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Hacrosimmee pykoBOACTBO MO 3KCILTyaTalH MPEIHA3HAYEHO I O3HAKOMIICHHs ¢ paboToi
razoananuzatopos < PAHUT» (B nanpHeiieM - ra30aHaIN3aTOPbl), U3yUEHHs UX yCTPONCTBA U
TEXHUYECKUX XapaKTEPUCTHUK. PYKOBOACTBO MO 3KCIUIyaTallMM COAEPXKHUT HH(POpPMALUIO O
MNPUHLUINE AEHCTBUA Ta30aHANU3aTOPOB, MX TEXHUYECKOE OINUCAHUE U APYTHe CBENCHMUS,
HeoOXOAMMbIE  IJIsI  TPABWJIBHOM  SKCIUTyaTallMM, TPAHCIOPTHPOBAHUS U XPaHEHHS

ra3oaHajin3aTopoB.

[IpennpuaTre-u3roTOBUTENb TaPaHTUPYET HOPMAJBHYIO PadOTy ra30aHaju3aTOpPOB TOJBKO
IIPH CTPOTOM BBITIOJTHEHUH TPEeOOBAHUI M PEKOMEHAALNH, H3JI0KEHHBIX B JAHHOM PykoBOICTBe.
B cBA3um ¢ TeM, UYTO KOHCTPYKLMs M TEXHOJOTHMsS H3TOTOBJEHHUS TIa30aHaIU3aTOpOB, €&
KOMIUIEKTYIOIIUX Y3JI0B M IMPOrPAMMHOIO O0ECIeUeHHUs] TOCTOSHHO COBEPIIEHCTBYIOTCS, B
KOHCTPYKLMHU U TIPOTPaMMHOM oOOecredeHnrn NpUOOPETEeHHOro Tra30aHaiu3aTopa MOTYT

BCTPEYATHCA HE3ZHAUUTEIIbHBIC OTKIIOHCHHA OT HACTOALLCTO PYKOBOI[CTBa.



1 OHINUCAHHUE U PABOTA

1.1 OIUCAHUE N PABOTA I'A3OAHAJIN3ATOPA

1.1.1 HASBHAYEHUWE I'A30AHAJIN3ATOPA

I'azoananuzatops! npegHa3HAuYeHbl JJIs1 HETIPEPHIBHOTO U3MEPEHUsl KOHLIEHTpaLuil aBapuiiHO
XUMHUecKH omacHelx BemectB (AXOB) (maccoBoii koHmentpauuun ammuaka (NHjz),
ceposomopona (H,S), xnopa (Cly), okcuna yraepona (CO), xnopucroro sogopona (HCI) ),
o0wvémHoI nomu kuciopoaa (O;), TOB3PBIBOONACHBIX KOHIIEHTPAIMI MOPIOYNX ra30B H MAapOB B
BO3yXe paboueil 30HbI MPH MOMOIIHN CHENHUATBbHBIX CMEHHBIX ra3oaHanuTudeckux staeek (MCM)
(MHTEeNNeKTyaNbHbIH CEHCOpPHBIH Monayib), panee MCM. Ta3zoananm3atop COBMECTUM C
ra3oaHajJUTHYECKUMHU sueiikaMu u co Bcemu tunamu MCM, BbimyckaembiMu o TV 4215-013-
47275141-10.

Ob6nacte npumeHennst — koHTposib AXOB B BO3ayXe NMPOW3BOACTBEHHBIX MOMELICHHUH, Ha
NPOMBIIIJICHHBIX TUIOMAAKaX OOBEKTOB JOOBMH M NepepadoTKH ra3a u HeTH, B XUMHUYECKOM,
HEePTEeXMMHUYECKOH,  METAUTyprU4eCcKOd,  MUINEBOH  NPOMBIIUIEHHOCTH,  SHEPreTHKE,
KOMMYHAJIbHOM XO3SIHCTBE, B Ta30BbIX M aBTOMOOWIbHBIX xo03siictBax (A3C, AT'HKC,
ABTOCTOSIHKH).

l'azoananuzaropsl TakXke MpeAHa3HaueHbl ISl OCHAIIEHUs aBapUNHBIX M ClacaTelbHbIX
Opurag Ha XUMUYECKHX OOBEKTaX, HA SHEPreTHYECKUX MPEANPUSITUAX, CITyKO KOMMYHAIBHOTO
xo3siicTBa, ciay’k0 Munucrepcrsa I'pakmanckoii OOOpOHBI M UYPE3BBIYAMHBIX CHTYaLUH,

MO>KAPHBIX U CAHUTAPHBIX NMOAPA3ACICHUMN.

YcanoBus 3KCIJIyaTalliH Ia30aHAIN3ATOPOB:
- TeMIleparypa okpyxarolieii cpensl - oT MuHyc 40 no mumoc 55 °C;
- armocdepHoe nasnenue - ot 84 no 106,7 kIla (ot 630 go 800 mm pT. cT.),
- OTHOCHUTEJIbHAS BJIAYXKHOCTB - OT 5 10 95 % mpu temneparype 25 °C;
- NPOW3BOACTBEHHast BUOparus ¢ yactoroi (10 — 55) I'u u amrummaty o

He Oonee 0,15 mwm;

FasoaHannsaTopbl BBINTOJIHCHBI BO B3prB03aH_[I/IH_[éHHOM HUCITIOJIHEHHU u MOTYT

SKCIUTyaTUPOBATBHCS BO B3PBIBOOMACHBIX 30HAX Kjacca 1 u 2.



1.1.2 TEXHUYECKHUE XAPAKTEPUCTUKH

1.1.2.1

Avana3oH U3MEPACMbIX KOHLIGHTpaL[I/Iﬁ rasos.

Hepequb ra30aHATUTUYCCKUX AYCCK BXOAAIIHUX B COCTAB ra30aHAJIM3aTOPOB U

Tabnuma 1.1
Obo3HaueHne Haumenosanue | Omnpenensiemblii Juanason
. Hasnauenne
KOMITOHEHT u3MepeHui
Eﬁl\;g} 3422020%%4;_ 05 ggﬁ_ﬁ;g 18 Ceposonopon 0-20 mr/m3 Kountpons ITJIK p.3
I]::I%I?\I/’[gll 3422020%%%2)16 ggﬁ_ggg 58 Ceposonopon 0-50 mr/m3 Kountpons ITJIK p.3
I]::III§III)<1\I/£§11 3422020%%30 ggﬁ:ﬁg }8 AMMHaK 0-100 mr/m3 Kontpons ITJK p.3
EKPM.413422.003-01 | MCM-NH3 2.0 Kountponb
HWHKP.510.200.000-01 | MCM- NH3 2.0 AMMuak 0-2000 mr/m3 aBapUNHHBIX
KOHLICHTPALUH
EKPM . 413422.003-02 | MCM-NH3 3.0 Kountponb
AMMUak 0-600 mMr/m3 aBapUHHBIX
KOHLICHTPALUI
EKPM.413422.003-03 | MCM-NH3 4.0 Kountpons ITIK p.3 u
AMMUak 0-200 mr/m3 aBapUNHHBIX
KOHLICHTPALUH
VHIKP 510200 000:07 [HOMECT 10| X | 0owrd | Kompon K ps
EKPM.413422.003-05 | UCM-CI2 2.0 Kountponb
HMHKP.510.200.000-03 | ©ICM-CI 2.0 Xnop 0-50 mr/m3 aBapUITHBIX
KOHLICHTPALUH
EKPM.413422.003-06 | UCM-CI2 3.0 Kountponb
Xnop 0-30 mr/m3 aBapUITHBIX
KOHLICHTPALU
EKPM.413422.003-07 | UCM-HCI1 1.0 XJIO0pUCTBIN
WMHKP.510.200.000-04 | ICM-HCI 1.0 BO,[[pOpO,[[ 0-10 mr/m3 Kowrpors TJIK p.3
I]::I%Iil\f/’[gll 3422020%%42%27 ggﬁ_gg }8 Oxkcup yrnepona 0-100 mr/m3 Kontpons ITJK p.3
EKPM.413422.004-03 | UICM-CO 2.0 Kountponp
0-1000 mr/m3 aBapUITHBIX
KOHLICHTPALU
TIHKP.510.200.000-08 | ICM-CO 2.0 | OXCHA yrepona KoHTpOIb
0-500 mr/m3 aBapUITHBIX
KOHLICHTPALU
EKPM 413422.004-04 | UCM-NO2 1.0 Jnokcun azora 0-20 mr/m3 Kountpons 111K p.3
EKPM 413422.004-05 | UCM-NQO2 2.0 Jnokcun azora 0-50 mr/m3 Kountpons 111K p.3
EKPM 413422.004-06 | UCM-S0O2 1.0 Jlnokcun cepol 0-30 mr/m3 Kountpons 111K p.3
EKPM . 413422.004-07 | ©UCM-S0O2 2.0 Kountponb
Jnokcun cepel 0-100 mr/m3 aBapUHHBIX
KOHLICHTPALUH
EKPM.413422.003-09 | UICM-COCL2 Kountpons ITJIK p.3 u
1.0 ®docreH 0-5 mr/m3 aBapUITHBIX
KOHLICHTPALIUI
EKPM 413422.004-08 | MCM-HCN 1.0 CunuibHast 0-15 mr/m3 Kountpone
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Kaxxnoe mpousouieniee coObITHE XapaKTEpU3YeTCs CIACAYIOLIMMHU MapaMeTpamMHu — JaTOH,
BpemeHeM U rnokazaHumsiMu HMCM B ex. KOHLEHTpPALUH, KOTOpPbIE OTOOpaKaroTCs B
COOTBETCTBYIOIIUX CTONOLAX TaOIULIBL.

B tabmune orobpaxkaercst cocrosiHue MCM (mapamMerpsl SKCIUTyaTallil U TPagyHpPOBKH) B

cronbie «Din.». Ilepeuens mapamMeTpoB U 0O0O3HAUYECHHE TIPECTaBIeHbI B Tadbmie B.2:

Tabnuma B.2
Ne n/mt Cocrositane ICM O6o3Hauenue B nporpamme | L{Ber oroOpakeHust
IIpespinenue JOMYCTUMOM TPAHULBL [ «W» Kénreii
pecypca 3KCITyaTanuu
BripaboTka  pecypca/ucredenue  cpoka | «W» KPACHBI
SKCILTyaTalluu
IIpesrinenue Oy CTUMOM TPAHULBI | «Q» Kénreiit
pecypca rpagyupoBKH
BripaboTka  pecypca/ucreuenne  cpoka | «G» KPACHBIH
rpagypOBKHU

Cocrosinust UCM Nel,2 umeroT npeaynpexaaroniue 3HaueHue.

Cocrosiaust UCM Ne3.4 umeroT 3ampelnaroliee 3HadeHHe, NMPU UX yYCTaHOBKE JajibHeHInas
pabora pmanHOW razoaHamutHueckor suelikn JANPEINEHA! mnostomy naHHas sdeika
MOAKPALINBAETCS KPACHBIM LIBETOM.

B caydyae mnpeBbIlIEHUS MOPOrOBBIX 3HAYEHHWM KOHLEHTpauuu, sueiika «KoHL.» pns
COOTBETCTBYIOIIEH Ta30aHAMTHYECKON SYEHKH IOIKPAIIUBAETCS CHHE-3€JIEHBIM (B Clydae
npesbimeHust mopora Al) u ¢puoneToBeiM (B CIydae MpeBbIIEHHs mopora A2).

Ha crpanune apxuBaimm cyuiectByer mnosie «BepXHUN/HIDKHUI HMHOEKC», B KOTOPBIX
oroOpaskaeTcss HOMEP 3almHuCh COOBITHS, KOTOPBbIH HAXOMWUTCS B BEPXHEH/HMKHEH CTpPOKe
TaOJULBI 3aMTUCEH TaOJHLIBI.

3HaueHne B OkHe «YUuCio 3amuceil B apXwBe» yKasblBaeT OOIee KOJHYECTBO 3ammceit

MPOU3OIIEAIINX COOBITHHA, KOTOPOE XPAHUTCS HA JAHHBI MOMEHT B T'a30aHAIN3aTOPE.

CoxpaHeHue apxuBa NPoOU3OMIEAHNX COObITHH.

JIist cOXpaHEHUsT apXWBa MPOHU3OIMIEAIIUX COObITUi B (aiin HeOOXOMUMO BBITIOJHUTH
CIEYIOLINUE NEeUCTBUSA:

Haxarp kHomky «CoxpaHuth B (aiin». Ilocne Haxatus 3TOH KHONKH apXwB COOBITHI
aBTOMATHYECKH COXpaHUTCS B (¢aiin KOTOpeli OymeT HaXOAWTbCS B IMOATUPEKTOPUH

D:\I'A T'PAHUT. JlanHas nonmupexTopusi co3naércst aBromatnuecku Ha IIK mpu mepsom
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paborocmnocoOHOCTH, pabdoTa CHTHANIHM3AIMHN JOJDKHA COBMANATh C COCTOSTHUEM WHAMKATOPA
crpasa OT KHOMKH.

IIpoBepka pPabOTOCMOCOOHOCTH  3BYKOBOM  CHTHAIHM3AIMH  OCYINECTBISIETCS  MYTEM
OTHOKpPAaTHOIO Ha)XxaTWs KHOMKU «3ByKOBas HHAMKAUuUs». B ciydyae HopMajibHOMN
pabortocmnocoOHOCTH, padoTa CHUTrHAIM3AIUHN JIOJKHA COOTBETCTBOBATH COCTOSTHUIO WHAMKATOPA

crpasa OT KHOIIKH.

2. Hudopmanus no razoaHanu3atopy. B qaHHOM mosie 0ToOpakaeTcsi ypOBEHb HAMPSIKEHUSI
Ha aKKyMYJISITOPHOM Oatapeu, a Takke 3HaYeHHe 00bEMa MaMsITH, KOTOPOe MPeIHA3SHAYEHO AJIsI
XPaHEeHHsI apXUBa COOBITHIA.

Knonka «YUreHuey» npeaHa3HaueHa Jii CUMTBIBAHUS M3 a30aHAIM3aTOpPa 3HAYCHUN 3TUX
JBYX MapaMeTpOB.

3. Hndopmaims mno parynkam. B manHOM moje orobpakaercs wuH(popmamus 00

yCTAaHOBIIEHHBIX B razoaHanmusatope MCM nHa moment ero noxkmouenuss k [IK. B mepsom
cTonbue TabJUIbI YKa3aH HOMEpP MOCaIOYHOr0 MecTa B kotopoM Haxoautcs UCM. B cronOue
Ne2 orobpakena xummueckas popmyna uzMepseMoro rasza, nubo oboznauenne UCM. Jlanee
unér cepuiibiii Homep HMCM u eauHuIBl U3MepeHUs KOHLEHTpauuu rasza. B nByx
MOCIENYIOIUX — 3HAYEHHs] YCTAHOBJIEHHBIX IOPOTOBBIX KOHLEHTpanuil. CienoM uayT ABe
KOJIOHKH OTOOpakaroluue [aTy HCTeUeHHs] CpPOKa OKCIUTyaTallid W OCTaBLIMHCS pecypc
JKCIUTyaTauud. B mocimenHux [BYX KOJIOHKAaX OTOOpakaroTCsl ara MPOBENEHUs CIEAYOLIEH
rpayMpOBKHU M OCTABLICHCS PeCypC IO MPOBEACHUS IPaTyHPOBKHL.

Ecnn para oskcrmyatanmu MM TPagyUpPOBKH YK€ TPOLUIA, TO JaHHAsA — sueiika
MOJKPAIINBAETCA KPAaCHBIM IIBETOM. JTO O3Hauaer, 4yro pabora ¢ manHo MCM Oonee He
BO3MOYKHA.

Ecnu 3magenne ocraBiuerocsi pecypca (IKCIUTyaTallii MM TPAAyHPOBKH) CTajla MEHbIIE
YCTAHOBJIGHHOW Ui HErO TPaHHIBI, TO AAaHHAs SUEHKa IOICBEYMBAETCS SKENTHIM IBEeTOM. B
5TOM CJy4ae HEOOXOAMMO MEHATb 4YyBCTBUTENbHBIH synemeHT HWCM, mnmbo mnpoBoxuTh
OUYEPEIHYIO TPATyHPOBKY.

Ecnu pecypc (3xcrutyaTaniui Wid IpagyupoOBKH) TOJHOCTBIO BbIPaOOTaH, TO JaHHAs sUehKa
MOJICBEUNBAETCS KPACHBIM ILIBETOM. JTO O3HavaeT, uro ¢ ganHoii MCM pabora Oonee He

BO3MO’KHA JI0 3aMEHbI CEHCOPA UJIN MPOBEIEHUs IPaAyHPOBKH.
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BHUMAHWE! T[Mocne BbINOAHEHMA nnl M 2 HeobxoguMo  3anucatb — (haiin
# " %1& 1T ( )" (KoTopbI HaxoamMTCs Ha KOMMAKT-AUCKE) B MOAAMPEKTOPUIO
(+ - B npotmBHOM cnyyae paboTa
nporpammbl 6yfeT He KOPPEKTHOM.
Mocne nNpoBefeHNs BCeX 3TWUX orepauuin yctaHoBka MO ans npoBefeHWs rpafyvipoBKU
CUNTAETCH BbIMOHEHHOIA.

Pa6oTa ¢ nporpammoii «PC_GraduirC_3Single»

BHumaHwme! PaboTa ¢ nporpaMmMort BO3MOXKHa TO/IbKO MNPV NOAKNHOYEHWUN TPaaynpoBOYHOIO
6noka k MK (cm.n.1,2 ).

Mocne Toro kak [IB mogkmouveH K TK  HeobxoAMMmO  3anyCcTWTb  Nporpammy
«PC_GraduirC_3Single». Mocne eé 3anycka Ha akpaHe K nosBUTCA OKHO MporpamMmbl (CMm.
pUCYHOK B.8).

PucyHok B.8 TporpammHoe noacoeinHeHne/0TCOeMHEHME TPpaayMpoOBOYHOro 6/10Ka

Mpy nepBoM 3anycke nporpaMMbl Ha 3kpaHe MK nossutcs coobuleHne «OTCyTCTBYET
OMPEKTOPUSt  AaHHbIX W harin  oTyéta. Co3fatb?». Heobxognmo BblbpaTh «Yes» ans
BO3MOXXHOCTM MPOAO/HKEHNA paboTbl ¢ nporpamMmMoii. Mocne yero Ha gucke D 6yaeT cosfaHa
nanka «MHKPAM_/[laTunkn» B KOTOPYH OyAyT 3aHOCMTbCA [AaHHble O AaTyMKax, KOTopble

OblNN OTrPaaynpPoBaHbI.

Ans nogknouyeHns B K nporpaMme, UCMONb3yeTcs KHOMKa «MoAcoeanHUTL», KOoTopas
PacrosioXKeHa B BEPXHEM /IEBOM YI/ly OKHa Mporpammbl. Mpu yaauHOM MOAKMHOUYEHUN KHOMKa
nepexoauT B cocTosiHME «OTCOEAMHUTb», a PSOOM B OKHe OTOOpaKaeTcs Haanuch -

«MOACOEANHEH.
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H_Ié.]'IKHYB JIEBOM KJIABUIIEH MBIIIKOH 110 OKHY CO 3HAQUCHUEM KOHUCHTPALUU, MOXKHO BbI3BATb
OKHO Ha KOTOPOM MOXKHO 3a1aThb m1000€ 3HaYEHHE DTAJIOHHOM KOHUCHTpPALUH.

3Hauenue paszdpoca 3HaueHudn dK<AIIIT> Ha Heli oToOpaskaeTcsi 3alaHHOE MAKCHUMAaJIbHO

JIOMYyCTUMOE 3HAYECHHE U3MEHEHHs] KOHLIEHTpAaLUu B TeueHuU 30 CeK. AJIs 3TOro TUIa.

Pesyabrar. [locne BBINOAHEHHS TPaayUpPOBKU il HYJEBOM M OTAJOHHONM KOHLEHTpALMU
BBIUUCIISTIOTCS 3HAYCHHsT KO3 PUIIMEHTOB aJis mepeBona 3HaueHuit n3 equuul] ALIT B equHUIBI
W3MEPEHHs] KOHLIEHTPALUU.

I'paduyeckas maHenp npeaHa3Ha4deHA A yAOOCTBA KOHTPOJS MPOBEACHUS TPATyHPOBKH.

CymectByer nBe rpapuveckue MaHETH, HAa OJHOW U3 KOTOPBIX (JIeBOW) OTOOpaKaroTCs
MOKa3aHUsl ra30aHATUTUYECKON SYEHKHM NPU FPaayupOBKE HYJIEBBIX MOKA3aHWM, a HA APYrou
MOKa3aHUsl Ta30aHAJIUTUYECKON siueHKM MpU Iojade Ha Heé rpaayHpoOBOYHON KOHLIEHTpaLMU
OTJIMYHOM OT HyJisl. MacmTabbl 0TOOpakeHUst CTPOTO 3aaHbI;

- Iy mwKainel KoHneHTpamuu - 1000, 5000, 2500, 1000, 500, 250 ex ALIIl B ogHOM miare
KOOPAWHATHOW CETKU,

- TSl LIKAJIbl BpEMEHH - | MUHYTa B OIHOM Il1are KOOPAUHATHOMN CEeTKHU;

H3menenune macmraba ocyecTsisieTcs: ¢ moMourpio kHonok «Iary ans cooTBeTcTByOIMEro
okHa. YTOOBI KOHTPOJMPOBATH HYKHOE 3HAYEHHWE KOHLEHTPALMH, HCIOJB3YIOTCS KHOIKH
npokpyTKu CIBUT JIsi COOTBETCTBYIOIIEro OKHA. 3a7aTh MacTad 1 BbIOpPATh TUANa30H MOYKHO
B JIFOOOH MOMEHT NMPOBEIACHHs I'PaIyHPOBKH. ABTOMATHYECKOE MacCIITaOMpPOBAaHUE MPH ChEME

JAHHBIX OTCYTCTBYET.
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IIpunoxenne B Onucanue paéoTpl ¢ HIMUTALIMOHHOM siueiikoi

HmurtanmonHas syelika NpeaHa3HaueHa AJs JMArHOCTHKU TrasoaHanuszaropa «I'paHur», a
UMEHHO MPOBEepPKH cpadaThIBAaHUS 3BYKOBOW U CBETOBOW CUTHATH3ALINH.

Jist mpoBeneHHWs TPOBEPKU CpadaThIBAaHUS CHTHAIM3AINN HEOOXOAMMO YCTaHOBHTH
UMUTAIMOHHYIO STYEHKY B OJHO M3 MOCamouHbIx MecT razoaHamuzaropa (C1, ..., CS5). ITocne
YCTAaHOBKHM SYEHKH Ha AUCIUIEE ra30aHAIM3aTopa B CTPOKE COOTBETCTBYIOLIEH MOCAAOYHOMY
MECTY OTOOPa3UThCS HAAMHUCH «IMUTAT» KOTOpasi O3HAYAET, UTO UMHUTAIIMOHHAS STYeHKa YIaYHO
MOJKJTIOYEHA K OJIOKY ra30aHau3aTopa.

Ilocne ycTaHOBKM OHA AaBTOMATHYECKM HAYHET TEHEPUPOBATh U TIEPENaBaTh KO,
UMHUTHPYIOIINHA n3MepsieMyro KoHueHTpaunto. Kunonku (0,1,2) (MapkupoBka HOMepa KHOIIOK
HAaHECeHa HAa WMUTAIMOHHOHN sueiike), Haxomsimuecs Ha MCM-MMMUM mnpenHasHayeHbl s

BbI60pa HUMUTALlUN 3HAYCHUS KOHLECHTPALMU BbIIEC HWIIM HUKEC ITOPOTOBLIX 3HAUEHUH (CM.

tabnuiy B1).
Tabmmua I'1.
Hmuranus 3HaueHus
Ha>xaras kHONKa
koHIeHTpaunu (K)
KHOIIKW HE Ha)KaThl 0 mr/m’
«O» K <mnopor 1
«1» nopor 1 <K < mnopor 2
2» K> nopor 2
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