1

NCCIIEAOBAHUE 3AIIBIVIEHHOCTH BO3YXA
B ITPOU3BOACTBEHHBIX IOMEINEHUAX

Leab padoTbl: 03HAKOMIIEHHE C BPEAHBIM JEHCTBHEM IIBUIM HAa Opra-
HU3M YEJIOBEKA, BIIMSHUEM €€ Ha Ka4eCTBO U HAJEKHOCTb JJICKTPOHHBIX
u3enuid U npuOopoB, TPEOOBAHMSIMU CAHUTAPHBIX U TEXHOJOTMUYECKHX
HopM Ha [IJIK mbuiu B Bo3ayxe pabodeil 30Hbl; M3y4eHHE METOJI0B U MPUOO-
POB UL U3MEPEHUS 3aIBUIEHHOCTU U JUCIIEPCHOIO COCTaBa IbUIM B IIPOM3-
BOJICTBEHHBIX IIOMEILICHUSX.

1. MeToauyeckue ykazaHusi

OCHOBHBIMM 3arpsi3HMTEJIAMM BO3JYIIHOW CpelIbl BHYTPH NMOMEIICHHUS
ABJIAIOTCS: TbUIb, MPOHUKAIOLIAS CHAPYKU YEpe3 HEIUIOTHOCTH OKOHHBIX U
JBEPHBIX MPOEMOB; IblIb, BHOCUMAas MEPCOHAIOM Ha OJAEXJe U 00yBHU, Ha
JeTalldX, MaTepuanax U MHCTPYMEHTaxX, a TakXe MPU PEMOHTHBIX padoTax;
NbUIb U BOPC TEXHOJOTMYECKOM OJEXKIbl; YacTHIIbl, 00pa3yroluecs B pe-
3ynbTaTe pa3pylIeHUs] WIK W3HAIIMBAHMUS MATEpUAJIOB; YaCTHIIbI, BbIJEJsie-
MbI€ MPU BBIOJIHEHUN TEXHOJIOTHYECKUX MPOLIECCOB U T.II.

A3po30J1IMU UM a3POJIUCIIEPCHBIMM  CUCTEMAaMU Ha3bIBAIOTCA  JIUC-
MEPCHBIE CUCTEMBI C Ta3000pa3HON (AUCTIEPCUOHHOMN) Cpellod U ¢ TBEpIOi
WJIU KUAKOM quctiepcHol dazoit [1].

Pa3mep a’po30bHBIX YacTHIL] ONpEAENsieT X CIOCOOHOCTh MPOHUKATH B
JbIXaTeNIbHbIE MYyTH W 3aJepKuBaTtbcd Tam. HawuOousblryro omacHOCTh ISt
JIETKUX YE€JIOBEKa MPEJCTABISAIOT YaCTULbI MEIKOAMCIEPCHON MbUIM pa3Me-
pom 0,2-5,0 MxMm (Tak Ha3biBaeMO#l pecnupadenbHON (pakuuu), KOTOPhIE
MPOHUKAIOT B IIYOOKHE JAbIXaTelIbHbIE MYTH, B aJbBEOJIbl, YACTUYHO WIIU
MOJIHOCTBIO PACTBOPSIIOTCS B TUM(E U, MOCTyMNas B KPOBb, BbI3bIBAIOT MHTOK-
cukaruu. Yactuiel pazmepom 6osiee 10 MKM ocakIatOTCS B BEPXHUX JIbIXa-
TEJIbHBIX MyTSX W MPAKTHUYECKH HE JOCTUTalOT aJlbBEOJd JIErKuX. bousbluas
rpyInmna aj’po3ojieil He 00JialaeT BhIPAXKEHHOW TOKCUYHOCTh, HO UMeeT (Puo-
poreHHbiil d(PexT AEHCTBUSI Ha OpraHU3M, BBI3BIBAIOIINI MHEBMOKOHUO3HI,
MTHEBMOCKJIEPO3bl U MbUIEBbIE OPOHXUTHI. K HUM OTHOCSTCS a3p030JIH J€3UH-
Terpaluu yris, a’3po30JiM KOKCa, Cax, aaMa3oB, YIIEBOJAOPOIHbBIX BOJIOKHH-
CTBIX MaTepHaJIOB, CUJIMKATCOAEPKALIUE U KPEMHUICOAEpKaIllUe MBUIH, a3-
pO30JIM KMBOTHOTO M PACTUTEIBHOTO MPOMCXOXKJEHUA. BemectBa 3ToM
IPyHIbl BBI3BIBAIOT aTPOPUIO UM TUHEPTPOPUIO CIAUZUCTON BEPXHUX JIbIXaA-
TEJIbHBIX MyTEH, a 3aJepP>KUBASICh B JIETKUX, BBI3BIBAIOT PA3BUTHE COEAUHU-
TeIbHOU TKaHU U pyOueBanue ((pudpo3) Jerkux.

[IpodeccronanbHbie 3a00JIeBaHMsI, CBSI3aHHBIE C BO3JEWCTBHEM (PUOPO-
TeHHBIX NbUIEH 3aHUMAIOT BTOPOE MECTO IO YacToTe MPOo(ecCHOHATBHBIX
3a0oneBanuil B Poccum.
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Hanuune ¢ubOporennoro s¢pdexra He HUCKIOYAET OOUIETOKCHYECKOTO
BO3JICUCTBUA a’posotieid. K sS10BUTHIM MBUISIM OTHOCST a’p030Jiu Oepuiuius,
MbllIbsAKa, cBuHUA, /T, Tpuokcun xpoma u ap. Takue a’po301u NOMHUMO
MECTHBIX U3MEHEHHUM B JIBIXaTEJIbHBIX MYTAX BbI3BIBAIOT OCTPOE WM XPOHHU-
YeCKOe OTpaBJICHHE.

HopMupoBanue n0mycTUMbIX KOHUEHTPALMil TOKCHYECKHUX BELIECTB U
BELIECTB MPEUMYILIECTBEHHO (PUOPOTEHHOI0 JEUCTBHS B BO3JyXE MPOU3BOJI-
CTBEHHBIX MOMEIICHUN, HCXOAs U3 CAHUTAPHO-TUTHEHUYECKUX HOpPM, YC-
taHoBieHo ['OCT 12.1.005-88 "CCBT. O6mue caHUTapHO-TMTHMEHUYECKUE
TpeOOBaHUS K BO3yXy paboueil 30HbI ".

Texnonornueckue TpeOOBaHUS K BO3AYXY (TEXHOJIOTMYECKas TMTHMEHA)
ycranaBnuBatotcsi 'OCT P 50766-95 "TpeGoBaHusi K TEXHOJIOTHYECKH YHC-
THIM ITOMEILEHUSIM U 30HaM .

Hcxons U3 caHUTapHO-TUTMEHUYECKUX TpeOOBaHUN B BO3Ayxe paboueit
30HBl MPOM3BOJACTBEHHBIX NoMmenieHuid ycranasnusarores 111K - npenens-
HO JOIMYCTUMbI€ KOHIIEHTPALUU BPEIHbIX BEIIECTB U MbUIA. DTO KOHLEHTpa-
LMY, KOTOPbIE MPU €XKETHEBHOM (KpOME BBIXOAHBIX AHEI) paboTe B TeUEHUE
8 4acoB WM NpH APYrod MpoJ0KUTEILHOCTH, HO HE Oosee 41 yaca B Hefe-
J10, B TEYEHHE BCEro paboyero cTaka He MOTYT BbI3BaTh 3a00JIEBaHUN WIIU
OTKJIOHEHUH B COCTOSIHUU 370POBbSl, OOHAPYKMUBAEMbIX COBPEMEHHBIMU Me-
TOJAMH HCCIEAOBaHUI B mpouecce padoThl WM B OTJAJICHHBIE CPOKH JKU3-
HU HACTOSILIErO0 M MOCHEAYIIUX NokojeHui. Pabodeil 30HONM Ha3bIBaIOT
MPOCTPAHCTBO, OTPAHUYEHHOE IO BBICOTE 2 M HaJl YPOBHEM IOJIa WUJIHU ILJIO-
IIa/IKM, HAa KOTOPBIX HAXOMASTCS MECTa MOCTOSHHOIO WM HENOCTOSHHOTO
(BpemeHHOr0) npeObiBanus padoTaronux. Jljist  onpeaeneHus colepKaHusl
NBUIA B BO3JyXe OTOOP MpoO JOJKEH MPOBOAUTHCS B 30HE JbIXaHUS NPU Xa-
pPaKTEpHBIX MPOU3BOJCTBEHHBIX YCIOBUSAX C YY€TOM OCHOBHBIX TE€XHOJIOTH-
YECKUX IMPOLIECCOB, HCTOYHUKOB BBIJICJICHUSI BPEAHBIX BEIECTB U (PYHKIHO-
HUPOBAHMS TEXHOJIOTMUECKOro o0opynoBaHud. [Ipym Hanuuum UAEHTHYHOTO
000pYyAOBaHMs WM BBINOJIHEHUH OJMHAKOBBIX ONEpalil KOHTPOJIb MPOBO-
JUTCSl BBIOOPOYHO HA OTAEJIbHBIX pabOuMX MecCTaX, pacloIOKEHHBIX B LIEH-
Tpe U 1Mo nepupepruu NOMEIECHHUS.

CopeprxaHue BpeHBIX BEIIECTB B BO3AYyXe padoyeil 30HbI MOAJIEKUT CUC-
TEMaTUYECKOMY KOHTPOJIIO U MPEIyHpeKIeHUs BO3MOXKHOCTH IMpEBbIIIe-
HUS MPEAENbHO JAOMYCTUMBIX KOHIIEHTPALUUN - MAaKCUMaJIbHO Pa30oBbIX pado-
yeit 30ubI (IIJJKMp.p3) u cpeqnecmennsix pabdoueit 3oub1 ([TKcc.p3).

[Tpu kouTpone [IIKmp.p3 anurensHOCTh 0OTOOpa MpoOBI MPU Onpenene-
HUU TOKCUYECKUX BELIECTB HE JIOJKHA MPEBbIIATh 15 MUH, a JjIsl BELIECTB
MPEUMYILIECTBEHHO (PUOPOreHHOro JEHCTBUS - HE JOJDKHA mpeBblmath 30
MUH. 3a yKa3aHHbIA MEpUOJ BPEMEHU MOXKET ObITh OTOOpaHa OJHA WM He-
CKOJIBKO TOCJEJI0BATEIbHBIX NMPO0 uepe3 paBHblE MPOMEXKYTKH BpeMeHu. B
TEUEHUU CMEHBI U (WJIM) Ha OTACJBHBIX dTanaxX TEXHOJOTHYECKOTO Tpoliecca
B OJHOM TOYKE JIOJDKHO OBITH MOCJEA0BATEIBLHO OTOOpAHO HE MEHee Tpex
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npo0. Jyist aspo30sieit mpeuMyIIeCTBEHHO (PUOPOTreHHOT0 AEHCTBUSI JOMYyCKa-
eTcsi 0TOOp OAHOM MPOOHI.

Ilepnognunocts koHTpOas IIJIKmp.p3 ycTaHaBIMBaeTCs B 3aBUCHMOCTH
OT KJlacca OMacHOCTH BpeIHOro BemecTsa: 1 [ kimacca — He pexe pa3a B 10
nuew, I ximacca - He pexe pasa B mecsal, Il u IV knaccos - He pexe pa3a B
kBaptai. [Ipu BOZMOXHOCTH MOCTYIUIEHUS B BO3yX paOoydeil 30HbI BPEIHBIX
BELIECTB C OCTPOHAIPABICHHBIM MEXaHU3MOM JEHUCTBUA JOJKEH ObITh 00ec-
IIEYEH HENPEPBIBHBIM KOHTPOJb ¢ curHanu3anued o npessimenuu 111K, Ec-
JU YCTAaHOBJIEHO COOTBETCTBHE cozaepxkaHus BpeaHsix Bewects [II u IV
KJ1accoB onacHocty ypoBHIO [IJIK nomyckaercss mpoBOIUTH KOHTPOJIb HE pe-
xe | pasza B roa.

CpenlHeCMEHHBIE KOHLICHTPALMHU ONPENEIISIOT IS BEMIECTB, 11 KOTOPBIX
ycranoBiieH HopMatuB — [IJIKcc.p3. M3mepenus npoBoasT npudbopamu HH-
JIUBUIYaJbHOTO KOHTPOJISI, JIMOO MO pe3ysibTaraM OTAEIbHBIX H3MEpPEHUH.
OO0cnenoBaHue OCYIIECTBIISIETCS HA MPOTSKEHUU HE MeHee yeM 75 % mpo-
JOJKATEIIBHOCTH CMEHBI B T€UEHHE HE MeHee 3 cMeH. lleprnoanyHoCTh KOH-
TpoJs 3a cobmoaenueM cpeaHecmenHoi I1JIK nomkHa ObITh HEe pexe Kpat-
HOCTH IIPOBEACHUS NMEPUOJNYECKUX METUIIMHCKUX OCMOTPOB.

IIpenenbHO MONMyCTHMBIE KOHLIEHTPALMKM a3pO30JIEN MPENMYLIECTBEHHO
¢ubporenHoro aeicTeus npuseneHsl B [Tpu. 1.

Paznuuaror cineayroomue KOHIEHTPAUUH a3p030bHbIX YaCTHLL:

MaccoBas - Macca a’po30JbHBIX YACTHUI] B €IMHULIE 00beMa BO31yXa, U3-
MepsieTcsl B MI/M;

o0beMHag - 00beM a3p030JIbHBIX YaCTHI] B €IMHUIIE 00beMa BO3yXa,
H3MepsIeTCs B M/M;

IIOBEPXHOCTHAS - CyMMapHasi IOBEPXHOCTh a3pO30JIbHBIX YAaCTHIl B €/1M-
HHIle 00BEMa BO3/yXa, H3MEPSIETCS B M2/M";

CUETHAs - YUCIIO a3pO30JIbHBIX YACTHUIl B €IMHULIE 00bEMa BO3/lyXa, BbI-
paXkaeTcs YHCIOM YaCTHII, COAepKaImxcs B | M° Bo3Tyxa.

VYuurteiBas, 4TO BpeAHOE JACHCTBUE NMPHU pabOTe YEIOBEeKa B 3albUICHHON
aTMocQepe ompenensercs Maccod IbUIM, OCEBIIEH B OpraHax JbIXaHUs, B
OCHOBY CAHUTapPHO-TUTMEHUYECKOIO HOPMHMPOBAHMS COAEPKAHUSA IbUIM B
BO3/1yX€ MPOMBIIUIEHHBIX IPEANPUATUI MTOJOKEHA MAaCCOBast KOHLIEHTPaLUSI.

IIpenenbHO pomycTrMas cyeTHas KOHUEHTpaUus a’pO30JbHBIX YaCTHIL
MIPUMEHSIETCSA I OLEHKHU CTEIEHU YUCTOTHI TEXHOJOTMYECKH YMCTBIX IIO-
Metennit 1 uncthix 30H (UI1 u Y3). B cooTBeTCTBUU C HOpMAaMU OTEYECT-
BeHHbIX cTaHgapToB ([COCT P 50766-95) B BO3AYIIHON cpelie YUCTHIX MO-
MEILIEHUI U YHCTBIX 30H CYETHAsA KOHLUEHTpALUs a3pO30JbHbBIX YaCTHI] U, IPH
HEO0OXOIMMOCTH, YUCJIO MUKPOOPTraHU3MOB B BO3AYILIHOHN Cpeie MOJIepKU-
BAIOTCS B NpEJIENIax HE BBIIIE 3aJaHHOI0, COOTBETCTBYIOIIETO ONPEAEIECHHO-
My Kiaccy 4ucToThl. Kitace ynctorsl 0003HayaeTcs cieayoumm o0pa3om:

Knace P X (XXX) XX MK (X)
1 2 3 4 5




1 - xmaccupukannonnoe grciao N u3 tabmuipil; 2 - B ckoOKax MOXKET J0-
OaBJISITHCS paHee MPUHATOE 00O3HAYEHHE Kilacca YMCThIX MOMELIEHUH B
cootBeTcTBUU ¢ TpeOoBanusimu OCT 11.14.3302 (nano B npuioxenuu 2); 3 -
MUHUMAJIBHBIA pa3Mep 4acTHIl B MKM, IO KOTOPOMY OIpelessiach cCYeTHas
KOHIICHTpAIIMsl 4YacTUIl M KOTOpPHIA BeIOWpaercs u3z psga 0,1 0,2 0,3 0,5
(omyckaeTrcsi mpu MHUHMMallbHOM pasmepe 0,5 MxMm); 4 - anemeHT, 0003Ha-
YaroUIMil MpoBeAEHUE KOHTPOJII MUKPOOHOIO 3arpsi3HEHUs; 5 - 0003HaueHue
noaknacca “A” wmm “B” (npumensieTcs TOIBKO A8 MOMEINEHHUI ¢ Kiac-
cupurannoHHbM ynciaom N = 5),

Hanpumep : Knacc P 5 (100) 0,3 MK (A).

Ilopknacc “A”- ¢ mpenenbHbIM JTOMYCTUMBIM KOJIMYECTBOM MHKPOOpPTa-
HU3MOB He OoJiee 1 Ha KyOu4eckuil MeTp BO3ayxa, a nojakiacc “b”- ne 6onee
5 Ha KyOuuecKuil MeTp BO3ayXa.

[IpenenbHo pomycTHMas CYETHAs KOHLEHTPALMsS a’pO30JIbHBIX YaCTHI

C, c pasMmepamu paBHBIMH M OOJIBLIMMHM, YeM ONpeaeeH b pasmep D, s
Kaccu(purannoHHoro uncia /N 3a1aeTcst BRIpaKeHUEM:

C, =10 -(0,1/ D)>*

U OKpYIJISIETCS 10 LeJoro uucia (31eck D - pa3Mep 4acTULl B MKM).

Tabnuma 1
IIpenenbHO nomycrumasi cueTHas
Kounentparus gactur Cy, (dacTuiym’)
Kiaccu- Pa3mepoM paBHBIM U npeBblIatonuM D (MKM)
buxanu- MK
OHHOE

yuciio N 0,1 0,2 0,3 0,5 1,0 5,0
0 1 HI HI HI HII HI| HO
1 10 2 HI HI HI HI| HO
2 100 24 10 4 HI HI| HAO
3 1000 237 102 35 8 HI| HI
4 10000 2365 1018 352 83 HI| HI
5 100000 23651 10176 3517 832 29| 5+
6 1000000 236514| 101763 35168 8318 293 50
7 HK HK HK 351676 83176 2925 100
8 HK HK HK 3516757 831764 29251 500
9 HK HK HK 35167572 | 8317638 | 292511| =K
q 1,0 4,23 9,83 28.44 120,23 |3418,67




O603Hauenus B Tabnuue 1:

MK - TpesieibHO JONYCTHMOE KOJTMYECTBO MHUKPOOPIaHM3MOB (IIT./M);
HK - CUeTHas KOHIIEHTpalWs YacTULl JaHHOTO pa3Mepa Il JaHHOro Kjacca
HE KOHTPOJIUPYETCS; HA - YACTHUI] YKA3aHHOI'O U OOJBIIMX Pa3MEPOB B BO3/Y-
xe UII He nomxHO ObITh; 5+ - B cooTBeTCTBUU C pekoMmeHaanusamu PIC pas-
nensierca Ha nBa noxakiacca (“A” unmu “B”); q - koaddunuent, onpeaense-
MBIN U3 BBIPAKECHUSA:

q = (D/0,1)*"

B mocnenneit crpouke Tabiuibl 1 mpuBEAEHBI COOTBETCTBYIONIUE YKa-
3aHHBIM D 3HaueHus Kod(pPuuueHTa g, OKpyrJeHHbIE 0 BTOPOIro 3HAaKa IO-
CJI€ 3aIATOH.

BoNBIIMHCTBO MPUPOJHBIX U UCKYCCTBEHHO IMOIYYaeMbIX a’po30ieil 00-
JaJal0T JOBOJBHO 3HAYMUTEIBHOM MOJIUAMCIEPCHOCTHIO (pa3Mepbl 4YacTHUIl
JeXaT B IIUPOKOM aManazoHe). Jljisg XapakTepUCTUKH CBOMCTB a3po30Jiel B
3aBUCUMOCTH OT HUX JUCHEPCHOCTU MCHOJIB3YIOTCS AU epeHnanbHbIe
(puc.1) u unTerpanbHbie (puUC.2) PYHKIUU pacrpeeacHusl.

HuddepenunanbHas KpuBasi pacnpeiesieHuss BhIpaKaeT CUETHYIO JIOJIIO
YacTHII, AUAMETPHI (paauychl) KOTOPBIX 3aKitoueHbl Mexay d;u d,, a uHre-
rpajbHas MOKa3bIBAET, Kakas JOJS YacCTHI] UMEET IuaMeTp (paanyc) MEHbIIe
3aJJaHHOU BEJIMYUHBI.

Kak nokazan onwit, nuddepeHunanbubie QyHKIUN pacnpeeseHus Yac-
THUI IO pa3MepaM B OOJBIIUHCTBE CIIy4aeB UMEIOT OJIUH, XOPOIIO BbIPaXKEeH-
HBI, MAKCUMYM aCUMMETPUYHOU (POPMBI C KPYTHIM CIIAJJOM B CTOPOHY MEJI-
KHX M MOJIOTUM - B CTOPOHY KPYIHBIX YacTull. B OoNbIIMHCTBE Clay4yaeB 3TO
pacnpenefneHue CBOJUTCS K JIOrapu(PMUUYECKH HOPMAJIbHOMY 3aKOHY, Jis
KoToporo nuddepenuuanbias f(d) u unterpaibHas F(d) yHkuuu pacnpe-
JeJICHUs UMEIOT BUJ [3,4].

led —1gd,)?
£(d) = M exp—(g gdy)

\/%Gd 267

; (1)

lgd led —1lgd,)?
jexp—(g gdy)

F(d)=
2no e 262

dlgd , (2)

Il€ G - CpPEIHEKBAIPaTHUECKOE OTKIOHEHHUE JIOTapu(PMOB AMAMETPOB
YacTHII;
do - cpenqHereoMeTpuYECKUid JUaMEeTp YaCTHll;
M - k03 puuueHT nepexosa OT HaTypaJbHBIX JIOTapu(MOB K Jecs-
TAYHBIM, paBHbI 0,4343.



TMons f(d) Tong Fid)
4 CTHII YA CTHL L1 |

0,3 . 0,75
D,E—{ 0,5
,/l 0,25
5 1

0,]
N B4

L 015 d, mem . 5 10 15 d, mem

Puc. 1 Puc.2
Ha mpaktuke npu xapakTepuUCTHUKE a’po30Jieid 4acTO MPUXOJUTCS Orpa-
HUYUBAThCS YKa3zaHueMm 'cpemHero" pasmepa yactull. [lomoOHO cueTHOMY,
MacCOBOMY U T.II. PAaCHpEJCICHUI0 Pa3MEPOB YACTUIl CYIIECTBYIOT pa3idy-
HbIE CpeHUE BETUYUHBI (Ta0.2).

Tabnuua 2
Cpennue nuametpsl | YcioBHoe | @ynkuuoHanbHas | [ns norapudmuue-
YaCTHII 0003Ha- 3aBUCUMOCTb CKU HOPMAaJIbHOTO
YEeHHEe 3aKOHa
Cpenuuii apudmeTH- dyo 5 d;n; d, exp(csz /M 2)
YEeCKHUM - N

P

CpenHuii kBajpa- d d % n; j d, exp(cs2 /M 2)
" 20 2
TruanbIA ~ N
1
Cpennuii KyOu- _ d3n. A
YeCKHIA d3g >, }\I ! d, exp(3cs2 /2M2)
i

O6o03HaueHust B TabHIlE 2:
ni - YUCJIO YACTHUI] B 1-M HMHTEpBaje IUaMeTpoB; di -CpeIHUI TuameTp
aTOro MHTepBasna; N - 0011ee KOITUIECTBO YaCTHII.

MeToapl U3MepeHusl KOHIIGHTPAIMKM adpPO30JbHBIX YaCTHUI[ JAENATCA Ha
JIBE€ TPYIIIBI: METO/IbI, OCHOBAHHBIE Ha MPEBAPUTEIHHOM OCAKICHUH YACTHI
U3 JUCTIIEPCUOHHON Cpenibl, U METOAbl 03 MpeaBaApPUTEIBHOTO OCAXKICHUS
YaCTHII.

OCHOBHBIM MPEUMYIIECTBOM METOJIOB TEPBOM TPYIIBI SBISETCS BO3-
MOKHOCTh M3MEPEHMS MAaccOBOH KOHIeHTpauuu a3posond. K HemoctaTtkam
UX CIIeyeT OTHECTH LUKIUYECKHH XapaKTep M3MEpPEHUs, JIUTEIbHOCTh OT-
0opa npob Npu U3MEPEHUH MAJIbIX KOHLIEHTPAIHUi.
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IIpeumMy1ieCTBOM METOLOB BTOPOW T'PYIIIBI SIBJISIETCS BO3MOXHOCTH HeE-
IIOCPECTBEHHBIX M3MEPEHUN B CaMOW IBUICBO3AYIIHON CpEAE, HENPEPHIB-
HOCTb M3MEPEHMM, YTO MO3BOJISIET JIETKO aBTOMATU3HWPOBATH MPOLECC KOH-
TPOJIsl 3aMbUIEHHOCTH TEXHOJIOTMYECKON atMochepsl.

B caHWTapHO-TUTHEHUYECKOU MPAKTUKE IIUPOKOE PACIHPOCTPAHEHUE
HallesJl METOJ C HMCIHOJb30BAHUEM AHAJUTHYECKUX a’3pO30JIbHBIX (UIBTPOB
(ADA). C nomompto ¢unbTpoB ADA TPOBOAUTCS HU3MEPEHUE MACCOBBIX
KOHIICHTpAlLlMM, a TaKXe pPaguOCIEKTPOMETPUUYECKUN, PaIUOMETPUYECKUM,
paguorpaduyeckuii U paJuOXUMUYECKUM aHAIN3 a3PO30JICH.

Mertonuka onpeneneHuss MacCOBOM KOHLEHTPALIMU YaCTUL[ C ITOMOILBIO
¢unbTpoB ADA BKIIOYAET CIEAYIOLIME STalbl: MPEABAPUTEIBHYIO MOJIO-
TOBKY W B3BELIMBaHUE QuibTpa, 0TOOp NMpoOkl (puc. 3), onpeaeneHue npuBe-
ca ¢uibTpa mocie ordopa MpoObl, BHIYMCICHUE MACCOBOW KOHIIEHTPAILUU
a’pO30JIbHBIX YacTuil o Gopmyre (3)

C - (P, — P{)1000
Wt ’ (3)

rae P; - macca uucroro ¢punetpa, mr; P, - macca ¢punbTpa ¢ oTOOpaHHOU
ObUIBI0, MT; W - pacxoJ Bo3ayXa, JI/MHH; t - BpeMs 0TOOpa, MUH.

TuneTp
Hameputeny Hacoc
IloTox
paczoga
Asp OB eNA
— EO3IYEA
lep®arens

MHIETRA (AMOHE)

Puc. 3. Cxema BKIIOYEHHUs NMPUOOPOB NPHU HU3MEPEHUH 3aNBUIEHHOCTH
BO3Ayxa Metoaukon ADA.



2. XAPAKTEPUCTUKA JJABOPATOPHOI'O OBOPYJIOBAHUA
N UHCTPYKIUU 11O PABOTE C HUM

B naboparopHoii pabote paccMaTpuBarOTCS NPUOOPHI JJIsI U3MEPEHUS
KOHLEHTpPALMK AUCTIEPCHOM (pa3bl adpo301si, KOTOPbIE MPUMEHSIOTCS B MPO-
M3BOJICTBEHHBIX YCIOBHSX. I SKCIEPUMEHTAILHOTO UCCIEOBAHUS YUCTO-
Thl BO3AYIIHOW CpeAbl UCMOJIB3YIOTCS CIIEAYIOIIME MPUOOPhI: Pajronu30TOMN-
Hble KoHIeHTpaTtoMepsl [IP13-2 u [TPUMA-01, u3smepurens KOHLEHTpALIMU
nbut MKII-4 u cueTunk a’spo3oibHbIX yactul A3-5.

[TpuHimmn paboThl ¥ ONKUCAHUE KOHCTPYKIIUUA DAJTUONU3OTOITHOTO
koHIeHrparomera [1PN3-2

Konuentparomep [IPM3-2 npenHazHaueH aiisl ONpENENCHHs] KOHIICH-
Tpaluy HEpPaJUOAKTUBHOM MBUIM B OKpYyXKarolleil arMocdepe HemocpeicT-
BEHHO Ha paboyux MecTax MPOMU3BOJACTBEHHBIX MOMEUIEHUN U MPOMILIONIA/I-
Kax.

PaGora mnpubopa ocHOBaHAa Ha ONPEIEIECHUU MAaCChl 3aJep’KaHHON
(GUIABTPOM MBUIM MO CTENEHH OcCHabJIeHus NOTOKa OeTa-u3aydyeHus, Mpo-
miemero yepe3 GUiabTp 10 U nocie oroéopa npoOsl nbutd. KoHueHTpanus
NBUIA B BO3JIyXE ONMPEIESIeTCS O OTHOLIEHUIO MAacChl BUIM Ha QUIBTPE K
o0beMy mporeamiero uepe3 GuibTp Bo3ayxa. DyHKIMOHATIBHAS CXeMa IpU-
Oopa mpejacTaBieHa Ha puc.3. 3anbUICHHBINH BO3yX C MOMOIIBI0 MUKpPOHA-
rHerarens 10, ymnpaBisieMOro cXeMmoul peryJimpoBKU pacxojna 9, 3acachiBaer-
csl uepe3 BOo3/yx03abopHyto TpyOKy 1 u QuubTpyromyto jieHty 12 B kamepy
paspsixenuss 4. YacTuubl ObUIM OCaXKJAlOTCd Ha (uibTpyromei jnenre 12
(H2JI-3-25), koropas HamoTaHa Ha BeAOMOM Karymike 11 u Bemymieil ka-
tymike 6. Ilepemenienue uctounuka Oera-u3nydeHus 2, GUIBTPYIOIIEH JIeH-
Thl 12 ¥ BO31yX03a00pHON TpyOKH 1 OCylIecTBIsSi€T MEXaHU3M IepeMellie-
Hus 3. U3nyuyenue, npoiesiiee yepe3 GuibTp, perucTpupyercs CYHeTYUKOM 5
U U3MEPSIETCS C MOMOIIBI0 yeunutens-popmupoBarens 8 1 01oka 006padoT-
KH 7.

Ha nunieBoii manenu KOHIIEHTpaTOMEpPA pacoiioXeHbI (puc.4):

1 - wHyp nutanus; 2 - TymOaep BriatodeHus O6noka nuranust CETh; 3 -
pa3zbeM sl MOAKIIOYEHUS 3apsAIHOTO Kabens; 4 - TyMOJep nepekitoueHus
pexxuma padotsl O6soka nutanuss PABOTA-3APA/L; 5 - TymOnep BKItoueHus
npubopa BKJI; 6 - TymOnep mnepexintodeHuss pexxkuma paboTsl npudopa
PABOTA-KOHTPOJIb; 7 - cBeroamoa KOHTPOJIS MPaBUILHOCTU PaOOTHI
CBOW; 8 - knomka CBOM; 9 - Ta6i10 MHIAKAIHHL.

Ha koxyxe mMeeTcsi OTBepCTHE /IS YCTAHOBKU BO3/yX03a00pHOM TpyO-
KM, C MPaBOi CTOPOHBI KOpIlyca BbIBeeH MTOK 10 a5 B3BOJa MexaHHU3Ma
nepeMeIIeHHUS.



Texanueckasa xapakrepuctuka [1PN3-2

Konuentparomep obecrneunBaeT M3MEpeHHe KOHLEHTpAIUU MbUIM B BO3-
nyxe B amamasone ot 1 mo 500 mr/m’. IIpomoIDKUTENBHOCTh H3MEPEHHS,
BKJIIOYasi Bpemsi poOooTOopa cocrarisieT oT 45 no 4 muH. IIpenen momyc-
KaeMOIl OCHOBHOMW MOTPEIIHOCTA U3MEPEHUsl KOHIIEHTpatoMepa He Oosee +
20% oOT u3MepseMON BEIUYHMHBI BO BCEM JUAIIa30HE U3MEPECHMUS.

Bpems ycranoBieHust pabodero pexxuma KOHUEHTpaToMepa He IpeBblla-
er 1 mun. Pacxoa npokaurBaeMoro uepe3 (GUIbTPYIOLIYIO JEHTY BO3AyXa HE
TIpeBBIIAeT 2,5 M’ /MHH.

B kauecTBe MCTOYHMKA PaJMOAKTHUBHOTO M3MEPEHMS B KOHLIEHTpa-
TOMEpE NMPUMEHEH UCTOYHUK OeTa-u3nyyeHusi ¢ paauoHykiuaom IIpome-
THii-147 Tuma  BUTI-10 ¢ akTMBHOCTHIO HyKIMaa B ucrounuke or 107 go 10°
bk (bekkepeneit). [Tutanue npubopa OCYIIECTBISIETCS OT aKKyMYJISTUBHOMN
OaTtapen WK OT CETH MEPEMEHHOro Toka Hanpsbkenuem 220 B, wactoroit 50
['u. TToTpebasiemast MmouHOCTH HE Oonee 40 Br.

MuacTpykims o padbore ¢ koHiiearparomepom [TPU3-2

1. BxirounTh ceTeByl0 BUJIKY IIHYpa MUTaHUS KOHLEHTparoMepa B po-
3eTKy ceTu nepemeHHoro toka (220 B, 50 I'm).

2. Tymbnepa cereBoro Oioka ycrtaHoButh B mosioxkeHue PABOTA u
BKIL

3. BBITAHYTh IITOK MEXaHU3Ma MepeMelIeHus 3a KOJIbLO O OTKa3a, Ie-
peBelis JaT4uK Npudopa BO B3BEACHHOE COCTOSIHUE.

4. Tymb6nep KOHTPOJIb-PABOTA ycTaHOBUTH B IMOJOKECHHE

PABOTA.

5. Britounts koH1IeHTpaTomep Tymosepom BKII usmepurensuoro 6:10ka.
Ha unaukaropHom 12610 AOHKHBI MHAULUPOBATHCS HYIIH.

6. Uepes 100-120 ¢ mTok ¢ XapaKTEpHBIM IIEITYKOM JOJKEH 33/ IBUHYTh-
Csl Ha MOJIOBUHY JUIMHBI OT B3BEJECHHOTO IMOJOXKEHUS, OJHOBPEMEHHO J0JI-
KEH BKIIOYUTHCS MUKPOHACOC

7. IlpumepHo uepe3 4 MUH Ha TabJ0 WHJUKAIMU JOJKHA BBICBETHTHCS
3ansTasl.

8. Ilocne okoHyaHusi 0TOOpaA MPOOBI BO3AYXA IITOK JOJIKEH 3aABUHYTHCA
B MCXOJIHOE MOJIOXKEHUE, MHMKpPOHAcOC OTKItounThes n uepe3 100-120 ¢ Ha
Ta0JI0 MHAUKALIUU JOJIKEH MOSIBUTHCS PE3YJIbTaT U3MEPEHUS.

9. CuutaTh OKa3aHus MpudOpa 1 3aHECTH B TAOJIUILY.
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ITpuHImn paboThl 1 ONUCAHUE KOHCTPYKIIUA
paanon30TonHoro koanearparomepa [IPUMA-01

Panunownzoronueiii koHneHntparomep [IPUMA-01 pa3paboran B nabopa-
topun Kadenpel "OxpaHa Tpyaa u Okpyxaromeil cpenbl" CaHKT-
[leTepOyprckoro MHCTUTYTa aBUAIIMOHHOI'O MPUOOPOCTPOCHUSI U BHEIPEH B
cepuiiHoe Tpou3BoACTBO TeppuropuanbHbiM IIponsBoactBenHbiM OObeIN-
HenueM "Ilynbc".

Konuentparomep IIPUMA-01 npencrasisieT co6oil MOpTaTUBHBIM, aBTO-
Matuueckui npubop ¢ 1uUpoBON HHIUKAIMEH pe3yJbTaTOB MU3MEPEHUS
MacCOBOM KOHLIEHTPALUHU a3pO30JIEH.

B ocHoBy pabGoTel mpubopa MOJIOKEH METOJ| KOHIEHTPUPOBAHUS JIHC-
nepcHoi (pazpl a3p030id MyTeEM NPOKAYMBAHUS OMPENEIEHHOTO 00beMa BO3-
nyxa dyepe3 uubtp mapku ADA-/II1-3 u nocnenyromero n3MepeHus Mac-
ChI MBUIEBOI'O OCa/iKa Ha QUIBTPE MO MOIIONIEHUIO OeTa-4acThll, HCITyCKae-
MBIX 3aKPBITHIM UCTOYHHUKOM MSITKOTO O€Ta-u3Iy4eHus ¢ u30Tonom Pm - 147
tuna BUTI-10 akTuBHOCTHIO Ha Gonee 10° bk (Bekkepeneii).

JUist u3MepeHust ypoBHS 3albJIEHHOCTH BO3AYIIHOW cpejbl B (DUIBTPO-
JepKaTesb MOABMKHON KapeTKH YCTAHABIMBAETCS YHUCTBIA (DUIBTpYOINI
anemeHT (ADA-/II1-3). OkHO 17151 YCTAaHOBKHM (PUIIBTpPA PACIIOIOKEHO Ha Iie-
penner nmanenu npudopa (puc.S). [locne BkItOYEHUS IUKIIA U3MEPEHUS Ka-
peTKa aBTOMAaTHUYECKH IEpeMeNIaeTcsl B M3MEPUTEIbHBIA 3a30p MbUIEMEpa,
00pa30BaHHbIII MCTOYHUKOM M JIETEKTOPOM PAJUOAKTUBHOIO  M3IyUYEHUS.
bera-yactuipl, mnpoueamune 4epe3 QUIbTP, PErUCTPUPYIOTCS JETEKTOPOM
u3nydeHus. CUrHall ¢ BbIXO/A JIETEKTOpa MOCTYMAET Ha aHAJOTOBBIM YCHIIH-
TeJb, TJ€ N0 CUTHATY C OJIoOKa aBTOMAaTHYECKU 3allOMUHAETCs. 3aTeM MOJ-
BIDKHASI KapeTKa MepeMEINIaeTcsl B ra30X0/1 BO3/yXx03a00pHOTO 0JI0Ka U uepes
(GUABTPYIOUINII JIEMEHT MpPOKauMBaeTCs 3aJaHHbIM 00beM Bo3ayxa. [Ipubop
CHA0’XXEH TaXOMETPUUYECKUM JaTYUKOM Pacxojia, CTAOMIM3aTOpPOM pacxoja U
CUETYMKOM O0BbEMA BO3AYyXa, IMO3BOJSIOIIMMU 00€CTIEUYUTh TOYHOCTh 0TOOpa
o0ObeMa npob Bo3ayxa =+ 6 %. Ilocne oxkoHuanus orOopa mpoObl BO3ayXa
(GUABTPYIONINIT 3IEMEHT CHOBA BBOJUTCA B H3MEPUTEIBHBIM 3a30p U IMpPO-
U3BOJUTCS U3MEPEHHUS] HMHTEHCHUBHOCTU W3JIY4YEHUS, NPOLIEAIIEr0 4Yepe3
(GuUIBTp C OCaXJICHHOW Ha HEM NIbUIBIO; TaK Kak oOuias TOJIIMHA MOTJIOTH-
Tenst (QUIbTp TUTIOC OCAJOK MbUIM) YBEIWYWIACh, TO YHUCJIO OeTa-4acTull,
JOCTUTAIOLIUX JETEKTOpa, OyIeT MEHBIIE, YeM B cllydyae YUCTOro (puibTpa.
Ha BbIXO/€ aHAIOroBOro YCWJIMTENS BBIIENSAETCS CUTHAJI OT CJOS MbUIM Ha
¢unbTpe. PanroakTuBHOE M3Iy4eHHE NPHU MPOXOXKIACHUM Y€pe3 CIOW MbLIU
ocnabnsiercss TeM Oosblle, yeM OoJibllle MOBEPXHOCTHAS IUIOTHOCTH CIIOS,
T.€. Macca MblJIM, OTHECEHHAs K €JUHULIE TTOBEPXHOCTU ITOTO CIIOSI.

Amnanoro-uudpoBoil npeodpazoBaTesib NMpudOOpa, Ha BXOJ KOTOPOro IO-
CTYIaEeT CUTHaJl, MPONOPIHUOHAIBHBIN Macce MbLJIM B U3BECTHOM 00bEME BO3-
AyXa, ¥ IOJKIIOYSHHBIN K €T0 BBIXOAY OJIOK MHAWKAIIMKA HACTPOCHBI TaK, UYTO
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pe3yJIbTaThl U3MEPEHMS BHICBEUMBAIOTCS HA LHUQPPOBBIX HHIUKATOPAX
HETIOCPEICTBEHHO B MI/M.

Texanueckasa xapakrepuctuka [IPUMA-01

KOHIIEHTpaTOMEp HMEET YyBCTBHTEIBHOCTH He Xyxke 0,01 mr/m’.
JlnanasoH m3MepsieMoil MaccoBoil Konuentpauuu ot 0,01 mo 100 mr/m’.
Bpems otOopa onHoit mpoObl He 6onee 20 MuH. [Jonmyckaemasi MOTpenIHOCTh
M3MEPEHUs MaCCOBOM KOHLEHTpPALMK B MPOLIEHTaX He OoJiee

5=t 10io,5(“—k—1j ,
o

I1€ Ok - HOMHHAJIbHOE 3HAUYEHHE YCTAHOBJIEHHOrO Npejaesa H3Me-
penns (10 Mr/m);0. - 1efCTBUTEIBHOE 3HAYCHNE H3MEPAEMOil BETHUHHBL.

Bpems ycTanoBku pabodero pexuMa npuieMepa He MPEBBIIAeT 2 MUH.

Pacxon uccnemyemoro Bo3nyxa He 6onee 20 n/muH. Ilutanue mnpubopa
OCYLIECTBIIIETCS OT CETH MOCTOSHHOTO TOKa HampsbkeHueM 12 B wnm ot ce-
1 220 B, 50 I'n. ITotpebasiemast MomniHoCTh He OoJiee 25 BT.

MuacTtpykims o padbore ¢ koHeurparomepom [TPUMA-01

1. BKIIOUNTH CETEBOM IIHYP KOHLEHTPATOMEpPA B CETh.

2. Bxmtounts kHOomky CETb u pmate mpuOopy mporperhbcsi B TeUEHHUE 2
MHHYT.

3. Ilpyu HEOOXOOUMOCTH, YCTAHOBUTHb B (DUIBTPOJAEPKATENb KApETKH
yuctblil punsTp ADA-JII-3.

4. Haxatp kHonky [TYCK.

5. Tlocne oxoHYaHUs IWMKIA W3MEPEHUS, KOrjJa 3axKeTcs Tablio
CMEHUTDH ®UJIBTP, cuath nokazanusi HM(POBBIX UHIUKATOPOB U 3aHECTH
B TaOJUILY.

[Ipumeuanue: Nupopmarus 0 MacCoBOW KOHIEHTPALIUU TbLIM B OTO-
OpaHHOH npoOe BO3ayXa MHIMLMPYETCS A0 Hayajga CIeAYIOLIEro IUKIa U3-
MEpEHHSI.

ITpuHimmn paboTel U onrcanue KOHCTpyKImu nmpudopa UKI1-4

N3meputens konuentpanuu neuin UKII-4 pa3zpabotan B nabopaTopun
kadeapsr "OxpaHa Tpyna u okpyxaromei cpeasl" Cankr-lletepOyprckoro
WHCTHTYTa aBUAIMOHHOTO MPUOOPOCTPOCHHS W MpeaHA3HAYCeH IS U3Mepe-
HUS TIOBEPXHOCTHOM M MAacCOBOW KOHIIGHTPAIMU MBUIA B Pa3IUYHBIX IO-
MEIICHHUSX U B OTKPBITON aTMocdepe.

[Tpunuun pabotsl mpubdopa 3akirouaercs B ciuenyromiem (puc.6). Uccne-
IYEMBIN a3p030JIb MPOKAYUBAECTCSA C IMOCTOSHHOUW CKOPOCTBIO V  BO3AYyXO-
JYBKOW 3 MOCIEIOBATENBHO YEPE3 3aPSAHYIO | U U3MEPUTENBHYIO 2 KaMEpHI.
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B 3apsaHoi Kamepe OCyLIECTBIISIETCS YHUIIOIAPHBINA UMITYJIbCHBIA KOPOHHBIN
pasps  OTPULATEIBHOU IOJAPHOCTH. BBICOKOBOJIBTHOE HUMITYJIBCHOE Ha-
npspKeHUe, HeoOXOIUMOe ISl CO3/IaHHUsS KOPOHHOTO pa3psia MEXIy d3JIeK-
TPOJaMU 3apsIHON KaMephl, BbIpabATHIBAETCS MOAYISITOPOM 7.

ABpO30JbHBIE YAaCTHIIB, COJAEp)Kaluecs B 00beMe BO3/yXa, KOTOPBIN
[IpOLIEN 4Yepe3 3apsAHyH0 KaMmepy 3a BpeMsl UMIIyJIbCa KOPOHHOTO 3apsja,
MOJIy4alOT OTPULIATEIBHBIM 3JEKTPOHHBIN 3apsia. TakuMm oO0pa3oM, MOTOK HC-
CIELYEMOI0 aj’po30is OKa3bIBACTCs IPOMOAYJIMPOBAHHBIM I10 IUIOTHOCTH
HECOMOro MM oOBeMHOTo 3apsaa. [Ipoxons depe3 U3MEpPUTENbHYIO KaMepy,
3apsKCHHBIE YaCTUILBI IBUIM UHAYLUPYIOT HA €€ JJIEKTPOJE TOK, KOTOPBII
CO3Ja€T HANPSDKEHUE HAa BXOJHOM CONPOTHBIICHUM YCWIMTENA 5. AMIUTATYAA
HaIpsHKEHUs TPOIMOPLMOHATIbHA O0IIEMY 3apsily BCEX YACTHUL, HAXOMSIIHUXCS
B 00beMe M3MEpUTENIbHON KaMephl. [lepemMeHHoe HanpsiKeHUe YCUIMBAETCS
yCHIIMTEJIEM U u3Mepsiercsa npuoopom 4. HampsiokeHue cetu crabuinnsupyercs
B Oyioke mutaHus 6. 3apsiji, MOJYyUYCHHBIA KaXXI0M a’dpo30JIbHOM YacTHUIEH B
3apsAIHON Kamepe, MpONOPIHOHANIEH €€ MOBEPXHOCTH, MO3TOMY MpPUOOp
WKITI-4 no3BoisieT u3MepsTh KaK MOBEPXHOCTHYIO, Tak U, (IIOCIE COOTBETCT-
BYIOIIEH T'paJydupOBKH) MAacCCOBYIO KOHLIEHTPALMIO JUCHEPCHON (ha3bl a’spo-
30J14.

KoncTpykTuBHO TIpuOOp BBIMOJMHEH B BUJE ojaHOro Oioka. dopma npu-
O0opa, ero mMacca U pa3MelIeHUE OPraHOB YNpPaBJIEHUS MO3BOJIAIOT BBIMOJ-
HSATh HEOOXOJMMBIE MPU MU3MEPEHUHU AEUCTBUS OfHOW pykoi. Ha nuueBoit
NaHedau Mpudopa PacrloOKEHbl: U3MEPUTENbHbIN npubop, kmasuma C,
NpeAHa3HaueHHasl JUIsl BKJIKOYEHUS HANpPSOKEHUs CETH, NEPEKIoYarenpb 8
JIMana3oHOB M3MEPEHMS U KaTUOpPOBKH, pydKa MOTEHIMOMETpA, MpeJHa3Ha-
YeHHas JIJIs KaTuOpOBKHU Mpuodopa.

Texanueckasa xapakrepuctuka MKII1-4

[IpubGop obecnieunBaeT MIHOBEHHOE M3MEpPEHUE MAcCOBOM (mocie mpen-
BapUTEJIbHON I'payMpOBKH) KOHUEHTPALMU MUK B AuanazoHe ot 0,1 o
25 mr/m’. OCHOBHAS OTPEIIHOCTD U3MEPEHHS HE NPEBBIIIACT +20% ot
u3MmepsieMor BenuuuHbl. [lutanue npubopa ocyliecTBIsSETCS OT CETU Tepe-
MEHHOT0 Toka HamnpspbkenueMm 220 B, 50 ' wim OT ceTH MOCTOSIHHOTO TOKa
Hanpspkenuem 27 B. [lotpe6nsiemas MomHocTh - 3 Br.

HuacTtpykims o padbore ¢ npubopom MKII-4

1. TonknrounTh MPUOOP Yepe3 AOMOTHUTEIBHBIN OJIOK MUTAHHUS K CETH
Hanpspkenuem 220 B, 50 ' u mpu He0OXOIMMOCTH MPOU3BECTU MEXaHUYE-
CKYI0 KOPPEKTHPOBKY HYJISI HU3MEPUTEIBHOIO MPUOopa.

2. Bxmrounts niepexintouaresib KAJIMBP, naxats knaBuiry C u yepes 10-
15 ¢ mocne BKIIIOUEHMS] HAPSIKEHUSI CETH BPAILIEHUEM PYYKH NOTEHIUOMET-
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pa YCTaHOBUTH CTPEJIKY U3MEPUTEIHLHOrO MPpUOOpa Ha KaJTuOPOBOUYHYIO MET-
Ky “K “.

3. BKIIIOUNTH MepeKitoyaTeseM IUana3oHoB HEOOXOAUMBIM mpenen u3-
MEpEeHUs, CHATh NOKa3aHMs Mpubopa 1 3anucarh ero B Ta0IuUILy.

4. Haxxatp BropryHO kiasuiny C Juisi OTKIIIOUEHUs TPpUOopa OT CETH.

W3mepeHue 3anblIECHHOCTH B MPOW3BOACTBEHHOM MMOMEIMIEHUH MpHOo-
pom UKII-4 mpouszBoauTCcsa HE MEHEE 3 pas3a yepe3 paBHbIC TPOMEKYTKH Bpe-
MEHH.

ITpuHimmn paboThl U ONKWCAHUE KOHCTPYKIMU npubdbopa A3-5

@OTOINEKTPUYECKUM CUETUMK adPO30JIbHBIX dYacTul A3-5 mpenHa3Ha-
YeH JUIsl U3MEPEHUS] CYETHOM KOHUEHTPALMH a3pO30JIbHBIX YaCTULl B BO3JIyXE
MOMEIICHHH, rae TpeOyeTcs: BbICOKas YUCTOTa (JIEKTPOBAKYyMHOE, IIOJY-
MIPOBOJHUKOBOE U Apyrue npousBojicTsa). Pabora cuetunka A3-5 ocHOBaHa
Ha paccesHUM CBETa OTAEJIbHBIMU a’pO030JbHBIMHU YacThlamu. braronaps
KOJIMYECTBEHHOM CBS3M MEXKY Pa3MEpOM YacCTUIl U MHTEHCUBHOCTBIO pacce-
SHHOT'O CBETa BO3MOYKEH aHaJIM3 YAaCTHII I10 pa3Mepam.

Cuetunk A3-5 BkiIOYaeT B ceOsl CHEAYIOIIHEe OCHOBHBIE 3JIEMEHTHI
(puc.7):1 - ucrounuk cBeta; 2, 4, 19 - oobextuBsl; 3, 18 - nuadparmer; 5 -
n3MepuUTeNbHasa kamepa; 6 - como; 7, 8 - okHa; 9 - pacceuBarens; 10 - mo-
roTuTens ceeta; 11 - cBeroBoa; 12 - aBurartens kanubOparopa; 13 - muck
Kanuoparopa; 14 - anexkTpoHHBIN 0510K; 15 - u3mepuTenbHblil npudop; 16 -
c4yeTyukK; 17 - GOTOyMHOXUTEb.

[TpunHumn paboTel npubopa cocTouT B ciaeayromeM. ONTHYECKUN JaTYUK
BBIIAET HA KaXKIYI0 a’pO30JIbHYIO0 YACTHUIy SJEKTPUUYECKUI UMITYJIbC, aM-
IUTUTYAAa KOTOPOTo MPONOpPLUUOHAIBHA pa3Mepy aHAIM3UpyeMOil yacTuibsl. B
KaMepe aHalnu3a CIEeLHAbHBI OCBETUTENb CO3AAET SPKUM, PE3KO OYEpUECH-
HBI J1yd cBera. [IepneHauKyIsIpHO K HEMY C IHOMOIIBIO CBETOCUIIBHOIO
oOBeKkTHBa oOpa3yercs Jyd 3peHus ¢oToymHoxutenas. Ob0a nyda UMEOT
OJIMHAKOBbIE JHAMETPbl U TOYHO coBMemiatoTcs. Vx mepeceyenue obpasyer
ONTHUYECKHU BBIJCICHHBIH OOBEM, SIBISIOIIUNUCS YYyBCTBUTEIBHBIM O0BEMOM
npubopa. HMccnegyeMbiil BO3yX MOCTYNAET B KaMeEpy aHalIKM3a 4yepe3 COIUIo
CHEIUaNbHOrO0 MpoQuisi, KOTOpoe (QOPMHUPYET CTPYIO U HAIpaBISET €€
NEPHEHAUKYISAPHO JBYM YIOMSIHYTBIM JIydaM B YYyBCTBUTEJIbHBIA 0O0BEM,
MOJIHOCTBIO €0 3arOoJHSIA.

Ecnu a’3po30JbHBIX 4YacTUIl B YYBCTBUTEIBHOM OOBEME HET, TO CBET U3
OCBETHUTENSl MONaaaeT Ha (POTOYMHOXKHUTENb TOJBKO 3a CUET PACCESTHUS €ro
JeTaIIMU KOHCTPYKIMH JTaTYMKa, OOBEKTUBAMH U COJEpKAIIMMCS B 00beME
BO371yXOM. Eciii B UyBCTBUTENbHBIN 00bEM MOMNAJAET YACTHUIIA, TO KOJUYECT-
BO PACCESTHHOIO CBETa YBEJIIMYMBAETCSA BO BpEMs MPOJETa 3TOM YaCTUILIBI Ye-
pe3 YyBCTBUTENbHBIN 00beM. B pe3ynbTare Ha BbIXOJE (POTOYMHOXKHUTENS
BO3HUKAET 3JIEKTPUUYECKUN UMIYJIbC, JUIMTEIBHOCTh KOTOPOTO paBHA Bpe-
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MEHHU IpOoJIeTa YaCTHUIbl Yepe3 YyBCTBUTENIbHBI 00BbEM, a aMIUIMTYAa ONpe-
JIesIeTCS pa3MepOM YacTHIIhI (€€ TUAMETPOM).

DNEKTPOHHBIN OJIOK CITYKHUT AJI YCUJICHUS, Pa3JeeHUs 0 aMIUIUTYAaM
U TOJCYETa 3JIEKTPUUYECKUX UMIYJIbCOB, MOCTYHAIOLUX OT (POTOIIEKTPOH-
HOTO YMHOXHTEJIS.

[loporoBas cxema uMeET pEryjJupyeMoe 3alupaHue AJisd MPOBEICHHUS
aMIUTUTYAHOTO aHAJIN3a 3JIEKTPUUECKUX UMITYJIbCOB.

WuTeHcuMeTp JaeT MOKa3aHWs, MNPONOPLUUOHAIBHBIE YACTOTE UMITYJIb-
COB, MOCTYMAIOLIUX HA €ro BXOJ OT MOpPOroBoil cxemsl. IlomHoe oTKIIOHEHUE
cTpenku npubopa nmpoucxoaut npu yacrotax 20, 60, 200, 600, 2000 u 6000
UMITYJIbCOB B CEKYH/ly, YTO COOTBETCTBYET JUANa3oHaM H3MEpSeMbIX KOH-
uentpauuii 1000, 3000, 10000, 30000, 100000 1 300000 yacTuw,.

Ecnu xoHueHTpanus a’3po3ois MeHblne 250 4yacTull, TO CUET YaCTHUIl MPOo-
U3BOJUTCS 3JEKTPOMEXAHUYECKUM CUETYMKOM, OBICTPOJEHCTBHUE KOTOPOTO
paBHo 50 I'n. [Ins mo3upoBaHus mpoObl a’3po3odisi cueTuuk A3-5 umeeT pelie
BPEMEHHU, KOTOPOE BKIIIOYAET CXEMY 3aIlyCKa 3JIEKTPOMEXaHUYECKOrO CUET-
yuka Ha 50 c¢. 3a 3TO Bpems NpHU HOMHUHAJIBHOM IIOTOKE a’po30Jis, PaBHOM
1,2 n/mun, yepes cuetuuk A3-5 npoxoaut 1 1 a’3po307si.

[TprGop KOHCTPYKTUBHO OPOPMIIEH B BUJIE JTAOOPATOPHOTO, MEPEHOCHO-
ro npubdopa. OCHOBHbIE Y3JIbl CMOHTHMPOBAHBI Ha IIACCH M 3aKIIOYECHBI B
koxkyXx. K maccu kpenurtcs nuieBasi maHenab (puc.8) ¢ opraHamu ympasJe-
Hus: 1 - TymMOnep BKIIOYEHHS MUTAHMS; 2 - MEPEKIII0YaTeNlb YCTAHOBKU HaM-
MEHBLIETr0 pa3Mepa PeryIupyeMbIX 4acTuil;, 3 - TyMOjep BKIOYEHHUS] HAacoca;
4 - KpaH peryJIMpoBKH 00ObEMHOI0 pacxoja a’po3ois; 5 - TyMOiep BKIIOUe-
HUS 3JIEKTPOMEXAaHUYECKOTO CYETUMKA; 6 - MEepeKIoYaTeb M0 IMalna30HO0B;
7 - KHOIIKa IMyCKa JI03MPOBAHHOIO M3MEPEHHMs; § - MOKa3bIBAIOLIUN MPUOOp
KaHaJla HENpPEPBIBHOTO M3MEpPeHHUs; 9 - MHAMKATOpHas Jamma BKIIOYEHUS
cuetunka A3-5; 10 - poramerp; 11 - uHaUMKaTOpHAsA JlaMna KaHalla TO3UPO-
BAHHOT'O M3MEpPEHMS; |2 - DIEKTPOMEXAHUYECKUNA CUETYMK KaHajia J03Mpo-
BaHHOIO u3MepeHus; 13 - kiaBuia coOpoca Mmoka3aHudl cuetdymka; 15 -
KpBIIIKAa BBIXOJHOIO MTynepa cuetunka; 14 - kpeimka mrynepa BXO/I
ADPO30JIA.

Texunyeckas xapakrepucTuka npuoopa A3-5

[TpubGop u3MepsieT JUCHEPCHBIA COCTaB a’pO30JIbHBIX YaCTHUIL] BEJIUYH-
Hol (mo nuametpy) ot 0,4 no 10 mxM. Jlnanma3oH M3MeEpeHUs CUETHON KOH-
ueHTpauuu asposodst or 1 1o 300000 uvactun/n. KonauuecTBOo KaHANOB W3-
MepeHus JBa.

Kanan HenpepbsIBHOTO M3MEpEeHUsI UMEET noAanana3oH (dactuu/n): ot 0
1o 1000; ot 0 no 3000; ot 0 mo 10000; ot 0 mo 30000; ot 0 7o 100000; ot O
10 300000.
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Kanan no3upoBaHHOIO W3MEpPEHUs UCIIONB3YETCS Il U3MEPEHHUs CUET-
HOM KoHLeHTpauuu oT 1 g0 250 vactu/a. Bpems oTnenbHOro u3MepeHus -
50 ¢, 06beM aHATU3UPYEMOTO a3p030Js - 1 1.

HanMenpmmii pasMep pErHCTPUPYEMBIX YACTHI] YCTaHABIMBAECTCS IO
KEJTaHUIO ¢ MOMOILIBI0 nepekatouarenss MKM Ha ciienyronye 3Ha4YEHUs:

0,4;0,5;0,6;0,7;0,8;0,9; 1; 1,5; 2; 4; 10 mxm™m.

[Tutanue npubopa OT CETH MEPEMEHHOI'0 TOKa HAINpPSKEHUEM 220 +
22 B yacrotel 50 'l M OT MCTOYHMKA MOCTOSIHHOT'O TOKAa HAIPSXKEHUEM
12,5+ 1,25 B.

Hau6onpimas norpediisiemMass MOLIHOCTh IPU MUTAHUU OT CETU MEpPEMEH-
HOro Toka 35 BT, OT HCTOYHHKA ITOCTOSIHHOrO TOKa 25 BT.

IMabaputhsie pazmepsl 320X310X180 mm. Macca - 9 kr.

MuacTpyKIms mo padore co cuetTaynkom A3-5

1. Beikmrouarenu IIMTAHUE, HACOC, CHETUHMK noctaBuTh B HUXKHEE
nonoxenue, nepexnoyarens JMAITA30H 1000 - B nonoxenue 300.

2. IloAKIIOYNTh CYETYHMK K CETH NEPEMEHHOIO TOKa HampsmkeHueMm 220
B, 50 I'mm.

3. Brmtounts cuetunk Beikiatouaresnem [IMTAHUE, npu 3Ttom Ha nunieBoit
MaHeJy 3aropaercs JieBas (3ejieHas) HHANKATOpHAas JJaMIT0YKa.

4. I[lpu HEOOXOAUMOCTU MPOU3ZBECTH KOHTPOJb MUTAIOIIETO HAMpSHKe-
Hus, A1 yero Haxath kHonky KOHTP. (Ha 3anHeit cTeHke npubopa), cTped-
Ka npubopa 8 10KHA YCTAHOBUTHCS B MpeJiesiax 3aKpalieHHOro CEKTopa.

5. Jatb nporpetbest mpubopy 1-2 MUH, TIOCJIE Yero OH TOTOB K padoTe.

HM3MepeHre BEICOKUX KOHIICHTPALMKA a3p030JIs

6. OTBUHTUTH KpPBILIKY AJI AOCTyNa K BXOJHOMY M BBIXOJHOMY IITYyIE-
pam 14 u 15. Caate co mrynepa BXO ADPO30JIA konmayok.

7. YcranoButh nepekirodaresns 2 MKM xenaeMblii HAUMEHBIIANA pa3-
MEp PEryIupyeMbIX yacTull B nosoxenue 0,4.

8. BKJIIOUHTh HACOC, YCTAHOBUB BBIKJIIOYATEIb 3 B BEPXHEE MOJIOKEHHE.

9. Pyukoii peryaupoBKH 4 yCTaHOBUTH MPOU3BOAUTENILHOCTh HAacoca, IpH
KOTOPOl MAakCUMAaJbHBIA JHAaMETp IMOIUIABKA pOTAMETpa HAXOAMTCS Ha
YpOBHE YepThl Ha OIpaBe.

10. ITepexmouatenem 6 IMAITA30H X 1000 yctaHOBUTH HEOOXOIUMBII
JMara3oH U3MEpPEHUs TaK, YTOOBI CTpEJIKa U3MEPUTENIHHOrO nmpudopa 8 Ha-
XOJUJIACh OKOJIO WJIU MPaBEe CEPEIUHBI IIKAJIbI.

11. CHsATh MOKa3aHUsI CTPEIIOYHOTO ITprbopa § u 3amucaTh ero B TaOJIHUILY.

IIpumeyanme: npu ycTaHOBKE nepekioyarens 6 B nonoxenus 1; 10; 100
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OTCYET YMCJIa YaCTUIl BECTU MO BEPXHEH LIKaje, a IpH YCTAHOBKE B IO-
noxenus 3; 30; 300 - mo HuxKHEHN 1Ikase npudopa 8.

[Ipu cuetHo#l KoHUEHTpauuu oT 1 1o 250 yacTui/n, Korjaa cTpesika u3-
MEpHUTENIbHOTO npubopa 8 HaxoauTbes jueBee oTMeTkH 0,25, a mepexiroyda-
Teb 6 B MOJOKEHUHU 1, HYKHO MEeperTH Ha KaHajl J03UPOBAHHOTO U3MEPEHUS
Y BBIMOJIHUTH I1.11. ¢ 17 1o 20.

12. YcTraHoBUTH NOCIIEN0BATENBHO NEPEKIIOYATENb 2 B nojoxenue 0,5;
0,6 m T.11.

13. TToBToputh .10 M . 11.

14. BBIKITIOYMTH HACOC, YCTAHOBUB TyMOJIep 3 B HUXKHEE MOJIOKEHHE.

HM3MepeHre HU3KMX KOHLICHTPALIUM a3Pp030J1s

15. YcranoButh nepexitouarens pazmepa yactuil 2 MKM B nonoxenue
0,4.

16. BxirounTe Hacoc, YCTaHOBMB BBIKJIOUYatTenab 3 B nonoxenue BKIL
[Ipu HEOOXOAMMOCTH MOBTOPUTH 11.9.

17. BKIIIOUUTH DJIEKTPOMEXAHUUECKUN cUeTUrK 12, ycTaHOBUB TymoOJiep 5
B nosjoxenue BKIJI.

18. YcranoBute Ha 0 2IEKTPOMEXAHUYECKNN CUETUMK 12, Ha)kaB Ha KJia-
Buly copoca 13.

IIpumeuanue: 3anmyck cyeTynka 12 mOpOWU3BOAUTH TOJIBKO IMPH CUETHBIX
KOHIIEHTpalMAX He npeBblmaromux 250 yacTui.

19. 3anyctuth cuetunk 12, Haxas kHonky 7 IITYCK. Ha nuueBoii nane-
nu npudopa Ha 50 ¢ 3aropaercs uHauKaropHas jamna 11. Cueruuk 12 nmoka-
3BIBAET KOJIMYECTBO 4YaCTHUIL, coaepxkammxcs B 1 i aspozons. Ilocne Toro,
KaK JIamIla MOTACHET, CYETYMK aBTOMATHYECKU BBIKIIOYAETCS U COXPAHSET
MTOKa3aHUe.

20. CHsTh TOKa3aHUE CUETYMKA W 3amucaTh ero B Tabsmiry. COpoc mnoka-
3aHUM POU3BOJAUTH HA)KaTHEM Ha KiaBuiry 13.

21. YcTaHoBUTH OOYEPEAHO MEpekIoUaTens 2 B nojgoxenue 0,5; 0,6; u
T.II. ¥ TOBTOPUTH 1.19 1 11.20.

22. BBIKIIIOYUTH CYETYMK, YycTaHOBUB BbikiMtouarens [IMTAHUE 1 B
HIDKHEe TmonokeHne. Ha BXOmHOW mTynep HaAeTh KOJINA4YOK, 3aBUHTHUTh
KpbIKK 14 1 15 Ha xopryc npudopa. OTKIIOUNUTE TPUOOP OT CETH.

Buumanue! BrxitoueHue n1abopaTopHOTO 000pYAOBAHUS TPOU3BOAUTCS
TOJIBKO TTOCJIE NPOBEPKHU MPENOAABATENEM 3HAHMM CTYIEHTOB IIO COJEpIKa-
HUIO JAHHOU paboTBhI.



19
3. TPEBOBAHUSA BE3OITACHOCTH

B naGoparopHoii pabote ucciaeayroTcss METOIbl U IPUOOPHI JJIsT U3MEpe-
HUS 3albUICHHOCTH W JIUCTIEPCHOTO COCTaBa IbUIM, IOPTOMY Mpu paboTe Ha
nabopaTopHOil ycTaHoBKe cienyer pykoBoactBoBatbest ['OCT 12.3.019-80
"HcnpiTanug M u3MepeHus snekrpuueckue. O6mue TpedoBaHust 6e30macHo-

CTH .

XapakTeprUCTUKA OMMACHBIX (BPEIHBIX) (DAKTOPOB,
C0O3J1aBA€MBbIX JIJa0OPATOPHOU YCTAHOBKOM

B npouecce BbInonHEeHMs 1a00paTOPHOM pabOThl yCTAaHOBKA MOXKET CO3-
JaBaTh CIEAYIOIINE ONacHbIE (PaKTOPHI:

- IOPAYXKEHUE DIIEKTPUUECKUM TOKOM;
- BO3HUKHOBEHUE T10XKapa;
- palralMOHHAs ONACHOCTb.

DneKTponuTaHue NpudOpoB, BXOJALIUMX B COCTaB YCTAHOBKHU, OCYLIECTB-
JSETCSL OT DJJIEKTPUYECKOW OJHO(A3HOM CETH NEPEMEHHOr0 TOKa C 3a3eM-
JEHHOM HeuTpanplo. Pa3Hoe HamnpshkeHue ceTu coctasisier 220 B npu yac-
tote 50 ['m.

[Ipy 0AHOBpPEMEHHOM MPUKOCHOBEHUHU K HYJIEBOMY U (pa3HOMY IPOBO-
JlaM TOK 4epe3 YEJIOBEKa MOKET 3HAUMTENIBHO NPEBBICUTH MPEIEIBHO JOITyC-
TAMBI YPOBEHb OTIIYCKAKOUIErO TOKA W MPEACTABIISAET JJIA YEJIOBEKa CMeEp-
TEJIbHYI0 ONIACHOCTb.

OnacHOCTh NOXkapa MOXKET BO3HUKHYTH NPU KOPOTKOM 3aMBIKAHUH B
ANEKTPUUYECKHUX CXeMaxX IprOOpOB.

PaguanmonHasi onacHOCTh HE MOXKET HACTYNUTh, T.K. B MpUOOpax ycra-
HOBJIEHBI YMUTATOPbl UCTOYHUKOB HOHU3UPYIOLIETO U3ITyYECHUS.

MeponpusaThs, DOBBIIAKIIME 0€30IIACHOCTH
J1a00PATOPHON VCTAHOBKH

B naGopatopHoil  ycTaHoBke wucnodbdytorcs mnpudopsl [IPUMA-01,
[TPU3-2, UKII-4, A3-5, ynoBaeTBopsitoiue TpeboBaHUsIM 0e30MacHOM JKC-
IJIyaTaluH.

B nensx yMeHbIIEHUS DJJIEKTPUYECKOW, IIOXXKApHOW U paaUuallMOHHOMU
OIIACHOCTH IPEAYCMOTPEHBI CIEAYIOLIUE MEPOIIPUATUSL:

- NPUMEHEHBl CTaHAAPTHbIE MPUOOPHI OTEYECTBEHHOTO MPOMU3BOJICTBA,
oOJaaaronire BbICOKON HaJEKHOCTBIO;

- I TOJIKJIFOYEHUS K CETH OTAEJIbHBIX MPUOOPOB MPUMEHEHBI KaOesu C
HAapy>XKHOM JJIEKTPUUECKON U30JISALHUEN;
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- B Ipubopax NpUMEHEHBI TUIABKUE MTPETOXPAHUTENH, Pa3MEILIEHHbBIE B
MecTax, 00eCIeunBaoIUX CBOOOAHBIN JOCTYI K HUM B IIPOLIECCE IKCILTya-
Taluu.

[Ipu BbIMONHEHUH TAOOPATOPHOI pabOTHl HEOOXOAUMO:

- IO/I/IEP’)KMBATh HA pabOYeEM MECTE YUCTOTY U MOPSIIOK, COOIIOAATH OC-
TOPOXKHOCTh U OBITh BHUMATEIBHBIM;

- HEMEJIEHHO OTKJIFOYUTH BCE MPUOOPHI OT MUTAIOIIEH CETU MPH MOSBIIE-
HUU 3araxa rapu, AbIMa, OTHsl, HEOOBIYHOTO IIyMa, IPU UCKPEHUH 000py10-
BaHUS;

- IpY BO3HUKHOBEHUU T10%apa Ha J1abOpaTOPHON YCTAaHOBKE CIIETYET
MPUMEHUTH JJIs1 TYIIEHUS YTIEKUCIOTHBIE OTHETYILIUTENH;

- 3aIpelaeTcs OCTaBIsATh 0e3 HaOII0IeHHs BKIOYEHHbIE TPUOOPBHI.

Buumanue! birkallinii OrHETYIINTEINb U KPAaH C TOKAPHBIM PYKaBOM
HAXOJMTCS y BXOJa B JIaOOpATOPHIO HA JIECTHUYHOM IUTOoImaaKe. TaM ke Ha
JIEKTPOLIUTKE PACIIOJIOKEH BBIKIIOUATEND HIEKTPOIHEPTUN.

4. IOPAJOK BBIITOJHEHUS JABOPATOPHOM PABOTHI

Hcnonb3ys MeToibl U IpUOOPHI, pACCMOTPEHHBIE HAMH, TpeOyeTcs orpe-
JEIUTh. MAaCCOBYI0 KOHLEHTPALMIO MBUIM B MPOU3BOJICTBEHHOM ITOMEIIECHUN
neuiemepamu [1IPU3-2, TIPUMA-01 u HUKII-4; cyeTHYy:0 KOHUECHTPAILUIO U
(pakLMOHHO-TUCIIEPCHBIA COCTAB YACTHUIL] cUETUYMKOM A3-5, a Takke BBIIOJI-
HUTH PAcCYEThl MO ONPEACIICHUIO NMapaMETPOB 3aKOHA PACHPENEIICHHs aj’po-
30JIbHBIX YaCTHIl IO pa3MepaM, OLICHUTh 3HAYEHHWE KOHUEHTpaluu a’po30-
Jell MpeuMyIleCTBEHHO (UOPOreHHOro NEHCTBUSA M MPOBECTU CPaBHUTEIb-
HBII aHAJIN3 SKCIEPUMEHTAJIBHBIX JAHHBIX O YACTOTE BO3AyXa B IPOU3BOJCT-
BEHHBIX MOMEIICHUSAX W JCHUCTBYIOIIUX CAHUTAPHBIX M TEXHOJOTMYECKHUX
HOPM; cJlleJIaTh BBIBOJIbI MO padoTe.

Ha xoHKpeTHOM mpuMepe pacCMOTPUM MOPSAOK paboOThI MO ompenaene-
HUIO MAacCOBOM M CUETHOW KOHIEHTPALUU MbUIH, METOAUKY O0OpabOTKH 3KC-
NEePUMEHTAIBHBIX JAHHBIX U BBIBOJIBI MO padoTe.

IIpeanosoxuM, 4To C LEIbI0 CAHUTAPHO-TUTHEHUYECKOTO KOHTPOJIS He-
00X0JIMMO U3MEPUTh KOHLEHTPAIMIO MbUIM B BO3/lyXE€ MEXaHUYECKOTro 1eXa,
B KOTOpPOM 00palaThIBalOTCS J€Talu U3 CIJIaBOB antoMuHus. [locne BbImOI-
HEHHUsI U3MEPEHUS MTOTYYEHHYIO KOHIIEHTpannio cpaBHUATH ¢ [1JIK.

3aTeM MPOBEPUTH YUCTOTY BO3JYIIHOM Cpelibl B COOPOYHOM IIEXE 3aBOJA
ABUALIMOHHOW ITPOMBIIIJIEHHOCTH U ONPEAENNUTH KJIACC YACTOTHI TOMELIEHNUS,
ecJIM BUJI IBUIM - MUHEpalbHas, ee IIOoTHOCTE p = 2000 kr/m’. CaHHMTapHbIe
Hopwmbl nipuBeneHsl B 'OCT 12.1.005-88 (ITpui.1), a TexHOIOTHUYECKUE HOP-
MBI - B Ta0JI. 1.

BeinonHeHne paboThl HA4YMHAETCS C OMNpPEAENIEHHs MacCOBOM KOHIIEH-
TpaluU MBUIH.
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MaccoByt0 KOHUEHTpPALMIO MbUIM B BO3AYXEe MEXaHUYECKOIo liexa orpe-
nensiem ¢ nomouisto npudopos [TPU3-2, [IPUMA-01 u UKII-4.

1. 3mepenue 3ambUIEHHOCTH BO3JyXa € NMOMOIIbIO mbuiemepa 11PNU3-2
MPOU3BOJIUTCA JIBA Pa3a B MOCJIEA0BATEIbHOCTH, YKA3aHHOW B MHCTPYKILIMH 110
pabote ¢ mpubopom. Pe3ynbTaThl n3MEpeHUs: BHOCAT B Ta0J1.3.

2. U3mepenue 3anbuieHHOCcTH ¢ nomoleto npudopa UKII-4 u [IPUMA-
01 mpou3BoauTCs HE MEHEE 3 pa3 B MOCIEAOBATEIBLHOCTH, YKA3aHHON B WH-
CTPYKIIMH 110 paboTe ¢ npubopamu. MHTepBan BpeMEeHU MEXK]y OT/ICIbHBIMU
u3MepeHusmMu 10 muH. Pe3ynbrarhl U3MepeHHil BHOCAT B Ta0a.3 M BbIUMC-
JSI0T CpeiHee 3HAUCHHE.

Tabauna 3
Tun neuie- No IToka3zanus Cpennee HNurepan
Mepa U3MEPEHUS | NBUIEMEPOB, 3Ha4YCHUE MEXKy U3-
ng, Mr/ m> MOKa3aHUW | MEPEHUSMHU,
ng, Mr/m’ MUH

[TPU3-2 1
2
I[MPIMA-01 1
2
3
UKII-4 1
2
3

B Mexanuueckom 1exe mnpu oOpabOTKe JAeTajiel W3 CIUIaBOB allOMUHUS
IIJIK B coorserctuu ¢ I'OCT 12.1.005-88 cocraBnser 2 wmr/m’. HyxHo
cpaBHuth [I/IK c BenmunmHamuy, MONYYEHHBIMU B PE3YNbTATE H3MEPEHUU
(Tabn.3) u caenatb BBIBOJ(YIOBIETBOPSIOT WM HET TPeOOBAaHUSAM CaHUTap-
HBIX HOPM PE3YJIbTaThl 3aMEPOB).

3. laniee mpuUCTyNarOT K U3MEPEHHUIO CUETHOM KOHUEHTpALMKU U (ppaKiu-
OHHO-/IMCIIEPCHOIO COCTaBa MbUIM B YUCTOM KOMHATE C MOMOIIbIO CUETUHKA
A3-5.

CHavana moAroTaBiIuBalOT TabJUIy JJIsl 3aMUCU PE3YJIbTAaTOB U3MEPEHMUS
u ux 00pabotku (Tabdn.4). 3arem MOAroTaBIMBAIOT K padote cueTunuk A3-5 u
MPOU3BOJAT U3MEPEHUE AUCIIEPCHOTO COCTAaBa YACTHUII, MOCIEA0BATEIBHO yC-
TaHaBJIMBas MEPEKIIoYaTeIeM 3HAYeHUs] HUKHEW rpaHulbl JUaMeTPOB peru-
CTPUPYEMBIX YacTUL. Pe3ynbTarhl U3MepeHus 3anuchbiBaloT B Ta01.4 (cToNOeI]
2). OcTanbHbie CTOJOIBI TaOauIlbl 3anoiaHser DBM npu oOpaboTke pe3yib-
TaTOB U3MEPEHUM.

B cronOue 3 yka3piBaeTcsi MHTEpBaN JUAMETPOB yacTull. [l Kaxoro
WHTEpBaia JMAMETPOB YacCTHUIl I HAXOAUTCS CPeJHeE 3HAYeHHE JHAMETPa,
npejcTaBisitoniee coOol cpeaHee apupMeTHUECKOEe U3 KpallHUX 3HAUYCHUI

nauaMeTpoB aanHoro untepsana (di), KoTopoe BHOCHTCS B CTONOEIT 5.
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HYTGM MMOCJIACAOBATCIIBHOIO BbIYUTAHUSA COOTBETCTBYIOHIUX 3HAUYCHUM
KOJIMYCCTBA 4aCTHUIl, YKa3aHHbIX B CTOJI6I_IG 2, HAaXOoOUTCsA KOJIMYCCTBO HacC-

THI[ JJIs KaXI0ro uHrepsana ki (cronder 5). OOLIee KOJIMYECTBO YACTHIL

N, conepsxamuxcst B 1 71 BO3ayXa, COCTaBIsET CyMMY CTOJIOIA 5, 94TO yKa3bl-
BaeTcs B KOHLE cToiOLa. PaznenuB KonruecTBO YacTHIl B JAHHOM MHTEpBaJie

ni wa ux obuiee KoauyecTBo [V, MOIYyYaroT JOJK0 YACTHI] IS KaXKI0ro WH-
TepBana,(crouber 6).

Hakoniennast 1oy 4acTuil onpejensieTcsl myTeM NpuOaBlieHHus mocie-
OYIOLEW NOJIM 4YacTUL] K npeapiaymeil. [lomydeHHble pe3yiabTarsl 3amluchl-
BAaIOTCs B cTOJIOEL 7.

Wcnonb3ys nanueie Tadnuisl 4 ¢ nomompbio OBM , onpenensitorcs na-

pameTpsl Jorapu(pMUIECKH HOPMAJILHOTO 3aKOHA paclpeneneHus (o - cpel-

HEKBAIPATHYECKOE OTKIOHEHHE JIOrapu()MOB JUaMeETpoB yactuil U do -
CpPEIHEr€OMETPUUECKUN TUAMETP YACTHIL).

Tabauua 4

Hwxnss Kon-Bo WNurep- | Cpennnii | Kon-o | lons | Hakon-
rpaHuna YacCTULL BaJl Ma- | JUAMETP | 4acCTHULl | YacCTHL, | JICHHas
IHaMeT- METPOB, | J-ro UH- | B I-M JOJIA

poB, |N(d >dHrp),| MKM | reppana, | unrep- | n;/ N | HacTul,

dHrp, IOT. di , MKM BaJie, F(d)

MKM n; , mir.

0,4 0,4-0,5 0,45

0,5 0,5-0,6 0.55

0,6 0,6-0,7 0,65

0,7 0,7-0,8 0,75

0,8 0,8-0,9 0,85

0,9 0,9-1,0 0,95

1,0 1,0-1,5 1,25

1,5 1,5-2,0 1,75

2,0 2,0-4,0 3,0

4,0 4,0-7,0 5,5

7,0 7,0-10 8,5

10,0 >10.0

N =

B 3axnrodenue cieayeT OLEHUTh Pe3yJbTaThl MCCIEIOBAaHUS 3allbUICHHO-
CTU B COOPOYHOM II€X€e, CPABHUTH UX C TEXHOJIOrMYECKUMHU HopMamu(Taoi. 1)
u onpenenutsh Kiiace ymcTorsl.

B cooTBeTcTBUM C PAacCMOTPEHHBIM BBIIIE TPUMEPOM U3MEPEHHUSI 3aIlbl-
JIEHHOCTH BO3]lyXa B MPOU3BOJICTBEHHOM IMOMEIICHUU JIJIsi BHITIOJIHCHUS Jia-
O6opatopHOit pabOThl HEOOXOIUMO:
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- U3MEPUTh MACCOBYIO KOHIIEHTPALUIO MBUIM B IPOU3BOJICTBEHHOM IOME-
LICHUU;

- U3MEPUTh CUYETHYIO KOHLEHTPALMI0 U (PPaKIUOHHO-AUCIEPCHBIN CO-
CTaB IbUIM B ITPOU3BOJICTBEHHOM NOMENIEHNUN;

- MPOU3BECTU 00PAOOTKY IKCIIEPUMEHTAIBHBIX TaHHBIX;

- Ipou3sBecTH pacueT Ha IBM nmapameTpoB 3aKoHa pacupeneneHus o u dy;

- paccumrarh "cpenuue" auaMeTphl adpo3oibHBIX dacTul dig  dg, d3g
(Tabn.2);

- OLEHUThL PE3yIbTAThl DKCIEPUMEHTAILHOIO MCCIEIOBAHUS 3aIbUICHHO-
CTH B IIPOM3BOJCTBEHHOM MOMENICHHWH, CPABHHUB UX C CAHUTAPHBEIMU M TEX-
HOJIOTHYECKUMH HOPMAaMU;

- cOpMYIMPOBATE MO PE3yNbTaTaM HCCIENOBAHUS PEKOMEHAAINU 10
YMEHBIIEHUIO 3aIbUIEHHOCTH B MPOU3BOACTBEHHOM ITOMELIEHHH.

5. O®OOPMJIEHUE OTYETA

OT4eT NOKEH COAEPIKATD:

- OMHCAaHKWE BPEIHOTO JCWCTBUS MBLIM HA OpraHU3M 4YeJOBeKa U KayeCTBO
M3TOTaBIMBACMBIX U3/ICITHI;

- ICXO/HbBIC TaHHEIC;

- (yHKIMOHAJIBHBIE CXEMBI PUOOPOB, UCIIOJIB3YEMBIX B padboTe;

- pacueTHbie (HOPMYIIBI ¢ 0003HAYEHUEM UX JJIEMEHTOB;

- pe3ynbTaTbl M3MEPEHUs CYUETHOW KOHICHTpAuu U (PaKIHOHHO-
JAMCTIEPCHOTO COCTaBa MbLIM B MPOM3BOACTBEHHOM MOMEIICHUH U 00paboTKy

SKCHEPUMEHTANILHBIX JaHHBIX (Tabu1.4); pe3ynbTaToB pacuetao u dy;

- . pesynbTaThl pacuera "cpeaHux" IUAMETPOB adpO30JLHBIX YacTull dyg,
d2, dso;

- BBIBOJIBI TIO PE3yJibTaTaM MCCIIEOBAaHUS U PEKOMEHAAIMH 110 UCTIONb30-
BAaHUIO BO3MOKHBIX MEpOTPHUSATHI, HAMpPaBICHHBIX HAa yYMEHBIICHHE 3aIlbl-
JIEHHOCTHU B NMPOU3BOACTBEHHBIX MOMEILEHUSX.
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HNPUJIO’KEHMUE 1

[IpenenbHO nOMyCTUMBIE KOHLEHTPALUH a3P0O30Jei
MPEUMYIIECTBEHHO (PUOPOTEeHHOTO 1€UCTBUS

(T'OCT 12.1.005-88)

No ITJIK, | Knacc
ILI1. HaumenoBaHue BeiecT Mr/M® | omac-
HOCTH
1 | AJIOMUHUI U €ro CIJIaBbl (B epecyeTe Ha allko- 2 III
MHHU)
2 | AT'OMUHNS HUTPU]T 6 v
3 | AIFOMUHUSA OKHUCH C TPUMECHIO JUOKCHIA KPEM- 2 I
HUS B BUJIE a3p030Jis1 KOHJEHCAllUU
4 | bapur 6 1\
5 | bokcutel 6 1\
6 | bopa xapbun 6 v
7 | Bonbdpam, Bonshpama kapOoua ¥ CHITHITUA 6 v
8 | 1aTOJIUTOBBIN KOHLIEHTPAT 4 111
9 | JIuCTeHCUIUIMMAHUT 6 v
10 | Jomomut 6 v
11 | ’Kene3Hplil arnmomepar 4 111
12 | ’)Kene3Hble OKaThIIIN 4 111
13 | 3epHoBas nbuIb 4 111
14 | 3o5a roprounx claHIeB 4 111
15 | 3BecTHsK 6 1Y
16 | KpeMHHus 1MoKCU coAepKalIne MbUIN
a) KpEMHHS JUOKCHU aMOP(HBII B BUAE a3pO30Jisl 1 I
KOHJICHCAIUU TIpH cojiepkanuu 6omee 60 %
0) KpeMHHUSI TUOKCH]T aMOP(HBII B BUIE a3P030Jis 2 I
KOHJIeHcaluu 1pu coaepxkanuu ot 10 1o 60%
B) KPEMHUS JTUOKCUJ aMOP(HBIA B CMECHU C OKCH- 1 I
JaMU Maprasiia B BUJI€ a3p030Jisi KOHJEHCALUU C
coJiepKaHreM Kaxaoro u3 Hux 6onee 10%
I') KPEMHHSI TUOKCH]T aMOP(pHBIM U cTEeKII000pa3- 1 I
HBIM B BUJI€ a3p030Ji JIe3UHTErpaluu (JIMaToMuT,
KBaplIeBOE CTEKJIO, MJIABJIEHBIN KBapIl, TPEren)
1) KPEMHHUS JUOKCHUJI KPUCTAJUTMYECKUI Mpu co- 4
JnepxaHuu B nbln oT 2 10 10%
17 | KpeMHeMeaUCTHIN cruiaB 4 I11
18 | Kpemuust kapOun (kapObopyHn) 6 1\%
19 | JlaBcan 5 111
20 | Jlromunogopst JI-3500-111, JID-630-1, JIL[-6200-1 6 1\%
No HaumeHoBaHue BeliecTn ITJIK, | Knacc
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I0.11. Mr/™m>

omac-
HOCTH

21 | Marue3ut 10 v
22 | Menu maraug 6 v
23 | Hutpoammodocka 4 111
24 | IIp1b paCTUTEIBHOTO U KUBOTHOTO MMPOUCXOXKIE-

HUA :

a) 3epHOBas 4 I

0)MyuHas, peBecHas u Jp. (C IMPUMECHIO TUOKCH-

1a kpemHust MeHee 2 %) 6 v

B)yOsiHAs!, XJIOMYaTOOyMaXKHasl, XJIOMKOBAs,

JBHSHAS, MIEPCTSIHAs, MyX0oBasi U Ap.(C MPUMECHIO

nuokcuna kpemuus 6omuee 10%) 2 v

I')C MPUMECKIO0 THOKcHAa KpeMHus ot 2 110 10 % 4 v
25 | Cepa sneMeHTapHas 6 v
26 | CMOI010JIOMHUT 2 111
27 | Tutad u ero TMOKCHUJ 10 v
28 | YUyryH B cMmecH € 351eKTpokopyHAoM 10 20 % 6 1Y
29 | DnEeKTpOKOPYHI, INEKTPOKOPYH XPOMHUCTHIN 6 1\

HNPUJIOKEHME 2

CootBeTcTBHE 0003HAYEHHH Ki1acca YUCTOTHI, yCTaHABIMBAEMbIX 110
I'OCT P 50766-95 u panee ucnonab3yeMbIMi 0003HAUEHHUSIMU 110
OCT 11.14.3302 , a taxxe o6o3HaueHusiMu ctanaaptoB CILIA u Anonun

I'OCTP Fed-Std Fed-Std OCT JIS
50766-95 209E 209D 11.14.3302 B 9920
CIIA CIIA Snonus
PO - - - -
P1 - - - 1
P2 - - - 2
P3(1) M 1,5 1 1 3
P 4 (10) M 2,5 10 10 4
P 5 (100) M 3,5 100 100 5
P 6 (1000) M 4,5 1000 1000 6
P 7 (10000) M 5,5 10000 10000 7
P 8 ( 100000) M 6,5 100000 100000 8
P 9 (1000000) --- --- --- ---
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