMOCIE IMPEaABAPUTEIHLHOTO
cxkatus crib(oHa mTOKOM. Ha rpansx (1Mo rojioBKoW) MITOKa 0003HAYEHBI 00BEMBI IPOCACHIBAEMOTO
IpU aHaimu3e Bo3ayxa. Ha HMuIMHIpUYECKOl MOBEPXHOCTH IITOKA MPEIyCMOTPEHBI YEThIpE MPOJOIbHBIE
KaHaBKU C JBYMs yriiyoseHusMH (8), cayKamuMu i (pUKcaluu JBYX MOJOXKEHUH MTOoKa (PUKCATOPOM
(5). Paccrosinue Mexay yriyOJaeHUSIME Ha KaHaBKaX MOJ00PAHO TaKUM 00pa30M, YTOOBI IIPH XO0JI¢ IITOKA
OT OJTHOTO YIIIYOJICHHS K JIpyromy criib(oH 3a0upain 3aJaHHbId 00bEM HCClieAyeMoro Bo3ayxa. linHa
OKpAIIEHHOTO CTOJIOMKA WHIWKATOPHOTO IOpOIIKAa B TPyOKe MPOMOPLUOHATIBHA COAEPIKAHUIO
M3MEPSIEMOTO BEIECTBA B UCCIICAYEMOM BO3yXE M U3MEPSETCS 10 CIEIHaIbHO IPaIyupOBaHHON IIKalie
(puc. 16). [To mkane onpenensieTcs Takke TpeOyeMblit 00beM MPOCACHIBAEMOT0 BO3TyXa.

Iopsiiok u3MepeHusi KOHIEHTPANMH ¢ MoMoIbI0 YI'-2

Jist onipeniesieHust KOHLEHTPAIMK BPETHOTO BEIIECTBA B UCCIIEAYEMOM BO3/1yXe HEOOX0IUMO:

1) BCTaBUTh ITOK (7) BO BTYJIKY (6) cuiab(hoHA, TIOBEPHYB €ro CTOPOHOH C BBIOpAaHHBIM
00BeMOM TIPOOBI (00BEM YKa3aH IO FOJIOBKOH IITOKA) K pukcaropy (5).

2) OTBECTH (PUKCATOP M HAKATHEM PYKH BBECTH IITOK BO BTYJIKY JIO BEPXHETO YriyOJCeHHUS B
HarpasJsitoei kanaske. OnmycTuTh Gpukcarop.

3) OCTaBUTh B PE3UHOBYIO TPYOKYy (3) HMHOUKATOPHYIO TPYOKY U OTIYCTHUTH KHOIIKY
¢dukcaropa (5). [Ipn He0OX0AUMOCTH OTpeeTIeHUsT KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B Ta30BOH Kamepe
WHJIUKATOPHYIO TPYOKY COCAMHSIOT C TPYOKOI Ia30BOi KaMephl M OTKPHIBAIOT KpaH Ha Ta30BOi KaMepe.

4) BpEMsI TIPOCACHIBAHUS UCCIICyEMOTO BO3/yXa Yepe3 MHAUKATOPHYIO TPYOKY ONPEICIISIOT
o TadJuie.
5) OTCOCIMHUTh WHJIUKATOPHYIO TPYOKY W TIO COOTBETCTBYIONICH IIKalle OIPEICIIUTh

KOHIIGHTPALMIO HCCIEIyeMOro raza (OHa COOTBETCTBYET BBICOTE€ OKpPAILEHHOI'O CJIOS WHAMKATOPA).
CpaBHuTB TOTydeHHBIE pe3ynabTarhl ¢ BenuunHoi [1JIK (Tabum. 1, mpunoxxenue) 1 JAHHOTO BEIIECTBA.
CrenaTte BBIBOJ.

6) BBIHYTb IITOK (7) U3 BTYJIKH (6) U IOMECTUTH €0 B THE3]I0 MpUoOOpa.

Bun uccnenyeMoro BemecTsa onpeaeiseT IpernoaaBares.

2. NCCJIEJOBAHUE 3AIIBIUNIEHHOCTHU BO3J1Y XA
Onucanue 1ab0paTOPHOI YCTaHOBKU

VYcraHoBKa (puc. 2) BKIIIOYAET CIEAYIOLIUE OCHOBHBIE 3JIeMeHThI: acniuparop (1), punptpyromue
naTpoHsl (2) ¢ ¢uubTpoM, mbuIeBas kamepa (3) ¢ uccienyeMbiM BemecTBOM. C MOMOIIBIO MBIIEBOM
KaMepbl UMUTUpPYETCsl paboyee MOoMeIlIeHHe, BHYTPU KOTOPOIO0 MCKYCCTBEHHO CO3/A€TCs MOBBILICHHAS
3albUIEHHOCTb BO3/1yXa.
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Pucynok 2 — Cxema 1abopaTOpHOI yCTaHOBKU

st aTOrO B KaMepy MOMeENIaeTcsi HaBeCKa IMbLIH, KOTOpasi TMPH OIBITaX PACHBUISETCS TOTOKOM
BOo3Ayxa oT mbuiecoca (4). OTOGop 3ambUIEHHOrO BO3AyXa M3 KaMepbl NMPOM3BOIUTCS C IOMOIIBIO
acrparopa, Co3Jaromiero paspsbkeHne. K - acmwpaTopy pe3MHOBOW — TPYOKOH — MOJKITFOYASTCS
¢unbTpytomuii nmarpon ¢ ¢uiastpoM (2). Acmuparop (1) (puc.2) CMOHTHPOBaH B METAJTMUYECKOM
KOpITyC€ M COCTOUT M3 BO3JYXOIYBKH C JJIEKTPOJBUTATEIIEM M UYETHIPEX POTAMETPOB, CIYKAIIUX JIJIS
M3MEpEeHHUsl pacxoja OTCachlBaeMOro Bo3ayxa. Kaaplii poTamMeTp COCTOMT M3 CTEKISHHOW TPYOKH U
HaxoJSIIerocss B HEM moruiaBka. TpyOku poramerpa rpaayupoBanbl oT 1 mo 20 n/mun. Ha mepenneit
MaHeIu aclupaTopa MMEIOTCS IUTYLEpHl I MPUCOSIUHEHHUS PE3WHOBBIX TPYOOK M PYUYKH BEHTUIIECH
pPOTaMeTpOB TSI PErylupoBaHUS OOBEMHON CKOPOCTH OTCAchlBAEMOTO BO3AyXa B (QHIBTPYIOMINN
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a’po3oibHbIl  GpunbTp THHa A®MA-B-10, KOTOpbIi BIOXKEH B OyMakHbIH (UIBTpAEp)KATENb;
3¢ deKTUBHOCTH IblIe3aepxkanus GuibTpoB Onm3ka B 10%.

QOunbTphl B3BEUIMBAIOTCA /10 W IOCIE 3aMbUICHUS HA AaHATUTHYECKHX BECAaX C TOYHOCTHIO JI0
0,0001 r.

Bpewmst orOopa npoOsI 3aMbIIICHHOTO BO3/IyXa BEIYUCIISAETCS 110 (GopMyIIe:

t=a-1000 / IIJK: v,

rJie a — MUHIMaJIbHO HEOOXOAMMBIH MPUBEC MbUIA HAa GUIbTpPE, MI (IpUHUMae1 — ~  ibIM 1 MT);
V - CKOpPOCTh 0TOOpa IpoOkBI Ha PUIBTP, JI/MUH (B COOTBETCTBUU € 3aanueM), [1JIK — cm. mpunoxxenue 2.

Pacuer 3anbUIeHHOCTH BO3lyXa IPOU3BOAUTCS MO (hOpMYJIE:

C=(G2-G1) 1000/ v-t, wmr/m®, (2)

rae C — BecoBas KOHIIEHTpAIMs Nblt, Mr/M°, G1 — Bec 9ucToro GpuiasTpa, Mr, Gz — Bec GUIbTpa
C MBUIBIO, MT, V - CKOPOCTh OTOOpPA BO3/1yXa, JI/MUH, t - MPOAOIDKUTETLHOCTh 0TOOpa MPOOBI, MHH.

BecoBasi KOHIICHTpAIHsI IBUIHA OMPEACISICTCS B CIIEAYIOLICH TTOCIIeI0BATEIBHOCTH:

1. YTOuHUTH Yy HpernoaaBatess BUA UCCIEeyeMOro BEelIecTBa.

2. B3Becuts GMIBTp HA AHATUTUYECKUX BECa.

3. BceraButhe QuiubTp B (UIBTPYIOIIMI MAaTPOH, COEAUHUTH €r0 PE3UHOBOM TPYOKOH C
pOTaMeTpPOM acruparopa.

4. BxurounTth acnupaTop B ceTh, yCTAHOBUTH HEOOXOUMYIO CKOPOCTh OTCAChIBaHUS BO3/1yXa
ITyTeM BpAIICHUS! PYKOSATKH BEHTHJIS.

5. Brikmrounts acniupatop. [IpucoeiuHuTh GUIBTPYIOLTINI MaTPOH K MBUIEBON Kamepe.

6. Bxitounth meiiecoc Ha 3 cek, MmojaBas BO3AYX B IBUICBYIO KaMmepy, MPUBOJS IBLIb BO
B3BEIICHHOE COCTOSIHUE.

7. BKItounTE OTHOBPEMEHHO acmupaTop U cekyHaomep. [IpomsBectd oTOOp MpPOOBI MBLIH.
Bpewms or6opa nmpobs! Beruucisiercs o Gopmyse (1) umm 3agaercs npemnogaBaTesieM.

8. [Tocne orbGopa mpoOBI B T€YEHHE PACUETHOTO BPEMEHH BBIKIIOUUTH ACIHPATOp, U3BJICUYD
(GuIbTp 13 MAaTPOHA U B3BECUTH €0 HAa aHAJTTMTUYECKUX BECaX.

9. Paccuurare KOHLEHTpauui0 NbUIM 1O ¢Gopmyne (2), Aanblle 3aHECTH pe3ylbTaThl B
IPOTOKOJL.

10. JIy1si THTUEHUYECKOM OIIEHKH 3albUICHHOCTH BO3/yXa Ha paboueM MecCTe ONpENeIHuTh €€

MpeleabHO JIOMYyCTUMYIO KOHIIEHTpPAllMI0, KJacc OMacHOCTH (MpWiIokKeHue, Tabiu. 2), CpaBHHUTH
(daxTuueckyro kouuentpamuto ¢ [1/1K, cnenats BeiBOI.

COAEPXAHUE OTUETA
OTueT 10/KEH COAEePKATh CIECAYIOIINE JaHHBIE:
1. Ha3zBanue pa®oThI U 11€71b PAOOTHI.
2 OcHOBHBbIE MIOHATHUS U POPMYJIBL.
3. Kparkas xapakrepucTika npuOopoB, UCIOIb3yEeMbIX B paboTe.
4 Pesynprarel n13MepeHuii, pacueTsl, BBIBOJIBI.

BOIIPOCEHI JJII CAMOITIPOBEPKHA

1. Uto moHumaeTcs ToJ BpeaHbIM BemecTBOM? [lo kakuM mOpu3HAKaM MOApa3AeistoTCs
BpE/HbIE BelecTBa?

2. Uro Takoe kymynsauua? Kakue ObIBatoT BUABI KyMYJISIUU?

3. Uro Takoe mNpenenabHO-AONYCTHUMas KOHLEHTpauua? B kakux cpenax ycTaHaBIIMBAETCS
MpeieIbHO-A0MYCTUMOE COJIEpKaHUE BPEIHBIX BEIIeCTB?

4. Kakue wmetonsl HCHONB3YIOTCSA U ONpPENENICHMs 3albICHHOCTH M 3ara3oBaHHOCTU
BO3yXa?

5. KakoB MexaHu3M J€MCTBHSI BPEIHBIX BEIIECTB HA OPTaHU3M YEJIOBEKa?

6. Urto Takoe TOKCUYHOCTh, U KaK BpPeJIHbIE BELIECTBA KJIACCU(DULIUPYIOTCS 10 TOKCUYHOCTHU?

7. Ot kakux (paKTOPOB 3aBUCUT TOKCHYHOCTh BEIIECTB?

8. Yro Takoe NblIb HA IPOU3BOJICTBE, HA30BUTE MPU3HAKHU €€ KJIaCCU(UKALIMY.

9. Kax HOpMupyrOTCS BpeiHbIE BELECTBA?

10. Yro takoe OBYB?
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OINPEAEJIEHUME MHTEHCUBHOCTU TEITUIOBOT'O U3JIVUEHUA U NCCIIEAOBAHUE
OOOEKTUBHOCTU 3AIIUTHBIX DKPAHOB

Llenv pabomwi: onpeneneHHEe HMHTEHCHBHOCTH TEIUIOBOTO H3JIydeHHs Ha pabodyeM MecTe B
3aBHCHMOCTH OT PACCTOSIHUSI HAarpeBaeMoi MOBEPXHOCTH JI0 UCTOUHHUKA TEIlIa, U OlleHKa 3((HEeKTUBHOCTH
3alIUTHBIX KPAHOB.

[Tpou3BOAUTENBHOCTh TPyZa M CAaMOYYBCTBHE pabOYMX BO MHOTOM 3aBUCSAT OT COCTOSIHHS
OKpY)KaloIllel Cpellbl U IMPEXJE BCEr0 OT M3MEHEHUs TEMIEpaTyphl, BIAXKHOCTH, CKOPOCTH JIBHKEHUS
BO3/lyXa, aTMOC(HEPHOT0 AABJICHUS U TEINIOBOTO U3JIyUYEHHUSI.

MUKpOKIMMAT — pa3InYHbIX MIPOU3BOJICTBEHHBIX TOMELICHUH XapaKTepU3yeTcs psAaoM
ocobenHocTeil. Tak, Ha XMMHUYECKUX, MUIIEBBIX, MAIIMHOCTPOUTENIBHBIX MPEINPUATHIX UMEIOT MECTO
HU3KHE TeMIepaTyphl (COOpOUHBIE L1€Xa, 3€PHOBBIE AIEBATOPHI, 36PHOCKIIA/IbI), BHICOKHE TEMIIEPATYphl B
COUYETAaHHH C BBICOKOW BIIAXKHOCTHIO (KOHAUTEpCcKUe (HadpuKH, caxapHble 3aBOJIbI, TaJlbBAaHUYECKHUE 11€Xa,
CYIIMJIbHBIE OTNEJEHUS), 3HAUUTEIbHBIM  BBIJICJICHHEM  TeIula (IIPEecCOBBIC OTHAEICHUS, JTUTCHHBIC U
TepMHUUYECKHE 11eXa U Ap.).

CBs3p  cocTOsIHMSL paboTaroIIero C YCJIOBUSMU MHUKPOKJIMMAara OOBACHAETCS MCXOAS U3
TEPMOPETYJIALIMA  OpraHu3Ma - KOMIUIeKca (U3MOJIOTMYECKUX MPOIECCOB, OOECIEeUNBAIOIINX
MO/I/IEpP’)KaHUE MIOCTOSIHHOM TEMIIEpaTyphbl T€Jla HE3aBUCUMO OT YCJIOBHM OKPYXKaroLlei cpebl.

MexaHu3M TepMOpPEryJIsiluid 00ecCrieunBaeT OTBO M30bITKA TEIUIa OT TeJa YeJOBeKa, BeInYnHa
KOTOPOTO 3aBUCHUT OT CTeHeHH (hr3mdeckoi Harpy3ku u cocrapisieT oT 300 kI / T B COCTOSIHUH TIOKOSI
1o 1700 x/Ix / T ipu TspKEN0ON padoTe.

Otpaua Teria OT Tejla YEJIOBEKA B OKPYXKAIOLIYIO Cpelry OCYIIIECTBIIIETCS KOHBEKIIUEH,
WCIIApEHHEM BIATM C TIOBEPXHOCTH TeNa, TEIUIONPOBOAHOCTBIO, dYepe3 OJEeKIy, HarpeBaHHEeM
BIIBIXaEMOT'0 BO3/yXa W H3JyueHueM (Jyueucnyckanuem). CoOTHOLIEHHE KOJIMYECTBAa  TeIuIa,

OTJaBa€MOTr'0 KaX/IbIM U3 NEPEUYUCICHHBIX BHJOB TEIUIOOTAAYH, 3aBUCUT OT BEIMYUH [ApaMETpPOB
OKpY)KaloIllel Cpelbl, a H3JIydeHUE TelJla - €lle M OT TeMIepaTypbl MOBEPXHOCTH OKPYKaOIIUX
IIPEIMETOB U PACIIPOCTPAHSIECTCS B HAIIPABJIEHUH OT YeJIOBEKa, €CJIM 3Ta TeMIIepaTypa HUXKe TeMIepaTypbl
noBepxHocTH oAexapl (1o 27-31°C) um otkpbiThix wacted Ttena (33 -34°C). Ilpu yBenuyeHHH
TeMIIepaTypbl OKpPYXalOIIMX I[OBEPXHOCTEW MO JIyducToro Temia mnagaer, a npu 30-35°C
Jy4EUCIyCKaHWE TIOJHOCThIO TMpekpamiaercs (mpu Oosiee BBICOKMX TeMIepaTypax OHO HJAET B
IIPOTHBOIOJIOKHOM HAaIPaBJICHUH, T.€. MPUBOAUT K HArpeBaHMIO Teja dYejoBeka). TakuMm oOpa3om,
temneparypa 30°C sBisieTcsl TpaHUYHOM, a MOMEIIEHUs, B KOTOPBIX TeMIepaTypa MoJ BO3JIEHCTBUEM
TEMIOU3NTydeHHs TIOCTOSHHO MM Hepuonuuecku (Gomee 1 cyrok) mpesbimaer +35° C, HaswBaroTcs
HCAPKUMU  NOMEU|eHUAMU.
Jlyuucras sHeprus, nonajas Ha 4eJIOBEKa, BO3JEHCTBYET Ha HE3AIUIICHHBIE YYaCTKH Tela,
IIPU 3TOM MOXET MTPOUCXOUTh HapyILIEHUE TEIJI0BOro OaaHca U, Kak CJIEICTBUE, BOSHUKHOBEHHE
3a00JeBaHus, Ha3bIBAEMOI'0 TEIUIOBOM runeprepmueil. JleicTBUe Ty4rcToro Teria He
OTPaHUYUBAETCS U3MEHEHUSIMU, IPOUCXOIALIMMH HA OT/IEIbHBIX Y4acTKaX KOXKH - Ha O0IydeHHe
pearupyer Bech OpraHu3M. B HeM BO3HUKaIOT OMOXUMHYECKUE U3MEHEHNUs, HACTYMAIOT HapYIIeHUs
HEPBHOMW U CEPJICYHO - COCYAUCTON CHCTEM.

Tennooit 3¢pdexr Bo3aercTBUSA 00IyueHHs] 3aBUCUT OT MHOTHX (DaKTOPOB, TaKMX KakK CIEKTp
U3JTy4yeHUsl, MHTEHCHUBHOCTh IOTOKAa OOJY4YEeHHMs, pPACCTOSHHE [0 HCTOYHUKA, pa3Mep H3JIydaromien
MOBEPXHOCTU M 00Jy4aeMOro y4acTKka Teja u Jap.

Haubonbiel npoHukaromei crnocoOHOCThI0 001a1al0T HH(paKpacHbIe JTy4YH C AJTUHON BOJIHBI 10
1,5 MKM (HE MOTJIOIIAIOTCS KOXKHBIM TIOKPOBOM), a HanboJjiee pe3Ko JEHCTBYIOT Ha KOXKY JY4H C JITUHON
BOJHBI OT 1,5 10 3 MkM. OgHaKo B pealbHBIX YCIOBHUAX H3JIYYEHHE HMEET HENPEPBIBHBINA CIEKTP.
MakcuMyM HMHTEHCHUBHOCTH 3aBHCHT OT TEMIIepaTypbl MCTOYHHMKA: MO0 MEpe pPOCTa TeMIepaTyphl, B
COOTBETCTBHUH C 3aKOHOM BuHa, MakCUMyM NepeMelaeTcsi B CTOpOHy 0oJiee KOpOTKUX BOJH (pHcC. 1).

19



MHTEHCUBHOCTH
W3JTy4YCHUS,

1,4-2

2-4

3-9 JUTUHA BOJIHBI, MKM

Pucynok 1 — 3aBHCHMOCTh MAaKCUMyMa OT TEMIEpPaTyphl HCTOYHUKa, C:

1-500;2-1200; 3-1800

XT =0,29,

rae X- aauHa BoJIHbL, MKM; T - Temmnepatypa usiydaronieit mopepxuoctu, °C.

TemnoBoit 3¢hdexT, Kak OTMEYanoch BBIIIE, 3aBUCHT OT

HHTCHCUBHOCTHU H3JIYUCHUSA U

JUTATEITFHOCTH BO3JICHCTBUS Ha OPraHU3M YelioBeKka. VI3BecTHO, 4TO MHTCHCHUBHOCTh MeHee 0,7 kBT / M2
HE BBI3BIBAET HENPUATHOIO OIIYLIEHUS, €CJIM JIEUCTBYET B T€UEHHUE HECKOJbKMX MHUHYT, a CBBIIIE 3,5
kBT/M? yike uepes 2 ¢ BBI3BIBAET UyBCTBO JOKEHHs. XapaKTep BO3JAEHCTBHA Jy4MCTOH JHEPrUM Ha
YeloBeKa U MePEHOCUMOCTh €€ MPU HeTPEPHIBHOM O0JIyUeHUHU MIPECTaBICHbI B Ta0M. 1.

Tabmuna 1 — Xapakrep Bo3A€CTBUS TyYUCTON PHEPTHH HA YETIOBEKA M MEPEHOCUMOCTD €€

OpraHU3MOM
DHeprust 00aydeHHUS, Xapakrep Bo3neiicTBus [TeperocumocTh, €
kBT / M?
1 2 3
0,28 - 0,35 ciraboe HEOMPECIICHHO JIOJITO
0,35-1,05 YMEpPEHHOE 180 - 300
1,05-1,6 cpenHee 40-60
1,6-2,1 3HAYUTEILHOE 20-30
21-28 BEICOKOE 12-24
28-35 CUJIBHOE 8-10
ooiree 3.5 OYEHb CHUJILHOE 2-5

B 3aBUCMMOCTH OT WHTEHCHBHOCTH OOJy4YEHHUs YCIOBHUS TPyAa MOAPA3EISIOTCS Ha TPU Kjacca

(Tabm. 2).

Tabmuma 2 — Knaccudukanus ycinoBuil Tpyaa B 3aBUCHMOCTH OT HHTEHCUBHOCTH

HH(PpaKpPaCHOTO O0ITyICHUS
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XapakTepucTuka padboT VYenoBus Tpyna

O6nyuerne 10 0,35 xkBT1/M? B CeBepHBIX M HOpMaJIbHBIC (HEOOIIBIIOE 00IYyICHHE )
CpemHeM KiIuMaThueckux mosicax u jgo 0,7
kBT/M He3aBHCHMO OT KIMMaTHYECKOTO
nosca

O6myueHne 10 4,9 kKBT/M? He3aBHCHMO OT HeOIaronpusITHhIC
KJIIMMaTUYECKOTo Tosica

O6uyuenue cpoimte 4,9 - 5,6 kB1/M% u 0c000 HeOJIaronpuUsTHBIC
HE33aBHCHMO OT KIIMMATHYECKOTO Iosica

Jonyctumast  00Jyd€HHOCTb Ha IOCTOSHHBIX paOouuX MecTaxX 3aBHCUT OT TeMIIepaTyphl
BO3/yXa paboyeil 30HbI M TeMIepaTypbl HCTOYHHKA (pHUC. 2).
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Temneparypa, °C

Pucynox 2 — JlomycTrMast HHTEHCUBHOCThH OOJTy4€HHUSI Ha MIOCTOSTHHBIX pab0YMX MecTax Mpu
Temneparype uctounuka: 1- 6onee 1000 K; 2 - menee 1000 K

Cnenyer OTMETUTb, YTO WHTEHCHUBHOCTb HM3JIy4YEHHs] HM3MEHsIETCd OOpaTHO MPONOPLHOHAIBHO
KBaJIpaTy pacCTOSTHHUSL.

[Tpon3BoICTBEHHBIE UCTOYHUKH TI0 XapaKTepy U3IYUCHHUS MOXKHO Pa3/IeUTh Ha YEThIPE TPYIIIbI:

1. C Tremneparypoii wusznyyaromeid noBepxHoctd a0 500°C (maponpoBOAbl, CYIIUIbHBIE
YCTAaHOBKH, HHM3KOTEMIIEpATypHBIE ammapaThl, Hapy>KHas MOBEPXHOCTh PA3JIUYHBIX TEYeH W Jp.); UX
CHEKTpP COAEPKUT JUIMHHBIE HH(PpaKpacHBbIE JIy4H ¢ JIUHOM BOIHBL 3,7 - 9,3 MKM.

2. C remneparypoii nosepxaoct oT 500 1o 1300°C (oTKphITOE MIaMsi, OTKPBITHIE TPOEMBbI
HarpeBaTeNbHBIX MEeYEH U TOTOK, HATPETHIA METAILT - CIAUTKH, 3aTOTOBKH, PACTIaBICHHBIA YYTYH U
OpOoH3a U JIp.); UX CIIEKTP COACPKUT MPEUMYIIESCTBEHHO WH(DpaKpacHBIE JIYIH ¢ JITMHOHN BOIHBI 1,9 - 3,7
MKM, HO TOSIBIISIFOTCS U BUAMMBIE JIYUH.

3. C remneparypoii 1300 - 1800°C (0TKpBIThIE MPOEMBI TUIABHIIBHBIX TI€UEH, pacTUIaBICHHAS
CTallb U JIp.); UX CIIEKTP COJIEPKUT KaKk MH(paKpacHbIE JIy4IH BILIOTH O KOPOTKUX C AJTMHOW BOJHBI 1,2-
1,9 MKM, Tak U BUIUMBIE OOIBIION SIPKOCTH.

4. C temneparypoii Boimre 1800°C (maMs 31eKTpOAYTOBBIX MeUei, CBApOUHBIX aliapaToB U Jp.);
WX CIIEKTP U3IYYEHHS COACPKUT, HApsIAy ¢ MH(PAKpaCHBIMU M BUAUMBIMH, TaKKe yIbTpaduoieToBbie
y4d ¢ JMHOU BOJHBI 0,4-0,76 MKM.

MHTEHCUBHOCTh TEIJIOBOTO MOTOKA Ha pa0ouyuX MecTaxX OTHAEIbHBIX IPOU3BOJACTB JaHA B
[Ipunoxenunn 1.

3amura OT TerioBoro uziaydeHus B coorBercTBUM ¢ CanlluH 1.2.3685-21 "T'uruenuueckue
HOPMAaTHBBI ¥ TpeOOBaHUs K 00ecredeHn 0 0€301MacHOCTH U (W) O€3BPETHOCTH AJI YyeoBeKa (pakTOpOB
cpensl obuTaHus" 00ecTIeunBaCTCS PA3TUIHBIMU METOIAMH.
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Bce MeTonibl iensiTes Ha 4eThIpe IpyNIbL:

1. Merozibl, ycTpaHsIOUIME MCTOYHHMK TEIUIOBBIIEICHUH (repMeTh3anus o0opy10BaHus,
MakCUMajbHasi  MEXaHU3alus U  aBTOMAaTH3alLUs TEXHOJIOIMUYECKUX IPOLECCOB C BBIBOJOM
paloTaroLINX U3 «TOPSYUX 30H», ONTUMAIbHOE pa3MelleHre 000py10BaHus U pabounx MecCT,
aBTOMATUYECKUI KOHTPOJIb U CUTHAIM3ALIMS).

2. Metofpl, obneryaroniye TeIIooTAauy Tejla ueloBeKa (BeHTUISIMS, TyIIUPOBaHUE U JP.).

3. Meroapl, 3alMIIAIONIME OT JIYYUCTON SHEPTUH (SIKPAHUPOBAHUE).

4. NunuBuyalibHas 3al1UTA.

B coorBerctBUM ¢ «CaHUTapHO-3MUAECMUOIOTHUECKUE TpaBuia [uruennyeckue TpeOoBaHUSA K
MIPOEKTUPOBAHHUIO BHOBb CTPOSAILIUXCS U PEKOHCTPYUPYEMBIX NPOMBINUICHHbIX npeanpusatuil. CanlluH
1.2.3685-21 '"l'urmenuyeckue HOPMATUBBI M TpeOOBaHUS K oOecreueHHIo Oe30MacHOCTH U (WJIN)
0e3BpelHOCTH JUIS 4YelloBeKa (aKkTOpOB cpeAbl OOMTaHMs" TEIUIO3alIUTHBIE CPEJICTBA JIOJKHBI
obecreunBarh TEMIOBYI0 OOIydeHHOCTh Ha paboumx Mectax He Oomee 0,35 kB1/M? m TemmepaTypy
noBepxHocTU obopynoBanus He Boiie 308 K (35°C) npu TemnepaType BHYTPH MCTOUYHUKA TEIJIOTHI JI0
373 K (100°C) u ue Boime 318 K (45°C) npu temrieparype BHyTpu uctounuka o6omuee 373 K (100°C).

BoznymHoe nymupoBaHHE TNPUMEHSETCS TpPH BO3ACUCTBUM Ha paboTaromero TerioBOro
00yueHns MHTEHCUBHOCTRIO Oonee 0,35 kBt / M2 Ilpu unTeHCHBHOCTH 00TydeHus cBpie 2,1 kBT / M2
COBMECTHO C IyIIUPOBAHUEM MPUMEHSIOT IPYTHe METO/IbI - TeIUIOU3OJISIHIO, SKPaHUPOBAHUE H JIP.

Termon3onauus ropsuux MOBEPXHOCTEM CHUXKAET TEMIIEpaTypy H3JIydarollell MOBEPXHOCTH U
YMEHbIIAeT Kak oOllee BbIACTICHHE TeIUIOThl, TaK M JIYUUCTYIO €ro 4YacTb. ACCOPTUMEHT
TEIUIOU30JSIIMOHHBIX MaTEepHalloB BEIMK, OHM INOJPA3AEsAIOTCS Ha HeOpraHudeckue (MUHEpajabHas U
CTEKJISIHHAsI BaTa, IAMOT, STYEUCThIE OCTOHBI U JIp.) U OpraHuYecKue (IPeBECHOBOJIOKHUCTHIE, TOP(SHBIE,
POOKOBBIE TUTHTHI).

Jns wuzonsauuu o0opyAoBaHUsA ¢ TeMieparypod TeruioHocutens Bbime 100°C  marepuanbl
MPUMEHSIOTCSL TOJIBKO Heopranmdeckue. OOBIYHO IS TEIJIOM3OJALUU TPUMEHSIOTCS MaTepHalibl,
TEIUIONPOBOJHOCTh KOTOPBIX NpH Temmneparypax 50-00°C ne npessimaer 0,2 Bt / (M -/ K). IIpu Bei6ope
TEIUTOM3O0JISIIMOHHBIX MaTepUAIOB NPUHUMAIOT BO BHHMAaHHE IPOYHOCTh M IUIOTHOCTH MaTepHaia.
Marepuansl ¢ OAMHAKOBOM IUIOTHOCTbIO HE BCEr/la HMMEIOT OJIMHAKOBYIO TEIUIONPOBOJHOCTH, T.K.
TEIJIOU30JIMPYIOIINE CBOWCTBA 3aBUCAT HE TOJBKO OT 00beMa BO3AyXa B MOpPax, HO INIaBHBIM 00pa3oM OT
PaBHOMEPHOCTH paclpeesIeHUs BO3yXa B MaTepHale.

B tom cnyuae, korja TENaou30Js1us He O3BOJISET JOCTUYb Ha MOBEPXHOCTH 000pyI0BaHUs
45°C, oCyLIECTBIISIIOT €70 3KPaHUPOBAHHUE.

Tenno3amyTHBIE JKpaHbl MPUMEHSIOT U JIOKAJTU3allMi HCTOYHUKOB JIYYUCTOH TEIUIOTHI,
YMEHBIIEHUsI OOJYYeHHOCTH Ha pabouumx MecTaXx M CHIDKEHHMsS TeMIepaTypbl IOBEpXHOCTEH,
OKpyxammux pabouee Mecto. OcnabieHue TEIUIOBOTO IIOTOKAa 3a 53KpPaHOM OOYCIIOBJIEHO €ro
MOTJIOTUTENBHOM U OTpaXkaTeabHON CIIOCOOHOCTBIO.

D(PGhEeKTUBHOCTh TEIJIO3AIIUTHOTO JKpaHa OIEHUBAETCS JOJied 3aJep>KaHHOW TEIUIOTHI U
orpeJiensercs 1no Gpopmyie:

== E 40006 = ML 1000
E, m
rae El, E2 - HMHTCHCHUBHOCTL TCIIJIOBOTO IIOTOKA Ha pa60qu MECTE COOTBETCTBECHHO OO0 U ITOCJIC
YCTAHOBKH 3KpPaHOB; M - KPATHOCTb OCHa6HeHI/I5{ TCIIJIOBOI'O MOTOKA, paBHAA El/ EZ.

Pa3nuyaroT TemiooTpaXkaroIIne, TEMIONOIONIAOIIME U TEMIO0TBO e dKkpanbl ([Ipriokenue
2).

[To crernienn MPO3pavyHOCTH OHH JICTISITCSA HAa HEMTPO3pavHbIe, MOTYMPO3PAUHbIC H IPO3PAYHBIC.

K HEMPO3PAYHbIM OTHOCATCSA MCTAJUIMYCCKHUEC BOJOOXJIAKIAAOIINE U (byTepOBaHHBIe aC6eCTOBBIe,
AJJFOMHUHHUCBBIC 3KpaHI>I. K HOJIprO?,paqHBIM - BKpaHI)I nu3 MeTaHHquCKOﬁ CC€TKH, ICIIHBIC 3aBECHI,
OKpaHbl U3 CTCKJIA, apMUPOBAHHOTO METAJJINYECKON CETKOM. K MMpO3pavyHbIM OTHOCATCA SKpaHbl U3
Pa3IMYHBIX CTCKOJI - CHIIMKATHOI'O, KBApLEBOIO M OPraHU4YCCKOro, IINICHOYHBIC BOJAAHBIC 3aBCCHI,
CBOOOJIHBIEC U CTEKAIOIIKE MO CTeKIy. Hempo3payunsie v Mpo3pavHbie SKPaHbl MOTYT OPOIIATHCS BOJISIHON
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MIeHKOM. [[ns KakIoro BUAa PKpaHa B CHPABOYHOM JIUTEpAType MPUBOIATCSA NONYCTHUMbIE 3HAYEHUS
TEeMIIEpaTypbl 1 MHTEHCUBHOCTH 00JIyueHus, a Takke 3((HEeKTUBHOCTHU MPU IPUMEHEHUH.

Hemnpo3paunsie ¢pyTepoBaHHBIC YKPaHbl MOTYT MPUMEHATHCS MPU UHTCHCHBHOCTH OOJTYUYCHHS 10
10 xBt/M? , acbecToBble - 10 3 KBT/M%, 3(eKTHBHOCTL HX COCTaBIAeT cooTBeTcTBeHHO 30 M 60 % .
@dyTepoBaHHbIE TEMJIOOTBOAALIME 3KpaHbl (OpoLIaeMble BOAOH) MOIYT MHPUMEHSTHCS NpU KOO
MHTEHCUBHOCTHU U 3(PPEKTUBHOCTH UX BO3PACTAET.

[Tosynpo3pauHble 3KpaHbl IPUMEHSIOTCS B TEX CiIydasiX, KOI/la SKpaH HE JOJDKEH MPENsSTCTBOBATh
HaOJIIOJIGHUIO WM BBOAY 4Yepe3 HEero HMHCTpyMEHTa, MmaTepuana. [Ipumenstor CETKHU npu
MHTEHCHBHOCTH TI0TOKa 10 0,35-1,05 xB1/M?, adpextuBHOCTS cocTapuseT 35-75% B 3aBUCHMOCTH OT
koiuuecTBa cioeB. Llenubie 3aBeckl 6omnee 3 dextusHbl (70 %), nuanazon ux npumenenus -0,7-5 kBt /
M2,

[Ipo3paunble 3KpaHbl HU3TOTABIMBAIOTCS W3 PA3IMYHBIX CTEKOJ, mnpudeM 3((EKTHBHOCTH HUX
3aBHUCHUT OT CIIEKTPAJILHOTO COCTaBa M3IydeHus. [Ipu 1irHe BONHBI U3ITydeHHs 00Jiee 5 MKM HCTIONIB3YIOT
0OBIYHOE CTEKJIO TOJIIMHON 10 1 MKM, MpH IJTUHE BOJTHBI 2,8 — 5 MKM - O€CIIBETHOE CTEKJIO TOJIIIMHON 5
mM. [pu muae Bonubl n3nydenus 0,75 — 2,8 MKM NPUMEHSETCS TETUIO3AIUTHOE CTEKJIO TOJIIIUHON 5-6
MM.

D¢ eKTUBHOCTE HKpPaHOB M3 CTEKOJ 3aBHCHT OT TEMIIEpaTypbl HMCTOYHHKA: HAWOOJIBIIYIO
s dextuBHOCTs Mpu Temieparype 10 1100°C umeer opraHuueckoe CTEKJIO TOJIIMHON 6-8 MM, BBIIIE
1100°C - 3akajeHHOE OKpalIEHHOE B Macce.

[Tpo3paunble TEMIOOTBOMALINE SKpPaHbl (BOJASHBIE M BOJOJUCIEPCHBIE 3aBECHI) MPUMEHSIOT IS
SKpaHUPOBaHUS pabOUYMX OKOH I€YEeH, T.€. TaM, IJie Yepe3 3KpaH HE0OXO0AUMO BBOJUTh HHCTPYMEHT WM
3aroTOBKH.

Tonkue BoasHBIE TIEHKH (10 15 MM) 3aMeTHO MOTJIOIIAIOT JIyYH C JJIMHOW BOJHBI O6oee 1,9
MKM, a CHJIbHO - Oonee 3,2 MkMm. [loaTomy oHM 3(pPEeKTUBHBI 7151 ICTOUHUKOB C TEMIIEPATypOl 10
800°C. Ilpu Tonmuue BoAb! 15-20 MM MOIHOCTHIO OTJIOLIAOTCS JIyYH C JIJIMHOW BOJIHBI Oosiee 3,2
MKM. DKpaHbI U3 CTEKJIa CO CTeKaromel Bo10il uMeroT 3pdexTuBHOCT 10 90 % U MOTYT IPUMEHSATHCS
npu uETeHCHBHOCTH 1,75 KB1/M2. KoaddunuenT >3pHeKTHBHOCTH BOAOAUCIEPCHBIX 3aBEC TTOCTOSHEH
B JIMara3oHe JIMH BoJIH 1-3 MkM u nocturaet 70 %. PekoMeH1yeTcsi K IPUMEHEHHIO TIPU
MHTEHCUBHOCTH 00ydenus 10 3,5-7 kB1/Mm2.

METOJIUKA SKCIIEPUMEHTA

Onucanuie yCTaHOBKH U TPHOOPOB
Ha puc. 3 wm3o0pakeHa yCTaHOBKA ISl OMNpPENCICHHUS WHTCHCHBHOCTH JIYYUCTOW JHEPTHH U
CHIDKCHHUS €€ IIeTTHON W BOJSHOW 3aBECOi, KOTOpas COCTOMUT M3 CIEAYIOIIMX OCHOBHBIX Y3JIOB: CEKIIHH
3aBec 9 , ruapoarperara 16 , xopmyca 18 , manenn yHpaBJIeHHs 14.

B - % Pued ! 5

e e e =t

Pucynok 3 — YcraHoBKa 1i1s OnpeiesIeHUs MTHTEHCUBHOCTH JIyYUCTON SHEPTUU

W cTOYHMKOM JIYYHCTOM SHEPTHH CIY)KUT HarpeBaTeIbHOE YCTPOWCTBO, COCTOAIIEE U3 CIUPATH
HakamuBaHug 12.

23



Cekuus 3aBec COCTOMT U3 BaHHOUKM 10, B KOTOpylO M3 0aka HarHeTaeTcs BOJA, CIIUB BOIBI U3
BaHHOYKH, JUIsl 00pa30BaHUS 3aBECHI, IPOUCXOAMT 10 HAIPABISIOUIUM CTEPKHAM 13 B CIMBHON KOPOOOK,
110 KOTOpOMY Boja cHoBa mojaercsi B Oak. Cekuusi 3aBeC €LIE COCTOUT U3 TPEX PSIOB BHCALIUX
METAJJTMYECKUX LIeNel, YCTAaHOBJIEHHBIX HA MOBOPOTHBIX KPOHIITEHHAX, KOTOpbIE AAIOT BO3MOXKHOCTb
yCTaHAaBJIMBAaTh UX HAa IIyTU U3JIy4YEHUs B OJMH, 1BA WIN TPU pAaa.

JlyuucTyro SHEpruio0 HampaBiSIIOT K OJHOM M3 3aBec MPU MOMOIIM OTpa)kaTelis, MOBOPOT
KOTOPOT'0 OCYLIECTBIISIETCA py4uKoit 11.

Kopmyc ycTaHOBKM COCTOMT W3 Kapkaca, 3allMTHBIX JHCTOB W INTaHr 15 ana mratuBa 7,
aKTUHOMETpa 8.

[Ipy HEoOXOAMMOCTH BBUIET IITAHT MOXET MEHSATbCs. JlJig ompesesieHuss paccTOSHUS MEXIY
HCTOYHUKOM M3JIYy4E€HUs U aKTHHOMETPOM Ha LITaHraxX CTOST yKa3aremnu O.

Ha nynere ynpaBineHus Haxondrcs 4 KHONKW. BkilroueHHe Hacoca MPOU3BOJAUTCA KHOIKOW 2
«ITyck», a ero otkmouenne — KHONKOU 1 «Crom». COOKY MOMEIIEeH aBTOMAaTUYECKHH BhIKIItOYaTensb 17.
BxiroueHne JnUTaHUS CUTHAIU3UPYETCS JAMIOYKOM 3, BKIIOYEHHE U OTKJIIOYEHHE Cclupayien
HaKaJMBaHUS POU3BOIATCS KHONIKaMH 4 u 5.

H3mepeHne WHTEHCHUBHOCTU TEIUIOBBIX H3IIYyYEHUN HHA4Ye HA3bIBAIOT aKmuHomempueil (OT
rpedeckux cioB aktis , aktinos - Iyd u inertio -Mepsit0, U3MEPSIIO).

[TpuGopbl, ¢ MOMOIIBI0 KOTOPHIX MPOU3BOMAAT  OMpeEelieHne WHTEHCUBHOCTH W3Ty4YCHHS,
Ha3bIBAIOTCA  akmunomempamu (puc. 4).

Pucynok 4 — BHentnuii Buj nepenHei U 3aJiHel aHelIn akTHHOMETpa

W3mepeHue TeraoBOro u3ay4yeHusl MOXKHO MTPOU3BOIUTH TAKKE C IOMOIIbIO TAPHOTO TEPMOMETPA.
TepmoasieMeHTHI U3rOTOBJIEHBI B BHJIE TepMOOaTapei U3 MIACTHHOK, CHAsHHBIX MeXAy coOoil. 'opsune
cram TepMoOarapeil OKpamieHbl B YEPHBIN I[BET, a XOJIOJHBIC CIaW - OKPAIICHBI B OCNbIA MBET - 2.
BcenenctBue 3T0ro, HaXoAsChb B OJAMHAKOBBIX YCJIOBHAX K IOTOKY JIYYHCTOM SHEPrUH, TOpSUYUE CIaw,
OKpallleHHbIE B UEPHBIN LIBET U moruomaromue 98 % Tema, OyayT uMeTh 0oJiee BHICOKYIO TEMIIEpaTypy,
YeM XOJIO/IHbIE CIIaM, OKpallleHHbIE B OeNblil IBET, oTpaxaroue 92 % JIyducToi SHEepruu.

[Ton Bo3deiicTBHEM pPA3IMYHOM CTEMEHM HArpeTOCTH TOpAYUX U XOJIOJHBIX CIIaeB B
TEPMOIJIIEMEHTAaX BO3HUKAET AJIEKTPUYECKUH TOK, KOTOPBI OTKJIOHSET MOABMXXHYIO 4acTb
rajlbBaHOMETpa U MPUKPEIUIEHHYI0 K Hell cTpenky. lllkama akTMHOMETpa OTrpayMpoBaHa B KaJOPHUSX.
Jlnanazon usMeperus ot 0 10 20 kajn / cM? -MuH.

[NOPAOK BBIIIOJIHEHWA PABOTbBI

[lepen BhIMONIHEHHEM pabOThl HEOOXOIUMO YTOUHHTH 3aJaHHE y MpernojaBaTeis U MPUBECTU B

pabouee cOCTOSTHHE YCTaHOBKY:

1. BxitounTh nuTaHMEe yCTAaHOBKHU BBIKITFOUaTenem 17.

2. BximrounTs nuTaHue Hacoca, HaXkaB KHOTIKY 2.

3. KHonkoi#i 5 BKITIOUUTH UCTOYHUK JIYYUCTON SHEPTUH.

4. C nomouipl0 aKTUHOMETpPA H3MEPUTH MHTEHCUBHOCTh U3JIy4EHUs Ha pa3HbIX

PACCTOAHUAX OT UCTOYHHUKA, MCHSA MMOJIOKCHHUEC HITAHTI' 6.
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S. VYcranaBnuBarh noouepenno 1,2,3  psiga nenHeIX 3aBec (B COOTBETCTBUU C 3aJaHUEM),
MpOorpeBas WX Kax/blil pa3 nepes u3MepeHrueM 6-7 MUHYT 3aMEPUTh HHTEHCUBHOCTD U3ITy4EHUSI.

6. [lepenectu mTanry 6 BI€BO, YCTAHOBUB HY)KHOE PACCTOSHHE, U3MEPUTh MHTEHCHBHOCTD
u3Ny4yeHus: 6e3 3aBeChl.

7. Co3nath BOJASIHYIO 3aBECy, OTpPEryJIMpOBaTh €€ TOJIIUHY KpeHoB 19, wu3sMeputhb
MHTEHCUBHOCTb.

8. BoIkimrounTh ycTaHOBKY KHOIIKaMu 1,4 1 BbIkitouaTenem 17.

BHUMAHMUE! Ilpu paboTte ¢ akTHHOMETPOM TEPMONPUEMHHK BO BPEMs M3MEPEHUN OTKPBIBATH
Ha2-3c.
BAPUAHTEHI 3AJJAHUN K PABOTE
BAPUAHT 1
1. I3mMeputh ¢ MOMOIIbI0 AKTHHOMETPA HHTEHCUBHOCTD TETJIOBOTO M3JTy4eHHUs ( Kajl / CM T * MUH )
IPU pa3IMYHBIX PACCTOSHUAX 1O MCTOYHUKA M3NydeHHs Oe3 skpaHa u 1,2,3 psgamu LIENHBIX 3aBec,
pesynbTaT u3mepenus nepesecty B KBT/M: (1 kan / cm? » mun e 0,7 kB1/M? ), 1aHHbIE 3aHECTH B TabI. 3.
Tabmuna 3 — Pe3ynbTaThl HCTIBITAHUS
YcnoBust n3MepeHus VIHTEHCHBHOCTH TEMIOBOTO U3JTydenus, KBT/mM? npu
CJIEIYIOIINX PACCTOSIHUSIX IO UCTOYHUKA U3TyUEHUS
0 50 100 150 200 250

HpI/I OTCYTCTBHHU 3aIIUTHBIX 3KPAHOB

[Ipy HasIMUKMK OJTHOTO psia Lenen

[Ipy HamMuMM IBYX PSAIOB LETIECH

[Ipy Hanuuuu Tpex psAaOB LEenen

2. IToctpouts rpaduxk 3aBucumocty E = f (1) . Bce kpuBble HauepTUTH Ha OJTHOM Tpaduke.
3. Paccuntath 3¢ (PeKTHBHOCTD 3aMUTHBIX JKPAaHOB Y IS PACCTOSHUS IO MCTOYHHUKA
u3nydeHus - ormerka «0» , JlanHble 3aHecT B Ta0. 4.

TaGnuua 4 — Pe3ynbpTarsl pacuera

Ne MaTepHaH JKpaHa Paccrosnue 10 UCTOYHHUKA Sq)(peKTI/IBHOCTL
U3JTy4EHUs], MM sKkpaHa - E
Cranp-3 0

4. Cpenare BbIBOA 00 3((}EeKTUBHOCTH 3aIIUTHBIX SKPAHOB, XapakKTepe BO3JCHCTBUSA U
JOMYCTUMON EPEHOCUMOCTH OOITYUEeHHUS.
BAPUAHT 2
1. U3MepuTh ¢ TIOMOIIBIO AKTHHOMETPA HHTEHCHBHOCTH TEIIOBOTO M3JTydeHus (kKaji / cM? - MUH)
IPU PA3TUYHBIX PACCTOSIHUAX O MCTOUHHUKA M3JIydeHHs Oe3 dKpaHa M C BOISHOHN 3aBECO, pe3ynbTaT
M3Mepenus epesectr B KBT / M2 . JlanHbIe 3aHeCTH B TaOM. 5.

Tabmuia 5 — Pe3ynbratsl uCibITaHUS

Ycnosus IHTEHCHBHOCTH TEIIOBOTO U3TydeHus, KBT / M2, ipu
N3MEpPEHHS CIIEAYIONINX PACCTOSHUSAX 10 UCTOYHHUKA U3ITYICHUS
0 50 100 150 200 250
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[Ipu OTCYTCTBUH
3alIUTHBIX DKPAHOB

IIpu BKJIFOYEHHOU
BOJISTHOU 3aBece

2. IToctpowuts rpaduk 3asucumoct  E = f (I). Bce kpuBble HauepTUTH Ha OJJHOM TpaduKe.

3. Paccuutarh 3()(peKTUBHOCTH 3aIIUTHOTO SKpaHa Y JUIg pacCTOSIHUS 7O MCTOYHMKA
n3mydeHus - ormetka «100». JlanHubpie 3aHecTu B Ta0. 6.
Tab6muia 6 — Pe3ynbrathl pacuera 7
Ne | Marepuan sxpana Paccrostaue no ucrounuka |I¢hGHEeKTHBHOCTH IKpaHa
U3ITyYEHUs, MM

Bona 100 = _ElE_EEz_ 100
1

4. Cpenatb BbIBOA 00 3((EKTHBHOCTH 3alIUTHOTO JKpaHa, XapaKTepe BO3ACHCTBUSA U
MEPEHOCUMOCTH O0ITydeHHUSI.
COLAEPXXAHUE U OPOPMIJIEHUE OTUETA O PABOTE

1. OT4YeT OJKEH COAepKaTh:

2. KpaTkuil KOHCIIEKT TEOPETUUYECKOM YaCTH.

3. Pe3ynbrarhl u3MepeHMs] HMHTEHCUBHOCTH M3JIYYEHHMs HA pa3HbIX pacCTOSHUSAX OT
MCTOYHMKA U3IY4YEHUS IIPU OTCYTCTBUM U HAJIMYUH 3aLUTHBIX SKPAHOB, IPEJCTABICHHBIX B BUE TAOJIMII.

4. Kpussie 3aBucumoct  E = f () mo pesynpratam  usmepenus. Pacuer ¢ dexTuBHOCTH
3aLIUTHBIX 3KPAHOB.

S. BriBos1 00 3¢(heKTUBHOCTH 3alIUTHBIX SKPAHOB, O XapaKTepe BO3JACHCTBUS U3ITYyUEHHUS.

TPEBOBAHUA BE3OITACHOCTU TPY A
be3 pasperienus npenojgaBarensi yCTaHOBKY HE 6Ka0uamy!
IIpy ycTaHOBKE ILENHBIX 3aBEC MOJb30BATbCSA  CIELMAIBHBIM  KPIOYKOM  Ha JEPEBIHHOU

pYUKe.
BOIIPOCHI JJJIA1 CAMOIIPOBEPKH

1 Kak ocymecTsisieTcs nepejaya Ternsa OT 4eJI0BeKa B OKPYKAIOLIYI0 cpery?

2. Kak nelicTByIOT pa3nuyHble BUABI U3IyYEHHs] Ha OpraHU3M YeoBeKa’?

3. Yem xapaktepusyrorcss npodszabosieBaHuss pabOUYMX, CBS3aHHBIX C MPOAOJIKHTEIbHBIM
HaXO0XKJICHHEM B 30HE BO3/ICHCTBHS Ha YeIoBeKa?

4. Ot kakux ¢akTOpoB 3aBUCUT (P (EKT BO3IEHCTBHSI TEIJIa HA YeIoBeka?

5. Ha xaxue rpymimbl moapa3aemstoTcs TPON3BOICTBEHHBIE HCTOYHHUKH JTYIHCTON SHEPTHH?

6. Kakas BenmnumHa oOiyueHHst cuMTaeTcs nepeHocumoir B coorBercTBuu CanlluH
1.2.3685-21?

7. Knaccudukanus ycnoBuil Tpyaa B 3aBUCUMOCTH OT MHTeHcuBHOCTH MK 00iydeHus.

8. Ha yem ocHoBaH mpuHIMI pabOTHl aKTUHOMETpaA?

9. MeTobI 3alUTHl YeIOBEKa OT JIYYUCTOTO TeIUIa.

10. Kak omnpenensiercst 3ppexkTHBHOCTD 3alIUTHOTO SKpaHa?

11. Tennouzonsanus 060pyA0BaHMs, IPUHIUI €€ YCTPOICTBA.

12. JlaiiTe XapaKTepUCTHUKY TEIJIO3aUTHBIX SKPAHOB.
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VCCJIEJOBAHUE METEOPOJIOTMYECKUX YCJIOBUI HA PABOYEM MECTE
Llenv pabompl: M3y4UTh OCHOBHBIE MPHUHIUIIBI HOPMUPOBAHUS METEOPOJIOTHYECKUX YCIOBUH Ha
pabouem MecTe, MPUOOPHI U METOBI KOHTPOJISI METEOPOJIOTHIECKUX apaMeTPOB, OLEHUTD MOTy4YeHHbIC
3HAQUYEHMS Ha OCHOBE JEHCTBYIOIUX CAHUTAPHBIX HOPM.

OCHOBHBIE ITOHATHA 1 OITPEJAEJIEHN A

bonpimioe BiaMsHME HA OpraHU3M 4YeJIOBEKAa B IPOM3BOJICTBEHHBIX YCJIOBHUSX OKa3bIBaOT
METEOPOJIOTUYECKUE YCIOBHS, WIM MUKPOKIMMAT. MUKpPOKIMMAT IPOU3BOACTBEHHBIX IIOMELICHUN - 3TO
KJIUMAT BHYTPEHHEHW Cpelbl 3TUX IIOMELIEHUH, KOTOPBIM OIpEAeNsAeTCsl COYETaHHEM CIIEIYIOLUX
napamerpos: Temmeparypsl T (°C), oTHocuTenbHOM BiakHOCTH @ (%), CKOPOCTH ABHKEHHS BO3LYXa U
(M/c), TemmepaTypbl OKPYKAIOIIUX IMOBEPXHOCTEH (MHTEHCHBHOCTUM TEIUIOBOTO U3Iy4YCHHS) H
OapoMeTpuveckoro aaBieHus P (MM pr. cT.).

Bce mapameTpsl MUKpOKIMMATa UCCIASIYIOTCS U HOPMHUPYIOTCS 115l paboueii 30Hb1. Pabouas 30na —
IIPOCTPAHCTBO BBICOTOM 2-3 M HaJ YPOBHEM IIOJIa MM IUIOIIAJKH, HA KOTOPOM HAXOIUTCS MECTO
BpEMEHHOro mnpeObiBaHus padouux. llocTosTHHBIM MecTOM paboThl CUMTAETCSI MECTO, Ha KOTOPOM
paOoTaromuii HaxoauTcs 6osee 50% cBoero pabouero BpeMeHH iu 6os1ee 2 4acoB HEMPEPBIBHO.

[Ipomecc oOpa3oBaHus TeIUia B OpraHU3ME YeJIOBEKa B PE3yNbTaTe MPOTEKAHUS OMOXMMHUYECKHX
IIPOLIECCOB HAa3bIBAaeTCS TEIUIOOOpa30BaHMEM, NpOLECC OTJaud Tella B OKPYXKAIOIIYI Cpeny —
TervioBblAeNeHueM. Ilpu paBeHCTBe Temio00pa30BaHUS U TEIIOBBIIAEIECHUS YEJIOBEK UYBCTBYET ceOs
KOM(OPTHO, IIPH 3TOM TeMIIepaTypa Tella MOAAEePKUBACTCS [TOCTOSIHHOM Ha ypOBHE 36,5-37°C. Ecin
3TO paBHOBECHE HApYIIAETCA, TO HACTYIAET JINOO MeperpeBaHue, J1u00 NepeoxyiaxIeHue Opranusma.

[TocTosiHHas Temreparypa Teja MoAJepKUBaeTcsl 6aroaapst TepMoOperyssiuu. TepMoperysus —
COBOKYITHOCTH (DPU3MOJIOTHUECKUX M XMMHUYECKUX MPOILIECCOB B OpPraHU3Me YeJOBEKa, HAIIPAaBJICHHBIX Ha
MOAJEPIKAHUE TTOCTOSHHON TEMIIEpATyphl Tejla B IIMPOKOM JIMANla30HE U3MEHEHUH METEOPOJIOTrHYECKUX
(hakTopoB.

Tepmoperynsauuss — (U3NOJOTHUECKUN MpoLece, HaXOIAMMICS MOJ KOHTPOJIEM LEHTPaJbHOU
HEpPBHOU CUCTEMBI.

PaznuuaroT XuMHUECKy0 M (PU3MUYECKYI0 TEPMOPEryIALnio. XMMUYECKasi JOCTUTAeTCsl CHHYKEHHEM
YpOBHSI OOMEHa BEIECTB INPHU yrpo3e NeperpeBaHus OpraHu3Ma U YCHJIEHHEM OOMEHa BEILeCTB IMpHU
oxnaxaeHuu. OOHAKO POJb XUMHUYECKOW TEPMOPETYJSLUU B TEIUIOBOM PaBHOBECHMH OPraHuU3Ma C
BHEIIIHEW Cpeoil HEBEIWKa MO CPaBHEHMIO C (DU3UYECKON TEPMOpPETYJISIHNe, KOTopas peryiaupyer
OTJa4y TeIla B OKPY>KAOILYIO Cpeny.

OTtpaua Tensa OpraHu3MOM B OKPYKAIOIIYIO CPEly MOXKET MPOUCXOIUTH TPeMS yTIAMHU:

- B BHJIe HH(PAKPACHBIX JIyueil B HANpaBJIEHUH OKPYKAIOIIUX MPEIMETOB ¢ OoJiee HU3KOH TeMmeparypoi
(JryueucnyckaHueM);

- KOHBEKIIHE;

- HCIApEeHHEM BJIaru ¢ MOBEPXHOCTH TeJa U CIM3UCTBIX 000JI0UEK BEPXHUX AbIXaTEIbHBIX MYyTEH.

CooTHOLIEHHE MEXy Pa3IU4YHbBIMU BUAAMM OTJA4M TEIlIa MOXKET U3MEHATHCS B 3aBUCUMOCTH OT
METEOpOoJIOTHYECKUX (PAaKTOPOB M UX COUETaHUS, CyMMAapHOE K€ KOJMYECTBO OTJAaBa€MOro TeIula Mpu
JTAHHOM MHTEHCUBHOCTH MBIIIEYHON pabOThl OCTa&Tcs MOYTH MOCTOSHHBIM. KonndecTBo OTAaBaeMoro
Telyla YBEJIMYMBAETCS TIPU YCUJIEHUU MBIIIEUHOM pabOThl, COMPOBOXKIAEMON yBEIMYEHUEM
TET1000pa30BaHuUs.

B cootBerctBun ¢ CanlluH 1.2.3685-21, Bce paOoThl MO TSXKECTH MNOAPA3ACIAIOTCA HA TpU
KaTeropuu:

[lepBast kareropusi — nérkue Qusuveckre padoThl, MPOU3BOJUMBIE CHJSI, CTOS WM CBS3aHHBIE C
X07b00M, HO He TpeOyrollue CUCTEMAaTHUYECKOro (hPU3NYECKOrO HAMpPSLKEHHs WM TOAHATHUS TSKECTeH.
OHeprozatparbl cocTaBisioT 10 172 JIx/c (150 kkan/4). B kareroputo la BXoAsST paboThl, BBINOIHIEMbIE
CHJIS WK CTOs1, 03 mepemenienus Tsbkectei. B kareroputo I6 — paboTel, cBA3aHHBIE C XOb00i1.

Bropas karteropust — pa®oThl cpeAHel TsHKECTH, pacxoi HHepruu cocrtasisger 172-293 Jlx/c
(150...250 xkan/u). B kareroputo lla BxomaT paboOThl, CBA3aHHBIE C IOCTOSHHOW XOIBOOH, C
nepemenieHus: Tsokected 10 1 kr. B xareroputo 116 — paboThl, cBsA3aHHBIE ¢ X0Jb0OH M MEPEHOCKOU
HeOombpImx (10 10 Kr) TsDKECTEH.
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TpeThs KaTeropusi BKIIOYACT THKENBIE PAOOTHI, CBI3aHHBIC C CUCTEMATUYECKUM HAIPSKCHHEM, C
MOCTOSIHHBIMHM ~ TIEPEJBMIKEHUSAMH W TIEPEHOCKOW 3HAYMTENBbHBIX (cBbie 10 Kr) TsKecTen.
DHepro3aTparthl cocTaBistoT Oosiee 293 Jx/c (250 kkan/4).

B cooTBercTBUMM C yKa3aHHBIM CTaHAAPTOM YCTAHABIMBAIOTCA ONTHUMAJbHBIE M JIOMYCTHUMbIE
MUKPOKJIMMATUYECKUE YCIIOBUS B 3aBUCHMOCTH OT KAaTETOPUU BBITIOIHSAEMOW PabOTHl M TMEpUoja rojaa
(npunoxenue 1).

OnTuMalibHbIE MUKPOKIIMMATHYECKIE YCIOBHS — COYETaHUE MapaMeTPOB MUKPOKIMMATA, KOTOPBIC
IpU JUIMTEIHbHOM M CHCTEMaTHYeCKOM BO3JCHCTBUM Ha 4YelIOBEeKa OOECHEeUMBAIOT COXpaHEHHE
HOPMaJdbHOTO (DYHKIMOHAILHOTO M TEIUIOBOTO COCTOSIHHSI OpraHu3Ma O0e3 HampshKEHUs peakiui
tepMmoperynsauud. OHU 00ECHeurBalOT ONIYIIEHHE TEIUIOBOro KomdopTa U CO34al0T Haubojee
OJIaronpuUsATHBIC YCIOBHS ISl BBICOKOW pabOTOCTIOCOOHOCTH.

JlonycTrMble MUKPOKJIMMAaTHYECKHE YCIOBHSI — COUYETaHUE MapaMeTpPOB MHUKPOKIMMATa, KOTOpbIE
IpH JUTUTEILHOM M CUCTEMATHYECKOM BO3JCHCTBHHM Ha 4YEIOBEKAa MOTYT BBI3BATh MPOXOJAIICEe U
OBICTPOHOpMANIH3YIOIIEECs HM3MEHEHUE (PYHKIMOHAIBHOIO COCTOSIHMSI W HaNpsbKeHUE peakuui
TEPMOPETYJISAIHNH, HE BBIXOJSIIEE 3a TPEIeibl (PU3HOIOTHYCCKUX PHUCITOCOOUTEILHBIX BO3MOXKHOCTEH.
[Ipu 5TOM He BO3HMKAET MOBPEKICHUI WM HApyIIEHUN COCTOSHUS 3[0POBBS, HO MOTYT HaOJII0IaThCs
OIIYIIIEHUS TEIUIOBOTO TUCKOM(OPTA, YXYAIICHUE CAMOYYBCTBHSI M TTOHIKEHUE pab0OTOCIIOCOOHOCTH.

[lepuoasl Toma pa3fensioTcs Ha XOJOAHBINA (CpelIHEeCYTOYHasl TeMIepaTypa HapyKHOIO BO3yXa
umwke +10°C) u Témslii (cpemnecyTounas Temmeparypa +10°C u Boime.

[TapameTpbl MUKPOKJIMMATa OKa3bIBAIOT CYIECTBEHHOE BIUSHUE Ha CAMOYYBCTBHE PaOOTAIOIIETO.
brnaronpusitHpie (KOM(POPTHBIE) METCOPOJOTHYCCKUE YCIOBHS Ha TPOU3BOJCTBE SBIISIOTCS BaXKHBIM
(dakTopoM B OOECHEYEHHU BBICOKOM MPOU3BOAUTENBHOCTH Tpyla U NpoduIakTHKE 3a00JIeBaHUM.
HecoOmroferre TUTHCHHYECKUX HOPM MHKpPOKJIMMAaTa CHIDKaeT paboTOCIOCOOHOCTh YeIOBEKa,
MOBBIIIAET ONACHOCTh BO3HUKHOBEHUS TPABM U psijia 3a00JIeBaHUi, B TOM YHCIIE MPOPECCHOHATBHBIX.

Bricokas TemmepaTtypa Bo3ayxa Ha pabodyeM MecTe B COUYCTAHHM C BBICOKOH BIIAKHOCTHIO HIIH,
Ha000pPOT, YPE3MEPHOI CYXOCTHIO BO3JyXa MOXET MPUBECTU K MEPETrpeBaHHIO OpPTaHHW3Ma U BbI3BATh
HapyIICHHE TEPMOPETYIISAIIUN MEXKIY OPraHu3MOM YeJIoBeKa U BHEIIHeH cpenoit. [Ipu aToM y demoBeka
MOTYT BO3HHKHYTh OOJIE3HEHHBIE SBIICHUS: TOJIOBOKPYKEHHE, TOIIHOTA, TOTEPS] CO3HAHUS U JIp.

[Tpr HU3KUX TeMIlepaTypax W MOBBIIICHHON BIAKHOCTH MOXET OBITh MepeOXIaKIeHUE OPTaHu3Ma,
YTO CIMOCOOCTBYET BO3HHUKHOBEHHIO Pa3NUYHBIX 3a00JeBaHHUM (peBMATH3M, TPUMN U T.J.), BBICOKas
MOJIBFKHOCTH BO3JTyXa B pabodeil 30He MPOU3BOJICTBEHHBIX TIOMEIICHHH (CKBO3HSIKH ) TAK)KE MTPUBOIUT K
MPOCTYIHBIM 3200JI€BaHUSIM.

JIBmKeHHE BO3JIyXa B MOMCIICHUU SBJISCTCS BKHBIM (PAKTOPOM, BIUSIONIAM Ha CAaMOYYBCTBHC
4yenoBeka. B JkapkoM MOMEIIeHWH [BH)KEHUE BO3AyXa CIIOCOOCTBYET YBEIMUEHHUIO OTAauyu Teria
OpPTaHU3MOM W YIYYIICHUIO €T0 COCTOSHUS, HO OKa3bIBaeT HEOJArONMPHUITHOE BO3/ICHCTBHAE TIPH HU3KOH
TeMIIepaType BO3JyXa B XOJIOJAHOE BpeMs Troja. MuHUMaNbHAas CKOPOCTh JBIDKEHHUS BO3AyXa,
olrynaemas yesnoBekoM, coctasisger 0,2 M/c. B 3umHee Bpems roja CKOpOCTb JABM)KEHHS BO3AyXa HE
nomxkHa npessimath 0,3...0,5 m/c, B netaee — 0,5...1,0 M/c. B ropsunx mexax IomycKaeTcsi yBeTUUYCHHE
CKOpocTH 00yBa pabounx (BO3AyIIHOE TymupoBaHue) 10 3,5 m/c. CKOpOCTh BO3/IyXa TaKKe OKa3bIBACT
BIIUSTHUE HA pacrpeielieHne BPEIHBIX BEIIECTB B IOMEIICHUU.

JKn3HeneaTeIbHOCTh YeJIOBeKa MOXKET MPOXOJUTh B JOBOJBHO IMUPOKOM JHAIa30HE JABJICHHA,
nopsaaka 550...950 MM pT. CT., AJis 3I0POBbS YEIOBEKA OMACHO OBICTpOE U3MEHEHHE JIaBIICHHI, a He cama
BEJIMYHMHA 3TOTO JABJICHUS.

[Tpu BBITOIHEHUU HEKOTOPBIX CIEHUATBHBIX pabOT (YCTPOMCTBO TyHHENEH, TIOJIBOJAHBIE PaOOTHI),
rje TpeOyeTcsl TOBBIINICHHOE JAaBJICHWE BO3JyXa, YCTAHABIMBACTCS COKpANIEHHBIA paOo4uii JeHb H
obOecrieunBaeTcs TMOCTENEHHBIA TMepexoa OT OJHOTO JaBJCHHs K JpyroMy NyTéM YCTpOHCTBa
CHEIIMATLHBIX TIEPEXOTHBIX KaMep.

BraxHoCTh BO3/TyXa OKa3bIBaeT OOJIBIIOE BIMSHIE HA TEPMOPETYIISIHNIO opranu3Ma. [loBbIieHHas
BJIQXKHOCTh 3aTPYIHSICT TEPMOPETYIISINIO BCICACTBHE CHIDKESHUS MCTAPEHUS MOTa, a CIUIIKOM HH3Kast
BIIQ)KHOCTh BBI3BIBAET TMEPEChIXaHHWE OOOJIOYEK [bIXaTeNbHBIX MyTei. OcOoOEHHO HeOIaronpusITHO
COUYETaHHE BBICOKOM TeMIlepaTypbl M BJIaKHOCTH BO3AyXa. B 3ToMm ciydae TeruiooTnada uepe3 KOxXy
PE3KO CHUKACTCSL.
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BrasxHOCTh BO3/yXa XapakTepusyercs Benmumunnamu: W (r/m?), ¢ (%).

AOconroTHast BIaXXHOCTh W — MaKCUMaJIbHOE KOJIMYECTBO BOASHBIX MapoB (B rpaMmax), KOTOpOe
cozepxutcs B 1 M° BO3[yXa IIpK JaHHOM TeMIlepaType.

OtHocuTeIbHAsT BIAXKHOCTb (@ — OTHOIIEGHHWE KOJIMYECTBA BOJSHBIX IMapoB, (aKTHUECKH
COoZIep KALINXCS B TaHHOM 00bEME BO3/lyXa, K MAKCUMAJIbHO BO3MOKHOMY IIPH JJAHHOH TeMIepaType.

KonnuecTBO BOASHBIX MapoB, KOTOPOE COOTBETCTBOBAJIO Obl MaKCHMalbHOMY HACBIIICHUIO
BOJISIHBIMHU TTapaMH BO3/TyXa IIPU JAHHOW TEMIIEpaType, Ha3bIBAaeTCsl BIArOEMKOCTHIO BO3IyXa.

BnaroémkocTs Bo3yxa siBisiercs GyHKIUEH TeMIlepaTyphl, ¢ MOBBIIIEHUEM MOCIeIHEH OHA PE3KO
YBEITUYHBACTCS.

OOBIYHO B NPOU3BOJCTBEHHBIX IMOMEIICHUAX OIMPEAETSIOT OTHOCHTEIbHYIO BIIaXKHOCTb.
CaHuTapHBIMH HOPMaMH YCTAHOBJICHAa MHHHMAIBHO JOMYCTHMAas OTHOCHTENbHAs BIAXHOCTh B
nomemenuu — 30%, makcumainbHas — 75%, onrumanbHas BiaaxHocTh — 40...60%.

Merteoposiornueckue yciIOBUS TPOHM3BOJICTBEHHOM Cpelbl SBISIOTCS KOMGMOPTHBIMH, €CIIH
o0ecneunBaroT X0polllee CaMOYyBCTBHE pab0UMX U ONTUMANIbHbBIE YCIOBUS JUIsl paOOTHI.

W3meputh KOMQPOPTHOCTh (TEIJIOBOE OIIyNICHUE) 4YeJIOBEKa KAKUMHU-IN00 (pH3uvecKuMu
BEeJIMYMHAMU HEBO3MOXKHO, IOATOMY HeoOXoIuMMa BeIMYMHA, KOTOpas ompezensia Obl TEmIoBoe
OLIYIICHUE YEIIOBEKa U B TO XK€ BpeMs SBIUIACh (DYHKIMEH BEIWYHMH, XapaKTEPU3YIOIIUX COCTOSHUE
cpensl (t, @, v).

JIJs OLIEHKH TEIUIOBBIX OIIYIICHUH YEeJIOBEKA BBEICHBI YCIOBHBIC CIMHUIIBI H3MEPCHUS B BHJIE TaK
Ha3bIBAEMBIX TemrepaTyp: 3QppekTuBHOM U 3¢ (HEeKTUBHO-IKBUBAICHTHOM.

[Tox »ddexkruBHON TemmepaTypoi (3T) MoHUMAIOT TeMmIepaTypy HACHIIICHHOTO HETOBUXHOTO
BO3/lyXa, 00JIaJJaloIero TaKOU ke 0XJIaXAaollel ClIoCOOHOCThIO, KaK BO3YX C 3a/IaHHBIMH 3HAYCHHUSIMU
TEMIIEpPaTypbl W BiIaKHOCTH. Jlpyrumu crnoBamu, 3(QQEKTHBHAS TeMmIepaTypa — TeMIeparypa,
olIyIl[aeMasi 4eJOBEKOM IPH OMpPEIeIEHHON OTHOCUTEIbHOW BIAXXHOCTH U OTCYTCTBHM JIBMKEHUS
BO3/yXa B TIOMEIIICHUH.

O} PeKTUBHO-IKBUBAICHTHON TeMIepaTypoll Ha3bIBae€TCS TEMIIEpaTypa, OMIyIlaeMas 4eIOBEeKOM
IIpM OTHOCUTEJIBHOM BIIQXKHOCTH M ABMKEHHU Bo3ayxa. Ompenensiercs OT m O0T mo Homorpamme
(mpunoxeHue 2) Ui pa3NUYHBIX COYETaHMM mapameTpoB. OOHAKO OJTOT METOJ  SBISETCS
MPUOIMKCHHBIM, T.K. HE YUYUTBIBACT JACUCTBHE TaKUX (DAKTOPOB, KAK THKECTh, HAMPSHKEHHOCTHh TPy H

Aap.

Onucanue 1 ycTpoicTBO MpUOOPOB A1 U3MEPEHUS
Y KOHTPOJIS TapaMeTPOB METEOPOJIOTMYECKUX YCIOBUI
CranuoHapHblii icuxpoMeTp (puc.1l) cocTOUT U3 ABYX OAMHAKOBBIX PTYTHBIX TEPMOMETPOB, OJUH
13 KOTOPBIX CYXOH, a IpyrOM BIaXKHBIN.
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Pucynox 1 — Cmayuonapuwiii ncuxpomemp

PesepByap BiaxHOro TEpMOMETpAa TMIPOCKONHUYECKOM TKAaHBIO CBSI3aH CO CTAKaHYHUKOM,
3aII0JIHEHHBIM JTUCTHUILIMPOBAaHHOW BoAoN. CyXol TEPMOMETp MOKAa3bIBAET TEMIIEPATYPY OKPYKAIOILErO
BO3[lyXa, a BIAXHBIH - Oojiee HMU3KYI TEMIEpaTypy, BEIMYMHA KOTOPOHM 3aBUCUT OT CKOPOCTH
UCIapeHMsl BOJIbI ¢ OOEPHYTOrO TKaHbIO pe3epByapa. [1o COOTHOLIEHUIO ATUX TEeMIIepaTyp ONpeNestoT
BJIQXKHOCTh BO3/yXa B nomelieHnu. Kpome toro, 1ist u3mMepeHus: BIa)KHOCTH MPUMEHSIOT TUTPOMETPHI,
rurporpadsl, a TaKKe AacHUpPalMOHHBIA TcuxpoMmeTp AccMmana. [IpuHumMnm ero pabGoThl, Kak U Yy
CTallMOHAPHOI'O TICUXPOMETPA, OCHOBAH HAa Pa3HOCTH MOKAa3aHUU CyXOro M BIIQXHOIO TEPMOMETPOB B
3aBHCHMOCTH OT BJIaKHOCTH OKPYKAIOLIET0 BO31yXa.

AcnupalMOHHBIA MICUXPOMETP COCTOUT M3 JBYX OJAMHAKOBBIX PTYTHBIX TepMoMeTpoB | (puc. 2),
pe3epByapbl KOTOPBIX MOMELIEHbI B TPYOKHU 3alUThl 2. OTH TPYOKH COEMHEHBI C BO3yXOIMPOBOIHBIMU
TpyOkaMu 3, Ha BEpXHEM KOHIIE KOTOPBIX YKPEIUIEH aclHUpalUOHHBIM OJOK C KpbUIbYATKON 5,
3aBOAMMBIN KitouoM 4. (ITprBoa KpBIIBbUATKH MOXKET OBITH OT AJIEKTPOJBUrATENs).

[lepen pabGoToil pesepByap TMpaBOro TEPMOMETpa, OOEPHYTHI OaTUCTOM, CMa4yUBAETCS
JUCTWJUIMPOBAHHOW BOJOM IPU MOMOIIY MUIIETKH.

3areM KJIH04YOM 4 3aBOJAT MPYKUHY BEHTWISITOpa mcuxpomerpa. Ilpu 3TomM cHuU3Y 3acachIBaeTcs
BO3/YX, KOTOPBII 00TEKaeT pe3epByapbl TEpMOMETPOB. biarogapst 3ToMy cyxoil TepMOMETp MOKa3bIBaeT
TEMIIEpaTypy 3TOro MOTOKA BO3/yXa, a MOKa3aHUsI CMOYEHHOT0 TepMOMeTpa OyyT MEHbIIe, TaK Kak OH
OyzeT oxJaXJaaTbcs BCIIEACTBHE MCIAPEHUS BOJBI C MOBEPXHOCTH TKaHU. [lokazaHus ¢ TepMOMETpOB
CHUMAIOTCS HE paHee, 4eM uepe3 3-4 MUHYTHI.
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Pucynox 2 — Acnupayuonnwiii ncuxpomemp
OTHOCUTENBHYIO BJIQKHOCTb MOXHO OINPEACIUTh pa3Iu4yHbIMH  criocobamu. Benuwumna
a0COMIOTHON BIQXKHOCTH ONpeensercs no Ggopmyre:

W = FBJ‘[ - 0,5 (Tcyx - TBJ‘[) (P/755),

rne Fen - MakcuMmanpHas BI@XHOCTh MU TeMIepaType BiIaxHoOro tepMmomerpa Ten (Oepércs u3
npunoxeHus 3); Teyx; Tex — Temmeparypbl, MOKa3aHHbIE COOTBETCTBEHHO CYXMM M BIIaXKHBIM
tepmomeTpamu, °C; P — GapomeTpuyecKoe 1aBieHne, MM PT. CT.

OTHOCHUTENBHAS BIAKHOCTh BO3/lyXa ONpeeNseTcs Mo cieayroueit popmyie:

@ = (W / Feyy) - 100,

r7le @ — OTHOCUTEJbHAS BIAXKHOCTh, %; Feyx — 3HaU€HHE MaKCHMaJIbHOM BIIQXKHOCTHU IIPU TeMIlepaType
cyxoro tepmomMetpa Teyx (0epércs u3 npuinoxenus 3).

Kpome pacuetHoro cmocob6a OTHOCUTENBHYIO  BJIQXHOCTh  MOXKHO  ONPEAETUTh IO
MICUXPOMETPUYECKON Tabmuie (mpuioxenue 4) Wi Tcuxpomerpumueckomy rpaduky (puc. 1 G
MIPWIOKEHUS J).

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH MO TMCHUXPOMETPUYECKOMY TpaduKy MpPOU3BOIUTCS
CIIEAYIOIIUM O00pa3oM: IO BEPTHKAJIBHBIM JIMHUSAM OTMEYAIOT MOKa3aHHWs CYXOro TEepMOMETpa, IIO0
HAKJIOHHBIM — MOKa3aHUsl CMOYEHHOTO TEPMOMETpA; Ha MEPECeUCHUH 3TUX JMHUM MOITy4aloT 3HauYeHUs
OTHOCUTENIBHOM BIQXXHOCTH, BBIPQXEHHBIE B IpOLIEHTaX. JIMHHMM, COOTBETCTBYIOIIME JAECATKAM
MPOIIEHTOB, 0003HaueHbl Ha rpaduke mudppamu: 20, 30, 40, 50 u T.1. BraxHOCTP MOXHO TaKke
OTIPEACTUTH C IIOMOIIBI0 TUTpoMeTpa (puc. 3).
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Pucynox 3 — I'uepomemp BUT-2 ncuxpomempuueckuii
I'urpoMeTpoM NoOJB3YIOTCS AJIS IPAMOIO ONpPENEICHUS OTHOCUTEIBHOM BIAXKHOCTH BO3lyxa. B
OCHOBY €r0 yCTPOWCTBA MOJI0XKEHA CIIOCOOHOCTh YEJI0OBEUYECKOIo Bojioca (Osaroapsi TMTPOCKOIUYHOCTH )
YIJIMHATHCS BO BJIAYXHOM U YKOPAuMBATHCA B CYyXOM BO3/yXE.

l'urporpads! HCTIOMB3YIOT AJIST PETUCTPALMH HA JICHTE U3MEHEHHSI OTHOCUTEIBHON BIIAKHOCTH BO
BpPEMEHH.

s onpenenenust TemrnepaTypbl B OOBIYHBIX YCIOBUSAX UCIOIb3YIOTCS TEPMOMETPHI (PTYTHBIE HIIN
CIMPTOBBIE), TepMorpadsl (PETUCTPUPYIOIINE HA JIGHTE W3MEHEHHsl TeMIepaTypbl 3a ONpeAeiaEéHHOe
BpeMmsl).

i omnpeneneHus CKOPOCTH JBMXKEHUS BO3JyXa IPUMEHSIOTCS KpbUIbYAThlE W YalleuHbIE
aHEMOMETBI.

KpreinbuaTsiit anemometp (puc. 4) npuMeHseTcs Ul U3MEPEHUsT CKOPOCTEH JIBUKEHHs BO3yXa B
muanazone ot 0,3 mo 5 M/c. BerponpuémMHIKOM aHEeMOMETpa CIY)KUT KpbUIbUaTKa 1, HacakeHHas Ha
OJIMH KOHEIl, KOTOpBIM 3aKpelyIéH Ha IOJABMKHOM OIOpEe, BTOPOW — YEpe3 UYEpBSAYHYIO Ieperady
nepeAaéT BpallleHHe peayKTopa cu€THOro mexanmsma 2. Ero nudepOmaT uMeeT TpU IIKaIbl: THICAY,
COTEH, C€IMHUL. DBkiroueHMe M  BBIKIIOYEHME MEXaHM3Ma IPOM3BOAMTCA  appeTupom 3.
UyscrBuTepHOCTS iprbopa 0,2 m/c.

Pucynox 4 — Kpbutbuateliit aneMomeTp
Yamreynplii aHeMOMETp (PHC.5) CAYKUT IS U3MEPEHHsI CKOPOCTH ABMXKEHHUS Bo3ayxa oT 1 mo 20

M/c.
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Pucynok 5 — Yaweunwiti anemomemp

Berponpuémuukom aHemMoMeTpa CIIy)KMT YeThlpéXualleyHasl BepTyllika 4, HacakeHHas Ha oCb J,
Bpamiaromasics B onopax. Ha HuKHeEM KOHILIE ocH 5 Hape3aH 4epBsK 0, CBA3aHHBIA C PELYKTOPOM,
nepearoluil JBUKEHHE TPEM yKasbIBatoluM crpenkaM. Ludepbiat 2 umeer, COOTBETCTBEHHO, LIKaIbI
€/IMHUILI, COTEH, ThIcAY. YepBsk 6 uepe3 YepBAYHOE KOJIECO U TpUO nepenaéT IBHKEHHE LEHTPaIbHOMY
KOJIECY, Ha OCH KOTOpOrO 3aKpeIlieHa CTpesika 3 IIKayibl eIuHUl. Tpud LEeHTpaabHOro Kojeca depes
IIPOMEXKYTOYHOE KOJIECO IIPUBOJUT BO BPALIECHUE Majoe KOJIECO, HA OCH KOTOPOr0 HAacaXKeHa CTpeKa
mKansl coreH. OT Majoro kosieca 4epe3 BTOpPOE IPOMEXKYTOYHOE KOJIECO BpalleHHE Iepeaaérces
BTOPOMY MaJIOMYy KOJIECY, OCb KOTOPOI'O HECET Ha ce0e CTPEeJIKy LIKaNbI ThICSY 7.

BxiroueHrne M BBIKIIOYEHHE MEXaHU3Ma MPOU3BOAMTCA appeTHpoOM 9, OJIMH KOHEL KOTOPOro
HaXOJUTCS MO U30THYTOM MJIACTUHYATOW MPYKUHOM, SIBJISIOUIEHCS MOAMSTHUKOM YEPBAYHOIO KOJEca.
JJ1 BBIKITIOYEHMS CYETHOT'O MEXaHU3Ma appeTup 9 IpoBOPAYUBAIOT 110 YACOBOM CTpEJIKE.

Jpyroit koHel appeTupa Ipy 3TOM ITOAHUMAET IUIACTUHYATYIO IIPYKUHY, KOTOpasi, IIEpeMeEIas OCh
KOJIeca, BEIBOJUT YEPBIYHOE KOJIECO U3 3aLlECIUICHUS C YEPBIKOM 6.

BerponpuémMHIK aHEMOMETpa 3alMILEH KPECTOBUHOM M3 MIPOBOJIOYHBIX AYXKEK, CIYKaLIEH TakKe
JUISL KpETUJIeHHsI BEpXHEH OMOphl OCH BETPONIPUEMHUKA.

s OIIpENENICHUs] CKOPOCTU JIBWJKEHHUS BO3/lyXa, HM3MEPEHHOM C IOMOIIBI0 aHEMOMETpa
(KpBUTPYATOTO M YAILIEYHOTO), UCTIOIB3YETCs (hopmyIia:

C—-C
T

I7ie V — CKOpPOCTh JBIMXKEHHS Bo3ayxa, Ael. /c; Ci, C2 — COOTBETCTBEHHO HadallbHbIE U KOHEYHbIE
MOKa3aHusl aHEMOMETPA, JIeJ. T — MPOJOJDKUTEILHOCTh H3MEPEHUS, C.

UtoOBl TIEpEeBECTH 3HAUYEHHE CKOPOCTH IBIKEHUS Jel. /C B M/C, CIEIyeT BOCIOIb30BATHCS
rpadukamu Kk maHHoMmy aHemometrpy (puc. 2 II, 3 Il mpumoxenus 5). JIns sroro Ha ocu rpaduka
OTBICKMBAIOT YHCJIO, COOTBETCTBYIOIEE YHCITY JEJIEHUW B CEKYHIY, OT OTOH TOYKH MPOBOIAUTCS
TOPU30HTANIbHAS JIUHUS JI0 TIepecedeHus ¢ TMHuel rpaduka, a U3 MOMTyYeHHON TOYKH MPOBOJUTCS BHHU3
BEpTUKAJIbHAS JIMHUS JI0 TEPECeYEHUs C OChI0 abcimce. DTa TOUKa AT UCKOMYIO CKOPOCTh JBHIKEHUS
BO3YIIHOTO ITOTOKA M/C.

Hns w3MepeHuss MaiblXx CKOpocTed JABWXKeHus Bosnyxa (menee 0,5 wm/c), NPUMEHSIOT
TEPMOAHEMOMETPHI U KATaATEPMOMETPHI.

st m3mepenus 6apoMeTpUIECKOTO JAaBJICHUS B TaHHOW paboTe MpUMEHSETCS 0apoMeTp-aHEePOU]T
(puc. 5). [Ipenenst uzmepenus armocdepuroro nasiaeHus ot 600 mo 800 mm pr. CT. Ipu Temrieparype ot
muHyc 10 g0 miroc 40°C. [lena nenenus mkanst 0,5 mm pt. CT.

V=
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Omnpenenenne DT u DOT ocymectBusieTcss ciaenyrommm odpa3zom (mpumnoxerue 2). C mOMOMIIbIO
JUHENKN COEQUHSIOT TOYKM Ha IIKajJaX HOMOTPAaMMbI, COOTBETCTBYIOLIME IOKa3aTeliIM CyXOro H
MOKpPOI0 TEPMOMETPOB IICUXpoMmeTpa. B Mecte mnepecedeHus TMOJYyYEHHOM JIMHUM C JIMHUEH,
COOTBETCTBYIOIICH CKOPOCTH ABMXKEHUS Bo3ayxa, OyneT Haxoautbes DT (mpu v = 0) wm IIT (npu v =
0+3,5 m/c).

IHOPAJOK BbIIIOJIHEHW A PABOTbBI

1. Onpenenuth TemmepaTypy, OTHOCHUTEIBHYIO BIIQXHOCTh (TpeMsi croco0aMu) U CKOPOCTb
JIBUKCHHSI BO3AyXa Ha paboyem wmecte. CpaBHHUTH IIOJYYCHHBIC 3HAYCHHS C HOPMHUPOBAHHBIMU
3HaYeHUsIMU (TmpuiioxkeHue 1), JaThb OLEHKY MHUKpOKiIMMara. Pe3ynbTaThl 3aHecTH B MIPOTOKOJI
HCCIIEI0BAHUM.

2. C momompi HOMOTpaMMBbI (TIpHiIOKeHHue 2) ompeaenuTb 3¢PGeKTuBHYI0 U 3(pPeKkTUBHO-
SKBUBAJICHTHYIO TeMIepaTyphl. Pe3ynbTaTsl H3MepeHuil 3aHeCTH B MMPOTOKOJ UCCIICIOBAHUMN.

Ornpenenenne BIaKHOCTH BO31yXa
C IOMOIIBIO NICUXpOMETPa AccMaHa
1. CMouuTh C TOMOIIIBIO MUIETKH OATUCT Ha pe3epByape TEPMOMETpPA 3a YEThIPE MUHYTHI JI0 Havasa
u3MepeHuil. I 3TOro 3amojHAKT MUNETKY AUCTUIUIMPOBAHHOW BOAOW A0 YEPTOYKU WIIH, €CIIU
4€pTOUKa OTCYTCTBYET, HE ONMKe, 4eM Ha 1 cM 0 Kpasi MUMETKH, 3aTeM MUIETKY BBOASAT O OTKa3a BO
BHYTPEHHIOIO TPYOKYy 3alllUTHI TICUXPOMETPAa M CMAuMBAIOT TKaHb. BBDKIaB HEKOTOpPOE BpeMs, HE
BBIHMMasl MMUIMETKH U3 TPYOKH, BOMPAIOT U3IHUIIHIOK BOAY B PE3MHOBBII 0aJUIOH M BBIHUMAIOT ITUIETKY.
2. 3aBecTH BEHTWIATOP TNCHUXpPOMETpa 0 OTKa3a W Ha 4-i MHHYTE CHSThH IOKa3aHHUS CYXOTO H
MOKpOT'O TEPMOMETPOB.
3. Ompenenuthb OTHOCUTEJIbHYIO BJIQ)KHOCTh o IICUXOMETPUYECKOU Tabnuie,
MICUXPOMETPUYECKOMY IpauKy U aHATUTUYECKU. Pe3ynbTaTel 3anucarh B MPOTOKOJI UCCIICIOBAHUIA.
4. Tlomy4eHHbIE TaHHBIE CPABHUTH C HOPMHUPOBAHHBIMU 3HAYCHUSIMH.

Omnpenenenne CKOPOCTH IBUKECHHUS BO3/IyXa C TOMOIIBIO
YaIeyHoro aHeMoMeTpa

[lepen nu3MepeHuemM 3anucarh HaYaIbHOE MMOKAa3aHUE CUETYMKA TI0 BCEM IIKaJIaM.
BxirounTts BeHTUIISITOP. Pacmonoxxuts nepe HUM aHEMOMETP.
BxirounTh MEXaHU3M aHEMOMETpPA apPETUPOM Ha | MUHYTY.
Uepes 1 MUHYTY BBIKITIOYHTH MEXaHU3M aHEMOMETPA U BEHTUIISTOP.
3amucarh MOKazaHus CYETUYMKA aHeMoMeTpa. OnpeneanuTh pa3HOCTh MOKAa3aHU B JIe/C.
ITo rpaduky (puc. 2 I1 mpunoxenust 6) mepeBecTd CKOPOCTh U3 JIEJ/C B M/C, pe3ylbTaThl
CBECTH B IIPOTOKOJI HCCIIEIOBAHUH.

Omnpenenenue TeMiiepaTypsl 1 0apOMETPHUUECKOr0 JaBJICHUS

Jns onpeneneHus TeMmmepaTrypbl U 0apOMETPUYECKOrO JIABJIEHHSI BOCIIOJIB30BAThCS CYyXUM

TepMoMeTpoM 1 GapomerpoM. [lokazanust mpruOOPOB 3aHECTH B TPOTOKOJ UCCIIEAOBAHUIMA.
Omnpenenenne r¢ppexruHoit (IT) u apdexTuBHoO-
skBuBaneHTHoOH (DT) Temmneparypsl

OT u O9T omnpenensitorcss mo HoMorpamme (mpuinoxenue 2). 9T ompenensercs mpu CKOpocTH
JBUKEHMSI Bo3ayXxa, paBHoM 0, 30T — npu ckOpoCTH, N3MEPEHHOM € MOMOILBIO aHEMoMeTpa. [t aToro
COEJIMHSIOT TOYKH, COOTBETCTBYIOIIME TEMIIEPATYPAM CYXOT'O U BIAXKHOTO TEPMOMETPOB, U ONPEACIIAIOT
TOUYKY IIE€pEeCEeYECHUS MOIIY4YCHHOU NPAMOU € JIMHUEHN, COOTBETCTBYIOILIEN HYKHOU CKOPOCTH.

ocogabkwnhpE

COLEPXAHME 1 OPOPMJIEHUE OTYETA
OTYET NOKEH CONEPKATh:

1. Ha3zBanue u nenp 1abopatopHoii paboTHI.

2. OCHOBHBIE TIOHSTHS U (POPMYJIIBI.

3. HaszBanue npu0opoB, UCONb3yeMbIX B padoTe.

4. Pe3ynbrarel u3mepeHuii B BUje TaOIHIIbI.

5 BbIBOJBI O COCTOSHMM MHUKpPOKJIMMara B MOMEHT HCCIEIOBaHHS B COOTBETCTBUH  C

CanlluH 1.2.3685-21
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Tabmuma 1 — Pe3ynbrarsl ucnbiTanus

En OnbrtH HopMupoBanHnsbie 3HaueHUS
[Tokaszarenu U3MEPEHU bIC H1apame1pos
. JAHHbIE MHUKpOKJIMMATA
Onrtum. Homnycr.
Temneparypa Bo3ayxa:
- I10 CyXOMY TEPMOMETPY o°C
- 110 BIIAJKHOMY TEPMOMETPY
OTHOCUTENbHAS BIAXHOCTD °C
- pacuérHas
- 10  ICHUXpOMETpUYECKOM  Tabiuue
(mpunoxenue 4) %
- 110 TICUXpoMeTpuueckoMy rpaduky (puc. 1
IT npunosxxenus 5)
Yucno neneHuit aneMoMeTpa
- 10 ombITa
- II0CJIE OTIbITA nen/c
[IpoaoJKUTENBHOCTh ONBITA
CKOpoCTb JBUKEHMSI BO3/1yXa Mm/c
-« -
bapomMerpuueckoe naBiieHne MM PT.CT.
D¢ dexTHBHAA TeMIepaTypa °C
D¢ eKkTHBHO-IKBUBATICHTHAs TeMIIEpaTypa o°C
BOITPOCHI JI51 CAMOITIPOBEPKH
1. Kakumu OCHOBHBIMM MapaMeTpaMu XapaKTEPU3YEeTCs MHUKPOKJIMMAT IPOU3BOJCTBEHHBIX
MIOMEILEHUI?
2. Haiite omnpeneneHue MNOHATUSIM aOCONIOTHOM, MaKCHUMalbHOM UM  OTHOCHUTEIbHOU
BIIQ)KHOCTH.
3. Kak Bnusier n3aMeHeHune BIaKHOCTH B pabodyeM MOMEIIEHNHN Ha YeloBeKa?
4. Kakum 00pa3oM npoucxoauT nepeiada Temia ¢ MOBEPXHOCTH Tella YeJIOBEKa BO BHEIIHION
cpeny?
S. Uro Takoe Ttepmoperyasnus? KakoBbl OCHOBHbIE (hakTOpBI, CHOCOOCTBYIOIINE
TepMOperyisauun’?
6. KakoBo BnusiHME U3MEHEHHs 6apOMETPUUYECKOr0 1aBJIeHHUs Ha OpraHu3M yenoBeka?
1. Onumure NpUHLIKI pabOThHI CTAllMOHAPHOTO MICUXPOMETPA U IICUXpOoMeTpa AccMaHa.
8. Kak mponsBoauTcs u3MepeHre CKOpOCTEN IBUKEHUS BO3IYIIHOIO OTOKa? Y CTPOUCTBO U
MIPUHLIMII JEHCTBHUSI aHEMOMETPOB.
9. HazoBute neicTByromue HOPMAaTUBHBIE JOKYMEHTHI 110 OLIEHKE COCTOSHHUS BO3AYIIHON
cpenbl paboyeil 30HHbI.
10.  Kak moxpaszaensitoTcst Bce pabOThl B 3aBHCHMOCTH OT OOILIMX 3HEpros3arpar OpraHu3ma
yenoBeka? JlaiiTe MX KpaTKyr XapaKTepUCTHKY.
11.  Yt0 03HAYAIOT MOHATHUS «ONTUMAIILHBIE U JOMYCTUMbIE MUKPOKIMMATHUYECKHE YCIOBUS»?
12. HazoBute crmocoObl TEPMOPETYIISIIINN B OPraHU3MeE YeTIOBEKa.
13. Onummre NpUHIMI ASHCTBUS AKTUHOMETPA.
14. B 4uém otnimune ncuxpomerpa AccMaHa OT ncuxpoMerpa ABrycra?
15.  Kakue MeponpusaTusi 00eCHeuyuBAlOT HOPMAJIbHBIA MHKPOKIMMAT B IPOM3BOJACTBEHHBIX
oMeIeHnIx?

35



NCCIEAOBAHME OCBEILIEHHOCTU PABOYNX MECT ITPU UICKYCCTBEHHOM U
ECTECTBEHHOM OCBEIIEHNHA
Lenb pabomul: 03HAKOMHUTH CTYJCHTOB C OCHOBHBIMH METOJIaMH PacdeTa UCKYCCTBEHHOI'O OCBELICHHUS, a
TaKXe ¢ IMPaBUIaMU HOPMUPOBAHUS U KOHTPOJIS OCBEILIEHHOCTH Ha pabOYMX MecTax.

OCHOBHBIE ITOHATUA

OnHUM U3 BaKHEUILINX 3JIEMEHTOB YCIIOBUH TpyJAa ABJIAETCS OcBelleHue. [[paBuiibHO BBINONIHEHHAS
CUCTEMa OCBEUICHUS WIPAET CYLUIECTBEHHYIO pOJIb B CHUKEHUM IPOU3BOJCTBEHHOI'O TPAaBMATHU3MA,
yMEHbIIIasl MOTEHIHAIbHYI0 ONAacHOCTb MHOTHMX IPOW3BOACTBEHHBIX (DaKTOPOB, CO3AeT HOPMAaJbHBIE
ycloBuUsl paboThI, MOBBIMIAET 00IIyI0 paboTocnocoOHoCTh. Tak, yBenuueHue ocsemeHHoctd ot 100 mo
1000 ik pu HANPSKEHHOM 3pUTENIbHON paboTe CrocoOCTBYET MOBBIMICHUIO TPOU3BOAUTEIEHOCTH TPy
Ha 10-20%, CHM>)KEHHIO KOJIMYeCTBa HECUACTHBIX citydaeB Ha 30%.

Jiist co3nanus OnaronpuATHRIX U 0€30MAaCHBIX YCIOBUN TPyAa HEOOXOIUMO HE TOJIBKO 00€CIeUnTh
JIOCTaTOYHYIO OCBEIICHHOCTh PabouMX MOBEPXHOCTEW, HO U CO3/1aTh COOTBETCTBYIOIIME Kaue€CTBEHHBIC
[I0Ka3aTeIN OCBELICHMSI, TAKUE KaK PAaBHOMEPHOCTh PacIpe/IeJICHHs] CBETOBOI'O IOTOKA, OJIECTKOCTb, (POH,
KOHTpAacT 00beKTa ¢ OHOM, HaIlpaBJIEHHUE CBETA U T.1.

Jns  ocBemieHWsT TPOWM3BOJCTBEHHBIX, CIY)KEOHBIX, OBITOBBIX IOMEIIEHUH  HCHOJIB3YIOT
€CTECTBEHHbI CBET U CBET OT HCTOYHMKOB HCKYCCTBEHHOro ocBelleHus. I[lpu HOpmMupoBanumn
OCBEILEHHOCTH U pacyeTax CHCTEM OCBEIICHUS CIeAyeT PYKOBOJACTBOBATHCS HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTaLUEH.

OCHOBHBIE CBETOTEXHUYECKHE BCINYHMHBI, CINHUIIBI
N MCTOAbI U3MECPCHUA

W3 Oonblioro auamnasoHa JJIWH BOJIH SJEKTPOMArHUTHBIX W3Iy4EHUH, M3BECTHBIX Hayke (OT
J0JIel MWJIJTMMETpa JI0 ThICSY KHJIOMETPOB), CBETOTEXHUKA H3ydaeT JIMIIL HEOONbIIyH 00JacTh
CIIEKTpa, Ha3bIBAEMYIO OMTUYECKOW M COJIEpIKAIIYI0 YIbTpaduoeTOBbIe, BUIUMbIE U MHPPAKpaCHbIE
u3nydeHusi. OcoOblii MHTEpPEC BHYTPH OINTHUYECKOW OOJACTH CIEKTPOB MPEACTABISIIOT H3JIYYCHHS C
JMHaMu BoJH B npenenax 0,38 — 0,77 MKM, BOCHPUHUMAEMbIE YEIOBEUECKUM IJ1a30M KaK CBET.

Kaxxnoif niMHEe BOJIHBI COOTBETCTBYET OIpPENEICHHBIM ILIBET M3JIYYEHHs: OT Pa3HbIX OTTEHKOB
KpacHOro IBeTa B JJIMHHOBOJHOBOW 4YacTH CIIEKTpa, JO OTTEHKOB CHHE-(HOJETOBOrO IBETAa - B
KOPOTKOBOJIHOBOIA.

OHeprus BHUJIMMBIX H3IYYEHHH BO3JEMCTBYET Ha CBETOUYBCTBHUTEIBHBIE DJJIEMEHTHI IJla3za M
MIPOU3BOJIUT CBETOBOE OIYIIEHNE, HHTEHCUBHOCTh KOTOPOT'O 3aBUCUT OT MOIHOCTH M3JIYy4E€HHUS U JITTMHbI
BOJIHBL. JTO OOCTOATENBCTBO OOBSACHIETCS PAa3HOM YYBCTBUTENBHOCTBIO TIJIa3 K M3JIYYEHUSIM C
pa3MYHBIMU JUIMHAMU BOJH. [IpyM OJMHAKOBOW MOIIHOCTHM M3JIYYEHUA KaXJI0M W3 JJIMH BOJIH
HauOoJIblIIee CBETOBOE OIIYIEHHE BO3HUKAET MPU U3ITYUYEHUH JKEITO-3€JIEHOTO L[BETa C JUIMHOW BOJIHBI
554 uM. CuHee n3nmyyeHue TOW e MOLIHOCTU BOCHpUHUMaeTcs npumepHo B 20, B kpacHO# - B 50 pa3
crabee.

OcgerieHre  XapakTepu3yeTrcs KOJIMYECTBEHHbIMH U KAauyeCTBEHHbIMHM MokazarensimMu. K
KOJIMYECTBEHHBIM OTHOCSTCS: cBeToBoil motok (F), cuma cBera (l), ocBemeHHOCTh (E) M SPKOCTH
noBepxHocTH (L), koaddurrenTsr oTpaskenus (), mpornyckanus ( 7) u noryouieHus (f).

K kauecTBeHHBIM MOKAa3aTeIsIM MOXKHO OTHECTH: OJIECTKOCTh, (POH, KOHTPACT 00BEKTa ¢ (HOHOM,
nokazaTenb auckomdopTa, KodhGUIMEHT MyabCallii OCBEIIEHHOCTH.

KonuyecTBeHHbIE MOKa3aTENU:

CBeToBOM MOTOK, F - MOMIHOCTH JTYYHCTONW SHEPTrUH, OLIEHHBAEMOU MO CBETOBOMY ONIYIICHHUIO,
BOCIIPUHMMAEMOMY YEJIOBEYECKUM TJIa30M; 3a E€JMHHUIY CBETOBOIO IIOTOKA MPHUHAT JIOMEH (JIM)
(cBeTOBO# TIOTOK cTeapuHOBOM cBeur — 10-15 JiM, 2IEKTpUYECKOM JTaMIThl HAKAJIMBAHUS MOIITHOCTBIO 25
BT, 220 B - 220 1m).

Cuna cBeta, |- cBeTOBOM MOTOK, MCXOASIIMN OT HCTOYHMKA M PACIPOCTPAHSIONIMICS BHYTPH
AJIEMEHTAapPHOIO TEJECHOIO YIVIa ), OTHECEHHBI K ATOMY TEJIECHOMY YIJy, WM MPOCTPAHCTBEHHAs
IJIOTHOCTH CBETOBOTO ITOTOKA.

3a eIMHMITY CHJIbI CBETA MPUHSTA KaHena (KI).

36



OcCBeIIeHHOCTh, £ - TTOBEpXHOCTHAS IJIOTHOCTh CBETOBOT'O IMOTOKA, MAJAOIIETO HAa OCBEIIAEMYIO
MMOBEPXHOCTH S.

=4
ds

3a eIMHUILY OCBEIIEHHOCTH MPHUHST JIOKC (JIK).

SApkocTte mnoBepxHOocTH L B HampaBleHMHM O - OTHOIIEHHWE CWIBI CBeTa |, Hu3Iydaemoro
NOBEPXHOCTHIO B 3TOM HAIpaBJICHWH, K MPOCKIMU CBETSILICHCS MOBEPXHOCTH (S Ha IIIOCKOCTH,
NEePHEHANKYIISIPHYIO JTaHHOMY HalpPaBIICHHUIO.

dl xcosa
L =—¢&¢
a ds

EnuHunen spkocT CIly)KAT KaHJ1eJ1a Ha KBAaJIpaTHbIA METP (KI[/MZ).

SIpKOCTh OCBEIIEHHBIX MOBEPXHOCTEH 3aBUCUT OT MX CBETOBBIX CBOMCTB, OT CTENEHU
OCBEILEHHOCTH U yTja, 0 KOTOPbIM MOBEPXHOCTh PACCMATPUBAETCA.

KoadduimeHnTt oTpaxenus p - OTHOIIEHUE OTPaXEHHOTO CBETOBOTO MOTOKA Fonp K MagaromeMy Ha
MMOBEPXHOCTh CBETOBOMY MOTOKY Fya0.

F

omp
7 )

nao

KoaddummenT nponyckanus, 7 - OTHOIICHUE MPOIIC/IIIEIO Yepe3 MOBEPXHOCTh CBETOBOTO IMOTOKA
F.» kK maiaromemMy Ha TOBEPXHOCTh CBETOBOMY ITOTOKY Fpq0.
Fn
T= P

Fnad

KoaddurmenT nornomenus, f - OTHOIICHHE TOTJIOMICHHOTO CBETOBOTO MOTOKA Fyo.r K Mamaronemy
Ha IIOBEPXHOCTh CBETOBOMY MOTOKY Fy 0.

Fnoen

Fnad

Bce st kosddunmentsl Oe3pazMepHble U HU3MEPSAIOTCS B JONSAX enuHuulbl (po+r+f=1) nim B
MPOLIEHTAX.

p=

KauecTBeHHBIC ITOKA3aTEIIN:

bnectkocth. Pa3nuuatorT 051€CTKOCTh NPSMYIO, BO3HUKAIOIIYIO OT SIPKMX HMCTOYHHUKOB CBETa, U
OTPaXKEHHYIO OT IOBEPXHOCTEH C 3€pKaJIbHbIM OTPAaKEHUEM.

bnecTkocTh  BBI3BIBAET  YPE3MEPHOE  pa3JpaKEHUE U CHWKAET  YYBCTBUTEIBHOCTH U
pabortocrnocoOHOCTh T11a3a. OcnabieHue OJECTKOCTH OOecrneuynBaeTcsi MoJ00pOM  PalMOHAIBLHOTO
HaNpaBJIeHUs] CBETOBOI'O OTOKA HAa IOBEPXHOCTh U 3aMEHOM OJIECTAIMX MOBEPXHOCTEN MaTOBBIMHU.

@OH - MOBEPXHOCTb, HEMOCPEACTBEHHO MpWJIEraBlIas K OOBEKTY pa3jIMueHHs, Ha KOTOPOH OH
paccmarpuBaercsi (0OOBEKT pa3iMueHusi - HaMMEHBIIMM pa3mep paccMmarpuBaeMoro oObekrta). Do
cuuTaercs cBeTabM npu p > 0,4, cpenaum ipu - p = 0,2+0,4 1 TemubIM ipu p < 0.

Kontpact obwvekra ¢ ¢onoMm, K - OTHOIIEHHE aOCOJIIOTHOM BEIWYMHBI Pa3HOCTU MEXKIY
SApKOCThIO 00bekTa  (oHa (Lo-Ly) k siprocTH oHa:

LO—L
k=" _¢
‘o

Kontpact cunraercs 6ompmm mipu K > 0,5, cpeaanm nipu K=0,2+0,5 n mamemv ipu K < 0,2.

[Tokazatenp mauckomdopra, M - KpUTepUll OIEHKH JUCKOM(POPTHON OJIECTKOCTH, BBI3BIBABIIHI
HETIPUSATHBIE OLIYIIEHUS IPU HEPABHOMEPHOM PACIIPEACIICHUH SIPKOCTEH B MOJIE€ 3PEHUS.

Koaddumuent nynscanum ocBenieHHOCTH K, - KpUTEPUH OIICHKH OTHOCHUTEIBHON TIIyOWHBI
KoJeOaHU{ OCBEIICHHOCTH B pe3yJIbTaTe M3MEHEHHS BO BPEMEHH CBETOBOI'O MOTOKA Tra3opa3psaHBIX
JamMn [pU MUTAaHUM WX TEPEMEHHBIM TOKOM, KOTOPBIA OIpenesseTcss OTHOIICHHEM pPa3HOCTH
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MaKCHMAJIbHOTO ¥ MHHHUMAaJbHOTO 3HAYCHUS OCBEIICHHOCTH 3a Tepuonx KoseOaHus (Emax - Emin) K
CpeHEMY 3HAUYEHUIO OCBEIIEHHOCTH 3a TOT K€ MEePUOJ U U3MEPSETCS B MPOLIEHTaX:
E -E .
K =-ax Ml , 1009,
n E
cp

JI1 u3MepeHuss U KOHTPOJIE OCBEUICHHOCTH IMPUMEHSIIOT NMPHOOpbI, Ha3blBaeMble JTHOKCMETpPaMHU
(mokemetp KO-116 u FO-117), npuHmun aeiicTBUs KOTOPBIX OCHOBAH Ha (poTornnekTpuueckoM 3¢ dexre
(YCTpOMCTBO M MPUHIIUI U3MEPEHUS OCBEIICHHOCTH JtokcMeTpoMm FO-116 cm. nanee).

JUIA wu3MmepeHHsl SIPKOCTH HCHOJB3YIOT (POTOMETpPhI, B KOTOPBIX SIPKOCTh MO Mpudopa
CPaBHHBAETCS C IPKOCTHIO UCCIIEAYEMO MOBEPXHOCTH.

EcrectBenHoe ocBeienne. HopmupoBaHnue U METOABI pacuera

[Ipu ocBemieHUH MPOM3BOACTBEHHBIX, OBITOBBIX M BCIOMOTATEIbHBIX MMOMEIIEHUN HCIOIb3YIOT
€CTECTBEHHOE OCBEIIEHUE, CO3JaBAEMOE CBETOM COJIHIIA (IIPSIMBIM U OTpakeHHbIM). Ha nomito Buaumoro
U3ITy4eHUs U3 OOILEero KOJIWYEeCTBa Majaromiei Ha 3eMIII0 JTyYUCTON HEPIHH MPUXOIUTCS OKOIo 52%,
octasibHble 48% - Ha HeBUIMMOE: TerioBoe, uH(ppakpacHoe (43%) u ynbrpaduoneroBoe (5%).
Baxnyio ponp urpaer MMEHHO YIbTpaduOIEeTOBOE H3Iy4YeHHE, T.K. €ro OTCYTCTBHE MPHUBOJIUT K
HEOJIaronpusITHBIM ~OTKJIOHEHHsIM B opranu3me. COJHEYHBI CBET OKa3bIBaeT OHMOJIOTHYECKH
037I0paBJIMBAIOIIEe U TOHU3UPYIOIEE BO3JCHCTBHE Ha 4YeloBeka. /(s HEero xapakTepHa BBICOKAs
PacCcestHHOCTh, 3TO OJArONPUATHO [ 3PUTEIBLHON padOThI.

[1o KOHCTPYKTUBHBIM OCOOEHHOCTSIM €CTECTBEHHOE OCBELICHHE IOpa3AeisieTCcsl Ha BepxHee (uepe3
dboHapu U CBETOBBIE MPOEMBI B MOKPHITUU 3[aHUIi), OOKOBOE (depe3 MpoemMbl B HAPYKHBIX CTEHAaX) H
KOMOMHHMPOBAHHOE.

BennunHa ecTeCTBEHHON HApYKHOM OCBEIIEHHOCTH MMEET OOJbIlne KoeOaHus KaK Mo BpeMEeHaM
roja, Tak 1 Mo 4acaMm CyTOK, 3aBUCUT OT IOTojbl U 00Ja4HOCTH. B CBA3M € 3TUM OCBELIEHHOCTh BHYTPH
3/IaHUN U3MEHSETCS B MIUPOKUX MpeJenax, MO3TOMY sl TOMEUICHUI PerIaMeHTUPYIOT HE aOCOTIOTHBIE
3HAYEHUS] €CTECTBEHHOM OCBEIEHHOCTH, @ OTHOCHUTENbHBIN MOKa3aTellb - KO3()(UINEHT ecTeCTBEHHOU
ocenieHHocTd (KEO mnu €), paBHbIM OTHOIIEHMIO €CTECTBEHHOH OCBELIEHHOCTH B KaKOM-THOO TOuKe
BHYTpHU NOMeNIeHUs Eg K OCBEHIEHHOCTH Ha OTKPBITOM MecCTe, co3/laBaeMoil 1u¢dy3HbIM CBETOM BCETO
HebocBoAA Eqp.

KEO BbIpaxaeTcs B IpOLICHTaX.

KEO sBasiercss HopMupyeMoil BeInYMHOM (€,) 1 OCHOBHOM BEIMYMHOMN AJIs pacyeTa eCTeCTBEHHOTO
OCBEUICHUSI IOMEIIECHUN. €, YCTaHABIUBAIOT B 3aBUCUMOCTH OT CBETOBOTIO I0s5iCa, XapakTepa M paspsia
3pUTENbHON paboThl, a TaKXKe OT BUAA €CTECTBEHHOI'O OCBEIIEHHs MTPOU3BOJICTBEHHBIX OMEIEHUH (CM.

MPUIIOKEHUE).
YcranoBieHo 5 nosico cBetoBoro kiumara. Hopmuposannsie 3nauenns KEO B CIT 52.13330-2011
nansl st | mosica, st 1, 1, 1V, V nosicoB paccuuteiBatotcs mo popmyiie:
eI,II,IV,V =e£H><c><m ’

rze: e'"'n — Hopmupoanuoe 3nauenne KEO s 3mannid, pacronaraemsix B 111 mosce;

c- KOO(PHUIUEHT COTHEUHOCTH KIIMMATa, 3aBUCSIINA OT OPUEHTAIUH 3/IJaHUN OTHOCUTEIHHO CTOPOH
cBeTa, onpenensercs mo tadymmam CHull 23-05-95 u konme6ercs ot 0,65 1o 1;

m - kK03 UIMEHT CBETOBOrO KIWMaTa, 3aBHCUT OT CBETOBOTO TOsICa, OMPEAENSeTCS TakkKe IO
tabmumam CII, konednercs ot 0,8 o 1,2.

Pazpsner 3purensHbix pabor (ot | go IV) ycranaBiamBaroTCs B 3aBHUCHMOCTH OT HaWMEHBIIIETO
pasmepa (MM) O00OBEKTa pa3IUYCHHS MPU €ro PACIOJOKEHHH Ha paccTosHuU He Oosee 0,5 M oT 1iasza
paboTaroliero (cM. IpUIOKEHNE) U BUAa padoT.

(Hopmbl ocBemnieHHOCTH paboYMX MOBEPXHOCTEH B MPOM3BOACTBEHHBIX TOMEIICHHSIX JaHbl B
MIPUIIOKEHUN ).
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Jlns onpeneneHusi COOTBETCTBUS €CTECTBEHHOW OCBEIIEHHOCTH B MOMEUIEHUH TpeOyeMbIM HOpMaM
OCBEILIEHHOCTh HU3MEPSIOT MpPU BEPXHEM M KOMOMHHPOBAHHOM OCBELIEHHH - B Pa3IMYHBIX TOUYKaX
MOMEIICHUS C MOCIEAYIOIINUM YCPETHEHHEM; TIPU OOKOBOM - Ha HAaIMEHEe OCBEIICHHBIX Pa00YMX MECTax.
OnHOBpEeMEHHO U3MEPSIOT HAPYKHYIO OCBEUICHHOCTh U Noiy4deHHbIe myTeM pacueta KEO cpaBHuBaioT ¢
HOPMAaTUBHBIM.

Pacuer ecTeCTBEHHOIO OCBEIIEHMSI CBOJUTCS K OIPEEICHUIO TUIONIAIU CBETOBBIX NpoeMoB. Pacuer

BBITNIOJIHSIETCS 110 hopMyIIe:

rae So - IIOIaab OKOH;

Sn - II0IIaab MOJIA;

e, - HopmupoBaHHoe 3HaueHue KEO;

No - CBETOBAsI XapaKTEPUCTHKA OKOH;

Kso - KOO PHUIMECHT, YYUTHIBAIOLIHI 3aTCHEHHE OKOH COCCTHIUMU 31aHUSIMU;

7, - o0 KO3 OUIIMEHT CBETONPONYCKaHUS;

ri - Ko3pGUIHMEHT, yYUTHIBAIOIINNA OTPa)KEHHE CBETa OT BHYTPEHHHUX ITOBEPXHOCTEH MOMEIICHUSI.
B 3aBucuMocTH OT BUJa OCBEIICHHSI paclpe/ielieHe OCBEIIEHHOCTHU MO MOMEIIEHUI0 OyIeT
HeonuHakoBbIM. Ha puc.1 nokaszano pacnpeanenenue KEO no xapaktepHomy pa3pe3y oMeIleHus
(xapakTepHbIil pa3pe3 MOMEUIEHHS — IIOCKOCTh, MepeceKarolias IOMEIICHUE MEePIeHIUKYISIPHO

IIOBEPXHOCTU OKOH).

e % / o e ff e ff
5| /X
% Z
7 7 A /
a) 0) B)

Pucynok 1 — CucreMsl ectecTBeHHOTO OcBelieHus ¢ pacnpeaeneauem KEO mo paspesy nomenieHus:

a — OOKOBOE OTHOCTOPOHHEE U IBYCTOpOHHEE; O — BepXHee; B - KOMOMHHPOBaHHOE

[TpuOnmkeHHO eCTeCTBEHHOE OCBEIICHUE PACCUUTHIBAIOT UCXO/Is1 U3 OTHOIICHUS TUIOIAIA CBETOBBIX
MMPOEMOB K TUTOIIAIH ToJia (CBeTOBOM K03 duinenT). Iy Mpon3BOICTBEHHBIX IIEXOB CBETOBOM
KOX(QPUIMEHT HaXOAUTCs B mpenaenax 1/6-1/5.

I/ICKYCCTBCHHOG OCBCHICHUC, HOPMUPOBAHHUEC U MCTOAbI pacdcTa

HckyccTBEeHHEE OCBEIEHHE MOApa3zeNsercss Ha pabodee, aBapHilHOE, OXpaHHOE, ACKYpPHOE U
sBaKyalMoHHOe. ABapuiiHoe cocTaBisieT 5% oT paboyero, HO He MeHee 2 JIK BHYTPH 3/1aHui U He MeHee |
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JK Ha TEpPUTOPUM TPEANpUATUN. DBakyalmoHHoe - He MeHee (0,5 BHyTpu u He MeHee 0,2 5K Ha
TEPPUTOPUU NIPEATPUATHI.

HckyccTBEHHOE OCBEIIEHHE MOXKET OBITh TpeX BHUIOB: oOmiee (oOliee paBHOMEpPHOE M oOIee
JIOKQJIM30BAHHOE), MECTHOE U KOMOMHHpOBaHHOE. [Ip KOMOMHHPOBAHHOM OCBEIICHHH OOIIEE JOJIKHO
cocTaBisATh HE MeHee 10%.

HopMmupyeMbIMH MOKa3aTensiMu MPU HCKYCCTBEHHOM OCBEIICHUU SBISIOTCS OCBElIeHHOCTH (E),
nokazatenb ocherieHHoctn (P) m xoaddumment nynscanmm (Kn). MuHMManbHas OCBEIICHHOCTH
YCTaHABIIMBACTCS B 3aBUCUMOCTH OT XapakTepa 3pUTENbHON paboThl, KOHTpacTta oObekTa ¢ (poHOM H
XapaKTEPUCTUKU (poHA (CM. MPUITOKCHHE).

3amadeil pacueTa CHUCTEM HMCKYCCTBEHHOTO OCBEIICHUS SIBISICTCS ONPEICICHHE MOITHOCTH
OCBETUTEIHHON YCTAaHOBKHU JUIS CO3JJaHMsI B IIPOU3BOJICTBEHHOM IOMEIIECHUH 3a/IaHHOM OCBEIIIEHHOCTH.

[Tpu pacueTe crucTeM UCKYCCTBEHHOT'O OCBEIEHUS HEOOXOIUMO PEIIUTh CIICAYIOIINE BOTPOCH:

1. BoiOpaTh THI UCTOYHMKA CBETA (JIaMITbl HAKAJIMBAHUS, Ta30pa3psAHbIC JIAMIIBI).

2. OnpenenuTh CHCTEMY OCBEIIeHUS (001as paBHOMEpHasi, 001Ias JIOKaTu30BaHHAS U T.11.).

3. BeiOparh THUI CBETHJIBHUKA C YYE€TOM XapaKTEPUCTUK CBETOPACHPOCTPAHEHUS, YCIOBHIA
MIPOU3BOJICTBEHHOM CPENIBI U JIP.

4.BpIOpatTh cxemMy pa3MelleHUs CBETUIHLHUKOB U PACCUUTATh UX KOJIUYECTBO.

Jlyist pacueTra CHCTEM OCBEIICHHUS UCTIONB3YIOTCS TPU METOIA!

-METOJI CBETOBOTO MOTOKa (AJis1 pacuera oOIIero paBHOMEPHOIO OCBEIICHUS MPU TOPU3OHTAIHHOU
paboueii MOBEpPXHOCTH);

-METO/1 YA€TbHON MOIIHOCTH (11 OPUEHTUPOBOYHBIX PACUETOB);

-TOYEYHBIH MeToA (Il pacyeTa OOIIETO0 JIOKAJU30BAaHHOTO OCBEIICHMS] HAKIOHHBIX H
BEPTHKATBHBIX IOBEPXHOCTEH.

Merton ko3 punreHTa NCTIONB30BaHUS CBETOBOT'O TIOTOKA
PacueT cucTembl OCBEIIEHHUs C MOMOIIBIO JAHHOTO METOJIa CBOAMTCS K OINpPEENIEHUI0 JINO0 Yncia
CBETHJIbHUKOB, JIMOO MOIIMHOCTH JIAaMIT C TIOCIEAYIOIINM OMNpeesieHHeM CYMMapHOW MOIIHOCTH
OCBETUTEIBHON YCTaHOBKHU. Pacuet mpousBoautcs mno gopmyie:
E S kz
F = H n
- ’
A nmn
rjae FJZ - CBETOBOM ITOTOK JIAMIIBI, JIM;
E ,, ~ HODMHPOBAHHas MHRHMA/bHAs OCBEIICHHOCT, JIK;

S

N - nnomaas momemeHus, M2,
k - KO3 UIIMEHT 3anaca;
N - 4HUCIO CBETUIILHUKOB;
M - 4KUCIIO0 JaMIl B CBETUIIbHUKE;
T - x0>)PHUIMEHT MCIIONB30BAHMS OCBETUTENHHON yYCTAHOBKH, OIpENENSeTCs B 3aBHCHMOCTH OT
K03 duUIeHTa OTpaXKeHUs O ¥ WHAEKca moMerieHus i (tadmn.1);
F - oOmwuii cBeTOBOM IMOTOK, JIM.

Ta6muma 1 — KoaddunueHnTs! ncnonb30BaHus

Tum KoaddummenTsr n, % mipu I
CBETHJIb OTpaXCHUs
-HUKa 5
<
S E 5 A 9 & w9 B oo K 9w 9 o4
£ 5 = g H g Nl N ™
=
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JIJIOP | 70 | 50 10 |43 |45 |47 |51 |54 |56 | 58 | 60 | 62 | 63 | 64 | 67
JPJI 50 | 30 10 |41 | 43 |47 |50 | 53 | 56 | 57 | 59 | 60 | 61 | 63 | 66
Actpa | 70 | 50 10 |49 | 50 | 52 | 55 |52 |60 | 62 | 64 | 66 | 68 | 70 | 73

WNupexc noMerieHus onpeaensercs mno Gopmyie:

- AB
H(A+B)’
rae | — MHAEKC IOMEIIEHUS,

A v B — nyivHa ¥ MIMpUHA TOMEIIEHUS;

H — BBICOTA MOABECA CBETHIILHUKA.
Pacuer mpousBoauTCs B cleAyIOIei MOCIe10BaTeIbHOCTH:
1) HaliTU MHJIEKC MTOMEILICHNS;
2) onpeaenuTh Ko3(PPHUIMEHT UCTIOIb30BAHUS;
3) paccuuTath HEOOXOUMBII CBETOBOM IMOTOK JIAMIT;
4) BbIOpATh MOIIHOCTD JIAMIT U OTPEENIUTh CBETOBOM MOTOK OJTHOM JamIbl 1o Tadu. 2 u 3;
5) paccuuTaTth HEOOXOIUMOE YHCIIO CBETHIILHUKOB 110 (hopmyie:

F EH Szk
n= = ,
mkl, nm

rae F — cBeToBOM OTOK OCBETUTEIBLHON YCTAaHOBKH, JIM.

Tabnuma 2 — CBeTOBO# MOTOK JIaMIT HaKaJIMBaHUs HanpsbkeHuem 220 B

Twum mamIret Mownocme, Bm CBeTOBOM MOTOK, JIM
BK 40 460
BK 60 790
BK 100 1450
Tabauna 3 — CBeTOBOM NOTOK JIIOMUHECIIEHTHBIX JIaMIl HanpsbkeHueM 220 B
Tun mamm CBeTOBO MOTOK, JIM, IPYU MOIIHOCTH, BT
JI 590 920 1640 2340 3570 4070
JIb 750 1180 2100 3000 4550 5220

Merton yaenbHON MOITHOCTH

Pacuer cBoAWTCS K ONPENENCHHIO MOIIHOCTH JIaMIl WJIM KOJHYECTBY CBETHUIILHUKOB TIO
cnenyromen hopmyie:

rae N- 49ucio JiaMmil,

W- yznenbHasi MOIIIHOCTh CBETUJILHUKA, Br/M?;
S — IOMIAb MOMEIICHHS, M,

P, — MOIIHOCTE 0HOM NamIibl, BT.

3HaueHue yACeIbHON MOIITHOCTH B 3aBUCUMOCTH OT OCBEIIICHHOCTH OIpeaenseTcs mo Tabmn.4.
Pacdet npou3BoaUTCS B CIEAYIONIEN MOCIEN0BATEIBHOCTH:
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1) nomemienus yaenbHas MOIIHOCTb;
2) paccuuThiBaeTcs TpedyeMas MOIIHOCTb OHON JIaMITbI;
3) IOTyYEHHYIO MOIIIHOCTh OKPYTJISIOT 10 MOIITHOCTH OJIM KANIIeH CTaHAapTHOMN JIAMITHI.

Ta6uuna 4 — VaensHast MOIIHOCTB, BT/M?, 06111ero PaBHOMEPHOTO OCBEILCHHS JIJIs1 CBETUJILHUKA
JIAOP

ITnomane OcCBeIIEeHHOCTb, JIK
R 75 100 150 200 300 400 500
10-17 17 20 33 40 68 80 100
17-25 12,2 16,3 24 32 49 65 81
25-35 10,5 14 21 28 42 56 71
35-50 8,9 11,8 17,7 24 35 48 59
50-80 7.5 10 15 20 30 40 50
80-150 6,3 8,4 12,5 16,8 25 33 42
150-400 5,3 6,8 10,5 13,5 21 27 33
400 4.4 5,9 8,9 11,8 17,7 24 30

[Tpumeuanue: K03 PUIUESHTHI OTPaKEHUS MTOTOJIKA, 1oJIa, cTeH paBHbI 0,5; 0,1; 0,3 mpu
kod(dunmenre 3amaca 1,5.

ToueuHbId METO
B 0CHOBY TOUEUYHOI0 METO/1A MOJIOKEHO YPABHEHHUE:

| cosa
05—’
r2
rae |a - CHJIa CBCTA B HAIIPABJICHUU OT HCTOYHHKA Ha JAHHYIO TOUKY ITIOBECPXHOCTHU, K1,
r - pacCcTodaHnue OT CBETHJIbHHUKA 10 pvaeTHOﬁ TOYKH, M,
0L - yroJa IaJeHUs CBETOBBIX JIY4YeH, T.€. YIOJ MEXIY JIy4dOM M MEPHEHIUKYISIPOM K OCBEIIAEMOU
IMOBCPXHOCTH.

E =

H
X
3
H 2 | cos’a
T.x. cos a = H/r, torna r® = — E=—*——
COS“ o H

Pacuer MMPOU3BOJUTCA B cne,uyromeﬁ noCICaA0BaTCIBbHOCTH

1) 3ameputh BenmmuuHbl H 1 X;
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X
tga = —;
2) onpenensiercs tgo, paBHbII H

3) no tg o onpenensercs < oL ¥ ganee cos a,

4) 10 MOIIHOCTH JIaMIIbI OIIPEACIIACTCA CHUjla CBETA 110 Ta6J'I.5;

Tabnuna 5 — XapakrepucTuka JiaMI HaKaJHMBaHUS

MomntHoCcTh TaMisl, BT Cua cBeTa, K11
40 26,8
60 43,0
100 79,6
150 136,0
200 220,0

5) paccUMTHIBAIOT OCBEILIEHHOCTD B 3a/1aHHOM TOUKE.

Hctounuku cBeta. CBETUIIBHUKU

B kauecTBe HCTOYHHUKOB CBETA UCTIOIB3YIOT Ta30pa3psIHbIC JIaMIIbl (HU3KOTO U BEICOKOTO JTaBJICHUS
tuna JIb, AJl, JITh JIXb, JIAL, APJI u ap.) u nammnsl HakanuBanus (BakyyMmHusle (B), ranorenossie (I),
oucniupansubie (b) u ap.). CpaBHUTENBbHBIE XapaKTEPUCTUKH HCTOYHUKOB CBETA IPUBEACHBI B Ta0I. 6.

CoBOKYIIHOCTh UCTOYHHMKA CBETA U OCBETUTENILHOM apMaTyphl IIpeAcTaBiIsieT co0oi cBeTUIbHUK. [0
pacrpesieieHuI0 CBETOBOTO TMOTOKA B IMPOCTPAHCTBE PA3IUYAIOT CBETHJIBHUKU MPSIMOTO, PACCEIHHOTO U
OTPaXEHHOTO CBETa, a MO KOHCTPYKTUBHOMY HCIIOJIHEHUIO — CBETHWJIBHUKH OTKPBITHIC, 3aKPBITHIC,
3alUIIEeHHbBIE, TBUICHENPOHHUIIAEMbIC, BIIaro3allliTHBIC, B3pPHIBO3ALIMIIEHHbBIE, B3pbIBoOe3omacHbie. [lo
HA3HAYEHUIO CBETUJIbHUKHU JETATCS Ha CBETUJIBHUKU OOIIEro M MECTHOT'O OCBEIIECHHUS.

Ta6n1z1ua 6— CpaBHI/ITeHBHBIC XAPAKTCPUCTHUKH PA3JIMIHBIX HCTOYHHUKOB CBCTA

Ilokasarenu

Hctounuku ceta

cBeTOBas oT/a4a, 1M/Br CPOK CIIYKOBbI, 4
JlamIibl HaKaJIMBaHUSA:
BaKyyMHbBIE 7-20 800-1000
raJ0reHOBEIE 30 1o 3000
l"azopaspsiaHbie TamMnbl:
HHU3KOT'O JaBICHUS 75 1o 10000
BBEICOKOT'O JIaBJICHUSA no 100 no 10000

ITOPAJOK BbITIOJIHEHW A PABOTDBI

BapuanTel 3amanuit

[To pekoMeHOaIMKM TMpeNoAaBaTeNss CTYACHT BBIMONHAECT OAHO W3 IMpeajaraeMblX 3aJaHuid |
oopMIIIEeT TPOTOKOJ UCCIIeIOBaHU (Ta0I. 7).

Tabnuma 7 - [IpoTrokon uccienoBaHuit

No | Tlokazanu | ITompaBou | Koapdur | Ocemen | Koadpdumuent | Xapakrepuc | ex
3aM i HBIN HAEHT HOCTb, JIK | €CTECTBEHHOU THKA AN
epa | mokcMmeTp | koddduiu | nmepecuera OCBEILIEHHOCTH, | 3puUTeNbHON | Ey
a, JIK enT K HIKAJIBI % paboThI
1 2 3 4 5 6 7 8
3aoanue 1
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1. O3HaKOMHUTBCS ¢ YCTpoKcTBOM JtokcmeTpa FO-116.

2. Ilpu ecTeCTBEHHOM OCBEILIEHUH 3aMEPHUTh OCBELICHHOCTh Ha pabounX MecTax, HaXOsIIUXCs Ha
Pa3IMYHBIX PACCTOSHUAX OT OKHA (B MJIOCKOCTH, EPIIEHIUKYISIPHONU TOBEPXHOCTH OKOH).

3. 3amMepuTh OCBELIEHHOCTh HAPYXHYIO Euqp (32 OKHOM). B cilydae HEBO3MOXKHOCTH ONpezesieHuUs
Eap ipunsTs €€ paBHoit 5000-6000 nk.

4. Paccuntars KEO, HauepTUTh CXEMY €ro pacrpeaeiaeHus N0 XapakTepHOMY pa3pe3y HOMELICHUS.

5. OnpenenuTs TOYHOCTH BhIMOIHSAEeMON padoThl u mo CII 52.13330-2011 (cm. mpunoxeHue) —
3HaueHue ey. CPaBHUTD €paxm U €, U CAETATh BBIBOJ O COOTBETCTBHH OCBelIeHHOCTH TpeboBanusm CII.

3aoanue 2
1. O3HaKOMHUTKCS C YCTpOoHCTBOM Ttokemerpa FO-116.

2. 3aMepuTh OCBELIEHHOCTh B IOMEILLIEHUY IIPU UCKYCCTBEHHOM OCBEILLEHUU (B TPEX TOUKAX C
MOCIIEAYIOIUM YCPETHEHUEM).

3. Ompenenuts no tabmuue CIT 52.13330-2011 (cM. mpuiiokeHue) paspsl 3puTenbHON paboThl U
E,, cpaBHUTD Epam 1 E, 1 cIETATH BBIBOJ O COOTBETCTBHH OCBEIIEHHOCTH TpeboBanusm CII.

3aoanue 3

1. O3HakOMUTBCA ¢ YCTpoiicTBOM JtokcMmeTpa FO-116.

2. 3aMepuTh OCBEIIEHHOCTh B IMOMEIICHUH MPH COBMEIICHHOM OCBEIEHHWU Ha pabouyux MecTax,
HAXOJAIIMXCS Ha Pa3IHYHBIX PACCTOSHUSX OT OKHA (B IUIOCKOCTH, MEPIEHAUKYISPHON MOBEPXHOCTH
OKOH).

3. 3aMepuTh OCBEUICHHOCTh HAPYXHYIO E.qp (32 OKHOM). B ciydae HEBO3MOKHOCTU OIPEACIICHUS
Eyqp npunsts e€ pasaoi 5000-6000 nk.

4. Paccuntars KEO, HauepTUTh cXeMy €ro pacrpeaeiaeHus o XapakTepHOMY pa3pe3y HOMELICHUS.

5. OnpenenuTh TOYHOCTH BBIOTHSAEMON PaOOThI, HOPMHUPOBAHHOE 3HAYEHHE OCBEHICHHOCTH — IO
CIT 52.13330-2011 (cm. mpunoxenue). CpaBHUTH Epaxm ¢ Eu, CI€TATH BHIBOJ.

Onucanue JTIOKCMETpa U IPOBEJEHUE 3aMEPOB OCBEILIEHHOCTU

Jlrokemerp FO-116 cocrout u3 m3mepurens — mokemerpa | u otaenbHoro ¢otosnemeHra 2 c
nacaakamu K/3/, M/4/, P/5/, T/6/, noka3aHHbIX Ha puc. 2.

MarauToseKTpu4ecKiil MUJUTMAMIIEPMETP UMEET JIBE IIKAJIbI:

0-100 nx u 0 - 30 1x. Ha xaxmoii mkaie oTMeUeHO Havano Auamna3oHna uamepenuil. [Ipudop nmeer
KOPPEKTOp 7 JUIsl YCTAaHOBKH CTPEJIKH B HyJieBoe rnosioxkeHne. Ha O0KoBOI cTeHKE KOpIlyca U3MEpUTEIs
CJIeBa PACIOJIOKEHA BUJIKA § JUIsl MPUCOEAMHEHUs CeleHOBOro gortoaneMenTa. CeneHOBbINA (poTO3TEeMEHT
2 HaxOJUTCS B TUNIACTMACCOBOM KOPITYCE U MPUCOETUHAETCS K U3MEPUTEIIO IIIHYPOM C pO3eTKOI 9.

Jis yMeHbIIEHHs KOCHMHYCHOM MOTpPEIIHOCTH INpHuMeHseTcss Hacaaka «K» Ha ¢orosnemeHT 2,
cocTosIas U3 Mmoyrycgepsl, BHIMOIHEHHON U3 O€0ol CBETOpAacCENBAIOIEH MIacTMAcChl U HEMPO3PAYHOTO
IUIACTMACCOBOIO  KOJIbLIA, HMEIOIIEro CIOKHBIA npodwmis. Hacaaka o6o3nauena OykBoil  «Ky,
HAaHECEHHOW Ha €€ BHYTPEHHIOI0 CTOPOHY. JTa HacaJka MPHUMEHSETCS TOJBKO COBMECTHO C OJHOM M3
TpeX HacaloK, UMEIOIIMX 0003HAaueHUE COOTBETCTBEHHO «M» (4), «P» (5), «T» (6). Kaxnas u3 stux
HacaJok oOpa3yer COBMECTHO ¢ Hacaikoil «K» mnormorurenu ¢ koadduuueHTamu ociiabieHus
coorBercTBeHHO — 10, 100, 1000 1 mpUMeHSIOTCS UI paclIMpeHHs Juana3oHa n3MepeHuil mpuoopa.
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Pucynok 2 — JIrokemerp tuna F0-116: 1 — uamepuTenb— JIOKCMETP; 2 — CBETONPUEMHHK
(dporoanement); 3 — K — Hacanka «K»; 4 — M — nacagka «M» (10); 5 — P — macagka «P» (100);
5 — T —nacagka «T» (1000); 7 — koppekTop; 8 — BUJIKA JIJIsl IPUCOETIMHEHUS (OTOIEMEHTA;
9 — pozetka ¢orosnemenTa; 10 — KHONKK NOJAKITIOUEHHs padouuX LIKaJl JIIOKCMETpa

W3mepeHus crieayeT NpoBOAUTH B CIEAYIOIIEH MOCIe0BaTEIbHOCTH:

1. IIpoBepuTh HyIIEBOE IOJIOKEHUE CTPEIKU MPUOOpa, IS 4ero (OTOIIEMEHT OTCOSAUHSIOT OT
npubopa. B cnyyae OTKIIOHEHHSI CTPENIKU OT HYJIEBOTO MOJIOKEHUS KOPPEKTOPOM 7 YCTaHABIMBAIOT €€ Ha
HYJIEBOE JICJICHUE LIKabI.

2. Beibop nuana3zoHa M3MEpEHU HAUYMHAIOT C YCTAaHOBKHM Ha (hoTodneMeHT Hacalok «K» - «T»,
Jajiee cHavajaa HaxaTh mpaByro KHOMKY — mkana 0 — 100, a 3arem neByto — mkana 0 — 30. Eciau u B Tom u
B JIPYTOM CIIy4asx CTpelika mpudopa OTKIOHSIETCS MEHee OTMETKH Ha miKajnax 17 u 5 cOOTBETCTBEHHO, TO
HE00X0IUMO:

- ycTaHOBUTH Ha (oToIeMeHT Hacagku «K» - «P», MOBTOPUTH MOCIIENOBATEIBLHOCTh HaXKaTUs
KHOIIOK;

- yCTaHOBHUTHb Ha (poTorneMeHT Hacaaku «K» - «M», MOBTOPUTH MOCJIENI0BATENIbHOCTh HaXKaTUs
KHOIIOK.

Ecnu npu nHacagkax «K» - «M» M Ha)xaToH JIEBOW KHOMKE CTPEJIKA JIFOKCMETpAa HE JTOXOAMUT 10 S5
nenenuii o mkaine 0 — 30, u3mMepeHus NPOBOIUTH O€3 HACAZOK C OTKPBITHIM (POTOITIEMEHTOM.

ITo oKOHYaHMM U3MEPEHUN:

1) oTcOeAMHUTH (POTOINEMEHT OT U3MEPUTES TFOKCMETPa;

2) HaaeTh Ha (HOTOAIEMEHT Hacaiky «T»;

3) ynoxuTh GOTORIEMEHT U HacaaKy B KPBIIIKY (QyTIsipa.

KEO paccuutsiBaeTcst o cieayromieit popmyse:

E

e=—5"_x100,
E
Hap
rame e — KEO B maHHOI TOYKE ITOMEIICHHUS;
Esy — OCBEIIEHHOCTH BHYTPH ITOMEILIEHUS;
Eqp — OCBEILLIEHHOCTh Ha OTKPBITOM MecTe, co3aBaeMast 1 Py3HbIM CBETOM BCEro MmomenieHus (ass
pacuera Eyqp puHuMaetcs pasHoit 5000 k).

[nsa  moctpoenunss cxembl pacnpeaeneHuss KEO, mo XxapakTepHOMy paspe3y IOMEIIEHHS
(3aBucumocts KEO ot |) Eg u3MepsioT mo TiayOMHE TOMENICHHS HE MEHee 4YeM B IISITH TOYKax,
PacCIOJIOKEHHBIX HAa YPOBHE YCIIOBHOU paboyeil TOBEPXHOCTH, OTCTOSIIEH OT mosa Ha 0,8 M.

3amMep OCBEIIEHHOCTH OT UCKYCCTBEHHBIX HCTOYHUKOB CBETa MPOU3BOJUTCSA: HA 3aJJaHHOM paboyeM
MeECTe — IIPU MECTHOM OCBEILIEHUH, B TPEX Pa3HBIX TOUKAX MOMEIIEHUS C MOCIEIYIOIUM YCPETHEHUEM —
pu 00IIeM PaBHOMEPHOM OCBEIICHUH.
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COHEPXXAHUE OTYETA
OTuer J0KEH COIePKATh:
1) Ha3zBaHue, 11e7b PabOTHI, 33/I1aHUE;
2) uCXOJHbIE OTIpeIeNICHUS U pacueTHbIe (POPMYIIbL;
3) Tabnu1pl N3MEPEHUI, PUCYHKH;
4) BBIBOJIBI.

BOITPOCHI U181 CAMOITPOBEPKU
. Kakumu xauecTBEHHBIMH U KOJIMYECTBEHHBIMU [10KA3aTEISIMU XapaKTEPU3yeTCsl OCBELLEHUE?
. Ha xakue BuzpI moapasensiercs mpou3BOICTBEHHOE OCBelleHre?
. Kak HOpMHpyeTcs ecTeCTBEHHOE M MICKYCCTBEHHOE OCBELICHHE?
. Kakue metoab! mperycMOTpEHbI 17151 pacyeTa CUCTEM OCBEIICHHUS?
. Kakue ucTouHuKM cBeTa NPUMEHSIFOTCS 111 HCKYCCTBEHHOI'O OCBELICHMSI TIOMEIIEHUI?
. 1o xakuM mpu3HAKaM MOAPA3AEIAIOTCA CBETUIBHUKH?
. Kakue meponpusiTus o3BoOJISIOT yaydllaTh OCBELIEHHOCTh Ha pabo4nx MecTax?

N NN R W

VICCJIEJOBAHUE SBJIEHMU ITPU CTEKAHUM TOKA B 3EMJIIO

lleflb paﬁombt: BbISIBUTH 3aKOHOMCPHOCTH U 0COOEHHOCTH PaCTCKaHud TOKa B 3€MJIIO U OLICHUTD
OITAaCHOCTh 3aMBIKaHUN Ha 3eMJIC

OCHOBHBGIE ITOHATHUA

[IInpokoe NpUMEHEHUE IEKTPOYCTAHOBOK B IPOU3BOJCTBEHHBIX IOMEIICHHUAX CO3JaeT OMAaCHOCTb
IOPAXKEHHUs YEJIOBEKA JJIEKTPUUECKUM TOKOM. BCSAKOE ymopsOYEHHOE ABUKEHUE HOCUTENICU 3aps/ioB
HAa3bIBAIOT 3JIEKMPUYECKUM mMOKOM. B MeTajulax TakKMMH HOCUTEISAMM SBIIIIOTCS JJEKTPOHBI —
OTPULIATEIIHO 3apsHKEHHBIE YACTHIBI C 3apsiOM, PaBHBIM 3JIEMEHTApHOMY 3apsay. 3a HalpaBl€HUE
TOKa YCJIIOBHO CUMTAIOT HAIPaBICHHUE, NPOTUBOIIOJIOKHOE HAMPABICHUIO [IBWXXCHUSA OTPULIATEIIBHBIX
3apsioB.  ONacHOCTh  DNEKTPUYECKMX MOpakeHHM co3gaeT  pa3HooOpa3sHoe 000pyloBaHHE:
AJEKTPUYECKUM TNPHUBOJA MAIIUH U MEXAaHU3MOB, 3JIEKTPOOOOPYIOBAaHUE MMOABEMHO-TPAHCIOPTHBIX
YCTPOMCTB, DJJIEKTpOHArpeBaTejabHas M CBapOYHas amnmaparypa, OCBETUTEJbHBIE  YCTAHOBKH,
TIEPEHOCHBIN SJEKTPUDUIIMPOBAHHBIA UHCTPYMEHT U T. 1. [[puumHaMu 31€KTPOTPaBM HEPEIKO OBIBAIOT
HEJOCTaTKW B  KOHCTPYKIIMM W MOHTaxe  OOOpyIOBaHUS,  HENOYEThl  OIKCIUTyaTalllH,
HEYJI0BJIETBOPUTEbHAS OpraHU3alus paboYrX MECT, HEJOCTaTOUHBIM HHCTPYKTAaX U T. JI.

Jeiicmeue >n1ekmpuyeckoz0 moka Ha XUBYIO TKaHb HOCHUT DPa3HOCTOPOHHMH U CBOEOOpa3HBII
Xapakrep. OJIEKTpUYECKUH TOK, MPOXOJs dYepe3 OpraHu3M 4YelOBeKa, OKa3bIBAECT mMepMuiecKoe,
NeKMPOoAUMU4ecKkoe U Ouoioeudeckoe oeticmeue, BBI3BIBAS MecmHble U o0wue 31eKmpompasmol
(a1exkmpuyueckue yoapul).

Tepmuueckoe Oeticmgue BBIpAXKAETCA B 0KOTaX OTAENBHBIX YYaCTKOB Tesa, HarpeBe KPOBEHOCHBIX
COCYJZIOB, HEPBOB M JIPYTUX TKAHEH.

Onexmponaumudeckoe Oelicmeue BBIPAXKACTCS B PA3JIOKEHUH KPOBH U JAPYIMX OPTraHUYECKUX
YKUJKOCTEH, UTO BBI3BIBACT 3HAUUTEIbHBIC HAPYIIEHHUS NX (DU3HOXUMUYECKUX COCTABOB.

buonoecuueckoe oelicmsue BbIpakaeTcs B pa3ipakeHUM U BO3OYKICHUU >KMBBIX TKaHEW OopraHusma,
YTO COIPOBOXKJIAETCS HEMPOU3BOJIBHBIMU CYJIOPOKHBIMH COKPAICHUSIMA MBI, & TaKXK€ HAPYIICHUEM
BHYTPEHHUX OMODIEKTPHUUECKUX MPOIIECCOB OPraHU3Ma.

Onexmpuyeckue mpaemvl TPENCTABIAIOT COOOH YETKO BBIPaKEHHBIE MECTHBIE TOBPEXKACHUS TKaHEH
OpraHu3Ma, BBI3BAaHHBIE BO3JAEHCTBHEM DJJIEKTPHUUYECKOTO TOKa MIM DJJIEKTpHUUYEeCKoil nayru. B
OOJBIIMHCTBE CIy4aeB 3JIEKTPOTPABMBI M3JICUMBAIOTCS, HO MHOT/A, MPH TKENBIX 0KOTaxX, TPAaBMBI MOTYT
MPUBECTH K THOENH YeJIoBeKa.

PasnuuaroT creayromue SIEKTPUYECKHE TPAaBMBI: JJIEKTPUUECKHE OXKOTH, O3JIEKTPUYECKHE 3HAKH,
MEeTaIUTH3AIHs KOXKH, TEKTPOOPTAIBMUS U MEXaHUYECKHE MTOBPEKACHHUS.

Onexmpuyeckuii oxcoe — caMas paclpocTpaHeHHas 3JIeKTpoTpaBMa. Ooru ObIBaIOT OBYX BHJIOB:
TOKOBBIM (MJIM KOHTaKTHBIA) U JTyrOBOM.

TOKOBB M 0X 0TI 00YyCIOBJIEH IMPOXOXKIECHUEM TOKa Uepe3 TEJIO YeJOBEKa B Pe3yjbTaTe KOHTAaKTa C
TOKOBEAYILEH YaCThIO U ABISETCS CIEACTBUEM MPEoOpa30BaHUs AEKTPUIECKON SHEPTHH B TEIJIOBYIO.
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Pasznmuuaror detbipe ctemenu oxoroB: | —mokpacHenme koxu; Il — oOpaszoBamme myseipeit; |11 —
OMepTBEHHUE Beel Tonmu Koxw;, |V — oOyrinuBanue Tkauel. TspKecTh mopakeHus opraHu3Ma 00yCI0BIMBACTCS
HE CTEMEHbIO 0KOra, a MIOMAaAbI0 000X KEHHOH MOBEPXHOCTH Tea.

ToKOBBIC 0KOTH BO3HHUKAIOT NP HANPSKEHUSIX HE BbIle 1—2 KB U ABISAIOTCS B OOJIBIIMHCTBE CIy4acB
oxoramu | u |l ctenenu; nHOTrAa OBIBAIOT M TSHKEJIBIE OJKOIH.

HdyroBoi#t oxor. [lpm OGonee BBHICOKHX HANPSKEHUAX MEXKIY TOKOBEAYIIEH YacThIO M TEIOM
yejgoBeka o0Opasyercs ajekTpuueckas ayra (temmeparypa nyru Beime 3500 °C u y Hee BecbMa Oonbimas
JHEPTHus), KOTOpas M MPUUYUHAET TYTOBOH oxor. J[yroBeie 0korw, Kak mpaBmio, Tsokeasie — 1w 1V
CTETIeHH.

Dnexmpuyeckue 3HaKu — 4€TKO OYEpPUEHHBIE MMATHA CEPOro WM OJIEIHO-KENITOr0 IBETa Ha TOBEPXHOCTH
KOXHU UYeJOBEKa, TOJBEPTHYBIICHCS NEHCTBHIO TOKA. 3HAKW OBIBAIOT TaKXKe B BUJIC LAPAIHH, PaH, TOPE30B WU
ymmOoB, 60POJABOK, KPOBOHM3IUSHUA B KOXY M MO30Jie. B OONBIIMHCTBE CilydaeB 3JEKTPUYECKHE 3HAKHU
0e300J1e3HEHHBI U JJeYEeHNE UX 3aKaHUYMBAETCS OJIaromnoaydHo.

Memannuzayusi Kodcu — 3TO MPOHUKHOBEHHE B BEpPXHHE CJIOU KOXM MENbYaWIINX YaCTUYCK MeTajlia,
pacIIaBUBIIETOCS MO ASHCTBUEM BIEKTPUUECKON AYTH. DTO MOXKET MPOU30OUTH MPU KOPOTKUX 3aMbIKaHHSIX,
OTKITIOUCHHSAX PYOUIBLHUKOB IO HATPy3KO# u T.1I1. MeTaum3amnus COMpOBOXKIAETCS 0KOTOM KOXKH, BEI3BIBAEMBIM
HarpeBIIUMCS METaJJIOM.

Dnekmpoogmanvmus—IIOpaKeHNE T71a3, BBI3BAHHOE HHTEHCUBHBIM M3ITyYeHHEM DIICKTPUIECKOHN AYTH, CIIEKTP
KOTOPOW COAEPKUT BPEeIHBIE IS Ti1a3 yiabTpaduoieToBble U WHPpaKkpacHbIe JTydd. Kpome TOTO, BO3MOKHO
mornajaaHue B TJia3a OpBI3T pacIUIaBICHHOTO MeTajula. 3alluTa OT 3JIEKTPOOPTAIBMHU JOCTHTACTCS HOIIEHUEM
3alIMUTHBIX OYKOB, KOTOPbIE HE MPOMYCKAIOT yIbTPadUONETOBBIX Jyded, W 00€CIeUnBalOT 3alUTy Ta3 OT
OpBI3T pacIUIaBIEHHOTO METaIIa.

Mexanuyeckue nogpexcoenus BO3HUKAIOT B PpE3yibTaTe pPE3KUX HEMPOHU3BOIBHBIX CYAOPOKHBIX
COKpAallleHWH MBI TOJ ACHCTBHEM TOKa, MPOXOMSINEro uepe3 Telo 4eloBeka. B pesynbrare MOTYT
MPOU3OUTH Pa3phIBBI KOXH, KPOBEHOCHBIX COCYJIOB M HEPBHOW TKaHH, a TaK)K€ BBIBUXU CYCTAaBOB U JaxKe
nepenoMsl kKocTeld. K 3ToMy ke BHIY TpaBM cieAyeT OTHECTH YIIHOBI, TIEpPEeIOMBbI, BRI3BAHHBIC MaJlCHUEM
YCJIOBCKa C BBICOTHI, yaapaMu O MPEAMETHI B pE3YJIbTATC HEIIPOMU3BOJIbHBIX )Z[BI/I)KCHI/Iﬁ HJIK IIOTCPU CO3HAHUMA
IIpY BO3JECUCTBUM TOKA. MeXaHUYECKHUE IOBPEXKACHUS SBISIOTCS, KaK IPAaBWIO, CEPbE3HBIMU TpaBMaMHU,
TPeOYIOIIUMH JITUTEILHOTO JICUCHUSI.

Onexmpuueckuii yoap — 5TO BO30YXKIEHHE >KHMBBIX TKaHEH OpraHu3Ma IMPOXOJAAIIMM Yepe3 HEero
ANIEKTPUYECKHM TOKOM, COIPOBOX/IAIONICECS HENPOU3BOJIBHBIMU CYJOPOKHBIMU COKPAIICHUSMH MBI, B
3aBHCHMOCTH OT KCXOJa BO3JEHCTBHS TOKA Ha OpPraHM3M DJJEKTPUYECKUE YyJaphl YCJIOBHO MAEJATCS Ha
CIeyIONINEe YEeThIPE CTETeHU:

| — cymoposkHOE COKpallleHHE MBI 0e3 MOTepHu CO3HAHWUS;

Il— cynopoxHOe cokpalieHne MBI, TOTEPsI CO3HAHUS, HO COXpaHEHUE BIXaHus U padOTHI cepa;

Ill— moTepst co3HaHWs M HapyNIEHHWE CEPJECYHON JEATENbHOCTH WU ABIXaHUS (JTMOO TOrO M JPyTroro
BMECTE);

IV— xnuHMYeckass cMepTh, T. €. OTCYTCTBHE JIBIXaHUS U KPOBOOOpAIICHHSI.

[IpuumHaMu cMEPTH B pe3yibTaTe MOPaAXKEHUS AIEKTPUUECKHUM TOKOM MOTYT OBITh IpeKpalieHne padoTsl
cepila, IPeKpalleHue AbIXaHUs U JICKTPUUSCKUH IIOK.

OcHo6HbIMU npUYUHAMU 6030€liCEUA MOKA Ha YEIOBEKA SBISIOTCS: CIydallHOE MPUKOCHOBEHUE
WU TpUOIMKEHUE Ha OMACHOE PACCTOSIHHE K TOKOBEIYIIMM 4YacTsAM; TOSBICHUE HANPSOHKEHUS Ha
METATMYECKUX YaCTAX 000PYAOBaHUS B pE3yNbTaTe MOBPEXKICHIS U0 WM OMIMOOYHBIX JEHCTBHIMA
MEPCOHANA; IATOBOE HAIPSKEHUE HA TOBEPXHOCTH 3EMIIA B PE3YJIBTATE 3aMBIKAHHS TPOBOAA HA 3€MITIO;
MOSIBJICHUE HAMPSDKEHUS HAa OTKIIOYCHHBIX TOKOBENYIIMX YAaCTSAX, Ha KOTOPBIX pabOoTaroT IO/,
BCJICJICTBHE OMMMOOYHOTO BKITFOUCHUS YCTAHOBKH.

Ciydan nmopakeHus 4eJIOBEKa TOKOM BO3MOKHBI JIMIIb MPU 3aMbIKAHUU JJIEKTPUUYECKOH 1M Yepes
TEJO YEJIOBEKA WIIA, NHA4Y€ TOBOPs, IPU MPUKOCHOBEHUHN YEJIOBEKA HE MEHEE YEM K JIBYM TOYKaM IIEIH,
MEXAY KOTOPBIMH CYLIECTBYET HEKOTOPOE HAIIPSKEHHUE.

Ucxon MMOPAXKEHUS YeJI0BEKa BIIEKTPOTOKOM 3aBUCHUT oT MHOTHX
thakmopog: cuiibl TOKa U BPEMEHHU €ro MPOXO0XKACHUS Yepe3 OpraHu3M, CONPOTUBIICHUS Tejla YEJIOBEKa,
XapaKTEPUCTUKHU TOKa (MIEPEMEHHBIN UM TIOCTOSHHBIN ), TyTH TOKA B TEJI€ YEJIOBEKA, IPH TIEPEMEHHOM
TOKE — OT YaCTOThI KOJICOAHUM, CXEMbI BKIFOUCHUS YeJIOBEKa B IEMb U T.J.

Tok, mpoxonsiuid 4Yepe3 OpraHu3M, 3aBUCUT OT HANpPSKEHUS MPUKOCHOBEHHMS, IMOJ KOTOPHIM
OKa3ajcs IOCTPAJaBIIMi, W CYMMApHOTO OJJIEKTPUYECKOTO CONPOTHUBJIEHUSA, B KOTOPOE BXOAMUT
CONPOTHUBJICHUE TeJla 4eJoBeKa. BennunHa mocienHero OompeaessieTcsi B OCHOBHOM COINPOTHBICHUEM
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POTOBOTO CJIOSI KOXH, COCTABJISIIOIIEE MPHU CyXOM KOXE€ U OTCYTCTBUHU MOBPEKIECHUU COTHHU Thicssuy OMm.
Ecnu 3Tu yciioBUst COCTOSIHUSI KOKM HE BBIMOJIHSIOTCA, TO €€ conmpoTuBieHue nagaer A0 1 kOm. Ilpu
BBICOKOM HAIPSKEHWU W 3HAYUTEIHLHOM BPEMEHH IMPOTEKAHUS TOKA YEpe3 TEeJIO CONMPOTHBIICHUE KOXKHU
najiaeT emie OoJblie, YTO MPUBOAUT K OoJiee TSHKEIBIM IMOCIENCTBUAM MOpaKeHUs TOKOM. BHyTpeHHee
COMPOTHUBJICHHUE TeJla YeJIOBEKAa HE MPEBBIIIAET HECKOJIBKUX cOT OM U CyIIeCTBEeHHOU posu He urpaet. Ha
CONPOTUBJICHUE OpraHM3Ma BO3JIEHCTBUIO 3JEKTPUUYECKOTO TOKA OKAa3bIBaeT BIIMAHUE (pU3MUECKOe U
IICUXUYECKOE COCTOSHUE uenoBeka. He3nopoBwe, yToMieHHE, TOJOJ, ONbSHEHHE, AMOLMOHAIBHOE
BO30YKJCHUE MPUBOAAT K CHIDKEHHUIO COMPOTHUBIEHUS. XapakTep BO3JCHCTBUS TOKAa Ha 4YeJOBEKa B
3aBHCHMOCTH OT CHJIBI M BUJA TOKA MPUBEJEH B Tabm. 1.
Tabmuna 1 — XapakTep BO3IEHCTBHUS TOKA Ha YeJIOBeKa (ITyTh TOKAa pyka —Hora, HanpspkeHue 220 B)

Tok, MA [Tepemennsrii Tok, 50 ' ITocTostHHBIN TOK
06-15 Hauarno omrymienus, jgerkoe Omrymienuii Her
JPO’KaHUE TMANIBIICB
20-25 Hadao 6oJeBbIX OIIyICHUN To xe
50-7,0 Hauano cynopor B pykax 3ya, OLIYIIEHHE HAarpeBa
8,0-10,0 Cynoporu B pykax, TPYAHO, HO YcuneHnue omynieHus HarpeBa
MOJKHO OTOPBAThCS OT 3JICKTPOJIOB
20,0.-25,0 CuiibHBIE CyOPOTH U 0OJIH, Cymnoporu pyk, 3aTpyaHEHHE
HEOTITyCKAFOIIHMI TOK, JIPIXaHUE JIbIXaHHS
3aTpyIHEHO
50,0 - 80,0 [Tapamuy gpixaHus To xe
90,0 - 100,0 OubpuIAIMS cepaua npu [Tapanuy pIxaHust PU JUTATEIb-
JIECTBHY TOKa B TeUeHHE 2—3 C, HOM MPOTEKAaHUU TOKA
Mapajiy JbIXaHUsS
300,0 To >xe, 3a MeHbIIIEE BpeMsI OuOpMILIAILIUS Cepria yepe3
2—3 ¢, mapauud JpIXaHus

JlomyCTUMBIM CUMTAETCSI TOK, MPH KOTOPOM YEIOBEK MOYKET CaMOCTOSATEIBHO OCBOOOIUTHCS OT
ANIEKTpUYECKOi enu. Ero BennyrHa 3aBUCHT OT CKOPOCTH MPOXOKICHHS TOKA Yepe3 TeJI0 YeJIOBeKa; MpH
JaTenbHocTH aeiicTBus 6onee 10 ¢ — 2 MA, ipu 10 ¢ u menee — 6 MA. Tok, Ipy KOTOPOM MOCTPaTaBIIHIA
HE MOYXET CaMOCTOSITEITEHO OTOPBATHCA oT TOKOBETYIITHX qacrei, Ha3bIBACTCS
HeomnycKauum.

[lepeMeHHBI TOK OIMAacHee MOCTOSHHOTO, OJHAKO, MPU BBHICOKOM HampspbkeHuu (Oosnee 500 B)
oracHee MOCTOSIHHBIA TOK. M3 BO3MOXHBIX NMyTel MPOTEKaHHs TOKA 4epe3 Telo yeloBeKka (rojioBa —
pyKa, roioBa —HOTH, pyka —pyKa, HOTa —pyKa, HOTa —HOTa U T. JI.) HauOoJiee OMaceH TOT, MPHU
KOTOPOM TMOPaKaeTCsi TOJIOBHOM MO3r (TOJIOBa—pPYKH, TOJIOBA — HOTH), CEPAIEC U JIeTKHE (PyKH —
Horu). HeOnmarompusTHbII MHMKpOKIMMAT (TIOBBILIEHHAs TEMIIEpaTypa, BIAKHOCTh) YBEIHMYUBAET
OTTACHOCTH MOPAKEHHS TOKOM, TaK KakK Biara (IoT) MOHMWKAET COMPOTHBIICHHE KOXKHBIX TIOKPOBOB.

ITpu eucuenuueckom nopmuposanuu I'OCT 12.1.038—82 ycTaHaBIMBaeT MPENEIbHO IONYCTHUMBbIE
HaNPsDKSHUS IPUKOCHOBEHUSI M TOKH, IPOTEKAIOIINE Yepe3 TeNlo YeloBeKa (pyka — pyKa, pyka — HOra)
IIpY HOPMAJILHOM (HEeaBapUHHOM) pexHuMe padoThl 3JIEKTPOYCTAHOBOK MPOU3BOJCTBEHHOI'O U OBITOBOTO
Ha3HA4YEeHHS TIOCTOSIHHOTO U TIepeMeHHOTo Toka yactoToit 50 u 400 I'y (Tabdu. 2).

Haunbonee xapakTepHBIMU SIBISIOTCS JBE CXEMbl BKIIOUEHMS 4YelOBEKa B AIIEKTPUUYECKYIO LEIb:
MEXIy JBYMS MpPOBOJaMU M MEXAY OJHUM TMpoBoioM M 3emieil (puc. 1). Bo BTropom cnyuae
MPEIOIaraeTcst HAINYHUE JIEKTPUUECKON CBSI3U MEXK/Y CEThIO U 3eMIICH.
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Tabmuna 2 — [IpenenbHO JOMYyCTUMbIE YPOBHH HAIIPSHKEHUS U TOKA

Pon Toka Hopmupyemas IIpenenbHO qOMyCTHMBIE YPOBHU, HE OOJIee, MPU MPOJIOHKUTEIIBHOCTH BO3/ICHCTBHS TOKA, la, ¢
BEJIAYMHA 0.01-0.08 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 | 10 [ CB. 1.0
[Tepemennniit, 50 I' Ua, B 650 500 250 165 125 100 85 70 65 55 50 36
la, mA 6
[Tepemennsiit, 400 I'ry Ua, B 650 500 500 330 250 200 170 | 140 | 100 | 110 | 100 36
la, mA 8
TlocTosHHEBINI Ua, B 650 500 400 350 300 250 240 | 230 | 220 | 210 | 200 40
la, mA 15
BolinpsiMieHHBII Ua, B 650 500 400 300 270 230 220 | 210 | 200 | 190 | 180 -
JIBYXITOIYTIEPUOINYH
BIN
BolinpsiMieHHBII Ua, B 650 500 400 300 250 200 190 | 180 | 170 | 160 | 150 -
OJIHOTIOJIYIIEPUOAUYH
BIN
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Pucynok 1 — CxeMbl BKIIFOUCHHS YEIIOBEKA B AJICKTPHUYCCKYIO 1ETIb:
a — mByx(ha3zHoe BKIIOYCHHE; O, 8 — 0THO(PA3ZHOE BKITFOUCHUE
[TpuMEeHUTEFHO K CETSAM MEPEeMEHHOT0 TOKA MEPBYID CXEMY (@) OOBIYHO HA3bIBAIOT JBYX(Da3HBIM
BKJIFOUEHHUEM, a BTOPYIO (0, 8) - 0qHO(Da3HBIM.
JIByxda3Hoe BKIIOUEHHUE, T.€. IPUKOCHOBEHHUE YEIIOBEKAa OJIHOBPEMEHHO K JIBYM (pa3am, Kak mpaBmIIo,
0oJiee ONacHO, OCKOJIBKY K TEJTy YeI0BeKa MPUKJIIAIbIBACTCs HAanOObIIee B TaHHOW CETH HANPSHKEHUE —
JMHEHHOE, ¥ TT0ATOMY Yepe3 TEJI0 YelIOBEeKa HIET OOJIbIIoN TOK |h, A:

173U, U,
I, = R “ R 1)
h h
rae Uy - TnHelHOe HAaNpsDKeHUE, TO €CTh HanpsbkeHne Mexay ¢asubivu npoBogamu cetu (Uy =\3. Uy),
Uy - ¢pazHOe HanpspKEHUE, TO €CTh HANPSYKEHUE MEXAY HayaloM U KOHIIOM OJHOW OOMOTKH MCTOYHUKA
ToKa (TpaHchopmaropa, TeHepaTopa) Wik Mex1y (pa3sHbIM U HYJIEBBIM MPOBOAAMHU, Rh- CONMpOTHBICHUE
TeJa 4eJI0BEKa.

HerpynHo mpenctaBuTh, 4TO JABYX(a3HOE BKIIOYEHHE OJMHAKOBO ONACHO B CETH KakK C
M30JIMPOBAHHOM, TaK M 3a36MJICHHOW HEUTpaybro. IIpM TakOM BKIIFOUEHHMM OIACHOCTH MOPaXEHUS HE
YMEHBIIAETCS U B TOM CIIydae, €CIHM YeJIOBEeK HaJIe)KHO M30JIMPOBaH OT 3eMJIU (Pe3UHOBbIE TaJIONIH, OOTHI,
TUDJIEKTPUUECKUI KOBPUK, AEPEBSIHHBIN TOJ).

OnnodazHoe BritoueHue (puc.l 0, B) MPOUCXOINUT 3HAYUTEIBHO Yallle, HO SIBISIETCS MEHEE OMACHBIM,
4yeM AByX(a3zHOoe, OCKOJIbKY HaIpsHKEHUE, MO KOTOPBIM OKa3bIBAETCS YEJIOBEK, HE MPEBbIIIAET (a3HOTO.
COOTBETCTBEHHO, MEHbILIE OKa3bIBAETCS TOK, MPOXOASAIIMNA yepe3 Teso yenoBeka. Ha 3HaueHue atoro
TOKa BIIMSIOT PEKUM HEUTpaJld UCTOYHHKA TOKA, COMPOTUBIIEHHE M3O0JIALIMA U €MKOCTh IIPOBOJOB OTHO-

CHUTEJIHO 3€MIJIH, COITPOTHUBIICHHUE 110J1a, HA KOTOPOM CTOHT YEJIOBEK, CONIPOTUBIIEHHE €ro 00yBH U IpyTHe
(bakTophl.

ABJIEHUA TP CTEKAHUU TOKA B 3EMJIIO

[Ipy KOHTaKTe€ MPOBOJHHKA AJIEKTPUUYECKON CETH C 3eMJIeH WM KOPIYCOM 3JIEKTPOYCTaHOBKH,
HMEIOIIEN CBS3b C 3€MJIeld, BO3MOXKHO CTEKaHHME TOoKa B 3eMJI0. Tak Kak MNpOTEKaHHE ToKa
BO3MOYXHO TOJIbKO B 3aMKHYTOH JIIEKTPHUECKOH IIeTH, TO CTEKaHWE U, CJIEeIOBATEIhHO, MPOTCKAHHE
TOKa B 3emMiie OyJIeT MMETh MECTO TOJIBKO B TOM Cliydae, €CliM 3eMJs OydeT MpeACTaBIsiTh COOOH
y4acTOK 3aMKHYTOW JJIeKTpUYecKod 1enu. [pyruMu cioBaMu, eciid B KaKOH-THMOO TOYKE 3e€MIU TOK
CTEKaeT B 3eMJTI0, TO 00s13aTEIBLHO €CTh JIpyrash TOUKa, B KOTOPOH TOK «BBITEKAET) U3 3EMIIH.

3aMbIKaHUE COMPOBOXKIAETCS TMPOTEKAaHHEM 4Yepe3 Hee TOKa. 3eMJs CTaHOBUTCS YYacTKOM
JJIEKTPUYECKON IIeTTH B 30HE PAacTeKaHHWS TOKAa, Ha KOTOPOH HW3-3a CONPOTUBJICHUS 3EMJIM MajaeT
HaTPsHKEHUE U MOSBISETCS PA3HOCTh MOTEHIIUATOB MEXAY OT/ICIbHBIMA TOUKAMU €€ TOBEPXHOCTH.

Hampumep, B ceTsx ¢ HM30JMPOBAHHON HEUTpabl0 TpH KOHTakTe ¢azbl A ¢ 3emieit (puc. 2)
MpOTEKaHHWEe TOKA Yepe3 3eMIIF0 BO3MOXHO TOJBKO B TOM CiIy4ae, €ClIM MMEETCS KOHTAaKT C 3eMJei U
¢da3wr B (unmu C). B aTom citydae o6pa3yeTcst 3aMKHyTas dJIeKTpuueckas 1ens: $asza A, 3emis, ¢aza B.
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Pucynok 2 — Cxema 3aMbIKaHHS LI HA 3€MIII0

3aMKHyTas SJEKTpUYECKas LeMb MOXET MMETh MECTO MU B TOM cllyyae, KOrja SBHOT'O KOHTaKTa
¢a3er B (mm C) c 3emueil HeT, HO CONMpOTHBIEHUE MexXAy 3emiell u ¢azoif B (wm C) He paBHO
O0eckoHeuyHOCTH. B cersix ¢ riryxo3a3emiieHHOW HeiTpanbio (puc. 3) mpu 3aMbIKaHuM (a3bl Ha 3eMITIO
Bceraa o0pasyeTcs 3aMKHYTas JICKTPHUECKas [EeTb.

KoHTakT ¢ 3emieit IIpOBOAHHKA SHGKTqueCKOﬁ CCTU HJIM KOpITyCa 3JJICKTPOYCTAHOBKHU MOIKCT
OBITH CJ'Iy‘IB.fIHBIM Hin npeaAHaMCpPCHHBIM. B nocnegnem CIydac IPOBOJHUK WKW TIpPYIIIa
IMPOBOAHHKOB, HAXOAAIIUCCA B KOHTAKTC C 3€MJI€I71, Ha3bIBAKOTCA 3azemiumesiem, a IpeAHaAaMCPCHHOC
COG,I[I/IHGHI/Iﬁ KOopIyca 3JICKTPOYCTAHOBKH C 3a3CMIIMTCIIEM - 3A3€MIIEHUEM. B obounx ClIydasaxX MOXKHO
Ha6JIIOI[aTI) ABa SBJICHUA — IIOJIOKUTCIIBHOC U OTPULIATCIILHOC.
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Pucynok 3 — Pacnipenenenue noteHuaia Ha MOBEPXHOCTH 3eMIIU
B 30HE pacTEKaHUs TOKa MOIyCHEPUIECKOTO 3a3eMIUTENS
llonooscumenvroe siBIeHUE HaOMIOJAETCSI B TOM Ciydae, KOIrjla MOTEHIMal —3a3eMIIMBIIEHCS
TOKOBEAYIIeH 4YacTH 00OpyIOBaHMS, CIy4YailHO OKa3aBIIeWCs MOJ HaNpsHKEHUEM, Pe3KO CHIDKAeTCs JI0
3HAYCHUS, KOTOPOC BO MHOI'O pa3 MCHBIIEC HAIIPSPKCHUA B CCTH.

OT0 siBIEHUE, OIArOMPUATHOE MO YCIOBUSIM 0€30MacHOCTH, IMPOKO MCTIONB3YETCsS Kak Mepa 3allyuTh
oT MMOPaAKCHUA TOKOM npu IIPUKOCHOBCHUHN K MCETAJIUNIMYECKUM HETOKOBCAYIIIUM qacTsiaM
ANIEKTPOOOOPYIOBAHUS, KOTOPBIC B CIIy4ae HEMCIIPABHOCTH M30JISIIIUM MOTYT OKa3aThCsl MO/ HAPSHKEHUEM.

OmpuyamenvHoe siBIeHNE HAOMIOAETCs B TOM Clly4yae, KOrJia IMpU CTEKaHUHM TOKa B 3€MJII0 Ha CaMOM
3a3eMJIMTENIC U HAXOMASIIMXCS C HUM B KOHTAKT€ METAINIMYECKUX YaCTIX, a TAK)KE Ha TTOBEPXHOCTH 3€MIIU
BOKPYT MECTa CTEKaHUS TOKA B TPYHT MOSBIISIOTCS MOTEHIIMAIIBI, 00pa3yoIIHe MoJIe pacTeKaHUus TOKa.
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[IpakTuecknii HHTEpEC MPEACTABISIET BONPOC O 3aBUCMMOCTH BEJTMYHMHBI 3TUX MMOTEHIIMAIOB OT TOKA
3aMBIKaHUS Ha 3€MJII0, @ TAK)KE XapaKTep MX pacHpeleseHHs Ha MOBEPXHOCTH 3€MIIM B 3aBUCHUMOCTH OT
paccTosiHUA A0 3a3EMIIMTES.

Tok, npoxondmuii dYepe3 3a3eMIIMTENIb B 3€MIIIO, IMPEOJOJIEBAET CONPOTUBIICHHE, KOTOPOE
HA3bIBAETCSl CONPOTHBIIEHUEM DPACTEKAHMUIO TOKA 3a3€MJIMTEJNS WJIM COIPOTHUBIEHUEM pacTekaHuto. Ha
puc.3 mpeAcTaBieHa CXeMa 3aMbIKaHHMS Ha 3eMiit0 B Touke M ¢as3pl A B CeTH C IIyX03a3eMJICHHOM
HelTpanblo. B Touke K HelTpans UCTOYHMKA TOKA COEAUHEHA C 3a36MIIMTEIIEM.

B onnodaszHomM rpyHTe OT OAMHOYHOrO moiychepuueckoro 3azemuutens (puc. 3) maaeHue
HaMpPsHKEHUS Ha TOBEPXHOCTU 3€MJIM B 30HE PACTEKAHUs TOKA TOAYUHSIETCS THIIEPOOTNYECKOMY 3aKOHY.
[Ipu >TOM maneHue HanpsKEHUS HA paccTOAHUU | M OT 3a3emiutens cocTtaBiseT 68 %, 10 m — 92
%, a Ha paccTtosHUK 20 M MOTEHIMAIBI TOYEK MPAKTHYECKH MOTYT OBITh MPUHSATHI PaBHBIMU HYIIIO.
30Ha, B KOTOPOM 3eMJIsI HE OKA3bIBAET CYLIECTBEHHOI'O CONPOTHUBIICHUS, PACTEKAHUIO TOKA, HA3bIBAECTCS
30HOU HY€8020 NOMEHYUATA.

Ecnu wu3BecTHa BenuunMHA CONPOTUBIICHUS B TOUke M Rm M KOHCTpYKIMS 3a3€MIIUTENS], TO MOKHO
OIIPEAEIIUTD U YEIbHOE CONPOTUBIIEHUE IPYHTA P.

Tak, ecnu 3a3eMIUTENb MONTycPepudecKui, To

p= 27r-Rwm, (2)

rae I — paanyc nonycepuyeckoro 3a3eMIUTeNs, 00eCIeYNBAIOIIETO0 COMPOTHBICHNE PACTEKAHUIO TOKA,
paBnHoe 4 Om.

Ecnu KOHCTpyKLMs 3a3eMiIMTEs] HEM3BECTHA WJIM OHA OYEeHb CIOXKHAs, TO JUIsl OIpelelICHHUS
MO>KHO BOCIIOJIb30BaThCs (POPMYITOiA:

p =2mn-1-U/], (3)

rae J - TOK, MPOXOJsInuil uepes 3azemintelib; U — HanpspkeHue B Kakoi-muoo Touke 3emiu; | - paguyc
HEU3BECTHOTO 3a3€MITUTEIIS.

3agaBasich Pa3UYHBIMU 3HAYCHHUSIMHU |, MOXKHO MOCTPOUTH rpadHK paclpeieCHUs] MOTCHIMAIA B
30HE pacTekaHus Toka (puc. 4). Uem Onmxe K TOUKE CTEKaHHUS TOKA, TO €CTh YeM MeHblIie |, Tem Gosbiie
HaIpsDKEHUE.
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Pucynok 4 — Pacnipenenenue noreHiaia B 30HE paCTEKaHHs TOKa
N3 rpaduka, npuBeneHHOro Ha puc. 4, 1 U3 (3) BUIHO, YTO B 30HE PACTEKAHHs TOKA pa3IUYHBIC
touku, Hanpumep, C u J{ (puc. 3 u 4), uMeeT pa3iauuHble MOTEHIHAIbI. ITO 0OCTOSATENBCTBO SBIISETCS
HEOJIaronpusATHBIM, TaK KaK MNPEACTaBIseT MOTEHLUUANbHYIO OMNACHOCTh MOPAXEHUS TOKOM YEIOBEKa.
KpurepreMm oOmacHOCTM CIyXHT TaK Ha3blBa€MOE€ IIAroBoe HampsbkeHue. [llacoeoe nanpsoicenue -
pa3HOCTh INOTEHIUAIOB MEXIYy ABYMs TOYKaMHM B 30HE pAacTEKaHUs TOKa, HAXOIAIIMMHUCS Ha
pacctosiuuu mara 0,8 M. Uem Gimrke K TOUKE CTEKaHUs, TeM OOJIbIIE Iar0BOE HAMPSKEHHE.
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[TomaB B 30HY pacTeKaHUs, YEJIOBEK MOXKET OKa3aThCs TMOJ Pa3HOCTHIO IMOTCHIIHAIOB C
HanpspkenueM mara Uy , B,

Un=U,B1B2, (4)
rie Us — mHampshkeHue ¢a3pl B TOYKE pacTekaHus Toka; Pl—kospdunment HampsokeHwus,
YUUTHIBAIOIINN 3aKOH U3MEHEHUS B 30HE pacTeKkaHus;

B2 — ko3 PuLIMEHT, YIUTHIBAIOLINH MaJIeHUE HAPSHKEHUS B JOMOJIHUTEIBHBIX CONMPOTUBICHUSIX O0YBU,
HOT YeJIOBEKa.
Tok, mpoTekarouii uepes 4esnoBeka, ly, A, MOnaBIIero Mo/ NIaroBoe HampsHKeHue

Iq:|3(R3/Rq) BlBZ, (5)

rae R; — conpoTuBieHue 3a3eMIINTENs pAaCTEKaHHIO TOKa.

3nadycHus ko3P ummeHToB B1 u B2 OepyTes U3 CPABOYHUKOB JIJIsl PA3TMIHBIX THIIOB 3a3EMIISFOIINX
YCTPOMCTB.

Benuunna maroBoro HanmpspKEHUs: 3aBUCUT OT IIMPHUHBI IIara U pacCTOSIHUS 10 MECTa 3aMbIKaHUS
Ha 3emiito. [lo Mepe ynaneHus or MecTa 3aMblKaHUsl OMACHOCTh IIArOBbIX HANPSIKEHUN YMEHBIIAETCS.
st obecrieueHuss 6€30MaCHOCTH, MPHU CIy4alHOM TOMAJaHUKM B 30HY PAcCTeKaHUsS TOKa, HEOOXOAMMO
COEIMHUTH HOTH W, HE CIellla BBIXOJAUTh U3 Hee TaK, YTOOBI MPU MEPEBMKCHUN CTYIHS OJHOM HOTU HE
BBIXOJMJIA 32 CTYITHIO JPYTOM.

CIIOCOBBI BAILIUTHI OT ITOPAXKEHUA DJIEKTPUYECKMM TOKOM

OcHo6HbIMU Mepamu 3aujumpl OT TIOPAKEHUS HIEKTPUUECKUM TOKOM SIBJISFOTCA:

1) oOecriedyeHne HEOOCTYHMHOCTH TOKOBEAYIIMX 4YacTed, HAaXOAALIMXCS IOJ HANpsOHKCHUEM, [UIs
CIIy4aliHOTO IIPUKOCHOBEHUS;

2) SIEKTPUYECKOE pa3/IClICHUE CETH;

3) ycTpaHeHHME OMACHOCTU MOPaKEHHWsl WJIM TOSBJICHUS HANpsDKeHUs Ha KOpIycaX, KOXyxaxX H
OPYIMX 4YacTAX D3JEKTpoOOOpYAOBaHMS, YTO JOCTUIAaeTCs  NPUMEHEHHWEM  MajlblX HaIpsLKEHUH,
UCIIOJIb30BAaHUEM JIBOWHOM W30JSLUH, BBIPABHUBAHMEM IIOTEHLIMANA, 3aIUTHBIM 3a3€MJICHUEM,
3aHYJIEHHEM, 3alIUTHBIM OTKIJIFOUEHUEM U JIp. MEPAMHU;

4) npUMEHEHHE CIEUMATBHBIX DJEKTPO3AlIUTHBIX CPEACTB - MEPEHOCHBIX NPUOOPOB U
MpHUCIOCco0IeHuH (CPpeCTB MHANBUAYATbHON 3aIlIUThI);

5) opranuzanus 6€30MacHOM KCIUTyaTalluk IEKTPOYCTAHOBOK.

Heoocmynnocms moxoeedywjux uacmeii 31€KmpoyCHAHO60K Ul CIy4allHOTO INPHUKOCHOBEHHUS
MOJKET OBITh oOecreueHa U30JIsIHel TOKOBEIYIINX YacTel, pa3MeIleHueM UX Ha HEJOCTYIHOU BBICOTE,
OTpaKJICHUEM U IPYTUMH CPEICTBAMHU.

Inekmpuueckoe pazdenenue cemu - DTO PA3JCICHUE DIIEKTPUYECKON CETH Ha OTHCIIBHBIE,
AJNIEKTPUYECKH HE CBSI3aHHBIE MEXIy CcO0OM ydacTKM C TOMOIIBIO CHEIHATbHBIX PpPa3JeisIoIInX
TpaHchopmaTopoB. B pe3ynbraTe M301MpOBaHHBIE YYACTKHU CETH 00Jaal0T OOJIBIIUM CONPOTHUBICHUEM
M30JISIUN U MaJIOW €eMKOCThIO ITPOBOJIOB OTHOCUTEIBHO 3€MJIM, 33 CUET YETO 3HAUUTEIBHO YIYUIIAOTCs
ycIoBHsI 0€30MaCHOCTH.

Jis yempanenus onacnocmu nopaxcenus mokom B Cllydae NOBPEXICHHUS M30JISILIUU IEPEHOCHOTO
PYYHOTO 3JIEKTPOMHCTPYMEHTA M NEPEHOCHBIX JIaMII UX MUTAIOT MajbIM HaIlpsDKEHUEM He Bbille 42 B.
Kpome Toro, B 0c000 onacHbIX MOMENIEHUSIX ITPH 0c000 HEOIAroMpUATHBIX YCIOBUAX (Hampumep, paboTa
B METAJJINYECKOM pe3epByape, paboTa CUAS U JieKa Ha TOKOBEAYILEM TOIY U T.I1.) Ul IUTAHUS PYYHBIX
MEPEHOCHBIX JIaMII IPUMEHSIIOT elle 0ojiee Hu3Koe HanpsbkeHue: 12 B.

Hsotinas uzonayus - 3T0 SNEKTPOU3OIIALIUS, COCTOSINAS U3 pabodel U TOTOTHUTEIHHON H30ISALHH.

Pabouas uzonayusa npenHazHaueHa JUIsl W30JSIIMM TOKOBENYIIMX YacTeH AJIEKTPOYCTAHOBKU OT
MOpa)keHHs TOKOM, oOecrieynBasi €e HOpMaJbHYIO padOTy U 3alIUTy IIepcoHaIa.

53



[TpuMeHsieTcs mpy CO3JJaHUH PYYHBIX SJEKTPUYECKUX MAIIMH, TIPU 3TOM 3a3eMJICHHE WU 3aHYJICHUE
WX KOPITYyCOB HE TpeOyeTcsl.

3awumnoe 3azemaeHue - 3TO NPEIHAMEPEHHOE 3JIEKTPUUECKOE COEIUHEHHME C 3eMJIed WiIu ee
SKBHBAJIEHTOM METAJUIMUYECKUX HETOKOBEAYIIMX YacTed, KOTOpPhIE MOTYT OKAa3aThCs IMOJI HAIMPSLKEHUEM.
Hasnauenue 3awummnoeo 3aszemnenusi - YCTPAaHEHHE OIACHOCTHU IOPAXKEHMS JIIOJAEH 3JIEKTPUUYECKUM
TOKOM TMpU TOSABJICHUM HANPSDKEHHUS Ha KOHCTPYKTHBHBIX YACTSIX AJIEKTPOOOOpYIOBaHUS, T.€. MpPH
3aMBIKaHUU UX Ha KOPITYC.

[TpuHIMI EHCTBUS 3aUIUTHOTO 3a3€MJICHUS - CHIDKEHHE 0 O€30MaCHBIX 3HAUEHUN HaIpsKEHUN
MIPUKOCHOBEHUSI U I1ara, 0OyCIOBJIICHHBIX 3aMBIKAHUEM Ha KOPIYC, 332 CYET yMEHBIICHHs MMOTCHIIMAIa
3a3eMJIEHHOTO O0OpYyIOBaHMs, a TaKKe BbIPAaBHUBAHUS IOTEHLMAJIOB OCHOBaHHS U OOOPYAOBaHUS.
OO6nacTh TPUMEHEHHUsS 3alUTHOTO 3a3eMJICHHS - Tpex(a3Hble TPEXIMPOBOJHBIE CETH HAIMPSKCHHEM [0
1000 B ¢ u3zonupoBanHoi HelTpanbio U Bhie 1000 B ¢ mr00bIM pesxuMOM HEHTpaIIH.

3azemugroniee YCTPONCTBO TPEACTABISAET COOOH COBOKYIMHOCTh 3a3eMIIATENS (METaLTUYECKUX
MIPOBO/IHUKOB, HAaXOJISAUIMXCS B HEMOCPEICTBEHHOM CONPUKOCHOBEHHUU C 3eMJIeH) M 3a3eMIISIONIMX
IIPOBOJIHUKOB,  COEAMHSIOIIMX  3a3€MJIIEMbIE  4YacTU  JJIEKTPOYCTAHOBKM  C  3a3€MJIUTEIIEM.
[IpuHnMIManpHas cxema 3alUTHOTO 3a3eMJICHHs (CETh ¢ M30JIMPOBAHHONW HEUTPANbI0 HAMPSHKECHUEM 10
1000 B) mpexacrasiena Ha puc. 5.

PaznuuaroT 1Ba THMa 3a3eMISIOLIMX YCTPOMCTB: BBIHOCHOE (MM COCPEAOTOYEHHOE) M KOHTYPHOE
(uu pacupenesieHHOE).
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Pucynok 5 — IlpuHimnmaneHas cxeMa 3alUTHOTO 3a3€MIICHUS:
1- obopynoBanue; 2 - 3a3eMIIUTEND; 3 - COMPOTUBIICHHE 3aIIUTHOrO 3a3eMiieHust, OM

BeiHOCHOE 3a3emisitoliee yCTpOHCTBO XapaKTEPU3yeTCsl TEM, YTO 3a3€MJINTENb BBIHECEH 3a MPEAEbl
IUTOIIAJIKHU, HA KOTOPOM pa3sMeleHo 3a3eMisieMoe 000pyA0BaHKe, UM COCPEIOTOUEH Ha HEKOTOPOl yacTu
sToi Tuomanku. IIpumeHsieTcs NUIIb NMPU MajblX 3HAUYEHUSX TOKa 3aMblKaHMs Ha 3emito (Z3), B
YaCTHOCTH, B YCTaHOBKax HanpsbkeHueM 1o 1000 B.

KonTypHOE 3azemisitoniee yCTpOHCTBO XapaKTepU3yeTCsl TEM, YTO €ro OAMHOYHBIE 3a3eMIINTENN
pa3MelaTcs 1Mo KOHTYpY (IepuMeTpy) IJIOa 1K1, Ha KOTOPOH HAaXOAUTCS 3a3eMiisieMoe 000py10BaHueE,
WX pacrpesieIeHbl 0 BCEH MIIOIMaAKe 0 BO3SMOXKHOCTH PAaBHOMEPHO.

B 3azemnsiomux yCTpOHCTBaxX NPUMEHSIOT HCKYCCTBEHHBIE (BEpTHKAJIbHBIE M TOPHU3OHTAJIbHBIC
AJIEKTPOJIbl U3 CTAJbHBIX TPYO, YrOJKOB, IPYTKOB, IOJOC) U €CTECTBEHHbIE (TPyOONpPOBOBI, apMaTypa,
CBHHIIOBBIE 00OJIOUKM Kabesel, MpOJIOKEHHbIe WM CBsI3aHHbIE C 3eMiieil) 3a3emnurenu. B kadecTBe
3a3eMJISIOIIUX TPOBOJHUKOB MPUMEHSIOT IMOJIOCOBYIO M KPYIJylo craib. [Ipoknanky MX HpOU3BOIAT
OTKPBITO MO KOHCTPYKUHMAM 37aHui. [locrnenoBaTenbHOE BKIIIOUYEHHE 3a3€MIIIEMOI0 OOOpYJOBaHUS HE
JOITyCKAETCsl.
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Cornacno ITYD (mpaBuiiam ycTpoicTBa 3JIEKTPOYCTAHOBOK) COIMPOTHUBIICHHUE 3AIIATHOTO 3a3€MIICHUS
B J11000€ BpeMs rojia He JOJKHO MPEBBILIATH!

4 Om - B ycraHoBkax HanpsbkeHueM 10 1000 B; eciyu MOIIHOCT HCTOYHHMKA TOKa (FeHepaTopa Win
tpanchopmaTopa) 100 kB-A u MeHee, TO CONPOTUBIIEHUE 3a3EeMIISIONIETO YCTPOHCTBA HomyckaeTcs 10 10
Om;

0,5 OM - B ycranoBkax HanpspkenrueM Boitie 1000 B ¢ a¢gdexTruBHO 3a3eMICHHON HERTPAIIBIO;

250/13 , Ho He Oomee 10 Om - B ycraHoBkax HanpspbkenueMm Bbime 1000 B ¢ u3onmpoBaHHOIM
HEUTpAJIbIO.

[Tpu mpoeKTUPOBaHMY 3a3EMIISIOIIETO YCTPOMCTBA CieayeT COOII01aTh TPUBECHHBIE TPEOOBAHNUSI.

3a3emileHHE B MOMEIIEHUAX BTOPOTO U TPETHETO Kilacca SBISETCS 00s13aTeIbHBIM TP HOMUHAIEHOM
HaIpsDKEHUH JIEKTPOYCTaHOBKU Bbllie 42 B nepemenHoro u Boiue 110 B nocTossHHOrO TOKA, a B MoMe-
MeHUsX 0€3 MOBBIIIEHHONW OMAacHOCTU - Npu HanpspkeHuun 380 B u Bwime nmepemenHoro u 440 B u
BBIIIIE TIOCTOSIHHOTO TOKa. BO B3pBIBOOMACHBIX MOMEIICHUAX 3a3€MJIEHUE BBINOJIHAETCS HE3aBUCHUMO OT
3HAYEHUS HATIPSKEHUS YCTAaHOBKH.

3anynenuem SABIAETCA NPEIHAMEPEHHOE JJIEKTPUUYECKOE COEIMHEHHWE C HYJIEBBIM 3alIUTHBIM
MIPOBOJHUKOM METANTMYECKUX HETOKOBEAYIIHUX YaCTeil, KOTOPhIE MOT'YT OKa3aThCs MO HAPSYKEHUEM.

Cxema 3aHyJIeHUs NpeCTaBlIeHa Ha puc. 6.
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Pucynok 6 — [ IpuHimnuansHas cxema 3aluTHOTO 3aHyJIEHUS:
1 - koprmyc; 2 - anmapatsl JUTs 3alIUTH OT TOKOB KOPOTKOTO 3aMBIKAHUS (TTABKUE TIPEIOXPAHUTEIH,
aBTOMATHI U T.11.); Ro - compoTHBIIeHHE 3a3eMIICHHSI HYJIEBOTO 3allUTHOTO IIPOBOIHHKA;
I« - TOK KOpOTKOTO 3aMbIKaHws; O -HyJIeBOM 3aIATHBIA TIPOBOHHK

Hy.]'IeBBIM 3alllUTHBIM HpOBO}IHI/IKOM Ha3bIBACTCA HpOBO)IHI/IK, COG}II/IHSII-OHII/II\/’I SaHy.]'IHeMBIC qacTu C
TIIyX03a3eMJICHHOW HEUTpallbHON TOYKONW OOMOTKM HCTOYHMKA TOKAa MU €€ DKBHBAJICHTOM. 3ajaua
3aHYJICHHS Ta K€, UTO W 3aIUTHOTO 3a3eMJICHUS: YCTPAHECHHE OMACHOCTH IMOPAKEHUS JIFOJICH TOKOM TIPH
3aMBIKaHUU Ha KOPITYC.

[TpuHuun nelcTBUS 3aHYJIEHMs - MpPEBpallleHUe 3aMblKaHUS Ha KOPIYyC B OAHO(a3HOE KOPOTKOe
3aMBIKaHUE, TO €CTh B 3aMBbIKaHHE MEXIY (a3HBIM U HYJIEBBIM MPOBOJAMHU C LETBIO0 CO3/IaHUsI OOINBIIOTO
TOKa, CIMOCOOHOTO 00ecrneunTh CpadaThiBaHUE 3alIUTHl U TEM CaMbiM aBTOMATHYECKH OTKIIOYHUTH
MOBPEKIACHHYIO YCTAHOBKY OT MTUTAIOIICH CETH.
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CKopoCTh OTKIIIOUEHMS: 5 - 7 C IPU 3aIIUTE YCTAHOBKH IIJIABKUMU MPEAOXPAHUTENSAMU U 1-2 ¢ mipu
3amure aBToMaraMu. OOnacTe NPUMEHEHMs 3aHyJEHUs - Tpex(aszHble YEeTBIPEXIPOBOJIHBIE CETU
HanpsbkerrueM 70 1000 B ¢ rmyxo3asemnennoit HeiTpansio. O0bIYHO 3T0 ceTu Hanpspbkenuem 380/220 B,
LIIMPOKO IMPUMEHSIOIUECS B MAIIMHOCTPOUTENIBHON NMPOMBIIIJIEHHOCTH U APYIMX OTPAciaX, a TaKXkKe
cetu 220/127 u 660/380 B.

3awumnoe omkaoyenue - OBICTPOACUCTBYIOUIAS 3allMTa, OOecleYrBarolas aBTOMAaTHYECKOe
OTKJIIOUEHHUE DJIEKTPOYCTAHOBKM IPHM BO3HMKHOBEHHMHM B HEH ONACHOCTU MOpaK€HUs TOKOM. Takas
OINIACHOCTh MO’KET BO3HMKHYTh B YaCTHOCTHU: IIPU 3aMbIKaHUU (a3bl HA KOPIYC 3JIEKTPOOOOPYIOBaHUS;
IPU CHUKCHUU COMPOTHUBIICHUS H30JALUHU (a3 OTHOCHUTEIBHO 3€MJIM HIDKE OINPENEICHHOTO TPEena;
IIOSIBJICHUM B CETH IIOBBIIICHHOIO HAINPSDKEHUS; NPUKOCHOBCHMM 4YEJIOBEKA K TOKOBEAYLIEH YacTH,
HaxoJsulelcs noJa HampshkeHueM. B 3TuxX ciydasx B CeTH NPOMCXOAMT H3MEHEHHME HEKOTOPBIX
UIEKTPUUECKUX IapaMeTpoB (HAIpsDKEHHE KOpIyca OTHOCUTEIbHO 3€MJIM, HampspkeHue Qa3
OTHOCHUTEIJIHO 3€MJIM U JIP.), YTO MOXKET CIYXHUTh HUMITYJIbCOM, BBI3BIBAIOIIUM cpabaThIBaHUE 3aIIUTHO-
OTKJIIOYAIOLIETO YCTPOMCTBA, T.€. aBTOMAaTHYECKOE OTKJIIOUEHHUE OIIACHOIO y4YacTKa CETH 3a BpeMs HE
6oiee 0,2 c.

OCHOBHBIMHM YacTSIMHM YCTpOMCTBa 3amiuTHOro oTKiIoueHus (Y30) sBiastoTcss npubop 3alUTHOTO
OTKJIFOUEHMSI U aBTOMATUYECKHUM BBIKIIIOYATEIIb.

Y30 B 3aBHCHMOCTH OT IIapaMeTpa, Ha KOTOPBIM OHO pEarupyer, IENATCS Ha HECKOJIBKO THIIOB,
OCHOBHBIMM CPEI KOTOPBIX SBIISIOTCA:

- Y30, pearupyollide Ha HaNpsDKEHHE KOPIyca, OTHOCUTENBHO 3eMJIM (OT HOBBIILICHHOTO
HaIpsDKEHUs ),

- VY30, pearupyroiye Ha ONEPaTUBHBIA ITOCTOSHHBINA TOK, CIYXaT ISl HEIPEPHIBHOTO KOHTPOJIA
W30JISLUH, 3a1UThl YEJI0BEKA, IPUKOCHYBILEr0Cs K TOKOBEAYIIEH YacTH.

Buvipasnusanue nomenyuanra — 3TO METOJ CHUKCHHS HANPSDKEHUS IPUKOCHOBEHUS M LIara MExIy
TOYKaMH 3JIEKTPUYECKON LENHU, K KOTOPbIM BO3MOYKHO OJIHOBPEMEHHOE IPUKOCHOBEHHE WJIM HA KO-
TOPBIX MOKET OJJHOBPEMEHHO CTOSITh YEJIOBEK.

BripaBHUBaHME MOTEHIIMANA KaK CAMOCTOSTENIbHYIO MEPY 3aLIUTHl HE IPUMEHSIOT.

Jlns BeIpaBHUBaHUA MOTEHIIMAIA B 36 MJIIO YKJIAABIBAIOT CTAJIbHbIE IIOJIOCH] B BUAE CETKH IO BCEH
IUIOLIA/IH, 3aHATON 000PYA0BAHUEM.

B mpou3BOICTBEHHOM IOMELIEHUH KOpIyca 3JeKTpOoOOOpYJOBAaHUS M  IPOU3BOJICTBEHHOIO
o0OpyIOBaHUS B TOM WJIM HMHOM CTENeHW CBsi3aHbl Mexay coOoi. [Ipu 3aMbIkaHMM Ha KOpIyC B
KaKOM-JTM0O M3 3JEKTPOINPHUEMHHKOB BCE META/NIMUECKHE YacTH IOIYy4aloT OJM3KOe 110 BETUYHHE
HanpsDKeHUE OTHOCUTEIbHO 3emiid. B pe3yibTare HanpsHKEHHE MEXTY KOPITyCOM
IEKTPOIIPUEMHUKA M IIOJIOM CYIIECTBEHHO YMEHBUIAETCS, IPOMCXOJUT BhIPAaBHUBAHUE MOTEHIMAIA
o Bced miomaau mnomenieHus. [lpu BelpaBHUBaHMM IOTEHLIMANA 4YEJIOBEK, HAXOMALIWICS B IENH
3aMBIKAHMSI, OKAa3bIBACTCS I10J CPABHUTEIBHO MajbIM HaIpPSHKEHHUEM.

B cootBetctBun co CHull nnsg BelpaBHMBaHUS MOTEHILIMAla BO BCEX MOMELIEHUSX M HAPYKHBIX
YCTaHOBKAX, I'/I€ NIPUMEHSETCS 3a3€MJICHHE WIN 3aHYJIEHUE, CTPOUTEIbHBIE METAININYECKUE KOHCTPYK-
UM, TpyOONIPOBOABI BCEX Ha3HAUYEHUU, KOPIyca TEXHOJOTUYECKOr0o 000py0BaHUS JOJKHBI OBITh
MPUCOEIUHEHBI K CETU 3a3€MJIEHUS WJIN 3aHYJICHUS.

®akTop BbIpaBHMUBAHUS MOTEHI[MAla UMEET O0JbII0e 3HaUYeHHE A1 oOecreueHus 0e30MacHOCTH
u ABysieTcs 3(pPEeKTUBHON 3aIIUTHONH MEpPOH.

B mpomecce skcruryaTanuu 37€KTPOYCTAaHOBOK, Hampumep, Npu paboTax BOJWU3M TOKOBEMYIIMX
qacTeil, HaxoAIuXCs M0/ HAllpsDKEHUEM, NP paboTax Ha OTKIIOUEHHBIX TOKOBEAYIIUX YacTsAX (LIMHAX,
MIPOBOJAX W T.I.) CYIIECTBYET IOBBIIIEHHAs OMACHOCTh MOPAXEHHs YeJIOBEKa 3JIEKTPUUYECKHUM TOKOM,
[I03TOMY IPUHUMAIOTCS JIONOJHUTEIbHBIE MEpBl, MCKIIOYAIOIIME 3Ty OMNACHOCTb, BO3HUKAIOIIYIO,
HampuMep, Npy OIIMO0YHON MoJaye HaANPsHKEHUS.

Takumu cpeacTBamMM 3allMThI, JONOJHSIIOIIMMU ONMCAHHBIE BBIIIE CTA[MOHAPHBIE KOHCTPYKTHBHbIE
3alIUTHBIE YCTPOWCTBA AJIEKTPOYCTAHOBOK, CIYXKAT HNEPEHOCHble RNPUdOpvl U NPUCNOCOOSIeHUA,
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NpUMEHsIeMbIe Ul 3alllUThl IMEpPCOHajla OT IMOPAXEHHUS TOKOM, BO3JCHCTBHS AIIEKTPUUYECKOW JYyTH,
MIPOJYKTOB TOPEHMUSI, MaJICHUS C BHICOTHI M IPYTHX OMACHBIX (PaKTOPOB.

PaccmarpuBaembie cpedcmea unOUBUOYANLHOU 3aujumvl YCIOBHO JENSATCS HAa TPU TPYIIBL:
M30JIUPYIOIIKE, OrpaXAalilue U mpenoxpaHurenbHeie. Ocoboe MecTo cpeau HHUX 3aHUMAloT
usoaupyrowue 31eKmpozawummusle cpeocmed. VI3onupyromue 31eKTpO3aluTHRIE CPEACTBa AEIATCA Ha
OCHOBHble U 0ONOIHUMENbHbIE.

OcHosHble 21eKmpo3auumHble U30aUpyiouwue cpedcmea CrioCOOHBI JITUTEIBHOE BPEMsI BBICPKUBATh
pabouee HanpsHKEHHUE HIEKTPOYCTAHOBOK, U TIO3TOMY MMM pa3pelaeTcsl KacaTbCsl TOKOBEAYIINX YacTeH,
HaXOAILIMXCS T0J] HANPsDKEHHEM U padoTaTh HA 3THX YacTAX. B 3JeKTpoycTaHOBKax HampspKEHHEM 0
1000 B x HUM OTHOCSTCS: NUAJIEKTPUUYECKHE PE3WHOBBIC MEPUYATKU, UHCTPYMEHT C H3OJUPYIOLUIUMHU
PYKOATKAMHU U yKa3aTenau HarpspkeHus 1o 1000 B.

Jononnumenvuvie  uzonupyrowue 3leKmpoauumuvle cpeocmea  00JanalT  HEAOCTATOYHOU
AJIEKTPUUYECKON MPOYHOCTHIO U TIOATOMY HE MOTYT CaMOCTOSITENIFHO 3AIIUIIATh YEIIOBEKa OT MOPaKEHUS
ToKOM. VX Ha3HaueHue - yCHJIUTH 3alllUTHOE JICHCTBHUE OCHOBHBIX HM3OJUPYIOLIUX CPEICTB, BMECTE C
KOTOPBIMU OHHM [JOJDKHBI INPUMEHATbCA. B anekrpoyctaHoBkax HampsbkeHuemM 10 1000 B x Hum
OTHOCSITCS: AUDJIEKTPUUECKUE TaJIONIN, KOBPUKH M H30JIUPYIOIIHe MoAcTaBku. Ozpascoaroujue cpeocmsa
3auumsl TPEIHA3HAYCHBI TSI BPEMEHHOTO OTPAXICHUS TOKOBEAYIINX YaCTeH - IEPEHOCHBIE OTPaXKICHHS
(IIUTBI, OTPAKICHUS - KJIETKH, U30JIUPYIONINE HAKIAIKH, U30JIUPYIOIINE KOIMAKH); Ul TPeayPesKICHHS
OMMOOYHBIX OIEPAUid - MPEaYNPEIUTENbHbIC TUIAKATHI; Ui BPEMEHHOTO 3a3€MIJICHHUS OTKIIFOYCHHBIX
TOKOBEAYILIMX YacTel C LIEeTbI0 YCTPAHEHHsI OMIACHOCTHU MOpaKeHUs pabOTAa0IIero TOKOM Ipy cly4ailHOM
MOSIBJICHUN HAIIPSDKEHHS - YCTPOHCTBA BPEMEHHOTO 3a3€MJICHUSI.

Ilpedoxpanumenvuvie cpedcmea 3awumuvl TPEAHAZHAYCHBI JUIS WHAWNBUAYAJIBHOM  3alUThHI
paboTaroero OT CBETOBBIX, TEIUIOBBIX M MEXaHMUYECKMX BO3JeHcTBHHA. K HMM OTHOCSATCS 3alIMTHBIC
OYKH, TPOTUBOTA3bI, CIICIIUAILHBIE PYKABUIIBI U JPYyTHE.

HcripaBHOCTB CPEICTB 3aIUTHI JODKHA MIPOBEPSATHCS OCMOTPOM MEpe]] KaXXIbIM MX MPUMEHEHHEM, a
TaKke NepuoAnuecku deped 6-12 mecsaues. M3omupyromue 3J€KTPO3alIUTHBIE CPEJICTBA, a TaKXKe
HAKJIaJIK{ ¥ KOJITAKH MEPUOINIECKH MOIBEPTAIOTCS AIIEKTPHUECKUM HCIIBITAHHSIM.

PaccMoTpeHHbIE TEXHUUECKHE U APYTHe AIIEKTPO3aIUTHBIE CPECTBA JOMOIHSIIOTCS Ha IPOU3BOJICTBE
3BYKOBOW WJIM CBETOBOM CHTHAIM3AIMEd O HAIMYUU HANpPSKEHUS WIH €ro OTCYTCTBUH B
ANIEKTPOYCTAHOBKAX, NPEAYNPEeKIAIOIMMK, TPEANUCHIBAIOIIMMU W YKa3aTeNbHBIMH  IUIaKaTaMH,
HAJMUCAMHU U 3HaKaMHU 0€30I1aCHOCTH.

METOJUKA SKCIIEPUMEHTA

OITMCAHME JIABOPATOPHOI'O CTEH/JIA

OKcepuMEeHTaJIbHass 4acThb pa0OThl MPOBOJUTCS HA CHEIUAIBHOM CTEHJE, [O3BOJISIIOIIEM
MOJIETIMPOBATh YCIOBHS PACTEKAHUS TOKA B 3€MIIIO.

DneKTpuyecKas cxema MOJIEIUpYyeT CXeMy, IPUBEACHHYIO Ha puc.3. B Touke K HeliTpans coennHeHa
CO CTAI[MOHApHBIM 3a3emiiuTeneM. Takum o0pa3oM, Mbl UMEEM JEJIO € TIIyX03a3eMJIEHHOM HEUTPaJIbIO.

B Touke M mpoucxoaut 3ambikaHue ¢a3bl Ha 3emito. CTekaHHE TOKa C MPOBOJHHKA B 3EMIIIO
MIPOUCXOJIUT YCIOBHO ¢ MoTyc(hepruuecKoil MoBEpXHOCTH paanycoM I ConpoTUBIICHNE PACTEKAHHUIO TOKA
B TOouke M MokeT OBITh pa3NUYHBIM UM 33JaeTcsl IepekioyareseM. B HyJIeBOM MOJOXKEHUU
NEepeKIoYaTeNs 3aMblKaHME Ha 3eMiI0  OTcyTcTByeT. K cTeHay mnpuiaraercs ammepMmerp U
BOJIBTMETD.

TPEBOBAHIA BE3OITACHOCTU TPYIA

Bxirouaiite CTEH ] TOJIBKO IIOCIIE pa3peLIeHUs IIPETIOI1aBATEIIEM.

[Tpu BbIMOIHEHUH U3MEPEHU N30eraiiTe OTHOBPEMEHHOT0 KacaHHs pyKaMu JIBYX U 0oJiee 3aK1MOB.

METOJUKA BBIIIOJIHEHMA PABOTbI

1. M3yunTh TEOpETHYECKYI0 YacTh M MOJATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BONpOCHL. [locie
cobeceZloBaHUS C MpENoJaBaTeNieM U MOJYYEHHUs pa3pelleHUs] Ha BBINOJHEHHE PaOOThl MPUCTYMUTH K
JKCIIEPUMEHTAILHON YaCTH.
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2. MetoioM amIiepMeTpa-BOJIbTMETPA ONPEICTUTh CONPOTUBIECHUS PACTEKAHUIO TOKA 3a3eMJIUTENEH
K npu pasmuunbix Hanpsokenmsx U um paccrosamsax | ot Toukm M. Hampsokenue 3amaercs
nepekitoyareneM Ry. Jlanneie BHecTH B Ta0m.3.

Taouauna 3 — Pacnpenesienne noTeHUMAa a B 30He PACTEKAHUS TOKA

Hanpsoxenue U, B Cuna Toka, MA CormnpoTuBieHue
Paccrosiaue | ot
pacTeKaHUIO TOKa
TOYKHU cTekaHuss M
Rm, OM
1 2 3 4

3. ITo manHBIM TabI. 3 TOCTPOUTH TpadUKH pacpeaesieHUs TOTEHI[MAIA B 30HE PACTCKAHUS TOKA.

Onpenenutb paccTOsIHUE, IMPU KOTOPOM IIAroBO€ HAMpPSDKEHHWE HE MPEBBIIACT JO0MYCTUMOE
3HauYCHUE.

4. Ilo mony4yeHHbIM JaHHBIM 10 (2) U (3) paccuuTarh yIeIbHOE CONMPOTUBIICHHE TPYHTA, MoJiaras,
4TO B TOUKEe M TOK CTEKaeT C MOIyIIapoOBOro 3a3€MIIMTENS C paguycoM I = 1 M.

COJEPXAHME 1 OOOPMJIEHUE OTYETA

B oT4ere 10KHBI OBITh IPUBEICHBI:
1) na3Banue 1a6OPaTOPHON pabOTHI;
2) hopmynHupoBKa 1eIH PaboThI;

3) OCHOBHBIC MOHATHS U POPMYJIBI;
4) pe3ysbTaThl H3MEPEHHIA,

5) BBIBOMIBI

BOITPOCHI JI1 CAMOITIPOBEPKH

1. Yro Takoe 31eKTpUUYECKUH TOK?
2. Kakoe neiicTBre 0Ka3bIBAET JIEKTPUUECKUN TOK HA OPraHU3M yesloBeKa?

3. Kakue (hakTopsl OTIpEACTSIOT OIaCHOCTh MOpaXKEHUS AIEKTPUYECKUM
TOKOM?

4. Tlpu Kakux ycJIOBUSIX BO3MOXHO CTE€KaHHE TOKa B 3eMJIIO?
5. Tlepeuncnure OCHOBHbIE IPUYMHBI TOPAXKEHUS DIEKTPUIECKUM TOKOM
6. Uro Takoe 30Ha HyJIEBOro MOTEHIMaa?

7. Uemy paBHO CONPOTHUBIICHHE 3€MJIM MEXIYy JIBYMS TOYKAaMH, yJAJI€HHBIMHU JPYr OT Jpyra Ha
paccrostaue 100 km?

8. Kak ompenenuTs moTeHIIMaN KaKOW-TM00 TOYKH OTHOCUTEIHHO 3eMITH?
9. Yro Takoe 3a3zemiicHue?

10. YUro wHeoOXomumo cienaTh, YTOOBI YMEHBIIMTH COMPOTHBIICHUE PACTEKAHHIO TOKa
HCKYCCTBEHHOTO 3a3€MJIUTENS?

11. Kak SKCIICPUMCHTAJIbHO OINPCACIIUTL COIPOTUBJIICHHUEC PACTCKAHUIO TOKA 3a3€MIIMTCIIA U
YACIBbHOC COIIPOTUBJICHUEC prHTa?
12. Kakwue MCTOABI UCITOJB3YIOTCA AJIA 3allIUThI YEJIOBEKA OT MOPAKCHUA SJICKTPUICCKUM TOKOM?
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NCCIEAOBAHME MHTEHCHMBHOCTHU IIYMA HA PABOUNX MECTAX U
OOOEKTHBHOCTH IIYMOIIOIIOIMAIOIINX OBJIUIIOBOK

Llenv pabomvi: O3HAKOMHUTBCA C XapaKTEPUCTHKAMM IIyMa, METOAAMU €ro HOPMHUPOBAHMI,
npubopamMu M METOJIaMH HM3MEPEHHs YPOBHS IIyMa, a TAaKKe HMCCIEeN0BaTh 3(PPEKTUBHOCTh CHIKEHUS
1IyMa pa3JIMYHbIMU IIYMOIIOTJIOIIAOIYMY MaTepUAIaMH.

OCHOBHBIE ITOHATHUA

3a mocienHue ACCATHIICTHS 3alllUTa YesIoBeKa OT IIyMa CTaja OJHOW M3 aKTyaJbHBIX MPOoOJIeM.
JleiicTBysl Ha IICHTPAIBHYIO HEPBHYIO CHCTEMY, IIIyM OKa3bIBaeT HEOIATOMPUSATHOE BIUSHUE HA OPraHU3M
YEJIOBEKA, BBI3bIBAs TSKEIIbIC 3a00J1€BaHNUs, TOJOBHYIO 00JIb, HApyIIeHNEe (DYHKIIMHU CIIYXOBBIX OPT'aHOB.

CWIbHBIN IIYM B YCIIOBUSIX MPOU3BOJICTBA 3HAUMTEILHO CHMXKAET MPOU3BOJAUTEIBLHOCTh TPYyJa U
MOXET SIBJISATHCS MPUIMHON HECUACTHOTO CITyvasl.

C ¢Qusudeckoli TOUYKHM 3pSHHS IIYM TPEACTABISACT OO0 OECIOopsI0YHOE COUETAaHUE PA3TUIHBIX
10 YaCTOTE U CUJI€ 3BYKOB, C (PU3UOJIOTMUYECKOI - 3BYKOBOM Mpoliecc, KOTOPBI B OOJbIIEH WM MEHBIIEH
CTENIEHU HEMPHUATEH YEJIOBEKY.

3BYKOBBIE BOJIHBI BO3HHMKAIOT B YINPYro cpene, KOorja MMEeTcs KOJeOIIoIieecss TelIo WX Ha
YaCTHUIIBI CPEIbl IEHCTBYET BO3MYIIAIOIIAs CHJIA.

YenoBeKk MOKET CIBIIATh 3BYKH € 4acToToil komebanust ot 16 mo 20000 T'm. Uudpa- u
YIBTPa3BYKOBBIE KOJICOAHUSI XOTSI U HE CIIBIIIMMBI YEJIOBEKOM, HO OKa3bIBAIOT BPEIHOE BIMSHUE Ha
OpraHu3M.

[Ipy neicTBUM HMCTOYHWKA 3BYKAa IPOUCXOJUT HEOOJBIIOE KOJNeOAaHWe MaBIICHUS B Cpee.
Pa3HocTh MEXly MTHOBEHHBIM 3HAYEHHEM IIOJIHOTO JaBJICHUS U aTMOC(HEpHBIM JaBICHUEM Ha3bIBACTCS
3BYKOBBIM J1aBiieHueM, P, [1a.

PacnpocTpanenne 3BYKOBOW BOJIHBI CONPOBOXAAETCA IMepeHocoM 3Hepruu. CpemaHuil MOTOK
SHEPTUH, IPUXOAAIIMNACI HA €IUHUILY TTOBEPXHOCTU, HOPMAIBHOU K PACHpPOCTPAHEHHUIO 3BYKOBOM BOJIHBI,
Ha3bIBAETCSA MHTEHCHBHOCTBIO MM CHIIOH 3BYKa, |, BT/M2.

Jnamna3oH 3Ha4eHUI 3BYKOBOTO JIABJICHUS U CUJIbI 3ByKa, BOCIIPUHUMAEMBIX YEJIOBEUECKUM YXOM,
Ype3BBIYAHO BENHK: OT MUHUMaJbHBIX (1pH yactote 1000 ') 3HaueHuit Po=2-10°ITa u lo =10 Br/m?,
COOTBETCTBYIOIIMX TaK HA3BIBAEMOMY TIOPOTY CIIBIIIMMOCTH, JI0 MAaKCHMAIbHEIX, paBHBIX Ps = 2-102 [Ta n
J6 = 2-102 B1/M?, Ha3BIBAEMBIX GOJIEBBIM TIOPOTOM.

T.x. onepupoBaTb MHOTO3HAYHBIMU YHCIaMU HEyJoOHO, OblJa BBeIEHA  YCJIOBHAA
JorapupMHUecKas €IHHHIIA, Ha3bIBacMas ypPOBHEM 3BYKOBOTO JaBJICHHs WU ypoBHeM mmiyma (L).
Enununelt usmepeHuss ypoBHs Imyma sBisercss Oen wim geuuben (nb). Ilpupoct cuibl 3Byka
OTHOCHUTEINIbHO Topora cislmumocty B 10 pa3 coorBerctByer 1b unu 10 nb, B 100 pa3 — 2b wnu 20 n1b u
T.J., T.€. BECh JUAMa30H 3ByKOB OT MOPOTa CIBIIIUMOCTH /10 O0seBoro nopora coctaBut 140 a1b. YpoBeHb
IIyMa pacCYUTHIBAETCs 10 popMmyiie:

L=10-Ig I/lo.

YX0 4enoBeka, a Takke MHOTHE aKyCTHYECKHe MPUOOPHI pearupyroT He Ha HHTEHCUBHOCTH 3BYKa,
a Ha 3ByKOBOE JIaBJICHHE, TIOITOMY pacdeT BeayT mo Gopmyre:

L=10-lg (P¥P2) =20-lg P/Po.

C ¢usnonorMueckord TOYKM 3pEHHUsS UIYM XapaKTepHU3yeTcs TPOMKOCTHbIO, 3aBUCSIIEH OT
aMIUTUTYIbI KOJIeOAHWW, BBICOTOHM, CBSI3aHHOW C YacTOTOM 3ByKa, M TEMOPOM, OMPEIeSIOIIUMCS
00J1aCThI0 BO3MYIIIEHHBIX YacTOT.
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Bpennoe Bo3aeicTBHE IIyMa Ha YEJIOBEKA 3aBUCHT HE TOJIBKO OT BEIWYMHBI JABJIECHUS, HO U OT
4acToThl KoyieOaHWi BoJH. C yBEIWYEHHWEM 4YacTOT BPEIHOE BO3JCHCTBHE IIIymMa BO3pacTaerT.
['paduueckoe m300pakeHHE 3aBHCHMOCTH YPOBHS IIyMa OT YacTOTHI HA3bIBAETCA CHEKTPOM IIyMa, a
pa3JokKeHUe CI0XKHOTO KojeOaTeNbHOro mpoiiecca (Iryma) Ha MPOCTEHIINE COCTABISAIONINE HA3bIBAIOT
YaCTOTHBIM aHAJIM30M IIyMa.

Becy nmamazoH wacTtoT paz0MT Ha 8 OKTaBHBIX IIOJIOC, B KOTOPBIX BEpPXHAA 4yacToTa OOJbIIe
HIDKHEH B 2 pa3za. J[is OGoJjiee TOUYHBIX U3MEPECHHI KaXK/lass OKTaBa MOXET pa3OuBaThecs Ha 1/3 okTaBHOM
moJIockl (Tadm. 1)

ITo xapaktepy cniekrpa B coorBeTcTBUM ¢ ['[OCT 12.1.003-2014 mrymsl noapasnensior Ha:

- IIMPOKOMOJIOCHBIE - C HEMIPEPBHIBHBIM CIEKTPOM, YAaCTOTHBIN UAMa30H MUPHHON Oojee oIHOU
OKTaBbI;

- TOHAJIBHBIE - B CIIEKTPE HUMEIOTCS CIBIIIMMBIE  JUCKPETHBIE TOHA. ECiM B TpeTh-OKTaBHBIX
II0JIOCAX YaCTOT UMEIOTCS MPEBBILIECHUS OJHOU MOJIOCHI Ha/l COCEAHUMU He MeHee yeM Ha 10 nb.

I1o BpeMeHHBIM XapaKTepUCTUKaM IIYMBI CIEAYET MOAPA3AEIATh Ha:

- IIOCTOSIHHBIE, YPOBEHb 3BYKa KOTOPBIX 3a 8- 4yacoBOM paboumii 1€Hb U3MEHSETCS BO BPEMEHHU
He OoJiee yueM Ha 5 nBA;
- HENIOCTOSIHHBIC, I3MEHEHUS YPOBHS 3BYyKa 3a 8 4 Ooinee 5 nbA.
HenocTosiHHBIE 1IyMbI TOAPA3/EAI0TCS Ha:

- IPEPBIBUCTHIE, YPOBEHD 3ByKa PE3KO MajaeT 10 (OHOBOIO IIyMa U Bo3pacraeT. Bpems aeiictBus ne-
pHoaa MakcumyMa 1myma 6ozee 1 c;

- UMITYJIbCHBIE, COCTOSIINE U3 OJHOTO MJIM HECKOJIbKUX 3BYKOBBIX CUTHAJIOB, KAXKIBIUA TUTEIBHOCTHIO
menee 1 c.

Tabmuna 1 — CrangapTHbBIE TPaHUIIBI H CPETHETCOMETPUIECKHUE YaCTOTHI

I'pannunbie yactoThl | CpenHereoMeTpuyecKrue 4actoTsl nojoc, ']
OKTaBHBIX 10J0C, I'Tl | oxTaBHBIX OKTaBHBIX OKTaBHBIX
45-90 63 63 50
90 63
80
90-180 125 125 100
180 125
160
180-355 250 250 200
355 250
315
355-710 500 500 400
710 500
710-1400 1000 1000 680030
1400 1000
12500
1400-2800 2000 2000 1600
2800 2000
2500
2800-5600 4000 4000 3150
5600 4000
5000
560011200 8000 8000 6300
11200 8000
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| | | | 10000 |
Kak ormeuanoch Bbllle, HAaMOONBIIUM pazApaxaromiuM 3(pQPexKToM Npu OIWHAKOBBIX YPOBHSX
3BYKOBOT'O JJaBJICHUS 00JIaZiaeT 3BYK, YaCTOTA KOTOPOTO BhIMIE. ITO OOCTOATENHCTBO MOJI0KEHO B OCHOBY
HOPMHUPOBAHMS 1IIyMa.

HopmupyembiMu mapamerpamMu MOCTOSHHOTO IIMPOKOIMOJIOCHOTO IIymMa SIBISIIOTCS  YPOBHU
3BYKOBOT'O JIaBJICHUs B OKTaBHBIX I10JIOCAX CPEAHET€OMETPUYECKUX 4acTOT. COBOKYIHOCTh JTOIYCTUMBIX
3HAYCHHUI ypOBHEH IlIyMa B BOCBMHOKTABHBIX OJIOCaxX HasbiBaeTcs npenenabHbiM criekTpoM (I1C), Homep
KOTOPOTO COOTBETCTBYET YpPOBHIO 3BYKOBOro jaBiieHusi Ha yactore 1000 I'm, a gaHHBIA MeTOX
HOPMHPOBAHMS HA3bIBAIOT HOPMUPOBAHHUEM IIIyMa IO MPEIETbHOMY CIIEKTPY.

J171s1 OpUEHTUPOBOYHOM OLIEHKH YPOBHS ITOCTOSIHHOTO IIyMa IPUMEHSETCS METOJ HOPMUPOBAHUS 110
ypoBHIO 3ByKa. [Ipy 3TOM ycTaHaBIMBaIOTCS TONYyCTUMbIE YPOBHH 3ByKa B ABA. JIJist OlleHKH
COOTBETCTBUS (PaKTUUECKUX YPOBHEH IIyMa TOMYCTUMBIM U3MEPEHUS IPOBOJASAT C TOMOIIbIO

IIyMOMEpA, YCTAaHOBUB IEPEKIIIOUaTelb B peskuM A. YpoBeHb 3ByKa B 1BA o3HauaeT, 4To 1mym
M3MEpEH 10 HIKaje A nrymomMepa.

Jlis  u3MepeHWs  YpOBHS  3ByKa  IIYMOMEpPHl  CHA0XKEHBI  YaCTOTHBIM  (PHIIBTPOM,
MOAUPUIMPYIOMUM 0000IIEHHYIO YACTOTHYIO XapaKTEPUCTUKY OPTaHOB YeJIOBEKA.
JlommycTuMbIe YPOBHU 3BYKa B ABA MPEBBIMAIOT JIOTAPUPMUICCKUE YPOBHU 3BYKOBOTO JIaBIICHUS
ga yactore 1000 I'm ma 5 1b.
JlommycTuMbIE  ypOBHM 3BYKOBOTO JIaBJICHUS MW YypPOBHM 3ByKa Ha pabdoyux Mecrax
MIPOU3BOJICTBEHHBIX TTOMEIICHU TPUBEACHBI B Ta0M. 2.
XapakTepuCTUKONW HEMOCTOSHHOTO IymMa Ha pa0ouuX MeCTaxX SIBIISETCS SKBUBAJICHTHBIN (110
SHEPruM) ypoBeHb 3ByKa B 1bA, onpenenennbiii mo 'OCT 20445-80.
B 3aBucumocTH OT XapakTepa IyMa U BpEMEHU €ro BO3JCHCTBHS B BEIIMYMHBI OKTABHBIX YPOBHEH
3BYKOBOTO JIaBJICHUS, PUBECHHBIX B Ta0J. 2, BBOAATCS MompaBku (Tabm. 3).

Tabnuia 3 — [lonpaBku K OKTaBHBIM YPOBHSIM 3BYKOBOTO JTaBJICHHS U YPOBHSM 3BYKa B 1b u 1BA

CymmapHas XapakTep nryma
JUTUTEIILHOCTh IIUPOKOIOJIOCHBIN TOHAJIBHBIN WM UMITYJIbCHBIH
BO3JICUCTBUS 32 CMEHY
(paboumii eHb)
Or4 1084 0 -5
Orl o4y +6 +1
Or%umgolu +12 +7
Ot 5 o 15 mun +18 +13
Menee 5 mun +24 +19
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Tabnuna 2 — JJlonycmumsie yposHu 38yK08020 0asienus U YpOGHU 38YKA HA NOCMOSHHBIX pabouux Mecmax

HaunmenoBanue CpennereoMeTpuuecKe 4acTOThl OKTaBHBIX 110JI0C, I'11 YpoBHU
3BYKa,
nbA

63 125 | 250 |500 | 1000 |2000 |4000 | 8000

1. ITpu nryme, NpoOHUKAIOIIEM W3BHE TOMEIICHUH, HAXOISIIUXCSI

Ha TePPUTOPUHN TPEATPHUSITUNL:

a) KOHCTPYKTOpCKHE OOpOo, KOMHAThl pacyeTdyukoB u | 71 61 54 49 45 42 40 38 50

IPOTPAMMHUCTOB ~ CYETHO-IJICKTPOHHBIX ~MAIUH, TTOMEIICHHS

nabopaTopuii I TCOPETHYECKUX paboT ®  0oO0paboTku

IKCIIEPUMEHTAIBHBIX JAHHBIX, IOMEIICHUIH TpPUEMOB OOJBHBIX

3JIPaBITYHKTOB

0) moMeIIeHus yrpaBieHuid (paboure KOMHATHI) 79 70 63 58 55 52 50 49 61

B) KaOMHBI HAOIIOEHUS U TUCTAHIIMOHHOTO YIIPaBIEHUS 94 87 82 78 75 73 71 70 80

T') TO )K€, C PEUeBOM CBA3BIO 1O TeNeoHy 83 74 68 63 60 57 55 54 65

2. IIpu nryme, BO3HMKAIOIIEM B IMOMELIEHUH M MTPOHUKAIOIIEM B

MIOMEIMICHUS!, HAXOSIIIUECS HAa TEPPUTOPHH TTPEIPHUSTHIA:

a) TIOMEUICHWS W YYacTKH TOYHOW COOpKH, MamIMHONHCHBIE | 83 74 68 63 60 57 55 54 65

010po

0) momenieHHs JIabopaTOpUi, TOMENICHUS i1 pasMenicHus | 94 87 82 78 75 73 71 70 80

«ITyMHBIX»  arperartoB  CUETHO-BBHIYUCIUTENBHBIX  MAIUH

(TabGynsTopoB, nepdopaTopoB, MATHUTHBIX OapabaHOB U T.I1.).

3. TIlocrosHHble paboune wmecta B mpousBoAcTBeHHbIX | 103 | 96 91 83 85 83 81 80 90

MTOMEIICHUSAX U Ha TEPPUTOPUU NIPEINPUATHN
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[NOPAOK BBIIIOJIHEHU A PABOTbBI
Onucanue yCTaHOBKH

YcTaHoBKa, peaHa3HAaYeHHAs JJIs MCCIeAO0BaHUsl MPOU3BOACTBEHHOIO LIyMa, COCTOUT
U3 KaMephbl, B KOTOPOil CMOHTHPOBaHBI HICTOUYHHUK 3BYKa U MUKPO(DOH TyMOMepa Il U3MEPEHUs
myma (puc. 1).

B kauectBe UCTOYHHMKA IIymMa MOTyT OBIThb HCIOJIb30BaHbl ACIHUPATOP, MBLUIECOC,
BEHTHJIATOP, Hacoc U renepartop ['3-2.

[Ipn wucnonp3oBaHMM B KauecTBE HCTOYHMKA IIyMa TeHEparopa 3BYK IIONAgacT
HEIMOCPEJICTBEHHO B KaMepy uepe3 JUHAMUK.

Kamepa
LuHamuk Mukpodion
o
7
leHepaTop Lllymomep
.32 BLLUB-003-M2

Pucynoxk 1 — YcranoBka i ucciaeoBaHusl TPOU3BOACTBEHHOTO IITyMa
Jns usmepenuss myma npumensercs mymomep BIIIB-OO3-M2, npuHuun aenctBus
KOTOPOTO OCHOBaH Ha MPEOOpa3OBaHMHM C TIOMOIIbI0 MHUKPO(POHA 3BYKOBBIX KOJCOAHWN B
MPOIMOPLUOHAIEHOE TEPEMEHHOE JJIEKTPUYECKOE HAIPSKEHHE, YCHIMBAaeMOE U H3MepsieMoe
CTPEJIOYHBIM UHIUKATOPOM.
OOmuii BUI ¥ ONMCaHKE TIepeIHel TaHeln ITyMoMepa MpeICTaBICHbl Ha pHC. 2.

5
BLLB-003-M2 ’ F S 10
OOOOOOOOOOOOO( T
04 05 o8 108
O /u'%/q;——'—;\o;s\1 Pop paGot
3 ' : 0
- o 4
1 i /’_‘E""m orc'r_
o |7 QOO0 ¢
2 50mV ONT1  ANT2  ®NTOKT &nNT
2
O
Bx O a 10kHz  kHz CcB | 9
jainleley
7 5
7 8

Pucynok 2 — Ilepennss naHens niymomepa

Ha nepenneit manenu mymomepa BIIIB-003-M2 pacnosioxeHbl ClEAyIOIIME OpIaHbl
YIIPABJICHUS, PETYJIUPOBAHUSA U UHIUKALIVY:
1 -50 mV — BBIXOJ ¢ KQIMOPOBOYHOTO TEHEPATOPA;
2 - BXOJ 15 mojcoequHenust npexycunutens BIIM-111;
3 - MOKa3pIBaOIUK MPHOOp sl OTCUETa M3MEPSEMOW BEIWYMHBI W KOHTPOJS HaIPSDKEHHS
NUTaHUS;
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4 - nepexmouarenu JJ/II'1, nb, JJII'2, nb;

5 - emunnunbie uHguKatoper 20, 30, ..., 130 nb, mpeana3sHadeHHBbIe 171 BBIOOpA mpeaena
W3MEPEHHUS YPOBHSI 3ByKOBOIO JIaBJICHUS,

6 - ungukarop I1PI" — i MHAMKAIIY TEPETPy3KU U3MEPUTEIHFHOTO TPAKTA,;

7 - xHomka a, V — I8 BKJIIOYEHUS M3MEpPUTEIS B PEKUM  BHOPOCKOPOCTH;
8 - knonka 10 KHz 1 4 KHz juta Brmodennss @MUY 10 k' wm 4 k[, orpaHUYUBAIOIINX
YaCTOTHBIN JUAINIa30H MIPH U3MEPEHUH BUOPOYCKOPEHUS, BAOPOCKOPOCTH;

9 - kaonka CB, JIU® - 1yt u3mMepeHus B pexxume cBo001HOTo min Audy3noHHOTO0 MoJs;

10 - nmepekmouarens «Pox paboTe» ¢ otoxkeHUusIMH: «0» - 111 BKITIOUSHUS U3MEPHUTEIS;.

- «+/-» - UIsI KOHTPOJISI TUTAHHUS,

- «P» IS BKITFOUCHUSI U3MEPHUTES B PEKUM KATHOPOBKH;

- «F, S, 10S» - nnst u3MepeHussM noctostuHoi Bpemenn F(ObicTpo), S (MemienHo), 10S (10 c);
11. nepexmouarens @JIT, Hz ¢ monoxxeHusiMu;

- 1:10 ms Bxmrouenus @BY 1, 10 PLI;

- JIMH pna Bxmouenus PIIY 20 kl'nu, orpaHMYMBAKOLIErO0 YacTOT- MPU U3MEPEHUHU YPOBHS
3BYKOBOTO JaBjieHUs 10 Xxapakrepuctuke JIMH;

- A, B, C nns BkItoueHHs KOppekTupyromux ¢puistpos A, B, C;

- OKT - st BKIIFOUCHHS] U3MEPUTENS B PEKUM YaCTOTHOTO aHAJIN3a B OKTABHBIX MOJI0CAX;

12 - nepexmrouarens OJIT OKT ¢ kHonkor KHz, Hz JU1s BKitoueHnst oqHoro M3 14 OKTaBHBIX
(GuIbTPOB CO CpeTHUMU reomeTpruueckumu yactoramu 1 I'a - 8 kl'm.
Ha puc. 3 npejicraBiena nepeaHss maHeilb TeHepaTopa.

+——o0 sy’ s
CeTi BbIKN 8 9
3aTyxaHue
13
1 > i
2 TN ©
O Q o 0
N - Perynsrop bixoaH. [8)
penoxpaHuTen HOKUTENb HanpaxeH Bhixoa \8
N\
4 3 5

Pucynok 3 — Ilepennss nanens reHepatopa ['3-3-2

Ha nepenneit manenu I'-3-2:

1- uHIUKATOP BHIXOJAHOIO HAMPSKEHHUS;

2- TaMII04Ka U TyMOJIep «BKJI-BBIKII» CETH U NPEIOXPAaHUTENb CETH;

3- peryisTop BBIXOJHOTO HAINPSDKEHUS (B MCXOTHOM COCTOSSHUM HAXOAWTCS B KpailHEM JIEBOM
MOJIOKEHUN);

4 - MHOXXUTEIb YaCTOTHI;

S - mepekIoYaTenb BEIXOJAHOTO CONTPOTUBIICHHUS;

6- TymMOJep «BKII-BBIKI» BHYTPEHHEN HArpy3Ku (HaXOIUTCS B MOJOXKEHUHU «BBIKII»);
7 - nepexitouatenu «3atyxanue 1b» ot 0 1o 10 u ot 0 10 100;

8- rHe3/10 «BBIXO/1» HAPSKEHUSI TeHepaTopa;

9- perymaTop yCTaHOBKH YaCTOTHI «IIJIABHOY.
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BapuanTel 3ananuit
Bapuaum 1. VccnenoBaTh ypOBHH 3BYKa U JIOrapu(MHUUYECKUE YPOBHHU 3BYKOBOTO JAaBJICHUS
HMCTOYHHMKOB, YKa3aHHBIX IpernojaBaresieM. [locTpouTs rpadMkud  3aBUCUMOCTH YpPOBHEH
IryMa OT YacTOTHI (CIEKTPHI IIyMa) MCTOYHHUKOB 0O€3 JKpaHa U C JKPAHOM, YKa3aHHBIM
MIpernoiaBaTesieM, U PeaeiIbHBIN CIIEKTP, CPABHUTH, C/ICJIaTh BHIBOIBI.

Bapuanm 2.  W3yunthb  3(PQPEKTHBHOCTH  NPUMEHEHHUS  3BYKONOIVIOIIAIOMIMX U
3BYKOM3OJHMPYIOIIMX OJKPAaHOB JUIS CHIDKCHHS [IyMa, CO3/aBaéMOro TI'€HEpPaTopoM, B
Pa3IMYHBIX YaCTOTHBIX JHWama3oHax (BHJI OSKpaHa W JAMANa30H HCCIEAYeMbIX YacTOT
OIIpEeJIETISIET PETIO1aBaTEeNb).

W3mepenne ypoBHEH 1IyMa ¢ IOMOIIBIO LIIyMOMEpPa

BKJIOUNTH MCTOYHUK IIyMa, YKa3aHHBIM NPENOJABaTENIeM, OTKPBITh KPBIIIKY KaMeEphl,
U3MEpPUTh YpPOBEHb 3BYyKa, ycTaHoBUB mnepekitouatens OJIT (mo3.11) Ha pexum A. [lanee
nepexaounte DJIT Ha pexuM «OKT» U U3MEPUTh JIOrapU(PMHUECKHE YPOBHH 3BYKOBOI'O
JIaBJICHUsI, YCTaHABJIMBAasi IOOYEPEIHO BOCEMb OKTABHBIX 4acTOT. Jlajee 3aKpbITh KPBILIKY U BCE
WU3MEpPEHUS IIOBTOPHUTD.

W3mepenust mpoBOAMTH CIEAYIOIIUM 00pa3oM:
1. Tlepexmrouarenu JJJIT-1 u JIJIT'-2 nepeBecT B KpaliHee paBOE MOJ0KEHUE, KHOIIKA OT)KATHhI.
2. Tlepexmrouatenb «DJII» mepeBeCTH B OJOKECHUE KA.
3. BxumrouuTh mrymMomep B CETb.
4. YCTaHOBUTH MEPEKII0YATENb «poj paboT» u3 monoxeHust «0» B monoxenue «Sy. Ilpu atom
JIOJKHA 3aropeTbes KpalHss MpaBas MHAMKATOpHAs JIaMIIOYKa, COOTBETCTBYIOIIAS 110 BEPXHEU
mkane 130 nb, a cTpenoyHbIM HHAMKATOPOM MOKa3bIBaTh «O» MO HMKHEH LIKaJE.
5. BKiII0YMTH UCTOYHUK LIyMa.
6. IlepexmovarensimMu «JIT1» u «JJJIT2» IIEpEBECTH [IOJIOKEHUU CTPEJIKU
NoKa3bIBaroUlero npubopa B MpaByl uyacTh wKansl ¢ JeneHussmu or 0 mo 10 nb.
[IpocymmupoBaTh MOKa3aHus JAECATKOB Ib Mo mepekimroyarensiM ¢ eauHunamMu ab 1o
WHJUKATOPY U 3aMucaTh 3HaUY€HUs YPOBHsI 3ByKa B TaOII. 4.
7. TlepeBectu nepexitovarenb «DJII» B nonoxenne «OKT».
8. Haxarp xkHonky Hz u ycranoButh nepeximouarens «OJIT OKT» B nonoxkenue «63», CHATh
nokazanus (cm. 1.7).
9. Haxatp kHOnKy KHZ u ycranoBuTh mocnefoBarensHo dactotsl 0,125; 0,25; 0,5; 1; 2; 4; 8
k11, cHUMas MoKa3aHMs Ha KaXKAO0M U3 HUX, 3aHECTH Pe3y/bTaThl U3MEpEeHUil B TaoI. 4.
10. IMocTpouts cnektpsl uccienyemoro myma u [IC (M3 Tabm. 2), cCpaBHHUTH pe3yJbTaTHI,
CEJIaTh BBIBOJBI.

Tabmuna 4 - Pesyrbmamul uzmepeHull OKMAGHbIX YPOBHEl 38YKO8020 O0AGNeHUs U 3HAYEHUS
npeoenbHo20 cnekmpa

Bun nerounuka Jlorapudmuueckuii ypoBeHb 3BYKOBOT'O JTaBJICHHS YpoBeHb
Ha CPEIHEreOMETPUYECKUX YacToTax, Ab, I'n 3BYKa,

63 125 |[250 |[500 (1000 {2000 [4000 {8000 |mbA

Acmmparop 06e3 dKpaHa
Acmuparop ¢ IKpaHoM
[Teutecoc 6e3 skpaHa
[Teiecoc ¢ axpaHoM
Hacoc 6e3 skpana
Hacoc ¢ s3xpanom

I1c
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[ToaroroBka reHeparopa kK paboTe U U3BMEpEHHUE YPOBHEH ITyma

. YTOUHUTH y IpernogaBaTess AUana3oH UCCIeTyeMbIX YacTOT U BUJI SKPaHOB.
. IoaroroBuTts k padore renepartop. s 3Toro:

BKJIFOUUTH TyMOJIEp «ceThb». JlomKHa 3aropeThest KpacHast JTaMIIOvKa;
YCTaHOBUTH NEPEKIIIOUATENN «3aTyXxaHue» B nojoxkeHue 0; BbIxogHoe conpotusieHue 600;

nepeKIoyaTeieM «MHOXXHTEIIb u PErynsaTopom YCTaHOBKH 4acTOTHI
«IJIABHOY» YCTaHOBUTH TPEOYEMYIO YaCTOTY;
PErynsaTopomM «BBIXOJHOE HaPSHKEHUE) YCTaHOBUTH 1o UHAUKATOPY

U=10 B u mogaepxuBaTh €ro Ha ’TOM YPOBHE Ha BCEX MCCIEAYEMBIX YaCTOTAX.

. [IpousBecT Ha Bcex HCCIEAYEMBIX YacTOTAaX 3aMep YPOBHEW IIyMa ¢ MOMOUIbIO IIyMOMepa

0e3 PKpaHOB M C dKpaHaMM 10 METOAMKE, NMpUBEAEHHON BbIe. IIpn m3MepeHuH KpblllKa

KaMephbl JIOJDKHA OLITH 3aKphITa. [Tpu
9TOM 4YacToThl Ha TreHepatope W mnepekmouatene «DJIT OKT» mymomepa TOKHBI
COBMaaaTh, nepekmoyarenp «DJIT» - HaxomuThesl B nonoxkenun —«OKT».

DKcriepuMeHTabHbIE JTaHHBIE 3aHeCTH B TaOn. 5. CpaBHUTH IMOJyYEHHBIE PE3yJbTAaThl C
HOPMHMPOBAHHBIMU 3HAUYEHUSAMH IIyMa (Tabi. 2) U caenaTh BBIBOJ O COOTBETCTBUM IIyMa
JIOITYCTUMBIM YPOBHSM H 00 3 (PEKTUBHOCTH SKPAHUPOBAHUSI.

Tabnuna 5 - Pe3ynbrarel u3MepeHud ypoBHEH 1ryma

Yposens myma B kamepe, 1b Jonyctumele
Yacrora 0e3 PKpaHa C DKpaHOM H3: YPOBHHM IIyMa,
nb
TEKCTOJIHNTA MEeHOoIIacTa

agrwdE

COHAEPXXAHUE 1 O®POPMIJIEHUE OTUETA
Ha3Banue u 1ienp paboThl.
Wcxonnbie onpeneneHusi, MOHITHS, (OPMYIIBI.
Pe3ynbrarel usmepeHuit, TaOIHIIBL.
CHexTpsl UICTOYHUKOB IITyMa U MPEJETbHBIA CIIEKTP.
BriBoapbl.

MEPEBI BE3OITACHOCTU ITPU ITPOBEJIEHMU PABOTBI

. K pabote nomyckaroTcst nuia, 03HaKOMJIEHHbIE C J1JaOOpaTOPHON yCTAaHOBKOMW, MpaBUIaMU

oOpaleHus ¢ HIEKTPOIIPUOOPaMH, TTOPSIIKOM BBITOJTHEHUS PAOOTHI.

. Pabouee MecTo TOMKHO OBITH XOPOILIO OCBELICHHBIM.
. [Tpu6op BIIIB-003-M2 nomxkeH ObITh 3a3eMJIeH.
. [IpoBoia, ncnoab3yeMble Uil MUTAHUS amllaparypsl, JOJDKHBI UMETh XOPOIIYIO  H3O0JIALUI0

COCTOSIHUE KOTOPOH HEOOXOMMO MPOBEPSTH HE PeXKe OJTHOTO pa3a B CEMECTP.

CoOmoaTh  aKKypaTHOCTh ¥ HETOPOIUIMBOCTH IPH YCTAHOBKE 3BYKOM3OJIUPYIOLIHX
9KpaHOB B Ja0OpaTOPHON yCTaHOBKE.

Bo n30exxaHue BPEITHOTO NercTBUS nryma Ha OKPYKaIOIINX
BO BpPEMsl YCTaHOBKH dKpaHa OTKJIFOYaTh UCTOYHHK IIIyMa.

VYcTpaHeHHe HEUCTPABHOCTEH HW3MEPUTEIbHOM ammaparypbl, CMEHa IpeloXpaHHUTeINeH,

MOJKITIOYEHHE MHUKPOGOHA W T.OI. TPOU3BOMUTCS HCKIIOYUTEIHHO  OOCITYKHBAIOIIIM
NEPCOHATIOM KadeIpbl.

1.
2.
3.
4.

BOITPOCEHI J1J151 CAMOITPOBEPKU
B 4yem nposiBisieTcst BpeHOe BO3IEHCTBHE IIyMa HAa OPraHU3M 4yesloBeKa?
Ha3zoBuTe OCHOBHBIE HCTOYHHUKH IITyMa Ha TIPOMBIIIJICHHBIX TPEANPHUITHSIX.
Kakumu ¢puzndeckumMu v (pU3NOIOTHIECKUMU ITOKA3aTENIIMU XapaKTepU3yeTcs mym?
YTo TaKoe «IIOpor  CIBIIUMOCTH» U «OO0JIEBOM TOPOT»?
Kakum 3HaueHusIM COOTBETCTBYIOT OHM Ha wyactore 1000 I'm?
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5. Kak MIOAPA3ACIIAIOTCS LIyMBI o Xapaxkrepy CIeKTpa u
BPEMEHHBIM XapaKTePUCTUKAM?

6. Kak nopmupyercs mym? B yem oTinmume ypoBHS 3ByKa OT JIOTApHU(MHUECKOTO  YPOBHS
3BYKOBOI'O JaBJICHUS?

7. Uem wusmepsercs mym?

8. Hauyem ocHoBaH mnpuHuun aerctus mymomepa BIIIB-003-M27?

9. Kakue BbI 3HaeTe METOIbI 3AIIUTHI PAOOTAIOMINX OT HIymMa?

10. Ha uyeM oOCHOBaH MNPUHLUMII 3BYKOM3OJSIIMM M 3BYKOIOIJIOIIEHUS?

OINPEAEJIEHUE HAIIPSDKEHOCTH 11OJIA SJIEKTPOMAT'HUTHOI'O
N3JIYYEHUA

Lenv pabomul: 03HAKOMHUTHCS ¢ XapaKTEPUCTHKAMH SJIEKTPOMATHUTHOTO U3TYyYEHUS! B XUMUKO-
TEXHOJIOTHYECKHX MPOIeccax, HOPMATUBHBIMU TPEOOBAHUSIMH K 3JIEKTPOMAarHUTHOMY
U3ITy4EHUIO, ONPEICTUTh YPOBEHb HAMPSDKEHHOCTH AJICKTPUUYECKOTO TOJIs Ha pabodeM MecTe B
3aBHCHUMOCTH OT BUJAa UCTOYHUKA U PACCTOSIHUS OT UCTOUHUKA. OLEeHUTh 3P PEKTUBHOCTD
3aIIUTHI OT SJEKTPOMATrHUTHOTO U3TYyYEHUs C TTIOMOIIbIO YKPAHOB.

OCHOBHBGIE I[IOHATUA

Cpenu pa3nuuHbX (u3nyeckuX (PAKTOPOB OKpYKAIOLIEH cpenbl, KOTOpblE MOTYT
OKa3bIBaTh HEOJIArONpPUATHOE BO3/EHUCTBUE HA UEJIOBEKA, OOJBIIYIO CIOKHOCThH MPEICTABISIOT
JJIEKTPOMArHuTHBIE I0JI, TAK KAaK OHU HE BHMJUMBI YEJIOBEYECKMM TIja3oM. B xumwuko-
TEXHOJIOTUYECKUX TIPOIeCcCax MCIONB3YIOTCA pa3inyHble NpHOOPHl W 00OpYAOBaHHE, B
pe3yibTare paboThbl, KOTOPHIX 00pPa3yrOTCs 3JIEKTPOMArHUTHBIC IOJIS U M3JIyYEHHs Pa3IM4YHOM
YacTOTBHI.

Hcmounuxamu 21eKmpomMacHummslx U3ny4eHutl sA61a10mcs IMPUPOIHbIE U aHTPOIIOTEHHbIE
MCTOYHUKHU 3JIEKTPOMArHuTHBIX nojied. K mpupoiHbIM UCTOYHUKAM 3JEKTPOMArHUTHBIX IOJIEH
OTHOCAT: 3JIEKTPOMAarHUTHOE ToJsie 3emiiu, KocMuueckue uctouHuku (CousHue, 3Be31bl U T.1.),
atMoc(epHble Mpolecchl - paspsAbl MOJHMM M T.J4. AHTPONOI€HHbIE HCTOYHUKU
3JIEKTPOMArHUTHBIX MOJIEeH KIacCUu(QUIUPYIOTCS:

1) Ucrounuku Hu3zkoyacToTHbIX u3nydeHuil (0 - 3 kl'm) (MHMM >3I€eKTpornepenayw,
TpaHC(OpPMATOpHbIE MOJCTAHIUM, JJIEKTPOCTAHLUH, pAa3JIMYHble KaOelbHbIE CHCTEMBI),
JIOMAIITHIOI U O(QUCHYIO 3JEKTPO- M 3JEKTPOHHYIO TEXHUKY, B TOM uucie U MoHuUTOpsl [1K,
TPAHCHOPT Ha 3JIEKTPONPHUBOAE, K/J TPAHCHOPT U €ro HHQPACTPYKTypy, a TaKkKe METpo,
TPOJUIEHOYCHBIN U TpaMBalHBIN TPAaHCHIOPT.

2) UcTtouyHnky BbICOKOYACTOTHBIX M3ydeHui (0T 3 kI’ 1o 300 I'T'w). ¢pyHKIMOHATBHBIE
nepesaTuuky - (paauo, TeIeBUIEHUE), paanoTenedoHsl (aBTo-, paguoTeaeoHbl), HallpaBJIeHHas
panuocBa3b (CIyTHUKOBAs PaUOCBs3b, HA3EMHBIE pelieiiHble CTaHIIMN), HaBUTallKs (BO3IYIIHOE
COOOIIIEHUE, CYTOXOJCTBO, PAAMOTOYKA), JIOKATOPHI (BO3AYIIHOE COOOIICHHE, CYAOXOJCTBO,
TPAHCHOPTHBIE JIOKATOpPbI, KOHTPOJb 3a BO3AYIIHBIM TpaHcmopToM). Croja ke OTHOCHTCA
pasIMyHOEe TEXHOJOru4deckoe obopymoBanue, wucnoisidyiomee CBU-usnydenne, ObITOBOE
obopynosanue (CBU-neun).

Bo3oeiicmeue 3nekmpomazHumnuix noneii Ha Op2anu3m 4eno6exa

CrenieHb OMOJIOTMYECKOTO BO3JEHCTBHS DJEKTPOMArHUTHBIX TMOJIEH Ha OpraHusM
YyeJloBeKa 3aBHUCUT OT YacTOThl KojeOaHWM, HANpsXKEHHOCTH W WHTEHCHUBHOCTH IOJS, €ro
pexuma  (MMIYJIbCHOE, HEMpepbIBHOE) W JAJIUTENBHOCTH BO3JAEHCTBHA. buomormueckoe
BO3JICUCTBUE TIOJIEH pa3HBIX JHUAMAa30HOB HeOoAMHAKOBO. (OCOOEHHO YYBCTBUTEIBHBI K
HeOJIaronpusITHOMY BO3JI€HCTBHIO 3JIEKTPOMArHeTU3Ma 3MOPHUOHBI U JETH.

HaubGonee uyBCTBUTENBHBIMM K JEHCTBUIO JJIEKTPOMAarHUTHBIX IOJIEH SIBISAIOTCA
[EHTpaJlbHasl HEpBHAas cUCTeMa (CyOBbEKTHBHbBIE OUIYIIEHUS I[P 53TOM - TIOBBIIICHHAS
YTOMJISIEMOCTb, TOJIOBHBIE OOJIM U T. M) M HEHPOIHIOKPHUHHAS CUCTEMa. DJIEKTPOMAarHUTHBIE
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I0JII MOTYT OKa3blBaTb BO3JCHUCTBHE Ha IJla3a, NMPUBOASIIEE K BO3SHUKHOBEHHMIO KaTapaKThl
(MTOMYTHEHHUIO XPyCTaJIUKa).

B pesynbpTare AnuTenpHOro mpeObIBaHUS B 30HE JIEHCTBHUSA 3JIEKTPOMArHUTHBIX TOJIEH
HACTyHarT IPEXIEBPEMEHHAsT YTOMIISIEMOCTb, COHJIMBOCTh WJIM HAapyLIEHUE CHA, MOSBIISIOTCS
YacThle TOJIOBHBIE OOJIM, HACTYMAET PACCTPOMCTBO HEPBHOM CUCTEMBbI W JIp. MHOTOKpaTHBIC
MOBTOPHBIE 00JIy4eHUsI MO MHTEHCUBHOCTU MOTYT IIPUBOJUThH K CTOMKUM ()YHKIIMOHATIHHBIM
paccTpoiicTBaM  LIEHTPAJIbHOM  HEPBHOM  CHUCTEMBI, CTOMKHMM  HEPBHO-IICUXUYECKUM
3a00JIeBaHUsM, H3MEHEHHMIO KPOBSHOTO JaBIICHUS, 3aMEUICHUIO Myjbca, TPOPUUECKUM
SIBJICHUSIM (BBIMAIEHUIO BOJIOC, JIOMKOCTH HOTTEH U T. 11.).

OcHogHble XapaKkmepucmuKu 31eKmpoMacHumHoz0 noJis

DJIeKTPOMATHUTHbIE TMOJS - 3TO o0cobas (opMa CyIIECTBOBAHUS MaTEpHH,
XapaKTEepU3yIOLAsCs COBOKYITHOCTBIO 3JIEKTPUYECKUX U MAarHUTHBIX CBOMCTB.

DNEKTPOMAarHuTHOE TI0JIe XapakTepusyercs uacmomou usznyuenusi f, u3mepsiemoin B
repuax, WM OJIuUHOU 607HbI A, U3MEpPSeMOM B MeTpax. OJEKTpOMarHuTHas BOJHA
pacmpocTpaHseTcs B BaKyyMe CO CKOpocThio cBera (3 X 108 M/c), n cBA3b MeXIy JIMHOH U
YacTOTOM 3JIEKTPOMArHUTHOM BOJIHBI ONPEAEISIETCS 3aBUCUMOCTBIO

F=c/4 1)

/i€ ¢ — CKOPOCTh CBETAa.

CKOpOCTh pacrnpoCTpaHEHHs BOJH B BO3AyXe OJM3Ka K CKOPOCTH UX PacHpoCTpaHEHUs
B BaKyyMe.

DNeKTpOMarHuTHOE Tojie O00JajzaeT »JHEprueil, a dIEKTPOMArHUTHAs BOJIHA,
pacrpoCTpaHssICh B IPOCTPAHCTBE, MEPEHOCUT 3Ty SHEPIUI0. DIEKTPOMArHUTHOE I0JIE UMEET
ANEKTPUYECKYIO U MATHUTHYIO COCTABJISAIOLIHE.

XapakTepucTUKON 3neKkTpuueckoi coctapisawomeit OMIL sBusercs uanpsocennocmo
anekmpuyeckozo nons E, enuHuneil n3MepeHust KoTOpou sBisercst B/M.

XapakTepUCTUKONM MAarHuTHOM coctaBiswomend OMII  sBusercs wuanpsocenHocms
maznumnoeo noasi H (A/m).

DHEpPrur 3JeKTPOMArHUTHOW BOJIHBI MPUHATO XAPAKTEPU30BATh HIOMHOCHIbIO HOMOKA
anepeuu (I1113) — sHepruei, NIEPEHOCUMOMN IIEKTPOMATHUTHON BOJHOW B €IMHHILY BPEMEHU
uepes eMHUYHYIO Momanb. Enununeii usmepenns II1D spnsercs Br/m.

Knaccugpuxanyus snekmpomaznumnpix nonei. B Hacrosiee BpeMs HauOoliee IIMPOKOE
MPUMEHEHUE B PaA3IMYHBIX OTPACIAX HAXOAUT DJIEKTPOMArHUTHAs SHEPTUs HEHMOHU3UPYIOLIEH
YacTU CHEKTpa. DJIEKTPOMArHUTHbIE MOJS KIacCU(PUUMPYIOTCS IO YAaCTOTHBIM JHana3oHam
WJIW JIJTMHE BOJIHBL. BOJBIIIYIO YaCTh CIIEKTPAa HEMOHU3UPYIOLIUX 3JE€KTPOMArHUTHBIX U3Ty4YEeHUN
(BMN) cocrasastot paouosoanst (3 I'n...3000 ['T1r), MEeHBIIIYIO YacTh - KOJIEOAHUST ONITUYECKOTO
nuarnasoHa (MHppakpacHoe, BUAMMOE, YIbTPaduOIETOBOE U3ITYyUEHHUE).

Krnaccudukanus BoaH, onpenenseMas JJIUHOW (MM 4aCTOTOW) BOJIHBI, IPEJCTaBIEHA
B Tabm. 1.

Ta6nmuna 1 — Kinaccudukarust 31eKTpoOMarHiTHBIX BOJIH

Bug OMII ‘ YacToTHBIN AUaa3od ‘ Jnvna BonH
Henonusupywiuime u3iydeHust
PaguouacToTHbIE

Kpaiinennskouactorapie KHY 3-30 I'a 100-10 Mwm
Cpennenunskovacroraeie CHU 30-300 I' 10-1 Mm
Wudpanmskoyacrorasie MTHY 0,3-3 k' 1000-100 xkm
Ouenp Hu3kue OHY 3-30 k"1t 100-10 xm
Huskouacroraeie HU 30-300 Iy 10-1 xm
Cpenneyactorasie CH 0,3-3 MI'ny 1-0,1 km
BricokouactoTrHele BU 3-30 MI'g 100-10 m
Ouenn BrickoyacToTHRIE OBY 30-300 MI'g 10-1m
YabpTpaBbicokouacToTHeie YBY 0,3-3ITx 1-0,1 m
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CaepxbicokodacToTHbie CBY 3-30 I'Tn 10-1 c™m

KpaiineBsicokouactorubeie KBY 30-300 I'T't 10-1 mm

I'mnepsricokoyacToTHBIe | BU 300-3000 I'Tx 1-0,1 mm

OnTtuyeckue

NudpakpacHbie (TETUIOBOE U3ITYICHHE) 0.75-10%-395-102 I'y 0.4-10°—0.76 MM

CBETOBBIC BOJTHBI 395-10'2 - 750-102 I'y 0.76 - 0.4 Mmxm

VY 1bTpaduoneToBbIe TydH 750-10'2 — 1.5-10Y 'y 0.4-20A
Honusupyomue u3aydeHus

PentreHoBckue 1.5-107-5-10° I'y 20-0.06 A

Y - Iy4u 6onee 5-10%° 'y menee 0.06 A

DJIEKTPOMATHUTHOE W3JIydeHHe (1M0Jie) MPOMBIILIEHHOH YacTOThI H PATH0YACTOTHOIO
JMana3oHa.

DnexmpomazHummubsie nos NPOMbLULIEHHOU YACMOMbl OTHOCATCA K CBEPXYaCTOTHOMY
JMarna3oHy paJuoO4YacTOTHOrO CIEKTpa W IIUPOKO PACIHpPOCTPAHEHBI B XUMHUYECKOM
npousBojcTBe. K HUM oTHOCsTCA JuHuM 3iektponepenay (JIDII) nanpsokennocteio m1o 1150
KB, OTKpBITBIE pacnpeeTuTeIbHbIC YCTPOMCTBA, BKIIOYAOIINE KOMMYHHKAIIMOHHBIC allliapaThbl,
YCTPOMCTBA 3aIIUTHI U ABTOMATHUKH, WU3MEPHUTEIBbHBIC MPUOOPHl. OHH SBIISIOTCS MCTOYHUKAMU
AIEKTPUUECKUX U MATHUTHBIX MOJICH MPOMBINUICHHON 9acTOThI (500').

Hcmoynukamu 21eKmpoMasHumusblx nojell paouodacmomHio2o Ouana3ona SBISIOTCS
JVWHUM TUTAHUS  BBICOKOYACTOTHOM  DHEPrueil, BBICOKOYACTOTHBIC  TPaHCHOPMATOPHI,
TCHEPATOPHBIC YCTAaHOBKH, PAaJIUOJIOKAIMOHHBIC CTAHIIMH, PaTUONepPENIaTINKH, YCTaHOBKU
BBICOKOYACTOTHON TePMOOOPaOOTKHU U T.J.

Hopmuposanue snexmpomaznumuvix uznyuenutl (OMH) npomviunennot yacmomeor (50
I'y) B paboueil 30HE OCYILECTBISETCS IO MPEAEIbHO-I0INYCTUMBIM YPOBHSIM HANpsSKEHHOCTU
AJIEKTPUYECKOT0 U MAarHUTHBIX Mosied yactoit 50 ', B 3aBUCUMOCTH OT BpeMEHU NpeObIBaHUS B
HeM u pernamentupyrores ['OCT 12.1.002-84 «3Onextpuueckue nons (OMII) nmpomsbliieHHON
qacToThl. JlomycTUMBbIE YPOBHM HAINPSDKEHHOCTH M TpeOOBaHUS K MPOBEACHUIO KOHTPOJIS Ha
pabounx wMecrax», a CanlluH 2.1.8/2.2.4.2489-09 «I'mmoreoMarHuTHbIC TIOJS B
IPOM3BOJICTBEHHBIX, JKMIIBIX M OOLIECTBEHHBIX 3/1aHUAX U coopyxeHusx» u CanlluH 1.2.3685-
21 «dI'urnennyeckue HOpMATUBbI M TpeOOBaHMUS K oOecrneueHut0 0e30MacHOCTH U (WIIN)
0€3BpeIHOCTH IS YeJIoBeKa (paKTOPOB CPEIbl OOMTaHUS .

[IpucyrcTBue mnepcoHana Ha pabodyeM MecTe B TEYEHHE & 4YacoB JOIMYCKaeTcs IMpu
HaNpsHKEHHOCTH JICKTPUYECKOTO MO He MpeBbiaonei 5 kB/m.

JHlonyctumoe  Bpemsi  IpeObIBaHMs,  OOCIIY)KHMBAIOIIErO0  IE€pPCOHaja  yCTaHOBKHU
NPOMBIIIJICHHON 4YacTOThl MNpHM HANpsHKeHHOCTH 3nekTpuueckoro moiast E = 5-20 xB/m
omnpenensieTcs mo popmye:

)

rae 7 - IomycTHMOE BpeMs HaxOXKICHHSI B 30HE C HANPSDKEHHOCTBIO JIEKTPUYECKOTO
nojs E B yacax; E - HaNpspDKEHHOCTh 3JIEKTPUYECKOTo 1ot B KB/M.

Pacuer no gpopmyne nonyckaercs B nmpenenax ot 0,5 1o 8,0 4.

[Tpu HanpskeHHOCTH MeKTpudeckoro nous 20 — 25 kB/M BpeMst npeObIBaHus nepcoHaa
B 30HE M3JIy4EHHS HE JOJDKHO MpeBbarh 10 MuH.

HopmupoBanne DMMHM  paamoyacToTHOr0 /AMANA30HA  OCYILIECTBIsIETCS B
COOTBETCTBUU C «[ UrMeHHYecKrne HOpMATUBBI U TpeOOBaHUS K 00eCreueHn0 Oe30MacHOCTH U
(umm) 6€3BPEAHOCTH IS YeIoBeKa (paKTOPOB CPeIbl OOUTAHUS.
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OnextpoMaruuTHble nons B auanasoHe 30 kI'm - 30 MI'nm ouenuBarorcs 10
HanpspkeHHOCTH AtekTpudeckoit (E) u marautno# (H) coctaBistomux, a B nuamazone 30 MI'ng
—300 I'T'y mo moBepXHOCTHOM MIOTHOCTH 1oTOKA 3Hepruu (I11119):

E - |2He
T (3)
i o= [PHa
T (4)
o = Hm (5)

rae DH — sHeprermueckas Harpyska, MpeACTaBIAIOMAs co00M CyMMapHBI MOTOK SHEPTHH,
NPUXOJANIMNACS Ha eIUHUIY oO0OJydyaeMod IIOBEpXHOCTH 3a Bpems ooOmydenus T, K-
Koo duuueHT ocnabneHuss OMOJOTHYECKOW AaKTHBHOCTH, paBHBIA | — Ui BCEeX CiydaeB
Bo3eiicTBuS; 10 — Ui cirydaeB 00Jyd4eHUs OT BPANIAIOIIUXCS M CKAHUPYIOIINX aHTEHH.

[IpenenbHO AOMYCTUMBIE 3HAUEHUS DHEPreTUUYECKOM Harpy3sku 3a pabouuil AeHb IS
paboTaronux B yCIOBHSIX ANEKTPOMArHUTHBIX M3TYYCHH MTPEeICTaBICHBI B Ta0M.2.

Ta6n1z1ua 2— Hpeneano AOIIYCTHUMBIC 3HAYCHUA SHGpFGTI/I‘ICCKOﬁ HarpyskKm

[Tapamerp, Jwnanason yactor, MI'1q
€IMHUIIA U3MEPCHHS 0,003...3,0 3-30 30-300 300-300000
DHg, (B/(M%u) 20000 7000 800 -
DHy, A/(M?-9) 200 - - -
OHnmo, (MKBij Y 200
cm

Bce u3mepenust mpoBoasitces Ha paccTosHud 0,5 M OT UCTOYHUKA SIEKTPOMATrHUTHOTO
u3nydenus (tadi. 3).

Tabnuia 3 — TpeGoBaHus K TapaMeTpaM U3ITy4eHUs

HanmeHnoBanue napamMeTpoB 3nauenne mo CanlluH 1.2.3685-21
«'mrueHuyecKkue HOPMATUBBI U
TpedoBaHus K o0ecrneyeHn o 0e30MacHOCTH
U (11n) 0e3BPeIHOCTH JISl YeI0BeKa
(axTopoB cpeabl oOUTAHU

Hanpsokennocts OMM B 50 cm ot

HMCTOYHUKA o AIEKTPUYECKON

cocTaBisitoniel, He 6onee (B/m):

B mmnamasone uactot SI'u-2xl'n 25
B puamasone uactor 2 — 400 xI'11 2,5

ITmoTHOCTE MarHuTHOTO ITOTOKA B 50 cM,
He 6onee (H#Tm)

B agmamnasone yactor SI'n-2kI 11 250

B puamasone uactor 2 — 400 xI'11 25

MeTOI[l)I 3alUTHI Y€JI0OBECKA OT JJICKTPOMAIrHUTHBIX P[3J1y‘l€HP[l7[.
CpCIlCTBa 1 MCTOJBI 3allIMThI OT OMII ACIIATCA Ha CJICAYIOIIUC I'PYIIIIbI:
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. Opeanusayuonnvle Meponpusmus TPEIyCMaTPUBAIOT NPEJOTBPAILCHUE TOIMAIaHUs
JIIO/ICH B 30HBI C BBICOKOM HaNpsKeHHOCThI0 DMII, co3nanne caHuTapHO-3aUTHBIX 30H BOKPYT
AQHTEHHBIX COOPYKEHUH Pa3TMYHOIO Ha3HAYCHUSI.
° Unowceneprno-mexnuueckue meponpusmus.  OOIUE TNPUHIMNIGBI, ITOJI0KCHHBIE B
OCHOBY MHI)KEHEPHO-TEXHUUYECKOMW 3aIMTHI, CBOIATCS K CICAYIOMIEMY: 3JICKTPOrepMETH3AIINS
DJIIEMEHTOB CXE€M, OJIOKOB, Y3JIOB YCTAaHOBKH B IIEJIOM C IICNIbIO CHUKCHHSI WM YCTPAHCHUS
3JICKTPOMArHUTHOTO M3JIy4YEHUS; 3alMTa pabodero Mecrta OT OOJydeHHs WM yJaJICHHE €ro Ha
0e30MmacHOe pPacCTOSTHME OT HMCTOYHHMKA w3nydeHws. s sxpanuposanus paboueco mecma
UCNONB3YIOM PA3IUYHbLE MUNBL YKPAHOB: Ompaxcarnwue u no2iowarnuue.
. Unousuodyanvhvle cpedcmsa 3auumsi. B xadecTBe CpeiCTB MHAUBHIYAIBHON 3alUTHI
PEKOMEHJIyeTCsl CIlelMalibHasl OJIe’KJa, BBINOJIHEHHAs W3 METAUIM3UPOBAHHON TKAaHH, U
3aI[UTHEIC OYKH.

Jleuebno-npogurakmuyeckue MEPONIPHUSIITHS TOJKHBI OBITH HATIPABIICHBI MPEXK]IE BCETO
Ha paHHEE BBIABICHHE HAPYIICHWA B COCTOSIHUU 370pOBbs padoraromux. s sroit menu
MPEAYCMOTPEHBI  MPEABAPUTEIIbHBIE W MEPUOJUYECKUE MEAMIIMHCKAE OCMOTPHI  JIMII,
paboTaronux B ycnoBusix Bozaericteus CBY — 1 pa3 B 12 mecsues, YBY u BU-nguanazona — 1
pa3 B 24 mecsna.

[HOPAJOK BBIITOJIHEHU A PABOTbI
Onucanue yCTaHOBKH

Ilpunyun pabomwr wu3MepuTeNs dJekTpuueckoro mois HWOII-05 3akmrouaercs B
peoOpa3oBaHUN SHEPTUU AJIEKTPOMArHUTHOIO MOJS C IOMOIIBI0 AHTEHHBI B HaIpsDKEHUE,
MPOMOPLUOHAIEHOE HAMPSHKEHHOCTH 3TOTO MOJIS.

W3meputens anekrpuueckoro moas MOII-05 cocrouT u3 uHAMKATOpHOrO OJl0OKa B
IJIACTMAacCOBOM KOpITyCe, JIBYX JATYUKOB IMEPEMEHHOrO 3JEKTPUYECKOrO MO (JAMIOIbHON
AHTEHHBI ¥ TUCKOBOTO MpoOHUKa) u aenurens 1:10. (puc.2)

PaGounit nuamnazon 4acTor:

-mojioca 1: 5T ... 2000 I

- nonoca 2: 2 kI ... 400 kI'.

=]

— N

WMHankaTopHbIA
Gnok

AHTeHHa
AWNoneHas

5-2000Tu ..
O

2-400kfu

— o |
~  Wan-os \ J J

Pucynok 2 — Bux nsmepurens snexkrpuyeckoro nosst UOI1-05 ¢ nunonbHOM aHTEHHOM.
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[Tpubop nomkeH pa3MmemiaTbcs TakUM 00pa3oM, 4yTOOBl aHTEHHA Oblla HaIpaBjicHA B
CTOPOHY UCTOYHHKA TOJISI.

[Ipu cuuteiBaHuuM C UOUGPOBOTO MHIAMKATOPAa pPE3YyIbTaTOB M3MEPEHHUS CIEIyeT
YUUTHIBAaTh, YTO BPEMs YCTAHOBJICHHUS MTOKa3aHUN pubopa okoJjio 5 c.

MaxkcuManbpHOe Mmokazanue uaaukaropa 199 B/m npu uzmepennn B nosnoce 1 u 19,9 B/m
IIpU U3MEPEHUH B mosoce 2.

[Tpu u3mMepeHuu ¢ IenuTeneM MmoKa3aHus mpuoopa HeoOX0IMMO YMHOXKaTh Ha 10.

Bo n3b0e:xanue BbIX01a U3 CTPOS NPUOOPA 3anpelaeTcs NPUKACATHCI PYKaAMHU K
JAUMOJIAM AHTEHHbI!

IHopsinok paGoTsl mpudopa

ITopsimox paGoThl ¢ MpUOOPOM 3aBHCUT OT THIA UCHOJIB3YEMOro JaT4yMKa MEPEMEHHOIO
AIIEKTPUYECKOTO TOJIS: aHTECHHBI UJIH JUCKOBOTO MPOOHMKA.

Ilepen BbIONHEHHEM pabOTHl HEOOXOJUMO YTOYHUTH 3aJjaHNe Y IPerojaBaTes.

[Topsimok paboOTHI ¢ aHTEHHOM

1. IlogcoennHuTe aHTEHHY K pa3beMy Ha TOPLIEBOI CTEHKE MHIUKATOPHOrO OJIOKa.

2. BpiOepuTe MOJOCY YacTOT, YCTAaHOBHB B COOTBETCTBYIOIIECE IMOJOKEHHWE KHOMOYHBIH
HepeKIIrYaTellb Ha epeJHel aHeau HHIUKATOPHOro OJIoKa.

3. Bxuitounte npubop. Yepes 30 ¢ npubop roros k padore.

4. W3mepuTh HaNpsHKEHHOCTh JJIEKTPUYECKOrO IOJII Ha pPasHbIX pPACCTOSHUAX OT
MCTOYHUKA.

5. YcraHoBUTEe aHTEHHY HIpuOOpa Tak, YTOObl TOYKA IMEPECEYEHUS OCH CHUMMETPHH
AHTCHHBI C U3MEPHUTEIHLHOW OCHIO, TPOXOIAIICH Yepe3 IICHTPHI JAMITOJICH, COBIIaja ¢ BRIOPAHHOMN
(U3MepsieMOoil) TOUKOM MPOCTPaHCTBA.

6. CopueHTUpYyHTE aHTEHHY B JaHHOW TOYKE M0 MAaKCUMYMY IOKa3aHUM U 3aUKCUpYHTE
nokaszanus npubopa Eunp. [Ipu u3mepeHusx yuuThIBaiiTe, YTO BpeMs yCTAaHOBJICHHUS [TOKa3aHUN
npubopa mpUOIM3UTEIEHO PaBHO 5 C.

7. BeluncnuTe 3Ha4eHHE HaNpsbkeHHOCTH nouist Eusm o gpopmyie:

Euam = EuHg-Kn  [Bim], ©6)

rae: Kn - yactoTHo-3aBUCHMBIN KO3 PUIIMEHT.

Ecin none MOHOXpOMaTM4YHO M dYacToTa €ro usBectHa, To Kn ompenenserca mno
rpadpuxkam juis mosochl 1 (Kml) wmm 2 (Kn2) (Ilpunoxenue 1). B mporuBHOM ciydae
ko3 duuuent Kn npuHumaercst paBHbIM €IMHULIE.

8. VYcraHaBnuBaTh IMOOYEPETHO 3alllUTHBIE JKpaHbl. B mabopatopHoil pabote
MCIIOJIB3YIOTCS CIIELYIOIINE 3aIUTHBIE DKPaHBbI:

* ceTka U3 OIUHKOBAHHOM CTajU C SUehHKaMu 1 MM;

* JINCT aTIOMUHUEBOM (HONBIHY;

* 3KpaH U3 MOJIUIIPOIIUIICHA;

* 3KpaH U3 pe3UHBI.

9. Ilo oxoHuyaHuu pabOTHl BBIKJIIOYUTE MPUOOP, OTCOCTUHUTE AHTEHHY OT
WH/IMKaTOPHOTO OJI0KA.

COLEPXAHME 1 OPOPMJIEHUE OTYHETA

Otuér HAOJIKCH COACPIKATh:

6. Ha3Banue u 11en1p 1abopatopHOi paboTHI.

7. OcHOBHBIE IOHATHS U (HOPMYIIBI.

8. Hazpanue npu0OopoB, UCNONIb3yeMbIX B paboTe.

9. Pe3synbraThl M3MEpeHUsT WHTEHCUBHOCTH JJIEKTPOMArHUTHOTO U3JIy4eHHsS Ha

Pa3HBIX PACCTOSHUSX OT MCTOYHHWKA W3JIYYEHHs] TPH OTCYTCTBHM W HAIWYHH 3alliTHBIX
9KPAHOB, MTPECTABICHHBIX B BUE TaOJIHII.

10.  Kpussie 3aBucumocti  E =f (1) mo pesynpratam u3MepeHHs.

11.  BsiBoa 00 3 peKTUBHOCTH UCIOIB30BAHMUS 3AIIUTHBIX SKPAHOB.

72



BAPHUAHTBI 3AJIAHUM K PABOTE
BAPUAHT 1

[. W3meputh ¢ moMouipi0 u3MeputTens sJekTpudeckoro mnosst MOIII-05 ¢ aunonbHOM
AHTCHHOW HANPSHKEHHOCTh TOJISL MPH Pa3jIMYHBIX PACCTOSIHHUSAX 10 MCTOYHUKA HM3IIydeHUs Oe3
MCIIOJIb30BaHUs 9KpaHa U ¢ dkpaHamMu Euuy 1 1o popmynie (6) paccuntath Eusy, JaHHBIE 3aHECTH
B Ta011. 4.

Taonuua 4 — Pezyriemamut ucnslmanus
YcnoBus uaMepeHus Hanpsioxkennocts nosst, B/M, pu crneayonmx pacCTOSIHUIX 10
HMCTOYHHUKA U3IIYyYCHUS, MM

0 100 200 300 400 500

IIpn OTCYTCTBUU
3alUTHBIX KPaHOB

CeTka U3 OLIMHKOBAHHOU
CTaJIU C stuerkamMu 1 Mm

Jluct AITIOMUHUEBOM
donbru

OKpaH u3
MOJIUTIPOTIUIICHA

SKpaH N3 PE3HUHBI

2. Ioctpouts Tpaduk 3aBucUMOCTH Euy = f (1). Bece kpuBble HaYepTHUTh HA OTHOM
rpaduxe.

3. Caenatp BbIBOA 00 M3MEHEHHE HANPSKEHHOCTH MOJS OT PAcCTOSHUS 10 MCTOYHHMKA
AJIEKTPOMArHUTHOTO M3JIydyeHUs M 3(PPEeKTUBHOCTH HCHOJIB30BAHUS OT IMPHUPOJBI MaTepuala
3aIUTHOTO JKpaHa. CpaBHHUTH TOJyYEHHBIE 3HAYEHUS HANPSHKEHHOCTH SJEKTPOMArHUTHOTO
MOJIsl C HOPMATUBHBIMU (Tab. 3).

4. Paccuntarh BpeMsi mpeObIBaHUs paboTHHKa (10 Gopmyie 3) Bo3ji€ YCTAaHOBKU IpH
OTCYTCTBUM 3allUTHBIX SKPAHOB M IpPH WX HAIUYUM, UCMOJIb3YysA 3HAUEHHME HHEPreTHUECKOU
Harpy3Kkd B COOTBETCTBYIOIIEM YaCTOTHOM JHana3zoHe mo tadi. 2.

BOIIPOCEHI JJISI CAMOIIPOBEPKHA

JlaiiTe onpenenenne 31eKTPOMArHUTHBIM MOJISIM M HA30BUTE UX UCTOUYHUKH.
KakoB mexanusMm Bozzaeiicteust OMII Ha yenoBeka?

[epeuncite OCHOBHbIE XapaKTEPUCTUKHU AIEKTPOMATHUTHOT'O TOJISL.

Kak knaccudunupyrorcs MU 1o 4acTOTHRIM Juana3oHaM WIW AJIMHE BOJIHbI?
Bunasr HopmupoBanus SMMU.

HazoBure 0CHOBHBIE METO/IBI 3AIIUTHI YenoBeka oT OMU.

Ha yem ocHOBaH npuHIHUT pabOTHI U3MEPUTENS deKTprudeckoro momns UII1-05.

NoakowhE
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