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Kadegpa «3Okonormsa n 6e30nacHOCTb XU3HeaesaTeNbHOCTU»
XabapoBCKOro rocyapCTBEHHOIO TEXHUYECKOIO yHNUBEpPCUTETa
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dun3nko-maTemaTmyecknx Hayk, npodeccop N.A. babuH)
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B 400 BesonacHocTb xu3HegeatenbHocTU: COopHMK nabopaTopHbIX padoT /
nog pea. b.A. Mamota. — Xabaposck: N3a-so ABIYIC, 2004. — 100 c.

CbopHMK nabopaTopHbiX paboT COOTBETCTBYEeT rocydapcTBeHHOMY obpa-
30BaTesfIbHOMY cTaHgapTty BbICLLErO npodeccmoHanbHOro obpa3oBaHus
HanpaBneHna NoAroToBKN ANMIOMUPOBAHHLIX cneumannctoB 656500 «besonacHoOCTb
XnsHepesitenbHoctu» cneuymanbHocT 330100 «be3onacHoCTb XU3HEeOEeATEernbHOCTU
B TeXHocepe».

B cBopHuK BKNtoYeHbl nabopaTopHble paboTbl MO MCCEA0BaHNIO MUKPOKNUMaTA,
3arasoBaHHOCTM M 3anbIfIEHHOCTN BO3A4YLUHOM Cpedbl, napamMeTpoB wWwyma n Bubpa-
LN, eCTECTBEHHOMN N UCKYCCTBEHHOW OCBELLEHHOCTWN, BoNpocamM obecnedeHns anek-
Tpobe3onacHoCTu.

MpegHasHayeH ans cTyaeHToB 4—6 KypcoB BCeX cneumanbHocTen n gopm obyde-
HUS, n3yyaroLwmx aucumnnmHy «besonacHoCcTb XN3HeLeAaATEeNbHOCTU», @ Takke MOXeT
ObITb MCNONb30BaH Npu n3ydeHnn ancumninnd «OxpaHa Tpyaa», «lpakTnyeckasa Tex-
Huka GesonacHocTu». COOPHUK noneseH Ans CTyAEeHTOB-AMMIIOMHUKOB, pa3pabarbl-
BaloWMX pasgen npoekta «Bonpockl 6e30MacHOCTU», WUHXEHEPHO-TEXHUYECKMX pa-
BGOTHMKOB, peLlatoLmx NpodnemMbl ynyylleHnsa yCrnoBun Tpyaa, crywartenem UHCTUTY-
Ta NepenofroTOBKN U NOBbILLEHNS KBanudukauuu.

AsTopbl paboTt: B.A. Mamot — Ne 1; K.B. lNynateHko — Ne 2, 9; .M. TecneHko,
E.N. MenbHuk — Ne 3; B.A. MamoT, .M. Tecnenko — Ne 4, 7, 8; B.l. KatuH — Ne 5;
B.M. TpywkuH — Ne 6; B.[. KatuH, A.A. bantok — Ne 10; A.A. bantok — Ne 11, 12.

a oY BIMO «/[lansbHeBoCTOuUHbIV rOCYAapCTBEHHbI YHUBEPCUTET
nyten coobieHna MIMNC Poccunx» (OBIYTC), 2004



BBEAOEHUE

OcHoBHas uenb 6e30NacHOCTU XU3HEeOEATENbHOCTM Kak HaykM — 3alumTa
YyesioBeka B TexHocdepe OT HeraTMBHbIX BO3AENCTBUI aHTPONOreHHoro n ecre-
CTBEHHOIO MPOUCXOXAEHUS U CO34aHMEe KOMMOPTHbLIX YCNOBUM >KWU3HEHHOIO
npouecca.

CpenCcTBOM LOCTUXKEHUSA 3TOW LEenn ABMSETCA MONyyYeHue u peanusauus
0o0LLEeCTBOM 3HAHUN N YMEHWNI, HaAnNpaBliEHHbIX HA YMEHbLLUEHNE B TeXHocdepe
PU3NYECKMX, XUMUYECKMX, BMONOMMYECKMX N UHBIX HEFATUBHbBIX BO34ENCTBUN 40
AO0NYCTUMbIX 3HAYEHUN B CUCTEME «YENOBEK—Cpeaa obuTaHms».

JTabopaTtopHble paboTbl CNOCOOCTBYIOT MPUOBPETEHUIO NPAKTUYECKMX HaBbI-
KOB U YMEHWNA KONMNYECTBEHHO N KaYeCTBEHHO OLIEeHNBATb BNUSHME HEeraTUBHbIX
drakTOopoB cpedbl 0buTaHMsa Ha YenoBeka. JlabopaTopHble paboTbl, NpeacTas-
NeHHble B COOpHUKe, ABNAIOTCA HEOTbEMIIEMOM YacTbio Kypca «besonacHocTb
XN3HeOesaATENbHOCTM» U BbINOMHAKTCA CTyAeHTaMn BCeX chneuunanbHOCTEN U
dopm 0byyeHns napannenbHO C NEKUNOHHBLIM KYpCOM.

Llenb cbopHMKa — oka3aTb MOMOLLL B NPUOBPETEHUN NPAKTUYECKNX HABbLIKOB
B OCBOEHMM OCHOBHbIX pa3erioB Kypca «be3onacHOCTb XNU3HeaeATENbHOCTU.

B cbopHuke paccMoTpeHbl U NpoaHann3npoBaHbl TEOPETUYECKNE CBEOEHUS
NO BCEM MpuBeAEHHbIM NlabopaTopHbIM paboTam; U3NoXeHa MeToguka peLue-
HWA 3a4ad; B CNUCKe nuTepaTypbl NpMBEAEHbI 4ENCTBYHOLWME 3aKOHO4ATENbHbIE
N HOPMAaTUBHO-TEXHUYECKNE [LOKYMEHTbI, Kacarlowmecss TemaTuKU BbINOSHse-
MbIX paboT; npefcTaBfieHa cnpaBoyHas MHGOpMauMs, nomMorarowas CTyaeH-
TaM BbINOSIHATb pacyeTHY YacTb nabopaTtopHon paboTbl UM COOTBETCTBYIO-
LLero pasgena amnnomMHon paboTel (NpoekTa).



NabopaTopHasa paborta Ne 1
MCCINEOOBAHUE MUKPOKITUMATA
B PABOYUX MNOMELUEHUAX

Llenb pabomei:

- 03HaKOMWUTLCS C YCTPOMCTBOM NpnBOPOB.;

- Hay4yMTbCA NONb30BaTbLCA NpUdopamu;

- MPOU3BECTUN U3MepEHNe NapamMeTpoB MUKPOKIIMMATA;

- HayuYnTbCA onpenenaTb HOpMUpYeMble napamMeTpbl MUKPOKNMMaTa B Co-
otBeTcTBMM C CaHluH 2.2.4.548-96 «[urneHnyeckmne TpeboBaHUA K MUKPOKIN-
MaTy NPOn3BOLCTBEHHbLIX MOMELLEHNN;

- CpaBHMUTb MONYyYeHHble pe3yrbTaTbl C HOPMUPYEMbIMU NapamMmeTpamu,

- chenaTb BblBOAbl, B KOTOPbIX 4aTb OLIEHKY MOMyYeHHbIX pe3yrnbTaTtoBs, U
paspaboTaTb NpeasioXXeHnsa no HopManuaaumm napaMmeTpoB MUKPOKIMMATA.

1.1. KpaTtkue TeopeTnyeckune ceBeaeHus

MukpoknumaTt — coyeTaHne Temnepartypbl, BraXXHOCTW, CKOPOCTU ABWXe-
HWA, aTMOCCEPHOro AaBneHns Bo3gyxa U TENMOBOro U3nyyeHus B paboyen 30-
He NPOU3BOLCTBEHHOIO NOMELLEHNS.

HarpeBatowmnm MMKPOKNMMAT BbI3blBaeT Y pabOTHUKOB:

- HakonrieHne TensoThbl;

- MNOBbILLEHNE TeMNepaTypbl TeNa;

- yBenun4yeHne NoToOTAENEHUS U HapyLLeHne coneBoro 6anaHca KpoBwu;

- 0b6e3BOXnBaHME OpraHM3ma;

- CHWKEHMEe Npou3BOAUTENBHOCTU Tpyda (MoBblEHWE TemnepaTtypbl Mo
CpaBHEeHM0 ¢ HOpMoOW Ha 1°C CHmXaeT Npon3BoaUTENBbHOCTL Tpyaa Ha 2 %);

- CHWXKEeHMe TOYHOCTM paboT N yCTONYNBOCTU BHUMAHUS.

AnutenbHoe aencTeMe TENnoBbIX U3NydYeHur obycnosnueaeT 3aboneBaHne
cepaeyHo-CoCyanCTON CUCTEMbI U NULLEBaPEHUs, NMPUBOANUT K TENSIOBOMY yaa-
Py.

OxnaxgaroLwmin MUKPOKIIMMaT NPUBOAMNT:

- K crnasmam nepudepunyeckmx cocyaos;

- HapyLeHuo KpoBoobpalleHus:;

- CTpeccam HEPBHOW CUCTEMBI,

- NepeoxnaxaeHuto Tena u CHUKEHNIO UMMYHUTETA;

- 0OMOpOXeHUIO 1 rMbenun Yyenoseka.

[MponsBoacTBEHHOE MOMELLEHNE — 3aMKHYTOe MPOCTPAHCTBO B 34aHUAX U
COOPYXXEHUSAX, IAe OCYLLECTBMASAETCA TpyAoBasa AeATENbHOCTb NIIOAEN.

Paboyas 30Ha — NPOCTPaHCTBO, OrpaHNYEHHOE MO BbICOTE ABYMSI METpamMu
Hag YPOBHEM Mnoria unu Nnowaakn, Ha KOTOpPbIX HaxoasaTCca MecTa NOCTOSIHHOro
NN BPEMEHHOro NpebdbiBaHnsA paboTaroLlmx.
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[MocTosiHHOE paboyee MecTo — MeCTO, Ha KOTOPOM paboTatoLmn HaxoanTca
bonbLyo YacTb cBoero BpemeHu (bonee 50 % wnnu 6onee 2 4 HenpepbIBHO).
Ecnn npu aTom paboTa oCyLLeCTBNASETCA B pasfiMyHbIX NyHKTax paboyven 30Hbl,
NOCTOSIHHLIM paboynmM MecToM cumTaeTcs Bcs pabodasa 30Ha.

HenocTtosiHHOe pabovee MeCTO — MeCTo, Ha KOTOpOM paboTalowmnm Haxo-
ANTCS MeHbLUyto YacTb (MeHee 50 % mnu mMeHee 2 4 HenpepbIBHO) CBOEro pa-
6oyero BpeMeHu.

KaTteropus pabot no tskecTtn onpegensietca no tabn. 1.1.

Tabnuya 1.1
KaTeropusi paboT no taKecTu
KaTteropus pabot OHeprosaTparhbl
Kkan/v BT
Jlerkne I-a [o 120 no 139
Ierkne 1-6 121-150 140-171
CpegHue ll-a 151-200 172-232
CpepaHue 11-6 201-250 233-290
Tsoxkensbie >250 >290

KaTteropus pabot 3agaetcsa npenogasartenem B Kkan nnu BT.

N3mepeHne napameTpoB MUKpPOKNIMMaTa Ha npeanpustuax rnponssoamtcs
Anga onpenenieHns crnegyrLwwmnx Lenen:

- nbroT (Bblgaya cneunuTaHus, XXMpoB, raanpoBaHHOW BOAbI U T. A4.);

- MPOAOIMKUTENBHOCTU PaboThbl M NEPEpPLIBOB, B TOM YMcne u ans oborpesa;

- rpasa Ha nosiydeHue cpeacTB 3alunTbl U cneuoaexabl;

- 3 (PEeKTUBHOCTN OTOMMNEHUSA, BEHTUNALUN U KOHOULUMOHMPOBAHNA BO34Y-
xa pabo4yen 30HbI;

- a Takke AOnd aTTectaummn, nacnopTusaunm n ceptndukaumm ycnosmm Tpy-
Aa n paspaboTku MeponpuaTunm nNo nx HopmMmanmsauum.

N3mepeHuss napamMeTpoB MUKPOKNMMaTa NPOBOAATCS €XerogHo B Hadarne,
cepeanHe 1 KOHLEe X0no4HOro 1 TensiIoro nepuoaoB He MeHee Tpex pa3 B CMeHy
(B Havane, cepegvHe 1 KOHLIE CMEHbI).

Mpn konebaHmsax napamMeTpoB MUKPOKIMMATA, CBA3aHHbIX C TEXHOSorn4ye-
CKAMW 1 OPYrMMU NMPUYMHaMK, U3MepeHnst HeobxoanMO NPOBOAUTL TaKKe Mpu
HanbOoNbLIMX N HAUMEHBLUMX BEMMYNHAX Harpy3ok Ha paboTatoLmXx.

N3mepeHus npomnsBogaT Ha BbicoTe 1,0 M OT nona paboyen nnowagku npu
paboTte cngs v Ha BbicoTe 1,5 M npu paboTax, BbINOSHAEMbIX CTOSI.

[ns onpegeneHus pasHOCTM TeMnepaTyp Mo BbicOTe paboyen 30HbI n3Me-
peHNsa NPoM3BOOATCA Ha TpeX YPOBHAX OTHOCUTeNbHO nona. lNepenag temne-
paTypbl No BbicoTe gonyckaetca ao 3 °C.



[MepeyeHb NpUOOPOB ANs UccnegoBaHus NnapameTpoB MUKPoOKNIMMaTta npu-
BeJeH B Tabn. 1.2.

Tabnuya 1.2
Mpubopbl 4Na nccnegoBaHnsa napamMeTpoB MUKPOKNMMaTa
Wccnenyembii EonHunua [unckpeTHble namepeHust N3mepeHus B Teue-
napameTp N3MepeHus HMe CyTOK (Hegenwn)
TemnepaTtypa °C TepmomeTpsbl Tepmorpadobl
BO34yXxa PTYTHbIE CYyTOYHbIE
CNnpTOBbLIE HedelbHble
MaKkcuMarbHble
MUHUMaAsIbHbIE
napHble
3IIEKTPOHHbIE
OTHOCUTENbHasA Y, % ['MrpomeTpbl ['rporpadsbl
BNaXHOCTb [McuxpomeTpbl CyTOYHbIE
cTauuoHapHble HedelbHble
acnupauuoHHble
CkopocTb V, Mm/c |KatatepmomeTpsl (0,05...2,0)
ABWXEHUA AHemomeTpbl
Kpbinb4yatele (0,3...5,0) —
YaweyHble (1,0...20,0)
NHOYKUKWOHHbIE (2,0...30,0)
ATmocepHoe P, BapomeTpbl-aHeponabl Baporpadobl
AaBrieHve MM PT.CT. CYyTOYHbIE
HederbHble

1.2. MopsAAoK BbINONIHEHUS pPaboTbl

@ OnpepeneHve TemnepaTypbl BO3gyxa.

TemnepaTtypa — usnyeckas BeNMYMHa, XapakTepuaytoLwasa cCoCTosHue Tep-
MOANHAMMYECKOro paBHOBECUSI CUCTEMbI (BO3ayxa, XWOKOCTWU, TBEPLOro Tena,
noBepxHocTn). Hacto Temnepatypy mamepstotT no wkane Llenbcua t °C, oHa
cBsA3aHa ¢ TemnepaTtypou no wkane KenbBnHa paBseHcTBOM t =t °C+273, 15 K.

B nabopatopHon pabote Heob6xoauMo onpeaenuTbe TeMnepartypy:

- MO CyXOMY TEPMOMETPY NCUXPOMETPA;

- B Tpex ypoBHsIX no BbicoTe nomelteHuns (0,3; 1,8 n 3,0 m oT nona) ¢ no-
MOLLbHO TPEXMO3ULMOHHOIO 35IEKTPOHHOIO TEpMOMETPA.

PeaynbTaTbl U3aMepeHnin B Ha4ane n KoHLEe 3aHATUI 3aHecTn B Tabn. 1.3.



Tabnuya 1.3
N3mepeHune TemnepaTypbl BO3ayxa

Bpems Temnepatypa Bo3gyxa HdonycTnmbin
P Ha BbICOTE OT nona, M nepenag temnepa-
n3mMepeHna
0,3 1,8 3,0 Typbl NO BbiCOTE

B Hayane 3aHaTtusa
B KoHUe 3aHAaTus

@ NamepeHne BNaXxHOCTK BO3ayXxa.

BrniaxkHOCTb Bo3yxa — cofepXaHne BOAsIHbIX NapoB B BO3yXe.

Pasnuyatot:

- abcontoTHy0 BNaXxHoCTb A,;. — KONMYECTBO BOASHLIX NApOB, I, KOTOPOEe
cogepxutca B 1 M° Bo3ayxa npv AaHHbIX YCIoBMSIX (TemnepaTypa, aTMocdep-
HOe [aBreHne Bo3ayxa);

- MaKCUMarnbHyl BNaXHocTb A,,,. — NPeAenbHoe KONMUYEeCTBO BOASIHbIX
napoB., I, KOTOPOe MOXeT codepxaTtbcs B 1 M° Bo3ayxa npu AaHHLIX YCMOBUSX.
N36bITOYHOE KONMYECTBO BRarn BbinagaeT B BUAE POChl, MHES, JOXAA UMK CHe-
ra;

- OTHOCUTESTbHYI BNaXXHOCTb — CTEMeHb HaCbIWEHHOCTN BO34yxa BOASHbI-
MU napamu, %.

N3mepeHne abcontoTHON BNaXXHOCTU BO34yxa acnuMpaumoHHbIM NCUXPOMET-
pOM Mpon3BoaUTCSA crieayrowmm obpasom:

- HabpaTtb B NUNETKy AUCTUNNNPOBAHHOW BOAbl, BBECTU NMUMNETKY B NpaByto
TPYybKYy ncmxpomeTpa n CMOYnUTb BATUCT, KOTOPbIM 0B6EpPHYT TepMoMeTp nNpubo-
pa. Yepes 3 cekyHabl MMNETKY BbIHYTb;

- CMO4MB BATUCT TEPMOMETPA, BKITOUUTL NCUXPOMETP B CETb;

- 3anuMcaTb HauMMeHblluee 3Ha4YeHne Mo nokKkasaHuK BRNaXxHoOro Tep-
momeTpa 1,,;

- 3anucaTtb nokasaHus cyxoro TepmomeTtpa 7).
BblunMcnnTb abCONOTHYIO BNaxHOCTb A,s., /M, no dopmyne

P
Aa c = Aeﬂ.MaKc - 05 Tc x T6‘jl . 1.1
’ 7o )755 (1)

rae A@Jl.MaKC — MaKCumMalsibHaa BJ1aXXHOCTb MNP HaMMEeHbLUEM MOKa3aHUN BI1aX-

HOro TepmomeTpa, r/M°; onpedenseTcs No macnopTty ncuxpomeTpa (npun. 1);
P — 6apomeTpuyeckoe gaBneHue, Mm pT. CT.

[Nocne nony4eHus Bcex OaHHbIX ONPeAensitoT OTHOCUTENNbHYHO BNaXHOCTb, %,
A
y =246 100, (1.2)

AC.MaKC



rae Ac.MaKc — MaKkCcumaribHaa BJ1aXHOCTb, COOTBETCTBYHOLLAaA MOKa3aHUKO

CyXxoro TepMomMeTpa, onpeerneHHas no nacnopty ncuxpometpa (npun. 1).

[MonyyeHHoe 3Ha4yeHne OTHOCUTESIbHOM BRAXHOCTU MPOBEPSKOT MO HOMO-
rpamme ncmxpometpa (npun. 2). [JaHHble pacyeToB U N3MEPEHUI 3aHOCATCS B
Tabn. 1.4.

Tabnuuya 1.4
OnpegeneHne OTHOCUTENBLHOW BIIAXXHOCTH
acnmpaumoHHbIM NMCUXPOMETPOM
Bb|%0Ta BapowmeT- OTtcyeTbl . MaKcmmaanaﬂ AGCONoT- OTHOCI/ITeJ'IbHaOFI
pf; g- pudeckoe TepmomeTpa, °C BINaXHOCTb, I'M°, | 4aq gnax- | BT@XHOCTb Y, %
yer no TEPMOMETPY
aBreHve HOCTb
MecTa A CYXOTO | & - askHoro no Homo- | 1O
oT no- P, T, CyxOMy |BRaXHOMy 3| rpamme op-
na MM pT. CT. o T@]l Aa6c’ r/m Myne

@ \amepeHune CKopoCTu OBUXEHUA BO3ayXxa.

[ns nponsBoacTBa 3amMepoB HeobxoaMMbI crnegytoLne nprudopsbi:

- aHeMOMETP YalleYHbl, KpblfibYaTbi U MHOYKUMOHHBLIW,

- ceKkyHaomep (Unn Yacbl C CEKYHOHOW CTPENKOoN);

- BEHTUNATOP C 3NEKTPOHHbLIM PErynsaTopomM MoLlHocTn (SPM).

Mepen Hayanom uamepeHun B Tabn. 1.5 3anucbiBalOT NokasaHUs aHEeMO-
meTpa K npw BbIKIMOYEHHOM MOJIOXEHUN appeTupa (BbiknovaTenb CHETUYNKOB
obopoToB npubopa). lNocne aToro BKAKYAKT BEHTUNATOpP, perynatop OPM
ctaBAT B nonoxeHne 1. Yepes 10...15 c appeTUpoM BKNHOYAOT CcYHETYMKM 060-
pOTOB aHeMoMeTpa OOHOBPEMEHHO C cekyHaoMmepoM. [lo wuctedeHuu
100...120 ¢ appeTup cyeT4nKoB OH6OPOTOB BbLIKMOYAOT N 3aMUCLIBAIOT KOHEY-
Hble nokasaHus K.

PasHuua B otcueTtax K5 - Kj, oeneHHas Ha Bpems U3BMepeHus, no3sonseT
YCTaHOBUTb CKOPOCTb BpaLLeHUs Yalleyek Unm KpbinbyaTkm aHemomeTpa. Cko-
POCTb OBWXEHWUSI BO3ayxa onpeaensieTcs no nacnopty aHemometpa (npun. 3).
Pes3ynbTaTbl N3MepeHuii 3aHocAT B Tabn. 1.5.

Tabnuya 1.5
Onpe,qeneHme CKOPOCTU ABMXEHUA BO3ayXa aHEMOMETPOM
NokaszaHusa cyeTymnka C
MNonoxeHune aHemomeTpa PasHocTb | Bpems uns- KOPOCTb
Tun aHemo- . K> - K | pBuxeHus
perynstopa MeTha 110 N3Me- nocre us- |NokasaHu| mepeHus t, BOaNvXa
OPM P mepeHus | K, - Kj c t Ayxa,
peHns K; V, mlc
K>
Ne 1
Ne 2
Ne 3




@ 'amepeHHble B npoLiecce napamMmeTpbl MUKpoOKNMMarta v onpegesieHHble
ANS JaHHOW KaTeropum paboT (3agaHHOM npenogaBaTernieM) onTUMarnbHble U
AONycTUMblE napameTpbl MUKPOKNMMaTa Bo3ayxa paboyen 3o0Hbl no CaHlluH
2.2.4.548-96 (npwun. 4) ceogAaT B Tabn. 1.6.

Tabnuya 1.6
OueHka nosly4yeHHbIX pesynbTaToB

TemnepaTtypa OTHocuTenbHas | CKOpOCTb OBMXEHUS
Bosgyxa T, °C BNaxkHocTb Y, % Bo3gyxa V, m/c

KaTteropus
paboTbl
(no 3agaHuo
npenogasartens)

Mepuopg
BpEMEHU
roga

N3mepeHHas
OnTtumanbHas
Honyctnmas

N3mepeHHas
OntnmanbHas
Honyctnmas

N3mepeHHas
OntumanbHas
Honyctnmas

@ o pesynbTatam paboTbl crnegyer:

- [aTb 3aKkrloyeHne 0 COOTBETCTBUU N3MEPEHHbIX NapamMeTpoB TpeboBaHu-
am CaHllnH 2.2.4.548-96;

- NPeanoXuTb MEPONPUATUA MO HOopManusauun napameTpoB MUKPOKNK-
marta;

- onpeaenuTb Bpemsi nNpedbiBaHMs pabOTHMKA Mpu HaxoXaeHun Ha pabo-
4yeM MeCTe B YCNOBUSX NOBbILLEHHOW UM NOHWXKXEHHOW TeMnepaTypsbl (Npun. 5).

BOMPOCHI AJ1iA CAMOKOHTPOIIA

YTo Takoe MukpoknmmaT?
[MepeyncnmTe OCHOBHbIE NapaMeTpbl MUKPOKIMMaTa.
B 3aBMcMMOCTM OT 4ero HOPpMMpPYTCA NapamMeTpbl MUKPOKMMaTa?
HarpeBaroLwwmn MUKPOKNNMAT, YTO OH Bbi3blBaeT Y paboTHMKOB?
Kak gencrByeT Ha paboTatloLero oxnaxgaroLwmmn MUKpoKmmaT?
UTO noHMMaeTca nog NoHATMEM «paboyasi 30Ha»?
Hante onpeagenenne pabovero mecta (MOCTOSAHHOrO, HEMOCTOSIHHOIO).
HasoBuTte npnbopbl N9 nsmepeHnsa napaMmeTpoB MUKPOKNMMaTa.
. OBBbACHUTE NpoLecc n3MepeHnst BAaXXHOCTN BO3ayxa.
10. PaccuuTanTte CKOpOCTb OABWXEHUS BO3ayxa B pabo4ven 30He NpounsBoa-
CTBEHHOI0 NOMELLEHNS.

© 00N AWNE



CMNCOK JIUTEPATYPbI

1. CaHluH 2.2.4.548-96. [vrneHunveckne TpeboBaHUA K MUKPOKIIMMATY
NPOM3BOACTBEHHbIX NomMeLleHnn. — M.: 3a-Bo cTaHOapTOB.

2. CCBT I'OCT 12.1.005-88. O6uwue caHuTapHO-rurmeHnyeckne TpeboBa-
HWA K BO3ayxy paboyen 3oHbIl. — M.: N3a-Bo ctaHgapTos, 1988.

3. OxpaHa Tpyda Ha Xene3Ho4OpOXXHOM TpaHcnopTe: Y4eb. ansa By30B X.-4.
TpaHcnopTa / MNoa pen. KO.I'. Cubaposa. — M.: TpaHcnopT, 1981.

NabopaTopHas paboTta Ne 2
MCCNEAOBAHUE DPDPEKTUBHOCTU SALLUNTHBLIX 9KPAHOB

Llenb paboTbl:

- 03HaKOMUTbLCSA C Mepamu Be30MacHOCTU, KpaTKUMKU TeopPEeTUYECKNMU CBe-
AEHUAMU N XOAO0M BbINOSTHEHNA NTabopaTopHon paboTl;

- NPOU3BECTN 3aMepbl MHTEHCUBHOCTWU TEMMOBbIX U3MyYEeHUN C MOMOLLbIO
aKTUHOMeETpa,;

- uccneposaTb 3 PEKTUBHOCTb 3aLUMTBI Pa3SINYHbIX 9KPAHOB;

- cAenatb BbIBOAbI.

2.1. KpaTkue TeopeTuyeckue ceeeHus

3HaunTenNbHOE BINAHME HAa MUKPOKIMMAT NPOU3BOLCTBEHHbLIX NOMELLEHUN,
MMEIOLMX HarpeTble UMM packaneHHble MOBEPXHOCTU, OKa3bliBaeT TensoBoe
nanydeHuve. K Takmm noMmeweHnaM OTHOCATCA KOTESbHbIE, KY3HEYHbIE N NUTEN-
Hble MPOM3BOACTBA, MAPTEHOBCKME WU OOMEHHbIE Meuun, xnebonekapHu, Lexa
KOHCEPBHbIX 3aBOJOB U T. [.

TennoBbiMu (MH(PpaKpaCHLIMWN) U3NTYHEHUAMW Ha3bIBAKOT TENNOBbIE Jy4wn,
pacnpocTpaHSaLneca B NPOCTPAHCTBE B BUAE 3MEKTPOMArHUTHbIX BOSMH ASn-
Hou oT 0,76 go 100 mkm. [pu nornoLweHnn aTux ny4yen Tenom YeroBeka BO3HU-
KaeT TennoBoe obrydYeHne, BenninHa KoOTOporo 3aBUCUT OT criegytowwmx ak-
TOPOB: ONWHbI BOJSHbI; WHTEHCUBHOCTU, MPEPLIBHOCTK, yrna nageHus noTtoka
n3nyyeHnn; nnowagm obrnydaemMom MNOBEPXHOCTU OpraHu3ma; 3alluUTHbIX
CBOWCTB ofexabl 1 TeMnepaTypbl BO34YLLUHOW cpeabl.

Hanbonblien npoHukarowen cnocobHocTbio 0bnagatoT KopoTkMe WHdpa-
KpacHble nyyn C OFMHOM BOMHbI A0 1,5 MKM. OTU fiydn mano nornowarTca
KOXXHbIM MOKPOBOM M NyO6OKO MPOHMKAKT B TKaHW opraHuama. ANuHHbIE WH-
dopakpacHble Iy4n NOrnowarTcs NOBEPXHOCTbID KOXU. [Mpn anutensHoM no-
BTOpAOLWEMCA 0bnyyYyeHMn rrnas npoucxXoamT MOMYTHEHWE Xpyctanuka (npo-
deccrmoHanbHasa katapakta). MIHdpakpacHoe unanyvyeHue Bbi3biBaeT OMoxmmm-
Yyeckme casurn — obpasytoTcs cneyndunyeckme BMonorMyeckn akTUBHbIE BeELLe-
cTBa TuMNa uMcTammHa, XOMUHa, MOBbILWAETCH YpoBeHb poccopa n HaTpusa B
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KPOBU. YCUNMBAETCH CeKpeTopHas AeATeNbHOCTb XemnyaKa, NomKenyao4Hoi 1
CMIOHHOM Xenes. B LeHTpanbHoi HepBHON CMCTEME pPa3BMBAlOTCH TOPMO3HLIE
NPOLIECChI, YMEHbLUAETCA HEPBHO-MbILLIEYHAs BO3BYAMMOCTb, MOHMXAeTcs
o0Lwmn obMeH BeLLeCTB.

BaxkHeLuMM hakTopoM MHAPAKpacHOro obryYeHus opraHu3Ma SIBRseTcs
UHMEHCUBHOCMb Mernsio8o20 U3/Ty4YeHus, wamepsiemas B BT/M® wunn B
kan/(cm®muH), (1 kan/(cM®mMuH) = 700 BT/Mm?).

/I3MepeHMe MHTEHCUMBHOCTM TEMMOBOro U3MyYeHWs NPOou3BOAMTCSH aKTUHO-
MeTpoM. MpMHLUMN AeiCTBMA akTUHOMETpa OCHOBaH Ha MCMOSb30BaHWUKN Heoam-
HaKOBOW My4YenornoLaloLLell COCOBHOCTU 3a4E€PHEHHbIX U BRECTALMX Noso-
COK anmtOMVHMEBON NNACTUHKM, NPVKPENIEHHON Yepes 3MeKTPon3onATop K cna-
am TepmobaTtapen. B Tepmobatapee BO3HMKaeT 3MEKTPUYECKWII TOK, MPOMop-
LMOHArbHbLIA Pa3HOCTV TemnepaTyp CMaeB U BenuuMHe TEnroBoi paavaumi.
BenuunHa Toka n3MepsieTcs ranbBaHOMETPOM, LKana KOToporo nporpagyvpo-
BaHa B kan/(CM>MuH).

[onycTMble BENUYMHbI MHTEHCUMBHOCTY TEMMOBOro 0bnyyYeHns paboTHUKOB [1]
OT WCTOYHUKOB, HarpeTbix [0 TEMHOrO CBeuveHust (MaTtepuanbl, usgenua u ap.),
[OMKHbI COOTBETCTBOBATL 3HAYEHMAM, NpVBedeHHbIM B Tabn. 2.1.

Tabnuya 2.1

,D,OI'IyCTI/IMbIe BEINMNYNHbI MUHTEHCUBHOCTU TEnoBoro O6J'Iy‘—IeHI/IF| PH

NOBEPXHOCTU TENa pa60Ta+ou_|,|/|x OT npon3BoacTBeHHbIX NCTOYHUKOB,
HarpeTblX 4O TEMHOIo cBe4eHund

O6nyyaemas NOBEPXHOCTb MHTEeHCMBHOCTbL TennoBoro obny4veHus, He 6onee
Tena, % kan/(cM*MuH) B1/m?

50 n 6onee 0,05 35

25-50 0,1 70

He 6onee 25 0,14 100

[onycTuMmble BeSfIMYUHBbI MHTEHCUBHOCTWU TennoBoro obnyyeHus paboTato-
LLUMX OT UCTOYHUKOB U3Ny4eHus, HarpeTblXx 0O 6efioro nm KpacHoro cBeYeHus
(packaneHHbI Uy pacnnasfieHHbIA MeTans, CTekrno, niamMsa U ap.), He MoryT
npesbiwaTh 140 B1/m?. Mpu aTom 06ydeHnio He JOMKHO noaBepraTbes 6onee
25 % noBepxHOCTU Tena n obsasaTenbHbIM ABNAETCA UCNOSb30BaHWE CPeacTB
NHOVBMAYanbHOW 3aluThbl, B TOM YMCIie CPeACTB 3alinThbl nviua un rnaas.

B npon3BoACTBEHHbLIX NOMELLEHUNAX, B KOTOPbIX JOMYCTUMbIE BEMUYUHbI MO-
Kasatenem MUKPOKIIMMata HEBO3MOXHO YCTAHOBUTb W3-3a TEXHOJIOrMYeCcKuX
TpeboBaHUN K NPOU3BOACTBEHHOMY MPOLIECCY MUY SKOHOMUYECKN OBOCHOBaH-
HOW HeLenecoobpas3HOCTW, YCNOBUSA MUKPOKNUMaTta crnegyeTt paccmaTpuBaTtb
KaK BpegHble 1 onacHsbIe.

B uensx npodwunaktuknm HebrnaronpusaTHOro BO3OEUCTBUS MUKpPOKIMMarta
Heo6xo4MMO 1CNorb3oBaTh crneayLlme 3almTHble MeEPONPUATUS:

- yCTpaHeHWEe NCTOYHMKA TenoBbIAENIEHUN NyTEM N3MEHEHUSA TEXHOSTOINM;
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- MeXaHu3auui 1 JUCTaHLUMOHHOE yripaBfieHne NpoLeccoM;

- TEnnousonsaunto ropssymx NOBEPXHOCTEN;

- BOASHbIE M BO3YLUHbIE 3aBECHI;

- MEeXaHWYeCKyl0 BEHTUNALNIO, B TOM YMCE CUCTEMbI MECTHOIO KOHOULNO-
HUPOBaHUSA BO34yxa, BO34yLLUHOE AylupoBaHue (MpU MHTEHCMBHOCTU UHApa-
KpaCHOTo M3nyyeHus cabille 350 BT/m?);

- cneuogexay v apyrue cpeacrsa UHAMBMAyanbHOW 3aWmThl;

- pernameHTauuto BpeMeHu paboTbl, B 4aCTHOCTM MNepepbiBbl B paboTe,
CoKpaweHne paboyero [OHA, yBeNUYEeHUEe MPOLOIMPKUTENBHOCTM OTMyCKa,
YMEHbLLEHNE CTaxa paboThl;

- cobntogeHne NMTLEBONO pexuma.

[nsa TennonsonaumMm noBEPXHOCTEN MPUMEHSIOT: NEHOBETOH, KMpnu4y, Mu-
HepanbHY U CTEKNSHHYO BaTy, acbecT, BOMNOK. 3alUTHbIE OT TENMOBbIX MU3-
NyYeHUn aKpaHbl NoApa3aenslT Ha TennooTpaxawwme (Hanpumep, 13 NUCToB
antoMMHUSA C BO34YLIHOW MPOCAOWKoW), Tennonornowarwwme (Metannnyeckme
LWNTbI, 06NMLOBaHHbIE OFHEYNOPHLIM M TEMNOU3ONSALUMOHHBIM KUPMMYOM, BEp-
MUKYNIMTOBbIMW UIM NEPSIMTOBLIMU NNiMTaMK), TennooTeoswune (Metannuye-
CKMe KOHCTPYKUUK, oxraxgaemble BOOOM). [N 3awmnTbl OT MHPaKpaCHbIX N3-
NyYeHUn NCnonb3yloT CNeLoaexay U3 CykHa ¢ Haknagkamu ns acbecra, metan-
NN3NPOBAHHON TKaHW; TEPMOCTOMKME cneuodyBb U pyKaBuLbl, LLUMPOKOMOSbIE
BOWSTOYHbIE LIAAMbI; O4KM CO CBETOUNbTPaAMN, CNeKTpanbHOe NOrfoLWeHNe KO-
TOpPbIX COOTBETCTBYET CMEKTPY Nydnctoro notoka. CyLlecTBYHOT Takke cneu-
KOMOWHE3O0HbI, NOA KOTOPbIE NOAAETCS BO34YyX OT CETU CXKaToro Bo3ayxa.

2.2. NMopaaok BbINONHEHUA padoTbl

@ O3HaKoOMUTbLCSA C NpUMeHseMon annapaTypon. JlabopaTopHas ycTaHoBKa
COCTOMUT 13 pedoniekTopa, KOTOPbIA CAYKUT UCTOYHUKOM WHAIPaKPaCHbIX U3ny-
YEeHUN; TPeX 3aWMUTHbIX MeTannmnyecknx akpaHoB: Ne 1 — c KpymnHOW CeTKoW;
Ne 2 — ¢ menkon ceTkoun; Ne 3 — cnnoLwwHOro n3 gosbrm n akTMHOMeTpa.

@ MNpwn BbINONMHEHUM OaHHOW nabopaTopHon paboThl ANsA NpeaoTBpaLLEeHUs
TpaBMUPOBaHUSA U MONOMKM obopyaoBaHUsa Heobxoammo cobnogaTb cneayto-
e npasuia n Mepbl NPeaoCTOPOXKHOCTY:

- npu paboTte Boane pedekTtopa BO u3bexaHue BO3ropaHus crneguTb,
4YTOObI 0AeXaa 1 BONOChl He Kacanucb ero cnupanu;

- ON4 npegoTBpaLlleHusi OXXOroB He npukacaTbCs K cnvpanu, Kopnycy ped-
neKkTopa n HarpeTbiM 3KpaHaw;

- B NPOMEXYTKax Mexay 3amMepamu KpbllKa akTMHOMeTpa [OoSPkHa OblTb 3a-
KpbiTa (BO BpEMS 3aMePOB OTKPbITas KpbILLKa NPeaoxXpaHsieT PyKy OT OXOroB);

- Onga n3bexaHus nosIoOMKM akTUHOMETpa Henb3s goTparmBaTbCs OO  €ro
NPUEMHUKA;

- NPOAOIMKUTENBHOCTL KaXgoro 3amepa AofmkHa bbiTb He Bonee 2-3 ¢, Tak
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KakK npu nuTesibHOM HarpeBe TemMnepaTtypa CnaeB HECKOJSIbKO BblpaBHMBAETCH,
n npubop byaet faBaTb UCKAXKEHHbIE NOKa3aHUs.

@ Bknountb pednekTop B 3N1EKTPUYECKYIO CETb, AaTb eMy MPOorpeTbCs.

@ N3amepuTb MHTEHCMBHOCTbL TEMMOBOro N3rny4eHus Ha pacctosaHusax 10; 20;
30; 40; 50; 60; 70 cM OT UCTOYHUKA M3Myd4eHun. [Npu BbINONHEHUN 3amMepoB
aKTMHOMeTP HeobxoaMMO yCTaHaBNMBaTb MO rOPU3OHTaNIbHOM OCK pediriekTopa
Hag COOTBETCTBYWOLMM AefieHNneM JMHenKU. [1nocKoCTb npueMHMKa akTUHO-
MeTpa AoSmkHa ObiTb NepneHanKynsapHa ny4ncTomy rnoToky.

@ AHaNoOrM4Ho N3MepuUTb UHTEHCMBHOCTbL TEMNMOBOIO U3yyYeHuUs Ha pasnny-
HbIX PACCTOAHUAX C MPUMEHEHWEM MNOooYepenHO TpexX 3alUUTHbIX SKPaHOB,
npeaBapuUTenbHO NPorpeB nx. Pe3ynbTaTbl MI3MepeHUit 3aHeCTn B Tabn. 2.2.

Tabnuya 2.2
PesynbTatbl U3MepeHnin n pacyeToB

MNHTEHCMBHOCTb TEMMOBOIO N3MyYeHUs! O PEKTUBHOCTb 3aALLUTBI

PaccrosiHne P kan/(cm®mun) 3kpaHa C, %
OT MCTOYHMKA

nanydenns |, cm | P, 6es skpana

P, ¢ akpaHom
Nel | Ne?2 Ne 3

Ne 1 Ne 2 Ne 3

10
20
30
40
50
60
70

@ BbIKNIOUYUTL pedriekTop U YNOXnTb akTUHOMETP B pyTnap.
@ Onpenenntb aHEKTUBHOCTb 3aLMTbl 3KpaHOB Mo hopmyre, %,

Po'Px
=0 ‘xj

00, 2.1
P (2.1)

rae P, n P, — NHTEHCNBHOCTb M3ITy4eHNs1 COOTBETCTBEHHO 6€3 3aLUTHOro K-

paHa 1 C MPUMEHEHNEM 3KPaHOB, Kan/(CM*MuR).

[MNonyyeHHble pesdynbTaTthbl 3aHecTn B Tabn. 2.2.

@ No pesynbTatam BbIMOSIHEHHLIX MCCNeoBaHW MOCTPOUTL rpaduyeckue
3aBMCMMOCTU MHTEHCUBHOCTW TEMIOBbLIX N3MNy4yeHnin 6e3 3KpaHoB 1 C Tpems 3Kpa-

HaMu B CreayioLmMX KoopavHaTax: no septukanu — P,, P, kan/(cM>muH), no ro-

pusoHTanm — |, cw.
@ Mo 3agaHHOMY MpenogaBaTeneM TUMy HarpeToro UCTOYHUKA M MPOLIEHTY
obny4aemoli NoBepxHOCTU Tena paboTHUKa BbIGpaTb AOMYCTUMYIO BENUYUHY

MHTEHCUBHOCTW TennoBoro obnyyeHuns P, B cooTBeTcTBUM C Tabn. 2.1. HaHec-
TV Ha rpadouk nuHuwo P =P, .
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@ Mo pesynbTatam paboTbl cnegyert:

- onpegenuTb Hanbonee a(PPEKTUBHBIN IKPaH;

- MO MOCTPOEHHOMY rpaduKy yCTaHOBUTb MUHMMAIIbHOE PacCTOAHNE OT UC-
TOYHMKA Tenna go pabodero mecrta C AOMNYCTUMOW WMHTEHCUMBHOCTLIO MHOpa-
KpacCHbIX U3Ny4eHUn (N9 pasHbIX SKpaHOB U 6e3 HUX);

- ONSA MHTEHCMBHOCTW TEMMOBbIX U3Ny4YeHWn, NpeBbillatowen 4onyCcTUMYyHo
BENNYMHY, yKasaTb Knacc yCrioBumn Tpyga B COOTBETCTBUM € Tabn. 2.3 n npeny-
CMOTPETb KOMMMEKC 3aUTHBIX MEPOMPUATUN.

Tabnuya 2.3
Knaccudgukaunsa ycnosun Tpyga no MHTEHCUBHOCTU
TENnnoBOro N3ny4yeHns Ass NpoM3BOACTBEHHbIX MOMeLLeHUN [2]

Knacc
Eavnnua _ _
N3MepeHmus BPEAHbI onacHbIN
3.1 3.2 3.3 3.4 4
BT/m* 1001-1500 | 1501-200 | 2001-2500 | 2501-2800 | >2800
kan/(cM>muH) | 1,43-214  [2,15-285 | 2,86-357 | 3,58-4 >

BOMNPOCHI AnA CAMOKOHTPOIJA

1. O6bscCHUTE NpUHUMN OENCTBUA aKTUHOMETPA, Npasuna pabdoTbl C HUM.

2. YTto Takoe Tennosoe nanyveHne? Kakoe OenCTBME OHO OKa3blBaeT Ha Op-
raHn3m?

3. Yto Takoe TepmoperynauuMsi opraHMama YernioBeka, Kakmmum cnocobamu
OHa ocyLecTBndeTca?

4. HaszoBuTe nNATb MHXEHEPHO-TEXHUYECKUX pPeLUeHUn, MNO3BOSIAHOLLLMX
YMEHbLINTb BO34ENCTBMNE TEMNSOBLIX U3MNyYeHU Ha paboTatoLLero.

5. Npeanoxute MeponpuaTUS OpraHM3auMOHHOrO NfaHa, Mno3BosisLme
KOMnNeHcupoBaTb paboTatowemMy BO3OeUCTBUE TEMNOBLIX U3NyYeHWn, npeBbl-
LUIAKOLWNX AONYCTUMbINA YPOBEHD.

6. HasoBuTe HOpMbI BO3ENCTBUA TENNOBOro 00y4yeHns Ha YernoBeka.

7. OxapakTepusynte BosgencTamne TennoBoro obryyeHnsa Ha paboTatroLlero.

8. OxapakTepusynte TepMUYECKME OXOrK, CTEMEHU OXOros, nnowaab
000XCKEHHOM MOBEPXHOCTN, OKa3aHue foBpavyebHONn NOMOLLM.

CMNCOK JIUTEPATYPHI

1. CaHluH 2.2.4.548-96. [vrneHuveckne TpeboBaHUA K MUKPOKIIMMATY
NPOU3BOACTBEHHbIX NomMeLlleHun. — M.: 3a-Bo ctaHgapTos.

2. P 2.2.755-99. 'MrneHnyeckmne Kputepumn oueHKN yCcrioBun Tpyaa no rnoka-
3aTenamMm BpedHOCTEN M ONacHOCTU (PaKTOPOB MPOM3BOACTBEHHOW cpenbl, TS-
XEeCTU U HanpsXKeHHOCTU TpyaoBoro npouecca. — M.: MuHsgpas Poccun, 1999.

3. KykuH, .. BesonacHocTb xu3HegeaTensHocTu. NponssoacTeeHHas 6e30-
nacHocTb 1 oxpaHa Tpyaa / I'.11. KykuH, H.J1. NMoHomapes. — M.: Bbicwl. wk., 2001.
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NabopaTopHasn paborta Ne 3
UCCINNEOOBAHUE 3ATA3OBAHHOCTU BO3AYXA
SKCMNMPECCHbLIM METOOOM

Llenb pabomei:

- W3Y4YMTb OKCMPECCHbIN METOA WCCreaoBaHUsl 3ara3oBaHHOCTM BO3Ayxa
paboyei 30HblI MPON3BOACTBEHHbLIX MOMELLEHUN;

- HayyuMTbCA NONb30oBaTbCs NpMBOPOM ANs onpederieHnss KOHUEHTpauum
BpeaHbIX BeLlecTB B paboyer 30He NpomM3BOACTBEHHOIO NOMELLEHWS;

- YCTaHOBUTb KONMYECTBEHHOE coAepXXaHue rasa B BO3gyXe M CpaBHUTb C
npeaenbHo aonyctumon koHueHTpaumen no FOCT 12.1.005-88;

- onpegenutb HeobxoaMMbIA ONsi aCCUMUNALMKM ra3oB BO34yXOOOMEH W
KpaTHOCTb BO34yX00OMeEHa;

- caenaTtb BbiBOAbI.

3.1. KpaTkue TeopeTuyeckue ceeeHus

BosgywHas cpefa Nnpon3BOACTBEHHbIX MOMELLLEHUI COAEPXUT MOCTOPOHHNE
BellecTBa B BMAe NapoB, ra3oB U MblfiK, KOTOPbIE C BAbIXaeMbIM BO3yXOM MO-
nagarwT B opraHn3M 4yernoseka. Bellectsa, KOTOpble MPU KOHTAKTe C OpraHms-
MOM 4YesioBeKa MOryT Bbl3BaTb MPOM3BOACTBEHHbLIE TpaBMbI, Npod3aboneBaHuns
NN OTKINOHEHUSI B COCTOSIHMM 340pO0Bbsl, OBHapyXuBaemble COBPEMEHHbLIMM
MeTOo4aMu UCCIeoBaHMSA Kak B NpoLiecce KOHTaKTa ¢ HUMW, Tak U B OTAESbHbIE
nepuoabl XXM3HMU HACTOALLEro M nocreayrowmx NoKosieHNW, HasbiBalT Bpea-
HbiMK BelwecTBamu (BB). PesynbTatom Bo3genctemnsa BB moryT ObiTb oTpasre-
HWA NIOLEN: OCTPbIE UM XPOHUYECKUE.

OcTpble OTpaBneHnsa ABNAKTCA CneaCTBMEM KPaTKOBPEMEHHOro BO3ENCT-
Bus BB, noctynatowmx B opraHM3m 4Yenoseka B 3Ha4YUTESTbHbIX KOonnyecTsax.

XpoHnyeckne OTpaBfieHUs pas3BMBalOTCA B pesynbTaTe Bo3gencTeus BB,
NOCTyNalLWnX B OpraHn3m masbiMn JO3aMU B TEYEHNE ONNTESNTbHOIO BPEMEHN.

Hanbonee onacHbl XpOHMYECKNEe OTpaBrieHUs, OTNNYaLWMNECs CTOMKOCTbIO
CUMNTOMOB OTPaBNEHUS U HEPEAKO NpmBOAsLUME K NpodecCcuoHanbHbiM 3abo-
neBaHusM.

B opraHuam yenoseka BB mMoryT npoHuKaTb Yepes opraHbl ObIXaHWUSA, XKerny-
AOYHO-KMLLEYHbIN TPaKT U AaXKe HENOBPEXAEHHYIO KOXY.

Hanbonblyo onacHoCTb Onsi opraHM3ama npeactaBnseT MPOHUKHOBEHME
TOKCUYHbIX BELLECTB Yepes opraHbl AbiXaHus (MHransuMoHHbIN NyTb). 3TO 0by-
CNOBMIEHO TEM, YTO cnmnauctasa oborfoyvka OblXaTernbHbIX OpPraHoB, HaduMHasa C
MNONOCTK pTa, HOCa, rMOoTKK, obnagaeT 60NbLWON BCacbiBalOLLEN CNOCOBHOCTLIO.
Okono 95 % oTpaBneHun npoucxoauT npu NpoHMKHoBeHUN BB 4epes abixa-
TENbHYI MOBEPXHOCTb JIEerkMx. ATOMy crnocobcTByeT 6Gonbluasi NOBEPXHOCTb
NEro4YHon TKaHW, GbICTPOTa MPOHUKHOBEHUSA B KPOBb W OTCYTCTBME AOMOSHU-
TenbHbIX DapbepoB Ha NyTW 4a 13 BAbIXaeMOro Bo3ayxa B pasfvyHble OpraHbl
N CUCTEMbI opraHnama. [JononHUTENbHY poSib UrpaeT NoBbliLeHHada neroyHas
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BEHTUNALMS N YCUITEHNE KPOBOTOKA B Nerkmx npu paborte, ocobeHHO huande-
CKOW. Ha BbICTPOTY MOCTYNNEHUs TOKCUYECKNX BELLECTB M3 BO34yXa B KPOBb
BNUSIET UX pacTBOPMMOCTb B Bofe, 6nm3kas K pacTBOPUMOCTU B KPOBMW.

Uepes xenygovHo-KULEeYHbIW TPaKT ¢ nuwien n nutbeson sogon BB nona-
AaloT B OpraHM3M 4YesioBeka npu HapyLleHun npasus NMYHOW rmrneHsl. Kncnas
cpeda Xenyoo4yHOro coka B npolecce KOHTakta ¢ BB yeBenuumBaeTt Tokcuu-
HOCTb MHOMMX XMMUYECKNX BeLecTB (CoegMHEHNS CBUHLLA, pacTBOPSSCh B Xe-
Ny404YHOM COKe, BbICTPO BCAChIiBAKOTCA B KPOBb U PA3HOCATCS MO BCEMY TENy).

Uepes3 KOXHbIA MOKPOB NPOHMKAKOT rnaBHbiM obpa3om Takne BB, koTopble
XOpOLLO pacTBOPSAKTCA B Xupax U Boge (conn pTyTu, ceuHUa n ap.). Jliobble
NOBPEXOEHNA KOXM YyCUNMBaIOT NPOHNKHOBEHME BB B opraHmsm.

Tokcnyeckoe OencTBme BpeaHbIX BELLECTB XapakTepusyeTcs nokasarensamm
TOKCUKOMETPUN, B COOTBETCTBUM C KOTOPbLIMU NX KIAaCcCUPULNPYIOT Ha YpesBbl-
YanHO TOKCWUYHblE, BbICOKOTOKCUYHbIE, YMEPEHHO TOKCUYHbIE U MasioTOKCUY-
Hble. QPEKT TOKCUYECKOro OENCTBUSA 3aBUCUT OT KONM4yecTBa MonasLllero B
OopraHu3Mm BeLlecTBa, ero (uU3ndYecknx CBOUCTB, AJSIUTENbHOCTU MOCTYNEeHNs,
XMMM3Ma B3aMMOZENCTBUS C Buonormyecknmm cpegamum (KpoBb, (OEPMEHThI),
nosia, Bo3pacTa, nyTu nocTynneHnd, MeTeoposiormyeckmx ycrosmm n ap.

Mo xapakTepy BO3OENCTBUA Ha OpraHM3M 4YerioBeka BpedHble BellecTsa
nogpasnensarTcs:

- Ha TOKCMYeCKne — BbI3blBaloLlMe OTpaBSfiEHNUA BCEro opraHu3ma wunu
nopaxatrome oTaenbHble CUCTEMbI (SA0BUTBLIE);

- pasgpaxarolme — Bbi3blBalOWME pasgpaxeHne Crnmsnctbix oboroyek
AblXaTesibHbIX NyTEen, rnas, nerknx, KOXKHbIX NOKPOBOB;

- KaHUeporeHHble — Bbi3biBaoLLME 3N10KaYeCTBEHHbIE OMYyXOSu;

- MyTareHHble — NPUBOAALLUNE K HAPYLLUEHWUIO reHEeTUYECKOro Koga, usMmeHe-
HWIO HacneacTBEHHOCTY;

- CeHcuMbunuaupyowne — OAeNCTBYIOLWNE Kak anneprexsbl;

- BRAMAKOLLME Ha PeENPOLYKTUBHYIO (4ETOPOAHYH0) (PyHKLUNMIO.

[MpenenbHO gonycTmMas KOHUEHTpaums BpedHbIX BELEeCTB B BO3ayxe paboyen
3oHb! (MAK) — 3To KOHLEeHTpaLms, Mr/M°, KoTopasi NPy exeaHeBHoN paboTe B Teye-
HMe 8-4acoBoro paboyero OHA UM Apyron NPOAOIHKUTENBHOCTM paboyein CMeHBI,
HO He Bonee 41 4 B Hefeno, B Te4eHne Bcero paboyero craxka He MOXeT Bbi3BaTb
3aboneBaHU NN OTKITOHEHWIA B COCTOSIHM 3[40POBbsl, OBHapYyXMBaeMbIX coBpe-
MEHHbIMM MeToL4aMu UCCNeaoBaHUA B npouecce paboTbl UM B OTAENbHbIE Me-
pVOAbl XXM3HM HACTOSLLErO U NocneayoLwmx nokoneHmmn (tabn. 3.1).

Tabnuya 3.1
[MpenenbHO OONYCTUMbIE KOHUEHTPaLUK
HeKoTopbIX BpeaHbix Bewects no NOCT 12.1.005-88
HanmeHoBaHue BellecTBa Benuuunna MAkK, Mr/m® Knacc onacHocTu
BeHauH (pacTBOpUTEND, TONSIMBHbIN) 100 4
Kncnota cepHas 1 2
KucnoTta ykcycHas 5 3
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OKkoHyaHue mabn. 3.1

HavmeHoBaHue BelecTBa Bennuuna MNAK, mr/m® Krnacc onacHocTtu
Hedtb 10 3
CepoBogopona 10 2
CnvpT n30NponunoBbIN 10 3
Xnop 1 2
Yrnesogoponbl HedTH 300 4

B HacTosLee BpemMsi KOHTPOSb 3arpsA3HeHust (3arasoBaHHOCTU) BO34YLLUHOM
cpeabl nogpasaenseTcs:

- Ha nabopaTopHbIN;

- 3KCMNPECCHLIN;

- aBTOMaTUYECKUNN.

[N YCKOPEHHOro KOJMMYEeCTBEHHOr0 M3MEpPEHUs KOHLIEHTpauun BpeaHbIX
BELLECTB B BO3gyxe paboden 30HbI NPUMEHAIOT SKCNpPecCHbin metog. Cyu-
HOCTb €ro 3aKsito4aeTcsl B UIBMEHEHUMN OKPACKN MHOWMKATOPHOro MopoLUKa B pe-
3ynbTaTe peakuun ¢ BpeaHbIM BELLECTBOM B aHann3mMpyemom Bo3ayxe, npoka-
YMBAEMOM Yepe3 UHOMKATOPHYI TPYyOKy. MamepeHne KoHUeHTpauum BpeagHoro
BewecTBa NpousBoanUTCA MO AfIMHE M3MEHMBLLENO NepBOHAaYanbHYH OKpPacKy
nopoLllKka B Tpybke. DKcrnpecc-aHann3 BbINOMHAETCHA YHMBEPCaribHbIM radoaHa-
nn3atopom Tuna YIl-2, KoTopbln UCNONb3YeTCA ONS YCTAaHOBIIEHUS KOHLIEHTpPA-
LM CEPHUCTOro aHrmgpuga, aueturieHa, OKMCWU yrnepoa, CepoBOAOPOLOB,
Xnopa, ammMunaka, OKUCIIOB a3oTa, 3TurnoBoro adupa, 6eH3nHa, 6eH3ona, To-
nyona, Kcurona, yrrnesogoponoB HeTn 1 ap.

"azoaHanuaatop (puc. 3.1) YI-2 coctouT M3 BO34yx03abOpPHOro yCTPOMCTBA,
obLuero ans Bcex uccrnengyemblix BewwecTB, U Habopa MHOMKATOPHbIX TPYOOK.
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Puc. 3.1. Cxema yHuBepcanbHoro ra-
30aHanu3atopa YI-2: 1 — HWKHWUA %
donaHel; 2 — NpyXuHa; 3 — CUNb(OH;

4 — BepxHuM donaHeu; 5 — cTonop; %
6 — WTOK; 7 — BTYNKa; 8 — pe3nHosas %
Tpybka; 9 — wuHOukaTopHas Tpybka; |

10 — wryuep; 11 — nbiK; 12 — BaTa,

13 — MHOVKATOPHbLIN MOPOLLIOK =0

1

[
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KonnyecTtBeHHOe onpeneneHne BpenHbix npumecen B paboumnx noMeLLeHum-
SX NPOM3BOANTCSH NyTEM MPOKayMBaHUA UCCregyeMOoro Bo3gyxa Yepes nHamka-
TOPHYIO TPYyOKy. [NMpokaymBaHMe BO3gyxa OCYLLUECTBMSETCA C MOMOLLbLI0 BO3AY-
X03aboOpHOro yCTPOMCTBA, OCHOBHOW YacTbl KOTOPOro SBMSIETCA CUINTbGIOH —
roppupoBaHHas pesmHoBas Tpybka 3.

BepxHun dpnaHel cunb@oHa MMeeT LWTyLep, Ha KOTOpbIM HageTa pe3nHOo-
Bas Tpybka, K HEN nNpucoeauHAETCa nHOuKaTopHas Tpyoka, npeacTasnstoLas
cobon CTEKNSAHHYIO TPYOKY, 3anOfHEHHY0 MHOMKATOPHbLIM MOPOLLUKOM, YOEPXN-
BaOLLMMCS B HEW C MOMOLLbIO TaMMOHa U3 BaTbl, YNAOTHEHHOIO 40 2—3 MM,

3.2. Nopsaok BbiNnosiHeHUs paboTbl

@ lNonyunTb 3apaHee NOAroTOBSIEHHbIE COOTBETCTBEHHO aHanM3npyeMmomy
rasy, HasBaHWe KOTOPOro ykasaHo B YCrOBHOM obbeme (cocyae) rnoMeLLeHus,
NHOMKaATOPHbIE TPYOKM.

@ lNo wkane, npegHasHa4YeHHOW AN AAHHOro rasa, onpeaenvtbe obbem
NpokaymBaemoro so3gyxa (puc. 3.2).

CEPOBOOOPOL
MpofoMmKUTENBHOCTDL X04a LWTOoKa A0 3allkanueaHus, ¢ 11118: 280
Ob6uwee Bpems npocacbiBaHus, ¢ % 5
o
Q 30 20 10
| 1 | 1 | 1 |
s
I C
| T T 7T T | T T T T | T T T T | T T T T T |
8 200 150 100 50

Puc. 3.2. lameputenbHas wkana nccrnegyemMmoro rasa:
1 — 06BbeM NpoKayMBaEMOro Bo3ayxa; 2 — MHAnKaTopHas NIMHenKa

@ OtBectn ctonop 2 (cMm. puc. 3.1) 1 BO BTYNKYy 7 BCTaBUTb LUTOK 6 Tak,
4YTOObLI CTOMOP CKOMb3WN NO KaHaBKe, HaZ KOTOPOW ykaszaH ob6beM npokadnBae-
MOro BO3yxa. HaxaTb pyKon Ha LUTOK U cXaTb CUNb(OH 3 4O Tex nop, rnoka
cTonop 5 He 3aMaeT B BepxHee OTBEPCTUE KaHaBKM LUTOKA.

@ VIHOuUKaTOpHYIO TPYOKY OOHMM KOHLIOM repMeTUYHO COeOUHUTb CO CBO-
604HbIM KOHLOM pe3nHOBOM Tpybkn 8 npubopa, BTOPbIM KOHLIOM — C PEe3UHO-
BbIM LUSI@HIOM cOCyda C uccrnegyemMbiM BO34YXOM.

@ OTKpbITb KpaH Ha Tpybke cocyga C muccnegyemMmbiM BO34YXOM M OTBECTU
cTonop 5, Npy 3TOM LUTOK 6 HA4YHEeT ABuUratbCcs. B 3TO BpemMsi npomMcxoanT npo-
KaunmBaHWe 3ara3oBaHHOro BO3Jyxa 4Yepes3 MHAUKATOpHyt Tpybky. MNocne npe-
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KpalLleHNs OBWKEHUS LUTOKa Heobxoammo caenaTthb BbIAEPXKKY, TaK Kak npoka-
YMBaHWE eLle NpoAoSNKaeTCcs BCneCTBNE BakyyMa B CUNb(OHE.

@ 3akpbITb KpaH cocyda ¢ uccregyemMblM BO34yXOM, BblHYTb NMHOVUKATOPHYHO
TPYOKY, NPUNIOXNTL €e K MHANKATOPHOW NNHEenKe Tak, 4Tobbl Havyano naMmeHe-
HWUA OKpacku MopoLlKa COBMano C HyneBblM AefNeHMeM LWKasnbl, Ha KOTOPOMU
obo3HayeH ob6beM npokadnBaemMoro Bosgyxa. BepxHss rpaHuua okpalleHHOro
NHOMKAOPHOro MOpPOLLKA YKaXeT Ha LiKasne KOHUEeHTpauuio BpegHoro Bewectsa
Ct, mr/m®,

@ PesynbTtaT M3MEpPEHUs KOHLEHTpauun BpeOHOro BellecTBa MNpuUBECTU

K HopmanbHbIM ycrnosusm C, @ TemnepaTypa 293 K, atMocdepHoe AaBneHune
760 MM pT. CT., OTHOCUTESIbHAA BNaXXHOCTb 60 %.

KoHueHTpauuio C,, Npy HOpMarbHbIX YCNOBUSAX BbIMMCAAIOT MO hopmyne
(273 +t)760

CH - Ct
293P

K,,

roe C; — pe3ynbTaT U3MEPEHMsT KOHLIEHTpaLun BpeaHoro BewecTsa npu Tem-

nepaTtype okpyxawwero osayxa, t °C, oTHocuTenbHOM BnaxHoctn YV, %, u
aTMocepHom aasneHum P, mm pT. cT., Mr/m®;, K, — koatbdULMEHT yunTbIBaIO-

LLUMA BNUSIHWE TEMMepaTypbl U BNaXXHOCTW OKPYXKalLEro Bo3gyxa Ha nokasa-
HUA MHAOMKATOPHbIX TPYOOK, 3Ha4YeHMe KOToporo B nlabopaTtopHoun pabote npu-
HUMaeTCs paBHbIM eAUHULLE.

@ Onpenenntb BENUYMHY abCOMOTHON MOrpeLIHOCTM U3MepeHnsa no dop-
mMyne

yer:)
100

roe d — oTHocUTEenbHasA NOrpPELHOCTb U3MEPEHUS, KOTopas He JOSMKHa MpeBbl-
waTtb + 35 %, ecnun koHueHTpaumsa C, B gnanasoHe oT 0,5 go 2,0 NAK, n + 25 %
npu KoHueHTpaumuax C,,, npesbiwatowmx MNOK 6onee 4yem B ABa pasa.

@ PesynbTtaT usmepenus npeactasuts B Buge C, + D, mr/v®.

@ CocTaBuTb NPOTOKOST UCCnenoBaHUM no dopme, MPUBELEHHOW HUXe
(tabn. 3.2).

Tabnuya 3.2
[MpoTokon nccnegoBaHMn
HaumeHoBarne I'IpOCGOC.S:-:DBeaI\gMOFO KOHL'-eHTan-V'ﬂ BpeﬂHOCTeMC L, N )
+ 3
rasa BO3ayxa, Mn Ct CH CH +D CnaK np | MM 1M
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@ Onpepenntb Bo3nyxoobmeH L, HeobOxoaumbli Ons accMMUnsuMK Bpea-
HOCTelA, BbIAEMSIOLLMXCSA B BO34YX paboyen 30Hbl, M°/Y:

L :L,
Cndk - Cnp

roe G — KOnMMYecTBO BPEAHOro BELLECTBA, BbIAENSOLWErocs B MOMELLEHUMU,
mr/a; C,,. — MOK BpeaHoro BellecTsa B NOMeLLEHUN, Mr/M°; Cnp— KOHLIeHTpa-

unda nccecnegyembix Bpeﬂ,HOCTeI7| B NMPMUTO4YHOM BO34YyXe, MF/MS,
Cnp =0,3 Cn()lc-

KonunyectBo BpedHbIX BeLWeCTB, BblAENARLWNXCA B NoMeLleHnn, onpegens-
eTCA N3 BblpaXeHud

G=C,°V>m,

roe V — 06beM NpUMHATOrO K pacyeTy nomeLleHusi, M°, (B nabopatopHon pabo-
Te ANA OOHOro M3 Uccrnegyembix rasos 4800 M°); M — KO3PDULMEHT, YUNTbI-
BaOLLUNIN HEOPraHM30BaHHbIN BO34yX000MeH, M =1, 1/u.

@ Onpepenntb KpaTHOCTb BO34yX000OMeHa

N==
V

@ MNpn odopmneHnn otyeta caenatb obuimMe BbiIBOAbLI MO fabopaTopHOWM
paboTe 1 ykasaTb Knacc ycrnosun Tpyaa B 3aBUCUMOCTU OT coaepXaHunsa Bpea-
HbIX BeLWeCTB B BO3ayxe paboyen 30HbI (Tabn. 3.3).

Tabnuya 3.3
Knaccudvkaumna ycnosun Tpyaa B 3aBUCUMOCTH
OT coaepaHnsa BpeaHbIX BELLECTB B BO3ayxe paboyen 30HbI
(npeBblweHue MNAOK, pas)

Knacc ycnosun Tpyaa

3-1 BpeaHbIn

Bpeatie 1-i W TG | 2 | 3w | 4w an
BelllecTBa . | monycTtu- ornacHbIi
ONTUMArbHBIRA |~ ¥ " | CTENEHN | CTEMNeHN | CTENEeH | CTeneHu (oKCTpeManbHbIi)
(3.1) (3.2) (3.3) (3.4)
KoHueHTpauma| 0,5TM4K £N0OoK | 1,2-3 | 3,1-6 |6,1-10| 10,1- > 20 MAaK
NbIn MAK MAK MaK 20

MoK

BOMNPOCHI Aj1iA CAMOKOHTPOIIA

1. Kakne BellecTBa Ha3bIBalOT BpeAHbIMU?
2. YTO MOXET SBUTbCA pe3ynbTaToM OeNCTBUS BpeAHbIX BELECTB Ha opra-
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HWU3M YernoBeka?

3. HasoBuTe NyT! NPOHMKHOBEHUSA BPeHbIX BELLLECTB B OpraHM3M YenoBeka.

4. Kakon nyTb NPOHMKHOBEHMUS BpedHbIX BeLLeCTB B OpraHM3aM 4esioBeka
Hanbonee onaceH n no4yemy?

5. Kak pasnunyatotcs BpeHble BeELLeCTBa N0 XxapakTepy BO3OENCTBUS Ha Op-
raHn3m 4yenoseka?

6. Jante onpeneneHne NOHATUIO «NpefenbHO A0NYCTUMAasi KOHLEeHTpauus
BpeOHbIX BELLECTB B BO3ayxe paboyer 30HbI».

7. HasoBute rpynnbl KOHTPONA 3arpss3HeHnsa (3ara3oBaHHOCTU) BO3AYLUHOW
cpeasbl.

8. Pe3ynbTaTbl M3MepeHus BpedHblX BELECTB MPMBOAAT K HOPMasbHbIM
YCITOBUSAM, YTO 3TO O3Ha4aeT?

9. 'me ncnonb3yeTcs nokasaTenb KpaTHOCTM BO3gyxoobmeHa?

10. OxapakTepuaymnTe Knacchbl ycrioBui Tpyaa B 3aBMCUMOCTU OT coepixa-
HUS BpeaHbIX BELWECTB B BO3yxe paboyen 30HbI.

CMNCOK JINTEPATYPHI

1. CCBT IN'OCT 12.1.005-88. Obume caHuTapHoO-rmrmeHmn4eckne tpebosa-
Hus. — M.: 3a-Bo ctaHgapToBs, 1988.

2. benos, C.B. be3sonacHOCTb Xu3HegesaTenbHOCTU: Y4eb. ana CTydeHTOoB
BbiCLL. y4eb. 3aBegeHun / C.B. benos. — M.: Beicw. wk., 1999.

3. ApyctamoBa, 3.A. besonacHocTb Xu3HegesaTenbHocTn: Yyeb. nocobue
Ans CTyaeHToB Bbicw. yveb. 3aBegeHun: B 2 4. Y. Il / 3.A. Apyctamosa.
— M.: ndpopmaumoHHO-BHegpeHYeCcKkM ueHTp «MapkeTuHr», 1999.

4. P 2.2.755-99. ['vrneHn4eckmne KpUtepum oLEeHKN yCroBum Tpyga no noka-
3artendam BpedHOCTU N OMacHOCTU 0aKTOpPOB NPOU3BOACTBEHHOW cpeabl, TsXe-
CTU M HaNpPsXXeHHOCTU TpyaoBoro npouecca. — M.: Muusgpas Poccun, 1999.

Na6opartopHasn pab6ota Ne 4 §
WCCINEQOBAHUE 3AMNbITEHHOCTU BO3AYLLHOWU
CPEObI PABOYUX MNOMELLEHUA

Llenb pabomei:

- onpenenuTb KoNMYeCcTBEHHOE coaepXaHue Mbinn B Bo3ayxe paboymx no-
MELLEHUN;

- OUEHUTb FMrmeHnYecKne ycroBmus NyTeM CpaBHEHUS C NpeaesibHO Aonyc-
TUMbIMKU KOHUeHTpauuamm no NOCT 12.1.005-88;

- onpegenutb HeobxoanMbIN ANt aCCUMUNALMA BPEOHOro BeLlecTBa BO3-
AyXoobMeH;

- caenaTtb BbiBOAbI.
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4.1. KpaTkue TeopeTtnyeckme ceeeHus

[Mbinb — 3TO MenbYanne TBepable YacTULbl OpraHN4yeckon Unn Heop-
raHWYecKoM NpupoLbl, KOTOpPbIe MOCTYNaKT B BO3AYX U MOTyT HaXOAUTbLCS
B HEM B TeYEHMNE ONNTENBbHOro nepuoaa Bo B3BELLEHHOM COCTOSIHUN.

[MbinNb XapakTepnayeTcs XMMUYECKMM COCTaBOM, pasmepamun n bopmonm
YacTuy, UX NNOTHOCTLIO, ANEKTPUYECKMMU, MArHUTHBIMU U APYrMMU CBOW-
ctBamu. CTeneHb N3MenbYeHns Nbifiv HasblBaeTcs AncnepcHocTbio. Cko-
pOCTb OcefaHusi MNbiNM BO34yxXa 3aBUCUT OT pa3mepa 4vactuu. KpynHble
yacTtuubl (6onee 10 MKM) OTHOCUTESNBLHO BLICTPO BbiNadalT B 0CaA0K Mo
OENCTBUEM CUMbl TSXKecTn, boree Menkve yactuubl nagarT ¢ MEHbLUMMMU
CKOPOCTSIMU, NpeofoneBasi conpoTusneHne Bo3aywHon cpebl (5—10 Mkm),
a camble Mernkue (MeHee 5 MKM) ONUTENbHOE BPEMSA HaXoaAaTCA B BO3gyXe.
[Mpn BObIXaHMM B NErKMX YenoBeka 3afepXuBaroTca YacTuubl NbIv pas-
Mepom oT 0,2 40 7 MKM.

KoHUEeHTpaums nbiniv B pearibHbIX MPOU3BOACTBEHHLIX YCMOBUSIX MOXET
COCTaBNATb OT Heckonbknx mMr/m® 4o coteH mr/m®. Mo MOCT 12.1.005-88 yc-
TaHOBMEHbI NpefenbHO OONYCTUMbIE KOHLEHTpauun nbinn B Bo3ayxe pabo-
YeWn 30HbI (Tabn. 4.1).

Tabnuya 4.1
MpeaenbHO AONYCTUMbIE KOHLLEHTPALMN HEKOTOPbIX
BpeaHbIx Bewects no NOCT 12.1.005-88

HavmeHoBaHue BellecTBa Benu4yuHa Knacc
nAaK, mr/m® | onacHocTu

KpeMHusa guokeua Kpuctansmyecknn npu cogepxaHum
B nNbm oT 10 go 70 % (rpaHuT, WwamoT, crnoga-coipel, 2 3
yrnenopogHas nbisib)

KpeMHusa guokeua Kpuctanimyecknn npu cogepxaHum
B Nbinun oT 2 8o 10 % (roptoume KykepeHTHble CraHubl, 4 3
MeaHocynbduaHble pyabl)
[MbINb M3BECTKOBAsA 6 4
[Mbinb gpeBecHas 6 4
[Mbinb 3epHOBagd 4 3

Ha >xene3HogopoXXHOM TpaHCnopTe psig NMPOM3BOACTB COMPOBOXAAET-
ca 6onbwum nbinesbiaeneHnem. OCHOBHbIMM UCTOYHUKaAMK MNblneobpaso-
BaHWSA B NMPON3BOACTBEHHbLIX YCITOBUSX SABMSAOTCS NPOLECCHI, CBA3aHHbIE C
N3MenbYeHNneM TBepAbIX BeEWECTB — BypeHnem, apobneHmem, pasmoriom;
onepauuu, cBs3aHHble C NepeMELLEHNEM, NMOrpy3KON N BbIrPy3KON Mbins-
LLMX MaTepuanos, onepaunn no obpadboTke NOBEPXHOCTEN N3OENNIN, OYN-
cTke n obayBke getanen, annapartoB, MalMH U MEXAHM3MOB MNP PEMOHTE
nT. A.
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BosgencTtene nbiniv Ha opraHn3mM YenoBeka MOXET ObiTb XMMUYECKUM U
MexXaHN4YeCKUM. [pn XuMn4yeckomMm BO3AENCTBUN HEKOTOPbLIE OpraHMYeckne Kpac-
KA U Opyrne BeLlecTBa, NPOHMKas B OpraHmMamM, obpasyoT XMMUYeCcKne coeguHe-
HUS1, Bbi3blBatoLLMeE OoTpaBreHns. MexaHnyeckoe BO3AENCTBME MOXET NPOSIBUTHCS
B BUAE KOXHbIX 3ab0neBaHunin 1 pasnpaXeHun crmancTbix 000noYeK rnasa.

[Mbinb 3acopsieT 1 pasgpaxaeT Cnu3ucTble 060SI04KN rnas, KoXy, BepxHue
AblXxaTenbHble MYyTU U BbI3bIBAET pasfinyHble fierovHble 3aboneBaHus.

3aboneBaHus Nerknx, cBsA3aHHble C BO34ENCTBMEM HA HUX BObIXaeMOM Mbl-
NN, Ha3blBaKOTCA NMHEBMOKOHMO3amMu. B 3aBMCMMOCTU OT Npuponbl MNbifv NHEB-
MOKOHMO3bl MOTYT ObITb pPasnnUYHbIX BULOB:

- CUNUKO3 — Haubonee 4actas U XxapakTepHas ¢popma, pasBuBatoLLaACcCs
npv AencTeum nbinu anokenaa kpemuHus SO;

- CMIMKaTO3 — BO3HMKAET NPU BObIXaHUM MNbIfA CONeEn KPEMHUEBOW KUCIIOTHI;

- aHTpaKo3 — Mpu BAbIXaHUN YroSIbHOW MbINK;

- acbecTo3 — oHa N3 arpeccuBHbIX hopM cunmkaTosa, MOXeT NPUBECTUN He
TONbKO KO BCEM BbI3blIBAEMbIM CUIMKO30M O0Ne3HsaM, a MMeHHo: mnbposy u
dornakoumTo3y Jerknx, cepbes3HbiM HapyLleHMeM HEepPBHOW M COCYAUCTOW CuUC-
TEeM, CUNUKOTYBepKynesy, HO 1 K pasBUTUIO paka JTerkux.

[nga oueHKM 3anbINEHHOCTM BO3ayxa paboymx nomMeLLeHnn nmeeT 6onbLuoe 3Ha-
YeHMe KOHLEHTpauus nbinu, T. €. BECOBOE KONMYECTBO ee B KybomeTpe Bo3ayxa, a
TaKKe Ka4ecTBO (XMMMYECKUI COCTaB, ANCNEPCHOCTb, PaCTBOPUMOCTb U T. A.).

OCHOBHbIM 1 TUrMeHnYeckn O0B6OCHOBAHHLIM METOAOM OLIEHKWU 3anblilIEHHO-
CTWN BO34yXa MNPOM3BOACTBEHHbIX MOMELLEHUN ABNAETCH BECOBOW (rpaBUMeETPU-
YecKunin) MeTos.

BecoBon meTon OCHOBaH Ha npuHUMMe onpegeneHnsa npmeeca unbTpa
nocne NpoTArMBaHUA Yepes Hero HEKOTOpPoro obbema uccregyemoro Bosayxa.
Mo aTomy meTony onpedenstoT KONMYecTBO MNblM, Haxogswencs B eavHuue
obbema Bosayxa, mr/m>,

[ns Gonee MNOMHOM OLEHKM 3anblifIEHHOCTU BECOBOW METOA AOMNOJSHSAKT
CYETHbIM (KOHMMETPUYECKMM), KOTOPbIM NO3BONAET rnybxe cyauTb O BpeaHo-
CTW MbIIX U €e AUCNEPCHOCTU. B OCHOBE KOHMMETPUYECKOro MeToda NexuT
APUHLUMIN CYETa YMCna YacTul, HaxoasLWmnxcs B onpeaeneHHoMm obbeme.

OKCNpecCHbI MeTo4 aHanmsa BO34yXa Ha 3anblfIeHHOCTb 0asnpyeTcda Ha
npumMmeHeHnn nNpnbopoBs, KOTOpble AatdT BO3MOXHOCTb Cpa3y NonyyYnTb Bennyu-
HYy KOHUEeHTpauun nbinn B Bo3gyxe. K HUM OTHOCATCA DOTO3NEKTpUYeckme, pa-
ANOMeTpUYECKne, anekTpuyeckme n gpyrme npnoopobl.

AP PeKTUBHBIM CPeaCTBOM O340POBIIEHUS BO3AYLUHOW cpenbl MPOM3BOACT-
BEHHbIX MOMELLEHNA Hapsdy C TEXHONIOrMYyecknmMm Meponpuatnamm (repmeTtm-
3aums obopyaoBaHus, 3aMeHa BpedHbIX BelwecTB 6e3BpeaHbIMU U T. 4.) ABNSA-
eTCHA BEHTUNALMS.

LLInpokoe npumeHeHne Ha NPoM3BOACTBE MOonyyYnnu oblieobMeHHas n me-
CTHaA BEHTUNALMM (BbITSXKHAS MW NPUTOYHAs).

O6LweobMeHHan BeHTUNAUMSA NpegHa3HayeHa Ans accuMunsauuM Bblae-
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NALWNXCA B NOMELLEHNE BPEOHOCTEN 4O HOPMUPYEMbIX 3HAYEHUNA.

MecTHast BbITSKHAsi BEHTUNAUMNSA CRYXUT ONs yaaneHns BpegHOCTEN Heno-
CpeaCcTBEHHO C MecTa obpasoBaHMUA U NPEnSTCTBYET UX NOCTYMNEHMIO B 30HY
AbixaHusa paboTatoLero.

4.2. Mopsapok BbINONTHEHUA PaboThI

4.2.1. OnpepneneHve 3anblIEHHOCTU BO3yXa BECOBLIM METOAOM

KOHLI,eHTpaLI,I/IIO Nbi it UAMEPAKOT BECOBbIM METOAOM — Ct)I/IJ'IpraLI,I/IeIZ on-
peaerneHHoro obbema 3anblNeHHOCTH BO34yxXa 1 nocnegywwmm onpeaerne-
HMeM MacCcChbl yJ'IOBJ'IeHHOI7I NbIIN. 3Hasi KONUYEeCTBO BO34yxa, npoweglero
yepes3 Ct)I/IJ'Ipr, MOXHO BbIHYUCITIUTb MaACCy MNblJ1N, con,epmau.l,eﬁc;l B1 M3 BO3-

ayxa (puc. 4.1).
3 2 1
L]

1 2 3 4 5

I

o [e]
O [omm
Puc. 4.1. Cxema nabopaTopHoMn yCcTaHOBKK: 1 — kamepa,

UMUTUPYLOLLLAst MPON3BOACTBEHHOE NMOMELLEHNE; 2 — PUNbTP;
3 — naTpoH; 4 — bapomeTp; 5 — acnnpaTtop mogenun 822

oC—>o o
oC—>DH o

B nabopatopun yctaHoBKa HaxoamTca B cobpaHHOM Buae, MO3TOMy
CTYOEHTY HEOBXOAMMO 03HAKOMUTLCS C HEIO.

@ BaBecuTb Ha aHaNUTUYECKNX BECAX YUCTbIN OUNBLTP C TOYHOCTLIO A0
0,1 mr, Q, ™r.

B3BelleHHbIN PUNbTP 3akpenuTb B NaTpoHe, NMPUCOeanHEHHOM K Ka-
Mepe, UMUTUPYIOLLIEN NoMelleHne, rae oTbupaeTtcs noinesasi npoba.

@ BknounTb acnmpaTtop U B Te4eHne 5 MUH nponssBoanTb OT6Op npo-
Obl.
B npouecce otbopa npobbl 3anucaTb NokasaHwe LWwkanbl peomeTpa (pac-
xoq Bo3gyxa) Q, n/MuH.

@ lNo ucrteyeHumn BpeMEHN (bI/IJ'IpraLI,MM BbIKIMIO4YNTb POTAUNOHHYIO YC-
TaHOBKY, BblHYTb 3arblfIEHHbIN CbI/IJ'Ipr M3 natpoHa n B3BECUTb €ro Ha
aHannTn4ecKknx secax (o, Mr.
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@ PaccunTaTb KOHLEHTPaLUMIO Mbin B BO3ayxe, Mr/M°, no chopmyne

¢ - (G- &) 1000
Voo

: (4.1)

roe (0o - 0;) — Macca nbinu, oceslas Ha dunbTpax, mr; V,,, — obbem Bo3ay-

xa, N, NponyLeHHbIN Yepes PuUnbTP N NPpUBEAEHHbIN K CTaHAAPTHLIM YCNOBUAM
B cooTtBeTcTBMM ¢ [OCT 12.1.005-88, Temnepatypa 293 K, atmocdepHoe aas-
neHve 760 mmMm pT. CT.

_ Qt (273 +1) 760
293 P

Vo 4.2)

rone Q — pacxon Bo3sgyxa, N/MuH; T — NPOOOMKUTENBHOCTb OUNBTPALUKN, MUH;
t — Temnepatypa Bo3ayxa B Mecte oTtbopa npobbl, °C; P — aTtmocdepHoe
AaBneHne, MM pT. CT.

@ NonyyeHHbIN pe3ynbTaT CPaBHUTb C NpefeNnlbHO AONYCTUMOW KOHLIEHTpa-
Lunen, npuBedeHHon B Tabn. 4.1, 3anonHuTb Tabn. 4.2 u caenaTb BbIBOAbI.

Tabnuya 4.2
Pe3ynbTaThl nccnegoBaHun

PacctoaHne oT nona Ao mecrta B3ATUs Npobbl, M
Macca cunbTpa go otbopa ¢, Mr

Macca cunbTpa nocne otéopa Q,, Mr

Pacxopn Bosgyxa Q, n/MuH
MpooomkntenbHoCcTb dunbTpaunmn t , MUH

Temnepatypa Bosgyxa {, °C
ATmocdepHoe aaBneHne P, MM pT. CT.

MNpuBeneHHbIN 0b6bem Bo3ayxa V,,,, NMTp

KoHueHTpauus nbinu B Bo3gyxe C,,, Mr/m®
MAK no MOCT 12.1.005-88 C,,,, Mr/m®

4.2.2. OPUEHTMPOBOYHBIN pacyeT 06LEe0bMEHHON BEHTUNSILMM

ObuweobmeHHas BeHTUNAUMA npegHasHadyeHa Ansg pasdaeneHns Bblae-
NALWMXCA B NOMeLLEeHMN BpeaHbIX BellecTB Ao yposHs MNOK, a npu tensio— um
BNaroBblAENEHNAX — AN CHWXKEHUS TeMnepaTypbl U BNAXXHOCTM BO34yXa B TOM
e 30He pernaMmeHTUpyemMblX 3HA4YEHUN.

@ Onpepenntb Bo3ayxoobmeH L, Heobxoaumbli Ans accMMUnSUMK Bpea-
HbIX BELLECTB, BblAEMSAIOLLMXCSA B BO3AyXxe paboyeii 30HbI, M°/y,
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L= —G , (43)
Cndk - Cnp

roe G — KonM4yecTBO BpeHbIX BELLECTB, BbIAENSAOLWMXCA B NMOMELLEHUN, MI/Y;
C,ox — NpeaenbHo AonycTMMasi KOHLEHTpauus BpedHbiX BELLeCcTB B NoMelle-

HUN, MI'/M3; Cnp — KOHUEeHTpauunAa BpedHblX BelweCTB B NMPUTOYHOM BO3AyXe,

Mr/m3,
Cop =0.3C, 0. (4.4)

KonunyecTBo BpedHbIX BELWECTB, BblAENAKLLNXCA B NOMeELLeHnn, onpenensa-
€eTCA N3 BblpaXeHud

G=C,Vm,

roe V — o6bem nomeLleHns, m>; M — koadPULMEHT, YYNTbLIBAOLLMIA HEOPraH-
30BaHHbIN BO3ayxoobmeH, M =1, 1/4.

@ B cooTtBeTcTBUMM C BapmaHToM paboTbl (Tabn. 4.3) onpegenutb TUN U HoOMep
BEHTUNATOPA, KOTOPbIN BbIOUPaAETCs B 3aBMCMMOCTU OT NOTPEBHOro Bo3ayxoobme-
Ha L v nonHoro naBneHus BeHTunsaumMonHon cetn H no puc. 4.2—4.5.

Tabnuya 4.3
McxoaHble gaHHble Ana pacyeTa
Ne BapuaHTa I 1
Bua nbinn IpeBecHas N3BecTkoBas
O6beM nomeLLeHus:, M° 300 500
MNonHoe gasneHve BeHTUNALNOHHON cetn H |
Kkre/M? 40 60

@ Onpenenntb NOTPEBHYO MOLLHOCTb 3NEKTpoaBUraTens BEHTUNATOPA

LHK

102 h,h,,,

N,, = 3600

rae N,, — MowHoCTb anekTpoasuratens, kKBt; H — nonHoe AaBneHWe BEHTU-
nAUMoHHoI ceTw, kre/m”; K — koadbduumenT 3anaca, kK—1; h, — kng seHTuns-
nep — NOK nepepaun, h,,, =1.

@ No odpopmneHnn otyeTa caenatb obwimne BbIBOALI NO NabopaTopHoun pa-
6oTe 1 ykasaTb Knacc ycrnosun Tpyga B 3aBUCUMOCTU OT COAepXXaHUS BpeaHbIX
BeLLeCTB B Bo3ayxe paboyen 30Hbl (Tabn. 4.4).

Topa, onpeaensaeTtca no puc. 4.2-4.5; h
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Tabnuya 4.4

Knaccugukauus ycnosun Tpyaa B 3aBUCUMOCTM OT COAepXKaHUA
BpeaHbIX BELLECTB B Bo3ayxe paboyen 30HbI (Npesbiwenune MOK, pa3s)

Knacc ycnosun Tpyaa
3-1 BpegHbIn 4-n
1-n 2-1 3-1n 4-n OonacHbIN
CTENEHN | CTENEHM | CTENeHn | cTeneHn | (3KcTpe-
(3.2) (3.2) (3.3 (3.4) MarlbHbIV
KoHueHTpauua | 0,5140K | £M10K | 1,1-2 | 2,1-5 | 5,1-10 >10 >20
Nbinn MnaK naK MnaK MnaK MNAaK

BpeaHbie 1-n 2-1
BellecTBa onTu- aonyc-
MalbHbIA | TUMBbIN

BOMNPOCHI AnA CAMOKOHTPOIJA

1. YT0 Takoe nbinb?

2. OxapakTepusymnTe nbifib MO €e CBONCTBAM.

3. HazoBuTE OCHOBHbIE NCTOYHUKM O0Bpa3oBaHMUS MbifN HA XENe3HOLOPOX-
HOM TpaHcnopTe.

4. Kakoe gencTeume okasblBaeT Mblflb HA OpraHn3m YyerioBeka?

5. Kak HasbiBatoTCcA 3aboneBaHunsa nerknx, obycnosrieHHble BO3AENCTBMEM
Nblnn?

6. HasoBute metoabl M3MepeHUs 3anblIEHHOCTU MPOU3BOACTBEHHbLIX MO-
MELLEHUN.

7. YTO Takoe AMCcnepcHoOCTb NbInN?

8. Kakon npuHUMM NEeXUT B OCHOBE KOHMMETPUYECKOro MeToda OLIEHKM 3a-
NbITIEHHOCTN NPON3BOACTBEHHOIO NOMELLEHNA?

9. HasoBuTe cpeacrea 0340pOBfEHNA BO34YLLIHOW cpedbl NPOU3BOLACTBEH-
HOro NOMeELLEHUS.

10. Kakumn gaHHbIMM Heo6xoAuMMO pacnonaraTb Npu onpeaeneHnun Tmna u
HOMepa BeHTUndaTopa?

CMNCOK JINTEPATYPHI

1. CBbT I'OCT 12.1.005-88. Bosgyx paboden 30Hbl. OOLime caHuTapHO-
rmrneHnyeckme TpebosaHus. — M.: N3a-Bo ctaHgapTos, 1988.

2. benos, C.B. be3sonacHOCTb XusHenesaTenbHOCTU: Y4eb. ana CTydeHTOoB
Bbicw. y4eb. 3aBegeHunn / C.B. benos. — M.: Bbicw. Wwk., 1999.

3. ApyctamoBa, 3.A. besonacHOCTb XunsHegeaTenbHocTU: Yyeb. nocobue
Ansi CTydeHToB BbicWw. ydeb. 3aBegenun: B 2 4. Y. 1l / 3.A. ApycTamosa.
— M.: ndpopmaumoHHO-BHegpeHYeCcku ueHTp «MapkeTuHr», 1999.

4. P 2.2.755-99. ['vrneHn4eckme KpUtepum OLEHKN YCroBun Tpyga no noka-
3artendam BpedHOCTU N OMacHOCTU 0aKTOPOB NPOU3BOACTBEHHOW cpeabl, TsxXe-
CTU M HaNps>XeHHOCTN Tpyaosoro npouecca. — M.: MuHsgpas Poccumn, 1999.
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NabopaTtopHasa pabota Ne 5
MCCNEAOBAHUE LULYMA U METOOOB BOPbbBbI C HUM

Llenb pabomei:

- 03HaKoMUTbCS C Npmbopamm Ans aKyCTUYECKNX U3MEPEHUN;

- U3Y4UTb METOAUKY M3MEPEHUS U HOPMUPOBAHMS MNPOU3BOLCTBEHHOMO
lWymMa Ha paboumnx mecrax;

- NPOMW3BECTN OLIEHKY 3(PPEKTUBHOCTM 3BYKO3ALLUNTHBIX 3KPAHOB U BbIOpaTb
paunoHarnbHbI TUR;

- NPOM3BECTW pacyeT YPOBHSA LWyMa MO 3a4aHuio NpenogaBaTens.

5.1. KpaTkue TeopeTtnyeckme cBegeHus

Llym — oamnH 13 BnooB 3Byka. B NpOMbILLNEHHOM aKyCTUKe nog TePMUHOM
«LWYM» MOHUMAIOT OO0 HeXenaTeNbHbIM B AaHHbIX YCNOBUSX 3BYKOBOW MPO-
LeCC, T. €. BCAKMA MEHSAOLLUNICS N pasgpakatoLmn 3ByK eCcTb LWyM. dusmyeckas
npupoda wyma obycnosrieHa konedaTtenbHbIMU OBMXKEHUSIMU YacTuL, yrnpyrom
cpeabl, pacnpocTpaHawmnmMmmnca B Buae BonH. Kak usmonornyeckoe asrneHune
LYM onpeenseTrcs owyuweHnem, BOCNpUHUMaeMbIM OpraHoM criyxa rnpu BO3-
AENCTBMM 3BYKOBbIX BOSH B AnanasoHe oT 16 go 20000 lNy. KonebaHusa Huxe
16 Ny (MHdpa3BykK) 1 Bbiwe 20000 Iy (ynbTpassByK) He BOCMPUHUMAKOTCS Yero-
BEYECKMM YXOM.

3ByKOBasi BOSIHA XapaKTepuayeTcs CrefylowuMmn napaMmeTpamun: 3BYKOBbIM
AaBNeHneM, ONHOWN BOSHbI, YaCTOTOW, aMNnnTyaon konebaHust U CKOPOCTbIO
3BYKa.

3ByKoBOE OaBneHne P — 3To AOMNONHUTENBHO BO3HUKAKOLWEE B YyNPYron cpe-
Ae nepemMeHHoe OaBrieHMe Npu MpoxXoXaeHnn Yepes Hee 3BYKOBbIX BOSH. Eaun-
HULa U3MepeHNsa OaBrieHns — nackanso, lla.

OnvHa BonHbl | — 3TO paccToaHve, nsmMepeHHoe BAOMb HanpaBneHus pac-
NpOCTPaHeHNA, Mexay 6rnmkanwmmm TodKamMmm 3BYKOBOMO Nosd, B KOTOPbIX da-
3bl konebaHu oanHakoBbIe.

Yactoton f, Mu, HasbiBaeTca yucro konebaHwuii B eauHULy BpeMeHu, a

Bpems, B TeYEHMe KOTOPOro CoBepLIaeTCsl nomnHoe konebaHue, — nepuogom T, c.
CKOpOCTb 3ByKa ¢ CBfi3aHa C AJIMHOW BOSHbI M YaCcTOTON criedyloLlein 3asu-

CUMOCTBIO:
c=I f, (5.1)

roe C — cKkopocTb 3BYyKa, M/c; | — anuHa BonHbl, M; f —vacTora kone6anwin, .

oA MHTEHCHMBHOCTLIO 3ByKa (Luyma), BT/M®, MOHMMAIOT KOMMYECTBO 3BYKO-
BOW 3HEepruu, npoxoasilen Yyepes eauHUYHY NnoLuaaky, nepneHankynsipHyo
HanpaBreHuo pacnpocTpaHeHMs 3ByKOBOW BOJTHbI.

COoOTHOLLEHME MeXay MHTEHCMBHOCTLIO 3BYKa U JaBneHneM 3Byka P umeet
BMA
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P2
==, (5.2)
rc

roe P — 3BykoBoe aaBneHue, Ma; I' — NNOTHOCTb cpedbl, Kr/M®, ¢ — CKOpPOCTb

3BYyKa, M/C.

XapakTepHon 0COBEHHOCTbIO abCOMTHBIX 3HAYEHU 3BYKOBOMO AaBMNEHUS,
MHTEHCMBHOCTW 3BYKa sABNAeTCs 60nbLLON AMana3oH, B npeaenax KoTOporo OHK
MOryT n3ameHsaTbes. NoaTomy ana yoobctea BbIMMCIIEHMA NPUHATO OLIEHMBATb
3BYKOBOE AaBlNeHWEe, UMM NHTEHCUBHOCTb 3BYKa, HE B aOCONIOTHLIX, @ B OTHOCK-
TenbHbIX eanHuuax (6enax, geumdenax) Mo OTHOLLEHUIO K MOPOroBbLIM 3Hauye-
HUAM. I3MepeHHble TakuM 06pa3oM BENUYNHBI HA3bIBAKOTCA YPOBHSAMM.

Ben b — 310 AECATUYHBLIA norapnm OTHOLLEHUS MHTEHCMBHOCTWN 3BYKa B
AAHHOW TOYKE K MOPOroBOMY 3HAYEHMIO:

b =1lg—, (5.3)

roe | — MHTEHCMBHOCTL 3ByKa B JaHHOM Touke, BT/M?; |, — noporosoe 3Haye-

HVe YPOBHS MHTEeHcuBHOCTY, | o = 107 B1/M°.

YX0 yenoBeka crnocobHo dmkcnpoBaTb n3ameHeHne cunbl 3B8yka Ha 0,1 B, u
3Ta BenvMyuHa nonyyuna HassaHue geumben, ob.

Toraa ypoBHM MHTEHCUBHOCTM, UNK 3BYKOBOro AaeneHust L, ob, onpeae-
naTca no oopmyre

| p? P
L=10lg—=10lg— =201g—, (5.4)
. R 7R

roe P, — noporosoe 3HaueHne 3BykoBoro gasnenus, P, = 2407 Ma.

Kak cnoxHbin 3BYK LUyM MOXET ObITb pasgerieH Ha NpocTble cocTaBnsoLlme
ero TOHbl C yKa3aHWeM UX MHTEHCMBHOCTU N YacToTbl. [ paduyeckoe nsobpaxe-
HWe cocTaBa LUyMa Ha3blBaeTCs CMEKTPOM U ABNAETCH BaXXHENLLEN ero xapakre-
pUCTUKON. B 3aBUCMMOCTUN OT XapakTepa LymMa ero CrnekTp MoXeT OblTb NMHEN-
YaTbiM (OMCKPETHBIM), HENPepbIBHLIM (CMMOLWHbLIM) U CMELUaHHbIM (OUCKPETHO-
HernpepbIBHbLIM). Ha npeanpusaTuax XenesHogopOXHOro TpaHcrnopTa 60MnbLUnH-
CTBO MCTOYHMKOB LLIyMa UMEEeT CMeLUaHHbIN UMK CrOLLHOW CNEKTP.

3a cpeHIo YacToTy NOMoCkl OBLIYHO MPUHUMAIOT CpeaHEreoOMETPUYECKYHO.

[Mpn aHanu3e Wyma BeCb AnvanasoH 4YacToT pa3buBaloT Ha OTAerNbHbIE NOSO-
cbl. OKTaBHasa nonoca — 3TO MOrioca 4acToT, B KOTOPOW BEPXHASA rpaHU4Has 4ac-

Tota f, B 2 pasa 6onblue HkHen f,. B 3aBMCUMOCTM OT 4acTOThI XapakTep Luy-

Ma MOXeT OblTb HW3KO-, CPeAHE— N BbICOKOYACTOTHbIM. HW3KOYaCTOTHbLINA LUYM
MMEeeT CMNeKTp C MakCMMYyMOM 3BYKOBOrO AaBrieHMsi B 06nacTu 4acToT Hmxe
300 lNu, cpegHeyvacToTHbIN — 300—-800 [y, 1 BbicOKOYaCTOTHbIN — Bbile 800 Iy,
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YPOBHKN 3BYKOBOIO [aBfeHUA HE YyYUTbIBAlOT YYBCTBUTESIbHOCTU CryXOBOro
annaparta 4enoBeka K 3BykKaM pasfiM4HOM 4acTOTbl M MO3TOMY He AalT npa-
BUITbHOrO NpeAcTaBneHnsa O rPOMKOCTM 3BYKa, T. €. 0 ero oM3nonornyeckon xa-
pakTepucTmnke. YXo yernoBeka obnagaet Hambosnbllen YyBCTBUTESTbHOCTbIO Ha
CpeaHUX N BbICOKMX YacToTax N HaMMEHbLUEN — Ha HU3KKX.

3BYKW, OANHAKOBbIE MO YPOBHIO, HO pa3sHble MO YacToTe, BOCMPUHUMAIOTCSA
Ha Crnyx HeoOuHaKoBO rpoMkMmu. Ona ydeTta pasnuuna B YyBCTBUTENbHOCTU
CNyXOBOro annaparta K 3ByKaM pas3HOM 4acTOTbl BBEAEHO MOHATUE YPOBHSA
POMKOCTW 3BYyKa, U3mepsiemoro B poHax. [log ypoBHEM FpOMKOCTU OaHHOro
3BYyKa MNOHNMMAaT YPOBEHb 3BYKOBOIO AaBNEHUHA, PaBHOMPOMKOIO C HAM Ha Cnyx
3Byka yactotom 1000 l'y. 3aBUCUMOCTb OLLYLLIEHUSI TPOMKOCTU NPOCTLIX 3BYKOB
OT YPOBHS 3BYKOBOrO [aBfeHUs W 4acTOoTbl UNNIOCTPUPYETCA B BUAE KPUBbIX
paBHOM TPOMKOCTU. Kaxgas m3 3TUX KpuBLIX COOTBETCTBYET pasfinyHbiM Mo
4YacTOTE N YPOBHIO, HO OANHAKOBbLIM MO FPOMKOCTM 3BYKaM. 11151 OLLEHKN CyObek-
TUBHOIO BOCMNPUATUSA TPOMKOCTWU 3BYKA BBeLeHa crneuuanbHas eguHuua — COH.
3a eguHnLYy rPOMKOCTU 1 COH YCMOBHO MNPUHAT YpOBEHb rPOMKOCTU 40 (poH.

YpOBHU LWymMa Ha paboymx MecTax M Ha TEPPUTOPUM MPOMBILLIIEHHBIX Npea-
ApUATUA U cenuTeBbHON TEPPUTOPUN FTOPOLOB N OPYrNX HACENEHHbIX NMYHKTOB per-
NaMEHTUPYIOTCA crneayowmMmm HopMatuBHbIMK AokymeHTamun: TOCT 12.1.003-83
«CCBT. Wym. Obwme TpeboBaHua 6esonacHocTn» n CHuM 11-12-77 «3awmta ot
wymax». FOCT 12.1.003-83 ycrtaHaBnuBaeT npefernbHO JOMNYCTUMbIE YPOBHU 3BY-
KOBOro AaBrieHns Ha paboumx Mectax B 3aBUCUMOCTW OT BUAA TPYLOBOW AeATerb-
HOCTM B OKTaBHbIX MOfiocax Co cpegHereomeTpuyecknmm Yactotamum 31,5; 63; 125;
250; 500; 1000; 2000; 4000; 800 I'y. CHwuI 1I-12-77 ycTtaHaBnuBaeT npenesibHoO
AOMyCTUMblE YPOBHM 3BYKOBOIrO AaBfeHUs OIS TeppuTopui, HernocpeacTBeHHO
npuneravLwmx K XurnbiM oMam (B ABYX MeTpax OT OrpaxgatoLUmX KOHCTPYKLMW).
HopmaTnBHON XapaKTEPUCTUKON HEMOCTOAHHOMO LUyMa Ha paboymx mMectax siBfisi-
eTCA MHTerparnbHblA KpUTEPUA — 3KBUBASIEHTHBLIW (MO 3HEpPruM) YpoBEHb 3BYKA,
ABA, nsmepsaemsbliin No xapakrepucTuke «A» wymomepa.

MpenensHo gonyctumbln yposeHb (MNOY) wyma — 9T0 ypoBEHb LLyMa, KOTO-
pbI Mpu exegHeBHOW paboTe (KpoMe BbIXOAHbLIX AHen), HO He 6ornee 40 4 B
Hefeno B TeyeHue Bcero paboyero craxa, He OOSMKEH Bbl3blBaTb 3abonesa-
HUN UAN OTKITOHEHUI B COCTOSHUWN 300POBbS, OOHApPYXMBAaEMbIX COBPEMEHHbI-
MU MeToaMKn uccriegoBaHum B npouecce paboTbl UM B OTAESNbHbIE Nepuoabl
XW3HW HACTOALLEro 1 nocneayroLmx noKoNeHnn.

[onycTUMbIN YpOBEHb LLiyMa — 3TO YPOBEHb, KOTOPLIW HE BbI3bIBAET Y YeroBeka
3HaUUTENBHOrO 6eCnoKOMCTBA U CYLLECTBEHHbLIX M3MEHEHUI MnokasaTenem yHk-
LMOHaNbLHOro COCTOSAHNA CUCTEM U @aHanNU3aTopoB, YYBCTBUTESbHBIX K LLUYMY.

[ns KOHTponsa ¢akTUYeCKMX YPOBHEW LlymMa Ha paboymx MecCTax, OLEHKM
LLYMOBOIO peXxuma B MNPOU3BOLCTBEHHbIX MOMELLEHUAX U pa3paboTKM peko-
MeHOAUMN NO CHWXEHWIO Lyma ero napamMmeTpbl U3MepsoT creunanbHbIMU
npnbopammn — wymomepamu. LLlymomep nossonsieT onpenennTtb YPOBEHb 3BY-
KOBOro nasneHus, ob, n nostomy ata BenuMyMHa UCMONb3yeTcs ONA OUEHKU
BO34EeNCTBMA LUyMa Ha YyenoBeka.
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3awmTa oT WyMa OCyLeCcTBNAeTCS pasnnuyHbiMm crnocobamu.

FOCT 12.1.029-80 «CpenctBa 1 MeToabl 3awmnTbl OT wyma. Knaccudumka-
Uuuna» aaeT onpegerneHve n obuyo knaccudukaumo MeTogoB M crnocobos 3a-
WwnTbl. Tak, cpeacrea 3awuTbl OT WyMa No OTHOLLEHWUIO K UICTOYMHUKY noapasae-
NATCSA Ha METOAbl, CHMXalWwue LyM B MCTOYHUKE €ro BO3HWKHOBEHMUS, U
cpeacTBa, CHWXaruwme WyMm Ha NyTn ero pacnpocTpaHeHus OT UCTOYHWKa [0
3awmuaemoro obvekta. Hanbonee pacnpoctpaHeHHbIM cnocobom 3alnTbl OT
lyMa SABMASeTCs MeTod, OCHOBAHHbIA Ha MOMMOLWEHNN U OTPaXXeHUM 3BYKa, KO-
TOpPbIA paccmMaTpuBaeTCs B HacTosiwen nabopaTtopHon paborTe.

5.2. Mopsaok BbINONHEHUs1 paboThbl

@ O3HakoMUTbCA ¢ NabopaTopHOWN YCTaHOBKOW.
[ns namepeHns napameTpoB LUyMa yCTaHOBKa MUMeEET nepedarollnin n 3By-
KOU3MEpPUTENbHbIN TPaKTbl, MOKa3aHHble Ha cxeme (puc. 5.1).

. f T .

- e f — aln — - A .
_II
1 2 ‘ 5 6
Puc. 5.1. Cxema nabopaTtopHoM ycTaHOBKK: | — nepegarowmin TpakxT,;

Il — 3BykOM3MepUTENbHbIA TPaKT; 1 — reHepaTop wWyma; 2 — YyCUnnTenb;
3 — UCTOYHUK Wwyma; 4 — MUKPOMOH; 5 — PpunbTp; 6 — WyMOMep;
7 — akycTuyeckasa kamepa; 8 — 3ByKO3aLLUNTHbIN 3KpaH

BocnponssegeHune 3Byka obecrneymBaeTcsa C NOMOLLbIO NepeaaroLLero Tpak-
Ta, BKIOYaoLWEro reHepaTtop wyma 1, ycunurtesnb 2 U UCTOYHUK WyMa (rPOMKO-
rosoputenb) 3. [NMpyn NnOMOLLM NPUEMHOrO TpakTa, COCTOALLEro N3 MMkpodoHa 4,
GunbTpoB 5 1 WymMmomepa 6, NPOM3BOAUTCA U3MEPEHNE YPOBHS CO34aBaeMoro
wyma. [na uccnenoBaHus a(p@ekTUBHOCTM CPenCTB 3aluuTbl OT LWyMa B aky-
CTUYECKYI0 KaMepy 7 yCTaHaBNMBAKTCA Pas3fiM4HOM KOHCTPYKUMM 3BYKO3aLLWUT-
Hble 3KpaHbI 8.

@ BkniouyuTb reHepartop 3ByKa (Cxema NaHenun reHepaTopa MokasaHa Ha
puc. 5.2), ans 4ero Tymonep BKIOYEHUS NUTaHMUSA 3 NOCTaBUTb B MOMNOXEHME
«Bkn.» KoHTponbHasa namnoyka 2 JOSmKHa 3aropeTbCs.

@ NaTtb npubopy NporpeTbCs 2 MUH.

@ NMogrotoBUTb reHepaTop 3BYyKa K paboTe, AnNsa 9TOro perynarop «MHOXU-
Tenb» 1 noctaBuTbL B Nonoxexue 1.

@ lNepeknovaTens HANPsXXeHUs 7 NocTaBUTb B nosnoxeHune 15 B.

35



10

4
/b

102
©a0

CeTb

150mv_ 500mV. 1 5v
50mv. ° Y
15mv , .15V

92l

5

7

Puc. 5.2. NaHenb 3BYKOBOro reHepartopa: 1 — perynarop «MHOXM-
Tenb»; 2 — KOHTPOSIbHAs Namnoyka; 3 — BbIKNtoYaTesib NUTaHus; 4 —
MO YyCTaHOBKW 4acTOTbl; 5 — perynsarop HanpsbkeHus; 6 — nHaum-
KaTop HanpsbkeHust; 7 — NepekntoyaTerib HanpskeHust

@ Perynatop HanpsbkeHust 5 noctaBuTb B Takoe MONOXeEHWe, YToObl MHOM-
KaTop BbIXOOQHOro HanpshkeHus 6 gaBan nokasaHue He 6onee 2 B.

| 06ar +2
|

5

@)

@)

Puc. 5.3. llaHenb wymomepa: 1 —
MUKPOCOOH; 2 — nepeknovaTensb ypoB-
Hen wyma; 3 — nepeknoyartenb poaa

paboTbl; 4 — CTPENOYHBIN yKa3aTerb
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@ YctaHoBUTL MO reHepatopa B
nonoxeHne 4actotel 31,5 Iy (nocne-
ayluas yctaHoBka Tpebyemon 4acToThbl
NpoOn3BOAMTCA C NOMOLLbID NMMmba n ne-
peknyaTenst KMHOXUTENb).

@ BknounTb Wwymomep (cxema naHe-
nn npubopa nokasaHa Ha puc. 5.3).

@ lMNMepekntovaTtenb poga paboTbl no-
CTaBUTb B MONnoxeHune «baT.», npu 3TOM
cTpesika ykasatens [OSPKHa YCTaHOBUTb-
cq B nNpeaenax 4yeptbl «bat.». Ecnu atoro
He npoM30LUo, TO NPOU3BECTU perynu-
POBKY.

@ lNMepeknovaTtenb poga paboTtbl Aa-
rnee nocTaBuTb B MNoNnoxeHne «Cx».

@ NMponsBeCTn WU3MEPEHUS YPOBHEWN
3BykoBOro gaenenuns L, ob, B akyctunye-
CKOM Kamepe 6e3 akpaHa B HOPMUPYEMOM
ananasoHe vactot ot 31,5 go 8000 Iu.
[Mpn nNpoun3BoACTBE M3MEPEHUN MNOKasa-
HUA CTPEsKM LWymoMepa CYMMUPYHOTCS C
nokasaHuamMu nepeknovatens. Hanpwu-
mep, 80 ob + 5 ab = 85 ob.



PeaynbTaTtbl namepeHun 3anncatb B Tabn. 5.1.

Tabnuya 5.1
PesynbTaTtbl nsmepeHum
YpoBeHb 3BYKOBOIrO AaBneHna B nosiocax 4actot, ab  |HopmupoBaHHble
c Kamepa 3BYKO3aLLMTHbIE 3KpPaHbI YPOBHU 3BYKOBO-
peAHereoMeTpreckne ®anepa | MeTannuyeckuit | KOMGMHMPOBAHHBIN| O AABIEHUs
4acCTOTbl no r'OCT
OKTaBHbIX nonoc, Iy L, |L;,| DL~ L, a6 DL, Ls, a6 | DL, B 12.1.003-83
RB | pb| AB nb L, .06
31,5
63
125
250
500
1000
2000
4000
8000

*DL - acbdheKTUBHOCTb 3BYKO3ALLMTHBIX SKPAHOB.

@ Mpon3BeCTN aHanorMyHbIe 3amepbl YpoBHeii 3BykoBoro aasnenns L, ob,
NpW YCTaHOBKE B aKyCTMYECKOW KaMepe pasfnuyHbIX 3BYKO3aLLUUTHLIX 3KPaHOB.
Pesynbtatbl namepeHuin 3aHectu B Tabn. 5.1.

@ BbIKno4nTb reHepaTop 3ByKa U LLyMoMep.

@ OnpenenuTb 3PEKTMBHOCTb 3BYKO3ALLUTHBIX 3KpaAHOB NO hopmyre

DL=L- L. (5.5)

@ Onpegenutb no NOCT 12.1.003-83 (no 3agaHuo npenogasaTend) Hop-
MUpyeMble YPOBHM 3BYKOBOro Aasnexuns L, . PesynbTtatel 3aHectn B Tabn. 5.1.

@ [NonyyeHHble CNEKTpbl WyMa NpeacTaBnTb B BUAE rpadouyeckon 3aBUCH-
MOCTK (MpuMep NpuBeAEH Ha puc. 5.4) N CpaBHUTb C HOPMATUBHBLIM CNEKTPOM
wyma. Wym cumtaeTtcs gonycTUMbIM, €Cfii U3MEPEHHbIE YPOBHWU 3BYKOBOIO
AaBNeHNs BO BCEX OKTaBHbIX MOflocax 4aCcToOT HOPMUPYEMOro AuanasoHa He
NPEBbILLAT 3HAYEHMI, onpeaensemMblX COOTBETCTBYIOLWINM NpeaesibHbIM CreK-
Tpom. [Npn HeOBXOANMOCTM YCTaHOBUTb Tpebyemoe CHUKEHMNE YPOBHS 3BYKOBO-
ro JaBneHnsa 0o CaHUTapHbIX HOPM.

@ B pacyeTHOM 4yacTu paboTbl MO 3adaHUIO npenodaBaTenis NPOM3BECTU
OLlEeHKY YPOBHS 3BYKa B pacyeTHOM TOYKe cenuTebHOM 30HbI, KOTOPbIA co3aaeT-
CS UICTOYHUKOM LWyma (npun. 6).
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L. AB 110

90

70

50

31,5, 63 125 250 500 1000 2000 4000 8000 f_,

Puc. 5.4. CnekTtp wyma

@ YpoBeHb 3BYyKa B pacYeTHOW TOYKE Ha TEPPUTOPUM 3aLLmLLLIaEeEMOro OT Luy-
Ma o6bekTa BbluMcnaeTcs no oopmyne

Ly = La = Dl - Dl (5.6)

mep

roe Ly — ypoBeHb 3ByKOBOro AaBrieHuUsi, CO34aBaeMoro UCTOYHUKOM Lyma, ABA,
(npyHumaeTca no npun. 6); DL, — CHWXEHMe YPOBHSI 3ByKa B 3aBUCUMO-

\paccm.
CTU OT PacCTOSHUA MeXOy UCTOYHWKOM LlymMa M pacyeTHOM Todkon, obA, (rno
puc. 5.5); DLAM — CHWXEHME YPOBHS 3BYKa MosiocamMun 3efieHblX HacaXXaeHun,

ABA, (npun. 7).

DL, pac
4
8
12
16
20
24

28
32

36

40
7 10 14 20 30 4050 70 90100 200 300 500 1000 wm
Puc. 5.5. CHMXeHne ypoBHS 3ByKOBOIO AaBMEHNsI B 3aBUCMMOCTUN OT pacCTOSIHUS
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@ Tpebyemoe CHWXEHWE YPOBHS LuymMa B pacyYeTHOW TOuYKe ANs BbINOMHe-
HUS1 CaHUTapPHbIX HOPM B cennuTebHOoN 30He onpeaensieTcsa no opmyne

DLAmpe6 = LAmep B LAHopM’ (57)

roe LAHOpM — HOpMMpyeMoe 3Ha4yeHWe YPOBHS 3BYKOBOro [AaBneHusi, OBA,

(npwun. 8).
@ Mo nonyyYyeHHbIM JaHHbLIM caenaTb BbIBOAbI MO paboTe, B KOTOPbIX:
- NPOU3BECTWN aHanu3 U3MepeHns ypoBHeK Lyma no YacToTHOMY Auanaso-
HY C YKa3aHueM MpeBbilLeHNs HOPM,
- BblBUTb Hanboree aPEKTUBHbBIN 3BYKO3ALLMTHbINA 3KpaH;
- yKasaTb Knacc ycrioBuin Tpyada B 3aBMCUMOCTW OT YPOBHS LWyma Ha pabo-
Yyem mecTe (Tabn. 5.2).
Tabnuya 5.2
Knaccudukaunsa ycnosun Tpyga B 3aBUCUMOCTU
OT YPOBHS WyMma paboyunx mecT (npesbiweHne MNAY 0o)

Knacc ycnosun Tpyaa
dakTop BpegHbin OnacHbIn
Honyctumbin | | ctene-| Il cte- | lllcte- | IV cTe- | (9KCcTpe-
HK nexHn nexHn NeHu | ManbHbIN)
LLym (3KBMBaANEHTHbIN nay 10 o5 40 50 > 50
YypoOBeHb 3ByKa), ABA

@ CoctaBuTb OT4eT 0 NabopaTtopHon paboTe.

BOMNPOCHI AnA CAMOKOHTPOIJA

1. Packponte NoHATUE «LWyM» U ero om3nyecKyro npmupoay.

2. Yt0o Takoe nHdpasByK n ynbTpasByK?

3. HasoBuTe napameTpsbl Wyma U eguHNLbI U3MEPEHUS.

4. YKaXXuTe OCHOBHbIE UCTOYHUKN LLIYMa Ha XXerne3HOO4OPOXHOM TpaHCrnopTe.
KakoBo ero Bosgencreune Ha opraHu3m yernoseka?

5. PackponTe noHATME rpOMKOCTU 3BYKa. HasoBuTe eanHULIbI U3MEPEHUS.

6. OBbsiICHUTE, YTO Takoe 3BYKOBOE [aBfieHMe U ypOBEHb 3BYKOBOro AaBne-
HUSA. HasoBuTe eanHULIbI N3MepPEHUS.

7. HazoBuTe npmbopbl A5 U3SMEPEHNS YPOBHS LWyMa Ha paboymx MecTax.

8. lNepeuncnure cpeactea n MeTodbl 3alUTbl OT LWyMa.

9. Kak onpegenntb 9(p(ekTUBHOCTb 3BYKO3aALLUTHbLIX 9KPAHOB?

10. Kakon akpaH siBnsieTcs Hanbonee apdeKTUBHLIM 1 NoYEMY?
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Na6opatopHasn pabdota Ne 6
MCCIIEOOBAHUE BUBPALIUA
N 3OPEKTUBHOCTU BUBPOU3OJNTIALNN

Llenb pabomei:

- 03HaKOMUTbCS C annapaTypon Ans U3MepeHns napamMeTpoB BUbpauuu;
- onpenenuTb COOTBETCTBUE N3MEPEHHbLIX MapaMeTpoB HOPMUPYEMbIM;
- paccuntaTb 3(PPEeKTUBHOCTL BUOPON3ONALUMN.

6.1. KpaTkue TeopeTuyeckue ceeeHus

S/ S S BuGpauma npencrtaenseT cobon MexaHu4eckue
> konebaTenbHble ABWXEHUS TBEPAbIX Ten npu patoTte

: MallVH U MexXaHW3MOB, KOTOpble MOTryT nepenaBaTb-

< cA Nno MaTepuanbHOW cpede Ha Terno 4YeroBeka.

: B pesynbtate aToro otaenbHble 4actu Tena (no-

: KanbHas BuOpauus) unuM Becb opraHuam (obias
rin BMbpaLmsi) noaBepraoTcs COTPACEHUSIM.

|

|

[

|

[MpocTtenwen konebaTtenbHON CUCTEMOW C OO4HOW
cTeneHblo cBobOAblI ABNSIeTCA Macca m, yKpenseH-
Hasa Ha npyxuHe (puc. 6.1).

JTa cuctema coBepLuaeT rapMoOHUYECKMe Unm cu-
HycongHble KonebaHus, ypaBHEHME KOTOpbIX UMeeT
BMA

Puc. 6.1. lNpocTtenwas
KonebaTtenbHad cuctema
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X = A>Sn(wit+j ), (6.1)

roe X — cMelleHue macchl OT MONOXeHUs paBHoBecusi, M; A — amnnuTyaa
cMmelleHusi, M; Wy — Kpyrosas (yrnosasl) Yactota konebanus, paa./c; { — Bpems,
C; ] — HavanbHag pasa konebaHun, pag.

OCHOBHbIMM NapamMeTpamu, XxapakTepuaylowmnumMmm Bnbpaumio, ABNSAKTCA am-
nnutyaa (Hambonbluee OTKIOHEHME TOYKM OT MONOXEHUs paBHoBecus) A, M;
konebartenbHas ckopocTb V, M/c; yckopeHne konebaHuin W, M/c*; nepuos Kone-
6aHuii T, c; yacTtoTa konebanwii f, I'u.

[Mpn rapMoHUYecKknx KonebaHWAx CKOPOCTb U YCKOPEHWe MOoryT ObiTb Bbl-

yucneHbl No dopmyne (6.1) Kak nepBas U BTopasi NPOM3BOAHAast N0 BPEMEHMU, U
B KOHEYHOM BUAE MX MakCUMarbHble 3HAaYEeHUss COOTBETCTBEHHO PaBHbI

V:prA; (6.2)

w=4p?f2A. (6.3)

[nsa nccnepoBaHusa BUOpaumii BeCb Ananas3oH ux 4YacTtoT (Tak Xe, Kak ans
LUymMa) pa3buBaeTcsl Ha OKTaBHbIE MOOCHI.

YuntbiBasi, 4TO abCONIOTHbIE 3HAYEHUSI MapPaMeTPOB, XapaKTepPU3YHLLNX
BMOpaLMIo, USMEHSIOTCS B LUMPOKUX Npedenax, Ha NpakTuUKe Nosnb3yTCs NOHS-
TeM norapnpmmnyeckoro ypoBHsi BUBPOCKOPOCTM UIn BUOPOYCKOPEHMS

L, =20IgV /V,; (6.4)
L, =20lgw/wg, (6.5)

rae V — BMOpoOCKOpOCTb B OKTaBHOW noroce, m/c; V, — NoporoBoe 3HayeHue

BMBPOCKOPOCTY, NPUHATOE 3a Havarno otcyeTa (540° m/c); W — cpeaHee kBag-
paTU4yHOe 3HauveHue BMBPOycKopeHus, m/C”; W, — MOpOroBoe 3HayeHue BUG-

POYCKOPeHUs, NpUHATOe 3a Havano otcyerta (10° m/c?).

HopmaTtueHble TpeboBaHus K Bubpaumm unanoxeHol B NOCT 12.1.012-90
«BubpaunoHHas 6esonacHocTb» U B [6].

['MrmeHn4yeckuMn xapaktepuctmkamm smbpaumm, onpenensaowmnmMmm ee BO3-
AENCTBME Ha YenoBeka, ABNAITCA cpefHeKBagpaTUYHbIe 3Ha4YeHNs BUOBPOCKO-

poctn V, m/c, ee norapndpmuyeckme ypoeuu L, ab, onpegensiemble no dop-

mynam (6.4) wnm (6.5). Bubpauma HopmupyeTca B 3aBMCUMMOCTM OT BuAa
(obwaga vnn nokarnbHas) ANS KaX4oro YCTaHOBMEHHOMO HanpaBneHus, B Kax-
AOW OKTaBHOW nosioce 4acToT. ['urmeHmnyeckne Hopmbl BUGpaLnmn ycTtaHOBIIEHDI
Aanst paboyen CMeHbl ANUTENBLHOCTLIO 8 Y.

OaHMM 13 3ddeKTMBHBIX CNocoboB 3alnTbl pabounx mecTt oT Bubpaumn,
Bbl3blBAEMbIX PabOTON MaLUMH WU MEXaHM3MOB, SABMAeTCs BUOpOM3ONALMS.

41



C nomoubo BUOPOM3ONSALUN OOCTUraeTCs YMeHbLUeHNe nepegayn guHamude-
CKOW CUIbl OT MalUWHbI K OCHOBaHMAM NOCPEeACTBOM pa3MeLLEHMSt MeXay HUMU
YNpYyrnx aneMeHToB. AMOPTU3aTOPbI BbIMOMHSKT U3 CTanbHbIX NPYXWH, PE3UHBbI
n opyrnx matepmanoB. PacuyeT nx Begetcsa u3 ycrnosus, YTo YactoTa cobCTBEH-

HbIX konebaHun f, oGbekTa OormKHa BbITb HKE YaCTOThI BbIHYXKAEHHbLIX Kone-
6aHuit cuctembl fg.

6.2. Mopsaaok BbiNosiHeHUs paboTbl

@ O3HaKOMUTLCA C MNPUMEHSIEMOM annapaTtypol U HavyepTUTb B OT4yeTe
cxemMy nabopaTopHOM ycTaHoBKM (puc. 6.2).

Mopkntountb K cetn 220 B BUO-
pOMEeXaHU3M U U3MepUTESbHbIN NpU-
6op BLIB-003-M2.

@ MogrotoBute  nNpubop  BLLUB-
003-M2 k paboTe, Ana 4Yero ycraHo-
BUTb NepekntoyaTesniv B NOMoXeHUs:

poa pabotbl — F;

L

1

%

6 OJ1T1, ab — 80;
z 7 ANT2, nb - 50;
dNT, H, - 1;

7

Puc. 6.2. brnok-cxema u3MmepuTenbHOM
yCTaHOBKKU: 1 — BMOpomMexaHu3m; 2 — BUO-
ponpeobpasosaTtens [QH-3-M1; 3 — uHTe-
rpatop; 4 — npegycunuTenbHasa npucTaeka;
5 — nameputenbsHbin npudop BLUB-003-M2;
6 — amopTu3aTopbl; 7 — OCHOBaHUE

BCE KHOMKM OTXaTtbl, MpPU 39TOM
DormkeH ceeTutbca nHankatop 130 ab.
@ HaxaTb kHoMNku a, V un 4kH,, yc-
TaHOBUTb  BUOBponpeobpasoBaTens
AOH-3-M1 Ha BubGpomexaHusm npea-
BapuUTENbHO C MOMOLblD Tymbnepa

BKIMIOYNTb BUOpPOMEXaHN3M U MPOU3-
BECTU U3MEPEHNSA, U3MEHASA NPU HEODBXOOUMOCTU NOSTOXKEHUA NepeknovaTenen
ANT1, dB v ANT2.

Ecnn npu nsmepeHun crpenka nsmeputens HaxoguTcs B Hadarne Likanbl, TO
cnegyeT BBecTu ee B cektop 6—10 wkanbl geumben, ob. CHavyana Bknto4atoT ne-
pekntovatenu IJ1T1, ab, (ecnv nepuoamnyeckn saropaetca nugukartop MNPl To He-
obxoammo nepekntodatens AJTIT1 nepeBecT Ha Goree BbICOKUA YPOBEHL (BIEBO),
noka He noracHeT wuHgukatop [1Pl), 3arem wucnonb3oBaTb MNepeknyaTenb
ONT2, ob.

[Mpy M3MEepPEHUSAX HU3KOYACTOTHbBIX COCTaBNSAOLWMNX MOTYT BO3HUKHYTb GOryK-
Tyauuun (konebaHusl) CTpernkn U3aMepuTend, Toraa Hy>XXHO NepeBecTU Nepeksto-
yaTernb «po paboTbl» U3 MONOXKEHUS «F» B NONOXEHNEe «S».

MepegHaa naHenb npubopa BLLUB-003-M2 npeacTtasneHa Ha puc. 6.3.

@ YctaHoBUTb BubponpeobpasoBatens [H-3-M1 Ha ocHoBaHue Bubpome-
XxaHn3ma (pabovee MeCTO) 1 B TOM Xe Nopsaake Npon3BecTn N3MepeHus.
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Puc. 6.3. MNepegHsasa naHens npubopa BLUB-03-M2

Pog paboTbl

@ YcTtaHoBUTL BMOPOM30OMNALMIO HA OCHOBaHWe BUBpoMexaHu3ma U Npous-
BECTMW aHanornyHble 3amepbi.
@ MNopcuntaTtb ypoBEHb BUBPOCKOPOCTM MO hopmynam:

L, =0+ /Il +n+26;
Lo, = + Il +n+26;
Ls, . =/ + /1 +n+26,

roe Ly, — ypoBeHb BUGpockopocTu Ha BuGpomexaHusme, ab; L, - ypo-

BeHb BMOpOCKopocTU Ha paboyem mecte, Ab; L3 =~ — ypoBeHb BUGpOCKOpOCTH

Ha paboyem mecTe ¢ Bubpousonsauven, ab; Al , /1l — nonoxeHue, B KOTOpOM
Haxoaatca nepekmodateny AJ1T1 v ANT2, ob, cooTBETCTBEHHO.

lMpumeyaHue: Npn namepeHun norapmpmmnyeckoro ypoBHst BUGpockopocTn ¢ Bnbponpe-
obpasosatenem [1H-4-M1 BmecTo umdpbl 26 Heobxoanmo npmnbasnAaTb Undpy 46.

MonyyeHHble pe3ynbTaTbl 3aHeCT B Tabn. 6.1

Tabnuya 6.1
PesynbTatbl namepeHum

MecTto 3amepa MNokasaTtenb

pi| Al n

Ha BnbpomexaHuame
Ha paboyem mecte
Ha paboyem mecTe ¢ Bubpounsonaumnen
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@ Bbluncnutb no gopmyne (6.2) 3HadeHns BUOPOCKOPOCTHN Ans Tpex nosno-
XeHun snbponpeobpasosatens [H-3-M1, ncnonb3ya sHayeHUss 4acToTbl U am-
NNUTYyabl, NpUBEAEHHbIE B Tabn. 6.2.

@ lNony4eHHble 3Ha4YeHUs1 BUBPOCKOPOCTU N YPOBHSA BUOPOCKOPOCTU 3aHe-

CcTu B Tabn. 6.2.

Tabnuuya 6.2
3mepeHHble 1 HopMUpyeMble NapamMeTpbl BUbpauum
Touku Bua |Hampae-| .| A, |V, | Ly, FOCT 12.1.012-90
3amMepoB Bubpauum | nexve |y | MM | m/c| pp Viiopm Liopm
Ha BnbpomexaHnsme 8
Ha pabouem mecTte 6

Ha paboyem mecTe

y 4
c Bnbpounsonsaymen

@ Mo NNOCT 12.1.012-90 (no 3agaHuo npernofasaTens) onpeaenntb Hop-
MUpYyeMble 3Ha4YeHna napameTpoB BMOpauuu. NpoBecTn cpaBHEHUE N3MEpPEH-
HbIX 1 HOPMUPYEMbIX NapamMeTpoB BMbpauuu.

BbINONHWUTE B COOTBETCTBMM C 3afaHHbIM BapuaHToM (Tabn. 6.3) pacuer
BnGpomnsonauunn.

Tabnuya 6.3
BapwvaHTbl 3agaHum
Ne BapunaHTa 1 2 3 4 5
PesnHa | PesuHa cpegHen Bownnok | Bownnok
MaTtepwnan amopTmnsatopa Mpobka ; N
Msrkas XXECTKOCTU MSATKUA | XKECTKMIA
TonwwuHa npoknaaku h, cm 7 5 3 8 6
Yuncno obopotoB N aBuratens, 3200 1000 2600 | 1840 2200

MWH

@ OnpenennTb YacToTy BbIHYXXOEHHbIX kKonebaHun asuraTtens no opmyne
_n

fy, =—.
086 60

@ BbluMcnnTb cTaTUYECKyo OCaZKy amopTmsaTopa no goopmyne

rae S — AOMYyCTUMOE HanpskeHue B npoknagke, kr/cm® (tabn. 6.4); E 1 — AWHa-
MUYECKMIA MOAYMb YNPYrocTu MaTtepuana, kr/cm? (tabn. 6.4).
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Tabnuuya 6.4
CnpaBo4Hble AaHHblEe

HanmeHoBaHve maTepuana S , krclem? Eﬂ, krc/em?
PesunHa markas 0,8 500
Pe3nHa cpegHen XeCTKoCTH 34 200-250
[Mpobka HaTypanbHas 1,5-2 30-40
Bownnok markum 0,2-0,5 20
Bownok »xxecTtkumn 1,4 20

@ OnpenennTb COBCTBEHHYIO YacToTy konebaHui yctaHoBku f, no dopmyne

5
\/Xcm .

BHaveHne f, gomkHo 6biTb mMeHbwe f,, MuHUMym B 1,4 pasa, B NpoTue-

HOM criyyae TOSWMHY NPOKNaaKK crieayeT yBenuyunTb BOBOE.

@ Onpepenntb koadduumeHT Bnbpomnsonauumn K, nokasbiBaloLUUN, Kakas
YacTb AMHaMmuyeckon cunel, %, nepegaeTcs Ha OCHOBaHWEe BMOpomMexaHu3mMa
(pabo4vee mecTo) nNo popmyrne

f, =

9x10°

K=—"".
X o 0

@ BbluncnuTb 06LLy0 Nnowaab NPoKnagkv rnod BUOpoOMexaHu3Mm, cCM?, no
dopmyne

roe P — macca mawuHbl, npyHumaemasi paBHon 16 Kr.
@ Hantn nnowaab O4HOM NPOKagKu C y4eTOM TOro, YTO KOrM4ecTBO aMop-
TM3aToOPOB NPUHMMAETCS 0ObIYHO 2 unn 4.

5=

2.4

@ Onpenenutb LUMPUHY NPOKNaakn a, cM, No hopmMyne

a=+/S.

Pa3mMepbl Npoknagku NpUHMMaloTcs cTaHgapTHble (kpaTHble 1 cm). Heobxo-
OVMO MOMHUTb, YTO PE3UHOBbLIE amMOpPTM3aTopbl NoAd AEUCTBUEM Harpysku ne-
dopmMupytoTCs, HEe M3MeHsIs obbema. [oaToMy Takme amopTU3aTopbl MO LLNMPU-
He He OoMkHbI ObiTb 6onee YeM B ABa pasa NpeBblaTh CBOK BbICOTY.
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@ PesynbTaTbl pacyeTa npeacrtaBvTb B Buge tabn. 6.5.

PesynbTaTtbl pacyeToB

Tabnuya 6.5

Ne sapuavta | h, cm Xom» MM

fc)@ Iy

f01 rLII

K, %

a, cwm

@ CoenaTtb BbiBOAbI MO paboTe, ykasaTb Knacc ycrioBuin Tpyaa B 3aBUCUMO-

CTV OT YpOBHS BUbpaumm padoyunx mect (Tabn. 6.6).

Tabnuya 6.6

Knaccudukauusa ycnosun Tpyga B 3aBUCUMOCTU OT YPOBHSA

Bnbpaummn paboymx mect

Knacc ycnosun Tpyaa
BpeaHbin OnacHbin
®axkTop HOonyctumbin | | ctene- | Il cte- | lll cte- | IV cTe- (akcTpe-
HU neHu neHu NeHN | MarbHbIN)
Bubpauusa nokansHas
(3KBMBAIEHTHbIN YPO- nay 3 6 9 12 >12
BEHb BMOPOCKOPOCTH,
Ab)
Bubpauunsa obasn
(3KBMBaAnNeHTHbIN ypO- nay 6 12 18 24 > 24
BEHb BMOPOCKOPOCTH,
Ab)

©CoNoOOrWNE

oaHun?

BOMNPOCHI Aj1iA CAMOKOHTPOIIA

10. YTto Takoe Bnbpauna?

CMNCOK JIUTEPATYPHI

. JanTte knaccundukaumio BMaos Budpaumm.
Ha3oBuTte oCHOBHblE CnOcoObI 3aWmThl OT BUOpauumw.
Mo kakum napameTpam HOpMUpyeTcs BUbpauuna?

UTo Takoe pe3oHaHC?
HaszoBuTte eauHuLbl amepeHns Budpaumm.
B kakom gOKyMeHTe n3noxeHbl HopMaTuBHble TpeboBaHUs K BUbpaummn?
[MepeuncnuTe OCHOBHbIE NapaMeTpPbl, XapakTepuaylLwme Bubpaumto.

UTto Takoe BMOGPOCKOPOCTL?
. Uem oTnnyaloTca NOHATUS YacToTa BbIHYXXAEHHbIX U COBCTBEHHbIX KOose-

1. bobuH, E.B. bopbba c wymom n Bubpaumen Ha KenesHoLOPOXHOM
TpaHcnopTe / E.B. BobuH. — M.: TpaHcnopT, 1973.
2. OxpaHa Tpyda Ha XenesHo4OpOXXHOM TpaHcnopTe: Y4eb. ansa By30B X.-4.
TpaHcnopTa / MNoa pea. KO.I'. Cubaposa. — M.: TpaHcnopT, 1981.
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3. CCBT I'OCT 12.1.012-90. Bubpauus. Obwune tpebosaHus Ge3onacHo-
ctn. — M.: U3g-Bo ctaHgapTtos, 1990.

4. MuenuHues, B.A. OxpaHa Tpyaa B cTpouTenscTBe: Y4eb. Anga CTpouTenbHbIX
By3oB / B.A. MNuenuHues, [.B. KonTtes, .. Opnos. — M.: Bbicww. wk., 1991.

5.NOCT 12.4.012-83. CCBT. Bubpauus. Cpencrea UsmepeHust 1 KOHTPOnNs
Ha pabouunx mectax. — M.: I3g-Bo ctaHgapTos, 1984.

6. CH2.2.4/2.566-96. NpounssoacTBeHHas BMOpauus, Bubpauus B nomelle-
HUAX XXUIbIX U obwecTBeHHbIX 3aaHun / YTB. lNocT. 'oc. koM. caHanmagHaasopa
P® 31.10.96. Been.3110.96.

Na6opaTtopHas paboTta Ne 7
WCCNEQOBAHUE ECTECTBEHHOU OCBELLEHHOCTH
NMPOU3BOACTBEHHbIX MOMELLEHUH

Llenb pabomei:

- O3HaKOMUTbLCHA C U3MEPUTENbLHOW annapaTypon U MeToAMKOM onpeaerne-
HUS1 €CTECTBEHHOW OCBELLLEHHOCTN;

- nNpMobpecT HaBbiKM CAHUTAPHO-TMIMEHNYECKOM OLIEHKN €CTECTBEHHOrO
ocBelleHna Ha pabounx mecTax;

- OCBOWUTb METOAMKY pacyeTa nfowaan CBETOBbIX NPOEMOB, HEOBXOOMMOWN
Ans obecnevyeHnsa HOpMUPYEMOro 3HayYeHust KoadbduruneHTa ecTeCTBEHHON OC-
BELEHHOCTM.

7.1. KpaTKkue Teopetnyeckme cBegeHus

PaunoHanbHasa opraHmsaums ocseLleHNsa NPoOn3BOACTBEHHbIX NOMELLEHNA Y
paboymx MecT ABMSETCS OOHMM M3 OCHOBHbIX BONPOCOB 6e3onacHoCTM Tpyaa u
no3BosndaeT obecnevynTb:

- BnaronpuaTHoE ncuxoduanonornyeckoe Bo3gencTene Ha paboTarolwmx n
yny4lleHNe nNpoTekaHUst OCHOBHbIX TEXHOMNOMMYECKNX NPOLLECCOB;

- YNnydleHWe YCrOBUN 3puUTENbHOM paboTbl U COOTBETCTBEHHO CHUXKEHUE
YTOMSISIEMOCTU, NOBLILLEHME NMPON3BOANTENBHOCTU TPYAa U KayecTBa NpoayKuuu;

- CHWXeHue TpaBMaTuama.

[MprMmeHsaIOT crneayowme Buabl OCBELLEHUS:

- €CTeCTBEHHOe, CO34aBaeMoe NPsIMbIM U OTPaYKEHHBIM COSTHEYHLIM CBETOM;

- WUCKYCCTBEHHOE, OCYLLEeCTBNAEMOE 3MEKTPUYECKMMM NamMmnamu;

- COBMELLEHHOE, NPU KOTOPOM HeadocTaTovyHoe Mo HopMam eCTEeCTBEHHOEe
OCBeELLEHNE OOMOMNHAETCS NCKYCCTBEHHbIM.

PasnuyatoT 6okoBoe, BepxHee, KOMOMHMPOBAHHOE €CTECTBEHHOE OCBELLe-
Hue. bokoBoe ocBelleHMe NOMELLEHUI OCYLLIECTBAETCS Yepes CBETOBbIE MPO-
€Mbl B HApYXHbIX CTEHaX 34aHWI, a B HEKOTOPbLIX Cry4asax — Yepes CTEHbl, ecnu
OHM BbIMNOSIHEHbI U3 MaTepmnaros, YacTUYHO Nponyckatowmx ceeT. [Npu WwupnHe

47



nomeweHns oo 12 M pekomeHgyetcss GOKOBOe OAHOCTOPOHHEE OCBELLEHME,
npy wupuHe 12...24 m — 6OKOBOE ABYXCTOPOHHEE.

BepxHee ocBelleHne npon3BoauUTCs Yepes CBETOBbLIE MPOEMbl B NepeKpbl-
TN, adpauUNOHHbIE N 3eHUTHbIEe DOHApK, a TakKe 4Yepes CBETOBble NPOEMbl B
MecTax nepenaga BbICOT 34aHUS.

KomMBuHMpoBaHHOE OCBELLUEHME PEKOMEHAYETCS MNPU WUPUHE MOMELLEHUS
bonee 24 M. OHO siBNsieTca Hambornee paunoHarnbHbIM, Tak Kak co3gaeT OTHO-
CUTENbLHO paBHOMEPHOE MO NSOLLAaAN OCBELLEHME.

KonnyecTBEeHHbIN NoKa3aTesflb OCBELUEHUS — OCBELLUEHHOCTb paboyen no-
BEpXHOCTU E, NnK, KOTOpasi AaeT OLEHKY NOBEPXHOCTHOM MMOTHOCTU CBETOBOIO
noToka

g 4o

S ds’

roe d@ — cBeTOBOW NOTOK, XapaKTepUsyLUIA MOLLHOCTb M3NyYeHus], 1K, pas-
HOMepHO najarowuin Ha nnowaae dS, m.

[Mpn ecTecTBEHHOM CBeTe co3aBaeMas OCBELLEHHOCTb MOXET MEHATLCA B
OYeHb LUMPOKMX Mpefenax B 3aBUCUMOCTU OT BPEMEHW OHSA, BPpeMeHu roaa,
reorpapuyeckoro noroXeHnsa U MeTeopOsiIorm4yeckux JakTopoB, COCTOSAHUS
06nayYHOCTM N OTpaXKarLMX CBONCTB 3€MHOro NokpoBa. [10aToMy oLeHKka ecTe-
CTBEHHOro OCBeLeHUs abCoMNOTHbIM 3HAYeHMEM OCBELLEeHHOCTM Ha paboyem
MecCTe HEBO3MOXHa.

B kayecTBe OCHOBHOM ONA €CTECTBEHHOr0 OCBELUEHUS MPUHATA OTHOCWU-
TenbHas BennunHa — KoaddumumneHT ectectBeHHoM ocselleHHocTn (KEO), ko-
TOpbIA NpeacTaBnsieT cobon BblpaXXeHHOE B MNPOLIEHTaxX OTHOLIEHME ecTecT-
BEHHOM OCBELLEHHOCTU B HEKOTOPOM TO4YKe 3aJaHHOW MIIOCKOCTU BHYTPWU MO-

MeweHus E, K oQHOBPEMEHHOMY 3HaYEHWUIO HaPY)XHOW ropM3OHTarbHOM OcBe-

(7.1)

LLIEHHOCTU EH, co3aBaeMOM CBETOM MOJSTHOCTbIO OTKPLITOro HebocBoaa, %,

KkEO =24 100, (7.2)

H

Takum O6p830M, KEO oueHnBaeT cnocobHOCTb CUCTEM €CTECTBEHHOIO OC-
BeLLEeHWNA NMponyckaTb CBET.

ypOBeHb eCTeCTBEHHOIo ocBeleHnd B Nnpon3BoaCTBEHHbIX NMOMELLEHNAX B
npouecce 3KCcriyataumn 3gaHnAa MoXeT 3Ha4YnTesibHO CHU3UTbCA BCIieacTBUe
3alrpA3HEeHnA OCTEKJIEHHbIX I'IOBerHOCTeIZ CTeH, MOTOJIKOB, YTO YMEeHbLUaeT
SCbeeKTMBHOCTb OTpPpaXXEeHUA. I'I03Tomy CaHNTapHble HOPMbI npegycMaTpmBaroT
O6FI38T€J'IbHyI-O O4YUCTKY CTEKOJT CBETOBbLIX NMPOEMOB HE peXe OByX pa3 B rog B
nomMeweHndax ¢ He3HadnTerbHbIM BblaeneHnem nbinn, gbiMa " Kornotm m He pe-
Xe 4deTbipex pa3 B rog — npn 3HavynTeribHOM 3arpA3HeHUn. He pexe oaHoro
pa3a B rog gornKHa rnpomn3soanTbCA no6enka u OKpacKa NoToJiKa U CTEH.
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7.2. NMopsaok BbINONHEHUs1 paboThbl

@ NamepeHne ecTteCTBEHHOW OCBELLEHHOCTH.

KoadhdmumneHT ecteCTBEHHOM OCBELLEHHOCTU onpeaendeTca 0gHOBPEMEH-
HbIM 3aMEpPOM BESIMYMH OCBELLEHHOCTM Ha paboymx MecTax BHYTpPU NoOMeLle-
HUS1 U CHapPY>XW 30aHUS.

[ns unamepeHna ocBeWEHHOCTU MOryT ObiTb MCMONb30BaHbl MNPUOOPLI-
nokcmeTpbl mogenu H0-16, KO-116 n gp. B HacToswen paboTe ncnonb3yeTcd
undpoBon dootomep (NokemeTp-apkomep) mogenn TKA-04/3.

JTiokemeTp-sapkomep mogenn TKA-04/3 (pnanee — npubop) npegHasHayeH
AnNs N3MepeHns:

—OCBELEHHOCTN B BMAMMOK 06riacTu CnekTpa, Co34aBaeMOW UCKYCCTBEH-
HbIMW U €CTECTBEHHbIMU UCTOYHMKAMM, PaCnofoXEeHHbIMU NPOU3BOSIbHO OT-
HOCUTENbHO NPUEMHUKA, NK;

— SIPKOCTU HaknagHbiIM MeToaom TB-kumHeckonoB, AMUCMNENHbIX 3KpaHOB U
CaMOCBETALLMXCA NPOTSHIKEHHbIX 06BEKTOB, Ka/M?.

Mpnbop mMoxeT ObiTb MCMoNb30BaH ANt NPOBEAEHNA CaHUTapPHbIX CBETOBbIX
obcnenoBaHMi pabounx MecT NPOWU3BOACTBEHHbIX MOMELLEHUIN, a Takke MeCT C
BMOEOANCTNIENHBIMU TEPMUHANAMN U NEPCOHANbHBLIMU 3NEKTPOHHO-BbIYUCTIUTENb-
HbIMW MaLLUMHaMWN Ha COOTBETCTBNE TPEOOBaAHUAM CaHUTaPHbLIX NPaBUIl U HOPM.

MpuHumn paboTbl Nnpubopa 3akno4vaetcsa B npeobpasoBaHun doTonpuem-
HbIMW YCTPONCTBaAMM OMTUYECKOIrO U3NYYEHNSA B YNCNOBLIE 3HAYEHNSA OCBELLEH-
HOCTW, 1K, N APKOCTU, KO/M>.

BHewHnn Bug npnbopa npeacrtaBneH Ha puc. 7.1.

3amepbl OCBELEHHOCTN BHYTPU U CHAPYXM MOMELLEHUS MPON3BOAATCA O4-
HOBPEMEHHO, AaHHble 3aMepoB 3aHOCAT B Tabn. 7.1 n no gopmyne (7.2) pac-
cuntbiBatoT KEO ans kaxxgom pacHeTHOW TOYKMN.
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O _

OCBELLEHHOCTb APKOCTb (K
(1K) AM?)
Bbikn
X
1 [ ] [ ]
x10 « +x10 TKA
x100+ +x100
. JIIOKCMETP-APKOMEP
Puc. 7.1. BHewHun Bug npmbopa:
1 — 6rok 06paboTkm npnbopa; «TKA-04/3»
2 — cdhoTOMETpUMYECKas ronoeka / \
o/ NS
Tabnuya 7.1
PesynbTtatbl namepenust KEO
- \ OcBeLleHHOCTb, 1K KEO, %
on, Mecs, o TOYeK CHapyv
4ac, MuHyTa CongTrc;m:lIAe nomelue- | BHyTPM nome- snaHna | Paktnye- | Hopmupo-
3amepoB A HUA wenuna FE, E CKUM BaHHbIN
H
1
2
3
4
5

7.3. BblGbop HOpMUPOBaAHHOro 3Ha4eHUA KoadhmumeHTa
€CTeCTBEHHOW OCBELEeHHOCTH

TpeboBaHus K eCTeCTBEHHOMY OcBeLLeHUo pernameHTupytotcs CHulM 23-05-95
«ECTecTBeHHOE U UCKYCCTBEHHOE OCBELLEHNE.

HopmupoBaHHoe 3HaveHne KEO |y Ana kaXaoro KOHKpeTHOro nomeLleHms

onpepgendeTcd C y4eToM XapakTtepa 3pVITeJ'IbHOl7I pa6OTbI, CUCTEMbI OCBeLlle-
HUA, CBETOBOIO KrnnmMmarta paMOHa pacnofioXKeHna 3gaHnAa Ha TeppUTopun Poc-

curckon degepaumm no opmyrne

lN ZIH)mN,

(7.3)

rae N — Homep rpynnbl aaMUHUCTPATUBHOMO pailioHa No pecypcam CBETOBOrO
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knumarta [1, npun. O]; |, — HopmupoBaHHoe 3HadyeHne KEO no [1, Tabn. 1]; my

— KO3 (PULUMNEHT, y4NTbIBAKOLWNN OCODEHHOCTM CBETOBOroO Knumarta paroHa no
Tabn. 4 [1].

[Mony4yeHHble No dopmyrne (7.3) 3HavyeHnsa crieqyeT OKPYrsaTb OO0 OeCATbIX
aoren.

OnpegeneHHoe Ans 3afaHHbIX YCNOBUN 3pUTENbHON paboTbl HOPMUPOBAH-
Hoe 3HadyeHne KEO BHocuTcs B Tabn. 7.1.

Mo pes3ynbTaTtam BbINOSIHEHHLIX UCCNeLOBaHUN CTPOUTCS rpadmyeckas 3a-
BucumocTtb KEO oOT pacctosiHna 0o cBeTOBbIX nNpoemoB (puc. 7.2). 34echb e
nokasblBaeTcs HopMmupyemoe 3HadyeHne KEO u genaetcsa BbIBO4 O COOTBETCT-
BN €CTEeCTBEHHOW OCBELLEHHOCTU B UCCeayeMOM MOMELLEHUN, Npu HeobXxo-
ANMOCTU HaMevatoTCsl MeponpUATUS Mo YNYYLIEeHUO OCBELLEHHOCTH.

7.4. PacyeT ecTeCTBEHHOro ocBelleHust

Mo 3apaHHOMY BapuaHTy (Tabn. 7.2) Heob6xoaMMOo NPOM3BECTU pacyeT ec-
TECTBEHHOIO OCBELLEHNS B HAPYXKHbIX CTEHAX 30aHUS.

3agaven pacyeTa eCTECTBEHHOIO OCBELLEHMS MOMELLEHUIN ABNSETCS onpe-
AeneHne pasmMepoB, POpPMbl U PaCMnoOSIOKEHNA CBETOBbLIX MPOEMOB, NPU KOTO-
pbiX 06ecnevYnBaroTCs CBETOTEXHNUYECKNE YCIOBUSA HE HMKE HOPMATUBHBbIX.

€CTECTBEHHOWN
ocBelleHHoCcTU, %

I I I I I I I
| | | | | | |
I I I I ! I |
| | | | | | |
I I I I ! I |
| | | | | | |
I I I I ! I |
| | | | | | |
I I I I ! I |

I I I I ! I |

6
5
KoadhdpuumneHt 4
3
2
1

0 1 2 3 4 5
KOHTpOnbHbIE TOUKN 3aMepoB

Puc. 7.2. ameHeHne KEO no wvpnHe nomelleHus

Tpebyemas nnowaab cBeTonpoemMoB rnpy 6OKOBOM OCBeLLieHun, obecrneyu-
BaroLLlaa HopMmnpoBaHHoe 3HadeHue KEO, onpegensietca no dpopmyre [4]

_ Sn IN K3 ho K30
100% ,f;

roe S, — nnowanb CBETOBbIX MPOEMOB Npu GOKOBOM OCBeELLEHUU; S, — nno-
Wwage nona nomewlenns, m* |y — HopmupoBaHHoe 3HaueHve KEO, onpepe-
nsemoe no copmyne (7.3); K, — koadpdumumeHT 3anaca, NpMHUMaEMbIN Mo

51



Tabn. 3 [1]; h, — cBeToBasA xapakTepucTuka okHa (Tabn. 26 [2]); I, — koaddu-

LUMEHT, yuynTbiBatomii noebiweHne KEO npu 6okoBOM OcBelleHun Grarogaps
CBETY, OTPaXEHHOMY OT MOBEPXHOCTEN MOMELLEHNS U MOACTUIAKOLLEro Cros,

npuneratowlero k 3ganuio (tabn. 30 [2]); K,y — KO3PUUMNEHT, YUNTbIBAIOLLNIA
3aTeHeHne OKOH MPOTMBOCTOALMMMK 3aaHusmu (tabn. 27 [2]); t, — obwwmi Ko-
adhPuMLUNEHT CBETONPOMNyCcKaHus, onpegensembsin no popmyne

t, =t 3t 3t50M 4015,

roe t; — koadppuumeHT cBeTonponyckaHuss matepuana (tabn. 28 [2]);
t, — KO3APPULMEHT, yunTbIBaOLLMIA NOTEPU CBETA B NepensieTax CBETONpoeKTa
(tabn. 28 [2]); t3 — KO9bPULUMEHT, YYUTLIBAIOLLNA NOTEPU CBETA B HECYLLUUX

KOHCTpYKUMAX (npn 6okoBom oceeweHun t3 = 1); 1,4 — KOIPDULUMEHT, yunTbI-
BalOLWNMN NOTepu cBeTa B COSMHUE3alNTHbIX YycTpoucTtBax (Ttabn. 29 [2]);
t5 — KO3bMLUNEHT, yYnTbIBaOLLMIA NOTEPU CBETA B 3alMTHOM ceTke (npu 60-
KOBOM OCBELLEHNN B pacyeTax He y4uTbiBaeTCS).

3Haga Tpebyemyto nnowaab CBETONPOEMOB, 0becnevmnBaoLLnMX HOPMUPOBAH-
Hoe 3HadeHne KEO, MOXHO HasHaunTb pasMepbl CBETONPOEMa, KOTopble
OOSMKHbI ObITb YBSAA3aHbI C NPUHATOM CUCTEMOW paspe3km CTEeH Ha MaHenu u
YHUPULMPOBAHHBLIMW pa3Mmepamu rnepensieToB OKoH U poHapen.

Tabnuya 7.2

BapuaHTbl 3agaHui K pasmepy 60KoBoro

ecTecCTBeHHOro ocseeLleHuns I'IOMeLLI,eHI/I17I
Ne BapuaHTa 1 2 3 4 5
Paspsaa 3putenbHon Y, VI Vv VI VI
paboTbl
Pasmepbl OnnHa
nomeLueHms, | | 28 24 20 32 22
v Lg”p””a 7 6 10 8 10

BbicoTa OoT ypoBHS
yCroBHou paboyen
NMOBEPXHOCTN A0 2,5 3 2 4 3,6

Bepxa okHa hy, m

OpveHTauus cBeTo-
BbIX NPOEMOB MO CTO- HOor CeBep BocTok 3anapg KOro-3anag
pOHaM ropu3oHTa

Homep rpynnel agmum-

HUCTPATMBHOIO pan- 1 2 3 4 5
oHa N
XapaktepucTtuka no- Ceblwwe 5 |C HopmanbHbiMM| MeHee 1 C HopMarsnbHbIMUK YCOBUSIMU
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MELLEHMS MO YCrOoBU-
SIM 3arpsi3HeHnst BO3-
ayxa, Mr/m®

YCINOBUSIMU Cpe-
Abl

cpeabl

Bua ceeTonponyc-
KaroLero
mMaTepuana

CTeKkno OKOHHOE NINCTOBOE

CTtekno nucrtoBoe

OauvHapHoe

TponHoe

[BonHoe

ApmupoBaHHoe

Y3opuaToe

Bug nepenneta

[epeBsiHHbIE
crnapeHHble

CranbHble
OAVHapHble
OTKpblBaoLLMeCs

[epeBsiHHbIE
OOVHapHbIEe

[lepeBsAHHbIE
OBOWHbIE
pasgerbHble

[epeBsiHHbIE
OOVHapHbIE

ConHuesalluTHble
YCTPOWUCTBA, U3genusa
n matepmansi

"Opn30OHTanbHbIE KO3bIPbKN
C 3alUNTHbIM yrnom He 6onee 30°

CpenHeB3BELLEHHbIN
KO3 PULMEHT OTpa-

xeHua I cp NOTOJIKA,

CTEH, nona

0,5

0,4

0,3

0,5

0,3

PaccTosiHne oo npo-
TUBOCTOSLLIErO 34a-

Hus P, m

30

15

14

4,5

22,5

BbicoTa pacnonoxe-
HUS1 KApPHM3a NPOTK-
BOCTOSILLIEro 34aH1s
Hag, NOAOKOHHNKOM
paccmMmatpmBaemoro

okHa H ,5, m

10

15

15

Yron HaknoHa cBeTo-
npornyckatoLLero Ma-
Tepuana K ropu3oHTy,
rpagychl

0—15

16-45

4675

76-90

0-15

BOMNPOCHI Aj1iA CAMOKOHTPOIIA

1. Yto no3BonseT obecneuntb paumoHanbHas opraHM3auns eCTeCTBEHHOIo

OCBeLLEeHNA NPOM3BOACTBEHHbIX MOMELLLEHUI N pabovnx MecT?
2. [lanTe xapakTepucTuky Bugam eCTeCTBEHHOIro OCBELLEHUS.
3. HazoBute pa3HOBNOHOCTN €CTECTBEHHOIO OCBELLIEHUS.

4. Kakasa BenvymHa npuMeHsaeTca A9 Ka4eCTBEHHOM OLLeHKN eCTEeCTBEHHOU
OCBELLEHHOCTN?

5. YUto npegcraBnseT cobon Koa(pPUUMEHT eCTeCTBEHHON OCBELLEHHOCTU
(KEO)?

6. HasoBuTe NpmvHUMNbLI HOPMUPOBAHUSA €CTECTBEHHOW OCBELLEHHOCTMW.

7. B 4yem 3akno4vaoTcs 0COBEHHOCTM HOPMUPOBaHUS €CTECTBEHHOrO ocBe-
LWeHnsa?

8. Kakum obpazom npu HOPMMPOBAHUN OCBELLEHMUS YYUTbIBAETCHA Pecypc
CBETOBOrO KnnumMmarta panoHa?

9. Yto yuuTbiBaEeT K03dpmumeHT 3anaca K, npu pacyeTte obwen nnowaan
CBETOBbIX MPOEMOB NPOM3BOACTBEHHOIO NOMELLLEHNA?
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10. Kak onpegensatoTcst KOHTPOSIbHbIE TOYKM ANS U3MEPEHUSA €CTECTBEHHOM
OCBELLEHHOCTU NomMeLLeHna?
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Na6opartopHasn pab6ota Ne 8
MCKYCCTBEHHOE OCBELWUEHUE: UCCJIEOOBAHME,
HOPMMUPOBAHUE U PACYET

Llenb pabomei:

- U3y4nuTb MeToAdbl U npubopbl onpeneneHnsa COCTOSIHUS UCKYCCTBEHHOTO
ocBelleHna Ha pabounx mecTax;

- 03HAKOMUTLCS C NPUHLMNAMN HOPMUPOBAHUSA UCKYCCTBEHHOIO OCBELLIEHWS;

- N0 3agaHHOMY BapuaHTy NPOMU3BECTM pacyeT UCKYCCTBEHHOIO OCBELLEHNS.

8.1. KpaTkue TeopeTuyeckue cesegeHus

NckyccTBeHHOE ocBelleHe npegycMmaTpuBaeTcs B MOMELLEHUSX, B KOTO-
pbIX HEAOCTAaTOYHO €CTECTBEHHOro CBeTa, Unn Ana OCBELLeHUS B Yacbl CYTOK,
Korga ecteCTBeHHasi OCBELLEHHOCTb OTCYTCTBYET.

ckyccTBEHHOE OCBeELLEHNE MOXET OblTb 06WMM (BCEe NPON3BOACTBEHHbIE
y4acCTKM OCBeLalTCs OOHOTUMHLIMU CBETUNbHMKAMW, paBHOMEPHO pPacnosio-
XEHHbIMM Hag OCBELLAeMOM MOBEPXHOCTbIO U CHaBXEeHHbIMW flamMmnamMu oguHa-
KOBOWM MOLLHOCTM) U KOMBMHMpPOBaHHbIM (K obLiemy ocBelleHuo gobaBnsaeTrcs
MECTHOe OocBelleHne paboyunx MECT CBETUIbHMKAMN, HAXOOAWMMNCS Y CTaHKa,
arperarta, npubopos U T. A4.). icnonb3oBaHMe TONbLKO MECTHOIrO OCBELLEHUS He-
AONYCTUMO, TaK Kak pe3Kni KOHTPACT MexXay SpPKO OCBELLEHHbIM U HEOCBELLEH-
HbIMM y4YacTKamu YTOMIISIET rnasa, 3ameanseT npouecc paboTbl U MOXeT Mo-
CNYXXUTb MPUYMHON HECHACTHBIX Cly4YaeB 1 aBapun.

Mo pyHKUMOHANBHOMY Ha3HaAYEeHUIO MCKYCCTBEHHOE OCBELLEHWe noppasge-
nsaetcsa Ha pabodee, oexXypHoe, aBapunHoe.

Paboyee ocBelleHne obsi3aTenbHO BO BCEX MOMELLEHUSIX U Ha OcBellae-
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MbIX TEpPUTOPUAX ANa obecrneyeHnst HopManbHON paboThl NOAEN N ABUKEHUS
TpaHcnopTa. [lexypHoe ocBelleHne BKIoYaeTcsl BO BHepaboyee Bpems.

ABapuinHoe ocBelleHue npegycmaTpuBaeTca ans obecnevyeHnss MUHUManb-
HOW OCBELLEHHOCTUN B MPOM3BOACTBEHHOM MOMELLEHMM Ha Crlydan BHe3anHoro
OTKITO4EeHNS paboyero ocBeLLeHus.

B coBpeMeHHbIX MHOrornponeTHbIX OAHO3TaXHbIX 34aHuAX 6e3 CBEeTOBbIX
doHapen ¢ ogHM B6OKOBbIM OCTEKIIEHMEM B OHEBHOE BPEMS CYTOK NPUMEHSIIOT
O[HOBPEMEHHO €eCTeCTBEHHOE W WCKYCCTBEHHOEe OcCBeLlleHMe (COBMELLEHHOe
ocselleHune). BaxHo, 4Tobbl 06a BMaa OCBeLLEHNS rapMOHUPOBann 0gHO C Apy-
M. [1ns ncKkyCCTBEHHOrO OCBELLEHUS B 9TOM Criyyae uenecoobpasHo UCnonb-
30BaTb JIIOMUHECLEHTHbIE NTaMnbl.

B coBpeMeHHbIX OCBETUTENbHbIX YCTAaHOBKaXx, NpeAHa3Ha4YeHHbIX Of9 OC-
BELLIEHNSA NPON3BOACTBEHHbBIX MOMELLEHU, B KA4eCTBE UCTOYHUKOB CBETA Mpu-
MEHSIOT NamMnbl HaKanMBaHUSA, rarioreHHble 1 rasopaspsiaHble.

Jlamnbl HakanueaHusi. CBeYyeHne B 3TUX flaMnax BO3HUKaET B pesynbraTte
HarpeBa BOSIb)PaMOBOW HUTU OO BbICOKOM TemrnepaTtypbl. [pOMbILWNIEHHOCTb
BbIMyCKaeT pasnuyHble TUMbl NamMn HakarmBaHUs:

- BakyywmHble (B);
razoHanonHeHHble ([N) — HanoNHUTESNb: CMeCcb aproHa 1 asoTa;
bucnupaneHble (B);

C KpNTOHOBbBIM HanosiHutenem (K);

- BucnupaneHble ¢ KpMATOHOBLIM HanonHutenem (bK).

JTamnbl HakanuBaHWA NPOCTbl B U3roTOBIIEHWUW, YOOOHbBI B 9KCNyaTtauuu,
He TpeOyloT OOMOMHUTENBHbLIX YCTPOUCTB AN BKNHOYEHUS B CEThb.

HepocTtaTku aTmx namn:

- Manas ceetoBas otaada (7...20 nm/BT);

- npun 60NbLLION APKOCTU HUTK HaKana HU3KUM kng, pasHbii 10...13 %;

- cpok cnyx6bl 800...1000 y;

- [aloT HenpepbIBHbLIM CAEKTP, OTNNYaOLWMNCS OT CNeKkTpa QHEBHOro cBeTa
npeobnagaHmMeM XenTbiX N KpacHbIX fyden, YTO B KaKON-TO CTEMEHU MUCKaXKaeT
BOCMPUATUE YENOBEKOM LBETOB OKpYXalLLMX NpegMeToB.

[anozeHHble namribi HakanuBaHUAa Haps4y C BONb(PPaMoBOM HUTBLIO coaep-
XaT B konbe napbl TOro UM MHOro ranoreHa (Hanpumep, 1Moaa), KOTopbIn Mo-
BblLLAeT TemMnepaTypy Hakana HUTU 1 NPakTUYeCcKn ucknovaeTt ncnapexHme. OHu
nmetoT 6onee NPoOACIIKUTENBLHBIN CPoK crnyxbbl (4o 3000 4) n 6onee BbICOKYHO
ceetooTaayy (go 30 nm/BT).

a3opa3psiOHble namrbl U3nydatoT CBET B pesyrnbTaTe dMeKTpudeckux pas-
pAOoB B napax rasa. Ha BHYTPEHHIOI NOBEPXHOCTb KONBOblI HAHECEH CIION CBe-
TALWErocsa BewecTsa — JIIOMUHOOpPa, TPaHCOOPMUPYIOLLEro 3neKkTpuyeckue
paspsabl B BUOMMbIV CcBeT. Pasnuyatot rasopaspsaHble nammbl HA3KOro (FtoMu-
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HECLIEHTHbIE) 1 BbICOKOrO JaBreHuUS.

JlloMuHecyeHmHbIe namrbl CO34at0T B MOMELLEHUSX UCKYCCTBEHHbIN CBET,
NpnbnMXalLWKMNCA K eCTeCTBEHHOMY, Bonee 3KOHOMUYHbLI B CPaBHEHUN C OpY-
MMM namnamm, a ux ocBelleHne BnaronpuATHO C TMIMEHNYECKON TOYKWN 3pe-
HKA.

K opyrum npeunmyuiectBam MIOMUHECLIEHTHBIX JTaMn OTHOCATCS ASIUTENbHbIN
cpok cnyx6bl (10000 4) 1 BbICOKas cBeTOBasd OoThadva, gocTurarowas and namn
HEKOTOpbIX BMAOB 75 nNM/BT, T. €. OHM No4YTK B 3 pa3a 9KOHOMUYHEE Namn Haka-
nuBaHud. CBeveHne NponcxoamT No BCEW MOBEPXHOCTM TPYOKKU, a crieqoBaTenb-
HO, APKOCTb U crnensuwiee OENCTBUE NIOMUHECLEHTHBIX SlaMM 3HAYUTENbHO HUXKE
namMmn HakanveaHus. Huskaa Temnepatypa noBepxHOCTM konbbl (okorno 5 °C)
AenatoT namny oTHOCUTENbHO NoXxapobesonacHown.

HecmoTpsa Ha pag npevmyLliecTs, NIOMUHECLIEHTHOE OCBELLEHWE MMeeT U
HeKoTopble HeJOCTaTKu:

— Nynbcauuio CBETOBOrO MOTOKA, BbI3blBAOLLYD CTPOOOCKONUYECKUn ad-
dekT (MCKaeHNe 3pUTESNTbHOIO BOCMPUATUS OOBbEKTOB pasnnyng — BMECTO Of-
HOro npeameTa BUAHbI N300paXXEeHUs HECKOSNbKMX, a TaKkKe HanpaBneHusi U
CKOPOCTU OBWXKEHUS);

— JOPOroCTOSILLYO N OTHOCUTESIbHO CIOXHYI0 CXEMY BKINHOYEHUS,

— 3HAYUTENbHYO OTPAKEHHYI BEeCKOCTb;

— YyBCTBUTENbLHOCTbL K KONebaHnsam TemnepaTypbl oKpyXatowen cpeabl (on-
TumarnbHas TemnepaTtypa 20...25°C);

— NOHWXEHNE M NOBbILWEHNE TemnepaTypbl Bbl3blBAET YMEHbLUEHNE CBETO-
BOro MoToKa.

B 3aBucmmoctn oT coctaBa ntomMumHodopa M 0COBEHHOCTEN KOHCTPYKLMU
pasnMyaloT HECKOSbKO TUNOB JIIOMUHECLEHTHbIX Namr:

— 6enoro ceeta (J1b);

— oHesHoro ceeTa (J14);

— Tenno-6enoro ceeta (J1Th);

— xonogHoro ceeta (J1IXB) — namnbl JHEBHOroO cBeTa NpaBUibHOW LBeTone-
pedaum (14L).

Hanbonee yHusepcanbHbl namnbl J1b. Jlamnbl JIXB, J1O u ocobenHo J1[L|
NPUMEHSIIOTCS B CriyyYasix, Korga BbinonHsemas pabota TpebyeT useTopasnuyms.

[ns oceelleHns OTKPbITbIX MPOCTPaHCTB, BbICOKMX (bonee 6 M) NpounsBoa-
CTBEHHbIX NMOMELLEHNN UCMNOSb3YIT OYroBble NIOMUHECLIEHTHbIE PTYTHbIE flaMm-
Nbl BblcOKOro Aasnenus (APJ1). 3Tu namnbl B oTnM4Yne OT OObIYHbBIX NHOMUHEC-
LeHTHbIX flamMn cocpeaoToumnBatoT B HEGOMbLWOM O0ObeEME 3HAYUTENBbHYIO ArEK-
TPUYECKYIO N CBETOBYIO MOLLHOCTb. Jlamnbl paboTatoT npu nobon Temnepatype
BHeLLHen cpeabl. KpoMme Toro, ux MOXHO ycTaHaBfiMBaTb B OObIYHbIX CBETUMb-
HWKaxX B3aMeH flaMn HakanmMBaHus.

K HegocTaTkaMm 3TUX namn OTHOCUTCHA ONUTENbHOE, B TeYeHne 5...7 MUH,
pasropaHue rnpu BKIOYEHUN.
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OCHOBHble CBETOBblEe W 3rieKTpU4eckue napameTpbl namn npuBeaeHbl B

Tabn. 8.1 n 8.2.

Tabnuya 8.1

CBeToTexHM4Yeckmne XapakKTepucTtukn namn HakanmBaHuUA

Twn namnsbl MowHocTb, BT CBeTOBOM NOTOK, JIM
40 400
5 60 715
100 1350
150 2100
40 460
BK 60 790
100 1450
150 2300
200 3200
300 4950
r 500 9100
750 13100
1000 18600
1500 29000
Tabnuya 8.2
CBeToTEXHUNYECKNE XapakTepucTnkn nNiOMNMHECLIEHTHbIX JlaMn
Twun namnsbl MoLHocTb, BT CBeTOBOW NOTOK, JIM
15 500
20 820
30 1450
nad 40 2100
65 3050
80 3560
OkoH4yaHue mabrn. 8.2
Twun namnsbl MowHocTb, BT CBeTOBOW MOTOK, NIM
15 590
20 920
30 1640
na 40 2340
65 3570
80 4070
15 700
20 975
30 1720
NXB 40 2580
65 3980
80 4440
15 700
nTB 20 975
30 1720
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40 2580
65 3980
80 4440
15 760
20 1180
30 2100
TB 40 3000
65 4550
80 5220

8.2. Nopsaaok BbinosiHeHUs paboTbl

@ O3HakoMUTbCA ¢ NabopaTOpPHOM YCTAHOBKOW, CXema KOTOPOW npueeaeHa
Ha puc. 8.1, a, nynbT ynpasneHus — Ha puc. 8.1, 6.

@ MogkntounTb NabopaTopHY0 YCTAHOBKY K CETHW.

@ C nomMoLLblo perynsatopa HanpsKeHus 9 yCTaHOBUTb B CETU HarnpshkeHue
200 B, npowusBecTn 3amepbl obwen n KOMOMHMPOBAHHOW OCBELLEHHOCTU AJ1S
namn HakanueaHua (M.H.) N NIOMUHECLLEHTHbIX namn (J1.11.).

[Mpn n3MepeHun ocBeLLeHHOCTU (POTOINEMEHT JIIOKCMEeTpa pacnosiaratoT
FOPU3OHTaNbHO Ha MOBEPXHOCTU cTona nabopaTopHOW ycTaHOBKW. [lony4deH-
Hble pe3ynbTaTbl BHOCAT B Tabn. 8.3.

BkntoyeHne HeobXxoauMOn CUCTEMBbI OCBELLEHNST NPOU3BOANTCA Nepeknoyare-
nsamMu 7 n 8, yCTaHOBMEHHbIMW Ha CTEHAE Mo cxeme, NpuBeAeHHON B Tabn. 8.4.

a 4 I I 6
— O O

[ =

2 1
by
; obwee N9

9 MeCTHoe§D

6 7 8

Puc. 8.1. Cxema nabopaTopHOM YCTaHOBKM OS5 onpefeneHnsi OCBELLEHHOCTU: a — pa3pes
Kamepbl; 6 — NynbT ynNpaeneHus; 1 — NynbT ynpaBneHust; 2 — NoKCMeTp; 3 — CBETUNBHUK Me-
CTHOro OCBELLEeHUS; 4 — CBETUNBbHUK ODLLIEro OCBELLIEHUS C TaMMNoW HakanuesaHus;, 5 — cBe-
TUNbHUK 0OLLEro OCBELLEHNS C ra3opas3psaHon namnon; 6 — BONbTMETP; 7, 8 — Tpexnosnum-
OHHbIE NnepeknyaTenu; 9 — perynarop 1nmn Non3yHKOBbIN PeoCTaT HanpsbKeHUs

Tabnuya 8.3
58



Pe3yanaTb| n3amepeHna ocBelleHHOCTU

OcBeLLEeHHOCTb, K OcBelLeHHOCTb
HOpMUpoBaHHaAA
Mpn obwem | MNpu KOMOBUHMPOBAHHOM pMUP
NcTouHnK npu cucteme
OCBELLEHUN OCBELLEHMU
cBeTa OCBeLLEHMs, NK
200B | 150B | 200 B 150B | obweit | <OMOMHM-
pOBaHHOW
Jlamna nromMmnHecLeHTHas
Jlamna HakanveaHus
@ lNoBTOPUTbL N3MepPEHUs Npu HanpsXxeHun B ceTn 150 B.
Tabnuya 8.4
[MopsaoK BKNIOYEHUA CUCTEMbI OCBELLLEHUS
lMonoxeHne nepeknoyaTenen
Cuctema ocBelleHus 7 5
O6was c n.n. BepxHee CpegHee
Obwas ¢ n.H. CpegHee BepxHee
KombuHmnposaHHas ¢ n.n. BepxHee HwxHee
KombuHMpoBaHHas ¢ n.H. HwxHee BepxHee

@ Bbibop HOpMUpPYEMBIX 3HAYEHUI NCKYCCTBEHHOW OCBELLLEHHOCTM.

[Ona onpegeneHnss HOPMUPYEMOW OCBELLLEHHOCTM HEODXOAMMO YYUTbIBaTb
pasmep obbekTa pasnmund, OH 1 ero SpKoCTb, BU N CUCTEMY OCBELLEHUS.

O6beKkTOM pasnuuna HasblBalOT 3pUTENbHO BOCMPUHUMAaEMble MUHUMAarb-
Hyl0 geTanb npeameTa, ero 4yacTb, LapanuHy, HUTb, gedekT u T. 4., KoTopble
TpebyeTca OTYETNNBO pasnnyaTtb BO BpeMs paboThl.

®dOoHOM Ha3sbIBaOT NOBEPXHOCTb, MpUeratLLyo HenocpeacTBeHHO K 0O bek-
Ty pasnuyuns, Ha KOTOPOM OH paccmaTpuBaeTCS.

KoHTpacT obbekTa pasnuumst ¢ oHOM onpeaenseTcs oTHoweHeM abcontoT-
HOWM BeSIMYMHbI Pa3HOCTN MeXAY SPKOCTbI0 O0bekTa U hoHa K APKOCTM GooHa.

KoHTpacT obbekTa pasnnums ¢ OHOM CYMTaETCA:

— 6onbWNM — 0BBEKT N POH PE3KO OTNNYAKTCS NO APKOCTY;

— cpeaHnM — OB6BEKT M POH 3aMETHO OTIIMYAKOTCS NO APKOCTY;

— MarnbiM — 06bEKT 1 (POH Mano OTNIMYAKTCH MO APKOCTMU.

[Mpn BbINONHEHMM NabopaTopHoOM pPaboTbl HOPMUPyEMasa BESNTMYMHA UCKYC-
CTBEHHOWN OCBELLEHHOCTU Ha paboyeM mecTe onpeaendetca no 1abn. 1 [1] and
cnegyoLwmnx ycnoBun 3pmutenbHoOn paboThbi:

— CUCTEMBbI OCBelleHns — obLas, KoOMOMHMPOBaHHas;

— HamMmeHbLero obvekTa pasnuuma, mvm — 0,3;

— paspsga 3putenbHon paboTsl — ll;
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— noapaspsiga 3puTenbHon paboTbl — a;

— KOHTpacTa obbekTa ¢ OHOM — ManbIi;

— XapaKTepuCTUKMU oOHA — TEMHbIN.

HopmupoBaHHbIE 3HAYEeHUS OCBeLLeHUs, onpeferneHHble ANs 3afaHHbIX
yCroBuin 3puTenbHon paboTsl, BHOCATCA B Tabs. 8.3.

Ha ocHoBaHuM gaHHbIX Tabn. 8.3 genarTcs BbIBOAbI:

— KakoW MCTOMHWK cBeTa B cucTemMe obuiero ocselleHust obecneyvBaeT
Bbonee Ka4eCTBEHHYO OCBELLEHHOCTb;

— KakoW UCTOYHUK cBeTa Boriee 4YyBCTBUTESEH K Nepenagy HanpshkKeHus B
CETWN C TOYKWN 3PEHUS OCBELLEHHOCTU;

— Kakasi cucteMa ocBelleHusi B Hanborbluen CTeNneHn yaoBneTBopsieT Hop-
MaTMBHbIM TpeboBaHMUSM.

8.3. PacyeT UCKyCCTBEHHOIro ocBeLlleHust

Mo 3apaHHOMY BapuaHTy (Tabn. 8.5) Heob6xoaMMo NPOM3BECTU pacyeT Uc-
KyCCTBEHHOIo OCBeLEHNSA NPOM3BOACTBEHHOIO MOMELLLEHUS.

Pac4yeT NCKYCCTBEHHOrO OCBELLEHWUS BbIMOSHAT MNPU NPOEKTUPOBAHUM OC-
BETUTENbHbIX YCTAHOBOK AN onpegenennst obuwen ycTtaHOBAEHHOM MOLLHOCTH
N MOLLHOCTW KaXQon Nnamnbl UK Ynucna Bcex CBETUNbHUKOB [2].

CyuwiecTByeT HeCKONbKO METOAOB pacyeTa oOcBelleHusi, Haubonee npo-
CTOM — MeTo4 YOEnbHOWM MOLLHOCTU, HO OH MEHEe TOYEH, N MM MNOSb3YyHTCA
TONbKO NS OPUEHTUPOBOYHbBIX PAcyeTOB.
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BapwaHTbl 3agaHnu

Tabnuuya 8.5

1 ) o © C T I = Z =
: TREREEE s |8 | 3 |88e|8_ |3E[Ec|fe| Il
T e = 55| 2526 3 a = 1 S92 | 2Ll T2 & S| o8| &
© = ol 0T 9 o - @ a = S| Fo| LT3 TS| QX |
3 n 32 0| coCzx o) Qo < el = SSO|sw| Q=S I @5 I3 3
o omelleHne a3z SS| g 8 X 8 = T o m 5 85| 8E | o8| 2|05 | 31| 3
© o =
@ QO So| k3 o T Q @ 8£%¥xc| 88| o 80|22 5| ©
ol | 3 g0 I3 < o = o A8 s| ® 5% ® 5|29 i
= P 2mxo o C o Q o] o] O o C (0]
= 40T g ©) s <z E <z C =z | v O a| O
o om AN = [ o :% m o
1 gg:)c;prKTopCKoe 12x18 | — 2.3 Cﬁ;ﬁ_ Cﬁfﬁ' r | 150 | WM™ %’Q 12 | 110] 080 | 1 — |17
2 |Mawmtonuchoe 24x12 | 03 28 Tem- | Ma- 1 pno g | yean | 9% | 13 | 115|085 | 2 |1265] 1.3
Otopo HbI IbIn 0,5
3 | MpoeKTHLIA 3ar 12x24 | 0,15 2.7 Ceet- | Ma- | el o | vene | 9% | 14 | 120|090 | 4 |1705] 1.4
nbin nbin 0,3
4 |YuebHasi ayautopus | o0 | (3 35 Ei':’l; Cﬁ;g' nxs | 30 | oBn %’75; 15 | 110 | 080 | 2 |1280] 1.3
5> | Tepmudeckoe 6x6 | 05 26 Ceet- |Cpen-| £ | 190 |acTPA-1| 22 | 15 | 115|085 | 1 | - |14
oTaeneHue nbin HUN 0,5
6 |lranseanmieckoe 6x9 | 05 3.0 Cpen- | Tem- | | 155 | 1M 05 | 14 |120]000 ]| 1 | - |13
oTAeneHue HUN HbIN 0,3
7 |ABTOTOpMO3HOE 12x24 | 0.3 37 Cpena- | Ma- | e | 49 MB/M 0.7 | 13 110|080 | 2 |1325| 12
oTaeneHue HUN nbin 0,5
8 |Mexanudeckoe 12x12 | 0.3 4.0 Cpea- | Ma- | gyl 40 | men | 9% | 12 | 115|085 | 2 |1325| 14
oTAeneHue HUN nbin 0,5
9 | TArosas NOACTAHWMS | 15 40 | 1 55 Cﬁ:ﬁ' Cﬁ;ﬁ' no | 30 | yBnH %’g; 13 | 120 | 090 | 2 |1265| 13
10 |Tomewenme noesa- | g 15 | g5 28 | CPea- I Ma-fnn b uo | cen | 97 | 14 | 110 080 | 2 |1280] 1,3
HOro gucnertyepa HUN nbin 0,5
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OcHoBHOW MeTO pacyeTa — No Ko3pMPULMEHTY MCNOMb30BaHUS CBETO-
BOro NoTOKa, KOTOPbIM ONpeaensieTcsi NoTok, Heo6xoAnMbIN AN co3aaHus
3aJaHHOWN OCBELLEHHOCTM FOPU3OHTAaNIbHOM NMOBEPXHOCTU NMpu obLeM paB-
HOMEPHOM OCBELLEHMUMN C YY4ETOM CBETA, OTPAXEHHOro CTeHaMu U MoTOos-
KoM. Pac4yeT BbINOMHAOT rno hopmyrne

o EuK,SZ

8.1
Nnnh, (5:1)

rge @ — cBETOBOW MOTOK JlaMmnbl, J'IM;EH — HOpMaTmMBHasA OCBELLEHHOCTb,

nK, (tabn. 1 [1] n 8.6); K, — k0acbduUumneHT 3anaca, y4nTbiBaloLWMIA 3anbi-

NeHne CBEeTUNbHUKOB N N3HOC UCTOYHMKOB CBeTa B MpoLuecce akcnnyara-
uum; S — nnowaab nomelleHus, M; Z — MnonpaBoYHbIN KOIMPULINEHT,
YYUTbIBAKOLLMIA HEpaBHOMEPHOCTb ocBelleHuns, Z = 1,1-1,2; N — konnye-
CTBO CBETUSIbHMKOB; N — KOMMYECTBO flaMmn B CBETUSIbHUKE; N — KO3hdu-
UMEHT 3aTeHeHunsa pabodero wmecta pabotarowmm, N = 0,8-0,9;

h, — koadbdpMUMeHT ncnonb3oBaHMsA CBETOBOrO NoToka (Tabn. 8.7).

KoadhdpumumeHT ncnonb3oBaHns CBETOBOro NoToKa onpenenseTca B 3a-
BUCUMOCTM OT TuMNa CBETUSNbHUKA, KOI(PPULMNEHTOB OTPaKEHNA CTEH U MO-
TOJMKa NoMeLLeHNa N HaeKca NnoMeLLeHuns, paccynTbiBaemoro no gpopmyne

i = L (8.2)

ho(4+B)

roe A v B — anuHa u lwimpuHa nomellenus, m; h, — BbicoTa nogseca cee-
TUNbHUKA Hag pabo4ven NOBEPXHOCTLIO, M.

Tabnuya 8.6
HopmaTnBHast oCBELLEHHOCTb B MOMELLIEHUNAX
Paspsia Moapaspsin HopmaTusHas ocse-
MomelleHne 3pUTENbHON | 3pUTENbHOI LieHHOCTS paboux
0860Tb! 0aGOTb! NOBEPXHOCTEN MpK
06LLEM OCBELLEHMM, NK
KabuHeTbl n paboymne KomMHaThbl,
1] B 300
NPOEKTHbIE KAabMHETHI
[MpoekTHble 3anbl N KOMHATbl KOH- I 5 500
CTPYKTOPCKOIo YEepPTEXHOro Bopo
MalunHONUCHbIE U MALUMHOCYET- I a 500
Hble 6topo
MexaHun4eckoe oTaeneHme 11 6] 300
KnaccHble KOMHaTbI, ayantopum, I
B 300
nabopatopum
Tepmunyeckoe oTaesnieHne Y B 200
["[anbBaHM4Yeckoe oTtaeneHune Y §) 200
ABTOTOPMO3HOE OTAENIEHNE 1l 6 300
TaroBasa nogcTaHuums Y B 150
[MomeLleHne noe3gHoro gucneryepa Y 6 200
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KoadhdumumneHT ncrnonb3oBaHmst CBETOBOIO NOTOKa

Tabnuua 8.7

Tun
CBeTUIbHUKA

KoadbdomumeHT
OTPaXEHUs CTEH
1 NOTONKa

KoadhdpumumeHT ncnonb3osBaHms hu npu nugekce nomeleHuns |

0,5

0,6

0,7

0,8

0,9

1,0

11

1,25

1,5

1,75

2,0

2,25

2,5

3,0

3,5

4,0 | 45

M

0,13
0,12
0,09

0,17
0,16
0,12

0,20
0,18
0,14

0,21
0,20
0,16

0,23
0,21
0,17

0,24
0,22
0,19

0,25
0,23
0,19

0,28
0,24
0,21

0,30
0,27
0,23

0,32
0,29
0,25

0,34
0,30
0,27

0,36
0,31
0,28

0,37
0,33
0,29

0,39
0,35
0,31

0,41
0,37
0,33

0,43
0,38
0,35

0,46
0,40
0,37

on

0,30
0,25
0,20

0,34
0,25
0,20

0,38
0,33
0,29

0,42
0,36
0,33

0,45
0,39
0,35

0,47
0,42
0,38

0,50
0,44
0,40

0,53
0,48
0,43

0,57
0,52
0,47

0,60
0,54
0,51

0,62
0,57
0,54

0,64
0,59
0,56

0,65
0,60
0,57

0,67
0,63
0,60

0,69
0,65
0,62

0,70
0,66
0,64

0,72
0,69
0,56

oaP v MBN

0,28
0,24
0,21

0,32
0,27
0,24

0,35
0,30
0,27

0,38
0,33
0,29

0,41
0,36
0,32

0,44
0,38
0,34

0,46
0,41
0,36

0,48
0,44
0,39

0,52
0,47
0,43

0,54
0,50
0,46

0,56
0,52
0,49

0,58
0,54
0,51

0,60
0,55
0,52

0,62
0,58
0,55

063
0,59
0,57

0,64
0,61
0,58

0,66
0,62
0,60

oao

0,30
0,25
0,21

0,36
0,31
0,27

0,41
0,36
0,32

0,44
0,39
0,36

0,46
0,42
0,39

0,48
0,44
0,41

0,50
0,46
0,42

0,52
0,48
0,44

0,55
0,50
0,46

0,58
0,52
0,49

0,60
0,55
0,51

0,62
0,57
0,53

0,64
0,58
0,55

0,60
0,60
0,56

0,67
0,62
0,58

0,68
0,63
0,59

0,70
0,64
0,60

YBJTH
OBIJl

0,18
0,15
0,13

0,21
0,19
0,16

0,24
0,22
0,19

0,27
0,24
0,21

0,29
0,26
0,23

0,32
0,28
0,25

0,33
0,30
0,27

0,35
0,31
0,28

0,38
0,34
0,31

0,40
0,35
0,33

0,42
0,37
0,35

0,43
0,38
0,36

0,44
0,39
0,37

0,46
0,40
0,39

0,48
0,41
0,40

0,49
0,42
0,41

0,51
0,44
0,42

yCr,
NICO-02

0,21
0,19
0,16

0,24
0,22
0,18

0,28
0,25
0,21

0,30
0,27
0,24

0,33
0,30
0,26

0,36
0,32
0,28

0,37
0,33
0,30

0,39
0,35
0,32

0,42
0,38
0,36

0,45
0,40
0,37

0,46
0,41
0,39

0,48
0,42
0,40

0,50
0,44
0,41

0,52
0,45
0,43

0,53
0,46
0,44

0,54
0,47
0,45

0,57
0,49
0,47

ACT-
PA-1

0,24
0,20
0,17

0,34
0,26
0,23

0,42
0,34
0,30

0,46
0,38
0,34

0,49
0,41
0,37

0,51
0,43
0,39

0,53
0,45
0,41

0,56
0,47
0,43

0,60
0,50
0,46

0,63
0,53
0,48

0,66
0,55
0,51

0,68
0,57
0,53

0,70
0,59
0,55

0,73
0,62
0,56

0,76
0,64
0,61

0,78
0,66
0,62

0,81
0,69
0,64
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B pacueTe cnegyet onpeaenntb HEOOXOAMMOE KONMYECTBO CBETUINbHU-
kOB Ans obecnevyeHnss HopmupyemMmoro 3HadeHust £,. B aTom cniyqae dopmy-

na (8.1) npumert BuAa
N = E,K,SZ

(8.3)
@nnh,

[Mpn HaxoXOeHun KonmyecTBa CBETUIBHUKOB MO TUMY UCTOYHMKA CBeTa
onpeaensieTca CBeToBOW NOTOK namnbl (Tabsn. 8.1 n 8.2).

[Mocne pac4yeToB HeOBXOAMMO Ha nriaHe MOMeLWEeHUs caenaTb CXemy
pacrnonoXeHst CBETUITbHUKOB.

OpHEHTUPOBOYHO YCTaHaBNMBaETCH KOSIMYECTBO CBETUSIbHUKOB B COOT-
BETCTBUM C pPEKOMEHAYEMbIMU PACCTOSAHUAMU MeXOY CBETUNbHUKaMU U
CTPOUTENBbHLIMU KOHCTPYKUMAMU. CBETUMNBHUKM pa3MeLlaloTca BOOMNb ANUH-
HOM CTOPOHbI NOMELLEHUS.

PaccTtosiHne mexay psgamu cBeTunbHUMKoB L onpepensieTcs U3 cooTHo-
LUEeHNS

L =ah,

roe a — HavsbirogHenwee cootHoweHne L n h; h — BeicoTa nogseca cse-
TUNBHUKOB Haa paboyel NoBepxHOCTho, M (& 1 h aaHbl B Tabn. 8.5).
PaccTtosiHme mexay cTeHamu U KpanHUMU psigaMn CBETUSTbHUKOB OpUEH-
TUPOBOYHO NpMHUMaeTcs paBHbiM (0,3-0,5) L.
KonuyectBo psigoB CBETUNBLHWUKOB MO AMMHE NOMELLEHUs onpeaenseTcs
aHarnormyHo (Ons CBETUNbHWKOB C famMnamu HakanvBaHus) unv no AnvHe
CBETUIMbHUKOB (C NMIOMUHECLIEHTHLIMW Namnamm).

BOMNPOCHI ANnA CAMOKOHTPOIIA

1. HasoBuTe BUAbI NCKYCCTBEHHOMO OCBELLEHMS.

2. Kak nogpasgensercs UCKYCCTBEHHOE OCBeLLeHUe rno (pyHKUMOHaNnbHO-
MYy Ha3Ha4YeHuto?

3. Nepevncnute NCTOYHMKN NCKYCCTBEHHOIO CBEeTA.

4. HazoBuTe TuUNbI lamMn HakanueaHus.

5. OxapakTepusynTte HeoCTaTKM fNamn HakanmBaHus.

6. [lanTe xapakTepucTUKy rasioreHHbIX namn HakanueaHus.

7. HaszoBuTe HegocTaTKM NMIOMUHECLEHTHbBIX namn.

8. lNepeuncnute TMNbl U OCOBEHHOCTU KOHCTPYKUUM FHOMUHECLIEHTHBIX
namn.

9. Kakne namnbl UCMONb3YT ANA OCBEWEeHUA OTKPbITbIX MPOCTPAaHCTB
NPON3BOACTBEHHbLIX MOMELLLEHUI?

10. OxapakTepusymnte MpUHUMUIMIbI HOPMUPOBAHUA WCKYCCTBEHHOW OCBe-
LLIEHHOCTM.
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JNTabopaTtopHasa paboTa Ne 9 3
AHAJIN3 ONACHOCTMU 3JNIEKTPUHECKUX CETEU
HANMNPAXXEHUWEM 0O 1000 B C U3SOJIMPOBAHHOWU HEUTPAIbIO

Llenb pabomei:

— U3Y4nTb KpaTKne TeopeTmyeckne cBeaeHus;

— OLEHUTb BNUSIHNE Pa3fMYHbIX NapamMeTpoB TpexdasHoM CeTn Hanpsixe-
Huem go 1000 B ¢ M30nMpOBaHHOM HEUTpariblo Ha OMACHOCTb MOPaXXeHUs
YyerioBeKa 3NeKTPUYECKMM TOKOM.

9.1. KpaTkue TeopeTnyeckue cBegeHus

Ha npegnpuatnax >xkenes3HogopOXHOro TpaHcrnopTta LUMPOKOe pacrpo-
CTpaHeHune nony4nnu TpexdgasHole cetTn HanpskeHnem go 1000 B. AHanus
6e30nacHOCTN B 9TUX CETSX CBOAUTCSH K OLEHKe BNUAHUS pasfnUYHbIX Napa-
METPOB CETU Ha OMAaCHOCTb NMOPaXeHUsa YenoBeka ANeKTPUYEeCKUM TOKOM [2].

PaccmoTpum criydanm ogHOMOSMKOCHOIO NMPUKOCHOBEHUS K CETU C U30NUPO-
BaHHOM HeuTpanbio HanpskeHnem o 1000 B, korga emkocTb npoBOAOB B
CEeTN OTHOCUTESIbHO 3eMMNN Masa 1 e MOXHO npeHebpeyb.

CunTaetcs, 4TO (pasHble HanpskeHUst paccmaTpuBaeMon TpexdasHoun

ceTn paBHbl: U; = Uy = U3z U CONpOTUBINEHNA M30NALUM NPOBOOAOB OTHOCWU-

TeNbHO 3eMITM OAMHAKOBbI I =1, =13 =1T.

Mpun npoboe dasbl 1 (puc. 9.1) Ha KOpMyC ANEKTPOYCTAaHOBKN NMPUKOCHOBEHNE
K HEW Yenoseka NpMBOAMUT K YMEHbLLEHMIO COMPOTUBIIEHNSA N30MSALMM 3TON (pasbl
OTHOCUTESNBLHO 3eMIN:
_ R

=
Ry +1p

N CUMMETpPUYHas Harpyska Hapywiaetcs: 11 I, 1 13,

<1y, (9.1)
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,D,J'Iﬂ 3TOro COCToAHNA CeTu cripaBeasinBbl paBeHCTBa
Uf =U; - Uy; UC=U3 - Ug;
Uus =u, - Uy; Ug?tO, (9.2)

roe Uy, Uy, Uz — HanpsbkeHns dbasHbiX NPOBOAOB OTHOCUTENBHO 3eMMu [0

NPUKOCHOBEHMS YeNOBEKa K KOpnycy anekTpoyctaHoBky; Uf, US, US — Hanpsi-

XeHund (1)83HbIX npoBoagoB OTHOCUTESIbHO 3eMJ11 Nnocre NpPpUKOCHOBEHUA 4e-
noBeka K 3reKkTpoycTaHoBKe; U — HanpskeHue HeVITpaﬂM MCTOYHMKA TOKa
OTHOCUTEJIbHO 3EeMI1N.

a 3 6 8
0 ‘ 2 41
- 1 01 E
r Y
r, Iy it '
Unp R0 1210 - )
Uo=0 !
0 g
L&3 l§2

A AT

Puc. 9.1. OgHononcHoe MPUKOCHOBEHUE K CETU TpexdasHOro Toka C M30NMpOBaHHOWN
HeuTpanblo: a — TpexdasHas ceTb C N30SIMPOBAHHON HENTPAribl0 B aBapUNHOM pPexume;
6 — cxema 3asemrieHuns; 8 — BEeKTOpHas avarpamma

3 nony4eHHoro paeeHcTBa (puc. 9.1) n BekTopHOM guarpammel (puc. 9.1, 6)
BMOHO, YTO HyneBas TOYKa UCTOYHMKA TOKa OTHOCUTENbHO 3emMnn npuobpena

noteHumnan Ug. Hanp;|>KeH|Ae HepBOVI CbaSbI OTHOCUTEsbHO 3eMITn U YMEHb-

LUMOCh, a BTopon U$ n TpeTben U§ yBennuunocb. B aTom cnyyae TOK, Npo-
XOAALMNN Yepes YenoBeka, onpeaensercsa n3 paBeHcTsa

ul'uo
5 .

I = (9.3)

[ns onpegeneHust 3aBMCMMOCTM |, OT CONPOTMBNEHMSI M3ONSLUMM BOC-
nosib3yemcs nepebiM 3akoHOM Kupxroda:
|1+|2+|3+|h:01 (9.4)

rae lq, Io, 13 — TOkM yTeukn yepes conpoTuBneHne msonsumm gas 1; 2; 3;
|, — TOK, NpoTekaoLwmn Yepes Yenoseka.
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[NpuHMMana BO BHUMAHWE, YTo I =T =13 =T,

ul_ UO U2‘ UO
|1:—; |2:—;
I I
(9.5)
U3- uo Up - uo
|5 = =0
I'3 Ry
nony4nm
Ul'uo+u2'uo+u3'uo+ul'uo: ;
I I I'3 Ry
u, +u» +uU 3u U - u
r r R,

Tak kaK Uy, Uy, Uz paBHbl NO BENUYMHE U COBUHYTHLI MO (pase Ha 120°, To
U; +U, +U3 =0, a paBeHcTBO (9.3) npumeT BUAg,

ul = uO 3U0
Ry r
PewwnB paBeHcTBO (9.7) OTHOCUTENBLHO U, M NOACTaBMB €ro 3Ha4yeHue B

(9.3), nony4nm
NED

3R, +r

=0. (9.7)

(9.8)

I

Mpun rp 1 ry 1 r3 Tok, NpoTekawowmin Yepes Terno YernoBeka, onpeaensieT-
c4 no goopmyrne

\@url\/ (2 +olg + 14
Ri(rarp +rorg +rary )+ 1fors

CneayeT NOMHUTb, YTO M30MALUUS NPOBOAOB CETU B NpoLiecce aKcnyara-
UMM MOXET MOHU3UTLCH M OKasaTbCsl B aBapUMHOM COCTOsIHUKU. OnacHOCTb
nopa)keHusi TOKOM B 3TOM cry4ae pes3ko Bo3pacTaeT. M3 paBeHctBa (9.9)

cnepyet, yto npu I, = 0 (unn r3 = 0) YenoBek NonagaeT Nog NMMHeNHoe Ha-

npsikeHue
3u
| h — L . (910)

Rh

Ih = (9.9)
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B cooTtBeTcTBMM C [NpaBunamm yctponcTea anektpoyctaHoBok ([MY3J) [2]
B 9NneKTpoycTaHoBKax HanpskeHunem go 1000 B mexay npegoxpaHuTenamu
nnn nsonsauuen nbon gasbl C 3eMrien, a Takke Mexay Asymst bazammn co-
NpOTUBIEHME OOMKHO BbiTb HE MeHee 0,5 MOm unn 1000 Om/B.

9.2. NMopaaok BbINONMHEHUA padoTbl

@ O3HakomMuTbCs C NabopaTOpHOM YCTAHOBKOW, CXemMa KOTOpOW npuBe-
AeHa Ha puc. 9.2.

—]|

> W O

)

I
|
T 1
BKI1. CETb L L®_ T A B [
(o) il ® il O QC¢
nynsT A LI]
YMNPABJIEHUS R
12 3 45 6 : : :
ONONONONONO)
Lo
0O0000O0 /N / N\ : : :
L L L L N U T T
Lol
|_ _______________ @_ _____ P R Y |

Puc. 9.2. Cxema nabopatopHon yctaHoBKK: 1, 2, 3 — BKIKOYEHNE COOTBETCTBEHHO MEpPBO-
ro, BTOPOro anekTpogsuratenst U1 BTOPOro anekTpoasuratens Ha npobor m3onduumn Ha
Kopnyc; 4, 5 — BKIOYEHNEe COOTBETCTBEHHO KacaHWs 4eryioBeka K nepBoMy UM BTOPOMY
anekTpoasuratento; 6 — BkNoYeHne ocnabneHns nsonauum

@ Bknountb nabopaToOpHYH YCTaHOBKY B CETb.

@ [MpounsBecTn BKMOYEHNE, CAENAB NOCIE KaXaoro U3 HUX 3anucb Mnoka-
3aHun npubopos U u | ansa kaxaon dasbl B Tadn. 9.1:

— BTOPOrO 3NeKTpoABUraTenst B CUCTEMY;

— npo60os M3oNAUUN Ha KOPNYyC BTOPOro anekTpoasuraTtens;

— KacaHus YernoBeka BTOPOro afiekTpoaBuraTens;

— ocnabneHusa n3onauuu.

Tabnuya 9.1
MNoka3aHusa npnbopos
Bkntouerune 2-ro .
Mpobon nsonauumn KacaHune 4yenoBeka OcnabneHue
anekTpoasuraTens
5 ceTh 2-ro aNeKTpoaBuraTens | anekTpoasuraTens n3onaumm

ul LA LA [ul 1A |, T.A

’ no case ’ no case no case ’ rno cpase
BlalBlc|Bla B|cCc|BlalB|Cc|B|l4a|B|C
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@ B cooTBeTCTBMM C MOSfyYeHHbIMU pe3ynbTaTamn (Tabn. 9.1), BapuaH-
TOM paboTbl N JOMOMNHUTENBbHLIMU JaHHbIMK (Tabn. 9.2) nponsBecTn pacyeT
HWXKenepeyYncrneHHbIX nokasaTenen.

ToK nnaBkOM BCTaBKWM MpW BKITHOYEHUN BTOPOro anekTpoasuraTens B
ceTb

|, ==, (9.11)

roe |, — HOMMHaNbHBLIM N paboyunin Tok anekTpoycTaHoBok, A; K — kpaT-

HOCTb MYCKOBOroO TOKa (4N aCUHXPOHHbIX dnekTpoasuratenen npuHMMaeTcs
B npegenax 5...7).

Tok 3aWwmThbl (3PEKTUBHOCTL 3alUnTbI) Npu nNpoboe n3onaumMm BToporo
anekTpoasuratens

3u
|, =——, (9.12)
3R, +r1,
rge R3 — BelindnHa COnpoTuBIeHnA 3a3eMiieHnA BTOPOro aneKkTpoaBuUraTeri|,;

c — 3NEeKTpMUYEeCcKoe ConpoTMBIIEHNE CUCTEMBI, NpuHMMatoTca 1000 Om ~ 1 B
nnu 0,5 MOm (gNa cucTembl).

ToK, I'IpOXO,EI,FILLI,MVI yepes 4eJyioBeKka npun ncnosib3osaHnn nHonsmnayasrb-
HbIX CpeaCTB 3allUnThl, A,

_ 3u
h — )
B(Rh + rnep) *Ie

rae rnep — conpoTuBlieHne cpeacTtB MHD,MBMD,yaﬂbHOIZ 3allUnTbI.

(9.13)

ToK, NPOXOAALLMI Yepes3 YeroBeka Npu ocrnabneHnn M3onauum cucte-
Mbl I, OTHOCUTENbHO 3emnu, A,

_3u
3Ry +Toc

[aHHble onga pacyeTa npMHUMaroTca no tabn. 9.2.

@ [JononHUTENbHO BKIMOYUTD:

— NepBbIN ANeKTpoaBMraTeslb B CUCTEMY;

— KacaHue 4yernoBeka NepBoro anekTpoasuratens.

@ Ha ocHOBaHUKM TeOpeTMYECKMX CBeadeHM caenaTtb BbiBog 06 onacHOCTU
YCTPOWUCTB «3aHYNeHnsa» OOHOW N 3a3eMSIEHUS OPYron 3NeKTPOYCTaHOBKM Npu-
MEHUTENBHO K CXeMe C N30rMpoBaHHOM HerTpansto [3].

I
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Tabnuya 9.2
PesynbTaTtbl namepeHum

B BennumHa ConpoTueneHune Cpeactsa uHanB1AyanbHol
apu- 3alMTbl U UX COMPOTUBIIEHNE
COMPOTUBNEHUS n3onsaumm nNpu ee
aHT ConpoTueneHue,
3asemneHuns, Om ocnabnenun, kKOm HaunmeHoBaHne MOM
1 0,5 1,0 MepyaTku 1,22
2 2,0 10,0 BoTbl 0,50
3 4.0 120,0 M3onupytowme 0,60
nep4yaTkm
4 8,0 3,0 MepuaTku n 60- 1,52
Thl

BOMNPOCHI AnA CAMOKOHTPOIA

1. B kakux crnyyasix YenoBek nonagaeT noa AeCTBUE aNeKkTpoToka?

2. ObbsAACHUTE AeNCTBME 3MIEKTPOTOKA HA OpraHn3M Yenoseka.

3. Mepeuncnute BUObI ANEKTPUYECKNX TPaABM.

4. MNMepeuncnuTe BMObl ANEKTPUYECKUX YOAPOB.

5. MNepeuncnute dakTopbl, onpeaenstoLlme onacHOCTb NOPaXeHUs! anek-
TPOTOKOM.

6. OT Yero 3aBMCUT 3MEKTPMUYECKOE COMPOTUBIIEHNE Tena YernoBeka.

7. MosicHUTe, KakK BEnuYMHA HanpshkeHUs U Toka BRUSIeT Ha CTeneHb
NnopakeHusl.

8. HazoBute Tpu kputepms anekTpobe3onacHoOCTy.

9. MosicHWTe, Kak poA 1 YacToTa ToKa BIUSIKOT HA CTENEHb NMOpPaXKeHus.

10. Onpepenute BenuYMHY TOKa NPW OOHOMA3HOM MPUKOCHOBEHUUN B
3MNEKTPUYECKUX CETAX.

11. OnpegenuTe BeENWYUHY TokKa MNpu OBYX(asHOM MPUKOCHOBEHUM B
3MNEKTPUYECKMX CETSAX.

CrMNCOK JINTEPATYPbI

1. MamoTt, B.A. 3awmta OT 3MEKTPUYECKOro TOKa U 3NEeKTPOMarHUTHbIX
nonen: Yyeb. nocobue / 6.A. MamoT. — Xabaposck: N3a-so OABIYIC, 1999.

2. lNpaBuna yctponcTtea anekTpoyctaHoBok. MuHaHepro CCCP. — 6-e
n3a., nepepab. n gon. — M.: QHeprounsgar, 1986.

3. JonuH, TL.A. CnpaBo4HUK no TexHuke 6esonacHocTtu / M.A. [onuH.
— M.: QHeprousgaT, 1982.

69



JNNabopaTtopHasn pab6ota Ne 10
MCCIIEOOBAHUE U PACYET 3ALLUMTHOIO 3A3EMJIEHUA

Llenb pabomei:

— 03HAKOMMUTBLCSA C YCTPOMUCTBOM 3a3eMSIEHMS Ha CTEHAOBOW YCTAHOBKE;

— Hay4YuTbCs MOMb30BaTbCA WM3MEPUTESNbHbIMKM Mpubopamn U NONyYUTb
HaBbIKW onpeaeneHusi ConpoTUBIEHNS 3a3eMIEHUS;

— NPOU3BECTM pacyeT 3a3eMneHuns No 3agaHunto npenogasaTtens.

10.1. KpaTkne TeopeTuyeckue ceeaeHus

MpaBuna ycTtponctBa anekTtpoyctaHoBok (MY3J) [1] npeaycmaTpuBatoT
cnegyowine TepMuHbI U onpeaeneHus:

— 3a3eMsieHUeM Kakon-rnmbo YacTu 3MeKTPOYyCTaHOBKM UM OPYron ycTa-
HOBKW Ha3bIBaeTCs NpegHaMepeHHoe 3SIeKTpUYecKoe coeuHeHne 3TON Yac-
TV C 3a3eMNAILLNM YCTPONCTBOM;

— 3aWumHoe 3asemsieHue — 3a3eMsieHne 4acTen 3IeKTPOYCTaHOBKU C
Lenbio obecneyeHnsa anekTpobe3onacHoCTY;

— paboyee 3a3emrieHUE KaKOW-NMOO TOYKM TOKOBEOYLUMX YacTen anek-
TPOYCTaHOBKMY;

— 3a3eM/IIoWUM ycmpolcmeoM Ha3biBaeTCs COBOKYMHOCTb 3a3eMISIUTESS
N 3a3eMnALLMX NPOBOAHMKOB,;

— 3azemsiumesieM HasblBaeTCs NPOBOLHUK (9NEeKTpPoa) UM COBOKYNHOCTb
MeTanIMyecknx coeguHeHnn mexagy cobon NpPoBOLHMKOB (3M1EKTPOAOB), Ha-
XOOALLNXCA B CONPUKOCHOBEHUN C 3EeMIEN,

— 3azemrisaouwul nPo8oOHUK — NPOBOAHUK, COeANHALWNN 3a3eMnsaoLme
YacTu C 3a3eMIiMTenemM.

3aseMrieHne 9NeKTPOYyCTaHOBOK crielyeT BbINOMHATL: NPU HarnpshXeHun
380 B un Bbile nepemeHHoro Toka, 440 B ©n Bblle MNOCTOAHHOIO — BO BCEX
cnyyasx; npyu HOMUHanNbHOM HanpsxeHun ot 42 oo 380 B nepemeHHoOro n ot
110 po 440 B nocCTosiHHOro Toka — npu paboTax B YCMOBUSX MOBbILLIEHHOM
ONacHOCTM 1 0COBO OMacHBLIX.

PasnunyatoT NCKyCCTBEHHOE N eCTECTBEHHOE 3a3eMi1eHME.

Ha puc. 10.1, a npeactaBnieHa cxema UCKYCCTBEHHOMO 3a3eMJSIEHUSA AreK-
TPOYCTaHOBKM 1, cocTosiLas U3 BepTUKarbHbIX 3a3emnurenen 3, metannu-
YeCKNX COefMHEHHbIX nonoc 2. BeptukanbHble 3a3eMnuTenn BbINOSTHAKTCA
ANMHOM He 6ornee 2,5 M 1M n3roTaBnMBalOTCA U3 CTanbHOMO nNpokaTta B BuUAe
yronka 60 60 1 50" 50 unu n3 ctanbHbIX TPYO TONWMHON HEe MeHee 2,5 MM.
B kayecTBe coeguHUTENBHOM NMOMOChI UCMNOSb3YeTCHA nonocoBas cranb TOr-
LWnHOM 4 MM 1 Bornee, ceyeHMeM He MeHee 48 MM. [NybuHa 3anoXxeHus Bep-

TUKanNbHbIX 3a3eMNUTENEN U NOSoC hm -0,5...0,8 m ot NOBEPXHOCTU 3EeMIIN.
PaccTtosiHne Mexay BepTukaribHbiM1 3a3eMITUTENTAMUN onpegendeTcda U3 yc-
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nosua a = 21.

B npowusBogcTBeHHbIX nomelleHnsax (puc. 10.1, 6) OONONHUTESIbHO Mpo-
KnagblBaeTca BUAUMBIA KOHTYP NO CTeHe Ha BbicoTe 0,3 M OT nona, KoTopbIn
COeINHAETCA C 3a3eMIIEHNMEM 2 He MEHee YeM B [BYX TOYKax 5. OriekTpoyc-
TaHOBKW NOAKMNIYAKTCH K BUANMOMY KOHTYPY napanfiensHo.

KOHTpONnb CONpOTUBEHUA 3a3eMIeHNs 3M1eKTPOYCTaHOBOK MPON3BOANTCS
npubdopom M416 (M3mepuTernb CONPOTUBNEHUS 3a3emneHuns). [Npu namepeHmm
npmbop cnegyeT pacnosnaraTe B HENOCPeaCTBEHHOM BM30CTN OT N3MEPSIEMOro

3azemnutena R , TAK KaK Mpn 3TOM Ha pe3ysibTate U3IMEPEHUA CKa3blBae€TCA

COMNpoTMBIEHME NPOBOAOB, COEAMHAIOLLMX NPUBOpP C 3a3eMineHnemMm.

CtepxHun, obpasylouime BcromoraTesnbHbl 3a3eMnuTenb U NoTeHuuanb-
HbIN QNEeKTPO30OHL, YCTaHaBMMBAKTCA Ha pPaCCTOAHUAX, YKa3aHHbIX Ha
puc. 10.2 n 10.3.

Bo nsbexaHune yBennyeHus nepexogHoro ConpoTMBEHNS 3a3eMnnTens u
30HAA CTepXHU criegyeT 3abuBaTh B FPYHT NpAMbIMU yoapamu, cTapasdchb He
packaumBaTb ux. ConpoTuBiEHNE BCNOMOraTenbHOro 3a3eMnmTenis n 3oH4a
He QOSMKHO NpeBbllaTh BENUYMH, yKa3aHHbIX B nacnopTe npubopa.

a 6

3

- 2
c 4
Y
[ 777 707 117 107 777 777 177 137 70T 707 177 117 771 -

A
Y Y \4 VM

|||||||||/""

A
A 4

[ 2t

Puc. 10.1. Cxema 3a3eMneHuns: a — aneKTpoyCTaHOBKM; 6 — rpynmnbl 351EKTPOYCTaHOBOK;
1 — aneKTpoycTaHoBKa; 2 — coeavHUTENbHas nomnoca; 3 — BepTuKanbHbIN 3a3eMnuTernb;
4 — BUOMMbBIV KOHTYp 3a3emMrieHuns; 5 — coeguHuTens BUONMOrO KOHTYpa

[MpakTudeckn ana 60NbWMHCTBA TUNOB FPYHTOB, 3a UCKITHOYEHUEM rPYyH-
TOB C BbICOKMM YyOenbHbIM COMPOTUBIIEHMEM, COMPOTUBIIEHWE BCNoMora-
TenbHbIX 3a3emnutenen He npesbiwaetT R, + R, <1000 Owm.

[na noBbIlWEHNS TOYHOCTU U3MEPEHUA CrieayeT YMEHbLUUTL CONMpOTUBIE-
HWe BCroMoraTtesibHbIX 3a3emMnuTerier nyTem yBnaxXHeHUs noyYBbl BOKPYr HUX
NN yBEnnYeHUs Nx KonndecTaa.

[ononHutensHble CTEPXXHU BOMBAIOTCA Ha PacCTOSHUN HE MeHee 2—-3 M
Apyr oT gpyra. Bce ctepxHu, obpasylowme KOHTYp 30HAa WNu BCromora-
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TEJIbHOro 3a3eMsieEHNA, COeaNHAKTCA MeXay cobon ANTEKTPUNHECKWN.

L | TP
PO 5
2/ 3/ 4 __/

RN e 0000101111111 1

R, Rg

8 ) ) )
RX
N P He meHee 20 m = He meHee 10 m
4 A

A

A

Puc. 10.2. TlogknioyeHne wnamMeputena COMpPOTUBIIEHUS 3a3eMSIEHUSA:
1 — npnbop M416; 2 — KHOMKa KOHTpons; 3 — peoxopa; 4 — nepeknovaTens;
5 — BcriomoraTternbHbIA 3nekTpon; 6 — 30HOUPYOLWMA 3neKkTpod; 7 — 3rek-
TpOycTaHOBKa; 8 — 3a3emrieHue

N3mepeHne nponsBoaMTCst NO CxeMe, NpuBedeHHon Ha puc. 10.2. B pe-
3ynbTaTbl U3MEPEHUSS BXOAMT CONPOTMBIIEHME NMPOBOAA, COEAMHSIIOLWEro 3a-

xum | n R,.

[loaToMy Takoe BKIOYeHMEe UCronb3yeTcd, korga He Tpebyetcs ocobon
TOYHOCTWN U3MEPEHUS, T. €. NPU CONPOTUBIIEHNN 3a3eMneHns o 1 Om.

[Mpn TOYHBIX N3MEPEHUAX NEPEMbIYKY C KnemMMm 1 1 2 cHumaroT u npudop
NOOKITHYAKOT MO YeTblpeX3aXKMMHON cxeme (Ha puc. 10.2 AONONHUTENbHbIN
NPOBOAHUK MOKa3aH MyHKTMPOM), YTO MO3BOMSET UCKMIOYUTL MOrPeLIHOCTb,
BHOCUMYIO CONPOTUBNEHNEM COEANHUTENbHLIX MPOBOLAOB N KOHTAKTOB.

[N CcnoXHbiX 3asemnutenen, BbIMNOMIHEHHbIX B BUAE KOHTypa C NpoTH-
XEHHbIM NepUMETPOM, NogkrtoyeHne npnbopa BbINOSTHAETCA MO YeTbipexaa-
XUMHOWM cxeme, nokasaHHom Ha puc. 10.3.

Ry~ He menee 5d+20m ‘R} He metee 20 m _ Rg

P

M416

Puc. 10.3. lMoakntodeHne npubopa no YeTbipex3aXMHON
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CXeMe U CNOXXHOMY (KOHTYpPHOMY) 3a3eMnuTento
10.2. NMopsaaoK BbINONTHEHUA PaboThbI

10.2.1. U3MepeHne conpoTMBIEHUS 3a3eM/IEHUS

@ NoaroToBUTb N3MEPUTENDb CONMPOTUBIIEHUS 3a3eMIeHus K paboTe:

— pacnonoXuTb NPUBop Ha POBHOW NOBEPXHOCTY;

— YCTaHOBUTb MepeKntoyaTenb B NOMoXeHne «KOHTporb 5 Om», HaxaTtb
KHOMKY W, Bpawasi peoxopd, OOUTbCA YCTaHOBKU CTPeSiku MHAuKaTopa Ha
HyneBylo OTMeTKY. Ha wwkane peoxopga npyv 9TOM A0SMKHO ObiTb NokasaHue
5%0,3 Owm, yTo roBopuT 06 UcnpaBHOCTK Npubopa.

@ B cooteeTcTBUM C puc. 10.2 cobpaTb cxemy.

@ lNMepekntoyarenb 1 yCTaHOBUTb B MONOXeHNe « X ;».

@ HaxaTb KHOMKY M, Bpallasi py4Ky peoxopaa, 4obuTbcs MakcMmarnbHOro
NPUBNWKEHUS CTPENKN UHAMKATOPA K HYMHO.

@ Pe3ynbTaT U3MepeHUs paBeH NPOU3BEAEHMIO MoKasaTens LKanbl peo-
Xxopaa v «MHOXUTENS», eCrin Nofly4eHHOe CONpPOTUBIEHME OKaxeTcsl BonbLue

10 Owm, nepekntoyaTenb yCTaHOBUTL B MOMOXKEHNE « X 5», « X 59» UMK « X 159
¥ NMOBTOPUTL NMpeablayLLyo onepauuio.

@ Onpepenntb CONPOTUBINEHWE BCriomoratenbHoro anektpoga R,, ans
yero Ha nabopaTtopHoii yctaHoBke knemmbl R, n R; nomeHats mectamu, no-

BTOPUTb TY XXe onepauuio.
@ MNpuBecTn cxemMy B cooTBeTCcTBME C puc. 10.2.

@ Onpenenntb ConpoTUBREHne 3oHaupylollero anektpoga R,, npensa-

pUTENBbHO NOMEHSIB Ha NabopaTopHoK ycTaHoBke krnemmbl R, n R, mectamu.
@ PesynbTaTbl UIBMEPEHUI NpeacTaBuTb B Buae t1adn. 10.1.

Tabnuya 10.1
PesynbTatbl namepeHum

Ry, Om R,, Om R,, Om Ryon: OM

Hpumeanue. ,D,OI'IyCTI/IMOG conpoTtusrieHne 3as3emMiieHnd nNnpnHMMaeTcqa B COOTBETCT-
BUW C BbINOJSTHAEMbIM BapuaHToM no 1abn. 10.2.
Tabnuya 10.2
BapunaHTbl 1 4ONONHUTENbHbIE AAHHbLIE
Ans pacyeTa 3a3eMsieHuns

Bapwu- Anvea | Auamerp | T nyouka Pop dopma  |Knumatuueckas| R,

3a3eMnu- | 3a3emnu- | 3abuskuy, on

aHT rpyHTa |3a3emrieHuns 30Ha Om
Tens, CM | Tens, cm cM

1 180 4 50 CyrnvHok | KoHTyp 1 1,5

2 200 5 70 MMuHa Pan 3 6,0

73



| 3 500 6 80 |YepHosem| KoHTyp 2 | 4,0 |
OkoH4yaHue mabn. 10.2
OnvHa | AnameTp | MTnybuHa
Bapu-| = | Sasemri 2abuBKI, Poa dPopma |Knumatuueckas| Ry, ,
aHT rpyHTa |3a3emneHus 30Ha OM
Tens, CM | Tens, cMm cM
4 200 5 70 lNecok Pan 1 8,0
5 300 6 80 CyrnuHok | KoHTyp 3 2,0
6 180 4 50 rmuHa Pan 2 5,0

10.2.2. PacueT 3a3eMneHus

@ Pac4eT 3a3eMIieHu1s BbINOSHAETCS COrnacHo 3alaHHOMY BapuaHTy.
()] Ol'lpeﬂ,eJ'II/lTb conportuBrieHne OAMHOYHOrIO pr6anoro 3a3eMJinTenAd

R,, no dopmyne

2I 1 4h, +310
Ry = ' pac a? n—="——=, (10.1)
2pl & ! 4h, +1 g
nnn
0,366r 2l 1. 4h,+0,7510
) :ﬂéﬁg—+—l (10.2)
T ah, +0.251 o
rge rpac,, — pacyeTHOE 3Ha4YeHune yaeribHoro conpoTtmuBliieHnA ogHOPOAHOro

rOYHTa, 1 pacy =1 maan Ky Dy, — rnybuna 3abusku, m; 1,5, — yaenbHoe co-

npoTuBneHne rpyHta (onpegensietca no tadn. 10.3); K, — koaddUUMNEHT,

3aBUCALLIMIA OT KnumaTtu4yeckoro 3oHbl (Tabn. 10.4); | u d — cootBeTCcTBEHHO,
ANMHa U anameTp 3asemnuTens.
Tabnuuya 10.3
YpaenbHoe conpoTuBreHne 0QHOPOLHOrO rpyHTa
(NpnbnmkeHHoe 3Ha4YeHne)

YaenbHoe conpoTMBIEHNE rPyHTa
Bua rpyHTa ,
[N npeaBapuTenbHbIX pacyetoB, OM™ cm
[MuHa 0,5 10*
UepHo3em 2,0"10*
CyrmimHOK 1,0" 10*
Mecok 5,0 10*

Tabnuya 10.4
3HayeHusa nosbiwatoLero koadpduumnerHta K,
MO KIIMMaTUYECKMM 30HaM OS5 HOPMasribHOW BNAXXHOCTU rpyHTa

3HayeHue Mo KIMMMaTU4eCcKUM 30Ham
1 2 3

20...14 118..1,3] 14...1.2

Tun 3azemnutens

CtepxHeBble anekTpogpl anvHon 1,8-5 m npu
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[rny6uHe sanerannst 0,5-0,8 m | | |
@ OnpenenuTb YKCIO 3a3emnuTenen

_ R
Roon

@ YTOYHUTL YMCNO 3a3emnunTenen ¢ y4eToMm KoadpdumumeHTa ncnonb3osa-
HUSA 3a3eMneHns
Rup

B R()onhu 1

roe h, — KoadPULUMEHT MCnonb3oBaHUA 3asemnuTens, onpeaenseTcs no
Tabn. 10.5.

(10.3)

(10.4)

3

Tabnuya 10.5

KoadhpuumneHT ncnonb3oBaHus hu ANa BepTUKanbHbIX 3a3eMnunTesnen

[Ins 3a3emnuTenei, pacronoXeHHbIX B pag | [N 3azemnuTeneit, pacrnonoXeHHbIX B psf
OTHoweHne Unceno OTHoweHne Uneno
paccTosiHMSA r0y6, N h, paccTosiHMSA T0y6, N h,

k arvmne al k arvmne al
2 0,910 4 0,780
3 0,860 6 0,730
5 5 0,810 5 10 0,680
10 0,740 20 0,630
15 0,690 40 0,580
20 0,670 60 0,550

@ Onpepenntb ob6LLlee COMPOTUBMNEHNE BeEPTUKANbHbLIX 3a3emnuTenen
Rmp.pac’ Owm,

Rup.pac = M. (10.5)
E
@ Onpepenutb AnuHy nonockl L, cM, coeanHstowen Tpyobi:
— ANs 3asemnuTenen, pacnosioXXeHHbIX B P,
L =15a(n, - 1); (10.6)
— ANs 3a3emMnuTenien, pacnonoXeHHbIX MO KOHTYPY,
L =1,5an,. (10.7)
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@ Onpenenutb conpoTuareHue nomnocbl R, ynoxeHHon Ha rnyouHy,

Rn:

V' pacu
DI

212
a2k

2L bh,

_ 0366 pucy |

212

L

bh,,

roe b — wupuHa nonockl, cMm, NpUHUMaeTca paBHON OMameTpy 3a3eMrisio-
wux Tpy6, T.e. b=d.
@ OnpenenuTb conpoTuBneHne nomnockl R, ¢ yueTom akpaHmposaHus, Owm,

Rn

R =

(10.9)

roe h,, — koadbpuLmeHT ncrnonb3oBaHUA Nonockl, onpeaenseTcsa no 1abn. 10.6.
@ OnpenennuTb CONPOTUBIIEHME paCcTEKAHUIO CNOXHOro 3asemneHuns, Om,

1

Rmp .pac

Rn

(10.10)

Tabnuuya 10.6

KoadhduumeHT ucnons3sosanus h,, 3azemnutens ans nonocol

OTHOLLEHne [nsa 3azemnutenen, [nsa 3azemnutenen,
PACCTOSHNS MEXay PACMONOXEHHbIX B PS/ PaCMoNOXEeHHbIX N0 KOHTYPY
3asemnuTensMn | Yucno tpy6 KoadhpuumeHT Yucrno Tpyb KoadbpuumeHt

k ux arvie a /| n ucnons3osanus N, n ucnons3osaHus N,

4 0, 890 4 0,550

5 0,860 5 0,480

8 0,790 8 0,430

> 10 0,750 10 0,400

20 0,569 20 0,320

30 0,460 30 0,300

50 0,360 50 0,280

60 0,270 60 0,270

@ PesynbTaThbl pacyeTa npeacrasutb B Buae 1abn. 10.7.

Pes3ynbTaTbl pacyeTa

Tabnuya 10.7

Uuncno
3aszemnuTenen

OnnHa
nonochl,
CM

ConpoTtueneHune
OAHOro 3a3em-
nntenda, Om

ConpoTueneHune
nosiockl, Om

KoadhomumneHT
NCrnonb30BaHUs

O6Lwee conpo-
TuBneHue, Om
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BOMNPOCHI ANnA CAMOKOHTPOIIA

1. YT0 Takoe 3awmnTHOE 3a3eMneHmne?

2. B Kakux crniyqasax npomMsBoguTCs 3a3eMrieHne 3rneKTpoyCcTaHOBOK?

3. AaunTe knaccudukaumo 3asemnaiowmx yCTPONCTB.

4. Kaknm npmbopom npomsBoaUTCHA KOHTPOSIb COMPOTUBMEHUS 3a3eMIIn-
Tena?

5. UTo Takoe 3aszemnsioLLee yCTPOUCTBO?

6. [NoKaXnuTe KOHCTPYKLMIO UCKYCCTBEHHbIX 3a3eMIiTesen.

7. ONeKTpoyCcTaHOBKa MOOKIMHOYEHUS K CeTU C U3ONIMPOBAHHOW HeuTpa-
Nblo, B KOTOPOM NPOU3OLLISIO 3aMblkaHe OAHOM 13 ¢oa3 Ha KOpMNyC S1EeKTPoyC-
TaHOBKW, KOTOPOW KacaeTcs YenoBeK. ONeKTpoycTaHoBKa 3a3emrsieHa. Onpe-
aennte BENUYUHY TOKa, NPOXOASALEro Yyepes yernoseka.

8. B 4em 3akrnoyaeTcs npuHLMN HOPMUPOBAHNSA 3aLLUTHOIO 3a3eMIEeHMS.

9. KakoB nopsifok pacyeTa 3alMTHOroO 3a3eMIsieHNS.

10. O6bACHUTE METOANKY N3MEPEHNSA CONPOTUBIIEHNSA 3aLLMTHOIO 3a3eM-
neHu4.

CrMNCOK JINTEPATYPbI

1. MNpaBuna ycTtponcTtea anekrTpoyctaHoBok / MuHaHepro CCCP. — 6-e nsg,,
nepepab. n gon. — M.: QHepromsaaT, 1986.

2. CCBT IOCT 12.1.014-78. CTpouTenbCTBO. OnekTpobe3onacHoOCTb.
Ob6wue TpeboBaHus.

3. CCBT. FOCT 12.1.030-81. 3awmnTHOE 3a3eMIIEHNE U 3aHYIEHME.

JNNabopartopHasn pab6ota Ne 11
MCCIIEOOBAHUE COMPOTUBJIEHUA N30NALUN

Llenb pabomei:

— Hay4YUTbCA MONb30BaTbCA MEraOMMETPOM A1 USMEPEHUSA COMPOTUBIIE-
HUSA N30NSALNN ANEKTPOOBOPYAOBaHNS;

— OLIeHUTb OMNAaCHOCTb 3JIEKTPUYECKOM CETU MO CUIle TOKa, NPOXOoAdALLero
Yyepes Yyenoseka Npu ero criydanHoOM MpPUKOCHOBEHUU K dbase.

11.1. KpaTkne TeopeTuyeckue ceeaeHus

B cootBeTcTBMM C [1, 2, 3] anekTpuyeckas M3onsauus nogpasgensiertcs Ha
criegytoLime Buabl:

— paboyyto — INEKTPUYECKYIO N30MALMI0 TOKOBEOYLLUNX YacTel SMeKTpoyc-
TaHOBKM, obecneuynBaloLLyd HOpMarbHyl0 paboTy 3MEeKTPOyCTaHOBKU U 3a-
LUUTY OT NOPaXeHUs1 3NeKTPUYECKNM TOKOM;
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— [JOMNOSIHUTENbHYKD — NPEeayCMOTPEHHYK [OOMOSMHUTENbHO K paboyen
N30M9UMN AN 3alUTbl OT MOPaXKEeHUs1 3NEKTPUYECKMM TOKOM B Cryyae no-
BpexaeHna paboyen naonauuu;

— [OBOVHYIO — COBOKYNHOCTb paboyern u 3awmuTHOM (OONOSTHUTENLHOW)
N30M9UMnN, NPU KOTOPOW AOCTYMHbIE MPUKOCHOBEHUIO YacTWU 3neKTponpuem-
HWKa He NpuobpeTaroT HaNpPsXKeHUsT NPU NOBPEXAEeHUM TONbKO paboyven nnu
TONbKO 3aLUMTHOM (4ONOSTHUTENBHOWN) N30NALNKY;

— YCUNEHHYIO — SNEKTPUYECKM yIyyLleHHYo pabodyto nsonsaumo, obecne-
YMBAIOLLYHO TaKYHO Xe CTerneHb 3almThl OT NOPaKEHUS NIEKTPUYECKMM TOKOM,
Kak 1 4BOMHAsA U3onauus.

PerynapHoe HabrnogeHne 3a COCTOSHMEM M30nsumMm anekTpoobopyanosa-
HUA U cBOEBpeMeHHoe ObHapyxeHue ee aedeKkToB SBMsSeTCAa OAHOW U3 OcC-
HOBHbIX Mep, NO3BOSMIAKLWMX NPEeAoTBPaTUTL NopaXKeHne 3NeKTPU4eCcKUM To-
KOM 1 nogaepxusatb becnepebonHoe anekTponutaHne obopygosanHus. Mpu
3TOM ocnabneHue n3onauun BO3HUKaET BCEACTBUE ee CTapeHus U n3Hoca.
Ha yxygweHue nsonsumm BnvstoT ycnosus cpefbl (konebaHna Temnepary-
pbl, OTHOCUTESNBHOW BIIAXHOCTW, HannuMe BpeaHbIX BELLECTB), 3HA4YMTENb-
Hble MexaHu4eckue ycunus, subpauum n 1. n.

KayecTBO anekTpuyeckon U3onauumn xapakrepusyeTcsa cnegyrowummn na-
pameTtpamu [4]:

— COMpPOTMBIIEHNEM U30NALMNN;

— KoadhpumumeHToM abcopbuuu;

— 3NEKTPUYECKON NPOYHOCTLHO.

Tak kak anekTpousonsauMoHHble MaTepuansl obnagarT XoTa U Hebosb-
LLIOW, HO BMNOJSIHE onpeaeneHHon NPOBOAMMOCTbBIO, TO Nog AeACTBMEM NPUIOo-
)KEHHOro K usonsumun Hanpsbkenms U 4yepes Hee ByaeTt npoTekaTb TOK, Ha3bl-

BaeMbli TOKOM yTeukn | .. YcTaHOoBMBLUAsICA BENMYMHA 3TOMO TOKa U UCMOSb-
3yeTcs Ans onpeaeneHus conpotusnenns nsonsumm R, no dopmyne, Om,

_Y (11.1)

Ic
Ha puc. 11.1 npuBeaeHbl rpadouyeckme 3aBUCUMOCTU U3MEHEHUA COMpo-
TuBneHus n3onauum R, n Toka yTeukn |, OT BpemeHu, npolueawero ¢ Mo-
MEeHTa NPUNOXXEHMUS.
N3 puc. 11.1 BuagHo, 4to Tok |, ycTaHaBnuBaeTcs He cpasy, a Yepes He-

KOTOPbIA NPOMEXYTOK BpeMeHn t. MoaToMy cumTbiBaHME NokasaHwuin npmbo-
poOB OS5 onpeferieHns ConpoTUBIIEHNA U3ONALMN crieqyeT NponsBoanTb He
paHee 4yem yepes 60 ¢ nocrne NpUIoXKeHUs HanpsHXXeHus.

[ns npenoTepalLeHns 3aMblKaHUS Ha 3eMsie U OPYrux NOBpeXaeHUn n30-
NAUMK, NPU KOTOPbIX BO3HMKAET OMAaCHOCTb MOPaXKeHUsl NAen anekTpuye-
CKMM TOKOM, HEO6XOAMMO NPOBOAUTL UCMBITAHUA MOBbILUEHHbLIM HarMpPsHKeHN-
€M U KOHTPOIb N30SIALNN.
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Ru,OMA

Puc. 11.1. Xapaktep U3MeHEHUS1 CONPOTUBIEHUS N30MSALNN
N TOKa YTEYKM MNOocne npunoXeHUs NOCTOSTHHOIO HanpsXXeHus

[MpyemocaaToyHble UCMbITaHUA NPOBOAAT MpPWU BBOLE B 3KCMnyaTauuio
BHOBb CMOHTMPOBAHHbIX M BblleAWnX N3 peMOoHTa 3nekTpoycTaHOBOK. Ob6bem
N HOPMbI NMPUEMOCAATOYHbIX UCNbITaHUMK pernameHTupytoT MY, MTI (MNpaswu-
na TexHudeckon akcnnyatauun) u MNTHE (MpaBuna TexHUKM 6e3onacHocTK).

[Mpy ncnbITaHNAX NOBbILLEHHBIM HanpshkeHneM aedekTbl n3onaunmn obHa-
py>XMBalTCs Bcneactsne npobosa n nocnegyowero npoXxuraHus M3onsaumm
(Tokom). BbissBneHHble OedeKTbl YCTPaHSAKTCSH, U MOBTOPHO MPOU3BOLSATCSA
NCNbITaHNS UCNpaBneHHoro obopyaosaHus. B anektpoyctaHoekax U < 1000 B
nogaetca U = 1000 B TedeHMe 1 MUHYTbI. KOHTPOmMb M30NsSUMn MOXET OblTb
nepuoanyecknm N HenpepbIBHbLIM.

[Mepuognyecknin KOHTPOSb U30ONALMN NPON3BOLAUTCHA U3MEPEHNEM ee CO-
NPOTUBNEHUS MPU NPUEMKE 3NEKTPOYCTAHOBKU MOCHE MOHTaXa B CPOKU, yC-
TaHOBIEHHbIE [2], Unn B criydae obHapyxXeHus aedeKTos.

N3mepeHune cornacHo [2] 4OMKHO NPOU3BOAUTLCA Ha OTKITHOYEHHOM yCTa-
HoBKe. OnpegensaeTca cONpPoTMBEHME U30NALMN OTAENbHbBIX YH4aCTKOB CeTH;
3r1eKTPUYECKMX annapaTos, TpaHCOPMaTopOB, AfeKTpoaBUraTenen.

N3mepsaeTca conpoTtuBrieHne u3onauuMm Kaxaoow dasbl OTHOCUTESIbHO
3eMIN U MexXxay Kaxaow napon a3 Ha KaxgoM ydacTke mexgy ABYMSA Mo-
cnepgoBaTenbHO YCTAHOBMEHHLIMW annapatamMu 3alnTbl UNu 3a NocnegHuMm
3alWMTHbIM annapaTtoMm (aBTOMaTUYECKMM BbIKNOYaTENeM, MiaBkKMM Npeao-
XpaHuTenem).

ConpoTuBneHue msonsaumm kaxgoro ydactka B cetax U < 1000 B gomkHo
6bITb HEe MeHee 0,5 MOM Ha hasy. [1na anekTpuyeckmx annapaTtoB U MaLlvH
HOPMbI Apyrne, NO3TOMY OHM OT CETU OTKIKOYAKTCH, a U3MepeHMe ConpoTmB-
NeHus nx U3onaunm NPon3BoaUTCA OTAENbHO.

[MopagoK M3MepeHus COMpoOTUBIEHUA U30NAUUMM MEeraoMMeTpoM npen-
cTaBneH Ha puc. 11.2.
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Puc. 11.2. Cxema n3MepeHnsa aktTMBHOIro corpoTunereHna n3onaunm cetm meraoMmmeTpom

N3mepeHne Takum obBpas3om CONpOTUBMEHUS MU3ONAUMUM OTAENbHbIX Yyya-
CTKOB CETU HE MOXET CNY>XMUTb KpuTepmueMm 6e30nacHOCTW, TakK Kak TOK 3aMbl-
KaHWA Ha 3eMnio onpeaenseTcsa COnpoTUBNEHMEM MN30NALMUA BCEN CETU OT-
HOCUTENbHO 3eMnun. B pesynbraTte Takux namepeHuin BbISBAAKTCA y4aCTKN C
AedekTHon nsonsaumen, Tpedyowmre NpodunakTU4ecknx MeponpuaTun ong
npenynpexaneHns 3amMmblKaHUW Ha 3eMITH0 Y KOPOTKUX 3aMbIKaHWUN,

YTOObI MMeTb NpeacTaBrieHMe O COMPOTMBIIEHUMM U30NAUUN BCEW CETH,
NPOV3BOAAT U3MEepPEHMEe CONPOTMBIIEHNS Mo paboumMm HanpspkeHUeM ¢ noa-
knoveHnem notpebutenen (puc. 11.3).

E |
HATPY3KA
] I S

aB BC ca

> W O

r,lrlr MEFAOMMETP

L L T R T T L Y Y R A A A A VA A A Ve VA VT A Ve T e i Tl

Puc. 11.3. IamepeHune conpoTUBNeHns N3onaLumn OTHOCUTENbHO 3eMIu Nnoj
pabounMm HanpsKeHUEeM: @ — cXxeMa NnoaknoYeHns; 6 — cxeMa 3amelleHus

Takon KOHTPOSib U30MSUMM BO3MOXEH TOSIbKO B CETU C MU3ONUPYHOLLEN
HenTpanblo, T. €. B CETSX C 3a3eMSIEHHON HENUTpanbi NOCTOSHHbBIA TOK Mpu-
Bbopa KOHTpONA M30NAUUKM 3aMblkaeTcs Yepes3 Masioe conpoTUBEHME 3a3eM-
neHnsa HenTpanu, n npudop (MeraoMmeTp) NokasbiBaeT HOMb (puc. 11.4).

80



[MoaToMy wucnbITaTenbHOE Ha-
MpsKeHne OOIMKHO OblTb HE MEeHee R Mow A
U,om 9NIEKTPOYCTAHOBKM WU He-

Taknm o0pa3om, MOXHO Wn3Me-
pUTb TOMNbKO COMPOTUBMEHNE WN3O0-
naumn ¢oas OTHOCUTENbHO 3eMiu, a
COMpPOTUBNEHNE MexXay (asHOW  Puc. 11.4. 3aBUCMMOCTb COMPOTUBMEHMS]
V|3oj-|;||_||y|e[7| B pa6o'|'a|.0|_|_||e[7| CeTu On- W“3onAauMn OT NMPUNOXEHHOro HanpsHXXeHns
penenntb HEBO3MOXHO, Tak Kak OHO
LUYHTUPYETCA UCTOYHUKOM W MOTPeduTensiMmn, COMpPOTMBIIEHME KOTOPbIX
HEe3HaYNTENbLHO.

N3 cxembl 3amewieHna (puc. 11.3, 6) BugHo, 4to obliee conpoTme-
NeHne m3onaumMm cetn (akTMBHOE) He 3aBUCUT OT TOro, K Kakow dase
NpUBOopP NOOKITHOYEH,

[
|

CKOSbKO 6onbLue. CrinLIKoM 08 +---1
BonblUoe MKCnbITaTeNbHOE Hanps- 0.6 _____J:___l
KEHMEe MOXeT MoBpeauTb W30Ms- o
LMIO, HE UMEIOLLYIO CYLLECTBEHHbIX 04 F==-1-7
nedekrTos. 02 4-——i_4
L
| |
|

|
|
I I
20 40 60 80 100 U.B

Mrel
R, = asc (11.2)
rarB + r6 rC + rC ra

CyaouTtb 06 ucnpaBHOCTU UM O NOSABNEHUN AeEKTOB M30NALUM MO
pe3ynbTaTaM M3MEPEHUN Nnog HanpsbkeHMemM MOXHO NULlb NyTeM Co-
NOCTaBMEHMS C AaHHbIMM NPeablayLLMX 3aMepPOB.

[Mepnognyeckun KOHTPOMb M30NAUMK NMog pabounm HanpsiKeHnem
MOXHO MPOU3BOANTL MEraoMMETPOM, HO HanpsbkeHue, MoA KOTOpbIM
oKa3blBaeTCsa U30MsALMS, HAMHOMO NpeBbIaeT HOMUHANbHOE (MPOUCXO-
ONT CKIagupoBaHMe UCMbITaTeNbHOro U paboyvero HanpsikeHns).

UToObl HEe neperpysntb M30MNAUUI0 NPU U3MEPEHUsX, crnenyeTt Wuc-
nonb3oBaTb NPMOOpPbLI C HEOOMBLUMM UCTbITAaTENbHBLIM HaNpPsHKeHNneMm (He
6onee 20...30 B).

OrpaHnyeHne nepeMeHHoOro Toka vepes npubop nNpou3BoauTCA My-
TEM nogknyeHnmss OObIKHOBEHHOrO OMMeTpa 4epe3  [poccerb
(puc. 11.5).
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Puc. 11.5. Cxema nepmnoanyeckoro KOHTposna n3onAaumm oMmmMmeTpom

N3mepeHne conpoTmBIieHNs U30NAuMM B LaHHOW paboTe npoBOAUTCS Ha
MOZENn, COOTBETCTBYIOLLEN TpeboBaHuam 6esonacHocTn no NOCT 12.4.113-82
«PaboTbl y4ebHble nabopaTtopHble. Obwme TpeboBaHMss 6e30nacHOCTU».

B pearnbHbIX yCroBusiX UCNbITaHWUS NpoBoasaTca Gpuragon B cocTaBe He
MeHee 2 4Yen., Ha KOTOopbIX npom3BoauTenb paboT AomMKeH MMeTb KBanudu-
LMpOBaHHY0 rpynny He HWxe IV, a octanbHble — He Huxe lI.

N3mepeHne meraommeTpom npn U < 2,5 kB paspeluaetcs npu ksanudu-
LUMpOBaHHOM rpynne He Huxe 1.

N3mepeHne conpoTUBNEHUS U30MSAUMN KakoW-NMOO YacTu anekTpoycTa-
HOBKM MOXeT MpOu3BOAUTLCA TOrAda, Korga aTa 4yacTb OTKMKYEeHa CO BCeX
CTOPOH. [pu 3TOM n3MepeHnsa Henb3d NPON3BOLAUTL BO BPeEMS rpo3bl U Mpu
ee npubnuxeHun [5].

B nabopatopHon paboTe npeaycMOTPEHbl U3MEPEHUSI CONPOTUBIEHNS
nsonauum meraommeTpom tunos M1101, M4100/1 — M4100/5, M4101. Hawn-
bonbllee pacnpocTpaHeHne B MNPOMbILLSIEHHOCTM MNOMYyYMM MeraoMMeTpbl
M1101, koTopble Bbinyckanucb Ha 100, 500, 1000 B ¢ npegenamu namepenHuns
cooTtBeTcTBeHHO 100, 500 n 1000 MOMm. B HacTosiLiee BpemMsi MeraoMMeTpbl
M1101 3ameHeHbl Ha meraommeTpbl M4100/1 — M4100/5. OHn npegHasHa4e-
Hbl Ans paboTbl Npy TemnepaType okpyxatwero Bosgyxa ot —30 go +40 °C u
OTHOCUTEenNbHOM BriaxHocTn o 90 % npu Temnepartype +30 °C u BbinyckaroTcH
NATU MOAUMUKALMIA, pacCYMTaHHbIX Ha pasfnyHble AnanasoHbl U3MepeHUN
(0...2000 kOm, 0...1000 MOM) n HanpsbkeHnn (100, 250, 500, 1000, 2500 B).
[TuTaHne nx Npoms3BOAUTCHA BCTPOEHHbLIM reHepaTopoMm, NPUBOOMMbIM BO Bpa-
LLIEHNE OT PYKM CO CKOpOoCTblo 120 06/MUH.

82



11.2. NMopanoK BbINONHEHUSA paboThbl

11.2.1. 3MepeHne conpoTUBIEHNS U30NALIUM

@ MeraoMmeTp YCTaHOBUTb B rOpU3OHTasnbHOe nonoxeHue. 3axum J1-3
(MMHUA—3eMns) 3amblkaloT HAKOPOTKO. Bpalasa py4dky npubopa, npoBepsitoT
coBrnaeHue CTperku C HyneBbIM AefleHNEM LUKanbl U pasMblKaloT 3aXKMUMbI
-3, npogomkas Bpawiatb pydky. CTpenka octaHoOBUTCA Ha GECKOHEYHOCTH.
OTO cBMAeTeNbCTBYET 00 McnpaBHOCTM npubopa. NameputenbHble NpoBOA-
HWUKN OOSMKHbI UMETb KaYeCTBEHHYIO U30NALNIO.

@ CHATb HanpshXeHne B CETU NPU NOMOLLM NepeknoyaTens, NocTaBmB ero
B MONoOXeHue (BbIKI1.).

@ Mopgknountb NpmMbop No cxeme cornacHo puc. 11.2 n, Bpawiasa py4vky
npudopa co ckopocTbto 120 06./MUH, NPON3BECTN OTCYET NO LLKane.

@ PesynbTaTbl 3amMepoB 3aHecTn B Tabn. 11.1.

Tabnuya 11.1
PesynbTatbl 3amepoB

rl r2 r3 I’C
A-3 | B-3|C-3|4-B|B-C|A- C | cem-3

Cxema noakrnoyeHus

N3mepeHHoe 3Ha4e-
HWe COonpoTUBIEHUS
nsonauum, Om
HonycTtumoe conpo-
TUBNEHNE U30SALNM,
Owm

ConpoTuBrneHne N3onaummn «ceTb-3» onpeaenseTca no opmMyne Kak na-
pannenbHO COeAMHEHHbIE PE3NCTOPbI

r, = f1l2ls (11.3)
C - . .
Il + 103 143

()] I'IonyquHble pe3ynbTaTbl 3aMepoB BEJTINYNH COMPOTUBIIEHNA N30NALNN
CpaBHUTb C AONYCTUMbIMN 3HAYEHUAMN.

11.2.2. PacyeT BeNNYMHbI TOKa, MPOXOASLLEro Yepes YenoBeka

@ PaccunTtaTb BENMUYUHY TOKa, NPOXOAsALLEro Yyepes yenoseka npu ogHo-
MNONKOCHOM MPUKOCHOBEHMM MO bopmyne

url\/ (2 + ol + 14
Rh(flrz + 103 + r1r3) +1hhls .

e (11.4)
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@ Heobxogumble BENWMYMHBI ANsi pacyeTa TOKa, NPOXOoAsLero yepes 4e-
fioBeka, NpUHATL MO BapuaHTy, 3agaHHOMY npenogasatenem (tabn. 11.2).

Tabnuya 11.2
BapunaHTbl 1 4ONONHUTENbLHbIE AaHHbLIE ANs pacyeTa

Ne Bapu- ConpoTtueneHune HanpsbkeHue [lonycTimas ]
Tera 4enoBeka, NcnbiTyeMbin 06bekT
anta 0O cetu, B sennunHa R,
M
LLInHKn onepaTmBHOro To-
1 6000 220 10 Ka 1 HanpshkeHus LY B
anekTpoycTtaHoBkax U >
1000 B
BTopuyHble uenu n uenu
2 1000 380 1,0 NUTaHKUS BbIKNo4YaTenen
N pasbeguHuTenen
BTopuyHble uenu B pe-
3 6000 380 0.5 NEeNHO-KOHTaKTHbIX CXe-
Max
yctaHoBok U <1 kB
4 1000 220 1.0 Llenu nocTosiHHOro Toka
HanpsxeHnewm o 1,1 kB
5 6000 380 05 CunoBble 1 OCBETUTENb-
Hbl€ 3N1EKTPONPOBOAKMN
6 1000 220 0.5 PY n Tokonposoapbl
HanpsxkeHnem o 1 kB

@ Npon3BecTn OLLEHKY OMAaCHOCTU 3NEKTPUYECKON CeTu MO BeNUYUHE TO-
Ka, KOTOPbIA NPOTEKaeT Yepes YeroBeka.
@ CoenaTtb BbIBOObI M COCTaBUTb OTYET.

BOMNMPOCHI AnA CAMOKOHTPOIA

1. Nepeyuncnunte BNObI 3NEKTPUIECKON N30MALMN.

2. HazoBute npnbopbl 4151 U3MEePEHNS Ka4eCcTBa drEKTPUYECKON U30SALMMN.

3. Kaknmn napameTpamu XxapakTepusyeTcd KadeCTBO OJIeKTPUYeCcKomn
n3onaummn?

4. OBbACHMUTE METOAMKY NEPUOOMNYECKOTO KOHTPOSIS N30MSALNMN.

5. Kak npon3BoanTcs U3MepPEHME CONPOTMBNEHNS U3ONSALNM OTHOCUTENb-
HO 3emMnn noa paboymm HanpskeHnem?

6. Kakasi 3aBUCMMOCTb COMPOTUBIIEHUSI U30MALUUN OT NPUSTOXKEHHOIO Ha-
NPSXKEeHNA?

7. KakoBa BenMYnHa UCnbITaTENbHOrO HaNps>KeHUs1 NPy KOHTPOsSie n3ons-
umn?
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8. KTo nmeet npaBo npou3BoaAnTb M3MEPEHNE COMPOTUBIIEHUS U30NALNN
(cocTtaB Gpuragbl, X KBanNnMguUKaunoHHbIE rpynnbl)?

9. OxapakTepu3ynTe anekTpuydeckme TpasMbi.

10. lMepeuncnute TexHUYeckne cpeactBa, obecneumBarowme Gesonac-
HOCTb paboT B 3N1EKTPOYCTaHOBKaX.

CMNCOK JIUTEPATYPDI

1. TOCT 12.1. 009-76. CCBT. 9nekrtpobesonacHoCTb. TepMuHbI 1 onpe-
aenexHus.

2. MNpaBuna yctpouncTtea anekTpoyctaHoBok / MuHaHepro CCCP. — 5-e u3g,,
nepepab. n gon. — M.: QHeprounsgar, 1986.

3. MamoT, B.A. 3awuTta OT 3NEeKTPUYECKOro ToKa M 3NEKTPOMAarHUTHbIX
nonen: Y4yeb. nocobue / 6.A. MamoTt. — Xabaposck: N3a-so ABIYIC, 1999.

4. Kopabnes, B.I1. YcTponctBa anektpobesonacHoctn / B.MN. Kopabnes.
— 2-e u3g. — M.: OHepromnsgar, 1985.

5. XenesHskos, A.T. CnpaBOYHMK NO PEMOHTY 3NeKTPoobopyaoBaHUSA Ha
cynax / A.T. XenesHskos. — M.: CygoctpoeHue, 1982.

JNabopartopHasn pab6ota Ne 12
MCCNEOOBAHUE YOENNbHOIO COMPOTUBINEHUA 3EMITU

Llenb pabomei:

— MONYy4YnUTb HEOBXOOUMbIE HABLIKW O UBMEPEHUS N pacyeTa yaenbHOro
CONPOTUBNEHNS 3EMNU;

— 03HAKOMMUTBLCSA C UX HOPMUPYEMBIMWU NapameTpamMu.

12.1. KpaTkne Teopetnyeckue cBefieHUA

3eMna sBNsieTCsa MNoXum NPOBOOHMKOM J3J1EKTPUYECKOro TOKa. rnposoau-
MOCTb €€ B HECKOJIbKO MUJTJTMapaoB pa3 MeHbLle nNpoBOOANMOCTN METArlJ10B.
Hanpmmep, eClin cpegHee 3Ha4deHune yaeribHOro CorpoTuBIiEeHUA TpyHTa

p =10° Omm, To Meam p,, = 175407° Omm (npy 20 °C). OAHAKO MOCKOIbKY

nrowaab 3emMnu, Yepes KOTOPYH NMPOXOAUT SNEKTPUYECKUIA TOK, 0ObIYHO BECbMA
BEemnvKa, CONPOTUBMNEHME 3eMITN OKa3biBaEeTCH CPaBHUTENBHO HEOOMbLLNM.

Mpn 3TOM BENMYUHA YAENbHOrO CONPOTUBMNEHUS OonpeaenseTcs u3 Bbipa-
KEeHUs

p =$, (12.1)

roe R — conpotvenenne, OM, HekoToporo obbema 3emnu ceveHnem F, M2,
anudon |, m.
HauBbirogHenuve napamMeTpbl 3a3eMnuTenen (KOHCTPYKUUS, pasmepsbl, ry-
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OVHa 3anoXeHus 1 ap.) MOXHO MPOEKTUPOBaTb, 3Has XapakTep pacnpeneneHms
YOENbHOIO CONPOTMBIIEHNS p MO FyOMHE NOBEPXHOCTHBLIX CIIOEB 3EMIIN.

Hanbonee nporpeccuBHbIM METOAOM omnpeneneHus yaernbHOro Comnpo-
TUBNEHUS p NO rMybuHe sABNSETCA MeTO4 BEPTMKANbHOMO 3NEKTPUYECKOro

3oHamnpoBaHusa (BA3). OTOT MeTod OCHOBaH Ha CyLLEeCTBYIOLLEN 3aBUCMOCTH
MeXay pacnpegerneHneM yaenoHoro ConpoTuUBNEHUa p no rnybuHe semnu u

pacnpepenedHnemMm Ha NoBepxHOCTUn 3emMliin noTeHunanoB, CcOo3aaBaeMblX
SNIEKTPNHECKMM TOKOM B 3eMJ1€ OT TOHEYHOIo NCTOYHUKaA (SJ'IeKTpO,D,OB).
OnpeueneHme yaoeslnbHOro ConpoTuBIieHNA p OCyWEeCTBNAETCA B [Ba

aTana:

— NPOU3BOOAT 3NEKTPUYECKNe MU3MEPEHNs Ha MOBEPXHOCTU 3eMITIN U MO
AaHHbIM 3TUX N3MEPEHUIN CTPOAT KpuByto BI3;

— nyTemMm uHTepnpeTauumn (pacumgposkun) kpuson BA3 onpeaensoT anek-
TPUYECKYIO CTPYKTYPY 3€MIIN: YNCNO OLHOPOAHbLIX CIIOEB 3eMSN, MOLLHOCTb
(TONWMHY) 1 BENUYNHY YAOESTbHOrO CONPOTUBIIEHUS KaX4O0ro Cros.

[MpuHUMN gencTeus NodAcHseTcs Ha puc. 12.1.

B OByX TOYkax Ha NOBEPXHOCTU 3eMSIM CUMMETPUYHO OTHOCUTESIbHO TOYKU
namepeHuss 0 norpyxatot anektpoabl A 1 B, Ha3blBaeMble NUTaOLLMMK (TOKO-
BbIMW), Yepe3 KOTOpble B 3eMJTHO NMPOMYCKaKOT 3NEKTPUYECKUN TOK. DTOT TOK Bbl-
3blBaeT NoTeHuUmnasbl B pasfiMyHbIX TOKax NOBEpPXHOCTU 3emMnn. B aByx apyrmx
TOYKaX MOBEPXHOCTU 3eMnn (TOXXE CUMMETPUYHO OTHOCUTENbHO Toukm O) no-
rpyxatot anektpoabl M v H, Ha3biBaeMble npyeMHbiMK (MOTEHUManbHbIMK), U
BONbTMETPOM U3MEPSAIOT Pa3HOCTb NOTEHLMANoB Ha 3TUX 31eKTpoaax.
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Puc. 12.1. Cxema namepeHuns yaenbHoro conpoTmeneHuns semnun no metogy BO3

N3mepeHHOe yaenbHOe CONpOTMBIEHME 3eMNN p BblUMCASETCA Mo op-
myrne
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_ku

Pu . (12.2)
rae U — pasHocTb noTeHumnanoB, n3aMepeHHasi Mexay CpeaHMMM aneKkTpoaa-
mn M n H, Owm; | — namepeHHas sennuunHa toka, A; K — koadduumneHT ycra-

HOBKW, 3aBUCALLMA OT pacCToAaAHnA Mexay aneKkTpogamMu, onpe,qenqubM n3
Bblpa>XeHNA

« - PAMAH

e (12.3)

12.2. NMopanoK BbINONHEHUSA paboThbl

Cxema nogkntoyeHus npmbopa M-416 K cTeHay, UMUTUPYIOLLEMY U3Mepe-
Hue no puc. 12.2, npeacraBneHa Ha puc. 12.3.

M-416

1

2 3 4
ORORON®

e “

0

117 //{ 111 //1 Iy e nnny o e o 1l I/// ///|///
a a < a >
[ — P ——— P

Puc. 12.2. Cxema 30HOMPOBaHUS N3MePUTENbHLIM NpNbopom

0109030,

Puc. 12.3. Cxema nogkntoyeHust npnbopa M-416 k cteHay
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@ MooknounTb Npudop M-416 K cTeHay, Kak Noka3aHo Ha puc. 12.3.

@ [MepekntoyaTtenb AManasoHOB NOCTaBUTb B MOMNOXEHUe «Xijgo», a
perynsaTop 4yBCTBUTENbHOCTU NMOBEPHYTb BIEBO (B CTOPOHY YMEHbLLE-
HUS YyBCTBUTENBbHOCTK). HaxaTnem KHOMKU «peoxopa» npu yBenuye-
HUM 0O HamBosbLEero 3Ha4YeHUs1 YyBCTBUTESNTbHOCTUN YCTAHOBUTL CTPENKY
NHOMKaTopa Ha «0».

@ Ecnn unamepdemoe 3HavyeHne OKaXXeTCA MeEHbLUe TOro, KoTtopoe
MOXHO M3MEPATb Ha 3TOM AuanasoHe, TO Nepekryatens ycTaHaBnu-
BalOT B NONOXeHne «X,p», «Xs5» nnn «X;» 1 NnoBTOPSAIOT BbilLieNepeync-
NeHHble onepauun.

@ BbINONHUTL Kaxkabl 3aMep Npu ApyroMm pasHoce 3f1eKTPOaOoB, Npu
9TOM pacCTosiHME MeXxay 3eKTpogamMu Bcerga OOSMKHO OCTaBaTbCH
oanHakoBbiM (AM = MH = HB = a). CaenaTb Tpu 3amMepa npu pasnuny-
HbIX pa3HOCax 3MeKTPOoaOoB.

PesynbTat namepeHns paBeH NpouM3BEAEHUNIO NMOKa3aHMS LWKarbl pe-
oxopa, MHOXUTENS nepeknyaTensa agnanasoHoB U KOIULNEHTA YC-
TaHoBKM B33:

p =2paR, (12.4)

roe R — nokasanue nameputensa sasemrnieHnd, OM; a — KOadPUUNEHT
ycTaHoBku B3O3.
[laHHble U3MepeHun 1 NoAcHETOB YOenNbHOro CONpoOTUBIIEHNSA 3EMITN
npu nponssoacTee BO3 3aHocaTca B Tabn. 12.1.
Tabnuya 12.1
Pe3ynbTaTthl namepeHun

m a =2 | = ABI/2; MokasaHue Mpepen

| =4 + ] npubopa n3mMepeHuns Pur OM

@ Mo gaHHbIM Tabnuubl CTPOAT rpaduk 3aBUCMMOCTU YOESbHOIo Co-
npotmeneHus (kpueble BO3) OT nonypasHoca nuTaloWmnx SNeKTpoaoB

p, =T () B Gronorapndgmmyeckon cnucteme KoopavHat, NpeacTaBreH-
HOM Ha puc. 12.4.
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Puc. 12.4. KpuBble BEPTUKANbHOIO 3NEKTPUYECKOTO 30HAMPOBAHNS

Mo ocm abcumcc OTKNagblBalOTCA BESIMYMHDI nosfiypasHoca nntarLwmx
AJ1IEKTPOOOB | , @ N0 OCKU opAnHaT — COOTBETCTBYHOLWLIME UM 3HAYEHUA p,, .

@ Cpenatb BbIBO4 00 3MEKTPUYECKON CTPYKTYpe 3eMnu nyTem onpeaene-
HUS1 TONLUMHBI CIOEB FPYHTa C OAMHAKOBLIMU YAENbHLIMU CONMPOTUBMEHUAMMU p

1 pacnipeaerneHus ero rno riybuHe. [JaHHble 3aHOCATCS B Tabn. 12.2.

Tabnuuya 12.2
PesynbTaTtbl namepeHum

P1 | 4 P2 P P3 | 3

Opu1eHTMpOoBOYHbIE pacrnpedeneHns yaernbHOro COMpPOTUMBIIEHUS p MO
rnybuHe nokasaHbl Ha puc. 12.5.

Puc. 12.5. PacnpegeneHue yaenbHOro corpo-
TMBMEHNA MO rnybnHe

an/I NPOEKTNPOBaHNN 3a3eMITALLNX yCTpOIZCTB 6epeTCFI MaKCuMarlibHas
pac4yeTHad BeJlIMYnHa YyaeribHoro cornpoTuBIieHnA P pacu 3Ta BeJn4yu-

Ha onpegendaercsa Tak:
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ppacq = Pu >K1’2 131 (12.5)

roe K — ce30oHHbI kKoadduumeHT, K; — M3MepeHne Npou3BOAMTCA MpU
BNaXHoCTU rpyHTa; K> — nM3MepeHue npousBOAUTCS MPU CYXOM TPYHTE;
K3 — koadbdpmumeHT 3anaca.

Ce30HHble KOOI UUMEHTBI 3EMMIN N pacyeTHas MOLWHOCTb CNosi CE30H-

HbIX U3MeHeHun N, MMeloT 3HauyeHnss B COOTBETCTBMK C Tabn. 12.3.

Tabnuya 12.3
Ce30HHbIN KO3 PULIMEHT 3emMmn

KnumaTnyeckas 3oHa he, M K; K, Ks
lNepBas 2,2 7,0 4.0 2,7
BTopas 2,0 5,0 2,7 1,9
TpeTbs 1,8 4,0 2,0 1,5

BOMNPOCbI ANnA CAMOKOHTPOIIA

1. YTto Takoe yaenbHoe conpoTusrieHne 3emnn?

2. Oxapaktepusynte npmbopbl OANs U3MepeHus yaenbHOro conpoTusrie-
HUSA 3eMIn.

3. [lanTe cxemMy U3MepeHns yaenbHOro ConpoTUBNEHUS 3EMIN.

4. O6BbACHUTE KpUBblE BEPTUKANbHOMO 3fIEKTPUYECKOrO0 30HANPOBAHMS
(B33).

5. lante cxemy pacnpefeneHus yaenbHOro CornpoTUBNEHUA 3eMSiM Mo
rnybunHe

6. Kak pacnpenenserca Ce30HHbIN KOS(PPULMEHT 3eMNin Mo KrmaTuye-
CKNM 30HaM.

7. KakoB nopsifoK U3MepeHns ConpoTUBIEHUS 3eMnn?

8. Kak onpegendeTtcs BenuMymHa yaesibHOro ConpoTUBIEHUS 3eMnn?

9. YUto Takoe Buonorapmdpmmudeckas cuctema KoopauHaT ans onpegene-
Hus BO37?

10. Ing yero onpeaenseTcs yaenbHoe ConpoTuBieHne 3eMnm?

CMNCOK JIUTEPATYPDI

1. MNMpaBunna TeXHNMYECKOWN IKCNIyaTaumn anekTpoyctaHoBoKk. — M.: N34-Bo
HLl SHAC, 2003.

2. MNpaBnna TexHN4eCcKon akcnyaTaumm anekTpoyctaHoBok. — Cl16.: U3a-
Bo [1IEAH, 2003.
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3AKITIOYEHUE

HacTtoawun cbopHuK — aTO 0606LLEeHe MHOrONEeTHEro onbiTa NpoBeAeHUs
nabopaTtopHbix paboT no gucuunnmMHam «be3onacHoOCTb Xu3HeaeATesbHO-
cTn», «besonacHocTb Tpyga», cAenaHHoe KONMeKTMBOM Kadpedpbl «beso-
NacHOCTb XusHepeatenbHoctn» ABIYIIC.

C6opHUK aBNAeTCs NPOAOIMKEHMEM METOANYECKMX YKa3aHWN, BbiMyLLEH-
HbIX Kadbeapon B pasnuyHble rogpl (1995, 1997 n 2000), T. e. rnybokon n ge-
TanbHOM MX NnepepaboTKon B COOTBETCTBUMN C 4ENCTBYHOLLUMMM HA MOMEHT U3-
AaHUs 3aKoHoAaTENbHbIMM aKTaMn U HOPMaTUBHBIMU AOKYMEHTaMM.

B cbopHuke B 0006LLEHHOM BMAE U3NOXEHbI KpaTKne TeopeTnyeckne oc-
HOBbI, Kacatollnecs pasgesnia, No KOTOPOMY BbINOSTHAETCA nabopaTtopHas pa-
6oTa, BONpOCHI 41151 CAMOKOHTPOSIS U CINCOK PEKOMEHOYEMOM nNuTepaTypbl.

CosHaBasi, YTO B JaHHOM COOpHWMKE He BCE MOXET OKa3aTbCs yAaudHbIM,
aBTOpbl 3apaHee GnarogapHbl TEM, KTO BbICKaXXeT CBOM NpeafioXeHus U 3a-
MeyaHus no agpecy: 680021, Xabaposck, yn. Cepbiwea, 47, ABI'YIC, ka-
denpa «besonacHOCTb XN3HeOeATENbHOCTU.
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NMPUNOXEHUE 1

MakcmanbHasa BNaXHOCTb, CoOoTBeTCTBYOLLAaA

NoKa3aHNAM NMapaMeTpoB NCUXPOMETPa

Temnepartypa, MakcnmanbHas Temnepartypa, MakcnmanbHas
°C BMAXHOCTb, r/M> °C BMAXHOCTb, r/M>
7,0 7,513 19,0 16,477
7,5 7,775 19,5 16,990
8,0 8,045 20,0 17,735
8,5 8,323 20,5 18,085
9,0 8,609 21,0 18,650
9,5 8,905 21,5 19,231
10,0 9,209 22,0 19,827
10,5 9,521 22,5 20,440
11,0 9,844 23,0 21,068
11,5 10,176 23,5 21,714
12,0 10,518 24,0 22,377
12,5 10,870 24,5 23,060
13,0 11,231 25,0 23,756
13,5 11,604 25,5 24,471
14,0 11,987 26,0 25,209
14,5 12,382 26,5 25,964
15,0 12,788 27,0 26,736
15,5 13,205 27,5 27,539
16,0 13,634 28,0 28,344
16,5 14,076 28,5 29,183
17,0 14,530 29,0 30,043
17,5 14,997 29,5 30,929
18,0 15,477 30,0 31,842
18,5 15,971 30,5 32,748
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NMPUNOXEHUE 2
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NMPUNOXEHUE 3
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NMPUNOXEHUE 4

Tabnuya 1
OnTuManbHble BENUYUHBLI NoKasaTenen MUKpOKInMMMaTa
Ha pa6oq|/1x MecCTax Npon3BoaCTBEHHbIX I'IOMGLIJ,GHIAVI
Mepron Kateropusi pabort Temneparypa TemnepaTypg OTHocuTENbHas CkopocTb
rona Mo YPOBHHO s03yxa, °C MOBEPXHOCTEN, BMaXHOCTb ABWXEHMS
9Hepro3atpar, BT ! °C Bo3ayxa, % BO34yxa, M/c
XonogHein| la (go 139) 22-24 21-25 60-40 0,1
16 (140-174) 21-23 20-24 60-40 0,1
lia (175-232) 19-21 18-22 60-40 0,2
li6 (233—290) 17-19 16-20 60-40 0,2
[l (6onee 290) 16-18 15-19 60-40 0,3
Tennbin la (mo 139) 23-25 22-26 60-40 0,1
16 (140-174) 22-24 21-25 60-40 0,1
lia (175-232) 20-22 19-23 60-40 0,2
li6 (233—290) 19-21 18-22 60-40 0,2
Il (6Bonee 290) 18-20 17-21 60-40 0,3
Tabnuya 2
[onycTMmble BENWMYMHBI NOKa3aTenen MmMkpoknmmara
Ha pabounx Mectax NPOM3BOACTBEHHbIX MOMELLEHNN
TemnepaTtypa o< = CKopocTb aBuxe-
Bo3ayxa, °C o0 I 2 X | HvA BO3AYXa, m/c
Mepunon |Kateropmsa| [uanasoH [nana3soH § § O E L%) 2 ﬂ:zl\f':: n::OHa
roga paboT HXe onTK- Bbieontn- | & S ° S ?g E)E paTyp
MarnbHbIX MarbHbiX | = R 59 ol BBILIe
BESMYMH Beuumn | 2 S onm- - onTiMarte-
ManbHbIX HbIX
Xonoga- la 20,0-21,9 | 24,1-25,0 | 19-26 | 15-75 0,1 0,1
HbIN 16 19,0-20,9 | 23,1-24,0 | 18-25 | 15-75 0,1 0,2
lla 17,0-18,9 | 21,1-23,0 | 16-25 | 15-75 0,1 0,3
116 15,0-16,9 | 19,1-22,0 | 14-23 | 15-75 0,2 0,4
" 13,0-15,9 | 18,1-21,0 | 12-22 | 15-75 0,2 0,4
Tennbin la 21,0-22,9 | 25,1-28,0 | 20-29 | 15-75 0,1 0,2
16 20,0-21,9 | 24,0-28,0 | 19-29 | 15-75 0,1 0,2
lla 18,0-19,9 | 22,1-27,0 | 17-28 | 15-75 0,1 0,4
116 16,0-18,9 | 21,1-27,0 | 15-28 | 15-75 0,2 0,5
11 15,0-17,9 | 20,1-26,0 | 14-27 | 15-75 0,2 0,5
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NMPUNOXEHUE 5
Tabnuya 1

Bpems npebbiBaHUs Ha pabounx mecrax
Npu TemnepaTtype Bo3ayxa Hike OOMNYCTUMbIX BENUYUH

TemnepaTtypa Bo3gyxa

Bpewms npebbiBaHus, He bonee, Npu KaTeropusax pabor, Y

Ha paboyem mecte, °C

la 10 lla lio

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

| o ~NO O~ WNBE

| coNO O WNPEF |

| O ~NO O WNPEF |

oO~NOOOTDAWN - |
| o ~NO O WNE |

Tabnuya 2

Bpems npebbiBaHnsa Ha paboumx mecTtax
Npun Temnepartype Bo3ayxa Bbllle A0NYyCTUMbIX BENUYNH

TemnepaTtypa Bo3gyxa Ha
paboyem mecte, °C

Bpemsa npebbiBaHnsa, He 6onee, Npu Kateropusax pabor, Y

la, 16 lia, 1i6 [l

32,5
32,0
31,5
31,0
30,5
30,0
29,5
29,0
28,5
28,0
27,5
27,0
26,5
26,0

1 — —
2 - —
2,5

N -

2,5

(62 RSN V)
N -

5,5 2,5

g b~ w

9,5

| 0o ~N O
g b~ w

5,5

| 0N O

o ~N O
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NMPUNOXEHMUE 6

BapuraHTbl BbINOSIHEHUS pacyYeTHOW YacTun nabopaTopHon paboTsl

No NCTOYHUK PaccTtosiHne 3eneHas 30Ha
HaumeHoBaHue La, y
Bapy- TeppUTOpM Lyma u ero EA | AOpacuetHoir | pap- |
aHTa PP YPOBEHb A TOYKHU HOCTb P
1 |bonbHuua BeHTnnauuns 100 280 1 12
2 |lMnowapka otabixa | Komnpeccop 105 180 2 23
3 |CanaTopun [unsenb 110 150 1 18
4 \Nnowapka e‘eTCKMX Komnpeccop 105 150 3 28
yuypexneHum
5 |YyacTku wkon BeHTnnauuns 100 200 2 21
6 | Tepputopusixuneix | p .00 115 240 3 30
JOMOB
7 |Y4acTKu LIKOJST Komnpeccop | 110 280 2 24
8 | Tepputopusi xurbix BeHTunatop 105 250 3 26
JOMOB
9 |bonbHuUa [unzenb 120 200 1 18

NMPUNOXEHUE 7

CHmxeHne YPOBHA 3BYKa L nonocamu 3eneHbix HacaxgeHnn

MNonoca 3eneHbix

LLnpmHa nonocel, M

CHwmxXeHune YPOBHA

HacaxxaeHui 3Byka DL
OpgHopsagHas 12 5
To xe 18 8
[ByxpagHas 23 10
[Byx-TpexpsagHas 28 12
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NMPUNOXEHUE 8

[onyctumble ypoBHM 3ByKOBOro gaenexus Ly, , ab,

N 9KBMBASIEHTHbIE YPOBHU 3BYKa, ABA, Ha Tepputopum
Xurnowm 3acTtpouikn B cootBetctBum ¢ CHull 11-12-77

OkTaBHble nonocsbl YacTtorT, [y, OKBUBArEHTHbIN
TeppuTopus 63 [125]250]500] 1000 | 2000 | 400| 8000 | ypoBeHb 3ByKa,
YpOBHM 3BYKOBOro gasneHunsd, ob OBA

Tepputopus 6onbHUL,

caHaTopueB, Heno-
CpPeACTBEHHO npune- 59148 40|34 | 30 | 27 | 25| 23 35

rarowias K 3gaHuto

Tepputopus, Herno-
CPeOCTBEHHO npwure-
rarowas K XXunbiMm go-
MaMm (B 2 M OT orpax-
AaroLLMX KOHCTPYKLMN),
nnoLiaakn otagixa 67|57 |49 44| 40 | 37 | 35| 33 45
MUKPOPANOHOB, rpynn
XWIbIX JOMOB, NJ10-
LaaKku AeTCKuxX o-
LLUKONbHbIX y4pexae-
HWUW, y4aCTKK LLKON
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