MUWHHCTEPCTBO OBPA3OBAHUS 1 HAVKU POCCUICKON ®EJEPALIIN
®EJIEPAJILHOE 'OCY JAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUPEXXJIEHME BBICIIEI'O [TPOPECCUOHAJIIBHOI'O OBPA3SOBAHNS
«POCTOBCKHUI I'OCYJTAPCTBEHHbBIN CTPOUTEJIbHBIN YHUBEPCUTET»

C.JI. Ilymenko, E.C. ®wib, E.B.Oennna

[[pakTUKYM IO AOAUCLIUILJIIMHE
«BbeB0ornacHoOCTE XMBHeIesITeJILEHOCTU»

Ymeepotcoeno pedaxyuonno-uzoamenbCkum co8emom
VHUBepcumema 8 Kavecmae yueoHo2o nocooust

PocroB-Ha-/lony
2013



VJIK 658.382
T100

PeuienseHT: goueHT Kadeapbl
«IIpou3BoacTBEHHAsE OE30MACHOCTHY
MHCTHUTYTA SHEPTE€TUKU U MAIIMHOCTPOCHUS
JIOHCKOTO rocyAapCTBEHHOIO0 TEXHUYECKOTO yHUBepcuTeTa B.M.I"apmmn

IMymenko C.JI., ®uasb E.C., ®eguna E.B.
I100 IIpakTUKyM IO JUCIHUILIMHE «be30MacHOCTh KU3HEICITCIbHOCTHY: ydeOHOe
nocobue. — Pocros H//1: PocT. roc. ctpout. yu-T1, 2013.— 104 c.

Cocrout u3 8 mabopatopHbIX padOT MO MPOU3BOJICTBEHHOW CAaHUTAPUU U TUTH-
eHe Tpyaa. [IpuBoasTcs TpeOoBaHUS K MOPSAKY BBIMOJIHEHUS U 0OpMIICHHIO J1a00-
pPaTOPHBIX padOT MO JUCHUIUINHE «be30MacHOCTh KU3HeAeITeIbHOCTHY. Pacemarpu-
BAIOTCSI OCHOBHBIE CBEJICHUS O BPEIHBIX M OMACHBIX MPOU3BOJCTBEHHBIX (PaKkTOpax u
VX BO3JICHCTBUM HA OPraHW3M 4YeJIOBEKA. M3II0KE€HBl NMPUHLMIBI TUTHEHUYECKOTO
HOPMHUPOBAHUS BPEAHBIX U OMACHBIX MPOU3BOJICTBEHHBIX (PAKTOPOB, CIIOCOOBI U Me-
TOJBI UX U3MEpPEHUs. /JaHbl OCHOBBI OIEHKU CAaHUTAPHO-TUTHMEHUYECKON 00CTaHOBKHU
Ha pabouyux MecTax U pa3padOTKU MEPONPUATUN 1O 3aIIUTE OT BPEAHBIX U OMACHBIX
MIPOU3BOJICTBEHHBIX (PAKTOPOB.

[IpenHazHayeHO IsI CTYJEHTOB BCEX CIIELIMAJIBHOCTEN U HANPAaBICHUN MOATO-
TOBKHM OYHOU U 3a04HOU (popM oOyueHusl, u3ydarmux AUCIUIUIHY «be3onacHocTh
KU3HEIESITEIIBHOCTUY.

YK 658.382

© PocToBCcKHil rOCY1apCTBEHHBIN
CTPOUTENbHBIN yHUBEpCUTET, 2013

© Ilymenko C.JI., @uns E.C.,
®eanna E.B., 2013



N o

COJEPKAHUE

TpeOGoBaHus K MOPSAKY BBIMOIHEHUS U O(DOPMIICHHIO J1aOOPATOPHBIX
paboTt

JlabopatopHasi pabota «OlLeHKa MHUKpPOKJIMMAaTa MPOU3BOJCTBEHHOMN
Cpenb»

JIaGopartopHas pabota «O1eHKa KOHIICHTPAI[MH TBLIN B BO3IyXe pado-
9eil 30HbI BECOBBIM METOJOM)

JlabopaTtopHast pabora «OIlleHKa KOHIIGHTPAIlMU BPEIHBIX BEIICCTB B
BO3/yXe pabouei 30HbD»

JlabopaTtopHast pabora «OrmeHKa ITyMOBOW OOCTaHOBKH Ha pabodmx
MeCTax»

JlabopatopHas pabota «O1ieHka BUOpauu Ha pabo4unx MeCTax»
JlabopatopHas pabota «O1ieHKa OCBEIIEHHOCTH Ha pab0YuX MEeCTax»
JlabopatopHasi pabota «OIleHKa COCTOSHUS W pacyeT 3a3eMIICHUS
AIEKTPOYCTAHOBOK)

JlabopatopHasi pabora «OIlleHKa 3JEKTPOMArHUTHOTO H3IYy4YEHUS OT
I[I9BM»

Jlureparypa

20
28
37
50
65
80

94
101



1. TPEBOBAHUAA K ITIOPAAKY BBIIIOJIHEHUA U O®OPMJIEHUIO
JIABOPATOPHBIX PABOT

OtueTsl 0 1a0OPaTOPHBIM PabOTaM ClIEAYET BBIOIHATH B OTJACIBHON TETPa/IH,
Ha TUTYJIHHOM JINCTE€ KOTOPOU YKa3bIBAIOTCS: HHCTUTYT; Tpymia; GaMuius, uMs, OT-
4eCTBO CTYACHTA, HOMEp 3aueTHOW KHWXKU. Kaknmas mociemyromas JabopaTopHast
paboTa 10JKHA HAYMHATHCS C HOBOM CTpaHMIIbI.
Kax b1t oTueT 10mKeH CoaepKaTh:
1. HaumenoBanue 1ab0paTopHON pabOTHI.
2. llenb paGoOTHI.
3. OOmue cBeneHus (KpaTkasi TEOpHs BOIIPOCa U MPUMEHsIEMbIe TPHOOPHI).
4. HopmaTtuBHbIe TpeOOBaHUS K TapaMeTpaM (PakTopoB, OIICHUBAEMBIX B paboTe.
5. DkcnepuMeHTal bHas 4acTh (HEOOXOAWMBbIE TAaONUIBI M PUCYHKH YKa3bIBACT
IPEToIaBaTelb).
6. BbIBOZIBI O COOTBETCTBMM M3MEPEHHBIX MapamMeTpOB HOPMATHBHBIM TpeOoBa-
HUSIM.
7. Pexomennamuu (00IIMe MEPOIPHUATUS MO CHIKCHHIO BO3JIEHCTBHS BpPEIHBIX
MIPOU3BOJICTBEHHBIX ()aKTOPOB M MHAUBUIYATbHbBIE CPEJICTBA 3AIIUTHI PAOOTHUKOB).



2. TABOPATOPHAS PABOTA «OHEHKA MUKPOKJIMMATA
ITPOU3BOJACTBEHHOMU CPE/JbID»

2.1. ean padoTsbl

O3HaKOMIIEHHE C OCHOBHBIMM CBEACHHUSAMU O ITapaMeTpax BO3AYLIHOW cpeisl U
UX BIMSHUU HA OpPraHU3M 4eJIoBeKa. M3ydeHue NpuHIMIOB TMTMEHNYECKOr0 HOpMHU-
pOBaHUs MAPaMETPOB MUKPOKJIMMATa B MPOU3BOJCTBEHHBIX OMEIIECHUSIX U Ha pabo-
yux MecTax. OCBOEHHE METOJOB U CIIOCOOOB U3MEPEHHS TAPAMETPOB MUKPOKIMMATa
U U3MEpUTENbHBIX NMpUOOpoB. [IproOpereHre HAaBBIKOB CAHUTAPHO-TUTMEHUYECKOM
OLICHKM MUKPOKJIMMATa U pa3pabOTKU MEPONPHUITHIA 110 YIYyYIIEHUIO YCIOBUHI TPY/a.

2.2. OOummue cBeaeHus

MuKpOKJIMMAT NPOU3BOACTBEHHBIX IMOMEIIEHUI — 3TO IMapaMeTphl BO3AYIL-
HOM Cpelbl IOMEIEHUI, COBOKYITHOCTh KOTOPBIX OIPEAEINIAET NEHCTBUE BO3AYLIHOM
Cpellbl Ha OPTaHHU3M YeJIOBEKa.

ITapaMeTpbl MUKPOKJIMMATA W €IMHHUIbI MX H3MEPEHHUS:

— TeMIieparypa Bo3ayxa, °C;

— TeMIieparypa noepxsocrei, °C;

— OTHOCUTEJbHAS BIAXXHOCTh BO311yXa, %;

— CKOPOCTb JBMYKEHUS BO3/1yXa, M/C;

— MHTEHCHBHOCTH TEIIOBOTO 00IydeHus, Br/m2,

PaznuuaroT abCONIOTHYI0, MAKCUMAJIBHYI0O U OTHOCHUTEJIbHYIO BJIAXXHOCTH BO3-
ayxa.

AGCOJIIOTHOl BJIAKHOCTBIO O, I/M° HAa3hIBAETCS MACCOBOE KOJMYECTBO BOJS-
HOTO mapa, coxeprxkaierocs B 1 M3 Biaxxnoro Bosmyxa. MakcuMaibHast BJAKHOCTD
0,,» T/M® — MaKCHMalbHO BO3MOKHOE COJIEP)KaHHE BOASHOIO Mapa B BO3IyXE IpH

naHHOM TemrmepaType. OTHOCHTEJbHASl BJIAKHOCTh (9 — OTHOIICHHE a0COIIOTHOMU
BIIQXKHOCTH O K MAaKCHMAJIbHOU BIIAXXHOCTH p,, IIPU OJHOM U TOU XK€ TeMIeparype:

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

IIpousBoacTBeHHas1 cpea — NPOCTPAHCTBO, B KOTOPOM OCYIIECTBIISIETCS TPY-
JI0Basi IESITENIbHOCTh YesioBeKa. K aneMeHTaM mpou3BOACTBEHHOM CpeAbl OTHOCATCS:
MpeaMeThl Tpyda, CpelIcTBa TpyAa, MNPOAYKTHl TpyAa, BSHEPrus, NTPUPOIHO-
KJIMMaTU4YecKue PaKkTopbl, paCTeHUS, )KUBOTHBIE, TIEPCOHAIL.

IIpou3BoACTBEHHbIE NMOMELIEHUS] — 3aMKHYTHIE IPOCTPAHCTBA MPOU3BOI-
CTBEHHOM CpeJibl, B KOTOPBIX MOCTOSIHHO (TI0 CMEHAM) WJIA EPUOINYECKH (B TEUCHHE
paboyero JHS) OCYIIECTBISIETCS TPYAOBast 1€ATEIbHOCTD JIIOIEH.

PabGouasi 30Ha — IPOCTPAHCTBO BBHICOTOM A0 2 M HaJ YPOBHEM I10JIa, HA KOTO-
PBIX HAXOJATCA MECTa MOCTOSIHHOTO MJIM BPEMEHHOTO NPeObIBAHMS pa0OTAIOIIHX.

Paboyee MecTO — y4acTOK MOMEILIEHUS, HA KOTOPOM PabOTaIOLUN MOCTOSTHHO
WJIM BPEMEHHO MPeObIBAET B MPOLECCE TPYAOBOU AEATETbHOCTH.

X0J10IHBII MEePHUO oA — MEPHUOJ T'0/1a, XapaKTEPU3YEMbIl CPEIHECYTOUHOMN
TEMIIEPATYpON HApyKHOTO BO31yXxa, paBHoil +10° C u HuXKe.



Tenabld mepuoa roga — IMEpUOJ T'OAad, XAPAKTEPU3IYEMBIM CPEIHECYTOUYHOM
TEMIIepaTypoi Hapy>KHOTo Bo3ayxa Beimie +10° C.

CpeanecyTouyHasi TeMIepaTtypa Hapy»KHOTO BO3JyXa — CpEIHSs BEIMYMHA,
U3MEpPEHHAs B ONPEICICHHBIE YaChl CYTOK Y€pe3 OJIMHAKOBbIE HHTEPBAIbl BPEMEHH.

TemsoBasi Harpy3ka cpenbl (THC) — coueranHoe IeiCTBUE HA OpraHU3M 4e-
JIOBEKa mapamMeTpoB MUKPOKJIMMATa (TeMIlepaTypa, BIKHOCThb, CKOPOCTh JIBHXKCHUS
BO3/1yXa, TEIJIOBOE OOJIy4EHHE), BBIPAXKEHHOE OJJHOYMCIIOBBIM ITOKa3aTeneM B °C.

Bausinue mapameTpoB MUKpPOKJINMaTa
Ha MPOU3BOACTBCHHYI0 AC€ATEIBbHOCTD Y€/I0BCKA

Kaxxnp1it B OTACIBHOCTH M B PA3IUYHBIX COYCTAHUAX MapaMeTPhl MUKPOKIMMA-
Ta OKa3bIBAIOT BIUSAHKUE Ha (YHKIIMOHAIBHYIO JACSATEIHHOCTh YEJIOBEKA, €T0 CaMOUyB-
CTBHUE U 3710poBhe. Kak ciencreue, nmapameTpbl MUKPOKJIMMATA BIHUSIOT HA MPOU3BO-
JTUTENBHOCTD TPY/IA U Ia)KE HA MTOKA3aTeNld TpaBMaTU3Ma.

Boicokasi TeMnepaTypa BO3ayXa CrocoOCTBYeT OBICTPOMY yTOMJIEHHUIO pabo-
TAOIIET0, MOXKET MPUBECTU K IMEPErpeBy, TEIUIOBOMY yAapy Wiu mpod3adoieBa-
Huto. Huzkasi Temnepatypa MOXeT BbI3BaTh MECTHOE UJIM OOIIEEe OXJIAKICHHE
OpraHusMa, CTaTh MPUYMHON MPOCTYAHOTO 3a00JeBaHUs WM OOMOpoKeHus. BbI-
COKasi OTHOCHTEJIbHASI BJIAXKHOCTH MPU BHICOKOW TeMIepaType BO3JyXa CIIo-
coOCTBYET IEpEeTPeBy OpraHU3Ma, IPH HU3KOW - YCHIIMBAET TEIIOOTAAYy C TOBEPX-
HOCTH KOXH, 9TO BEJIET K MEPEOXJIaXACHUI0 oprann3mMa. Hu3zkasi BJIaKHOCTH BHI-
3BIBACT TIEPECHIXaHUE CIAU3UCTHIX 000JOUEK NbIXaTeNbHBIX MmyTed. [1oABUIKHOCTD
BO31yXa 3(QPEKTUBHO CMIOCOOCTBYET TEILIOOTAAUYe OpPraHU3Ma YeIOBEKa U MOJIOXKU-
TEJHLHO BIMSICT MPU BEICOKUX TEMIIEpaTypax U OTPHUIATEIIEHO — IIPH HU3KUX.

CyOBeKTHBHBIE ONTYIICHHUS YeJIOBEKa MEHSIOTCS B 3aBUCHMOCTH OT MU3MCHCHUS
napamMeTpoB MUKpOKIuMaTta (tabi. 2.1)

Tabmwnia 2.1.
3aBUCHUMOCTh CYObEKTHBHBIX OIIYIICHUN YEJIOBEKA OT apaMeTPOB paboyeil cpeibl

Temmiepatypa | OTHOCHTEIbHAS BIIAXK-
. CyObeKTUBHBIC OLIYIICHUSI
BO3yXa, °C HOCTbh BO3/1yXa, %0

21 40 Hauboee npusiTHoe cOCTOsSIHUE
75 Xopoliee, ClIOKOWHOE COCTOSTHUE
85 OTCyTCTBHE HENPUSTHBIX OIIYIIECHUM
90 VcranocTh, MOAaBICHHOE COCTOSHUE

24 20 OTCyTCTBHE HENIPUSTHBIX OLIYIIICHHI
65 HenpusiTHble onrynieHust
80 [ToTpeOHOCTH B TOKOE
100 HeB03MOXKHOCTH BBITIOJTHEHHSI TSKEJION pabOThI

30 25 HenpusiTHble OlIyIIeHHsI OTCYTCTBYIOT
50 Hopwmanpnast paboTocrocoOHOCTh
65 HeB03MOXKHOCTD BBITIOJTHEHHMSI TSKENI0M pabOThI
80 [loBbIIIEHNE TEMITEPATYPBI TENA
90 OnacHOCTB TSI 37I0POBBS




B onpeneneHHOM HMHTEpBaJle U3MEHEHMUS YKa3aHHBIX MMapaMETPOB OPraHU3M
YeJioBeKa, MPEJICTaBIISIONINI cO00i TepMOJMHAMUYECKYIO CUCTEMY C BHYTPEHHHUM
UCTOYHUKOM DOHEpPTrUH, CHOCOOEH CaMOCTOSTEIbHO MPHUCIOCAOIUBATBCA K
OKpY>KalolUM yclIoBUsIM. Takast CmoCOOHOCTh Ha3bIBAETCA TEPMOPETYIISIITUCH .

Tepmoperyasiuuss — 3TO COBOKYIHOCTb (PU3MOJIOTUUYECKUX M XUMHUYE-
CKHMX IIPOLIECCOB B OpPTaHMU3ME YEJIOBEKA, HANPABIECHHBIX HA NONJEPKAHUE I1O-
cTostHHOM TemnepaTypsl Tena (36,6+0,5 °C), He3aBUCUMO OT BHEIIHUX YCIOBUU U
TSXKECTH BBITIOTHAEMON paboThl. TepMoperynsius HaX0qUTCs MO KOHTPOJIEM LIEeH-
TPaJIbHOW HEPBHOW CUCTEMBI.

Pasznuuaror XuMH4YeCKyI0 U (PU3NIECKYIO TEPMOPETYIISIIIHH.

XuMHn4yeckasi TEpMOPeryasiiisl peryjJupyeT TEIUIOBBIICICHUE OPraHu3Ma U
JOCTUTAETCA ocyiabiieHneM OOMeHa BEIIECTB MPHU yrpo3e MeperpeBaHus OpraHus-
Ma WJIM YCUJIEHUEM €T0 IIPU NEPEOXTIaXKACHUU. POIb XMMUYECKOW TEPMOPETYIISALINU B
TEIUIOBOM PaBHOBECHUM OPraHU3Ma C BHEIIHEN CPEION HEBEIIMKA.

Du3nvecKas TepMOpPeryJaslus pEeryjiupyer OoTAady Telja B OKpYXKaro-
IIYI0 Cpeny B BUAE MHPPAKPaCHOrO0 M3JIYUYEHHMs 3a CUET HarpeBa BO3AyXa, OMbIBa-
IOIIIETO TTOBEPXHOCTh TeJa YeloBeKa (KOHBEKIUS) U UCMIApeHHs Biaru (mora) ¢ mo-
BEPXHOCTH Teja M CIU3UCTBHIX 000J0YEeK BEPXHHUX JAbIXaTeNbHbIX MyTeu. [lpu
aTOoM cBbIlIe 80% Teruia oTraercs yepes KOKHbBIN IMOKPOB.

CooTHOmEHHE MEKY PA3TUYHBIMU BUJIAMU OTIAYU TEIUIA MOXKET W3MEHATh-
CS B 3aBUCUMOCTH OT METEOPOJIOTHYECKUX YCIOBUM U COUYETAHUS MTapaMETPOB.

Tak, HanpuMep, IPU MOBBIIIEHUH TEMIIEPATYPBI BO3AyXa, OrPAKIAIOIINX KOH-
CTPYKLUHM ¥ MPEAMETOB TEIUIOOTAAYa YEJIOBEKA IyTEM KOHBEKLIHMHU U HM3JIYyYEHHS
3aTPYyIHAETCS, a UCITAPEHUEM YBEIIMUNBACTCS. B TaKKUX yCIIOBUSAX IPU OTPaHUYEHUN
UcrapeHus (KauecTBO OJICXkKIbl) MOKET HACTYNUTh MEPErpeB OpPraHmu3Ma, BhI3BAHHBIM
HapylieHrueM (pyHKIUU TEPMOPETYIISIINU, Ha3bIBAEMbIN TETUIOBBIM yaapoM. CUMIITO-
MBI TEIUIOBOTO yJapa - MOBBIIICHUE TEMIEPATYPhI Tella, 0OUIbHOE TTOTOOTACICHHE,
pPaccTpONCTBO KOOPIMHAIIMY ABMKECHHH, CUIIbHAS TOJIOBHAS OO0Jb.

Hapymienue BoiHO-c0JIEBOTO OOMEHA B pe3y/ibTaTe MHTEHCUBHOTO MOTOOT/ENE-
HUSI MOXKET MPUBECTU K TaK Ha3bIBAEMOM CyZOPOXKHOU 00Jie3HU (CyA0pOru - 0COOEH-
HO YaCTO B MKPOHOYHBIX MBIIIIAX). TemIoBoi yaap u cy0pord MOTYT 3aKOHYUTHCS
CMEPTENBHBIM UCXOJOM.

HeGnaronpusarHoe BO3ACHCTBHE HU3KOW TEMIEpaTyphbl BO3AyXa W, KaK Clel-
CTBHUE, MEPEOXJIAXKICHUE OpPraHu3Ma 4YeJoBeKa NMPUBOJIUT K 3a0o0JieBaHMIM mepude-
pUYECKONl HEPBHOW CHUCTEMBI, OCOOEHHO MOSCHUYHO-KPECTIIOBOMY pPaJAUKYJIUTY,
HEBPAJITUHU JULEBOr0, TPOUHUYHOTO, CEAANMIIHOTO U IPYTHUX HEPBOB, 00OCTPEHUIO
CYyCTaBHOT'O MBILIIEYHOTO peBMAaTU3Ma U JIp.

[ToBeimIeHHAsT BIAXKHOCTh BO3/IyXa YCYTyOJsieT OTPHUIATEILHOE JCHCTBUE BBHICO-
KMX M HU3KUX TEMIIeparyp, 3aTpyAHSET TEIUIOOTAady 3a cueT noteHus. Huskas
BJIAXKHOCTh MPU BBICOKOW TeMIIEpaType MPUBOJUT K MOSIBJICHUIO CYXOCTH CIU3HU-
CTBIX 000JIOUEK BEPXHUX JIbIXaTEIbHBIX MyTeH (BO3HUKAET CyXOH KaIllesb 1 T.11.)

[ToBblIllIEHHAs] CKOPOCTH JBUXEHHUS BO3AYyXa B YCJIOBHUSX HH3KOW TEMIIEpATypPhI
YBEJIMYUBAET TEIIOOTIa4yy, BOSHHKAIOT MEPEOXJIXKIACHUE U MPOCTYIHbIE 3a00JieBa-



Hus. B YCIIOBHAX BBICOKOM TEMIICPATYPLI OoubIIas CKOpPOCTb ABHIKCHHA BO3yXa HC
BCCTrAa IpUBOAUT K YBCIIMUCHUIO TCINIOOTAAYN TCJIA YCJIOBCKA.

2.3. HopmartuBHbIe TpeOOBaHUSA

HopmatuBHbIe TpeOoBaHMSA K BO3AYXYy palodeid 30HBI M MapameTpaMm MHUKPO-
KJIUMaTa MPOU3BOACTBCHHBIX MoMeneHuid yctaHoBiieHsl B [TOCT 12.1.005-88 [1] u
CanlluH 2.2.4.548-96 [3], CIT 60.13330.2012 [4]. [IpuHATEI ONITHMAJIbHBIE U T0ITY-
CTHMBbIE TTapaMeTpbl MUKpOKIUMaTa. BeiOOp mapamMeTpoB OCYIIECTBISETCS B 3aBH-
CHUMOCTH OT Mepuoaa roaa (cM. 1.2.2) 1 KaTeropuu pador, KOTopas MPUHUMACTCS
Ha OCHOBE MHTEHCHBHOCTH OOIIMX SHEProsarpaTr opraHu3ma B Kkay/d (BT) mpu BbI-
HOJHCHUH JaHHOTO BHJa paboT (cM.Tab. 2.2)

Tabmnura 2.2.
Pasrpanndenue paboT Ha KaTEropuu 1Mo dHEepro3arparam
Haumenona- DHeprosarparbl
HUE KaTero- Kxca/ Br XapakTepuctuka padboT
puu
la | 10120 | 0139 PaGoTbl cuas WM ¢ HE3HAYUTEIBHBIM (DU3UYECKHM
HanpspKeHUEM
Jlerie PaboTel cuasi, cTost uiM CBA3aHHBIE C X0/IbOOM U cOmpo-
I6 | 121-150 | 140-174 ’
BOXK/IAIOIIMECS] HEKOTOPBIM (DM3MUECKUM HAPSKEHUEM
Pabothl, CBsA3aHHBIE C MOCTOSHHON XOJL0OH, Iepeme-
Na | 151-200 | 175032 | eHHEM MemKnX (mo 1 kr) u3menuil UMM MPEeIMETOB B
Cpen- MIOJIOXKEHUU CTOSl WM CUJ M TpeOyrolliue OIpeaeseH-
Hel Ts- HOTO (PU3NYECKOTO HAMIPSHKEHUS
JKECTH PaboTe1, cBs3aHHBIE ¢ X0ABOOH, TIEPEMEIICHUEM U Tie-
116 | 201-250 | 233-290 | peHocko# TspKecTeld A0 10 KI' U CONMPOBOXKIAFOIIMECS
YMEpPEHHBIM (DH3UYECKUM HaAIPSHKCHUEM
PaGoTsbl, CBsI3aHHBIE C MOCTOSHHBIMH TEPEIBUKCHHUSIMH,
Tsoxe- n Oonee Oonee MepeMeNnieHueM U MEePEHOCKON 3HAUYUTENbHBIX (CBBIIIE
NISES 250 290 10 kr) TspKecTel M Tpedyromue OOoJbIINX (PU3UIECKUX
yCUIIUHI

[Tokazarenu MUKpOKIUMATa JOJHKHBI 00€CIeUnBaTh COXPAHEHHUE TEIJIOBOTO
OanaHca 4elioBeKa C OKPY’KAIoUIeW cpesioil U moAiep:KaHue ONTUMAILHOTO WU JI0-
IIyCTUMOTO TETJIOBOTO COCTOSIHUSI OPTaHU3MA.

2.3.1. OnTuManbHble NapaMeTPbl MUKPOKJINMATA

OnTuManeHbple TapamMeTpbl MUKPOKJIMMATa YCTAHOBIICHBI 110 KPUTEPUSM ONTH-
MaJbHOT'O TEIUIOBOTO U (PYHKIIMOHAIBHOI'O COCTOSIHUS uenoBeka. OHM 00ecreunBaoT
oO11ee 1 JTIOKaIbHOE OLIYIIEHUE TEIIOBOro KoM(popTa B TeUeHHE §-uacoBoi paboueit
CMEHBI IIPY MUHUMAJIbHOM HAIPSKEHUU MEXAHU3MOB TEPMOPETYJISIUHU, HE BbI3bIBA-
I0OT OTKJIOHEHHM B COCTOSIHUM 3I0pPOBBS, CO3HAIOT MNPEINOCBHUIKH JUIsl BBICOKOTO
YpOBHSI pabOTOCIIOCOOHOCTH, SIBIAIOTCS MPEANOYTUTENIbHBIMA U NPUHUMAIOTCS, B
OCHOBHOM, Ha CTaJMH MPOEKTUPOBAHUS NIPEATIPUSTUN.

OnTuManbpHble MapaMeTpbl MUKPOKJIMMATA JOJKHBI COOTBETCTBOBATH BEIUYU-
HaM, MpuBeIeHHbIM B Ta01.2.3. Ilepenaapl Temneparypbl Bo3AyXa MO BBICOTE U IO
TOPU30HTAJIM, & TaKX€ M3MEHEHMsI TEeMIIepaTypbl BO3/AyXa B TE€UEHUE CMEHBI IpPU



oOecIieueHN ONTHMAJIBHBIX BEJIMYMH MUKPOKJIMMAaTa Ha pabodyux MecTax HE JIOJXK-
HbI TipeBbIaTh 2° C U BBIXOAUTH 3a MpeACibl BEIUYHMH, YKa3aHHBIX B Ta01.2.3 11
OTJICTBHBIX KaTeropuii padoT.
Tabmnura 2.3.
OnTuMaabHbIC BEIMUMHBI TIOKa3aTeeH MUKpOKINMATa
Ha pabo4nx MecTax MPOU3BOJICTBEHHBIX TOMEIIICHHMA

ITepuon | Kareropus | Temneparypa | Temneparypa no-| OTtHocuTenbHas Biax- | CKOPOCTb ABUXKE-
roja pabot Bo3ayxa, °C | BepxHocreid, °C HOCTb BO3/1yXa, % HUS BO3/yXa, M/C
Ia (mo 139) 22-24 21-25 60 — 40 0,1
Xoro- 16 (140-174) 21-23 20—-24 60 —40 0,1
. | lla(175-232) 19-21 18 -22 60 — 40 0,2
HPM | 116 (233-200) | 1719 1620 60 — 40 0.2
111 (>290) 16 - 18 15-19 60 — 40 0,3
Ia (mo 139) 23-25 22-26 60 —40 0,1
16 (140-174) 2224 21-25 60 — 40 0,1
Temnsni | 1a (175-232) 20— 22 19-23 60 —40 0,2
116 (233-290) 19-21 18 -22 60 — 40 0,2
111 (>290) 18-20 17-21 60 — 40 0,3

2.3.2. JlomycTuMBbIe IAapaMeTPbl MUKPOKJINMATA

JlommycTuMble mapaMeTpbl MUKPOKJIMMATa yCTaHOBJICHBI MO KPUTEPHUSM JIOIMY-
CTUMOTO TEIJIOBOI0 U (PYHKIMOHAIBHOTO COCTOSIHUS YEJIOBEKA Ha MEPUOJI 8-4aCOBOM
paboueii cmeHbl. OHU HE BBI3BIBAIOT MOBPEXKICHUN WM HAPYIIEHUHA COCTOSHUS 3]10-
POBBSl, HO MOTYT MPUBOAWTH K BO3HUKHOBEHHUIO OOIIMX M JIOKAJIHHBIX OIILYIECHHIM
TEIJIOBOTO JUCKOMGOpTa, HAPSHKEHUIO MEXaHU3MOB TEPMOPETYIISAINH, YXYAIICHUIO
CaMOYYBCTBHS W MOHIKEHUIO paboTOCTIOCOOHOCTH. JlomycTUMBIE apaMeTphl ycTa-
HABJIMBAIOTCS B CIyyasx, KOrJa Mo 000OCHOBaHHBIM IIPUYMHAM HE MOTYT ObITH 0Oec-
MIEYEHBI ONITUMAJIbHbIE TApaMETPBhI.

JlommycTuMble BEJNIWYMHBI TOKa3aTesleldd MHUKpPOKJIMMara Ha pabodMx MecTax
JOJKHBI COOTBETCTBOBATh 3HAYEHUSIM, MPUBEACHHBIM B Ta0a.2.4 MPUMEHUTENBHO K
BBITIOJTHEHUIO pa0OT PAa3IMYHBIX KATETOpUN B XOJIOJHBINA U TEIUIBIA MEPUOBI TOa.

IIpu obecrieueHNN TOMYCTUMBIX BEIMYUH MUKPOKJIMMaTa Ha pabounx MecTax:

— Tepenaj TeMIepaTypbl BO3ayXa Mo BhICOTE AOJKEeH ObITh He Oomee 3° C;
— Tepemnaj TeMIepaTypbl BO3AyXa MO TOPU30HTAH, a TAKXKE €€ U3MEHEHUS B Teue-
HUE CMEHBI HE JTOJKHBI TTPEBBIIATH:

— mpwu kareropusx padot la u 16 — 4°C;

— 1pu kateropusix pador Ila u 116 — 5° C;

— 1pu kateropuu padot I — 6° C.

AOGCONIOTHBIC 3HAYCHHUS TEMIIepaTyphl BO3/lyXa HE JTOJDKHBI BBIXOIUTH 3a Tpe-
JIeJbl BETTUYHH, YKa3aHHBIX B Ta01.2.4 17151 OTAEIBHBIX KaTeropuii pabor.

[Tpu Temneparypax Bo3ayxa 25° C u Bblllle MAKCUMAaJIbHbIE BEJIMYMHBI OTHOCH-
TEJIbHON BIAKHOCTH BO3TyXa HE JTOJKHBI BEIXOAUTD 32 MPeIebl:

— 70% - mpu Temneparype Bozayxa 25°C;

— 65% - mpu Temneparype Bozayxa 26°C;

— 60% - mpu Temneparype Bozayxa 27°C;



— 55% - npu Temnepatype Bo3ayxa 28°C.

I[OHyCTI/IMBIC BEJIMYMHBI TOKA3aTEIeH MUKPOKJINMATa
Ha pa60‘{I/IX MCCTaXx IMPOU3BOACTBCHHBIX HOMCHICHI/Iﬁ

Tabmnura 2.4.

Temneparypa CKOpOCTb ABUKEHUS
BO3ayxa, °C BO3/IyXa, M/C
- - Otnocu- | o+ 1 & oL d
5 = 5 = Temnepa- | TenpHas 5 z f: 8 5 & i 8
Kareropus pa- o 5 o s Es X slEs B =
Ilepuon % 5 g 5 Typa no- BJIAXK- s & 28|lg8 g8
00T 110 YPOBHIO = & 2 - RN -
roga T Mo BCPXHO- HOCTb o %) 5 Q o %) 5 )
sHeprorpar, Br = 5 = & . o 2 = 2 =
S £ S = creit, °C | Bo3nyxa, | 5 2 0| 5 § o
g8 2 22 % S E:E S8 SEE
S5 | 58 SESE|SE5E
= S = Eog S|lEgsg 8
SE | &E TER AL
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
Xononwnei |I1a (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
111 (6onee 290) | 13,0-159| 18,1-21,0 |12,0-220| 15-75 0,2 0,4
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
Termemi |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
I (6onee 290) | 15,0-17,9| 20,1-26,0 | 14,0-27,0| 15-75 0,2 0,5

[Tpu Temmeparypax Bozayxa 26 — 28°C cKOpOCTb ABUKEHHS BO3yXa B TEIUIbIMI
IIEPUOJI T'OJ1a JOJKHA COOTBETCTBOBATH UAIIA30HY:

— 0,1-0,2 m/c - mpu kaTeropuu padoT la;

— 0,1 - 0,3 m/c - mpu kateropuu pador I0;

— 0,2 - 0,4 m/c - mpu kateropuu padort Ila;

— 0,2 - 0,5 m/c - mpu kareropuu padot 116 u I1I.

JIist pernaMeHTaluuyd BpeMeHU padoThl B Mpeaenax padodeil CMEHbI B YCIOBUSAX
MUKpPOKJIMMATa ¢ TEMIIEPATypoi BO3ayxa Ha pado4YrX MecTaxX BbILIE WM HUXKE JOIY-

CTHMBIX BEIMYMH PEKOMEHIYETCSI PyKOBOJCTBOBATHCS Ta0I. 2.5.

Bpewmst npeOpiBaHus HAa paboYMX MecTax
MIpU TEMIIEPATYPE BO3AyXa BBIIIE/HUKE JOMYCTUMbIX BEIHMYMH

Tabmnuma 2.5.

Kareropus TemnepaTypa BblIIIE IOMYCTUMBIX 3HauUeHui, °C
pador | 325[320]315|310(305|300]295|290|285|280]|275]|27,0]265]| 26,0
Ia, 16 1 2 125 ] 3 4 5 | 55] 6 7 8 — — — —
Ila, 116 — — 1 2 | 25| 3 4 5 | 55] 6 7 8 — —
"l — — — — 1 2 | 25] 3 4 5 | 55] 6 7 8
Kareropust Temneparypa HIXKe JOMYCTUMBIX 3HaueHuH, °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
Ila — — — — 1 2 3 4 5 6 7 8 — —
116 — — 1 2 3 4 5 6 7 8 — — — —
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2.3.3. I[OHyCTI/IMLIe BCJIMYNHBI HHTCHCUBHOCTH TCIIJIOBOI'0 oﬁnyqemm

JlommycTuMble BETUYMHBI MHTCHCHUBHOCTH TEILIOBOTO OOJydeHHSI pabOTArONINX
Ha paboYMX MeCTaxX OT MPOU3BOJACTBEHHBIX HCTOYHUKOB, HATPETHIX JO TEMHOTO CBe-
yeHUs (MaTepHasioB, M3CIHA U Ap.) JOJDKHBI COOTBETCTBOBATh 3HAYCHHSIM, TIPHBE-
JIEHHBIM B Ta0J1. 2.6.
Tabmnura 2.6
JlomycTUMBIC BETMYMHBI MHTCHCUBHOCTH TETUIOBOTO 00JyUEHHUS IIOBEPXHOCTH Teja
pabOTAOIIMX OT MPOU3BOJCTBEHHBIX HCTOYHUKOB

O06my4aemasi HOBEpXHOCTH Tena, %o VIHTEHCHBHOCTE TEIIOBOTO 00mydeHus, BT/M?,
50 u Gosee He 6osee 35
25—-50 He 6ostee 70
He O6oee 25 He 6onee 100

JlonmycTUMBbIE BEJIMYMHBI MHTEHCUBHOCTHU TEIUIOBOTO OO0JIydeHHUs paOOTaroIIMX
OT UCTOYHUKOB M3IyYEHHUs, HATPETHIX /10 OENOro M KpacHOTO CBEYEHHs (pacKayeH-
HBIN WJK PaCIlIaBICHHBIA METalI, CTEKJIO, TUIaMsl U JIp.) HE JOJDKHBI MpeBbimath 140
Bt1/kB. M. ITpu 3TOM 00JTydeHHIO HE TOKHO MOABEprarbes 6osiee 25% noBepXHOCTH
TeJla U 00s3aTeNbHBIM SIBJISIETCSI UCIIOIB30BaHUE CPEACTB MHAUBUIYATbHON 3aIlUTHI,
B TOM YHCJIE€ CPEACTB 3allUTHI JIULIA U I1a3.

[Ipy Hamuuuu TEIUIOBOTO OOMy4YEHHUs padOTAIOMIMX TEeMIlepaTypa BO3JyXa Ha
pabouux MecTax He JIOJDKHA MPEBHIIIATh B 3aBUCUMOCTH OT KaTeropuu padoT Clieay-
FOIINX BEJIMYHH:

— 25° C — npu kareropuu pador la;

— 24° C — npu kareropuu paoor I06;

— 22° C — npu kareropuu pador Ila;

— 21° C — npu kareropuu pador II0;

— 20° C — npu kareropuu pador III.

2.3.4. Ouenka napaMeTpoB MUKPOKJ/JIMMATA M0 TENJI0BOI HArpy3Ke cpebl

JInsi OLIEHKM COYETAaHHOTO BO3JICWCTBHS MapaMETPOB MHUKPOKJIMMATA B LIEJSX
OCYILIECTBJICHUSI MEPONIPUSATUIN 10 3aIUTE PadOTAIOMIMX OT BO3MOKHOTO TEperpena-
HUSI PEKOMEHAYETCS MCIIOIb30BaTh MHTErPAIbHBIA MOKA3aTelb TEIUIOBOM HArpy3KH
cpeasl THC-uHIeKC, KOTOPBIN SIBISIETCS SMIUPUYECKUM IOKA3aTelIeM, XapaKTepHu-
3YIOLAM COYETAHHOE JICMCTBUE HA OPraHWU3M YEJIOBEKA MapaMEeTPOB MUKPOKIIMMATA.

THC-unaekc ompeaensieTcss Ha OCHOBE BEIMYUH TEMIIEpAaTypbl CMOYEHHOIO
TEPMOMETPA ACTIUPALMOHHOTO IIcuxpoMetpa (1 , ) 1 TemnepaTypsl BHyTPH 3a4€pHEH-

HOro mapa (t,, — u3MepsieTcst TEpMOMETPOM, pe3epByap KOTOPOro IOMEILEH B LIEHTP
3aYEpPHEHHOI0 MOJIOro Imapa. t,, oTpakaeT BIUSHUE TEMIEpPaTypbl MOBEPXHOCTEM,

TEMIIEPATYPbl ¥ CKOPOCTHU JABMKCHHUS BO3yXa).
THC-uHaeKc pacCUMTHIBACTCS M0 YPABHEHUIO:
THC =0,7xt_, +03xt, (2.2)
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THC-uHaekc pekoMeHIyeTcsl UCIOIb30BaTh JJIsl MHTETPalbHOM OLEHKH TEeIIo-
BOM Harpy3Ku cpelibl Ha pabo4nux MecTaX, Ha KOTOPBIX CKOPOCTb JABUKEHUS BO3yXa
He npeBbimaet 0,6 M/c, a HHTEHCUBHOCTB TEIJIOBOro obrydenus - 1200 Br/m2,
Homyctumele 3Hauenust THC-uHekca nprBeneHsl B Ta0u. 2.7.
Tabmura 2.7
PexoMeH1yeMble BeIMUUHBI MHTETPATIBLHOTO MTOKA3aTeNsl TEIIOBOM HATPY3KU CPEJIbI
(THC-unpnexca) mist npoduIaKTUKY MIEperpeBaHusl OpraHu3Ma

Kareropus pabot o ypoBHIO sHEpro3arpar Bennuunel uaTerpanbHoro nokasarens, °C
la (o 139) 22,2264
16 (140-174) 21,5-25,8
Ila (175-232) 205-251
116 (233-290) 19,5-239
111 (Gonee 290) 18,0-21,8

B npou3BOJICTBEHHBIX NMOMEIIECHUAX, B KOTOPBIX JONYCTHMBIE HOPMAaTUBHBIE
BEJIMYMHBI [10KA3aTeIel MUKPOKIMMATa HEBO3MOKHO YCTAHOBHUTh M3-3a TEXHOJIOTH-
YeCKUX TpeOOBaHMH K MPOU3BOACTBEHHOMY IPOLIECCY WM IKOHOMUYECKH OOOCHO-
BaHHOI Helenecoo0pa3HOCTH, YCIOBUSI MUKPOKIIMMATa CIEIyeT pacCMaTpUBaTh Kak
Bpe/Hble M omacHble. B 1emsix npouiaakTUKU CleIyeT HCIOJIb30BaTh 3alUTHBIC
MeponpuATHs (HanpuMep, CUCTEMbl KOHAUIIMOHUPOBAHUS BO31yXa, BO3AYILIHOE IY-
IIMPOBAHKME, KOMIIEHCAIUsl HEOIarompHsTHOrO BO3IEHCTBUA OJHOTO MapameTpa
MHKPOKJIMMATA U3MEHEHUEM APYroro, cnenoaexnaa u npyrue CHU3, nomemenus st
OTJIbIXa U 000rpEeBaHMs, periiaMeHTallsl BpeMEHU padoThI U Ap.).

2.4. W3MepeHue mapamMeTpoB MHUKPOKJIUMATA

TpeboBaHus K OpraHu3alu KOHTPOJIS, METOJIaM U3MEPEHUM MapamMeTpOB MHUK-
pOKJIUMAaTa U M3MEPUTEILHBIM MPUOOpaM IpuBeACHbI B [3].

JIns IpOM3BOJACTBEHHBIX ITOMEIICHUA U3MEPEHUS MOKa3aTesiel MUKPOKIMMAaTa
CJIelyeT MPOBOJUTH HE MeHee 3 pa3 B CMeHy (B Havalie, CepelMHe U B KOHIIE) HEIo-
CPEICTBEHHO Ha paboumx Mectax. Eciam paboymm MecToM SIBISIOTCS HECKOJBKO
Y4aCTKOB OMEIIEHUS, TO U3BMEPEHUS OCYILIECTBIISIOTCS HA KaXKI0OM U3 HUX.

[Tpu paboTax, BBHITIOJHAEMBIX CUJIS, TEMIIEPATYPY U CKOPOCTH JIBHIKEHUS BO3/TY-
xa cnenyet usMepAts Ha BbicoTe 0,1 1 1,0 M, a OTHOCHUTENBHYIO BJAXKHOCTh BO3/1yXa -
Ha BbicoTe 1,0 M oT mona wiu pabouei miomanku. [Ipu paboTax, BBIIOJHSEMBIX
CTOSI, TEMIIEPATYPY U CKOPOCTh JABUKEHUSI BO3/IyXa CIEAyeT u3MepsaTh Ha BbicoTe 0,1
1 1,5 M, a OTHOCUTENBHYIO BIAXHOCTh BO3/lyXa - Ha BbICOTE 1,5 M.

B nmomernenusix ¢ 60Jb1I10M MIOTHOCTHIO Pa0OYUX MECT MPU OTCYTCTBUM UCTOY-
HUKOB JIOKQJIHHOTO TETUIOBBIJICTICHUSI, OXJIAKJICHHUS WJIM BJIArOBBIICICHUS YYaCTKH
3aMEpOB PACHPENIEIAIOTCI PABHOMEPHO MO BCEMY MOMENICHUI0. MUHUMAIbHOE KO-
JIMYECTBO YYACTKOB 3aMEPOB 3aBUCHUT OT ILJIONIAAN OMEIICHUS U COCTABIISACT:

— Mpu wiomaau nomemenus 1o 100 M2 — 4 y4acTKa;

— mpu momagu ot 101 1o 400 M? — 8 yuacTKoB;

— 1pu mwiomaau 6omnee 400 M2 — yepes Kaxbie 10 M.
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2.4.1. U3mepeHue TeMnepaTrypbl

JIns u3MepeHus TeMIlepaTypbl BO3AyXa UCIOIb3YKOTCS TEPMOMETPBI PTYTHBIE
WIA C OPraHUYeCKON JKUIKOCThIO (HAmpUMep, TEPMOMETPhI METCOPOJIOTHYCCKHE
TM—-6, TM—10; TepmoMeTpbl TexHuueckue TT u ap.), a Takke TEPMOMETPHI AJICK-
TPUYECKHUE U DIIEKTPOHHBIE.

Omnpenenenre TeMnepaTypsl IO TEPMOMETPY IPOU3BOIUTCS uepe3 5 — 10 MunyT
[IOCJIE YCTAHOBKM TEPMOMETPA B 30HE MOCTOSHHOTO pabOYero MecTa Ha PacCTOSHHUH
He Oymke 25 ¢M oT paboTaroIero.

JU1si OTHOBPEMEHHOTO M3MEPEHMSI U PETUCTPALMKM TEMIIEPATYphl BO3AyXa IMPHU-
MEHSIOTCS CAaMOTHIITYIIE PUOOPBI — TEPMOTPadBbI.

Tepmorpad M-16A (C,H) npegHazHaueH sl OJHOBPEMEHHOTO WU3MEPCHUS H
pEerucTpalyy Ha AMarpaMMHOM OJIaHKe TeMIIepaTypbl BO3yXa B HA3€MHBIX YCJIOBU-
ax. [Ipubop cOCTOUT U3 UyBCTBUTEIBHOIO 3JIEMEHTA - OUMETAJUIMYECKOM TIACTUHKH,
MepeaTOYHON CUCTEMBI, PETHCTPHUPYIOLIEH YacTu U Kopiyca. [IpuHiun nenctBust
OCHOBAaH Ha CBOMCTBE OMMETAUIMUECKOW TJIACTUHKUA M3MEHSTh pajinyCc U3ruoda ¢ us-
MEHEHHUEM TeMIepaTypsl Bo3ayxa. Jledopmalus miacTUHKY C TOMOIIBIO MTepeaaToy-
HOT0 ME€XaHu3Ma Ipeoldpa3yercs B IEPEMEIICHUE CTPEJIKH C IIEPOM MO JUarpaMMHON
JIEHTE, 3aKpeIUIeHHON Ha OapabaHe yacoBOro mexaHusma. Bpaienue Oapabana ocy-
LIECTBJISIETCS YaCOBBIM MEXaHU3MOM. HavasbHast ycTaHOBKA Iepa CTpESKH Ha TpeOy-
€MO€ JEJeHHE IUAarpaMMHOM JIEHThl OCYIIECTBISETCS BpPALIEHUEM YCTaHOBOYHOIO
BHUHTA, C IOMOILBIO KOTOPOTO MEPO CTPEITKH MOXKET MEPEMEIIATHCS MO BCEH BBICOTE
OapabaHa 4acoOBOro MEXaHU3Ma.

[IpuMeHSIOTCS TaKkKe SJIEKTPOMEXAaHUYECKUE U DJIEKTPOHHBIE TepMOrpadBbl.

2.4.2. U3mepeHue 0OTHOCUTEIbHOM BJIAKHOCTH

JUIst M3MEpEeHHs] OTHOCUTEJIBHOM BIIAXKHOCTU BO3yXa NPHUMEHSIOTCS ICUXPO-
METpBbI, THTPOMETPBI, TUTPOrpadsol.

[IpyHIMIT NICUXPOMETPUM 3aKIIFOYAETCS B ONPEACIICHUH IMOKA3aHUM ABYX Tep-
MOMETPOB, CYXOT0 W BIIQXHOTO (pe3epByap KOTOPOTO OOCPHYT BIIAXKHOW TKaHbBIO).
Buiara, ucnapssich ¢ pa3jIMyHON CKOPOCTBIO B 3aBUCMMOCTH OT BJIAJKHOCTH M CKOPO-
CTH JIBJKEHHSI BO3/lyXa, OTHUMAET TEIJIO OT BJIAXKHOIO TEPMOMETPA, MOITOMY MOKa-
3aHMS BJIQXXHOTO TepMoOMeTpa OyAyT HMKE, YeM MOKa3zaHusa cyxoro. Ha ocHoBanuu
MOKa3aHUil IBYX TEPMOMETPOB BBIUUCIISIOT OTHOCUTENIbHYIO BJIaXKHOCTh BO3yXa.

Hauboinee pacnpocTpaHEHHBIMH SIBJISIFOTCS CTAllMOHAPHBINA MCUXPOMETP ABTY-
CTa W acTIMPALMOHHBINA ncuxpoMeTp Accmana (puc.2.1).

Ilcuxpomerp ABrycra (puc.2.10) ycraHaBnuBaeTcs Tak, YTOObl Ha HETO He
BIIMSIJIM TEIUJIOBBIE M3JIYYEHUs WM JIBUJKEHHE BO3yXa, KOTOPble MOTYT M3MEHHUTH
TOYHOCTH MOKa3aHWi mpuodopa. BraxHOCTh onpeaenstoT Ha OCHOBAHUU IO TCUXPO-
METPUYECKOM TaOIuIle, MPUlaraeMou K ICUXPOMETPY.

AcnupanuoHHbIii nmcuxpomerp Accmana (puc.2.la) maer Gosiee TOYHBIC MOKa3a-
HUS, TaK KaK pe3epByapbl TEPMOMETpPA 3aKIIOUEHbl B METAUIMYECKUE THIIB3BI O,
MPEAOXPAHSIONINE UX OT BO3JEUCTBUS ABUKEHHUS BO3/lyXa M TEILUIOBOTO U3ITyYEHHS.
[lepen nHavamoMm u3MepeHUN OOEPHYTYIO BOKPYT BIIQXKHOTO TEPMOMETpa 2 TKaHb
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Puc.2.1. Ilcuxpometpsr Accmana (a) u Asrycra (0)
1 — Cyxoii TepmomMeTp 2 — BiaxkHblil TepMoMeTp
3 — Tepmonepxkarenr 4 — BeHTumistop

5 — 3aBogHOI KITIOY 6 — 'ub36l

7 — OcHOBaHue 8 — bamioH ¢ Bogoi

NLC

Puc.2.2. T'urporpad
1 — Ilydok Bonoc 2 — [lepeaaTounbIii MEXaHU3M

3 — Crpenka c nepom 4 — JluarpamMmMHasi JIeHTa

CMA4yMBaIOT  JUCTUIUIMPOBAH-
HOU BOJION M3 MUIIETKH. 3aTEM
KIIIOUOM 5 3aBOJST NPYKUHY
BEHTWJIATOpAa 4 M uepe3 4 — 5
MUH CHUMAIOT MOKa3aHusi o0e-
UX TEPMOMETPOB, IMOCIE YETo
no Tabm.2.8 wim pacueTom
OMPENICNAIOT OTHOCUTEIbHYIO
BJIYKHOCTb.

[Mpunuun paGoTHl rHUI-
poMeTrpa OCHOBaH Ha CBOW-
CTBE OO0E3KHUPEHHBIX YeJIoBe-
YECKUX BOJIOC M3MEHSTH CBOIO
JUIMHY B 3aBUCUMOCTH OT
BJIAXKHOCTU. V3MeHeHue min-
HBI BOJIOC MIEPENAETCS CTPEIKE,
KOTOpasi, IepeMeNasch BAOJb
IIKAJIbI, YKa3bIBA€T OTHOCH-
TEJIbHYIO BIIQ)XHOCTh BO3/yXa
B MPOIICHTAX.

I'urporpa¢ (puc.2.2)
CIY)XKUT JiJi1  TOCTOSIHHOTO
HaOIIOIEHUS 32 U3MEHEHUSIMU
OTHOCUTEIIBHOM  BJIQXKHOCTH
BO3/IyXa; HCHOJB3YIOTCA CY-
TOYHBIE U HEJEIbHBIE TUTPO-
rpadsoi. Bocnpunnmaroias
4acTh MNpUOOpa COCTOUT U3
nydka (35 — 40 mTyk) 06e3-
JKAPEHHBIX YEJIOBEYECKHUX BO-
JIOC, HATSIHYTBIX Ha paMmy U 3a-
KPEIUICHHBIX ¢ 000UX KOHIIOB.
N3MeHnenue JIMHBI Tydka Mpu
W3MEHEHUM BJIAXXHOCTU C TMO-
MOIIBI0 MEPEIATOYHOTO MeXa-
HU3Ma TpeoOpasyercs ¢ Mo-
MOIIbIO PBIYAKKOB CHUCTEMBI
B JIBUKEHUE CTPEJIKU C TIEPOM
10 IMarpaMMHOM JICHTE.



Ilcuxpomerpuyeckas Tabnuia

Ta0mnuma 2.8

ITokazanus
CyXO0ro [ToxazaHust BIaXKHOTO TEPMOMETPA
TEPMOMET-
pa, °C 213456789 (10|11112 (1314|1516 |17 (18 (19|20 |21 |22 |23 |24 |25 26|27
8 29140 (5163|7587 (100
9 21131 (42|53 |64 |67 |88 |100
10 14 | 24 | 34|44 |54 | 75| 76 | 88 | 100
11 17| 26| 36 | 46 | 56 | 66 | 77 | 88 | 100
12 201 29| 38|48 |57 |68 | 78| 89 |100
13 14| 2313140 |49 (59| 69| 79| 89 |100
14 17125133142 |51 60| 70| 79| 90 |100
15 2027136 |44 |52(61| 71| 80| 90 |100
16 15122 |30 37|46 |54 | 63| 71| 81| 90 (100
17 17124 | 32| 39| 47| 55|64 | 72| 81| 90 (100
18 3120|2734 |41 49| 56| 65| 73| 82| 91100
19 151221 29| 36|43 |50 | 58| 66| 74| 82| 91 |100
20 18 | 24| 30| 37|44 | 52| 5| 66| 74| 83| 911|100
21 14 | 201 26| 32 (39|46 | 53| 60| 67 (75| 83| 911|100
22 16| 22| 28| 34|40 | 47| 54|61 | 68| 76| 84| 921|100
23 1318|124 | 30| 36|42 | 48| 55| 62| 69| 76| 84| 92 |100
24 151201 26|31 | 3743|495 | 63| 70| 77| 84| 921|100
25 17122 |1 27| 33|38 |44 | 50| 57| 63|70| 77| 84| 92 [100
26 1411912412934 |40 | 46| 52| 57|64 | 71| 77| 85| 92 |100
27 1621 (251 30| 36|41 (47| 52|58|65(|71|78]| 85| 92100

€T
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2.4.3. U3MepeHue cTeneHu MOABUKHOCTH BO3yXa

JUisg ompeneneHuss CKOPOCTH JBHKEHUS BO3[yXa MCIOIb3YIOT AHEMOMETpPHI
(KpbUIbUATHIE U YAILLIEYHBIE), KATATEPMOMETPBI.

AHEeMOMETpBl MPEACTABIAIOT COOOH COYETaHHE BETPONPUEMHHUKA, CUETUMKA
00OpOTOB U NEPEIATOYHOTO MEXAaHU3MA.

B kpbuLIbuYaTBHIX aHeMoOMeTpax (puc. 2.3a) BETPONPUEMHUK BBIMIOJIHEH B BUJIE
KPBUTLYATKU U3 TOHKUX TJIACTMHOK JIETKOTO ciuiaBa. [Ipubop npennazHayeH uist u3-
MEpPEHHUs1 CKOPOCTH JIBMKEeHUs Bo3ayxa oT 0,3 1o 5 m/c. B yameyHnbIx aHeMomeTpax
(puc. 2.30) BETPONPUEMHHKOM CIIY>)KHT YeThIpexdallleuHas BepTyIlKa, Tuara3oH
usMepenuii — ot 1 1o 20 m/c.

Puc. 2.3. Auemometpsr: a) — kpbutbuatbiii ACO-3, 0) — wareynsrit MC—13
1 — BeTpomnpUEMHUK (KPbUIbYATKA, YSThIpEXUallleqHass BEPTYIIKA), 2 — CYSTIYHMK 00OPOTOB

Jlo Hauanga u3MepeHus: CKOPOCTH JIBMXKCHUS BO3/yXa 3alMCHIBAIOT UCXOIHOE TO-
JoxeHue crpesiku Ha nugdepoaatax (N; ), 3aTem npubop noMemaroT B HOTOK BO3yXa
TaKKM 00pa30M, YTOOBI OCh BpAIEHUS KPBUTLYATKH KPBLUILYATOrO0 aHEMOMETpa Oblia
HampaBlieHa MapajlieIbHO TIOTOKY BO3[yXa, a YalleyHOro —IeprneHauKysspHo. [lo-
CJIe TIPEOJIOJICHUS] MHEPITUH M YCTAaHOBKH ITOCTOSTHHOW CKOPOCTH TIOBOPOTOM PhIYaxk-
Ka, HaXOJAIIeTocs Ha OOKOBOW CTOpOHE MpUOOpa, BKIIOYAIOT CYETYUK OOOPOTOB H
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OTMEYArOT BpeMs Hadaya 3amepa. Uepes 1 MUHYTY BBIKIIIOUAIOT CYETYMK U 3aIHCHI-
BaroT nokazanus N,. 3aTeM oNpenesnstoT 4nuciao 000pOTOB B CEKYHILY:

n=N2=Ny , 00/c (2.3)
T

rae 7 — Bpems 3amepa (60 cek.).
Jlna mepeBosia 000pPOTOB B CEKYHAY B CKOPOCTH JBIKEHHS BO3JyXa B M/C K
KaKIOMY 3K3eMIUISIpY MpruOopa MmpuiaraeTcsi TApupOBOYHBIN rpaduk.

2.4.4. U3mepeHnne aTMOC(hEepPHOTo AaBJIEHUS

g u3mepeHus: aTMOC(EpHOTO JABIICHUSI MPUMEHSIIOTCS OapoMeTpsl U 0apo-
rpadbl.

Bapomerpbl ObIBalOT PTYTHBIE, NPYKUHHBIE M aHEPOUAHbIE. AHEPOUIIHBIE
HaunboJsiee pacupocTpaHeHsl. JJlaTunkom OGapoMeTpa-aHepoua sSBIseTCsl Habop U3 Mo-
CJIEIOBATENILHO COEIMHEHHBIX MEXIYy co00il 5-6 aHeponaHbIX kKopoOok. B anepouna-
HOM KOpOOKE CO3/1aH BaKkyyM, a JUIsl IPEIOTBPALLEHUS €€ CxKaTHsl IO JSHCTBUEM aT-
MOC(EpPHOTO JaBJIEHUS] BHYTPU YKpEIUIEHAa peccopHas npykuHa. [Ipu moBbllieHUH
JaBJICHUS KOPOOKH CKMMAIOTCSI, P YMEHBIICHUN — PACIIUPSIOTCS, YTO Yepe3 CH-
CTEMY PbIYaroB OTMEYaeTcs cTpeskoil mpudopa. TounocTs npudopa 0,1 MM.pT.CT.

Bbaporpad npegnazHaueH s 3alucH Ha JIEHTY W3MEHEHHsSI aTMOC(HEpPHOro
naBieHus. JlarumkoM Oaporpada siBinsieTcss HaOOp aHEPOHMIHBIX KOPOOOK, KOTOPBIE
Yyepe3 CUCTEMY phIYaroB KOPOOKH CBSI3aHbI C MEPOM caMoMNHKcIla. Y CTPOHUCTBO Oapo-
rpacda mogo0HO yCTpoUcTBY Tepmorpada u rurporpada.

2.5. DJKCcnepuMeHTAJbHAsl 4YacTh
2.5.1. 3ananue no padore

Hcxomgupie maHHBIC, COTJIaCHO HOMEPY BapHaHTa, KOTOPBIN 3aJaeT MperojiaBa-
TeJb, IPUHUMAIOT 110 Tadm. 2.9,
Tabmauma 2.9

Hcxomnpie 1aHHBIC 1O padboTe

Bapuant | Cpeanecyrounas reM- | HanmeHnoBanue no- | XapaxTep BBINOJIHSAEMOMN paboThl, 001I1e
neparypa Bozayxa, °C MeIlleHHs SHEPro3aTpaThl
1 -10 HepeBoobOpabareiBa- | O6paboTka 1peBecuHsl cTost, 140 kkan/a
FOLLMH [IeX
2 +18 To xe KonTpois kagectBa, 130 kkan/a
3 +16 ApMaTypHBIH 11eX OOcnyxxuBaHue crtanka, 230 kkan/yu
4 -7 To xe Hamanka crtankos, 180 kkan/4
5 +11 Crposiiuiicst 00bekT | Pa3pabotka rpyHTa BpyuHyto, 400 kkay/u
6 -13 To xe Masp-rykaryp, 220 kkaj/4
7 +5 To xe Bonutens rpyzoBoro aBromobuss, 190
KKaJI/4
8 -14 To xe PykoBoscTBO paboramu, 145 kkan/g
9 -2 KoncTpykTopckoe Yeprexnuk, cuns, 100 kkan/a
0r0po
10 +20 To xe Yo6opka momererus, 170 kxkan/q
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2.5.2. OnpenesieHue OTHOCUTEIbHOI BJAKHOCTH U TEMIIEPATYPHI BO31yXa
acCMPAMOHHBIM ICHXPOMETPOM

JUig u3MEpeHnss OTHOCUTEIbHON BJIAXKHOCTU BO3/lyXa OAaTUCT Ha OaJJIOHE «MOK-
pOro» TepMOMETpa CMAUMBAIOT MpU MOMOIIM numneTku. [Ipudop nmomMemniaror Ha MeCcTo
U3MEPEHMS] B BEPTUKAIBHOM IOJIOKEHUH, 3aBOJAT KIOYOM MEXaHU3M BEHTUIISITOPA
(MM BKITIOYAIOT AJIEKTPOBEHTHIIATOP) TICHXPOMETPA, IOCIIE YeTO TeMIepaTypa «MOK-
pOro» TEpMOMETpPA HAYMHAET MOHMKATHCA BCIEACTBUE UCIIAPEHUS BOJABI U3 OaTUCTA.
CHsTHE NTOKAa3aHUH TEPMOMETPOB MPOU3BOIAT B MOMEHT, KOIla TEMIIEpaTypa «MOK-
pOro» TEpMOMETpa JOCTUTHET MUHMMYMa (depe3 4-5 muH). Temneparypy Bo3ayxa
MPUHUMAIOT 10 «CyXOMY» TepMOMeTpy. Pe3ynbTarsl 3aMepoB 3aHocsT B Tab. 2.10.

Tabnuma 2.10
OmnpeneneHre OTHOCUTENIBbHOM BJIaXXHOCTH BO3AyXa

Bbapomerpuyeckoe napieHne Ilokazanus ncuxpomerpa, °C
IO «KCYXOMY» 10 «MOKpPOMY» OTHOCPITGJII:HH(.)?[
MM. PT. CT. Ila TepMoveTpy te TepMOMETDY by BJIAXHOCTB @, %
OTHOCHUTENBHYIO BJIAXKHOCTh PACCUUTHIBAIOT 110 YPABHEHUIO:
¢ =(e/E)-100% (2.4)
rae £ — makcuMmanbHas ynpyrocTb BOASHOrO mapa, lla, onpenensercs mo teme-
paType «Cyxoro» tepMmomerpa mo taoin.2.11;
€ — YIPYrocTh BOJASHOIO Iapa B TOUKE u3Mepenus, [1a

e=E,, —0,00066-(t, —t, )-B (2.5)
rie Ey — MakcuManbHas ynpyrocTs BOASHOIO I1apa IIPU TEMIIEpAType «MOKpPOTO»

M

TepMoMeTpa (ompenensercs mo tadi. 2.11), Ila;

0,00066 —OCTOSIHHBIN TIcuXpoMeTpuueckuii kodddunuent, 1/rpan, nmpu napie-

Huu 100641,5 ITa unu 755 mm.pt.ct. (1 mm.pT.cT. = 133,3 1a);
t..t, — TeMIepaTypa BO3yXa, 0 «CYyXOMY» U «KMOKpPOMY» TepMoMeTpam, °C;
B - OapomeTpuueckoe naBieHue, [la.

Tabmnma 2.11

MakcumanbHas ynpyrocts BoAsHbIX napoB npu B=100641,5 I1a (755 mm.pT.CcT.)
T, °C E, Em, Ila T, °C E, Em, Ila T, °C E, Em, Ila T, °C E, Em, IIa
12,5 14490 18,0 2063,1 23,5 2894,0 29,0 4005,0
13,0 1497,1 18,5 21289 24,0 29829 29,5 4122,8
13,5 1546,8 19,0 2196,4 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 44915
15,0 1704,8 20,5 2410,7 26,0 3360,4 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 21,5 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 1enbio 00JIErYeHUs] PacueToOB ISl ONMPECTICHUSI OTHOCUTEIBHON BIAXKHOCTH
TI0 MMOKA3aHHUSM «CYXOT0» M «MOKPOT'0» TEPMOMETPOB COCTABJICHBI ICHXPOMETPHYE-
cKue Ta0yuIbl (cM. Ta0I.2.8).
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2.5.3. OnpenesieHne CKOPOCTH IBUKEHHS BO3yXa

B nabGopatopHoii paboTe MOABMKHOCTD BO3JyXa MUCKYCCTBEHHO CO3JAaeTCs MpH
NOMOIIM BEHTUJIATOPA, KOTOPbI YCTAHABIMBAIOT HA pacCTOSIHUU 1,5-2 M OT aHEMO-
METPOB.

JJist mpou3BOJICTBA 3aMEPOB AaHEMOMETPhI YCTaHABIMBAIOT TaK, YTOOBI OCh Bpa-
IIEHUS YAIIeYHOI'0 aHEMOMeETpa OblIa MEPIEHANKYIISIPHA HAIIPABICHHUIO BO3IYIIHOTO
MIOTOKA, a KPbUIbYATOr0 — NapaijiesibHa HAPABICHUIO OTOKA.

[lepen n3mepeHHEM 3aUCHIBAIOT TOKA3aHMS CYETYMKOB IO BCEM TPEM IIKajlam
MIpH BRIKITIOYCHHOM appeTupe. [lokazanus 3anmuceiBaroT B Ta01.2.12.

[lepen npoBeneHUEM 3aMEPOB AHEMOMETPBI CTABAT MOJ JEHCTBHUE BO3AYLIHOTO
MOTOKA ¥ JICNIAIOT BRIIECPKKY B TedeHue 10-15 ¢, 9To0bI BeTponprueMHUK Habpas CKo-
POCTh Bpall€HUsl, COOTBETCTBYIOIIYIO CKOPOCTH BO3AyXa. AHEMOMETp BKIIIOYAIOT B
JNEUCTBUE MOCPEICTBOM appeTUpa OJHOBPEMEHHO C CeKyHAoMmepoMm. Uepes ompene-
neHHoe Bpems (He MeHee 100 ¢) aHeMOMETp U CEeKyHIOMEpP OJAHOBPEMEHHO BBIKIIIO-
Yal0T, CHUMAIOT HOBBIC ITOKA3aHUs CUCTYUKOB U 10 Gopmyie (2.3) onpenesroT ync-
710 060poTOB B 1 C:

CxopocTh JIBIKEHHS Bo3ayxa V B M/C HaxoJAT MO TapuPOBOYHOMY Tpaduky,
MpUIaraéMoMy K KaXJIoMy MpuOopy (HaxoauTcs y TpemnojaBarenis). PesynbTaTs
paciucChIBaIOT B Ta01.2.12

Tabmuma 2.12
Onpenenenne CKOpOCTH JBUKEHHS BO3IyXa

IlokazaHust cCHeTYMKOB Bpewms . 06/c Ckopocts V,
Hanmenosa- aHeMoMeTpa 3amMepa, ¢ ’ m/c
HMeE Ipubopa | 10 U3MepEHHs I10CJIE U3MEpe-
N1, 00. Hust Na, 00.
Yareunslii

MC-13
Kppuibuarsiii

ACO-3

2.5.4. Pe3yabTaThl HI3MepeHUii U BLIBOABI 10 padoTe

Pe3ynbraThl sKCnieprMeHTa ¥ HOPMAaTHBHBIE MMapaMeTpbl BHOCAT B TaOm. 2.13.
Ncxonupie nanHbie BIOUpArOT U3 Ta61.2.9. HopmaTuBHBIC 3HaYCHUS ONPEICIISIOTCS
no tabn.2.3 u 2.4, paktudeckue 3HaueHus — 1o 1a6:1.2.10 u 2.12

B BBIBOAX 10 paboTe HEOOXOIUMO JaTh 3aKITFOYCHUE O COOTBETCTBHH KaXKIOTO
M3 3aMEpPEHHBIX MapaMeTPOB MHUKPOKJIMMAaTa HOPMATUBHBIM 3HadYeHHSAM. Eciau xoTs
OBI OJTMH W3 MMapaMEeTPOB BBIXOJIUT 3a MPEACIIbl HOPMATHBHBIX 3HAYCHHUH, TO B IICJIIOM
MHUKPOKJIMMAT Ha pabovYeM MeCTe HETPUTOJICH JIJIsl BHITTOJTHCHHS paboT JaHHOM KaTe-
TOpUU M CclieAyeT pa3paboTaTh MEPOINPHUATHS YCTPAHCHUIO €r0 BPEIHOTO BO3CH-
CTBUS Ha pabOTaIOIIETO.
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Tabmuma 2.13
Pe3ynpTaThl H3MepeHuii mapaMeTpOB MUKPOKIMMATa

, Ontumanbhele napa- | JlomycTuMele mapamer-
e daxTuyeckue (3ame-
S s metpsl 1o ['OCT [1] u peiio 'OCT [1] u CHEHBIC) TIAPAMETPBI
s = CanlluH [3] CanlluH [3 p pamMetp

< o O L8 < 1 - ) 1 = = [

= g3 S g 3 = < S = B 5 2

= < S o = = jan) = = o = = =

= 2 o = 0 ~ 22 2 o g o 2 3 RS

c | E5| E | & | g=| 52| 8 | 3| §2| &8 | 5| £=

= s 3 5 Qo | a4 g &u| 24| rg| &u| a4 =g

= | 82 2| 27| B5| ga| &7 BE| 2&| 27| BE| 2%
E 5 S s £ 9 S = s £ 2 5 = s e 9 5=
- o, SIS S o o SIS i) ol S 338
8 B o 3 QM o 3 o /A o 3 o/
g ° = = 2 = = 2 = = 2
< o S O o N O o) S O

= o = o = o
1 2 3 4 5 6 7 8 9 10 11 12

2.6. MepOIIpI/ISITI/ISI no odecrnevYyeHuIo HOPMAaTHUBHBIX IapaMETPOB MUKPOKJINMaTa

BriOpaTth onTUManbHbIE PEIIEHUS A KOHKPETHOTO MOMENIEHUS U paboydero
MeCTa MOXXHO JIMIIb MPHU YCJIOBHH JE€TAIBHOTO M3YYEHUS NPUYUH HECOOTBETCTBUS
METEOYCJIOBUI HOPMATUBHBIM MapaMeTpaM C YYETOM OCOOCHHOCTEH 000Opy/10oBaHUs,
nomenieHus u np. [Ipu pazpaboTke MeponpuATHiA CIeyET MOIb30BATHCI HOPMATHUB-
HOW U CIIPAaBOYHOU JINTEPATYPOU.

Meponpustus no 00ecrnedyeHHI0 HOPMaJIbHbIX METEOYCIOBUI U MOJJEpKaHUS
TEIUIOBOTO PAaBHOBECHUS PabOTAIOLIEr0 YCIOBHO MOXHO pa3lelUTh Ha CJIEAYIOLIUE
TPYIIIBL:

APXHTEKTYPHO-CTPOUTEIbHbBIE:

— PpalMoHalibHas TUIAHUPOBKA MOMEIICHUsI, pa00YHX MECT, TEXHOJIOTHYECKOTO
000pyI0BaHUsI U KOMMYHUKAIIH;

— YCTPOMCTBO CIleMaIbHBIX TaMOYpOB-I1IJIFO30B;

— YCTpOMCTBO COJHIIE- U BETPO3ALIUTHBIX HAaBECOB (YKPBITUI) AJid padboTaro-
IIMX Ha OTKPBITOM BO31yX€E;

— PAcCMOJIOKEHHE MCTOYHUKOB TEIJIOBBIAENICHUS (BJIard) B OTAEJbHBIX MOMeE-
HIEHUSX WJIA HA OTKPBITOM BO3TyXE.

Texnuueckue:

— TPUMEHEHUE MPOTPECCMBHON TEXHOJOTWH, MEXaHU3AlMs U aBTOMATHU3ALUsS
TSDKETIBIX U TPYAOEMKHUX padoT;

— YCTPOMCTBO AMCTAHLIHMOHHOIO YIPABJICHUS TEILIOU3IYYaOIIUMH IPOliecCaMu
U amnmnapaTami,

— TrepMeTH3alMsl TEIJIO- U BIaroBBIICIISIONICIO 000pyA0BaHNUS;

— TEIUIOM3OJISAIMS 000pYAOBaHUS, aNlapaToB U KOMMYHUKAITUH, SBIISIOIIUXCS
MCTOYHUKAMU U3IIy4YeHUs (TeMrepaTypa MOBEpXHOCTU He JOJKHA npeBbimaTh 45°C);

— YCTPOMCTBO 3alIMTHBIX IKPAHOB, BOJISIHBIX U BO3IYIIHBIX 3aBEC;

— 000py0BaHUE UCTOUYHUKOB TEIUIOBJIATOBBIACICHHS CUCTEMaMu aclUpallyi;

— YCTPOMCTBO B NOMEILIEHUH CUCTEM BEHTWISILIMM U KOHIUIIMOHUPOBAHMS;

— YCTPOMCTBO BO3AYILIHOTO AYLIMPOBAHUS;

— YCTpOMCTBO aBTOMATHUYECKH PETYJIUPYEMON CUCTEMBI OTOIJICHUS.
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Opranu3zanmoHHbIE:

— OpraHu3zalys CIelHaIbHOTO PeKUMa TPYIa U OT/AbIXA;

— YCTpOMCTBO MOMeEUIeHU# /1Jisi 000oTrpeBa g paboTaIMUX Ha OTKPHITOM BO3-
JyXe B XOJIOJIHOE BpeMS To/1a;

— YCTPOMCTBO B TOPSYMX II€XaxX MOMEIIEHUHN NI KPATKOBPEMEHHOTO OT/bIXa C
Mo/Iaueii B HUX OYMINEHHOTO U OXJIAXKJICHHOTO BO3AyXa (Pa3HOCTh C TEMIIEPATypOH B
noMemeHu - He 6onee 10°C);

— OpraHu3anysi BOJHO-COJIEBOTO PEXHMMa C IMEJIbI0 MPO(UIAKTUKH 00eCCOH-
BaHMsI PY CHIILHOM MTOTOOT/ICTICHUH;

— obecrieuenre pabOTAIONIUX PAMOHATBHOW 00YBBIO U CIIEI[OICIKIOM;

— TIPOBEICHUE MEPUOIUUECKIX METOCMOTPOB PabOTAIONINX;

— UWHCTPYKTHBHOE U CIIeIMAIbHOE 00y4YeHHE pabOTarONIHX.

2.7. KoHTpoJbHbIE BONPOCHI

1. Kakue napaMeTpsl OnpeaesitoT MUKPOKIMMAT MPOU3BOJACTBEHHON CpeJibl?

Kaxk Bo371eiicTBY€eT KaK/IbIil U3 MapaMeTpPOB MUKPOKIIMMATa HAa OPraHU3M YeJloBe-

Ka?

Yrto Takoe TepMOPETYJISLUA U 32 CYET YEro OHa OCYIIEeCTBISETCS?

Urto Ha3wiBaeTcsi paboueit 30HOM?

Kakumu nokyMeHTaMy HOPMHUPYIOTCS TTapaMeTPhl MUKPOKJIUMaTa?

UTto Takoe abCOMIOTHASI U OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa?

Kakue napaMmeTpbl Ha3bIBaIOTCA ONTUMAJIbHBIMA?

Kaxkue mapaMeTpsl Ha3pIBAIOTCS IOy CTUMBIMU ?

. Kakue xareropuu paboT UCIIONB3YIOT IPU HOPMUPOBAHUU MUKPOKIMMATAa?

10 Kaxue npubopbl HCIONIB3YIOTCS U U3MEPEHUS BlaxxHOCTU Bo3myxa? [TpuHiun
JICUCTBUS ¥ TIOPSIOK H3MEPEHHM.

11.Kakue npuOopbl HCTIOIB3YIOTCS IS ONIPEIeTICHUS] CKOPOCTH JIBIKEHUS BO3/1yXa?
[TpuHUMIT JEUCTBUS U OPSIAOK U3MEPECHUM.

12.Kakue ¢akTopsl BIUSIOT HA YCTAHOBJICHHE HOPMATHUBHBIX TApaMeTPOB?

13.Bunbl pekoMeHaaIui o mpuBeACHUIO TapaMeTPOB MUKPOKJIMMATa B COOTBET-
CTBUU C TPEOOBAHUSIMU HOPMATUBHBIX JJOKYMEHTOB?

no

©ONDOTA W
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3. JABOPATOPHAS PABOTA «OHEHKA KOHIIEHTPAIIUY I1bLJINA B
BO3AYXE PABOYEHA 30HbI BECOBBIM METO/1OM»

3.1. Hean padoTsl

O3HaKOMJICHHE C OCHOBHBIMU CBEICHHUSIMH O MPOW3BOACTBEHHOW MBUIM U €€
BO3JICVICTBUHA HAa OPraHU3M 4YesoBeka. M3yueHHne NMPUHIMIIOB TMTHEHHUYECKOTO HOP-
MHUPOBAHUS THIJICBON 0OCTAaHOBKM B MPOU3BOJICTBEHHBIX MMOMEIICHUSIX U Ha pabodInx
Mectax. OCBOEHHE METOJ0B U CITIOCOOOB U3MEPEHUSI KOHIIEHTPALIUK TIBUIH U U3MEPHU-
TeIpHOU ammapartypsl. [IprnoOpeTeHre HaBBIKOB CAaHUTAPHO-TUTHECHUYECKOW OICHKHU
MBUICBOM 0OCTAHOBKY M pa3paOOTKX MEPOTIPUATHHN TT0 YIYUIICHUIO YCIOBHHA TPyAa.

3.2. Oo0uue cBeaeHus

IIbuIb — Menbuaiiie 4acTULlbl TBEPIOTO BELIECTBA, KOTOPhIE CIOCOOHBI HEKO-
TOpOE BpEeMs HaXOJUTHCSI B BO3/JYyX€ BO B3BEIIEHHOM COCTOSIHUU. [Ipu1b 0Opazyercs
KaK B €CTECTBEHHBIX YCIOBUSX, TaK U Ha MPOU3BOJICTBE, HAIPUMED, NPHU IPOOICHUN
U pa3MoJie TBEPJbIX BEIIECTB, MPU MU3TOTOBJIEHUU CTPOUTEIBHBIX WU3JEIHH, X o0pa-
00TKEe M TpaHCHOPTHPOBaHUM. [IpoMbIlITIEHHAs] MbUIb XApaKTEPU3YETCA IIMPOKUM
JMarna3oHoM pa3MepOB YaCTHUIl — OT JoJiel MUKpoHa 10 1-2 MM u 6oee.

B Bo3nyxe paGoueil 30HBI Yallle BCEIO COJEPKUTCS MbUIb C pa3MepaMu YaCTHUI
He 6onee 20 — 30 mxM. Boiee kpymmHBIE YacTUIIBI OCEAAIOT U3 BO3AyXa Yepe3 Hempo-
JIOJHKUTEIHFHOE BPeMs.

[To mpupozae oO6pa3oBaHus MBLUTH ACTSATCS HA OPTaHUYECKYI0, HEOPTAaHUUECKYIO U
CMEIIaHHYIO.

CremneHpb BpeIHOTO BO3ACUCTBUS IMBUIM HA OPTaHU3M UYEJIOBEKa 3aBUCHUT OT (hu-
3UKO-XMMHUYECKUX CBOMCTB MCXOJIHOTO MaTepuasa, pa3MepoB YaCTHI] MbUIA U CTeTe-
HU 3aIbIJICHHOCTH (KOHIICHTPAIIUY MBLTH B BO3/IYXE).

OU3UKO-XUMUYECKUI COCTaB MbUIM BO MHOTOM OINpEJENAeT XapakTep €€ BO3-
neiicTBus Ha opranu3M. CieayeT OTMETUTh, YTO NMPU U3MEIbYEHHUH /10 MBUIEBUIHOTO
COCTOSIHUS (DPU3UKO-XMMHUYECKasi aKTUBHOCTh UCXOAHOIO MaTepHalla MOXeT Bo3pac-
TaTh B COTHHU pa3 IO NPUUYMHE YBEJIMUYEHUS €ro yAelbHOI nmoBepxHocTH. Hampumep,
BELIECTBO, KOTOPOE SBJIIETCS MAJOTOKCUYHBIM MPU MPOIJIATHIBAHUH, MOXKET MPOSB-
JISITh SIBHO BBIPA)KEHHBIE TOKCUYECKHE CBOMCTBA MPU BIBIXaHUH €r0 B BUJIE TBLIH.

[To pa3mepam yacTul MbUIb ACIUTCA HA 5 KIACCU(PUKAUMOHHBIX TPYMHI: HAaMOO-
Jiee KpYITHOAUCIIEPCHAs, KPYITHOAUCTIEPCHAs, CpEeIHEANCTIEPCHAs], MEITKOAUCIIEpCHAs,
Hambosee MenkoaucnepcHas. Yem MeHbIIe pa3Mephl MbUIEBBIX YaCTHII, TEM OOJIbIIIee
BpEMSI OHH HAXOJATCS BO B3BEIICHHOM COCTOSIHUU B BO3IIyXe, U TEM OOJIbIIIEC BEpOsIT-
HOCTBb UX BO3/ICHCTBHS Ha YEJIOBEKA.

[T MOXKET MOMaaaTh B OPraHM3M YEpe3 OpTaHbl JbIXaHUS, JKEITyIOYHO-
KHILIEYHBIN TPAKT, KOKHbIE TIOKPOBBI U CIIM3UCTHIE 0OOJOUKH.

[lo xapakTepy AeCTBHS Ha OpPraHMW3M YeJIOBEKa IbLIb MOXKHO pPa3AeIuTh Ha
pa3pa)xkaroulyto U TOKCUYHYIO.
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K pasapaxkarwmum OoTHOCSTCS MUHEpalibHas (LIEMEHT, KBapll, TUIIC, MUHEPab-
HOE€ BOJIOKHO U JIp.), METaJITN4YecKas, qpeBecHas blib. OHU BBI3BIBAIOT pa3pakeHHe
Y BOCHAJICHHE OPTraHOB JIbIXaHUS.

[Ipodeccuonanbubie 3a001€BaHUs, KOTOPbIE BBI3BIBAIOT pa3/pakarolne IMbLIH,
HA3bIBAIOTCSl MHEBMOKOHMO3aMU (TTHEBMO - JIETKHE, KOHHMA - MbUIb) U IbUICBBIMU
OponxuTamMu. B 3aBHCHUMOCTH OT cOCTaBa MIbLIH, PA3IMYalOT PA3HOBUIHOCTH TTHEB-
MOKOHHMO03a — CUJIMKO3bI (BO3JIEHCTBUE KBapIIEBOM MbUIN), aTPaKHO3 (YTOJBHOM), ac-
6ecTo3 (acOecToBOM), ATFOMUHO3 (ITBUIH TJIMHBI WK OOKCHTOB) U TIP.

Kpome Toro, nbuib BeI3BIBAET 00IIKE 3a00JIEBAHMS JbIXaTEIbHBIX MYTEH, TAKHUE,
KaK JIApUHTUT, PApUHTHUT, OPOHXHUT U TIp.

Psin mpuieit AeCTBYIOT pa3apaxaroiile Ha KOKHbIEC IIOKPOBBI, BHI3bIBASI MBIICBLIC
MOPaXKEHUsI KOXKU — IIEPOXOBATOCTH U IIETYIICHHUE, YTOJIIECHUS U OTpyOIeHUE KOXKH,
BBINIQJICHUE BOJIOC, YIpH, QYypYHKYJE3, OOpOJaBKH, 9K3eMbl. 3arpsi3HEHUE KOXKU IIbI-
JbIO0 CHIDXKAET €€ MOTOOTACTUTENbHYIO (PYHKIUIO BCIIEICTBUE 3aKYIIOPKH JKEJE3.

[enb1ii psig NPOMBINUIEHHBIX MBUIEH BBI3BIBAIOT SIPKO BBIPAXKEHHBIE ajliepruye-
CKHE PEaKIUu. DTO MPOSIBISIOTCS B BHUJAE PA3JIMUHBIX KOXKHBIX PEAKIUN — JK3€EM,
JNEPMATUTOB, PA3JINYHBIX BBICHITAHUN, AJUIEPTUYECKOr0 pa3ApakeHUs] BEPXHUX JIbl-
XaTEeIbHBIX IYTEW U Tp.

[Ipu BO3ACICTBUM MBUIM Ha IJ1a3a Pa3BUBAIOTCS KOHBIOHKTUBUTHI, IOMYTHECHHE
XPYCTaJIMKa, TOPAXKEHUE POTOBHIIBIL.

TokcnuHble TbUIM 00pa3yIOTCS U3 BEUIECTB, KOTOPHIE, PACTBOPSICH B OMOJIOTU-
YECKUX Cpelax, ACHCTBYIOT Ha OpPraHU3M KakK s M BBI3BIBAIOT €r0 OTpaBJICHHE,
HanpuMep, MBIIIbSK, CBUHEN U TIp. CleayeT OTMETUTD, YTO TOKCUYHOE JIEUCTBUEC Be-
IIECTBA B MBUIEBUAHOM COCTOSIHUM MHOTOKPATHO YCUJIMBAETCS, HEKOTOPHIE BEIIECTBA
TOKCUYHBI TOJIBKO B BUJE MBUIN.

[Teu1b ciocoOHa agcopOupoBaTh U3 BO3AyXa HEKOTOPHIE STOBUTHIE Ta3bl, B pe-
3yJbTAaT€ 4YEro IMbUIb HETOKCHUYHBIX MAaTEpPUAJIOB MOXKET OKa3aTbCAd STOBUTOM.
Hampumep, caxka ampcopOupyeT NMpakTUYECKH BCE TOKCHYHBIE BEIECTBA, 00pa3yro-
LIMECS B IIPOLIECCAX CrOPAHUSL.

NmeroTcsa cBeeHrus 0 MyTareHHOM M KaHILIEPOT€HHOM BO3JICMCTBUM NbUIEH HA
OpraHu3M YeJIOBEKA.

B3Beniennas B BO3AyXe MbUIb TOPIOYMX MATEPUATIOB MOXET CTaTh MPUYHHOM
B3PBIBOB U MOKAPOB, ITPU STOM B3PBIBHI MBIJIEBO3AYIITHBIX CMECEH BBI3BIBAIOT BEChMa
3HAUUTENbHBIE pa3pylieHus. {151 BOSHUKHOBEHHUSI B3pbIBa HEOOXOAMMO, YTOOBI KOH-
LEHTpalMs MbUIM B BO3JAYXE HAXOAWJIACh MEXAY HMXKHUM U BEPXHUM KOHIEHTpAIlH-
OHHBIMH TPEEIIaMH BOCIIJIAMEHEHUS.

Hwxuuii (BepxHuil) KoHUeHTpauuoHHbIA npenen BocruiameHeHuss (HKIIB u
BKIIB) — MunumainbHasi (MakCUMaibHast) KOHIIEHTPALKS MBI B BO3AyXE MPU aTMO-
chepHOM JaBIEHUH, MPU KOTOPOU MBUICBO3AYIITHAS CMECh CITIOCOOHA BOCTUIAMEHHUTh-
Csl OT BHEIIIHETO MCTOYHUKA 3KUTAHUS C PACTIPOCTPAHEHUEM TUIAMEHH B €€ 00bheMe.
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3.3. HopMmaTtuBHbIEe TpeOGOBaHMS

['OCT 12.1.005 — 88 [1] ycTraHOBIICHBI IPEIEITBHO JOMYCTUMBIC KOHIICHTPAIIUH
(ITAK) npimu 1 ipyrux BpeAHbIX BEIIECTB B BO3/IyXe paboyei 30HBI.

Mo ITJIK noHMMAaeTcs KOHLEHTPALHUS BUIM B MI/M°, KOTOpas IIpH €’KeTHEBHOM
(KpoMe BBIXOJIHBIX JHEHN) paboTe B TEUEHHE § U WM MPHU APYTrOd MPOAOIKUTEIBHO-
ctH, HO He Oonee 40 4 B Hememnio, B T€UCHUE BCEro paboYero craxka He MOXKET BbI-
3BaTh 3a00JICBAaHUN UM OTKJIIOHEHUM B COCTOSIHUU 3J0POBbs, 0OHAPYKUBAEMBIX CO-
BPEMEHHBIMU METOJIaMH1 MCCJICIOBAHUIN B MPOIECCe paOdOTHI UM B OTAAJICHHEIE CPO-
KW JKA3HU HACTOSAIIETO U MOCIEIYIONTUX MTOKOJICHUN

ITo cTeneHu BO3MEUCTBHS HAa OpPraHU3M MBUIM TMOAPA3JCISAIOTCS HA YEThIPE
KJ1acca OmacHOCTH: 1-i - upesBbrvaiino onacueli (ITJK <0,1 mr/m3); 2-i - BeICOKO-
onacuslii (0,1<ITJIK<1 mr/m%); 3-if - ymepenno onacuelii (1<ITIK<10 mr/m3); 4-ii -
manoonacuslii (ITJK >10 mr/m?).

ConepxaHue TbUIM B BO3JyXe paboyeill 30HBI MOMJICKHUT CUCTEMATHYECKOMY
KOHTPOJIIO JIJIs MPEIYNPEkKACHUS BO3MOKHOCTH TipeBbiienus [1JIK - makcumanbHo
pa3oBbix padoueit 30HbI (ITIKyyp. ps) 1 cpenHecMennbix padoueit 30HbI (ITIK . ps).

[Ipu oTHOBpEMEHHOM COJIEp>)KaHUH B BO3yXe paboueit 30HbI HECKOJIBKUX BUJIOB
MBUIA OJTHOHAMPABJICHHOTO JIEUCTBUS CyMMa OTHOIICHUN (DaKTUUECKUX KOHIIEHTpa-
nuid kaxaou u3 Hux (Ci, Cy,... Cy) B Bo3ayxe nomemennit k ux [TAK (ITAK1, TTK,,
... [IJ1Ky) mo 'OCT [1] He moymkHA IPEBHIIATH SIUHHIIB.

G G ., & (3.1)
IJIK, 1K, IJIK,,

Jlyist onpenienieHust CoJiep>KaHusl MbUTH B BO3/IyXe 0TOOP MPOO JTOKEH MPOU3BO-
JUTHCSL B 30HE JIbIXaHUs (TPOCTPAHCTBO B paauyce 10 50 cM OT juia paboTaroIIero)
MIPU XapaKTEePHBIX MPOU3BOJICTBEHHBIX YCIOBHIX C YYETOM OCHOBHBIX TE€XHOJIOTHYE-
CKHUX TPOLIECCOB, NCTOUHUKOB BBIICJICHUS BPEIHBIX BEIIECTB U (DYHKIIMOHUPOBAHUS
TEXHOJIOTUYECKOT0 000pYy10BaHUS.

B TeueHue cMeHBI Ha OTACNBHBIX 3Tanax TEXHOJOTMYECKOIro Mpolecca B Kax-
JIOM TOUKE JAOJIKHO OBITH MOCIIEI0BATEILHO 0TOOPAHO TaKOE KOJIMYECTBO NPOO (HO HE
MEHEE TIATH), KOTOPOE SIBUJIOCH OBl IOCTATOYHBIM JJISI JOCTOBEPHOW TMTHECHUYECKOM
XapaKTEPUCTUKU COCTOSIHUSA BO3AYIIHOU cpeabl. MeTon otOopa nmpod nosmkeH obdec-
MEeYnTh M30UpATENIbHOE OMpeeieHue coaepkanus neiii Ha ypoBHe < 0,5 IIJIK, a
JUTUTEILHOCTh 0TOOpa Npo0 HE OoKHA NpeBbIaTh 30 MUH.

[TepnoaYHOCTH KOHTPOJIS YCTAHABIMBAETCS B 3aBUCUMOCTH OT KJIacca OMAaCHO-
ctu nbuM: Ui [ knacca - He pexe 1 pasza B 10 nneit, I knacca - He pexe 1 pa3a B Me-
csa, I u IV knaccoB - He pexe 1 pasza B kBapTail.

3.4. H3mepeHHMe KOHIEHTPALUMHU MbLIU

[Ipy BBINOJHEHWHM HCCIENOBAHUN NPOMBIIUIEHHOW MbUIM MPUMEHSETCS Kade-
CTBEHHBIN U KOJMYECTBEHHBIN BUbI aHAIU3A.

KavecTBeHHBIH aHAINA3 BKIIIOYAET OMPEICICHUE XUMUYECKOTO COCTAaBa MbLIH, a
TaKkXke €€ (PU3UKO-XMMHUUYECKHUX CBONCTB, TaKHUX, KaK aOpa3UBHOCTb, AJIEKTPOIPO-
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BOJHOCTb, CIMIAEMOCTh U Ap. KauecTBEHHbII aHaJIN3 BBIIIOJIHAETCS B JJAOOPATOPHSIX
WM SKCIIPECC-METOAAaMU HENOCPEACTBEHHO Ha MECTE BBIICJICHUS IIBLIN.

KosmyecTBeHHBIN aHAIN3 [TO3BOJISET ONPEIEIUTh KOHIIEHTPALUIO TIBLIN B BO3-
nyxe. JJis 5TOro NpUMEeHsSIIOT ABE TPYNIBI METOIOB:

1. Metonpl 6e3 npeaBapUTEeIbHOIO OCAKACHHUS IbUIN SBIISIOTCS KOCBEHHBIMHU.
KonnenTpanust npuin onpeensercs mo pe3yiabTaraM U3MEPEeHUN pa3inyHbIX (HU3u-
YECKUX MapaMeTpoB MbUIEBO3IYIIHOIO NOoTOKa. Hambombpmiee pacnpocTpaHeHUe Mo-
JyYUIIM ONTUYECKHUE METO]Ibl, OCHOBAaHHBIE HA U3MEPEHUU MOIVIOUIEHUS CBETA IbLIe-
ra3oBbIM IIOTOKOM WJIM PacCEsHHsI CBETA YACTHIIAMH IMbUIM. TOYHOCTH PE3ylbTaTOB
3aMEepOB OIPEAEISAETCS XapaKTepOM JIBUKEHHS YaCTHUI IIBUTH U, B OOJIBIIMHCTBE CITY-
4yaeB, HEBBICOKA. JJOCTOMHCTBOM A3THUX METOJIOB SIBJISIOTCS HENPEPBIBHOCTh U CKO-
POCTBH ITOJIy4EHUS PE3yIbTaTOB 3aMepOB. OHU MO3BOJIAOT BECTH HEIIPEPHIBHBIN MPO-
MBIIIJIEHHBIM KOHTPOJIb, YTO JAET BO3MOYKHOCTh aBTOMATHU3AlUU YIIPABJICHUS TEXHO-
JIOTUYECKHUM TIPOLIECCOM U CBOEBPEMEHHOI'O OIOBEIICHUS NEepcoHana 00 aBapUHBIX
CUTYyaLUX.

2. Meronpl, OCHOBaHHbIE Ha NMPeABAPUTEIbHOM OCAKICHUH NbLJIM, T03BOJISIIOT
ONPEJEIUTh HEMOCPEACTBEHHO BECOBYIO KOHIIEHTPALMIO IIBUIA B BO3/IYXE.

Haubonpiee pacnpocTpaHeHue moigydui BecoBo Metod. OH 3akirodaercs B
OCAQXJICHUU MBLIM U3 ONpeeeHHOro oobema Bo3ayxa Ha punbtpel ADPA-BII, onpe-
JIEIEHNH TIPUBECa (DMIIBTPA M BBIYMCIIEHUS BECOBOM KOHIIEHTPALMH TIbUIM B MI/M°. B
KauecTBe (PUIIBTPYIOUIETO 3JIEMEHTA MCHOJIB3YIOT TMAPO(OOHBIE MaTepuaibl THUIA
QI (punbrp-nionotHo IleTpsiHOBa) M3 yNIBTPATOHKHX BOJOKOH MEPXJOPBUHUIIA,
KOTOpbIE 00ECIIEYNBAIOT OYEHb BBICOKYIO CTENEHb YJIABIMBAHUS YACTHIl IbUIM pas3-
mepamu 110 0,1 — 0,2 MKMm.

3.5. DKcnepuMeHTAJbHAAl YaCTh
3.5.1. 3apanue mo padore

Wcxonnbie maHHbIe VISl BBITIOJHEHUS paOOTHI COTJIACHO HOMEPY BapHaHTa, KO-
TOPBIN 3aJ1aeT MPernoaBaTelb, MPUHUMAIOT 110 Tad. 3.1.

Tabmuma 3.1
HMcxonHbie 1aHHBIE
BapuanT Bermectso HﬂK?Z TpebGyemoe Bpemst paboThI B pecru-
MI/M parope, 4
1 3epHoBas 4 1
2 Myunas 6 8
3 XJ10mm4aTo0yMaskHast 2 4
4 IIsUTb CTEKIIIHHOTO BOJIOKHA 6 20
5 [TyxoBas 2 8
6 JlpeBecHast 6 2
7 ITe11b M3BECTHAKA 6 16
8 ITeuts acOecrta 2 10
9 ITsuis 1IeMeHTa 6 22
10 IIeu16 THIICA 2 10
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3.5.2. IIpudopsl U MaTepuaIbI

J11st BBITOSTHEHUS! paOOThI TPEOYIOTCS CIIEAYIONINE MPUOOPHI U MaTEpPUAIIbI:
— ycTaHOBKa A1 oT6opa 1mpod meutn Ha Guibtp ADA-BII (em. puc. 3.1);
— BECHI aHAIMTHYECKHE Kiacca ToyHOCTH He MeHee 1 (Bbicokuii) mo 'OCT [7];
— OapoMeTp-aHepous;
— TEPMOMETP;
— CEeKyHAOMED.

3.5.3. llops10k BbINIOJTHEHUSI PA0OTHI

1. Ompenensitor Bec punbrpa ADA-BII-10 Ha aHanuTHYECKUX Becax, JJIs YEro:

— BBIHUMAIOT U3 000MMBI KOMIUIEKT (DHIIBTPA, PAa3BOPAUYMBAIOT MMAKET U3 KaJbKH, 3a-
TEM 3aIUTHOE OYMa)KHOE KOJIBIIO U BEIHUMAIOT (PYITBTPYIOITUI DJICMEHT;

— CKJIaApIBalOT (QUIBTPYIOUIMNA 3JIEMEHT ¢ MOMOIIBIO MUHIIETA BUETBEPO, KIAIYT B
IIEHTpP YaIlleYKd BECOB U B3BCIIIUBAIOT;

— TOMEMAT (GUIBTPYIOUIUN AJIEMEHT B 3allIUTHOEC OyMaKHOE KOJIBII0, HA KOTOPOM
MIPOCTABIIAIOT MOPSAIKOBBIM HOMEpP (UIBTPAa U €ro BeC. 3allUCH BBHITIOJHSIOT CO
CTOPOHBI 3anblIeHUs GUILTPA, a 3aTeM 3aHOCAT UX B Ta0J1.3.2.

2. IloaroraBnuBarT YCTaHOBKY K pabote. [ aToro:

— B3BCIICHHBIN (QUIBTPYIONTUN JIEMEHT BMECTE C 3alIUTHBIM OyMaKHBIM KOJIbIIOM
BCTaBJISIOT B aJ1orK 8 (cM. puc.3.1).

— B IIBUIEBOM Kamepe 9 co3aaroT TpeOyeMyro 3amblJICHHOCTh BO3/IyXa.

Puc. 3.1.Cxema yctanoBku Jyist oroopa mpo0 neutn Ha punsTp ADA-BII
1- acnuparop; 2 — BRIKJIFOYATEIb; 3 — PyYKH BEHTHJICH;
4 — poTtameTp; 5 — nbUIeBast Kamepa; 6 — aJIOHK

3. IpousBoasT or6op mpoOkI mbLIH. [[7151 3TOTO!

— BKJIFOYAIOT OJJHOBPEMEHHO aciupaTop | u cekyHmomep;

— TIO0 poTaMmeTpy 4 CHUMAIOT MOKa3aHWs pacxoja Bo3ayxa: /11 — B Haudaie orOopa
(uepe3 30 cexynn), I, — uepe3 1 munyty, I13 — B KoHIIe 0TOOpa (Yepe3 2 MUHYTHI).
Pesynbratel 3aHocAT B Tab1. 3.2;
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— 1o 6apoMeTpy M TEPMOMETPY OMPEIEISIIOT COOTBETCTBEHHO aTMOC(epHOe JaBiie-
HUE U TEMIIEpaTypy Bo3ayxa. Pe3ynbpTarsl 3aHOCST B Ta0II. 3.2.
— OTKJIIOYAIOT aCIUPAaTOp, BRIHUMAIOT GUIBTP U3 aJUIOHKA U CKIIAJBIBAIOT €TO BUCT-
BEPO, 3aMbUICHHOW CTOPOHON BHYTPB,
— B3BemMBaOT GuIbTp. Pe3ynbrar 3aHocar B Tabdi. 3.2.
Ecmn mpuBec msum 25 Mr > (M, —my) > 2 Mr, TO HPOM3BOAAT HOBBIH OTGOP

poOBI, KOPPEKTUPYS BpeMsi 0TOOopa.

4. BBINOJHSIOT pacyeT KOHIEHTPAIMH TbUIA. 111 3TOTO:!

— ONpEACNAI0T YCPEIHEHHBI 00beM BO3/IyXa, MPOIISIIIEIo Yepe3 poTaMeTp:

VIS Rt R VR (3.2)
3-1000

rne 11, I, [13 —oka3aHus poTameTpa acriparopa, Ji/MUH;

T — oO1iee Bpemsi 3amepa (2 MUH)

— TMPHUBOJAT YCPEIHEHHBIM 00beM BO31yXa K HOpMaJIBHBIM ycioBusM (¢ = 0°C; B =
760 MM pr.cT.) IO hopmyIIe:

V -293-B
0~ ) MS, (33)
(273+1)-760
raie B — 0apoMeTpuyecKoe JaBJIC€HUE, MM PT.CT.;
t — Temriepatypa Bo3Iyxa, MpOXOASIIEro yepe3 acnuparop, °C.
— HaAXOJAT BECOBYIO KOHIICHTPAIIMIO MBUTH O (hopmyIie:
m, —m
C=—2—"21 mr/M (3.4)
VO
rae — My, M — Macca puIIbTpa COOTBETCTBEHHO JI0 U MOCJE 0TOOpa NPOOBI, MT.
Pe3ynbTaThl pacueToB 3aHOCAT B Ta0I.3.2.
Tabmuma 3.2
Pe3ynbrarsl nccneqoBaHus KOHIEHTPAUK MbUIN B BO3IYXE
i - M
Tewmrme bapomerpu acca punpTpa, Mr Bpewms | Mokasats C.
Bun | parypa | deckoe maB- | 10 3a- V, | Vo,
nocne 3a- | 3amepa | poramerpa | 3| 3 | wmr/
IIbIIN BO3yXa JICHUC B, MM MEpa, M M 3
o Mepa My | T, MuH. | II, ii/MuH. M
t, °C pT.CT. mi
0,5
1,0
2,0

3.5.4. Ouenka pe3yJibTaTOB U3MepeHUii U BLIBOAbI 10 padoTe

OueHKy MbUIeBOM 0OCTAHOBKH BBITIOJIHAIOT CJIETYIOIIMM 00pa3oM:

— COCTaB MbLIM MPUHUMAIOT B COOTBETCTBHH C BapuaHTOM (Tabi1.3.1);

— IO BEIIECTBY, M3 KOTOPOTO COCTOMUT MbLib, onpeacistoT [1/IK (Ta6a.3.1).

B ciyuae, ecniu paktrueckas 3arbUIEHHOCTb BO3AyXa, OJydeHHas o hopmyJie
3.2 npesbimaer 1K, ciaexyer mpemioxuTs Haubolsee 1esiecooOpa3Hble TeXHUYe-
CKHE€ U TMPOPUIAKTUYECKHE MEPOINPUATHA MO YIYUIICHHIO YCIOBHHM Tpyna (cM.,
Harpumep, [2, 5, 8] u 1p.).
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3.6. MeponpusTusi o 60psoe ¢ NbLIbI0

Bb160p crioco0OB yMEHBIIEHHS 3albUIEHHOCTH MOMEIIEHUIN 3aBUCUT OT YCIJIO-
BUI pabOThI, TEXHOJIOTMYECKOI0 MIPOLEcca U BUJ1A TIBLIH.

B Hacrosmee BpeMsi, B OCHOBHOM, YT IO IIyTH IPUMEHEHUS IIPOrPECCUBHOM
TEXHOJIOTMH, BKIIOYAIOIIEH 3aMKHYThIE ITUKJIbI, MOKPBIH CIIOCOO MPOM3BOJCTBA, aB-
TOMATU3ALNI0, KOMIIEKCHYIO MEXaHU3aLUI0 U JUCTAaHIIMOHHOE YIIPABICHUE, UCKIIIO-
4aroee KOHTaKT YEJIOBEKA C MBLIBIO.

NHxKeHepHO-7KOIOTHUECKHE MEPONPUATHS 10 O0phOE C MBUIBI0 BKIIOYAIOT Tep-
METHU3ALHIO MBUISIIETr0 000pyAOBaHUs, YCTPOMCTBO CUCTEM MECTHOM BBITSDKHOW BEH-
TUISIIIUM, CUCTEM acClUpalMd TEXHOJIOTHMYECKOro O0OpYyIOBaHUS, a TAKKE OYHCTKY
BO3/yXa B IIBUICYJIOBUTEISIX U IIPUMEHEHUE ITHEBMOTPAHCIIOPTA CHIyYHX MaTepua-
noB. Crnenyer npeaycMaTpuBaTh CUCTEMAaTHYECKYI0 YOOPKY MOMEIIEHUN LEHTpau-
30BaHHBIM U MECTHBIM CIIOCOOOM.

KonkpeTHslii BBIOOp MepOonpusiTHil 10 60pHOE € MBUIBIO MPOU3BOAUTCS HA OCHO-
BaHUU C/EJAHHOW OLICHKH MbUIEBONH 00CTaHOBKHU.

B npemnoxeHusax 1o yaydlIeHUIO YCIOBUU TPyAa CIENyeT IPEeLyCMOTPETh UC-
II0JIb30BAHUE PA3JIMYHBIX YCTPOUCTB, MPEAOTBPALIAIOIINX BO3SHUKHOBEHHUE WM pac-
IIPOCTPAHEHUE IIBUIH, 4 TAK)KE IPUMEHEHUE UHAMBUYAJIBHBIX CPEICTB 3aILUTHI.

3.6.1. OmnpenejieHue BpeMeHHU 3aIMTHOIO JIeiCTBUS pecniupaTopa
(BBINOJTHACTCS M0 YKA3AHUIO NIPenoJaBaTeJisi)

B Tex ciyuasx, Korja TeXHUYECKUE MEPOINPUSATUSI HE MOTYT MOJHOCTBIO 00€ec-
MEYUTh CHUKEHUE KOHIIEHTPAIMHU MbUIU B BO3yX€e paboy4eil 30HbI TPOU3BOJICTBEHHO-
ro nomemenus 1o I1JIK, cmenyer TONOTHUATENBHO UCIOIb30BATh CPEACTBA WHIUBU-
nyanbHOM 3amuThl opraHoB AbixaHus (CU30/]). K Hum oTHOCATCS HU30JIMpYIOIIKE
CU30/] (umaHroBBIE M yHHMBEPCAJIbHBIE MPOTHUBOTA3bI), a TaKXKe (UIBTPYIOIINE
CH30/1 — npoTtuBONBLIEBBIE pecnupaTopsl [8].

TexHuueckne xapakTepUCTUKHU PECTUPATOPOB MPUBEICHBI B Ta0I. 3.3.

Br16op Tuma pecniupaTtopa OCYIIECTBISIETCS B 3aBUCHMOCTU OT TpeOyemoil 3¢-
(EeKTUBHOCTH TIbLIIE3aIEPKaHUS U TIPOJIOJDKATEIILHOCTH BpeMeHU paboThl B pecupa-
TOpE.

TpeOyemyto 3G GheKTUBHOCTH MbLIE3aEPKaHUs pecrupaTopa OMPENESIIOT 10
dhopmyie:

_C-1JIK

Mo -100%, (3.5)

rae C — KOHIIEHTpAmus MbUTM B BO3AYyXE, MPUHUMAaeMas 1Mo pe3yabTaTaM 3KCIepH-
MEHTaJIbHBIX 3aMEPOB WIIH T10 33JIaHUIO MPEIO aBaTEIS.
Heo6xonumoe Bpemsi paboThl B pecriupaTope BbIOMparoT u3 Tada. 3.1 B cooT-
BETCTBUHU C HOMEPOM BapHaHTa, 33JaBAEMOTO MPETOIaBATEIICM.
PesynbTaTel 3aHOCAT B Ta611.3.4.
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Tabmura 3.3
TexHu4yecKkne XapakTePUCTUKU PECTUPATOPOB
Tun pecniuparopa
N [TokazaTenb 111B-1 ITPII - | ITPII -
«JIenecTok-5» YIK | ®-6211 | Actpa-2 741 472

1 2 3 4 5 6 7 8
DddexTuBHOCTD

1 0 96,0 98,0 99,0 99,3 99,9 99,99
TbLIe3aIepKaHus, %

Bpewms 3ammTHOrO IeicTBUA
IPH 3aMbUICHHOCTH, MI/M°:

9 1000 — — — — 6 7
600 - - - - 11 13
300 4 — — 5 22 26
100 8 1 5 10 44 52

3 | CokpaiieHue moss 3peHust,% 10,0 14,0 19,0 26,0 10,0 10,0
HauaneHnoe conpoTtuBienue

4 (ITa) pu pacxoje (30 1/mMun)
5-10™* m/c: Ha BXOIE 70 520 400 310 120 180

Ha BBIXOJIE 70 350 370 300 300 300

5 | Macca pecriuparopa, T 10 48 190 250 200 220

[Ipumeuanue. 1t IpPOMEKYTOUHBIX KOHLEHTpAlMi BpeMs 3allUTHOTO JCHCTBUS PECIHUPATOpPA
OIIpEAEIIAETCS IIyTEM UHTEPIOJISALINN.

Tabmuma 3.4
ITogbGop pecniupaTtopa
D¢ddexTuBHOCTD Bpewms 3ammTHOTO Tum Cox HatausHoe M
. palll€HUE | compOTUBIIEHUE acca
neuIe3agepxanus, % JOEUCTBUS, 4 pecri O Ila pecrmpa
TpeOyemas | ¢dakTuueckas | Tpedyemoe | (akTuyeckoe patopa 3penus, % Bxliile BLII;?)JIG ropar
3.7. KoHTpoJibHbIE BONPOCHI
1. Kak Bo3A€iCTBYET MbLIb HA OPraHU3M YeJIOBeKa?
2. Kakum 06pa3om Ki1acCuGUIMPYIOT MBUTA?
3. Uto moHMMaeETCs Mo NpeeIbHO JOMYCTUMOM KOHIIEHTPAIUEH MbUTH, SUHUIA €€
U3MepeHus?
4. B xakom nokymenTte npueneHsl [1/IK u ot uero 3asucur [1/IK?
5. Kakue MepornpusiTus IpUMEHSIOT Ipu 00pb0e C MbLIBI0?
6. Kakue MeTo1bl UCTIONB3YIOT JJIsl OTPEIETICHHSI KOHIICHTPAIUH THLIN B BO3AYyXE?
7. Kaxue npuOopbl IPUMEHSIOT JIJIs1 OTPEICIICHNS KOHIICHTPAITNH TBUIH B BO3IyXE

paboueii 30HbI?
8. Kakue nHauBuIyanbHble CPEACTBA UCTIOIB3YIOT AJI 3AIUTHI OT MbLIU?
9. Yto nonumarot noj 3¢pHeKTUBHOCTHIO pecriupaTtopa’?
10.Kakue Buabl peciipaTopoB IPUMEHSIOTCS, IPUHIIUI UX paOOTHI?
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4. JABOPATOPHAS PABOTA «OHEHKA KOHHEHTPALIUY BPETHBIX
BEHIECTB B BO3JIYXE PABOYEHN 30HbI

4.1. Heab paéoThI

O3HaKOMJIEHHE C OCHOBHBIMHU CBEIECHUSMH O BPEIHBIX BEUIECTBAX, MPUMEHSE-
MBIX B TMPOMBIIUICHHOCTH M WX BO3JEHCTBUM HAa OpraHuM3M uenoBeka. M3yueHue
MPUHIHUIIOB TUTUEHUYECKOTO HOPMUPOBAHUS KOHILIEHTPAIIMM BPEHBIX BEIIECTB B
BO3/yX€ MPOM3BOACTBEHHBIX MOMEIICHUN U paboueilt 30Hb. OCBOCHHE METOJIOB U
Croco0O0B U3MEPEHUSI KOHIIEHTPAIIMU BPEIHBIX BEILIECTB B BO3AYXE U U3MEPUTEIIbHOM
anmnapartypsl. [IpnoOpereHne HaBBHIKOB CAaHUTAPHO—THUTHEHUYECKOW OIIEHKH COJIep-
KaHUSI BPEAHBIX BEIIECTB B BO3JyXE M Pa3pabOTKU MEPONPHUSTUN MO YIYUYIICHUIO
YCJIOBHM Tpya.

4.2. OOume cBeaeHus

Bpenneie BemiecTBa - BEIIECTBA, OTPULATEILHO BO3ACHCTBYIOIINE HA OPraHU3M
YeJIOBEKA U BBI3BIBAIOLIUE HAPYILIECHUE MTPOLIECCOB HOPMAIIBHOM KU3HEIEATEIBHOCTH.
Pe3ynpraTomM BO3IEHCTBUS BPEAHBIX BEUIECTB MOTYT SBUTHCS OCTPBIE WM XpPOHUYE-
CKHE OTpaBJICHUs pabOTarOIHX.

Bpenueie BemecTsa MOryT IPOHUKATh B OPTaHU3M YEJIOBEKA YEPE3 OPTraHbl JIbI-
XaHUSI, KEITyAOYHO-KUIIEUHbIN TPaKT, KOXKY, a TaKXKE 4Yepe3 CIMU3HUCTbIE 00O0JOUKU
riia3. BeiBegeHNe BpEIHBIX BEIIECTB U3 OPraHU3Ma MPOMCXOAUT YEpe3 JIETKHUE, MM0Y-
KH, KEITYJOYHO-KUIIEYHBIA TPAKT U KOXKY.

Tokcuueckuid 3(p(PeKT BpeIHBIX BEIIECTB 3aBUCUT OT psAAa (PakTOPOB: IMOJA U
BO3pacTa padoTaroUINX, HHAUBUAYAJIbHON YyBCTBUTEILHOCTH OPraHu3Ma, XapakTepa
U TSKECTH BBIMOJIHAEMOM pabOThl, METEOPOJIOTUYECKUX YCIOBUI MPOU3BOICTBA U JIP.
Hekortopble BpeqHble BELIECTBA MOTYT OKa3bIBaTh BPEAHOE BIMSHUE HA OpraHU3M
YeJIOBEKa HE B MOMEHT MX BO3JIEUCTBHUS, a IO MPOIIECTBUM MHOTHX JIET U JaXKe JeCs-
TUieTuil (oTaaneHHple nociencTsus). [lposBiaeHue saTux BIUSHUNA MOXKET OTPa3UThCA
U Ha noroMcTBe. Takumu oTpUIaTENbHBIMU 3(PeKTamMu SBISIOTCS TOHAAOTPOITHOE,
AMOPUOTOKCUYECKOE, KAHLIEPOTEHHOE, MyTareHHOE JIeUCTBUS.

HecMoTps mmpokoe BHEAPEHHE MaJOOINACHBIX BEIIECTB M MATEPHUAIIOB, BPEI-
HbIE BEILECTBA MPOJOJIKAIOT HCIIOIb30BAaThCS B COBPEMEHHOM JKOHOMHYECKOM XO-
3SICTBE.

4.3. HopmaTtuBHbIe TpeGOBAHUS

Bce BpenHbie BelecTBa Moapa3AeisiioTCs MO OMACHOCTH Ha YEThIpe Kiacca: 1-u
- YpE3BBIYANHO OIMACHBIE; 2-i - BBICOKOOTIACHBIC; 3-1 - YMEPEHHO OIacHbIe; 4-i1 - Ma-
JIOOTIACHBIE.

Knacc omacHocTr BemniecTBa yCTaHABIMBAIOT IO COBOKYITHOCTH NapaMeETpPOB,
yKa3aHHbBIX B Ta01.4.1.

OTHeceHune BEUIECTBA K KJIACCy OMACHOCTH BBIMNOJHSIOT MO MOKa3aTeNto, 3Have-
HUE KOTOPOT'O COOTBETCTBYET HamOoJiee BHICOKOMY Kiaccy omacHocTd. [[ns 60ib-
IIMHCTBA BEIIECTB TAKMM MNapaMETpPOM SIBISIETCA MPEAEbHO AOMYCTUMAasi KOHIEH-
tpauus (II1K).
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Tabmuma 4.1
Kiaccudukanys BemecTB 1Mo CTEIEHU BO3JCHCTBHS Ha YEJIOBEKa

HopMa JJIA Kj1acCa OIIaCHOCTH

HaunMenosanue nmokazareseit
1 2 3 4

[IpenensHO AOMycTUMAsT KOHIIEHTPALHS

(ITJIK) B Bo3tyxe paboueii 30HbI, MI/M> <01 0.1..10 LL...10,0 >10

CpeI[HSHI CMEPTEIIbHAas a03a IIpyu BBEACHUHA B

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

Cpe,[[Hﬂf[ CMEPTEIIbHAaA 103a IpH HAaHECCHUN

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

Cpennsisi cMepTenbHast KOHIé[eHTpaI_[I/I}I B BO3- <500 500 ... 5001-50000 | 50000
JyXe, MI/M 5000
KoaddurpeHT BO3MOKHOT0 HHTAISIITUOHHO-
ro orpassenus (KBHO) >300 300...30 29...3 <3
30Ha OCTPOTO JICHCTBHUS <6,0 6,0...180 | 18,1...54,0 >b4
30Ha XpOHUYECKOTO ACUCTBHS >10,0 10,0 ...5,0 49...25 <25

[IJIK — Takas KOHIIEHTpaLUs BPEIHOIO BEILECTBA B MI/M°, KOTOpas IIPU €xKe-
JTHEBHOM (KpOME BBIXOJIHBIX JIHEN) paOoTe B TEUCHHE 8 U WM MPHU APYTrod MpoaoJ-
KUTEJILHOCTH, HO He Oojiee 40 4 B HeJENI0, B TEYEHUE BCET0 pabouero craxa He MO-
’KET BbI3BaTh 3a00JIEBAaHUI WJIM OTKJIOHEHUM B COCTOSIHUHU 3JI0POBBS, OOHApY>KHBae-
MBIX COBPEMEHHBIMU METOJAMH HCCIEIOBAaHUM B Ipoliecce padOThl WIH B OTJAJECH-
HbIE CPOKHU U3HHM HACTOSLIETO U MOCIEAYIOIMINX MTOKOJIECHUH.

Jlist mpou3BoIcTBEHHOM cpenbl paznuyaroT [1/IK MakcuManbHO pa3oBbie pado-
yeit 30861 (ITAKwmp.p3) u ITIJIK cpeqnecmennsie padoueit 30ub1 (IIJIKcc. p3).

Maxkcumanbnao paszoBas [IJIK — 3To comepkaHue BelecTBa B 30HE JbIXaHUA pa-
OOTHUKA, YCPEIHEHHOE IMEPUOJIOM KpaTKOBpeMeHHOro otoopa mpobd (15-30 mun);
(aKTUYECKH - ITO XapaKTEPUCTHKA OE30MaCHOCTH BEIIECTBA JUIsl JAHHOTO MOMEHTA C
Y4€TOM YCTAaHOBJIEHHOTO MeToJa 0TOopa Mpod U €ro AIUTEeNbHOCTH. MaKCcUMallbHO
pa3oBasi KOHLIEHTPALIMS BCETAa CIyKUja U CIY>KUT B OCHOBHOM JIJI1 MHCIIEKTOPCKHUX
L[eJIeH, 1aBasi BO3MOKHOCTh OLIEHUTh CTENEHb HAJEKHOCTH U YIIOPSTOYEHHOCTH TOTO
WJIM MHOTO TE€XHOJIOTMYECKOr'0 MPOLECcca, HO HE JAeT MOJHOr0 OTBETa Ha BOIMPOC O
Mepe BO3ACHCTBUS BPEAHOIO XMMHUYECKOI'O BEIIECTBA Ha 4esloBeKa. VckirodeHue
MOTYT COCTaBUTh 0CO0O ONacHbIE BEUIECTBA OCTPOTO M OCTPOHANPABIEHHOTO JEH-
CTBUSA, TJ€ 0KHUJaeMbli 3(D(PEKT B 3HAYUTEIHHOW CTENEHHU ONPEAEISIETCS UMEIOIIEH
MECTO BEJIMYMHON MAKCUMAaJIbHO PA30BOM KOHIICHTPALIUY.

Cpennecmennas pomyctumas [[JIK BpenqHoro BemecTBa — 3T0 CpeiHsIsl KOHIIEH-
Tpauusi, NOJy4eHHasl MPU HENPEPHIBHOM WJIM NPEPHIBUCTOM OTOOpe mpod Bo3dyxa
IpyU CYMMapHOM BpEMEHH, paBHOM He MeHee 75% NpoIoSKUTENbHOCTH paboueit
CMEHBbI. JTa BEJIMYMHA YCTAHABJIMBAET OE30MACHBI YpOBEHb BPEIHOTO BEIECTBA,
pacnpoCTpaHssACh Ha BCIO MPOJOJKUTENBLHOCTh paboueit cMeHbl. Clieyer moayepk-
HYTh, YTO /I BEIIECTB, 00JIaIalOIIMX OCTPOHAMPABICHHBIM JIEUCTBHEM (pa3apaka-
IOIIKM U JIp.), yCTAaHABIMBAETCS TOJIbKO MakcuMalibHO paszoast [1/IK.

Copep:xaHue BpeIHBIX BEIIECTB B BO3JAyxe pabouel 30HBI HE JOJKHO MPEBbI-
maTh npeaenbHo qonycTumbix KoHneHTpaui (IIK), ucnoib3yembix pu NIpOeKTH-
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POBaHUU MPOU3BOJICTBEHHBIX 3/IaHUM, TEXHOJOTUYECKUX MPOLECCOB, 000PYI0BAHMUS,
BEHTUJISIIU U, JJI1 KOHTPOJISI 32 KaUeCTBOM MPOU3BOJCTBEHHOMN cpelibl U Mpoduiiak-
THUKHU HEOJIAronpusiTHOTO BO3/IEHCTBUS HA 3I0POBbE pabOTAIOIIHX.

[Ipu 0AHOBpEMEHHOM COJIEp>KaHUM B BO3/1yXe paboueil 30HbI HECKOIBKHUX BPEI-
HBIX BEILIECTB pa3sHoHarnpaBieHHOTo AeiicTBus [IJIK ocTatoTcs Takumu ke, Kak v Ipu
M30JIMPOBAHHOM BO3JICCTBUMU.

IIpu oTHOBpEMEHHOM COJEPKAHUU B BO3AYyXE paboueil 30HbI HECKOIBKUX BPE/I-
HBIX BEIIECTB OJTHOHAIIPABICHHOTO JEHCTBUS CyMMa OTHOIICHHUHN (PaKTHIECKUX KOH-
neHtpanuii kaxaon u3z Hux (Ki, Ka,... Ky) B Bo3zayxe nomemenuii k ux [IJK (ITAKj,
IMOK,, ... ITIK,) mo 'OCT [1] He nomkHa IpeBbIIaTh €AUHULIBL.

K
ASHEIL. S (4.1)
HJIK, 1K, K,

4.4, HN3mepeHue KOHIEHTPAIUU BPeIHbIX BellECTB

Jlnisg u3MepeHusi KOHIIEHTPAIlMK BPEIHBIX BEIIECTB B BO3AyXe pabodeil mpume-
HSIOT ra30aHaATU3ATOPBI.

[To mpuHIMITY JEHCTBUS ra30aHAIU3ATOPBI MOTYT OBITh pa3zefieHbl Ha CIEAYIO-
M€ TPYTIIHL:

1. AOcopOLMOHHBIE ra30aHATU3ATOPbI, B KOTOPHIX KOMIIOHEHTHI Ta30BOM CMeECH
MOCJIEIOBATEIBHO MOTJIOMIAKOTCS Pa3IMYHBIMU PEAreHTAMH.

2. O0OBEMHO-MaHOMETPUUECKHE Ta30aHAIM3ATOPBI, KOTOPBIE OIMpPENEISIIOT HU3ME-
HEHHUE MapaMeTPOB Ia30BOM CMECH, POUCXOAIIUE B PE3yIbTaTe XUMUYECKUX PEaK-
.

3. T'azoananuzaTopel, NTPHUHIMI PabOTHI KOTOPHIX OCHOBAaH Ha (PHU3UKO-
XUMHUYECKUX METOJIaX aHaiu3a (TEpMOXUMHUYECKHUE, SJIEKTPOXUMHUUECKHE, XPOMATO-
rpaduyeckue u mp.).

4. T'azoananuzaTophl, padoTarolMe Ha YUCTO (U3MYECKUMX METOJaxX aHaiu3a
(TEpMOKOHTyKTOMETPUYECKHE, JCHCUMETPUIECKIE, MATHUTHBIE, ONITHYECKUE U JIP.).

Ha nanubiii MoMeHT Hanboliee paclipoCTpaHEHBI TEPMO- U IEKTPOXUMUYECKUE
Y ONTHYECKHUE Ta30aHaTIU3ATOPBI.

Kaxxap1ii razoananm3atop npeaHasHaueH JUisi U3MEPEeHHsI KOHIICHTPAIH TOJIBKO
OTIpe/IeNIEHHBIX KOMIIOHEHTOB Ha ()OHE KOHKPETHOW ra30BOil CMECH B HOPMHPOBAH-
HBIX ycnoBHUsaX. OJHAKO MPUHIUI ACHCTBUS M KOHCTPYKTHUBHBIE OCOOEHHOCTH MHO-
I'MX THUIIOB T'a30aHAJIM3aTOPOB IMO3BOJISIIOT KOMIIOHOBATh UX B MHOTO(YHKIIMOHAJb-
HbI€ MYJIbTUTa30BbI€ CHCTEMBI, MTO3BOJISIOIINE OCYUIECTBIIATh OJHOBPEMEHHbBIN KOH-
TPOJIb KOHIIEHTPAIMil HECKOJBKUX BELIECTB M UMEIOIINE MHOXECTBO JOMOJTHUTEIb-
HBIX (QYHKIH.

4.5. JKcnepuMeHTAJIbHAS YaCTh
4.5.1. 3aganue no padore

Hcxonubie naHHbIC A7 BBIMOJHEHUS pa0OThI COIJIaCHO HOMEPY BapuaHTa, KO-
TOPBIN 3a7aeT MpernoaaBarelib, IPUHUMAIOT 110 Tao. 4.2.


http://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D1%80%D0%B1%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%B3%D0%B5%D0%BD%D1%82
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Tabmnura 4.2
WcxonHble TaHHBIC
o = | g o T | o S
- | E1E 2 | By | g
= = | 5|38 | 8E& ¥ =g &
= ol z| 2| 2. 23 8| 28 2.
= = S| 3| &5 8% 8|8 =E
53 2 o < = g8 5 cvs g 2 2 =
m = = = © 2 5 = 5 2| &
S = 2 s S 21 59| B
M o) & | B S e | 2 S,
< S P = = -
aw S < o 3 2 =
A o = m
1 | Asora quokcun 70 40 35 75 70 50 40
2 | A3ota okcuasl (B mepecuere | 70 65 35 50 50 50 40
Ha NOz)
3 | AkponenH 20 30 60 20 30 30 50
4 | benzona® 50 30 30 20 20 30 60
5 | Kucnora azornas” 30 50 60 30 20 30 20
6 | Kepocun (B nepecuere Ha C) | 40 50 50 35 50 65 70
7 | Kucnora ykcycHas™ 35 75 70 40 50 70 40
8 | Kcumon 50 30 30 20 30 40 20
9 | Tomyon 70 65 35 50 50 50 40
10 | CiupT >TUITOBBII 60 50 50 35 50 75 50

4.5.2. IlpuGopbl 1 MaTEPHAJIBI

[Ipu BeIMOSHEHUU 1a0OPaTOPHON PabOTHI UCIOJIB3YETCS MYJIbTUTA30BBIN Mepe-
HOCHOM ra3zoananusartop Komera.

I"azoanamu3atop (puc. 4.1) npeaHa3HaveH JUIT KOHTPOJIS OMACHBIX KOHIIEHTpa-
LUIA TOPIOYUX, TOKCUYHBIX Ta30B M KUCIOPOJa B aTMocdepe paboyux 30H MPOMBIIII-
JIEHHBIX O0BEKTOB, HA padOUYMX MECTax, B CUCTEMaX KOMMYHMKAIMH, U JIJIsl ONOBE-
1IeHus1 00 OMacHBIX YPOBHSIX KOHIEHTpauuu. ['azoananusatop Komera Takxe MOXKET
HCIIOJIB30BAaThCA B KAUECTBE TEUEHCKATEIISL.

JlocTyn BO3QyXa Ha Tra304yBCTBUTEIBHBIE CEHCOPBI OCYLIECTBISETCS IyTEM
ecTecTBeHHOU nu(dy3un yepe3 creruaibHbie OTBEPCTHS B KOpIyce mpudopa

OyHKIMM NPUOOpa BKIIOYAIOT aBTOMATUYECKUH KOHTPOJIb C OTOOpaKeHUEM
1M(POBBIX 3HAYCHUN KOHIICHTPALIUU Ta30B B aTMOCdepe; ONTUYECKOE (CBETOIMO/IbI)
U aKyCTHUYECKO€E (CHpEHa) OMOBEUICHHE 00 OMACHBIX YPOBHSIX KOHIIEHTPALIUA.

TexHrueckne XapakTepuCTUKH NMprubopa ykazaHsl B Tadnuiie 4.3.
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Puc. 4.1. I'azoananuzatop Komera

Tabmuma 4.3
Texandeckue XxapakKTepruCTUKH razoananusaropa Komera
XapaKTEepUCTUKHU 3HaueHHUs
OTHOCHUTENbHAS TOTPEITHOCTh U3MEPEHUS 110 TOPIOYUM U TOK- 25
CUYHBIM ra3aM B HOPMaJIbHBIX yCIOBUAX (0), %o
[TorpentHocTh U3MEpPEHUS IO KUCIOPO1Y MPU HOPMAJIbHBIX YCIIO-
BHSIX:
- B quanasone (12 - 30) % 006., abcomtoTHast morpentHocTs (A), % +0,5
00.
- B tnamazone (0,1 - 12) % 00., oTHOCUTEIbHAS TTOTPEITHOCTS (J), 25
%
["abapuTtHbIe pa3Mepsl (C UeXJIoM), MM, He OoJiee 170x80x85
Macca, T, He OoJiee 700
Pabounii nuamnaszon temmepatyp, °C:
- XOJIOJJOYCTOMYHUBOE UCIIOJTHEHHE ot -30 no +50
- ICIIOJIHEHUE JJIs1 HOPMAJIBHBIX YCIOBUI ot -20 no +40
PaOounii tnana3oH OTHOCHTEJILHOM BIIAXKHOCTH, %0 30...95
Pexxum ycranoBku «0»:
- aBTOKaJMOpOBKa eCTh
- IPUHYANTENIbHAS KATMOPOBKa eCTh

IleproanyHOCTL IOBEPKH

He pexe | paza B
12 mec.
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4.5.3. TlopsaaoK BbINOJTHEHUS PA0OOTHI

N3MepeHne KOHIEHTpaluuy MPOU3BOAMTCS C MOMOIIBI AIEKTPOXUMUYECKOTO
netexkropa. B razoananuzarope ucrnonb3yercs n1uddy3noHHbIN 0TOOP MpoObI BO3Y-
xa. TekyIiee 3HaU€HHUE BBIBOJUTCS Ha SJICKTPOHHBIN nuciUied npubopa. BerpoeHnnas
BKJIIOUYaeMasi MOJICBETKa IO3BOJIAET CUMUTHIBATh MokazaHusa. Kpome Ttoro, mpubop
OCHAIIIEH 3BYKOBOW, CBETOBOM M BHUOPOCHUTHAIM3aIlMEll MPEBBIMICHUS H3MEpSIeMON
KOHIIEHTPAIIMU TIOPOTOBOT0 3HaYEHUS (HE0CTAaTKa MIH N30bITKA KUCIOPO/Ia).

Pe3ynbTaThl 3aMepOB M BBIUMCICHUH 3aHOCAT B TaOymiry 4.4.

Tabmuma 4.4
Pe3ynbTaThl 3aMEepOB U BHIYMCICHU KOHIIEHTPAIlUU
OcHOBHBIE CTAaIUH [Iponomxku- K K K K
1 2 3
TEXHOJIOTUYECKOTO TEJIbHOCTb, "3 "3 "3 Vol K,
Mr/m° | Mr/mM° | Mr/M° | MT/M
npoiiecca MUH, tp

Hauyajio cmeHsl

g 3arpy3Ka ChIpbs
@ | Pabora obopynosa-
QE,[ HUSI, CHSITUE TOTO-
;‘2 BBIX M3JICIHUM, KOH-
% TpOJIb 3a paboToi
2 | obopynoBaHuUsI
T | PerynmupoBka 000-
2 | pynosanus
ﬁ 3arpy3ka ChIpbsi
BusyanpHbplli  KOH-
TPOJIb
CHsiTHE  TOTOBBIX
U3 0eIni

Conepxanye BelecTBa B 3-X TOUKaX OMPEALAIoT 1mo popmye:
K, = (K, + K, +Kg)/n, mr/m® (4.2)
rne  Ki Ky, K3 — KOHIIEHTpanus BpeJHOrO BEIECTBA B TOUYKE 3aMepa, MI/M°,
N — KOJIMYECTBO TOUEK 0TOOpa MpoO.
IIpousBeneHne pa3oBBIX M3MEPEHUN KOHLEHTPALMM BPEAHOTO BEHIECTBA HA
BpeMsl BHITIOJIHEHUS OTIepalliu orpeensercs no Gpopmye:

t _ * 3
K, =K, -t,, Mr*mMun/m (4.3)
CymMa npou3BEAECHUN BCEX PE3YJIbTATOB PAa30BBbIX M3MEPEHUN KOHILIEHTpAaLUM
Ha BpeMs1 BBITIOJIHEHHUS OTlepaliu (CTaiuu TeXIpolecca) paBHa:

Peory = KE+ K2+ K™, mr¥vns/vB (4.4)
CpenHecMeHHasi KOHLIEHTPALNs BPEHBIX BELIECTB ONpeensercs no Gopmyie
_ 3
Kee = Peowy /T » MI/M (4.5)

rae 1T — obiee BpeMs pabouelt cMeHbI (0€3 yueTa BpeMEeHH MepepbIBOB), MUH.
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Tabmura 4.5
XapaKTepUCTUKH BEIIECTB, IPUMEHSIEMBIX B J1Ja0OpaTopHOil paboTe
TJIK ArperatrHoe cocto- | Kiacc | JlelictBue
HanmMenoBanue BeliecTBa ’r /M§ SHHUE B YCJIIOBUSIX | ONACHO- | Ha opra-
MIPOU3BOJICTBA CTH HU3M

A30Ta TUOKCHU] 2 il Il 0
A30Ta okcuisl (B mepecyeTe 5 n Il 0
Ha NOZ)
AKpOJICUH 0,2 il |
benzon™ 15/5 i} ] K
Kucnora azotHas™ 2 a 11
Kepocun (B nepecuere Ha C) 300 1| A\
Kuciora ykcycnas” 5 0§ Il
Kcuon 50 1 Il
Toisyon 50 1 11
CnupT 3THIOBBIN 1000 1 \Y

Pe3ynbrarhl 3KCEpUMEHTAIbHBIX HCCIEAOBAHUN M HOPMATUBHBIE HapaMeTpbl
BHOCSTCS B Tabnuity 4.6. XapakTepuCTHUKU BEUIECTB, IPUMEHSIEMBIX B JIA0OPATOPHOM
paboTe BEIOMPAIOTCS B COOTBETCTBUM C BAPUAHTOM U3 TabII. 4.5.

Tabnuma 4.6
Pe3ynbpTaThl ©3MEpEHUI U BBIBOJIbI IO paboTe
HaumenoBanune | Kitacc ITIK, | Bpems | CymMma npousBe- | CpeaHecMeHHas
BEILIECTBA OmacHOCTHU | Mr/M® | paGouell | IeHUI Beex pa- KOHIICHTpALUs
CMEHBI | 30BBIX PE3yJIbTa- BpPEIIHBIX Be-
T, MuH | TOB Piouy, MI/M° mecTB, K,
mr/m3

4.5.4. Ouenka pe3yJibTaTOB U3MePEHNIA M BHIBOJbI 110 padore

B BBIBOJAX 110 pa60Te ciaeayer caciiatb 3aKiIfOYCHUC O COOTBETCTBHUU 3aMCPCH-
HOTO ITapaMcTpa HOPMATHBHBIM 3HAYCHHAM.

4.6. MeponpusiTusi od6ecrniedeHHI0 6€30MacCHOCTH PadoT ¢ BPeIHbIMHU BellleCTBAMHU

Meponpusatus 1o odecnedeHno 0e30nacHOCTH padOT MPU KOHTAKTE C BPEIHbI-
MU BEIIECTBAMH MOIPA3CIAIOTCS Ha OOIINe U WHANBUAYaIbHEIE.

[IpumeHeHne TeX WJIM HHBIX CPEICTB HEUTpaIu3aly WM MPEeayHpeKACHUs
BO3/ICHCTBUS BPEIHBIX BEUIECTB MPOBOJUTCS MOCIE TIIATEIHHOIO aHaIM3a BO3TyXa.
AHanu3 BO3JyXa JAaeT BO3MOXKHOCTh M3YUHUTh CAHUTAPHO-TUTMEHUYECKHE YCIOBHS
TpyZa, BBISICHUTh U YCTPAHUTh MPUUYMHBI NIOMAJAaHUS B BO3JyX SIIOBUTHIX BEIIECTB B
KOHIEHTPALUAX, MPEBBIMIAIONINX JAOMYCTUMbIE HOPMBI, OMpPENEIUTh KOHLEHTPALUU
SJIOBUTHIX BEIIECTB HA pabouux mecrax, 3p(HEeKTUBHOCTh U TEPMETHUYHOCTh MPUME-

HSIEMOM anmnaparyphbl.
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K oOumm MeponpusTusiM 1o npeaynpekIeHUI0 3arpsi3HeHHs] BO3IYIIHON cpe-

Il HA TMPOU3BOJICTBE OTHOCATCS: aPXUTEKTYPHO-TIPOEKTHBIC M IJIAHUPOBOYHBIE pe-

HICHUS; Ha3HAYCHUE CAHWTAPHO—3AIIMTHBIX 30H MPU MPOEKTUPOBAHUU U 3aCTPOMKE

00BEKTOB; YCOBEPILIEHCTBOBAHUE TEXHOJOTHUYECKOT0 000PY/I0BaHUS U TEXHOJIOTHYe-

CKHUX TpOlLEeCcCOB. B MPOEKTHBIX pelIeHUsX 3aJaHuil U COOpPYKEHHUH JIOJKHBI OBITh

MPEAYCMOTPEHBl TEXHUYECKHE CPEACTBA, HCKIIOYAIOUIUE COAEP)KaHUE B BO3IyXE

3MaHui 1 pabovnXx 30H BpEAHBIX Ta30B U MapoB U 00pa30BaHME 3aCTOMHBIX 30H. [Ipu

MPaBUJILHON TUIAHUPOBKE TEXHOJOTMYECKOI0 KOMIUIEKCA MPEANPUITHS pacnoJiaraet-

Csl TaK, YTOOBI BPEAHBIC BBIJICICHUS U3 OJJHOTO II€Xa He Momnajaanu B apyroi. [losto-

My TEXHOJIOTMYECKHE YCTAHOBKM Ha OTKPBITHIX IUIONIAJIKAX U MPOU3BOJICTBEHHBIC

3MaHUSl C BPEAHBIMU BBIACICHUSIMUA Pa3MENIAlOT ¢ MOABETPEHHON CTOPOHBI IO OTHO-

HICHUIO K IPYTUM LiexaM. PaccTosiHue MeX 1y OTIeTbHBIMU KOPIYyCaMH JI0JKHO OBITH

HE MEHEe MOJIyCYMMBbI BHICOT MMPOTUBOCTOAIIMX 3JJaHUMN U HE MeHee 15Mm.

TexHu4Yeckre U OpraHru3alMOHHBIE MEPOIPUSITHUS BKIIOYAOT:

— U3BATHE BPEIHBIX U 0COO0 TOKCUYHBIX BEIIECTB U3 TEXHOJIOTMUECKUX MPOIECCOB,
3aME€Ha BPEIHBIX BEILIECTB HA MEHEE BPEAHBIC (3aMEHA KpacUTEJEH, pacTBOPUTE-
JIel, TIMTMEHTOB U T.Jl. HA MEHEE OIACHBIE);

— coOJro/ieHre MpaBUil XpaHEHUsI, TPAHCIIOPTUPOBAHUSL U MPUMEHEHHUS SITIOBUTHIX
BellecTB. TOKCHYHBIC BEIIECTBA HEOOXOIUMO XPaHUTh B OTACIIbHBIX, 3aKPBITHIX,
XOPOIIO BEHTWJIUPYEMBIX CKJIAJICKUX TTOMEIIECHUSAX, YIAUICHHBIX OT KUJIbIX JIOMOB,
CTOJIOBBIX, BOJJOEMOB, KOJIOJIEB, a TaKXe OT pabounx MecT. B cknaakax oOs3a-
TE€IbHO HEO0OXOJAWMO BBIBELIMBATh NpPEAyINpeauTeNbHbIe Haamucu. lomyck Ha
CKJIaJ] XpaHEHUsI TOKCUYECKHUX BELIECTB MOCTOPOHHUX JIUI] 3aIlpEIICH;

— 3(pdexkTuBHON Mepoll CHUKEHHUS BBIJICJICHUS BPEIHOCTEW B paboueil 30HE SBIS-
IOTCS: YCOBEPIICHCTBOBAHUE TEXHOJIOTMYECKOTO 000pyAOBaHUs, MPUMEHEHHE 3a-
MKHYTBIX TEXHOJIOTMYECKUX IMKIJIOB, HEMPEPBIBHBIX TPAHCIIOPTHBIX MOTOKOB,
IPUMEHEHUE MOKPBIX CIIOCOOOB MepepadOTKH ChIPHEBBIX MBUISIINX MAaTEPHAIIOB;

— o0s3aTenbHBIM TpeOOBaHHWEM SIBIISIETCA TepMeTusanus obopynoBanus. OmHaAKO
MOJIHAS TePMETHU3alMS HE BCET/Ia BO3MOXKHA M3-3a HAJIMYHUS PaOOYUX OTBEPCTHUH.
HauGonee r¢hekTuBHBIM SBISETCS, B 3TOM CiIydae, aclupalusi arperaToB ¢ ocy-
HIECTBJICHHEM OTCOCa M3-TI0JI YKpBITUS. KOHCTPYKIIMKM TaKMX OTCOCOB Pa3zHO00-
pa3HbI: BBITSDKHBIC MIKA(bI, BHITSKHBIE 30HTHI, OOPTOBBIE OTCOCHI C MCKYCCTBEH-
HOM MJIM MEXaHUYECKON TATOM;

— TMPUMEHEHUE JUCTAHIIMOHHOTO YIPABJICHUS TEXHOJOTMYECKUMHU TIpolieccaMu ¢
repMeTh3anuen pabouero Mecta oneparopa, IpUMEHEHUE MEXaHU3AlMK U aBTO-
MaTu3al MPOU3BOACTBEHHBIX MPOLECCOB (MCKIIIOYAIOIINE IPUCYTCTBUE B pado-
4yel 30He JtoIei);

— CcHCTeMaTu4ecKkas yoopka MmoMenieHu;

— BEHTWISILIUAS TPOU3BOJICTBEHHBIX TOMENIEHN U MPUMEHEHUE CIIEIUATIbHBIX ACTIH-
PAllMOHHBIX YCTAHOBOK;

— TIOCTOSIHHBIA KOHTPOJIb HAJl COJIEPKAaHUEM BPEIIHBIX BEIIECTB B BO3/IyXe paboueii
30HBI;

— TPOBENCHHE MEIUIIMHCKIUX OCMOTPOB pabOTa0MuUX, MPOopUIaKTUIECKOe TUTAaHNE,
coOJIr0ICHUE TIPABUJI IPOMCAHUTAPUU U TUTUEHBI TPY/IA.
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4.7. KoHTpoJbHBbIE BONPOCHI

Yro Takoe pabouasi 30Ha?

Uro Takoe Bpe/lHbIEC BellecTBa?

Yrto Takoe MaKCUMaJIbHO pa30oBasi KOHIEHTPAILMS U HA30BUTE €IMHUIIBI U3MEpe-
HUA?

Yro Takoe cpeHecCMEHHas! KOHIIEHTpaIus BpeaHoro BemecTa? HasoBure enqunu-
116l U3MEPCHHUSI.

B uem 3akimrogaercs Tokcndeckuii 3G (HEKT BPeTHBIX BEIIECTB ?

HazoBwute mpubop 115 u3MepeHus KOHIICHTPAITUN BPEIHBIX BEIIECTB B BO3IyXE
paboueii 30HbI, TPUHIUIT €r0 Pa0OTHI?

Kaknmu HopMaTuBHBIMU TOKyMeHTaMu onpenenstorcs [TIJIK s BpeaHsIx Be-
IECTB?

Meporpusitust o odecrneueHu o 6e30nacHoCcT paboT MpY KOHTAKTE C BPEIHBIMU
BEIIECTBAMU
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5. JABOPATOPHAS PABOTA «OLIEHKA IIYMOBOM OGCTAHOBKHA
HA PABOYUX MECTAX»

5.1. Hean padoTsl

O3HaKOMJIEHHE C OCHOBHBIMH CBEJICHUSIMU O MPOU3BOACTBEHHOM IIIyME€ U BO3-
JEUCTBUM €r0 Ha OpPraHu3M uesnoBeka. M3ydeHue mpUHIIMIOB TUTUEHUYECKOTO HOP-
MUPOBAHUS MIPOU3BOJICTBEHHOTO 1iyMa. OCBOEHHUE METOJIOB M CIIOCOOOB M3MEPEHHUS
MIPOU3BOJICTBEHHOIO IITyMa ¥ U3MEPUTENIbHOU anmaparypsl. [I[puoOpeTeHrne HaBBIKOB
CAaHUTAPHO-THUTUCHUYECKOW OIICHKM IITYMOBOW OOCTAHOBKH B TPOM3BOJCTBEHHBIX
MOMEIICHUSIX U Ha pabouyuMx MecTax W pa3pabOTKU MEPOINPHUATHI MO YIYUYIICHUIO
YCIIOBHH TpyJa.

5.2. OO0uue cBeaeHus

H_IYMOM Ha3bIBAIOT PA3JIMYHLIC 3BYKH, MCIIAIOIINUC HOpMaHBHOﬁ ACATCIBHOCTHU
YCJIOBCKA U BbBI3bIBAIOIINIC HCIIPUATHBIC OIYIIICHU .

3By1( HJIM ITYM BO3HHUKACT IIPU MCXAHHUUYCCKHUX KOJICOAHMSIX B TBCPABIX, JKUIAKHX
u ra3006pa3Hbe cpcaax.

HpI/I BO3II€I>’ICTBPIG ITyMa Ha 9YCJIOBCKA IMTOBBIIIACTCS KPOBAHOC IABJICHHUC, ydallla-
CTCA IIYJIBC U IbIXAaHUC, YXYAIIACTCA 3PpCHUC, a OJIMTCIBHOC BOSHGﬁCTBHG mymMma Mo-
JKCT IIPUBCCTHU K IIOTCPC ClIyXa. Komriexc HSMGHGHHﬁ, BO3HHUKAIOIMINUX B OPIraHHU3MC
moa BJIIMAHUCM IIIyMa pPaCCMATPUBACTCA KaK IIyMOBas 00JIE3Hb. HpI/I BBICOKOM
YPOBHEC IIyMa CO3JACTCA OIIACHOCTL HCCYACTHBLIX CJIy4acB Ha ITPOMU3BOACTBC H3-3d
HCPA3JININMOCTHU CITYXOBBIX CUTHAJIOB 1 HCIIOHUMAHUA YCTHOﬁ peun.

5.2.1. IlapameTpsbl myma

3BYyK MpencTaBisieT coO0i KonedaTenbHOe IBHXKEHHE YIPYTol cpefbl, BOCIPH-
HHMMaeMO€ HAIlIMM OPTaHOM ClIyXa. 3a €IMHUILYy YaCTOThl KOJI€OATeNbHOTO JIBHKEHUS
npunsT [epir (I'x), paBHBIN 0JHOMY KOJI€OaHHUIO B CEKYHy. UenoBek crocoOeH pas-
IUYaTh 3BYKH B auana3zoHe yactot ot 20 mo 20000 I't. Konebanus ke 20 ' (uH-
¢dpa3Byk) u Beimie 20 000 I'tp (ynbTpa3ByK) HE BBI3BIBAIOT CIYXOBBIX OIIYIIEHUH, HO
OKa3bIBAIOT BpPEIHOE OMOJIOTHYECKOE BO3/ICHCTBUE HA OPraHU3M YeJIOBEKa.

PaznoxxeHue mryma Ha COCTABJISIIOIIME €r0 TOHA (3BYKM C OJHOW 4acTOTOM) C
OTpeeICHUEM UX MHTCHCHUBHOCTEW HA3BIBAIOT CIEKTPAJIbHBIM aHalM30M, a rpadu-
YeCKO€ N300paKeHNE YaCTOTHOTO COCTaBa IIyMa — CHEKTPOM.

[To xapaktepy crekTpa IIyMbl MOAPA3ACIAIOT HA IIUPOKOIMOJIOCHBIE (C U3ITyde-
HUEM 3BYKOBOM 3HEPIHMH HEMPEPBIBHBIM CIIEKTPOM, IIUPUHON Oosiee 1 OKTaBbl) U TO-
HaJIbHBIC (C U3JIy4YEeHHUEM 3BYKOBOU PHEPTUU B OTJICIbHBIX TOHAX).

ITo BpeMEHHBIM XapaKTEPUCTUKAM IIyMbl CIEAYET MOAPa3esiTh Ha MOCTOSIH-
Hble (YPOBHM 3BYKa KOTOPBIX 3a § - 4aCOBOM pabOyuil JeHb U3MEHSIOTCS M0 BPEMEHU
He OoJsiee yeM Ha 5 n1BA mpu U3MepeHUH Ha BPEMEHHOMW XapaKTepUCTHKE IITyMOoMepa
"MeqieHHo" u no mkane "A") u HemocTosiHHbIE (MPU U3MEHEHUHU YPOBHS 3ByKa 00-
nee S5nbA). llkama "A" mrymomepa mo3BOJIsI€T ONPENCIUTh YPOBHU IIIyMa, SIBJISIO-
yecs reOMeTpUYEcKo cyMMoit Bcex 3BYKOB B 1osioce ot 40 1o 10000 I'm.
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HermocTostHHBIE IITyMBI B CBOIO OuYepeb MOAPA3ACISIIOT Ha KOJICOIIOIIUECST BO
BpeMeHU (YPOBEHBb 3BYKa HEMPEPHIBHO H3MEHSICTCS BO BPEMCHH), TPEPBHIBUCTHIC
(YpoBEHB 3ByKa KOTOPOTO CTYIIEHYATO U3MEHSCTCA Ha 5 1bA m OoJjiee, ¢ JIUTEIbHO-
CTBIO MHTEPBAJIOB |1 ¢ 1 OoJyiee) U UMITYJIbCHBIC (COCTOSAT M3 OJHOTO HIIM HECKOJIBKO
3BYKOBBIX CUTHAJIOB, KaXKIIbIH JITTUTCIIBHOCTHIO MeHEE 1 ¢).

JIJ1st TOTydYeHusT YaCTOTHBIX CIIEKTPOB IITYMOB TIPOU3BOIST U3MEPEHHUE YPOBHEH
3BYKOBOTO JaBJICHUS HA PA3IMYHBIX YACTOTAX C MOMOIIBIO mrymomepa. [lo pesynbTa-
TaM 3THX U3MEPEHUI Ha (PUKCUPOBAHHBIX CTAHIAPTHBIX OKTABHBIX CPEIHETCOMETPH-
yeckux yactotax 31,5 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'ty cTpoAT criekTp
nryma.

CpenHereoMeTpruiecKas 4acTOTa MOJIOCHI ONPEACIISIETCSI COOTHOIIIEHUEM

pr =4/ fl‘ f2 5 FH (51)

rie f; u f, COOTBETCTBEHHO HYDKHSIS M BEPXHSIS IPaHUYHBIC YaCTOTHI TIOJIOC CIIEKTPA.

Yamie Bcero NpuUMEHSIOTCSI OKTaBHBIE U TPETHOKTABHBIE MOJIOCHI.

[Tonoca yacToT, B KOTOpOM BEpXHss Moj0ca B ABa pa3a O0JbIle HIKHEHN, Ha3bl-
BAIOT OKTAaBHOM NosIocor. TpeTrboKTaBHAA I10J0Ca YaCTOT — I10JI0CAa YaCTOT, B KO-
TOPOM 3TO COOTHOILLIEHHE PaBHO 1,26.

[Ipu pacnpocTpaHeHUH 3BYKOBBIX KOJIEOAHUN B BO3JyX€ MOSIBISIIOTCA 00JACTH
MOBBIIIEHHOTO JABJIEHUSA U Pa3psKEHUS, KOTOPBIE ONPEAEISIIOT BEIUYUHY 3BYKOBOTO
nasnenust P (Ila), kak pa3HOCTH JaBJICHUI B BO3MYIIIEHHOW U HEBO3MYIIICHHOM BO3-
IyITHOM Cpelie.

[Ipu pacnpocTpaHEHUM 3BYKOBBIX BOJIH MPOUCXOJHUT IMEPEHOC KUHETUYECKOU
SHEPTUU, KOTOpask ONpeAesieTcs MHTEHCUBHOCTBIO 3ByKa (), 3aBUCSIIast OT MJIOTHO-
cTH cpefbl (p) U ckopocTu pactpoctpanenus BoiH (C):

p2
| =——, Br/m? (5.2)
p-C

NHTEHCUBHOCTh YU MOIIHOCTh MCTOYHUKOB IIyMa MOXET U3MEHSATHCS B IIUPO-
KHX TIpesenax.

MuHrMabHBIE BEJIMYMHBI 3BYKOBOTO JaBiieHusi Py u uHTeHcuBHOCTH lo, €aBa
pa3IMYUMbI€ OPTAaHOM CJIyXa YeJIOBEKAa, Ha3bIBalOT MOPOTOBbIMH.

ITpu f = 1000 T'y Py =2 * 10° I1a, a lo =102 Br/Mm2.

[ym ¢ ypoBHem masnenus 3Byka 120-140 nb (6onee 20 [1a) B mpenenax 4actoT
ot 20 10 20000 I'ty HOCUT MO BBI3BIBAEMOMY OIIYIICHUIO Ha3BaHUE 0OJIEBOTO MOPOTa.
3BYyKH, IPEBBIMIAIONIME O0JIEBOI OPOT, MOTYT MPUBECTH K pa3pbiBy OapabaHHOM Tie-
PETIOHKH yXa U JaXe CMEPTHU YeJIOBEKA.

[IpakTHyeckoe MCIoIbp30BaHNE a0COMIOTHBIX 3HAUYEHUM aKyCTUUYECKUX BETUYUH
HEyI00HO M3-3a TPOMO3JIKMX T'paUKOB U pacueToOB, KPOME TOr0, OpraH ciiyxa 4elno-
BEKa pearupyer Ha OTHOCUTEIbHOE M3MEHEHUE 3BYKOBOIO JABJICHUS U UHTEHCHUBHO-
CTH 3BYKa MO OTHOIICHHUIO K MOPOTOBBIM BeMunHaM. [103TOMy B aKyCTHUKE MPUHSTO
oTnepupoBaTh HEe a0COMIOTHBIMU BEJIMUMHAMHU MHTEHCUBHOCTU 3BYKa WJIU 3BYKOBOIO
JABJIEHUS, @ UX OTHOCUTEIbHBIMU JIOTapUPMUUECKUMU YPOBHSAMHU (L), B3ATHIMH 11O
OTHOILIEHUIO K MOPOTOBBIM 3HAaYEHUSIM Py v lo.
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3a eqUHUILY U3MEPEHHs YPOBHS MHTEHCUBHOCTHU 3ByKa npuHsAT 1 Oen (b). ben -
3TO JECATUYHBIA JorapudM OTHONICHUS WHTEHCUBHOCTH 3BYyKa | K IOpOroBOW WH-
TEHCHUBHOCTH.

OnHako yXo 4elloBeKa YeTKO pasiinuaeT u3MeHeHue ypoBHs 3Byka Ha 0,1b. Ilo-
ATOMY B IMPAKTHKE aKyCTHYCCKUX H3MEPEHUH W PACUCTOB IOJIb3YIOTCS BEIUYHHOU
0,1 b, xoropas na3Bana neuubdenom (nb). (1 b =10 ab) u onpenensiercs 3aBUCUMO-
CTBIO

| P2 P
L =10lg— =10lg— =20l —, 1B (5.3)
Lo P Po

rae P -cpegHee KBaapaTHUYHOE 3HAYEHUE 3BYKOBOIO JABJICHHS B TOYKE M3MEPEHMUS
(ITa), koTopoe mpu rapMOHUYECKUX KOJICOaHUSIX B NG pa3 MEHbIIIE MaKCUMAJIbHBIX.

5.3. HopmaTtuBHbBIEe TpeOGOBaHMS

OcCHOBOI1 HOpMHPOBAHUS IIIyMa SIBIISIETCS OIPAaHUYEHUE 3ByKOBOM DHEPIUH, BO3-
JNEUCTBYIOUIEH Ha YelOBEeKa B TeueHue padbouei cMeHbl. [Ipun HOpMuUpoBaHUM IIyMa
OCHOBHBIM HOpMaTUBHBIM TokymeHToM siBisietcss [[OCT 12.1.003-83 (1999) «CCBT.
[IIym. O6mume TpedoBanus O6e3omacHocT» [9], a Takxke CH 2.2.4/2.1.8.562-96 [10].

JIonmyCTUMBIN YPOBEHB IIYMa - 3TO YPOBEHB, KOTOPBIN HE BBI3BIBAECT y YEIOBEKA
3HAYUTETHLHOTO OECIIOKOKWCTBA U CYIIECTBEHHBIX U3MEHEHUI B OpraHU3Me.

[IpenensHo nonyctumbiii ypoens (ITY) myma - 3170 ypoBeHb 11ymMa, KOTOPBIiA
€XEJIHEBHO, KPOME BBIXOJHBIX, HO HEe Oojee 40 yacoB B HENENIO, B TEUYEHHE BCEIO
paboyero craxa, He JOJDKEH BbI3BaTh 3a00JI€BaHUM WJIM OTKIIOHEHMH B COCTOSIHUU
310pOBbs B TEUEHHUE BCEH )KM3HU HACTOSIILIETO U ITOCIEAYOMNX TOKOJIECHUN.

HopmupoBaHue nryma OCyIecTBISIETCS ABYMsI METOJAMU:

1. ITo mpeaenbHOMY CHEKTPY LIyMa.

2. 1o ypoBHrio 3ByKa (1BbA), H3MEPEHHOTO MpU BKIIOYEHUH KOPPEKTUPOBOYHOM
4acTOTHOM XapakTepucTuku "A" mymomepa.

[To nmpenenbHOMY CHEKTPY HOPMHUPYIOTCS YPOBHU 3BYKOBOTO JABJIEHHUS B OC-
HOBHOM JUJI1 MOCTOSIHHBIX IIYMOB B CTaHJAPTHBIX OKTaBHBIX IOJIOCAX YaCTOT CO
CpEAHETEOMETPUUECKUMH YacToTamu oT 31,5 mo 8000 I'n

BTtopoii MeTo MpUMEHSIOT 15l PUOJIMKEHHOM OLIEHKU ITyMa C YPOBHSIMU 3BY-
Ka B I1bA, n3mepseMbIx 1o Koppektupyromei mkane "A" nmrymomepa. B atom ciryqae
nasneHue 3Byka (PA) siBisieTcs cpelnHEKBaapaTUYHOM BeNMUMHOMN crekTpa. lym,
3aMepeHHbIN 1Mo MmKaie "A", COOTBETCTBYeT CYOBEKTMBHOMY BOCIPHUATUIO CIICK-
TPaJIbHOM YHEPIUU 3BYKOB.

XapakTeprUCTUKON HEMOCTOSHHOTO IIyMa Ha pabo4yMux MecTax SIBJISIETCS SKBHBA-
JIEHTHBIN (IO PHEPTUH) YPOBEHB 3BYKa B NBA.

[IpenenbHO JOMYCTUMBIE YPOBHHU 3BYKOBOTO JABJEHUS B OKTaBHBIX I10JIOCAX Ya-
CTOT, YPOBHM 3BYKa M SKBUBAJICHTHBIE YPOBHH 3BYKa ONPENEISAIOTCS ISl KOHKPET-
HBIX pabOYUX MECT, pa3padOTAHHbBIE C YUETOM KaTErOpPUH TSHKECTU U HAIMPSKEHHOCTH
Tpyna (tadm.5.1).



HopmaTuBHBIC 3HaYCHHS YPOBHEH 3ByKa M 3ByKOBOTO naBjieHus (Boimucka u3 ['OCT [9])

Tabmuma 5.1

DKBUBHU-
YpoBHH 3BYKOBOTO JaBiieHHs, 1BA, B OKTaBHBIX I0J0CaX CO
. " r JICHTHBIE
Bu TpyI0BO# JeATeIbHOCTH, paboyne MecTa CPCAHCTCOMCTPUICCKUMH HaCTOTAMH, 1 I
YPOBHHU
315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 3ByKa, TBA
1. TBopueckast u Hay4yHasl OESATEIBHOCTb, KOHCTPYHPOBAaHUE U
MPOCKTUPOBAHUE, MPENoIaBaHue, BpadcOHAs JEATEIbHOCTh: -
86 | 71| 61 54 49 45 42 40 38 50
pabouune MecTa B IOMEIICHUSX TUPEKIMU, PACYCTYMKOB, JJabopa-
TOPUSIX ISl TEOPETUIECKUX paboT, mpuema OOJIbHBIX U T. TI.
2. BricokokBanmupunmpoBannas pabota, aJIMUHUCTPATHBHO-
yIpaBJeHYECKas IeATeIbHOCTh: paboune mecta B moMemeHusx | 93 79 70 68 58 55 52 52 49 60
[IEXOBOTO YIPABIEHUECKOTO anmnapara, KOHTopax u T.1I.
3. Pabora, BhIONHSEMas C 4acTO IMOJTYYaeMbIMU YKa3aHUSIMHU,
TpeOyromiasi CIyXxoBOro KOHTpPOJS, AUCHEeTYepckas pabora: mo-
9% |83 | 74 68 63 60 57 55 54 65
MEMICHUSI TUCTIETYEPCKUX CIIYKO U JUCTAHIIMOHHOTO YIpPaBIEHUS
C peueBoif CBA3bIO 10 Tene(OHY, MAIIMHOMKUCHBIE OIOPO UT.JI.
4. Pabota, TpeOyromiasi cCOCpeI0TOYCHHOCTH, KAaOMHBI JTUCTAHIIHU-
OHHOTO yIpaBlieHUs1 0e3 peueBoi cBs3M 1o Tenedony, madoparo- | 103 | 91 | 83 77 73 70 68 66 64 75
PHUH C ITyMHBIM 000PYyIOBaHUEM U JP.
5. Bce BuanI paboTt, KpoMe yKa3aHHBIX B I1.1. 1-4, HA TOCTOSTHHBIX
paboumx MecTax B MPOW3BOJCTBEHHBIX MOMEIICHUAX U Ha Teppu- | 107 | 95 | 87 82 78 75 73 71 69 80
TOPUU TIPEITPUSIITUS.

ov
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5.4. W3mepeHne NPOU3BOACTBEHHOIO IIyMa

JIJist u3MepeHust ypOBHS LITyMa MPUMEHSIOT IIIyMOMEDHI.

B KOMIUIEKT mIyMOM3MEpPUTENbHON anmapaTypbl BXOAUT clieytoliee 000py0-
BaHUE:

— IIyMOMEp - HM3MEpUTENbHBIA MNpuOOp, MpeIHA3HAUYECHHBINH [JI1 U3MEpPEHUs
YPOBHS 3ByKa U UMEIOIIUNA ONpEEICHHbIC YaCTOTHBIE U BPEMEHHBIE XapaKTEPUCTH-
KW,

— (QuUIBTp - YCTPOICTBO, IpeIHA3ZHAYCHHOE I BBIACIICHUS U3 O0IIEro CreKkTpa
[IyMa 3BYKOBBIX KOJICOAHMI B IMara3oHax 4acToOT, OMPEAEIIAEMbIX MTOJIOCOM IpoITycC-
KaHus QUIbTpa;

— W3MEPUTETbHBI MHUKPO(POH — MHUKPO(OH, YAaCTOTHASI XapaKTEPUCTHUKA W3-
BECTHA C OOJBIION TOYHOCTHIO.

[IIlymMmoMep UMeeT KOPPEKTUPYIOIIUE YacTOTHbIE xapakrepuctuku "A" u "JIun".
Jluneiinas xapakrepuctuka (JIMH) UCTIOIB3yETCS IPU U3MEPEHUAX YPOBHEH 3BYKOBO-
ro JIaBJI€HUS B OKTaBHBIX mosocax oT 31,5 mo 8000 I'u, koraa nmrymoMep UMEET OJ1H-
HaKOBYIO YyBCTBUTEIBHOCTH IO BCEMY YACTOTHOMY JIHANa30HY.

JIJist TOro 4TOOBI TOKA3aHUS IIyMOMEpa MPUOINKAIUCH K CYObEKTUBHBIM OIILY-
LIEHUSM YPOBHEHN 3ByKa YEJIOBEKOM, UCIIOJIB3YETCS XapaKTepUCTUKa mymomepa "A",
KOTOpasi MPUMEPHO COOTBETCTBYET UYBCTBUTEIBHOCTH OpraHa CiIyXa IpH pa3HOU
TPOMKOCTH. Jlnamna3zoH u3MepsieMbIx IyMmoMepoM ypoBHeH myma ot 30 go 140 ab.

B nmaboparopHoii paboTe u3MepeHrne 3ByKOBOTO JaBJICHUS U YPOBHS 3BYKa BbI-
nonusitoT mrymomepom RFT 00017, Ummynbcubril mriymomep RFT 00017 - sto mepe-
HOCHOM, HE3aBUCUMBIA OT CE€TU MpUOOp AJIA ONpEeTIeHUsT YPOBHS 3BYKOBOI'O JaBje-
HUS ¢ JTF000# BpEMEHHOM XapakTepucTukoi (puc.5.1).

J7ist u3MepeHust ryma ciieJlyeT BbIOMpaTh TOUKH Ha pabOurX MECTaxX WM B 30HE
MOCTOSIHHOTO MpeObIBaHMs JItoieH Ha BricoTe 1,2-1,5 M OT ypoBH4 1oa.
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Puc. 5.1. Umnynscusiit mymomep RFT 00017
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Tabmura 5.2

Oprassbl ynpapjieHUs U CUTHAJIbHBIE YCTPONUCTBA

HepeKnquaTenL qaCTOT-
HOI'0O IMPUBCACHUA

IIpennasHaueH Uit KOPPEKTUPOBKHU CIIEKTPAILHOW 4yBCTBUTEILHOCTH
npudopa. meer nonoxenwus: LIN. (6e3 mpusenenus), A, D, C, B —
pasznuuHble KoppekTupoBouHble xapakrepuctuku, QKT FILTER —
BcTpoeHHbIN okTaBHBIN GuibTp, EXT FILTER — BHemHuit OKTaBHBIN

bunbTp

Ilepexnrouarenu nox-
JIMAIa30HOB U3MEPEHUN

Ciyxar ajig cTyneHyaToro nepexinodenus quanazona 0 — 120 nb o
10nb

[epexmtouarens Bpe-
MEHHOT'O PUBEACHUS

Nwmeer monoxenust: S-memienHo, F-obictpo, [-ummynsc, | HALTEN-
yaepxuBanue umnyibsca, SPITZE HALTEN-ynepxuBanue nvka, -H-
KOHTPOJIb HaIpspKeHUs ¥ )-BBIKIIFOUEHO

[Nepekmouarens «OKTaB-
HBIA QUIBTP»

CIy>XHT 1)1 BKJIFOUEHUS CEPEIMHHBIX 4acTOT okTaB ot 31,5 10 6300
I'11, B MOJI0)KEHUU OKTABHBIN (DMIIBTP BBIKIIOUCH

Kunasumia «ramenue)

KpaTtkoBpeMeHHOE HaXkaTue aHHYJIUPYET COXPaHEHHOE 3HaYeHHE OT-
CueTa WM COKpAIAeT BpeMs BOCCTaHOBJICHUSI TOTOBHOCTH IIpUOopa
110CJIE NEPEMOTYIMPOBKH

JlamMrouku nepemMoyIu-
poBku 1 12

3a)XUTaroTCs MPHU MPEBBIIICHUH HAPSHKEHHST CUTHATA Tieper] QHiTh-
TPaMH U IIepe]l KaCKaJoM BO3BEICHM B KBapaT COOTBETCTBEHHO MaK-
CUMAJIHO JOIIYCTUMBIX 3HAYCHHUH

JlamMIiouka roToBHOCTH

Vka3pIBaeT Ha BKIIOUEHHOE COCTOSIHHIE an/I60pa

I'ae3no mukpodona

Cy>KuT JUis TOJKITFOYEHUST MUKPO(GOHHOTO Kales

I/IHI[I/IKaTOpHOG OKOIIIKO

CryXuT [14 OTIpeieTICHUs 3HAYSHUS U3MEepAEeMOI BEJTMYMHBI (CyM-
MapHOE 3HaYCHUE TMePEKITIoYaTeiei 2)

10. Crpeno4Hblii HHAUKATOP

CIy>KuT U1 OTIPEIeICHUs 3HAUCHHS U3MEPSIEMOMN BEJTMYUHBI

5.4.1. llopsaok BeinoHeHUs1 u3MepeHuil mymomepom RFT 00017

1. BBINOJHUTH KOHTPOJIb HANPSIKEHUS, JIJIS1 YETO:
— TEepPEeKJIIYaTeNb 3 YCTAHOBUTH B MOJI0KEHUE -H-
— yepe3 10 ¢ HaYMHAET CBETUTHCS JaMIIOYKa TOTOBHOCTU Npubopa 7 U CTpelika

npubopa 10 3aHUMaET MOJIOKEHUE B TIPeiesiax KOHTPOIBHOTO CEKTOpa

2. V3mepeHue ypoBHs 3ByKa MPU YaCTOTHOM MPHUBEACHUU «A» BBITIOJHSIOT B

CJICTYFOIIEM TTOPSIKE:

— TMEpEeKJIIoYaTeNu 2 BRICTAaBUTh HA MAKCUMAaJIbHbIN MO1IHANa30H;

— TepeKIoYaTeNb | yCTaHOBUTH Ha TpeOyeMoe 4YacTOTHOE MpUBeCHUE («A»);
— TEpeKIYaTeNb 3 YCTAHOBUTh HA TpeOyeMoe BpEMEHHOE MPUBEICHNUE;

— TIOBOPOTOM TepeKIIouaresiell 2 BIPaBO TOOUTHCS TOJOKEHUS CTPEIKH MPH-

6opa 10 B mpeenax mikaibl;

— CUMTATh pe3yJbTaT U3MEpPEHUs Mo IKane npudopa 10;

— ONpeAcNIUTh 3HAYECHUE U3MEPSIEMOI BEJIMUUHBI KaK CYMMY 3HAUCHHs B UH/IU-
KaTOPHOM OKOLIKE 9 ¥ nmoka3aHui ctpesiku npudopa 10.

[Tpumep: Ilpu u3MepeHun ypoBHsS 3ByKa MEpeKIIOYaTeNlhb MOAAHANA30HOB 2
HaxoauTtcs B nosoxkeHuu 80 nb, KoTopble MOKa3aHbl B MHAMKATOPHOM OKOIIKE 9, a
MOKa3aHUsl CTPeNKU Mo mkaie npudopa 10 — 6 egunauIl. PesynbTaT n3mepeHus co-
craBisger 86 nb(A), ecniu M3MepeHUE MPOBOJAUIIOCH MPU YAaCTOTHOM MPUBEICHUHU
«Avy.
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3. M3mepenue ypoBHElH 3ByKOBOT'O JIaBJICHUS B OKTaBHBIX MOJIOCAX YaCTOT.

[IIymomep umMeeT BCTPOSHHBINM OKTaBHBIN (UIBTp, OJ1aro1aps KOTOPOMY MOKHO
IPOBOJNTH YaCTOTHBIM aHAIU3 ypOBHS IIyMa. MI3mepeHne ypoBHsS 3BYKOBOTO JIaBJje-
HUS B CPEIHETEOMETPUUYECKHX OKTABHBIX IMOJOCAX YACTOT MPOU3BOAAT CIIEAYIOIINM
obpazom:

— IEpPEeKJII0YaTeNH 2 BBICTABUTh HA MAKCUMAaJIbHBIN NIOJIHANIA30H;

— mnepekntoyatens 1 ycranoButh B nojoxkenue OKT FILTER;

— TEpeKIYaTeNb 3 YCTAHOBHUTH B MOJIOKEHUE S;

— TepexiIoYaTenb 4 yCTaHOBUTH B nojoxkenue 31,5 1';

— MPOU3BECTU U3MEPEHUS B COOTBETCTBHM C M. 2 Ha yactote 31,5 ['u u Ha npy-
I'MX MOJIOCAX YaCTOT, KOTOPbIE YCTAHABIMBAIOTCS MEPEKIIOYATENEM 4.

5.4.2. OnpenesieHue CyMMAapHOI0 IyMa OT HECKOJbKUX HCTOYHUKOB

[Ipu o6paboTke pe3ynbTaTOB H3MEPEHHUM IIymMa BO3HUKAET HEOOXOIUMOCTH
OTPENEIUTh YPOBHU CYMMapHOTO IIIyMa HECKOJBKHX OJHOBPEMEHHO PabOTarOIIMX
HMCTOYHHMKOB IO U3MEPEHHBIM YPOBHSIM Kaxkaoro u3 Hux. [logoOHas 3aqavya Bo3HUKa-
€T U TIPU BBIYUCIICHUH OKTABHBIX YPOBHEH 3BYKOBOIO JIaBJIEHHUS MOCTIE 3aMepa Ha OK-
TaBHOM YaCTOTHOM aHaju3arope. O6e 3T 3a1a4u TpeOyr0T CyMMUPOBAHUS IITyMa.

Tak kak ypoBHHM aKyCTHYECKON MOIIIHOCTH U 3BYKOBOTO JIaBJICHUS IIIyMa - JIora-
pudMHuUeCKre BEIVMYHUHBI, HaJ HUMH HENb3s MPOW3BOAUTH OOBIYHBIC aprpMeTHde-
CKHE JICCTBUSI HEMOCPEICTBEHHO, HAITPUMED, CKJIaJIbIBATh U YMHOXKATh.

CyMMy ypoOBHEM 3BYKOBOTO JaBieHHUS Ly, B 1b B BHIOpaHHOW pacyeTHOU TOUKe
OT KaXKJI0OTO UCTOYHUKA 11yMa L onpenesnstoT no ¢popmyire:

n
Loy =101g Y 10%H (5.4)

i=1
CyIiecTByeT HECKOJIBKO TPUEMOB CYMMHPOBAHHWS YPOBHEHW MaBIICHUS 3BYKA.
Haubonee ynobna tabnuunas ¢popma pacuera. [Ipu nosnb3oBanuu Tabiuien mociue-
JIOBATEJIBHO CKJIATBIBAIOT YPOBHU HAYMHAS C MAaKCUMAIIBHOTO. ONpeIesoT pa3HoCTh
JIBYX HAaWOOJIBIIINX CKJIaJIBIBAEMBIX YPOBHEH, 3aT€M HAXOAAT IO MOJYYCHHOW pa3HO-
CTH 100aBKy K 0oJiee BRICOKOMY U3 CKJIaJbIBaeMbIX ypoBHei. [locie aToro nob6aBky

MPUOABJISIIOT K OOJIBIIIEMY U3 CKJIAJIbIBAEMbIX YPOBHEH.

Tabmuma 5.3
[ITkasa cnoxxenus ypoBHEN 3ByKOBOM MOIIHOCTH WJIM 3BYKOBOT'O JIaBJICHUS
Pa3HoCTh CKJaibIBa€MBIX YPOBHEH, Ob 0 1 2 3 4 5 6
JloGaBka k OoJiee BRICOKOMY ypoBHI0, J10 3,0 2,5 2,0 1,8 15 1,2 1,0
Pa3HOCTB CKIIaIBIBAEMBIX YPOBHEH, b 7 8 9 10 15 20
JloGaBKka k 0oJiee BRLICOKOMY YPOBHIO 0,8 0,5 0,5 0,4 0,3 0,0

[Tpumep. Haiitu cyMMapHBIi ypOBEHB Ul TPEX CJIAraeMbIX YPOBHEM.
L1 =105 nb, L,=100 nb, L3=111 nb.

Cymmupyem Haunbombiiue 3HaueHus Ly u Ls. PazHocTs cnaraemeix ypoBHe# AL
= 6 nb. Ilo Tabnune 5.3 nob6aBka k OGosbmemy ypoBHiO 1,0 n1b. Torma cymmapHbIii
ypoBeHb Ly, = 111+1 = 112 nb. [TonayyeHHslil pe3yabTaT cyMMHUpyeM ¢ L.

AL* =12 nb.
[To Tabmn. 5.3 no6aBka paBna 0,3. CymMma BcexX ypoOBHEM
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Leyar = 112 + 0,3 =112,3 nb.

5.5. DJKcnepuMEHTAJbHAAl YACTh

5.5.1. 3aganue mo padore

WcxonHble naHHbIE 17151 BBIMOJTHEHHUS pabOThI COTJIacHO HOMEPY BapHaHTa, KO-
TOPBIN 3aJlaeT MpenojaBaTelb, IPUHUMAIOT MO0 Ta01.5.4.

Tabmuma 5.4
HUcxonarple nanHbIe
Bapuant Hcroynuk mryma u ux Ko- ["aGapuThl M HA3HAYCHHE TIOMEIICHUS
JIMYECTBO
1 DJ1. nBUTATENH 4 IT. Kabuner HauassHIKA JepeBO0OpabaThIBAIOIIETO 11eXa,
2 1. pBATaTENH O IIT. ITomemenne nepeBo0OPadATHIBAIOIIETO 1IEX
3 OBM 6 . Jlaboparopust 06pabOTKH JaHHBIX
4 OBM 8 mr. MaivHHBIN 38T
5} 1. ABUraTelNb S IIT. MarmmHonucHoe 610po
6 OJ1. ABUraTesnp 3 IIT. Kabuna ynpasnenus 6e3 TeneoHHOI CBSI3U
7 OJ1. 1BUTaTens 4 mir. ITomenenne aucreT4epeKon
8 OJ1. 1BUTaTens 7 1ir. Jlaboparopust KOHTpOJIsL IeTaen
9 1. IBUTATEND 3 INT. KoMHara MacTepoB MEXaHHYECKOTO 11eXa
10 OJ1. ABUraTelNb & IIT. Mexanudeckui 1ex
[Iprmeuanus.

1. llym, 3amMepeHHBIN Ha 1a00PaTOPHOM YCTAHOBKE, COOTBETCTBYET H3IYUCHUIO,
OJIHOT'O MCTOYHHKA, YKa3aHHOTO B Ta0J1.5.4.
2. Bce ucTouHMKM 1ymMa MACHTUYHBI U HaXOAATCS BHYTPH MOMEIICHUN BOIU3H

JpYyT OT Apyra.
5.5.2. Onucanue JadopaTOpPHOH YCTAHOBKHU

JIaboparopHasi paboTa BBINOJHSETCS HAa CTEHIE MAJIs HCCIIENOBaHUS UIyMa,
BKJIIOYAIOIIEM LIYMOBYIO KaMepy W KOMIUIEKT IIYMOW3MEPUTEIBHOM amnmnapaTyphl,
KOTOPBIM COCTOMT U3 uMItyiabcHoro mymomepa RFT 00017, nsmepurensHOro Muk-
podoHa U COEAMHUTENBHBIX MPOBOOB.

[ymoBast kamepa 1 (puc.5.2) BBINOJIHEHA B BUJE MPSMOYTOJIBHOIO Mapaiese-
MUIENA, CTEHKH KOTOPOTr0 U3HYTPU OOJMIIOBAHBI 3BYKOIOIIIOIIAIOIIUM MAaTEPUATIOM.
B mpoTHBOIION0KHBIE TOPLUEBBIE CTEHKU IIYMOBOM KaMepbl BMOHTHPOBAH JUHAMUK
2, NOAKIIOYEHHBIA K MAarHUTO(OHY € 3aMHUCSIMU Pa3JIMYHBIX BUAOB IIYMOB U MUKpPO-
¢don 3. [lepen NMHAMUKOM YCTaHOBJICH MOJBIXKHBIA 3BYKOIOTJIONIAOIINI dKpaH 4,
ITO3BOJIAIOIIMN YaCTUYHO 3KPAaHUPOBATH IMOCTYIUICHUE 3BYKOBOI'O CUI'Haja OT JUHA-
MHKAa B IIIYMOBYIO KaMepy.

5.5.3. Ilops10K BBINOJIHEHNSI PAOOTHI

1. TloaroToBuTh opMy oTueTa C TAOIUIIEH 5.5
2. Ilo ucxomubiM gaHHBIM (Ta01.5.4) COTIACHO BapWaHTy 3allOJHUTH CTPOKY |
Ta0J1.5.5, MOJIB3ysAICh HOPMATUBHBIMU 3HAYEHUSIMH U3 Ta01. 5.1.
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Puc. 5.2. Ctenp ayis uccienoBaHus nryma
1. lllymoBas kamepa 2. Ilunamuk 3. Mukpodon 4. 3ByKONOTJIOMIAIOIINIA SKpaH
3. Ionb3ysck cBepenusMu paszzaena 5.4.1, BRIMOTHUTE 3aMephI IITyMa B IIyMOBOM
KaMepe B OKTaBHBIX yacToTax 31,5 — 8000 ['y 1 3aMOMHATE pe3yJbTaTaMHU 3aMEpPOB
CTpOKY 2 Tab. 5.5.

4. OnpenenuTh MIYMOBYIO 00CTaHOBKY B 33/IaHHOM MIOMELIEHUH, TPOCYMMHUPOBAB
YPOBHM 3BYKa OT BCEX KOMIIAKTHO PACIIOJIOKEHHBIX MCTOYHUKOB IymMa, PyKOBOJ-
CTBYSCH pa3fiesioM 5.4.2, U 3aMOJHUTH CTPOKY 3 Ta01.5.5

5. Ioctpouts rpaduku CEKTPOB LIyMa MPEAEIbHOIO U 3aMEPEHHOTO MO aHaJIo-
ruu ¢ puc. 5.3 (rpaduku 1, 2, 3), M0 KOTOPHIM ONPEAETUTh MPEBBIICHUS (DaKTHUe-
CKHUX YpOBHEW 3ByKOBOTO JABJICHHS HaJ HOPMATUBHBIMH U 3aMIOJIHUTH CTPOKY 4 Ta0l.
5.5. Vka3aHHbIE NPEBBILIEHUS MOXHO OINPEACIUTh TAKXKE KAaK Pa3HOCTh 3HAYEHUU
ctpok 3 u 1 Tabn. 5.5.

6. ComocTaBuB yCTaHOBIIEHHBIE MPEBBIMIEHUS ¢ 3()(HEKTUBHOCTHIO CPEACTB HH U~
BUyaTbHOM 3aIIUTHI, MPpUBEAECHHON B Tabm. 5.6, mogdupatotr mapku CU3 u BeIMUCHI-
BAIOT WX JaHHBIC B CTPOKY S5 TabJ. 5.5.

7. OnpenensitoT ypoBHU 3ByKka mnocie npumeHeHust CU3 kak pa3HOCTh 3HaYCHUI
cTpok 3 u 5 Tabm. 5.5. Pe3ynbpTaThl yKa3siBaloT Ha pucC. 5.3 B BUjE rpaduka 4.

8. Ompenenstor mpeBbilieHre (PAKTUISCKUX YPOBHEH 3BYyKa HaJl HOPMATHBHBIMU
3HaueHUsIMH Tocie npuMmeHeHus: CU3 kak pa3sHoCTh 3HadeHu# cTpok 6 u 1 Tabm. 5.5
Y 3aMOJHSIOT MOJYYSeHHBIMH 3HAYCHUSMU CTPOKY 7 Tabia. 5.5. OTpuniareiabHbie 3Ha-
YEeHMsI BO BCEM YaCTOTHOM JIMara3oHe MoKa3bIBatoT, uTo CH13 BbIOpaHO MpaBUIIBbHO.
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9. B cnyuae HeBo3MOkHOCTH 1oa00path CM13, a Takke B Ka4eCTBE ajJbTEPHATHB-
HOTO BapuaHTa CleayeT pa3paboTaTh PEeKOMEHJAIMHU 0 YJIYYIICHUIO ITYMOBON 00-
CTaHOBKH, UCIIOJIb3Ysl YKa3aHUs pasnena 9.6.

Tabmuma 5.5
OneHka nryMmoBoil 00CTaHOBKH
Ne
YpoBHH 3BYKOBOTO J]aBJieHUs, 1b B OKTaBHBIX I10-
n/n jocax Ypos
HanmenoBanue u nokasarenu HH
2ls|g|g8 8/ 8/8/8|8 w
™ N a3 Q| ®
1. | HopmaTuBHBIC 3HAYCHHS 110
I'OCT 12.1.003-83 [9] ms pa-
0odero Mecra 1o BapuaHTy
2. | 3amMepeHHBIH CIIEKTP OT O/HO-
IO CTOYHHUKA IITyMa
3. | CymmapHsIii IIyM B momere-
HUM OT BCEX UCTOYHHUKOB
(ompepensieTcst pacueToMm)
4. | IlpeBbinieHne GakTHUESCKUX
YPOBHE 3BYKOBOTO JIaBJICHHS
HaJI HOPMATUBHBIMH
5. | DpdeKTUBHOCTH BBIOPAHHOTO
CH3 (mapka HayUIHUKA 10
1a071.5.6 )
6. | YpoBHH 3ByKa IOCIIE TIpUMe-
HeHus CH13
7. | IlpeBbilienue pakTHUECKUX
yYpOBHEH 3ByKa HaJl HOpPMaTHB-
HbIMH 11ocsie npuMmenenus C13
Tabmuma 5.6

O DHEeKTUBHOCTH CPEICTB UHAUBHUIYATbHON 3aIUTHI

CpenHereoMeTpuyeCcKue 4acTOThl OKTABHBIX T0JIOC, 111

| 125 | 250 |

500

| 1000 | 2000 | 4000 | 8000

D¢ dextunocts CU3, nb

Haymaukn
BIHHUNOT -2 M 7 11 14 22 35 45 38
BIHHUHNOT -4 A 4 2 5 16 25 36 28
BIHHUNOT -4 1 10 14 16 17 36 36 34
BIHHHUHNOT -1 3 4 7 13 23 36 33
BIHHUNOT -7 U 10 16 18 22 36 40 32
I - 00 4 8 10 15 20 20 27
[IpoTuBomIymMHas Kacka 7 11 14 22 35 45 38
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BIHTHUHNOT-2
«AHTH(DOHBI» 10 10 10 13 24 29 25
Brnanpimm «bepyrm 15 18 18 24 26 26 31
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ypOBHEM 3BYKOBOTO AaBieHus 75 nb Ha yactore 1000 I'i;
4 - ypoBeHb 3BYKOBOI'0 AaBJieHus rnocie npumenenus CU3

31,5

63

125.
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Puc. 5.3. IIpumep 3anonnenus 6manka « CeKTp mryma

1 - 3aMepeHHbIE OKTaBHBIE YPOBHH 3BYKOBOTO JaBJICHUS OJTHOTO UCTOUHUKH IIIyMa;

2 — IepecUrMTaHHbIE OKTaBHBIE YPOBHHU 3BYKOBOT'O JIABJICHUS OT BCEX UCTOYHHUKOB;

3 - HOpMaTUBHBIE YPOBHU 3BYKOBOTO naBiieHus, rae [1C - 75 mpenenbHbIil CIEKTp ¢

5.6. MeponpusiTus 1o 3auuTe OT HIyMa

Ha ocnoBanuu [12] cpencTBa M METOJBI 3aIIUTHI OT IIyMa MOAPA3CISIIOTCS Ha
CpEICTBAa U METOABI KOJUIEKTUBHON Y MHAMBUAYAJIbHOMN 3aLUTHI.
CpencTBa KOJUIEKTUBHOMN 3aILIUTHI 110 OTHOIIEHUIO K UICTOYHUKY BO3HUKHOBEHUS
IIyMa MOAPA3JEISAIOTCS Ha CPEACTBA, CHUKAIOLIUE IIYM B UCTOYHUKE BO3HHKHOBE-
HUS U HA ITyTH PaclpOCTPAHEHUS.
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CpezncTBa KOJUIEKTUBHOM 3alllUThl B 3aBUCUMOCTH OT COc00a peanu3aiuu Obl-
BaIOT:

— aKyCTHYeCKHe (3BYKOM3OJSIHs, 3BYKOIOTIIONICHHE, BUOPOU3OJISLIUS, TIIyIIIe-
HUE IyMa U T.1.);

— apXUTEKTYPHO-IUIAHUPOBOYHBIE (pallMoOHalibHAsA TUIAHUPOBKA 3JaHUM, pas-
MeLIEHuEe 000pYI0BaHNs, IJITAHUPOBAHUE TPAHCIIOPTHBIX OTOKOB, CO3/IaHHUE IIyMO-
3alUIICHHBIX 30H);

— OpraHu3allMOHHO-TEXHUYECKHE (IIPUMEHEHUE MAaJIOIIYMHBIX TEXHOJOTHYe-
CKHX MPOLECCOB, OCHAIICHUE JUCTAaHIMOHHBIM YIPaBICHUEM, UCIIOIb30BAHUE PALIH-
OHAJIBHBIX PEXKUMOB TPyAa U OT/bIXA U T. [I.)

CpenctBa unauBuayanbHoi 3ammThl (CHU3) oT 1ryMa NpUMEHSIIOT B TOM ClIy4ae,
eci u30eXaTh BOBHUKHOBEHUS IIIyMa U MPEAOTBPATUTh €0 paclpoCcTpaHEHUE TeX-
HUYecKu HeBO3MOXkHO. [Ipumenenne CU3 HeoOxouMo npu ypoBHeE 3ByKa 85 n1bA u
0oJee, eciiu MPOJIOJKUTENILHOCTD IIIyMa €XEAHEBHO B TEUEHUE pAJla JIET HE MEHee &
4.

CH3 B 3aBUCUMOCTH OT KOHCTPYKTHBHOI'O HCIIOJHEHHUS NOJIPA3JEAIOTCS Ha
MIPOTUBOIIIYMHBIC BKJIAJIBIIIN, HAYITHUKH, TPOTUBOITYMHbIE IIJIEMbI U KaCKU, MPOTH-
BOILIIYMHBIE KOCTIOMBI.

[Ton6op npousBoautcs no 3pdextuBHoctT CU3 0T 1mrymMa B KaxJ0i OKTaBHOM
nosioce yacTtot B auamnaszone ot 125 no 8000 I'n. ITorpedbHas 3¢p(heKTUBHOCTH Cpe/ICTB
3aIATHl OMPENEISIETCS KAaK Pa3HOCTh YpOBHEW [aBJIEHHSA 3BYyKa (PAKTUYECKOrO H
HOPMAaTHBHOTO.

5.7. KoHTpoJIbHBbIE BONPOCHI

YT0 Takoe MOpOroBbIE YPOBHH 3BYKOBOI'O JTABJICHHUS?

Kak Bnusier yactoTa 3ByKa Ha BOCIPHUSITUE YEJIOBEKa?

ITo xkakuM npu3HaAKaM HOPMUPYETCS IIyM?

UYTto Takoe, OKTaBHBIN YPOBEHb JaBJICHUS 3ByKa?

KaxoBsl 00111M€ MEpHI 3aIUTHI OT 1ryma?

Kakum 00pa3om yuuTBIBAIOT IIIyM OT Pa3IMYHBIX HCTOYHUKOB?
C nmomoI11p0 Kakoro mprudopa U3MepsSrOTCsl YPOBHH 3ByKa?
Kakue nnnuBuayanbHble CPEACTBA 3AIIATA OT IIIyMa Bbl 3HaeTe?
. Kak BbIOuparoTcss MHIMBUyadbHBIC CPEACTBA 3allUTa OT IIyMa?
10 C kako# 1enpto CTposiT rpaduk criekTpa mnryma?

CoNoaRrLODE
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6. IABOPATOPHAS PABOTA «OIIEHKA BUBPAIIUU HA PABOUYUX
MECTAX»

6.1. Iean padoTsl

O3HaKOMJIEHHE C OCHOBHBIMU CBECHUSMHU O IIPOU3BOACTBEHHON BUOpALIUU U €€
BO3/ICUCTBUM HAa OPTaHM3M 4eJoBeKa. M3ydueHne NMPUHIUIIOB TMTHEHUYECKOTo HOp-
MUPOBaHUS MPOU3BOJCTBEHHON BuOpaiuu. OCBOEHUE METOAOB U CIIOCO00B H3MeEpe-
HUSl BUOpallMK ¥ U3MEPUTENbHON anmapaTypsl. [I[proOpeTeHrne HaBHIKOB CAHUTAPHO—
TUTMEHUYECKON OIIEHKH BHOpaIMy Ha pabodymx MecTax U pa3pabdOTKH MEpOIPHUSTHIA
0 YJIYYIIEHUIO YCIOBUHM TpyJa.

6.2. OOuume cBeaeHUd

BuOpauust — mexaHnyeckue Koye0aHusl yIpyrux Tel U MEXaHUYECKUX CHCTEM,
BO3HUKAIOIIKE B Pe3yJibTaTe IEUCTBUS HEYPaBHOBEIICHHBIX CHJI WM Macc — AucOa-
JaHca JBWXKYIIUXCS U BpalllaloIMXCsl YacTel, ylapHbIX Bo3AelcTBUN U T.1. Bubpa-
1[Us1 BOBHUKAET MPAKTUYECKHU B JIFOOOM MalllMHE UM MEXaHU3ME, UMEIOIIEH MOABU K-
Hble 4acTU. MOIHBIMM UCTOYHUKAMU BHOpalMM SBJSIOTCS, HAIIPUMEP, CTPOUTEIb-
HbI€ MAaIUHBI, KOMIIPECCOPBI, HACOCHI, IPOOMIIbHBIE YCTAHOBKHU, PYYHON MEXaHU3U-
POBaHHBIN UHCTPYMEHT U TIP.

Bubpanus sBusercs pusnueckuM (paxkTopoM, KOTOPBINA BO3JEUCTBYET HA YENO-
BEKa MyTeM Iepeaul MEXaHUYECKON IHEPTUU OT UCTOYHUKA KOJIeOaHU .

Bubpanus Bpe1HO BO3IEHCTBYET Ha OpraHu3M yenoBeka. Hanbomnbiive n3mene-
HUS IPOUCXOAAT B HEPBHOU U CEPAECUHO-COCYAUCTON CHCTEMAX.

HebGnaronpusitHoe aeiicTBue BUOpaLMid BBIPAXKAETCS B BUJIE YTOMJICHHS, TOJIOB-
HOM 00Jin, 00JIeH B CycTaBax PyK M MajbleB, MOBBIIICHHOW Pa3Apa>kKUTEIbHOCTH.

[IponomxurensHOe BO3AEHCTBIE BUOpAIIMM HA OPTaHU3M YEJIOBEK MOXKET ObITh
MPUYMHON BUOPAIIMOHHON 0O0JIE3HU, KOTOpasi MPOSIBISETCS B BUAEC HapylieHUus (u-
3MOJIOTMUYECKUX (PYHKIUH, IPU KOTOPBIX OTMEYaeTcs MOHMKEeHNe 00JIeBoil, TeMiepa-
TYpHOI U BUOPAIIMOHHOM YYBCTBUTEIBHOCTH, JIETKasi OTEUHOCTh KOHYMKOB IaJIbIIEB,
MOBBILICHHUE MMOTJIIMBOCTH JIAJOHEHN U MaJbLEB, IOPaKEHUE KOCTEH U CYyCTaBOB, OOIIHE
HapyILIEHUsI CO CTOPOHBI HEPBHOM U CEPAECYHO-COCYUCTON CUCTEMBI.

OddexTuBHOE NeUeHUE BUOPAIMOHHONW OOJIE3HH BO3MOXKHO JIUIIh HA PAHHHUX
ctaausx. BoccTaHoBiieHne HapylIeHHbIX (QYHKLIMA MPOTEKAET KpaitHe MeyieHHo. B
TSKEJIBIX CIIy4asiX B OpraHU3Me€ MPOUCXOIAT HEOOpaTUMbIE OpPraHUYECKHE M3MEHe-
HUS1, MPUBO/ISIINE K MHBAJIUIHOCTH.

6.2.1. IlapameTpbl BUOpaLIUM

Bubparus xapakrepu3yeTcsl CIeIyOIUMH TapaMeTPaMu:
— yacrotoi# f, I'i;

— aMIUTATYI0W BUOpOCMEeHHs 4, M;

— Bubpockopocteio V =27 - f - A, M/c

— BuGpoyckopenuem a = (27 - f)2 A, m/c?
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[Ipu BBINOMHEHUH PAcCUYETOB NMPUHUMAIOTCA CPEAHEKBAIPATUUYECKUE 3HAUCHUS
BUOpOCKOpOCTH 1 BUOpoyckopenust V =V / J2,a= a/ J2.

T.k. aOCOMOTHBIE 3HAUEHUSI BUOPOCKOPOCTH U BUOPOYCKOPEHUSI U3MEHSIOTCS B
OYEHb MHPOKKX npeaenax (mpumepro ot 10® 1o 10%), To m1g yno6cTBa BBIIOIHEHUS
BBIYHCIICHUN PUMEHSIOTCS UX JIorapuPMUUYECKre YPOBHH — JIoTapu(pMudeckuit ypo-
BeHb BuOpockopocTH (Ly) u BuOpoyckopenus (La), KOTOpbIe U3MEPSIIOTCS B Jenuoe-
nax (nb):

V
L, =20l ——, 1B 6.1
v 9510—8 it (6.1)
a
L, =20l ——, 1B 6.2
110" ¢

rae VU a— cpeHeKBaIpaTUUHbIEC 3HAUEHUS BUOPOCKOPOCTU U BUOPOYCKOPEHMUS;
5-10% u 1:10® — omopHble 3Ha4eHUS BHOPOCKOPOCTH M BHOPOYCKOPEHHS
(HauMeHbINE 3HAYCHUST BUOPOCKOPOCTH U BUOPOYCKOPEHHUS,
KOTOPBIC OUIYIIAIOTCS YeTIOBEKOM KaK BUOpaIusi)

6.2.2. Knaccupukauus BuOpanmii, BO31eiiCTBYIOIIHUX HA YeJ0BeKa

1. Ilo cmoco0y nepegavu Ha YEJIOBEKA PA3INYAIOT:

— JIOKAJIbHYI0 BUOpPaIUIO, MIEPEAAIOIIYIOCS Ha YEJIOBEKAa HEMOCPEICTBEHHO OT
MCTOYHMKA (Yepe3 pyKU U JPYTHe YaCTH Tela, KOHTAaKTUPYIOIIHE C ICTOYHUKOM BHO-
panun).

— 00wy BHOpanuIo, NEPENAOIIYIOCS HA TEJIO CUASIIETO WIH CTOSIIErO 4e-
JIOBEKA HE HEMOCPE/ICTBEHHO, a YePE3 OMOPHBIE TOBEPXHOCTH (TOJIBI, CTYJIbS H IIP.);

2. 1o MCTOYHUKY BO3HUKHOBEHUSI:
JlokasbHast BUOpanusa NoApa3IeisieTCs Ha:

— BUOpAIMIO OT PYYHOr0 MEXaHU3UPOBAHHOI'O MHCTPYMEHTA (C JIBUTATEISMH),
OpraHOB PYYHOI'O YIPaBJICHUS MalllMHAMHU U 000pYAOBaHUEM;

— BUOpAILMIO OT Py4YHOIO HEMEXaHU3UPOBAHHOTO HHCTPYMEHTA;

OO0mas BuOpaums noapa3aeisieTcs Ha CICIYIOIINE KaTeTOPHH:

— I kareropusi — TpaHCcOPTHAs, BO3JICHCTBYIOIAs HA paboyeM MeCTe Ha Orie-
PaTOPOB CAMOXO/IHBIX W MPUIIEMTHBIX MAIMH, TPAHCIIOPTHBIX CPEICTB MPHU JIBUKEHUU
10 MECTHOCTH M 10 joporaM. Hampumep: aBTOMOOWIM, TPAKTOPHI, CAMOXO/IHbIE Ma-
IITUHBI, CHETOYOOPOYHbIE MAIITUHBI U T.I1;

— II xareropus — TPAHCIOPTHO-TEXHOJOTMYECKAs, BO3ICHCTBYIOIIAs HA Olle-
paToOpoOB MalllWH, MNEPEMENIAIOMIUXCA [0 CIEHHAIBHO IMOBEPXHOCTAM IPOU3BOA-
CTBEHHBIX MTOMEIIEHUM, MTPOMILIONIAIOK U TOPHBIX BhIpaOOTOK. Hampumep: sxckaBa-
TOPBI, KpaHbl, MyTEBbIC MAIIIUHBI

— III kaTeropust - TeXHOJOrHYeCKasi, BO3/ICHCTBYIOIIAs HA YeJIOBEKa Ha pado-
YUX MECTax CTAllMOHAPHBIX MAIIMH WJIU Mepefaromasics Ha padodre MecTa, He UMe-
IOIllMe COOCTBEHHBIX HMCTOYHUKOB BUOpauuu. Hampumep: CcTaHKH, 3JIEKTpUUECKHE
MaIllMHbl U YCTAaHOBKH, HACOCHI, BEHTHJISITOPHI, 0OOPYJAOBaHUE MPOMBIIUICHHOCTH
CTPOMMATEPHUATIOB.

III kareropust o MecTy AEUCTBUS OAPA3ACIISIETCA HA CIACAYIOLINE TUTIBI:
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— 3a — Ha MOCTOSIHHBIX PabOYMX MECTaX MPOU3BOICTBEHHBIX TOMEIICHUM;

— 30 — Ha pabouyux MecTax CKJIaJ0B, OBITOBBIX M JPYTUX MPOU3BOJACTBEHHBIX
MOMEIIEHUH, T/I€ HET MAIlIuH, TCHEPUPYIOIINX BUOPALIHIO;

— 3B - Ha paboYMUX MeECTax B MOMEIIECHUAX 3aBOJIOYNPABICHUN, KOHCTPYKTOP-
CKHMX OIOpO U JPYTUX MOMEIIEHUSX JJI1 paOOTHHUKOB YMCTBEHHOTO TPY/Ia.

3. Ilo HanmpaBjJeHHI0 AeWCTBHUS BUOPAIMIO MOIPA3IACISIIOT B COOTBETCTBHH C

HaIpaBJICHUEM OCEH OPTOrOHAIBHON CUCTEMBI KOOPAUHAT:

— JIOKaJIbHYI0 BUOpaIMIO MOAPA3EsiOT Ha JIEUCTBYIOUIYIO BIOJIb OCEH OpTO-
rOHaJbHOM cucreMbl koopauHat X ;,Y;,Z; rae ocb X ; mapajulebHa OCH MeECTa

OXBaTa MCTOYHMKA BUOpanuu (PYKOSTKH, pblyara yIpaBlICHUS, YACPKHUBAEMOTO B
pykax oOpabaTeIBaeMOro M3Jenus U T.1.), ochb Y, MEpHEeHIUKYJSIpHA JIAJ0HH, a OCh

Z;; JIeXUT B IUIOCKOCTH, 00pa3oBaHHON ocblo X ; W HampaBiCHUEM NOAAYM WIN
MPUJIOKEHUS CUJIBI (UJIM OCBIO MPENIIeubs, KOI1a CHJla HE PUKIIAJIbIBACTCS);
7 OO01ast BUOpanus
1)

Z
a 6 y

JloxanbHas BUOpaIus X
N

Zn Zn !

Ya

Y

Puc. 6.1. HanpaBieHrue KOOpAMHATHBIX OCEN MPU IEUCTBUU BUOPALIUU:
a — MOJIOKEHHUE CTOS; O — MOJIOKEHUE CUJISL; B — IPU OXBATe LMWJIMHAPUYECKUX, TOP-
LOBBIX U OJIM3KUX K HUM MMOBEPXHOCTEN; T — IPU 0XBaTe CHEepUUECKUX MOBEPXHOCTEH
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— 00uyr0 BUOpaUMIO MOJPa3AENAOT Ha ACHCTBYIOUIYIO BJOJb OCEH OPTOro-
HaJILHOM cucTeMbl KoopauHaT X,,Yy,Z, e X, (oT cnuHbl K Tpyam) U Y, (OT
IPaBoro Ijedya K JEBOMY) — TOPHM30HTAIbHBIE OCH, HAIPABJICHHBIC IMapajIelIbHO
OIIOPHBIM TIOBEPXHOCTAM; Z, — BEPTHKAJbHas OCh, IEPIEHIUKYIAPHAS OIOPHBIM

MOBEPXHOCTSIM TeJla B MECTaX €ro KOHTAKTA C CHJICHbEM, ITOJIOM U T.II.
4. Tlo xapakTepy cneKTpa BUOPAIIMU BBIJACIISIOT:

— Y3KOIOJIOCHBbIE BHOpAIlMU, Y KOTOPHIX KOHTPOJUPYEMbIE MapaMeTphl B OJ-
HOU 1/3 okTaBHOM monoce yacToT O6ojiee ueMm Ha 15 nb mpeBbIaoT 3HaYeHUs! B CO-
ceqHux 1/3 OKTaBHBIX MOJIOCAX;

— IIMPOKOIOJIOCHBbIE BUOPAIMH — C HETIPEPHIBHBIM CIIEKTPOM IMUPUHOUN OoJiee
OJTHOU OKTaBbI.

5. ITo yacToTHOMY cocTaBy BHOpAITUU BBIICIISIOT:

— HHM3KO0YAaCTOTHbIe BUOpanuu (C NpeodsiaJaHneM MaKCUMaJbHBIX YPOBHEH B
OKTaBHBIX Mosiocax yacToT 1 — 4 I'u ansa obuux Bubpammi, 8§ —16 I'u — ny1s mokanb-
HBIX BUOpaImi);

— cpeaHedacToTHbIe BuOpauu (8 — 16 'l — nnst o6mmx BuOpanmii, 31,5 — 63
I'1y — 711 TOKambHBIX BUOpAInii);

— BbICOKOYAcTOTHBIEe BuOparuu (31,5 — 63 'y — ays o6mux BubOpanmii, 125 —
1000 I'tt — 1t TOKaBHBIX BUOpAITHii).

6. 1o BpeMeHHBbIM XapaKTepPUCTUKAM BUOPAIIH BBIICIISIOT:

— TIOCTOSIHHBIEe BHOpAIMU — /I KOTOPHIX BEJIMYMHA HOPMUPYEMBIX MapaMeT-
POB U3MeHsAETCs He OoJiee yeM B 2 pa3a (6 1b) 3a Bpemsi HaOI0ICHHUS;

— HEMOCTOSIHHbIEe BUOpAIlMU — BEJMYMHA HOPMHUPYEMOIO MapaMeTpa U3MEHSsI-
eTCs He MeHee , ueM B 2 pasa (Ha 6 nb) 3a BpeMst HaOmogeHus He MmeHee 10 MuH).

B cBoo ouepenr HEMOCTOSTHHBIE BUOpALUU MOIPa3IeIIIOT Ha

— KOJICOTIOIIHUECS] BO BpPEMEHU — BEJIMUYMHA HOPMHUPYEMOTO MapameTpa Hernpe-
PBIBHO U3MEHSIETCSI BO BPEMEHU,

— TIPEPBIBUCTHIC - KOTJ]a KOHTAKT YEJIOBEKa C BUOpaIMeil mpephIBacTCs, IpUIeM
JUTUTEIILHOCTh KOHTAKTa YeJIOBEKa cocTaBisieT ooiee 1 c;

— UMITYJIbCHBIC BUOpAIIMU — COCTOSIIME U3 OJHOTO UM HECKOJIBKUX BUOpaIH-
OHHBIX BO3/ICHCTBUM (HAIIpUMeEp, y1apoB), KaXKIbIN JJIUTEILHOCTHIO MEeHEe 1 C.

6.3. HopMaTuBHBIE TPeOOBAHUA

[Tpu HOpMUpPOBaHNHU BUOpAILIMN UCXOASAT U3 TIOHATUS NMpeAeabHO AOIyCTHUMOIO
ypoBHst (II/IY) BuGpammu — 310 ypoBeHb, KOTOPBIA MPHU €KETHEBHON (KpOME BbI-
XOJIHBIX JTHEH) paboTe, HO He Oosee 40 4acoB B HENENIO B TEUYEHUE BCErO paboyero
CTaka He JOJDKEH BbI3bIBATh 3a00J€BAaHUN WM OTKJIOHEHUHM B COCTOSIHUU 370POBBS
(oOHapyKMBaeMbIX COBPEMEHHBIMU METOJAaMHU HCCIIEIOBaHUM), B Tpolecce padoThl
WY B OTHAJEHHBIE CPOKHU JKMU3HHU HACTOSILIErO WM MOCHeAyronmx nokojaeHu. Co-
omonaenue [1J1Y He uckimoyaer HapyIlIEHUE 3I0POBbs Y CBEPXUYBCTBUTEIIbHBIX JIULI.

KoppektupoBaHHbIil ypoBeHb BHOpalUM — OIJHOYHCIIOBAs XapaKTepUCTHKA,
ornpezenseMasl Kak pe3ysibTaT YHepreTHYecKoro CyMMHUPOBaHUs YPOBHEW BUOpaluy B
OKTaBHBIX I10JI0CAX YACTOT C YYETOM OKTABHBIX MOMPABOK.
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DOKBUBAJICHTHBIH (110 YHEPTUHN) KOPPEKTUPOBAHHBIA YPOBEHb H3MEHSIOIIEHCS BO
BPEMECHH BHOpPAIUU - KOPPEKTHUPOBAHHBIA YPOBEHB IMOCTOSIHHON BO BPEeMEHH BHOpa-
IIUHM, KOTOpasi MMEET TaKOe K€ CPETHEKBAIPATUIHOEC KOPPEKTHPOBAHHOE 3HAUYCHHE
BUOPOYCKOPEHUS W/WIIA CKOPOCTH, UTO U JaHHAS HETIOCTOSIHHAS BUOPAIHS B TCUCHUE
OTIpEICTIEHHOTO UHTEPBaJIa BPEMECHH.

I'uruennyeckas oneHka BUOpalnii, BO3ACHCTBYIONINX HA YEIOBEKA B MPOU3BO/I-
CTBEHHBIX YCJIOBUSAX, BbinonHseTcs cornacHo ['OCT 12.1.012-2004 «CCBT. Bubpa-
1mroHHas 6e3omacHocTh. O0mue TpedoBanus» [15], CH 2.2. 4/2 1.8 566/96 «Ilpous-
BOJICTBEHHAs BUOpaIus, BUOpamysi B MIOMEIIEHUSX JKIJIBIX U OOIECTBEHHBIX 37aHU-
ax» [14] u np.

MeToabl THTUEHUYECKOUN OLIEHKU:

— YaCTOTHBIN (CIIEKTpaIbHBIN ) aHAIN3 HOPMHPYEMOTO TTapaMeTpa;

— HHTErpajbHas OllEHKa M0 YaCTOTE HOPMHUPYEMOTO MapameTpa;

— UHTErpajbHas OLIEHKA C y4eTOM BPEMEHH BHOPAIMOHHOTO BO3JICUCTBUS IO
AKBUBAJICHTHOMY (TI0 SHEPTHUH) YPOBHIO HOPMUPYEMOTO MapaMeTpa.

HauGounbiiee pacnpocTpaHeHHE MOIYUUT METOJI YACTOTHOTO (CIEKTPabHOTO)
aHajM3a Kak 0oJjiee HATJIAIHBIN U JAaONMA paCIIMPEHHYI0 UH(POPMAIIUIO JJIS pelie-
HUSA 3a/1a4 CHUKEHUS] BUOpAIIUH.

[Ipn dYacTOTHOM aHamM3e HOPMHUPYEMBIMHU TapaMeTpaMU SBIISIOTCS CpEIHE-
KBaJpaTUYECKHUE 3HAYCHHSI BUOPOCKOpPOCTH V M uX Jorapudmudeckue ypoBHU Lv B
OKTaBHBIX MMOJI0CaX 4acToT (cM. pazaen 6.2, dopmyssl 6.1 u 6.2, a Taxke paszaen 5.3).

Tabmuma 6.1
[IpenenbHO AOMYyCTUMBIC 3HAYEHUS JIOTapU(DMUUECKUX YPOBHEN BUOPOCKOPOCTH
Cpenne- OO011as Mo KaTeropusimMm
FeomMeTpu- JlokanbHas
YeCKHe Ya- 1 2 3a 30 3B
CTOTHI OK-
TABEBIY 1 Z, | Xo, Yo | Xo, Yo, Zo | Xo, Yo, Zo | Xo, Yo, Zo | Xo, Yo, Zo| Xo, Yo, Zo
rmosoc, I'1x
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: PaGota B ycrnoBUsSiX BO3IEHCTBHS BUOpAlUU C YPOBHSMH, NMPEBBIMIAIOLIIMUI
npuBeieHHbIe B Ta0m. 6.1 3HaueHus 6onee yeM Ha 12 ab (B 4 pa3a) Mo UHTETPAILHON OLIEHKE UITU B
KaKoM-1100 OKTaBHOM MOJI0Ce, HE TOMYCKAETCs.
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JlokanbHast BUOpaIss HOPMUPYETCS B OKTaBHBIX IOJ0CAX CO CPEIHEICOMETPH-
yeckuMU yactotaMu: 8; 16; 31,5; 63; 125; 250; 500 u 1000 I'u. OOmias Bubpaius — B
OKTaBHBIX I0JIOCaX CO cpeHereomerpuueckumu yactotamu: 1,0; 2,0; 4,0; 8,0; 16,0;
31,51 63,0 I'm.

Bubpamuu HOpMUPYIOT IO OPTOTOHATIBHBIM OCSM X, Y, Z, YUUTBIBas MPpU 0OIICH
BHOpAIMU €€ KaTeropyIo M0 NCTOYHUKY BOSHUKHOBEHHUSI M BpEMsI BO3ICHCTBUSA, a TIPH
JIOKAJIbHOM — TOJIBKO BpeMs (PaKTUUIEeCKOro Bo3encTBuUsA. JlomycTUMbIe 3HaYSHHUSI JIO-
rapu(MUIECKUX YPOBHEW BUOPOCKOPOCTH TPH JTUTEIBHOCTH Bo3aeHcTBUS 480 MUH
(ITTY) mpuBeneHs! B Ta6:1.6.1.

IIpu nnuTensHOCTH BO3AeHCTBUS BUOpanuu MeHee 8 yac (480 MUH.) TOMyCTH-
MO€ 3Ha4eHUEe BUOPOCKOPOCTH ONMPENEIAIOT 0 hopMyJie:

Vr =Vago | wile (6.3)

rae Vygy — JOIMyCTHMMOE 3HadyeHue BUOpockopocty o [14] mid JIMTensHOCTH BO3-

nevicreust 480 muH (8 u);
T — akTHyeckas JUIMTEIbHOCTh BO3ICHCTBUS BUOpALIUU, MUH.
IIpn T < 30 MuH B Ka4yeCTBE HOPMBI IPUHUMAIOT 3HAYEHUE, BBIYUCICHHOE IS
T=30 muH.

6.4. H3mepeHHe NPOU3BOJACTBEHHON BHOpamuu

Jlisa u3MepeHust JorapuMUUECKUX ypoBHEH BUOPOCKOPOCTH B pabOTE MCHOJIb-
3yeTcss u3meputenb myma u BuOparuu UHIIB-1 (puc.6.2). IIpubop paboraer mo
INPUHLINITY NpeoOpa3oBaHUsl MEXaHMYECKUX KOJIEOaHMM B IMPOINOPLUOHAIBHBIE UM
AIEKTPUYECKUE CUTHAIIBI.

Ha nanenu npubopa HaxoAsITCs CIEYIOIIME OPraHbl YIPABICHUS

— Bxox 1 pis noaknrodeHus MUKpodoHa 14 mpu u3MepeHuu 1myma uil BUOpo-
npueMHUKa 15 npu uamepenun BUOpanuu;

— mnepeximoyatenu 2 «Jlen. I» (Hemutens I) u 3 «/len. II» (denurens 1) npene-
n0oB uzMepenus. [denurens I rpagynposan ot 30 no 90 nb, Jdemurens 11 — ot 0 go 40
nb. IIpenen usmepenns onpeaenseTcss Kak CyMMa X MOKa3aHUil;

— mnepexmoyarens «Pox nsmepenuns» 4, nonoxenus koroporo A, B u C omnpe-
JEJSIIOT KAy, IPEeIHAa3HAYeHHYIO JUIS M3MEpeHus myMa, «JInH» — 1 u3MepeHus
BUOpauuu, « PUIbTpeD» — AJI ONpeAeSeHUs] YPOBHEW 3ByKa WM BUOpallMU B OKTaB-
HBIX I10JIOCAX;

— mnepexitoyatenb «Pomx paboTey 5, KOTOPBIA YCTaHABIMBAETCS B IMOJIOKEHUE
«KoHnTp.» npu npoBepke nutanusi, «bpICTpO» — MpHU U3MEPEHUU CTAOUIILHOTO IIIY-
Ma, «MenneHH0» — MPU U3MEPEHUH MTPEPHIBUCTOTO U UMITYJIBCHOIO IIYMOB;

— TEepeKIoYaTeNlb OKTAaBHBIX MOJOC GuiIbTpa 6 CO CpPeIHEreOMETPUUECKUMU
yactotamu 16, 32, 63, 125, 250, 500, 1000, 2000, 4000, 8000 u 16 000 I';

— Tym0Onep (7) nepekirouarens poja padbotsl «ym» — «Bubparusy;

Kpome toro, umerorcs rHe3aa 8 co HUIMIaMH JUTsl KATMOPOBKU Mpubopa; UHAU-
KaTop MUTaHus 9; THE3/10 IS TMOJKIIIOUEHHS] CUCTEMBI 3JIEKTPUUYECKON KanuOpOBKU
npudopa 10; ctpenounsiit uHAUKAaTOp 11; BIXOA 12 11 noAKItOYeHUs: MarHuTopoHa
unu ocrusuiorpada; kiemma 3azemieHus 13.



Puc. 6.2. U3mepurens myma u Bubparun UIITB-1

[Ipy BBIONHEHUM 3aMEPOB MOKA3aHUSI CHUMAIOT CO CTPEIIOYHOTO MHAMKATOpa
11. Ecnu npu 3aMepax CTpeka pacrnojaraercs 3a npeiejaMu IIKajabl UHIUKaTopa, TO
€e CJIeTyeT BHIBECTH B MPEACIBI Kbl H3MEHEHHUEM TIOJIOKEHUS TIepeKTovaTeneii 2
«Jlen. I», 3atem 3 «Jlen. II»
Pesynbrupyromiee 3HaueHUE JOrapuPMUUECKOrO YPOBHS BUOPOCKOPOCTHU OIpe-
nensiercs mo hopmyre:
Ly =2 + My + 11+ Ky —Kp; (6.4)
rne J,, A, ¥ Il — COOTBETCTBCHHO IOJIOKCHMs Iepekitouarenenn «en. I» u

«en. II» u mokazanus crpenku npudopa, nb;
K;; =46 b — ko3 duumenT ocnabieHust HHTErpaTopa;

K ; =8 nb — nonpaska Ha 1yBCTBHTEIIBHOCTH NMPEOOpa3oBaTers.

Ha npaktuke Ha Bcex pabouux MecTax MPOBOJUTCS MEPUOIUYECKAs dKCIUTyaTa-
IIUOHHAsI MPOBEpKa BUOpAIlUU B CPOKH, YCTAHOBJICHHBIC HOPMATHBHO-TEXHUYECKOM
JTOKyMEHTaIMel, HO He pexe 1 pasza B roj ajist oOuiel BUOpaluu, He pexe 2 pa3 B roj
JUTSL JIOKJIBHOM BUOpAIIMK, a TaKKe MPU U3MEHEHHUH TeXIpoliecca, 3aMmeHe 000opy1o-
BaHUS U TIP.

[Topsimok u TpeboBaHus K MpoBeaecHUIO 3aMepoB npuseacHbl B 'OCT [15].



S

6.5. OJkcnepuMeHTAJBLHAA YACTh

6.5.1. 3aganue no padore

PaboTta BBIMONHSIETCS KaXABIM CTYACHTOM CAMOCTOSTEILHO B COOTBETCTBHH C
HOMEpPOM BapHaHTa, 3aJaBacMbIM TIpernoaaBaresieM. VIcXoIHbIe JaHHBIC JIJIS pacdera
¥ HOPMHUPOBAHUS MPUHUMAIOTCS 110 Ta0J1.6.2.

Tabmnura 6.2

Hcxonarie nanHeie

OO6m1as BuOparus

JlokanpHas BUOpaIusi

HOI'0 TpyJa

pepbiBoM B 1 4y 15 Mun

g [Tponomxu- Hpoznos-
S TEIBHOCTD AITEIE
& | Tlomewenue, B KOTOpOM . HOCTb BO3-
3 BO3/IEH- HcTtounuk Bubpanuu 9
IPOBOJMINCH 3aMEPbI NENUCTBUS
<! CTBUS BUO-
BHOpaIuu,
panuu, MUH
MUH
1 [TocTosinHbIE paboune Mme- 360 Cranok ¢ nepepbsiBoM B 1 1 20 360
CTa B MTPOM3B. MOMEIIECHUSIX MUH
Pyunoit BUOGpaTop ¢ mepepriBoM
2 Cxnaza npoayKiuu 240 5 1930 Mum 120
3 Konctpykropckoe Oropo B 480 Cranok ¢ nepepbsiBoM B 1 1 40 240
MIPOEKTHOM WHCTHUTYTE MUH
4 PaGouee mecTo BoguTens 420 Pyunoii BUGPaTOp 420
IPy30BOTO aBTOMOOMIIS
5 PaGouee mecTo sKCcKaBa- 240 [nanonoaOONIIKK C TepepbIBOM 240
TOPLIMKA B 1 y 20 MmuH
5 CnyxeOHOe TTOMElIeHHEe Ha 300 DeKTpOApEID 300
CyJIHE
JlabGopaTtopus aHanu3za 00- [Tnomanounsbiil BUOpATOp C mepe-
7 420 480
pas3LoB I'PyHTA pbiBoM B | 1 10 muH
JlesypHOE TPOU3BOICTECH- OTOOMHBII MOJIOTOK C TIEpepHI-
8 yfloe HOl\p/IC GHEG 180 BoM 180
= B 1 425 Mun
9 | BplUMCHIMTENBHBIN LIEHTP 300 bensomoTopHas Mia ¢ nepepsi- 420
BOM B | 4 35 muH
10 Jl1st paGOTHUKOB YMCTBEH- 120 Py4noii abpa3uBHBIA KpyT C TIe- 300

6.5.2. Onucanue JadOPaTOPHOH YCTAHOBKHU

Crenp (puc. 6.3) cOCTOMT M3 UCTOYHMKA BUOpAIuu (CTaHka) 1, pa3MeIeHHOro
Ha QyHAAMEHTE 2, SBISIONIUMCS pabOuyMM MECTOM, CTOSI Ha KOTOPOM pabouMil BbI-
MOJIHSIET PyKaMU ONpeieJIEHHbIE Oepallii Ha CTaHKe.
Jlnst u3MepeHuit ucnosb3yercs u3MepuTelpb myma u Budpanuu UIIB-1.




58

"4 .\-f‘,
AN ’ .
. \“ ’ . ]
LY -
S T
BT
RS
~.r13 \— f
ety
: t\ n\A\. e
R H
SRS

o)

VNI IO NFIIy.,

- -
N N e o o g e e e
P Y. Y. T S e N Y e ST Y. S T

Puc. 6.3. Bubpocrena: 1 — ucrounuk BuOpauuu; 2 — ocHoBaHue (QyHIAMEHT); 3 —
BUOPOU30IMPYIOIEE OCHOBAHUE; 4 — TATUUK AJIEKTPUUECKUI BUOPON3MEPUTEIbHBIN;
5 — uHTerparop; 6 — npudop UIIB-1.

6.5.3. Ilops10K BBINOJTHEHNUSI PA0OTHI

[Tocne o3HaKOMJIEHUSI CTYJIEHTa C LENbI0 PaboThl, OOIIMMHU CBEACHUSIMU O BUO-
paryu 1 mopsKe €€ HOPMUPOBAHUS BBITIONHSAETCS SKCIIEPUMEHTaIbHas 4acTh B Cle-
AYIOIIEH TOCTIeI0BATEIbHOCTH

1. [MoarotoButk hopMy oTdera ¢ Tabmuieit 6.3.

2. Tlepen naganoM paboThI ciaeayeT coOpaTh BUOPOU3IMEPUTEIbHBIN TPAKT U BbI-
noJIHUTHh KanuOpoBky mpubopa MIIIB-1 corimacHO MHCTPYKIMHU, a TakX e MOJKIIIO-
YUTh K CETH MUCTOYHHUK BUOpAIMU (CTAHOK). DTH pabOTHI BBIMOIHSIIOTCS JaOOpaHTOM
M0 YKa3aHMIO MPENoIaBaTesl.

3. Hoarotouts npubop MIIB-1 k mpoBenenuto 3amepoB. JlJjist 3TOro opraHbl
yIpaBJICHUS MpUOOpa YCTAaHABIMBAIOT B CIETYIOIIUE TIOJIOKECHHS:

— nepexkiroyaresb «/ein. [» — B monoxenue «30»;

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

— Tym0Onep «llym» — «Bubpanus» — B nonoxenue «Bubparusy;

— mepekitoyaTensb «Poa paboTel» — B mosoxkenne «MenjaeHHOY,

— mepekitoyaTensb «Pox n3mepenus» — B nmosoxkenne «OumbTpei».

4. BbINOJHUTHL 3aMepbl JOKAJbHONW BHOpalUM, JJII 4ero BHOPONPHUEMHHUK yCTa-
HABJIMBACTCSI HA OpTaHbl yIPABICHHsI CTaHKA, 3aT€M BKJIFOYAIOT CTAHOK U TIPOU3BOJISIT
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3amephbl Ha yacToTax oT 8 70 1000 I'u. TpeOGyemblii 4acTOTHBIN qUaIa30H yCTaHABIIU-
BaIOT MPU MOMOINM TepekrodaTess 6 (cM.puc.6.2). Pe3ynbrarsl 3aMepoB (TOJI0XKe-
Hus nepexmouarenent «Jlemn. I», «Jlen. 1I» u nmokazanus ctpenku npudopa «I1») 3ano-
CSAT B CTOJIOIEI 5,6,7 COOTBETCTBEHHO Ta01. 6.3.

Tabnuma 6.3
Pe3ynbTaThl 3aMepoOB ypOBHEN BUOPOCKOPOCTH
Hopmarus-
Cpente- [Tokazanus mpubopa, S HBbI YPOBEHb
Ne | Mecro npo- r€OMETPH- ab N BUOPOCKOpO-
Bun Bubpa- HBIIl YPOBEHb cru, 1b
3aMe- | BEJICHHS 3a- YeCKHe Ya- ’
100701 BHOPOCKOPO-
pa Mepa CTOTHI I10-
ctu, n1b
soc, T 3a | Ilo Ba-
AL | AT 1 84 | puaHTy
1 2 3 4 5 6 7 8 9 10
8
16
Oprasbl g%
1 | ynpaBnenus | JlokambHas 195
CTaHKa 250
500
1000
2
(Cornacuo O6mas 4
BapUaHTY) 8
2 (TexHomoru-
6e3 aMmopTH- 16
geckasi)
3aropa 31
63
2
4
To ke, ¢ Oo6as 3
3 | amopTu3aro- | (TEXHOJIOTH- 16
pom yeckasi) 31
63

5. BeimosHuth 3amepsl 00Imed BUOpanuu 0€3 amopTh3aropa, JJis 4ero BUOpO-
NPUEMHHUK YCTaHABJIMBAcTCS Ha ocHoBaHue ((pyHmamenT) 2 (cm.puc. 6.3), 3aTem
BKJIFOYAIOT CTAHOK M MPOM3BOJAT 3aMepbl HAa yacTtoTax oT 2 1o 63 I'n. TpeOyembiii
YAaCTOTHBIN JMANa30H YCTAHABIMBAIOT MPH MOMOIIM Nepekitovarens 6 (cMm.puc.6.2).
Pe3ynbTaThl 3aMepoB (monoxxeHust nepexintoyarenet «en. I», «/len. II» u nokazanus
ctpenku npudopa «I1») 3anocar B cTon01b! 5,6,7 COOTBETCTBEHHO TabI. 6.3.

6. BemonHUTH 3aMephl 00ITIeH BUOpAIii ¢ aMOPTU3aTOPOM, JJISI 4YeTO BUOPOIIPH-
EMHHK YCTaHaBIIMBACTCS Ha BUOPOM30JHUpYIOIee ocHOBaHKe 3 (cM.puc. 6.3), 3aTem
BKJIFOYAIOT CTAHOK M MPOM3BOJAT 3aMephl HAa dacTtoTax oT 2 o 63 I'm. TpeOyembrii
YaCTOTHBIM JMara3oH YCTaHABIMBAIOT MPH MOMOIIK Nepekaodarens 6 (cm.puc.6.2).
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PesynbTaThl 3aMepoB (mosoxxeHus nepeximodareneit «Jemn. I», «/len. II» u nokazanus
cTpenku npudopa «I1») 3aHocsaT B cTono1B! 5,6,7 COOTBETCTBEHHO TabJI. 6.3.
7. BBIKIIOYNTH U 00ECTOUYUTH BCE 000PYI0BAHHUE.

6.5.4. O0paboTka pe3yIbTATOB U3MePeHU I

1. Insg KaXgoro M3MEpeHHs CleAyeT pacCuuTaTh YPOBEHb BUOPOCKOPOCTH IO
dbopmyre 6.4 1 3aMOJTHATH Pe3yIbTaTaMU pacueToB cToioer 8 Tadm. 6.3.

2. OmpenenuTs KaTeropuio oomiel BuOpauu sl pabodyero Mecra Mo BapHaHTy,
MOJTB3YSICh CBEJICHUSMU I1. 6.2.

3. Onpenenute mo Tabmn.6.1 mpeaenbHO AOMYCTUMBIC 3HAUEHUS Jorapupmuye-
CKHUX ypOBHEW BHOPOCKOPOCTH IS JIOKAJTBLHOW M 00IIe BuOpamuu ajist 8 94 paboTh
COTJIACHO BapHaHTY U 3aIlOJIHUTH cTonber 9 tad. 6.3.

4. Tlonw3ysce hopmynoit 6.3, ONpeaesuTh NPeieabHO TOMYCTUMbIE 3HAUEHHUS JIO-
rapu(MUYECKUX YpPOBHEH BUOPOCKOPOCTH JIOKAJIbHON M 00IIed BuOpauuu ais 3a-
JAHHOW B BapHWaHTE MPOJOJIKUTEIHHOCTA BO3ACHCTBUS BUOpALUU M 3aMOJTHUTH TO-
Jy4eHHBIMU 3HaUYeHUAMHU cTojoer] 10 tad. 6.3.

[Ipu BeIMOMTHEHUHU BBIYKCIICHUH 110 hopmyIie 6.3cnenyerT:

— Tlonw3ysces Tab61.6.4, mepeBecTd HOPMAaTUBHOE 3HAYEHHE YPOBHS BHOPOCKO-
poctu (crosber 9 Taba. 6.3) u3 nb B M/c;

— IloacraBuTh MONydyeHHOE 3HAY€HUE BHOPOCKOPOCTH B M/C M (haKTUUYECKYIO
MPOJOKUTETFHOCTh BO3/ICHCTBUS BUOpalnuu (1o BapuaHTy) B ¢opmyny 6.3 U BbI-
MOJIHUTH BBIYUCIICHUS;

— Tlonp3ysichk Ta0:1.6.4, BEINOTHUTH MEPEBOJ MOIYYEHHOTO Pe3yIbTaTa BBHIYHC-
JIEHUH ypOBHS BUOPOCKOPOCTH U3 M/C B 1b.

6.5.5. AHaau3 pe3yabTaTOB U3MeEpPeHuil

OcHoBOI aHanmM3a SBIISETCS CPAaBHEHUE PE3YJIbTaTOB 3aMEPOB YpOBHEH BUOpOC-
KOPOCTH JIOKaJIbHOU U 00111el BUOpaluy ¢ HOpMaTUBHBIMU 3HAYCHUSIMU.

YnoOHel u HarisigHEH aHaIU3 MPOBOJAUTH TPAPUUYECKU C MOCTPOCHUEM CIICK-
TPOB 3aMEPEHHON BUOPALIMU U TIPEJCIIbHBIX CIIEKTPOB.

OO6pa3er; CeKTpoB MPUBEICH HA puc. 6.4.

HopmatusHbiii ciexktp 1 oOuieit BubGpamuu ais 8 yacoB paOOThl CTPOUTCS IS
COOTBETCTBYIOILIEH KAaTEropuH C y4E€TOM MecTa MPOBEACHHUS 3aMepa MO0 BapUaHTY
(tabm. 6.3, cTonberr 9).

HopMmaTuBHBIN CHEKTP IPU COKPALIEHHOM NPOJOLKUTEIBHOCTH BO3IECUCTBUSA
BUOpauu 2 CTPOUTCS AHAJIOTUYHO CHEKTPY | C y4eTOM BBINTOJIHEHHBIX paHEE Bbl-
yuciaenui (tadu. 6.3, cronbery 10).

HopmaTuBHBIE CIEKTPHI JOKATBHON BUOpAITUU S U 6 CTPOSITCS aHAJIOTUYHO.

3aMepeHHbIE CIEKTPHI JIOKAJBLHOW M oOuIeil BUOpaluu CTPOATCA MO JaHHBIM
Tab. 6.3, cTonberr 8, Mo 4acTOTe M pACCYUTAHHOMY YPOBHIO BUOPOCKOPOCTH.
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CooTHollleHrEe MeX Iy Jorapu(pMUYECKUMH YPOBHIMU
BUOPOCKOPOCTH B b 1 ee 3HaYEHUSIMU B M/C

TaOmnuma 6.4

JHecsaTku,

i Enununel, 1b
0 1 2 3 4 3) 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° | 4,5-10°
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* | 2,8-10% | 3,2:10* | 3,5:10* | 4,0-10* | 4,5-10%
80 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° | 1,4-103
90 1,6:10° | 1,8-10° | 2,0-10° | 2,2:10° | 2,3-10° | 2,8-10° | 3,2:10° | 3,5-10° | 4,0-10° | 4,5-10°
100 5,0:10° | 5,6:10° | 6,3-10° | 7,0-10° | 7,9-10° | 8,9-10° | 1,0-102 | 1,0-102 | 1,3-102 | 1,410
110 1,6:102 | 1,8:102 | 2,0-102 | 2,2:102 | 2,5-102 | 2,8-102 | 3,2:102 | 3,5:102 | 4,0-102 | 4,5:10?
120 50102 | 5,6:10% | 6,3-102 | 7,1:10% | 7,9-102 | 89-102 | 1,0-10* | 1,1-10? | 1,3-10T | 1,4-10%
130 1,610t | 1,810t | 2,0-10% | 2,2.10% | 2,5-10 | 2,810 | 3,2:.10% | 3,510 | 4,0-10T | 4,5-10%
140 5,010t | 5,6:101 | 6,3-10 | 7,0-10% | 7,9-101 | 8,9-10? 1,0 1,1 1,3 14
Tab6auia 6.5
JlonmyctrmMoe cymmapHoe BpeMst BO3JIeHCTBHS JJOKAJbHON BHOpaIUK
[TpeBbiienne Bubpanuu, 1b 1 2 3 4 5 6 7 8 9 10 11 12
Ty, MUH 381 | 302 | 240 | 191 151 120 95 76 60 48 38 30
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Puc. 6.4. HopmaTuBHBIE U 3aMEpEHHBIE CIIEKTPbI BUOpAIIU
1 — HOpMAaTUBHBII CIIEKTP AJIsi COOTBETCTBYIOIIEH KaTeropuu o011el Bubpauuu;
2 — TO K€, IPU COKPALEHHON MPOJOHKUTEIBHOCTH BO3EUCTBUS BUOpALIUH;
3 — 3aMEpPEHHBIN CIIeKTp o0IIei BUOpammu 6e3 aMopTH3aTOopa,;
4 — TO e C aMOPTU3ATOPOM;
5 — HOPMATUBHBIN CHEKTP JOKAJIBHON BUOpAINY;
6 — TO e MPH COKpAaIIEHUH TMPOJAOKUTEITBHOCTH BO3ICHCTBUS;
{ — 3aMEpEeHHBII CHEKTp JIOKAJIbHON BUOpALIMH

6.5.6. BeiBOABI MO padoTe

B BeIBOgax oTAeIbHO JJIs OOIIEH M JIOKAJIbHOM BHOpAIMK CIIEAyeT YCTaHOBUTH
BO3MOKHOCTb PaOOTHI YEJIOBEKA B pacCCMaTpUBAEMBbIX YCIOBUSAX Ha OCHOBaHHUM CpaB-
HeHHUs (HaKTHYECKOTO YpOBHsI BHOpaIlMy M TUTUEHUYECKOW HOPMBI ¢ 00s3aTEbHON
CCBUIKOW Ha HOPMAaTUBHBIN TOKYMEHT, U3 KOTOPOTO B3siTa HOpMa. Cieayer npuBecTr
000CHOBaHHUE MPHUHSTOIO PEIICHHUs C YKa3aHWEM JUarna3oHa yacToT, I/1e 3aMEepEeHHbIN
CHEKTP HE COOTBETCTBYET HOPMATHUBHOMY.

Pexxum Tpyna ycTaHaBIMBaeTcs IpH IMOKas3aTese MPEBBIICHUsS YPOBHA BUOpa-
uuu He MeHee 1 1b, Ho He Oonee 12 nb. [Ipu ypoBHe Bbilie 12 b paboThl NPOBOAUTH
3anpeniaeTcs.

B TedeHne cMeHbl HEOOXOAMMO COKpAIATh JUIMTEIBHOCTh HEMPEPHIBHOTO BO3-
NEUCTBUA BUOpAIMM BBEACHUEM PETYJISIPHO MOBTOPSIOIIMXCS TEPEPHIBOB (3alluTa
BpemeHeM). Jlomyctumoe cymmapHoe Bpemsi (7,,) HENMpEepbIBHOIO BO3ICHCTBUSA JIO-
KaJIbHOM BUOpaIy Ha paboyero 3a CMEHy MPEACTABICHO B Ta0I. 6.95.
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6.6. Meponpusitusi no 6opbde ¢ BUOpamuei

JIist cHUKEHUST BO3ACUCTBUSI BHOpalMd Ha pabo4YMX MecTaX PEKOMEHIYIOTCS
CJIEIYIOLIUE METO/IbI:

1. Ymensbiienue cui, BO30YXIAOMIMX BUOPALMIO, B UCTOUYHUKE WX BO3HHKHO-
BEHHUS IMyTE€M YMEHBILICHUS TUIOMIAI BUOPUPYIOMIMX AJIEMEHTOB, MPaBUILHOM 3KC-
IUTyaTallil MEXaHMYeCKOro oOOpyAOBaHUS, YMEHBIICHHS] CKOPOCTH BPAILAIOLIUXCS
JeTaneil, CBOeBPEMEHHOTO MPOBEACHHSI MPOPUIAKTUIECKUX PEMOHTOB U KayeCTBEH-
HOT'O MOHTaXa.

2. Ocnabnenue BUOpallvK Ha MyTSAX €€ PACIPOCTPAHEHUSI Y€PE3 OMOPHBIEC CBS3U
HMCTOYHUKA K JPYTUM MallluHaM:

— TMaccUBHAs BUOPOHM3OJALIMS B COUYECTAHUH C IPUMEHEHHUEM BUOPOTacsIuX OC-
HOBaHUM;

— YMEHBIIICHHE JTUHAMUYECKOW CUJIBI OT MAIIMHBI K OCHOBAaHHIO, a OT OCHOBa-
HUA K pabo4yrM MecTaM IMOCPEJICTBOM Pa3MEIICHUS MEXy HUMU BUOPOU30JISITOPOB
(aMmopTH3aTOPOB, peCcCcop U Ip.)

— aKTHUBHas BUOPOU3OJISIIMS, €CIH ISl YMEHBIICHUST BUOpAIUi UCTIOIb3YETCS
JOTIOJIHUTENIbHBI HCTOYHUK YHEPTHH.

3. [lpumeHeHue MeTo/la BUOPOMOTIIONICHUS, KOTOPBIM 3aKII0YaeTcsi B HaHecCe-
HUU Ha BUOPUPYIOIIYIO TTOBEPXHOCTh YIPYTOBSI3KUX MAaTEpUANIOB (PE3WHBI, TJIACTH-
KOB, BUOPOIIOTJIAIIAIONIMX MACTUK), 00JaJal0MKuX OOJIBIIINM BHYTPEHHUM TPEHUEM.

4. JIuCcTaHIMOHHOE YIIPaBJICHUE, UCKIIIOYAIOIlee Mepeaady BUOpaluu Ha pado-
YyHhe MecTa.

5. 3amena o0opyAOBaHUSI WM MHCTPYMEHTA C BUOPHUPYIOUIMMHU OpPraHaMH Ha
HEBHOPUPYIOIINE aHAJIOTH.

6. nauBuayanbHble Cpe/cTBA 3allUThl — BUOPO3AIUTHBIE PYKaBUIIBI, BUOPO-
3amuTHAsS 00yBb, JIJIS 3alTUTHI OTACIBHBIX YaCTel Tesa - HarpyJAHUKH, MOsica, CHell.
KOCTIOMBI, U3TOTOBJIIEMbBIC U3 YIIPYTO-IEeMIIPUPYIOIIUX MAaTEPUAIIOB.

KpoMe MeponpusitTiii 1 METOAOB TEXHMYECKOTO XapakTepa MJii YMEHBIICHHS
BO3JICUCTBUS Ha pabOo4MX CIIEAyeT TPOBOJUTh TUTHEHUYECKHE | JIe4eOHO-
MPOPHIAKTHIECKUE MEPOTIPUSITHUS:

— OrpaHMYeHHE BPEMEHH KOHTAKTa C UCTOYHUKAMH BUOpanuu (Bpems BO3JECi-
CTBHUSI HE JOJKHO MPEBBIIATh 2/3 NIUTEILHOCTHA paboydero aHs);

— TEXHOJIOTUYECKUE OMNEPALMH JIOJKHBI PACTIPEACISITLCS MEXAy padodruMu
TaK, 4TOObI MPOJOJDKUTEIBHOCTh HEMPEPHIBHOTO BO3JICUCTBUS BUOpAIMM, BKIIFOYAs
MHKpOMay3bl, He npeBbIaio 15-20 muH;

— TIPOBEJCHUE B TEUCHHE CMEHBI 2 TepephIBOB (OAUH — 10 00eaa, Ipyrou — mo-
cie);

— TemImepaTrypa B MOMEUIEHUU C BUOPUPYIOIINM HHCTPYMEHTOM JOJKHA 00ec-
[IeYMBaTh TEMIIEpaTypy pyk He Huxe 20 °C;

— paboTa Ha OTKPBITOM BO3/yXe MPU HU3KUX TEMIIEpaTypax JOJDKHA  4epes
KQXKJIbI Yac MPUOCTAHABIMBATHCA HA JIECATUMHUHYTHBIN MEPEPHIB B OTAINTUBAEMOM
MOMEINIeHUH ¢ Temneparypoi 6omee 20°C.
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6.7. KOHTpoJIbHbIE BONPOCHI

Kakoe Bo3zelicTBHE OKa3bIBa€T BUOpAIMs HA YEJIOBEKA?

Kakue napamerpsl XapakTepu3yroT BUOpanuio?

Kak noapaznensercs Bubpaius 1o crnoco0y nepesadyy Ha 4yeaoBeKa U 1o Uc-
TOYHHUKY BO3JIEHCTBUA?

Kakumu cnocobamu HOpMUpyeTCst BUOpanus?

Kak yuuTsIBaeTCsl mpu HOPMUPOBAHUH COKPALIEHUE BPEMEHH BO3/IEHCTBHUS
BUOpanuu?

B yeM npHHIMNHAIBEHOE pa3Inuue HOPMUPOBAHMS OOILIEH U JTOKAIbHON BUO-
pauuu?

Yo Takoe aKTUBHOE U MMaCCHBHOE BUOporaiieHue?

Yro Takoe BUOPOU3OIALUA?

B kakux oKTaBHBIX YaCTOTaxX HOPMHUpYETcs oOLIas U JOKajbHas BUOpauus?

10.Kaxue npubophl HCTIOIB3YIOT AJIs 3aMepa BUOpauu?
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7. JABOPATOPHAS PABOTA «OLHEHKA OCBEIIEHHOCTHU HA
PABOYUX MECTAX»

7.1. ean padoTsbl

O3HaKOMIIEHHE ¢ OCHOBHBIMH CBEJICHUSMH O MPOU3BOJCTBEHHOM OCBELICHUU U
€ro BJIMSHUM Ha OpPraHM3M 4YelloBeKa. M3yueHue MpUHIMIIOB TMTHEHHUYECKOrO HOp-
MUPOBAHHUS IIPOU3BOJACTBEHHOIO OCBelIeHNsA. OCBOCHHE METOJIOB U CIIOCOOOB H3Me-
pEHUsI OCBEIIEHHOCTH U M3MEpUTEIbHOW anmnaparypsl. IIlpuoOpereHrne HaBBIKOB ca-
HUTApHO-TUTHEHUYECKOW OLEHKH IPOU3BOJCTBEHHOIO OCBEUIEHUS B MPOHU3BO-
CTBEHHBIX TOMEIIEHUSAX W Ha PabOYuMX MeCTax M Pa3padOTKH MEPONPUSTHNA IO
YIYUYILIECHHIO YCIOBUH TPY/A.

7.2. OOumue cBeaeHus

CBerT sBIIIETCS €CTECTBEHHBIM YCIOBUEM CYLIECTBOBAHUS 4enoBeka. OH BIHsET
Ha COCTOSIHHE NMCUXUYECKUX (QYHKIUN U (PU3UOJOTHUECKHE MPOLIECCH B OPTaHU3ME,
o0jazaeT BBICOKMM OHOJIOTMYECKMM M TOHHU3UpYyOuM jeiictBueM. [IpaBuibHO
CIPOEKTUPOBAHHOE OCBELIEHHE CIOCOOCTBYET MOBBIIIEHUIO IPOU3BOAUTEIBLHOCTU
TpyZJa, OKa3bIBAET MOJIOKUTEIBHOE IICUXOJIOTHYECKOE BO3ACICTBHE Ha PadOTAIOIINX,
MOBBIIAET 0€30IaCHOCTh TPY/a, CHUXKAET BEPOSITHOCTh TpaBMaTu3Ma. Omubku mpu
IPOEKTUPOBAHUU M SKCILTyaTallud OCBELICHUS MOTYT SIBUThCS MPUUYMHON Mpod3ado-
JeBaHUW U TpaBMaTu3Ma. HemocrtaTouHoe ocBelieHue 3aTpyAHsIeT padoTy, BbI3bIBAET
MOBBIIIEHHOE YTOMJICHUE, YBEIMYHUBAET OMACHOCTh TPABM U CIIOCOOCTBYET Pa3BUTHUIO
O0nm3opyKocTH. M3nuiHe sipKuil CBET CIENUT, IPUBOAUT K NEPEBO30YKICHUIO HEPB-
HOIl CHUCTEMBI, YMEHbIIAET pabOTOCIOCOOHOCTh. Upe3mepHas SAPKOCTh MOKET BbI-
3BaTh ()OTOOXKOTH TJIa3 U KOXKU, KATAPAKTHI U APYTUE HAPYILICHHUS.

[ToaTOMY K MPOM3BOJACTBEHHOMY OCBEILIEHHUIO MPEIBABIAIOTCS BBICOKUE TPeOO-
BAaHMSI KAK TMTMEHUYECKOTO, TAK U TEXHUKO-3KOHOMUYECKOIO XapaKTepa.

7.2.1. OcHOBHBIC IOHATHS

Buaumblii ¢cBeT — 3TO JIEKTPOMArHUTHOE U3IYyYEHHUE C JJIMHOW BOJIHBI OT 380
10 780 HM.

OO0beKT pa3iuyeHusi — pacCCMAaTPUBAEMbIN MPEIMET, OTACIIbHAS €r0 YacTh WIH
nedeKT, KOTopbie TpeOyeTCsl pa3anuvarh B mporecce paboThI.

®oH — OBEPXHOCTH, MPUJIETaIONIasi HEMOCPEACTBEHHO K 00BEKTY pa3INuCHHUS,
Ha KOTOPOM OH pacCMaTpPUBAETCH.

[Tpou3BOACTBEHHOE OCBEIEHUE XapaKTePU3YEeTCs KOJUYECTBEHHBIMH M Kade-
CTBEHHBIMH TTOKa3aTeIsIMU. K OCHOBHBIM KOJIMYECTBEHHBIM MOKA3ATEISIM OTHOCSITCS:

CaetoBoii moTok (F) — 3T0 MOITHOCTH CBETOBOW JHEPrUH, OLCHUBAEMOM 1O
3pUTEIILHOMY BOCHPUATHIO. ENUHMIIEH CBETOBOrO MOTOKA SIBJISICTCS JIOMEH (M) —
CBETOBOM MOTOK, W3Ty4a€MbIi TOUCUYHBIM UCTOYHUKOM CBETA CUJION | KJI B TEJIECHBIN
yron 1 crepanuas.

CuJa cBera (1) — 370 MpoCTpaHCTBEHHAS TNIOTHOCTH CBETOBOTO moToka dF B
npeenax eIMHUYHOTO TEJIECHOTO yriia df), equHuIa U3MepeHns — Kanaena (Ki):

| =dF/dQ (7.1)
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OcBemennoctsb (E) — moBepxHOCTHAs MIIOTHOCTH CBETOBOTO MoToka dF B mpe-
Jeliax TUIOIAM OCBEIaeMOM MMOBEPXHOCTH 0S, eMHuUIA U3MEPEHUS — JIFOKC (JIK):
E =dF/dS (7.2)
SApxoctb (L) — 310 oTHOmEHMe cuibl cBeta dly, M3TydaeMoil MOBEPXHOCTHIO
00BbEeKTa B 3aJJaHHOM HAIPaBJICHHUH, K MMPOCKIIMH CBETAIICHCS TOBEPXHOCTH HA IIOC-

KOCTb, NIEPIIEHANKYJISAPHYIO 3TOMY HAIIPABIECHHIO, K1I/M?;
L =dlI/dS xcosa (7.3)

Ko>ddunuent orpaxenust (p) — ciocoOHOCTh 00BEKTa OTpaXkaTh Ma ArOIIU
CBET, OIPEAEIIAETCS KaK OTHOIIEHHE OTPaXXE€HHOTo F,,, CBETOBOr0 MOTOKA K Ma/aro-
meMy Fpqo!

pP= Fna()/Fomp (74)
IIpu p < 0,2 don cunutaercs TeMHBIM, TIpH 0,2 < p < 0,4 — cpeauum, 1ipu p > 0,4 —
CBETJIBIM.

K 0CHOBHBIM KaueCTBEHHBIM MOKA3aTENSIM OCBEIIICHHOCTH OTHOCSITCS:

Kontpact o0bekra ¢ dpoHom (K) - ompenenseTcs U3 COOTHOIICHUS SPKOCTeH
WM KO3(P(HULIHUEHTOB OTpaKE€HUs 00bEKTa U (POHA:

K =|Ly = Lo|/Ly =|py —po|/ 4 (7.5)

Kontpact cuutaercs Oonbmmm npu K > 0,5 (00OBEKT pe3KO BBIIEISAETCA Ha
done); npu 0,2 < K < 0,5 — cpeqaum (00beKT 1 POH 3aMETHO OTIMIAOTCS); TIpH K <
0,2 — maneiM (00BEKT ci1abo 3ameTeH Ha (poHe).

Ko>ppunuent nynascamum (K;;), % —koneOaHuss OCBEHICHHOCTH BCJICICTBHUC
MEPUOANYECKOT0 N3MEHEHUSI BO BPEMEHU CBETOBOT'O MOTOKA UCTOYHUKA CBETA!

Ky =[(Emax —Ewmin )/2Ecp > 100% (7.6)

3neck Emax, Emin 1 Ecp — MakcuManabHOE, MUHUMAJIBHOE M CpeJIHEE 3HAUCHHE

OCBEILICHHOCTH 3a MEPHOJ e KoJieOaHus; I razopa3psanbix jamn Ky = (25 + 65)
%, IJ1g TaMIT HaKaJIMBaHMs U TajjoreHHeIX Ky =1 + 7 %.

IMoxa3aTens ocjeneHHocTH (P) - KpUTEPHI OIEHKH CJCISINEro JIeHCTBUS,
C0371aBa€MOTO OCBETUTEIIbHOW YCTAHOBKOM:

P =(S -1)x100% (7.7)
3nech S — K03 GUIMEHT OCIETNICHHOCTH, PaBHBIM OTHOIIEHUIO TTIOPOTOBBIX pa3-
HOCTEH SIPKOCTH MPHU HATMYUU U OTCYTCTBUH CIEISIUX UCTOYHUKOB B TTOJI€ 3PECHUSI.

7.2.2. CucTeMbl MPOU3BOJCTBEHHOT0 OCBEIIEHUSI

J171s OCBEIIeHUs TPOU3BOICTBEHHBIX MIOMEIICHUN TPUMEHSIFOTCSI:

— ©CTECTBEHHOE OCBEIICHHE, KOTOpPOE O00eCIeYMBACTCS MPSMBIM COJHEYHBIM
CBETOM WK TU(PPy3HBIM pacCesHHBIM CBETOM HEOOCBOIa

— HCKYCCTBEHHOE OCBEIEHUE, KOTOpoe (HOpPMHPYETCs HCKYCCTBEHHBIMH HC-
TOYHHUKAMH CBETa

— COBMEIIEHHOE OCBEIICHHE — OJJHOBPEMEHHOE MCIOIh30BAaHNE €CTECTBEHHOTO
Y UCKYCCTBEHHOT'O OCBEILECHUSI.

EcrecTBeHHOE ocBelmeHue Hanbosee OJAroNpUATHO U MPUBBIYHO JJIs PabOTHI
opraHoB 3peHus. Jns GonbmIMHCTBA PabOT €CTECTBEHHOE OCBEIICHHE SIBISIETCSI OC-
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HOBHBIM BUJIOM OcCBelleHus. OJIHaKO €CTECTBEHHOE OCBEIIEHNUE 3aBUCUT OT BPEMEHU
CYTOK, IOTOJHBIX YCJIOBUN U IMOCTOSIHHO WU3MEHSIETCSI BO BpEMEHH.

EcrecTBeHHOE OCBellleHHE MOApa3ACisasioT Ha 00KOBOe (OJHO- M JABYXCTOPOH-
Hee), OCYIIECTBIISIEMOE Yepe3 CBETOBbIE MMPOEMBI B HAPY)KHBIX CTCHAX; BEPXHee - ue-
pe3 cBeToBbIC (DOHAPHU, TPOEMBI B KPOBJIE U MEPEKPHITHAX; KOMOMHUPOBAHHOE - CO-
YeTaHUE BEPXHETO W OOKOBOTO OCBEIICHHS. BepxHee n KOMOMHUPOBAHHOE oOecIe-
YUBAIOT 00JIee paBHOMEPHOE OCBEIICHUE, OOKOBOE CO3/1a€T 3HAYUTEIBHYIO HEPABHO-
MEPHOCTh Ha Y9aCTKaX, PACIOJIOKEHHBIX BOJIM3U U BIAIH OT OKOH.

HckyccTBeHHOE OCBelleHHe TTPUMEHSETCS, KaK MPaBUjIo, TIPU HETOCTATOYHO-
CTH €CTECTBEHHOT'O OCBEIICHMSI, B T.4. B TEMHOE BPEMsI CyTOK, a TaKK€ B YCTaHOB-
JICHHBIX CITy4asX, KOrJa OTCYTCTBHE €CTECTBEHHOTO OCBEIICHHUS IOIYCKAeTCs HOP-
MAaTUBHBIMHU JOKYMEHTaMH, JINO0 HE0OXO0UMO 10 POy padoT.

HckyccTBeHHOE OCBEIICHHE TTPOSKTUPYETCS OOITUM JTUO0 KOMOMHHUPOBAHHBIM.

OG1iee ocBelIeHHUE TPEAHA3HAYCHO JIJIsI OCBEIICHHUS BCET0 TTOMEIICHUS U MOYKET
OBITH pPABHOMEPHBIM (00€CIIeYMBaCT PaBHOMEPHOE OCBEIICHHE BCErO IMOMEIICHHS) U
JIOKaJIM30BaHHBIM (0OecTieunBaeT OONBITYIO OCBEIIEHHOCTh Ha pab04nX MECTax).

KomOuHHpOBaHHOE OCBEIICHHE COCTOMT M3 OOIIEro M MECTHOIO, MPUMEHSCTCS
U1 pabOT BBICOKOM TOYHOCTH. MECTHOE OCBEIICHHE MPEJIHA3HAYCHO TOJBKO IS
OCBEMICHUS PaboYMX MOBEPXHOCTEH W HE CO3/1aeT HEOOXOIUMOU OCBEIICHHOCTH B
noMeneHnd. [lpumeHeHrne MECTHOTO OCBEILICHHS O€3 00IIETro 3amperiacTcs.

[To ¢pyHKIIMOHATEHOMY Ha3HAYEHUIO HCKYCCTBEHHOE OCBEIICHHE TIOIpa3IesaeT-
csl Ha pabouee, aBapuitHOE, OXPAaHHOE U JEKYPHOE.

PabGouee ocBenieHne nmpeaHa3HAYeHO AJ11 00ECIIEUeHUs] HOPMaIbHOU paboThl U
SIBJISICTCSI 00S3aTEIIBHBIM ISl BCEX MTPOM3BOACTBEHHBIX ITOMEIICHHM.

ABapuitHOE OCBEIICHUE YCTPaUBaCTCs IS IIPOJIOKEHUS PaObOThl B MIOMEIICHH-
X, TJe OTKJIFOYEHHE pab0dero OCBEIIECHUS MOXKET MPUBECTH K IOXKapaM, B3pbhIBaM,
OTPABJICHUSIM H JIP.

ABapuitHOE OCBEIIICHHE MPEIyCMaTPUBACTCS Ha CIydall HapyIICHUS ITUTaHUS
OCHOBHOTO (pabodYero) ocBeIIeHUs ISl POU3BOJICTB, IJe U MOJIKIIOYACTCS K UCTOY-
HUKY TTUTaHUs, HE 3aBUCMMOMY OT MCTOYHHKA MUTaHUS pabodero ocBemeHus. Mu-
HHUMaJIbHAsl OCBEIICHHOCTh pab0YMX IMOBEPXHOCTEH JOJDKHA COCTABIATh 5% OT HOP-
MUpyeMoi paboyell OCBEIIEHHOCTH, HO HE MEHee 2 JIK.

DBaKyallMOHHOE OCBEIIEHHE MPEIHA3HAYEHO JIJIsl dBaKyalluH JIIOJeH U3 MpPOu3-
BOJICTBEHHBIX ITOMEIICHUN MpU aBapUsAX WIA OTKIIOUEHHUH pPabodyero OCBEIICHUS.
OHO opraHu3yeTcs B OMACHBIX JIJIS MMPOXO/A JIFOACH: Ha JICCTHUYHBIX KJIETKaX, BIOJb
OCHOBHBIX TIPOXOJIOB IMPOU3BOJICTBEHHBIX MOMEIICHUN, B KOTOPHIX paboTaroT OoJiee
50 genmoBek. MuHUMAaIbHAS OCBEIIICHHOCTh Ha TOJIy JIOJDKHA COCTAaBJISATH B TIOMEIIIC-
HUsiX He MeHee (0,5 JK, Ha OTKPBITBIX TEPPUTOPUSX - HE MeHee 0,2 JIK.

OxpaHHOE OCBEIICHHWE YCTPAWBAIOT BIIOJIb TPAHHI] TEPPUTOPHM, OXPaHIEMbIX
crieliuajbHbIM niepcoHaioM. HauMensbiiast ocBeeHHoCTh 0,5 JIK.

CurHaJIbHOE OCBEIICHHE MPUMEHSCTCS I (DUKCAIlUM TPAHHI] OIMACHBIX 30H;
OHO YKa3bIBA€T HA HAJTMYKE OMACHOCTH JINOO Ha O0€30IaCHbIN MyTh dBaKyaIlHH.
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7.2.3. UCTOYHUKHU CBETA U OCBETUTEIbHbIE IPHOOPHI

Hcrounuku cBera, mpUMEHSIEMbIE JJIi UCKYCCTBEHHOTO OCBEILEHUS, ACNIT Ha
ra3opaspsiiHbIe W TEIUIOBbIE (JIaMIbl HAaKalMBaHMs). B aMrax HakanuBaHUS BUIU-
MO€ M3JIy4YEHHUE TOJydaeTcs 3a CUET HarpeBa 3JEKTPUYECKUM TOKOM BOJIb(PAMOBOM
HUTU. B razopaspsaHbix JlamMmnax CBEUYEHHUE JTIOMHHO(Opa BO3HUKAET B PE3yJIbTATE
ANEKTPUYECKOTr0 pa3psiia B aTMOc(hepe HHEPTHBIX Ia30B U MAPOB METAIIOB.

[Ipu BBIOOpE WCTOYHHMKA CBETA YYUTHIBAIOT HOMHUHAJIbHOE Hampspkenwne (B),
MOIITHOCTH JiaMITbl (BT), MakcuManbHyIO CHITy cBeTa (K1), CBETOBYIO oTaady (Jim/BT),
CIIEKTPAJIbHBIN COCTAB.

Jlamnipl HaKaNnMBaHUS UMEIOT IIMPOKOE PACHPOCTPAHEHUE B IPOMBIIIEHHOCTH.
OHU NPOCTHI B U3TOTOBJICHUH, YJOOHBI B AKCILTyaTalluy, HAJEKHBI MPU KOJIEOAHUSIX
HANpPsDKEHUST U METEOPOJIOTHYECKUX yCiIoBHM. VX HemocTaTkaMu SIBISIIOTCSI HU3Kas
ceerooTnaya (7 - 20 mm/BT), ManbIM CpOKOM CIY>KOBI (10 2,5 ThIC.4), B UX CIEKTpE
peo0IaAaroT JKENThIE U KPACHBIE JIYYH, UTO CUIIBHO OTIMYAETCS OT COJTHEUHOTO CBe-
Ta.

B nocnennue roapl MIMPOKO paclpOCTPaHEHBI TaJ0reHOBbIE JIAMIIBI - JaMIIbI
HaKaJIMBaHUs ¢ WOJAHBIM IUKIIOM, cBeTooTaauen 10 40 nm/Bt. [1apsl Bosnbdpama, uc-
MapsAONIMECs C HUTU HaKajla, COCOUHSAIOTCA C HMOAOM, IMPEBPAIIASICh B HOMAUCTHIM
BOJIb()paM, BHOBb OCEAAIOT Ha BOJIb(PAMOBYIO CIUpPallb, BOCCTAHABIIUBAIOT €€, yBe-
JUYUBAsE CPOK CIYXKOBbI 10 3 ThIC. 4. CHEKTp rajJoreHOBBIX JaMIl OJIM30K K €CTECTBEH-
HOMY.

["a3opaspsiHbIe JaMIbl UMEIOT IPEUMYILECTBA IO CPABHEHUIO € JJTaMIIaMU HaKa-
nuBaHus. Y Hux Oosbiias ceetootnava (40 - 100 nm/BT), cpok ciy»k0bI 8-12 ThIC. u.
["a3opa3psiiHble JaMIlbl ObIBAlOT HU3KOTO JABJIEHUS - JIOMUHECLUEHTHBIE U BBICOKOTO
naBieHusi. C MOMOIIBIO JIIOMUHECIIEHTHBIX JIAMII, TI010Mpasi IIOMUHO(OpP, UHEPTHHIE
ra3bl ¥ METaI, MOKHO MOJYYUTh KeJlaeMblii criekTp. [lo cnekTrpambHOMY cocTaBy
pasnuyaroT Jamnbl qHeBHOTO cBeta (JI1), xomomnoro 6enoro (JIXB), Teroro 6emoro
(JITB), 6enoro (JIb), nHeBHOTO CcBeTa ¢ yiyulieHHou cBeTooTaauen (JIJILT)

OCHOBHBIM HEIOCTATKOM Ta30pa3psiAHBIX JIAMII SIBIISIETCS ITYJIbCAllMsl CBETOBOIO
MOTOKA, YTO MOXKET MPUBECTHU K TMOSBICHUIO CTpoOOCKomUYeckoro spdexra - ncka-
KEHUS 3pUTEILHOTO BOCIPUSATHSA, KOTJIa BMECTO OAHOTO MpeAMeTa BUAHBI HECKOJb-
k0. K HemocTaTkaMm ra3opaspsiiHbIX JaMIT OTHOCST JUTUTENbHBIA EPUOJ UX pa3ropa-
HUSI, HEOOXOIUMOCTh TPUMEHEHHUS CEIUATbHBIX MTYCKOBBIX MPUCTIOCOOJIECHUM, 3aBU-
CUMOCTb pabOTOCIIOCOOHOCTH OT TEMIIEPATYpPhl OKPYKAtOUIEH CpeIbl.

["azopaspsinabie namnbl BeicOKOro nasieHus: [IPJI (nyroBble pTyTHBIE JTHOMU-
HecueHTtHble); JIPU (myrossie prytHble ¢ oauaamu); JIKCT (ayroBeie KCEHOHOBBIE
TpyOUaThie) - B OCHOBHOM MPUMEHSIOTCS ISl OCBEILICHUS] TEPPUTOPUNA MPEANPUITUH;
JHHCT (myroBeie HaTpueBble TPyOUaThi€) MCTOIB3YIOTCS JJISI OCBEIICHUS BBICOKHX
LIEXOB.

CBETUIIBHUKY - CIIEHHAIbHBIE YCTPOMCTBA JIA MEepepachpeesieHus: CBETOBOTO
MOTOKA W 3aIUThI JIaMII OT BO3JCUCTBUS OKPYNKAOUIEH CPEIbI.

BaxxHOl XapakTepUCTUKON CBETHJIBHMKA SBISIETCS KOA(D(PHUIIMEHT MOJIE3HOTO
JEUCTBUS - OTHOILIEHHE CBETOBOIO MOTOKA CBETUJILHUKA K CBETOBOMY MOTOKY JIAMIIBI.
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[To KOHCTPYKTUBHOMY HMCIOJHCHHUIO CBETUJILHUKH JICNATCS HAa OTKPBITHIC, 3a-
KPBITHIC, TBUICHEIIPOHUIIAEMbBIC, BIJIAr0O3allUIICHHBIC, B3PBIBO3AMIUIICHHBIC W B3pHI-
BOOE30ITaCHBIC

ITo pacnpeeneHU0 CBETOBOTO IMMOTOKA - MIPSAMOTO, IPEHMYIIIECTBEHHO MTPSMOTO,
PacCesTHHOTO M OTpakKeHHOTO cBeTa. OCHOBHBIE THUIIBI CBETHJIBHUKOB IIPUBEICHBI Ha
puc. 7.1,

Tunbl CBETUNBLHWMKOB

ADDE

‘TnyBokousnyuarens” "YHueepcans” ¢ a"(,emea-e-lem "Mouerra” (aAna nabopaTopuin ” N
(ans B{ACOKWX n}émeu.xenmm (ana v~|p(-3rab|c0w§<J 1omeu4eHv'm) W KOHTODPCKUX noue&enn’;) "Anspa” (Lnpoxkousnyyarens
(RN18 MECTHOrO ocBeLeHus) (AN OTKPBITEIX NDOCTPAHCTE)

.pm/d \a;,j

T |

l FW’ | | W

Wnpokouanyyarens \ nbinebpbisrozawmerHslil CNe NPOMBILLNEHHBIN YNNOTHEHHbIA TTY . CX _
(BnR OTKPBITEIX NPOCTPAHCTB) (g Caipbix # NbINbHbIX NOMELEHT) (4NA CHIPLIX W NBINBHBIX NOMELLEHWI) (ANA XUMKLECKN aKTHBHOW Cpeabl)

Puc. 7.1. HpOMBIH_IJ'IeHHBIC THUIIBI CBECTUJIBHUKOB C JJaMIIaMH HAaKaJIMBAHUA

7.2.4. Bausinue OCBeIIEHHOCTH HA Pa00TOCIOCOOHOCTD Yel0BeKa

OcBenIeHHOCTh OMpeAeIEHHBIM 00pa30M BIIMSIET HA PabOTOCIOCOOHOCTh Yeso-
BEKa U 3TO HEOOXOAMMO YUUTHIBATH MPU MJIAHUPOBAHUM KCIIOJIb30BAaHUS €CTECTBEH-
HOT'0, UCKYCCTBEHHOTO ¥ KOMOMHUPOBAHHOTO OCBEILLEHHUS B IMPOU3BOJCTBEHHOM I10-
Mmeniennu. Kpome toro, nenecooOpasHo OpraHW30BBIBATH MEPOIPHUSATHS MO BOCCTa-
HOBJICHHIO YPOBHS pab0TOCIIOCOOHOCTH CTIELUATNCTA, CHUKAIOIIEHCS 110/ BIUSTHUEM
OCBEILIEHHOCTHU €ro pabouyero Mecra.

Jl5i penieHrs MOCTaBICHHBIX 3a/1a4 HE0OX0JUMO 3HaTh CIIECAYIOIINE KOHCTAHThI
U CIOCOOBI MPO(PMIAKTUKN CHI)KCHUS KAaueCcTBa TPyZa BCIEIACTBHE JEPEKTOB OCBE-
IIEHHOCTH B MPOW3BOICTBEHHOM TIOMEIICHHH:

— JUHAMUKY pabOTOCIIOCOOHOCTH YENIOBEKa, C YUYETOM «ITUKOBOM pabOTOCIIOCOOHO-
ctm» ¢ 9 1o 12 u ¢ 15 go 18 wacoB. UMeHHO B 3TO BpeMs YCKOPSIETCS YCBOEHUE,
OCMBICIICHHE, TiepepaboTKa M HCIOJh30BAHKUE MOJYYCHHON HH(POpMAIUH IS
BBITIOJTHEHUSI TIOCTaBJIECHHOM 3amauu. OnTuMaibHO MOA0OpaHHBIA CIOCOO OCBE-
meHns pabodyero Mecra CHEIHAINCTa CHOCOOCTBYET TMOBBIIMICHUIO MPOU3BOJIH-
TenpbHOCTH TpyAa Ha 15-20 %. [Ipu HeamekBaTHOM OCBEIIEHUU pabOUYero mMecra
BEPOSITHOCTH OITMOOYHBIX JCHCTBUI MOXKET BO3pacTaTh B 3 pasa;
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— 3HATh U YYUTHIBATH CIIEKTPAIbHYIO XapaKTEPUCTUKY OCBEILICHHUS;

— 3HATh U YYUTHIBATH OTPAXKAIOUIYIO XapaKTEPUCTUKY IIPEAMETOB Ha paboueM MecTe
(cBeToOTpaXkarolre, CBETOMOTIIONIAIOIINE TOBEPXHOCTH U UX coueTaHue B pabo-
4yeill cpeje «OmNepalMoOHHOM TMOJIe» CHEIUAINCTa, BIMSHUE HAa KOHIICHTPALIUIO
BHUMAHUS U YTOMJIIEMOCTb CHEIMAINCTA, B3aUMOOTIOIHSIONINE UCTOYHUKU CBE-
Ta);

— 3HATh U MPUMEHATH ONTUMAJIBHOE I 00€CTICUeHUS UICATBHBIX YCIOBUU TPYIO-
BOM JESITENbHOCTH HAIpPaBJICHWE CBETOBBIX MOTOKOB, CHOCOOCTBYIOLIEE COXpa-
HEHHUIO YPOBHS pab0TOCIIOCOOHOCTH;

— 3HATh BIMSIHUE MATEPUATIOB, PEISITCTBYIOIMIMX MTPOXO0KICHUIO CBETOBBIX IIOTOKOB
(OKOHHBIE CTEKJIa, CBETOPACCEUBAIOIINE TTOKPBITHS JIaMII, IIITOPHI, KATIO3U U TIP.)
Ha pabOTOCIOCOOHOCTh 3PUTENBHOTO aHAIN3aToOpa U PabOTOCIOCOOHOCTH B II€-
JI0M;

— 3HATh CIOCOOBI 3aITUTHI 3PUTEIILHOTO aHANIM3aTOpa OT HETaTUBHOTO BO3/IEH CTBHUSI
OCBEIICHUS B YCJOBHUSX TPYAOBOM JACSATEIBHOCTH (JOMOJHUTENbHOE HOKYCHU-
POBaHHOE OCBEILIEHUE, UCIIOJIb30BAaHUE CBETO(MUIBTPOB, HOLIEHUE 3aIUTHBIX 0Y-
KOB, CBETO’KpPAaHUPOBAHUE, IPUMEHEHHUE OTPA)KEHHOI'O CBETA U TIP.);

— 3HATh CIIOCOOBI COXpaHEHUS U YIYUIIEHUs KauyecTBa padOThl 3pUTEILHOTO aHAJH-
3aTopa C Y4€TOM OCOOCHHOCTEM YCIOBUM TPYJAOBON AEATEIBLHOCTH (IJIUTEIb-
HOe MpeObIBaHUE B 3aTEMHEHHOM MOMEIICHUH, padoTa ¢ KOMIBIOTEpOM, paboTa
CO CBETOOTPAKAIOIIMMH TIOBEPXHOCTSIMH H TIP.

7.3. HopmaTuBHbIe TpeOOBaHUS

Ocgemennocts HOpMupyetcst CIT 52.13330.2011 [16]. TpeGoBanus x ocBetie-
HUIO MPOMBIIIJIEHHBIX MPEANPUATANA IPUBEIEHBI B Ta0J. 7.1.

Bce Bunbl pador aenarcs Ha VIII pa3psinioB B 3aBUCUMOCTH OT HAaWMEHBIIIETO
WJIM DKBUBAJIIEHTHOTO pa3Mepa 00beKTa, ¢ KOTOPHIM MPOU3BOATCS pabOThl (00BEKTA
pasznuyeHus), a TakKe OT Xapakrepa padoT. [ - V pa3psiasl nenstcs Ha moapa3psibl B
3aBUCUMOCTH OT (hOHA U KOHTPACTHOCTU OOBEKTA.

JIJ1st KICKyCCTBEHHOTO OCBEIICHHUSI HOPMUPYEMbBIM MapaMeTPOM SBIISIETCSI MUHU-
MaJibHasl OCBEIIEHHOCTH (E,,,) Ha pabodeil TOBEPXHOCTH B TOPU3OHTAILHOM IJIOCKO-
ctu Ha paccrosinuu 0,8 M oT mosa. B tabn. 7.1 npuBeneHbl 3HaU€HHs] OCBEIICHHOCTH
JUTSI JTFOOBIX MCTOYHUKOB cBeTa. HopMupyeMble 3HaueHUs OCBEIICHHOCTH B JIFOKCAX,
OTJIMYAIOIIMECA HA OJHY CTYII€Hb, CIIEAYeT NpuHUMarh no mkane: 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.

JIJIsl cucTeM €CTECTBEHHOTO OCBEIICHUS HOPMHUPYEMBIM MapaMeTPOM SIBIISICTCSI
k03¢ unueHt ecrectsenHoro oceemenus KEO (e ), %.

— — 0

KEO=¢,, =(Egy /Epnap )x100% (7.8)

rae Epy v Epgp— COOTBETCTBEHHO OCBEIIEHHOCTh BHYTPU IOMELICHUS U CHAPYKU
3JIaHUS PACCEIHHBIM CBETOM HebocBO1a.
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TpeGoBaHUsI K OCBEIICHUIO MOMEIIEHUN MPOMBIIUICHHBIX NPEIITPUSTUN

Tabmuua 7.1

Xapaktepu- | Haumens- | Xapaxtep 3pu- | Kontpact | Xapakre- Bup ocBenenus
CTHKa 3pH- IIM{A WM | TeNbHOW pabo- | 0ObEeKTa C | PUCTHKA HckyccTBeHHOE EctecTBeHHOE | CoBMenieHHOE
TEIBHON SKBHBa- TBI (bonom ¢dona OCBEIEHHOCTb, JIK CoueTaHHe MOKa- KEO ey, %, Ipy OCBELICHUH:
paboTel JICHTHBIN Paz- | Iloapa MpU CUCTEME KOM- | TIpHU CH- 3aTens OCJel-
pasmep 00b- | ps 3psn OMHHMPOBAHHOTO cTeMe | JGHHOCTH M K-Ta | 3 C% g Z 3 % o 2
CKTa pa3yn- OCBEIICHHUS ob1iero yJIbCALMI =2 F 8 - S
ICHUS, MM Beero | BT.4. OT ocBe- 558 & |RES 3
P K7, % m o~ O m = O
o01m1ero LIEHUs '
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Hausricieii | Menee 0,15 I a Mausrit TeMubIi 5000 500 - 20 10 - - 6,0 2,0
TOYHOCTHU 4500 500 - 10 10
0 " Cpennuii | 4000 400 1250 20 10
Cpennnii | TewmHsrid 3500 400 1000 10 10
B Manenii | Ceerisiii | 2500 300 750 20 10
Cpennuit | Cpennuit
Bboawmioit | Temusrii | 2000 200 600 10 10
r Cpennmii | Ceetneiii | 1500 200 400 20 10
Bompmoi "
" Cpennunii | 1250 200 300 10 10
Ouens Bel- | Ot 0,15 10 | a Manbli TeMHbIi 4000 400 - 20 10 - - 42 15
COKOM TOY- 0,30 3500 400 - 10 10
HOCTH §) " Cpennnii | 3000 300 750 20 10
Cpennuit | Temublid 2500 300 600 10 10
B Mansiii | Ceernsiii | 2000 200 500 20 10
Cpennnii | Cpeanuit
Bonpmoit | Temusni | 1500 200 400 10 10
r Cpennnii | Ceernsiii | 1000 200 300 20 10
Bosnbiioi "
" Cpennuii | 750 200 200 10 10
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1 2 3 5 6 7 8 9 10 11 12 13 14 15
Bricokoii Ot 0,30 mo i Maunbrit Temuprit | 2000 200 500 40 15 - - 3,0 1,2
TOYHOCTH 0,50 1500 200 400 20 15

" Cpennuii | 1000 200 300 40 15
Cpennnti | TemHbrii 750 200 200 20 15
Mamnsiii | Cseriblid 750 200 300 40 15
Cpemuuii | Cpenuuit
Bonpmoii | Temusii 600 200 200 20 15
Cpennuii | CBeTibiid 400 200 200 40 15
Bons1oii "
" Cpenanit
Cpenneit Cs. 0,5 o AV Maublii TemubIit 750 200 300 40 20 4.0 15 2,4 0,9
TOYHOCTH 1,0 " Cpennuii | 500 200 200 40 20
Cpenuuit | Temubid
Mansiii | Csetriblid 400 200 200 40 20
Cpennuit | Cpennuit
bonpmoit | TemubIM
Cpennuii | CBeTuibiii - - 200 40 20
Bonpmoi "
" Cpeauuii
Maoit tou-| Cs.1 105 Vv Masblii TeMHbIi 400 200 300 40 20 3,0 1,0 1,8 0,6
HOCTH " Cpennuit - - 200 40 20
Cpennuit | Temubiid
Magei | CBeTnwIid - - 200 40 20
Cpennnii | Cpennuit
bonwmoit | TemubIM
Cpennuii | CeTiblit - - 200 40 20
Bonpmoi "
" Cpennuit
I'py6ast Bonee 5 VI He3zaBucumo ot xa- - - 200 40 20 3,0 1,0 1,8 0,6

(oueHp Ma-
JIOW TOYHO-
CTH)

PaKTEPUCTUK (OHA U
KOHTpacTa 00beKTa ¢
(dhoHOM




€L

PaGota co
CBETSIIUMH-
csl Marepua-
JaMHd U W3-
IETUIMH B
rOPSYUX
mexax

Bonee 0,5

Vil

HesaBucumo or xa-
pakTepucTuk (poHa 1
KOHTpacTa 00beKTa ¢

¢doHoM

200

40

20

3,0

1,0

1,8

0,6

Oo6rree
HaOJr01€e-
HHE 3a XO-
JIOM  TIPOWM3-
BOJICTBEH-
HOTO  TIPO-
mecca:

IIOCTOSHHOC

nepuoanYe-
CKoe  Tpu
MOCTOSTHHOM
peObIBaHUH
ronen B
MTOMETEHUN

TO Xe, MpH
nepuoanye-
CKOM

oOuree
Habro1e-
HUE 3a WH-
KEHEPHBIMU
KOMMYHH-
KallusIMHU

VIl

HezaBucumo ot xa-
pakTepucTuK (poHa 1
KOHTpacTa 00BEeKTa C

(dhoHOM

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
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[Ipu 6oxoBoM oxHocTopoHHeM ocBemiennr KEO Hopmupyercss mo Haunbonee
ylIaJleHHON Touyke padodeil MOBEpXHOCTH Ha pacCTOSHUUM 1 M OT CTeHbI, Haubosee
yIaJIeHHON OT CBETOBBIX MPOEMOB, MPHU JABYXCTOPOHHEM OCBEIICHHH - B CEpPEAUHE
MOMEIIICHHUS.

OcBelleHHOCTh, CO3/1aBacMasi CBETOM Heba, 3aBUCUT OT reorpaduyeckon mmpo-
THI PACIIOJIOKEHUS 31aHNs, IO3TOMY BCs TeppuTopust PO paznenena Ha 5 palioHOB MO
pecypcam cBeToBOTro Kimmara (cM. tadir.7.2). Kpome Toro, ecrecTBeHHas OCBEIICH-
HOCTh B TIOMEIICHUH 3aBUCUT OT OPUEHTAITUHN €T0 CBETOBBIX ITPOEMOB 110 CTOPOHAM
ropusonTa. CodeTaHue 3TUX MapaMeTPOB YUUTHIBACTCS KOA(DPHUITMEHTOM CBETOBOTO
Knmumara My (ta6mn.7.3). Toraa HopmatusHOe 3HaueHne KEO onpenensercs mo
dhopmyiie:

ey =€y xmy, % (7.9)
rane ey — 3"ayeHue KEO mo tadin.7.1, %;
My — KO PHUIIMEHT CBETOBOTO KimMara (tadi.7.3);
N — HOMep rpymnmbl 00€CTIEUeHHOCTH €CTECTBEHHBIM CBETOM JIJIsl aIMUHUCTpa-
TUBHOI'O paniOHa.

Tabmuma 7.2
['pynnel agMAHUCTPATUBHBIX PAiOHOB 10 PECYPCaM CBETOBOIO KJIMMara
Howmep AJIMUHUCTPATUBHBIN palioH
TPYIIIIBI
1 Bnagumupckas, Kamyxckas obnactu, Kamuarckuit kpaii, KemepoBckas o06iacTs,

KpacHospckuii kpaii (ceBepHee 63° c.u1.), Kypranckas, MockoBckas, Huxxeropoackas,
HoBocuOupckas, Omckast obnactu, [lepmckuii kpaif, Pszanckas o6nacts, Pecybnuka
bamkoprocran, Pecnyonuka MopaoBusi, Pecybnuka Tarapcran, Pecry6nmka Caxa
(Axyrtus) (ceBepnee 63° c.u.), CepoBckas, CmoneHnckas, Tymnbckas, TroMeHcKas
obnactu, Yamyprckas PecnyOnuka, XaOapoBckuil kpail (ceBepHee 55° c.mi.), Yens-
O6uHckas obnacth, UyBamickas PecniyOmanka, YykoTCKU aBTOHOMHBIM OKPYT

2 benropoackas, bpsinckasi, Bonrorpaackas, Boponexckas oOmactu, 3abailkambCKHil
kpaif, Kabapauno-bankapckass Pecny6nuka, KpacHosipckuii kpaii (roxHee 63° c.imr.),
Kypckas, JIunerkas, Marananckasi, OpenOyprckasi, OpnoBckasi, [lenzenckas oomactu,
Pecniybnuka Anrtaii, Pecniyonuka bypsitus, PecyOnuka Wnrymerus, Pecyonuka Ko-
Mmu, PecnyOnuka Caxa (Axyrus) (rocxnee 63° c..), Pecnmyonuka Ceepnast Ocerus -
Ananus, Pecniyonuka TwiBa, Camapckas, CaparoBckas, CaxanuHckasi, TamOoBckas,
VabsHOBCKas oOnactu, XabapoBckuil kpail (roxHee 55° c.mi.), XaHTsel-MaHcuiickuit
aBTOHOMHBIN OKpyT, YeueHckas PecriyOnuka

3 Bonoroackas, MBanosckas, Kanununrpanckas, Kuposckasd, Kocrpomckas, Jlenun-
rpazackas, Heneukuii aBroHoMmHbIM okpyr, HoBroposackas, IlckoBckas o6nactu, Pec-
nyonuka Kapenus, TBepckas obnacte, fmano-HeHenkuii aBTOHOMHBIA OKpyr, Spo-
CJIaBCKasl 00J1acTh

4 Apxanrenbckasi, MypMaHckasi 006J1acTu

5 ActpaxaHckas, AMypckast obnactu, KpacHogapckuit kpaii, [Ipumopckuit kpaii, Pec-
ny6nuka Jlarecran, PecniyOnuka Kanmbikus, PoctoBckas o6mnacts, CTaBponosibCKuit
Kpau




75

Tabmuma 7.3
KoadduimenTsl cBETOBOI0 KMMaTa
OpueHTalus CBETOBBIX Koaddurment ceeroBoro kiaumara M
CBETOBBIC ITPOESMBI PoeMoOB 1o cTopoHaM | Homep rpymnmsl aIMUHHCTPATHBHBIX PaiOHOB
TOpU30HTA 1 2 3 4 5
C 1 0,9 11 1,2 0,8
CB, C3 1 0,9 11 1,2 0,8
B Hapy)KHBIXvCTeHaX 3, B 1 0.9 11 11 0.8
SAanmm IOB, 103 1 0,85 1 1,1 08
IO 1 0,85 1 11 0,75
C-10 1 0,9 11 1,2 0,75
B npsMoyrosibHbIX 1 CB-103 1 09 12 12 07
TpanenueBUIHbIX (o- I0B-C3 1 0:9 1:2 1:2 0:7
Hapsx B-3 1 0,9 1,1 1,2 0,7
B donapsx tumna "men" C 1 0,9 1,2 1,2 0,7
B 3enutHBIX hoHApSIX - 1 0,9 1,2 1,2 0,75

7.4. H3mepeHuHe 0CBEIIEHHOCTH

JIns1 u3MepeHnsi OCBEIIEHHOCTH NMPUMEHSIOTCA JIFOKCMETphL. [IpuHumn ux aeu-
CTBHUS KOTOPBIX OCHOBaH Ha (hoTodnekTpudeckoM 3ddexre — BozuukHoBeHUH DJ[C B
Marepuaiax IpHu BO3JCHCTBUU Ha HUX CBETOBOTO M3nyudeHus. Hanbonee yacto mpu-
MEHSIETCS CeJieH, y KoTtoporo BennunHa JJIC mpsiMo mponopuuoHaibHa €ro OCBe-
HIEHHOCTH.

CTpyKTypHO JIFOKCMETPBI TPENCTaBIACT COOON 3aMKHYTBHIM KOHTYp U3 (oTo-
AJIEMEHTa U U3MEPUTEIIBHOTO MpUOOpa, IIKajia KOTOPOro pa3mMedeHa B Jitokcax. Jlms
paciIMpeHuss TpeAeioB H3MEPEHUN UCIOIb3YIOTCS HaOOphl cBeTOPUILTPOB. B
HACTOSAIIEE BPEMs MOJTYUYUIIM pacipocTpaHeHue u(poBbie KOMOMHUPOBAHHBIE TIPU-
0opbl. Hanpumep, TIOKCMETP-SIpPKOMETPBI MOTYT U3MEPSITh OCBEIIIEHHOCTD U SIPKOCTD,
, JTIOKCMETP-IMYJICOMETPHI — OCBEIIEHHOCTh U KOA(PIUIIMEHT MyIhCalli OCBEIICH-
HOCTH Y T.J.

B naGoparopHnoii pabote ucnonbzyercs aokcmerp tumna F0-116.

JIrokemerp H0-116 coctout u3 ceneHoBoro orosnementa 2 (puc. 7.2) ¢ Habo-
POM MOIIIOLIAIINX Hacalok 3, 4, 5, 6 u MuuMaMiepMerpa 1 MarHUTORJIEKTpHUUe-
ckoi cucteMbl. CBETOBOM MOTOK, MAJJAIONINK HA CEJICHOBBINA (DOTOIEMEHT, BHI3HIBACT
ANEKTPUUECKUIN TOK, BEJIMYMHA KOTOPOTo (PUKCHUpYETCs CTpenko mpubopa 1 mpo-
MOPIMOHAIBHO BETUYMHE CBETOBOT'O MOTOKA.

[Tpubop umeet nBa npenena uameperuit: ot 0 g0 30 a1k u ot 0 g0 100 1K U co-
OTBETCTBYIOIIUE UM KHOIKH ynpasieHus. [Ipu HaxxaTuu J1eBOM KHOMKHU OTCUET MOKa-
3aHuM Benpercs no mkaie 0-30 ik, mpu Haxatud npaBo — 1o mkaine 0-100 nk.
HaunbGomnplyro morpentHocTs M3MEpeHud mnpubop MaeT MpU MajbiX OTKIOHEHHUIX
CTpEJIKK MpuOOpa, MOATOMY Ha KaKJIOW IIKaJIe TOYKON 0003HaUYeHa 30HA Hayaja u3-
Mepenud. Ha mkane 0-30 nk 5Ta TOuKka HAXOIUTCS HAJ ICJICHUEM S JIK, a Ha mkaie (-
100 nx — wang neixenuem 20 JK.

Jlyist pacipenus 1uamna3oHa U3MEepeHni Ha (POTORIEMEHT yCTaHABIMBAIOT CBE-
tonornomatomue Hacanaku (K, M, P, T). Hacanka (K) Beimonaena B Buse moycdepnl
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u3 Oenoit momymnpo3payHoii mactMacchl. Hacanka (K) mpuMeHsieTcst TOITbKO BMECTE ©
oanou u3 Hacangok (M, P wim T). ITpu ucnonszoBanuu Hacanok (K) u (M) xkoaddu-
[IUEHT OCIa0JICHMsI CBETOBOTO MOTOKA cocTaBisgeT 10, mpy MCMOb30BaHUN HACAIOK
(K) u (P) — 100, a nacamok (K) u (T) — 1000. IToxazanusi nmpubopa mpu MCIOJIb30-
BaHWHU HACaJIOK YMHOXKAIOT Ha COOTBETCTBYIOMIHIA KO3 pUimeHT ocaabaeHus.

['pamynpoBKka JrOKCMETpa MPOU3BOAUTCS MPU CBETE JIAMIT HAKAJTUBAHUS, TI03TO-
My TP U3MEPEHUH OCBEMICHHOCTH APYTMMHU HCTOYHUKAMH IMOKA3aHUS JTIOKCMETpa
HEOOXOMMO YMHOKaTh Ha TMONPAaBOYHBIA KO3((UIIMEHT, BeIHMUYWHA KOTOPOTO CO-
CTaBJISACT:

Jlns razopazpsaaubix jgammn: JIb (x = 1,17), JIJ1 (x = 0,99), JIPII (x = 1,09).

Jlns ectectBeHHOr0 ocBemeHus (k = 0,8).

[Tpu u3mMepeHusx GoTOIIEMEHT JIFOKCMETPa Pa3MeEINIaeTcsl B INIOCKOCTH pabodeit
MTOBEPXHOCTH.
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Puc. 7.2. Jlrokemetp FO-116
1 — mummuammnepmetp; 2 — porornemenT; 3 — Hacaaka «Ky;
4 —nacanka «T» (x1000); 5 — Hacanka «P» (x100); 6 — mHacagka «M» (x10).
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7.5. ODkcnepuMeHTAJbLHAA YACTh
7.5.1. 3ananue no padore

PaboTta BBIMONHSIETCS KaXABIM CTYACHTOM CAMOCTOSTEILHO B COOTBETCTBHH C
HOMEpPOM BapHaHTa, 3aJaBaeMbIM IpernoaaBaresieM. VIcXoMHbIe JaHHBIC JJIs pacyeTa
PUHUMAIOTCS 110 Ta0:1.6.2.

~ |Mecto pacrno- I'pyn- Opuenranus |(Haumensmmii ([Togpas3- |Kon- Xapak-
CE JIO’KEHHMS 3]1a- ma ajiM. |CBETOBBIX pasmep 00b- |psia3pH- |Tpact TepH-
S |Hust paiioHa  |mMpOEeMOB €KTa pa3jii- |TeIbHOW |00BEKTA C |CTHKA
M 4yeHus, MM |paboThl  |poHom  |doHa
1 |PocroB H/]], 5 C 0,31 a Maubiii | TemHbII
2 |bapnayn 2 CB 0,5 0 Mabnii | Cpenauid
Boponex 2 B 1,00 B Mautbnii | CBetuiblid
4 | ApxaHrenbcKk 4 IOB 0,35 r Cpennuii | CBeTIibIii
5 [Mocksa 1 103 1,05 3] Manbiii | Cpenauit
6 |ExarepunOypr 1 3 0,39 B Maubnii | Cersibiii
7 |Hosropon 3 C3 0,4 T Cpennuii | CeTuiblit
8 |CraBpormonn 5 B 0,45 B Manpiii | Cerblii
9 |Maxaukana 5 103 0,46 0 Manbnii | Cpenauii
10 |Hampuuk 2 C3 1,2 T Mansiii | CBeTibIi
11 |KpacnHonap S) 10) 0,8 a Manpiii | TemHbll
12 |Haspanb 2 103 1,3 3] Manpiii | CpenHuit
13 |I'po3Hbrit 2 CB 0,31 0 Mauenii | Cpengnuii
14 |Kazaub 1 B 0,9 B Cpennmii | CeTuiblii
15 |Cankt-IlerepOypr OB 1,4 T Cpennuii | Cpeanuii
16 |Dnmcra 5 103 0,95 0 Manbnii | Cpenamii

7.5.2. ITopsiioK BHINOJIHEHHUSI 3AMEPOB JIOKCMETPOM

1. PacnonoxuTh U3MEpUTETBHBIN TTPHOOP, HE BBIHUMAsA U3 (PyTispa, TOPU3OH-
TaJbHO, a (POTODJIEMEHT - B TUIOCKOCTH MU3MEPEHUSI OCBEIIEHHOCTH (TOPU30HTAIBHOM,
BEPTUKAIILHON WJIM HAKJIOHHOM).

2. Jlo Havayia 3aMepoOB HEOOXOJIMMO BBIMOJHUTH MPOBEPKY MpHOOpa MpU HEMO/I-
KIIIOUeHHOM (poTorniemenTte. CTpelika JoJKHA HAXOUThCA B HYJIEBOM JICJICHUU IIKa-
JIBI.

3. TloctaBuTh mepekirouaTens, mpuoopa Ha npenen «100 mx», a Ha GoTOdTEMEHT
HageTh Hacaaku «K» u «T» (x1000).

4. TlonknrouuTh (POTOIIEMEHT K M3MEPUTEN0, COOJItoAas MOJISIPHOCTh, yKa3aH-
HYI0 Ha 3axxuMax. Ecnmm cTpenka mpubopa HaXOAUTCS BHE MPEACIIOB 30HBI HM3MeEpe-
HUH, TO CJIEIYET MEePEKIIIOYNTh Tpeaes u3Mepennii Ha mkany «30 nax». Eciou oTkio-
HEHHUE CTPEJIKH HEAOCTAaTOYHO, TO ClieAyeT 3aMeHHTh Hacaaky «T» (x1000) na
Hacanky «P» (x100) u 1.1.

5. TlomoOparh Takyro KOMOWHAIIMIO HACAIOK M TpeJieia U3MEPEHUH, TPH KOTOPO
MOKa3aHMs CTPEIIKH MpruOopa Oy IyT HAXOAUTHCS B 30HE U3MEPEHUM.

6. CHaTh mokazaHus npuodopa.
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7.5.3. IlopsiioK BHINOJIHEHUSI PA0OTHI

1. OnpenenuTs B COOTBETCTBUM C 3aJlaHUEM HOPMATUBHBIE 3HAYEHHUS HUCKYC-
cTBeHHOI e, ocsemeHHocTH U KEO e, mo Tabn.7.1. Ilons3ysce tabn. 7.2 u 7.3,

UCK
oIpesenuTh Ko3(p(UIUEHT cBeToBOro kiaumara My . Ilo ¢popmyne 7.9 ompenenuts

HopMatuBHOe 3HaueHue KEO ey .

2. BBIOIHUATH 3aMepbl UCKYCCTBEHHOW OCBEUIEHHOCTH B 3aJaHHBIX TOYKAX I1O-
MereHus (TI0 yKa3aHUIo TpemnoaBarenis). Pe3yabTaTel 3aHecT B Ta01.7.4.

3. BBITIOIHUTH OJTHOBPEMEHHBIC 3aMEpPhl ECTECTBEHHON OCBEUIEHHOCTH CHAPYXHU
3IaHUS TIPU OTKPBITOM HEOOCBOJIEC M B 3aJJaHHBIX TOYKAaX MOMEMICHUS (110 YKa3aHUIO
npenojaBarensi). Touka N BeIOMpaeTcst Ha pacCTOSHUM | M OT CTE€HbI, HauboJiee yaa-
JIEHHOM OT CBETOBBIX MpoeMoB U xapakrepusyeT KEO nomenienus B 1enom.

4. Tlo ¢popmyne 7.8 paccuurtars aktuueckue 3naueHuss KEO u 3anectu pesynb-
TaThl pacyeToB B Tabi.7.4.

5. CpaBHUTH pe3yibTaThl 3aMEPOB C HOPMATHUBHBIMU TPEOOBAaHUSMU U ClIETATh
BBIBOJIbI O COOTBETCTBUU 3aMEPEHHON OCBEIICHHOCTH HOPMATHUBHBIM 3HAYCHUSM.

6. Iloctpouth rpadguku pacrpeaesieHus UCKYCCTBEHHOM M €CTECTBEHHOM OCBe-
[IEHHOCTH M0 ToMemeHuto. Crenarh BBIBOJBI O XapaKTepe pacIpeneieHHsl OCBe-
IICHHOCTH ¥ BO3MOKHOM €T0 BIMSIHUH Ha 0€301acHOCTh TPYAOBOTO MpoIiecca.

/. Ha ocHOBaHMM BBIBOJOB JIaTh PEKOMEHIAIIMU IO OOECHEUYCHUI0 TpeOdyemoil
OCBEIICHHOCTH B IMIOMEIICHUH.

Tabnuua 7.4
Pe3ynbTathl 3aMepOB OCBEIIEHHOCTH

3Ha4YCHUS I1apamMCTpOB

Touku nomemeHus 1 [2 |3 |4 [5 [6 |N

HckyccTBeHHas OCBEIIEHHOCTD

3aMepeHHas, JIK —

dakTruyeckas (C y4yeToM K-Ta Jamn) -

EcTecTBEeHHAas OCBENIEHHOCTH

Ha paboueit mnoBepxHOCTH, JIK

Hapy»xHast 0CBEIEHHOCTB, JIK

KEO daktuuecknii, %

7.6. MeponpusiTus no odecrne4yeH0 HOPMATHBHON OCBEIIEHHOCTH

Ha paboumnx mecTax, rje OTCyTCTBYET €CTECTBEHHOE OCBEIICHHUE MOTYT IIPUMe-
HATBCS:
— «3amuTa BpeMEHEeM» — OTpaHHuYeHHE BPEMEHM NMpeObIBaHUS PaOOTHHKA B TIOMeE-

meHn 0e3 eCTeCTBEHHOro cBeTa MeHee 25% pabouell cMeHbl;

— YJy4YllIEHHE yCIOBUH, CO3JaBa€MbIX HCKYCCTBEHHBIM OCBEILICHUEM;
— TpO(IIAKTHIECKOE YIbTPAPUOIETOBOE O0ITyUCHHE.

[Ipu HenocTatke Ha pabodyeM MECTE€ €CTECTBEHHOTO OCBEILEHHUS MPUMEHSIOTCS
CJIEYIOIINE MEPONIPUSITHS:
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— «3almMTa BpeMEHEeM» — OrpaHUYEHUE BPEMEHU MpeObIBaHUs paOOTHUKA B MOMeE-
IIEHUH C HEJIOCTATOYHBIM €CTECTBEHHBIM cBeToM MeHee 50% paboueil cMeHb;

— yJIy4IlIEHUE YCIOBHM, CO3/IaBAEMbIX HCKYCCTBEHHBIM OCBEIIICHUEM;

— aHaJM3 CTENEHM 3arpsi3HEHHs] CTEKOJ B CBETONPOEMax, UX YUCTKA M MOCIETYIO-
e KOHTposibHbIe n3Mepenus KEO;

— €CIIM HEeJIOCTaTOK €CTECTBEHHOTO OCBEIICHUS 00YCIIOBJICH 3aTEHEHUEM 3€JICHBIMU
HacaxJeHUsIMU, o0ecrieueHue 00pe3Ku 1ePEBbEB;

— B Cly4yae HaJIM4YWsA B MOMEUIEHUH 30H C JOCTATOYHBIM M HEJOCTATOYHBIM €CTE-
CTBEHHBIM OCBEILIEHUEM — HM3MEHEHHE PACIIONIOKEHHUs pabounx MECT ¢ MX Iepe-
MEIIEHUEM B 30HY C IOCTaTOYHBIM €CTECTBEHHBIM OCBEIICHHUEM;

— KOCMETHYECKHH PEMOHT MOMEIIECHUSA C HCIOJIb30BAHUEM CBETIBIX OTACIIOYHBIX
MaTepHaJIOB U MoCeayole KoHTpoiabHbIie u3mepenus KEO.

OnHuM U3 myTel MOBBINICHUS OCBEIICHHOCTH MOMEIICHUM SBISIETCS BO3MOXK-
HOCTb MCIOJIb30BaHUs 0ojee 3 (HEeKTUBHBIX UICTOYHUKOB CBETA B TEX YK€ CBETUJIbHU-
kax. [Ipu sToM B psze ciaydaeB He TOJIbKO oOecnedyuBaroTCsi TpeOyemble YPOBHU
OCBELICHHOCTH, HO CHMYKAETCs PacX0/l JJIEKTPOIHEPTUH.

7.7. KoHTpoJbHbIE BONPOCHI

Kaxkue cymecTByrOT ICTOYHUKH CBETA ?

Ha3oBute cucteMbl HCKYCCTBEHHOT'O OCBEIICHHS.

Ha3oBuTe OCHOBHBIE CBETOTEXHUYECKUE TAPAMETPHI.

Kakoit HopMaTUBHBIN JOKYMEHT HOPMHUPYET OCBEHIEHHOCTH?

VYKaxxute HoOpMUPYEMBbIE TapaMETPhI TPU KCKYCCTBEHHOM OCBELICHHH.
OT 4dero 3aBUCUT KOHKPETHOE 3HAYEHUE HOPMUPYEMOM BEJIMYMHBI TapaMeTpa
IIPU UCKYCCTBEHHOM OCBEIICHUU?

7. Ha3naueHue u yCTpOMCTBO JTIOKCMETPA.

8. KakoB nops1ok u3aMepeHus ¢ MOMOIIIbIO JTFOKCMeTpa?

9. C Kako¥ 1eNIbI0 B JIIOKCMETPE MPUMEHSIOTCS HACATKU?

10. HazoBuTe BH/IBI JJaMII, UCIIOIB3YEMBbIX U1l HCKYCCTBEHHOTO OCBEIICHHUS.

ook wnE
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8. JIABOPATOPHAS PABOTA «OLHEHKA COCTOSAHUSA U PACYHET
3AZEMJVIEHUA SJIEKTPOYCTAHOBOK»

8.1. Iean padoTsl

O3HaKOMIJIEHHE C OCHOBHBIMM CBEICHHUSMH O 3AIIUTHOM 3a3€MJICHHUHU JJIEKTPO-
ycTaHOBOK. OCBOEHME METOJUKH IPOCKTUPOBAHMS M pacyeTa 3allUTHOIO 3a3eMJle-
Hus. M3ydeHne MeTo10B U cIOCOO0OB U3MEPEHUS MMApaMETPOB 3a3eMJIIUTENEN U U3Me-
puTenbHbIX Npubopos. [IprnoOpeTeHrne HaBBIKOB HATYpPHBIX HCHBITAHUH 3aIIUTHOTO
3a3€MJICHHS.

8.2. Oo0uue cBegeHus

3a3zemJieHHe — IPEIHAMEPEHHOE MIEKTPHUUECKOE COECAMHEHUE C 3€MJICH WM €€
HKBUBAJIEHTOM METAUIMYECKUX YaCTEN ANEKTPOYCTAaHOBOK.

3amuTHOE 3a3eMJICHHE — 3a3€MJICHUE HETOKOBEIYIIMX YaCTEH 3JIEKTPOYCTaHO-
BOK, KOTOPbIE MOTYT OKa3aThCsl 101 HANPSYKEHUEM BCIIEACTBHE KaKUX-T1MO0 aBapuii-
HBIX cuTyauuil. Mcnonb3yercs s o0ecnedeHus 31eKTpoOe30MacHOCTH

Pa0ouyee 3a3eMiIeHHe — 3a3€MJICHUE TOKOBEAYIIUX YACTEH AJIEKTPOYCTaHOBOK.
HeoOxoaumo 11t ob6ecrieueHns: HOpMaJIbHOM pabOThI 3JIEKTPOYCTaHOBOK.

3aszeMuIeHHe MOJIHHE3AIMTHI — 3a3€MJICHUE MOJIHUCIIPUEMHUKOB U pa3psaHu-

KOB C LIEJIBIO OTBOJA B 3€MJII0 TOKOB MOJIHHH.

3azemusomee ycTpoucTBo (3Y) — COBOKYMHOCTh 3a3€MIIMTENA U 3a3EMIIAIO-
IIUX IPOBOJHUKOB.

3aszemuMTeNIb — OUH WJIM HECKOJIBKO COEMHEHHBIX MEXIY COO0OIl MpOBOAHU-
KOB, HaXOJIAILIUXCS B CONPUKOCHOBEHHUH C 3EMJICH.

3azemMJIsIIOIMIA POBOAHMK — MMPOBOJIHUK, COSAUHSIONIMN 3a3eMIIsIEMbI€ YacTH
ANEKTPOYCTAHOBKHU C 3a3E€MIIUTEIIEM.

Cornacho [18], B P® pa3pernieHs! cieayromnme BUAbl JIEKTPUUESCKIX CETEH:

— TEepPEeMEHHOro ToKa — Tpex(a3Hble TPEXMPOBOJIHBIE U OJHO(A3HBIE IBYXIPOBOJI-
HbIE€ C U30JINPOBAHHON HEUTpPaJIbIO, TpeX(pa3Hble YETHIPEXIPOBOJHBIE U OJHOPA3-
HbIE JBYXIIPOBOJIHBIE C 3a3€MJICHHOM HEUTPAJIBIO;

— MOCTOSIHHOTO TOKAa — C W30JIUPOBAHHOM OT 3€MJIM WM C 3a3€MJICHHOW CpEIHEHN
TOYKOU TpaHchopmaTopa.

B HopmanbHOM pexume paboThl 0osiee O€30MaCHBIMU SBISIOTCS CETH C U30JIU-
POBAaHHOW HEUTPAJIBIO WJIM CpPEOHEN TOYKOM, B aBApPUHMHOM — CETH C 3a3€MJICHHOU
HEUTPAJIBIO UJIN CPEAHEN TOYKOW. BBITOBBIE 3JIEKTPOCETH BBIITOJIHSIOTCS TOJIBKO C 3a-
3EMJICHHOW HEUTPAJIBIO.

[To BennunHe paboyero HampsHKEHUs! ANEKTPUUECKUE CETH U YCTAaHOBKHU pa3fe-
JSFOTCSI HA JIBE TPYIIBI — BBICOKOBOJBTHBIE ¢ pabounM HampsbkeHueM Boimie 1 kB
(1000B) u nuzkoBosbTHBIE (1kB 1 HIke). B HU3KOBONIBTHBIX CETSIX B OCHOBHOM HC-
MOJIB3YIOTCS clieqyroniue 3HaueHus Hanpspkenui: 380, 220, 36 u 12 B nepemeHHOr0
toka; 550, 440, 110, 36 u 12 B noctosinHoro Toka. Hanpsixenus 36 u 12 B aBisiroTes
0€30MacHBIMHU ISl YEJIOBEKa, MO3TOMY MCIOJIB3YIOTCS B TOMEILIEHUSX C MOBBIIIEHHON
OTaCHOCTbHI0, 0CO00 OMACHBIX U BHE MOMEILIEHUH.
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K pabore Ha BBICOKOBOJBTHBIX 3JIEKTPOYCTAHOBKAX JIOMYCKAETCS TOJBKO CIIe-
[UAJIbHO TIOJTOTOBJICHHBIM MEPCOHAN, MO3TOMY KOJUYECTBO MOPAKEHUU Jto/Ien
ANEKTPUUECKUM TOKOM B HMX OYEHb HEBENUKO. HU3KOBOJIBTHBIE 3IEKTPOYCTAHOBKU
HMIMPOKO PACHPOCTPAHEHBI B MPOMBIIIJIEHHOCTH U OBITY, U UMEHHO Ha HUX MPUXOJIUT-
csi OOJBIIMHCTBO HECYACTHBIX CllydaeB, B ToM yucie 10 50% oT ob1iero yucna ciy-
4aeB CO CMEPTEIbHBIM UCXOOM.

OnHoit n3 3PPEKTUBHBIX MEp 3aIMUTHI YEIOBEKA OT MOPAXKEHUS dIICKTPUICCKUM
TOKOM SIBJISIETCA 3aIlIUTHOE 3a3EMJICHHE.

3alUTHOE 3a3eMJICHUE MPETHA3HAYEHO JUISl YCTPAHEHHUS! ONTACHOCTH MOPAKEHUS
YeJI0BeKa IEKTPUUYECKUM TOKOM B CIydae MPUKOCHOBEHUSI K KOPIIYCY WU JIPYTUM
AAEKTPONPOBOASIINM (METALTNYECKUM) HETOKOBEIYIIMM B HOPMAJIbHOM PEXKHUME
pabOThI YaCTSAM DJIEKTPOYCTAHOBKHU, KOTOPHIE MOTYT B PE3yJIbTaTe aBaApUU OKa3aThCs
M0J1 ONACHBIM HampsbkeHueM. CrielyeT oTian4aTh 3alUTHOE 3a3eMJICHHE OT padouyero
3a3€MJICHHS U 3a3€MJICHUSI MOJIHME3aIlUTHI.

3amuTHOE 3a3eMIICHHUE MPEACTABISAET cO00M MpeHaMEepeHHOE COSAMHEHUE Me-
TAJUIMYECKNX HETOKOBEAYLIMX YaCTEW AJIEKTPOYCTAHOBOK C 3€MJIEM WIIM €€ DKBUBA-
JIEHTOM.

[Ipy aBapuiiHBIX CUTYalUsIX HA KOPIYCE AIEKTPOYCTAHOBKH MOYKET OKa3aThCs
nonHoe Hampspkerue cetu Uy, (00braro 220 B), a TOK, BO3HUKAIOIIUI IPH KaCaHUH

YEJIOBEKOM HE3a3€MJICHHOM AJIEKTPOYCTAHOBKH M MPOXOJSIINI Yepe3 ero Teyo, Mo-
KET MPEBBIIATH TOPOTOBbIN GUOPMILIAIIMOHHBIHN TOK (0,1 A).

[Ipy HanWYWUM 3aIMMTHOTO 3a3€MJICHUS TOK PACIPENEIIeTCs MO IBYM BETBSIM —
Yyepe3 3a3eMIIMTENh U Yepe3 TeJo 4YeloBeka. B 3ToM ciydae BemM4MHA TOKa, MPOXO-
JSIIETO Yepe3 YeloBeKa, OMPEENAeTCs COMPOTUBICHUSIMU 3alIUTHOTO 3a3€MIITUTEIS

R, m yenoseka R, (1t pacueroB R, mpunumaercs paBHbiM 1000 Om). lns oOecrne-

yeHus: 0€30MacHOCTH HEOOXO0IMMO, YTOOBI OOJbINas YacTh TOKa MpOILIa 4Yepe3 3a-
3€MJIMTENb, AJI 4€ro HE0OX0AUMO 00ecIeynTh cooTHoeHne R, << R, .

Ncxons u3 aToro, B [18] miis HU3KOBOIBTHBIX AJIEKTPOYCTAHOBOK PEKOMEHIOBA-
Hbl HauOOJbIIME AOMYCTUMBIE CONMPOTUBIECHUS 3Y B 3aBUCHUMOCTH OT CyMMapHOMU
MOIIHOCTHU MUTAIOIIUX 3JIEKTPOYCTAHOBKY TPaHC(POPMATOPOB:

— 1pu MoHocTH 6oaee 100 kBA conpoTtusienue 3V 0KHO COCTaBIATH HE Ooee
4 Om;
— npu MoutHocTH 100 kBA 1 menee — 10 Owm.

3a3emMuInTeNM MOTYT ObITh €CTECTBEHHBIMU U UCKYCCTBEHHBIMU. VICKyCCTBEHHBIE
IIPEIHA3HAYEHBI UCKIIIOUUTEIBHO JUIS LIeJIel 3a3eMIIeHHs. B kauecTBe eCTeCTBEHHBIX
MOTYT HCIOJIb30BaThCs JIIOObIE HaXOSAIIMECSd B 3eMiIe METAUIMUYECKHE MpeIMEThl
(BOIOTIPOBOTHBIE TPYOBI, OTIOPHI, KeIe300eTOHHbIE QDyHAaMEHTHI U TIp.). [IpaBrnamu
[18] pexoMeHayeTCs HCTIOB30BATh €CTECTBEHHBIC 3a3¢MJIIUTEIIH.

HckyccTBeHHOE 3a3emutsitolee yCTporucTBo (puc.8.1) BKIOYAET BEpTUKAIbHbBIE
3a3eMiuTeNH (CTep:kHU) 1, coerHEHHBbIE MEXAY COOON TOPU30HTAIBHOW 3a3eMJIsi-
IOILE MarucTpayibio (coequHuTeNnbHOM nojocoi) 2. Kpome toro, B coctaB 3Y BXo-
IST 3a3eMJISIIOIIME TPOBOJAHMKU 3, COEIMHSIIOUIME 3a3€MJIMTENb C 3a3eMIIsSIEeMOM
AIIEKTPOYCTAaHOBKOM 4.
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Puc. 8.1. VckyccTBeHHOE 3a3eMIISIONIEe YCTPOMCTRO:
(a) — BBIHOCHOE, (0) — KOHTYpHOE
1— BepTUKaATBHBIC 32a3EMITUTENH; 2— COCTMHUTETbHAS TT0JIOCA; 3 — 3a3eMIISIOIIUN
IPOBOJHUK, 4 — 3a3eMisieMoe 000pyIOBaHHE.
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B 3aBucuMoOCTH OT MecTa pa3MelIeHUs pa3IuvaoT BEIHOCHBIC 3a3€MIIMTEIH, CO-
CpPEeIOTOYEHHBIE B HEKOTOPOM 30HE IUIOMIAIKK Toja obopymoaHue (cMm.puc.8.1,a), u
KOHTYpHBIE (pacmpeaesieHHbIC), AIEKTPOIbI KOTOPOTO Pa3MENIaloTCs M0 MEPUMETPY
IJIOIIAJIKK ¢ 000pYyI0BaHUEM MJIM BHYTpHU Hee (cM.puc.8.1,0).

BBIHOCHBIE 3a3eMIIMTENH UCTIONB3YIOT JIJIsl 3a3eMJICHHUSI BPEMEHHO yCTaHAaBIIMBa-
eMOoro 000py0BaHUs, KOHTYPHBIE — JIJIsl CTAlMOHAPHOTO.

[Ipy KOHTYPHOM pa3MEIIEHUHN 3a3eMIINTENeH O0ECreurnBaeTCs BhIPABHUBAHUE
MOTEHIIMajla Ha BCEH IJIOMIAAKE, ITOATOMY OHU 00ECIEeUHBAIOT JIYUIIYIO 3aIIUTY 4e-
JIOBEKa OT TOPAXEHHUS DIEKTPUUECKUM TOKOM. COeIMHHUTENbHBIE IMOJOCHI MOTYT
OBITH pa3MelIeHbl B OJIMH UM HECKOJIBKO pAnoB (cMm.puc. 8.1a), mubo mo nepumerpy
3aMKHYTOTO KOHTYpa (cMm.puc. 8.1,0).

JIiss BEpTUKAIBHBIX CTEpP)KHEHW MCKYCCTBEHHBIX 3a3eMJIMTENICH MPUMCHSIOT
CTaJIbHBIC TPYOBI C TOJIIMHON CTEHKH HE MEHee 3 MM, IPYTKOBYIO CTallb TUAMETPOM
He MeHee 12 MM, 1100 YTroJKu C TOJNIUHON MOJIOK He MeHee 4 MM. B kaudectBe ropu-
30HTAJIbHBIX 3a3€MJIMTENEH UCTIOIB3YIOT MTOJIOCOBYIO CTajlb CEYEHUEM HE MeHee 4x12
MM WJIHM CTaJbHOM MPYTOK JUaMETpOM He MeHee 6 MM. Bce coennHeHus! BepTUKAIb-
HBIX CTEP>KHEHM C TMOJIOCOM BBIMOJIHSIIOTCS CBAPKOW, a 3a3€MIJIMTENSI C DJIEKTPOYyCTa-
HOBKOMW — CBApPKOM HJIK OOJITOBBIMHU COCTUHEHUSMH.

ConpoTHuBIeHNE KOHTYpa 3a3€MJICHUS CKIIAIBIBACTCS U3 COMPOTHBIICHUS BEPTH-
KaJIbHBIX CTEP>KHEH W TOPU30HTAIBHOM MOJIOCHI, o0Iriee conpoTuBieHre 3Y BKIIOYa-
€T CONPOTHUBJICHUE KOHTYpa 3a3eMJICHUS U 3a3€MJISIFOIIIETO MMPOBOTHUKA.

ConpoTHuBIeHNE KOHTYpPa 3a3€MIIUTENS PACTEKAHUIO TOKA OMPEAENSIETCs COMpPO-
TUBJICHHEM KOHTYpa 3a3€MJICHHSI M YACIbHBIM COMPOTUBIICHHS TPYHTa, KOTOPOE 3a-
BHCHUT OT THUIMA U BIAKHOCTH TPYHTA, COACPKAHUS COJICH, TEMIIEpaTyphl U TIp.

8.3. HopmaTtuBHBbIe TPeOOBaAHUA

3aIIUTHOE 3a3€MIICHHE CIIEAYET IPUMEHSTD:
1. IIpu Hampspkenuu Beie 1 kKB — Bo Bcex cilydasix, HE3aBUCHUMO OT pojia TOKa U

BHUJIA DJICKTPUYECKOU CETH.

2. Ilpu Hanpspkennu 1 kB 1 HUKe — B CIIEYIONINX BUAAX DJIEKTPUUECKUX CETEH:

— Tpexda3zHble TPEXIIPOBOAHBIE IEPEMEHHOTO TOKA C U30JUPOBAHHON HEUTPAIIBIO;

— oJHoda3HbIe ABYXIPOBOAHbBIE IEPEMEHHOTO TOKA, U30JMPOBAHHBIE OT 3€MJIH;

— TMOCTOSIHHOTO TOKa C M30JIMPOBAHHOM CPEAHEN TOUKOM MCTOYHUKA TOKA.

JIns 3 TUX ceTel MPEAYCMOTPEHO BBIMOJIHATH 3aLIUTHOE 3a3€MJICEHHUE B CIIEIYIO-

LIUX CIIyYasx:

— npu HanpspkeHun 380 B u Bbie nepemenHoro Toka win 440 B u Bele nMocTosH-
HOT'O TOKA — BO BCEX CIIy4asX;

— npu HanpspkeHuu oT 42 o 380 B nepemennoro Toka niu ot 110 no 440 B nocro-
SHHOTO TOKa — TOJIbBKO B TOMEIIEHHUSX C TOBBIIIEHHON OMacHOCThIO U 0C000
ONACHBIX, a TAKKE B HAPYKHBIX YCTAHOBKAX;

— Tpu JTIOOBIX HANPSDKEHUSAX MOCTOSHHOTO M MEPEMEHHOI0 TOKa — BO B3PbIBOOIIAC-
HBIX [IOMEIICHUSX.
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Puc. 8.2. 3azemnenue 6ammeHHOro KpaHa
1 — 3azemuureny; 2 — COeAMHUTENBHAS TT0JIOCA; 3 — 3a3€MJISTFOIIHI MTPOBOTHUK,
4 — 3azemiiieMoe 00OpyIOBaHUE; 5 — MEXKAYPEIHCOBBIC TIEPEMBIUKH;, 6 — mepe-
MBIYKH MEXIY CThIKaMu pesbe; 7 — npudbop MC-08; 8 — pykosiTka mpuBojia re-
HepaTopa; 9 — pyuka «YcraHoBka HyJIs»; 10 — mepexmovaTenb 1uama3oHos; 11
— 1IKasa npubopa; 12 — noTeHIma bHbIi 30H1; 13 — TOKOBBIN 30H]
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3aUTHOMY 3a3€MJICHUIO TOJJIEKAT KOPIyca JIEKTPUUECKUX MaIIWH, anmnapa-
TOB, CBETWJIBHUKOB U T.I.; METAUNIMYECKUE KOHCTPYKIMHU, MpeIHA3HAUCHHBIC IS
pa3MeneHus JICKTPUISCKUX KaOesaeh M 3JIeKTPONPOBOAKHA (000I0UKH, TPYOBI); Me-
TaJUIMYECKUE KOHCTPYKIIMH, HA KOTOPBIX YCTAHABIMBAETCS 3JEKTPOOOOPYAOBAHMUE;
METaNIMYECKHE KOPITyca MePEABUKHBIX U MEPEHOCHBIX 3JIEKTPOYCTAHOBOK; IJIEKTPO-
o0opyaoBaHuE, pa3MEIICHHOE HA ABMKYIIUXCS YaCTSIX MAIIWH U MEXaHU3MOB.

B crpoutenscTBe Hanbosiee 4acTO 3aIIMTHOE 3a3€MJICHHE MPUMEHSETCS s
obecrieueHus dIeKTPoOe30MacHOCTH OareHHbIX KpaHoB (puc.8.2). B aTom ciydae 3a-
3eMJISIETCSl HE pa3MEIICHHOE Ha MOABI)KHOM YacTH KpaHa 3JIEKTPOOOOpYyIOBaHHE, a
MOJIKPAHOBBIC MYTH, MMOCKOJIBKY METAIIMYECKHE YaCTH KpaHa depe3 KoJjieca UMEIOT C
MyTSIMU XOPOIITUH SJEKTPUICCKUN KOHTAKT, MPU ATOM BCE YaCTH KpaHa, TPEOYIOIIHe
3a3eMJICHUS, HAJIE)KHO COEIUHSAIOTCS C OCTOBOM. PellbCchbl MOJKPAHOBBIX MYTEW IS
CO37]aHUsI HEMPEPHIBHOM 3JIEKTPUUECKON 1IEMU HAJEKHO (CBAPKON) COCIUHSIIOTCS Ha
CTBIKaX MepeMbIYKaMu 6 U MEXKITy cO00i (MEXTypeTbCOBBIMHU NIEPEMbIYKAMHU 5) U 3a-
3eMJIIIOTCSl HE MEHEE YeM B JIByX TOUKaX, COCPEOTOYCHHBIMU 3a3€MIIUTEIISIMHU.

3a3eMJICHUE MOXKET MPUMEHSTHCS U B CETSIX C 3a3€MJICHHON HEUTpasibio, OJTHAKO
B 9TOM CJIy4ae OHO HE SIBJISIETCS 3alllUTHOM MEpOii, a CITYy>KUT JiJIsi obecreueHus padbo-
TOCIIOCOOHOCTH JIPYTUX CIIOCOOOB 3aIIUThI, HAIPUMED, 3AIIIUTHOT'O OTKITIOUEHUS.

DHEProcHa0XeHUe KWIbIX U OOIIECTBEHHBIX 3/IaHUI JOJDKHO 00eCIeunBaThCA
TOJIBKO OT CETH C 3a3€MJICHHON HEUTpaJIblo, MO3TOMY 3alllMTHOE 3a3€MJICHHE 3/IeCh HE
npumensiercsa. OCHOBHOM MepOM 3alllUThl JaHHOM KaTErOpUU MOTPEOUTENEN SABIIAETCS
3aHyJICHHUE — JJIEKTPUUECKOE COCAMHEHNE METAIUTMUECKUX HETOKOBEIYIINX YacTel C
HYJIEBBIM TPOBOJAOM CETU. 3aHYJCHHUIO MOAJIeKAT: METATMYECKHE KOpITyca JJIeK-
TponpudOpoB MoIHOCTHIO Oosiee 1,3 kBT — Bo Bcex ciyuasx, MomHocThio 1,3 kBT 1
MEHEEe — TOJIBKO MPU BO3MOKHOCTH OJHOBPEMEHHOT'0 KacaHUs KOpITyca AJIEKTPOIPH-
00pa ¥ OTKPBITHIX PAUATOPOB CUCTEMBI OTOIJICHUS, BOJAOIPOBOIHBIX TPYO U IPYTUX
3a3eMJICHHBIX KOHCTPYKIIMH. 3aHyJIeHHE TaKUX DSJIEKTPONPUOOPOB BBHITIOIHAETCS C
MOMOIIIBIO TPETHETO MPOBOJIA IIHYpPA MUTAHUSA U COOTBETCTBYIOIIEH TPEXIPOBOTHOM
PO3ETKHU.

8.4. H3mepeHHe CONMPOTHUBJIEHNS 3a3eMIIUTeEeH

[Ipu cnave B 3KCIUTyaTalMiO CTPOUTEIBHBIX OOBEKTOB HA KaXK10€ OTAeIbHOE 3Y
COCTABJIIIETCS MACIIOPT C €T0 CXEMOW, OCHOBHBIMM TEXHUYECKUMHU XapaKTEPUCTUKA-
MU, CBEJICHUSIMHA O PEMOHTaX U BHECEHHBIX U3BMEHEHUSX B KOHCTPYKIIHIO.

B mponecce skcruryatannu 3Y BO3MOYKHO TNOBBIIICHUE COIPOTUBJIEHUS pacTe-
KaHHUIO TOKa CBEPX PACUETHOIO 3HA4Y€HHUs, Mpu 3ToM 3Y TepseT crnocoOHOCTh obec-
MEeYUTh OE30MaCHOCTD JIFOJIEH MPHU 3aMbIKAHUU Ha KOPIYC, MOCKOJIbKY BO3pacTaeT mo-
TEHIIMAN 3a3€MJIMTENS, a CIEAOBATEIbHO, U BEIUYMHBI HANPSHKEHUN TPUKOCHOBEHUS
u mara. [loBbIIeHHE COMPOTUBIICHUS! PACTEKAHUIO TOKA MOYKET OBIThH CJIEICTBUEM Ce-
30HHBIX KOJICOAHUN COMPOTUBIICHUS IPYHTA, BBICYIIMBAHMS MTOYBHI 10/ BO3ACHCTBU-
eM OJIM3KO PAaCIOJIOKEHHBIX TOPAYUX TOBEPXHOCTEH (TpyOONpOBOIOB Mapa, ropsuei
BOJBI U T.I.), YXYALIEHUS 3JEKTPUUECKOTO KOHTAKTa MEXAY 3JieMeHTaMu 3Y B pe-
3yJIbTaTe CIyYaWHBIX MEXAHUYECKUX BO3JCHCTBUH, MPU NPOXOKICHUU aBAPUUHBIX
TOKOB, KOPPO3UHU OOJNTOBBIX U CBAPHBIX COCTMHEHUH.
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UYToOBl CBOEBPEMEHHO OOHAPY UTh HEUCIPABHOCTh U BOCCTAHOBUTDH 3AIUTHBIE
¢bynkuuu 3Y, [IpaBunamu [18] npenycmaTpuBaroTcs NepUOANYECKUE MTPOBEPKHU CO-
cTtosHus 3Y, BKIIOYAIOIIME BHEIIHUNA OCMOTpP BUIMMBIX YacTe 3Y ¢ MpoBEpKoOu Iie-
I MEXIY 3a3€MIIUTENIEM U 3JIEKTPOYCTAaHOBKHU, U3MEPEHHUE CONPOTUBIEHUS 3Y, BbI-
OOpOYHOE BCKPBITUE TPYHTA JIJIsl OCMOTpA MOJ3EMHBIX 3JIEMEHTOB 3.

Buemnuii ocmotp 3V ocymiecTBiseTCs ONpH BCEX BHUAAX MPOBEPKHU BJIEKTPO-
ycTtaHoBKU. M3MepeHne conpoTuBieHus: 3Y MPOU3BOAUTCS B CPOKHU, YCTAHABIMBAC-
MbI€ CUCTEMOW IJIAHOBO-TIPEAYIPEAUTEIBHBIX PEMOHTOB JIJIsI JAHHOTO 3a3€MIISIEMOU
ycTaHoBKH (00bI9HO 1 pa3 B rom) B Hambosiee HEOIATOMPHUATHBIX IS padoThl 3Y
YCJOBUSIX, T.€. B MEPUOAbl HAMOOJBIIETO YAEILHOIO COMPOTUBICHUS TPYHTA: JIETOM
— MPU MAKCUMAJIBHOM MNPOCHIXaHUU MOYBBI U 3UMOUW — MpPU HAHOOJBIIEM MpoMep3a-
HUU. BCKpbITHE TpyHTa MPOU3BOAMUTCS IIPHU KAKIOM U3MEPEHUN COITPOTUBIICHHUS.

JIns vW3MepeHus 4aile BCEro HUCIOJIb3YETCS METOJ BOJbTMETpPA-aMIIEpMETpA.
CymHoCTh METOa 3aKJIFOYAETCSL B TOM, YTO MTPOU3BOJIUTCS OJHOBPEMEHHOE U3MEpE-
HUE: aMIIEpMETPOM — TOKa |, , IPOITyCKaeMoro 4epe3 3a3eMIINTENb B 3€MIIIO, BOJIbT-

METPOM — MOTEHLUANA @, 3a3eMJIIMTENs OTHOCUTENbHO 3eMiH (puc.8.3). Conportus-
JIEHUE PACTEKAHUIO TOKA OT 3a3EMJIUTENS

R = ox/1x, OM (8.1)

1

V7275 R

Puc. 8.3. I3amepenne conpoTUBICHUS! PACTEKAHUIO TOKA METOA0M
BOJILTMETpa-aMIepMeTpa
1 — 3a3emumnTeND; 2 — NOTEHIIMAILHBIN 30H;, 3 — TOKOBBIN 30H/I;
A — amniepmeTp; V — BOJIBTMETP; b — HICTOUHHK NMUTAHMUS.
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JIist u3MepeHusi HeoOXOAMMO JIBa BCIIOMOTATENbHBIX 30HJa — TOKOBBINA 3, CIIy-
KAIIUKN ISl CO3JJaHUsl TOKOBOM 1IETIH, ¥ MOTEHIIUATbHBINA 2, CITyKaIlui U1l TOIKIIIO-
YEHUS BOJIBTMETPA K TOUKE C HYJIEBBIM IMOTECHIIMATIOM.

B npOoMBIIIIIEHHOCTH JIsI U3MEPEHUSI CONPOTUBIIECHUS 3Y NPUMEHSIOTCA KOM-
OMHUPOBAHHBIE TPUOOPHI — U3MEPUTENH CONMPOTUBICHUS. OTIUYUTENbHAS 0COOCH-
HOCTh MX B TOM, YTO KOHCTPYKTHBHO B MPUOOPE COBMEMICHB! (DYHKIIUUA aMIIEPMETPa
¥ BOJIbTMETpA, BbIUKCICHUS MO Gopmyine 8.1 mpou3BoasTCS aBTOMATHYECKU, U HA
CTpPEJIKY BBIBOJUTCSI TOTOBOE 3HAUYE€HHE cONpoTUBIIeHUs. [Ipubopsel, n3amepsromme He-
CKOJIBKO Pa3IUYHBIX BEJTUYHH, MPOU3BOISAIINEC HAJl HUMH apu(PMETHIECKUE JEHCTBUS
Y BBIIAIOIIUE PE3YyJIbTaT 3TUX JEHCTBUN HA3BIBAKOTCS JOTOMETPAMH.

B nabopatopHoii paboTe UCHONIB3YETCS JIOTOMETPUUECKUN U3MEPUTENb COIMPO-
tuBiienus MC-08. TIpubop conep uT JIB€ paMKH — TOKOBYIO, BKIIFOUAEMYIO KaK aM-
NEPMETP MEXKY 3a3€MIIMTEIIEM U TOKOBBIM 30HIOM, M PaMKy HaIPSKEHHUs, BKIIOYa-
EMYIO KaK BOJIbTMETP MEXIY 3a3€MJIMTEIEM M MOTECHIHAIbHBIM 30HAOM. McTOUHU-
KOM 3JIEKTPOIHEPTHUH SIBISETCS. BCTPOEHHBIN T€HEPATOP MOCTOSHHOTO TOKA C PYYHBIM
MIPUBOJIOM.

8.5. JKcnepuMeHTAJbHAA YaCTh
8.5.1. 3aganue mo padore

PaboTta BBIMONHSIETCS KaXIABIM CTYJACHTOM CaMOCTOSTEIHLHO B COOTBETCTBHH C
HOMEPOM BapUaHTa, 33aBaeMbIM ITPETIOIaBaATEIICM.

Homep BapmanTa coctouT m3 aByX Idp. IlepBas ompenenseT THI 0O0ObEKTa
(Ta6:1.8.1), BTOpas — pa3mepsl 3a3eMiuTenei (Taoi.8.2).

Tabmuma 8.1
Tun u XapakTepucTUKH 00ObEeKTa

Ne BnaxHocTtb Mouocts
i Tun rpyHTa rpyHTa KinmnmaTtnueckas 30Ha TpaHC(l;C;pMaTO—
0 | Ilecok Manas I 90

1 |Ilecok HopmanbHas I 120

2 | Cymnech [ToBblilIeHHAS 11 150

3 | Cymech Mamnas v 200

4 | YepHozem HopmanbsHas I 80

5 | YepHozem [ToBeIIeHHAS I 50

6 | CyrnuHok Manas Il 400

7 | CyrnuHoK HopwmaibHas v 110

8 | I'muna [ToBblilIeHHAS I 100

9 | I'nmuna Mamnas I 180
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Tabmura 8.2
Pa3zmepsl 3a3emnmnreneit

Ne 1i/n o |1 |2 |3 |4 |5 |6 |7 |8 |09
Jummna crepxns |, m | 20 | 22 | 2527 30| 20|22 (25|27 30
ﬁ“ax“p CTPEEL 1002 — 0,03 — 002 — |004| — |0,03] —
IHupusa nomut yron- |- | o4\ | g05| — |003| — | 0,05 — |0,04
ka b, M
Paccrosrme Moy | 6 | 44| 5 | 27|60 | 60| 22| 75|54 | 30
CTep)KHSIMI/I a ,» M.
[[Iupuna coenuHu-
TenpHO mosocsy, b,, | 0,03 | 0,05 | 0,04 | 0,03 | 0,07 | 0,05 | 0,04 | 0,03 | 0,05 | 0,07
M
['myOuna 3anoxeHus
coemumTeTBHOM IO- | 0,5 | 04 | 0,3 | 0,4 | 06 | 04 | 0,3 |05 | 06 | 05
Jocel, t,, M
Pa3M€HI€HI/I€ cocau- q KOH g KOH g KOH q KOH g KOH
HUTEJIbHBIX MOJIOC P TYp pAa Typ pAa Typ P TYp P TYp

8.5.2. PacueT 3a3eMJISIIOIIUX YCTPOICTB

st pacuera 3Y HEOOXOIMMO HMMETh: AIEKTPHUUECKUE XAPAKTEPUCTHKU YCTa-

HOBKH; IJIaH pa3MELICHUs 3JEKTPOOOOPYAOBaHMS; TONyCTUMbIE 3HAYEHUsT HaNpshKe-

HUI IPUKOCHOBEHUS U 111ara; pacueTHBIN TOK 3aMbIKaHHSI HA 3EMIIIO.
Kpome Toro, He06X01uMO 3HATH:

— (¢opMy, pa3Mepbl, MaTepuald M MpeArnoiaraeMoe 3ariyOlieHHe BepTHUKaIbHBIX

CTEP>KHEW 3a3€MJIUTEIIS;

— U3MEpPEHHOE YJEeIbHOE CONPOTUBIIEHHWE TPYHTA O Ha ydacTke pasmenieHus 3Y.

IIpr oOTCyTCTBMM TakuxX JaHHBIX COINPOTUBIICHHE TPYHTA IPUHUMAETCA IO

T1a011.8.3;

Tabmura 8.3
CpenHue 3HaYCHMS YACIBHOTO COMTPOTUBIICHHS rpyHTa, OM M

Tun rpynTa VY nenpHOE CONPOTHUBIEHHUE TPpyHTA L, OM'M
ITecox 700
Cynech 300
YepHozem 200
CyranHok 100
['nmuna 40
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— KJIMMaTU4YeCKHe yCJIOBHUS peruoHa (mpuBelneHsl B Ta0d. 8.1), mo KOTOphIM BHIOH-
patoTcs cooTBeTcTBYIOIMe kKoahduuuents: K, u K, , (tabn. 8.4)

Tadmnura 8.4
KoaddummenTs! KITMMaTHIeCKuX yCIOBUN JUTsl BEPTHKAIBHBIX U TOPU30HTATBHBIX
3a3eMJINTEIIEN

I[JI?I BCPTUKAJIBHOI'O 3a3CMJIMTCILA I[J'IH TOPHU30HTAJIBHOT'O 3a3CMIIUTCJIIA

§ (crepxns) K, (coenuuuTenpHOM nonocel) K .
E % BiaxxHocTts rpyHTa Bnaxnocts rpyHTa
% ) [IoBBIIIEH- | HOpPMAJIb- IOBBIIICH- | HOpMAaJb-
3 Has Hasl Manas Has Has Matas
2,0 1,9 1,8 7,0 5,7 4,5
1,8 1,65 1,5 4,5 4,0 3,5
Il 1,6 1,5 1,4 2,5 2,2 2,0
vV 1,4 1,3 1,2 2,0 1,7 1,5

Pacuer 3V BbINONHSAETCS MO XapaKTEPUCTHUKAM 3JIEKTPOYCTAHOBKH (pabouemy
HaIPsUKEHUIO, MOLTHOCTH TpaHC(OpMAaTopa U Ip.) B CAEAYIOLIEM IOPSAKE.
1. Buavane BbiOuparot gonycrumoe conporusnenue 3Y R, Om (cm. m.8.2.).

2.3arem 1o dopmyse (8.2) pacCUMTHIBAIOT CONMPOTUBIIEHUE OJUHOYHOIO CTEPIK-
HEBOTO 3a3eMJIUTEIIS:

31ecek:

R,. = 0366 p:(m Ig

21, 1

c

+
d, 2

_|g

4h, +1
4h, -1

, OMm

(8.2)

h. — r1yOuHa 3a10)KEeHHsI CTEPXKHs, M, paBHas PACCTOSHHUIO OT MOBEPXHOCTH

3€MJIU JIO CEPEUHBI CTEPIKHS
h. =h,+05l,, m
K,, — KO3pOUIIUEHT KIMMATUYECKUX YCIIOBUM, ompenensercs mo tadin. 8.4

M6

(8.3)

JUISl BEPTUKAJIBHOTO 3a3€MIIMTENS (CTEP>KHS) B 3aBUCMMOCTHU OT KJIMMa-
TUYECKOU 30HBI U BIIAXKHOCTHU I'PYHTA;

c

|, m d. — cooTBeTCTBEHHO [TMHA U HAPYKHBIH AUAMETP CTEPXKHS, M;

Jna 3azemuMTenied U3 YroJaKOBOM CTaldd JKBUBAJICHTHBIM IHAMETpP CTEPIKHS
MIPUHUMAIOT 110 hopMyIIe:

d.=095b, m (8.4)
b — mmpuHa MOJIOK yrojika, M.
3. OnpesensiroT OPUEHTHPOBOYHOE KOJIUUECTBO CTEPIKHEH:
nX = ROC/R3 (8'5)
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4. Haxondart TpebyeMoe KOIMYeCTBO BEPTUKAIIbHBIX 3a3eMJIIUTEeH

n= Roc/(ngRs’) (86)
roe n, — KOB(i)(bI/IHCHT HCIIOJIB30BAHHA BCPTUKAJIBHBIX 3836MJ'IHTCJ'I€I>1, BBI6I/IpaeTCH n3

1a6:1.8.5 ¢ yuerom otHomeHust a/l, (paccTOsSHUS aMEXIy CTEPXKHIMH K
ux JumHe |.), mpenmomaraeMoro pa3MenieHUs] COSANHHUTENBHBIX IOJIOC U
OPHEHTHPOBOYHOTO KOJMYECTBA CTEPXKHEH N, .

[Monyuennoe 3Hauenue N okpyrisercs g0 Gimkaiimiero reaoro yncia. Ecmu n
OTJIMYaeTcs OT N,, TO ClexyeT BbIOpaTh U3 Tabl. 8.5 Mo 3HaYeHHI0 N HOBOE 3Haye-

HHE 7, U IepecuuTats N 1o ¢popmyie (8.6).

Tabmaua 8.5
KoadduimenTs! ncmonp30BaHust BEPTHKATBHBIX 3a3eMITHTEINCH 77,
Konu- CoeuHUTEIIBHBIC TTOJIOCHI Pa3Me-
CoeTMHATETBHBIE TIOJIOCHI pa3Me-
ye- IICHBI 110 TICPUMETPY 3aMKHYTOT'O
IICHBI B PSIJT
CTBO KOHTYypa
33;:\; OTHoIIEHNE PacCTOSHHS & MEXAY CTePKHIMH K nx amuse |,
JINTE-
el 1 2 3 1 2 3
n(ny)
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. CymMapHO€ CONTPOTUBIICHUE CTEPIKHEM

R. =NR,.,Om (8.7)
6. ConpoTHUBIICHHE COSAMHUTEIIBHON TTOJIOCHI
2
R =036 192 o (8.8)
772'11 bntO

3nech 17, — K03()(PUIUEHT UCTIONb30BaHUS TOPU3OHTAIBHOTO 3a3€MIINTENS, BBIOMpa-
eTcst u3 T1a0:1.8.6 aHanoruyHo 7, ;

L _ JUMHA noJiockl, M. Onpenensiercs no Gopmyne (8.10) npu psimHOM pacrio-

JIOXEeHUH 3a3eMinTenei wim (8.9) — mpu KOHTYpHOM:
|, =1,05an, m (8.9)
l, =1,05a(n—1), m (8.10)




b

1 — IMpPHUHA IOJIOCEI, M,

t
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0 — riIryOMHA 3aJI05KEHUS TIOJIOCHI, M.

Tabmaura 8.6

KoadduunenTs! NCrI01b30BaHN TOPU3OHTANBHBIX 3a3eMIIMTENEH (T10110C) 77,

Komnue- CoeIMHUTETBHEIE TI0JIOCHI CoeMHHUTENbHBIC OOCH pa3Me-
CTBO 3a- pa3MenieHbl B psil HEHRTD He%ﬁ;ﬁi SAMIHYION
3eMJTUTE-
b (S OTHoOIIIEHHNE PacCTOSHHS 8 MEKAY CTEPKHIMU K UX aiuHe |,
NNy 1 2 3 1 2 3
0,85 0,94 0,96 — _ _
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 0,34 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. O011ee conmpoOTUBIIEHNE KOHTYpPA 3a3€MJICHUS
R= ﬂ Om (8.11)
R.+R,

8. CpaBHHMBAIOT pacyeTHHIC 3HAUYEHHUS OOIIETO COMPOTHBICHUA R ¢ AOMyCTUMBIM
3HayeHueM R ;. B ciaywae, ecin R > R, yBenmuuBarOT KOJTMYIECTBO CTEPXKHEH N HITH
ux JuuHy |, 1060 yMEHBIIAIOT paccTOsSTHAE 8 MEXAY HUMH M IPOU3BOIAT Iepepac-
YyeT, HauuHas ¢ 11.4.

8.5.3. Ilopsa10K BBINOJIHEHNSI PA0OTHI O PACYETY CONPOTHBJIEHUSI KOHTYpa 3a-
3eMJICHUS

1. Ilo 3amanHO¥ MomrHOCTH TpaHCchopMmaTopa (Tabn. 8.1) ompenenuTs MOMyCTH-
Moe compotuBienue 3Y R, (cM. pekomenpanmy 11.8.2.).

2. OmnpenenuTs pacueTHOE CONMPOTUBIIEHUE OJMHOYHOIO 3a3eMIMTENS 10 hopmy-
ne (8.2). Nmuuy |, m nmmamerp d, crepxHS BBIOpaTh M3 HMCXOAHBIX TaHHBIX
(Ta6s1.8.2); ecnum B KauecTBE BEPTUKAIBHOTO 3a3€MIIUTEIISI UCIIOIb3YETCS YTOJIOK,
paccuntath d. mo ¢opmyne (8.4). YaenpHOEe CONMPOTUBICHUE IPYHTA O HMPUHUMACT-

c

cst u3 Ta6:1.8.3 mo 3amanHoMy Ty rpyHTa (Ta61.8.1); Ko OUIMEHT KITMMaTHYeCKUX
YCIOBHMH IJIsl BEPTUKAIBbHBIX 3azemiureneid K .- — u3 1abn.8.4 mo KIMMaTH4ECKOi

30HE U BIAXKHOCTH rpyHTa (Ta01.8.1).
3. Onpenenuth OPUCHTUPOBOYHOE KOJIMUYECTBO CTEepikHEH N, mo dopmyie (8.5).

Pe3ynprar OKpyrimmTh 10 LETOTO YKCIIA.
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4. Omnpenenuts TpeOyeMoe KOJIMUECTBO BePTUKAIBHBIX 3a3emuuteneii 1 mo ¢op-
myiie (8.6). s aToro:
— HaliTH OTHOIICHHE PACCTOSHMS MEXTy 3MeKTponamu K ux mmaHe L =a/l . Pac-

CTOSIHAE 8 MEXIy CTep>KHAMHU Oepercs u3 Tabmn.8.2.
— BbIOpaTh U3 TaO/d. 8.5 KOA(PPHUIIMEHT HCIOIB30BaHUS BEPTUKAIBHBIX 3a3€MIIUTE-
ael 7,, NOIb3yACh L, MOIy4EeHHBIM paHee, KOJINYECTBOM CTepxkHEH N, (1m.3) u

BUJIOM pa3MEIICHUS COSAMHUTENBHBIX 1OJIoC (Tabmwmia 8.2).
[lomyyeHHOe 3Haue€HUWE N OKPYIMIMTH A0 OJivyKaumero mnesnoro yucia. Ecam n
OTJIMYAeTcs OT Ny, TO CleNyeT BbIOpaTh U3 Tabil. 8.5 Mo 3Ha4eHHI0 N HOBOE 3HaYe-

HHE 7], ¥ BHOBB Ilepecuntars N mo ¢popmye (8.6).
5. Omnpenenuts cyMMapHOE COIIPOTUBIICHHE cTepkHeH R, 1o dopmyse (8.7).
6. BblUMCIUTH CONPOTHBICHUE COSAMHUTEIBHON monockl R, mo ¢opmyne (8.8).

Jlns aToro:
— BBIOpaTh U3 Ta0d. 8.6 KOA(hGUIIMEHT HCTIONH30BAHUS TOPU30HTAIBHOTO 3a3€MIIH-
Tels 77, . BeIOOp MpoU3BOAUTCS aHAJIOTUYHO BBIOODY 77, .

— BbIOpaTh U3 Tabd. 8.4 KOADPUIMEHT KIMMATHUYECKUX YCIOBHM ISl TOPU3OHTAIIb-
HBIX 3a3emuuTeneii K | .. BeIOOp Mpon3BoanTCs aHanoru4Ho BeiOopy K ..

— omnpenenutsb o dopmye (8.10) mpu psaaIHOM PACTIONOKCHUHN 3a3eMIIUTEIICH HIIN
dopmye (8.9) — mpu KOHTYPHOM) JUTMHY COCAMHHUTENBHOI MOJ0CH! |, .

7. PaccumrtaTh CONpOTHBICHHE KOHTYpa 3a3eMicHus R o hopmyie (8.11).
8. IlpoBepuUTh COOTBETCTBUE MOJYYCHHOTO COMPOTUBIICHUS] KOHTYpa 3a3eMJICHUS

R nomyctumMoMy conpotusieHnio 3Y R.. B ciydae HecOOTBETCTBHSA yBEINYMTH
KOJIMYECTBO 3a3€MJIMTEJICH U MTOBTOPUTH pacyerT ¢ m.4 10 1.8.

8.5.4. Ilopsa10K BBINOJHEHNUSI HATYPHBIX 3aMePOB

1. YcTaHOBUTH COOTBETCTBYIOIIMMH TEPEKIIOYATENIMA HA CTEHNIC 3aJlaHHBbIN B
BApPUAHTE THUN TPYHTA, MOJIYYEHHOE KOJUYECTBO BEPTUKAIBHBIX 3a3€MIIMTENEH M
MOITHOCTh TpaHchopMaTopa.

2. [Mopkmounts npudop MC-08 k cTeHay B COOTBETCTBHH CO cxemoi (puc.8.2).
Knemmsl E1 u I1 npubopa coequHst0TCS NEPEMBIYKON U MOIKIIOYAIOTCS K BBIBOY
3V, knemma [2 — k BBIBOAY TOKOBOTO 30H/a, KiieMMa E2 — K BBIBOJly MOTEHIUAIBHO-
ro 30H]1a.

3. Ilepen u3mepenueM compoTuBieHus 3Y mepekitouaTens quamna3onoB 10 ycra-
HOBUTH B MOJOXKEHUE «PeryinpoBkay, 3aTeM Bpalas pydyky 8 mpuBoja reHeparopa
(cm. Puc.8.2) co ckopocthio 90 — 150 06/MUH OHOBPEMEHHO py4Koi 9 «YcTaHOBKa
HYJISD» JOOUTHCS COBMEIIIEHUS CTPEJIKU C KpaCHOM pUCKOM Ha mikane 11 mpubopa.

4. ]Inst n3MepeHusi CONpoTUBICHUSI 3Y pacTEKaHUIO TOKA YCTAHOBHUTH IMEPEKIIO-
yaTenb nauana3oHoB 10 B monoxkenue «x1,0» u Bpamas pyuky 8 reHeparopa OJHO-
BPEMEHHO CHATH OTcYeT 1o mikaine 11. Ecin usmepennoe conporusieHue mexnee 100
OM, HEOOXOIMMO YCTAaHOBUTH IMEpeKItoUarens auanazoHoB 10 B momoxenue «x0,1»
U CHATh OoJiee TOYHBIM OTCUET;, €CIU HM3MepeHHOe corpoTuBieHre MeHee 10 Owm,
HEO00XO0JIUMO MOBTOPUTH U3MepeHue B nuana3zone «x0,01.
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5. CpaBHI/ITB 3aMCPCHHOC COIMMPOTHUBJICHHUC KOHTYpPA 3a3€MJICHUA PACTCKAHHUIO TOKA
C AO0IIYCTUMBIM 3HAYCHHUCM R Y/ IJI1 3a/ITaHHOTI'O BapruaHTa.

8.6. MeponpusitTusi no odecrne4eHn0 HOPMATHBHBIX MAPAMETPOB 3a3eMJIeHUS

Jlist obecrieueHus AUTEILHOTO BpEMEHHU padOThl 3a3eMIIMTENIEH BCE AJIEKTPU-
YECKHUE COCIMHEHUS NIPU YCTAHOBKE KOHTYpA 3a3€MJICHHUSI CJIEAYET BBINOJIHATH CBap-
koi. KoHTakTHBIE COeIMHEHUs AOJHKHBI OTBEUATh TPEOOBAHUSM TOCYJAPCTBEHHBIX
CTaHJapTOB.

CrnenyeT BBITIOTHATD PEryJISIPHBIA KOHTPOJIb CONMPOTUBJIECHUS PACTEKAHUIO TOKA
3a3€MJIMTEINICH — HE PEKE OJHOTO pas3a B TOJ B CAMBIM XOJIOJHBIM U CAMBIN KapKUU
MECSIBL.

8.7. KoHTpoJibHbIE BONPOCHI

1. Yto Ha3bIBaeTCs 3alUTHBIM 3a3eMiieHHeM? ONUIIUTE TPUHIUIT €r0 JEeHCTBUS.

[Tpu KakuX 3HaYEHUSX HANPSHKEHUM U B KAKUX MOMEIEHUSIX UCTIOIb3YeTCS 3a-

LIUTHOE 3a3eMiIeHuE?

Onuimre BUABI U KOHCTPYKIHUIO 3a3EMIIUTENCH.

Kaxue mepbl 251eKTpo0e301MacHOCTH UCTIOIB3YIOTCS B AKUJIBIX TOMEIICHUSX?

Kakum oOpazom HOpMUpYeETCs 3alIUTHOE 3a3eMJIICHUE?

Kak u kakumu npubopamMu n3MepsieTcsi COMPOTUBIICHUE KOHTYpa 3a3€MJICHHSI pac-

TEKaHUIO TOKa?

7. OT KaKuXx MapamMeTpoB 3aBUCUT pacyeTHas BeJnynuHa 3Y?

8. Ot 4dero 3aBUCUT CONPOTHBICHUE 3Y pacTeKaHUIO TOKa?

9. B gem ocoGeHHOCTH KCTUTYaTaruu 3Y ?

10.Ha3zoBute n3zBectHbie BaM criocoOb! 3aIUTHI YEIOBEKA OT BO3ACUCTBUS DIIEKTPH-
YECKOI'0 TOKA.

A

ok ow
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9. JABOPATOPHAS PABOTA «OLHEHKA 3JIEKTPOMATI'HUTHOI'O
N3JIYUYEHUA OT IIBM>»

9.1. Hean padoTsl

O3HAaKOMIIEHHE C OCHOBHBIMM CBEACHHUSAMH O HHM3KOYACTOTHBIX M BBICOKOYA-
CTOTHBIX 3JIEKTPOMAarHUTHBIX M3IYyYEHUSAX, UX UCTOYHHMKAX U BIUSHUU HA OPraHU3M
yenoBeka. M3ydeHue NMpUHLOMIOB TMTHEHUYECKOI0O HOPMMPOBAHUSA IJIEKTPOMArHUT-
HBIX u3nydeHuil. OCBO€HHE METO/IOB U CIIOCOOOB U3MEPEHHUS FJICKTPOMArHUTHBIX W3-
JYyYEHUA W H3MEpUTENbHOW amnmapaTypbl. [IpmoOpeTeHue HaBBIKOB CaHUTAapPHO—
TUTMEHUYECKOW OLICHKH YPOBHEH JJIEKTPOMATHHUTHBIX ITOJIEM B IPOU3BOJCTBEHHBIX
MOMEIIECHUSX M Ha pabouux MecTax U pa3paboTKW MEpOIPHUSATHH MO YIy4IIECHHUIO
YCIIOBHH TpyAa.

9.2. OOmmue cBegeHus

OnexrpomarautHoe nojie (OMII) - dusznueckoe mosie ABMKYIIUXCS dIEKTpUYE-
CKHX 3aps/I0B, B KOTOPOM OCYIIECTBISIETCS B3aUMOJICUCTBUE MEXIY HUMU. YacTHbIE
nposieiieust DMII - anekTprueckoe U MarHUTHOE 10Js. [0CKONBKY U3MEHSIOIIMECS
ANEKTPUYECKOE M MArHUTHOE MOJISI MOPOXKIAIOT B COCEAHUX TOUKAX MPOCTPAHCTBA
COOTBETCTBEHHO MAarHUTHOE M AJIEKTPUUYECKOE MO, 3TH 00a CBA3aHHBIX MEXKIY CO-
0ol moJst pacnpocTpanstores B Buae eauHoro DMIIL. OMII xapakTepu3yroTcst 4acTo-
toi konebanuii f (wmm nepuogom T = 1/f), ammurynoit E (v H) u ¢azoii, onpene-
JISIFOIIEH COCTOSTHUY BOJTHOBOTO MPOIECCa B KAXK/bIi1 MOMEHT BpEMEHU

[Ipy uCHOJIB30BAaHUM HJIEKTPUUYECKUX MPUOOPOB MOJB30BATENb IOJIBEPracTCs
BO3/ICHCTBUIO HU3KO- W BBICOKOYACTOTHBIX DJICKTPOMATHUTHBIX W3JIYYEHUM, YTO
BeChMa MaryOHO CKa3bIBaeTCs Ha €ro 370poBbe. K BpeIHbIM BO3/IEUCTBUSAM OTHOCSIT-
Csl DJICKTPOCTATUUYECKUE, HU3KO- U BHICOKOYACTOTHBIEC DJIEKTPOMArHUTHBIE TIOJISL.

Ha nmosnw3oBareneit KOMIbIOTEPOB HanOOJbIIIEE BO3JEHCTBHE OKA3bIBAET MOHHU-
Top. MOHUTOpP, KaKk U JH000€ YCTPOWCTBO, JOJKEH COOTBETCTBOBATH TPEOOBAHMSIM
0€30MacHOCTH M TOCYJAapCTBEHHBIM CTaHAapTaM. TpeOoBaHMS Ha MOHHUTODPBI pasjie-
JISIOT HA JIB€ OCHOBHBIE TPYMIIBI CTAHAAPTOB U PEKOMEHAAIMM - 110 0€30MMacHOCTH U
SPrOHOMHUKE, YTO OTPAKEHO B POCCHIICKMX CaHUTapHbIX HOpMax M mnpaBuiax CaH-
[MuH 2.2.2/2.4.1340-03 «'uruennvyeckue TpeOOBaHUS K IEPCOHATBLHBIM AJIEKTPOHHO-
BBIUMCIIUTEIIHBIM MAIlIMHAM M OpraHu3aIuu padoTe» [19].

DNEeKTPOMAarHUTHbHIE TOJIs, BO3HUKAIOIIME NIPU paboTe KOMIbIOTEpa, 00J1aJatoT
CIOCOOHOCTBIO OMOJIOTMYECKOTO0, CENU(UUECKOr0 TEMIOBOIO BO3ACHCTBUS HA Opra-
HU3M uenoBeka. [lociaeAcTBUs JIUTENBHOTO JAEUCTBUSL SJIEKTPOMATHUTHOTO H3JIyde-
HUSI: TIOBBIIMICHHAs yTOMJISIEMOCTB; TOJIOBHas OOJb; COHJIMBOCTH;, 00Jb B 00JIacTH
cepana; runotonus. HanbonbIee BIUSHUE OHM OKa3blBalOT HA UMMYHHYIO, HEpPB-
HYI0, SHJOKPUHHYIO U TIOJIOBYIO cucTeMy. IMMyHHasi cucteMa CHUXaeT BhIPAOOTKY
(hepMEHTOB, BBITIOJHSAIONINX 3AMUTHYIO (QYHKIIUIO, TPOUCXOIUT OCIabIeHne CHUCTe-
MBI KJIETOYHOTO WMMYHHUTETa. DHJOKPUHHAs CHUCTEMa HAuyWHAET BHIOpACHIBATH B
KpOBb OOJIbIIIEE KOJMYECTBO aJpeHaInHa, KaK CJIEJCTBUE, BO3PACTAEeT Harpys3ka Ha
CEepPACUYHO-COCYAUCTYI0 CUCTEMY opraHusma. [IpoucxoauT cryiieHue KpoBH, B pe-
3yJbTATE YEro KJIETKU HEAOMOIYy4atOT KUCIOPO/I.
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9.3. HopmaTtuBHbIe TpeOGOBaHMS

Hanps>keHHOCTh 3JIEKTPOMArHuTHOTO Iojisi Ha paccTtosstHuu 50 cM BOKpYT BHU-
neoauciuieiiabix TepMuHaioB (BT) mo smekTpudeckod M MarHUTHOM COCTaBIISIIO-
M, corsiacHo CanlluH [19] npuBenena B T1a6:1.9.1.

Bpemennsle nonyctumelie ypoBHu OMII, cozgaBaembix [I9BM

Tabmura 9.1

B muanaszone wactor 5 I'np - 2

W 25 B/m
HanpsokeHHOCTD 2JIEKTPHUYECKOTO OIS
p p B guamaszone yactor 2 kI['11 - 400
2,5 B/m
Kl'11
B nmnamnaszone yactor S I’ - 2
a T a 250 aTx
IJ10THOCTH MArHUTHOTO MTOTOKA i
B nuanaszone yvacror 2 k[’ - 400
25 5Tn
Kl'1g
DJIEKTPOCTATUYECKUH MTOTCHIIMAI SKpaHa BUACOMOHUTOPA 500 B

Krnaccol ycnoBuii Tpyaa npu JeHCTBUM HEMOHU3UPYIOIIUX SJIEKTPOMArHUTHBIX
MOJIeH U U3IIy4eHHH yka3aHbl B Ta0. 9.2

Tabmuma 9.2
Kitaccwl ycnoBuii Tpyna npu aeictBun HenoHusupyrommx IMII u nznydennit

dakTop Kiacc ycnoBuii Tpyna
Onrtumanse- | lonycTtu- Bpennsrii - 3 OmacHBIN
HBII MBIT (aKCcTpem.)
1 2 31 [32]33] 34 4
[pessimenue [TV (pa3)
['eomaruutHoe mose (ocnabne- | ecrectBeH- | <=BJY | <=5 >5 — — —
Hue) [20] HBII (OH
Dnekrpocratuueckoe nose [20] | ecrectBen- | <=TIJIY | <=5 >5 — - -
HbII OH
[locTosSsHHOE MarHMTHOE TOJIE ecrecTBeH- | <=IIAY [ <=5 >5 - - -
[20] HBII (OH
DeKTpuYecKue moys npombeini- | ecrectBen- | <=IIJAY [ <=5 [<=10 [>10]| - > 40
nennoi yactotsl (50 T'ir) [20] HBIN (OH
MarHuTHbIE 110JI1 IPOMBINUIEH- | ecTecTBeH- | <=IIAY | <=5 [<=10 [>10| - —
HoM yactoTsl (50 I'r) [20] HBII (OH
DNeKTpOMarHuTHBIE OIS Ha — <=BldY |>B1Y — — — —
paboueM MecTe TOJIb30BaTENs
[13BM [19]

3nauenus [1/1Y, ¢ KOTOpBIMHU MPOBOIUTCA CPABHEHUE U3MEPEHHBIX HA PabOUnx
MecTax BenuuuH OMII, onpenensitorcs B 3aBUCMMOCTH OT BPEMEHM BO3JCHCTBUS
(daxTopa B TeueHUE paboyero JIHs.
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9.4. WM3mepeHue ypoBHeii 3JIeKTPOMATHUTHOIO U3J1y4YeHHsI

9.4.1. Onucanue U3MepPHUTEJISI NAPAMETPOB JIEKTPUYECKOT0 M MATHUTHOIO
nojeid BE-METP-AT-002

Qoo

Il

2 ANIEITA

H3mepurens napameTpos
3JIEKTPUYECKOr0 ¥ MarHUTHOI'O IOJIEH
BE-METP-AT-002

"

i

L

: 9 % J

Puc. 9.1. BHemHuii BUI U3MEpUTEIIS
CO CTOPOHBI JINIIEBOW MMAHEH.
1 — xopmyc npubopa.
2 — THE3710 BKJIFOUCHUS BHEITHEH aHTCHHBI.
3 — BBIKJTIOYATENh TUTAHMS.

4 — KHOTIKa BBIOOpA PEKMUMOB U3MEPEHUS.
5 — KHOIKa 3alyCcka U3MEPEHUM U BBOJA
pEe3yJAbTAaTOB B NaMATh MPOLIECCOpa.

6 — KUIKOKPUCTAUIMYECKUA  CTPOUHBIN
JTUACIIJIEH.

7 — rHe310  MOJKIIOYEHUS  3apsSIHOTO
YCTPOUCTBA.

N3mepurens napameTpoB
ANEKTPUYECKOTO M MarHUTHOIO
nonert BE-merp-AT-002 npenna-
3HAYEH JJISI U3MEPEHUsI mapamert-
POB BJIEKTPUYECKOTO U MAarHUTHO-
ro TMOJIEM BHUIEO AUCIUICHUHBIX
TEPMUHAJIOB, KOHTPOJISI HOPM IO
3JIEKTPOMArHuTHOM 0€30MacHOCTH
B COOTBETCTBUHU C TPEOOBAHUSIMU
CanlluH [19].

BHemHuii BuI u3MEpUTENA
npenacrasiieH Ha puc. 9.1.

N3Meputens BBINOJHEH B
BUJIE TOPTAaTUBHOTO TMpudopa,
00BEIUHSIONIETO B OJTHOM KOPITY-
ce JaTYUKU-U3MEPUTENIU TIOTHO-
CTH  MarHuTHOrO  TIOTOKa |
HaIpPSHKEHHOCTH  AJICKTPUUYECKOTO
nosisi, Onmok mojocoBeix (HYU u
BY) YCUIIUTENEN-IETEKTOPOB,
0ok 1HQpPoBOl 00padOTKH pe-
3yJbTaTOB pErucTpanuu, OJIOK
yOpaBJICHUS W UHAUKALUHU, U
ook mutanusa. Kopmyc mpubopa
BBITIOJTHEH U3 CHHTETUYECKOIO
Marepuajia ¢ HHU3KHM YPOBHEM
TARJIEKTPUUECKUX MoTepb. 4
yno0CTBa  IOJB30BATEIs  BCE
YOPaBJSIONINE OpraHbl H3MEpH-
Tenss  (BBIKJIIOYATENh MUTAHUS,
KHOIIKM BBIOOpa pexuMa M 3aIyc-
Ka U3MEPEHUI) BBIHECEHBI Ha TIe-
peIHIO MaHenb npudopa u 00b-
€IMHEHbl B OJWH OJIOK ympaBie-
Husg. B OokoBoil wactm mpubopa
(cieBa Mo MHIWKATOPHOM IaHe-
JbI0) PACIONOXKEHO THE3A0 MOI-
KIIFOYEHHS  3apsAIHOTO  YCTPOW-
CTBA.
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9.4.2. YcrpoiicTBo u padora usmeputesisi BE-METP-AT-002

[IpyHIMD NEHCTBUS MU3MEPUTEIA NAapaMETPOB SJIEKTPHUUYECKOTO M MATHUTHOTO
noJiel COCTOUT B MPeoOpa30BaHUU KOJIEOAHUHN 3IEKTPUUYECKOTO U MarHUTHOTO ToJIeH
B KOJICOAHMS DJIEKTPUUYECKOTO HAMpPSKEHUS, YaCTOTHOW (PUIIbTpAllUU U YCUJICHUS
ATUX KOJIEOAHUHN C MOCIIEAYIONINM UX JIeTeKTHpoBaHueM. [IponeTekTupoBaHbIii cur-
HaJI TIOCTyMaeT Ha aHaJIOTOBO-IIM(POBOI Mpeodpa3zoBaTenb. Pe3ynpTupyromme duc-
JIOBBIE 3HAYEHUS BEJIUYUH 3aPETUCTPUPOBAHHBIX KOJICOAHUS IJIEKTPUUYECKOrO U Mar-
HUTHOTO TOJIEd aHaTU3UPYIOTCS BCTPOCHHBIM B HU3MEPUTEIHh MUKPOIPOILIECCOPOM.
Pe3ynbTaT M3MepeHuil MHIUIUPYETCS Ha MATPUUYHOM KUJKOKPUCTAUIMYECKOM HH-
JUKaTope.

OyHKIMOHAIBHAS OJIOK-CXeMa U3MepHTeNs mpuBeaeHa Ha puc.9.2. [Ipubop co-
CTOMUT U3 KaHAJIOB M3MEPEHUS MIOTHOCTH MArHUTHOTO MOTOKa | ¥ HampsKEeHHOCTH
anektpuueckoro noiia II. Perucrpanus noneil npou3BOINUTCS NaTYUK-U3MEPUTEISIMU
1 u 2 ogHOBpEMEHHO BO BCEM Juamna3oHe 4acToT. [lonydeHHbIe CHUTHAIBI MOCIE
MIPEABAPUTEIILHOTO YCUIICHUS B YCHWIIMTENAX 3 U 4 pa3fenstoTcsa YaCTOTHBIMU (DUITh-
Tpamu 5, 6, 7, 8 Ha HY u BY nonocsl u ganee JETEKTUPYIOTCS B HE3aBUCHUMBIX KaHa-
nax 9, 10, 11, 12. ObpaboTka pe3ynbTaToB U3MEPEHUN U BBIBOJ MHGOPMAIIHN OCY-
miecTBisieTcst 6oxkom 111/

Lm—m—» 111 177

| —[6 -{10}—

v I1
—{7 1 - 11—
2 4 X
—{8 {12}

VAN 15

13 L | 14 L] 16

Puc. 9.2. ®ynknuonanbHast 010k-cxema msmepurens «BE-METP-AT-002
| — kanan u3MepeHus MIOTHOCTH MarHuTHOTO notoka (MII):
1 — narunk-uzmepurens MII; 3 — npeaBapUTENbHBINA YCUIINTEIh CUTHAJIOB JaTYUKa
MII; 5, 6 — akTUBHBIE TOJIOCOBBIE (PUIBTPHI BHICOKUX M HU3KKUX YacToT (AIIOBY u
ATII®OHY) MII; 9,10 — kanans! gerektupoBanus BYU u HU curnanos natunka MII
Il — kanan n3MepeHus: HaNPSHKEHHOCTH eKTpudeckoro nois (I11):
2 — natuuk-u3meputens JOl1; 4 — npenBapuTeIbHBIN YCUIUTENb CUTHATIOB TATYMKA
OIT; 7, 8 —AII®BY u AIIOHY IIT; 11,12 — kanans! gerektupoanus BU u HY cur-
HaJIOB paTuuka DIl
I11 — 6ok 0O6paboTKM CUTHAJIA U BBIBOIa HH(POpMAITUU
13 — ananoroBo-1udpoBoi mpeodpazonarens; 14 — nponeccop; 15 — 610k ynpasiie-
HUS IIpolieccopoM; 16 — KUAKOKpUCTAIINYECKUN andaBUTHO-UU(POBOM TUCTIIEH
MaTpUYHOro TUMa; 17 — 3ByKOBOW CUTHAIM3ATOP.
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Tabmura 9.3
Texunueckue xapakrepuctuku usmeputensi BE-METP-AT-002

ITapameTp Jnanason 3HayeHue

noJioca 1 5 ' — 2000 [t

_ (HY mosst)

Junana3on yactoT: ot 5 I'y 10 400 kI'11

nozoca 2 2 xI'u — 400 k'

(BY moas)
Jlunara3oH cpeTHeKBaIpaTUUCCKUX 3HaYeHUH | moJsoca | or 8 B/mMm— 100 B/m
HaIPSHKEHHOCTH AJIEKTPUYECKOTO TT0JIS noJjoca 2 0,8 B/M — 10B/m
Jlnara3oH cpeIHeKBaIpaTUUECKUX 3HaYeHUH | moJioca | 0,08 MxTn — 1mMxTn
IJIOTHOCTH MAarHUTHOTO TIOJIs roJjoca 2 8HTn— 100 HTn
Hpez[enum JIOIyCKAaeMO# OCHOBHOM OTHOCH- | qomoca 1 £20%
TEJIbHOW MOTPEIIHOCTH U3MEPEHHUS HaAIPsI-
KEHHOCTHU AJIEKTPUUECKOTO OIS mojoca 2 +20%
IIpenensl fonmyckaeMoi OCHOBHOM OTHOCH-
TEJIbHOW MOTPEIIHOCTH U3MEPEHHUS TUIOTHO- | jooca 1 +20%
CTHU MarHUTHOTO MOJIS

9.5. DkcnepuMeHTAJbHAA YaCTh

1. Jlns mpoBeneHuUsl 3aMEpoB Ha dKpaHe mpudopa oTpaxkeHo "Bridepute pexum"
kHomKoM "BriOop" BbIOpaTh (I00MBasCh MUTAHUS COOTBETCTBYIOIIEH HAINUCH) pe-
KUM «ATtecTtanus» (u3mepeHue noiHoro mnossi). Kuonkoit "BBoa" BKIIIOUUTEH BbI-
OpaHHBIN PEKUM U3MEPEHUM.

2. TlomecTuTh U3MEPHUTEINH TaK, YTOOBI TEOMETPUUCCKUH IIEHTP MepeaHeN TopIie-
BOU MaHeu nmpudopa HaxXOAWJICS B TOUKE U3MepeHus (Ha pacctostHuu 0.5 M OT dKpa-
Ha BJIT na nepnienaukynsipe k ero ueHtpy). HauanpHas opueHTanus npudopa a0mx-
Ha OBITh TaKOM, YTOOBI CTpEJIKAa Ha JIMIICBOM MaHEe W Oblia pacIiojokeHa TOpH30H-
TallbHO, MEPHEHAUKYISApHO IIockocTu skpaHa BJIT. Haxarnem knonku "Bsox"
BKJIIOUYNTHh U3MEPEHHUE.

3. JIo’KIaBIIUCh 3BYKOBOTO CHTHAJA, CBUCTEIBCTBYIOIIETO O BBITOJHEHUH W3-
MEpEeHUsl, IEPECOPUEHTUPOBATh U3MEPUTEIh TaK, YTOOBI CTPEJIKAa, OCTABAsICh B TOPU-
30HTaJBLHOM TIOCKOCTH, ObUIa OPHUEHTHMPOBAHA MapaJUIeIbHO TUIOCKOCTH SKpaHa
BIT. Haxxatuem kHomnky "BBoja'" BKIIOUUTH U3MEPEHHUE.

4. JIo’KJaBIIMCh 3BYKOBOTO CUTHAJIa, CBUIETEIBCTBYIOUIETO O BBIMOJHEHUU W3-
MepeHUsl, MEPEOPUEHTUPOBATh U3MEPUTENb TaK, YTOOBI CTPEIKA Ha JUIEBOM MaHeNn
ObLIa pacnosiokeHa BepTukayibHo. Haxkatrem kHonku "BBoa" BKIIOYNTH U3MEpPEHUE.

5. Jlo’KIaBIIMCh 3BYKOBOTO CHUTHAja, CBUAECTENIHCTBYIOIIETO O BBIOJIHEHUH H3-
MepeHusl, HaXxaTh Ha KHOMKY "BBon". Pe3ynbTaThl npoaenaHHbIX U3MEPEHU OyayT
aBTOMATUYECKH 00pabOTaHbl MPOLIECCOPOM H3MEPUTENS] U aOCOJTIOTHBIE BETUYUHBI
BEKTOPOB HAIMPS)KEHHOCTH 3JIEKTPUUECKOTO MOJIS U MIIOTHOCTA MAarHUTHOTO MOTOKA B
JIBYX YaCTOTHBIX JIUANa30HaX OyIyT BICBEYCHBI HA MHIUKATOPE U3MEPHUTEIS.
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6. Ilocine okoHYaHUS U3MEPEHUM CIEeAyeT 3amucaTh pe3yabTaThl B MPOTOKOJ U3-
MEepeHuil ¥, HaxkaB Ha KHOMKY "lluTanue", BRIKIIOYUTH pubop. MuaukaTop Ha na-
HEJIM U3MEpUTeNs MoracHer. Pe3ynbrarhl 3aMepoB 3aHECTH B MPOTOKOJ IO MpHUBeE-
JEeHHOU HIKe (hopMme.

ITIPOTOKOT N

U3MepPeHNs HANPSKEHHOCTH 3JIeKTPOMATHUTHOIO
MOJISl M JIEKTPOCTATHYECKOI0 MOTEHI[HAIa Ha padouux mecrax (PM)
OT« » 20 roga

1. MecTto npoBeeHUsI U3MEPEHUIA:
2. HopMaTuBHO-TEXHUYECKAsT TOKYMEHTALUSA:
3. M3aMepenust poOBOIWIIMCH B TPUCYTCTBUHU MPENIOABATEIS
4. CpencrtBa U3MEPEHUI:
5. XapakTep paboTbl 000py/10BAHMUS:

Pesynprarel uamepenui:

Hanpsizk€éHHOCTD JJ1eK- IIJI0OTHOCTH MATHUTHOT O
TPHYECKOro moJsi, B/m noroka, HTJ
B n1mana3one yacToTt B n1mana3oHe yacToTt
STou2xln |[2-400 k' | 5Tu—2 k' | 2 —-400 k'
MecTo npoBeeHUus
U3MepeHuit = o S o S o = A
58 E 58 E 5 e T 5 8| &
O = O = o 5 = O =
@] O @] O
ZE S| 23 B EE Z|E3 &
E 8 = E 8 < E 8 < E 8 S
2 s O 2 s O 5 s O 5 s O
= = = =
S| S| S/ S|
Bennunna oTKIIOHEHUS <25 <2,5 <250 <25
Knacc ycnoBuii Tpynia

[Ipumeuanue: M3mMepenuss npoBOAUTH TPOEKPATHO, B MPOTOKOJ 3aHOCUTH CpE/I-
HUE 3HAYEHUS.

3akmoyeHue: B pe3ynprare MpoBeICHHBIX HHCTPYMEHTAIBHBIX U3MEPEHUN 1 Ha
OCHOBAHWU HOPMATHUBHO-TEXHUYECKOH IOKYMEHTAIIUN YCTAaHOBJICHO:
— YpOBEHb HAMPSHKEHHOCTH AJIEKTPUUECKOTO IMOJIs B Auamna3oHe dactor 5 I'm — 2
k['11 (HE)/COOTBETCTBYET IOMyCTUMBIM 3HAYCHHSIM;
— YpOBEHb HANPSHKEHHOCTHU AIIEKTPHUYECKOTO IO B 1uana3one 9actoT 2 k[ — 400
k['11 (HE)/COOTBETCTBYET AOMYCTUMBIM 3HAUCHUSIM;

— YpPOBEHb MArHUTHOM HWHAYKUMM B jamamnazoHe dyacror 5 I — 2 klIn
(HE)/COOTBETCTBYET AOMYCTUMBIM 3HAYEHUSIM;
— YpPOBEHb MAarHuTHOW WHAYKIMU B auanazoHe dyactor 2 kIl — 400 xI'n

(HE)/COOTBETCTBYET JOMYCTUMBIM 3HAUCHUSIM.
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9.6. MeponpusiTusi N0 CHUZKEHUIO YPOBHEI 3JIEKTPOMATHUTHBIX U3J1y4YeHU

Hcnonb30BaHue MAJOM3JIYYAKIIMX BHACOAUCIVIEHHBIX TEPMHMHAJIOB
(BAT). IlockonbKy HMCTOYHMK BBICOKOTO HANPSDKEHUS IUCILIES C AJIEKTPOHHO-
nyudeBoit Tpyoko# (DJIT) — cTpounslil TpanchopmaTop — MOMeENIaeTcs B 3aAHEN WU
ooxoBoit yactu B/IT, To HeoOxoaumo ucnosb3oBath BT, sxpaHupoBaHHbBIE C 3THX
CTOPOH METAJUNIMYECKUM KOKYXOM. B KauecTBe 3KpaHUPYIOUIET0 KOXKYXa, MOXKET BbI-
CTyHaTh KOPIyca U KOXXYXU U3 (POPMOBOUYHBIX MAaTEPUAJIOB C AIFOMUHHUEBBIM, JIATYH-
HBIM U JIPyTUMHU METAUIMYECKUMH HanoJHutelsMu. OMMU ¢ moBepXxHOCTH U Yepe3
MOBEPXHOCTh 3KpaHa DJIT skpaHupyeTcs € MOMOIIBIO MPOBOMASIIETO MOKPHITHS,
HAaHOCUMOTO Ha BHYTPEHHIOI WJIM BHEIIHIOIO MOBEPXHOCTH MPEIOXPAHUTEIIHHOTO
CTEKJIa; WM K€ C TTOMOIIBIO TOTOJHUTEIHLHOTO 3alUTHOTO (PUIIBTPA, KOTOPHIN pac-
NOJIAraeTcs mepes SKpaHoM.

IIpumMeHeHre BHEIIHUX 3aIMTHBIX (PUILTPOB. YCTaHOBKA 3aIIUTHOTO (DUITh-
Tpa Ha DJIT cHmxkaer ypoBeHb OMU B 2 — 4 pa3a mid 4eloBeKa, CUASIIETO MepeN
SKPAaHOM, YMEHbIIAs 3JIEKTPUYECKYI0 cocTaBisomyo OMU IIOBM B Hemocpen-
CTBEHHOM OJIM30CTH OT AKpaHa, M BOBCE HE CHUKasA, a MOXKET JIaKe yBEJIMYMUBAsT MH-
TEHCHUBHOCTD MOJISi B CTOPOHBI OT dKkpaHa no ocu DJIT Ha paccrosausix 6oxee 1 — 1,5
M. [Toatomy Gonee 3 PpekTUBHBIM ABIISETCS MPUMEHEHUE KOHCTPYKIIUN (QUIBTPOB C
JOTIOJIHUTEIIbHBIM KPaHUPOBAHUEM OOKOBBIX CTOPOH JIUCILIICEB.

PanuonasibHOe pacnojioxkenue padoyux mect. [Ipu paccMoTpenun Bompoca o
pasmernieHnu padbouux mect onepatopos [I9BM B nomelieHnn HEOOXOIUMO YUUTHI-
BaTh, UTO B ATOM CJIy4ae Ha OlepaTtopa MOXKET OKa3bIBaTh HETAaTUBHOE BO3/ICHCTBUE
HE TOJIBKO TOT KOMIIBIOTED, 3a KOTOPHIM OH pabOTaeT, HO U APYrue KOMITBIOTEPHI,
HaXOJSIIUECs B JAHHOM TOMEIICHUHU.

Jna uckmrodyennuss takoro BiusHUSA BT 1OJDKHBI, 110 BO3MOXKHOCTH, pa3Me-
IaThCS B OJIMH PsiJT HA pacCTOSTHUU O0Jiee OJTHOTO METpa OT CTEH.

Pabouune mecTa orepaTopoB JOJKHBI OBITH HA PACCTOSHUH HE MeHee 1,2 MeTpoB
Mexay coboil. Jlomyckaercs takxke pasmenienrne BT B hopme «pomarnikmy. OgHako
CJIEyeT YYUTHIBATh, YTO KaKUM OBl HU OBLIO PACIIONOXKEHUE KOMITBIOTEPOB B pado-
YeM MOMEIICHHH, 3aHss1 CTeHKa KOMIBIOTepa HE JTOJDKHA OBITh HAIpaBiieHA B CTO-
POHY Apyrux padbouynx Mect. Ecim 3TOro HeBO3MOKHO JOCTUYD C TTIOMOIIBIO PaIlo-
HaJIbHOM TIJITAHUPOBKH MOMEIIIEHUS, TO B KOHCTPYKIIMU paboyero croja HeoOX0auMO
MPEyCMOTPETh BO3MOXHOCTh MOHTUPOBAHHUS JIEKTPOMAarHUTHOT'O SKpaHa CO CTOPO-
HBbI, K KOTOpOI oOpaieHa TeuibHas yactb BJIT.

9.7. KoHTpOJibHBIE BONPOCHI

1. B yeM 3akirouaeTcs 1elb BBITTOJIHEHUS JaHHOU J1adopaTopHOM paboThI?

2. UTo Takoe AIEeKTPOMarHUTHBIE TI0JIS, 001aCTh UX BO3SHUKHOBECHHUS?

3. Kakumu nokyMeHTaMu HOPMHUPYIOTCS TapaMeTPhl AMEKTPUUECKUX U MAarHUTHBIX
oJjei?

4. KakuMm iprO0poM U3MEPSIOTCS SJIEKTPOMATrHUTHBIE TTOJISI, PUHITUT €T0 pabOoThI?

5. Kak BIMSIIOT 27IeKTpOMArHUTHBIE TOJIST HA OPTaHU3M YeloBeKa?

6. MeponpusTHs 10 CHIYKSHHIO TTApaMETPOB JIEKTPOMATHUTHBIX TOJICH?
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