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OO0 yTBep>KIEeHHH CIIPABOYHHKA 110 HAMIYIIIAM JOCTYIHBIM TeXHUKaM "MOHUTOPHHT
SMUCCHH 3arps3HAIONIMX BEIIECTB B aTMOC(EPHEIA BO3[yX H BOXHBIE OOBEKTHI"

[Toctanosnenue [IpaBurensctBa Pecnyonuku Kazaxcran ot 16 utons 2025 roga Ne 447

B coorBercTBUM ¢ myHKTOM 6 ctarbu 113 Dkosormyeckoro koaekca PecrnyOnuku
Kazaxcran IIpaButensctBo Pecryonmku Kasaxcran IOCTAHOBJIAET:

1. YTBepauTe nmpuiiaraéMbelii COPaBOYHHMK 0 HAWIYYIIMM JOCTYIIHBIM TEXHHKAM
MOHUTOPUHT SMHUCCUI 3arpsI3HAIOLIUX BEIECTB B aTMOC(EPHBINA BO3/IyX U BOJAHbBIE OOBEKTHI"

2. HaCTo;uuee IIOCTAHOBJICHUC BBOAUTCA B ,Z[GI‘/JICTBI/IG CO JH:A €TI0 IIOAITMCaHusd.

Ipembep-Munuctp

O. bekTeHOB
Pecrry6mnkn Kazaxcran

YTBepxkeH
rocranoBneHueM IpaBurenscTBa
Pecny6mmkn Kazaxcran
ot 16 nronsa 2025 roma Ne 447

CpaBoYHHK
10 HAWTy9IIMM JAOCTYIHEIM TeXHAKaM "MOHHATOPHHT SMICCHIA 3arpA3HAIONINX BEMIECTB B
aTMoc(epHBIH BO3XyX X BOTHBIE OOBEKTH"

OrnaBieHue

OrnaBnenue

Cnucok pUCyHKOB

Crucok Tabnunil

['moccapun

[Ipenucnosue

O6nactb npuMeHeHus

[IpuHUIMTBI TPUMEHEHUS

1. O6mas uapopmarus

1.1. 3agaun MmoHUTOpPUHTA

1.2. Buabl MOHUTOpUHTA

1.3. O6mre moaXobl K BEIOOPY MOAXOASIIETO PEKUMa MOHUTOPUHTA

1.3.1. [Togxon, OCHOBaHHBIN Ha OMPEICICHUN PUCKA

1.3.2. MeToibl u3BMepeHui Ipu KOHTPOJIE BLIOPOCOB

1.4. OGecneueHne KauecTBa JaHHBIX

1.5. Yuer ycnoBuil u3MepeHuil Ipu HOPMAJIbHOM 3KCILTYaTallAOHHOM PEXHUME U MpHU

OTJIMYHBIX OT HOPMAJLHOM AKCILTyaTallMOHHOW HArpy3Ku

1.6. IIpaBoBast OCHOBA ISl KOHTPOJISI IPOMBINIJIEHHBIX BEIOPOCOB



2. Meronomnorus onpeIeiaeHusl HAWTyYIInX JOCTYITHBIX TEXHUK
2.1. JlerepMuHanus, IpuHIUIBI TOAO0pa
2.2. Kputepun otrHecenus: Texuuk k HJT
2.3. DxoHomuyeckue acnekTsl BHeApeHUss H/[T mo MOHUTOpHUHTY SMUCCHIA
2.3.1. Ilogxoxae! k 3xoHOMHUYECKOM oneHke HJ[T
2.3.2. Cnoco0OsI sxoHoMuueckoit onenku HJIT
2.3.3. uBecTUIIMOHHAs] 0OOCHOBAHHOCTD 3aTpaT
3. IIpuMeHsieMble TPOLECCHl: TEXHOJIOTUYECKHE, TEXHUYECKUE PELICHNUS, HCIIOIb3yEMBIE B
HAaCTOSILEE BPEMS
3.1. IIpon3BOACTBEHHBIN IKOJIOTUUECKUI KOHTPOJIb HA MPEANPUITHIX 110 10ObIYe HeTH
U raza
3.2. IIpou3BOICTBEHHBIN YKOJOTUYECKUN KOHTPOJIb HA TIPEANPUATHSIX IO TTepepadboTke
HedTH U raza
3.3. OcobeHHOCTH NPOU3BOACTBEHHOI'O 3KOJOTMYECKOTO KOHTPOJISI HA TMPEANPUITHIX
TOPHOMETAJLTYPTruY€CKOro KOMILIEKCa
3.3.1. [Ipou3BOACTBEHHBII IKOJIOTHUECKUI KOHTPOJIb HA 00BEKTaX YEPHON MEeTallypruu
C y4€TOM JI00BIUU
3.3.2. [Ipou3BOACTBEHHBIIN 3KOJIOTHUECKUI KOHTPOJIb HA O0BEKTAX [[BETHON METAILTypruu
C y4ETOM JI0OBIUN
3.4. IIpou3BOJICTBEHHBIN IKOJIOTUUYECKUN KOHTPOJIb HA 00BEKTAX SHEPTETUKU
3.5. IIpon3BOACTBEHHBIN IKOJIOTUYECKUI KOHTPOJIb B IPOU3BOJICTBE LIEMEHTA U U3BECTH
3.6. IIpou3BOACTBEHHBIA 3KOJOTHYECKUN KOHTPOJIb B IMPOU3BOJCTBE MPOLYKTOB
XUMHUYECKON MPOMBIIIJIEHHOCTH
3.7. ITpon3BOICTBEHHBII YKOJIOTUYECKUI KOHTPOJIb HHBIX OTPACIIECH
3.8. OCHOBHBIE BBIBOJIBI
4. O6mue HamWIydIllne AOCTYIHbIE TEXHUKH JUIsS IPEAOTBPAIICHUS U/UIN COKPAIICHUS
AMUCCUH U OTPEOJICHHS PECYpCOB
4.1. MOHUTOPHUHT BBIOPOCOB 3arpsI3HSIONINX BEIIECTB B aTMOC(hepy
4.1.1. Ilepuoanueckre usMepeHus BLIOPOCOB
4.1.2. Ananu3 npo6 oTpabOTaHHOIO raza
4.1.3. KocBeHHBIE METOEI
4.1.4. llepuoanueckue U3MepPEHUsI HEOPraHU30BAHHBIX BHIOPOCOB
4.1.5. pyrue MeTo bl
4.2. MOHUTOPHUHT cOPOCOB 3arps3HSIOUIMX BEIIECTB B BOJHBIE OOBEKTHI
4.2.1. llepnoanueckue 3MEpPEHUS 3arpsI3HAIONIMX BEIIECTB B cOpocax
4.2.2. Ananu3 npoO BOIbI
4.2.3. KocBeHHBIE METOIBI
4.3. BHOMOHUTOPUHT
4.4. MOHHATOPUHT 3aI1ax0B



4.4.1. Meroa nuHaMU4YECKON OJIb(PaKTOMETPHUH
4.4.2. Metoa ceTku
4.4.3. Meron nueiida
4.5. ABTOMaTU3MpPOBAHHAS CUCTEMA YIPABICHUS TEXHOJIOTMUYECKMMU MpoLeccaMu
4.6. ABTOMAaTU3UpPOBaHHAs CHCTEMA KOHTPOJISI M yU€Ta JHEPropeCcypcoB
5. TeXHHUKHU, KOTOpPbIE pACCMaTPUBAIOTCS MPU BHIOOPE HAMITYUIINX JOCTYIHBIX TEXHUK
5.1. ABTOmMaTW3upoBaHHasg CUCTEMAa MOHUTOPHHIA SMHMCCHM Ha CTAalMOHAPHBIX
OpraHM30BaHHBIX UCTOYHHKAX BHIOPOCOB
5.1.1. Tunsl aBTOMaTU3UPOBAHHBIX CUCTEM MOHUTOPUHTA
5.1.2. TeXxHHUKH MOHMTOPUHIAa W ONPEACIEHHUS COAEPKAHUS KOMIIOHEHTOB B
ra3oBO3/yIIHON CMECH BHIOPOCOB
5.1.3. Texuuku 11 MOHUTOPUHTA U ONPEJIETICHUS COJIEPKaHUS B3BELICHHBIX TBEP/IbIX
YacTHII
5.1.4. TexHukun 111 MOHUTOPHUHTA U ONIPEAEIEHUS TAPAMETPOB OTXOISIINX Ira30B
5.2. ABTOMaTUYe€CKU MOHUTOPHUHT U KOHTPOJb KauecTBa BHIOPOCOB B aTMOC(hepHbIi
BO3JIyX
5.2.1. ABTOMaTH4YeCKHiI MOHUTOPUHT M KOHTPOJIb KaueCTBa BHIOPOCOB B aTMOC(EPHBIN
BO3/lyX Ha FPpaHMIle 00JIACTU BO3AEUCTBUS
5.2.2. Texuuueckue pemeHus A1 HeNpepbIBHOIO MOHUTOPUHTA Ka4eCTBAa aTMOC(EPHOTO
BO3/lyXa
5.3. MOHUTOpPUHT BBIOPOCOB Ha (DaKeIbHBIX YCTAHOBKAX
5.3.1. OnTuyeckue pacxogoMephl 171l KOHTPOJIS pacxoaa (pakeIbHbIX Ta30B
5.3.2 YbTpa3ByKOBBIE pacxogoMepbl (DAKETLHOIO U MOMYTHOIO raza
5.3.3. Uuble pacxooMepsl A1 KOHTPOJIA pacxoja ¢pakeIbHOTo ra3a
5.3.4. TlondakenbHble HAOTIOICHUS
5.4. ABTOMaTH3UpPOBaHHAs CUCTEMa MOHUTOPHUHTA COPOCOB 3arps3HSIONINX BEIIECTB
5.4.1. ABTOMaTU3UPOBAHHbBIE U3MEPUTEIBHBIE YCTPOUCTBA JIJIsl ONpeieeHUs (PU3UUECKUX
apamMeTPOB BOJBI
5.4.2. ABTOMAaTH3UpPOBAHHBIE CHUCTEMBI y4e€Ta BOJbI — OINpPEIEIICHUE Ka4eCTBEHHBIX
ITOKA3aTeIeN BOJBI
5.5. JIuCTaHIMOHHBIE METOJIBI U3MEPEHUS
5.5.1. OnTtuyeckoe AUCTAHIIMOHHOE 30HAUPOBAHUE
5.5.2. Ipyrue MeToibl AUCTAHIMOHHOTO U3MEPEHHUS
6. 3aKiIr0ueHue, CoJAEpIKaIlee BEIBOAbI IO HAMITYYILIUM JOCTYITHBIM TEXHUKAM
6.1. O6mme HAT
6.2. HenpepbIBHBII MOHUTOPUHT BEIOPOCOB B aTMOC(EPHBIN BO3TyX
6.3. HenpepbIBHBIE MOHUTOPUHT COPOCOB B BOJIHBIE OOBEKTHI
6.4. TpeboBanus 10 peMeaUaIIIN
7. IlepCrieKTUBHBIE TEXHUKH



7.1. KommekcHas cucTeMa MOHUTOPUHTA C HUCIOJIb30BAHHEM HCKYCCTBEHHOTO
WHTEUICKTa (KOMOWHAIMS CUCTEMbI HETIPEPHIBHOIO MOHHUTOPHHTA BBIOPOCOB C CHCTEMOM
MIPOTHO3HOTO MOHUTOpUHTa BEIOpOCcOB (PEMS), HHTErpUpOBaHHBIX C CUCTEMOMN YTIPaBICHUS
TEXHOJIOTHYECKHUM ITPOIIECCOM, a BOBMOYKHO M C CHCTEMON MOHUTOPHHTA BO/IbI)

7.2. TexHonorusi runepcrekTpatbHONW BU3yanu3anuu razooro obnaka (Gas Cloud
Imaging)
8. JlormonHUTENbHBIE KOMMEHTAPUU U PEKOMEH AN
bubnuorpadus
Crmcok puCYHKOB

Pucynok 1.1.

PexxuM MOHHTOpDHHra B 3aBUCHMOCTH OT pHCKa
npessiienus HJ/IB

[Ipumeps! TOTO, KaK ypOBHH BEIOPOCOB MOTYT MEHSTHCS

Pucynox 1.2.

C TEYECHHEM BPEMEHH

Oranbl OLUEHKH SKOHOMUYECKOW 3(PPeKTHBHOCTH
Pucynox 2.1.

BHEJIPEHHS ¥ SKCIUTyaTalli TEXHUKU

OtoOpakeHHe MAaHHBIX O KadecTBE aTMOC(HepHOro
Pucynox 3.1. Bo3ayxa Ha rpanune C33 ITA3 ma LED »skpane B

uentpe T. [laBnogap

JuHamMyKa M3MEHEHUsS] OTpacieBBIX BHIOPOCOB, THIC.
Pucynoxk 3.2.

TOHH
Pucynoxk 3.3. CrpykTypa BEIOPOCOB 10 30HAM IHEPrOCHAOKEHUS

CTpyKTypa TOIJIMBOCKHUTAIONINX YCTAaHOBOK IO
Pucynok 3.4. PYKTYP y

MOIITHOCTH 1 BHY TOIUIMBA

Konnentpanus aszora (II) oxcuma wu aszora (IV)
Pucynoxk 3.5. 3

nrokcuaa, Mmr/Hm

KoHueHTpanus nbutM HEOpraHWUYecKol, cojeprkareit
Pucynox 3.6. 3

JByokHch kpeMHUs B %: meHee 20 u 70-20; mr/Hwm
Pucynoxk 3.7. KoHuenTpauus cepbl AMOKCHA, mr/Hwm>

CpenHsist KOHLEHTpanusi MapKEpPHBIX 3arpsa3HAIONINX
Pucynok 3.8. 3

BEIIECTB, MI/M
Pucynok 3.9. Craryc Baenpenust ACM oneparopamMu 00bEKTOB
Pucynox 4.1. OneMeHTapHbIN aHaIU3aToOP

[IpuMep ONTHKO-3MHUCCHOHHOTO CIEKTPOMETpa C
Pucynok 4.2. P p . . p p

MHJIyKTUBHO CBSI3aHHOM 1a3MOM
Pucynok 4.3. [Ipumep TecToBorO HAbOpa CO CIEKTPOHOTOMETPOM

TunoBass cxema ACKYD ¢ opranusamnueit
Pucynoxk 4.4. aBTOMATHYECKOTO OIIpoCca CYETYUKOB JIOKAJIbHBIM

HEHTPOM cOopa 1 00pabOTKU JaHHBIX

[IpuHnUnUanpHas cxema aBTOMAaTHYECKOH CHCTEMBI
Pucynok 5.1.

MOHHTOpPHHTA BEIOPOCOB B aTMochepy

[IpuHnUnuanpHas cxema aBTOMAaTHYECKOH CHCTEMBI
Pucynox 5.2.

MOHHUTOPHUHTa BEIOPOCOB B aTMoc(epy

ODyHKIMOHAJIBHAS CXEMa aBTOMAaTHYECKOH CHCTEMBI
Pucynok 5.3.

KOHTPOJISI BEIOPOCOB



Pucynok 5.4.
Pucynok 5.5.

Pucynok 5.6.
Pucynok 5.7.

Pucynoxk 5.8.

Pucynox 5.9.

Pucynok 5.10.

Pucynox 5.11.

Pucynok 5.12.

Pucynok 5.13.

Pucynok 5.14.
Pucynok 5.15.
Pucynok 5.16.
Pucynok 5.17.
Pucynok 5.18.
Pucynok 5.19.
Pucynok 5.20.

Pucynok 5.21.
Pucynok 5.22.

Pucynok 5.23.

Pucynok 5.24.
Pucynok 5.25.

Pucynok 5.26.

Pucynok 5.27.

Pucynok 5.28.

Pucynok 5.29.

Pucynoxk 5.30.

[Tpumep ycrpoiicTBa Ist SKCTPaKTHBHOTO 0TOOpa Mpod

KJ’IaCCI/I(i)I/IKaLII/IH Ta30AaHAITUTUICCKUX U3MEPUTEIIbHBIX
KaHaJIOB

ACM 3KCTpakTHBHOIO THIA
[Ipumep ncnonaeHus O10Ka-KOHTEIHEpa

Cxema 3KCTpakTUBHOTO razoananutuieckoro MK ACM
¢ pa3baBiieHHEM ITPOOBI

Cxema 3KCTpakTHBHOTO razoananurndeckoro UK ACM
C y/laJIeHHEM BJIard U3 MpoObl (THIa "XOJIOAHBINH/CYX0ii"

)

Cxema 3KCTpaKTHBHOTO TazoaHanutundeckoro UK ACM
2 06e3 pazbaBieHUs MPOOBI — 'TOPSAUMIL/BIAKHBIN"
aHaIM3

ACM HEdKCTPAKTUBHOTO THUIA C U3MEPEHUEM B TOUKE

Bapuant HCTOJHEHUS OIHOJIY4EeBOTO
HEIKCTPAKTUBHOTO razoananutuieckoro UK ACM

ACM He3KCTpaTHBHOI'O THIIA C U3MEPEHUEM B CEUEHUH
(BapmaHT ¢ IByMsI TydaMu)

ONeKTpOMarHeTHUeCKue CIEKTPHl UIsI HU3MEpPeHHUs
KoHIeHTparui mpu ACM

OnTtuyeckuit MCTOJA U3MEPCHHUA B3BCIICHHBIX 9aCTHUILL

IIpumeneHue yiubpTpa3ByKa Il HENPEPHIBHOTO
MOHMUTOPHHIa B OTXOALIUX ra3ax

Cxema "TpyOka [Tuto"

M3MmepeHne CKOpPOCTH IOTOKa W  pacxoja
KOPPEISIIIUOHHBIM METOZIOM

TexHomorm4yeckas cxema CTallTMOHAPHOTO ITOCTa

TexHonoruueckas cxXeMma HEAUCIIEPCUOHHOT'O
yJ'II)Tpa(l)I/IOJ'IeTOBOFO aHajinu3aTtopa

TexHonornyeckas cxema paboTHl aHaTIH3aTOpa
TexHomornyeckas cxema razoBoro xpomarorpada

TexHonoruueckas cxema  HEPACCEHBAIOIIETO
nH(paKpacHOro aHAIM3ATOpa

TexHomornueckass cxeMa JJIEKTPOXUMUUYECKOTO
aHanu3aTopa

TexHoMOrMYecKas cxemMa ONTHISCKOTO pacxomgomMmepa

TexHomornveckass  cxemMa  yJIbTPa3ByKOBOTO
pacxogoMepa BpeMsI-UMITYJILCHOTO METO/Ia

TexHonorndeckas cxeMa  yJIbTPa3ByKOBOTO
pacxonomepa (pa3HOro MeToaa

TexHonoruueckas CxemMa TEPMaIbHOTO-MacCOBOTO
pacxozmomepa

[TpuHIIMTT ASHCTBUS yIBTPa3BYKOBOTO MPUOOpa ydyeTa
BOJIbI

[MpuHIIM AEHCTBHUS 3JIEKTPOMArHUTHOTO IpHOOpa
ydeTa BOAbI



Pucynok 5.31.

Pucynok 5.32.

Pucynok 5.33.

Pucynok 5.34.

Pucynok 5.35.

Pucynoxk 7.1.
Pucynok 7.2.
Pucynox 7.3.

Cmmcoxk Ta0mm

Tabmuma 1.1.

Ta6muma 1.2.

Ta6muma 2.1.

Tabmuma 2.2.
Ta6muma 2.3.
Tabnuna 2.4.
Tabmuma 3.1.

Ta6muma 3.2.

Ta6muma 3.3.

Tabmnuua 3.4.

Ta6muma 3.5.

Tabmuma 3.6.

Tabmuma 3.7.

Ta6muia 3.8.

Tabmuma 3.9.

Ta6muia 5.1.

Ta6muma 5.2.

[punnun peiicTBus mnpubopa y4yera BOABI C
WCIIOJIb30BAHMEM MEXaHMYECKHX CUCTYHKOB H
HMITYJIECHOTO BBIXOZ2

[IpyuHUMN neWCTBUS TaTYMKOB U3MEPEHHUS BOJOPOJIHOTO
nokazareis (pH) Boj

MarsauTHOe mosie IpH cpabaTblBaHWM B IpoIlecce
MPOTOYHOTO aHATH32a

[puHuMn fAefiCTBUS ONTHYECKUX TYpPOUAUMETPOB (
¢oromerp)

[IpumMep yHHBEpCAIbHOTO MHOIOIAPaAMETPUYECKOTO
JaTynKa

Bosmoxnas cxema komOounanuun ACM u PEMS
MupoBoii pprHoOK PEMS
[Mpuanun paborsr CGI xamep

@DaxTOpbI U YPOBHU PUCKOB

OCHOBHBIE XapaKTEPUCTUKH MPIMBIX U3MEPEHUH MpU
NEPUOAUYECKOM KOHTPOJE W  HEIPEepPHIBHOM
MOHHUTOpPHHTE ¢ ToMonsio ACM

OpUEHTUPOBOUYHBIE  CIPAaBOYHBIE  3HAYECHUS
OCYIIIECTBUMOCTH MHBECTHUIIMH B OXpaHy OKpYXaromien
cpensl

AHanu3 MUPOBOTO PHIHKA MOHUTOPHHTA
Croumocts cuctem ACM

3aTpathl Ha BHEJpeHUe U dkcrutyatanuio ACM
BriOpockr otaensHbIX oTpacieii B 2022 T, kt

BrIOpoChI MapKepHBIX BEIIECTB IO ayIUPYyEeMBIM
PEANPUITHIM

Macca cOpocoB MapKepHBIX BELIECTB OT psla
MIPEANPHUATHH, BKIIOUYCHHBIX B 3KCIEPTHYIO OIEHKY, T/
rof

Pacnpe/:[eﬂeHI/Ie BBI6pOCOB 10 BUgaM HCTOYHUKOB

Ceenenns 00 00beMax HHCTPYMEHTAIBHBIX 3aMEPOB Ha
NPEANPUATHAX ATIOMHHHEBOH IPOMBIIIJICHHOCTH
Pecniy6onuku Kazaxcran

Bnusane TOIIMBOCKUTAIONINX YCTAaHOBOK Ha
PA3INIHBIC KOMIIOHCHTBL Opr)I(aIOLI.[CI}‘I Cpeabl

KOHHGHTpaHI/IH MAapKEPHBIX 3arpA3HAIOIINX BCHICCTB

BanoBele BBIOPOCH! 3arpsA3HSIOMMX BEIIECTB B
aTMocdepy

BanoBsie cOpochI 3arpA3HAIONINX BEIIECTB

CpaBHuTenbHast TabJIMIa OCHOBHBIX XapaKTEpUCTHK
HETIPEPBIBHBIX M MEPHOANIECKUX H3MEPEHUH

OcHoBHBbIe pasnuuust Mexay ACM 3KCTpakTUBHOTO U
HE3KCTPAKTUBHOTO TUIA



Tabmuma 5.3.

Tabmuma 5.4.

Tabmuma 6.1.

I'moccapwmit

Hactosiuii riooccapuii npeaHa3HayeH i o0JerdeHusi MoHMMaHus WHGOpMaIuu,
COJICPXKAIIEUCS B HACTOSIIEM CIPABOYHUKE 110 HAWJIYYIIMM JOCTYIHBIM TEXHUKaM

Mertonsl ceprudunupoBanaoit ACM s Hanbosee
PpacIpocTpaHeHHBIX 3arpsI3HUTENIEH BO3IyXa

OCHOBHEBIE 3arpsA3HAIONINE BEIIECTBA U UX UCTOYHUKU

BazoBrie yciaoBusd s COACpKaHUA KUCTIOpOoda IIO
THUIIaM YCTaHOBOK

"

MOHUTOPUHT SMUCCHI 3arpsI3HAIOIIMX BEIIECTB B aTMOC(EPHBIN BO3/IyX U BOJHbBIE OOBEKTHI"

FJIOCC&pI/Iﬁ MMpEaACTABJICH CJIICAYIOIIUMHU pa3aCciIaMu:

TEPMUHBI U UX ONPEICIICHHUS;
ab0peBuaTyphl U UX pacimppoBKa;
XuMu4eckue HopmyJbl;
€AMHULIBI U3BMEPEHUSI.
TepMUHEI 1 ¥X OIIPEACICHUA
B nacrosmem crnpaBounnke no H/IT mcnons3yroTcs TEpMUHBI U UX ONPENCICHUS B
COOTBETCTBHM C DJKOJIOTHYECKHUM 3aKoHojaTelbcTBOM PecnyOnuku Kazaxcrtan u

cipaBoynukamu o HJ'T orpacneil 5KOHOMHKH, a TAaKKe CIECTYIOINE TEPMHUHBI:

ABTOMATU3NPOBaHHas CHUCTEMA

MOHUTOPUHTA  3MHCCUHU
OKPY’KaroLIyIo Cpexy

OeHYMapKUHT

B

aBTOMAaTH3MpPOBaHHAsE CHUCTEMa
MPOU3BOJICTBEHHOTO
9KOJIOTHYECKOTO MOHHUTOPHHTA,
OTCIIeKHUBAIOIIAST  TMOKA3aTeH
9MHUCCUN B OKPYKAIOLIYIO Cpely Ha
OCHOBHBIX CTallMOHAPHBIX
UCTOYHHKAX OMHCCHH, KOTOpas
o0ecrieunBaeT mepenady JaHHBIX B
MHOOPMAIIMOHHYIO  CHCTEMY
MOHHUTOPHHIAa  3IMHUCCHH B
OKPYXKAMIIYI0 CpeAy B pPEKHUME
peasbHOTO BPEMEHH B COOTBETCTBUU
c [IpaBunamu BEICHUS
aBTOMaTHSI/IpOBaHHOﬁ CUCTEMBbI
MOHHUTOPHHIAa 3OMHUCCUH B
OKpYXKaIIylo cpexy IpH
MPOBE/ICHUH ITPOU3BOJICTBEHHOTO
JKOJOTUYECKOTO  KOHTPOJIS,
YTBEPI)KIEHHBIMH YIOJHOMOYEHHBIM
OpraHoM B 00JIaCTH OXpaHBbI
OKpYyXaromeit cpensl,
YTBEPKJACHHBIMA  MPHKA30M
MuHHCTpa SKOJOTHH, T€OJIOTHH U
MPUPOJHBIX pecypcoB Pecmybnuku
Kasaxcran ot 22 nroas 2021 roma Ne
208 (manee — [33));

OTpaCJ’IeBOfI CpaBHI/ITeHLHHﬁ aHaJIn3,



BI>16pOC 3arpsA3HAIOININX BEIICCTB

MOHUTOPUHT

HCIPEPBIBHBIC U3MEPCHUA

HCIITATHOC OTKJIIIOUYCHHUC
aBTOMaTHSHpOBaHHOﬁ CHUCTCMBI
MOHHTOPUHI'A SMUCCHH

HOPMATUBBI SMUCCHI

IIJIaHOBOC OTKJIHYCHUC
aBTOMaTHSHpOBaHHOﬁ CHCTCMBI
MOHUTOPHUHI'A DMUCCHUA

OpAMBIC U3MEPCHUA

HMCTOYHUK BBIOpOCA

MOCTYIUICHHE  3arps3HIIOLIUX
BEIIIECTB B aTMOC(EPHBIH BO3IYX OT
HCTOYHHMKOB BBIOpOCa;

CHUCTEeMAaTHYeCKOe HaOIIOJCHHE 3a
U3MEHEHUSIMUA  ONPEACICHHOU
XUMUYCCKOU WU  (PU3UYCCKOU
XapaKTEpPUCTHKN BBIOPOCOB, COPOCOB
, TOTPEONICHUs, SKBUBAJICHTHBIX
MapaMeTPOB WIH TEXHUYECKUX Mep U
T.JI.;

KPYIJIOCYTOYHBIC  HU3MEPCHUS,
JMOMyCKAIOIINE TEPEPBIBBI IS
MPOBENCHUS PEMOHTHHIX pPaboT,
ITyCKOHAJAI0YHBIX, MOBEPOYHBIX,
KaJTHOpPOBOYHBIX paboT, yCTpaHEHUS
Je(eKTOB;

CIy4aW OCTaHOBKHM IO TPUYHMHE
HEHCIPaBHOCTH, c0OOEB, OTKaza M
OTKJIOHEHHs B paboTe wuIn
HapyIIeHHS LEJIOCTHOCTH
aBTOMaTI/ISI/IpOBaHHOﬁ CHUCTEMBI
MOHHMTOPHHIa B IIEJIOM MJIH €e
3JIEMEHTOB, JTN0O0 TEXHOJIOTHYECKOTO
obopynoBaHUs, TAE TEXHUKA
YCTaHOBJICHA;

COBOKYIHOCTh  HpPEAEIBbHBIX
KOJINYECTBEHHBIX U KAa4EeCTBEHHBIX
rnmokasarelei IMUCCUH,
YCTaHABIMBAEMBIX B 3KOJIOTHUECKOM
pa3pemeHny, K KOTOPIM OTHOCSITCS:
1) HOpPMAaTHBBI JOIYCTHUMBIX
BBIOPOCOB;

2) HOPMATUBHI JOMYCTUMBIX COPOCOB
5

cIydyal OCTaHOBKH CpEJICTB
U3MEPEHUH Ha TEXHUYECKOe
o0cmyXuBaHUE COTIIaCHO
TEXHHYECKOM  JOKYMCHTALHH
o0opynoBaHHUS M  IUIaHY
TEXHUYECKOTO OOCITy>KUBAHUS MU
PEMOHTHBIX pabOT HCTOYHHKA
BBIOPOCOB, HA KOTOPOM YCTAHOBJIEHA
ACM, ocTaHOBKA TEXHOJIOTHYECKOTO
rpouecca NpeaIpUsITaLL;

KOHKPETHOC KOJIUMYCCTBCHHOC
ONpCACICHUC BI)I6paCI)IBa€MLIX
COCI[I/IHGHI/Iﬁ B HCTOYHHUKE,

COOpYyXKeHue, TEXHUYECKOE
yCcTpoiicTBo,  000pyl0OBaHUeE,
YCTaHOBKa, mjiomanaka,
TPaHCIIOPTHOC nin HUHOC
MEPEABUKHOE CPEACTBO, B IIPOLIECCE



HCTOYHHK cOpoca

n3MepuTenbHbi kKaHan ACM

razoaHaln3aTop (aHAIU3aToOp rasa)

ra3oaHaJIM3aTop HEIKCTPAKTHUBHOTO
THIIa

rasoaHaJIM3aToOp OKCTPAKTHUBHOTO
THIIa

poOooTOOPHAS crcTeMa

npo00OTOOPHOE  YCTPOWMCTBO
PoOOOTOOPHEII 30HT)

JIMHUSL 11 TPAHCTIOPTHPOBKH MTPOOBI —

(_

9KCILUTyaTalluu KOTOPBIX MPOUCXOAUT
MOCTYIUICHHE  3arps3HSAIONINX
BEIIIECTB B aTMOC(EPHBIA BO3IYX;

COOpYyXKeHue, TEXHUYECKOE
ycTpoiictBo,  00opyloBaHue,
KOTOpPbIC BBIACIAKOT us3
BOIOOBBIITYCKOB 3arpA3HAOMIIMC
BEIECTBA;

KOHCTPYKTHBHO 178)871
(hYyHKIMOHATLHO BBIZEIsIEMas 4acThb
ACM, BBINOJIHAIONIAS 3aKOHYEHHYIO
(QYHKIIUIO OT  BOCHPHUATHUSA
U3MEpsIeMOH  BEIHMYUHBI 1O
MOJIyuYeHHs]  pe3yjbTara ee
W3MEpEeHUi: BKIOYaeT B ceds
JIATYMK WIN aHAIN3aTOpP, KOHTPOJIEp
(mpu  HeoOXoAMMOCTH) H
npobooTOopHYIO cucrteMy (mpu
HEOOXOIMMOCTH);

npubop A OompeleeHHUs

Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO
XUMHYECKOTO COCTaBa Tra30BOM
Cpebl;

THII rasoaHaiu3aTopa,
MPOU3BOIAIICTO U3MEPEHHUS Ta30BbIX
cpen 6e3 u3BIIEUYEHHS POOHI;

THIIA rasoaHajgn3aTopa,
MPOU3BOASIIETO N3MEPEHHS MPOOBI
rasa, U3BJICUCHHOMN M3 Ta30BBIX CPejl
npu  moMomu pobooTOOpHOI
CHCTEMBI,

KOMILIEKC TEXHUYECKUX CPEACTB,
BKJIIOYAIOIIMX MPo00OTOOpHOE
YCTPOUCTBO,  JUHUIO  JJIA
TPAHCIIOPTUPOBKU  MPOOBI U
YCTPOHCTBO MPOOOMOAr0TOBKH (TIPH
HEOOXOMHUMOCTH),
npenHa3HaYeHHbIH A oTOopa
mpoObI ra3a W ee MoJadud Ha BXOJ
ra3oaHain3aTopa;

YCTPOUCTBO, MpeJHA3HAYCHHOE IS
oTbopa Ta30BOW mpPoOBI U3
ra30X0/0B ¥ ABIMOBEIX TPYO;

YCTPOWCTBO AN HEIpPEepbIBHOM
TPAHCIIOPTUPOBKH Ta30BOH MPOOEI
OT TpoOOOTOOPHOTO 30HAA MO
ycTpoiicTBa IpoOOMOATOTOBKH HIIH
ra3oaHain3aTopa;

YCTPOHCTBO, oOecHeunBaromee
NpUBEJICHNUE NMPOOBI K COCTOSHUIO,
OPUTOOHOMY JUIS  aHalu3a



YCTPOWCTBO MPOOOIOATOTOBKU -

aHAJIM3aTOP B3BEIICHHBIX (TBEPIBIX)
JacTHUI]

MacCOBBIN BBIOPOC -

HOPMaJIbHBIE YCIIOBUS -

aTYHK -

KOHTpOJUIEP -

BaJIMANPOBAHHBIC TaHHBIC -

A60peBuaTypHl H HX pacmm(ppoBKa
A66peBHaTyph
NCOC
AO
ACM

ACVYTII

UTC
KTA
KO3P

(ynanenue
MELIAIOIINX BELIECTB, B TOM YHCIC
BJIaTH, XUMHYECKOE MpeoOpa3oBaHie
[IeNIeBBIX KOMIIOHEHTOB B (opMmy
MIPUTOJHYIO JJISl aHAIN34);

ra3oaHajlin3aTopom

CpCACTBO U3MEPCHUS KOHIICHTpAUU
B3BCIICHHEBIX (TBCpI[LIX) HaCTull B
Ta30BBIX CPEAAX OTXOIAAIMNX I'a30B;

Macca 3arpsi3HSIOIIEr0 BEIIeCTBa,
MOCTYIUBIIETO0 OT HWCTOYHHKA
BEIJICJICHUS B CIUHHILY BpEeMeHH (T/c,
/9, KT/4 ¥ T.11.);

yCi10BHUsA, K KOTOPBIM IIPHUBOIAT
M3MEPEHHBIC TIPU PAbOYUX YCIOBUIX
MoKa3aTelu BBIOPOCOB,
XapakTepU3yeMble CIEAYIOMIUMHU
napamMeTpaMu Ta30BOM Cpe/bl U UX
3HAYCHUSIMU: a0CONIIOTHOE JaBlICHUE
101,325 «Ila, temmeparypa 0°C (
273,15 K), conepxaHue mapoB BOJbI
(o0bemuas mons, %) 0 (cyxoii ras);

YCTPOMCTBO MM TpeoOpa3oBatelb,
CITOCOOHBIE M3MEPATh KaKyH0-ITH00
¢dusnueckymo
npeoOpa3oBbIBaTh €€ B CHTHAI,
KOTOPBIH MOXET OBITH
3aperuCTPUPOBAH HAOIIOIATENIEM
WIH IpUO0pOM;

BCJIUYUHY u

¢ynkuuoHansHeli 0ok ACM,

JIOTIOJTHSIONUI ~ aHAIUTHIECKOE
000pyIOBaHUE M COCTOSIIHHA W3
3IEKTPOHHBIX YCTPOUCTE,

BBIIONHAIOMUX (YHKIUH cOopa,
npeoOpa3oBaHusi H3MEPHTEIBHOM
nHpopManuH,
nepesiauu CUCTEMBI cOOpa JTaHHBIX.

€e XpaHEHus u

yCpEeIHCHHBIE 3HaU€HHs BHIOPOCOB
3arpsA3HAIOIINX BEIIECTB C BEIUYETOM
BEJIMYUHBI HEOTIPEICTICHHOCTH.

PacmmipoBka

North Caspian Operating Company N.V.
aKIMOHEPHOE 00IIECTBO
ABTOMaTU3MPOBAHHAS CHCTEMa MOHHTOPUHIA

aBTOMaTU3HWpOBaHHAA CHUCTEMAa

TCXHOJIOT'MYECKUM MPOLCCCOM

YIIpaBICHUS

WH(POPMAITMOHHO-TEXHIICCKUN CIIPAaBOYHIK
KOMILJIEKCHBIN TEXHOJIOTUYECKUM ayIuT

KOMIUICKCHOC KOJIOT'MYCCKOC PA3PCIICHUC



HJT
HIT3
TIJIK
H/IB
HJIC
DK

PI'TI "Kasrumpomer"

C33
COM
CoaM

TOO "AHII3"

TOO "TIIO"

YKIIHul

BHC ACIIP PK

Xumugeckue (GopMyJIbI
Xummgeckas Gpopmyna
CO

IIBIJIb

ra3000pa3HbIe XIOPHUIBI
razoo0pa3Hbie (TOPUIBI
H,S

PTYTh U €€ COCTUHCHHUS

NH,

NO

NO,

NOy

1XB
XY IXAD

SO,

SO

TVOC

Emuenne: n3sMepeHns

CHMBOIXI  ©XMHHAIEL Hassanme € IHWI{

HaWIy4IIie TOCTYITHbIE TEXHUKN
HedTenepepabaTHIBAOIIHNA 3aBOJT
Hpe/IeNbHO-I0ITy CTUMAasi KOHIIEHTpaLus
HOPMAaTHBBI JIOITyCTHMBIX BEIOPOCOB
HOPMAaTHBBI JOIYCTUMBIX COPOCOB
MIPOU3BOACTBEHHBIN SKOJIOTHYECKUIH KOHTPOIIb

Pecnry0OnmkaHckoe rocyiapcTBEHHOE MPEANPHITHE Ha
npaBe Xo3saicTBeHHOoro BeaeHus "Kasruapomer"

CaHUTAPHO-3allIUTHAA 30HA
CHUCTEMA SKOJIOTUYCCKOIro MCHCIXKMCHTA
CHUCTEMA DHEPIreTUICCKOTO MCHECIXKMCHTA

n

ToBapuIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBHIO
ATbIpayckuii HedrenepepadaTsiBatoIInii 3aBo"

ToBapuILIECTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO "
TenrusmeBpoiin"
YCTaHOBKa KOMIUIEKCHOM MOJATOTOBKY HE(TH U rasa

Bropo HanuoHanbHOW CTAaTUCTUKM ATEHTCTBa IO
CTpPaTeTHYeCKOMY IUIAHUPOBAHHIO U pedopMam
Pecniy6nuku Kazaxcran

Hazpanue (omicanue)

MOHOOKCH]] yTIIepoia

o0l11ee KOJMUECTBO TBEPABIX YaCTHIL (B BO3IyXE)
ra3oo0pa3Hble XJIOpHbl, BeipaxeHHble kak HC1

razoo0pa3Hbie GTOPUIBI, BhIpakeHHbIE Kak HF
CEepOBOIOPO/T

CyMMa PTYTH H €€ COCITUHCHUH, BRIpakeHHas B Hg
aMMHaK

OKHCh a30Ta

JIOKCH]T a30Ta

cymma okenza asora (NO) u muokcnpa asora (NO,),

BeIpakeHHas Kak NOy

TTOUXJIOPAPOBAHHBIC OU()EHIMITBI

MOJUXJIOPUPOBAHHbBIE IOeH30-T1-THOKCUHBI/

JIOeH30(ypaHbl
SOx

cymma SOx (SO,), Tprokcua cepsi (SO5) u asposoieii

CepHOM KHCIIOTEI, BBIpaXKeHHast Kak SO,

OOIIHi JIeTyYnii OpraHUYECKIHA YTIePO], BRIPaKCHHBINA
kak C

HanvernoBaane HA3MCPCHWAL



HA3MEPEHUA H3MEpEeHHS (CHMBOII UBMEPEHHN) IIpeo6pasoBanme m
'KOMMEHTApAI
1,013 6ap = 100 xIla = 1
0a 0a aBJIeHUE ’
p p n o1y AT
R temnepartypa (T),
C rpanyc Lenbcus

pazuuta temmeparyp (PT)
r rpamMm BEC
q qac BpeMs

temmneparypa (T), pazuuna
K KembBi parypa (T). pasila. o _ 573 15

TEeMITEpaTyp
KT KHJIOTpaMM BEC
K/l KWJIODKOYIIb DHEprus
k[la KHJIOTIACKaITh JlaBJICHNE
KBT u KHJIOBATT-4ac SHEPTHUs 1 kBt u =3 600 xJIx
hi} JIUTP 00beM
M MeTp JUTHHA
M2 KBaJIpaTHBIN METp moniagb
M KyOMYECKHii MeTp 00BeM
Mr MUJUTATPaMM BEC 1mr=1073r
MM MUJUTAMETP JUTHHA Imv=1073nm
MB METaBaTT  TEIIOBOM TEIUIOBasi MOIIHOCTb,

T
MOIITHOCTH TEIUIOIHEPT U
3 HOPMAJIBHBIA KyOW4ecKuit npu 101.325 Ila, 273.15
HwMm 00pemM
METp K

Ila nacKajib JaBJIeHHe 1TIa=1 H/Mm2
gact/mipa (ppb) qacTel Ha MUJITHAP]T COCTaB CMecen 1 wact/mpn = 107°

yact/MiH (ppm)

JyacTel Ha MUJLJIMOH

COCTaB CMeceH

1 wact/mma = 107

CKOpPOCTHb  BpaIlcHUs,
00/MuH YKCII0 000POTOB B MUHYTY
4acrora
T MeTpHuUYecKast TOHHA BEC 1 1t=1000kr wim 106 T
MacCOBBIH pacxoj,
T/cyT TOHH B CYTKHU
pacxoJn mMarepuaia
MacCOBBIH pacxo,
T/Toxn TOHH B T'OJT
pacxon marepuaia
o MPOIICHTHOE COOTHOIICHHE .
00 % cocTaB cMecel
mo 00BeMy
0 MIPOIIEHTHOE COOTHOIIICHHE .
Kr-% COCTaB cMecen
0 BeCy
Bt BaTT MOIIHOCTh 1 Br=1 Ix/c
IIpemucnoBue

KpaTtkoe ommcanne comep)kaHusa CIIPAaBOYHUKA 10 HAWIYYIIMM JOCTYIHBIM TEXHUKAM:
B3aHMOCBS3b C MEXKIYHApOJHEIMH aHAJIOTAMH.



CopaBOYHUK 1O HAWJIYUYIIUM JOCTYNHBIM TE€XHUKaM "MOHUTOPHHI 3MHUCCHUM
3arps3HSIONINX BEIIECTB B aTMOC(HEPHBINA BO3/IyX U BOJIHbIE O0BEKTHI" (J1aee — CIpaBOYHUK
o H/IT) pa3zpaboran B 1esix peanu3amnuu JKoJIorudeckoro koaekca Pecriyonmku Kazaxcran
(manee — DKOJOTMYECKUM KOJEKC) B paMKax peaju3aluu OI0KETHON MporpamMMbl
MuHucTepcTBa HKOJIOTMU U IpUPOAHBIX pecypcoB PecnyOnuku Kazaxcran 044 "ConelictBue
ycKkopeHHOMY nepexoay KazaxcranHa k '"3eleHOW SKOHOMHUKE" MyTeM MNPOJABHKEHUS
TEXHOJIOTUH U JY4YIIUX MPAKTHUK, pa3BUTUSI OM3HECA U UHBECTULIUNA'".

B nactosmem cnipaBounuke no HJIT npeacraBieHo onucanre 0cOOEHHOCTEW MporpaMm
IIPOM3BOJICTBEHHOTO JKOJIOTUYECKOTO KOHTPOJS I OTpacied SKOHOMHUKH, a TaKkKe
PEKOMEHJAMU N0 YCTAaHOBJIEHUIO aBTOMATU3UPOBAHHOM CUCTEMbl MOHUTOPUHIA IMUCCHI B
OKPY>KaIOIIYI0 Cpely IS CTallMOHAPHBIX HUCTOYHUKOB BBIOPOCOB/COPOCOB 3arps3HSIONIUX
BENIECTB, B TOM YHCJIE METOJOB, peiieHni, oTHeceHHbIX K HJIT.

B nacrosimem cnipaBounrke nmo HJIT npuBoautcs nadopmariusi, KOTopoi 1eiaecoo0pasHo
PYKOBOJICTBOBATHCS MPOMBIIUIEHHBIM MPEAIPUSATUSIM IIPU BBIIIOTHEHUU CBOMX 00S3aTEIbCTB
npu nojiydeHun KOP B wacTu oCylecTBIEHUS HEMPEPHIBHOIO MOHUTOPHUHTA SMHUCCUN Ha
OpraHU30BAHHBIX UICTOUHUKAX IMHUCCUM.

PazpaboTtka cnpaBounuka no H/T mpoBoaunach B COOTBETCTBUU C MOPSIKOM
ONpe/eNICHUs] TEXHOJIOTUM B KauyeCcTBE HAWIydllled IJOCTYMHOM TEXHOJOTHH, a TaKXKe
COTJIACHO TOJIOKeHHMsIM TiocTaHoBieHus [IpaBurenscrBa PecnyOnmmku Kaszaxcran ot 28
okTsi0ps 2021 roma Ne 775 "OO6 ytBepxaenuu IIpaBun pa3paboOTKu, MPUMEHEHHS,
MOHUTOPHUHTA U MEPECMOTPa CIPABOUYHUKOB M0 HAWIYUYIIUM JIOCTYITHBIM TeXHUKaM'" (Hanee —
[TpaBuiia).

IIpu pa3padotke cripaBounuka no H/[T ObL1 yuTeH HAMITyYIIMiA MEKTyHAPOAHBINA OMBIT B
JaHHOU cdepe, B TOM YHUCIIEe UCTOIb30BAINCH AHAIIOTUYHBIE U COMIOCTABUMBIE CIIPABOYHBIC
JTOKYMEHTBHI U WHbIC O(UIIMATBLHO MPUMEHSIEMbIE B TOCYAapCTBax, SBISIIOMIUXCS YJICHAMH
Opranu3anum 3KOHOMHUYECKOTO COTpPYyJAHUYECTBA W pa3BUTHs, EBpomeickoro corosa,
Poccuiickoit @enepanyu, Ipyrux CTpaH U OPraHU3alMM C yUeTOM CTICIU(UKN CITOKUBIIEHCS
CTPYKTYpPbl 3KOHOMUKH U HEOOXOAUMOCTA OOOCHOBAHHOM ajanTalvi K KIMMATHYECKUM U
sKoJoruueckuM ycioBusM PecrnyOnuku KazaxcrtaH, oOyciaBiuBaroine TEXHUYECKYIO U
AKOHOMMYECKYIO JOCTYMHOCTh HAWUIYUIIUX JOCTYIHBIX TEXHUK B KOHKPETHBIX 00JIACTSIX UX
NPUMEHEHHUS:

1. JRC Reference Report on Monitoring of Emissions to Air and Water from IED
Installations, REF, 2018 "CnpaBounslii otyeTr O0beIMHEHHOTO uccieaoBaTenbekoro Lentpa
10 MOHHUTOPUHTY BBIOPOCOB B aTMocepy U BOJAY OT YCTaHOBOK. JIUPEKTHUBHI
MIPOMBITIUICHHBIX BHIOPOCOB".

2. NHpopMallMOHHO-TEXHUYECKUH CIPABOYHUK IO HAWIYUYIIUM JOCTYIHBIM
texHosorusiM MTC 22.1-2016 "OOmue npuHUMIIBI TPOU3BOJICTBEHHOIO 3KOJIOTHYECKOTO
KOHTPOJISI M €T0 MeTposiorudeckoro odecrneuenus". Mocksa, bropo HJT, 2016 T.



3. Reference Document on the General Principles of Monitoring, July 2003 -
CrnpaBOYHBINM IOKYMEHT 10 HAWIYYIIUM JOCTYIHBIM TEXHOJIOTUSIM, CIIPABOYHBINA JOKYMEHT
10 OOIIMM MPUHIIUIIAM MOHUTOpUHTA, MI0Ih 2003 T.

Hudopmarmisa o coope maHHBIX

B cnpaBounuke mo H/[T ucnons3oBana nHbopmManus o mporeaypax, MeTogax, crocodax
OpU OCYILIECTBICHUH MPOTPaMM MPOU3BOJCTBEHHOIO 3KOJOTHYECKOTO KOHTPOJIA
NpEeANpUATHN Ppa3HBIX OTpacie HKOHOMUKH, Takxke HHPopMmalus MO0 OCHAIICHUIO
MCTOYHUKOB BBIJICTICHUS/3arPSI3HEHUSI aBTOMATH3WPOBAHHBIMU CHCTEMaMU MOHUTOPHUHTA
AMHUCCHUH, a Takke MHGOPMALIMOHHBIE JAHHBIE OTUYETOB KOMIUJIEKCHOTO TEXHOJIOTHYECKOTO
ayIuTa W AaHKETUPOBAHMS, IMPOBEJACHHOIO MOJABECIOMCTBEHHOW OpraHu3aluen
YIOJIHOMOYEHHOI'O OpraHa B 00JIaCTH OXpaHbl OKPYXKAIOIIEH Cpejbl, OCYIIECTBISIOMEH
¢byHKru bropo 1Mo HaMTyYIIMM TOCTYTTHBIM TEXHUKAM.

Jlnst cOopa uHpOopMalMK O TPUMEHSEMBIX Ha MPOMBIIIJICHHBIX MPEANPUATUSIX METOAAX U
croco0ax MOHUTOPUHTA YMUCCHUM 3arpsI3HSIONINX BEIIECTB B aTMOC(EPHBIA BO3yX U BOJIHBIC
00BbEeKTHl, 00 HWCTOYHHMKAX 3arpsS3HEHUS OKpYXKAIIEH Cpeibl, TEXHOJOTHYECKUX,
TEXHUYECKHUX M OPraHU3alMOHHBIX MEPOINPUSATUAX, HAIPABICHHBIX HA CHHUXCHUE
3arpsi3HEHUS]  OKPY)KAWMIeW Ccpenbpl ¢ MOBBIINIEHHE HJHEprodPGEeKTUBHOCTH U
pecypcocOepekeHusi, MCIO0JIb30BAIUCh U AHAIU3UPOBAIUCH JAHHBIE T'OCYJIAPCTBEHHBIX
OpraHOB M OpraHU3aIui, U 3aKOHOAATeNbHbIC akThl Pecnybnuku KazaxcraH, peryaupyromnme
NEeATEeNbHOCTh MPOQUIBHBIX OTpacied HKOHOMHUKH. JlomoiaHuTenbHO uHGOpPMALIUS
MPEOCTABIISIACH TEXHUYECKOW pabodell Tpymion, Mo OCYIIECTBICHUIO ESITEILHOCTU 0
PACCMOTPEHHIO, YUACTUIO B pa3paboTKe, T0pabOTKe MPOEKTa CIIPAaBOYHUKA [0 HAWITYUIITUM
NOCTYIIHBIM TE€XHUKaM TmpukazoM npexacenarens [IpaBnenus Hekxommepueckoro
aKIMOHEpHOro obmiecTBa "MeXAYyHApOIHBIM IIEHTP 3€JIEHBIX TEXHOJOTUH W
MHBECTULHNOHHBIX NpOoeKTOB" Nel2-2411 ot 12 auBaps 2024 r.

bropo Hamydmux MOCTYMHBIX TEXHUK OOECIEYMBAIIO aHAJIU3 U OIEHKY MOJYyYEHHBIX
JAHHBIX, OCYIIECTBIISIJIO OPraHU3AIMOHHYI0, METOJUYECKYIO U AKCIIEPTHO-AaHATUTUYECKYIO
MOJJICPKKY JAESATEIBHOCTH TEXHUYECKMX pabouux TCpyni Mo BompocaM pa3padOTKu
CIIPAaBOYHUKOB MO HAWJIYUIIUM JIOCTYITHBIM TEXHUKaM, PYKOBOJACTBYSCh IPUHIMIIAMH TyHKTa
6 cratbu 113 DKOMOTMYECKOTO KOJEKCa, B TOM YHCIIE OTKPBITOCTH M IPO3PAYHOCTH,
OPUEHTUPOBAHHOCTU HA HAWITYYIIIHM MUPOBOM OIIBIT.

B3ammocBa3b ¢ Apyrumu cnpaBogarKamu mo HIT

Cnpasounuk o HT pa3paboran BO B3aUMOCBS3U CO CIASAYIOMMMHU OTPACICBBIMH U
MEXKOTpACIEBbIMU cipaBoyHuKamu 1o H/T:

1) IIpon3BOACTBO HEOPTAHUUYECKUX XUMUYECKUX BEIIECTB;

2) [Ipou3BOACTBO 1IEMEHTA U U3BECTH;

3) [Ipou3BoACTBO IIMHKA U KaJMUS;

4) IlepepaboTka HETH U ra3a;

5) [Ipou3BOACTBO CBUHIIA;



6) C>xuranue TOIUIMBA HA KPYITHBIX YCTAHOBKAX B LIEJIAX MTPOU3BOJICTBA YHEPTUH;

7) [Ipon3BoACTBO MEAU U APATrOIEHHOT'O METaja — 30J10Ta;

8) JloObrua u oboraieHne pys IIBETHBIX METAUIOB (BKIIFOYAsI IParolieHHEIE);

9) HobbIua u oborareHre *Keae3HbIX Pyl (BKII0Yas MPOYKE PYIbl YEPHBIX METAJIOB);

10) ITponsBoacTBO (heppOCIIaBOB;

11) HoObrua HedTH 1 rasa;

12) ITpon3BOACTBO YyTyHa U CTaJH;

13) IIpou3BoicTBO M3EINI JATBHEHIIIETO TTepe/ieia YePHBIX METaJIJIOB;

14) No6blua u oboramieHue yris;

15) I[Ipou3BOICTBO ATIOMUHUS;

16) Duepreruueckas 3p(HEeKTUBHOCTH MPU OCYIIECTBICHUN XO3UCTBEHHON U (WJIM) HHOMN
NESATENbHOCTH.

Hannbeid cnpaBounuk mo HJ/IT BXoauT B cepuro CIPaBOYHUKOB MO HAWIYYIIUM
JOCTYIIHBIM TE€XHHMKaM, pa3dpadaTbiBaeMbIX U yTBepxkaaeMbix B PecnyOnuke KazaxcrtaHn B
COOTBETCTBHH C DKOJIOTHUYECKUM KOJECKCOM.

Ob6nacTe IpUMEHEHHA
Oo6macts mpuMeHeHus HacTosiero cnpapounuka mo H/AT ompenenena TexHuueckoi
pabodel rpynmnoi mo pa3zpabOTKe CIPAaBOYHHMKA MO HAWIYUYIIUM JOCTYMHBIM TEXHHKaMm "
MOHUTOPUHT SMHUCCHI 3arpsI3HAIONINX BEIIECTB B aTMOC(EPHBIN BO3TyX U BOJHBIC OOBEKTHI"

Hacrosmuii mexorpacieBoil cnpaBouHuk no H/[T pa3zpaboTan BO B3aUMOCBSI3H C
oTpacieBbiMu crnpaBoyHukamu 1o HJIT, paspabarbiBaeMbiIMH B COOTBETCTBUHU C
MIPUIIOKEHUEM 3 DKOJIOTMYECKOTO KOJIEKCa.

CnpaBounuk no HJIT pacnipocTpaHsieTcs Ha MPOLECChI, CBA3aHHBIE C OCHOBHBIMU BUIAMU
NEATEIbHOCTH, IPUBEACHHBIE B TPUIIOKEHUHU 3 DKOJIOTHYECKOTO KOJIEKCa, U HE OrpaHUYECH
KaKUM-TTU0O OJHUM W3 BUJIOB JEATEIHHOCTH, MEPEYUCICHHBIX B JIAHHOM MPUIIOKEHUU C
YUYETOM JICMCTBYIOUIETO JKOJOTHYECKOr0 3aKOHOJATEJIbCTBA B YAaCTH BEACHUA
ABTOMATHU3UPOBAHHON CUCTEMbBI MOHUTOPHUHTA SMUCCHH.

Hactosimuit cnpaBounuk nmo HJT BkiatodaeT B ceOs onmucaHue OOMIUX IMOJXOJOB,
METOJIOB U COOTBETCTBYIOIIUE ACMEKThI, KACAIOIINECS MOHUTOPUHTA BEIOPOCOB, COPOCOB U
CBSI3aHHBIX C HUMH MapaMeTpOB, 33 UCKIOUYEHUEM MOHUTOPHHIA MOYB U MOJ3EMHBIX BOJI.
ITosnoxxenuss Hacrosmero crnpasouyHuka no HJIT npumeHuMBl npu OCYIIECTBICHUU
nporpammbl [19K, xoropsiii Bkitouaer B cebs nmpumeHeHue ACM, s BBINOJHEHUS
TpeOOBaHMI, YCTAHOBJICHHBIX MpHU NosrydeHrun KOP.

Hacrosmuit cipaBounuk mo HJIT comepxut MeToapl, criocoObl, TEXHUKM MOHUTOPUHTA
AMHUCCUHN OTPACIIH M0 MApPKEPHBIM 3arps3HSIOIINM BEIIECTBAM. /[ OTAENBbHBIX OTpaciei
OTMEYEHBI TAJIOHHbBIC 3HAYEHUSI 00BEMHOT0 COJIEPKaHUSI KUCIOPOa B OTXOMSIIMNX ra3ax s
OPUBEACHUS K BAJIUIUPOBAHHBIM [AHHBIM C LEJIbI0 CONOCTABUMOCTH PE3YyJbTATOB I10
KOHIICHTPAITUSIM 3arpsI3HSIONIMX BEUIECTB B BEIOPOCAX U3 PA3TMUYHBIX UCTOYHUKOB.



IIpuHOMITE TIpUMEHEHUS
Craryc noxkymeHTa

CnpaBounnk mo HJIT mpennasznaden mins wHGOPMUPOBAHHS OTNEPATOPOB OOBEKTa/
00BEKTOB, YIOJHOMOYEHHBIX TOCYAapPCTBEHHBIX OPraHOB M OOIIECTBEHHOCTH O HAWITYUIIUX
JOCTYIHBIX TEXHUKAX U JIFOOBIX MEPCHEKTUBHBIX TEXHUKAX, OTHOCSIIUXCS K MOHUTOPUHTY
AMHUCCHUMN, ISl MPEIOTBPALICHUS U KOHTPOJIS 3arpsi3HEHUSI U C LEJIbI0 CTUMYJIMPOBAHUSA
repexo/ia ornepaTopoB 00bEKTa/00bEKTOB HA MPUHIIUIIEI "3€I€HOM" SKOHOMUKU U HAMITYYIITNX
JNOCTYTIHBIX TEXHUK.

ITomoxxeHms, 00A3aTeIbHEIC K MPHMEHCHHIO

[Tonoxenus paznena 6 "3akiatoueHue, CoeprKallee BHIBOABI 10 HAMITYUYIIUM JTOCTYTHBIM
texHukaM' crpaBounuka no HJT BkiIrouaroT 3akitoueHusi, coaepxaiine Boioabl mo H/T.
[lepeyeHb yCTaHOBOK, CTallMOHAPHBIE WCTOYHHKUA BBIOPOCOB 3arps3HSIONINX BEIIECTB,
cOpPOCOB 3arpsI3HSIONINX BEIIECTB, KOTOPHIE MojyiexaT ocHameHuto ACM, perynupyrorces [33
]

Heo6xonuMocTh MPUMEHEHUSI OJTHOTO WJIM COBOKYITHOCTU HECKOJIBKUX MOJIOKEHUN
3aKJIFOUCHUS 110 HAWJTYYIIUM JOCTYIHBIM TEXHUKAM OMpPEACIISIETCs oneparopaMu 00ObEKTOB
CaMOCTOATEIbHO, MCXOAs W3 LeJed YIpPaBICHUS SKOJIOTMYECKHMMHU aCIEeKTaMu Ha
MPEANPUATHN TIPU YCIOBUU COOJIOICHUSI TEXHOJOTHMYECKUX MokasaTened. KomuuectBo u
MepeYeHb HAWIYUIIUX AOCTYHHBIX T€XHHK, IPUBEICHHBIX B HACTOSIIIEM CIIPABOYHHKE I10
H/T, ue sBisitoTcs 00s3aTEIbHBIMU K BHEJPEHUIO.

Ha ocHoBanmm pasgena 6 orpacieBblx cupaBouHukoB no HJIT npenmpusrusmu
pa3pabaThIBaeTCsl MporpaMma MOBBIIICHHS IKOJIOTHYECKON 3((HEeKTUBHOCTH, HaNpaBiIeHHAs
Ha JIOCTMIJKEHHUE YPOBHS OHOMHCCHH W 3HAUYCHUM TEXHOJIOTMYECKUX TMoOKa3zaTele,
YTBEPKACHHBIX B 3aKiroueHusax mo H/IT.

PexoMeHmaTebHBIC TONT0XKECHAA

PexomeHnnaTenbHbIe MOJIOKEHNUSI UMEIOT ONMMCATENBHBIN Xapakrep. PexoMmeHmanuu,
coJIepJKalllMecss B HACTOAIIEM MEXOTpacieBOoM (Topu3oHTaibHOM) cripaBouHuke mo HJIT,
MOJIJIE’)KAT MPUMEHEHUIO B Ciydyae OTCYTCTBUS COOTBETCTBYIOIIUX PEKOMEHIAUN B
oTpaciieBoM (BepTukaibHOM) crnpaBoyHuke HJIT, k oOnactu mpuMEHEHHS KOTOPOTO
OTHOCHUTCSl pacCMaTpUBaeMoe NMpeAnpusTie (00beKT):

Paznen 1: mpencraBnena o6mas nHbopMalMsa 0 MOHUTOPHUHTE, €ro IEeJsIX U 3ajadax,
MOAX0JIaX K BRIOOPY peKUMa MOHUTOPHUHTA, METOJIaX MOHUTOPUHTA IMUCCUM, UCTIOJIb3yEMBIX
MPEANPUATUIMHI B TEXHOJIOTUYECKHUX MPOIECCAX.

Paznen 2: onucansl Metogosiorusi otHecenust K HJT, moaxoasr unentudukanuu H/T.
Paznen 3: onucansl ocobenHoctu opranuzanuu nporpamm 19K mo orpacisam 3Kk0HOMUKH
, TpuBeJieHa WH(pOpMalus, MOJy4YeHHas B paMKaX AHKETUPOBAHUS MPEANPUATHI IO
BOITPOCAaM KOHTPOJIS BBIOPOCOB/COPOCOB 3arpsI3HSIONINX BEIIECTB.
Paznen 4: onmucaHbl METOAbl U TEXHHUKH, MPUMEHSEMBbIE MPHU OCYILIECTBICHUU
TEXHOJIOTUYECKUX MPOLIECCOB JJISI CHUKEHHUS UX HETATUBHOTO BO3IEHCTBUS HA OKPYKAIOIIYIO



cpeay U He TpeOyromHue TEXHUYECKOTrO NEePEOCHAIECHHS, PEKOHCTPYKIIMU OOBEKTa,
OKa3bIBAIOLIET0 HETaTMBHOE BO3JIEMCTBUE HA OKpyXkarwllyt cpeny. Karamor metonoB u
CBSI3aHHBIM C HUMH MOHUTOPHHT, UCIIOJIb3yEeMbIH JJIs TIPEIOTBPAICHHs BRLIOPOCOB, COPOCOB B
OKPYKaIOIIYI0 Cpey, WIH, €CIH ATO MPAKTHYECKH HEBO3MOXHO, COKpAIEHHUS BHIOPOCOB/
cOpOCOB.

Paznen 5: npencraBieHo ONMUCAHUE CYNIECTBYIOIINX TEXHUK, KOTOPBIE IPEAJIaratoTCs ISl
paccmoTpenus B ueisx onpenenenus HIT.

Paznen 7: npencraBnena nHGopMaIys 0 HOBbIX U MEPCIEKTUBHBIX TEXHUKAX.

Paznen 8: mpuBeneHbl 3aKIIOUYUTENIBHBIC TTOJI0KEHU U PEKOMEHIAUM ISl OyayIeu

paboThI B paMKax nepecMoTpa cripaBounnka mo H/IT.

Paznen 9: bubnuorpadusi.

1. O6mas nadopmarms

Hacrosmuit pasznen cnpaBounuka no H/T comepxut oburyro uHGOpMAIUIO 1O
ONMUCAHUI0 U 0030py CYIIECTBYIOIIUX BHAOB MOHUTOPUHTA, MOJIXOJ0B U METOJIOB
OTpeNieNIeHUs] U3MEPEHUN AIMUCCHUM 3arpA3HSAIONIMX BEIIECTB B aTMOC(EpHBIM BO3AYX H
BOJIHBbIE OOBEKTHI, XapAKTEPHBIX MJI 00JAaCTH NMPUMEHEHHUS HACTOSIIErO CIPAaBOYHHMKA I10
H/T.

1.1. 3agaumn MoHMTOpHHTA

MOHUTOPUHT SMUCCUN OTMPEACISIET CUCTEMAaTHYECKUM KOHTPOJb/HAONIOEHUE 3a
U3MEHEHUSIMU XUMUYECKUX WM (PU3NYECKUX XAPAKTEPUCTUK HMUCCHI. MOHUTOPHUHT
OCHOBAaH Ha WM3MEPCHUSAX W/UIU HAOIIOJACHUSIX C COOTBETCTBYIOIIEH MpOIERypol u
NEePUOJUYHOCTHIO, OIPENEIICHHBIX 3aKoHojaTenbcTBOM Pecnybnuku Kazaxcran, c
MOJIyYCHHEM BaTUAUPOBAHHBIX HH(POPMAIMOHHBIX JAHHBIX C MOCIEAYIONIEH ONTUMU3aIuen
TEXHOJIOTUYECKUX ITPOLECCOB.

OYHKIIMM MOHUTOPUHTA SMUCCHIA:
M3MEpPEHUE BKIIOYAET B ceOst Habop oreparuii 11 onpeaeseHrs 3HAaYeHHs KOJIMYeCTBA U
MOJYy4YE€HUS UHAUBUAYAIBHOTO KOJTUYECTBEHHOI'O PE3yJIbTaTa;
W3MEPEHUE 3HAUYCHUS ONPEAECIECHHOrO MMapaMeTpa, a TAKKE OTCIEKMUBAHUE U3MECHEHUN
3HaueHUs (MOXKET COCTOSITh U3 KOMOMHAIIMY U3MEPEHUN U PacueToB).

MOHUTOPUHT 3IMHUCCUN 3arpsA3HSIIONIMX BEIIECTB M SKOJOTHYECKAS OTYETHOCTH
NPEeANPUITHI ABJISIIOTCS CUCTEMOW MeEp, OCYIIECTBIISIEMBIX ONEpaTopoM 00bekTa. JlaHHas
CHUCTeMa BKJIIOYAET MOCTOSIHHBIE W MEPUOJUYECKHE HAOIIOAeHUs, cOOp, PErucTpaimuio,
XpaHeHne M 00pabOTKy JaHHBIX, KACAIOIMXCS AMUCCUU B OKPYXAIOMIYIO Cpedy, H
MPEACTABICHUE PE3YIbTATOB MEPCOHANY MNPEANPUATHI, TOCYJAPCTBEHHBIM OpraHaMm |
IIUPOKON OOIIECTBEHHOCTH B BHJIe€ HAOOPOB MEPBUYHBIX, PACUETHBIX WJIM arperupOBaHHBIX
JAHHBIX U 0011eH nHpopMaIuu.

3a7auyd MOHMTOPUHTAa MHOTOYHUCIECHHBI U Pa3HOOOPa3Hbl U PEKOMEHAYIOTCS IS
IPUMEHEHHS C 1ENbIO:

OIICHKH COOTBETCTBUS Pa3pEIIUTEIbHBIM TPEOOBAHUSIM;



MOMCKa ONTHUMAaJbHOTO OajaHca MeEXJy NPOU3BOJUTEIHLHOCTHIO TMpoliecca,
3HEProdP(HEeKTUBHOCTHIO, TOTPEOIISIEMBIMU PECYPCAMU U YPOBHSIMH BBIOPOCOB/COPOCOB;
aHalii3a TPUYUH OMNpPEJEICHHBIX THUIIOB MOBEJICHHS BHIOPOCOB (HAMIPUMED, s
BBISIBJICHUS TIPUYUH KOJIEOAHUM BEIOPOCOB MPU HOPMAJIbHBIX WJIM OTJIMYHBIX OT HOPMaJIbHBIX
pabounx yciaoBUiA);
MPOTHO3a TIOBEACHUSI TEXHOJIOTHYECKON YCTaHOBKH MO BbIOpocam/cOpocam, Harpumep,
MOCJI€ OMEPAIMOHHBIX TPeoOpa3oBaHuii, COOEB B pabOTE WM YBEIHMUYECHUSI MOIITHOCTH;
IIPOBEPKH pabOTHI CUCTEM IO OYHCTKE Ta30B;
ONpeeeHs] OTHOCUTENIBHOTO BKJIaAa PAa3IMYHBIX HCTOYHUKOB B OOIINE BBIOPOCHI;
oOecrniedeHnss U3MEpPEHUs ISl MPOBEPKH 0€30MacHOCTH;

OTYETHOCTH O BBIOpOCaX JJi KOHKPETHBIX KaJacTpoB (HAmpuUMmep, MECTHBIX,
HaI[MOHAJIBHBIX M MEXJIYHApOJHBIX, TaKHX, KaK PErucTtp BbHIOPOCOB U IepeHoca
3arps3HUATENe, EnvHas rocy1apcTBEHHas CUCTEMa MOHUTOPHHIA OKPYKAlOWIEW cpenbl U
MPUPOJIHBIX PECYPCOB);

NIPEIOCTaBIEHUS TAHHBIX JIJISl OIIEHKU BO3CHCTBUS Ha OKPYKAIOIIYIO cpeny (Hampumep,
JUTSL BBOJIA B MOJIEJIM, KapThl HATPY3KH 3arpsA3HSIONIMX BEIIECTB, OLIEHKH 5Kallo0) U UHOE.

IlepBoouepenHas 1€JIb CUCTEM MOHUTOPUHIA OMHUCCUM NPEANPUATHU — 3TO
MPEICTABICHHUE OllepaTopaMu 0ObEKTOB BaTUJAMPOBAHHBIX TAHHBIX 00 AIMHUCCHUSIX MapKEPHbBIX
3arpsA3HSIONIMX BEIIECTB B aTMoc(epy M BOAHBIE OOBEKTHI (B MOBEPXHOCTHBIE BOJBI,
OpYJbI-HAKOMUTENU, Tpyabl-ucnaputenu). [IpeacraBieHne OTYETHOCTH O BO3JAEHCTBUU
3arpsiI3HEHUS OT NPEANPUATHS HAa KOMIIOHEHTHI OKpYKalollled cpenbl, MpeaoTBpalllcHUN
0o0pa30BaHUs OTXOJI0B WJIM UX MUHUMU3AIINH, a TaKKe 00 3PHEeKTUBHOCTU MEp NIPEANIPUATHUS
10 OXPAHE OKPY>KAIOIIEH Cpesibl MOKET ObITh OCTABIEHO B KAUECTBE JOJITOCPOYHON LETH.

Jannas uHbOpMaIMsg MOHHUTOPUHTA BIOCIEICTBUH UCIIOJIB3YETCA MpU pa3paboTKe U
nepecMoTpe crpaBoyHUKOB 1o HJIT u, B 4aCTHOCTH, TIPU ONPEEIEHUN TEXHOJIOTUUECKUX
roKasareneH, cBsizaHHbIX ¢ mpuMmeHenneM HJIT.

1.2. Buasl MOHHTOpHHTA
[Ipou3BoACTBEHHBI MOHUTOPUHT siBisieTcs 3yieMeHToM [I9K u mporpaMmMbl MOBBILICHUS
sKoJiorudeckoil »ddekTuBHOCTH. B pamkax ocCyliecTBICHHS MPOU3BOJCTBEHHOIO
MOHHUTOPHUHTA BBIMOJHSAIOTCS ONEPAMOHHBIA MOHUTOPUHI, MOHUTOPUHI 3MHUCCUH B
OKPY>KAIOLIYI0 CPEAY U MOHUTOPUHT BO3/ICHCTBUS.
CyuecTByeT TpU OCHOBHBIX THUIIa MOHUTOPHUHIA, CBSI3aHHOTO C JESTEIbHOCTHIO
MIPOMBIILJIEHHOTO NPEANPUITUS B paMKaxX OCYLIECTBICHHS IPOU3BOJCTBEHHOTO MOHUTOPUHTA

MOHHTOpI/IHF BMHCCHﬁ (MOHI/ITOPI/IHF HpOMBIHIJ'IeHHI)IX BBI6pOCOB/ C6pOCOB B UCTOUYHHKC
O6p.’:130BaHI/I$I, T. €. MOHUTOPHUHI BMHCCHﬁ, NoCTynaromux OT YCTAHOBKHU B OKPYIKAIOUIYIO
cpeny);

Ol'IepaLII/IOHHblf/'I MOHHUTOPHUHT (MOHHTOpI/IHF IMPOU3BOACTBCHHOI'O HpOHeCCEl/ MOHHUTOPHUHT
TEXHOJIOTHYECKUX MapaMETPOB) — MOHUTOPUHT (PU3HUECKUX U XUMHUYECKUX MapaMeTpOB (



HaIlpuMep, JaBJIEHUS, TEMIIEPATypbl, CKOPOCTH IOTOKA) TEXHOJOIMYECKOI0 IpoIecca,
KOTOPBIN JTOJDKEH MOJATBEPAUTH, YTO pabouKe XapaKTEePUCTUKU MPEAIPUSITUS HAXOASITCS B
npejienax, COOTBETCTBYIOUINX €ro MpaBUIbHOM paboTe;

MOHUTOPUHTI BO3JEHUCTBUS Ha OKPYKAIOIIYIO cpeAy (MOHUTOPHUHI COJAEpKaHUs
3arpsA3HAIOMIMX BEIIECTB B OKPYXKAIOLIEH Cpele B 30HE BIMSHUS MPEAUPHUATHSA, a TaKXKe
BO3/ICHCTBUS Ha SKOCHUCTEMBI).

OnepalnOHHBIIT MOHUTOPUHT (MOHUTOPHHI TEXHOJIOTMYECKHX MMapaMETPOB) CBSI3aH C
U3MepeHneM QU3MYECKUX U XUMMUYECKUX MapaMeTPOB TEXHOJIOTHYECKOTO MpoIlecca B MEIsIX
MOATBEPKJECHUS TOTO, YTO YCTAHOBKA ()YHKIIMOHUPYET B MpEJenax 3aJlaHHbIX MMapaMeTpOB.
[IpumMepamMu wu3MepsieMbIX NapamMeTpoOB ABIAIOTCSA JaBIIEHUWE WM TeMIeparypa B
peakIMOHHOM paboueil 30He, coliepKaHUe KUCIOpPOAa B Mpoliecce OMOJIOrMYecKO OUUCTKU
CTOYHBIX BOJI U PACX0]l ChIpbsi. MOHUTOPUHT TEXHOJIOTMYECKHUX MMAPAMETPOB TAKKE BKIIOUAET
B ce0s KOHTPOJb 3a pabOTOM ammaparypbl, U3MEpAIONIEH 3arps3HEeHHE, C TEM, YTOOBI
rapaHTUpOBaTh €€ HaJAeKHO€ (YHKIHMOHUPOBAHHE, HEAOMYIIEHUE OTKIOHEHUH B
TEXHOJIOTUYECKOM MPOLIECCE 1 MUHUMH3ALUIO BO3/ICHCTBUS HA OKPYKAIOIIYIO CpEly.

MoHuTOpUHT BBIOPOCOB, COPOCOB M 00pa30BaHMs OTXOJOB CBSI3aH C KOHTPOJIEM U
U3MEpEHUEM BBIOPOCOB, COPOCOB M 00pa30BaHUS OTXOAOB OT TEXHOJIOTMYECKON yCTaHOBKH,
ABJSIOMIENCS HMX HUCTOYHUKOM. MOHUTOPUHI BKJIIOYAET B ce0si HENpEepbIBHBbIE WIIU
peryisipHble U3MEpeHUs aTMOC(EpHBIX BBHIOPOCOB, COPOCOB CTOYHBIX BOJ, KOJUYECTBA
OIMACHBIX U HEOMACHBIX OTXO0JIOB U BPEAHBIX (hHU3MUeCcKuX (HaKTOpPOB (TEIUIO, IyM, BUOpaIUs
Y U3ITyYECHHH).

MOHUTOPHUHT BO3JEHCTBUS (MOHUTOPUHI KadyecTBa OKPY>KArolIeld Cpeibl) CBSI3aH C
MOHUTOPUHIOM YPOBHS 3arpsiI3HEHUSI OKPY KarOUIEH Cpelibl Ha TPAHULE CAHUTAPHO-3aIUTHBIX
30H NIpPOMU3BOJCTBEHHBIX OOBEKTOB, a TaKXXe C BO3JEHCTBHUEM, CBS3aHHBIM C HX
JKCIUTyaTalllei, Ha 3I0pOBbE HACENEHUS U IKOCHCTEeMbl. Llenbi0 MOHMTOpPMHIa KayecTBa
OKpY’Karollel cpenbl SBISETCA MpeacTaBIeHrue HHpopMalu, He0OX0IUMOMN sl IPUHATHS
pelIeHU MO CHMXKEHHUIO BBIOPOCOB, cOpOCOB M 00pa3oBaHUsl OTXOJIOB [0 YpPOBHEH,
o0ecrneunBarouX COOJIFOAEHUE HOPMATUBOB KAayECTBA OKPYXKAIOIIEH Cpellbl U 310pPOBbS
yenoBeka. [[poBeleHre MOHUTOPUHTa BO3AEHCTBUSA BKIIIOYaeTca B nporpammy IIOK B Tex
ciaydasix, KOrJa 3TO HEOOXOIMMO Uil OTCIEXKUBAHUA COONIOJNEHUS TpeOOBaHUMI
HKOJIOTHYECKOro 3akoHojarenbcTBa PecnyOnmku KaszaxctaH u HOpMaTHBOB KadyecTBa
OKpYy»Karolie cpebl, 1u6o onpeneneHo B KOP [1].

MOHHUTOPUHT COCTOSIHUSA OKPYKaIOIIEH CPEIbl B 30HE MOTECHIIUAIBHOTO BO3/ICHCTBUS
MPEeANPUATHS IPUMEHSAETCA B CAEAYIOMIMX CIyYasx:

Ha dTare MPOSKTUPOBAHUS WJIU TIPU BHECEHUH CYIIIECTBEHHBIX M3MEHEHUN B 00beMax WUiu
TEXHOJIOTUAX MTPOU3BOJICTBA;

BOJIM3H OT YS3BUMBIX 3KOCHCTEM M HACEJICHHBIX ITyHKTOB;

1ocCJie aBapuHHBIX BHIOPOCOB U COPOCOB;

JUTSI TIOBEPKH 3KCIPECC-METOA0B U OMOMOHUTOPHHIA;



JUTSI MOHUTOPHHTA BBIJCIIIEMBIX BEIIECTB U (PaKTOPOB (PU3NUECKOTO BO3/ICHCTBHS.

JlaHHBIE TIPOM3BOJACTBEHHOTO MOHHTOPHUHTA WCIIOIB3YIOTCS JJISI OIEHKH COCTOSIHUS
OKpYXarolel cpelbl B paMKax BeIeHUs EIMHON rocy1apCTBEHHOM CUCTEMBI MOHUTOPHUHTIA
OKpY KaroIlel cpe/ibl U IPUPOTHBIX PECYPCOB.

1.3. O6nme moaxos! K BEIOOPY MOJXOAAINEro peskuMa MOHHTOPHHTA
CyliecTByIOT pa3liMuHbIe MOJXOJbl, KOTOPhIE HMCHOJB3YIOTCSA I MOHUTOPHUHTA
OTIPEICTICHHBIX TTapaMeTPOB. B 11e10M MOX0IbI ETSATCS HA IBE OCHOBHBIE TPYIIIBL: TIPSIMBIC
M3MEPEHUS U KOCBEHHBIE METO/IbI.

Br16op mapaMeTpoB T MOHUTOPHWHTA 3aBUCUT OT MCIIOJIB3YEMBIX TPOIECCOB, CHIPHS,
BHUJIOB TOIUJIMBA U APYTUX (PAKTOPOB, KIFOUEBBIX IKOJOTHYECKHX MPOOJIEeM W METOOB,
HCIIOJIB3YEMBIX ISl TIPEJOTBPAILCHUSI WM COKpallleHUs BBIOpocoB. D(PpdekTuBHO, eciu
nmapaMeTp, BBIOpaHHBINA /IS MOHHTOPUHTA, TAaKXXE CIYXHUT ISl YIpaBICHUS paboTon
yCTaHOBKHU. YacToTa MOHUTOPUHTA JAHHOTO MapaMeTpa MIUPOKO BApbUPYETCs B 3aBUCUMOCTH
OT MOTPEOHOCTEN MPEIMPHUATHS, PUCKOB JJISI OKPYKAFOIICH Cpebl U MPUMEHSIEMOT0 MOAX0Aa
K MOHUTOPUHTY.

MOHUTOPHUHT BBIOPOCOB U COPOCOB MPENOCTABIISIET 00OBEKTUBHYIO MH(pOpPMALUIO 00
W3MEHEHUU dMHCCHIl BO BpeMeHU. C 3TOH IeNIbI0 KOHTPOIUPYIOTCS HE TOJIBKO KOHKPETHBIE
3arpS3HUTENIH, HO W JAPYTHe IMapaMeTphbl, KOTOPbIE MOTYT CIYXHTb IS ONpPEACICHUS
¢bu3ngeckux (pakToOpoB MpU BEIOpOCax/cOpocax, Takue, Kak HopMaJbHbIC YCIOBUS (HAIIPUMED
, TEeMIIepaTypa, JaBJIe€HUE), CKOPOCTh MOTOKA BO3/TyXa U BOJIbI, 3aTPAThl ChIPbSl K1 MaTEPUAJIOB,
MIPOU3BOACTBEHHAS 3arpy3ka. KomIn4ecTBO KOHTPOIUPYEMBIX TAPaMETPOB MOKET MPEBHITIATH
KOJMYECTBO, YKa3aHHOe B paspemienud wiu 3akimouenusx HJT nns paccmarpuBaemoro
CEKTOpa MPOMBINIIEHHOCTH. [lapaMeTphl, HEOOXOIUMBIE JI OMTMCAHUS BRIOPOCOB U COPOCOB,
CBSI3aHHBIX C HUMH OOCTOSITEILCTB, OTPAXKAIOTCS B IUIaHE U3MEPECHHUH WM O0TOOpa Mpod u
OBITh YacThio 0T4YeTa 00 M3MepeHusx (I19K).

Jlist ompeneneHrs MOIXOASINET0 PeKuMa MOHUTOPUHTA MOKHO MPUMEHHUTH MOIXOI,
OCHOBAaHHBIM Ha OIICHKE PHCKa, KaK B CIIydasX, KOTJla PEeKUM MOHHUTOPHHTA €IIe HE
OTIpEJIeNICH B 3aKOHOAaTenbcTBe PecmyOnmmku Kazaxcras.

1.3.1. Ilogxoz, OCHOBaHHEIM Ha ONPEACIICHAHA PUCKA

B 3aBHCHMOCTH OT ypOBHSI MOTCHIIMAIBHOTO PUCKA HAaHECEHUs yIiepda OKpyKaromen
cpele Ompe/eNseTcs COOTBETCTBYIONIUN PEKUM MOHUTOPUHTA. PUCK-OpHEHTHUPOBAHHBIM
MOAXOJ UCIIONB3YETCS NI COMOCTABJICHUS PA3IMYHBIX YPOBHEH MOTEHITMATIBLHOTO PHUCKA
HaHECEHHs yliepba OKpyKarolield cpelie ¢ COOTBETCTBYIOIIMM PEXUMOM MOHHUTOPHUHTA.
OCHOBHBIMHU DJJIEMEHTAMH OIICHKH Il ONPEACIICHUS pPHUCKA SBISIOTCS BEPOSATHOCTH
MPEBBINICHUS HOPMATHUBOB JomyctuMoro BeiOpoca/copoca (HAB/HJAC) u TsxecTsb
MOCJIeACTBUH (T.€. yepO AJisd OKPYKaIOIIEeH Cpeibl).

[Tpu BEIOOpE peKMMa WM MHTEHCUBHOCTH MPOBEJACHUS MOHUTOPUHTA PACCMATPUBAIOTCS
CJIETYIOLIME OCHOBHBIE (DaKTOPBI:
BeposiTHOCTh nipeBbliennst HJAB/HC;



nocneacteus npessimennss HIAB/HJIC (T.e. HaHeceHHne BpeIa OKpyKaroIieH cpee).

[Tpu onenke BepositHocTu npeBwieruss H/AB/H/IC Heob6xoauMo yuuThIBaTh ClIeayIONIMe
(hakTOopHI:

KOJIMYECTBO MCTOUHUKOB IMHCCHIA;

CTAOMJIBHOCTB YCIIOBUM TEXHOJOTHUYECKOI0 MPOLIECCa;

OydepHas (HaKONMUTEIbHAs) EMKOCTh OYUCTKH CTOYHBIX BOJI;

MPOU3BOJUTEIBHOCTh OUUCTHOI'O 00OPYAOBaHUS ISl OYUCTKH OT CBEPXHOPMAaTUBHBIX
BBIOPOCOB;

BEPOSITHOCTh MEXaHUYECKON HEHCIIPABHOCTH, BbI3BaHHAs U3HOCOM, KOppO3Heil/moTepen
[IEJIOCTHOCTH WJIM UHBIMU (aKTOpamu;

"THOKOCTB" BBIITYCKA MPOIYKIMH (BO3MOKHOCTh KOPPEKTUPOBKU OOBEMOB WJIM CPOKOB
MMOCTaBKH);

CIIOCOOHOCTH OmepaTopa 00bEeKTa ONMEPAaTUBHO pearupoBaTh MPU BO3HUKHOBEHUU
HeucnpaBHOCTEN (HyHKIIMOHAIBHBIE BO3MOXXHOCTH);
CPOK cITy>kObI 000pyOBaHMs, HAXOASIIETOCS B AKCILTyaTalllH;
PEeXUM dKCIUTyataruu (padboyue ycioBus);
IIEPEYEHb ONACHBIX BEILECTB;
3HAYUMOCTb Harpy3ku (BbICOKHME KOHIIEHTPALMU, BEICOKUH PACXO0/ ra3a/>KuJIKOCTH);
U3MEHEHMS COCTaBa CTOYHBIX BOJI.
[Ipu onenke mocnencTBuii npesbiieHns ycranoBiaeHHbIx HJIB/HAC Heobxomumo
YUHUTBIBATH CIAEAYIOIIHNE TapaMeTPBhI:
POJIOJKUTENHHOCTD MOTEHIIMATBHOTO 0TKa3a 000py10BaHUs;

XapakTep MOCIEACTBUN 3arpsA3HEHUs BEUIECTBOM (TaK Ha3blBaeMasi BO3MOXKHOCTb
OCTPOr0 OTpAaBJICHMSA), T.€. XAPAKTEPUCTHUKU OMNACHOCTH BEIECTBA, HCIIOJIb3yEMOTO B
TEXHOJIOTUYECKOM MPOLIECCE;

MECTOIOJI0KEHUE TEXHOJIOTMYECKNX YCTAaHOBOK (HarmpuMmep, OJIM30CTh K KWIbIM pailoHaM
WM 0C000 OXPaHSIEMBIM MPUPOTHBIM TEPPUTOPHUSIM);

K03 GUIMEHT pa30aBiIeHNs CTOUYHBIX BOJ B IPUHUMAIOIIEH CPE/IE;

METEOPOJIOTUYECKHUE YCITOBHUS.

Hwxe npuBoauTcs npumep BO3MOXKHOU KJIaCCU(PHUKALIMU IO YPOBHSM PHCKa OT "HU3ZKOro"
70 "BBICOKOTO" C MEPEUMCICHUEM OCHOBHBIX AJIEMEHTOB ((paKTOPOB PUCKA), BIMSIONIUX HA
puck (daktuueckoro npesbiienus ypoBHa HJIB/HJIC. Ilpu oueHke pucka clenyer
YYUTBHIBATh MECTHBIE YCJIOBHS, B TOM YHCII€ MOTCHIIMAIBHO BO3MOXKHBIE, II€JI€CO00pa3HbIC
(bakTOphl pUCKA, KOTOPbIE HE OTpakeHbl B Tabmuie 1.1.

Tabnuna 1.1. @akTopel U YPOBHU PUCKOB
Ne m/m ®daxTop pucka VpoBeHs pucka
Huskmit Cpenamit Bricoxuit



1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

2.1

2.2
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®akxTopH! pACKa, BIMAIOMYE Ha BEPOATHOCTS IpeBrnernus HIIB

KoauuecTtBoO
OTIEJIbHBIX Omnn
HCTOYHHUKOB DMHUCCHUI

CTaOUIBHOCTH
YCIOBUH
JKCILTyaTanu/
TEXHOJIOTHYECKOTO
mporiecca

CTaOuabHBINA

Bydepnas (
HaKOIMHUTEIbHAS)
€MKOCTh OYHCTKHU

HocrtarouHas, 4TOOBI
CIIPaBUTHCSA  CO

Heckonbko
(ot 2 o 5)

Nuorpga
HEeCTAaOMIBHBIN

OrpannueHHas

cOosMH
CTOYHBIX BOJ
CnocobHOCTBH
MOIIHOCTh OYMCTKH
CIIPABIATHCA  C
HCTOYHHUKA
KpaTKOBPEMEHHBIMHI
H30BITOYHBIX
BBIOpOCaMu ( Orpa"nu4eHHBIC
BBHIOpOCOB/
CTEXHOMETpHUYECKasi BO3MOXXHOCTHU
MIPOU3BOIUTEIIEHOCTD
peakus,
OYHMCTHOTO
HEera0apuTHOCTb,
06opyoBaHUS
mrasmas 00paboTKa)
BeposaTHOCTB
MeXaHHUYECKOI OtcyrctBue wunu  Hopmanbuas
HEHUCIIPABHOCTH, OTpaHWYCHHAS KOPPO3HsI, TIOKPHITAst
BBI3BAaHHOM KOppOo3us KOHCTPYKIHEH
Koppo3uein
Enunoe
" " OrpaHuueHHOE
I'uOKoCTh" BBHIMyCKA  CHEIMATH3UPOBAHHO
KOJIMYECTBO MapOoK
MPOAYKIIUH € MPOU3BOJICTBEHHOE
MPOAYKITUH
oIpa3/ieICHNe
IIpucyrcTBytor B
He npucyTrcTBylOT HE3HAUYUTEIHHOM
WNuBeHTapuzanus

WK 3aBHUCHUT OT
IpOU3BOACTBA

OITACHBIX BCHICCTB

MakcuMaibHO
BO3MOXKHasl Harpyska
o BbIOpocaM (T.e.
KOHIICHTpAIUs X
pacxon

3HAYUTENHLHO HIIKE
HAB/HC

KonuuectBe (O
cpaBHenuto ¢ HJB/
HIC)

Ha yposue HJ/B/
HJC

@axTopHI pHCKa, BIMAIONHE Ha IMocIeqcTBA mpeBpimennd HIIB

HPOZ[OJ'DKI/ITSJ'IBHOCTL
IMOTCHIUAJIBHOT O
OTKa3a

Kopotxas (<1 gaca)

Octpoe neiicTBHE

OTtcyTcTBYeT
BelecTBa (BEIIECTB)

IIpomeinieHHas
30Ha

MecTtononoxkeHue

Cpenmnsist
(Ot 1 yaca no 1 nus)

[ToTenmuansHOE

be3omacHoe
paccTtosiHue
MPOMBIIIITIEHHBIX

MHoro4nciieHHEIS
*3)

HecTaOunpHbIi

OtcyTCcTBYET

OTCyTCTBYET

VYcnoBus Koppo3uu
BCE emre
MIPUCYTCTBYIOT

Muorue Mapku
NPOAYKIIHH,
MHOT'OLIEJICBOM 3aBOJT

[IpeBpimaroT
koiudecTBo (IO
cpaBuenuio ¢ HJIB/
HIC)

3HAYUTEIHLHO BBIIIE
HIAB/HAC

JnurensHbii
(> 1 mus)

Bepostaoe



00BEKTOB OT XHUIOH BIu30CTh

3aCTPOMKHU cenuTeOHOM (HKUITOM)
30HBI
Kosdpduruenr
a30aBIeHUA .
p Bricokuit (6onee . .
2.4 CTOYHBIX BOJ 1000)) OOBIYHBIN Huskuii (Mmenee 10)
MPUHUMAIOIIEM

BOOOCME

Uctounuk: [2]

OkoHuarenbHasi OLIEHKA BEPOSTHOCTU WX MOCIEICTBUI PUCKA TOJKHA OCHOBBIBATHCS HA
couetaHuu Bcex akTopoB. CyMMapHbIN pe3ysbTaT OIEHKH JaHHBIX ()aKTOPOB MPEACTaBICH
Ha JuarpaMme B (popMe COOTHOIICHUS MEXKITY BEPOSITHOCTBHIO M CEPHE3HOCTHIO TIOCIEICTBUN
npeseimiennss HJIB/HJIC. KomOunamuu 3TUX (aKTOPOB OMPENCISIOTCS B KaXIOM
KOHKPETHOM clly4yae. B 3aBUCHMOCTH OT MOJIOKEHHUS PE3ybTaTa Ha CETKE, CIy)Kalleu s
aHaJM3a Ha OCHOBE OLIEHKHU pucka (puCyHOK 1.1), BBIOMpaIOTCS COOTBETCTBYIOIINE YCIOBHS
MOHUTOpHUHTA J1J1s1 pab0Yero pexumMa TEXHOJIOTHYECKOTo Mpoliecca.
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Pucynoxk 1.1. Pexxnm MOHUTOpHHTA B 3aBUCUMOCTH OT prcka npesbienus H/(B.

B ciyuae BeiOpocoB B aTMocdepy moaxo, IpuBeAeHHBIN B Tabnuie 1.1., Heo6xoaumo
aJanTUPOBATh C YYETOM TAaKMX TUIUYHBIX (PAKTOPOB, KaK MOUTHOCTbh U (PyHKIIMOHUPOBAHUE
CUCTEMbI OYHCTHOTO 00OpYyIOBaHUS, PUCK aBapuii, HEOPraHW30BaHHbIE BEIOPOCHI (BHIOPOCHI
JETy4YMX WM JIETKUX MbUIEBUIHBIX BEUIECTB B aTMOC(hEpHBbIH BO3AYyX, oOpasyrouiuecs B
MTAaTHOM pexume). HeopranuzoBaHHBIE BBIOPOCHI Kak pe3yiabTaT OCOOCHHOCTEH



KOHCTPYKIIMH 00opynoBaHus (Hampumep, GUIBTPOB, CYIIUIOK H T.A.), YCJIOBHUU

AKCIUTyaTaluu (Hampumep, BO BpeMs Mepeaadyr MaTtepuajia Mexay oO00pyJAOBaHUEM), TUIIA
omnepanuu (HarpuMep, TEXHUYECKOTO 00CITyKMBaHUS), TTOCTETICHHOTO MEepPexXo/ia B JAPYTHe
cpenbl (HampuMmep, B OXJAXJAIOIIME WM CTOYHBIE BOJABI). COOTBETCTBYIOUIUE PEKUMBI
MOHUTOPHHTA BBIOPOCOB B aTMOC(HEPHBIN BO3IyX TAKKE JOJKHBI OBITh aalTHPOBAHBI U
muddepeHITMPOBaHbI CISAYIOIUM 00pa3oMm.

OueHka 0o0111ero pucka, CBSI3aHHOTO C (MMOTEHUUAIbHBIMU) BBIOPOCAMH OT YCTaHOBKH B
OKPY’KaIOIIYI0 CpeNy, U COTJIACOBBIBATh YaCTOTY M O0BEM pEKMMa MOHUTOPHHTA C ITHUM
puckoM. JlaHHBIE aCTIEKTHI IPOrPaMMbl MOHUTOPHHTA OTIPEACTSIOTCS MTyTEM PaCCMOTPEHUS U
00BEIMHEHUSI HECKOJIbKUX WHIWBHUAYabHBIX (akTopoB pucka. OreHka o0Iero pucka
OLICHHBAETCS, HAPUMED, KaK HECYIIECTBEHHBIC, BaXXHBIC WIIH KPUTHIECKHE.

[Tpumepsl (hakTOPOB prCKa, KOTOPBIC CIAEAYET YUUTHIBATh, BKIIFOUAIOT CICTYIOIIHE :
pa3Mep U TUIl yCTAaHOBKHU, KOTOPbIE OMPEEISAIOT €€ BO3ICUCTBUE Ha OKPYKAIOILIYIO Cpely

CJIO’)KHOCTh MCTOYHHMKOB (KOJIMYECTBO M pa3sHOOOpa3ue, XapaKTePUCTUKH UCTOYHUKOB,
HanpuUMep, MJI0AAb HCTOYHUKOB, OPTaHU30BaHHBIE BHIOPOCHI, aBAPHUITHBIE BHIOPOCHI);
CJIIO)KHOCTh MpOIIECCa, YTO MOJXKET YBEJIHYHUTh KOJUYECTBO MOTEHIUAIbHBIX
HEUCIIPABHOCTEN;
4acToTa NMEePEKIYESHUS MTPOLIECCOB, 0COOEHHO HAa MHOTOLIETIEBBIX XUMUYECKUX 3aBOJIAX;

BO3MOXXHBIE OMACHOCTH, CBSI3aHHBIE C TUIIOM W KOJUYECTBOM BXOSAIIETO CHIPhS U
TOTUTUBHBIX MaTepUAJIOB;

BO3MOYKHOE BO3JICMCTBUE HA OKPYKAIOIIYIO CPEy U 3[I0POBbE HACEJICHUS B PE3yJIbTaTe
BBIOPOCOB C yY4E€TOM THIIOB 3arpsA3HSAIONIMX BELIECTB M UX CKOPOCTH BBIOpOCA, a Takke
MOTEHLUAIBHOIO 0TKa3a 000py10BaHUS;

CTaOMIIBHOCTH BEIOPOCOB;

OJM30CTh NCTOYHHUKA BEIOPOCOB K UYBCTBUTEIILHBIM 00BEKTaM OKPYKAIOIIEH CPeIbl;

HAJIMYUE OTACHBIX MPUPOTHBIX SBICHUHN, TAKUX, KaK T€OJIOTUYECKUE, THIPOJIOTHIECKHE,
METEOPOJIOTHYECKIE UITH MOPCKHUE (PaKTOPHI;

IPOLUIbIE TOKA3aTeNM YCTAHOBKHU U YIIPaBJIEHUE €I0;
CTeneHb 00E€CIIOKOEHHOCTH OOIIECTBEHHOCTH.

[IpuMep cylIecTBYIOMIETO MOJAX0/1a, OCHOBAHHOTO Ha OLIEHKE pUCKa, MPEACTaBICH B
PykoBoactee Hupepnanaos mo BeioOpocaM B atmocdepy [3]. JlaHHBIA MOAX0 OCHOBaH Ha
OLIEHKE KOPPEKTHOCTH (DYHKIIMOHHUPOBAHHUS OYMCTHOIO OOOPYIOBaHUS, pUCKAa BBIXOJA M3
CTpOs, BOBHUKHOBEHHSI HEHCTIPABHOCTH TEXHUK IO CHIDKEHHIO BBIOPOCOB WM HApPYIICHHS
paboTOCIOCOOHOCTH Mep, MHTETPUPOBAHHBIX B TEXHOJIOTMYECKHH mporecc. BpenHocts
BBIOPOCOB, KOTOpasi BOBHUKAET MPHU BBIXOJI€ M3 CTPOS TEXHUK MO CHUKEHHIO BBHIOPOCOB,
BBIPAXKAETCSI B BUJE KOHTPOJBHOIO 3HAUYEHHs] MaccoBoro pacxoaa. KoHTponbHOE 3HaUeHHE
OCHOBAHO Ha CHUCTEME KJIACCU(UKAIIMKU U BapbUPYETCS ISl pa3HBIX BEUIECTB B 3aBUCUMOCTH
OT UX BPEIHOCTH ISl OKpYyXarollel cpeabl. Pa3nenuB TUarHOCTUYECKHE SMUCCHM B I/9 (



SMHUCCUU JJISI IETEKTUPOBAHUS HEHCIPABHOCTEH) HAa KOHTPOJILHOE 3HAUYEHUE MAaCCOBOTO
pacxoja B /4, wiM onpeaenuTs koddduiment orkasoB. Ha ocHoBe koadduiinenta oTka3zon
ONpENENAETCS PEKUM MOHUTOPHUHTA.

1.3.2. MeTosI H3MEPEHHIA IIPH KOHTPOIIE BRIOPOCOB

JIn MOHUTOpPHHra ONPEAECICHHOTO MapaMeTpa UCHOIb3YETCS HECKOIBKO MOAXOJIOB,
BKJItOYas [4]:

1. Ilpsimpie n3MepeHus:

HEIPEPBHIBHBIE U3MEPECHUS;

MEPUOINYECKUE U3MEPEHUS;

KOMILIEKCHBIE U3MEPEHUSI.

2. KocBeHHBIE METOEI:

3aMeIalolINe MapaMeTphl;

MacCOBBIE€ OaTaHCHI;

K03 (pHULIEHTHI BEIOPOCOB;

IPYTUE PACUYETHI.

Bribop BapmaHTa mpoBENEHUS MOHUTOPUHTA MEXIY NPSAMBIMU HU3MEPEHUSIMU U
KOCBEHHBIMH METOJIAMH OTPEEIAETCS HECKOJIBKUMU (paKTOpamMu, TAaKUMH, Kak TpeOyemas
TOYHOCTh, PACXOJIbl, MPOCTOTA W ONEPATUBHOCTb, HAJEKHOCTh, BKIIOYAS BEPOSTHOCTH
npeBbllieHnsT 3MUcCUid M3B 1O TEXHOJIOTHYECKHM TOKa3aTeNsM, ONpEIeNICHHbIX B
sakmoueHusx no HJIT, a rtaxxe HIAB/HJIC, a taxkke TpeboBaHus AEHCTBYIONIETO
3aKkoHoaTenbcTBa Pecriyonuku Kazaxcran.

JupexTuBa o npombliieHHbIX BeiOpocax 2010/75/EC u HanmoHalIbHBIE CIIPABOYHUKH 110
HJT, a Ttakxke 3aKiIOYEHUS K HUM OIPEACNSIOT TPeOOBAHUSA K MOJXOAY IPOBEICHUS
MOHUTOPHUHTA, KOTOPBIM UCTIOIB3YETCS ISl KOHKPETHBIX YCTAHOBOK W/MIIM TEXHOJIOTHYECKUX
MPOIECCOB, HAMPUMEpP, 00S3aTEIbHOE UCIOIL30BAHUE COOTBETCTBYIOUIUX CTAHAAPTOB WUIIU
TpeOOBaHKE HETIPEPHIBHBIX N3MEPEHUH.

1.3.2.1. TIpsiMbie m3MepeHNUA

[Ipsimbie U3MepeHus: moaApa3AesAOTCS Ha IBA OCHOBHBIX THUMA MO YaCTOTE MPOBEACHUS
MOHUTOPHHTA:

HETPEPHIBHBIE U3MEPECHUS;

NEPUOANYECKHAE U3MEPEHUS.

YacToTa MOHUTOPUHTA AaHAIM3UPYEMOTO MTApAMETPA MOKET BaPbUPOBATHCS B IIMPOKUX
mpefieiax B 3aBHCMMOCTH OT KOHKPETHBIX MOTpeOHOCTEH omeparopa 00BEKTa U
IKOJIOTUYECKUX PUCKOB, a TaKXKE C YYETOM COOTBETCTBHUS TPEeOOBAHUAM DKOJOTHUYECKOTO
3akoHoAaTenbCcTBa. [lOJIO)KEHUS O MOHUTOPUHIE SBJISIOTCS HEOTHEMIIEMON YacThIO
sakmroueHnit mo HJIT, o6s3aTenbHBIX K MpUMeHEHUIO TTpH nosrydeHun KOP.

Bribop moaxoma Kk MOHUTOPUHTY (MpsSIMbIE U3MEPEHHSI WJIM KOCBEHHBIE METO/IbI)
OTIPEIEIISIETCS CIIEYIOIIMMHU COOOPaYKEHUSIMMU:

COOTBETCTBHE LIENH, T.€. TOAXOAUT JIU METOJ ISl JOCTUKECHUS LIEIIEH;



3aKOHO/aTeIbHbIE TPEOOBAHNUS;
HaJluuyue CPEeACTB M OMbITa JJsi NMPOBEACHUSA MNPSIMBIX U3MEpPEeHHH (Hampumep,
aKKpeAUTOBaHHas JiabopaTopuss C MOAXOJAUIUM TEXHUYECKUM OO0OpyJOBaHUEM W
KBJIU(DUIIMPOBAHHBIM TIEPCOHATIOM).

Tabnuua 1.2. OcHOBHbBIE XapaKTEPUCTUKU MPSIMBIX U3MEPEHUM MPU MEPUOUYECKOM U

HENPEPBIBHOM MOHUTOPUHTE ¢ ToMoIbi0o ACM

HenpepsiBHBII Ilepuoguueckuit
Ne o/mt XapakrepucTuka pep p
MOHHUTOPHHI MOHUTOPHUHT
1 2 3 4
Momnutopunr oxsateiBaer Ilpoduns  smuccuit
BECh WJIM IOYTH BECh 3arpsA3HSIOIINX BEIIECTB,
1 [epnon or6opa pod Mepuo], B TEYEHHE  COOTBETCTBYIOIIUU
KOTOpPOro  BELIeCTBa  OTACJIbHBIM MEpHOAaM
BBIOPaCHIBAIOTCS HU3MEepeHui
PesynbraTel B pearbHOM
BpEeMEHH npu
HCIIOJIb30BAHUU
WHCTPYyMEHTaJbHBIX
BriBox pesynbTaToB B
OrnepaTUBHOCTh (CKOPOCTh aHaJu3aTopoB;
2 pexXuMe  pearbHOTo
) TOJy4eHUsl Pe3yJIbTaTOB OTCPOYEHHBIE PE3YIIBTATHI,
BpPEMEHHU
€ClIH  HCIOJb3yeTcs
pyuyHOH  MeTon C
71a00paTOPHBIM KOHEUHBIM
METOJIOM
Pe3ynbprarel  MOCTOSIHHO
PesynpTaTel mosydaror B
ycpenHsieMble 332 KaXKIble
CpelHEM 3a TepHuon
20-mMuHYT (C YyYeToM
3 VYcpenHenue pe3yabTaToB M3MEpEeHHs, HA OCHOBAHUH
MEePUOTUIHOCTH,
. rpaduka BHYTPEHHHX
oIpeeeHHON B
IIPOBEPOK
saxmoueHusx mo HIAT) POBEP
Jnst  mepuonnyeckoro
ACM T1pebyeT MoBepKr 0 MOHUTOPUHTA JTOMYCKACTCS
CTaHZApTHOMY HUCIOJIb30BATH
4 IToBepka U BO3MOKHOCTH 3TaJOHHOMY METOAY U C CTaHJApTHBIC 3TalOHHBIE
OTCIEeKUBaHUA HCHOJIb30BaHUEM METOIbl, IHpubopHI,
CepTHPUIMPOBAHHBIX MOBEPEHHBIE C TOMOIIBIO
STAJOHHBIX 00Pa3LoB MOBEPOYHBIX Ta30BbIX
CMECeH.
Kak mpaBuno Bhllle, 4eMm
CTOMMOCTH 00OpynoBanust Kak mpaBuiio HHXKe, 4eM
5 KamuransHble 3aTpaThl
JAs HepuoAgudeckoro  croumocts ACM
MOHHUTOPHUHTA
Nmeet Tennennuio ObiTh Kak mpaBuiio, BeIie, 4em
HIDKE, 4eM Mepuoaudeckuil npu ucnonb3oBanuun ACM,
MOJIX0/, TaK KaKk OOBIYHO TOCKOJBKY  TpeOyer
He TpebdyeT OoOMpmMX  OONBIINX 3aTpaT Py4HOTO
6 OnepanuonHbIe pacxons  Tpyaosarpar. TpeGyercs Tpy na.



MeTtposioruueckas
aTTecTalus/yTBEepKICHUE
TUIA CPENCTB M3MEpEHU/
U3MEPUTEIBHOTO
00opynoBaHUs

AKKpenuTanus CHCTEMBI
MOHHTOPHHTA

TOJNBKO  IJIAHOBOE
TEXHUYECKOEe
o0ciTy)KHBaHUE u

KaTMOpPOBOYHBIE PaOOTHI

Heob0xonuma
METPOJOTHYECKast
aTTecTalys/ yTBepKIeHHE
THUIIA CPEACTB U3MEPEHUN B
T'ocynapcTBeHHOM
Hay4YHOM
METPOJIOTUYECKOM LIEHTPE

ObecrieueHne KadecTBa
MOBEPKU U TEXHUYECKOTO
obcmyxuBanus ACM
paccmarpuBaetcs B EN
14181 (EBpomneiickum
KOMUTETOM mno
CTaHIAPTU3AlUU) WIU B
paMKax HalMOHAJIbHBIX
HOPMATHUBHO-TIPABOBBIX U
HOPMAaTHBHO-TEXHHUYECKUX
JIOKYMEHTOB

Kpanndunnposanuslit
NIEPCOHAT HAaXOIMTCS Ha
00BEKTE B TEUEHHE BCETO
Meproaa MOHUTOPHHTA

[Ipy  wWCMONB30BAHHUH
MOOHUIBLHOTO (
MOPTAaTHBHOTO)
HHCTPYMEHTAJIBHOTO
o0opynoBaHUS
HeoOxoauMa
METpOJIoTHYecKas
aTTecTalmus B
T'ocynapcTBeHHOM
Hay4HOM
METPOJIOTHYECKOM LIEHTPE

€ro

Opranuzanuu,
MPOBOMASIIUE H3MEPEHHUS,
U0 JIK HBI
aKKpEeIUTOBAHHBIMUA B
HanuonansHoM 11€HTpE
AKKpeauTaguu nu
COOTBETCTBOBATH
TpeOOBaHUIM
HOPMATHBHEIX JTOKYMEHTOB
K  KOMHIETEHTHOCTH

OBITH

HUCTBITATENBHBIX U
KaJTuOpOBOYHBIX

naboparopuii
Hctounuk: [5]
1.3.2.2. KocBeHHEIE METOABI
B pamkax II9K omepatop o0bekTa UMEET BO3MOKHOCTh MPOBOJUTH MOHUTOPHHT,
UCIIOJIb3YSl KOCBEHHBIE METO/IbI, OCHOBAHHBIEC Ha OIIEHKAX, KOTOPbhIE MOJIyYalOT, HAIpUMED,
MyTEM MCIOJIb30BAaHUS 3aMEIIaronuX (KOCBEHHBIX/CYpPOTaTHBIX) MapaMeTpPOB, PacueTOB
MaTepUabHBIX 0aJaHCOB WM KOA(DPUIIMEHTOB TepecueTa BHIOPOCOB U COPOCOB, WU
COUYETaHUE UHCTPYMEHTAJIBHBIX 3aMEPOB U PACUETHBIX MOAXO0B.
Br16op moaxoma K MOHUTOPUHTY TIPOBOUTCS HA OCHOBAHUU COOTBETCTBUSI:
MOCTABJICHHOM 1ENH;
YCTaHOBJICHHBIM 3aKOHOM TPEOOBaHUSM;
MPOU3BOJICTBEHHBIX OOBEKTOB U KBATH(UKAIIMH ITEPCOHAIA.
1.3.2.2.1. 3amMemaronmie mapaMeTphl
3ameniaromue mapaMeTpbl — 3TO U3MEPUMbBIE U HCUHCIISIEMbIE BEJIUYUHBI, KOTOPHIC
JOIYCTUMBI K TIPSIMOMY WJIM KOCBEHHOMY COTIOCTaBJICHHIO C PE3yJIbTaTaMHU OOIICTIPHHSIITHIX
MPSMBIX M3MEPEHUHN 3arps3HSAIONINX BEnecTB. B kadecTBe mpuMepa MOXKHO TPHUBECTH
U3MEpPEHUE MYTHOCTH BMECTO KOHTPOJIS 32 COJIEP>KAHNEM B3BEIICHHBIX BEIIECTB B CTOYHBIX
BOJIaX, €CJIM HCIOJb30BaHWE KOCBEHHOTO IapamMeTpa pa3perieHo K HCIOJb30BAHUIO
HKOJIOTUYECKUM Pa3PEIICHUEM.



IIpu paccMOTpeHUH BO3MOKHOCTH HCIIOJIb30BaHUSI KOCBEHHOTO MapaMeTpa AJis
ONpENENICHUs BEJIWYUHBI JAPYTrOro, ILEJIEBOTO Iapamerpa CJIeayeT I10Kas3aThb, YETKO
ONPEICNIUTh U OTPA3UTh B COOTBETCTBYIOIIECH JTOKYMEHTALIMM COOTHOIIECHHE (B3aUMOCBSI3b)
MEX/1y KOCBEHHBIM MOKa3aTesieM U COOCTBEHHO 1EJIEBbIM MapaMeTPOM.

KocBeHHblil mapaMmeTp MOXeT OKazaTbCs moje3nbiM s neneid [IOK Tonbko B
CIEAYIOIINX CIIyYasx:

KOTJla KOCBEHHBIU MapaMeTp TECHO CBsI3aH (KOPPEIUPYET) C UCKOMBIM (IIEIEBBIM)
MPSIMBIM [TAPAMETPOM;

KOrJa OmpejeleHne KOCBEHHOro mnapamerpa siBisieTcss Oosiee peHTad0eabHbIM (
SKOHOMHWYHBIM) U MPOCTHIM, YEM OMPEACIICHUE MPSIMOTO MapameTpa, Ui C €ro MOMOIIbIO
HEO0OXOIMMbIC JJaHHBIE TTOJTYUYatOTCs C OOJIbIIIEH YaCTOTOM;

npejiesibl KOCBEHHOTO MMapaMeTpa OMpeNleNIeHUs COOTBETCTBYIOT YCTaHOBIIEHHBIM
3HAYCHUSIM.

KitroueBbie MpenMyIecTBa UCII0Ib30BaHNs KOCBEHHBIX apaMETPOB:

MIPOCTOTA U HAJIE)KHOCTh U3MEPEHUI WIIM PACUETOB;

COKpalIEHUE U3IEPIKEK;

0oJ1ee BBICOKAsl 4aCTOTa MOHUTOPHHTA MIPH TEX K€ WJIM MEHBIIIUX 3aTpaTax;

OoJIbIIIee KOJIMYECTBO TOUEK U3MEPEHMI/0TOOpa MPOO MPH TEX e WIIM MEHBIIUX 3aTpaTax

BO3MOXHOCTbh OOHApYXEHUS YCIOBUM, OTIIMYHBIX OT HOPMAJIbHBIX, HAIPUMEP, U3MEHEHUE
TEeMIIepaTypbl TOPEHUS AJSl MPEAYNPEXKICHUS O MOTCHIIMAIBHOM YBEJIMYEHHH BBIOPOCOB
JUOKCUHOB;

MEHblIee HapylleHue, AecTabuin3aus TEXHOJIOTHYECKOro MpoIecca Mo CPaBHEHHUIO C
IIPSAMBIMHA U3MEPEHUIMU;
0oJiee pa3HOCTOPOHHEE MPUMEHEHUE, B YAaCTHU, U3MEPEHUsl TeMIepaTyp SBISETCS
MNOAXOMSIIUM JJIi OLEHKH HECKOJbKHX BOMNPOCOB, TaKHX, Kak 3HEProd3p¢eKTHUBHOCTD,
BBIOPOCHI 3arpS3HSIONIMX BEIIECTB, TEXHOJIOTMUECKHUI MPOIECC U KOHTPOJIb ChIPhSI.
K oCHOBHBIM HemocCTaTKaM HCIIOJIb30BAHUsI KOCBEHHBIX NapaMeTPOB OTHOCATCS
CIEAYIOLIHNE:
NOJIy4eHHEe (B HEKOTOPBIX CIy4asix) TOJIbKO OTHOCUTEIBHOM, a HE a0CONIOTHOM BEJIMYMUHBI

JIOCTOBEPHOCTh MOTEHIMAIBHO OrpaHWYEHA OMPEJEICHHBIM JUana3oHOM pPaboumx
YCJIOBUU 3KCIUTyaTalluu;
MOTEHIMAIBHO 00Jiee HU3KOE JIOBEpUE OOIIECTBEHHOCTH K KOCBEHHBIM MapaMeTpaM o
CPaBHEHHUIO C MPSIMbIMU U3MEPECHUSIMU;
B HEKOTOPHIX cllydasx 0oJjiee HHU3Kas TOUHOCTh U3MEPEHHI MO CPABHEHUIO C MPSIMBIMU
W3MEPECHUSIMU;
HEBO3MOXKHOCTh X MCIOJIb30BaHUA B IIPABOBBIX MPOLIEAYPAX.



[IpuMeHeHre KOCBEHHBIX MapamMeTpoB HE BCErjla BO3MOXKHO, U OHO MOXET OBITh
OTIpaBAaHO TOJIHKO B OTHOIIEHUH HEKOTOPHIX YCIOBUI TEXHOJIOTHIECKOTO MpoIecca.

KocBeHHbie mapaMeTpsl YCIOBHO MOAPA3/CICHBI HA TPU KATETOPUU B 3aBHCUMOCTH OT
CTETICHU KOppEeNnuH (B3aMMOCBSI3M) MEXIy HHTEPECYIOIIMM IapaMeTpOM BHIOPOCOB W
KOCBEHHBIM TTapaMETPOM:

KOJIMYECTBEHHbIE KOCBEHHbBIE MTAPaMETPHI;

KauyeCTBEHHBIC KOCBEHHBIC MTAPAMETPHI;

WHIMKAaTOPHbIE KOCBEHHBIE TTAPAMETPHI.

KonudecTBeHHbIE KOCBEHHBIE MapaMeTPhl Tal0T HAJIC)KHYIO KOJTUICCTBEHHYIO KapTUHY
napamMeTpoB BEIOPOCOB/COPOCOB U UX U3MEPECHHE 3aMEHSIET COO0H TIPSIMbIE U3MEPEHHS.

KauecTBeHHBIE KOCBEHHBIEC TApAMETPHI JAOT HAICKHYIO KAUYeCTBEHHYIO HH(DOPMAIIHIO O
COCTaBe BHIOPOCOB.

NuaukatopHble KOCBEHHBIE MTapaMeTphbl Aat0T HH(GOpMAIUIO 00 SKCIUTyaTallui yCTAHOBKHU
WIH XOJI€ TEXHOJOTHYECKOTO Mpolecca M, COOTBETCTBEHHO, OPUEHTUPOBOYHBIE JAHHBIE O
BBIOpOCcax/cOpocax.

[TapameTpsl TOKCHYHOCTH — Oc00asi Tpymnmna KOCBEHHBIX HapameTpoB. M3mepeHue
TOKCUYHOCTH O3HAYaeT OIpe/iesieHne KOJMYECTBA BEIIECTBA B BOJHON MJTU BO3IYIIIHON Cpesie
, ICCTBYS B KOTOPOI OHO BBI3BIBACT pa3iMuHbIe (POPMBI TOKCHUECKOTO MpoIiecca.

1.3.2.2.2. Merox MaTepHaIbHEIX OaJIaHCOB

MOHUTOPUHT MaTepHaNIbHBIX 0aJaHCOB SIBJSETCS METOJO0M, MO3BOJISIONIUM YUUTHIBATh
MOCTYIJICHUE, HAKOTUICHHE, MPOU3BOJICTBO, BBIXO/I, & TAK)KE TCHEPUPOBAHUE WIIH PA3PyIICHHE
paccMaTpUBaeMbIX BellecTB. BHIOPOCH U COPOCHI B OKPYIKAIOIIYIO CPEAY U TEXHOJIOTHUUECKHE
OCTaTKM PACCUMUTHIBAIOTCS HA OCHOBE pa3HUIBI B OanaHce. MarepuanbHbie OalaHCHI
UCIIOJIB3YIOTCS JIJIsI OLIEHKU BBIOPOCOB, COPOCOB U 00pa30BaHUsI TEXHOJIOTHYECKUX OCTATKOB
OT TPOW3BOJACTBEHHOTO OOBEKTa, MPOIECCa HIW TEXHOJIOTHYECKOTO TOJpa3IeieHusI.
MarepuanbHpie OalaHChl UCIOIB3YIOTCS TOJBKO B CIydae, KOTJla OMpENeNIeHbl TOYHBIE
3HAYCHUS MMOCTYIUICHUS U yAAJICHUS MaTepUAIOB M UX KOJIMYCCTBCHHBIC TTapaMeTPHI.

Hcnonp30Banre METO/Ia MaTEPUATIBLHOTO OallaHCca SBISIETCS TIOJIE3HBIM HHCTPYMEHTOM
JUISl aHaJIM3a YPOBHEW SMHUCCHI B aTMOc(epy U NOTJIOIIECHHs, HanpuMep, OanaHc pTyTH Ha
XJIOPHO-IIEIOYHON YCTAaHOBKE C PTYTHBIMH 3JI€MEHTaMHU.

1.3.2.2.3. KoappumuaerTr BEIGpOCOB/COpOCOB ((hakTOpEI SMICCHH)

Koadduimmentsr BEIOpOCOB/cOpOCOB (yAenbHBIE BRIOPOCH U COPOCHI) — 3TO YUCICHHBIC
KOd(PUIIMEHTBI, KOTOPHIE YMHOXAIOTCSI HAa ypPOBEHb MPOU3BOJUTEIBbHOCTH
TEXHOJIOTHYECKOTO MPOIecca WK Ha MPOIMYCKHYIO CITOCOOHOCTh IPOMBIIIUICHHON YCTaHOBKH
(HampuMep, BBIMYCK MPOIYKIIMU, BOJOTOTPEOICHUE U T.I1.) C IEJIBI0 ONPENCIICHUS YPOBHS
BHIOPDOCOB U cOpocoB mpenanpustus. JlanHble KOPPGUIMEHTH HCHONB3YIOTCS B
MIPEAMOI0KEHUH O TOM, YTO BCE MPOMBINIJICHHBIE YCTAHOBKH, BBITYCKAIOIINE aHATIOTUIHYO
IPOJIYKIMIO TIOCPEIICTBOM OJHOTHITHBIX TEXHOJOTMYECKUX MPOLECCOB, UMEIOT CXOJHBIC
XapaKkTepUCTUKH BbIOpOcOB M cOpocoB. KoadduuueHtsl BpIOPOCOB/COPOCOB MIMPOKO



UCIIONB3YIOTCS JUISl OMNpENeNeHUs] YPOBHA MPHUPOJIOOXPAHHBIX TUTATEXEU IS MajbIX
MIPOMBITIUICHHBIX YCTAaHOBOK, a TAKKE HEOPTaHM30BAHHBIX BEIOPOCOB.

KoadpumueHTs BHIOPOCOB/COPOCOB OOBIYHO OMPEACISIOTCA 110 pe3yabTaTaM
TECTHPOBAHMS OTMPEACICHHBIX THUIIOB TEXHOJOTHYECKOrO OO0OPYJIOBaHMS, KOHKPETHOTO
MCTOYHHKA (HAIpUMeEp, KOTJIOB, pa0OTAIOIIMX HA ONPENEIEHHOM BUE TOILJIMBA).

B npaxrtuxke, mexaynapoansiii ctangapt EN ISO 11771: 2010 ycranaBnuBaet oOuuii
METO/I OTIPECIICHUS U TIPEICTABICHNUS YCPEIHEHHBIX 10 BPEMEHH MAaCCOBBIX BBIOPOCOB OT
KOHKPETHOW YCTaHOBKM WJIM psAJa YCTAaHOBOK (WM OOHIero TUma HCTOYHUKA) C
MCITOJIb30BAaHUEM JaHHBIX, COOPAHHBIX MYTEM U3MEPECHHM, U YCTAHOBIICHHUS

WHTEHCUBHOCTH MACCOBBIX BHIOPOCOB ITyTEM OJJHOBPEMEHHOTO M3MEPEHUS KOHIIEHTpAIU!
M pacxojia ra3a C WCIO0JIb30BAHUEM CTAHIAPTHU3UPOBAHHBIX PYYHBIX HJIM aBTOMATHUYCCKHUX
METOJIOB, a TAaK)KE OIICHKU HEOMPEICTICHHOCTH N3MEPECHHUI;

YCPEIHEHHBIX 10 BPEMEHU 3HAUYEHHUsI YACIBHOTO BHIOpPOCA ISl KOHKPETHOM YCTAaHOBKH
WJIH PsAJIa YCTAHOBOK M CBSI3aHHBIE C HUMH XapaKTePUCTUKUA HEOTPEICTICHHOCTH;

CUCTEMBbI YIIPaBJICHUS KAYECTBOM JIJIsi COJIEUCTBUS MPOIECCY 00ECTICUCHHS U TTPOBEPKHU
KauyecTBa MHBCHTApU3AIUH.

OCHOBHBIM KpUTEpHEM, BIUAIONIMM Ha BBIOOP KOd(duineHTa BHIOPOCOB, SABISETCA
CTEIIEHb CXOJICTBA MEXy 00OpYJOBaHUEM HJIM MPOIECCOM, BRIOPAHHBIM TP MPUMECHECHHUH
ko3 urnuenTa, U O0O0OPyJOBAaHHEM HJIH IPOIECCOM, H3 KOTOPOro OBLT IOJYYEeH
KO2(PUIIUEHT.

KosddunmenaTsr BHIOPOCOB, MOTyUECHHBIE HA OCHOBE M3MEPECHHUU I KOHKPETHOTO
npoliecca, MHOTJa UCTIONbB3YIOTCS JIJIsl OLICHKH BHIOPOCOB Ha JIPYTUX YCTaHOBKAaX.

1.3.2.2.4. NnB1e MeToaBI

TeopeTnyeckne M CIOXKHBIE YPAaBHEHUS WU MOJEIM HCIOJB3YIOTCA JJIS OLICHKH
BBIOPOCOB OT MPOMBINIUICHHBIX MPOIECCOB. J[OMyCcKaeTCs OCYMIECTBIIATh OICHKY MyTeM
pacyeToB Ha OCHOBE (PM3MKO-XMMHYECKUX CBOMCTB BelleCTBa (HampuMep, JaBJIeHUs mapa) u
(hU3UKO-XUMHUUECKUX COOTHOIIEHUN (HampumMep, 3aKOHa UJIealIbHOTO rasa).

Hcnmonb30Banre MOJAENEH M CBS3aHHBIX C HUMH PAcUYeTOB TPeOYyeT HAIMYHS BCEX
HEOOXOAMUMBIX COOTBETCTBYIOIIUX BXOJHBIX JaHHBIX. OOBIYHO MOJENIH JAIOT Pa3yMHYIO
OIICHKY B CITy4asiX, KOT/Ia:

Mopenu ocHOBaHBI Ha JOCTOBEPHBIX MPEIOIOKEHUIX, KaK MOKa3ajdu MPEeIblayue
MIPOBEPKH;

IpHCYIasi UM HEOMPEEICHHOCTh JOCTATOYHO MaJa;
pPSAJOM C HUMH TMPEACTABICHBI COOTBETCTBYIOIIME pPE3YJIbTAaThl aHAaIU3a
YyBCTBUTEIHHOCTH;
00BbeM MOJIeNIM COOTBETCTBYET PACCMOTPEHHOMY CITy4alo;
WCXOJTHBIC TAHHBIE HA/IC)KHBI M COOTBETCTBYIOT YCIOBUSIM YCTaHOBKH.

1.4. ObecneueHrEe Ka9eCTBA TAHHEIX



OObecneyenrne KayecTBa JAHHBIX SBISIETCS HEOTHEMJIEMOM YacThIO Mpollecca
MOHHUTOPHUHTA U HMMEET pellalplnee 3HaYCHHUE IS MOJYy4YeHHUs JOCTOBEPHOW U MOJIE3HOU
uHpopmaruu. HajexHble JaHHBIE MO3BOJAIOT MPOBOJIUTH OOBEKTHBHBIE AHAIHM3BI U
o1leHUBaTh YP(HEKTUBHOCTH PA3TUIHBIX METOJI0B KOHTPOJISI BLIOPOCOB.

KauecTBO JaHHBIX Takke BIUSET HA MPUHITUE PELICHUI OTHOCUTEIBHO JOMYCTUMBIX
ypOBHEH BBIOPOCOB, MpeNOTBpalleHus aBapuil u npouee. Ecnu maHHbIE HEHANIEKHBI WIH
HETOYHBI, BOBHUKAET PUCK MPUHSITHUS HEPABUIBHBIX PEIICHUHN, KOTOPhIE HETAaTUBHO BIIMSIOT
Ha OKPYKaIOILYI0 CPEly U 3I0POBbE HACETICHUS.

BaxxHocTh o0ecrieueHns: KadyecTBa JaHHBIX MPOSBISIETCS Ha MPOTSKEHUH BCEH LIETTOUKHU
MPOU3BOJICTBA, HAYMHASI OT cOopa U 3amucu nHbopManuu 10 ee 00padoTku 1 aHanmm3a. Jaxe
caMble TEpPeOBbIE METOJbl MOHUTOPHHTA CTAHOBATCS OECMOJIE3HBIMU, €CJIU JaHHbIC, Ha
KOTOPBIX OHU OCHOBAHBI, HEJOCTOBEPHBI UM HEKAYECTBEHHBI.

OObecrnieyenne KayecTBa JAHHBIX SIBISETCS HEOTHEMIJIEMON 4acThlO JIOOOTO THUIA
MOHHUTOPUHIAa W UrPaeT KIIUYEBYIO POJb B NPUHITUM PEIICHUA W TPENOTBpalleHUU
HEOJIaronpUATHBIX MOCIEACTBUM 1Tl OKpY Karolel cpeibl U OOIIeCTRa.

JlaGoparopuu, NpoOBOASIINE UCTIBITAHUS, TOBEPKY, KATMOPOBKY U3MEPUTEIIBHBIX CUCTEM,
HEOOXOJMMO TPONTH aKKPEIUTAINIO, BaJUIAIMI0 METOJ0B OOpabOTKH JaHHBIX, OICHKU
HEOMPEJETCHHOCTH H3MEPEHUN M TMPEJACTaBICHHUS PE3YyJbTaTOB B COOTBETCTBUU C
JEHUCTBYIONUM 3aKOHOIaTeIhCTBOM PecryOnmku Kazaxcran. Akkpenutaiius oOecrieunBacT
€IUHYI0 UHTEPIPETALUIO CTAHIAPTOB U FAPAHTHPYET KAYECTBO MU3MEPEHUI U IMOIYy4YaeMbIX
JAQHHBIX, YTO BAXXHO JJIi OOCCICUCHHS HAJEKHOCTH U JOCTOBEPHOCTH PE3yIhTATOB
U3MEPEHUN U MOBBIIIEHUS JOBEPUS K MOJYUYEHHBIM JaHHBIM.

K Baxxneimmm TpeOOBaHMAM K pe3yJbTaTaM U3MEPEHUN COAEpPKaHUS 3arps3HAIONINX
BEIIIECTB B MPOMBIIUICHHBIX BBIOPOCAX OTHOCATCS OOBEKTUBHOCTH, JOCTOBEPHOCTH H
TOYHOCTh, TOCKOJbKY TMpaKTUYeCKass 3HAYMMOCTb OTUX U3MEPEHUH U CHUCTEMBI
MPOU3BOJCTBEHHOIO 3KOJIOTMYECKOr0 MOHUTOPUHIA B IIEJIOM OIPEAENSIETCS CTENEHbIO
JIOBEpUS K pe3yIbTaTaM U3MEPEHUN U BO3MOKHOCTBIO UX CPAaBHEHUSI C Pe3yIbTaTaMM JAPYTHUX
NpEeANpUATUNA, CEKTOPOB, PETHOHOB, T.€. HMX COMOCTaBUMOCTHIO. (OOBEKTUBHOCTH
uHdopManu obecrieunBaeTcd NPUMEHEHHUEM AaBTOMATUYECKUX CPEJCTB H3MEPEHUN,
paboTarolKuX B HEMPEPHIBHOM PEKUME MPU OTCYTCTBUU BIIMSHUS YeIOBEUECKOTO (hakTopa.
JIOCTOBEpHOCTh ONpEAENseTCd NPUMEHEHHEM KOMIUJIEKCAa CpEICTB M METOJOB,
00ecreYnBaOIINX METPOJOTHUECKYIO0 MPOCIEKUBAEMOCTh PE3YyJbTaTOB HM3MEPEHUH K
MEPBUYHBIM TAJIOHAM COOTBETCTBYIOIICH (PU3MUECKON BETUIMHBI.

[TpobGsemMa cOMOCTaBUMOCTU PE3YJIbTATOB M3MEPEHUI COJEpKaHUS 3arpsi3HSAIOMINX
BEIIECTB B CJIOKHBIX Ta30BBIX CpellaX, OTJIMYAIOMIMUXCA K TOMY K€ ISl Pa3JInYHbIX
MCTOYHUKOB 3HAYECHUSIMHM TaKHX MMAPAMETPOB, KAK COAEPKaHUE MAPOB BOJBI, TEMIEPATYPA,
JABIICHUE U Tp., PEIIaeTcsl MyTeM MPUBEACHUS PE3yIbTaTOB U3MEPEHUS K HOPMalIbHBIM



ycinoBusiM (kak mpaBuiio 3To Temnepatypa 0 °C, nmaBnenue 101,325 xIla, cyxoil ras,
coJiep KaHue KUCIOpOAa, PEKOMEHIOBAHHOE B COOTBETCTBYIOUIUX OTPACIIEBBIX CIIPABOYHHUKAX
o HJT).

Jyist TOrO, 4TOOKI TaHHBIE, COJIEPKAIITUECS B OTUETaX, MOTJIA UCTIOb30BaTHCS B IIPOIIECCE
MPUHATHS PEIICHUH, OHM JOJDKHBI OBITh JOCTYMHBIMH M KOPPEKTHBIMHU (B Mpemenax
yYKa3aHHOW MOTPEUTHOCTH).

1.5. Yder ycnoBmit H3MepeHHH P HOPMAIHLHOM 3KCILTyaTaI[HOHHOM PEXHMME H IIPH

OTJIMYHBIX OT HOPMAJIBHOM KCIUTyaTallHOHHON Harpy3Kd
JIist HempepBhIBHBIX M3MEPEHHI pe3ybTaThl MOHUTOPHHTA OyIyT OXBaThIBaTh Kak

HOpMaJbHBIE YCIOBHUSI pabOThI, HOPMaIBHBINA dKCIUTyaTarmoHHbi pexxuM (NOC — normal
operation conditions), Tak ¥ OTIMYHbBIE OT HOPMAJIBHBIX YCIOBHM pabOThI, IKCILUTYaTaI[HOHHOM
Harpy3ku (OTNOC — Other Than Normal Operation Conditions). CiaegoBaTeiabHO, KpUTEpUU
ST KIacCU(PUKAMKM PA3IUYHBIX YCIOBHH OKCIUIyaTallUd YCTAHOBKU JIOJDKHBI OBIThH
YCTaHOBJICHBI 3apaHee, YTOObI 3HaYEHUsI MOTJIM ObITh ycpeaHeHbl oTaenbHo st NOC u, npu
HeoOxoaumocTu, Takxke s OTNOC, ecnu pe3yabTaThl HaXOISITCS B Ipenenax
OTIpeeNIeHHOr0 (KaJuOpOBOYHOI0) IManazoHa. DTO TapaHTUPYET, YTO YKa3aHHbIE CPEIHUE
3HAYEHHS OTHOCATCS TOJIBKO K COTIOCTABUMBIM yCIIOBHUSM IKCILTyaTaIlHH.
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Pucynoxk 1.2. [Ipumepsl TOro, Kak YpoBHU BBIOPOCOB MOTYT MEHSTHCS C T€UECHUEM
BpemeHHU. McTouHuK: [6]

B nmpumepax, npueaeHHbIx Ha pucyHke 1.2, NOC u OTNOC u cOOTBETCTBYIOLINM
PEXUM MOHHTOPHHTA MOXKHO PE3IOMUPOBATH CIEAYIOIINM 00pa3oMm:

1. ITporecc A mpencrapnseT co0oi oueHb CTaOUIbHBIN mporiecc. [Ipeamnonararoniuii
npeodiaianue HopMaabHOU AKcIuryataiimoHHoi Harpy3ku (NOC). Pesynbratsl u3MepeHuit



OyIlyT OJAMHAKOBBIMU HE3aBUCHUMO OT TOTO, KOTJa OHU MPOBOAWIHNCH. JlOMOTHUTENbHbBIE
NEPUOINYECKUE U3MEPEHHUSI OCYIIECTBIIAIOTCS C MUHUMAIbHOW YaCTOTOM.

2. Ilpomtecc B mpencrapisieT co0oi mpuMep ¢ YepeAYIOIIUMUCS, HO CTAaOMIHLHBIMU
BBICOKUMHU M HU3KUMH YPOBHSIMH BBIOPOCOB, KOTOPBIC THUIHMYHBI ISl IIUKIUYECKUX WIIU
nepuoauyeckux mnpoueccoB. Ilpeamosaras, 4To Bech NpOLECC NPEACTABISIET COOOMU
HOPMAJIbHYIO AKCILTYyaTallMOHHYIO HArPy3Ky C IBYMs pa3IuYHbIMUA YPOBHSIMH BBIOPOCOB.

BriOpanHblii mOAXO0A K MOHUTOPUHTY OyJET 3aBUCETh OT MPOJOIKUTEIHLHOCTH
OTZIEIBHBIX (ha3 BRIOPOCOB M KOHKPETHBIX TPEOOBAHMI pa3penieHusl.

Ecau mpoBoasTcs HenpepbiBHbIE U3MEPEHUST BBIOPOCOB, JIETKO KOJIMYECTBEHHO
OTIpEeNIeTUTh OOIINI CpeHUN YPOBEHb BEIOPOCOB, C yU€TOM YPOBHS BBHIOPOCOB MJIsi KaXKIOM
OTIIETBHOU a3kl (HanpuMep, MOHUTOPHUHT Ha KaXKJIOM ra30Xxo0/ie).

Ecnu npoBoAsTCS NEpUOINYECKHE U3MEPEHUS, HEOOXOAUMO 3apaHee YTOUHUTh, CIETYET
JIU OTIPENIEeTISATh OOIIMM CpeTHUN YPOBEHBb BHIOPOCOB (HAIIPUMED, JIs OLIEHKH HArpy30K) WU
YpPOBE€Hb BBIOPOCOB ISl KaXJA0W OTAeiabHOW (a3pl. B maHHOM ciiyudae 1enecooOpa3Ho
IPOBOJUTH U3MEPEHUS BO BpEMsI JIBYX pa3HbIX (pa3 BEIOPOCOB MapasuiesibHO.

3. [Ipouecc C npencrapisgeTr coO0KH OTHOCUTENBbHO CTAOMIIbHBIN IPOLECC CO CIyYalHBIMU
KOPOTKMMH, HO BBICOKMMHU NHUKaMu. JlaHHas cUTyalusi MOKET COCTOSITh M3 PEryJIsIPHBIX
MMKOB, KOTOPBIE BCEr/Ja BO3HUKAIOT MOCJIE€ OMNPENEICHHOW Mephl, HalpUMep, BO BpeMs
3aIrycKa mpoiiecca J1u00 ero OCTaHOBKH.

[Ipu ompenenenuu TpeOOBaHUN K MOHUTOPUHTY CJIEAYyeT YYUTHIBATH BKJIAJl MMUKOB B
oOmuit BEIOPOC M UX OTCHIIMATIEHOE BO3ICHCTBHE HA OKPYIKAIOIIYIO CPEy.

HenpepbiBHbIE N3MEPEHUST OXBATHIBAIOT KAK MUKH, TAK U IPOMEKYTOUHBIE MTEPUOJIbI U
MO3BOJISAIOT pPa3inyaTh HOPMAJbHBIA SKCIJYAaTALMOHHBIA PpPEXHUM W OTIUYHBIA OT
HOPMAaJIbHOTO KCIUTYaTallHOHHOTO PEeKUMa.

4. Ilpouecc D mpeacraiseT coO0i 04eHb M3MEHYUBBIN MPOIECC U MPU 3TOM HEOOBIYHOE
pabouee cocTosiHre (OTINIHOE OT HOPMAIBHBIX YCIOBUN PabOTHI).

B nannom ciyyae 1enecooOpa3HbIM CUMTAETCS MPOBEJACHUE HEMPEPHIBHBIX U3MEPEHU.

MainoBeposaTHO, YTO MEPUOAUYECKUE U3MEPEHUS OYIYT HCIOIB30BATHCS ISl BHIOPOCOB
Takoro Tuma. TOJbKO B TOM CiIy4ae, €Clid BKJIaJ B 0OLIMe BEIOPOCH YCTAHOBKH OYEHBb HU3OK,
WM €CJIM, HECMOTPSI Ha KOJEeOaHMsl, 0)KHIA€TCsl, YTO YPOBHH BBIOPOCOB OYJIyT MOCTOSIHHO
Hmwke HJIB, MoxeT okazarbcs 1ienecooOpa3HbIM pa3paboTaTh IJIaH U3MEPEHUM, KOTOPBIN
rapaHTUPYET BBIMOJHEHUE U3MEPEHHUM B IEPUO/Ibl CAMBIX BHICOKUX YPOBHEN BHIOPOCOB.

1.6. IIpaBoBast OCHOBa JUI1 KOHTPOJIA IPOMBINLICHHLIX BRIOPOCOB

Peanuzanust TpeOOBaHUN MO OCHAIIEHUIO CTAIIMOHAPHBIX MCTOYHUKOB BHIOPOCOB |
kateropun ACM B TPUHATHIX 3aKOHOJATENHHBIX aKTaX HEBO3MOXKHA 0e3 pa3paboTKu u
OPUHATHS KOMIUIEKCA HOPMAaTUBHO-IIPABOBBIX U HOPMATUBHO-TEXHUYECKUX TOKYMEHTOB, B
KOTOPBIX CPOPMYTUPOBAHBI OCHOBHBIE TEXHUYECKHE W METPOJOTHUYECKHE TpeOOBaHUS K
ACM, cpeacTBaM U METOJaM MX UCIIBITAaHUS U TTOBEPKHU, TEXHUUECKUM CPEJICTBAM (PUKCALIUU
U niepeiaur nH(pOpMaluu B rOCYIapCTBEHHBIN peecTp 00bEKTOB, OKA3bIBAIOIIUX HETATUBHOE



BO3JICHCTBUE Ha OKpyXkaroliyto cpeay. IIpoBenenue onepatopamMmu 0OBbEKTOB MOHMUTOPHHIA

AMHUCCHUI B OKPYKAIOIIYIO CPEAY PETYIHPYETCS HOPMAMH SKOJIOTHYECKOTO 3aKOHOAATEIbCTBA
, B TOM 4HcClie yTBEpKIAeHHbIMU [33].

2. Merononornas onpeAeieHna HaWTyqIIuX JOCTYIMHBIX TEXHUK
[Ipouenypa onpeaeneHrs HAUTYUIINX JTOCTYMHBIX TEXHHUK NI 00JACTU MPUMEHEHUS

Hacrtosmero cnpaBoyHuka mo HJT oprannzoBana HAO "MexyHapOoIHBIM LEHTP 3€TECHBIX
TEXHOJOTMH W HMHBECTMUMOHHBIX MNpoekToB" B nuue bropo HAT (manee — Llentp) u
TeXHUYECKOW paboueil rpymnmoil mo BompocaM pa3paboTku crnpaBouHuka mo HJIT

MOHUTOPUHT IMUCCUN 3arPSI3HSIONINX BEIIECTB B aTMOC(HEPHBIN BO31yX U BOJHBIE OOBEKTHI"

"

B COOTBETCTBUH C MOJIOXKEHUSAMHU [ [paBur.

2.1. JerepMuHAus, IPHHIAIE I0A00pa

JlerepMuHanus TEXHUK B KAUECTBE HAMJTYUIIUX JOCTYIHBIX OCHOBBIBAETCSA HA MIPUHIIMIIAX
U KPUTEPHUSIX B COOTBETCTBUU C TPEeOOBAHUAMHM DKOJOTHYECKOro Kojaekca. Meromomorus
omnpeAeieHUs TEXHUKH B Kaue€CTBE HAWIYUIlled IOCTYNMHOW OCHOBBIBAETCS Ha MOAOOpE U
CPaBHEHHUHU AaJbTEPHATHUBHBIX TEXHUK, MPUHATBIX B KAuE€CTBE TEXHUK-KAHIHAATOB B
HaWJIy4lIue JOCTYIHbIE TEXHUKU, 00ECICUNBAIONIUX UCIOJHEHHUE IeJel MPeanpusiTus u
TOCYJJapPCTBEHHBIX YIIOJIHOMOYEHHBIX OPTraHOB B OO0JACTH OXpPaHBl OKPYXKAIOIIEH Cpebl.
OnpeneneHne TEXHUK-KAHAWAATOB OCHOBBIBAETCS Ha pPe3yJbTaTaX KOMIUIEKCHOTO
TEXHOJIOTHYECKOTO ayJuTa U aHalln3e MEXKITYHApPOJIHOTO OIbITA C YUYETOM HEOOXOAMMOCTH
000CHOBaHHOM aJlanTalliy K KIMMaTHYECKUM, SIKOHOMUYECKUM, YKOJIOTMUYECKUM YCIOBUSM U
toruBHOUW 0aze Pecmybmmkm Kazaxcran, oO0yclaBIuBalOmMMUM TEXHUUYECKYIO H
HKOHOMHUYECKYIO JOCTYITHOCTh HAMITYYIIUX JTOCTYIHBIX TEXHUK B 00JaCTH MPUMEHEHHUS.

[TpuHIMnel noA00pa HAUTYYIINX JTOCTYIHBIX TEXHUK OCHOBBIBAIOTCS HA COOIOJICHUU
MOCJIETIOBATEILHOCTH JEHCTBUNM TEXHUUYECKUX PabOYMX TPy U 3aMHTEPECOBAHHBIX CTOPOH
M0 YYETYy W aHAJIN3y KPUTECPUEB ONPEACIECHUS] TEXHUK B KaUECTBE HAWUIYUIIUX JOCTYITHBIX
TEXHUK:

1. Onpenenenre KIOUEBBIX AKOJOTHYECKUX MPOOJIEM JJIl OTPACIH C YYETOM dIMHUCCHIM
MApKEPHBIX 3arpA3HSIOMINX BEIIECTB.

Mertona onpeaeneHus nepeyHs MapKepHbIX BEIIECTB OCHOBBIBAJICS MPEUMYIIECTBEHHO Ha
W3y4YEHUH MPOEKTHOM, TEXHOJOTMYECKOW JIOKYMEHTAlUU U CBEJACHHH, MTOJYYEHHBIX B XOJI€
npoBeaeHHoro KTA npeanpustuii B o61acTu mpuMeHeHus crpaBodHuka mo HJIT.

N3 mepeuHs 3arps3HSAIOMIMX BEIIECTB, MPUCYTCTBYIOIIMX B AMHUCCHUSAX OCHOBHBIX
MCTOYHHMKOB 3arps3HEHNs, ObUT ONpeIeNICH MepeueHb MapKEPHBIX BEIIECTB MPHU YCIOBUU UX
COOTBETCTBHUS CIEAYIOIINM XapaKTEPUCTUKAM:

BEILIECTBO XapaKTEPHO ISl pACCMATPUBAEMOI0 TEXHOJIOIMYECKOTO TTpoliecca (BEIIecTBa,
000CHOBaHHBIE B MPOEKTHON M TEXHOJIOTHYECKOMN IOKYMEHTAIMN );

BEIIECTBO OKa3bIBAET 3HAYMTEIBHOE BO3JICHCTBHE HA OKPYKAIOIIYIO cpeay U (Win)
3I0pOBhE HACEJEHUS, B TOM YHUCJE 00JIaiatoliee BhICOKOM TOKCHMYHOCTBIO, TOKa3aHHBIMU



KaHIIEPOT€HHBIMU, MyTareHHbIMH, TEPATOTC€HHBIMU CBOMCTBAMH, KYMYJISSTUBHBIM 3 (HEKTOM,
a TAK)KE€ BEIIECTBA, OTHOCSIUINECS K CTOMKUM OPTaHUYECKHUM 3arpsi3HSIOIINM BEIIECTBAM.

2. OmnpeneneHue U ONMHUCAHUE TEXHUK-KAHJIMAATOB, HANIPABICHHBIX HA PEUICHUE
HKOJIOTHYECKUX MPOOIJIEM OTpaciu.

[Ipu onpeneneHNH TEXHHUK-KAHAMIATOB, HAMPABIECHHBIX HA PELICHUE SKOJOTMYECKUX
npoOJieM OTpaciiv, COCTAaBISETCA TMEpeuYeHb TEXHUK-KAaHIUJATOB M3 HMMEIOIMHUXCS B
Pecnyonukn Kaszaxctan u B MHpPOBOM cooOimiecTBe. Jlanee CIHCOK pPaHXHUPYETCS IO
BO3MOKHOCTU NMPUMEHEHUsI Ha CYIECTBYIOIICH W/WIW HAa HOBOW YCTAaHOBKE B YCIOBHUSX
PecnyOnuku Ka3zaxcran u yka3bIBalOTCsl apryMEHTHUPOBAHHBIE IOBOJABI O BO3MOXXHOCTH WJIU
HEBO3MOYKHOCTH MX IPUMEHEHUS.

3. OueHka, aHaJIu3 U CPABHEHUE TEXHHUK-KAHAMIATOB B COOTBETCTBUU C KPUTEPHUSIMH,
MIPUBEICHHBIMU B 1. 2.2 HacTosiuiero cupaBounuka no H/IT, u Ha ocHOBaHWU YCTaHOBJIEHUS
YCJIOBUH, MPU KOTOPBIX OBUIM JOCTUTHYTHl YPOBHHM 3KOJIOTHYECKOU 3(DPEKTUBHOCTH, C
BBISIBJICHUEM TE€PEUHS] TEXHUK, YAOBJIETBOPSAIOUIUX KPUTEPUAM HAWIYUYIIUX JOCTYIHBIX
TEXHUK.

[Ipu ouenHke, aHanu3e U CPaBHEHUM TEXHHUK-KAHAWAATOB B HAWIYYIIHE JTOCTYIHBIE
TEXHHUKH COOJIIOJIaeTCsl CIeAYIOIIas 0CIe10BaTEIbHOCTh JIEHCTBUI:

1) 17151 yCTaHOBJIEHHBIX TEXHUK MPOBOAMUTCS OLICHKA KaueCTBA KOHTPOJIS 32 SMUCCUIMU U
MOCJIENYIOIIUM YPOBHEM BO3JEHCTBHS Ha Pa3JIMYHBIE KOMIIOHEHTBHI OKPY Karoleld Cpelsbl,
YpOBHEM MOTPEOJIEHUS PA3IUUHBIX PECYPCOB U MAaTEPUAJIOB;

2) oleHKa MpH HATMYUHM HEOOXOAMMOM MH(OpMAIUHU 3aTpaT Ha BHEJIPEHUE TEXHUK U
coJiepkaHre 000pyIOBaHUS, BOBMOXHBIE JIbIOTHI U MPEUMYIIIECTBA MOCIIe BHEAPEHUS TEXHUK
, IEpUOJT BHEIPEHUS;

3) o pe3yipTaraM OLUEHKH M3 YCTAHOBJICHHBIX TEXHHUK OCHOBHOT'O TEXHOJIOTHYECKOIO
MpoIiecca BEIOUPAIOTCS] TEXHUKU:

o0ecrneurBaoIre KOHTPOJIb SMUCCUH, PEAOTBPAIlEHNE WM CHUKEHUE BO3/IEUCTBUS Ha
KOMITOHEHTBI OKpY>Karolleil cpe/ibl;

BHEJIPEHUE KOTOPBIX MPUBEIET K JOJKHOMY YPOBHIO KOHTPOJISI SMUCCUM U KaK CIIECTBUE
CYIIECTBEHHOMY YMEHBIIECHHUIO OOBEMOB BBIOPOCOB JAPYTHUX 3arps3HSAIONIMX BEUIECTB,
COpOCOB 3arpsI3HEHHBIX CTOYHBIX BOJI, MOTPEOJIEHUSI PECYPCOB, MHBIX BHUJIOB HETaTHBHOTO
BO3JICVCTBUA HA OKPYKAIOIIYIO CPEAY U YMEHBIICHUIO PUCKA JJI 3J0POBbsI HACEJICHUS BBIILIE
MPUEMIIEMOTO UJTU AOMYCTUMOTO YPOBHS;

BHEJIPEHUE KOTOPHIX HE MPUBEACT K YpE3MEPHBIM MaTepUabHO-(GUHAHCOBBIM 3aTpaTaM (
C YYETOM BO3MOXKHBIX JIbTOT U IPEUMYILIECTB NPU BHEJIPEHUN);

UMEIOIIKE TPUEMIIEMBIE CPOKH BHEAPEHHUS.

4. OnpeneneHue ypOBHEW HAUIYyYLIEW SKOJOTMYECKOM PpPE3YJIbTATUBHOCTH,
oOecrieunBaeMoi HaWTydIlel JOCTYITHON TEXHUKOH (BKIIFOYAsi TEXHOJIOTHYCCKUE TTOKA3ATEIH
amuccuii, cBsizanubie ¢ HIT).



TepMun "Hawnnydiive QOCTYIHbIE TEXHUKU'" ompeaeneH B cT. 113 Dkosoruueckoro
kozdekca [1].

[Ton HaumydmuMu JOCTYIMHBIMA TEXHUKAMH MOHUMAaeTcs HaubOosee dhPexkTuBHAS U
nepeoBas CTaiusl pa3BUTHUSL BUJIOB JICSITEILHOCTH U METOJIOB UX OCYILECTBJICHUS, KOTOpas
CBUJICTETHCTBYET 00 MX MPAKTUYECKOW MPUTOTHOCTH JJIS TOTO, YTOOBI CIYy)KHUTh OCHOBOM
YCTAHOBJIEHUSI TEXHOJIOTMYECKUX HOPMATUBOB U HWHBIX JKOJOTHUYECKHUX YCJIOBHH,
HamnpaBJICHHBIX Ha NPEAOTBpAllEHHE WU, €CIU O3TO MPAKTUUYECKH HEOCYLIECTBUMO,
MHUHHMU3AIUI0 HETATUBHOTO aHTPONIOT€HHOTO BO3/IEUCTBUS Ha OKPYKAIOIIYIO CPEY.

[Ton TexHUKaMU MOHUMAIOTCS KaK UCTOb3yeMbI€ TEXHOJIOTUH, TaK U CIIOCOOBI, METOIHI,
MPOLECChl, MPAKTUKHU, IMOAXOJbl U PpEIIEHUS, MNPUMEHSEMbIE K MPOECKTUPOBAHMUIO,
CTPOUTENBCTBY, OOCITY>KMBAHUIO, DKCIUTyaTalluu, YIIPABJICHUIO U BBIBOAY M3 JKCIUTyaTalluu
oO0BEeKTa.

TexHUKU CUHUTAOTCS JOCTYNHBIMHU, €CJIM YPOBEHb MUX PAa3BUTHUS MO3BOJISIET BHEAPUTH
TaKue TEXHUKHU B COOTBETCTBYIOIIEM CEKTOPE MPOU3BOJICTBA HA IKOHOMUYECKH U TEXHUYECKU
BO3MOKHBIX YCIIOBHSIX, IPUHAMAsi BO BHUMAHUE 3aTPaThl U BBITOJIbI, BHE 3aBUCUMOCTH OT
TOT0, MPUMEHSIOTCS JIU UM TPOU3BOJATCS JIM Takue TeXHUKU B Pecniyonuke KazaxcraH, u
JUIIH B TOW Mepe, B KaKOW OHU 0OOOCHOBAHHO JOCTYITHBI JIJIsl OTIEpaTopa 0ObEKTa.

[Ton Hanmy4mIuMu TOHUMAIOTCS T€ JJOCTYMHBIE TEXHUKU, KOTOPBhIE HanboJiee IeCTBEHHbI
B JIOCTIKEHHUH BBICOKOTO OOIIEr0 YPOBHS OXPaHbI OKPYKAIOIIEH CpeIbl KaK €IMHOTO IEJI0T0.

[IpuMeHeHNe HawaydYmuX AOCTYNHBIX TEXHHK HANpaBJICHO Ha KOMIUJIEKCHOE
MpEeNOTBpAIllCHUE 3arpsi3HEHUs OKPY’KAIoIIel cpeabl, MHUHUMHU3ALUHUIO W KOHTPOJb
HEraTUBHOT'O aHTPOIIOTEHHOI'O BO3AEHCTBHS HA OKPYKAIOLLYIO CPELY.

[Ton obGnacTssMu MPUMEHEHUS HAUTYUIIUX JTOCTYIHBIX TEXHUK MOHUMAIOTCS OTIEIbHbIC
OTpaciy 3KOHOMHUKH, BHUABI JESATEIbHOCTH, TEXHOJOTMYECKHE MPOLECChl, TEXHUUYECKHUE,
OpraHU3allMOHHbIE U YMNPaBJICHUECKUE ACIEKTHI BEACHUS JCATEIHHOCTH, NI KOTOPHIX B
COOTBETCTBHUH C DKOJOTHUYECKUM KOJEKCOM OMPEACIISIIOTCS HAMTYUYIINE JOCTYITHbIE TEXHUKH.

2.2. Kpurepun otHecenns Texauk Kk HIT

B cootBerctBuu ¢ . 3 cT. 113 DKOJIOrn4ecKoro Kojekca KpUTEPUSIMU OTPEICIICHUs
HAWJIY4IIUX JOCTYIHBIX TEXHUK SIBISIOTCS:

1) ucnosib30BaHNE MAJIOOTXOIHON TEXHOJIOTUU;

2) UCTIOJIb30BAHUE MEHEE OMACHBIX BEIIECTB;

3) cnocoOCTBOBaHME BOCCTAHOBJICHUIO M PEIMKIMHTY BEIIECTB, 00pa3yroIuXcs U
HCIIOJIB3YEMbIX B TEXHOJIOTHYECKOM MPOLIECCE, a TAKIKE OTXOJO0B, HACKOJIBKO 3TO TPUMEHHUMO
;

4) comocTaBUMOCTh MPOIECCOB, YCTPOMCTB U OMEPALMOHHBIX METOJIOB, YCIEIIHO
UCIIBITAHHBIX Ha IPOMBILIJIEHHOM YPOBHE;

5) TEeXHOJIOTUYECKUE TPOPHIBBI U U3BMEHEHHUS B HAYUYHbBIX 3HAHUSX;

6) mpupoa, BIUSHUE U 00bEMBbI COOTBETCTBYIOIIMX AYMUCCUHN B OKPY>KAIOIIYIO CPEY;

7) naThl BBOJA B SKCIUTYATAIIUIO ISl HOBBIX U JIEUCTBYIOIIUX OOBEKTOB;



8) MPOIOIKUTEIBHOCTh CPOKOB, HEOOXOIUMBIX ISl BHEJIPEHUSI HAMITYYIIICH JTOCTYITHOM
TEXHUKU;

9) ypoBeHb MOTPEOICHUS U CBONCTBA CHIPhSI K PECYPCOB (BKIIIOYAsI BOJTY ), UCTIOIB3YEMBIX
B IIpolieccax, U 3HeprodPeKTUBHOCTS;

10) HEOOXOAUMOCTh MPEAOTBPAILECHUS WM COKPAIIEHUS 10 MUHUMYMa OOLIEro YpOBHS
HEraTUBHOTO BO3JCHCTBUS YMUCCUN Ha OKPYXAIOIIYIO CPEy U PUCKOB IS OKpYXKarollen
Cpelbl;

11) HeoOXOAMMOCTh MPEOTBPAIICHHS aBapHUil U CBEJICHUS 10 MUHUMYyMa HETaTUBHBIX
MOCJIEICTBUN JUIsI OKPY KaroUe Cpeibl;

12) uadopmanusi, ormyOIUKOBaHHASI MEXKTyHAPOIHBIMHI OPTaHU3AIUSIMU;

13) npoMbIlIeHHOE BHEAPEHHE HA IBYX U Oosee o0bekTax B Pecriyonuke Kazaxcran umm
3a ee MpeaeIaMu.

ObecnieyenueM coOJIO/IEHHS PUHIIUIIOB DKOJIOTHYECKOT0 KOJIeKca MPHU ONpeIeICHUN
TexHukH B kKauecTBe H/IT siBnsieTcs yciioBUe cOUETaHMs YKa3aHHBIX KPUTEPUEB, BBIPAKAEMOE
B COOJIIOJICHUH CIIETYIONINX YCIOBHUH I KaXKI0W TEXHUKU, KOTOPasl SBISETCS KaHAUIATOM B
HaWJIY4YlIyIO TOCTYNHYIO:

1) HauMeHbINI YPOBEHb HETATUBHOTO BO3ACHCTBHUSA Ha OKPYKAIOIIYIO CPETY;

2) skoHOMH4Y€ecKast 3PHEeKTUBHOCTh €€ BHEPEHUS U IKCIUTyaTallHH;

3) mpuMEHEHHUE PECYpPCO- U IHEPTrocOSpEraronux METOIOB;

4) nepuoj BHEIPEHUSI TEXHUKU;

5) mpoOMBIIUIEHHOE BHEApPEHHUE TEXHUKHU Ha JABYX U Ooyiee 00BEKTax, OKa3bIBAIOIIMX
HEraTUBHOE BO3/ICMCTBUE HA OKPYKAIOIIYIO CPELY.

Hanmenpmmii ypOBEHb HETaATHBHOTO BO3ACHCTBHA Ha OKPYKAIOMIYIO CPEXy

[Ipu ycTaHoBIEHUHU yCIIOBUS 00ECTICUCHHS TEXHUKOM-KaHIUIaTOM HAUMEHBIIIETO YPOBHS
HEraTUBHOT'O BO3JIEHCTBUS Ha OKPY’KAIOIIYIO CPEAY paccMaTpUBAETCs JIBa MOKAa3aTeNsl:

1) omacHOCTh MCIOJIB3YEMBIX U (WIIH) 00pa3yrONIUXCS B TEXHOJOTHUECKUX MPOIECcax
BEILIECTB JIJIs1 aTMOC(EpPhl, TOUBBI, BOAHBIX CUCTEM, YEJIOBEKa, APYTUX KUBBIX OPTaHU3MOB U
HKOCUCTEM B LIETIOM;

2) XapakTep HETaTUBHOI'O BO3JEHCTBUS U 3HAUCHMS] YMUCCUMN 3arpsA3HSIONINX BEIIECTB B
COCTaBe BHIOPOCOB U COPOCOB.

[Ipu ompeneneHUn OMACHOCTU HCIOJIb3YEMbIX M (WIH) 00pa3yolmuxcs B
TEXHOJIOTUYECKUX Ipoleccax BEIIECTB MPOBOAMTCA WHBEHTApU3aLUs SMUCCUHI
3arps3HAIONIMX BEIIECTB B COCTaBE BHIOPOCOB U COPOCOB, X 00BEMOB (Macca), a Takxke
00bEMOB M XapaKTEPUCTUK OTXOJ0B. IIpu olleHKE OMACHOCTH HMCHOJb3YEMbIX U (HJIM)
oOpa3yrouuxcs B XOJ€ TEXHOJOTMYECKHX MPOIECCOB 3arpsA3HAIONINX BEIIECTB
YCTaHABIIMBAIOTCA MapKEpHbIE 3arpsi3HSIONIME BEIIECTBA, BBIACIAIONIMECS B aTrMocdepy,
MOCTYTAIOIINE B BOJIHBIE OOBEKTHI, B IPOMEKYTOUHBIC TPOTYKTHI M OTXO/IBI.

BriOop MapkepHBIX BEIIECTB OCHOBBIBAETCA HA YCTAHOBJIEHHUH CIETYIOIINX
XapaKTePUCTHUK:



BELLECTBO XapaKTEPHO ISl PACCMATPHUBAEMOTO TEXHOJIOIMYECKOTO MPOLECCa;
BELIECTBO MPUCYTCTBYET B IMUCCHSIX MMOCTOSIHHO U B 3HAUUMbIX KOHIIEHTPALIMSIX;
BELECTBO OKAa3bIBAET 3HAYUTEIBHOE BO3/IEUCTBUE HA OKPYKAIOIIYIO CPENY;
METOJl OMNpEJIeJICHUs] BEIIECTBA SBJSETCS JOCTYNHBIM, BOCHPOU3BOIUMBIM H
COOTBETCTBYET TPeOOBaHUAM O0OECIIEUEHHSI €IMHCTBA U3MEPEHMIA;
KOJINYECTBEHHBIM KPHUTEPUEM [JIsl OMPEICICHUS MAPKEPHBIX BEIIECTB SIBJISETCS UX
HauOOIBIINN COBOKYITHBIN BKJIaJ B 00111eM 00BheMe BHIOPOCOB 3arpsi3HSIONINX BEIIECTB.
OxoHOMHYECKasA 3P PEKTHBHOCTS BHEAPEHUS H HKCILTYaTAllA TEXHUKA
[Ipun ycTaHOBIEHUHU YCIOBHM sl 0OECIeUeHHs] SKOHOMHYECKOW 3(P(HEKTUBHOCTH
MPOBOJIUTCSA OILIEHKA 3aTpaT Ha BHEAPEHUE, SKCILUIyaTallMl0 TEXHUKU M BBIFOAY OT €€
BHEJpPEHUsI IMyTEeM INPUMEHEHHS METOJa aHaju3a 3arpar U BBIroA. Eciu BHeIpeHue
Pa3IMYHBIX TEXHUK JAeT MOJIOKHUTEIbHbIE PE3ylbTaThl, TO TEXHUKON C caMON BBICOKOU
PE3yIbTATUBHOCTBIO CUUTAETCS TA, KOTOPAsl AT HAMIIydlllee COOTHOIIEHUE "T1ieHa/KauecTBO"
M, COOTBETCTBEHHO, JEMOHCTPUPYET HAWIY4YIIME 3KOHOMMYECKHE NOKA3aTENU Cpeau
paccMaTtpuBaeMbIX TeXHHK. J[aHHBIM MeTon aHanmu3a TpeOyeT OoJjiee HMIMPOKOTO OXBaTa
JaHHBIX, TJI€ JaHHbIE MO BBIFO/IaM/3aTpaTaM CJI0KHO MPEACTABUTH B ACHEKHOU (hopMme.
[IpoBeneHNEe aHAIM3a MHKPEMEHTAIBHOIO JIEHE)KHOTO MOTOKA, BO3HMKAIOUIETO B
pe3ybTaTe pa3HULIbl I€HEXKHBIX MOTOKOB "M0" U "mocne" BHEAPEHUS] TEXHUKH, MTO3BOJSET
MIPOBECTH YKOHOMUYECKHUI aHAN3, KOTOPHIH HanboJee 3HaKOM OOJIBIIMHCTBY MIPEANPHUSTHN.
AnbTEepHATUBOM METOJly aHaIM3a 3aTpaT U BBITOJ] CIIYKUT aHaIU3 3P(HEKTUBHOCTH 3aTpaT
, MCIOJIb3yeMBIM Mg ompeneneHuss Haubosnee MPEeANOYTUTEIbHBIX MM JOCTHUXKEHUS
OIIPENICIICHHOM DKOJIOTUYECKOW LEeId MPU CaMOM HHU3KOM CTOUMOCTH MEPOIPHUSITHM.
PanmxupoBanue texnuk-kanaumaroB HJIT mo mepe Bo3pacTaHMs WX SKOHOMHYECKOU
3 PEeKTUBHOCTH TO3BOJSET UCKIIOUUTh BapUaHThl, KOTOpble HEOOOCHOBAHHO W
HEONPABJAHHO JOPOTH MO CPABHEHUIO C MOJYUYEHHOU dKOJOTUMYECKOU BBITOJOM.
DxoHoMuveckas 3QPEKTUBHOCTh TEXHUKHU OTPEIEISAETCs coriacHo (hopmyre:
sKOHOMUYEcKas 3((PEKTUBHOCTH = TOJIOBBIE 3aTPAThI, TEHIe/COKPAILICHUE YMHUCCHI, T/TOI.
MertoznoJiorust pacuera 3aTpar yCTAaHABIHMBAET AJITOPUTM, MO3BOJISIOIINNA cOOpaTh U
IPOAHANM3UPOBATH JAHHBIE O KAIUTAJIBHBIX 3aTpaTax M dKCIUTyaTallMOHHBIX M3AEPKKaAX JJIs
COOPYXEHMS, YCTAaHOBKHM, TEXHOJOTMHM WM INpoLecca C YYETOM HKOHOMHYECKOU
3¢ (HEKTUBHOCTH BHEJPEHUS U SKCILTyaTaIUH.
OcHOBHBIE dTalbl OUEHKU IPUBEICHBI HA PUCYHKE 2.1.
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Pucynok 2.1. Drambl OLEHKH 3KOHOMUYECKOW 3((PEKTUBHOCTH BHEAPEHUS H
AKCIUTyaTally TEXHUKH.
B xone npoBenenns skonomuueckoro ananusa Baeapenuss HJT paccmarpuBarores:
1) ombIT MmpeAbIAYIIEr0 YCIEUIHOTO MCIO0Jb30BaHUs B MPOMBILIUIEHHOM MacliTtabe
CONOCTaBUMBIX TEXHUK;



2) undopmaius 00 U3BECTHBIX aBapHsIX, CBI3AHHBIX C BHEIPEHUEM U DKCIUTyaTalneu
JTAHHOW TEXHUKH Ha IPOU3BO/ICTBE;

3) reorpadudeckue (HakToOphl KJIUMaTa BHEIPECHHS TEXHUK (PACIIONIOKEHNE OTHOCUTEIHHO
HUCTOYHUKOB DHEPTUH, €€ JOCTYIMHOCTb, JIOTUCTUYECKHUE 1IETIOYKH ), a TAK)KE TEXHOJOTUUECKUE
OTpaHUYCHMS, CBSI3aHHBIE C PETUOHATBHBIMH (DU3UKO-TEOTPAPUISCKUMHU U TEOJIOTHISCKIMHU
YCIOBUSMHM W HAJIMYHEM OCO00 OXpaHSIEMbIX NPUPOJIHBIX TEPPUTOPHUH, MAMSITHUKOB
KYJbTYphl U O0BEKTOB pEKpEaIuu.

Jns npoBeneHUsl OLIEHKU TEXHUKH-KaHAUJATa OMNpEAEsieTcsl CTPYKTypa 3aTpar C
BBIJICJICHUEM KaNUTAJIbHBIX 3aTpaT (Ha CTPOUTENILCTBO COOPYKEHUM, MPUOOpEeTeHUE U
MOHTaX 000pYZ0BaHMS) U IKCILTyaTaIllMOHHBIX. B AKCIUTyaTaIllMOHHBIX 3aTpaTaxX BBIICISIOTCS
3aTpaThl HA TEXHUYECKOE 00CTYKMBAaHUE U PEMOHT, YHEPrOHOCUTEIN, MaTepUabl U YCIyTH,
3aTparhl HA OIUIATY TPYAA.

[To uroram cbopa mHpopManuu o 3arparax MPOBOAUTCS 00pabOTKa JAHHBIX JIs
obOecrieueHusl adbHEUIIEro 00bEKTUBHOTO CPABHEHUS pacCMaTPUBAEMbIX aJbTEPHATUBHBIX
BApUAHTOB.

Ilepuos BHECApEHNS TEXHUKA

Jns OuEeHKH BpEMEHHM BHEAPEHUS TEXHUKHU HMCIOJIb3YETCS MEPUOJ OKYyNaeMOCTH
OTPE/ICICHHOM TEXHUKHU B CPAaBHEHUHU C 3aTpaTaMu, OTHOCSIIUMHUCS K 00ECTIEYEHUIO OXPaHbI
OKpyxarouen cpeasl. [IpoBoguTcs oneHKa CKOPOCTH BHEIPEHUSI TEXHUKU. PexoMeHayeTcs
pa3genbHO paccMaTpUBaTh CKOPOCTHM BHEIPEHUS TEXHUK CIEIYIOUIMX BPEMEHHBIX
MacmTaboB:

KPaTKOCPOYHBIH (OT HECKOJIBKUX HEJIEIh 10 MECSLIEB);

CpeAHECPOUHBIH (0T HECKOIBKUX MECSIIEB JI0 TOJA);

JOJITOCPOYHBIN (0OOBIYHO COCTABIISAET HECKOJIBKO JIET).

Br160p BpeMeHU MO/IepHHA3AIIMK OCHOBBIBAETCS HA MJIAHOBOM 3aMEHE CYIECTBYIOIIETO
obopynoBanus. OnenuBas ckopocth (mepuon) BHeapenus HJIT, pekomenmyercss Takxe
MIPOAHAIM3UPOBATH MpeJeNbHbIe 3aTpaThl Ha MoAepHu3zanuto. st HT, koTopeie TpeOyroT
CYIIECTBEHHBIX WHBECTHUITMOHHBIX KAMUTAIBHBIX 3aTPAT WU 3HAYUTEIBHBIX MOIU(PUKAIIAIA
POU3BOJICTBEHHBIX MPOLIECCOB U HMHPPACTPYKTYphl, MPEACTABIAETCS HEOOXOIUMbBIM
npeaycMaTpuBaTh 00jiee JJIUTENbHbIC IEPUOIbl X BHEAPECHHUS.

ITpumeHEeHHE PECYPCO- B SFHEProcOEpEraromux METOIOB

[Ipu aHanu3e NMPUMEHEHUS PECYpPCO- U IHEProcOEperarux METOJ0B YUUTHIBAIOTCS
TpeOOBaHUS U MOJOKEHUS CYIIECTBYIONIMX HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB B 00JIaCTH
AHEPro- U pecypcocoepexxkenus. Llenpro aHanmsa sBIsIETCS YCTAHOBJIEHUE TEXHUK, KOTOPbIE
XapaKTepHu3yrTcs (Cpeaud paccMaTpUBAEMbIX) JYUYIIMMHM TOKa3aTelsIMU DHEPro- H
pecypcocoepereHusl.

[IpoBOAWTCS CpaBHUTEIBbHBIA aHAIN3 TEXHUK MO MOTPEOJICHUIO OCHOBHBIX PECYpPCOB,
OPUHUMAsl BO BHUMAHHUE:

1) nmorpebneHue sHepPruu:



oOLINI1 YPOBEHb SHEPTONOTPEOICHUS U I Pa3INUHbIX (OCHOBHBIX, BCHOMOIaTEIbHBIX U
00CTyKMBAIOLIMX ) TEXHOJOTHYECKUX MPOILIECCOB (C OLIEHKOW OCHOBHBIX BO3MOYHOCTEH €ro
CHUKEHHS);

BUJl U YPOBEHb UCITOJIb30BAHUS TOIINBA;

2) noTpeOiaeHne BOBI:

TEXHOJIOTMUECKHE POLECCHI, B KOTOPBIX UCIIOJIb3YETCS BOJA;

obmuii 00beM MOTpPeOJCHUs M I TEXHOJOTMUYECKUX MPOLECCOB (C OLEHKOU
BO3MOKHOCTEW €ro CHMXKEHUS WIIM TOBTOPHOTO HUCIIOJIb30BaHUA);

Ha3HauYeHue BOAbI (IPOMBIBHAS KUIAKOCTh, XJIaJareHT U T. [1.);

HAJIMYME CUCTEM ITOBTOPHOI'O UCIIOJIb30BAHUS BOABL;

3) o0beM moTpedIeHUsI ChIPhsi M BCIOMOTATENbHBIX MATEpUaNIOB (PEareHToB U T. I1.) C
OLICHKOW BO3MOXXHOCTEN UX IOBTOPHOT'O UCIIOJIb30BAHMUS.

ITocne cpaBHUTENBHOTO aHajIW3a OMNPEIEIAETCS BO3MOYKHOCTb pPETreHEpalud U
PELUKIMHIA BEIIECTB M PEKyNepaluy 3HEPruM, UCIOIb3YIOIMIMXCS B TEXHOJOTHYECKOM
nporecce.

B kauecTBe OCHOBHBIX MOKa3aTeseil 3Heprod(PQPEeKTUBHOCTU U pecypcocOepereHus,
IIPUMEHSAEMBIX JJI1 CPABHUTEIBHON OLIEHKH PAaCCMaTPUBAEMBIX TEXHHK, UCIIONB3YIOTCA (MpH
pEriaMeHTUPOBAHHBIX YCJIOBHSIX 3KCIUTyaTallii oOOpYJIOBaHMsI) MOKAa3aTelu — YJIeJIbHbIE
pacxoibl 3JEKTPOIHEPTUH, TeIljla, TOIJINBA, BOJbI, PA3IMYHBIX MATEpUAJIOB: (pakTHUECKHe
3aTpaThl TOTO WJIM MHOTO pecypca (3JIEKTPO3HEprus, TEIJo, BOJa, PEareHThl U MHOE) Ha
€QUHHI]y TPOAYKIMHA WIM OKa3plBAEMOM YCIyrd, BbIpa)kaeMmble, HampuMmep, s
AJIEKTpO3HEpruu B KBT-4 Ha 1 00beMa MpoayKIUKM WK OKa3bIBa€MOM YCIyTH, AJIs TEIUIOBOM
sHepruu — B ['kan/o0beM NpOAYKUMU WM OKAa3bIBAE€MOW YCIYTH, JUIsl BOAbl — B M3/00beM
IIPOIYKLIMH WU OKa3bIBAEMOM YCIyTH U T.J.

PecypcocOepexenue (cOepexeHre YHEPTUN U MAaTEPHUAJIOB) OLICHUBAETCS TAKXKE C TOUKU
3pE€HHMs] BO3MOXHOCTH pEATU3alMUHA COOTBETCTBYIOIIMX IPABOBBIX, OPraHU3ALMOHHBIX,
Hay4HBIX, MMPOU3BOJCTBEHHBIX, TEXHUYECKUX M IKOHOMUYECKHX MEp, HAIMpaBICHHBIX Ha
s¢pdexkTuBHOE (palMOHAIBHOE) HCMOJIb30BaHHE M 3KOHOMHOE pacXxoJ0BaHHUE
TOIJINBHOAHEPreTUUECKUX U JAPYTUX MaTepuanbHbIX pecypcoB. [loreHuunan
pecypcocOepexeHns pearn3yeTcsi 4yepe3 KOHKPETHBIE SHEPro- U pecypcocOeperarolime
MEpONPUATHS, KOTOPbIE MOXHO pa3JeIuTh Ha OpraHU3alMOHHO-TEXHUYECKUE,
MPEANOJIAraloiiie MOBBIIIEHUE KYJIbTYpbl MHPOU3BOJCTBA, COOJIIOACHUE HOMHHAIBHBIX
PEXKHMMOB JKCIUTyaTalli 000pYJ0BaHUsA, oOecrnedeHre ONTHUMAIbHOIO YPOBHS 3arpy3Ku
arperaToB, JUKBHAALMIO TMPSAMBIX MOTEPb TOIUIMBHO-PHEPIE€TUUECKUX PECYPCOB,
CBOEBPEMEHHOE BBIMIOJIHEHUE HAJaJAOYHBIX M PEMOHTHO-BOCCTAHOBUTEIBHBIX padoT,
UCIOJIb30BaHUE BTOPUYHBIX IHEPrOPECYPCOB (BKIIOYAs YTUIM3ALMIO HU3KOIIOTEHIIMAIBHOTO
TeIJla BEHTWIALMOHHBIX BBIOPOCOB, NMPOLIECCHI PEreHEpAlMd U PEKYNepalu 3HEPTun),
OCHAILlEHHE MpUOOpaMu yuyeTa HCIOJIb3YEMbIX SHEPreTHUYECKUX MU JIPYTUX PEeCcypcoB, U
MHBECTULIMOHHBIE, CBS3aHHBIE C CBOEBPEMEHHBIM 3aMELIEHUEM MOPAIBHO YCTAPEBIINX



IIPOU3BOJCTBEHHBIX MOILIHOCTEHN (IIPOM3BOJCTBEHHBIX Y3JIOB), BHEIPEHUEM COBPEMEHHOTO
sHEeprodPpGEeKTUBHOTO M HHeprocOeperaromiero oOOpPyIOBaHUS, MOJCpPHU3ALMNEH U
aBTOMAaTHU3aLMEN CYIIECTBYIOLIUX TEXHOJIOTMYECKUX IIPOLIECCOB.

Jroboe BO3MOXKHOE MpeoOpa3oBaHME TEXHOJOTMYECKOro mpolecca U (WIn)
UCIIOJIb3yeMOro O0OpyAOBaHHs, BJEKyIlIee 3a CO00il YMEHbBIIEHHE YACIBHOIO pacxoja
DHEPro- U JPYTUX PECypcoOB HA €IUHUIY 00beMa MPOIYKIIMH WU OKa3bIBAEMOM YCIYTH,
0COOEHHO MPHU CHUKEHUU (WJIU MPU CYLIECTBYIOUIEM YPOBHE BHIOPOCOB U COPOCOB BPEIHBIX
BEIIECTB) OIEHWBAETCS KaK MOBBIIICHHE €ro SHEProd(PPeKTUBHOCTU U pecypcocOepexeHus (
C Y4ETOM 3KOHOMHUYECKOW 3(P(HEKTUBHOCTH M TEXHOJIOTHYECKOW HAJEHKHOCTHU ITAHHOIO
npeoOpa3zoBaHus).

2.3. OxoHoMmueckue acnekTsl BEeApeHnd H/IT mo MOHUTOPHHTY SMHCCHIA
2.3.1. ITogxoms1 k sxoHOMMIecKO# oneHke HIT

H/T, nopsaok ux NpuMEHEHHs, IPEUMYIIECTBA U HENOCTATKU, KaK MPABUIIO, IIIUPOKO
M3BECTHBI B oTpaciieBoM coobmectBe. HAT cunraercs npueMiaemMoid, €ciau eCTh OJTHO3HAYHbIE
CBUJICTEIIbCTBA/TIPUMEPHI  PE3YJIHTATOB €€ YCIEIIHOW MPOMBIILICHHOW HKCIUTyaTaluu.
Crpanamu EC npu onpenenenun H/IT yuuTbIBatoTCS TONBKO TEXHOJIOTHUH, YK€ BBILICAIINE
Ha TPOMBINUICHHYIO JKCIUIyaTaluilo, W TpUPOAoOXpaHHas 3(PEPEeKTUBHOCTH KOTOPBIX
MTOATBEPKIAECHA TPAKTHUECKHU.

JleTabHBI SKOHOMUYECKUN aHaiIu3 ucioib3oBanusa H/IT sBasgeTcs 10moIHUTEIbHBIM
KPUTEPUEM ISl IPUHATHUS PELICHUS O BO3MOKHOCTH WM oTkase ot BHeapenus HJT, koraa
CYILLIECTBYIOT JOCTATOYHBIE OCHOBAaHMS nosiarats, yTo HJT sBisercs upesmepHo 3aTpaTHOM.

[To pesynbpTaTam o611IeH SK0T0r0-3KOHOMUYeckor onieHkr H/IT panxupyrores:

SKOHOMUYECKH 3(PPEKTHUBHBIE — KOT/Ia TEXHUKA COKPAILAET PacXo/bl, Ja€T IKOHOMUIO
JE€HEKHBIX CPEJCTB W/WUIM HE3HAYUTENIbHO BIUSAET HAa Ce0ECTOMMOCTh MPOIYKIUU/YCIyT U
IIPUHOCUT OIIYTHUMYIO DKOJIOTHUYECKYIO MTONIb3Y;

AKOHOMUYECKHU d(D(PEKTUBHBIC MTPU OMPEIETCHHBIX YCIOBUSIX — KOT/Ia TEXHUKA TIPUBOJIAT
K YBEIIMYECHUIO 3aTpaT, HO JOIOJHUTEIBHBIE PACXOJbl CUUTAIOTCSA MPUEMIIEMBIMHU JJIs
AKOHOMMYECKHUX YCJIOBUH MPEANPUATHS U HAXOASATCS B pa3yMHOM MPONOPUUH K IMOTYyUYSHHBIM
AKOJIOTHYECKUM BBITO/IaM;

YKOHOMUYECKH HEIP(EKTUBHBIE — KOT/1a TEXHUKA MPHUBOJMUT K YBEIUYECHUIO 3aTPaT U
JOTIOJIHUTEIbHBIE PACXOJbl HE CUMUTAIOTCS MPUEMIIEMBIMHU 11 YKOHOMHYECKHX YCIOBUUI
MPEANPUATHS WA HECOPA3MEPHBI MOJTYYEHHBIM KOJIOTUYECKUM BBITOJIAM.

[Ipu BBIOOpE Mexay HeckoilbkuMu anbTepHaTuBHBIMA HJIT mpoBomutcst cpaBHEHHE
YAENbHBIX IMOKa3aTeneil skonoro-skoHomuueckoit apdextuBnoctn HAT nis onpenenenus
HalMEHEE 3aTPATHBIX.

B nenowm, nepexon Ha npuHuunsl HIT ocymecTBiisieTcss Ha 5JKOHOMUYECKH TPUEMIIEMBIX
UL TPENPUSATUS YCIOBUSAX, HE CHIXXKATh €r0 SKOHOMUYECKYI0 3(P(PEKTHBHOCTh U HE



yXyallaTh KPUTUYECKH (UHAHCOBOE COCTOSIHUE B MpOrHo3upyemoM mnepuoze. OOmias
sKoHOMHYECKass A(PEHEKTUBHOCTh U BO3MOXKHOCTH peanuzauuu HJT omnpenensiercs
(MHAHCOBO-?KOHOMUYECKIUMHU YCIOBUSMU KOHKPETHOTO IIPEIPUSITHS.

[Ipu sxonomuueckoit onienke H/T, npuBoasmmx k GyHIaMEeHTaIbHBIM U3MEHEHUSIM B
OTPACIIH, TAKKE€ IPUHUMAIOTCS BO BHUMAHHME BOIIPOCHI BO3MOKHOCTH pPeaanu3aluy NpOeKTOB
HAT B menoM mo orpaciu ¢ y4eTOM COXPaHEHMsI TEKyIIEero ypoBHS 3(()EKTUBHOCTH U
pEHTa0EeNbHOCTH MPOU3BOACTBA B AOJI0-, CPeHE- U KpaTKocpouHoil mepcrnektuse. H/T
[IpU3HAaHA NPUMEHMMOM Ha OTPACIEBOM YPOBHE, €CIIM BO3MOXKHOCTb €€ peaJn3aluu, C
y4eTOM OOIMMX (PUHAHCOBBIX 3aTPAT U AKOJOTMUECKUX BBIFOJ, CYUIECTBYET B MacluTale,
JOCTATOYHOM JJIsl IIMPOKOTO BHEIPEHHUs B JAHHOM OTPACIIN.

Hns HAT ¢ ocoObiMu ycnoBHSIMH peaju3aluM, TPEOYIOIMMHU 3HAUYUTEIbHBIX
KaluTaJbHBIX MHBECTHUIIMNA, OTPEACNICH pa3yMHbII OamaHC MEXAY 3allpOCOM TPakJIaHCKOTO
oOlIecTBa Ha peaau3aluio MPUPOJOOXPAHHBIX MEPONPUATUNH B LEIAX CHMXKEHUS
HETaTUBHOTO BO3JCHUCTBHS Ha OKPYXKAIOIIYI0 Cpeay HW 3I0pOBbE YEIOBEKA H
MHBECTULMOHHBIMU BO3MOXKHOCTAMHM omnepaTtopa oObekTa. OTBETCTBEHHOCTh 3a
JI0Ka3aTeNbCTBO YCIOBUM, MO KOTOPBIM K mpoueccy BHeapenuss HAT npumeneHn ocoOblit
PEXKUM, HECET ONepaTop OOBEKTA.

2.3.2. Cooco6s1 sxoHOMITIecKoit onenku HIT

DkoHoMuYeckas oreHka g dexkruBHocTH BHeApeHus HJ[T ocymecTBisercs pa3nuyHbIMA
crocobamu:

110 MHBECTUIIMOHHOW 0OOCHOBAHHOCTH 3aTpar;

10 aHAJIM3Y 3aTpaT U BBITOJ;

0 OTHOUIEHUIO 3aTpaT K psAYy KIIOUEBBIX IMOKa3zaTeled NesITeIbHOCTH: 000pOT,
orepanroHHas MPUObLIb, GU3HUECKU 00BEM MPOTYyKIIUU, T0OaBIEHHAsI CTOUMOCTh U JAPYroe
(Ipu JOCTYMTHOCTH COOTBETCTBYIOLIUX JIaHHBIX);

10 COOTHOILIEHUIO 3aTpaT U JOCTUTAEMOT0 3KOJOTH4YecKoro s dekra.

Kaxnaplii 13 cnmoco00B 3KOHOMUYECKOW OLIEHKH OTPa)KaeT pe3ysbTaT peaau3aluu
MEPONPHUATUA IO OXpaHE OKPYKAKIIEH CpeAabl Ha pa3jJudHbIE ACIEKTHI
[IPOU3BOJACTBEHHO-DKOHOMUYECKOW U INPUPOLOOXPAHHON NEATECIBHOCTU MPEAIPUATHS U
ABJISIETCS IOMOJIHUTENIbHBIM UCTOYHUKOM NpuHATUA pemenus no HAT. Onepatop oObekTa
NpUMeEHsIeT HanboJiee MPUEMIIEMBIH, C YYETOM OTPaciIeBOM U MPOU3BOACTBEHHON crien(pukH,
crioco6 skoHomuueckoit onenkrd HJIT wnm ux couetanue.

2.3.3. leBecTHIIMOHHAS1 0OOCHOBAHHOCTH 3aTPaT

Cnenyetr nonumath, yTo HJIT (ocobeHHO cpemo3aliuTHBIC) HE BCErja sBISIIOTCS
IpeAMETOM KOMMEpPUECKOM IeATETbHOCTH C LEIbI0 U3BJICUECHHS NPUOBUIM U B XOJE
WHBECTULMOHHOTO aHaym3a rpoekra BHeapenus H/IT nuckonTHpoBaHHbBIE NEHEKHBIE TIOTOKU
UMEIOT pa3InyHbIe (OTPULIATEIbHBIE, TOJOXKUTEIbHBIC) 3HAUYCHUS.



[Tpumenumocts H/IT onpenensieTcs 1 MHBECTUIIMOHHONW 00OCHOBAHHOCTBIO 3aTpaT Ha
TEXHOJIOTUM U 000pYy0BaHUE, CTOMMOCTBIO KaluTala, IepUoJ0M OKYIIaeMOCTH, lIeHaMU Ha
CBIPbE U MaTEPHAJIBI U IPYTUMHU (DAKTOpaAMHU.

C touku 3peHus noxoaHoctu uuBectuimii HAT oneHnBaroTcs Kak:

MPUOBLIbHBIE — B CIIy4ae MOJyYEHHUS AOMOJHUTEIBHBIX I0XOJ0B OT UX peaau3aluu Wik
HAKOHOMUU (PMHAHCOBBIX CPEJICTB;

HETPUOBUIbHBIE B IOXOAHON 4YacTH, HO JOMYCTUMbBIE C TOUKH 3PEHUS TEKYIIETO WU
Oyymiero (pMHAHCOBOT'O COCTOSIHHS;

HEMPUOBUIbHBIE U YPE3MEPHBIC 110 CBOUM (PMHAHCOBBIM 3aTpaTaMm;
JOCTUTAIOLINE PA3yMHOM 3KOJIOTUYECKOM MOIb3bI [0 CPABHEHHIO C 3aTPATAMMU;

UMEIOIIMe HEOOOCHOBAHHO BBICOKHE 3aTpaThl MO CPAaBHEHUIO C JOCTUTHYTHIM

AKOJIOTHYCCKUM (P PeKkTOM.
2.3.3.1. Anam3 3aTpar 4 BBITOJ

[ToMmumo nocturaemMoro s3koiorudeckoro 3ddexra, npumenenue H/IT Bo MHOrmx
Clly4asix JIaeT CHUKEHUE TTOTPEOJICHHs PUPOIHBIX U TPYIOBBIX PECYPCOB — CBIPhS, TOILINBA,
AJIEKTPOIHEPTUHU, TEIIa, BOJbI, pad04Yero BpeMeHU MepcoHalia U T.JA., MPECTaBICHHBIX B
NECHE)KHOM BbIpakeHuH. B nmanHom cinywae ouenka HJ/IT ompenensercs Ha ocCHOBe
MOJTy4eHHBIX BbITO1 OT mpuMeHeHust HJIT nmo cpaBHEHUIO ¢ MOHECEHHBIMU U3/IEPIKKaMHU.

Kpome Toro, pesynpratom BHeapenus H/T nomonHuTenbHBIE HCTOYHUKU JOXOJMOB:
IPOJIayka OYMIIEHHBIX CTOKOB BOJBI JIJISI HYXKJ UPPUTALIMU U OPOLIECHUS, UJIOBBIX OTIIOKEHUN
HaKOIUTEJIEH CEIbCKOMY XO3SIMCTBY, YJOBJICHHbIE KOMIIOHEHTBHI SMHUCCUM, PEIUKINHT
BTOPUYHBIX PECYPCOB W/WUJIM MX MCIOJIb30BAHUE JJII HOBOTO MPOU3BOJCTBA, TE€PMUUYECKAS
YTWJIA3ALMS U T. 1.

OO6mme »kKoHOMUYECKHE BbITO/BI Hcnoiab3oBaHuss HJIT mMoryT mpeBbICUTh 3aTpaThl U
CTaTh CTUMYJIUPYIOMUM (PAKTOPOM JIsI €€ peaiu3aluu.

[IpumeHeHue B MPOU3BOACTBEHHOM 3KOJOrMYecKOoM KoHTpojie ACM mno3BoJser
MIPOBOAUTH 00JIee TOYHBIC pacueThl BO3ICHCTBUS Ha OKPYIKAIOIIYIO CPEeAy, aBTOMATU3UPOBATh
dbopMuUpOBaHHE OTUYETHOCTH W CHHU3UTH 3aTPaThl MPEANPUSITHS HA TEPCOHAN, 3aHATHIN
py4HBIM cOOpOM NaHHbIX. B wacTtHOCTH, BHeApenrne ACM Ha MeTalTypru4eckoM 3aBoJjie
ITO3BOJIMJIO COKPATUTh PACXO/IbI HA ITPOU3BOICTBEHHBIN IKOJIOTHYECKUN KOHTPOJIb Ha 60 %.

Buenpenne ACM noMoraer UCKIIOUYUTh MOTEPIO ChIPhS, YBEIUYUTh MAPKUHAIBHOCTD
MIPOU3BOJICTBEHHOT'O IIMKJIA, CBOEBPEMEHHO KOPPEKTUPOBATh PA0OTY OUHUCTHBIX COOPYKEHUM
C UEJbI0 YCTAHOBJICHHS] ONTUMAJIbHBIX MMAapaMeTPOB MPOHU3BOJICTBEHHO-TEXHOJIOTHUECKOTO
npoiiecca, 3HeProdHPeKTUBHOCTH, TOTPEOIIIEMBIX PECYPCOB M YPOBHEH BHIOPOCOB.

HemanoBakHBIMU apryMEHTOM, SIBIISIFOTCS PEMYTAIMOHHBIE BBITOJIBI ONEPATOPOB
00bekTOB, wucnoip3yomux ACM, Kak colUalbHO OTBETCTBEHHOTro Ou3Heca,
JEMOHCTPHUPYIONIETO MPUBEPKEHHOCTh MPUHIMIAM YCTOWYHUBOTO PA3BUTHS, YTO MOKET
MOBBICUTh KOHKYPEHTOCIIOCOOHOCTh MPENPUATHI Ha PhIHKE.

2.3.3.2. CooTHOmEHHAE 3aTpaT U KIIOYEBhIX S)KOHOMHIECKIX MOKa3aTeleH



Jns ompeneneHus 1enecooOpa3HOCTH WHBECTUIIUM B MEPONPHUSATHS IO OXpaHe
OKPY’KAIOIIEH Cpeabl HOMYCKAeTcsl COOTHOIIEHHE pacxosioB Ha ACM u psiia KIFOYEBBIX
MIPOU3BOJICTBEHHO-D)KOHOMUYECKUX PE3YIbTATOB JCATEILHOCTH: BaJOBBIM J0X0J], 000pOT,
oriepariioHHas MpUObLIb, PU3NUECKU 00bEM POIYKIIMH, CEOECTOMMOCTh U APYTOE.

[Ipu nanHOM aHanuW3€ BO3MOXKHO MPUMEHEHHUE IIKaJIbl CIPAaBOYHBIX 3HAYCHUH,
NOJIyYEHHBIX IO Pe3yJbTaTaM aHKETHUpOBaHUs npeanpuaruii EBponelickoro Coro3a, KOTOpbIE
PaHXXUPYIOT TAKUE COOTHOILICHUSI Ha CJIEAYIOIINE KaTeTOPUH:

MPUEMIIEMBIE 3aTPAThl — €CJIM UHBECTUI[MOHHBIE PACXOAbl HE3HAYUTEIBHO BIIUSIIOT HA
KJIIOUEBBbIE TMOKa3aTedu JOXOJHOCTH M OTH 3aTparThl CUYUTAIOTCS MpPUEMIIEMBIMH 0€3
TaTbHENIIEero o0Cy K ICHUS;

o0CyX/JaeMble — CpeHUE 3aTpaThl, KOTJIa MPEJACTABIISIETCS 3aTPYIHUTEIBLHBIM WUIIH
HEBO3MOXHBIM J]aTh YETKYIO OIIEHKY 11€JIeCOO00Pa3HOCTH MHBECTUIIMN U Pe3yiabTaT TpeOyeT
PaCCMOTPEHHUS C YUETOM JOMOTHUTENIbHBIX (PaKTOPOB;

HEMpUEeMJIEMbIE 3aTPaThl — €CJIM MHBECTUIIMU YPE3MEPHBI 110 OTHOLICHUIO K KIIFOUEBBIM
NOKa3aTeNsIM AeATEIbHOCTH.

Ta6muma 2.1. OpueHTUPOBOYHBIE CIIPABOYHBIC 3HAYEHUSI OCYIIECTBUMOCTH UHBECTUIIUN B
OXpaHy OKpY>Karolen Cpeibl
CooTHOImeHHE
TOOOBRIX 3aTpaTrT W
wHBecTrnmi Ha HI(T
K KIIO4YCBBIM

IIOKa3aTeJIaM
JCATCIIBHOCTH

Ne o/m IIpremiemsie Ob6cyxnaeMbie Henpuemnemsie

3aTpate/obopotr  (

<0,5% 0,5-5% >5%
BEIPYYKa)

3aTPaThl/TOIOBOM
TO0XO0JM (
omnepanuoHHas
TIPUOBLITB)

<10% 10-100 % > 100 %

3aTpatsl/
3 nobaBiienHas <2% 2-50% >50%
CTOMMOCTH

HavdaJbHBIE
4 uaBecTunuu/oommit < 10 % 10—-100 % > 100 %
00beM MHBECTULIMN

[IIxana crpaBOYHBIX 3HAYEHHUI MO3BOJISIET OBICTPO HUCKIIOUHUTH TEXHOJOTUHM C SBHO
BBICOKMMHU 3aTpaTaMu WUJIU ONPEAEIUTh TEXHUKH, 3aTPAThl HA BHEPEHUE KOTOPBIX SIBISIOTCS
OCYUIECTBUMBIMU 0€3 KaKOro-1M00 JOMOJHUTENBHOTO aHAIN3A.

B Buay Oonbmioro wHTEpBana 3HAYCHWH BHYTpU Kateropuu "oOcyxkmaemble"
3HAYUTEIbHAS YaCTh MPUPOJOOXPAHHBIX HHBECTUILIMM MOXET MOMAacTh B ATOT JHUANa30H, YTO
JIeIaeT UX JIOCTATOYHO HEOMPEACICHHBIMU TSl OJHO3HAYHOTO BBIBOJIAa 00 00OCHOBAHHOCTH
BIOXKeHU. B 3TOM cilyyae, MOMHMO YCIIOBH, CKJIAJbIBAIOIIUXCSI HAa KOHKPETHOM
NPEeANPUITUH, 1EeJIeCO00pPa3HOCTh HWHBECTUIIMU JOJDKHA OIEHUBATHCA C YUYETOM



JIOIOJIHUTEIIBHBIX OTPACJIEBBIX ACIEKTOB, TaKUX, KaK MEPUOJ peaTu3aluu IPOEKTa IO
BHeApeHn0 ACM, oOmuii ypoBeHh MHBECTHULIMN B MPOU3BOJCTBEHHBIN 3KOJIOTHYECKUI
MOHUTOPHUHT, TEKYIas phIHOYHAS ¥ (PMHAHCOBASI CUTYAIIHSI B JIPYTOE.

[ITkama crnpaBOYHBIX 3HAYEHUM PACCMATPUBAECTCA KAK OLEHOYHBIA OPUEHTHD,
MIPUMEHUMBIN B OOJNBIIMHCTBE ciydaeB olleHKH ACM, U TakKe MOKET UCIOIb30BaThCs JJIs
NOCTPOCHUSI nuana3oHoB mnpuMeHeHuss ACM ¢ yuyeToM (UHAHCOBO-3KOHOMUYECKOTO
COCTOSIHUSI KOHKPETHOT'O TIPEAIPUATHA.

2.3.3.3. IIpmapoct cebecrommocTH
CymecTBeHHBIM (paKTOpOM JIsl onpeaeneHus mpuMeHUMocTH ACM SBIISICTCS TO, YTO
MOHHUTOPHUHT BBIOPOCOB B pe3yjbTaTe€ COOCTBEHHOM JKOHOMHMYECKOW AEsSTEIbHOCTU B
COOTBETCTBHH C SKOJOTMYECKUM 3aKOHOJATEIHCTBOM SIBISIETCS HEOOXOIUMBIM YCIOBUEM JIJIS
OTIepaTOPOB OOHEKTOB.

[ToMHUMO BBITIOJIHEHUS IOPUIUYECKOTO 0053aTENHCTBA, MOHUTOPUHT IMUCCHUM TTO3BOJISIET
MPUHECTH HKOHOMHUYECKYIO BBIFOIY, €CJIH OH MCIIOJb3YETCA M1 ONTUMH3AIUN
MPOU3BOJCTBEHHOT'O MTPOIECCA.

B tabnuie 2.2. mpencTaBieH aHaIN3 MEPOBOTO PhIHKA B COOTBETCTBYIOIIMX CETMEHTAX, a
TaKKe MPOTHO3 Ha OJMKAUIIUN TepUOI.

Ta6numa 2.2. AHanu3 MUPOBOTO PhIHKA MOHUTOPHUHTA

Texymui II
ox (pormos ( CropaBo9HBHIH
Ne n/m CermeHT MHIIHapAH MHUJIIHAPAH OKVMOHT
Jomapos CIITA) nomrapos CIITA) AOEYM
1 MOHUTOPHHT BO3yXa
MOHUTOpPUHT
1.1 Bo3ayxa (Bce Buabl 2023:4,9 2028: 6,9 [7]
o0opymoBaHust)
1.2 2021: 4,46 2030: 8,12 [8]
1.3 2023:4,9 2032: 8,8 9]
CEMS (cuctemsl
1.4 HETPEPRIBHOTO 2021: 2,94 2030: 6,06 (8]
MOHHUTOPHHTA
BBIOPOCOB)
1.5 2023:2,90 2030: 8,8 [10]
1.6 2023:3,2 2028: 5,0 (7]
2 ['a3009UCTHOE U MBUICYJIABIMBAIOIICEe 000PYI0BaHUC
2.1 2023:21,9 2031: 33,6 [11]
22 Obopyaosamne a1t ). g 5 2026: 24,9 [12]
necynbdypaun
2.3 2021: 19,68 2030: 31,03 [13]
24 PyxkaBubie Gpuibrper  2022: 13,79 2032: 25,40 [14]
25 DICKIPOCTATIECKIE ) ¢ 2032: 15,0 [15]

CcerapaTopbl



2.6 Jenutpuduranuons 2023: 4,81 2032: 7,14 [16]
oe 00opymoBaHHE

3 MOHUTOPHHT BOJIBI

ToranpHbII
3.1 MOHUTOPHUHT 2022: 5,42 2030: 8,27 [17]
KayecTBa BOJIBI

JlanHbIe TaOIHIIBI TOKA3BIBAIOT CJIETYIONIEE:

BO BCEX YIOMSHYTBIX CETMEHTaX PhIHKA 0KUIAETCS POCT NPUMEPHO OT S5 10 7 % B rox;

OIICHKa MHPOBOTO PbIHKAa 000PYI0OBaHUs JIJIsi HEMPEPHIBHOTO MOHUTOPHUHTA BEIOPOCOB B
atMocepy (okomno 3 miupa. nomtapos CIIA) npeacrasnser menee 10 % MUPOBOro peiHKa
o0opymoBaHus NIl CHIDKEHHUSI BBIOpocoB mbuth, SOX u okcumoB azota (32 — 38 mupg.
nosmapoB CIIIA);

€CJIM CTOMMOCTh CTPOUTENBCTBA YTOJbHOW 3JEKTPOCTAHIIMK YCTAHOBJICHHON MOIIIHOCTHIO
1000 MBt HaxoauTcs B auamna3zone ot 1 mupa. no 4,5 mupa. nonnapos [18], To pasmep
rno0abHOrO0 pblHKa MOHUTOpUHTa ACM NOpUMEpPHO COOTBETCTBYET CTOMMOCTH
CTPOUTENBCTBO OJTHOM — TPEX AIIEKTPOCTAHIUH.

MupoBOil ppIHOK MOHUTOPUHTA KAa4€CTBa BOJIbl COMIOCTABUM MO Pa3Mepy C PHIHKOM
MOHUTOPHWHIA Ka4yeCTBa BO3/IyXa, a TAK)KE BKIIIOUYAET B c€0s1 MOHUTOPUHT KauyeCTBa MUTHEBOU
BOJIBI.

AHaym3 1[eH Ha CHCTEMBI MOHUTOPHHTA
Ha mupoBoMm preiHKE noctymHO Oosibiioe kojgudecTBo cuctem ACM. B cnucok
KPYMHEUIIIUX HUTPOKOB PBIHKA CHUCTEM HEMPEPHIBHOIO MOHUTOpUHTA BbIOpOCcOB (ACM)
BxoaaT: ABB Group, Siemens, Horiba, Sick, Beijing SDL Technology, Focused Photonics,
Emerson, CECEP Talroad, Shimadzu, Fuji Electric, Thermo Fisher Scientific, Kontram,
Gasmet Technologies Oy, Wayeal, Teledyne Monitor Labs, OPSIS, AMETEK, Cisco,
CODEl u T1.1.

KanuranbHbple U onepaliioHHbIC 3aTpaThl Ha cucTeMbl ACM 00bI9HO HEe myOauKyroTes (
MIPOU3BOJIUTEIIb COOOIIAET IIEHY IO 3aMPOCy B COOTBETCTBUHU C O0jIee MOAPOOHBIM OMMCAHUEM
CUCTEMHBIX TpeOoBanuii). JloctynmHas nHpopManus BKIto4aeT B ceOs TaHHBIE U3 TaOIUIIBI
2.3.

Tab6numna 2.3. Croumocts cuctem ACM

Ne o/m IIponsBoawTens CromMmocTh CopaBO9HEIH JOKYMEHT
1 I"a3000pa3HbIe 3arps3HATEIN

EKTIMO, CEMS ENDA-
1.1 5000 Continuous Emission 60 000 gommapos CIIIA [19]
Monitoring System

KELISAIKE, Continuous

Emission Monitoring 30 000 — 70 000 momrapos
System for Flue Gas CIIA

Emissions

1.2 [20]

Ho 100 000 mommapos

1.3 Alibaba CILIA

(21]



2 TBep/abie 3arps3HSIOINE BENIECTBA (ITbLIb)

Nanjing ATYI

Technologies, Continuous

Emission Monitoring 1000 — 3000 mostapos
System Online Stack Dust CIIA

Monitor Particulate Matter

Monitor

2.1 [22]

IIpumepoM neTanbHOM CTPYKTYPbl BCEX MHBECTULIMOHHBIX U ONEPALMOHHBIX PACXOO0B,
CBSI3aHHBIX C BHEJIpPEHHEM U dkcruryaTanuen ACM, moxer ciyxutb Moaens 3atpat CEMS,
oOpaboTanHass AT€HTCTBOM 10 0XpaHe okpy»katomeii cpeanl CIILIA [23].

Tabnuna 2.4. 3aTparsl Ha BHEAPEHUE U 3KcIuTyaTanuio ACM

Ne /m Crpykrypa satpar  Jlomrap CIIIA Tomossie 3aTpatsr Jomnap CIIIA
1 2 3 4 5
1 [InanupoBanue 2,886 HosceanenHas 11,310
JIESTETLHOCTD
) Brib6op 14,008 O0paboTKa TaHHBIX U 34370
o0opynoBaHus nHpopmanum
3 BcrmomorarensHbie 19,065 Aymut 6amIOHHOTO 17,045
cpencTaa raza
4 IMpuobpeTenue 95,400 Benenue yuera u 1,413
obopymoanus ACM OTYETHOCTD
Exeronnbiit 0630p u
oOHOBIEHHE
5 YcraHoBKa U 18,741 obecreucHU 5,054
nposepka ACM KayecTBa,
SKCITyaTallkk |
00CITy)KHBaHU
6 TecThl TEXHUYECKUX 36.726
XapaKTEPUCTHK
7 [Mnarm obGecneuenus/ 15.244
KOHTPOJISI KauecTBa
8 Bcero 202,070 Bcero 69,192

AHanmu3 UMEIOIIUXCS JAHHBIX MTO3BOJISET CAENATh CISAYIONINE BEIBOIBL:

Ha PBIHKE MMEETCS JOCTaTOYHBINH BBIOOp ycTpoicTB ACM, a 3a cyer OOJIBIIOTO

KOJIMYECTBA MPOU3BOIUTENCH 4TO (POPMUPYET BHICOKOKOHKYPEHTHYIO CPENY;
1ieHbl Ha 06opyaoBanue cucteM ACM BappUpyIOTCS B JOCTATOYHO IITUPOKOM JHAIIa30HE:
CTOMMOCTB TPOABUHYTOM cuctemsl B guana3zone 40 000 — 100 000 gosutapos CIIA;

TOJIOBBIE 3aTpaThl Ha JKCILUIYaTallUI0 M TEXHHYECKOE OOCITYKHBAHHUE COCTABJISIOT
npumepHo 15 % or oOmux 3atrpar Ha npuoOperenue wiu A0 30 % OT cTOMMOCTHU
000pyTOBaHUS.

3. IIpuMensieMBIe IPOLECCHI: TEXHOIOTHIECKHE, TEXHUISCKUE PEIICHIA, UCIIOIE3YEMEIE B
HACTOAIIEe BpeMs



OcobennocTr IOPOU3BOACTBEHHOI'O 3KOJIOIHICCKOI0 KOHTPOJIA 110 OTPACIIIM

VYuuThiBasg MEXOTpaciaeBOM XapakTep U crneuuduky, AaHHbIM cnpaBoyHuk no HAT
MPUMEHUM K IIUPOKOMY KPYry OTpaciedl U BHUAOB AEATEIbHOCTH, OMMCAHUE KOTOPBIX
IpEeACTaBICHO B COOTBETCTBYIOIIUX crpaBoyHukax no H/T. B nanHom paznene kpaTko
U3JI0KEHBl pealu3yemble B Hacrtodllee Bpems mnporpammsl [IDK, B TomM wyumcime mno
IPOBEICHUIO aBTOMATU3UPOBAHHOTO MOHUTOPUHTA SMUCCUM U (paKkTUYECKHe 00€3TMUCHHbIE
JaHHBIE MO BbIOpocaM M cOpocaM NpeANnpHsITUNA, MNPEIOCTABUBIIMX CBOU CBEICHHS B
rporiecce pa3paboTKu HacTosmero cnpaBoyHuka mo HJIT.

VYuuThiBas, 4TO JaHHBIE O BBIOpOCAX 3arpsA3HAOMIKX BemlecTB B PecnyOnuke Kazaxcran
JIOCTYNHBI B ToApoOHON pa3buBke B ¢opmare NFR, oOGpaboransl mo MexmayHapOIHOMN
Metoaosniorun EMEII 3a niepuos ¢ 1990 r mo 2022 r [24], npeacTaBiseTcs 1ej1ecoo0pa3HbIM
OTpa3uTh OTPAcid TPOMBINIIEHHOCTH, BHOCSIIME HAWOOJNBIIUN BKJIag B 00BEM
HAI[MOHAJIBHBIX BEIOPOCOB 3arpsI3HSIONIMX BEIIECTB, C LIENbI0 MOCIEAYIOIIETr0 COMOCTaBICHUS
TEKYILeW CUTyallUH C UMEKLUMHUCS TPeOOBaHUSIMU K MOHUTOPHUHTY JJISi TPUOPUTETHBIX
CEKTOPOB SKOHOMHKH.

B Tabnume 3.1. mpeacraBiieHa [0 OTAEIbHBIX OTpaciiell SHEPreTHKH U
MIPOMBIIIUICHHOCTH B OOIIUX HAIIMOHAIBHBIX BhIOpOcax mbutk, SOX, OKCUIOB a30Ta, OKCUIA
yriiepoza u jietyuux oprannueckux coenunenuit (JIOC) Pecnyonuku Kazaxcran B 2022 1.

B Tabnuue He yuTeHbl YaCTHYHBIE BHIOPOCHI OT TPAHCIOPTA, CEIBCKOIO XO3sICTBA,
OTOIUVIEHUSI JOMOXO3SIMCTB, aJIMUHUCTPATUBHBIX UM KOMMEPUYECKMX 3JaHUN, TaKXKE HE
BKJIFOUEHBI T€ OTPACII, IJIe CyMMa BRIOPOCOB MEPEUNCICHHBIX 3arps3HUTENCH He JocTUraer 1
KWJIOTOHHBI B TO/I.

Ta6numa 3.1. BeiOpocsl oTAenbHbIX oTpacieit B 2022 r., kt

CexTop
Ne o/m npomemieHHO NOX JIOC S0, CO 113013
cTH
1 2 3 4 5 6 7
BripaboTka
1 anektporHepru 238,28 2,10 781,46 25,37 11,83

" U TCIJIa

Hedrenepepad 3.95

0,16 0,02 0,76 0,06
OTKa

IIpousBoxacteo
TBEPIAOTO
3 TOIJIWBA | 3.43 0.13 14,85 0,98 13,38
apyrue
oTpaciu

9HEPTEeTUKU

CranuoHapHoe
CXKUTaHHE B

00pabaTtbIBaio
o e



IPOMBIIIICHHO
cTH "
CTPOUTETIHCTBE

YyTyH |
cTanp

CranuoHapHoe
CXXHUTaHHE B
00pabatrIBaio
o e u
MIPOMBIIILIEHHO
cTH u
CTPOUTEIILCTBE
LBETHBIC
METaIbI

CranmoHapHoe
CXKUTaHHE B
00pabatbIBaio
o e
MIPOMBIIILICHHO
cTH u
CTPOHUTEILCTBE
: XUMHUYECKas
MPOMBIIILIEHHO
CTh

CranuoHapHoe
CXXHUTraHHUC B
00pabatbIBai0
g € i
MIPOMBIIILICHHO
CTH u
CTPOHUTEILCTBE
InUuIIceBas
MIPOMBIIILIEHHO
CTh,
MIPOU3BOICTBO
HAaIlUTKOB M
Ta0aYHBIX
HU3JICITUI.

Heopranuzosa
HHEIC
BBIOPOCHI OT
TBEPIOTO
TOIJINBA:
no6e4a U
TPaHCIIOPTUPO
BKa YTt

Jletyuue
BBIOPOCHI OT
TBEPAOTO
TOTJINBA:
TparchopMar
s TBEPAOTO
TOIJINBA

15,26

18,52

2,83

2,27

NA

0,000

5,19

7,06

1,01

0,41

90,96

0,030

44,26

69,41

6,26

1,33

NA

0,000

46,73

71,99

6,95

1,69

NA

1,88

6,24

9,70

0,88

0,22

10,12

1,420



10

11

12

13

14

15

16

17

18

19

20

21

22

Hedrsuble
JeTydne
BBIOPOCHI:
pasBenka,
nobOwlya,
TPaHCIIOPT

Hedts c
HEOpraHM30Ba
HHBIMH
BBEIOpOCaMU:
nepepaboTKa u
XpaHeHHE

Juctpubpronn
o
HEQTENPOIyKT
OB

Jletyuune
BBIOPOCHI
MPUPOJTHOTO
rasa (pasBeaka
, nmoOnIua,
nepepadoTka,
TPAHCHIOPTUPO
BKa, XpaHEHHE,
pacripefiesieH!
€ U mpouee)

[IpouszBoacTBo
LEMEHTA

IIpoussoactso
U3BECTU

JloOb1ua
MOJIE3HBIX
HUCKOIIAEMBIX,
KpOMe YTJIst

[IpousBoacTBo
a30THOH
KHCJIOTHI

XuMHUecKas
MIPOMBITIIICHHO
CTh

IIpoussoacteo
yyryHa u
cTanu

[IpousBoacteo
(deppociuiaBoB

IIpoussoacteo
AIOMUHHUS

IIpousBoacTeo
Meau

NA

3,605

NE

NE

NA

3,320

NE

NE

1,600

NE

16,84

3,000

28,420

5,36

NE

NE

NA

NA

18,250

0,99

NE

NE

NE

NE

9,310

NE

NE

NE

NE

NA

NA

NE

NE

NE

7,200

1,360

NA

1,352

NA

NA

NE

NE

NA

NA

NE

NE

NE

191,962

NE

NA

0,240

NA

NA

2,20

8,52

32,860

NA

114,070

1,99

2,12

1,440

0,145



23 IIpousBoacteo NE NE NO NE NO
HUKEIS

IIpouas
24 metaonponay NE NE 1,089 NE 0,670
KIUs

Ilemmrono3no-
OyMakHas
ITPOMBIIIJICHHO
CTh

25 0,27 0,54 0,54 1,48 0,27

[Mumesas
26 mpoMBIIuIeHHO NA 16,10 NA NA NE
CTb U HAIIUTKU

buonoruuecka
27 s oOpaboTka NA 4,790 NA NE 0,0010
OTXO0B

Bcero -
28 nepeunciieHHsl 293,320 201,360 937,080 351,144 218,380
€ oTpacium

Jong B oOmem

29 obBseMme 56,90 % 37,00 % 77,40 % 25,51 % 25,70 %
CTpaHEI
Bcero mo
cTtpae (Ha

30 OCHOBE 515,35 544,42 1211,37 1376,46 849,23
MIPOAAHHOTO
TOILIABA)

N3 nanHpix Tabauuel 3.1. caeayer, 4yTo rpymia BRIOpAaHHBIX OTpacied MpeCTaBIseT
PCLIAOIIY IO OO HALMOHANBHBIX BEIOPOocOB SOy (77,4 %), boinee monoBunbl BeIOpoco NO

x (56,90 %), sHaunrensuyro gomo Beiopocos JIOC (37,00 %), CO (25,51 %) u mbuu (25,70

%).

3.1. IIpon3BOACTBEHHEIH 3KOJIOTHIECKHI KOHTPOJIb Ha MPEANPHATHAX M0 H0Obae HoTH
W rasa

HedTreraszoBass mpoMBINIIIEHHOCTh BKIIOYAeT B ce0s psaa cnernu@uIecKux

TEXHOJIOTHYECKHUX TPOIIECCOB W BUIOB JAEATEIHLHOCTH, TAKHUX, KaK T€OJIOTOpa3BeiKa, J00b4a
HeTH M rasza (B TOM uucie Ha menbde), TOATOTOBKA U MepepadoTKa YIJIEBOJIOPOJIOB,
TPAHCIIOPTUPOBKA YIJIEBOJAOPOJOB MO TPYyOONPOBOIHBIM CETSM, IMOA3EMHOE XpaHEHHUE
MIPUPOHOTO ra3a u rnepepadboTka yrieBOJOPOJTHOTO ChIPbS.

OCHOBHBIMH MCTOYHHKAMHU BO3JCHCTBHS Ha OKPYKAIOIIYIO CpEIy Ha dTare JOOBIuH,
cOopa U TPAHCIIOPTHUPOBKHU MPOAYKINH HEMTSIHBIX CKBAXUH SBIISIIOTCS OPTaHU30BaHHbBIC U
HEOpTraHW30BaHHBIC BBIOPOCHI 3arps3HSIONIMX BEIIECTB B aTMOC(HEpHBIH BO3AYX C
npeoOjlalaHueM  HEOPTraHW30BAHHBIX  BHIOPOCOB. OCHOBHBIMH  HCTOYHHUKAMU
HEOpPraHW30BaHHBIX BHIOPOCOB HAa TEXHOJOTHYECKOM JTare SIBISIOTCS HETUIOTHOCTH



TEXHOJIOTUYECKOTO0 000pyJ0BaHUA OOBEKTOB JOOBIYM, cOOpa W TpaHCIOpPTa MPOAYKIIUU
HePTSIHbIX CKBaXuH ((JaHUEBbIE COEJUHEHMS, CAJbHUKOBBIE YIJIOTHEHUS,
3aIO0PHO-PETYIUpPYIOLIas apMaTypa).

OCHOBHBIE MCTOYHHMKH BBIOPOCOB Ha MOJITANe MOATOTOBKU HE(PTU: HACOCHOE
o0opyIoBaHue, cenapaTopsl, (pakeIbHbIE CUCTEMBI, TIeUH, APEeHaXHbIE EMKOCTH, pe3epBYyaphl,
OJIOKM JTO3UPOBAHMS PEAreHTOB, MPOJYBOYHBIE CBEYM, HEIUIOTHOCTH OOOpYIOBaHHUS; HA
Mo/I3Tare MOAroTOBKHY ra3a: HaCOCHOE 000pyA0BaHKeE, (paKeIbHbIE CUCTEMbI, KOMIIPECCOPHOE
o0opy0oBaHuE, IEUH, IPEHAKHBIE EMKOCTH, PEe3€pBYaphl, MPOTYBOYHBIC CBEUH, HETNIOTHOCTHU
000pyI0BaHHUA; HA MOAATANe MOJArTOTOBKH BOJBI: HACOCHOE 00OpYAOBaHUE, KOMIIPECCOPHOE
o0opyI0BaHUE, CEmapaTopbl, pe3epByaphl, HEIJIOTHOCTH OOOPYJOBaHUS; Ha IOJITare
BEJICHMS YUYETHBIX Olepaluuid ¢ HeQThIO, TOMYTHHIM HE(QTAHBIM T'a30M, IJIACTOBON BOJIOM:
cucTeMa M3MepeHusi KoinuecTBa u Tokazarenerr kadectBa Hehtu (CUKH, CUKHC),
CpelIcTBa U3MEPEHUsl, MPUMEHsIEMbIE NMPU BEJACHUU YUYETHBIX ONepaluil ¢ HePThIO, Ta3oM,
IJIaCTOBOM BOJIOM, HETUIOTHOCTH O0OpPYOBaHUS; Ha MOA3TANE XPAaHEHUsI HEPTHU: pe3epByaphl,
CUCTEMBI HaJIMBa, HETJIOTHOCTH 000pYAOBaHUS.

Tabnuua 3.2. BeIOpoCkl MApKEPHBIX BEIIECTB M0 ayIUPYEMbIM MPEANPUATHIM

ITpemmpn Cmecs CmMech

Ne o/ co SO, oped.  mpeA.- g g Caxa Meram NO, NO
Bri6poc YIJIEB-OB YTJIEB-OB
51 M3B C1-C5 C6-C10
I

1 o PSSy 3s% 0% 0% 0% 1% 5% 3%
I

2 e S0% 5% 24% 7% 0% 0% 3% 10% 1%

3 HHTZ?;IPH 13% 0%  39% 10% 0% 0%  21% 15% 2%
I

4 ﬂ;?;‘p“%% 35% 5% 0% 0% 1% 4% 8% 1%
1

5 HT‘;?;"’” 40% 0%  31% 3% 0% 2% 6% 15% 3%
I

6 ﬂ;?gp“ 38% 0% 3% 1% 0% 0% 1% 2% 4%
I

7 ;;le;ﬂ;[pﬂ 40% 0% 0% 0% 0% 0%  24% 31% 5%

8 ?Tizﬂgp“%% 35% 2% 3% 0% 1% 0% 9% 2%
I

9 o A% 0% 4T%  18% 0% 0% 7% 12% 2%

10 ?T‘I’f;g“ 17% 0%  64% 5% 0% 0% 5% 8% 1%

1 ﬂng;ﬂ?f“ 2% 2% 1% 4% 0% 3% 2% 1% 15%
IIpenanpu

12 21 % 5% 22 % 9% 0% 0% 21 % 19 % 3%

stue 12



13 Hpennpu 37 o, 0% 46 % 3% 0% 3% 1% 6% 4%
arue 13

IIpennpu

14
atue 14

26 % 51 % 6% 1% 1% 1% 0% 12 % 2%

[peanpu

15
satue 15

15 % 78 % 1% 0% 0% 0% 2% 4% 0%

Cpennee
16 3Hayenn 34,13 % 16,40 % 22,07% 4,27% 0,067% 0,80% 6,93% 12,53 % 3,20 %
e

UcTtounuxk: [25].

W3 3arps3usOmux BEMIECTB, BHOCSIINX HAaUOOIBINN BKIJIAl B BAJIOBBIN 00BEM BEIOPOCOB
IpU SKCIUTyaTanuu HedTe00bIBAIOIIUX peAnpusTii, 6onee 34 % NpUXOAUTCS HA YIIIEPO.
OKCH/I, CYIIIECTBEHHBIN BKJIaJl OKa3bIBAIOT MpEJEIbHbIE YIIeBOA0POabl (26 %), SOx (16 %),
NOx (15 %) u metan (7 %), Ha 10110 APYTHUX 3arpA3HAIONIMX BEIIECTB MPUXOAUTCS MeHee |
%.

Taxke 3HaUMTENBHBIN BKJaJ B BAJOBBIE BHIOPOCHI MPEANPUITHI BHOCIT (aKeIbHBIC
YCTaHOBKHM U YCTAHOBKH MO pETreHEepaluu cepbl. boibllioe KOJUUEeCTBO TBEPHABIX YACTHII
MoTaaaeT B arMocepy Mpy 3aMeHe KaTaIH3aTOPOB U AKCILTyaTallii YCTAHOBOK KOKCOBAHMSI.
BrIOpOCHI JIeTy4ux opraHnyecKuX BEIIECTB MPOUCXOIAT MPH IKCILTyaTallui Pe3ePBYapOB ISl
XpaHeHusI HePTEMPOTYKTOB, CUCTEM pa3feieHus] HeTEMPOTyKTOB U BOJBI, IPU MTPOBEICHUH
NOTPY304YHO-Pa3rPy30UHbIX pabOT, a TaKKe 3a CUeT HEIJIOTHOCTH (IIaHIEB, KJIAMaHOB,
YIUIOTHEHUH.

TexHomornyeckne yCTaHOBKUA W WHBIE TTPOU3BOJICTBEHHBIE OOBEKTHI HEPTErazoBoOu
OTpaciu SBJISIIOTCS TOTCHIMATbHBIMUA HUCTOYHMKAMHU 3arps3HEHUs] MOBEPXHOCTHBIX U
MOA3EMHBIX BOJHBIX 00BEKTOB. OOBEM M KauecTBO MOTPEOIIEMON B TEXHOJIOTHUYECKOM
MPOIECCe BOJBI U COCTAB OTBOJMMBIX CTOUHBIX BOJ 3aBUCSIT OT TEXHOJIOTUU ITPOU3BOJICTBA,
BH/IA BBITYCKA€MOM MPOAYKIUHU, YPOBHS TEXHUYECKOTO OCHAILICHUS TPEATPUSITHUSL.

COpochl CTOYHBIX BOJA 00pa3yrOTCs HAa MPEANPUATHSIX OTPACIN HEMOCPEICTBEHHO OT
TEXHOJIOTUYECKUX MPOIECCOB (MPOU3BOJCTBEHHBIE CTOYHBIE BOJIbI), XO35MCTBEHHO-OBITOBOM
NEATEeNIbHOCTA TIepCoHalla KOMMAaHUM (XO34MCTBEHHO-OBITOBBIE CTOYHBIE BOJbBI) U
aTMOC(hEpHBIX O0CaJKOB (ITOBEPXHOCTHBIE CTOYHBIE BOJIbI). Takke CTOUT YUHUTHIBATH
MOMYTHO-00bIBa€MbI€ BOJIbI, OT/IETIsiEMble OT He(TEra3oBoil CMECH, KOTOPbIE B OCHOBHOM
HaIpPaBJISIIOTCS JJIS1 3aKa4YKU B TUIACT JJISl MOJIJIEPKAHUS TIJIACTOBOTO JaBiieHusi. OCHOBHBIMU
3arpsI3HSIIONIMMU BEIIECTBAMH SIBJISIIOTCS B3BEIIICHHBIE BEIIECTBA, HE(TEIPOTYKTHI, XJTIOPUIBI
u cynbdarbl. CTOYHBIE BOJBI MOCTYIAIOT B CUCTEMBI JIOKATIBHON OUYUCTKY WUJIW MEePEIatoTCs Ha
OUYHCTKY B CIIELIMAIM3UPOBAHHBIC OPraHU3aLINH.

OCHOBHBIMM 3arpsi3HSIIOIIMMHU BEIIECTBAMU B CTOYHBIX BOJAaX HEePTEI00BIBAIOLINX
MPEANPUSTUN SABJISIOTCS B3BEUICHHBIE BEIIECTBA U HE(DTEPOYKTHI.



Tabnuma 3.3. Macca cOpocoB MapKepHBIX BEIIECTB OT Psia MPEINPUSTUH, BKIFOYSHHBIX
B OKCIIEPTHYIO OIEHKY, T/TO]

Yo BsBemeHHEBIE Cymsdater Hedrempo

Norjy  Tpemupa Xuopamt ——— (o0 SO,) eTPOD

ATHC
Makxc. MUH. MaKc. MHH. Makc. MHH. Makxc. MUH,

1 2 3 4 5 6 7 8 9 10

| [pennpu 533399 40,288 1,103 0,185 11,346 6,983 0,013 0,003
stue 2

2 Hpemmpi 15 275 4700 0654 0447 - - 0011 0,002
arue 4

3 Hpennpu - 11,961 3,207 18250 6,251 0,117 0,008
saTue 5

4 Ipennpu 0,161 0,033 0,042 0,029 2,904 1,048 0,006 0,000
satue 7
1

5 HT‘;?gp“ 7623,328 1163,238 246,801 9,569 3599,448 460,001 8,247 0,3

6 (PR 370 3623 0742 0288 4948 1371 0002 0001
stue 9

. Mpenmpit s 773 16783 - - 32,163 2369 0,016 0,002
arue 10

g Hpexnpu i 0,292 0213 - - 0,007 0,005
stue 11

9 HpeamPi o) 580 30,150 3,800 0342 70260 13940 0239 0,015
stue 12
I
arue 13
I

1 PEAIPH g5 616 21,077 3,197 1,955 69,018 28,381 0,040 0,025
stue 14

12 Tpennpu i 280,044 23924 - - 1571 1,478
arue 15

Jlns penieHus 3a1aun OXpaHbl OKpYXKaroIIeh cpeabl B HePTeJ00bIBAIOIINX KOMITAHUIX
pa3paboTaHbl TPOTPAMMBI POU3BOICTBEHHOTO SKOJIOTUYECKOTO KOHTPOJISI, B COOTBETCTBHH C
KOTOPBIMU TPOBOJATCS KOMIUIEKCHbIE HAOMIONCHUS U U3YUYEHUE COCTOSHHS MPUPOIHBIX
KOMITOHEHTOB B 30HE MMOTCHIIMAIBHOTO BO3JEHUCTBUS.

B nporpammax [19K ycranaBnuBaroTCs:

IIEpEYEHb MTapaMETPOB, OTCIIEKUBAEMBIX B ITPOLIECCE DKOJIOTUUECKOTO KOHTPOJIS;
IIEPUOIUYHOCTD, IPOJOJDKATEIIBHOCTD U YaCTOTa U3MEPEHU;

HCIIOJIb3YEMbIE HHCTPYMEHTAJIBHBIE UIIA PACUETHBIE METO/IBI.

Habntonenue 3a KOJIMYECTBOM U COOJIFOJJCHUEM COOTBETCTBUSL YCTaHOBJIEHHBIM
HOpPMaTUBHBIM BBIOpOCAM HIMHUCCHII Ha OPraHM30BaHHBIX MCTOYHHMKAX IPOBOJMTCS Ha
OCHOBAaHUM HWHCTPYMEHTAJbHBIX H3MEPECHUN, HA HEOPraHW30BAHHBIX MCTOYHUKAX — Ha
OCHOBaHUH PaCUYETOB.



Pe3ynbpraTel 3aMepoB NEPENAIOTCS B OTAEIBI SKOJOTHYECKOT0 KOHTPOJIS, TA€ IPOBOIUTCS
aHaJIM3 COOTBETCTBUS WJIM HECOOTBETCTBUS (PaKTHUECKOr0 00beMa BRIOPOCOB HOPMATHUBHBIM
o0Bbemam, onpeesneHHbM npoektoM HJIB 1 o60bemMaMu, TMMUTHPOBAHHBIMH 3KOJIOTHYECKIM
paspenieHreM.

Mounutopunr BeiOpocoB myrem ACM ocymiecTBisierca oobexkTtamu | kareropuu B
COOTBETCTBUH C TII. 3 1.2 ¢T. 184 Dxonorudeckoro koaekca u [Ipapunamu Benenuss ACM [33

1.

3.2. IIpou3BOACTBEHHBIH 3KOJOTHIECKH KOHTPOIb Ha MPEAIPUATHIX MO mepepaboTke
HedTH U raza

[Ipodunb npousBoicTBa, cxeMa nepepaboTKU HePTH U ra3a, aCCOPTUMEHT BBIITyCKAaeMOM
NPOAYKLHH, XapaKTEPUCTUKHM OCHOBHOTO TEXHOJOIMYECKOTO0 M BCIOMOTATEIbHOIO
000pyIOBaHMS, CUCTEMbl OYHMCTKUA OKA3bIBAIOT BJIUSHHUE HA MEPEUYCHb M BaJOBBIM 00BEM
3arps3HAIOIIMX BEIIECTB. PaznmuyaloT OpraHM30BaHHbIE U HEOPTAHU30BAHHBIE WCTOYHUKH
BBIOPOCOB 3arpsA3HSAIONIMX BelIecTB HedTenepepadaThiBalONIMX 3aBOA0B. K OCHOBHBIM
OpraHMW30BaHHBIM MCTOYHHKAM BBIOPOCOB OTHOCSITCS JBIMOBBIE TPYOBbl TEXHOJOTHMYECKHUX
neyeil, CBeUM JJIA COKUTaHUs (PaKeIbHOTO ra3a, BEeHTUIISIIUOHHBIE TPYObl MPOU3BOICTBEHHBIX
nomenieHuid. HeopraHun3oBaHHBIMU HMCTOYHUKAMHU BBIOPOCOB HedTenepepadaThIBaOIINX
3aBOJIOB SABJISIIOTCS: PE3EpPByaphl; LUCTEPHBI CIMBHO-HAIMBHBIX 3CTaKal; IOBEPXHOCTU
UCIIAPEHUs] OYMCTHBIX COOPY)KEHHI; HEIJIOTHOCTU 3alOpHOM apMaTypbl U (hIaHLEBBIX
COCMHEHUN TEXHOJOTMYECKUX YCTAaHOBOK; IIPONYCKM CaJbHUKOBBIX YCTPOMCTB,
NPEAOXPAHUTENIBHBIX KJIAlMaHOB MPOOOOTOOPHBIX KpPAHOB, IMOCTOSHHO JIEMCTBYIOIIHMX
OTPBITHIX IPEHAXKEU U T.1.

OcHOBHOM BKJIAJ B 3arpsi3HeHHE aTMOC(hepHOTo Bo3ayxa BHOCAT SOX, a30Ta TUOKCH/I,
a3oTa OKCHJ, YIJIEpOJia OKCHJI, YIIIeBOAOpo bl npenenbHbie C12-C19, cmech yrieBoaopoaoB
npenenbHbix C1-C5. OCHOBHBIMM HMCTOYHUKAMH 3arps3HEHUS SABISIOTCS CIEAyIOLINE
TEXHOJIOTHYECKUE Mpolecchl: aTMocdepHas neperonka HedrsHoro ceipbs (DJIOY-ABT),
KaTaJIUTHYECKUN pu(OPMHHT, THAPOOUYNCTKA JU3EIHHOTO TOIUIMBA, THIPOOUYHCTKA OCH3UHA,
3aMeJIEHHOe KOKCOBAHME, KAaTAIUTUYECKUI KPEKUHT, TPOU3BOACTBO OUTYyMa, TPOU3BOICTBO
CEpBI.

XapaKTepUCTHKa OCHOBHHIX 3arpA3HAIOMMX BEmECTB aTrMocdepsl Ha
HedTenepepabaThBaIOMMX IPEAIPHATAIX

SOx u cepoBonopoa. Bkinan HedrenepepadaThIBAIOMIUX MPEANPUITHI B 0OIIHIA BEIOPOC
CEpHHUCTBIX COCIMHEHUU HeBeJuK (MeHee 5 % oOT oO0Iero KoJudecTBa BHIOPOCOB
TOIUIMBHO-IHEPT€THUUECKOr0 KoMIuiekca). [lo KonmuuecTBy M COCTaBy BBIOpAachIBa€MBbIX
cepocoJiepKallluX ra30B MCTOYHUKHM HEraTUBHOI'O BO3JEHCTBHUS HAa OKPYXKAIOIIYIO Cpeay
MO>KHO Pa3JeIUTh HA TPU OCHOBHBIE TPYIIIIBI:

1. IpiMOBBI€ Ta3bl KOTEJIbHBIX arperaToB, TEXHOJIOTMUECKUX MeUeH, eYei sl CKUTaHUs
He(Tenu1aMoB, (paKeIbHbIX CUCTEM.



2. OTxondiye ra3bl pereHepaluy KaTaiu3aToOpoB Ha YCTAHOBKAX KPEKUHTA.

3. XBOCTOBBIE T'a3bl YCTAHOBOK MPOU3BOJICTBA CEPHOU KUCIOTHI U AJIEMEHTAPHOU Cepbl (
ycranoBku Kiayca).

K ocHOBHBIM HCTOUYHMKAM BBIOpOCOB SOX OTHOCATCS: ABIMOBBIE TPYObI neueit (56 %),
dakenbHbie ycTaHOBKH (20 %), pereHepaTopbl YCTaHOBOK KaTaJUTHYECKOTO KPEKHUHTA.
OCHOBHBIMH HCTOYHUKAMHU CEPOBOJOPOJA SBISIOTCS: HEOUHUINEHHBIA ra3 € YCTaHOBKHU
yTUIH3auKu  (QaKeabHBIX Ta30B, HACBILIEHHBIE pPAcTBOPhl MOHOATAHOJAMUHA U
CEpOBOJOPOACOJCPKAIIMIA Ta3 C€ TEXHOJOTMYECKUX YCTAHOBOK OYUCTKH U
(bpakunonupoBaHus razoB. CepoBOAOpPOA MOCTyNaeT B aTMOc(hepy U 3a CUET €ro BbIIEIEHUS
(McnapeHus) U3 CEpHUCTO-IIEIOYHBIX CTOUHBIX BOJ U TEXHOJIOTMYECKUX KOHAEHCATOB, YEPE3
HEIJIOTHOCTU 000pyA0BaHUs (HACOCHI, KOMIIPECCOPBI, apMaTypa), C YCTAaHOBOK MEPBUYHOM
nepepaboTKH ¥ THAPOOUYUCTKH, TEPMOKPEKHUHTA. 3HAYNTEILHBIMU NCTOYHHUKAMHA BHIOPOCOB
CEpOBOJOPO/IA SBISAIOTCS OapOKOHAEHCATOPHI CMEIICHHUS, a TakKe YCTaHOBKH IO
MIPOU3BOJACTBY CEPHI.

NOXx. OCHOBHBIMU UCTOUYHUKAMHU BBIOPOCOB OKCHJIOB a30Ta SIBJSIOTCS: TEXHOJIOTHYECKUE
neun (72,6 %), razomotopHbie kommpeccophl (14 %), ¢akenbHbie ycTaHoBkH (5,4 %).
OOpa3oBaHue OKCHUIOB a30Ta CBSI3aHO C OKHUCIEHUEM a30Ta BO3JAyXa U a30TCOJEpIKalluX
KOMIIOHEHTOB CaMOro TOIUIMBAa. J[MOKCHJ a30Ta SBJISIETCS TOKCHYHBIM BEIECTBOM, IO
JEeMCTBHEM COJHEYHOTO cBeTa ((poTONM3) KOHBEPTUPYETCA B OKCHJ a30Ta C 0Opa3oBaHHEM
030Ha, YYaCTBYIOIIET0 B 00pa30BaHuU (DOTOXUMHUUYECKOTO CMOTa.

Monookcu yriaepona siBiseTCa Hamboliee paclpoCTpPaHEHHBIM Ta3000pa3HBIM
3arps3HSAIONIMM BElIeCTBOM. MexaHu3M o0pa3oBaHUs MOHOOKCHJIA YIJIepoja CJeIYIOIIHA:
IIPU TOPEHUU YTIIEBOJOPOAHOIO I'a3a, OCHOBY KOTOPOT'O COCTABIISIET METaH, POUCXOAUT PAJT
MOCJIEI0OBATEIBHBIX TPEBpaIeHuid MeTaH(OPMaIbACTUIMOHOOKCHT YTIIEPOAATUOKCH]T
yriepoaa. [lpu HeOmaronpusTHBIX YCIOBUAX (HEZOCTATOK KHCIOPOJA, OXJaXKICHHE 30HbI
TOpPEHUs) IIeMHasl PEaKIusa MOKET 000pBAThCS M B MPOAYKTAX TOPEHUSI OYJET COMEPKATHCS
MOHOOKCH/]T yTIIE€PO/Ia.

OCHOBHBIMHU HCTOYHUKAMH 3arPSI3HEHHS] MOHOOKCHIOM YTJIEPOJa SBISIIOTCS TPyOJaThie
NeYH TEXHOJIOTHYECKUX YCTAaHOBOK, BBIOPOCHI KOTOPBIX cOCTaBIAIOT 50 % oT 00bema o0mmx
BBIOPOCOB, YCTAHOBKU KaTaJuTHU4ecKoro kpekunra (12 %), razoseie kommnpeccopsl (11 %),
outymHbie ycTaHoBKH (9 %) u dakenst (18 %).

Bribpocsl yrineBonopoaoB cocTaBiisitor 6osiee 70 % BBIOPOCOB BCEX 3arpsi3HAIONIUX
BEIIIECTB OT npeanpusaTuii HeprenepepadoTku. C TEXHOIOTHYECKON TOUKHU 3pEHUS BHIOPOCHI
YIJIEBOJIOPOJIOB TPEJCTABISIOT CO00M TMpsMble MOTepu HEPTHU M HEPTENPOMYKTOB.
OCHOBHBIMH UCTOYHUKAMH BBIOPOCOB yTIIEBOJOPOIOB SBIISIFOTCSI:

pe3epByapHbie MapKu (BBIOPOCHI U3 ABIXATEIbHBIX KJIANaHOB 3a CUET MCIAPEHHH C
OTKPBITHIX TTOBEPXHOCTEN);



TEXHOJIOTUYECKHE YCTAaHOBKM (BBIOPOCHI 3a CUET HEIJIOTHOCTEH 000pyaoBaHUS,
TpyOONPOBOJHON apMaTyphl, CAJIbHUKOB HAaCOCOB, a TAaKXe€ M3 pabOyuX KJIanaHoB MpHU
aBapUIHBIX CUTYyAILUX);

CUCTEMBI 00OPOTHOTO BOJIOCHAOXKEHHMSI (UCTIAPEHUS YTIIEBOJOPOAOB B HEPTEOTICTUTENSIX
U TPaUpPHSIX);

OUUCTHBIE COOPYXEHUS (MCHApEHMs] C OTKPBITHIX MOBEPXHOCTEN He(dTENOBYIIEK,
MPYJI0B-OTCTOMHUKOB, (DIOTATOPOB, IJIAMO- U UIOHAKOMUTEIEH).

3HauuTeIbHOE 3arps3HeHue arMocdeps! yriesogopoaamu Ha HII3 mpoucxonut mnpu
3aMOJIHEHUH TOBAPHBIMU HE(PTENPOIYyKTAMU KEJIE3HOJOPOKHBIX LHUCTEPH U TAHKEPOB Ha
HAJIMBHBIX 3CTaKaIax U Mpuyaiax.

TBepable (B3BEILIEHHBIE) BellecTBA. BHIOPOCH! B3BEIIEHHBIX BEMIECTB (IbLUIb PA3IMYHOTO
COCTaBa) CBS3AHBI MIPEXK/IE BCETO C XUMUYECKUMHU METOAaMU NEPEPabOTKU yTII€BOJOPOJIHOIO
ChIpbs. XMMHUYECKUN COCTaB MbIIM OYEHb CJIOXKEH. PacmpeneneHue BBIOPOCOB TBEPIBIX
BEILECTB B aTMOC(epy 10 OCHOBHBIM UCTOYHHKAM CJIETYIOLIUI:

pereHepaTopbl yCTAHOBOK KaTaTUTUYECKOr0 KpekuHra — 23,3 %;

(dakenbHble ycTaHOBKU — 4,7 %;

BCHTHJIAIIMOHHEBIE cucTeMbl — 0,7 %.

[Tporecchl KaTaIUTUYECKOW MepepadOTKH HEMTSIHOTO CHIPhS SBISIOTCA OAHUM U3
OCHOBHBIX HCTOYHUKOB BBIOPOCOB KaTaldM3aTOpHOM mbIM B atMmocdepy. Huskas
3¢ ()EKTUBHOCTh OTAEJICHHS KaTaJu3aTOPHOM IbIJIM Ha YCTAHOBKAX KaTaJIUTHYECKOTO
KPEKMHIa MPUBOAUT K HEONPABJAHHO BBICOKUM IMOTEPSIM KaTaIU3aTOPOB U 3HAYUTEIBHOMY
3arpsI3HEHUIO OKPY>KAOILEN Cpeibl TBEPAIMU BEILIECTBAMMU.

Jns cokpamieHuss BBIOPOCOB 3arpsA3HSIONIMX BEUIECTB B arMocdepy Ha
HedTenepepabaThIBAIOIINUX MPEANPUATUAX TPeOyeTCs MpOoBeIeHNE KOMITJIEKCa MEPOTIPUSTHIA:

COBEPILIEHCTBOBAHUE TEXHOJOTMYECKHX MTPOLIECCOB;

BHEJPEHUE MAIOOTXOJHBIX U O€30TXOIHBIX TEXHOJIOTHIA;

U3MEHEHHE COCTaBa U yJIyYIlIEHHE KaueCTBA UCTIOIb3YEMBIX PECYPCOB;

KOMIIJIEKCHOE HCIIOJIb30BAHUE ChIPhsI U CHIXKEHHE MOTPEOJIEHNS pECYpPCOB, IPOU3BOICTBO
KOTOPBIX CBSI3aHO C 3arpsI3HEHUEM OKPY’KaIOILIEH cpeabl;

U3MEHEHHE COCTaBa U YJIyUIIEHHE KaueCTBA BBIITYCKAEMOW MPOyKLINH;

OUYHUCTKA OTXOJSAIINX IPOMBIIUICHHBIX I'a30B.

ITopsnox ocymectBnenus 119K omnpenensercs BHyTpUIIPOHU3BOACTBEHHBIMU
nporpaMMaMi, TpauKkaMu KOHTPOJIS, TEXHOJIOTMYECKUMHU perjlaMeHTaMH U JApyrou
HOPMaTUBHO-METOAUYECKON JTOKYMEHTaluell B COOTBETCTBUU C OOBEKTAMHU KOHTPOJISI U
cnenupUKoi X03IUCTBEHHON JESTEHPHOCTA KOHKPETHOTO OTIepaTopa 0ObEeKTa.

B nactosimee BpeMsi mpeanpusTHAIMU HedTerasonepepadaThIBaOIIEH oTpacin
pa3pabarbiBaloTCsl pabodre MPOEKTHl MO YCTAaHOBJICHHIO aBTOMAaTHU3HPOBAHHON CHCTEMBI
HKOJIOTUYECKOTO MOHUTOPUHTA JIJIsl KOHTPOJISL BHIOPOCOB B aTMOC(EPY OTXOIAIIMX ABIMOBBIX
ra3oB Ha UCTOYHHUKAX 3arps3HEHUs atMoc(depbl, 00ecreuynBaronuIue BCe pexUMbl padOThl U



IITaTHBIC TEPUOAUYSCKUE TMPOILEAYPHI, IMO3BOJISIONINE OJHOBPEMEHHO peIIaTh 3aJa4u
y4eTHOTO KOHTpoJsi BeioOpocos (NO, NO, CO, SO, CO, CH 4> KOHIICHTPAIIMH IIBLITH (caxmn),

pacxoja OTXOJMSIINX Ta30B, BIAXHOCTU, JABJICHUS/Pa3psKEHUs, TeMIIEpaTyphbl JbIMOBBIX
ra3oB), a TaK ke IJi1 0OTOOpaKeHUSI COCTOSIHUSL U3MEPSIEMbIX BEIUYUH B PEKUME PEATIbHOTO
BPEMECHH, BEJICHUS 0€CCPOUYHBIX aPXHBOB O COCTOSTHUU U3MEPSIEMBIX BEITUYHH.

Benercsa koHTpoJsib kKauecTBa aTMOC(EPHOTO BO3ayxa (CEpoOBOIAOPOJ, OKUCH YIIepoa,
NOX, IBYOKHCH CEpbI, yIieBoaopoAsl) Ha Tepputopun C33 3aB0oJIOB Uil MOHUTOPHHTA U
OTIEPaTUBHOTO pEarupoBaHUsl HA M3MEHEHHE KauecTBa aTMOC(EpHOro BO3ayxa, OOMeHa
JAHHBIMHU C COOTBETCTBYIOIIMMHM T'OCY/IApCTBEHHBIMU U KOHTPOJUPYIOITUMH OpraHaMHU.

3.3. Oco6eHHOCTH NPOM3BOJCTBEHHOTO YKOJIOTHIECKOT0 KOHTPOIS Ha MPEAIPHATHIX
TOPHOMETAILTYPIHI€CKOr0 KOMILICKCA

B BpIOpOCax OT OCHOBHBIX OPIaHM30BAaHHBIX UCTOYHUKOB ONPEIEISIIOTCA KOHIIEHTPALMH
NBUIM HEOPTaHUYECKOW, CEPHUCTOr0 aHTHIPU/IA, OKHACIIOB a30Ta, OKCUAA YIJIEpo/Ia.

JIJ1s1 HeOpraHU30BaHHBIX UCTOYHHUKOB 3arpsi3HEHUS aTMOC(HEPHOro BO3yXa MPEeANPUITHS
MOHUTOPHUHI BBIIOJIHIAETCS AHAIMTHYECKUM METOJOM Ha OCHOBAaHHWM JAHHBIX O PEXKUME
paboThl, KOJMYECTBE W TEXHMUECKUX XapaKTEPUCTUK HCIOJIb3YyEeMOro 0O0OpyAOBaHUsS IO
METO/JMKaM, Ha OCHOBAaHUU KOTOPBHIX MPOU3BOAMJICA pacueT HOPMATHBHBIX BBIOPOCOB
npeanpusaTus (cornacHo npoekry HJIB).

[lepnoAMYHOCT KOHTPOJS HAa HEOPraHWU30BAaHHBIX MCTOYHUKAX SBIAETCS
€XKEKBAPTAIHHON M yCcTaHOBJEHa nporpammoit [19K.

Bo3zaeiicTBue npeanpusiTus Ha BOJHBIE pECypChl ONPEIEISAETCS OLIEHKON pallMOHAIbHOTO
WCITOJIB30BAHUS BOJIbI, CTEIIEHBIO 3arPSI3HEHUS CTOUYHBIX BOJI, BO3MOYKHOCTSIMU UX OYMCTKH Ha
JIOKaJIbHBIX OYHMCTHBIX COOPYKEHUSX, PEIICHUEM BOIPOCOB pPETYJIUMPOBaHUs, cOpoca U
OUYHCTKH IIOBEPXHOCTHOI'O CTOKA.

3.3.1. IIpon3BOACTBEHHEILH 3KOJIOTHIECKHI KOHTPOIb Ha 00HEKTaX YEPHOH METAJLIyprud
C y4eTOM JOORIH
OCHOBHBIMU HCTOYHUKAMU 3arpsA3HEHUs aTMOc(epbl BEIOpOCAMU METAJLTypPrudeCKUX
HpGIIHpI/ISITI/Iﬁ ABJIAOTCA KOKCOXUMHNYCCKOC, arjIoOMCPalluOHHOC, TIOMCHHOC, @eppocrmaBHoe n
CTAJICIINIaBUJIBHOC ITPOU3BOACTBA.
OTkprITas J0OBYA KEJIE3HBIX Py
PaboTa o 100k14e cConpoBOKAAETCS:
pa3spymicHucM IMOYBCHHOI'O ITOKpPOBA, I/IBMGHGHI/IeM/YHI/I‘-ITO)KeHI/IeM CCTCCTBCHHLBIX
naHamadToB, MECTOOOUTAHUIT;
3aMbUIEHHOCTHIO M 3aTa30BAaHHOCTHIO aTMOC(Ephl MPU MPOU3BOJCTBE MAaCCOBBIX B3PBHIBOB
B Kapbepe, BHIMIOJHEHUH TTOTPY30YHBIX U TPAHCTIOPTHBIX padOT, IEPBUYHOM JAPOOJIECHUU PYAbI



, IPU BETPOBOM 3PO3MM HA CYXMX HE3AKPEIUIEHHBIX IUISIXKAaX XBOCTOXPAHWIHUIL U
TAaMOXPAHUJIHUIIL;
HETaTUBHBIM BIUSHUEM Ha TUapocdepy B CBs3U ¢ 3a00pOM BOBI U3 BOJAOEMOB, COPOCOM
B HUX CTOYHBIX BOJ (IIAXTHBIA U KapbePHBIN BOJAOOTINB, CTOUYHBIC BOJIbI OT O0OTAICHU);
BBIMTAJICHUEM 3arpsS3HEHHBIX OCAJIKOB W THUIM M3 aTMOC(hEphl; M3MEHECHHEM YPOBHS
MOJI3EMHBIX BOJ B pE3YJIbTaTE OCYIICHHS TOPHBIX BHIPAOOTOK;
3arps3HEHUEM 3€Mellb, I0YB, HEJIP U T.II., B TOM YKCIIE€ U3-32 00pa30BaHUS U Pa3MEILICHUS
OTXOJIOB BCKPBIITHBIX U BMEUIAIOIIUX MOPOJI, OTXOJI0B 00OTAIICHHUS;
(hU3NUEeCKUMH BO3JICUCTBUSIMU — IIIyMOM U BHUOpalved mpu dKCIUTyaTallid TEXHUKUA U
BEJICHUN OYPOB3PBHIBHBIX PabOT.
ITomseMHas 100bYa JKENE3HBIX PYA
[Tonzemuas pazpaboTKa KeIe30pyAHBIX MECTOPOXKICHHUIN BIHSET HAa aTMOC(HEpPHBIN
BO3/1yX, IOBEPXHOCTHBIE M MOA3EMHBIE BOJIbI, T€OJOTHUYECKYIO CPENY, OTUYKICHHUE 3EMEIIb.
Nctounukamu 3arpsisHEHUs aTMOC(hEPHI SIBISIOTCS Ta30MbLUIEBBIE BHIOPOCHI, 00pa3yOIIUecs,
[JIaBHBIM 00pa3oM, OT BeIEHUsT OypOB3PHIBHBIX W JOOBIYHBIX paboT. ['a3pl W MBUIB
BBIJICJISIFOTCS M C TOBEPXHOCTH MOPOJAHBIX OTBAJIOB U CKJIAJIOB MOJIE3HBIX NCKOTAEMBbIX.
Ob6oramenue xelne3HbIX PYA
HenocpencteenHoe 3arpsi3HeHHe MPU3EMHON aTMoc(ephl MbUIbI0 MPU 00OTalieHuu
KEJIE3HBIX Py TPOUCXOIUT:
IIPU KOHBEMEPHOM TPAHCIIOPTE PyAHOU MACCHlI;
IIPY €€ TPOXOUCHUH U JAPOOJICHHH,
IpH 3arpy3ke MPUEMHBIX BOPOHOK JPOOUIIOK KPYIHOIO JpoOJieHHs] 000raTUTEIbHBIX
(babpuk;
B [IPOLIECCAX CYIIKW KOHIIEHTPATa;
B TEXHOJIOTUYECKOM Mpoliecce GPIOTallMOHHOTO 000TalleHus;
IIPU NBUIEHUH C XBOCTOXPAHUJIUIIA.
IIpom3BoacTBO CTAA
VY nenbHblEe TOKA3aTeNy MO BhIOpOocaM 3arps3Hstomux Bemects B 2019 roagy coctaBuiin
62,77 KT/TOHHY CTaJIH.
OCHOBHBIE TEXHOJIOTUYECKHE MPOIECCHl MPOU3BOACTBA UyTyHa, CTalld, (EppOCIIaBOB U
UX TOCJEAYIOUIEro mepejena COMpPOBOXKAAIOTCS 00pa3oBaHHEM OOIBIIOT0 KOJIMYECTBA
AMUCCUN B BHJI€ ra3000pa3HbIX 3arps3HSIONIMX BEIIECTB, MbUIM, CTOYHBIX BOJ; OOIBIION
HOMEHKJIATypOH OTXOJ0B — IIIJIAKOB, IIJIAMOB, CKpana, OKaJIHHbI, 0051 OTHEYIOPOB, Mycopa U
JIPYTUX BO3JICUCTBUM, BIUSIONIUX HA COCTOSIHUE BO3/1yXa, BOJBI U IMOYBHI.
W3meHeHnne B IMHAMUKE TOJOBBIX BBIOPOCOB ayIMpPyeMOTro MepHuojia COTIacHO
cratuctuyeckor otdetHocTu "2-TII Bo3myx" B OCHOBHOM CBSI3aHO C YBEJIMYEHHEM WU
CHUKEHUEM O0BEMOB T'OJIOBOTO MPOW3BOJCTBA MPOIYKIIMH, TAK)KE 3HAYUTEIHBHOC BIIHSHUE



OKa3bIBAIOT COCTAaB M KAUECTBO MCXOJHOTO CBHIPhS, MOCTYIAIOIIETO HAa MEepepadOTKy B Iexa
OpeanpusaTUs (CoACpIKaHUE JKelie3a U CePbl B PYJE, 30JbHOCTh M SHEPTOEMKOCTh TOILIMBA,
(paKIMOHHBIN COCTaB MAaTEPHAIIOB U T.II.).

ITpousBoacTBO (heppocmiaBoB

OCHOBHBIMHU UCTOYHHKAMH BBIOPOCOB IPH MPOHU3BOJICTBE (DeppOCILIABOB SBIISIOTCS:

NIEpEeChINKa, epepadoTKa U XpaHEHUE CHIITyYHUX MaTEePHAJIOB,;

BBITIJIaBKa U niepepadboTka (heppocCiiaBoB.

ArnoMepanMoOHHOE ITPOU3BOICTBO U IIPOU3BOACTBO OKATHIMICH

OcHOBHasl JTOJIs 3arps3HEHUM aTMOC(EPHOro BO3JyXa B YEPHOW METAJLTyprUH
MIPUXOJIUTCS Ha arJIOMEPAIIMOHHOE TTPOU3BOICTRO.

HcTouynukaMu 3arpsi3HEHUI BO3AYIIIHOTO OacCceifHa sSBIISIOTCS arIOMEPaliOHHbBIC JICHTHI,
OapabaHHBIC W YaIICBbIC OXJIAJUTEIU ariioMepara; O00XHTOBBIC IEYH; Y3JIbl MEPECHINKH,
TPAHCIIOPTUPOBKH, COPTUPOBKH arjioMepara i KOMIOHEHTOB, BXOISIIUX B COCTAB IUXTHI JIJIs
MIPUTOTOBJICHHS aryioMepara (py/abl, KOKca, KOKCHKA, U3BECTHSAKA U JPYTHX MaTCPHAIIOB).

[TputeBBIIETIEHHE TIPOMCXOAUT HA arJIOMEPallMOHHBIX MaIllMHAX, B OXJIAJUTEIISIX
ariiomMepaTa, acHUpPAIMOHHBIX CHCTEMax JPOOHMIIOK, I'POXOTOB M OyHKepax IOrpy3KH
arjomMepara.

[Tpu TpaHCHOPTUPOBKE arjoMepaT KpomuTcs. [[is nmpuaaHus arjaoMepaTry MPOYHOCTH
U3MEJILYCHHYIO PYyIy MOJBEPrat0T OKOMKOBAHHIO, TOCPEACTBOM YBIAQKHCHHS, CMEIIICHUS CO
CBA3YIOIIUM MaTepUajoOM M TOJyYaroT MIapUKU-OKaThImK. [locime oOkura OKaTHIIIH
SIBIITFOTCSI OTJIMYHBIM CBIPHEM JIJISl IOMCHHBIX M CTAJICTIAaBHIIBHBIX ITEUYCH, NCIOB3YIOTCS B
npolecce MPSMOTO BOCCTaHOBJICHHS >kene3a. OKaThIIIM TOJBEPraloTCs MeTauih3anuu (
YBEJIMUCHUE CTCIICHH METa/UTM3AIMK MUXTH Ha 1 % MPUBOIUT K CHIYKCHHIO pacxojia KOKca,
a, CJIEIOBATEIIbHO, U YMEHBIIICHUIO IbLJIe- U Ta30BBLIOPOCOB).

[Tporecc 00Gxkwura OKaThIIICH COMPOBOXKIACTCS 3HAUUTEILHBIM BBIICJICHUEM ITBUTH U T'a30B

. C 1 M? mIomanu oGKUroBoii MaIMHBL BeAEseTCs 10 100 M° 3aIbUICHHBIX Ta30B B MHHYTY.
OcHoOBHas Macca NbUIM HAXOJUTCS B KOJUIEKTOPE HEOUYMIIEHHOI'O Ia3a: Ha BBIXOJE U3 HEro

rassl coAepkar neuid 4 — 5 /M , 9TO COOTBETCTBYET 13 Kr/T okaThImiei. JIJIsi O4rCTKH Ta30B
00KUTrOBOM MAaIlIMHBI MPUMEHSIOTCS Pa3IMYHbIEC anlapaThl U CUCTEMbI: OaTapelHble IUKIOHBI
, CyXHe TUTACTUHYAThIE TOPU3OHTAIBHBIE AIEKTPODUIBTPBI, HU3KOHATIOPHBIE TPYOBhl Bentypu
U LIEHTPOOCKHBIN CKpyOOep, cyxue IeHTPOOEIKHBIC IIMKIOHBL. ['a3bl acIUpaIlMOHHBIX CUCTEM
OT MECT TPAHCIIOPTUPOBKHU IIUXThI, HOJATOTOBKH K OKOMKOBAaHHIO, CKJIaINPOBAHUIO, TTOTPY3KHU
OUYHMIIAIOTCA OT MBUIU B IIUKIIOHAX, PYKaBHBIX (QUIbTpaxX, MOKPBIX MbUICYJIOBUTEISX.
IIpom3BozcTBO TyryHa

[To Bcelt TEXHOIOTUYECKOH 1IETIOYKE MPOU3BOJICTBA UyT'YHA B MECTaX BBITPY3KHU CHIPHA,
CKJIaIUPOBAHUS, XPAHEHUS MBUISAIIUX MaTEPUAIOB HA OTKPBITHIX ILIOMIAAKAX, TO3UPOBAHUS
KOMITOHEHTOB IIUXTHI HAa Pa3IMYHOM 000pYyI0BaHUH, pabOTE YPAaBHUTEIHHBIX KIIAIIAHOB MPHU
3arpy3Ke Ie4H, BBIMYCKE YyryHa M IIUIaKa, TPAHCIIOPTUPOBKU OTXOJOB MPOHM3BOJCTBA U



rOTOBOW MPOJYKIIMH 00pa3yIOTCss OpraHU30BaHHbBIE U HEOPTraHU30BaHHbIE BEIOPOCHI (AMUCCUU
) 3arps3HAIONIMX BEIIECTB B BUJE MMBUIH, Ta30B, 00pa30BaHMs OTXOJ0B U CTOYHBIX BO/I.
OCHOBHBIMH MpOIIECCAMH, B pE3YyJbTaTe KOTOPBIX MPOUCXOAUT 3arpsi3HEHUE

OKpYyXalolllel cpeabl, SBISIOTCA: MpPUEMKa, CKJIaJUpOBaHUE, YCPEIHEHHUE ChIPbS,
J03UPOBAHNE KOMIIOHEHTOB IIMUXTHI, BBIIYCK YYyryHa, IIJaka, OOOpPOTHBIN LUK
BOJIOCHA0KEHUS.

Bo3zaeiictBue Ha aTMOc(hepHBIi BO3AYX.

[Tpu nmpou3BoICTBE UyryHa MPOUCXOASIT HEOPraHU30BaHHbIE M OPraHU30BaHHBIE BHIOPOCHI

B aTMOC(epy 3arps3HAIOMIIX BEIIECTB ¢ TBEpAbIMH KoMmoHeHTamu — C, Fe,0,, FeO, Si0,,

MgO, A1203, MnO, CaO; razoo0pa3HbIMH KOMIIOHEHTaMH — NOz, NO, SOZ’ CO, COz, st’

OcH3(a)TUPEHOM.

Koxcoxnmmudgeckoe mpou3BOCTBO

[Ipu mpou3BOACTBE KOKCA MPOUCXOIAT BHIOPOCH! B aTMOC(EPY BPEIHBIX BEIIECTB B BUJIE
razo00pa3Hbix KoMmoHeHTOB — NOX, SOX, okcuj yriepoja, aMMHaK, CEpoBOAOPO, BOJAOPO
[MAHUCTBINA, OeH30J, HadTaIuH, TUPUAUH, (EHON, cepoyTiepoa, OeH3(a)IupeH, KCUIIOI,
TOJIYOJI, WJIM TBEPJIbIX KOMIIOHEHTOB — Ca)Ka, KOKCOBAsI U YrOJIbHAs MbLIb.

OCHOBHBIMH MCTOYHUKAMU BBIOPOCOB B KOKCOXMMHUYECKOM MPOU3BOJICTBE SBIISIOTCS
BBIOPOCHI TIPU MpPUEME U MOJTOTOBKE YIJs, KOKCOBAaHHUM, BbIJaue KOKca, TYIIEHUH KOKCa,
COpPTUPOBKE KOKca.

CranemwreiiHOE IIPOU3BOICTBO

[Ipou3BOACTBO CTaNM B KOHBEPTEPHOM LieXe (IIPOU3BOJICTBE) MO BCEM TEXHOIOTUUECKON
LEMIOYKE COIPOBOXKJIAETCs BO3JEHCTBHEM Ha arMmocdepy, BO3AyX paboueil 30HBI,
MOBEPXHOCTHBIE U MOA3EMHBIE BOJIbI; 00pa30BaHUEM OTXOJI0B MPOU3BOJICTBA U MOTPEOICHUS.

KoHnTponpb 3a cobntoieHHeM HOPMATHUBOB JIOMYCTHUMBIX BBIOPOCOB 3arps3HSAIOLINX

BEILECTB B aTMOc(epy, KOHTPOJb KauecTBa BO3ayxa paboyeil 30HbI, KaueCcTBa CTOYHBIX BO/I,
y4eT M OoOpallleHHuE C OTXOJaMHU NPOU3BOJCTBA OCYIIECTBISIOT MOJPA3JEIICHHUs OTIesa
OXpaHbl IPUPOJIBI.

Bo3zaeiictBue Ha aTMOc(hepHBIi BO3AYX.

[Ipu npoun3BoCTBE KOHBEPTEPHOM CTAIHM MPOUCXOAST BHIOPOCHI B aTMOC(EPY BPEAHBIX

BCUICCTB: IIbLJIb, TCIINIOBOC U3JIYUCHHUC, IIIYM, BI/I6paHI/I$I, QJICKTPOMAruHuTHOC 3arpsA3HCHUC, AIZ

03, FeO, Fe203, Fe304, Ca0O, MgO, MnO, ZnO, NOZ’ N20, SOZ’ CO, COz, caxxa, oeH3(a)

nupeH. [IpropuTeTHBIMU BellecTBaMU B BBIOpPOCaX KOHBEPTEPHOT'O MTPOU3BOJICTBA SBIISIOTCA
OKCHJ YIJIEpO/JIa U MbUIb HEOPraHWYeCKast (B3BELICHHBIE BEIIECTBA).
CrouHble BOJIbI MOAPA3AEIAIOTCS HA HOPMAaTUBHO-UYUCTHIE, JOMMYCTUMBIE K cOpocy 0e3
OUYMCTKH U CTOYHBIE BOJBI, TPEOYIOLINE OUUCTKH.
K HOpMAaTHBHO-4YHUCTBIM OTHOCAT CIEAYIOLINE KATErOPUN BOL:



CTOYHBIE BOJIbI, OOpa3yroliuecss B pe3yJibTaTe HCIOIb30BAHUS I OXJIAXKICHHS
000pyI0BaHUsI BOJbI, KaK CBEXEH TEXHUYECKOW, TaK M IMOBTOPHO-UCIIOJIb3yEeMOU U3
MpyAa-0XJIAAUTENS U MOCJIE HACOCHBIX CTAHIIMK BTOPOro NOABEMA;

MPOMJIMBHEBBIE HOPMATUBHO YHMCTHIE CTOKM B OCHOBHOM HMEIOT TOJBKO TEMJIOBOE
3arpsi3HEHUE, MPU 3TOM COPOC JAaHHBIX BOJ MPOU3BOAUTCA MO OTBOSIIMM KaHaBaM 4epe3
CEKIIUIO He(TEeYyIaBIMBAHMUS;

JIMBHEBBIE CTOKU C TEPPUTOPHUHU TOpojia cOpachIBAIOTCS B aKBATOPUIO OTACISIEMOTO
npyna-oxygagurens. Jnas NpenoTBpalleHUs 3arpsA3HEHUs NpyJa- OXJAIUTENs IECKOM
JIMBHEBBIE CTOKHU MEPEXBATHIBAIOTCS M HAMPABISIOTCS JIs IPEABAPUTEIBLHOIO OTCTauBaHUs (
TIECKOJIOBKH ).

[Ipyn-oxnaguTenb SBISETCS UCTOYHUKOM IOCIIE€I0BATEIbHO-UCIIONb3YEMOM BOJIBI JIJIA
NPEANPUATHN TOPHO-METAJLUTYPrUYE€CKOr0 KOMIUIEKCA M MPEAHA3HAYEH JJISI OTCTAWBaHUS
3arpsA3HEHHBIX B3BEIICHHBIMU BEIIECTBAMH CTOYHBIX BOJ M HAKAIUIMBAHUS BBINAJAIOIIETO
ocajxa.

Bueapenue u mpuMeHeHHE 3aMKHYTOTO IIMKJIAa BOJ0OOOPOTa HAa MPENNPUITHUAX
TOPHO-METAJUTYPru4eCKOro KOMIIIEKCA COCTABISAET nopsiaka 75 %.

IIpousBoacTBO MpOKaTa

C TOYKHM 3pE€HHS HETaTUBHOIO BO3JCUCTBHUS HA OKPYXAIOIIYIO CpPely NPOKATHOE
MIPOU3BOJCTBO XAPAKTEPU3YETCS HAUMEHBIINMU YIEIbHBIMU 3HAYEHUSIMU MOTPEOJICHUS
PECYPCOB M AMUCCUI 3arpsI3HAIOMIMX BEIIECTB. BHIOPOCH! OT MPOKATHBIX IIEXOB COCTABIISIOT
Menee 1 % BBIOpOCOB pEeAPUSITHS.

3.3.2. IIpou3BOACTBEHHEIN YKOJOTAYECKUI KOHTPOIb HA 00bEKTaX BETHON METAJLIyprHH
C Y4€TOM JOORTH

B crpykType npeanpuaTHii, OTHOCSIIMXCS K I[BETHOM METAJUIypPTUU

TOpHO-MeTaJTyprudeckoro komiiekca Pecriyonuku Kazaxcran, 0XBaThIBarOTCS MPOIECCHI:

ITPOU3BOACTBO AIIFOMHUHUS,

MPOU3BOJCTBO MEH;

MIPOU3BOACTBO CBUHIIA;

IIPOU3BOJICTBO IMHKA U KaJMUS;

MIPOU3BOJACTBO JIPArOLEHHBIX METAJIJIOB;

MIPOU3BOJICTBO 30JI0TA.

IIpon3BOACTBO AMFOMAHUA

Jlns pemieHust 3aa4vl OXpPaHbl OKPYKAIOMIEH Cpelbl U BBHITIOJIHEHUS TPeOOBaHUM
AKOJIOTMYECKOT0 3aKOHOJIATENILCTBA B ayJUPYEMbIX KOMIIAHHUSIX pa3pabOoTaHbl MPOrpamMMBbl
[19K, B COOTBETCTBUU C KOTOPHIMU MPOBOJATCS KOMIUICKCHBIC HAONIOJCHUS U M3yYCHUE
COCTOSIHUS IPUPOAHBIX KOMIIOHEHTOB B 30HE MOTEHIUAIIBHOTO BO3/IEMCTBUS MPOMBIIIIEHHBIX
00BEKTOB aTIOMHUHHUEBOTO MPOU3BO/ICTBA.

B nporpammax yctaHaBIMBarOTCS:
MEPEUCHb NTAPAMETPOB, OTCIEKUBAEMBIX B IMPOLIECCE IKOJIOTUUECKOTO KOHTPOJIS;



NEPUOINYHOCTD, TPOIOJIKUTEIBHOCTh H YACTOTA U3MEPEHHIA;
UCII0JIb3yEeMbl€ HHCTPYMEHTAJIbHbIE WJIK PACUETHBIE METO/IBI.

HaOnroneHnue 3a KOJIMYECTBOM M COOJIFOJEHHEM COOTBETCTBHUS YCTAHOBJIEHHBIM
HOpPMaTUBHBIM BBIOpOCAM HAMHUCCHII Ha OPraHM30BAaHHBIX MCTOYHHMKAX IPOBOJMTCS Ha
OCHOBAaHWHM HMHCTPYMEHTAJbHBIX W3MEPEHUN, HAa HEOPraHW30BAHHBIX HMCTOYHHMKAX — Ha
OCHOBaHMU pacueToB. KoianmuecTBO OpraHU30BaHHBIX U HEOPraHM30BAHHBIX HCTOYHUKOB
BBIOPOCOB Ha MPEANPUATUAX ATTFOMUHUEBON MPOMBIIIJIEHHOCTH MPUBEIECHO B Taduue 3.4.

Tabnuua 3.4. Pactipeenenre BHIOPOCOB MO BUIaM UCTOYHUKOB

New/m B HCTOYHAKA I maEO3 T OIEKTPONA3HEIH
3aBOM

: % 99,12 99,57
Oprann3oBaHHBIE

2 T 56 755 52210

3 % 0,88 0,44
HeOpFaHI/IBOBaHHLIC

4 T 502 229

B pamkax npoBejeHUs] MOHUTOPUHTA SMHUCCUUA B aTMOC(HEPHBIN BO3AyX MPOBOISATCS
HAOIOJIEHNUs] 32 KAaYeCTBEHHBIMU U KOJMYECTBEHHBIMH XapaKTEPUCTUKAMHU BBHIOPOCOB
3arpsI3HSIONINX BEIECTB Ha MCTOYHMKAxX sMmuccuil (tabnuna 3.5.). PesynbraThl 3amepoB
MEePENA0TCS B OTJIEIbI SKOJIOTMYECKOTO KOHTPOJISI U MOHUTOPHUHTA ayJuPyEMbIX KOMIIaHUM,
rJe MOPOBOJUTCS aHajlnW3 COOTBETCTBUSI WM HECOOTBETCTBUS (PAKTUUECKOrO oO0bema
BHIOPOCOB HOPMAaTHBHBIM OO0BeMaMm, ompeaeneHHbIM mnpoektomMm HJIB u obbemawmu,
JTUMUTHPOBAHHBIMU IKOJIOTUYECKUM pa3pelieHueM.

Tabnuna 3.5. Cenenus 06 oObeMax MHCTPYMEHTAJIBHBIX 3aMEPOB Ha MPEINPUATUAX
AIFOMUHUEBOM TPOMBIIIEHHOCTH Pecniybnuku Kazaxcran

KonTpompye I'maO3eMHBI 3aBO OINeKTPOIM3HBIH 3aBOJ
No 1w/ IlokazaTesm MH 6 K K
2 OJIM9IECTBO OJIMIECTBO
MOHMTOpPHUHT2 II . II -
napaMeTphL CpHoL TO9eK CPHOR TO9eK
1 2 3 4 5 6 7
1 OnepanoHHbII MOHUTOPUHT
Omnpenenenue
3aIIeIOYCHHOC
1.1 TH BO- NaOH 1/nenn H/IT
10060poTOB No
1, Ne6
Koutpons Oxcupg
1.2 ABTOT H/K H/K
paHCIoOp yriiepojaa

H/1



1.3

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14
2.15
2.16

2.17

Ta Ha
JABIMHOCTE H
TOKCUYHOCTH

VYriaeroaopon
BI

MOHUTOPHHT 3MUCCUN

Kon-so U3A,

OXBAa4YC€HHBIX

UHCTPYMEHTAJIBbHBIM

KOHTPOJIEM, BCETO

HNHcTpymenTan
bHBIHU
KOHTPOJIb Ha
HNCTOYHUKAX
BEIOPOCOB

WnctpymenTan
bHBIH
KOHTPOIIb Ha
HCTOYHUKAX
BBIOPOCOB

A3oTa
JIMOKCH]T

A3oTa oKcHz

AIOMHAHUS
OKCHJT

bens(a)mupen

BsBemennrie
gacTulsl PM
10

Bo3ronsr
KaMEHHOYTOJIb
HOTO IIeKa

Kenezo (11, IIT
) OKCHIBI

Mapranen u
ero
COEAMHEHNUS

Ierns
abpasuBHas

IIeras
HEOPTraHUYECK
as,
cojepkanas
JIBYOKHCH
KpEeMHUS
BhIte 70-20 %

[Ieinp
HEOPTaHUYECK
as: Beimre 70 %
JIBYOKHCH
KpeMHUS

IIeras
HEOpraHUYecK
ast: gmke 20 %
JIBYOKHCH
KpeMHUS

Cepa nuokcup
CepoBonopon
Yraepon

Yranepon
OKCH]I

10 TsIC.
mpobera

1/kB.

H/I

18

18
1/kB.

18
18

18

47

28

21



2.18

2.19

2.20

221
2.22
2.23
2.24

2.25

2.26
227
2.28
2.29

2.30

2.31
2.32
2.33

2.34

2.35
2.36

3.1
32
33

34

3.5

3.6

3.7

3.8

MoHUTOPUHT
IMHCCHH
3arps3HSIOIINX
BEIIECTB CO
cObpocamu
CTOYHBIX BOJI

DTopuUaHl
HEOpraHn4ecK
7€ TUIOXO pac-
TBOPHMBIE

DTopuUAH
HEOpPraHUYECK
He XOopouIo
pacTBOpHUMBIE

dropuctsie
ra3o00pa3HbIe
COEIMHEHUS

IIe116 OOwIas
AnroMuHUN
AMMHaK
BIIK nomn

Bspemennrie
BEIIECTBA

XKeneso obmree
Kanpinii
Maruuit
Harpuit

Hedrenponykr
BI

I[TIAB
[Monudocdarsr
Cynbdarst

Cyxoi
0CTaToOK

DTopuabl

Xnopuasl

MoOHUTOPHUHT BO3JEHCTBUS

AtmocdepHbIi

Cepa nuokcua
A30Ta OKHCIIBI
ITe1e OOmIas

AoOMHAHUS
OKCH]L

Hatpus
THIPOOKCH],

Oxkcupg
yriaepona

dTopucteie
ra3oo0pa3HbIe
COEIMHEHUS

dTopunsl
HEOPTaHUYECK

18

H/K

22



BO3AYyX B  He IUIOXO pac-
npexnenax C33 TBOpHMBIE 1/mec. 1/mec.

[Ipumeuanue:
H/J — HET JaHHBIX;
H/K — HE KOHTPOJIHUPYETCSI.

BHyTpeHHue mNpoBEepKH MNPUPOAOOXPAHHOM MESITEIBHOCTH M COOJIIONCHUS
IIPUPOJOOXPAHHOTO 3aKOHOJATENBCTBA IIPOBOJATCSA B MOJAPA3JIEICHUAX U OCYLIECTBISAIOTCS
M0 YTBEP>KICHHOMY PYKOBOJCTBOM IMPEANPHUATHS TPaPUKYy.

Ha ITaBnonapckom amomunueBoM 3aBoge ACM ycTaHOBJIEHA Ha CAHUTApHO-3AIUTHON
30He. JlaHHbBIE nepenaroTrcs B pexxkume onnaiH Ha LED skpaH, pasMelieHHbIM B LIEHTpE
ropoja (pucyHok 3.1).

Pucynok 3.1. OTobpakeHue JaHHBIX O KauecTBE aTMoc(epHOro Bo3ayxa Ha rpanuie C33
ITA3 na LED skpane B uentpe r. [laBnoaap.

IIpom3BoacTBO MeaHn

Bo3zneiictBue Ha atMochepy

B BBIOpOCax npeanpusiTuii IBETHON METAJUTypryu B LIEJIOM U MEJICTIIIaBUIIbHBIX 3aBOJIOB B
YaCTHOCTH OCHOBHBIC 00BEMBI 3arpSA3HSIONINX BEIIECTB MPUXOATCS HA TaKUE PJIEMEHTHI, KakK
SOx, meutb, NOX, OKCHJ yTIIepoia, METAIIBI U UX COCAMHEHHS (B 3aBUCUMOCTH OT COCTaBa
HUCXOJHOTO ChIpbs 3TO, mpexzae Bcero, Cd, Cu, As, pTyTh, CBUHEI] U JpyTHE), JETy4due
OpraHUYeCcKue COeTUHEeHUs (00IIHMe U OPTaHUYECKHUH YTIIepO), OJIUXIOPANOESH30TMOKCHHBI/
dbypansl (IIXJ1/D).

HaunGonee 3HauMMBbIMU UCTOYHUKAMU BHIOPOCOB SOX SIBJISIFOTCS y9aCTKU 00XKUTA, TUIABKU
U KOHBEPTUPOBAaHMUS MPU MPOU3BOJACTBE MEAU W3 IMEPBUYHOIO CHIPbS C NMPUMEHEHUEM
Ccyi1bGUIHBIX KOHIEHTpaToB. [Ipn 3TOM BO3MOXHO OOpa3oBaHWE HEOPTaHM30BAHHBIX
BBIOPOCOB, KOTOpBIC YJIABIMBAIOTCA HECKOJBbKUMH crocobamu. SOX MOXKET Takke
BBIOpachIiBaThCs B aTMocdepy Ha 3Tale CYIIKH KOHIEHTpaTa (B OCHOBHOM IPHU CKUTaHUU



TOIUTMBA Ha rOpeJikax) U Ha dTare MepBUYHOTO padMHUPOBAHUS, IOCKOJIBKY YEPHOBAsI MEJIb
coaepxut ot 0,03 % no 1 % pacTBopeHHOI cepbl. KoHIleHTpanusi 0OBIYHO OYE€Hb HH3KA,
MO3TOMY B CJTy4ae HEOOXOJIMMOCTH MPUMEHSIETCS TPOCTasi CKpyOOepHasi OunCTKa.

OCHOBHBIE PKOJIOTUYECKHUE MPOOJEeMBbl MPU MPOU3BOJICTBE BTOPUUHON MEIM TaKKe
CBSI3aHBI C OTXOJANIMMH Ta3aMH, 00pa3yIOMMMHUCS MpU PabOTe Pa3TUIHOTO THMA TICUCH.
Hanpumep, npu Haimuuu HEOOJBIIOTO KOJIMYECTBA XJIOpAa BO BTOPUYHOM ChIPhE MMEETCS
BeposITHOCTH 0OpazoBanus [IX[//®, B cBsA3M ¢ yeM NpeANPUHUMAIOTCS YCUIIUS IO PELIEHUIO
BONpoca 00 YHUUTOXKEHUU ITHX OMACHBIX COCIMHEHU.

Bo3snelicTBre Ha BOIHBIE OOBEKTEI

Hcnonp3yemas mpu Ipou3BOJICTBE MEIU BOJA B OCHOBHOM IIUPKYJIUPYET B 3aMKHYTHIX
IUKJIaX U cCOpOC MPOMBINUICHHBIX CTOKOB B BOJHBIE OOBEKTHI MPEANPUITUIMH OTpaCIu
HEe3HauuTeNeH. B Tex cimydasx, korja cOpoc MPOMBIIUICHHBIX CTOKOB MPOUCXOIUT, B CTOKAX
MOTYT COJIep)KaThCsl MOHBI Takux Metayuio, kak Fe, Cd, Cu, As, Ni, Sn, Hg, Pb, Sb, Zn.
Croku MOryT 007a7aTh TMOBBIIICHHBIMUA 3HAYEHUSMHU TOKA3aTesisl KUCIOTHOCTH 3a CUET
NPUCYTCTBUSI CEPHOM U (CYIIECTBEHHO PEXe U B MEHBIIIUX 00bEMax) COJISTHON U TJIaBUKOBOM
(¢pTOpUCTOBOTOPOIHOI) KUCIIOT.

[Ipon3BOACTBEHHBIA SKOJOTUYECKUW KOHTPOJb HA MPEANPUATHUSIX OTPACIH
OCYIIIECTBIISETCS B COOTBETCTBUU ¢ Tporpammoit [19K, pazpabarbiBaeMoi Ha €XerogHOM
OCHOBE ¢ coOIo/ieHreM TpeOoBaHWU TiaBbl 13 Dkomormueckoro konekca. CTPyKTYypHO
nporpamma [IDK BkiIrO4aeT NPOU3BOACTBEHHBII MOHUTOPHUHI W IPOU3BOJICTBEHHBIN
AKOJIOTUYECKUM KOHTPOJb. B paMkax onepalmoHHOr0 MOHHUTOPHHIA MPEIyCMOTPEHBI
HAOJIIOACHUS 32 KIIOUYEBBIMH MapaMeTpaMU TEXHOJOTHUYECKUX OIepaiui, ONnpeaesomux
HauOOIBIINHI BKJIAJl B OCYIIECTBIISIEMbIC SMUCCUU B OKPYKAIOIIYIO CPEy, B TOM YHUCIIE:

00XUT CyIb(UTHBIX KOHIIEHTPATOB,;

BEJIbIIEBAHUE [IMHKOCOICPKAIINX MATEPUAIIOB;

MPOIIECC KATATUTUYECKOTO OKUCIICHHS B CEPHOKHUCIOTHOM MTPOU3BO/ICTBE;

MPOLECC OUYUCTKH ra30B OT 3arps3HSIONIUX BEIIECTB;

MPOLECC OYUCTKHA CTOYHBIX BOJI OT 3arpsI3HSOIINX BEIIECTB.

MOHUTOPUHT SMUCCHI B aTMOCGHEPHBIN BO3IYX

JIst oCyIleCTBICHUSI MOHUTOPUHTA SMUCCUM B aTMOC(HEPHBINA BO3yX B JIESITEIBHOCTH

OPEANPUATUN UCTIONIB3YIOTCA HHCTPYMEHTAIBHBIE U pPACUETHBIE METO/IbI. ITHCTpYMEHTAJIbHBIE
W3MEpPEHHSI Ha TOMJIEKANMX TaKOMy KOHTPOJIK MCTOYHUKAX OCYIIECTBISIETCA
1abopaToOpUsIMU, AKKPEIUTOBAHHBIMH B YCTAHOBJICHHOM Topsiike. Ha psige MCTOYHMKOB
MPEUMYIIECTBEHHO HEOPTaHU30BAHHOTO XapaKTepa MOHUTOPUHI SMUCCHI OCYIIECTBIISETCS
pacyeTHBIMU METOAAMU B COOTBETCTBUU C METOJIMYECKUMHU JOKYMEHTAMH, YTBEPKIACHHBIMU
roCyJ1apCTBEHHBIMU OpraHaMu. MOHUTOPHUHT AMUCCHI TBEPABIX 3arpsA3HAOIINX BEIIECTB, B
OTHOILIEHUH KOTOPBIX MPEAYCMOTPEH HHCTPYMEHTAIBHBIN METO KOHTPOJIS, OCYIIECTBISETCS
aHAJIOTUYHO METOJO0JIOTUU, MNPHUHSATON MNpPU HHBEHTApU3AlMUd HCTOYHUKOB BBIOPOCOB,
CJIeIyI0IUM 00pa3oM: ¢ yCTaHOBJIIEHHOM NEPUOJINYHOCThIO HHCTPYMEHTAJIBHO ONPEACIIAETCS



(dakTHyeckass KOHIIEHTpAIHs NbUTH 00111el (COBOKYIHOCTh TBEP/IbIX 3arpsI3HAIOLINX BELIECTB)
, KOHIIEHTpauus OTACJIbHBIX TBEPABIX 3arpA3HAIOLIMX BEIIECTB ONPEACISIETCS MEPECUETOM
COTJIACHO COJIEPKAHHUIO B COCTaB€ OOILIEH MBUIM MO OTAECIBHOMY HWCTOYHHUKY IO JaHHBIM
MHBEHTApPU3alM1 UCTOYHUKOB BEIOPOCOB 3arps3HSIONIUX BeulecTB B aTMmochepy. KonTpons 3a
COOJIIOJICHUEM YCTaHOBJIEHHBIX HOPMATUBOB BBIOPOCOB 3arps3HSIOIIMX BEIIECTB BKIIFOYAET
OTIpeJIeIeHNEe MacChl BRLIOPOCOB 3arpsA3HSIONIMX BELIECTB B €IMHUILY BpeMEHH (I/CeK, T/TOM) U
CpPaBHEHME 3THUX IOKA3aTeJIEW C YCTAHOBJICHHBIMU HOPMATUBHBIMU ITOKA3aTEISIMU IIPEAEIBHO
JIOTTYCTUMBIX BBIOPOCOB (3MHCCHIT B aTMOC(EPHBIN BO3TYX).
MOHUTOPUHT SMUCCUI B BOJIHBIC OOBEKTHI
JUIsl OCyIIEeCTBICHUS] MOHUTOPUHIA 3MHUCCUH B BOJHBIE OOBEKTHI B JESITEIBHOCTU
MpEeANPUATUN HCTIOJIB3YIOTCS UHCTPYMEHTAIBHO-JIa00paTOPHBIE METOIBI.
NHCcTpyMEHTaIbHbIE U3MEPEHUS HAa KOHTPOJUPYEMBIX HMCTOYHUKAX cOpoca CTOYHBIX BOJ
OCYILECTBISIOTCS J1Ta0OpaTOpUsIMU, AKKPEAUTOBAHHBIMH B YCTAaHOBJIECHHOM TOPSIJIKE.
KoHTpoJib 3a cOOMI0A€HUEM YCTaHOBIEHHBIX HOPMAaTUBOB COPOCOB 3arpsi3HSIOLIMX BELIECTB
BKJIFOYAET OIpPEACIICHHE MacChl COPOCOB 3arpsI3HAIONINX BEIIECTB (MI/JI, T/TO) U CpaBHEHUE
ATUX MOKa3aTener ¢ HopMartuBHbIMU nokazarenssmu HJIC.
IIpou3BOACTBO CBHHIIA

[IpakTryecku Bce IIBETHBIE U PEAKUE METAJUIbI U B OCOOCHHOCTH JIETKOBO3TOHSIEMBbIE
METaJUIbl U COEAVHEHUsS IPU U3BJIICUEHHHM W3 CBUHIIOBBIX KOHLUEHTPATOB B OOJbIIEH WU
MEHBIIEH CTENEHU MNEepeXOoqdAT B MblJIb, BBIHOCHMYK TEXHOJOTUYECKUMHU H
BEHTWIALIMOHHBIMU ra3amMu. B 3T ke rassl B BUAe NpUMeECeil NepexoasT U OKCUIBI CephI (
CEPHUCTBIM M CEPHBIA aHTUIIPU), XJIOPUCTBIA BOJOPO, XJIOP, PTOP U HEKOTOPHIE APYyrUe
COCTaBJIAIOIINE NTepepadaTbIBAEMOIO ChIPbSI.

OMuccuu B aTMoc(epHBI BO31yX OT MHUPOMETAJUIYPTrUYECKUX MPOIEcCOoB (
arjioMepalMoHHble MaluHbl, maxTHeie neud, KUBLOT-ycranoBky, neun paduHUpOBaHUS
CBHHIIA U [IJJAKOBO3TOHOYHBIE YCTAaHOBKM). Ha mpeanpusaTusx no npou3BOJACTBY CBUHLA B
npoliieccax arjioMepaluy, MJIaBKU CYJb(QUAHOTO U OKHMCIEHHOI'O ChIPhS, IILJIAKOBO3TOHKH,
padUHUPOBAHUS BBIAEISIOTCS 3HAYMUTEIBHOE KOJWYECTBO Ta30B, COJAEp)KAIMX TBEPJbIE
4aCTULBI (IBUIb, BO3TOHBI) U razoo0pasusie npoaykts (CO, CO,, SO;, SO, u apyroe).

B Hacrosimiee BpeMsi B CBUHIIOBOM MPOU3BOJCTBE B OCHOBHOM HCIIOJb3YIOT
arJioMepalMoOHHbIE MaIMHBI ¢ 1yTheM. OT HUX OTXOJAT ras3bl ABYX BUIOB: "Oorarbie" u "
Ooenubie". "borareie rasel" ¢ coaepkaHUEM 802 B KOJu4ecTBe 5 — 6 % TNpUTOAHBI s

MPOU3BOACTBA CEPHOW KHUCIOTHI, "OeIHbIe rasbl’, B KOTOpPbIX ecTh SO, (1,5 — 2,0 %),

UCIIOJIb30BAaTh IS 3TOM Lien HepeHTabenbHo. Bo Bcex citywasix rassl coepikarT MbUlb, IS
YJIABJIMBAHUA KOTOPOU IIPUMEHSIOT CTyIIEHYAThle CXeMbl OYMCTKU. Ha repBoii crynenu muis
OTZIENICHUs KPYIHOM MBUIM OOBIYHO WCIOJIB3YIOT UUKIOHBL. [lociae HMKIOHOB OCTaTOYHOE

n

coJiep)kaHue NblIM cHUXkaercs ¢ 11 — 12 mo 2 /M (mst "Oenubix") m g0 6 /M (st
oorateix"). [1buih aryioMepanvoOHHBIX MAlIUH MPEUMYIIECTBEHHO MEJKas, BO3TOHOYHOTO



npoucxoxaeHus (1o 1 Mxm). Ha mpakTtrke 0OBIYHO MPUMEHSIOT JBa CIIOC00Aa OYUCTKH OT
MEJIKOM TIBUTU: B AIEKTpOPUIbTpax U pykKaBHbIX (puibTpax. Mokpble cocoObl OYMCTKHU
HEXKEJIaTeNbHbl M3-32 BO3MOXHOCTM WHTEHCHUBHON KOPPO3UH amnmnapaTypbl, CBSI3aHHOW C
00pa30BaHUEM CEPHOM KUCIIOTHI.

Bricokas nUCepCHOCTh MbUIA U 3HAYUTENIbHAS 3aMBUICHHOCTh Ta30B O0YCIaBIUBAIOT
NPUMEHEHUE CTYNEHYAaTON OYMCTKUA M YCTAaHOBKM B Ka4yeCTBE allapaToB TOHKOW OYHUCTKHU
nbUIeyJIOBUTENEH Haubonee coBeprieHHOro tuna. Huszkoe conepkanue B rasax MIaXTHBIX
Meyel CEpHUCTOr0 aHTUIPU/Ia AENAET BO3MOKHBIM ITPUMEHEHUE HAPSAAY C CYXUMU MOKPBIX
ra3004MCTHBIX anmapaTosB.

TeMmmeparypa OTXOIIMX ra30B U3 HIJIAKOBO3rOHOUHBIX neuel pocturaer 1200 °C. Ot
rassl cogepxkar 6 % CO, u 15 % CO u xapakTepu3yroTCs BRICOKOH 3amblIeHHOCTBIO (100 —

150 F/M3) [IpU CPEHEM TUAMETPE YacTUll bUIK 1,5 MKkM. B cBsi3u ¢ BbICOKOW TemmnepaTypoi
ra3oB Ta300TBOJSIIMM TPAKT BKIIOYAET KOTEI-yTUIU3ATOP, YCTAHABIUBAEMBIH
HETMOCPEJCTBEHHO 3a MEYbI0, B KOTOPOM ra3bl oxjiaxaatorcs Ao temmneparypst 300 — 400 °C.
OIHOBPEMEHHO B KOTJE-yTHUINU3AaTOPE OCENACT M 3HAYUTEIBHOE KOJMYECTBO IIBUIH,

KOHIIEHTpAIIMsl KOTOPOM Ha BBIXOJI€ U3 Neur He npeBbimaeT 20 — 40 /v,

KonuuecTBo 00pa3yroiieiicss NbIIM — TaK Ha3bIBA€MbIN BBIHOC MbLIX (B MPOLIEHTaX OT
Macchl nepepadbaThiBa€MON IIUXTHI) WM TEPEXO0Jl METAJJIOB B MbUIb 3aBUCUT OT BHJA
METAJLTyPTUUECKOro arperara, pU3NKO-XMMHUUYECKON XapaKTEPUCTUKHU IIHUXThl (KPYMHOCTb,
MPOYHOCTh, COJEPKAHHE JIETKOBO3TOHAEMBIX METAJJIOB W COEAUHEHUN U JPYroe),
MHTEHCUBHOCTH M XapakKTepa NUPOMETA/UTypPrUUYe€CKOro Mporecca W MHOTHUX JPYTUx
daktopoB. OcCOOEHHO MHTEHCHUBHO IMBUTh 00pa3yeTCs PU MPOTPECCUBHBIX TEXHOIOTUUECKHUX
mpolieccax, Halmpumep, Kak OOXKHI W IUIaBKa KOHILEHTPATOB B KHUIISIIEM CJIOE€ U BO
B3BEIICHHOM COCTOSIHMHM, BO3TOHOYHBIE IMPOIIECCH (BeNbIlEBaHUE, MPOJYyBKa IIIAKOB
yTOJIbHOM MBUIBIO).

OtneneHue mNblICYyJIaBIUBAHUS SIBIISIETCSI OCHOBHBIM 3BE€HOM, OCYIIECTBIISIIOIIUM
MPUPOJOOXPaHHBIC GYHKIIUUA HA Ka3aXCTAHCKOM MPEANPHUATHU TI0 TPOU3BOJICTBY CBUHIIA. B
3a7a4u OTJICJICHUSl TbUICYJIABJIUBAHUS BXOJIUT OYMCTKA OTXOISAIIUX TEXHOJIOTUYECKUX,
acUpPalMOHHBIX W BEHTUJIALMOHHBIX Ta30B OT NbUIM, BO3BpAaT NPOAYKIUHU (TIbUIM) B
MIPOU3BOJICTBO, CO3/IaHNE HOPMAJIbHBIX CAaHUTAPHBIX YCIOBUU Ha pabouyux mecTax. OuncTka
ra3oB OT IbLIU MPOU3BOJAUTCS B KPYTJIOCYTOUYHOM PEXKUME, NI YEr0 OPraHW30BaHa CIOKHAs
MHOTOCTYyTIEHYaTasi cXxemMa ¢ MPUMEHEHUEM KOMOMHUPOBAHHBIX METOJOB OYHUCTKHU T'a30B OT
MBI, OCHOBHBIM M3 KOTOPBIX SBJISIETCS OYMCTKA B PYKaBHbIX (uibTpax. B ornenenuun
NbUICYJIABIMBAHUSA OCHOBHBIM BHJIOM TIBLICYJIABIMBAIONIETO OOOPYAOBaHUS SBISIOTCA
pykaBHble (GUIBTPHI pa3nuuHbiX Moaudukanuid. IIpeaBapurenbHas rpydas oOuYHUCTKa
3arps3HEHHBIX Ta30B OT MbUIA OCYIIECTBISETCS B UKIOHAX. OTAeIeHUEM MbUICYJIaBINBAHUS
oOecrieunBaeTcs nepeaayda Ha nepepadboTKy B JIpyrue 1exa yJIOBICHHOW MbUIA, B TOM YUCTIE
BO3BpAT CBUHEICOAEPXkAIIEH MbUIM B MPOIECC CBUHIIOBOTO MPOM3BOJICTBA U Iepeaada



LMHKCOJIEp>Kallel NbUIM B MPOLIECC IUHKOBOI'O MMPOU3BOJCTBA. YJIOBJIEHHAS MbLIb SBIISETCS
MPOJYKTOM IPOILECCa MbUICYJIAaBIMBAHMS, KOTOPbIA HCIOIb3YETCA B KauecTBE 0OOPOTHOIO
Martepuayiia JUisi KOMIUIEKCHOTO W3BJEYEHHUs IOJE3HBIX COCTABIISIIOIIUX. YJIOBJICHHAS
CUCTEMOW BHHTOBBIX KOHBEMEpPOB M KaMEpHBIX HAcOCOB IMHEBMOTpPAaHCIOpTa B
NBUICYJIABIMBAOIINX YCTAHOBKAX IMbUIb €KECMEHHO BBIIPYKAETCS B CKJIaJ KOHLIEHTPATOB, B
aBapUIHBIX CIIy4asiX — B HApY>KHbII OyHKep.

3arpsA3HEHHOCTh CTOYHBIX BOJ MPEANPUATUN I[BETHOH METAJUTypPIrUuy 3aBUCUT TJIaBHBIM
o0pa3oM OT cocTaBa IMepepadaThIBAEMOTO CHIPbS U MPUMEHSEMBIX TEXHOJIOTHYECKUX
pPEareHToB, U OT KauecTBa OYUCTKHU (00€3BpEKMBAHUS) CTOYHBIX BOJ.

OCHOBHBIMM 3arpsA3HSIOIIMMHA BEIIECTBAMU HA CBHHLOBOM INPOU3BOJICTBE,
COZIEpAIIUMUCS B CTOKAaX, SIBJISIOTCS METaJUIbl U UX COEAMHEHUs, U Marepuaisl B Gopme
CYCIICH3UHU.

HaunyumuM BapumaHTOM NpEeNOTBpPAIIEHUS BPEIHOTO BIHSHUS CTOYHBIX BOJ Ha
OKPY KAIOILYIO CPeAy CIAEAYET CUUTATh OPraHU3alMI0 YaCTUYHOTO WM MOJHOTO BOJA00O0pOTa
U TIOBTOPHOE HCIIOJb30BAaHUE CTOYHBIX BOJ B MPOU3BOACTBEHHOM LuKiE. [Ipu BBegeHun
BOJ0000POTa XPaHWIMILA CTOYHBIX BOJ JOJIKHBI MCIOJIb30BAaThCS B KAUECTBE OUYMCTHBIX
coopykeHuil. B ciyuae cOpoca cTOYHBIX BOJ B BOJOEMBI HUX OUMCTKA OOecleunBaeT
cCo/iep)KaHue KaxIol U3 3arpsA3HAIONIMX NPUMECed HUXKE MPEenesibHO JOIMYCTHUMBIX
KOHIICHTpAIUil BPEIHBIX BEIIECTB B BOJIE BOJOEMOB CAHUTAPHO-OBITOBOI'O UCIIOJIB30BAHUSI.

Br100op TOI MM MHOM CXeMbl OYUCTKU CTOYHBIX BOJI 3aBHUCUT OT MHOTHX (PAKTOPOB.

Baxxueimmmu U3 HUX SBISIOTCSA: 00beM 00pa3yroMIMXCsl CTOYHBIX BOJI, BUJ M KOHIICHTPALIHS
3arps3HSIONINX BEIIECTB, (PU3MKO-XUMHYECKHE CBOWCTBA MPUMECEH WIM MX XUMHUYECKUX
COEIMHEHH, KOTOPHIE MOJIO0KEHBI B OCHOBY MeToAa OYUCTKU. [Ipu BHIOOpE CXEeMbl OUUCTKHU
JIOJDKHBI  YYUTBHIBATHCSI BO3MOXHOCTH HCIOJIb30BAHUSI TaKuX d(PGEKTHBIX MEpONpUSITHH,
KOTOpBbIE TPUBOIAT K COKpalleHHI0 o0beMa cOpachiBa€MbIX BOJ, 3KOHOMHUHU
TEXHOJIOTUYECKON BOJIbI, YCTPAHEHHUIO TIEPETUBOB U aBapUHBIX cOpocoB. B ocHOBe Hanboee
4acTO MPUMEHSEMBIX METOJOB OYUCTKM CTOYHBIX BOJI Ha MPEANPUATHUSX I[BETHOU
METaJUTyPryH JeXaT CAEAYIOIIHE MPOLECCHI:

1) MexaHnueckoe OTCTauBaHHe TpyOOIUCIIEpPCHON B3BECH, MHOTJA C J00aBICHUEM
KOAryJisiHTOB U (PJIOKYJISIHTOB;

2) ocakJieHHe MpUMecei B BUJIE TPYTHOPACTBOPUMBIX COJICH;

3) okuciieHre npumecen 10 0€3BpEIHBIX COCTUHEHUI.

Bo3MOkHBI 1Ba BApUaHTa OpraHrU3alMyd CXEM OYMCTKU CTOYHBIX BOJI: MOCIEA0BATEIbHBIM
BBIJICJICHUEM OTAEJIbHBIX MPUMECEN ¢ TOMOILBIO COOTBETCTBYIOIIUX Harbonee 3pPeKTUBHBIX
pPEareHToB M KOMIUJIEKCHBIM BBbIJCJICHHEM cpa3y OOJBIIMHCTBA WJIM BCEX 3arps3HEHUH.
[lepBbIit BapraHT obecrieurBaeT Oosiee TIIyOOKYH0 OYHCTKY CTOYHBIX BOJ, HO TPHUBOAMT K
MIPUMEHEHUIO CJIOKHBIX MHOIOCTYIIEHYATBIX CXEM.

Texkymasg cuTyalnusi Ha Ka3axXCTaHCKUX NPEANPUATHSAX NPOU3BOJICTBA CBUHIIA.
[IpenoTBpanieHne/CHIKEHUE BIIMSHUSA CBUHIIOBOTO IPOM3BOJCTBA HAa MOBEPXHOCTHBIE



BOJIHBIE OOBEKTHI PEIIAETCs MyTeM OpraHU3aIMKM HAa Ka3aXCTAHCKUX MPEIIPUITUSIX CUCTEM
MMOBTOPHOTO M OOOPOTHOTO BOJIOCHAOXKEHUS, U C MOMOIIbI0 MOATAMHOTO BHEJAPEHUS U
UCIIOJIb30BaHUA d(PPEKTUBHBIX METOJOB OUYMCTKH CTOYHBIX BoJ. Ha mpeanpusituu 1 ounctka
3arps3HEHHBIX CTOYHBIX BOJ MPOU3BOJUTCS (DU3UKO-XUMUYECKUM METOJIOM B COUYETAHUU C
MEXaHUYECKUM, TIPU 3TOM PEUIAIOTCS TPU OCHOBHBIC 33/1aUd: HEUTpalu3alus CTOYHBIX BOJI,
BBIJICJICHUE U3 HUX COJIEH I[BETHBIX METAJUIOB, OCBETJIIEHUE CTOYHBIX BOJ C NMPUMEHEHUEM
TKaHeBoro ¢GuibTpa Uil yiaBlIWBaHUsA HEPTENPOAYKTOB, METOJIa HM3BECTKOBAHUS U

TEXHOJIOTUH (IOKYIAIUH. TeXHONOrUsl OYMCTKU CTOYHBIX BOJ MEPE] BBHIITYCKOM B BOJIOEM
JIOTIOJITHEHA HA OYUCTHBIX COOPYKEHUSIX MPEANPUITHS YCTAHOBKOU TITyOOKON JOOUUCTKHU C
MPUMEHEHUEM CHHTETUYECKOTO ATFOMOCHIIMKATHOTO copbenTa "I muHT".

B Tekymell nesaTenbHOCTH NpeanpusTuii (yHKIIMOHUPOBAHUE aBTOMATU3UPOBAHHOM
CUCTEMbl MOHUTOPHUHTA SMHUCCUU B OKPYXKAIOIIYIO Cpeay HE MPEAYyCMOTPEHO (B TEKYIIUX
[129K). C ydetoMm crnenupuku ACSTEABHOCTH TPEANPUITUN TPOU3BOJUTCA MOHUTOPUHT
sMHCCHIl B aTMOC(hEpHBI BO31yX, BOJHbIE OOBEKTHI M MOHHUTOPUHT TEXHOTEHHBIX
MUHEPAIbHBIX 00pa30BaHUM.

IIpon3BOACTBO NMHKA B KaMHAA

OcHOBHBIMU TIpoOJieMaMu C TOYKHM 3PEHUS BO3JICUCTBUS HA OKPYKAIOIIYIO CPEeny
MIPOM3BOJICTBA IIUHKA SIBJISIETCS 3arpsi3HEHUE aTMOC(EPHOro BO3/lyXa, BOJABI U 00pa3oBaHUE
OTXOJIOB.

["a3b1, oOpasyronirecs Npu NpOU3BOJCTBE LIMHKA, B OOJIBIIMHCTBE CIy4yaeB BecbMa
arpecCUBHBI, TaK KaK B UX COCTaB BXOJAT OKCHUJbI CEPhI (CEPHUCTBIM U CEPHBIN aHTUIAPU), K
TOMY K€ UX HAJIMYKE B Ta3ax MOBBIIIAET TeMnepaTypy Touku pocsl 70 200 °C u BbllIE, 4TO
CUJILHO 3aTPYJIHSIET paboTy HEKOTOPBIX Ta300YUCTHHIX ammaparoB. Ocoboe BHUMaHUE MpU
paboTe Ha CEpOCOoAepKAIIHNX Ta3ax YIAEIsIeTCs COOMIOEHUIO0 TEPMETUUYHOCTH Ta300TBOISIIETO
TpakTa. [loicoc Bo3Myxa B TPAKT BBI3BAET CHUKEHUE TEMIIEPATYPHI OTXOJSIIETO Ta3a HUXKE
TOYKH POCHI C MOCIEAYIOIIEH KOHACHCAEN MTapOB, BBI3bIBAOIIECH NMHTEHCUBHYIO KOPPO3HUIO
MeTalljia B 3JIEKTPOPUIbTpax U 3HAUYUTEIIBHOE CHIKEHHUE CPOKA CIYKObl TKAHH B PYKaBHBIX
bumbTpax.

[Ipu nepepaboTke UHKCOAEPKAIIMX OCTATKOB C MPUCYTCTBUEM B HUX OINpPEIEICHHBIX
OPTraHUYECKUX BELIECTB HEOOXOJMMO TAK)KE YUUTHIBATH IMUCCHHU B aTMOC(EpHBIN BO3AYX
CTOMKHMX OpraHMYEecKUX 3arpsizHuTeneil. OqHako Ha NpeANpHUATUAX MPOU3BOACTBA LIMHKA U
kaamus B Kazaxctane He OCyIIECTBIISIETCS TepepadoTKa BTOPUUHOTO ITUHKA, KOTOPHIA MOKET
coAepk’aThb OpPraHMYECKHUE OCTATKH, BCIIEACTBHE 4YEro Ha MNPEINPHUATUSIX OTPACIU HE
ocyiecTBisieTcss MOHUTOPUHT BbIOpocoB JIOC u ITXI(B).

Omuccuu B aTMOC(hEpHBI BO3yX OT MUPOMETALTYPTHYECKUX MPOIECCOB (OOXKHUT H
BeJbLIIpoIecc). B psne nmupoMeTalmypruyeckux MpoILeccOB MPOU3BOJICTBA IIMHKA BBIHOC
MBUTH U3 IIUXTHI U IEPEX0]T METAJJIOB B MbUIb MOXKET JOCTUTaTh OYEHb BHICOKMX 3HAUYCHUM.
Oco0eHHO MHTEHCUBHO MbUIb 00pa3yeTcs: Ipu O00XKUTe IIUHKOBBIX KOHIIEHTPATOB B meyax "
Kunsmero ciosa" u npu BenbleBaHuu. BoiHoc mbuin u3 neun KC ("kumsimiero ciost'")



coctaBiseT 35 — 40 %, a nepexoq METAJIOB B MbUIb MPU BeIbLIeBaHUU — 92 % unnKa, 85 %
cBuHUA, 97 % kagmus u 75 % ueaus. [1pUibp B METaIIypruv UHKA COAEPKAT LIBETHBIE U
pelnKHe MeTaslibl, BCJIEACTBHE YeTrO B OOJIBIIMHCTBE CIy4aeB UMEIOT BHICOKYIO CTOUMOCTh. Mx
yJIaBJIMBaHUE CIOCOOCTBYET PEHTAOETBbHOCTH U OBICTPOM CAMOOKYIIAEMOCTH COOPYKAEMBIX
ra300YMCTHBIX YCTAHOBOK.

B nonosiHeHHWe K NbUIM IMIMPOKO HCHOJIB3YIOT W HAXOISIIMECS B ra3aX CEPHUCTHIC
COEIMHEHMSI, HAIPaBJIsAsl UX B CEPHOKUCIOTHBIE LI€Xa W 3aBOJBI ISl MPOU3BOJICTBA CEPHOU
KHUCJIOTBI, KOTOpasi OKa3bIBA€TCSl 3HAYUTEIBHO JCUIEBIIE, YEM MPU MOJYYEHUU €€ U3 MUPUTa
WJIM 3JIEMEHTApHOU cepbl. OIHAKO, IPU KOHUECHTPAIUU 802 B TEXHOJIOTUYECKUX ra3ax HUKE

3,5 % mnpou3BOJCTBO KHUCIOTHI CTAaHOBUTCS HEPEHTAOCIbHBIM W TEXHOJIOTUYECKUM Ta3
MPUXOAUTCA WJIM CMEIIUBATh C BBICOKOKOHIIEHTPUPOBAHHBIMU CEPHUCTHIMU Tra3aMu, WU
nocJie MpeBapUTENbHON OYUCTKH BhIOpackiBaTh B aTMocdepy. B nmocnennee BpeMst cTeneHb
UCIIOJIb30BaHUSI CEpbl B OTXOJMIIMX ra3aXx 3HAYUTEIbHO ITOBBIIIAETCS B PE3yJbTaTe
NPUMEHEHHS] HOBBIX TEXHOJIOTHYECKUX MPOIECCOB MOMYyUYECHUS METAJIIOB.

Tekyiiast cuTyarus Ha Ka3axCTaHCKUX MPEANPUATUIX MPOU3BOACTBA IMHKA U KaJAMUSL.
OO6xwur nuHKoBBIX KoHIeHTpaToB (meun KC). Ha npennpusitun 1 0TBOJ TEXHOIOTUYECKUX
cepoconepxamux razoB u3 neueid "KC" ocymecTBisercs yepe3 aBa matpyOka U JBe
napajuiesibHble HUTKUM U3 JIBYX I[OCJEIOBATEIbHBIX HHUKIOHOB. OXJIaXAAIOTCs Ta3bl C
OMOIIIbI0 CUCTEMBbl MCHAPUTEIBHOTO OXJIAXJEHUS U TEIUIOBBIX TPYO (TepmMocupOHOB).
[Toce rpy0oit 0OUNCTKH 00KUTOBBIE Ta3bl OCTYIMAIOT B JIEKTPOMUIBTPHI, 3aTEM TEPEIAI0TCS
Ha CEPHOKHMCIIOTHBIN 3aBOJ| JJI MMPOU3BOJICTBA CEPHOM KUCIOTHI MO "KJIACCUYECKOU" cxeme
METO/I0M OJIHOKPAaTHOTO KOHTAaKTHPOBAHUSA/OJHOKPATHOW abcopOIuu.

Omuccuu B aTMOC(HEpHBIM BO3AYX OT THAPOMETAILTYPIrUUYECKUX MPOIECcCOB (
BBINIIEJIAYMBAHUE U JJEKTpoiu3). B mporecce siiekTposinza B padouylo 30HY Iiexa
MPOUCXOAT BBIOPOCHI a’po30ieil (cepHOil KUCIOTHl M cynbdara 1uHka). [locpeacTtBom
€CTECTBEHHON BEHTWIALIMU WJIM 4Yepe3 BO3AYyXOJIYBKU TPaJUpHU (€CIU ITO TMO3BOJSIOT
MOTOJIHBIC YCIIOBHS) ATH BBIOPOCHI MOCTYMAalOT B arMochepHbId BO3MyX. BwIOpoCH B
aTMOC(epHbII BO3yX OT MPOLIECCOB BBINIECTAYMBAHUS U DJEKTPOJIU3a BKIIOYAIOT B CeOs
AMUCCHUU:

Zn ¥ ero COeMHEHUN B OTXO/SIINUX T'a30B OT BaHH BBIIIEIAUYNBAHUS U OYUCTKU;
H,SO, B oTXOSIIMX ra30B OT BAHH BBILICIAYHBAHHS H OYHCTKH;

CYMMBI AsH3 5 SbH3 B OTXOJAIIMX T'a30B OT BaHH BBIIIEIaYMBAHUS U OUKNCTKH;

Zn U ero COeAMHEHUN B OTXOAAIIMX ra3ax I'paJupeH Ipoliecca BbIIIEIAUYNBAHUS U
IIEKTPOJIN3A;

H,SO, B oTx0as11KX razax rpaJupeH MpoLecca BbllleNa4uBaHus U dICKTPOIN3a;
cymmbl AsH, n SbH3 B OTXOJAIIMX Ta3ax I'PaJupeH Mpouecca BbIIICIAYUBaHUA U

QJICKTpOJIn3a.



Texy1mas cutyanys Ha Ka3axCTaHCKUX MPEIIPUATUAX IPOU3BOJICTBA IMHKA U Kaamus. Ha
npeAnpusiTUU 1 BBIOPOCHI BPEIHBIX BELIECTB, 00pa3yOUIMXCs MPU MPOBEAECHUU Olepaluui
BBIIICJIAYNBAHMS, MPOU3BOJATCA Yepe3 CBEUYM CUCTEM; BBIOPOC BPEIHBIX BEIIECTB U3
NOMENIEHUSI 3JEKTPOJM3HOIO OTIEICHUS MPOU3ZBOJMUTCS 4Yepe3 CBEUM BEHTHIISIIMOHHBIX
YCTaHOBOK, IIaxXThl © (¢oOHapHU; TEXHOJOTHYECKHE aCHUpPALMOHHBIE Ta3bl OT
KaTOJOOYUCTUTEIbHBIX MAlIUH OYHUIIAIOTCA OT TBEPAOTO B (QUiIbTpax C IUIaBaroUIeH
Hacagkor tuna KCII. Ha npeanpustum 2 BeIOpPOC 3albUIEHHOTO BO3AYyXa U3 MOMEUICHUS
AJIEKTPOJIU3HOTO OT/IEJICHUSI OCYILECTBISIETCS B aTMoc(epy 0e3 OUMCTKH depe3 cBeuy (1IaxTy
); TEXHOJIOTUYECKUE aCTIMPALIMOHHBIE Ta3bl OT KATOJOOYUCTUTENBHBIX MAIIMH OYUIIAIOTCS OT
TBEPJIOTO B KOHMYECKHUX CKpyOOepax c¢ mapukoBoi Hacanakoi KCII, oT MHIyKIIMOHHBIX
neueil — B pyKaBHBIX (QuiIbTpax; BbIOpOC B aTMocdepy BO3AyXa H3 MOMEUICHUS
BaKyyM-HUCIIAPUTEIBHOTO OTJAENEHUS OCYIIECTBISIETCS uepe3 CBeuy OO0IeoOMEeHHON
BBITSDKHON BEHTWIALIMU; BO3IyX U3 MOMELIEHUS (UIbTPOBAIBHO-CYIINIBHOTO OTAEICHUS
I'ML1I BrIOpachIBaeTCsl €CTECTBEHHOM TATOM Y€pe3 KPBIIIHbIE TPOEMBI (ILIAXThI).

OMuccuM B aTMOC(EpHBIH BO3AYX OT CEPHOKUCIOTHOW yCTaHOBKH. OCHOBHBIM
MCTOYHMKOM BBIOPOCOB SOX SIBJIAIOTCS MPSIMbIE OCTATOYHBIE BHIOPOCHI OT CEPHOKUCIOTHOMN
YCTaHOBKH. D(PPEKTUBHOCTH MPEJOTBPAIICHNUS HEOPTaHU30BaHHBIX BEIOPOCOB ONpEAEIsAeTCs
MOJIHOTOM y/ajeHusl TEXHOJIOTMYECKOro ra3a (TAroAyThEeBbIM PEXUMOM) U T€PMETUUHOCTHIO
ra3o0XxoJIHOTO TpakTa U 000PYI0BaHMUS.

3arpsI3HEHHOCTb CTOYHBIX BOJ NPEAIPUATUN [[BETHOM METAJUIYPIrUH 3aBUCUT TJIABHBIM
o0pa3oM OT cocTaBa IepepadaThIBAEMOrO ChIpbsi W HMPUMEHSIEMBIX TEXHOJOIMYECKHX
peareHToB, U OT KaUyeCTBa OYUCTKH (00E3BPEKMUBAHNUS) CTOUHBIX BOJ.

CrouHble BOABI HUHKOBOI'O MPOU3BOCTBA MOT'YT COJEPKATh:

rpydoaucrepcHble IPUMECH B BUJIE B3BECU TBEPJIbIX YACTUIL;

KHCJIOTHI, MPUMEHSAEMbIE B TEXHOJIOTMYECKOM IPOIECCE B OCHOBHOM B KAauyeCTBE
pacTBOPUTETIEH;

cosin, coaepskaniue nonsl Fe, Cu, Ni, Pb, Zn, Co, Cd, As, Sb, u Hg, koTopble monajaarmT B
CTOYHBIE BOJBI B PE3YJIbTAaTE PACTBOPEHUS UX COEAMHEHUI NIPH BBILLETAYHMBAHUY; PA3IUUHbIC
peareHThl, HaxXOJAIME LIMPOKOE NPUMEHEHHE B OTIEIBHBIX THIPOMETAJULYypPrHYECKHX
MIPOU3BO/ICTBAX.

IIpou3BOACTBO APAronEHHABIX METAJUIOB

AdduHax aparolleHHbIX METAIJIOB PEAIOIaraeT uCIOJIb30BaHUE OOJIBIIOT0 KOJIMYECTBA
pEareHToOB, OKa3bIBAIOLIMX HEraTUBHOE BO3JEHCTBHME Ha OKpyxarmyro cpeny. Crona
OTHOCATCA MPEXKIE BCEr0 TAKUE PEareHThl, Kak: XJIOp, KOHIIEHTPUPOBAHHAs a30THAsI KUCIIOTA,
KOHLIEHTPUPOBAHHAsl COJIsIHAs KHCJIOTA, CEpHas KHUCJIOTAa, OPraHHYECKHWE PEAreHThl H
OpPraHUYECKUE PACTBOPUTENH (IIPU UCIIOJIb30BAHNN IKCTPAKIIMOHHBIX IPOLIECCOB).

Hcrounukamu BeIOPOCOB B arMoc(epy Mpu MPOU3BOICTBE IPAroleHHBIX METaIOB
SBJISIFOTCS] IPOLIECCHI:
IPOLIECC CKUTAHMUS;



oTiepallii 1o MpeIBApUTEIHLHON 00padoTKE;

npoLece MIaBKU (IJIaBUIIbHBIE MEYN);

BBIIEIAYMBAHUE U OUUCTKA;

YKUJKOCTHAS DKCTPAKITHUS;

AIEKTPOJIN3;

MPOLIECCH OKOHYATEIBHOTO 3Tara BOCCTAHOBJICHUS U MPEeoOpa3oBaHMsl.

OCHOBHBIMH 3arpsI3HSIONIMMH BEIIECTBAMU, BhIOpAchIBa€MbIMU B atMocdepy mpu
MIPOU3BOJICTBE APArOIEHHBIX METAIIIOB, SABJISIOTCS:

SOx (mporuecchl CKUTAHUS, TUIABKU U AJIEKTPOIU3a (3JIEKTPOIHBIN Ta3);

NOx (mpouecchl TOpeHHUsl, KUCIOTHOE 030JICHHE);

NbUTh, METAJUIBl U X COCAUMHEHHS (MOATOTOBUTENIBHBIE U MUPOMETAIITYPTHUYECKUE

onepalun);

Cl 1 napsbl COJNISTHON KUCIIOTHI (ITPOLIECCHI DJIEKTPOIIN3a, BIIIETaYMBAHUS U AUCTHILISIIUN);

NH3 u NHCI;

JIOC u INXXJ/D (ms [TXX]/®: mporiecchl cxxuranus u mwiaBku; 1 JIOC: mporiecchbl
KUJKOCTHOU SKCTPAKIIUU U TUCTUILISALINM).

OCHOBHBIMU HMCTOYHHKAMHU TMOTEHIIMAIBHBIX COPOCOB 3arps3HSAIONINX BEIIECTB B

MMOBEPXHOCTHBIE BOJAHBIE OOBEKTHI MIPU MTPOU3BOJICTBE JAPATOIEHHBIX METAJIOB SIBJISIOTCSI:

MOBEPXHOCTHBIN BOJIOOTBO/I;

BOJIa, UCITOJIb30BAHHAS JUISl IPSIMOTO OXJIAXKICHHS;

BOJIa, MCIIOJIb30BAHHAS ISl HEMPSMOT'O OXJIAXKICHHUS;

BOJIa, MCIOJIb30BaHHAsl B IMPOIIECCE BhIlIeNauynBaHusl (IpU OTCYTCTBUU OOOPOTHOM

CUCTEMBI BOJJOCHAOXKEHUS);

BOJIa, MCIIOJIb30BAHHAS ISl IIPOLIEcca SJIEKTPOIUTUYECKOTO BBIACICHUS;

BOJIa, UCIIOJIb30BaHHAsl B CUCTEMa OUYHMCTKHU rasa.

OCHOBHBIMU 3arpsA3HAIONIMMHU BEUIECTBAMU MPU MPOU3BOJICTBE APATOLEHHBIX METAIIOB,
COJICPIKAIIMMHUCS B CTOKAX, SBJISIFOTCS] METAJUIBI U UX COCTMHECHUSI.

HaunyumuM BapuaHTOM MOpEeNOTBpAIl€HHUs] BPEIHOTO BIMUSHHUS CTOYHBIX BOJ Ha
OKPYKAIOIIYIO CpeAy CIeAyeT CUUTATh OPraHU3alMi0 YaCTUYHOTO WM MOJHOTO BOJI0000pOTa
U TIOBTOPHOE HMCIOJIb30BAHUE CTOYHBIX BOJ B MPOU3BOJICTBEHHOM Iukie. [Ipu BBemeHun
BOJ0000OpOTa XPAHWINILA CTOYHBIX BOJ JOJKHBI MCIOJb30BATHCS B KaueCTBE OYMCTHBIX
coopyxkeHui. B cimydae cOpoca CTOUHBIX BOJI B BOJOEMBI UX OYKMCTKA JOJKHA 00ECIeunBaTh
COAEpKAaHUE KaXIOW M3 3arps3HAIOIIMX MPUMECEd HHUXKE MPEAEIbHO JIOMYCTUMBIX
KOHIICHTpAIU BPEIHBIX BEIIECTB B BOJIE BOJIOEMOB CAHUTaAPHO-OBITOBOTO UCIIOIb30BaHUS.

Bw16op Tol MM MHOW CXEMbI OYMCTKH CTOYHBIX BOJI 3aBHCHUT OT MHOTHX (DAaKTOpOB.
BaxxHelmMu U3 HUX SBISIOTCA: 00beM 00pa3yIOIIMXCsl CTOUYHBIX BOJI, BUJI U KOHIIEHTpAIUs
3arpsI3HSIONINX BEMIECTB, (PU3UKO-XMMHUYECKUE CBOWCTBA MPUMECEH MIIM MUX XUMHUYECKUX
COEIMHEHHM, KOTOPbIE MOJIO0KEHBI B OCHOBY MeToAa Oo4ucTKU. [Ipu BIOOpE CXEMbl OUUCTKHU
JOJKHBI YYUTBIBATBCS BO3MOKHOCTH HMCIOJIB30BaHUS TakuX A(PGEKTHBIX MEPONPUATHH,



KOTOpBIE TIPUBOJAT K COKpalleHHI0 o0beMa cOpachiBa€MbIX BOJl, JIKOHOMHUH
TEXHOJIOTUYECKON BOJbI, YCTPAHEHUIO MEPEIIMBOB M aBapUHBIX cCOPOCOB M Tak nainee. B
OCHOBE HamOoJiee YacTO MPUMEHSIEMBIX METOJIOB OYMCTKMA CTOYHBIX BOJ| HA MPEAMPUITHIX
[[BETHON METAJTyprUH JIEKAT CJIEIYIOLUE IPOLECCHI:

1) MexaHu4yeckoe OTCTaMBaHHE I'PyOOJMCIIEPCHON B3BECH, MHOT/A C JA00aBICHUEM
KOAryJsiHTOB U (JIOKYJISIHTOB;

2) ocakJIeHHEe MpUMecei B BUJIE TPYIHOPACTBOPUMBIX COJIEH;

3) okuciIeHHe puMecei 10 0€3BpeTHBIX COCTMHECHUI.

Bo3Mo>kHBI 1Ba BapuaHTa OpraHU3aliyd CX€M OYMCTKU CTOYHBIX BOJI: MOCJIEI0BATEIbHBIM
BBIZICIICHUEM OTCIIbHBIX MPUMECEH C TOMOIIBIO COOTBETCTBYIOMUX Hanbonee 3pPeKTUBHBIX
pEareHToOB U KOMILJIEKCHBIM BBIJICIICHUEM Cpa3y OOJBIIMHCTBA WM BCEX 3arpsi3HEHUM.

3.4. IIpon3BOACTBEHHEII SKOJIOTHICCKHH KOHTPOJb Ha 00BEKTaX SHEPTeTHKH

B nacrosimee Bpems B Kazaxcrane 10 90 % oT o01ieil BbIpaOOTKH 31EKTPOIHEPTHH
MIPOU3BOAUTCS MYTEM CHKUTAHUSI OPTaHUYECKOT0 TOIUIMBA, B OCHOBHOM, MECTHBIX YIJIEH, B
MEHBILIEH CTENEHU — YTJIIEBOAOPOIHOTO ChIPbSI.

Pa3menienre 351eKTpocTaHIUI MO TEPPUTOPUU peclyOJUKH KpailHE HEpaBHOMEPHO:
OCHOBHAsI YacCTh AJIEKTPOCTAHIINM, CKUTAIOLIUX yroiib, pa3memniaerca B CeBepHoil 30He. B
3anaanoi u FOHOM 30HaX KOJMYECTBO 3JIEKTPOCTAHIUN U UX MOIIHOCTh HAMHOT'O MEHBbIIIE,
HCIIOJIb3yeMOE TOIUIMBO — Ta3, B KOKHO# 30HE — MCTHOJIB3YIOTCS BCE BHJIbI TOIUIMBA: YIOJib,
ra3, MasyT.

[Tpon3BOACTBO ANEKTPOIHEPTHU W/WIIM TEIIa, MOTPEOIISIs 3HAYUTEIbHBIE 00BEMBI
IPUPOJHBIX CHIPHEBBIX PECYPCOB, COMPOBOXKIAETCS 00pa30BaHUEM 3HAYUTEIHHOTO OOBEMBI
BBIOPOCOB M OTXO/IOB.

Coxuranve OpraHMYecKoro TOIUIMBA JJIS MPOU3BOJICTBA DJIEKTPOIHEPTUU W/WIIU Teria
BEJIET K MOCTYIICHUIO B aTMOC(hepy BHIOPOCOB Tra3000pa3HbIX (KUCIOTHBIX) BEIIECTB, MbLIH,
Y TIAPHUKOBBIX Ta30B.

Ha npou3BoAcTBEHHBIEC HYX/IbI UCIIOJIB3YIOTCS 3HAUUTEIIbHBIE 00BEMBI BOJHBIX PECYPCOB,
3a4acTyl0 M3 MPUPOJIHBIX UCTOYHHKOB, MHOI/IA NMHUTHEBOIO KAa4E€CTBA, U COMPOBOKIAETCA
HSMUCCHUSIMHU B BOJIHbIE OOBEKTHI.

OnHOM U3 KITHOYEBBIX S3KOJIOTUYECKUX MPOOIIEM SBIISIFOTCS BEIOPOCH B aTMOC(hepy.

Tabnuma 3.6. BiusHue TOIUIMBOCKUTAIOIMIMX YCTAHOBOK Ha PAa3IUYHbIE KOMIOHEHTHI
OKPY’KaroIIEN CPEbI
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CoBpeMeHHbIE HKOJIOTHYECKHE MPOOIEMbI TOTUIMBOCKUTAIONINX YCTAaHOBOK PecryOnuku
KazaxcTtan 00ycioBiI€HbI CAEAYIOIINM:

MCIIOJIb30BaHUEM B KA4€CTBE TOIUIMBA B OCHOBHOM YTJIEH, IPUYEM YTl HU3ZKOIO
KayecTBa C BBICOKUM COJIEP:KaHUEM 30Jibl, 10 70 % 3JIeKTpOosHEPrun BoIpadaThIBACTCS MMyTEM
CKUTaHUS yTJif;

KOHIICHTPALIMEN NbUICYTOJIbHBIX CTAHIIMI IPEUMYIIECTBEHHO B CeBEPHOM 30HE, B MECTAX
X TOOBIYH,
pa3MenIeHueM MOIIHBIX yroiabHbIX TOL[ B rycToHaceneHHBIX ropojiax U 0O0JaCTHBIX
[EHTpax;
yCTapeBIIUMH TEXHOJIOTHSIMU CKUTAHUS YTJIs, TPEUMYIIIECTBEHHO B (hakerne;
3HAYUTEIBbHBIM (PU3HMYECKUM U MOPAIBHBIM U3HOCOM OCHOBHOTO M BCIIOMOTATEIHLHOTO
000pyIOBaHUS;
HU3KOM 3(PPEKTUBHOCTHIO 30JI0YJIABIMBAHUS U OTCYTCTBUEM T'a300YUCTKY;
HU3KUM YPOBHEM HCIIOJIb30BAaHUS SHEPTOCOEPETAIOIINX TEXHOIOTHIA;
CHIDKEHHEM TEIJIOBOW HArpy3Kd M, Kak CJEACTBHUE, CHMXEHUE 3()PEeKTUBHOCTHU
MPOU3BOCTBA;
MOBBIIIEHHBIM PACXOJA0M BOJbl Ha TEXHOJOTMYECKHE HYXIbl, OrPAHUYECHHBIM
MCI0JIb30BaHUEM 00OPOTHBIX U MOBTOPHBIX CUCTEM BOJOCHAOKEHUS;
OTCYTCTBHEM TeXHOJOrui 1o nepepadorke 31110,
OTCYTCTBUEM HENPEPHIBHOI'O KOHTPOJISA 32 YPOBHEM BHIOPOCOB.

[To utoram 2018 rona o6mirie BEIOPOCH 3arpsA3HAIONINX BEIIECTB OT CTAllMOHAPHBIX
MCTOYHHUKOB PECIYOJIMKHA COCTAaBUIU 2,225 MIIH. TOHH, B UX YUCJIE TOMUHUPYIOT BHIOPOCHI
SOx.

Ha snepreruxy npuxoautcs 941 teic. TonH (2018 r.) unu 42 % ot oOmux BEIOPOCOB
3arpA3HSAIONIMX BeUIecTB Mo pecnyosuke. Ha pucynke 3.2. mpeacraBieHa JAMHAMUKA
M3MEHEHHS OTPACIIEBBIX BEIOPOCOB 32 TOCIETHUE TOIBI.
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Pucynok 3.2. JluHaMuKka U3MEHEHHUsI OTPACIIEBBIX BBIOPOCOB, THIC. TOHH.

B permonanbHON CTPYKType BEIOPOCOB TPeo0IagatoT BEIOPOCH OT YHEPTOUCTOYHUKOB
Cesepnoit 30HbI (92 %), a cpenu Hux BbIOpochl Kaparanguuckoit (39 42 %) u
[TaBnogapckoii (38 39 %) obnacteil.

Ha pucynke 3.13. npuBeneHbl BEIOPOCH B aTMOC(hEpy OT TOIUIMBOCKHUTAIOIIUX YCTAHOBOK
(= 50 MBT) o 30oHaMm sHeprocHaOxenus (otuetr 2018 r.), BMecTe ¢ OOIIUM TOJIOBBIM
00beMOM MOTpeOICHUS TOILINBA.

CTtpyKTypa BEIOPOCOB IO 30HAM YHEPTOCHA0KECHHS ONPEIEISIECTCS TUTIOM HCIIOBE3YEeMOTO
TOIIMBa (pUCYyHOK 3.3.).

co
2%

JanaiHas 30Ha

CesepHas 30Ha



Pucynox 3.3. CtpykTypa BEIOPOCOB IO 30HaM SHEPTOCHAOKESHHUSI.

Ha snmekTpocraniusax u KoTeabHbIX PecnyOnuku KazaxcraH, CKUTArONIUX TOIUIUBO,
UMEETCSI MHOXECTBO CTAaI[MOHAPHBIX HCTOYHUKOB BBIOPOCOB B aTrmochepy Kak
OpraHU30BaHHBIX, TAK U HEOPTAaHU30BAHHBIX, OT KOTOPBIX B aTMOC(hepy MOCTyMmaeT mopsika
10 30 BUIOB 3arps3HSIIONINX BEIIECTB B 3aBUCUMOCTH OT BHJA TOTUIMBA M TAPHUKOBBIC Ta3bI,
TaKue, KaK COz.

OcHOBHas J0JIsI BEIOPOCOB 3arpsA3HSIONIMX BEIIECTB B aTMochepy MPUXOIUTCS Ha
OpTraHW30BAHHBIC HMCTOYHHKHA BBIOPOCOB C OTXOMSIIMMH Ta3aMH TOILJIUBOCKUTAFOIINX
YCTaHOBOK dYepe3 AbIMOBBIC TPYOBl — mopsiaka 99 % — 99,5 % ot obmiero xoiaudecTBa
BBEIOPOCOB. B X cocTaBe OCHOBHBIC 3arps3HSIONINEG BEIIECTBA, 00pa3yeMble TIPH CKUTaHUU
yrist B kotiax: SOX, NOX, CO, nbup Heopranuueckas: 70 — 20 % SiO2 (30:1a yromabHas).

BpiOpoChl  30J1bI  YTrOJIBHOM TakKX€ BKIIOYAIOT BBIOPOCHI TBEPIBIX YacTHUI[ C
adpOJIMHAMUYECKUM AHaMeTpoM MeHee 10 Mk, HaspiBacMbie PM ) 1 tnameTpom mMeHee 2,5

MKM, Ha3bIBA€MbIC PM2 5

Jlpyrue BemecTBa, Takue, kak Tsokenble Metaiibl, HF, HCI, Hecropesmne yriieBoaopoas
, HeMeTaHoBbI€ JieTyune oprannueckue coequueruss (HMJIOC) u nMoKCHHBI, BBIICTSIOTCS B
MEHBIINX KoJinuecTBax (101 ux He npesbimaet 0,5 % — 1,0 % B o6ieM 00beme BEIOPOCOB),
HO OKa3bIBAIOIIME 3HAYMTEIBHOE BIIMSIHUE HA OKPYXKAIOUIYIO CPely U3-3a UX TOKCUYHOCTHU
WJIM CTOMKOCTH.

BwIOpOCH TATH OCHOBHBIX 3arpsS3HSIONIMX BEIIECTB IO TEXHOJIOTUHM IPOU3BOJICTBA
SIBJISIFOTCS TIOCTOSIHHBIMHU, OCYIIECTBIISIEMBIMU HETPEPHIBHO B TEUEHHE T0Ja, BHIOPOCHI
MPOYMUX 3arpA3HSIONINX BEIIECTB HOCAT MEPUOAUIYCCKUN XapaKTep.

B nactosimiee BpeMs B pecnyOiuke HacuuThiBaeTcs nopsjaka 400 TOMIMBOCKUTAIOIINX
ycTtaHoBOK (= 50 MBTt). CTpyKTypa uUX MO MOIIHOCTH W BUAY TOIUIMBA IMpEJCTaBICHA Ha
pucyske 3.4.
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Pucynoxk 3.4. CTpyKkTypa TOILUTMBOCKHUTAIOIIUX YCTAHOBOK IO MOUTHOCTH Y BUAY TOILIMBA

B cooTBeTCTBUM ¢ YCTaHOBICHHBIMU TPEOOBAHUSIMU SKOJIOIMYECKOTO 3aKOHOIATEIHCTBA
BCE MPEINPUSITUS, UMEIOLIME CTallMOHApHBIE HMCTOYHUKH BBIOPOCOB, B TOM YHCIE H
TOIJIMBOC)KUTAIOIME YCTAHOBKH, CAAOT OoTueTHYIO dopmy 2 TII-Bo3ayX, yTBEpPKICHHYIO
BHC ACITIP PK, B koTOpo# coaeprKaTcsi CBEJICHUS O BRIOPOCAX BCEX 3arpsI3HSIONINX BEIECTB
, BKITIOYasi BLIOPOCHI SO2, NOx, CO u npum.

3.5. IIpon3BOACTBEHHEIHM 3KOJIOTAIECKHM KOHTPOIb B IIPOM3BOICTBE IIEMEHTA U H3BECTH

[leMeHTHAsI MPOMBIIIJIEHHOCTH SBJISIETCSI IHEPIOEMKON OTPaciiblo MPOMBIIUIEHHOCTH, B
KOTOPOM J0JISI pacXxoJ0B Ha 3JeKkTpo3Hepruto cocrasiusier 30 — 40 % oT croumocTtu
MIPOU3BOJICTBA KOHEYHOTO MPOAYKTa. TpaJulIMOHHO NPUMEHAEMBIM TBEPJBIM HCKOMAEMbIM
TOIUJTUBOM SIBJISIETCSI KAMEHHBIN yTOJIb.

['1aBHBIE BO3ACICTBHS HA OKPYKAIOIIYIO CPEy IIPU MIPOU3BOJICTBE LIEMEHTA CBSI3aHBI CO
CIeAYIOIMMMU (DaKTOpaMHu:

IBUTH (BEIOPOCHI U3 IBIMOBBIX TPYO M OBICTPOUCIIAPSIONTNECS KOMIIOHEHTHI);

razoo0pasHsie BEIOpocsl B atMochepy (NOy, SO,, CO, apyroe).

Br16pock! mibuin (0COOEHHO OT Teyeit) Kak 3arpsA3HsIONMi OKpYKarolylo cpeay paxrop
[IEMEHTHOTO ITPOU3BO/ICTBA BHI3bIBAIOT HANOOJIbIlIEe OECTIOKOMCTRO.

B ocHOBHOM IIpHUYMHOM BEIOPOCOB MBLIH SBJSIOTCS CHIPHEBBIE 3aBOJIbI, TIEYH JIJIsi 00KHUTa,
KJIMHKEPHbIE XOJOJAUIBHUKH, IEMEHTHbIE MeNbHUIIBI. OCHOBHAssT OCOOEHHOCTh ATHX
MIPOIIECCOB 3aKII0YAETCA B TOM, UTO TOPSYMil OTpaOOTaHHBIN ra3 WK OTPaOOTaHHBIN BO3TyX
OPOXOAUT YEPE3 HM3MEIbUYEHHBIM [0 COCTOSHUS MbUIM MaTepuan, 4YTO IPUBOIUT K
00pa30BaHMIO TUCIIEPCUOHHONW CMeCH Ta3a v bUTi. OCHOBHBIC CBOMCTBA YACTHI] 3aBUCAT OT
UCXOJHOTO MaTtepuaia, KIMHKepa uiu neMenTa. [lbuieo0pazoBanue U3 paccpeoTOUYECHHbIX



MCTOYHHUKOB Ha TEPPUTOPHUH 3aBOJIa MOKET MPOUCXOIUTH B PE3yJIbTaTe XPaHEHUS U MOTPY3KH
, TO €CTh B TPAHCIIOPTHOW CHCTEME, CKJIQJICKUX 3aracax, BO BpeMs JIBHIKCHHSI IO TbEMHOTO
KpaHa, YIMaKOBKH B MEIIKH U T.1., U B MPOIECCE TPAHCIIOPTUPOBKH, BO BPEMs JTBIKCHHS
TpPaHCIIOPTA 0 TPYHTOBBIM JioporaM. [ToCKoIbKYy XMMUYECKUI 1 MHHEPAJTOTHYECKUIA COCTaB
IIEMEHTHOW THUIH MOA00CH MPUPOJHOMY KaMHIO, €€ BO3JICHCTBUE HA 3JI0POBHE YEIIOBEKA
CUMTAETCS BPEIHBIM, HO HE TOKCUYHBIM.
B BBIOpOCax BO3MOXKHO MPUCYTCTBUE APYTHUE 3arpsA3HUTENCH, TaKue, KaK COCTUHCHUS

XJIOpa, €CIIU TeUb TAK)KE UCTIONB3YETCS I CKUTAHUS OTXOJIOB.

["a3000pa3Hble BBIICTICHUS OT CUCTEMBI ITeUeii, BEIOpAachIBaeMbIe B aTMOCHEPY, SIBISIOTCS
TJIaBHOU TMpoOieMoii B 00ph0e ¢ 3arpsi3HEHUEM OKPYKAIOMICH Cpelbl MPH MPOU3BOICTBE
nemenTa. OCHOBHBIC Ta3bl, KOTOpbIC BbIOpachiBatoTCsi B atMocdepy — 910 NOx u SO,.

KOHHGHTpaHI/IH MApKCPHLIX 3arpsA3HAOIINX BCHICCTB HpG,IIHpI/I}ITI/Iﬁ HGMGHTHOﬁ OoTpaciin
yKa3aHa B Tabmuue 3.7.
Ta6mmma 3.7. KoHleHTpamus MapKepHBIX 3arpsA3HSIONINX BEIIECTB
KonmeATpamusa MapkepHEIX 3arpA3HAIOMMX BemecTs, Mr/Hm?

TexHON IIsins mEOpT., ITeins HEOpr.,
Ipe ormgec cofepxamas cofepramas
Ne /o peatt kun NO NO2 IBYOKHCH S02 IBYOKHCE
puaTHe 0/. o/.
mporuec kpemHua B %: kpemEHS B %:
c Meree 20 70-20
max min max min max min max min max min
1 2 3 4 5 6 7 8 9 10 11 12 13
IIpouss
| OJCTBO 51,147 38,925 330,51 247,10 350,53 272,34 322,20 289,98 i i
KJIMHKE 1 7 5 9 8 7
IIpenn pa
pusATHe
A IIpouss
) OICTBO i i i 927,20 12,054 - i i i
EMEHT 5
a
IIpouss
3 oacTteo 613,75 500,0 179,76 100,0 337,20 25.0 114,17 65.0 538,92 52,0
KJIWHKE 3 5 5 4 5
pa
IIpouss
Mpean OJICTBO 2874,3
4 pusTHE - - - - - - - - 10,0
IIEMEHT 26
B
a
IIpouss
5 oncteo 613,75 010 o 10370 4500 3as01 300 T gsg -
uszect 3 7 4

u

[Ipouss
OJICTBO
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19,30

13,0
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0,3353

5,0

674,0

65,5

0,0308

25,0
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10,916

40,36

48,0

56,98

0,008

15,0

1,363

0,47
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[Tbu1b Heopranuueckas, coaepxaias SiO B %: 70 — 20 cuurtaercs 6oaee BpeaHON s

oprann3Ma 4enoBeka. MHbopmalys mo BEIOpocaM IbUIH Ha BEIOPAHHBIX IIEMEHTHBIX 3aBOJAX
HOCUT MPOTHUBOPEUYMBBIN XapakTep, MIHANA30H 3HAYCHUM MAKCHMMyMa W MHHUMYyMa
CBUJIETEJILCTBYET O BO3MOXKHBIX HAPYILICHUSX B AKCIUTyaTallMd OYUCTHOTO OOOpYIOBaHMS.

JIJisi COBpeMEHHBIX IIEMEHTHBIX 3aBOJIOB CyXOro croco0a MPOM3BOJICTBA MPH MPABUIBHO

noA0OpaHHOM cHCTEME OOECHbUIMBAHUS M CBOEBPEMEHHOM IMPOBEICHUHM TEXHUYECKOIO

00cTyKUBaHUSI BHIOPOCHI MBLIX U3 IIEMEHTHBIX Meuei 0OBIYHO HE MpeBbIaT 50 mr/Hv?. B

EC Oonpmas yactb BbIOPOCOB NblIM HaxoauTcs B mpexaenax 0,27 u menee 30 mr/Hm®.



3HaueHUS KOHILICHTpAOWKU IIPpU IIOCTOAHHBIX H3MCPCHHUAX ITOKA3dHBbI KaK CPCIAHCTOJOBLIC

BEJIMYMHBI U3 24-4acOBBIX U3MEpEHU. MI3MepeHHble BEIUYUHBI OTHOCATCS K | M> CyXoro
rasza npv HOpMaJIbHBIX YCIOBUSIX (CTaHAapTHasl TeMIepaTypa ajis ra3on, paBHas 273,15 K (0
°C), 101,325«ITa).
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Pucynoxk 3.5. Konnentpanus azora (II) okcuaa u azorta (IV) nuokcuna, mr/Hw?>.
NOx npenctaBiasioT co00il OJHO W3 MapKEpHBIX 3arps3HSIOIMIMX BEIIECTB,
BBIOpAcChIBa€MbIX B aTMOc(epy B Ipoliecce 00kura KIMHKepa Bo Bpamjatonuxcs nedax. NOx
cocrosiT u3 cMmecu MoHookcuna NO (95 %) u muokenpa asora NO, (5 %). Beibpocsr

3arpsA3HAIONIMX BEIIECTB B aTrMocdepy OT NPEeANpUATHI IIEMEHTHOTO IMPOU3BOJCTBA
paccUuTHIBAIOTCS B COOTBETCTBUM C METOAMKON pacuera BEIOPOCOB 3arpsI3HAIOIIUX BEILIECTB
B atMoc(epy OT MpeanpHusATUA LEMEHTHOro nmpou3BoacTBa (mpuiioxenue Ne 6 k [76]). B
Cllyyae OTCYTCTBHUSI BO3MOKHOCTU IPOBEICHUSI MPSIMBIX H3MEPEHUN JIOIyCKAaeTCs
MCII0JIb30BAHUE PACUETHBIX METO/OB.

B EC HopmupoBaHue BEIOPOCOB OKCHIOB a30Ta OCYILECTBISETCS HA OCHOBAaHUU JAHHBIX
MOCTOSIHHOTO M3MEPCHHs, HOPMHpPYETCS CyMMa OKCHAOB, BbIpaxeHHas B NOi.

CpenHerosioBoe BbIJICJICHUE NOX 13 EBpOneickux eMEHTHBIX MeUeil COCTaBISIET OKOJIO 785

MI/HM (B mepecuere Ha NO,) ¢ MuHIMyMOM B 145 mr/Hm? n Makcumymom 2940 mr/Hw>.

HenpeppiBHBIE HW3MEpPEHMS KOHLEHTpAUUM B Te4YeHHE 24 4YaCOB IIPEICTABIEHBI Kak
CPEIHETOJOBBIE NOKa3aTenu. M3MepeHHass BEJIMYMHA OTHOCHUTCS K CYyXOMY BO3IyXYy IpH
HOpMaJIbHBIX ycnoBusx (273,15 K, 101,325kI1a).
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# [T511H HEOpPT., CONSPAAIAS IBYOKHCH KPEMHHA B %%; MeHee 20

B [Isi16 HeOpT., COASP#HAIIAR IBYOKHCE KpeMHuna B %o; 70-20

Pucynok 3.6. KoHiieHTpanus nbuid HEOPraHUYECKOu, coaepKamieil JByOKUCh KPEMHHUS B

%: menee 20 u 70 — 20, mr/Hw®.

MakcumManibHble BBIOPOCHI MbUJIM W3 LEMEHTHBIX Mededl HaOIIoJarTcs Ha CTapbIX
LEMEHTHBIX 3aB0JIaX, OCHAIIEHHBIX 3JIEKTPOYUIBTPaMU BEPTUKAIBHOTO THIA U PabOTAIOIINUX
JUTUTENILHOE BpeMs 0€3 MOJIEPHU3ALMHA U HEOOXOAMMOTO TEXHUYECKOTO 00CTYKUBaHUSI.

Jlyis cCHYDKEHHsI BBIOPOCOB MBI HA IIEMEHTHBIX 3aBOJIaX WCIOJB3YIOTCS pa3iuYHbIC
YCTPOMCTBA: TMBUICOCAAUTENbHBIE KaMepbl, LHUKIOHB (OJWHOYHBIE WJIU TPYIIOBHIE),
CKpyOOepsl (MOKpBIE HUKIIOHBI), PyKaBHbIE PUIIBTPBI U 3JEKTPOPUIBTPHI.

[TeuteocaguTeNnbHBIE YCTPOMCTBA pa3iyuatoTcs Mo 3 (HEKTUBHOCTH CBOETO JCUCTBUS.

MunumanbHOU 3(PGHEKTUBHOCTHIO (CTIOCOOHOCTHIO YJIABJIMBATH MbLIL) 00Jaal0T
NBLICOCATUTENbHBIE KAMEPBI M OJIMHOYHBIE ITUKIJIOHBI, MAKCUMaJIbHOW — pyKaBHbIE (DUIBTPHI
1 DIIEKTPODUITBTPHI.

[TpaBunpHbIl OAOOP 00OPYIOBaHUS A OOECHBUIMBAHUS Ta30B U OOECIEUCHHE
ONTUMAJIBHBIX PEKUMOB €ro padOoThl MO3BOJISIIOT CHU3UTH BHIOPOCHI IBLIU IIPHU MPOU3BOJICTBE
LEMEHTA J0 MPUEMIIEMBIX YPOBHEH.

Beibpocer SO, B mepByro ouepe/ib 00yCIOBICHBI HATNYNAEM JICTY4Cil Cephl B CHIPHEBOM

marepuaie. SO, BbIOpAcIBACTCS CO CTOPOHBI HH3KOTeMIepaTypHoil wactu mnedd. Ilpu

BBICOKHX TEMIIepaTypax cepa, MPUCYTCTBYIOIIAs B CHIphe B BHUJE CyJb(]aTOB, pacmamaercs
TOJIbKO YaCTUYHO U MPAKTUYECKU MOJHOCTHIO 3a0MpaeTCs U3 MeUd C KIIMHKEPOM.



Cepa BoiOpacsiBaercst u3 nedeit B Bune SO, B orxomsmux rasax, CaSO, u apyrux

KOMIIOHCHTOB KJIMHKepa U mblId. OTHAKO OOJIBIIAs YacTh CEPhl COCAMHASTCS (BKIIOYACTCS) B
KJIIMHKEP WU BBITPY)KACTCS U3 CHCTEMBI.
Bri6pocsr 802 Ha IEMEHTHBIX 3aBOJIaX 3aBUCAT OT OOIIETO KOJIWYECTBA CYIh(HAaTHBIX

COEIMHEHU!, IPUMEHIEMOr0 CI0c00a MPOU3BOJACTBA U B IEPBYIO OUYEPEIb ONPENEIAIOTCA
COZECPKAHUEM JIETy4YEH CEpbl B CHIPBEBBIX MaTepuasax U B ToruiuBe. [loTeHumanbHbIE
BBIOPOCE! SO, 3aBUCAT OT UUPKYJIILHUH CEPhI B IIEUH.

Bribpocsl 802 3HAUUTEJIbHO YBEJIMYUBAIOTCS TMPU CICAYIONIUX OTKIOHEHUSX OT

HOPMAJIBHBIX PEKUMOB paOOTHI MEYH:
BOCCTAaHOBHUTENIbHAS CPeJa MPH OOXKHUIe KIMHKEpa, CHIKaromas cs3biBanue SO, B

HEJIETY4YHE HEOPTAHUYECKUE COCTMHEHUS;
Ype3MepHOe HAKOIUICHHE CYJIb(aToOB MPH IJIUTEIBHOM BHYTPEHHEM Kpyroobopore
JIETY4YMX COSTMHEHUM Cepbl B MEUU U/WIIH LIUKJIOHHOM TEIJI000MEHHUKE.

350

300

250

200

150

50

Pucynok 3.7. KoHnieHTpanus cepbl JUOKCUA, MF/HM3.
Briieyka3aHHbBI PUCYHOK MOKAa3bIBA€T, UTO OAHO mpeanpusatue u3 10-u ycTaHOBHIIO
TEXHOJIOTHIO Ha CHIKCHHE BBIOPOCOB SOy, Ha 7-M NPEANPUATHSIX JOCTHTAIOT IapaMETPOB

HAT, npennpuatue F He Npou3BOAUT KIMHKEpP, OAHO NPEANPHUITHE HE JIOCTUTACT
napametpoB H/IT.



OCHOBHBIM IKOJIOTHYECKUM ACTIEKTOM MPEINPUATUS SABJISIETCS BHIOPOC 3arpsI3HSIONINX
BEIIECTB B aTMOC(HEPHBIA BO3IYX.

BanoBbeie BBIOPOCHI MPEANPUATHI 3aBUCAT, B MEPBYIO OUYEpEllb, OT COCTOSHUS
MBUICOYMCTHOTO M TEXHOJIOTHYCCKOTO 000pymoBanus. M3 Tabmuipl 3.8. BUIHO, YTO CaMbIi
00mbII0# BanoBBIA BRIOpOC y mipeanpusatus D (697 537,4 Toun B rox). Y npeanpusitus D
BaJIOBBIN BBIOpOC nuokcua azoTa (IV) cocrapmsier 428 624 ToHH B o1 (max).

Tabnuna 3.8. BanoBsie BHIOPOCHI 3arpsA3HSIONINX BEIIECTB B aTMOC(EpPY

KommaecTBO BaJIOBEIX SMHCCHIA, T/TOJ

New/m IIpexnprsirne .

max min
1 IIpennpustie A 1 020,282 736,778
2 [Ipennpustie B 11909,447 7689,918
3 [Ipennpusitue C 2 978,029 1102,224
4 pennpusitue D 697537,4 606063,5
5 [Ipennpusitue E 14122,178 13260,461
6 Ipennpustue F 530,113 441,543
7 [Ipeanpusitue J 2815,021 2375,032
8 [peanpusitue K 4843,218 3604,562
9 [pennpustie L 9122,479 3743,176
10 Ipennpustue M 2657914 715,530

Y npeanpusitus F camoe Hu3KOe 3HAau€HHE MO BAJOBBIM BBIOpOCAM 3arps3HSIOUINX
BeliecTB B atmMocdepy (441,543 TOHH B roj), KOTOpOE MOKA3bIBAET XOPOIee COCTOSHUE U
3 PeKkTUBHYIO padOTY MBIJICOYUCTHOTO U TEXHOJIOTMYECKOT0 000pY0BAHUS.

B 0CHOBHOM LIEMEHTHAsI TPOMBILUIEHHOCTh HE UIMEET IIPONU3BOJICTBEHHBIX CTOYHBIX BOJ.
N3 Tabnuupl 3.9. onpeneneHbl TOAbKO 3 MPEAIPUSITHS KOTOPbIE MPOU3BOIAT COPOC CTOYHBIX
BoJ. [Ipennpustue C mpousBoaut cOpoc Ha mons GuiabTparuu, npennpustue L — coOpoc B
MPYI-HAKOIUTENb.

N3 tabauust 3.9. BUAHO, UTO KOJHMYECTBO BAJIOBBIX dMHUCCUU y mnpeanpuatus F
3HauutTenbHble. [Ipeanpustue F npousBoauT cOpoc HOPMATUBHO-OYHUILEHHBIX
X035IHCTBEHHO-OBITOBBIX CTOYHBIX BOJ OT OUHCTHBIX COOPYKEHUI B BOJHBINA 00BEKT. COpOCHI
POMBINLJICHHON OTpabOTKH MECTOPOXKJICHHUS HM3BECTHSKOB IMPOU3BOIAT Ha pelibed
MECTHOCTH B I0’)KHOM HaIlpaBJIeHUH OT Kapbepa. COpoc KapbepHBIX CTOUYHBIX BOJ Kapbepa
CYTJIMHKOB ITPOU3BOJUTCS HA pelibed) MECTHOCTH.

Tabnuma 3.9. BanoBsie cOpOCHI 3arpsI3HSAIOMIUX BEIIECTB

KoimraecTBO BaJIOBBIX SMHCCHM, T/TOX,

Ne ow/m TIpeanpusitie .
max min

1 IIpennpustue L 11,8782 0,0894

2 [Ipeanpusitue B - -

3 [Ipennpustue J - -



Ipennpustue E - -
[pennpustue F 4025,1578 3380,206
Ipennpustue M - -
[pennpusitue D - -
IIpennpustue K - -
Ipennpustue C 0,172689 0,096234

O© 0 N N b

10 [Ipennpusitue A - -

3.6. IIpon3BOACTBEHHEBIN 3KOJOTHICCKHN KOHTPOIb B IIPOM3BOACTBE IIPOLYKTOB
XHMHYECKOX MIPOMBIIUIEHHOCTH

OCHOBHBIMH BO3JE€UCTBUSIMHM Ha OKPYKAIOUIYI CpEAy, CBSA3AHHBIMHU C

KPYINMHOTOHHAXXHBIM ITPOU3BOACTBOM TBCPJAbIX W APYTUX HCOPraHUYCCKHUX XHMMHYCCKUX
BCIICCTB, SABJIIAIOTCA BBI6pOCBI ra3oB, Iapa HW IIbIJIK XHMHYCCKHUX COGHHHGHHﬁ.
Opranu3oBaHHbIE BBIOPOCHI MOCTYNAIOT B aTMoc(epy Yepe3 CHEUaIbHO COOPYKEHHbIE
razoxoabl, BO3OYXOBO/BI. HeOpFaHHSOBaHHBIC BBI6pOCI>I nomnmagarT B aTMocq)epy KakK
HEHANPABJICHHBIE TOTOKM ra3a B Pe3yJIbTaT€ HAPYLIEHHM T€PMETUYHOCTH amlaparyphl,
OTCYTCTBHS WJIH HEYJIOBIETBOPUTEIHHOM pabOThl 000OpPYAOBaHUS MO OTCOCY Ta3a B MecTax
3arpy3KHM CbIpbs, BRITPY3KH U XpaHEHUS IPOIYKIUH.

Cpennsis KOHIIEHTpAIs MapKEePHBIX 3arps3HSIONINX BEIIECTB, Mr/m> Mpe/ICTaBICHA Ha
pucyske 3.8. (mpeanpustue A).

I-'—"l --[, MR- —

Mblnt Heopr. © Cepul muokong Xpom (Cr6+) Kpor TRexBan eH bR
COMEPHAaH HEM KPerHIA
MeHes 20 20-70, a4
Takwe bonee 70 %
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B [p-g0o PacTEOPOR MOHOXPOMATA HATPNA B Mp-eo Guxpomata HaTpHa
B Mp-eo OKCHEA XPOMa METANAYPIHYECKOT O u Mp-eo GuxpoMaTa kanna
B [p-eo cynkiata xpoma B Mp-go aHMAPIDA P OMOBOTO

o Np-eo oKOHOA KPORMa NIEMEHTHON o 1 u Mp-eo ORCHO A KPOMA NINERTHOTO 2




Pucynok 3.8. CpenHsast KOHIEHTpauns MapKEPHBIX 3arpsI3HSIONINX BEIIECTB, MI/MC.
Kak BuaHO M3 yKa3aHHOW CTPYKTYpbl BRIOPOCOB 3arpsi3HSIOIMIMX BEIIECTB, OCHOBHOM
00BbeM BBIOPOCOB COCTABIISICT MbLIb. 3HAYMMOE MPOLEHTHOE copepxkanne SO, B BEIOpocax

BO3HUKAET BBUJIY UCIIOIb30BAHUS CEPBI B KAUECTBE TEXHOJIOTMYECKOTO CHIPBSI.

MeToa npou3BOACTBA — AJIEKTPOTEPMHUUECKUN, BOCCTAaHOBIIECHHE (Poc]aToB yraepoaoM B
NPUCYTCTBUM KpeMHe3eMa B pyAHOTEPMUYECKUX Nedyax. MIcTouHUKU BEIOPOCOB — KOHBEHEPA,
neyu, 0apabaHHbIE TPAHYJSITOPBI, dIEKTPOPUILTPHL. B 11e10M 10 NpeanpusTUIO BBISBIECHO
362 ucToyHuKa 3arpsA3HeHUsT aTMOC(Ephl, B TOM YHCJIe OpraHU30BaHHBIX UCTOYHUKOB — 201 1
HEOPraHU30BaHHbIX — 161, 1JIsI KOTOPBIX YCTAHOBJIEHBI HOPMATHUBBI BHIOPOCOB. BBIOPOCHI
3arps3HSAIONIMX BEIIECTB COCTOAT U3 61 MHTpeaueHToB, B TOM yucie 3PGHEeKTOM CyMMaIlUH
obnangaroT 20 3arpsA3HSAIONIMX BEIIECTB, COCTABISIOIMX 16 rpynn cyMMaluud BPEAHOTO
BO3JICUCTBUS.

MOHUTOPUHT IMUCCUN TPOBOJAUTCS COOCTBEHHON aKKpEAUTOBAHHOU JiabopaTopuei,
MMEIOIIEH aTTecTaT akKKpeIUTalud. ABTOMAaTU3UPOBAHHBI MOHUTOPUHT B HACTOSIIIIEE BPEMSI
HE OCYIIECTBIISIETCS.

3.7. IIpon3BOACTBEHHEBIH 3KOJIOTAMI€CKHH KOHTPOJIb HHBIX OTpaciIei

IIpon3BOACTBEHHBIN JKOJOTMYECKUN KOHTPOJIb UHBIMU OTPACIISIMU, YKa3aHHBIMU B
[Ipunoxenun 2 K DKOJIOTUYECKOMY KOJEKCY, (DAKTUUECKH OCYUIECTBIISIETCS B BHJE
MEePUOANYECKOT0 MPOU3BOJACTBEHHOTO MOHUTOpPHUHIa B paMkax mnporpammbl [IOK B
COOTBETCTBUU C YCTAHOBJIECHHBIMM HOPMaMHu 3KOJOTMYECKOTO 3aKOHOJATENbCTBA U
JNENUCTBYIOLIETO YKOJIOTHYECKOTO Pa3pEILCHHUS.

[Ipu sToMm omepaTtopaM OOBEKTOB NpPEJOCTaBI€HAa BO3MOXKHOCTH IMEpexojaa Ha
HEIPEPBIBHBIN aBTOMATU3UPOBAHHBIN MPOU3BOJICTBEHHBI MOHUTOPHUHT ¢ BHeApeHneM ACM.
3.8. OCHOBHEIC BEIBOAKI
CyuiecTBytroniasi CUTyalus Mo MPOBEACHUIO ONEpaTopaMu 0OOBEKTOB MPOU3BOACTBEHHOTO
HKOJIOTMYECKOI'0 KOHTPOJIS IIOKa3bIBAET, YTO MOHHUTOPUHI SMHCCUH OCYLIECTBIISIETCS
MIPEUMYIIECTBEHHO IMOCPEACTBOM MMEPUOANUYECKOTO MOHUTOPUHIAa C MPHUBJICUYCHUEM
aKKpEIMTOBAHHBIX TaOOpaTOPHUH.

Tekymuii ctatyc BHEIPEHHSI aBTOMAaTU3UPOBAHHON CHUCTEMBI MOHUTOPHUHIA YMUCCUI
cpeau omepatopoB o0bekToB I kateropuu mopsaka 30 % mpeanpusTHR TOAKIIOYEHBI K
MH(GOPMAITMOHHONW CUCTEME MOHUTOPUHTA SMUCCUN B OKPYXKAIOIIYIO Cpelly ¢ HEMPEPhIBHON
nepeaadel JaHHBIX B TEXHHUECKHE cpeacTBa (ukcanuu, 30 % npeanpusTuil HaXOaATCs Ha
CTa/INM TOJKIIOYEHHUS K CHCTEME U TeCTUPOBAHUS TIEpelauul JaHHBIX U MpeoOiagaronas 10515
(oxoii0 38 %) Ha paccMaTpuBaeMblil IEpUO BPEMEHH HE MOJaIH 3asIBKU Ha MOJIKJIIOYEHUE K
UH()OPMAITMOHHON CUCTEME C TIEJIbIO TIEpEIayyl TAHHBIX.

O6opynoBanue AJid NPOBEJICHUS HEMPEPHIBHOIO MOHUTOPUHIA SMHUCCHI 3arps3HIOLIIUX
BEILIECTB yCTaHOBJIEHO Ha 50 % MmpeanpusaTuii 3 paccMaTpruBaeMoOro MepeyHsl.



CTpouTenbHan

XumnyecKan

[OpPHOMETANIYPTUYECKaA

JHepreTHyecHan

Hedterazosas

| I l |

(=]
[o%]
o+
=2}
o]
S

12 14 16 18 20

He nogadbl 33ABKK Ha NOAKAKOYEHWe [ofaHa 33aABKa HA NOLAKIIOHEHKe

B TecTMpoBaHWe Nnepefadum B [MoAKA04YeHb] K CUCTEME

Pucynox 3.9. Craryc Bueapenuss ACM oneparopamu 0OHEKTOB.
4. OOmue HawIy9mme AOCTYIHBIE TEXHUKH JJIA IPEJOTBPAINCHHs W/IIH COKpAIIeHUA
SMHCCHI ¥ IOTPEeOIEHUS pecypcoB
4.1. MonuTopuHT BEIOPOCOB 3arpA3HAIOIUX BEMECTB B aTMOChepy
B Hacrosmem paszgene onuchiBarOTCA OOLIME METOIbl MOHMTOPHHIA 3MHCCUU B
OKPY>KAIOILIYIO Cpely, IPUMEHSAEMbIE IIPH OCYLIECTBICHUN TEXHOJIOTMYECKHUX MMPOLECCOB IS
CHIJKEHHMS MX HEraTUBHOTO BO3JIECHCTBHS Ha OKPYXAIOIIYIO0 Cpely M He TpeOyromiue
TEXHUYECKOTO TMEPEOCHAICHHs, PEKOHCTPYKIIMU OOBEKTa, OKa3bIBAIOIIUX HETaTUBHOE
BO3JICMICTBHE HA OKPYKAOIIYIO CPENLY.

Paznen 4 oxBaTbIBa€T CUCTEMbl MOHUTOPHHIA U YIIPABJICHUSA OXPAHOU OKpPYKaroIIeu
cpenbl. OnucaHHble TEXHUKU OXBAaTBIBAIOT HanOosee 3(pPeKTUBHbBIE U IEHCTBYIONINE METOIbI
MOHUTOPUHIA DMHUCCUM B OKPYXAIOUIYyI0 Cpeay s IOCIEAYIOWETO OIEPaTUBHOIO
BMEILIATENIBCTBA C LEJIbIO MPEI0TBPAILICHUS WIIH OTPAHUYEHUS SKOJIOTHUYECKUX MOCIIEICTBUN.

4.1.1. Tlepuogudaeckue H3MEepeHHs BEIOPOCOB
Enunblii uHGOPMAIIMOHHBIN pecypc, COAepKalluid MOJHYH HH(QOpMALHIO O
CYIIECTBYIOUIUX METOJMKAX BBIMOJHEHUS] M3MEPEHUN, MCIOIb3YIOMMXCS Il KOHTPOJIS
aTMoc(epHOro BO3JlyXa M BbIOPOCOB, MpeicTaBieH B PeecTpe rocynapcTBEHHON CHUCTEMbI
oOecrieueHus eaquHcTBa n3mepenuil Pecnyonuku Kazaxcran (1aHHbIA epedyeHb MOCTOSHHO
OOHOBJISIETCA C YYE€TOM COBPEMEHHOTO TEXHOJOTHYECKOTO Pa3BUTUA OTpaciei
MPOMBIIINIEHHOCTH ¥ CUCTEM MOHUTOPHHTA).
[IpumeHsieMble METOAMKHN BBITIOJHEHUS MU3MEPEHUM NOJKHBI OBITh aTTECTOBAHBI U
3apeTucTpUpoBaHbl B PeecTpe rocygapcTBEHHONW CHUCTEMBbl OOECIEUECHHUS €IUHCTBA



n3mMepenuid PecryOnmmku KazaxcTan coriacHO 3aKOHOIATENIBCTBY 00 0OecTieUeHU eTMHCTBA
U3MEpPEHUM.

[Ipu MOHUTOpPUHTE YKOTOTUIECKON OOCTAHOBKU CYIIECTBYET TPU YPOBHS MPOBEICHUS
AHAJTUTUYECKUX UCCIICIOBAHUI TIPU KOHTPOJIC 3arPS3HECHUS BHEITHEH CPEIbI.

[TepBrIil ypoBeHB TIpeIyCMaTPUBACT MPUMEHEHHE MIOPTATUBHBIX TPHUOOPOB, AaHATTN3aTOPOB
WJIM KOMILUICKTOB, ONIPEACIISIFONINX OOIIHMI YPOBEHB 3arps3HEHUN WM UMEIOIIHNX JTUCKPETHYIO
KAy M3MEPEHUs]I KOHKPETHBIX 3arpsi3HUTENICH (KOHTPOJb, MPOBOJAUMBIA B TMOJIEBBIX
YCJIOBUAX MPHU IMOMOIIM MOPTATUBHBIX AHAIM3ATOPOB — OMpENeIeHHe W OOHapy>KEeHHE
CyMMAapHOT'0 KOJIMYECTBa 3arpsi3HEHUN WK OOHApYKEHUE U TIPEABAPUTEIBLHOE OIpe/IeecHre
KOHIICHTpAIMi BEILIECTB).

BTopoii ypoBeHb — aHAJIN3, OCYIIECTBISIEMBbIA B MOJEBBIX YCIOBUSIX 00Jie€ TOUHBIMHU
MOPTATUBHBIMM TPUOOpPAMH — Ta30BBIMH WIH JKUAKOCTHBIMU Xpomartorpadamu,
peHTTeHO-(IyOPECIICHTHBIMU aHalu3aTOpaMi W HWHBIMH CpPEJACTBAMH MOHUTOPUHTA H
KOHTpoJia (dakTuueckas UACHTU(PUKALUS OMPENEICHUs] COAEPkKaHUSI MPUCYTCTBYIOIINX
crienu(PpUIECKUX BEIIECTB U UX CMECeH B Pa3IMYHBIX Cpeaax).

Tpetuii ypoBeHb MpenycMaTpuBaeT JlabopaTopHble ucciaenoBanus. Jlaboparopuu, B
KOTOPBIX TPOBOMASTCA TaKUE HCCIEAOBAHUS, JTOJDKHBI CTPOrO COOMI0AaTh TPeOOBaHUS
HOPMATUBHBIX JIOKYMEHTOB, JCHCTBYIOIIMX HAIMOHAIBHBIX M MEXKIOCYJIapCTBEHHBIX
CTaHJapTOB, METOJIMKH BBITIOJIHCHHS U3MEPEHUIN U APYTHX MPEINUCAHHBIX MPOIEAYDP W/UITU
UMETh pa3pelliecHue Ha MPUMEHEHHE WHBIX HOPMATHUBHO-TEXHHUYECKUX W HOPMATHUBHBIX
MIPaBOBBIX aKTOB COTJIACHO JICUCTBYIOIIEMY 3aKoHOAaTeNbCTBY PecyOnuku KazaxcraHn.

AHanmu3 METOIUK BBIMOJTHEHUS HM3MEpPEeHUM Mo arMochepHOMY BO3IYXY H
MPOMBIIIJIEHHBIM BBIOpOCAM TMOKa3all, YTO CHEKTP OMPEIETsIeMbIX BEIIECTB JOCTATOYHO
IIUPOK, HAYMHAS OT MPOCTHIX KOMIOHEHTOB (METAJJIBI U UX COCAMHEHUS, OKCUBI U T.1I.)
3aKaHYMBAas CIOKHBIMU COEUHEHUSIMU (METHII-TPET-aMUIIOBBIN d(pup, MOJUXIOPUPOBAHHBIC
TUOCH30-TT-TUOKCHHBI, TUOCH30(ypaHbl U T.1.).

Haubomnbiiee pacpocTpaneHue MOTYYUIN XpoMaTtorpaduueckue, CrieKTpoMeTpudeckue (
B TOM 4HClie THOpPUIHBIE, HaNOpPUMEP, XPOMATO-MACC-CIIEKTPOMETPUUECKUE),
TUTpUMETpUYeckue, (Qoromerpuueckue, onTuueckue (PoToMeTpHUUECKUue) METOJbI,
AICKTPOXUMHUYECKUE  (TUTPUMETPUUYECKHE,  MOTCHIUOMETPUUECKHUE)  METOIbI,
IPaBUMETPUUYECKUE U HEKOTOPBIC IPYTHE METOIBI.

[Ipu ompeneneHun coaep>kaHusl BPEIHBIX (3arps3HAIONINX) BEIIECTB B aTMOCHEPHOM
BO3JyX€ W TEXHOJOTHYECKUX BBHIOPOCAX B YCIOBUAX NEPUOJAUYECKUX HU3MEPEHUUN B
1a00paTOPHBIX YCIOBUSIX, HEOOXOAUMOM CTaauel sBiseTcs oTOOp mpod 1 MpoOONOATrOTOBKA.
[TorpemHOCTE pe3yabTaTa U3MEPECHU, BOZHUKAIONIAA HA 3TOM CTAJUH, BHOCUT 3aMETHBIN
BKJaJ B OOIIyI0 (CyMMapHYyI) MOTPEIIHOCTh U B HEKOTOPBIX ClIydasX CpaBHHMa WJIU
MPEBBIIIAET U3MEPUTENBHYIO PUOOPHYIO OTPEUTHOCTb.



B meronukax BBIMOJHEHUS M3MEPEHUN BPEIHBIX (3arps3HSIONINX) BEHIECTB B
aTMOC(EpPHOM BO3/IyX€ M TEXHOJOTMUYECKUX BHIOpOCAX MPUMEHSIOTCS CIAEAYIONNE OCHOBHbBIC
croco0sI MPo600TOOPA, CBSI3aHHBIE C UCTIOIh30BAHUEM

COpOILIMOHHBIX TPYOOK (3aMOJIHEHHBIX COPOCHTOM, MOTJIOTUTEIHLHBIM PACTBOPOM U UHOE);
(TOPOTLTACTOBHIX MAKETOB (MEIIKOB) C TMOCICIYIONTUM UX aHAJTU30M Ha Ta30aHAIN3aTOPE;
CHeIMaTbHBIX Ta30BBIX IIMPUIIEB;

npoOOOTOOPHBIX 30HJ0B (Hampumep, NpoOOOTOOpHAsE YCTAHOBKA ¢ MPOOOOTOOpPHOM

TpyOKOM, yCTAHOBIIEHHOM B Ta30X0/I€);
MOTJIOTUTEIBHBIX PACTBOPOB;

METOJI0OB BHENIHEH (Ha (UIBTPHI) WM BHYTPEHHEHW (B MATPOHBI C QUIBTPYIOIINM
MarepuanaoM) (UIbTPALMUA C TOMOILIBIO ACMHUPALMOHHOIO YCTPOMCTBA (C MOCIENYIOIIUM
TEPEeBOJOM B PACTBOD).

MecTa ¥ y4acTKu U3MEpPEHU JTOHKHBI OBITh CIPOCKTUPOBAHBI TaK, YTOOBI 00ECIEUnTh
peNpe3eHTaTUBHBIA OTOOp MPOO OTXOJAIIEr0 Ta3a W U3MEPEHHUE paclpeliesieHUs
3arpsi3HSIONINX BEIIECTB U KOHTPOJIbHBIX KOJUYECTB.

B mnockoctu m3MepeHus TpeOyrOTCS ONpeAeIeHHBIE YCIOBUS MOTOKA, TO €CTh
YIOPSIIOYEHHBIN U CTAaOWIbHBINA MPOGUIL TOTOKA 0€3 3aBUXPEHHUS M 0OpaTHOTO MOTOKA,
YTOOBl PENPE3CHTATUBHO OMNPENENATh CKOPOCTh OTXOJAIIETO Ta3a M MAacCOBYIO
KOHIICHTPAIUIO U3MEPSIEMOI BeIMUUHbL. I3MepuTenbHas MI0CKOCTh JA0JKHA pacloiaraTbecs
B TOW 4YacTHU KaHala OTXOJSIIEro rasa, rje OKHUJIAaITCsS OJHOPOJHBIC YCJIOBHUS MOTOKA U
KOHIICHTpAIIUH.

4.1.2. Araym3 npo6 oTpaboTaHHOrO rasa

Jl1s mepuouueckux u3MepeHuit mpoda oTpabOTaHHOTO ra3a OTOMpaeTCs U3 UCTOYHUKA
BBHIOPOCOB W 3arpsi3HUTENh AHAIM3UPYETCS B PEKUME OHJIAWH C MOMOIIBIO MOPTATUBHBIX
YCTPOMCTB MOHUTOPHUHTA, JINOO PUKCUPYETCS B abCOpOUPYIOIIEH KUIKOCTU, HA PUIBTPE WIH
ancopoente. [loce 3TOTo KUAKUN WIH TBEPbIN 00pa3el aHATM3UPYETCs B TaOOPATOPHUHU.

B crnenyromux pasgenax mpenactaBieHa uHGOpManMs O KOHKPETHBIX acCleKTax
MOHHUTOPHUHTAa HauboJee pacHpOCTPAHEHHBIX 3arps3HUTENEH BO3AyXa, B TOM YHCIE O
NPUHIIMIAX U3MEPEHHUS.

4.1.2.1. Merons Ij11 H3MEpEHU OKCHAA yIIepoaa

OnTumanbHBIA METOJA IJII M3MEPEHUS MOHOOKCHJA Yriepojaa obOecreynBaeTcs
HCIIOJB30BaHUEM HeaucnepcuoHHoi undpaxpacuoit cniekrpomerpun (HIMC). [Topasnstores
MMOMEXH OT JAPYTHX MOTJIOMIAIOIMINX ra30B, B YACTHOCTU OT BOABI U YIJIEKHCIIOTO rasa, W
HEeCTaOWJILHOCTD U Jipeid aeTeKkTopa, HampuMmep, MyTeM U3MEPEHUS Ha ONpeACICHHOM 1JIUHE
BOJIHBI, UCIIOJIb30BAHUS JBYXDJIEMEHTHBIX MOHUTOPOB W/WJIM UCIIOJIH30BAHUS KOPPEISIITUU
razoBoro ¢uiubtpa. OOmIas HEONpeneeHHOCTh METoJa cOocTaBisgeT MeHee = 6 %
OTHOCHUTEJILHO MPEJIETBHOTO JIOMyCTUMOI0 BRIOpOCa.

4.1.2.2. Merons! s H3MEPEHUS LA



MeTton 115t M3MepeHus MbUTH OCHOBAH Ha M30KMHETHYECKOM 0TOOpe Mpo0, GUIbTpaIiu ¢
MTOMOIIBIO TIIOCKOTO (prutbTpa 1 rpaBuMeTpun. Ocaaku nepen GrubTpoM B TpoO0OTOOPHOM
000pyIOBaHUH TaKKe COOHMparoTcs W B3BemuBaroTcs. OTOOp mMpod OCYIIECTBISIETCS TPH
COOTBETCTBYIONICH TeMmmepaTrype, 4YTOObl MHUHMMH3UPOBATH BIHMSHUEC TECPMUUCCKU
HECTAOWIBHON TTHLIH.

N3mepenus nbuik B OTXOMSIIMUX ra3ax, HACHIIIICHHBIX BOJISHBIM MapoM, CIIOKHEE, YEM B
CYXUX OTXOJSAIINX Ta3ax.

Jlyst Gosiee TOYHOM OIEHKH BO3JICMCTBUS HA OKPYKAIOIIYIO Cpeay OOIUX BRIOPOCOB MBUTH
MOXET OKa3aThCs IIeIeCO00pa3HbIM HM3MEpPEHHE HU3KHX KOHICHTPAIUd C TTOMOIIBIO
MMITaKTOPOB. METO/T OCHOBAH Ha MCIOJIb30BAHUHU JIBYXCTYIIEHUYATOTO KACKaJHOTO UMIIAKTOPa
, KOTOPBIN pa3zesseT YacTHUIIbI Ha 3 TPYIIBI ¢ a3POIMHAMHYECKUM AuamMeTpoM Ooiee 10 MKkM
, 0T 10 MM 10 2,5 MKM U MeHee 2,5 MkM. OTAeIeHHbIE YaCTHUIbI OCAKAAIOTCS Ha COOPHBIX
IUTACTUHAX U PE3EPBHBIX (PUIBTPaX, a 3aT€M U3MEPSIIOTCS TPABUMETPUUECKUM METOJIOM.

4.1.2.3. Metoabl 119 UBMEPEHHA OKCH/IA a30Ta

HAnst m3mepennit NOy peKOMEHAYeTCsl HCIONB30BaTh METOJ, OCHOBAHHBIN Ha

XEMUITIOMUHECIICHTHOM OOHapyKeHuu. B peakimoHHOM kKaMepe aHaiau3aTtopa OTOMpaeMbIii
ra3 CMCLIMBACTCS C 030HOM, B pesynbTare dero NO mpeobpasyercs 8 NO,. Hacts NO,,

oOpasymolierocs B XOJ€ ATOM peakluu, H3JIy4aeT CBET, MHTEHCHUBHOCTb KOTOPOTO

nponopimoHanbHa coaepxkannio NO. Mcnmyckaemoe usnydeHue QUIbTPYETCs ¢ MOMOIMIBIO
CEJIEKTUBHOI'O ONTUYECKOT0 (GUIIbTPa U MpeolOpa3yeTcs B dJEKTPUUECKUN CUTHAJ C IIOMOILBIO
oroonexrponnoro ymuoxutens. [t onpenenenust NOy 0TOOpaHHBIN ra3 MOJAeTCs 4epes

KoHBepTep, B KoTopoM NO, BoccTaHainuBaercs 10 NO, 1 MoC/IeHUN aHAIM3UPYETCs TakKe,
KakK OMMCAHO paHee. 3aTeM KOHIICHTPaLUIO NO2 JOITYCKAETCSl PACCUMUTATH 10 PA3HULIE MEXKTY
KOHLIEHTpAaIen NOX U KOHIICHTpAIMEH, moaydeHHON Toabko it NO (korma oToOpaHHBIM

ra3 He npoiien yepe3 kouseptep). Korna ucnonb3yercs ananuzaTop ABoiHoro tuma, NO u
NOy, ompezenstorcst OTHOBPEMCHHO. B OHOTHIIHOM aHANIN3aTOPE B PEAKLMOHHYIO KaMepy

[I00YEPEIHO MOJAOT HEOUMIIECHHBIM Ta3 W ra3, IPOLIEAINN Yepe3 KOHBEPTEP, KOTOPIU
BoccranasiausaeT NO, 1o NO. Ilostomy NO 1 NO onpeensrorcest moo4epesHo.

Metoasl nns uzmepenuss NO ObUT MOATBEPKIEH B XOJ€ IMOJEBBIX HCIBITAHUN Ha
YCTAaHOBKAX [IJISl C)KUTAHUS OTXOJIOB, COBMECTHOTO CXKWUTaHUS Ha KPYIMHBIX CKUTaTEIbHBIX
YCTaHOBKaX, M Ha ATAJIOHHOM UCTIBITATEIbHOM CTECHJIE.

4.1.2.4. Metoabl ayisl U3BMEPEHHUS OKCHIIOB CEPBI
OmnpeneneHHbiil 00beM O0TPaOOTAHHOTO ra3a U3BJEKAETCS, PUIBTPYETCS U MPOITYyCKAaeTCs
4epe3 abCOPOLMOHHBIN PaCTBOP, COACPIKALIMI [IEPEKUCH BOJOPOAA, KoTopas okucisier SO,

10 cyibdaTa, KOJIMUYECTBEHHOE COJEp>KaHHE KOTOPOTO Ompeiessiercss HOHHOMN
xpomatorpaduen i TUTPOBAHUEM.



DaKTUUECKOE U3MEPEHUE JIOIYCKAETCS OCHOBBIBATH HA PA3JIMYHBIX METOJAaxX, BKIrOUas
nornomienue UK- uinun YV O-uznyuenus, Y O-hayopecueHIuro.
B HekoTopsIX ciydasx BEIOPOCh! SOy MOTYT OBITH ONPE/IC/ICHBI aHATM30M TOILIHBA.

4.1.2.5. Meroasl a1 H3MEPEHHS METAHA

[IpoGa oTxopsiiero rasa u3BJieKaeTcsl U3 KaHala, GUIbTPYETCS U BBOJUTCS B T'a30BBIii
xpomarorpad. Ilocne pazneneHuss Ha HacaJOYHOW WIM KANWUISIPHOW KOJOHKE METaH
oIpeemseTcs MIaMEeHHO-UOHU3AIIMOHHBIM WM CIIEKTPOrpa@uuecKUM JETEKTOPOM.

4.1.2.6. Metoabl 111 H3MEPEHUS Ta3000pa3HbIX XJIOPHIOB H (PTOPHIOB

MeToapsl uM3MepeHus: ra3o00pa3HbIX XJIOPUIOB M (TOPUIOB OCYIIECTBISIOTCS

MPEUMYIIECTBEHHO MyTeM HM3BJICUEHHUS uepe3 QPUIbTPYIOIIHUE 3JIEMEHTHI U MPOITycKa Yepes
abcopOmMoHHbIE pacTBOpbl (Hampumep, Boxay). OOpazoBaBmuiics XJIOpUI/PTOPUL
OMpEeNeNsIETC aHaJIM30M BOJbl. XJop/dTOpcoaepKalihe COEeAUHEHUs, JIeTy4yue IMpu
TeMmnepaTrype GuiIbTpauu U 00pa3yrT pacTBOPUMBIE XJIOPU/PTOPUIAHBIE COEAUHEHUS TIPU
pEaKIUU C BOJIOU.

4.1.2.7. Metoabl 111 H3MEPEHUS OOLIETO COJACPKAHUS PTYTH H €€ COCJUHEHHUH

N3BecTHBIN 00beM O0TpabOTaHHOTO ra3a U3BIEKACTCS M30KUHETUYECKUM CIIOCOOOM (HMIH

HEU30KMHETUYECKUM, €CJIM COJIEP>KAHUE PTYTH B MBUIM U KAIUIAX COOTBETCTBYET <l MKF/M3),
¢bunpTpyeTcsa U mpoiryckaeTcs yepe3 adcopOUnoHHbIN pacTBop. OunbTp nepepadarbiBaeTcs.
Hurecrat Ha ¢GuiabTpe W aOCOPONMOHHBIA pPACTBOP AaHATU3UPYIOTCA C TOMOIIBIO
aToMHO-a0copOmonHoii cnektpomerpun (AAC). Pesynaprar mnpencraBisier coOoi
KOHLICHTPALMIO PTYTH U €€ COECIWHEHMI, HE3aBUCUMO OT HX COCTOSIHUSA (ra3000pa3HbIii,
PAcCTBOPEHHBIN B KAIIAX, TBEP/IbIH, aICOPOUPOBAHHBIN HA YACTUIIAX).

JlommyckaeTcst HICIOJIb30BaTh albTEPHATUBHBIA METOJ: OTOOP MPOO C NOMOIIBIO JIOBYIIKU
c copbentoMm. OmpeneneHHbId 00BbEM OTXOJAIIETO Ta3a MPOIyCcKaeTrcs depes
(GUIBTPHI-TOBYIIKM COpPOEHTAa C COOTBETCTBYIOIIEH CKOPOCTHIO MOTOKA. Mcmosib3yemblii
COpOEHT B OCHOBHOM COCTOUT M3 TaJlOT€HUPOBAHHOrO yriepoaa. lcronab3oBaHHBIE
(UABTPHI-IOBYIIKY AaHAIM3UPYIOTCS TPAJULIMOHHBIMA METOJaMU aHaju3a BOJbI, JHOO
HEOOJIBIINMU CUCTEMAMU TEPMOAECOPOLIUH.

4.1.2.8. Merons! onpeaencHua MacCOBOM KOHI[CHTpAIlU METAJUIOB U MX COCIUHEHMHI

OrnpeneneHre MaccOBOM KOHIIEHTPAMU CIEAYIOUIUX 3JIEMEHTOB: METaLIOn10B Sb, As,
Cd, Cr, Co, Cu, Pb, Mn, N1, TIu V.

N3BecTHBI 00beM OTpaOOTAHHOTO I'a3a U30KWUHETUYECKH U3BJIEKAETCS, (GUIBTPYETCS U
mpomnyckaercss udepe3 abcopOuuoHHbIA pacTBOp. DunbTp, aOCOPOIMOHHBIN PacTBOp U
MIPOMBIBOYHBIE PACTBOPBI BO3BpALIAOTCA 1J1s1 aHanu3a. OUIbTp NPOXOAUT MPOLECC OUUCTKU
JUISl IOBTOPHOTO MCIIOJIb30BAHHS.

Kunkue o06pa3ipl OKOHYATEIBHO aHAIM3UPYIOTCS, C TOMOILBIO MAaCC-CIIEKTPOMETPHUU C
VHAYKTUBHO CBSI3aHHOM IUIA3MOW, ONTUYECKON SMUCCUOHHOW CIIEKTPOMETPUH C UHIYKTUBHO
CBSI3aHHOM IJIa3MOMU MJIM aTOMHO-20COPOILIMOHHON CIIEKTPOMETPHUHU.



4.1.2.9. Metoabl Ay U3MEPEHHUS NOJIHLUKIHYECKHUX apOMATHYECKHX YTTIEBOJOPOIOB
Jlns u3MepeHusl TMOJUIIMKINYECKUX apoMaThudeckux yrieroaoposoB (ITAY)
MIPUMEHSIOTCSI METOIbI aHATN3a MPOO C TTOMOIIBIO:
MeTo/ia oiorpeBaeMoro puiabTpa/KoHIeHcaTopa/ancopoepa;
MeToja pa30aBIICHHUS;
METO/1a OXJIaXAaeMoro 30H,1a/acopoepa.

Bce Tpu metona ocHOBaHBI Ha M30KMHETHYECKOM OTOOpe mMpod C MOCIEIYIONIUM
aHaIM30M 00pa3IOB C UCIOJIb30BAaHUEM BBICOKOA((PEKTUBHOM KUIKOCTHOM XpomaTorpaduu
(BOXX) co cnexktpodpoTOMETpUYECKHUM U (PIIyOpPECUEHTHBIM JETEKTUPOBAHUEM WIIU C
MCITOJIb30BAHUEM MACC-CIIEKTPOMETPUH € Ta30BOI XpomaTorpadueii.

B atMocdepe MoTuIUKInYecKue apoMaTHIECKUE YIIIEBOAOPOIbI, COACPIKAIINE YEThIPE
unu 0oJiee KoJblla, UMEIOT TEHAEHIIUIO aJcCOPOUPOBATHCS HA YACTHUIIAX, B TO BpeMs Kak [1AY,
coJiepKaliue OT JIBYX JI0 YEThIpeX KoJiell, 0OBIYHO HaxoHsTcs B razoobpasHoil popme. B
oTpaboTaHHbIX razax pacnpeaenenue [IAY mexnay razoBoi gazoil U yacTUllaMu 3aBUCUT OT
psina hakTopoB, TAKUX, KaK TEMIIepaTypa, Macca BbIOpAChIBAEMbIX YACTHII, pa3Mep YacTHIl U
BOJISIHOM Tap, ¥ TUI U KOHLeHTpaus [TAY.

TOKCUYHOCTb, B YACTHOCTU KaHIIEpOreHHOCTh [IAY, 3HaYuTENBbHO BapbUPYETCS OT
OJIHOTO BEIIECTBA K APYroMy. beH30MMpeH CUYUTAETCS OJHUM U3 CaMbIX TOKCHYHBIX [TAY un
WHOT/Ia MCTIOJIb3YeTCsl B Ka4eCTBE MHAMKATOpa oOIiel koHmeHTpamuu [TAY B oTxomsmmx
rasax.

4.1.2.10. Metoasr uzmeperanst ILX[JI/I1X/]® n auoxcuronogobuerx I1X/]
HaubGonee pacnpoctpaneHHsiMu MeTonamu onpeaenenus [IXJ/TIXAD u
muokcuHonoooHbIxX [1X]] (¢ ananu3oM npo0) sSBISIOTCS:
MeTo1 (PUIIbTpa/KOHIEHCATOPA;
MeTO/ pa30aBieHuUs;
METO/]I OXJIAXKIAEMOT0 30H/1A.
4.1.2.11. Metoabl uzmepeHus oOLIEro JETy4ero OpraHuideckoro COeIHHeHUus
Jlns onpeneneHus oOMMX JETYUYUX OPraHUYECKUX COCIMHEHUN HCIONb3yeTCs
MJIaMEHHO-MOHU3AIMOHHBIN nieTekTop (nanee — [MUJ]) ¢ cucTteMolt O4YMCTKH HU3MEPsSEeMOro
rasa, Kotopas npeaoTBpaliaeT 3arpsa3HeHUEe YacTUIIaMU W/ WK KOHAEHCATOM BHYTpH Mpubopa

IT1 /1 noHn3upyeT OpraHu4YeCKu CBA3aHHBIE ATOMBI YIVIEPOAA B BOJOPOIHOM ILJIAMEHU, U
u3MepsieT TOK noHn3auuu. OnauM u3 npeumyinects [IW/] sBaseTcs To, 4TO OH MOKa3bIBAET
HE3HAYUTENIbHOC BIIMSHUE Psifia HEOPraHUIeCKHX coequnenuii (Hampumep, CO, CO,, NOu H

,0). HyscrBurensrocts 1M/ 3aBUCHT B OCHOBHOM OT KOJIMYECTBA aTOMOB YII€pPOJa, HO

TaKkXke M OT MOJICKYJISIPHON CTPYKTYphl (TO €CTh OJWHAPHBIX WIIM JBOWHBIX CBS3EH,



KOJIMYECTBA U MPUPOJIBI TETEPOATOMOB, JJIMHBI LIEMHU U CTPYKTYpPHI Koublia). Hanpumep, [T ]
OOBIYHO MEHEE YYBCTBUTEJIEH K KHUCIOPOACOJEpKAIIUM OPraHUYECKUM COEIUHEHHSIM IO
CPaBHEHMIO C YUCTHIMU YTIIEBOJOPOJAMHU C TEM K€ YHCIOM aTOMOB yIJIEpOJa Ha MOJIEKYILY.

B cnyuae oTxoasuux razoB OT HPOIECCOB, HE CBSI3aHHBIX CO CXUTaHHEM (OT
UCITOJIb30BAaHUsI OPTaHUYECKUX PACTBOPUTEIIEH), OOIIME JIETy4Yne OPraHnYECKHE COEIMHEHUS
JOTMYCKAETCS U3MEPUTH, UCIIOIB3YSI METOJ, OCHOBAHHBIN HAa KaTaJUTUYECKOM OKHCIICHHH.
OtpaboTaHHbIi Ta3 QUIBTPYETCS U pa3lensaeTcss Ha JBa MoToka. [lepBbIii MOTOK MPOXOIUT
yepes KaTaTuTHYECKUM HEUTPAIU3aTop JJISI ITIOJHOIO OKUCIIEHUSI OPTaHUYECKUX COCTMHEHUN
10 CO,, KOTOPBIi 3aTeM HU3MEpPSETCs] HEIMCIEPCHOHHBIM HH(PAKPacHBIM MeTog0M. Bropoit

MOTOK HAINpPSMYI HampaBiseTCs B HEAUCIICPCHUOHHBIN WHQpPaKpacHBI aHaIU3aTOp IS
m3meperust CO,. Pasuuna B konnentpamusax CO, MexAy ABYMsl NMOTOKAMH pPaBHA

konuenTpauun CO,, NPOUCXOJAIICH U3 OpraHMYecKux coepnHeHui. IlpenmyrecTsa mo

cpaBuenuto ¢ [11]] BkiatouaroT O00JbIITYI0 0€30MacHOCTh (OTCYTCTBUE TIJIAMEHH, OTCYTCTBHE
BOJIOPO/Ia), OJTMHAKOBBIE KOA(PDUIIMEHTHI OTKIUKA OT/IETbHBIX OPraHUYECKUX COCTMHEHHM C
OJIMHAKOBBIM YHCJIOM aTOMOB YIJIEPOJIa U OTCYTCTBHE MTOMEX M3-3a KHUCIOPOAa.

B kauecTtBe anbTepHATHUBBI I U3MEPEHUSI OPraHUYECKUX COCIUHEHUUN JOIMYCKaeTCs
UCII0JIh30BaTh (POTOMOHU3AIMOHHBIE JIeTeKTophl (Hasiee — GUJI). DU ]I paboTraroT Takxke, Kak
[T/, 3a uCKIIFOUEHHUEM TOTO, UTO /TSI MOHU3AINH UCTIONB3YETCS YIbTPaduOIeTOBIN CBET.

I[MUJ] u ®UJ] umeroT pa3Hyr0 4yBCTBUTEIBHOCTh U KAJTUOPYIOTCS JUISI pa3HBIX T'a30B.
CnenoBaTenbHO, aHAIMTHYECKUE PE3YJbTaThl HECOMOCTaBUMBI. B o6mux ueprax, [T1]]
OoJpllle pearupyroT Ha JJIMHY yIiIepoaHou menu, Torna kak ®UJ[ Oonbliie pearupyror Ha
¢bynkuroHaneubie rpynnsl. [IM/] moka3siBaeT OTHOCUTENBHO MOXO0XKUWA OTKIMK HA MPOMaH,
M30MPOIAHOJ U allETOH (HEMHOTO YMEHBIIAIOUIUKACS B 3TOM MOPSIAKE, TOTOMY YTO BCE 3TH
COCIMHEHUS MMEIOT TPHU aToMa yriepojaa, torma kak @UJ[ He odyeHb YyBCTBUTENEH K
MPOIIaHy, YMEPEHHO YYBCTBUTEIICH K U30IIPONAHOIY U OYEHb YYBCTBUTEIICH K ALICTOHY .

4.1.2.12. Meton u3aMepeHHH /I HHBIX 3arPA3HAIOIINX BEIECTB

BrinoniHeHne U3MepeHU MOPTATUBHBIMU HU3MEPUTENIBLHBIMU MPUOOpPAMU MacCOBOM

KOHIIEHTPAIMU 3arpsI3HAIONINX BEHIECTB OT MPOMBIIUICHHBIX BHIOPOCOB: MBIIIbSIKOBUCTHIN
BOZIOPOA (apCUH), OKCHJI yTIepoia, JMOKCU YIIIepoia, OKCUJ a30Ta, TMoKcHu azota, SOX,
METaH, KUCJIOPOJ, CyMMa IIPEAEIIbHBIX YIIIEBOIOPOIOB (B MEPECUETE HA METAH ).

[TopTaTuBHBIEC Ta30U3MEPUTENBHBIE TPUOOPHI UCTIOIB3YIOT CJICIYIOIINE THUITBI CEHCOPOB (
HO HE OTPAaHUYHUBASCH):

anexktpoxumudeckuii (NO, NOz, SOZ’ CO);

ontudeckuii (NO, NOz, st, SOz, CO, COZ’ CH 4);
nosynpoBoaHnkoBsrii (CH,);

TepMoxumMudeckuii (tepmokaranutuyeckuit) (CO, CH,, CO,);



xemumomunecteHTHbIN (NO, NO,).

N3mepeHne ocHOBaHO Ha MPeoOpa30BaHUU JTAHHBIX CEHCOpa B DJIEKTPUUYECKHUM CUTHAI,
BEJIMYMHA KOTOPOTO MPONOPIUOHAIbHA BEJIMYMHE COIEPKAHUS U3MEPSIEMOTro KOMIIOHEHTA.

4.1.3.  KocBeHHbIE METOIbI

OOGmue acreKThl KOCBEHHBIX METOOB OMMcaHbl B pasaene 1.3.2.2.

4.1.3.1. IIpumeHeHHE 3aMeIaroIIUX 1apaMeTPOB

[IpuMepbl KOTMYECTBEHHBIX 3aMEMIAOIINX (KOCBEHHBIX) TAPaMETPOB MOT'YT BKJIFOYATh:

o011Ke JIeTyure OpraHMYeCKUe COCAMHEHUS] BMECTO MHIUBUIYATbHBIX OPraHUYEeCKUX
COCJIMHEHUN;
pacxo/1 TOIJIMBA M COCTAB TOIUIMBA JJIsI ONPE/IeTICHUS pacxoaa IbIMOBBIX Ta30B IEUH;
CHUCTEMBbI MPOTHO3HOTO MOHUTOPHUHTA BHIOPOCOB, KOTOPHIE UCXOASAT U3 KOMOHMHAIIUMA
3aMellaloIINX, KOCBEHHBIX MapaMeTPOB.

4.1.3.2. CucteMbl IPOrHO3HOIO MOHUTOPHHTa BhIOpocoB (PEMS)

CucremMbl TporHo3Horo MmouutopuHra BeiopocoB (PEMS — predictive emission monitoring
system) — 3TO CHCTEMBbI, HCIOJb3yeMble JJIsi OMpPEIEICHUS] KOHIIEHTpAIUid BBHIOPOCOB
3arps3HSIONIETO BEIIECTBA HA OCHOBE UX B3aMMOCBSI3U C PSAJIOM XapaKTEPHBIX MOCTOSHHO
KOHTPOJUPYEMBIX TapaMeTpoB IMpoiiecca (HAmpuUMep, pacxoj] TOIUJIMBHOIO rasa,
COOTHOIIIEHNWE BO3yX/TOIUIMBO) U JAHHBIX O KAUeCTBE TOIUIMBA WJIW CHIPhs (Hampumep,
coJiep>KaHHe cepbl) B ICTOYHUKE BHIOPOCOB.

PEMS pacnpoctpanen B Takux ctpaHax, kak CIIA, Hunepnanabpl, B KOTOPBIX
pa3paboTrana HOpMaTHMBHas 0a3a MO CO3/IaHUI0 M SKCIUTyaTalldd MPOTHO3HBIX CHUCTEM
MOHUTOPUHTA BBIOPOCOB B KAaueCTBE albTEPHATUBBI MPUMEHEHHUS CUCTEM HEMPEPHIBHOTO
MOHUTOPHHTA BHIOPOCOB.

3a nmocneHue MATh JIET TPOU30IUIO 3HAUUTEIIPHOE YBEITNYEHUE UCTIONb30BaHUs CUCTEM
PEMS, uTo cBsi3aHO C OBICTPBHIM Pa3BUTHEM CKOPOCTH U MOIIMHOCTH BBIYUCIUTEIBHBIX
TEXHOJIOTUN U PACTYIIUM MOSBICHHEM METOJ0B UCKYCCTBEHHOTO MHTEIIJIEKTA.

4.1.3.3. banaHc Macc Ha IpuUMeEpe aHAJIU3a TOILIUBA

AHanu3 ToIUIMBa sBIIsIeTCS NpuMepoMm OanaHca macchl. B 3aBucumMocTtH OT
MPOMBILIICHHOTO CEKTOpa MOMYyCKACTCs HCIOJB30BaTh JUIs MPOTHO3a BbIOpocOB SO,,

METAJIJIOB U JIPYTUX BEIIECTB HA OCHOBE MPHUMEHEHHUS 3aKOHOB COXpPaHEHHs, €CJIA JOCTYTIECH
MaccoBbIi pacxo] TorunBa. OCHOBHOE ypaBHEHHUE, UCTIOJIb3yEMOE B pacyeTax BhIOPOCOB MpHU
aHaJNM3€e TOIUIMBA, CIeAyIOLIee:

EQc100MW MWECt(100R),

rue:

E — rogoBas Harpy3ka BEIOpachIBA€MbIX XUMHUECKHUX BEIIECTB (KI/TOM);

Q — maccoBbI pacxo/1 TOTUIMBA (KI/4);

C — KOHIIEHTpAIUsI JIEMEHTapHOTO 3arpsi3HUTENS B TOIUIMBE (Mac. %);

MW — monexysipHast Macca BbIIEISEMbIX XUMUYECKUX BEUIECTB (I/MOJIb);



MWE — snemeHTapHbIi BeC 3arpsi3HUTENS B TOTUIMBE (T/MOJIb);

t — yacel paboThl (4/ron);

R — xoaddumnuent ynepxuBanus (Mac. %), TO €CTb MaccoBasi J0JIA DJIEMEHTAPHOTO
3arpsi3HUTEIIS, OCTAIOIIETOCs B IIPOLiecce CropaHusi (HampuMep, B BUJIE 30J1bl).

4.1.4. Ilepuoanyeckue U3MEPEHHA HEOPTaHH30BAHHBIX BHIOPOCOB

KoHTponp HEOpraHm3oBaHHBIX HCTOYHUKOB OCYIIECTBISETCS C HCIOJIb30BAHHEM
pPacUeTHBIX METOJOB Ha OCHOBE (PU3UKO-XUMHUYECKUX 3aKOHOB.

4.1.5. [ipyrue MeToasl

4.1.5.1. U3mepeHns y HCTOYHHKA

Onrrueckoe n300pakeHue rasa

Texunonorust OGI (Optical Gas Imaging) 1mo3BoisieT TUCTaHIIMOHHO BU3YaJIu3UPOBATh
yTeuku. B onTruueckoM M300pa)k€HUH raza UCHOJb3YIOTCS HEOOJIbIINE JIETKUE TIOPTATUBHBIE
NK-xamepbl, KOTOpbIE MO3BOJISIOT BU3YaJU3UPOBATh YTEUKH Ta3za B PEKUME PEaTbHOTO
BPEMEHH, TaK YTO OHM BBITVISIIAT Kak "IbIM" Ha IUCIUIEE BMECTE C OOBIYHBIM H300paKeHUEM
COOTBETCTBYIOIIETO 000PYI0BaHUA. DTOT METOJI B OCHOBHOM HCIOJIB3YETCS ISl POCTOTO U
ObIcTpOro oOHapykeHHsl 3HauuTelbHbIX yTeuek JIOC, Hampumep, OT TEXHOJOTHMYECKOTO
o00Opy/nOBaHUs, apMaTypbl Pe3epBYapoB HJisd XpaHEHHs, (iaHIleB TPyOONPOBOJIOB WIIU
BEHTWISIITUOHHBIX OTBEPCTUM.

AxtuBHbIe cucteMbl OGI ocHOBaHBI Ha OOpaTHOM pacceMBaHMM HHGPAKPACHOTO
JIA3epHOTO Jiyya 000PYIOBAHUEM U €r0 OKPYKEHUEM, B TO BpeMsl, KaK MACCUBHbIE CUCTEMbI
OGI ocHOBaHBI Ha €CTECTBEHHOM MH(PaKPACHOM U3ITYyUYEHUH, HCXOIAIIEM OT 000PYIOBaHUS
U €r0 OKPYKEHUSI.

[IpeumymectBom OGI siBRsieTCS BO3BMOXKHOCTh OOHAPYKEHUS yTEUEK MO U30JsUUEH U
HKpaHUPOBAHUS HA PACCTOSHUM, B LENAX omnpeaeneHus Boiopocos JIOC ot obopynoBanus,
HEJ0CTYyNHOTo /i1l oOHapyxeHus. OGI yacto ucnoiab3yercs B mporpaMmmax 0OHapyKeHUs U
ycrpanenus yreuek (LDAR).

B Hunepnangax NTA 8399:2015 comepkuT peKOMEHIAIMU IO OOHAPYKEHUIO
Heoprann3oBaHHbIX BbIOpocoB JIOC ¢ ncnonp3oBanuemM nmaccuBHbIx cucteM OGI.

OGI Takxe MOXET HCIOJIb30BAThCA [JIs1 OOHAPYKEHHUS JIETY4YHX BBIOPOCOB
HEOPraHMYECKUX COEIMHEHMH, TaKhX, KaK aMMHUaK, JHUOKCHUJ XJIOpa, 3aKUCh a30Ta, SOX u
rexcadTopuI Cephl.

4.2. MoHuTOpHHT cOPOCOB 3arpA3HAIOLINX BELIECTB B BOJHBIE O0BEKThI

B nanHom pazzerne paccMaTpUBaeTCs MOHUTOPUHT COPOCOB B BOJIHBIE OOBEKTHI, BKITIOUAs
CIIEAYIONIYI0 HH(POpMALIHIO:

3arpsA3HSIONIME BEUIECTBA;

NePUOINYECKHE U3MEPEHNUS,;

3aMEILAOIINE TapaMeTPhL;

UCIIBITAHMS HA TOKCUYHOCTH M OLIEHKAa CTOYHBIX BOJ B IIEJIOM.



Onpenenenue KadecTBa BOJBI BKIIOYACT M3MEPEHHUE OTNIEIbHBIX BEIIECTB, U B
3HAYUTENLHON CTENEHN H3MEPEHNE CYMMAapHBIX MTapaMeTPOB.
4.2.1. Tlepuoguaeckuie H3MEPEHUS 3arpA3HAIONIMX BEMECTB B cOpocax
[leproanaHOCTh U3MEPEHUS 3arPSA3HSIONINX BEIIECTB B cOpocax, u 0a30BbIC YCIOBUS IS
COpOCOB CTOYHBIX BOJ OIPEAEIICHBI B MPO(MUIBLHBIX OTpacieBbIX cripaBodHmKax mo H/IT.
Ecnu He ykazaHo uHOe, IEPUOIMYHOCTh U3MEPEHHUSI 3arpSI3HSIONIUX BEUIECTB B cOpocax
onpexaensiercss B coorsercTtBuu ¢ [IOK. Kak nmpaBwio, 1aHHbIE M3MEPEHUsST OCHOBAHBI HA
MEePUOINYECKOM 0TOOpe Mpob depe3 (PUKCHPOBAaHHBIE UHTEPBAJIBI, KOTOPHIE MOTYT 3aBUCETh
OT BpeMeHH, 00beMa WM pacxo/ia, C MOCISAYIONUM aHATH30M HCCIEAYEMbIX MapaMeTpOB B
nabopaTopuu (Ha MECTe WM 3a npejenaMu 00bekTa). UTo BKiIroyaeT 00padoTKy, XpaHEeHUE
TPAHCIIOPTUPOBKY MPOO C YIETOM TpeOOBaHUI TIOCTIEAYIONIETO aHATH3a.
4.2.2. Araim3 npo6 BoJBI
B cnenyromux noapasznenax npejcraBieHa MHGOpPMalMs O KOHKPETHBIX acHeKTax
MOHHUTOPHHTa HanOoJiee paclpOCTPAaHEHHBIX MapaMETPOB BOJBI, B TOM UHKCJE O MPUHIUIAX
U3MEpEHU.
4.2.2.1. Merozn onpeneneHAA afcOpOUPYEMBEIX OPraHMIECKH CBSA3aHHBIX TaJIOTCHOB
Meroa mpsiMOro omnpeieNieHus KOJIUYeCTBa B BOJIE OPraHUYECKH CBSI3aHHOTO XJIOpa,
Opoma U iloJ1a (BBIpaKEHHOTO B BUJIE XJIOPUJIA), aICOPOUPYEMOT0 Ha aKTUBUPOBAHHOM YTJIE.
CymiecTByIOT TpH MOAX0/1a K HAHECEHUIO 00pasiia Ha aKTHBUPOBAHHBIN yTOJIb:
1) MeTon BcTpsixuBaHUs 00pasiia BMECTE C aKTUBUPOBAHHBIM YTJIEM;
2) MeTo MpoMmycKaHus 00pasiia yepe3 KOJIOHKY C aKTUBHPOBAHHBIM yTJIEM;
3) meton TBepaodaznoit skctpakiuu (SPE), kotopsiit ocobenHo yao0eH aiig paboThl ¢
KHUIKAMH 00pa3liaMu, COJAEPKAIIUMU OOJBIIOE KOINYECTBO HEOPTAHUYECKUX TAIOT€HUIOB.
OpraHudeckue COEAMHEHHUs, COAepXkalluecs B MpoOe MOAKUCICHHOW BOJIBI,
aZCcCOpOMPYIOTCS Ha aKTHBUPOBAHHOM YIJIE TIPU BCTPSIXMBAHWUM, TIEPEMEITUBAHUU WU B
KoJiIoHe. BrocnencTBum HeOpraHWYECKHE TaJOT€HHJIBI BBITECHSIOTCS W3 3arpyKEHHOTO
aKTUBHPOBAHHOTO YIS TMPOMBIBKOW. HakoHell, aKTMBHPOBAHHBIM YyTOJb CHKUTACTCA M
JTBIMOBOM Ta3 MPOXOIUT 4epe3 adbcopOnuoHHbI pacTBop. OOpasyromuecs rajxoreHuI-HOHbBI
OTIPEEIISIIOT ApPreHTOMETPUUECKUM TUTPOBAHUEM (HAITPUMEDP, MUKPOKYJIOMETpHUEH ).
JlaHHBIN METOJ IPUMEHHUM K HMCCIIEIYEeMBIM 00pa3liaM C KOHIICHTPAIMEH CBSI3aHHBIX
rasioreHoB Oosee 10 MKr/im u o6pas3naM ¢ KOHILEHTpalMel HEOPTaHUUYECKUX XJIOPUJI-HOHOB
Menee 1 /1. O6pasisl ¢ 60j1ee BHICOKUMH KOHLIEHTPALMSIMU TIepe]] aHATU30M pa30aBIIsIioT.
CnupThl, apOMaTUYECKUE COCIMHEHUS WM KapOOHOBBIC KHCIOTHI MOTYT BBI3bIBATH
OTpHUIIATENIbHOE CMeIIeHne (HampuMep, B cllydae KOHIIEHTPAIMU pPACTBOPEHHOTO
opraHu4eckoro yriepoaa 6osee 100 mr/im).
JlaHHBIN METOJ TakXe MPUMEHHM K 00pas3laM, COoJlepkalluM B3BEIICHHBIE TBEP/bIC
BEII[ECTBA, B KOTOPBIX TaJIOT€HBI aJCOPOMPYIOTCS Ha TBEPAOM BEUIECTBE (HAmpUMep,



HepacTBOpUMbIC TasioreHuabl). OunbTparus npoOkl mepes aHAIM30M MO3BOJISIET Pa3/IeTbHO
OTpEIENATh PACTBOPCHHBIC W TBEP/ABIC aICOPOUPYEMbIe OPTAaHNYECKU CBSI3aHHBIE TaJIOTEHBI (
AOX) (pucyHok 4.1.).

Pucynok 4.1. DnemeHTapHbI aHAIU3ATOP.

HcTtounuk: [26]

AOX mnoxka3pIBaeT 001U YPOBEHb TAJIOTEHOPTAaHUYECKUX COSAMHEHUN B TIPoOax BOABI (
XJIOPOpTraHUYECKue, -OpOMHBIC U -HOIHBIE COeTMHEHUs). DTOPOPraHUYECKUE COCAMHEHUS HE
OXBATBHIBAIOTCS 3TUM MeToJ0M. Kpome TOro, BOCCTAaHOBIIEHUE JIETyYUMX COCAMHEHUU, U
HEKOTOPBIX MOJISIPHBIX U TUIPOPUIBHBIX COSUHEHUN (HApUMeEp, XJIOPYKCYCHOM KUCIIOTHI)
SIBJISIETCSI HEMOJHBIM. BhICOKHE KOHIIEHTpalMd OPraHUYE€CKUX COCIMHEHUN WIH XJIOPUJIOB
nomemath u3Mepenuro AOX u, cieoBaTeIbHO, MOTPeOOBaTh pa30aBiICeHUS] MPOOBI WU
WCIIOJIb30BaHUs aJlbTEPHATUBHOTO METO/IA.

AlnbTepHAaTUBHBIM mNapamMeTrpom siBisiercsi EOX (3kcTparupyemble OpraHHMYeCcKU
CBSI3aHHBIC TaJOTEHBI), OMPEACICHUE KOTOPBIX OCHOBAHO Ha KUIKOCTh-KUJIKOCTHOM
AKCTPAKIHUH TAJIOTEHUPOBAHHBIX OPTaHUYECKUX COCIUHEHUIN HEMOJSPHBIM PACTBOPUTEIIEM,
TakuM, Kak rekcaH. [locne pazneneHus (a3 pacTBOpUTENIb CKUTAETCS, a JILIMOBOM ra3
MPOXOJIUT uepe3 abcopOLMoHHBINA pacTBop. OOpasyromrecs raJoreH!a-uOHbl BIIOCIECTBUU
OTIPEIENISIIOT APr€HTOMETPUUECKUM TUTPOBAHUEM (HAITPUMEDP, MUKPOKYJIOMETpHUEH).

AOX paznensercs Ha aacopOUpyeMble OPraHUYECKU CBS3aHHBIC XJIOpUJ, OpoMUI U
HoauI mMyTeM aHalii3a BBINIEYTOMSIHYTOTO0 aOCOPOIIMOHHOTO pacTBOpa ¢ MOMOIIbI0 HOHHON
xpoMmatorpaguu W ONpeAeNICHHs  MPOBOAUMOCTH BMECTO  HCIOJb30BaHUS
apreHTOMETPUUECKOTO TUTPOBAHUSI.

4.2.2.2. Meron mna onpeneiieHus OHOXUMHIECKOT0 ITOTPeOIeHHA KHCIOpoa



[Tapametp BIIK u3mepsieT KoIU4ecTBO PacCTBOPEHHOTO KHUCIIOPOJ]a, MOTPEOIIeMOro
OMOXMMHYECKUM OKHUCJIIEHUEM OPraHUYEeCKUX W/UIM HEOPTaHWYECKHX BEIIECTB IpHU
OTIPEJICIICHHBIX YCIOBHUAX Yepe3 N JHEH, 0OBIYHO Yepe3 IMATh WM CEMb JTHCH (BHK5 i BIIK

;). BIIK__ — [okasarelb [OIHOTO 3aBEPLICHNUS POLECCa OKHCICHNUS.

JIH.

Ornpenenenne OMOXUMUYECKON MOTPEOHOCTH B KUCIopoe 1o uctedeHuu n cytok (bITK n
). Merton pa3baBieHHs U 3aceBa ¢ A00ABICHUEM AJTMIITUOMOYEBHHBI B 3aBUCHUMOCTU OT
BPEMEHU MHKYOauu.

BITKn y»xe JaBHO UCHOJIB3YETCA U 10 CUX MOP MPUMEHSETCS 1711 MOHUTOPUHTA CTOYHBIX
BOJl C YCTAHOBOK OMOJOIMYECKOM OYMCTKH CTOYHBIX BOJ. TemM He MeHee pe3ysbTaT
MonuTopuHra bIIKn nmeer HeKOTOpBIE HETOCTATKH:

pe3yibTaT U3MEPEHUS 3aBUCUT OT MECTHBIX YCIIOBUM (HAIpUMep, TOCEBHOTO MaTepHaa);

norpemHocth u3mepenuit 11 bIIKn Beime, yem qiist OOY/XIIK;

pe3yJbTaThl U3MEPEHUN JOCTYIHBI TOIBKO YEPE3 HECKOJIBKO AHEM.

4.2.2.3. Meron ana ompenelcHHI XHMHIECKOTO MOTpeOaeHn Kuciopoaa/ obmero
OpPraHM9YECKOro YIiIepoaa
[Tapamerp XIIK npeuMymieCTBEHHO HCIOJIB3YETCS JJI1 KOCBEHHOTO HU3MEPEHUS
KOJIMYECTBA OPraHUYECKUX COEAMHEHHWHA B BOJE IyTEM H3MEPEHHs] MacChl KHCIOPOJA,
HEOOXOAMMON [JIi MX I[OJHOIO OKHUCIEHUs [0 AUOKcuaa yriepona. B Hauboiee
pacnpocTpaHeHHbIX Meronax mns usMmepeHus XIIK ucmone3yrooTr XxpoMar B KadecTBe
OKHCIIUTENS U COJIM PTYTHU ISl TOJAABJIEHUS BIMSIHUS HEOPTAHUYECKOTO XJIOpHU/IA.

[TapameTrp 0011€ETO OPraHUYECKOr0 YIJIEpOJa UCIONb3YETCA sl MPSIMOro U3MEpPEHHUs
KOJIMYECTBa OpraHMYEecKUX coeluHeHui B Boje. Hambomnee pacmpocTpaHeHHBIE METO[bI
M3MEPEHHUSI UCIOJIB3YIOT KaMepPy CrOpaHMsl JJIsl IOJIHOTO OKHMCIIEHHSI OPTaHUYECKUX BEILECTB
no CO2, koTopslii 3aTeM usMmepsiercs ¢ nomoipio MK-cnekrpomerpun.

4.2.2.4. Meron 11 u3sMepenus aMMonuiiHOro asora (NH, N)

Ammuauneii a3or (NH,-N) Bxitouaer cBobonusiii NH, u NH*". NH 4N 00BI4HO

HU3MCPACTCA IJI1 KOHTPOJIA CTaaAnr HI/ITpI/I(l)I/IKaI_II/II/I OMOJIOTMYECKUX OYHMCTHBIX COOp}I)KeHI/Iﬁ
HJIK TOKCUYHOCTH CTOYHBLIX BOJ, ITOCKOJIBKY CBO6OHHLIﬁ NH3 B KOHIOCHTpAaOUAX BBIIIC (

npuMepHo 0,2 MI/J1) MOKET BbI3BaTh THOEb HECKOJIBKUX BHJIOB PhIO [27].
BsanmozencTeue ammuaka ¢ NH,-N 3aBucut ot pH: npu snavenusx pH nmke 8 NH,

coctasisieT MeHee 10 %, npu 3nHauenusx pH Huxke 7 — menee 1 %.

Meton TUCTHUIUISIUMA U TUTPOBAHUS ISl ONPENENICHUS COJEpPKaHUS aAMMOHHUS B
IPUPOJHOM, MUTHEBOM U CTOYHOM BoJE. MeTOI MpUMEHSIETCA ISl ONPEAEIICHUS COAEPKaHUS
aMMOHMITHOTO a30Ta B Hcciieagyemoi mpode 1o 10 mr. Ycranosnenue pH npoOsl B [uana3one
6,0 — 7,4. JlobaBieHue OKHCHM MarHusl IS TOJYYEHUS CPEIHEIIEIOUYHON Cpebl;
OUCTWIUISINUST BBIAEIUBUIErOCS B CBOOOJHOM COCTOSSHMM amMMHuaka U cOop ero B
KOJIOY-TIPUEMHHUK, COJAEPXKAIIMil pacTBOp OOpHOW KHUCIOTH. TUTpoBaHWE aMMOHUS B



JUCTUIUISITE CTAaHJIAPTHBIM OObEMHBIM KHCJIOTHBIM PacTBOPOM, MCIIONb3Ysl OOPHYIO KUCIOTY/
WHAUKATOPHBIN pacTBOP.
4.2.2.5. Meroasl 11 u3MepeHus coaepkanus xpoma (VI)
N3-3a xaHLeporeHHOW NMpupoisl mectTuBageHTHoro xpoma (VI) oH u3mMmepsieTcs B
JOTIOJIHEHUE K o01IeMy coaepxaHuio xpoma. PactBopenusiiit xpom (VI) 00b19HO cOCTOUT U3

xpomara (CrO 42'), Bopopoaxpomara (HCrO,") u quxpomara (Cr,0, 2'). PaBHOBECHE MexIy

sTUMU BujaamMu 3aBucuT oT pH u oOmel konuentpauuu xpoma (VI). HaubGonee
pacIpoCTpaHEHHBIM METOJIOM HU3MepeHus coaepxkanus xpoma (VI) sBisercs noHHas
xpomarorpadus.

4.2.2.6. Meron a1 u3MEpeHU IUAHUA

CBOOOHBIN ITMAaHU]T BKJIIOUAET UOHBI ITnanu1a (Hanpumep, CN-) U [uaHu/l, CBSI3aHHbBIN B
cna0bIX KOMIUIEKCaX IMAHWJla METa/IOB, KOTOPHIC BBIACISIOT IHAHUCTBIA BOIOPOX (
Hanpumep, HCN) nmpu pH 3,8. OOmuil nmaHujg TakKe BKJIOYaeT 0Oojiee CHUIIbHBIE
METAJUIOLMAHUIHBIE KOMIUIEKCHl 32 MCKIIOUYEHUEM IMaHWa, CBA3AHHOTO B KOMILIEKCAX
KoOanpTa, 30JI0TA, IUIATHUHBI, POJUS U PYTEHUS, H3BJICUYEHUE KOTOPBIX MOKET OBbITh
YaCTUYHBIM.

OCHOBHBIE METO/IbI AJISI ©K3MEPEHHUSI [TUAHUIA:

CHEKTPOPOTOMETPUUECKUH;

(OTOKOIOPUMETPHICCKHUH.

DOTOKOJIOPUMETPUUYECKUN METO/I B TMANA30HE MAaCCOBBIX KOHIIeHTpauuii oT 0,02 mo 1,0

MF/IIM3 HC PacCpoCTpaHsgACTCd Ha CTOYHBLIC BOAbI, CUJIbHO 3arpsA3HCHHBIC OPraHUYCCKHMH

BEILIECTBAMHU.
4.2.2.7. Meropn onpeneneHAs HHACKCA JXUAKHX He(TEIIPOTYKTOB
Onpenenenue WHAEKCA XUAKUX HEPTENPOMYKTOB OCYHIECTBISIETCS METOJA0M
KUJKOCTHOW DKCTPAKIMU M Ta30BOM Xpomartorpadueir. Meroa ompeaesneHuss HHAECKCA
YIJIEBOJOPOJAHOTO Maclia MPEICTaBISIET CYMMY KOHLEHTPALMI COSMHEHUM, N3BJICUCHHBIX U
MpOAaHAJU3UPOBAHHBIX B COOTBETCTBUU C OIpeAeiIeHHOM mnpouenypoi. HWuHaekc
HePTENPOAYKTOB BKJIIOYAET JJIMHHOIICMIOYEYHBIE WJIM PAa3BETBICHHBIC ainaTHUYECKUE,
AMUIUKINYECKUE, apOMAaTUYECKUE WIN AJIKUI3aMEIICHHbIE apOMAaTUYECKHUE YTIIEBOIOPOIbI U
u3MepseTcs B KOHIeHTpauusx Bobiie 0,1 mr/m.
O4YuIeHHBIN SKCTPAKT aHATU3UPYIOT ¢ TTOMOINBIO Ta30Boi xpomartorpaduu (I'X) ¢
IUIaMEHHO-UOHU3AMOHHBIM fieTekTopoM (ITM /). M3mepsieTcs o6mast riomaas muka MexmIy
H-gexanom (C,,H,,) u H-terpakonranom (C,,Hg,). 3ateMm paccuuThIBacTCS HHACKC

YIJIEBOJOPOJHOTO Maca.
JlonyckaeTcss MHIEKC YITIEBOJOPOJHOIO Maciia 4acTO ONPEACHAIN JKCTPAKLIUEH C
rajoreHUPOBAaHHBIM PACTBOPHUTENIEM C MOCIenyroliel nHppakpacHON CHEKTPOMETPHUEHN ¢
npeoOpazoBanueM Dypre.
4.2.2.8. Meron onpeneneHns pTyTd



JIns u3MepeHus pTyTH UCIOIB3YIOTCS CIEIYIOIINE METOAbI, B OCHOBE KOTOPBIX METO
aToMHO-a0copOuonHoit cnexkrpomeTpuu (AAC) ¢ oborameHrueM win 0e3 HEero (MeToJ
XOJIOTHOTO Tapa). [ u3amepenus 6e3 oOoraiieHus: OJTHO- U IByXBaJICHTHBIC YACTHUIIBI PTYTH,
BKJIFOYAsl PTYTbOPTaHUYECKUE COSTMHEHUS, MPE0O0Pa3yoTCs B IBYXBAJICHTHYIO PTYTh MyTeM
OKHCIieHHs OpomMaTroM Kanusi/OpoMHUAOM Kajus, a 3aTeM BOCCTAHABIUBAIOTCA [0
sanementaproit prytu SnCl (II). 3arem snemenrapnas Hg ynansercs u3 pactBopa u
n3mepserca ¢ nomompo AAC.

Ecnu nmpumensiercss craausi oOoramieHusi, OYHWINEHHAs 3JIEMEHTapHas pPTYTh
KOHIIEHTPUPYETCS Ha aJcopOeHTe, MOAXOJSIIEM [Jii amMalbraMupoOBaHUs (HAIpUMeED,
30JI0TOTUTATUHOBOM CETKE), a 3aTeM JecopOupyeTcss Mpu OBICTPOM HATPEBAHUM TIEPE]
n3MepenueM ¢ nomouiso AAC.

Taxxke MPUMEHSIOTCS METOABI CIIEKTPOMETPUHU aToMHOU (uryopecuiennnu (AFS) u
MacC-CIEKTPOMETPUHU C UHAYKTUBHO CBSI3AHHOM TIa3MOM.

4.2.2.9. Meronps! U1 H3MEPEHUA METAIUIOB H APYTHX 3JIEMEHTOB

JJist n3MepeHus: METaJJIOB U APYTUX 3JIEMEHTOB CYIIECTBYET HECKOJIBKO METOJIOB (HO HE
OrpaHUYMBAsICh):

MacC-CIEKTPOMETPHUSI C HHAYKTUBHO cBsizaHHOM mia3moii (ICP-MS - inductively coupled
plasma mass spectrometry);

ONTUYECKAs] IMUCCUOHHAS CIEKTPOMETPUS C UHAYKTUBHO cBsizaHHOM 11a3moit (ICP-OES
- inductively coupled plasma optical emission spectrometry).

[TocpencTBoM Macc-CIEKTPOMETPUU C UHAYKTUBHO CBSI3aHHOM IJIa3MOU ONpeenseTcs
nepeveHb TaKuX dJ1eMeHToB, kak: Al, Sb, As, Ba, Be, Bi, B, Cd, Cs, Ca, Ce, Cr, Co, Cu, Dy,
Er, Gd, Ga, Ge, Au, Hf, Ho, In, Ir, Fe, La, Hg, Li, Lu, Mg, Mn, Hg, Mo, Nd, Ni, Pd, P, Pt, K,
Pr, Rb, Re, Rh, Ru, Sm, Sc, Se, Ag, Na, Sr, Tb, Te, Th, T1, Tm, Sn, Ti, W, U, V, Y, Yb, Zn,
Zr. B IUTHEBOM BOJIE, B TOBEPXHOCTHBIX U CTOYHBIX BOJIAX.

Jlist m3Mepenust 00paser] BBOJUTCS B paJuOvacTOTHYIO TIa3My, TJIe MPOIIECCH Iepeaadn
SHEPTUM U3 IJIa3Mbl BBI3BIBAIOT JIECOJIbBATALIUIO, PA3JI0KEHNUE, aTOMU3AIUI0 U HOHHU3AIUIO
sneMeHTOB. OOpa3oBaBIIMECS HOHBI BIIOCIEACTBUM H3BICKAIOTCS Y€pe3 BaKyyMHBIN
unTepdeiic ¢ ruddepeHuanTbHON 0TKAYKONH CO BCTPOSHHOW HOHHOM ONTHKOM, pa3IesatoTCs
MacC-CHEKTPOMETPOM Ha OCHOBE OTHOIIEHUS UX MACCHI K 3apsily U OOHApyKUBAIOTCS, KaK
paBUJIO, C MOMOIIbIO HEMPEPHIBHOIO JMHOJHOIO 3JIEKTPOHHOTO YMHOXHUTENA. B olriem,
ICP-MS — 510 Haumbosiee yHUBEpCAIbHBIH U UYBCTBUTEJIBHBI METOJ MHOTOXJIEMEHTHBIX
M3MEpPEHUH, HO OH TaKXXE U CaMblil JOPOTrOM.

ITocpeacTBOM ONTUYECKOW SMUCCUOHHOW CIIEKTPOMETPUU C UHIYKTUBHO CBSI3aHHOU
IIa3MOM OIpeesieTCs epeueHb ciaeayromumx nementos: Al, Sb, As, Ba, Be, Bi, B, Cd, Ca,
Cr, Co, Cu, Ga, In, Fe, Hg, Li, Mg, Mn, Mo, Ni, P, K, Se, Si, Ag, Na, Sr, S, Sn, Ti, W, V, Zn,
Zr.

OGpasipl BBOAATCA B PaJAMOYACTOTHYIO IUIa3My, TJi€ MPOUCXOAUT BO30YyXKIACHUE
TEHEPUPYEMBIX aTOMOB U MOHOB. ['eHepupyemble XapaKTEepPUCTUUECKHUE CIIEKTPhI U3TyUCHUS



paccenBaroTCA peuIeTYaTbiM CIIEKTPOMETPOM, & MHTEHCHBHOCTh CBETA Ha OIPENEIICHHBIX
JUTMHAX BOJIH U3MEPSIETCS IETEKTOPOM (PUCYHOK 4.2.).

Pucynok 4.2. [Ipumep ONTUKO-3MUCCUOHHOIO CIIEKTPOMETPA ¢ MHAYKTHUBHO CBSI3aHHOU
IJ1a3MOM.
4.2.2.10. Metoxs! onpeaeneHns (peHOIFHOTO HHAEKCA
DeHONMBHBIN WHACKC, OTPAKAIOMHUA CYMMapHOE COJepKaHWEe JIeTydnX (EHOJIOB,
BO3MOYKHO OIPEACIIUTh JIBYMSI METOIaMH, 00a OCHOBAaHHbIE Ha aHAJIM3€ MOTOKA!
omnpeaesieHre GEeHOIBHOTO UHIeKca (0€3 EPEroHKr) MOCHe SKCTPAKIINY;
omnpeseneHne GeHoIbHOTro nHaeKca (63 IKCTpaKIUK) MOCIe JUCTUILISALINH.

B nepBoM Merozae oOpaszel moaaeTcss B HOTOK-HOCHUTENb, T/1€ (PEHOJbHbIE COCTUHEHUS
OKHUCJISIIOTCA TIEPMaHTaHATOM Kajius, M oO0pasylolmuecs XWHOHBI pearupymoTt ¢ 4-
AMUHOAHTUIIUPUHOM C 0Opa30BaHMEM OKpalIeHHbIX MPOAYKTOB KOHAeHcaruu. Mx
AKCTPArupyroT XJI0pohopMOM H U3MEPSIOT criekTpodoromerpudecku mpu 470 — 475 Hwm.
ApomaThueckue aMHuHBl TakXke OO0pa3ylT NPOAYKTh KOHAEHCALMH, MPUBOMASIIME K
ITOJIOKATEIIBHOMY CMEILIEHUIO.

Jl1st BTOporo mMeToza npobda mojgaercsi B MOTOK-HOCUTENb, MOJKHUCIsIETCs: hochopHoit
kucinorod g0 pH 1,4 u meperonsercsa. JAUCTUINIAT coaepkUT (Ppakuuio (EeHOJbHBIX
COEJIMHEHUM, KoTopas yaansercs napoM. Onu okucistoresa rekcannanodepparom (I11) kanus
1 00pa3yloluecss XUHOHBI pearupyroT ¢ 4-aMUHOAHTUIIMPUHOM C OOpPa30BaHHUEM KEITHIX
MIPOTyKTOB KOHJIEHCAITNHU, KOTOPhIE U3MEPSIOTCs criekTpodoromerpruecku mpu 505 — 515 am

4.2.2.11. Metoas! onpenielieHUs paCTBOPEHHBIX CYIb()HIOB



Omnpenenenue pacCTBOPEHHBIX CYIb(PHUIOB OCYIIECTBISIETCS (POTOMETPUIECKUM METOIOM C
HCIIOJIb30BaHUEM METHJICHOBOTO CUHETO.

s u3mepenust oOpazen; GuIbTPYIOT € MOCIEAYIONUM YyIaJeHHEM CYIb()HUI0B U
abcopO1ueit B pacTBOpe alerara IMHKA. 3aTeM J00aBIISIIOTCS PEareHThbl, ¢ KOTOPBIMU
cynmbhum pearupyer ¢ oOpa3oBaHHMEM METHICHOBOTO CHHETO, KOTOPBIA HU3MEpSeTCs
criekTpooroMeTpruuecku npu 665 HM.

OnpeneneHue JErkO BBIACISAEMOTo Cysb(duaa caelyeT TOMY XK€ NPHUHIUILY, 3a
HUCKIIIOUEHUEM TOrO, 4YTO OTroHKa ocymectBiagercs npu pH, pasuoit 4. Jlerko
BBICBOOOKAAEMBIH CyJIb(U BKIIOYAET PACTBOPUMBIE CYIb(PUIBI.

4.2.2.12. Metoas! onpezielieHUs 00mero a3ora

Cy1iecTBYIOT TpH OOITUX MOAX0Aa K ONPEACIICHUIO 00IIEeTo a30Ta;

1) u3mepenue oOImero a3ora, CyMMa COeIMHEHUN a30Ta B (hOpMe aMMOHUH - , HUTpAT- U
HUTPUT-UOH KaK OOIIEro CBA3aHHOTO a30Ta IYyTeM TEPMUUYECKOTO OKHMCIEHUS C
MOCHEAYIOIIUM XEMUTIOMUHECIIEHTHBIM JIETEKTUPOBAHUEM OKCHJIOB a30Ta;

2) usMmepeHue oOIero a3zora MyTeM BIAKHOTO XUMHYECKOTO OKHUCICHHS
MEePOKCOAUCYIH(ATOM U MOCIEAYIONIEe U3MEPEHUE HUTPATA;

3) u3MepeHue o011Iero a3oTa Kak CyMMBbI 00111ero a3oTta no Keenbaanto, HUTpaTHOTO a30Ta

(NO4-N) n murpurHoro asora (NO,-N).

B 3aBHCHMOCTH OT XapaKTEpUCTHUK MPOOBI 3TH TPU MOAXO0Aa K OMPEACICHHUIO OOIIEro
a30Ta MOTYT TPHUBECTH K Pa3HBIM pe3yJbTaTaM, MOCKOJIbKY HEKOTOPHIC OPTaHUYCCKHE
COCIMHEHUS OKHCISAIOTCS B pa3sHOW cTeneHHW. HM OXMH W3 3THX METOJOB HE
pactpoCTpaHsIeTCsl Ha PaCTBOPEHHBIHN a30T.

IIpu cOGope m oleHKe JaHHBIX JJIsI 0030poB crnpaBoyHUKOB 1Mo HJT BakHO, 4TOOBI
colepkaHue oOmero azora ObUIO B OJHOM (QopMaTe, MOCKOJIbKY KOHIIEHTpaluu
HEOpraHn4YecKux (pop™m a3oTa MOTYT OBITh BEIPAKEHBI JJIs1 HOHOB (T.€. KOHIICHTPAIIMA HOHOB

NH4+, NO? wmu NO? 7) win TSl KOHIIEHTPAIMK a30Ta, KOTOPBIN MPUCYTCTBYET B (hOpME ITUX
noHoB (Hanpumep, NH,-N, NO,-N i NO,-N).

OOmuit a30T 4acTO cUUTACTCS OOJIee TOIXOSAIINM TapaMeTPOM, TTOCKOIBKY Bce (hopmbl
OpPraHMYECKOr0 U HEOPTraHUYECKOTO a30Ta MOTYT CIOCOOCTBOBaTh 3BTpodukarmu. OOuuii
a30T oTpaxaeT 3P(HEeKTHBHOCTh BCEH OYHMCTKH CTOYHBIX BOJI, BKJIFOYAs MPEIBAPUTEIBHYIO
00paboTKy TI0X0 OUOpasyiaraeMbIX OPraHUYECKUX COEIUHEHUM a30Ta U yIaJIeHUE TBEPIbIX
qacTull, coaepkamux azoT. OOUMil a30T 10MycKaeTcss U3MEPSITh OJHOBPEMEHHO C OOIINM
OpraHWYecKUM yriaepogoM. HampoTuB, mapaMeTp HEOPTaHMYECKOTO a30Ta OTpakaeT
3¢ (HEKTUBHOCTH OMOJIOTHYECKON HUTPpUPUKAIIUY U ACHUTPpUPHUKAIINN.

PexoMenayetcst onpenenaeHre a3oTa TOJBKO B BHJIE TPEXBaJCHTHOTO OTPUIIATEIHLHOTO
3apsHKEHHOTO MOHA a30Ta.

4.2.2.13. Merozasl onpeaenerua obmero pocdopa



[Tapamerp "oOmmuit dochop" BkIOUAET BCE OPraHUYECKHE U HEOPraHUYECKUE
coenuHeHus Qocdopa, pacTBOpEHHBIE WM CBsI3aHHBIE C dYacThllamu. Heopranmueckue
dbopmel hochopa Brmouaror HPO42-/H2PO4-, HP2073-/H2P2072- u onuro/monudocdarsl.
Oprannuecku cBsi3aHHBIN (ochop MoxkeT comepxkaTbcs B Ouomacce (Hampumep, B
anpeHosuHTpudochate) wim B pochonarax (Hampumep, UCTIOIB30BATHCS B KAYECTBE areéHTOB
IPOTUB 00pa30BaHUS HAKUIIH JIJIs 00paOOTKH OXJIaKTarolel BOJIbI).

OcHoBHBIE METO/IBI OMpeaesieHus odiero gocdopa:

METOJ OMpEACIICHHs PAa3IMYHbIX TUIIOB (HOC(hHATOB ¢ TOMOIIBIO CIEKTPOPOTOMETPUU C
UCIOJb30BaHueM Mosnbnara ammoHusa. W3mepenne TP TtpeOyer mnpeaBapuTesbHOTO
paznokeHust mpoosl nepokcoaucyiabdarom unu HNO;

METO]I IJIa3MEHHON oNTUKO-3MHUccHOHHOM ciekTpomeTpuu (ICP-OES).

[lo cpaBHEHHIO CO CHEKTPO(HOTOMETPUUECKUM METOJOM, HCIOJb30BAaHUE METOJa
MJ1a3MEHHOM ONTUKO-SMHCCUOHHOM CIEKTpOMETpUM obecreyuBaeT 0o0jee BBICOKYIO
aBTOMAaTH3AILIUIO U OJTHOBPEMEHHOE H3MEPEHUE APYTUX JIEMEHTOB (HampuMep, METaIJIOB), HO
TpeOyroTcs 0osiee BHICOKME MHBECTHUIIMH B 000pYAOBaHHE.

4.2.2.14. Metozas! u3MepeHHA 00IIEro KOMMISCTBA B3BEIICHHBIX TBEPABIX JaCTHII

OO6miee coaepkaHue B3BEIICHHBIX YACTHI[ BKJIIOYAET KaK OpPraHUYECKUe, TaK U
HEOpraHMYecKue B3BelIEHHBIC BemlecTBa. OOBIYHO M3MEPSIOT MyTeM (QUIBTPAUUA TPOOBI
gyepe3 CTEKIOBOJIOKHO C MCIIOJIb30BAHUEM BaKyyMa Wi JaBiieHus. Mcnonb3yercss Guinbtp u3

OOPOCHIIMKATHOTO CTEKJIOBOJIOKHA C MAcCOi Ha enHHUITy 1iomaau ot 50 go 100 r/m2. 3atem
¢uneTp npenupyroT npu 105°C £ 2°C u nyTeMm B3BELIMBAHUS ONPEIEISIIOT MAacCy OCTaTKa,
ocTaBIIerocs Ha (GUIBTpE.

Ob61ee coaep)kaHre B3BEIICHHBIX YACTHUI] UCIIONB3YETCS sl onucaHus 3 PEeKTUBHOCTU
METOJIOB YJaJICHUsI TBEP/IbIX YaCTHUIl BO BPEMS OUYHUCTKH CTOYHBIX BOJ. B HEKOTOPBIX cirydasx
YpOBEHBb OOIIEr0 COJEpkKaHUS B3BEIICHHBIX YaCTHUIl KOPPEIUPYET C YPOBHSIMHU IPYTUX
napameTpoB, a uMeHHo BIIK, XITIK/OOVY, o6mero docdopa, obdiiero azora 1 METaIoB.

Ocepnaroiue TBEpAble YAaCTULBI HEOOXOAUMO OTJIMYATh OT B3BEHIEHHBIX YaCTHIL,
MOCKOJIBKY OHM TMPEACTAaBIAIOT coOoi mnoAdpakuuio oO0UIero coaepiaHus TBEPABIX
B3BEIICHHBIX YACTHI], KOTOpasl OCeJaeT NMpPHU OMPEIEICHHBIX YCIOBUAX (HAIpUMEp, MOcCIe
ONpeNIeICHHOr0 BpeMeHu ocenanus). Ocenaroomiye TBEpAble YacTHUIBI JIOMYCKAIOTCS K
OTIpeeTICHUI0 00BEMHO C TOMOIIBI0 KoHyca MMxodda wiu rpaBUMETPpUYECKH.

4.2.2.15. Merox ompeaenenus HeQTenpOAYKTOB (IpH HAIWMIUU MACJIOCHCTEM B
TEXHOJIOTHIECKOH CXeMe)

OCHOBHBIMU METOJIaMU OIpe/ieNieHUs] HePTENPOAYKTOB (IpU HAIUYUU MACIOCUCTEM B
TEXHOJIOTUYECKON CXeMe) SIBJIAIOTCS: ra3oBas xpomaTtorpadus, razoBas xpomarorpadus ¢
Macc-CIIeKTpOMETpueil, (prryoprumeTpudeckuii MeTo1, HHPpaKpacHask CIEKTPOCKOIHSL.

Jlns nmpuMeHeHUsl JaHHBIX METOJ0B OIpeleNieHUs] HePTEeNpOoAYKTOB HEO0OXOIUMO
OCYIIECTBUTH OTOOP U MOATOTOBKY P00, € MOCIEAYIONIEH IKCTPaKIHe HeTempoyKTOB U3



BOJHON (a3pl C MOMOIIBIO OPTraHUYECKOTO PACTBOPUTENS (HAmpUMeEp, T'eKCaH) WU C
MPUMEHEHUEM YIIbTPa3ByKa JJIs MOBBITIICHUS 3(h(PEKTUBHOCTH dKCTparupoBanus. [1o utoram
DKCTPArUpOBaHUSA, B 3aBUCHUMOCTH OT paclojiaraéMbiX MpUOOpPOB H3MEpeHHil, mpoda
MoMeIaeTcs B ra3oBblid xpomaTtorpad, ¢piyopumerp, criekrporpad s OpeaeICHUs] COCTaBa
¥ KOHIIEHTPAINH YTJIEBOIOPOIOB.
["azoBas xpoMarorpadusi: UCMOIb30BAHUE Ta30BOM XpoMaTtorpaduu isl ONpeaeTeHUs

COCTaBa M KOHIICHTPAIIUU yTIEBOAOPOIOB.

["azoBas xpomatorpadusi ¢ Macc-CIeKTpoMeTpuel, 0oyiee TOUYHBIM METOH JJIs
UICHTU(DUKAINY | KOJMISCTBEHHOTO aHAIM3a YTIICBOIOPOIOB.

NudpakpacHas crnexkTpockonus U GIyopUMETPUUECKUM METOM: MPUMEHSETCS
MIPEUMYIIECTBEHHO MTPY HU3KUX KOHIICHTPAITUX.

4.2.2.16. Jxcnpecc-TeCTh

TecToBbIe HAOOPHI WM IKCIIPECC-TECTHI SABJISIOTCS alIbTEPHATUBOM O0JIee TPaIUIIMOHHBIX
AHATUTHYECKUX METOJIOB M3MEPEHUS 3arps3HSIONINX BEIIECTB CTOYHBIX BOJ. BOIBIIMHCTBO
TeCT-HAOOPOB BKIIOYAET KOJOpPUMETpUYECKHe MeTonbl. OHM OBIBAIOT JABYX OCHOBHBIX
(dhopMaToOB: ¢ HCIOJB30BAHHEM BHU3yaJIbHBIX KOMIApPaTOpOB (HAMpPHUMEP, MJIsS IBETOBBIX
M3MEPEHUIT) U C TOPTATUBHBIMU WJIM HACTOJHHBIMU CIIEKTPO(HOTOMETPAMH.

HaGopb! 1y1st TECTUPOBAHUS C HCIIOIB30BAHUEM CIIEKTPO(OTOMETPOB B MTOCIICTHUE TOBI
cTaym 0oJiee COBEPIICHHBIMU U KaY€CTBEHHBIMU U MHOTHE M3 HUX OCHOBAHBI HA CTaHAAPTHBIX
nabopaTtopHbIX MeToAax. Pe3ynbTaTbl M3MEpeHUN XpaHATCS B IJIEKTPOHHOM BHUAE JIS
oOecrieueHust MPOCICKIUBAEMOCTH.

[Tpumep TectoBOro Habopa co CreKTPO(HOTOMETPOM MOKA3aH HA PUCYHKE 4.3.

Pucynox 4.3. IIpumep TecToBOoro Habopa co crieKTpohOTOMETPOM.



TecToBbrie HAOOPHI MIpEAJIaral0T TaKUe MPEUMYIIECTBA, KAK MPOCTOTA UCTIOIL30BaHUS (
Hanpumep, IpPeABAPUTEIbHO YITAKOBAHHBIE PEareHThl, BCTPOSHHbIC KaJTUOPOBKH) U HHU3Kas
CTOMMOCTB, KOTJIa BBIIOJIHSIETCS MaJI0 aHAJIA30B.

4.2.3. KocBeHHEIE METOBI

Omnpenenenre cOPOCOB 3arpsI3HAIONINX BEMIECTB MOKPHIBACTCS U3MEPECHUEM CyMMapHBIX
NapaMeTpOB, KOTOPBIE SABJSAIOTCS KOJIWYECTBEHHBIMU 3aMEIIAIOIIMMU IapaMeTpaMHu.
KocBeHHbIE METOIBI IPEJICTABIISIIOT COOOM TPyMITy BEIIECTB:

1) comeprkaimue OJIMH M TOT K€ XUMUYECKUM JIIEMEHT WM OJMH U TOT K€ XUMHUUECKUI

AJIEMEHT B OIPEJICICHHBIX TUNIAX CBS3H;
2) ¢ MOXO0XKUMU XapaAKTEPUCTUKAMMU.
[Tpumepsl UCTTOIB30BAHMS 3aMEIIAIOIINX TAPAMETPOB MEPBOTO THUIA!
0OIIMIT OpPraHUYECKHUl YIiaepol BMECTO OTJAEIbHBIX OPraHUYECKUX COEAUHEHUI;
o01IMi a30T BMECTO OTJEIbHBIX COCIMHEHUN a30Ta;

azcopOUpyeMble OpraHUYecKu cBsi3aHHbIE TaioreHbl (AOX) BMECTO MHIUMBHUAYAJTIBbHBIX
raJlOT€HUPOBAHHBIX OPTaHUYECKUX COCTMHEHUN;

uHjekc yriaeojgopoanoro macia (HOI) BMecTo MHAMBUAYAIBHBIX YTIIEBOAOPOIHBIX
COCJIMHECHUN;

(heHOIBHBIN UHJEKC BMECTO WHIMBUAYAIbHBIX (DEHOIBHBIX COCTUHEHU.
[Ipumepsl BTOPOTO THIA TAPAMETPOB CYMMBbI BKIIFOYAOT CIEAYIOIIEE:
B cinyyae XIIK — okuciaseMocTh OMXpOMAaTOM BMECTO OT/AEJIbHBIX OPraHUYECKUX
COCIMHEHUN,
B ciyuae BIIKn — macca kuciopona, moTpebiaseMoro ceMeHeM a’poOHBIX
MHKPOOPTaHU3MOB;

B CJIy4ae UCIBITAHUM HA TOKCHYHOCTH — BJIMSHHUE BCEX BELIECTB, IIPUCYTCTBYIOIINX B
oOpa3slie, Ha KOHKPETHBIN OpraHu3M.

[Ipumepsl Ka4€CTBEHHBIX 3aMEIIAOINX IapaMETPOB BKIIKOYAKOT:

MIPOBOJIMMOCTh BMECTO OTJICJIbHBIX COCMHEHUN METAJUIOB B MPOIECCAX OCAKIACHUS U
CEIMMEHTALINY;

MYTHOCTb BMECTO OTAEJIBHBIX COCIMHEHUN METAJJIOB WJIA B3BEUIEHHBIX TBEPABIX YACTHII
B MPOIECCAX OCAKACHUS, CETUMEHTAIUU U (DIIOTAIUU.

[IprMepbl MHAMKATUBHBIX 3aMEIIAIOIIMX TapaMETPOB BKIIFOYAIOT:

pH 11 nporieccoB 0CakaeHUA U CEAUMEHTALINY;

pH 1151 ynaneHust KUCIOTHBIX WK IEJIOYHBIX BELIECTB;

M3MEHEHHE OIIYIIaeMbIX 3aI1aXxOB Ha 00bEKTE KaK YKa3aHUE Ha HEOXKUJIaHHBIC MPOIECChI
OYMCTKH.

KomMOunHanuu 3ameniaroniux napaMeTpoB MOTyT MPUBECTH K 00Jiee CUIIbHON KOppesuu
MEXIY KOHTPOJIUPYEMBIMHU MTapaMETPAMH U 0KHTAEMBIMUA COPOCAMHU.

4.3. bBuoMOHUTOpPHHT



BHOMOHHUTOPUHT OTHOCHUTCS K KOCBEHHBIM METOJIaM C MPUMEHEHHEM CyppOTaTHBIX
napaMeTpoB M MPEIyCMAaTPUBAET UCTIOIB30BaHNE OMOIOTHYECKUX CHCTEM JIJIs MOHUTOPUHTA
M3MEHEHUN OKPYKAIOLIEH CPebl B IIPOCTPAHCTBE U BPEMEHH.

OpHMM 13 BUJIOB OMOMOHHTOPHHTA SIBJISTFOTCSI METObI OMOMHIMKAIINH C UCTIOJIBE30BaHUEM
pacTCHUMN.

Mertoz oneHKu pasHoOOpasus SMUQPUTHBIX JTUIIAHHUKOB 00€CIIEYMBAET OCHOBY JIsS
OLICHKH BO3JCHUCTBUS AHTPOMOTEHHOTO BMEIIATENHCTBA, B YACTHOCTH ISl OIICHKH
BO3/ICHCTBUS 3arps3HEHUST aTMOC(EPHI.

[TockonbKy UCTIONB3YETCSI CYIIECTBYIOMIAS TOMYJISAINS STTU(UTHBIX JIUIIATHIKOB, MOXKET
MOTpeOOBATHCS MPUHATH BO BHUMAaHUE KaK PeTHOHAIbHBIE 0COOCHHOCTH (hIIOPHI JIMIIIAWHUKOB
, TAaK U MECTHBIC YCIOBHUS. DTOT METOJ HE HAIleJIeH Ha OIEHKY BO3JCHCTBHS BHIOPOCOB B
aTMocepy OT KOHKPETHOTO HCTOYHHUKA WM YCTAaHOBKH;, OJIHAKO OH MOJXKET JaTh
npecraBieHrne 00 001IeM KauecTBe OKPYKAIOIIEro BO3IyXa.

BroMOHUTOPUHT cO MXaMH MOApa3syMeBaeT oTOOp M MOATOTOBKY MPOO MXOB Ha MeCTe
JUISI MOHUTOPUHTA OMOAKKYyMYJISIIIUA aTMOC(EpPHBIX 3arps3HuTeneil. JJaHHbIi MeToT MOXKET
WCIIONIb30BATHCS [Tl MACHTU(DUKAIINY U JTOKATU3alliK OJHOTO MM HECKOJIBKUX HCTOYHUKOB
BBIOPOCOB, U JIIsl MOHUTOPUHTA YPOBHEH (POHOBOTO 3arpsi3HEHUSI.

B HekoTopsix rocyaapctBax-wieHax EC HCmOnIb3yl0TCS METOIbI OMOMOHUTOPUHTA C
WCIIOJIB30BAaHUEM PA3JIMYHBIX PACTCHUN IS aKTUBHOTO OMOMOHHMTOpPHWHTA (HAmpumep,
IJIaJAN0JIyC, €J1b, KyApsBas KamycTa) WU MacCUBHOTO OMOMOHUTOpUHTA (0TOOp mpod Ha
MECTE JINCThEB, TAKUX, KaK MacTOMIIHAA TpaBa, pacTEHUsI KyKypy3bl, OTOPOJHBIEC OBOLIN H
XBOS).

HekoTopsie METOABI MO3BOJISIIOT ONPEACNSITh KAYeCTBO OKPYXKAIOIIETO BO3JyXa IO
OTHOIICHUI0O K KOHKPETHBIM MPOMBIIUICHHBIM HMCTOYHHKAM, HO, IMOCKOJIBKY METOJbI
OMOMOHHUTOPHHTA HE TMO3BOJISIOT MPOBOAUTH MPSAMYIO KOJIMYECTBEHHYIO OIEHKY BHIOPOCOB,
CIIy’aT JOTIOTHEHWEM K MCCIICIOBAaHUSM y UCTOYHHKA (HAIIPUMEp, U3MEPEHUs BEIOPOCOB) U/
WA MOJICTTUPOBAHUE TUCTICPCHH.

4.4. MOHUTOpHHT 3allax0B

['a3000pa3Hbpie BHIOPOCHI MOTYT COJZIep>KaTh IaxXyudHWe BEIIEeCTBa, KOTOpbIE
BOCHPUHUMAIOTCA OOOHSATENbHOM cUCTEMON 4YejnoBeka. BemecTtBa MOryT OBIThH
HEOpraHnyeckumu, Takumu, kak HS wunu NH, wunu opranmyeckumu, TakMMH, Kak
YTIEBOIOPObI, COSAMHEHUS CEPHI (HapUMep, MEPKAINTaHbl) UIH aMUHBI.

B 3aBUCHMOCTH OT pacrojoKeHHs YCTAaHOBKHU BBIJICJICHUE MaXy4uX BEIIECTB MOXKET
OIIyIIAThCA HAacelIeHWEeM, JKUBYIIMM MOOIU30CTH OT oObekTa. Kak ciemcrBue, BO3HUKAET
HEOOXOJMMOCTh B MOHUTOPHHTE BBHIOPOCOB 3amaxa M, €CJIU HCTOYHUK MOXKET OBIThH
UACHTU(PUIUPOBAH, IPUHATH MEPHI 10 COKPAILIEHUIO TaHHBIX BHIOPOCOB.

CymiecTByeT HECKOJIBKO TOCTYIHBIX CIIOCOOOB KOJIMYECTBEHHOTO MM Kaue€CTBEHHOTO
MOHHUTOPHUHTA 3aI1aX0B MPSMBIMU WJIH KOCBEHHBIMH METOaMHU.

4.4.1. Meron fMHAMHYIECKO# 0JIb()aKTOMETPHH



Meroa nuHaMuueckoil 0b(haKTOMETPHUH UCIIOIb3YETCs sl IPOBEPKU UCTOUYHHKA U
MO3BOJISIET ONPEEATh UHTEHCUBHOCTD BHIOPOCOB.

MeToa Mo3BOJIIET MPOU3BOIUTH JIBAa TUIIA OTOOpa MPOo0: TMHAMHYECKU 0TOOp Mpoo s
npsMoi 01b(aKTOMETPHUH, KOTJa Mpoda HAMPaBIISIETCS HEOCPECTBEHHO B OJIb(DAKTOMETP U
game otbop mpoO st OTCpPOUYCHHOW onb(akToMeTpuu, Korga mpoba coOupaercs u
NEPEHOCUTCS B KOHTEHHEp JJ1sl mpoO [uis aHanuza. [IpeumyniecTBo quHaMuyeckoro oroopa
po0 — KOPOTKHUM MEPHOJ BPEMEHU MEXIY OTOOPOM MpPOOBI U U3MEPEHHEM, YTO CHHIKAET
pucK MoauUKaIUKM MPOoOkI ¢ TeUeHHEM BpeMeHU. HemocTtaTtkom sBIISIETCS HEOOXOIMMOCTh
HCTIOJIb30BAHUSI BEHTHJIMPYEMBIX MOMEIICHUHN, YTOOBI U30JUPOBATH JIEMEHTHI MaHEIu OT
OKPY>KaIoIel cpebl, OOBIYHO MaxXHYIIEH. METOJ] TMHAMUYECKON 01h(aKTOMETPUHU CIIOKHO
peanu3oBaTh U 4acTO TpeOYeT OYeHb AJTMHHBIX JIMHUM 0TOOpA P00, YTO MOKET NMPUBECTH K
Mo uduKanuu MpoOsl (HampuMmep, KOHJCHCAlMel, ajcopOmuell WM NMPOHUKHOBEHHEM
Bo3ayxa). HampoTuB, oTcpoueHHass oOJibAKTOMETPUS CHUXKAET HEOINPEIeIEHHOCTh
M3MEPEHUs, TIOMeEIas MaHeNIb B HAWTY4Illie BO3MOXKHBIE YCIIOBHUSI.

B cnydae otnokeHHO# ob(akTOMETpHH OTOOp MpOoO aHAJIOTHYEH OTOOPY MpoO mpu
JIPYTUX MEPUOTUYECKUX U3MEPECHUSX 3arps3HUTENEeH BO3IyXa U BKIIOUAET, PEKOMEHTyEMYIO
MPOAOJDKUTENIBHOCTh 0TOOpa mpoOd 30 MUHYT M HE MEHee TpeX IMOCIeI0BaTeIbHbBIX
U3MEpPEHUM.

CoxpaHeHue 1eTOCTHOCTH 00pasiia BO BpeMsi 00pabOTKH, XpaHEHUS U TPAHCIIOPTUPOBKH
MMEET pellarollee 3HAaUeHUEe U BKIIIOYAECT:

UCTIOJIb30BaHUE MaTepHalIOB Oe3 3amaxa Ipyu KOHTaKTe ¢ 00pa3iom;

Ipy HEOOXOIUMOCTH TIpeABapUTEIbHOE pa3daBieHrue MPOObI a30TOM BO H30eXKaHUE
KOHJICHCAITUH, aJICOPOIIMH U XUMUICCKUX TIPEBPAICHU;

KOHJIUIIMOHUPOBAHUE MENIKOB JJIsi MpOo0 MyTeM 3arojJHEHUs] UX MPOOHBIM Ta3oM U
MTOBTOPHOTO OTIOPOKHEHUS.

4.4.2. Meron ceTka

Meto/ ceTKH MO3BOJIIET U3MEPSTh DKCIO3UIIUIO 3amaxa Jijis ONMpeAeIiCHUs ero YpoBHsI
BO3JICICTBUSI B OKPY>KAIOLIEM BO3AYyX€E B MpeJieNax ONpe/IeIEHHON 00JIaCTH OLICHKHU.

Meton paccurTaH Ha KBaJIU(PUIHUPOBAHHBIX YJICHOB JKCIEPTHOM KOMHUCCHUM IS
ONpeJeNIeHUs] PaclpeesieHUs] 4YacTOThl BO3JEMCTBUSL 3amaxa B TEYEHHE JIOCTATOYHO
JUTUTENbHOTO mepuona (6 wiaum 12 mecsineB), 4TOObI OBITH pENPE3CHTATUBHBIM IS
METEOPOTIOTHYECKUX YCIOBUHN UCCIEyEMON TEPPUTOPHUHU.

[Tapamerp, u3MepsieMblii yHACTHUKAMH SKCIIEPTHOW KOMUCCHM — 3TO YaCTOTA MOSBJICHUS
3amaxa B 4ac, KOTopas MpeicTaBiIsieT cO00il OTHOIIEHUE MOJOKUTENbHBIX PE3yJIbTaTOB TECTa
(KoMM4YecTBO 4YacoB 3amaxa) K 00meMy KOJWYECTBY PE3yJbTAaTOB TeCTa JIsi OIEHOYHOTO
KBajpaTa (WM, B 0COOBIX CIIy4asiX, Il TOUKM U3MepeHus). YacToTa MosiBJICHUS 3amaxa B yac
ABJISCTCA WMHIAUKATOPOM BO3JCUCTBUSL 3alaxa M MOXKET HCIOJIb30BaThCA IS OILICHKHU
BO3JICUCTBUS Y3HABAEMOTI'O 3allaxa, UCXOJSIIEr0 OT OJAHOTO MJIM HECKOJbKUX KOHKPETHBIX
HMCTOYHUKOB 3aIaxa, UCIyCKaeMbIX B KOHKPETHOU 001aCTH UCCIEOBAHUSI.



4.4.3. Meron mnetida

Merton muieiida npuMeHsieTcs ¢ LEebI0 ONPEAENICHNs CTENEHH Paclio3HABAEMBIX 3al1aXx0OB
OT KOHKPETHOTO UCTOYHUKA C MCIIOJIH30BAHUEM IPSIMBIX HAOTIO/IEHUN B MOJIEBBIX YCIOBHUIX
YJIEHAMHU 3KCIEPTHOM KOMHCCUU MPU OMNPENECHHBIX METEOPOJIOTMYECKUX YCIOBUX (T.€.
KOHKPETHOM HaIlpaBJIEHUH, CKOPOCTU BETPA U TYPOYJICHTHOCTH MOTPAHUYHOTO CJIOS).

PacnpocTpaneHHocTh nuieiida 3amnaxa OnuchIBACTCS TOYKAMH, B KOTOPBIX MPOUCXOIUT
Iepexo]; OT OTCYTCTBUs Y3HAaBaEMOIO 3alaxa K HaJW4YuIO ucciaexyeMoro 3amaxa. dopma
nuieiia ouepyeHa TIAJAKOW TOJUIMHUEH HWHTEPHOJISIUU, MPOXOMASIIeH dYepe3 TOYKH
IIepexo0]ia, MECTOMNOJIOKEHUE HCTOYHMKA U MECTOIIOJIOKEHUE, OINPEIEIIEHHOE OLEHKON
MaKCHUMAaJIbHOTO pacrpoCcTpaHeHus nuieida.

4.5. ABTOMaTH3UPOBaHHAA CHCTEMA YIIPABICHUA TEXHOJIOTHISCKMMH IPOIeCCaMi

ABTOMaTU3UPOBaHHAs CUCTEMA YINpaBiieHUs1 TexHojaornueckumu npoueccamu (ACYTII)
B uHTerpaun ¢ ACM nMmeeT BaXXHYHO pOJIb B DKOJIOTMYECKOM MOHUTOPUHIE IMUCCHUMH,
oMorasi OpPEeANpPUSATHUAM KOHTPOJMPOBATH W CHUXKATh BPEIHOE BO3JACHCTBHE Ha
okpyxkartyto cpeny. Buenpenne ACYTII B nononnenue k ACM no3BosisieT 00ecrneunThb
TOYHOE M CBOEBPEMEHHOE YIPABIIEHUE TEXHOJIOTHMYECKMMHU NPOLECCAMU M H3MEPEHUE
BBIOPOCOB 3arps3HSIONIMX BEIIECTB, YTO CIIOCOOCTBYET COOJIOACHUIO SKOJOTHYECKHX
HOPMATUBOB M CTaH/IApTOB.

ACYTII npegna3zHaueHa Jijisi BRIpaOOTKHM U pean3allii YIPaBISIOMUX BO3ACHCTBUIN Ha
TEXHOJOTUYECKU O0O0OBEKT yMOpaBie€HUs, B TOM 4UHciIe oOecneunBaroias
aBTOMATH3UPOBAHHBIN cOOp U 00paboTKy MH(pOpMALNU, HEOOXOAUMON ISl ONTUMHU3ALUN
yIPAaBJICHUS TEXHOJIOTUYECKUM 0OBbEKTOM B COOTBETCTBHHM C MPUHATHIM KputepueMm. Cucrema
ABTOMATHYECKU PETYIUPYET paboTy 000py0BaHUs (HampuMep, KOTIOB, NeUei, peaKTOPOB)
JUTSL TIOJIIEPKAHUSI BHIOPOCOB HA MUHUMAJIHLHO BO3MOKHOM YPOBHE.

[Ipu coznanuu u BHeapeHun ACYTII noikHBI OBITH ONpeeneHbl KOHKPETHBIE LETn
(YHKIIUOHMPOBAHUSI CUCTEMBI M €€ Ha3HAaueHHWe B OOIIEH CTPYKType YIpaBICHUS
MPEAIPUATHCM.

Takumu UeasiMu SBISIOTCS:

SKOHOMHMS TOILINBA, ChIPhS, MAaTEPUAJIOB U IPYTUX MMPOU3BOJACTBEHHBIX PECYPCOB;

obecrnieueHue 6€30MacHOCTH (PYHKIIMOHUPOBAHUSI OOBEKTA;

MOBBIIIEHUE KAa4eCTBA BBIXOJAHOTO MPOAYKTa (M3/1eNus) UK 00eCleueHne 3alaHHbIX
3HAYEHUH TapaMeTPOB BBIXOIHBIX MPOTYKTOB (U3/ENHi), B TOM YHUCIIE€ SMUCCHI;

KOHTPOJIb JOCTHKEHUS ONTUMAIBHON 3arpy3ku (MCIIOJIb30BaHMUs) 000PYI0BaHUS;

ONTUMHU3ALUS PEKUMOB PabOTHl TEXHOJOTMYECKOro o0OpyAoBaHUs (B TOM YHCIIE,
MapHipyToB 00pabOTKU B TUCKPETHBIX MMPOU3BOACTBAX) U HHOE.
Cnenyetr otnuuath GyHKuuu ACYTII B niemoM oT (GyHKIMH, BBITIOJHIEMBIX BCEM
KOMIUJIEKCOM TEXHHUYECKHUX CPEICTB CHCTEMBI WIIA €T0 OTAEIbHBIMU YCTPOUCTBAMMU.
Oynkiuu ACYTII noapasnpenstoTcss Ha yhpasiswoniue, WHQOpMAIMOHHBIE U
BCIIOMOTaTEJIbHBIE.



VYupasnsromas yakuust ACYTII — 310 dyHKIuUSA, pe3yIbTaTOM KOTOPOU SIBISIOTCS
BBIpa0OTKAa U pean3alus YNPaBISIOUIUX BO3JEUCTBUN Ha TEXHOJOTHUYECKUH OOBEKT
yIpaBJICHUS.

Nudopmanmonnas pynkuus ACYTII — 310 pyHKIUS CUCTEMBI, COAEp)KaHUEM

KOTOPOM SIBIISIFOTCS COOp, 00paboTKa W mpeaocTaBiecHne HHGOPMAIUSI O COCTOSHUU
TEXHOJIOTHYECKUX MPOIECCOB ONEPATUBHOMY MEPCOHATY WIIM TMepeaayda 3Toi mHbopmaiuu
JUTsl TIOCJIe Iy oI 00paboTKHU.

Bcnomorarenbusie ¢pyukiuu ACYTII — sto GpyHKimm, obecriednBaroniue penieHmue
BHYTPHUCHUCTEMHBIX 3aJ1a4. BcriomorarenbHble PYHKIIMU HE UMEIOT MOTPEOUTENS] BHE CUCTEMBI
u obecrnieunBaoT pynkmonupoBanne ACYTII (pyHKIIMOHMpOBaHNE TEXHUYECKUX CPEACTB
CUCTEMBI, KOHTPOJIb 32 UX COCTOSIHUEM, XpaHEHHEM UH(OpMaIUn).

4.6. ABTOMaTH3UpPOBaHHAA CHCTEMa KOHTPOJIL M YIETa SHEPropecypcoB

ABTOMaTH3UpPOBaHHAs CUCTEMa KOHTPOJIS U yueTa sHepropecypcoB (ACKY D) — cucrema
ANIEKTPOHHBIX MPOrPAMMHO-TEXHUYECKUX CPEACTB AJI1 aBTOMATHU3UPOBAHHOTO, B PEATBLHOM
Macimitabe BpPEMEHHM JHUCTAaHIMOHHOTO U3MepeHus, cbOopa, mnepenauud, oOpabOTKH,
OTOOpaXeHUsI U JTOKYMEHTUPOBAHHUS MPOIECCOB BBIPAOOTKH, NEPEAAUN WU MOTPEOICHUS
SHEPTOPECYpCcOB (DJIEKTPOIHEPIHH, TeIula, rasa, BOJAbI) MO 3aJaHHOMY MHOXECTBY
MIPOCTPAHCTBEHHO-PACIIPEACIICHHBIX TOYEK UX U3MEPEHHUSI.

OcHoBubiMU KoMTIOHEHTaMU ACKYD sBISIOTCS: M3MepUTENbHBIE TPUOOPHI (CUCTUYNKH
AIEKTPOIHEPTUH, BOJbI, Ta3a U TeIula, JAATUMKU KayecTBa HHEPropecypcoB), CPEACTBa
nepenavyn JaHHBIX (KabenbHble cucTeMbl uiu 6ecnipoBogubie cucteMbl Wi-Fi, GSM u npyrue
), CepBephbl AJid XpaHEHHs U O0OpaOOTKM JaHHBIX C COOTBETCTBYIOIIMM ITPOTrPaMMHBIM
oOecrieueHueM, HHTEpPecs 0TOOpaKeHHUsI HHPOPMALMOHHBIX JaHHBIX.

[TIpubGophl ydeTa 3HEPropecypcoB MOCTOSHHO CBsSI3aHBI C LIEHTPOM cOOpa JTaHHBIX
MPSMBIMU KaHaJIaMH CBSI3W W OIPAITUBAIOTCSA B COOTBETCTBUHU C 3aJaHHBIM PaCIUCAHHEM
omnpoca (pucyHok 4.4.).




Pucynok 4.4. Tunosas cxema ACKVYD ¢ opranuzanueil aBTOMaTH4€CKOro ompoca
CUYETUMKOB JIOKAJIbHBIM LIEHTPOM cOOpa U 00pabOTKH JaHHBIX.
[IpeumymectBamu BHenpenust ACKYD snsercs:
1) S5KOHOMHS PECYPCOB:
ONTUMU3AIUSA TOTPEOIICHUSI SHEPTOPECYPCOB;
CHUKEHHUE MOTEPh U HEYUYTEHHBIX 3aTparT;
2) MOBBILIEHUE TOYHOCTH yUeTa:
UCKITIOUCHHE YeJIOBEUECKOTo (PakTopa M OmMOOK MPH CUNTHIBAHUY TTOKA3AHUI;
MPO3pPaYHOCTh U IOCTOBEPHOCTD JTAHHBIX;

3) BO3MOXKHOCTh MPOBEICHHS aHATUTUYECKUX PA0OT M MOCIeayIolee MIaHuPOBaHNE

pacxojia pecypcos.
5. Texauku, KOTOPEIE PaCCMAaTPHBAIOTCA IIPH BHIOOpPE HAMTyYINX JOCTYIHBIX TEXHUK

5.1. ABTOMaTH3MpOBaHHAsA CHCTEMa MOHHTOPHHIA 3MHCCHI Ha CTalHOHapPHBIX
OpraHM30BaHHBIX HCTOYHAKAX BEIOPOCOB

ACM sBuseTcss KOMIUIEKCOM CPEACTB HEMPEPBIBHBIX W3MEPEHUU KOHIIEHTpALUH
3arpsI3HSAIONIMX BEIIECTB B OTXOMSIIMX Ta3aX M CTOYHBIX BOJAX B €IUHUIY BPEMEHH,
KIIIOUYEBYIO POJIb B KOTOPOM HTIPAIOT Ta3zoaHaIM3aTophl. TpeOoBaHUS K aHATIUTHUYECKOMY
000pyOBAaHUIO YCTAaHOBJIEHBI HAa JIOCTATOYHO BBICOKOM YpPOBHE, TaK KaK MMEHHO JaHHBIE
AHAIMTUYECKUX UCCIEAOBAHUN SIBISIIOTCA KIIOYEBBIMU IPU OIEHKE COOTBETCTBUS
HKOJIOTMYECKUM HOpMaTuBaM mnpeanpustus. Oomue tpedoBanus k ACM onucansl najnee B
HACTOSIIIEM pas3Jiee.

K ki1roueBbIM acrekTaM aHaliu3a 3arps3HSIONIMX KOMIOHEHTOB B MPOMBIIUICHHBIX
AMHUCCHUSX OTHOCATCA OOBEKTUBHOCTH, JOCTOBEPHOCTh U TOYHOCTb, IOCKOJBKY
3(phEeKTUBHOCTh H3MEPEHUH W 00Imas pabdoTOCIOCOOHOCTh CHCTEM JKOJOTHYECKOIO
MOHUTOPUHTA U KOHTPOJISI Ha MPOU3BOJCTBE 3aBUCAT OT YPOBHS JAOBEPHUS K MOTYyYaeMbIM
JAHHBIM U KX BO3MOXKHOCTH [IJI1 CPAaBHEHHUS C AHAJIOTMYHBIMM MOKa3aTEIsIMU JPYTHX
MpEaNpUsITUNA, OTpaciiel M PEruoHOB, MOCPEICTBOM COIMOCTAaBICHHUS HHGOPMAIIMOHHBIX
naHHbiX. OOBEKTUBHOCTH PE3YJHTATOB JOCTUTAETCS 3a CUET WCIOJb30BaAHUS
aBTOMATHU3UPOBAHHBIX HU3MEPUTENIBHBIX YCTPOMCTB, (QYHKIIMOHUPYIOIIUX B HEMPEPHIBHOM
pexxume 0e3 BMenaTesbcTBa YesloBeKa. JloCTOBEpPHOCTh PE3yJIbTATOB 00ECIIEYMBAETCS Yepes
KOMIUJIEKCHOE TIPUMEHEHUE UHCTPYMEHTOB M METOJUK, TAPAHTUPYIOIIUX METPOJIOTHUECKYIO
MPOCIEKUBAEMOCTh U3MEPEHUIN K MEPBUYHBIM 3TallOHAM COOTBETCTBYIOIIUX (HU3UUECKUX
BENTMYMH. 3a7]a4a CPAaBHEHUSI PE3yIbTATOB U3MEPEHUN YPOBHS 3arps3HEHUI B pa3HOOOPa3HbIX
ra3oBBIX Cpelax, KOTOphIE OTJIMYAIOTCS IO PSALYy IMapaMeTpoB, TaKWX, KaK BIIAXHOCTbD,
TeMIrepaTypa, IaBieHue U T.J. JJI1 Pa3IuYHbIX UCTOYHUKOB, PEIIAETCA IYyTEM MPUBEICHUS
JAHHBIX U3MEPEHUI K HOpMaJibHbIM ycioBusM (tipu 273,15 K u naBnenun 101,3 xIla). dns
MIPUBEICHUSI KOHIIEHTPAIIMU BHIOPOCOB 3arpsI3HSIIONIUX BEIIECTB K HOPMAJIBHBIM YCJIOBUSIM
JOTIOJIHUTENIBHO K H3MEPEHUSM KOHLEHTPAIMU 3arps3HSAIONIMX BEUIECTB H3MEPSIOTCS
CJIEIyIOLIUE apaMeTPhbl OTXOISAIIUX Ia30B:



00BEMHBIN PacXo;

TeMIEepaTypa;

coJ/iepKaHKe NapoB BOJbI (BIAXKHOCTB);
a0COJIIOTHOE JIaBJICHHUE;

COZIEpKaHNE KHACIOPOIa.

Takum o6pazom, dopMmupyercss HaOOp CpPEACTB H3MEPEHHH, BXOISAIIUX B
ABTOMATHUYECKYI0 CHCTEMY MOHUTOPHUHIA 3arpsA3HSIONIMX BELIECTB B IMPOMBIIUIEHHBIX
BBIOpOCAaX, KOTOpPBIE JOJKHBI B aBTOMATHYECKOM M HEMPEPHIBHOM PEKUME H3MEPSTh
coliepkaHue (KOHIEHTPAIMIO) OMpPEACICHHON HOMEHKJIATYpPhl 3arps3HSIONIMX BEIIECTB (
corinacHo NMpouIbHBIM oTpacieBbiM crnpaBounukaM o H/T Pecnybnuku Kazaxcran), a
TaK)Ke€ H3MEpsITh 3HAYEHUS MMapaMeTpPOB Tra30BOro MOTOKa (TeMmIeparypy, AaBlICHUE,
00BEMHBIN PaCX0JI/CKOPOCTh, COJIEP)KaHNE KUCIOPOIa U TTApOB BOBI) I TPeoOpa30OBaHMUS
NEPBUYHON U3MEPUTENIbHON MH(OPMAIUU C LEIbIO IPUBEICHUS €€ K HOPMaJIbHBIM YCIIOBUSM

— - MATEpHATLHEIE NOTOKH

——— - HEOPMAITHOHHELS TOTORH

1 — cucrema ynpaBieHus: MPOU3BOACTBOM MPEANPUATUS (aBTOMAaTU3UPOBAHHASL CUCTEMA U
MEHEJDKMEHT); 2 — TEXHOJOTMYECKHE MPOIECChl MPEANnpusTus; 3 — OpraHU30BaHHBIN
CTallMOHAPHBIM MCTOYHUK BBIOPOCOB MpeAnpusitusi; 4 — aBTOMaTHYECKash WU3MEpUTENIbHAs
cucTteMma TmokaszaTeneid BBIOpOCcOB; 5 — 010k mpobooTOOpa M aHanM3atopoB; 6 — OJOK
KOHTPOJIJIEPOB U3MEPUTEIBLHOTO MPEANPUATUS;, 7 — cUcTeMa cOopa U 00pabOTKU JaHHBIX
IoKa3areseid BRIOPOCOB; 8 — rOCy1apCTBEHHBIN peecTp 00beKTOB ¢ ACM; 9 — TeXHHUECKHE U
MporpaMMHBIE cpejicTBa peectpa; 10 — moTpedbuTenu s3KojJorudeckoi nHGopMauu (OpraHbl
BJIACTH, NPENIPUATHSI, HAYUYHbIE OPTaHU3AIIUHN )

Pucynok 5.2. IlpuHnunuanbHas cxeMa aBTOMATHYECKON CHCTEMbl MOHHTOPHUHTA
BBIOpPOCOB B aTMOc(hepy.



JlaHHBIN HAOOp CpencTB HM3MEPEHHUS B COUYETAHUM CO CPEACTBAMHU OTOODAa,
TPAHCIIOPTUPOBKU M, NMPU HEOOXOJIUMOCTH, MPeoOpa3oBaHUsI KOMIOHEHTOB MPOObI (Hpu
WCITOJIb30BAaHUM METOJIOB, TPEIyCMaTPUBAIOIINX MPEABAPUTEIBbHBINA O0TOOP Tpo0) oOpa3yeT
aBTOMATHYECKYIO0 CUCTEMY MOHUTOPUHTA, IPUHIIUITHATBHAS CXeMa KOTOPOH IpeicTaBIeHa Ha
pucynke 5.2. Kpome ACM HeoO0X0auMON 4acThi0 CHUCTEMBI aBTOMATUUYECKOTO KOHTPOJIS
BBIOPOCOB SIBJIIOTCSI TAK)Ke TEXHUYECKUE CPEACTBA 1Mo cOopy, mpeoOpazoBanumio, (pukcaiuu,
BU3yaIN3allK, XpaHEHUIO0 HHGOPMAIIUU U €€ TIepeaye KOHEUHOMY TOJIb30BATEII0, KOTOPHIE
MOTYT COCTaBJISITh OTJEIBHBIA SJIEMEHT aBTOMAaTUYECKOW CHUCTEMBbl KOHTPOJIS BHIOPOCOB
CIIO/Jl. B oTaenbHbIX TEXHHMYECKHX PEHICHUSIX peaau3allui CUCTEMbl aBTOMATHYECKOTO
koHTpoJsis ¢pyHKkuu CIIOJ MOXET BBIMOTHATH MPOTPAMMHO-BBIYUCITUTENBHBIA KOMIIIEKC,
oOpasyronuii aBTOMaTU3UPOBaHHOE pabouee mecTo oneparopa ACM.

Ananutndeckasgs yactb ACM COCTOUT U3 OTIEIbHBIX U3MEPUTEIBHBIX KaHAJIOB,
BKJIIOUAIOIINX CTIEIHAIU3UPOBAHHBIE CPEICTBA MU3MEPEHUS JJI ONpPEACNICHUs COAEpKaHus (
KOHIIEHTPAIIMHU) 3arpsi3HSAIONIMX BEIIECTB, MapoB BOJbI U KUCIOpPOJA B BbIOpOcax W JJis
U3MEPEHUS psAlla IPYTUX MapaMeTPOB Ia30BOT0 MOTOKA OTXOJSALIMX Ta30B B PEKUME MPAMBIX
U HENpephIBHBIX M3MepeHuil. [Ipu HE0OXOIUMOCTH BKIIIOYAIOT U3MEPUTEIbHbIC KaHAJbI,
obecneynBaroNue TEXHUYECKUE CpeJCcTBa OTOOpa, TPAHCHOPTHPOBKH MpoO U, MpHU
HEO0XOAMMOCTH, NpeoOpa3zoBaHUs KOMIIOHEHTOB Npo0 B (opMmy, HPUTOAHYIO s
MIPOBE/ICHUSI aHAJIN3a BRIOPAHHBIM METOJOM U3MEPECHHIMA.

[Iporpecc B o6nactu U(PpPOBOM SIEKTPOHUKH 3HAYUTEIBHO YCOBEPIIEHCTBOBAI
KOHTPOJIbHO-U3MEPUTENbHBIE TPUOOPHI U CIIOCOOCTBOBANI CO3/IAHUIO 0OJIee KOMIAKTHBIX,
HKOHOMUYECKH 3(PGHEKTUBHBIX U TPEOYIOMIMX MEHBIIETO OOCITY>KUBaHUS WHCTPYMEHTOB,
o0ecreurBaroIX HEMPEPhIBHBI MOHUTOPUHT BCE OOJIBIIETO KOJIWMYECTBA (HU3UUECKUX
napaMeTpoB U XUMUYECKUX BEIIECTB, YBEIUYMWIICS TUAIa30H OOHApyXKEHUsS, TOYHOCTh H
HaJIeKHOCTh 000PYA0OBaHUS.

ACM Kak TeXHOJIOTHSI HE SBJISETCS THUIIOBOM JIJIsi BCEX OTpaciel U Jdake BHYTPU OJHOM
OTpaciu CYIIECTBYET HEOOXOAMMOCTb MPEAMETHO MOJIXOAUTH JJIs KaXJI0To 00BhEeKTa B
3aBUCUMOCTH OT HCIOJB3yEMOr0 TOIUIUBA, TEXHOJOTHMYECKOW CXEMbl MNPEANpHUSITHUS,
UCII0JIb3yeMOro 000pyI0BaHus (HapuMep, TUIIOB KOTJIOB), BHICOTHI U JTUaMeTpa TPYObl, U
psalla Opyrux mnapaMmeTpoB. 3aBOJBI-U3TOTOBUTENN OOOPYJIOBAHUS 3a4acTyr0 MPOU3BOAST
o0opyI0BaHUE MO/ 3aKa3, UCXO/I U3 TE€X WIM MHBIX MapaMeTpoB 3aka3zunka. HempaBuibHbIH
nojaoop texHuueckoro pemeHuss ACM, kak MNpaBuiio, MPUBOJAUT K OBICTPOMY BBIBOIY
U3MEPSIONIEro 000pyI0BaHUS W3 HKCIUTyaTalldd Ha dTale HUCIOJIb30BaHUSA, B HEKOTOPHIX
CIIy4asix W Ha dTane MyCKoHalaaku [2].

OyHKIIMOHAIBHAS CXEMa aBTOMATHUECKOW CUCTEMBI KOHTPOJISI BRIOPOCOB MPE/ICTaBIICHA
Ha pUCYHKE 5.3.
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Pucynok 5.3. ®yHKkunoHalIbHAs CXEMa aBTOMaTUYECKOM CUCTEMbI KOHTPOJISI BBIOPOCOB.
Tabmuna 5.1. CpaBHuTenbHas TaOAMLIa OCHOBHBIX XapaKTEPUCTHK HEMPEPBIBHBIX U
NEPUOINYECKUX U3MEPEHUIN

Ne n/m XapaKTepHCTHKA HempepsiBHOE M3MepeHne Teprozuaeckoe
T3MEpPEHN®
1 2 3 4
N3MmepeHne oxBaThIBAET
BCe WJIM OONbUIyI0 9acTh OTYETHl JIOJITOCPOYHOM
1 [Mepuon BEIOOpKH BpEMEHH, B TEYEHHWE KAPTHHBI DSMHCCUH B
KOTOPOTO HPOHUCXOAUT  aTMochepy
BBIOPOC BEILECTB.
PesynbTaTel B peanbHOM
BpeMEHHU npu
HCIOJIb30BAHUU
WHCTPYMEHTaJIbHBIX
INoutu Bceraa pe3yabTaTsl aHAM3AaTOPOB,
2 CKopocTh

B PEaJIbHOM BPEMEHH OTCPOUYCHHBIE PE3yJIbTATHI,

€CIIn HCIOJB3YETCA
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MUHYT, | gac unm 24 gaca
ACM TpebyeT noBepku 1o
CraHzapTHBIC 3TalOHHBIE

CTanapTHOMY MECTObI MOTYT

STaJOHHOMY METOAYy H
. HCIONB30BAaThCA N4
IToBepka u HacTpoiku c
4 MEepUOIUUECKUX
IIPOCIIEKMBAEMOCTh HCIOIb30BAHUEM .
U3MEpEeHUi (pydHbIE WU

cepTU(HHUITUPOBAHHBIX

aBTOMATH3UPOBAHHBIC
STAJIOHHBIX MATCPUAJIOB B

METO/IbI)
UHTEpBAJIC 00CITYKUBAHHUS

[IpoBenenue yTBEPKICHUS
IIpoBenenue yTBepKacHUS

YrBepxaeHnue THna/ ., THIa/METPOJIOTHIECKON
THUITa/METPOIOTUICCKON
METpOJIOrnUYcCKasd aTTCCTAllUU ITPUMEHACMBIX
aTTeCTALlH IPUMEHAEMBIX .
6 aTTecTallusl  CPEICTB N CPEACTB  HM3MEpEHUH;
. CPEeICTB  H3MEpeHUIi;
n3MepeHuit (000pyoBaHUs MIPOBE/ICHUE aTTECTALuU
NPOBE/ICHUE AaTTeCTAlUH
) MOPTAaTHBHOTO
000py10BaHuUs
obopynoBaHUs

B cooTBeTcTBHM C HKOTOTHYECKUM 3aKOHOAaTebcTBOM Pecrybnuku Kazaxcran kaxmaoe
MPOMBILUIEHHOE NPEANPUATHE 0053aHO KOHTPOJIMPOBATh 1 MUHUMHU3UPOBATH BO3JIEHCTBUE
CBOEH JEATEIBHOCTU Ha OKpYyXawllyr cpeay. OIHMM M3 KIHOYEBBIX AaCIEKTOB 3TOI0
KOHTPOJIS SABJISIETCS HENPEPBIBHBII MOHUTOPUHI BBIOPOCOB 3arpsA3HSAIONIMX BEIIECTB B
atMochepy i OpeAnpHUsSTUN, NOANAAAIOUX TIOJ KPUTEPUU, YCTAHOBJIEHHBIE B
AKOJIOTHYECKOM 3akoHojatenbcTBe PecnyOonuku Kazaxcran. [ns 3ddexkTuBHOrO
MOHHUTOPHHTA U O0eCTeueHus! COOI0ICHUSI YCTAaHOBIEHHBIX HOPMAaTUBOB TPEOYETCS] TOUHOE
onpeNieNieHHe U KOHTPOJIb HamboJiee 3HAYMMBIX, TaK Ha3bIBAEMbIX MapKEpPHBIX BEIIECTB,
XapaKTEPHBIX JUJIS Ka)K0ro BUAA MPOU3BOJCTBEHHOM JESITEIHOCTH.

Oo61ue Tpeboanust kK ACM, KOTOpble MPUMEHUMBI K IPOMBILUICHHBIM IPEIIPUITHSM B
Pecny6ninke Kazaxcran:

ACM nomkHa o0ecrnedynBaTh MOJYyYEeHHUE TOYHOM W JOCTOBEPHON aHATUTUYECKOMN
MH(pOpMaLUKU O COAEPKAHUU 3arpsI3HSIONIMX BEIIECTB B BHIOPOCAX B pe3yJbTaTe MPSIMBIX
HENPEPBIBHBIX U3MEpPEHUil B pexume 24/7 B TeueHUe NPOJ0KUTEILHOTO BPEMEHH;

ACM pomxHa OBITH 00OpyJOBaHa CHUCTEMOM OecrnepeOOWHOTO NHUTAHUA,
oOecneunBaronieid paboTy aHaJIUTUYECKOTO OOOpYAOBaHUS B YCTAHOBJIEHHOM pEXKUME B
ABAPUUHBIX CIIy4YasX OTKIFOUECHUS JIEKTPOIHEPTUH;

ACM nomxkHa OBITH YyCTOMYMBA K KOJIEOAHUSM MapamMeTpOB BHEIIHEH Cpeabl U
ajanTUpoBaHa K paboTe B Tra3oBBIX CpeAax, XapaKTEepU3YIOIIHUXCA 3KCTpPeMalbHBIMU
napameTpamu (TemriepaTypa, BIaKHOCTb, HATMUYUE XUMUYECKH aKTUBHBIX KOMIIOHEHTOB);



KoHCTpYKIus ACM noikHa peaycMaTpruBaTh BO3MOKHOCTD ITPOBENCHUSI IEPUOANYHBIX
paboT MO KOHTPOJIIO TOYHOCTH U MOBEPKE aHATTUTUUECKOTO 000PYJOBaHUS;

ACM pnoikHa UMETh CpPEJICTBA CAMOJIMATHOCTUKHU C BBIBOJOM KPUTUUYECKH BaKHOU
uHopmaluu Ha aucmuiel pabodero mecra omeparopa W 00JaaaTb BO3MOMXKHOCTHIO
BAJIMJALUN PE3YIBTATOB U3MEPEHHUI C MX aBTOMAaTHYECKOW KOPPEKTHPOBKOW IPU MOMOIIH
NEPUOUYECKON KaTMOPOBKH aHATMTUYECKOTO 000PYI0BaHUSI B MEKITOBEPOUHBIN MEpUOI;

omoxku/morynmn ACM, ocylecTBISIONIME pacyeT U XpaHEHUEe HHPOpMallUi apaMeTPOB
BBIOPOCOB, TOJKHBI UMETh 3aIUTY, TPEIOTBPAIIAIONTYI0 HECAHKIIMOHUPOBAHHBIN JOCTYII;

ACM nomkHa obecreynBaTh BO3MOXKHOCTh COXPAHEHUSI aHAIMTHUYECKON M pacyeTHOM

uH(poOpMalMK O MapaMeTpax BbIOPOCOB Ha 3amuieHHOM oT jnoctyna AIIU cuctemsl u ee
JaJbHEHIYIO Mepeady Ha yJaJIeHHbIA cepBep MO 3aIUIICHHBIM JIMHUSAM CBSI3U;

ACM nomxkHa 007a1aTh 10CTATOYHON PEMOHTOIIPUTOHOCTHIO.

5.1.1. Tumsl aBTOMaTH3HPOBAHHBIX CACTEM MOHATOPUHTA

ACM coCTOUT U3 CIEAYIOMINX 3JIEMEHTOB:

KOMIUIeKca u3MeputenbHbix KaHaioB (MK), BkiIroyaromero u3MepuTEIbHBIH
ra30aHaJINTUYECKUM KaHajl, HM3MEpPUTENIbHBbIM KaHaldl B3BEIIEHHBIX (TBEpIbIX) YacTHILI,
M3MEPUTEIIbHBIE KaHAJIBI TAPAMETPOB Ia30BOT0 NOTOKA,

BCIIOMOTaTEIbHOT0 000PYAOBaHUS.
NK ACM BkiIO4YaeT JAaTYMK WM aHAIU3aTop, KOHTpojep (IpU HaIUYUU) U
poO0OTOOPHYIO CHUCTEMY (TMPU HATUYUH).

BcnomorarensHoe o0opyaoBanue oOecrednBacT (YHKIHMOHUPOBAHUE BCEH CHUCTEMBI
aBTOMATHUYECKOr0 KOHTpOJis BbIOpocOoB. CTpykrypHble 35ieMeHThI ACM BBITIOJTHSIOT
cieAyromue (QyHKIUUA: HU3MEPUTEIbHBIE KaHAIbl OCYLIECTBISAIOT aBTOMATHYECKHE
HEIpEPBhIBHBIE H3MEPEHUS COJiepKaHUs Ta3000pa3HbIX 3arpsi3HSIOLIMX BEIIECTB, U
B3BEIICHHBIX (TBEPABIX) YaCTHUIl, COJEpPXKaHHUS NAapoB BOJbI (IpU HEOOXOIUMOCTH),
KHCTI0poJia (Tpu HE0OXOAMMOCTH) U NapaMeTPOB ra30BOT0 MOTOKA — TEMIIEPATYPbI, TaBICHHUS
/pa3pexenus, cKopocTr/o0beMHOro pacxona. KoHTpomiepsl NpUHUMAIOT U3MEPUTEIBHYIO
uH(pOpMaIUIO (B TOM YHCIIE, TUarHOCTUYECKYIO HHPOPMAIUIO O COCTOSIHUH U3MEPUTEIBHBIX
KaHaJIOB M BO3HHMKAIONIUX B XOJ€ padOThl OMIMOKax), OCYUIECTBIISIIOT €€ IMEePBUUYHYIO
00paboTKy U mpeoOpa3oBaHue s Iepeayl B CUCTEMY MprueMa U 00pabOTKHU JaHHBIX.

BcnomorarensHoe oGopynoBanue obecrneunBaeT (yHKIIMOHUPOBAHUE CHUCTEMBI
aBTOMATHUYECKOTO0 KOHTPOJISI BHIOPOCOB U COCTOUT M3 Oyioka OecriepeOOMHOro MUTaHMUS,
CPEICTB KOMMYHHUKalUH, KIMMAaTHYECKOI0 000pYy10BaHUs, CUCTEMBI MOJja4ul IIOBEPOYHBIX U
KOHTPOJIbHBIX Fa30BbIX CMECEH U mpouee.

Bce cymectByronue razoananutudeckue UK pasznenstorcs Ha 1e 0oJbIIve TpyIbL:

UK 3KCTpakTUBHOTO TUIIA — C HEMIPEPBHIBHBIM OTOOPOM MPO0 U UX MOCIAEAYIONIEH mogadei
K ra30aHaIn3aTopy;

UK ACM HeskcTpakTUBHOTO THIA — 6€3 0TOOpa Mpod ¢ aHaTU30M ra3a HEeMOCPEICTBEHHO
B ra30X0/I€ C MPUMEHEHHEM, KaK MTPaBUiI0, ONTHYECKUX METOOB.



B cnyuae skctpaktuBHoro ACM mpoOa raza oToupaercst 13 OCHOBHOTO Ta30BOT0O MOTOKA
CHUCTEMOM 0TOOpa POO M OTHPABISIETCS B U3MEPUTEIHHOE YCTPOMCTBO, KOTOPOE (hU3UIECKU
OTZIETIEHO OT TOYKU oTOopa mpoO. [ms atoro Tpebyercs moaxoasiiee 000pyIOBaHHUE IS
otbopa npood, HO MPU HEOOXOIUMOCTH MPOBOJAUTCS CHeIMaibHas 00paboTka OTOMpPAEMOTo
ra3oBoro moToka. B memsx oOecrmedeHuss KOPOTKOTO BPEMEHU OTKJIWKA M H30ekKaTh
BO3MOXXHBIX MOTEPh MPOOBI, MMyTh 0TOOpa MPOOBI OMpeneseTCs] MUHUMAIbHBIM. ['a30BbIe
MpoOOOTOOpHBIE JTUHUU W KOMIIOHEHTHI MU3MEPHUTEIHHOTO YCTPOMCTBA M3TOTOBIICHBI W3
MOAXO/SIIET0 MaTepuasa; ¢ OJIHOM CTOPOHBI, YTOOBI MPEOTBPATUTH KOPPO3HIO, a C IPYroi
CTOPOHBI, YTOOBI M30€XkKaTh pPEAKIHH MEXKIYy MaHHBIMH MaTepuajJaMH U H3MEPSICMbIM
KOMIIOHEHTOM. 30HJbI, GUIBTPHI U TPYOKH OXJIANUTENs] HU3MEPSEeMOro rasza (eciud OH
WCITOJIB3YETCS IS OT/ACIICHUS KOHJIEHCATa) HarpEeBarOTCs 10 TEMITEPaTyPhl BBIIIE TOUYKH POCHI

Pucynox 5.4. Ilpumep ycTpoicTBa /It SKCTPAKTUBHOTO 0TOOpa Mpo0.

B cnyuae neskcrpakTtuBHOM ACM H3MeEpUTENbHOE YCTPOWCTBO YCTaHABIMBAETCS
MoTepeK JIMOBOM TpyObl B IOTOKE Ta3a WK B 4yacTh (n3MepeHue Ha mecte). CienoBaTenbHO
, 0TOOp Mpo6 MeTonoM u3BieueHHus He Tpedyercs. HeakcrpaktuBHas ACM monBepskeHa
BIUSHUIO JPYTUX KOMIIOHEHTOB OTXOJAIIETO Tra3a, ueM u3Binekaemas ACM, Tak kak 0ObIYHO
npeaBapuTelibHas o0paboTka MpoO MpaKTUYECKHW OTCYTCTBYyeT. Hampumep, BbIicoKas
BJIQKHOCTH B MOTOKE OTXOJSIIETO Ta3a MOXKET MOTPebOBaTh UCTOIB30BAHUS H3BIECKAEMOON
ACM. HM3mepenns MpOBOASTCS BO BIAKHBIX YCIOBUSAX M IpH paboueil Temieparype B
mrabdene, 3To He0OX0IUMO YUUTHIBATh MTPU 00pabOTKE JaHHBIX.

C TOUYKHM 3peHUs] TEXHUIECKUX XapaKTEPUCTHK U MPUMEHUMOCTHU HENb3s BBIICIUTD, KAKOU
n3 tunoB ACM sBusgeTcda aydmuMm: o0e cHCTEeMbl 00JIaal0T MPEeUMYIIeCTBAaMU U
HEJOCTAaTKaMU U pelIeHre 00 WX HCIOJIb30BAHUH JOJKHO UCXOIUTH B MEPBYIO OYEpEeb U3



0COOEHHOCTEH TEXHOJIOTMYECKOTO MPOoIecca MPEANPHUATHS U COCTaBa OTXOSIINX Ta30B, U U3
CIIOCOOHOCTH TpeAnpusaTUs win noctaBimka ACM npoBoauTh 00CTyKHUBaHUE, KATUOPOBKY
Y TIOBEPKY, MPHU YCIOBUHU, YTO HE OBLJIO JIOMYIIEHO OIMNOOK MIPH MPOSKTUPOBAHUU CUCTEMBI U
MoHTaxe [28], [29].

Huxe Ha pucynke 5.5 mpencTaBlieHbl BCE M3BECTHBIE THUIBI ra30aHAIUTUYECKHUX
U3MEPUTENIbHBIX KaHaioB ACM.

TA30BBII H3IMEPHTE. TLHBII
KAHAT
|
BE3IKCTPAKTHBHBII
(IN SITU)
(Ge1 oThopa npod)
| |
! ! | !

IKCTPAKTHBHBIII
(¢ otdopos mpod)

bes pazGagnenns C pazbasieHneM Hasmepenns B ceqeHHH Hasmepennd B ToUke
— | Topsamit/ —* B razoxone —* | C ommiM TyaoM
BIAMHEI
NONMoTHEI B i . -
Ly B L s biHe razoxoaa L | C aByma TyaaMu
cyxoil THI :

Pucynok 5.5. Knaccudukanus ra30aHaIUTHYECKUX U3MEPUTENIBHBIX KaHAJIOB.

B Tabmuue 5.2. npeacraBiieHbl KiIrO4YeBble OTIMYMS MeXIy ACM 3KCTpakKTUBHOIO U
HEIKCTPAKTUBHOIO TUIIOB [29].

Tabmuma 5.2. OcHoBHbIe paznuuus Mexay ACM 3KCTpaKTUBHOTO U HEAKCTPAKTUBHOTO
TUTIA

Ne /m ACM 3KCTPakTHBHOI'O THIIA ACM HE3KCTPaKTABHOTO THIIA

1 2 3

Moxet oTOuparh NpoObl B ToOuke MOoXKeT OoTOMpaTh MpoObl B TOYKE
cpenHell KOHIEHTpaLuu CpeiHel KOHIEHTPAN

HekoTopble THIBI 30HAOB MOTYT
Jlerko npoBepsAThH ¢ MOMOIIBIO I'a30B

2 OBITH TPOIYTHI C MCIIOIH30BAHHEM
B OayutoHax
GayIOHHOTO rasa.
3 [IpoObr MoryT OBITH U3MeHEHHI B [IpoOBI HE H3MEHSIOTCS BCIICICTBUC
paMKax mpoOOTOATOTOBKH OTCYTCTBUS MIPOOOITOITOTOBKH
Bpems oTkimka 3aBUCUT OT
Bpems oTKIIHKA 3aBHCUT OT CHCTEMEBI
4 aHaNIM3aTopa, a He OT CHCTEMBI

or6opa pob ot6opa npo6



5 He Tpebyer mompaBkum Ha  TpeOyeT momnpaBKu Ha TEMIIEPATypy
TeMIepaTypy U JaBJICHHE

AHaIN3aTOphl MOTYT MOABEPIaThHCS
BO3JIEHCTBHIO JOXs, Jba, CHEra,
yaapoB MojHu. [HOKOCTE U

BHOpaIus BIMOX0/1a/BO3TyX0BOIA
MOTYT BIIUATH HA BEIpAaBHUBaHUC U
YPOBHH IITyMa

AHanM3aTOpPBl PACIOJOKEHB B
6 OTIENbHBIX mradax c
KOHTPOJUPYEMOH cpenon

YcTaHOBKa MOXET MOTpeOOBaTh
CephEe3HOTO0 TUTAHUPOBAHMS Ha JTaIe

YcranoBka MOJXKET OBITH

7 OTHOCHUTENBHO NMPOCTON Ha (raHIax
MpoeKTUpoBaHus, eciu panee ACM
BO3J1yX0BO/JIa WJIN JIbIMOXO0/1a
He OblTa MpexycMOTpeHa
Boapuiee KOJIMYECTBO MeHnbiee KOJHUYECTBO
8 00CITyKMBaeMbIX KOMIIOHEHTOB  OOCIIy)KHBa€MBIX KOMIIOHEHTOB
CUCTEMBI CHCTEMBI
KomnoHeHTHI cucTeMbl MOTYT ObITh  KOMIOHEHTHI CHCTEMBI MOTYT OBITH
9 OTHOCHUTCIBHO JIETKO OTHOCUTCJIIBHO CJOXHBIMHU HIJIN
OTPEMOHTHUPOBAHB  (HACOCHI, JIOPOTUMH B PEMOHTE WIH 3aMeHe (
KJIaraHbl) Ja3epbl, ONTHKA, 3JEKTPOHHKA)
IIpoOnemMBI  AIIEKTPOONITHYECKHUX
10 [Ipobnemsr ¢ cUCTEeMOW OOBIYHO aHATU3AaTOPOB  MOTYT  OBITH
JIETKO YCTPAHSIOTCS HA MECTe CIIOKHBIMH JJIs YCTpaHEHUs Ha
MmecTe
Hdns  oOChayXMBaHUSA MOXKET
Hdns obcmyXuBaHHS MOXET He moTpeboBaTbcs Oojiee BBICOKHIMA
11 notpeboBaThCcsl  CIeIMalbHOe ypOBEHb TOJATOTOBKH, BBI30OB
o0y4eHue CEpBUCHOM CITy>KObI MJIM BO3BpAT Ha
3aBOJI-M3TOTOBUTEIb
[IpurogHOCTF K HCHONB30BaHHUIO [IPUTOTHOCTE K HCIIOJIB30BAHHIO
yame 3aBHCHT OT COCTOSHHS  BCEH CHCTEMBI MOXET 3aBHCETh OT
12 crucTeMbI POO0OTOOPa, HEKETTH OT BO3MOKHOCTH MPOBEJICHUS
npobjeM ¢ aHaJUTHYECKUMHU  OOCIY)KMBAaHHUS WM HAJIUYUSL
npudopamu 3alacHOT0 aHAIN3aTopa
CTomMOCTh TPHOOPETEHUSI MOXKET
CtouMocTh MpUOOPETEHUsT B  OBITh COMOCTaBUMa C CHCTEMOM
13 cpeaHeM BBIIIE B 2 pa3a, 4eM Yy OKCTPAaKTHBHOIO THMa (B ciydae
CUCTEM HEIKCTPAKTHBHOTO THIIA npuoopeTeHus 3amacHbIX
KOMITOHCHTOB)

5.1.1.1. ACM skcTpakTHBHOrO THIA (C IP0600TO0POM)

["a30aHanmuTUUECKNE U3MEPUTEIIPHBIC KaHAJIBI C CUCTeMaMu (PU3MYECKOro mpobooToopa,
HKCTPAKTUBHOI'O THUIA PA3IMYAIOTCSA MO Crocob0aM U CTeNeHH TpaHcpopmanuu MpoObl B
cUcTeMax MpoOOMOArOTOBKY MEpes1 ee Mmoaaueii Ha BXO/Jl ra30aHaIn3aTopa.

B navane pazutusa 3toi TexHosoruu ACM OblUla KpUTHYECKU TpeOoBaTesibHA K
¢uznueckuM napaMmeTpaM IpoObl: TeMIrepaTypa, COCTaB, AMANAa30H U3MEPSIEMbIX BELECTB U
BlIaxXHOCTh. KommnoneHTsl ACM, B KOHCTPYKLUHMH KOTOPBIX OBUIA MPEAyCMOTpPEHBI
YCTpOWCTBA, MPUBOJAILIME COCTaB M (pu3nyeckue mMapaMeTrpbl NpoObl K 3HAUYCHMSM,
HEOOXOIMMBIM [l TpoBeJAeHUs aHanu3za. HeoOxoauMo y4yuThIBaTh, YTO B MpOILiECCe
TPAHCIOPTUPOBKHU MPOOBI K aHAIM3aTOPAM BO3MOXHBI UCKAXKEHUS U MOTEPH KOMIIOHEHTOB



poOkI, TOATOMY OBUTH pa3pa0dOTaHbl Pa3IMUHbIE TEXHUYECKUE PEIICHUs sl 0ojiee TOUHON
MPEACTaBUTENILHOCTH TIPOO.
KonctpyktuBHO ACM 3KCTpaKTUBHOTO THUIA COCTOUT W3 CIEAYIONIUX OCHOBHBIX
DJIEMEHTOB:
cuctemMa mpobooToopa;
CUCTEMa TPAHCIIOPTUPOBKH H MOATOTOBKH MTPOO;
aHaJIM3aTopHI (Yallle B OTJAEILHOM IIKa(HOM UCIIOTHEHUN);
cuctemMa o0OpabOTKH U nepeadn JaHHBIX.
Ha pucynke HiKe mpejcTaBieHa cXeMa ra30aHaJIUTHUYEeCKOr0 M3MEPUTEILHOTO KaHala
ACM 3KCTpakTUBHOTO THIIA.
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1 — mpo0oOTOOPHBIN 30H, 2 — UBMEPUTETH CKOPOCTH, 3 — U3MEPUTEIb MbUIH, 5 — TaTUYUK
TeMrnepaTypsl, 6 — maTduK aOCOJIOTHOTO JaBlieHHs, 6 — mpoOooTOOpHas JIUHUSA, 7 —
razoaHanu3aTop, 8§ — mkad cOOCTBEHHBIX HYXJ, 9 — cucTemMa MOJrOTOBKHU CKATOTO BO3yXa,
10 — cucrema nepegaun u oOpabOTKU NaHHBIX, 11 — KOMMYHHKAIIMOHHOE YCTPONCTBO, 12 —
OXpaHHO-TIOKapHasi CUTHAIN3ALIMS

Pucynok 5.6. ACM 3KCTpakKTUBHOIO THIIA.

[Ipu nanHOM THIIE U3MEpPUTENBHBIX KaHaToB ACM, razonanusarop, mkad coOCTBEHHBIX
HYXJI, CHCTEMY MOJIFOTOBKH CXATOTO BO3yXa, CUCTEMY Mepenadyd U 00pabOTKH aHHBIX
MTOMEIIAIOT B OT/ICJIbHBIA OJIOK-KOHTEHHED, KaK ITOKa3aHO Ha pUCYHKe 5.7.



Pucynox 5.7. Ilpumep ucnonHenus 6J10Ka-KOHTEHHEpA.
[IpoextupoBanue ACM SKCTpaKTUBHOTO THUIIA TIPEJICTABIISAECT U3 CeOs CIOXKHYIO 3a/a4y,
MMOCKOJIbKY HEOOXOIMMO YUYECTh CIAEAYIONTNe KOMIOHEHTHI [29]:
cuctemMa mpob6ooTdopa U MPOOOTOATOTOBKH: KOHCTPYKIIHS i COCTaB;
oOpaTHBII MPOIYB 30H/1a: KOHCTPYKIIUS U 4aCTOTA;
TPAHCIIOPTUPOBOYHAS JIMHUS: COCTaB, JIJTUHA U TUAMETP;
CHUCTE€Ma MOBEPOYHBIX Ta30BBIX CMECEH M PEryJATOphl JABJICHHUS Ta3a B OaioHaX:
KOHCTPYKIIUS U COCTaB;
KJIaniaHbl ¥ PUTHHTU: KOHCTPYKIIUS U COCTAB;
MaHOMETpHI JIaBJICHUS U BaKyyMa: KaueCTBO;
cUCTeMa KOHJWIIMOHWPOBAHUS BJIATH: XOJIOAWUIIbHAS, pa30aBisroNIas, €MKOCTb,
KOHCTPYKIIUSI U UCTIOJIHEHUE;
CUCTeMa MOJITOTOBKU CKATOT0 BO3/yXa: KOHCTPYKIIUS U COCTAB,;
GUABTPHL: TPYOO OUUCTKU (IS YAAICHHS TBEP/bIX YacTHIl pazmMepoM Oosiee 10 MKM),
TOHKOM OYMCTKH (J1s1 yAaJ€HUsI TBEP/IbIX YaCTUI] pa3MepoM OoJiee 5 MKM);
HACOCBI: MOIIIHOCTb, THI ¥ KAYECTBO;
mkaper COM: pacnonoxenue, TpedoBanus k cucreme OBKB mikadoB, coodbpaxkeHus
0€30MacHOCTH 3aKPBITOTO MIPOCTPAHCTBA, CTAOMILHOCTh TEMIIEPATYPHI;
KOHTPOJUJIEP CUCTEMBI: MPOrPAMMUPYEMbIE JTOTUYECKUE KOHTPOJUIEPHI, PETUCTPATOP
JTAHHBIX WIH MAKPOIIPOIIECCOP IS YIOPSTOUYCHHSI K KOHTPOJISI aBTOMATUUECKHUX (DYHKITHA.
TpeGoBanus K 3IEKTPUUECKOMY OOOPYIOBAHUIO: MPEJOXPAHUTENN, aBTOMATHYECKUE
BBIKJIFOUATENH, PETYJIUpPYIOIIee 000pyI0BaHNE U UCTOUHUKHU OecniepeOoiiHoro nutanus (MbII
).
[ToBepouHble Ta30BBIE CMECHU: PACIOJIOKEHUE, TOUYKAa BBEJCHHS, TPeOOBaHUS K
TpyOOIIPOBOIaM, PETYIISTOPHI U KOJIJIEKTOP, CEPTUPHUITMPOBAHHBIE Ta3bl 0 HEOOXOIUMOCTH,



mkad I Ta30BBIX OAlJIOHOB WJIM 3allkTa OT IIOTOJHBIX YCIIOBHM, oOorpeBaTeib/
KOHJIUIIMOHED 1iKada 1Mo Mepe He0OXO0UMOCTH.
OtnenpbHO HEOOXOAMMO 00ECTICUUTh TPEOOBAHUS K JIMHUHM TPAHCIIOPTHPOBKHU MPOOHI, a
UMEHHO:
MaTepHall TMHUI TOJKEH ObITh KOPPO3UOHHOCTOMKHM;
JIOJIKHA OBITh UCKITIOUEHA KOHJIEHCAIUs TPOOHI;
JOJ>KHA OBITh 0OecTriedeHa TepMETUYHOCTh 0 BCEH JUIMHE;
KOJIMYECTBO COCTMHUTEILHON apMaTyphl JOKHO ObITh MUHUMAIbHBIM;
JIOJKHO OBITh MCKIIFOUYEHO BJIMSHUE (DAKTOPOB BHEIIHEH cpe/ibl Ha TPo0y;
BHEIITHSIS U30JISIMS TUHUU JTOJHKHA OBITh CTOWKOM K YIBTPA(PUOIETOBOMY U3ITYUEHUIO;
BHEIIHSS M30JISIIUS JIMHUU JIOJDKHA OBITh paccuMTaHa Ha JKCIUTyaTaluio Mpu
MaKCUMAJIbHBIX OTPHUIATEIBHBIX W TOJOXHUTEIBHBIX TEMIIEpAaTypax B 3aBUCUMOCTH OT
pEerruoHa yCTaHOBKU;
MEeXaHUYeCKas 3allluTa JIMHUU OT BHEITHET0 BO3JEHCTBUS (BUOpaIMU U IIpoUee);

BHYTPEHHUU AHaMETp JIMHUU JOJKEH ObITh He MeHee 4 MM (TIpeanoYTUTEIbHO

MIpUMEHEHUE TPYOOK C BHYyTPEHHUM JUAMETPOM 4 — 8 MM);
JUTMHA TUHUU J0JKHA OBITh MAaKCUMAaJIbHO BO3MOXHOM 7151 oOecrieueHus: 6ojiee ObICTPOro
OTKJIMKA aHaJIN3aTopa.
5.1.1.1.1. T'a30anammTHYECKHE H3MepHATENbHBIEe kKaHATK ACM c pa36aBiieEreM npoOhI
Texamgaeckoe onvcanue
["azoananutnaeckue n3mepurenbabie ACM, B KOTOPBIX B TIpoiiecce MpoOOmoArOTOBKH
OCYUIECTBIISIETCS paz0aBieHue MPOObl UICXOJHOTO OTXOSIIEr0 ra3a ONnpeeIeHHbIM 00beMOM
YUCTOTO HEUTPATBLHOIO ra3a, Yallle BCEro OUMIIEHHBIM BO3TyXOM (CM. PUCYHOK 5.8).

OcHoBHas npoOnema, cBsizanHasgs ¢ ACM 53KCTpakTUBHOTO THIA, 3aKJIIOYAETCS B
HEOO0XO0AUMOCTH (UIBTPAIIMU U KOHAUIIMOHUPOBAHUS OTHOCUTEIBHO OOJIBIINX 00HEMOB
JIBIMOBOTO Ta3a. DTy MpOOJIEeMy MOKHO B 3HAYUTEIHLHOW CTENEHH H30€XKaTh, UCIOIB3YS
pa30aBIIAIONINE CUCTEMBI, B KOTOPBIX T'a3 3a0HUpaeTcs B 30H]1 MPU HU3KUX CKOPOCTAX MOTOKA,
MHOTJa Ha JIBa MOPSJKAa MEHbIIE, YeM B CHUCTEMaxX YPOBHS ucTouHuka (Hampumep, 0,05
OpOTUB S5 JI/MHH.). DTO O3HAYAET, YTO YACTHI[ s GUIbTpAIlMU OyJIeT MEHbIIE U MEHBIIE
BJIard HEOOXOIUMO OYET YAAIUTh. Y UUTHIBAsI YTO MOTOK OTHOCUTENHHO HU3KUA, YACTHUIIBI C
00JIbIIIeH BEPOATHOCTHIO OYAYT CIEA0BATH MO JUHUSM MMOTOKA ABIMOBOTO ra3a BOKPYT 30H/A,
HE Tonajas B mpoO0OTOOPHBIN 30HI.

Bo3ayx, ucnonb3yemslil st pa30aBiieHUs, OYUINAETCS OT HMHBIX T'a30B, KOTOPHIC
M3MEPSIOTCS, MHau€ BO3HUKAIOT 3HauuTeNbHbIe omnOku. Hampumep, 1 ppm NO B Bo3ayxe
s pas0aBieHuss mpuBeAeT K mokazanuio 100 ppm B cucteme pas0aBieHHS C
kodbdunuentom pazdaBiaeHuss 100:1. AKTUBUPOBaHHBIA yrojb, aJCOPOCHTHI,
OCCKOHICHCAIMOHHBIC CYIIUIKA W JIPYTHE METOJBI OYUCTKU Ta30B OOBIYHO UCIOJIB3YIOTCS
IU1s1 00ECTICYEHHSI YUUCTOTO, CyXOr0 BO3yXa JJII CUCTEMbI pa30aBICHHUS.



Tunuunesie kodpdunnentsr pazdoasienus coctapistoT or 50:1 mo 300:1 [29]. bonee
BBICOKHE KOA()(PUITMEHTHI UCITOIB3YIOTCS JUTSl TOPSIYUX, HACBIIIEHHBIX Ta30BBIX MOTOKOB. [1pu
MOIKJTFOYCHUH pa30aBIISIONICH CHCTEMBI K aHATU3aTOPy HEOOXOAMMO 00paTUTh BHUMaHUE Ha
JUarna3oH W3MEpeHuil aHanu3aTopa. Eciv HamMeHbIIUMM [uamna3oH npubopa JOJDKEH
cocTaBiATh OT 0 10 5 ppm U TpeOyeTcsi U3BMEPUTH 3arpsA3HSIIONIEE BEMIECTBO B JbIMOBOM ra3e
C HOMUHAJIbHOM KOHIeHTpaluen 50 ppm, To koddpdunmeHt pazdasnenus 100:1 nmpegoctaBut
aHanuzaTopy oOpaszel] ¢ koHieHTpauueit 0,5 ppm. Ha TouHOCTh U3MEpEHUN BIUSIOT IIYM U
napeiid mpubopa BBHICOKM B 3TOM YacTH IIKaJbl, CUCTEME YTO JIOMYCKAET CIIOXKHOCTU B
TECTUPOBAHUH Ha OTHOCUTEIbHYIO TOYHOCTb.

JlaBnenue Bo3myxa Juisi pa30aBieHUs TOHKHO OCTaBaThCS MOCTOSHHBIM. MHTETpaTophl
CUCTEM yCTaHOBHWJIM KOHTPOJJIEPHl MACCOBOTO TIOTOKA JJIsl MOACPKAHUS STOTO JaBJICHUS Ha
IIOCTOSIHHOM YpPOBHE.

CymiecTByIOT /iBa TEXHUUYECKHUX PEIlIeHUs KOHCTPYKUUHU razoananutuueckoro MK ACM ¢
pa3z0aBieHuEM IPOOBI:

¢ mojlayeil raza-paz0aBuTenisa BHE ra3oxo/ia (pucyHok 5.8.);

C moJlayeil ra3a-pa30aBUTelIs HEIOCPEACTBEHHO B MPOOOOTOOPHBIN 30H/I.

[TpoGooTOOPHUKH JaHHOTO THUIA CTATKUBAINCH C TPYIAHOCTAMH MPU YCTAHOBKE IMOCIE
MOKPBIX CKpyOOEpOB, TOTOMY UTO OTXOJSIIHNE ABIMOBBIE T'a3bl HACHIIIAIOTCS KAIlJISIMU BOJBI.
Ecnu xamiam BOABI OTAAAOT B 30H] WJIM BOJIa KOHJEHCUPYETCS B 30HJE M3 HACHIIICHHOTO
ra3oBOT0 MOTOKA, GUIBTP U3 CTEKIOBATHI MOKET HAMOKHYTh U OTBEPCTHE MPOOOOTOOPHOTO
30H/a MOET 3aCOPUTHCS. B HOpMaIBbHBIX YCIOBHX, KOTJa 30H HArpEBaeTCs, KAaIlJid BOJbI
JOJIKHBI UCTIAPATHCS ¥ IPOOJIEM C 3aCOPEHUEM HE JIOJKHO BO3HHUKATH. JJ1sl mpeioTBpalieHus
npo0iieM, CBS3aHHBIX C KalUIAMH BOJBI, TpeOyeTcs aJeKBATHBIA KOHTPOJIb TEMIIEPATYPHI.
YyuteiBas JaHHBIN (haKT, MOSIBUIUCH TEXHUYECKHE PEIICHHs C pa3daBiIeHUWEM MpOoObI 3a
npeaesaMu razoxoja.

P




1 — razoxon; 2 — 30H7 AJi1 0TOOpa MPoObI; 3 — yCTPOMCTBO A pa3daBieHus Tpoosl; 4 —
JUHUS TToAa4M pa30aBIeHHOMN MPOObI;, 5 — TMHUS MOAauu ra3a-paz0aBuTens; 6 — yCTpOHCTBO
JUTSL OYMCTKY Ta3a-pa3daButes; 7 — moOyauTenu pacxoaa (Hacoc); 8§ — razoaHaIn3aTop

Pucynok 5.8. Cxema skcTpaktuBHOro razoananutudeckoro MK ACM c pa3zbaBieHuem
POOKI.

K npeumymectBam cuctem ACM naHHOTO THUIA OTHECSTCS Mayiasi YyBCTBUTEIBLHOCTh K
KOJICOaHUSIM COCTaBa ra30BOM CpeJibl B Ta30X0AaX U CHUKEHHBIN PUCK MOBPEXKIACHUS JTMHUN
npo6ooTOOpa 1 aHaIM3aTopa Npu 0TOOPE U aHAIN3€ XUMHUECKU aKTUBHBIX BELIECTB.

K menmocratkam cuctem ACM maHHOTO THIIA OTHOCSTCS:

HEOOXOMMOCTh HarpeBaHus JIMHUU TPAHCIOPTUPOBKU JI0 YCTPOICTBA pa30aBieHus;

YYBCTBUTEIBHOCTh K U3MEHEHUSIM MApaMETPOB T'a30BOM Cpeibl, 0COOEHHO K COJIEP KAHUIO
B3BELICHHBIX YaCTHUI, TPEOYIOIIMX CPEACTB WX yHaleHus IJs n30eKaHUs H3MEHEHHI
00BEMHOTO pacxoja MpoObl U3-3a CHIKEHUSI POHUIIAEMOCTH TPAHCIIOPTHOM JIMHUH;

HEO0OXOAMMOCTb JOMOIHUTENbHBIX KaHAIOB JJI1 U3MEPEHHUS COJIEPKAHUS MapOB BOJBI U
KHUCTIOPO/Ia;

HEO0OXOAMMOCTh KOHTPOJISI KOJIeOaHU 00bEMHOTO pacxo/ia ra30BOr0 MOTOKA, TOCKOJIbKY
Kosie0aHus pacxojia MPUBOAAT K HEKOHTPOIMPYEMOMY M3MEHEHHUIO CTEIEHU pa30aBlIeHUs
poOkI U, CIEAOBATENBHO — K HCKAXKEHUIO PE3YJIbTATOB aHaIu3a Mpoo.

JIOCTUTHYTBIE SKOJIOTHYECKUE BRITOIBI

B CIIA u I'epmanun BHeapenne ACM naHHOrO TUNA MPUBEJIO K 3HAYUTEIbHOMY
CHIDKEHHIO BBIODOCOB B paMkKax OOphOBI C KHCIOTHBIMH JOXJASIMHU, TOBBICHIO
HKOJIOTUYECKYI0 OTBETCTBEHHOCTh MPEINPUATHUA U TMO3BOJIMIO KOJIHMYECTBEHHO OILIEHUTHh
BKJIAJl TPOMBIIUICHHBIX MPEANPUATHI B 3arpsi3HeHHE aTMOC(hEpHOro Bo3ayxa [29].

O6mee noTpediacHrE IEPBUIHOM SHEPTUU

[ToTpebnenue snexkTpo3nepruu Bceit ACM 3KkCTpakTUBHOTO TUIA ¢ pa30aBieHHEM TPOO
Bapbupyetrcss oT 10 go 30 kBT B 3aBUCHMMOCTH OT KOHCTPYKUMH. 3HAUUTEIbHAS 4YaCTh
AIIEKTPOIHEPTUU UCTIONB3YETCS Ha MPOAYB U pa30aBI€HUE YUCTHIM BO3IYXOM.

OKOIOrv4ecKkue MoKa3aTeI U SKCILTyaTal[HOHHBIC JaHHBIC

[Tpumenenue razoananutuyeckoro UK ACM nannoro tuna 3p()eKTUBHO KOHTPOIUPYET
MIPOMBILIIEHHBIE BBIOPOCHI B PA3JIMYHBIX OTpacisiX. PEKOMeHyeTcss mMpoOBOAUTH INIAHOBOE
oOcny>xuBanue u kanuOpoBky ACM nanHoro Tumna He pexe 4 pa3s B ro/l.

Kpocc-memua 3¢ ekt

OTtpunarenbHOro 3pdexra Ha Ipyrue SKOJI0rHUecKUe aclIeKThl HE BBISIBICHO.

IIpumermMocTh

Takue cUCTEMBI IHMPOKO PACHPOCTPAHWINCH, B 4aCTHOCTH, B CIIA npu peanuzaunuu
IporpaMMbl 3alUThl aTMOC(HEPHOr0 BO3AYyXa OT MPOMBIIUICHHBIX BBHIOPOCOB B paMKax
®enepanbHoro 3akoHa "O yucToM Bo3ayxe' M pemieHus MpoOJieM MpeaoTBpalICHUs



KUCIOTHBIX JIOXKAEW u paspymeHuss o30HoBoro cios. B 2000-x romax pgons
razoananutnyeckux MK ACM c pazbaBiaenueM npoOsl B CHIA cocrasisuia okosio 2/3 ot
o011ero KoaudecTBa yctaHoBIeHHBIX ACM.

PaznuuHble oTpaciu MpOMBIIIJIEHHOCTH UCHONB3YIOT razoananurudeckue MK ACM
OKCTPAKTUBHOTO THUIA C pa30aBICeHHEM MPOOBI ISl KOHTPOJS M ONTHMHU3AINKN BHIOPOCOB
BPEIHBIX BELIECTB. JTU CUCTEMbI NPUMEHSAIOTCS B JHEPreTUKE (YrOJbHBIE M Ta30BbIE
AJIEKTPOCTAHIIUN), MPOU3BOJICTBE IIEMEHTA, HedTerazoBoit oTpaciiu (
HedTenepepabaThIBAIONINE 3aBOJIBI U HEDTEXUMUUYECKHUE TPEINPUSATHS), MyCOPOCKHUTAHNH,
HEJUTI0JIO3HO-0YMaXHOW TPOMBIIIUICHHOCTH, METALTYPrUu (CTaJleIUTEHHBIE U I[BETHHIC
METaJIbl), XHMHUUYECKOM TIPOU3BOJICTBE, CTEKOJHHOW, TOPHOMOOBIBAIONIEH U
nepepadaTpIBaroIeii, MUIIEBON U (apMaleBTUIECKON MPOMBIIUIEHHOCTH, U B CEIbCKOM
X035iCcTBE (OMOTra30BbI€ YCTAHOBKH).

OKOHOMMYECKHE OKA3aTeIH

CrouMocTs oxHOro razoasanurudeckoro MK ganHoro tuma cocraBisieT OKOJIO 75,5 MIIH.
teare (=150 000 nmommapoB CIIA). CTouMoCTh HEOOXOAUMOTO JIOMOJHHUTEIHHOTO
obopynoBanus (mKadsl, KOMIpPEecCOpsl U Apyroe) coctasiser okono 50,4 muH. Tenre (=100
Thicsiy goJuiapos CIIIA).

Addexr ot BHEEAPEHUSA

[Tpumenenne razoananutuyeckoro MK ACM nmanHoro tHma mo3Bojser 3G (PEeKTUBHO
KOHTPOJUPOBATH BRIOPOCH BCEX MAPKEPHBIX BEIIECTB, 0003HAUCHHBIX B cripaBouHukax HJIT
PecnyOsinku Ka3zaxcras.

5.1.1.1.2. T'azoanammTH9eckue u3MepuTenbanle kanawsl ACM ¢ ynaneHHeM BlIard u3
mpoOEI (TUIIA "XOJIOXHBIH/CYyXO0i'")

TexHmaeckoe onMcanue

B razoananutudeckux uzmMepuTeabHbix kaHamax ACM tuna "xosoaHbli/cyxoit" nmpobda
ra3za OTOMpAaeTCs C MOMOIIBIO 30H/a U 10 000TpeBaEMOM JTMHUU MOAACTCS B YCTPOMCTBO IS
ynanenuss Biaru. OOBIYHO AITHUM YCTPOWCTBOM SIBJSETCS BCTPOCHHBIA XOJIOAMIBHUK
KOMIIPECCUOHHOTO THUMA WIM XOJOJWJIbHUK, OCHOBaHHbIM Ha mnpuHuune Illenpthe (
TEPMODJIEKTpUUECKHUM A((PEKT, Mpu KOTOPOM MPOUCXOAUT BbIACIICHUE TEIUIa HA CTHIKE JABYX
Pa3IMYHBIX MPOBOJHUKOB MPU MPOXOKIECHUM YEpe3 HUX IJeKTpuueckoro Toka). [locrne
yAaJieHus BJIard npooda MpuBOAUTCS K Temneparype npumepHo 10 3°C u mojgaercs Ha BXOJ
aHaju3aTopa JIsl ONpeAesICHUs COAEPKaHUs 3arpsa3HonuX BemecTB. Huxe Ha pucyHke 5.9.
npejacraniaeHa cxema razoaHanutuueckux MK ACM panHoro tumna.



1 — razoxon; 2 — 30HA Jsi orOopa mpoOwl; 3 — oOorpeBaeMas JIMHUSA A
TPAHCIIOPTUPOBKU TPOOBI; 4 — YyCTPOMCTBO Uil yHalleHHs BJaru (XOJOAWIBHUK); 5 —
razoaHanuszaTop; 6 — IMHUS JJIs yAaJIeHUs KOHJIeHcaTa; 7 — moOyauTelNb pacxoa (Hacoc).

Pucynok 5.9. Cxema skctpakTuBHOrOo razoanainutuyeckoro MK ACM c ynanenunem Biaru
13 IpoOkI (TUna "XoJI0IHbIH/cyxoi").
lNazoananutuueckue UK ACM tuna "xomnomusiii/cyxoit" oOecrnednBaroT OOIBITYIO
rMOKOCTh B BBIOOpE aHAJIM3aTOPOB M YACTO MCIOJIB3YIOTCS, KOrJa pacueTbl BHIOPOCOB
BBITIOJHSIOTCS] HA CyXOM OCHOBE MJIM KOTJIa HEOOXO UM MOHUTOPUHT Pa3IUYHBIX Ta30B. XOTS
ATOT THUIl CUCTEMBI HE TaK CJIOXEH, KaK HEKOTOPbIEC APYTrUe, OH IOCTATOUYHO T'MOKH, YTOOBI
aIalITUPOBATHCS K MHKECHEPHBIM U3MEHEHHSIM MTPU BO3HUKHOBEHUH MPOOIEM C TPUMEHEHHEM

[IpeumymectBamu razoananutudeckux UK ACM tuna "xosoaHbiii/cyxon" sBisieTcs
N (14% 011 (S
MPOCTON MOAYJIBHBIN IU3alH — 3aMEHA U PEMOHT OCYIIECTBIIIETCS CUJIaMU MIEPCOHANA -
omeparopa;
M3MEHEHHUS TEMIIEPATypPbl OTXOIAIINX Fa30B HUKAK HE BIUSAIOT HA PE3YIbTAThl U3BMEPEHUI
, IOCKOJIBKY OHH MPOU3BOSITCSA B OJTHUX U TEX YK€ YCIOBUSIX.
HenocraTtku aHanTMTUYECKUX CUCTEM JAHHOTO THUIIA CIEAYIOLIUE:
1. Cucrema npoOOMOArOTOBKU B JIaHHBIX razoaHanuTudeckux MK MoxeT mpuBHOCUTH
BIIMSIHUE HA COCTaB aHajau3upyemoro rasza. Takue BemecTBa, kak HCI, HF, NH3, NO2, 802

JETKOPACTBOPUMBI U BBIBOASATCS U3 MPOObI YACTUYHO WM TOJTHOCTBIO, IMOCKOJBKY
PacTBOPSIOTCS B BOJI€ WM OTBOJATCS M3 MPOOBI C KOHJIEHCATOM, MCKaXKasi 3HaYeHue mpoo,
YTO HAPYIIAET MPUHIIUI MPEICTABUTEILHOCTH U HEU3MEHHOCTH COCTaBa MPOOKI.

2. Bo3M0XHOCTb 00pa30BaHus CUIIBHBIX KUCTIOT B pe3YyJIbTaTe PACTBOPEHUS B KOHJIEHCATE
xumudecky akTuBHbIX kommnonentos (HCL, HF, NH,, NO,, SO, n apyrue) MoKeT nIpuBecTH

K IIOJITHOMY BBIXOOY YCTaHOBJ'I€HHOI7I CHUCTEMBI U3 CTPOs BCICACTBHUC PA3bCAaHUA KUCIIOTHBIM
KOHACHCATOM IIPOBOJOB, OIITHUYCCKUX 3JICMCHTOB U JPYI'NX KOMIIOHCHTOB.



3. HenpaBuibHbIN 110100p YCTPOUCTB TPAHCIIOPTHUPOBKHU M MOJATOTOBKU MPOOBI MOXKET
MPUBECTU K CHHUXEHUIO TOYHOCTH H3MEPEHHH U TMOJOMKE Tra30aHAJIUTUUYECKOTO
000pyTOBaHUS.

4. HeoO6xo1MMOCTh 3aMepATh COACPKaHUE MApOB BOJbI B OTXOJAIINX ra3ax OTACIbHBIM
aHAJIM3aTOPOM JJI1 KOPPEKTHOT'O pacyeTa BaJOBBIX BEIOPOCOB 3arpsA3HSAIOIINX BELIECTB.

5. I3MepeHune OTHOCUTENbHOW BIAXKHOCTHU B Ta3aX C BBICOKOW KOPPO3UOHHOCTBIO UMEET
BBICOKYIO MOTPEIIHOCT.

JIOCTUTHYTBIC SKOJIOTHYECKUE BRITOIBI
Buenpenne ACM gaHHOTO THNa MPUBENIO K 3HAYUTEILHOMY CHHXKEHHUIO BHIOPOCOB,
MOBBICUJIO AKOJIOTMYECKYI0 OTBETCTBEHHOCTh MPEANPUSATHNA U MO3BOJUIIO KOIUYECTBEHHO
OIICHUTH BKJIaJ MPOMBIIIICHHBIX MPEANPUATHN B 3arpsisHEHUE aTMOC(EPHOro BO3IyXa.
O6mee noTpebincHrE IEPBUIHOM SHEPTUU

[ToTpebnenue anexkTposnepruu Bceit ACM skcTpakTUBHOTO TUIA ¢ pa3daBiieHHEM TTPOO
BappupyeTcss ot 10 mo 30 kBT B 3aBUCUMOCTHM OT KOHCTPYKUHH. 3HAYUTEIbHAs YacCTh
AJIIEKTPOIHEPTUU UCTIONB3YETCS Ha MOJATOTOBKY MPOOKI U YJaJICHHUE BJIary.

OKONOrHYECKNE MOKA3aTEIN U HKCILTyaTaliIOHHBIC JaHHBIC
[IpumeHeHuEe razoaHaIMTUYECKOrO HM3MEpUTENbHOro kaHaia ACM paHHOro THma
103BOJISIET A (PEKTUBHO KOHTPOIUPOBATH MPOMBIIICHHBIE BEIOPOCHI B pa3IUYHBIX OTPACIAX.
PexomenmyeTcst MpoBOAUTH IIAHOBOE 0OCTykuBaHUe U KanmnOpoBKy ACM naHHOTO TUIa HE
pexe 4 pa3 B roj.
Kpocc-memua 3¢ dpextsr
OTtpurarenbHoro 3¢ dexra Ha APyTrUe IKOJIOTUYECKUE aCTIEKThl HE BBISBJICHO.
IIpumMerMOCTD
HaubGonpmee npuMmenenue razoananurudeckue MK ACM tuna "XomomaHbli/cyxon"
MONYYHIN B CHCTEMax acmupanuu, rie Heodxoaumo kontponuposats CO, CH, n

B3BCIICHHBIC BEIIIECTBA, U B TA30BBIX KOTJIaX.
Hannsii Tun UK ACM criocobeH 3amepsits pactBopumsle Bewectsa (O,, CO, CO,, CH,,

NO), u B HebombImHX KOMMYecTBax HepacTBopuMsbie (NO,, NOx, SO,).

OKOHOMMYECKHE IOKA3aTeIA
CrouMocTs oaHOro razoananurudeckoro MK maHHoro Tuma cocTaBisieT OKOJO OKOJIO
35,3 muH. tenre (=70 000 pomnapoB CIIIA). CtoumocTh HEOOXOAUMOTO JOMOJTHUTEIBLHOTO
obopynoBanus coctapisier okoio 50,4 muH. Tenre (=100 teicsy noutapos CIIA).
Haubonee 6roxeTHBIE pELICHUS PU 3aKyTe U SKCILTyaTalluu.
AddexT oT BHEAPCHUS
[Ipumenenne razoananutudeckoro MK ACM pannoro tumna mo3BossieT 3QPeKTUBHO
KOHTPOJIMPOBATH BBIOPOCHI MHOTHUX MapKEPHBIX BEIIECTB, 0003HAYCHHBIX B CIPABOYHUKAX
HAT Pecny6nuku Kazaxcran.



5.1.1.1.3. I'azoaramrraeckne UK ACM c yznaneHHeM BiIard u3 npoOk! (Tuma "ropsamii/
BJIQ)KHBIN")
TexHHYIeCKOe OMMCaHue
B razoananmutuyeckux UK ACM tuna "ropsiumii/BiaxkHsii" mpo0da OTXOJAIIEro raza
MOJACTCSA B TOPSYEM BHJE MOCPEACTBOM O0OTpEeBaEcMON TPAHCIOPTHOW JIMHUHM HA BXO
razoaHajim3aTopa, KOTOPBIM UMeeT 000rpeBaeMyI0 U3MEPUTENIBHYIO SUCHKY.
B cucremax NaHHOTO TUMa UCHOJB3YETCS METOJ MH(GPAKPACHOU CIEKTPOMETPUU C
dypre-npeodpa3zoBaHreM, KOTOPBIH IMO3BOJISIET OINPEACNISTh COACPKaHUE HECKOJIbKUX
3arpA3HAIOLIMX BEIIECTB B MHOTOKOMIIOHEHTHOM Ia30BOM CpeJie.

2

A~

1 — razoxon; 2 — 30HA 1 otbopa mpoObl; 3 — oborpeBaeMasi JTUHUSA IS
TPAHCTIOPTUPOBKH MPOOBI; 4 — razoaHanu3arop; 5 — o0y auTeNb pacxoaa (Hacoc).

Pucynox 5.10. Cxema skcTpakTuBHOTO razoanaiutuiaeckoro UK ACM 06e3 pazbaBieHus
poObI — "TOPSIUYNIA/BIIaKHBIN" aHATU3.

Kax Bunno Ha pucynke 5.10., y razoananutuyeckux UK ACM Ttuna "ropsianii/BiakHblil"
MEHbIIIEE KOJMYECTBO DJIEMEHTOB M3MEPUTEIbHOW CHUCTEMBl MO CpPaBHEHUIO C
razoaHanutudeckumMu MK ACM Ttuma "XomogHsri/cyxomn".

JIJist cucTeM AaHHOTO THUIA XapaKTepHO MUHUMAIIbHOE ITpeoOpa3oBaHue MPOObl — TOIBKO
B3BEIICHHBIC BEIIECTBA YAANAIOTCS Ha BXOJIE B AHAIUTUYECKYIO STUEHKY (PUIbTpoM rpyOoi
OUYHUCTKH.

TemnepaTypa B HarpeBaTeJlbHOW JIMHUM JIOJKHA BCErja ObITh BBIIIE TOYKU POCHI Ha
OPOTSKEHUM BCEH JIMHUM ISl U30ekaHusl BBIMAJCHUS KOHAEHCATa, KOTOPBIA MOXET
MPUBECTH K 3aCOPEHUIO JIMHUUM M BBIXOAY M3 CTposi Bced cucTeMbl. Temmeparypa
o0ecrnieunBaeTcs OJJMHAKOBOI Ha MPOTSKEHUU BCE HarpeBaTebHON JTUHUM (OOBIUHO BBIIIE
180 °C), mockoJibKy pa3HHIla TEMIIEpaTyp Ha Pa3UYHBIX Y4acTKaX MOXET MPUBECTH K
HCKaXKeHHUI0 mpob [29].



CrenyeTr y4uThIBaTh, YTO €CJIM HArpEBATEJIbHBIE KOMIIOHEHTHI I'a30aHAIIUTHYECKOTO
n3MepuTenpHoro kanaga ACM maHHOro Tvna BBIMAYT U3 CTPOS, TO 3TO MOXKEM IIPUBECTHU K
BBIXOJly M3 CTPOs BCEM CHUCTEMBI BCIEICTBHUE KOPPO3HMM, 3aCOPEHUs WIIM HOBPEKICHUS.
CooTtBeTcTBEHHO, cuctema razoanainutuiaeckoro MK ACM pomxHa ObITh CKOHCTpYHUpOBaHa
TakuM 00pa3oM, YTOOBI B CiIyyae OXJIAKJEHUS CUCTEMBI H3-3a TaKUX COOBITHUM, Kak
OTKJIFOUEHHUE AIEKTPOIHEPIUU WIIM BBIXOJ U3 CTPOSI HArpeBaTelsd, TEXHUKAa aBTOMAaTHUYECKU
OTKJIIOYAJIACh U MPOAYBAIACh YUCTHIM, CYXHUM BO31yXOM HJIM a30TOM.

JIOCTUTHYTBIC SKOJIOTHYECKUE BRITOIBI
Bueapenne ACM mnpuBeno K 3HAYUTEIbHOMY CHHXKEHUIO BBIOPOCOB, MOBBICHIIO
DKOJIOTUYECKYI0 OTBETCTBEHHOCTH IPEANPUATUNA WU IIO3BOJUIO KOJIWYECTBEHHO OLCHHUTH
BKJIAJl TPOMBIIIUICHHBIX MPEANPUATHI B 3arpsi3HeHHE aTMOC(HEPHOTO BO3AyXa.
O6mee noTpebincHrE IEPBUIHOM SHEPTUU
[ToTpebnenue anexkTposnepruu Bceit ACM skcTpakTUBHOTO TUIA ¢ pa3daBiieHHEM TTPOO
BappupyeTcss ot 10 mo 30 kBT B 3aBUCUMOCTHM OT KOHCTPYKUHH. 3HAYUTEIbHAs YacCTh
AIIEKTPOIHEPTHH UCIIONB3YETCSl Ha MOATOTOBKY NMPOOBI M HArpeBaHWE TPAHCIOPTUPOBOUHOMN
JIMHUH.
OKOJIOrHIeCKHe MOKA3aTeIA 1 SKCIUTyaTalfAOHHEIC JAHHBIC
[Ipumenenue razoananuruueckoro MK ACM no3zBosisieT 3pheKTUBHO KOHTPOIUPOBATh
MPOMBIIIIJIEHHBIE BBIOPOCHI B Pa3IMYHBIX OTpacisx. PekomMeHayeTcss MpoBOIUTH IJIAHOBOE
oOcny>xuBanue u kanuOpoBky ACM nanHOro THna He pexe 2 pa3s B ro/l.
Kpocc-memua 3¢ dpextsr
OTtpurarenbHoro 3¢ dexra Ha APyTrUe IKOJIOTUYECKUE aCTIEKThl HE BBISBJICHO.
IIpumMerMOCTD

Haubonbmee npumenenne razoananutudeckue MK ACM Ttuna "ropsuunii/BiakHbiii"
nonyunsin Ha yrouabHeIX TOL[ m I'POC, mpeanpusatusx HepTEeXUMHUHU, METAIITYPTHH,
IIPOU3BOJICTBA LIEMEHTA, YCTAHOBKAX I10 C)KMUTAHUIO OTXOJIOB.

lNazoananutnueckue MK ACM pannoro tuna cnocooHsl u3mepsatb pactsopumbie (HCI,
HF, NH3, HZO’ NO2, N20, SOZ) U HEPaCTBOPHUMBIE (02, CO, COz, CH4, NO, CxHy)

BEILECTBA.
[IpeumymectBamu razoananutudeckoro MUK ACM Ttuna "ropsunii/BnaxxHelil" sBISIOTCS:
00JIbI10€ KOJIMYECTBO OJHOBPEMEHHO U3MEPSAEMBIX 3arpsA3HSIONINX BEIIECTB;
U3MEPEHHE BIAXKHOCTH OTXOSIINX Fa30B B TOM ke MPUOOPE;
OTCYTCTBHUE BIIMSHHUS MPOOOMOATOTOBKY Ha MTOKA3aHUSI CUCTEM;

OTCYTCTBUE PHUCKa yJIaJleHUs U3 MPOObl BMECTE C BJIArol XUMHYECKH aKTUBHBIX
KOMITOHEHTOB M 00pa30BaHusl KOHJIEHCUPOBAHHBIX CPEJI, YTO MOJOKUTEIBHO CKa3bIBa€TCA HA
MPOJIOJIKUTENBHOCTH MPUTOJHOCTH JIJIs1 pa0OThI ra30aHATIMTHYECKOTO0 000pYy10BaHHUS;

BO3MOKHOCTh U3MEPEHHS BBICOKUX KOHLIEHTPALIMIT KOPPO3UOHHBIX Ia30B.
Henocrarkamu razoananurnyeckoro UK ACM Ttuna "ropsianii/BiaskHbIi" SBISIFOTCS:



HEOOXOMMOCTh CTaOMIBHOTO MCTOYHUKA TMOJTOTOBICHHOTO CKAaTOTO BO3/yXa, YTO
MOTpeOyeT YCTAaHOBKH JOTMOJHUTEILHOTO KOMITPECCopa WM PeCUBEPA;
HEO0OXOMMOCTh 00eCTIedeHUs] KOHTPOJIS BRICOKOW TEMITEPaTyphl JUTsl BCEX KOMIIOHEHTOB
UK.
OKOHOMMYECKHE TOKA3aTEIA
CroumocTb oj1HOTO TazoanHanuTuueckoro MK nanHoro tumna Bappupyercs okojao 75,5 MIIH
terre (=150 000 mommapo CIIA). CtouMocTh HEOOXOAUMOTO JOMOJHUTEIBHOTO
obopynoBanus coctasisier 0koio 50,4 muH. Tenre (=100 teicsy nomapos CIIA).
Addekr or BHCAPCHUSA
ITpumenenne razoananutuyeckoro MK ACM nmanHoro trmna mo3Bojser 3G (PeKTUBHO
KOHTPOJIMPOBATh BHIOPOCHI BCEX MapKEPHBIX BEIIECTB, 0003HAUYCHHBIX B cripaBouHukax HJ[T
PecnyOnuku KazaxcraH.
5.1.1.2. ACM geakcTpakTHBHOrO THIA (6€3 mpobooTdopa)
TexHm9IeCKOE OMICaHNe
HekoTopsie orpaHuydeHusi, CBSI3aHHBIC C Ta30aHATUTHUYECKUMHU H3MEPHUTEIHLHBIMU
ka"HamamMu ACM 3KCTpakTUBHOIO THUIIA, pUBENU K pa3zpadorke ACM HE3KCTpPaKTUBHOTO
THIA, KOTOPHIC MPOBOJAT U3MEPCHUS XUMHUUCCKUX U (DU3UUECKUX MapaMeTPOB OTXOASAIIUX
ra3oB HEMOCPEICTBEHHO B Ta30X0/IE.
MonHuTOopuHT BEIOPOCOB 6€3 HEOOXOIUMOCTH MIPEABAPUTEILHON TTOATOTOBKH OTXOISIIINX
ra3oB IMpHBEJ K IepBOHAYAILHOW pa3pabOTKe CHCTEM HEIKCTPAKTUBHOTO THma. B
MOAXOISAIIMX YCIOBUSIX MOJI00OHBIE CUCTEMBI MOTYT U3MEPSTh KOHIIEHTpAIUU 02, NOu SOZ'

Ha pucynke 5.11. Huxe npeacrtaBieHa o01asi cXxeMa YCTaHOBKH U (PYHKIMOHUPOBAHUS
razoananutudeckoro MK ACM 06e3 mpobooTbopa — Ha JokamsHOM ydacTke ("B Touke') ¢
OJIHOJTYYEBbIM MCIIOJHEHUEM.

Koncrpykuus razoananutuueckoro UK npearnonaraer Haaudue CriequalibHOTO 30H1A, B
KOTOPOM 00€cCIeunBaeTCsd KOHTAKT M3JIy4YEeHHUs C aHalM3UPYeMO#l ra3oBOil cpefoil Ha
OTHOCHUTENFHO HEOOJIBIIIOM YYacTKe Ta30Xxo0/a. B maHHOM ciyyae mpoCieKMBaeTCsl aHAIOTHsI
¢ Qu3znueckuM nMpooooTOOPOM aHAMU3UPYEMOM Cpellbl, KOTOpas peaju30BaHa B CUCTEMAX C
npoboordopom. K nocromncTBam Takoro poja razoananutudeckoro MK ACM otaecsTcst
KOMITAKTHOCTh KOHCTPYKIHH, TOCKOJIbKY UCTOYHUK U3JIYYEHUS U €r0 MPUEMHUK HAXOATCS B
OIHOM OJIOKE, U BO3MOXHOCTb TOYHOI'O MO3MIIMOHUPOBAHUSA MECTOIOJIOKEHUS TOUKHU
MIPOBEICHUS U3MEPEHUN.



1 — razoxon; 2 — ucrounuk MK-uznydenns; 3 — mopopotHbiit punbtp 1 UK-uznydenus;
4 — npuemauk UK-u3nyuenus; 5 — nmuH3a; 6 — NOPUCTHINA HAIIOJHUTEND; 7 — OTpa)XKaTeb.

Pucynok 5.11. ACM He3KCTpaKTUBHOIO THIA C U3BMEPEHUEM B TOUKE.

Ko BTOopomy Tumy HeskcTpakTuBHbIX razoaHanuTudeckux MK ACM oTHOCATCS CUCTEMBI,
C TIOMOIIBbIO KOTOPBIX MTPOBOJAT U3MEPEHHUS B CEUCHMU Ta3oxoja (pucyHku 5.12. u 5.13.).

Cucremsbl, o0ecrieynBaroie IByKPaTHBIM KOHTAKT U3IyUEHHUs C aHAJTU3UPYEMON ra30BOM
cpenoii, 001a1ar0T 0oJiee BEICOKON TOYHOCTBIO 110 CPABHEHUIO C OAHOIYYEBBIMU CUCTEMAMH,
OJIHAKO OHM UMEIOT 0o0Jiee BBICOKYIO CTOMMOCTb M MEHBIIYIO HAJEXKHOCTh BCIIEJCTBHE
HAJIUYUS  JOTOJHUTEIbHBIX YYBCTBUTEJIBHBIX JJIEMEHTOB ONTHYECKOU CXEMBI,
MOABEPrarolINXCs CYIIECTBEHHBIM MEXaHUYECKUM BO3JICHCTBUAM B IIPOLIECCE IKCILTYaTALIUH.

B nenom, ACM ¢ HedKCTpakTUBHBIMM razoanautuueckumu MK mo cpaBHeHUIo

HKCTPAKTUBHBIMU CUCTEMAaMH, BKIIOYAIOT CUCTEMbI (PU3UUYECKOT0 0TOOPa M TPAHCIIOPTHPOBKH
po0, 00aIal0T HAUTYyYIIMMHA METPOJOTUUECKUMHU XapaKTePUCTUKAMU, MOCKOJbKY Y HUX
OTCYTCTBYIOT  JOINOJHHUTEIbHBIE TMOTPEIIHOCTH  HU3MEPEHUN, CBA3aHHBIE C
(YHKIITMOHUPOBAHUEM CHCTEM ITPoO00TOOpa 1 MPOOOIOATOTOBKY [28].

Henocratkom ACM ¢ HeskCTpakTUBHBIM razoanainutuueckum UK sBiagercs
OTrpaHUYEHHBIN Ha0Op OJHOBPEMEHHO ONPENENSIEMbIX 3arpA3HSIONINX BEIIECTB, KOTOPHIH,
KaK IIPaBWIIO, IIPEJICTABIIEH ABYMS-TPEMS BEILIECTBAMM.

K npenmymiectBam razoananurnueckoro MK ACM He3KCTpaKTUBHOIO THUIIA OTHOCSTCS
CIelyIoLee KPUTEPUH:
OTCYTCTBHUE JOMOJIHUTENIBHBIX MOTPEIIHOCTEN, CBA3aHHBIX C TPAHCIOPTHUPOBKOU M
MOATOTOBKOM MIPOOHI;
MHUHUMAJIBHOE BpEeMsl OTKJIMKA, YTO TAKXKE BaXKHO JIJII KOHTPOJS TEXHOJIOTHYECKOTO

Imponecca,



OTCYTCTBHE ITPOOOIIOATOTOBKH — MEHBIIIE 3JIEMEHTOB HEOOXOIMMO OOCITYKUBATh.

tan

I —razoxon; 2 — HICTOYHHK W3IIYyYEHHUs; 3 — NEIUTEND Jy4ad; 4 — IETEKTOp CPaBHEHUS; 5 —
JIETEKTOP
Pucynok 5.12. BapuaHT HCHOJHEHHS OJHOJNYYEBOTO HEIKCTPAKTUBHOTO
razoaHasurnyeckoro UK ACM.

K nenocratkam razoanamutudeckoro MK ACM HEIKCTpakTHBHOTO THUIIA OTHECATCS
cleqyronee:

1. Bo3MOXHO M3MEpEeHHE TOJIBKO HECKOJbKUX KOMIIOHEHTOB B OJHOM IpuOOpe —
TpeOyeTCsl HECKOJIbKO IaTUHKOB.

2. ObopyoBaHUE yCTaHABIMBAETCS HEMOCPEICTBEHHO Ha IUIOIIAJKE, YTO BJICYET 3a
co00l BO3JIEHCTBUE PA3IMYHBIX MOTOAHBIX (DAKTOPOB, TAKUX, KaK J0XKIb, CHET, TEMIIepaTypa
U BJIQXHOCTh. Takke HEOOXOJAMMO YYMTHIBaTh BHOpAIUIO, KOTOpas MOXET BO3HUKATh B
npoiiecce paboTbl 00OPYIOBAHUS WIM M3-3a BHEUIHUX (akTopoB. Ecim obopynoBanue
YCTAHOBJIEHO Ha BBICOTE, 3TO YCJOXKHSET ero OOCIy>KMBaHHE M KaluOpOBKY, Tak Kak
Tpedyercs crenualbHOe 000pYJIOBaHHE M Mephbl 0€30MaCHOCTU JI JOCTyNa K TaKuUM
YCTAHOBKaM. JTO MOXET NMPUBECTU K YBEJIWYEHHIO BPEMEHU M 3aTpaT Ha TEXHUYECKOE
o0cITyKUBaHUE.

3. B ciyyae na3epHbIX CUCTEM TeMIIepaTypHbIe KOJeOaHUsi MPUBECTU K W3MEHEHHIO
PACCTOSIHUS U IBXKEHHIO MEXy U3JTydaTeeM U IPUEMHUKOM.

4. IlpreMHHK U U3Ty4yaTelb T0JKHBI ObITh CMOHTUPOBAHBI CTPOT'O HA OJHOM JIMHUH.
5. OnrTuka nojasepraercs BO3AEHCTBHUIO JHIMOBBIX Fa30B.



6. MmeroTcst orpaHUyueHUs IO TEMIIEPATYPE, CONEPKAHUIO MTBUIH, KUCIIOTHON TOUYKHU POCHI
OTXOJSIINX rasa.
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I —rasoxon; 2 — HICTOYHHK M3IIYyUYEHHUS; 3 — NEIUTENb Jy4ad; 4 — IETEKTOp CPaBHEHUS; 5 —
IEeTEeKTOP; 6 — pedIIeKTOp /ISl yCTAaHOBKHU HYJIEBOW TOUKH; 7 — OTpakaTeib

Pucynok 5.13. ACM He3KCTpaTUBHOIO TUIIA C U3MEPEHUEM B CEUEHHH (BapUaHT C JBYMS
JTy4amu).

JlaTunKy yCTaHaBIMBAIOTCA Ha ABIMOBYIO TpyOy WMIIM BO3yXOBOJ, YCIOBHUSI B MECTE
YCTAaHOBKH OYeHb BaXHBI. [Ipu Hammuuu BuOpanuu ApIMOBOM TpyOB! Win Bo3ayxoBoaa MK
ACM HE’KCTpaKTUBHOTO THIIA MOTYT HUCHBITHIBaTH MpoOieMbl B paboTe, OCOOEHHO
ANEKTPOONTUYECKHE CUCTEMBbI. BuOpanus MoxeT ocaaOuTh WM HApYUIUTh BbIPABHUBAHHE
ONTHYECKUX KOMIIOHEHTOB U OCIA0UTh IUIATHI U AJIEKTPOHHBIE KOMIOHEHTHI. [ JUIMHHBIX
30HJI0OB BUOpPAIIMM B COUYETAHUHU C U3MEHSIOLIMMHUCS CKOPOCTSMHU OTXOJSIIEro raza MOTYT
BbI3BaTh KOJIEOAHUS CaMOro 30HJa W MPUBECTH K TPEUIMHAM MIH APYTHUM CTPYKTYpPHBIM
MTOBPEKICHUSM.

Bricokue okpyskaroliue TeMmIrepaTypbl WiIH IMIHPOKUE KoJieOaHUsI TeMIlepaTyp Takxke
BIIMSIIOT Ha AJIEKTPOHUKY M ONTHKY, YCTAHOBJIEHHBIE HA JBIMOBOU TpyOe. KuciaoTHele ra3nl B
OKpY>KalollleM BO3JyX€ BIMAIOT Ha INIOXO CKOHCTPYMPOBAHHBIE KOPIIyCa MHCTPYMEHTOB, a
KOHJICHCUPOBAHHBIE KHUCJIOTHBIE Ta3bl B OTXOJAIIEM TIa3e CIOCOOCTBYIOT OBICTPOMY
KOPPOJAUPOBAHUIO JATUYMKOB. B HEKOTOPBIX CIydasX MOKET NOTPeOOBAThCSA UCIOJIb30BAHUE
KOPPO3UOHHOCTOMKHX CILJIABOB.

JOCTHTHYTBIC SKOJIOTHICCKHAE BEITOIBI



Buenpenne razoananutuueckux MK ACM npuBeno K 3HAYUTEIbHOMY CHUKEHUIO
BBIOPOCOB, MOBBICHJIO 3KOJIOTUYECKYI) OTBETCTBEHHOCTh MPEANPUSITHNA M IMO3BOIUIO
KOJMYECTBEHHO OLEHUTH BKJAJ IPOMBIIUIEHHBIX MNPEANPUATAN B 3arpsi3HECHHE
aTMOC(EpHOro BO3/1yXa.

O6mee noTpebiacHYE IEPBUIHOM SHEPTUU
[ToTpebnenue snexkTpoanepruu Bceit ACM skcTpakTUBHOTO TUIA ¢ pa3daBiieHHEM TPOO
Bapbupyerca ot 10 1o 20 kBT B 3aBUCUMOCTH OT KOHCTPYKIIUH.
OKOJIOrHYECKHE MOKA3aTEeIA 1 SKCIUTyaTalTAOHHEIC JaHHBIC
[Ipumenenue razoananuruueckoro MK ACM no3BoisieT 3pheKTUBHO KOHTPOIUPOBATh
IPOMBIIIIJIEHHBIE BBIOPOCHI B Pa3IMYHBIX OTpacisx. PekomeHayeTcs MpoBOJIUTH IJIAHOBOE
oOcnysxuBanue u kanuOpoBky ACM nanHoro Tuna He pexe 2 pa3s B ro/l.
Kpocc-menmua 53¢ dpexts
OTtpurarenbHoro 3¢ dexra Ha APyTrHUe IKOJIOTUYECKUE aCTIEKThl HE BBISBICHO.
IIpumMerMMOCTD
UK ACM npuMeHstoTCsl B AJIEKTPOCTAHIUAX (YTOJIbHBIX M Ta30BbIX), HA IIEMEHTHBIX U
M3BECTKOBBIX 3aBOJAX, MYCOPOCKHUIaTeIbHBIX YCTAHOBKAax, B He(TerazoBou
MIPOMBITIIUIEHHOCTH (HedTenepepadaThIBaronie 1 HeTeXUMUYECKHUE 3aBOJIb), METALTYPrUH (
CTaJIeIMTENHbIE U I[BETHBIE METAJUIbl), LEJUTIOJI03HO-0yMakKHOM, CTEKOJIbHOW U XUMUYECKON
MPOMBINIUICHHOCTH, ¥ B TUIIEBOH, (DapMalieBTUIECKON U CeThCKOXO03IUCTBEHHOM OTPACIIAX.
UK ACM pnanHoro Tumna o0ecrneuyrnBaroT TOYHOE U ONIEPAaTUBHOE U3MEPEHHE BRIOPOCOB TaAKUX
BEIIECTB, Kak 802, NOX, CO, COz, PM u JIOC, 4To no3BOJSE€T CBOEBPEMEHHO MPUHUMATh

MEpbl MO CHHXXEHHIO BBIOPOCOB, ONTHUMHU3UPOBATH MPOU3BOJCTBEHHBIE MPOLECCH U
COOJII0/IaTh HKOJIOTUYECKHUE HOPMBI.
OKOHOMHYECKHE IIOKA3aTEeIA
CroumocTh ogHOro razoananutudeckoro MK nanHoro tumna npumepHo oT 75,5 MIIH.
tenre (=150 000 nomtapos CIIA).
Addexr oT BHEAPEHUS
[Ipumenenne razoananutuyeckoro MK ACM pannoro tumna mo3BossieT 3GPEeKTUBHO
KOHTPOJUPOBATHh BHIOPOCHl MHOTHX MapKEPHBIX BEIIECTB, 0003HAUYEHHBIX B CIPABOYHHKAX
HAT Pecnyonuku Kazaxctan (T1aBHBIM 00pa3oM B3BEIICHHBIX BEIIECTB), U (PU3HYECKHE
napameTpsbl.
5.1.2. TexHUKH MOHMTOPDHHIA M ONpPEAEICHHUSA COACPKAHHIA KOMIIOHCHTOB B
ra30BO3AYIIHOI CMECH BRIOpPOCOB
Jnst u3MepeHuil coaepkaHusi KOMIOHEHTOB ra30BbIX CPEJ UCIOIb3yETCS MHOKECTBO
(UBUKO-XUMHUYECKUX METOJIOB, KOTOPBIE M0 CBOMM BO3MOYKHOCTSIM OTBEYAIOT TPEOOBAHUSM,
MPEIBbABISAEMBIM K U3MEPEHHUSIM C HUCIOJb30BAHUEM aBTOMATHYECKUX HM3MEPUTEIbHBIX
CUCTEM, HaJC)KHOCTU (DYHKIIMOHUPOBAHUSI TEXHUYECKUX CPEJICTB B HEMPEPHIBHOM PEXHME,
JOCTOBEPHOCTH PE3YJbTATOB H3MEPEHUH, BO3MOXHOCTH aBTOMATH3ALMU MPOLEAYPbI



M3MEpEeHUl u mnpoyee. bonbias 4acTh 3TUX METOAOB OTHOCUTCS K ONTUYECKUM METOAaM,
OCHOBaHHbIM Ha 3akoHe byrepa-JlamOepra-bapa, cBs3pIBaroIeM MOIJIOIIEHHE CBETa C
KOHIEHTPALMEN MMOTJIOMIAOIIETO BEMECTBA. B 3aBUCHMOCTH OT JUIMHBI BOJIHBI MTOIJIOIIAEMOT0
u3JlydyeHus: B ontudeckux razoanHanutuueckux MK ACM Haunbosee 4acTU HCMONb3YIOTCS
MeToAbl u3nydeHus B Y D-auanazone, Buaumont obnactu u MK-nmmamazone B BapmaHTax
HeaucnepcuonHoi, nuddepeHnuansioil u dypbe-cnekTpockonuu. Kpome ontuyeckux
METOJIOB UCIIOIB3YIOTCS TAKXKE DIEKTPOXUMUUECKUE, XpoMaTorpadhuueckue METOIbl, METO/T
CIEKTPOMETPUH HOHHOW MOJABUKHOCTU U Jipyrue [30].

Metonasl ceptuduimpoBannoin ACM niis Hanbosiee paclipoCTpaHEHHBIX 3arpsi3HUTEIICH
BO3JIyXa KPAaTKO U3JIOKEHBI B Ta0uIE 5.3.

Tabmuma 5.3. Metoasr ceptudunupoBanroir ACM mis Hanbonee pacrpoCTpaHEHHBIX
3arpsi3HUTENEH BO3TyXa

Ne o/ 3arpssHATEIH ‘Meroasr MOHATOPHHTa
1 2 3
FTIR (uadpakpacHas

CIIEKTPOCKOINHUSI HAa  OCHOBE

npeobpasoBanusi dypre), NDIR (
| NH HEJIMCTIEPCUOHHBIN MH(pPaKpacHBII
meton) ¢ GFC (rasoBslii uabTp
koppemsun), TDL (HacTpanBaemas
CHEKTPOMETPHUSA  TOTJIOMICHHUS
JIMOJTHOTO Jiazepa)

FTIR (vadpakpacuas
CIIEKTPOCKOIHSI HAa  OCHOBE

2 CO npeoOpazoBanns Dypre), NDIR (
HEUCTIEPCUOHHBIN MH(paKpacHbI
METO]T)

OcnabieHne Wi paccestHue CBETa,
TpuOO3NeKTpUIecKIid dPPeKT (T.e.
3NIEKTPU3aLUs 30HAA, BBI3BaHHAS
IIBIJICBBIMU ‘-IaCTI/I[IaMI/I)

3 [Tp11b (B3BELIEHHBIE BEIIECTBA)

FTIR (vadpakpacuas
CIIEKTPOCKOIHUSI HAa  OCHOBE
npeoOpazoBanns Dypre), NDIR (
HEUCTIEPCUOHHBIM MH(paKpacHbIH
meton) ¢ GFC (rasoBwiii QuiabTp
koppensanun), TDL (HacTpauBaemas
CHEKTPOMETPHUS  TOTJIOMICHHS
JIMO/THOTO J1a3epa)

4 HCl

FTIR (uadpakpacHas
CIIEKTPOCKOIHUSI HAa  OCHOBE

5 HF npeobpazoBanuss dDypwe), TDL (
HacTpamBaemas CHEKTPOMETPHS
HOTJIOMICHHS TUOIHOTO J1azepa)



FID (oOHapykeHHEe WOHM3ALHMU
mwiamenn), FTIR (undpakpacHas

4 CIIEKTPOCKONHS Ha OCHOBE
npeodpazoBanna Dypre), NDIR (
HEIUCIIEPCUOHHBIN HH(PaKpacHBIN
METO[T)

AAS (atomHO-abcopOuHOHHAs

CIIEKTPOMETPHSA), DOAS (
nuddepeHINaTBLHON  ONTHIECKON
MOTJIOIIECHHE CIICKTPOCKOITHH )

X eMHITIOMUHECIICHITHS,
FTIR (vadpakpacuas
CIIEKTPOCKOIHUSI HAa  OCHOBE
npeoOpazoBanns Dypre), NDIR (
8 NOx HEUCTIEPCUOHHBIM MH(DpaKpacHbIH
Meron), NDUV (HemucnepcuoHHas
Y®-cnexkrpomerpus), DOAS (
JuddepeHIraIbHOe  ONTHYECKOE
TIOTJIOIIEHHE CTIEKTPOCKOIINH)

FTIR (uadpakpacHas

CIIEKTPOCKOINHUSI HAa  OCHOBE

npeobpasoBanusi dypwe), NDIR (
SO HeJIMCTIEPCUOHHBIN MH(pPaKpacHBII

9
2 Meton), NDUV (aemucnepcruoHHas
Y®-cnekrpomerpus), DOAS (
muddepeHIHANIEHOE ONTHYECKOE
MOTJIOIIEHHE CIIEKTPOCKOITIH)
10 OOuwmiit neryunit opranmdeckuii FID (oOHapykeHHe WOHM3aUMH

yraepoxn (TVOC) TIJIAMCHH)

Br160op MeTo/1a HENMPEepHIBHOTO M3MEPEHUSI KOHIICHTPALIMK 3arpsi3HSIONIMX BEUIECTB B
OTXOJAIIMX JABIMOBBIX I'a3aX BO MHOTOM ONPEAEIIETCS CBOMCTBAMU Ia30B MO MOIVIOMIEHHUIO U
M3JIyYEHHUIO CBETA B PA3JIMYHBIX MAMA30HAX 3JIEKTPOMArHUTHOTO criekTpa. Ha pucyHke Hibke
MIPEACTABIICH PUMED CHEKTPAIBLHOIO PACIPEIEICHUS OTIIOMIEHUS U U3TyUYEHUS Pa3InYHbIX
ra3oB B PasHbIX JHAIla30HAX JJIEKTPOMATHUTHOTO CIEKTpa, BKIKOYas BaKyyMHbIM YO,
ynbTpaduosieToBblid, Bunumbiid, ommkauil MK, cpeanuit UK u nansuuit UK nuanazonsi.
JlnarpamMma yKa3bIBaeT Ha THIbI CIIEKTPOCKOIMMYECKUX MEPEXOJ0B M 00JACTh MPUMEHEHHUS
pPa3IMYHBIX aHanu3aTopoB. [loHMMaHWE ATUX MEPEXOJ0B U CHEKTPAIBbHBIX O0COOCHHOCTEH
M03BOJIsIET 3(PPEKTUBHO UCIOIB30BATh CIEKTPOCKONUYECKHE METOMBI JUIsi MOHUTOPHUHIA U
aHaju3a 3arpsi3HUTENEH BO3IyXa.

CrniexTpanbHble IMana3OHbl MOTJIONIEHUS U U3JIyYEHHsI CBETA CIEAYIOLIHE:
BaKyyMHBIH ynasTpaduoneronsrii: 100 — 200 Hwm;

ynbTpaduoneToBsiit: 200 — 400 HM;

BuguMbIi: 400 — 700 aM (PrOTETOBBIN — KPaCHBIN);

omxani nHGpakpacHsiid: 700 am — 2.5 mxm (1000 — 4000 cm?);

cpenHuil nH@pakpacHbii: 2.5 — 25 MM (400 — 4000 cm');

nanbHui uHpakpacHseii: 25 — 1000 mxm (10 — 400 cm?).



THUIBI CIEKTPOCKOIIMYECKUX TIEPEXOIOB:
MOHM3ALUS, TPEAUCCOLMALINS, JUCCOLMALIMS: IPOUCXOIUT B BAKYyMHOM Y D nuamnas3oHe;
3JIEKTPOHHBIE MEPEXOAbI: B YIBTPa(PHOIETOBOM U BUIUMOM JUANA30HAX;
00epTOHBI U KOMOMHAIIMOHHBIE MOJIOCKHI: B OJIMKHEM UH(PAKPACHOM JIMAIA30HE;
BpallaTebHO-Koe0aTeIbHbIe IEPEXO0/Ibl: B CPEIHEM HH(PPAKPACHOM AHana3oHE;
BpalllaTeNbHbIE MEPEXObl: B JaIbHEM HHPPAKPACHOM JTHANIa30HE.

Cy1ecTByeT HECKOIBKO TUIIOB aHAIM3aTOPOB, KOTOPBIE UCIIOIB3YIOTCS ISl U3MEPEHUs

KOHIIEHTPAIMH Pa3IMYHbIX [a30B U YaCTHII B BHIOPOCAX.
Y ®-aHanmm3aTopsl M03BOJIAIOT ACTEKTUPOBATH ciedytomue rassi: SO, 1 NO,, KoTopble

MOTJIOMIAIOT YJIbTpa(HOIETOBOE M3IyUYECHHE. DTH AHAIM3ATOPbHI IMIMPOKO HCIOJB3YIOTCS B
MPOMBIIIUIEHHBIX TPUIIOKEHUSAX MJI1 KOHTPOJIS BBIOPOCOB M 0O€CHEUYEHHUS] COOTBETCTBUS
HKOJIOTHYECKUM CTaHAapTaM.

MoHUTOPBI HEMPO3PAYHOCTH KCHOJIB3YIOTCA B BUIAMMOM JIHANa30HE NI U3MEPEHHUS
KOHIIEHTPAIIMM YacTHI] B JABIMOBBIX razax. Y D-aHajau3aTopbl UTPAIOT KIIOYEBYIO POJb B
KOHTPOJIE 3arpsi3HEHUs] BO3/lyXa, MO3BOJISII OIIEHUBATH COJIEPKAHHUE TBEPJbIX YACTHUI U
obecrieunBaTh COOJIOJICHUE HOPMATHMBOB MO BBIOpOocaM. MOHHUTOpPHI HENPO3PavYHOCTU
BOCTpPEOOBaHBI Ha AJIEKTPOCTAHIIUSIX, METAILTYPTUUECKUX U XUMUYECKUX 3aBOIAX.

NK-ananu3aTopsl BKIIOYAIOT yCTPOKCTBA, paboTaroiye B ONMKHEM, CPEAHEM U TallbHEM
uHpakpacHbIX aAuana3zoHax. Y®d-aHanIu3aTopbl MNPUMEHSIOTCA [JJs1 U3MEpPEHUs
KOHIICHTPALUI Pa3IMIHbIX ra3oB, Takux kak CO, CO,, H,O u CH,,. bamxunit UK-nnanason

UCIIONB3YETCs NIl aHAIM3a KOMOMHAIMOHHBIX U OO€PTOHHBIX IMOJO0C MOTJIONIEHUSI, CPEIHUN
HNK-anamna3on — 1y1s BpamiaTelbHO-KoJIe0aTeIbHBIX Mepexo10B, a nanbanii MK-nuanazon —
U1 BpalaTelbHbIX nepexonoB. MK-aHamu3zaTopsl HaXOAST MIMPOKOE MPUMEHEHHE B
3KOJIOTUH, MPOMBIINIJIEHHOCTH U HAYYHBIX UCCIICTOBAHUAX.

Paznuunbie ra3pl UMEIOT CBOM YHUKAJIbHBIC CIEKTPaJbHBIE OCOOCHHOCTH B Pa3HBIX
IMAana3oHax 3JIEKTPOMarHuTHoOro cnekrpa. B BakyymHom Y® nuanazone (100 — 200 HM)
raspl, Takue, Kax st 1 NO, nposBISIOT MOIJIONIEHUE U MOHU3ALIUIO. 802 B OTOM JHaIta30He

MOKET MOTJIOIATh U U3J1y4aTh CBET.
B yaprpaduoneroBom u Buanmom auarasonax (200 — 700 um) rasei, takue, kak SO, u O

2 TAKKE IIPOSABIIAIOT IOIIOIMICHUEC U H3JTYUCHUC. N02 B OTHUX JHAaIla30Hax IIOIJIOIIACT U

U3JIy4aeT CBET, UTO MO3BOJISIET UCII0JIb30BaTh Y D-aHAIN3aTOPBI I UX TETEKTUPOBAHUS.
B 6imxHeMm nHppakpacHoM auanasose (700 um — 2,5 mMxm) rassl, Takue kak CO, u H,O,

MPOSIBJISIIOT MOTJIOIIEHHE B KOMOMHAIIMOHHBIX U 0OEPTOHHBIX MOJI0CaX. JTO AeNaeT ONMKHHM
NK-nrana3oH noJyie3HbIM I aHAI13a OPraHUYECKUX COEAUHEHUHN U BOJIBI.

B cpennem undpakpacHom nuamnazone (2,5 — 25 MKM) MPOUCXOJUT MOTJIOIICHUE B
BpalllaTelIbHO-KOJIe0aTeIbHBIX ITepexoaax I ra3oB, Takux, kak CH 4> st, NH3, NO, NOz,



SO, u CO. I'aset H,O u CO,, Takxke MOIIOmManT B KOMOMHALMOHHBIX M OOCPTOHHBIX

M0JIOCAX B 3TOM JIMaIa30He.
B nansrem nHppakpacHoM puamasose (25 — 1000 mkm) rassl, Takue, kak H,O u CO,,

HPOSIBIISIOT MOIJIOIIEHHE B BpalllaTEIbHBIX MEPEXoAax. JTOT AMANA30H HCIOIb3yeTCs s
aHanM3a ciadbIX B3aUMOACHCTBUI U KOJIEOAHU B MOJIEKYJIaX.
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Pucynok 5.14. DnekTpoMarHeTuuecKue CHEKTPHI Il U3MEPEHUSI KOHUEHTPALUN MpU
ACM.
Hwuxe npencraBieHo KpaTkoe OMMCAaHUE METOJIOB U3MEPEHUS KOHIIEHTPAUi ra30B.
HudpakpacHas COEKTPOCKOIHAL
Heaucnepcuonnsiit nadpakpacubii metoa (NDIR) ocHoBan Ha moriomieHUH
MH(paKpacHOro H3IydeHHs razaMu. M3iaydeHwe mpoxoAUT uepe3 olOpasel U JAETEKTOp
U3MEPSET YMEHBIICHNE UHTEHCUBHOCTH CBETA.

NudpakpacHas ciekTpockomnus Ha ocHoBe ipeodpazoBanust Oypre (FTIR) ucnonsiyer
npeobOpazoBanue Dypbe Ui aHaNHM3a CHEKTpa MHPPAKPACHOTO M3TYyUEHHS, MPOIIESAIIETO
yepe3 oopazell. [1o3BonseT u3MepsATh MHUPOKUIA CIIEKTP ra30B OJTHOBPEMEHHO.

HactpauBaemasi cnexktpoMmeTpusi norioiienuss anoaHoro naszepa (TDL) ucnonb3yer
NepeCTpauBaeMble THOJHBIE Ja3ephl ISl U3BMEPEHUSI KOHIIEHTPALUd ra30B HA ONPEACICHHBIX
JUIMHAX BOJIH.



YnsTpaduoneroBas i BUAAMAS CIEKTPOCKOIMS
Huddepennmanbaoe ontuyeckoe moromeHue cnekrpockonuu (DOAS) uzmepser
muddepeHImanp Hoe MOTIIONICHUE CBETAa B yJIBTPA(PUOICTOBOM M BHAMMOM JHAIa30HaX.
[To3BonsieT UaeHTUGUIIMPOBATh U KOJMYECTBEHHO aHAIU3MPOBATh T'a3bl C XapaKTEPHBIMU
CIIEKTPaMH MOTJIOMICHUSI.

Henucnepcuas Y ®-cnexkrpomerpus (NDUV) — meron ananormuen NDIR, HO
UCIIOJB3YETCs YIbTPAPUOIETOBOE U3TyUCHUE JJIsl U3MEPEHUS KOHIIEHTPALUM Ta30B, KOTOPHIE
noryowmart Y@ cBer.

ATtomMHO-a0copOIoHHas crieKTpockomnus (AAS) — MeTO] OCHOBAH Ha MOTJIOIICHUHU CBETA
aToMaMHu DdJieMeHTa B Tra3oBoil (aze. OmpenensieT KOHUIECHTPAIMIO 3JIEMEHTOB IO
YMEHBIIICHUIO UHTEHCUBHOCTH CBETA.

DOTOHOHU3AIMOHHEIC U JIFOMUHECIICHTHBIC METOBI

ATtomHoO-dtoopectieHTHas criektpockonusi (AFS) — meTon ocHOBaH Ha BO30YXICHUU
aTOMOB W u3MepeHuu ux (ayopecieHuun. [1o3BossieT onpeaensiTh HU3KUE KOHLEHTpAIuu
AJIEMEHTOB.

HNonnas macc-ciektpomerpus (IMS) — meTon ocCHOBaH Ha U3MEPEHUU BPEMEHH MpOJIeTa
MOHOB Yepe3 dJekTpuueckoe nose. [To3Bonser pa3nensiTe U UIeHTU(DUIIMPOBATH HOHBI TIO MX
MOJBMYKHOCTH.

Xpomarorpaduaeckne METOABI

Oo6napyxenne nonusanus miamenu (FID) — meron, rae raz xpoMarorpagpuyeckoro
cT0si0a BBOJUTCS B BOJAOPOJHOE IUIaMsl, OPTraHUYECKUE COCAMHEHUS] HOHUZUPYIOTCA U UX
KOHLICHTPALIUS ONPENEIIAETCS IO TOKY HOHOB.

Meroap! KOPpEIAIHOHHON CIIEKTPOCKOIHH

["azoBeiit puneTp KOppensauuun (GFC) — meTon, rae nas KOPPENIsiiiuu U CEJIEKTUBHOTO
M3MEpPEHHsT KOHIEHTpAIUK ra30B MO MX CIEKTpaM MOTJIONIEHUS HCMOJIb3YIOTCS Ta30BbIe
(GUIBTPEL.

5.1.2.1. HemucniepcuonHsti ma(ppakpacHsid Merox (NDIR)

TexHrmaeckoe onMcanue

[IpuGopsl, mpeaHa3HAUYCHHBIE JJISi U3MEPEHUS MOJIEKYJISIPHOTO MOTJIOIICHUSI CBETa,
JOMyCKaeTCsl KJIacCU(PUIIMPOBATh KaK CIEKTPOMETPhl WM CHEKTPOPOTOMETPHI.
CnexTpoMeTpsl NpeaHa3HAYEHbl JJIsI U3MEHEHHUS JIMHBI BOJHBI B JWAIa3oHe JJIMH BOJIH,
YTOOBI MOJYYUTh JETATU3UPOBAHHYIO UHGOPMAIIMIO O MOTJIOUIEHHH B 3aBUCHUMOCTU OT
JUTHHBI BOJHBI. CreKTpo(dOTOMETphI, HAIPOTUB, HE PACCEUBAIOT CBET ISl CKAHUPOBAHMUS
CIIEKTpa, a MCIOJB3YIOT QWIBTPHI WU JPYyTHE MEXaHU3MBbI ISl U3MEPEHUS MOTJIOIMICHUS
CBETa B OTHOCHUTEJILHO Y3KOM JWala3oHe JJIMH BOJIH WX "MoJioc", COCPEeOTOYEHHBIX Ha
NUKE MOTJIOIIECHUS MOJEKYJIBI.

CrexTpoOoTOMETPHI, UCTIOJBb3yeMbie B WH(paKpacHOW 00J1acTH, 0OBIYHO HA3BIBAIOT
aHanmuzatopaMu ¢ HeaucnepcuoHHoro uHdpakpacHoro (NDIR) meroma. NDIR-cuctema
paboTaeT cieayromuM o0pa3oM: UHPPaKpPACHBIM CBET U3y4aeTCsl UCTOUYHUKOM pajualili,



TakuM, Kak Globar (cTepkeHpb U3 KapOuma KpeMHHUs, HarpeThIi 10 Temmepatypsl cbiie 1000
°C), apyrue Tunbl HHQpaKpaCHBIX TETJIOBBIX H3Iydareneil, nHppakpacHbIe CBETOAUOABI WIH
uH(paKpacHbIe Ja3ephl.

Caet nepenaercs yepes3 JABE Ta30BbI€ KaMephl: 3TATIOHHYIO U 00pa3lioBYI0. DTaJOHHAs
Kamepa COJIEp’KUT ra3, HalpUMEp, a30T WM aproH, KOTOpPbIE HE MOTJOIIAI0T CBET Ha
UCIOJIb3yeMON JIMHe BOJHBL. Korjga mepegaBaeMblil J1yd MpPOXOAMT depe3 o0paslioBYIO
KaMepy, MOJIEKYJIbl 3arps3HSIOIIEro BEIIeCTBa MOMIONIAI0T YacTh HH(PpaKpacHOro ceera. B
pe3yJibTaTre, KOrja CBET BBIXOAUT U3 00pa3lloBOM KaMephl, €ro SHEprust Oy/1eT MEHbIIE, YeM
MpU BXOJZI€, U TAK)KE MEHbIIE, YEM SHEPIusl CBETA, BBHIXOMSIIETO M3 ATAaJOHHOW KaMephl.
DHepreTuyeckas pazHula GUKCUPYETCsl AETEKTOPOM, TaKUM, KaK TBEPAOTEIbHBIA JAaTUHK (
Harpumep, Tertypua kaamust pryta (MCT), cynsdun ceunia (PbS), cenenna mpimbsika (As,

Se,)) MM MHEBMATHYCCKHi JaT4uKk THia Luft. HyBCTBUTENBHOCTD TBEPAOTCIIBHEIX NaTINKOB

BO3MOHO YBEITUYHUTH OXJIAKJIECHUEM C UCTIOJIb30BAaHUEM TEPMOAIEKTPUUECKOTO OXJIaIUTES.
OcHoBHasi mpoOJiema, MPU HUCMOJB30BAHUU aHAJIW3aTOPOB C JAHHOW CHCTEMOU
NETEeKTUPOBAHMS, 3aKJI0YaeTcsi B TOM, 4YTO Tras3bl, MOTJOMIAKOIINE CBET B TOW K€
CIEKTPaJIbHOM 00JaCTH, YTO M MOJIEKyJia 3arpsA3HSIONIEr0 BEIIECTBA, BBI3OBYT
TOJIOXKHTEIbHBIC IIOMeXH B u3Mepennn. Hanpumep, Bozusisoit map u CO, OyayT BMELINBATHCS

B nu3Mepenue CO. B Takux ciyyasix 3TH ra3bl JOJDKHBI OBITh YAQJIEHBI CHCTEMOW OYUCTKH
nepes TeM, Kak 00pa3lioBbIi ra3 BOiIET B aHAJIN3ATOP.

Jns peuieHus AaHHOW TPOOJIEMBI HCHOJB3YIOT MHEBMAaTHYECKUU NIETEKTOpP C
IIOCJIEOBATEIBHBIM PACIIOJIOKEHUEM KaMep MOTJIOUIEHUs. B 3TOM neTekTope ABe KaMmepsl
3aIlOJIHAIOTCS ra30M u3MepsieMoro Buaa. [lepennsas kamepa kopode 3a1Hel, 1 00€ COETUHEHBI
C JaT4YUKOM, KOTOPBIM MOKET OOHApy’>KMBaTh Pa3HUIly B JABJICHUU raza MEXAy IBYyMs
KaMepaMH WM MOTOK rasa MEXIy HHUMHU. OTOT METOJ MIHPOKO HCHOIb3yeTcs I
MUHAMH3ALNN IOMEX [PU U3MEPEHUH Takux ra3os, kak CO, n H,0, n no3sossier co3xasats

BBICOKOYYBCTBHUTEIIBHBIE M TOUYHBIC aHAJIM3ATOPHI [T MOHUTOPUHTA PA3INIHBIX Ta30B, TAKUX,
xak NH,, CO, HCI1, CH,, NO_ u SO,.
3 4 X 2

JIOCTUTHYTBIE SKOJIOTHYECKUE BRITOIBI
NDIR-aHanu3aTopbl MO3BOJISIIOT TOYHO U3MEPATHh KOHLEHTPALMHM Pa3IUYHbIX Ta30B (
nanpumep, CO,, CO, CH,), uro cmocoberByer Oosee 3(pPeKTHBHOMY KOHTPOIIO U

CHIDKEHHUIO BEIOPOCOB BPEIHBIX BELIECTB B aTMOC(Epy.
O6mee noTpebicHYE IEPBUIHOM SHEPTUAU
CoBpemennsie NDIR-ananuszatopel pa3pabaTbiBaloTCsi C y4e€TOM TpeOOBaHU
HHEpProd(PGEeKTUBHOCTU, YTO TMO3BOJISIET CHU3UTH O0IIee MOTpeOIeHUE IHEPTUH TMPU UX
AKCILTyaTallHH.
OKOJIOrHIeCKHe MOKa3aTeIh IKCILTyaTalfAOHHEIC JAHHBIC



Bricokass TOYHOCTH B OINPEAECICHUH KOHLEHTPAUWUM PA3JIMYHBIX [Aa30B MO3BOJSAET
CBOECBPEMEHHO BBISBJISITh U YCTPAHATh UCTOYHUKU 3arPSI3HEHUS.
Kpocc-memua 3¢ pexts
OtpunarensHoro 3¢gexra Ha APyrue SKOJOTUUECKUE aCTIEKThI HE BBISBIICHO.
IIpumerMMOCTD
NDIR-ananu3aTopbl IIUPOKO MPUMEHSIOTCS B PA3JIMYHBIX OTpacisax Oyiarojgapsi CBOE
TOYHOCTH U HAJICKHOCTH B ONPECTICHUN CO2 u HZO’ NH3, CO, HCl1, CH 4 NOX u SO2.

B npoMBIIIIEHHOCTH OHU MCHOJIB3YIOTCA JJIs1 KOHTPOJIA BBIOPOCOB YIJIEKMCIIOTO Ta3a,
YrapHOTO Ta3a M METaHa Ha JJEKTPOCTAHIMAX, [IEMEHTHBIX 3aBOJIaX U HE(PTEXUMUUECKUX
MPEeANPUATUSIX, YTO TOMOTAET COOMIOAATh YKOJIOTHUYECKIUE HOPMBI.

OKOHOMHYECKHE IOKa3aTeIH

KittoueBbIM 3KOHOMUYECKUM TIOKa3aTesieM SIBIISIETCS HU3Kas CTOUMOCTh. YTO BKIIIOYAeT
NepBOHAYAIbHbIE MHBECTULIMN B MOKYIKY O0OpYAOBaHMS, U SKCIUTyaTallMUOHHBIE PACXObI,
Takue, Kak TeXHHYeckoe oOciykuBaHue u kanubpoBka. NDIR-ananuzatopsl Tpelyrot
MUHHUMAJIBHOTO TEXHUYECKOr0 OOCIIyKUBaHMS U O00JaJal0T JAOJITHUM CPOKOM CIIYXOBbI, 4TO
CHIDKAeT OOIIME pacxXo/ibl Ha HKCILTyaTaIHIo.

Addexr or BHEEAPEHUSA

Buenpenue onucanHbIX METOI0B M3MepeHus BbIOpocoB CO MPUBOIUT K yJIYUILIEHUIO
HKOJIOTUYECKON OOCTAaHOBKHM, CHH)KEHHMIO BPEJIHOTO BO3ACHCTBHS Ha 310pOBBE JIOJEH U
OKPYXXalOLIyl0 Ccpely, W K TMOBBIIICHUIO HHEProdP(eKTUBHOCTH U COKpPAIICHUIO
OTIEpPAllMOHHBIX PACXOJ0B HA MPEANPUSITHSIX.

5.1.2.2. UadpakpacHas cieKTPOCKOIHA Ha OCHOBe mpeobpazoBarnna @ypre (FTIR)

[Mpunmun pabotret FTIR-ananuzatopoB 3akiroyaercss B CIEAYIOIIEM: CBET OT
MH(}paKpacCHOr0 UCTOYHMKA HAIPABJISETCS Ha JAEIUTENb My4YKa, KOTOPbII pa3feiseT CBeT Ha
nBa sgyda. OUH U3 Jy4deil HampasisieTcsl K MOABMKHOMY 3€pKaily, a 3aTEM BO3BpAlllaeTCs
0o0paTHO, BTOPOIl — K CTAallMOHAPHOMY 3€pKally U Takke Bo3Bpaliaercs. [loaBmkHOe 3epKano
U3MEHSET PACCTOSIHUE, KOTOPOE MPOXOIUT OJUH M3 JIy4el, UYTO MPUBOAUT K U3MEHEHHIO (pa3bl
ATOTO Jiy4a. 3aTeM JBa Jiyya CHOBa OOBEAUHSIOTCS U MPOXOJAT Yepe3 sSUeKy ¢ 00pas3iom,
1ociie 4ero HampaBisIloTcs K JAeTektopy. Korga nBa sydya oOBEOUHSIIOTCA, OHU
UHTEPPEPUPYIOT, co3/aBasg UHTEepheporpaMMy, KOTOpasi COAEPKUT UHPOPMAIIHIO 000 BCEX
4acToTaXx HMH(QPAKpaCHOTO CHEKTpa, Mpomieanero 4epe3 obpaszen. Mutepdeporpamma
oOpabaThIBaeTcsi ¢ MOMOIIBI0 TpeodpasoBanus Dyprbe Mg ModydeHus HHPPAKPACHOTO
CIEKTPa, KOTOPBIH MOKA3BIBAET, KAKUE YACTOTHI CBETA OBLIN MOTJIOUIEHBI 00Pa3I[OM.

Onnum u3 rnaBHbIX npeumyinecTB FTIR siBisiercss BO3MOXHOCTh OJHOBPEMEHHOTO
U3MEpPEHHUs KOHIIEHTPALlM MHOKECTBA PA3IMYHbBIX Ta30B. DTO JOCTUraeTcs Oiarogaps Tomy,
YTO CHEKTP COAEpPXKUT HHPOpMANUIO 000 BCEX YacTOTax HH(PAKpPaCHOrO CBETa,
npoxojsiiero yepe3 oopasen. FTIR-cniekrpoMeTpbl 00bIYHO pabOTalOT B AMaNa3oHe OT 2,5
1o 25 MM (ot 4000 mo 400 cm'), 4TO MO3BOJSAET U3MEPATH LIMPOKUN CIEKTP ra3oB H



coenunennii. Texnomorus mpeoOpazoBanus Dypbe oOecneunBaeT BBICOKYIO
YYBCTBUTEJIBHOCTh U TOYHOCTh MU3MEPEHMM, YTO MO3BOJISET OOHAPYXKUBATH /AK€ HU3KHE
KOHIICHTPALIUU T'a30B.

FTIR-ananu3aTopsl MMUPOKO MPUMEHSIOTCSA B PA3JIMYHBIX CEKTOPaxX MPOMBIILIEHHOCTH.
FTIR-ananu3aTopbl HMCHOJB3YIOTCA [J1 MOHUTOPHHIA MNPOMBINUIEHHBIX BBIOPOCOB Ha
IIEMEHTHBIX 3aBOJIaX, HHCEHEPATOpax U APYrUX MPOMBIIUIEHHBIX O0BEKTaX. DTH MPUOOPHI
Takke 3PQEKTUBHBI Uil KOHTPOJISA 3a BBIOpOCAMH IpPHU COKUT'aHUM TOIUIMBA M aHAJIM3a
BO3JyXa B OKpPY’XKarollen cpene. B Xxumuueckor MpOMBIIUIEHHOCTH U MaTepUaIOBEICHUN
FTIR-cekTpockonuss NpUMEHSETCs I IPOBEACHUS UCCIECIOBAaHUM U KOHTPOJS KauyecTBa
npoaykuuu. Hecmorps Ha To, uro FTIR sBisercs maboparopHOW TEXHHKOMW, IMOSBICHUE
OTHOCHUTENBHO HEAOPOTUX U MOUIHBIX MUKPOIPOLIECCOPHBIX CUCTEM ITO3BOJIMIIO TPUMEHSTh
ATOT METOJ B MOJIEBBIX YCIOBUSX.

OcnoBHoe npeumymiecTBO FTIR-TexHUKHM 3aKiato4aeTcss B MOJIYyYEHUH "KapTUHBI"
MOJIHOTO CIEKTpa MOTJIOIIEHUS ra30BOM MPOOBl B IMIMPOKOM CIIEKTPAIbHOM JHana3oHE.

[TpuGopst FTIR 006buHO MMEIOT nuana3oH 2,5 — 25 mkm [4000 — 400 oM ! (BOJTHOBBIE UMCIIA)
]. Cnexktp, nmomyuyeHHslii ¢ nomouipto FTIR, mo3BosiseT onpeaenuTh NPUCYTCTBUE U
KOHIICHTPAIUIO pa3IM4HbIX ra3oB B 00pasie. Meton FTIR Takke 3akiirogaeTcs B TOM, UTO HE
TpedyeTcs pa3pabaThiBaTh HOBBIM MPUOOP IS MU3MEPECHHUS KaKJIOrO HOBOTO COCIUHCHHUS.
Meton FTIR usmepsier m060€ cCOeIMHEHUE, €CIM OHO TOTJIONIAeT CBETOBYIO DHEPIHIO B
COOTBETCTBYIOIUX HH(MpPaAKpacHBIX nuana3zoHax. [losBiIeHUE OTHOCHTEIBHO HEIOPOTUX H
MOIIIHBIX MMKPOIIPOIIECCOPHBIX CHUCTEM MO3BOJMIO MPUMEHATH OATOT METOH MJs
HENPEPHIBHOIO MOHUTOPHUHTA.

OcHoBHbIe paznuuus mMexay cucremamu FTIR mis mpumenenus B 001acTH 3KOJIOTUU
3aKJIFOYAIOTCS B KOHCTPYKIIMM ONTHUYECKOW CUCTEMBI U METOJE MEPEMEIIECHU 3€pKaja s
coznanusi uHTepheporpamMmbl. KOHCTPYKIMS MOABMIKHOTO 3€pKajia JOJKHa ObITh
YCTOMYMBOM K BUOpaALIUSIM ISl UCTIOIB30BaHUS B MTOJIEBBIX YCIOBUSIX. J{J1s1 TOCTHKEHUS ITOM
[[eJU pa3paboTaHbl pa3InyHble YHUKAIbHBIE METOAbl. VHBIC pa3nuuus Mexmy npubdopamu
CYLIECTBYIOT B MAaT€MaTHYECKUX METOJaX, MUCHOJb3YEMbBIX ISl WU3BJICYECHUS NAHHBIX O
KOHIICHTPAIIUK 3arps3HSIONIUX BEIIECTB U3 MHTEPPEpOrpaMMbl U CIIEKTpa, MOJIYYECHHOH C
noMoipto npeoodpazoBanus Dypre. Cucrembr FTIR ycTaHaBiauBaroTCs B KauyecTBe
HEMPEPHIBHBIX MOHUTOPUHTOBBIX MPUOOPOB HA LIEMEHTHBIX 3aBOJAX, MyCOPOCKHUTATEIIbHBIX
YCTAHOBKAaX M YTOJBHBIX 3JEKTpOCTaHUUsIX. KOMMaHuW, 3aHMMAIOIINECS TECTUPOBAHUEM
HMCTOYHHUKOB, UCNOIB3yI0T cuctembl FTIR mid m3mMepeHHs MHUPOKOro CHEKTpa ONACHBIX
3arpsiI3HUTENIEN BO3yXa.

JOCTHTHYTBIC SKOJIOTHICCKHAE BEITOIBI

FTIR-ananmu3atopsl MO3BOJSAIOT TOYHO U3MEPATh KOHLEHTPALMUA PA3JIMYHBIX Ia30B B
BBIOpOCAx, 4TO cnocoOcTByeT Oosiee >P(HEKTUBHOMY KOHTPOIIO U CHHXKEHHIO BBIOPOCOB
3arps3HSIONINX BEIIECTB B aTMOC(hepy.



O6mee noTpedicHAE IEPBUIHOM SHEPTUU
Cospemennbie FTIR-ananu3zatopsl pa3paboTaHbl C y4yeToM TpeOOBaHUM

9HEProdhHEKTUBHOCTH, YTO MO3BOJISIET MUHUMHU3UPOBATh 00111ee MOTPeOICHNE SHEPTUH TIPU
UX dKCILTyaTaluu.

Kpocc-memua 3¢ dpextsr

OTtpurarenbHoro 3¢ dexra Ha APyTrue IKOJIOTUYECKUE aCTIEKThl HE BBISBICHO.

IIpumMerMOCTD

Meroa undpakpacHoii ciekrpockonuu ¢ npeodopazoBanuem dypne (FTIR) mozBomsier

KOHTPOJIMPOBATh IIUPOKUH CIIEKTP ra30B, TAKUX, KAK NH3, CO, HCl, HF, CH 4 NOX, u SOz.

OKOHOMMYECKHE IOKA3aTeIA

Croumocts npubopoB s uzmepenust CO BapbUpyeTCsl B 3aBUCUMOCTH OT CUCTEM,
HayuHasg oT 5 MutH. TeHre (=10 Toicsta nomutapos CIIA).

IlepBOoHaUYanbHBIE MHBECTUIIMUA OKYIAIOTCSA 3a CUET CHUKECHUSA IKCIUTyaTAllMOHHBIX
PacxoJI0B U MPEJOTBPAILICHUS ITPAPOB 32 HECOOTIOIEHNE IKOJIOTHIECKUX HOPM.

Bricokast HaaeKHOCTh U JUIUTENbHBIN cpok ciy>kObl FTIR-ananuzatopoB cHuUKaroT
AKCIUTYyaTallMOHHBIE pPACXOJIbl, BKIIOYash 3aTpaThl Ha TEXHUYECKOE OOCITY>KMBAaHUE U
KaJIMOPOBKY.

OKOIOruIecKHe MOKa3aTeIl U HKCILTYaTaI[HOHHEIC TOKa3aTeH

FTIR-ananu3atopsl 00€CreunBaOT BRICOKYIO TOYHOCTh U YyBCTBUTEIBLHOCTh U3MEPEHU,
YTO TO3BOJIIET CBOCBPEMEHHO OOHAPYKUBATH JIaK€ HU3KHE KOHIICHTPAIIUU 3arpPs3HSIONINX
BEILECTB.

CoBpemennbie FTIR-ananu3zatopbl ocHamieHbl yA0OHBIMU HHTEp(eiicamMu u
aBTOMATUYECKUMU (PYHKIUSMHU, YTO YMPOIIAET UX UCIIOIH30BAHUE M CHUKAET TPeOOBaHUS K
KBIM(UKALUU [TEPCOHATIA.

S¢dexr oT BHEAPEHUS

Buenpenue onurcaHHbIX METOJ0B U3MepeHus: BHIOpocoB CO MPUBOAUT K YIYUILICHUIO
AKOJIOTUYECKON OOCTAaHOBKHU, CHUXKEHHIO BPEIHOrO BO3JCUCTBUS Ha 3J0pPOBbE JIIOJAEUH U
OKpPYXaIUIyl0 Cpely, U K TMOBBIIIEHUIO 3HEProdd(PEeKTUBHOCTH U COKPAIICHUIO
ONEPALMOHHBIX PACXOI0B HA MPEANPUATUSIX.

5.1.2.3. CnextpoMeTpus NOTJIOMEHUS AUOXHOTO Jia3epa (TYHHEIbHBIE JUOAHEIC JIa3€PHL,
TDL)

TexHumaeckoe onMcanue

TyHHENbHBIC AUOJHBIE JA3€PHBIE AHAIU3ATOPBl — 3TO BBICOKOUYBCTBUTEJIbHBIE

YCTPOMCTBA, UCIOJb3yEMbIE I U3MEPEHUSI KOHUEHTPAIMN ra3oB B PAa3IUYHBIX Cpelax.
TyHHenbHBIE TUOAHBIEC Ja3epHbIE aHAIU3aTOPhl PabOTAaIOT Ha OCHOBE IMOIJIOLIEHUS CBETa
ONpPENECJICHHON JJIUHBI BOJHBI, U3Iy4aeMOr0 TYHHEJIbHBIM JIMOJAHBIM JIa3€pPOM,
ra3000pa3HbBIMU MOJIEKYJIaMU B aHAIM3UPYEMOM oOpasiie. AHAIU3aTOPbl HAXOAT MIUPOKOE
MpUMEHEHHE OJ1arogapsi CBOeH BbICOKOW TOYHOCTH, UYBCTBUTEILHOCTH U OBICTPOTE OTKJIMKA.



C mnosiBnenuem OJmkHEMH(PAKPACHBIX JIA3€pOB JJISI CBSI3U W yJIy4YIICHUEM
MH(]paKpacHbBIX MOJYIPOBOJHUKOBBIX JeTeKTopoB Kommnanuu B EBpone, Kanane u CLLIA
pa3paboTany Jia3epHbIe MOHUTOPHI JIJIs1 HCTOYHUKOB U OKPY’KAIOIIEH CPEIbl.

TDL-ananu3aTopbl BKIIOYAIOT HECKOJIBKO KIIIOYEBBIX KOMIIOHEHTOB, 00ECIEYUBAIOIINX
ux 3 pexTuBHYIO padoTy:

1. TyHHENbHBIA JUOHBINA Ja3€p — TEHEPUPYET Y3KUM CIEKTPAIBHBIN JUAMa30H CBETA C
BBICOKOM MOHOXPOMAaTHUYHOCTBIO, YTO IIO3BOJIIET TOYHO HACTPOUTH JJIMHY BOJIHBI Ha
ONPEAEIICHHBIC JINHUU TTOTJIOLIEHUS ra30B.

2. Ontuyeckass CHCTEMA — CUCTEMA JIMH3 M 3€PKaJI HAIPABIISIET JA3€PHOE U3IIyUYECHUE
yepe3 aHaTM3upyeMyto mpoly. OnTuiyeckue KOMIOHEHTHI MOTYT BKJIFOYaTh MHOTOTIPOXO/THBIE
SYEMKH, KOTOpbIE YBEIMYUBAIOT MyTh CBETa uepe3 MpoOy, IMOBBINIAS YYBCTBUTEIHHOCTH
M3MEpPECHUM.

3. O06pa3uoBas siueiika — COAEPKUT Ta3000pa3HbIi 00pa3zell, Yyepe3 KOTOPBIM MPOXOAUT
Ja3epHbId Jyd. ['a30BbIe MOJIEKYJBI ITOIVIOMIAKOT CBET HA ONPEAECIEHHBIX JJIMHAX BOJIH,
XapaKTEePHBIX JJIs KaXXJI0ro BUA ras3a.

4. JleTeKTop — U3MepsieT UHTEHCUBHOCTh CBETA MOCIIE MPOXOKIACHUS Yepe3 00pa3OBYIO
a4yerky. llajgeHne HWHTEHCHMBHOCTM HA ONPEAEICHHBIX UIMHAX BOJH YKa3blBACT Ha
MPUCYTCTBHE U KOHILIEHTPALMIO ra30B B Mpooe.

5. Ananoro-uudpoBoii npeobpazoBarenb U MUKporpoueccop. CUTHaNI ¢ AeTeKTopa
npeoOpasyercs B 1udpoBoit ¢popmar U 0O6pabaThIBA€TCsI MHUKPOMPOIIECCOPOM, KOTOPBIM
AHAIN3UPYET NAaHHBIE M PACCUMUTHIBAET KOHLEHTPALMM T'a30B HA OCHOBE H3MEPEHHOTO
NOTJIONIEHUS CBETA.

TDL-ananu3atopsl 00JaJal0T PSAOM MPEUMYLIECTB, AENAMMNX UX 3()PEKTUBHBIMU
MHCTPYMEHTAMMU ISl PA3JIMYHBIX PUIJIOKECHUM:

1. BbIcOKasi 4yBCTBUTEIIBHOCTh MU TOYHOCTh. Y3Kasi CIIEKTPAJIbHAS IIMPUHA U BBICOKAs
MOHOXPOMATUYHOCTh U3IIYYCHHUSI 00SCIEYMBAIOT BBHICOKYIO UYBCTBUTEIBHOCTh U TOYHOCTH
U3MEpPECHUM.

2. beicTpeiil oTKIUK. O0ecTeunBalOT MPAKTUYECKU MIHOBEHHBINA OTKIIMK, 3TO MMO3BOJISET
IPOBOJAUTH U3MEPEHHS B PEAIbBHOM BPEMEHH, YTO BAXKHO ISl KOHTPOJIS TEXHOJOTHYECKUX
MPOLIECCOB U MOHUTOPUHTIA BEIOPOCOB.

3. N36upaTtenbHOCTh M3MepeHnid. Bo3MOKXHOCTh TOUHOM HACTPOWKH JJIMHBI BOJIHBI Jla3zepa
MO3BOJIAET M30UPATENbHO U3MEPATh KOHLEHTPALMM OTAEJbHBIX Ia30B JaXe B CIIOXKHBIX
ra3oBbIX CMECSX.

4. llupokuit nuHamMuueckuil nuamnazoH. CrocCOOHOCTh U3MEPATh KaK HHU3KHUE, TaK U
BBICOKME KOHLEHTpPAUMU Ta30B, YTO JEJA€T KX YHUBEPCAJIbHBIMHU JJI Pa3JIUYHBIX
IIPUIOKEHUM.

5. Ilpocras cuctemMa Ha AMOJHOM JIa3€pe€ MOKET MCIIOJIB30BAaTh TEXHUKY
mudPepeHManbHOro MOTJIOIIeHUs, HacTpauBas Jla3ep Ha pa3Hble UIMHBI BOJIH ITYTEM
M3MEHEHUsl TeMIepaTyphl Jiazepa uiu ero padoudero Toka. OmgHako Oojee BbICOKas



YYBCTBUTEIBHOCTh MOXET OBITh JOCTHTHYTa IyTeM MOAYJSLUUU JUIMH BOJIH Jla3epa B
Juana3oHe MUKa NOorjoieHus. TexXHuKa BTOpOro Nporu3BOAHOr0 OCOOCHHO MPUMEHUMA IS
YCUJICHHS OOHAPY>KEHUS CITa0BbIX CUTHAJIOB MOTJIONICHUS B OJMKHENH(DPAKPACHBIX 00JIaCTX,
r7€ JOCTYIHBI Jlazepbl. CyIlIecTBYeT HECKOJIBKO CIIOCOOOB peanu3aluud 3TOr0 METOJa, HO
UTOTOBBII pe3yJIbTaT — CUTHAM, IPONOPLUUOHAIBHBIA BTOPOMY IPOU3BOIHOMY 3aKOHY bepa.
Mertop 3aBUCUT OT ()OPMBI JTUHUHU MOTJIOUIEHUS, MOTYT BO3HUKHYThH MPOOJIEMbI U3-3a
3¢ dexToB ymupenus JuHUM. TemnepaTypa W JaBieHUE BIUAKOT Ha (GOpMy JIUHHUH, U
CTOJIKHOBEHUSI MEXJy MOJIEKYJIaMH, NMPUBOASIIINE K KOJUIM3UOHHOMY YIIMpeHUIo. Jlazepbl
O4YEeHb cHeUU(PUYHBl IO JJHUHE BOJHBI U MOTYT H30€rarb CHEKTPAJIbHBIX IOMEX,
KOJUIM3MOHHOE YIIMPEHUE 3aBUCUT OT COCTaBa JbIMOBBIX I'a30B, BBOJS APYIrOW THII ITOMEX,
HanmoMUHaIMKUN >PdeKTsl TylieHus B (QIyopecleHTHbIX MoHHTOpax. Pa3zpaboTaHbl
MEePEJOBBIE CIEKTPOCKONUYECKHE TEXHUKH M METOAbl KOMIIEHCAUUU JJIsI MUHUMU3ALUU
s dexToB ymupenus auHuU. Jlazeprl ¢ pacnpeneneHHOW OOpaTHOW CBSI3bIO U Ja3ephl C
pacrpeieeHHOM OparroBcko pediekiuen apisitoTcsi HauboJiee MUPOKO MPUMEHIEMbIMHU.
JIOCTUTHYTBIC SKOJIOTHYECKHE BEITOIBI
IIpumenenne TDL-ananmu3aTopoB B 3KOJOTMYECKOM MOHUTOPUHIE IPUHOCUT
3HAYUTENIbHBIE DKOJIOTUYECKUE BhIroAbl. biarogaps cnocoOHOCTH MPOBOAUTH U3MEPEHHUS B
peanbHOM BpeMeHH, TDL-aHanu3aTtopbl DOMOTAlOT IPEAOTBPATUTH IPEBBILICHUE
JOMYCTUMBIX HOPM BBIOPOCOB, MUHHUMH3UPOBATh 3arpsi3HEHHE BO3AyXa U 0OecreuuBaTh
COOJII0/IEHNE CTPOTUX IKOJOTUYECKHUX CTAaHAAPTOB. UTO CIOCOOCTBYET YIyUIIEHUIO KauecTBa
BO3/JyXa, 3alUTE 3J0POBbSl HACEIEHUS M CHI)KEHUIO HEraTHUBHOI'O BO3JEHCTBHS Ha
OKpYyXalIlyl cpeny. B pesynaprare npuMeHEHHE OSTHUX aHAIW3aTOPOB IOMOTAET
MPEANPUATHIM HE TOJIBKO COONIOAATh SKOJOTMYECKHE HOPMBI, HO U aKTUBHO YYacTBOBAaTh B
OXpaHe OKpYXKarollel cpeibl, CHUXKasi yPOBEHb 3arpsI3HAIOLINX BELIECTB B aTMOC(epe.
Obmee noTpedncHNE IEPBUIHOM SHEPTHU
Ob6miee nmoTpebaenue nepBuyHOM sHeprun TDL-ananuzaTopamMu 0OBIYHO HEBEJIMKO IO
CPaBHEHUIO C JPYTMMU METOJaMH aHalin3a ra3oB. Beicokas 4yBCTBUTEIBHOCTh U TOYHOCTD
n3Mmepennii, TDL-anann3aTopbl MUHUMH3UPYIOT OTPEOJICHUE SHEPTHH 33 CUET COKPAIICHUS
BPEMEHU U PECYPCOB, HEOOXOIUMBIX JIJIsl TPOBEACHUS aHanu3a. Kpome Toro, UCmoiab30BaHue
MEPEIOBbIX ONTUYECKUX M DIEKTPOHHBIX KOMIIOHEHTOB IIO3BOJISIET CHHU3UTH 001Iee
notpebienue sHepruu, genas TDL-aHanu3zatopbl SKOHOMUYECKH BBITOJHBIMU H
YCTOMYMBBIMU C TOUKH 3PEHHS SHEPTONOTPEOIEHUS.
Kpocc-memua 3¢ exts
OtpunarensHoro 3¢gdexra Ha APyrue IKOJOTUUECKUE aCTIEKThl HE BBISBIICHO.
IIpumerMMOCTH
TDL-ananu3aTtopsl MIMPOKO MPUMEHSIOTCS B MPOMBIIIJIEHHOM U 3KOJOTHYECKOM

MOHHUTOPHHTIC [T TOYHOI'0 M3MEPEHHUS KOHIICHTPAIUI Ta30B, TaKKX, Kak NH,, HCI, HF, CH,

, NO, u SO,, B BeIOpOCax u OKpyxaroueii cpeae. OHM TaKKe UCIONB3YIOTCS Il KOHTPOILS



TEXHOJIOTMYECKHX MPOIIECCOB, 00ecredeHns: 0€30MaCHOCTH Ha pab0unX MECTax M B HAYYHBIX
UCCleIOBaHUsAX Osarogapsi CBOEM BBICOKOW YYBCTBUTEIBHOCTHU, W30MPATEIBHOCTU U
OBICTPOMY OTKJIHKY.
OKOHOMHYECKHE IIOKA3aTEeIA
TDL-ananu3atopsl XapakTepU3yIOTCS BBICOKOW SKOHOMHUYECKOH 3(P(EeKTHBHOCTHIO
Oylaroiapss HU3KUM HKCILTyaTallMOHHBIM PacxojaM, BKIIIOYash MUHUMAaJbHbIE TPEOOBAHUS K
TEXHUUYECKOMY OOCITY>KMBAHHIO U OTCYTCTBHE HEOOXOMMOCTU B PACXOJIHBIX MaTepuanax. hx
BBICOKAsE TOYHOCTh M OBICTPOTa HM3MEPEHUM TakKe CIOCOOCTBYIOT ONTHUMHU3AIUU
MIPOU3BOACTBEHHBIX MPOILIECCOB M CHIKEHUIO 3aTPaT, CBSI3aHHBIX C aBapUsIMU U MPOCTOEM
000pyTOBaHUSI.
Oddexr ot BEEAPEHUA
Brenpenne onncaHHbIXx METOA0B m3MepeHust BEIOpocoB CO MPUBOIUT K YIyUIICHUIO
HKOJIOTUYECKON O0OCTAaHOBKHM, CHU)KEHHIO BPEJIHOTO BO3ACHCTBUS Ha 30pOBbE JIOJIECH U
OKpPYXaWUIyl0 Cpeldy, W K TMOBBIIIEHUIO 3HEProd(PEeKTUBHOCTH M COKPALICHHUIO
OTIEpAllMOHHBIX PACXOJ0B HA MPEANPUITHSIX.
5.1.2.4. luppepernmanrsaOe onTHIECKOE Ioriiomenne crekrpockonmu (DOAS)
Cnekrpockonus auddepeHnnaIbHOTO TMOTJIomeHUusS Wik auddepeHInaIbHOI
onThuecko crnekrpockonueit mnoryomeHus (DOAS), unu npsMoil CHEKTPOCKOMHUEeH
MOTJIOEHUS B OTJIUYME OT TEXHUKH MOIYJISALUU [JIMHBI BOJIHBI U MPOU3BOJHOU
cnexkTpockonuu. TexHruka IpUMEHSIETCS ¢ UCIIOJIb30BAHUEM HUCTOYHUKOB CBETA, U3JIyYarOIIX
Ha HMHPPAKPACHBIX WU YIbTpaHONETOBBIX IIMHAX BOJH, B cucremax ACM kak
HEIKCTPAKTUBHOIO THIMA, TaK M HKCTPAKTHUBHOIO THUMA. JTa TEXHUKA CTaja IIMPOKO
pacnpoctpaHeHHOM B cucreMax ACM HE3KCTPaKTUBHOTO THMA, HCHOJB3YEMBIX I
MOHUTOPUHTA PEAaKTUBHBIX Ta3oB, TakuX, kak HCIl u NH3, U TaKOro 3arpsA3HAIOLIErO

BenlecTBa, kak Hg. XoTs B 3Tux npubopax 0ObIYHO UCTIOIB3YIOTCS ONTUYECKUE (PUIBTPHI JUIS
BbIOOpa CBeTa MOJIXOJAIIMX [JWH BOJIH, NEpecTpauBaeMble [HUOJIHbIE Ja3epbl U
KBaHTOBO-KaCKaJHbIE JIa3epbl MOTYT oOOecnedyrBaTh OOJBIIYI0O MOIIHOCTh CHUTHaja |
JUCKPUMUHALIMIO 0 JUTMHAM BOJIH.

B TunnuHo# cucreme audpdepeHIUAIbHOIO MOIVIOMIEHUs C HMCIOJIb30BaHUEM
IIMPOKOTIOJIOCHOTO MCTOYHHKA CBETA CBET M3JIY4YaeTCsl HA MHOTHX pa3HbIX JJIMHAX BOJH U
MPOXOJIUT Yepe3 sUEHKY, ColeprKallyto 00pa3loBhlid ra3 (Win 4epe3 TpyOy) K JETEKTOpY.
Curnan neTekTopa Ha JAJIMHE BOJIHBIL, IJI€ SHEPIUsl HE MOIJIOMAETCs, UCIIOJIb3YETCS B KAUECTBE
ATAJOHHOTO M3MEpPEHMs ISl CUTHaja, MOJYYEHHOTO Ha JUIMHE BOJIHBI, TJI€ SHEpPrus
MOTJIOIIAETCS.

J{OCTHTHYTBIC SKOJIOTHIECKHAE BRITOBI
DOAS ananu3aTopsl O3BOJISIOT TOYHO U3MEPATHh KOHIIEHTPALMH PAa3JIMYHbIX Ia30B, YTO
CIIOCOOCTBYET YIIY4LICHUIO KOHTPOJISI BEIOPOCOB 3arps3HSIOIINX BEIIECTB, TaKKX, Kak SO,,

NO,, HCl u NH,.



O6mee noTpedicHAE IEPBUIHOM SHEPTUU
Copemennsie DOAS-ananu3atopsl pa3paboTaHbl ¢ y4€TOM BBICOKMX TPeOOBaHMM K
3Hepro3((HeKTUBHOCTH, YTO MMO3BOJISIET MUHUMHU3UPOBATH MOTPEOJIEHNE SHEPTUH.
[IpoBUHYTHIE TEXHOJOTUU U aJTOPUTMbI 00PaOOTKU JTAHHBIX TTOMOTAIOT YMEHBIIUTh
o011ee MoTpedIeHue YHEPTUU, COXPAHSS IIPH 3TOM BBICOKYIO TOYHOCTh U3MEPEHU.

OKOIOrHYecKue MoKa3aTend U SKCILTyaTalfHOHHEIC ITOKA3aTCIIA

DOAS ananuzatopbl 001a1al0T BBICOKOM TOYHOCTBIO W MOTYT HU3MEPATh HU3KHE
KOHUEHTpPALlMM PAa3JIMYHbIX Ta30B, YTO MO3BOJSET CBOEBPEMEHHO BBISBIATH JaXe
HE3HAUUTEIbHbIE 3arpsA3HeHus. J(aHHble aHAIM3aTOPhI MO3BOJISIIOT U3MEPATh KOHUEHTpAaIuU
MHO>KECTBA Pa3JIMYHbIX a30B.

Kpocc-memua s pextsr

OTtpunarenbHOro 3gpdexra Ha Ipyrue SKOIOrHUeCKUe aCIIEKThl HE BBISIBICHO.

ITpumenrnmocTh

DOAS-ananmu3atopsl MHUPOKO NMPUMEHSIOTCA B PA3JIWYHBIX OTPACHAX, TAKHUX, KAK
XUMHUYecKasi, HeTerazoBas, METaLypruuecKkasi, SHepreTuueckasi i Ipyrux.

OKOHOMHYECKHE IIOKAa3aTEeIN

B nenom, Mmetron DOAS siBisieTcs sKkOHOMUYECKH 3(P(HEKTUBHBIM PEHICHUEM IS
MOHUTOPUHTA Ta3oB, oOecrneurBas HHU3KUE HKCIUTYyaTal[MOHHBIE PAcCXOJbl U BBICOKYIO
HaJI)KHOCTb.

Addexr ot BHEAPEHUSA

Buenpenue onucanHbIX METO0B M3MepeHus BbIOpocoB CO MPHUBOIUT K yIYUIIEHUIO
HKOJIOTUYECKON OOCTAaHOBKHM, CHUXKEHHIO BPEJIHOTO BO3ACHCTBHS Ha 30pPOBBE JIOJIEH U
OKPYXKAIONUIyI0 Cpeny, U K TIOBBIIIEHUIO SHEProdMHEeKTUBHOCTH U COKpAIICHUIO
OIEPAaLlMOHHBIX PACXOA0B HA MPEAIPUITHSIX.

5.1.2.5. Hemucepcuornas Y ®-cnekrpomerpus (NDUV)

Henucnepcuonnas ynsTpaduoneronas crekrpockonus (NDUV) — 3to Meron usmepeHus
KOHLIEHTpaIMi Ta30B HAa OCHOBE MOTJIOIIEHUS] UMH YIbTPA(PUOIETOBOTO CBETa. AHAIN3ATOPbI
NDUV wucnons3yoT crnenuduveckue TUHBI BOJTH yJIbTPa(HUOIETOBOTO CBETa s
JIETEeKTUPOBAHUS M U3MEPEHUSI KOHIIEHTpAIUI pa3IMuHbIX ra3000pa3HbIX BEIIECTB.

Ananmuzatopel NDUV cniocoOHBI U3MEpATHh pa3iuyHbIE Ta3bl, KOTOpPbIE 00JaJal0T
XapaKTEPHBIMU MOJI0CAMHU MOJIONIEHUS B YIABTPapuOIETOBOM Auana3oHe. BoT HekoTopbie U3
ra3oB, KOTOPBIE JIOMyCKaeTcss u3MepATh ¢ moMoubio NDUV-ananuzatopos: SOz, NO, NOz,

H,S, HCI, HF, NH,.

[Ipu ananuze ra3oB B yabTpapuOJIETOBOM JMANA30HE YACTO HCIOJIB3YETCS OAUH WIH
HECKOJBKO Y3KHUX IOJIOC MOIJIOIICHUSI B yIbTpadHuoIIETOBOM crekTpe. B kKoMMmepueckux
npubopax AOCTYIHBI PA3IMYHbIE BAPUAHTHI KOHCTPYKIUNA — HAauboJee pacrpoCcTpaHEHHBIMU
SIBJISIFOTCSI OJTHOJTYY€BOM IBYXBOJIHOBOU (POTOMETP, NBYXJIyUE€BO MHOTOBOTHOBOM (hOTOMETP
WJIA TACTIEPCUOHHBINA CIIEKTPOMETP C AUOAHOM MATPULIEH.



NDUV-ananu3atopsl UCIOJIb3YIOT HECKOJIBKO KOMIIOHEHTOB:

1. Uctounuk ynbTpaduoaeTOBOro U3IyUeHUs. DTO MOXKET ObITh IeUTepreBas JlaMIia Uiu
CBETOJHOHBIA HCTOYHHK.

2. enuTtenpb MydKa U ONTUYECKUE KOMIOHEHTH. CBET OT MCTOYHMKA HAIpaBisieTcs Ha
JENUTENb My4Ka, KOTOPBIM pa3fenser ero Ha ABa Jyda. J[aHHbIE JIydu HNPOXOIAT yepes
pa3JIM4HbIe ONTHUYECKHE KOMIIOHEHTBI, Takhe Kak (WIbTPHI, 3€pKajia U JIUH3bI, IS
(OKYCUPOBKHM U HalPABJICHHSI CBETA Yepe3 00pa3lOBYIO SIUEUKY U 3TAJTOHHYIO SYEHKY.

3. OOpa3noBas siueiika — siueiika, cojeprkaiasl ra3oBbli oOpasell, yepe3 KOTOPYIo
MIPOXOJNUT OJUH U3 JIydel yapTpaduosieToBOro cera. ['a3000pa3Hble KOMIIOHEHTHI B 00pasiie
MOTJIOUIAIOT YIbTPaUOIETOBBINA CBET Ha CHEUU(UUECKUX JAJIMHAX BOJIH, COOTBETCTBYIOLIUX
HUX MOJIEKYJISIPHOU CTPYKTYPE.

4. DranoHHas s4eilka — s4eiika, coJepKanias MOBEPOYHBIE ra30BhIE CMECH WU BAKYYM,
yepe3 KOTOPYH NPOXOAUT BTOPOW Jyd yibTpaduOIETOBOTO CBETAa. DTaJlOHHAs syehka
UCIIONb3yeTCs sl KaTUOPOBKM M KOMIIEHCAlMM BO3MOJKHBIX M3MEHEHHH WHTEHCHUBHOCTH
MCTOYHHUKA CBETA U ONTUYECKON CUCTEMBI.

5. Herextop. YabTpadHOJIETOBBIM JETEKTOP U3MEPSIET MHTEHCHUBHOCTH CBETA,
IpoLIEIUIEro 4epe3 o0pa3loBYI0 M JTaJOHHYIO siueiiku. CoBpeMeHHbIE AETEKTOPHI
pa3iendioTca MO 3JIeMeHTaM: (OTORNEKTPOHHBIMU YMHOXHUTEISMH WM KPEMHHUEBBIMU
(boToIMOIaMH, UYyBCTBUTEIBHBIMH K YIbTPA(UOICTOBOMY H3ITYyUEHUIO.

6. AHanoroBo-uudpoBoi npeodpazoBaTenb U MUKpormpoieccop. CUrHan ¢ geTeKkropa
npeobpasyercss B 1uudpoBoil ¢dopmaT u 00pabaThiBaeTCsI MHUKPOIPOIECCOPOM.
Mukponpoleccop aHaJIu3UPYET AAHHBIE U PACCUUTHIBAET KOHLEHTPAIIMU Tra30B HA OCHOBE
M3MEPEHHOTO MOTJIOIIECHHS YIAbTPAPHOIETOBOrO CBETA.

JlaHHbIe TPUOOPBI XOPOLIO pabOTaIOT NPU BBICOKUX KOHIIEHTPAIUAX, BCTPEUAIOLINXCS Ha
YTOJBHBIX ANEKTPOCTAHIUAX U IUIAaBMIIBHBIX 3aBojax. VX pelKo MpUMEHSIOT MPU HU3KUX
YPOBHSIX KOHLEHTpanuu, SO TepsieTcss B KOHJCHCAIIMOHHBIX OJIOKaX XOJOJIHBIX CYyXHX
HKCTPAKTUBHBIX CUCTEM, OCOOCHHO MPH HU3KUX KOHLEHTPAIUSX.

OyHKIMOHAI TPUOOPOB JAHHOTO THUIIA TMO3BOJISIIOT MOAU(MDUKAIUIO JJI1 BKIIOUECHHUS
(GUIBTPOBOIO KOJIECA, COAEPIKAIETO JI0 MATH CIIEKTPATbHBIX UHTEP(HEPEHIIMOHHBIX (QUIBTPOB
. MoHuTOp M3MeEpSAET NONOJHHUTENbHBIE a3kl B OJHOM aHAJIU3AaTOPE MO MEPE BpPAILICHUS
(bUIBTPOBOIO KOJIECa, I/I€ OTACIbHBIC (PUIBTPHI MPOIMYCKAIOT AUCKPETHBIE UTMHBI BOJH CBETA
, Ha KOTOpBIX pa3jinyHble ra3o00pa3Hble BeIleCTBA IMOIJIOMIAIOT cBeT. PacmonoxkeHnue
(GuUIBTPOB B KOJECE U Pa3MEIICHHUE JIaMII UCTOYHUKOB CBETa BHIOMPAIOTCA TaK, YTOOBI B
m000i MOMEHT BPEMEHM CBET, JOCTUTAIOIIMI JETEKTOpa, MOCTyHajd TOJbKO OT OJHOMN
KOMOWHaIuu Jiamnbl B GuiabTpa. B koMOMHAIIMK, UCTIOIB3YEMOH 1T MOHUTOPHHTA OOIIETO
copepxanust NOx u SO,, HCIOIB3YIOTCS [BEC PasHble HCTOYHUKOBBIC JIAMIIBI C IOJIBIM

karojoM. OnTuueckue GUIbTPHI, CEIEKTUBHBIC 7151 JTUH BOJTH 284 1 309 HM, UCIIOIB3YIOTCS
st msmepennst NO, a oqun ¢uinbtp — st usmepennst NO, n/wnu SO, ipu 214 1w



UyBCTBUTEIIBHOCTD YBEJINUYHUBAETCS C UCIIOJIb30BAHMEM MHOTOIIPOXOJHOMN A4YEHKHU Y ailTa
JUTst ob6ecriedeHust OObIIEH JUTMHBI U3MEPUTENbHOTO IyTH. [Iprbop u3mepsieT ypoBHHU B ppm,
HO HE Ha YpPOBHAX ppb, KOTOpble HEOOXOAUMBI [JII TNPUMCHCHHUS B
pa30aBIIAIONIE-IKCTPAKTUBHBIX cHCcTeMax. Mcrnonap30BaHME [aHHBIX aHAIU3aTOPOB IS
MOHUTOPHWHTA COOJIO/ICHUS HOPMATUBHBIX TPEOOBAHHI MOXKET OBITh HE BCET/Ia MOAXOISIIIHM,
KOT'/Ia YCTaHOBJICHBl HU3KHE TpeJeNbl BRIOPOCOB; OJHAKO OHHM IIMPOKO HCIOJIB3YIOTCS B
KayeCcTBE MPOIECCHBIX MOHUTOPOB, OCOOEHHO B razoananutudeckux MK ACM
dKCTpakTUBHOTO THNa. Bepcum mpubopa NDUV, ycranaBnuBaeMble B CTOMKY Kak JJIsi
MU3MEPEHUS OJJHOTO ras3a, Tak U i1 MHOTOKOMIIOHEHTHOTO aHAJIN3a, YaCTO YCTAHABIMBAKOTCA
B MOOWJIBHBIX JIA0OPATOPHSIX TSl TECTUPOBAHUS BHIOPOCOB.

JletexTopbl ¢ (HOTOAMOMAHBIMU MATpPHULIAMU TPUMEHSIOTCA B YJIbTPadHuO0JIETOBOM
nuarna3oHe crekTtpa kak B razoanHanutuueckux MK ACM sKcTpakTUBHOTO THUIA, Tak U B
razoananutuyeckux MK ACM He’KCTpaKTUBHOTO THUIA, OOBIYHO JIsi MOHUTOPUHIA TaKUX
coenunennii, kak SO, NO u NH. C nosiBinenuemM 1eTeKTOpoB ¢ (OTOAUOAHBIMUA MaTpHUIIAMU
CTajJ0 BO3MOXHO CO3/aTh CIHEKTPOMETP, CHOCOOHBIM H3MEpPSITh HECKOJIbKO Ta3oB,
MPAKTUYECKHU C TOU K€ MPOCTOTOM, uTo U (poroMeTrp. JleTekTop ¢ POTOaMOaHON MaTpHUlIeH
COCTOUT M3 CEpUU KPEMHHUEBBIX (DOTOAMOJIOB, UyBCTBUTEIBHBIX K CBETY. MaTpuiia MOXKeT
cojaepxath oT 128 1o 6osnee yem 4000 TUOAHBIX 2JIEMEHTOB, KX bl U3 KOTOPBIX pa3jeiicH
npuMepHo Ha 25 MkMm. CHauana MaTpulia HaCTPAUBAETCS IMyTEM 3apsija KaxKJI0ro JUOJHOTO
aJieMeHTa OOpaTHBIM HAMpPsKEHUEM /I co3JaHusi Oapbepa i moToka 31ekTpoHoB. Korna
CBET MaJacT Ha N-TUN KPEeMHUS 1102, (OTOHBI TEHEPUPYIOT JJIEKTPOHBI, KOTOPHIC
paspsKaloT AUOJ. 3aTeM KaXKIbli U3 IHOA0B Nepe3apsiKaeTcsl — HalpsiKeHUe, He0O0X0AUMOoe
JUISL €T0 TIepe3apsIAKH, SBISIETCS MEPOM MHTEHCHUBHOCTHM CBETA HA DJIEMEHTE.

OnTtuyeckue QUIBTPHI U AUOTHBIC JIA3EPhl UCIIONB3YIOTCA Kak B razoaHanuTuyecknx MK
ACM 3KCTpakTHUBHOTO THMA, Tak U B razoaHanTnaeckux MK ACM HE3KCTpaKTUBHOIO THUIIA.
OTHOCUTENIBHO HEIOPOTHE aHATU3AaTOPhI JOMYCKAETCs] KOHCTPYUPOBATh C MCIOJIb30BAHUEM
onTu4yeckux GpuibTpoB. OnTHyeckre GUIbLTPbl OOBIYHO UCTIONIB3YIOTCS AJ1s1 MOoHUTOpUHTa CO
»B nHppakpacHom auanazone. Texanka NDUV mupoko mpuMeHsieTcsi B yIbTpaduoIeTOBBIX

razoananutniueckux MK ACM nskcrpaktuBHOrO THna, razoananutundeckux MK ACM
HEIKCTPAKTUBHOIO TUIA U TPUOOpax /sl AUCTAHIIMOHHOTO 30HIUPOBAHMUS.
JOCTHTHYTBIC 9KOJIOTHICCKHAE BEITOIBI
[Ipumenenne NDUV-ananu3zatopoB MHO3BOJISIET ONEPATUBHO U TOYHO H3MEPATH
KOHIIEHTpAallMi BPEAHBIX Ta30B, Takux, kak SO, NOx wu NH3, YTO CIOCOOCTBYET

NpCAOTBPAICHUIO IIPCBBIIICHUA JOITYCTUMBIX ypOBHeﬁ BBI6pOCOB U MHHHUMU3AIIUU
3arpA3HCHUA BO3yXaA. 910 yIydqmacT Ka4CeCTBO BO3JyXad, 3alIUIIACT 3T0POBBC HACCICHUA U
CHMNXKXACT HCTATUBHOC BOSI[GﬁCTBPIG Ha OKPYKarIlyro Cpcay.

Obmee noTpedicHNE IEPBUIHOM SHSPTUU



NDUV-ananuzatopbl OTJIHYAIOTCS HU3KUM MOTPEOJICHHEM TMEPBUYHON IHEPTHU
Omarojapsi HCIOJb30BaHUIO OSHEProd(PEKTUBHBIX KOMIIOHEHTOB, TaKHX, Kak
yIbTPa(HUOIETOBbIE CBETOAMOABI M JETEKTOphl. ONTUMHU3AIUS ONTUYECKUX CHUCTEM H
MUHUMAJIbHOE SHEPTONOTpeOIeHUE JETEKTOPOB TAKKE CIIOCOOCTBYIOT CHUMKEHHUIO OOIIUX
3aTpaT Ha 3JIEKTPOIHEPTHIO.

Kpocc-memua 3¢ dexrs

OtpunarensHoro 3¢gdexra Ha APyrue SKOJOTUUECKUE ACTIEKThI HE BBISIBIICHO.
IIpumerMMOCTD

B 3aBucumocTn 0T BEIOOpA amil i QUIBTPOB, Apyrue rasel, Takue, kak NH,, H,S, CS,,

COS u Cl2 U3MEPSIOTCS B YJIbTPadUOIECTOBOM JUaIa30He C MOMOIIBIO ATOTO aHaIu3aTopa.

MunuManbHbIe AUANa30Hbl u3MepeHus: Bappupyrotcs oT 0 — 20 ppm 10 0 — 500 ppm uiu
BBIIIIE, B 3aBUCHMOCTH OT U3MEPSIEMOT0 raza U JUIMHbI TYEHKH.

NDUV-ananuzaTopsl HaXOASAT MIHUPOKOE MPUMEHEHUE B PA3IMYHBIX OTpACIsX Ojaroaaps
CBOEH CIOCOOHOCTH TOYHO UM HENPEPHIBHO M3MEPSTh KOHIEHTPAUUU Ta3oB B PEaTbHOM
BpeMEHHU. B MPOMBINIIEHHOCTH OHU HMCIOJIB3YIOTCS [JIi KOHTPOJIS BBHIOPOCOB Ha TaKHUX
NpeanpusaTHsIX, Kak HedrenepepaldaTbiBaloOllie, XUMHUUYECKHE U IEMEHTHBIE 3aBOJIbI,
ANEKTPOCTaHLMU. [[aHHbIE aHATU3aTOPHI MO3BOJISIIOT CBOEBPEMEHHO BBISIBIISITH MPEBBIIICHUE
JIOIYCTUMBIX YPOBHEH BHIOPOCOB M MPUHUMATH MEPHI 10 UX CHUKEHUIO, YTO CIIOCOOCTBYET
COOJIFOJICHUIO JKOJIOTMYECKUX HOpM U craHnaproB. IIpumenenne NDUV-ananuzatopos
MIOMOTaeT ONTUMHU3UPOBATh MPOU3BOJICTBEHHBIE MPOIIECCHI, MOBBIMIA UX YPHEKTUBHOCTH U
CHUW)Kas 3aTpaThl, CBA3aHHBIE C aBAPUSAMH U MIPOCTOSIMH 000PYIOBAHHUS.

OKOHOMHWYECKHE TOKA3aTEIH

NDUV-ananu3atopsl XapaKTepU3yIOTCS HU3KMMU DKCILUTYaTallMOHHBIMU PacXOJaMH,
MUHUMAJIbHBIMU TPEOOBAHUSIMH K TEXHHYECKOMY OOCITY)XMBAHUIO H OTCYTCTBHEM
HEO0OXOAMMOCTH B PacXOJHbIX Marepuanax. X BrICOKas TOYHOCTh U OBICTPOTA U3MEPEHUN
CHOCOOCTBYIOT ONTHMHU3ALMK TPOU3BOACTBEHHBIX TIPOLECCOB M CHI)XEHHUIO 3aTpart,
CBSI3aHHBIX C aBAPHUSAMU U MPOCTOEM 00OpYAOBAHHUS.

Addexr oT BHEEAPEHUSA

Bueapenune NDUV-ananuzatopoB oOecrnieunBaeT BBICOKUM YpOBEHb KOHTPOJIA 3a
BBIOpOCAMH, TIOMOTAaeT COOJI0JAaTh SKOJOTHUYECKHE HOPMATHUBBI M CTAHAAPTHI, YTO
MpeaoTBpaniaeT mrpadpl U CAHKIIUH.

5.1.2.6. AromHO0-ab6copbmmonHas cuekrpockomus (AAS)

AtomHO-abcopOnronHas crnekrpoMeTpusi (AAS) — 3TO aHAIUTHYECKUN METO/,
UCITOJIb3YEMBIN JIJIs1 KOJIMYECTBEHHOTO OMPENEIEHUS COJECPKAHNA METATUIMYECKUX FJIEMEHTOB
B pa3iM4YHbIX 0Opa3uax. MeToa OCHOBaH Ha MOIVIOLIEHWH CBETa CBOOOJHBIMHU aTOMaMH
AJIeMEHTa B ra3oBoi (asze.

OCHOBHBIE KOMIIOHEHTHI U TPUHIUI pad0Thl A AS-aHaIU3aTOPOB BKIIOYAIOT HECKOJIBKO
KJIFOYEBBIX 3JIEMEHTOB. MICTOUHMK CBETa MpeACTaBJIEH MOJbIM KaToAHbIM ucTounrukoM (HCL),



KOTOPBIN CONEPKUT KATOABI U3 aHAJIU3UPYEMOTO 3JIEMEHTA U U3JTy4YaeT CBET Ha JUIMHAX BOJIH,
XapaKTEePHBIX JJIA IAaHHOTO 3JieMeHTa. JlomyckaeTcst HCIIOJIb30BaHKE AJICKTPOIECOPOIITMOHHBIX
JaMn Uil 3JIEMEHTOB, ISl KOTOPBIX CIIOKHO HM3TOTOBUTH MOJBIE KATOJHBIC JIAMIIbI.
ATtomuzaTop B AAS aHanmu3zaTopax MOXKET ObITh IJIAMEHHBIM, TJIe 00pa3ell BBOJUTCS B ILJIaMs
U JTUCCOIMHUPYETCS Ha CBOOOTHBIE aTOMBI, WIH TpadUTOBOM TIEUbI0, T/Ie 00pa3el] HarpeBaeTcs
B rpaduToBOM TpyOKe uisi 6oJjiee YyBCTBUTEIBHOTO aHaiu3a. /(s HEKOTOPBIX 3JIEMEHTOB,
Takux, kak As, Se, Sb, Sn, nmpumMmensiercss rugpuaHas reHepanus, ooOpasyrolias JeTydue
TUJIPUJIBL.

OnTuueckasi cucTeMa BKJII0YAaeT MOHOXPOMATOp, KOTOPKIM pa3/iessieT CBET OT UICTOYHHUKA
Ha OTJAEJbHBIE JJIMHBI BOJH W HANpaBIISIET HAa aHAIU3UPYEMYIO JJIMHY BOJIHBL. 3epkaja U
JIMH3bl HAMpaBJSIOT CBET 4Yepe3 aToMu3atop W Ha JAeTeKTop. JeTeKkTopoM CiyXKuT
dboronomuoxutens (PMT), usmepstomuii WHTEHCUBHOCTh CBETa, MPOMIEAIIETO Yepes
atomuzatop. MHTEHCUBHOCTbh TOTJIONICHUSI CBETAa aTOMAaMHU AHAJIMU3UPYEMOTrO 3JEMEHTa
MPONOPIIMOHATFHA €TI0 KOHILEHTpAIuu B 00pasiie. AHanmoro-uudpoBoi mnpeoOpa3oBaTeib
npeoOpa3yeT aHaJIOrOBbIN CUTHAN C JeTeKkTopa B HUGpoBOil popMar, a MUKpOMIPOIECCOP
aHAJIM3UPYET JTaHHBIE U PACCUUTHIBAET KOHIIEHTPALIUH 3JIEMEHTOB Ha OCHOBE U3MEPEHHOTO
MOTJIONIEHUS CBETA.

AAS-ananuzaTopsl 00J1a1al0T psAgOM MpeumyinecTB. OHU 00€CTIEYUBAIOT BBICOKYIO
TOYHOCTh U YYBCTBUTEIBHOCTh H3MEPEHHUH, UYTO MO3BOJSET AHAIM3UPOBATH CJIEIOBbHIC
KOJIMYECTBA 3JIEMEHTOB. MeTon crnenuduuecku OmpeaeisieT OTIeNbHbIE 3JEMEHTHl 0e3
3HAYUTEIBLHOTO BIIMSIHUS MEMIAIOIINX BEIIECTB U CIIOCOOEH M3MEPSITh MIUPOKUHN Hana3oH
KOHIIEHTpAIINii, 4TO JeJIaeT €ro YHUBEPCAIbHBIM I Pa3IMYHBIX MpuioxeHui. HagexxHoctb
1 CTaOWJIBHOCTh TPUOOPOB JIOCTUTAIOTCS O1arojapsi MpOCTOTE KOHCTPYKIIMU U MPOBEPEHHOU
METOJ0JIOTUH.

JOCTHTHYTBIC SKOJIOTHICCKHAE BEITOIBI
[Ipumenenrne A AS-aHamU3aTOPOB B IKOJIOTMUYECKOM MOHUTOPUHIE MO3BOJISIET TOYHO U
OTIEPATUBHO OMPEACIISITh COACPKAHUE TSKETBIX METAJUIOB U IPYTUX TOKCUYHBIX 2JIEMEHTOB B
BO3/IyX€, BOJIE U MOYBE.
O6mee moTpeOieHNe NEPBUIHOMN SHEPTHHA

AAS-ananuzatopbsl nOoTpeOISIOT OTHOCUTEIBHO HEOOIBIIOE KOJIMYECTBO NMEPBUUHOM
SHEprum OJarojapsi UCIOIb30BAHUIO d(PPEKTUBHBIX UCTOYHUKOB CBETA, TAKUX, KaK MOJIbIE
KaTOJIHBIC JIAMIIbI, 1 COBPEMEHHBIX JIETEKTOPOB. OCHOBHOE HHEPronoTpeOIeHUe CBIA3aHO C
paboToil aTromuzaTropa, 0COOEHHO TpadUTOBONM TEYH, OJHAKO COBPEMEHHBIC MOJCIH
aHaJIM3aTOPOB ONTUMHU3UPOBAHBI JIJI1 MUHUMHU3AIIMU SHEPro3arpar Mpu COXPAaHEHUHU BBICOKOM
TOYHOCTH ¥ UYYBCTBUTEILHOCTU U3MEPEHUH.

Kpocc-memua s ekt
OTtpurnarenbaoro 3¢ dexra Ha APyTHUe IKOJTOTHICCKUE ACTIEKTHl HE BBISBIICHO.
ITpumermMOCTD



AAS-aHanu3aTopbl HAXOJAT MIUPOKOE MPUMEHEHUE B PA3TUYHBIX 00JIACTAX, BKIIIOYAs
HKOJIOTMYECKUM MOHHUTOPHUHI, KOHTPOJb KadyeCTBa B IMPOMBIIUIEHHOCTH, MEIULHUHE U
Hay4YHBIX HccienoBaHuAX. OHM UCHONB3YIOTCA Ui aHAJIW3a COJEPkKAHUS METaIOB B
aTMoc(epHBIX BbBIOpOCAX, MUTHEBON BOJE, CTOYHBIX BOJAX, MOYBE U OUOJOTUYECKUX
oOpasuax. B mpomsinuieHHOCTH AAS-aHanu3aTopbl IPUMEHSIOTCS ISl KOHTPOJIS ChIPbS U
OPOAYKIMH, & B MEIULIMHE — JIJIS1 ONPEACIICHUS] KOHLIEHTPALUil 2JIEMEHTOB B OMOJIOTHYECKUX
KUIKOCTSIX.

OKOHOMHYECKHE ITOKA3aTEIIH

AAS-ananu3zaTopsl 001a4al0T BRICOKON SKOHOMHYECKON 3(DPEKTUBHOCTHIO Ojaroaaps
HU3KHUM DKCIUTyaTallMOHHBIM pacxoJaM U JIOJTOBEYHOCTH MpuOopoB. OHHU TpeOyroT
MUHHUMAJIBHOTO TEXHUYECKOTO OOCIIYKUBAaHUSI U UMEIOT OTHOCUTEIbHO HU3KYI0 CTOMMOCTD
pPacXOJHBIX MAaTEPUAIIOB, TAKUX, KAK JJAMIIbI U PEAKTHBBI.

OddexT oT BHEAPEHUA

Buenpenune AAS-aHanmu3aTopoB oOecl€YMBAET 3HAUUTENbHBIE MPEUMYIIECTBA B
KOHTPOJIE 3arpsI3HEHUSI OKPY>KAIOIIEeH Cpeibl U MOBBILIEHUH KauecTBa NpOoAyKIUH. JlaHHbIE
NpUOOPHI MO3BOJISIIOT CBOEBPEMEHHO BBISBIATH W YCTPAHATh MCTOYHUKH 3arps3HEHUs,
CHOCOOCTBYIOT COOJIOACHHUIO KOJIOTMUECKMX HOPM M CTaHJApTOB, YTO MPENOTBpallaeT
HaJ0KeHue MTPadoB U CAHKIIHIA.

5.1.2.7. AtomuO0-pmyopecnenTHas cnekrpockomus (AFS)

AToMmHO-(yopecueHTHas crnekTpockonus (AFS) — 3To aHanmuTHYECKUH METO[,
UCIIOJIB3YIOIIMM sIBIeHHE (IIYyOPECUECHIIMH UIsi MU3MEPEHUS KOHIUEHTpAIUil 3JeMEHTOB B
oOpasnax. Metos ocHOBaH Ha BO30YKJ€HUM aTOMOB OIPEJEIEHHOT0 3JIEMEHTA U U3MEPEHUU
U3ITy4YEHHs], UCITyCKAEMOr0 JAaHHBIEMH aTOMaMH IPU BO3BPAaTe B OCHOBHOE COCTOSIHUE.

OcHOBHBIE KOMIIOHEHTHI U MPUHIIHAT paboThl AFS-aHanu3aTopoB BKIIOYAIOT UCTOYHUK
BO30YK/I€HHSI, KOTOPBI OOBIYHO MPEICTABIIEH MOJIBIM KATOJHBIM UCTOYHUKOM HJIU Ja3€POM.
OTOT UCTOYHUK CBETa HMCIOJIb3yeTCs A1 BO30YXJAEHUS aTOMOB 3JIeMEHTa B 00pasle,
UCIyCKasi CBET Ha ONpPEAE]ICHHON [JMHE BOJHBI, COOTBETCTBYIOIIEH SHEPreTHYECKUM
Iepexo/laM aToOMOB aHAIM3UPYEMOro 3JIeMEHTa. ATOMM3alMs — IPOLECC MPEBPAILCHUS
aHAJIM3UPYEMOTO AJIEMEHTa B CBOOOJHBIE ATOMBI — JOCTUTAETCS MIOCPEICTBOM IPUMEHEHUS
IJIaMEeHU, Tpa(UTOBOM MEeYM WM THIPUAHON reHepauuu. B ciaydae rupuIHON TeHepaluu
aHAJIM3UPYEMBIN 3JIEMEHT NPEBpaIlaeTCs B JIeTyuee coelnHeHue (TUIpHI), KOTOPOe 3aTeM
IUCCOLMUPYET B aTroMu3aTtope, oOpas3ys cBoOonaHble aTtoMmbl. OnTUyecKas cucTeMa
HampaBjsieT CBET OT HCTOYHHUKA BO30YXJEHUS dYepe3 aTOMH3aTop, TJe AaTOMBI
aHAJIM3UPYEMOTO 3JIEMEHTa BO30YXIAI0TCS M HauMHAIOT (piyopecuupoBartb. ONTHYECKUE
KOMIIOHEHTBI, TaKHe, KaK JIMH3bI U 3epKajla, UCIONb3YIOTCs 17151 (POKYCUPOBKHU U HAIPABICHHUS
CBETA.

MonoxpomaTop WM CIEeKTporpad MCMONb3yeTCs IS pa3iokeHHs (IyopecieHTHOTO
U3JyYEHUs1 Ha €ro COCTABJIAIOIIME JJIMHBI BOJH, YTO IMO3BOJISIET BHIOPATh OINpPEAEICHHYIO
JUIMHY BOJIHBI, COOTBETCTBYIOIIYIO (IYyOpECHEHIUH aHAIU3UPYEMOro >JIEMEHTa, |



UCKIIIOUUTh (POHOBOE M3nmydeHue. [leTekrop, kak PoTOyMHOKUTETh WIH (POTOIUOI, U3MEPSET
WHTEHCUBHOCTH ()JTyOPECIIEHTHOTO M3JIYy4YEHHUs, KOTOpas MPONOPIHOHATbHA KOHIICHTPAINH
aHATM3UPYEMOTO 3JIeMeHTa B oOpasiie. Curnain ¢ JeTekTropa mpeodpasyercss B MUGPOBO
dbopmaTr u o00OpabaThIBa€TCsi MHKPOIPOILIECCOPOM, KOTOPBIM aHAIM3UPYET AaHHBIC H
pPacCUMTHIBACT KOHIICHTPAIIMIO JJIEMEHTa Ha OCHOBE HW3MEPEHHOW WHTCHCUBHOCTHU
(bayopecueHIun.

[IpeumymiectBa AFS-anann3atopoB BKIIOYAIOT BBICOKYIO YYBCTBUTEIBHOCTH, UTO
MO3BOJISIET OOHAPYKUBATh OY€Hb HU3KHE KOHIIEHTPAIMH 3JIEMEHTOB, CIIENU(PUIHOCTH METOAA
, MUHUMHU3HPYIONTYIO BIMSHAE MEIIAIOIINX BEIIEeCTB, M IMUPOKUN TUAMIa30H H3MEPEHUH, UTO
JIeTaeT UX YHUBEPCATBHBIMH JJIs PA3IMYHBIX aHAJTUTUYECKUX 3a/ad. MeTos obecreunBacT
OBICTPBIA OTKJIMK M BBICOKYIO TOYHOCTH M3MEPEHUH, YTO IMO3BOJISACT MOIYYaTh PE3yIbTAThI
aHaM3a B KOPOTKHUE CPOKHU.

[Ipumenenne AFS-aHanu3aTopoB pa3zHOOOpPa3HO M BKIIOYAET JKOJIOTHUYECKHUH
MOHUTOPHHT JUISI OTIPE/ICTICHUST KOHIICHTPAIIMHA TSDKEIIBIX METAIOB U JAPYTUX JIEMECHTOB B
OPUPOJHBIX BOJAX, MOYBaX M arMocdepe; MPOMBIIUICHHBIM KOHTPOJIb 32 COACpKaHHEM
BPEIIHBIX JJIEMEHTOB B BBIOpOCAX MPOMBINUICHHBIX TPEANPHUATHI; aHAIW3 THIICBHIX
MPOJIyKTOB M HAIMUTKOB JJI 0OECTIEYeHHs MX 0€30MMaCHOCTH; MEIUIIMHCKUE U OMOJIOTUYECKHE
WCCIICIOBAHUS JUISI aHalin3a OWOJIOTHYECKUX O00pas3loB, TaKWX, KaK KpPOBb M MoO4Ya M
T€OXMMUYECKHUE MCCIIECIOBAHUS IJI1 U3YUYEHHUS COCTaBa TOPHBIX MOPOJ, MUHEPATIOB U TIOYB.
AFS-ananuzaTtopsl MNpeNCTaBISAIOT CO00OM MOIIHBIM HWHCTPYMEHT JMJisi TOYHOTO H
YyBCTBUTEIHHOTO OTPEEICHIS MIEMEHTOB B Pa3IUYHBIX Cpelax, ooecreunBasi HaJAC)KHBIC U
OBICTpBIC PE3YNIbTATHI AHAIH3A.

JOoCTHTHYTBIC SKOJIOTHIECKHAE BRITOIBI
AFS-ananu3atopsl MO3BOJISIIOT TOYHO U3MEPSTh KOHIEHTPALUU TSHKEIBIX METAJIOB B
pPa3IMYHBIX CpelaxX, YTO MOMOTAeT B BBISBICHUU W YCTPAHEHWHW MCTOYHUKOB 3arps3HCHHS,
CHIKasl TEM CaMbIM UX HETaTUBHOE BO3JICHCTBHUE HA OKPYKAIOIIYIO CPEIy.
Oo6mee noTpedneHne MEPBUIHOM SHESPTUU
CoBpemennbie AFS-ananuzatopsl pa3zpaboTaHbl ¢ ydeTOM TpeOOBaHUI
HEProdHEeKTUBHOCTH, YTO MO3BOJISIET MUHUMHU3UPOBATh 00111ee MOTpeOIeHNEe SHEPTUN TTPU
WX 3KCIUTyaTallru.
Kpocc-memua 3¢ dexts
OtpunarensHoro 3¢gdexra Ha APyrue SKOJOTUUECKUE ACTIEKThI HE BBISIBIICHO.
IIpumerMMOCTD
AFS-ananu3atopsl MMPOKO MPUMEHSIOTCS IS ONPEACICHUS HU3KUX KOHIIEHTpAIui
AJIIEMEHTOB, OCOOCHHO TSDKEIIBIX METAJUIOB, B PAa3JIMUHBIX Cpelax, TAKUX, KaK BOJa, OYBA U
BO31lyX. ATOMHO-(ryopeciieHTHas cnekrpockonus (AFS) B ocHOBHOM ucnonb3yercs st
W3MEPEHHs KOHIICHTPAIIUA METAJUIMYECKUX JJIEMEHTOB, a HE Ta30B. DTO CBSA3aHO C TEM, YTO



METO/I OCHOBAH Ha BO30YK/IEeHUHU U (DITyOpECIIEHIIMN aTOMOB, 4YTO Hanbosee 3pPEeKTUBHO ISt
OTIpe/ICIICHUS METAUIOB B UIKUX WM TBEPJbIX mpobax. J[is ra30oB, KOTOPhIE MOTYT OBITH
u3MepeHsl KocBeHHo, Hg, runpunpr metamios (AsH,, SbH3, GeH,, H,Se) u CH,Hg.

AFS-ananu3atopsl HaXOAT MIMPOKOE MPUMEHEHHUE B Pa3IMYHBIX 00JacTsax Onaromaps
CBOEH BBICOKOM 4yBCTBUTEIBHOCTU U CIIEUPUIHOCTU. B 3K0JIOrMueckoM MOHUTOPUHTE OHU
UCIIONB3YIOTCA JIS ONPEIECTICHNS] KOHIICHTPAUU TSHKENBbIX METAJUIOB M JPYTUX JIEMEHTOB B
NPUPOJHBIX BOJAX, MOYBaX W arMmocdepe. DTO MO3BOJSIET OIEHUBATH COCTOSTHUE
OKpYXarIiel Cpelbl, BBISBISITh UCTOUHUKHU 3arpsi3HEHUS] U MPUHUMATH MEpbl I UX
ycrpanenus. B mnpombinuieHHOcTH AFS-ananuzaTopbl NPUMEHSIOTCS [ KOHTPOJIS
COJICp>KaHUsl BPEAHBIX JIEMEHTOB B BBHIOpPOCAX MPOMBIIIJIEHHBIX MPEANPUATHH, TaKUX, KaK
METaJUTyPTHUECKHE U XUMUYECKHE 3aBOJIBI, YTO CIIOCOOCTBYET COOIIOIEHUIO KOJIOTHUECKIX
HOPM U CTaHAApTOB.

OKOHOMMYECKHE OKa3aTeIn
Bricokass HanexXHOCTh M O0JToBeYHOCTh AFS-aHann3aTopoB CHUKAIOT
AKCIUTyaTal[MOHHBIE PACcXOJibl, BKJIOYash 3aTpaThl Ha TEXHUYECKOE OOCIy>XKUBaHUE U
KaJIMOPOBKY.
OKONOrM4ecKue U SKCILTyaTallMOHHEBIE II0Ka3aTelH
AFS ananuzatopsl 006ecrieunBarOT BHICOKYIO UyBCTBUTEIBHOCTh U TOYHOCTh H3MEPEHUH,
YTO IMO3BOJSET CBOEBPEMEHHO BBISBIATh JAKE HU3KHWE KOHIIEHTPALMU 3arps3HSIOLINX
BEILIECTB.
O¢ddexr oT BEEAPEHUSA
Buenpenue AFS-ananu3atopoB oOecreunBaeT 3HAYUTEIbHBIE NMPEUMYIIECTBA B
pa3nuuHbIX obnactax. /laHHple mpUOOPHI MO3BOJSIOT CBOEBPEMEHHO M TOYHO BBISBIATH
KOHIICHTPALUM TSKEJIBIX META/UIOB U JAPYTHUX DJIEMEHTOB, YTO CIIOCOOCTBYET YJIYUIIEHUIO
AKOJIOTMYECKOTO MOHUTOPUHTAa M CHHI)KEHUIO 3arpsi3HEHUs OKpyXarwomieid cpensl. B
MIPOMBIIICHHOCTH MX MPUMEHEHHE MTOMOTaeT coOM0AaTh IKOJIOTUUECKUE HOPMBI, CHIXKATh
pUCKH MITPAQOB M CAHKITUHN, U ONITUMU3UPOBATH MMPOU3BOCTBEHHBIC MPOIIECCHI.
5.1.2.8. Honnas Macc-cnextpomerpusi (IMS)
Texamaeckoe omucanme
HNonnas mobunbHOcTHas crnekrpomeTpusi (IMS) — 3T0 aHanmuTHYEeCKUN METOI,
HCIIONIb3YyEMbIH JIsi OOHAPYKEHUSI U UJICHTU(UKAIMY XUMUYECKUX BEIECTB HA OCHOBE HMX
IBV)KEHUSI Yepe3 Ta30ByK Cpeay IMOoJ BO3AECHUCTBUEM JJIEKTPUUYECKOTO  IOJIA.
IMS-ananu3aTopbl HaxoJAT IIHUPOKOE MPUMEHEHHWE B HKOJOTHMYECKOM MOHUTOPUHTE
Oyaromapsi CBO€il BBHICOKON YYBCTBUTEIBHOCTH M CIIOCOOHOCTH OOHAPYKHBATh CIIEIOBBIC
KOJIMYECTBA 3arPsS3HAIOLIMX BELIECTB B BO3/IyX€E, BOJIE U IOYBE.
OcHoBHbIe KOMITIOHEHTHI IMS-aHanu3aTopoB BKIIOYAIOT UCTOYHUK MOHU3AINH, KOTOPBIMA
UCIIOJIB3YETCA ISl MPEBPAIIEHUS MOJEKYJ AaHaJW3UpPYyEeMOro BeEIlecTBa B HOHBL. B
3aBHCUMOCTH OT THIA aHAUIM3UPYEMOTO BEIIECTBA U MPUMEHEHHS UCTIOJIB3YIOTCS Pa3INYHbIC



MCTOYHUKU WOHM3ALNM, TaKUE, KaK PaJuOAaKTUBHbIE MCTOUYHUKH (HAIpUMEp, HUKEIb-63),
(dhoTo-noHM3AIMS, KOPOHHBINA pa3psijl WIK Jla3epHas JecopOius noHu3anuu. B peakiimonHoi
Kamepe MPOUCXOIUT B3aUMOAECHCTBUE MOJIEKYJI C PEareHTHHIMH MOHAMHM, YTO IMPUBOJUT K
00pa30BaHUIO0 MOHOB AHAIIU3UPYEMOI0 BEUIECTBA, KOTOPBIE 3aT€M BBOJISTCS B APEeH(PpoBYIO
TpyOKy. OcHOBHOI koMnoHeHT IMS-ananuzatopa — apeiidoBas TpyOka, TJie MPOUCXOAUT
pa3fejIeHre MOHOB HAa OCHOBE UX MOJBH)XHOCTH B Ta30BOM Cpelie MOJ BO3JEHCTBHUEM
ANEKTPUYECKOTO MOJIsA. DINEKTPUUECKOE IMOJ€ MPUKIIAIbIBAETCA BAOJb Aper(oBoil TpyOKH,
3aCTaBisisi MOHBI JBUTaTbCS K JETEKTOPY, KOTOPBIM PErUCTPUPYET MOHBI MO MEPE HUX
MPUOBITHUS B KOHIIE TPYOKH.

B skonornueckom mMonuTopuHre IMS-aHanu3atopbl UCHONB3YIOTCS AJISI KOHTPOJIS
3arpsi3HSAIONIMX BEHIECTB B BO3JyXE, BOJAE M IMOYBE, BKIKOYAs JIETyYHME OpPraHUYECKHUE
COCJIMHEHUS] U TOKCUYHbIe XHUMHUKaAThl. [Ipumenenune IMS-aHanuzaTopoB MO3BOJSET
CBOEBPEMEHHO BBISBIIATh HCTOYHUKH 3arpsi3HEHUN U MPUHUMATh MEPHI JI UX YCTPAHEHHS,
YTO CHOCOOCTBYET YJIYUIIECHUIO KayecTBa OKPYXAKIIEH Cpeapl M 3aIIUTE 310POBbS
HacesieHus. [IpuMepbl BemiecTB, KOTOpbIE M3MEPSIOTCS ¢ nmoMoulpo IMS-aHanu3aTopos,
BKJIFOYAIOT B3PbIBYATHIE BEIIECTBA, HAPKOTUKHU, XUMAYECKHUE areHThI, JIETyYUE OPraHNndeCKUe
coenuHeHust 1 ouomapkepsl. B nienom, IMS-ananuzaTopsl npeacTaBiasioT cOO0N MOITHBIA U
YHUBEPCAJIbHBIM MHCTPYMEHT JJIsI OOHApYXEHUS W UJACHTU(DUKAIIUU IIUPOKOIO CIEKTpa
XUMHUYECKUX BEIIECTB, OOECreurBasi BBHICOKYIO) UYYBCTBUTEIBHOCTh, CHEIU(DUYHOCTh H
OBICTPOE BpeMs OTKJIMKA, YTO JENAET UX HE3aMEHUMBIMU B SKOJIOTUYECKOM MOHUTOPHUHTE.

JIOCTUTHYTBIC SKOJIOTHYECKHE BRITOIBI

Breapenue IMS-aHanu3aTopoB B 3KOJIOTHYECKUIT MOHUTOPHHT MO3BOJISIET CBOEBPEMEHHO
BBISIBIIATh U KOHTPOJIMPOBATH 3arpsi3HAIONIME BEIIECTBA, TAKUE KaK JIETY4YHE OPTaHUYECKUE
COEMHEHUS U TOKCUYHBIE XUMUKAThI, B BO3yX€E, BOJAE U IOYBE.

Obmee noTpedncHNE IEPBUIHOM SHEPTHU

IMS-ananu3aTopbl MOTPEONISIOT OTHOCUTENHHO HEOOJBIIOE KOJUYECTBO MEPBUUHOM
SHEprum 0OJiarojaps HMCIOJIb30BAHUIO HHEProd(PEeKTUBHBIX KOMIIOHEHTOB, TaKUX, Kak
MCTOYHUKU HMOHU3AIUM U JAeTeKTOpbl. COBpEMEHHBIE MOJEIH aHaJIMU3aTOPOB
ONTUMHU3HUPOBAHBI IS MUHUMH3ALUM DHEPro3aTpar IpH COXPAHEHUH BBICOKOM
YyBCTBUTEJIBHOCTU U OBICTPOTHI OTKJIMKA, YTO JEJNAET UX SKOHOMUYECKU BBITOJHBIMU U
AKOJIOTUYECKH YCTOWUUBBIMU [31].

Kpocc-memua 3¢ ekt
OTtpunarenbHoro 3¢ dexra Ha APyTHUe IKOJIOTUIECKUE ACTIEKThl HE BBISBJICHO.
IIpumermMocTh

DTOT METOJ MO3BOJISIET ONMEPATUBHO BBISBISITH HAIMYME TOKCUYHBIX XMUMHUKATOB H
JETYyYUX OpPraHUYECKUX COCAUHEHUH, TaKuX, Kak O€H30JI, TOJyOJ U KCHUJIOJ], YTO
CIOCOOCTBYET yJIYUYIIEHUIO KOHTPOJS COCTOSTHUSI OKPYXAIOIIeH cpefbl U CBOEBPEMEHHOMY
OPUHATHIO MEP TI0 YCTPAHEHUIO 3arpA3HEHUM.



IMS ananu3aTopbl LIMPOKO MPUMEHSIOTCS B SKOJIOTHYECKOM MOHUTOPUHIE JJII KOHTPOJIS
3arpA3HAIONIMX BEUIECTB B pas3fNuyHbIX cpenax. IMS ananuzatopsl MCHOJB3YIOTCS IS
aHajdn3a BO31yXa, BOJABI U TOYBbI, MO3BOJsAS OOHApyXHBATh CIIEIOBbIE KOJUYECTBA
TOKCHUYHBIX BEIIECTB U JETYyYUX OpraHuyeckux coenuHeHuil. KommakTHOCTh u
NOPTaTUBHOCTh IMS-aHanu3aTopoB aenatoT UX YJIOOHBIMH ISl UCIIOJIB30BAaHUS B IOJIEBBIX
YCIOBUSX W MOOUIBHBIX JaOOPATOpPUSX, YTO OCOOCHHO BAXXHO JJIsI ONEPATUBHOTO
MOHUTOPHUHTA B YJIaJI€HHBIX U TPYAHOJOCTYIIHBIX pailOHaXx.

OKOHOMHWYECKHE MIOKA3ATEIH

IMS-aHanu3aTopbl XapakTEPU3YIOTCS HU3KUMH 3KCIUTyaTallMOHHBIMU PAacXoJaMH U
BBICOKOH 3KOHOMMYECKOU 3 PexTuBHOCTHIO. IMS aHanm3aTopsl UCMOJIB30BAHNE TIO3BOJISET
CHU3UTH 3aTpaThl Ha SKOJOTMYECKU MOHUTOPHUHT 3a CUET MHUHUMAJbHBIX TPEOOBaHUN K
TEXHUYECKOMY OOCITYXKMBAaHUIO W JJIUTEIBHOTO CPOKa CIyX Obl KOMIIOHEHTOB. Bricokas
TOYHOCTh M OBICTPOTa aHaldW3a U CIOCOOCTBYIOT CHIKEHHUIO 3aTpaT Ha JIMKBHAAIUIO
MOCJIEICTBUN 3arpsA3HEHUS U COOIIOACHUE 3KOJIOTMYECKHX HOPMATHBOB.

Sddexr oT BHEAPEHUS

Bueapenue IMS-ananuzatopoB oOecreunBaeT 3HAYUTEIbHBIE SKOJOTHYECKHE U
SKOHOMMYECKHE BbIFOAbl. IMS aHanm3aTOpsl MOMOTarOT CBOEBPEMEHHO BBISABIATH U
YCTpaHATh MCTOYHUKU 3arpsA3HEHHUS, CIIOCOOCTBYIOT YIYUIIEHUIO KayecTBa OKpYKaroulen
Cpelbl M 3alluTe 3J0pOBbS HaceJeHHs. B MIpOMBINIUIEHHOCTH UCIOJb30BaHUE
IMS-ananu3aTopoB MO3BOJSIET COOIIOAATH HKOJIOTHYECKUE HOPMbI, MUHUMU3UPOBATH PUCKU
mTpadoB ¥ CAHKIMNA, ¥ ONTUMU3UPOBATD MPOLIECCHl KOHTPOJIS BHIOPOCOB.

5.1.2.9. T'a3oBsiit pmisTp Koppensmun (GFC)

I"azo-punbrpannonnas koppensiusa (GFC) — 370 aHanuTUYECKUN METO/I, UCTIOIb3YEMbIi
U1l W3MEPEHUs KOHILEHTpalui Tra3oB B pa3JIMYHBIX cpeaax. MeToa OCHOBaH Ha
MCIIOJB30BaHUM Ta30BBIX (UIBTPOB, KOTOPBIE IMO3BOJSIOT TOYHO pa3iNdaTh CHEKTPbI
MOIJIOIIEHUS LIEJIEBBIX Ta30B, YTO IOBBIIAET TOYHOCTh W HAJEKHOCTb H3MEPEHUM.
GFC-ananuzatopsl ucnoiabs3ytoT uHppakpacusiii (MK) ncrounuk cBera st TeHepaluy CBETa
B JIMAIIa30HE JUIMH BOJIH, XapaKTEPHBIX JJIs LEJIEBbIX ra30B. OOBIUHO JIAMIIBI C YEPHBIM TEJIOM
wiu apyrue UK-uctounukmn.

OuIbTpyIOLIEE KOJIECO COJEPKUT HECKOJIBKO Ta30BbIX (PUIBTPOB, KaXKIbI U3 KOTOPBIX
3arMoJIHEH BBICOKOW KOHIICHTpAaIlMell 1eneBoro ra3a. OuibTpbl MO3BOJSIOT M30HMpaTEIbHO
MPOMyCKaTh WM OJIOKMPOBATH CBET Ha OMNPEEIEHHBIX JIMHAX BOJH, COOTBETCTBYIOLIUX
JUHUSAM TIOIJIOLIEHHUs LieJieBOoro rasa. MexaHusMm BpalleHus (UIbTPYIOIIETO KoJjeca
MO3BOJIAET MOCIEIOBATENbHO MOMENATh KaXAbld (PUIBTP HA MYTH CBETOBOTO Jyda, YTO
MIO3BOJISIET HM3MEPSTh KOHUEHTPALMIO HECKOJBKHX Tra30B C HCIOJIb30BAHHEM OJHOIO
UCTOYHMKA U JeTeKTopa. Suelika, coaepraiiasi ra3000pa3Hblii 00pasel, MPOMyCcKaeT CBET
nociie MpoXOoKIeHusl yepe3 (uibTpyrolee koieco. ['a3 B 00pa3oBoii siuelike MOriomnaer
CBET Ha ONpPENENICHHbIX [JWHAX BOJIH, YTO IO3BOJISIET OINPEAECIUTh KOHUEHTPALHUIO.
HK-nerexkTop m3MepsieT MHTEHCUBHOCTb CBETa IOCJE MPOXOXKICHUS 4epe3 oO0pasloBYIO



suelKy. TUTIMYHBIE NETEKTOPHI BKIIOYAIOT TEPMOIAPhI, 00JIOMETPHI WK (HOTOTPOBOIAIINE
nerekTopbl. CUTHAN ¢ JeTekTopa mpeodpasyercs B nudpoBoit popmar u oOpabaTbiBaeTCs
MHUKPOTIpOIieCCOpoM. MHUKPOTIPOIIECCOp aHANM3UPYET JaHHBIE, HCMOJb3ys Pa3HUILy B
WHTCHCUBHOCTHU CBETa, MPOIIECAIIEI0 4Yepe3 ra3oBblii (uiabTp M obOpaszel, Jisl pacyera
KOHIICHTpAIUU 1[EJIEBOT0 rasa.

GFC-ananu3zaTopbl 00ecrieunBaOT BHICOKYI0 TOYHOCTh U UyBCTBUTEIBHOCTh OJarojaps
WCITOIb30BAHUIO Ta30BBIX (UILTPOB, KOTOPHIC TMO3BOJSIOT MUHUMH3UPOBATH MOMEXH OT
Apyrux ra3oB U (OHOBOro u3iydeHus. ['a30Bble (GUIABTPHI MO3BOJISIOT M30UpPATEIHHO
HU3MEPSATh KOHIICHTPAIMM IIEJEBBIX Ta30B, UTO IOBHINIAET HANECKHOCTh PE3YIbTATOB H
CHUXaeT BiusiHue Mernraroniux BemectB. GFC-anann3atopsl O3BOISIOT UCIIONIB30BATh IS
HEMPEPHIBHOTO MOHUTOPHUHTA KOHIICHTpPAIIMH Ta30B B pEaJbHOM BpPEMEHH, W IS
MIPOMBITIUICHHBIX M YKOJIOTHYECKUX MPUIIOKeHUH. BO3MOKHOCT UCTIONH30BAHUS HECKOJIBKUX
(GUIBTPOB TO3BOJIIET OAHOBPEMEHHO HU3MEPSATh KOHLEHTPAIMM HECKOJbKUX Ta30B C
MCIIOJIB30BaHUEM OJTHOTO MPUOOpA.

JIOCTUTHYTBIC SKOJIOTHYECKHE BEITOIBI

Buenpenne GFC-ananu3aTopoB MO3BOJISET CYIIECTBEHHO YIYUYIIUTh MOHUTOPHHT U
KOHTPOJIb BBIOPOCOB BpPENHBIX Tra3oB, Takux, kak SOx, NOx u ammuak. BuHeapenue
GFC-ananu3aTopoB CIOCOOCTBYET CHIDKCHHIO YPOBHS 3arps3HCHHs BO3JyXa, YJIYUIICHHIO
KauecTBa OKPYIKAIOIICH CpeIbl U 3aIUTE 3/I0POBbsI HACEIICHUS.

Oo6mee noTpedneHne MEPBUIHOMN SHESPTUU

GFC-ananuzaTopsl MOTPEOISIIOT YMEPEHHOE KOJTMYECTBO MMEPBUYHOMN IHEPTUH, OCHOBHOE
HHEPronoTpedIeHne CBsI3aHO ¢ paboToN MH(PPAKPACHOTO MCTOYHHKA CBETAa U MEXaHW3MOM
BpamieHus: ¢GuibTpytomero kosieca. CoBpeMeHHbIE MOJENU pa3pabOTaHbl C Y4eTOM
9HEProd(HEKTUBHOCTH, YTO MO3BOJISIET MUHUMHU3UPOBATh YHEPTO3aTpaThl MPU COXPAHCHHUH
BBICOKOW TOYHOCTHU ¥ HAZAEKHOCTU U3MEPEHUM.

Kpocc-memua 3¢ pexts

OTtpurarenbHOro 3 pekTa Ha APyTrHUe IKOJOTHICCKHE aCTIEKThl HE BBISBJICHO.

IIpumerMMOCTH

C momomsto GFC-ananusaropos, onpeznersiior SOx (SO,), NOx (NO, NO,), oxcnx

yraepoza (CO), muokenn yriaepona (CO,), meran (CH,), NH3 (NH,), cepoonopox (H,S),

xynopoBojopoa (HCI) u ¢roporomopon (HF). GFC-ananuzaTopsl npenctaBisioT co00it
MOIIIHBIE W YHHBEpCAJIbHbIE HMHCTPYMEHTBI JJIsI TOYHOTO W HAJEKHOTO HW3MEPEHUs
KOHLIEHTpAluii ra3oB, oOecleyuBas BBICOKYI0 YYBCTBUTEIBHOCTh, CIHEHUPUUYHOCTD H
IPOCTOTY JKCILTyaTalluy.

GFC-ananmu3atopbl HaxoAsST IIMPOKOE NMPUMEHEHHE B pa3MYHbIX oOsacTsax. B
IPOMBIIIJIEHHOM MOHHMTOPUHI€ OHU HCHOJIB3YIOTCS JIsI KOHTPOJISI BBIOPOCOB ra3oB Ha



HedTenepepadaTHIBAIOMIUX 3aBOJAX, XMMHUYECKUX 3aBOjJaxX U DJJEKTpocTaHIusIX. B
skoJorndeckoM MoHuTopuHre GFC-ananu3atopsl IOMOTalOT OTCIICKUBATh KAU€CTBO BO3TyXa
¥ KOHTPOJUPOBATH 3arPS3HEHUS B TOPOJICKON U CETHCKONW MECTHOCTH.

OKOHOMMYECKHE IOKA3aTeA

GFC-ananu3aTopbl XapakTEepU3YIOTCS BBICOKOW IKOHOMUYECKOU 3(P(HEKTUBHOCTHIO
Oyarojgapsi HU3KUM SKCIUTyaTallMOHHBIM pacxojaM M JJIMTEIbHOMY CPOKY CIIY>KOBI.
MuHuManbHOE TEXHUYECKOE OOCITY>KMBAaHME U UMEIOT OTHOCHUTEIBHO HU3KYIO CTOUMOCTh
AKCILTyaTaIHH.

Addekr or BHCAPCHUSA

Bueapenune GFC-ananmu3atopoB obecriedynBaeT 3HAYUTENBHBIE DKOJIOTUYECKUE U
skoHOMUYecKkHe BbITOAb. GFC-aHanu3aTophl MOMOTAIOT CBOCBPEMEHHO BBIABIATH M
YCTPAHITh HICTOYHUKH 3arPS3HCHHUS.

5.1.3. Texuuku Aj1s MOHUTOPHHTA B OMPEIEICHAS COACPKAHUA B3BEIICHHBIX TBEPABIX
9aCTHI]

5.1.3.1. Orrruaeckuii METOR

Texamgeckoe onmcanue

OnTuyeckuii METOI OCHOBaH Ha PETUCTPAIUU MOTJIONMIEHHOTO U3JIyUYeHUS B pe3yJibTaTe
€ro B3aUMOJICHCTBUS ¢ YaCTUIIAMH adpo30Jisi. ONTHUYECKUM METOJ] UMEET PsiJl MPEUMYIIECTB,
BKJIFOYAsl MaJio€ BpeMs OTKJIMKA M MTPUEMIIEMYIO TOYHOCTh, H OTCYTCTBHE HEOOXOIMMOCTH B
PYUYHBIX ONIEpALIHSIX.

Henocratku ontuueckoro metoa. Heo0XoquMoCTh YHCTUTh ONTUYECKYIO0 TOBEPXHOCTh
JTaTYUKOB TpeOyeT peryssipHOro oociyxuBanus. st TO4HOM paboThl AATYUKOB TpeOyeTcs
KECTKOE KpeIuleHHe, M KaluOpoBKa B 3aBUCHUMOCTU OT pa3Mepa B3BEIICHHBIX YaCTHII.
[Ipumecu BOJIbI B OTXOSIIMX ra3aX CHJIBHO MOTJIOMIAIOT U3TyYeHUE, OITOMY TeMIepaTrypa
OTXOJSIIIUX Ta30B JJOJDKHA OBITh BBIIIE TOYKU POCHI, YTOOBI U30€KaTh OMIMOOK B U3MEPEHUSIX.
Eme omHuM HEIOCTAaTKOM SIBISETCS YMEHBIIEHHWE TOYHOCTH H3MEPEHHH MPU HUBKUX
koHueHTpanusx (0...10 mr/m?).

OnTrdeckre aHAIU3aTOPHI BBIMOJHSIOTCS B Pa3IUYHBIX MOAMGUKAINX, BKIIOYAS
OJIHOJTYYEBbIC U JABYXJyYEBBIE CUCTEMBI, YTO MO3BOJISIET BHIOMPATh HAauOOJee MOAXOASMIIHMA
METOJI JJIsl KOHKPETHBIX YCIOBUM SKCILTyaTalUu.

BapuaHT ucrnonHenus IByXJIy4eBOTO ONTHYECKOTO Jiazepa JIsl U3MEPEHUsI KOHIIEHTPAIluU
B3BEIICHHBIX YACTHUI] IPEACTABIIEH HA PUCYHKE 5.15.
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Pucynok 5.15. Ontudeckuii MeTO1 U3MEPEHUS B3BEIICHHBIX YACTHII.

Onrtuueckue aHamu3aToPbl MUK (MBLJIEMEPHI) MO3BOISIOT B PEXKUME PEATbHOTO BPEMEHU
U3MEPATh KOHIIEHTpamuu o6Omied mneiau, yvactuiy PM10, PM2.5. B ACM xontpons
3arpsI3HSIONIMX BEIIECTB B MPOMBIIUIEHHBIX BBIOpOCaX 3TOT METOJ MOJy4Yusia Haumbosee
IITUPOKOE PACTIPOCTPAHEHHE, IMOCKOJIbKY OOECIeuYnBaeT COYETaHUE OBICTPOJCHCTBUS C
IIPUEMJIEMON TOYHOCTBIO M3MEPEHUU U HE MPEAnoaracT py4HbIX omnepauui. TexHUYecKH
pUOOpP U3MEPSAET CUETHYIO KOHLIEHTPALUIO YaCTHI] a3p030JIsl B BO3AYXE, @ pacue€T MACCOBOM
KOHIIEHTpalMy IPOBOJIUTCS HA OCHOBE 3aJI0)KEHHBIX B IPOrpaMMy MOJEIIEH pacrpeneneHus
MAacChl 4acTHUIl B 3aBUCHUMOCTH OT pa3Mepa U KaluOpOBOYHBIX 3aBUcCUMOCTEM. s
KaTMOpPOBKU TMpUOOpa HCHOJB3YETCS TPABUMETPUUYECKUNA METOJ C HMIAKTOPOM,
MO3BOJISIFOIIMA IOCTUTaTh BBICOKOM TOYHOCTH M3MEPECHUM.

KoHcTpykius onTuyeckux MNbUIEMEPOB, OCHOBaHHAs HAa W3MEPEHHUHU MOTJIOIIECHUS
W3JIy4YE€HUs, AaHAIOTUYHA KOHCTPYKIHUHM HEIKCTPAKTUBHOrO razoanaimutuueckoro UK. [lms
razoaHanutuyeckoro MK, BO3MOXHBI J1Ba aJIbTEPHATUBHBIX TEXHUYECKUX PEILICHUS,
MpEyCMAaTPUBAOIINE OJHOJIYYEBYIO WIM JABYXJIYUYEBYIO cxemy. B nByxiydeBol cxeme
U3Ty4yaTellb U AETEKTOP pa3MEeUIatoTCs B OJJHOM OJIOKE OJHOTO T'a30X0/1a, a C APYTOil CTOPOHBI
ra3oxo/ia MOMEIIAETCsl OTpa)XkaTeib U3lydeHus. JlaHHas KOHCTPYKIUS MO3BOJISIET MOBBICUTh
TOYHOCTh W YYBCTBUTEIBHOCTh aHAIM3aTOpa. Pa3HOBUIHOCTHIO NBYXJIYYEBOU CXEMBI
ABJIIETCA CXEMA, IIPU KOTOPOM MCTOYHUKHU M3JIYUYCHUS M JETEKTOpP Pa3MELICHbl HA KOHLAX
AKECTKON TPyOKH, CpeAHss YacTh KOTOPOH CHAOXKEeHA MPOpPe3sIMHU sl AOCTyIa Ta30BOM Cpeibl
, COJIEpKalllel B3BEUICHHBIE YaCTULbL. Halmnuue AONMONMHUTENBHOIO NPENATCTBUS HA IIyTH
ra3onbplJIEBOTO TMOTOKA HApyIAaeT Ta30JWHAMUYECKUN pEXKUM U TMPUBECTH K



HEKOHTPOJIMPYEMBIM IpOLIEcCaM CeNapaluy U OCaXACHUS B3BEILIEHHBIX YaCTHIL, YTO BIIMSET
Ha JJOCTOBEPHOCTh PE3YJIbTATOB U3MEPEHUM.

BonbIIMHCTBO ONTHYECKUX MBUIEMEPOB 00OPYIOBaHBI CUCTEMAMH aBTOMAaTUYECKOMN
YCTAaHOBKHU HYJISl M pacdeTa 3Haue€HWH MacCOBOW KOHIIEHTPAIMH B3BEIICHHBIX YAaCTHI[ Ha
OCHOBaHUHU KaNHMOpPOBOYHBIX H3MepeHud. OnThueckue MbUIeMEPBl, OCHOBAaHHBIE Ha
U3MEPEHUSX MOIVIOMICHHS U3IYyUEHUs, UMEIOT PsiJi OTPAHUUYEHUN, OCHOBHBIMHU U3 KOTOPBIX
SBIISFOTCS:

YMEHBIIIEHNE TOYHOCTU U3MEPEHUHN NPU HU3KUX KOHLIEHTPALMSIX B3BEIICHHbIX YacTHII (B
nuana3one ot 0 10 10 Mr/m?), MOCKOIBKY B 3TOM CITy4ae MUHUMAIbHBIN MyTh MPOXOKIEHUS
U3JTyYeHUsl BHYTPU ra30xojia J0JDKEH COCTaBIIATh HE MEHee 5 M, a Apeid HyneBoro curxHaia
IIPU 3TOM COTIOCTABHM C MOJIE3HBIM CUTHAIIOM;

CUCTEMBbI UYyBCTBUTEJIbHBI K HAIMYHUIO 3arPA3HEHUI MOBEPXHOCTH ONTUYECKUX JIEMEHTOB,
MIO3TOMY JOJIKEH OBITh PEAYCMOTPEH UX 00IyB UUCTBIM I'a30M (BO3AYXOM);

OJTHOJTYy4YE€BbIE CHCTEMBl KPUTHUYECKH UYBCTBHUTEIbHBI K HAPYIIECHUAM IOCTUPOBKH
ONTUYECKOU CXEMBI;

pe3yNbTaT KATMOPOBKU CHCTEM 3aBHCHUT OT CBOMCTB B3BEIICHHBIX YACTHI], TAKUX, KaK
MOKa3aTesb MPEeJOMIICHHUS, LBET, TeOMETpUUECKUE mapaMeTpsl (pasmep u ¢opma) U T.1.,
BCJIE/ICTBHE YETO TOCTEe KaTHOPOBKH HEOOXOJUMO BBOJUTH CHEIHMAIBHBIN KaTHOPOBOYHBIN
KO3(pUIIMEHT, YIUTHIBAIOIINI 0COOCHHOCTH peabHOM Ta30IbLICBOM CPEJIbL;

K IPUMECSIM B OTXOJAIIUX ra3ax, BIMSIOIINM Ha Pe3yJIbTaT U3MEPEHUI, OTHOCUTCS BOJA
B BUJIE YACTHUL a3p030Jis1, KOTOpasi CUJIBHO IMOIVIOUIAET HU3JIyYEHHUeE, MMO3TOMY TeMIlepaTypa
OTXOJSIMX T'a30B JOJIKHA OBITH BBIIIE TOUYKU POCHI.

B ACM wucnonb3yercs BapuaHT ONTHYECKOTO OMPEEICHUS COIEPKaHMsI B3BEIICHHBIX
YacTHIl, KOTOPbI OCHOBAaH Ha PETUCTPALMHM W3MEHEHUI MHTEHCUBHOCTU W3JIy4YECHUs NPHU
MPOXOXKJICHUH dYepe3 MPUOOp B3BEIICHHBIX YacTHUI (CHMHTWIISAIWHK). [ns momyueHus
OTKJIMKA JI€TEKTOPa, MPOMOPLHUOHAIBHOIO U3MEHEHUSIM KOHILIEHTPAIMH YacTUll (I0JIe3HOTO0
CUTHaJa), UCMOJIb3YETCsl OTHOIICHNE (PIyKTyanuii MPUHIMAEMOT0 U3ITyYeHHUs K €T0 CpeHeH
MHTEHCUBHOCTU. K 1OCTOMHCTBaM aHAIM3aTOPOB, B KOTOPBIX MCHOJIB3YETCS NaHHBIM METO.
U3MEPEHUN, OTHOCSTCS YCTPAaHEHHME HETaTUBHOTO BIIMSHUS 3arpsA3HEHUN ONTHYECKUX
AJIIEMEHTOB, HECTAOMJIBHOCTh WCTOYHHMKA 3arpsi3HEHUS U W3MEHEHUE YYyBCTBUTEIBHOCTH
JEeTEeKTOopa.

K meTony u3mepennii moromeHns U3 IydeH sl IBISETCS METOI U3MEPEHUN U3ITyICHHUS,
pPaccessHHOTO B Pa3MYHBIX HAIpPaBJICHHUSIX MO OTHOLIEHUIO K MajarolieMy jaydy. Meton
U3MEPECHUIN W3Iy4YCHHS, PACCESHHOTO B PA3IMYHBIX HANPABICHHUSIX MO OTHOIIEHUIO K
NaJarolIeMy Jydy MO3BOJISIET U3MEPATh 00Jiee HU3KUE KOHLEHTPALMU B3BEIIEHHBIX YaCTHII,
4YeM IpU NMPUMEHEHUU METOoJa IMOIJIOIIEHUs U3IydeHus. B aHanm3aTtopax peructpupyercs
MHTCHCHUBHOCTH PACCESTHHOTO M3IYUYCHHsI, KOTOpasi 3aBHUCUT OT yTja PerucTpaluu, pa3MepoB
YacTHUIl, UX MOKa3aTels NpeaoMiieHuss U GOpMBbI, a TAKXKE OT JJIMHBI BOJHBI U3HAYAJIBHOTO
u3NydeHus. BappupoBaHuWeM MaHHBIX MapaMeTpOB MOXKHO MTOAOOpaTh YCIOBHUS A



OIITUMAJIBHBIX PC3YJIbTATOB OIIPCACICHUA B3BCIICHHBIX YaCTHUI AJIA KOHKPCTHBIX HCTOYHHUKOB
BBIOPOCOB.
JIOCTUTHY ThIE SKOJIOTHYECKHUE BRITOBI
Hcnoan30Banue ONTHYECKUX MCTOAOB I U3MCPCHUA KOHIICHTpaIII/Iﬁ A93PO30JIbHBIX
qacTull B BbI6pOC&X CHOCO6CTByeT SHAYUTCIIbHOMY CHHIKCHHUIO 3arpsa3HCHHA BO3JyXa.
Hcnonp30BaHne ONTHUYECKUX MCTOAOB IJIAI UBMCPCHUSA KOHHGHTpaHI/Iﬁ A9PO30JIBHBIX YdCTHII B
BBI6pOcaX MMO3BOJIACT HNPCANPHUATUAM OIICPATUBHO pCarupoBarb Ha MPCBBIMICHUC
JOIYCTUMBIX YPOBHEU 3arpsi3HUTEIIEN, YTO NMPUBOAUT K YJIYULICHUIO KadyecTBa BO3JyXa U
CHUKCHUIO BO3JCUCTBUSA HA OKPYKAIOIIYIO CPENY U 3M0POBbLE HACEIICHUA.
O6mee noTpebiacHrE IEPBUIHOM SHEPTUU
Onrtuyeckue METOObI Tp€6YIOT MHUHUMAJIBHOTO HOTp€6HeHI/I${ HCpBH‘IHOﬁ OHCPIUN OJIA
npoBeneHuss u3MepeHnil. ONTUYeCcKue aHalu3aTOphl padOTalOT Ha OCHOBE PETUCTPAIUU
IMOTJIOMCHHOI'O H3JIYUYCHUA, YTO HOCJIIACT HX C-)HGpl"OB(b(I)CKTI/IBHBIMI/I U 53KOHOMHWYHBIMHU B
JKCIUTyaTalluH.
OKOJIOruYecKre NOKa3aTelN U SKCIUTyaTaUOHHEIE JAHHEIC
OnrTuueckne aAHaJIN3aTOPbI 00€ecIIeunBaroT BBICOKYIO TOYHOCTb M MaJIO€ BPEMs OTKIIMKA,
4qTO JACJaCT HMX HAACKHBIMH HWHCTPYMCHTAMHU HJIsI MOHHTOPHHIA BI>I6pOCOB. I[J'IH
nojJepKaHUsl TOYHOCTH H3MEpEHUN TpeOdyeTcsa peryispHas 4YUCTKAa ONTHYECKOH
IIOBCPXHOCTH OJATYHUKOB H KaJ'II/I6pOBKa B 3aBUCHMOCTH OT pa3McCpa B3BCIICHHBIX YAaCTHII.
TeMnepaTypa OTXOgAmIuuX 1ra3oB oOecreuynBaeTCsl BBIIIE TOYKHU POCHI, yTOOBI H30€XKaTh
MOTJIOCHUS HU3JIYUCHHA NPUMECAMU BOABI U CHUIKCHHUSA TOYHOCTHU H3MGpCHHfI I[P HU3KUX
KOHIOCHTPAIUAX.
Kpocc-memua 3¢ ekt
OTtpunarenbHoro 3¢ dexra Ha APyTrUe IKOJOTUIECKUE aCTIEKThl HE BBISBICHO.
IIpumerMocTh
Onrnueckue MCTOAbI IIPUMCHHUMEBI B PA3JIMYHBIX IIPOMBIINIJICHHBIX YCTAHOBKAX, BKIIIOYaAsa
OHCPIreTUYCCKHUEC, XUMHUYCCKHUEC, MCTAJLIYPIrUiCCKUC U APYTHUC OTPACIIH. OnrTuueckue METOAbI
HCIOJIB3YIOTCA OJISA ITOCTOAHHOTO U IEPUOANICCKOIO MOHUTOPHUHTA BBI6pOCOB " IIOBCPOK,
oOecrieunBas BBICOKYIO0 TOUHOCTH U MaJIOC BPCMS OTKIIMKA.
OKOHOMHYECKHE IIOKA3aTen
DKOHOMHYECKAs 3(1)(1)€KTI/IBHOCTL OIITHYCCKUX MCETOILOB O6YCJIOBJ'I€H21
3HEpProd3(PEeKTUBHOCTbIO U MUHUMAIbHBIMU TpPEeOOBAaHUAMHU K PYUYHBIM OIEPALUSAM.
HecmoTpst Ha HEOOXOUMOCTh PETYJISPHOM YUCTKH W KaTUOPOBKU JATUYUKOB, 3aTpaThl Ha
O6CJ'Iy}KI/IBaHI/Ie OIITHYCCKHUX AaHAJIU3AaTOPOB CPABHUTCIIBHO HCBBICOKH, 4YTO JCJIACT HX
BBII'OJHBIM PCHICHUCM AJIA KOHTPOJIA BBI6POCOB.
Addexr ot BHEAPEHUSA
BHGI[peHI/IC OIITUYICCKHUX MCTOAOB M3MCPCHUS IO3BOJICT NPCANPUATUAM YIIYUIIUTD
YKOJIOTUYECKUU KOHTPOJIb U COOTBCTCTBOBATH HOPMATHBHBIM Tp€60BaHI/ISIM.
5.1.3.2. Tpu6o3neKTpHIEeCKHil METO



Texnmgeckoe onmcanme

HeonTuueckue MeToibl ONpEEeHMs COAEPKaHMsI B3BEIICHHBIX YaCTHLl, OCHOBAaHHBIEC Ha
pErucTpaly 3JIEKTPUUYECKOTO 3apsiia, BO3ZHUKAIOIIETO Ha 3a3€MJIEHHOM DJJIEKTPOJE B
pe3yJibTaTe COYJApeHUH C HHUM B3BEIICHHBIX 4YacTHI] (TPUOOIJIEKTPUUYECKHI METON).
CyniecTBYIOT pa3iIMYHbIE TEXHUYECKUE PEIICHUS, PEATU3YIOIIUEe METOJ C perucrpauuen
IOCTOSIHHOTO WJIM NEPEMEHHOI0 TOKa (AJIEKTPOJMHAMUYECKUN aHaiau3arop). Bemnumna
MHIYIIUPOBAHHOTO 3JIEKTPUYECKOTO CUTHaNa MPONOPIUOHAIBHA KOJIMYECTBY COYAApECHHI
AJIEKTPOJA C B3BEIICHHBIMU YACTUIIAMH M KOHIICHTPALUY B3E€IICHHBIX YaCTHII.

[IpenmymiecTBOM MeTO/a SIBJISIETCS OTHOCUTCS BBICOKAs YYBCTBHUTEIBHOCTD,
MO3BOJISIONIAST M3MEPATh KOHIICHTpAIlUM B3BEMICHHBIX uacTul] Hmwke 0,1 mr/m3?, dro
NpeaonpeieNisieT €ero MNPEeUMYUIEeCTBEHHOE  HCIOJb30BaHUE s  KOHTPOJsA
CHEUATU3UPOBAHHBIX CUCTEM OYMCTKHU ra30B OT B3BELIEHHBIX YacTHll. Tprubo3nekTpuyeckue
yCTpolcTBa 00JaJal0T HHU3KOM  HAJAEXKHOCTBIO U  HEYJOBIECTBOPUTEIbHBIMU
METPOJIOTHYECKUMHU XapaKTEPUCTUKAMHU, BO MHOI'OM IPOUTPBIBAIOIIMMHU XapaKTEPUCTUKAM
ONTHYECKUX ITBUIEMEPOB.

K HenocraTky neuiemepoB 0e3 0T6opa npod OTHOCUTCS TO, UTO IPUOOPBI PETUCTPUPYIOT
COJIEp)KAHUE BCEX IHMCIEPCHBIX YAaCTHL, B TOM YHCJIE Kallellb BJard, KOTOpas MOJKET
CoJlep KaThCs B OTXOSIIUX Ta3ax MpU TEMIEpaType HIKe TOUKU pockl. [Ipu Heobxoaumoctu
MOJYYEHUSI PE3yJbTaTOB HM3MEPEHUN COJNEpP)KAHUS TBEPIbIX YaCTHUI[ HCIOJIb3YIOTCS
HKCTPAKTUBHBIE CHUCTEMBI ¢ OTOOpPOM NpoOBl. B MOJO0OHBIX cHCTEMaxX OCYLIECTBISAIOT
NEPUOINYECKII aBTOMATU3UPOBAHHBIM OTOOp MPOO ra30mbUICBOM Cpebl C MOCIETYOIINM
OIPEJEIICHUEM COJAEPKAHUSI TBEPBIX JUCIIEPCHBIX YACTHUILI.

B kauecTtBe mpuMepa KOHCTPYKUHIO IKCTPAKTUBHOTO MbUIEMEpa C ONpeAeIeHUEM
COJIepKaHUsl TBEPJBIX B3BEIICHHBIX YaCTHUL [0 U3MEHEHUIO MHTEHCUBHOCTH B-H3imyueHus.
YacTtunel yepe3 nmpoOOOTOOPHBIN 30HA OTOMpPArOTCd Ha (PUIBTP, KOTOPHIA NMEPUOIUYECKU
MEHSIETCS, NIOCJIE Yero NomajaroT B KaMepy I U3MEpPEHMI MmorjioueHus B-n3myuenus,
npoleaero uepes oopasen. [IpeumyiiecTBoM MeToa 3aKJII0YAETCS B TOM, YTO PE3YIbTaT
U3MEPEHHI MPaKTUUYECKH HE 3aBUCUT OT MPHUPOABI K1 MOP(OIOTHH B3BEUICHHBIX YACTHII.

JIOTIOJIHUTENBHBIM IIPUMEPOM pPEAIM3ALMU dKCTPAKTUBHOIO IBLIEMEPA SBISETCS
KOHCTPYKIIMS, B KOTOPO#l NMpeayCMOTpEHa BHEIIHSSA KaMepa ONTHYECKOro aHaju3aTopa.
[IpoOa ra3omblIeBON Cpelbl MOCIE H3BJICUYEHHUS C IOMOIIBI0 MPOOOOTOOPHOro 30Ha
MOJaeTCd B HAarpeBaTeNbHYI0 KaMepy [Jid HCIapeHus Biard, HaxoJsueics B
KOHJICHCUPOBAaHHOM COCTOSIHWH, IOCJIE YETO MOMAJAaeT BO BHEIIHIOK KaMmepy, B KOTOPOH
MIPOUCXOIUT U3MEPEHHE PACCESHHOTO Ha B3BEIICHHBIX YaCTULIAX U3TyUYCHUS.

JIOCTUTHYTBIE SKOJIOTHYECKUE BRITOIBI

Hcnonp30BaHnE HEONITUYECKUX METOJIOB - TPUOOAIEKTPUUECKUI METOA U SKCTPAKTUBHBIE
CUCTEMBI JJI ONPENCICHUS COACPKAHUS B3BEIICHHBIX YaCTHI], MO3BOJISAET 3()PEeKTUBHO
KOHTPOJINPOBATh U CHIKATh BEIOPOCHI TBEPBIX YACTHI] B aTMOCHEDY.

Obmee noTpedicHNE IEPBUIHOM SHSPTUU



Heontuueckne MeTobl U3MEPEHUS COJCPKAHUS B3BEIICHHBIX YACTHIl, TaKHE, Kak
TPUOOIICKTPUUECKUE YCTPOUCTBA M DKCTPAKTHBHBIE CHCTEMBI, TPEOYIOT MHHHUMAILHOTO
MOTPEOJICHUS TIEPBUYHOU dHEPTUHU. TpHOOIIEKTPUUCSCKUA METOJ B OCHOBHOM OCHOBaH Ha
pPETUCTpAIMU 3JICKTPUYECKOTO 3apsjia WM IOTJIONEHUH/PACCCUBAHUM HW3JIYYEHHUS, YTO
AenaeT ux 3Heprod’pHEeKTUBHBIMU B SKCILTyaTallUH.

OKOIOru4ecKue MOKa3aTeln H SKCIUTyaTafHOHHEIC JaHHBIC

TpuOosyIeKTpUIeCKHe aHATN3aTOPBI MOTYT U3MEPATh KOHIICHTPAITUY B3BEIICHHBIX YaCTHII
Hiwke 0,1 Mr/m?, 4To BaXXHO IS CHEHUAIU3UPOBAHHBIX CHUCTEM OYHCTKH Ta30B.
HNcnonp30BaHWEe HEONMTHYECKUX METOJOB HMMEIOT HHU3KYH  HAJCKHOCTh U
HEYI0BJIETBOPUTEIILHBIC METPOJIOTHIECKNE XaPAKTEPUCTUKH TIO CPABHEHHUIO C ONTUYECKUMU
MbUIEMEepaMU. DKCTPAKTUBHBIE CHCTEMBI 00SCIIEYBAIOT 00JIee CTAaOMIIBHBIC M JOCTOBEPHBIE
pEe3yJbTaThl, TaK KAaK PE3yJIbTaT M3MEPCHUN NPAKTHYECKH HE 3aBUCUT OT TPHUPOIBI U
Mop(doaoruu yacTuil.

Kpocc-memua 3¢ ekt

OTtpurarenbHoro 3¢ dexra Ha APyTrHUe IKOJIOTUIECKUE aCTIEKThl HE BBISBJICHO.

IIpumerMocCTD

Hcnonp3oBaHne HEONTUYECKUX METOJIOB MPUMEHHUMBI B PA3IUYHBIX MPOMBIIIIEHHBIX

YCTaHOBKAX, TAKWX, KaK SHEPTCTHUECKHUE, XUMUYECKHE U METAJUTyPTHUSCKHUE MPEIITPHUITHS,
r7Ie HeOOXOUMO TOYHOE U HEMPEPHIBHOE M3MEPEHUE BHIOPOCOB TBEPJBIX YACTHUIl. MeToIbI
UCIOJIB3YIOTCA KakK ISl TOCTOSSHHOTO MOHMTOPHUHTA, TaK U JJI MEPUOAUYECKUX MPOBEPOK,
oOecrieunBas BHICOKYIO TOYHOCTh U YYBCTBUTEIILHOCTh U3MEPEHUH.

OKOHOMMYECKHE IOKA3aTeIH

DxoHoMuueckas YPPEKTUBHOCTh HEONTHICCKUX METOOB U3MEPECHUS OMPEACIIICTCS UX
BBHICOKOW YYBCTBUTEIBHOCTHIO U MHUHHMAJIBHBIMHU 3aTpaTaMH Ha JKcIUTyaTaruio. OIHAKO
TPUOOIIEKTPUUECKUE YCTPOUCTBA MOTPEOYIOT YaCTOr0 OOCITYKUBAHUS U KATIUOPOBKHU M3-3a
CBOCH HU3KOW HAJACKHOCTH. DKCTPAKTUBHBIE CHUCTEMBI, HECMOTPs Ha OoJiee BBICOKHE
MepBOHAYAJIbHBIC 3aTpaThl HA 000pyAOBaHKE, 0OECIeunBaIOT 0ojiee CTAOUIbHBIC U TOYHBIC
pPE3yABTATHI, YTO MOKET CHHU3UTHh OOIIME JKCIUTYyaTallMOHHBIC PACXOJbl B JOJITOCPOYHOM
NEPCIIEKTUBE.

Addexr oT BHEEAPEHUSA

Bueapenune HEONTUYECKUX METOJIOB M3MEPEHUS COJEpKaHUs B3BEIICHHBIX YaCTHIL
MO3BOJISIET TPEANPHUATHSIM YIYUIIUTh DKOJOTHYECKHH KOHTPOJb M COOTBETCTBOBATH
HOPMATUBHBIM TPEOOBAHUSIM.

5.1.4. TexHuKku A1 MOHITOPHHTA U OIIPEISIICHIA IAPAaMETPOB OTXOAAIINX I'a30B

5.1.4.1. YnbTpa3ByKOBEIE METO/IBI OIIPEIEIECHUSI CKOPOCTH ITOTOKA ra3a

Texamgaeckoe onvcanue

VY ApTpa3ByKOBOM METO U3MEPEHUSI OCHOBAH Ha Mepeade yabTPa3ByKOBBIX UMITYJIHCOB B
nuanaszone 50 k[l BBEpX ¥ BHU3 M0 TEUEHHUIO MOTOKA. YIIbTPAa3BYKOBOM METOJl U3MEPEHHUSI
O0COOCHHO TIOJIE3CH I M3MEPEHUsI CKOPOCTH Ta3a W MacCOBOTO PacXoja B JBIMOBBIX H



BEHTWISIIUOHHBIX TPyOax, 4YTO KPUTHYECKH BaXKHO s 3G()EKTUBHOrO KOHTPOJS 3a
BBIOpOCAMU BPEHBIX BEIIECTB.

[MpuHnmn paboThl yIbTPa3ByKOBOTO METOJA 3aKIIOYAETCS B M3MEPECHUH BPEMEHU
MPOXOXKJIECHUS YITPA3BYKOBBIX BOJIH MEXKJY JABYMS TOYKAMU. YJIbTPa3BYKOBBIC CHUTHAJIbI
nepenaroTcs B 00€ CTOPOHBI MEXAY JBYMSI JaTYMKaMd, YCTAHOBJICHHBIMU Ha
IPOTHUBOIIOJIOKHBIX CTOPOHAX TPYyOBl WJIM KaHaja. BpeMsi mpoxokIeHUs yJIbTPa3ByKOBOTO
CUTHAJIa U3MEHSETCS B 3aBUCUMOCTU OT CKOPOCTH MOTOKA rasa B TpyOe: yJIbTpa3ByKOBas
BOJIHA, JBIDKYIIASICSl TIO HANpPaBJICHUIO MOTOKA, OYJIeT epeMeniaThcsi ObICTpee, YeM BOJTHA,
JBIDKYIIASICS MPOTUB MOTOKA.

VY IbTpa3ByKOBBIE JATYUKH TOYHO U3MEPSIOT CKOPOCTh MOTOKA Ta3a, 4YTO HEOOXOAUMO JIsI
pacyeTa 00beMHOro pacxoja. CoueTaHue JAHHBIX O CKOPOCTH ra3a U IUNIOTHOCTH, KOTOPYIO
MOXHO U3MEPUTH UJIM PACCUUTATh HA OCHOBE TEMIEPATYPhI U AABJICHUS, U TOYHO ONPEENATh
MacCOBBI pacxoj ra3a. MHTerpupoBaHHbIE YJIbTPa3BYKOBBIE CHUCTEMBI YACTO BKIIOYAIOT
JATYUKU TeMIEpaTyphl U AaBJICHUS JIJIs1 00Jie€ TOUHBIX PACUETOB.

OcHOBHBIE NPEUMYIIECTBA YJIbTPA3BYKOBBIX METOJOB BKIIYAKOT OTCYTCTBHE
HEOOXOJAMMOCTH B MPSIMOM KOHTAaKT€ C Ta30M, YTO JeJlaeT HUX HJI€aJTbHBIMU IS
KOPPO3HOHHBIX WJIH BRICOKOTEMIIEPATYPHBIX CPEl. Y IbTPa3BYKOBBIE METOIbI O0ECIIEYMBAIOT
BBICOKYIO TOUHOCTh U HAJIE)KHOCTh M3MEPEHUM, a TaK)Ke MUHUMU3UPYIOT HEOOXOIUMOCTh B
PETYISIPHOM TEXHHUYECKOM OOCITYXMBAaHUU OJarojaps OTCYTCTBHUIO JBIDKYIIUXCS YacTel U
OPSIMOIO KOHTAKTa C Ta30M.

YIIbTpa3ByKOBOM METOJ HM3MEPEHHUSI UMEET CBOU OTpaHUuYcHUs. 3MeHeHus B
TEMIIEpaType U JAaBJICHUH MOTYT BIUSATh Ha TOYHOCTh U3MEPEHUM, TpeOys KOPPEKTHUPOBKHU
Wiy KanuopoBku. Hanuure TBEpbIX YaCTHUIl WM Karlelb )KUAKOCTH B Ta3€ MOXET UCKaXKaTh
CUTHAJIBI, YTO CO3/Ia€T CIOKHOCTH MPHU UCIIOIH30BaHUU B MHOTO(DA3HBIX MOTOKaX. TOYHOCTh
METOJa BBICOKA, a Juamna3zoH usMmepeHui coctapiaser or 0,1 mo 40 m/c. IIsuib He
B3aUMOJICUCTBYET C M3MEPUTEIHHBIMH 3JIEMEHTAMHU, YTO TI03BOJISIET AP(HEKTUBHO paboOTaTh B
KUCJIOTHBIX M 3allbUICHHBIX cpefax. MeToa TakKe XOopollo paboTaeT MpU HU3MEHEHHSX
CKOpPOCTH mOoTOKa [28].

JI71st ycTaHOBKH MPUOOPOB TPeOyeTCss MOHTaX € IBYX CTOPOH TPYObI Ha pa3HBIX BHICOTAX,
¢ onTUMaJIbHBIM yriioMm oT 30° 1o 60°, npeanoururensHo 45°. CylecTBYIOT OrpaHHMYEHHUS 110
IuaMeTpy TpyOBbl: Ha YTOJBHBIX CTAHIIUAX ¢ TpyOamu anuHoi 150 M u momaasto ceuenus 15
M YIbTpa3ByKa MOXET HE XBaTHTh [ mpobuBaHus mortoka. Beicoxoe coxepixanue CO,

TaKke BIUSET Ha u3MepeHusa. OnTuManbHbI AuamMeTp TpyObl cocTaBisieT 8 — 9 M, npu

OOJBIINX TUAMETPax BOSHUKAIOT MPOOJIEMBI C HACTPOUKON U PUCKH MPOOJIEM C CUTHATIOM.
ITockonbky puOOp SIBISETCS CUCTEMOM C BHYTPEHHUM pa3MELIEHUEM, OH HE MO/IBEPKEH

npo0emMaM KOPpPO3UHU U 3arpsi3HEHHS] YaCTULAMU, KOTOPBIE BIUSIOT HAa 30H]IbI C BCTAaBKOW B



ctek. OJIHaKO YacTULIbI MOTYT 3arpsi3HATH MPeoOpa3oBaTEIM, XOTS OUUCTUTENbHBIA BO3AYX
MOKET ObITh HAMPABIICH Y€pe3 HUX WU MO HUM JIJIS UX OUUCTKHU. BbICOKHME TemmepaTypsl
BJIMSIIOT Ha MPeoOpa3oBaTeu, HO OYMCTUTEIBHBINA BO3AYX MO3BOJISET UX OXJIATUTh.

CxeMa MOHTUPOBaHUS MPUOOPOB ISl U3MEPEHUS CKOPOCTH MOTOKA OTXOMSIIUX T'a30B
METOJIOM YJIbTPa3ByKa MPEICTABICHA HA PUCYHKE HUKE.

Pucynok 5.16. llpumeHeHue ynbTpa3ByKa IJs HENPEPBIBHOIO MOHHMTOPUHIA B
OTXOJSIIUX ra3ax.
JOCTUTHYTBI® SKOJIOTHIECKHAE BEITOIBI
Hcnonbs30BaHue yJIbTPa3BYKOBBIX METOJIOB U3MEPEHUS CKOPOCTH U MAacCOBOIO pacxoia
ra3a B JbIMOBBIX M BEHTWJISILIMOHHBIX TPyOax CHOCOOCTBYET 3HAYUTEIBHOMY CHUKEHHIO
BBIOPOCOB BpEAHBIX BemlecTB B atMochepy. TouHble u HaJeKHbIE U3MEPEHUS MO3BOJISIOT
OPEINpPUATUSAM ONEPATUBHO KOHTPOJIMPOBATH U PEryJUPOBATH BBIOPOCHI, YTO YIyYIIaeT
KAaueCTBO BO3/1yXa U CHUKAET HEraTUBHOE BO3JIEHCTBHE HA OKPYXAIOLLYIO CPEAY U 3J0POBbE
HaceJIeHUS.
Obmee noTpedncHNE IEPBUIHOM SHEPTHU
VYApTpa3ByKOBbIE METOIbl M3MEPEHHS] MOTPEOJAIOT OTHOCUTEIHHO HEOOJbIIOE
KOJIMYeCTBO HHEpruu. OCHOBHOM SHEProeMKUN KOMIIOHEHT — 3TO YJIbTPa3BYyKOBbIE
npeoOpa3zoBarend, KOTOpbIe MOTPEOAI0T MUHUMAJIbHYIO SHEPTHIO JJIA TeHepaluuu |
perucTpanyuy yJIbTPa3ByKOBBIX HMIIYJIbCOB. YIBTPa3BYKOBBIE CHCTEMBI SBIISIIOTCS
3HEPro3((heKTUBHBIMHU U HE TPEOYIOT 3HAUUTENIbHBIX 3aTPAT HAa YHEPTOPECYPCHI.



OKOJIOrHIeCKHe MOKA3aTeIA 1 SKCIUTyaTalfAOHHEIC JAHHBIC

VY apTpa3ByKOBBIE METO/IbI 00ECTIEUUBAIOT BHICOKYIO TOYHOCTh U HAJIEKHOCTh U3MEPEHUN,
MUHUMH3UPYS BIMSHUE BHEIIHUX (aKTOPOB. JlaHHBIE CHCTEMBI UMEIOT MUPOKUN JAHANa3oH
usmepenuit (0,1 — 40 m/c) u xoporio paboTarT B CIOKHBIX YCIOBUAX, TAKUX, KaK KHUCIIOTHbBIE
W 3anbUieHHble cpeapl. [Ipu MpaBUIBHOM yCTaHOBKE M PEryJspHOM KaauOpoOBKe
yJIbTPAa3BYKOBBIE METOJbI JAEMOHCTPUPYIOT CTAOWJIbHBIE SKCIUTyaTallMOHHBIE IaHHBIE U
HU3KHE IKCIUTyaTallMOHHBIE 3aTpaThl OJ1aroAapsi OTCYTCTBUIO JBIKYIIUXCS yacTel [28].

Kpocc-memua 3¢ dexts

OtpunarensHoro 3¢gdexra Ha Apyrue IKOJOTUUECKUE ACTIEKThI HE BBISBIICHO.

IIpumerMMOCTD

VYabTpa3ByKOBbIE METOJIbl TPUMEHUMBI B Pa3IMUHBIX MPOMBIIUICHHBIX YCTaHOBKAX,
BKJIIOYAsl DSHEPreTUYECKUE, XUMHUYECKHE, METAUIypru4ecKue U JApYyrue oTpaciu
OPOMBIIUJIEHHOCTH. YIIbTPa3ByKOBbIE METOJbl HCIOJB3YIOTCA KaK JJIsi MOCTOSHHOIO
MOHUTOPUHTA, TaK U JJi1 MEPUOJIUUECKUX MPOBEPOK, 0OECIeUrnBas BbICOKYIO TOYHOCTh U
YyBCTBUTEIBHOCTh U3MepeHud. OCOOEHHO TMOJIe3Hbl JaHHBbIE METOIBl ISl H3MEpPECHUS
CKOPOCTH T'a3a U MacCOBOT'0 pacxXo/ia B ILIMOBBIX U BEHTUJISILIMOHHBIX TPyOax.

OKOHOMHWYECKHE TOKA3aTEIH

DxonoMuueckast 3pHEKTUBHOCTh YIbTPAa3BYKOBBIX METOJ0B 00YCIIOBJIEHA BBICOKOM
TOYHOCTBIO M HAJEXKHOCThbIO, U HU3KHMHU JKCIUTyaTallMOHHBIMHU 3aTparamu. OTCyTCTBUE
HEOOXOJAUMOCTH B 4acTOM OOCTY>KMBAaHUU U 3aMEHE KOMIIOHEHTOB CHIKAET 3aTpaThl Ha
AKCILTyaTaLHMIo.

O¢ddexr oT BEEAPEHUSA

BHenpenue yabTpa3ByKOBBIX METOJOB U3MEPEHHS] CKOPOCTH M MAaCCOBOT'O pacxoja rasa
MO3BOJISIET MNPEANPUITUAM YIYUIIUTh HKOJOTUYECKHI KOHTPOJb M COOTBETCTBOBATH
HOPMAaTHUBHBIM TPEOOBAHUSIM.

5.1.4.2. Ilepenag naBnenus (Tpy6ka IImro)

Texamgaeckoe onvcanue

Tpy6Oxka [IuTo mmpoxo mpuMeHsIETCs 711 HEMPEPHIBHBIX U3MEPEHUI BHIOPOCOB BPEIHBIX
BEIIECTB B MPOMBIILICHHBIX YCIOBUAX, OCOOCHHO JIA ONpPEACNICHHs] CKOPOCTH U oObema
BO3JIyIIHOTO TOTOKa B JBIMOBBIX TpPyOax M BBITSIKHBIX CHCTEMaX. TEXHUKA OOBIYHO
M3rOTaBIMBaAETCs U3 MeTaiuia u uMmeet ¢popmy T-o06pasnoro, L-oOpazHoro wim S-o6pa3HOro
TpyOuaToro ycrpoicrsa. OuH KOHEI TpPyOKM HampaBieH MPsIMO B MOTOK JJISI U3MEPEHUS
MOJIHOTO JAaBJICHUS, B TO BpeMsl Kak OOKOBBIE OTBEPCTUS Ha TPYOKE CIyKaT JUIsl U3MEPEHUS
CTaTUYECKOTrO JIABJICHHUS.

[Tpuntun pabotsl TpyOku [1UTo 3aKIr09aeTCs B UCMOIB30BAHUU JIBYX KOHIIEHTPUYECCKUX
TpyOOK. BHemHsisi TpyOka mmeeT oTBepcTUsl Mo OoKaMm JUisi U3MEPEHUs CTaTUYECKOro
JABJICHUS Ta3a, a BHYTPEHHsSI TpPyOKa OTKpHITA C KOHIIA M HAIpaBJ€HA MPOTUB MOTOKA JJIsI
U3MEpEHUs MOJTHOTO JaBJICHHs MOoTOKA. Pa3HuIla My MOJHBIM JaBICHUEM (BKIIOUYAIOIIUM
JTMHAMUYECKOE JaBJICHUE TOTOKA) W CTATUYECKUM JIaBJICHHEM II03BOJISET BBIYUCIUTH



CKOpPOCTbh MOTOKAa Ha OCHOBE ypaBHeHHs bepnyinu. /[uHamuueckoe AaBIE€HHE CO3JAETCS B
pe3ysibTaTe JBUKEHUS Ta3a U U3MEPSETCs KaK pa3HUIla MEXIY MOJHBIM U CTaTUYECKUM
JnaBjeHUEM. Pa3HuIla naBJICHUM, U3BECTHAS KAK JaBiieHUE Pama, mponopiyuoHaibHa KBagpaTy
CKOPOCTH MOTOKA BO3/lyXa WJIM rasa.

Tpy6Oxka [Iuto nmpuMeHsieTcs A OnpeieJIeHUs] CKOPOCTH BO3/IyXa B ILIMOBBIX TPyOax, 4To
KPUTHUYECKU BAXKHO JJI pacyeTa 0ObEMHBIX U MACCOBBIX MTOTOKOB BHIOPOCOB. TEXHUKA TAKKE
HCTIONBb3YETCS ISl KOHTPOJISI U ONTUMU3AIUMU PAaO0OThl MPOMBIILICHHBIX BEHTUISIIUOHHBIX
CUCTEM, OCOOCHHO B YCJIOBHUSX, TJl€ BXHO MOJJACPKHUBATH OIpPECICHHBIE MapaMeTphl
BO3IYIIHOTO MOTOKA.

OCHOBHBIMHM TIpeUMYyIIeCTBAMU TPYOkHU [IUTO SBISIOTCS MPOCTOTAa W HAIEKHOCTb.
TEXHHKAa UMEET MPOCTYI0 KOHCTPYKIMIO 0€3 JIBIKYIIMXCS YacTed, 4TO 0OeCHeyuBacT ee
JOJATOBEYHOCTh M HAJEKHOCTh B MPOMBINUIEHHBIX YycioBusx. I[Ipu npaBuibHOM
UCIIOJIb30BaHUU U KanuOpoBke TpyoOka [Iuto obecrieurBaeT BHICOKYIO TOYHOCTh U3MEPEHUS
CKOPOCTH MTOTOKOB.

TpyOka Iluto umeer cBou orpanudeHus. M3aMepeHuss MOTYT OBITh MCKaXEHBI MPHU
3HAYUTEIbHBIX U3MEHEHUSX TEMIIEpaTypbl WU JAaBICHHS, U BIUAIOT Ha IJIOTHOCTH rasa.
Tpy6Oxka Iluto menee spdekTrBHA B cpesjaX ¢ BHICOKHM COJICPKAHUEM YacCTHUIl WU Karelb
KUJIKOCTA M €€ TOYHOCTh CHHUIXKAETCS MPH HU3KUX CKOPOCTAX moToka (Huxke 3 m/c). B
3aMbUJICHHBIX CPENIax C JIUMKUMU CyOCTaHIIUAMH, TAKIMH, KaK CMOJIBI ¥ Macja, TpyOKu MOTyT
3abuBathcs. TpyOka [luto He moaxomuT amst TpyO nuamerpom Oosee 10 M, Tak Kak B TOM
ciydae OyayT U3MEPSATHCS TOJIbKO MPUCTECHOUYHBIE SIBIICHMUS.

Cxema MoHTUpOoBaHus TpyOku [1UTO A1 HENMPEPHIBHBIX U3MEPEHUN OTXOSIINX Ta30B
MpeJCTaBlICHa HA PUCYHKE HUXKE.
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1 — razoxon, 2 — Tpy6ka [1urto, 3 — 0TOOp HUZKOTO TABJICHHUS.
Pucynok 5.17. Cxema "TpyOka Iluto".
JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOJIBI
Wcnons3oBanue Tpyoku [1uto ais n3aMepeHus: CKOpOCTH U 00beMa BO3YIIHOTO TTOTOKA B
IBIMOBBIX TpyOax W BEHTHIAIIMOHHBIX CHUCTEMaX CHOCOOCTBYET TOYHOMY KOHTPOJIIO
BBIOPOCOB BpEIHBIX BellecTB. TouHbIE HM3MEpPEHUsS CKOPOCTH M 0o0beMa BBIOPOCOB
MPECTABISIOT NPEANPUATHSIM TPUHUMATh CBOCBPEMEHHBIE MEPHI 110 CHUIKCHHIO
3arpsi3HEHUS] BO3/lyXa, YTO YJYYIIAeT SKOJOTHMUECKYI0 0OCTAHOBKY M CHUKAET HETaTHBHOE
BO3JICIICTBUE HA 37J0POBhE HACEICHUS U OKPYKAIOIIYIO CPEIY.
O6mee noTpebiacHrE IEPBUIHOM SHEPTUU
TpyOka [Iuto He TpeOyeT 3HaYUTEIBHBIX AHEPro3aTpar st cBoeil paboThl. OCHOBHOE
DHEPTOMOTPEOSICHNE CBS3aHO C JMAaTYMKaAaMU M CHCTEeMaMu OOpaOOTKM JaHHBIX, KOTOPHIE
NoTpeOISI0T MUHUMAJIBHOE KOJIMYECTBO 3Hepruu. Takum obpa3om, TpyOka [lurto siBnsercs
9HEProd(HEKTUBHBIM PEIICHUEM IS MOHUTOPUHTA BO3AYIITHBIX MTOTOKOB B MPOMBIITUICHHBIX
YCIIOBUSX.
OKONOrHYECKNE MOKA3aTEIN U HKCILTyaTaliIOHHBIC JaHHBIC
TpyOka I[luto oOecrneynBaeT BHICOKYIO TOYHOCTh M HAJIEKHOCTh M3MEPEHHUU TpHU
MPaBUJIBHOM YCTAaHOBKE M KaduOpOBKE. TEXHUKA MPOCTa B IKCIUIyaTalldd U HE HUMEET
JBWKYIIUXCS YaCcTed, YTO MUHUMHU3ZHUPYET BEPOSTHOCTH MOJIOMOK M CHUKAET MOTPEOHOCTH B
TEXHUYECKOM OoOciy)uBaHUU. M3mepeHus MoryT ObITh MCKaKEHBbI MPU 3HAYUTEIbHBIX
M3MEHCHHSIX TEeMIEpaTypbl WIM JaBJICHUS, YTO TpeOyeT yudera JaHHBIX (PaKTOpOB TpHU
AKCILTyaTalHH.
Kpocc-memua 3¢ ekt
OTtpunarenbHoro 3¢ dexra Ha APyTrUe IKOJOTUIECKUE aCTIEKThl HE BBISBICHO.
IIpumerMocTh
TpyOka IluTo mMHPOKO MPUMEHSETCS B Pa3TUYHBIX MPOMBINIJIEHHBIX YCTAHOBKAX IS
MOHUTOPHHTA BO3JYIIHBIX MOTOKOB B JBIMOBBIX TpyOaX ¥ BEHTHISAIMOHHBIX CHCTEMaXx.
TEXHUKA MOAXOANT JIJISl UCTIOJb30BAHUS B YHEPTETUIECKON, XUMUUECKON, METAJLTYpTHIECKOM
U IPYTUX OTpaCsAX MpoMbIieHHOCTH. TpyOka [Iuto He pekoMeHyeTcsl AJisl UCTIOJIb30BaHUS
B CpeJlax C BBICOKMM COJIEp’KaHUEM TBEPJIbIX YACTHI] WM KUJKOCTEH, a TakkKe B TpyOax
nuameTpoM 6osiee 10 m.
OKOHOMHYECKHE IIOKAa3aTEeIN
TpyOxka [1uto sBNsieTCS YKOHOMUYECKHU BBITOAHBIM perieHrneM. OTCYTCTBHE TBUKYIIIUXCS
yacTell 1 MUHUMAaJIbHbIE TPEOOBAHUS K TEXHUUECKOMY OOCTY>KMBAaHUIO CHIKAIOT 3aTpaThl HA
IKCIUTyaTaIlio U 00CIyXKUBaHue 00opyaoBanus. [lepBoHauaabHbIe 3aTpaThl HA YCTAHOBKY U
KanmuOpoBKY TpyOku IIMTO OTHOCHUTENHHO HEBBICOKHM, W JIOCTYIHBI JJIsi OOJBIIMHCTBA
MIPOMBITIUICHHBIX TPEATPUSITHA.
O¢ddexr oT BEEAPEHUSA



Buenpenue tpyOku [1uto mo3Bossier npeAnpusTHsAM YIy4dIIUTh KOHTPOJIb 32 BEIOpocaMu
BpPEIHBIX BEUIECTB, YTO CIIOCOOCTBYET COOIIOACHHUIO HKOJIOTHYECKUX HOPM U TpeOOBaHUH.

5.1.4.3. 3Mepenne CKOPOCTH IIOTOKA B pacxofa

Texamgaeckoe onvcanue

Koppensaunonuslii METO M3MEpPEHHs MOTOKa ra3a MMEEeT HECKOJIBKO KIIFOUEBBIX
npeumMyIiecTB. KoppensiuoHHBI METOJ] U3MEPEHUSI HE OTPAaHUYCH KOJIMYECTBOM MPSIMBIX
y4acTKOB 70 M TIOCJIE BPE3KH, UYTO IMO3BOJSET HCIOJH30BaTh €r0 B Pa3IHMUIHBIX
KoHuUrypanusx TpyOonpoBonoB. KoppenasuuoHHBIM METOJ H3MEPEHUs HE HUMEET
orpaHuveHuil mo nuamerpy TpyO. IIpubop KOHTpomMpyeT HEOAHOPOJHOCTh MOTOKA Ha
natynkax A U B u u3aMepsieT cKOpOCTh raza Mo pasHUIE BpEeMEHU (UKCUPOBAHUS My4yKa
MEXAY MaHHBIMUA JOaTdyukamMu. KoppensimuoHHBIE pacXoIoMephl PEKOMEHAYIOTCS IS
WCITOJIP30BAHUS HA YTOJHHBIX CTAHITUSX.

OrpaHndeHus KOPPESIIIMOHHOTO MEeTo1a n3MepeHus. [1lmoxo u3mepser mpu Temreparype
ke 70 °C. B Kazaxcrane 4yacTo HMCHOJB3YIOT AMYJbraTopbl (BOJHas IJIEHKA) IS
yJIaBIUBaHUs TIBUIM, YTO PE3KO CHIDKAET TeMIiepaTypy motoka a0 55 °C, 4To HaXOauTcCs Ha
HIOKHEH rpaHuile pabouero auamnazoHa mpubopa. Temmeparypa u JaBieHUE MPUBOIATCA K
HOPMAaJIbHBIM YCJIOBUSIM, @ BJIAKHOCTbh 3aMEpSETCS M NMPUBOJUTCS K CYXOMY 3HAUYCHHIO.
JlaTuyuKy ycTaHABIMBAIOTCS APYT HAJA JPYTroM st 601ee TOUHOTO KOHTPOJIS.

HNuCcTpyMEeHTH BpeMeHH TposieTa (PUKCUPYIOT U3MEHEHHUS B IBIMOBBIX ra3ax, KOTJa ra3bl
MOJHUMAIOTCA MO TpyOe. JlaHHBIE M3MEHEHUs KacaThCs TOKa3aTessl MPeTOMIICHHS,
UH(PaAKPACHOTO U3TYUYEHUS WM paclpeaeseHus yacTull. IHCTpyMEeHThI BpeMeHHU MpoJieTa,
NM0J0OHO YJIBTPA3BYKOBBIM IMPUOOpaM, HE MMEIOT KOMIIOHEHTOB BHYTPHU TPYOBI W HE
CoJiepKaT ABIKYIIUXCS yacTel. J[aHHbIE METOIBI MOTYT HMCIIOJIB30BATHCS KaK Ha OONBIINX
TpyOax, Tak U Ha MaJbIX BO3AyX0BOAaX. YacCTHUIIBI MOTYT 3arps3HATh JIMH3BI TIEpeAaTunKa U
JAETEKTOpa, MOITOMY OOBIYHO HEOOXOAMMa OYHCTKAa BO3IYyXOM /I yCTAaHOBICHHBIX Ha
TpyOax yCTpOMCTB.

Hwxe Ha pucynke 5.18 mpeacraBieHO M3MEpEHHE CKOPOCTH pacxoja W MOTOKa
KOPPEJSILIMOHHBIM METOJIOM.
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Pucynok 5.18. I3mMepeHne CKOpOCTH MOTOKA U pacXo/ia KOPPEISIIUOHHBIM METOIOM.
JIOCTUTHYTBIC SKOJIOTHYECKHE BEITOIBI
KoppensauunonHuslii MeTo] U3MEpEeHus MOTOKa ra3a, U UHCTPYMEHTHI BPEMEHU ITpoJieTa
CIIOCOOCTBYIOT TOUHOMY U 3(PHEKTHBHOMY KOHTPOJIIO 32 BHIOpOCAMU BPEIIHBIX BEIIECTB B
atMochepy. KoppensiiimoHHbII METOI U3MEPEHHUS MTO3BOJISIET MPEANPUITUIM CBOSBPEMEHHO
OoOHapyKUBATh M PEryJIUPOBATH MPEBHIIIICHUE TOMYyCTUMBIX YPOBHEH 3arpsI3HSAIONINX BEIECTB
, UTO YJy4IlaeT KaueCTBO BO3/yXa U CHUKAET HEraTMBHOE BO3/JECHCTBHE HA OKPYKAIOILIYIO

Cpelly Y 3J0pOBbE HACEICHHUS.
O6mee noTpebicHYE IEPBUIHOM SHEPTUAU
KoppensiunoHHsle pacxogoMepbl U UHCTPYMEHTbI BPEMEHHU IpoJieTa HE TPeOyIOT
3HAYUTENIbHBIX 3aTpaT Ha MEePBUYHYIO SHepruto. [Ipubopel paboTatoT Ha OCHOBE perucTpaluu
BPEMEHU MPOJIETa CUTHAJIOB U U3MEHEHUS MTOKa3aTelIed U3IIyYeHusl, 4YTO He TpeOyeT OOIbIINX
HPHEPTETHUUECKUX PECYypcoB. DTO JAenaeT uX 3Heprod(EeKTUBHBIMU PEIICHUSIMHU IS
MPOMBIIIIEHHOTO TPUMEHEHUS.
OKOIOrv4ecKkue MoKa3aTeI U SKCILTyaTal[HOHHBIC JaHHBIC
KoppensainonHubie METObI 1 MHCTPYMEHTBI BPEMEHU MPOJIeTa 00ECIIEYUBAIOT BHICOKYIO
TOYHOCTh U HaJIG)KHOCTh U3MEPEHUH, HE UMEsl ABMKYILUXCS YAaCTEH U KOMIIOHEHTOB BHYTpPHU
TpyObl. KoppensunoHHbie METOAbl U UHCTPYMEHTHI UCIOJIB3YIOTCA B IIMPOKOM JIHAra3oHe
YCIOBUH, OT MaJlbIX BO3yXOBOJOB /10 OOJNbIIMX TPyO UM HE TPeOYyIOT IOMOTHUTEIbHBIX
M3MEpEeHHl TemnepaTypsl U gaBieHus. OgHako mpu HU3KUX TemnepaTtypax (Huxe 70 C)
TOYHOCTh U3MEPEHUI MOKET CHHXKATHCS, YTO TpeOyeT 0cOO0r0 BHUMAHHUS B TAKUX YCIOBHSIX.
Kpocc-memua 3¢ pexts
OTtpunarenbHoro 3¢ dexra Ha APyrue IKOJIOTUYECKUE ACTIEKThl HE BBISBICHO.
IIpumerMMOCTD
Koppensimonubie MeTObI TPUMEHUMBI B Pa3IMYHBIX MPOMBIIUIEHHBIX YCTaHOBKAX,
BKJIIOYasi DJHEPreTHUYECKUEe, XHUMHUYECKHME U METaJUIypru4ecKue MpearpusiTus.



Koppensinontbsie METOIbI 1 HHCTPYMEHTBI UCTIOIB3YIOTCS KaK Ha OOJIBIINX TpyOax, Tak U Ha
MaJIbIX BO3JIyXOBOJaX, YTO JIeJacT JaHHBI METO/ YHUBEPCATbHBIM JIJIT MOHUTOPUHTA TTOTOKA
ra3a. KoppensimoHHbie pacXooMepbl 0COOCHHO PEKOMEHIYIOTCS JAJI YTOJIbHBIX CTAHIUH.

OKOHOMHYECKHE IIOKA3aTEeIA

Koppensmuonnabie MeTOABI 1 MHCTPYMEHTHI BPDEMEHH TPOJIeTa SBISIOTCS YKOHOMUYECKU
3O PEKTUBHBIMU PEIICHUSIMU M HAJCKHOCTHIO, a TaKKe HHU3KHUM HDKCILTyaTallHOHHBIM
3arpataM. OTCYTCTBHE IBIDKYIIUXCS YacCTeH U MUHUMAJIbHBIC TPEOOBAHUS K TEXHHUUECKOMY
00CITY>KMBAHHUIO CHUKAIOT 3aTPaThl HAa SKCIUTyaTaIMi0 U 00CTy>KUBaHHE 000PYI0BAHMUS.

Addekr or BHCAPCHUSA

Breapenune KOppensiuOHHBIX METOJ0B M3MEPEHMs] TMOTOKA ra3a U WHCTPYMEHTOB
BPEMCHHU TIPOJIeTa IO3BOJSCT MPEANPHUATHAM YIYUYIIUTh SKOJOTHYCCKHH KOHTPOJb H
COOTBETCTBOBATh HOPMATHUBHBIM TPEOOBAHUSIM.

5.1.4.4. UK-kpocc-xoppemsamusa TypOylIeHTHOCTH

Texamaeckoe omucanme

NK-xpocc-koppensiiiusi UCIoab3yeTcsl IJisi HEMPEePhIBHOIO MOHUTOPUHTA BHIOPOCOB
BpPEIHBIX Ta30B Ha MPEANPHUATHSIX, TTO3BOJISAS OTICPATUBHO OIEHUBATH M3MEHEHHUS B COCTABE H
KOJInyecTBe BBIOPOCOB. OCHOBHBIE KOMIIOHEHTHI CHCTEMBI BKIIOYAIOT HH(ppaKpacHbIC
JIETEKTOPhl, ONTUYECKYIO CUCTEMY U AJIEKTPOHUKY 00paboTku curHanoB. MHppakpacHbie
JETEKTOPBI YYBCTBUTEIBHBI K U3IyYCHHUIO, KOTOPOE M3JIY4alOT WJIM TOTJONIAIOT Ta3bl MpHU
OTpe/IeJICHHBIX BOJHOBBIX JIMHAX. KaxXIplil ra3 MMeeT yHUKAJIbHBINA CHEKTP MOIJIOIEHUS,
YTO MO3BOJISIET UACHTH(PHUITUPOBATH €TO MPUCYTCTBUE U KOHIIEHTPAIIHIO.

OnTuyeckasi cucteMa cocTouT u3 ucTouyHMKOB UK-u3nmyuenus (;1azeps! win MK-nammnsr) u
ONTUYECKUX KOMIIOHCHTOB (JIMH3BI M 3€pKajia, KOTOpPhIE HANpPaBISIOT W (DOKYyCHUPYIOT
U3JIy4Y€HHUE Yepe3 HM3MEpsieMbIii Ta30BbI IMOTOK). DJIEKTPOHHWKA OOpaOOTKH CHUTHAJIOB
MIPUHUMAET JTaHHBIE OT JETEKTOPOB W 00padaThIBaeT WX IS BRIYUCICHUS CKOPOCTH MOTOKA,
KOHIICHTPAI[UH Ta30B ¥ MHBIX MapaMeTPOB.

[IpuHIIMTT pabOTHl CUCTEMBI OCHOBAH Ha HW3JIYYCHHHU W IOTJIOMICHUHU. McTOUHMK
NK-u3inydeHnss HampaBisieT CBET 4Yepe3 IMOTOK rasza. B 3aBUCHMOCTHM OT cocTaBa rasa
oTpe/ieIeHHbIE JUTMHBI BOJIH MOTJIOMIAIOTCS U IAHHOE MOTJIOIICHUE U3MEPSETCsl IETEKTOPaMH,
PacTo0KEHHBIMU Ha Pa3HbIX PACCTOSHHSX BAOJb MOTOKA. OIMH M3 KIIOUYEBBIX ACIIEKTOB
KPOCC-KOPPEISIMOHHOTO METOJIa — U3MEPEHUE BPEMEHH, 32 KOTOPOE U3MEHEHHS B COCTaBe
raza (Harmpumep, BCIUIECK KOHIICHTPAIIUH OMPEAEICHHOTO BEIIECTBA) TOCTHTAIOT KaXKIOTO U3
netekTopoB. [lo ckopocTH pacrpocTpaHeHUs TaHHBIX U3MEHEHHM O CKOPOCTH U XapaKTepe
TypOyJeHTHOCTH MOTOKa. CUTHaJBI, TOJyYEeHHBIE OT BCEX JIETEKTOPOB, aHAIM3UPYIOTCS Ha
MpPEeIMET BPEeMEHHON KOPPEIISAIINH.

NK-xpocc-KoppenaiMoHHbIi METOJ] UMEET HECKOJIbKO MpeumyllecTB. Bwicokas
YYBCTBUTEIBHOCTh U TOYHOCTH JETEKTOPOB OOECIEUMUBAIOT TOYHOE OMpPEICIICHHE



KOHIIEHTpAIUi ra30B U BO3MOKHOCTb JIETEKTUPOBAHUS MAJIbIX U3MEHEHUH B COCTAaBE MOTOKA.
MeTo 103BOJIIET TPOBOANTH U3MEPEHUS B PEATbHOM BPEMEHH, UTO KPUTUYECKU BAXKHO IS
KOHTPOJISL IPOU3BOJICTBEHHBIX MPOIIECCOB U COOJIIOICHUS IKOJIOTUYECKUX HOPM.
OpmHako, METOJT UMEET U CBOHM OTPaHUYCHHs. TOYHOCTh U3MEPEHUN MOXKET CHIKATHCS
MOJ] BO3JICMCTBUEM BHEIIHUX (DAKTOPOB, TaKUX, KaK TeMIlepaTypa U BIaXHOCTbH [29].
Kpocc-koppensiimonHbiii aHanu3 TpedyeT TOUYHOW HaCTPOUKU 000PYI0BaHUS U MPOJIBUHYTHIX
METOJIOB aHaN3a JAHHBIX, YTO MOXKET YCIOKHHUTH €T0 NCIOIB30BaHNE M 00CITyKUBAaHHUE.
JIOCTUTHYTBIC SKOJIOTHYECKUE BRITOIBI
HcnonrszoBanue MK-kpocc-KoppeasiiuoOHHOTO METoAa Jii MOHUTOPHHIA BBIOPOCOB
BPEHBIX Ta30B HA MPEANPHUSATUSAX MMO3BOJISAET ONMEPATUBHO M TOYHO OIICHUBATH U3MEHEHUS B
COCTaBE U KOJMYECTBE BHIOPOCOB. DTO CIIOCOOCTBYET CBOEBPEMEHHOMY MPHHSITHIO MEP IO
CHIDKCHMIO YPOBHS 3arpsA3HSIONIMX BEUIECTB B aTMocdepe, yiydinas KadyecTBO BO3AyXa U
CHUXAasi HEraTUBHOE BO3JIEWCTBUE Ha 3J0POBbE JIOJEH M OKpYXkalollylo cpeay. Boicokas
YYBCTBUTEIHHOCTh U TOYHOCTH METOJa MO3BOJSIOT MpeAnpuatusm Oonee 3PPexTuBHO
KOHTPOJIMPOBATh CBOM BBIOPOCHI, UTO CIIOCOOCTBYET COOIOJIEHUIO DKOJIOTMUYECKUX HOPM U
CTaHJIapPTOB.
O6mee noTpedicHAE IEPBUIHOM SHEPTUU
NK-kpocc-KoppesIOHHbIE CUCTEMBI HE TPEOYIOT 3HAUUTEIHHBIX 3aTPaT HA TIEPBUYHYIO
sHepruto. OCHOBHBIE SHEPro3aTparbl CBA3aHBl ¢ paboTON HMH(]PAKpACHBIX AETEKTOPOB,
MCTOYHUKOB M3JIYYEHHS U CUCTEM 00pabOTKM cUrHajIoB. JlaHHBIE KOMIIOHEHTHI OTPEOIISIIOT
MUHUMAaJIbHOE KOJWYECTBO 3HEpruu, uto nenaer MK-kpocc-KoppensinnoHHbIE CHCTEMBbI
HHEProd(HEeKTUBHBIMU U SKOHOMUYHBIMH B DKCIUTyaTallUH.
OKoNormdecKre MoKa3aTeln U HKCILTyaTaiOHHbIC JaHHBIC
NK-xpocc-KoppensiiuOHHbIE CHUCTEMBl O0ECIEeUHBAIOT BBICOKYID TOYHOCTH H
YyBCTBUTEIBHOCTh TIPH OIpEAeNieHuH KOHIeHTpamuii ra3oB. MK-kpocc-koppensiuoHHbie
CUCTEMBI TIO3BOJISIIOT ITPOBOJAUTH HETIPEPHIBHBIE U OBICTPbIE U3MEPEHHSI B peaIbHOM BPEMEHH,
YTO BaKHO JJIsi KOHTPOJS MPOU3BOACTBEHHBIX MPOIECCOB. TOYHOCTh M3MEPEHHUN MOMKET
CHIDKAThCA TOJ BO3/IEUCTBUEM BHEIIHUX (PAKTOPOB, TAKWX, KaK TEMIEPATypa U BIAXKHOCTH,
4TO TPeOyeT peryyIsipHON KaJTuOPOBKH M HACTPONKK 000Dy I0OBaHUS.
Kpocc-memua 3¢ ekt
OTtpurarenbHoro 3¢ dexra Ha APyTrUe IKOJIOTUIECKUE aCTIEKThl HE BBISBJICHO.
IIpumerMocCTD
HUK-kpocc-KOppeasaiuoOHHbIe METOJbl MIHUPOKO NPUMEHUMBI B Pa3IUYHBIX
MPOMBINIJICHHBIX YCTAHOBKAX, BKIIIOUAs XUMUYECKHE, SJHEPTETUIECKUE U METaJUTypTrUIeCKHe
npennpusitusi. MK-kpocc-KoppensuoHHbIE CUCTEMBI HCIOJIB3YIOTCS Il HENPEPBIBHOTO
MOHHUTOPHUHTA BEIOPOCOB BPEHBIX ra30B B TPYyOax U BO3AYXOBOAAX PA3IMYHOTO JUAMETpa U
KoH(purypanuu. MeTon MOAXOIUT IJIs MIMPOKOTO CIEKTpa YCIOBUN SKCIUTyaTallUd H
oOeclieynBaeT TOUHbIE U HAJIEKHBIE PE3YJIbTaThl B peabHOM BPEMEHH.
OKOHOMMYECKHE OKA3aTeIN



HK-xpocc-KOppensiiiuOHHbIE CUCTEMbI SIBIISIIOTCS SKOHOMHUYECKH d(PGhEeKTUBHBIMU
pEUICHUSAMU MO CBOEM BBHICOKOM TOYHOCTHM U HAJEKHOCTH, a TaKXKe HU3KUM
AKCIUTyaTallMOHHBIM 3aTparaMm. [lepBoHauanbHble 3aTpaThl HA YCTAHOBKY U HACTPOUKY
CUCTEMBI MOTYT OBITh BBICOKMMH, HO OHU KOMIICHCUPYIOTCS JOJITOCPOYHON SKOHOMHUEH Ha
TEXHUYECKOM OOCTyKMBaHUU M KaanOpoBke. OTCyTCTBHE HEOOXOJUMOCTH B YacTOM
00CITyKUBAHUU CHUXKAET DKCIUTyaTallUOHHBIE PACXOJIbl, YTO JI€Jae€T JaHHBIE CHCTEMBI
BBITOJIHBIMHU JIJ1s1 IPOMBIIUICHHBIX TIPEATPUSITUH.

Sddexr oT BHEAPEHUS

Buenpenue UK-kpocc-KOppensaMOHHBIX CUCTEM MO3BOJISIET MPEAIPUATUSIM 3HAUUTEIBHO
VIIYYIIUTh KOJIOTUYECKUM KOHTPOJIb U COOTBETCTBUE HOPMATHBHBIM TPEOOBAHUSIM.

5.1.4.5. TemwmoBo# MacCOBHIH pacxox
TexHnaeckoe onMcaHue

TenoBble MacCOBBIE PACXOJOMEPHI OCHOBAHBI Ha Mepeaye Tersia OT HarpeToro Tena K
Tekyumemy rasy. Korga raz mpoxoauT MHUMO HarpeToro 3J€MEHTa, HarpeThlil 3JIeMEHT
OTBOJIUT TEILIO, OXJaxaas Teno. Yem Oomblie MOTOK ra3a, TEM CHIIbHEE €ro OXJIaXKIEHUE.
TeruioBbIe MAaCCOBBIE PacX0OMEPHI TPEOYIOT HATUYHMS IBYX JATYMKOB: OJJUH HarpeBaeTcs Ha
24 — 38 °C BblIlIE TEMIIEPATYPbI JBIMOBBIX F'a30B, @ BTOPOW U3MEPSET TEKYIIYIO TEMIIEPATYPY
raza. JlaHHBIM MeTOJ HE MOAXOIUT JJIsi MPUMEHEHUs], TJe MPUCYTCTBYIOT KarlId BOJBI,
MIOCKOJIbKY TEIUIONOTEPU M3-3a UCTIAPEHHUS BOJSHBIX Kalellb MOXKET MPUBECTH K 3aBBIIICHUIO
nokasaresiel pacxoa.

TernnoBble JaTYUKKU MOTYT ObITb OOBEJUHEHBI B MAaCCHUBBI JIJII U3MEPEHUSI CpeIHEH
CKOPOCTH TOTOKAa Yepe3 MOMNEPEeUYHOe CEUYECHHE BO3AyX0Boja WM TpyObl. Kaxkaplii matuuk
MIPOU3BOAUT HE3aBUCUMOE MU3MEPEHUE, BO3MOKHO MOHUTOPUTH pacipeiesieHne NoTOKa ra3a
[0 BCEMY IoNepeyHOMYy ceueHH0. OCOOEHHO MOJIE3HO B BO3yXOBOJAX, IJI€ MOTOK MOKET
OBITh CUJIBHO CcTpaTu@uIupoBaH. KanuTaabHble 3aTpaThl HA TAKME MACCUBbI YBEIMUYUBAIOTCS
C YBEJIMYEHHEM pa3Mepa BO31yXOBOJa, TaK Kak MoTpeOyeTcss OoJibliie NaTYMKOB U Oojiee
MOIIHAS MOJAEPKKA KOHCTPYKIUM.

TeniaoBoil MaccoBbIil pacxoAOMEP HCIOIb3YETCS Il HEMPEPHIBHOTO MOHUTOPHUHIA
BBIOPOCOB BPEIHBIX BEIIECTB, MPEIOCTABIAS TOUHBIE TaHHBIE O MAaCCOBOM PAacXojie ra3oB B
npoueccax BbriOpoca. TemioBoil MaccoOBBIM pacxojgoMep MOJIE3€H B MPOMBIIIIEHHBIX
YCIIOBUSIX, Tie HEOOXOAMMO KOHTPOJIMPOBATH M PETYJIUPOBATH BHIOPOCH B atMocdepy s
COOJII0/IEHUS HKOJIOTMYECKUX CTAHIaPTOB U ONTUMHU3AIMHI HPOLECCOB.

[TpunHiun paboThl TEMIOBOTO MaCCOBOT'O PacX0O0Mepa 3aKII0YAETCS B UCIOJIb30BaHUU
OXJIQXK/ICHHS] HArPETOro 3JeMeHTa (4acTo 3TO MJIATHHOBAsK MIPOBOJIOKA WIIM TEPMUCTOP) IJIS
M3MEPEHUS MacCOBOro pacxoja raza. CymecTByeT 1Ba OCHOBHBIX THIIA TETUIOBBIX MACCOBBIX
PacxoJI0MEpPOB:

1. PacxozmoMepsl ¢ MOCTOAHHON TemnepaTypoi. OJlHa HarpeBarelbHas MPOBOJIOKA
MOJIJIEP>)KUBAETCS HA TOCTOSIHHOM TeMIlepaType, KOTopas BbIle TeMnepaTrypsl raza. CKopocTb



NOTEPH TEIUIa C ITON MPOBOJIOKU U3MEPSAETCS U UCIOIb3YETCs AJIsl ONpeieIeHUs] MaCCOBOIO
pacxoja rasa.

2. Pacxomomepbl ¢ TOCTOSIHHBIM MTOTOKOM TeIuta. B 3TOM cilydae Terio moJBOAUTCS K
AJIEMEHTY C TIOCTOSTHHOM CKOPOCThIO. Pa3zHuIla TemMmepaTyp MEXIy HarpeThiM DJIEMEHTOM U
ra30M KCIOJIb3YETCs 7Sl BRIYUCICHUS MAaCCOBOTO Pacxo/ia.

[IpeumymectBa. He 3aBUCUT OT (u3HUECKMX CBOMCTB rasa: B OTJIMYHE OT OOBEMHBIX
pPacxo0MepOB, TEIIOBbIE MACCOBBIE PACXOOMEPHI HE 3aBUCST OT TEMIEPATyphl U 1aBICHUS
CpEIIbl, UTO JIeJaeT UX UJCAIbHBIMU JIJISl UCTIOIb30BaHMSI B PA3JIMUHBIX YCIOBUSIX.

Bricokasi TOYHOCTH ¥ TIOBTOPSIEMOCTh: TETNIOBBIE MaCCOBBIE PACXOIOMEPHI 00ECTICUNBAIOT
BBICOKYIO TOUHOCTb U3MEPEHUI, YTO KPUTHUECKH BaXKHO ISl MOHUTOPUHIA BEIOPOCOB.

[Ipsimoe m3MepeHrne MaccoBOTO pacxoja: AaHHBIE YCTPOWCTBA U3MEPSIOT MACCOBBIH

pacxo/1 HEMOCPEACTBEHHO, HE TPEOYsI TOTOIHUTEIbHBIX MPeoOpa30BaHUM UITH KOPPEKIHiL.

OrpaHuyeHusi: 4yBCTBUTEIBHOCTh K COCTaBy ras3a: XOTS TEIIOBBIE MAaCCOBBIE
pacxogoMepsl OTHOCUTEIHHO HEUYBCTBHUTEIBHBI K TEMIIEpaType M JaBJICHHUIO, OHU MOTYT
OBITh UyBCTBUTENIbHBI K XUMUYECKOMY COCTaBY rasa.

Heo6xoauMocTh KanuOpoBKH: JJIs1 00€CIEeUeHHUs] TOYHOCTH HEOOXOJIUMO PETyJSIPHO
IPOBOJNUTH KAJTMOPOBKY YCTPOMCTB.

TerioBbIE MacCOBBIE PacXOJOMEPHI SBISIFOTCS d()PEKTUBHBIMU MHCTPYMEHTAMH IS
MOHHUTOpPUHTA BBIOPOCOB BPEAHBIX Ta30B HAa NPEANPHUATHUSX, NMPEJOCTABISAS TOUYHBIE U
HaJEeXKHbIE JaHHbIE ISl COOJIOJEHUS DKOJOIMYECKUX CTAaHJApTOB M ONTHUMHU3ALUU
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI

Hcnonp30oBaHnEe TEIUIOBBIX MAaCCOBBIX PAacXOJIOMEPOB I MOHHTOPUHTA BBIOPOCOB
BPEIHBIX BEIIECTB Ha MNPEANPUATHUIX CIOCOOCTBYET 3HAYUTEIBHOMY YIIYUIICHHUIO
HKOJIOTUYECKON 00CTaHOBKHM. TeryioBOM MacCOBBIM pacXoAOMep MPEeAOCTaBISET TOUHBIE
JaHHbIE O MAacCOBOM pacxoJ/i€ Ta30B, IO3BOJSAS MNPEANPUSITUSM KOHTPOJHMPOBATH U
peryiaupoBath BBIOpOCH B aTMocdepy. CrmocoOCTByeT CHIKCHHIO YPOBHS 3arps3HEHUS
BO3/lyXa, YTO TOJOKUTEIBHO BJIHUSIET HA 3J0POBbE HACEICHUS U COCTOSHHUE OKPY KAIOIIEH
Cpelbl.

O6mee moTpebicHre IEPBUIHOM SHEPTHH

TennoBeie MaccoBbIE€ pacxoIOMEPbI HE TPEOYIOT 3HAUUTENbHBIX 3aTPaT HAa NEPBUUHYIO
sHepruto. OCHOBHBIE SHEPro3aTpaThl CBS3aHBI C MOAJEPKAHMEM HArpeToro AJIeMEHTa Ha
3aIaHHOM TeMreparype u paboTol cucteM oOpaOOTKM CUTHAJIOB. TerioBbIE MacCOBBIE
pacxooMephl ABISIOTCS 3HEProd(PEeKTUBHBIMU U HE TPEOYIOT OOJIBIINX PECYPCOB sl CBOEH
paboTHI.

OKOIIOrHYecKre MOKa3aTeNd U SKCIUTYaTaAUOHHEIE JAHHBIC

TemnoBbie MacCOBBIE PACXOIOMEPHI 00ECTIEYNBAIOT BHICOKYIO TOUHOCTh U MMOBTOPSEMOCTD
U3MEpPEHUM, 4TO KPUTHUUYECKU BAXKHO JUIsi MOHUTOPHHIa BBIOPOCOB. TemoBble MacCOBBIE
pacxoJoMephl He 3aBUCAT OT TEMIIEPATYPhI M IaBICHUS CPE/Ibl, YTO JAENaeT MX HAJACKHBIMH B



pa3IMYHBIX YCIOBUAX JKCIUTyaTaluu. TemioBble MacCOBbIE PACX0IOMEPbI YyBCTBUTEIbHBI K
COCTaBy Ta3a, MO3TOMY ISl 00eCHedYeHUs] TOUHOCTU HEOOXOJMMO PErYJsipHO MPOBOJUTH
KaJIMOPOBKY YCTPOUCTB.

Kpocc-memua s ekt

OTtpunarenbHOro 3gdexra Ha Ipyrue SKOIOTHUeCKUEe aCIIEKThI HE BBISIBICHO.

ITpumermMoOCTD

TemnoBele MaccoBbIE pPacXxOoJOMEpPbl IIMPOKO MPUMEHSIIOTCA B Pa3IUYHBIX
MPOMBINIJICHHBIX YCIOBUSIX JUISi MOHHUTOPHUHTAa BBIOPOCOB Ta3oB. TeIIOBbIE MacCOBbBIE
pacxooMepbl OJXOAT JUIsl UCIIOJB30BAHUS B YHEPIETUKE, XUMUYECKON TPOMBIIIEHHOCTH,
METAJTypruM U APYTUX oTpacisx. TemnsoBbsle MaccoBbIe pacXoA0Mepbl OCOOEHHO MOJIE3HBI B
BO3JYXOBOJax U TpyOax, rjie Ba)XKHO KOHTPOJHMPOBATH paclpe/iesieHHe MOTOKa rasa Io
MONIEPEYHOMY CEUEHHUIO.

OKOHOMMYECKHE OKA3aTeIH

TennoBble MacCOBBIE PACXOAOMEPHI ABIISIIOTCS 3KOHOMUYECKH BBITOJHBIMU PEIIEHUSIMU
Oyarojmapsi CBO€ BBICOKOM TOYHOCTH W HaJeHOcTU. [lepBoHayanbHbIE 3aTpaThl Ha
YCTAHOBKY M HAaCTPOWKY MOTYT OBITh 3HAYUTENbHBIMH, HO OHU KOMIICHCUPYIOTCS
JIOJITOCPOYHOM SKOHOMHEW Ha TEXHUYECKOM OOCIyXKMBaHMM U KanmuOpoBke. Kpome Toro,
00bEIMHEHNE HECKOJbKUX JAaTYMKOB B MACCHUBBI MO3BOJISIET ONTUMHU3UPOBATH 3aTpaThl Ha
MOHHUTOPUHT OOJIBIIUX BO3TyXOBOJIOB U TPYO.

Addexr ot BHEAPEHUSA

BHenpeHne TeniaoBBIX MAacCOBBIX PACXOJOMEPOB Ha MPEINPUITUAX IO3BOJAET
3HAYUTENIbHO YJIYUYIIUTh KOHTPOJIb 332 BHIOPOCAMHU BPEIHBIX BEIIECTB, YTO CIIOCOOCTBYET
COOJIIOJIEHUIO SKOJIOTUYECKUX HOPM U CTaHIapTOB.

5.2. ABTOMaTHYECKHMIT MOHHTOPHHT U KOHTPOJIb KadecTBa BHIOPOCOB B aTMOC(hepHEIi
BO3JYX

Ha npennpusitusx npOMBIIIIIEHHOCTH, MPEACTABIISIONINX OCHOBHBIE CEKTOPA SKOHOMHUKHU
Pecniy6nuku Kazaxcran (moOblua u mepepaboTka HedTu M rasa, HedTerazoxumus,
METaJTyprusi, 100b4a yrias U Ipyrue), 3HaYUTENbHBIN BKJIaJ B 001U 00BeM BHIOPOCOB B
aTMoc(epy COCTABIISIIOT Pa3IMUHbIE 3arps3HSIONINE BEUIECTBA: OKCU U AUOKCHUJ yTIepoa,
TBepAble yacTULbl, SOX, OKUCIIBI a30Ta, METAH U UHbBIE BELIECTBA.

[Tpou3BOACTBO TEIUTOBOM M DJIEKTPUUYECKON IHEPTUU (TEXHOIOTHUECKUE TIeYH, KOTEIIbHbIE
arperaThl, ra30TypOUHHbBIE YCTAHOBKUA U YCTAHOBKHM KaTaIUTHYECKOTO KPEKMHIA) B paMKax
TEXHOJOTUYECKON LEMOYKH JaHHBIX MPEINpUITHI UrpaeT KIOYEBYIO pojib B 00pa30BaHUU
BbIOpOCOB. bonee 40 % BbIOPOCOB CBsA3aHBI C MPOU3BOACTBOM SHEPrUU. 3HAUYNTEIbHBIN BKIIA]
B 00mIMe BBIOPOCHI BHOCAT (pakesbHBbIE YCTAaHOBKM (HEe(TErazoBasi MPOMBINIJICHHOCTh) U
YCTaHOBKH IO MPOU3BOJICTBY/U3BICUEHUIO CEPHI.

B armocdepy momamaer OojplIoe KOJWYECTBO TBEPABIX YACTHI[ NMPU 3aMEHE
KaTaJu3aTOPOB U IKCILTyaTallil YCTAaHOBOK KOKCOBAHMUSI.

Ta6nuia 5.4. OCHOBHBIE 3arpsS3HAIONINE BEIIECTBA U UX UCTOUHUKHU



Ne w/n 3arpssHsIomee BEMECTBO HcToyHnK 3arps3HEHAL

TexHomoruveckne medu, OOUIEPHI,
KOTEIBHBIE arperaThbl, pereHepaTophl
YCTaHOBOK  KaTaJIUTHYECKOTO

CoO
KPEKWHIa, YCTaHOBKH MPOKAaJIKH
1 NOx P > Y p
SO He(TAHOTO KOKca, (aKenbHbIe
X

CHUCTEMBI, YCTaHOBKH HW3BJICUCHIU/
TIPOM3BOZCTBA CEphI, TIEUN TOKUTA
OTXOJSIIUX Ta30B

TexHonornueckue neun (0COOEHHO
IPU  HCIOIb30BAHUU HKHUJIKOTO
TOIUIMBA), KOTENBHBIC arperarsl,
TBepbie BeniecTBa/MbLIb

2 pereHepatopsl YCTaHOBOK
KaTaJUTUYCCKOTO KpCKHHTIa,
YCTaHOBKH TOJTyYeHHUs] HEPTSIHOTO
KOKca

YcTaHOBKY NEPBUYHON M BTOPUYHOM
nepepaboTku HePTH, OOBEKTHI
XpaHeHUs yTIE€BOAOPOJIOB,
ra3o(pakMOHUPYIOIIUE YCTAaHOBKH,
npenensabie C1-C5 (uckmrouas
3 C6.C10 CHCTEMBI cernapanuu
MeTaH TJIEBOJIOPOJIBI -
).y oot > He(dTEenpoAyKTHI/BOJA, (
MeTaH) —  HedTeraszomas
HEOPTraHU30BAaHHBIE WCTOYHHUKH —
IIPOMBIIIUICHHOCTh
3amopHasg apMarypa, GIaHIB H

Ipyroe)
CuctemMa MOHUTOPHUHTA JIOJDKHA OBITh HEMPEPHIBHO aKTUBHOM, 32 UCKIIOUCHUEM CITy4acB

Jleryuune opranuyeckue
coeanHeHus (YTIIEBOAOPOIBI

IUIAHOBBIX WJIM ABAPUMHBIX OTKIIOYEHUN. B cilydae OCTaHOBKM CpPEICTB U3MEPECHUN WIIH
TEXHOJIOTUYECKOT0 O00OpYJ0OBaHUS JOJDKHO OBITh OOECHEYEeHO COXpaHEHUE Pe3yIbTaTOB
M3MEPEHUI ¢ perucTpalyeil BpeMeHH! U JaThl OCTAHOBKY W BO3OOHOBJICHHSI pabOTHI CPEICTBA
U3MEPEHUM.

5.2.1. ABroMaTH4EeCKHif MOHUTOPHHT H KOHTPOJIb KadeCTBa BRIOPOCOB B aTMOC(epHEIiA
BO3IyX Ha rpaHuIe 00JIaCTH BO3ACHCTBUA

Texamgeckoe onmcanue

ABTOMAaTHYECKUN KOHTPOJIb BHIOPOCOB KadyecTBa aTMOC(HEPHOTO BO3AyXa HA TPAHUIIE
00J1acTh BO3/ICHCTBUSI MPECTABIISIET COO0M CUCTEMY MOHUTOPHHTA, KOTOPasi HEMPEPHIBHO U
ABTOMATHYECKN aHAIM3UPYET COCTaB aTMOC(HEpPHOTO BO3JyXa Ha TpaHUIIC WU BOJIU3H
IPaHUILIbI 30HBI BO3ICUCTBUS IPOMBIILIEHHBIX WU APYTUX UCTOUYHUKOB BHIOPOCOB.

['panuna ob6nactu Bo3AeHCTBUS Ha aTMOC(EPHBIN BO3AYX 00BEKTA OMPEACNSIETC KaK
MPOEKIUsS] 3aMKHYTON JMHUM HAa MECTHOCTH, OTpaHMuYMBAIoOmias oOJacTh, 3a T'paHUIEH
KOTOpPOT0 COOJIFOJAal0TCS YCTAHOBJICHHBIE JKOJOTMYECKHE HOPMATHUBBI KauecTBa W/WIU
LIEJIEBBIE MMOKA3aTENIN KAa4eCcTBa OKPYKAIOUIEH Cpelbl C YUYETOM MHJIUBUIAYaIbHOIO BKJIaja
o0beKTa B 00IIYI0 HArpy3Ky Ha aTMochepHbIi BO3ayx [32].

C uenpro mosyueHus HHGOPMAIMK O Ka4eCTBE aTMOC(HEPHOTO BO3AyXa U OIEHKHU
BO3MOJKHOTO BJIMSHUS Ha HEro MPOU3BOJACTBEHHOW IESITEIbHOCTH MPOMBIIIIEHHBIX



NPEeANPUATUN, OCYIIECTBIISIETCS MOHUTOPUHT 3a COCTOSSHUEM aTMOC(EepHOro BO3ayXa B
npejaenax rpaHul] 00J1acTy BO3ACHCTBUS.

YcTaHOBKa aBTOMaTU3MPOBAHHOM CUCTEMbl MOHUTOPHUHTA BBIOPOCOB MPOU3BOAUTCS Ha
OCHOBHBIX CTAIIMOHAPHBIX MOCTaX OPraHU30BAHHBIX HCTOYHUKAX BHIOPOCOB.

CranuoHapHBII NOCT — 3TO CHEUUAJIbHbIN NaBUIbOH, OCHAIEHHBIA 000pYJI0OBaHUEM U
npubopamu ajig oTOopa M aHaiu3a MpoO BO3AyXa UM ONPENEICHUS METEOPOJOTMUYECKHUX
[IapaMeTPOB: HAIIPABJIEHUS M CKOPOCTH BETpa, TEMIEPATypbl M BIAXKHOCTH BO34yXa,
atMocdepnoro nasieHus [30].
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Pucynok 5.19. TexHonoruueckasi cxeMa CTallHOHAPHOIO MOCTA.
JOCTUTHYTBI® SKOJIOTHIECKHAE BEITOIBI
ABTOMAaTHYECKUH KOHTPOJIb BBIOPOCOB KayecTBa aTMOC(EpHOIro BO3ayxa o0JiajacT
MOTEHIIMAJIbHBIMUA JKOJIOTUYECKHMMHU BBITOJIaMHU, TaKUMH, KaK aBTOMAaTH3UPOBAHHBIN
KOHTPOJIb KadecTBa BO3/yXa C BO3MOXXHOCTBHIO OIEPATUBHOTO BMEIIATEIHCTBA U
KOPPEKTUPOBKH TPOIECCOB ISl YMEHBIIICHUS YHEPTONnoTpeOaeHusl, SJKOHOMHHU PECypCoB,



COKpalleHUss BBIOPOCOB B OKPYKAIOIIYIO Cpely M YMEHbIIEHUS 00bemMa OTXOOB.
[ToTeHnManbHBIMU BBITOIAMH SIBIISIETCS] IPEOTBPAIICHHE YTEUEK OKCHUIOB YTIIepo/a, OKCHUaa
a30Ta, JICTYy4YNX OPTaHWUYECKUX COCTMHECHHM, TBEP/IbIX YACTHUI] HA IPOMBIIINICHHBIX 00BEKTax |
30].
Kpocc-memua 3¢ dpextsr
[IpuMmeneHre NaHHOW TEXHOJOTMU HE BENEeT K HETaTUBHBIM MOCIEICTBUAM IS
OKPYXarOIIEN CPEIbL.
IIpumerMMOCTD
CrarnmoHapHbie TOCTHI MOHUTOPWHTA UCIIONIB3YETCS I MOHUTOPHHTA OKCHIOB yTiepoaa
, OKCHJIa a30Ta, JIETYYHX OPraHUYECKUX COCTUHEHUH, TBEPABIX YACTHII.
OKOHOMMKA
Ilena 3a cTarMOHAPHBIN MOCT BapbUPYETCS OT TUIIOB 3arpsI3HSIONIAX BEHIECTB, IO
KOTOPBIM MPOU3BOJIUTCS MOHUTOPHUHT, U IO MOHUTOPUHTA.
Addexr oT BHEEAPEHUSA
HenpepbiBHBIIT MOHUTOPUHT IMO3BOJIMT ONEPATUBHO PEarupoBaTh Ha IMOBBIIICHHE
COJIep>KaHMsl OKCUIOB YIJEPOJa, OKCHUJIa a30Ta, JIETYYMX OPraHUYECKUX COEIMHEHUH,
TBEPJIBIX YACTUI] HA TEPPUTOPHUH MPOMBINIJIEHHBIX 00BEKTOB
IIpumepsr BHEAPEHUA
OOBEKTHI TsKEN0M mpoMbllIeHHOCTH B cTpanax ODCP, Mnauu u Kuraiickoit Hapognoit
PecniyOnuku.
5.2.2. Texurgeckue pemeHAs A1 HEMPEPHIBHOI'O MOHUTOPHHTAa Ka9eCTBA aTMOC(EPHOTO
BO3IyXa
5.2.2.1. OnTuaeckne METOABI
5.2.2.1.1 HemgucnepcuoHHsli ynbsrpaduonerossri anamsarop (HADY)
Texamgeckoe onucanue
XapakTepucTuku cBeTa B yinbTrpaduoneroBoit (YD) obmactu cnekrpa (0osee KOpoTKas
JUIMHA BOJIHBI, OOJiee BBICOKAsh DHEPTHs) MPUBOIAT K MOJEKYJISPHBIM SJIEKTPOHHBIM
nepexojiaM Ipu norjiouieHnu ceeta. [lornomenne ynpTpaduonaeToBbix (GOTOHOB BO30YkKAaeT
AJIEKTPOHBI ATOMOB BHYTPH MOJIEKYJbI O 00Jie€ BBICOKOTO SHEPreTHYECKOTO COCTOSIHUSI.
Bo30yXneHHbIe 3JI€KTPOHBI OBICTPO TEPAIOT DHEPTHI0, BO3BpAlIasiCh K OCHOBHOMY
COCTOSIHUIO OJHUM M3 4YeThIpEX METOJO0B: JAUCCOIMAINSA, KOTJa TOTJIOIICHUE
BBICOKODHEPTETHUYECKUX (POTOHOB MOXKET BBI3BATh BBIXOJl JJIEKTPOHA W3 MOJEKYJIbI
MOJTHOCTHIO, TPUBOJAS K €€ ¢parMeHTallMu; PEAIMUCCHUS, KOTJa HICHTHUYHBIN (HOTOH
PEAIMUTHUPYETCA U AJIEKTPOH pacnaaeTcs oOpaTHO B OCHOBHOE COCTOSIHUE; (DITyopecueHIus,
Korna (oTOH u3Iy4yaeTcs Ha 0ojiee HU3KON 4acTOTe, YeM UCXOAHOE MOIJIONIEHHE, TOCKOIbKY
AJIEKTPOH pacmagaercss oOpaTHO B OCHOBHOE COCTOSIHHE, YTO MPUBOJUT K TOMY, YTO ra3
Ka)KETCSl CBETAIIMMCS. AHAIM3aTOPbl, CIPOEKTUPOBAaHHbIE JIsI padoTel B obnactu YO,
OOBIYHO HCHOJB3YIOT TEXHUKY Ju(depeHInaIbHoro MOrjaolleHus. AHaIN3aTOpPHI,



npeAHasHauYCHHbIC 11 u3Mepenus SO,, H3MepAIoT nornomienue Y @-ceera Ha IIMHE BOJIHBI
B rnoxoce mornomenus SO,, HEHTPUPOBAHHON Ha 285 HM. 3aTeM 9TO CPaBHHUBACTCS C
TMOIJIOMICHIEM B 00IacTH ANUHBL BONHEL 578 HM, rae HeT mornomenus SO,. Ammaparypa

muddepenuuansuoro mnoriomienus HJY® nokazana cBOI0O BBICOKYIO HaJI€KHOCTHh B
MPHIIOKCHASIX MOHUTOPHHIA HCTOYHUKOB 1 n3MepsieT kak NO, Tak 1 NO, ogHOBpeMeHHO 6e3

HeobxoaumoctH B nipeodpasosarenie NOy [30].

Hetoaaee ¥4 cpata

—7

[Mpota raza ——=

azopag Kasmepa
{Oopazen / padeperc)

MMpoda raza +——

-
T. ——  OmrHweckwil fRIBTP

3l — TorogeTekTop

YerwTHTeTh

Pucynok 5.20. Texnonorudeckass cxemMa HEIUCIEPCUOHHOTO YJIbTPadHuOJIETOBOTO

aHaju3aTopa.
J{OCTHTHYTBIC SKOJIOTHIECKHAE BRITOBI

YasTpaduoneToBsiii aHamuzaTop 00JamaeT MOTEHIIUAIBHBIMU JKOJOTHYECKUMU
BBITOJIAMU, TAKWMHU, KaKk aBTOMAaTH3UPOBAHHBIM KOHTPOJb KAadyecTBAa BO3AyXa C
BO3MOKHOCTBIO OINEPATUBHOTO BMEIIATEIbCTBA U KOPPEKTUPOBKU MPOIECCOB IS
YMEHBIIIEHUS HSHEPronoTpeOsieHus, IKOHOMHH PECypCOB, COKpAIleHHs BBIOPOCOB B
OKPYXaWIIyI0 Cpelly U YMEHbIIeHUs o0bema oTX0J0B. [loTeHIHAIBHBIMU BBITOJAMHU
siBisiercst npenorspamienne yredek SO,, NOy Ha IPOMBILUICHHBIX 00BEKTaX, C BEICOKHM

coxepxanreM SO, B npoxykuuu [30].

Kpocc-memua 3¢ ekt
HpI/IMeHeHI/Ie ,ZIEIHHOIZ TEXHOJOI'MHU HE BEACT K HETaTUBHBIM IOCICACTBHUAM OJIA
OKPYXaKOUIEN CPEIbL.
IIpumerMMOCTD



JlaHHBIH THII aHATH3aTOPOB UCTIONB3YeTCs Aust MOHUTOpHHTa SO,, NOy.

OKOHOMHKA
CToMMOCTb TaHHBIX aHAJIN3aTOPOB 3aBUCUT OT THUIA BBIOPAHHOW KOMIUIEKTAIUH, OT 22
600 momnapos CILA (o nenam Ha 2024 r.), 6e3 yuera JOCTaBKU U yCTaHOBKH. B ctoumocThb
HE BXOJUT CUCTEMBI cOOpa U 00pabOTKU MHPOPMAIK — IPOLIECCOP U CEPBEP.
OddexT oT BHEAPCHUA
JIaHHBIN TUIT aHATTU3aTOPOB, OTJINYAETCS BBICOKUM YPOBHEM UYBCTBUTEIBHOCTH K MaJIbIM
koHIeHTpanusM SO,, NOy ra3oB, BbIABIAS yTCUKH Ha paHHEH cranuu. Bmecre ¢ Tem, B

CBSI3U C BBICOKOM LIEHOM M HEOOXOJAMMOCTbIO KOMOWHHMPOBAHHUS C JAPYTMMHU THUIAMH
aHaJIU3aTOPOB, AJIA OOECHEYeHUs] MOHUTOPUHIAa BHIOPOCOB Pa3sHOOOpA3HBIX T'a30B JAaHHBIN
TUIl AHAJU3aTOPOB PEKOMEHJYETCs HPUMEHATh Ha IPOMBIIIJIEHHBIX O0BEKTaxX, TIIe
COXPAHETCs BBICOKUI PHUCK BbIOpoca SO, [31].

IIpuMepsl BHEApEHUA

OOBeKTH HePTEXUMHH, PEUMYIIIECTBEHHO B cTpaHax CeBepHoit AMepuku u Kutaiickoi

Haponnoit Pecriyonuku.
5.2.2.1.2. OnTHaeckas COUHTALIALMSL
Texamgaeckoe onvcanue

OnTuyeckasi CUUHTWUISAIUS UCIIOJIB3yeT CBETOBOW MCTOYHUK U yNaJICHHBIN MPUEMHUK,
KOTOPBI H3MEpSeT KOJIUYECTBO NPHUHATOrO cBeTa. MOHUTOP ONTHUYECKOTO MEpIAHMUs
HCTOJIb3YEeT MIUPOKUN CBETOBOM Jyd, 0€3 (POKYCHPYIOUIUX JMH3 U MNPUEMHHUK U3MEpPSET
MOMYJISIIIUIO YaCTOTHI CBETA M3-3a JBMKCHUSI YAaCTUI[ Ye€pPEe3 CBETOBOM JIyd, a HE 3aTyXaHHE
CBETa.

BricokoaHepreTuueckue dYacTuilbl (HampuMmep, raMma-iyudd, aib(ha-dyacTHUllhl,
OeTa-yacTuIlbl) WM (POTOHBI MOMAAAIOT B CUMHTHILIATOP, OHU MEPEAl0T CBOIO DHEPTHUIO
aToMaM WM MOJIEKYyJiaM CIIMHTHJUISIIMOHHOTO MaTepuana (kpucramibl (Hampumep, Nal(Tl),
CsI(T1), >xkunkue CHMHTWIISATOPHI, TFIACTUKOBBIE CITUHTUILISTOPHI).

DHeprusi, NOIIOUIEHHAs! CUUHTUILIATOPOM, BBI3BIBA€T BO30YKIECHHE MOJIEKYJ MaTepuaa,
nepeBo/ia UxX Ha 0osiee BBICOKHUI SHEPTETUYECKHUIN YPOBEHb.

Bo30y/1IeHHbIE MOJEKYJIbl BO3BPAIAIOTCS B CBOE OCHOBHOE COCTOSIHUE, UCITyCKas
M30BITOYHYIO JHEPTUI0 B BHUJE (OTOHOB BUIMMOTO WM YJIbTPadUOJIETOBOIO CBETA.
N3nyyaeMblii CBET Ha3bIBACTCS CIIMHTUUISIIUOHHBIM U3JTyUYE€HUEM.

CHUHTHIUISIIHOHHOE UW3JyYeHHE 3aTeM OOHapyXKHBAETCS C IMOMOIIBIO
(OTOMYIIBTUIUIMKATOPOB, (POTOIMOAOB WIIM JPYTUX CBETOYYBCTBHUTENIBHBIX YCTPOWCTB,
peoOpa30BhIBAOIINX CBETOBBIE CUTHAJIBI B AJIEKTPUYECKUE.

YacTuiisl B Ta30BOM MOTOKE MOTYT BPEMEHHO MEPEKPhIBATh CBETOBOM JIyd U BBI3bIBATH
M3MEHEHHE aMIUTUTY bl IPUHATOrO cBeTa (Mepianue). YeM 0osibllie KOHIIEHTPALIHS YacTHI] B
ra3oBOM IIOTOKE, TeM OOJbllleé M3MEHEHHE aMIUIMTYJbl CUTHajda CBETa, IMOJy4aeMoro
NPUEMHUKOM. MOHUTOpP ONTHYECKOTO MEpIaHUs TOJJICKUT ITOBEPKE Ha pPYUHbIC



I'PaBUMETPUYECKHE W3MEPEHUS Ha KOHKPETHOM HMCTOYHUKE, HA KOTOPOM OH yCTaHOBJIEH.
He3nauuTenbHoe yiydlleHUE MO CPAaBHEHUIO C HEMPO3PAaYHOCTHIO, MOCKOIBKY MOHHUTOP
ONTUYECKOTO MEPIIaHMsI CHIKACT HYJIEBYIO U MacIITa0HYIO Ipei(oBYIO0 UyBCTBUTEIBHOCTE C
NOMOIIbI0 MOJYJHPOBAHHOI'O CBETa JUIsl YCTpaHeHUs 3(PPEKTOB pacCESIHHOTO WU
OKpy>karouiero csera. llepenardyuk ¥ NPUEMHHMK PaCIOI0KEHbl Ha MPOTHBOIOJIOAKHBIX
CTOPOHAaX BO3AYLIHOTO KaHaa; CJIEJOBATEJIbHO, 3TOT NPHOOp M3MEpSET KOHLIEHTPALUIO
TBEP/bIX YACTHULl B MOMEPEYHOM cedeHUuU. OTBET nMpubopa yBEIUUYUBAETCS C YBEIHMUYECHHUEM
KOHUEHTPALMX TBEPAbIX YaCTHUIl U MOXKET OBITh COIOCTAaBJIEH MO CPAaBHEHUIO C JaHHBIMU
pyuHoi rpaBuMmeTpud [30].

TpaHcMuTTED MpyeMHuK

MNpoueccop

Pucynok 5.21. Texnonoruueckas cxema paboThl aHAJIU3ATOPA.
JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOIBI
OnTryeckas CIIUMHTHUIANMSA 00Ja1aeT MOTCHIIMAIBHBIMHA SKOJOTHUYECKUMHU BBITOJIAMU,
TaKUMH, KaK aBTOMAaTH3UPOBAHHBIN KOHTPOJh KaduecTBa BO3JyXa C BO3MOXHOCTBHIO
ONEpPaTUBHOIO BMEIIATEIbCTBA U KOPPEKTUPOBKU MPOILECCOB ISl YMEHBIICHUS
HHEPronoTpeOIeHns, SKOHOMUH PECYpPCOB, COKpPAIICHHS BRIOPOCOB B OKPYIKAIOIIYIO CPEIy U
yYMEHBIIEHUsI 00beMa 0TX00B. JlocTUraercst HempepbIBHbIT MOHUTOPUHT TBEPBIX YACTHI] B
aTMocQepe, KOHTPOJIb HaJl YpOBHEM BBHIOPOCOB Ha npou3BocTse [30].
Kpocc-memua 3¢ ekt
[IpuMmeHeHre MaHHOW TEXHOJOTWMW HE BEIET K HETaTUBHBIM IOCICACTBUAM IS
OKpY>Karolieu cpenbl. BozaMokHOe T0O0YHOE M3MEPEHUE BTOPUYHBIX YACTHUIl KaK TBEPJIbIX
YaCTHIl, B YaCTHOCTH >XHJIKOKAITCIbHBIX YACTHIl, YTO MOXET IMPUBECTH K OImMHUOKaM B
n3Mmepennn. KannbpoBka ananmzaTopa TpeOyeTcst Ha exxenneBHONU ocHoBe [30].
ITpumenrnmocTh
JlaHHBIIA BUI aHATTU3aTOP TMPUMEHSIETCS JJIT MOHUTOPHUHTA TBEPABIX YacThil. [I[puMeHnM B
HedTexumuu, HedTenepepadoTKe, YroJIbHONW MPOMBIIINIEHHOCTH U MeTaJTypruu [31].



OKOHOMMKA

CroumocTs 3a eaunuiy — 1900 nommapos CIIIA Ha 2024 ron. llena ykazana 6e3 yuera
JIOCTaBKU U YCTAaHOBKM Ha MYHKTaX MOHUTOPUHTA. B CTaHIAPTHYIO KOMILUIEKTAIIUIO BXOMST
aHaJIM3aTOP U IpoLeccop sl 00pabOTKU JaHHBIX, TOJTYYEHHBIX C U3MEPEHUI.

AddexT oT BHEAPCHUS

HenpepbiBHBIIT MOHUTOPUHT MO3BOJIUT ONEPATUBHO PEArMpOBATh HA IMOBBIIICHUE

CoJIep>KaHMs TBEPBIX YACTHUL HA TEPPUTOPUU TPOMBIILIEHHBIX OOBEKTOB.

IIpumepsr BHEAPEHUS

JlanHbIil MeTON IpuMeHseTcs Ha o0bekTax (HedrenepepadarbiBaromue 3aBosl) CIHIA u
ABCTpaJIuH.

5.2.2.2. XpomaTorpadaaeckne METOIEI

TexHnaeckoe onMcaHue

Xpomatorpadus razoB (XI') ucnonas3yercs Al U30ISALUUU OTJEIbHBIX KOMIIOHEHTOB
CMECH OPraHWYECKUX W HEOPraHWYECKUX COEAMHEHUU APYr OT Apyra Uil MOocieayroniei
UJCHTU(UKAIIMA U KOJMYECTBEHHOTo aHamu3za. X[ ocHoBaHa Ha CEIEKTHBHOM
pacrpeielIeHur COeTMHEHUI MeXy CTallMoHapHOU (a30it U MOJABMXKHOU (a3zoii (HocUuTeneM
raza). Ha mepBoM »3tame, B mpouecce ABWXKylIasicsa rasopas (asa IPOXOAUT uepes
CTAallMOHApPHBIA MaTepuasl, BBHIOPAHHBIM [JJIs aJCOPOIMU OPraHUYECKUX MOJIEKY,
COJIEpIKaIINXCs B 00pa3ll0BOM rasze, B 3aBUCUMOCTH OT UX HojisipHocTH. CTanmonapHas ¢aza
MOKET OBbIThb >KUJIKOW HIJIM TBEPAOW U COJAEPKUTCSA B IJIMHHOW TOHKOM TpyOKe, OOBIYHO
Ha3bIBaeMOM "KOJOHHON". KOJOHHBI M3rOTaBIMBAIOTCS U3 CIUIIINXCS KPEMHUS, CTEKIJIA WA
HEP>KaBEIOIIEH CTaH.

B uneanvHOl KONOHHE, paboTaroiiel B UICANbHBIX YCIOBUSIX, KaXKIbIA BUA MOJICKYJ
BBIXOJUT U3 KOJIOHHBI B pa3HOE BpEMs B 3aBUCHMOCTH OT MOJIEKYJISIPHOI'O BECa U MOJISIPHOCTH
. Be100p moaxosien KOJIOHHBI U €€ dKCIUTyaTaluus Ipu COOTBETCTBYIOLIEH TeMIEpaType ¢
MOAXOMSIIEeH CKOPOCThIO MOTOKA HOCUTENS MO3BOJIMT pa3/ieuTh oOpasell raza Ha €ro
OTJI€JIbHBIE KOMITOHEHTHI.

Ha BTOpOM 3Tame coenuHeHus, pa3JieIeHHbIE B XpoMarorpauieckoi KOJOHHE,
ONPENEIIAITCA IETEKTOPaMHU C YUETOM UX YyBCTBUTEIBHOCTH K aHAJIM3UPYEMOMY MapameTpy
. JleTexTopsl SBISAIOTCA COCTAaBHOM 4YacThio razoBoro xpomarorpada. CyniecTByroue
JNETEKTOPBI, UCII0JIb3YEMBIE JJISI HEIPEPHIBHOTO MOHUTOPHUHTA: IETEKTOP TEIIONPOBOAHOCTH,
MJIaMEHHO-UOHU3AMOHHBIA IETEKTOpP, (POTOMOHU3ALMOHHBIN JETEKTOP, (OTOMETPUUYECKHI
nerektop miamenu [30].
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Pucynox 5.22. Texnomoruueckas cxema razoBoro xpomarorpada.
JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI
Xpomartorpadus razoB 00J1aaeT MOTEHIIUAIBHBIMU JKOJOTHYCCKHUMHU BBITOJAMU:
aBTOMATHU3MPOBAHHBIA KOHTPOJIb KauecTBa BO3[yXa C BO3MOXKHOCTBIO OIEPATUBHOIO
BMCIIIATEIHLCTBA U KOPPEKTHPOBKH IPOIECCOB JJIA YMEHBIICHHUS JHEPromoTpeOICHuUS,
OKOHOMHUH PECYPCOB, COKPAIIEHUS BEIOPOCOB B OKPYXKAIOIIYIO CPeAy U YMEHBIIIEHUS 00beMa
0Tx010B. JlocTUraercss HeNMPEePhIBHBI MOHUTOPHHT JICTYYHX OPraHUYECKHX COCJIMHECHUU B
aTMocdepe, KOHTPOJIb HaJl YPOBHEM BHIOPOCOB Ha mpou3BojicTse [30].
Kpocc-memua s ekt
[IpuMeHeHNE TAaHHOW TEXHOJOTHH HE BEJET K HETaTHBHBIM ITOCICIACTBHSIM IS
OKpYJKarIe cpenapl. AHAIW3aTOPHl Ha OCHOBE NPHHIMIA Ta30BOM Xpomartorpaduu
SIBIITIOTCS CJIOXKHBIMU U JIOPOTOCTOSIIIIAMHU.
IIpumerMMOCTD
["a3oBast xpoMarorpadusi IPUMEHSETCS B MOHUTOPHHIE JICTYYHX OPTaHHYECKUX BEIICCTB
[31].
OKOHOMMKaA



CroumocTb 32 | equHUIlY aHaIU3aTOpa COCTaBIISIET OKOJIO 5 MiH. TeHre (=10 Thicau
nosapoB CIIA), 6e3 ydyera TOCTaBKM M YCTAaHOBKHM Ha MYHKTaX MOHUTOpUHTa. B nanHyio
CTOMMOCTH BXOJST HEMOCPEACTBEHHO KOJIOHHA U JETEKTOPHI.

Addekr or BEEAPEHUSA
JlaHHBIN aHATU3aTOpP TMO3BOJISIET BHICOKOA()D(PEKTUBHO MPOU3BOAUTH MOHUTOPHUHT
KOHILICHTPAIIMKU JIETy4YHMX OpPraHWYECKUX COCIMHEHUM, XapakTEepHBIX M HedTerazoBoi
MIPOMBIILICHHOCTH.
IIpumepsr BHEAPEHUS

["azoBbie XxpomaTorpadsl MUPoko pacnpocTpaHeHsl B crpaHax ODCP kak crangapT s

OTIPEJICIICHHS JIETYYNX OPraHUYECKUX COeMHEHNH B HepTexumuu u HedTenepepaboTKe.
5.2.2.3. CnexTpaibHbIe METONBI
HepaccenBatomue na}ppakpacHsie aHamm3aTopsl (Non Dispersive Infrared — NDIR)
Texamgeckoe onvcanue

["a3000pa3Hble 3arpsA3HUTENN MOTJIOMIAIOT SHEPTUI0 CBETA B OJHOM WJIM HECKOJBKUX
ydacTkax crnekTtpa. Okcuj a3ora, okcun yriaeponaa, SOX MOTJIOHIAOT HH(paKpacHOe U
yibTpadguosieToBoe u3nydyeHue. Kaxplii TUII MOJIEKYJ 3arps3HUTENS MOTJIOUIAET CBET HA
XapaKTEepHOH JUIMHE BOJHBI, YTO MO3BOJISIET OTJIMYHUTH OT JPYTUX BUJIOB 3arPSI3HUTEIICH.

HenpepbiBHBIE MOHUTOPBI BHIOPOCOB, UCTIOJIB3YIONINE JAHHBIA MPUHITUII, TPUMEHSIOT
3akoH bepa-JlamGepTa, KOTOpPBI yTBEPKIAET, YTO MPOMyCKaHHWE CBeTa (T.€. OTHOIICHHE
MHTEHCUBHOCTEN MpOIIEAIIET0 M MaJalolllero CBEeTa) yepe3 cpeiay, MHorjomjas CBET,
YMEHBILIAETCS IKCITOHEHI[UAIBHO.

['eTepoaToMHBIE Ta30BbIE MOJIEKYJIbI, COJIEPKAIINE IBA WK 0oJiee pa3IMUHBIX aToMa B
MOJIEKYJIE, TPOSIBISIIOT YHUKAJIbHBIE XapaKTEPUCTUKH MOTIIONICHUS B MH(PpakpacHO 00s1acTH
criekTpa. I'oMoaToMHbIE MOJIEKYJIbI, COIEPKAIIUE TOJIBKO OJIMH THUI aToMa B MOJIEKYJIE, HE
CO3/IaI0T XapaKTEPHBIX BUOpalMil MpU BO3ACHCTBUU CBeTa B HMH(ppaKpacHOU o0sacTu;
MOATOMY OHHU HE MOTYT OBITh U3MEPEHBI JaHHBIEM METOAOM. VCImonb3ysi 9TOT MPHUHITHII,
JOMYyCKaeTcsl CO3/aTh MpUOOp AJIsI MU3MEPEHUs KOHUEHTPAIMU Ta30B 3arpsA3HUTEINICH.
Pa3pabGoTansl HenucrepcUOHHBIE (POTOMETPUUYECKUE aHaIU3aTOPhl C HCIOJIb30BaHHUEM
uH¢pakpacHoro uznyuenus (NDIR) st MOHUTOpHUHTa HIMPOKOTO CIIEKTPa ra3oB.

Henucnepcruonusle nH(ppakpacHble aHAIU3ATOPHI UCHOJB3YIOT (UIBTPHI WIH APYTUE
METO/IbI JJISI U3MEPEHUS MOTJIONICHUSI CBETa B OTHOCUTEJILHO HEOOJBIIOM JUANa30HEe JUTHH
BOJIH, COCPEJOTOYEHHOM Ha MHKE MOTJOIIEHUS MHTEpecyrouield MoJieKysbl. B mpocTtom
ananu3arope NDIR uH]pakpacHbiii cBeT U3dydaeTcs U3 UCTOUYHUKA, TAKOTO, KaK Harperas
KaTylIKa Wik Ipyroil Tun uHdpakpacHoro usnydaresns. CBeT MPOXOAUT YEpe3 JIBE ra30Bble
KaMepbl: KOHTPOJbHYI0 U 00pa3iioByto. KoHTpolibHAas Kamepa COAEPKUT Ta3bl, TAKHE Kak
a30T WK aproH, KOTOpbIe HE MOTJIONIAIOT CBET HAa UCIOJIb3YEMOU B MPUOOpE IJTMHE BOJIHBI.
OObpa3zer; raza mpoxoauT uyepe3 oOpas3loByi0 kamepy mnpubopa. Ilo mepe mpoxoxkaeHus
MH(PaAKPACHOTO JIyda uepe3 00pa3IoBYI0 KaMepy MOJIEKYJIbl 3arpsi3HUTENS MTOTIIOMIAI0T YacTh
cBera. B pesynbTaTe, Korjga CBET BBIXOJMT M3 KOHLA OOpa3LOBOW KaMepbl, OH UMEET



MEHBIIIYI0 SHEPTHIO, YeM IpHU BXoJe. CBET UMEET MEHBIIIYIO SHEPTUIO, YEM CBET, BBIXOSAIIUN
13 KOHTPOJBHOU KaMmephl. Pa3Huiia B sHepruu oOHapyKuBaercs AeTeKTopoM. OTHOIIEHUE
CUTHAJIOB JETEKTOpa OT JBYX KaMmep JMdaeT MPOINYyCKaHUE CBETAa, KOTOPOE CBS3aHO C
KOHIIEHTPAIIMEN ra3a-3arpsi3HUTENS.

BonasHol map cuiibHO TOTJIONIAET CBET B MH(paKpacHOM 00JaCTH U TOJDKEH OBITh YaJICH
u3 oOpasia mepea TeM, Kak ras mnomnajaer B aHanuzatop. C 1enblo UCKIIOUYECHUS BIUSHUS
BOJSIHOTO Mapa MpeaaraeTcsi HWCHOJIb30BaHME NOTJIOMAIONIMX KaMep, pacloJIOKEHHBIX
MOCJIEIOBATENIbHO, KaKk B JeTekTope kuciopona. Anamuzatopsl NDIR couertarorcs c
M3MEpPEHUEeM KHUCJIOpoa sl OHJIAWH-HENPEPHIBHOM KOPPEKIIMU/HOPMATU3AIUU JIJIs JIF0OOTO
paz0aBuTENs BHIOPOCOB, U3MEPSIEMOTO CHUCTEMOW HEMPEPBIBHON CHUCTEMbI MOHHTOPWHTA
BbIOpOCOB [30].

Tepmoperynupyembiii MUK nanyyatens Canduposoe Kamepa c perynupyembim
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Pucynok 5.23. TexHonoruueckasi cxema HEpaCcCEUBAIOILIET0 HH(PPAKPACHOTO aHaIU3aToOpa

JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI
HepacceuBatonue uHdpakpacHble aHaIW3aTOPhl 00JIagaeT MOTEHIMAIbHBIMHU

HKOJIOTMYECKUMH BBITOJIaMH, TaKMMHU, KaK aBTOMATH3UPOBAHHBIH KOHTPOJh KadyecTBa
BO3/IyXa C BO3MOXXHOCTBIO ONIEPATUBHOI'O BMEIIATEIHLCTBA U KOPPEKTUPOBKH MPOILIECCOB JIJIs
YMEHBIIIEHUS JHEPronoTpeOIeHus, IKOHOMHH PECypCOB, COKpAIlEeHHs BBIOPOCOB B
OKPYXKAIOIIYyI0 Cpelly W yMEHbIIEHHs oO0beMa OTX0J0B. JlocTUraeTcs HENpepbIBHBIN
MOHHUTOPUHT TBEPABIX YacTUIl B aTMocdepe, KOHTPOIb HaJ ypPOBHEM BBIOPOCOB Ha
npousBojctse [30].

Kpocc-memua 3¢ ekt



[IpyMeHeHne NaHHOW TEXHOJIOTMM HE BEAET K HETaTUBHBIM IOCIEACTBUSAM IS
OKpyXxarIiei cpeapl. Bo3mMoxkHa MOrpenIHOCTh B U3MEPEHUM, MO NMPUYMHE HAJIUYUS B
M3MEPSEMOM rase JAPYrux ra3zon, MOTJIONIAOIINE CBET B TOM K€ CHEKTPAIbHOM JHaNa3oHe,
MOTYT OBITh 3aMEPEHBI AaHAJIU3ATOPOM KaK U3MEPSECMBIN ra3.

IIpumerMMOCTD

JlaHHBII BUJ aHAIU3aTOPOB MIPUMEHSIETCS B MOHUTOPUHTE€ OKCUAA, JUOKCUIA yTiiepoaa 1
okcuaa azota. B komMOuHaMu ¢ HEIUCHEPCUOHHBIM YJIbTPAdUOJIETOBBIM aHAIU3ATOPOM
MIPOU3BOJIUTCSI MOHUTOPUHT OKCHJIA U IMOKCUA YTJIEPO/ia, OKCHIOB a30Ta, OKcuaa cepsl [31].

OKOHOMMKA

CroumocTts 3a enunauily — 500 momrapos CIIA, 6e3 y4yeTa HO0CTaBKM U yCTAaHOBKH Ha

MMyHKTaX MOHUTOpUHTra. B MaHHyIO LIEHY HE BXOJAT Mpolieccop ajiss oOpaOOTKH JaHHBIX U
cepBep JJIsl UX XpaHEHUS.

OddexT oT BHEAPEHUA

JIaHHBIN aHaIM3aTOpP MO3BOJISIET BHICOKO3(D(PEKTUBHO MPOU3BOAUTH MOHUTOPUHT

KOHLICHTPALIMU OKCUJIOB yTJIEpOJa U OKCUA a30Ta.
IIpumepsr BHEApCHUS
JlaHHBIN BUJ aHAJIM3ATOPOB IMIUPOKO PACIIPOCTPAHEH B HeTerazoBoi cdepe, cTpaHax
ODCP, a raxxe Unaun u Kuraiickoit Hapoanoit Peciy0iuku.
5.2.2.4. DnexTpOXUMHIECKIE METOIBI
Texamgaeckoe onvcanue
Jlnst Toro, 4T0OBl OOBSICHUTH NPUHIUI JEUCTBUS SIEKTPOXUMUYECKUX CEHCOPOB rasa,
UCIIOJIB3YETCSl KOHCTPYKIUS TPEXAIEKTPOJHOIO0 CEHcopa yrapHoro ra3a. Ha pucynke 5.24.
MOKa3aHbl KOMIIOHEHTBI CEHCOpAa M MPOUCXOoAslue B HeM mpoueccbl. Monekynsl CO
MOCTYNAalT CKBO3b Ta30NpPOHUIIAEMYI0 MeMOpaHy Ha paboyuil 3JIEKTpOJH, B pe3ysbTaTe
XUMHUYECKOW peakuuu obOpasyrorcss noHsl H+. MoHbl mepememialoTcs MO BOJHOMY
3JICKTPOJIUTY Ha 3JICKTPOJI CUTHAJIIBHOW IUIACTUHBI, TAE 32 CYET MOCIEAYIONEH XUMUYECKON
peakuuy, BbI3BaHHOH O, M3 IOCTYNAMOIIEr0 CBEXKETO BO3[yXa, BO BHCLIHEH LENH

dbopmupyeTcss SJIEKTPUYECKUN TOK. TpeTuil (PTaJOHHBIN) DJIEKTPOA CIYXKUT IJIs
cTabunu3aiuu curtana ceHcopa. Cpok ciy»0bl CEHCOpa 3TOr0 THUMa COCTABISET IPUMEPHO
nBa rojaa [30].



enoeof ras

CcO
[MazonpoEMmaenan
/ Menbpana
Bremuas nens
—— _f""f Pagomi saesTpog
STANOHHETH
+ +| | L
H ll HIEKTPOT
—4<|"1 s H*
! - _\—% 3nextpog
T . / ™ CHIHATBHBIH
OK CeHCopa ' it
/ =
BoHE TNazonpormaean
ATEETPOIHT MeMOpaHa
0,

“

CeesHA BO3IVX

Pucynok 5.24. Texnonornueckasi CXeMa 3JIEKTPOXUMHAYECKOT0 aHAJIMU3aTopa.
JIOCTUTHYTBIC SKOJIOTHYECKHE BEITOIBI
DIIEKTPOXUMHUECKHE CEHCOPHI Ta3a 00JaJaoT MOTEHIIMAIbHBIMU IKOJOTUYECKUMHU
BBITOJAMU, TaKUMHM, KaK aBTOMAaTHU3MPOBAHHBIM KOHTPOJIb KadecTBA BO3AyXa C
BO3MOXHOCTBIO OIIEPAaTUBHOTO BMEUIATEILCTBA W KOPPEKTUPOBKU MPOLECCOB A
YMEHBIIIEHUS DSHEPronoTpeOIeHUsI, IKOHOMHH PECypCOB, COKpAIlCHHS BBIOPOCOB B
OKPYXXKaIOLllyI0 CpeAay M YyMEHbIIeHHS o0beMa oTX0A0B. JlocTuraercss HenpepbIBHBIN

MOHHUTOPUHT TBEPABIX YacTUIl B aTMocdepe, KOHTPOIb HaJ ypPOBHEM BBIOPOCOB Ha
npousBozacTse [30].

Kpocc-memua 3¢ ekt
HpHMeHeHI/Ie I[aHHOI\/JI TEXHOJOI'MHU HE BEACT K HECIraTUBHBIM IMOCICACTBHUAM OJIA

OoKpyxaroue cpeasl. JaHHbIA BUJ aHanuzaTopa TpeOyeT exXerogHod 3aMeHbI
ANEKTPOXUMHUYECKOTO CEHCOPA.

IIpumernmMocTh
JlaHHBIN BUJ aHaIU3aTOpa HUCHOIB3YETCS JJIsi MOHUTOPUHTA OKCUJA W JUOKCH]IA
yriepona [31].
OKOHOMHKA
CroumocTts 3a eaunuiy — 500 moutapos CIIA na 2024 rox, 6e3 ydyeTa TOCTaBKU U
YCTaHOBKM Ha MyHKTaXx MOHHUTOpHWHTa. B NMaHHYIO CTOMMOCTH BXOJSAT HEMOCPEICTBEHHO
KOJIOHHA U JE€TEKTOPHI.
Addexr ot BHEEAPEHUSA

HenpepbIBHBINT MOHUTOPUHI TIO3BOJIUT ONEPATUBHO pPEarupoBaTh Ha MOBBILICHUE
coJiep KaHMs YrapHOIro raza Ha TEPPUTOPHUH MPOMBIIIIIEHHBIX 00BEKTOB.
IIpuMepH! BHEIpeHUS



JIaHHBIN CEHCOP WIMPOKO pacnpocTpaHeH Ha Tepputopuun Poccuiickonn denepanunu, rae
TaK)Ke HaJIaXKeH BBIMTYCK TaHHBIX CEHCOPOB.

5.3. MoruTOpHHT BEIOPOCOB Ha (akeIIbHEIX YCTAHOBKAX

MoHHTOpHHT BEIOPOCOB Ha (DaKeNbHBIX YCTAaHOBKax B HedTerazoBoii chepe sBIsSETCS

BaXHBIM aCIEKTOM JUIsl oOecreueHus 0€30MacHOCTH OKpY’Kalolleld cpeasl U COOI0IeHUs
AKOJIOTMYECKUX CcTaHaapToB. dakenbHblE YCTAHOBKM MCIOJB3YIOTCSA I COKUTaHUSA
(hakenpbHOTO raza, KOTOPBIN BhIJEIEH TpU HeTeno0bIue, nepepaboTke HEPTU U raza, U HHBIX
omnepanusix B HePTEra3oBol MPOMBINTUICHHOCTH. MOHUTOPUHT BHIOPOCOB Ha (haKeIbHBIX
YCTaHOBKaX OCYIIECTBIISIETCS MOCPEICTBOM KOHTPOJS pacxojia, INIOTHOCTH M COCTaBa rasa,
HarpasisieMoro Ha (akein. st KOHTposst BEIOPOCOB Ha (akenax OmpeesitoTCs CASAYIOIINE
MOKa3aTeIH:

1) oObemMHBIN pacxo ra3a (M3/qac WIn M3/C);

2) IJIOTHOCTH Ta3a (KF/M3);
3) coctaB (B MOJBHBIX %) MO aHATU3ATOPY CIEIYIONMUX Ta30B (B Clydae BHIOPOCOB B
obbeme Oonee 10 tonn B rox): H,S, COS, CS, u mepkarnrans [33].

OcHOBHBIE METO/IbIl MOHUTOPUHTA BEIOPOCOB Ha (PaKeIbHBIX YCTAHOBKAX BKIIOYAIOT:
1) onTueckue pacxoaoMephl;
2) ynbTpa3BYKOBBIE pacxogoMephl. [JaHHbIE pacxoAOMEPHI PA3IMYAKOTCS MO METOLY
M3MEpPEHUS:
BpPEMSI-UMITYJIbCHBII METO;
(da3Hblil METO;
JTIOTUIEPOBCKUAM METOI;
3) TepMabHO-MAaCCOBBIE PACXOJIOMEPHI U MHBIE PACXOAOMEPHI JJIsI KOHTPOJIS pacxoaa
dakenpHOTO rasa.
5.3.1. Oorgeckue pacxoaOMEpHI A1 KOHTPOJIA pacxoaa (pakersHBIX ra3oB
TexHmaeckoe onmucanme
OnTryeckue pacxoJOMephl NI KOHTPOJIS pacxojia ¢akelbHBIX Ta30B paboOTalOT Ha
OCHOBE JIa3€pHOT0 M3JIyY€HHUs, KOTOpoe ylaBiuBaercs (poroaerexkropamu. st KOppeKTHON
paboThI ATOM TEXHOJOTHH B Ta30BOM MOTOKE JOJDKHBI MIPUCYTCTBOBATH MENbUYANIIINE KATlIH,
KOHJICHCAT, CMa304YHbIE MaTEepHUaIbl, TbUIh U APYTUe YacTUIlbl. J[aHHBIC YaCTUIIBI PACCEUBAIOT
CBETOBOMW JIy4 M BpPEMs, 3aTPAYNBAEMOE Ha MEPEXO OT OJHOIO JIA3EPHOTO JIy4ya K APyromy,
UCIIOJIb3YEeTCS JIJIsl pacueTa CKOPOCTH ra3a U 00BEMHOTO pacxo/a.

Pacxogomep cOCTOMT M3 JBYX OCHOBHBIX KOMIIOHEHTOB: MHOTONIPOIECCOPHOTO
BBIYHUCIUTEIHLHOTO 0JIOKa HACTEHHOTO WJIM CTOEYHOTO MOHTaXa U (OoToJaTYMKa (M3IIydaTesns
Y MIPUEMHHKA), KOTOPbIE YCTaHABIMBAIOTCS HA TPOTUBOIOJIOKHBIX CTOpOHAX TpyOorpoBoaa (
BO31yXOBoJa). M3nmyyarenp MmochUIaeT ONTHYECKUM Jyd MNEPHEHIUKYISIpHO NOTOKYy. Ha
MIPUEMHUKE YCTAaHOBJICHBI JIB€ ()OTOMATPHUIIBI HA MU3BECTHOM PACCTOSIHUU JIPYT OT JpyTa,
KOTOpble (DUKCHUPYIOT TEHEBBIE ISITHA B OMNPEACICHHBIX MECTaX MATPHI] U TEepeaaroT



COOTBETCTBYIOIIME CHUTHAJbI B MUKPOIPOIECCOPHBIA O0J0K. B Ojoke 31eKTpoHUKH
MPOUCXOAUT IU(ppoBasi 00pabOTKa CUTHAJIOB, MICHTU(PUKALIUS U paclio3HaBaHUE 00pa3oB, a
TaK)K€ pacdeT cpeAHeil CKOPOCTHM MOTOKA Ha OCHOBE KOPPEISIIUU MEXIy MOJ0O0HBIMU
meTkamu. Ha Bbixoze Os0Ka 3JE€KTpOHUKHU (OpMUpYETCsl aHAJIOroBbId curHai 4 — 20 MA,
COOTBETCTBYIOIIMI TEKyIIEeMY 3HAUCHHIO CpPEeAHEH CKOpocTH moTtoka. Kondurypupopanue
OCYILECTBIIAETCSI C MECTHOM KJIABUATYpPhl WM C IOMOIIBIO NEPCOHAIBHOIO KOMIIBIOTEDA.
Buu3zy npexacraBieHbl OJOKHM BBIYUCIUTENS CTOCUYHOIO MU HACTEHHOIO MOHTaXa, a TaKXKe
CBETOM3JTyuaTeib (MepeaTuuK) U ONTONMPUEMHHUK.

Hamygatens MpueMHERE

i,

ITIOTOK
\ @ /A
CeeTogHon
OIHH H T& Xe «TeHEBRIE METEH, JeTekTOpE

BOZHHEAIOIIHE CHAYala Ha JeTeKTOpe NIpPHEMHHEA
A zareMm Ha JgeTekTope B.

Pucynok 5.25. TexHnonornueckas cxeMa ONTHYECKOTO pacxojgomepa.
JOCTUTHYTBI® SKOJIOTHIECKHAE BEITOIBI
OnTruyeckre pacxoaoMephl 00J1a1al0T MOTCHIIMAIBHBIMUA SKOJIOTHUYECKUMU BBITOJIAMU,
TaKUMU KaKk aBTOMAaTHU3WPOBAHHBIM KOHTPOJIb KayeCTBA BO3AyXa C BO3MOXKHOCTBIO
ONEpPATUBHOIO BMEIIATEIHCTBA U KOPPEKTHUPOBKU MPOLECCOB [ YMEHBIICHUS
HHEPronoTpedIeH s, SIKOHOMHUH PECYPCOB, COKPAILIEHUsI BEIOPOCOB B OKPYKAIOIIYIO Cpely U
YMEHbIIIEHUsI 00beMa 0TX0JI0B. JlocTUraeTcss HeMpephIBHBI MOHUTOPUHT YTJIEBOIOPOIHBIX
ra3oBbIX cMecel B aTMocdepe, KOHTPOJIb HaJl ypOBHEM BHIOPOCOB Ha mpousBoacTse [30].
Kpocc-memua 3¢ pextsr
[IpriMeHeHne NaHHOW TEXHOJIOTHMM HE BEAET K HEraTUBHBIM MOCIEACTBUSAM IS
OKPYIKarOIIEN CPEBI.
IIpumerMMOCTH
JIaHHBIM THUIT PACXOJOMEPOB MCIOJB3YIOTCS IJI MOHUTOPUHIA TBEPABIX YACTHUI B
00BbEMHOM pacxojie.
OKOHOMHKA



Croumocts 3a enunuity 1600 mommapo CHIA na 2024 ron 0e3 ydyeTa IOCTaBKH U
YCTAaHOBKM Ha MyHKTaX MOHUTOPUHTA. B KOMIUIEKTAlMIO BXOMAST BBIUUCIUTEIBHBIN OJOK (
mporieccop) u poTrogaTIuK.

Addekr or BEEAPEHUSA
HenpepbiBHBIIT MOHUTOPUHT MO3BOJIUT ONEPATUBHO PEArMpoOBaTh HA TMOBBIIICHUE
CoJIep KaHMsl YTIIEBOIOPOIHBIX Ta30BbIX CMECel Ha TEPPUTOPUH MTPOMBIIIICHHBIX OOBEKTOB.
IIpuMepsl BHEApEeHUA

OnTryeckre pacxoJoMephl aHAM3aTOPhI MPUMEHSIETCS Ha HedTenepepadaThIBAIOIIUX
3aBoJiax M 00beKkTax coopa u noaroroBku Hedtu B CLIA.

5.3.2 VsTpa3ByKOBEIE pacX0AOMEPH! (PakeIHHOIO U MOIyTHOI'O rasa

5.3.2.1. ViupTpa3ByKOBEE pacxomoMephl (DaKeIbHOTO H IOIYTHOTO ra3a Ha OCHOBE
BpEMSI-HMITYJILCHOI'O METO/[a

Texamgeckoe onvcanue

BpeMs-uMnynbCHBIN METOJ| yIAbTPAa3BYKOBBIX PAacX0JAOMEPOB aHAIU3UPYET BpeMms
MPOXOXKJICHHUS] CUTHAJIOB OT UCTOYHHMKA K MPUEMHHUKY B JIBYX HAIpaBJICHUSX: MO MOTOKY U
MPOTUB HEro. BpeMs-uMMyNbCHBIN METOJ| YJIbTPa3BYKOBBIX PAaCXOJOMEPOB IMO3BOJISIET
YYUTBHIBATh CHOC 3BYKOBOT'O CHUTHaja ABUKYUIMMCS MOTOKOM BelllecTBa. Pa3HOCTh BpeMeHU
MIPOXOXKJECHUS CUTHAJIOB MIPOIMOPIIMOHATIbEHA CKOPOCTH MTOTOKA. Bpemsi MpoXoKaeHus curHaia
3aBUCUT OT TEMIIEpATypbl, JABJICHUS U IUIOTHOCTH BEIIECTBA. 3HAsl JaHHBIEC MapaMETPHI,
MOXHO ONpeAeIuTh pacxoJl BemecTBa. Pa3HOCTL BpEMEHU pPaCHPOCTPAHEHUS
yAbTPAa3BYKOBOTO CHUTHaja B JIaHHOM cCllydyae HpONOpIUOHAIbHA BEJIUYMHE pacxoja.
VYapTpa3ByKOBbIE PACXOJOMEPHl BPEMS-UMIYJIbCHOTO METOJA HCIOJb3YIOTCA IS
ompejeieHus] TJIOTHOCTA Ta30B uepe3 HUCIOJb30BaHUE MpeoOpa3oBaTesiell IMIOTHOCTH.
[lpuHuun neicTBUs mpeoOpa3oBaTeNeil MIOTHOCTU OCHOBAH Ha aKyCTHUYECKOM METOJe
M3MEPEHUS CKOPOCTH PAaCHpPOCTPAHEHHS YJIbTPa3BYKOBBIX BOJH (CKOPOCTH 3BYyKa) B
u3MepsieMol cpenie. AKYCTHUYECKMH METOJ HM3MEPEHHS CKOPOCTH paclpOCTpaHECHUs
YABTPA3BYKOBBIX BOJIH JIOCTUTAE€TCS IMyTEeM HU3MEPEHHUsS BPEMEHU MPOXOKICHUS
YABTPA3BYKOBOTO MUMITYJIbCA MEXKAY MPUEMHUKOM U MEPEAATUMKOM, PACIOJIOKEHHBIMU HA
(UKCUPOBAaHHOM PACCTOSIHUU JIpYT OT Jipyra. ILIOTHOCTH raza (yHKIIMOHAIBHO CBsi3aHa C
JABIICHUEM, TEMIIEPATypPO U CKOPOCTHIO 3ByKa B raze MpH yclIoBUsIX u3Mepenuil. Ha ocHoBe
M3MEPEHHBIX 3HAYEHUI CKOPOCTH 3BYKa U JAaHHBIX 00 aOCOJIFOTHOM JIaBJIEHUU U TEMIIepaType
rasa, MoJy4eHHBIX OT BHEUIHUX IpeoOpa3oBaTesiei JaBICHUS U BHEIIHUX WU BCTPOEHHBIX
npeoOpasoBareniell TeMIepaTyphbl, JJIEKTPOHHBINA OJ0K mpeoOpazoBatens miaoTHoctu UDM
BBIUMUCIISICT IUIOTHOCTh Ta3a MPU TEKYHIUX YCJIOBUSIX HW3MEPEHUM W TEpPeCUUTHIBAET
MOJTyYEHHbIEC 3HAUEHUSI IJIOTHOCTH Ia3a K CTAHJIAPTHHIM (HOpMaibHBIM) ycioBusiM [30].
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Tunosasi yctaHoBka npubopa Ansi usmepeHus 06 beMHOro pacxoaa,
NpUBEAEHHOr0 K HopMaribHbIM YCIOBMAM, UM MaccoBOro pacxoga
YrneBofopOaHbIX ra3oB

Pucynok 5.26. TexHosormueckas cxema yJIbTPa3BYKOBOIO pacxojomepa
BpPEMSI-UMITYJIbCHOTO METO/IA.
J{OCTHTHYTBIC SKOJIOTHIECKHAE BRITOBI
AKYCTUYECKUN METOJI U3MEPEHHSI CKOPOCTU PACTIPOCTPAHECHUS YIBTPA3BYKOBBIX BOJH
o0JazaeT MOTEHIIMAIbLHBIMH SKOJIOTMUYECKUMH BBITOJaMH, TAKUMH, KaK aBTOMaTU3UPOBAHHBIM
KOHTPOJIb KauyecTBa BO3JlyXa C BO3MOXKHOCTBHIO OIEPATUBHOTO BMEIIATEIbCTBA U
KOPPEKTUPOBKH TPOILIECCOB JJII YMEHBIICHUSI SHEPronoTpeOsieHrs, YJKOHOMUU PECYpPCOB,
COKpaIlleHUsI BBIOPOCOB B OKPYXAIOIIYI0 Cpeay M YMEHbIIeHUS o0beMa OTXOJIOB.
JlocTuraercs HENMpephIBHBIH MOHUTOPHUHI MOJIEKYJISIPHOTO BECa YTIE€BOJOPOJHBIX ra30BbIX
cMecel, cepoBoiopoa B atMocdepe, KOHTPOJIb Hajl YPOBHEM BBIOPOCOB Ha MPOU3BOJACTBE |
30].
Kpocc-menua sdpdexrs
[IpyMeHeHne NaHHOW TEXHOJIOTMM HE BEAET K HETaTUBHBIM MOCJEACTBUSAM IS
OKpY>KaroLIEN CPEebI.
IIpumerMocCTD
JaHHblli BUJ pacxoJomMepa MPOU3BOJIHUT OIPEIEICHHE MOJEKYJIIpHOrO Beca
YIJIEBOJOPOJHBIX CMECEH.



OKOHOMMKA
Croumocth okono 2,6 muH. Tenre (= 5 200 gosumapos CIIIA). B crannapTHyro
KOMITJIEKTAIIMIO BXOJIUT: yJIBTPA3BYKOBBIEC MMpeoOpazoBarenu, kademu, mudpoBoi naTepdeic (
porpaMMHOE OOECTIeUeHHE), TaTYNKH TeMIIepaTyphl U JaBlieHUsA. be3 ydera JHOCTaBKH U
YCTAaHOBKHU Ha ITyHKTAaX MOHUTOPHUHTA.
O¢ddexr ot BEEAPEHUA
HemnpepbIBHBIE MOHUTOPHUHT TO3BOJIUT ONEPATHBHO PEarupoBaTh Ha IOBBIINICHHE
CoJIep KaHMsl YTIIEBOIOPOIHBIX Ta30BbIX CMECel Ha TEPPUTOPUU MTPOMBIIIICHHBIX OOBEKTOB.
IIpumepsr BHEAPCHUS
JlaHHBIN BUJ aHAIM3AaTOPOB MPUMEHSETCA Ha HedTenepepadaThIBAIOIINX 3aBOJIAX U
o0BekTax coopa u noaroroBku Hegtu CLIA.
5.3.2.2. VubTpa3ByKOBHE pPacXxoZ0OMepHl (paKeIbHOTO M IOIIyTHOTO ra3a Ha OCHOBE
(a3zHOrO MEeToma
Texamaeckoe omucanme
da30BbIe pacxoAOMEPhl PETUCTPUPYIOT U3MEHEHHE YaCTOThl CUTHAJIA HA MPUEMHBIX
MBE303JIEMEHTaX MO0 UTOTaM COCTaBIISIETCS] COOTHOIICHHE MEX/IY aMIUTUTYI0M U CKOPOCTHIO, C
KOTOpPOH YJBTPa3BYK MPOXOJUT B HaMpaBlieHUH NoToka. OTAeNbHBINA rpaduK CO3MaeTCs s
CUTHAJIOB, TPOXO/ISAIINX B MPOTHBOIIOJIOXKHOM HampaBlieHWd. Bce 3amepbl TpoBOASTCS Ha
OMHOM U TOM € paccrosHuu. [lapameTrp (a3zoBoro caBura oTpakaeT H3MEHEHHS
COOTHOIIEHHUSI CKOPOCTH CUTHAJIOB BJOJIb MOTOKA M MPOTHUB HEro, HANpPSIMYIO 3aBUCS OT
XapaKTEepPUCTHK BemiecTBa. YacTora B TakUX pacxoJoMepax dYacTo MPONOPIMOHATbHA
ammuntyae [30].
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Pucynox 5.27. Texnonoruueckas cxema yiabTpa3ByKOBOTO pacxogoMepa ¢ha3HOro MeToa.

&

Ha pucynke 5.27. nmokazaHa cxeMa MNpPEeAHA3HAYCHHOIO IS U3MEPEHHUS pacxoja
XKUAKocTel B TpybOax, umeromux D, paBubiii 100 u 200 MM, 1 paccuutaHHoro Ha Qmax,
paBublit 30; 50; 100; 200 u 300 m3/4. Yactora 1 MI'1, MakcumaibHas pazHocTs ¢a3z (2-2,1).
[Torpemnocts pacxomomepa +2,5 %. IDenepatrop I' ¢ momomipio CoOriacyrommx
TpancopMatopoB cBsizaH ¢ mnbe3odneMentamu M1 u U2. YinprpasBykoBbie KojeOaHus,
M3JIydaeMble TMOCIEIHUMU, MPOXOASAT yepe3 KUJIKOCTHbIE BOJHOBOABI 1, MemOpaHbI 3,
repMETUYHO BMOHTHUPOBAHHbBIE B CTEHKH TPyOOIpoBOAa 4, MPOXOJAT Yepe3 U3MEPSIeMYIO
KHUJIKOCTh 2 W 3aTeM uepe3 MeMOpaHbl 5 M KUJIKOCTHBIE BOJHOBOJBI 6 MOCTYIMAIOT Ha
npueMHbIe mbe3odnemMenThl I11 u I12. [Tocnennue Ha BBIX0JI€ COSTMHEHBI ¢ (Pa30MeTpHUUIECKOM
cxeMoil B cocrtaBe (Qazoperynstopa ®B; nByx oauHakoBbIX ycuiutenen Y1 u Y2,
YIpaBISIEMBIX y371aMu aBToMatudeckoit perynupoBku APY1 u APY2; dha3oBoro merekropa
®J1 u uzmepurenbHoro npudopa (norenimomerpa) PII. dazoperynstop @B npennaznaueH
JUISL PETyJTUPOBKH HAdalbHOW TOYKH (Da30BOTO METEKTOpa W KOPPEKTUPOBKHU HYJIA.
IIpuBeneHHas MOrPENIHOCTh pacxoaomepa £2,5 %.

JOoCTHTHYTBIC SKOJIOTHIECKHAE BRITOIBI

da3oBbIe pacxoJoMepbl 00Jaal0T MOTEHIIMATBHBIMU JKOJOTUUYECKUMHU BBITOJAMH,
TaKUMH, KaK aBTOMAaTU3MPOBAHHBIM KOHTPOJb KA4eCTBA BO3JyXa C BO3MOXXHOCTBHIO
OIIEPAaTUBHOIO BMELIATEJbCTBA M KOPPEKTHUPOBKU MPOLECCOB JJs YMEHBIICHUS
AHEPronoTpedIeHus, SJKOHOMUU PECYPCOB, COKPAILIEHHS] BHIOPOCOB B OKPYIKAIOIIYIO CpEy U



yMEHbIIIeHUs oObema O0TX0/0B. JlocTHUraeTrcs HENMpephIBHBIA MOHHTOPUHT o0Obema
YTJICBOJIOPOJIHBIX Ta30BBIX CMeceil B aTMocdepe, KOHTPOIb HaJl YPOBHEM BBIOPOCOB Ha
npousBojictse [30].
Kpocc-memua s ekt
[IpumeneHne MaHHOW TEXHOJOTUW HE BENET K HETaTUBHBIM IMOCICICTBUAM IS
OKpY>Kalollen Cpeibl.
IIpumMerMOCTD
JlaHHBIN BHJ pacxojomepa MPOU3BOJUT OIMpelelieHne 00bEeMHOr0o pacxoja
YIJIEBOJOPOJHBIX CMECEH.
OKOHOMHKA
Croumocts okono 1,2 muH. tenre (= 2300 mommapos CIIA). B cranmaptayto
KOMITJIEKTAIIMIO BXOJIAT: YIBTPAa3BYKOBBIE TpeoOpa3oBatTenu, kademu, nudpoBoit maTepdeiic (
nporpaMMmHoe obecrieueHue). bes3 ydera 10CTaBKM U YCTAaHOBKU Ha IMTyHKTaX MOHUTOPHUHTA.
Addexr oT BHEEAPEHUSA
HenpepbiBHBIIT MOHUTOPUHT IMO3BOJIMT ONEPATUBHO PEarupoBaTh Ha IMOBBIIICHHE
CoJIep KaHMs YTIIEBOIOPOTHBIX Ta30BBIX CMECel Ha TEPPUTOPHUH MTPOMBIIIICHHBIX O0BEKTOB.
IIpumepEr BHEApEHUS
JlaHHBIN BUJ aHAJIM3AaTOPOB NMPUMEHSICTCA Ha HedTernepepadaThIBAIOIINX 3aBOIAX U
o0BekTax coopa u moaroroBku HegTu CIIA.
5.3.2.3. YubTpa3ByKOBEIE pacXooMephl (PakeIbHOTO M IOIyTHOrO ra3a Ha OCHOBE
JOIUIEPOBCKOTI'0 METOIa
Texumaeckoe omucanue
JlomiepoBCKHE pacXogOMEPhl U3MEPSIOT CKOPOCTh MOTOKA, aHATU3UPYS pacCeUBaHUE
VJIBTPa3BYKOBBIX BOJIH MPU UX B3aUMOJCHCTBUU C YACTUIIAMU B MOTOKE, Oyab TO TBEP/bIC
MPUMECH WIIM TYy3bIpbKH Ta3a. JlaTuyumku (UKCUPYIOT M3MEHEHHE YacTOTBI OTPAKEHHOTO
CUTHAJIA, YTO MO3BOJISIET ONMPECIUTh CKOPOCTh JABMIKEHHUS YacTUIl B OTOKE. JlomiepoBckue
pacxoaoMepbl 3G GEKTHUBHBI I U3MEPEHHUS pacxojia B Cpe/iax ¢ BRICOKOU JoJIel TpuMecei 1
3arpsi3HEHH, HO IMEET MEHBIITYIO TOYHOCTD M3-3a pa3HOOOPA3us YaCTHI] B TIOTOKE.
JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI
JlomiepoBCKre pacXxooMephl 00J1aal0T MOTEHITHATLHBIME YKOJIOTHIECKUMHU BBITOJIAMH,
TaKMMH, KaK aBTOMAaTH3UPOBAHHBIM KOHTPOJb KauecTBa BO3JyXa C BO3MOXHOCTBHIO
OTIEPAaTUBHOTO BMEMIATEIILCTBA W KOPPEKTUPOBKM TPOIECCOB I YMCHBIICHUS
YHEPronoTpeOICHHS, IKOHOMHUH PECYPCOB, COKPAILICHUS] BEIOPOCOB B OKPYKAIOIIYIO Cpeny U
YMEHbBIIIEHUsI oObeMa OTX0/a0B. JlocTUraeTcs HENPEpPHIBHBIH MOHHTOPHHT oObema
YTJIEBOJIOPOJIHBIX Ta30BBIX CMeceil B aTMocdepe, KOHTPOIb HaJl YPOBHEM BBIOPOCOB Ha
npousBoacTse [30].
Kpocc-memua 3¢ dpextsr
[IpuMmeneHre NaHHOW TEXHOJOTMM HE BENEeT K HETaTUBHBIM IMOCIEACTBUAM IS
OKPYXarOIIEN CPEIbL.



IIpumerMMOCTD
JlaHHBIN BHJ pacxojomepa IMPOU3BOJUT OIpenelicHne 00BbEeMHOIro pacxoja
YIJIEBOJOPOJIHBIX CMECEH.
OKOHOMMKaA
Croumocts okoyio 1 muaH. teHre (<2000 mosumapos CIHA). B cranpapTHyro
KOMIUJIEKTALIMIO BXOJIST: YIbTPa3ByKOBbIE MpeoOpazoBaTenn, kabenu, udpoBoit uaTepdeiic (
nmporpaMmHoe ooecrieuenune). be3 yuera 10CTaBKU M YCTaHOBKH HA IMTyHKTaX MOHUTOPHHTA.
Sddexr oT BHEAPEHUS
HemnpepbIBHBIE MOHUTOPHUHT IO3BOJIUT ONEPATHBHO pPEarupoBaTh Ha IOBBIINICHHE
COJIep KaHMs YTIIEBOIOPOIHBIX Ta30BBIX CMECel Ha TEPPUTOPUH MTPOMBIIIICHHBIX OOBEKTOB.
IIpumepsr BHEApEHUA
JlaHHBIN BUJ aHAIU3aTOPOB MPUMEHSIETCS Ha HedTenepepadaThIBAIOMIUX 3aBOJIAX H
obbekTax coopa u moaroroku Hedtu CIIA.
5.3.3. MleBIe pacxomoMepHl 11 KOHTPOJIA pacxona ¢akeIbHOro ra3a
5.3.3.1. TepManbHO-MaCCOBEIE PaCXOXOMEPHL
Texamgeckoe onmcanue
TepmanbHO-MaccOBBIE pacXoOMephl MpeaHa3HAYEHBI I U3MEPEHHUS MacCOBOTO
pacxoga W WAEaTbHO TMOIXOIAT IS KOHTPOJsA pacxona (akeabHOTO Trasa.
TepmanbHO-MacCOBBIE PACX0JIOMEPHl HCIOJB3YIOT JBa TEpPMOKapMaHa C IUIATHUHOBBIMU
TepMOMEeTpaMu conpoTuBieHUsA. OIUH TEpPMOKApMaH HArpeBaeTcsi, a JPyrod u3Mepsier
TeMIiepaTypy mnporecca. Pasauma remmneparyp Mexmay TepMOKapMaHAMH MPOMOPIIMOHATHHA
MacCcOBOMY pacxofy 3a cueT 3¢ deKTa OXJIaKIECHUS CPe/lbl, YTO UCKII0YAET HEOOXOIUMOCTh
JOTIOTHATEIIFHOW KOMIICHCAIIMK TI0 JAaBJICHUIO M TEMIIepaType, a TakKe HMCIOJb30BaHUS
MaTeMaTUYECKUX MOJYJIeH JIJIs TIepecueTa
TepManbHBIH pacxoJOMep OCHAIIEH ABYMS TEMIIEPATYPHBIMH CEHCOpPAMHU,
YCTAHOBJICHHBIMUA B U3MEPUTENBbHYIO TpyOy. TemmeparypHbie CEHCOpHI, U3BECTHBIC KaK
TEPMOMETPHI COMPOTHUBIICHHS, pabOTAIOT CIEAYIONIUM 00pa3oM: OJUH CEHCOp (UKCUPYET
(haKTHYECKYI0 TeMIIEpaTypy rasa Jijisi CpaBHEHUS, HE3aBUCUMO OT CKOPOCTH IMOTOKA, & BTOPOU
MOCTOSIHHO HArpeBaeTcss NpU TMOMOIINM SJIEKTPOIHEpTHuH. Mexay AByMs CEHCOpamu
MOICP)KUBACTCA 3aJlaHHas Pa3sHOCTh TemmepaTyp. lIpu OTCyTCTBHHM TOTOKAa pPa3HOCTH
TEeMIIepaTyp MEXKIYy CEHCOpaMU OCTaeTcs HEM3MEHHOU. JKUAKOCTh HAYMHAET MepeMeniaThCs
o TpyOe, TEII0 OT HArpeTOTro CEHCOpa MEPEHOCUTCS JBWKYIIUMCS IMOTOKOM Ta3a. ITOT
ekt oxnaxkaeHus PUKCUpyeTcss U KOMIICHCUPYETCS H3MEHEHHEM o0bema MmoTpedasieMon
SHEPTHUH, YTOOBI TOICP)KUBATh 3aIaHHYI0 Pa3HOCTh Temmeparyp. Tok, HEOOXOIUMBIN IS
MOJJICPXKAHUS HArpeBaHUs M, COOTBETCTBEHHO, PA3HOCTH TeMIIEpaTyp, MPOMOPIIHMOHATICH
b dexTy oxJIaxKIeHus U ABJISIETCS MPAMBIM ITOKa3aTelieM MacCoOBOIo pacxoaa B Tpyoe. Uem
BBIIIIE CKOPOCTH MTOTOKA, TeM O0bIne 3P ekt oxmaxaeHuss 1 00beM dSHEPTHH, HEOOXOIUMBIHA
VTSI TIOJICPKAHUSL PA3HOCTH TEMIIEPATyD.



4

Pucynok 5.28. Texnonornueckasi cxeMa TepMaabHOI0-MacCOBOTO Pacxoaomepa.
JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOIBI
TepmanbHO-MaccoBbI€ PacxoioMephl 00J1a1al0T MOTEHIHATIBHBIMA JKOJIOTHYECKUMU
BBITOJIaMH, TaKUMH, KaK AaBTOMAaTU3UPOBAHHBI KOHTPOJIb KadecTBa BO3JyXa C
BO3MOKHOCTBIO OIEPAaTUBHOIO BMEIIATEIBCTBA M KOPPEKTUPOBKH MPOLECCOB A
YMEHBIIICHUS JHEPromOTPEeOJICHUsI, IKOHOMHH PECYpCOB, COKpAICHHS BBIOPOCOB B
OKPY>KaIOIlyI0 Cpelay M YyMEHBbIIeHHS o0beMa OTX0A0B. JlocTuraercss HenpepbIBHBIN
MOHHUTOPHUHT MOJICKYJIPHOM Macchl YTJIEBOJOPOJHBIX Ta30BBIX cMeced B aTmocdepe,
KOHTPOJIb HaJl YPOBHEM BbIOPOCOB Ha mpou3BoicTBe [30].
Kpocc-memua 3¢ pextsr
[IpriMeHeHHe NaHHOW TEXHOJIOTHMM HE BEAET K HETaTUBHBIM MOCIEACTBUSAM IS
OKPYIKarOIIEN CPEBbI.
IIpumerMMOCTH
JanHblli BHJA pacxoAoMepa MPOU3BOAUT OIPEAECICHHE MOJEKYISPHOM MaccChl
YIJIEBOJOPOJHBIX CMECEM.
OKOHOMMKA

Croumocth okosio 0,25 muH. Tenre (=500 momnmapor CIIA). B crangapTHyio
KOMIUIEKTAIIUIO BXOAHUT CaM pacxoaomep 0e3 JOMONHUTENBHOTO 00opynoBanus. be3 yuera
JOCTaBKU M YCTAaHOBKH Ha MyHKTaX MOHUTOPHHTA.

AddexT oT BHEAPEHUS
HemnpepbiBHBI MOHHTOPUHT TMO3BOJUT ONEPATUBHO PEarupoBaTh Ha IMOBBHIIICHHE
COJICp KaHUs YTIIEBOIOPOIHBIX TA30BBIX CMECEH HA TEPPUTOPHH MTPOMBIIIICHHBIX 00BEKTOB.
ITpumeps! BHEAPEHUS
JlaHHBIN BHJ aHAIH3aTOPOB NMPHUMEHSETCS Ha HedTernepepadaThIBAIONUX 3aBOAX U
o0BekTax coopa u moaroroBku HegTu Kurtaiickoit Haponnoit Pecriyonuku.
5.3.3.2. VisrpaduomeroBbie GIryopeCCHTHEIC aHAIA3ATOPHI
Texumaeckoe omMcanue



YaeTpaguonerosbie GiyopecueHTHbIC aHanu3aTopsl Uit H,S ocHOBaHbI Ha [OITIOMICHHH
Y ®-u3nyyeHuss Ha OJHOM ONPENEICHHON JJIMHE BOJIHBI MOJIEKYJIaMHU HZS U UX IIOBTOPHOM

M3IIyYCHUU Ha JAPYTroi niauHe BOJHBL. KomMMmepdecku JOCTyIHBIE TPUOOPHI CoaepKaT JIu0o
HENPEPBIBHBIN, TM00 UMIYJIbCHBIN UCTOYHUK Y D-n3nydeHusi. UnbTpbl UCHIOIB3YIOTCS TS
co3faHus y3KoW moJsiockl BoJH BOKpyr 210 uM. Cser ((QOTOH), HCIyCKaeMbIi
BO30YKJICHHBIMU MOJIEKYJIaMHU, MPOXOIUT uepe3 GUiIbTp, a 3aTeM MOCTYIMAaeT Ha JIETEKTOp —
(hOTOYyMHOXKUTENBbHYIO TPYyOKy. KonnuecTBo MpUHSATOrO CBETa MPU OMNPEACTCHHOU JJIMHE
BOJIHBI MPSIMO IPONOPLUOHANBHO Komu4ecTBy Moiaekyn H,S u sBmsercs mepoit

KOHLIEHTPAallUd B U3MEPUTEIBHON SYEHKE, NPU YCIOBHUM TIIATEIBHOIO KOHTPOJS CKOPOCTH
noroka obpasua. [Ipobaema 3Toro npuHIMIA U3MEPEHUS 3aKiIo4aeTcs B TameHun' (quench
effect), BBI3BAHHOM 3aXBaTOM HCIIYIICHHOrO H3Iy4eHus or Mouekyn H,S apyrumu

MOJICKyJIaMH, TIPUCYTCTBYIOMMMHE B rase, Hanpumep, CO,, O,, N, u 1. 1. DddekT ramenus

BapbUPYETCS B 3aBUCUMOCTH OT MOJIEKYJIbI, BOBJICUEHHOM B PEAKIIMIO, U TTOITOMY OYECHb
CJIOXKHO CKOMIICHCHPOBATh 9TOT 3((eKT, Korja CocTaB MaTpUIHOro rasa, cogepxkaruero H,S,

U3MEHSETCS cO BpeMeHeM. D(PPeKT orpaHnymiI UCTIOIB30BaHUE ITOTO THITA AaHAIA3ATOPa IS
1eJield MOHUTOPUHTA BEIOPOCOB, OJIHAKO OH HAIle] MIMPOKOe MPUMEHEHHE KaK aHAIM3aTop
atMoc¢eproro Bosayxa wust H,S, rae coctaB MaTpi4HOro rasa (aTMocepHOro Bo3ayxa), He

MEHSETCS CYIIECTBEHHO B COCTaBE.

Y®-¢pnyopeclieHTHbIE aHATU3AaTOPhI UCIOJIB3YIOTCS IS MOHUTOPUHTA BHIOPOCOB Ha
KPYITHBIX DHEPTreTHUYECKUX OOBEKTaX, €CJIM HCIOJb3yEeTCs CUCTEMa BBICOKOTO pa3BeICHUS,
omucaHHas panee. B ciydae msmepenns xoHuentpauuu SO, B BBIOpOCax JbIMOBBIX Ia30B

Ka4ueCTBO BO3/yXa JUIsl pa3BEJICHUS 3HAUUTEIBHO BJIMSET HA PE3yJbTaThl U3MepeHus. Kpome
TOr0, HECIIOCOOHOCTh U3MEPSITh KOMIIOHEHTHI, TaKue, Kak 02, CO, CO2 1 HUHBIX Ta3oB,

ABJISIETCSA €€ OTPAHUYCHHEM 110 CPAaBHEHUIO C JAPYTMMU TeXHHKaMmH, Takumu, kak NDIR/
NDUYV ¢ BO3MOXXHOCTBI0O MHOI'OKOMIIOHEHTHBIX U3MEPEHUM.
JIOCTUTHYTBIE SKOJIOTHYECKUE BRITOIBI
YibrpaduoneToBsie (iyopecueHTHble aHamu3atopsl aius H,S obmagaror

IIOTCHIOHUAJIBHBIMHX JKOJIOI'MYC€CKHMMH BbI'OJaMH, TaKHMH, KakK aBTOMaTI/IBI/IPOBaHHHﬁ
KOHTPOJIb KadY€CTBa BO3AyXa C BO3MOXHOCTBIO OIICPATHUBHOIO BMCIIATCILCTBA U
KOPPEKTUPOBKH TPOLIECCOB /I YMEHBIICHHUSI SHEPTronoTpeOsieHrsl, IJKOHOMUU PECYPCOB,
COKpAaIIeHUsT BBIOPOCOB B OKPYXKAIOIIYI0 Cpely U YMEHBbIICHUS 00BbeMa OTXOJO0B.
Jlocturaercsi HEMPEPBIBHBIN MOHUTOPUHT TBEPHABIX YAaCTHUI] B arMocdepe, KOHTPOJb Haj
YPOBHEM BBIOPOCOB Ha IIPOU3BOICTBE.
Kpocc-menmua 3¢ pextsr

HpI/IMGHCHI/Ie ,HaHHOfI TEXHOJOI'MHN HE BEACT K HETATUBHBIM IIOCICACTBUAM HOJIA

OKPYXaroIIEH CpeIbl



IIpumerMMOCTD
JlaHHBIM BUJT HAOIIOJICHUI MTOCPEICTBOM IMEPEIBUKHBIX Jabopatopuil obecreuyrnBaeT
CBOEBPEMEHHOE U3MEPEHUE 3arPS3HSAIONMIUX YACTUI, ICTOYHUKOM KOTOPBIX SIBIIsIeTCS (haken.
OKOHOMMKaA
CrouMocTh yIbTpaduoIETOBBIX (hTyOPECIIEHTHBIX aHATU3aTOPOB IS H,S cocrasmser

okoiio 0,76 miuH. Tenre (<1500 gommapos CIIA). B koMmmuiekTanuio He BXOAUT MPOLECCOP
00paboTKM AaHHBIX (BKJIIOYAs MPOrpaMMHOE OOECIeUeHUE) U CEpBEP XpaHEHUS JaHHBIX.
3arparhl Ha IOCTaBKY M YCTAHOBKY TAK)KE HE BKIIFOUCHBI.
S¢dexr oT BHEAPEHUS
HenpepbIBHBIE MOHUTOPUHT IMO3BOJUT ONEPATUBHO PEarupoBaTh Ha TOBBIIICHHE

COJIEpIKAHUSI 3arpsI3HSIONINX BEIIECTB HAa TEPPUTOPUH MPOMBINUICHHBIX OOBEKTOB B 30HE
BIUSHUS (akena.

5.3.3.3. IIpo6ooT6opHuKH Ays MOHHTOpHHTAa cepokcuaa yriepoma (COS), yriepona
cymsduna (CS,) u MepkranTana

Texumaeckoe onMcanue
[IpoGooTOopHUKHM A1 MOHUTOpUHTA cepokcuaa yriaepona (COS), yriepoaa cyabduaa (
CS,) u MepkanTaHa MPEJCTABISIOT COOO0H KOMIIAKTHYIO CHCTEMY W3BJICKAOLIEro 0TOOpa

npo0 rasa, MpeaHa3HAYEHHYIO JJIs HEMPEPBIBHOTO OOHAPYKEHUS W HM3MEPEHUS] YTEeUeK
TOKCHUYHOrO Ta3a. Mcmonb3yeTcsi 3JEeKTPOXUMHUYECKHI CEHCOp, TEXHUYECKOE OIMMCaHHE
npuHiuna pabdoTel mpuBeAeHO B pazaene 5.2.2.4. OT6op mpoO OCYyHIECTBISETCS Ha
paccTosiHUSX 10 33 MeTpoB. SABISIETCS OJHOMO3UIIMOHHON CUCTEMOl MOHUTOPHHIA, TO €CTh
MpeHa3HauYeH Jii MOHUTOPUHTA OJHOTO BHJA ra3a, BCTPOCHHON B MOJMKapOOHATHBIN
KOpITyC 00IIIero Ha3HAYCHMS.
JOCTUTHYTBI® SKOJIOTHIECKHAE BRITOIBI
[Ipo6ooTOopHUKH AJis1 MOHUTOpUHTA cepokcuaa yraepoaa (COS) Texnonoruu obdnaagaet
NOTEHUUAIBHBIMU JKOJIOTUYECKUMH BBITOJaMU, TaKUMHU, KaK aBTOMAaTU3UPOBAHHBIN
KOHTPOJb KauecTBa BO3JlyXa C BO3MOXHOCTHIO OINEPATUBHOTO BMEIIATEILCTBA W
KOPPEKTUPOBKH TPOLIECCOB /JII YMEHBIICHUS YHEPTONOTPeOIeHNs, JKOHOMUU PECYPCOB,
COKpalIeHUsi BBIOPOCOB B OKPYXXAIONIYI0 CpeAy U YMEHbIIEHUS 00BbeMa OTXOJO0B.
JlocturaeTcst HempepbIBHBIN MOHUTOPUHT KapOOHWI CyiIb(huIa U MEPKANITAHOB B aTMOcdepe,
KOHTPOJIb HaJl YDPOBHEM BBIOPOCOB Ha MPOU3BOJICTRE.
Kpocc-memua 3¢ pexts
[IpuMmeHeHre NaHHOW TEXHOJOTMU HE BENEeT K HETaTUBHBIM IMOCIEACTBUAM IS
OKPYXarIIEN CPEIbL.
ITpumermMOCTD
JlaHHBINA B aHAIU3aTOpa MPEIHA3HAUYEH TOJIBKO JJIi MOHUTOPUHTA YPOBHS KapOOHMII
cynb(duna B atmocdepe.
OKOHOMMKA



CTtouMOCTh 3a OJIHY €IMHUILy aHaJIu3aTopa COCTaBISAET OKOJIO 2,8 MiH. TeHre (<5500
nomtapoB CIIA). B craHgapTHyr0 KOMIUIEKTalMIO BXOJMT caM aHaiau3atop 0e3
MpOTpaMMHOT0O OobecriedeHus U cepBepa. B 1eHy He BKIIIOYEHBI CTOMMOCTH JIOCTaBKU H
YCTaHOBKH.

AddexT oT BHEAPCHUS
HenpepbIBHBIE MOHUTOPUHT TMO3BOJISIET ONEPATUBHO PEarupoBaTh Ha IMOBBIIICHUE
COZIEp>KaHUs 3arpsi3HSIONIMX BEIIECTB Ha TEPPUTOPUM MPOMBIILICHHBIX OOBEKTOB B 30HE
BIUSTHUS (hakena.
IIpumepsr BHEAPCHUS

[Ipo6ooT6opHuku nast moruutopunra COS aHanmu3aTopa MCHOJIB3YETCS Ha 00BEKTax

HedTenoObrun u HedrenepepadboTku B CLLIA.

5.3.4. IlondaxensHBIe HAOIOACHUS

Texamgeckoe onvcanue

Jist onipeieNieHnsi MaKCUMAaJTbHBIX KOHIICHTPAIMNA 3arPs3HIONINX BEIIECTB, BBIACIIEMBIX
IIPU HAMPaBIICHHBIX BBIOpOCax OT (aKeIbHBIX YCTAHOBOK B OIPEICIICHHbIE PallOHbI TOPOIa, U
JUIST OLICHKH pPa3MEpOB 30HBI BO3JCUCTBHUS OT JAaHHBIX NPEANPHUATHH TMPOBOISITCS
noadakenbHble HAOMIOACHUS. ToA(akeTbHbIe HAOMIONCHHS BKIIOYAIOT B ce0sl M3MEpeHue
KOHIICHTpaIMi IpuMecel 1o ochlo (pakesia BHIOPOCOB U3 TPYO MPOMBIIUICHHBIX 00BEKTOB.
MecTormnonoxkeHre To4eK Juisi oTOopa Mpod BO37yXa, MUCIOIB3YEMBIX IS OMPEACICHUS
KOHIEHTpAIMil BpeIHbIX BEIIECTB, MEHSETCS B 3aBUCUMOCTH OT HarmpasiieHus (axena.

[TondakensHbIe HAOTIOACHUS TIPOBOASATCS KaK BOJM3U OTIEITHHBIX HCTOYHIUKOB BEIOPOCOB
, TAaK ¥ B pailoHe TPyl UICTOYHUKOB. {7151 OCyIIecTBICHHs TaKUX HAOMIOACHUI TpedyeTcs
aBTOMOOUJIb JIJIsl TPAHCIIOPTUPOBKM HEOOXOIUMOMN ammapaTypsl st otbopa mpod Bo3ayxa,
MCTOYHUKOB MUTAHUA U PAJUOCTAHLIUN ¢ paguycoMm aeiicTBus He meHee 10 — 15 km.

Ot60p npo6 Bo3ayxa npu noadakeTbHbIX HAOIIOJACHUAX MPOBOJUTCS HA PA3TUYHBIX
PACCTOSTHUSX OT UCTOYHHMKA BbIOpoca, HaunHas oT 0,5 kM u 3akanuuBas 30 kM. Pe3ynbraTsl
HaOMIOICHUN Ha OJM3KHX PACCTOSHUSAX XapaKTEPHU3YIOT 3arpsi3HEHHE aTMOC(ephl HU3KO
PacmoiOKeHHBIMA HCTOYHUKAMH M HEOPTAaHU30BAaHHBIMH BBIOpOCaMu, a Ha 00siee yIaIeHHBIX
— CyMMY HU3KHUX, HEOPTaHU30BAHHBIX U BHICOKUX BHIOPOCOB.

W3mepeHus: KOHIIEHTPAIUi MPOBOASATCS B IEHTPATBHBIX TOYKAX, HAXOMSIIUXCS IO OCH
(dakena Ha pa3TUYHBIX PACCTOSIHUSAX OT MCTOYHHMKA BHIOpOCA, a TaKkKe B TOYKAX CJIEBA U
crpaBa OT JIMHUM, NEPHEHAUKYISApHON ocu (pakena. PaccTosiHue Mex1y TOUYKaMH 3aBUCUT OT
IUPUHBI (haKella U yBEIMYMUBACTCS 0 MEpe YaJIeHHUs OT MCTOYHHMKA BhIOpOCa.

Bonee neranpHo HaOm0AeHUS MpOoBOASITCA Ha paccTossiHUsAX 10 — 40 BbICOT TpyOBI OT
HMCTOYHUKA, T/ BEPOSTHOCTH IMOSBJICHUS MAKCUMAJIbHOW KOHIICHTPAIMH 3arps3HSIONINX
BelllecTB HaumOolsiee Bennka. KonnuecTBO M3MEpEeHHMM Ka)XJOro BEUIeCTBAa Ha KaXIOM
PACCTOSIHUM JI0JKHO COCTaBIISITH HE MeHee 5 — 10 pa3 [34].

[Ipu mpoBeneHun nojadakeNbHbIX HAOTIOCHUN SIBISETCA OINpeeeHUEe HalpaBICHUS
(haxena u BbIOOp TOUEK A1t oTOOpa npod. Hanpasnenue ¢akena onpenensiercs BU3yalibHO MO



OUepTaHUAM JbIMa WIHM IO HAIMPABICHUIO BETPA, XapaKTepy 3amaxa U BUAUMBIM (akenam
COCEJIHUX UCTOYHHUKOB.
JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOJIBI
[TondakensHbIe HAOMIOACHUS 00J1aAI0T MMOTEHIINATBLHBIMU YKOJIOTHYCCKUMH BBITOIAMH,
TaKUMH, KaK aBTOMAaTH3UPOBAHHBIN KOHTPOJh KadecTBAa BO3JyXa C BO3MOXHOCTHIO
OTNEPAaTUBHOIO BMEIIATEIHCTBA U KOPPEKTUPOBKU MPOIECCOB ISl YMEHBIICHUS
YHEPTONOTPEOICHIS, YKOHOMHUH PECYPCOB, COKPAIICHUS BEIOPOCOB B OKPYKAIOIIYIO CPEIy U
YMEHBIIEHUSI 00beMa 0TX00B. JlocTuraercst HempepbIBHbIIT MOHUTOPUHT TBEPBIX YACTHI] B
aTMocQepe, KOHTPOJIb HaJl YPOBHEM BHIOPOCOB Ha MPOU3BO/ICTBE.
Kpocc-memua 3¢ dexts
[IpuMmeHeHre MaHHOW TEXHOJOTMM HE BEIET K HETaTUBHBIM ITOCICACTBUAM IS
OKPYXaroUIEn CpeIbl.
ITpumenrnmocTh
JlaHHbBIM BUJI HAOIIOJICHUI MOCPECTBOM MEPEIBUKHBIX Jabopatopuil odbecreuyrnBaeT
CBOEBPEMEHHOE U3MEPEHUE 3arPS3HSIONIUX YACTUII, HICTOYHUKOM KOTOPHBIX sIBIIsieTCA (paxen.
OKOHOMMKA
CTOMMOCTB MEPENIBIKHBIX JTA0opaTopuil [y1sl moAdakeIbHbIX HAOIIOACHUN COCTaBIISET
okoso 35,3 muH. Tenre (=70 000 mosutapo CIIIA). B naHHyr0 KOMIUICKTAIIUIO BXOJUT
MHUKPOABTOOYC, 000pyAOBaHHBIN MPOOOOTOOPHUKAMH, aHATM3aTOpPaMU KadyecTBa BO3/yXa,
npeaHa3HauYeHHBIMU 111 MOHUTOpHHTa BEIOpocoB CO, SOx, NOX.
AddexT oT BHEAPCHUS
HenpepbiBHBIIT MOHUTOPUHT IMO3BOJIMT ONEPATUBHO PEarupoBaTh Ha IMOBBIIICHHUE
COJIEpKAHUS 3aTrPS3HSIONINX BEIIECTB HA TEPPUTOPHUH MPOMBINIICHHBIX 00BEKTOB B 30HE
BIUsHUA (pakena.
IIpumepsr BHEAPCHUS
B Pecniyomuke Kazaxcran — TOO "Tenrusmespoiin” [35].
5.4. ABTOMaTH3MPOBaHHAA CHCTEMa MOHHTOPHHTA COPOCOB 3arpA3HAIONINX BEIIECCTB
[Ipu ompeneneHur mapamMeTpPOB CTOYHBIX BOJ YYHTHIBAIOTCS CIEAYIONINE OCHOBHBIC
XapaKTePUCTUKH.

Odusnueckue: remneparypa (°C); pacxogomep (M3/11ac); BOJIOPOJIHBIN mokazaTenb (pH);
AJEKTPONPOBOAHOCTh (MKC-MUKpOCUMEHC); MyTHOCTh (EM®-equHUIbI MYTHOCTH IO
dbopmazuHy Ha JTUTD).

KauecTBennblie: akTuBHas peakius pH, opranonentTuyeckue nokasaTean, MUHEpaTu3aius
(comeconepkanue), B3BemieHHbIe BemiecTBa, cBoOoaHbi Cl Cl, NH3 NH, coxepkanue
OPTraHUYECKUX BEIIECTB (KaK MHTETpajbHbIE MOKa3aTeln — OOIIUM OpraHuYeCcKui yriepos,
BIIK, XIIK, Tak u 1Mo OTJAeIpHBIM BellecTBaM — HeTenmpoaykTam (BKIIt0Uass MUHEpATIbHBIC



Macia), peHobl), coaepkaHue HEOPraHWUSCKUX BemecTB (OOl a30T, aMMOHMMHBIN a30T,
HUTPUT-UOHBI U HUTPAT-UOHBI, 001IMil hocdop, xnopuasl, cynbdatel, Metamisl (Fe, Mn, Ca,
Mg, Al, Cr, Cu, Zn u unsie) [30].

3HAYMMOCTh aHAJIU3UPYEMBIX IMAPAMETPOB U IPUMEHUMOCTh UX JIJISI KOHTPOJIS 3aBUCIT OT
CIelMaIn3aluil KOHKPETHOTO MPEANPUSITUS U HCMOJIb3YEMbIX TEXHOJOTUM, KOTOphIE
ONPENEIAIOT 3arpsA3HSAIOIINE BEUIECTBA U MX KOHIIEHTPALMIO B CTOUYHBIX BOAAX /10 OUUCTKHU.

[lepedeHb MapKEpHBIX 3arpSI3HSIONIMX BEIIECTB, MOJJIEKAIIMX MOHUTOPUHTY U UX

MEPUOJUYHOCTh MPEACTABICHBI B OTPACIEBBIX CIPABOYHUKAX [0 HAWUJIYYIIHM JOCTYIHBIM
TEXHUKaM.

5.4.1. ABTOMaTH3HPOBAHHBIC H3MEPUTEIILHBIC YCTPOHCTBA I ONpeAeeHAs PU3HIeCKIX
I1apaMETPOB BOJEI

5.4.1.1. CpeacrBa u3MepeHHS TEMIIEPATYPEL BOJ

CpencrtBa u3MepeHus: TEMIIEpaTypbl BOJ B 3aBUCMMOCTH OT METOJIOB U3MEpeHui (Bce

TUTIBI TEPMOMETPOB) ACIISTCS HA 2 BUJA: KOHTAKTHBIE U OECKOHTAKTHBIE.

5.4.1.1.1. KoHTakTHEIE CPEACTBA H3MEPEHHS TEMIIEPATYPEI BOX

KonrtakTHbIe cpeficTBa U3MepeHus TemmepaTypsl BoJ. [IpuHIuUn n1eicTBUS OCHOBBIBAETCS
Ha HEOOXOJUMOCTH TEIJIOBOIO KOHTAKTa MEXJIy TEPMOMETpPOM U paboueil cpenoi,
TeMIiepaTypa KOTOpOH U3MepseTcs.

5.4.1.1.1.1. KoHTakTHBIE CpeACTBa M3MEPEHMS TEMIIEpaTyphl BOJ — TEPMOMETPHI

COIIPOTHBIICHUA

TexHmIecKOE omMcaHue

Tepmomerpsnl conmpotusienust (RTD — Resistance Temperature Detectors) ocHOBaHBI Ha
MPUHIUIIE U3MEHEHUS IEKTPUUECKOr0 COMPOTUBIIEHUS TPOBOIHUKA WM MOJYIPOBOAHUKA B
3aBUCUMOCTH OT Temrieparypbl. Hanbosiee 4yacTo B KauecTBE UyBCTBUTEIHHOTO JJIEMEHTA
MCITOJIB3YIOTCSl MATEPHUAJIbI C BBICOKOM CTENEHBIO YUCTOTHI (TUIATUHA, HUKEIb WU MEJb).

B ocHoBe paboThl TEpPMOMETPOB COMPOTUBIICHUS JICKHUT 3aBUCUMOCTH CONPOTUBIICHUS
Marepuana oT TemrepaTypsl. [Ipyu moBbIlIeHUU TeMIepaTypbl CONMPOTUBICHUE TPOBOIHUKA
YBEJIMYUBAECTCS, a MPU TMOHMXEHUM — YMEHBINAETCSA. JTO U3MEHEHUE CONPOTUBIICHUS
MO3BOJISIET U3MEPSITH TeMnepaTtypy [36].

JOCTHTHYTBIC SKOJIOTHIECKHAE BEITOIBI

[ToTeHIManbHBIMH SKOJIOTUYECKUMHU BBITOJIAMU MPEICTABICHHON TEXHUKU SIBISIOTCS
aBTOMATU3UPOBAHHBI MOHUTOPUHI BOJI C BO3MOXHOCTBIO IMOCJIEAYIOIIEr0 ONEePaTUBHOTO
BMEIIATEIHCTBA/KOPPEKTUPOBKH TEXHOJIOTUYECKOTO TMpoIecca C IEIbl0 ONTUMHU3AIUU
NOTpeOIeHUS PHEPTUH, PECYpPCOCOEpEKEHUS, COKPAILICHHS] SMUCCUI B OKPYIKAIOIIYIO Cpey U
COKpAILEHHs OTXO/I0B.

OKOIIOrHYecKre MOKa3aTeNd U SKCIUTYaTaAUOHHEIE JAHHBIC
[IpsAMBIX 3KOJIOTMYECKHUX MOKA3aTEJIEd MO MPEACTABICHHOW TEXHUKE HE HMMEETCH,
ABJISIFOTCSI CPEACTBAMU KOHTPOJS AMUCCHUNA. DKCIIyaTallMOHHBIE JAHHBIE MO pPacxony
ANEKTPUYECKOW SHEPTUU 3aBUCAT OT KOMIUIEKTAIIMN UCOJIb3yeMoro obopyaoBanus ACM.



Kpocc-memua 3¢ exts

Bbonee BbicOKasi CTOMMOCTB 1O CPABHEHHIO C TepMoOIIapaMu. MeHbIasi CKOPOCTh OTKIINKA
curtana. TpeboBaTeNbHOCTh K KaTMOPOBKE M KOMIICHCAIIMU CONPOTUBIIEHUS MPOBOJOB.
HeraTuBHBIX BO3ACHCTBUI Ha OKPYKAIOIIYIO Cpely H3-3a NMPUMEHEHHUS MpeJiaraeMoi
TEXHUKHU HE UMEEeTCSI.

ITpumermMoOCTD

TepMomeTpsl COMPOTHUBICHUS MIUPOKO MPUMEHSIOTCA B MPOMBIIIICHHOCTH,
71a00paToOpUsX U Hay4YHbBIX MCCIEAOBAHUAX I TOYHOI'O KOHTPOJIS TEMIIEPATYPHI MPOLIECCOB
1 000pyIOBaHUS.

TepMoMeTpbI CONTPOTUBICHUS AJI1 U3MEPEHUS TEMIIEPATYPhI B LIMPOKOM JHMAINa30He: OT -
200 °C pgo +850 °C, B 3aBHCHMMOCTM OT Marepuajia YyBCTBUTEJIBHOIO JJIEMEHTA H
KOHCTpPYKIIMU AaTunka [37].

OKOHOMMKA

CToMMOCTh OJTHOM €IMHHUIIBI CAMOCTOSITEIBHOTO JAaT4MKa TEMIIEPaTyphl COCTABIISIET
okosio 50 000 Tenre. BoapIMHCTBO MPUOOPOB ydeTa TEMIIEPATypbl UMEIOT BO3MOKHOCTh
MHTETPAINH C APYTUMU CUCTEMaMH YIPaBIEHUS U y4eTa BOI.

B 3aBucumocTu OT KOMIUIEKTallUH, KOHCTPYKIIMHM, TOYHOCTH U JUana3oHa U3MEpeHHi
OpUEHTHUPOBOYHAS CTOMMOCTh KOMIUICKTAI[MM TEPMOMETpa CcO MKapoM YMpaBICHUS H
uHTEpQeiicoM KOHTPOJIS U BU3yalIU3aluy (apXuUBalus JAHHBIX, MOJKIIOUYEHHUE K CHUCTEME)
COCTaBJISIECT MOpsiaKka 1,8 MIIH. TEHr'e C BO3MOXKHOCTBIO IOYKOMIUIEKTAI[MH MHBIMU JTATYMKAMU
(Temnepatypbl, CKOPOCTH TOTOKA M UHBIM).

O¢ddexr oT BEEAPEHUSA

Hcnonb30BaHne TEPMOMETPOB COMIPOTUBIICHUS MO3BOJSET JOCTUYh BBICOKON TOYHOCTH
U3MEPEHUN TemIepaTypbl, UYTO JeJlaeT MX HE3aMEHUMBIMM B KPUTHUECKH BaXKHBIX
MPUIIOKEHUAX, TPEOYIOMIMX HAIEKHOTO U TOYHOTO KOHTPOJISI TEMIIEPaTyphI.

5.4.1.1.1.2. KoHTaKTHEIE CPEACTBAa H3MEPEHHUS TEMIIEPATYPEI BOJ — TEPMOIIAPEI

Texamgaeckoe onvcanue

Tepmomapsl — 3TO JATYMKH TEMIIEPATYPhI, KOTOPhIE padOTarOT Ha OCHOBE A dekTa
3eebeka. [IpuHIUIT OCHOBBIBAETCA HA TEHEPALMH TEPMOAIEKTPUUYECKOTO HAmpsHKeHUs (
TEPMOIIEKTPUUYECKON JABIKYIICH CHIIBI) B IIETH, COCTOSIIEH U3 ABYX Pa3HBIX METAJIOB WIIH
CIUIaBOB, COEIMHEHHBIX MEXAY CO0O0M B JABYX TOYKaX C pa3HbIMH Temmeparypamu. [lpu
HAJIMYUHA PA3HOCTH TEMIIepaTyp Ha KOHIAX JABYX Pa3HOPOJIHBIX METANIOB B 3aMKHYTOM
KOHTYpPE BO3HHMKAET 3JIEKTPUUECKOE HaIpshKEHUE. DTO HaNpsHKeHHE MPONOPLHUOHAIBHO
pasHoctu temneparyp [38].

JIOCTUTHYTBIE SKOJIOTHYECKUE BRITOIBI

[ToTeHUManbHBIMU 3KOJIOTUYECKUMH BBITOJIAMU MPEICTABICHHON TEXHUKU SIBISIOTCS
aBTOMATH3UPOBAHHBI MOHUTOPUHT BOJl C BO3MOKHOCTBIO MOCIEAYIOIIETO OTMEPaTUBHOTO



BMEIIATEIHCTBA/KOPPEKTUPOBKM TEXHOJIOTHYECKOTO TMpoIecca C IEIbl0 ONTUMHU3AIUU
MOTPEOJICHUS] SHEPTUH, PECYPCOCOEPEKEHHUS, COKPAIICHUS SMUCCUI B OKPYKAIOIIYIO Cpedy U
COKpalIEHHUs OTXO/IOB.
OKONOrHYecKre moKa3aTei U HKCILTyaTaiOHHEIC JaHHBIC
[IpsAMBIX 3KOJIOTMYECKHUX MOKA3aTEJIEd MO MPEACTABICHHOW TEXHUKE HE HMMEETCH,
TepMONaphl SABISIOTCS CPEACTBAMHU KOHTPOJS SMUCCHI. DKCIUTyaTallMOHHBIE JaHHBIE IO
pacxoy dIAEKTPUUECKON SIHEPTUH 3aBUCAT OT KOMIUIEKTAIIUU UCTIOIB3yEeMOT0 000pY0BaHUS
ACM.
Kpocc-memua 3¢ pextsr
Menee BbICOKAasi TOYHOCTbh IO CPABHEHUIO C TEPMOMETPAMH COMPOTUBIICHHS.
Heo6xomuMocTh KOMITEHCAIIMK XOJIOJTHOTO Ccrast JUisl TOUHBIX U3MepeHui. BrixoaHoM curnan
MOXET OBITh MaJI U TPEOYET YCUIICHUS TSI TOYHBIX N3MEPEHUH.
ITpumenrnmocTh
Tepmonapsl MIUPOKO UCTOJIB3YIOTCS B IPOMBIIIJIEHHOCTH, HAYYHBIX UCCIEAOBAHUSIX IS
U3MEPEHUST BBICOKUX TEMIIEpaTyp, KOHTPOJIS MPOIECCOB M obecredeHuss 0e30MacHOCTH
obopynoBanusi [37].
OKOHOMMKA
CTtouMOCTh OJTHOW €TMHUIIBI CAMOCTOSITEILHOTO JIaTYMKa TEMIIEPATYPhl COCTABISAET OT 35
000 Tenre. bonbmMHCTBO MPUOOPOB yUeTa TEMIEPATYPHl UMEIOT BOZMOXXHOCTH MHTETPAIIUU
C IPYTUMH CUCTEMaMHM YIIpaBJICHUS U yyeTa BO/I.

B 3aBuCMMOCTH OT KOMIUJIEKTallMU, KOHCTPYKIIMHU, TOUHOCTH U JHAaNa30Ha U3MEPEHUN
OpPUEHTUPOBOYHAS CTOMMOCTh KOMIUICKTAllUM TEpMOMETpa cO IMKadoM YIPaBICHUS U
uHTepPErcoOM KOHTPOJIS U BU3yalIU3alMU (apXuBalus JaHHBIX, TOJAKIIOUEHUE K CUCTEME)
COCTaBJISIET MOPSAAKA 1,8 MIIH. TEHTe€ C BO3MOKHOCTBIO TIOYKOMIUIEKTAlUA UHBIMH 1aTYNKAMU
(Temneparypbl, CKOPOCTH TOTOKA U UHBIM).

S¢dexr oT BHEAPEHUS
Hcnons3oBanue TepMorap no3BosisieT 3pPEeKTUBHO U HAZICIKHO U3MEPATh TEMIEpaTypy B
IIMPOKOM Jauamna3zoHe usmepsiembix temmepatyp (ot -200 °C mo +1800 °C u Bblilie B
3aBUCUMOCTH OT THMa TepMmornapsl). [[pocToTa KOHCTPYKIMH U HU3KAsE CTOUMOCTh. BbICTphIii
OTKJIMK Ha U3MEHEHUs TeMiepatrypbl. CloCOOHOCTh pabOTaTh B SKCTPEMAIbHBIX YCIOBHUSX.
5.4.1.1.1.3. KoHTakTHBEIE CPEACTBAa H3MEPECHHA TEMIIEPATYPEl BOJ — MAHOMETPHIECCKHE
TEPMOMETPEI
TexHumaeckoe onMcanue
[Ipunnun paboOThl MaHOMETPUYECKOTO TEPMOMETpPAa COCTOUT B HCMOJIH30BAHUU
3aBUCUMOCTHU JIaBJIEHUS 3aKPBITOM CHUCTEMBI OT TeMIeparypbl. M3MepeHue TemmnepaTypbl
OCYIIECTBIISIETCS 32 CUET M3MEHEHHUs JIaBJICHHS 3alOJHEHHON cpeibl (rasa, >KUJIKOCTU WU
MapoB), HAXOIAIICHCS B 3aMKHYTOM 00bEME.
JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI



[ToTeHIIManbHBIMU SKOJIOTMYECKUMHU BBITOJIAMU MPEACTABICHHON TEXHUKU SIBISIOTCS
aBTOMATU3UPOBAHHBIH MOHUTOPUHT BOJI C BO3MOYXHOCTBHIO MOCJIEAYIOIIEr0 OMEePaTUBHOIO
BMEIIATEIHCTBA/KOPPEKTUPOBKH TEXHOJIOTHYECKOTO TMpOIecca C IEIbI0 ONTUMHU3AIUU
NoTpeOJICHHs YHEPTUH, PECYPCOCOEPEKEHHS], COKPAILLIEHUS SMUCCUM B OKPYKAIOILYIO CpeAy U
COKpAILIEHHsI OTXOJIOB.

OKOJIOrHYeCKHe MOKa3aTEen U JKCILTyaTalfHOHHEIC JaHHBIC
[IpsAMBIX 3KOJIOTMYECKHUX MOKA3aTEJEd MO MPEACTABICHHOW TEXHUKE HE HMMEETCH,
ABJISIFOTCSI CPEACTBAMU KOHTPOJISL AMUCCHUNA. DKCITyaTallMOHHBIE JAaHHBIE MO pPacxony
AIEKTPUUECKOW SHEPTUU 3aBUCAT OT KOMIUIEKTAIIMU UCOIb3yeMoro obopyaoBanus ACM.
Kpocc-memua 3¢ dexts

ManomeTpruyeckrue TEPMOMETPbl UMEIOT OTPAHUUYECHHYI0 TOYHOCTH MO CPAaBHEHMIO C
IpyTUMH TUNAaMH TepMoMeTpoB. [loTeHuHnanbHass HHEPUUOHHOCTh H3-32 OOBEMOB
UCIIOJIb3YEMBIX CpE.

IIpumMerMMOCTD

MaHomeTpudecKrue TEPMOMETPHI IUPOKO UCIOJIB3YIOTCS B MPOMBIIIIIEHHOCTH, HAYYHBIX
HCCIIETIOBAHUSIX JJISI UBMEPEHUST BRICOKUX TEMIIEPATYpP, KOHTPOJIS MPOIECCOB U 00ecTIeUeHUs
6e3onacHoCcTH 000pymoBaHus. CIOCOOHOCTh U3MEPSAThH MIUPOKUE JAMAMA30HBI TEMIIEPATYP.
Hcnonb30BaHre B arpeCCUBHBIX U AKCTPEMAIbHBIX YCIOBUSX.

B 3aBucumocTH OT ImpUMEHAEMOro paboyero BEIIeCTBa Pa3NUYAOT CIEIYIOIIUE

MaHOMETPUYECKHE TEPMOMETPHI:

razoBble (a30T);

KOHJICHCAIIMOHHBIE (METUIIXJIOPU]I, CIIUPT, AUITUIIOBBIN 3(pup);

KUJIKOCTHBIE (METUIKCHUIIOJN, CUJIIMKOHOBBIE JKUAKOCTH, METAJJIbl C HU3KOW TOYKOU

TUTABJICHHS),
PTYTHBIE CO CTICIIUATBHBIMU HAITOTHUTEIISIMH.
OKOHOMMKA
CtouMOoCTh OJTHOM €IMHUITBI CAMOCTOSITEILHOTO JIaTYMKa TEMITEPATYPhl COCTABISAET OT 35
000 tenre. I[Ipubopel yyera TeMIepaTypbl UMEIOT BO3MOXKHOCTh MHTETPALIUM C JAPYTUMHU
CUCTEMaMU YMpaBJICHUS U y4eTa BOJ.

B 3aBUCHMOCTH OT KOMIUJIEKTallMU, KOHCTPYKIIMHU, TOUHOCTH M JHANa30Ha U3MEPEHUN
OpPUEHTUPOBOYHAS CTOMMOCTh KOMIUICKTAllUM TEpMOMETpa cO MmKadoM YIPaBICHUS U
uHTepPENCcOM KOHTPOJIS U BU3yalIM3alMu (apXuBalus JaHHBIX, TOJAKIIOUEHUE K CUCTEME)
COCTaBJISIET OKOJIO 1,8 MJTH. TEHr'e ¢ BO3MOXKHOCTHIO JIOYKOMIUICKTAIIMA UHBIMH JaTYUKaAMU (
TEeMIEPATYPbl, CKOPOCTH MOTOKA U UHBIM).

AddexT oT BHEAPEHUS

Hcnonb3oBanue Tepmomnap 1no3BoisieT 3((PEeKTUBHO U HAZEKHO U3MEPSITH TEMIIEPATYPY B
IIMPOKOM Auanazone uzMepsembix temneparyp (ot -200 °C go +700 °C).

5.4.1.1.2. BeckoHTaKTHEIE CPEACTBA H3MEPEHHS TEMIIEPATYPEI BOJ



beckoHTakTHBIE CpeACTBa W3MEPEHUs] TeMIepaTypbl BOJ MPEUMYLIECTBEHHO

UCIIONB3YIOTCS ISl IEPUOJIUYECKUX H3MEPEHUM C I1IENIbI0 SKOJOTMYECKOTO MOHUTOPHUHTA
COCTOSIHUSL BOJHBIX OOBEKTOB, JUISi KOHTPOJS COCTOSIHHSI KOCHUCTEM U BBISBICHUSA
aHOMAaJbHBIX U3MEHEHUW, KOTOpPbIE CBUJIETENbCTBYIOT O 3arpsi3HEHUU M SKOJOTHYECKUX
npoOaeMax, ¥ KOHTPOJS TEMIIEpaTypbl TEXHOJOTHUECKUX MPOLECCOB, ISl ONEPATUBHOTO
BBISIBJICHUST M3MEHEHHMI TeMmepaTypbl B pa3IMYHBIX YCIOBHUSAX (TEIIOOOMEHHHUKAX,
KOHJEHCATOpaX M JPYTHUX JJIEMEHTaX JHEPreTUYeCKUX CHCTEM JUIsl MOBBIIICHUS
7 (PEKTUBHOCTU U HAJEKHOCTH MX PabOThl, MOHUTOPUHTA TEMIIEPATYPhI BOJIbI B CUCTEMAX
OpOIlIEeHUsI sl 00ecneyeHusi ONTUMAJIbHBIX YCIOBHH I pOCTa pPACTEHUU H
MPEIOTBPALCHUS] IEPEOXIJIAXKACHUS U NEPErpeBa KOPHEBOIM CUCTEMbI U UHBIX YCIOBHSIX.

beckoHTaKkTHBIE CpEACTBAa M3MEPEHHUS TEMIIEpaTyphl BOA MOTYT OBITh aJanTHPOBaHbI/
BHEJIPEHBI B aBTOMaTU3MPOBAHHYIO CUCTEMY MOHUTOPHUHTA.

5.4.1.1.2.1. beckoHTaKTHBIE CPEICTBA H3MEPEHHA TEMIIEPATYPHI BOJ — IAPOMETP

Texamaeckoe omucanme

[TupomeTpbl U3MEPSIOT TEMIIEPATYPY OOBEKTOB HA PACCTOSIHUU, UCTIONB3YS U3TydaeMoe
00beKTOM UH(ppakpacHoe u3iayueHue. Bece 00BbEKTHl ¢ TemnepaTypoil Bblle adCOIIOTHOTO
uyns (-273,15 °C) uznyuatotr uHbpakpacHoe uznydenue. KonmnuecTBo u IjIMHA BOJIHBI 3TOTO
U3ITy4YEeHUS] 3aBUCAT OT TEMIIEPATYPbl 0OBEKTA.

OnTHueckas cucreMa: JIMH3bI WK 3epKaja (POKycHupyroT nH(ppakpacHOe U3IyUYEeHUE OT
U3MEpseMOro 00beKTa Ha IETEKTOP.

JleTexkTop (ceHcop): mpUHUMaeT MH(]pakpacHOE HU3ITy4YeHHE U MpeodpasyeT ero B
anexkTpuueckui curHan. Hawmbonee pacnpocTpaHEHHBIMH SIBISIOTCS TEPMOAJIEMEHTHI,
0070MeTphI WK (DOTOIUOABI.

DnexTpoHHas cxeMa: 00pabaThIBaeT 3JIEKTPUUECKUN CUTHAJ OT AETEKTOpa U Mpeodpasyer
€ro B MOKa3aHUs TEeMIEPATyphl. DIEKTPOHHASI CX€Ma MOKET BKJIIOYATh B ce€0sl yCUIIMTEIH,
GUIBTPHI U aHATOTO-IIU(PPOBEIE MPEOOPa3OBATEIH.

Jlucruieit: mokassIBaeT U3MEPEHHOE 3HAYEHUE TEMIIEPATYPBI.

[TupomeTpsl ynaBAUBaIOT 3TO HMHPpPaKpacHOE H3Iy4YeHHE U MpPeoOpas3yloT ero B
AIEKTPUUECKHUI CUTHAJ, KOTOPBIN 3aTeM Mpeodpasyercs B 3HaUeHUE TemMneparypsl [39].

JOCTHTHYTBIC SKOJIOTHIECKHAE BEITOIBI

[ToTeHManbHBIMU YKOJIOTUYECKUMH BBITOJIAMU TPEICTABICHHON TEXHUKU SIBIISIOTCS
aBTOMATU3UPOBAHHBI MOHUTOPUHI BOJI C BO3MOXHOCTBIO IMOCJIEAYIOIIEr0 ONEePaTUBHOTO
BMEILATEIbCTBA/KOPPEKTUPOBKU TEXHOJIOTMYECKOTO Ipoliecca C IENbI0 ONTUMHU3ALMNU
NOTPeOIeHUS SHEPTUH, PECYPCOCOEPEIKEHUS, COKPAILICHUS SMUCCHI B OKPYKAIOLIYIO CPeay.

OKOIOrv4ecKue MoKa3aTe U HKCILTyaTal[HOHHBIC JaHHbIC

[IpsAMBIX 3KOJOTMYECKHX IMOKa3aTeled Mo MPEACTABICHHON TEXHUKE HE HMEETCH,
ABJISIFOTCS. CPEACTBAMHM KOHTPOJSI SMHUCCHUH. OKCIUTyaTallMOHHBIE JAaHHBIE IO Pacxonay
ANEKTPUUECKOU SHEPTUU 3aBUCAT OT KOMIUIEKTAIIMHN UCTIOIb3yeMoro obopyaoBanus ACM.

Kpocc-memua 3¢ ekt



TpeOyercs TouHast HacTpolKa SMHUCCHUBHOCTH MJis Pa3jUYHBIX MaTEpPHAIOB IS
MOJIYYEHHS] TOUYHBIX U3MEPEHU.
Bnusgnue okpyxaromen cpelbl HA TOYHOCTh U3MEPEHHUM: NbUIb, AbIM, AP U APyrue
(bakTopBhl.
IIpumerMMOCTD
K HenocTaTkaM npuMeHEHUs MIUPOMETPOB OTHECSITCS ONPEIEIICHHE TEMIIEPATyPhl TOJIBKO
Ha NOBEPXHOCTH MCCIIETyEMOU CPeibl, YTO MOXKET BIIUATH HA TOYHOCTh U3MEPEHHUI.
[TupoMeTpbl LIMPOKO UCTOJB3YIOTCS B IPOMBIIIJIEHHOCTH, METAJUTYpPrUH, IPOU3BOACTBE
CTEKJIa, KepaMHKH, a TaKKE€ B MEIMIIMHCKUX U MCCIEN0BATENbCKUX JIA0OpATOPHSIX IS
OECKOHTAaKTHOTO U3MEPEHHUS TEMIIEPATYPHI.
N3mepenne Temnepatrypbl Ha pacCTOSIHUU U BBICOKOM TOYHOCTH, MUPOMETPBI CTAHOBATCS
HE3aMEHUMBIMHA HHCTPYMEHTAMU B PA3JIMYHBIX 00JIACTSIX HAYKW U TEXHHUKH.
U3MEpEHUEe TEMIIEPaTyphl YAAICHHBIX U TPYIHOAOCTYITHBIX 00BEKTOB;
U3MEpPEHUE TEMITEPATyPhl IBHKYIIMXCSA YaCTEH;
oOcneoBaHue YacTel, HaXOAIINXCS O] HAPSXKEHUEM;
KOHTPOJIb BEICOKOTEMIIEPATYPHBIX MPOLECCOB;
perucrpanus ObICTPO U3MEHSIOIUXCS TEMIIEPATYD;
U3MEpEHUE TEMIIEPATypPhbl TOHKOT'O MOBEPXHOCTHOTO CJIOS;
o0cne0BaHUe YacTel, HE IOITyCKAIINX TPUKOCHOBEHUS;
o0Ocne0BaHle MaTeprasIoB C HU3KOM TEIUIOMPOBOIHOCTHIO MU TEMIOEMKOCTBIO.
[IupomeTpbl MO3BOJISIOT OBICTPO H3MEPSATH TEMIEpPATypy, YTO MOJIE3HO s
JMHAMUYECKUX MPOIECCOB.
OKOHOMMKa
CrouMOCTh OJIHOW €AMHUIIBI aTuhKa Temieparypsl coctaBiseT ot 22 000 tenre.
BoapmmHCTBO MPUOOPOB yueTa TeMIepaTypbl UMEIOT BO3MOXXHOCTh MHTETPALIMH C IPYTUMU
CUCTEMaMHU YINPABIIECHUS U y4eTa BOJ,.
Oddexr ot BEEAPEHUA
Hcnonp3oBanne TUPOMETPOB MO3BOJISAET AP(HEKTUBHO U HAJIEHKHO U3MEPATH TEMIEPATypy
B IIIUPOKOM JHara3oHe u3MepsemMbix temmeparyp (ot -25 °C go +300 °C).
5.4.1.2. ABrOMaTH3NpOBaHHBIE CHCTEMEI YI€Ta BOIBI
ABTOMaTH3UpOBaHHbIE CUCTEMBI yueTa Bojbl (ACYB) — 3T0 cOBpeMEHHbIE KOMILIEKCHI,
MO3BOJISIONIME TUCTAHIMOHHO CHUMAaTh MIOKa3aHUsl ¢ MpUOOPOB ydyeTa BObl, 00padaThiBaTh U
aHaJIM3UPOBATh JaHHBIE, POPMUPOBATH OTYETHI U KOHTPOJIUPOBATH OTEPH U YTEUKU BOBI.
ACYB noBbIuaoT 3¢pHEeKTUBHOCTh K 3KOHOMUYHOCTb UCIOJIB30BAHMS BOJHBIX PECYPCOB,
CHOCOOCTBYIOT CHIDKEHHIO 3aTpaT Ha OOCITy)XMBaHME M JKCIUIyaTallUI0 CHCTEM
BOJIOCHA0XKEHUS, YIYUIIAIOT Ka4eCTBO 00CIIyKMBaHUS MOTPEOUTENIeH U TTOCTABIIIUKOB BOJIBI.
ACYB cnocoOCTBYIOT pelIeHHIO TI00albHBIX MpOoOJeM, CBS3aHHBIX C ACULIUTOM H
3arpsi3HEHUEM BOJIbl U COXPAHEHUIO OKPYXKAIOLIEH CPeIbl.



BO,Z[OMepr, OCHAIICHHBIC JJICKTPOHHBIMU O4dTYHMKaMH, YCTAHABJIMBAIOTCA Ha
BOJIONPOBOJHBIX TpyOax Ajigi MU3MEPEHUsl pacxoja BOJAbl B peaibHOM BpeMeHH. [Ipubopsl
ACYB moryT ObITh yJIbTPa3BYKOBBIMU, DJICKTPOMArHUTHHIMH WA MEXaHHUYECKUMH C
HMITYJIbCHBIM BBIXOJOM.

5.4.1.2.1. ABTOMaTH3APOBaHHKIE CACTEMEI y9eTa BOALI — YIETPa3BYKOBEIC IPAOOPH yIe
Ta

TexHmaeckoe onmucanme
VY apTpa3ByKkoBbIe TPUOOPHI yueTa BOJbI padOTAIOT MO JBYM OCHOBHBIM METOJaM: METOIY
BPEMEHHOW pa3HOCTH U MeTony Jlomuiepa.

MeTon BpeMEHHOM Pa3HOCTH: JIBa YJIbTPA3BYKOBBIX JaTuMKa yCTAHABIMBAIOTCA Ha
TpyOONpOBOJIE, OJJMH HAIPOTUB APYroro. JJaTyuku reHepupyIoT yJIbTPa3ByKOBbIE CUTHAIBI,
KOTOPBIE TIEPEAAIOTCS YEPE3 BOLY.

I/ISMCpCHI/Ie BPEMCHHU IIPOXOKACHUA: yHBTpaBBYKOBBIG CUTHAJIBI ICPCOA0OTCA B 00oHx
HaIpaBJICHUAX — IO TCUCHHUIO U IIPOTUB TCUCHHA BOILI. BpeMﬂ IMPOXOKACHUS CUTHAJIA B
000uX HaIpaBJICHUIX PUKCUPYETCS.

BpeMH MMPOXOKACHUS CUTHAJIA IO HAIIPaBJICHUIO ITOTOKA 6YI[€T MCHBIIC, YCM IIPOTUB
IIOTOKa — U3-3da CKOPOCTHU BOJBI. PaBHI/II_Ia BO BPpCMCHHU IMPOXOKACHNUA CUTHAJIOB HUCIIOJIB3YCTCA
JUIs1 pacuera CKOpocTH notoka [40].

[TpreMHNK

HEHPHB.'-I'EHIIE IMoTORA a__‘

HeTouHNK

Pucynoxk 5.29. Ilpuniun neidcTBus yJIbTPa3ByYKOBOTO IPHUOOpa ydeTa BOIBI.
OObeMHBIN pacxo] BOABI OMpPEAETseTCS MyTEM YMHOMXEHHSI CKOPOCTH MOTOKa Ha
IO TIOTIEPEYHOTO CeUeHHUs TPYyOOnpoBo/a.
Meron [lommepa: OOWH yJIbTPa3ByKOBOM JATYMK IMOCHUJIAET CUTHAI B IOTOK BOJBI.
YIbpTpa3ByKOBBIE CUTHAJIBI OTPAXKAKOTCSA OT B3BELICHHBIX YACTHUI] WIM IYy3BIPHKOB B BOJE.



YacToTa 0Tpa)KEHHOI'O CUTHaja U3MEHSETCS TPONOPLUUOHAIIBHO CKOPOCTH JABUKEHUS YaCTHL]
(@ dext lomnepa).

CkopocTh MOTOKa BOJBI ONPEEIAETCS HA OCHOBE M3MEPEHHOI'O YaCTOTHOIO CIIBUTA.
OOBbeMHBI pacxol BOJbI PACCUUTHIBAETCS HA OCHOBE CKOPOCTHM MOTOKA M IUIOUIAIU
MONEPEYHOro ceueHus Tpyoonposoja [41].

JIOCTHTHYTBIC SKOJIOTHIECKHAE BHITObI

[ToTeHUManbHBIMU 3KOJIOTUYECKUMH BBITOJJAMH MPEICTABICHHON TEXHUKU SIBIISIOTCS
aBTOMATU3UPOBAHHBI MOHUTOPUHT BOJl C BO3MO>XHOCTBIO MOCJIEAYIOIIEr0 OMEPAaTUBHOIO
BMEIIATEIbCTBA/KOPPEKTUPOBKU TEXHOJIOTMYECKOT0 IMpolecca C UEIbl0 ONTUMHU3ALUU
NoTpeOIeHUS! IHEPTHH, PECYPCOCOSPEKEHHS, COKPAIIECHUS SMUCCUI B OKPYKAIOIIYIO Cpey U
COKpAILIEHHsI OTXOJIOB.

OKOIOrv4ecKkue MoKa3aTeId U HKCILTyaTal[HOHHEIC JaHHBIC

[IpsIMBIX PKOJIOTMUYECKHMX MOKA3aTeNEed MO MPEACTABICHHOW TEXHUKE HE HWMEETCH,

ABJISIFOTCS CPEACTBAMHM KOHTPOJSI 3MUCCHH. OKCIUTyaTallMOHHBIE JAaHHBIE IO Pacxony
ANEKTPUUECKOU SHEPTUU 3aBUCAT OT KOMIUIEKTAIIMHN UCTIOIb3yeMoro obopyaoBanus ACM.

Kpocc-memua 3¢ ekt

Oddexr Honmuepa. Haumenee Tounsiii Mmetos. CTpys BOJbI B MATUCTPAIA HEOJHOPO/IHA,
€€ YaCTHUIIbl PACCEMBAIOT CUTHAI HEOJMHAKOBO. B pacueT npuHuMaeTcst cpeHsis BeJIMYMHa U3
CHEKTPa OTPAKEHHBIX YACTOT.

UyBCTBUTEIBHOCTh K My3bIPbKaM BO31yXa B JKUJIKOCTH U PABHOMEPHOCTH TEUEHUS.
Cn0XHOCTh KaJTMOPOBKU U PETYJIUPOBKHU.

ITpumermMOCTD

VY abpTpa3ByKOBBIE MPUOOPHI yueTa BOJBI IIUPOKO MCIOJB3YIOTCA B MPOMBIILIEHHOCTH,
Hay4HBIX MCCJIEAOBAHUAX JJI U3MEPEHUs BBICOKMX TEMIIEpaTyp, KOHTPOJSA IPOLIECCOB U
oOecrieueHus: 6€30MaCHOCTH 00OPYTOBAHMUS.

B03MOHOCTB UCIIOJIB30BAHUS B arPECCUBHBIX M 3KCTPEMAJIBHBIX YCIOBHSX.

OKOHOMMKA

CroumMocTh OHOM €TUHUIIBI JaTYrKa TeMieparypsl coctaBisieT oT 250 000 tenre (3a 1
eauHuIly, 0e3 ydyeTa CHUCTeM KOMMYTAallMH, CEPBEPHBIX M HHTepdelica BU3yalU3allUH).
BoapmmHCTBO MPUOOPOB yueTa TeMIEpaTypbl UMEIOT BO3MOXXHOCTh MHTETPALMH C IPYTUMU
CUCTEMaMU YNPABJIECHUS U yUeTa BOJ.

Addekr ot BHECAPEHUSA

MuHuManpHas MOrpelIHOCTh U3MEpPEeHUN. BO3MOXKHOCT MHTErpallMM C CUCTEMAaMHU

YAQJICHHOTO MOHUTOPUHTA M YIPaBJIEHUS JJI1 ONEPATUBHOTO KOHTPOJS U aHAJu3a JaHHBIX.
OTCyTCTBYET CONPOTHUBJICHHE MOTOKY, Y MPUOOPOB C OTpakaTelssMU BHYTPH TPyObI OHO
MUHHUMaJbHO. BbICOKas HaAeXHOCTh U JOJTOBEYHOCTh, OOYCIIOBJIEHHAs OTCYTCTBHUEM
KOHTaKTa CO Cpeaod, M MEXaHMYEeCKUX IBWXKyluxcs naeranen. llupoxue rpanunsl
U3MEPEHHUI C COXpaHEHUEM BBICOKOW TOYHOCTH. Hu3koe moTpelbiieHne 3IeKTPOIHEPTHUH.
ABTOHOMHOCTb M HE3aBUCHUMOCTB OT COCTOSIHUS JJIEKTPOCETH.



He tpebyer upe3mepHO MPOTAKEHHOCTH MPSAMBIX yUaCTKOB TPyOOIPOBOIA.
5.4.1.2.2. ABTOMaTH3UPOBaHHLIE CHCTEMEI yJ€Ta BOIBI — DJIEKTPOMAarHUTHBIE IPHOOPEI
ydera
Texamgaeckoe onvcanue
[Tpunnun paboTsl ocHOBaH Ha 3akoHe Dapanes 00 IEKTPOMArHUTHON MHAYyKIUU. B
AJEKTPONPOBOJHON KUAKOCTH MHAYLHUPYETCS IIEKTPOJABUKYILAs CUJIa BO3HUKAIOUIEH B
00beME 3IEKTPONPOBOIALIEH KUAKOCTH, IBHXKYLIEHCS B MarHUTHOM IIOJI€, CO3[aBAEMOM
AJIEKTPOMArHUTHOM CHCTEMOI B CEUEHUU KaHaja MEPBUYHOIO MpeoOpa3oBaress, BEIMUNHA
KOTOPOM POMOPLHOHATIBEHA CKOPOCTH MTPOBOIHUKA (BOIBI).

==
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MEKTPOMATHHTOE
Hamepenne

3C maayKIHHE

Pucynok 5.30. ITpuHiun qeicTBus 31€KTPOMAarHUTHOTO MPUOOpa yyeTa BOJIbI.
[1ITP — nepBuuHBIl TpeoOpa3oBarTesib pacxoaa; B — BekTop MarHuTHOM MHAYKIUU; E —
BEKTOP AJEKTPOABUKYIIEN CHIIBI HHAYKIHUH; VK — BEKTOP CKOPOCTH KUIKOCTH.
DONeKTpOMarHuTHeIe MPUOOPHI ydyeTa U3MEPSAIOT JJIEKTPUUECKOE HaIpsKeHUue,
CO3/1aBAEMOE MMOTOKOM >KUJKOCTH, U MEPEBOASAT ATO 3HAYEHHUE B PACXO] IO CIEHUAIbHON
dhopmye.
JOCTUTHYTBI® SKOJIOTHIECKHAE BEITOIBI



[IpsAMBIX 3KOJIOTMYECKUX TTOKA3aTENIEH 110 MPEACTABICHHOW TEXHUKE HE UMEETCS, TaK Kak
OHU SIBJISIFOTCS CPEICTBAMHU KOHTPOJISI AIMUCCUN. DKCIUTyaTallMOHHBIE JAHHBIE MO PacXoy
AICKTPUUYSCKOM SHEPTUHU 3aBUCIT OT KOMIUICKTAIIMH MCIIOJIB3yeMoro ooopyaoBanus ACM.

Kpocc-memua s ekt

Jliist paboThl y371a yueTa TpeOyeTcs OAKITIOUCHHE K UCTOYHUKY JICKTPUIECTBA, BHICOKAS
BOCIIPUUMYHUBOCTH K TypOYJIEHTHOCTH MTOTOKA, KOTOpasi CHUYKAaeT TOYHOCTb.

IIpumMerMOCTD

AJIEKTPOMArHUTHBIE MMPUOOPHI yUeTa UMEIOT IMHUPOKOE MPUMEHEHHUE B BOJIOCHAOKECHUH,
BOJIOOYMCTKE, MPOMBIIIJIEHHBIX MPOIEccax U APYyrux objacTsx Ojsarogapsi CBOCM BBICOKOU
TOYHOCTH, HAJICKHOCTU U MUHUMAJIbHBIM 3KCIUTYaTallMOHHBIM PacXoJiaM.

OKOHOMMKaA

CrouMOCTh OJHOW €JUHMIBI JaT4MKa 3JIEKTPOMArHUTHOrO MpubOopa ydeTa BOABI
coctasisget oT 200 000 tenre (3a 1 equnuiry, 6€3 yuera CUCTeM KOMMYTAIUH, CEPBEPHBIX U
uHTepdeiica BU3yan3aiun).

Sddexr oT BHEAPEHUS

MuHHMalIbHOE BIMSHUE HA MOTOK. B OTIMYKME OT TaXOMETPUYECKHX CUETUUKOB,
WHAYKIIMOHHBIE TIOUYTH HE CO3AI0T TMAPABINYECKOTO COMPOTUBIICHUS.

OtcyTcTBHE MOABUKHBIX YacTe. HAYKIIMOHHBIE CYETYMKU BOJIBI HE UMEIOT MOABUKHBIX
yacTe B KOHTAKTE C BOJIOM, YTO CHIIKAET PUCK MX M3HOCA U TTOBPEKICHUS.

NHnykimoHHbIe TPUOOPHI yueTa BOJABl MOXKHO BCTPOUTH B TPYOOINPOBOJ MPAKTUIECKH
m000ro0 CTaHAAPTHOTO AUAMETpA.

Bonbmioit nuHamMuyeckuit nuana3zoH. MHAYKIIMOHHBIA TPUOOP MOXKET UCIIOIb30BaTHCS B
CHUCTEMaX C HU3KUM U BBICOKHM THUAPABINYECKAM JTaBICHUEM.

besbpiHEpIIMOHHAS KOHCTPYKIHS TO3BOJSET MPHUOOPY TOYHO OMPEICNSITh PacXo]l
KUJIKOCTH, CKOPOCTh ABHKEHUSA KOTOPBIX PETYJISIPHO U PE3KO MEHSIETCS.

5.4.1.2.3. ABTOMaTH3NPOBAHHBIC CHCTEMEI yI€Ta BOAEI — MEXaHUICCKUE C UMITYJIECHBIM
BBIXOJAOM

TexHWIecKoe omMcanue

ABTOMAaTU3UPOBAHHBIE CHUCTEMBI YU€Ta BOJbI C HCIIOJb30BAHUEM MEXAHUYECKHUX
CYETUYMKOB W HUMITYJIbCHOTO BBIXOJIa SABJSIOTCS BaXXHBIM HMHCTPYMEHTOM JIJISi TOYHOTO
U3MEPEHUS W MOHHMTOPHUHTA BOJIOMOTPEOJCHUS B pa3IMYHBIX cdepax, BKIOYas
KWINIIHO-KOMMYHAJIbHOE€ XO3SMCTBO, MNPOMBIILUIEHHOCTh M CEIBbCKOE XO35MCTBO.
ABTOMAaTH3UPOBAHHBIE CUCTEMBI yU€Ta BOJIbl C UCIOJIb30BAHUEM MEXAaHUYECKUX CUYETUYMKOB U
MMIYJIbCHOTO BBIXOJa COYETAIOT HAJAECKHOCTh MEXAHUYECKUX U3MEPUTEIIBHBIX YCTPOMCTB C
BO3MOYKHOCTSIMA COBPEMEHHBIX TEXHOJIOTUM Mepeaayu JaHHbIX.



YUyBCTBUTEIBbHBIN IEMEHT Boinpsamutenu
(CHEUHH{HMHyHbCOB)\\\\ MOTOKA

Boinpsamurenu
MOTOKA

TypOunHbIH
poTOop

Pucynox 5.31. [lpunmun neiictBus mpubopa ydeTa BOJBI C HCIOJIb30BAHHEM
MEXaHUYECKUX CUCTUUKOB U UMITYJILCHOTO BBIXO/IA.

NmnynbcHbld BhIXOJA (MpeoOpa3oBaTelib HMMITYJIBCOB): YCTaHABJIMBAETCS Ha
MEXaHUYECKUN CUETUUK U TEHEPUPYET DIIEKTPUUECKHUE HMITYJIbChl, COOTBETCTBYIOIINE
Omnpe/ieIEeCHHOMY 00beMy TMpoTeKalwel BOJAbl (Hampumep, OJMH HUMIYJIbC Ha |
CTaHAapTU3UPOBAHHBIN O0BEM CTOKOB).

[IporpamMmmuoe oGecnedyeHue, cucTeMbl cOopa U 00pabOTKH AaHHBIX: YCTPOUCTBA,
MPUHUMAIOIIUE WMIYJIbCHBIE CUTHAJBl U COXPAHSIOIMIME JAaHHBIE O MOTPEOJICHUU BOJBI.
OGecneunBalOT nepeady JaHHBIX Ha IEHTPaIbHBIA CepBEp WU B OOJIaYHOE XPAHUIHUIIE
4yepe3 MPOBOJIHBIE WIIM OECIPOBOJHBIE CETH, C TOCJIEAYIONMUM BBIBOJIOM Ha WHTEPQENCh
BU3YaJIM3AlMK JJI1 OTOOPaKEHUS JAHHBIX B YJIOOHOM JIJIsl TTOJIb30BaTeNsl popMare, BKIKOYas
rpaduik U otueThl. [Ipy HEOOXOAMMOCTH OCHAIIAIOTCS CUCTEMaMM OIOBEIICHUS s
UH(QOpMHUPOBaHUS TOJIb30BaTEIEH O TMPEBBHINIEHUH HOPM BOJOMOTPEOJICHUS W/WIH
BO3HUKHOBEHUH ABAPUMHBIX CUTYaIlHM.

JIOCTUTHYTBIE SKOJIOTHYECKUE BEITOIBI
[ToTeHIManbHBIMU KOJOTHYECKUMHU BBITOJIAMU MPEACTABICHHON TEXHUKU SIBIISIOTCS
ABTOMATU3UPOBAHHBI MOHUTOPUHI PacXxoja BOJBI C BO3MOXHOCTHIO MOCIEAYIOIIETO
ONEPATUBHOTO BMEIIATEIbCTBA, KOPPEKTUPOBKM TEXHOJOTMUYECKOTO Mpolecca € IEIblo
ONTUMU3AIMU TOTPEOJICHUS FHEPTUH, PECYPCOCOEPEKEHHUS.

ABTOMaTHU3UPOBAHHBIE CUCTEMBI IOMOTAOT COKPATUTh HKCILUIYaTallMOHHBIE PACXO/bI 32
CUET TMOBBINIEHUS TOYHOCTU YydeTa U OBICTPOrO BBISBJICHUS YTEUEK WU
HECAHKIIMOHUPOBAHHOI'O MCTOJIb30BAHUS BOJIBI.

OKONOrHYECKNE MOKA3aTEIN U HKCILTyaTaliIOHHBIC JaHHBIC

[IpsAMBIX 3KOJIOTMYECKHUX NOKA3aTEJIEd MO IMPEACTABICHHOW TEXHUKE HE HMEETCH,

SIBJISIFOTCSL CPEJICTBAMU KOHTPOJIS pacxo/ia BOAbI (CTOYHBIX, TUTHEBBIX, OOOPOTHBIX U UHBIX).



OKCIulyaTallMOHHBIE TAHHBIE TI0 PACXOy 3JIEKTPUYECKON SHEPTUH 3aBUCAT OT KOMIUIEKTAllUN
ucnoisb3zyemoro obopyaosanust ACM u Bapeupytorcs ot 0,15 kBr*y.

Kpocc-memua 3¢ pexts

B 3aBHCHMOCTH OT UCIOJIB3yeMOr0 000PYI0BAaHUS 110 YUYETY CTOUHBIX BOJI MOTPEIIHOCTh
u3MepeHuit MoxeT ObITh 10 1 %. He 4yBCTBUTENBHBI K My3bIphKaM BO3yXa B )KUKOCTH.

ITpumermMoOCTD

OOuienpuMeHNMBI KO BCEM OTPACIISIM MPOMBIILIEHHOCTH C YY€TOM COOTBETCTBHS
cnienupuKaIuy BEIOpaHHOTO 000pyI0BaHUS (PU3UUYECKUM TTapaMeTpaM CTOYHBIX BO/I.

OKOHOMMKA

CToMMOCTB OJTHOM €MHULBI IPOMBIIIJIEHHOTO MEXAHUYECKOI0 CUETUYMKA C UMITYJIbCHBIM
BbIx0J10M cocTtaBisieT oT 250 000 tenre (3a 1 equuuiy, 0e3 ydyeTa CUCTEM KOMMYTAIlUH,
CepBEpHBIX M MHTEp(Peiica BU3yanu3auu), B 3aBUCUMOCTH OT 00BEMOB TPAHCIIOPTHPYEMON
CpeJlbl, MaTEPUAILHOTO MCIOJHEHUS M HMHBIX KpuTepueB. boiapmmHCTBO mprOOpOB yuera
BOJIbl UIMEIOT BO3MOKHOCTh MHTErPALUU C APYTUMHU CUCTEMaMU YIIPABIEHUS U y4eTa BOJ.

5.4.1.3. ABTOMaTH3HpPOBAHHEIE CHCTEMHI Y4€Ta BOJALI — M3MEPEHHE BOAOPOJHOTO
nokasareirt (pH) Box
pH-MeTpel HCONB3yIOTCA JUIsl U3MEPEHHsI BOJLOpoIHOro nokasarens (pH) pactBopos,
KOTOPBIM XapaKTepu3yeT aKTUBHOCTb HMOHOB BOJOpPOJiIa B KOHKPETHOW cpelle Ha HX
KHCJIOTHOCTb HJIU IIEJIOYHOCTb.
Texnmaeckoe onucanue
OCHOBHOM JaTYWK, U3MEPSAIONIMNA BOJOPOAHBIN IOKAa3aTelb BOJBI, COCTOUT H3
CTEKJISIHHOT'O AJIEKTPOJia U peepeHCcHOro 3ekTpoaa. PaboTa naturka ocHOBaHa Ha pa3HOCTH
MOTEHUHUAJIOB (JIEKTPOABMKYIAS CHJIa), KOTOpass oOpa3zyercs MeXIy 3JIEKTpoJaMu B
HCCIIEyEMOU cpelie.

MoHBI UMEIOT 3apsA U IIPU KOHTAKTE C aHAJIU3UPYEMOU Cpelod MPOUCXOAUT 3aMbIKaHUE
AIEKTPUYECKON LIETTH MEXKIY CPAaBHUTEIBHBIM M U3MEPUTENIBHBIM IEKTpoJaMu. Bo3HuKaeT
AJEKTPOABMIKYILAS CHUJIA, MOJA JEHCTBUEM KOTOPOW DIEKTPOHBI MEPEHOCATCS K
BCIIOMOTaTEIbHOMY 3JEKTpoAy. Tak Kak BHYTPU TPYOKH KOHLEHTpALHUs IOJIOKUTEIBHO
3apsDKEHHBIX HMOHOB BOJAOPOJA IIOCTOSHHAsA, TO JJEKTPOABMXKYIIAs CHJIA OTPAXKAECT
AKTUBHOCTb HOHOB BOJIOPO/Ia B UCCIENYEMOM Cpefie.

OcHoBy pabotsl pH-MeTpa cocraBnser ypaBHeHHe HepHcTa, KOTOpOe ONUCHIBAET CBSI3b
MEXAY MOTEHIMAIOM AJIEKTPOJa U KOHIIEHTPALME HOHOB BOAOPO/IA:

E = Eo + — Inay+q

E — n3MepeHHbI TOTeHIIHAT;
EQ — craHmapTHBIN IEKTPOAHBIN IOTEHIINA,
R — yHuBepcaiibHas ra3oBas IOCTOSTHHAS,



T — abcomtoTHas TemriepaTypa (B KeIbBUHAX);
N — YUCIIO MEePEHECEHHbIX 3IEKTPOHOB (s pH-MeTpa = 1, Tak Kak U3MEPSIOTCS UOHBI
BOJIOpPOAA);
F —nocrostnnas @apanes;
aH+ — akTUBHOCTH MOHOB BOJIOpOAA (MPONOPLUUOHAIbHA UX KOHLUEHTPAIUH).

o
o O Q "
] — monEIi mapHK H2 CTEKIa

2 — CTeKIAHHBIA 3TEKTPOT

3 — BEHYTpPEeHHHI KOHTAKTHEIH 37IeKTposT
4 — BCIOMOTATETEHEIH ATEKTPOT

Pucynok 5.32. [IpuHumn AeicTBUS JaTYMKOB U3MEPEHUS BOJIOpOAHOro nokaszatens (pH)
BOJI.

N3MepuTenbHbIN 3JIEKTPO]I pearupyeT Ha MOHBI Bojopoaa. M3roraBiauBaercs u3 crexia (
CTEKJIO HE BCTYIaeT B PEaKUUI0 C OOJIIIMHCTBOM cpef). V3MepuTenbHbIe 3JIEKTPOIbI
caenaHbl U3 OOPOCUIMKATHOTO CTEKJIA, KOTOPOE HE OOUTCS OKUCIUTENEH W SIBIISETCS
AIEKTPOIPOBOJIHUKOM.

WNHaukaTopHBINA 3J€KTPOI UMEET BUI TPYOKH C IIApUKOM Ha KoHLE. TpyOka HanonHseTcs
CMEChI0 XJIOpuJa cepeOpa M COJITHOM KHUCIOTh. B NaHHYIO0 CyCHEeH3WI0 MOMelleHa
cepeOpsiHasg TPOBOJIOKA, BBIMOJHSIONIAS POJIb 3yeKTpoda. B TpyOke mnepememaroTcs
ITOJIOKUTEIIBHO 3apsKEHHBIE HOHBI BOJIOPOIA.

BcnomorarenbHblid (MM 3J€KTPOJ CpaBHEHUs). B kopmyce siekTpoaa coaepKuTcs
pPTYyTHO-KaJloMeJieBasl macTa, KoTopas MoMellleHa B XJIOpUJ Kanus. PacTBop xyopuaa Kaius
BBITMIOJIHSIET POJIb MPOBOJAHUKA MEXIY HCCleayeMoi cpenoi u mactoil. Paboraer B mape ¢
VMHJAKATOPHBIM JJIEKTPOIOM.

CoBpemennsie pH-MeTpbl 0OBIUHO COBMENIAIOT B OJIHOM KOPITYCE€ M3MEpPUTEIIbHBIC U
BCIIOMOTATENbHBIE 3JIEKTPOJAbl. OJTO MO3BOJAET MPOU3BOAUTH HU3MEPEHUS OBICTPO, C
MHUHHUMAaJIbHBIMU MTOTPEIIHOCTAMM.

JOCTHTHYTBIC SKOJIOTHICCKHAE BEITOIBI

[ToTeHIManbHBIMU KOJOTMYECKUMHU BBITOJIAMU MPEACTABICHHON TEXHUKU SIBIISIOTCS
ABTOMATU3UPOBAHHBI MOHUTOPUHI KHUCIOTHOCTH BOJBI C BO3MOKHOCTBIO IMOCIIEIYIOIIETO



OTIEpaTUBHOI'O BMEIIATEIbCTBA/KOPPEKTUPOBKH TEXHOJOTMUECKOr0 Ipollecca C ILEJbIo
ONTUMM3ALUU NOTPEOICHUS SHEPTUH, PECYPCOCOEPEKEHNUS.

ABTOMaTU3UPOBAHHBIE CUCTEMBI OCYILECTBIISIIOT MOCTOSIHHBIN KOHTPOJIb Ka4eCTBA BOJIBI,
MO3BOJISIONIMNA ONEPaTUBHO pearupoBaTh Ha U3MEHEHHUs M MPElOTBpallaTh OTKIOHEHHS OT
3aJIaHHBIX [TApaMETPOB KaueCcTBa BO/I.

CoBpeMeHHBIE JAaTYMKUA M CUCTEMbI YIPABICHHUS 00ECIIEYMBAIOT BHICOKYIO TOUHOCTD
MU3MEPEHUN U CTaOMIIBHOCTH PabOTHI.

OKOJIOrHYECKHE MOKA3aTEeIA 1 SKCIUTyaTalTAOHHEIC JaHHBIC

[IpsAIMBIX PKOJOTMYECKHUX MTOKa3aTesel Mo MPeICTaBIEHHON TEXHUKE HE UMEETCS, TaK KaK
OHM SIBIISIFOTCSI CPEACTBAMU KOHTPOJIS KadecTBa BOABI (CTOYHBIX, MUTHEBBIX, 0OOPOTHBIX U
MHBIX). ODKCIUTyaTallMOHHBIE JAaHHBIE MO PAaCXOAy DJIEKTPUUYECKONW SHEPrUu 3aBUCIT OT
KOMIUICKTAIMM HUCIoiab3yemoro obopynoBanuss ACM u Bapepupyrorcs ot 0,35 xkBr*u.
[IpenMy1IecCTBEHHO pacXoJ AJIEKTPOIHEPTHH OTHECEH K OJIOKaM aHaiu3a, XpaHEHUs U
OTpakeHUsI UH()OPMALIMOHHBIX JAaHHBIX, a TAKKE CUCTEMAaM YIIPABJICHMUS.

Kpocc-memua 3¢ dexts

B 3aBHUCHMOCTH OT UCIIOJIB3yEMOr0 000PYIOBAHUS 110 YUYETY CTOYHBIX BOJI MOTPEIIHOCTh
U3MepeHuit MoxeT ObITh 10 1 %. He uyBCTBUTENBHBI K MTy3bIphKaM BO3yXa B KUIKOCTH.

IIpumermMocTh

OOmIenpuMEeHNMBI KO BCEM OTPACIISIM MPOMBIIIICHHOCTH C Y4€TOM COOTBETCTBHS
cnenuuKauy BBIOpaHHOTO 000py0BaHUS K (PU3NUECKUM MapaMeTpaM CTOYHBIX BOJI.

ABTOMaTHU3UPOBAHHBIE CUCTEMBI yUeTa BOAbI ¢ u3MepeHueM pH sSBISIOTCS HEOThEMIIEMOU
YacThI0 COBPEMEHHBIX TEXHOJIOTUN KOHTPOJISL U YIIPABIECHUS BOJHBIMHU PECYPCAMH.

Ha 351eKTpoABHKYILIYIO CHILy BIUSIET TEMIIEpaTypa UCCIEAYEMOU Cpebl, MO3TOMY s
MOJIyYEHHS] MAKCUMAIIBHO JIOCTOBEPHBIX JAHHBIX PEKOMEHIYETCS UCIOIb30BaTh BCTPOCHHBIE
TEPMOJATYUKHU 11 ABTOMATHYECKOW KOMIIEHCALIMHM, KOTOpPHIE MO3BOJIAIOT OTOOPa3UTh
yYpPOBEHb KHUCJIOTHOCTH C YYETOM TEMIlIepaTypbl W/WJIM C BO3MOXKHOCTBIO IepecdeTa
KHCIIOTHOCTH C y4€TOM HE0OXOIMMOM afanTally 1Mo TeMIeparype.

B03MOXHOCTH HHTETpALUU C IPYTUMH CUCTEMAMHU YIIPABICHUS U yUeTa.

OKOHOMMKA

B 3aBHCHMOCTH OT KOMILIEKTAIlMU, KOHCTPYKIMHU, TOYHOCTU U AUANa30HA U3MEPEHUMN
OpPUECHTHUPOBOYHAS CTOMMOCTh | matuumka pH cocraBiser mopsaka 64000 tenre. s
skcryataiiuun ACM HeoOXoauMo MOporpaMMHOE OOecleueHue, OPUEHTUPOBOUYHAS
CTOMMOCTH 1,2 MJTH. TEHI€ B 3aBUCUMOCTH OT BHIOPAHHBIX ITapaMETPOB.

[Ipu Hanuuuu B oOpasiie npumeceil MeMOpaHa 3JIEKTPO/Ia CPABHEHUS 3arpsI3HACTCS WIH
MOKPBIBAETCS OCAaJAKOM. B 0OBIYHOHM, HE OYEHb 3arpSA3HEHHOU cpefie NMPH HOPMAaJbHBIX
YCIIOBUSAX CPOK CITY>KObI TaTYMKA COCTABJISET OT IECTH MECSIEB J0 IBYX JIET.

5.4.1.4. ABTOMaTH3MPOBaHHEIE CHCTEMEI ydeTa BOJEI — H3MEPEHHE AIIEKTPOIPOBOHOCTH

ABTOMAaTU3UPOBAHHBIE CHCTEMBl y4eTa BOJbI, HMCIOJB3YIOIINE HU3MEpEHUE
ANEKTPONPOBOAHOCTH, MPETHA3ZHAUEHBI JUIsI KOHTPOJISL KauecTBa BOJBI ITyTEM OIpPEACIICHHUS



KOHIICHTPAllUU PACTBOPEHHBIX MOHOB. M3MepeHue JIeKTPONpOBOAHOCTH OCYIIECTBIISIETCS
QJICKTPOAHBIMHN JaTYNKAMU N UHAYKTUBHBIMHA JaTYHKaMU.
5.4.1.4.1. ABTOMaTH3HMpPOBaHHBIE CHCTEMHl Yyd€Ta BOJHl — H3MEPEHHUE
3JIEKTPONPOBOAHOCTH INEKTPOJHBIMY JaTIUKAMH
DNEeKTpOAHbIE NATYUKU BKJIIOYAIOT Hapy 3JEKTPOJOB, MEKIY KOTOPBIMU H3MEPSAETCS
AIIEKTPUUYECKOE CONIPOTUBIICHUE PACTBOPA.
Texamaeckoe onmcanue
JlaTauK 2JIEKTPONPOBOJHOCTH COJIEPKUT JIBa DJICKTPOJIa, MEXKIY KOTOPBIMHU
MPOMYCKaeTCsl HEOOJIbIION MEPEMEHHBIN TOK. DJIEKTPUUYECKOE COMTPOTUBIICHNE BOJIBI 3aBUCUT
OT KOHLOCHTpAIINHN paCTBOPCHHBIX MOHOB: YCM 6OJ'II>I]IC HOHOB, TCM BBIIIC IIPOBOANMOCTL U
HUXKE COMPOTHBIICHHE.

KoHgykToMeTp perucTpupyer COpOTUBIICHHE PacTBOPa U MPeoOpa3yeT ero B 3HaYCHUE
AIIEKTPOIIPOBOIHOCTH, OIpeensieMoe 1o ¢hopmylie:

k=1RxK;

e

R — m3MepeHHoe CONpOTHUBIICHHE,

K — KOHCTaHTa STYE€MKH, 3aBUCAIIAsE OT TEOMETPUM SJIIEKTPOIOB.

JOCTUTHYTBI® SKOJIOTHIECKHAE BEITOIBI

HOTCHI_II/IaJ'IBHBIMI/I 3KOJIOI'NMYE€CKUMHU BbBITOJaMU HpeHCTaBHeHHOﬁ TEXHUKHN ABJIAIOTCA
aBTOMAaTHU3UPOBAHHBIN MOHUTOPHUHI JJICKTPOINPOBOJHOCTH BOJBI, BOJHBIX PACTBOPOB C
BO3MOXHOCTBIO  TOCJEIYIONIETO  OMEPAaTHBHOTO  BMENIATEIbCTBA/KOPPEKTUPOBKHU
TEXHOJOTHUYECKOT0 Tpollecca ¢ IeJdbl0 ONTUMHU3AIMU TOTPEOJICHUsS] DJHEpPrHHu,
pecypcocOepexeHus.

ABTOMaTI/IBI/IpOBaHHLIe CUCTCMBI OCYIICCTBIIAIOT MOCTOSTHHBIN KOHTPOJIb Ka4CCTBa BOJIBI,
4dTO ITO3BOJIACT OIICPATUBHO p€arupoBaTb Ha USMCHCHUA W MPCAOTBpAIllaTb OTKIIOHCHUS OT
3/TaHHBIX ITApaMETPOB KaueCTBA BO/I.

OKONOrHYecKre MoKa3aTen U HKCILTyaTaiOHHEIC JaHHBIC

[IpsAMBIX 3KOJIOTMYECKHX ITOKA3aTeJIed MO MPEACTABICHHONW TEXHUKE HE HMEETCS,
SIBJISIFOTCSI CPEACTBAMM KOHTPOJIS Ka4eCcTBa BOABI (CTOYHBIX, MUTHEBBIX, 0OOPOTHBIX U UHBIX).
9KCHHyaTaHI/IOHHBIC JaHHBIC 110 pacxoay BHCKTquCCKOﬁ 9HCPIruM 3aBUCAT OT KOMIIJICKTAIIUH
ucroibzyemoro ooopyaoBanus ACM. [IpenmyiiecTBEHHO pacxo/1 MIEKTPOIHEPTUH OTHECEH
K OJIoOKaM aHalIn34a, XpaHCHUA U OTPAKCHHUA I/IH(pOpMaI_II/IOHHBIX JAaHHBIX, a TAKXKEC CUCTEMaM
yIIpaBJICHUA.

Kpocc-memua 3 pextsr

HeoOxonum kadecTBEHHBIN MOA00p MOTPYKHBIX JIEKTPOJOB, B 3aBUCHMOCTH OT
UCCJIEYEeMOM Cpeibl MOT'YT 0OpPa30BBIBATHCS HAJETHI U 3arpsi3HEHUE AJIEKTPOOB, YTO MOXKET
IIOBJIMATH HA TOYHOCTbD HBMCPCHHﬁ.

ITpumermMOCTD



OOuIenpuMeHNUMBI KO BCEM OTPACIISIM MPOMBIILIICHHOCTH C Y4€TOM COOTBETCTBHS
cnenuuKauy BBIOpaHHOTO 000pyA0BaHUs (PU3UUECKUM MapaMeTpaM CTOYHBIX BO/I.

ABTOMAaTU3UPOBAHHBIE CUCTEMBI yueTa BOJbI C U3MEPEHHEM BJIECKTPOIPOBOJHOCTH
SIBJISIFOTCS HEOTHEMJIEMOW YacCThI0 COBPEMEHHBIX TEXHOJOTHH KOHTPOJIS W YNpaBICHUS
BOJITHBIMU PECYpCaMH.

Crynenuateie nipeaensl uamMmepenus MoryT 06Tk oT 0,01 MxCwm/cm 10 2 000 MCwm/cMm.
MatepuanomM 3JI€KTpoda MOXKET ObITh  HEpXaBelollas CcTaldb, NJIacTHK  (
nonudytunentepedranar). Ecium amanason umsmepeHuss noxoaut no 9999 mCwm/cm, TO
HeoOxoauMo paccmoTpeTh nonudpenmwieHcyabpun (IIDC), rpadut, nmomroxcumeTtusneH (
I[IOM).

OKOHOMMKA

B 3aBUCMMOCTH OT KOMIUJIEKTallUU, KOHCTPYKIIMHU, TOUHOCTH U JHaNa30Ha U3MEPEHUN
OpPUEHTHUPOBOYHAS CTOUMOCTh KOMIUIEKTALMU JATYMKA JIEKTPOIPOBOJIHOCTH BOJ CO IMIKAPOM
yIpaBlieHUsl (apXuBalys NaHHBIX, Nepegayud uHPopmanuu Ha TeaedoH, MOAKIIOUECHUE K
cucteMe) coctaBisgeT mopsaka 1,8 muH. TeHre (mo meHam 2024 T.) ¢ BO3MOXHOCTBIO
JOYKOMIUIEKTAIIMU UHBIMHU JaTYMKaMH (TeMIepaTypbl, CKOPOCTH MTOTOKA U UHBIM).

CroumocTs 1 gaTumka 3neKTporpoBoAHOCTH cocTasiseT nopsiaka 220 000 tenre.

5.4.1.4.2. ABTOMaTH3HpPOBaHHBIE CHCTEMBI y9€Ta BOJAHl — H3MEPEHHUE
3JIEKTPONPOBOAHOCTH HHAYKTHBHEIMH JaTIAKaMH
NHnyKTUBHBIE AATYUMKH MCIOJIB3YIOT 3JEKTPOMArHUTHOE MOJIe I M3MEpeHus

MIPOBOJAMMOCTH BOJIBI O€3 IPSIMOTO KOHTAKTA C AIEKTPOJAAMHU.

Texamgeckoe onvcanue

B ciiyuae uHIyKTUBHOTO M3MEPEHUS SIEKTPOIPOBOAUMOCTH NIEPBUYHAS KATYyIIIKa CO3/1aeT
EepEeMEHHOE MarHUTHOE I0JIe, YTO CO3JaeT JJIEKTPUUYECKHM TOK B paboueit cpepe. ITo
MPUBOJUT KATUOHBI U aHUOHBI B U3MEPSIEMOMN KUIKOCTH B JIBUKEHHUE U YEPE3 KUIKOCTh
MIPOXOJUT NIEPEMEHHBIN TOK.
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Pucynok 5.33. MarnuTHoe nosje npu cpabaTblBaHUU B MPOIIECCE MPOTOYHOTO aHAIM3A.
JIaHHBIM TOK CO3Ja€T MEPEMEHHOE MArHUTHOE I0JI€ B IMPUEMHOM KaTylIKe.
NHAYyKUMOHHBIN TOK, CO3/1aBA€MbIl B KATYIIKE, U3MEPSAECTCSA AJIECKTPOHHBIM MOIYJIEM M
UCIIOJIB3YETCs 1JI1 BBIUUCICHUS TPOBOJIUMOCTH.
JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI
[ToTeHIManbHBIMU SKOJOTHYECKUMHU BBITOJIAMU MPEACTABICHHON TEXHUKU SIBIISIOTCS
aBTOMATH3UPOBAHHBIA MOHUTOPHUHT JJIEKTPONPOBOJHOCTH BOJBI/BOAHBIX PACTBOPOB C
BO3MOXHOCTBIO  MOCJHEIYIOIIEr0  OMNEpPaTUBHOTO  BMEMIATEIbCTBA/KOPPEKTUPOBKHU
TEXHOJIOTUYECKOTO Tpollecca C TMeIb0 ONTUMH3AIMA TOTPEOJICHUS DHEPTHH,
pecypcocOepexeHus.

ABTOMaTU3UPOBAHHBIE CUCTEMBI OCYILECTBIISIIOT MOCTOSIHHBIN KOHTPOJIb Ka4eCTBA BOJIBI,
YTO MO3BOJISIET ONEPATUBHO PEArupoBaTh HA U3MEHEHUS] U MPEAOTBpAIIaTh OTKIOHEHUS OT
3aJIaHHBIX [TApPaMETPOB KaueCcTBa BO/I.

OKOJIOrHIECKHe MOKA3aTeIh 1 SKCIUTyaTalTHOHHEIC JaHHBIC

[IpsAMBIX PKOJTOTHUUECKUX MTOKa3aTeseH Mo MpeACTaBIeHHON TEXHUKE HE UMEETCs, TaK KakK
OHH SIBIISIIOTCSI CPEACTBAMU KOHTPOJIS KauecTBa BOABI (CTOYHBIX, MUTHEBBIX, 0OOPOTHBIX U
WHBIX). DKCIUTyaTallUOHHBIE JaHHBIE MO PACXOAy DJIEKTPUUECKOW SHEPTHUU 3aBUCAT OT
KOMIUIEKTAIlMU HCcTHoJib3yemoro obopynaoBanuss ACM u MoryT ObiTh oT 1,2 kBT*u.
[IpenMylIecCTBEHHO pacXo] AJNEKTPOIHEPTHH OTHECEH K OJIOKaM aHaiu3a, XpaHEHUs U
OTpaKeHUSI UH(OOPMALIMOHHBIX JAHHBIX, & TAK)KE CUCTEMBI YIPABICHUSI.

Her orpanuyenuii st BHICOKMX 3HaYEHUN TPOBOJUMOCTH 32 cUeT d(PdeKTa nosisipusanuu
. HeuyBCTBUTENBHOCTD K 3arpsI3HEHUIO.

Kpocc-memua 3¢ ekt

OTCyTCTBYIOT.



IIpumerMMOCTD

OO01enpruMeHUMBl KO BCEM OTPaCisM MPOMBIIIJIEHHOCTH C YY€TOM COOTBETCTBUS
cnierupuKaIuy BEIOpaHHOTO 000pyI0BaHUS (PU3UYECKUM TTapaMeTpaM CTOYHBIX BO/I.

ABTOMAaTHU3UPOBAHHBIE CUCTEMBI yueTa BOJbI C U3MEPEHHEM 3JIEKTPONPOBOIHOCTU
SBJISIIOTCS HEOTHEMJIEMOUW YacThl0 COBPEMEHHBIX TEXHOJIOTHH KOHTPOJISI M YIPABICHUS
BOJIHBIMHU PECYpCaMH.

B03MOXHOCTH UHTETpAIIMU C IPYTUMH CUCTEMaMH YIIPABIICHUS U yUeTa.
OKOHOMMKA

CtouMOCTb OJHOM eMUHUIIBI UHAYKTUBHOTO natuuka — oT 40 000 tenre (0e3 yuera
CUCTEM KOMMYTAIIH, CEPBEPHBIX U MHTepdelica BU3yalnu3airn), B 3aBUCUMOCTH OT 00bEMOB
TPAHCIIOPTUPYEMOI Cpe/ibl, MAaTEpUAILHOTO UCTIOJHEHHS U UHBIX KpuTepueB. Bo3MoKHOCTH
WHTETPAIAA C APYTUMHU CUCTEMaMU YIIPABIICHUS U ydeTa BOJ.

5.4.1.5. ABTOMaTH3HPOBAHHEIE CHCTEMEI Y9€Ta BOABI — H3MEPEHHE MyTHOCTH

ABTOMAaTH3UPOBAHHBIE CUCTEMBI Y4YE€Ta BOJIbl, UCTIOJIB3YIOIINE U3MEPEHUE MYTHOCTH,

IpeHa3HA4YeHbI JJI1 KOHTPOJIA KaueCcTBa BOJIbI, OMPEIeIisis MPUCYTCTBUE B3BEIICHHBIX YaCTHUII

MyTHOCTh BOJBI SIBJISIETCS OJHUM M3 BaXHbIX IOKa3aTesel, HCIOJIb3yEeMbIX B
BOJIOOYMCTHBIX YCTAaHOBKAaX, MPOMBIIIJIEHHOCTH, CEIbCKOM XO3SICTBE U 3KOJIOTHYECKOM
MOHUTOPHUHTE BOJ,.

CylecTByeT 1Ba OCHOBHBIX KOJIMYECTBEHHBIX METOJIa C UCIOJIb30BAHUEM ONTHYECKHUX
TypOUIUMETPOB U HEPEIIOMETPUUHU:

1) u3Mepenune paccesHHOTO U3IIYYEHHS, KOTOPOE MPUMEHSETCA sl BOABI C HU3KOU
CTENEHBI0O MYTHOCTH (Hampumep, MuTheBas BoAa). Pe3ynbratr usmepeHus MyTHOCTHU 110 STOMY
METOJly BbIpaxkaeTcs B HedemoMerpuueckux eaunuiax no ¢popmasuny (FNU), pe3ynbTaThl
o0ObryHO HaxoxasaTcs B mpeaenax ot 0 1o 40 FNU. B 3aBucumMocT# OT KOHCTPYKIIMH MTpUOOpa
JAHHBIA METOJ] MOXKET TaKKe MPUMEHSITHCS JJISl BOJBI C BBICOKOUW CTENEHbIO MyTHOCTH;

2) u3MepeHue ocinabieHus] TOTOKa U3TyuyeHUs. ABTOMATH3UPOBAHHBIE CUCTEMBI y4eTa
BO/IbI, HCIIOJIB3YIOIIME U3MEPEHUE MYTHOCTH JJISI BOJIBI C BBICOKOW CTEMEHBIO MYTHOCTH (
HaIrpuMep, CTOYHBIE WM 3arpsi3HEHHBIE BOJbI). Pe3ynbTaT u3mMepeHus MyTHOCTH MO JaHHOMY
METOJy BhIpakaeTcs B eAuHHUIaX ociabnenus nmo gopmaszuny (FAU), pe3ynbTarsl 0OBIYHO
Haxozarcs B npenenax ot 40 FAU no 4000 FAU [30].

N3mepenrie MyTHOCTH — 3TO HE MPSIMOE ONpeIeJICHUE KOJIMYECTBA B3BECH B JKUJKOCTH, a
M3MEpEHUE BEIMUMHbBI PACCEMBAHUS CBETAa HAa B3BEIIIEHHBIX YaCTHUIIAX.

N3mepenue MyTHOCTH C UCIIOJIb30BAHHEM MeToaa HehEeTOMETPUH PACIPOCTPAHEHO U
AKTHUBHO BHEJIPEHO BO MHOTHX OTPAC/ISX MPOMBIIUICHHOCTH.

5.4.1.5.1. ABToMaTH3UPOBAaHHEIE CHCTEMBI Y4E€Ta BOJAK — H3MEPEHHE MYTHOCTH C
HCIIOJIb30BaHUEM ONTUIECKUX TYpOuaumeTpoB (horomerp)

TexHmIecKOE omMcaHue
B cranpgapTHON KOMIUIEKTalMU TYpOUIMMETPBI COCTOSAT M3 KOPITyca; J1aTuHKa;
AJIEKTPOHHON CXEMbl C MHUKPOKOHTPOJUIEpPOM, oOecrneuuBarolieii usmepenue (HOHOBOM



OCBELIEHHOCTH M OIPEJEICHWE MYTHOCTH IIPH BBIIIOJIHEHHHM SKCIEPUMEHTA; IIJIAThI
yIpaBiieHUs] 1 00pabOTKM CUTHAIOB C MHAMKATOPOM; OaTtapeu nmuTaHus U (OTONPUEMHHUKOB,
KOTOpBIE pa3MemiaroTcs Ha natyuke. [lepBoiil poTonmprueMHUK HAa OCH IEUCTBUS U3TydaTess
npelHa3HauYeH JJIs YJIaBIMBaHUs cIab0ro U3ay4yeHus, BTOPOil OTONMPUEMHUK — /ISl 3aXBaTa
PacCesHHOTO.

JlaTuyuk (UKCUpPYET MOKa3aHHs MO CBETONOIIOTUTEILHOW, CBETOMPOMYCKHOW U
CBETOPACCEUBAIOLIEH CITOCOOHOCTSAM, MPEAOCTABIISAA MOJIB30BATEIIO MOJHYI0 HHPOPMALIUIO O
MYTHOCTH XKHUJKOCTH.

90° garaux
Jlatauk npamoro
Jarqux MOHHTOpPA Haraux obparsoro pacceaHus
(TOIBKO CEeTOAHOHBIH) pacceaHHA -

Jaraux

(1 ' l MPOXOAAMIETO
cBeTa

Jlamma aim
CBETOAHOA
(ISO 7027) OobnekTHe

Pucynok 5.34. [Ipuniun n1eicTBUs ONTHYECKUX TypOUIUMETpoB (hoTomMeTp).

HcTouHMK cBeTa HampaBisieT JIyd Ha BOAHBIA 00paszel, HaxXOMAIIUWCS B KIOBETE.
CBeTOBOM JIy4 IPOXOJUT Yepe3 BONY, CTATKUBASICH C B3BEIICHHBIMU YacTULIaMH. YacTUIbl B
BOJIC pPAacCEMBAIOT MAJarOUIMid CBET BO Bcex HampabieHusx. [latuuk (doromerexTop),
pacnoyioxkeHHbI o yriioM 90 rpaaycoB K UCTOUYHUKY CBETa, (PUKCUPYET MHTEHCUBHOCTD
PAacCEesTHHOTO CBETA.

JlaTyuk, pacrnoyioKEHHbI HANPOTUB MCTOYHUKA CBETA, U3MEPSET MHTEHCHUBHOCTH
npoxonsiiero cgera. Yem Oouibllle YacTHI[ B BOJE, TEM MEHBIIE CBETa JOCTUTAET 3TOTO
JaT4uKa, 4acTh CBETa PACCEMBACTCSI UJIHU MOIJIOIAETCS YaCTULIAMH.

DNEeKTpOHHBIN OJIOK 00pabOTKM JTaHHBIX AHAIU3UPYET CUTHAIbI, MOJYYEHHBIE OT
($OTOIETEKTOPOB, U MpeoOpa3syeT MX B 3HAUEHUsS MYTHOCTH, BbIpaxkeHHble B NTU (
Nephelometric Turbidity Units) unu FNU (Formazin Nephelometric Units).

JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOIBI
[ToTeHUManbHBIMU 3KOJIOTUYECKUMH BBITOJJAMU MPEICTABICHHON TEXHUKU SIBISIOTCS
aBTOMATU3UPOBAHHBIII MOHUTOPUHI MYTHOCTH BOJIbI/BOJIHBIX PAacTBOPOB C BO3MOXKHOCTBIO
MOCJIEAYIOUIETO ONEPAaTUBHOIO BMELIATENIbCTBA/KOPPEKTUPOBKY TEXHOIOIMUECKOT0 IIpoLecca
C LIETBI0 ONTUMHU3AIIMH PECYPCOCOCPEKEHHUS.



ABTOMaTHU3UPOBAHHBIE CUCTEMBI OCYILECTBIISIIOT MOCTOSIHHBIN KOHTPOJIb Ka4eCTBA BOJIBI,
YTO TMO3BOJIAECT ONMEPATUBHO pEarupoBaTh HAa U3MEHEHUsI U MPEAOTBpaIlaTh OTKIOHEHUS OT
3a/IaHHBIX [MAPaMETPOB KAYECTBA BO/I.

OKONOrHYecKre moKa3aTei U HKCILTyaTaiOHHEIC JaHHBIC

[IpsAMBIX 3KOJIOTMYECKHUX MOKA3aTEJIEd MO MPEACTABICHHOW TEXHUKE HE HMMEETCH,
SBJISIFOTCSI CPEJICTBAMH KOHTPOJISI KAYECTBA BOJIbI (CTOYHBIX, TUTHEBBIX, 0OOPOTHBIX U UHBIX).
B kauecTBe MCTOYHUKA U3JIYUYECHHUS MOXKET UCIOJIb30BATHCA JA3€PHBIA CBETOIMUO] C
JUTMHHOW BOJTHBI 880 HM (0TcedyeHue Mo MyTHOCTH) U 430 HM (OTCeYeHHUE TIO IIBETHOCTH ), YTO
obecrieynBaeT camMoe HHU3KOe MOTPeOJICHUE FIEKTPOIHEPTUU U YPE3BBIYAWHO JIUTEIHHBIN
CPOK cITy>k0bI camoro uctoynuka (6omuee 10 ner).
HexoTtopeie TypOMAMMETpHl OCHAIEHBI TEPMOJATUYMKAMU JJISI aBTOMAaTHYECKOU
TeMIEPaTypHON KOMIIEHCAIINH, TaK KaK TeMIIEpaTypa MOKET BIUSATh HAa TTOKa3aHUS MYTHOCTH

Kpocc-memua 3¢ ekt
OTCyTCTBYIOT.
IIpumerMocCTD
OO01menpruMeHUMBbI KO BCEM OTPACIISAM MPOMBIIIIEHHOCTH, BO MHOTHX 00JIaCTAX HAayKH, B
UCCIIEIOBAHUIX, C YYETOM COOTBETCTBHS CHEUM(PUKAIUU BBIOPAHHOTO O0OpPYIAOBaHUS
(GU3UYECKUM TMapaMeTpaM CTOYHBIX BOJA. OHHM HEOOXOIWMBI JJIS OMPENCIICHHS CTETCHU
MYTHOCTHU KaK MUTHEBOM BOJIbI, TAK U PA3JIMYHBIX PACTBOPOB U KUIAKOCTEH.
ABTOMAaTU3UPOBAHHBIE CUCTEMBI yU€Ta BOJIbI C U3MEPEHUEM MYTHOCTH BOJIbI SIBJISIFOTCS
HEOTHEMJIEMON YaCThIO COBPEMEHHBIX TEXHOJOTHI KOHTPOJISI M YNpPaBJICHUS BOJHBIMU
pecypcamu.
CoBpemeHHbIe POTOMETPHI MO3BOJISIOT PabOTATh B AKCTPEMATIBLHBIX YCIOBHUSX.
B03M0XHOCTH UHTErpAIUU C APYTUMU CUCTEMaMU YIIPaBICHUS U yUeTa.
OKOHOMMKA
CrouMocTh OAHOW enUHULIBI AaTuuka TypOouaumerpa — ot 1 200 000 Tenre (c
uHTep(deiicoM BU3yanu3aluu), B 3aBUCUMOCTH OT OOBEMOB TPAHCHIOPTUPYEMOH CpEIHI,
MaTepUaJIbHOrO0 HCIOJHEHUS U HHBIX KpUTepueB. MIMeeT BO3MOXKHOCTH WHTErpaluu ¢
JIPYTUMH CUCTEMaMHU YIIPABIICHUS U yueTa BO/I.
5.4.2. ABTOMaTU3HUPOBAHHEIE CHCTEMBI y49€Ta BOABl — OIPEACICHAE Kad9eCTBEHHBIX
IIOKa3aTelei BOABI
Jlns onpeneneHnsi Ka4eCTBEHHBIX MOKa3aTesiel (KOHIIEHTPAUU 3arpA3HSIONINX BEIIECTB)
B BOJHBIX U JPYTUX PACTBOpax MPEUMYIIECTBEHHO UCTOJb3yEeTCs (POTOKOJIOPUMETPUUECKUI
aHaJu3.
Texamgaeckoe onvcanue
[Mpunnun paboThl (HOTOKOTOPUMETPUUYECKOrO aHAIM3a OCHOBAH HAa H3MEPEHUU
MHTEHCUBHOCTU CBETa, MPOXOAIIEr0 Yepe3 HUCCIeayeMyI0 BOIHYIO cpeay. B ocHoBe
(GOTOKOTOPUMETPUYECKOTO  aHaldu3a  3aJ0KEHO  M30MpaTelbHOE  IMOTJIOLIEHUE



AIEKTPOMArHUTHBIX H3IYUYCHHH Pa3IMYHBIX YYaCTKOB CIIEKTpa aTOMOM, HMOHOM W/WIIA
MOJIEKYJIOW aHAJIM3UPYEMOTO BEILIECTBA.

[Tornomasi KkBaHT CBeTa, MOH, aTOM HWJIM MOJIEKyJia TEpeXoasIT B Oojee BBICOKOE
sHepreTuueckoe coctosinue. [lepexo ¢ OCHOBHOro, HEBO3OYKJICHHOTO YpOBHSI Ha Oosee
BBICOKHE W BO30YK/IEHHBIC YPOBHH. DJIEKTPOMATrHUTHBIE TTEPEXO/IbI BBI3BIBAIOT TIOSIBJICHUE B
CIIEKTpax IMOIJIOMIAIIUX YaCTUL] CTPOTO OINPEAEIIEHHBIX IT0JI0C MOIVIOLIEHUs, OCHOBAHHBIX
HAa NOPONOPUHOHAIBHOW 3aBUCUMOCTH MEXIY CBETOIOTJIOMIEHHEM W KOHIIEHTpAalUuen
MOIJIOLIAIOIIETO BELIECTBA.

JIaHHBIM METOJ IIHUPOKO HCIOJB3YETCA I KOJIUYECTBEHHOTO OIPENECICHUS
KOHIICHTPAIIMU ONPENICTICHHBIX BeIIecTB B pacTBope. OCHOBHBIC ATAIbl U MIPUHITUIIBI pa0OTHI
(hOTOKOTOPUMETPUUECKOTO aHaJN3a:

OcHOBHBIC MPUHIIUTIBI (HOTOKOJIOPUMETPUUECKOTO aHATIM3a OCHOBBIBAIOTCS Ha abcopOmmu
cBeTa u Ha pusznueckoM 3akoHe bepa- byrepa JlamGepra, BeipakeHHOM B (popmyie:

D=exCxl;

rjae:

D — ontudeckas mioTHOCTh (abcopOuust A);

€ — [10Ka3aTelib MOMJIOLIEHHS] BOAHOTO pacTBOpa (yAEIbHBIN U MOJISIPHBIN);

C — KOHIIEHTpalHus pacTBOpa;

[ — TOJIIIIMHA CJIOS BEIIECTBA, CM.

AGcopb1us cBeTa — 4acTh CBETa, MPOXOIAIIETO Yepe3 BOAHBIN pacTBOP, COJEPIKAIIUI
3arpsI3HSIONIEE BEUIECTBO, MOTJIOMIAETCS MOJIEKYJIaMU 3TOro BeniecTtBa. VMIHTEHCUBHOCTH
MOIJIONICHUS 3aBUCUT OT KOHLEHTPAIMU BENIECTBA U JJIMHBI BOJIHBI CBETA.

3akoH bepa-JlamOepTa onuchIBaeT KOJIMYECTBEHHOE COOTHOIICHHE MEX Ty TTOTIIOMIEHHON
CBETOBOM MHTEHCHUBHOCTHIO U KOHLIEHTPAILUEN pacTBOpa.

B Hacrosiee BpeMs nmpodeccuoHanbHbIe aHATU3aTOPhl KAa4eCTBA BOJBI TIPEICTABIISIIOT
co0ol yHUBepcaJbHbIe MHOTOIapaMeTPUUYECKUe U3MEPUTENH, BKIIOYAtoNIue B cedst Habop
JATYUKOB JIJI1 KOHTPOJISI BCEX OCHOBHBIX TAPAMETPOB BOJOEMA.




Pucynok 5.35. IIpumep yHUBEPCAIBHOTO MHOTOIIAPAMETPUYECKOTO JaTYUKA.

JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOJIBI

[ToTeHIManbHBIMU AKOJOTHYECKUMHU BBITOJIAMU MPEACTABICHHON TEXHUKHU SIBJISIOTCS
aBTOMATHU3UPOBAHHBIA MOHUTOPUHT KAa4eCTBA BOJBI/BOJHBIX PACTBOPOB C BO3MOXKHOCTHIO
MOCJIEYIONIET0 ONEePaTUBHOIO BMEIIATENIbCTBA/KOPPEKTUPOBKH TEXHOIOTHYECKOTO Mpoliecca
C IEJBI0 ONITUMU3AINHI PECYPCOCOEPEKEHUS.

ABTOMaTHU3UPOBAHHBIE CUCTEMBI OCYILECTBIISIIOT MOCTOSIHHBIN KOHTPOJIb Ka4€CTBA BOJIBI,
YTO MO3BOJISECT ONEPATUBHO pEarupoBaTh HAa U3MEHEHUs] U MPEAOTBpaIiaTh OTKIOHEHUS OT
3a/IaHHBIX [MAPAMETPOB KAYECTBA BO/I.

OKONOrHYecKre MoKa3aTen U HKCILTyaTaiOHHEIC JaHHBIC

[IpsIMBIX 3KOJIOTMYECKUX MTOKA3ATENEN 10 MPEICTABIICHHON TEXHUKE HE UMEETCS, TAK KaK
OHM SIBIISIFOTCSI CPEACTBAMU KOHTPOJS KauecTBa BOABI (CTOYHBIX, MUTHEBBIX, 0OOPOTHBIX U
WHBIX).

B kadecTBe MCTOYHMKA HU3IYyUYEHUS MOXKET HCIOJIB30BATHCS JA3EPHBIA CBETOAUOL,
AJEKTPOMArHUTHBIE M3JIyYaTesil U MHOE, YTO 00ECIEeUMBaeT CaMO€ HU3KOEe MOTpedseHue
AIEKTPOIHEPTUH.

Bricokass 4yBCTBUTENBHOCTH IO3BOJISIET OMPENENIATh HU3KHE KOHICHTpaIUU
3arps3HAOMMX BemecTB. OOecreyeHrne TOYHBIX W BOCIPOM3BOJUMBIC PE3YIbTATHI TPH
PaBUIbHOU KaJIMOPOBKE.

Kpocc-memua 3¢ dpextsr

OTCyTCTBYIOT.

IIpumMerMOCTD

DOTOKOJIOPUMETPUUECKUN aHAIN3 MIUPOKO UCIIOIB3YETCS I ONPEACICHUs U aHaIu3a
MHOKECTBAa XUMHMYECKUX COCIUHEHUM Oaromapsi €ro TOYHOCTH U YyBCTBUTEIHHOCTH.
IlepedyeHb OCHOBHBIX 3arpsi3HSIONIMX BEIIECTB, KOHUEHTPALIMU KOTOPBIX OMPEAEISIOTCS C
nomoIeio dpotokonopumerpuueckoro anaimza: Cl, NO, NO, PO?, NH, uetHocTh BOJIbI, Fe,
Mn, Cu, Cr u ero Tokcuunbie ¢popMbl (Hampumep, xpoma(VI)), dropuasi, HeHOTBI, THAHUIBI,
cylnbuabl, MUHEpaIu3alus (cojiecoAepkaHue), MecTUlUIbl U repounuas, Opranndeckue
BemectBa: oomuid yraepona, XIIK u BIIK.

@OTOKOJIOPUMETPUUECKUN aHAIN3 ABISETCA BaJKHBIM MHCTPYMEHTOM B MOHUTOPHUHIE U
KOHTPOJIE Ka4eCTBa BOJbI, a TAKXKE B JAPYTUX 00JACTAX, T/ie TpeOyeTcss TOUHOE U OBICTPOE
onpeeNIeHHe KOHIEHTPAUKA Pa3IMUHbIX 3arPsI3HSIONINX BEILIECTB.

OO6mienpuMeHUMBI KO BCEM OTPACIsiM MPOMBIIIUICHHOCTH, BO MHOTHUX 00JIACTSX HAYKH, B
HCCIICIOBAHUSX, C YYETOM COOTBETCTBHS CHEUH(PUKAIIUU BBHIOPAHHOTO OOOPYIOBAHUS
(buU3MYEeCKUM NapaMeTpaM CTOYHBIX BOJI.

B03MOXHOCTH UHTETpAlMU C IPYTUMH CUCTEMAaMHU YIIPABICHUS U yUeTa.

OKOHOMMKA



CroumocTts ¢ Moaynamu okosio 100 muiH. TeHre. 1o KoHTpodab pH, naBieHus B
TpyOOIIpOBOJIe, pacxojia BOJbI, TEMIEPATypbl, MapKEPHbIX BEHIECTB 2 €. JaTYUKOB.
AHanu3aTop M3MEPEHHN HUTPAT-MOHOB, OH MpPEJHA3HAYEH IS ABTOMATU3UPOBAHHBIX
U3MEPEHU aMMOHHUIHOTO a30T; aHajJu3aTop Il M3MEpPEHHUS MacCOBOM KOHILIEHTPAalWH,
¢dochaT-noHOB; aHATU3ATOP 71T ABTOMATU3UPOBAHHBIX U3MEPEHUN MacCOBOU KOHIICHTPAIHH
He(TEMPOIyKTOB B MIPUPOIHBIX U MPOMBIIIEHHBIX Bojax, u3mepenust XI1K u myTHOCTH.

5.5. JIncTaHIMOHHBIC METOIBI H3MEPCHUA

5.5.1. Oorrrgeckoe AUCTaHIIMOHHOE 30HIUPOBAHNE

Texamgeckoe onucanue

MeTo ONTHYECKOT0 TUCTAHITMOHHOTO 30HaupoBaHus (ORS) — 310 0cOOBINM THIT METOIOB
JTUCTAHIIMOHHOTO M3MEPEHUs, KOTOPOE MPOBOJIUTCS BIAIW OT TOYKH WJIM 00JacTH, TAe
MIPOUCXOUT BHIOPOC 3arpsI3HSIONIETO BemecTBa. JlaHHBIE METOIBI H3MEPSIOT KOHIICHTPAITUIO
3arpsA3HUTEINICH BO3/1yXa HA OCHOBE UX B3aMMOJIEUCTBHUS C DJIIEKTPOMArHUTHBIM U3JTy4EHUEM,
TaKUM, KaK yJIbTpa(HrOJETOBbIN, BUAUMBINA WU MH(]pakpacHbd cBeT. HekoTopble METObI
MO3BOJISIIOT U3MEPSATh OJTHO WIIM ABa coenuHeHus (Hamnpumep, TDL), npyrue — HECKOJIBKO
coeuHeHUN oaHOBpeMeHHO (Hampumep, YD-DOAS), a Tpetbu — 00jbIIOE KOJIUYECTBO
coelMHEHU ogHOBpeMeHHO (Harpumep, FTIR).

BMecTe ¢ mereoposiorndeckuMu TaHHBIMU MeTOZIbl ORS MO3BOJISIOT pacCUUTHIBATH
MHTEHCUBHOCTHh BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB C IOJBETPEHHOHW CTOPOHBI OT
UCTOYHUKOB U Py3HBIX BEIOPOCOB. Mcnonb3ytoTcst Heckoyibko MeTofoB ORS:

muddepeHnranbaas ontTuaeckas abcopounonnas cnekrpockomnus (DOAS) no3Bosser
U3MEPSTh KOHLICHTPALIMU 3arpsA3HUTENEN BO3/lyXa HA OCHOBE UX CIEKTPA MOIJIOLIEHHUS;

FTIR-cnekTpomeTpsl U nepectpauBaemblie nuoaHbie yazepsl (TDL). JlanHHble METOIBI
TAK)KE 3aBUCIT OT MOIJVIONICHUS CBETa 3arps3HsAromMUMH BemectBamu. FTIR-ciektpomMeTpsl
PETUCTPUPYIOT UHTEHCUBHOCTH CBETA B IIIMPOKOM CIEKTPaJIbHOM HUH(PPAKPACHOM JHANa30He
C HWCIoJb30BaHHEeM Tmpeobpa3zoBanus PDypwe, Toraa kak B TDL pnwHa BOJHBI jasepa
HACTpauBaETCs O BHIOPAHHOM MOJI0CE MOTIIOIIECHUS 3aTPA3HUTES.

muddepennmmansaoe nornomenue LIDAR (DIAL). DIAL ucmonb3yer nasepsl,
HaIlpaBJIeHHbIE B aTMoc(epy sl U3MEpPEHHs a’po30Jed, MbUIM WIM Ta3000pa3HbIX
coenrHeHnid. KoHLIEHTpauu nory4aroTcs: U3 OTPaXKeHHOr0 MM 00paTHO pacCeSIHHOIO CBETa
Ha JBYX JJIMHAaX BOJIH: OJIHA B MOJIOCE MOTJIOLICHUS 3arpsi3HUTEINS], a Jpyras — 3a €€
npeaenaMu. OTHOIIEHHME UHTEHCUBHOCTH 00OpPaTHO PAaCCESIHHOTO CBETAa Ha JBYX JIJIMHAX BOJIH
U3MepseTcss 1 KOMOMHUPYETCS C BPEMEHHOM 3aJIepKKO 00paTHOTO CUTHAJIA, YTO MO3BOJISIET
ONPENENATh KOHUEHTPALUIO 3arPSA3HUTENS U €T0 MECTOIIOJI0KEHHE.

noTok cosineuHoro 3atMeHus (SOF). SOF — 310 maccuBHBIN METOJI, HCIIOJIB3YIOIIUNA
COJIHLIE B KAa4e€CTBE MIMPOKOIOJIOCHOr0 HcToyHMKa cBeta. Cucrema SOF cocrout u3
CIIEKTPOMETpPA [UJIsI HM3MEPEHHS COJHEYHOTO W3JyYE€HHUs, COJHEYHOrO TpeKepa s
NoJAJepKaHUsl OpUEHTAMU UHCTpyMeHTa B 3eHuTe ConHna u GPS nig TouHoro uaMepeHus
MECTONOJIOKEHUSI OTHOCUTENBHO Ta30Boro nuieida. CucreMa ycTaHOBJIEHA HA MOOMIBHOM



TPAHCIIOPTHOM CPEACTBE, KOTOPOE ABHMXKETCS IO 3aJaHHOMY MapupyTy, Hepecekas
HaIpaBJeHUE BETPA U MPOHMKAsL CKBO3b IIIEH (Bl BHIOPOCOB.

Metonsl ORS umeroT psia npeumyuiectB U orpanndenuil. [Ipeumymectsom DIAL
ABJISIETCSI €r0 CIIOCOOHOCTb OMPEACNISATh MECTOMOJ0KEHUE KOHUEHTpAUN 3arps3HIOMIUX
BEIIECTB, U Oojiee TMOIHBIE M3MepeHUs Mu(P(Gy3HBIX BHIOPOCOB, KOTOPHIE MOTYT OBITH
HEJIOOLEHEHBI MPHU HMCIOIB30BAHUU APYTruX MeTon0B. OAHAKO KOJIMYECTBO IJIMH BOJIH,
MOJy4YaeMble C TMOMOIIBIO JA3€PHON TEXHOJOTHH, OrPAaHUYEHO, KaK U KOJHUYECTBO
3arpsI3HSAIONIMX BELIECTB, KOTOPbIE MOKHO oOTciexuBaTb. Kpome Toro, DIAL saBasercs
JOPOTUM METOJIOM.

MeTtoabl ONTUYECKOT0 TUCTAaHIIMOHHOTO 30HANpoBaHus (ORS) npenocTaBiisitoT MOIIHbBIE
HHCTPYMEHTHI JJIi MOHUTOPUHTA 3arps3HEHHUS BO3AyXa, IMO3BOJISS TOYHO OIPEIEIISITh
KOHIICHTPAI[UU U MECTOIOJIOKEHUE PA3TUUYHBIX 3arpA3HSAIONINX BEIIECTB.

JIOCTHTHYTBIC SKOJIOTHIECKHAE BRITObI

MeTtoapl onTHYECKOrO AUCTaHIMOHHOTO 30HAMpoBaHus (ORS) cymecTBeHHO
CIIOCOOCTBYIOT YJIYUIICHHIO JKOJOTHYECKONW O0O0CTaHOBKH. METOJbl ONTHYECKOTO
JUCTAHIIMOHHOTO 30HAUPOBAHUS HEMPEPHIBHO U TOUYHO MOHHUTOPST BBIOPOCHI BPEIHBIX
BEIIECTB B aTMoc(epy, uTo 00ecreuynBaeT CBOCBPEMEHHOE MPUHATHE MEpP MO CHUKCHHIO
YPOBHS 3arps3HEHUSI BO3TyXa.

O6mee noTpedicHYE IEPBUIHOM SHEPIUU

Metoast ORS, takue, kak DOAS, FTIR, TDL u DIAL, TpeOyrOoT MUHUMAJIBHBIX 3aTpaT
Ha TMEepPBUUYHYIO 3HEepruto. OCHOBHOE MOTpPeOICHHEe SHEPTUU CBA3AHO C pabOTON J1a3epoB,
MH(PaAKPACHBIX UCTOYHUKOB M3JIYyUEHHUS U CUCTEM 00pabOTKM CUTHANIOB. B o0miem, naHHbIe
CUCTEMBI SIBJISIIOTCS 2HEPTrod(h(PEKTUBHBIMU, TaK KAaK UCHOJIb3YIOT COBPEMEHHBIE TEXHOJIOTHH,
MUHUMU3HUPYIOIINE S3HEPrO3aTPaThl IPU BHICOKOM YPOBHE TOUHOCTH U3MEPEHUM.

OKONOrHYeCKNe MOKA3aTeIN U HKCILTyaTaliOHHBIC JaHHBIC

OPC-meTon1b1 00€CTIeUrBAIOT BHICOKYIO TOYHOCTh U UYBCTBUTEIIBHOCTD TIPH U3MEPECHHUH
KOHIICHTpAIU{ 3arpsA3HSAIONIMX BelecTB B Bo3ayxe. OHU MO3BOJISIIOT TMPOBOJUTH
HETIPEPHIBHBIE U OBICTPHIE U3MEPEHUS B PEATIHLHOM BPEMEHH, YTO KPUTHUUYECKH BAXKHO JIJISI
KOHTPOJIE BEIOPOCOB U COOJIIOJICHHS IKOJOTUYECKUX HOpM. OHAKO TOYHOCTH U3MEpPEHUM
MOXET CHMXKAThCS TOJ] BO3JICHUCTBUEM BHEIIHUX (PAKTOPOB, TaKUX, KaK TeMmIleparypa u
BJIQXXHOCTb, YTO TPEOYET peryapHOi KaTUOPOBKH U TOYHOW HACTPOUKHU 000PYIOBaHUS.

Kpocc-memua 3¢ ekt

OTtpunarenbHoro 3¢ dexra Ha APyTHUe IKOJIOTUIECKUE ACTIEKThl HE BBISBJICHO.

IIpumermMocTh

Metoast ORS mpuMeHUMBI B pa3MYHBIX MPOMBIIUIEHHBIX YCIOBHSX, BKJIIOYast
DHEPreTUUYECKHE, XUMHYECKHE UM MeTajyprudeckue npeanpustus. Mertoael ORS
WCIIOJB3YIOTCS JIJI1 HEMPEPHIBHOTO MOHUTOPUHTA BHIOPOCOB BPEHBIX Ta30B B BO3yXOBOAAX



1 TpyOax pa3auyHoro nauamerpa u koHdwurypanun. Metoasl ORS ocoOeHHO TONIE3HBI s
TOYHOTO KOHTPOJISI BBHIOPOCOB B pEAJLHOM BpPEMEHU U OOECIEUEeHHUS] COOTBETCTBUS
AKOJIOTMYECKUM CTAH/IAPTaM.

OKOHOMMYECKHE IOKA3aTeA

Metoast ORS saBnsitoTcs s3xoHOMHUYECKH 3G (exkTuBHBIMU pemieHussMu CHUKEHUE
HKCIUTYaTAllMUOHHBIX 3aTpaT U BO3MOXKHOCTH HCIIOJIB30BAHUS CHUCTEMBI JIJII MOHUTOPHUHTA
HECKOJIbKUX COEIUHEHUN OJHOBPEMEHHO [I€JIal0T JAHHBIE METOJbl BBITOJHBIMH JIJIs
MIPOMBITIICHHBIX TPEATPUSITHIA.

Addekr or BHCAPCHUSA

Bueapenune MmetooB ORS mo3BosisieT npeAnpusiTUSIM 3HAYUTENBHO YIYUYIIUTh KOHTPOJIb
3a BBIOpOCAMU BPEAHBIX BEIIECTB, YTO CIIOCOOCTBYET COOJIOICHUIO SKOJOTUYECKUX HOPM U
CTaHJapTOB.

5.5.2. ipyrue MeTOABI AUCTAaHIMOHHOTIO A3MEPECHAS

Texamaeckoe omucanme

TpaccupoBoUHBIE Ta3bl. DTOT METOJI 3aKJIIOYAETCS B BBIITYCKE TPACCUPOBOYHOTO Tas3a B
Pa3IMYHBIX UJACHTU(PUIUPOBAHHBIX TOUKAX WM OOJIACTSAX HA PA3JIUUHBIX BBICOTAaX Ha
MOBEPXHOCTHIO YCTAaHOBKH. 3aTeM KOHIeHTpanuu 3arpsizuutens (Hampumep, JIOC) wu
TPACCUPOBOYHOTO Tra3a U3MEPSIIOTCS MO BETPY OT YCTAHOBKU C MOMOIIBIO MOPTATUBHBIX
npuOOPOB, KOTOPHIE MOTYT HCIOJIb30BaTh METOABI ONTHYECKOTO0 IUCTAHIIMOHHOTO
souaupoBanuss (OPC). CkopocTh BBIOPOCOB OIpeAeNnsieTcsi Ha OCHOBE MPOCTHIX
MPE/IOI0KEHUN O TMOTOKE MPHU YCIOBUU MOYTH CTAllMOHAPHBIX YCIOBHUM W MOpearnoJiaras
HE3HAUUTENbHbIE aTMOC(EPHBIC PEAKIIMKU WA OCAXKICHHE ra30B MEXIYy TOUKAMHU YTEUKHU U
TOYKaMH 0TOOpa mpoo.

N3mepenns kauecTBa OKpyKaromiero Bo3ayxa. KauectBeHHbI MOHUTOPUHT TG Y3HBIX
BBIOPOCOB MPOBOJAUTCS MYyTEM HM3MEPEHUS KaueCTBAa OKPYIKAIOIIEro BO3JyXa MO BETPY OT
YCTaHOBKH (HAmpumep, ¢ ToMoIpo 1ud@y3noHHOro oTdopa mpod WiIn aHaanu3a MOKPBHIX U
CYXHX OCaJIKOB), YTO MO3BOJISIET OLIEHUTH SBOJIOLNIO TU(P(Y3HBIX BHIOPOCOB CO BPEMEHEM,
P YCJIOBUH, YTO X MOXXHO OTJIMYUTH OT (DOHOBBIX KOHIICHTPAIIUN U APYTUX UCTOUYHUKOB.

Ob6patHoe MonenupoBanue aucnepcuu (RDM). Metoa ob6patHOro mMoJenupoBaHus
nuctiepcun (RDM) onieHuBaeT BEIOPOCH! M3 UCTOYHUKA WJIM YCTAHOBKU HAa OCHOBE JaHHBIX O
KayecTBE BO3/yXa, M3MEPEHHBIX 10 BETPY, U METEOPOIOTHYECKUX AaHHBIX. JlJig oxBaTa Bcex
MOTEHIINATbHBIX UCTOYHUKOB BHIOPOCOB OOBIYHO MPOBOJMUTCS MOHUTOPUHI B HECKOJBKUX
TOYKAX.

JOCTUTHYTBI® SKOJIOTHIECKHAE BEITOIBI

Hcnonb3oBaHue METOAOB MOHUTOPUHTA C TPACCUPOBOUYHBIMH Ta3aMu, U3MEPEHUSIMU
KauecTBa OKpPYXKAlOILIEro BO3ayXa M OOpaTHBIM MojenupoBanueM aucnepcuu (RDM)
CYIIECTBEHHO YJIyUIIAeT YKOJIOTHIECKYI0 OOCTAaHOBKY. JlaHHBIE METOJBI TIO3BOJISIOT TOYHO



OTpeesATh U KOHTPOJIUPOBATh BHIOPOCHI BPEIHBIX BEIIECTB, YTO MOMOTAET CBOCBPEMEHHO
MPUHUMATh MEPhI IO UX CHIKEHUIO. B pe3ynbrare yMeHbllaeTcs 3arpsi3HeHUe BO3AyXa, YTo
IIOJIOXKUTENIBHO BIUSAET HA 3J0POBbE HACEIEHUS U COCTOSTHUE OKPYIKAIOIIEH CPEIbI.

O6mee noTpedneHne MEPBUIHOMN SHESPTUU

Metoabsl MOHUTOPUHTA, TAKHE, KAK TPACCUPOBOYHBIE T'a3bl U 0OpPaTHOE MOJEINPOBAHUE
JIUCIepCcuH, TPeOYIT MHHUMAIbHBIX 3aTpaT Ha MEpBUYHYIO HHepruio. OCHOBHbBIC
AHEPro3aTpaThl CBsA3aHbI C pabOTON MOPTATUBHBIX MPUOOPOB U CUCTEM OOpPaOOTKH JTAHHBIX,
KOTOPBIE UCIIOJIB3YIOT COBPEMEHHBIE TEXHOJIOTHH JJI1 MUHUMHU3AIUK dHepronorpedienus. B
[[EJIOM, JaHHBIE METOJbI SIBISIFOTCS dHEProd(PPeKTUBHBIMU U HE TPEOYIOT 3HAUUTEITHHBIX
PECYPCOB I CBOEH pabOTHI.

OKOoIIOruIecKre NOKa3aTeld U SKCIUTYaTaUOHHEIE JaHHbIC

MeTopl MOHUTOPHHTA 00ECTIEYMBAIOT BHICOKYIO TOYHOCTD M HAJICKHOCTh U3MEPEHUN U
IPOBOJIUTH HEMpPEPHIBHBIE M OBICTPHIE U3MEPEHUS B PEalbHOM BPEMEHHU, YTO KPUTHUYECKHU
BaYKHO JJI1 KOHTPOJISI BRBIOPOCOB M COOJIIOAEHUS HKOJIOTMYECKUX HOPM. TOUHOCTh U3MEpPEHUI
CHUKAETCS MOJ] BO3JCHCTBUEM BHEIIHUX (PAKTOPOB, TAKUX, KaK TEMIIEpaTypa U BIIaKHOCTH,
YTO TPeOyeT peryyspHO KaaTuOPOBKU U TOYHOW HACTPOUKHU 000OpYAOBaHUS.

Kpocc-memua 3¢ exts

OtpunarensHoro 3¢gdexra Ha APyrue SKOJOTUUECKUE aCTIEKThl HE BBISBIICHO.

IIpumerMMOCTH

MeTo1b1 MOHUTOPUHTA C UCTIOJIB30BAHUEM TPACCUPOBOYHBIX Ta30B, U3MEPEHUI KayecTBa
OKpY>KaloIlero Bo3ayxa u 00paTHOrO MOAETUPOBAHUS JUCTIEPCUHU PUMEHUMBI B Pa3TUIHbBIX
IPOMBIIIUICHHBIX YCJIOBUSX, BKJIIOYAsi SHEPreTUYECKUE, XUMHUUYECKHUE U METaJUTypruuecKue
npeanpusaTus. MeToasl MOHUTOPHHTA C WCIOJIB30BaHUEM TPACCHPOBOYHBIX Ta30B
UCIIONB3YIOTCS JIJI HETPEPHIBHOIO MOHUTOPHHTA BBIOPOCOB BPEAHBIX T'a30B M YACTHII, a
TaK)Ke JUIsl OLEHKM KayecTBa BO3/yXa BOJIM3U IMPOMBIIUICHHBIX 00BEKTOB. J[aHHBIE METOIbI
OCOOEHHO TMOJIE3HBI JUIsl TOYHOIO KOHTPOJIA BHIOPOCOB MU OOECIEUEHUsS COOTBETCTBUS
HKOJIOTHYECKUM CTaHAApTaM.

OKOHOMHYECKHE IOKa3aTeIH

MeTtoapl MOHUTOPHHTA SIBISIOTCA dKOHOMUYECKH 3(P()EKTUBHBIMU PEUICHUSIMHU IO

BBICOKOM TOYHOCTH M HaJIe:KHOCTU. CHUKEHHE SKCIUTyaTallMOHHBIX 3aTPaT U BO3MOXKHOCTb
UCIIOJIb30BaHUSI CHUCTEMBI [JII MOHUTOPHHTA HECKOJBKUX COEIWHEHUN OJIHOBPEMEHHO
JICJTAfOT TaHHBIE METO bl BBITOHBIMH TSI IIPOMBIIIIJICHHBIX TTPEATPUSTHN.

Sddexr oT BHEAPEHUS

BHenpenue MeTo/10B MOHUTOPUHTA BEIOPOCOB HA MPEANPUITHUSIX [TO3BOJSET 3HAYUTEIHHO
YIy4IIATh KOHTPOJb 32 BBIOpOCAaMM BPEIAHBIX BEIIECTB, YTO CIHOCOOCTBYET COOIIOJICHUIO
HKOJIOTHYECKUX HOPM U CTaHIapTOB.

5.5.2.1. InguxaTopHEIE ra3sl

Texamgeckoe onvcanue



Merton 3akiro4aercsi B BBIIYCKE MHAMKATOPHOI'O Ta3a B Pa3IMYHBIX TOYKAX WIIU
ONpEJEeNEeHHBIX YyYacTKaX M Ha pa3HOM BBICOTE HAJl MOBEPXHOCTHIO YCTAaHOBKH.
KonuenTtpanun 3arpszasiomux BemecTB (Hanpumep, JIOC) m HHAMKATOPHBIX Ta30B
U3MEPSAIOTCS C MOJBETPEHHON CTOPOHBI OT YCTAHOBKH MOPTATUBHBIMU TPUOOpamMu, KOTOPbHIE
nonaratbest Ha ORS. YpoBHH BBIOPOCOB OLIEHMBAKOTCS U3 MPOCTBIX PACUETOB O MOTOKAX C
MOYTU CTAI[MOHAPHBIMU YCIOBUSAMH U C YUYE€TOM HE3HAYUTEIbHBIX aTMOC(HEPHBIX peaKiuit
WM OCAXICHUS Ta30B MEX1Yy TOUKAMH YTE€UKU U TOUKaMH 0TOopa mpoo.

JIOCTUTHYTBIC SKOJIOTHYECKUE BRITOIBI
MeToabpl MOHUTOPUHTA, TAKHE, KAK BBITYCK MHIMKATOPHOTO ra3a, U3MEpPEHHUs] KauecTBa
OKPY’KaIOIIEro BO3ayxa M oOpaTHoe MonenupoBaHue auctepcuu (RDM), 3HaumTenpHO
YIIy4YIIaloT 3KOJIOTHYECKYI0 00CTaHOBKY. MeToa MCIONb3YIOMUN BBITYCK MHIUKATOPHOTO
raza mo3BOJIIET TOYHO OMPEIETATh U KOHTPOJIUPOBATH BHIOPOCHI BPEJIHBIX BEILECTB, YTO
CIIOCOOCTBYET CBOEBPEMEHHOMY IIPUHATHIO MEP MO UX CHIXKEHHIO.
Ob6mee moTpebiecHre IEPBUIHOM SHEPTHH
MeTtoabsl MOHUTOPHUHTA, TaKHE, KaK UCIOIb30BaHUE MHIAMKATOPHBIX Ta30B U 00paTHOE
MOJIEJIMPOBAHUE JUCIIEPCHH, TPEOYIOT MUHUMAJBHBIX 3HEpro3arpar. OCHOBHOE MOTpeOIeHUE
HHEPTUU CBSI3aHO C HUCIOIH30BAaHUEM MOPTATUBHBIX MPUOOPOB U CUCTEM O00pPabOTKH TaHHBIX.
[Ipubopel paboTalrOT HAa COBPEMEHHBIX TEXHOJIOTHUSIX, OOECHEeUUBAIONIUX HU3KOE
HHEPromoTpedIeHUE, YTO JENIaeT METOAbl IHEProd(PPEeKTUBHBIMU M HE TPEOYIOMHUMHU
3HAUYUTENIBHBIX SHEPTETUUECKUX PECYPCOB.
OKoIoru4eckue MoKa3aTeId U HKCILTyaTal[MOHHEIC JaHHBIC
MeTtoabsl MOHUTOPUHTA 00ECIIEUNBAIOT BHICOKYIO TOYHOCTh M HAJIEKHOCTh U3MEPEHUM.
TOYHOCTH H3MEPEHUM MOXKET CHMXXATbCS TMOJ BO3JACUCTBHEM BHEIIHUX (PAKTOPOB (
TeMIlepaTypa U BIAXHOCTh), YTO TpeOyeT peryysipHON KaaTuOpPOBKHM M TOYHOM HACTPOUKHU
o0opynoBaHUsI.
Kpocc-memua 3¢ pexts
OTtpurarenbHoro 3¢ dexra Ha Apyrue IKOJIOTUYECKUE aCTIEKThl HE BBISBICHO.
IIpumerMMOCTH
MeTtoabl MOHUTOPHHTA C UCIIOJIb30BAHUEM MHIMKATOPHBIX Ia30B, U3MEPEHUIN KauyecTBa
OKPY’KaIOILEro BO3AyXa U 00paTHOr0 MOJEIMPOBAHUS AUCIIEPCUH PUMEHUMBI B Pa3JIMYHBIX
IPOMBIILICHHBIX YCIOBUSX, BKIIOYAs SHEPreTHUYECKUE, XUMUUYECKNE U METAJUIypruyecKue
npeanpuatTus. MeToasl UCIONb3YIOTCS 1Sl HEIPEPHIBHOTO MOHUTOPUHIA BEIOPOCOB BPEIHBIX
ra3oB U YaCTHUII, a TAKXKE JJI OICHKH KaueCcTBa BO3AyXa BOJIM3U MPOMBIIIIEHHBIX 00bEKTOB.
OKOHOMHIYECKHE IIOKA3aTEeIN
MeTo1p1 MOHUTOPUHTA SBJISIOTCS SKOHOMUYECKH d(PPEKTUBHBIMU PEIICHUSIMU OJ1aroaaps
CBOEH BBICOKOW TOYHOCTH M HaJEeKHOCTH. CHMKEHHE SKCIUTyaTalHOHHBIX 3aTpaT u
BO3MO>XHOCTh HCIOJIb30BaHUSI CUCTEMBI JJISI MOHUTOPHUHIAa HECKOJIBKUX COEIMHEHUN
OJTHOBPEMEHHO JICJIAI0T JaHHBIE METO/bI BHITOJHBIMU JJIS1 IPOMBIIUICHHBIX TPEATPUATUN.
OddexT oT BHEAPCHUA



Brenpenue MeTo10B MOHUTOPUHTA BEIOPOCOB HA MPEAPUATHSIX MO3BOJIAECT 3HAUUTEIHHO
YIYyYIIUTh KOHTPOJIb 3a BhIOpOCAaMU BPEIHBIX BEIIECTB, YTO CIOCOOCTBYET COOJIIOICHHIO
AKOJIOTHYECKUX HOPM M CTaHAApPTOB.

5.5.2.2. U3Meperns ka4ecTBa OKPYKAIOMETO BO3AyXa

TexHmIecKOE omMcaHue

KauecTBeHHBIT MOHUTOPUHT TU(PGY3HBIX BHIOPOCOB MOXKET BBIMOJIHATHCS ITYTEM
M3MEPEHUS] KaueCTBa OKPYKAIOIIETr0 BO3/AyXa C IMOJBETPEHHOW CTOPOHBI OT YCTAHOBKH (K
puMepy, MOCPEACTBOM O0TOOpa MpoO MM aHaIM3a BIAXKHBIX M CYXUX OTJIOXKEHHI), 4TO
3aTeM MO3BOJIAET OLEHUTH FBONIOLUIO TU(PPY3HBIX BHIOPOCOB BO BPEMEHH MPHU YCIOBUHU, YTO
UX MOXKHO OTJIMYHUTH OT (POHOBBIX KOHIIEHTPAIHK 1 IpyruX uctogyHuKoB [3, COM 2003].

JOCTUTHYTBI® SKOJIOTHIECKHAE BRITOIBI

Meton kauecTBEHHOTO MOHUTOPHHTA MU () Y3HBIX BEHIOPOCOB, OCHOBAHHBIN HA U3MEPCHUH
KauecTBa OKpPY KAIOIIEro BO3/lyXa, MO3BOJSET TOYHO KOHTPOJHUPOBATH M YIPABISATH
BBIOpOCAMU BPEJHBIX BEIIECTB.

O6mee noTpediacHAE IEPBUIHOM SHEPTUU

Metoa Ka4yeCcTBEHHOI'0O MOHUTOPHUHTA IU(PQY3HBIX BRIOPOCOB TPeOYyEeT MUHUMAIBHOTO
noTpeOiaeHus nepBUYHON dHEeprun. OCHOBHBIE YHEPro3aTPaThl CBSI3aHbI C pabOTON TPUOOPOB
st orbopa mpo0 M aHanu3a AaHHBIX. /laHHBIEe MpUOOPBH PabOTalOT HA COBPEMEHHBIX
TEXHOJIOTUSAX, OO0ECIeYNBAIONINX HHU3KOE JHEPromnoTpedieHne, 4YTO JAeNaeT METOJ
HHEProd(HEeKTUBHBIM U HE TPEOYIOIINM 3HAUUTENIbHBIX SHEPTE€TUUECKUX PECYPCOB.

OKoIoru4eckue MoKa3aTeId U HKCILTyaTal[MOHHEIC JaHHBIC

MeToa KaueCTBEHHOI0O MOHUTOPUHTA 00ECIIEYMBAET BHICOKYIO TOYHOCTh M HAJIEKHOCTh
M3MEPEHUN U TIPOBOJIUT HEMPEPHIBHBIE U OBICTPHIC U3MEPEHHUS KaueCcTBa BO3/lyXa B peaIbHOM
BPEMEHHU, YTO KPUTUUYECKH BAXKHO JUIsI KOHTPOJIS BHIOPOCOB M COONIOACHUS IKOJIOTHYECKUX
HOpM. TOYHOCTh U3MEPEHUN MOXKET 3aBUCETh OT METEOPOJIOTMUYECKUX YCIOBUM U KAYECTBA
COOpaHHBIX MTaHHBIX, YTO TPEeOYyeT pEryIsIpHONW KaTuOPOBKM M TOUYHOM HACTPOUKH
000opyI0BaHUSI.

Kpocc-menmua 3¢ pextsr

OTtpurarenbHoro 3¢ dexra Ha APyTrUe IKOJIOTUYECKUE aCTIEKThl HE BBISBICHO.

IIpumMerMOCTD

Meroa kauyecTBEHHOr0 MOHHTOpUHTa AUG(PY3HBIX BHIOPOCOB HMIMPOKO NMPUMEHUM B
pPa3IMYHBIX TPOMBIIIJICHHBIX YCJIOBUAX, BKJIOYas SHEPreTUUECKHE, XUMUUYECKUE U
METAJTypTUYeCcKUue MpeanpusiTus. MeToa KadyeCTBEHHOTO MOHUTOpPUHTa JudQy3HBIX
BBIOPOCOB UCITOJIB3YETCs AJI OLEHKH BBIOPOCOB 3arpsI3HAIOIIMX BEIIECTB HA OCHOBE JIAHHBIX
O Ka4yecTBE BO3/yXa, U3MEPEHHBIX C MOJABETPEHHOU CTOPOHBI OT YCTAHOBKU. DTOT METOJ
0COOEHHO TOJIe3€H ISl KOHTPOJIst T Py3HBIX BEHIOPOCOB M OLIEHKH KayecTBa BO3yXa BOIU3U
MIPOMBIILJICHHBIX OOBEKTOB.

OKOHOMMYECKHE IOKA3aTeIH



MeTo/ KaueCTBEHHOTO MOHUTOPUHTA SBJIAETCS YKOHOMUYECKU 3PPEKTUBHBIM pEIICHUEM
Oslarosiapsi CBOei BbICOKOWM TOYHOCTH U HaJCKHOCTH.

CHMXeHue PKCIUTYaTallMOHHBIX 3aTpaT U BO3MOXHOCTh MOHHUTOPUHIA HECKOJBKUX
MCTOYHUKOB BEIOPOCOB OJIHOBPEMEHHO JAENIAI0T 3TOT METOJ] BHITOJHBIM JIJIsI POMBIIIJIEHHBIX
IPEAIPUATHH.

O¢ddexr ot BEEAPEHUA

Buenpenue MeTona KayeCTBEHHOTO MOHHUTOpUHTra Iud@y3HBIX BBIOPOCOB Ha
MPEANPUATUSIX TO3BOJISIET 3HAYUTEIBHO YIYUIIATh KOHTPOJb 32 BHIOPOCAMU 3arpSI3HSIOMINX
BEILECTB, YTO CIOCOOCTBYET COOMIOJEHUIO SKOJIOTHYECKUX HOPM U CTaHAApPTOB.

5.5.2.3. MopemmpoBanue obparroi aucnepcun (RDM)

Texamgaeckoe onvcanue

MopenupoBanne oOpatnoit mucnepcuu (Reverse Dispersion Modeling, RDM),
UCIIOJB3YyEeMbIN U1 ONpeAesieHus HCTOYHHUKA BBIOPOCOB 3arps3HSIONMIMX BEIIECTB B
aTMoc(epy Ha OCHOBE JaHHBIX O KOHIIEHTpAUMSIX JaHHBIEX BEIIECTB, U3MEPEHHBIX B
pPa3IMYHBIX TOYKax. B oTinune OoT TpaJWLIMOHHOTO MOJAEIUPOBAHUS JUCIIEPCUHU, KOTOPOE
MPOTHO3UPYET KOHIIEHTPAIMU HAa OCHOBE M3BECTHBIX MCTOYHUKOB BbIOpocoB, RDM
HAIpPAaBJICHO HA MJIEHTU(UKALMIO U KOJIUYECTBEHHYIO OIIEHKY HEU3BECTHBIX UCTOYHUKOB HA
OCHOBE HaOIIOTaeEMBIX JaHHBIX.

MonenupoBanue 00paTHOM IUCIIEPCUN HE TPUMEHSIETCS IIPU OXBATE BHICOKUX BHIOPOCOB
nuieida.

[Mpunuun neiictust RDM ocHoBaH Ha cO0pe METEOPOIOTUIECKUX JaHHBIX U U3MEPEHUAX
KOHIIEHTPALNI 3arpsS3HSIOMNX BEUIECTB B Pa3IUYHBIX TOYKAX BOKPYT MOTEHUUAIbHBIX
MCTOYHHUKOB BBIOPOCOB. C MOCHEAYIOMUM IPSIMBIM MOJIEIMPOBAHUEM JTUCIIEPCUU (CO3/IaHNE
MOJIEJIH, ONMCBIBAKOLIEH, KaK 3arps3HSIONIME BEIIECTBA PACIHPOCTPAHSIIOTCS OT U3BECTHBIX
MCTOYHHUKOB TMPHU JTAHHBIX METEOPOJIOTUYECKUX YCIOBHUSAX) U OOPATHBIM MOJIECIMPOBAHUEM (
UCIIOJIb30BaHUE HAOIIOAEMBIX JAHHBIX KOHIIEHTPAIUH U METCOPOJIOTUIECKUX TaHHBIX IS
pacyeTa BO3MOXKHBIX MCTOYHUKOB BBIOPOCOB, KOTOPBIE MOTYT OOBSCHUTH HaOJIOJaeMble
KOHIIEHTPAITUH).

HHBepcHBIE METOMBI: IPUMEHEHHE MAaTEMAaTUYECKUX M CTATUCTUYECKUX METOJIOB IS
penieHus: oOpaTHOU 3a/1a4u, TO €CTh ONPENEICHUS XapaKTEPUCTUK UICTOYHUKOB BBIOPOCOB (MX
MECTOTIOJI0KEHUE Y MHTEHCUBHOCTB ).

MHorokpaTepuaibHas ONTHMM3aIHA: ONTHUMHU3AalUsi MapaMeTpPOB MOJAEIH s
MUHHAMM3AIUN PA3HUIIBI MEXKTy HAOTI0ITaeMbIMU M CMOJICTUPOBAHHBIMU KOHIICHTPAIUSIMU.

OcHOBHBIE 3TaIlbl MOJIETUPOBAHUS OOPATHON AUCTIEPCUH:

1. ITocTpoeHne cETKN U3MEPEHHUI:

pa3MelleHue JaTYNKOB JJISI U3MEPEHHUSI KOHUEHTPAlUW 3arpsA3HAIOIIAX BENIECTB B
CTPATETMYECKN BaKHBIX TOUYKAX BOKPYT MPEAINO0JIaraeMbIX HCTOYHHUKOB;

2. Coop 1 00paboTKa JaHHBIX:



cOOp NaHHBIX O KOHIEHTPAIMUSAX 3arpsI3HSIONIUX BEHIECTB U METEOPOJOTHUECKUX
YCIIOBHSIX 32 ONPEICIICHHBIN NTEPUO]I BPEMEHH;
npeaBapuTenbHas 00padoTKa TaHHBIX JIJIS yCTPAHEHUS ITyMOB U OMIHOOK U3MEPECHHI;
3. Co3manue MOJIeJId TUCIIEPCUH:
IIOCTPOCHHUE MOJIEAN MPSIMOM AUCHEPCHUM IS ONUCAHUS PACHPOCTPAHEHUS
3arpsA3HSAIONIMX BEUIECTB OT UCTOYHUKOB;
MCII0JIb30BaHUE U3BEeCTHBIX Mozenen, Takux kak AERMOD, CALPUFF unu npyrue;
4. AHanu3 pe3yJIbTaTOB U BaTUJALIMS:
CpaBHEHHUE pPe3yJIbTATOB MOJCIUPOBAHUS C HAOIIOAAEMBIMU JAaHHBIMU JJISI TIPOBEPKHU
TOYHOCTH MOJEIIH;
BHECEHHUE KOPPEKTUPOBOK B MOJICJIb MPU HEOOXOAUMOCTH JIJISI MOBBIIICHUS] TOUHOCTH.
JIOCTUTHYTBIE SKOJIOTHYECKUE BRITOIBI
Merton obpatHoro moaenupoBanus aucnepcuu (RDM) nmo3BosisieT TOYHO OIIEHUBATH
BBIOPOCHI 3arpsi3HAIONIUX BELIECTB, UYTO CHOCOOCTBYET YJIYUIICHUIO HKOJOTHUYECKOU
CUTYAIIMH, YTO TIOMOTAeT CBOEBPEMEHHO BBISIBIISITH U KOHTPOJIUPOBATH UICTOUYHUKH BHIOPOCOB,
YMEHbBIIIAs 3arpsA3HEHUE BO3yXa U MOJIOKUTEIBHO BIIMSA HA 3JOPOBBE JIIOAEH U COCTOSHUE
OKPYIKaIOIIEH CPEIbI.
Obmee noTpedneHne MEPBUIHOM SHEPTUU
Meton RDM tpebyer MUHUMAaIbHOTO NOTPeOIeHUs! TepBUYHOMN sHEeprun. OCHOBHBIE
HPHEPreTUYECKUE 3aTpaThl CBSI3aHBI C PabOTOW HM3MEPUTENBHBIX MHPUOOPOB M CHUCTEM
00pabOTKH JTaHHBIX, KOTOPHIE HCIOJIB3YIOT COBPEMEHHBIC TEXHOJIOTHH, O00CCIICUYNBAIOIINEC
Hu3Koe sHepronoTpednenue. B nenom, RDM sBnsiercst aneproaPphekTuBHBIM U HE TpeOyeT
3HAYUTEIBHBIX PECYPCOB.
OKOJIOrHIeCKHe MOKA3aTeIA 1 SKCIUTyaTalfTAOHHEIC JaHHBIC
Metonq RDM oOecniedynBaeT BBICOKYIO TOYHOCTh M HAAECKHOCTh H3MepeHuu. OH
MO3BOJISIET MPOBOJUTH HENPEPHIBHBIE U ONEPATUBHBIE MU3MEPEHHSI KaueCTBa BO3yXa, UTO
KPUTUYECKU BAXXHO JIJII MOHUTOPUHTA BBIOPOCOB M COOJIONCHUS IKOJOTHYECKUX HOPM.
TOYHOCTP WM3MEPEHUN MOXKET 3aBUCETh OT METECOPOJOTMYECKUX YCIOBUMW M KadecTBa
COOpaHHBIX JTaHHBIX, YTO TPeOYyeT pEeryaspHOW KaduOpPOBKM M TOUYHOM HACTPOUKH
0o00opynoBaHUsI.
Kpocc-memua 3¢ dexts
OtpunarensHoro 3¢gdexra Ha APyrue SKOJOTUUECKUE ACTIEKThI HE BBISIBIICHO.
IIpumerMMOCTD
Merox RDM mupoko MpUMEHUM B Pa3IMYHBIX [POMBIIUIEHHBIX YCIOBUAX, BKIIOYAs
JHEPreTUYECKUEe, XHUMHUUYECKHE U MeTaurypruyeckue npeanpustuia. Meron RDM
UCIIOJIb3YETCS JIJIsl OIIEHKU BHIOPOCOB 3arpsi3HSIIONINX BEIIECTB HA OCHOBE JJAHHBIX O Ka4eCTBE
BO3/yXa, U3MEPEHHBIX 110 BETPY, U METEOpONOrnuecknx AaHHbIXx. Metonq RDM nonesen s
KOHTpOJIsI AU Y3HBIX BHIOPOCOB M OIIEHKHM KauecTBa BO3JyXa BOJU3HM MPOMBIIUICHHBIX
0OBEKTOB.



Metonx RDM noaxonut 1jst ra3000pa3HbIX 3arpsi3HIONIMX BEIIECTB, B CIIy4ae TBEPIIbIX
YacTHI] 3TO MPUBOJUT K MEPEOIEHKE UCTOYHUKOB BHIOPOCOB MEPBUYHBIX TBEPABIX YACTHII.
[IpyunHa B TOM, 4TO OOILIYI0 KOHILIEHTPAIMIO TBEPIBIX YAaCTUI[ B BO3JyXE COCTABIIAIOT
NepBUYHbIE (HEMOCPEJACTBEHHO BbIOpACHIBAEMbIE) YACTHI[BI M BTOPUYHBIE YaCTHUIIBI,
oOpa3yromuecs B pe3yibTaTe XUMHUECKUX PEAKIHil MKy ra3000pa3HbIMU 3arpS3HUTEISIMU
(SOx, NOx, NH, JIOC). [/lons BTOPUYHBIX YacCTUI] YBEIUUYUBACTCS C YMEHBIICHUEM HUX
pasmepa.

OKOHOMHWYECKHE MIOKA3ATEIH

Meronq RDM sBnsgercs skoHOMUYECKH 3(DPEKTHUBHBIM pelIeHHeM OJjaroaaps CBOEH
BBICOKOM TOYHOCTH M HAAECKHOCTU. llepBOHauanbHbIE 3aTpaThl HA YCTAHOBKY U HACTPOMKY
CUCTEM MOTYT OBbITh 3HAYUTENbHBIMU, HO OHU KOMIIEHCUPYIOTCS JOJITOCPOYHON IKOHOMHUEHN
Ha TEXHUYECKOM OOCTYXMBAaHUU U KaauOpoBke. CHUKEHHE HKCIUTyaTallMOHHBIX 3aTpaTr U
BO3MOKHOCTh MOHHUTOPHHTA HECKOJbKHUX MCTOYHHUKOB BBIOPOCOB OJIHOBPEMEHHO JIE€TAIOT
Meto RDM BBITOTHBIM JU1s1 TPOMBIIIJIEHHBIX MPEANPUATHH.

Sddexr oT BHEAPEHUS

Buenpenne merona RDM Ha npeanpuaTusx MO3BOIAET 3HAYUTEIBHO YIy4YIIUTh
KOHTPOJIb 32 BBIOpPOCAMM 3arpsi3HAIONIMX BEIIECTB, YTO CIIOCOOCTBYET COOJIOJICHUIO
HKOJIOTMYECKUX HOPM M CTaHAApTOB. TOYHBIE U HAJICKHBIE U3MEPEHUS B peaJbHOM BPEMEHHU
MOMOTal0T ONTHMHM3UPOBATH MPOU3BOJICTBEHHBIE MPOIECCHI, CHUXasg BBIOPOCH
3arpsA3HAIONIMX BEMIECTB U yIy4yllas KaueCTBO BO3yXa.

6. 3axmodeHue, cofiepikaimiee BRIBOABI IT0 HAWIYIITNM JJOCTYITHEIM TEXHAKAM

O6mme nonoxeHus

TexHUuKHU, NMepeyrclieHHbIE U ONMMCAaHHBIE B HACTOAILEM pas3Jielie, HE SBISIOTCA
UCYEPHIBIBAIOIUMHU. MOTryT HCNOJB30BaThCS JAPYrde€ TEXHUKH, OOecredrBaromIine
KAueCTBEHHbII MOHUTOPHUHT YPOBHEN IMUCCUH U (PUKCALIMIO TEXHOJIOTHYECKUX MTOKa3aTelen
SMUCCHUH B OKPYIKAIOIIYIO CPELY.

Iepuoasr ycpemuenus u 6a30BbIe YCIOBHA UL BBIOPOCOB B aTMOChepy

[Ton ypoBHAMHU BBIOPOCOB B aTMOC(epy MOHUMAETCSI Macca 3arpsi3HAIONIETO BEIECTBA B
eMHUIIe 00beMa CyXHX OTXOJSIINX ra30B MpHU HOPpMaJIbHBIX ycnoBusx (273,15 K, 101,3 kI1a
MIOCJI€ BBIYUTAHUS COAECPKAHUS BOJASHOIO NIapa, HO 0€3 KOPPEKLMHU COAEPHKAHUS KICIOPOa),

KOTOpast BBIPAXKAETCS KAK COOTHOLIEHUE MUJUIUTPAMM Ha KyOWYeCKHUil MEeTp (Mr/HM3 ).

JonmycTumble YpOBHU 3MHUCCHH, CBA3aHHBIE C
npuMmenenueM HJIT, oTHocATcs K cpeaHECYTOYHBIM
3Ha4YeHMM (yCpeIHEHHbIE MAaCCOBBIE KOHIIEHTPALINH 3a
KaJIeHJapHbIe CYyTKH), KOTOPBIE SBISIIOTCS CPEIHUMHU
3HAUCHUSIMH BCEX IOCTOBEPHBIX 20-MHHYTHBIX
3HA4YEHHUH, N3MEPEHHBIX B TEUCHUE OJTHUX CYTOK.

J71s1 HeNIpepBIBHBIX U3MEPEHUI

JlomycTuMble YpOBHM OMHUCCHUH, CBA3aHHBIE C
npuMmeHenreM HJIT, oTHocATCS K cpelHEMY 3HAYEHUIO

st mepuoanvyeckux u3MepeHuit



HE MeHee TpeX EJUHMYHBIX Tpo0, M3MEPEHHBIX B
tedeHre 20 MUHYT (ecnu B MPO(UIEHOM OTPACIEBOM
cupaBounnke o H/IT He ykazaHo WHOE yCIIOBHE)

JInsi OCHOBHBIX CTallMOHAPHBIX OPraHU30BAaHHBIX HCTOYHHUKOB BBIOPOCOB, HE
COOTBETCTBYIOIIUM KPUTEPUSIM HEOOXOAMMOCTH YCTAHOBJICHUS aBTOMATU3UPOBAHHOMU
CHUCTEMbl MOHUTOPHHTA BBIOPOCOB, B IIE€NIAX KOHTPOJS KadecTBa aTMOC(EpPHOro BO3ayXa
PEKOMEHAYETCS IPOBEACHUE €KEMECAYHOIO HHCTPYMEHTAIBHOIO KOHTPOJSA YPOBHEU
SMUCCUN MaApPKEPHBIX 3arpsS3HSIONMX BEMIECTB (€CIu B MNPO(IIHLHOM OTPACICBOM
cinpaBouyHuke no HJIT He ykazaHO nHOE yCIIOBHE).

ITpeo6pa3oBanue KOHIEHTPAIMHA BEIOPOCOB B 6a30BEI YPOBEHS KHCIOPOJa
JIJist Ipo1eccoB CKUTAHUS PAa3TMYHBIX BUIOB TOIJIMBA B LIEJSAX BBIPAOOTKU TEIJIOBOM,
MEXaHUYECKOM, BIEKTPUUYECKON SHEPTUU U U3BJICUEHHS CEpbl U3 OTPaOOTAaHHBIX Tra30B/
CEPHOKHUCJIOTHBIX yYCTAHOBOK 0Aa30BBI€ YCIOBHUA IJIsi COACPKAHUS KHCIOPOJa MPUBEICHBI
HUXKE.
Tabnuna 6.1. ba3oBbie ycioBUs JIJIs1 COJIEP KaHUS KUCIOPO/Ia 10 TUIIAM YCTaHOBOK

VYcnoBus 6a30B0ro ypoBHA

Ne o/m Ty ycTaHOBOK En. u3m.
KHCIOPOAa
VceraHoBKa IS CKUTAHHUS
KUIKUX H/unu
razoo0pa3HbBIX  BHJIOB
1 TOILUIMBA, B CIy4yae €cCiu MF/HM3 3 % xuciopoa 1mo oobemMy

orepanus OCyIeCTBIIETCS
HE B Ta30BOH TypOmHE W/
WM JIBUTATENEe

lazoBble TypOWHBI W 15 % xucimopona 1o

2 mr/Hw
JIBUTATEIIN o0BeMy

3 Jln3enpHbIC IBUTATEIIN mr/Hm3 6 % xuciopoa mo ooremMy
YcTraHoBKa s

4 U3BIEUYEHHS cephl M3  mr/Hwmo 3 % xuciopoia mo oobemMy

0Tpa6OTaHHI)IX ra3oB

Hwuxe npuBenena ¢popmyina Juis pacueTa KOHLIEHTPALUK BHIOPOCOB MpU 0a30BOM YPOBHE
Krcaopona (0a30BbIli YPOBEHb KUCIIOPOJA MPEACTABIEH B OTPACIEBBIX CIPABOYHUKAX I10
HAT, npm oOTCyTCTBMM pPEKOMEHAYETCS NPUMEHATH COJAEpKAHUE KHUCIOpoJa II0
IPEICTABIECHHBIM JaHHBIM TaOIUIbI 6.1.).

ER=21-OR21-OMX*EM;

rae:

ER — xoH1IeHTpa1us BELIOPOCOB, CKOPPEKTUPOBAHHAS HA 0a30BbIN YPOBEHb KUCIOPOa (MT
/Hw> );

OR — 6a30BsIit ypoBeHb Kuciaopoaa (% mno oobemy);

EM — koH1IeHTpaIus BHIOPOCOB, YKa3aHHAs Ha U3MEPEHHBINH YPOBEHb KUCIOPOa (Mr/HM3
);

OM — u3mepeHHsblii ypoBeHb kuciopoa (% mo oobemy).



IIpuMeuanue: B aBTOMaTU3UPOBAHHBIX CHUCTEMax MOHUTOPHUHIA JAHHBIA KPUTEPUU
YUHUTBIBAETCS MPU BHEIPEHUH HA MPOU3BOJICTBE/UCTOYHUKE 3arPsI3HEHHUS.

HAT nmo copocaM B BOIY OTHOCSTCA K CIIEAYIONIAM aCICKTaM:

VYPOBHM 3arpsA3HSIONIMX BEUIECTB B COpOCaX OMpPEAEAIOTCS KaK 3HAYeHUs] KOHIEHTPALNH
(Macchl cOpacbIBaeMOro BeEIIecTBA Ha 0OBEM BOJBI) UM BBIPAXKAIOTCS KAaK COOTHOIICHHUE
MUJIArpaMMm Ha jutp (mr/in). Ilepuoabl ycpennenus u 0a3oBbi€ yCIOBHUS Il COpPOCOB
CTOYHBIX BOJ| ONIPEEIICHBI B TPO(PHIBHBIX OTpaciieBbix cupaBouyHukax mo HJIT.

Ecnu He ykazaHo MHOE, IepuoIbl yCpeTHEHUs Isl YpOBHEH cOpocoB, cBa3anHbix ¢ H/T,
ONPEIEINSIOTCS CIASAYIOIUM 00pa3oM:

Cpennee 3HaYeHHE 32 TIepHO 0TOOpa mpoO, paBHEIH 24
yacaMm, B3STBIX B KayecTBE COCTaBHOW NpOOBDI,
CpenHecyTO4HbBIC NPONOPIHOHATILHON PacXoay, WM, IPH YCIOBHH, YTO
MIPOJEMOHCTPHUPOBAaHA JOCTATOYHAsl CTaOMILHOCTh
MIOTOKA, U3 MPOOBI, MPOIIOPIIHOHATBHON BPEMEHU

6.1. O6mme HAT

HAT 1. HAT 3akmo9aeTcsa BO BHEAPEHHUH U COOIOEHUH CHCTEMBI 3KOJIOTHIECKOTO
MerepxMerTa (COM) Mg ynmydmenws oOIMUX SKONOTMYECKUX MoKasaTeliel 00heKTOB/
HCTOYHHUKOB 3arpA3HEHUA H CHCTEM OYHCTKH.

Okonorudeckas 3pdextuBHOCTE: COM crocobCTBYeT U MOAACPKUBAET MOCTOSHHOE
YIYUIICHHUC 5KOJOTHNYCCKHUX Mokas3artejien YCTAaHOBKHM. Ecmu YCTAaHOBKaA YK€ HMCCT XOPOUINC
oOlIue 3KONOrnyecKkue xapakrepuctuku, To COM mnomoraer omneparopy MOAAEpP>KUBAaTh
BBICOKUH YPOBEHb IKOJIOTUYECKOMN 3P (HEKTUBHOCTH.

HAT 2. Ina 3¢deKTHBHOrO MOHHTOPHUHTAa W KOHTPOJIA SMUCCHI B OKPYKAIOLIYIO0 CpEIy
HAT npexycMaTpuBaeT BHEAPEHUE CHCTEM aBTOMATU3HPOBAaHHOIO MOHUTOPHHTA.

OcHOBHBIE TEXHHUKH MOHHUTOPHHTA OYMHUCCUM Ha CTaDMOHAPHBIX OPraHHU30BAHHBIX
HNCTOYHHUKAX BBIGpOCOB M UX OIIMCAaHMC IIPCACTABJICHEI B Pa3cCiIic 5 HaCTOAIICIO CIIpaBOYHHKA
o H/T.

HAOT 3. [na s¢dextuBaoro mcmonp3oBanus sHeprurm HIT mpexycmarpuBaet
HCIOJIE30BaHME IOAXOAAMEH KOMOMHAIMY TEXHHK, IIPABEACHHBIX HIDKE:

Ne o/ TexHmka Omnmcanne

1 2 3

Texnmka, OCHOBaHHasg Ha
CHUCTEMAaTHYECKOM pacdere
TEPMOJMHAMHUUYECKUX IIOKa3aTesaei
1 IIposenenue "[luny-ananusza" JUIST. MUHHMH3AIUU TIOTPeOSICHUS
sHepruu. VMcnomnb3yeTcsi B KauecTBe
WHCTPYMEHTA IS OIEHKHA OOIINX
KOHCTPYKLIUHA CUCTEM.

ACYTII npegHa3HadeHa s
BBIpA0OOTKM W  pealu3alnuu
YIPaBISIOUIMX BO3JACHCTBUN Ha
TEXHOJOTHUYECKHUU 00BEKT



yipaBJjicHHUsA, B TOM YHCIIC

obecrmevynBarias
aBTOMATH3WPOBAHHEI cOOp W
ABTOMATH3MPOBAHHAS CHCTEMA  oGpaGoTKy uH(OpMALHH,

YOpaBJI€HUA TEXHOJOTHYCCKUMU

nponeccamu  (ACYTII) B YIpaBICHUS TEXHOJIOTUICCKAM
uHTerpanun ¢ ACM

HCO6XOHHMOﬁ JUIA  OIITUMH3aIIUHU

00BEKTOM B COOTBETCTBHUH C
OpUHATEIM Kputepuem. Cucrtema
MOKET aBTOMATHUYECKHU
perynupoBaTh paboty
obopynoBaHus (Hampumep, KOTJIOB,
neuew, pEeakTopoB) TSt
nojasiepx aHuss BBHIOPOCOB  Ha
MHHHMaJIbHO BO3MO)KHOM YPOBHE.

ACKYD — cucrtema 3JIeKTPOHHBIX
MPOrPaMMHO-TEXHHUUYECKHX CPEJICTB
JUIsl  aBTOMaTHU3WPOBAHHOIO, B
peasbHOM MacmTabe BpeMEeHHU
JICTaHIIMOHHOTO M3MEepeHus, coopa,
nepenadn, 00paboTKu, 0TOOpakeHUI
ABTOMAaTH3MpOBaHHAs CHCTEMA
3 U JOKYMECHTHPOBaHUs Ipolecca
KOHTPOJISL M y4eTa SHEPTOpeCypCcoB
BBIpa0OTKH, Tepefayu WM
notpebieHus 3HepropecypcoB  (
3IEKTPOIHEPrUH, TeIlla, ra3a, BOJbI
U T.J.) TI0 33/1aHHOMY MHOXECTBY
NPOCTPAHCTBEHHO-PACIIPEICICHHBIX
TOYEK HX U3MEPEHHSI.

HAT 4. s MOHUTOpPHHTA, KOHTPOJIA ¥ COKPAIIEHUA SHEPronoTpeOlIeHus, yIydIeHus
OIICPAaIMOHHON IECATEIHLHOCTH, ITOANEPKAHUA paIOHAIbHON OpraHW3aluy IIPOHW3BOICTBA
HAT npemycMaTpuBaeT HCIOIB30BAHME COOTBETCTBYIOIIMX KOMOWHAmWi TEXHUK,

IIPUBCOCHHBIC HIKC.
Ne o/m Texumka OddexT oT BHEIPEHNA
WHnnuupoBanue CUCTEMBI .
JIJ'IS[ COOCUCTBHUSA BBbIABIICHUIO
1 CTUMYJIUPOBAaHHUS .
oOnacreil yiydrieHus
SHEProcOepeIKECHHS
Jns obecrniedeHUs] COOTBETCTBHS
) Perynsipuoe npoBeJcHUE JEATEIbHOCTH  NPEIIPHUITHS
SHEProayuToB BHEIIHUM M  BHYTPEHHUM
HOPMAaTHBHBIM JIOKYMEHTaM
YCcTaHOBUTH L€KW U CTpATEruu AJist
IInan CHUXEHUSA N
3 YIIy4lIeHUs OIlepallMOHHOH
SHEPronoTpeOIeHIs
JIeSITEeIIbHOCTH
Omnpenenenne odIacTy yrydeHus (
N HarpuMep, COOTHOLICHHE BO3IYX/
[IpoBenenne MeponpusATHH 110 N
4 TOIIJIMBO, TEMIIEPATYpPa BBIXJIOIHOU
MHTEHCH(UKAINU TOPEHHS
TpyOBl, KOH(QUTrypalus TOPEIKH,
KOHCTPYKIIUS T1€YN)
YyactTue B MEpPONPHUATHIX IO
5 paHXHpOBaHUIO/OEHUMAPKUHTY B  [IpoBepka HE3aBHCHMBIM OPraHOM

MOTPEOJICHUH SHEPTUH



Oxonoruyeckas 3QPEKTUBHOCTD: BCE MEPHI MO CHUIKEHUIO MOTPEOJICHUS YHEPTUU
MPUBEAYT K COKPALICHHIO BBIOpPOCOB B atMochepy, Bimodas CO,. Jlobas TexHHKa IO

HPHEProcOEPEKEHUI0 OKA3bIBACT BIMSHHUE Ha 3arps3HEHUE OKpYKalolled cpelnbl u3-3a
MPEIEeTbHOTO PAcXo/1a TOIUIHBA.

HAT 5. g 3¢p¢heKTHBHOTO CHIDKEHHMS SHEPro3aTrpar, peCypconoTpedIeHns, a TaKkxKe
CHIDKCHHS YPOBHEH 5MHCCHH B OKPYXKAIOMIYI0 CpeAy IIPHMEHICTCA CTPAaTeTrHs yIpaBIICHUSA
IIPOM3BOZICTBOM.

VYrnpapieHrue mpoU3BOACTBOM IMPEICTABISAECT COOOM 1ENblii KOMIUIEKC MEPONPUITUH,
HaIlpaBJICHHBIX Ha JOCTHIXCHUC MAKCHMAJIbHO BO3MOJKHBIX BBITOI IIPOMU3BOACTBA ITPOAYKIIHH,
sKOJIoruYecKkoi Oe3omacHocTU. OnucaHue NaHHOW TEXHUKU HE YCTAaHABIMBAET KOHKPETHbIE
1Iard U MpeaoCTaBiIseT onepaTopaM OOBEKTOB BO3MOXKHOCTH JASUCTBHUU ISl COKpAICHUS
nokazarejell SMHUCCHM MAapKEpHBIX BEHIECTB B OKPYXKAIONIYI0 CpeAy, MOBBIIICHUS
3HEProd(P(HEeKTUBHOCTH TEXHOJIOTMUYECKUX MPOLIECCOB M COKPALIEHUS TOTPEOIEHHS ChIPhEBBIX
PECYPCOB C YBEJIIMUEHUEM MTPOU3BOACTBA MPOAYKIIUU COOTBETCTBYIOIIETO Ka4eCTBa.

Oxonorudeckas 3Q(PEKTUBHOCTh: MOCTENEHHOE COKpallleHue BBIOPOCOB/COPOCOB
3arpsI3HAIONIMX BEIIECTB B OKPYKAIOIIYIO Cpeay OT IPOU3BOJCTBEHHBIX IpoleccoB. s
3arpsI3HSIONINX OMACHBIX BEIIECTB — MPEKpaIleHHe WIM TOSTAlHOe CHUXEHHE COpPOCOB.
[ToBblllIEHHE YPOBHS pECYypCcOCOEPEKEHNUS.

HAT 6. HAT npexycMaTpuBaeT HEMPEPHIBHBIA MOHHTOPHHT BEIOPOCOB B aTMOCHepHEL
BO3JyX IyTEM MHCTPYMEHTAIBHBEIX 3aMEpPOB C JAaCTOTOM HEe MEHee TOM, KOTopas yKa3aHa B
orpacieBrx cpaBoyarkax mo HIT B cooTBeTcTBHM ¢ TpeOOBaHMAMY, yCTaHOBICHHBIMH B
3aKOHOAATENBHEIX M IOJ3aKOHHEIX akTax PecmyOmmkm Kaszaxcram B o0GimacTH OXpaHBI
OKPYXKAIOMmEH CPebL.

B ortpacnesrix cnpaBounukax no HJT ykasbiBaeTcs NeprUOAUYHOCTH MOHUTOPHUHIA
SMHUCCHUH B OKPYKAIOIIYIO CPEAY C COOTBETCTBYIOIIUMHU TEXHOJOTHUYECKUMH MOKa3aTEIISIMH,
HCO6XOI[I/IMBIMI/I JJIsA CO6HIOI[CHI/I${ B COOTBETCTBHU C TpC6OBaHI/I$IMI/I, IKOJOTHUYECKOT'O
3aKkoHoaTenbcTBa Pecryonuku Kazaxcras.

HAT 7. Ina gopmupoBanus mOIHOH MHYOpMAIMOHHOH 6a3Hl IO yCTaHOBKaM/00beKTaM
He ocHamaeMsIM ACM, ¢ menpio KOHTpOJIA M IPOrHO3HPOBAaHUA YPOBHSA SMHUCCHH, a TaKkKe
HCKIIIOYCHHSA YEIOBEYECKOro (akTopa NIpH INPOBEACHAM MOHHWTOPHMHTAa HEOO0XOAMMO
OCYIIECCTBILATh IEPHOAWICCKUN KOHTPOIb HCIONb3ys MHCTPYMCHTAIBHBIC M PAacCICTHEIC
METOABI U3MEPEHUS YPOBHEH SMUCCHH B OKPYXKAIOIIYIO CpEay.

OcHOBHBIE METOJbl aHAJIW3a MpeICTaBiIeHBl B paznenax 4.1. — 4.5. Hacrosuero
cripaBounuka o H/T.

HJT 8. llna camkeHds cOPOCOB 3arpsA3HAIOMMX BEIIESCTB JODKHA IPHMEHATHCH
CTpaTerus yIpaBJICHUS BOXHBEIMH pecypcaMu



JlanHas TeXHUKA MPEACTABISIET COOOM CTPATETHIO BBISABICHUS U COKpAIEHUsI COPOCOB B
BOJY BEIIECTB, KJIACCU(PUIIMPOBAHHBIX KaK MapKEpHBIE 3arps3HSIONINE BEIIECTBA, a TaAKXKe
COKpallIeHHEe MOTPeOJIeHUsI BOJAHBIX PECYPCOB.

CoOTBETCTBYIOIIAsI CTPATErUsi MOXKET OBITh pealin30BaHa B CHCTEME MOHUTOPWHTA U
BKJIIOUYATh CIEAYIOIINE MEPOIPUSATHS:

1) cHxeHnEe TOoTpeOaeHUS BOIBI (IKOHOMUSA);

2) pa3zenbHbI cOPOC C YCTAHOBOK Yepe3 JTOKATbHBIE OUUCTKY;

3) MakcUMaJIbHOE TTOBTOPHOE MCTOIB30BAHKUE BO/IBI;

4) aBTOMaTHYECKUH MOHHMTOPUHT COCTaBa BOJBI ISl MPOIECCOB XUMHYECKON WU
OMOJOTUYECKON OYMCTKH B COYETAaHUU C JTAOOPATOPHBIMU METO/IAMH;

5) ycTaHOBJIEHHE HOPMAaTHBOB COpPAachIBAEMBIX BEIIECTB C YYETOM PErHOHAIBHBIX
TpeOOBaHUI;

6) MOHUTOPHHT Ha OCHOBE YTBEP)KACHHBIX ITPOTPAMM, COTIACOBAHHBIX C KOMITETEHTHBIMU
rOCyJIapCTBEHHBIMHU OpTraHaMU;

7) ycTaHOBKA MpeAnucannii 0Tbopa mpoo AT MOHUTOPHHTA ITPH HOPMAIBHBIX YCIIOBUSX
SKCIUTyaTaly (BPEMEHHBIN MIIM IOCTOSTHHBIN TUTaH);

8) ompeneneHue Haubosee MOAXOMASIIET0 MEpHOJa I MPOBEIACHUS BPEMEHHOTO
MOHHUTOPUHTA TPU TUIAHUPOBAHUH, HANIPUMEP, MIECTUMECSYHOTO WA €KErOTHOTO, €CIH
3HAYCHUS OYCHb HU3KHE, U BBHITIOJIHCHHE TIJIaHA;

9) aHanu3 pe3yibTaTOB U pa3pabOTKa KOHKPETHOTO IJIaHa IEeHCTBUN MO COKPAIICHHIO
cOpPOCOB COOTBETCTBYIOIINX BEIIECTB, KOTOPBIE OYIyT BKIIOUYEHBI B CHCTEMY 3KOJIOTUYECKOTO
MOHHUTOPUHTA.

Okosornueckas 3pQPEeKTUBHOCTh: MOCTENEHHOE COKpalleHHe cOPOCOB 3arpsA3HSIOINX
BemecTB. /[ 3arps3HAIONMX ONAacHBIX BEHIECTB — IMPEKpallleHHEe WU IO03TaIHOe
peKpaiieHre cOpocos.

6.2. HenmpepHIBHEI MOHHTOPHHT BEIOPOCOB B aTMOC(EPHEIH BO3AyX

HAT 9. /1 ka4eCTBEHHOr0 MOHMTOPHHIA M KOHTPOIIA SMHCCHIA B aTMOC(HEPHBIH BO3IyX
OT IPOH3BOACTBEHHOMH JEATENHHOCTH HEO0X0AUMO OCYHIECTBIATh KOHTPOJIb Ka4ecTBa BHIOp
OCOB HAa TIpaHMIE BO3IACHCTBHA IIyTeM IIPOBEACHUA HHCTPYMEHTAJIBHHIX 3aMeEpoOB (
IPEAIOYTHTEIHHO IIOCPEACTBOM BHEIPEHUS CTALIAOHAPHBIX IIOCTOB).

ABTOMaTHYECKUH KOHTPOJIh BHIOPOCOB KadecTBa aTMOC(HEPHOro BO3AyXa Ha TPAHUIIC
o0acT BO3ACUCTBUS MPECTABISIET COOOM CHCTEMY MOHUTOPUHTA, KOTOpast HEMPEPBIBHO U
aBTOMATHUYECKH aHAIU3UPYET COCTaB aTMOCHEPHOTO BO3/yXa HA TPAaHUIIC U BOJTU3U TPAHUIIBI
30HBI BO3JICHCTBUS IPOMBIIUICHHBIX WU APYTUX UCTOYHUKOB BHIOpOCOB. KpaTkoe onucanue
MpEeACTaBICHO B pasaeiie 5.2.1. Hacrosiero cnpaBounnka no H/T.

HAT 10. HAT npexycMaTpuBaeT HenpephIBHBI MOHUTOPHHT 3MHCCHI B aTMOC(epHBIH
BO3QyX mocpeacTBoM uHTerpamui B ACM mnpodHILHEIX M YHHBEPCAIbHHIX JaTIMKOB

MOHHTOPHHTA BHGPOCOB 3arpA3HAIOIIAX BCIICCTB.
Ne o/ Texankn 3arpssaromye Bemecrsa [ IpuMeEIMOCTD



HenucnepcuoHHblit
nH(ppakpacHb MeTonm (
NDIR)

Uudpakpacuas
CIIEKTPOCKOIIHS HA OCHOBE
npeobpaszoBanus Dypee (
FTIR)

CnexTpoMeTpus

MOTJIOMIEHUST JHOJHOTO
nazepa (TYHHEJbHBIC
nmuoHbIe ma3epsl, TDL)

HuddepernnansHoe
ONTHYECKOE IOTJIOIICHHE
cniektpockornuu (DOAS)

Henucnepcuonnas
yapTpaduoneToBas
cniektpockonus (NDUV)

3
MeTton IUPOKO
UCMONb3yeTCcs IS

MUHUMU3AIHAHA TIOMEX MPHU
U3MEPEHUHN TaKUX ra3oB,
KakK CO2 u HZO’ Hu

MO3BOJIIET CO3/1aBaTh
BBICOKOYYBCTBUTEIHHBIC U
TOYHBIC aHATU3ATOPHI IS
MOHHUTOPHHTA Pa3IHMIHBIX
ra3oB, TAKHX, KaK NH3, CO

,HCI, CH,, NO_ 1 SO,.
X 2

Ilo3BonserT
KOHTPOJINPOBATH LIMPOKUI
CIEKTp Ta30B, TAKUX Kak
NH,, CO, HCIl, HF, CH4,

NO_, u SO,.
X 2

TDL-ananu3zatopsl
IIUPOKO TPHUMEHSIOTCS B
9KOJIOTHIECKOM
MOHHUTOPHHTE JJIsI TOYHOTO
W3MEepEeHUs] KOHLIEHTPaIHii
ra3oB, TaKHUX, Kak NH3,

HCI, HF, CH4, NOx u 802

. B
OKpy>Karouieu cpene.

BpIOpocax H

MOHHUTOPUHT PEAKTUBHBIX
raszos, takunx kak HCI u
NH3, a Taxke takoro 3B

kak Hg.

OCHOBHBIC COCJIMHEHUS,
KOTOpPBIE H3MEPSIIOTCS C
IIOMOIIBIO TaKHX
NDUV-anamuzatopos: SO
» NO, NO,, H,S, HCI, HF

» NH,.

Wcnonb3yercs i aHanusa

IMIMPOKOTO  CIIEKTpa
METAJlJIOB, BKIIOYas:
Tskensie Meraiel: Cd, Pb,
Hg, As;

TepexoIHbIe MeTauiel: Fe,
Ni, Co, Cu, Zn, Cr;

OO01IeIPUMEHUMBI KO BCEM
oTpacusam
MOPOMBIIUICHHOCTH €
Y4E€TOM COOTBETCTBHS
aHAIM3UPYEMBIX
[apaMeTpoB SMHCCUH U
crenupuKaIuu
BBIOPAHHOTO
000pyIOBaHUS.

OO0menpuMeHIMEI KO BCEM
oTpacusam
MPOMBIIUIEHHOCTH  C
Y4ETOM COOTBETCTBHS
AHAJIU3UPYEMBIX
apaMeTpoB 3MHUCCHUI W
cunenupUKaAnuU
BBIOPAHHOTO
00opy0BaHuUS.

OO01enpuMeHNMBI KO BCEM
oTpacusam
NPOMBIIUIEHHOCTH €
y4eToM
AHAJIU3UPYEMBIX
apamMeTpoB 3MHUCCUU U
cnenupUKanUU
BBHIOPAHHOTO
00opymoBaHUSI.

COOTBCTCTBHA

B ACM
HEIKCTPAKTUBHOI'O TUIA

CUCTCMax

OO0menpuMeHNMEI KO BCeM
oTpacunsaMm
NMPOMBIIIICHHOCTH C
Y4€TOM COOTBETCTBHS
AHAJIM3UPYEMBIX



10

11

12

13

Ne o/

ATtomHO-a0copOITOHHAS
cnekrpomerpusi (AAS)

ATomHO-(rOOpecieHTHAS
criektpockonust (AFS)

I'azo-dupTpannoHHas
koppemsust (GFC)

OnTuyecKkue METObI.
Henucnepcuonunsiit
yabTpaduONICTOBBIN
aHaIM3aTop

OnTHYecKue METOIBI.
Onrtuyeckas
CLMHTHLIALAS

OnTu4ecKre MeTo bl
Xpomarorpadus razoB

Ontruueckue METOAbI.
aﬂeKTpOXI/IMI/I‘{eCKI/Ie
JaTUUKHU

TpubosnexkTpudecKuin
METOJ

[ ETO0YHBIC u
IeJT0YHO3eMEIbHbIC
meramisl: Na, K, Ca, Mg,
Li, Ba, Sr;
mpoune

moirymerauiel: Al, Se, Si,
Sb.

MCETAJJIbI H

OCHOBHBIE Ta3bl, KOTOPBIC
MOTYT OBITH H3MEpCHEI
kocBeHHO: Hg, rumpusi
METAaJI0B AsH3, SbH3,

GeH,, H,Se n CH;Hg.

OmnpenencHue
3arps3HSIONUX BEIIECTB
CO, CO,, NO, SOX’ HCI,
CH,, NH,, H,S, HCl u HF
B aTMOC(EepHOM BO3IyXe,
BKJIOYass  JIETy4ue
OpraHUYECKUE COETUHEHHS
, CO, CH u pgpyrue
KOMITOHEHTEI.

M3mepeHne KOHLEHTpaluu
00IIel MBUIM, YaCTHI] PM1

o> PM, 5 1 MOHHTOpHHT2

SO, NO,.

MOHHTOPHHT TBEPIBIX
yacTull.

Jletyune opraHuYecKue
coequaenus, CO.

ConepxaHue yrapHOTO
raza Ha TEPPUTOPUHU
IMPOMBINIICHHBIX O6'beKTOB

U3mepeHne TBEpABIX
gactuil Hrke 0,1 Mr/m.

napaMeTpoB 3MHUCCUI W
cunenupUKaAIAA
BEHIOPAHHOTO
obopynoBaHUsI.

OO01IenpPUMEHUMBI KO BCEM
oTpacusam
OPOMBIIUICHHOCTH €
y4eTOM
aHAIM3UPYEMBIX
apamMeTpoB 3MHUCCUU U
cnenupUKanuu
BBIOPAHHOTO
000pymoBaHUS.

COOTBETCTBUA

Onucanue npeacrasieHo B pazaenax S5.1.2., 5.1.3. nacrosuiero cnpaBounuka mo HJIT.
HAT 11. HAT npexycMarpuBaeT HEMPEPHIBHBI MOHUTOPHHT SMHCCHI B aTMOC()EPHBII
BO3AyX mocpeacTBoM BHexpeHus ACM c meisio KORTpOo (PU3HIECKHX TapaMETPOB Ira3oB.

TexHMKH

Omnmcanne

3

N3mepenue
MIOTOKA rasza

CKOPOCTH

ToYHOCTH METO/Ia BHICOKA,
a JMana3oH H3MEpEHMl
cocrasiset oT 0,1 g0 40 m/

IIpumennmocTh



1 VY bTpa3ByKOBBIE METOABI C. Oerns He
ONpEeAeNICHUs CKOPOCTH  B3aUMOJEHCTBYET  C O6uienpuMeHNMBL KO BCEM
[IOTOKA rasza U3MEPUTENbHBIMU OTpaciiaM
JMEeMEHTAMH, 4TO HNPOMBIIUIEHHOCTH €
no3Bojsier d¢p¢dekrnBHo YICTOM  COOTBETCTBUSA

paboTarh B KUCIOTHBIX ¥ dHAIM3UPYCMBIX

3aMbUICHHBIX CPEax. mapameTpoB SMHUCCHU H
cnenuPuKanuu
IIpumensercs il gt b
. BBIOpDaHHOTO
HENPEePHIBHBIX U3MEPEHUI
00opymoBaHUs
BBIOPOCOB  BPEIHBIX
BEIUIECTB B
IIPOMBIILIEHHBIX YCIOBUIX
2 Tpy6xa [Turo P Y
, oco0eHHO i
OTIpeIeTICHISI CKOPOCTH
ob6beMa  BO3AYIIHOTO
MOTOKA B JBIMOBBIX TPyOax
U BBITSDKHBIX CUCTEMAX
Koppensuunonusie
pacxomoMepsl

N W3mepenue ckxopoctu

3 KoppensanonHslit MeTos PEKOMEHIYIOTCS IS
MTOTOKA M Pacxoa.

WCIIOJIb30BaHUS  Ha

YTOJBbHBIX CTAHIIUAX

N3mepenue ckopoctu
MIOTOKA, KOHIIEHTPALUU

UK-kpocc-koppensimqus 14308 M JApYTHX

TypOYTEHTHOCTH ( T1apaMeTpoB. OO61mEenprMMEHHMBI KO BCEM
4 UH(QPAKPACHBIE JETEKTOPBI Omnpenenenue oTpaciim
) 3arpsA3HAIOIIUX BelecTs IIPOMBINUJICHHOCTH €
CO, COZ’ NOX’ SOX, HCI, y4eTOM COOTBETCTBUSA
CH,, NH,, H,8, HCl u HF, *M&SHPYEMbIX -
apaMeTpoB 3MHUCCHI W
MoOHUTOpPHUHT BBIOPOCOB  cTEIHPUKATHA
BPEAHBIX  BEIIECTB, BBIOPAHHOTO
5 TeroBsle MaccoBbIE  TPEJOCTaBIsAS TOYHBIE  00OpPYIOBAHHS
pacxomoMepsl JAaHHBIE O MacCOBOM

pacxoxe Ta30B B
mpolieccax BeIOpoca

Onucanne npeacrasieHo B pazaene S.1.4. Hacrosmero cnpaBounuka mo HJIT.
HAT 12. HAT npexycmarpusBaer BHeApeHHe ACM no MOHHTOPHHIY COCTaBa ra3os,
BBIOpacEIBacMbIX Ha ()aKeJIbHEIC YCTaHOBKH.

Ne o/m KonrTpomipyemsie mapaMeTpsl Texauxu
Y IpTpa3ByKOBbIE METOIbI
OTIpEeJIeTICHUs] CKOPOCTH TTOTOKA ra3a
1 OOBeMHBIH pacxon raza U PacXOJ0MEpBHL.
Tpyoka [Turo.

Koppensuuonnsiit meros.

TeroBble MaCCOBBIE PACXOIOMEPBI.
YapTpa3zByKoBbIe METOIbI
OIIpEJIeTICHUS] CKOPOCTH MOTOKA r'a3a

2 IInoTHOCTE Taza

1 pacxXoaOMEPLI.



I'azo-¢miibTpanoHHast KOppessanus
(GFO).
HNK-kpocc-koppensinus
TypOyIeHTHOCTH (MHppPaKpacHBIC
JIETEKTOPHI).

3 Ceposonopon (H,S) HenucriepcnoHHEIi HH(PaKpacHEIi
meton (NDIR).
WNudpakpacHass COEKTPOCKONHUS Ha
ocHOBe mnpeoOpazoBanus Dypre (
FTIR).
CHekTpoMeTpHs  TOTJIOIICHHS
JUOTHOTO Ja3epa (TyHHEJIbHBIE
JmuoaHbIe nasepbl, TDL).

VYrnepoga oxcun-cynsdpun (COS),

4 yIieposa cyabdH (Cepoyriepo — DNEeKTPOXUMHUYECKHE METOABl  (
cs. ) AIIEKTPOXUMUIECKUN CEHCOP).
)
I"azoBas xpomatorpadus.
lazoBass xpomartorpadusi B
5 MepxkanTaHsl COYETaHUU C MACC-CIIEKTPOMETPUEH.

DoTOMETPUUECKUE METOIBI.
DNEKTPOXUMHUIECKIE METOIBI.

* MpoBeIeHHEe MHCTPYMEHTAIBHBIX 3aMEPOB IO KOHTPOIUPYEMBIM KOMITOHEHTaM (
yriepona okcua-cyispun (COS), yraepona cymbdun (cepoyriepon — CS,) onpenernsercst

MIPU HAJTUYUU B JEUCTBYIONIEM 3aKOHOAaTeNbcTBE PecnyOnuku KazaxcTtan cCOOTBETCTBYIOIIMX
METOIUK/TIPaBUJI IPOBEICHUSI MOHUTOPUHTA COCTaBa Ia30B, BEIOpAChIBaeMbIX Ha (haKebHbIC
YCTaHOBKH.

Onucanue npeAcTaBiIeHO B paznene 5.3. Hacrosiiero cupaBounuka mo H/IT.

HAT 13. HAT npexycMarpuBaeT MOHATOPHHI' BEIOPOCOB Ha (pakebHBIX yCTaHOBKAaX
IIOCPEACTBOM BHEAPEHNUS NOA(aKeIbHEIX HAOIIONeHHIA.

[TondakenbHbie HAOTIOICHUS BKIIFOYAIOT U3MEPEHNE KOHIIEHTpAIU MPUMECEH TT0/1 OChIO
(akena BHIOPOCOB U3 TPYO MPOMBIITUICHHBIX 00BEKTOB. MECTOMOIOKEHNE TOUSK I 0TOOpa
npo0 BO31yXa, HUCIOJB3YEMBIX [IJI OINpEeTCeHUs] KOHIIEHTpAaIuid BpPEJHBIX BEIIECTB,
MEHSIETCSl B 3aBUCUMOCTH OT HampasieHus ¢akena. OnucaHue npecTaBieHo B pazzaene 5.3.4.
Hacrosmero crpaBoynuka no H/T.

HAOT 14. HAT mpexmycMaTpuBaeT MOHHTOPHHT BEIOPOCOB C Y4€TOM BHEIPCHHA
JUCTAHIIUOHHBIX METOJIOB MOHHTOPHHTA.

JlucTaHIIMOHHBIE METO/IbI MOHUTOPHUHTA BKIIFOUAIOT B CEOS:

MeTtoapl ONTUYECKOTO AUCTAHIIMOHHOTO 30HaAUpoBaHus (ORS) — ator MeToa u3mepsier
KOHLIEHTPALIMIO 3arpsi3HUTENIE BO3JyXa HAa OCHOBE UX B3aUMOJECWUCTBUS C
AJEKTPOMATHUTHBIM U3JIYUYCHUEM, TaKuUM, KakK yJIbTpadHOJIETOBbIM, BUIAMUMBIA WIIH
UH(QPaKpPaCHBIN CBET.

FTIR-cnexkTpomeTpsl U nepectpauBaemble auoHble da3zepbl (TDL): nanHbie MeTOabI
TAK>KE 3aBUCAT OT MOIVIONICHUS CBETa 3arpsi3HsAomMUMH BemectBamu. FTIR-criekrpomMeTpsl



PETHCTPUPYIOT MHTEHCUBHOCTD CBETA B IIMPOKOM CIIEKTPaTbHOM HH(PPAKPACHOM JIHAMAa30HE
C HucCHojJb30BaHHeM mpeoOpazoBanuss Pypwe, Toraa kak B TDL anuHa BOJHBI jna3epa
HACTPAMBAETCS MO0 BRIOPAHHOM MOJI0CE TTOTIIONMICHUS 3aTPSA3HUTEIS.

Hudbdepenunansnoe nornomenue LIDAR (DIAL): DIAL ucnonb3yer jnasepsl,
HampaBlIeHHbIE B aTMmocdepy, I8 U3MEPEeHHUs a’po30Jed, MbUIM WM Tra3000pa3HbIX
coenrHeHui. OTHOIIEHHE UHTEHCUBHOCTH OOPAaTHO PACCESTHHOTO CBETA Ha JIBYX JJIMHAX BOJIH
U3MepseTCs 1 KOMOMHUPYETCSI ¢ BPEMEHHOM 3aep>KKOl 00OpaTHOTO CUTHAja, YTO MO3BOJISET
ONPENENATh KOHUEHTPALUIO 3arPSI3HUTENS U €r0 MECTOIOJI0KEHUE.

[Torok conueunoro 3armenus (SOF): SOF — MeTo/1, NCTIOJIB3YIONIUM COJIHIIE B KaUueCTBE
IIMPOKOMNOJIOCHOTO HCTOYHUKA cBera. Cuctema SOF cocTOUT M3 cHEKTpoMeTpa s
M3MEPEHUsI COJTHEUHOT0 U3JIYyUYEHHS, COJIHEUHOTO TpeKepa ISl MOJJAepKaHUs OpPUEHTAIIMU
unctpyMenTa B 3eHute Connna u GPS s TOYHOrO HM3MEpeHHsT MECTOIOJIOKEHUS
OTHOCHUTENIBHO ra30BOro nuienda.

MonenupoBanue obpatHoi aucnepcun (Reverse Dispersion Modeling, RDM) — sto
METOJI, MPU KOTOPOM B OTIMYUE OT TPAAULUHOHHOIO MOJEIHPOBAHUSA JIHCIIEPCUH,
MPOTHO3UPYIOIIEM KOHIIEHTPAllMM Ha OCHOBE HM3BECTHBIX MCTOYHUKOB BbIOpocoB, RDM
HaIpaBJICHO HAa UACHTU(HUKAINIO U KOJIWYECTBEHHYIO OIICHKY HEM3BECTHBIX UCTOYHUKOB Ha
OCHOBE HaOJII0/IaeMbIX JJaHHBIX. UTOOBI OXBATUTh BCE MOTEHIIMATbHBIE HCTOYHUKHU BHIOPOCOB,
OOBIYHO TIPOBOJISIT MOHUTOPUHT B HECKOJIBKUX TOUKAX.

Meroax RDM nonxonut 1ijist ra3000pa3HbIX 3arpsA3HSIONIMX BEIIECTB; B CIydae TBEP/IbIX
YacCTHIl 3TO MPUBOJUT K MEPEOLIEHKE UCTOUHUKOB BHIOPOCOB MEPBUYHBIX TBEPABIX YACTHII,
NOCKOJIBKY CTaHAApPTHBIE MOJIENIM AUCIEPCUM HE YUMUTHIBAIOT BKJIAJ BTOPUYHBIX YACTHUIl B
00110 KOHIIEHTPAIIUIO YacTHUI[ B aTMocdepe.

[Mpuanuner neiicteus RDM ocHoBaH Ha cOope METEOPOJIOTHYECKUX MAHHBIX WU
M3MEPEHUSIX KOHIICHTPAIUNA 3arps3HSIOMNX BEIIECTB B Pa3IMYHBIX TOUYKaX BOKPYT
MOTEHIIUAIBHBIX HCTOYHUKOB BBIOPOCOB. C MOCHEAYIONIUM MPSIMBIM MOJICITHUPOBAHUEM
mucnepcun  (Co3gaHue MOJIENIM, ONHUCKHIBAIONICH, KaK 3arps3HSIONIME BeEIIecTBa
PacCIpOCTPaHSIOTCS. OT U3BECTHBIX UCTOYHUKOB MPHU JIAHHBIX METEOPOJIOTUYECKUX YCIOBHSIX )
u obparHoe MmozaenupoBanue (Mcmonp3oBanue HabIIOAAEMBbIX JAAaHHBIX KOHIUEHTpALUUA U
METEOPOJOTHUUYECKUX JTaHHBIX I pacueTra BO3MOXKHBIX MCTOUYHHKOB BBIOPOCOB, KOTOPHIC
OOBSCHSIOT HAOJIOJaeMbIE KOHIICHTPALINH ).

Onucanne npeacTaBieHo B pazaene 5.5. HacTosuero cnpaBounnka no HT.

6.3. HenpephIBHELN MOHUTOPHHT COPOCOB B BOJHEIE O0HEKTH

HenpepbiBHBIE MOHUTOPUHT COPOCOB B BOJHBIE OOBEKTHI OCYIIECTBIISIETCS B
COOTBETCTBHH C MOJIOKEHUSAMU JAHHOTO pa3jieia, €CIN HE IPEeayCMOTPEHO UHOE.

HAT 15. HAT 3akmogaeTcs B MOHHTOPUHTE COPOCOB 3arpA3HAIONIMX BEIECTB B KaXKIOM

BBHIITYCKE CTOYHBIX BOJ C MUHMMAIIHO OIIPEICIICHHON 9aCTOTOMH.



HT 3akmtodaercs B MOHUTOPHHTE COPOCOB MAapPKEPHBIX 3arpsI3HSIONINX BEIIECTB B MECTE
BBIITyCKa CTOYHBIX BOA. YacToTa MOHUTOpHUHIA cOpOCOB, cBsizaHHas ¢ npumeHenuem HJT,
IIPUHUMAETCS B COOTBETCTBUE € OTpaciieBbIMU cripaBoyHukamu o H/T.

B ciiyyae oTCyTCTBHS NMEPUOAMYHOCTH MOHUTOPUHTA B MPO(HUIBHOM OTPACIEBOM
cnpaBounuke nmo HJ[T yactoTa MOHUTOPHHTa IPUHUMAETCS 1O TaOIUIE HIKE:

Ne HaumMeHOBaHHE 3arpA3HAIOMETO

o/ BemecTsa YacTora MOHATOpHHTA

1 2 3

1 IIpyn-HakonwTeIb

1.1 BsBemrennsnle BemecTsa E>xexBapTanmpHO

12 Kenezo (Bkirouas XJIOpPHOE KENE30) EskeKBapTanbio
o Fe

1.3 Hedrenpoaykrst E>xexBapTanmpHO

1.4 Cynbdarst (o SO,) EsxexBapTanbHO

1.6 Xnopuast (o CI) E>xexBapTanbHO

2 IIpyn-ucnapurens

2.1 B3Bemennsle BelecTa E>xexBapTanbHO

29 Kenezo (Brirtouast XJIOpHOE KeENe30) EsKeKBapTaTbHO
no Fe

23 Hedrenponykrst E>xexBapTanbHO

2.4 Cynsdarsr (o SO ) ExexBapTanbHO

2.5 Xaopugsl (o Cl) E>xexBapTanmsHO

6 Husranonamun/M 1D A(¢dnekcop6)/ EsKeKBapTaIbHO
METaHOJI/THIICHT JTUKOJIb

2.7 CepoBogopon ExexBapTanbsHO

3 Bakauka B INIACT € LEABIO
MOAeP’KaHMA IIACTOBOTO AaBIICHUA

3.1 B3sBeriennrnle BelecTna ExenenenbHo

39 XKeneso (Bkiogas XJIOpHOE KeEJE30) ECHEICIBHO
no Fe

33 HedrenpomykTs ExenenenpHO

34 CepoBogopon ExenenenspHo

4 VTum3anug B Heipa

4.1 B3BeuieHHble BeliecTBa ExenenenpHo

42 Keneso (BKirtoUast XIOPHOE KeENe30) ECHEICIBHO
no Fe

43 Hedrenponykrst ExenenensHo

4.4 CepoBonopon ExenenenbpHo

4.5 Cynbdartst (110 SO4) ExenenensHo

4.6 Xnopumst (o Cl) ExenenenbHo



1) oTHOCUTCSL K COCTaBHOM MpoOe, MPOMOPIIMOHATLHON MTOTOKY, B3SITOM B TeueHue 24
4acoB, WJIH, IPU YCJIOBUH, UTO MPOJEMOHCTPUPOBAHA JOCTATOUHASI CTAOUIILHOCTh MOTOKA, K
o0pa3iry, IpOonopIHOHATFHOMY BPEMEHU;

2) B OTHOIIICHHH YCTAHOBJICHHUS TEXHOJOTHICCKUX HOPMATUBOB B COpOCaxX CTOYHBIX BOJ B
MPY/II-HAKOTIUTENIA ¥ TIPYIBI-UCTIAPUTETN HOpMa HE Oy/IeT paclpoCTPaHAThCS TIPH yCIOBUN
UX COOTBETCTBUS TpPEOOBAHUSM, NPUMEHAEMBIM B OTHOIIEHWU THUIPOTEXHUUYECKUX
COOPYKEHUH C TTOATBEPKICHUEM OTCYTCTBHS BO3JICHCTBUS HA MIOBEPXHOCTHHIE U TIOJI3EMHBIC
BOJIHBIC PECYPCHI 110 pe3yJIbTaTaM MOHUTOPHUHIOBBIX UCCIIEIOBAHUM 3a MOCIEAHNE 3 TO/a;

3) ycraHoBieHUE (paKTa HETaTUBHOT'O BO3JIEUCTBUSI HA TTOBEPXHOCTHBIC U TMOA3EMHbBIC
BOJIHBIC PECYpPCHl CBHUACTEIbCTBYET O HapyIIEHHH TpPeOOBaHUM, NPUMEHSIEMBIX K
TUAPOTEXHUUYECKUM COOPYXKEHUsIM. B 3TOM ciydae KOJW4ecTBEHHBIE MOKA3aTeId YMUCCUM
JOJDKHBI COOTBETCTBOBAThH JCHCTBYIONIMM CAaHUTAPHO-TUTUCHUYECKUM, 3KOJIOTHYCCKUM
HOpMaTHBaM KayecTBa W IIEJIEBBIM IOKa3aTeIsiM KauecTBa OKpPY)KAIOLIEeH Cpeabl Io
OTHOILIEHHUIO K MECTaM KYJbTYPHO-OBITOBOTO BOJIONIOJIb30BAHMS.

HAT 16. HAT npexycMaTpuBaeT HeNpEepHIBHEIH MOHUTOPHHT (U3HIECKHUX HapaMeTpOB
BOJI, COpachEIBacMBIX B IOBEPXHOCTHHIC BOJHBIE 00BEKTHI TOCpeACTBOM BHEApeHHs ACM.

Ne n/m KonTponupyemsie napaMeTpsl Texaukn

TepMOMETpPBl  CONPOTUBIICHUS,
TepMONapbl, MaHOMETPUYECKHE

1 Temneparypa TepMOMETPHI, OECKOHTaKTHBIE
CpeAcTBa M3MEPEHUS TEMIIEPaTy Pl
BOJI — MUPOMETPBHI.

YbTpa3ByKkoBble TPUOOPHI ydeTa,
3JIEKTPOMArHUTHBIE TIPHOOPHI yderTa,

2 Pacxonmomep
MEXaHWYECKHE C HMITYJIbCHBIM
BBIXOIOM

3 BopopoaHslii nokasarens pH-MeTpEI
W3mepeHne 351eKTPONPOBOIHOCTH:

4 DNEKTPOIPOBOTHOCTh DIEKTPOJHBIMU  JaTYHWKaMHU,
WHAYKTUBHBIMU JTaTYUKaAMU.
MyTHOCTH ONTHYECKHUX

5 MyTHOCTB TypObunumerpoB (poromerp)
He(eIoMeTpHN.

Onucanue npeacrasieHo B pazjaene 5.4.1. Hacrosmiero cnpaBounuka mo HJT.
HAT 17. HAT mpexmycMaTpuBaeT HENpEphIBHBIE MOHHTODHHT Kade€CTBEHHBIX
IoKa3aresnei Boasl nocpeacTsoM BHeApenus ACM.

B ocHOBe aBTOMaTHBHpOBaHHOﬁ CUCTECMBbI Yy4d€Ta BOAbI HMCCTCA
(OTOKOJIOPUMETPUUECKUN aHAIU3. DTO M30MPATENbHOE IMOIJIONIEHNE SJIEKTPOMArHUTHBIX
M3Jy4YeHUN pa3IUYHbIX YYacTKOB CIIEKTpa aTOMOM, HOHOM HW/UJIW MOJEKYJIOU
aHaJIM3UPYEMOI'0O BEIL[ECTBA.

HOFJIOH_IaSI KBaHT CB€Ta, MOH, aTOM HJIM MOJICKYJIa ICPEXOAAT B 0oJiee BBICOKOE
sHepreTuueckoe coctosinue. [lepexos ¢ OCHOBHOro, HEBO30YKJIEHHOTO YpOBHSI Ha Ooiee



BBICOKHE M BO30YXJCHHbIE YpPOBHU. Takue 3JE€KTpOMarHUTHbIE NEPEXOAbl BBHI3bIBAIOT
MOSIBJICHUE B CIIEKTPaXx IMOMJIOMIAIIMX YACTUL CTPOrO ONPEIEICHHBIX MOJIOC MOIJIOLICHHUS,
OCHOBAaHHBIX Ha MPONOPUHOHAIBHON 3aBUCHMOCTH MEXAY CBETONOIJOUIEHHEM U
KOHIIEHTpALMEN MOMIOMAOIIEro BemecTBa. OnucaHue MpencTaBieHO B pasznene 5.4.2.
Hactosimero cnpasounnka no HJT.

6.4. TpeboBaHm IO peMeTHaIAA

CormacHo DKOJIOTMYECKOMY KOAEKCY NOJ peMEIHalHnedl NMPU3HACTCS KOMIUIEKC
MEPONPUATUH 10 YCTPAHEHHIO DKOJIOTHYECKOro yiiepda MOoCcpesiCTBOM BOCCTAHOBJICHUS,
BOCITPOU3BO/ICTBA KOMITIOHEHTA IPUPOAHON Cpeibl, KOTOPOMY ObLII MPUUUHEH 3KOJOTUYECKHUMA
ymep0, WM, €cAu DJKOJOTHMYECKUHM yuiepd sABISETCS MOJHOCTHIO MJIM YaCTHYHO
HEIOIMPAaBUMBIM, MO 3aMEUIEHUIO TaKOro KOMIIOHEHTa MPUPOIHOU cpefnl. Pemenuanus
MIPOBOAMTCSA MIPH BBISIBICHUH (PaKTa 3KOJIOTHUECKOro yuiepoa:

KUBOTHOMY U PaCTUTEIbHOMY MUPY;

MOJI3EMHBIM M IOBEPXHOCTHBIM BOJAM;

3eMJISIM U TTOYBE.

MOHUTOPUHT AMUCCHUI 3arpsA3HAIOIIMX BELIECTB SIBJISETCS OJHUM M3 MHCTPYMEHTOB
WCMOJIHEHUSI MNPUHLUHMIA TPEJOTBPAIICHUS B paMKax pEryJupoBaHUS 3KOIOTHYECKUX
OTHOLIEHUH, TOMYCKAIOIIUNA OCYIIECTBICHUE 000 AEATENHHOCTH NP YCIOBUU HAIAYUS
HEOOXOJUMBIX MEp MO MPETOTBPALICHUIO MPUIMHEHUS SKOJIOTMYECKOT0 yiiepoa.

Oco0eHHOCTH peMeauali KOMIIOHEHTOB MPHUPOJHON CpeAbl ¢ YYETOM CHelUu(uk
OTJIEJBHBIX BUJIOB JEATEIBHOCTH OTPAXKEHBI B COOTBETCTBYIOLIUX OTPACIEBBIX CIIPABOYHHUKAX
o H/T.

[Ipu oOHapykeHnu (HaKTOB FKOJIOTHUECKOro yiiep0a KOMIIOHEHTaM MPUPOJAHON CPeIbI IO
pe3ysbTataM MPOU3BOJCTBEHHOTO U (WJIM) rOCYJapCTBEHHOI'O HKOJIOTMYECKOr0 KOHTPOJIS,
MPUYMHEHHOTO0 B PE3yJbTAaTe€ AHTPONOTCHHOrO BO3JEWUCTBUS, W NMPU 3aKPHITUU U (UJIN)
JUKBUJAUHUH TOCIEACTBUI JESITEIbHOCTH, HEOOXOAMMO NPOBECTH OLEHKY H3MEHEHUS
COCTOSIHMSI KOMIIOHEHTOB MPUPOJHON Cpelibl B OTHOIIEHUH COCTOSIHMS, YCTAHOBJIEHHOTO B
0a30BOM OTYETE UM 3TAJOHHOTO yJacTKa.

JIuo, nelcTBUSA WU ACSTEIbHOCTh KOTOPOTO MPUYMHUIM 3KOJOTHYECKUH yiepo,
JOJKHO MPENNPUHATh COOTBETCTBYIOIIME MEPHI AJI YCTPAaHEHUs TaKoro yuiepoda, 4ToObl
BOCCTAHOBUTH COCTOSIHUE YYaCTKa, CcleAys HOpMaM OKOJOTHYECKOTO KOJieKca U
METOJAMYECKUM PEKOMEHIALUSM M0 pa3paboTKe MpOorpaMMbl peMeTUaltu.

JIutio, AeWcTBUS WUIM JESATEIBHOCTh KOTOPOTO MPUYMHUINA SKOJOTHUYECKHH yIepO,
JOJKHO TPUHATH HEOOXOIMMBbIE MEpbl A yAaleHus, CACPKUBAHUS WM COKPAILECHUS
SMHUCCUH COOTBETCTBYIOIIMX 3arps3HSIOIIMX BEIIECTB, TaKXe M1 KOHTPOJBHOTO
MOHUTOPHUHTA B CPOKH M MEPUOJUYHOCTD ISl TOTO YTOOBI C YYETOM HMX TEKYIEro, WIH
OyIyIiero yTBEpXKACHHOTO I[€JIEBOr0 Ha3HAUCHHS YYacTOK OOJbIIe HE cO3AaBall
3HAUUTETFHOTO PUCKA JJIsl 3J0POBBS UEJIOBEKAa U HE MPUUUHSIT yIIepO OT ee IeITeITbHOCTH B
OTHOUIEHUU OKPYXAIOLIEH Cpelibl U3-3a 3arpsA3HEHUs] KOMIIOHEHTOB MPUPOIHOM CPEIbI.



OrnpeneneHrne UHBIX TEXHOJOTMYECKUX TTOKa3aTenel, cBs3anHbIx ¢ mpuMmenennem HJIT, B
TOM YHCJIe YPOBHEU MOTPEOICHUS YPHEPTeTUUECKUX, BOJHBIX U UHBIX PECYPCOB B HACTOSAIIEM
npoekte crnpapounuka o HJT sBisercs HenenecooOpa3HbIM.

NHple TeXHOJOTrMYECKHE TTOKa3aTeu, CBa3anHuble ¢ mpuMeHenueM HJIT, BeipakaroTcs B
KOJIMYECTBE MOTPEOJICHUsT PECYypCcOB B pacyeTe Ha €AUHUI]Yy BPEMEHU WIIH EAUHHUILY
IPOU3BOJIMMON TMPOAYKIHMH (TOBapa), BBIMOJHAEMON pabOThl, OKa3bIBAEMON YCIyTH.
COOTBETCTBEHHO, YCTAHOBJIEHHE HMHBIX TEXHOJOTMYECKUX IOKa3zaTeneil oO0yCIOBIEHO
MPUMEHSEMON TEXHOJOTHEH TMpou3BoJCcTBA. B pe3ynbrare aHamu3a nOTpeOIIeHUs
HHEPreTUYECKHUX, BOJIHBIX U UHBIX (CBIPHEBBIX) PECYPCOB, MPOBEACHHOIO B pazjaeine "OO0uas
uHpopManus", MONyYeH BapUATHUBHBIA DPsij TMOKa3aTeleld, KOTOPhIA 3aBUCUT OT MHOTHX
(hakTOPOB: Ka4eCTBEHHBIE MOKA3aTEIN ChIPhs, TPOU3BOIUTEIBHOCTh U AKCIUTyaTaIl[MOHHBIE
XapaKTEePUCTUKU YCTAHOBKH, KAYECTBEHHbIE IIOKA3aTEJIM TOTOBOM MPOAYKIIUH,
KJIMMaTUYeCKHe OCOOEHHOCTH PETHOHOB U T.J.

TexHonorn4yeckre noka3aTesy noTpedIeHus: pecypcoB AOKHBI ObITh OPUEHTUPOBAHBI HA
BHeapenne HJIT, B TOM uuciae NpOrpecCMBHOW TEXHOJOTWU, MOBBIIICHUE YPOBHSA
OpraHu3alii MPOU3BOJICTBA, COOTBETCTBOBATH HAUMEHBIIUM 3HAUYCHUSAM (HUCXOIS U3
CPEIHEr0/IOBOTO 3HAYEHUS TNOTPEOJICHUsI COOTBETCTBYIOIIETO pecypca) U OTpaxaThb
KOHCTPYKTHUBHBIE, TEXHOJIOTUUECKUE U OPTaHU3AIMOHHBIC MEPONPUATHS MO PKOHOMHUHU U
paIMoHAILHOMY MOTPEOICHUTO.

7. IlepcrieKTHBHBIC TEXHUKHA

Ananmu3 Tekymux crpareruii u nonutuk ODCP [42, 43, 44], EC [45, 46, 47, 48, 49, 50, 51
] ¥ Apyrux MCTOYHMKOB IMOKA3bIBAET CJIEAYIONIME OOIIME TEHICHIIMU PAa3BUTHS, KOTOPHIE
aKTyaJIbHbI C TOUKHU 3PEHUS IKOJIOTUYECKOTO MOHUTOPHUHTA:

udpoBuU3aIys 001IeCTBA B COYETAHUHM CO CTPEMHUTEIbHBIM PAa3BUTHEM HCKYCCTBEHHOTO
MHTEJJIEKTA,

nekapOoOHM3aIs 00IIEeCTBA;

byHIaMEeHTaJIbHOE OIpaHUYEHUE 3arpsA3HEHUSI OKPYKAIOIIe cpelibl, 0COOEHHO BO3yXa,
BO/JIbI U TIOYBBI;

pPa3BUTHE SKOHOMHUKH 3aMKHYTOTO ITUKJIA.

AHanu3 TeKymux cTrparerud U noJuTuk EC m Ipyrux AOCTYIHBIX MCTOYHUKOB
MOKa3bIBAET, YTO OOIIME TEHJACHIIMU OTPa3sITCSd Ha MPOU3BOJCTBEHHOW MESITEIHHOCTH,
OCOOEHHO B CIJIETYIOIIUX 00JIaCTsIX:

1) pobGoTu3amusi MPOMBIIIUIEHHOCTH B COUYETAHUU C TOSBICHUEM HCKYCCTBEHHOTO
uHTEeeKTa [42, 44, 46, 52];

2) pa3paboTKa CUCTEM YIpaBIEHUS MPOU3BOACTBEHHBIMH MPOIECCAMU C UCIIOJIH30BAHUEM
MCKYCCTBEHHOI'0 UHTeIIEKTa [42, 44, 46, 52, 53];

3) pa3BuTHE 0€3yTIAEPOAHBIX/HU3KOYTJIEPOIHBIX/YUCTHIX HYJIEBBIX TEXHOIOTHM [54].

[Ipumeuanue: "ducThie HyJieBble TexHoJioruu" (net zero technologies) o3HaudaroT
TEXHOJIOTUU BO30OHOBISIEMBIX UCTOYHUKOB YHEPTUU; TEXHOJOTHH XPAHCHUS SJIEKTPOIHEPTUU



U TEIUIa; TEIJIOBBIE HACOCHI; CETEBBIC TEXHOJIOTUM; TEXHOJIOTHH BO30OHOBIISIEMOT0 TOTUINBA
HEOMOJIOTUYECKOTO MPOUCXOKICHHUS; TEXHOJIOTUHN YCTOMYMBOTO albTEPHATUBHOTO TOILINBA;
ANEKTPOJIU3EPHI U TOTUIMBHBIE AJIEMEHTHI; MTEPEOBbIE TEXHOJIOITUU MTPOU3BOJICTBA YHEPTHUH U3
SICPHBIX MPOIECCOB C MUHUMAJIBHBIMH OTXOJIaMH TOIUIUBHOTO IMKJa, HEOOJbIIne
MOJIyJIbHBIE PEAKTOpPbl M Jy4YIlle€ B CBOEM KJIACCE TOIUIMBO; TEXHOJOTHH YJIABIMBAHUS,
MCIIOJIb30BAHUS U XpaHEHUs YIiiepoja; U TEXHOJIOTUH YHEProddHEKTUBHOCTH, CBSI3AHHBIE C
SHEpPreTUYEeCKUMU cucrteMamu [S1];
4) mpou3BOJICTBO KeJie3a U CTaJIu Ha OCHOBE Bojopoa [55, 56];
5) ucnonpsosanue CO, Npu yIaBIMBaHWM U YTHIH3ALUK B IPOU3BOICTBE (TOILIHBO,

oeton) [57];
6) pa3BUTHE TEXHOJIOTUH MEepepadOTKU OTXOJOB C aKI[EHTOM Ha KPUTHYECKU BAKHOE
ceIpbe [58, 59, 60].

[Ipumeuanue: OOKCUT, KOKCYIOIIUNUCS YToib, JIUTHH, ¢hochop, Sb, mosieBoii mmnar, Jerkue
peaKo3eMebHbIe AeMeHThl, ckauani, As, CaF, Mg, Si, BaSO, Ga, Mn, Sr, Be, Ge, C, Ta, Bi
, Hf, Nb, Ti, B, He, Ru, Rh, Pd, Os, Ir, Pt, W, Co, Dy, Ho, Er, Tm, Yb, Lu, Ca(PO), V, Cu,
Ni.

ComnyTCTBYIOIIUM SIBJICHUEM BBIIIICYKa3aHHBIX TEHICHIIMM B OTPACIISIX MPOMBIITICHHOCTH
SABJISIETCA, C OJTHOM CTOPOHBI, YKECTOUEHUE CYIIECTBYIOIIUX YKOJIOTUUECKUX CTAHJIAPTOB, a C
IPYroil — BBEJICHUE HOBBIX.

B nacrosimiee BpeMsi HaOIr0AaeTCsl PE3KUM POCT UCIMOJb30BaHUSI UCKYCCTBEHHOTO
MHTEJUIEKTa BO BceX cdepax uenoBeueckoil nesatenbHocTH. OO05acTh SKOJIOTHYECKOTrO
MOHUTOPHUHTA HE SIBJISIETCS UCKIIIOUCHUEM.

3HaUMUTENbHBIC PE3YNbTAThl OBLIN TaKXKe JOCTUTHYTHI B MPUMEHEHUH HCKYCCTBEHHOTO
WMHTEJJIEKTa B 00J1aCTY MOHUTOPUHTA KauecTBa BOAbI [62].

[TomyuenHbIe 3HaHMS OUYEHb OBICTPO MEPETAIOTCS Ha MIPAKTUKY M B HACTOSIIEE BpeMs Ha
pPBIHKE YK€ JOCTYIHBI CUCTEMBI MPOTHO3HOTO MOHUTOpUHra PEMS ¢ ucnons3oBanuem
MCKYCCTBEHHOI'0 MHTEIIEKTA [63, 64| 1 aHAIOTMYHbIE CUCTEMbl MOHUTOPUHTA Kaue€CTBA BOJIbI
C UCITOJIb30BAHUEM MCKYCCTBEHHOI'O MHTEJUIEKTA [65].

7.1. KommrekcHas cucTeMa MOHHTOPHHIA C HCIOJIB30BAHAEM HMCKYCCTBEHHOTO
HHTEJUICKTa (KOMOMHAIUSA CHCTEMBI HEIPEPHIBHOIO MOHHTOPHHTA BHIOPOCOB C CHCTEMOM
IIPOTHO3HOT0 MOHHTOPHHTA BEIOpocoB (PEMS), HHTErpHpOBaHHBIX ¢ CHCTEMO# YIIPaBICHUA
TEXHOJIOTHIECKHM IIPOLECCOM, a BO3MOXHO M C CHCTEMO# MOHHTOPHHTA BOMBI)

Texamgeckoe onvcanue

XOopomo HU3BECTHOW M HAJEKHOM CUCTEMOM MOHUTOPHUHIA SABIISIETCA CHCTEMA
HEMPEPHIBHOTO MOHUTOPHUHTA BbIOpOCcOB (ACM), KoTOpass COCTOUT U3 000PYIOBaHMS IS
W3BJICUCHUS W TPAHCIOPTUPOBKH TMPOO, aHaiIu3aTopa, a Takxke OOOpyIOBaHUSA U
IpOrpaMMHOro obecreueHus s 3anucu U 00padoTku nanHbiX. ACM MOXKHO pa3jenuTh Ha
TPH THUIIA METOJIOB:



AKCTPAKTUBHBIN, KOTOPBIN Tpeanoaaraet Gu3ndeckoe u3BjieueHne mpoobl U3 JIMOBON
TpyOBlI;

MHCTPYMEHThl Ha MECTE, KOTOpbIE MPEACTABISIOT COOONM aBTOMATU3UPOBAHHBIC
WHCTPYMEHTAJIbHBIC METO/IbI, MCIOJb3YIONIME Pa3IMUYHbIC MPUHIUIIBI OOHAPYKEHUS IS
HETPEPHIBHBIX WU TIEPHOJUICCKUX H3MEPEHUI BHIOPOCOB;

METO/Ibl, OCHOBAaHHBIE HAa MapaMeTpax, SIBJSIOTCS BO3MOXKHOM aJbTEPHATUBOM YCTAHOBKE
TpaauuoHHbIX ACM.

Knaccudummpyercst Ha 1Ba Ki1acca METOJIOB, OCHOBaHHBIX Ha MapaMeTpax: CypporaTHbie
U mporHoszupytomue. s onpeneneHus COOTBETCTBUS UCTOYHUKA CTaHAApPTy BBHIOPOCOB
MOHO HCTOJIb30BaTh cypporaThl. [lonyueHne 3HaueHUU mapaMeTpoB OOBIYHO TpelyeT
TIIATEJILHOTO TECTUPOBAHUS M MPOBEpKHU. M MporHO3HBIE MapaMeTpbl MPUMEHSIOTCS B TEX
CITy4asix, KOTJla B3aUMOCBS3b MEXAY YCIOBHSIMHU TIPOIIECCa U YPOBHSIMHU BBHIOPOCOB TaKOBa,
YTO €€ HEBO3MOKHO IPAaBWIBHO ONHUCATh OJHUM mNapaMmeTpoM. [lapaMeTrpbl mpOTrHO3HOIO
KJIacCa BKJIIOYAIOT KOHIEMIIUIO MOJEIUPOBAHUSA, KOTOpas B HACTOSIIEE BpPEMsS UrpaeT
BaXXHYIO POJIb B CUCTEMAX yIIPaBJICHUsS BHIOpOCAMH.

CucremMa mporHo3upyeMoro MoHHTOpHHra BbIOpocoB (PEMS), ucnonbssyer
AMIIUPUYECKYIO MOJIEIb JIJIsl TPOTHO3UPOBAHUS KOHIIEHTPAIIUU BEIOPOCOB HA OCHOBE JIaHHBIX
TEXHOJIOTUYECKOT0 Tpoiiecca (pacxo TOIUIMBA, HArpy3Ka, pabouee aBJICHUE U TeMIlepaTypa
OKpy>karomero Bo3ayxa). @akrtuuecku, PEMS mo3BoisieT o6ecrneunTs cnocod MoydeHHs
HENPEPHIBHOTO MOTOKA (OLIEHOYHBIX ) 3HAYEHUI BHIOPOCOB Ha TEXHOJIOTMYECKUX YCTaHOBKAX,
rae ACM OTCYTCTBYIOT U TZI€ peain3yercs JIMOO0 aHaiau3 Ha MecTe (T.€. MePUOUUYECKUN),
7160 METO/1 KaMIIaHUU.

Cucremsr PEMS Bce Wame HCIONB3YIOT MCKYCCTBEHHBIH HHTEUIEKT (MAaIIMHHOE
o0Oyuenmne)

PEMS wmoxHO wucnosib3oBath B KomOuHanuu ¢ ACM B kauecTBe pPe3epBHOTO
obopynoBanus, ecinu umeercss ACM, i kak 3ameHy ACM. B Takux ciaydasix 3aBoqy
paspeiaercst apeHaoBaTh nopratuBHyr0 ACM 115t cOopa JOCTaTOYHBIX JaHHBIX O BBIOpOCax
JUTSI TIOCTPOCHMS | npoBepku Mozene. [locne ceprudukanuu moxaeneir ACM ynansercs u
3aMEHSETCS] CUCTEMOM BUPTYaJIbHOIO aHAJIU3aTOPA.
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Pucynok 7.1. Bo3amoxnas cxema kombunaiuu ACM (CEMS) u PEMS (CEMS - ato
AHTJIMICKUM SKBUBaAJIEHT a00peBuatypsl ACM).
Hcrounuk: [63]
HeszaBucumo ot toro, kakywo posib PEMS wurpaer, on obecreunBaeT MHOXXECTBO
MPEUMYIIECTB B PA3JIMYHOM ITPUMEHEHHH.
MHO»XeCcTBO pa3 MPUMEHEHNE A0KA3a10, YTO MPOTPAMMHBIE CUCTEMBI CTOJIb K€ TOYHBI,
kak 1 annapataeie ACM. BupryanbHble aHaIM3aTOpbl IPEAIaratoT Apyrue pyHKIUM:
OTIPEJICTUTH KIIOYEBbIC IEPEMEHHBIE, BHI3BIBAIOLIUE BEIOPOCHI;
MIPOBECTU ABTOMATUYECKYIO TPOBEPKY TATUUKOB;
BOCCTaHABIIMBATh YPOBHU BHIOPOCOB HA OCHOBE MCTOPUUYECKUX JAHHBIX MPHU BBIXOJC U3

CTpOSI anmnapaTHOr0 YCTPOUCTBA;

JIOTIOJTHSITH ¥ COBEPIIIEHCTBOBATH OOIINE CTPATETUH ONTUMU3AIIMH ITPOIIECCOB.

dakTUyecKre HOpMaTUBHbBIE TPEOOBAaHUS B OCHOBHOM HACTaMBAIOT HA HEOOXOAMMOCTH

MPOBEACHUS MEPUOJUUECKUX HCHBITAHUM Ha JBIMOBOM TpyOe, a TaKKe IMOCTOSTHHOTO
MOHHUTOPHUHTA BBIOPOCOB, YTOOBI JI0Ka3aTh COOJIOJACHUE 3aKOHOJIATEIbHBIX OIPAHUYECHUN U
OTCJIEXKHMBATh BO3MOXHBIE HapylieHud. Oanako tpaauimonHas ACM He MOXeT IpeaBUAETh
HapyllIeHre MPeJIeTbHO JOMYCTUMBIX BHIOPOCOB 3arps3Hsomux Bemects. PEMS no3sonser
HANPSAMYI0 KOPPEJIUPOBATh B3aUMOCBSI3b MEXAY PA3JIMYHBIMU JKCITyaTallHOHHBIMU
napaMeTpaMu, 3apaHee MPOTHO3UPOBATH BHIOPOCHI MPENNPHUATHS M MPUHUMATH MEPHI IO
KOPPEKTUPOBKE BHIOPOCOB JI0 TOTO, KaK BOSHUKHYT HApyIICHUS.

Cuctema MOXET OBITh JIOMOJHEHA MOJIETBIO KaueCcTBa BO3/lyXa (MO/IeNIb paCCEeUBAHUSI WU
XUMHUYECKOTO MIEPEeHOCca), YTO MO3BOJIUT OIICHUTh BIUSHUE YCTAHOBKU HAa KAYECTBO BO3/yXa B
OJIM>KHEM WM TAJIbHEM OKPY>KEHUHU.

JIOCTUTHYTBIC SKOJIOTHYECKHE BEITOIBI



dyHaaMeHTalIbHOE peuMyniecTBO KoMIIekcHO cucTeMbl MOHUTOPUHTA (COYETAaHHE
ACM, PEMS, cucrembl MOHMTOPHUHIA BOJBl U CUCTEMBI YNPABJICHHUS TEXHOJOTMYECKUM
MIPOIECCOM) 3aKJIIOYaeTCs B PACIIMPCHHOM, IPOCTOM M HEIOPOTrOH BO3MOYKHOCTH OOIIEH
ONTUMM3AIIMU TIpollecca, KOTOpash YYHUTHIBAET KaK MHHUMM3AIMIO COpachIBaeMbIX
3arpsi3HEHUM, TaK U MaKCHUMM3AIUIO0 HHEProd(p(HEeKTUBHOCTH C ONTHUMAJIbHBIM BBIXOJOM
KOHEYHOI0 MPOJYyKTa TEXHOJOTMYECKOTO Ipouecca. Xopouo mnoBepeHHass moaeinb PEMS
MO3BOJIUT TPOAHAIU3UPOBATH OOJBIIOE KOJMYECTBO KOMOMHAIIMN 3KOJIOTHMYECKHX,
HSHEPreTUYECKUX, TEXHOJOTMYECKNX U IKOHOMHUUYECKUX MapaMeTPOB MPOIEcCa 3a KOPOTKOE
BpeMsi 0e3 HeoOXOIUMOCTH (PU3MYECKOr0 BMEIIATENIbCTBA B Mpolecc U (HPU3UUYECKUX
M3MEPEHUN JJIsl ONIPEACIICHUS] ONITUMAIbHOM CTPAaTEeTUU YNPABJIEHUS IPOU3BOJICTBOM B BUJIE
HAT 5.

OnrtuMuzaius umeeT Oosbioe 3HaueHue tam, rae HJT onpenenseTcs kak KoMOUHAITAS
HECKOJIbKUX Mep (3HeprodP¢deKTUBHOCTh, NMEPBUYHBIE METOJbI COKpAIIEeHUS BHIOPOCOB
OKCHUJIOB a30Ta) WM KOI'/1a JOCTYIIHbI BApUaHThl METOAOB (IIEPBUYHBIE U BTOPUUHBIE METObI
COKpaIlleHHs] BBIOPOCOB OKCHZIOB a30Ta). COOTHOIIEHHE 3arpsi3HSIONIMX BEIIECTB B
OTXOJSIIMX Ta3aX MOJIeKAT ONTUMHU3ALIUH.

B03MOXHOCTH I ONITUMU3ALMHU PACIIMPSIIOTCS 32 CUET TOr0, YTO KOJIWYECTBEHHBIE
TpeboBanusi, cBa3anHble ¢ HAT (ypoBHU BEIOPOCOB, ypOBHU 3HEProd(PEKTUBHOCTH), TOUTH
BCET/Ia ONPEACIISIOTCS KaK HHTEPBAJIbl 3HAUCHHIA.

OKOIIOrHYecKre MOKa3aTeNd U SKCIUTYaTaAUOHHEIE JAHHBIC

[IpAMBIX 3KOJOTUYECKUX MOKA3ATENIEN IO MPEACTABICHHOW TEXHUKE HE UMEETCS, CUCTEMA
ABJISIETCA CPEACTBAMM KOHTPOJISL IMUCCHM. DKCIUTyaTallHOHHbBIE JAHHBIE 3aBUCAT OT COCTaBa
KOHKPETHOM KOMIUIEKCHON CUCTEMbl MOHUTOPUHTA U BKITFOUYAIOT:

MOBCETHEBHYIO JEATEIBHOCTh (0OCTYyXUBAIOMIUN MepcoHal, MoTpeblieHue
ANEKTPOIHEPTHH);
00paboTKy, XpaHEHUE U TIepeIady JaHHbIX U HH(pOpMaInu;
TEKyLIUEe TEXHUYECKHE paOdoThl (KaTuOpOBKa, ayAUT OANIOHHOTO ra3a);
€XEeroJHbIH 0030p U OOHOBJIEHHE OOECNEUYEHMs] KayecTBa, JKCIUTyaTallud |
00CITyKUBaHMUS.

Kpocc-memua 3¢ ekt

Ecnu cucrema KOMIUJIEKCHOIO MOHUTOPHUHTA TaKKE€ BKIOYAET MOHUTOPHUHI BOJIBI,
ONTUMHU3ALMOHHBIE PACYeThl HCHOJbB3YIOTCS IJId ONPEAEICHUs YCIOBUW, MPU KOTOPBIX
MIEPEHOC 3arpsA3HECHUM MEXAY BO3AYyXOM M BOJOM HCKIIKOYAETCA WM, [0 KpailHEeW mepe,
CBOJUTCS K MUHUMYMY.

IIpumerMMOCTH

KommiekcHas cuctemMa MOHUTOPHHTA MOJIXOAUT JJisi KPYMHBIX OOBEKTOB, TAKUX, KakK
AIIEKTPOCTAHIINU, HedTerasonepepadaThIBAIOIINE 3aBOJIbI WIM KPYIHbIE METAILTyprHUeCKHe
VI XUMUYECKHUE 3aBO/JIBI.

OKOHOMMKaA



OO01Me HHBECTUITMOHHBIE U AKCIUTyaTallMOHHBIC 3aTPAThl 3aBUCSIT OT COCTaBa KOHKPETHOU
KommiekcHoM cucTeMbl MOHUTOPHUHTA.

Ilens! Ha o6opyaoBanue cucteM ACM BapbUPYIOTCS B JOCTATOYHO IITUPOKOM JHAIa30HE:
MPOJIBUHYTYIO CUCTEMY JIJIsi OJTHOM TOUKH M3MEPEHUs, KOTOpasi OJTHOBPEMEHHO M3MEPSIET BCE
OCHOBHBIEC 3arpsi3HAIONIME BellecTBa (MbLIb, SO2, NOx, CO), u OCHOBHBIE MapaMeTpbl

npoiiecca orieHuBatorcs mpumepHo 20,1 miH. Tenre (=40 000 nomnapos CIIA);
oOImasi CTOMMOCTh TMEpPBBIX 3aTpar (IMJIaHUpPOBaHHE, BBIOOP OO0OpYyJIOBaHUA,
BCIIOMOTATENIbHBIE CPeJICTBa, MprolOpeTrenre odopynoBanuss CEMS, ycTaHOBKa U MTpoBepKa
ACM, TecThl TEXHMYECKUX XaPAKTEPUCTHUK, TUIAH OOECIECUCHHS/KOHTPOJS KadecTBa)
yctaHoBKH ACM MoxeT 6oJiee 4eM B JIBa pa3a IMpeBbIIIaTh IIeHy 000py10BaHUs;
rOJI0OBBIE 3aTPaThl HA JKCILUIYaTallUI0 U TEXHUYECKOE OOCIYKMBAHUE COCTABISIOT
npumepHo 15 % orT mepBbIx 3arpar Ha yctaHOBKY ACM wimm 1o 30 % or croumMocTtu
0o0opynoBaHUsI.
3anaTH HAa MOHMTOPHHI' BOABI 3HAYUTCIIbHO HIOKC IO CPAaBHCHHIO ¢ MOHUTOPHHI'OM
BO3yXa: LIEHa MHOTONapaMEeTPUUECKOr0 aHaJInu3aTopa HEMPEPHIBHOIO ACHCTBUS COCTABIIAET
HECKOJIbKO ThICs4 JTosutapoB CIHIA.

Cucrema PEMS cymectBenHo aemeBie cucteMsl ACM: kanutanbHble 3aTpaTsl Ha PEMS
COCTABIISIIOT OT YETBEPTH 1O MOJOBUHBI cTOMMOCTH ACM, a 3KCIlyaTallMOHHbIE 3aTPaThl
COCTABJISIOT OKOJIO JiecsATor yacTtu ctouMoctd ACM [68].

Onenka peraka PEMS

Mupogsoii ppiHok PEMS onenuBaics B 2,92 mumnapaa noianapos CIIA B 2023 roay u,
Kak oXkujaaercs, 1octuruet 4,39 muwumuapaa nomnapos CIHIA B 2030 roxy [69].
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Pucynoxk 7.2. MupoBoii ppiHok PEMS.
Ucrounuk: Globe Newswire/MMR (30)

B oruere Market Research Future (MRFR) niporno3upyercsi, uto k 2030 roay peIHOK
CHUCTEM IMPOTHO3MPYEMOT0 MOHUTOPUHTA BBIOPOCOB MOCTHUTHET Aaxe 14,2 mummuapiaa
nosutapos CIIIA [70].

IIprMepsl IPOMBINUICHHOTO BHEAPCHAS
Cuctembl ACM B NpOMBIIIIEHHOCTH MIUPOKO UCMONIB3YIOTCA B 2022 TOy U COCTABIISIOT
78,3 % pbiHka MoHUTOpUHTra Bo3ayxa. Cucrembl PEMS Obutn B MenbiuHcTBe — 21,7 % B

B FapuEpeeTHEA

2022 romy, HO OXHUIAETCA UX €XKETOAHBIM pocT moytu Ha 10 %, mosTomMy B 0003puUMOM
OyymieM oHU TPUOOPETYT Topasano 0oJiee 3HAYUMBbIE TTO3UIIMH Ha pbIHKE [71].



B xaudectBe npumepa: nanasie ACM — npsiMble U3MEPEHUS B PEXKUME PEAIbHOTO BPEMEHH
KOHIeHTpauuu PM, 802 n NOX B JBIMOBBIX Ta3aXx KHUTAWCKUX DJIEKTPOCTAHIUA —

oTclexuBaroTcsi kutalicko cerbto CEMS u mepenatorcs B MUHHUCTEPCTBO 3KOJIOTUM U
okpyxatomeit cpeanl Kutas (MEE; http://www.envsc.cn/). Jlanasie ACM 3anuchIBaroTCs M0
UCTOYHUKY M exXedacHo. B oOmielt cioxkHoctu Habop manHbix ACM oxBartbiBaeT 4622
HMCTOYHUKA BBIOPOCOB (T.€. BBIXJIONMHBIE TPYOBI 3JIEKTPOCTAHUMIA), CBSI3aHHBIX ¢ 5606
sHeproOJoKaMu (Ha KOTOpbIe MpuXoauTcs 98 % TermnosHepreTHdeckux MoIrHocTel Kuras),
35064 gacos ¢ 2014 mo 2017 rox u 3 3arpsisHUTENSIMU BO3yXa (T.c. TBepAble BemecTsa, SO,

1 NOX) 1t KayK10T0 00pasiia HCTOYHUKA B vac [72].
VYcogepienctBoBanHas cuctemMa PEMS ¢ ucnonszoBanunem NN — npumep [73].

Pemenne PEMS ot ABB 0bulo ycnemHo BHEAPEHO B OJHOW M3 KPYIMHEHIIHNX
He(Tera3oBbIX KOMIIaHUW B peruoHe llepcujackoro 3aiauBa it U3MEPEHUSI BHIOPOCOB
ra3oBelx TypOuH. Jlns paspaboTku Hambosiee mnoxaxondmux wmoxener mias PEMS
MCIOJIb30BasICsl BpeMeHHbI aHanu3zatop ACM 11s coopa HE0OXOIMMBIX JTAHHBIX O BEIOpOCax
, TIPpK DTOM JIaHHBIE TMpOIlecCCa OJHOBPEMEHHO COOMPANNCh HEMOCPEICTBEHHO U3
pacnpeneneHHol cuctembl ynpasiieHus npeanpustuem (DCS). COop gaHHBIX OBLI
THIATENHHO pa3pabOTaH MPH MOIEPIKKE OTIEPATOPOB MPEANPUATHNA, YTOOBI OXBATHTH CaAMBIH
MIMPOKUH JUAIAa30H TEXHOJOTUUECKUX YCIOBHIA.

OO6paboTka gaHHBIX, pa3paboTKa MOJENH, aBTOHOMHAsi POBEpKa M BHEApPEHHE Ha
00BEKTE BBITIOHUIMCH C UCIOJIb30BaHUEM (DHUPMEHHOTO IIporpaMmHoro obecnedenusi ABB
Inferential Modeling Platform. O6GpabGoTka JaHHBIX SIBISETCSA KIIOYEBOW 3ajladeil mpu
pa3paboTKe SIMIUPUYECKON MOJIETTH U BKIIFOUAET B C€0S BaXKHBIC STAIIbI.

Ha ocHOBaHMM >MIHUPUYECKONA MOJIECNIHM OMpeesieHa ONTUMalbHas 4acTOTa BHIOOPKH,
9TOOBI 00€CTICUNTh HATMYHME aJ€KBATHOTO HAOOpa PENpPEe3CHTATHUBHBIX 3alUCEH I IIeNeH
MOJICTUPOBaHMS. 3aTeM OBbUIM MPUMEHEHBI CI0KHBIE CTATUCTHYECKHE M MaTeMaTHYECKHUE
METOBI JIsl BhIOOpa HamOoJiee PEeBAHTHBIX MapaMeTPOB, KOTOPbIE OyAyT BKIIOYEHBHI B
KauecTBe BXOJHBIX MEPEMEHHBIX st Mojeneil. s mopaboTKu MOJENN HUCTOIb30BAIHCH
aJITOPUTMBbl HEUPOHHBIX CETEW, MOCKOJBbKY OHHM OKa3aluch HambOosiee 3(PHEeKTUBHBIMU U
HAJCKHBIMU C TOUYKHU 3PEHUS] TOUHOCTU U HAJIEKHOCTH.

OxongarensHas cucrema PEMS Ornina maTerpmpoBana ¢ DCS um ppyroi
HHQPACTPYKTYpO¥ aBTOMAaTH3AIWHA IIPESIPUITHS.

[Tocne ycTaHOBKM cucTeMa Obljia MOJABEPTHYTA OIEHKE U cepTU(UKaIMu ATEHTCTBA 10
oxpane okpy:xatoriei cpeasl CIIA (US EPA) ynoiHOMO4YeHHOM CTOpOHHEW kKoMItaHueu. B
X0JIe 3TOro mpoiecca oueHku BbIOpocoB PEMS cpaBHMBanuWCh €O 3HA4YEHUSMHU,
m3MepeHHbIMU ACM B pa3IMUHBIX YCIOBHUSX SKCIUTyaTallMd, YTO MO3BOJISIIO OMPEACIIUTh
OTHOCHUTEJIbHYIO TOYHOCTh cucTeMbI PEMS.



[TockoNIbKy XapaKTEpUCTHKHU KaxXJOTO BBIOpPOCA COOTBETCTBOBAIM TpPeOOBAHUAM
ArenTctBa mo oxpaHe okpyxawomeid cpeast CIHIA (US EPA), cucrema Oblia
cepTuGUIIMPOBaHA U IPUHSTA 3aKA3INKOM.

HedrenepepabaTriBatomue 3aBoabl B Utanuu u Cpeain3eMHOMOPCKOM PETUOHE TaKkKe
BHepuiiu ABB PEMS 1 uMmeroT aHaJIorH4YHbIN MOJI0KUTEIBHBIN OMBIT.

O¢ddexr ot BEEAPEHUA

BHeapenre KOMIUIEKCHOM CHCTEMbl MOHUTOPHUHTA, CKOPEE BCETO, MPUHECET MpsSMbIe
3¢ deKxTh Kak B 00JIaCTH CHUKECHHS 3arpsi3HEHHS] OKPYXKAIOIIeH Cpeibl, TaKk U B 001acTu
SKOHOMMH DHEPTUHU U CHIPBS.

7.2. TexHONOrUA I'MIIEPCIIEKTPAIFHON BH3yalm3anyy ra3oBoro obmakxa (Gas Cloud
Imaging)

TexHnaeckoe onMcaHue
Kaxnapiii ra3 uMeeT YHHKaJIbHYIO CIEKTPaJbHYIO CUTHATYpYy/cled W3TydeHus/

MOTJIOIIEHHS B CBOEH 00JIACTH CUTHATYp/CJe/Aa, 4TO MO3BOJIAET pa3ianyarh ra3pl. Hoelimme
CHEKTpalIbHbIE aHAIU3ATOPHI AHATU3UPYET TUMEPCIIEKTPATIbHBIE JAaHHBIC C KaXI0T0 MUKCEs
n300paxeHus co ckopocThio 60 pa3 B cekyHay st uaeHTudukanuu 6omnee 50 razos. Kamepa
(buUKCUpyeT yTEUKy Tra3a B BUJE BUAUMOr0 00Jlaka, KOTOPOE 3alliChiBaeTCa Ha BUJIe0. Takke
oToOpakaeTcs pazMep razoBoro odsaka v HampasjieHue ero ABmxeHus. Kak Tonpko kamepa
(buUKcUpyeT YTEUKy rasza, cpaldaThlBaeT CHCTEMa YyIpaBICHHUS TPEBOTAMH, OIOBEIIas
COOTBETCTBYIOIIUE CIY>KOBI 110 3JIEKTPOHHOM MOYTE.

Kamepst GCI ucnonb3yroT runepcnekTpalibHY0 TEXHOJIOTHIO BU3YallM3alluu JIJIsl 3aXBaTa
KaK BHUJIUMOTO CIIEKTpa, TaK U HHEPPAKPACHOTO CIEKTpa C IeJIbl0 MOHUTOPHUHIA,
KOJIMYECTBEHHOW OIIEHKH U oToOpaxeHuss Oonee 50 TunoB razoB. DyHkiug
MaHOPAMHUPOBAHMSI, HAKJIIOHA M YBEITMYEHUSI N300paKEeHUs, KaMepPhl OXBATHIBAIOT OOJIBIIYIO,
3alpoOrpPaMMUPOBAHHYI0 00JIACTh U OBICTPO TEpPEeMENIaloTCs B JIIOOYI0 HMHTEPECYIOUIYIO
obnacte. Kamepst GCI o6pruno B 100 pa3 TouyHee, yeM TpaaUIIMOHHOE OOOpYIOBaHUE,
MOATOMY JOTOJHUTEIBHOTO O00OpyJOBaHUS [Jisi OOHapyXeHus raza He Tpelyercs.
CamoxanuOpyromiuecs: KaMepbl paboTaloT KPYriIoCyTOYHO B JTFOOBIX MOTOAHBIX YCIOBUSX.

B cranmapTHOI KOMIUIEKTAllMU K JaHHBIM KaMepaM UCIIONIb3YETCsl CepBEP I XpaHEHUs
naHHbIX u3MmepeHuid. Mcnonsizys MU (MammaHOe 00y4YeHUE) C YUETOM BCEX HAKOIUICHHBIX
JAHHBIX MO WM3MEPEHHUSAM C KaMep, MPOXOJIUT YJIYYIICHHE alropuTMa pacro3HaBaHUS U
oOHapy»eHUsI Ta30B B MPOTPaMMHOM 00€CTICUCHUH.

VYrpaBnsieMoe UCKYCCTBEHHBIM HMHTEIIEKTOM, IMIPOrpaMMHOE 00eCTICUeHUE YIPaBIISICT
AHAJIUTUKOM 4Yepe3 COOCTBEHHBIM TMOJIb30BaTENbCKUII UHTEpdeiic u oToOpaxaer
BHJICOMATEpUANIBl B PEXKHUME pealbHOr0 BpEeMEHU. BbIfeleHHbI cepBep oOnazaer
UCKIIFOUUTENIbHOM €MKOCTBhIO XPAaHEHHS] U BBIYMCIMTENIbHOM MOIIHOCTHIO. IIporpammuoe
obecrieueHre crmocoOHo ynpasisith 10 4 Th maHHBIX exenHeBHO OT Heckoibkux kamep GCI.
OmnepaTtopsl MOTYT CIEAUTH 3a MOTOKAMU C KaMep U MPU HE0OXOIUMOCTH KOPPEKTUPOBATH HX
JBH)KEHUE Yepe3 CUCTEeMbl OJOYHOTO YyNpaBlICHUS. YPOBHHU TPEBOTH MPHU MPEBHIICHUN



KOHIICHTPAIMK JOMYCTHUMBIX HOPM COJICpPKaHHS Ta30B BCTPOCHBI B MPOTPAMMHOE
obecrieuenue [74].

1 — BBIOpOC raza Ha oObekTe; 2 — CGI kaMepbl 00HAPYKUBAIOT BBIOPOC; 3 — aHAIU3ATOP
0o0pabaThIBaeT JIaHHBIEC B PEIKUME PEATLHOTO BPEMEHHU JIsl OOHAPYKEHUS, UICHTU(UKAIIUU U
OTCIIC’)KMBAHUSI UCTOUYHHMKA yTEUKH ra3a; 4 — cucteMa u(poBOd BHUI€O3AMUCH OTIPABIISIET
pe3yibTaThl 3allUCU M €€ aHalu3a OIepaTropy; S5 — omepaTopbl MOTYT MNPUHSTH
COOTBETCTBYIOIIUE ACHUCTBHUS.

Pucynok 7.3. Ilpunuun padotsr CGI kamep.
JIOCTUTHYTBIE SKOJIOTHYECKUE BERITOJIBI
'mnepcniekTpanbHas BU3yalu3alus ra3oBoro objaka 00yafaeT MOTEHUIUATbHBIMU
AKOJIOTUYECKUMH BBITOJIaMHU, aBTOMAaTHU3UPOBAHHBIM KOHTPOJb KadyecTBa BO3AyXa C
BO3MOKHOCTBIO OIEPAaTUBHOIO BMELIATEIbCTBA M KOPPEKTUPOBKU MPOLECCOB A
YMEHBIIICHUS SHEPTronoTpeOeHUs, KOHOMHUU PECYpCOB, COKpaIlleHUsS BBIOPOCOB B
OKPYKaIOIIYI0 CpeAy M YMEHBIIEHHS o0beMa OTXOJ0B. Takke MOTEHIHATbHON BBITOJIO0M
SBJISIETCS MpeaoTBpalieHue yredek 10 50 BUAOB ra30B, BKIIOYAsl OKCUJIBI YIiepoaa, OKCHU]T
a30Ta, CEpPOBOIOPO/I, CEPOOKUCH YTIIEPOIa, CEPOYTIAEPO] Ha MPOMBIIIIEHHBIX 00beKkTax [75].
Kpocc-memua s pextsr
[IpriMeHeHHe NaHHOW TEXHOJIOTMM HE BEAET K HETaTUBHBIM MOCJEACTBUSM IS
OKpY>KarOLIEH CPEBI.
IIpumMerMMOCTD
CranuoHapHble OCTBI MOHUTOPUHTA MCIONB3YIOTCS AJIsi MOHUTOpUHTA A0 50 BUIOB
ra3oB, BKJIIOYasi OKCHUJIbl YIJepojaa, OKCHJ a30Ta, CEpOBOJOPOJ, CEPOOKHUCH YTIepoja,
CEPOYTIEPOLIL.
OKOHOMMKA
Hena 3a eqununy CGI kamepst okono 8 muH. Tenre (=16 000 momnapos CIIIA). B
KOMIUJIEKT BXOJUT mporpamMmHoe oOecrieuenue. CepBepHoe 000pyI0BaHHE TPHOOpeTaeTCs
OTIeNpHO. B 1meHy Takke He BXOMAT JOCTaBKA M YCTAHOBKA Ha TPOMBIIIIIEHHOM O0BEKTE.
O¢ddexr oT BEEAPEHUSA
HenpepbiBHBIIT MOHUTOPUHT MO3BOJIUT ONEPATUBHO PEArMpoBaTh HA MOBBIINICHUE
coaepxkanus 10 50 BUAOB ra3oB, BKJIIOYasi OKCHIbI YIJIEPOJa, OKCUJl a30Ta, CEPOBOJOPO/I,
CEPOOKUCH yTIIepoa, CEpOyTIIepo Ha TEPPUTOPUHU ITPOMBIIIIIEHHBIX OOBEKTOB.
IIpumepsr BHEAPEHUS



OO0bexThI MpoMbInieHHOCTH B cTpanax OOCP.

8. lomonmHWTEIbHEIE KOMMEHTapUH ¥ PEKOMEH AN

CnpaBounuk mo HJ/IT moaroTosien B paMkax rocyJapcTBEHHOTO 3aJJaHuUs 10 OO KETHOMN
nporpamme 044 "CopeiictBre yckopeHHOMY nepexony Kazaxcrana k "3eyneHoi 5KOHOMHUKE"
MyTEM MPOJABUKEHUS TEXHOJIOTUM U JYUIIUX MPAKTUK, pa3BUTHS OU3HECA U MHBECTUIMU" B
COOTBETCTBUU €O cTaTheld 113 DKOJIOrnyeckoro Kojaekca W MpH 3KCHEPTHON MOAAEPKKE
Oduca nporpamm Opranuzanuu no 6€30MacHOCTH U COTPYIHUYECTBY B EBporie B ActaHe.

Pa3zpabotka cnpaBounuka no HJT npoBoaunack rpynmnoil He3aBUCUMBIX IKCIIEPTOB,
MPEICTABICHHON TEXHOJIOTaMH, IKOJIOTaMH, CIELUAIUCTAMHU 10 S3HEProd3(PPEeKTUBHOCTH.

[ToaroroBka Hacrosimero cnpaBoyHuka no HJT ocymecTBisiiack nmpu ydacTuu
TEXHUYECKON pabouell rpymnmsl, CO31aHHON npuka3zoM npeacenatens [Ipasnenus Llentpa. B
COCTaB TEXHUYECKOW paboueii TPYIIIbI BOILIN MPEACTABUTENH CYOBEKTOB MMPOMBIITUICHHOCTH
0 COOTBETCTBYIOUIUM 0OJsiacTsiM npuMmeHeHus crnpaBounuka no HJT, rocymapcrBeHHbie
OpraHbl B 00JIACTH MPOMBIILIEHHON O€30IaCHOCTH M CAHUTAPHO-3MUIEMUOJIOTHYECKOr0
Oyiarornosyydusi HaceJeHUsl, HayuHble U TMPOCKTHbIE OpPraHU3alMHU, JKOJOTUYECKHE U
OTpaCIIEBBIE ACCOLUALNY.

Ouenka cootBetcTBUs KputepusMm HJIT ycTtanaBinBanack B COOTBETCTBUU C TYHKTOM 3
cratbu 113 Dkonoruueckoro kojaekca, nupexktuBoit 2010/75/EC EBporneiickoro napiiaMmeHTa
u Coera EC "O mnpoMblnUieHHBIX BBIOpOocax W /unm cOpocax (0 KOMIUIEKCHOM
OpeaynpeXJACHUA U KOHTPOJIE 3arps3HEHU), a Takke Metonoiorueit ornecenust k HJT,
OTpaXEHHOW B pazneiie 2 Hactosuero cnpasounrka no HJT.

[IpoBeneHHBIN aHATN3 U CUCTEMATU3AIMS HHPOPMALIUK MPOMBIIIIIEHHOCTH O KOJIMYECTBE
BBIOPACHIBAEMBIX 3arps3HAIONIMX BELIECTB, BKJIOYas NoAQakKeIbHbIe HAOMIOACHUS, BUAX
MIPOBOJIMMOI'0 MOHUTOPUHIA U METOJAX aHAJIN3a, IPUMEHSIEMBIX B OTPACIIM TEXHOJIOTHUIX U
000pyI0BaHUH.

[Ipu moaroroBke cnpaBounuka mo HJT wmzywanca eBporneickui moaxo]l BEACHUS
MOHUTOPUHIA YMUCCUH.

Crpyktypa cipaBounuka mo H/[T pa3zpaborana o pe3ynbpraraMm mpoBeIeHHON paboThI B
4acTH 0000IIEeHUSI MPOTrpaMM MPOU3BOJACTBEHHOTO SKOJOTUUYECKOTO0 KOHTPOJIS ONEpaTOpOB
o0bekToB PecnyOnrku Kazaxcras, a Tak’ke OpUEHTHUPYSICh HA HAMITYYIIWA MUPOBOM OIIBIT.

K mepcrnekTUBHBIM TEXHOJIOTHSM OTHECEHBI MEPENOBbIE TEXHOJIOTUM Ha CTaJuH
HAy4YHO-HCCIEN0BATEIbCKUX paboTt 151 HAy4YHO-HCCIEN0BATEIbCKUX 151
OTNBITHO-KOHCTPYKTOPCKUX pPabOT, NpUMEHSeMble Ha TMPAKTHUKE WU B KadeCTBE
ONBITHO-ITPOMBIIIIEHHBIX YCTAHOBOK.

[To uroram moaroroBku cmupaBouHuka mo HJIT chopmynmpoBansl clieayrommue
pEeKOMEHJalluK, Kacarolluecs AalbHEHIed paboThl HAJl HACTOSIIMM CIPAaBOYHUKOM, U
BHeapenus HIT:

NPEANPUATUAM PEKOMEHAYETCSI OCYIIECTBISATh COOp, CUCTEMATH3alMI0 U XpaHEHUE
CBEICHUM 00 ypOBHSAX AMHUCCHH 3arpsA3HAIOLUIMX BELIECTB B OKPYXKAIOIIYIO Cpeay, B



0COOEHHOCTH MapKEPHBIX, B IEJIAX MPOBECHUS aHAIN3a, HEOOXOUMOTO IS TTOCTEAYFOIIHNX
ATANoB Pa3paOdOTKH CIPaBOYHHKA, B TOM YHUCJIE B IEIAX MEPECMOTpa MEepeIHs] MapKEePHBIX
3arpsI3HSAONIMX BEIIECTB U TEXHOJOTMYECKUX MTOKa3aTeNeH, cBsA3aHHbIX ¢ npuMeHeHnem HJ(T

BHEJIPEHNUE aBTOMATHU3UPOBAHHON CHCTEMBbI MOHUTOPHHTA YMHUCCUU B OKPYKAIOIIYIO
Cpely SBISIETCA HEOOXOIUMBIM HHCTPYMEHTOM TMONy4YeHUs (HAKTUUECKUX JIaHHBIX IO
OMHCCHUSM MapPKEPHBIX 3arps3HAIONIMX BEIIECTB W IEPEecMOTpa TEXHOJOTHYCCKHUX
MoKasartesield MapKepHBIX 3arpsi3HSIIONINX BEIIECTB;

MIPY MOJICPHUBAINH TEXHOJIOTHIECKOTO U MPUPOJOOXPAHHOTO 000PYTOBAHHS B KAUEeCTBE
MIPUOPUTETHBIX KPUTEPUEB BHIOOPA HOBBIX TEXHOJIOTUH, 000PYI0BAHUS, MATEPHAIIOB CIICYET
OpHEHTHUPOBATHCS HA TOBBINIEHUE YHEPTO3(H(PEKTUBHOCTH, PECypCcOCOCpEKeHNE, CHIDKCHHE
HETaTUBHOTO BO3JICHCTBUS HAa OKPY>KAIOIIYIO CPENY.
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