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1. TPEBOBAHMA K HOPAAKY BBIIIOJTHEHHUA U OPOPMJIEHHUTIO
JIABOPATOPHBIX PABOT

OTueTsl 110 1a00paTOPHBIM paboTaM CIEAYET BBINOIHATH B OTACIbHON TETPAIH,
Ha TUTYJIBHOM JIUCTE KOTOPOM YKa3bIBAOTCS: MHCTUTYT; Ipymnna; paMuius, ums, oT-
YEeCTBO CTYJEHTa, HOMEp 3aueTHOM KHWkKU. Kaxaas mociemyromas gsabopaTopHas
paboTa JoJIKHA HAUMHATHCS C HOBOW CTPAHUIIBI.
Kaxx11p1i1 OTYET JIOJIKEH COJepKATh:
1. HammenoBanue 1abopaTopHO pabOTHI.
2. Lenp paboThI.
3. O6mue cBeneHus (KpaTkas TEOpHUs BOIIPOCA U IPUMEHSIEMbIE TIPUOOPHI).
4. HopmaTtuBHbIE TpeOOBaHUS K NapameTpam (pakTopoB, OLIEHUBAEMbIX B paldoTe.
5. DkcnepuMeHTanbHas 4acTh (HE0OXOoauMble TaOJMUIBI M PUCYHKH YKa3bIBACT
PernoJaBaTesb).
6. BbIBOABI O COOTBETCTBUM HU3MEPEHHBIX NapamMeTPOB HOPMATHUBHBIM TpeOOBa-
HUSM.
7. PekoMeHnnauuu (00IIHE MEPONPUATUS MO CHUKEHUIO BO3JEHCTBUS BPEIHBIX
IIPOU3BOJICTBEHHBIX (DaKTOPOB M MHAUBUAYaJIbHbIE CPEJCTBA 3aIUTH PAOOTHUKOB).



2. JABOPATOPHAS PABOTA «OHEHKA MUKPOK/IUMATA
MNPOU3BOJCTBEHHON CPEJbI»

2.1. easb padoTsl

O3HaKkOMJIEHHE C OCHOBHBIMHM CBEJICHUSIMU O NapaMeTpax BO3AYILIHOM CpEeIbl U
UX BIIMSIHUW HA OPraHHW3M 4YelloBeKa. M3yueHne npyuHIUIIOB TUTHEHUYECKOTO HOPMHU-
pOBaHUs MapaMeTPOB MUKPOKIIMMATa B MMPOU3BOACTBEHHBIX MOMEIIEHUAX U Ha pabo-
yux Mectax. OCBOCHHE METOJIOB U CIIOCOO0B U3MEPEHHS MTapaMeTPOB MUKPOKIMMATa
U U3MEpUTENbHBIX TpubopoB. [IpnobpereHrne HABHIKOB CAHUTAPHO-TUTHECHUYECKOM
OIICHKY MUKPOKJIMMATa U Pa3paboTKu MEPONPHUITHI MO yIYUIICHUIO YCIOBUH TPYy/a.

2.2. OOmme cBegeHus

MuxkpoxkIMMaT NpoOU3BOACTBEHHbBIX NMOMELIEHHUH — 3TO IapaMeTphl BO3yLI-
HOM Cpeapl MMOMEIIEHUM, COBOKYITHOCTh KOTOPBIX OIPENENseT JEHCTBUE BO3IYLIHON
Cpeabl Ha OPTaHU3M YEJIOBEKa.

IapamMeTpbl MUKPOKJINMATA U €IMHUIBI UX U3MEPEHUS:

— TeMIieparypa Bo3nyxa, °C;

— TeMneparypa rnosepxsocrten, °C;

— OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yXa, %o;

— CKOPOCTb JBMXKEHUS BO3/1yXa, M/C;

— MHTEHCHUBHOCTB TEILIOBOTO 00IydeHusI, BT/M’.

Pa3znuyaror aOCONIIOTHYIO, MAKCUMAJIbHYI0 U OTHOCUTEJBHYIO BJIa)KHOCTb BO3-
ayxa.

AGCOJTIOTHO# BJIAKHOCTBIO p, T/M’ Ha3bIBACTCS MACCOBOE KONMYECTBO BOJISHO-
ro mapa, cojepxamerocst B 1 M’ BIaXHOT0O Bo3ayxa. MaKCHMAJIbLHAS BJAKHOCTD
Py T/M° — MAKCHMAJTBHO BO3MOXHOE COJIEPIKAHME BOISHOTO 11apa B BO3AyXe MPH JaH-
HOM Temnieparype. OTHOCUTeIbHASA BJIAKHOCTb ¢ — OTHOIIICHHE a0COTIOTHOM BIIaXK-
HOCTH p K MAaKCUMAJIbHOM BJIAXXHOCTH p,, IIPA OJTHOM U TOU K€ TEMIIEpaType:

9 =(p/p,)100% 2.1)

IIpou3BoacTBeHHAas1 cpea — NPOCTPAHCTBO, B KOTOPOM OCYIIECTBIISIETCS TPY-
JI0Basi IESITENILHOCTD YesioBeKa. K ajeMeHTaM pou3BOACTBEHHOM Cpeabl OTHOCSATCS:
npeAMeThl  TpyAa, CpelAcTBa TpyAa, NPOAYKTHI TpyAa, OHEPrusi, HPUPOIHO-
KITUMaTU4IecKue (PaKTopbl, pacTeHUs, )KUBOTHBIC, IEPCOHAT.

IIpon3BoacTBeHHBbIE MOMENIEHUS] — 3aMKHYTbIE MPOCTPAHCTBA IMPOU3BOJCT-
BEHHOM CpeJibl, B KOTOPBIX MOCTOSIHHO (TI0 CMEHaM) WM NEPUOJIUYECKHU (B TEUCHHE
paboyero JHs) OCYIIECTBIISIETCS TPYAOBAsl I€ATEIbHOCTD JIFOACH.

PabGouasi 30Ha — IPOCTPAHCTBO BBICOTOM 1O 2 M HaJ YpPOBHEM II0JIa, HA KOTO-
PBIX HAXOJATCA MECTa MOCTOSIHHOTO MJIM BPEMEHHOTO PeObIBaHUs PaOO0TaIOIIHX.

Paboyee MecTO — y4acTOK MOMEILIEHUS, HA KOTOPOM PabOTaIOIIUNA MOCTOSHHO
WIM BPEMEHHO MPEOBIBAET B MPOIECCE TPYAOBOU NEATEILHOCTH.

Xo0JI0AHBIN MEePHOo] roJa — NEepUo roJa, XapakTEPU3yeMbIi CPEAHECYTOUYHOU
TEMIIEPATypOil HapYyKHOro Bo3ayxa, paBHoi +10° C u Huxe.
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Tenublii mepuox roga — mnepuoj roja, XapaKTEpU3yEMBIH CpPEIHECYTOYHOU
TEMIIEPATYPOI HApYKHOTro Bo3ayxa Baiie +10° C.

CpeaHecyTo4yHasi TeMIepaTrypa Hapy:KHOIO BO3JAyXa — CPEIHsS BEJIMYMHA,
U3MEpPEHHAas B OIPEJICIEHHBIE YaChl CYTOK Y€pe3 OJMHAKOBbIE NHTEPBAJIbl BPEMEHH.

TemnoBas Harpyska cpenbl (THC) — couetanHOe n€iicTBUE Ha OpraHu3M 4e-
JIOBEKa IapamMeTpoB MUKPOKIUMATa (TeMIeparypa, BIaXXHOCTh, CKOPOCTh JIBHXKECHHUSI
BO3/lyXa, TEIJIOBOE 0OJy4YEeHHE), BEIPA)KEHHOE OJTHOYHCIIOBBIM Toka3aresneM B °C.

Biusinue napamMeTpoB MUKPOKJIUMATA
HA MPOU3BOJACTBEHHYIO J1eSITeJILHOCTh YeJI0BeKa

Kaxxap1ii B OTAETBHOCTH U B PA3IUYHBIX COYCTAHUSIX MapaMeTpbl MUKPOKIUMA-
Ta OKa3bIBAIOT BIUSHUC HA (PYHKIIMOHAIBHYIO ACATEIHHOCTh YEJIOBEKa, €r0 CaMOUyB-
CTBUE ¥ 310poBhe. Kak ciencTBue, mapamMeTpbl MEKPOKJIMMATa BIUSIOT HAa TIPOU3BO-
JTUTEBHOCTD TPY/Ia U TaKe Ha TTOKA3aTelId TpaBMaTHU3Ma.

Boicokasi TemMnepaTtypa Bo3ayXa CIIOCOOCTBYET OBICTPOMY YTOMJICHHIO pado-
TAIOIIEr0, MOKET MPHUBECTH K MEperpeBy, TEIIOBOMY yAapy Wid npog3zaboieBa-
Huo. Hu3kasi TeMnmepatypa MOXXET BbI3BaTh MECTHOE HUIM OOIIee OXJIaXKICHUE
OpraHu3Ma, CTaTh MPUYUHON MPOCTYTHOTO 3a00JeBaHUS WM OOMOpOXKeHUs. BbI-
COKasi OTHOCHTEJbHASl BJAKHOCTH IPU BBICOKOW TeMIepaTrype BO3JyXa CIO-
coOCTBYET MeperpeBy opraHu3Ma, Mpu HU3KOW - YCUIIMBAET TEIJIOOTIauy C MOBEpX-
HOCTH KOXH, YTO BEJIET K MepeoxiaxaeHuto oprann3mMa. Huskas BJIa’KHOCTb BbI-
3BIBAET MEPECHIXaHUE CIU3UCTBHIX 000J0YEK AbIXaTeabHBIX MyTel. [10ABUKHOCTH
BO31yXa dQPEKTUBHO CIOCOOCTBYET TEIUIOOTAa4€ OpPraHru3Ma YeJOBEKa U TOJI0XKH-
TEJIHHO BIIUSET MPHU BHICOKUX TEMIIEPATypax U OTPHUIATEIHLHO — MPU HU3KHX.

CyOBeKTHBHBIE ONTYIICHUS YEeTOBEKA MEHSIOTCS B 3aBUCUMOCTH OT U3MCHCHHUS
napamMeTpoB MUKpoKJnMara (tadi. 2.1)

Tabmuma 2.1.
3aBUCHUMOCTh CYObEKTHBHBIX OIIYIICHUN YEJIOBEKA OT apaMeTPOB pabodeil Cpeibl

Temmneparypa | OTHOCUTENbHAS BIAXK-
o CyOBEeKTUBHBIE OLIYIICHUS
BO31yXa, °C HOCTh BO3/yXa, %

21 40 Haubonee npustHoe cocTosiHue
75 Xopoliee, CIIOKOMHOE COCTOSTHUE
85 OTCyTCTBHE HENMPUATHBIX OLLYILICHUN
90 YcTanoctb, NOJaBICHHOE COCTOSIHUE

24 20 OTCyTCTBHE HENIPUATHBIX OLIYIIEHUN
65 HenpusitHbie onrynmenus
80 [TorpeGHOCTH B OKOE
100 HeB03MOKHOCTD BBINIOJIHEHHMSI TSKEION paboThl

30 25 HenpusitHbie ontymeHus OTCyTCTBYIOT
50 Hopwmaibhast paboTocnoco6HOCTh
65 HeB03MOKHOCTD BBITIOJTHEHUS TSHKEIION pabOThI
80 IloBpIlIEHHE TEMITEPATYPBI TENA
90 OnacHOCTb 1Sl 310POBBS




B omnpeneneHHOM MHTEpBajie U3MEHEHHS! YKAa3aHHBIX MapamMeTpOB OPraHU3M
YeJioBeKa, MPEJCTaBISIONIMI cO00 TEPMOJUHAMUYECKYIO CHUCTEMY C BHYTPEHHHUM
UCTOYHUKOM 3HEPrUHU, CIOCOOEH CaMOCTOSTEIbHO MPHUCHOCAOIMBATHCS K OK-
pyXaroluMm ycioBusiM. Takasi ClIOCOOHOCTh HAa3bIBAETCSI TEPMOPETYJISALINEH.

Tepmoperyasiuuss — 3TO COBOKYMHOCTh (DU3MOJOTUUECKUX M XUMHUUE-
CKHMX IPOLECCOB B OPraHU3ME YEJIOBEKAa, HAPABJICHHBIX Ha MOJJIEPKAHUE TO-
cTostHHOM Temneparypsl tena (36,6+0,5 °C), He3aBUCUMO OT BHELIHUX YCJIOBUH H
TSKECTH BBINOJIHSEMON paboThl. TepMoperyasuus HaX0AUTCS MOJI KOHTPOJIEM LIEH-
TpPaJbHOW HEPBHOM CUCTEMBI.

Paznuyaror XuMHuecKyro 1 pU3NIECKYI0 TEPMOPETYIISLHH.

XuMu4ecKasi TepMOPeryasiius peryjiupyeT TEIUIOBbIIACICHUE OpraHu3Ma U
JOoCTUTAaeTCs ociablieHneM OOMeHa BELIECTB IPHU yIpo3e MeperpeBaHusl OpraHu3-
Ma WIH YCUJIEHUEM €ro NP NEPEeoXJIaXACHUH. Pojab XUMUYECKOW TEPMOPETYJIALINH B
TEIUIOBOM PaBHOBECUU OpraHU3Ma C BHEIIHEU CPElON HEBEIUKA.

dusuvyeckasi TepMoOperyasiius peryjupyeT oTJady TeIia B OKpyXKako-
Y0 Cpely B BUJE MHPPAKPACHOTO HM3JyUYEHHUs 3a CUET HarpeBa BO3yXa, OMbI-
BAIOILIETO MMOBEPXHOCTh TeJjia YesloBeKa (KOHBEKIIMS) M HCIapeHus Biaru (mora) c
MOBEPXHOCTHU TeJa U CIU3UCTHIX 000JIOUEK BEPXHUX JAbIXaTelbHbIX myTed. [Ipu
sToM cBbIie 80% Tera oTaaeTcs yepe3 KOKHbIA MOKPOB.

CooTHoLIEHHE MEXAY Pa3IMYHBIMU BHJIAMHU OTJIA4U TEIUIa MOXXET U3MEHSTh-
Csl B 3ABUCUMOCTH OT METEOPOJIOTMYECKUX YCIOBUM U COYETAHUS [TaPAMETPOB.

Taxk, Harpumep, Npy NOBBILIEHUU TEMIIEPATYPbl BO3AYyXa, OrPAKIAIOIINX KOH-
CTPYKLMH W MPEIMETOB TEIUIOOT/Aa4ya YEJIOBEKA MYyTEM KOHBEKLIMHU U U3JIy4YEHUS
3aTpyJHSETCS, a UCIAPEHUEM YBEJIMYHUBAETCA. B TakuX yCIOBUSAX MPU OrpaHUYECHHUH
UCHapeHusl (KaueCTBO OJIEXbl) MOKET HACTYNHTh IEPErPEB OPraHW3Ma, BbI3BaHHBIM
HapyuieHneM (yHKIIMH TePMOPETYIISALNHU, HA3bIBAEMbI TEIUIOBBIM yaapoM. CuMmTo-
MbI TEIJIOBOTO yJiapa - MOBBIIIEHUE TEMIEPATyphl Tella, 0OMIbHOE MOTOOTIEIECHHUE,
paccTpoMCTBO KOOPIMHAIIMU JBUXKEHUM, CUIIbHAS TOJIOBHAS OO0JIb.

Hapymenue BoiHO-COJI€BOro oOMeHa B pe3yjibTaTe MHTEHCUBHOIO MOTOOT/AEIIE-
HUSI MOXET MPUBECTH K TaK HAa3bIBAEMOW CYJOPOKHOM 00JIe3HH (CyIOpOTH - 0COOEH-
HO YacTO B UKPOHOXXHBIX MbIIIIAX). TerioBoil yaap u Cy10pord MOTYT 3aKOHYUTHCS
cMepTenbHbIM ucxogoM. HebnaronpustHoe Bo3/eCTBUE HU3KOM TeMIEpaTypbl BO3-
Jyxa U, KaK CJIEJICTBUE, MEPEOXJIaXKACHUE OpraHu3Ma uejoBeKa NMPUBOJAUT K 3aboJe-
BaHUSM THepudepuueckodl HEPBHONW CUCTEMbI, OCOOEHHO IMOSCHUYHO-KPECTLIOBOMY
PaaUKYJIUTY, HEBPAJITUU JINLIEBOIO, TPOMHUYHOTO, CEAAIMIIHOIO U APYTUX HEPBOB,
00OCTPEHHIO CYCTaBHOT'O MBILIIEYHOTO PEBMATH3Ma H JIp.

[ToBbImIeHHas BIAXHOCTh BO3yXa YCyryOisieT OTpHIIaTeIbHOE NEHCTBHUE BBICO-
KUX W HU3KUX TEMIEpaTyp, 3aTpydHSET TEIUIO0TAady 3a cyeT noreHus. Huskas
BJIA)KHOCTb IPH BBICOKOW TeMIEpaType MPUBOJIUT K MOSABICHUIO CyXOCTH CIIU3H-
CTBIX 000JIOUEK BEPXHUX JIbIXaTEIbHBIX MyTeW (BO3HUKAET CyXOH Kallelb U T.I1.)

[ToBbIlLIEHHAs] CKOPOCTh JBMXKEHHS BO3/yXa B YCJIOBHUSIX HU3KOW TeMIlepaTyphl
YBEJIMYMBAET TEIJIOOTAAauy, BO3HUKAIOT MEPEOXJIaXKICHUE U MPOCTYHbIE 3a00ieBa-
Husl. B yclIOBUSIX BBICOKOH Temmeparypbl OOJbIIasi CKOPOCTh JBMXKEHHUS BO3/lyXa HE
BCErJa MPUBOJUT K YBEJIMUCHUIO TEIJIOOTAAYN TEJIA YEIOBEKA.



2.3. HopMmaruBHbIe TpeOOBaHUSA

HopmaTtuBHbIe TpeOOBaHUs K BO31yXy pabouedl 30HbI W mapameTrpaM MHUKpO-
KJINMAaTa MPOU3BOACTBEHHBbIX nmomenieHuit ycranosieHnsl B ['OCT 12.1.005-88 [1] u
CanlluH 2.2.4.548-96 [3], CII 60.13330.2012 [4]. IIpuHaTsl onTUMAJILHBIE U J10-
NMyCTHUMBIE TTapaMeTpbl MUKpOKJIMMaTa. BeiOOp mapamMeTpoB OCYIIECTBISETCS B 3a-
BUCHMOCTH OT Mepuoaa roaa (cM. n.2.2) u KkaTeropuud pador, KoTopasi IpUHUMAET-
Csl Ha OCHOBE MHTCHCHBHOCTH OOINMX JHEpro3aTpar opraHuzMa B kkan/d (Bt) mpu
BBITIOJTHEHUHU JAHHOTO BUAA paboT (cM.Tadm. 2.2)

Ta6mmma 2.2.
Pasrpannyenue paboT Ha KaTETOPUU IO dYHEPro3arparaM
Haunmenona- DHepro3arpartbl
HHE KaTero- | (... Br XapakTtepuctuka paboT
pun
la | 10120 | 10139 PaboThl cuns win ¢ He3HAYUTENbHBIM (PU3NYECKUM Ha-
MPSDKCHUEM
Jlerkue =
6 | 121-150 | 140-174 Pabotel cuas, cTos wiM cBsi3aHHBIE C XOABOOH U compo-
BOJKJIAIOIIUECS HEKOTOPBIM (DU3MYCCKUM HANPSHKEHUEM
Pabothl, CBs3aHHBIE C MOCTOSSHHON XOJLOOW, mepeme-
Ma | 151-200 | 175-232 meHueM MeNKuX (70 1 Kr) u3aenuii uiaum npeaMeTroB B
Cpen- MOJIOKEHUU CTOSI WU CHUJS U TpeOyrolIue OnpeaeneH-
HeH Ti- HOTO (PM3UYECKOr0 HAMPSHKEHUS
HKECTHU Pabothl, cBs3aHHBIE C XOIB0OM, TIEpEeMEIICHHEM U Tie-
116 | 201-250 | 233-290 | perockoil TshxecTed 10 10 Kr ¥ CONMPOBOXKIAIOIIHECS
YMEPEHHBIM (PU3UYECKUM HAMIPSKECHHEM
PaboThl, cBSI3aHHBIE C MOCTOSHHBIMH NEPEIBUKCHUIMHU,
Tsoxe- I 6onee 6onee nepeMeIieHueM U MEPEeHOCKON 3HAUYUTENbHBIX (CBBIIIE
JIBIC 250 290 10 xr) TspKecTel M TpeOyromme OoabIuX (PU3nIeCKux
YCUIIUHI

ITokazarenu MUKPOKJINMATa JOJKHBI obecneynBaTh COXpPaHCHHUC TCIIJIOBOI'O
OajraHca 4eJIoBeKa C OKp}/)KaIOI_HCﬁ CpG,ZIOﬁ U IogACPKaHHUC OIITUMAJIBHOI'O UJIN O0-
IMyCTUMOT O TCILJIOBOI'O COCTOSAHUA OpraHru3Ma.

2.3.1. OnTuMajibHbIE MapaMeTPbl MUKPOKJINMATA

OntumalnbHbIe MapaMeTpbl MUKPOKJIHMMAaTa YCTAHOBJICHBI 10 KPUTEPHUAM OITH-
MaJIbHOT'O TETUIOBOTO M (DYHKIITMOHAJIBLHOT'O COCTOSHHS YenoBeka. OHM 00eCTIeYMBaIOT
oO11iee 1 TOKaIbHOE OIIyIIEHNE TETIOBOr0 KoM(opTa B TeUeHHE §-4acoBOr paboueit
CMEHBbI TPU MUHUMAJIbHOM HANPSHKEHUU MEXAHU3MOB TEPMOPETYJISILIUM, HE BbI3bIBA-
0T OTKJIOHEHUH B COCTOSIHUU 3J0POBbS, CO3JAIOT MPEANOCBUIKH JJISI BBICOKOTO
YPOBHSI pabOTOCIOCOOHOCTH, SIBJISIFOTCS MPEANOUYTUTEIIBHBIMU U MPUHUMAIOTCS, B
OCHOBHOM, Ha CTaJIUU MPOCKTUPOBAHUS TIPEATPUITHH.

OnTuMalibHBIE MapaMeTpbl MUKPOKIMMATA JIOKHBI COOTBETCTBOBATH BEIMYH-
HaM, NpuBeIeHHBIM B Ta0:.2.3. [lepenanbl TemnepaTypbl BO3yXa MO BBICOTE U IO
TOPU30HTAIM, a TaKXKe M3MCHEHUS TEMIIEpaTyphl BO3JyXa B TEUEHHUE CMEHBI IpHU
obecrieueHUr ONTUMAJIbHBIX BEJIMYWH MUKPOKJIMMATa Ha pabo4yuX MecTax He JOJIXK-
HbI TipeBbIaTh 2° C U BBIXOAUTH 3a MPEACibl BEIUYNH, YKa3aHHBIX B Ta01.2.3 s
OTJICJIBHBIX KaTETOpuid padoT.



Tabnuua 2.3.
OnTuManbHbIC BEIMYMHBI TIOKa3aTeei MUKPOKINMATa
Ha paboYMX MECTax MPOU3BOJICTBCHHBIX MTOMEIIECHUN

ITeprion | Karteropus | Temnepatypa | Temnepatypa no-| OtHocutenbHast Biax- | CKOpOCTb JBHXKE-
roga pabot Bo3ayxa, °C | BepxHocrei, °C HOCTb BO3/TyXa, % HUSI BO3/TyXa, M/C
Ia (mo 139) 22-24 21-25 60 —40 0,1
Xomon- 16 (140-174) 21-23 20-24 60 —40 0,1
- Ila (175-232) 19-21 18-22 60 —40 0,2
116 (233-290) 17-19 16 -20 60 —40 0,2
I11 (>290) 1618 15-19 60 —40 0,3
Ia (mo0 139) 23-25 22-26 60 —40 0,1
16 (140-174) 22-24 21-25 60 —40 0,1
Terusrii | 11a (175-232) 20-22 19-23 60 —40 0,2
116 (233-290) 19-21 18-22 60 —40 0,2
I1I (>290) 18 -20 17-21 60 — 40 0,3

2.3.2. lonycTuMBbIe mapaMeTpbl MUKPOK/JIUMATA

JlomycTuMbIe mapaMeTpbl MUKPOKIMMATa YCTAHOBJICHBI 1O KPUTEPHUSAM JOITyC-
TUMOTO TEIUIOBOTO U (PYHKIMOHAIBHOTO COCTOSIHUSI YeJIOBEKa Ha MEPHOJI 8-4aCOBOM
paboueit cmeHbl. OHU HE BBI3BIBAIOT MOBPEXKICHUN MM HAPYIICHUW COCTOSIHUS 3]10-
POBBS, HO MOT'YT NMPUBOJUTH K BOSHUKHOBEHHUIO OOIIUX M JOKAJIbHBIX OIIYIICHUH Te-
IUIOBOTO JAUCKOM(OPTA, HAMPSHKEHUI0 MEXAHW3MOB TEPMOPETYJSLUU, YXYIUIEHUIO
CaMOYyBCTBHS U TMOHIKEHUIO paboTocrmocoOHoCTH. JlomycTHMBIe apaMeTphl ycTa-
HABJIMBAIOTCS B CIydYasiX, KOT/Ia T0 0OOCHOBAHHBIM MPUYWHAM HE MOTYT OBITh 0Oec-
NIEYCHBI ONTUMAIBHBIC TTAPAMETPHI.

JlomycTuMbIEe BEIMYMHBI TIOKa3aTelied MUKpOKIMMara Ha pabodymx MecTax
JIOJKHBI COOTBETCTBOBATh 3HAYEHUSM, MPUBEIACHHBIM B Ta0J.2.4 MPUMEHHUTEIHLHO K
BBITIOJTHEHUIO pa0OT Pa3IMIHBIX KaTETOPUN B XOJIOAHBIA U TETUIBINA TIEPUOJIBI TOA.

[Tpu obecriedyeHnn JOMYCTUMBIX BEIMYMH MUKPOKIUMaTa Ha pabounx MecTax:

— Tepemnaj TeMIepaTypbl BO3AyXa 0 BHICOTE JI0JKEH ObITh He Ooiee 3° C;
— Tepemnaj TeMIepaTypbl BO3AyXa MO TOPU30HTAIM, a TAK)KE €€ U3MEHEHHS B Teue-
HUE CMEHBI HE JIOJKHBI MPEBHIIIATh:

— 1pu Kateropusx pador la u 16 — 4°C;

— 1pu Kateropusax paodor Ila u 116 — 5° C;

— 1pu kateropuu padot I — 6° C.

AOGCOIIIOTHBIC 3HAYEHUSI TEMIIEPATypPhl BO3/JyXa HE JIOJDKHBI BBIXOJUTH 3a Ipe-
JIeJbl BEJIMYHH, YKa3aHHBIX B Ta0J1.2.4 JUIsl OTACNIBHBIX KaTeropuid pador.

[Ipu Temneparypax Bo3ayxa 25° C u Bblllle MAKCUMAaJIbHbIE BEJIMYMHBI OTHOCH-
TETHHOU BJIAYKHOCTH BO3/[yXa HE JOKHBI BRIXOJIUTH 32 MPECIbI:

— 70% - nmpu Temnepatype Bo3ayxa 25°C;

65% - npu Temneparype Bo3ayxa 26°C;

— 60% - npu Temneparype Bozayxa 27°C;

— 55% - npu Temneparype Boznyxa 28°C.



I[OHYCTI/IMBIC BEJIMYMHBI ITI0Ka3aTeneu MHUKPOKJIMMAara
Ha pa60‘lI/IX MCCTaxX IMPONU3SBOACTBCHHEBIX HOMCIIICHI/Iﬁ

Tabnuua 2.4.

Temmneparypa CKOpOCTb IBUKEHUS
Bo3ayxa, °C BO3/yXa, M/C
- - OtHOoCcH- | & 1 ¢ . v
5 & 5 = - ZE2 o223
Kareropust pa- o = o Z Temnepa- | Tembras | g 2 o S8 K E 5
[Tepuon £ 5 =l TypaImo- | BIaX- gsrgc|lg F5e
00T MO YPOBHIO =5 R 2 A 5 5% l538E
roza =E 3 BEPXHO- | HOCTb gg5e|88 2=
sHEeprorpar, Br o 5 o & . o 2 = =
o £ 5 £ crei, °C | Bo3ayxa, | 5 y § | B > =
5| ES % |EgEE|3fgE
58| &S Eg|RTER
Ia (mo 139) 20,0-21,9 | 24,1-25,0 | 19,0-26,0 | 15-75 0,1 0,1
16 (140-174) 19,0-20,9| 23,1-24,0 | 18,0-25,0 | 15-75 0,1 0,2
Xononus (1la (175-232) | 17,0-18,9| 21,1-23,0 | 16,0-24,0 | 15-75 0,1 0,3
116 (233-290) | 15,0-16,9| 19,1-22,0 | 14,0-23,0 | 15-75 0,2 0,4
III (6onee 290) | 13,0-15,9( 18,1-21,0 |12,0-22,0| 15-75 0,2 04
Ia (mo 139) 21,0-22,9| 25,1-28,0 |20,0-29,0 | 15-75 0,1 0,2
16 (140-174) 20,0-21,9 | 24,1-28,0 | 19,0-29,0 | 15-75 0,1 0,3
Temnsrit |Ila (175-232) | 18,0-19.9 | 22,1-27,0 | 17,0-28,0| 15-75 0,1 0,4
116 (233-290) |16,0-18,9| 21,1-27,0 | 15,0-28,0 | 15-75 0,2 0,5
III (6onee 290) | 15,0-17.9| 20,1-26,0 | 14,0-27,0 | 15-75 0,2 0,5

[Ipn Temneparypax Bozayxa 26 — 28°C CKOPOCTh ABMKEHHS BO3AyXa B TEIUIBIN
IEPUOJ TOJa NOLKHA COOTBETCTBOBATD JUAIIA30HY:

0,1 - 0,2 M/c - mpu kaTeropuu pador la;
0,1 - 0,3 M/c - mpu kareropuu pador I6;
0,2 - 0,4 m/c - mpu kateropuu padot Ila;
0,2 - 0,5 M/c - mpu kareropuu pador 116 u III.

Jlist pernaMeHTanuu BpeMeHu padoThl B Ipesiesax paboyelt CMEHbI B YCIOBHUSAX
MUKpPOKJIMMATa ¢ TEMIEPAaTypoil BO3JyXa Ha pabOYyMX MECTaxX BBILIE WU HUXKE JI0-
MyCTUMBIX BEJIMYMH PEKOMEH IyeTCsl pyKOBOJCTBOBAThCA Ta0I. 2.5.

Bpewmst npeGriBanust Ha pabodnx MecTax
P TEMIIEPAType BO3/yXa BBIIIE/HUKE JOMYCTUMBIX BEIMYUH

Tabmumna 2.5.

Kareropus TemmepaTypa BbllI€ TOMYCTUMBIX 3HaUeHHH, °C
pabor | 32,5(32,0]31,5|31,030,5]30,0]29,5]|29,0|28,5]28,0]27,5]|27,0]265]| 26,0
Ia, 16 1 2 [ 25] 3 4 5 |55 6 7 8 — — — —
I1a, 116 — — 1 2 |25] 3 4 5 |55] 6 7 8 — —
I - - — - 1 2 1251] 3 4 5 |55] 6 7 8
Kareropust TemnepaTypa HHXKe JOIMYCTUMBIX 3HaueHui, °C
pabot 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 19
la — — — — — — 1 2 3 4 5 6 7
16 — — — — — — 1 2 3 4 5 6 7 8
ITa - - — - 1 2 3 4 5 6 7 8 - —
116 — — 1 2 3 4 5 6 7 8 — — — —
11 1 2 3 4 5 6 7 8 — — — — — -




2.3.3. lonycTuMble BeJIMYMHbI HHTEHCUBHOCTH TEIJIOBOT0 00 Iy4YeHUs

JlomycTMbIe BETWYMHBI HMHTCHCHBHOCTH TETUIOBOTO OOJIYYCHHS PabOTaroOIInX
Ha pabouYMX MeCTaxX OT MPOU3BOJCTBEHHBIX NCTOYHUKOB, HAIPETHIX JO TEMHOTO CBE-
YyeHUsl (MaTepuaioB, M3CIHA U Jp.) JTOJDKHBI COOTBETCTBOBATh 3HAYCHHSIM, IIPHBE-
JIEHHBIM B Ta0JI1. 2.6.
Taomuna 2.6
JlonmycTrMBIC BETUIMHBI MHTEHCUBHOCTH TEIIJIOBOTO OOJIYUCHUS TOBEPXHOCTH Tejia
paboTaroNMMX OT MPOU3BOACTBCHHBIX HCTOYHUKOB

OO6syuaemast TOBEpXHOCTH Tela, %o VHTEHCHBHOCTb TEIUIOBOTO 00TydeHHsI, BT/,
50 u Gosee He Oonee 35
25-50 He Oonee 70
He Oonee 25 He 6onee 100

JlommycTrMble BETHMYMHBI MHTEHCHBHOCTH TEIJIOBOTO 00JyueHHus paboTarommx
OT MCTOYHHUKOB HM3JIy4YCHHsI, HATPETHIX 0 OEJIOT0 W KpacHOTO CBEUYECHHs (pacKajecH-
HBIW WJIM PaCIUIaBJICHHBIM METaJUI, CTEKJIO, IIaMsl U Ip.) He JOJKHBI MpeBbImath 140
Bt1/kB. M. [Ipu 3TOM 00sTy4eHHIO HE TOHKHO MoJBeprarbest 0osiee 25% MoBEpXHOCTH
TeNa U 00sI3aTENBHBIM SIBISIETCA UCTIOIb30BAHUE CPEACTB MHANBUAYATHHON 3aIHTHI,
B TOM YHCJI€ CPEJCTB 3aIHUTHI JIUIA U Ti1a3.

[Tpu Hamuuuu TemaoBOro OOJIydeHHs padOTaOLUX TeMIlepaTypa BO3Ayxa Ha
pabounx MecTax He JOJKHA IPEeBbILIaTh B 3aBUCUMOCTH OT KaTEropuu paboT clie-
IYIOLUX BEJTNYMH:

— 25° C — npu kareropuu pador la;

— 24° C — npwu kareropuu pabor I06;

— 22° C — npu xareropuu pa6or Ila;

— 21° C — npu kareropuu padot I10;

— 20° C — npu kareropuu paoor III.

2.3.4. Onenka napamMeTpoB MUKPOK/JIMMATA 110 TEIIOBOI HAIPy3Ke cpeabl

JIJist OLIEHKM COYETAaHHOTO BO3JECUCTBUS MapaMETPOB MHUKPOKIMMATa B LIEJSAX
OCYULIECTBJIEHUSI MEPOIPUATUI O 3alUTe PabOTAIOIIMX OT BO3MOKHOTO Ieperpena-
HUSI PEKOMEHAYETCS HCIOJIb30BaTh MHTErPajbHbIN MOKa3aTelb TEIUIOBOM Harpys3ku
cpeasl THC-mHaeke, KOTOPBIM SABISETCS SMIUPUUYECKUM I10Ka3aTeseM, XapaKTepH-
3YIOLIUM COYETAHHOE JIEHCTBUE HA OPraHU3M YeJIOBEKa IapaMeTPOB MUKPOKIMMATA.

THC-unnexkc omnpezensercs Ha OCHOBE BEJIIMYMH TEMIEPATypbl CMOYEHHOTO
TEPMOMETPA ACHUPALMOHHOIO IICUXPOMETpA (£, ) U TEMIIEpaTypbl BHYTPH 3a4E€pPHEH-

HOTO 1mapa (¢, — u3MepseTcs TEpPMOMETPOM, pe3epByap KOTOPOro IMOMEIIEH B LEHTP
3aUEPHEHHOI0 IIOJIOrO IIapa. f,, OTpakaeT BIUSHUE TEMIEPATypbl IOBEPXHOCTEH,

TEMIIEPATYPhl U CKOPOCTH JIBUKEHUS BO3yXa).
THC-unaekc pacCUnThIBACTCS 110 YPABHEHHUIO:
THC=0,7xt,,+03x¢t, (2.2)
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THC-unaexkc peKOMEHIYETCS UCIIOIB30BaTh ISl MHTErPAIIBHOW OLIEHKH TEILIO-
BOM HArpy3Ku cpejibl Ha paboyux MecTaxX, Ha KOTOPBIX CKOPOCTh JIBM)KEHHUS BO3/IyXa
He nipeBbiaet 0,6 M/c, a MHTEHCUBHOCTH TEIIOBOTO 00ydyeHus - 1200 Br/m’.
Jonyctumeie 3nauennss THC-unaekca npuBeaeHsl B Ta0I. 2.7.
Taomuna 2.7
PexoMenryeMble BETMYMHBI UHTETPAIIBHOTO MOKA3aTelIsl TEMJIOBOM HArPy3KHU CPEIbl
(THC-unpexca) miis npoIakTHKH MEpErpeBaHms OpraHn3Ma

Kareropus pabot 1mo ypoBHIO HEpro3arpar Benmuunab! nHTErpansHOrO okasaress, °C
Ia (mo 139) 22,2 -264
16 (140-174) 21,5-25,8
Ila (175-232) 20,5 —25,1
116 (233-290) 19,5-23.9
11 (6onee 290) 18,0-21,8

B npou3BOJACTBEHHBIX MOMEIIECHUSX, B KOTOPBIX JIOMYCTUMbIE HOPMATHUBHBIC
BEJIMYMHBI MOKa3aTelied MUKPOKJIMMaTa HEBO3MOXKHO YCTaHOBUTH M3-3a TEXHOJIOTH-
YECKUX TPEOOBAaHUM K MPOM3BOACTBEHHOMY IPOIIECCY WU SKOHOMHUYECKH OOOCHO-
BaHHOM HEIEIeCO00Pa3HOCTH, YCIOBUSI MUKPOKJIMMATa CIEAYEeT pacCMaTpUBaTh Kak
BpeJHbIe M omacHble. B 1ensax npoduiaakTUKU CIEIyeT MCIOJb30BaTh 3allUTHBIC
MEpOIpUsATUS (HanpuUMep, CUCTEMbl KOHAMIIMOHUPOBAHUS BO3yXa, BO3AYIIHOE Y-
IMPOBAaHUE, KOMIICHCAIMS HEOJAronpusiTHOrO BO3JCHCTBUSA OJHOTO IapameTpa
MUKPOKJIMMaTa U3MEHEHHEM JIpyroro, cnenoaexaa u apyrue CHU3, nomemeHus: st
OTIIbIXa U 000TpEeBaHUs, peTIaMEHTAIUsI BpEMEHU PaboThI | JIp. ).

2.4. HN3mepeHne mapamMeTpoB MHUKPOKJIMMATA

TpeOoBaHus K OpraHU3aIiy KOHTPOJIS, METOJIaM U3MEPECHHI MapaMeTPOB MHUK-
pPOKJIMMAaTa ¥ HU3MEPUTEIBHBIM ITPUOOpamM puBEACHBI B [3].

Jl711 mpOM3BOJICTBEHHBIX MOMEMIEHUA U3MEPEHUs MOKA3aTeJel MUKPOKJIMMATa
cileayeT MPoOBOAUTL HE MeHee 3 pa3 B CMEHY (B Hayajsie, Cepe/lMHe U B KOHIIE) HEMo-
CpPEeACTBEHHO Ha pabounx mectax. Eciau pabounm MECTOM SIBJISIFOTCSI HECKOJIBKO y4a-
CTKOB IOMEIIEHUSI, TO U3MEPEHHUSI OCYILIECTBIIAIOTCS HA KaX0M U3 HUX.

[Ipu paGoTax, BBITIOIHAEMBIX CHJISI, TEMIIEPATYPY U CKOPOCTh JIBHXKCHUS BO3ITY-
xa cnenyet uaMmepsaTh Ha BbicoTe 0,1 1 1,0 M, a OTHOCUTENBHYIO BJIaXKHOCThH BO3/yXa -
Ha BeicoTe 1,0 M OT mona wnu paboued miomanaku. [Ipu padorax, BBITOITHIEMBIX
CTOs1, TEMIIEPATYPY U CKOPOCTH JIBUKEHUS BO3/lyXa ClIeayeT u3Meparh Ha Bbicote 0,1
u 1,5 M, a OTHOCUTENBHYIO BIIAJKHOCTh BO3/lyXa - Ha BbIcOTE 1,5 M.

B momeneHusix ¢ OOJIBIION TUIOTHOCTBIO Pa00YHMX MECT MPU OTCYTCTBHUHU HCTOY-
HUKOB JIOKAJIBHOTO TEIUIOBBIACIICHUS, OXJIAXKACHUS WM BJIArOBBLACICHUS YYaCTKU
3aMEpOB pacHpPeACNSIOTCI PABHOMEPHO IO BCEMY NMOMEIICHUIO. MUHHMAaIbHOE KO-
JIMYECTBO YYACTKOB 3aMEPOB 3aBUCHUT OT ILIOIIAN IIOMENIEHUS U COCTABIISECT:

— npu mwiowmaau nomemnenus 1o 100 M —4 y4acTKa;

— mpu mwiomazu ot 101 10 400 M> — 8 y4acTKOB;

— npu mwioutaau 6osee 400 m” — uepes kaxabie 10 M.
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2.4.1. U3mepeHue TeMnepaTypsbl

Jlns v3MepeHust TeMIlepaTypbl BO3/lyXa HCIOIB3YIOTCS TEPMOMETPbI PTYTHBIE
WIM C OPraHWYeCKOM JKHUAKOCTHIO (HAmpUMEpP, TEPMOMETPbl METEOPOJIOTHYECKUE
TM—-6, TM—10; TepmomeTrpnl TexHuueckue TT u ap.), a Takke TEPMOMETPHI DJICK-
TPUYECKHE U DIIEKTPOHHBIE.

Onpenenenue TeMnepaTypel 0 TEPMOMETPY IPOU3BoaUTCA uepe3 S — 10 MUHYT
MI0CJIe YCTAHOBKU TEPMOMETpA B 30HE MOCTOSHHOTO pabodero MecTta Ha PacCTOSHUM
He Oyroke 25 ¢M OT paboTaroiero.

JIns OMTHOBPEMEHHOTO M3MEPEHHUS U PErUCTpaluy TeMIepaTypbl BO3ayXa Mpu-
MEHSIOTCS] CAMOIIHIITYIIIHE PUOOPHI — TepMorpadBsl.

Tepmorpad M-16A (C,H) npeanaszHaueH st OJHOBPEMEHHOTO WU3MEPCHUS H
perucTpanuy Ha JuarpaMMHOM OJIaHKe TeMIepaTypbl BO3JyXa B Ha3€MHBIX YCIIOBHU-
sx. [I[puOop cOCTOUT M3 YYBCTBUTEIILHOTO 3JIEMEHTA - OMMETAJUIMYECKON ITaCTUHKH,
MEPEAATOYHON CHUCTEMBbI, PETUCTPUPYIOLIEH YacTU U Kopiyca. [IpuHoun aencteus
OCHOBAaH Ha CBOWMCTBE OMMETAJIMYECKON IMJIACTUHKU U3MEHATHh pajinyc u3ruba ¢ us3-
MEHEHHEM TeMIepaTypbl Bo3ayxa. Jledopmaius miacTUHKY ¢ MOMOIIBIO Mepe1aToy-
HOTO MEXaHU3Ma Mpeodpa3yercs B epeMelIeHUe CTPENIKU C IEPOM 0 IUarpaMMHOM
JIeHTe, 3aKpEeIUIeHHON Ha OapabaHe yacoBoro Mexanusma. Bpamienue 6apabana ocy-
HIECTBIISIETCS YacCOBbIM MeXaHM3MOM. HauanbHas ycTaHOBKa mepa CTPEJIKH Ha Tpe-
OyeMoe JefieHrue UarpaMMHOM JIEHTHI OCYIIECTBIISICTCA BPAIICHUEM YCTaHOBOYHOTO
BHHTA, C IMOMOILIBI KOTOPOrO MEPO CTPEIIKM MOXKET MEPEMEIIATHCS IO BCEU BBICOTE
OapabaHa 9aCOBOTO MEXaHHU3MA.

[TpumenstoTCs TaKXkKe dMEKTPOMEXAHUUECKHUE U DJIEKTPOHHBIE TepMOTrpadbl.

2.4.2. U3MepeHue OTHOCUTEIbHON BJIAKHOCTH

JIist u3MepeHus OTHOCUTENIbHOM BJIAXKHOCTH BO3JyXa MNPHUMEHSIOTCA ICUXPO-
METPBI, TUTPOMETPBI, TUTPOTpadHbI.

[TpyHIMI NCUXPOMETPUM 3aKIIIOYAETCA B ONPEACIICHUM MOKa3aHUU JBYX Tep-
MOMETPOB, CyXOI'0 U BIIAXHOr0 (pe3epByap KOTOPOTro OOEpPHYT BIIAKHOM TKaHBIO).
Bnara, ucnapssch ¢ pa3jiMyHOW CKOPOCTBHIO B 3aBUCUMOCTH OT BJI&KHOCTU U CKOPO-
CTH JBW)KEHMSI BO3[yXa, OTHUMAET TEIUIO OT BIaXXKHOI'O TEPMOMETpaA, IO3TOMY IIOKa-
3aHUA BJIAXKHOIO TepMOMeETpa OynyT HMXKE, yeM IokazaHus cyxoro. Ha ocHoBaHuu
NOKA3aHMM JIBYX TEPMOMETPOB BBIUUCIISIOT OTHOCUTEIBHYIO BJIAXKHOCTh BO3AYXa.

Haubonee pacnpocTpaHEeHHBIMU SIBJSIFOTCSI CTallMOHAPHBIM MCUXpOMETp ABry-
CTa W aclUpalMOHHBIN ncuxpomerp Accmana (puc.2.1).

Ilcuxpomerp ABrycra (puc.2.10) ycraHaBimBaeTcs Tak, yToObl Ha HETO HE
BJIVSUIA TETUJIOBBIE M3YUYEHUS WM JBI)KEHHE BO31yXa, KOTOPhIE MOTYT HW3MEHHTH
TOYHOCTh ITOKa3aHUui nprOopa. BiaxkHOCTh ONpenesnstoT Ha OCHOBAHUU IO NICUXPO-
METPUYECKON TabnuIle, MpuiaraéMoi K MCUXpOMETPY.

AcnupanuoHHbIii ncuxpomerp Accmana (puc.2.la) naer Oosiee TOUYHBIE MOKa3a-
HUS, TaK KaK pe3epByapbl TEPMOMETPA 3aKIIOUYEHBI B METAJUIMUYECKUE TUIIb3bI 6, TIpe-
JOXPaHSIOLIME UX OT BO3JIEUCTBUS JIBUKEHUS BO3/lyXa U TEIUIOBOTO u3inyuyeHus. lle-
pen HayauoM M3MepeHui 00epHYTYH0 BOKPYT BJIQXXKHOIO TEPMOMETpPA 2 TKaHb CMayu-
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Puc.2.1. Ilcuxpomerpsr Accmana (a) u Asrycra (0)
1 — Cyxoii TepmomeTrp 2 — Brnaxknslii TepMOMETp
3 — Tepmogepxkarenb 4 — Bentunsarop

5 — 3aBoJHON KIHOY 6 — ['w1b3b1

7 — OcHoOBaHue 8 — bamion ¢ Bojoi

Puc.2.2. T'urporpad
I —Ilydok Bonoc 2 — IlepenaTouHblil MEXaHU3M

3 — Crpenka c nepom 4 — JluarpammHas jeHTa

BalOT JUCTHJUIMPOBAHHOU BO-
IO W3 NIHUIIETKH. 3aTeM KIIIO-
YOM 5 3aBOJAT IIPYKUHY BEH-
TungaTopa 4 u yepes 4 — 5 MUH
CHUMAIOT TOKa3aHus 00eux
TEPMOMETPOB, TIOCIIE YEro Io
Taby.2.8 WK pacyeToMm ompe-
JEJSIFOT OTHOCHUTEJIbHYIO
BJIQXKHOCTb.

[Mpuntun paboThl rUr-
poMeTpa OCHOBaH Ha CBOWCT-
BE O0C3KMPEHHBIX YeIOBEUe-
CKHX BOJIOC H3MEHSTH CBOIO
JUIMHY B 3aBUCUMOCTH OT
BJI&XHOCTU. M3MeHeHue iu-
HBI BOJIOC MEPEAETCs CTPEJIKE,
KOTOpas, MEepeMeIlasch BJIOJb
IIKaJdbl, YKa3bIBa€T OTHOCH-
TEIbHYIO BJIAXKHOCTh BO3IyXa
B IIPOIICHTAX.

I'urporpa¢ (puc.2.2)
CIIYKUT JJI TIOCTOSTHHOTO Ha-
ONMroeHusT 32 HM3MEHEHUSIMHU
OTHOCUTEIIbHOM  BJIQKHOCTH
BO3/lyXa; MCHOJB3YIOTCS CYy-
TOYHBIE W HEJCIbHBIC THUTPO-
rpadsi. Bocnpuaumaromas
4acThb MNpuboOpa COCTOUT U3
nyudka (35 — 40 mTyk) 06e3-
KUPEHHBIX YEJIOBEUYECKHX BO-
J0C, HATSHYTHIX HAa pamy U 3a-
KpEIUICHHBIX ¢ 000MX KOHIIOB.
N3menenue UMHBI MyYKa MpU
U3MEHEHUH BJIQKHOCTU C TIO-
MOIIBI0 NEPEJaTOYHOTO MeXa-
HU3Ma mpeoOpasyercs C To-
MOIIBI0 PBIYAKKOB CHUCTEMBI
B JIBUXKEHUE CTPEIKH C MEPOM
110 JUarpaMMHOM JIEHTE.



[lcuxpomMerpuueckas TabiuLa

TabOmuna 2.8

ITokazanus
CyXO0ro ITokazaHus BIaKHOTO TEPMOMETpA
TEPMOMET-
pa, °C 2 3 4 5 6 7 8 9 |10 (11| 12|13 |14 15|16 |17 |18 |19 |20 |21 (22|23 |24 | 25|26 | 27
8 29140 | 51 | 63 | 75| 87 | 100
9 21 |31 |42 (53| 64| 67| 8 |100
10 14 | 24 [ 34 |44 | 54 | 75| 76 | 88 | 100
11 17126 | 36|46 | 56| 66 | 77 | 88 | 100
12 20 29 | 38| 48 | 57 | 68 | 78 | 89 | 100
13 14123 (31140149 |59 | 69| 79| 89 | 100
14 17125133 (42|51 |60 70 (79| 90 |100
15 2027 (36|44 | 5261 | 71| 80| 90 [ 100
16 15122130 (37|46 | 54| 63| 71| 81| 901|100
17 17124 13213947 55|64 72| 81| 90 |100
18 31 120|127 |34 |41 (49| 56| 65| 73| 82 | 91 |100
19 1512212913643 | 50|58 |66| 74| 82|91 100
20 181241303744 | 52|56| 66| 74| 83| 91 (100
21 14 120263213946 |53|60| 67| 75| 8391|100
22 16|22 | 28| 34|40 | 47| 54| 61| 68| 76| 8 | 92 |100
23 1311824 |130|36| 42|48 |55]|162| 69| 76| 84| 921100
24 15120 26|31 |37]|43|49|56| 63| 70| 77| 84| 92100
25 1712212733 38|44|50(57|63]| 70| 77| 84| 92100
26 14119124 (2934|140 |46 | 52| 57|64 | 71 | 77| 85| 921|100
27 16 |21 | 2530|3641 | 4752 |58|65| 71| 78| 85| 92]100

¢l
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2.4.3. U3MepeHue cTeNneHU NOABHKHOCTH BO31yXa

Jlns ompenesieHUs: CKOPOCTU JIBMOKEHHUS BO3JyXa HCIHOJIB3YIOT aHEMOMETPHI
(KpbhUIbYATHIC U YAIICYHBIC), KATATEPMOMETPHI.

AHeMOMETphl TMPEJCTaBISAIOT COO0OM CcoYeTaHHWE BETPONPUEMHMKA, CUETUMKA
000pOTOB U MEPEIATOYHOIO0 MEXAaHU3MA.

B kpblib4aThIX aHEeMoMeTpax (puc. 2.3a) BETpONPUEMHHUK BBIOJIHEH B BUJE
KPBUIbYATKU U3 TOHKHUX TUTACTHMHOK JIeTKoro crutaBa. [Ipubop nmpenHaszHayeH s u3-
MEpPEHHsI CKOPOCTH JIBIKEeHUS Bo3ayxa oT 0,3 10 5 m/c. B yameuynbIix aHeMmoMeTpax
(puc. 2.36) BETPONPUEMHHKOM CIYXXHUT 4YeThIpexdallieyHass BEepTyIIKa, JHUarna3oH
usMmepenui — ot 1 1o 20 m/c.

Puc. 2.3. Auemometpsl: a) — kpbutbuaThiiit ACO-3, 6) — vameuynsiii MC—13
1 — BeTponpueMHUK (KpbUIbUATKA, YEThIpEXUallleqHas BEPTYIIKa), 2 — CYETIUK 0O0OPOTOB

Jlo Havana u3MepeHus CKOPOCTH JIBMKCHHS BO3yXa 3alMCHIBAIOT UCXOIHOE T10-
JOXKeHHe cTpenku Ha uudepoOaarax (N;), 3areM npudop nomearoT B MOTOK BO3AyXa

TakKUM 00pa3oM, 4TOOBI OCh BpAIICHHUS KPbUILYATKU KPHLILYATOrO aHEMOMETpa Oblia
HamnpaBlieHa MapaJljIeIbHO MOTOKY BO3[yXa, a YalleyHOro —IepneHaukyisipHo. [o-
CJie TIPEOI0JICHNSI UHEPLUU M YCTAHOBKH MOCTOSIHHOW CKOPOCTH MOBOPOTOM PhIUax-
Ka, HaxoJsuierocsi Ha OOKOBOW CTOpPOHE MPUOOpa, BKIIOYAIOT CYETUYUK OOOPOTOB H
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OTMEUaIOT BpeMsl Hauaja 3amepa. Yepe3 1 MUHYTY BBIKIIOYAIOT CUETYMK M 3aIMCHI-
BAIOT MOKa3aHusi N,. 3aTeM OIpeesitoT YUCIO 000POTOB B CEKYHY:

N, =N,
n=—2—L106/c (2.3)
T
rae 7 — Bpems 3amepa (60 cek.).
Jiis mepeBogia 060pOTOB B CEKYH/Y B CKOPOCTh JIBHXKEHHS BO3JIyXa B M/C K Ka-

KIOMY IK3EMIUIIpY IprOopa npusiaraeTcst TapupoBOYHBIN rpaduk.
2.4.4. U3mepenue aTMOC(EPHOTO TaBJICHUS

Jlnst m3mepenns atMoc(hepHOro JaBiieHUs TMPUMEHSIOTCS OapoMeTpsl U Oapo-
rpadbl.

BapomeTpsbl ObIBatOT PTYTHBIE, TIPYKUHHBIE U aHEPOUTHBIC. AHEPOUTHBIC HAU-
6onee pacrpoctpanensl. JlaTunkom GapomeTpa-aHepouaa SBIsETCs HAaOOp U3 moce-
JI0BAaTEIbHO COEIMHEHHBIX MEXIy co00oi 5-6 aHepouaHbIX KOpoOok. B anepoumHoii
KOpOOKe CO3[aH BakyyM, a JJis MPEAOTBPAILICHUS €€ CXKATHUS MOJ] ACHCTBUEM aTMO-
chepHOro JaBiIeHUS BHYTPU YKpEIUIEHA pecCOpHasl MpykuHa. [Ipu moBwImeHnn 1aB-
JICHHUSI KOPOOKH COKUMAIOTCS, IPH YMEHBIIIEHUU — PACIIUPSIOTCS, YTO Yepe3 CUCTEMY
pBIYaroB oTMevaeTcs crpesikoi mpudopa. Tounocts mpudopa 0,1 MM.pT.CT.

Baporpad npennasHaueH s 3allUCH Ha JICHTY W3MEHEHUS aTMOCHEPHOTO
nasieHus. Jlatuukom Oaporpada siBisieTcss HaOOp aHEPOHMIHBIX KOPOOOK, KOTOpHIC
4yepe3 CUCTEMY pbIYaroB KOPOOKHU CBSA3aHBI C MIEPOM CaMOMNUCIA. Y CTPOHCTBO Oapo-
rpada mogo0Ho ycTpoiicTBY TepMorpada u rurporpada.

2.5. JkcnepuMeHTAJbHAS 4YacTh
2.5.1. 3apanue no padore

Hcxoanple JaHHBIE, COTJIACHO HOMEPY BapuaHTa, KOTOPBIA 3a/aeT MpernoaBa-
TeJb, IPUHUMAIOT 1O TabI. 2.9.
Tabnuua 2.9

Wcxonnbie nanHbie Mo paboTte

Bapuant | Cpeanecyrounas teM- | HanmeHnoBanue no- | XapaxTep BbINOJIHSIEMOM paboOThI, 001IMe
neparypa Bozayxa, °C MEILICHUS HHEPro3aTPaThl
1 -10 HepeBoobpabatel- | O6paboTka apeBecuHsI cTosl, 140 kkan/a
BaroInii ex
2 +18 To xe Kontpons kauectBa, 130 kkan/a
3 +16 ApMaTypHBIN 11EX O6cnyxuBanne cranka, 230 kkan/a
4 -7 To xe Hananka crankos, 180 kkai/4
5 +11 Crposiuiicst 00bekT | Pa3pabotka rpyHTa BpyuHyto, 400 kkan/4
6 -13 To xe Massip-mrykaryp, 220 Kkay/q
7 +5 To xe Boautens rpy3oBoro aBromoous, 190
KKaJ1/4
8 -14 To xe PyxoBozacTBo pabotamu, 145 kkan/u
9 -2 KoncTpykTopckoe UYeprexnuk, cuad, 100 kkan/a
0r0po
10 +20 To xe Y6opka nomernienus, 170 kkan/a
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2.5.2. OmnpeneneHne 0THOCUTENbHOM BJIAKHOCTH H TEMIIEPATYPHI BO3AyXa
acCHUPaLMOHHBIM IICUXPOMETPOM

Jlns u3MepeHusi OTHOCUTEIBLHON BIQXXHOCTH BO3yXa OATUCT HAa OalNIOHE «MOK-
pOro» TepMOMETPA CMAYMUBAIOT MIPH oMol nuneTku. [Ipubop momeniaroT Ha MECTO
U3MEpPEHUS B BEPTUKAIBLHOM IOJIOKEHUH, 3aBOJSAT KIIFOUOM MEXaHHU3M BEHTUJISITOPA
(MM BKJTIOYAIOT 3JIEKTPOBEHTUIISITOP) MICUXPOMETPA, IIOCIIE YEro TeMIeparypa «MOK-
pOT0» TEPMOMETPA HAYMHACT MOHMKATHCSA BCJICACTBUE UCIIAPEHUS BOJBI U3 OaTUCTA.
CHsTHe OKa3aHU TEPMOMETPOB MTPOU3BOJAT B MOMEHT, KOTJla TEMIIEpATYpa «MOK-
pOro» TepMOMETpa JOCTUTHET MUHUMYMa (uepe3 4-5 MuH). Temneparypy Bo3ayxa
NPUHUMAIOT TI0 «CYXOMY» TepMOMeETpY. Pe3ynbTaTel 3amepoB 3aHocsT B Tab. 2.10.

Tabmuma 2.10
OrnpejeneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa

BbapomeTtpuueckoe naBieHne — Z[COI;S;HI;H ncnxlralzlxii}));l, :C - OTHOCHTEIEHAS
VM. T ¢ lla TepMOi]/IeTp}}; t TepMOMeprl\;}j[M BIKHOCTS (. %o
OTHOCHUTENBHYIO BIKHOCTh PACCUUTHIBAIOT 10 YPABHEHHUIO:
¢ =(e/E)-100% (2.4)
rae £ — MakcuMalibHas yIpyrocTtb BOASHOrO Iapa, Ila, onpenensercs mo remie-
paType «Cyxoro» TepmMomeTpa mo tadn.2.11;
e — YNOpPYrocTh BOASHOIO Iapa B TOUKE U3Mepenus, l1a

e=E, —000066-(z,—t,) B (2.5)

rae E,; — MakcuMajbpHas yIpyrocTh BOASIHOTO Iapa IpH TEMIIEPAType «MOKpPOTO»

TepMoMeTpa (onpenensercs mo tadiu. 2.11), Ia;
0,00066 —TIOCTOSIHHBIN TICUXpoMeTpudeckuii kodddunuent, 1/rpaa, npu nasie-
Huu 100641,5 I1a unm 755 mm.pr.cT. (1 mm.pr.ct. = 133,3 [1a);
o — TeMmImeparypa BO3ayXa, 10 «CyXOMy» U «MOKpPOMY» TepMomeTpam, °C;

B - Oapomerpuyeckoe naBneHue, [1a.

M

Tabmuma 2.11

MakcumalibHast yrpyrocTtsb BoasiHbIX napoB npu B=100641,5 I1a (755 MM.pT.cT.)
T,°C |EEmIla| T,°C |EEmIa| T,°C |EEwIa]| T,°C |E, EmIla
12,5 1449,0 18,0 2063,1 23,5 2894,0 29,0 4005,0
13,0 1497,1 18,5 2128,9 24,0 2982,9 29,5 4122,8
13,5 1546,8 19,0 21964 24,5 3073,9 30,0 42445
14,0 1597,9 19,5 2263,0 25,0 3166,7 30,5 4365,3
14,5 1655,5 20,0 2364,1 25,5 3262,0 31,0 4491,5
15,0 1704,8 20,5 2410,7 26,0 33604 31,5 4621,2
15,5 1760,2 21,0 2486,1 26,5 3461,0 32,0 4752,9
16,0 18174 21,5 2563,5 27,0 3564.,3 32,5 4890,0
16,5 1876,3 22,0 26429 27,5 3670,9 33,0 5029,8
17,0 1936,9 22,5 27247 28,0 3778,3 33,5 5172,2
17,5 1999,1 23,0 2808,4 28,5 3890,1 34,0 5185,2

C menbio 00JIETYCHHUsST PAacUeTOB ISl ONPEACICHUS OTHOCUTEIILHON BIAXKHOCTH
10 TIOKA3aHUsAM «CYXOT0» U «MOKPOT0» TEPMOMETPOB COCTABJICHBI IICUXPOMETPUYC-
ckue Tabnuisl (cM. Tabm.2.8).
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2.5.3. OnpeaeseHue CKOPOCTH ABUKEHHUSI BO3YyXa

B naboparopHoii paboTe MOJABHKHOCTh BO3AYyXa MCKYCCTBEHHO CO3/A€TCS MpPH
NIOMOIIM BEHTHJIATOPA, KOTOPBIA YCTAHABIMBAIOT HA paccTosiHuu 1,5-2 M OT aHeMo-
METPOB.

JI71st mpou3BOJICTBA 3aMEPOB aHEMOMETPHI YCTAHABIMBAIOT TaK, YTOOBI OCh Bpa-
[ICHUS YallleYHOTO aHeMOoMeTpa Obljia MEepHIeHANKYIISIPHA HAMPABICHUIO BO3TyIIIHOTO
MOTOKA, @ KPbUILYATOr0 — MapaJijiebHA HAIIPABICHUIO MOTOKA.

[lepen n3MepeHNEM 3aMUCHIBAIOT MOKA3aHUSI CYETYMKOB [0 BCEM TPEM LIKAJIAM
Y BBIKIIFOYEHHOM appetupe. [lokazanus 3anuceiBatoT B Ta01.2.12.

[lepen nmpoBeneHUEM 3aMEPOB aHEMOMETPHI CTABAT NOJ JEHCTBHE BO3JLYLIHOIO
MOTOKA U JIeNAI0T BBIAEPKKY B TeueHue 10-15 ¢, 4ToObl BEeTponpreMHUK HaOpasl CKO-
pOCTh BpalleHUs, COOTBETCTBYIOLIYI0 CKOPOCTH BO3ayXxa. AHEMOMETpP BKJIIOYAIOT B
NEUCTBHUE MOCPEICTBOM appeTupa OJHOBPEMEHHO C CeKyHIoMepoMm. Uepes ompene-
neHHoe BpeMst (He meHee 100 ¢) aHeMoMeTp U CEKYHJIOMEp OJHOBPEMEHHO BBIKIIIO-
YaloT, CHUMAIOT HOBBIC TIOKa3aHUs CYETYUKOB U 10 Gopmyre (2.3) onpenesnstoT yuc-
710 060poTOB B 1 C:

CKOpOoCTh JIBHIKEHHSI BO3AyXa VB M/C HaxoJAT MO TapUpPOBOYHOMY Tpaduky,
IpUIaraeMoMy K KaXXIoMy MpuOopy (HaxoAuTcs y Mpenojasarenis). Pe3ynbTaTel
pacnuchiBaroT B Ta611.2.12

Tabanma 2.12
OnpeneneHue CKOPOCTH JBHKEHUS BO3yXa

[Toka3aHusi cC4ETYNKOB Bpewms . 06/c Ckopocts V,
Hanmenosa- aHeMOMeTpa 3amepa, ¢ ’ Mm/c
HHE IPUOOpPa | 110 U3MEPEHHs 10CJIE U3MeEpe-
Nl, 00. HUA Nz, 00.

Yameunsrit

MC-13
KpbuibuaTsiii

ACO-3

2.5.4. Pe3yabTaThl H3MEPEHUH U BLIBOABI 110 padore

Pe3ynbpTarhl 3KCTIEpUMEHTa U HOPMAaTHUBHBIC MapaMmeTphl BHOCAT B Tadm. 2.13.
Hcxonabie maHHbIe BRIOMpAIOT U3 Ta01.2.9. HopMaTuBHBIE 3HAUYCHUS OMPEICIISTIOTCS
no Tabi.2.3 u 2.4, pakruueckue 3HaYeHUs — 1Mo Ta61.2.10 1 2.12

B BrIBOgaX M0 paboTe HEOOXOAMMO JaTh 3aKIIFOUEHUE O COOTBETCTBUH KaXI0TO
U3 3aMEpPEHHBIX MapaMeTPOB MHUKPOKJIMMAaTa HOPMATHUBHBIM 3HaueHus M. Eciu xots
OBl OJTMH U3 MMapaMETPOB BBHIXOJUT 3a MPEesIbl HOPMATUBHBIX 3HAYEHUH, TO B 1IEJIOM
MUKPOKJIUMAT Ha pabo4eM MECTe HETPUTOJICH JIJIsi BHIMIOTHEHHUST pa0doT TaHHOW KaTe-
TOpPUH U CJEeNyeT pa3padoTaTh MEPONPHUATUS YCTPAHEHHUIO €r0 BPEIAHOTO BO3JEHCT-
BUS HA pabOTaIoLIETO.
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Ta0muna 2.13
Pe3ynbraTel m3MepeHuii mapaMeTpoB MUKPOKINMATA

e OnTtumanbHble mapa- | JomyctumMele napamert-
3 ®daxtuyeckue (3ame-
= Metpel 110 ['OCT [1] pei o 'OCT [1] n PCHEHEIE) [IAPAMETPEL
= = CanlluH [3] CanlluH [3
= = o o 1 s 1 ) 1
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2.6. MeponpusTus o o0ecrne4YeHu0 HOPMATHUBHBIX IAPAMETPOB MUKPOKJIMMATA

BriOpath onTuManbHbIe pelIeHUs i KOHKPETHOTO IMOMEIICHUS U padodero
MEeCTa MOJYKHO JIMIIb MPU YCIOBUU JIETATILHOTO M3YYEHUS MPUYUH HECOOTBETCTBHS
METEOYCIOBUN HOPMATUBHBIM MapaMeTpaM C YU4€TOM O0COOEHHOCTEH 00O0pya0BaHMS,
nomernenus u np. [lpu pazpaboTke MeponpuATHiA CIEIYET MOIb30BATHCSA HOPMATHUB-
HOU U CIPABOYHOM JIUTEPATYPOH.

Mepomnpusarust Mo 00eCIeYeHUI0 HOPMAIBHBIX METEOYCIOBHA U TOICPIKAHUS
TEIJIOBOIO PABHOBECHS] PadOTAIOLIETO YCIOBHO MOXHO Pa3JeiIuTh Ha CIEAYIOUIUE
TPYIIIbL:

APXUTEKTYPHO-CTPOUTEIbHbBIE:

— panuoHajbHas IJIAaHUPOBKA MOMEIECHUS, pa0OUYUX MECT, TEXHOJIOTUYECKOTO
000pyI0BaHUsI U KOMMYHUKAIIHH;

— YCTpOMCTBO CHEHAIbHBIX TAMOYPOB-IILITIO30B;

— YCTpPOMCTBO COJHIIE- U BETPO3ALIUTHBIX HaBeCOB (YKpBITUM) ajisi paboTaro-
X Ha OTKPBITOM BO3/yX€;

— PACMOJOKEHUE MCTOYHUKOB TEIUIOBBIIENEHUS (BJard) B OTAEIBHBIX IOME-
HICHUSAX WU HA OTKPBITOM BO3/IyXE€.

Texuunueckue:

— TMPUMEHEHUE MPOTPECCUBHOM TEXHOJOTHH, MEXaHU3allMsd U aBTOMaTU3alUs
TSKEIBIX U TPYAOEMKHUX padoT;

— YCTPOMCTBO AMCTAHIMOHHOTO YMPABICHUS TEIJIOM3TYyYAOUMMH MpolieccaMu
U afraparami,

— TepMeTHu3alus TeIJIO- U BIaroBbIICISIONICIO 000pY0BaHUS;

— TEeIUIOU30JISALMS 000pYAOBaHHUS, annapaToB U KOMMYHHMKAIIUM, SBIISIOITUXCS
UCTOYHUKAMU U3JTy4eHHUs (TeMIiepaTypa MOBEPXHOCTH HE JI0JKHA npeBbIimath 45°C);

— YCTpOMCTBO 3alIUTHBIX YKPAHOB, BOJISIHBIX U BO3AYIIHBIX 3aBEC;

— 00opy10BaHME UCTOUYHUKOB TEIIOBJIATOBBIJCICHHS CUCTEMaMU aclIupallki;

— YCTPOWCTBO B MOMEILIEHUH CUCTEM BEHTWISIUU U KOHAUIIMOHUPOBAHUS;

— YCTPOMCTBO BO3IYLIHOTO AYIIHMPOBAHUS;

— YCTPOMCTBO aBTOMAaTUYECKHU PETYIUPYEMOI CUCTEMBI OTOILICHHSI.
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Oprann3anuoHHbIe:

— OpraHu3aIus CIEIUATBHOTO PeXKUMa TPyia U OTIbIXa,

— YCTPOMCTBO MOMEIICHUHN AJisi 0OorpeBa Jjisi pabOTaIOMIMX Ha OTKPHITOM BO3-
JyXe B XOJIOJHOE BpeMs I'0J1a;

— YCTPOKMCTBO B TOPSYMX II€XaX IMOMEIICHUH JIIT KPATKOBPEMEHHOTO OT/IbIXa C
nojiayeii B HUX OYMIICHHOTO M OXJIAKICHHOTO BO3/yXa (pa3HOCTh C TeMITepaTypoil B
nomenieHun - He 6onee 10°C);

— OpraHu3anus BOIHO-COJIEBOTO PEXHMa C IENbI0 MPOPUIAKTHKU 00SCCOIH-
BaHUS TIPU CHJIBHOM TIOTOOT/ICIICHUH;

— obecrneyeHre pabOTAIOMIUX PAIMOHATIBLHON 00YBBIO U CIICIIOICIKIO0M;

— TIPOBEACHHE NMEPHOANICSCKHX MEJIOCMOTPOB paOOTAIONTHX;

— WMHCTPYKTHBHOE U CICIHATILHOE 00yUYCHHE PabOTAOIINX.

2.7. KoHTpoJbHBIE BONIPOCHI

[E—

Kakne mapamerpsl onpenenstor MUKpOKIMMAT IPOU3BOACTBEHHON CPEbI?

Kaxk Bo3meicTByeT KaXplil N3 TapaMeTPOB MUKPOKIMMATA HA OPTaHU3M YEJIOBe-
Ka?

3. Uro Takoe TepMOpEryJIALUS U 3a CYET YETO OHA OCYILECTBIISETCS ?

4. Yro Ha3bIBaeTCs paboyeit 30HOM?

5. Kakumu nOKyMeHTaMH HOPMHUPYIOTCS TapaMETPbl MUKPOKJIMMaTa?

6. Urto Takoe aOCONIIOTHASI U OTHOCUTEIbHAS BJIAXKHOCThH BO3yXa?
7
8
9.
1

N

Kaxue napaMeTpsl Ha3bIBAIOTCSI ONITUMATIbHBIMU?
Kakue napameTpsl Ha3bIBAOTCS 10Ty CTUMBIMU ?
Kakwue kareropuu paboT UCMIOIB3YIOT MPYU HOPMUPOBAHUH MUKPOKJINMATA?
0.Kakue npuOopsl HCIONB3YOTCS I U3MEPEHUs BIAXXHOCTH Bo3ayxa? [TpuHimn

JNEUCTBHSL U MOPSAIOK U3MEPEHUM.

11.Kakue npruOopsl UCHIOIB3YIOTCS ISl ONPEACTIEHUSI CKOPOCTHU ABMXKEHHMS BO3AyXa?
[IpyHOHN 1EeWCTBUSA U NOPAIOK U3MEPEHNUN.

12.Kakue (hakTopsl BAUSIOT Ha yCTAHOBJIEHUE HOPMATUBHBIX MapaMeTpOB?

13.Buasl peKOMEHALNN 110 PUBEICHUIO [TApaMETPOB MUKPOKIMMATa B COOTBETCT-
BUU C TpeOOBaHUSIMHU HOPMATUBHBIX JOKYMEHTOB?
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3. TABOPATOPHASA PABOTA «OHEHKA KOHHEHTPAIIUU IIBIJIM B
BO3JIYXE PABOYEM 30HbI BECOBBIM METOJ0M>»

3.1. ean padoTsI

O3HakOMJIEHHE C OCHOBHBIMU CBEICHHUSIMH O MPOW3BOIACTBEHHOW MBLIM U €€
BO3JICVICTBUHA Ha OpPraHu3M 4YesoBeka. M3ydeHue NMpHUHIUMIIOB TMTHEHUYECKOrO0 HOP-
MUPOBaHUS MbIJIEBON 0OCTAHOBKU B MPOU3BOJICTBEHHBIX MMOMEIICHUSIX U Ha paboyux
mecTtax. OCBOEHUE METOO0B U CIIOCOO0B M3MEPEHUSI KOHIICHTPAIIUU MBLIH U U3MEPH-
TenbHOU ammaparypsl. [IpuobpereHne HaBHIKOB CAHUTAPHO—TUTMEHUYECKON OIEHKH
IBUIEBOM 0OCTAaHOBKH M pa3paOOTKU MEPOTIPUITHIA 10 YIYUIIIEHUIO YCIOBUH Tpyaa.

3.2. OOumme cBeaeHUs

IIbL1b — MeNTbUalIiue YaCcTUIII TBEPJOTO BEIIECTBA, KOTOPHIE CIIOCOOHBI HEKO-
TOpOE BPEMSI HAXOJUTHCS B BO3yXE BO B3BEIICHHOM cOCTOsSHUU. [IbuTh 00pazyercs
KaK B €CTECTBEHHBIX YCJIOBUSX, TaK U Ha MPOU3BOJCTBE, HAIIPUMEDP, IPU APOOJICHUU
U pa3MoJie TBEPABIX BELIECTB, MPU U3TOTOBJICHUU CTPOUTENBHBIX M3EIUM, UX o0pa-
00TKe W TpaHCHOPTUpOBaHUU. [IpoMBbINUICHHAsS THUIL XapaKTEPU3YETCS MIUPOKUM
JIMANia30HOM pa3MEPOB YACTHUIl — OT A0Jel MUKpoHa 10 1-2 MM u Goree.

B Bo3gyxe pabGoueil 30HBI yalle BCEro COAECPKUTCS MbUIb C pa3MepaMu YacTHI]
He Oosiee 20 — 30 mxM. bosnee kpynHbIe YaCTUIBI OCEIAIOT U3 BO3/yXa 4epe3 Herpo-
JTOJKUTEIIBHOE BPEMSL.

[To mpupone oO6pa3oBaHus MBLUTK ACIATCS HA OPTaHUYECKYI0, HEOPTaHUUECKYIO U
CMEIIaHHYO.

CrerneHb BpEHOTO BO3JICHCTBUS MBLJIM HA OPraHU3M YE€JIOBEKa 3aBUCUT OT (Pu-
3UKO-XHUMHUYECKUX CBOMCTB UCXOJHOIO0 MaTepuasa, pa3MepoB YacCTHUIl MbUIA U CTEMe-
HU 3albUICHHOCTH (KOHIIEHTPAIMHU MbUIU B BO3AYXE).

OU3NKO-XUMUYECKHAN COCTaB MbUIM BO MHOTOM OIPENEIIET XapakTep €€ BO3-
JNEUCTBUS HA opraHu3M. ClielyeT OTMETHUTh, YTO NPHU U3MEIBYEHUH 10 MBUICBUIHOTO
COCTOSIHUS (DU3UKO-XUMHUUECKash aKTUBHOCTh MCXOJIHOTO MaTepuajia MOKET Bo3pac-
TaTh B COTHH pa3 MO MPUUYMHE YBEIWYEHHUS €ro yJelbHOU nmoBepxHocTH. Hampuwmep,
BEILIECTBO, KOTOPOE SABJISETCA MAJIOTOKCUYHBIM IIPU MPOTJIaThIBAHUH, MOYKET MPOSB-
JSITh SIBHO BBIPA)KEHHBIE TOKCUYECKUE CBOMCTBA MPH BABIXaHUH €TO B BUJE MBUIH.

[To pa3zmepam yacTHIl NbUIb AETUTCSA HA 5 KiacCU(DPUKAIMOHHBIX TPYMI: Hanbo-
Jee KpyInHOAMCIIEPCHAsA, KPYITHOAUCTIEPCHAS!, CPEIHEIUCIIEPCHAS, MEJIKOANUCIIEPCHA,
HamOoJee MeTKoaucepcHas. YeM MeHbIlle pa3Mephl MbUIEBBIX YaCTHII, TEM OOJIbIIIee
BpPEMSI OHU HAaXOJATCSI BO B3BEIIICHHOM COCTOSIHUU B BO3JIyX€, U TEM OOJIbIIIE BEPOSIT-
HOCTb X BO3JICMCTBUS HA YEIIOBEKA.

[Ip11b MOXKET NONaaaTh B OPraHU3M YEpe3 OPraHbl AbIXaHUS, KEIyJOYHO-
KHIIIEUYHBINA TPAKT, KOKHBIE IIOKPOBBI U CIM3UCTHIE O00TOUKH.

[Io xapakrepy HEUCTBUS HAa OpPraHW3M YEJIOBEKA NbUIb MOKHO Pa3JCiIUTh Ha
pa3apakaroIly0 U TOKCHYHYIO.
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K pazapaxaommm oTHOCSATCS MUHEpaibHas (LIEMEHT, KBapll, TUIIC, MUHEPab-
HOE BOJIOKHO U JIp.), METaJJTn4YecKasi, ApeBecHast mblUib. OHU BBI3BIBAIOT Pa3ApakeHUE
Y BOCIIAJICHUE OPraHOB JbIXaHMUS.

[Tpodeccronanbubie 3a00eBaHus, KOTOPHIE BBI3BIBAIOT PA3APAKAIOIINE MBLIH,
HA3bIBAIOTCSl MMHEBMOKOHMO3aMHU (TTHEBMO - JIETKME, KOHHMA - MbUIb) U MbUIEBBIMU
OponxutamMu. B 3aBUCMMOCTH OT cocTaBa MbUIM, Pa3IMyalOT Pa3HOBUIHOCTH ITHEB-
MOKOHHO3a — CHJIMKO3bI (BO3JICMCTBHE KBAPIIEBOM IBUIM), aTpakHO3 (YyTrOJbHOM), ac-
6ecTo3 (acOecToBoil), aTFOMUHO3 (ITbUTH TIIMHBI MM OOKCUTOB) U TIP.

Kpome Toro, mbuib BeI3bIBAET 001IME 3a00JI€BaHMSI JbIXaTEIbHBIX MyTEH, TaAKUE,
KaK JIApUHTHUT, PapuHTrUT, OPOHXUT U TIP.

Psin mbuieit AefCTBYIOT pa3apaxkarolile Ha KO>KHbIE ITOKPOBBI, BbI3bIBasI MILLICBBIC
MOPAXKEHUST KOKU — HIEPOXOBATOCTH U IICIYIICHUE, YTOJIIIECHUS U OTPyOJICHHE KOXKHU,
BBITIQZICHUE BOJIOC, YIpH, DypyHKYIe3, OOpOAaBKH, SK3€MbI. 3arpsi3HEHUE KOXKHU IIhbI-
JIBI0 CHMKAET €€ MOTOOTASTUTEIbHYI0 (PYHKIIMIO BCIICICTBUE 3aKyTOPKHU KEJE3.

[lenblit psii MPOMBIIIUICHHBIX MBUICH BBI3BIBAIOT SIPKO BBHIPAKEHHBIE ajljiepruye-
CKHE pEaKIuu. DTO TMPOSIBISIOTCA B BHUAEC PA3IMUHBIX KOXHBIX PEAKIUNA — DIK3EM,
JNEPMATUTOB, PA3JINYHBIX BBICBIIAHUMN, AJUNIEPrUYECKOr0 pa3ApaKEHUS BEPXHUX JIbl-
XaTENbHBIX IyTEU U TIp.

[Ipy BO3ENCTBUU NBLIM HA IJ1a3a Pa3BUBAIOTCS KOHBIOHKTUBHUTHI, IOMYTHEHHE
XPYCTaJIUKa, TOPAKEHUE POTOBULIBI.

Toxcuunble TbUTH 00pa3yIOTCS U3 BEIIECTB, KOTOPHIE, PACTBOPAACH B OMOJIOTH-
YECKUX Cpelax, NEUCTBYIOT Ha OPraHU3M Kak SiJi U BBI3bIBAIOT €r0 OTPABJIICHUE, Ha-
IpUMeEp, MBIIIBSK, CBUHEN U Mp. ClaeayeT OTMETUTh, YTO TOKCUYHOE JICCTBUE BEIIe-
CTBAa B NBUICBUJHOM COCTOSSHUM MHOTOKPATHO YCHUJIMBAETCSl, HEKOTOPHIE BEIIECTBA
TOKCHYHBI TOJIbKO B BUJIE€ MbLIH.

[Ibu1s criocoOHa afgcopOUpOBaTh U3 BO3yXa HEKOTOPHIC SIIOBUTHIE T'a3bl, B pe-
3yJIbTaT€ YE€ro MblIb HETOKCUYHBIX MaTEpPUAJIOB MOXKET OKas3aThCs sjoBUTON. Ha-
npuMep, caxka aJicopOupyeT MPaKTUUECKU BCE TOKCUYHBIE BEIIECTBA, 00pa3yIoIIuecs
B MPOIECCaxX CrOPaHMUS.

HNMeroTcs cBeleHUs O MyTareHHOM M KaHUEPOT€HHOM BO3ACHCTBHM MbUIEH Ha
OpraHHU3M YEJIOBEKA.

B3BemieHHas B BO3AyX€ MbUIb FOPHOYMX MATEPUATIOB MOXKET CTaThb NPUYHHON
B3PBIBOB U MOKAPOB, IIPU 3TOM B3PBIBbI MBIJIEBO3AYLIHBIX CMECEH BBI3BIBAIOT BEChbMa
3HAUUTETbHBIC pa3pylieHus. /{15 BO3HUKHOBEHHS B3phIBa HEOOXOJIMMO, YTOOBI KOH-
LEHTpalUs MMbUIM B BO3IYXE HAXOJUJIACh MEXKIYy HM)KHUM U BEPXHUM KOHIICHTpAIIU-
OHHBIMU TIPEICIaMU BOCILJIAMEHEHMUSI.

Hwxuuit (BepxHuii) KoHUEHTpanMoHHbIM Tipeaen BocmiameHeHuss (HKIIB u
BKIIB) — MmunuManbHas (MakcUMalibHasl) KOHIIEHTpAIMs bUIH B BO3yXe IIPU aTMO-
chepHOM JaBJICHUH, TPU KOTOPOU MBUICBO3AYIITHAS CMECh CITIOCOOHA BOCTIAMEHHUThH-
Cs1 OT BHEIIIHETO UCTOYHUKA 3KUTAHUS C PACIPOCTPAaHEHUEM TUIAMEHU B €€ 00BheMeE.



22

3.3. HopmaruBHBIC TPeOOBaAHUA

['OCT 12.1.005 — 88 [1] ycTaHOBIIEHBI IPEAEIBHO JOMYCTUMBIE KOHIEHTPALIUH
(ITIK) mbutit 1 1pyTuX BpEIHBIX BEILIECTB B BO3AyXe paboueil 30HBbI.

Iox IT/IK moHMMAaeTCs KOHIEHTPALHS MBUIA B MI/M°, KOTOPask P €KeIHEBHOI
(KpoMe BBIXOJHBIX JHEH) paboTe B TEUEHHUE § U WJIM MPU APYroi MPOoI0JKUTEIBHO-
CTH, HO He Oonee 40 4 B HeNENIO, B TEUEHUE BCEro paboYero craxa He MOXKET BbI-
3BaTh 3a00JICBAaHUI WJIM OTKJIOHEHUN B COCTOSIHUH 37I0POBbS, OOHAPYKUBAEMBIX CO-
BPEMEHHBIMU METOJ[aMU UCCIICIOBAaHUHN B MpoIlecce pabOoThl WU B OTAAJICHHBIE CPO-
KU KU3HHU HACTOAIIETO U MOCIETYIONTUX MMOKOJIECHUN

[To cremeHu BO3AEHCTBHSA HA OPraHU3M IMBUIH TOAPA3NEISIOTCS Ha YETHIPE
KJlacca ormacHocTH: 1-it - upe3Bbryaiino onacubiii (ITJIK <0,1 MF/M3); 2-i1 - BBICOKO-
omacusIii (0,1<IIJIK<1 mr/m’); 3-if - ymepenno onacubiit (1<ITJIK<10 mr/m’); 4-if -
manoomacusit (ITJK >10 mr/n’).

ConepkaHue THUIM B BO3JyXe paOoyeill 30HbI MOMJICKUT CUCTEMATUUYECKOMY
KOHTPOJIIO JIJIsl IPEAYTPERKACHUS BO3MOKHOCTH TipeBbimenus [1JIK - MakcumanbHO
pazoBbix padoueit 30ubI (ITJK,,, ;) 1 cpennecMennbix padoueit 30Hb1 (ITIK, . ).

[Tpu oTHOBpEMEHHOM COJIEp>)KaHUH B BO3/IyXe pabouel 30Hbl HECKOJIBKUX BUIIOB
NbUIA OJJHOHAMPABIEHHOTO JEUCTBUS CyMMa OTHOIICHUH (PaKTHUECKUX KOHIEHTpa-
i kaxaon u3 Hux (C;, C,,... C,) B Bo3ayxe nomeniennid k ux [IJAK (ITAK,, TIAK,,
... [IIJIK,) mo I'OCT [1] He noJi>kHA MPEBBINIATH €IUHUIIBI.

@ , % , . G o (3.1)
IJIK, IJK, 1K

Jlns onpeneneHus coiep KaHusl MbUIM B BO3AyXe OTOOp MpoO OHKEH MPOU3BO-
JTUTHCS B 30HE JbIXaHus (IMIPOCTPAHCTBO B pagauyce 10 50 cM oT auiia paboTaroIiero)
IIPY XapaKTEPHBIX MPOU3BOJICTBCHHBIX YCIOBHSIX C YYETOM OCHOBHBIX TEXHOJIOTHYEC-
CKHUX IPOLIECCOB, HCTOYHUKOB BbIICJICHUS BPEIHBIX BEIIECTB U (PYHKIIMOHHUPOBAHUS
TEXHOJIOTUYECKOr0 000PYy10BAHMUS.

B TedeHune cMeHbI Ha OTACNBHBIX ATamax TEXHOJIOTHYECKOTO IMpollecca B Kax-
JIO¥M TOUKE JOJIKHO OBITh MOCIIEIOBATEIILHO OTOOPAHO TaKOE KOJTMYECTBO ITPod (HO He
MEHee TISITH), KOTOPOE SBWJIOCH OBl JOCTATOYHBIM JIJISl IOCTOBEPHOU TUTHEHUYECKOM
XapaKTEPUCTUKU COCTOSIHUSI BO3AYIIHOM cpeasl. Meroa oTOopa mpob aAomkeH obec-
NEeYNUTh M30MpaTeIbHOE OMpeneieHne cojaepkanus nbelin Ha ypoHe < 0,5 II/IK, a
JUTATEIILHOCTH 0TOOpa Mpo0 He oM KHA peBbimaTh 30 MUH.

[leproAMYHOCTH KOHTPOJISI YCTAHABIMBAETCS B 3aBUCUMOCTH OT KJIacca OMacHO-
ctu neutd: 1 [ knacca - He pexe 1 paza B 10 nueit, II knmacca - He pexe 1 pa3a B Me-
ca, 1T u IV knaccoB - He pexe | pa3za B kBapTail.

n

3.4. HN3mepeHne KOHUEHTPALUM NBLIH

HpI/I BBIITOJIHCHUH I/ICCJIG,Z[OBaHI/Iﬁ HpOMBIHIJICHHOﬁ IbIIA IPUMCHACTCSA KAa4CCT-
BCHHBIN 1 KOJIMYECTBECHHBIN BHUABI aHAJIN3a.

KauecTBeHHbBIII aHAIN3 BKIIIOYAET OIIPCACICHUC XUMHNYICCKOI'O COCTAaBa IIbIJIN, a
TaK)KEC €€ (I)I/ISI/IKO-XI/IMI/ILICCKI/IX CBOﬁCTB, TaKHX, KakK a6paSI/IBHOCTI>, QJICKTPOIIPO-
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BOJITHOCTb, CIIUIAeMOCTb U Jip. KauecTBeHHBINM aHATN3 BBHIMIOJIHSETCS B 1a00paTOPUIX
WM SKCIIPECC-METOAaMHU HEMOCPEACTBEHHO Ha MECTE BbIJICICHUS IbLIH.

KoanuyecTBeHHBIN aHATN3 MO3BOJISIET OMPEACIUTh KOHIICHTPAIUIO MBLUIA B BO3-
nyxe. JlJist 3Toro NpuMeHsIIoT ABE TPYIIbl METOIOB:

1. Metonbl 0e3 mpeaABAPUTEJIBLHOTO OCAMAEHMS TbUIH SBISIOTCS KOCBEHHBIMHU.
KoHuenTpanus nbuii onpeaensieTcss o pe3ysibTaraM U3MEpPEeHUuN pa3iudHbiX (pusu-
YECKUX IMapaMeTPOB MBUIEBO3AYIIHOTO MOTOKa. Hambomnbliee pacmpocTpaHeHue mo-
JYYUSIA ONTUYECKHE METOJIbl, OCHOBAHHBIE HA U3MEPEHUHU TMOTJIONIECHUS CBETA IbLe-
ra3oBbIM MMOTOKOM WJIM PaCCEsIHUSI CBETA YACTULAMM MbUIUM. TOYHOCTH pe3yibTaTOB
3aMepOB OIPEACNACTCS XapaKTepOM JBUKEHUS YACTHUIL MBUTH U, B OOJIBIIMHCTBE CIIY-
4yaeB, HEBHICOKA. JIOCTOMHCTBOM 3THX METOOB SIBJISIOTCSI HEMPEPHIBHOCTh U CKO-
POCTh MOJIyYEHUS PE3YIAbTATOB 3aMepoB. OHU MO3BOJISIIOT BECTH HEMPEPHIBHBIN MPO-
MBIIUICHHBI KOHTPOJb, YTO JJA€T BO3MOKHOCTh ABTOMATU3AIIMK YIIPABICHUS TEXHO-
JIOTUYECKUM MPOLIECCOM M CBOEBPEMEHHOTO OIMOBEIEHHUS MepcoHaia 00 aBapuiHbIX
CUTYyaIusX.

2. Metoibl, OCHOBaHHBIE Ha MPeIBAPUTEILHOM OCAKAEHUM NBLIU, TTO3BOJISIOT
ONPEJIEIUTh HEMOCPEACTBEHHO BECOBYIO KOHIIEHTPAIIMIO MBI B BO3/IYyXE€.

HauOonbiiee pacnpocTpaHeHue noiaydusia BecoBoil metoda. OH 3aKkitoyaeTcs B
OCAQXKJICHUH MBUIN U3 ompeieeHHOro oobeMa Bo3ayxa Ha ¢punbTpsl ADA-BII, onpe-
JeNICHHH TIpHBeca (HIBTPa M BEIYHCICHHS BECOBOI KOHIIGHTPALIMH TBUTH B MI/M°. B
KauyecTBe (DUIBTPYIOMIETO 3JIEMEHTa HUCIOJIb3YIOT TUIPO(POOHBIE MaTepuasbl THUIIA
OIII (dunbrp-nonotHo IleTpsiHOBa) M3 YIBTPATOHKUX BOJOKOH TMEPXJIOPBUHUIIA,
KOTOpbIE 00€CTeunBaOT OYEHb BBICOKYIO CTETNICHb YJIaBIMBAHUS YaCTUIl TBUTHA pa3-
mepamu 110 0,1 — 0,2 Mkm.

3.5. JkcnepuMeHTAJbHASA 4YacTh
3.5.1. 3aganue mo padore

Wcxonubie TaHHBIC JIS BBIMOJHEHUS pa0OThl COTJIAaCHO HOMEPY BapuaHTa, KO-
TOPBIN 3a7a€T MPenoaaBaTeb, IPUHUMAIOT 0 Tab. 3.1.

Tabmuna 3.1
Wcxoauble 1aHHBIE
Bapuart Berectso HI[K3, TpeGyemoe Bpemst pabOThI B pecru-
MI/M patope, 4
1 3epHOBast 4 1
2 MyuHnas 6 8
3 XomyaroOyMaKHast 2 4
4 [Ib11b CTEKIITHHOTO BOJIOKHA 6 20
5 [TyxoBas 2 8
6 peBecHast 6 2
7 IIb11h M3BECTHSIKA 6 16
8 ITem1p acbecta 2 10
9 IIsu1e IEMEHTA 6 22
10 ITe116 THIICA 2 10
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3.5.2. IIpubopsI U MaTepHUaIbI

JI1s1 BBITIOJTHEHUSL pa0OTHI TPEOYIOTCA CIIEAYIONIUE MPUOOPHI U MAaTEPUAIIBI:
— ycTaHOBKa aJisg oT6opa npob neutt Ha GuiabTp ADA-BII (cwm. puc. 3.1);
— BECHI aHAIUTHYECKHUE Kitacca TouHocTu He MeHee 11 (Beicokuit) mo 'OCT [7];
— ©OapomeTp-aHepous;
—  TEpPMOMETP;
— CEKyHIOMep.

3.5.3. IlopsiioK BBINOJIHEHUS PadOThI

1. Omnpenensatot Bec punbtpa ADA-BII-10 Ha aHanuTHUUECKUX BEcax, IS YETO:

— BBIHUMAIOT U3 000WMBI KOMIUIEKT (DUIBTPA, pa3BOPAUMBAIOT MAKET U3 KaJIbKH, 3a-
TEM 3aIUTHOE OYMayKHOE KOJIBLIO U BBIHUMAIOT (DHIIBTPYIOIIUI 3JIEMEHT;

— CKJIaJBIBAIOT (PMIBTPYIOMIMIA 3JIEMEHT C TIOMOIIbIO MUHIIETa BUETBEPO, KIATYT B
LEHTp Yall€4YKH BECOB U B3BEUIMBAIOT;

— TOMEIIAIOT (PUIBTPYIOIINI 3JIEMEHT B 3allIUTHOE OyMa)KHOE KOJIbLIO, HA KOTOPOM
IPOCTABIISIOT MOPSAIKOBBIA HOMEp (UIBTPa M €ro BeC. 3alKCH BBINOIHSIIOT CO
CTOpOHBI 3anblIeHus1 GUIbTPa, a 3aTeEM 3aHOCAT UX B Ta01.3.2.

2. IloaroTraBnuBarOT yCTaHOBKY K pabore. Jiist aToro:

— B3BEHICHHBIA QUIBTPYIOMIMI 3JIEMEHT BMECTE C 3alIUTHBIM OyMaKHBIM KOJIBIIOM
BCTaBJISIOT B AJUTOHXK 8 (cM. puc.3.1).

— B IbUIEBOM KaMepe 9 co31at0T TpeOyeMyto 3alblJICHHOCTh BO3AyXa.

Puc. 3.1.Cxema ycTaHoBku /it oTO0pa npo0 neuin Ha puiabTp ADA-BIIT
1- acniuparop; 2 — BBIKJIIOYATEND; 3 — pyUYKH BEHTHIIEH;
4 — porametp; 5 — nbLIEBasg Kamepa; 6 — AITIOHK

3. IIpousBoast oT60p npoOsl nbuIH. s 3TOTO:

— BKJIIOYAIOT OJJHOBPEMEHHO acnupaTop 1 u cekyHmomep;

— TI0 poTaMeTpy 4 CHUMAIOT MOKa3aHUs pacxojaa Bosayxa: I/, — B Haudaje oTdopa
(uepes 30 cexynn), I1, — uepe3 1 muHyTy, /15 — B KOHIIe 0TOOpa (Uepe3 2 MUHYTHI).
PesynbTaTel 3aHOCAT B TabM. 3.2;
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— 10 0apoMeTpy U TEPMOMETPY ONPEAEIAIOT COOTBETCTBEHHO aTMOC(EPHOE JaBIie-
HUE U TeMIEpaTypy Bo3ayxa. Pe3ynbrarsl 3aHocsT B Ta0u. 3.2.
— OTKJIIOYAIOT aCIUPATOP, BBIHUMAIOT (QMIIBTP U3 AJUIOHKA M CKJIAJIBIBAIOT €0 BYET-
BEPO, 3aIBUIEHHON CTOPOHOU BHYTPb;
— B3BEIMBAIOT GuikTp. PesynbraT 3aH0CAT B Tabdm. 3.2.
Ecou mpuBec msutd 25 Mr > (m, —m;) > 2 Mr, TO IPOM3BOAAT HOBBIA OTGOP

poObI, KOPPEKTUPYS BpeMst 0TOOpA.

4. BBINOJHSIOT pacyeT KOHIEHTPALWK NbLIK. {151 3T0r0:

— ONpPEeAeIISIIOT YCPEAHEHHBIN 00beM BO3/TyXa, MPOLIEIIEro Yepe3 poTaMeTp:

:(H1+H2+H3)'T’M3- (32)
3-1000

rae 11, 11, I1; —Tioka3aHusi poTaMeTpa acnuparopa, Ji/MUH;

T — ob11ee BpeMs 3amepa (2 MUH)

— TPUBOJAT YCPEAHEHHBIM 00BEM BO3AyXa K HOPMaJIbHBIM ycioBusM (¢ = 0°C; B =
760 MM pT.CT.) 0 popmyJie:

V-293-B 3
0~ > M, (3.3)
(273 +1)-760
rie B — 6apomeTrpuueckoe JaBIeHUE, MM PT.CT.;
{ — TeMIiepaTypa BO3IyXa, IPOXOAsIIero uepe3 acnuparop, °C.
— HaAXOJAIT BECOBYIO KOHIICHTPAIUIO MBUTH 10 (hOpMYJIE:
my, —m
C=——"1 wmriv, (3.4)
0
rae — m;, m, —Macca GUIbTpa COOTBETCTBEHHO JIO U MOcje oTdopa mpoOkl, MT.
PesynbraTel pacueToB 3aHOCAT B Ta61.3.2.
Tabnuma 3.2
Pe3ynbprarsl Hccae0BaHUsl KOHIEHTPAIMU NbUIA B BO3AYX€
Temme- bapomeTpu- Macca ¢unbtpa, mMmr Bpems | Tokasamms C.
Bux | parypa | weckoe maB- | o 3a- V, | Vo,
moclie 3a- | 3aMepa | poramerpa | 3 3 | mr/
IBUIK | BO31yxa | JieHue B, MM Mepa, M | M 3
o mepam, | T, MuH. [ II, n/mun. M
t, °C pT.CT. m;
0,5
1,0
2,0

3.5.4. Ouenka pe3yabTaTOB M3MEPEHM M BBIBOABI 110 padoTre

OneHky nblUIeBOM 00CTAaHOBKH BBIMOJIHSIOT CIEAYIOMIMM 00pa3oMm:

— COCTaB MbUIU MPUHUMAIOT B COOTBETCTBUU C BapraHTOM (Tadi.3.1);

— TIO BEIIECTBY, U3 KOTOPOTO COCTOUT MbLIb, onpeaestoT [1JIK (tabn.3.1).

B cnygae, eciiu aktuueckas 3arbUICHHOCTh BO3AyXa, OJy4eHHAs 10 hopmMyIie
3.2 mpessimaer [1JIK, ciaemyer mpemioxuTh HauOoliee 1erecooOpa3Hble TeXHUYe-
CKHE W TPO(QUIAKTHIESCKUE MEPONPHUATHS MO YIYUIICHUIO YCIOBHM Tpyaa (cM., Ha-
npumep, [2, 5, 8] u 1p.).




26

3.6. Meponpusitus mo 60ops0de ¢ NbLIbLIO

Bb160p cnioco00B yMEHbBILIEHHS 3albUIEHHOCTH MOMEIIEHUNA 3aBUCUT OT YCIIO-
BUI pabOThI, TEXHOJIOIMYECKOT0 MPOLEecca U BUA MbLIH.

B Hacrosimiee BpeMsi, B OCHOBHOM, UIYT IO IIyTH IPUMEHEHUS MTPOTPECCUBHOMN
TEXHOJIOTUHU, BKJIIOYAIOIIEH 3aMKHYTBIE IIUKIIbI, MOKPBIA CIIOCOO MPOW3BOJICTBA, aB-
TOMAaTH3alMI0, KOMIUIEKCHYIO MEXaHU3aLUI0 U JUCTAHIMOHHOE YIIPABICHHUE, UCKIIIO-
Yarolee KOHTAKT YeJIOBEKa C IbUIBIO.

NHXeHepHO-9KOJIOIrHYECKHE MEPOTIPUATHUS 110 OOPHOE C MBUIBIO0 BKIKOYAIOT Tep-
METHU3AIMIO TBUIAIIET0 000pYA0BaHMS, YCTPOMCTBO CHCTEM MECTHOM BBITSDKHOW BEH-
TWISLIUY, CUCTEM acCHUpPALUU TEXHOJIOTMYECKOTO O0OpYyIOBaHUS, a TaKXKE OYHCTKY
BO3/lyXa B IIBUICYJIOBUTEIAX U IPUMEHEHHUE ITHEBMOTPAHCIIOPTA CHIIyYMX MaTepHua-
noB. Cneayer mpeaycMaTpuBaTh CUCTEMATUYECKYI0 YOOPKY MOMEIIEHUN LIEHTpasu-
30BAHHBIM U MECTHBIM CIIOCOOOM.

KoHKpeTHbII BEIOOP MEPONPUATUIA 110 OOpHOE C MBUIBIO IPOU3BOAUTCS HA OCHO-
BaHUU CJICTAHHOW OLIEHKH MbUIEBOM OOCTaHOBKHU.

B npemnoxxeHusax 1o yiay4ueHUI0 YCIOBHUM TPyJa CIEAYET IPEAyCMOTPETh UC-
MOJIb30BAHUE PA3JIMYHBIX YCTPOWCTB, MPEAOTBPAIIAOIINX BO3HUKHOBEHHE WM pac-
IIPOCTPAHEHUE TIBUIN, a TAKKE TPUMEHEHUE UHANBUIYAJIbHBIX CPEICTB 3aILUTHI.

3.6.1. OmnpexaesieHne BpeMeHH 3alIMTHOIO AeiiCTBHS peciupaTopa
(BBINOJIHSIETCS MO YKA3AHUIO MPENnoaaBaTeJisi)

B tex ciydasx, Korja TEXHUYECKUE MEPONPUATHS HE MOTYT MOJIHOCTBIO 0Oec-
IEYNUTh CHUKEHHE KOHLIEHTPALIUU MBI B BO3/lyXe pabouei 30HbI MPOU3BOICTBEHHO-
ro nomewenus 1o [IJIK, cienyer IOMOJHUTENBRHO UCIOJIB30BaTh CPENCTBA UHIAUBU-
nyanbHOUM 3amuthl opraHoB nbixaHus (CU30/1). K HUM OTHOCATCS M30IUPYIOIIUE
CU30/l (umaHroBele M yHHBEpCajbHBIE MPOTHUBOTA3bl), a TaKXke (UIBTPYIOIIHE
CH30/] — npoTUBONBLIEBBIE PECTUPATOPHI [&].

TexHruecKre XapakTepUCTUKH PECIIUPaTOPOB MPUBEACHBI B Ta0. 3.3.

Br16op Tuma pecnuparopa oCyLIECTBISETCS B 3aBUCUMOCTU OT TpeOyeMoil 3¢-
(EeKTUBHOCTH MbLIE3aIePKaHUS U MIPOJIOJKUTETLHOCTH BpEMEHHU pabOThI B pecnupa-
TODE.

TpeOyemyto 3¢ (hHeKTUBHOCTh MbLIE3aePKAHUS PECIUPATOpa OMPEIEISIIOT MO
dbopmyiie:

_C-1JK

Moy -100%, (3.5)

rae C — KOHIEHTpalus MbUIM B BO3[yXe, MPUHUMaeMas 10 pe3ysbTaTaM 3KCIepH-
MEHTAJIbHBIX 3aMEPOB WJIM 110 33JaHHIO MPENo1aBaTesl.
Heobxoanmoe Bpemsi paboThl B pecriipaTope BeiOMparoT u3 Taba. 3.1 B coot-
BETCTBUH C HOMEPOM BapHaHTa, 331aBaeMOr0 MpernogaBaTesieM.
Pesynbratel 3aH0CAT B Ta611.3.4.
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Tabnuua 3.3
TexHuuecKne XapakTepUCTUKU PECTTMPATOPOB
Tun pecnimparopa
N Ilokazarenn 1IB-1 TIPIII - TIPIII -
«JTerecTok-55 V-IK | ®-6211 | Actpa-2 741 477
1 2 3 4 5 6 7 8
O¢pexkTuBHOCTH
1 o 96,0 98,0 99,0 99,3 99,9 99,99
nblIe3aepKaHus, %
Bpewms 3ammTHOTO nencTBus
TP 3aIBUIEHHOCTH, MI/M
) 1000 — — — — 6 7
600 — - — — 11 13
300 4 — — 5 22 26
100 8 1 5 10 44 52
3 | CokpareHue noJist 3peHus,% 10,0 14,0 19,0 26,0 10,0 10,0
HauanbHoe conpoTuBiieHne
4 (a) mpu pacxoze (30 1/muH)
5-10™* m/c: Ha BxOZIE 70 520 400 310 120 180
Ha BBIXOJIE 70 350 370 300 300 300
5 | Macca pecnimparopa, r 10 48 190 250 200 220

[Ipumeuanue. /[ mpoMeXyTOYHBIX KOHUEHTPALMK BpeMsl 3allIMTHOIO AEHCTBUSA pecMparopa om-

PEACIIACTCA IIYyTEM UHTCPIIOJIALINN.

Tabmuua 3.4
[Ton6op pecniupaTopa
D¢ dexTuBHOCTD Bpewmst 3anuTHOTO Tum Cok Hasaubroe M
. . PallCHUC | conpOTHUBIICHHE acca
MbUIC3aACPIKAHN, % ACHUCTBUA, 4 pecru OJIS a pecnupa
TpeOyemas | ¢axTuueckas | Tpedyemoe | haxTuueckoe paropa SpeHiA, % BxHoa;le Bb:jme ropar
3.7. KOHTpoOJbLHBbIE BONPOCHI
1. Kak BO3eHCTBYET MbUIb HA OPraHU3M YEJI0BEKa?
2. Kakum 00pa3oM Ki1acCu(pUUUPYIOT NbLIU?
3. Yro moHMMaeTcs NoJ NPEAENIBbHO TOIyCTUMOM KOHIEHTPALMEN ITbUIM, €IUHULIA €€
u3MepeHus?
4. B kakoMm noxymente npusenensl 11K n ot vero 3aBucut I11K?
5. Kaxkue mepornpusaTis HpUMEHSIOT pu 00phOe € MbUIbIO?
6. Kakue MeTonbl UCIIONB3YIOT JUIsl ONPEAEIEHUS KOHLICHTPALMY bLUIN B BO3AyXe?
7. Kakue npuOopsl IPUMEHSIOT Ul ONPEAEICHUS] KOHIIEHTPALUH bUIA B BO3yXE

paboueii 30HbI?
8. Kakue nnauBuayanbHble CPEICTBA UCIOIB3YIOT JJISl 3alUTHI OT MbUTH?
9. Uro noHumMaroT noj 3PPEeKTUBHOCTHIO pecriuparopa’?
10.Kakue BUIBI peciupaTopoB MPUMEHSIOTCS, TPUHIIUI UX paOOTHI?
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4. JABOPATOPHAS PABOTA «OHEHKA KOHIHEHTPAIIMU BPEIHBIX
BEIIECTB B BO31YXE PABOYEM 30HBI

4.1. Ileab padoTsI

O3HaKOMIIEHHE C OCHOBHBIMM CBEJICHUSMM O BPEIHBIX BEIECTBAX, IPHUMEHsIC-
MBIX B IIPOMBIIIJIEHHOCTH M HMX BO3JCHCTBMM HAa OPraHM3M 4elloBeKa. 3ydeHwue
IPUHIMIIOB TMTHEHHYECKOr0 HOPMHPOBAHUS KOHILICHTPALMM BPEIHBIX BELIECTB B
BO3/yX€ IPOU3BOJCTBEHHBIX MOMEUIEHUN U pabouei 30Hb. OCBOEHHE METONOB U
CHOCOO0B M3MEpPEHUs] KOHIICHTPAIlUU BPEIHBIX BEUIECTB B BO3AYXE U U3MEPUTEIBHON
anmnapatypsl. [IpuoOpereHne HaBBHIKOB CAaHMTAPHO-TMTMEHUYECKON OLIEHKH COJIep-
KaHMUsI BPEJHBIX BEIIECTB B BO3AyXe M pa3paOOTKU MEPOIPHUIATHH MO YIyUIIECHUIO
yCJIOBUH TPy a.

4.2. OOmmue cBegeHus

Bpenubie BemecTBa - BemiecTBa, OTPHUIATEIIEHO BO3CHCTBYIONINE HA OPTaHU3M
YEJIOBEKA M BBI3BIBAIOIIUE HAPYIIIEHUE MPOIIECCOB HOPMAIBHOMN KU3HEACITSIHHOCTH.
Pe3ynmbraTom BO3JCHCTBUS BPEIHBIX BEIISCTB MOTYT SIBUTHCS OCTpPBIC WIJIM XPOHUYE-
CKHE OTpaBJICHUS PabOTAIOIIUX.

Bpennple BemecTBa MOTYT MMPOHUKATh B OPraHU3M YEJIOBEKa Yepe3 OpPTaHbl JbI-
XaHMSI, KEITYAOYHO-KHUIIIEYHBI TPaKT, KOXKY, a TaKXKe 4Yepe3 CIMU3UCTBIE O00OJIOUKH
rina3. BeiBesieHre BpeAHBIX BEIISCTB M3 OPraHW3Ma MPOUCXOIUT Yepe3 JIeTKUe, MoY-
KU, KEITYJOUHO-KUIIECYHBIA TPAKT U KOKY.

Toxcudeckuii 3¢(HEKT BpPEIHBIX BEIIECTB 3aBUCUT OT psija (aKTOPOB: IMOja U
BO3pacTa padOoTarNINX, HHAUBUIYaIbHON YyBCTBUTEIHLHOCTH OpraHU3Ma, XapaKTepa
U TSDKECTH BBITTOJIHSAEMOM paOOThl, METEOPOJIOTHYECKUX YCIOBUI MIPOU3BOJICTBA U JIP.
HekoTtopsie BpemHbie BeIeCTBA MOTYT OKa3bIBaTh BPEAHOE BIIMSIHUE HA OPTaHU3M
YeJI0BEKa HE B MOMEHT MX BO3JICHCTBHS, a MO MPOIIECTBUU MHOTHX JIET U JaXe Jecs-
TUJICTHH (OTHaNCHHBIC TTOCHencTBYs ). [IposiBIeHNe dTUX BIUSHUN MOXKET OTPa3UThCS
¥ Ha MOTOMCTBE. Takumu OTpUIATETHHBIME 3P (HEKTaMU SBISIOTCS TOHAIOTPOITHOE,
AMOPHUOTOKCUYECKOE, KAHIIEPOTEHHOE, MyTareHHOE JICHCTBUS.

HecMoTpst mmpokoe BHEAPEHHWE MaJOOIACHBIX BEIIECTB U MaTepUasoB, Bpe-
HBIC BEIIECTBA MPOAOIKAIOT UCTIOIB30BATHCS B COBPEMEHHOM SKOHOMHYECKOM XO-
3STICTBE.

4.3. HopmatuBHbIe TpeOOBaHMS

Bce Bpeanble BeniecTBa MoApasAeIsIFOTCS 110 ONTACHOCTH Ha YEThIpe Kiacca: 1-i
- Ype3BbIYAHO ONACHBIE; 2-i - BBICOKOOIMACHBIE; 3-i1 - yMEPEHHO OmNacHbIe; 4-i - Ma-
JIOOIIACHBIE.

Knacc omacHocTH BellecTBa YCTAaHABIMBAIOT MO COBOKYIHOCTH IapaMETPOB,
yKa3aHHbIX B Ta01.4.1.

OTHeceHue BelecTBa K KIaccy OMacHOCTH BBINOJHAIOT MO MOKa3aTemto, 3Have-
HUE KOTOPOTO COOTBETCTBYET HanOoyiee BBHICOKOMY Kjaccy omacHOCTH. s 60ib-
[IMHCTBA BEIECTB TAKUM IAPAMETPOM SIBIISIETCA MPEEIbHO JOMYyCTUMAas KOHIICH-
tpauus (IIJK).



29

Tabnuua 4.1
Krnaccudukariys BemecTs 1Mo CTENEHN BO3JICHCTBUS HA YEIOBEKa

HopMa JJI1 KjIacCa OIMaCHOCTHU

HaumenoBanue mokasareneit
1 2 3 4

[IpenenbHO DOy CTHMAst KOHIICHTPALIHS

(ITJIK) B Bo3/1yXe paboueii 30HbI, MI/M’ <0.1 01..10 LL...10.0 ~10

Cpennsisi cMepTenbHast 103a pU BBEIACHUU B

<15 15...150 | 151 ...5000 >5000
KEITYJIOK, MI/KT

Cpennsisi cMepTenbHast 103a MPU HAHECEHUHN

<100 100 ... 500 | 501 ...2500 | >2500
Ha KOXY, MI/KT

Cpennsisi cMepTenbHast KOngleHTpaL[I/I}I B BO3- <500 500 ... 5001-50000 | >50000
JyXe, MT/M 5000
KoadurmeHT BO3MOKHOTO MHTAISITUOHHO-
ro otpasens (KBHO) >300 300 ... 30 29...3 <3
30Ha OCTPOTo ACUCTBUS <6,0 6,0...18,0 | 18,1...54,0 >54
30Ha XPOHUUYECKOTO ACUCTBUS >10,0 10,0...5,0 49 ...2,5 <2,5

[IJIK — Takas KOHIIEHTpALHS BPEIHOTO BEIIECTBA B MI/M’, KOTOpAS HPH Xe-
JTHEBHOM (KpOME BBIXOJIHBIX JHEH) paboTe B Te€UEHHUE 8 4 WM MPU APYTOW MPO0JI-
KUTENBHOCTU, HO He Oosee 40 4 B HEJeNI0, B TEUEHHUE BCEro paboyero ctaxa He MO-
’KET BbI3BATh 3a00JIEBAaHUI WJIM OTKJIOHEHHM B COCTOSIHUU 3/I0POBBS, OOHApyKHUBae-
MBIX COBPEMEHHBIMU METOJIaMU UCCIIE0BaHUM B mpoliecce padoThl WIM B OTJAJICH-
HBIE CPOKH KU3HHU HACTOSIIIETO U MOCIEAYIOIIUX MOKOJICHUH.

Jlns mpom3BoicTBeHHOM cpeanl pasnmudaroT I1/IK MakcuManbHO pazoBbie pado-
yeit 30861 (ITKMp.p3) u [TJIK cpeaaecmennsie padoueii 30ub1 (I1IKcc. p3).

MaxkcumansHo pazoBas [IJIK — 3T0 comepkaHue BelecTBa B 30HE JIbIXaHUA pa-
OOTHUKA, YCPENHEHHOE IMEPHUOJIOM KpaTKOBpeMeHHOro otoopa mpol (15-30 mun);
(haKTHUECKH - ITO XapaKTEPUCTUKA 0€30MMaCHOCTH BEIIECTBA /ISl TAHHOTO MOMEHTA C
Y4€TOM YCTaHOBJIEHHOI'O0 METO/Aa 0TOOpa Mpod U €ro JIUTEIbHOCTH. MaKcuMaabHO
pa3zoBasi KOHLIEHTPAIIUS BCEra CIYXKUJIa U CIYKUT B OCHOBHOM JIJII HHCIIEKTOPCKUX
1eJIeH, JaBasi BO3MOXKHOCTh OIIEHUTh CTENEHb HAIC)KHOCTH U YIOPSIAOUYEHHOCTU TOTO
WJIM MHOTO TE€XHOJOTHMYECKOrO MPOIIECCa, HO HE JAET MOJHOTO OTBETA Ha BOIPOC O
Mepe BO3JIECWCTBUSA BPEIHOTO XHMHYECKOIO BEIIECTBA Ha 4YenoBeka. VckimroueHwue
MOTYT COCTaBUTh 0COOO OIACHBIE BEIIECTBA OCTPOrO U OCTPOHAMNPABICHHOIO ACHCT-
BUS, TI€ OKUJAeMbIil 23 (EKT B 3HAUUTETLHON CTENEHU OMPEIEseTCs UMEIOIIeH Me-
CTO BEJIMYMHOW MaKCUMaJIbHO Pa30BOM KOHIICHTPAIIUH.

Cpennecmennas pomycrumas [IJ[K BpegHoro Bemectsa — 3To CpeaHsisi KOHILIECH-
Tparusi, MOJy4YeHHAsl MPU HEMPEPHIBHOM WJIM TPEPHIBUCTOM 0TOOpe Mmpod BO3ayxa
Ipy CyMMapHOM BpEMEHHU, paBHOM He MeHee 75% TpoJoIKUTENHHOCTH paboyeit
CMEHBbl. JTa BEJIMYMHA yCTaHABJIMBAeT O€30MacHbI YPOBEHb BPEIHOIO BEIIECTBA,
pacrpoCTpaHssACh HA BCIO MPOJOJDKUTENBHOCTh pabouelt cMeHbl. CiaeayeT moauepk-
HYTh, YTO JJIs BEILECTB, OOJAJAIOIIMX OCTPOHAIpPABICHHBIM JeHCTBUEM (pa3apa-
KAIOLIUM U Jp.), YCTaHABIMBAETCS TOIbKO MakcUMalibHO pa3oBas [1/1K.

Conepkanue BpeIHBIX BEIIECTB B BO3AyXe pabouel 30HbI HE JOJKHO MPEBBI-
maTh npeaesbHo AomycTuMbix kKoHueHTpanuil (I1J1K), ucnonb3yembix mpu npoeKkTH-
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POBaHUM MPOU3BOACTBEHHBIX 3JJaHUM, TEXHOJIOTHYECKUX MPOIECCOB, 000PYyA0BaHU,
BEHTWISIIIU U, JUIsl KOHTPOJIS 32 Ka4YeCTBOM MPOU3BOJCTBEHHOM Cpeibl U Mpoduiiak-
TUKHU HEOJIaronpusaTHOTO BO3/ICUCTBUS HA 3J0POBbE pabOTAIOIIHX.
[Ipu oTHOBpEMEHHOM COZCP)KaHUHU B BO3JAyXe paboueil 30Hbl HECKOJIBKUX Bpe/I-
HBIX BEIIECTB pa3HoHarpaBiieHHoro aeictBus [1/IK ocTatorcst Takumu ke, Kak ¥ Ipu
W30JIMPOBAHHOM BO3/IEHCTBUH.
[Ipn oHOBpEMEHHOM COJCP)KAaHUHU B BO3AyXe paboueil 30HbI HECKOJIBKUX BpE/I-
HBIX BEIIECTB OJIHOHAMPABJICHHOTO JACHCTBHUS CyMMa OTHONIEHUH (PAKTHUECKUX KOH-
HeHTpauid kaxaoi u3 Hux (K;, K,... K,) B Bo3ayxe nomemenuit k ux ITJIK (ITAK;,
ITJIK,, ... ITAK,) no I'OCT [1] He nomkHA NPEBBIIIATh €IUHUIIBI.
LSS B SIS (4.1)
IJIK, 1K, 1JIK

n

4.4. HN3mepeHne KOHUEHTPALUM BPEeIHbIX BelleCTB

JIist u3MepeHns KOHIICHTPAllMM BPEIHbBIX BEUIECTB B BO3JyXe pabouel mpume-
HSIOT Ta30aHAJIU3aTOPHI.

[To mpuHIUITY TEWCTBHS ra30aHAIN3aTOPbl MOTYT OBITH pa3/ejeHbl Ha CIETYIO-
1€ TPYIIIIbIL:

1. AGcopOLnoOHHBIE Ta30aHAU3ATOPbI, B KOTOPHIX KOMIIOHEHTHI Ta30BOM cMecH
[OCJIEOBATENBHO MOTJIOIIAOTCS PA3IMYHBIMU PEareHTaMHu.

2. O06BEMHO-MAHOMETPUYECKUE Ta30aHATN3ATOPHI, KOTOPbHIE OIMPEAESIOT HU3Me-
HEHUE MMapaMeTPOB ra30BOM CMECH, IPOUCXOSIINE B PE3YyIbTaTE XUMUYECKUX PEaK-
1007178

3. lNazoananuzaTopbl, NOPUHIUI PabOThl KOTOPHIX OCHOBAaH Ha (UBUKO-
XUMUYECKUX METOAaX aHaiu3a (TEPMOXHMMUYECKHE, DIIEKTPOXUMHUYECKUE, XPOMATO-
rpaduyecKue u mp.).

4. TazoananuzaTopbl, padoTaroue Ha YUCTO (U3MUECKUMX METOJaX aHalIu3a
(TEpMOKOHIYKTOMETPUUYECKHE, IEHCUMETPUUECKUE, MATHUTHbBIE, OITUYECKHE U JIP.).

Ha nannbpiif MOMEHT HanboJsiee pacpoCTpaHEHbI TEPMO- U IIEKTPOXUMHUUECKHUE
Y ONTUYECKHE ra30aHATN3aTOPHI.

Kaxnplii razoaHanu3atop npeaHa3HayeH IJis U3MEPEHUS] KOHIIEHTPAUU TOJbKO
OTIpeIeNICHHBIX KOMIIOHEHTOB Ha (hOHE KOHKPETHOM ra30BOM CMECH B HOPMHPOBAH-
HbIX yciaoBusX. OHAKO MPUHININ JACUCTBUS U KOHCTPYKTHBHBIE OCOOCHHOCTH MHO-
TUX TUIIOB Ta30aHAIM3ATOPOB TO3BOJISIIOT KOMIIOHOBATh MX B MHOTO()YHKIIMOHAJh-
HbI€ MYJIBTUTa30BbI€ CUCTEMBI, MMO3BOJISIOINE OCYIIECTBIATh OJJHOBPEMEHHBIN KOH-
TPOJIb KOHILIEHTPALMi HECKOJBKUX BEIIECTB U MMEIOIINE MHOKECTBO JOMOJHUTEb-
HBIX (DYHKIIHIA.

4.5. DKcnepuMeHTAJIbHAS YACTh
4.5.1. 3ananue no padore

WcxonHble naHHbIE ISl BBIMOJHEHUsT pa0OThl COTJIACHO HOMEpPY BapuaHTa, KO-
TOPBIN 3aJ]a€T MpenogaBaTesb, IPUHUMAIOT 10 Tabd. 4.2.
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Tabmumna 4.2
Hcxonnbie faHHbBIC

= | E|E |8 | E|& |

< = = < o = ) e

o 5 i |8 |8E| 5 |%zg|:Z
z 3 5| 5|2z S3| B |EE 2,
= = % ) Q< g o i L oE K
g 2 o s | 8= 2= S 2| 5 S

o I S = B2l

aa) =¢ = = © S = S 2| 4

= S| 2| |EE| 2288

m o a | 5 = o | o S

< = &S E’ = = -

T = < o 3 2 <

A o - M
1 A30Ta THOKCH 70 40 35 75 70 50 40
2 | Azora okcunsl (B mepecuere | 70 65 35 50 50 50 40

Ha NOQ)

3 | AxkponenH 20 30 60 20 30 30 50
4 | Benzon’ 50 30 30 20 20 30 60
5 | Kucnora a3otHas 30 50 60 30 20 30 20
6 | Kepocun (B nepecuere Ha C) | 40 50 50 35 50 65 70
7 | Knucnora ykcycHas 35 75 70 40 50 70 40
8 | Kcumnon 50 30 30 20 30 40 20
9 | Tonyon 70 65 35 50 50 50 40
10 | CiupT 3THIIOBBII 60 50 50 35 50 75 50

4.5.2. IIpudopsbl 1 MaTepHUAJIbI

[Tpu BeIMOTHEHUU J1A0OPATOPHOM PAOOTHI UCIIONB3YETCS MYJIbTUTA30BBIN Mepe-
HOCHOU razoananusarop Komera.

["azoananuzatop (puc. 4.1) npenHa3zHayeH [Jisi KOHTPOJIS OMACHBIX KOHIIEHTpa-
IIUH TOPIOYMX, TOKCUYHBIX Ta30B U KHUCIOpoJa B aTMocepe pabodnx 30H MPOMBIIII-
JICHHBIX OOBEKTOB, HA PA0OUYMX MECTaX, B CHCTeMaX KOMMYHHKAIIUW, U JIJIST OMOBE-
IeHUsT 00 OTACHBIX YPOBHIX KOHIEHTpamnuu. ['azoananuszarop Komera Takxke MOKET
WCIIOJIB30BaThCA B KAUE€CTBE TEUEUCKATEIIS.

JocTyn Bo3ayXxa Ha ra304yBCTBUTEIbHBIE CEHCOPBI OCYIIECTBISIECTCS MMyTEM €C-
TecTBeHHOU A Py3un yepes crnenuranbHble OTBEPCTHS B KOpITyce nmpudopa

OyHKIMM TpUOOpa BKIIOYAIOT ABTOMATUYECKUN KOHTPOJb C OTOOpakeHUEM
M (PPOBBIX 3HAYEHUN KOHIICHTPAIIUU ra30B B aTMocdepe; ONTHIeCKoe (CBETOANO/IbI)
U aKyCTHYeCcKOoe (CHpeHa) OroBeleHrne 00 OMacHbIX YPOBHAX KOHIIEHTpAIUi.

TexHrueckue XxapakTepuCTUKU MpruOopa yKazaHsl B Tadnuile 4.3.
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Puc. 4.1. 'azoananuzarop Komera

Taomuna 4.3
TexHUYeCKHEe XapaKTepUCTUKHU ra3oananmn3aropa Komera
XapakTepUCTUKU 3HaueHUs
OTHOCHUTENbHAS TOTPEITHOCTh U3MEPEHUS 110 TOPIOYNM U TOK- 25
CHYHBIM ra3aM B HOpMaJIbHBIX YCIOBHSIX (), %
[TorpentHOCTh U3MEPEHUS IO KUCIIOPOTY TIPH HOPMATBHBIX YCIIO-
BHSIX:
- B ntuamnazone (12 - 30) % 006., abcomtoTHas norpemHocTs (A), % +0,5
00.
- B quanasone (0,1 - 12) % 006., oTHOCUTEIbHAS IMOTPEITHOCTH (0), 25
%
["abapuTtHbIe pa3Mepsl (C UeXJIOM), MM, He 0oJiee 170x80%85
Macca, r, He Ooee 700
PabGounii nuanazon temmneparyp, °C:
- X0J0JI0YCTOMYUBOE UCIIOJTHEHUE ot -30 mo +50
- MCTIOJIHEHUE JIJI1 HOPMAJIbHBIX YCIIOBUH ot -20 o +40
PaOouwnii nuana3oH OTHOCUTENLHOM BIaXKHOCTH, %0 30...95
Pexxum ycraHoBKH «0»:
- aBTOKaIMOPOBKA €CTh
- MPUHYANTENIbHAS KaTHOpPOBKa €CTh

[TeproaAMYHOCTH MOBEPKH

He pexe | paza B
12 mec.
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4.5.3. Ilopsi10K BHINOJHEHUS PA0OTHI

W3mepeHre KOHIIEHTpalyd MPOU3BOJMUTCS C MOMOIIBIO AJIEKTPOXUMHUYECKOTO
netexkropa. B razoananuzarope ucnonb3yercs AMPpQGy3UOHHBIN 0TOOp MpOoOBI BO31Y-
xa. Teky1iee 3HaUeHHE BBIBOJAUTCS Ha SJEKTPOHHBIN Auciuield npudopa. Berpoennas
BKJIFOUYaeMasi MOJICBETKA MO3BOJISIET CUMTHIBATH MOoKa3aHus. Kpome Toro, npubop oc-
HAIlIeH 3BYKOBOM, CBETOBOM U BUOpOCUTHANIHM3ALMEN TPEBBIIECHUS U3MEPSEMON KOH-
IIEHTPAINH IIOPOTOBOTO 3HaUEHHU (HEJ0CTaTKa WIIM U30BITKA KUCIOPOIa).

Pe3ynbrarel 3aMepoB U BBIYMCICHUHN 3aHOCAT B Tabnuity 4.4.

Tabauma 4.4
Pe3ynbTathl 3aMepoB ¥ BBIYMCIICHUN KOHIICHTPAIUH
OcHOBHBIE cTaIUN [Iponomxu- K K K K
TEXHOJOTHYECKOTO TEJIBHOCTD, b 2. 3 ol K,
MI/M™ | MI/M™ | MI/M™ | MI/M
mnpoiecca MUH, t,

Hauano cmeHbl

g 3arpyska ChIpbsi
9 | Pabora oGopymaosa-
QE,[ HUSl, CHSTHUE TOTO-
;‘5 BBIX H3/CJIMM, KOH-
% TPOJIb 3a pPabOTOM
2 | obopynoBaHus
T | PerynupoBka 0060-
= pyAOBaHUS
cﬁ 3arpy3Ka ChIpbsi
BusyanbHbli  KOH-
TPOJIb
CHsiTHE  TOTOBBIX
15631 (107071

CopeprkaHue BemecTBa B 3-X TOUKaX OMPEACIAIOT 1o (hopmyie:
K, =(K,+K,+K;3)/n, ar/m 4.2)
rne K, ,K, K;— KOHUEHTpaIys BpEIHOTO BEIIECTBA B TOYKE 3aMepa, MF/M3;
n — KOJIMYECTBO TOYEK 0TOOpa Mpoo.
[Ipoun3BenieHEe pa30BBIX W3MEPEHUM KOHIEHTpALMKA BPEIHOTO BEIIECTBA Ha
BpEeMs BBITIOJIHCHUS OTIEpaIliy OTIpeaesieTcs o hopmylie:

t _ * 3
K, =K, t,, Mr*Mua/m (4.3)
CyMMa IpoM3BEIEHHH BCEX PE3YyJIbTAaTOB PA30BBIX U3MEPEHHMI KOHICHTPALUH
Ha BpeMs BBIIIOJIHEHUS ONlepaluy (CTaJUH TEXIPOLECCA) PaBHA:

tl 12 tn 3
Peowy =K, + K"+ K, , Mr*MuH/M (4.4)
CpennecMeHHas KOHIICHTPAIMS BPEIHBIX BEIIECTB ONpeesercs no Gpopmyre
3
Ko = By [T, MT/M (4.5)

raie T — obmiee BpeMs paboueit cMeHbI (0e3 yueTa BpeMEeHH MepEepPhIBOB), MHUH.
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Tabmuna 4.5

XapaKkTepUCTUKH BEIIECTB, IPUMEHSIEMBIX B J1a0OpaTOpHOM paboTe

TJIK ArperatHoe co- Knacc | [elictBue
HaumenoBaHue BemiecTBa ’r /Mg’ CTOSIHME B YCIIOBU- | OMAcHO- | Ha opra-
X TIPOU3BOJICTBA CTH HU3M
A30Ta THOKCHU] 2 I 111 0
A3oTa okcuabl (B mepecueTe 5 1| 11T 0
Ha NOz)
AKposienH 0,2 Il 11
Benzon' 15/5 I 11 K
Kucnora a3oTHas 2 a 111
Kepocun (B nepecuere Ha C) 300 i 1\
KucnoTa ykcycHas 5 Il 111
Kcunon 50 1 111
Tonyou 50 1 111
CnupT 3TUIIOBBIN 1000 1l IV

Pe3ynbrarhl 3KCIIEpUMEHTAIBHBIX HUCCIAEAOBAHUI U HOPMATHBHBIC MapaMeTphl
BHOCSITCSL B Tabuuily 4.6. XapaKTepUCTUKHU BEIIECTB, MPUMEHSIEMBIX B JIA0OPATOPHOM

paboTe BEIOMPAIOTCS B COOTBETCTBUH C BAPUAHTOM U3 Tad:. 4.5.

Tabaura 4.6
Pe3ynbTaThl n13MepeHuil U BBIBOJIBI IO paboTe
Haumeno- Kimacc | IIIK, | Bpems pa- | Cymma npousBe- | CpenHecMeHHast
BaHUE Be- OIacHO- | Mr/m’ 0ouen JICHUW BCEX pa- KOHLIEHTpaLus
IECTBA CTH cMeHbl T, | 30BBIX pe3yJbTa- BpEIHBIX BeE-
MHH TOB Pyops Mr/M° mectB, K,
MI/M

4.5.4. OneHka pe3yabTaTOB U3MEPEHHUI M BBIBOABI 110 padoTre

B BBIBOJAAax IIO pa60Te CICOayeCT CACIaTh 3aKIIIOYCHUC O COOTBCTCTBUU 3aMCPCH-
HOTO IIapaMCTpa HOPMATHBHBIM 3HAYCHUAM.

4.6. Meponpusitusi o0ecriedeHu0 0€30MaCHOCTH PadoT ¢ BpeIHbIMH BellleCTBAMU

Meponpusitus mo odecrnedeHnio 0e30nacHOCTH padoT MpPU KOHTAKTE C BPEIHBI-
MU BEILECTBAMH MOAPA3ACIIAIOTCSA HAa OOLIME U MHAUBUAYAJIbHBIE.

[IpuMeHeHre TeX WM MHBIX CPEJICTB HEWTpaNIM3alud WIH NPEAYNpPexACHUS
BO3JICVICTBUS BPEAHBIX BELIECTB MPOBOJIUTCA MOCIE TIIATEIBHOIO aHajJu3a BO3/yXa.
AHaM3 BO3QyXa JAET BO3MOXKHOCTh M3YYUTh CAHUTAPHO-TUTHEHUYECKHE YCIOBUS
TPYJa, BBISICHUTh U YCTPAHUTh MPUUYMHBI TONAJAAHUS B BO3AYX SJAOBHUTHIX BEIIECTB B
KOHILICHTPALUAX, MPEBBIIIAIOIINX JOMYCTUMbIE HOPMBI, ONPEAECIUTh KOHLIEHTPALIMU
SZTOBUTHIX BEILECTB Ha pabo4ux MecTax, 3pPEeKTUBHOCTh U I€PMETUYHOCTH NPUME-

HSIEMOU anmnaparypshl.
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K o0umm MeponpuaTusiM 1o IpeaynpekIeHUI0 3arpsi3HeHHs] BO3IYIIHOM cpe-

Il HAa MPOMU3BOJICTBE OTHOCATCS: apXUTEKTYPHO-IPOEKTHBIE U IJIAHUPOBOYHBIE pe-

LIEHUS; Ha3HAYEHUE CAHWTAPHO—3aIlUTHBIX 30H NPU INPOECKTUPOBAHUM U 3aCTPOMKE

00BEKTOB; YCOBEPIIEHCTBOBAHUE TEXHOJIIOTMYECKOTO 000PYI0BaHUS U TEXHOJIOTHUYE-

CKHUX TPOLECCOB. B MPOEKTHBIX pElICHUAX 3aJaHUN U COOPYKEHUH HOJKHBI OBITH

IPEAYCMOTPEHBl TEXHUYECKHE CPENICTBA, HCKIIOYAKOLIME COACPKAHUE B BO3YyXE

3MaHuil 1 pabovYrX 30H BPEIHBIX ra30B M MApOB U 00pa3oBaHUe 3aCTOMHBIX 30H. [Ipu

IIPaBUJIBHOW ITUIAHUPOBKE TEXHOJIOIMYECKOI0 KOMIUIEKCA MPEANPUATHS pacIiojaracT-

Csl TaK, 4TOOBI BpEJHbIC BBIJCICHUS U3 OJHOTO 11eXa He momnajaaiu B Apyroil. [1oaro-

My TEXHOJOTMYECKME YCTAHOBKM HA OTKPBITHIX IUIOIIAAKAX MU IIPOU3BOJCTBEHHBIC

3IaHUA C BPEAHBIMU BBIACICHUSAMH Pa3MELIAIOT C MTOABETPEHHONW CTOPOHBI IO OTHO-

HICHUIO K APYTUM IiexaM. PaccTosiHre MeX Ay OT/EIbHBIMU KOPITyCaMH JTOJDKHO OBITH

HE MEHEE MOJIyCYMMBI BBICOT IPOTUBOCTOSIINX 34aHUN U HE MeHee 15M.

TexHu4yeckre U OpraHu3alOHHbBIE MEPOIIPUATHUS BKIIOYAOT:

— U3BATHE BPEIHBIX U 0COO0 TOKCUYHBIX BEIIECTB U3 TEXHOJIOIMYECKUX MPOLECCOB,
3aMeHa BPEIHbIX BEIIECTB Ha MEHee BpeAHbIe (3aMEeHa KpacuTellel, pacTBOPUTE-
Jeil, MUTMEHTOB U T.JI. Ha MEHEe OTacHBIE);

— CcoOJI0JIeHUe TMpaBUJl XPaHEHHUs, TPAHCIIOPTUPOBAHUS U NMPUMEHEHHS SIOBUTHIX
BelIeCTB. TOKCUYHBIE BEIIECTBA HEOOXOAMMO XPaHUTh B OTACNIbHBIX, 3aKPBITHIX,
XOpOLIO BEHTWIMPYEMBIX CKIIAJCKUX MOMEIICHUAX, YAAICHHBIX OT KUJIbIX JIOMOB,
CTOJIOBBIX, BOJJOEMOB, KOJOIEB, a TaKXke OT pabounx MecT. B ckimagkax o0s3a-
TEJIbHO HEOOXOJAMMO BBIBEUIMBATh IMpEeAyNpeauTeNbHbe Haanucu. Jlomyck Ha
CKJIaJl XpAHEHUsI TOKCUYECKHUX BEIECTB IIOCTOPOHHMX JIMIL 3aIIPEILICH;

— 3¢ GheKTUBHON MEpOl CHIDKCHHS BBIJICICHUS BPEIHOCTEH B pabodeil 30HE SBIIS-
IOTCS: YCOBEPIICHCTBOBAHHWE TEXHOJIOTHMUECKOro 00OpyAOBaHUA, MPUMEHEHUE
3aMKHYTBIX TEXHOJOTMYECKUX ILMKIIOB, HEIPEPBIBHBIX TPAHCIIOPTHBIX ITOTOKOB,
IPUMEHEHUE MOKPBIX CIIOCOOOB MEPepadOTKHU CHIPHEBBIX MBUISAIINX MAaTEPUATIOB;

— o0sA3aTeNbHBIM TpeOOBaHMEM SBISETCA repMeTusanus o0opynoBaHud. OmHaKo
NOJIHAsg TepMETHU3allisl HE BCEr/ia BO3MOXKHA M3-3a HAJIMYUS padOYUX OTBEPCTHUH.
Haubonee r¢hekTuBHBIM SBISIETCS, B 3TOM Clly4ae, aclupalus arperaToB ¢ ocy-
IIECTBJICHHEM OTCOCa M3-10J YKpBITHS. KOHCTpYyKIIMM TaKuMX OTCOCOB Pa3zHO00-
Pa3HbI: BBITSKHBIE MIKA(bI, BBITSKHBIE 30HThI, OOPTOBBIE OTCOCHI C MCKYCCTBEH-
HOM MJIM MEXaHUYECKOMN TATOM;

— IIPUMEHEHHUE IUCTAHIMOHHOTO YIIPABJICHMUS TEXHOJIOTMYECKUMU IpOLEecCaMu C
repMeTu3anuel pabodyero Mecra oneparopa, IpUMEHEHHUE MEXaHHU3alMu U aBTO-
MaTH3aIU{ TPOM3BOJICTBEHHBIX MPOIECCOB (MCKIIIOYAIOIIUE TPUCYTCTBUE B pado-
yel 30He JT10J1eH);

— cucTeMaTuveckas yoopka HOMEIICHHH;

— BEHTWISLMS IPOU3BOJACTBEHHBIX IOMENIEHNUN U IPUMEHEHUE CIELUAIBHBIX aCIIH-
PALlMOHHBIX YCTAHOBOK;

— TIOCTOSIHHBIM KOHTPOJIb HaJl COJIEp>KaHUEM BPEJIHBIX BEILIECTB B BO3/yXe padboueit
30HBI;

— TPOBEJIEHUE METUIIMHCKUX OCMOTPOB pabOTaIoMIUX, MPOPUIAKTUYECKOE TUTAaHUE,
coOro/IeHre TpaBuil MPOMCAHUTAPUU U TUTUEHBI TPY/Ia.
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4.7. KoHTpoJBbHBIE BONIPOCHI

. YUto Takoe pabouas 30Ha?
. Uro Takoe BpeaHbIC BelecTBa?
. Uro Takoe MaKCUMAaIIbHO pa30Basi KOHIIEHTPAIUS M HA30BUTE €IMHUIIBI U3MEpe-

HuA?

. YUto Takoe CPCAHCCMCHHAA KOHIICHTPAWA BpECAHOT'O BGIHGCTBa? HazoBure CAUHU-

(bl U3MEPEHUS.

B uem 3akiodaercs Tokcudeckuit 3G HeKT BpeIHBIX BEIIECTB ?

HazoBuTte npubop 11 u3MepeHus KOHIEHTPAIMK1 BPEIHbBIX BEIIECTB B BO3YXE
paboueil 30HbI, IPUHIIUTI €70 PabOThI?

Kaknmu HOpMaTtnBHBIMH fOKyMeHTamu onpenersrorcs [1/IK nns Bpennbix Be-
mecTB?

Meporpustust o ooecrnedyeHuto 6€30n1acHOCTH paboT NpU KOHTAKTE C BPEIHBIMU
BEIIECTBAMU
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5. JABOPATOPHAS PABOTA «OLIEHKA IIIYMOBO OBCTAHOBKHU
HA PABOYUX MECTAX»

5.1. Heasn padorsl

O3HaKkOMJIEHHE C OCHOBHBIMU CBEJECHUSMHU O MPOU3BOJCTBEHHOM IIIYME M BO3-
NEHUCTBUM €ro Ha OpraHu3M 4esioBeKa. M3ydeHne MPUHUUIIOB THTHEHUYECKOTO0 HOp-
MUPOBaHUS MPOU3BOACTBEHHOrO IryMa. OCBOEHHE METOJOB U CIIOCOOOB M3MEPEHUS
MIPOM3BOJICTBEHHOTO IITyMa U U3MEPUTENHbHOU ammapatypsl. [I[pruobpeTeHre HaBHIKOB
CaHUTAPHO-THUTHEHUYECKOW OIICHKHM IIYMOBOW OOCTAaHOBKM B MPOHM3BOJCTBEHHBIX
MOMEIICHUSIX ¥ Ha pabOYnX MeCTax U pa3padOTKu MEPONPUSITHI MO yIyUIICHUIO yC-
JIOBUM TPy Ja.

5.2. OOmmue cBeaeHus

[ITymoM Ha3BIBAIOT Pa3IMYHBIC 3BYKH, MEIIAIONINE HOPMAIBHOU JEATeILHOCTH
YEJIOBEKA M BHI3BIBAIOININE HEMPUSATHBIC OITYIIECHNUS.

3BYK WM IIIyM BO3HUKACT MPH MEXaHUYECKUX KOJCOAHUSIX B TBEPIBIX, YKHIKUX
U Ta3000pa3HbIX cpefiax.

[Tpu BO3aEHiCTBHE IITyMa Ha YEJIOBEKA MOBBIMIACTCS KPOBSIHOE JIaBJICHUE, y4aIla-
eTCsI MyJIbC U ABIXaHHE, YXYIIaeTcs 3peHue, a JUIMTEIbHOe BO3JCHCTBHIE IITyMa MO-
KET MPUBECTH K ToTepe ciayxa. Kommieke n3MeHeHN, BO3HUKAIONINX B OPraHU3Me
I0JT BJIUSIHAEM IIIyMa pacCMaTpPUBACTCS Kak IIymMoBas 00s1e3Hb. [Ipu BEICOKOM ypOB-
HE IIIyMa CO3/aeTCsl OMAaCHOCTh HECYACTHBIX CIIy4aeB Ha MPOM3BOJICTBE M3-3a HEpa3-
JUYUMOCTH CIYXOBBIX CUTHAJIOB U HETTOHUMAHUS YCTHOU peUH.

5.2.1. IlapameTpbI IymMa

3BYK IpeJCcTaBiIsAeT coO0l KojebaTrenbHOe ABUKEHUE YIIPYTOi Cpelibl, BOCIPH-
HUMAeMOE HaIllUM OPTaHOM CIIyXa. 3a €MHHITY YaCTOThI KOJIeOaTeTLHOTO IBIKCHUS
npuHAt ['epir (I't), paBHBINA 0lHOMY KOJI€OaHUIO B CeKyHIy. YenoBek crnocobeH pas-
audaTh 3ByKH B quarna3one yactoT oT 20 mo 20000 I'u. Konebanus nmxke 20 'ty (uH-
dpa3Byk) u Beiie 20 000 I'iy (yabTpa3ByK) HE BBI3BIBAIOT CIYXOBBIX OILIYIICHUN, HO
OKa3bIBAIOT BPEIHOE OMOJIOTUYECKOE BO3/ICHCTBUE Ha OPTraHU3M YEJIOBEKA.

Pa3znoxkeHue 1mryma Ha COCTABJISIONIME €r0 TOHA (3BYKHM C OJHOM 4acTOTOM) C
oTnpe/eIeHUeM WX MHTEHCHUBHOCTEM HA3bIBAIOT CIIEKTPAJIbHBIM aHAM30M, a rpadu-
YecKoe M300pakeHre YaCTOTHOI'O COCTaBa IIyMa — CIIEKTPOM.

[To xapakTepy crekTpa IIyMbl MOAPA3ACIAIOT HA IIUPOKONOJIOCHBIE (C U3ITyye-
HUEM 3BYKOBOM SHEPTUH HEMPEPHIBHBIM CIIEKTPOM, ITUPUHON Oosiee 1 OKTaBbI) U TO-
HaJIbHBIC (C U3TyUYE€HHUEM 3BYKOBOM SHEPTUU B OT/IEIHHBIX TOHAX).

[Io BpeMEHHBIM XapaKTEPUCTUKAM IIYyMbl CIEAYET MOAPAa3JeisATh HA MOCTOSH-
Hble (YPOBHH 3ByKa KOTOPBIX 32 § - 4aCOBOM pabOUYMil J€Hb U3MEHSIOTCS 10 BPEMEHH
He OoJee yeMm Ha 5 n1BA mpu U3MEpEeHHH Ha BPEMEHHOUN XapaKTepHUCTUKE LIymMoMepa
"MensieHHO" u o mikaie "A") U HemocTOsAHHbIEC (MMPU U3MEHEHUHU YPOBHS 3ByKa 0O-
nee 5n1bA). Illkana "A" mrymomepa mo3BOJSIET ONPENCIUTh YPOBHU IIIyMa, SIBJISIFO-
IIUECS TEOMETPUUYECKON CYMMOM BCeX 3BYKOB B mosnoce ot 40 no 10000 I'm.
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HemnocTtosiHHBIE ITyMBI B CBOIO OYEpEab MOJAPA3ACIISIIOT Ha KOJEOIIoIuecs BO
BpeMeHHU (YpOBEHb 3BYyKa HEMPEPHIBHO H3MEHAETCS BO BPEMEHH), MPEPHIBUCTHIC
(YpOBEHb 3ByKa KOTOPOTO CTYNEHUYATO U3MeHsieTcs Ha 5 1bA u Gosee, ¢ JIUTEILHO-
CTBIO MHTEPBAJIOB 1 ¢ U 0oJiee) U UMIYJIbCHBIE (COCTOAT M3 OJAHOTO WJIM HECKOJBKO
3BYKOBBIX CUTHAJIOB, KQXK/IbIM JUIUTEIBHOCTHIO MEeHee 1 ¢).

JIns mosydeHus YaCTOTHBIX CIIEKTPOB IITYMOB MPOU3BOISAT U3MEPEHUE YPOBHEH
3BYKOBOTI'O JaBJICHUSI HA PA3IMYHBIX YACTOTaX C MOMOIIbIO mrymomepa. [lo pesyinbra-
TaM ITUX U3MEPEHUN Ha (PUKCHPOBAHHBIX CTAaHAAPTHBIX OKTAaBHBIX CPEIIHETCOMETPH-
yeckux vactorax 31,5 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'ty cTpoST CHEKTp
nryma.

CpennereoMeTpuyeckasl 4acTOTa MOJIOCHI ONPEIETAECTCS] COOTHOIIEHUEM

fcp:‘\/fl'f , ' (5.1)

r71€ f; ¥ f> COOTBETCTBEHHO HIDKHSS M BEPXHSISI TPAHUYHBIE YACTOTHI TIOJIOC CIIEKTPA.

Yame Bcero npuMeHsIFOTCS OKTaBHBIE U TPETbOKTABHBIE ITOJIOCHI.

[Tosoca yacToT, B KOTOPOM BEpXHsis MOJ0Ca B JIBa pa3a OoJbIlle HUKHEH, Ha3bI-
BAIOT OKTABHOM 11010COi. TpeThoKTaBHAA 110JI0CA YACTOT — I0JIOCA YacTOT, B KO-
TOPO 3TO COOTHOILIEHHE paBHO 1,26.

[Ipu pacnpocTpaHeHUH 3BYKOBBIX KOJI€OAHUM B BO3JyX€ MOSBIAIOTCA 00JacTH
MOBBIIICHHOTO JABJICHUS U Pa3PSKECHUS, KOTOPBIE OMPEICIIAIOT BEIMUYNHY 3BYKOBOTO
nasnenust P (I1a), kak pa3HOCTH JaBJICHUN B BO3MYIIIEHHOW M HEBO3MYIIIEHHOU BO3-
IYLIHOU CpeJie.

[Ipu pacnpocTpaHEHHH 3BYKOBBIX BOJIH MPOMCXOIHUT MEPEHOC KUHETUYECKOM
SHEPruu, KOTopas OMpeAesIeTCs] MHTEHCUBHOCTBIO 3BYKa (/), 3aBUCSIIAs OT TJIOTHO-

CTH cpefibl (p) U ckopocTu pactipoctpaHeHus BoJiH (C):
2

I= , Br/m® (5.2)

p-C

NHTEHCUBHOCTh U MOIIHOCTh MCTOYHHUKOB IIyMa MOKET U3MEHSATHCS B LIUPO-
KHX MpeJenax.

MuHuManbHbIE BETUYUHBI 3BYKOBOTO JaBieHUsS Py 1 MHTEHCUBHOCTH /), €lBa
pazIMYMMBbIE OPTaHOM CIIyXa YeJIOBEKA, Ha3bIBAIOT MOPOrOBBIMH.

Hpuf=1000Tu Py=2 *10° Ma, al,=10" Br/™m".

[ym ¢ ypoBaeM aasnenus 3Byka 120-140 nb (6onee 20 I[1a) B npenenax yactoT
oT 20 1o 20000 I'tt HOCUT IO BBI3BIBAEMOMY OIIIYIIEHUIO Ha3BaHUE OOJEBOrO MOpora.
3BYyKH, MPEBBIIIAIONINE O0JIEBOI MOPOT, MOTYT MIPUBECTH K pa3pbiBy OapabaHHOM me-
PEIOHKH yXa U Ja)Xe CMEpPTHU YEJIOBEKA.

[TpakTryeckoe UCIoJIb30BaHUE aOCOTIOTHBIX 3HAYEHUHM aKyCTUYECKHX BEITUYHH
HEYJ00HO M3-3a TPOMO3JIKHX IpaUKOB U pacyeToB, KpOME TOTO, OpraH ciyxa 4elo-
BEKa pearnupyer Ha OTHOCUTEIbHOE U3MEHEHUE 3ByKOBOI'O JIaBJICHUS U UHTEHCHUBHO-
CTH 3BYKa 10 OTHOIIEHUIO K IMOPOTOBbIM BelIMUUHAM. [[03TOMYy B aKyCTHUKE MPHUHSTO
OMepUpoOBaTh HE aOCONIOTHHIMU BEJIMUMHAMHU MHTEHCHUBHOCTH 3BYKa WJIM 3BYKOBOIO
TABJICHUS, & X OTHOCUTEIHHBIMH JIOTAPU(PMUIECCKUMHA YPOBHSAMH (L), B3ATBIMH 10
OTHOUIEHHIO K TOPOTOBBIM 3HAUYEHUSIM Py unu 1.
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3a equHUIly U3MEPEHUS YPOBHS MHTEHCUBHOCTH 3ByKa npuHAat 1 6en (b). ben -
3TO JECATUYHBIM JorapuM OTHOLIEHUS MHTEHCUBHOCTH 3ByKa / K MOpPOroBOW WH-
TE€HCUBHOCTH.

OnHaKo yXo uenoBeKa 4ETKO paszindaeT u3sMeHeHue ypoBHs 3Byka Ha 0,1b. ITlo-
TOMY B NPAKTUKE aKyCTUYECKUX HM3MEPEHUIN M pacueToB MOJb3YIOTCS BEIMYMHOU
0,1 b, xoropas Ha3Bana nenuoenom (ab). (1 b =10 ab) u onpenensercs 3aBUCUMO-
CTBIO

2
L:lozgizlozgp—zzzozgﬁ,ns (5.3)
Iy Fy F

rae P -cpeaHee KBaJpaTUYHOE 3HAYEHUE 3BYKOBOIO JIABJIICHUS B TOUKE M3MEPECHUS
(ITa), koTOpoe Mpu TapMOHUYECKUX KOJICOAHUSIX B V2 pa3 MEHbIIE MAKCUMAJIbHBIX.

5.3. HopmatuBHBbIe TpeOOBaHMS

OcCHOBOI HOPMHUPOBAHUS LIyMa ABJISETCA OTPaHUYEHNE 3BYKOBOM SHEPIUH, BO3-
JEHUCTBYIOLIEH Ha YeloBeKa B TeueHue padbouelt cMenbl. [Ipu HopMupoBaHUU HIyma
OCHOBHBIM HOpMAaTUBHBIM JIoKyMeHTOM siBisieTcss 'OCT 12.1.003-83 (1999) «CCBT.
Mym. O6mue TpedboBanus 6e3omacHoct» [9], a Taxke CH 2.2.4/2.1.8.562-96 [10].

JlomycTUMBIN YPOBEHB LIyMa - 3TO YPOBEHb, KOTOPBIM HE BBI3BIBACT Y YEJIOBEKA
3HAYUTEJIbHOTO OECIIOKOMCTBA U CYIIECTBEHHBIX U3MEHEHUI B OpraHu3Me.

[Ipenensuo nonmyctumelil ypoeHb (IIIY) mryma - 310 ypoBeHb Iityma, KOTOPBIit
€XKEeHEBHO, KPOME BBIXOJHBIX, HO He OoJsiee 40 4acoB B HEJNENI0, B TEUYCHUE BCETO
pabouero crtaka, HE JODKEH BBI3BaTh 3a00JI€BAaHUNA WM OTKIOHCHHWH B COCTOSTHUU
310pOBbs B TEUEHHE BCEHl )KM3HU HACTOSIIIETO U MOCIEAYIOIUX TOKOJIECHUN.

HopmupoBaHue nryma ocymecTBIIsSIeTCs IBYMsI METOJaMU:

1. I1o npeneabHOMY CHIEKTPY ILIyMa.

2. o ypoBHI0 3ByKa (1BA), n3MepeHHOro Npu BKIIOYEHUH KOPPEKTUPOBOYHOM
YaCTOTHOM XapakTepucTuku "A'" mymomepa.

[Io mpenenbHOMY CHEKTPY HOPMHUPYIOTCS YPOBHHM 3BYKOBOT'O JABJIEHUSA B OC-
HOBHOM [IJISl TIOCTOSIHHBIX IIYMOB B CTaHJIAPTHBIX OKTaBHBIX IOJIOCAX YacCTOT CO
cpeaHereoMeTpuyeckuMu yactoramu ot 31,5 g0 8000 I'g

BTtopoit meTon mpuMeHsIoT 115t MPUOIMKEHHON OIICHKHU ITyMa C YPOBHSMH 3BY-
Ka B 1bA, n3mepsemMsbIxX 0 KoppekTupytomen mkane "A" mymomepa. B atom ciydae
nasieHue 3Byka (PA) sBisiercs cpenHEKBaApaTHYHOM BeIMYMHOHN crekTpa. [lywm,
3aMepeHHbId 1Mo mKaie "A", COOTBETCTBYET CYyOBEKTHBHOMY BOCHPHUATHIO CIIEK-
TPaJIbHON YHEPTUU 3BYKOB.

XapakTepuCTUKON HEMOCTOSHHOTO IIyMa Ha padounX MeCTax SBIISIETCS SKBUBa-
JIEHTHBIN (IO SHEPTUM) YPOBEHb 3ByKa B 1BA.

[IpenenbHO NONMyCTHMBIE YPOBHU 3BYKOBOT'O JABJIEHUSI B OKTaBHBIX MOJIOCAX
4acTOT, YPOBHU 3BYKa M 3KBHBAJIEHTHBIEC YPOBHU 3BYKa OMPEAEISIOTCS 151 KOHKPET-
HBIX paboYMX MECT, pa3padOTaHHbBIE C YUETOM KaTETOPUU TSXKECTU U HAIIPSKEHHOCTH
Tpyaa (tab6mn.5.1).



HopmatuBHbIe 3HaUeHHs] YpOBHEH 3BYKa M 3ByKoBoro nasieHus (Beimucka u3z 'OCT [9])

Tabmumna 5.1

v OKBHBHU-
POBHH 3BYKOBOT'O J1aBJieHHs, 1BA, B OKTaBHBIX M0OJIOCaX CO
. r JICHTHBIE
Buz Tpyn0BOii IeATeNbHOCTH, pabodne MecTa CPCAHCTCOMCTPUYCCKMMU 9aCTOTaMH, 1 I
YPOBHH
31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 3ByKa, TBA
1. TBopueckas W HayudHas JESTENbHOCTb, KOHCTPYHPOBAaHUE WU
MPOEKTUPOBaHKE, MpENoJaBaHue, BpaueOHas [EATENbHOCTh: -
8 | 71 | 61 54 49 45 42 40 38 50
paboune MecTa B IOMEIICHUAX AUPEKIMH, PACYETUYUKOB, JJabopa-
TOPHSIX JIJISl TEOPETHUECKUX PadoT, MpreMa OOIBHBIX | T. II.
2. BricokokBanuduimpoBanHas paboTa, aIMUHUCTPATHUBHO-
yhnpaBlieHYecKas AedaTeIbHOCTh: paboure mecta B momemienusx | 93 | 79 | 70 68 58 55 52 52 49 60
LIEXOBOI'0 YIIPABJIEHUYECKOTO armnapaTa, KOHTOpax u T.1.
3. Pabora, BbINONHSEMAas C 4acTO MOJIy4YaeMbIMU YKa3aHUSIMHU,
TpeOyroIIasi CIyXOBOIO0 KOHTPOJIA, JUCIIETYEpCcKas pabora: Imo-
9 | 83 | 74 68 63 60 57 55 54 65
MEIICHHS] TUCTIETYEPCKUX CITYKO U TUCTAHIIMOHHOTO YIIPaBICHUS
C peueBoii CBA3BIO MO TeNe(OoHY, MAITMHOMMCHBIE OIOPO UT.JI.
4. Pabota, TpeOytomas cocpeaOoTOYCHHOCTH, KAaOUHBI AUCTAHITHU-
OHHOTO yIpaBJICHHUS 0e3 peueBoi cBs3u 1o Tenedony, madoparo- | 103 | 91 83 77 73 70 68 66 64 75
PHUH C IIYMHBIM 000pYIOBaHUEM U JIP.
5. Bce BuanI pabot, KpoMe yKa3aHHBIX B I.10. 1-4, Ha MOCTOSTHHBIX
pabounx MecTax B MPOM3BOJCTBEHHBIX MOMEIICHUIX U Ha Teppu- | 107 | 95 | 87 82 78 75 73 71 69 80
TOPUU TPEIIPUATHUS.

0t
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5.4. W3mepeHue Npou3BOACTBEHHOIO LIyMa

Jlnst u3MepeHust ypoBHS IITyMa MPUMEHSIIOT ITyMOMEPHI.

B KOMIUIEKT HIyMOM3MEPHUTENbHON anmapaTrypbl BXOAUT cCieayoiee o0opyno-
BaHUE:

— NIyMOMEp - HM3MEpUTENbHBIA NpuOOp, MpelHa3HAYCHHBIA IJisi U3MEpEeHUs
YPOBHSI 3ByKa U UMEIOIIUNA ONpe/ieJIEHHbIE YaCTOTHBIE U BPEMEHHbIE XapaKTepPUCTH-
KU;

— (GUIBTp - YCTPOUCTBO, IPEIHA3HAYCHHOE VISl BBIJICNICHUS U3 OOIIEro CIeKTpa
IIyMa 3BYKOBBIX KOJ€OaHMI B JUana3oHax 4acToOT, OMPEAeieMbIX TOJIOCOM MpOITyC-
KaHUsS QUIBTPA;

— W3MEpPUTEIbHBIN MHKPO(POH — MHUKPO(OH, YaCTOTHAS XaPAKTEPHUCTHKA W3-
BECTHA C OOJBIION TOYHOCTHIO.

[IIymomep UMeeT KOPPEKTUPYIOIINE YacTOTHbIE Xapakrepuctuku "A" u "Jlun".
JIunetinas xapakrepuctuka (JInH) uCronp3yercst Ipu U3MEPEHUSX YPOBHEHN 3BYKOBO-
ro JJaBJ€HUs B OKTaBHBIX monocax ot 31,5 go 8000 ', koraa mrymMmoMep UMEET Ou-
HAKOBYIO YyBCTBUTEJIILHOCTh IO BCEMY YaCTOTHOMY JIMAra3oHy.

JI71st TOro 4ToOBl MOKa3aHUs MIyMOMEpPa MPUOIMKAIUCH K CYOBEKTUBHBIM OIILY-
IICHUSM YPOBHEN 3BYKa YEJIOBEKOM, UCIIOJIB3YETCA XapaKTepucTuka mymomepa "A",
KOTOpasi MPUMEPHO COOTBETCTBYET UYBCTBUTEIBLHOCTH OpraHa ciiyXa IpU pa3HOU
rPOMKOCTH. JlMana3oH u3MepsaeMbiX urymomepom ypoBHeil myma ot 30 no 140 ab.

B naGoparopHoii pabore n3MepeHne 3ByKOBOTO JaBJICHUS U YPOBHS 3ByKa BbI-
nonssoT mrymomepom RFT 00017. Umnynscublil mmymomep RFT 00017 - ato nepe-
HOCHOM, HE3aBUCHUMBIN OT CETH MPUOOp AJI ONpe/eieHUs] YPOBHS 3BYKOBOI'O JaBJie-
HUS C JTI000U BPEeMEHHOU XapaKTEePUCTHKOM (puc.S.1).

JIyist m3MepeHus IryMa cliefyeT BRIOUpaTh TOUYKH Ha pab0vrX MECTax WM B 30HE
MOCTOSIHHOTO MpeObIBaHUS JtoJiel Ha BbicoTe 1,2-1,5 M OT ypoBHS 1oa.

OET FILTER
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Puc. 5.1. Umnynbecusiii mrymomep RET 00017
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TaOmuna 5.2

OpraHbl ynpaBJIeHUSI U CUTHAJIbHbBIE YCTPOKCTBA

HepCKJ'II-O‘{aTeJ'IL qacCTOT-
HOI'0 IIPpUBCACHMA

[IpenHa3zHaueH 17151 KOPPEKTUPOBKU CIEKTPAIIBHOW 1yBCTBUTEILHOCTH
npubopa. Umeer monokerust: LIN. (6e3 mpusenenusi), A, D, C, B —
paznuuHble KoppekTupoBouHble XapakTtepuctuku, QKT FILTER —
BcTpoeHHbIH okTaBHbIM GuabTp, EXT FILTER — BHeIHuMiA OKTaBHBIN

buneTp

2. IlepexmouaTenu mou- Croyxat i CTyneH4aToro nepeximoueHus nuamnasona 0 — 120 1b mo
JIMara30HOB U3MEPEHUN 10ab
Nmeet nonoskenust: S-meanenno, F-ovictpo, [-ummynse, | HALTEN-
3. Ilepexirouarens Bpe-
yaepxkusanue nmmynsca, SPITZE HALTEN-yaep:xuBanue nuka, -H-
MEHHOT'O IIPUBEICHHUS
KOHTPOJIb HANPsKEHUS ¥ )-BBIKITIOUYEHO
4. llepexmouatens «oKkTaB- | CIIy>KWT JUIsl BKIIFOUEHHSI CEPEIUHHBIX 4acTOT OKTaB oT 31,5 mo 6300
HBIA QUIBTP» I'11, B 1OJ0’KEHUH OKTABHBIN (PUIBTP BHIKJIIOYEH
KpaTkoBpeMeHHOE Ha)XaTue aHHYJIMPYET COXPAHEHHOE 3HAUEHUE OT-
5. KiaBuia «ramenue» CYeTa WM COKpAIIaeT BPeMsi BOCCTAHOBJICHUS TOTOBHOCTH TIpHOOpa
MI0CJIE IEPEMOTYIUPOBKH
3a)XUraroTcs py MPEBBIICHUN HANPSHKEHUs CUTHANIA riepes QUIIbT-
6. Jlammouku nepeMoysu-
opi 1 12 pamu U niepesi KackajoM BO3BEICHUS B KBa/IpaT COOTBETCTBEHHO MaK-
P CHUMAJIBHO JIOITyCTUMBIX 3HAYEHUM
7. Jlamrmouka roTOBHOCTH YKa3bIBaeT Ha BKIIFOYCHHOE COCTOSIHUE MTPUOOpa
8. T'me3no mukpodona Cy XuT JUIs IOJKITFOYEHUST MUKPO(GOHHOTO Kabes
Coy uT 1151 OTIpeIeNICHUs 3HAUEHHS U3MEPSIeMOI BETUYUHBI (CyM-
9. HWuaukaTopHOE OKOIIKO y I pel P (cy

MapHOe 3HaYeHHUe NepekiIoyaresnei 2)

10. CtpenoyHblil HHAUKATOP

CIy>XuT U151 OTIpeIeJICHUs] 3HAUCHUS] U3MEPSIEMON BEJIMYMHBI

5.4.1. Ilopsinok BbINOJHeHUs u3Mepenuii mymomepom RFT 00017

1. BpINOIHUTH KOHTPOJIb HAIPSDKEHMS, IS YETO:

— mepeKIIouaTeNh 3 yCTAHOBUTD B TONOXeHHE

— uepe3 10 ¢ HAYMHAET CBETUTHCS JIAaMIIOUKa TOTOBHOCTHU Mprbopa 7 U CTpenka
npubopa 10 3aHUMAET MOJNOKEHHE B Mpeieiax KOHTPOJIBHOTO CEKTOpa
2. M3MepeHue ypoBHS 3ByKa IPH YaCTOTHOM IPUBEIECHUU «A)» BBIIOIHSIOT B
CJIEIYIOLLEM MOPSIJIKE:
— TEpeKIYaTeNH 2 BBICTABUTh HA MAaKCUMAJIbHBIN MTO/1/IMAIIa30H;
— TmepekiIrovaTenb | yCTaHOBUTH Ha TPEOYEeMOe YacTOTHOE MPUBEICHUE («AY);
— TEepeKIYaTeNb 3 YCTAHOBUTh HA TpeOyeMoe BPEMEHHOE IPUBE/ICHHE;
— TIOBOPOTOM IepeKIiouaresel 2 BOpaBo HOOUTHCS MOJIOKEHUS CTPEIKH MpHU-
6opa 10 B mpeenax mIkaibl;
— CYUHTATh pe3yJbTaT U3MEpPEHUs M0 ImKaie npudopa 10;
— OINpPENENIUTh 3HAYEHNE U3MEPSAEMOI BEJIMYMHBI KaK CyMMY 3HAUEHHUS B UH]IU-
KaTOPHOM OKOIIIKe 9 ¥ moka3anuii ctpenku npudopa 10.
[Tpumep: IIpn n3MepeHun ypoBHs 3ByKa IEpPEKIIIOYaTeNb MOIUANa30H0B 2 Ha-
xoauTcd B nonoxeHuu 80 nb, KOTopbie MOKa3aHbl B MHAUKATOPHOM OKOIIKE 9, a mo-
Ka3aHus CTPENKH no mkaine npudopa 10 — 6 enunui. Pe3ynpTaT u3MepeHus: cocTaB-
asiet 86 n1b(A), ecnu u3MepeHre NPOBOIMUIOCH TPU YACTOTHOM HPUBEACHUH «A».
3. U3mepenue ypoBHE# 3BYKOBOI'O JaBJIEHUS B OKTaBHBIX 0JIOCaX YacCTOT.
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[IIymomep umeeT BCTPOEHHBIN OKTaBHBIN (GUIBTp, OJlaroapss KOTOPOMY MOYKHO
MPOBOJUTH YaCTOTHBIN aHAIU3 ypOBHS Iryma. M3MepeHue ypoBHS 3BYKOBOTO JaBJie-
HUS B CPEHETEOMETPUUYECKUX OKTABHBIX IMMOJOCAX YaCTOT MPOU3BOJAT CJICIYIOIIUM
obpazom:

— TMEpEeKII0YaTeN 2 BBICTABUTh HA MAKCUMAaJIbHBIN MTOAANANa30H;

— nepexkiroyaresb 1 ycranoButs B nojoxkenne OKT FILTER;

— TMEepeKIYaTelb 3 YCTAHOBUTH B MOJI0KEHUE S;

— mepekiroyaTenb 4 yCcTaHOBUTH B nonoxenue 31,5 1';

— TPOU3BECTH U3MEPEHUS B COOTBETCTBMHM C 1. 2 Ha yactote 31,5 't m Ha apy-
TUX MO0JIOCAX YaCTOT, KOTOPBIE YCTAHABIUBAIOTCA MEPEKIoYaTeneM 4.

5.4.2. OnpenesieHne CyMMApPHOI0 IYMAa OT HECKOJbKHUX HCTOYHHKOB

[Tpu oOpaboTKe pe3ynbTaTOB U3MEPEHUN IIyMa BO3ZHUKAET HEOOXOAMMOCTH OIl-
pEeAETUTh YPOBHH CYMMapHOTO IlIyMa HECKOJBKHUX OJHOBPEMEHHO pabOTaIOUINX HC-
TOYHHUKOB 10 U3MEPEHHBIM YPOBHSM Kaxa0ro u3 HuX. [logoOHas 3a1aya BO3HUKAET U
IIPU BBIYMCJIEHUN OKTABHBIX YPOBHEW 3BYKOBOI'O JABJIEHUS IOCIE 3aMepa Ha OKTaB-
HOM 4acTOTHOM aHanu3atope. O0e 3Tu 3aauu TpeOyIOT CyMMHUPOBAHHUS IIIyMa.

Tak Kak ypOBHU aKyCTHYECKOW MOIIHOCTH U 3ByKOBOI'O JAaBJIEHUS LIyMa - JIOTra-
pudMHUUeCKre BEIWYMUHBI, HaJ HUMHU HEJb3s MPOU3BOAUTH OObIYHBIE apupMeTHye-
CKHE JICVCTBUS HEMOCPEICTBEHHO, HAIIPUMED, CKJIAJIbIBATh U YMHOXKATh.

CyMMy ypOBHEl 3BYKOBOTO JaBJIeHUS L., B 1b B BBIOpAaHHOW pAacYETHON TOUYKE
OT Ka)KJ0r0 UCTOYHUKA IIyMa L; orpeaensioT no hopmyie:

n
Leyy =101g Zloo'ui (5.4)

i=1
Cyl1iecTByeT HECKOJbKO MPUEMOB CYMMMPOBAHHsS YPOBHEW NaBJICHMS 3BYKa.
HaubGonee ynoOna tabnuunas ¢popma pacuera. [Ipu monb3oBaHuu Tabiuiiei moce-
JI0BATEIbHO CKJIAJbIBAIOT YPOBHU HaUMHAs C MaKCUMaJIbHOTO. OnpeensoT pa3HoCThb
IBYX HauOOJIBIIUX CKJIAJbIBAEMBIX YPOBHEH, 3aTeM HaXOJAAT IO IMOJIyYEHHOH pa3Ho-
CTH 100aBKy K 0oJiee BBICOKOMY M3 CKJIaJIbIBa€MbIX ypoBHeW. [locne atoro nobGaBky

npuOaBISAIOT K OOJIBIIEMY U3 CKJIaIbIBAEMBIX YPOBHEH.

Tabmuma 5.3
[IIxana cioxeHusi ypOBHEN 3BYKOBOW MOIIIHOCTH WJIM 3BYKOBOT'O JIABJICHUS
Pa3HOCTh CKiIa/bIBaEMBIX YPOBHEH, 1B 0 1 2 3 4 5 6
JloGaBka k Oosiee BeICOKOMY ypoBHio, JI6 | 3.0 2,5 2,0 1,8 1,5 1,2 1,0
Pa3HOCTH CKJIaibIBa€MBbIX YPOBHEH, 1b 7 8 9 10 15 20
JloGaBka k 0oJiee BRLICOKOMY YPOBHIO 0,8 0,5 0,5 0,4 0,3 0,0

[Tpumep. HaiiTu cymMapHbIN yPOBEHD ISl TPEX CIIATAEMBIX YPOBHEM.
L; =105 nb, L,=100 nb, L;=111 nb.

Cymmupyem Hanbobinue 3HaueHus L; u L;. Pa3HocTh ciiaraembIx ypoBHEH AL
= 6 nb. Ilo tabmune 5.3 nobaBka k Gonbiiemy yposHto /,0 nb. Torma cymmapHsbrit
ypoBeHb L., = [11+1 = 112 nb. Ilonny4eHHbI! pe3yabTaT CyMMHUpPYEM C L.

AL* = 12 nb.
[1o Tab6un. 5.3 no6aBka pasHa 0,3. Cymma Bcex ypoBHEH
LcyM =112+ 0,3 :]]2,3 I[B.
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3KCHepI/IMeHTaJI]>HaH qacTb

5.5.1. 3ananue no padore

Wcxonnbie naHHBIE IS BBINOJIHEHUS] paObOTHI COTJIACHO HOMEPY BapuaHTa, KO-
TOPBIN 3aJ1a€T MpenoJaBaTesb, IPUHUMAIOT 10 Ta01.5.4.

Ta0muna 5.4

I/ICXOI[HLIC JaHHBIC

Bapuanr HcToynuk 1mryma u ux Ko- ["aGaputel 1 Ha3HAUEHNE TOMELLEHNUS
JIMYECTBO

1 D71, gBUTaTEND 4 IMIT. KabuneT HadanbHUKa 1epeBo00padaTHIBAIOIIETO 11X,
2 OJ1. ABUTATEND O IIIT. [Tomernienne aepeBooOpabaTHIBAIOIIETO LIEX
3 OBM 6 mit. Jlaboparopust 00pabOTKH JaHHBIX
4 OBM 8§ mir. ManmHHEBIHN 3a11
5 J1. IBUATATEID 5 IIT. MarnmHonmcHoe 0r0po
6 OJ1. ABUTATENH 3 LIT. Kabuna ynpasnenus 6e3 TenedoHHOI CBsi3H
7 OJ1. IBUATATED 4 1IT. [Tomenienne qucneTdepeKoit
8 D51, IBUraTesNs 7 IIT. JlaGopatopust KOHTpOJIs AeTaen
9 9. IBUTaTENh 3 IIT. KoMHaTa MmacTepoB MEXaHUYECKOT0 LieXa
10 OJ1. ABUTATENb & IIIT. MexaHU4ecKuii ex
[Ipumeuanus.

1. Illym, 3amepeHHbIl Ha 1a00PaTOPHOIN YCTaHOBKE, COOTBETCTBYET U3IYyUYEHHUIO,
OJTHOTO MCTOYHHKA, YKa3aHHOTO B Ta0I.5.4.
2. Bce MCTOYHMKY 1IyMa UICHTHUYHBI U HAXOJATCA BHYTPH MOMENIEHUI BOIU3H

IpyT OT JIpyra.

5.5.2. Onucanue 1a00paTOPHON YCTAHOBKH

JlaGopatopHass pa®oTa BBIMOJHSIETCS Ha CTEHHAE MJISI HCCIETOBAaHUS IIyMa,
BKJIFOYAIOIIEM IIYMOBYIO KaMepy M KOMIUIEKT IIYMOM3MEPUTEIBHON amnmapaTyphl,
KOTOPBI COCTOMT M3 uMIlyJbcHOro mymomepa RFT 00017, usmepurenbHOro MUK-
podoHa U COEAMHUTENIBHBIX MPOBOOB.

[IIymoBas kamepa 1 (puc.5.2) BINOJIHEHA B BUJE MPSAMOYTOJIbHOIO Mapajese-
nunesaa, CTEHKU KOTOPOTO M3HYTPU OOJIUIIOBAHBI 3BYKOIIOTJIOMIAIOIIIM MAaTEPHUAIOM.
B npoTuBOION0OKHBIE TOPLUEBBIE CTEHKU IIYMOBOW KaMe€pbl BMOHTHPOBAaH AUHAMUK
2, MOJKIIFOYEHHBIN K MarHUTOQOHY € 3aMUCSMH PA3JIUYHBIX BUIOB IIIyMOB U MUKPO-
¢don 3. Ilepen MMHAMHKOM yCTaHOBJICH TOJBIKHBIN 3BYKOTOTJIOMIAIONINN dKpaH 4,
MO3BOJISIFOIIMN YaCTUYHO 3KPAHUPOBATh MOCTYIJIEHHE 3BYKOBOI'O CHUTHAJIA OT JWHA-
MHKa B IITyMOBYIO Kamepy.

5.5.3. IlopsiiOK BBHINOJHEHUS PA0OTHI

1. TlogroroButk hopmy oTueTa ¢ Tabnuieu 5.5

2. Tlo ucxonHbIM JaHHBIM (Ta0i.5.4) COINIACHO BAapUAHTy 3alOJIHUTH CTPOKY 1
Ta0J1.5.5, MOJIb3ysICh HOPMATUBHBIMU 3HAUYEHUSAMH U3 Tabi. 5.1.

3. Ionw3ysck cBeneHus MU pazzena 5.4.1, BRIMOIHUTD 3aMephl IIIyMa B IIIyMOBOM
Kamepe B OkTaBHbIX yactotax 31,5 — 8000 I'ty 1 3amoaHUTH pe3yJibTaTaMHU 3aMEPOB
CTpOKy 2 Tabm. 5.5.
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Puc. 5.2. Ctenp nns uccienoBaHus myma
1. lllymoBas kamepa 2. Jlunamuk 3. Mukpodor 4. 3ByKOMOTIOMAIOIINA SKPaH

4. OmnpenenuTs IIyMOBYIO 00CTaHOBKY B 33J1aHHOM MOMEUIEHUH, TPOCYMMHPOBAB
YPOBHH 3ByKa OT BCEX KOMIIAKTHO PAaCIOJIOKEHHBIX MCTOYHHKOB IIyMa, PyKOBO-
JCTBYSCh pa3fesnoM 5.4.2, v 3an0JHUTh CTPOKY 3 Ta0n.5.5

5. Ioctpouts rpadmku COEKTPOB IIyMa MPEEIbHOTO U 3aMEPEHHOTO0 MO aHaJo-
run ¢ puc. 5.3 (rpaduku 1, 2, 3), 1O KOTOPHIM OMpPENEIUTh MPEBbIIICHUS (haKTUYe-
CKHUX YpOBHEW 3ByKOBOT'O JAaBJICHUS HaJ HOPMATUBHBIMU U 3aMIOJHUTH CTPOKY 4 Tadl.
5.5. Yka3aHHbI€ MNpPEBBILICHUS MOXXHO ONPEACIUTh TAK)KE KaK Pa3HOCTb 3HAYCHUH
cTpok 3 u 1 Tabmn. 5.5.

6. CoIocTaBUB YCTaHOBJIEHHBIE MPEBBIIICHUS C dP(HEKTUBHOCTHIO CPEICTB UHIU-
BUyaJIbHOM 3allIUThI, IPUBEEHHON B Ta0m. 5.6, moabupatotr mapku CU3 u BbIUCHI-
BaIOT UX JIaHHBIC B CTPOKY S5 Tab. 5.5.

7. OnpenensitoT ypoBHHU 3ByKa mocie npuMmeHenus C13 kak pa3HOCTbh 3HAUYCHUU
cTpok 3 u 5 tabin. 5.5. Pe3ynbpTaThl yKa3sIBaloT Ha puc. 5.3 B Buje rpaduka 4.

8. OmnpenensioT NpeBblllieHue PaKTUUECKUX YpOBHEH 3ByKa HaJ HOPMAaTUBHBIMU
3HaueHusMH nocie npumeHeHust CU3 kak pa3HOCTh 3HaueHU cTpok 6 u 1 tadm. 5.5
U 3aIOJHSIOT MOJYyYEHHBIMU 3HAUYEHUSIMU CTPOKY 7 Tabia. 5.5. OTpunartenbHble 3Ha-
YEeHHsI BO BCEM YaCTOTHOM JIMara3oHe MoKa3biBatoT, uTo C13 BbIOpaHO MpaBHIIBHO.

9. B ciyuae HeBo3MokHOCTH TToa00path CH3, a Takke B Ka4ecTBE aJbTEPHATHB-
HOTO BapuaHTa CleayeT pa3padoTaTh pEeKOMEHJALWHU M0 YJIYYIIEHHIO ITYMOBOM 00-
CTAHOBKH, UCIIOJIb3Ys yYKa3aHus pazaena S.6.
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Tabmuua 5.5
OrneHka nryMoBo# 00CTaHOBKH

n/n Jjocax

YpoBHU 3BYKOBOTO J1aBlieHUs], b B OKTaBHBIX T10-
Ypos
HU
3ByKa,
nbA

HaumeHoBaHue U moka3aTennu

63
125
250
500

1000
2000
4000
8000

a
—
on

HopmatuBHBIC 3HAYECHUS TI0
I'OCT 12.1.003-83 [9] nns pa-
0ouero MecrTa 1o BapuaHTy

3aMepEeHHBIN CIIEKTP OT OJIHO-
r0 MCTOYHHKA IIyMa

CyMMapHbIii IIyM B OMellie-
HUU OT BCEX UCTOUYHHUKOB (OII-
peIeSIETCS] PacueTOM)

[TpeBblieHne HakTHIECKUX
YpOBHEH 3BYKOBOT'O /1aBJICHUS
HaJ HOPMATHBHBIMU

D dekTUBHOCTH BEIOPAHHOTO
CH3 (mapka HayIIHHUKA IO
Ta01.5.6 )

YpoBHU 3ByKa MocCIie IpUMe-
"Henusa CU3

[TpeBbleHne HakTHIECKUX
YpOBHE#1 3ByKa HaJ HOPMAaTHB-
HBbIMU nocse npumenenus: CU3

Ta0muna 5.6
D heKTUBHOCTD CPEACTB UHANBUIYATHHON 3alTUTHI

CpenHereoMeTpuyeCcKre YacTOThl OKTABHBIX MOJIOC, [

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

Dddextunocts CU3, nb

Haymnuku

BIIHUMOT -2 M 7 11 14 22 35 45 38
BIIHUMOT -4 A 4 2 5 16 25 36 28
BIIHMMOT -4 1 10 14 16 17 36 36 34
BITHMHMOT -1 3 4 7 13 23 36 33
BIIHUMOT -7 U1 10 16 18 22 36 40 32
ITII — OO0 4 8 10 15 20 20 27
[IpoTuBoIIyMHast Kacka

BIHIHOT-2 7 11 14 22 35 45 38
«AHTUDOHBDY 10 10 10 13 24 29 25

Bxnagpeimm «bepymm» 15 18 18 24 26 26 31
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120

110

100 |

ne7s

90

80

70 -

YpoBeHb IBYKOBOrO NABNEeHUA

S0 -

40

315

63

125"

250 500 1000 2000 4000 8000

Yacrora, 'l

Puc. 5.3. Ilpumep 3anonnenus 6manka « CIeKTp mryma

1 - 3amMepeHHbIe OKTaBHBIC YPOBHH 3BYKOBOTO JaBJIECHUS OJTHOTO UCTOYHUKH IITyMa;

2 — nepecuuTaHHbIe OKTaBHBIC YPOBHU 3BYKOBOI'O JIAaBJICHUS OT BCEX UCTOYHUKOB;

3 - HOpMaTUBHbBIE YPOBHU 3BYKOBOTO NaBiieHus, rae [1C - 75 npenenbHblid CIIEKTp C
YpPOBHEM 3BYKOBOr0 AaBieHusa 75 nb Ha yactote 1000 I'w;

4 - ypoBEHb 3BYKOBOI'0 AaBJeHUs mnocie npuMmenenus C1U3
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5.6. MeponpusTus 10 3aLUTE OT LIyMa

Ha ocHoBanuu [12] cpenctBa U METOIBI 3aIMTHI OT IIyMa MOAPA3ACISIIOTCS HA
CpelCTBAa U METOAbI KOJUIEKTUBHON U MHAMBUAYAJIbHOMN 3aLIUTHI.

CpencrBa KOJUIEKTUBHOM 3aIUTHI 110 OTHOILIEHUIO K UICTOYHUKY BO3HUKHOBEHMSI
IIyMa MOJAPa3JeNsIFOTCS HAa CPEACTBA, CHUKAIOLIUE IIYM B MCTOYHUKE BO3HUKHOBE-
HUS U Ha IyTH PaclpoOCTPaHEHMUS.

CpencTBa KOJUIEKTUBHOM 3alllUTHl B 3aBUCHUMOCTH OT crioco0a peanu3auuu Obl-
BAIOT:

— aKycTUYecKue (3BYKOU3OJISLMS, 3BYKOMOTJIOUICHHE, BUOPOU3OIIALIUS, TITyIIIe-
HUE IIyMa U T.1.);

— ApXUTEKTYPHO-IUIAHUPOBOYHBIE (pallMOHAJIbHASA IUJIAaHUPOBKA 3[aHUM, pa3-
MenieHrue 000pyI0BaHus, MIIaHUPOBAHUE TPAHCIIOPTHBIX MOTOKOB, CO3/IaHHUE IIYMO-
3aIMIIEHHBIX 30H);

— OpraHu3alMOHHO-TEXHUYECKHE (IMIPUMEHEHHWE MAJIOIIYMHBIX TEXHOJIOIHYe-
CKHUX MPOLECCOB, OCHAUICHUE IWCTAHIIMOHHBIM YIIPaBJICHUEM, HCIIOJIb30BAHHUE pa-
UOHAJIBHBIX PEKUMOB TPYJa U OTJbIXA U T. [1.)

CpencrBa nnauBuayanbHoi 3auuTsl (CHU3) oT mryma NpUMEHSIOT B TOM CiIyvae,
ecyii n30exaTb BOSHUKHOBEHMSI IIyMa U MPENOTBPATUTH €r0 PACIIPOCTPAHEHHUE TEX-
HUYECKH HEBO3MOKHO. [Ipumenenne C13 HeobxonumMo nipu ypoBHe 3Byka 85 n1bA u
0oJee, eciu MPOJIOJDKUTENBHOCTD IIIyMa €KEJHEBHO B TEUCHHE psiJia JIET HEe MeHee 8
q.

CHU3 B 3aBUCUMOCTH OT KOHCTPYKTHBHOI'O HCIIOJHEHUS NOAPA3JESAIOTCS Ha
IPOTUBOILIYMHBIE BKJIAJIbIIIN, HAYIIIHUKH, IPOTUBOLUIYMHBIE [IJIEMbI U KaCKH, IPOTH-
BOIIIYMHBIE KOCTIOMBI.

[Tox6op mpousBogutcs no dpdexruBHOCTH CU3 OT MIymMa B KaKI0W OKTaBHOM
nojioce yactoT B Auanaszone ot 125 go 8000 ['u. [Totpebuast 3ppexTHBHOCTH CpencTB
3alMTHl ONpENENsieTCs] KaK Pa3HOCTh YpOBHEW [aBlIeHHs 3BYKa (PAKTUYECKOrO H
HOPMAaTHUBHOTO.

5.7. KoHTpoJIbHBIEC BONIPOCHI

Yo Takoe NOpPOroBbI€ YPOBHU 3BYKOBOTO JaBJIECHUs?

Kak BrusieT yacTora 3ByKa Ha BOCIPUATHE YeIOBeKa?

ITo kakuM npu3HaAKaM HOPMUPYETCS UIyM?

UTto Takoe, OKTaBHBIM YPOBEHb JaBJICHUS 3ByKa?

KakoBbI 001111€e Mephbl 3a1uThl OT IIyma?

Kakum 00pa3oM yuuTBHIBAIOT IIYM OT pa3iMYHbIX HCTOYHHUKOB?
C noMo1uipI0 Kakoro npudopa u3MepsroTcs ypOBHH 3ByKa?
Kakne nnauBuayanbHble CpeICTBA 3aIIUTa OT IIIyMa BbI 3HaeTe?
. Kak BrIOuparoTcs nHAMBHyallbHBIE CPECTBA 3aIMTa OT Iryma?
O C xako# 1eNpIo CTPOST rpaduk crekrpa mryma?

’—‘\090.\‘.0\5":“5“!\’2—‘
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6. JABOPATOPHAS PABOTA «OIIEHKA BUBPALIMU HA PABOYUX
MECTAX»

6.1. ILlean padorsl

O3HaKOMJICHHE C OCHOBHBIMH CBEJICHUSIMHU O TIPOM3BOJICTBCHHON BUOpAIIUU U €€
BO3/ICHICTBUM HA OpPraHu3M 4elioBeKa. V3yueHWe MPUHIMIIOB TUTHEHHYECKOTO HOp-
MUPOBaHUs TIPOU3BOACTBEHHON BuOpaimu. OcBOEHHE METOAOB U CIIOCOO0B M3Mepe-
HUSl BUOpaAllMU ¥ U3MEpUTEIbHOM anmnaparypsl. [IpruobpeTeHrne HaBBIKOB CAaHUTAPHO—
TUTHEHUYECKOU OIEHKHU BHOpaIuy Ha pabodynx MecTax U pa3paboTKU MEPONPUSITHIA
0 YJIYUIIIEHUIO YCIOBUM TPya.

6.2. OOmmue cBeaeHus

Bubparnus — MexaHuueckue Kojie0aHus YIPYyrux TeJl U MEXaHUYECKUX CHUCTEM,
BO3HUKAIOIIUE B pe3yJibTaTe JCHCTBUSI HEYPABHOBEUICHHBIX CHJI WJIM Macc — aucoda-
JaHCa JBIKYIIMXCS U BPAILAIOIIUXCS YacTeH, yIapHbIX BO3IEUCTBUN U T.1. Bubpa-
1[Ms BOBHUKAET MPAKTUUECKHU B 000N MallMHEe WK MEXaHU3MeE, UMEIOIIEH MO IBUXK-
HbIE€ YyacTh. MOIIHBIMU MCTOYHMKAMH BUOpALMU SIBJSIOTCS, HAIIPUMEDP, CTPOUTEIh-
HbI€ MAalllMHbI, KOMIIPECCOPBI, HACOCHI, POOMIbHBIE YCTAHOBKHU, PyYHOU MEXaHU3H-
POBAaHHBINA UHCTPYMEHT H IIP.

Bubpanus ssisiercst puzndeckuM (HakTopoM, KOTOPHIN BO3JIEHCTBYET Ha YEINO-
BEKa IyTeM Iepeaadud MEXaHWnIeCKON YHEPTUU OT UCTOYHUKA KOJICOaHHA.

Bubparnus BpeiHO BO3IeCTBYET Ha OpraHu3M 4esnoBeka. Hanbomnbime nusmene-
HUSI IPOUCXOMAT B HEPBHOU U CEPACYHO-COCYAUCTON CUCTEMAX.

Heb6maronpusitTHoe aeiicTBre BUOpaIuii BRIpAXaeTCsl B BUJIE YTOMJICHHS, TOJIOB-
HOI 00Ju, O0JIel B CycTaBax pyK M NalblEB, MOBBIIICHHONW Pa3Apa’KUTEIbHOCTH.

[TpomomkuTeTbHOE BO3ACHCTBUE BUOPAIIMKM HA OPTaHU3M UYEJIOBEK MOXKET OBIThH
NPUYUHON BUOPAIMOHHON OO0JIE3HU, KOTOpas MPOSBISETCS B BUJAE HapyIIeHHs (Pu-
3UOJIOTMYECKUX (PYHKIIMM, TPU KOTOPBIX OTMEUAETCS MMOHMKEHUE OO0JICBOM, TeMIiepa-
TypHOU U BUOPAIIMOHHOW YYBCTBUTEIBHOCTH, JIETKasi OTEYHOCTh KOHYMKOB MAaJIbIICB,
MOBBIIIEHUE MTOTJIMBOCTH JaJ0HEHN U MabIEB, MOPAXKEHUE KOCTEH U CyCTaBOB, O0IIIHE
HapylUIEHHUs CO CTOPOHBI HEPBHOU U CEPACYHO-COCYAUCTON CUCTEMBI.

DddexTuBHOE JIeyeHUE BUOPAIMOHHONW 00JIE3HM BO3MOXHO JIMIIbL HA PaHHUX
craausx. BoccraHoBienrne HapylmeHHbIX (YHKIMA NpOTEKaeT KpaitHe meayieHHo. B
TSDKENBIX CIydasiX B OpraHU3ME MPOUCXOMIAT HEOOpaTUMbIE OpPraHUYECKHE W3MEHe-
HUSl, IPUBOIAIINE K UHBAIUIHOCTH.

6.2.1. ITapameTpbl BUOpanuu

Bubparus xapakrepusyercs CleayoIuMy apaMeTpaMu:
— wacrotoi f, ['m;

— aMIUTUTYI0M BUOpOCMENICHUS A, M;

— BuUOpockopocTeio V =27 - f - A, M/c

BUOPOYCKOPEHUEM @ = (27z - f )2 A, M/
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[Ipy BBIMIOJIHEHWM Pacye€TOB NMPUHUMAIOTCA CPEIHEKBAAPATUYECKHE 3HAUCHUS
BUOPOCKOPOCTH M BUOpOYCKOpeHus V' = V/ V2, a= a/ V2.

T.k. aGcomoTHBIE 3HAYEHUSI BUOPOCKOPOCTH U BUOPOYCKOPEHHS U3MEHSIIOTCS B
OYeHb MIHKPOKUX Tpenenax (mpumepHo ot 10° go 10%), To amst yo6cTBa BBIIOMHEHUS
BBIUMCJICHUI PUMEHSIOTCS UX JIOTapU(PMUUECKIE YPOBHH — JOTapu(PMUUECKUN ypo-
BEeHb BHOpockopocTH (L,) u BuOpoyckopenus (L,), KOTOpbIe U3MEPSIIOTCS B Aenuoe-
nax (ab):

L,=20lg——— b 6.1
gS-lO_8 g e

L —ZOlg—a b (6.2)

¢ 110" '

riae V' ua— cpeaHeKBaJipaTUYHbIC 3HaUYE€HUS BUOPOCKOPOCTH U BUOPOYCKOPEHHS;
510" 1 1-10° — omopHbIe 3HAYCHHST BUOPOCKOPOCTH U BUOPOYCKOPEHHs (HAH-
MEHBIITNE 3HAYCHUS BUOPOCKOPOCTH W BUOPOYCKOPEHUS, KO-
TOPBIE OIIYIIAFOTCS YEIOBEKOM KaK BUOpaIus)

6.2.2. Knaccupukanusa Budpanuii, Bo31eiiCTBYIOIINX HA YeJIOBEKA

1. Ilo cmoco0y mepeaavu Ha YEIOBEKA PA3INYAIOT:

— JIOKAJIbHYI0 BUOpaLMIO, IEPENAIONTYIOCS HA YEJIOBEKA HEMOCPEACTBEHHO OT
UCTOYHUKA (Yepe3 pyKU U JIpyrue YacTH Teja, KOHTAKTUPYIOIIHE C ICTOYHUKOM BHO-
panun).

— 00y BHOpALMIO, IEPEAAIOLIYIOCS HA TEJIO CUASIIETO WA CTOSIIETO 4e-
JIOBEKa HE HEMOCPEJCTBEHHO, a UepPE3 OMOPHBIE MOBEPXHOCTH (ITOJIBI, CTYJIbS U TIP.);

2. T1o NCTOYHHUKY BO3HMKHOBEHHUA:
JlokasbHas BUOpanms noapa3aeiseTcs Ha:

— BHUOpaIUIO OT PyYHOIO MEXaHW3UPOBAHHOI'O MHCTPYMEHTA (C ABUTATEISIMHU),
OpPraHOB PYYHOI'O yNPaBICHUs MAalIMHAMU U 000PYJOBaHUEM;

— BHOpAIMIO OT PyYHOIO HEMEXAHU3HUPOBAHHOIO HHCTPYMEHTA;

OOmas BUOpanus MoApas3AeeTcs Ha CAEAYIOIIHNE KaTErOpUU:

— [ kareropusi — TpaHCOPTHAsI, BO3JCHCTBYIOIIAsl HA pabOYeM MeCTe Ha Olle-
PaTOpPOB CAMOXOJHBIX U MPUIENHBIX MAIINH, TPAHCIIOPTHBIX CPEACTB MPU IBUKEHUN
0 MECTHOCTH M 1O AoporaM. Hampumep: aBTOMOOWIH, TPaKTOPbI, CAMOXO/IHbIE Ma-
IIMHBI, CHErOyOOPOUYHbIE MAIIMHbI U T.II;

— II xaTeropust — TpaHCMOPTHO-TEXHOJIOTHYECKAasi, BO3/ICICTBYIONIAS HA OIle-
paToOpOB MAallWH, MEPEMEIIAIOIIUXCSA IO CIENHAIBHO MOBEPXHOCTSIM IMPOU3BOJCT-
BEHHBIX MTOMEIICHUH, MPOMILIONIAIOK U TOPHBIX BhIpaboTOK. Hanmpumep: skckaBaTo-
PBbl, KpaHbl, IyT€BbIE MAITUHBI

— [II xareropus - TeXHOJOTrHYeCKasi, BO3JACHCTBYIOIIAs HAa YEJIOBEKa Ha pado-
YUX MECTax CTalMOHApHBIX MallMH WIM TNepefaromniascs Ha pabouue MecTa, He
UMEIOIINEe COOCTBEHHBIX HCTOYHUKOB BHOparuu. Hanmpumep: cTaHkH, 3JE€KTpHUUECKUE
MAIllMHbl ¥ YCTaHOBKH, HAaCOCBI, BEHTHJIATOPHI, 00OpYyIOBaHHE MPOMBIIIICHHOCTH
CTpOMMAaTEPHAIOB.

III kaTeropus Mo MeCTy AEUCTBUS MOAPA3AEIACTCS HA CICAYIOIINE THUIIBI:
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— 3a— Ha NOCTOSIHHBIX padOYMX MeCcTaxX MPOU3BOACTBEHHBIX MOMEIICHUII;

— 30 — Ha pabouyux MecTax CKJIaJ0B, OBITOBBIX U JIPYTMX MPOHU3BOACTBEHHBIX
NOMEIIEHH, IIe HET MaIllMH, TeHEPUPYIOIINX BUOpaLuIo;

— 3B - Ha paboyux MecTax B MOMEUICHUSX 3aBOJIOYNPABICHUN, KOHCTPYKTOP-
CKHX OIOPO U APYruX MOMEHICHUSIX JIJIs1 pA0OTHUKOB YMCTBEHHOI'O TPY/a.

3. Ilo HanpaBjeHNI0 AeHCTBUS BUOPALIMIO MOJPA3ICISIOT B COOTBETCTBUU C

HaIIPABJIEHUEM OCEU OPTOrOHAIBHOU CUCTEMBI KOOPJAUHAT:

— JIOKaJbHYIO BHOpAIMIO MOAPA3ENAOT Ha JEHCTBYIOIIYIO BIOJb OCEH OpTO-
TOHAJBHOM CHCTEMBI KoopavHaT X ;,Y;,Z,; rne oce X ; mapamienbHa OCH MeECTa

OXBaTa MCTOYHHWKA BUOpanuu (PyKOSATKH, pbluara yIpaBJICHHS, YACPKHBAEMOTO B
pykax oOpa0baThIBaéMOro M3Jeius U T.I.), Ocb Y; NEpHeHIUKYJSpHA JIaJ0HH, a OCh
Z ; NEeXWUT B IJIOCKOCTH, 00pa30BaHHOW OChI0 X ; W HalpaBJIEHUEM IOJA4YM WU
MIPHIIOKEHUS CHITBI (MUTH OCBIO TIPEATUICYbS, KOT/Ia CHJIa HE TIPUKIIAIBIBACTCS);

OO61as BubOpanus
Zo

z
a 6 ¢
Yo
X, Yo
Xo
'
Xq
i

JlokanpHast BUOparus
B
le Zn

s

Ya

Puc. 6.1. HanpaBnenue KOOpAUHATHBIX OCEH TIPH JICUCTBUH BUOPALIUU:
a — TOJIOKEHHUE CTOS; O — MOJIOKEHUE CHUJISI; B — MIPU OXBATE IMIMHIPUIECKUX, TOP-
IIOBBIX U OJIM3KUX K HUM MTOBEPXHOCTEH; T — TP OXBaTe CHEPUICCKUX TTOBEPXHOCTEH
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— O0OIIYyI0 BUOpALMIO MOAPA3ACISIIOT Ha JEUCTBYIOUIYIO BIOJIb OCEH OpPTOTO-
HaJIbHOU cucTeMsbl koopauHat X,,Y,,Z, rne X, (or cnuHbl K rpyan) u Y, (ot
paBoro IJjieya K JIEBOMY) — TOPHU30HTAJbHBIE OCH, HAIMPABJICHHBIC MAPAIIIEIBHO
OIIOPHBIM IOBEPXHOCTAM; Z, — BEPTUKAJIbHAs OCh, NMEPIECHAMKYISPHAs OIOPHBIM

MOBEPXHOCTSIM TeJla B MECTaX €ro KOHTAKTa C CHJIEHbEM, MOJIOM U T.II.
4. Tlo xapakTepy cneKkTpa BUOpaluu BbIACIAIOT:

— Y3KOIOJIOCHBbIE BHOpaIMU, Y KOTOPHIX KOHTPOJIUPYEMBIE MapaMeTphl B OJI-
HOU 1/3 okTaBHOI monoce yacTot Gosiee yuem Ha 15 nb mpeBbImatOT 3HaYeHUs: B CO-
cequux 1/3 OKTaBHBIX I10JIOCAX;

— IIMPOKOMNOJIOCHBIE BUOPAIIMH — C HETIPEPHIBHBIM CIIEKTPOM IIMPUHOMN Ooiiee
OJIHOM OKTAaBBI.

5. o yacToTHOMY cOCTaBY BUOpAIIUU BBIICIISIOT:

— HHM3K0YacTOTHbIe BUOpamuu (¢ mpeobiiajjaHieM MaKCUMaJbHBIX YPOBHEH B
OKTaBHBIX mosiocax 4yactoT 1 — 4 I'u ansa o6mmx Bubpanwmii, 8 —16 ['u — s nokaisb-
HBIX BUOpaIuii);

— cpeaHeyacToTHbIe BuOparmu (8 — 16 't — mnst o6mux BuOpanwmii, 31,5 — 63
I'n — ay1g nokanbHBIX BUOpaIuil);

— BBICOKOYACTOTHBIE BuOpanuu (31,5 — 63 I'y — qyis o6mux Bubpanmii, 125 —
1000 I't — 18t TIOKaJIBHBIX BUOpALIHiL).

6. Ilo BpeMeHHBbIM XapaKTePUCTHKAM BUOPALIMH BBIJIEISIOT:

— TIOCTOSIHHBbIEe BUOpAalMu — JJisi KOTOPBIX BEJIMYMHA HOPMUPYEMBIX MapaMeT-
POB U3MeHseTCs He OoJiee ueM B 2 pasa (6 a1b) 3a Bpemsi HaOJII0ICHHS;

— HemoCTOSIHHbIe BUOpAIlMU — BEIMYMHA HOPMUPYEMOI'O MapaMeTpa U3MEHs-
eTCsl He MeHee , ueM B 2 pasa (Ha 6 n1b) 3a Bpems HaOmoaeHus He MeHee 10 MuH).

B cBo10 ouepenb HEMOCTOSIHHBIE BUOpAIIMU MTOAPA3ICTISIOT Ha

— KojeOmroluecs BO BpeMEHH — BEJIMYMHA HOPMHUPYEMOTO TapameTpa Herpe-
PBIBHO U3MEHSETCS BO BPEMEHHU;

— TIPEPBIBUCTHIC - KOTJ[a KOHTAKT YEJIOBEKA C BUOPAIMEH MPephIBACTCS, IPUIEM
JUTATEHHOCTh KOHTAKTA YeJIOBeKa cocTaBiseT boiee 1 c;

— HMIYJIbCHBIC BUOPAIIMHU — COCTOSIIIIUE U3 OJJHOTO MM HECKOJIbKUX BUOpaIlu-
OHHBIX BO3JEHUCTBUI (HAIPUMED, YAAPOB), KAXKAbINA JUIMTEILHOCTHIO MeHee 1 C.

6.3. HopmaruBHbIe TpeOOBaHMS

[Tpn HOpMUpPOBaHMK BUOpAIIUU UCXOAST U3 MOHATHUS MpeaeJbHO J0MYyCTHMOIO
ypoBus (II/1Y) BuOpanuu — 3To ypoBeHb, KOTOPBIM MPU €XKETHEBHOU (KpOME BbI-
XOJIHBIX JTHEHN) paboTe, HO He Oosee 40 4acoB B HENENIO B TEUEHHUE BCETO pabOyero
CTa)ka HE JOJDKEH BbI3BIBATh 3a00JIEBAaHUN WIIM OTKJIOHEHUN B COCTOSIHUU 3]I0POBBS
(0OHapy’KMBaeMbIX COBPEMEHHBIMU METOJAaMH HCCIIEIOBaHMil), B mpouecce paboThl
WIK B OTAQJICHHBIE CPOKHM JKM3HHM HACTOSIIEr0 WM MOocienyroumx nokojeHui. Co-
omonenue [1J1Y He uckiouaeT HapyIeHue 3J0POBbs Y CBEPXUYBCTBUTEIbHBIX JIUII.

KoppekTupoBanHblii ypoBEHb BUOpallMy — OJHOYMCIIOBAs XapaKTepUCTUKA, OIl-
penensgeMas Kak pe3yJibTaT YHEPreTHYecKOro CyMMHpPOBaHHs ypOBHEW BHOpaluu B
OKTaBHBIX MOJIOCAX YACTOT C YYETOM OKTABHBIX MOMPABOK.
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DKBUBAJICHTHBIHN (110 YHEPTUHN) KOPPEKTUPOBAHHBIA YPOBEHb U3MEHSIOIIEHCS BO
BPEMEHH BUOpAIUU - KOPPEKTUPOBAHHBIM YPOBEHb MOCTOSSHHONW BO BpEMEHHU BUOpa-
I[MH, KOTOpasi UMEET TAaKOE K€ CPEIAHEKBAJAPATUUYHOE KOPPEKTUPOBAHHOE 3HAUCHHE
BUOPOYCKOPEHUS W/ UM CKOPOCTH, UTO U JaHHAsI HETIOCTOsIHHASI BUOpaIusl B TEUCHHE
ONPEEIICHHOTO NHTEPBAJla BPEMEHH.

['uruennyeckas olieHKa BUOpalMid, BO3ICUCTBYIONINX HA YeJIOBEKa B MPOU3BO/I-
CTBEHHBIX ycioBHsIX, BbimonHsaerca cornacuo ['OCT 12.1.012-2004 «CCBT. Bubpa-
1MoHHas O0e3ormacHocTh. O0mme Tpedoanus» [15], CH 2.2. 4/2 1.8 566/96 «IIpowus-
BOJICTBEHHAs1 BUOpaIusi, BUOpalusi B MOMEIIEHUAX JKWIbIX U OOIIECTBEHHBIX 3IaHH-
sx» [14] u ap.

MeToabl THTUEHNYECKON OLICHKU:

— YacCTOTHBIN (CHEKTpabHbIN) aHATU3 HOPMUPYEMOT'O IMAPAMETPA;

— UHTErpajbHas OLEHKA M0 YaCTOT€ HOPMUPYEMOTO MMAPAMETPA;

— HWHTETpajbHas OIEHKAa C y4€TOM BPEMEHU BUOPAIMOHHOTO BO3JCUCTBUS IO
SKBUBAJICHTHOMY (I10 SHEPTHUH) YPOBHIO HOPMHUPYEMOT'O MapaMmeTpa.

Haubonbiee pacnpocTpaHeHue MOMYUYUST METOJ] YaCTOTHOTO (CHEKTPaIbHOTO)
aHanM3a Kak 0oJjiee HArJSAIHBIN U NaOIIUi paclIMpeHHYI0 HHPOPMALIMIO JJI pellie-
HUS 33J1a4 CHUOKEHUS] BUOpALIUH.

[Ipy 4acTOTHOM aHaNIM3€ HOPMUPYEMBIMU IapaMETpaMH SBJSIOTCS CpEIHe-
KBaJIpaTUYECKUE 3HAUYCHUSI BUOPOCKOpPOCTU V U uX Jorapudmuueckue ypoBHu Lv B
OKTaBHBIX MMOJI0CAX YacTOT (cM. pasnen 6.2, popmyisl 6.1 u 6.2, a Taxoke paznen 5.3).

Tabnuma 6.1
[TpenenpHO AOMyCTUMBIC 3HAYSHUS JIOTapHU(MHUUECKUX YPOBHEH BUOPOCKOPOCTH
Cpenne- OO6m1as o KaTeropusiMm
reoMeTpu- JlokanpHas
YEeCKHe 1 2 3a 36 3B
YHaCTOThI
ORTABI | Zo | Xor Yo | Xo» Yoo Zo | Xov Yoo Zo | Xos Yo Zo | Xos Yoo Zo | Xo» You Zo
noioc, I'n
1 132 122
2 123| 117 117 108 100 91
4 114| 116 108 99 91 82
8 108 116 102 93 85 76 115
16 107| 116 101 92 84 75 109
31,5 107| 116 101 92 84 75 109
63 107| 116 101 92 84 75 109
125 109
250 109
500 109
1000 109

[Ipumeuanue: Pabota B ycClOBHSX BO3JIEHCTBHS BHOpAIMd C YPOBHSMH, MPEBBIIIAIOIIMMHI
npuBeIeHHbIC B Ta0m. 6.1 3HaueHus Oonee yeM Ha 12 b (B 4 pasza) mo UHTErpaIbHON OIICHKE WU B
KaKOH-JIM00 OKTaBHOM TOJIOCE, HE TOMyCKaeTCA.
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JlokanbHast BUOpalss HOpPMUPYETCS B OKTABHBIX IOJ0CAX CO CPEHEreOMETPH-
yeckuMmu yactotamu: 8; 16; 31,5; 63; 125; 250; 500 u 1000 I'. O6mias Bubpanus — B
OKTaBHBIX IOJIOCAX CO cpenHereomerpuueckumu yactoramu: 1,0; 2,0; 4,0; 8,0; 16,0;
31,51 63,0 I'm.

Bubpanyuy HOpMUPYIOT 10 OPTOTOHANILHBIM OCSIM X, Y, Z, YUYUTHIBas MpU OOIIei
BUOpAIMK €€ KaTErOpHUIO 10 UCTOUYHMUKY BOSHUKHOBEHHUS U BpEeMsI BO3ACHCTBUS, a IPU
JIOKAJIbHOU — TOJIBKO BpeMs (pakThyeckoro Bo3aecTBus. JlomycTuMbie 3HaUCHUS JIO-
rapuMUIECKUX YPOBHEW BUOPOCKOPOCTH MPHU ITUTEIHHOCTU BO3aeHcTBUS 480 MUH
(ITAY) npuBenens! B Ta61.6.1.

[Tpu anurenbHOCTH BO3JEHCTBUS BUOpanuu MeHee 8 yac (480 MUH.) AOIMyCTH-
MO€ 3HAYCHHE BUOPOCKOPOCTH OMPENETISIOT 10 (hopMyJIe:

rne Vg, — MOMyCTUMOE 3HaueHue BUOpOCKOpocTH 1o [14] mid mInTenbHOCTH BO3-

nerctus 480 muH (8 u);
T — dakTHveckas JUIMTETLHOCTh BO3JICHCTBUS BUOpAIIUN, MUH.

ITpu T < 30 MUH B KayecTBE HOPMbI IPUHUMAIOT 3HAYECHHUE, BBIYMCICHHOE IS
T=30 muH.

6.4. W3MepeHune npou3BOACTBEHHOI BUOpanuu

Jlnst u3mepenus aorapu(pMUUECKUX YPOBHENH BUOPOCKOPOCTH B pabOTE MCHOIb-
3yercst uameputenb myma u BuOparuu UIIB-1 (puc.6.2). Ilpubop pabotaeT 1o
OPUHIMIY MpeoOpa3oBaHMsI MEXaHMYECKUX KOJeOaHWil B MpPONOPLHMOHAIbHBIE UM
ANEKTPUYECKUE CUTHAIIBI.

Ha nanenu npubopa HaxoaqTcst cleayronire Opranbl ypaBIeHUs:

— Bxox 1 pis noaxiroyeHus: MukpodoHa 14 npu u3MepeHuu mryma uim BUOpo-
npUeMHUKa 15 mpu u3mMepeHun Budpanuu;

— mnepeximrodatenu 2 «Jlem. I» (Hemurens I) u 3 «/len. 1I» (demurens 1) npene-
noB uzMepenus. denutens [ rpagynposan ot 30 go 90 nb, Jdenutens II — ot 0 no 40
nb. [Ipenen nsmepenus onpeaenseTcss Kak CyMMa UX IMOKa3aHU;

— mnepexntoyarens «Pox usmepenus» 4, nonoxenus koroporo A, B u C onpe-
JEJSIOT KAy, IpeIHa3HAuUeHHYIO I U3MepeHus myma, «JIuH» — s u3MepeHus
BUOpauu, «OuibTpbD» — AJIs ONPEICICHUS YPOBHEHN 3ByKa WU BUOpPALIMHM B OKTaB-
HBIX I10JIOCAX;

— mnepexitoyatens «Poa paboTey S, KOTOPBIA YCTaHABIMBAETCS B MOJOKEHUE
«KonTtp.» pu npoBepke nutanus, «bricTpo» — npu U3MEpPEHUH CTAOMIIBHOTO IIy-
Ma, «MeJIeHHO» — MPU U3MEPEHUU IPEPHIBUCTOTO U UMITYJILCHOT'O LITyMOB;

— TepeKIrYaTeNlb OKTAaBHBIX MOJOC GUIbTpa 6 CO CpeAHEreOMETPUYECKUMU
yactotamu 16, 32, 63, 125, 250, 500, 1000, 2000, 4000, 8000 u 16 000 I'w;

— Tymbnep (7) nepexirouarens poaa padbotsl «lym» — «Bubparusy;

Kpome Toro, nmerorcst rHe3a 8 co NUIMIIAMHU AJIsl KAIUOPOBKY puOopa; UHIU-
KaTop MUTaHUs 9; THE30 AJIs MOAKIIOUEHHUS CUCTEMBI 3JIEKTPUUECKON KaJTuOpOBKU
npubopa 10; ctpenounsiii uuauKaTop 11; Beixon 12 A moAKI0OuYeHUs MarHuTopoHa
Wi ocuwuiorpada; kiemma 3azemieHus 13.
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Puc. 6.2. Usmepurens myma u Budpanuu MIIB-1

HpI/I BBIIIOJJTHCHHUH 3aMCPOB IIOKAa3aHUSA CHUMAIOT CO CTPCIIOYHOI'O MHIAMKATOPA
11. Ecmu IIpH 3aMCpax CTPCIIKA pacCIiojaracTcda 3a IpecaciiaMiu Kajibl HHAXKATOPAa, TO
€C CJICAYCT BBIBCCTHU B IIPCACIIbI HIKAJIbI U3MCHCHUCM I10JIOKCHUA HepeKJnoaneneﬁ 2

«Jlen. I», 3atem 3 «Jlen. II»
PesynpTupyromiee 3HaueHUE JIOTapU(PMUIECKOTO YPOBHS BUOPOCKOPOCTH OIIpe-

nensiercs no popmyiie:
Ly=];+ A, +11+K;-Kg (6.4)
rne [H;, Ay m Il — COOTBETCTBEHHO IIOJOKEHUA Iepekiatoyarenen «len. I» u
«en. II» u mokazanus ctpenku npudopa, 1b;

K, =46 nb — xoapdunueHT ocnabieHust HHTErpaTopa;
K ; =8 nb — monpaBka Ha 4yBCTBUTEIBHOCTH IIPe0Opa3oBaTelis.

Ha npakTuke Ha Bcex pabouux MecTax MpOBOJUTCS MEpUOAMYEcKasi dKCILTyaTa-
[IMOHHAs MpPOBepKa BUOpAIMU B CPOKH, YCTAHOBJIICHHbIE HOPMATHBHO-TEXHUYECKOU

JOKyMEHTaIlMei, Ho He pexke 1 pasza B roj s obiielt BuOpaiuu, He pexe 2 pas B roj
JUTSL TIOKAJIBHOM BUOpAIuy, a TakKe NPU U3MEHEHUH TEXIIpollecca, 3aMeHe 000py10-

BaHUs U IIp.
[Topsanox u TpeboBanus Kk mpoBeaeHuto 3aMmepoB npuseaeHsl B 'OCT [15].
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3KCHepI/IMeHTaJI]>HaH qacTb

6.5.1. 3ananue no padore

PaboTa BBIMONHSAETCA KaXKAbIM CTYJEHTOM CaMOCTOSITEIbHO B COOTBETCTBHUU C
HOMEpPOM BapHuaHTa, 3aJlaBaeMbIM IpernojaaBaTeneM. VcxonHbie TJaHHbIE I pacueTra
Y HOPMUPOBAHUS IPUHUMAIOTCS 110 Ta0J1.6.2.

Tabmuna 6.2

HUcxonnvle nanHbIe

OGm1as BuOpanus

JlokanbHasi BUOpanus

s IIpono-
= -
5 Hponomici KUTEITb-
= TEIHHOCTD
& | Ilomemenue, B KOTOPOM - HOCTbH BO3-
3 BO3JICHUCT- Uctounuk Bubpammu "
A MPOBOMIINCH 3aMEPbI . JeUCTBUS
= BIUL BHbpa BUOpaIyy,
1IUW, MUH -

1 [TocTosinHbIE paboune mec- 360 Cranok ¢ nepepbiBoM B 1 1 20 360

Ta B IPOU3B. MIOMEIICHUIX MUH

Pyunoii BUGpaTop ¢ nepepbiBomM
2 Cxknaa npoayKuuu 240 51930 Mum 120
3 Koncrpyxkropckoe 610po B 430 Cranok c nepepsiBoM B 1 1 40 240
MTPOCKTHOM WHCTUTYTE MUH
4 PaGouee mecTo BoguTeNs 420 Pyunoii BuGpaTop 470
TPY30BOTO aBTOMOOWIIS
5 PaGouee mecTo 3KCKaBa- 240 [ manonoaOoHIIUK ¢ TepepHIBOM 240
TOpLIMKA B 1 ¥ 20 mu=
6 CrnyxeOHOe oMeIIeHHE Ha 300 DneKTpoperh 300
CyaHe

JIaboparopus ananuza 00- [Tnomanounsiit BUOpaTOp C mepe-

7 420 480
pas3LoB rpyHTa peiBoM B 1 u 10 mun

JleypHOE MPOM3BOICTEEH- OTOOIHBIN MOJIOTOK C TIEPEPHI-

8 YPHOS IPOUIBOA 180 BOM 180
HOE TIOMEIICHUE
B 1 425 mun
9 | BprUMCAUTENBHBIN LIEHTP 300 bersomoTopHas mia ¢ nepeper- 420
BOM B | 4 35 muH

J1st paOOTHUKOB YMCTBEH- PyuHoit abpa3uBHBI KPyT C Tie-

10 120 300
HOT'O TpyJa pepbiBoM B | 4 15 muH

6.5.2. Onucanue J1a00paTOPHON YCTAHOBKH

Crenp (puc. 6.3) cOCTOMT U3 UCTOYHMKA BHOpaiuu (cTtaHka) 1, pa3MenieHHOro
Ha (QyHIaAMEHTE 2, SBISIOMMMCS PaboYMM MECTOM, CTOS Ha KOTOPOM paOouMii BbI-
HOJHSIET pyKaMu OIpe/ieTICHHbIE ONepallii Ha CTaHKe.
JU1s u3MepeHunil UCHob3yeTcs u3MepHuTespb yma u BuOpanuu UIIB-1.
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Puc. 6.3. Bubpoctena: 1 — ucrounuk BuOpanuu; 2 — ocHoBaHue ((pyHIaMEHT); 3 —
BUOPOU30JIMPYIOIIEE OCHOBAHUE; 4 — JaTUUK AIEKTPUUECKUN BUOPOU3MEPUTEIHHBIN;
5 —unrerparop; 6 — npubdop UIIIB-1.

6.5.3. IlopsiioK BBINMOJIHEHUS PadOTHI

[Tocne o3HakOMIIEHUS CTYJIEHTa C 1IEJbI0 PabOThI, OOIUMHU CBEJACHUSIMU O BUO-
pauuy U NOpsJIKE €€ HOPMUPOBAHHUSI BBIIIOJIHAETCS DKCIIEPUMEHTAJIbHAs 4acTh B Clie-
IYIOIIEH MTOCIEIOBATENBHOCTH:

1. IloaroroButh Gpopmy oTueta ¢ Tabnuuei 6.3.

2. Ilepen Havanom padOTHI clieyeT coOpaTh BUOPOU3IMEPUTENbHBINA TPAKT U BbI-
noJIHUTh KanuOpoBKy npubopa MIIIB—1 cormacHO MHCTPYKIUH, a TaKXKe MOJKIIIO-
YUTh K CETH MUCTOYHHK BUOpALMH (CTAHOK). DTH pabOTHI BBIMOIHAIOTCA Ja0OPaHTOM
[0 YKA3aHUIO MPENoaaBaTesl.

3. Hoarorosurs npudop MIIB—-1 k npoBenenuto 3amepoB. i 3TOro oprasbl
yHIpaBiIeHUs NpUOOpa yCTAaHABIUBAIOT B CIEAYIOLIUE MOJIOKEHUS:

— mnepexinroyarens «len. I» — B nonoxenue «30»;

— nepexiroyarens «/emn. I[I» — B monoxenue «40»;

— tymbnep «lllym» — «Bubpanus» — B nonoxenue «Bubparusy;

— mnepekitoyarens «Poj paboTe» — B mosioxxkeHue «MeieHHO,

— mnepexiroyarens «Pox usmepeHus» — B nosnoxenue «OUnbTpo.

4. BBIIOTHUTH 3aMepbl JIOKAIbHON BUOpAIUU, ISl 4ero BUOPOMPUEMHHUK yCTa-
HABJIMBAETCSA HAa OpraHbl YIIPaBJIEHUS CTaHKA, 3aTEM BKIIFOYAIOT CTAHOK M IPOU3BOJIAT
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3amepsnl Ha yacTotax oT 8 10 1000 I'u. TpeOyeMblit 4acTOTHBIN AUaNa3oH yCTaHABIIHU-
BAIOT MPU MOMOIIM Tepekrodatess 6 (cMm.puc.6.2). Pesynbrarsl 3aMepoB (MOJI0XKe-
Hua nepeximouarenet «Jlen. Iy, «en. 1I» u nokazanus ctpenku npudopa «I1») 3ano-
CSAT B CTOJIOIEI 5,6,7 COOTBETCTBEHHO Ta0d. 6.3.

Taomuna 6.3
PesynbTaThl 3aMepoB YpoBHEN BUOPOCKOPOCTH
Hopmarus-
Cpente- Ioxazanus mpudopa, S HBI ypOBEHb
Ne | Mecro mpo- reoMeTpu- b N BHOPOCKOPO-
Bun Bubpa- HBII YPOBEHb ctu, 1b
3aMe- | BEJICHMS 3a- YecKHe Jac- ’
1017071 BHOPOCKOPO-
pa Mepa TOTHI T10-
ctu, 1b
noc, I'ng
a1 | o 3a | Ilo Ba-
84 | puaHTy
1 2 3 4 5 6 8 9 10
8
16
Opransl 2;
1 ynpasieHus | JlokanpHas 125
CTaHKa 250
500
1000
2
(Cornacuo O6mas 4
BapHaHTY) 8
2 (TexHomnoru-
0e3 aMmopTH- 16
yeckast)
3aTopa 31
63
2
4
To xe, ¢ O6mmas 3
3 | amopTu3aro- | (TEXHOJIOTH- 16
pom Yyeckas) 31
63

5. BeimonHuTh 3aMepbl 00IIel BuOpamuu 0e3 amopTH3aropa, ISl 4ero BHUOPO-
NPUEMHUK YCTaHaBIIMBaeTCsi Ha ocHoBaHue ((dynmament) 2 (cm.puc. 6.3), 3arem
BKJIFOYAIOT CTAHOK M MPOU3BOJAT 3aMephl HAa yacTtoTax oT 2 1m0 63 I'. TpeOyembiit
YaCTOTHBIM AMana3oH YCTAHABIMBAIOT MIPU NOMOLIM nepekiatoyarens 6 (cM.puc.6.2).
Pe3ynbTaThl 3aMepoB (monoxeHus nepexntoyatenei «lemn. I», «/len. II» u nokazanus
cTpenku npudopa «I1») 3anocar B cronOusl 5,6,7 cooTBeTCTBEHHO Ta0d. 6.3.

6. BpINOJHUTE 3aMephl 001Ie BUOpaIMy ¢ aMOPTU3aTOPOM, ISl YETO BUOPOIIpH-
E€MHHK YCTaHaBJIMBAETCs Ha BUOpoU30JMpyroliee ocHOBaHue 3 (cMm.puc. 6.3), 3arem
BKJIFOYAIOT CTAHOK M MPOMU3BOJAT 3aMepbl HAa yacTtoTax oT 2 10 63 I'm. TpeOyembiii
YaCTOTHBIN AMana3oH YCTaHABIMBAIOT MPU MOMOLIM nepekiatoyaTens 6 (cMm.puc.6.2).
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PesynbraTel 3aMepoB (mosoxeHus nepekiouareneit «Jen. Iy, «/len. 1I» u nokazanus
cTpenku npudopa «I1») 3anocar B cronOupl 5,6,7 cOOTBETCTBEHHO Ta0d. 6.3.
7. BBIKIIOYUTH U 00ECTOYUTH BCE 000pYI0BAHHUE.

6.5.4. O0paboTKa pe3yJbTATOB U3MEPEeHUM

1. JIng KaxIoro uM3MepeHus CieayeT paccuuTaTh YPOBEHb BHUOPOCKOPOCTH IO
dbopmyre 6.4 1 3aNIOJTHUTH PE3yJIbTaTAMH PacyeTOB CTOIOEI 8 TabI. 6.3.

2. OmpenenuTh KaTeropuro oOIIeil BuOpanuu st pabouero Mecta mo BapHaHTy,
MOJIb3YSICh CBEACHUAMM 1. 6.2.

3. Onpenenuth mo Tab6n.6.1 mpenenbHO AOMYCTUMBIE 3HAYCHMs Jorapupmuye-
CKHX ypOBHEW BHOPOCKOPOCTH IS JIOKATBLHOW M 00IIei BuOpamuu 11 8 94 paboThI
COTJIACHO BapUaHTy U 3aMOJHUTH cTonoer 9 Tadm. 6.3.

4. Tlonw3ysice Gopmyioit 6.3, onpenaenuTs NPEASIbHO TOMYCTUMbIC 3HAYCHUS JI0-
rapuMUUYEeCKux ypoBHEH BHOPOCKOPOCTH JIOKAJIBHOW M 0OIIed BUOpauuu i 3a-
JaHHOW B BapHWaHTE MPOJOJKUTEIHFHOCTH BO3IEHCTBUS BHOpAIMK M 3aIllOJIHUTH IO-
Jy4YeHHbIMU 3HaueHusiMu cronden 10 tadim. 6.3.

[Tpu BBIMOTHEHUU BbIYUCIECHUN TTO popMyie 6.3cneayer:

— Tlonb3ysick Tabm1.6.4, nepeBecT HOPMATUBHOE 3HAUCHHUE YPOBHS BUOPOCKO-
poctu (cTonben 9 Tabu. 6.3) u3 a1b B M/c;

— TloxctraBuTh MONYy4YEHHOE 3HAYEHHE BUOPOCKOPOCTH B M/C U (DAKTHUECKYIO
IPOJIOJDKUTEIHHOCTh BO3JIEUCTBHS BHOpaluu (1Mo Bapuanty) B Gopmyny 6.3 U BbI-
MOJIHUTH BHIYUCIICHHUS;

— Tlonb3ysick Tab11.6.4, BBEIOIHUTE MEPEBOJ MOTYUYSHHOTO pe3yibTaTa BBIUKC-
JICHUH ypOBHS BUOPOCKOPOCTH U3 M/C B 1b.

6.5.5. AHaIM3 pe3yJIbTATOB U3MepPeHUil

OcHOBOI aHa/IM3a SIBJIAETCS CPAaBHEHHUE PE3YJIbTATOB 3aMEPOB YPOBHEN BHOpPO-
CKOPOCTH JIOKaJIbHOW 1 0011el BUOpaliuy ¢ HOPMAaTUBHBIMU 3HAUYECHUSMH.

YnoOHel u HarfsgHed aHaliu3 NPOBOAUTH rpaUUYecKd C MOCTPOCHHUEM CIICK-
TPOB 3aMEpPEHHON BUOPALIMU U NPEAETIbHBIX CIEKTPOB.

OOpaser CIeKTpOB IPUBENIEH Ha puc. 6.4.

HopmaTuBHblii criektp 1 o6miel BuOpanuu s 8 4acoB pabOThI CTPOUTCS IS
COOTBETCTBYIOILIEH KATErOpHHM C YYE€TOM MECTa IMPOBEACHHS 3amepa I0 BapUaHTY
(Tabx. 6.3, cronberr 9).

HopMaTuBHBIN CIEKTp IIPU COKPALIEHHOW MNPOJIOJKUTEIBHOCTA BO3ICUCTBHUS
BUOpalu 2 CTPOUTCS aHAJIOTHYHO CIEKTPY | ¢ y4yeToM BBINOJIHEHHBIX pPaHEE BbI-
gucienni (tadu. 6.3, ctomoery 10).

HopMmatuBHbIe crieKTphI JOKaJIbHOM BUOpAIK 5 11 6 CTPOSITCS aHATIOTUYHO.

3aMepeHHbIE CIEKTPbI JOKAIBbHOM U 001Iell BUOpaluu CTPOSITCS MO JAaHHBIM
Tabu. 6.3, cTonbery 8, Mo 4acTOTe U PpaCCYUTAHHOMY YPOBHIO BUOPOCKOPOCTH.



CooTHoLIEeHNE MeX Ay Jorapu(pMUYECKUMH YPOBHIMU
BUOPOCKOPOCTH B b U €e 3HaUeHUsIMU B M/C

Tabnuna 6.4

I[GC;IEKH, Enununel, n1b

0 1 2 3 4 5 6 7 8 9
50 1,6:10° | 1,8-10° | 2,0-10° | 2,2-10° | 2,5-10° | 2,8:10° | 3,2:10° | 3,5:10° | 4,0:10° | 4,5-107
60 5,0-10° | 5,6:10° | 6,3-10° | 7,1-10° | 7.8:10° | 8,9-10° | 1,0-10" | 1,1-10* | 1,3-10" | 1,4-10"
70 1,6:10% | 1,8:10* | 2,0-10* | 2,2-10* | 2,5-10* | 2,810° | 3,2-10* | 3,5:10* | 4,0-10* | 4,5-10"
80 5,0-10% | 56:10* | 6,3-10* | 7,1-10" | 7.9-10* | 8,9-10* | 1,0-10° | 1,1-10° | 1,3-10° | 1,4-107
90 1,6:10° | 1,8-10° | 2,0-10° | 2,2:10° | 2,3-10° | 2,8:10° | 3,2:10° | 3,510° | 4,0-10° | 4,510
100 5,0-10° | 5,6:10° | 6,3-10° | 7,0-10° | 7,9-10° | 8,9-10° | 1,0-10% | 1,0-10% | 1,3-10° | 1,4:107
110 1,6:107 | 1,8:10% | 2,0-10% | 2,2-107 | 2,5-107 | 2,8107% | 3,2-107 | 3,5:10% | 4,0-10% | 4,510
120 5,0-10° | 5,6:10% | 6,3-10% | 7,1-10° | 7,9-10% | 8,9-10% | 1,0-10" | 1,1-10" | 1,3-10" | 1,4-10"
130 1,6:10" | 1,8-10" | 2,0-10" | 2,2-107 | 2.,5-10" | 2,8107 | 3,2-10" | 35107 | 4,0-10" | 4,5-10"

140 50100 | 56:10" | 6,3-10" | 7,0-10" | 7,910 | 8,910 1,0 1,1 1,3 1,4

Tabmuua 6.5
JlonyctTumoe cymmapHoe BpeMst BO3JIeHCTBUS JIOKaJIbHON BUOpaliuu

[IpeBriienne Bubparuu, 1b 1 2 3 4 5 6 7 8 9 10 11 12
T,, MUH 381 | 302 | 240 | 191 | 151 | 120 | 95 76 60 48 38 30

09
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Ly, ab

130 4

120 3 5

110 |

100 &

90 7 2

K

80
f.ru

0 2 4 8 6 31 63 125 250 500 1000

Puc. 6.4. HopmaTuBHbIE 1 3aMEpEHHBIE CIIEKTPHI BUOPALIU
| — HOpMaTHUBHBIN CIIEKTP JJIsI COOTBETCTBYIOLIEH KaTeropuu ooiel BuOpanuu;
2 — T0 K€, IPU COKPALLIEHHOW MPOJOJIKUTEIbHOCTH BO3ICHCTBUS BUOpALIUY;
3 — 3amMepeHHBIN crieKTp o01Iel BUOpanun 6e3 aMopTU3aTopa;
4 — TO )K€ C aMOpPTU3aTOPOM;
5 — HOpMaTUBHBIN CHEKTP JIOKAIbLHON BUOpAINH;
6 — TO e IpHU COKPALIEHUH NPOJOJIKUTEIBHOCTH BO3/IEUCTBUS;
7 — 3aMepEHHBIN CIEKTP JIOKATHLHON BUOpAIINH

70

6.5.6. BoiBoabI o padorte

B BeIBOAAaX OTAENBHO AJI OOIIEH U JIOKAJIIbHOW BHOpAIIMU CJIEAYET YCTAHOBUTD
BO3MOKHOCTh Pa0OTHI YEJIOBEKA B pacCMaTPUBAEMbIX YCIOBUSX HA OCHOBAaHUU CpPaB-
HeHUs1 (PaKTHYECKOrO0 YpOBHSI BUOpaluMu M TMTHEHHMYECKOW HOPMBI C 00s3aTEIbHOU
CCBUIKOM Ha HOPMATUBHBIN IOKYMEHT, U3 KOTOPOro B3saTa HopMma. ClieryeT NpUBECTH
000CHOBaHUE MPUHSITOTO PEIICHUS C YKa3aHUEM JIharna3oHa 4yacToT, I/Ie 3aMEPEHHBII
CIIEKTP HE COOTBETCTBYET HOPMATUBHOMY.

PexxuMm Tpyaa ycTaHaBiIMBaeTCs MPU TOKa3aTesie MPEBBIINICHUs ypPOBHS BUOpa-
1uu He MeHee 1 1b, Ho He 6osee 12 ab. [1pu yposHe Boime 12 1b paboThl IPOBOAUTH
3arpeniaeTcsl.

B Teduenue cMeHBI HEOOXOAUMO COKpaIlaTh JJIUTEIbHOCTh HEMPEPHIBHOTO BO3-
JeHCTBUSL BUOpAIlMd BBEACHUEM PETYJISIPHO TOBTOPSIONIMXCS IEPEPHIBOB (3aIuTa
BpemeHeM). Jlomyctumoe cymmapHoe Bpems (7,,) HEmpepbIBHOIO BO3ACHCTBUS JIO-
KaJbHOW BUOpaluu Ha paboyero 3a CMEHy MpencTaBieHo B Tab. 6.5.
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6.6. Meponpusitusi mo doprde ¢ BUOpanue

JInst cHUKEeHUs BO3ACHCTBUSL BHOpalMM Ha pabOYMX MECTax PEKOMEHAYIOTCS
CJIEIYIOIME METO/BbI:

1. YMeHblIeHHe cuil, BO30YKIAIOLUMX BUOpALMIO, B UICTOYHUKE UX BO3HUKHO-
BEHUS IyTEM YMEHBIICHUs IUIOUIaJd BUOPUPYIOIIUX 3JIEMEHTOB, NMPAaBUIBHON 3KC-
IUlyaTallil MEXaHUYeCKOro oOOpy/JI0BaHUs, YMEHBUIEHHUsS] CKOPOCTU BPALLAIOLIUXCS
JeTaneil, CBOeBpEMEHHOI'0 POBEACHUSI MPOPUIAKTUIECKUX PEMOHTOB U KayeCTBEH-
HOI'O MOHTaXa.

2. Ocnabnenue BUOpalMM Ha MYTAX €€ pacIHpOCTPaHEHUs Yyepe3 OMOPHbBIE CBI3U
UCTOYHHKA K APYTUM MalIUHAM:

— TAacCcHUBHAs BUOPOM3OJIALIMS B COUCTAHUH C TPUMEHEHUEM BHOPOTACSIINX OC-
HOBAHMU;

— YMEHBIIEHUE TUHAMHYECKOW CHJIbI OT MAlIMHbI K OCHOBAaHUIO, 2 OT OCHOBA-
HUSL K pabO4yMM MecCTaM MOCPEACTBOM Pa3MELIEHUsI MEKIYy HUMH BUOPOU30JISATOPOB
(amopTHU3aTOPOB, peccop U mp.)

— aKTHUBHas BUOPOM3OJISILMSA, €CHHU Uil YMEHbIIEHUs] BUOpaluii UCTOIb3yeTCs
JOTIOJIHUTENbHBIA UICTOYHHUK SHEPTUH.

3. IlpuMeHeHne MeTosa BUOPONOIJIOIIEHUS, KOTOPBIN 3aKI04YaeTcs B HaHECe-
HUM Ha BUOPUPYIOILYIO MMOBEPXHOCTh YIPYIOBSI3KMX MAaTEpHUajoB (PE3UHBI, IJIACTH-
KOB, BUOPOTIOTJIAMIAONINX MACTHK), 00JIaJat0IIMX OOJILIIUM BHYTPEHHUM TPEHHUEM.

4. JlucTaHIIMOHHOE YIIpaBJIeHHE, UCKIIIOYarollee rnepeaayy BUOpanuu Ha pabo-
ghe MecTa.

5. 3ameHa o0opyAOBaHUS WIM MHCTPYMEHTa C BUOPUPYIOLUIMMH OpraHaMu Ha
HEBUOPHUPYIOIIUE aHAJIOTH.

6. UnauBuayanbHblE CPEACTBA 3alUThl — BUOPO3aUIUTHBIE PYKaBULbI, BUOPO-
3alKUTHAs 00yBb, IS 3aIUUThl OTAEJbHBIX YaCTEW TEJa - HarpyJIHUKH, M0sca, CHel.
KOCTIOMBI, U3rOTOBJISIEMbIE U3 YIPYTO-AeMI(UPYIOIIUX MATEPUATIOB.

Kpome meponpusTuii 1 METOI0OB TEXHHUUYECKOIO XapaKTepa AJig YMEHbIICHUS
BO3JICHCTBHUSI Ha pabouux cleAyeT NpPOBOAUTh TUTHEHUYECKHE U JieueOHO-
npopUIaKTUIECKHE MEPOTIPUSATHS:

— OIpaHWYEeHHE BPEMEHU KOHTAKTa ¢ UCTOYHUKAMU BUOpanuu (BpeMs BO3JEH-
CTBUS HE JOJKHO MPEBBIIATH 2/3 UIMTEIBHOCTH PadOUYero aHs);

— TEXHOJIOTUYECKHE OMNEepaluy JODKHBI PacHpelesaThbCcsl MEXAy padoduuMu
TaK, 4TOOBI MPOJOJKUTEIILHOCTh HEMPEPHIBHOTO BO3JEHCTBUS BUOpALlMU, BKIHOYAS
MUKPOIIay3bl, HE MpeBbImano 15-20 muH;

— TPOBEIECHHE B TEUEHHE CMEHBI 2 MEPEPBIBOB (0UH — A0 00eaa, Ipyroi — no-
cie);

— TeMIiepaTypa B MOMEIIEHUU C BUOPUPYIOMIUM UHCTPYMEHTOM JOJDKHA o0ec-
ne4YuBaTh TeMIepaTypy pyk He Huxe 20 °C;

— paboTa Ha OTKPBHITOM BO3JyX€ NMPH HU3KUX TEMIIEpaTypax JOJKHA  Yepe3
KaXKJbli Yac MPUOCTAHABIMBATHCSA HA JNECATUMHUHYTHBIN MEpEPhIB B OTAIIMBAEMOM
noMmenieHuu ¢ remmneparypoi 6oinee 20°C.
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6.7. KoHTpOJIbHbIC BONIPOCHI

. Kakoe Bo3zeiicTBrUe OKa3bIBaeT BUOpaIys Ha yeaoBeKa?
. Kakue mapameTpsbl xapakTepusyroT BUOparuto?
. Kak nmoapaznensiercs Bubparnius 1o cnoco0y nepeayv Ha 4yesiaoBeKa U 1o uc-

TOYHUKY BO3JIEHCTBUA?
Kakumu cnocobamu HopmupyeTcsi BuObpanus?

. Kak yuutpiBaeTcs npu HOpMUPOBAHUM COKPAILLIEHUE BPEMEHU BO3AECHCTBUS

BUOparmu?

B uem npuHIMnuansHoe paznuyrue HOPMUPOBAHUS 00IIEH U JIOKaTbHOM BHO-
pauuu?

Yrto Takoe aKTUBHOE U MMAaCCUBHOE BUOporaiieHue?

Yrto Takoe BUOPOU3BOIAIMS?

. B KakuXx OKTaBHBIX 4YaCTOTaX HOPMHUPYETCS OOIIas U JOKaIbHAsi BUOpanus?

O Kaxue npubopbl HCHOIB3YIOT A1 3aMepa BUOpariuu?
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7. JABOPATOPHAS PABOTA «OIIEHKA OCBEHIEHHOCTH HA
PABOYUX MECTAX»

7.1. Hean padoTsl

O3HaKOMJIEHHE C OCHOBHBIMM CBEJICHUSMHU O MPOU3BOJCTBEHHOM OCBEIICHUU U
€ro BJIMSIHUM Ha OPraHu3M uesioBeka. VM3yueHne NpUHUMIOB TMTMEHUYECKOro HOp-
MHUPOBaHUS TIPOU3BOJICTBEHHOTO OcBelleHusl. OCBOEHHE METOJIOB U CIIOCOOOB M3Me-
PEHHUsI OCBEIICHHOCTH U M3MEPHUTEIbHOMN ammapatyphl. [IppuoOpeTeHrne HaBBHIKOB ca-
HUTAPHO-TUTHEHUYECKON OLIEHKH MPOU3BOJICTBEHHOTO OCBEIICHHUS B IMPOU3BOICT-
BCHHBIX IMOMEIICHUSAX W Ha pabOuMX MecTaX W pa3pabOTKH MEPONPHUATHH IO yIIyd-
HICHUIO YCJIOBUH TPYy/Ia.

7.2. OOmmMe cBeaAeHUA

CBer sBIIsI€TCA €CTECTBEHHBIM YCIOBHEM CYLIECTBOBaHUS yenoBeka. OH BIHAET
Ha COCTOSIHME MCUXMUYECKUX (YHKIUN U (PU3MOTOTHUECKHE MPOILIECChl B OPraHU3Me,
o0nazgaer BBICOKUM OHOJIOTMYECKMM W TOHHU3HpYIOUM JeicTtBueM. lIpaBuibHO
CIPOEKTUPOBAHHOE OCBEIICHHE CIOCOOCTBYET MOBBIIICHUIO MPOU3BOJIUTEIBLHOCTH
TPYJa, OKAa3bIBAET MOJIOKUTEIBHOE TICUXOJIOTUYECKOE BO3ACHCTBUE HA PabOTAIOIIUX,
MOBBIIIAET OE30MaCHOCTh TPY/Ad, CHUXKAET BEPOSITHOCTh TpaBMaTtu3Ma. OmuOku mpu
NPOEKTUPOBAHUU U KCIUTyaTallud OCBEIICHUS MOTYT SIBUThCSI MPUYMHON Mpod3abo-
JeBaHui U TpaBMaTu3Ma. HeoctaTouHoe ocBelieHre 3aTpyaHsIeT padoTy, BbI3bIBACT
HOBBIIEHHOE YTOMJICHHE, YBEJIMYUBAET OMACHOCTh TPABM U CIIOCOOCTBYET Pa3BUTHUIO
onu3opykocTu. M3nuiiHe sppKuil CBET CIENUT, MPUBOAUT K NMEPEBO30YKACHUIO HEPB-
HOW CHCTEMBbI, YMEHbIIAET paboTocrnocoOHOCTh. Upe3mepHasi SIPKOCTh MOXKET BbI-
3BaTh ()OTOOXKOTH TJIa3 U KOXKU, KATAPAKTHI U APYTHE HAPYIICHHUS.

[ToaTOMy K MPOU3BOACTBEHHOMY OCBEILIECHHUIO MPEIBSABIAIOTCS BBICOKHE TpeOo-
BAaHMS KaK TUTHEHUYECKOT0, TAK M TEXHUKO-DKOHOMHYECKOIO XapaKTepa.

7.2.1. OcHOBHBIC MOHATHUSA

BuauMbiii ¢cBeT — 3TO AJIEKTPOMArHMTHOE U3IYYEHHUE C JJIMHOM BOJIHBI OT 380
1o 780 HM.

OO0beKT pa3IuYeHUus — paccMaTpUBAEMbI TTPEAMET, OTACIbHAS €r0 YacTh WIH
nedeKT, KOTopble TpeOyeTCsl pa3inyaTh B Mpolecce padoThI.

@®oH — MOBEPXHOCTH, MpHUJIETarollasi HEMOCPEACTBEHHO K 00BEKTY paszInueHuUs,
Ha KOTOPOW OH paccMaTpUBaETCS.

[Tpor3BOJICTBEHHOE OCBEIIEHUE XAPAKTEPU3YETCsl KOJTUUYECTBEHHBIMU M KauecCT-
BCHHBIMH ITOKa3aTesiMU. K OCHOBHBIM KOJMYECTBEHHBIM MOKA3aTEIsIM OTHOCSITCS:

CgeToBOIl MOTOK (F) — 3TO MOIIHOCTh CBETOBOM IHEPrUH, OLICHUBAEMOW IO
3pUTEIIBHOMY BOCHPUATHIO. ENUHUIIEH CBETOBOrO MOTOKA SBJISIETCS JIOMEH (JIM) —
CBETOBOM MOTOK, U31y4a€MbId TOUCUYHBIM UCTOYHUKOM CBETA CHJION | K/ B TEJIECHBIN
yroxa | crepannas.

Cuua cBeta (/) — 3TO NPOCTPAHCTBEHHAS! INIOTHOCTh CBETOBOTO MOTOKA dF' B
npejaenax eIMHUYHOrO TeJIECHOro yria d{), eMuHuIa U3MEPEeHUs — KaHena (Kn):

I =dF/dQ (7.1)
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OcBemenHocTh (E) — moBepXHOCTHAS TUIOTHOCTh CBETOBOIO MOTOKA dF' B Mpe-
JieNax MIoWAAN OCBEIaeMOM TOBEPXHOCTH dS, €IMHUIIA U3MEPEHUS — JTIOKC (JIK):
E=dF/dS (7.2)
Apxocts (L) — 3TO OTHOIIIEHUE CUIIBI CBeTa dl,, U3Iy4aeMOll MOBEPXHOCTHIO
00BeKTa B 33JJaHHOM HaIIPaBJIEHUH, K MMPOCKIIUU CBETSAIICICS MOBEPXHOCTU Ha IIJIOC-
KOCTb, TIEPIICHNKYISPHYIO TOMY HAIPABICHHIO, KI/M:
L=dI/dSxcosa (7.3)
Koy dumuent orpaxkenus (p) — CiocOOHOCTh 00BEKTa OTPAKATh A AN
CBET, OIpe/IeAeTCs KaK OTHOIICHHE OTPaKEHHOTO F,,,, CBETOBOTO MOTOKA K IaJ1at0-
nieMy F nao-
P = Fna()/Fomp (74)
IIpu p < 0,2 don cuuraercss TeMHbIM, TIpu 0,2 < p < 0,4 — cpeauum, tipu p > 0,4 —
CBETJIBIM.
K OCHOBHBIM Ka4eCTBEHHBIM MOKA3aTEJSIM OCBEIIICHHOCTH OTHOCSITCS:
Kontpact o6bvekra ¢ ponom (K) - ompenensieTcsi 13 COOTHOIICHUS SIPKOCTEH
Wik K03 PUIIMEHTOB OTpaXKeHUs1 00beKkTa U PoHa:
K =Ly ~L,|/Ly =|py - p.| /Py (7.5)
KonTpact cuuraercs 6onbimum mipu K > 0,5 (00BEKT pe3ko BbiaenseTcs Ha (o-
He); ipu 0,2 < K < 0,5 — cpennuM (00beKT U (OH 3aMETHO OTiIHyarTces); npu K <
0,2 — masibiM (00BEKT c1ab0 3aMeTeH Ha (oHE).
Koa¢ppuuuent nyascanmu (K;;), % —konedaHUsi OCBEHIEHHOCTH BCIIEJICTBHE
MIEPUOUICCKOTO U3MEHEHHS BO BPEMEHH CBETOBOTO TIOTOKA HCTOYHHMKA CBETA!
K =[(Esax = Erin )/ 2Ecp ]X100% (7.6)
3nech Eyux, Evay 1 Ecp — MaKCUMaJIbHOE, MUHMMAJIBHOE U CpEeJHEE 3HAUCHHE
OCBEIICHHOCTHU 3a MEePUOoJ] €€ KoJeOaHus; s Ta30opa3psaHbiX Jami Ky = (25 + 65)
%, IUIST JIaMIT HaKaJIMBaHUA U rajoreHueIX Ky =1+ 7 %.
Iloka3atenanb ociaenieHHOCTH (P) - KpUTepuil OIEHKH CIEMSIIEro ACHCTBHUS,
CO3/1aBa€MOT0 OCBETUTEIIbHOM YCTaHOBKOM:
P=(S-1)x100% (7.7)
3nech S — K03 GUIUEHT OCICTUICHHOCTH, PAaBHBIN OTHOIIEHUIO TTIOPOTOBBIX Pa3-
HOCTEH SIPKOCTHU MPU HAIMYUHU U OTCYTCTBUHU CIEISIIUX UCTOYHUKOB B MOJIE 3PEHHUS.

7.2.2. CucteMbl MPOU3BOICTBEHHOI0 OCBEIICHUS

J171s OCBeIIeHUs TPOU3BOICTBEHHBIX MTOMEIICHUIA TPUMEHSIFOTCSI:

— €CTECTBEHHOE OCBELICHHE, KOTOpOoE 00eCleYrBaeTCsl MPSIMBIM COJIHEYHBIM
cBeToM Win TudPy3HBIM pacCESHHBIM CBETOM HEOOCBOIa

— HCKYCCTBEHHOE OCBEIEHUE, KOTOpoe (PopMHpyeTcs HCKYCCTBEHHBIMH HC-
TOYHUKAMHU CBETA

— COBMEIIEHHOE OCBEUICHHE — OJJHOBPEMEHHOE UCIOIb30BaHUE €CTECTBEHHOTO
U HCKYCCTBEHHOTO OCBEIICHHUSI.

EctrecTBeHHOE ocBemieHue Hanbosee OJaronpusiTHO U MPUBBIYHO JJIs1 PaOOTHI
opranoB 3peHus. J{ns GombIIMHCTBA PabOT €CTECTBEHHOE OCBEIICHHE SBISETCS OC-



66

HOBHBIM BUJIOM OcBeleHns. OJHaKO eCTeCTBEHHOE OCBEIIECHNE 3aBUCUT OT BPEMEHU
CYTOK, IOTOJIHBIX YCIOBUN U MOCTOSIHHO U3MEHSIETCSI BO BpEMEHH.

EcTecTBeHHOE OCBEIEHHE MOJPa3CisiOT Ha 00KOBOe (OJHO- U JBYXCTOPOH-
Hee), OCYUIECTBIISIEMOE Yepe3 CBETOBbIE MPOEMbl B HAPYKHBIX CTEHAX; BepXHee - ye-
pe3 cBeToBbIe (hOHAPH, TPOEMBI B KPOBJIE U MEPEKPHITUAX; KOMOMHUPOBAHHOE - CO-
YeTaHUEe BEPXHEro U OOKOBOro ocBelleHHs. BepxHee U KOMOMHUpPOBAHHOE oOecre-
YUBaIOT 00Jiee paBHOMEPHOE OCBEIIECHUE, OOKOBOE CO3/Ia€T 3HAYUTEIbHYIO HEPaBHO-
MEPHOCTh Ha y4acTKaX, PACIOJIOKEHHBIX BOIM3U U BJAIH OT OKOH.

HckyccTBeHHOE OCBelleHre PUMEHSETCS, KaK MPaBUilo, MPU HEAOCTATOYHO-
CTU €CTECTBEHHOT'0 OCBEILICHHMS, B T.4. B TEMHOE BpEMs CYTOK, a TAKKE€ B YCTaHOB-
JICHHBIX CIIy4asiX, KOTJla OTCYTCTBHE €CTECTBEHHOT'O OCBEIIEHUS JOMYCKaeTCsl HOp-
MAaTUBHBIMU JOKYMEHTaMH, JTN0O0 HEOOXOIUMO 10 POy padoT.

HckyccTBEHHOE OCBEIICHUE TPOSKTUPYETCS OOITUM JIHO0 KOMOMHUPOBAHHBIM.

OO6miee ocBeleHUE MPEeIHA3HAUCHO JIJIs1 OCBEIIICHUS BCETO MOMEIICHUS U MOXKET
OBITh paBHOMEPHBIM (00ECIEeUnBAET PABHOMEPHOE OCBEILEHUE BCEro MOMEIICHUS) U
JIOKaJIM30BaHHBIM (0OecrieunBaeT OONbIIYI0 OCBEIIEHHOCTh HA pa0OUnX MECTax).

KoMOuHupoBaHHOE OCBEIIEHHE COCTOUT M3 OOIIEro U MECTHOrO, MPUMEHSAETCS
1St pabOT BBICOKOM TOYHOCTU. MecTHOE OCBEIIEHUE MPEeAHA3HAYEHO TOJIBKO ISl OC-
BElIEHUsI pabOYUX MOBEPXHOCTEW U HE CO3/1aeT HEOOXOAMMOU OCBEIIEHHOCTH B TO-
MmerieHuu. [I[puMeHeHrne MECTHOTO OCBeIeH s Oe3 00111ero 3ampeniaeTcs.

[To ¢pyHKIIMOHATFHOMY Ha3HAYEHUIO UCKYCCTBEHHOE OCBEIICHUE TOIpa3 iesieT-
csl Ha pabouee, aBapuiiHOE, OXPAHHOE U JEKYPHOE.

Pabouee ocBemieHue npeaHa3HaueHO I 0OECIeYEHUs HOPMAJIbHOW paboThl U
SIBJISIETCA 00s3aTEIBHBIM JJIsI BCEX TPOU3BOJICTBEHHBIX MTOMEIIICHUIA.

ABapuilHOE OCBEIICHUE YCTPAUBACTCS JJISI IPOAOIIKEHUS padOThl B IOMEIICHU-
X, TJIe OTKJIIOYEHUE pab0Yero OCBEHICHUS MOXET MPUBECTH K IOXkKapam, B3phIBaM,
OTPABJICHUSIM U JIP.

ABapuitHOE OCBEIIICHUE MPeTyCMaTpUBACTCA Ha cllydall HapyUIEHUS MUTaHUS
OCHOBHOTO (paboyero) ocBelieHus sl MPOU3BOACTB, IJIe U MOJKIIYAETCA K UCTOY-
HUKY MUTaHUS, HE 3aBUCUMOMY OT MCTOYHMKA MUTaHUsA pabouero ocpelieHus. Mu-
HUMAaJbHasl OCBEIICHHOCTh PabOYuX MOBEPXHOCTEN JOJKHA COCTaBIATh 5% OT HOP-
MUpyeMoi paboyeil OCBEIIEHHOCTH, HO He MeHee 2 JIK.

DBaKyallMOHHOE OCBELICHUE MPEAHA3HAUYCHO MJIs 3BaKyallH JOJIEd U3 MpOou3-
BOJCTBEHHBIX TMOMEIICHUN MpU aBapUAX WIM OTKIIOYEHUU DPAb0Yero OCBEIICHHS.
OHO opraHu3yeTcsi B ONMACHBIX JIJIsl POXOJa JIIOJICH: Ha JIECTHUYHBIX KJIETKaX, BJIOJIb
OCHOBHBIX ITPOXOJIOB MPOU3BOJICTBEHHBIX MOMEIICHH, B KOTOPBIX paboTaroT Oosee
50 yenoBek. MUHMMANIbHASA OCBEIIEHHOCTh HA IOJIYy JOJDKHA COCTABJISITH B MOMEIIE-
Husix He MeHee 0,5 JIK, Ha OTKPBITBIX TEPPUTOPUSX - HEe MeHee 0,2 JK.

OxpaHHOE OCBEIICHUE YCTPAaWBAIOT BJIOJb TPAHUL] TEPPUTOPUM, OXpPaHIEMBIX
CrieagbHbIM nepcoHanoM. HauMenrpias ocBemeHHocTs 0,5 Jik.

CurHasbHOE OCBEILEHHE MPUMEHsIeTCS Il (UKCAllUM TPaHUI[ OMAacCHBIX 30H;
OHO YKa3bIBA€T Ha HAJIMYME OMACHOCTH JINOO HA OE30MACHBIN My Th dBaKyalluH.
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7.2.3. UICTOYHUKH CBeTa H OCBETUTEIbHbIE NIPUOOPBI

HcTtouHuku cBeTa, MpUMEHsIEMbIE I UCKYCCTBEHHOTO OCBEIICHUS, NIENAT Ha
razopasps/iHble ¥ TEIUIOBbIE (JIaMIbl HaKaJIMBaHUs). B nammax HakaluBaHUs BUIU-
MO€ M3JIyYEHHUE TOJydaeTcs 3a CUET HarpeBa dJIEKTPUYECKUM TOKOM BOJIb(PaMOBOM
HUTU. B raszopaspsaHpix Jlamrnax CBEUYEHHE JTIOMHUHO(OpA BO3HHUKAET B PE3ysbTaTe
ANEKTPUUECKOTr0 pa3psiia B aTMoc(hepe HHEPTHBIX Ta30B U MAPOB METAJIOB.

[Ipn BBIOOpPE MCTOYHMKA CBETAa YYUTHIBAIOT HOMHUHAJIbHOE Hampspkenue (B),
MOIIIHOCTH Jamiibl (BT), MakcuMalibHYI0 CHIly cBeTa (K1), CBETOBYIO oTnauy (1M/BT),
CIIEKTPAJIbHBIN COCTAB.

JlaMIibl HaKaNMBaHUSI UMEIOT IIUPOKOE PACIPOCTPAHEHUE B MPOMBIILIEHHOCTH.
OHU TIPOCTHI B U3TOTOBJICHUH, YAOOHBI B OKCIUTyaTalliy, HAICKHBI MPU KOJICOAHMSIX
HaIpPSDKEHUST 1 METEOPOJIOTUYECKUX yCIoBUM. VX HemocTaTkaMu SIBISIOTCA HU3KAs
ceerootaaya (7 - 20 am/BT), ManeiM cpokoM cay>kOblI (10 2,5 ThIC.4), B UX CHEKTpE
npeo0IaiaroT KeJThIe M KPACHBIE JIYYH, UTO CUJIBHO OTJIMYAETCS OT COJTHEYHOI'O CBe-
Ta.

B nmocnennue roapl MIMPOKO PaCHpPOCTPAHEHBI rajlOreHOBbIE JIAMITbI - JIAMITBI
HaKaJIMBaHMs C MOJHBIM LIMKJIOM, cBeTooTAauei 1o 40 nm/Br. [1apsl Bosnbdpama, uc-
napsIfoIIMecss ¢ HUTH Hakalla, COCJMHAIOTCS C HWOJOM, MpeBpaliasch B HOIUCTHIN
BOJIb()paM, BHOBb OCEIAIOT Ha BOJIb(PAMOBYIO CIUpPAIb, BOCCTAHABIMBAIOT €€, YBe-
JMYUBAsi CPOK CITYXkKOBI 110 3 ThIC. 4. CHEKTp raJoreHOBBIX JaMI OJIM30K K €CTECTBEH-
HOMY.

["a3opa3psaiHbIE JTaMIIbl UMEIOT IPEUMYIIECTBA 10 CPABHEHUIO C JaMIIAMU HaKa-
nuBaHuA. Y HUX Oombinas ceerootnaya (40 - 100 1m/BT), cpok cimyk0s1 8-12 ThIC. u.
["a3opa3psiaHbie TaMITbl OBIBAIOT HU3KOTO JABJICHUS - JJIOMUHECIIEHTHBIE U BHICOKOTO
naBieHusi. C MOMOTIBIO JIIOMUHECIIEHTHBIX JIAMIT, TTO0Mpasi TIIOMUHO(Op, HHEPTHHIC
ra3pl 1 METajJl, MOKHO TMOJYYHUTh KelaeMblid criekTp. [lo cnekrpanbHOMYy cocTaBy
pasznuuaroT jamibl gHeBHOro cBeta (JI]1), xononuoro 6enoro (JIXB), remioro 6enoro
(JITB), 6enoro (JIb), aHeBHOTO cBeTa ¢ yiyulieHHOM cBeTooTaadei (JIJI1T)

OCHOBHBIM HEJIOCTATKOM Ta30pa3psiAHBIX JIAMII SIBJISIETCS MyJIbCAIUsl CBETOBOIO
MOTOKA, YTO MOXKET MPUBECTU K MOSBICHUIO CTPOOOCKOMUYEcKoro 3ddekra - ucka-
KEHUS 3pUTETHLHOTO BOCHPUSTHS, KOI/Ia BMECTO OJHOTO MPEIMETa BUIHBI HECKOJIb-
ko. K HeocTaTkaM ra3opa3psiiHbIX JaMIl OTHOCST JUTUTENbHBIA TIEPUOJ] UX pa3ropa-
HUS, HEOOXOUMOCTh MTPUMEHEHUS CIICIIUATBHBIX MyCKOBBIX MPUCTIOCOOICHHM, 3aBH-
CUMOCTH pabOTOCIIOCOOHOCTH OT TEMIIEPATyPhl OKPYKAIOIIEH CPEIbl.

["a3opa3psinabie amnbl Beicokoro aasieHusi: [IPJI (myroBble pTyTHBIE JIOMU-
HecueHtHseie); JIPU (myroseie prytHble ¢ oaunamu); JIKCT (ayroBbie KCEHOHOBBIE
TpyOUaThie) - B OCHOBHOM MIPUMEHSIOTCS U OCBEIICHUS TEPPUTOPUI TIPEATIPUSTHIA;,
JIHcT (myroBeie HaTpueBble TpyOUaThi€) UCIOIB3YIOTCS JIJIi OCBEIIEHUS BBICOKHUX
LIEXOB.

CBETWIBHUKY - CIIEUAIIBHBIE YCTPOWCTBA JJIsl MEPEPACIIPEICIICHUS CBETOBOIO
MOTOKA U 3aIUTHI JJAMIT OT BO3JICUCTBHUS OKPYKAIOIICH CPE/Ibl.

BaxxHoil XapaKTepUCTUKON CBETUJIBLHUKA SIBISCTCS KOAI(POUIMEHT MOJIE3HOTO
JEHUCTBUSA - OTHOIIEHUE CBETOBOT'O MOTOKA CBETHJIbHUKA K CBETOBOMY MOTOKY JIAMIIBI.
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[To KOHCTPYKTHBHOMY HCIIOJHEHUIO CBETHUJIBHUKH JETATCS HA OTKPBITHIC, 3a-
KPBITHIC, TBUICHETIPOHHUIIAEMbIC, BIIAr03alUIICHABIC, B3PBIBO3AMIUIIICHHBIC W B3PhI-
BOO€30MacHbIE

[To pacnpeneneHuo CBETOBOTO IMMOTOKA - TIPSIMOTO, IMPEUMYIIIECTBEHHO TIPSIMOTO,
PacCessHHOTO W OTpayKeHHOTO cBeTa. OCHOBHBIC THIBI CBETHJILHUKOB TPHUBEICHBI Ha

puc. 7.1.
1
I_._\J__.._-—l

"Aradha” “IiMpokowanyyaTtens”
(AN MECTHOTO OCEELEHWA) (L1A OTHRBITEIX NPOCTPAHCTE)

A A
y A

LWnpokouanyarens” nbinebphisrosamLeHHei CME NPOMBILLNEHHI YNAOTHEHHBIA T1Y ) CX )
(N7 OTKPBITEIX MPOCTPARCTE] (10 Caipbix M NBITL HbIX MOMELYEHINT) [LNR CHPBIX 1 NENBHEX NOMBLEHH) (Ans XMmu-eckn aKTHBHOR Cpeak)

Tunsl CBETUNLHWKOB

£

“InyBoxouanyuatens” "YHueepcans” ¢ paccensatenenm  "MouetTa” (and nabGopaTopuil
(N7 BLICOKMX NOMELISHA) [ANA HEBLICOKMK NOMELLEHNI) W KOHTOPCKNX NOMELLEHKH)

.

Puc. 7.1. IIpoMblilIeHHBIE TUTTBI CBETUJILHUKOB C JJaAMIIAMHM HaKaJTuBaHUS

7.2.4. BiansiHue 0CBEIIIEHHOCTH HA Pa00TOCIIOCOOHOCTH YeJIOBEKAa

OcCBeleHHOCTh OMPEeeIEHHBIM 00pa30oM BIUSET HA PabOTOCTIOCOOHOCTH YeIo-
BEKa M 9TO HEOOXOIUMO YUUTHIBATh MPHU TJIAHUPOBAHUH HCIIOIH30BAHUS €CTECTBEH-
HOTO, UICKYCCTBEHHOTO WU KOMOWHHPOBAHHOTO OCBEIICHHUS B MPOU3BOICTBEHHOM IIO-
merieHnu. Kpome Toro, 1emnecoodpa3sHo OpraHU30BBIBATE MEPOIPHUATHS TI0 BOCCTaA-
HOBJICHHIO YPOBHS PaO0OTOCTIOCOOHOCTH CIICIIMAIMCTA, CHUYKAIOMIEHCS 10T BIUSHUEM
OCBEIIEHHOCTHU €ro paboyero Mecra.

JI71st pellieHrs MOCTaBIEHHBIX 3a7a4 HEOOXOIMMO 3HATh CJIEYIOUIUE KOHCTAHTHI
U CrocoObl MPOPUIAKTUKA CHUKEHUSI KauecTBa TPyJla BCIEICTBHE JAe(PEKTOB OCBe-
IIEHHOCTHU B MPOU3BOJCTBEHHOM TTOMEIIICHHUH:

— JMHAMHUKY pab0TOCIIOCOOHOCTH YeTOBEKa, C YUYETOM «ITUKOBOM pabOTOCIOCOOHO-
ctu» ¢ 9 1o 12 u ¢ 15 go 18 yacoB. IMeHHO B 3TO BpeMsi yCKOPSIETCSI YCBOEHUE,
OCMBICTICHUE, TIepepadoTKa W UCIOJIb30BAaHUE TMOJYYCHHOW HHpOpManuu s
BBITIOJTHEHUSI TOCTaBJIEHHOW 3a1auu. OnNTUMaIbHO MOJO0OpAaHHBIM CIIOCOO OCBe-
mieHus: pabodyero MecTa CIHEeNUaaIucTa CIOCOOCTBYET TMOBBIMICHUIO TPOU3BOJIH-
TenbHOCTH Tpyaa Ha 15-20 %. [lpu HeanekBaTHOM OCBELIEHUMH pabOyero mecra
BEPOSITHOCTb OITMOOUYHBIX JCHCTBUIM MOXKET BO3pacTaTh B 3 pasa;
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— 3HATh Y YYHUTHIBAThH CIICKTPAITLHYIO XapaKTEPUCTHKY OCBEIIICHHUS,

— 3HATh U YYUTHIBATH OTPAKAIONIYIO XapaKTEPUCTUKY MPEIMETOB Ha pabodeM MecCTe
(CBETOOTpaKAOIIIKE, CBETOIMOTIIONMIAOIINE TOBEPXHOCTH M MX COUeTaHue B pabo-
4eil cpele «OMepamroOHHOM II0JIe» CIEIUAINCTa, BIMSHHE Ha KOHIICHTPAIUIO
BHUMAHUS U YTOMJISIEMOCTh CIICIIMATINCTA, B3aUMOIOTIONHSIONINEC UCTOYHUKHU CBE-
Ta);

— 3HATh W NMPUMEHITH ONTUMAIBLHOE NIl 00ECTIeYeHUsT UACAIBbHBIX YCIOBHM TPYI0-
BOM JeSATEIHHOCTH HAMPABICHUE CBETOBBIX IMOTOKOB, CIIOCOOCTBYIOIIEE COXpa-
HEHUIO YPOBHS pabOTOCIIOCOOHOCTH;

— 3HAaTh BIMSHHE MATEPUAJIOB, MPETSITCTBYIOMINX MMPOXO0KICHUIO CBETOBBIX IIOTOKOB
(OKOHHBIE CTEKJIa, CBETOPACCEHBAIOIINE TIOKPBITHUS JIAMII, IITOPHI, KATIO3U U TIP.)
Ha PabOTOCTIOCOOHOCTh 3PHUTEIHLHOTO aHaIU3aTopa M pabOTOCIIOCOOHOCTH B Iie-
JI0M;

— 3HATh CTMOCOOBI 3aIUTHI 3PUTEILHOTO aHAIN3aTOpa OT HETATUBHOTO BO3JIEH CTBUS
OCBEIICHUS B YCIOBHUSAX TPYAOBOW IEATEIBHOCTH (JOMOTHUTENbHOE (DOKYCH-
POBaHHOE OCBEIIICHHE, MCITOJIH30BAHNE CBETO(MMIBTPOB, HOIIEHUE 3alUTHBIX OY-
KOB, CBETOAKpaHUPOBAHUE, TPUMEHEHHE OTPAKECHHOTO CBETA U TIP.);

— 3HaATh CIIOCOOBI COXPAHEHUS U YJIYYIIEHUS KauecTBa pabOThI 3pUTEIHLHOTO aHAIH-
3aTopa C Y4eTOM OCOOCHHOCTEH YCIOBUU TpPYAOBOH NEATEIHHOCTH (IJINTEIb-
HOE TIpeObIBaHNE B 3aTEMHEHHOM TOMEIIEHUU, padoTa ¢ KOMIBIOTEpOM, paboTa
CO CBETOOTPAKAIOIIMMH MOBEPXHOCTSIMU U TIP.

7.3. HopmaTuBHBIE TPeOOBAHMS

Ocgemennocts Hopmupyetcst CIT 52.13330.2011 [16]. TpeGoBanus k ocBeriie-
HUIO MPOMBILUIEHHBIX NPEINPUATUN TpUBEACHBI B Ta0. 7.1.

Bce Buanl pabot penstcs Ha VIII pa3psaoB B 3aBUCMMOCTH OT HAMMEHBILIETO
WJIM 3KBUBAJIEHTHOI'O pa3Mepa 00bEKTa, ¢ KOTOPBIM MPOU3BOAATCSA padboThl (00BEKTa
pasznuyeHus), a TakkKe OT xapakrepa padoT. I - V pa3psabl nensTcs Ha noapaspsiabl B
3aBUCUMOCTH OT (hOHA U KOHTPACTHOCTU OOBEKTA.

JIJ1s1 HICKyCCTBEHHOTO OCBEIICHUSI HOPMUPYEMBIM MapaMeTPOM SBIISIETCSI MUHU-
MajbHasi OCBELIEHHOCTh (E,,,) Ha padodeil MOBEPXHOCTH B TOPU30OHTAIILHOM IJIOCKO-
cTi Ha paccrosinuu 0,8 M oT nona. B tabn. 7.1 npuBeneHbl 3HaYEHHS] OCBEUIEHHOCTH
JUIst JIIOOBIX MCTOYHUKOB cBeTa. HopMmupyeMble 3HaueHus OCBEIIEHHOCTH B JIFOKCAX,
OTJIMYAIOIIMECS Ha OJHY CTYIE€HbB, CJIeAYeT NpuHUMarh no mkaine: 0,2; 0,3; 0,5; 1; 2;
3:4;5;6;7;10; 15; 20; 30; 40; 50; 75; 100; 150; 200; 300; 400; 500; 600; 750; 1000;
1250; 1500; 2000; 2500; 3000; 3500; 4000; 4500; 5000.

JI1st cucTeM €CTECTBEHHOIO OCBELIEHUS HOPMHUPYEMBIM NapaMETPOM SIBIISIETCS
k03ppument ecrectBeHHoro ocsemienus KEO (e ), %.

— — 0,
KEO =ey =(E gy |Eyp )x100% (7.8)
rne Ezy ¥ Epyp— COOTBETCTBEHHO OCBEIIEHHOCTH BHYTpPH NIOMCHICHUSI U CHAPYXKH
3AaHus PaCCCAHHBIM CBCTOM HC6OCBOI[a.



TpeOoBaHUs K OCBEIICHHUIO TOMEIIEHUH TPOMBIIUIEHHBIX NPEINPUATUN

Tabmuua 7.1

Xapaktepu- | Hammens- | Xapakrep 3pu- | Kontpact | Xapakre- Bun ocsenienus
CTHKa 3pH- 1100207 7M1 TETLHOM pabo- | 00BEKTA C | PUCTHKA HckyccTBeHHOE EcrecTtBenHoe | CoBMeleHHoe
TeJIbHON 5KBUBA- ThI (ponom ¢ona OCBEIEHHOCTD, JIK CoueTaHue MoKa- KEO ey, %, Ipu OCBEIICHUH:
paboTsI JICHTHBIH Pa3z- | Ilox- TIPU CUCTEME KOM- pu 3aTesIsl OCJIeI-
pasmep 00b- pan | paspsn OMHHUPOBAHHOTO OC- | CHCTeMe | JIEHHOCTH M K-Ta = % al 2 3 C% s, 2
€KTa pasim- BEIICHUS obmero IIyJIbCalN S g £ 22 g
ICHHUA, MM Bcero | BT.4.OT ocBe- 558 8 5 E& 3
i P KH % [~ I~ O (=2l \le)
ob1ero TICHUS ’
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Hawmsrercmeir | Menee 0,15 I a Maneri TemHBIH 5000 500 - 20 10 - 6,0 2,0
TOYHOCTH 4500 500 - 10 10
0 " Cpennuit | 4000 400 1250 20 10
Cpemamit | Temnsrii | 3500 400 1000 10 10
B Manerii | Ceerasiii | 2500 300 750 20 10
Cpennuit | Cpennuit
bonbmio#t | Temusiit | 2000 200 600 10 10
r Cpennuit | CeTiblid 1500 200 400 20 10
Bonsboit "
" Cpemnuit | 1250 200 300 10 10
Ouenb Bol- | O1 0,15 no I a Mamnsrit Temusii | 4000 400 - 20 10 - - 42 1,5
COKOH TOY- 0,30 3500 400 - 10 10
HOCTH 0 " Cpemauit | 3000 300 750 20 10
Cpennuit | Temnsii | 2500 300 600 10 10
B Maneii | Ceetneiii | 2000 200 500 20 10
Cpemuuit | Cpemunit
bonpmoii | TemHBIH 1500 200 400 10 10
r Cpennuit | Ceeransiit | 1000 200 300 20 10
bonbmioin "
" Cpennamit 750 200 200 10 10

0L



1 2 3 5 6 7 8 9 10 11 12 13 14 15
Bricokoii Ot 0,30 1o 111 Maunbrit Temunrii | 2000 200 500 40 15 - - 3,0 1,2
TOYHOCTH 0,50 1500 200 400 20 15

" Cpenuuit | 1000 200 300 40 15
Cpennnit | Temublit 750 200 200 20 15
Mamerii | CBeTanIid 750 200 300 40 15
Cpennuit | Cpennuit
Boapmoii | Temubi 600 200 200 20 15
Cpenuuit | Cetneiit | 400 200 200 40 15
Bonbioii "
" Cpennuit
Cpenneit Cg. 0,5 no v Manbii TemHbBII 750 200 300 40 20 4,0 1,5 2.4 0,9
TOYHOCTH 1,0 " Cpennuit 500 200 200 40 20
Cpemanit | Temasiid
Maneiii | Ceetribliid 400 200 200 40 20
Cpennuit | Cpennuit
bonpmoii | Temnbii
Cpennuit | CeTiblid - - 200 40 20
Bomnpmoit "
" Cpennuit
Maimoi Tou-| CB.1 m05 A\ Manbii TeMmHbBII 400 200 300 40 20 3,0 1,0 1,8 0,6
HOCTH " Cpennnit - - 200 40 20
Cpennnii | Temasiid
Mameiii | CBeTnblid - - 200 40 20
Cpennuit | Cpennuit
boapmoit | Temnni
Cpemuuit | CeTiblit - - 200 40 20
Bomnpmoit "
" Cpennnit
I'pyGas Bbomee 5 VI HezaBucumo ot xa- - - 200 40 20 3,0 1,0 1,8 0,6

(oueHr Ma-
JIOH TOYHO-
CTH)

pakTepucTHK (hoHa U
KOHTpacTa 00beKTa ¢
¢dboHOM

IL



PaGota co
CBETSAIUMHU-
cs Marepua-
JaMM U W3-
JCIIUAMHA B
TOPSYUX
nexax

bonee 0,5

VII

HesaBucumo or xa-
pakrepuctuk (hoHa U
KOHTpacTa 00beKTa C

hoHOM

200

40

20

3,0

1,0

1,8

0,6

OO0miee Ha-
Omronenue
32 XOIOM
MPOU3BOJI-
CTBEHHOTI'O
mpoliecca:

IIOCTOSHHOC

nepuoanye-
CKOe  IpH
MOCTOSIHHOM
npeObIBaHUN
JTronen B
MOMEIIEHUH

TO Xe, MpH
nepuoanye-
CKOM

obiiee Ha-
Oroenne
3a HHXeE-
HEPHBIMH
KOMMYHU-
KalusMu

VIII

HesaBucumo or xa-
paKkTepucTHK (hoHA U
KOHTpacTa 00beKTa ¢

¢dbonom

200

40

20

3,0

1,0

1,8

0,6

75

1,0

0,3

0,7

0,2

50

0,7

0,2

0,5

0,2

20

0,3

0,1

0,2

0,1

L
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[Ipu G6okoBom omHocTOpoHHEeM ocBemeHnu KEO nopmupyercs mo HaumbOosiee
yAAJIEHHON TOuyke paboyeil MOBEpXHOCTH HA PACcCTOSHUU | M OT cTeHbl, Haubosee
YAAJIEHHON OT CBETOBBIX MPOEMOB, MPHU JBYXCTOPOHHEM OCBEIICHHH - B CEPEAMHE
MOMEIIICHHUS.

OcBelIeHHOCTh, CO3/1aBaeMasi CBeTOM He0a, 3aBUCUT OT reorpapuieckoil mupo-
ThI PACIIOJIOKEHUS 3/IaHUA, TO3TOMY Bcsl Tepputopusi PO paszzienena Ha 5 pallOHOB 1O
pecypcam cBeToBoro kinumara (cm. tadin.7.2). Kpome toro, ecrecTBeHHas OCBEILIEH-
HOCTh B [IOMEILIEHNHN 3aBUCUT OT OPUEHTALIMH €0 CBETOBBIX IIPOEMOB 110 CTOPOHAM
ropu3oHTta. CoueTaHue 3TUX NapaMeTPOB yUUThIBaeTCA KO3 (HULIHEHTOM CBETOBOTO
kauMara my (tadn.7.3). Torga HopmatuBHOE 3HaueHne KEO ompenensdercs no
dbopmyiie:

ey =ey xmy, % (7.9)
rae ey—3Hauenne KEO mo ta6in.7.1, %;
my — KO3(PGUIUEHT CBETOBOr0 KinmMara (1ad:in.7.3);
N — HOMEp TPyYMIIbI 00ECTIEYEHHOCTH €CTECTBEHHBIM CBETOM JJIsl AMHUHHUCTpPa-
THUBHOT'O palioOHa.

Tabnuua 7.2
['pynnsl aIMUHUCTPATUBHBIX PaliOHOB IO pECypcaM CBETOBOTO KJIMMATA
Homep AJMUHUCTpPAaTUBHBINA pailoH
IpyIIbl
1 Bnagumupckas, Kamyxckas o6mactu, Kamuarckuit kpaii, KemepoBckas o06macTb,

Kpacnosipckuii kpait (ceBepuee 63° c.m1.), Kypranckas, Mockosckas, Hmkeropoackas,
Hoocubupckas, Omckas obnactu, Ilepmckuii kpaii, Pa3anckas obmacts, PecriyOnuka
bamkoproctan, Pecriyonmka Mopnosus, Pecriyonuka Tartapcran, Pecryommka Caxa
(AxyTtus) (ceBepuee 63° c..), CepioBckas, CmosneHnckas, Tymnbckas, TiomMeHCKas
obmactu, Yamyprckas Pecrmy6nuka, XabapoBckuid kpait (ceBepHee 55° c.mr.), Yens-
O6uHckas o0nacth, YyBamickas Pecybnuka, YyKOTCKH aBTOHOMHBIH OKPYT

2 benropoxackas, bpsHckas, Bonrorpaackas, Boponexkckas oOnactu, 3abailkambCKHit
kpaif, Kabapauno-bankapckas PecnyOmuka, KpacHosipckuit kpaii (roxnee 63° c.mr.),
Kypckas, Jlunemnkas, Maramganckas, OpenOyprckas, OpioBckas, [lenzenckas obmacTy,
Pecny6nuka Antaii, Pecriybnuka Bypsarus, Pecny6nuka Muarymerus, Pecriybnuka Ko-
mu, Pecnybnuka Caxa (SAxytus) (roxxnee 63° c..), Pecnmybnuka Ceepnas Ocerus -
Ananus, Pecrybnuka TeiBa, Camapckasi, CaparoBckas, Caxammunckas, TamOoBckas,
VapsHOBCKast obnactu, XabapoBckuii kpail (toxxHee 55° c.mi.), XaHTbl-MaHCHHCKHUI
aBTOHOMHBIH OKpyT, YeueHckas PecryOmanka

3 Bonoronckas, MBanoBckas, Kamununrpanckas, Kuposckas, Kocrtpomckas, Jlenun-
rpaackas, Henenkuii aBToHoMHBIA OKpyr, HoBroposnckas, IlckoBckast obnactu, Pec-
nyb6nuka Kapenus, Tepckast oOmacts, SImano-Heneukuii aBTOHOMHBINH OKpyT, Spo-
cyaBckas o01acTh

4 Apxanrenbckas, MypMaHckas 00J1acTH

5 ActpaxaHnckas, Amypckas obnactu, KpacHomapckuii kpait, [Ipumopckuii kpaii, Pec-
nybnuka Jlarectan, PecmmyOmuka Kanmbikus, PoctoBckas o6nactb, CTaBpOnoOIbCKUN
Kpai
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Tabmuma 7.3
Koadduimentsl cBeTOBOr0 KumMara
OpueHTanus CBEeTOBBIX KoadurmenT cBeToBoro kiammara 1
CBETOBBIC POESMBI IIPOEMOB 110 CTOpoHaM | Homep rpyrmimsl aIMUHHCTPATHBHBIX PailOHOB
TOpHU30HTA 1 2 3 4 5
C 1 0,9 1,1 1,2 0,8
B HapyxHBIX cTeHax C3B’BC 3 } 8’3 }’} }’? 8’2
3AaHmH IOB, 103 1| 085 | 1 1| o8
10 1 0,85 1 1,1 0,75
B C-10 1 0,9 1,1 1,2 0,75
HPAMOYTOIBHEIX 1 CB-103 1 0,9 1,2 1,2 0,7
TPaneIHEBIIHEIX (O- IOB-C3 1 0.9 12 12 0.7
Hapsx B-3 1 0,9 1,1 1,2 0,7
B donapsix tuna "men" C 1 0,9 1,2 1,2 0,7
B 3enutHbIx hoHapsx - 1 0,9 1,2 1,2 0,75

7.4. W3MepeHHe 0CBEIIEHHOCTH

JIns n3MepeHnst OCBEIIEHHOCTH NPUMEHSAIOTCA JIFOKCMETphl. [IpuHunn ux neu-
CTBHUS KOTOPBIX OCHOBaH Ha (hOTO3JeKTpuYecKoM 3pdexre — Bo3HukHOoBeHUH DJ[C B
MaTepualiax MpHu BO3JCUCTBUM Ha HUX CBETOBOro M3inyuyeHusa. Hanbonee yacto nmpu-
MEHsIeTCA CceJieH, Y Kotoporo BennunHa DJ{C mpsiMo MmpomnopuuoHalibHA €ro OCBe-
IIEHHOCTH.

CTpyKTypHO JIFOKCMETPBI IPEACTaBISIET COOOM 3aMKHYTBHIM KOHTYp U3 (OTO-
AJIEMEHTA U U3MEPUTEIBHOTO MpUOOpa, HIKana KOTOPOro pa3mMeudeHa B jrokcax. s
paciiipeHusl MpeaesioB U3MEPEHU HCIOoNb3yI0TCsl Ha0Ophl cBeTOGUIbTPOB. B Ha-
CTOsIIIIEe BpeMs MOIYUYWIH pacrpocTpaHeHue 1udpoBbie KOMOMHUPOBAHHBIE MPUOO-
pel. Harmpumep, mrOKCMETP-IpKOMETPBI MOTYT U3MEPSTHh OCBEIEHHOCTh U SIPKOCTH,
JTFOKCMETP-ITYJIbCOMETPBI — OCBEIIEHHOCTh U KOA((UIIMEHT MyIbCALlUU OCBEIIEHHO-
CTH U T.[.

B naboparopnoii pabote ucnonsiyercs aokemetp Tumna FO-116.

JIrokemetp FO-116 cocTout u3 cenmenoBoro dotodnementa 2 (puc. 7.2) ¢ Habo-
POM MOIVIOMIAIIMX HAcanok 3, 4, 5, 6 u MuuMamMnepMerpa 1 MarHMTO3JIEKTpUYe-
ckoii cuctembl. CBETOBOM MOTOK, MAJAOMINM Ha CEJICHOBBIN (DOTORIEMEHT, BhI3HIBACT
ANEKTPUYECKUN TOK, BEIMYMHA KOTOPOro (PUKCHPYETCS CTpeskou npubopa 1 mpo-
HOPLMOHAJIBHO BETMYUHE CBETOBOTO MTOTOKA.

[TpuGop umeet nBa npenena uamepenuit: ot 0 1o 30 gk u ot 0 g0 100 51K U co-
OTBETCTBYIOLINE UM KHOIKH yripaBieHus. [Ipu HakaTuu 1eBOi KHONIKH OTCUET IOKa-
3aHui Benpercs no mkane 0-30 ik, mpu Haxkatum npaBol — mno mkaine 0-100 nk.
Haun6ompiyo morpemHocTs U3MepeHuid MNpudop AaeT NMpU MajblX OTKIOHEHUSX
CTpEJKU Mpudopa, MO3TOMY Ha KaXkKJI0M IIKaje TOYKOM 00O3HaueHa 30Ha Haydaja W3-
mepenus. Ha mikane 0-30 1k 3Ta TOUka HaXOAUTCS HAJ ACJIEHUEM S JIK, a Ha mkaie 0-
100 nk — nan nenenuem 20 JK.

Jlnia pacupeHus [uana3oHa U3MepeHuil Ha (POTOIIEMEHT YCTaHABIMBAIOT CBE-
tonornomatomue Hacanku (K, M, P, T). Hacaaka (K) BeimosniHeHa B Buje noiaycdepsl



75

u3 Oeol nmoaynpo3paunoi miactmaccel. Hacanaka (K) mpumeHsieTcst TOJIbKO BMECTE C
onHol u3 Hacaaok (M, P wnu T). IIpu ucnons3oBanuu Hacanok (K) u (M) koaddu-
IIUEHT OcialbJeHHs] CBETOBOTO MOTOKa coctaBisieT 10, mpu MCMOIBb30BaHUN HACAIOK
(K) u (P) — 100, a nacamox (K) u (T) — 1000. ITokazanus npubopa mpu MCIOJIb30-
BaHUU HACAJIOK YMHOXKAIOT Ha COOTBETCTBYIOUINI KO3 UIIMEHT OCIabaeHusl.

['pamyupoBka mrokcMeTpa MPOU3BOAUTCS MPHU CBETE JIaMIT HaKaJUBaHUS, TOITO-
My TPU U3MEPEHUU OCBEIICHHOCTHU IPYTMMHU HUCTOYHUKAMH TOKAa3aHUs JIOKCMETpa
HEO0OXOMMO YMHOXaTh Ha TMOINPABOYHBIA KOI(P(GUIIUEHT, BEIUYUHA KOTOPOTO CO-
CTaBJISICT:

Jist razopaspsiaubix gami: JIb (x = 1,17), JIJI (x = 0,99), JIPII (x = 1,09).

Jns ectectBeHHOr0 ocBemeHus (k = 0,8).

[Tpu u3mepenusax GoTOAIEMEHT JIIOKCMETPa pa3MeIIaeTcs B IIIOCKOCTH paboueit
MTOBEPXHOCTH.

Puc. 7.2. JIrokemetp FO-116
1 — MunmmuammnepmeTp; 2 — hoTodsieMeHT; 3 — Hacaaka «K»;
4 —nacanka «T» (x1000); 5 — nacanka «P» (x100); 6 — nHacaaka «M» (x10).
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7.5. JKcnepMMeHTAIbLHASA YaCTh

7.5.1. 3ananue no padore

PaboTa BBIMONHSAETCA KaXKAbIM CTYJEHTOM CaMOCTOSITEIbHO B COOTBETCTBHUU C
HOMEpPOM BapHuaHTa, 3aJlaBaeMbIM IpernojaaBaTeneM. VcxonHbie TJaHHbIE I pacueTra
MPUHUMAIOTCS 110 Ta011.6.2.

~ |Mecro pacro- I'pyn- Opuenranus |Hanmensmmii [[Togpas- |Kon- Xapak-
§ JIOKEHHUS 3/1a- na agM.  |CBETOBBIX pa3mep 00b- |psd3pH- |Tpact Tepu-
S (Hus paiioHa  |mpoeMOoB €KTa pa3ii- |TEIbHOM |00BEKTa C |CTUKA
s 4eHHs, MM |paboThl  [poHOM  |(poHa
1 [PoctoB H/]] 5 C 0,31 a Manpnii | TemHbIiA
2 |bapnayn 2 CB 0,5 0 Mansii | Cpennuit
Boponex 2 B 1,00 B Mauielii | CeTibiil
4 |ApxaHrennck 4 10)2] 0,35 r Cpennuii | CeTuiblit
5 [Mocksa 1 103 1,05 0 Maueiii | Cpennuit
6 |ExarepunOypr 1 3 0,39 B Mansiii | CBeTuibli
7 |Hosropog 3 C3 0,4 r Cpennuii | CeTuiblii
8 |CraBpononb 5 B 0,45 B Mauienii | CeTiblit
9 |Maxaukaina 5 103 0,46 §) Maubii | Cpenamii
10 |Hampuuk 2 C3 1,2 r Manenii | CBeriblit
11 [KpacHogmap 5 0 0,8 a Manbii | TemHbIl
12 |Ha3panb 2 103 1,3 0 Maueiii | Cpennuit
13 |I'po3Hblit 2 CB 0,31 0 Mansii | Cpennuit
14 |Ka3aun 1 B 0,9 B Cpennmii | CeTiblil
15 |Cankr-IlerepOypr 0B 1,4 r Cpennuii | Cpennuii
16 |Dmucta 5 103 0,95 §) Maunbiii | CpegHuil

7.5.2. IlopsiioK BBINMOJHEHUS 3aMEPOB JIIOKCMETPOM

1. PacnonoxuTh U3MEpUTENbHBIA MPUOOp, HE BhIHMMAs W3 (QyTIsApa, TOPU30H-
TalabHO, a (POTOBIEMEHT - B INIOCKOCTH U3MEPEHHS OCBEIIEHHOCTH (FTOPU30HTAIBLHOM,
BEPTUKAJILHON WM HAKIOHHOMN).

2. Jlo Hayana 3amMepoB HEOOXOAUMO BBHITIOJIHUTH MPOBEPKY MpUOOpa MpHu HEMO-
KJIIOYEHHOM (poToanemenTte. CTpenka JOKHA HAXOAUTHCS B HYJIEBOM JIEJICHUM IlIKa-
JIBL.

3. IloctaBuTh nepexntovaresb, npudopa Ha npeaen «100 nk», a Ha GOTOIIEMEHT
HazieTh Hacaaku «K» u «T» (x1000).

4. IonkmouuTh (HOTORIEMEHT K M3MEPUTENI0, COOI0Iasl MOJSIPHOCTD, YKa3aH-
HyI0 Ha 3axxumax. Ecau cTpenka npubopa HaXoAWTCS BHE MPEIEIIOB 30HBI U3Mepe-
HUH, TO CIIEIYET MEePEKIIOUNTh Ipenena uMepenuil Ha mkany «30 ax». Ecnu oTkio-
HEHUE CTPEJIKU HEAOCTATOYHO, TO cieayeT 3ameHuTh Hacaaky «T» (x1000) Ha nHa-
canky «P» (x100) u 1.1.

5. IlonoOpath Takyro KOMOMHAIIMIO HACAIO0K U Mpejieia U3MEPEHU, TPU KOTOPOi
NOKAa3aHMsI CTPEIKU MpUOOopa Oy yT HAXOAUTHCS B 30HE U3MEPEHUM.

6. CHATb nmokazaHus npuodopa.
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7.5.3. IlopsiioK BBINOJHEHUS PA0OTHI

1. Onpenenuts B COOTBETCTBUM C 33JaHUEM HOPMATUBHBIC 3HAYEHUS HCKYCCT-
BEHHOMU e, ocsemieHHOCTH U KEO ey mo tab6n.7.1. Ilone3ysce tabn. 7.2 u 7.3, on-

penenuTth KO3(PQPUIUEHT cBeTOBOro kinumara my . llo ¢opmyne 7.9 ompenenuts
HopMmaTuBHOe 3HaueHue KEO ey .

2. BBIIIOJIHATH 3aMepPbl UCKYCCTBEHHOM OCBEIEHHOCTH B 3aJaHHBIX TOYKAX IO-
MelieHus (1o yKa3aHuo rpenojaBatesns). Pe3ynbraTel 3aHectu B Tabi.7.4.

3. BBINOJHATE OJJHOBPEMEHHBIE 3aMEPbl €CTECTBEHHON OCBELIEHHOCTH CHAapyX U
3/IaHUs TIPU OTKPHITOM HEOOCBOJIE U B 33JJaHHBIX TOUKAX MOMEUICHHS (10 yKa3aHUIO
npernoaasarens). Touka N BeiOupaeTcst Ha pacCTOSIHUM 1 M OT CTeHbI, Haubosee yaa-
JIEHHOM OT CBETOBBIX poeMOB U xapakTepusyer KEO nomenieHus B Lieyiom.

4. Tlo dopmyne 7.8 paccuurtath paktudeckue 3HaueHus KEO u 3anectu pesyiib-
TaThl pacyeToB B Ta01.7.4.

5. CpaBHUTH pe3yibTaThl 3aMEPOB C HOPMATHUBHBIMU TPEOOBAaHUSIMU U CIENATh
BBIBOJIBI O COOTBETCTBUH 3aMEPEHHON OCBELICHHOCTH HOPMATUBHBIM 3HAYEHUSIM.

6. IlocTtpouth rpaduku pacrpeneiaeHus: UICKyCCTBEHHOM M €CTECTBEHHOW OCBe-
IICHHOCTH 1O NOMeIlleHuio. CrenaTs BBIBOJABI O XapakTepe paclpeneieHus OCBe-
IIEHHOCTH U BO3MO>KHOM €T0 BJIMSHUU Ha 0€30M1aCHOCTb TPYAOBOIO MpoLecca.

7. Ha ocHOBaHWH BBIBOJIOB JaTh PEKOMEHIAIIMU 1O 00ECIICUCHHIO TpeOyeMOoi oc-
BELIEHHOCTH B [IOMEILIEHUH.

Tabnuua 7.4
Pe3ynbpTaThl 3aMEpOB OCBEILIEHHOCTH

3HaueHHUs MapaMeTPOB

Toukn nomMeneHus 1 ‘2 ‘3 ‘4 |5 ‘6 ‘N

I/ICKYCCTBGHHaH OCBCIICHHOCTD

3aMepeHHas, JIK —

dakTryeckas (C y4eToM K-Ta Jamn) —

EcTecTBeHHas OCBENMIEHHOCTD

Ha paGoyeil 1OBEpXHOCTH, JIK

Hapy>xHas 0CBEIIEHHOCTS, JIK

KEO dakruuecknii, %

7.6. MeponpusiTus Mo odecnev4eHn0 HOPMATUBHON OCBEIIEHHOCTH

Ha pabounx mecrax, rie OTCyTCTBYET €CTECTBEHHOE OCBEIIEHHUE MOTYT IpuMe-
HATBCS:
— «3alUTa BPEMEHEM» — OTpaHMYEHUE BPEMEHHU MpeObIBaHUS paOOTHHKA B MOMe-

IeHUH 0e3 eCTECTBEHHOTO cBeTa MeHee 25% pabouel CMEHBI;

— yJIy4YIlIEHHE YCIOBHM, CO3aBaeMbIX HCKYCCTBEHHBIM OCBEIICHUEM;
— MpOoPUIAKTHYECKOE YIbTPadrOIeTOBOE 00IyUCHHE.

[Tpu Henmoctatke Ha pabodyeM MeCTe €CTeCTBEHHOTO OCBEIICHUS MPUMEHSIOTCS
CJICYIOLINE MEPOIPUSATHS:
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— «3allluTa BpEMEHEM» — OIpaHUYCHUE BPEMEHH MpeObIBaHUS paOOTHHKA B IMOMeE-
IICHUU C HEJIOCTATOYHBIM €CTECTBEHHBIM CBeTOM MeHee 50% paboueit CMEHBI;

— yJIy4IlIEeHHE YCJIOBUM, CO3/IJaBa€MbIX HCKYCCTBEHHBIM OCBEIICHUEM;

— aHaJM3 CTENEHU 3arps3HEHUS CTEKOJ B CBETOINPOEMax, UX YMCTKA U TMOCIEIyIo-
e KoHTposibHbie n3Mepenus: KEO;

— ©CJIM HEJOCTAaTOK €CTECTBEHHOTO OCBEIIEHUSI 00YCIIOBIICH 3aTEHEHUEM 3€JICHBIMU
HacaXJIeHUsIMHU, oOecTiedeHne 00PE3KH JICPEBhEB;

— B CJIydyae HaJu4us B NMOMEIIEHUU 30H C JOCTATOYHBIM WM HEIOCTAaTOUYHBIM €CTECT-
BCHHBIM OCBEIIICHUEM — M3MEHEHHE PACIIOJIOKEHUS pab0UYnX MECT C MX IepeMe-
IIIEHUEM B 30HY C JJOCTATOYHBIM €CTECTBEHHBIM OCBEILICHUEM;

— KOCMETHYECKHI PEMOHT MOMENIEHUS C HCIOJIb30BAHUEM CBETJBIX OTAEIIOYHBIX
MaTepHUaJIOB U NOCIeAyonme KOHTpoiabHble n3mepenus KEO.

OngHuM U3 MyTed MOBBIIMICHUS OCBEIICHHOCTH MOMEIICHUMN SIBJISIETCSI BO3MOX-
HOCTb MCIOJIb30BaHUs Oosiee 3(PPEKTUBHBIX UCTOYHUKOB CBETA B TE€X K€ CBETHJILHU-
kax. [Ipu 3TOM B psiie cliydaeB HE TOJIBKO 00€CTIEUMBAIOTCS TpeOyeMble YPOBHU OC-
BEILIEHHOCTH, HO CHUKAETCS PACXO/l AJIEKTPOIHEPTUH.

7.7. KOHTpPOJIbHBIEC BONIPOCHI

1. Kakwe Cy1iecTBytOT ICTOYHUKH CBETA ?

2. HazoBuTe CUCTEMBI HCKYCCTBEHHOTO OCBEIICHUS.

3. Ha3oBuTe OCHOBHBIE CBETOTEXHUYECKHE NTAPAMETPHI.

4. Kakoil HOpMaTUBHBIN TOKYMEHT HOPMUPYET OCBEIIEHHOCTh?

5. Ykaxnre HOpMUpYEMbIE TapaMETPBI IIPU UCKYCCTBEHHOM OCBELICHUM.

6. OT 4ero 3aBUCHUT KOHKPETHOE 3HAYEHNE HOPMHUPYEMOW BETMYHMHBI TapaMeTpa
IIPU UCKYCCTBEHHOM OCBEILICHUH?

7. Ha3HaueHHe u yCTPOMCTBO JIFOKCMETPA.

8. KakoB MopsA0K U3MEPEHMS C TIOMOILBIO JIFOKCMETpa?

9. C xako# LENbIO B JIOKCMETPE NPUMEHSIOTCS HACAIKH?

10. HazoBuTe BUABI JaMIl, UCIIOIb3YEMbIX JIJISl ICKYCCTBEHHOTO OCBEILECHUSI.
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8. ABOPATOPHASA PABOTA «OIIEHKA COCTOAHUA U PACUET
3AEMJUIEHUA DJIEKTPOYCTAHOBOK»

8.1. Iean padorsl

O3HakOMJIEHHE C OCHOBHBIMHM CBEACHUSMH O 3ALIUTHOM 3a3EMJIEHUHU JIIEKTPO-
yCTaHOBOK. OCBOEHME METOJMKH MPOCKTUPOBAHUS M pacyeTa 3allMTHOrO 3a3emJe-
Husl. I3yueHne MeToJI0B U CIIOCOOOB M3MEPEHHUSI MTapaMEeTPOB 3a3eMIIUTENICH U U3Me-
puTenbHBIX TpuOopoB. [IpnoOpeTeHne HABBIKOB HATYPHBIX HCIBITAHUN 3alUTHOTO
3a3€MJICHUS.

8.2. OoOmmue cBeaeHus

3a3zeMuIeHMe — IPETHAMEPEHHOE JIEKTPUUYECKOE COEAMHEHUE C 3€MJIEH WM €€
SKBUBAJIEHTOM METAJUIMYECKUX YACTEN AIEKTPOYCTAHOBOK.

3amuTHOE 3a3eMJIeHHE — 3a3€MJICHHE HETOKOBEIYIINX YacTel 3JIEKTPOYCTaHO-
BOK, KOTOpPbIE MOT'YT OKa3aThCsl MO HANPSIYKEHUEM BCIIEACTBUE KAKUX-ITHOO aBapHii-
HBIX cuTyanuil. Mcnonp3yercs 1uist o0ecnedeHus 3JIeKTpoOe30nacHOCTH

Pabouyee 3a3eMieHre — 3a3eMJICHUE TOKOBEAYIIUX YACTEH AJIEKTPOYCTAHOBOK.
Heo6xonumo ny1st obecniedeHrss HOpMalibHOU PadOThI AJIEKTPOYCTAaHOBOK.

3azemiieHMe MOJIHME3AIIMTHI — 3a3€MJICHUE MOJHUEIIPUEMHUKOB U pa3psaHu-

KOB C LIEJIBIO OTBOJA B 36MJIKO TOKOB MOJIHHH.

3azemusiioniee ycrpoiictBo (3Y) — COBOKYITHOCTh 3a3€MIIMTENSI U 3a3€MIISIIO-
IIMX MPOBOJHUKOB.

3azemyMTeNIb — OJIUH WJIM HECKOJIBKO COEAMHEHHBIX MEXAY co00il MpOBOIHU-
KOB, HaXOJSLUXCS B COIIPUKOCHOBEHHUH € 3EMJIEH.

3azeMusIOIIMI MPOBOAHMK — [IPOBOJIHUK, COEANHSIOIMI 3a36MIISIEMbIE YaCTH
AIIEKTPOYCTAHOBKH C 3a3€MJIUTEIIEM.

Cornacho [18], B PO pa3penieHs! caeAyomue BUAbI JIEKTPUUECKUX CETEN:

— TEpPEeMEHHOr0 TOKa — TpeX(a3zHble TPEXMPOBOAHBIE U OJHO(A3HBIE IBYXIIPOBOI-
HbIE C U30JIMPOBAHHON HEUTpalIblo, TpeX(Pa3zHble YETHIPEXIPOBOIHBIE U OJHO(A3-
HbIE IBYXIIPOBOJHBIE C 3a3€MJICHHOW HEUTpaIbIO;

— IIOCTOSIHHOTO TOKa — C HM30JIMPOBAHHOM OT 3€MJIM WM C 3a3€MJICHHOW CpeaHEn
TOUYKOU TpaHchopmaTopa.

B HOpmanbHOM pexkume paboThl 6oJjiee OE€30NMaCHBIMU SIBJISIOTCS CETU C W30JIU-
POBAaHHOM HEUTPAJIBIO WJIIA CPEIHEHM TOUYKOW, B aBAPUMHOM — CETHU C 3a3EMJICHHOU
HEUTPAJIBIO WU CPETHEN TOUYKOW. BBITOBBIE AIIEKTPOCETH BBIIOJHAIOTCS TOJIBKO C 3a-
3EMJICHHOU HEUTPAJIBIO.

[To BenuunHe pabodero HaMpPsHKEHUS AJIEKTPUUYECKHE CETU M YCTaHOBKH pasjie-
JSIFOTCSL Ha JIB€ TPYMIBI — BBICOKOBOJIBTHBIE C pabouuM HampspkeHueMm Bbime 1 kB
(1000B) u HuzkoBosibTHBIE (1KB 1 HUXkE). B HU3KOBONBTHBIX CETSIX B OCHOBHOM MC-
NOJIB3YIOTCS cleAyromye 3HaueHus Hanpspkenuit: 380, 220, 36 u 12 B nepeMeHHOr0
Toka; 550, 440, 110, 36 u 12 B nocrosinnoro Toka. Hanpsxkenus 36 u 12 B sBasitoTcst
0e30MacHbBIMU JIJIS1 YEJIOBEKA, IOATOMY MCIIOJIb3YIOTCS B IOMEUIEHUSX C MOBBIIIEHHOM
OMACHOCTHIO, 0COO0 OMACHBIX U BHE TOMEILICHUI.
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K pabGoTe Ha BBICOKOBOJBTHBIX 3JEKTPOYCTAHOBKAX JIOMYCKAETCSl TOJIBKO CIIie-
IAAIBHO TOJATOTOBJICHHBINM MEPCOHAJ, MO3TOMY KOJMYECTBO MMOPAKECHUN JIHOJEH
AJIEKTPUUYECKUM TOKOM B HUX OUYEHb HEBEJIHUKO. HU3KOBOJBTHBIC JIEKTPOYCTAHOBKHU
IITUPOKO PACTPOCTPAHEHBI B MPOMBIIIJICHHOCTH U OBITY, 1 UMEHHO Ha HUX MPUXOUT-
cs1 OOJIBIIMHCTBO HECUACTHBIX CiIydaeB, B TOM uucie 10 50% oT oliero yucia ciy-
4aeB CO CMEPTEIIbHBIM HCXOIOM.

Opnoit u3 3(pPEKTUBHBIX MEp 3aIUThI YEIOBEKA OT MOPAKECHUS JISKTPUICCKUM
TOKOM SIBJISICTCS 3aIIUTHOE 3a3eMJICHHUE.

3alMTHOE 3a3€MJICHHUE MPEIHA3HAYEHO MUl YCTPAHEHHUS OMACHOCTH MOpPaKEHUS
YEeJI0BEKa DJICKTPUUECKUM TOKOM B Clydae MPUKOCHOBEHMS K KOPMHYCY WU JAPYTUM
AIEKTPONPOBOASIIINM (METALUIMYECKUM) HETOKOBEIYIIUM B HOPMAIbHOM PEXHUME
pabOThI YaCTSIM FIEKTPOYCTAHOBKH, KOTOPHIE MOTYT B pe3yJibTaTe aBapuu OKa3aThCs
10/l OMAacHbIM HamnpsbkeHueM. CleayeT OTiInYaTh 3alMTHOE 3a3€MIICHUE OT pabouero
3a3¢MJICHHUS U 3a3EMJICHUS MOJIHUC3AIIUTHI.

3ammTHOE 3a3eMJICHUE MPEJCTABISIET COOOM MPEeIHAMEPEHHOE COSIMHEHHUE Me-
TAIJIMYECKUX HETOKOBEIYIIMX YACTEH 3JIEKTPOYCTAHOBOK C 3€MJIEN WJIM €€ DKBUBa-
JICHTOM.

[Ipu aBapuiHBIX CUTYAIMSAX HA KOPITYCE SJICKTPOYCTAHOBKU MOXKET OKa3aTbhCs
nostHoe HampspkeHne ceti Uy (00braro 220 B), a TOK, BO3HUKAOIIMI DK KaCaHUH

4eJI0BEKOM HE3a36MJICHHOH 2JIEKTPOYCTAHOBKH U MPOXOJAIIUNA 4epe3 ero Tejao, Mo-
’KeT IIPEeBBIIIATh HOPOrOBbIN TOK, ONACHBIN I sku3HH denoseka (0,1 A).

IIpy HaMUMUUM 3aIMUTHOTO 3a3€MJICHUS TOK PaclpelelsieTcs 0 JBYM BETBSIM —
yepe3 3a3eMJIMTENb U uepe3 TeNo 4elaoBeka. B 9ToM ciyuae BenUMUMHA TOKa, IPOXO-
ISLIETO Yepe3 YEIOBEKa, OIPENENIAETCS CONPOTHBICHUAMH 3aLIUTHOIO 3a3€MIIUTEN
R, nyenoseka R, (mns pacderoB R, npuHumaercs pasHbiM 1000 Owm). s oOecre-

YyeHus 0e30MacHOCTH HEoOXOAMMO, YTOOBI OOJbIIas 4acTh TOKA MpOIIJIa Yepe3 3a-
3€MJIMTENb, AJI 4YEro He0OX0AMMO 00eCIeunTh COOTHOLIEHHE R, << R, .

Hcxonas u3 3Toro, B [18] 11 HU3KOBOJIBTHBIX 3JIEKTPOYCTAaHOBOK PEKOMEHI0BA-
Hbl HauOOJBIINE JOMYCTUMBIE COMPOTUBICHUS 3Y B 3aBUCHUMOCTH OT CyMMapHOM
MOIITHOCTHY TMUTAIONTUX JIEKTPOYCTAHOBKY TPaHC(HOPMATOPOB:

— 1npu motHocTu 6o1ee 100 kBA conpotuBienue 3Y T0MKHO COCTABIATH HE Oojee
4 Om;
— 1pu MoutHocTH 100 kBA n menee — 10 Om.

3a3eMIJIUTENIN MOTYT OBITh €CTECTBEHHBIMU M UCKYCCTBEHHBIMU. VICKYyCCTBEHHBIE
npeAHa3HAYCHbl UCKJITFOYUTEIBHO IS 1ieNiel 3a3eMiieHus. B kauecTBe eCTeCTBEHHBIX
MOTYT HCIOJIB30BaThCA JIOObIC HAXOJMSIIHECS B 3€MJI€ METAUIMYECKUE MPEIMEThI
(BOIOTIPOBOIHBIE TPYOBI, OMOPHI, JKeJIe300eTOHHBIE (hyHIAaMEHTHI U TIp.). [IpaBunamu
[ 18] pekoMeHayeTCs UCITOIB30BATh ECTECTBEHHBIE 3a3EMIIUTENH.

HckyccTBeHHOE 3a3emiisiolniee yCTporucTBO (puc.8.1) BKIItOUaeT BEpPTHKAIbHBIC
3a3eMiIuTeNn (CTepKHU) |, COeMMHEHHbIE MEXTy COOON TOPU3OHTAIBLHON 3a3eM-
JSIOIIEN Maructpanbio (coeauHuTeNbHOM mnonocoit) 2. Kpome Toro, B cocraB 3Y
BXOJSAT 3a3€MJISIIONIME MPOBOJAHUKU 3, COCAMHSIONINE 3a3€MIIUTEIb C 3a3€MIISIEMOIl
ANEKTPOYCTAHOBKOM 4.
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Puc. 8.1. UckyccTBeHHOE 3a3eMIISIIOIIEE YCTPOMCTBO:
(a) — BBIHOCHOE, (0) — KOHTYpHOE
1— BepTUKaNbHbIE 3a3eMIIUTENN; 2— COSAMHUTEIIbHAS 110J0Ca; 3 — 3a3eMJISIOIINN
MPOBOJHUK, 4 — 3a3emisieMoe 000pyAOBaHUE.
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B 3aBucHMOCTH OT MecTa pa3MElIeHUs] pa3InyaloT BBIHOCHBIE 3a3€MIIUTEIHU, CO-
CpeIOTOYEHHBIE B HEKOTOPOUM 30HE IUIOMIAJIKU 1MoJ o0opyaoBaHue (cm.puc.8.1,a), u
KOHTYpHBIE (pachpeleseHHbIE), JIEKTPOAbl KOTOPOr0 Pa3MEIIalOTCs MO MEPUMETPY
IJIOIIAJIKK C 000PYI0BaHUEM WJIK BHYTpH Hee (cM.puc.8.1,0).

BpIHOCHBIE 3a3€MIIMTENN UCIIONB3YIOT JJISI 3a3€MJICHHUS BPEMEHHO YCTAaHABIIM-
BaeMOro 000py/1I0BaHUsl, KOHTYPHbBIE — JIJIsl CTAIlMOHAPHOTO.

[Ipn KOHTYpHOM pa3MENICHUU 3a3eMIIMTeNeil oOecrieunBaeTCsl BhIpAaBHUBAHHE
MOTEHIIMAJIa Ha BCEHl TUIONIAJKE, TTI0O3TOMY OHHM OOECNEYMBAIOT JIYUIyIO 3allUTy Ye-
JIOBE€Ka OT MOPAXKEHHsS BJIEKTPUUECKUM TOKOM. COEIMHUTENIbHBIE MOJIOCHl MOTYT
OBITH pa3MeENIeHbl B OJJUH WK HECKOJIbKO PsiAoB (cMm.puc. 8.1a), mubo 1o nepumMerpy
3aMKHYTOTO KOHTYpa (cMm.puc. 8.1,0).

JIns BEpPTUKAIBHBIX CTEPKHEHW HCKYCCTBEHHBIX 3a3€MIIMTENECH NPUMEHSIOT
CTaJIbHBbIE TPYOBI C TOJIIMHON CTEHKU HE MEHee 3 MM, MPYTKOBYIO CTallb AUaMETPOM
He MeHee 12 MM, 1100 YyroJiKu ¢ TOJIIMHON MOJOK He MeHee 4 MM. B kauectBe ropu-
30HTAJIBHBIX 3a3€MIIMTENIEN UCIIOIB3YIOT MOJOCOBYIO CTAJIb CEYEHUEM HE MeHee 4x12
MM WJIH CTaJbHOM MPYTOK TUAMETPOM He MeHee 6 MM. Bce coenMHeHMs] BEpTUKANb-
HBIX CTEP)KHEW C IOJOCOUN BBIMOJHSIOTCS CBAPKOW, a 3a3€MIIUTENS C AJIEKTPOYyCTa-
HOBKOM — CBapKOM UM OOJITOBBIMU COEAMHEHUSIMU.

ComnpoTuBIEHNE KOHTYpa 3a3€MJIEHUS CKJIAJbIBAE€TCS U3 CONPOTUBIICHUS BEPTH-
KaJIbHBIX CTEP>KHEW M TOPU30HTAIBHOM MOJIOCHI, 00IIIee conmpoTuBiIeHue 3Y BKIIOYa-
€T COIPOTHUBIICHUE KOHTYpPA 3a3€MJICHHSI U 3a3€MJIIOIIETO IPOBOJHUKA.

ConpoTuBiIeHHE KOHTYpa 3a3€MIINTENS PACTEKaHUIO TOKA ONPENEAETCs COIpo-
TUBJICHUEM KOHTYpa 3a3€MJICHUS U YJIEJIbHBIM COMPOTUBIICHUS TPYHTA, KOTOPOE 3a-
BHUCHT OT TUIIA U BIQXKHOCTHU I'PYHTA, COJICPKAHUS COJICH, TeMIEPaTyphl U M.

8.3. HopmatuBHbIe TpeOGOBaHNS

3alUTHOE 3a3€MIICHHUE CIIEYET IPUMEHSATD:
1. IIpn HanpsbkeHnu Boile 1 kKB — BO Bcex citydasx, HE3aBUCHMO OT POJA TOKA U

BH/IA DJIEKTPUUECKOM CETH.

2. Ilpu Hanpspkenuu 1 kB 1 HIbKe — B ClieIyIOIUX BUAAX SIEKTPUUECKUX CETEH:

— Tpexda3zHble TPEXIPOBOAHBIE IEPEMEHHOTO TOKA C U30JUPOBAHHON HEUTPAJIBIO;

— oAHO(a3HbIE ABYXIPOBOIHBIE IEPEMEHHOTO TOKA, U30JUPOBAHHBIE OT 3EMIIN;

— TIOCTOSIHHOI'O TOKa C U30JIMPOBAHHOM CPEIHEU TOYKOM MCTOYHUKA TOKA.

JIist 3TUX ceTeil MpeyCMOTPEHO BBINOJIHATh 3AIUTHOE 3a3€MIICHHE B CIIEAYIO-

MIMX CIyYasx:

— 1pu HanpspbkeHuu 380 B u Bbie nepeMenHoro Toka win 440 B u Bblllle moCTOSAH-
HOT'0 TOKa — BO BCEX CIIyYasX;

— npu HanpsbkeHuu oT 42 1o 380 B nepemennoro Toka wim ot 110 go 440 B nocro-
SHHOTO TOKa — TOJIbKO B TOMEIIEHHUSX C TOBBIIICHHON OMAacCHOCTBIO U 0CO00
OMACHBIX, a TAK)KE B HAPYKHBIX YCTAHOBKAX;

— TpH JIOOBIX HANPSKEHUSAX MOCTOSHHOTO M MEPEMEHHOr0 TOKa — BO B3PbIBOOIAC-
HBIX TOMEIIECHUSIX.
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Puc. 8.2. 3a3zemnenue OameHHOTO KpaHa
1 — 3azemunrenu; 2 — COEIMHUTEIIbHAS MOJIOCA; 3 — 3a3€MJIISIONIUIN MPOBOIHUK,
4 — 3azemiiieMoe 00OpYZOBaHUE; 5 — MEXKIYPEIbCOBBIC TIEPEMBIUKH;, 6 — TIepe-
MBIYKH MEXKJy CThIKamMu penbe; 7 — npubop MC-08; 8 — pykosiTka mpuBojia re-
Heparopa; 9 — pyuka «YcraHoBka HyJs»; 10 — nepekntouarens quana3oHos; 11
— mKana npubopa; 12 — noTeHnuanbHbIN 30H1; 13 — TOKOBBIN 30H]
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3alMTHOMY 3a3€MIICHHUIO ITOJJIEKAT KOPITyca DJIEKTPUYECKUX MAIlWH, anmnapa-
TOB, CBETWJIBHUKOB M T.II.; METAJUIMYECKUE KOHCTPYKIMHU, MPEIHA3HAYEHHBIC I
pa3MeIleHUs JIEKTPUYECKUX Kabenel U 3JIeKTponpoBOAKU (000104YkH, TpyObl); Me-
TaNIMYECKHEe KOHCTPYKIIMH, HAa KOTOPBIX YCTAHABIMBAETCS 3JEKTPOOOOPYAOBAHHUE;
METAJUIMYECKHUE KOPITyCa MEPEABHKHBIX U IEPEHOCHBIX 3JIEKTPOYCTAHOBOK; AJIEKTPO-
o0opyI0BaHuE, pa3MEIICHHOE Ha ABMKYIIUXCS YaCTsIX MAIIMH U MEXaHU3MOB.

B crpoutennbcTBe Hambosiee YacTO 3aIIMTHOE 3a3eMJICHUE MPUMEHSETCS IS
oOecrieueHus 3IeKTpoOe30MacHOCTH OaleHHbIX KpaHoB (puc.8.2). B atom cinyuae 3a-
3eMJIIeTCSl HE pa3MEIEHHOE Ha MOJBI)KHOW YacTH KpaHa 3JIeKTPoOoOOpya0BaHHE, a
IIOAKPAHOBBIE IIyTH, OCKOJIbKY METAJUIMYECKHE YaCTU KPaHa 4yepe3 KOJeca UMEIOT C
NyTSIMUA XOPOIIUHM 3JIEKTPUUECKUN KOHTAKT, IPU 3TOM BCE YacCTU KpaHa, TpeOyromme
3a3€MJIEHHUS], HAJC)KHO COCIMHSIOTCA C OCTOBOM. PenbChl MOAKPAHOBBIX MyTEW IS
CO3/IaHUSI HEMPEPBHIBHOM AJNEKTPUUYECKON 1IEMU HAJIEKHO (CBAPKOM) COECUHSIIOTCS Ha
CTBIKax MepeMblykamMu 6 U MEXTy cO00M (MEXAypeaIbCOBBIMU MEPEMbIUKAMU 5) U 3a-
3EMJISIFOTCSI HE MEHEE YEM B JBYX TOYKAX, COCPEIOTOUYCHHBIMU 3a3€MIIUTEIISIMU.

3a3eMJICHHE MOYET IPUMEHSITHCS U B CETAX C 3a3€MJICHHOM HEUTPAJIbIO, OJHAKO
B 3TOM CJIy4ae OHO HE SIBJISIETCS 3alIMTHON MEpOi, a CIIy>KUT JiJIsi oOecreueHus pado-
TOCIIOCOOHOCTH JPYTUX CIIOCOOOB 3allUThI, HAIPUMED, 3AIIUTHOTO OTKIIOYCHHUS.

DHeprocHadX)eHue KUJIbIX U OOIIECTBEHHBIX 3JaHUN JOJKHO 00€CIeunBaThCS
TOJIBKO OT CETH C 3a3€MJICHHOW HEUTPAJIBIO, IO3TOMY 3aLUTHOE 3a3€MJICHUE 3/1ECh HE
npumensietcss. OCHOBHOM MepOM 3alllUThl JTaHHOW KaTerOpHUH MOTpeOUTeNei IBIsIeTCs
3aHYJIEHUE — DJIIEKTPUUYECKOE COCIUHEHUE METAIUINYECKUX HETOKOBEAYILHUX YACTEU C
HYJIEBBIM MPOBOJIOM CETH. 3aHYJEHHUIO MOJIeXaT: METAUIMYECKHUE KOpIyca 3JIeK-
TponpuOOPOB MOIIHOCTHIO Ooiiee 1,3 kBT — Bo Bcex ciyuasx, MomHocThio 1,3 kBT n
MEHEE — TOJIBKO ITPU BO3MO>KHOCTH OJJHOBPEMEHHOI'O KaCaHHS KOPITyCa JJEKTPOIPHU-
00pa ¥ OTKPBITHIX PATUATOPOB CUCTEMBI OTOIICHHUS, BOJOTPOBOIHBIX TPYO U JPYTHUX
3a3€MJICHHBIX KOHCTPYKIIMH. 3aHyJICHHE TaKUX 3JIEKTPONPUOOPOB BBIMOJHSIETCS C
MIOMOIIBIO TPETHETO MPOBOJAA IIHYPa MUTAHUSA U COOTBETCTBYIOIIEH TPEXITPOBOIHOM
PO3ETKHU.

8.4. MW3mepeHue CONpOTHUBJICHUS 3a3eMJIMTeJIEH

ITpu cnave B 3KCIUTyaTaldiO CTPOUTEIBHBIX OOBEKTOB HA KaXKJ10€ OTAEIbHOE 3Y
COCTAaBJISIETCSI NTACIIOPT C €r0 CXEMOM, OCHOBHBIMU TEXHUYECKUMH XapaKTEpUCTHKA-
MU, CBEICHUSMU O PEMOHTAX U BHECEHHBIX U3MEHEHUAX B KOHCTPYKIIUIO.

B mpouecce skcrnyaranuu 3Y BO3MOXKHO IMOBBIIIEHHE CONPOTUBIIEHUS pacTe-
KaHUIO TOKa CBEPX PacueTHOrO 3HAa4YeHMs, MpU 3ToM 3Y TepsieT cocoOOHOCTh obec-
NeYnuTh OE30MaCHOCTh JIIO/ICH NP 3aMBbIKaHUHM Ha KOPITYC, MOCKOJIbKY BO3pPAcTaeT Io-
TEHLMAJI 3a3€MJINTEIIS, & CIEA0BATEIbHO, U BEJIMYMHBI HANPSIKEHUN TPUKOCHOBEHUS
u mara. [{oBbllieHne CONPOTUBICHUS PACTEKAHUIO TOKA MOKET OBITh CIIEJICTBUEM CE-
30HHBIX KOJIEOAHUU COMPOTUBIICHUS IPYHTA, BBICYIIIMBAHMS MTOYBHI MO/ BO3JCHCTBH-
€M OJIM3KO PACIOJIO0KEHHBIX TOPSYMX MOBEPXHOCTEH (TpyOONpOBOAOB Napa, ropsiueit
BOJABI U T.N.), YXYIIIEHUS AJIEKTPUUECKOr0 KOHTAKTa MEXAY dJeMeHTaMu 3Y B pe-
3yJIbTAaT€ CIIyYalHBIX MEXaHUYECKUX BO3JECUCTBUMN, NPU NMPOXOKICHUU ABAPUMHBIX
TOKOB, KOPpPO3UU OOJNTOBBIX U CBAPHBIX COCTUHEHUI.
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YToOBl CBOEBPEMEHHO OOHAPYKUTh HEHCIPABHOCTh U BOCCTAHOBUTDH 3aIIUTHHIE
¢ynkuuu 3V, [lpaBunamu [18] npegycmarpuBaroTcsi MEPUOAUMYECKUE TPOBEPKHU CO-
CTOSIHUSA 3Y, BKIIOYAIOIIME BHEIIHUNA OCMOTpP BUIMUMBIX YacTe 3Y ¢ mMpoOBEPKOM Lie-
I MEXIY 3a3€MIIMTENIEM M AJIEKTPOYCTAHOBKHU, U3MEPEHHUE CONPOTUBIICHUS 3Y, BbI-
OOpOUYHOE BCKPBITHE TPYHTA JIJIs1 OCMOTpa MO3EMHBIX 3JIEMEHTOB 3V .

Braemnuii ocMotp 3V ocymiecTBIsIeTCs MPU BCEX BHUAX MPOBEPKHU AJIEKTPOYC-
TaHOBKH. I3MepeHune conporusieHust 3Y MPOU3BOAUTCS B CPOKH, YCTAHABINBAEMBIC
CUCTEMOH IIIAHOBO-IIPEAYIPEAUTENBHBIX PEMOHTOB ISl TaHHOIO 3a3€MIISIEMOU yC-
TaHOBKH (00BIYHO 1 pa3 B roj) B HauboJee HeOIaronpusaTHIX 71 paboThl 3Y ycio-
BUSIX, T.€. B IEPUO/Ibl HAMOOJIBIIETO yIEIbHOIO CONPOTUBIICHUS TPYHTA: JIETOM — IpU
MaKCHUMaJIbHOM IPOCBIXaHWM IMOYBBI W 3WUMOM — IPH HaWOOJIBIIEM IPOMEP3AHMH.
BcekppiTie rpyHTa NPOM3BOAUTCS IIPU KAXKIOM U3MEPEHHUH COIPOTUBIICHHUS.

Jns n3MepeHus 4aile BCEro HCIIOIB3YETCS METOJ BOJIBTMETPA-aMIEPMETpA.
CyIHOCTh METO/a 3aKIIFOYAETCS B TOM, YTO ITPOU3BOJIUTCS OJHOBPEMEHHOE U3MeEpe-
HUE: aMIIEPMETPOM — TOKa [, , MPOILyCKAEMOr0 4epes3 3a3¢MIIMTEIIb B 3€MIIIO, BOJIBT-

METPOM — MOTEHLHUANA ¢, 3a3EMJIUTEN OTHOCUTENBHO 3eMiu (puc.8.3). ConpoTus-
JIEeHUE PaCTEKaHUIO TOKA OT 3a3€MJIUTENS

RM3M = (Dx/lx > OM (8‘1)

Puc. 8.3. MI3MepeHne COnpoTUBIICHUS PACTEKAHUIO TOKA METOJA0M
BOJIbTMETpa-aMIepMeTpa
1 — 3a3emnuTens; 2 — MOTCHIIMANLHBIN 30H1; 3 — TOKOBBIM 30H]T;
A — amniepMetp; V — BOIbTMETP; b — HICTOUHMK NMUTAHMUS.



86

JInst u3MepeHuss HeoOXOAMMO JIBa BCIIOMOTATENbHBIX 30HJa — TOKOBBIN 3, CIly-
YKaIUKM 719 CO3/1aHUs TOKOBOM LIENU, U MOTEHUHAIBHBIN 2, CIy KA ISl TIOAKITIO-
YEHUS BOJIBTMETPA K TOUKE C HYJEBBIM ITOTEHIHAIOM.

B npompleHHOCTH 11 U3MEPEHUSL CONPOTUBIEHUSA 3Y INPUMEHSAIOTCS KOM-
OMHMpOBaHHbBIE MPUOOPHI — U3MEPUTEIN CONPOTUBIECHUS. OTIMUUTENbHAss OCOOEH-
HOCTh X B TOM, YTO KOHCTPYKTUBHO B IIPUOOPE COBMEILEHBI (DYHKLIUU amMIIEpMETpa
U BOJIBTMETpA, BBIUUCIECHUA 1O Qopmyie 8.1 mpousBoaATCs aBTOMATUYECKH, M HA
CTPEJKY BBIBOJUTCSI TOTOBOE 3HaU€HHE CONpoTuBiIeHUs. [Ipubopsl, n3mepstonme He-
CKOJIBKO Pa3JIMYHbIX BEJIMYHH, IPOU3BOAAIIME HAJ HUMU apu(pMETHUYECKHUE 1eHCTBUS
Y BBIIAIOIIME PE3YJIbTAT 3TUX ACHCTBUI HA3bIBAIOTCS JIOTOMETPAMU.

B nabGoparopHoii paboTe UCnoyib3yeTcsl JOrOMETPUYECKHI U3MEPUTEND COMPO-
tuBieHuss MC-08. [Ipubop conep’uT 1B€ paMKH — TOKOBYIO, BKIIFOUAEMYIO KaK aM-
HNEPMETP MEXY 3a3€MJIMTEIEM U TOKOBBIM 30HJOM, W PaMKy HamlpsKEHHsI, BKITIO-
YaeMyI0 KaK BOJBTMETP MEXKIY 3a3€MIIMTENEM U MOTEHIMAIBHBIM 30HI0M. McTOUHN-
KOM 3JIEKTPOIHEPTUU SIBJISAETCA BCTPOCHHBIN T€HEPATOP IMMOCTOSHHOTO TOKA C PYyYHBIM
IIPUBOJIOM.

8.5. DkcmepuMeHTaIbLHAS YACTH
8.5.1. 3ananue mo padore

PaGota BBIMONHSETCS KaXKABIM CTYIACHTOM CAMOCTOSTEIHHO B COOTBETCTBHH C
HOMEPOM BapHaHTa, 33J]JaBa€MbIM IIPETIOJaBaTEIIEM.

Homep BapumanTta coctout u3 nyx mudp. [lepBas ompenensier tum oObeKTa
(Ta6:1.8.1), BTOpas — pa3Mepsl 3a3emiureneii (Tad:m1.8.2).

Tabnuna 8.1
Tun u XapakTepucTUKH 00bEKTa

No BrnaxHocTb MormgocTs
i Tum rpyHTa rpyHTa Knumaruueckas 30Ha TpaHC(II))(;pMaTo-
0 | Ilecok Manas I 90

1 ITecoxk Hopmanbnas II 120

2 | Cynecw IToBepiIEHHA 111 150

3 Cynech Manas v 200

4 | YepHoszeM Hopmanibnas I 80

S | UepHozem [ToBbIIeHHAs II 50

6 | CyrnmuHok Manas II 400

7 | CyrnuHoK HopmanpHas v 110

8 ['muna [ToBeIIeHHAs I 100

9 | I'nuna Manas II 180




87

Tabnumna 8.2
Pa3meps! 3a3emnurenei

Ne /i 0 1 2 3 4 5 6 7 8 9
Jnvaa crepxsa [, M | 20 | 22 | 252,713,020 (221252730
gmxﬂp CEPEEL 1002 — 10,03 — 0,02 — |004] — 003] —
Iupusa momku yron--| - 1o 04| 1005 | — |003| — | 005 — |0,04
Ka b, M
Paccrosmme Mexay | g0 | 44 | 5 | 27|60 | 60| 22|75 |54 30
CTCPIKHAMU a , M.
[IIupuna coenuuu-
TEJBHOM nojockl, b,, | 0,03 | 0,05 | 0,04 | 0,03 | 0,07 | 0,05 | 0,04 | 0,03 | 0,05 | 0,07
M
['myGuHa 3anoxxenus
coequnuTensHoM mo- | 0,5 | 0,4 | 0,3 | 04 | 06 | 04 | 03 | 0,5 | 0,6 | 0,5
JIOCHL, I, , M
Pa3smemienune coenu- a KOH a KOH a KOH a KOH . KOH
HUTEJIBHBIX I10JIOC e Typ P Typ P TYp P TYp pAA Typ

8.5.2. Pacuer 3a3eMJISIIOIIIMX YCTPOMCTB

Jns pacuera 3Y HEOOXOIMMO MMETh: AIEKTPUUYECKUE XAPAKTEPUCTUKH yCTa-
HOBKH; TIJIaH Pa3MEIICHHSI AJICKTPOOOOPYAOBAHMS; TOMyCTUMbIC 3HAUCHUS HAIPsHKe-
HUW TPUKOCHOBEHUS U 111ara; PacueTHBIN TOK 3aMbBIKaHUSI HAa 3EMITIO.

Kpome Toro, He00X0AMMO 3HATH:

— ¢opmMmy, pa3Mephl, MaTepuad W TMpeArnojaraeMoe 3ariyOJIeHHe BEPTUKATbHBIX
CTEpKHEMN 3a3eMIIUTES,
— W3MEpPEHHOE YICIbHOE COMPOTUBJICHUE TPYHTA O HA ydacTKe pasMmernicHus 3VY.

[Ipu oTCcyTCTBMM TakuxX JAaHHBIX CONPOTUBICHUE TPYHTAa NPUHUMACTCS IO

Ta011.8.3;
Tabnuna 8.3
CpenHue 3HaYeHUs YJEIbHOTO COMPOTUBIIEHUS rpyHTa, OM M
Tun rpyHTa VY nensHOE conpoTUBIeHKUE IpyHTa 0, OM'M
ITecox 700
Cymnech 300
UepHozeMm 200
CyrnuHok 100
['nuna 40
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— KJIMMaTUYECKHE YCJIOBUSI peruoHa (mpuBeaeHbl B Tabu. 8.1), Mo KOTOpbIM BHIOU-
paroTcs cooTBeTcTBYIOIME Ko3puuments! K, 1 K. (Tadmn. 8.4)

Tabnuna 8.4
KoaddurmenTs KIIMMaTHUECKUX YCIOBUM JIJIS1 BEPTUKAIBHBIX U TOPU30HTATBHBIX
3a3eMJINTENICH
. JJ1st BEpTUKATBHOTO 3a3€MITUTENS J171st TOpU30HTAIEHOTO 3a3EMITUTEIIS
g (crepxns) K, (coenuHUTENBHOM MONOCH) K |,
]
5 S BnaxunocTs rpyHTa BnaxunocTs rpyHTa
E o
T o
= [ToBbIIIeH- | HOpMAITB- MOBBINICH- | HOpPMAaJlb-
= Majas Majas
2 Hast Has Has Hast
I 2,0 1,9 1,8 7,0 5,7 4,5
II 1,8 1,65 1,5 4,5 4,0 3,5
I 1,6 1,5 1,4 2,5 2,2 2,0
v 1,4 1,3 1,2 2,0 1,7 1,5

Pacuer 3V BbImonHsETCS MO XapaKTEPUCTHUKAM 3JIEKTPOYCTAaHOBKH (pabouemy
HaANPsHKEHUIO, MOIIIHOCTH TpaHc(opMmaTopa U p.) B CIAEAYIOIIEM MOPSAKE.
1. Brayasne BbIOMparoT fomycrumoe conporusienne 3V R, Om (cm. 11.8.2.).

2. 3arem no opmysie (8.2) pacCUUTHIBAIOT COMPOTUBIIEHUE OJIMHOYHOIO CTEPK-
HEBOT'O 3a3E€MJIUTEIIS:

K 21/ 1. 4h +1
R, =03667"s| g e 1o M Tle | oy (8.2)

[, d, 2 4h, -1,

351ecCh:
h, — rimyOWHa 3aJI0KE€HUS CTEPXKHSA, M, paBHas PACCTOSHUIO OT MOBEPXHOCTH
3€MJIH JI0 CePENHBI CTePIKHS

h.=h,+05l., M (8.3)
K, ., — KO3Q(ULIUEHT KIMMATUYECKUX YCJIOBUH, ompenensercs mno tadn. 8.4

JUTSL BEPTUKAJIBLHOTO 3a3€MIIUTENS (CTEPKHS) B 3aBUCUMOCTH OT KJIMMa-
TAYECKOU 30HBI U BIAKHOCTH TPYHTA;
[. 1 d. — COOTBETCTBEHHO JJIMHA U HAPYKHBIN IUAMETP CTEP>KHS, M;

Jns 3azemuTened M3 YrOJKOBOW CTajlyd 3KBUBAJIECHTHBIA JUAMETP CTEPKHSA
IPUHUMAIOT 110 hopMyJIe:

d.=095b,m (8.4)
b — mmpHHa MOJOK YToJIKa, M.
3. OnpenensoT OpUEHTUPOBOYHOE KOJIMYECTBO CTEPIKHEN:
nx = ROC/R3 (8'5)
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4. Haxonat TpeOyeMoe KOIMYECTBO BEPTUKAIBHBIX 3a3€MJIIUTENEH

n :ROC’/(UGRS) (8'6)
rae 17, — Ko3((ULIEHT NCIIOIB30BaHUS BEPTUKAIBHBIX 3a3€MIIMTENEH, BBIOUpAETCS U3

TabJ1.8.5 ¢ yueTroM OTHOWCHHS a/l, (PacCTOAHWS aMEeXIy CTEPXKHIMH K
UX JUIMHE [, ), IPEAIOoaraéMoro pasMeIleHUusl COCIUHUTENBHBIX MOJIOC U
OPUEHTHUPOBOYHOI'O KOJIMYECTBA CTEPKHEN 71, .

[TomyueHHOE 3HaUEHUE 71 OKPYTISIETCS 0 OJvkaiiiiero 1enoro uncia. Ecnmu n
OTIIMYAETCS OT K, TO CIEAYET BBIOpaTh U3 Ta0d. 8.5 MO 3HAYCHHUIO 77 HOBOE 3HAUCHHE
1, ¥ Iepecyurars n 1o popmyie (8.6).

Tabnuna 8.5
KoadduurenTs! ncnonb30BaHus BEPTUKAIBHBIX 3a36MIIMTENEH 77,
Komnu- CoenMHHATENIBHBIC ITOJI0CHI pa3Me-
CoeMHUTEIBHBIC TTOJIOCHI pa3Me-
YecT- IICHBI 110 MIEPUMETPY 3aMKHYTOTO
IIICHBI B PSTT
BO 3a- KOHTYypa
3eM-
. OTHoOILIEHUE PACCTOSIHUA a MEXKAY CTEPKHSAMU K UX JJIHHE [,
JIUTE-
JIen
n(n,) 1 2 3 1 2 3
2 0,85 0,91 0,94 — _ _
4 0,73 0,83 0,89 0,69 0,78 0,85
6 0,65 0,77 0,85 0,61 0,73 0,80
10 0,59 0,74 0,81 0,56 0,68 0,76
20 0,48 0,67 0,76 0,47 0,63 0,71
40 — — — 0,41 0,58 0,66

5. CymMMapHO€ CONPOTUBIIEHUE CTEPIKHEN

R.=nR,.,Om (8.7)
6. ConpoTUBIICHUE COCTUHUTEIBHOMN MOJIOCHI
2
R, = 0,366 PK .. Zg&, OMm (8.8)
2'n bntO

3nech 77, — K03((HUIUEHT UCIOIb30BaHUS TOPU3OHTAIBHOTO 3a3€MIINTENS, BHIOMpa-

ercd u3 Ta071.8.6 aHaIOru4HO 77, ;

b muHA Tostockl, M. Onpenensiercs mo Gopmyite (8.10) mpu psaHOM pacrio-

JI0KEHUU 3a3eMinTenei uimm (8.9) — npu KOHTYpPHOM:
[, =1,05an ,m (8.9)
I, =105a(n—1),m (8.10)
b t

n — IIAPUHA TOJOCKI, M; "0 — TIIyOMHA 3aJI0KEHUSI TIOJIOCHI, M.
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Tabnuia 8.6
Koa¢durpenTs! Hemoap30BaHus TOPU30HTAIBHBIX 3a3eMIIUTENEH (I10I10C) 77,
KOHI/II‘IG' COGI[HHI/ITGJILHBIG [IOJIOCHI COGI[HHI/ITGHBHBIG ITIOJIOCHI paBMe-
CTBO 3a- IICHBI 110 TIEPUMETPY 3aMKHYTOTO
a3MEIIEHBI B PAJ
3CMJIUTC- p p KOHTypa
neﬁ OTHOHIGHI/IC paCCTOHHI/IH a MG}KZIy CTep}KHHMI/I K UX JJINHC Zc
n(n) 1 2 3 1 2 3
0.85 0.94 0.96 _ - ~
4 0.77 0.80 0.92 0,45 0,55 0.70
0.72 0.84 0.88 0,40 0,48 0,64
10 0.62 0.75 0.82 034 0,40 0.56
20 0,42 0,56 0,68 0.27 0.32 0.45
40 _ - _ 0.22 0.29 0.33
7. O6111ee COMPOTHBIIEHUE KOHTYPA 3a3€MICHHS
_ RR 8.11)
R.+R,

8. CpaBHHUBAIOT pacyeTHbIE 3HAUEHUSI OOUIErO COMPOTUBJIEHUS R € JOMYyCTUMBIM
3HaueHueM R ;. B ciydae, ecin R > R;; yBENMYMBAIOT KOJMYECTBO CTEPIKHEH 71 WITH
UX JUIMHY [., 1100 yMEHBIIAIOT PACCTOSHUE @ MEXy HUMHU U IIPOU3BOAAT Iepepac-
YyeT, HauuHag ¢ 1.4.

8.5.3. IlopsiioK BBINMOJIHEHUSI Pa0OTHI N0 pacyeTy CONMPOTUBJIEHUSI KOHTYpa 3a-
3eMJIEHHA

1. Ilo 3amanHOM MoiHOCTH TpaHchopmaTopa (Tadu. 8.1) ompenenauTs MOMYyCTU-
Moe conpoTuBiieHue 3Y R, (cM. pekoMeHaanuu 1.8.2.).

2. OnpenenuTts pacyeTHOE CONPOTUBIIEHNE OJUHOYHOIO 3a3€MIIUTENS MO PopMy-
ne (8.2). imny [, m guamerp d,. CTEp)KHSA BBIOpAaTh M3 HCXOIHBIX JAHHBIX

(Tabm.8.2); eciu B KauecTBE BEPTUKAIBHOTO 3a3€MIIUTENS MCIONB3YETCS YTOJOK,
paccunrtath d,. o (opmyie (8.4). YienbHoe cCONpOTUBIEHUE IPYHTa O IPUHUMAECT-

cs 13 Ta611.8.3 mo 3agaHnHOMY TUITY TpyHTa (Ta6:1.8.1); KOdDPUIIUEHT KIUMAaTUUIECKUX
YCIOBHI JUIsl BEPTUKAIBbHBIX 3a3eminrenci K, — u3 Ta0i.8.4 1O KIMMaTHYECKOM

30HE U BJIAXXHOCTU rpyHTa (Ta0m.8.1).
3. Onpenenuts OPUEHTUPOBOYHOE KOJIMYECTBO CTEpKHEH n, 10 (opmyse (8.5).

PCBYHBT.’:IT OKPYTJIMTH A0 LCJI0T0 YrciIia.
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4. Onpenenutb TpeOyeMoe KOJIUUYECTBO BEPTUKAIBHBIX 3a3emiutenieid /7 mo dop-
myie (8.6). s sToro:
— HaiTH OTHOIIECHHWE PACCTOSIHUS MEKIY DJIEKTPOJAaMU K UX jummHe L =afl .- Pac-

CTOSIHHE @ MEXKITy CTepXKHSIMHU OepeTcs u3 Ta0ir.8.2.
— BBIOpaTh U3 TaON. 8.5 KO3(PPUIMCHT UCIOIH30BAHUS BEPTUKAIBHBIX 3a3EMIIATE-
neit 7,, MONMB3YyACh L, TIOMy4YEeHHBIM paHee, KOIMYeCTBOM CTepkHed 7, (1m.3) u

BUJIOM pa3MEIICHHs COeTMHUTEIbHBIX M0JIoC (Tabmauna 8.2).
[TonmyyeHHoe 3HaYeHUE 7 OKPYIJIMTH A0 ONMXkaiiiero menoro yucia. Eciu n
OTJIMYAETCS OT 7, , TO CIENyeT BhIOpaTh U3 Ta0xd. 8.5 MO 3HAYEHHIO # HOBOE 3HaYe-

HHE 7], U BHOBb IlepecUuTaTh 1 10 popmyie (8.6).
5. OnpenenuTs CyMMapHOE CONPOTUBIIEHUE CTepkHEH R, 1o dpopmyiie (8.7).
6. BpluMcauTh CONMPOTUBICHUE COEAUHUTENBHOM monocsl R, 1o gopmyne (8.8).

Jli1s1 aTOTO:
— BbIOpaTh U3 Tabn. 8.6 KOAhOUIMEHT UCTIOIB30BaHUS TOPU3OHTAIILHOTO 3a3EMJTHU-
Tend 77, . BeIOOp IpOM3BOAUTCS aHAJIOTMYHO BBIOODPY 77, .

— BbIOpaTh U3 Tabi. 8.4 KOAP(UIHMEHT KIMMATUYECKUX YCIOBUN ISl TOPU30HTAIIb-
HbIX 3asemunrenci K .. BeiOop mpon3BoANTCS aHAIOTMYHO BBIOOPY K .

— ompenenutb 1o Gopmyse (8.10) mpu psSAHOM pacTONIOKEHUN 3a3eMIIUTENCH WU
dopmyiie (8.9) — mpu KOHTYPHOM) JUIMHY COE€UHUTEIBHOM MOJIOCHI /,, .

7. PaccuuTaTh CONpPOTUBICHUE KOHTYpa 3a3eMieHuss R o ¢popmyie (8.11).
8. IIpoBepuTh COOTBETCTBUE MOIYUYEHHOTO COMPOTHBIICHUS KOHTYpa 3a3eMJIICHUS

R JIOITyCTUMOMY compoTuBiieHut0 3Y R.. B ciyuyae HECOOTBETCTBHS YBEIUYHTH
KOJIMYECTBO 3a3€MJIMTENICH U TOBTOPUTH pacyeT ¢ .4 10 m.8.

8.5.4. IlopsiiOK BBHINOJIHEHUS] HATYPHBIX 3aMEpPOB

1. YcTaHOBUTH COOTBETCTBYIOIIMMHU TEPEKIIOYATESIMU Ha CTEHJAE 3aJaHHBIA B
BapUaHTE TUIl TPyHTA, MOJYYEHHOE KOJIMYECTBO BEPTUKAJIBHBIX 3a3eMIIMTENCH U
MOIIIHOCTh TpaHcpopMaTopa.

2. [oaknrounts nmpudop MC-08 k cTeHAy B COOTBETCTBUU CO cxeMoH (puc.8.2).
Knemmbr E1 u I1 mpubopa coequHsIOTCS NEPEMBIYKON U MOJKIIOYAIOTCS K BBIBOLY
3V, knemma 12 — K BBIBOJIy TOKOBOTO 30H/a, KjieMMa E2 — K BBIBOZY MOTEHIIMAIBHO-
ro 30HJA.

3. Ilepen uzmepenueM conpoTuBieHus 3Y nepexiatoyaTensb aquana3zoHoB 10 ycra-
HOBUTH B MOJIOKEeHHUE «PeryinupoBkay, 3aTeM Bpalllas pyuky 8 MmpuBOja reHeparopa
(cM. Puc.8.2) co ckopoctrio 90 — 150 06/MuH 0 HOBpEeMEHHO pyuKoil 9 «YcTraHOBKa
HYJISI» TOOUTHCS COBMENIEHUS CTPEIIKHU C KpacHOM puCKoi Ha mikaie 11 mpubopa.

4. Ins u3mMepeHus: conpoTUBIICHUST 3Y pacTEKaHUIO TOKA YCTAHOBUTH MEPEKITIO-
yatenb auana3oHoB 10 B mosoxkenue «x1,0» u Bpaiias pydyky 8 reHeparopa OgHO-
BPEMEHHO CHATH OTcueT 1o mkajne 11. Ecnu uamepennoe conporusienne menee 100
OM, HE0oOXO0IMMO YCTaHOBUTH IEpeKItouaresb auanazoHoB 10 B nomoxxenue «x0,1»
U CHATH 00Jiee TOUHBIA OTCYET; €CIU U3MEPEHHOEe conpoTuBieHue menee 10 Om, He-
00X0/IMMO TTOBTOPUTH M3MepeHue B nuamnaszone «x0,01».



92

5. CpaBHUTH 3aMEpEHHOE COMPOTUBIICHHE KOHTYPA 3a3eMJICHUSI PACTEKAHUIO TOKA

C AOITYCTUMBIM 3HAUYCHHUCM Rﬂ IJI 3aJIaHHOTO BapuaHTa.

8.6. MeponpusaTus mo odecrneyeHu0 HOPMATHUBHBIX MaPaMeTPOB 3a3eMJICHUS

Jlnst obecrieueHns AJIMTEILHOTO BPEMEHH PabOThl 3a3eMIIMTENIEH BCE DJIEKTPU-

YCCKUC COCAMHCHHSA ITPHU YCTAHOBKE KOHTYPA 3a3€MJICHUA CIICAYCT BBIIIOJIHATL CBap-
koii. KoHTakTHBIC COCIUMHCHUA AOOJI?KHBI OTBE€YATH TpC6OBaHI/IHM TOCyAapCTBCHHBIX
CTaHIapTOB.

CJ'ICI[yeT BBIITIOJIHATD peFYHHpHBIﬁ KOHTPOJIb COIIPOTHUBIICHHUA PACTCKAHUIO TOKaA

3a3EMJINTEIICH — HE PEXKE OAHOIO pas3a B I'OJl B CAMbIA XOJIOJHBIM U CAMBIM KapKUU
MECSIIBL.

N —

AR

S 0 90

8.7. KoHTpo/bHBIE BONPOCHI

. Uto Ha3bIBaeTCA 3alllUTHBIM 3azemiieHueM? OnumnuTe IIPpUHOMII €TO I[CﬁCTBH?I.

[Ipu KakuX 3HaYEHUAX HANPSIKEHUN U B KAKUX TTOMEILEHUAX HUCIOIb3yeTCs 3a-
[IUTHOE 3a3eMJIcHUE?

Onummre BUIBI M KOHCTPYKIUIO 3a3€MIIUTEIEH.

Kakue Mepsl 251eKTp00e301MacHOCTH UCTIOIB3YIOTCS B KUJIBIX TOMEIIECHHSIX ?
Kakum o06pa3zomM HOpMUpYyeETCS 3aIIUTHOE 3a3eMJICHHE?

Kak n kakumu npubopamu u3MepsieTcsi COPOTUBIIEHNE KOHTYpa 3a3€MIICHUS pac-
TEKaHUIO TOKa?

OT KakMx mapaMeTpoB 3aBUCUT pacueTHasi BeJaudnHa 3Y?

OT 4dero 3aBUCHUT cOIpoTUBIIeHUE 3Y pacTeKaHUIO TOKa?

. B yem ocobenHocTu skcrutyatanuu 3V ?

O HazoBute nzBectHbic Bam crmocoObI 3aUTHI YEIOBEKA OT BO3CHCTBUS DJICKTPH-

YCCKOI'o TOKaA.
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9. JABOPATOPHASA PABOTA «OLHEHKA 3JIEKTPOMAT'HUTHOTI' O
N3JIYYEHUA OT IIDBM>»

9.1. Ilean padoTsl

O3HaKkOMJIEHHE C OCHOBHBIMHU CBEJIECHHUSIMU O HHM3KOUACTOTHBIX M BBICOKOYAC-
TOTHBIX AJEKTPOMArHUTHBIX M3JIYyYECHHSIX, UX UCTOUYHMKAX M BJIUSHUUA HAa OPTraHU3M
yesnoBeka. M3ydeHue NpUHLIMIOB TMTHEHUYECKOT0O HOPMHPOBAHUS 3JEKTPOMArHUT-
HBIX u3nydeHuil. OCBOeHHE METOJ0B M CIIOCOOOB M3MEPEHHUSI DIIEKTPOMATrHUTHBIX W3-
Jy4YeHUW W W3MEpUTENbHOU ammapaTyphl. [IpuoOpeTreHne HaBBIKOB CaHUTapPHO—
TUTMEHUYECKON OLEHKM YPOBHEHM 3JEKTPOMArHUTHBIX MOJIEM B MPOU3BOJCTBEHHBIX
MOMEIICHUSIX U Ha pabOYnX MeCTax U pa3pabOTKu MEPONPUSITHI MO yIyUIICHUIO yC-
JIOBUH TpyJA.

9.2. OO0mmue cBeaeHUA

OnextpomaruutHoe noise (OMII) - ¢pusznueckoe mose ABMKYIIUXCS dICKTpUYE-
CKHX 3aps0B, B KOTOPOM OCYILECTBIISIETCA B3aUMOJICUCTBHE MEXKIy HUMU. YacTHbIe
nposiBneHns OMII - anexkrpuueckoe n MarHuTHOE NOJIsA. [10CKOJIBKY M3MEHSIOIUECs
ANEKTPUYECKOE U MATHUTHOE TOJISl MOPOXKAAIOT B COCEAHMX TOUYKaX MPOCTPAHCTBA
COOTBETCTBEHHO MAarHUTHOE W JJIEKTPUUYECKOE MOJIs, ITH 00a CBA3aAHHBIX MEXKIY CO-
0011 mmoJist pactpocTpaHsoTes B Bujae eaunoro SMIIL. DMII xapakTepusyroTcst 4acTo-
Toi kosiebanuii f (wnm nepuogom T = 1/f), ammurynoii E (v H) u dazoii, onpene-
JSIOLIEN COCTOSSHUM BOJTHOBOT'O MPOLECCA B KAXK/bIii MOMEHT BPEMEHHU

[Tpu ucnonb30BaHUM SJEKTPUUECKUX HPUOOPOB MOJIB30BATENb MOJBEPraeTcs
BO3JICMCTBUIO HHM3KO- M BBICOKOYACTOTHBIX SJIEKTPOMATHUTHBIX H3ITYyYEHUH, YTO
BecbMa NaryOHO CKa3bIBaeTCsl Ha ero 370poBbe. K BpeIHBIM BO3ACHCTBUSIM OTHOCST-
Cs1 JIEKTPOCTATUYECKNE, HU3KO- U BBICOKOYACTOTHBIE 3JIEKTPOMArHUTHBIE TOJIS.

Ha nonb3oBareneld KOMIbIOTEPOB HAMOOJbIIIEE BO3JCHCTBUE OKA3bIBA€T MOHU-
Top. MOHHTOp, KaK U JIE0OOOE YCTPOMCTBO, JOJKEH COOTBETCTBOBATH TPEOOBAHUSIM
0€30MacHOCTH M TOCYJapCTBEHHBIM CTaHAapTaM. TpeboBaHUS HAa MOHHUTOPBI pasie-
JSIIOT Ha JIB€ OCHOBHBIE TPYMIbl CTAHAAPTOB U PEKOMEHAALMM - O 0€30MaCHOCTH U
SPrOHOMHKE, YTO OTPaKEHO B POCCHIICKHMX CaHMTAapHBIX HOpMax M npaBuiax Can-
ITuH 2.2.2/2.4.1340-03 «I'uruennueckue TpeOOBaHUS K MEPCOHATBLHBIM JIEKTPOHHO-
BBIYUCIIUTEILHBIM MalllMHAM M OpraHu3aIuu padoTsn» [19].

DNeKTpOMAarHUTHBIE TMOJIsI, BO3HUKAIOUIUE MPU paboTe KOMIIbIOTEPA, 00Ia1at0T
CHOCOOHOCTBIO OMOJIOTUYECKOT0, CIIEU(PUUECKOTO TEIUIOBOTO BO3CHCTBHS Ha opra-
HU3M 4enoBeka. [locneacTBust IIMTENBHOIO NEUCTBUS AEKTPOMATHUTHOTO H3JIyde-
HUS: TOBBIIICHHAs YTOMJISIEMOCTh; TOJIOBHAasi 0O0Jib;, COHJIMBOCTh; O0Jib B oOiacTu
cepaua; runotonus. Hanbonblee BIMsSHUE OHM OKa3bIBAIOT Ha UMMYHHYIO, HEPB-
HYI0, SHAOKPUHHYIO U TOJIOBYIO cHUcTeMy. MIMMyHHasi ccTeMa CHUKAeT BBIPaOOTKY
(epMEHTOB, BBHIMOIHSIIOMINX 3aIIUTHYIO (QYHKIUIO, TPOUCXOIUT OciaabIeHHe CHCTe-
MBI KJIETOYHOTO MMMYHHUTETAa. DHAOKPHMHHAs CHUCTEMa HA4YMHAET BBHIOpAchIBaTh B
KpPOBb OOJIbIIEe KOJUYECTBO aJpeHAIMHA, KaK CJIEICTBHE, BO3pACTaeT HAarpy3ka Ha
CEplIEYHO-COCYAUCTYI0 CUCTEMY opraHusma. lIpoucxomurt cryuieHue KpoBH, B pe-
3yJIbTaTE YEro KJIETKU HEAOMOIYYal0T KUCIOPO/I.
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9.3. HopMaruBHBbIe TpeOOBaHUSA

HanpseHHOCTh 3JE€KTPOMArHUTHOTO TOJs Ha paccTossHUM 50 ¢cM BOKpPYT BH-
neoaucruieiiubix TepmuHanoB (BAT) mo snekTpuyeckod U MarHUTHOW COCTaBIISIFO-
M, corsiacHo CanlluH [19] npuBenena B 1a611.9.1.

Taomuna 9.1
Bpemennsie qonyctumsie ypoBHU DMII, cozgaBaembix [I19BM
B muamnaszone vacror 5 I'ng - 2
. g B 25 B/m
HanpsikeHHOCTB AIEKTPUYECKOro oIS 1
B nmamazone vactot 2 kI['11 - 400
2,5 B/™m
kKl
B nuanazone yacror 5 I'ng - 2
A T H 250 T
[17T0THOCTH MArHUTHOTO MOTOKA 1
B nmnanasone vacror 2 kI'm1 - 400
25 °Tn
Kl'1g
DIeKTpOCTaTUYECKUI NOTEHIIMAJ YKpaHa BUJECOMOHHUTOPA 500 B

Knaccel ycnoBuii Tpyaa mpu ASHCTBUM HEMOHU3UPYIOMIUX AJIEKTPOMATrHUTHBIX
noJiel U U3Ty4YeHU yKa3aHsbl B Ta0J. 9.2

Ta0muna 9.2

Kiaccel ycnoBuii Tpyia npu aeiicTBur HenoHu3upyromux IMII u uznydenuit

daxkrop Knacc ycnosuii Tpyaa
OnTumans- | lomycru- Bpennsiii - 3 OnacHbiii
HBII MBIT (3KCTpEMm.)
1 2 31 [32]33] 34 4
[Ipesbrmenue [1J1Y (pa3)
I'eomarautHOE mosie (ocmabie- | ecrectBen- | <=BJY | <=5 >5 - -
Hue) [20] HBIH poH
Onektpocratuueckoe noiie [20] | ecrectBen- | <=IIJJY | <=5 >5 - -
HBIN GOH
ITocTosstHHOE MarHUTHOE II0JIE ecTtecTBeH- | <=IIJIY | <=5 >5 - -
[20] HBII HOH
DIIEKTPUYECKHUE TIOJISI MPOMBIII- | ecTecTBeH- | <=IIJJ[Y | <=5 | <=10 (> 10 > 40
nenHoit yactotsl (50 I'mxy) [20] HBI poH
MarsuTtHsbI€ OIS IPOMBIIIIEH- | ecTecTBeH- | <=IIJIY | <=5 | <=10 [>10 —
Hoit yacTtotsl (50 ') [20] HBIH poH
DNeKTpOMarHUTHBIC OIS Ha - <=BIdY |>BAY - - -
pabodyem MecTe MOIb30BaTENS
[19BM [19]

3nauenus [1/1Y, ¢ KOTOpbIMU NPOBOAUTCS CpaBHEHHWE U3MEPEHHBIX Ha pabOUnx
Mectax BeanuuH OMII, onpenenstoTcs B 3aBUCHMOCTH OT BPEMEHHU BO3JACHCTBUSA

dakTopa B TeueHue paboyero JaHs.
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9.4. W3mepeHue YPOBHEH 3JICKTPOMATHUTHOIO U3JIyYeHUS

9.4.1. Onucanue U3MepuTeIs MapaMeTPOB JJIEKTPHUYECKOr0 M MarHMTHOIO
noJieit BE-METP-AT-002

Qoo

Il

SAILMTA

H3mepurens napameTpos
3JIEKTPUYECKOTO U MArHUTHOTO MOJIEH
BE-METP-AT-002

-

Tyt UL UL

]

e 7% ]
\

Puc. 9.1. BHewHui BUJ U3MEPUTEIIS
CO CTOPOHBI JIMIIEBOW MaHEIIH.

1 — xopmyc npudopa.

2 — rHE3/10 BKJIIOUCHUS BHCIIHEH aHTCHHBI.

3 — BBIKJIFOYATEIb ITUTAHUS.

4 — KHOTIKA BHIOOpA PEKUMOB U3MEPECHUSL.

5 — KHOIKa 3alycka M3MEPEHUW M BBOJA
pPE3yJIbTATOB B MaMSTh MPOLIECCOPA.

6 — KUIKOKPUCTATUIMYECKUI CTPOYHBIN
JTUACILIEH.

7 — THE3[10 MOAKIIFOYECHUS 3apPSIAHOTO YCT-
pOKCTBA.

W3mepurens napameTpoB
ANEKTPUYECKOTO M MarHUTHOIO
noneit BE-meTp-AT-002 npenna-
3HA4YeH NIl U3MEPEHUs IMapameT-
POB 3JIEKTPUYECKOTO0 U MarHUTHO-
ro TMOJIEM BHUIEO JUCIUICHHBIX
TEPMHMHAJIOB, KOHTPOJISI HOPM I10
AIIEKTPOMATHUTHON 0€30IaCHOCTH
B COOTBETCTBUHM C TpeOOBaHUSIMU
CanlIuH [19].

BHewnuii BUA WU3MEpPUTENS
IpeACTaBJIeH Ha puc. 9.1.

W3meputens BBHIMOJTHEH B
BUJI€ TMOPTATUBHOrO Mpudopa,
00BEUHSIONIETO B OJIHOM KOPITY-
Ce JATYUKHU-U3MEPUTENIH TIOTHO-
CTM MarHUTHOTO TIOTOKa M Ha-
OPSDKEHHOCTU  3JIEKTPUYECKOTO
nosisg, Oyiok mosnocoBbix (HY wu
BY) YCHJIUTENEN-IETEKTOPOB,
650k mudpoBoii 00paboTKH pe-
3yJIbTaTOB PETUCTpALUU, OJIOK
YOpaBJICHUS] W WHIUKAIAH, W
ook nutanus. Kopmyc mpubopa
BBIMIOJTHEH U3 CHHTETUYECKOTO
MaTepualia ¢ HU3KUM YpPOBHEM
JTURJIEKTPUUECKUX moTephb. s
yn00CTBa  MOJb30BaTENIsl  BCE
YIOPABJISIONIME OpPraHbl HU3MEpH-
Tensl  (BBIKJIIOYATENb  MUTAHUA,
KHOIIKM BBIOOpa pexXumMa U 3aryc-
Ka U3MEpEeHuil) BbIHECEHBI Ha Iie-
PEAHIO NaHedb npudopa U o0b-
€MHEHbl B OAWH OJIOK ympaBe-
Husa. B OokoBoil wactu npubopa
(cmeBa MojJ MHAMKATOPHOW IaHe-
JbI0) PACMOJIOKEHO THE3I0 MOA-
KJIFOUEHUS 3apsiIHOTO  YCTPOUCT-
Ba.
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9.4.2. YcrpoiictBo u padora usmepureiass BE-METP-AT-002

[IpuHuMn AeHCTBUS U3MEPUTENS MapaMeTpPOB AJIEKTPUUECKOTO M MAarHUTHOTO
1oJIel COCTOUT B MPeoOpa30BaHUU KOJIEOAHUMN 3JIEKTPUUECKOTO U MATHUTHOTO MOJIEH
B KOJEOAHMS DJIEKTPUYECKOrO HAIPSKEHUS, YaCTOTHOM (PUIbTpAllUd U YCHIICHUS
ATUX KOJIEOAHUHN C MOCIEIYIOUUM UX JEeTeKTUpoBaHHeM. [IpoaeTeKTupoBaHblii CUT-
HaJ TIOCTYIMaeT Ha aHaloroBo-1M(poBoil mpeoOpazoBarenb. PesynpTupyromue 4u-
CJIOBBbIE 3HAUEHHUS BEIIMYUH 3apETUCTPUPOBAHHBIX KOJEOAHUS JIICKTPUUECKOTO H
MarHMTHOTO MOJIEH aHAIU3UPYIOTCS BCTPOCHHBIM B U3MEPUTEIL MUKPOIIPOLIECCOPOM.
Pe3ynbTaT M3MepeHuil MHAULIUPYETCS HAa MATPUYHOM KUJIKOKPUCTAIIMYECKOM HWH-
JTUKaTOpE.

OyHKIMOHANIbHAS OJIOK-cXeMa U3MepuTens npuseaeHa Ha puc.9.2. IIpubdop co-
CTOUT M3 KAaHAJIOB U3MEPEHUS IJIOTHOCTH MArHUTHOTO MOTOKAa | M HampsKeHHOCTH
anextpruueckoro noiis II. Perucrpanus nonei npon3BOANUTCS NATYUK-U3MEPUTEISIMU
1 1 2 oIHOBPEMEHHO BO BCEM Auana3zoHe 4acToT. [loyueHHble curHansl nocie npea-
BApUTEIILHOTO YCUJICHUS B YCWIHNTENSIX 3 U 4 pa3fessitoTcsl YaCTOTHBIMU (DUIIBTPaMU
5, 6,7, 8 na HY u BY nonockl u ganee AETEKTUPYIOTCS B HE3aBUCHUMBIX KaHanax 9,
10, 11, 12. O6paboTka pe3yJbTaTOB U3MEPEHUN U BBIBOJI MH(DOPMAILIUK OCYIIECTRIIS-
etcst 6;oxom 11/

% M g By BN 1%
1

3
| —[6 10—
13 o 14 || 16
IT "
ZT 4
— 8 12— A
A 5

Puc. 9.2. ®yukmonanbhas 01ok-cxema usmepurtens «BE-METP-AT-002»
I — xanan u3MepeHus MIOTHOCTH MarHuTHOro motoka (MIT):
I — natunk-n3mepurens MII; 3 — npeaBapuUTENbHBINA YCUIUTEND CUTHAJIOB AATYMKA
MII; 5, 6 — akTUBHBIE MTOJIOCOBBIE (PMIIBTPHI BEICOKHX M HU3KUX 4acToT (AIIDOBY u
AII®HY) MII; 9,10 — kananst nerexktupoBanust BU u HY curnanos natunka MIT
II — xaHan U3MepeHus HaNPSKEHHOCTH deKTpudeckoro nois (I11):
2 — natuuk-uzMepurenb Jl1; 4 — npenBapUTENbHBIN YCUIIUTENb CUTHAJIOB JJaTYUKA
OII; 7, 8 —AII®BY u AII®HY JIT; 11,12 — kananer gerektuporanusa BY u HY cur-
HaJIOB jatunka DIl
IIT — 6510k 0OpPabOTKU CUTHAJIA U BBIBOJIa HUH(pOpMAITUN
13 — ananoroBo-1iudgpoBoit mpeodpazoBareinb; 14 — npoueccop; 15 — 610k ynpasJe-
HUS TIPOLIeCCOpPOM; 16 — KUAKOKPUCTATNYECKUN anhaBUTHO-ITUGPOBOM IUCTIIEH
MaTPUYHOTO TUIA; 17 — 3BYKOBOM CUTHAIU3ATOP.
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Tabnuua 9.3
Texnnueckue xapakrepuctuku nzmepuresst BE-METP-AT-002
[Tapametp Jnanazon | 3HaueHue
nosoca 1
5T —2000 I'g
(HY mons)
Jnanason vactot: ot 5 I'n 1o 400 xI'n Honoca 2
2 xI'u — 400 xI'
(BY nouns) H H
Jlnanas3oH cpeIHEKBaApATHUECKUX 3HAUCHUH | mosioca 1 ot 8§ B/Mm— 100 B/m
HAIIPSKEHHOCTH DJIEKTPUYECKOTO OIS rosioca 2 0,8 B/m — 10B/m
Jlnana3oH CpeTHEKBAIpaTUUYECKUX 3HAYCHUN | rtojoca | 0,08 MxTn — ImkTn
TJIOTHOCTH MAarHUTHOTO TOJIS nosjoca 2 8 HTn— 100 HTn
Hpezxeﬂum JOIyCKAaeMON OCHOBHON OTHOCH- | pomoca | £20%
TEJbHOMW MOTPEIIHOCTH U3MEPEHUS HAIIPsI-
KEHHOCTH 3JIEKTPUYECKOTO IOJIS rosoca 2 +20%
IIpenensl nomyckaeMo OCHOBHOM OTHOCH-
TENbHOU MOTPEIIHOCTH U3MEPEHUS TUIOTHO- | rommoca 1 +20%
CTH MarHUTHOTO MOJIst

9.5. DKcnepuMeHTAJIbHAS YaCTh

1. Jns mpoBeneHUs 3aMEepOB Ha dKpaHe mpubdopa orpaxkeHo "Brioepute pexum"
kHOMKON "BriOop" BBIOpaTh (10OMBAsSCh MUTAHUS COOTBETCTBYIOIICH HAJIHUCH) pe-
KUM «ATtectanus» (u3mepenue nonHoro mnossi). Kaonkoit "BBoa" BKIIFOUUTH BbI-
OpaHHBIN PEKUM U3MEPECHUI.

2. IloMecTuTh U3MEPUTEIIb TaK, YTOOBI TCOMETPHUECCKUM IIEHTP TIEPEIHEH TOpIle-
BOU IMaHeNu Mpudopa HaxXOAUJICA B TOUKe n3Mepenus (Ha pacctossauu 0.5 M oT 2Kpa-
Ha B/IT Ha nepnenaukyisipe K ero ueHtpy). HauanpHas opueHTanus npudopa A0mK-
Ha OBITH TaKOM, YTOOBI CTpeJiKa Ha JIMIEBOUW MaHeNn ObLIa PacroioKeHa FOpU30H-
TaJbHO, INEPNEHAUKYIApHO Iockoctn skpaHa BJIT. Haxarmem knonkm "Bsox"
BKJIFOYUTH U3MEPEHHUE.

3. Jlo’kaBIIMCh 3BYKOBOT'O CUTHAaja, CBUIETEIbCTBYIOIIETO O BBIMOJHEHUM H3-
MEpeHUs, IEPECOPUCHTUPOBATh U3MEPUTETh TaK, YTOOBI CTpEKa, OCTaBasCh B TOPH-
30HTaJbHOM TMJIOCKOCTH, ObUIA OpPUEHTHMpOBAHA MapaUIEIbHO IUIOCKOCTH HJKpaHa
BIT. Haxxatuem kHonku "BBoja'" BKIIOUUTH U3MEPEHHUE.

4. JloxaaBIMCh 3BYKOBOTO CHUTHAjla, CBHJIETEJIBCTBYIOIIETO O BBIMOJHEHUH W3-
MEpEeHHUs, IEPEOPUCHTUPOBATH U3MEPUTENH TaK, YTOOBI CTPEIKa Ha JUIEBOM MaHEIH
ObL1a pacrosiokeHa BepTukanbHo. Haxkatrem kHomnku "BBoj" BKITIOUNTH U3MEpPEHUE.

5. J10’K1aBIIMCh 3BYKOBOTO CUTHala, CBUIETEIbCTBYIOUIETO O BBIMOJHEHUH W3-
MepeHHs, HaXkaTh Ha KHOMKY "BBon". Pe3ynbTaTsl npoaenaHHbIX U3MEPEHU OyIyT
ABTOMATUYECKH 00pabOTaHBI MPOIIECCOPOM H3MEPHUTENS U aOCOIIOTHBIC BEITUYUHBI
BEKTOPOB HANPSKEHHOCTHU JIEKTPUUECKOTO MO U INIOTHOCTA MAarHUTHOTO MTOTOKA B
JIBYX YaCTOTHBIX JAUana3oHax OyAyT BbICBEUEHBI HA UHAUKATOPE U3MEPUTES.
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6. llocie OKOH4YaHUS U3MEPEHUN CIEAYEeT 3alHucaTh Pe3yJIbTaThl B IIPOTOKOJ W3-
MEpeHuil U, HaxkaB Ha KHOMNKY "[luranue", BbIKIIOUNTH Npubop. Muaukarop Ha ma-
HEJIW U3MEPUTEINSI MOracHeT. Pe3ynbTaThl 3aMEpOB 3aHECTH B NMPOTOKOJ MO IpPUBE-
JEHHOHN HIDKE (hopMe.

IIPOTOKOJI No

HU3MEepPEeHUS HANPAKEHHOCTH JIEKTPOMATHUTHOIO
MOJISL M 3JIEKTPOCTATHYECKOI0 MOTeHIUaa Ha padouux mectax (PM)
OT« » 20 roaa

1. Mecto npoBeicHUSI U3BMEPEHUI:
2. HopMaTuBHO-TEXHUYECKAS] JOKYMEHTALIUS:
3. 3MepeHust npoBOUINCH B IPUCYTCTBUU MPENOAABATEIA:
4. CpencrTBa U3MEpEHHUIL:
5. Xapaxkrtep paboTsl 000pyT0BaHUS:

Pe3ynbTaTel H3MEpEHUI:

Hanpsxk€nanocts anektpu- | [InoTHOCTE MAarHUTHOTO
YeCKOro 1oJjs, B/m 1notoka, H1a
B nuanazone gacTotT B nuanazone gacTot
STu—2xkln |2-400klm | STo-2 kI |2—400 k11
Mecto npoBeIeHUS U3-
MEpEeHUN S =z S = S S
S S 0 0
3 e T 3 e T 5 o T 5 o T
ol & | 28| & |28 & |23 &
zz| E 1 E2| B |2z E |2z B
E 8 = E 8 = E 8 = E 8 =
sS| QO |8 © | g8l © |§g| ©
S/ S/ S/ S/
BennunHa OTKIOHEHUS <25 <2,5 <250 <25
Knacc ycnoBuii Tpyna

[Ipumeuanue: M3mepeHusi mpoBOAUTH TPOEKPATHO, B MPOTOKOJI 3aHOCUTH CpE-
HUE 3HAYCHUSI.

3akmroueHue: B pesynbrare npoBeJ€HHBIX HHCTPYMEHTAIBHBIX U3MEPEHUN U Ha
OCHOBAHMM HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIMN YCTAaHOBJIEHO:
— YpOBEHb HaIpPSKEHHOCTH 3JEKTPUUYECKOTO MOJI B AMana3zoHe yactoT 5 [y — 2
k['11 (HE)/COOTBETCTBYET NOMYCTUMBIM 3HAUECHUSIM;
— YPOBEHb HANPSKEHHOCTHU AIEKTPUUECKOTO MOJA B Auana3zoHe yactoT 2 k' — 400
K['11 (He)/COOTBETCTBYET AOIYCTUMBIM 3HAUECHUSAM;

— YpPOBEHb MAarHMTHOM WHIAYKIMU B 1auanazoHe yactor S5 Im — 2 kI
(HE)/COOTBETCTBYET JOMYCTUMBIM 3HAUCHUSIM;
— YpOBEHb MArHMUTHOM MHAYKUMH B jauanazoHe dyactor 2 kI — 400 kI

(HE)/COOTBETCTBYET JOMYCTUMBIM 3HAYCHUSIM.
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9.6. MeponpusiTUS 10 CHUKEHHIO YPOBHEH 3J1eKTPOMATHUTHBIX U3J1yYeHUH

Hcnonb3oBaHue  MAJOM3JIYYaKOIIMX  BHACOAUCIVICHHBIX TEPMHMHAJIOB
(BAT). IlockonbKy HMCTOYHUK BBICOKOTO HANPSKEHUS AUCIUICS] C JJIEKTPOHHO-
aydeBort Tpyokou (DJIT) — cTpounslil TpaHchopMaTop — rMoMenaeTcsi B 3aJHeH Uin
6oxoBoit yactu B/IT, To HEoOxoaumo ucnonb3oBath BT, skpaHupoBaHHBIC C ATUX
CTOPOH METAJNIMYECKUM KOXKYXOM. B KauecTBe 3KpaHUPYIOLIEr0 KOXKYyXa, MOKET BbI-
CTYyMaTh KOPIyca U KOXKYXU U3 (POPMOBOUYHBIX MATEPHAIIOB C ATFOMUHUEBBIM, JIATyH-
HbIM U JIPYTUMH METAJUIMYECKUMHU HamnojaHuTeassMu. OMU ¢ moBepXHOCTH U uyepes
noBepxHOCTh 3KpaHa DJIT skpaHupyeTCsi ¢ TOMOIIBIO MPOBOJSAIIETO MOKPBITHS, Ha-
HOCHMOTO Ha BHYTPEHHIOK WJIM BHEIIHIOK IIOBEPXHOCTH IPEIOXPAHUTEIHHOTO
CTEKJIa; WIH K€ C TTIOMOIIBIO JIOMOJHUTEIHLHOTO 3alUTHOTO (UIBTPA, KOTOPHIA pac-
IIOJIAraeTcs NepPe] SKPaAaHOM.

IlpumMeHeHHe BHEIIHUX 3alUUTHBIX (UIBTPOB. YCTAaHOBKA 3aIIUTHOIO
¢unbTpa Ha DJIT cHmxaer ypoBenb OMU B 2 — 4 pa3za 1115 yenoBeka, CUJISALIETO Te-
pell 3KpaHOM, yMEHbIIasl 3JEKTPUUYECKYyI0 coctaBiswomyo OMU [I9BM B Heno-
CPEACTBEHHOM OJIM30CTH OT SKpaHa, U BOBCE HE CHIKAs, @ MOXKET 1K€ yBEIUYUBAs
MHTEHCUBHOCTH T0JI1 B CTOPOHBI OT 3KpaHa 1o ocu IJIT Ha paccrosHusx 6onee 1 —
1,5 m. TlosTomy Gosee 3 (PEeKTUBHBIM SBISIETCS] TPUMEHEHUE KOHCTPYKUUNA (UITBT-
POB C JIONOJIHUTEIBHBIM KPAHUPOBAHUEM OOKOBBIX CTOPOH JMCILIEEB.

PauunonanbHoe pacnoJioxkenue padbouux mect. [Ipu paccMoTpenun Bompoca o
pa3mernieHnu pabounx mect orneparopor [I9BM B momemeHnn HEOOXOAUMO YIUTHI-
BaTh, YTO B 3TOM CJIy4ae Ha Omeparopa MOXKET OKa3blBaTh HETAaTUBHOE BO3JCHCTBUE
HE TOJILKO TOT KOMITBIOTEP, 32 KOTOPHIM OH pabOTaeT, HO U APYrue KOMIBIOTEPHI, Ha-
XOASAIIMECS B TAHHOM ITOMEIIECHUH.

Jns nckmouenus takoro BiausHuA BJIT nomkHBI, 1O BO3MOXHOCTH, pa3me-
IaThCS B OJIUH PAJT HA PACCTOSIHUM 00JIee OJTHOTO METPa OT CTEH.

Pabouune mecta onepaTopoB JOJKHBI ObITh HA PACCTOSIHUM HE MeHee 1,2 MeTpoB
Mexay coboit. Jlomyckaetcst Takxke pazmenienue BJIT B popme «pomarkuy. OnHako
CIeAyeT YYUThIBATh, UTO KaKUM Obl HU OBLIO PacCIlONIOKEHHE KOMIIbIOTEPOB B pado-
YeM MOMEIICHHUH, 3aHsIs1 CTeHKa KOMITbIOTEpa HE JIOJKHA OBITh HaIlpaBjeHa B CTO-
pPOHY Apyrux pabouyux mect. Eciu 3TOro HEBO3MOXKHO JOCTHYb C MOMOIIBIO paluio-
HAJIbHOW TJIAHUPOBKHU MOMEIIEHHUS, TO B KOHCTPYKIIMU pabOvero croyia HeoOX0oAuMO
IIPEIYCMOTPETh BO3MOKHOCTh MOHTUPOBAHUS 3JIEKTPOMATHUTHOI'O SKpaHa CO CTOPO-
HBI, K KOTOpO# oOpaiieHa TeiibHas yacth B/IT.

9.7. KOHTpoOJIbHBIE BONIPOCHI

1. B uem 3akitouaeTcs 1€ BHITTOJIHCHUS JAHHOW TabopaTOpHOM paboThI?

2. Yo Takoe 37eKTPOMarHUTHBIE MOJIsA, 00JaCTh X BOZHUKHOBEHHMS?

3. KaknuMu TOKyMEHTaMy HOPMHUPYIOTCS ITAPAMETPBI JIEKTPUUECKUX U MATHUTHBIX
noJien?

4. KakuMm npruOopoM U3MepsIOTCs 3JEKTPOMArHUTHBIE MOJIS, TPUHIIUI €r0 padoThI?

5. Kak BIUSAIOT 3JIEKTPOMArHUTHBIE TIOJISI HA OPTAHU3M YEI0BEKA?

6. MeponpusaTHs 0 CHUKEHUIO ITapaMeTPOB JIEKTPOMATHUTHBIX TOJIEH?
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