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JlaGopaTopnas padora 1
WCCJIIIOBAHUE 3ATPSI3SHEHUA BO31YIIIHOM CPEJbI
TOKCHUYHBIMU (BPE/IHBIMHW) U B3PBIBUATBIMU 'ASAMU

Ilenv pabomwbi: 03HAKOMHUTHCS CO CBOMCTBAaMH, MECTaMH BO3MOXXHOTO
MOSIBJICHUSI HamOoJiee paclpOCTPAHEHHBIX BPEIHBIX, TOKCHYHBIX W B3PBIBUATHIX
ra30B, METOJIaMU M CPEIICTBAMHU MX OIMPEAENICHUS, KOHTPOJS M OICHKH COCTOSHUS
aTMOC(epbl, HAyUYUTHCS MPOBOJAUTHh H3MEPEHUS KOHIICHTPAIIUH PA3TMIHBIX Ta30B U
MIPOU3BOINTh TUTUEHUUICCKYIO OIEHKY COCTOSIHHS BO3IYIIHOW CPEIbI, MOIYYIHThH
HEKOTOpbIE HABBIKU MPOBEJCHUS HAYYHBIX HCCIIEIOBAHUM, OTPAOOTKH U aHAIM3a
pe3yIbTaTOB SKCIIEPUMEHTA.

Cooeporrcanue padompr: 1. V3yuynth yCTpPOWCTBO M TPUHLMN ACHCTBUS
UMEIOIINXCS TA30aHAIM3AaTOPOB U HAYUUTHCS MOJIH30BATHCS UMH.

2. TlpowsBecT u3MEpEHUs KOHIICHTPAMK BPEAHBIX W B3PHIBUATHIX
ra3oB B Pa3jMYHbIX TOYKaxX (Ha BHICOTE W IUIOLIAAM) MOJIEIU TOPHON BBIPAOOTKH,
HapuCcoOBaTh TPpaPUKU M3MEHECHHsI KOHIICHTpAIIMi METaHa M YTJIEKHCIIOTO rasza 1o
BBICOTE MO/IEJIH, BBIMIOJHUTh UX ONMKUCAHUE U aHAIIU3, CJIeTIaTh BBIBOIBI O IPUUMHAX
W3MEHEHUH ¥ COOTBETCTBUU COCTaBa BO3/IyXa B MOJIEIH JIOMTyCTUMBIM HOPMaM.

3. BBHIMOTHUTE KOHTPONH COCTaBa BBIXJIOMHBIX Ta30B JBHUTATEICH
BHYTPEHHETO CTOpAaHMs aBTOMOOWJIEH Ha Pa3jIMYHBIX pekUMax paboThI, clenaTh
aHaMW3 pe3yJbTaTOB M OIEHKY COOTBETCTBHS COCTaBa TUTHCHUYCCKUAM

HOpPMAaTUBAaM.

1. OBUIIME CBEAEHUSA
N3BecTtHo, uTOo atmocdepHblii BO3ayx coctoutr u3 aszora (78,1 %),
kuciopoaa (20,95 %), yraekucnoro raza (0,03 %), UHEPTHBIX U JPYTrUX ra3oB
(oxoiio 1 %).
B ropsbpIx BbIpaOOTKax U HEKOTOPHIX MPOU3BOICTBEHHBIX TIOMEIICHUSIX (Ha

XUMHUYCCKUX U MCTAJUTYPIrUYCCKHUX NPEANPUATUAX, B KOTCIbHBIX, I'AJIbBAHNYCCKHUX
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U Ky3HEYHBIX LI€XaX, B KaHAJIM3aUMOHHBIX KOJIOAUAX, B IOMELIECHUSX, I/
YCTAaHOBJICHBl ~ JBUTATEIM  BHYTPEHHETO  CrOpaHHs, KOMIIPECCOPBI,  TIJ€
UCIIOJIB3YETCSl MPUPOAHBIN ra3, BEAYTCS CBapOYHbIE pabOThl M Jp.) BO3AYX IO
COCTaBY MOJKET 3HAYUTEIBHO OTIMYaThCs OT arMochepHoro. M3meHenue cocrasa
BO3JlyXa IPOMCXOJWUT BCJIEACTBHE YMEHBIIECHUS COJIEPKAHMUS KHUCIOPOAA,
YBEJIMYEHUS] KOHLIEHTPALMK YIJIEKUCIIOTO ra3a U a30Ta, 3arpsi3HEHNUs TOKCUYHBIMU
U B3pbIBUATBIMU Ta3amu (okcujaoMm yriepoaa (II), nuoxcumom cepel, OKcHIaMU
a3oTa, (OpMaJbAETUAOM, BOJIOPOJOM, METAaHOM M Jp.), TOKCUYHBIMU HapaMu
(akponenHa, OeH3UHA, PTYTH U Jp.), BPEIHBIMU U B3PHIBUATHIMH MBUIIMU U CAXKEH.

B 3aBUCMMOCTM OT CTENEHUM CHIKEHUS COJEpKaHUS KHUCIOpoJa H
KOHIIEHTpAllUd TOKCHUYHBIX MJIM B3pbIBYATHIX Ta30B arMmocdepa B TOPHBIX
BBIPA0OTKAX M MOMEIICHHUIX MOXKET CTaTh YAYLUUIMBOM, ATOBUTOMN (OTPaBIISIOLICH )
U B3pbIBOONAcHO. BcnenctBue dero 6e30macHOCTb, M HEPENKO M caMa KU3Hb
o€, paboTaloluX B TOPHBIX BBIPAOOTKAX U HEKOTOPHIX MPOU3BOACTBEHHBIX
NOMEIICHUSIX, B 3HAYUTEIBHOW MeEpe 3aBUCIAT OT COAEpPKAaHUA KHUCIOPOAa,
SAJOBUTBIX W B3pBIBUATBIX Ta30B B HUX arMmocdepe. MMeHHO mno3TOMY B
COOTBETCTBUHM C JEHCTBYIOIIUM B Halle CTpaHE 3aKOHOAATEIBCTBOM COJIEPKAHUE
KHCJIOPOJIa U TMpeebHO JTOMYCTUMbIE KOHLIEHTPALUNA TOKCUYHBIX U B3pPhIBUATHIX
ra3oB B arMmocgepe IaxT, PYJHUKOB KapbepoB U paboueil 30HE HEKOTOPBIX
MPOU3BOJICTBEHHBIX MMOMENIEHUI CTPOro PErjaMEeHTUPYIOTCS U PETYISIPHO
KOHTPOJIUPYIOTCS.

KoHTposb ocyuiecTBisieTcss WM IyTeM oTOopa npo0d Bo3Ayxa H
MOCJIEIYIOUIEr0 aHaiu3a UX B JIabopatopuu (Ja0OpaTOPHBIA METOM), WM IyTEM
3aMepa COJEpKaHHWsl TOTO WM HMHOIO ra3a B BO3JyX€ HEMOCPEIACTBEHHO Ha
pabodyeM MecCTe € MOMOILBI0 CHEHMAIBHBIX ra30aHAIN3ATOPOB (IKCIPECC-METOA
WA OTNIEPAaTUBHBIN KOHTPOJIb).

JIaGopaTopHbIif METOJ aHaMU3a BXOAUT B (PYHKIUH CIIEHUAIBHBIX CITYXkKO
(BI'CY, rocynapcTBeHHOM CAaHUTAPHON MHCIIEKLIUU U Ap.).

OnepaTuBHBIM KOHTPOJIb cOocTaBa aTMochepsl (coaepKaHHsl OTIEIbHBIX

ra3oB) B TOPHBIX BhIpA0OTKaX (MOMEIIEHUAX) MPOU3BOIAT pabouue U MHKEHEPHO-
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texuudyeckue padotauku (MTP), ocymecTBustomme HAA30p 3a BEICHUEM

COOTBETCTBYIOIIMX paboT. B Tabn.l mnpuBeneHsl MpPEAeNbHO JIOMYyCTHMbIE

koHneHTparuu (I1IJIK) oTnensHbIX Ta30B B pyaHHYHOM aTMocdepe, B Tabm.2 —

[IJIK BpemHbIX BemIECTB B BO3AyXe pabouyeli 30HBI MPOU3BOJACTBEHHBIX
IOMEIIEHUH.

Tabmuma 1

[IpenensHO AOMYyCTUMbIE KOHIIEHTPAIMU OTACIbHBIX Ta30B B PYJTHUUHON

atmocdepe. [IpaBuna 6e3onacHocTH B yroabHbIxX mmaxTax (I16 05-618-03)

(U3BJICUCHMUS)
Ha3Banwue raza dopmyna HAK
%(00.) mr/m®

1 2 3 4
Kucmopon O, 20,0
Vriaekucnslii ra CO; 0,5
Oxcup yraepona 1l CO 0,0017 20
CepoBoiopon H,S 0,00070 10
Jlnokcun cepbl SO, 0,00038 10
Oxkcupsl azota NO, 0,00025 5
MeTtan CH4 1,0; 0,75; 2,0 300
bens3un 300

Tadmuma 2
[IpenensHO AOMYyCTUMBIC KOHIIGHTPAIIMM BPEAHBIX BEIIECTB B BO3IyXe

paboueii 30ub1. I 'nruennueckue Hopmatusbl (I'H 2.2.5.1313-03) (u3Bneuenus)

Benuuuna ITJIK, mr/v®
No HanmenoBanue Knacc
@opMyna | MakcuMaib- | CpeIHe-
/o BEILIECTBA OIIaCHOCTH
Has pa3oBasi | CMEHHas
1 2 3 4 5 6
1 | A3ora IuoKcun NO, 2 3




2 A3oTta okcuael (B 5 3
nepecuéte Ha NO»)
3 | A30oTHas KuCIIOTa HNO3 2 3
4 | AMMuak NH3 20 4
5 | AueroH CsHsO 200 4
6 | bensun (B mepecuére 100 4
Ha yTJIepo.)
7 | benson CsHe 15 3) 2
8 | bens(a)mupen CaoH1 0,00015 1
9 Kcunon CgHaip 50 3
10 | Meran CH4 300 4
11 | Mertanomn CH4O 50 3
12 | O30H O3 0,1 1
13 | CepHnas xucnota H,SO,4 1,0 2
14 | CepoBogopon H,S 10 2
15 | Cepbl quokcun SO, 10 3
16 | Ciupt >THIIOBBIT C,HsOH 1000 4
17 | TerpasTHIICBUHEI] CgHyoPb 0,005 1
18 | Tomyon C7Hs 150 50 3
19 | Vaiit-ciuput (B 300 4
nepecuére Ha C)
20 | Yroepona CO 20 4
MOHOOKCH]
21 | YkcycHas kucinoTa C2H40; 3) 3
22 | ®enon CsHgO 0,3 2
23 | Xiop Cl, 1 2




2. MIPUBOPBLI U METOJAUKU N3MEPEHUSA KOHUEHTPALIUN
PA3JIMYHBIX 'A30B U ITAPOB
2.1. IIpuGopsl 1 MeTOAUKA ONpeieTeHUs] KOHIEHTPAIuU MeTaHa,

YIJIEKHUCI0T0 ra3a, KHCJI0poaa 1 TOKCHYHbIX ra3oB B PYIHUYHOM BO31YyX€

JIJist KOHTpOJIE cocTaBa PYyIHUYHOM aTtMocdepbl HEMOCPEICTBEHHO Ha
MecTe BeJIeHHUs PaboOT WIM TpPU Pa3BEIKE TOPHBIX BBIPAOOTOK MPUMEHSIIOTCS
CJIeIyIoUIMe EPEHOCHbBIE Ta300IpeAeUTeNu: maxTHbie nHTepPepomerpsrl 11IN-6,
[II1-10, N-11, WUT'A; razoananuzatopel xumudeckue ['X-5, I'X-6, I'X-M,
mynbpTUTazoananu3atopel MX-2000, MX- 2100, mMeTaHOMETpPBI-CUTHATH3ATOPHI
tepmoxumuueckue MCT u ap.

Hlaxmnoii unmepgepomemp 1111-10 npencrapisier coboil mepeHOCHOM
npubop, TMpeAHa3HAYEHHBIM JUIsi ONpeAeNieHWs KOHIEHTpaluu MeTaHa |
YIJIEKHUCIIOTO Ta3a B PyIAHUYHOM Bozayxe. I[IpuGopoM MOryT moJIb30BaTHCA
BEHTWJIALIMOHHBINA Han30p U U TP maxr.

Ipunyun pabomwr npubopa. IlpuHiun neicTBus npubopa OCHOBAaH Ha
SABJICHUM 3aBUCHUMOCTA M3MEHEHHS ONTUYECKOW IUIOTHOCTH AaHaJIW3UPyEMOrO
BO3/1yxa oT KoHUeHTpauun B HeM CO; u CHa.

PabGoTta mpubopa opranm3oBaHa Tak, YTO JIBa KOTEPEHTHBIX JIyda CBETa
MPOXOJST COOTBETCTBEHHO YEPE3 UUCTHIN BO3AYX U COAECPKAIIUNA YKa3aHHbBIC Ira3bl.
[Tpu HaMOXKEHUU ITHUX JIydeil co3maercs uHTepdepeHIMOHHas KapTuHa, KOTopas
MOJKET CMEIIAThCSl MPU U3MEHEHUU ONTHUYECKOM IUIOTHOCTH AHAIU3UPYEMOTO
Bo3ayxa. Bemmumna  cmemenus — IIponmopnuonanbHa  pasHOCTH — MEXKAY
MOKa3aTeJIIMH TIPEJIOMJICHHUS CBETAa MUCCIIEYEMOM Ta30BO CMeCH U aTMOC(EPHOTO
BO3/1yXa, a CJIEI0BATENbHO, KOHUEHTPALUH ONPEAEIIEMOr0 KOMIIOHEHTA.

NuTtepdepeniimonHas KapTUHA MMEET JBE 4YepHbIE MoJochl. McxomHoe
(HyJeBO€) TMOJOXKEeHUE WHTEeP(EPEHIIMOHHOW KapTUHBI (DHUKCUpYETCS IyTeM
COBMEILIEHHUS JIEBOW YEPHOU MOJIOCHI C HYJIEBOM OTMETKOW HEINOJABUXHOMW IIKAJIbI.
[[Ixama mpubopa ¢ paBHOMEPHBIMU JACICHUSIMH TpaJydpoBaHa ¥ mporeHTax (1o

o0bemy). [lena nenenus mxkanst 0,25 % (00.).



Koncmpyxkyus npubopa. Obmuii Bua npudopa 6e3 dyTisipa mokaszaH Ha

puc. 1.

Puc. 1 O0muit Bug maxtaoro uatepdpepomerpa UIN-10

Ha kopmyce mnpubopa pasmemens:: mrynep 1 ans 3abopa mpoOsbl
PYAHUYHOTO BO31yXa; PacHpeAcIMTENbHBIM KpaH 2; okynsap 3; mryuep 4, Ha
KOTOPBIN HajieBaeTcsl TpyOKa pe3MHOBOM TPYIINM; MUKPOBHUHT 5 JIJISl IEPEMEILEHUS
UHTEP()EPEHIIMOHHON KapTUHBI B TOJIE 3PEHUS OKYJsSIpa; Mepekiodaresb 6 s
MIEPEMEILICHHS Ta30BO3AYIIHOM Kamepsl B nojiokenue «M» — namepenne u «K» —
KOHTPOJIb; KHOIKA 7BKJIOYEHUS UCTOYHUKA CBETA; IMATPOH C JIAMIIOM §; KpBILIKA
OTJIEJICHUS C TIOTJIOTUTEIbHBIM aTPOHOM 9.

BuyTpu xopmnyc npubdopa pas3zeneH neperopojkaMu Ha TpU OTAeseHus. B
MIEPBOM OTJECICHUN pa3MeENaloTcs ONTHYECKHE JeTaiau mpuoopa (puc. 7.2 u 7.3):
namna HakanuBaHus JI; koHaeHcopHas nuH3a K; miuockonapasienbHas MmiacTUHKA
(3epkasio) 3; MOJBMXKHAS Ta30BO3IYIIHAs Kamepa A, MMEIas TP CKBO3HBIX
noigoct — 1, 2, 3, OrpaHUYCHHbBIC TIJIOCKOMAPAICIbHBIMU CTEKJISHHBIMU
miacTUHamMu 4; mpu3Mbl MOJTHOro BHyTpeHHero orpaxenus 11 u Ili; 3epkano 3i;
3putenbHas Tpyda ¢ oosektuBoMm Ob, okymspom OK u meneBoit nuadparmoii ¢
oTcyeTHOU mmKanou I1I.

Ha puc. 2 noka3aH xoj qy4yel Npy ONpeaeIeHUN COACPKAHUS METaHa WU

YTJICKHUCIIOTO Ta3a. B sTom CJIydac CBCT OT JIaMIIbl HAKaJIMBAHUA JI IIpOXOaUT YCPEC3



KOHJEHCOpHYI0 JMH3Yy K M mapajienbHbIM MYyYKOM NAJaeT Ha 3epKano 3, ruae

ITY4YOK CBCTA pa3jiaracTcCs Ha JiBa KOICPCHTHLIX JIyda.

Puc. 2 Onrtuueckast cxema untrepdepomerpa IIM-10 (xon mydeit npu

OIIpCACICHUU KOHHGHTpaI_II/Iﬁ MCTaHa U YIJICKHCJIOTO ra3a)

ITepBblii Ty4 cBETa OTpa)kaeTcsl BEPXHEN I'PaHblo 3epKaia 3, IPOXOIUT IO
nojgoctTssM 1 W 3 Tra30BO3AYIIHOM Kamepbl, KOTOPHIE 3aIlOJHEHBI YHCTHIM
aTMOC(EepHBIM BO3AyXOM, oTpakaercs npusmamu II, I1; U mocne AByXKpaTHOTO
MPOXOXKIEHUS 110 MOJOCTIM | ¥ 3 BBIXOAUT U3 KaMephI.

Bropoii n1yu cBeTa, OTpa3sUBLIMCh OT HWXKHEH MocepeOpeHHOl TIpaHu
3epkaja 3 U MpEeJIOMHUBILIMCH HA €r0 BEPXHEH IpaHU, MPOXOJUT Yepe3 MOJIOCTh 2
ra3o0BO3AYIIHOW KaMephbl, 3alIOJTHEHHOW PYAHUYHBIM BO3/IyXOM, MOCIIEC OTPAXKEHHUS
npusmamu I1, I1, n yeTbIpexKpaTHOTO MPOXOKACHUS MOJIOCTH 2 BBIXOIUT U3 HEE.

Ob6a myda cBeTa, BBIWIAS W3 KaMmephl, MOMAJAI0T Ha 3epKajgo 3
OTPAKEHHBIE €TO BEPXHEU M HUIKHEW TPaHSAMU CXOIATCA B OJUMH CBETOBOM NYYOK,
KOTOPBIM 3epKajioM 31 OTKJIOHSIETCS MOJl MNPSMBIM YIJOM W HampaBisieTcs B
oowektuB Ob.

Breiiins w3z obbexktuBa OB, Ty4ok cBeTa MNPOXOJIUT uepe3 IIEIEBYIO
nuagpparmy I ¢ orcuerno#t mkanoi B okynsap OK, uepe3 koTopslii Habm01a€TCS

uHTEeppEepeHIIMOHHAsT KapTuHA. [Ipy 3TOM Jydyd cBeTa MPOXOJAAT Yepe3 pas3Hbie
9



ra3oBO3AYIIHBIE  CpPEIbl, B  pE3yJbTaT€ 4YE€ro IPOUCXOAUT  CMEIICHHE
UHTEP()EPEHIIMOHHON KapTUHBI OTHOCHUTEIBHO HYJIEBOW OTMETKH ImKaibl. [lo
BEJIMYMHE OTOTO CMEUICHUS  IPOM3BOAUTCS  ONPEIEICHUE  IPOLIEHTHOIO

COJACPIKAaHUA MCTAaHA U YTJICKHUCIIOTO Ia3a.

OK
-
M 5 w
4 e e &
AR 120 (! OB
4
3
I, 3,
K J1

Puc. 3. Ontuueckas cxema unrepdepometpa [IN-10 (xox mydeit npu

YCTaHOBKE U IPOBEPKE HYJIS)

Ha puc. 3 mokazan xox nydeld mpu YCTaHOBKE W IPOBEPKE HYJIEBOTO
MOJIOKEHUS! MHTep(PEepEeHUNOHHON KapTHHbL. B 3TOM ciiyyae cBeT OT Jiammbl JI
IIPOXOJUT Yepe3 KOHACHCOPHYIO JIMH3Y K M mapayieapHbIMU ITy4KaMH IIaJaeT Ha
3epKaJio 3, TZie My4OK CBETa pa3/ieigeTcs Ha Ba HHTepEPUPYIOIIUX JTyya.

Oba nyya cBeTa, OTPa3MBUIMCh OT BEPXHEH M HIDKHEHW TpaHed 3epkaia,
JBaXIbl MTPOXOAAT Yepe3 MOJIOCTH | M 2 ra3oBO3IYIIHONW KaMepbl B PE3YJIbTATE
OTpaXkeHusl KaTeTHhIMU Tpansimu nipusm I1 u I1;. 3aTem o6a nyya cBeTa nmonagarot
Ha 3€pKaJIo 3, OTPaXKaroTCs €ro HWXKHEN M BEPXHEH I'PaHSIMHU U CXOIATCA B OJIUH
CBETOBOM Iy4OK, KOTOPBIA 3€pKajoM 31 OTKJIOHSETCS MOJ MNPSAMBIM YIJIOM U
HampaBisiercss B o0bekTuB Ob. BepxHsis nuH3a 00BEKTHBA BBINOJHEHA
MOJIBUYKHOM, YTO J1aeT BO3MOXKHOCTh MepeMeIiaTh HHTEPPEPEHIIMOHHYIO KapTHHY

BIOJb OTCUETHOM IIKAJIbI U YCTaHaBJIMBATb €€ B HYJICBOC ITOJIOKCHHC.
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Beriing u3 oOwvektriBa Ob, my4ok cBeTa NPOXOIUT dYepe3 IIEICBYIO
muadparmy 1 ¢ oTcuerHoit mkanoi u monagaet B okynsip OK. B atom ciiydae Ha
nyTH MHTEpPEpUPYIONIUX JIydel HaXOoJATCs MOJoCTHd 1 W 2 ra30BO3AYIIHOM
KaMmepbl. Tak Kak onTH4ecKas IauHa IMyTH 000uxX HHTephEepUpYIOLINX JTydeil cBeTa
OJINHAKOBa, HE3aBUCUMO OT TOTO OYJIET JU B Ta30BOM MOJOCTHU 2 Ta30BO3AYIIHOM
KaMepbl BO3JyX, WK JIPYro Tra3, MHTEpPEpEeHIIMOHHAS KapTHHA CMEIAThCS HE
OyZeT, T.€. OCTAHETCSI B ICXOJHOM, HYJIEBOM IOJIOKEHHUHU.

Bo BTOpOM OTAENEHNN (HUKHEM) HAXOAUTCS JTAOUPUHT, MPEACTABIISIIONTUN
co0Ol KaTylIKy C HAMOTaHHOM Ha HEW TPyOKOH M3 MOJMXJOPBUHUIA. 3/1ECh K€
MOMEIIAeTCs CyXOM 3JeMeHT Tuna 343 mJis muTaHus JamIbl. JTa 4yacTh npuodopa
3aKpBIBAETCS BBIABUKHON KPBIIIKOM.

B Tperbem otaeneHun Kopmyca npubopa pasMenieH NOrJOTHTENIbHbIN
MaTpoH. 3/1€Ch kK€ HAXOAUTCA MITYLEP, Il PE3UHOBOM IPYILN, HCIIOJIb3YEMOM MPHU
3alMOJHEHUU BO3YIIHOW JIMHUM YHCTBIM aTMochepHbIM Bo3ayxom. Ilocie
IPOKAUYKM BO3AYIIHOW JIMHMM TpuOOpa IUTYUEpP 3aKpPhIBAETCS PE3HMHOBBIM
KOJITTAYKOM.

l"azoBo3ayiHas cxema npudopa (puc. 4) COCTOUT U3 IBYX 000COOIEHHBIX
JIpyT OT Ipyra JIUHUN, Ta30BOM U BO3TYLIHOM.

B razoByro BXOAST: pacnpeAeNUTENbHbIN KpaH 4, MpeaHa3HAYCHHBIN IS
U3MEHEHUs] HampaBJIeHUs JBWKEHUS Ta30BOM CMECM B 3aBUCUMOCTH OT
onpenensemoro raza (CHy umu COy); MOTIOTHTENBHBIA TATPOH 5, pa3/ieicHHBIH
Ha JIB€ YaCTU; COEIMHHUTENbHBIE PE3UHOBBbIE TPYOKH §; Ta3zoBas MOJOCTh 2
ra3oBO3QymHOM Kamepbl. OJIHa 4YacTh MaTpOHA 3aMOJHSAETCA XUMHUYECKUM
noryiotureneM u3BecTKOBbIM (XIIN) mna mornomenuss COz u3 ra3oBoi cMecH,
Jpyrasi 4acTh — TPaHyJMPOBAHHBIM CHUJIMKAreJaeM JJIsl MOTJIOMICHUS MapoB BOJIbI.
O06e JacTy MOTIOTUTEIFHOTO TATPOHA UMEIOT (PYIIBTPHI IJIs yIIABIMBAHMS TIHLIH.

B BO3aymHyro JMHMIO MpuOOpa BXOIAT: IWITyHEep 6; COEAMHHUTENIbHbIE
pe3uHoBble TPyOku 9; Bo3mymIHbIE TMOJOCTH 1 W 3 Ta30BO3AYLIHONW KaMephl,

7abupuHT 7, TpeaHa3HAYEHHBINM ISl TOAJICPKUBAHUS B BO3AYIIHOW JIMHUH
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npubopa JaBICHUS, PaBHOTO aTMOCHEpPHOMY, H COXPAHEHUS YHCTOTO
aTMOC(EPHOTO BO3IyXa.

[Ipu onpeneneHnn MeTaHa PyITHUYHBIA BO3/IyX YEPE3 PACHPEACIUTENbHBIN
KpaH IOIAIA€T B OTJEJICHUE MOTJIOTUTEIBHOTO MaTpoHa, 3anoaHeHHoe XIIW, rae
ounmaercsi or COj. 3aTeM BO31yX IO COCAMHHUTEIILHON TpyOKe MomnmagaeT B
OTZEJICHHE TMOTJIOTUTEIBPHOIO TATPOHA, 3allOJHEHHOE CHJIMKarejaeM, TI€ OH
OUMIIIAECTCS OT MapOB BOJBI U MbUIH. Jlaniee monagaeT B MOJIOCTh 2 Ta30BO3AYIIHON
KaMephbl, OTKYJIa Yepe3 PE3UHOBYIO IPYIIY BBIXOAUT B aTMOCdepy.

IIpu onpenenennn CO; pyAHUYHBIA BO3IyX YE€pe3 pPACHPEACIUTEIIbHBIN
KpaH U COCIUHUTENIbHYIO TPYOKY cpa3y MOMajaeT B OT/EJICHUE MOTJIOTUTEIHHOTO
naTpoHa, IA€ OYMIIAeTCAd OT BJIarM M NbUIM U Jajiee IOMNaJaeT B MOJIOCTh 2
ra3oBO3/yIIHONW Kamepbl. Hampasienue nBUXEHUS aTMOC(HEPHOTO M PYIHUYHOTO
BO3]lyXa MPH 3aCaChIBAHUU UX B MPUOOP MOKa3aHO Ha pUcC. 4 CTpEIKaMH.

[lepen cmyckoM B maxTy MpUOOp IOJDKEH OBITH MOATOTOBJIEH K padoTe.
[lepen HauvamoMm HSKcIuTyaTaluu Mpubopa (O0COOEHHO TMOCiE JJIUTEIBLHOIO
XpaHEeHHs) HEOOXOJUMO TMPOBEPUTH PaOOTOCMOCOOHOCTH  MOTJIOTHUTEIHHOIO
narpoHa. B ciydae He0oOXOAMMOCTH HaJA0 CMEHUTh cuwiukareab U XIIW B

COOTBETCTBHUM C MHCTPYKLHUEUN IO IKCIUTyaTALINH.

Puc. 4. I'az0BbIe 1 BO3AYIITHBIE TUHUN UHTEPHEpPOMETPa
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[IpoBepuTh HCIPABHOCTH PE3MHOBOM Tpymu. [ns 3TOoro HeoO0Xoaumo
CKaTh IpyUly PYKOW W, 3a)KaB KOHELl €€ PE3HMHOBOM TPYOKH, MPOCIEANTh, KAK
OBICTPO pacHpaBisieTcsl Tpyllla B pa3xkaTol pyke. PesuHoBas rpyina, mpurogHas
Ui paboThl, HE JOJDKHA paclpaBisThes. B cimydae ObICTpOro pacmpaBieHHs €€
CJIEyEeT 3aMEHHUTb.

[IpoBepuTh TEPMETUYHOCTH Ta30BOM JiMHMM HOpudopa. [ns sToro
PE3UHOBYIO TPYOKY Ipylld HaAeTh Ha mmtyuep (cMm. puc. 7.1), 3aKpbITh IUIOTHO
mTynep | u mpousBecTu cxkaTue rpymd. ['a3oBas JIMHHUS repMETHYHA, €CIIU MOCIIE
pazxaThs pyKd Tpylmia He pacopasisgerca. [lpu OwsicTpoM pacmnpaBieHUH
HEO0OXOJIMMO HaTH U YCTPAHUTh HEUCIIPABHOCTH Mpudopa.

[IpoayTh BO3IYLIHYIO U Ta30BYIO JIMHUU IMpUOOpa YHCTHIM aTMOC(EPHBIM
BO3JIyXOM MOJKHO CIEAYIOIHUM o0pa3oM: mpuOOp BBIHYTH U3 (yTispa, CHATH
KPBILKY 9 ¢ OTAENeHUs, B KOTOPOM HAXOIAUTCS IOTJIOTUTENBbHBINA IATPOH, CO
mryuepa 6 (cM. puc. 4) CHATh PE3UMHOBBIM KOJIIAYOK M HAa €ro MECTO HaJEeTh
PE3MHOBYIO TPYOKYy M3 KOMIUIEKTa MpUOOpa, BTOPOW KOHEI KOTOPOW HAaJleTh Ha
mTyuep 4 u cnenarb 5—6 cxatuii rpymu. [locne npokadynBaHusi YUCTBHIM BO3AyXOM
BO3JYILIHOM M ra30BOW JIMHUM IITyLEp 6 3aKPBITh PE3MHOBBIM KOJIMTAYKOM U HAJIETh
KPBIIIKY, a TPUOOP MOMECTUTD B PYTIIsIp.

Haxxathb KHOIKY BKIIIOUEHHUS JIaMIIbl M TOCMOTPETh B OKyJsip. Ecnm
UHTEPPEPEHIIMOHHAsT KapTHHA M IIKaJla OKaXyTCs HEYETKUMH, BpalleHUEM
OKYJIsIpa JOOUTHCS UX PE3KOTO U300paKEeHHUS.

VYcTaHOBUTH MHTEPPEPEHIIMOHHYIO KapTHHY B HYyJIEBOE MoJioKeHHe. Jlms
ATOTO MepekiIouaresb 6 (cMm. puc. 1) nmocrtaButh B nonoxenue «K» u, Habmonas B
OKYJISIp 3@ IOJIO)KEHHWEM HWHTep(EpPEeHIIMOHHON KapTUHBI MEMJIEHHO BpallaTh
MUKPOBUHT 5 JI0 COBMEIIECHUS JIEBOM YEpPHOM MOJOChl HHTEphEepEHIIMOHHON
KapTHUHBI C HyJIEBOM OTMeTKoil 1mikanel. [loctaBuTh mnepekntouarens 6 B
nosioxxenue «My». Ilomectuts mpubop 11 GyTIIsp.

B unmepgepomempe 1IU-11 nepemerneHue ra3oBO3AYIIHOM Kamep B
nosioxkeHue «K» mpons3BOAMTCS Ha)KaTHEM Ha COOTBETCTBYIOIIMI MEPEKIIOYATEINb

C MPYKMHOM, KOTOpast 3aTEM aBTOMATUYECKH NEPEBOJIUT €T0 B MojoxkeHue « .
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IIpu ompeneneHun coAep’KaHWs METaHa PacCHpPElEIUTENbHbIA KpaH (CM.
puc 7.1.) craButcs B nosnoxenue «CHg». [lyTeM Tpex cxaTuil pe3nHOBOM IpylIn
npo0a pyAHUYHOIO BO3/lyXa Yepe3 WITylep | uiu pe3u- Houylo TpyOKy, HaJIETyIO
Ha A3TOT IITyLEp, MpoKaunBaeTcs uepe3 mnpubdop. Ecnm wabpauublii B mpubop
PYIHMYHBI BO3IyX COJIEPKHUT MeETaH, TO HHTepdEepEeHIIMOHHAs KapTHUHA
CMECTHUTCSl BIIPaBO BJAOJb MIKaibl. [Ipu HAOMIOACHUN B OKYJSIP MO CMEIICHHOMY
MIOJIO’KEHUIO JIEBOM YepPHOU MOJIOCHl UHTEPPEPEHIIMOHHONW KapTUHBI IIPOU3BOAUTCS
OTCYET JIEJICHUI MIKaJbl, U PE3YJbTAT BbIpAXKaeTcs ¢ TOUHOCTHIO 10 0,1 %.

JUIs MOBTOPHOrO OIpPEAENCHHs] COJEpKaHUSI METaHa IpeaBapHUTEIbHON
MOATOTOBKHU MpuOopa He TpedyeTcs, Tak Kak Mmpu TpexkpaTHoMm [IpokaunBaHuu
rpyliei ra30Boil JTUHUU MPebIayIas Mpo0da MOJTHOCTHIO YAAIseTcsl U3 Mpudopa u
3aMEHSETCS HOBOM.

JIns onpeneneHus COAEPKAHUS YIIIEKHUCIIOrO ra3a B pyAHUYHOM BO3IyXe
HEOOXOJMMO BHayaje clellaTh W3MEpPEHHE KOHIIEHTpAIlMd METaHa YyKa3aHHBIM
BBIIIIE CIIOCOOOM. 3aTeM paclpeeuTeIbHbI KpaH 2 CTaBUTCS B IOJIOKEHUE
«CO2» ¥ mpOU3BOJUTCA MPOKAYMBAHUE PYJAHUYHOIO BO3[yXa B MpHUOOp IMyTeM
CKaThil pe3nHOBOM TpymH. OTCYET MO IIKaJ€ BBIMIOJIHACTCA TAaK k€, KaK U MpHU
onpeneneHny KoHlleHTpaluy MeTaHa.

[Tomy4eHHBINM OTCYET MOKAXKET CYMMapHOE COJEpKaHUE B BO3Ayxe MeraHa
u CO,. Oba 3Tu omnpeneneHust He0OXOIUMO JIeJIaTh B OJTHOM U TOM K€ MECTe U Ha
OJIMHAKOBOW BhICOTE OT MOYBHI BbIpaboTku. Konnentpamus CO; paBHa pa3HOCTH
BTOPOTO U MEPBOTO OTCUETOB.

Tazoonpeoenumensy 1111-6, unu UI'A npenHa3HadeH 11 ONMPEICICHUS H
PYIHUYHON aTMoc]epe MPOIEHTHOTO COJACPXKAHUS METaHa, YIIIEKHCIIOro raza u
kucnopoaa. [Ipenensr uamepsiembrx konueHTpaunii CHs 1 CO; cocraBastor ot 0 10
6 % (00.), a xkucinopona — ot 20,9 1o 5 % (06.). JomycTumasi MOrpeurHOCTb
npudopa I11-6 nmo merany u yrinekucinomy razy + 0,3 % , a mo Kuciopoay — ot +

0,3 1o 0,5 %.

14



[Ipn mpyuMeHeHMH MIAXTHBIX UHTEP(HEPOMETPOB B ABAPUNHBIX YCIOBHUAX
ClIeyeT y4YUTHIBaTh, YTO WX TOKa3aHUS COOTBETCTBYIOT TEXHHUYECKOMN
XapaKTEPUCTUKE TOJIBKO MPH 3aMepax B MPOBETPUBAEMBIX BbIPAOOTKAX.

[Ipu yxynmieHWd TPOBETPUBAHUS, BBI3BABIIEM ITOHWKEHHUE COJIEP KAHUS
KHCIIOpOJia B BO3JyXe, IPH 3alyCcKe B MOKApHBIA Y4aCTOK MHEPTHBIX Ta30B, a
TaK)Ke€ MPU HAJUYMM B PYJHUYHOM BO3MyXe BOAOpPOAAa HMHTEPHEPOMETPHI JAIOT
HEBEpHbIC TOKa3aHUs. Takue OTKIOHEHHS BO3MOXHBI B YCIOBHUSX Pa3BUTOTO
no)kapa, IpH €ro M30JSAIUU, B ITHUX CIydasX Il KOHTPOJS 3a COCTaBOM
PYIHUYHON aTtMocdepbl HEOOXOAMMO NPOU3BOAUTH OTOOp MpOoO BO3AyXa s
71a00paTOPHOTO aHAJIM3A.

[Tpu6op UT'A (IIIN-6) nmomemaeTcst B cienuaibHbIi QyTisip ¢ mpope3siMu
JUIS JOCTyMa K BBIBEICHHBIM HApyXy dYacTsaM MpuOOpa, a pe3uHOBas TIpylia
YKpEeIUIseTCs Ha IJIEYEBOM peMHE (pyTiisapa.

Bes ontudeckast yacte nmpubopa, ra30BO3AYIIHbIE KaMephl (TIOJIBUKHAS U
HETOJBW)KHAS) U JIAOUPUHT HAXOMSITCS B CaMOM OOJIBIIIOM OT/ACJICHUU KOpITyca
pubdopa, IMIOTHO 3aKPBITHI KPBIIIKOH.

B kommekt mpubopa BXOIAT MATh MPOHYMEPOBAHHBIX MOTIOTUTEIBHBIX
TpyOOK C aKTUBUPOBAHHBIM YTJIEM, MTPEAHA3HAYEHHBIX IS aICOPOIIMU METaHa Tpu
OTpeeTICHUH KUCIOPO/a.

Ilepen crmyckoMm B MIAXTy MPUOOP JOKEH OBITh MOJATOTOBJIEH K p OOTe.
JI1st 5TOTO MPOU3BOAST BHEIIHMM OCMOTP MPUOOpa M yCTAHABIMBAIOT HATHYUE
BCeX JeTaned (KOJIMaykoB, TPYIIN), HEIOCTHOCTh 3alIUTHOTO CTEKJa OKYJspa U
CTeKJIa Ha IIKaje BEpHbEPA, MPOBEPSIOT HCIPABHOCTH PE3MHOBON TPyl U
TepMETUYHOCTH PUOOpA.

Jlamee HEOOXOIMMO 3aMOHUTH YHUCTHIM BO3AYXOM Ta30BYIO kamepy. s
ATOr0 HE MEHEe MATH pa3 CKUMAIOT IPyIly. 3aTeM BO3IYIIHYIO JIMHUIO 3aIOJTHSIIOT
YUCTBIM BO3AYXOM, JIJIi 4ero HEoOXOJMMO BBIHYTH NMpuOop u3 ¢yTispa, CHSB
NpeIBapUTEIHLHO TPYILY CO MTYyIEpa ¢ GUIBTPOM; CHATH KPBIIIKY C OTACTICHHS C
HOTJIOTUTENIBHBIM MATPOHOM; CO HITYIIEpA Yepe3 KOTOPBIM MPOU3BOIAT 3alI0JIHEHUE

YUCTBHIM BO3yXOM BO3AYILIHOW JIMHUM NIPUOOpPA, CHATH PE3MHOBBIA KOJIMAYOK U Ha
15



€ro MECTO HaJeTh PE3WHOBYIO TPYOKY, MMEIOIIYIOCA B KOMIUIEKTE MpHuoopa,
BTOPOM KOHEIl HaJeTh Ha CBOOOJHBIM BBIXJOMHOM HITYLUEpP PE3MHOBOWM TIpyLIM.
Koneny npyroit TpyOku OT rpymM (co CTOpOHBI Bcaca) HaJeTh Ha IUTYLEpP C
¢unbTpom u 5 — 10 pa3 cxaTh rpylly, HarHeTast OCYIICHHBIH BO3/IyX B BO3AYIIHYIO
JIMHUIO, TIOCJIE YETO 3aKPBITh IITYLEP PE3UHOBBIM KOJITAYKOM.

[locne Toro kak OyAyT 3alOJHEHbl YHMCTBIM BO3JyXOM Tra3oBas U
BO3JYIIHAS JIMHUM OpHOOpa, MEPEKII0YaTeNb IMOJO0KEHUS MOJIBHKHON KaMepbl
IIOCTaBUTh B MOJOXEHHE «O2», HA)KAaTh KHONKY M IIOCMOTpPETh B OKyJsip. Ecin
BUJMMBIC B TOJI€ 3pEHHs OKYJIsipa MHTePPEPEHLIMOHHAS KapTHHA U IIKajla OyIyT
HESACHBIMHU, TO HY>KHO JOOUTHCA YIYUIICHHS PE3KOCTH C MOMOUIBIO BpalECHUs
OKYyJIsIpa BIIPABO WJIH BJIEBO.

Jlanee HEOOXOOUMO YCTaHOBHTH HNpUOOp HAa «HYJIbY» WIKaibl. Jjis 3TOrO,
Bpaliass MaxOBHYOK, YCTAaHOBUTb MEXaHU3M BEpHbEpa Ha HYJb, OTBEPHYTH
pe3b0oBOM  KONMayoK W, HaOdoAas B OKyJsIp 332 IOJIOKEHHUEM
UHTEP(PEPEHIIMOHHON KApTUHBI, BPAallaTh MaxOBUYOK BIPABO WJIM BJIEBO, YTOOBI
JNOOUTHCSI COBMEILEHUS JIEBOW YEPHOU IMOJIOCHI ¢ HYJEBBIM JI€JICHUEM LIKAJIbl JIs
METaHa.

JUist  ompenesieHuss COJAEpXaHUS METaHa IEepEeKIoYaTelb CTaBsIT B
nosioxenne «CHg» u He MeHee 5 pa3 CKUMAKOT PE3MHOBYIO Ipylly. 3aTeM
HAQXUMAIOT KHOMKY (MpUOOp AepKaT KHOMKOU «OT ceOs») U MPOU3BOJAST OTEUET 1O
mkane meraHa. [Ipm 3TOM HyleBoe JeleHHEe IIKajdbl BEpHbEpa AOIKHO OBITh
COBMEILICHO C HEMOABWXXHOW puCKOM. [loyb30BaTbCsi BEpHBEPOM BO BpEMS
OIIPENENICHNS METaHa WX YTIIEKUCIIOTO I'a3a HENb3s.

s ycranoBienus coxaepxkanus CO; HEOOXOIUMO MPEXIE OMpPEaSTUTh
KOHIICHTPAIIMI0O METaHa B TOM JK€ MECT€ M Ha TOM € BBICOTE OT IOJOIIBBI
BbIPa0OTKH, T1e OyAeT MPOM3BOAUTHCA 3aMep YIJIEKUCIIOro ras3a. 3aTeM Clieqyer
OTBEPHYTh W CHATH KOJIMAYOK M CHOBA MPOU3BECTH IMOJauy BO3AyXa B MpUOOp,
CKUMasl TpylLly HE MEHee 5 pa3, IOCJE Yero MPOU3BECTH OTCYET MO MIKane. BeruTs
U3 TOJIyYEHHOTO ITOKa3aHUsl OTCYET, COOTBETCTBYIOIIMHI COAEPKaHWIO METaHa,

MMOJYYHUM COACPKAHUEC YIJTICKHMCIIOro ra3a B BO31yXe.
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CopepxaHue KUCIOpOAa B PYAHHYHOM BO3AYyXE OINpPEAETSETCS B CpenHen
4acTH CedeHus BbIpabOTKH. llepekiouaTens HyXHO IOCTAaBUTH B IOJIOKECHHE
«Op», KONMAYOK 3aKpbITh, K MITYIEPY IS BCACHIBAHHS BO3AyXa IOJCOCIUHUTH
MOTJIOTUTENIbHYIO TPYOKY ¢ aKTUBHPOBAHHBIM YTJIEM, CITYXKAIIYIO IS MOTJIOIICHUS
MeTaHa U3 MpoOsl Bo3ayxa, U 11 pa3 cxxate pe3uHoByto rpymry. [Ipu onpenenenun
COJICp)KaHUsl KHUCJIOpOoAa HEOOXOJUMO CTPOTO MPHUACPKHUBATHCS YKa3aHHOTO
KOJIMYECTBA CKaTUW TpYIIM, TaK Kak 23TO OOEecCreurBaeT MpPOCAChIBAHHUE
HE0O0X0IMMOro 00beMa Bo3/1yXa uepes mpuoop.

[TornotuTtenbHass TpyOKa ¢ aKTUBUPOBAHHBIM YIJIEM IpeAHa3HAuYCHA MJIs
pa3oBOTO OMpEAENCHUS] KOHIEHTPAlMKM KHUCIOpOAa B PYIHUYHOM BO3IYXE.
[ToBTOpHOE UCIOJIB30BAaHUE €€ BO3MOXKHO IOCJIE MPOJTYBKH YUCTHIM BO3JIYXOM Ha
MOBEPXHOCTH WJIM HA BXOJSIIEH BEHTWIAIIMOHHON CTpye, HE CONepIKalleii MeTaHa.
[IpoyBKa MOTIOTUTEIBLHON TPYOKH MPOU3BOJUTCA 10 TOJHOTO yAAJICHUS U3 HEe
MeTaHa, Ui 4yero Heooxoaumo 60 pa3 cxxaTh Tpylily, HAJETYIO Ha TPYOKY.

OTtcuer copep:kaHHsI KUCIOPOJa TMPOU3BOIUTCS MPH HAXATOM KHOIKE
CIEqyIOIKM; 00pa3oM: IeJI0€ YHUCJIO MPOIEHTa OTCUMTHIBAIOT IO IIKajie
KHUCIIOPO/1a, BUANMOM B OKYJISIPE, a IECAThIE TOJIM MPOIEHTA - TI0 IIKaJlIe BEpHbEPA.
Ecnu neBast depHas mojoca MHTEP(EPEHIIMOHHON KAPTUHBI HAXOIUTCS MEXKIY
JIBYMsI IMITPUXaMH IKAJIbl KUCIOPOJa, Bpalias MaXOBHYOK MEXaHH3Ma BEpHbEPA
MPOTUB YAaCOBOM CTpEIKU, ATy TOJOCY HEOOXOAUMO COBMECTUTH C IIEJIBIM
JIEJICHUEM IIKaJIbl KUCIIOPO/a, MOCJIE Yero MPOU3BECTH OTCUET, KaK YKA3aHO BHIIIIE.

T'azoonpeoenumensy xumuueckuu 1'X-6 (I'X-M) npenHasHaueH s on
penenenus konneHntparuii CO, SO,, HyS, okcumos azora, O, u CO, pyaHUIHOM
aTMocdepe 1 Bo3ayxe paboueii 30HbI IPOU3BOICTBEHHBIX TTOMEIIICHHN.

PaboTta razoanamu3zaropa OCHOBaHA Ha JIMHEWHO-KOJOPUMETPUUYECKOM
MeTojae aHanm3a. [Ipu mpoTAsruBaHuM BO3yXa, COAEPKAIIETO BPEAHBIC MPUMECH,
Yyepe3 WHIUKATOPHBbIC TPYOKH MPOUCXOMUT M3MEHEHHE OKPACKH HHIMKATOPHOTO
nopomika. J[mMHa OKpamieHHOTO CTOJOWKA MPOMOPIIMOHANFHA KOHIEHTPAIlUU

HCCIICYyCMOT'O BCHICCTBA.
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['X-M coctout u3 cuiab(HoOHHOTO MEXOBOTO acrupatopa AM-5 (puc. 5) u
Habopa HMHAMKATOPHBIX TPYyOOK, Kaxkgas ©3 KOTOPBIX NpeaHa3HaueHa MJis
OTIpEICICHHS] KOHIIEHTPALIMK OHOTO U3 T'a30B.

BHyTpu acnupaTtopa UMEIOTCS NPYKUHBI, YACPKUBAIOIINE €r0 B P XKAaTOM
MOJIOKEHUM; TOJi BCACBIBAIOIIMM IITYLEPOM, B MYHJIITYKE, PACMHOJIO0KEHA
3allUTHAsE CeTKa JUIS NpPEeAOTBpAlICHUS TMOMaJaHus OCKOJIKOB CTEKJa OT
WHIUKATOPHBIX TPYOOK WM IMIMXTHI BHYTPb aCIIUPaTopa.

AcniupaTop JOJKEH YJIOBJIETBOPSTH CIEAYIONIMM YCIOBUSAM: OO0BEM
BO3/yXa, MPOCAChIBAEMOT0 3a OJMH TOJHbIA xom — 100+£5 w™i; Bpems
npocaceiBanus 100 M1 BO3ayxa yepe3 KOHTPOJIBHOE CONPOTUBIEHUE 125+5 Mm pr.
CT. IIPH CKOpOCTHU | JI/MUH (Takoe CONMPOTHUBIIEHNE UMEET UHUKATOpHAs TpyOKa Ha
MOHOOKCHU/]I yriiepoaa) — 8+9 c; BpeMsl pacKphITUsl Mexa 0e3 Tpyoku — 1+2 c.

NuaukaTopHble TPYOKH — 3TO CTEKJISHHbIE TPYOKM JUIMHOM 125 MM
HapyXHbIM JIMaMETpOM 7 MM, 3alasHHble ¢ 000MX KOHIOB. TpyOKH 3amojHEHbI
a7copOeHTOM 0enoro 1BeTa, 00padOTaHHBIM pEaKTUBAMU, U3MEHSIOIIUMU OKPACKY

B IIPUCYTCTBUU TOI'O UJIKM MHOI'O I'a3ad.

Puc. 5. MexoBoii acnuparop AM-5
Ha  momepxHoctm  TpyOOK  HaHECEHBI:  XHMH4YecKas  ¢dopmyia
OTIpEIeISIEMOT0 Ta3a, IIKajla, MMEIoNas MapKUPOBOYHBIE KOJIbIA, HIU(PHI H
MITPUXH, OTBEUAIOIIUE OMPEIEICHHBIM 3HAYCHUSIM KOHIIEHTPALIUN OMPEAEIIIeMbIX

ra30B, CTPCJIKA, YKa3bIBatollass HAIIPABJICHUC ABMIKCHUA ITPOCACBIBACMOI'0 BO3/1yXa.
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Ha omgHOM KoOHIIE TpyOKM WMEETCS 3aKpalleHHas IoJoca Il HaHeCEHUs
HEOOXOMMBIX OTMETOK U HAJITUCEH.

NunukatopHble TpyOKH yaKOBBIBAIOTCS B KAPTOHHBIE KOPOOKHU 110 24 MIT.,
a TpyOku g ompezeneHus: kuciaopoga — mo 10 mr. Ha xopoOkax oTmedaTaHbl
dbopMyIIbl ONpeensieMbIX ra30B, IMIKaia i1 U3MEPEHUs KOHIEHTPALMI U KpaTKue
npaBujia aHaJu3a.

[TorpemHocTs omnpenaeneHuss KoHUEHTpauun =+ 25 % or 3HavyeHus
MOKa3aHUM (OTHOCUTEbHAS MOTPEIIHOCTh) B UHTEpBasie Temmneparyp oT 0 go +35
°C nipu onpegenenuu CO, ot +5 no +35 °C — npu onpeaeneHun OCTaabHbIX Ta30B.
O0bem npoOsI uccaexyemoro raza cocrasiser 100+1000 mi.

["apanTtuiineiii cpok nerictBust Tpyook: Ha CO — 36 mec.; O, u CO; — 24
Mec.; Ha H,S, SO, 1 okcuapl azora — 12 mec.

TexHuyeckas XapakTEpUCTUKA Ta300MPEICIUTENS MPEICTABICHA HUXKE.

Texunueckas xapakrepucruka ['X-M

[Ipenensl u3MepseMbix KoHIleHTparui, % (00.):

okucu yriaepoza (CO) Ot 0 10 0,2 (0-5)
CEpHHUCTOrO rasa (—) Ot 0 10 0,007
cepoBoiopoaa (H,S) Ot 0 10 0,0068
okucioB azota (NO, NO,) Ot 0 10 0,005
yriaekucioro raza (CO,) Ot 0 mo 2(0-15), (0-50)
kuciaopoaa (Oy) Ot 0 mo 21

Macca npubopa a komruiekte (AM-5, 9 kopoOok | 1,5

WHIUKATOPHBIX TPYOOK), KT

Macca  acnupatopa ¢ oaHOM  KopoOkoi | 0,42

WHUKATOPHBIX TPYOOK, KT

B BwpaboTke, TIe HEOOXOJUMO 3aMEepUTh COJEpKaHHWE OJHOTO U3
yKa3aHHBIX T'a30B, BCKPHIBAIOT TPyOKy-aHanmu3aTop. JJis 3TOro JierkuMm HakaThuem
B MPOYIIMHE MEXOBOT0 aclupaTopa OTJIaMbIBalOT 00a €€ KOHIA, CIEeAs 3a TeM,

9TOOBI HE HAPYIIUTh NTPOKIAIKY W CJIOW TMOpOIKa, 3areM TPyOKy IUIOTHO
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BCTaBJISIIOT B MYHIIITYK (B PE3MHOBYIO TPYOKYy) Tak, 4TOOBI CTpelika MoKaszaia
HampaBlieHHWe K acnuparopy. [Ipubop cxuMaroT pykoll a0 ymopa, a 3aTeM
ornyckaroT. KoHel BcachlBaHUs OMNPENENAECTCS MO HATSKEHUIO TUCTAHIIMOHHBIX
pemenikoB. [lpu 3TOM uepe3 HMHIMKATOpPHYIO TpyOKy npotaruBaercs 100 mu
Bo3ayxa. [locie monHOro pacmpaBieHusi Mexa Jenaercs may3a 3 — 4 ¢, 3areM
MIPOU3BOJIUTCS CIEAYyIOUIee CoKaTHe Mexa U T. . JlecATh ckaTUM acnupartopa
o0ecneunBaroT MPOTIATuBaHue 1 J Bo3ayxa.

3aMmepbl KaXJA0ro M3 Tra3oB HMEIOT CBoM ocobeHHoctd. 3amep CO
IIPOU3BOJMTCS B CIEIYIOLIEM MOPSAJIKE: UCCIEAYEMBIN BO3AYyX MPOTATMBAIOT YEPE3
WHIUKATOPHYIO TPYyOKYy CHayaia OJHUM XOJOM aclupaTopa U pacCMaTpUBAIOT €e€.
Ecnn 3enenas okpacka jpocturia jaeneHus ¢ uudpoil 1 wim mpeBbicuiia €ro,
TpyOKYy MNPHUKIAIBIBAIOT K IIKaje Ha KOpPOOKE TakuM oOpa3oM, 4TOOBI HAyajo
OKpAalIEHHOT'O CTOJIOMKAa PEaKTUBHOTO MOPOILIKA COBMAJIO C HYJIEBBIM JEJICHUEM
mKanbl. J[TMHA OKpaleHHOro CTOMIOMKa yKaxeT Ha JjieBod mkane (st 100 mu
poObl) KoHueHTpauuioo CO. BpICOTON OKpAalllEHHOTO CTOJIOMKA CYMTAETCSl 30HA,
IIe 3epHa MOpOLIKAa OKpalleHbl M0 Bcell okpyxkHocTu. Ilpu OGonpmiux
KOoHIeHTpausAxX CO HMHAWKATOPHBIM MOPOIIOK B Hayaje IIKaJdbl MOXET HMETh
KOpPUYHEBYIO WM Oypyro okpacky. Eciu mocne onHoro xona cuiab(poHa OKpacka
HE NOSIBUJIaCh WJIM HE JIOCTUIIIA JIeJeHus ¢ uudpoil 1, Aenaror emie AeBsITh CKaTUi
(Bcero gecsTh CxaTuil), TPyOKY MPUKIAABIBAIOT K IIKAJE U CHUMAIOT MOKa3aHUS
(mmst 1000 mum).

[locne kaxgoro 3amepa HEOOXOAUMO yAANATH M3  acmuparopa
NOCTYNAIMMA U3 TpyOKH Ta3 (mapbl CEpHOM KHCIOTHI), Ui YEro Jejliaercs
HECKOJIbKO CKaTHil criib(poHa 6e3 TpyOKH.

NupukaropHas TpyOka-aHanu3aTop Tmpu Hamuuuu B Bo3ayxe CO
ucnonb3yercs 1 pa3. Eciau B BO3lyXe OKUCH yIiIepo/ia OTCYTCTBYET, U pEaKTHUBHAs
Macca HEe M3MEHWJIa OKpacKy, TPyOKYy MOXHO HCIOJb30BaTh 10 3 pa3 B TOT XkKe
neHb. Okpacka coxpaHsercda 2-3 AHS TNpU YCIOBUM TE€PMETU3ALMH TPYOKU

(3aKpBITH KOHITHI PE3UHOBOM TPYOKOH C 3ariIylIKaMu).
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[Ipu ompeneneHUU KOHIIEHTpAIIMU JIPYTUX Ta30B JIENAIOT JECITh CXKATH
acTHpaTopa, BbIIEPKHUBAs MOCIIE KaXKI0T0 paclpaBieHus ciuiib(oHa naysy B 3 — 4
c. Janee TpyOKy mpukiaabiBatoT K Iikaie u cHuMaroT [lokazanus. [lpu 3amepe
H>S u okcuoB a30Ta mokasaHusi CHUMAIOT Cpasy K€ MOCJe MPOTATUBAHUS Yepes
TpyOKy 1 11 Bo31tyXa, a mpu 3amepe KoHueHTparuu SO, — crycTs 2 MUH.

B ToMm ciyuae, eciu peakTUBHBIN CIIOM OKpaIIMBAEeTCsl Ha BCIO BBICOTY MPHU
KOJIMYECTBE XOJIOB acmupaTopa MEHbIIE AECITH (TpU OOJBIIUX KOHIIEHTPAIUIX

FaBOB), 3HAYCHUC KOHICHTpAIIUN X MOXET OBITh OIIPCACIICHO HpI/I6HI/I3HTCHBHO 110

dbopmyie

rae C — KoHLIEHTpalus Ta3a, 3aMmepeHHas 1no Tpyoke, % (00.);

I1 — KoaMUecTBO X0/10B MeXa, IIT.

Onpenenenne O mNpoU3BOAUTCS cCleaylomuM obpazoM. B mecrte
u3MepeHus KoHueHTpauuu O, acmupaTopoM JAeNaroT JIBa-TPH XOJOCTHIX XOAa IJis
IPOAYBKH KjamaHa. 3aTeM BBIHUMAIOT U3 PyTiisipa TpyOKy M OTJIaMbIBalOT OJMH €€
KOHell BOJu3Ku HUPpbI «25». OTIOMaHHBIM KOHIIOM TPYOKY OBICTPO BCTABJISIIOT B
THE3/10 aclupaTopa, a BTOPOM €€ KOHEIl OTJIAaMbIBAIOT C MOMOIIBIO CIIELUATbHOTO
MPUCTIOCOOJICHUSI, HO TaK, YTOOBI HE HAPYIIUTH MOJOKEHUs GUIBTPA-TIPOKIATIKA U
ciost mopomika. J{anee ObICTpO CKUMAIOT CHIIb(OH 0 ynopa u npocackiBator 100
MJI UCCJIEYEMOro Bo3ayxa uepe3 TpyOky. Cpasy ke MOocie MOJHOTO PacKpbITUS
criib(poHa acpaTopa OnpeAessatoT KoHIeHTpaluo Oy Mo pa3MenIeHHI0 TPaHHUIIH,
M3MEHHUBILIETO OKpPACKy CIIOsl peareHTra B JAMana3oHe TPaayWpPOBAHHOMN IIIKAJIBI
TpyOku. [TomyueHHbI pe3ynpTaT yMHOXKaeTcs Ha kodduiuent K, yunteiBarommuii
O0apomerpuueckoe napieHue [ mecre 3amepa. 3Hauenwe kodpduuuenta K
npuBeAeHO B Ta0m. 3.

Tabnuma 3

3nauenue kodpdunuenta K

P, mm| 720 | 730 |740 |750 |760 |7/0 |780 |790 |[800 |810 |820

pT. CT
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K 1,02 {1,010 1,00 0,98 [0,97 |0,96 [0,95 {0,93 |0,92 |0,91 /0,90

Mynomueazoananuzamop MX-2000 (puc. 6) mpeacTaBiIseTr coOoi
aBTOHOMHBIA TMOPTAaTUBHBIN MPUOOP, NpPEeIHA3HAYCHHBIA JJIi HEMpPEepPhIBHOTO
U3MEPEHHsI KOHLIEHTpAalUM{ B3pbIBYATBIX M TOKCHUYHBIX Ta30B, a TaKke
koHueHTpauu O, OH MO3BOJISIET OAHOBPEMEHHO OMNpPEAENATh B atMochepe 2, 3 u
4 KOMIIOHEHTa, a B cirydae npessiieHns [IJIK — BpigaBath npeaynpeIuTeabHyo 1
aBApUIHYIO CUTHAIU3ALIUIO.

MX-2000 wumeeT dYeThIpe HU3MEPUTENIBHBIX KaHajga Ui 3aMmepa
koHneHTpauu CHa, Oz, CO u [Op. TOKCHYHBIX Ta30B IIPU  YCTAaHOBKE
cooTBeTcTBYMOMIErO naTunka (Ha HpS, NO, SOy).

["azoananuzaTop obOecreynBaeT: BbIBOJ Ha al(paBUTHO-LIM(PPOBON IUCILIEH
[IOOYEPETHO MO KAKIOMY KaHAIy CHUMBOJ Ta3a M TEKyllee 3HAYEHUE €ro
KOHLICHTpaLUy; aBTOMAaTMYECKYI0  WJIM  PY4YHYHO  YCTaHOBKY  HYJIS;
CaMOTECTUPOBAHHE IIOCIE BKIKOYEHUS W ABAPUMHYIO CBETOBYIO U 3BYKOBYIO
CUTHAJIM3AIUI0 NPU OOHApYXEHUM HEUCHPABHBIX 3JIEMEHTOB Ta30aHAIU3aTOpPA;
CBETOBYIO M 3ByKOBYHO CUTHAJIM3ALMIO BKIFOYEHHOTO COCTOSIHUS Ia30aHAIIN3ATOPA;
aBapuUiiHYyI0 CBETOBYI0O M 3BYKOBYIO CUTHQJIM3ALMI0O MpPU TMPEBBIIICHUU
YCTaHOBJICHHBIX MOPOTOBBIX 3HAYEHHI MTHOBEHHOI'O COAEPKaHWs KOMIIOHEHTA, a
TaKXKe MPU pa3psijie aKKyMYyJIATOPHOU OaTapewu.

[IpyHIMN OEWCTBHS ra30aHAIM3ATOPA CMELIAHHBIN: JUISI KaHAJIA TOPIOYMUX
razoB — TEPMOXHMHYECKMM, Ui KaHajda KHUCJIOpPOJa M TOKCHUYHBIX TIa30B —
AIEKTPOXUMUYECKHUU.

Crioco6 ot6opa nmpoos! — nudhy3nOHHBIH.

UyBCTBUTEIBHBIMU AJIeMeHTaMu ra3zoaHajn3aropa ABJISIFOTCS
ANEKTPOXUMUYECKHUE SYEHKHA I U3MEpPEHHUs COJIEpXKaHUS KUCIOopoJa |
TOKCUYHBIX Ta30B U TEPMOXMMHUYECKAs sSYEWKa — JUII U3MEPEHHUs COAECpPKaHUS

TOpIOYHUX Ia30B.
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Puc. 6. Mynpturazoananuzarop MX-2000
MX-2000 mMeeT BCTPOEHHBIM MHMKPOIIPOLIECCOP, IMO3BOJSIOIINAN JIETKO
YCTaHABJIMBATh MOPOTOBbIE 3HAYCHMsI CpaOaThIBAHUSI CUTHAIM3AIUU, MPOBOJUTH
KaJIMOPOBKY ra30aHAIM3aTOPa U CAMOJMArHOCTUKY, OCYIIECTBIIATh CUTHATU3AIUIO
O HEUCIIPABHOCTH ra30aHaln3aTopa (HEMCIIPAaBHOCTU JATUYUKOB, Pa3psIKy OaTapeu
MUTaHUSA U T. 11.).
Jnanazonsl u3MepeHuil koHreHTpamuu razoB MX-2000 yka3ansl B Ta611.4.
Tabnuna 4

Jlnama3zoHbl U3MEPAEMBIX KOHLICHTPAIMK ra3a razoaHaan3aropom MX-

2000

OnpenensieMblii KOMIOHEHT JInamna3zoHel U3MEpEHUI
O, 5-30 % 00.
CO 20 50ppm
CH4 0,5 % 00.
H>S 0 100 ppm
SO, 0 30 ppm
NO 10 150 ppm

Manozabapummnuii nepeHOoCHOU MeMAHOMEMpP-CUSHAAUIAMOD

mepmoxumuveckuti MCT (puc. 7) nmpeaHa3HaueH Uil HEMPEPBIBHOTO KOHTPOJIS
conepxxkanusi CHs B atmocdepe TOpHBIX BBIPAaOOTOK IMIAXT W PYIHUKOB, B TOM

YHUCJIC OITaCHBIX 110 I'a3y, IIbIJIM 1 BHEC3AITHBIM BBI6pOCaM.
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MeTraHOMETp MOXKET 3SKCIUTyaTUPOBAaTbCS B CIEAYIOIIUMX YCJIOBHSX:
HAIMYHE YrOJbHOW mbuth He Oomee 1 1/M% M3MeHEHHME NPOCTPAHCTBEHHOTO
N0JIO’KEHUS (YroJl HAKJIOHA OT BEPTUKAJIBHOTO MOJI0KEeHUs) He Oomee 90°.

JleiicTBue mprubopa OCHOBAHO HA MU3MEPEHUIN CUTHAJAa TEPMOXUMHUYECKOTO
JaT4rKa Mpu OecIylaMEHHOM KaTaluTuieckoM ropeHuu Ha Hem CHs. B mpubope
UCITIOJIB3YETCs CXeMa MEPUOANYECKOM NI01aYi HAIIPSDKEHUS Ha JaT4YHK C IEPUOIOM
7 c.

TexHnueckas XapakKTepUCTHKa METAHOMETPA CUTHAIM3aTOpa MpEeCTaBIcHa
HUKE.

[ToarotoBka MCT k pabore. Brxiatounts metanomerp. llpu BrimroueHumn
BO3HHMKAET 3BYKOBOW CHUTHAJ, KOTOpBI ucue3HeT yepe3 1-2 c¢. Uepe3 1 muHyTy
MOXHO MPUCTYNaTh K paboTe ¢ mprudopom.

[Ipu npeBbimieHuun mnoporoBod  koHueHtpauun CHs cpabarbiBaer

IIPCPBIBUCTAA 3BYKOBAsA U CBCTOBAA CUT'HAJIU3aIIHd.

—_——

METAHOMETP-
CHTHAMM3IATOP

Puc. 7. Buemnwuii Bug npubopa MCT
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Texnunueckas xapakrepuctuka MCT

Jnamna3oH u3MepeHus: KOHIIEHTpaluu Metana, % (00.) 0,5

[Tpenerr OCHOBHOM MOTPEUTHOCTH H3MEPCHUS:
B nmogauamna3one 0,2, 5 % CHy -0,2

B nojauanasone 2,5 5 % CHy HE HOPMUPYETCS

[Topor cpabaThiBaHMsI aBapUMHOM 3BYKOBOW M CBETOBOM

curHaiau3anuu o6 onacHoM ckoruieHuH CHg,% (00.) 2,0

[TorpemHocTh cpabaThIBaHUS ABAPUNUHON CUTHAIM3ALUU

00 onacHoM ckorutennu CHa, % (00.) -0,1

BpeMﬂ TOTOBHOCTH I10CJIC BKIJIFOUCHU S, MUH 1

3. MPUBOPBI U METObI KOHTPOJISA COCTABA
BBIXJIOIHBIX IT'A30B JIBUT'ATEJIEA BHYTPEHHEI'O CTOPAHUSA

HopmupoBanue  BBIXJIOMHBIX  Ta30B  KapOIOPATOPHBIX  JIBUTaTEseH
BHyTpeHHero cropanus ([IBC) npou3BoAUTCS MO KOHIEHTPAIUUA OKCUJIA YIJIepoja
(I1) u yrneBogoposoB Ha (PUKCHUPOBAHHBIX PEKUMaxX paOOTHI ABUTATENS (TaOI.
7.5). KadectBo pabOTBl TEXHUYECKOTO COCTOSHUS JU3EIbHBIX JBUTATENEH
OLICHMBAETCS MO ABIMHOCTH OTpabOTaBIIKX ra30B (Tabil. 6) U yAeIbHBIM BEIOpOCaM
OKCHJIOB a30Ta, okcuja yriepoaa (I1) u yrineBogopomos (1adi.7).

Tabnuua 5
Coneprxanue okcuna yriepoza (I11) u yrmeBogopoaoB B oTpaboTaBIInX

razax aBToMoOuseil ¢ kapOroparopHsiM aBuratenem (u3Bieuenus uz OCT P

52033-2003)

ABTOMOOMIM ¢ OeH3MHOBBIM | MunnManbHast | Oxcun VYriieBoaopoas
-1
JIBUTaTEJIEM 4acToTa yrnepona (1), |, miH™ (ppm)
BpallCHUS % (00.)
KOJIEHYaTOIro
BajIa, MUH
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ABTOMOOMIH, me | 1100 3,5 1200
OCHAIIICHHBIE CHCTEMaMH
HEUTpaAIU3AUU
OTpabOTABIIMUX I'a30B
ABtoMoOmm kateropuit M1 | 2500 350 0 1,0 400
u NI, ob6opynoBaHHbIE
JIBYyXKOMITOHEHTHOU
CUCTEMOM  HEWTpaau3aluu
OoTpabOTaBIINX Ia30B
Tabmauia 6

HOpMI)I JBIMHOCTH OTpa6OTaBHIHX I'a30B AM3CJIIbHBIX I[BPII’&TCJIGIZ

(m3Bneuenue u3 'OCT 17.2.2.02-98)

VY ca0BHBIN pacxoy JeiMEOCTE, Mt (%), He Golee, IpH BO3LYyX000MEHE
BO3/yXa, IM°/C HEOTPAaHUYCHHOM OTpaHUYECHHOM
42 u MeHee 2,260 (62,2) 1,760 (53,1)
50 2,080 (59,1) 1,580 (49,3)
60 1,900 (55,8) 1,400 (45,2)
70 1.775 (53,4) 1,275 (42,2)
80 1,665 (51,1) 1,165 (39,4)
90 1,575 (49,2) 1,075 (37,0)
100 1,495 (47,4) 0,995 (34,8)
110 1,425 (45,8) 0,925 (32,8)
120 1.370 (44,5) 0,870 (31,2)
130 1,320(43,3) 0,820 (29,7)
140 1,270 (42,1) 0.770 (28,2)
150 1.225(40,9) 0,725 (26,8)
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3HavyeHus yACIbHBIX BHIOPOCOB OTPA0OTABIINX Ta30B JIU3EIbHBIX

neuratenet (n3neuenus u3 'OCT 17.2.2.05-97)

HaunmMeHnoBanue BpeaHbIX | Y aenbHbIE BRIOPOCHL, T /(KBT 1), mpu Bo3ayxoo0OMeHe
BCIIECTB HEOTPaHUYCHHOM OTpaHUYECHHOM
Oxcupl a30Ta 18,0 9,0

Oxcup yraepona (11) 10,0 4.0
YrieBoaopoapt 3,0 15

Ilpumeuanus: 1. Hopmbl BHIOPOCOB OKCHIOB 230Ta YCTAHOBJIEHBI IO CyMME
OKCUJIOB a30Ta, NpPUBEICHHbIX K okcuay azora (IV). 2. Hopwmbl BBIOpOCOB
VIJIEBOJIOPOJIOB YCTAHOBJIEHBI [0 CYMME YIVIEBOAOPOJOB, NPHUBEICHHBIX K
yciaoBHOMY cocTaBy Ci1Hj gs.

l'azoananuzamop T'AU-1  AlIN2.840.024 (manee ra3zoaHanu3aTop)
MEPEHOCHOM MpEeAHA3HAuYeH i1 aBTOMATHYECKOTO omnpeaeneHust cogepxxkanus CO
B OTPabOTaBIINX T'a3aX KapOIOPATOPHBIX aBTOMOOMIIBHBIX JBUTaTENeH (puc. 8).

l'azoananuzaTop MOXET OBITh HMCIOJIb30BAaH HAa CTAHIUSAX TEXHUYECKOTO
oOcy>KMBaHUs, B aBTOX03s1CcTBax, rapaxkax opranamu ['MBJI/I MBI Poccun nipu
KOHTPOJIE 32 TEXHUYECKUM COCTOSTHUEM KapOIOpaTOPHBIX JBUTATEIICH.

[Ipuniun  paGoThl TpuOOpa OCHOBAaH HA SBJICHUU TOTJIOIICHUS
unppakpacuoit (MK) osHeprum u3IydeHHS aHAIU3UPYEMBIM KOMIIOHEHTOM.
Crenenp  mornomenuss  UK-usnmydenus  3aBUCUT  OT  KOHIIEHTpaUuu
aHaJM3UPYEMOTO0 KOMIIOHEHTA B Ta30BOM CMECH.

['azoananuzaTop mnpeaHa3HauyeH Uisi pabOThl B CIEAYIOIIUX YCIOBHUSX
AKCILTyaTal|H:

¢ pacxoJ aHaTU3UPYEeMOW CMeCH, OOECIeuMBACMbI MOOYIUTEIEM HE
menee 0,037 n/c;

¢  TeMmeparypa aHanuzupyemoi cmecu a0 +200 °C;

¢ u3MepseMblid KoMIoHEeHT — okcu yraepoaa (II) 0 — 15 % (06.).
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Huanazon usmepenus konneraTpanuu CO ot 0 10 5 % (06.) m ot 0 10 10 %

(06.). OcHOBHas MpUBEIECHHAs NOTPEIIHOCTh HE MPEBBIMAET £ 5 % OT BEpXHEro

npezaena N3MEpeHHsl.

[IuTanue razoananmnzaropa:

¢ ia wucnoimhenus AlIN2.840.024 — or cetd aBTOMOOWIA C
MOCTOSIHHBIM HanpsikeHueM 12 B £ 10 %;

¢ usa ucnonHeHus AIIN2.840.024-01 — oT ceTw mEepeMEHHOro TOKa
Hanpspkenuem 220 B £ 10+15 % depe3 cTaOuanM3upoBaHHBIN HCTOYHUK MTUTAHUS.

Bpems mporpesa razoananusaropa 30 muH. [IpeBblueHne cratu4eckoro
JIaBJICHUST aHAJIM3UPYEMOM Tra30BOMl cMecu Haja aTMoc(depHbIM (B TOUYKEe OTOOpa
poOb1) 505+ 141,4 Ila.

Ouenka pe3yibTaTa MPOU3BOJUTCS BU3YAJIbHO MO IIKale CTPEIOYHOIO
npubopa.

Ha puc. 8 npencrasiena cxema razoananusaropa ['AN-1.

2
3
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Puc. 6. Ontuueckuii abcopOnnonHbIi razoananuzarop ' AN-1:
1 - u3nmy4atenp; 2 - yCTPONCTBO pe U3MEHEHHSI TEMITEPATypPhl H3ITy4aTeIs;
3 - dunsTpoBas kamepa; 4 - paboyas kamepa; 5 - cpaBHUTEIbHAS Kamepa; 6 -
YCTPOMCTBO AJis1 OaTaHCUPOBKH ONTHUYECKOTO IOTOKA; 7 - MPUEMHHUK U3JIy4eHHUs; 8
- 3JIEKTPOHHBIN 0JI0K; 9 - moka3bIBarouii mpudop; 10 - pernepHoe yCTpONUCTBO
["a3oaHanu3aTop COCTOMUT M3 MCTOYHMKA M3NMy4yeHUs 1, ycTpoiictBa 2, ¢

MOMOILbIO KOTOPOTO MEPUOJAMYECKH M3MEHSAETCS MOTOK MU3Iy4YeHUs, PUIBTPOBOM
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KaMmepbl 3, paboueil kamepsl 4, CpaBHUTEIBHON KaMepbl S5, YCTpOMCTBa MAJis
OaJIaHCHUPOBKH ONTUYECKOTO TMOTOKa 6, NpUEMHUKA H3IydeHuss 7 (MEepHOU
KaMephl), 3JIEKTPOHHOTr0 0J10Ka § U MoKasbIBarolero npudopa 9.

[Totok UK-u3myduenus npoxoaut depe3 GuiIbTpOBYIO KaMepy U MONaJacT B
pabouyro u cpaBHUTENbHYIO Kamepel. MK-uznmyuenue mnpoxonut pabouyio u
CPAaBHUTEJIBHYIO KaMepbl M IONazaeT B IPUEMHUK H3IydeHus. Bce kamepsl
pas3AeneHsl ApYyr OT Apyra CTeKJIamu, npo3paudsivu 1y UK-u3nydenus.

[IpuemMHUK wu3IydeHUs 7 TMpeACTaBIsIeT CcO00M TepMEeTHYHBIA 00BeM,
3allOJIHEHHBI KOMIIOHEHTOM, COJEp)KaHHE KOTOPOTO TpeOyeTcs OMpeneIuTh.
[IpreMHUK W3Iy4eHUs Pa3/elIeH BHYTPU HETEPMETUYHOM IEPETOPOJKON Ha JBE
NOJIOBUHBI, KaXKJasi M3 KOTOPBIX PACIIOJIOKEHA MOJ paboyeil U CpaBHUTEIbHOMN
KaMEpPOM COOTBETCTBEHHO. B KaxkI0M U3 TMOJOBHH NPHUEMHOM KaMmepbl
PaCIIONOKEHBl TEPMOYYBCTBUTEIBHBIE JJIEMEHTBI, CIIY)KAIUE JIsI HU3MEpPEHUs
TEeMIIEpaTyphl rasza.

N3menstomuiics, MOAYJIMPOBAHHBIA IOTOK M3JIYYEHUs TNONAAacT B
IIPUEMHYIO Kamepy, MOIJIOLIACTCS AaHAIU3UPYEMBIM KOMIIOHEHTOM. Ilpu sToMm
MIPOUCXOIUT U3MEHEHUE TEMIIEPATYPhl B MPUEMHOM KaMepe B 00€rX MOJIOBHHAX.

Ecnu yepe3 pabGouyro kamepy mporyckarh ra3, He mnoriormiarommii K-
U3JIydyeHUe, U IIpU 3TOM CpaBHUTEIbHAs KaMmepa TaKXKe 3alloJIHEHa ra3oM, He
nornomarommm MK-n3nydenue, To B 00eUX 4acTAX NPUEMHOM KaMephbl CO3AAt0TCS
oauHakoBble MommHocTH WK-u3nydenus; temmeparypa B 00eMX HOJOBHHAX
MIPUEMHON KaMepbl U3MEHSETCS OJAMHAKOBO M CUTHAJI HAa BBIXOJE 3JIEKTPOHHOIO
0JI0Ka paBeH HYJIIO.

Eciu B pabouyio kamepy MojaaBaTh aHAIU3UPYEMYIO CMECh, B KOTOPOIi
COZIEPKUTCSI ONPENEIAEMBI KOMIIOHEHT, TO B INPHUEMHYI0 KaMepy ITOCTyHaeT
ocnabnenHsii motok MK-uznyuenus. B pesynbrare amrmumryaa kosieOaHui
TEeMIIepaTyphbl B TMOJOBUHE MPUEMHON KaMepbl, PacloIOKEHHONW MPOTUB pabouei
KaMepbl, YMEHBIIAECTCS MPONOPLUUOHAIBHO KOHUEHTPALUUA ONPEAEIISIEMOTO
KOMIIOHEHTa U COOTBETCTBEHHO M3MEHSIETCS MOKa3aHHe MOoKa3bIBaloIero mpubopa

razoaHajimzaTopa.
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Lvimomep nepenocrnou « CMOI-1» — (nanee AbIMOMEp) IpeAHA3HAYEH IS
WHCIIEKIIMOHHOTO  KOHTPOJISI  JIBIMHOCTH  OTpPa0OTaBIIMX Ta30B JU3EIbHBIX
JIBUTATEJIE aBTOMOOUJIEH C LIETBIO0 OLIEHKH KauecTBa pabOThl UX CUCTEM BBIITYCKa,
MUATAHUS TOTUIMBOM U CMa3KH.

N3mepeHuss MOTYT MPOBOJIUTHCS B PEXKUMAX CBOOOJHOTO YCKOPEHHS U
MAaKCHUMAJIbBHOW Y4aCTOThI BpalleHUsI KOJICHYAaTOr0 Baja JABUTATENS.

VY ci1oBus 3KCIUTyaTaluy JbIMOMEPA:

¢ TeMIeparypa oKpyxkaromero Bozayxa ot — 10 no +45 °C;

¢ armocdepnoe gasienue ot 70 go 106,7 klla;

¢  oTHOcWUTENbHAS BIAXXHOCTH OT 30 110 98 %.

Jnama3zoH u3aMepeHun IpIMoMepa:

¢ [0 IIKaJIe TMoKa3aresas ociadieHus ceeTtoBoro moroka K —or 0 go 10

¢ 1o mkane 3atemMHenus — ot 0 mo 100 %.

[Tokazanus gpiIMoMepa Mo 1ikaie ociadneHus npuseaeHsl k 100 °C.

Nunukanus nokazanuii apiMomepa — 1udposasi, Tpexpaspsianas. Eqununa
MJIaJLIEro pa3paaa Ajid MIKausl nokaszatens ocnabnenus — 0,02 ml, nna mkansr
3atremuenus — 0,1 %.

[Ipenen momyckaemMoi OCHOBHOM MPUBEJCHHOM MOTPEIIHOCTH Yo Ha IIKaJe
3aTEMHEHHUS paBeH +2%.

Bpewmst HenpepbIBHOM paboOThI AbIMOMEpA & .

HpiMoMep  obOecrneunBaeT  IUGPOBYHO  MHAMKALMIO  TEMIIEPATyphl
oTpaboTaBIKX ra3oB B Auana3zone ot 0 1o 200 °C.

Bpemst rotoBHOCTH ApIMOMepa K paboTe mocie BKItoueHus He 6omee 10
MUH.

B cocraB npiMmomepa BXOAST KaMmepa M3MepUTeNbHAs U OJOK 00paboTKH
undopmaruu. [lpu nuTanum apIMOMEpa TEPEMEHHBIM OJHO(A3HBIM TOKOM

UCIIOJIB3YyeTCsl OJIOK MUTAHUS.
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[IpuHtun  nelcTBUS OHIMOMEPAa OCHOBAaH Ha SBJICHHM HW3MCHCHHS
norjomieHust (0ociablieHus1) YacTh CBETOBOTO IOTOKA, MPOLISAIIETO Yepes
BEIIECTBO, MPU MMPOCBEUUBAHUU €TI0 UCTOUHUKOM U3ITyUCHUSI.

PabGoTta mpiMomepa TOSICHSETCS TPH TOMOITM (YHKIIMOHATBLHON CXEMBI,
MPUBEIACHHON HA PUC. 9, U OCYIIECTBISAETCS CIEAYIOUUM 00pa30oM.

JIbIM U3 BBIXJIOMHON TPyObl aBTOMOOWJISL MOCTYMAET B ONTUYECKUNA KaHa
U3MEPUTEITLHON KaMephbl, 000pPYIOBaHHBI MCTOYHUKOM H3Iy4deHus (Jamma 1) u
npueMHUKOM (doToanemeHT 4). [IoTok cBeTa OT JaMIlbl MPOXOJUT Yepe3 CToi0
JbIMa U MajaeT Ha (POTOIIEMEHT, KOTOPhIM BOCIIPUHUMAET HETOTJIOMIEHHYIO YacTh
ceta. Jlnsg 3amuTel mamMmbel M (OTORIEMEHTa OT 3arpsA3HEHHs] yCTAHOBJICHBI
3amuTHBIe cTekna 2. [Ipu mpoBepke pabOTOCIIOCOOHOTO COCTOSIHUSL JBIMOMEpA
BMECTO 3alUTHOTO CTEKJa CO CTOPOHBI (DOTO3JIEMEHTa YCTAHABIMBAETCS
KOHTPOJIbHBIN cBeToduiabTp 3. JlaTuuk Temmeparypsl (TepMomnpeoOpa3oBaTelib
CONMPOTHUBJICHUS S5) TMpeAHa3HA4YeH i1 HU3MEPEHHUs TeMIEepaTrypbl JbiMa B
M3MEPUTEIBHON KaMepe C LENbI0 BBECHUS TEMIIEPATYPHOU MOIPABKH.

Curnan ¢ QorosneMeHTa MocTyrnaer B 0JIOK 00paboTKKM MHGOpMAIMKU Ha
Macmtadupyromuii - yeunurenb 1 (mukpocxema D3), curnan ¢ gartumka
TEeMIIepaTyphl — Ha MacIITabupyronuil ycmurens 2 (Mmukpocxema D15). Curnans
Ha BBIXOJIC MACIITAOMPYIONTUX YCUITUTEIECH COOTBETCTBYIOT BEJIMUUHE 3aTEMHEHUS
U TEeMIIepaType AbIMa B U3MEPHUTENbHOUN Kamepe. Jlamee cMTHaIbl MOCTYHAarOT Ha
BXx0J npeobpazoBarens K, BeimonHeHHoro Ha Mukpocxemax D6, D9 ... D11, D13,
D16, D17 u tpansuctropax U4 ... U9. Curnan Ha BhIXOHE mpeoOpaszoBarens K
COOTBETCTBYET BEJTMUMHE MOKA3aTeNsl OCIA0ICHUS.

KOHCTpYKTUBHO JIbIMOMEpP BBITIOJHEH B BHJE OTIACIBHBIX OJIOKOB.

Buemnuii BU1 qpiMoMepa npenacrasiieH Ha puc. 10.
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Puc. 10. BHemHui B AbIMOMEpa:
1 - kamepa uzmeputenbHas; 2- kryt UbAJ1.605621 053; 3 - 610k nuTaHus;

4 - 610K 00padoTKH MH(pOpMaLUU

Kamepa nszMepurtenbHasi COCTOUT U3 METAIUIMYECKUX Kopmyca U TpyOsl. 11o
o0e CTOpOHBI KOpIyca Ha OINTHYECKONM OCH PAaCIOJIOKEHbI MCTOYHHKU CBETA,
JIaMITbl HaKaduBaHUs, (POTOIIEMEHT U OTCEKH JIJI1 YCTAHOBKU PAMOK C 3allIUTHBIMU
crekiamu. [lpu pabore kamepa H3MepUTENbHAS MPUKPEIUISIETCS K BBIXJIOMTHOM
TpyOe aBTOMOOWJISI TIPU MOW MOIINM 3aXKMMa W BHHTA, YCTAHOBJICHHBIX Ha TpyOe
KaMephl.

Kamepa m3MmepurenbHas coeUHICTCS C OJOKOM 00pabOTKHM MHGOPMAIUH
npu oMoty xkryra MbAJ1.685621.053, umeromerocs B komruiekte 3UIL, annnHoiM
7 M.

Ha numeBoit cropoHe Ojoka MUTaHUS PACIOJNOXKEH TMEPEKIToYaTelh
«CETby mis sxiroueHus 00kKa.

Ha nuneBoit cropone Ojoka 00pabOTkuM HHGOpPMALUM PACIIOIOKEHBI:
1udpoBoe TabIO I MHAUKAIIMKA BEJIMYUH 3aTEMHEHHUS B MPOIICHTAX, MOKA3aTems
ocJIa0JieHUsI B €IWHHUIIAX HATYpaJbHOIO IOKa3aTesiss OCjalJjeHUs IO IMpaBuIaM
24EDK OOH, temnepatypsl asiMa B °C; moteHimomeTpbl «0» ISl yCTaHOBKHU

HYJIEBBIX TIOKa3aHUH U «V» JJIs1 peryIMpoBKH KOA(P(HUIIMECHTA YCUIICHHS. 3HaUYECHUE
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3areMHeHusi N, mpuBenenHoe k goromerpuueckoi 6aze 0,43 M, onpeaenseTcs Mo
Tabnwie Ha Kopiyce OJoKa.

Ha ©OokoBoi#t cTropoHe Oioka 00pabOTKM HHQPOPMAIUK PACIIOI0KECHBI
nepexmouatenu: «K/M» — nns BeiBona Ha 1udpoBoe TabI0 BETUYUH MOKa3aTels
ociabnenuss K (mepexmtodarens oTkaT) aubo 3aremHeHus W (mepexirouaresnb
Haxar); «[IMK» — nns usmepenus v BbIBoja Ha MU(POBOE TabI0 MAKCUMAIbHBIX
3HAYEHUN BEJIMYMH IOKasaTelst ociabieHus u 3areMHeHus; «CBPOC» — mus
cOpOCOB THMKOBBIX 3HAYCHUH TIOKa3aHWM TMepe]] MPOBEICHUEM CIEIYIOIIETO
usMepenus; «t, °C» — g BbIBojia Ha nudpoBoe TabIo 3HAUYEHUSI TEeMIepaTyphl B

u3MepurenbHoil kamepe; «BKJD» — mis Bkimouenus 610ka.

4. IIPUBOPBI U METObI KOHTPOJISA COCTABA BO3J1YXA B
PABOYEHM 30HE IMPON3BOJACTBEHHBIX IOMEIEHU
XUMHNYECKUX, METAJLJTYPTHYECKUX, ABTOTPAHCITIOPTHBIX,
MAIIUHOCTPOUTEJIbHBIX U IPYT'UX NPEJNPUSATHUIA

AHaIU3Upysi TATHEHUYECKUE HOPMATUBBI COAEPKaHUSI BPEIHBIX BEIIECTB B
BO3/yXe paboueil 30HbI MPOU3BOACTBEHHBIX nmoMetieHuit (tadbn. 1.2 TH 2.25.1313-
03), MOXHO caenarb BBIBOJA O TOM, YTO KOHIICHTpPAllUM OSTUX BEIIECTB
Ype3BbIUAMHO MaJlbl. IJTO OOCTOSITEIHCTBO MPENIOIaraeT HCIOIb30BaHUE IS
OTpeieSICHUs] KOHLIEHTPAIIMKU BPEIHBIX BEIIECTB BEChbMa UYBCTBUTEIBHBIX METO/IOB
aHaau3a.

Tak >xe Kak U JJIs aHajdu3a BO3/yXa B TOPHBIX BBIPAOOTKAaX, B CAHUTAPHO-
TUTUEHUYECKOU MPAKTUKE OIIEHKH COCTOSIHUSI BO3AYIIHOW Cpelibl B paboueil 30He
MIPOU3BOJICTBEHHBIX TOMEIICHUN MCIOIB3YIOTCS JIa0OpaTOpPHBIE H JKCIpecc-
METO/IbI aHau3a. [lepBble MPUMEHSIOTCS MPEUMYIIIECTBEHHO JIJI1 MHCIIEKITMOHHBIX
neneit opranamu PocmoTpeOHam3opa, BTOpbIE — [IJIsi OMEPATUBHOW OIICHKU
MPOU3BOJCTBEHHOW  cuTyaruu. Hawubomee  pacnmpoCTpaHEHHBIM  METOJIOM
7a00paTOPHOTO aHAJIM3a MHOTOKOMIIOHEHTHBIX Ta30-, MapOBO3JYIIHBIX CMecen
ABIIETCS Ta3oBasg Xxpomarorpadus. [IpuHmmn razoxpoMarorpaduueckoro aHaan3a

3aKIIOYaCTCA B ITOKOMIIOHCHTHOM pacClnpCACcICHUN ﬂBH)KYH.ICﬁCH 10 CJIORKO
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anacopberTta (B xpomartorpaduyeckod KOJIOHKE) aHaimuzupyemou cmecu. [lpwu
MOCJEAYIONIEM JBMKEHUU Yepe3 aJCOpPOCHT YHCTOrO ra3a-HOCUTEINS (Hampumep,
relivs) MPOUCXOAUT MOOYEPETHOE «BHIMBIBAHUE)» aICOPOMPOBAHHBIX KOMIIOHEHTOB
aHAIM3UPYEMOU CMeCH. BhIXosIIre U3 KOJOHKU «YUCTHIE» KOMIIOHEHTHBIE CMECH
ONPENEIAITCA KAYECTBEHHO M KOJMYECTBEHHO JETEKTOPAMU PA3JIUYHBIX THUIIOB
(kaTapoMeTpOM, IJIAMEHHO-MOHU3ALMOHHBIM, DJIEKTPOHHOTO 3axBarta W Jp.).
JlaHHBIE MeETOJ TO3BOJSIET B OAHOM MpoOe BO3Ayxa OINpPENeTuTbh BCE
COJZIEpIKalllMeCs] B HEM BPEAHBIE BEIIECTBA C JOCTATOYHON TOYHOCTBIO, OJTHAKO IS
OCYIIECTBJICHHUSI €ro TpeOyeTcss MHOTO BPEMEHH, JOPOTOCTOSINAs ammaparypa u
BBICOKOKBaJIM(PUITMPOBAHHBIN TTEPCOHAT.

B cuny yka3zaHHBIX 0OOCTOSITEIBLCTB METOJI Ta30BOW XpomaTorpaduu s
ONEPATUBHBIX LEIEH MPAKTUYECKH HE UCIIOIb3YETCH.

Jlist  OBICTPOM OILIGHKM paccMaTpuBaeMOW CAHUTAPHO-TUTUEHUYECKOMN
CUTyalldd W TPUHATHS OIEPATHUBHBIX MEp 3allUThl OT BO3JIECUCTBUSA BPEIHBIX
BEIIECTB IMPEBATUPYIOIIUMHU SBISIIOTCS  AKCIPECC-METOJIBI  aHAJIM3a BO31yXa
paboueit 30Hbl. OJHUM M3 CaMbIX PACHPOCTPAHEHHBIX M3 ITOW TPYMIBI METOJIOB
ABJISICTCS JIMHEUHO-KOJIOPUMETPUYECKUM, ONMHUCAHHBIM BBIIIE, OJHAKO BBICOKAS
MOTPENTHOCTh €ro, 4acTo He yAoBieTBopsromias tpedopanusim ['H 2.25.1313-03,
OTPAaHUYMBAET €ro NMPUMEHEHUE ISl MHCIEKIIMOHHBIX, @ UHOrAA (1151 BEUIECTB C
manbsivu [TJIK, HanmpumMep, 030HA) U ONepaTUBHBIX LIENIEH.

BaxxHbIM yCI0BHEM JKCIpecc-aHajin3a Bo3Ayxa pabouell 30HbBI SBISICTCS
€ro HENpPEPBIBHOCTh BO BPEMEHH, BO3MOXKHOCTH CONPSIKEHHS C CHCTEMAaMU
CUTHAJIU3AIMK, OTOBEIIEHNUS M aBTOMATHYECKOIO BKJIIOUEHUS B pabOTy CpeiCTB
KOJUICKTUBHOM  3allIUThI, HAlpUMEp, AaBapUWHOM BEHTWIIUWMH, a TaKKe
CUHXPOHHOCTh  TOJIYYEHHBIX  PE3YJbTaTOB C  KOHKPETHOW  CaHUTapHO-
TUTMEHUYECKOU CUTyalUEN.

B Hacrosmiee Bpems pa3paboTaHbl W IIHPOKO MPUMEHSIOTCS Ha
MPOMBIIIJIEHHBIX — MPEANPUITUIX Ta30aHAIM3ATOPHl  Pa3JIMYHBIX TUMNOB. B
COBPEMEHHBIX  la30aHAIN3AaTOpPaX  IIMUPOKO  KCHOJB3YKOTCS  JOCTHKECHUA

bu3nUecKol XMMHH, MHUKPOIIEKTPOHUKH, HWH(MOPMATUKA W Jp. HAYUYHBIX
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TuCIUTUINH. J[aHHOE OOCTOSITENIbCTBO TMO3BOJIAET MOJHOCTHIO aBTOMATHU3UPOBATH
paboTy TpUOOPOB, TOBBICUTh MX YYBCTBUTEIBHOCTH, OOECHEYUTH COOp 0a3bl
JAHHBIX 3a JI000M mepuoj padboThl, compsbkeHHOCTh ¢ DBM (Hampumep, ¢
MIEPCOHAILHBIMU KOMITBIOTEPAMH), YBEIUYUTh MHOTOKOMITOHEHTHOCTh aHajn3a
CAMHUYHOTO Ta30aHalIM3aToOpa W JAp. JOCTOMHCTBA. ENMHCTBEHHBIM, MOXKaTYyH,
HEJOCTAaTKOM TaKOW Tra30aHAJIMTUYECKOW ammaparypbl SBISETCS  BBICOKas
CTOMMOCTb, OTPAaHUYHMBAIOIIAS UX IIMPOKOE MpUMeHeHHe B Poccun.

Ha nansplii MOMEHT BpemeHH B P® pa3znuuHbiMH (GUpMaMH CEPUITHO
MPOU3BOJATCS, HAIMpUMEp, Cleaylolue rasoaHanu3aropel: «Kackam»y — mid
aHanM3a BO3[yXa Ha COJEpXKAaHUE CIENYIOUMX HMHIPEAUEHTOB (Jajnee Iocie
Ha3BaHUsl MpuOOpa B CKOOKaxX OyayT YKa3bIBaThCsl TOJBKO OMpeaessieMble
uarpenuentsl) (HpS, SOz, NO,, HCI1, Cl,, CO, COy); «I'pant» (NHs, Cl;, Os,
HCI1, CO, H;S, SO, NO, HF, Hy, O,); «xAHKAT- 7664M-09» (CO, SOz, NO);
«Komera (MI"C-98)» (NH3 C1, O,, CO, C,Hs0OH, NO,, SO,, H,CH4, C3Hg, H2CO,
H,S, CHy (cymma yraesogopozaos), HC1CO,); «OIITOI'A3-500» (CO, CHs COy,
02, NO) u np.

B pabote mepeuyuciaeHHbIX Tra30aHaIM3aTOPOB HUCIOJIB3YIOTCS Pa3IMYHbIC
MPUHITUIBL OTIPENICTICHUSI Ta30BBIX KOMIIOHEHTOB, OCHOBAHHBIC HAa XWMUYECKHX,
busznueckux #u (PU3NKO-XUMUYECKUX SIBJIEHUAX (uM3MepeHue Kodduimenra
MPEIOMJICHUSI  CBETa, OSK30TEPMHUYECKHE pEakIuh, HW3MCHCHHE I[BETa U
WHTEHCUBHOCTH OKpacKu aHATM3UPYEMOM cMecH, U3MEHCHHE
TEIJIONPOBOAUMOCTH, CEJIEKTUBHAas aacopOuuss u abcopOumsi, H3MEHEHUeE
AJIEKTPOIIPOBOTHOCTH aHATM3UPYEMBIX CHCTEM W MHOTHE JIp.).

Hanpumep, B razoanamuzatope «Komera-4» cepun HI'C-98 npu
onpenenennn KoHueHTpauuu NO;, CO,;, u CO wucnonb3yercss MNPUHIUIT
aMIIEPOMETPUUYECKOTO TUTPOBAHUSI, TPU KOTOPOM DJIEKTPOXUMHUECKHI CEHCOP
npeoOpa3yeT 3HauYeHWE KOHIICHTPAIlMM COOTBETCTBYIOIIETO ra3a B BO3JIyXE B
AIEKTPUYCCKUI CUTHAJI, BEIUYMHA KOTOPOTO MPOIOPIMOHAIbHA KOHIICHTPAIIUU
uHrpenuenTa. [IpuHIUn AecTBUS ATOTO Xe Npubopa MpU aHamu3e BO3Ayxa Ha

COJIEp’KaHuE  YIJICBOJOPOJOB  OCHOBAaH HAa  HM3MCHCHHUHM  CONPOTHUBJICHUS
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HOJIYIIPOBOJIHUKOBOIO CEHCOPa B 3aBUCHUMOCTH OT KOJMYECTBA aJICOPOUPYEMOro
Ha HEM ra3000pa3HOT0 MHIPEAUEHTA.

Kpome oTeuecTBeHHBIX TPUOOPOB, B Poccum mpuMeHSIIOTCS U 3apyOeKHbIe
razoananuzaropsl Gupm (bprons u Keep, 01JID9HAM 8A u ap.).

B coBpeMeHHOH Tra30aHAJMTHYECKOW armapaType pe3ysbTaThl aHalu3a
MOTYT TPEACTABIATHCS B PA3JIMYHBIX E€IUHHIIAX KOHIICHTPALWU WHTPEAUEHTa B
BO37yxe paboueld 30HBI, MOITOMY YacTO Ha MPAKTUKE BO3HHUKAIOT 3aTPyIHEHUS
TIpU CpaBHEHMH >THX BeauunH ¢ [1J1K,,, koTopsie B Poccun namepsiorcs B Mr/me,

Huxe npuBenensl Gopmyssl Juisi miepecdera IpYruxX €IUHHUI] U3MEPECHHS

KOHOCHTPAOWH I'a30B B BO3AYXC B MF/MS:

Cop 06"MP,

1) 13 % (06.) B Mmr/M3: C= 0833 (7.1)
3. o _CppmMP
2) w3 ppm B mr/m’; C= 08313 105 T (7.2)
3..__ CppgMP
3) ppeBMI/M®: C= B33 107 (7.3)
rne Coos, Cppm, Cpps — KOHICHTPALMHA OIPENEISAEMBIX BELIECTB,

BBIPAKEHHBIX COOTBETCTBEHHO B % (00.), ppT (0JlHa MWJIJTMOHHAS YaCTh 00beMa),
ppB (ogHA OWIJTMOHHAS YacTh 00beMa); M — MoJisipHas Macca BEIecTBa, a.e.M.; P —
atMoc(epHoe JaBieHrne B MOMEHT aHanu3a, [la; T — abGcomoTHas TemmepaTypa B

MOMEHT aHanu3a, K.

5. MOPAJOK BBIITIOJIHEHUS PABOTbI
[Ipu BBIMOTHEHNHN YKCIIEPUMEHTATILHOM YacTh PabOThl CTYACHTHI JOJIKHBI:
4  U3YYUTh YCTPOMCTBO U MPHUHIIUII IEUCTBUS Ta30aHAIIM3ATOPOB;
¢ KaxzaoiW Opurame TMONYYUTh Yy TMpenojaBaTeis JACHUCTBYIOIINE
ra3oaHaJn3aTophl, MPOU3BECTH UX MIPOBEPKY, HACTPOUKY U MOATOTOBKY K paboTe;
¢ 110 33JIaHUI0 MPENnoJaBaTessi MPOU3BECTU U3MEPEHUS] KOHIEHTpAIUU

CHsu CO; B onipeiesIeHHOM TONEPEYHOM CEYEHUM U T10 BHICOTE MOJICIIH;
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¢ noctpouth rpaduxu usmeHeHus konueHtparmu CHs u CO2 mo
BBICOTE MOJIEJH;

¢ BBINOJHUTH OMNUCaHuE rpadUKOB, MPOBECTH WX aHAIU3 M CHAENaTh
BBIBOJBl O NPHYMHAX IOJYYEHHOTO XapakTepa pacnpeleieHus Ta30B U
COOTBETCTBHS U3MEPEHHBIX KOHIIeHTpauid [T/K.

[Ipy STOM KOHLEHTpalusi ra3oB HU3MEpSAETCS B BBITSDKHOM IIKady U
JIeaeTCsl OLEHKA COOTBETCTBUS €€ JOMYCTUMbBIM TMTHEHHYECKHUM HOPMaM.

KoHTpoJibHBIE BONPOCHI

1. HaszoBuTte coctaB aTMOC(hEpHOTrO BO3ayXa.

2. HazoBure Hambojee 4acTO BCTPEUAIONIMECS BpPEAHBIC U TOKCUYHBIC
IpPUMECH K BO3IyXy pabodeil 30HbI.

3. B3spsiBoomacHbie CBOICTBA ra30B U MapoOB.

4. Meronpl  KOHTpPOJII  cOocTaBa Bo3ayxa B paboueil  30HE
IIPOU3BOJICTBEHHBIX IOMEIICHUN U TOPHBIX BHIPAOOTKAX.

5. IIpubopsr aiig onpenenenuss CHs u CO2B ropHBIX BBIPaOOTKAX.

6. Kaxkummu razoanammzaTopaMud MOKHO ONpPENEIUTh KOHIIEHTPALUIO
KHMCJIOPO/JIa B BO3AyX€?

/. Haubonee pacnpocTpaHeHHbIE TPUOOPHI I OMpeAeNeHus
KOHLIEHTPalMy TOKCUYHBIX I'a30B B Bo3Ayxe. [ [puHIMIBI X 1EHCTBUS.

8. Ilpumanmn netictBus razoananusaropos 1IN-6, 1111-10, IITN-11.

9. [Ilposepka u Hactpotika [1IN-10.

10. TMopsnok npoBenenus namepennii CHs u CO, 11IH-10.

11. Tlopsnok mpoBeaenus uamepenuit mpudbopamu I'X-5, I'X-6.

12. TIpubops! nmst KOHTPOJS COCTaBa BhIXJIOMHBIX Ta30B JIBC.

13. TpeboBaHus K COCTaBY BBIXJIOMHBIX ra3oB KapOroparopubix JIBC.

14. TpebGoBaHus K COCTaBY BBIXJIOMHBIX ra3oB Au3enbHbIX [IBC.
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JlabopaTtopnas paGora 2
MN3YYEHUME CPEACTB U METOJ10B T1O3UMETPUYECKOI'O
KOHTPOJISI HOHU3UPYIONINUX U3JTYYEHUIA

Ilenv paoompr: VI3yuuTb TPUHUUINBI HOPMHUPOBAHUS HOHU3UPYIOIINX
U3Ty4YeHUI, TpuOOpPhl U METOABl JO3UMETPUUYECKOTO KOHTPOJISA, HAYUYUTHCA
MIPOBOJAUTH U3MEPEHUS YPOBHS PaAuallii U OLUEHKY paJlallMOHHON OMMACHOCTH.

Cooeporcanue padomoi: 1. I3ydnTh METOIUKY KOHTPOJIS YPOBHS pagualuu
U CTENEHH PAJAMOAKTHUBHOIO 3apaK€HUS pPAa3jIM4HbIX MPEAMETOB [0 TraMMa-
H3JIYYCHHUIO C TIOMOIIBIO H3MepuTesei MomrHocTH 10361 JI1-5B, UM/I-5.

2. N3y4nTh METOANKY U3MEPEHNS SKCITO3UIITUOHHON U TOTJIONIEHHOMN 1103
raMMa-u3JIy4€HHUs C MOMOIIbIO MHAMBUAYaIbHBIX A03uMeTpoB N/I-1, IKTI-50A.

3. M3yuuTh METOAMKY KOHTpPOJS paJHallMOHHOW OOCTaHOBKM Ha
MECTHOCTH [0 TaMMa-U3JIy4YE€HUIO M OLEHKH 3arpsA3HEHHOCTH OeTa-ramma-
U3ITyYaOIUMU HYKJIHJIaMA Pa3IMYHBIX TMOBEPXHOCTEH, MpoO BObI, MPOIYKTOB
MUATAHUS U APYTUX 00BEKTOB C TOMOIIIBIO Jo3uMeTpa-paauomerpa UPJI-0261.

4, [IpoBecT W3MEpEHHsI JO30BBIX XapaKTEPUCTUK C  ITOMOILBIO

UMEIOIITUXCS TIPHOOPOB.

5. JlaTh OLIEHKY M3MEpPEHHBIX J030BBIX XapPAKTEPUCTHK HOHU3UPYIOIIETO
U3ITyYCHHUS.
6. CocTaBuTh OTYET MO JA00OpaTOpPHOI pabdoTe.

1. OCHOBHBIE CBEJEHUSA U TIOHATUA
Honuzupyrowee usznyyenue — W3IyYEHHUE, B3aUMOJECHUCTBHUE KOTOPOTO CO
CpelIoi NMPUBOIUAT K OOpa30BaHHIO HMOHOB pPa3HBIX 3HAKOB. BHAMMBIN CBEeT
yIbTpaduOIECTOBOE U3ITYyUSHUE IPUHSITO HE BKIIOYATh B MOHATHE «MOHU3UPYIOIIEE
uzinydeHue». [Ipu 3ToM paznuyaroT GOTOHHOE M KOPITYCKYJIIPHOE HOHU3UPYIOLINE

H3JIy4CHUA.
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K gomonnomy uonusupyrowemy uznyuenuro OTHOCITCA: eamMa-usiydenue,
BO3HHUKAIOIIEE MPU M3MEHEHUH PHEPTETUYECKOTO COCTOSHUS aTOMHBIX Siep WU
Opy AaHHUTWISIUMU YacTULl, MOPMO3HOe U3yyeHue, BO3ZHUKAIOUIEE TMpHU
YMEHbBIIIEHUN KMHETUYECKON SHEPTUN 3apsHKEHHBIX YACTHULL, XAPAKMEPUCUYECKOe
u3lyyeHue, BO3HHUKAIOIIEE TPU HU3MEHEHUU DHEPreTUYECKOTO  COCTOSHHS
AJIEKTPOHOB aTroMa. Ha mpakTuke 4acTo MCHOb3YyeTCs peHTTEHOBCKOE U3TyUYEHUE,
COCTOSIIEE U3 TOPMO3ZHOTO U (MJIM) XapaKTEPUCTUUECKOTO U3TyUEHUN.

K xopnyckynapnomy u3znyuenuro, cOCTOSIIEMY W3 YacTHI[ C MAacCOM,
OTJIMYHON OT HyJsA, OTHOCSTCS, HANpUMEp, anb@a-usiyyeHue, 3JeKmMpOHHOE,
NPOMOHHOE, HeUMPOHHOE.

l'amma-uznyyenue UMeeT BHYTPUSIIEpHOE TMPOUCXOXKAeHHe. [amma-
U3JIy4EHUE MPECTABISIET COO0M KecTKoe (OO0 IHEPTUM) ITIEKTPO-MarHUTHOE
U3JTyYEHHUE, PACIPOCTPAHSIOLIEECS CO CKOPOCTHIO CBETA.

Peumeenosckoe usnyuenue, SBISAIONIEECS TOTOKOM 3JIEKTPOMArHUTHBIX
KOJI€OaHM, OTIMYAETCs] OT raMMa-u3JIy4YeHHsl YCIOBUAMH 00pa3oBaHus (HE UMEET
BHYTPUSICPHOTO MPOUCXOKCHUS), a TAK)KE CBOMMHU CBOMCTBaMU (JTMHOW BOJIHBI
WM DHEpruei).

OTU U3IIYYEeHHS Ha3bIBAIOTCS MPOHUKAIOMIMMH, MOCKOJIbKY HE3HAYUTEIHHO
0cnabsAI0TCA MPU MPOXOKICHUH YEPEe3 BEIIECTBO.

Anvgpa-usnyuenue. B pesynprate anbda-pacnaga paguoakTUBHOIO M30TOIA
oOpasyeTrcs MOTOK ainb(}a-yacTuil, T. €. AAep aTOMOB T'CIIHS.

[Iponukaromas CcrnocoOHOCTh 0-YacTHUIl, HCIYCKaeMbIX HW3BECTHBIMH B
HACTOSIIEE BPEMS PAJUOHYKIHMAAMHU, NOCTUTAET 8-9 ¢M B BO3MIyX€, a B MSTKOU
OMONOTUYECKON TKaHU — HECKOJIBKUX JECITKOB MUKPOH.

bema-uznyuenue mpexacraBisier coboi OeTa-dyacTUlbl  (OTPHULIATEIEHO
3apsHKEHHBIE  DJIGKTPOHBI  WJIM  TOJOXKUTEIBHO  3apsHKCHHBIE  TMO3UTPOHBI),
JIBUKYIIHECS ¢ OOJBIION CKOPOCTHIO, MPUOIMKAIOIICHCS] K CKOPOCTH CBETA.

[Tponukaroiasi CHocOOHOCTb [3-4acTHIl B BO3IyXE COCTaBIAET 22 cM, Mpooder

B MTKOI Ononorunueckoi Tkauu gocruraet ot 0,02 1o 1,9 cm.
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Heiimponnoe usnyuenue. 1lpyu AeleHUN TSXKENBIX SIAEP WIM MPU HEKOTOPBIX
TUIAaX B3aMMOJICUCTBHS PA3JIMYHBIX BHUJIOB H3JIyYEHHUS C BELIECTBOM BO3HHUKAIOT
HEHUTPOHBI — JIEKTPUYECKH HEUTPAIBHBIC YACTULIBI.

Heiitponsl, mpencraBisionie coO0Ol MOTOK HE3apsHKEHHBIX YacTHUIl, MpU
IIPOXOKJICHUN 4Yepe3 BEIIECTBO B3aWMOACUCTBYIOT TOJBKO C SAPAMH aTOMOB,

IIO3TOMY O6JI&I[&IOT CYIHCCTBCHHOfI HpOHI/IKaI-OHleﬁ CITOCOOHOCTBIO.

/lo3086ble xapakmepucmuKku nonsa uziyyeHus

XapaKTepuCTUKN W3IyYeHHUs, B TIEPBYIOD OUYEpEdb, PETIAMEHTUPYIOTCS
AKTUBHOCTBIO PATMOHYKJIMJIOB B MCTOYHHKE, T. €. YPOBHEM CaMOIIPOM3BOJILHBIX
SJIEPHBIX PEBPAILICHUN PaIMOAKTUBHOTO paciaja.

Axmuenocms paduonyknuoa 6 ucmounuxe (oopasye) A — OTHOIICHUE YUCIIA
dN CIMOHTaHHBIX SICPHBIX MPEBPALICHHUN, POUCXOISIIINX B HCTOUHUKE (00pasiie)
3a UHTEpBaJ BpeMeHU JI, K 5TOMy HHTEpBaIy:

A = dN/dt.

Enununa aktuBHOCTH pamuonykiauaa B cucreme CU — 6Gekkepens (bk).
bekkepens paBeH aKTUBHOCTH HYKJIHJIA B PAMOAKTHBHOM HCTOYHHUKE, B KOTOPOM
3a BpeMsi | ¢ IPOUCXOIUT OJIMH CIIOHTaHHBIN pacna.

BrecucremHuas enunuia aktuBHoctd — kiopu (Ku) (tadm. 1).

Jist  omeHkw 1ons  (POTOHHOTO  M3IYyYEHUS TIPH  HMCIOJIb30BAHHUH
BHECHCTEMHBIX €IMHUII IPUMEHSIOT MOHATHE «IKCIIO3UIIMOHHAS J103a).

Oxcnosuyuonnas 0osa X — 9OTO KOJMYECTBEHHAs XapaKTEPUCTHKA
(OTOHHOTO M3IY4YEHUsS, KOTOpas OCHOBaHA Ha €ro MOHW3HMPYIONMEM JCHCTBHH B
CyXOM aTMOC(hEepHOM BO3AYyXE W TPEICTABISET COOOW OTHOIIEHHWE CYMMAapHOTO
3apsina dQ Bcex MOHOB OJTHOTO 3HAKa, CO3/IaHHBIX B BO3IyXe, K Macce BO3/yXa B
obobeme dm:

X =dQ/dm.

Enunanna sxcnosunmonHoi 103el B cucreme CU — xynon na xunoepamm

(Kn/kr).

BHecucteMHas eMHKIIA SKCIIO3UIIMOHHOM 10361 — penmeer (P) (Tabmn. 2).
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OcHOBHOU

duznyeckoit

BEJIMYMHOM,

ONPEAEIAIOIIEH

CTCIICHDb

paauannroOHHOI O BOSﬂCﬁCTBHH, SABJIACTCA  IIOIJIOMICHHAA O03a HMOHU3HUPYROLICTO

H3JIYYCHHUA.

[TormomenHass 103a HOHU3UPYIOLIEro U3nydeHus D - oTHomeHue cpeaHeit

aw,

SHEPrun

9JICMCHTAPHOM O6’I)€Me, K Macce dm BCHICCTBA B 3TOM o0BeMe:

MepEeIaHHON

MOHU3UPYIOIIUM

aw
dm

D=

U3JIy4EeHHUEM

BEIIIECTBY B

I'OCT pomyckaeT BMECTO TEPMHHA «MOTJIOLICHHAS [103a W3JIYYCHUSD)

MCIIOJIB30BaTh KPATKYIO (OPMY «003a U3YYEHUS.

Enunnna nornomenHoi mo3el B cucteme CU — rpeii (I'p). I'peit paBen

MOTJIOIIEHHO! J103€ MOHU3UPYIOIIET0 U3IYYEHUsl, IPU KOTOPOI BEIIECTBY Maccoi

| kr nepenaeTcst SHEPTHS MOHUZUPYIOLIETO U3NTydeHus, paBHas 1 [[x.

Brecucremnomn GHHHHHGﬁ HOFJIOIHGHHOﬁ A03bI HOHHU3UPYIOLICT'O HU3JIYYCHUA

sBisieTcs paj (pax) (cm. taour. 1).

Tabnuya 1

CoorHomenust Mexkay exmHuaMu CU 1 BHECHCTEMHBIMU €IMHUIIAMHU B

00J1aCTH HOHU3UPYOUIUX U3TyYeHUIl

Beauuuna u eé

HasBanust u 0003HauEeHUS € IMHUL]

CBs3b ¢ eqUHULIEN

0003HaUeHHne Enunanna CHU Brecucremnas CHUu
eJIMHUIIA
AKTUBHOCTH A Bekkepens (Bk) Kropu (Kn) 1 Ku = 3,700-10%°

bk

KonuenTpanus bekkepeinsb Ha Kropu Ha nutp 1 Ku/n =
(o6beMHas KyOuueckuii metp | (Ku/m) 3,700-10" bx/m3
aAKTUBHOCTB) (bx/M3)

PAaANOHYKINIA B bekkepenb Ha | Kiopy Ha gurp |1 Ku/n =
aTMocheprom mutp (bx/m) (Ku/m) 3,700-10%° Bx/n
BO3JIyX€ UJIU BOJE

Ap

[Tornomennas I'peit (I'p) Pan (pan) 1 pan=0,01Tp
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no3za D
MomHocTh ['peii B cexyHy Pan B cexynny 1 pan/c = 0,01
IIOTJIOIICHHOM (I'p/c) (pan/c) I'p/c
no3el D
OKBHBaJICHTHAs 3uBept(3B) bap (63p) 1 65p=0,01 3B
no3a H
MontHocTh 3uBepT B cekyHAy | bap B cexyHay 1 69p/c =0,01 3B/c
SKBUBAJICHTHOM (3B/c) (69p/c)
no3el H
Okcno3urmonHas | Kynon Ha Pentren (P) 1P=2,58-10"
no3a X KWJIOTpaMM Ki/kr

(Kn/xr)
MomHoCTh Awmriep Ha Pentren B cexynay | 1 P/c =2,58-10%
AKCIO3UIIMOHHON | kuitorpamm (A/kr) | (P/c) A/kr
110361 X

B 3amavax paauaniMiOHHOM O€30MACHOCTH MpPU XPOHUYECKOM OOJIy4YEeHHH
YeIoBeKa B MalbIX J03ax (B J03aX, HE NPEBBIMAOIINAX TATH MPEASTbHO
JIOMTYCTUMBIX TOJIOBBIX 103 TpPH OOJYYEHUU BCEro Teja YeJOBEKa) OCHOBHOMU
BEJIMYMHOU JJISl OIIEHKU OMOJIOTMYECKOTO JEUCTBUS M3IY4YEHHUs JIFOOOTro cocTaBa
SBJIIETCS] DKBUBAJICHTHAS J1034.

IxeusanreHmuas 003a UOHU3UpYIOWe2o usiydenuss H — TpousBencHHE
TOTJIOMEHHON 710361 D Ha cpemuuii KOX(QQUIMEHT KadecTBa M3IydeHHs k B
JTAHHOM 00heMe OMOJIOTHYSCKOM TKaHW CTaHIapTHOTO COCTaBa:

H = kD,

e k — cpennnii koddduiment kayectsa (Tabm. 2);

Tabmuma 2

PEKOMeHI[yeMbIe SHAYCHUA E AJISA I/I3J1y‘-IeHHﬁ PAa3JINYHbIX BUI0B C

HENU3BECTHBIM JHEPI€THYCCKHM COCTABOM

Bun uznmydenust k
PeHTreHOBCKOE | y-M3IIydeHUE, AIEKTPOHBI, TO3UTPOHBI, B-U3ITy4eHHE 1
Hetitponsl ¢ aHeprueit mensine 20 k3B 3
Heiitponsl ¢ sneprueii 0,1-10 M»B 10
[IpoTonsl ¢ 3Heprueit menbiie 10 M>B 10
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o-u3ydeHue ¢ sHeprueit menpiie 10 MaB 20

Tsokensie aapa oTaAa4YH 20

Kosgppuyuenm kauecmea mpencraBiser co0OOMl perIaMeHTHPOBAHHOE
3HAYCHHE HEOIaronpHATHBIX OMOJOTHYSCKHUX MOCIICICTBHIA OOYICHHS YeJIOBEKa B
MaJIbIX J03aX.

Enunuiia sxkBuBanenTHo# 103kl B cucteme CU — 3uBept (3B).

3uBepPT — €IWHHWIIA SKBHBAJICHTHOW J03bI JIFOOOr0 BHjaa M3mydeHus B
OMOJIOTMYECKON TKaHH, KOTOPOE CO3/AAET TAKOM ke OMoJornyeckuit 3pQeKr, Kak u
TIOTJIOIICHHAS J103a B 1 I'p peHTreHOBCKOTO MJIH Y-U3TyUCHUS.

BHecucTeMHass eIMHWIIA 3KBHBAJICHTHOM JI03bI — 03p (6uonocuueckutl
akeusanenm paod) (cM. Tabi. 1).

Mownocms noznowennoit 003vt D (mowmnocmo sxcnozuyuonnoit 003wt X,
MOWHOCIb IKEUBANEHMHOU 003bl H) — OTHOIIIGHWE TPUPAIICHHS TOTIOMECHHON
no3el dD (axcno3unmionHoi no3el dX, skBHBasieHTHOW J03b1 OH) 3a mHTepBan
BpeMeHu dt kK aToMy HHTEpBaITy:

. dD, o dX  _dH
.D:E: I'dr' l'.ﬂ

B Ta6n. 18.1 nmpuBeneHbl COOTHOIICHUSI MEX Y enuHuIiaMu B cucteme CU u
BHECHUCTEMHBIMH €IMHUIIAMU B 00JIACTH MOHU3UPYIOIINX U3TyICHUM.

B cinydyae HepaBHOMEpPHOTO OOJIy4eHHUs pa3HbIX OPraHOB WM TKaHEW Tena
YyeJIoBeKa UCIOJIb3YETCs MMOHATHE 3hhekmueroul sxsusarenmuou 10361 He

JI7g OLleHKM pagualiMOHHOM OMACHOCTH BBEJECHO IMOHSATHE pUCKA. Puck —
BEPOSTHOCTh BO3HUKHOBEHHWS HEOJIAronpuATHBIX TOCIEICTBUN [JI1 4YeJIOBEKa
(cMmepTh, TpaBMATU3M, 3a00JICBAHUE U T. 11.) BCICIACTBUE OOyUCHUS, aBapUU WIIH
JIpPYyrOW TMPUYMHBI, IPOSBICHUE KOTOPOM HOCUT CTOXACTUYECKHUM XapakTep.

Hanpumep, puck cMepTu oT KypeHus ry=5-10"* ciryuaes / (4en. rox).
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[Ipenen MHAUBUAYATHHOTO TTOKU3HEHHOTO PUCKA B YCJIOBHSIX HOPMATbHOM
OKCIUTyaTallik JJii TEXHOTEHHOro OOJy4eHHs TIepcoHalla B TEUeHHE Troja
npuHuMaercs okpyriaenso 1,0-107° a nna macenenns — 5-1073,

YpoBeHb NPEHEOPEKUTEIHHOIO PHUCKA pazAeiisieT 00JacTh ONTUMHU3ALUU
pHUCKa U 001acTh G€3yCIOBHOTO IPUEMIIEMOTO PUCKa U cocTassieT 107,

DddhexTuBHas YKBUBAJICHTHAS J03a
He=3wHr
T

rne H; — o2kBuBaneHTtHas no3a B T-M opraHe wWid TKaHH; Wt —
B3BCIIMBAIOIINK (PaKTOpP, MPEACTABISIIONINN COOOM OTHOIICHUE CTOXAaCTHYECKOTO
pHCKa CMEpPTU B pe3yibTaTe OOJydeHUs [-ro opraHa WM TKaHW K PUCKY CMEPTH
OT PaBHOMEPHOTO OOYUEHUS BCETO TeJa MPU OJWHAKOBBIX SKBUBAJICHTHBIX J103aX
(tabin. 3). Takum obOpa3om, W, ompenesseT BECOBOM BKJIAJl JAHHOTO OpraHa WiId
TKaHW B PUCK HEOJIATOTIPUATHBIX MMOCICACTBHU ISl OPTaHU3Ma IIPH PaBHOMEPHOM

00JTydeHU .

Enununer usmepenus 3¢GGEeKTUBHON SKBUBAJICHTHOW J03bI COBHAJAIOT C

eIUHUIIAMHU SKBUBAJICHTHOM JO36I.

Tabnuua 3
B3pemmBawimme pakropbl Wt H PUCK CMEPTH OT 3JIOKAYEeCTBEHHBIX
OIyXO0JIeH ¥ HACJIeACTBEHHBIX JAe(eKTOB B pe3yabrare 001ydenus auas 1 el

NPH 3KBUBAJIEHTHOM J03¢e 1 3B I'; 1uisl 3a1a4 paAMALMOHHOMN 3aIIUThI

1
-2
Oprad Wnu THaHe 3afonasanme - 1077, o 70 Wr
loHagst HacnepcTeenHsle gedexTe’ 0,40 ﬂ.%:
MongyHaR kanesa Pak 0,25 a1
KpacHeiit KOCTHBIA MOST NenkeMmua 0,20 ), 12
Nenme Pax 0,20 0,12
UlwToBAOHAR MENsaa Pax 0.05 %.gg
NOBepXHOCTE NOCTH ANOKEHECTBEEHHbE HOBOOGPA0RAHMA g,ggl 3,0+
Bee Qpytwe OpraHs! Toxe 0,50 ﬂéﬁg':'
M3 Hix Ha KB W 0,10 A
BCETD 1,85 1,00
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*

VY nepBbIX ABYX MOKOJICHUI TOTOMCTBA OOJyYCHHBIX JIHII.

** Dra BenMUYMHA paclpeesseTCs] MEXIy MAThIO OCTABIIMMUCS OpraHaMH U

TKaHAMHA, KOTOPBIC ITIOJIYYUIN CAMYIO BBICOKYIO 9KBUBAJICHTHYIO O03Y.

Tabnura 4

PagnaunoHnHoe Bo31eiCTBUE M COOTBETCTBYIONIHE OMOJIOTHYECKHE

3¢ ¢eKThI
Bo3snerictBue
Jo3a, 3B Mo1HOCTh A03bI WU O6nyuenue | buonoruueckuii a3pdexr
MTPOJIOJDKATEITLHOCTD
1 2 3 4
0,003 B teuenne Henenu O [IpakTHYeCKH OTCYTCTBYET
0,01 ExxenneBHO (B TeueHUe O Jletikemust
HECKOJBKHUX JIET)

0,015 EnnnoBpemeHHO J XPpOMOCOMHEBIE HAPYIIICHUS
B OITyXOJIEBBIX KJIETKAX
(xynbTypa
COOTBETCTBYIOIIHUX
TKaHEH)

0,25 B Teuenue Henenu JI IIpakTUYeCKH OTCYTCTBYET

051 Haxonnenue Manbix 103 Jd VY 1BO€HHE MyTareHHbIX
3¢ eKToB Yy 0HOTO
TTOKOJICHUS

2 EnunoBpeMenHo O TormrHoTa

3-5 O Clso nnst mropeid

4 Jd Brinmagenue Bosoc
(oGpaTtumoe)

45 0,10,53 B/cyT O Bo3MoxHO H3neueHue B
CTAIlMOHAPHBIX YCIOBHSIX

69 3 3B/cyT unu Hakorieane | JI Pannanmonnas katapakra

MaJIbIX 703

10 25 2 3 3B/cyT J Bo3HukHOBeHUE paka
CHUJIBHO
PaaOYyBCTBUTEIBHBIX
OpTraHoB

25 60 2 3 3B/cyT J Bo3nukHOBeHUE paka
YMEPEHHO
PaaOYyBCTBUTEIBHBIX
OpraHoOB

40 50 2 3 3B/cyT JI Jlo30BBI  Tpeden IS
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HEPBHBIX TKAHEU

50 60 2 3 3B/cyT J Jlo30BBIT  mpemen IS
KEJTYI09HO-KUIIIEYHOTO

TpakTa

IIpumeuanue. O — obiee obyuenue tena; JI — nokansHoe odmyuenue; Cllso
— gno3a, npuBomsmas K 50 %-HOW CMEPTHOCTH CpEau JUL, HOABEPTIIUXCS
00JTy4EeHHIO.

3HaueHUSI HEKOTOPHIX J03 H J(PQPEKTOB BO3IACHCTBHUS M3IyUeHHUS Ha

OpraHu3M MpUBEJEHBI B Ta0. 4.

2. T'MT'MEHNYECKOE HOPMHUPOBAHHUE YPOBHEHN
HMOHU3UPYIOIIUX U3JTYUEHUIA
JleicTBHE MOHU3UPYIOLIMX M3JIyYEHHH B OINPEACIEHHBIX 033X MOXKET
BbI3BAaTh HEOJArONpUATHBIC IS 30pOBbA 3(P(DEKTh, KOTOpPhIE MOTYT CTaTh
SBHBIMH y CaMOTO OOJy4YEeHHOTO JMIla WM TPOSBUTHCS y €ro moToMcTBa. B
IIEPBOM CJIydya€ MX IIPUHATO HA3bIBATh COMATUYECKHMH, BO BTOPOM —

2eHemu4eCcKuUMU Uil HACAe0CMBEeHHbIMIU.

2.1. YpoBHHU npu padoTe ¢ HCTOYHUKAMHU HOHU3UPYIOIIHUX U3JTydeHMit

OCHOBHBIM TOCYAApCTBEHHBIM JTOKYMEHTOM, PErJaMEHTHUPYIOIIUM YpPOBHU
oOydyeHMs] TepcoHalla M HaceleHUs: B Hamed crpaHe, saBisitorcs «Hopwmbl
paauanonHoi 6e3zonacHoct» (HPB) u «OcHOBHBIE caHHMTapHbBIE NpaBUIIA
paboThl C  paJMOAKTUBHBIMM  BEUIECTBAMH W  JIPYTUMH  HCTOYHUKAMU
noHmzupymux uznydeHuin» (OCII). I[IpuMeHUTENbHO K OTIEIbHBIM BHUIAM
NESATEIbHOCTH, CBS3aHHOM C MCIOJIb30BAHUEM HCTOYHUKOB HOHU3HPYIOIIUX
U3y4YeHU, pa3paboTaHbl CHIEHATU3UPOBAHHBIE HOPMATHUBHI.

Hopmamu pannanoHHON O0€30MacHOCTH YCTAHABIMBAIOTCSA CIEAYIOIINE

KaTeropnuunu 06J1yqaeM51x JINIL:
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I'pynna A — nepconan (npodeccruoHanbHble pabOTHUKU) — JIHIIE, KOTOPbIE
MOCTOSSHHO MJIM BPEMEHHO paboTaloT HEMOCPEACTBEHHO C HCTOYHHUKAMU
MOHU3UPYIOIINX U3ITyYCHH;

I'pynna b — nepconan (npodeccnonanbubie pabOOTHUKHN) — JIUIA, KOTOPHIE HE
paboTalOT HEMOCPEACTBEHHO C MCTOYHUKAMHM W3JIYYEHHS, HO 10 YCJIOBUSIM
pa3MeleHusi pabounx MeCT MOTYT MOABEPraThbCs BO3ACHCTBUIO PaTUOAKTHUBHBIX
BEILIECTB U JIPYTMX HCTOYHUKOB HOHU3HUPYIOIIUX H3IYyUYCHHI, TPUMEHSIEMBIX B
yUpexACHUAX U (MJIN) yAUIIEMBIX BO BHEIIHIOIO CPEly C OTXOJaMHu;

Bce macenenue, exmouas auy nepcoumana 6He cghepvi  YCIO08UL  UX
NPOU3800CMBEHHOU 0esiMeIbHOCTIU.

Jnst  kareropuii  oOMydyaeMbIX —JIMI[ YCTaHABIMBAIOTCS TPU  Kiacca
HOPMAaTHBOB:

1)  ocHoBHbIe nipeaenst 103 (I1]]) npusenens! B Ta0I1. 5;

2)  JOMyCTHMBIC YPOBHH MHOTO(GAKTOPHOTO BO3JICHCTBUS (U1 OJXHOTO
PaAMOHYKINAA, MYyTH TOCTYIUIEHHS WM OJHOTO BHJIa BHEUIHEro OOJy4YeHus),
SBJIAIOIIMECS ITPOU3BOJHBIMA OT OCHOBHBIX MPEIEIOB J103: MPEeibl I'OJIOBOTO
noctymienuss (III'TI), nmomyctumble cpeaneronoBbie  akTtuBHOCTH  ([IOA),
CPEIIHET0/I0OBbIE y/eIbHbIe aKTUBHOCTH (Y A) u ap.;

3)  KOHTpPOJIbHbIE YPOBHH (703bI, YPOBHH, AKTUBHOCTH, IUIOTHOCTH
MOTOKOB | Ap.). IX 3HaueHust JOJKHBI YUYUTHIBATh JOCTUTHYTHI B OpraHU3allUuu
YpOBEHb PAJMAIMOHHON 0€30MacHOCTH M O0ecneuuBaTh YCIOBHUS, IPU KOTOPBIX
paualioOHHOE BO3/ICHCTBHE OYyAET HUXKE JOMYCTUMOTO.

JUist OCTHKEHMsSl 1eNe 3alluThl YCTAaHABIUBAIOTCS OCHOBHblE 00306ble

npedeﬂbl. K ocHOBHBIM AO030BbIM IIPCACTIaM OTHOCATCA IMPCACIbl 103 IOJIA

HaCeJICHUS.
Tabnuma 5
OcHOBHBIE MPEAECIIBI 103
Hopmupyemsie ITpenensr 103
BEITUYUHBI ™ [lepconan (rpymma A)** Hacenenue
DddexTuBHas n03a 20 M3B B cpeHEM 3a 1 M3B B roJ1 B cpe/iHEM 3a
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Jr00bIe
IIOCJIEIOBATEIIbHEIES JIET,
HO He O0oiiee 50 M3B B roj

JIIO0BIE
[OCJIEA0BATEIbHBIES JIET,
HO He 0oJiee 5 M3B rojg

OKBUBaJICHTHas J03a 3a

TOJ

B XpyCTalluKe riaza™** 150 m3B 15 m3B
KOYKe *H#* 500 m3B 50 m3B
KHUCTSIX U CTOMax 500 m3B 50 m3B

Jlonyckaercsi 0IHOBpEeMEHHOE O0JydeHHUE A0 YKa3aHHBIX MPEACIIOB MO
BCEM HOPMHUPYEMBIM BEJTUUHHAM.

** (OcHOBHBIE TIpEJENbl /103, KAaK U BCE OCTAJIbHBIC JIONMYyCTHUMbIC YPOBHU
oOJsrydyeHus: nepcoHana rpynmsl b, paBusl 1/4 3HadueHuit 115 nepcoHana rpymnmsl A.
Janee B TekcTe BCE HOPMATHBHBIE 3HAYEHU [JI1 KaTErOpPUM MEPCOHAJA
MPUBOJIATCS TOJBKO JJIsl TPYIIBI A.

**% OrHOCUTCA K 03¢ Ha riryoune 300 mr/cm?,

kkk* QTHOCHTCA K CPEAHEMY IO Iuomany B 1 cm? 3HaueHUI0 B 0a3aabHOM
CJIOE KOKH TOJIIMHON 5 Mr/ M2 1Mo MOKPOBHBIM CJIOEM TOJIIMHON 5 mr/cm2. Ha
NAJOHAX TOJIIMHA MOKPOBHOTO cios — 40 wmr/cM? Yka3aHHBIM IIpEneIoM
JoTycKaeTcsi OOJydyeHHe BCEM KOXKM 4eJlOBeKa IMPH YCIOBUHU, YTO B Mpejenax

CPEIHEHHOTO OOJYUYCHHMS JTF000ro 1 cM? IJIOmAar KOKH 3TOT TIpene He OyaeT
y

npeBbiiieH. [Ipenen 1036l mpu  OOMydYeHMM KOXHM JIMIIAa  OOECreYruBaeT
HEIPEBBIIICHNE TIPECIia 03kl Ha XPYCTATUK OT [3-4acTHII.
Ipenenst o3 (IIJI) — wHauOombiee 3HAYEHHWE WHIWBHAYaJTbHOU

SKBUBAJICHTHOM JI03bI 3a r0fl, KOTOPOE MPU PABHOMEPHOM BO3/ICMCTBUU B TEUCHUE

50 ner He BBI30OBET B COCTOSHHUM 3JI0pPOBbSl THepcoHana (rpymma A)
HEOJIaronpHUsITHBIX U3MEHEHH, 00HAPYKUBAEMBIX COBPEMEHHBIMUA METOJIaMHU.
OcnoBubie npezgens! (I1J]) 1 ocTtanbHble YPOBHU AOIMYCTUMOTO OOJIYUYEHUS

nepcoHana rpynmsl b paBubl 0,25 3HaUeHUM 71 IEpCoOHaa rpynmsl A.
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OcHOBHBIE TIpenenbl 103 OOJY4YeHHS HE BKIIOYAIOT B ce€0s 03Bl OT
MNPUPOJHOTO M  MEIUIMHCKOTO OOJy4YeHHMs, a TakXKe JI03bl BCJEACTBUE
paauanMoHHbIX aBapuil. Ha 3Tu BUbl 00MyUYeHUs yCTaHABIMBAIOTCS CIICLUATbHBIC
OTpaHUYCHUSI.

OddexTuBHas n03a s MEepcoHAla HE JIOJDKHA MPEBBINIATh 332 MEPUO]
TpynoBoil gesitenbHocTH (50 1et) — 1000 M3B, a 17151 HaceNeHus 3a MepUo KU3HU

(70 met) — 70 M3B.

2.2. YpoBHU (hOHOBOTO OOJTYUCHHS YeIOBEKa

Komnonentamu  (OHOBBIX HCTOYHUKOB HOHUBUPYIOIIUX  U3JIyYCHUU
SBJISIOTCS. KOCMUYECKOE U3ITyYeHHE M €CTECTBEHHbBIC PAMOAKTUBHBIC) BEIIECTBA,
coJiepKalldecss B BO3JAyXE M IOYBE, a TAKXKE B OPraHM3ME CaMOro 4eioBeka. B
YCIIOBUSIX €CTECTBEHHOTO (h)OHOBOTO OOJTyUEHHUSI YETIOBEK U BCE KUBBIE OPTaHU3MBI
HAXOJATCA MOCTOSHHO. OCOOEHHOCTh €CTECTBEHHOW pajMallMi — MpPaKTHYEeCKas
HEU3MEHHOCTh MOIIIHOCTHU JI03bl BO BPEMEHHU J1JIsI TAHHOW MECTHOCTH.

MontHoCTh 1036l €cTeCTBeHHOro (oHa coctamisier okosio 0,15 mMk3B/4, B
3aBUCUMOCTH OT MECTHBIX YCJIOBUM MOXXET MEHSThCA B JBa pasza. Hekotopsie
TOpPHBIEC TTOPOJIBI, HATPUMED, TPAHUT, CJIA00 PATUOAKTUBHBI U TTOATOMY BBI3bIBAIOT
IIOBBILICHHBIA YPOBEHb M3IIy4€HHUs. BIIIOTHYIO K TPAaHUTHOW CTE€HE MOIIHOCTH
J103bl U3Ty4YeHUs1 MOKeT Bo3pacTu Ha 0,15 Mk3B/u.

EctecTBeHHbIt poH OOMBIE MPU MOTBEME HAJl YPOBHEM MOps, a TAKKe B
MeCTaxX BbIXOJa Ha MOBEPXHOCTh 3€MJIM TOPHBIX TMOPOJ, COJEPIKAIUX ypaH WU
NpPOAYKThl €ro pacmnaaa. B ocHoBHOM Ha Tepputopun Poccuu ramma-¢on
cocrasisier 10-20 mxP/4 (0,1-0,2 Mmx3B/4) u He nipeBbInaeT 60 MkP/4.

Yposenu HoHOBOrO 00JIydeHHUS YEJIOBEKAa MOTYT CIYXUTh OCHOBOUM MJIS €ro
CpaBHEHUSI C OOJy4eHHEM OT HCKYCCTBEHHBIX HCTOYHHUKOB paauanuu. Tak,
YCTAHOBJICHHBIC B HACTOSIIIEE BpPEMs Mpelelibl 03 U KOHTPOJIbHBIE YPOBHH ISt
HACEJICHUsI CPABHUMBI C YPOBHSIMU €CTECTBEHHOTO (pOHA.

CBoJIHBIE PE3YNBTATHl O TOJIOBBIX CPEIHEMHUPOBBIX YPOBHSIX OOTyUCHHS OT

CCTCCTBCHHBIX HCTOYHNKOB HOHHU3UPYIOIIHUX I/ISJ'IyIIeHI/Iﬁ IIPHUBCACHELI B Ta01. 6.
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Ecnu momHOCTE 10361 ipeBbImaeT 1,2 MK3B/4, pEKOMEHIYETCS yIaTUThCS C
JTAHHOTO MECTa WM OCTaBaThCsi Ha HEM He Oojee momyrona 3a roxa. Ecmu
MOIIIHOCTb JI03bI TPEBBICUT 2,5 MK3B/4, BpeMs MpeObIBaHUS CIEAYeT OrpaHUYUTh
OJTHUM KBapTaJIOM B TOJI, IpH 7 MK3B/4 — OJTHUM MECSIIEM B TOJI.

Tabmura 6
JKBUBAJEHTHbIE U d(PPeKTHBHBbIE IKBUBAJIEHTHbIE I00BbIE 103bI
00J1yYeHNs1 HACEJIEHUS 32 cUeT MPUPOJIHbIX HCTOYHUKOB PaJUAllUM B

permoHax ¢ HOpMaJjJbHbIM (poHOM

DKBUBANGHTHAR [03a ODNyYEHUA OPraHoB \ Tka-
Heil H, mk38
8 Qs ApdexTneHan
Bug 3 § & 3 3 @ |53 el 3 SKBMBANEHTHaRA
o6ny4eHnn 5 ’i 5 f b % 3 g % 5 8 g n03a He, MK38
2z |68 &2 eg|s3ar| O
o 1 5" |4¢
Brewree 620 620 620 620 620 620 620
BHyTpeHHee 290 | 1240 | 420 310 310 310 380
Bcero 910 | 1860 | 1040 | 930 930 930 1000

2.3. YPpOBHHM PaJHOAKTUBHBIX 3arpPsi3HEHUH

B cnyyae pagumannoHHBIX KaTtacTpod Ha OOBEKTax SIAEPHON SHEPIeTHKU U

OPOMBIIIJIEHHOCTH, @  TakXke [pud  NPUMEHEHUU  SIEPHOrO  OPYXKHUS

PErIaMeHTUPYIOTCS YPOBHU PAJAMOAKTUBHOTO 3arps3HEHUs] MECTHOCTH, paboyux

MOBEPXHOCTEH, KOXH, CIELOACKbl U CPEACTB MHAUBUIAYAIbHON 3alIUThl (TaOJI.
7).

Tabnuua 7

JlomycTuMble  YPOBHHM  PaJUOAaKTHUBHOIO  3arpsi3HEHHs  paboumx

HOBerHOCTeﬁ, KOXH, CIHCOoACKIAblI M CpPCIACTB HHI[HBHI[yaHBHOﬁ 3aIllUThI,

gacT/(cM?XMUH)
OOBEKT 3arpsiI3HCHUS Anb(ha-akTUBHBIE bera-
HYKJIHIBI AKTHUBHBIC
OTJCNBHBIC | POYHE HYKJIHIBI
HemoBpesxieHHas Koxa, crienoensbe, 2 0 200
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MOJIOTEHIIa, BHYTPEHHSS IOBEPXHOCTh
JIUIIEBBIX YacTel CPEeJCTB UHIUBUIYATBHOM
3aIINATEI

OCHOBHasl CIELO/ICK/1a, BHYTPEHHSIS 5 20 2000
MTOBEPXHOCTH JOIOJTHUTEIILHBIX CPEACTB

WHIMBUTyaJIbHOM 3alTUThI, HAPYKHAS

MOBEPXHOCTh CIENO00YBU

[ToBepxHOCTH OMEIIEHUI TOCTOSTHHOTO 5 20 2000

npeObIBaHMsI TIEPCOHANA U HAXOSIIEToCs B
HUX 000pyAOBaHUS

B OIIPCACIICHHBIX YCIIOBHAX MCTOYHUKU PAAUOAKTUBHOTO HU3JIIYUCHHA MOI'YT

momnagaarb B OpraHM3M C 3arpA3HCHHBIMH  PAAHMOAKTUBHBIMHU BCIICCTBAMU,

NpPOAYKTaMU TUTAaHUS W BOJOW, cO3/laBas OMACHOCTb BHYTPEHHEro OOJy4YEeHUS.

CoOTBETCTBEHHO, BO3HUKAET 3ajja4a KOHTPOJIS yI€TbHON 1 00bEMHON aKTUBHOCTH

B MOJIOKe, Msice, XJieOe, ppiOe u Ap. (Tadi. 8).

Tabmauma 8

I[OHYCTI/IMBIG YPOBHHU PAAUOAKTUBHOI'O 3arpsA3HCHUA IMUIICBLIX IIPOAYKTOB

Bua npoaykTos YneneHad An M4 0BweMHER
A, aKTHBHOCTEL oBpasua
Bw'er; Br/n Knfur; Ku/n
Boga niThbesasn, MONoKD 3710° 1.10®
MnconpoovkTe, peibonpoayKTE | 8710° | 1107
JepHo, kpyna, xneGonpoayKrel 5,?-102 1-10"
MaonoionpogykTbl, GBOLLW, 38MNEHL 3,7.10° 1.107
AAuo (napa), caxap 1,85-10° 5.10°
CryWweHHOE MONOKD, rpMbi 1,85.10° 5.10°
Chip, M3CN0 CNWBOYHOR, MUDBl PACTUTENBHEE, MAPTapUH T,4-105 21 I:ll'?
NekapcTeeHHbe DACTEHHWA HA CyX0e BELEecTBo 7.410° 2.10"

Ecnu 3arpsi3HeHuEe KOHTpOJIMpYyeMOro mnpoaykra pocturaer 4 kbk/kr (i),

PCKOMCHAYCTCA OTKA3aTbCA OT HUX HOTpC6J’ICHI/I$[ HJIIN OT'PaHHUYNTDH HOTpC6JICHI/IC

BJIBO€ TI0 CPaBHEHUIO C OOBIYHBIM panoHoM. Eciam w3iaydeHue OT MPOIYKTOB

MUATAHUS TOBBICUT MONIHOCTh 110361 a0 0,3 Mk3B/u Hajg ypoBHEeM (¢oHa,

noTpeOIeHNE TaKUX MPOAYKTOB JIOJDKHO COCTABJIAThH HE O0JIee 4YeTBEPTU OOBIYHOTO

panoHa, ipu 1 Mx3B/4 — He GoJiee OJTHOM JASCATOM.
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3. NIMPUHOUIIBI U METOAbI JO3UMETPUU

[IpuHuun oOHapyXeHUsT MOHU3UPYIOIIUX H3JIy4eHH (HEUTPOHOB, ramma-
ayder, Oeta- W anbda-dyacTHI]) OCHOBAH Ha CIIOCOOHOCTH JTHUX H3IYyYECHUH
MOHM3UPOBATH BEIIECTBO CPEJbI, B KOTOPOH OHU pacmpocTpaHstorcs. Monuzarus
SBJIICTCS] IPUYMHON (GU3UMUECKUX U XUMUYECKUX U3MEHEHUH B BELIECTBE, KOTOPHIC
MOTYT OBITb OOHApPYXEHbl M HM3MEPEHBl. DTO HU3MEHEHHUs BJIEKTPOIPOBOJIHOCTH
BelIeCcTB  (Tra3oB, IKUAKOCTEH, TBEpAbIX MaTEpHaJOB); JIIOMHHECLIECHLIUS
(cBeye—HHE) HEKOTOPBIX BEIIECTB; 3aCBEUMBaHKE (DOTOIUICHOK; U3MEHEHUE 1IBETA,
OKpacKH, MPO3PAYHOCTH, COMPOTHBIICHUS OJJIEKTPUYECKOMY TOKY HEKOTOPBIX
XUMHUYECKUX PACTBOPOB H JIp.

Jlis oOHapyKeHHsI U U3MEPEHUs MOHU3UPYIOMIUX U3JIYY€HUH HCIOJIB3YIOT

CJIICaAyromue METOAbI:

¢ dboTorpadudeckuit;

¢ CIUHTUJUIAIIMOHHBIN;
¢ XUMHYECKHI;

¢ MOHU3ALUOHHBIMN.

Domoepaguueckuii Memoo OCHOBAH Ha ONPEEICHUHN CTENEHU OYEPHEHUs
dotoomynbcun. [log Bo3meWCTBHEM HWOHU3HUPYIOMIMX W3TYUYEHUM MOJICKYJIIBI
OpomMucTOoro cepedpa, coaepskarierocs B h0TO3IMYJIbCHH, pacagaloTcs Ha cepedpo
u OpoM. Ilpu 3TOM 00Opa3zyrOTCsi KPUCTALIUKU cepedpa, KOTOPhIE€ W BHI3HIBAIOT
nouyepHeHrne (QOTOIUICHKH Tpu ee TmposiBieHuu. [ImoTHOCT, mouyepHEeHus
MPOTNOPLMOHAJIbHA TIOTJIONIEHHONW SHEepruu u3nydeHus. CpaBHUBAas TUIOTHOCTH
MOYEPHEHUSI C ATAJIOHOM, OMPEACISIOT 103y M3IyUYCeHUs (PKCIMO3ZUIIMOHHYIO WIIU
MOTJIONIEHHYI0), TMOJYyYeHHYI0 IieHKo. Ha »3ToM mnpuHIMIE OCHOBaHbI
WHIUBUAYaJIbHBIE (POTOI03UMETPHI.

Cyunmunnsayuonnoiti memoo. HexoTopble BemecTBa (CEpPHUCTBIM IUHK,
HOAUCTBIN HATpUi) MOA BO3JACHCTBUEM HWOHU3UPYIOLIUX HW3IIYYECHUN CBETSATCA.
KonnuecTBO BCHBIINIEK MNPOMOPIMOHATBLHO MOIIMHOCTH 103l U3JIYYEHUS U
PETUCTPUPYETCS C TOMOIIBIO CIEIHAIBHBIX MPUOOPOB — (POTOAIEKTPOHHBIX

YMHOKUTEJEH.
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Xumuueckuit memoo. HeKOTOpble XUMHUUYECKHUE BEIIECTBA MOJT BO3JECHCTBUEM
MOHU3UPYIOMINX W3JIy9CHHH MEHSIOT CBOIO CTPYKTypy. Tak, xjopodopMm B BoOjzE
pu O0JIydEeHHUU paszjaraeTcsi ¢ 0Opa30BaHHEM COJISTHOM KHCJIOTHI, KOTOpas JaeT
I[BETHYIO PEAKIIUIO C KpacuTeseM, T00aBICHHBIM K XjopodopMy. [[ByXxBajieHTHOE
JKeJIe30 B KHUCJIOW Cpelle OKHUCISIETCS B TPEXBAJECHTHOE I10JI BO3ACHCTBUEM
cBoOOMHBIX panukagoB HO,u OH, oOpasyromuxcss B BojAE MpU €€ OO0JIyYCHUHU.
TpexBaJIeHTHOE KEJNE30 C KpacUTENIeM JaeT UBETHYK peakuuto. [lo mmoTtHocTH
OKpacKH CYIST O J03€ M3IydeHHs (IOIJIOMEeHHON 3Heprur). Ha aTom mpuHnume
OCHOBaHbl xumuueckue nozumetpsl JII1-70 u JI11-70M.

Honuzayuonnwviii memoo. Ilog Bo3nelcTBUEM U3IIYyYEHUN B W30JUPOBAHHOM
o0beMe TMPOUCXOJUT HOHHU3AIMSA Ta3a: JJICKTPUYECKH HEUTPaIbHBIE aTOMBI
(MoJIeKyJIBl) Ta3a pa3aeistoTCsl Ha MOJOKUTEIbHBIE U OTpULIATeNIbHBbIE HOHBL. Eciu
B ATOT 00BEM MOMECTUTBH JBa JJICKTPOJa, K KOTOPHIM IMPUIIOKEHO IOCTOSHHOE
HanpsDKEHWE, TO MEXAY dJICKTpOAaMH CO3JaeTcsl 3jeKkTpudeckoe mogie. Ilpu
HAJIMYUU AJIEKTPUUYECKOTO TOJISI B MOHU3UPOBAHHOM T'a3€ BO3HUKAET HAIIPABIICHHOE
JIBUKEHHUE HJICKTPUYECKH 3apsKCHHBIX YacTHIl, TO €CTh 4epe3 ra3 MpPOXOJUT
AIEKTPUYECKUN TOK, HA3bIBAEMBIM HOHU3ALMOHHBIM. M3Mepsis MOHU3ALMOHHBIN

TOK, MOXKHO CyJIUTh 00 HHTEHCUBHOCTH MOHU3HUPYIOUTUX U3TyUCHUN.

Puc. 1.

[Ipubopsl, paboTarouie Ha OCHOBE HWOHU3ALMOHHOTO METOAa, WMEIOT
MPUHIUTTUAIBHO OJWHAKOBOE YCTPOMCTBO (puc.1) 51 BKJIFOYAIOT:

BOCIIPUHUMAIOIIEE YCTPONCTBO (MOHU3AIMOHHYIO KaMepy WM Ta3opa3psaHblid
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cyeTurKk) 1, ycuiauTenb HMOHM3ALMOHHOTO TOKa (BJIEKTpUYECKas CXeMa,
BKJTIOYAIOIIAs 3JIEKTPOMETPHUECKYIO JIaMITy 2, Harpy304YHOE  COMPOTUBIICHUE 3 U
JIpYTHUE DBJEMEHTHI), PErHCTpUpYIOllee YCTpoHCTBO 4 (MUKpoamMmepMmeTp) u
VCTOYHUK MUTAHUS 5 (CyXue IEeMEHTBI WU aKKyMYJISTOPHI).

l'azopa3psaousiii cuemyux WCTONB3YETCS I U3MEPEHUsl PajMOaKTHUBHBIX
M3JIy4YEHUd MaJlOl WHTEHCUBHOCTH. BbICOKas YyBCTBHUTEIBHOCTh CYETUYHKA
MO3BOJISIET U3MEPATh MHTEHCUBHOCTh M3JIyYEHHS B JIECATKU THICSY pa3 MEHbIIE
TOM, KOTOPYIO YJIa€TCsI U3BMEPUTH NOHU3ALMOHHON KaMEPOU.

lMazopa3psaHblii CUYETUMK MPEACTABISICT COOOM TMOJIbIA TepMETUYHBIN
METAJUIMYECKUN WA CTEKJISTHHBIA IUJIWHJP, 3aMI0JTHEHHBIN Pa3peKEHHOU CMECHIO
WHEPTHBIX Ta30B (aproH, HEOH) C HEKOTOPHIMHU JI00aBKAMH, YIIYUIIAIOIIUMHU
paboty cuetuynka (mapel cnuprta). BHYTpH LMIMHOpa BIOAB €r0 OCHM HATSHYTA
TOHKas MeTajuiMueckass HUTh (aHOM), M30JMpOBaHHAs OT uuiauHApa. Karomom
CIIYKUT METAJUIMYECKUI KOPIYC WM TOHKUW CJIOW MeETalljla, HAHECEHHbIH Ha
BHYTPEHHIOIO MOBEPXHOCTh CTEKJSIHHOTO Kopmyca cueryuka. K mertamnmyeckoin
HUTU U TOKONPOBOJSAIIEMY CJIOK (KaToAy) NOJAOT HANPSKEHHUE JIEKTPUUECKOTO
TOKaA.

B razopa3psaaHbIX cue€TYMKAaxX HCIOJb3YIOT MPUHLMUI YCHICHHUS Ta30BOTO
paspsina. CiieoBaTeNbHO, B IIENU CYETYHKA AIEKTPUUECKOr0 TOKa Takxke HeT. [lpn
BO3JICMCTBUM PAJMOAKTHUBHOIO HU3JIy4YeHUss B paboyeM o0beMe CyeT4yHKa
00pa3yroTcs 3apsHKEHHbIE YaCTULBL. DJIEKTPOHBI, ABUTAACh B AJIEKTPUUECKOM T10JIE
K aHOAY CYETYMKa, IUIONIaJb KOTOPOrO0 3HAYMTEJIbHO MEHBUIE IUIONIA[d KaToJa,
NpUOOPETAIOT KHUHETUYECKYI0 HHEPTUI0, JOCTAaTOYHYIO ISl JIOMOJHUTENbHOU
WOHM3allMd aTOMOB Ta30BOM  cpenpl. Takum o0Opa3oM, OJHA 4YacTHUIA
PAAMOAKTUBHOIO M3JIy4YEHUs, TOMNaBlIasgs B 0ObEM CMECH Ta30BOr0 CUETUYHKa,
BBbI3bIBAaCT 0Opa3OBaHUE JIaBUHBI CBOOOIHBIX 3JIEKTPOHOB. B pe3ynpraTe 3TOTO
BO3HUKAET AJIEKTPUUYECKUN UMMYJbC. PerucTpupys KOJIMYECTBO UMIYJIbCOB TOKA,
BO3HMKAIOIIMX B EAUMHUIy BPEMEHH, MOXHO CYAUTbh 00 WHTEHCUBHOCTHU

padrOaKTHBHBIX HBqueHHﬁ.
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4. JO3ZUMETPUYECKUE INPUBOPLBI
Jlo3umeTprueckre NpruOopsl MpeIHAZHAYAIOTCS JIJIA:
¢ KOHTPOJISL OOJIy4eHHUsS] — TIOJIyYCHMs] JAHHBIX O TMOTJIOUIEHHBIX HWIU
AKCIIO3UIIMOHHBIX J103aX O0TyUYEHUS JFOIbMHU WU )KUBOTHBIMU;

3apaXXCHUA padInOaKTHBHBIMU

¢ KOHTPOJISI PaIMOAKTUBHOTO
BEIICCTBAMH JIIOJICH, JKUBOTHBIX, & TaK)K€ TEXHUKH, TPAHCIIOPTa, 000PYIOBaHHUS,
CPEICTB MHAWBUAYATHLHON 3aIlUTHI, OJEKIBI, MPOJAOBOJILCTBUS, BOJIBI U JIPYTUX
00BEKTOB;

¢ paMallMOHHON pa3BEKA — OMNpPEACICHUsS YpPOBHSA paaualud Ha
MECTHOCTH.

Kpome Toro, ¢ momompi0 J03UMETPUYECKUX MPUOOPOB MONKET OBIThH
OmpejieicHa HaBeJeHHAs PaJUOAKTUBHOCTh B  OOJYYEHHBIX HEUTPOHHBIMH
MOTOKAMU PA3JIMYHBIX TEXHUYECKUX CPEJICTBAX, MMPEIMETaX U IPyHTE.

JIist paaualiiOHHON pa3BEIKU U JTIO3UMETPUUYECKOTO KOHTPOJS Ha OOBEKTe
WCITOJIB3YIOT JIO3UMETPHl W HW3MEPUTETH MOITHOCTH JKCIIO3UIIMOHHON JI03HI,
TaKTHUKO-TEXHUYECKUE XapPAKTEPUCTUKU KOTOPHIX NMPUBEICHHI B Ta0II. 9.

Tabnuma 9

TaKTUKO-TEXHUUECKHUE XApPaKTCPHUCTHUKHU JO3UMCTPOB U I/ISMGPHTCJICI\(JI

MOIIHOCTH BKCHOBHHHOHHOﬁ JO3bI

Norpaw- | Awana-
Ha o Awana3oH| HOCTh 30H pa- i:;::;”:
e HaaHadyeHwe| namepe- | wameped- | Goumx - | Macca, wr
HUWA HOW 003k, | TEMNEpas: —
% Tvp, °C
1 2 3 4 5 6 7
Loaumempe:
Komnnexr| Ans vame- | 250 P =10 40...4+50 | AKM-50A — | 4KI-508 —
[O3UMET- | PEHWR 3KC- 50 wr, 3a- 32 1. Kom-
poB MO3HLWOH= PROHOE YCT- | NNBKT B yKna-
Al-228, | He goa POMCTBO AOYHOM AWM=
MMEIOWLMX |  ramma- 3A-5 1 wr. ke 5 rr;
O03IUMET- | HAMyYeHHA 3A-5 14 wr
[«]¥]
LAKM-50A
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OkoHyanwue Tadm. 9

To xe 250 P -10 40...+50 | AKMN-50A — | AKT-50A —
mx‘ 50 wr. 3a- 32 r. Kom-
AN-24 PAQHOE YCT- | NNeKT B yKna-
uuevomﬁx POACTBO | AOMHOM ALK~
345 1 wr. ke 3,2 xr
A03UMeT-
pbl 3,2¢r
AKI-50A
Komnnexr| Ansusme- | 20 500 -20 50...450 na-1 WAy &0 T
WHAMBRN- |  PoMMA NO- paa 10 wr. 3a- | KomnnexT B
Ayans- | rNOWeHMSX PROMOS yCT- dynape
HBIX 40- | 03 Famma- poAcTeo 151,
IMWBTPON | HEATPOHHOM 346 1 wr. 346 05 .
UA-1 vaneHnAa
Hamepumenu MownNocm doas!
Vamepw- | Ana wawo- | 0,05 P -30 40..+50 | Mpwbop e AN-5A (B)
Tenb | POHMA MOWL- npn dyTnape ¢ 28 xr
MOWHO- | HOCTH 3kcno-| 200 P BNANHO- | KOHTPONLHLIM AN-58
TV Q038! | 3MLIMOHHOR cTH HCTONHWIOM 32w
AN-5A | Qo3 ramma- 6515 % Gera- NMA-5
(&) WATYEHHR HANYNOHNRA ~— 35w
AN-58 | Ha mecTHO- 1 wr, Yanu-
UMA-5) CTM W pa- WTENLHAA
AAOBKTUEMO- WTanra —
ro Sapame- 1wr.
AR PIININY-
HBDX NOBep-
HOCTEA No
raMma
MATYEHa0
Vamepw-| Towe | 0,05MPN -30 40...+50 To xe 32w
Tens npw
MOWLHO- 200 PN BNENKHO-
CTH A0 c™
AN.5B %
Aoaw- | Anawsme- |0,119.99 440 |0+40 °C| PNpnbopc 0,75 xr
MOTD- | permA moul- | Mx3a/d npu | 3nNEMexTaMK
paguo- | woctv akem- | 1.10° BRamMO- | NUTaHMA
merp | sanewmwoit | 2.10° e | A316 —B wr,
VPA- | poasi ramma-|  Brin Ao 80 %
0261 | wanyveHnma
OusHot 33~
FPASHEHHO-
CTW vy~
“AOLIMMT
HyKIAGSMA
npoG sopsl,
NALLM, MOH-
Bl W T.N, NO
Bera-nanyye-
HWIO
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Komnnexmur unousuoyanvuoix odosumempos HI1-22B u [AI1-24, umeromue
JIO3UMETPBI KapMaHHbIe TpsiMonokasbiBatomue JIKII-50A, npegnasHaueHHbIE I
KOHTPOJIS 3KCIO3UIIMOHHBIX J103 raMMa-00JIy4eHHs], MOJYy4aeMbIX JIIOJIbMHU TpU
paboTe Ha 3apaK€HHON paJMOAKTUBHBIMH BEHIECTBAMU MECTHOCTU WU TNIpU
paboTe ¢ OTKPHITHIMU U 3aKPBITBIMU UCTOYHUKAMU HOHUZUPYIOUTUX U3ITyYCHUH.

Komnnexm oozumempos JII1-22B (puc. 2,a) COCTOMT U3 3apsiAHOTO
ycrporictBa 1 tuma 3/0-5 u 50 WHOMBHAyalbHBIX JO3UMETPOB KapMaHHBIX
npsamonokaspiBatomux 2 tuna JKII-50A. B orauuue ot AII-22B koMmIuiekT

nosumetpoB JI1-24 (puc.2, 6) umeet nare go3umetpon JKII-59A.

Puc. 2. Kommekr no3umetpos: a - JAI1-22B; 6 - qn-24

YerpoiictBo 1 npennazHadeHo mist 3apsiaku  gosumerpoB JIKII-50A B
kopnyce 3JI-5 pasmenieHsl: mnpeoOpazoBarenb HANPSHKCHHS, BBIIPIMHUTEINb
BBICOKOT'O HAIpPSKEHUs, MOTEHUUOMETP PETYJISATOpP HANPSIKEHHUS, JIAMIIOYKA IS
MOJICBETa 3apAHOTO THE3/1a, MHUKPOBBIKJIIOYATENb M 3JeMeHThl nuTaHus. Ha
BEPXHE MaHENIW YCTPOWCTBA HAXOMATCS: pydyKa MOTEHUUMOMETpa 3, 3apsaHoe
THE3/0 5 ¢ KONMAayKOM 6 1 KPBIIIKA OTCEKA MUTaHUs 4.

[TuTanue ocymiecTBisieTcss OT AByX Cyxux aneMeHToB tuna 10,6-IIMII-VY-8,
o0ecIeunBaIINX HEMPEphIBHYIO paboTy mpubdopa He meHee 30 4acoB mMpu TOKE
notpebnenuss 200 MA. HampsikeHue Ha BBIXOJE 3apsSIHOTO YCTPOMCTBA IJIABHO

perynupyetcs B npeaenax ot 180 qo 250 B.
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Jozumemp rapmanuvii npsamonoxazviearowutl J{K11-50A mnpemHazHaueH
JUTST. U3MEPEHUS SKCHO3WIMOHHBIX 103 TamMMa-u3lydeHus. KOHCTPYKTHBHO OH
BHITIOJTHEH B Qopme aBTopydkH (puc. 3). Jlo3uMeTp COCTOMT U3 IIOpPajeBOrO
Kopiyca 1, B KOTOpOM pacIoiOKeHbl HOHU3AIMOHHAs KaMepa ¢ KOHJEHCATOPOM,

QJICKTPOCKOII, OTCUCTHOC YCTpOﬁCTBO, 3apsaaHasa 94acCThb.

Peurren

" :
-lunruu;:n&ld

AKIT-50A

e

(
\
!
(5 l.:l

Puc. 3. JlosumeTp kapmanHbii npsmonokassiBaronmi JJKIT-50A

OcHoOBHast 4acTh 103UMETpa — MajorabapuTHasi HOHU3allMOHHAs Kamepa 2, K
KOTOPOH MOJIKJIFOYEH KOHJIEHCATOP 4 C AJIEKTPOCKOIIOM.

BHEmHNM 3J€KTpOIOM CUCTEMBI KaMepa — KOHJIEHCATOp SBIISIETCS
JIOPAJIEBBIM  LWIMHAPWYECKUH KOpHnyCc 1, BHYTPEHHMM  DJJIEKTPOJIOM  —
AIIOMUHUEBBIA  CTEPKEHb 5. DJEKTPOCKON 00pa3yeT M30THyTash 4YacTh
BHYTPEHHEr0 3JIeKTpoa (Aep:kaTeib) U MPUKIECHHAs] K HEMY IUIATUHUPOBAHHAs
BU3UPHASI HUTH (MMOABUKHOM 3JIEMEHT) 3.

B nmnepeagHeil uWacTh Kopmyca pacrlojiO)KEHO OTCUYETHOE YCTPOMCTBO —
MUKPOCKOTI ¢ 90-KpaTHBIM YBETUYCHUEM, COCTOSIIUN U3 OKyJsApa 9, oObekTrBa 12
u mkainel 10. [kana umeert 25 nenenwnit (ot 0 7o 50).

IleHa oHOTO J€NEHUs COOTBETCTBYET ABYM peHTreHam. lllkamy u okymsp

Kpenar gacoHHOU raiikoi. B 3agHell yacTu Kopryca HaXOJIUTCS 3apsiiHAsl 4acTh,
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cocrosimmas u3 auvadparmMbl 7 C TOJABMKHBIM KOHTAKTHBIM IIThipeM 6. Ilpu
HaXaTUM WTHIPh 6 3aMBIKAETCS C BHYTPEHHUM >JIEKTPOJAOM HOHU3AIMOHHOU
KaMmepsl. [Ipu cHSATUM Harpy3KH KOHTAKTHBIN IITHIPh quadparMoil Bo3BpalaeTcs B
MCXOJTHOE MOJIOKEHHE. 3apsIIHYIO YacTh JO3UMETpa NPEJOXPAHIET OT 3arpA3HEHUs
3amuTHast ompaBa 8. Jlo3uMeTp Kpemurcs K KapMaHy OJEXAbl C IOMOIBIO
nepxatend 11. [TpuHuun geicTBus 103uMeTpa MOA00EH IEHCTBUIO MTPOCTEHIIIETO
AJIEKTpOCKoma. B mponecce 3apsakud A03UMETPa BU3UPHASI HUTH 3 3JIEKTPOCKOIA
OTKJIOHSIETCSI  OT  BHYTPEHHEro  9JIEKTpoja S5  1OoJ  BIAMSHUEM  CHII
AIEKTPOCTATUYECKOIO  OTTalKMBaHMS.  OTKIOHEHHME  HUTH  3aBUCUT  OT
MPUWIOKEHHOTO HAIPSKEHUsI, KOTOPOE MPH 3aPSAIAKE PETyIUPYIOT U MOJOUPAIOT
Tak, 4YTOObl M300paK€HUWE BU3UPHOM HHUTH COBMECTHJIOCH C HYJIEM IIKaJbl
OTCUETHOT'O YCTPOMCTBA.

[Ipu Bo3meNCTBUM TraMMa-U3ydyeHUsl Ha 3apsDKEHHBIM JO3UMETp B paboueM
o0beMe KaMepbl BO3HMKACT HMOHU3ALMOHHBIA TOK. MOHM3alMOHHBI TOK
YMEHBIIAET MEPBOHAYAIBHBIN 3aps] KOHJEHCATOpa M MOTEHLUHAN BHYTPEHHETO
IEKTPOJA  IMPONOPLUUOHAIBHO  JKCIIO3WLHMOHHOM  J103€¢  raMMa-u3JIy4YeHUs.
M3MmeHeHue noTeHuana BHYTPEHHETO AJIEKTPOJa MPUBOAUT K YMEHBIICHHUIO CHJI
IEKTPOCTATUYECKOTO OTTAJIKMBAHUSA MEXKIY BHU3WPHOM HUTBIO W JEpKaTeeM
aJIeKTpockona. B pe3ynbraTe BHU3MpHas HHUTHh COJMMKAeTcs C JAepiKaTeseM, a
U300paKEHHE €€ MepeMellaeTcss Mo IIKajle OTCYETHOro ycTtpoucrBa. Jlepxka
JO3UMETp MPOTHUB CBETa U HAOIIOJast yepe3 OKYJSAp 3a HUThIO, MOXKHO B JIIOOOMH
MOMEHT MPOU3BECTH OTCYET MOJYYEHHON IKCIIO3UIIMOHHOM 103bl U3ITyUYEHHUS.

Hozumemp  JIKII-504 obecnieunBaeT U3MEPEHUE  WHIUMBHIYAIbHBIX
HKCIIO3UIMOHHBIX 103 TaMMa-u3JydeHHs B nuarna3one otr 2 1o 50 P npu nmomomm
HKCMO3UIIMOHHOM 1103kl u3nyuyeHus ot 0,5 mo 200 P/ua. Camopaspsia no3umerpa B
HOPMAJIBHBIX YCJIOBHSIX HE MPEBBIIIAET JBYX JIEJICHUHN 32 CYTKHU.

3apsanka mozumerpa JIKII-50A mpousBoauTcs mepes BIXOAOM Ha paboTy B
palioH paOaKTUBHOTO 3apakKeHUs (AEHUCTBUSA raMma-u3IyyeHus) B CIEAYIOIIEM

MOpsIJIKE.
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¢ OTBUHTHUTH 3aLIUTHYIO ONpaBy A03UMeETpa (MPOOKY CO CTEKIOM) H

3aIMTHBIN KOJIIAYOK 3apsaHoro ruesaa 3/1-5.

¢ Pydky moTeHuuomMeTrpa 3apsiiHOTO0 YCTPOWCTBA MOBEPHYTH BJIEBO [0
OTKa3a.
¢ Jlo3uMeTp BCTaBUTH B 3apsiIHOE THE30 3apsIHOTO YCTPOWCTBA, MpHU

ATOM BKJIFOYAETCS MOACBETKA 3apSIHOTO THE3/a U BHICOKOE HaIPSHKEHUE.

¢ HaOnronast B okymsip, ciierka HakaThb Ha JO3UMETP W, MOBOpayMBast
PYYKY IIOTCHIIMOMETpPAa BIIPABO, YCTAHOBUTb HHUTh HA <«» IIKajlbl, MOCIE YEro
BBIHYTh JJO3UMETP U3 3apsATHOTO THE3/A.

¢ [IpoBepuTh MOJIOKEHUE HUTH HA CBET: €€ N300paKeHUE AOJIKHO OBITh
Ha oTMeTKe «0», 3aBepHYTh 3alIUTHYIO ONPaBY JO3MMETPa U KOJIMAYOK 3aPsTHOTO
THE3/1a.

OKCMO3UIIMOHHYIO /103y H3JIYUYECHHS ONpPENEIISIIOT MO MOJIOKEHUI0O HUTU Ha
IIKaJie OTCYETHOro ycTpoicTtBa. OTcyeT HEOOXOAMMO TIPOU3BOAHUTHL IPHU
BEPTUKAJILHOM TMIOJIO)KEHUU HUTH, 4YTOObI HCKJIIOYUTH BIIMSHUE Ha TIOKa3aHUE
JIO3UMETpa Mporuda HUTU OT Beca.

Komnnexm HJ/]-1 npenHazHaueH sl U3BMEPEHUS MOTJIONIEHHBIX /103 raMMa-
HEUTpOHHOTO M3NydeHusi. OH COCTOUT M3 MHIUBHUIAYaIbHBIX H03uMeTpoB H/[-1 u
sapsimHoro ycerpoiictBa 3/1-6. Ilpunmun paGotel mosumerpa MJI-1 anamorudeH
MPUHIUIY paOOThl JO3UMETPOB MJII M3MEPEHHS SKCIO3UIIMOHHBIX 103 TamMMa-
uzinyyenus tuna JKIT-50A.

Texnuueckas xapakmepucmuxa komniexkma HJ/{-1:

¢ nuanasoH usMmepenus 103 — 20-500 pan;

¢ paboTOCTIOCOOHOCTh COXpaHseTcs pu Temiiepatypax ot -50 go +50
°C:

¢ caMopasps/l He MpeBbIaeT 3a 24 yaca oHO JelieHue, 3a 150 yacoB —
2 JIeNeHMS;

¢ KOHCTPYKITUU JIO3MMETPOB TEPMETHUYHBI, 3JCKTPOJIBI M3 BO3IyXO-

SKBUBAJICHTHOM IJIaCTMAcChl, MUKpOCKoI 90 kparT;
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¢ B 3/[-6 mpeobpazoBarens MEXaHUYECKOW SHEPTHH B AJICKTPUUIECCKYIO
COCTOUT W3 4 TbHE303JEMEHTOB, COCIUHEHHBIX MapalIeIbHO, U MEXaHHUYECKOTO
YCHIIUTEIS, 3apSAHO-KOHTAKTHOTO THE3/1a, PYYKH ISl PETYJIMPOBAHUS BBIXOTHOTO

HaIpsKCHUS, 3C€pKajia JJIs1 OCBCIICHUS IIKAJIbI ITPH 3apAAKE JO3UMETPA,

¢ BpeMsl 3apsIKM TO3UMETpa — He OoJiee 1 MUH | 3aps KOHACHCATOpa
180-250 B;
¢ Macca uamepurens 10361 40 r, 3apsiaHoro ycrporictsa — 540 T, Bcero

KOMILJIEKTa B PyTisipe — 2 K.

Ilooeomoska oozumempa k pabome:

¢ ITOBEPHYTH PYUYKY MPOTHUB YaCOBOW CTPEIIKU 10 yIIOPA;
¢ CHATHb OCTaTOYHBIMN 3apsiJl CO LITHIPS KOHTAKTHO-3apsIAHOTO THE3/1A;
¢ HarpaBuTh 3/[-6 3epkajgoM Ha BHEIIHWNA MCTOYHHUK CBETA, TOOUTHCS

MaKCHUMAaJIbHOTO OCBEIIECHUS IITKAJIBI;

¢ HaXaTh Ha JIO3UMETpP, HAOIIOJasi B OKYJIAp, MOBOPAUMBATH PYUKY IO
4aCOBOM CTPEJIKE 10 YCTAHOBKU HUTH Ha ().

Usmepenue 003vl 001yueHus. BeIHYTh 103UMETp U3 KapMaHa U, HaOJtoas B
OKYJISIp Ha CBET, MO TMOJIO)KEHUI0 HUTH Ha IIKaje OMpPeNeTUTh MOJYYEHHYIO 103y
oOnyueHus (B paaax).

Usmepumenu mownocmu oozvt [{I1-54 (b) u /JII-5B nipenHazHadeHbI IS
U3MEpEHHs] YPOBHEW paJMalid Ha MECTHOCTH U PaTUOAKTHUBHOW 3apaKEHHOCTU
pPa3IUYHBIX TPEAMETOB MO TaMMa-H3JIy4eHUI0. MOIIHOCTh TaMMa-u3IydeHUs
ompeneNnsieTcss B MWUIMPEHTTEHAaX WJIM PEHTIeHaX B 4Yac JJIs TOH TOYKH
MIPOCTPAHCTBA, B KOTOPOH IMOMEIIEH MPH U3MEPEHHUSIX COOTBETCTBYIOIIUMA CUETUHK
npudopa. Kpome Toro, umeercsi BO3MOKHOCTh OOHApY>KEHUs OeTa-u3IydeHusl.

Juamna3on u3MmepeHuid mo ramma-uzinydenuto ot 0,05 mP/a go 200 P/u B
nuanasoHe sHeprui ramma-kBaHToB ot 0,084 mo 1,25 MbaB. [Ipubopsr JAI1-5A, JI1-
5b u JII-5B umeror mects mnoamauana3oHoB uaMmepeHuit (tadm. 10). Orcuer
MOKa3aHUil MPUOOPOB MPOU3BOJUTCS MO HUKHEH 1IKalle MUKpoamnepmerpa B P/4,

10 BepxHei mkane — B MP/4 ¢ mociaenyronmuM yMHOKEHUEM Ha COOTBETCTBYIOIINN
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KO3 GUIIMEHT MOAAMANa3oHa. YYacTKH IIKajdbl OT HYJNS JO MEpBOM 3Havalien
UG pbl ABISIOTCSA HEPAOOUNMHU.
Yempoticmeo u npunyun pabomwr uzmepumens mowpocmu 003l MMJ]-5

aHaJIOTUYHBI yKa3aHHbIM J1s mpuoopos JAI1-5A, II1-5B.

Tabmura 10
Monoxexue pyukH
Mopana- 23 Mpegenst | Bpemn ycraHosne-
epeKnoNaTens Wkana EanHvua S

nasoHs! | onauanasoHos WM3MEPEHUA | HKA nokasartenen, ¢
[ 200 0-200 Pl 5200 10
Il X1000 0-5 MP/y 500 5000 10
{1 X100 0-5 Toxe 50 500 30
[\ X10 0-5 550 45
\'J X 0-5 055 45
Vi X0.1 0- 0,0505 45

[Tpubop obecrnieunBaeT U3MEPEHNE MOIIHOCTH MOTJIOUICHHON 103bl TaMMa-
u3nydenus ot 0,05 mpan/ga 1o 200 pan/g (tadm. 11).

[Ipubop oOecreuynBaeT MHAMKALMIO IUIOTHOCTU MOTOKA OeTa-u3ay4yeHus B
npezenax ot 50 go 50000 Gera-yact./(MuH. cM?) (Tabm. 12).

[TpuGopbl UMEIOT 3BYKOBYIO WMHIMKAIIMIO HA BCEX TMOJIMANa30HaX, KpoMme
HEPBOTO.

3BYKOBa${ HHAWKAOWA IIPOCIIyIHNBACTCA C IIOMOIIBIO TOJIOBHBIX

tenedonoB 8 (cm. puc. 4).

Tabmuna 11
Monoxexwe OGo3HayeHNe eaMHULb USMEPBHHA | 2
Nopnwa- Wkana YHa pepen
NasoH ‘x‘::am npu6opa pyCCKO® '“m('m‘“ p°'q')'°° umzp:;uﬁ

1 200 0200 pan/y_ - rad/h 5 2(

2 x1000 05 mpap/y mradh 500 5000

3 x100 05 mpag/™ mrad/h 50 500

4 x10 05 mpagiN mrad/h 550

5 x1 05 Mpag/y mrad/h 055
B 0,1 05 Mpaa/M mrad/h 0,05 0,5
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Tadomuma 12

Mop- | Monowenwe | |, O603HA4YBHUE BAMHULLI HIMEPeHWA n M
Aua- | pyqkd nepe- np:gg;a DyCCKOe un(mH:HmL"pommB] WFHFI. m” Im
NasoH | Knvarena
4 x10* 05 | Geraacr./(mascw) | Bi{mincm?)  |5000 500 00
5 x10° 05 | Gera-yact./(MuH CM /{min-cm®) 500 5000
B x10° 05 | Gera-sact/(mwncw') |  p/(mincm®) 50 500

[Tutanne npubOPOB OCYIIECTBIACTCSA OT TPEX Cyxux aneMmeHToB Tuna Kb-1
(0MH U3 HUX JJIs TIOJICBETKH IIKAJIbI), KOTOPhIE 00ECIeUnBaIOT HEMPEPHIBHOCTD
paboThl B HOpMaTbHBIX yciaoBusAxX He MeHee 40 yacoB — JIII-5A, 55 gwacor — JII1-5B
u 100 gacoB — UM/JI-5. ITpubopsl MOTYT MOJKIIOYATHCS K BHEIIHUM HUCTOUYHHUKAM
MIOCTOSIHHOTO TOKa HanpspbkeHuem: 3,6 u 12 B — ITI-5A u 12 unu 24 B — JII1-5B u
NUM/I-5, umess st 3TOM LENM KOJOAKY MHUTAHUS W JACIUTEIb HAIMPSHKEHUS C
kabenem qmHON KOM COOTBETCTBEHHO.

Ilpubopwr J{II-5A (b), HII-5B u UMJ][-5 (puc. 4). Ilpubop coctout u3
u3MepuTenabHoro mnynbTa; 3o8aa B AII-5A (b) unu 6noka aerexkrupoBanust B JI1-
5B 1, coeauHEHHBIX C TMYyJbTaMH THUOKHUMH KaOensiMu 2; KOHTPOJIHHOTO
CTPOHIIMEBO-UTTPUEBOrO  HMCTOYHMKA  O€Ta-u3JaydyeHHs  JJisi  IPOBEPKHU
paboToCOCOOHOCTH MPUOOPOB (C BHYTPEHHEH CTOPOHBI Kpbiiku pyTispa y JI1-
5A (B) u Ha 6i1oke aerekrupoBanus y JI1-5B u UM/I-5).

Ha mnanenum wu3MepuTENBHOTO MyJbTa pa3MeENIeHbl: MHUKpPOaMIEPMETp C
JBYMsI M3MEPUTEIIbHBIMM IIKaJaMu 3; TEPEKIIoYaTellb MOJIUana3oHoB 4; pyyka
«Pexum» 6 (MOTEHUMOMETP PETYJIMPOBKU PEKUMa); KHOMKA cOpoca mokazaHui
(«Copoc») 7; TymOiep moacBeTa IIKajdbl S5; BUHT yCTaHOBKH HyJss 10; THe3IO
BKJIFOYCHHUSI TOJIOBHBIX TenegoHoB 11. BHu3y koxkyxa HMeeTcs OTCEK s
pa3MeleHrsl UICTOYHUKOB NuTaHus. [Ipu OTCYTCTBHU 3JI€MEHTOB MHUTaHUS CHOJIA
MOKET OBITh TOJKIIIOUEH NEIUTENh HAMPSHKCHUS OT MCTOYHUKOB TOCTOSTHHOTO
TOKA.

BocnpuHumMarommmu yecTporcTBaMU SBIISIOTCS Ta30pa3psIHbIe CYCTIYUKH.

30oHn u OJIOK JACTEKTUpOBaHUS | mpencTaBisieT Cco0OM  CTaIbHOM

UMJIMHAPUYECKU KOPIYC C OKHOM I MHAMKauuu Oera-uznydyeHus. Ha kopmyc

64



HAJeT METAJUIMYECKUW TOBOPOTHBIA 3KpaH, KOTOphIM (UKcHpyeTcs B IBYX
nonoxxkenusix («I'», «b») nHa 3oume y JAII-5A(B) u B Tpex nonoxenusax («I», «by,
«K») na 61oke nerextupoBanus y JII-5B u UMJI-5. B nonoxenun «I» OKHO
KOpITyCa 3aKpbIBA€TCs JKPAHOM, U B CUETYUMK MOTYT IPOHUKATH TOJIBKO raMMa-
nyuu. [Ipu moBopoTe sKkpaHa B moyiokeHHH «b» OKHO KOpmyca OTKPBIBaeTCA, U
OeTa-yaCTUIbl MPOHUKAIOT K cueTyuky. B monoxkenun «K» KOHTpOIbHBIN
VUCTOYHHUK O€Ta-h3JIy4eHHsl, KOTOpBIM YKpeIsieH B yIiayOJIeHWH Ha D3KpaHe,
YCTAHABIMBACTCS MNPOTHUB OKHA H B OTOM IMOJOXKEHUU MPOBEPSAETCA

paborocniocooHoCcTh Mpubopa JAI1-5B u UM/I-5.

Puc. 4. I'onoBHBIE TenedOHBI

['onoBHBIE TenePOHBI § COCTOAT U3 ABYX MalOrabapuTHBIX TeJle(OHOB TUMNA
TT-7M. OHM TOAKIIIOYAIOTCS K U3MEPUTEIILHOMY MYJIbTY U (GUKCHPYIOT HaJTU4He
PaaVOAaKTUBHBIX M3Jy4EHUN: YEM BBIIIE MOIIHOCTh W3JIYyYEHHM, TEM 4Yalle
3BYKOBBIE LIETYKHU.

[ToaroroBka mpubopa k padboTe MPOBOIUTCS B CIAEAYIOLIEM HOPSIKE.

¢ W3Bneub npubop M3 YKIAJIOYHOTO SIIIHMKA, OTKPBITH KPBILIKY (QyTIIsipa,
IPOBECTU BHEUIHUM OCMOTP.

¢ BblHYyTh 30HA WM OJIOK JE€TEKTHUPOBAHUS;, MPUCOEAMHHUTH PYUKY K

30HIY, a K OJIOKY J€TEeKTUPOBAHUS — IITAHTY.
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¢ YCTaHOBUTh  KOPPEKTOPOM  MEXAaHWYECKMHM HyJIb Ha  LIKale

MHUKpOAMIIEpPMETpAa.
¢ [ToAKIIOYNTH UCTOYHUKH MUTAHUS.
¢ BxiirounTh npuoop, MTOCTABUB pPYUKH MEPEKIoYaTeNEn

nojauana3oHoB B noyioxkeHue: «Pex.» JIII-5A u « a » (koHTpoab pexxuma) y JI1-
5B u UMJI-5 (ctpenka npubopa A0KHA YCTAaHOBUTHCS B PEKUMHOM CEKTOPE); Y
JII-5A ¢ momormpi0 pydkd TOTCHIIMOMETpPA CTPENKYy MpuOOpa YCTAaHOBUTH Ha
«wy». Ecam cTpenkm MHUKpOaMIIEPMETPOB HE BXOASAT B PEKUMHBIE CEKTOpA,
HEO0OXOJMMO 3aMEHUTh UCTOYHUKHU TTUTAHUS.

[IpoBepky paboTOCOCOOHOCTH TPUOOPOB MPOBOAAT HA BCEX IMOJ
JuanasoHax, kpome nepBoro («200»), ¢ TOMOIIbIO KOHTPOIbHBIX UCTOYHUKOB, JJIS
Yero SKpaHbl 30Ha U 0J0Ka AETEKTUPOBAHUS YCTAHABIUBAIOTCS B MOJOXKEHUS «b»
U «K» coOTBETCTBEHHO M MOJKIIIOYAIOT royioBHBIE Tenedonbl. B mpubdope AII-5A
OTKPBIBAIOT KOHTPOJIbHBIM OE€Ta-UCTOYHUK, YCTAaHABIUBAIOT 30H] OMOPHBIMU
BBICTYIIAMH Ha KpBIIKY QyTispa Tak, 4YTOObl MCTOYHUK HAXOAWICS MPOTHUB
OTKpPBITOTO OKHa 30HJAA. 3aTeM, IIEpEBOASA IOCIEAOBATEIBHO NEPEKI0YATEND
nmoaauana3zoHoB B IoaokeHus «X 1000», «X 100», «X 10», «XI» um «X 0,1»,
HAOJIOMAIOT 32 MOKA3aHWsIMU MpUOOpa U MPOCTYIIUBAIOT IIETYKA B TeiaedoHax.
Crtpenku MUKpOaMIIEpMETPOB JOJKHBI 3alikaiuBaTh HA VI u V noaananasoHax,
oTKIOHAThCA Ha IV, a Ha III m II MOryT He OTKIOHATHCA HM3-3a HEAOCTATOYHOMU
AKTUBHOCTU KOHTPOJIbHBIX O0€Ta-UCTOUYHUKOB.

[Tocne 3TOro pyyku nepekiIroyaTerei MOoCTaBUTh B MOJOKEHUE «BBIKI» y
HII-5A u «» y AT1-5B u UM/I-5; naxxatb kHOnKH «COpOC»; MOBEPHYTH SKPAHbI
B TIOJIOXKEHUE « 4 ». [I[pubopsl rOTOBHI K padoTe.

Panmannonnyto pa3Beiky MECTHOCTHU € YpOBHsIMU paauanuu ot 0,5 1o 5 P/u
IPOU3BOJAT Ha BTOPOM IOJAMaIa30He (30H U OJIOK JETEKTUPOBAHUS C IKPAHOM B
noyioxkeHun «[» ocTarTcst B KOXyxax MpuOOpoB), a cBeimie 5 P/u — Ha mepBoM
noaauanasone. [Ipu usmepenun npudoOp OKEH HAX0aAUThCsi Ha BbicoTe 0,71 M

OT IIOBCPXHOCTH 3CMJIM.
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Crenenp ramMma-pajiMOaKTUBHOTO 3apakeHHs OOBEKTOB OMNpEeneiseTcs B
CJIETyIOLIEN TOCIE0BATENBHOCTH.

W3mepsitor ramma-goH B Mecte He MeHee 15-20 M or oOcnemyemoro
oOBekTa. 3aTeM 30H[ (OJIOK ETEKTHPOBAHUS) MOAHOCAT K IMOBEPXHOCTH OOBEKTA
Ha paccTosiHUM 1,5-2 ¢M M MEJIEHHO NEepEMEIIAoT HaJl OBEPXHOCThIO O0OBEKTA
(9KpaH 30H7a B nosioxkeHnu «I»). M3 MakcuManbHOM MOILTHOCTH KCIIO3ULIMOHHON
J103bl, U3MEPEHHOM Ha MOBEPXHOCTH OOBEKTAa, BHIYMTAIOT Tramma-(oH. PesymnpTar
OyZAeT XxapaKTepu30BaTh CTENIEHb FaMMa-paJiMOaKTUBHOTO 3apayKEHUsI OOBEKTA.

Jlnisa oOHapy»)eHus 6eTa-u3nydeHnil He0OX0IMMO YCTaHOBHUTH SKpaH 30H/A B
nosioxkeHue «b» M moAHECTH ero K oOcieayeMol MOBEPXHOCTH HAa PacCTOSHUU
1,5-2 cM. Pyuky nepexnrodaress NOJAMANa30HOB MOCIEA0BATENbHO TOCTaBUTh B
nonoxkenuss «X 0,1», «X I», «X 10» g0 momydeHHs OTKJIOHEHUS CTPENKU
MHUKpOAMIIEpMETpa B NpeleNnax IIKajlbl. YBEJIMYEHUE IMOKa3aHUM npudbopa Ha
OJTHOM U TOM >K€ IOJIIMAIIa30HE 110 CPAaBHEHUIO C TaMMa-U3MEPEHUEM ITOKA3bIBAET
Hajmuyue OeTa-u3Iy4eHusl.

[Tpu6opst AI1-5A, AI1-5B, UM/I-5 u unauBuayanbabie qo3umetpst 11228,
AI1-24 u WJI-1 npuMeHSAIOTCS B YCIOBUSX HWHTEHCHUBHOTO OOJyY€HHUs NpH
paZvallMOHHBIX aBApUSAX U KaTacTpo(ax, a TakKe B ClIydae AEpPHOTO HamaeHusl.

Jozumemp-paouomemp HPJ/[-0251 (nanee npuOoOp) mNpeaHa3HAUCH IS
U3MEPEHUs] MOIIHOCTU 3KBUBANEHTHOU 1103b1 (MDJl) ramMma-u3nyyeHus, a Takxke
JUISL OLICHKHU TUIOTHOCTH TOTOKA O€Ta-u3IyyeHHUs! OT 3arps3HEHHBIX IMOBEPXHOCTEN
Y OLEHKHU 3arpsA3HEHHOCTH OeTa-raMma-u31y4yarolluMU HYKIUAAMH Mpo0 BOABI,
TIOYBBI, TIUIIH, TPOAYKTOB PACTCHUEBOJICTBA, )XKUBOTHOBOJCTBA U T. 1I. (puC. 5).

[TpubGop mmeer nBa pexxuma pabOThI, YCTaHABIMBAEMBIX MEpPEKIIOYaTEIEM
«PEXKUM padOTHI»:

¢ PEXUM «MK3B/U» CIIY>)KUT JUJIsi OOHapy»XEHUS U HM3MEPEHHUs Mojen
raMmma-u3aydeHus, a TAKKe JUIsl K3MEPEHUS 3arpsi3HEHHOCTHU IO FraMMa-H3JIyYEHUIO

Hp06 BOJbI, IIOYBGI, IMTHUIIH, TIPOAYKTOB paCTCHUCBOACTBA, )KUBOTHOBOJACTBA U T. I.;
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¢ PEXHMM  «4acT/(MUHXCM?)» CIY’KMT I OOHApy)KEHHS M OIIEHKH
CTETICHHU 3arpsi3HEHHOCTH OeTa-raMMa-ru3IydaloluMu HyKJIMIaMi IIOBEPXHOCTEH 1

Hp06 IMOYBLI, ITUIIH, IIPOAYKTOB PACTCHUCBOACTBA, )KUBOTHOBOJACTBA U T. M.

R
<1
s
//
AN %/

WPO-02B1 |/

Puc. 5. losumerp-pagnomerp UP/1-02b1:
1 - nepexmouarens «BKJI-BBIKJI»; 2 - mudpoBoe tabdno; 3 - orBepcTe 11
rpagyupoBku; 4 - 3BYKOBOM WU3IydaTellb; S5 - TepeKiIovaTesib «MK3B/4-

vact/(MUEXCM?)*; 6 - dKpaH; 7 - YyBCTBHTENbHAS IOBEPXHOCTH; 8 - KpBIIKA

OTCCKaA ITMTaHUA, 9 - hJIeMEHT MUTAHUS B KacceTe

OCHOBHBIE TEXHHUUYECKHE XapaKTEPUCTUKN J03UMeTpa-pagunomerpa P /I-

02b1
AManazny HaMepeHua No AMMA-HANYHEHHID
MOLLHOCTH SKBWBANEHTHON 036, MK3B/M 0,119,99( 1!1'} 1989)
(3KCNOBULMOHHOM [0361 — MKP/u) 1x10" 2 x10

3arPAIHEHHOCTH NPOG BOAK, NPOAYKTOB NUTAHKUA, NOYBLI W T. 1., (2,7%107 5,4 x10%)
Bx/n (Knn)

Avanaiox oUeHEM No GeTa-nany4yeHKno:
MNOTHOCTH NOTOKA BeTa-uany4eHWsA, 31999
3ArPAIHEHHEIX NOBEPXHOCTEN, wacT/[MuHxem); 1%10" 6 :1{}’ K
sarpAsHeHHoCTH Npo6 BOAE, NPOAYKTOS NWTAHKA, NOYBLI W T. 0., (2,7<107 1,6 x107)

Br/n, Brfkr (Kw/n, Ku/kr)
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5. MOPAJOK BBIIIOJIHEHUS PABOTDI

Wsmepenuss  mpoumsBogsatcs — mpubopom  HUP/I-02b.  Ompenenenue
XapaKTEPUCTUK HOHU3UPYIOUIETO W3IyYEHUs MNPOU3BOAUTCA ocpenHeHuem 10
pe3yJbTaTOB M3MEPEHUs B TOUKE 3aMmepa. Hawyano m3mepeHui npoW3BOAWUTH HE
pa"Hee yeMm uepe3 25 ¢ mocie BkaoueHus mnepeknmtouatens «BKJI-BBIKJI» B
nonoxkenne «BKJD». Ilpu oneHke XapakTEpUCTUKU CIEAYET MOMHUTbH, YTO
MOCJIEICTBUSL OOJMYYEHUsl OINPENEIAIOTCS HE MOIIHOCTBIO J03bl, a IMOJIYYEHHOMR
JI030M, T. €. MOIIHOCTBIO JI03bl, YMHOKEHHOM Ha BpEMs, B TE€UYEHHE KOTOPOIO

00JTyJascs 4eJI0BeK.

5.1. TlpoBepka padorocnocoonoctu npudopa UP/1-02b

Jlns  ompenenenuss ypoBHs MDJ[ ramma-usnydeHuss HEOOXOJIUMO
MIPOU3BECTH CIEAYIOIINE ACHCTBHUS:

¢ YCTAHOBHThH  MEpeKIodaTelb «MK3B/4 — 4yacT/(MHHXCM?)» B
MTOJIOKECHUE «MK3B/U»;

¢ BKJIFOUHUTH MPUOOp, IJIsi 4ero ycTtaHoBuTe mepeximodaresb «BbIKJI-
BKJI» B monoxenne «BKJI», mocie 4Yero J0/DKHBI MOSBUTHCS OTUYCTIMBLIC
3BYKOBBIC CUTHAJIM U IIU(PPOBAsi HHAUKAIUS Ha JUCIUIEE Mpruoopa.

[Ipu ecrectBeHHOM paauaroHHoM (oue mokazanusMm 0,05— 0,20 Mx3B/4
COOTBETCTBYET YAaCTOTa MOBTOPEHUS 3ByKOBOI0 CUTHAJIA 1—-2 pas3a B cek.

Buumanue! Tlpu Bcex U3MEpPEHUSIX TaMMa-U3IyYEHUs] HE CIEAYeT CHUMAaTh
9KpaH ¢ npuodopa.

[TpumepHo uepes 60 cekyH]1 Mociie BKIIOYEHUS MPUOOp roToB K pabote, npu
ATOM MEXIY BTOPBIM M TPETHUM Pa3psIOM YMCE Ha dKpaHe JOJKHA OBITh TOYKA.
[Ipy OTCYTCTBUM TOYKHM HYKHO TPU-UYETHIPE pa3a MEpPEeBECTH NMEpeKIrovaTesb U3
MOJIOKEHUS «4JacT/(MUHXCM2)» B TOJNOXKeHUEe «MK3B/4». [loMmecTuth mpubop B TO
MecTo, Tne HeoOxomumo ompeaenutb MOJ[ ramma-uznydeHus. 3HadeHUE Ha
rppoBOM TabJIO MPUMEPHO uepe3 25 CEeKYH]T COOTBETCTBYET BEJIMUMHE MOIIHOCTH
JI03bl TAMMAa-U3JIyYEHHUs] B IAHHOM MECTE, BBIPAKEHHOW B MHUKPO3MBEPTax B 4Hac

(Mk3B/4), a 6e3 ydeTa TOUKH (3amAToi) — B MUKPOPEHTIeHax B yac (MkP/4).
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Hanpumep: Tloxazanue Ha mmudpoBoMm Tadmo nmpudbopa 0,14 o3nagaet, 4To

MOIIHOCTH 0361 cocTaBisieT 0,14 mx3B/4 wau 14 mMxP/4.

5.2. OnpenesieHre rog0BOM IKBUBAJIEHTHOM 103bI €CTECTBEHHOI 0
(¢poHoBOIrO 00/IyUeHUs B JJabopaTopun

[Topsimok BBITOTHEHUS paOOTHI.

1. [lepeBectn mepexitoyaTesb MpuOOpa B MOJIOKEHHE MK3B/4. DKpaH
JIOJKEH OBITh HAJIET Ha JIETEKTOP.

2. N3mMepuTh MOIIHOCTH SKCIO3UIIMOHHOM J103bI B HECKOJIBKUX MecTax
nabopatopuu. Pe3ynbpTaThl n3MepeHuii 3anectu B Tadi. 18.13.

3. OnpenenuTs roJIoBYI0 SKBUBAJIEHTHYIO /103y 00JydeHus 1o popmyre

H=H T,

rne Hep — cpeHsis MOIIHOCTh SKBUBAJIEHTHOM J103bI B TOMEILIEHUH, MK3B/4;

T — Bpems BO3AEUCTBHUS Y-U3Ty4YCHUS B TEUEHUE Iroja, 4

4, CpaBHUTh TOJIYYEHHBIE pE3YyJbTAThl C YPOBHSIMHU €CTECTBEHHOTO
(hoHOBOrO 00JyUeHHUsI YEJIOBEKa, MPUBEACHHBIMU B pasneiie 2.2. U 1aTh OLICHKY

YPOBHSI €CTECTBEHHOTO (DOHOBOT'O OOJIy4EeHHS B JTa0OPATOPHUH.

Tabmuma 13
Ne M34 McTouHKKE fioaa
HMeTodHkuk | Bpess obnyYeHna (T :
pe ¥ (raa) samepa H , (Mk3ai) H . (mx3s/)
Bua nanyyeHua ¥ ¥
HoagywHas 1 1.
cpena no- 2.
MELWEHWA 3.
10.

CpaoHes aHa4YeHWe

5.3. OnpenesieHue 3arpsA3HEHHOCTH BENIECTB M0 0eTa-u3J1y4YeHUIo
Jlnsa mpoBeaeHust pabOT MOATOTOBbTE MPOOY MPOIYKTA, 3arpsi3HEHHOCTb
KOTOpPOro mnpeanoiaraetcsi onpenenuts. [IpoOy mnpuroraBnuBaiite B OBITOBOM
MOJMATHIICHOBOW KPBIIIKE, MPUMEHSIEMON /I 3aKpbIBaHUS U TEepPMETH3AIUU
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O0a”ok. IlpomykT, mojyexalmuidi H3MEPEHUIO, 3aJeUTe WM, NPEIBAPUTEIBHO
U3MEJbYHB, 3aCHINBTE POBHBIM CJIOEM B €MKOCTh TAaKUM 00pa3oM, 4TOObI BEpXHUI
Kpail IPOIyKTa OTCTOSII OT Kpasi EMKOCTH Ha 3—5 MM.

3apanue 1. Onpedenums 3a2psa3HeHHOCMb gewjecmaa no Oema-uzLy4eHuro.

B kauecTBe 0Opasziia MOXKHO UCIHOJIb30BaTh KAIUWHYIO COJIb U CUTAPETHBIM
nenent.

1. [ToaroroButh IpubOOP K padoTe.

2. I[lepeBecTr MepeKIoYaTeNh B HONOKEHHE «dacT/(MUHXCM?)». CHATH
9KpaH, 3alUIIAI0OLINI IETEKTOp OT OeTa-u3IydeHHUs.

Jlns u3MepeHus 3arps3HEHHOCTH TOAHECTH NPHOOp YYyBCTBUTEIHHOU
MOBEPXHOCTHIO K MPEANOJIOKUTEIBHO 3arpsi3HEHHOW TIOBEPXHOCTH TaKUM
o0paszom, 4TOOBI /10 Hee ObLIO paccTOosIHUE HEe 00JIee OJTHOTO CAaHTUMETPA.

Yepes 25 ¢ nocne pazMmenieHust nmpuOopa HaJl U3MEpsieMON MOBEPXHOCTHIO
3aUKCUPOBATH (3aAIIOMHUTH) MOKa3aHUE.

3. He u3MeHss Mon0XeHHs epeKITIoYaTelis, 3aKphITh AETEKTOP SKPAHOM
U omnpeaenuTs (OHOBOE IOKa3aHUE, KOTOPOE€ HEOOXOJWMO BBIUECTh U3
OPEIBIIYIIEro JUIsl TOJYYeHHs] JACUCTBUTEIBHOTO 3HAUEHUS 3arpsi3HEHHOCTH
MOBEPXHOCTH OeTa-u3nyuyaTensiMu. [lokazaHusi COOTBETCTBYIOT YHCITy O€Ta-4acTuIl
B MUHYTY C KBaJPaTHOT'O CAHTUMETPA.

[Tomy4yeHHYI0 pa3HOCThH MOKa3aHUM clieayeT yMHOXUTh Ha 300. Halinennoe
3HaueHue OyJeT COOTBETCTBOBATh 0ObEMHON aKTUBHOCTH MPOOBI B OCKKEpessx Ha
JNTP.

4, W3mMepuTh MacCOBYIO0 aKTHBHOCTH BellecTBa. JlJisi TOro JEeTEKTOp €O
CHSITOM KPBIIITKON BIUIOTHYIO MOJHECTH K 00BEKTY U3MEPCHHUSI.

Pasnocte moxaszanuii cnenyer ymHOXxuUTh Ha 300. HaiimenHoe 3HaueHwHe
OyZeT COOTBETCTBOBAaTh MAacCOBOM AaKTUBHOCTH TMpPOObI B OEKKepensx Ha
KIJIOTPaMM.

5. JlaHHble W3MepeHui 3aHocMM B Tabin. 14 wu  omnpenensem

3arpsi3HEHHOCTh UCCIIE0BAHHON MTPOOHI.
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IlonydeHHble pe3ynbTaTbl CPaBHUTh C  YPOBHSAMM  PAJAMOAKTUBHBIX
3arpsi3HEHHM, NPUBEACHHBIMA B pasjene 2.3, U OLEHHUTh IPUEMIIEMOCTb

IMOJIYUYCHHBIX 3HAYCHUM.

Tabmnura 14

AKTHBHOCTDH PAIMOHYKJIH/IA U PAIMALIMOHHOE 3arpsi3HeHue o0pa3ua

O6paseu Ne MnoTHOCTL ManyueHnn | 3arpasHenHocTs obpasua
3amepa A, HacT/MuH-cM’ A, BJxr
Bua nanyyeHus. B B

Kanuixana conb, i
CurapeTsbiit nenen 2

3

10

CpegHee axaueHue:

5.4. OnpenesnieHue 3arpsi3HEHHOCTH MOBEPXHOCTEN M0 0eTa-NU3/1y4eHUI0
3apanue 2. Mzmepumv niomHocmv nomoka Oema-usiydeHus — om
3A2PSA3HEHHOLU NOBEPXHOCTIUL.
B xauecTBe 3arps3HEHHON TOBEPXHOCTH UCIIOJIB3YETCS Ta00PATOPHBIN CTOJL.

[Topsimok BBITTOTHEHUS paOOTHI:

1. [TepeBectn MepEeKIII0YaTeNb npubdopa B MOJIOKEHHE
«aacT/IMUHXCM?).
2. CHSATB 2KpaH ¢ npudopa, MOTHECTU JETEKTOP K MOBEPXHOCTHU CTOJIA HA

paccrossauM 1 cM u uepes 25 ¢ 3apukcupoBaTh oKa3zaHue npuoopa.

3. Briuecth mokazanue mpubopa, MOJTYyYEHHOE B M. 3, OT MOKa3aHus,
noJiydeHHoro B 1. 2. Pa3sHocTh mokazaHuii mpubopa SBISETCS JEHCTBUTEIBHBIM
3HAQYCHUEM 3arpsi3HCHHOCTH TIOBEPXHOCTH O€Ta-u3JiydeHHeM B EIWHUIIAX
«aact/IMuHXCM? ).

4, JlaThb OLIEHKY TMOJYYEHHBIX PEe3yJbTaTOB, CPABHUB UX C JaHHBIMH,

NpUBEACHHBIMU B Ta0. 6.
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KoHTpobHBIE BONPOCHI

1. Yo npeacrapisieT coO0M HOHU3UPYIONIEE U3ITydeHue?

2. HazoBuTe BHIBI ()OTOHHOTO M KOPIYCKYJISIPHOTO HOHH3UPYIOIIETO
U3ITyYEHUSI.

3. EnuHULBI n3MEepeHns MOHU3UPYIOMIETO H3TYICHHUS.

4, Chopmynupyiite ompeaelieHHe TEpPMUHA  «IOTJIONICHHAs  J103a

MOHU3UPYIOLIETO U3ITYyUYEHUSD.

S. JlaiiTe  ompeneneHue  TMOHATUSIM  «pUCK» U <« (deKTUBHAS
HKBUBAJIECHTHAS J1032».

6. HazoBuTe OCHOBHBIE HOPMATUBHBIE JOKYMEHTBI, PErNIAMEHTHPYIOLIUE

YPOBHHU O6JIY“I€HI/I}I IICpCoOHAaIa U HACCJICHUA.

7. HazoBute kaTeropuu 001y4aeMbIX JHII.

8. Chopmynupyiite Kiiaccbl HOPMAaTUBOB JJI KAaTEropuil 00JydaeMbIxX
UL

9. UYTO MOHUMAIOT MO IPEACIIOM 1037

10. YpoBHM 1030BOTO 00JTyUYEHHUsI YETIOBEKA.

11. HazoBute MeTOAbl OOHAPYXKEHUSI M U3MEPEHUS HOHU3UPYIOIIUX
V3JIyYCHUH.

12.  Jlns yero mpeaHa3HAYEHBI JO3UMETPHUUYSCKUE TTPUOOPHI?
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JlabopaTtopHas pabora 3

3AIIUTA OT CBEPXBBICOKOYACTOTHOI'O U3JIYUEHU A

Ilenv pabomei: W3y4UTh TPUHLMIBI HOPMHMPOBAHUSA  BO3ACHCTBHS
AJIEKTPOMArHUTHBIX IOJIEH Ha 4YEJIOBEKAa U CIOCOOBbI 3alUTBl OT BO3JEHCTBUSA

3JeKTpoMarHuTHeIX nojied CBY-nuamnaszona.

1. OBIIME CBEAEHUSA

OnekrpomarauTHoe nosie (OMII) ckinagpiBaeTCst U3 JIEKTPUUECKOTO MOJIS
(BI1), 00YCIIOBJIEHHOTO HaIpsKECHUEM Ha  TOKOBEIYIIUX 4acTAX
AJIEKTPOYCTAaHOBOK, U MarHuTHOTrO (MII), BO3HUKAIOIIETO MPU MPOXOKIACHUN TOKA
0 ATUM YacCTsAM. DJIEKTPOMATrHUTHOE T0JIe 00JIaJaeT ONMpe/eICHHOW YHEpTUueh u
pacmpocTpaHsieTcs B BHUJE SJCKTPOMArHUTHBIX BOJIH. OCHOBHBIMHU TapameTpaMu
AJIIEKTPOMATrHUTHBIX KOJEOAHUM SIBISIOTCS: JIJTMHA BOJIHBI, YacTOTa KOJIEOaHUN U
CKOPOCTh MX PACIPOCTpPaHCHHSI. B 3aBUCUMOCTH OT 4acTOTHI KOJIeOAHUH (ITHHBI
BOJIH) OJJICKTPOMATHUTHBIE M3IY4YEHUS Ppa3AeNAiOT Ha s  JIUANa30HOB,
NpUBEACHHBIX B Ta0J. 1.

Bokpyr ucTouHuMKa W3My4YeHUs BBIIETSIOT TPU 30HBI: OJIDKHSS — 30HA
WHYKITUHU, IPOMEXYTOUYHAST — 30HA UHTEPHEPEHIIMU U JalIbHSIs — BOJHOBAs 30HA.

['paHuLIbI 30H ONPEAENSIIOTCS CASAYIOIKUMH PACCTOSIHUAMU R

A
¢ 30Ha uHAYKOMHU — R< o

A
¢ 30Ha UHTEpPEepeHIINH - < R < 2mA;

¢ 30Ha BOJIHOBas — R > 2mA, roe A— JiuHa BOJIHEL.
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Taomuma 1

JInara3oH JIMH BOJIH 3JIEKTPOMATrHUTHBIX U3JIy4EHUN

HazBanue JmHa Jnamnazon Yacrora | Ilo MexayHapogHOMY
Uana3oHa BOJIHBI 4acToT periiaMeHTy
Haspanue Howmep
vara3oHa
4acToT
Jlnuanaeie BoaHb | 101 kM | Beicokue ot 3 no | Huzkue (HY) 5
(1IB) yactoTel (BY) | 300 I'11
Cpennue Bomabl | 1 kM- | To xe ot 0,3 Cpennue (CH) |6
(CB) 100 m 1o 3
MI'o
Kopotkue 1001 m | To xe ot 0,3 Bricokue (BH) |7
BostHBI (KB) 1o 30
MI'o
Yaerpakopotkue | 101 m | Boicokue ot 30 1o | OueHb BrICOKHE | 8
BoTHBI (YKB) 9aCTOTHI 300 (OBY)
(YBY) MTI'g
MUuKpOBOJIHBL: 1 M-10 | CepxBbicokue | oT 0,3 YnbTpaBeicokue | 9
JNEUUMETPOBBIE | CM YaCTOTBI 10 3 (YBY)
(m); (CBY) ITo
cantumetpoBbie | 101 cm or 3 1o | CeepxBeicokue |10
(cm); 30ITn | (CBY)
MUJUTUMETPOBBIE | 1 cm-1 ot 30 no | KpaitneBbicOokue
(Mm); MM 300 I'T | (KBY)

B 30He unaykmuu paboTaromiue MoJBEpraloTcs BO3AECHCTBUIO PA3TUIHBIX

MO0 BCIIMYMHE JJICKTPUYCCKHUX W MAI'HUTHBIX HOJ'ICfI, IMO3TOMY HX HMHTCHCHUBHOCTD

OLICHUBACTCA Pas3ACiIbHO BCIIMYMHAMU HAIIPAXKCHHOCTH IIOJIA IIO BJ'ICKTpI/I‘ICCKOI\/JI

(B/M) u MarnutHOM (A/M) cocTaBisomUM. B 30HE MHIYKIHMHM YEJIOBEK MOXKET

HaxoAUThCs Tipu padote ¢ uctounnkamu HY, CU u, B u3BectHoi creneHu, BU- u

CBUY-guana3oHOB.

Paboraromme ¢ ucrounnkamu YBUY-, CBU- u KBU-anamazonoB HaxoasaTcs

B BOJIHOBOM 30HE. MHTEHCHUBHOCTH MOJA OILCHUBAETCS BEJIUYMHOUN IUIOTHOCTH

notoka sHepruu (IIIID), T.e. KomMUecTBOM 3HEpPruu, NAJAIONIEH HA EIUHHUILY
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rioiaau nosepxHoctu. I3 Beipaxaercs B B1/M? v B NPOU3BOJHBIX €IUHULAX
MBT1/M?, MKBT/CM?.

CaHuTapHO-3MUAEMUOIOTUYECKUE TpeOOoBaHUS K YCIIOBUSIM
npou3BoACTBeHHBIX Bo3zaeicTBuii DMII ycranosnenst CaunlluH 2.2.4.1197-03
«DNEKTPOMAarHuTHBIE TOJII B MPOU3BOJCTBEHHBIX YCIIOBHUSAX» W HANpPaBJIEHbI HA
oOecrieyeHUWE  3alllUTHl  TNEpPCOHana, NPO(ECCHOHATBHO  CBS3aHHOTO  C
JKCIUTyaTanueil u oocmyXxuBaHrueM uCTOUYHUKOB DOMII.

B coorBerctBun ¢ CaunlluH 2.2.4.1197-03 omenka Bo3neuctBust OMII
NpOoMbINUIeHHON 4acToThl (50 ['1r) ocyiiecTBisieTcs pa3faeibHO MO HAPSAKEHHOCTH
anektpuueckoro nosst (E) B kB/M, HanpsbkenHoctu marautHoro nodis (H) B A/m.
HopmupoBanue snexkTpoMarHuTHbIX mojieit 50 ' Ha pabouyux MecTax mepcoHana
T PepeHIMPOBAaHO B 3aBUCMMOCTH OT BPEMEHU MPEOBIBAaHUS B JIEKTPUUYECKOM
oJIE.

[IpeaenbHO AOMYCTUMBIN ypoBeHb HamnpsbkeHHOCTH Il Ha paboumx
MecTax B TeueHue Bceld cMmeHbl paBeH S5 kB/m. Ilpu HanpspkeHHOCTH
AIEKTPUUECKOTO MOJsi B MHTEpBayie oT 5 10 20 kB/M BKIIOYUTENBHO JOIMYCTUMOE
BpeMsi peObIBaHus B 1oJie T, 4, paccuuThiBaeTcs 1o ¢hopmyrie

r=($)_z
E |

rae E — nanpsbxkenHocts OI1 B KoHTponupyemoii Touke, KB/m.

[Ipu wnanpsokenHocty monst cBeimie 20 mo 25 kB/M  BKIOUMTENTHHO
nonyctumoe Bpemsi mipeObiBaHus B OII cocraBiaser 10 mun. IlpeOpiBanue B
AIEKTPUYECKOM MOJIE€ C HAmpsDKEHHOCThbIO > 25 kB/M 0e3 mpumeHeHus cpeacTs
3aIUTHI HE JOITyCKAeTCsl.

OueHka ¥ HOPMHUPOBAHUE SJEKTPOMATHUTHBIX MOJIEH Juana3oHa 4acToT
10-30 xI'm ocymectBisieTcss o HampsbkeHHOCTH 3iekTpudeckoro (E), B B/m, u
marautHoro (H), B A/m, moneil B 3aBUCUMOCTH OT BpeMeHH Bozaeuctus. [1JY
HaIpPsHKEHHOCTH  AJICKTPUYECKOTO M MArHUTHBIX TIOJIEH TMpU BO3JCUCTBUU B
TedeHue Bced cmenwnl coctaBisier 500 B/m u 50 A/m coorBercTBeHHO. [lpm

MPOAOJLKUTENRHOCTH Bo3aeucTBus OMII no aByx uacoB II1Y HanpsokeHHOCTH
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AIIEKTPUYECKOT0 W MarHuTHoro moined coctaBmsier 1000 B/m u 100 A/m
COOTBETCTBEHHO.

Omnenka n HopmupoBanue DMII auamazona yactor 30 k['m — 300 I'T|
OCYILIECTBJISIETCS IO  BEJIMYMHE DHEPreTUYECKON  JKCIO3UIUHU, KOTOpas
paccuuThIBaeTCS 10 GOpMyJIaM:

B nuamna3oHe yactotT 30 k' — 300 MI1;

DD =E?+T, (B/M)4,
D2y =H?+T, (A/M)u

B nuanaszone yactot 300 MI'nq — 300 I'T;

DD = I T, (MxkBT/cM?) 4,

rae E — HanpsokeHHOCTh AJIeKTpudeckoro mojs (B/m);

H — nanpsbkeHHOCTh MarHUTHOTO 1101 (A/M);

T3 — II0THOCTH NOTOKA PHepruu (MKBT/cM?);

T — Bpems Bo3iecTBUS 32 CMEHY ().

[IpenenbHO JOMYyCTUMBIE YPOBHU DHEPreTUUECKUX OKCIO3UIMK Ha

pabounx MecTax 3a CMEHY IpeJICTaBJICHBI B Ta0I. 2.

Tabmuia 2
ITJTY snepreTuueckux sxkcnozuiuii IMII quamnazona

yactoT > 30 kI’ — 300 I'T'LL

[Tapamerp, OOy B AnanaszoHax yactoT (MI'n)

€IMHULIBI 0,03 3,0 >3,030,0 |>30,050,0 |>50.0 > 300,03
300,0 00000,0

U3MEpPEHUs

93k (B/m)? | 20000 7000 800 800

q

53, (A/M)?]| 200 0,72

9

O0nm» 200
(MxBTu)
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MaxkcuManbHO JIOMYCTHUMBIE YPOBHH HANPSKEHHOCTU SJEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, INTOTHOCTH MOTOKa YHeprun DMII npusenens! B Tabd. 3.

buonoruyeckux spdext Bozaerictus IMII 3aBUCHT OT auana3zoHa 4acToT,
WHTEHCUBHOCTH, MPOJIOHKUTEIBHOCTH, pPEKUMa (HENPEPBIBHBIN, MPEPHIBUCTHINU,
UMITYJIb,CHO-MO/YJIMPOBAHHBIM) U XapakTepa OOJydYeHHs, a TakKe OT IUIOIIaau

06J1y11aeMoﬁ IMOBCPXHOCTH U aHATOMHUYCCKOI'O CTPOCHUA OpraHa UJIXM TKaHH.

Tabmuma 3
[TY Hanpss>KeHHOCTH M IVIOTHOCTH NoToka sHeprun DMII nuamazona

yactoT > 30 kg — 300 I'T'L]

[TapameTp, | MakcumanbHO JIOMYCTUMBIC YPOBHU B quamna3zoHax yactot (M)

€ IUHHULIBI 0,03 3,0 >3,030,0 |>30,050,0 |>50,0 > 300,0
300,0 300000,0

VU3MEpEHUS

E, B/m 500 300 80 80

H, A/m 50 3,0 1000

[1113, 5000*

MKBT/cM?

[Tpumeuanue: * — 17151 yCIOBH JIOKATBLHOTO O0JIy4EHUS KUCTEH PYK.

OOmuM B xapakTtepe OMOJOTMYECKOTO BO3JACHCTBUS SBISETCS TEMJIOBOU
3 (dexT, KOTOPBI BhIpaxaeTcss TMO00 B MHTErPATIbHOM MOBBIIICHUH TEMIIEPATYPbI
Tena, TMOO B M30MpaTeIbHOM HarpeBe OTAeNbHbIX uacTeil. [lpuuem, opransl u
TKaHU, HEIOCTAaTOYHO CHAOXEHHbIE KPOBEHOCHBIMU COCYAAaMH (MO3T, XpYyCTaJIuK
rjia3a, KMIIEYHUK, CEMEHHUKH U JIp.), 00Jiee UyBCTBUTEIbHBI K TAKOMY HarpeBy.
Tak, mpu 0OO0JydeHHH TJIa3HOM XUAKOCTH B TeyeHHEe | yaca MHUKpPOBOJHOBBIM
U3ydeHreM MHTeHcHMBHOCTBIO 0,1 BT/cM? oHA HarpesaeTcst 10 TeMnepaTypsl 43,5
°C ¢ 00pa3oBaHUEM KaTapaKThl Uepe3 HEACIIO.

TennoBast sHeprus, BO3HUKIIAS B TKAHIX UYEJIOBEKa, YBEJIUYUBAET 0OOIIee
TEIUIOBBIJIETIEHUE Tena. Ecnu MexaHu3M TepMOpEryisiiuu HE CIOCOOEH paccesTh
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U30BITOYHOE TEMJIO, BO3MOJKHO TIOBBIIIEHHWE TEMIEPaTypbl BCEro Tena. ITO
IPOMCXOJMT NIPY HMHTEHCUBHOCTH mnons Beime 100 Br/M% xoTopas HasbiBaeTcs
TEIUIOBBIM ITIOPOTOM.

Bmusane OMII Beicokux u ocobenno CBU-mmama3oHOB Ha KHUBOH
OpraHu3M OOHAPYKUBAETCS U MPU MHTEHCUBHOCTSIX HIKE TEIJIOBOTO MOPOra, T. €.
BO3MOXHO HX HETEIJIOBOE BO3JICUCTBUE, KOTOPOE SABISETCA PE3YJIbTATOM
MUKpOIIPOLIECCOB, MPOUCXOAIIMX TMOJA JAelcTBUEM moJed. OTpuuarenbHoe
BoznerictBue DMII BbI3bIBaeT oOpaTUMbIe, a TakKe HEOOpAaTUMbIE M3MEHEHHS B
OpraHu3Me: TOPMOXEHHE pe(pIeKCOB, TMOHMUKEHHE KpPOBSHOTO JIaBIICHUS
(rumoToHUsI), 3aMEJIJICHUE COKpAICHHUsl Cep/illa, W3MEHEHHE COCTaBa KPOBU B
CTOPOHY YBEIMYECHUS 4YHUCIA JICMKOLMTOB M YMEHBIIECHUS 3PUTPOLUTOB.
Hapymenne ropmMoHaiibHOrOo paBHOBecus npu Hamuuuun CBUY-pona Ha
IIPOM3BOJCTBE  CIEAYEeT  paccMaTpuBaTb  Kak  IPOTHUBONOKA3aHUA  JUIA
npo(heCcCUOHATIBHON JI€ATEIbHOCTH, CBA3aHHOW C HANpPSHKEHHOCTBIO Tpyla U
YaCTBIMU CTPECCOBBIMH CUTYAIUSMH.

OmnachHoctp Bo3aerictBuag OMII ycyrybmsiercss TpyIHOCTbIO OOHApYKEHUS
sToro (akTopa, Tak Kak Bozzaeiictsue OMII He oOHapyKUBaeTCs OpraHaMy YyBCTB
yesioBeka. BaxkHO Takke TOo o0cTosTeNhcTBO, uTOo DMII mpucyil KymyasTUBHBIN
3p¢eKT, T. €. HEraTUBHbIE PEaKUUU BO3HUKAIOT B pe3ysbTaTe CyMMHUpPOBaHUS
OTHOCHUTEIBHO 0€30MaCHbIX YPOBHEHN BO3AECHCTBU.

3anuTHbIE Mepbl 0T Bo3aelcTBUs DMII BKItO4aroT orpaHUYCHUE BPEMEHHU
pabotel ¢ wucrouHukoM OMII, npuUMeHeHue 3alMTHOTO SKpPaHUPOBAHMS,
JACTAaHIIMOHHOTO YTMPABJICHHUS YCTPOMCTBAMM, U3JIydalOIIUMU OM  BOJHBI,
IIPUMEHEHUE CPEACTB UHANBUAYAIBHON 3aAIUTHI.

Haunbonee »>pPekTMBHBIM U 4YacTO NMPUMEHSIEMBIM METOAOM 3allUThl OT
OMII mosneii siBNsSETCA YKpaAaHUPOBAHME CaMOTO MCTOYHMKA WM pabodero mMecra.
3alUTHBIE DKpPaHbl JEIATCA Ha OTpaXarollMe M morjomawpmue uiinydeHue. K
IIEPBOMY THILy OTHOCATCS CIUIOIIHBIE METAJUIMYECKUE DOKPAaHbl, 3KpaHbl M3

METAJJINYECKOU CETKHM, M3 METAJUIM3UPOBaHHOW TKaHu. Ko BTOpoMy THILY
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OTHOCSITCS DKPaHbl M3 PaJUONOTIOLIAIIMNX MarepuasioB. PopmMbel U pa3mepsl
HKPAHOB Pa3HOOOPa3HbI U COOTBETCTBYIOT YCIOBUSAM PUMEHEHHS.

TonmuHy 5kpaHa 8 MOKHO ONIPENETUTh U3 (POPMYJIBI
L
S =
154-\/f ug-o

rae f —gacrora ODMU, I'ix;
L, — MAaTHATHAS IPOHUITAEMOCTh MaTepuala dKpaHa, [ /M,
Ha=Hr" Ho
71 [ir — OTHOCHUTENbHAS MarHUTHAs TIPOHUIIAEMOCTh MaTepraa dSKpaHa;
Llo — MarHUTHAs MOCTOsTHHAA, paBHa 12,56 ['n/Mm;
G — yJlelibHas MPOBOJIMMOCTh MaTepuaiia skpana, Om/Mm;
L — tpebyempblii koadduieHT ocnabieHus skpana, 1b.
3nauenue L onpenensiercs uz popmyi:

E H
- 2 = 5 L=10
L=20ig—; L=20p g

nay nay Sml"'

¥

I'me E, H, S — 3HaueHus HamnpssKeHHOCTH »iekTtpuyeckoro (B/Mm) u
MarHuTHOro (A/M) mojed COOTBETCTBEHHO, & TAKXKE IJIOTHOCTU MOTOKAa YHEPTrUU
2 :
(MBT/cM?) ipu OTCYTCTBUM 3KpaHa;
Enny, Hopy, Sty — AomycTuMBbIe 3HaYEHUS TEX K€ BETUYHH.

B 1a01.4 npuBeneHbl 3HAYEHUS MIEKTPUUECKUX XapaKTEPUCTUK HEKOTOPBIX

METaJIOB.
Tabnuma 4
3HaYCHUS FJEKTPUUYECKUX XapPaKTEPUCTUK HEKOTOPBIX METAJIOB
Merann VY nenbHasg npoOBOAUMOCTD OtHocutenbHas
o, OM/M Mar"HuTHas
MIPOHULIAEMOCTb Ly

ATIOMUHUMA 3,3-107 1
Crans 1 107 100
Craip 2 107 200
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Mens 5,7-107 1

JlaTyHb 1,7-107 1

2. OIMCAHUE JABOPATOPHOI'O CTEHIA

Buemnuii Buja crenaa npeactanieH Ha puc.l.

Crenp npeacTaBisieT co00M CTOJI, BRIMOJHEHHBIN B BUE CBAPHOTO KapKaca
co crojemHunel [, mox KOTOpoM pasMemaroTCs CMEHHbIE SKpaHbl 2,
UCITOJIB3yEMbIE IS M3YUEHUSI IKPAHUPYIOLIUX CBOWMCTB Pa3IMYHBIX MaTEPHAIOB.
Ha cronemmnune 1 pasmemenst CBU-neur 3 (MCTOYHHMK HU3Iy4YeHUS]) U
KOOPJUHATHOE YCTPOMCTBO 4.

KoopaunatHoe yctpoiictBo 4 (puc.2) pErHCTpUpPYeT IepeMEIICHUE
matunka 5 CBY-nonms (cm. puc.l) mo ocam «X»,« Y». Koopaunara «2»
ONPENEIAETCS MO WIKAJIE, HAHECEHHOW Ha U3MEPUTENIBHYIO CTOMKY 6, IO KOTOPOM
JaT4YUK 5 MOKET CBOOOJHO IMEpeMeIaThesi. ITO 1aeT BO3MOKHOCTh MCCIIEOBATH
pacupeneneaue CBY-n3nydeHrs B MPOCTPAHCTBE CO CTOPOHBI MEPEAHEU MAHEIU

CBY-nieun (a1eMeHThI HaU00JIE€ UHTEHCUBHOTO U3TYUYCHUS).

7 ©.83 49 A 1

/

Puc.1 Baemnuit Buj 1abopaTtopHOTo CTEH/1A
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NN

Puc.2 KoopauHatHoe yCTpOMCTBO

TexHuueckue XAPaAKTCPUCTUKH CTEHAA

1 JInana3oH MIOTHOCTH MOTOKA 3JIEKTPOMarHUTHOTO 0...120
n3ITydeHns B Mmydaemoii 305 CBU-nmeun, MkB1/cMm?

2 CootHomenne mnokazanuit mynpTEMeTpa M 3900 u | IMxkA = 0,35
U3MepuTens IioTHOCTH notoka [13-19: MKBT/cM?
3 3HaueHMs TEepeMEIICHU aaTurka oTHocutenbHo CBY-

ne4n, MM. HE MEHee:

o ocH «X» 500

0 OCH «Y» -250

0 OCH «Z» 300

4 Momnocts CBU-nteun, BT, He 6oee 800

5 KonnuecTBO CMEHHBIX 3alIMTHBIX 3KPaHOB 5

6 Pazmepsl 5kpaHOB, MM

(330 - 5) x (500 - 5)

7 Tlotpebasiemast MOIIHOCT, B - A, He Ooee:

1200

8 Llena gemeHus mkai mo ocsm X, Y, Z. MM 10-1
9 I'abapuTHBIE pa3Mepsl CTEHIA, MM, HE OoJiee:

JUTUHA 1200
HIMPUHA 650
BBICOTA 1200
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10. Macca crena, Kr, He OoJee 40

11. DnekTponuTaHWe CTEHA OCYLIECTBISETCA OT CETH
NEPEMEHHOr0 TOKa HaNpsKeHueM, B 220-22

4acToToH, I'11 50-0,4

12. Pexum padotsl CBU-neuu:
IPOAODKUTEIHLHOCTh pabOThI, MUH, HE OoJiee 5
POAOHKUTEIHFHOCTD TIepephiBa MEX Ty pabounumu mukiamu, | 30
C, HE MEHee

YPOBEHb MOIITHOCTH 100%

Jatuuk 5 (cMm. puc.l) BBIIOTHEH B BHUJE MOJYBOJHOBOrO BHOpartopa,
paccunTaHHOr0 Ha 4yactotry 2,45 ITno m coctosimero u3 OHAJIEKTPUYECKOTO
Kopmyca, BudpatopoB u CBY-auona.

KoopnnnatHoe ycTpoiCTBO 4 BBIIIOJIHEHO B BUJE IUIAHIIETA, HA KOTOPBIN
HaHECEHa KOOpJAMHATHas cerka. [liaHmier mpUKIEeH HENOCPEACTBEHHO K
cromemmHune 1. Crolika 6 W3rOTOBJIEHA W3 JHUAJIEKTPUYECKOTO Marepuasia
(OpraHMYecKoro CTekyia), 4YToObl HCKIIOYHUTH HCKaxeHue pacnpenenenus CBY-
TIOJISL.

B kauectBe Harpy3ku B CBU-neun nCnosib3yeTcsi CTPOUTENBHBIA KPACHBIN
KUPIHUY, yCTAHABIMBAEMBIA Ha HEMOJBWKHYIO NOJCTaBKY, B Ka4€CTBE KOTOPOU
HCIIOJB3YeTCsl HEeTJIyOoKas ¢asHcoBass Tapeika, obecredrBaromias cTaOuIbHOCTD

HU3MCPACMOTO CUT'HAJIA.

CurHan ¢ pmardymka 5 TOCTYyHaeT Ha MYJbTHUMETP 7, pa3sMELICHbIM Ha
CBOOOJIHOM YacTH CTOJEHTHUIIBI 1 (3a peaeiaMu KOOpIMHATHOM CETKH).

Ha cronemnune 1 nMerorcst rHe3da NIl YCTAHOBKM CMEHHBIX 3alllUTHBIX
AKPAHOB 2, BBITIOJHEHHBIX U3 CICIYIONIUX MAaTePHUAIOB:

¢  CCTKa U3 OIMHKOBAHHOM CTaJM ¢ ssueiikaMu 50 MM;

¢  CCTKa U3 OIMHKOBAHHOM CTaJM ¢ ssueiikaMu 10 MM;

4  JIUCT aJIFOMUHUEBBIN;
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¢  [IOJIMCTUPOJI,

¢  pe3uHa.

3. TPEBOBAHUSA BE3OITACHOCTHU IIPU BBIIIOJIHEHUN
JIABOPATOPHOM PABOTbI

1. K pabote momyckaroTcsi CTyIEHTBI, O3HAKOMJIEHHBIE C YCTPOWCTBOM
7a00paTOPHOTO CTEHJA, MPUHIMUIOM JACUCTBUS W MepaMHu O€30MacHOCTU MpH
poBeIeHUH 1ab0paTOPHOI pabOTHI.

2. 3ampeniaercsa paboTath ¢ oTKpbITON ABepueit CBY-neun.

3. 3ampemaercs CaMOCTOATEIBHO PETYIHUPOBATh WM PEMOHTHPOBATH
JIBEPb, MIAHETb YIPABICHUS, BBIKJIIOUATENIN CUCTEMbI OJJOKMPOBKU WM KaKUE-JIH00
APYTruc 4acCcTu 11CYH. PemoHT JOJIKCH ITPOU3BOJAUTHCA TOJBKO CIICHUAINCTAMMU.

4. He ponyckaercss BKIOYEHHE U pabora meyd 0e3 HarpysKH.
PekoMenayercss B mepepbiBax MexAy padOYMMHU LMKJIAMHU OCTaBIISATh B IE€UU
kupnny. Ilpu ciydailHOM BKJIIOYEHUM N€YM KUPOUY OyAeT BBINOIHATH POJIb

Harpy3kKH.

4. MOPAAOK BBIIIOJIHEHUS PABOTbBI

3aoanue 1. Onpeodenumsv 30HblI HauboONee UHMEHCUBHO2O U3LYYEHUsl 8
npocmpauncmee co cmopouwsl nepeoneti naneau CBY-neyu

1. Tloaxmrounth CBY-mieub K c€TH NEPEMEHHOTO TOKA.

2. B neus Ha moacTaBKy (TIEpeBEpHYTas Tapesika) MOJI0KUTh KHUPITHAY.

3.  VYcraHOBHUTH pexuM PabOTHI MEYM B COOTBETCTBUHU C MACHOPTOM Ha
KOHKpeTHY0 CBU-nieus.

Hus  CBUY-meun «Ilmyton» ee BKIOUeHHE B pabouumii  pexum
OCYILIECTBIISIETCA B CIAEAYIOLIEH MOCIEN0BATEIbHOCTH: OTKPBITh ABEPIYy HAKATUEM
MPSAMOYTOJbHOW KIJIABUILM B HUWKHEH YacTH JIMIIEBOM MAHENH; YCTAHOBUTH PYUKY
«MOIIHOCTB» B KpaillHEE IIPaBO€ IIOJIOKEHUE; YCTAHOBUTHb PYUKY «BpPEMS» B

MOJIOKEHUE 5 MUH; IUIOTHO 3aKPBITh JBEPILY.
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4. Pa3mecTtuth gatunk Ha otMeTKe 0 mo ocu X KOOPJUHATHOM CUCTEMBI.

[Tepemenias gaT4MK 1Mo OcU Y KOOPJAUHATHON CUCTEMBI U ocH Z (10 CTOMKE

Cc marom 35 CM), OIIpCACINTL 30HLbI HanOoee MHTCHCHUBHOI'O HU3JIYUYCHUA H C

IIOMOIIbKO MYJBTUMCTpPA Baq)I/IKCI/IpOBaTB X YHUCJIICHHBIC 3HA4YCHU. I[aHHBIe

3aMEPOB 3aHECTH B Ta0J.D.

PazmecTuth CTOﬁKy ¢ JarTdiukoOM B 30HC HanOoJee WHTCHCHBHOTO

U3JIy4eHHUsS] M, TNEepeMelas CTOMKY Mo KoopauHare X (ygaisis ee OT Ie4yd A0

oTMeTku 50 CM), CHATH IIOKAa3aHUA MYIBbTHUMCTpa AIHUCKPCTHO C HIIarom 5 cm.

[Tokazanus 3aHectu B Ta0n.6. IlocTpouTh TrpaduK 3aBUCHUMOCTH HW3MEHEHHUS

HHTCHCUBHOCTH IT10JIA 110 MEPC YIAAJICHUA OT IICUU.

Tabmuma 5
Homep usmepenus | 3nauenue Y, cM 3Hayenue Z, cM HNuaTEeHCUBHOCTH
U3IIyYEHUS
(mokazanus
MYJIbTUMETPA),
MKBT/cMm?
1
2
n
Tabmauia 6
Howmep 3Hauenue X, NHTeHCuBHOCTH U3ITydeHUs (TOKa3aHUs
U3MEPEHNUS cM MyJIETHMETPA), MKBT/cM?
1
2
n
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3aoanue 2. Onpederums 3¢hghexmusnocms dKpAHUPOBAHUSL Ol KAHCOOIO
IKpaua

1. PasmecTtuTh nmaT4uk B TOYKe HambOonee wuHTeHCHBHOrO CBY-
u3ny4yeHus. 3auKCUpOBaTh MOKAa3aHUS MyJIbTUMETPA.

2. TloouepenHo ycTaHaBIWBATh 3alUTHBIC SKpaHbl W (PUKCHUPOBATH
MOKa3aHusl MyJbTUMETPA.

3.  Ompenenuth kodpduument ocnabnenuss OMII (nb) ansa xaxmoro

sKpaHa 1o gopmyiie
L=101 >
= g 53

rie S— (pakTUIeCcKOe 3HaYEHUE IIOTHOCTH TTOTOKA SHEPTHH, MKBT/cM? Ipu
OTCYTCTBUH 3KPAaHA;

S, — IUIOTHOCTH MOKA PHEPruM (MOKAa3aHUE MYJIbTUMETpa, MKBT/ cM?) mpu
HaJIM4HUH SKPAHA;

Pe3ynbratel pacuera 3aHecty B Ta0. 7.

Tabnuua 7
Marepuai 3alMTHOTO YKpaHa Koaddumment ocnabnenust OMII, n1b
1
2
3

4. Tloctpouts nuarpammy 3HQGEKTUBHOCTH SKPAHUPOBAHUS 3alTUTHBIMU
SKpaHaMHM U3 Pa3JIUYHBIX MATEPHUAJIOB.

5. BbImomHuTh pacueT TOMIIMHBI OJKpaHa s 3ammTel oT CBY-
manydenuid. [Ipu pacuere npunsate/= 2,45 I'TL. UcxogHoe 3HaYeHUE TJIOTHOCTU
MOTOKAa DHHEPrdd M  Marepuand JJisi  HW3TOTOBJIEHUSI JKpaHa  3adaeTcs

IperogaBaTcICM.
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KonTpoabHBIE BONPOCHI

1. KakoBbl UICTOUHHUKHU HJEKTPOMArHUTHBIX MOJIEH B MPOU3BOJACTBEHHBIX
YCIOBUSIX?

2. Kaxumu mapameTpaMu XapaKTepHU3yIOTCs 3JEKTPOMArHUTHBIC OIS ?

3. Ha xakme auama3zoHsl 4YacToT (IJIMH BOJIH) MOAPA3JEISIOTCS
AIEKTPOMArHUTHBIE U3ITy4eHUs?

4, B 4YeM COCTOUT OCOOEHHOCTH HETaTHUBHOI'O  BO3IEHCTBUI
AJIEKTPOMArHUTHBIX MOJIEW HA YeJIOBeKa?

5. B ueM 0COOEHHOCTb HEraTMBHOTO BO3JECUCTBHUS 3JIEKTPOMArHUTHBIX
nonet CBY-nnamazona?

6. HazoBuTe HOpMUpYEMbIE XapaKTEPUCTUKH IJICKTPOMArHUTHBIX MOJIEH
IIPOMBINIICHHON 4acTOThI 50 111,

7. Tlo xakuM XapakTEPUCTHKAM OCYIIECTBIISIETCS HOPMHUPOBAHHE
BO3JICMCTBUS 3JIEKTPOMArHUTHBIX Mojel B auarnazoHax vactoT: 10-30 xI'LI; 30
K[ - 300 I'T1ig?

8. B Kakux HOpPMATHUBHBIX JOKYMEHTAX U3JI0)KEHbl TUTHEHHUYECKHUE
HOPMATHBBI BO3/ICUCTBUS 3JIEKTPOMArHUTHBIX MOJIEH Ha YelloBeKa?

9. Kak paccuutaTh 3HEPreTUYECKYI0 SKCIO3ULHUIO B JAMANA30HE YACTOT:
>30 xkI'Tl - 300 MI'y, > 300 MI'n — 300 I'T'?

10. Kakwe MeToapl 3amMThl OT BO3ACUCTBUSA DIECKTPOMATHUTHBIX W3-
Jy4YeHU TPUMEHSIOT B POU3BOACTBEHHBIX YCIOBUIX?

M. Kak paccuutarh TOJIIMHY 3allATHOTO OJKpaHa OT BO3JACHCTBUSA
AIEKTPOMArHUTHBIX U3ITy4eHUI?

12. Kakue wmartepuasibl WCHONB3YIOTCA I W3TOTOBJICHUS 3allUTHBIX
DKPAHOB OT BO3JACHCTBHUS JIEKTPOMArHUTHBIX U3Ty4YECHHM?

13. Kax onpeneIsieTcs 3¢ (HEKTUBHOCTH SKPaHUPOBAHUS
AIEKTPOMArHUTHBIX U3ITy4eHUIN?

14. KaxkoB nopsinok usmepenus napamerpoB SMU myiabTumerpom?

15. Kaxkos MOPSIOK TUTUEHUYECKOM OIICHKH BO31EHCTBUS

anekTpomMarHutHoro nosist CBY-nuanazona?
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