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1 OINIMCAHHME U PABOTA

1.1 Ha3naueHue

111 ["azoananmmu3aropsl "MHdora3" (B mampHEWIIeM - ra30aHaIM3aTOPhl) MPEAHA3HA-
YEHBI JIJIs1 ONPEICIICHHsT COJICPYKAHUSI TA30B WM MTAPOB U3 CIICAYIOIIETO CITHCKA:

- kucnopoaa Oy;
- BPEJIHBIX (TOKCUYHBIX ) T'a30B:

- okcua yriepona CO;

- muokcuaa yraepoaa COy;

- cepoBosiopoaa HyS;

- nuanoBoiopoaa HCN;

- ammuaka NHs;

- xsopa Cly;

- xnopuctoro Bogopoaa HCI;

- ¢propucroro Bogopoaa HF;

- [1JIK yrieBoaopoaoB ¢ rpaayupoBKOM IO METaHy, IPONaHy WM FeKCaHy,

- m3o0yTmieHa i-C4Hg u mapoB nerkoBociamenstonuxcs sxuakocreit (JIBX): Tomyona,
KCUJIOJNIa, KePOCHHA, yaUT-CIUpUTA, AU3TOILUINBA, OEH3MHA, dTaHOJa (C MmepecuéToM MoKasa-
HU ra3oaHaan3aropa, rpalyipOBaHHOTO MO U300yTHIICHY);

- TOPIOYHX (B3PBIBOOMACHBIX) ra30B:

- Bojtopoza Hy,

WM CYMMBI B3PBIBOOIIACHBIX T'a30B (ra30aHalu3aTop MOXKET ObITh I'PaAyUpOBaH IO BO-
JIOPOJTy, METaHy, IPOTIaHy MM TeKCaHY)

— M CUTHAJIM3AllUU O BBIXOJE COJIEP:KaHUs OMpeAeNsieMbIX KOMIIOHEHTOB 32 YCTaHOBJICHHbBIE
MIOPOTOBBIE 3HAUEHUS (10 3aIIPOCY MOXKET HE YCTAHABJIMBATHCS).

112 HcnonHenue razoananuzaTopa

1.1.2.1 Ta3oaHanu3arop BBIMYIIEH B BUJE MUHHATIOPHOTO ra30aHAIMTUYECKOTO Tpe-
o0pa3oBaTelis CO BCTPOSHHBIM MHKPOKOHTPOJIIEPOM, XPAHSIIMM B TIAMSITH TPATyHPOBOYHBIC
KOHCTAHTBI, aITOPUTM 00pabOTKH CUTHANIOB U (popMUpPOBaHKE IUPPOBOTO BHIXO/A, MIPEIHA-
3HAUEHHOTO ISt PabOTHI C TIOAKIIFOYCHUEM C TIOMOIIBIO Ka0ems-TIepeX0THIKa K MIePCOHATBHO-
My KOMIThIOTEpY (aBTOHOMHO), B cocTaBe narunka "Xo0our-TB" JIIIIOI'.413411.012 TY (cm.
PHUCYHOK NpHIIOkKeHUs: B) u B cocTaBe yCTPONCTB CHCTEM Ia30BOr0 aHAIN3A.

1.1.2.2 B3spsiBo3ammTa oOecrieueHa BKIIOYEHHEM B cocTaB jaardmka "Xooout-TB",
(ceprudukar coorBerctBus EADC RU C-RU.BH02.B.00969/24).

1.1.2.3 Crenens 3ammthl obomoukoit IP50, mo 3anpocy B coctaBe natunka "XoO0OuT-
TB" — IP68.

1.1.2.4 OrmpenenseMplii KOMIIOHEHT M TOPOrM CpabaThIBaHUs CHUTHAIM3alMU (10 3

IIOPOTOB, €CIIM OHA YCTaHOBJICHA) YKa3aHbI B TabHIe | macnopra ra3oaHaan3aropa.



1.1.25 OOGo3nauenue razoananuzaropa — cM. [lpunoxenue I'.

113

HomunanpHble yCIoOBHUS 3KCIUTyaTalluK ra30aHaan3aTopa:

- paboune ximmarndeckue ycnosus Y XJI.1* mo OCT 15150, npu 3Tom ycTaHaBIuBaeT-

csl BepxHee 3HaueHne pabouell OTHOCUTENbHOM BIa)KHOCTH BO3/1yXa paBHbIM 95% mipu Temre-

parype 30°C, HuKHee U BepxHee 3HaueHue paboueii Temneparypsl oT Munyc 40 g0 40°C;

- armocepHoe maBinenue ot 86 mo 108 klla;

- HAPSHKEHHOCTh MarHUTHOTO 1O — He Ooitee 40 A/m.

[To ycTOHYMBOCTH K BO3JEHCTBHIO CHHYCOMAAJIbHOM BHOpALMM Ia30aHAIN3aTOP OTHO-
cutcs k rpynme N1 o 'OCT P 52931.

1.2 TexHuyecKHe XapaKTePUCTUKH

121
122
123
124

Macca He npeBsimaet, T: 50.

MexnoBepouHblii UHTEpBaT — 1 TOA.

["aGapuTHbIE pa3mMepsbl HE TPEBBIIAIOT, MM: aiuHa 50, quametp 30.

Fa30aHanH3aT0p B TeueHue 3 MUH BBIZICPIKUBACT IMICPETPY3KY MO KOHICHTpAIUuU

(B cootBeTcTBUU C Tpadoii 4 Tabmauiel 1) ¢ BOCCTAaHOBICHUEM MMOKA3aHUMN MOCIIEC CHATHS TIe-

perpy3ku He Oosiee uem yepe3 20 MUH.

1.25 BperI [MporpeBa ra3oaHajain3aropa OT MOMCHTA IOJAKIHOYCHHA IMUTAHHA 1O MO-

MEHTa YCTaHOBJIEHHUS BBIXOJIHOTO curHana — He 6omee 60 c.

1.2.6 Hampspkenue nutanus ot 3,6 10 5 B.

1.2.7 Amnammsupyemas cpena — Bo3ayx pabdoueit 3oub1 mo 'OCT 12.1.005-88.

1.2.8 Bsixognoit uarepdeiic — mudpposoit UART. Onucanne mpoTokosia CBsI3U CM. B

[Tpunoxxennnu A.

129 JInama3oHbl ©3MEPEHUI KOHIICHTPAIIUI ra30B MPUBEICHBI B Tpade 3 Tadmiim! 1.

Tabmuua 1 — [lepeyeHb KOMIIOHEHTOB M3MepsEMbIX razoananuzaropamu "MHporaz"

Honyckaemas neperpyska [ Llena enu- Homyckaemoe
Jinanason IO KOHIICHTPAIUH, KpaT- 130200131 coJliepKaHue
OnpenensieMbrit OKABAMHI Juamazon HOCTB OT BEpXHETO Ipe- | HauMeHb- HEU3MEPSIEMBIX
KOMIIOHEHT M3MEpEHUs JleNia Tuara3oHa u3Mepe- | Imero pas- KOMII-TOB***,
HUA psina He Gonee, Mr/m°
1 2 3 4 5 6
Kucnopox O, 0,0...36,0 06.% | 0,0...30,0 06.% *) 0,1 06.%
Bonopon H; (tepmoxar.) 0 0 o 0
100 %HKIIP=4.0 06.% 0,00...4.00 06.% | 0,00...2.40 00.% ) 0,01 06.%
Meran CH, (ontud.) o o ok o
100 %HKITP=4.4 06.% 0,00...4.40 00.% | 0.00...4.40 00.% ) 0,01 06.%
KAHAJIbI CYMMBI B3PBIBOOITACHBIX I'A30B (TepMoKaTaquTHIE€CKHE CEHCOPHI), TPAAYHPOBAHHBIC T10:
MeTaHy CH, 0 0 *x 0 Fkhk
100 %HKIIP=4.4 06.% 0,00...4,40 06.% | 0,00...2,64 006.% ) 0,01 06.% )
NponaHy C3H8 0 0 *x 0 Fhhk
100 % HKITP=1.7 06.% 0,00...1,70 06.% | 0,00...1,02 06.% ) 0,01 06.% )
rexcany CeHag 0,00...1,00 06.% | 0,00...0,60 06.% ) 0,01 06.% ek

100 % HKIIP=1,0 06.%




KAHAJIbI TOKCHUYHbBIX I"'A30B:

?’ﬁ"ﬁﬁ Y:fggp;§7M§0 0...120 mr/iv® | 0 ... 100 mr/v® 2 1 ur/v® Hy — 1/

?ﬁg&“ﬁ s €Oz 10,00...6.0006.% | 0.00...5.00 06.% ) 0,01 06.%

f?ﬁ?i?;ﬂr E%S 0...36,0 M/’ | 00...30,0 wr/ne® 2 0,1 mr/a® H, — 1/

Huartosozopox FICN 0,00...3,00 Mr/m? 0,00...2,50 Mriv® 1,2 0,01 mMr/m® stbo's 3)6&;/8 HZSEG;

- 3 ,00...3,00 mr/m?| 0,00...2,50 Mmr/m , ,01 Mr/m —1;NO,-2.5;

1 IIAK = 0.3 mr/m H(ZZI—Q; CC2)—50

Ammuak NH; 3 3 3

1 TUIK 20 Mr/u3 0...600 mr/m” | 0...500 mMr/m 1,2 1 mMr/m

Xiop Cl, H,S -8, SO, - 10,

1 IK = Imr/m3 0,0...12,0 mr/m% 0,0...10,0 MM’ 2 0,1 mr/mM3 | NH;- 25, HCI -3
NOZ HE JOITYyCKAcTCs

Xnopuctsiit Bonopox HCI 3 3 3 | HS—15, S0, -8,

1 TLIK = 5 mr/3 0,0...24,0 mr/m°| 0,0...20,0 Mr/m 1 0,1 mr/m Cl,—3 HF - 0.6
H,S u SO, e no-

®ropuctslii Bogopoa HF 3 3 3 fycaiores,

1 TLIK = 0.5 wr/a3 0,00...3,00 mr/m” | 0,00... 2,50 Mr/m 1 0,01 mr/m° | Cl,—0.7,NO, - 3,

’ CO - 20, HCl ne
JIOIYCKAETCst

N300yTusen i-C4Hg*****) 3 3 3

ITIIK = 100 M/ 0...1200 mr/m” | 0...1000 mMr/m 2 1 mr/m

B TOM uucie, kanainsl [1JIK yrneBogopooB (onTudeckue CeHCOPhl), TpalyipOBaHHbBIE TIO:

metany CHy 3 3 Hok 3

1 TLIK = 300 M/t 0...7700 mr/m” | 0...7000 mMr/m ) 20 Mr/m

nponany CsHg nnm rekca-

1y CeHus 0...7700 mr/m® | 0...7000 mr/m® **) 20 mr/m®

1 TIJIK,,,. = 900 Mr/m°

ITpumeyanus:

*) B BO3yXxe pabouei 30HbI 00bEMHAs! 1011 KUCIOPO/A HE MPEBBIIACT BEPXHETO Mpejieria u3mepe-
HUI, TOTOMY IIeperpy3Ka Mo KUCIOPOIy He HOPMHUPYETCS;
**) ceHcopbl Ha TUOKCH] yriepona u roproune rassl (CHy, C3Hg, CsHis, Hp) BBIIEpXKHBaIOT HEpe-
IPY3Ky 110 KOHIIGHTPAILUHU TPU COJIEPIKAHUM OmpeesiieMoro kommnoneHTa 10 100 006.%;
***) npuBeIEHHBIC 3HAYCHHS BBI3BIBAIOT NOTrpeIHOCTh He Gonee 0.5 TIJIK u3mepseMoro KOMIIOHEH-
ta; H/J] — KOMIIOHEHTHI HE J0ITyCKaIOTCS;
****) KaHaAJIbl CyMMBbI B3PBIBOOMNACHBIX A30B, IPAJyHPOBAHHbIE IO METAHY WJIM MPOMaHy, MO-
TYT OBITh UCTIOJB30BAHBI JIJISl U3MEPEHUsT 00BEMHOMN T0JM TTapoB TekcaHa CgHyg, MOMPABOUHBIN
K02(h(PUITEHT B 3TOM Cllyyae yKa3bIBaeTCs B ACMOPTE,
*#xx%) (DOTOMOHU3AMOHHBIN KaHal MOXKET OBbITh MCIOJIb30BaH ISl ONIPEENIeHNs] KOHIIEHTpa-
un mapoB JIBXK, cornacHo rpade 1 Tabmuipl 2, yMHOKEHHEM MOKa3aHUM MIKaibl H300yTHIIe-
Ha Ha KO3 (GUITUEHTHI KPOCC-UyBCTBUTEIBHOCTH, MPUBEIEHHBIE B Tpade 2 Tabiuibl 2 U KOTO-
pBIE B OTOM ClIy4ae YKa3bIBAOTCS B I1ACIIOPTE.

Tabnuma 2 — KoagpuueHTs Kpocc-4yBCTBUTENBHOCTH KaHAIOB, IPalyHpOBaHHBIX 10 U30-

OyTtuneny, k napam JIBXX

TIBK Koadduunent
KpPOCC-UYBCTBHTEIBHOCTH
1 2
N306yTunen (Mb) 1
Tonyoun (TJI) 1.1
Kcumnon (KJI) 1.3
Kepocun (KH) 2




VYaiit-ciuput (YC) 2
Juzrormso (JT) 2
bensun (bH) 4
Oranon CoHsOH (3C) 10

1.2.10

I[onycxaeMLIe 3HAYEHHUsI OCHOBHOH MOTrpeIHOCTH

- aOCOJTFOTHOM TIOTPEITHOCTH U3MEPEHUS [T KaHAJIOB KKCIopoa — B pezaenax + 1% (00.);

- abcomoTHOMI NOrpC€uIrHOCTU U3MCPCHUA IJIA KaHAJIOB TOPOYUX Ira30B ¢ TCPMOKaATAJIN-

TUYECKUMH CEHCOpaMU B Ipejenax * 5

% HKIIP;

- NMOrp€IIHOCTU U3MCPEHUA IJIs1 KaHAJIOB JOB3PBIBOOITACHBIX KOHHCHTpaHI/Iﬁ METaHa C

ONTUYECKUMU ceHcopamu B mpezenax: +0.22 00.% (£ 5% ot auamna3oHa u3mepeHuit) B 1ua-

nazone ot 0.00 1o 2.20 06.% u £10% ot nokasanuii B quamna3one ot 2.20 g0 4.40 06.% (co-

rinacHo npwiokenuto A TOCT P 52350.29.1);

- MIOTPCIIHOCTHU U3MCPCHUSA IJISI KaHAJIOB JUOKCHA YIJIEpOJda U TOKCUYHBIX I'a30B — CO-

rinacHo rpadam 2, 3 Tabauisr 3.

Tabnuua 3 — [Ipeaenbl 10MyCKaeMbIX OCHOBHBIX MOTPEITHOCTEM KaHAJIOB TOKCUYHBIX Ta30B

U IapoB
OnpenensieMblit [MpuBenéunas morpemHocTs B | OTHOCHUTENBHAS TIOTPELIHOCTH B
KOMIIOHEHT npenenax + 25% B nuana3oxe npezenax + 25% B nuamazone
1 2 3

Oxcup yriepoga CO 0..20 Mo/M° 20 ... 100 mr/m°
Juokcug yrinepoga CO, 0.00 ... 0.50 06.% 0.50 ... 5.00 06.%
CepoBonopon H,S 0.0... 3.0 Mmr/M° 3.0...30.0 Mr/M°
Huanosomopox HCN 0.00 ... 0.30 Mr/m° 0.30 ... 2.50 Mr/™°
Ammuak NH; 0...20 mr/™m° 20 ... 500 mr/m°

Xmop Cl, 0.0 ... 1.0 mr/v® 1.0 ... 10.0 Mr/m°
Xnopuctsiit Bogopoa HCI 0.0 ... 5.0 Mr/v® 5.0 ... 20.0 Mmr/n°
Dropuctslit Bogopos HF 0.00 ... 0.50 mr/m° 0.50 ... 2.50 mr/m°
W306yTHICH 0 ... 100 mr/m° 100 ... 1000 mr/v®
YrineBonoposl: metal, npornas, rekcad (I1J1K) 0...900 Mr/m° 900...7000 mMr/m°

1211
yCKaeMOW OCHOBHOH TTOTPEITHOCTH HE
1212  Bpewms ycTaHOBIEHUS 110

npessimaet 0,5.

kazanuit Ty q,, HE Ooee:

BapI/IaI_II/ISI BBIXOJHOI'0 CHUTI'HaJla Ta30aHalin3daTopa B JOJISIX OT MPEACIOB O-

-20 ¢ IJIL KaHaJIOB B3PBIBOOIIACHBIX I'a30B C TCPMOKATAIIUTUICCKUM CECHCOPOM (HOBLI—

HIar0IIasACs KOHLUEHTPALNs);

- 20 ¢ — w1 xa"anos O;

- 30 ¢ — ma ka"anos HCN, H,S, CO, NHs;, Cl,, i-C4Hs;

- 120 ¢ (rpynna W-4) mis npounx KaHaJIOB U3MEPEHUsI.

1.2.13

H3MeHeHne BRIXOQHOI'O CUTHAalIa KaHaJIOB KHCJIOPOJa, TOKCUYHBIX I'a30B U TN~

OKCHJa yriepoja B Te4eHHe 8 4 HeNmpepbIBHON pabOTHI B JOMAX OT MPEIETIOB JIOMyCKaeMOi




OCHOBHOI morpemHocTr He npesbimaeT 0,5. KparkoBpeMeHHas: cTaOMIBHOCTh BBIXOIHOTO
CHUTHaJIa KaHAJIOB B3PBIBOOMACHBIX Ta30B cooTBeTCTBYeT TpeboBanusm ['OCT P 52350.29.1,
[Tpunoxxenue A.

1.2.14  JlonmonaHuTENbHAS MOTPEITHOCTh HAXOAUTCS B IIpeIesax:

- + 1 oT npenena OCHOBHON OTHOCUTEIBHOW MOTPEIIHOCTH MPU U3MEHEHUU TeMIlepaTy-
PhI OKpYKarolel cpeasl Ha kaxasle 10°C B 1uana3oHe yCIOBUI DKCILTyaTalluy;

- + 0,5 or mpenena OCHOBHOW MNOTPEIIHOCTH OT BIUSHUS W3MEHEHUS OTHOCHTEIHHOM
BJIQXKHOCTH aHAJIU3UPYEMOU Cpenibl, B [Uana3oHe YCIOBUM 3KCIUTyaTaluu, Ha Kaxasle 10 % ot
BJIQXKHOCTH TIPH OIPEIeICHUH OCHOBHON MOTPEIIHOCTH;

- £5% ot nuanazona usMmepenuit nwin £10% ot nokasanuii (BeIOMpaeTcst Oonblee U3 3Ha-
yeHuii coryacHo npuioxkeHnto A 'OCT P 52350.29.1) npu u3MEHEHHH NPOCTPAHCTBEHHOTO
MOJIO’KEHUS [T KaHAJIOB JIOB3PBIBOOMACHBIX KOHIIEHTPALUN TOPIOYHX Ta30B;

- £ 0,5 ITIAK u3mepsieMoro TOKCHYHOTO KOMIIOHEHTa MpPU COJEPKAaHUU HEU3MEPSIEMbIX
KOMIIOHEHTOB B IIpeJiesiax corjacHo rpagde 6 tTadnuusl 1.

1.2.15 HomuHaibHas [IeHA SMHUIIBI HAMMEHBIIETO pa3psi/ia NpuBeaeHa B Tadbmure 1,
rpada 5.

1216  Cpennss HapaboTka Ha oTka3 razoaHaimmsaropa T = 15000 4. Ilotepst uyB-
CTBUTEJIBHOCTH CEHCOPa, KOTOPBIN SBISETCS 3aMEHSEMbIM 2JIEMEHTOM, — OTKa30M Ta30aHa-
JM3aTopa HE CUUTAIOTCS.

1217  Cpennuii cpok cmyx0bl razoananuszaropa 10 ner. HeoOxoaumMocTh 3aMeHBI
CEHCOpa, KOTOPBIN SIBJISETCS 3aMEHSIEMBIM JIEMEHTOM, — HE SIBIISIETCS MPU3HAKOM HEPEMOH-

TOIIPUTOAHOCTHU HUJIN HeLIeJ'IeCOO6pa3HOCTI/I PEMOHTA ra3oaHaJii3aropa.

1.3 CocraB uzaenust
131 CocraB razoaHnaau3aTropa COOTBETCTBYET Tabiuiie 4.

Tabmuia 4. Cocras u3nenus

O6o3HaucHUeE, Koi-Bo,
HanmenoBanue
Homep K/ LIT.
["a3oananuTHUecKkuil mpeoo- TIIILIOT 413411.029 1

pasoBarens 103

Kabenb-nepexoqHux HA 029.04.00.00.000 1



https://www.infogas.ru/soft/gap

1.4 Pa6Gorta u ycTpoiicTBO

141 [Tpuntun padoTh

1411 [Ilpunuun paGoThl razoaHajau3aTopa OCHOBAaH Ha MPEeoOpa3OBaHUU H3MEpsie-
MO KOHIIEHTpAIUH B U(POBON CUTHAT CEHCOPA.

14.1.2 B ra3oaHamu3aropax NPUMEHSIOTCS ONTHYECKHE CEHCOPBI (IS M3MEPECHHS
KoHIreHTpanuit merana CH,4, mponana C3Hg, rekcana CgHiy u quokcuna yriepoga CO,), anek-
TpoxuMuueckue (Ui u3MepeHus coaepxkanuii kuciaopoaa O, okcuaa yriepogaa CO, cepoBo-
noponaa H,S, nuanoBogopoma HCN, ammuaka NHs, xiopa Cl,, xmnopuctoro Bogopoaa HCI,
dropucroro Bogopona HF), TepmokaTamutiueckue (1/s1 M3MEPEHUS COIEPKAHKMIA BOJOPOIA
H, 1 cymMMBI B3pBIBOOIIACHBIX Ta30B) U (DOTOMOHM3AIMOHHBIC (11 M3MEPEHUST KOHIICHT AUl
n300yTHIICHA C BO3MOXKHOCTBIO IepecuéTa MoKa3aHuii B KOHIeHTpauu napos JIBXK).

14.2 YcerpoicTBO razoananusaropa

1.4.2.1 Ta3zoananmuzarop ucnoiaHenus M03 (razoaHaIMTUYECKHI MPEoOpa3oBaTEIb)
BBINOJIHEH B BHUJIC NMEPBHYHOIO W3MEPHUTEIBHOTO MPEoOpa3oBaTeisi CO BCTPOCHHBIM MHUKPO-
KOHTPOJUIEPOM, XPAHSIIMM B TAMSTH TPaJIyUPOBOYHBIE KOHCTAHTHI, aJlTOPUTM OOpabOTKH
curHayioB u popmupoBanue mupposoro Beixoga UART.

1.4.3 B KOHCTpYKILIMIO ¥ aNTOPUTM pabOThI ra30aHATM3aTOPOB MOTYT ObITh BHECEHBI

HN3MCHCHUS, HC BJIIMAIOINEC HA HOPMHUPOBAHHBIC XapaKTCPHUCTUKH.

1.5 MapkupoBka

151 MapxkupoBka coorBercTBYeT ['OCT 26828-86 1 ueprexam NpeAnpUsITHS — U3-
TOTOBUTEIIS.
152 ["azoananu3zarop

1.5.2.1 Ha ra3zoananuzaTope HaHECEHBI HAJITUCH:

- KpaTKO€ YCJIOBHOE 0003HauEHHeE Ta30aHaAIN3aTOpa ¢ YKa3aHUeM OTPEeeNIIeMOro rasa;

- 3HaK yTBEPKJICHUS TUTIA CPEJICTB U3MEPEHUN;

- equHbIN 3HaK oOpamenus npoaykuuu (EAC)

- TUATa30H U MOTPEIIHOCTh U3MEPEHUS;

- 3HaUEHUS YCTAaHOBIIEHHBIX TOPOTOB CpadATHIBAHUS;

- HOMEp Ta30aHaM3aTopa MO CUCTEME HyMEpaluy MPEAIPUSTHS-U3TOTOBUTENS, BKITIO-
YarOIIMA KBapTajl U T'OJT BBITYCKA,

- obo3nauenue TV.

153 KaGenb-niepexoaHuk

1.5.3.1 MapkupoBKHu Ha Kabese — B COOTBETCTBHUHU C IOKyMEHTAlUEH U3TrOTOBUTEIIS.



154 TpancnopTHass MapKHpPOBKa BBITIOJHEHA YEPHOW HECMBIBAIOIICHCS KPAaCKOW B
cootBercTBUM ¢ TpeboBanusmMu ['OCT 14192-96 u cogepKUT HaATUCH:

- OCHOBHBIC — HAMMEHOBAHHUE ITyHKTa HA3HAYEHHUSI 1 HAUMEHOBAHHE TPY30II0TyJaTels;

- TOTIOJTHUTEIbHbIE — HAUMEHOBAHHUE IPY300TIIPABUTES;

- nH(OpMaLIMOHHBIE HAAMIUCU — Macca HETTO U OPYTTO rPY30BOT0 MECTA;

- MAaHHUIYJISILIMOHHBbIE 3HAaKM — o3Hauatouie "Bepx", "bepeus ot Bimaru", Xpynkoe,
OCTOPOXHO".

1.6 VYnakoBka

16.1 ["a30aHanmu3aTophl yrmakoBaHbl B KOPOOKH M3 KECTKOTO KapTOHA, o0ecredu-
BaIOII[E COXPAHHOCTh ra30aHaAIM3aTOPOB MIPU TPAHCIIOPTUPOBAHUU U XPAHEHHH.

1.6.2 B xadecTBe yrakoBOYHOIO aMOPTU3HMPYIOIIEr0 MaTeprala UCIIOJIb3yeTCsl Kap-
ToH roppuposansbiii o 'OCT P 52901.

16.3 PykxoBoacTBo no skcruryatanuu, 3UI1 ynakoBaHbl B repMeTUYHBIC MOJTHITH-

neHoBble makeThl 10 ['OCT 10354 1 BiOKEeHBI B TPAHCIIOPTHYIO Tapy.



2 HUCITOJIb30BAHME I10 HABHAYEHUIO

2.1 DxkcmiayaTanMoHHbIE OTPAHMYEHUS
211 He nomyckaercsa npoBepka 4yBCTBUTEIBHOCTH CEHCOPOB ra30BBIMU CMECSIMU C
KOHIICHTPALUSAMH LIEIEBOI0 ra3a, IPEeBIIAIMMH JOIIYCKaEMYIO MEPErpy3Ky COINIACHO Ipa-

de 4 Tabnuusl 1, npuyéM MPOAOIKUTENFHOCTh MPOBEPKU HE JODKHA MpeBblarth 10 MUHYT.

2.2 TloaroroBka K padote

221 TpeGoBanus 6e3onacHocTH

2.2.1.1 Ta3oananuzaropsl ucnonneHus 03 BO B3pHIBOOMACHBIX 30HAX JOJIKHBI UC-
MOJIb30BaThCA B KOMIUIEKTE ¢ AaTdukoM "Xo06ut-TB" ncnonnenus 'l (mo 3ampocy — wuc-
nonHenuit B, B1, B3a, B306) JIIIIOI'.413411.012 TV, ceptudukar coorserctBus EADC RU
C-RU.BH02.B.00969/24).

2.2.2 IIpoBepka BHemHero Bujaa
2.2.2.1 U3Bieuyb Tra30aHAIN3aTOpP U IKCIUTyaTAlIMOHHBIC JOKYMEHTHI M3 YIAaKOBKH M yOe-
JUTHCSI B COOTBETCTBUU KOMIUIEKTA MOCTaBKU pazzeny "KoMiiekTHocTs" macnopTa razoaHa-
JM3aTopa.
2.2.2.2 llpoBepuTh BH3yaJbHO Ta30aHATU3aTOP U KaOelb-TEPEXOJHUK Ha OTCYTCTBHE
BHEIIIHUX ITOBPEXKICHUMN.

2.2.3 IIpoBepka padoTocnocodHOCTH
2.2.3.1 TIpoBepka paboTOCIIOCOOHOCTH T'a30aHAIM3ATOPA TPOU3BOAUTCS C UCIIOIH30BaHU-
em [1K u TecroBoro kabens-nepexoaauka USB.

2.2.3.1.1 Ckauars 10 u gpaiiBep
2.2.3.1.2 Tlongxmrounts TectoBeid kabenp USB k USB moprty I1K. BHuMaHme: TecToBbII

kabenp USB nMmeer npeobOpaszoBarenb NUTAHUS, JUId 00eceueHs IUTAHNUS Ta30aHaAIN3aTopa

ot USB mopra IIK. Ioakawuenne k USB xaby, He cHA0XkEeHHOMY COOCTBEHHBIM MCTOUYHHU-

KOM IHTaHM, HEAOMYCTUMO!

2.2.3.1.3 IIpu nepBom noakimouernu tectoBoro kademst USB k TIK (na 6aze OC Windows
XP/Vista/7/10/11), macTep HOBOTO 00OpPYIOBaHUS MPEATIOKHUT BBIOPATh ApaiBep Uit HOBOTO
ycTpoiicTBa. JJis yCcTaHOBKHM JApaiiBepa, B MacTepe YCTAaHOBKM HOBOTO OOOPYIOBaHHUS yKa-
3aTh MyTh K JpaiiBepy, CKayaHHOMy B n.2.2.3.1.1, yctaHOBUB (hIakoK "BKITFOYAsT BIIOKEHHBIC

rmanku".


https://www.infogas.ru/soft/gap

2.2.3.1.4 Tllocne ycTaHOBKHM JpaiiBepa B TECTOBOM KaOene OyAeT BKIIOYEH MpeoOpa3oBa-
TEJIb TUTAHUSI.

2.2.3.15 TlogkmouuTh razoaHan3aTop K TecroBomy kabdemto USB.

2.2.3.1.6 YcrtaHOBUTH mporpamMmmy ymnpasieHus razoanaauzaropom 'MHDOI'A3" u 3amy-
CTHTb €e.

2.2.3.1.7 Jlanmee cinenoBarh HHCTpYKIHAM [Iproxenus b.

2.2.3.2 TlpoBepka W peryiMpoBKa HYJIEBBIX MOKa3aHUU (KpOME ra30aHajM3aTOPOB KHUCIIO-
pona)

2.2.3.2.1 Tlpu OTCYTCTBHH H3MEPSEMOT0 KOMIIOHEHTA B BO3/yXe MOKa3aHHUs ra30aHaIn3a-
TOpa JOJKHBI HAXOJUTHCS B TIPEJIENax JOMyCKaeMOl aOCOTIOTHOM MOTPEIIHOCTH

- st okcuza yriaepoga CO — 5 mr/v’;

- st guokcuaa yriepoaa CO; — 0.13 06.%;

- st cepoBogopoaa H,S — 0.75 MF/M3;

- st nanoBogopoaa HCN — 0.08 MF/MS;

- g ammuaka NHz — 5 MF/M3;

- i xiopa Cl, — 0.25 MI/M:

- i xsmopucroro Bogopoaa HCI — 1.3 mr/m;

- st propucroro Bogopoaa HF — 0.13 mr/m;

- st [TJIK yrneBoopoaoB ¢ rpaiydupoBKOM 1O METaHy — /5 mr/m;
- urst TIJIK yriieBoIopo/IoB ¢ rpayHpoBKOil POIaHy Ml TeKcany — 225 Mr/mS;
- auist u3o0ytmieHa i-C4Hg — 25 Mr/M3;

- s Bogopoaa Hy — 0.2 06.%;

- mst Metana CH4 — 0.22 06.%;

- st iportana CzHg — 0.09 06.%;

- g rekcana CgHisa — 0.05 06.%.

2.2.3.2.2 Ecnu noka3aHus OTIMYalOTCA OT TpeboBauuii 1. 2.2.3.2.1, To ciexyeT yCTaHOBUTh
TpebyeMble moka3zaHus (yCTaHOBUTH HOJIb). CienoBaTh MHCTPYKIUsAM pasnena "Kamubpos-
ka" [Ipunoxenus b, 4To0bl ycTaHOBUTH HOJIb.

2.2.3.3 IlpoBepka U perympoBKa HauaIbHBIX TTOKa3aHUH ra30aHaIM3aTOPOB KUCIOPOIa
2.2.3.3.1 B He3ara3oBaHHOM IpPOBETPHBAEMOM MOMEIIEHUU TOKa3aHUsl Ta30aHaIu3aTopa
JIOJDKHBI HaXOauThes B nipeaenax 21+1 % o6.

2.2.3.3.2 Ecnu nokazaHus oTiau4aroTcsa oT TpeboBanuit m. 2.2.3.3.1, To ciexyer ycraHo-
BUTb TpeOyeMmble MoKa3aHus (YCTaHOBUTH HaudaibHbIE NMOKa3aHUs). ClieJoBaTh HHCTPYKIUSIM
pasznena "Kanubposka" ITpunoxenus b, 4ToObl ycTaHOBUTH HaYalIbHbIE TIOKA3aHUS.

2.2.3.4 TIpon3BecTy TOJKIIOYEHUE Ta30aHAM3aTOPOB Ha KOHTPOJIUPYEMOM 00BEKTe K OJI0-
KaM uHAMKauu gatdukoB "Xo060ut-TB" JIIIIOI'.413411.012 TY cOOTBETCTBYIOIIETO HC-

MOJTHEHHUSI, B COOTBETCTBUU C JOKYMEHTAIIUEN JaTYUKa.



2.3 Tlopsinok paGoThI

2.3.1 MH3mepeHHe U CUTHATU3ALMS

2.3.1.1 'a3oaHann3aTop HENPEPLIBHO OHPEAEsieT KOHIIEHTPAIMKA [EJIEBOr0 ra3a HEImocpea-

CTBCHHO B MECTC PACIIOJOXKCHHUSA Ira30aHajIn3aTopa.

2.3.1.2 Ecn B miporiecce npoBeAeHUsT padOT MOKa3aHUs BBIMAYT 3a YCTaHOBJIEHHBIC ITOPOTH,

yKa3bIBaeMble Ha KOpPITyce Ta30aHaIM3aTopa, TO B 0a30BOI KOH(HUTIYpaluy ra30aHaIn3aTopa

chopMupyeTcsi KOAOBBIN CUTHAM, MPEAYNPExAAOIINNA 0 BO3SMOKHOM ONAaCHOCTH 3ara3oBaH-

HOCTH.

2.3.2
2321

JIEHHBIE B Ta0IHILIE 5.

Bo3MokHbIE HEMCTTPABHOCTH U CIIOCOOBI MX YCTPAHEHUS

B IIponecce 3KCIuTyaTauyu MOrytT Ha6J'IIO,I[aTBCH HEHUCIIPABHOCTH, IIPEACTaB-

Tabmuua 5 Bo3MoxHBIE HEUCIIPABHOCTH Ta30aHATIM3ATOPOB M UX YCTPAHEHUE

Hanmenopanme HCHUCIIPABHOCTH,
BHCHIHEC ITPOABJICHHUC U
JOIMMOJIHUTCIIbHBIC ITPU3HAKH

BepositHas mpuunHa

Merop ycrpaneHus

1. Ilpu BKJItOUEHUU B HE3ara30BaH-
HOM 30HE HE y/1aeTCsl yCTaHOBUTD
HYJICBBIC TIOKAa3aHW

Heucnpasen cencop (3a-
IpsI3HEH, OTPaBJICH, UC-
yepna pecypce)

3aMeHUTH CCHCOP Ha IIPCIa-
IMPUATUA — U3TOTOBUTCIIC

2. Ilpu 3ara30BaHHOCTH KOHTPOJIU-
pyeMOro noMeUIeHUs! olpeesie-
MBIM T'a30M WJIH [1ApOM HE BBIIAETCA
CUTHAJI MIPEBBIIICHHS TOPOTa(OB)

Hewucnpasen razoanaiu-
3aTop

OtnpaBuTh ra30aHaIN3aToP
Ha IpeIpHsTHe-
W3rOTOBUTEINb JIJISl PEMOH-
Ta*)

3. Her cBs3u ¢ ra3zoaHajain3aTopom

a) [ToBpex1eH TeCTOBbIH
Kxabens USB

0) USB xab e obecnieun-
BaeT HEOOXOMMOE MUTa-
HHUC

B) HEHMCIIPaBEH ra30aHalN-
3aTop

a) MPOBEPUTH U TIPH HEOOXO-
JTUMOCTH OTPEMOHTHUPOBATH
TecToBbIi Kabens USB.

0) TToaKIFOYUTD K APYTOMY
USB xaby

1) OTIIPaBUTh ra30aHaIN3a-
TOp Ha MpEaIpUsITHE-
HU3TOTOBUTCIIb OJId PEMOHTA

4. PaboTa razoaHanusaropa He co-
orBercTBYeT 1. 2.3.1 (2.3.2); uacTbie
cOou cBsA3M; HOpMaJlbHas paboTa ra-
30aHAJIN3aTOPa MHOTAa BOCCTAHAB-
JIMBAETCS TIOCJIE BBIKIIOUESHUS —
BKJTIOUCHHUS TUTAHUSI.

HecootBeTrcTBHE TIHTA-
roweit cetu 'OCTy

3anutare USB xab ot npy-
roro CeTeBOro BBOjA (HE
CBSI3aHHOTO C MOIIIHBIMU HC-
TOYHUKAMHU TTOMEX ).
[ToAKIIIOUUTE K APYTOMY
USB xa0y.




3 TEXHUYECKOE OBCJIYXNBAHUE
3.1 OOmme ykazanus

3.11 TexHudeckoe 0OCTyKHMBaHHE ra30aHAIM3ATOPOB 3aKIIOYAETCS B MEPUOIUYC-
CKHX OCMOTpaXxX M MPOBEPKE TEXHUIECKOTO COCTOSHUS.
3.1.2 [Ipu neproauyeckoM ocMOTpe HEOOXOAMMO MTPOBEPUTH:
- LIEJIOCTHOCTh 000JI0YKHY T'a30aHaIN3aTOPa;
- OTCYTCTBUE 3arpsS3HCHUIA Ha 3alIUTHBIX CETKAaX CEHCOPOB.
3.1.3 DKCIuTyaTanus ra30aHain3aropa ¢ MOBPEXKICHUSIMHU U IPYTUMH HEHUCIIPABHO-
CTSIMHU KaTErOpUYECKH 3aIlperaeTcsl.
3.14 B cBsi3u ¢ ecTeCTBEHHBIM CTAPEHUEM CEHCOPOB PEKOMEHIYETCsl MepHOrye-
CKH TIPOBEPSTHh YYBCTBUTEIHHOCTh KAHAJIOB W3MEPEHHS MO MOBEPOYHBIM T'a30BBIM CMECSM,
npuBeIeHHBIM B Tabmuie 6. Cmecu momarores ¢ pacxoaom 0,3 — 0,5 MY /MEH yepes ajantep,
Kak MokaszaHo Ha puc. 3.1.

Tabmua 6. PekoMeHayemble ra30Bble CMECH ISl IPOBEPOK YYBCTBUTEIHHOCTH

OnpenensemMbiii KOMIIOHEHT

Pexomennyemas razosasi cMeCh

Kucnopon 28,53:3 00.% Y
Bonopon Hy (1,91£0,09) 06.% Ne 10654-2015
Meran CHy (2,1£0,10) 06.% Ne 10653-2015
[Tpomnan C3Hg (0,81£0,04) 06.% Ne 10654-2015
Oxkcup yriepona CO (90+10) mr/m®

Huoxcun yrinepoaa CO;

4,7570%° 06.% 2

CepoBonopon H,S (27,042,5) mMr/m®
[{nanuctseiit Bogopox HCN (2.3+0,2) mr/m®
Ammuaxk NH3 (90+10) mr/m®
Xiop Cly (9+1) mr/n®
Xnopucrtsiii Bogopoa HCI (18+2) mr/m®
®dropucTtsit Bogopoa HF (2.3+0,2) mr/m®
AnmndaTtrdeckue yrieBo10po/ibl (900100) mr/m*
(MeTaH, mponaH, TeKcaH)
N300yTumnen (900+100) mr/m*
IIpumeuanus:

1) JdomyckaeTcs NpoBepKa CEHCOPOB KHCIOpOJa Ha YHCTOM aTMOC(EpPHOM BO3IyXe, IOKa3aHUs

JIOJKHBI OBITH B mpenenax (21 = 1) 06. %.



2) Jomyckaercs ucnosb3oBanue ITI'C Ha ocHoBe CO; Kak B BO3IyXe, TaK M B a30Te.

or sorormensa [[TT =

— e chpoe
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I—h ¥ BMOKY FS@FKAIGON WM K KOMIIBLIOTEPY

1 — coequHUTENBHBIE TPYOKH; 2 — Ta30aHAIM3aTOp; 3 — ajganrtep
Puc. 3.1. [logaua I'C B ananTep npu npoBepkax
3.15 OCHOBHYIO OTHOCUTETBbHYIO TOTPEIIHOCTh U3MEPEHH (KpoMe U3MEpPEHHil co-

JiepKaHusl KUCIIOPO/ia) HaXOAsT 1o (opmyIie:

AL —A L
5=100—2____ %
A

3
I Aysy - TOKA3aHUS Ta30aHaIN3aTOpa, Mr/M™ in 00.%;

A it - IGUCTBUTENBHOE CoJiepkaHue onpenensieMoro kommnonenta BITC, MI/M 1w 06.%.

Ecmn |3 £ 25%, TO Ta30aHATH3aTOP MOKHO TIPOIOIKATh HCIIONb30BaTh 63 KOPPEKTH-

POBKHU YYBCTBUTCIBbHOCTH.

OCHOBHYIO a0COJIIOTHYIO IOTPEHIHOCTh INPH H3MEPEHUSAX COACPKaHHWsA KHCIOPOAA
HaXOJAT 1o GopmyIie:

A = AI/ISM - Aneﬁ

Ecmm |A| <1 06.%, To razoananuzaTop MOXKHO MPOAOKATH UCIIOJIB30BATh 0€3 KOPPEeK-

TUPOBKH YYBCTBUTCIILHOCTH.

Ecnu nmorpemHocts U3MEpeHus: BHIXOJIUT 3a YKa3aHHbIE MPEAEIIbl, TO CIEIYyEeT IpOou3-
BECTH KaITMOPOBKY YYBCTBHUTEIBHOCTH 3TOTO KaHaJIa COTJIACHO yKazaHusM MeHwo "Kammo-

poBka" (cM. mpusioxkenue b). Ecnu kanubpoBka He MPUBOJIUT K YMEHBIIEHUIO MOIPEIIHOCTH,



TO CIICAYET HAIIPABUTH I'a30aHAIU3aTOP Ha NPEANPUATHC-U3TOTOBUTEIIL IJId 3aMCHBI CCHCOpa

9TOIr'0 KaHalia.

Pexomenayemast mnepuoAMYHOCTD MPOBEPKHU | pa3 B Tpu Mecslia.
3.1.6 ["a30aHanu3aTop JOKEH MOJBEPTaThCs €XKEroJHON MepruoaANYECKO MoBepKe
o MeToJuKe, yTBepkaeHHou ['occranmaprom P®. BcmomorartenbHoe (IOMOTHUTEIHHOE)

000pyI0BaHUE HA IIOBEPKY HE MPENbSABISICTCS.

3.2 Mepsbl 6€30MACHOCTH NIPU 00CTYKMBAHNH
3.2.1 HOBepKa ra3oaHajin3aTopa A0JI’KHa IIPOBOAUTHCA B H€B3pBIBOOHaCHOﬁ 30H€C.
3.2.2 Pabouee momereHue, B KOTOPOM MPOBOASAT HACTPOMKY, UCIIBITAHUS U TTOBEP-

Ky ra30aHaIn3aTopa, 10JHKHO OBITh 000PYAOBAHO MPUTOYHO-BHITSHKHON BEHTUIISIIMEH



4 ITPABUWIA XPAHEHUSA U TPAHCIIOPTUPOBAHMUSA

4.1 Xpanenue

4.1.1 TazoaHanu3aTtopbl JOJKHBI XPAHUTHCS B YIAKOBKE y IOTPEOUTENS B 3aKPBITHIX
MoMeIIeHUAX B yciaoBusx xpanenus [ corimacao 'OCT 15150-69.

4.1.2 Bo3ayx B NOMEIICHUAX HE JOJKEH COAEP)KaThb BPEIHBIX IPUMECEH, BBI3bIBAIO-
HIMX KOPPO3UIO0 MAaTEPUAJIOB U PA3PYLIAIOIIUX U30JISALUIO.

4.1.3 Pa3MemieHnue razoaHaqu3aTOpPOB B XpaHWIMIIAX JODKHO 0OecrednBaTh UX CBO-
007HOE nepeMelleHre U I0CTYIl K HUM. PaccTosiHMe MeX/ly OTONMUTENbHBIMU YCTPOWCTBAMU

XpaHWJIMIL U ra30aHaJIn3aTopaMu JOJIKHO OBITH HE MEHEe 0,5 M.

4.2 TpancnopTupoBaHue

42.1 TpaHCIOpPTUPOBAaHHE Tra30aHAIM3ATOPOB IMPOU3BOAUTCS BCEMH BUAAMHU TpaHC-
[OpTa B KPBITHIX TPAHCIOPTHBIX CpPEACTBAX MO YycioBusM xpaHeHus [ cormaco I'OCT
15150-69 npu remmneparype ot munyc 50 no miroc 50°C.

42.2 Ilpu TpaHCHOPTUPOBAHUM CaMOJIETOM Ta30aHAJIM3ATOPHI JOJKHBI OBITH pa3me-
IIEHbI B OTAIUIMBAEMbIX F€PMETU3UPOBAHHBIX OTCEKAX.

4.2.3 He nmomyckaercsi mepeBo3Ka ra30aHAIM3aTOPOB B TPAHCIOPTHBIX CPEACTBaX, Ie-
PEBO3SIIMX AKTUBHO ACHCTBYIOLINE XMMMKATHI, @ TAK)KE C HATMYUEM LIEMEHTHON U YrOJIbHON
IBLIH.

4.2.4 Bo Bpems Morpy30-pa3rpy304HbIX pabOT W TPAHCIOPTHPOBAHUS KOPOOKH (MK
TPAHCIIOPTHBIE MAKEThl) HE JIOJDKHBI MOJABEpPrarbcs Pe3KUM yaapaM M BO3IEHCTBHIO aTMO-
cepHBIX 0Ca/IKOB.

4.2.5 Pa3MerieHue 1 KperieHne KOpoOOK B TPAHCIOPTHBIX CPEACTBAX JIOJKHA UCKITIO-
yaTh UX MEpEeMEIIeHNEe B IyTU CIEJ0BaHMs, BO3MOXHOCTh yIapoB APYT O ApYra, a TaKXKe O

CTEHKH TPAHCIIOPTHBIX CPEJCTB.



I[MTPUJIOXXEHUME A

ITporoxon cBsizu “XOBBUT”

I'a3oaHajmM3aTOpP — NacCUBHOE YCTPOICTBO.

JlaHHBIEC OT Ta30aHAIU3aTOPAa MOTYT OBITh MOJYYEHBI TOJIBKO TI0 3aIpOoCy.

Jiist Bcex 3alpocoB ra3zoaHain3aTop Bceraa popMHpYeT OTBETHYIO HH(OpMAIUio. JTo Jmbo 3a-
npaniMBaeMbIe JJaHHBIC, THOO KOJI IIOATBEPIKICHHUSI.

CxopocTtsb cBs3u: 9600 6ut/cex

dopmar nepeaayn JaHHBIX: nepenava u npuém 9 out (¢ 6urom KouTposst). OT razoaHaaM3aTopa
3Hayenue 9-ro 6ura — Becerna 0. KomuuectBo cron-out — 1.

Anpecanust

Anpecarnus o 9-my oury.

AJlpec razoaHanM3aTOp MOCKIIACTCS TEpe/I Mepeaavei Kaxkaoro 3anpoca.

B rcxXoaHOM COCTOSTHUM CEHCOP HaXOAUTCS B PEXKUME OKUJIAHUS aJipeca, T.€. OKUIAaHU Tpruéma
¢ enuuuued nmo 9-my 6uty. Ilocne mpuéma agpeca razoaHanu3aTop MEPEKIIOYACTCS B PEKUM
npuéMa JaHHbBIX, a IepeJarolias CTOpoHa rnepeaaét 3amnpoc (IaHHbIe) ¢ HyIEM 1o 9-My OuTy.
[Tocne mepenaun OTBETHOW MH(DOPMAIIMY ra30aHAIM3ATOP BHOBB IMEPEXOANUT B PEKUM OXKHIAHUS
azpeca.

CTpyKTypa nocblLIKH

- Oaiit ¢ komom Ox7€;

- JUIMHA MacCUBA JaHHBIX, | 6aiiT. [[TnHAa IMEHHO MepeaBaeMbIX IAaHHBIX, T.€. HE BKJIIOYAs
cTapToBbIi OaitT (0x7¢), 6aliT IUHBI U OANTHI KOHTPOJIBHON CYMMBI.

- TaHHBIE;

- KOHTpOJIbHAs cyMMa, J1Ba Oaiita. [Topsnok ciegoBanus: Maaamui 6aiT, crapmuii 6aiT.
CTpyKTypa MOCBUIKM OJJMTHAKOBA KaK JIJIsl 3alPOCOB MOCHUIAEMBIX B ra30aHalIM3aTop, TaK U JaH-
HBIX, MOJy4aeMbIX OT HETO.

KoHTponbHasi cyMMa pacCUMTHIBAETCS 0 MEPENaBaeMbIM JaHHBIM M HE BKIJIIOYAET CTApPTOBBII
Oaiit (0x7e) u Oait

JUTUHBI TIOCBUIKH.

KoHTposibHast cyMMa pacCUMTBIBAETCS MO CIAEAYIOMIEMY alTOPUTMY:

1. B nenyto 6e33nakoByto nepemennyto (CRC) 3arpyxaercs uucno 0xffff ((necatuanoe 65535).
2. Bemmonusiercs onepanus “Hckimoyaromiee uian’” HaJl IEpBbIM 0aiTOM MacCHBa U MIIA IINM
6aiitom nepemenHoit CRC.

3. Casuraercs CRC BnpaBo Ha ofuH OUT, MPU ATOM caMblii cTapmiuid (JIEBBIN) OUT Jenaercs
PaBHBIM HYIIIO.

4. Ecnu BBIABUHYTHIN OUT paBeH 1, BblmosiHseTcs onepauus “Vckirouaroniee nian’” Haja mepe-
menHoit CRC u

grcniom 0xa001 (mecstuunoe 40961). Pezynbrat 3anocurcs B nepemennyto CRC.

Ecnu BeIiBHHYTHIN OUT paBeH (), BBIMONHSIETCS MEPEXO1 HA MYHKT 3.

5. [lynkrsl 3,4 BeIMONHAIOTCS 8 pa3 (8 CIBUTOB).

6. ITyHKTBI 2-5 OBTOPSAIOTCS CO BCEMU OaliTaMHi MaccHBa.

7. CRC — paccuntanHas KOHTPOJIbHAS CyMMa.

[Tpumep nporpammsel pacuéra KOHTPOJIBbHOM cyMMBbI Ha “C”.

/*



R _crc. Pac4ér KOHTpOIBHON CYyMMBI

Bxon: pMas — aapec maccuBa

Size — qnmHa MaccuBa

BosBpamiaemoe 3HaueHNe — pacCUMTaHHAs KOHTPOJIbHAsI cymMma, 2 Oaiita

*/

WORD R_crc(LPCVOID pMas, int Size)

{
WORD Crc;

inti};
BYTE * pMas_byte;

pMas_byte=(BYTE *) pMas;

Crc=0xffff;
for(i=0;i<Size;i++)

{

Crc= Crc ™ *pMas_byte;

for(j=0;j<8;j++)

{

if( ((Crc/2)*2) 1= Crc)
Crc=(Crc/2) ™ 40961,
else

Crc=Crc/2;

}

pMas_byte++;

}

return Crc;

}

B pacuére KOHTpOJBHON CYMMBI HE YYacCTBYET CTapTOBBIA OalT ¢ kogom 0x7e u OallT AIUHBI

NOCBUIKU. BallThl KOHTPOJIBHOM CyMMBI IEPEAIOTCS B OPSAIKE: MIIaIINM OaliT, crapiinii 6aiT.

3anpocsbl

HpI/IHI/IMaeMHe JaHHBIC

Hepez[aBaeMLIe JAHHBIC

0x09[Urenne anpeca

- kox 3arpoca 0xX09

- 0alT Koma gaHHeIX — 0X89
- OaiiT C agpecoM

O0x0a[[lepexaua TeKymmx
BHAYEHUH.

- Koz 3ampoca — 0x0a

- OalT Koma gaHHeIX — 0X8a

- 0alT MPU3HAKOB COCTOSIHUSI.

- 3HAUE€HHE BXOJHOTO CUTHAJA B BoJbTax. 4 Oaiita B hop-
Mare ¢ maasaroniei Toukoi PIC.

[Topsiok cinemoBaHus OAUT — OT MIIAIIETO K CTapIIEMYy.

- 3HAYCHUE KOHIICHTPAIINY B 3a/IaHHBIX CAMHUIAX H3ME-
penus. 4 6aiita B popmarte ¢

ruraBatoreit Toukor PIC. [lopsinok cirenoBanust 6aiT — oT)|
MJTAJIIIETO K CTapIIeMy.

TOYKH

0xO0f [KanuGpoBka 3a1aHHOI

- ko 3arpoca 0XOf

- KOJI pa3pelieH s 3aucH
- HOMEp TOYKH KaTHOPOB-
kn (Cuét c 0)

- KOJI TaHHBIX (ToaTBepaeHus) OX8f
[IpousBoauTCs 3aIUCh TEKYLIET0 3HAUEHHUE BXOJHOTO
CUTHAJIa B MACCUB BXOJIHBIX CUTHAJIOB KAJIAOPOBOY-
Hoii 3aBucumoctd B RAM u EEPROM B cootseT-
CTBHH C IPUHITHIM HOMEPOM TOYKH KaTHOPOBKH.
3anuce B8 EEPROM GOyzet BBINOJIHEHA TOJIBKO MPH
KOPPEKTHOM 3HaYeHHUHU IPUHATOTO OaifTa *“ Kox pas-
peIIeHus 3amuce’.




0x11

3anuch agpeca

- kox 3ampoca 0x11
- KOJI pa3peLieHus 3aucH
- OaliT ¢ agpecom

- Ko daHHbIX (moarBepxkaeHus) 0X91

[Ipon3BoANTCA 3aIMCh HOBOTO 3HAYEHHMS aJpeca Al JatT-
uuka B RAM u EEPROM.

Barmics B EEPROM Oyzet BrimomHeHA TOIBKO TIPH KOP-
[PEKTHOM 3HaYCHHUH IPUHATOTO Oaiita  KoJ pa3penieHns
Bamucu ”.

- KOJ pa3pelIeHus 3aucu

0x13BoccTanoBienue - Koz 3ampoca 0x13 - ko qaHHbIX 0X93
3aBOJICKHMX MAPaAMETPOB |- KOJ pa3pelieHus 3anucH - kox 3asepiuenus: 0X01 - HopmanbHOE 3aBeplieHe
KaJINOPOBKH. 0X00 - HeT JaHHBIX B 00JIACTH COXPAaHEHUS! 3aBOJICKUX
0x14|YcTanoBKa HyJIsI - ko 3anpoca 0x14 - Ko JaHHbIX 0x94

KYLLMX COCTOSIHUI na-
PaMeTpOB MO KAHAJY.

0x15[3anuch, ko3punmenta |- ko 3anpoca 0X15 - KOJ JaHHBIX (moaTBepaxkaeHus) 0x95
MoAKAIUOPOBKH - KOJ pa3pelIeHus 3aucu
(KpyTH3HBI). - TaHHbIe. 3HAaUE€HUE KO-
s dumenTa B popmare
C IJIaBaIoIEl TOUYKONH
PIC. 4 Gaiira.
Oxla|llepenaua maccuBa Te- |- Kof 3ampoca — 0xla. - Oaiit Koma maHHBIX — 0X9a

- OaliT IPU3HAKOB COCTOSHHA *

- 3HAYCHHE BXOIHOTO CHTHAJIA B BOJbTaX. 4 Oaiita B hop-
Mare ¢ uIaBaromeii Touxoii PIC.

[Topsinok ciiegoBaHMs 0AlT — OT MITAJIIIIETO K CTapIIeMy.

- 3HAYCHUC KOHIICHTPAIIMY B 3aIaHHBIX CAMHUIAX U3ME-
penus. 4 6aiita B hopMaTe ¢ IIIaBaroOIIEH TOUKOH

PIC. Tlopsimok crienoBans 6aiiT — OT MJTAAIIIETO K CTapIICMYy.

- TUII ra3a, 3aJ]aHHbIi B KOH(Urypanuu natauka. [1o 00-
el HyMepaIiu TUIIOB Ta30B **

- TuM OJI0Ka 1aTYMKOB. 1 OaiiT.

0x30

YUTeHnue 3aBOJACKOr0
HOMepa JaTYhKa U J10-
MOJIHUTEIbHbIX Apa-
MeTpOB.

- kox 3ampoca — 0x30.

- OaiiT koxa naHHbeIX — 0Xb0

- 3aBOJICKOI HOMEp aTYMKa B (popMaTe 1eJI0r0 Yucia. 3
Oaiita. [Topsmok cremoBaHus: MIaqmunil Oait, cpen-
HUll OaifT, cTapmmii OauT.

- OaifT THIA ra3za 1o TadiuIle ra30B OJIOKOB CEHCOPOB

- OaiiT THIA e TMHAUIIEI H3MEPECHUS

baiiT npU3HAKOB COCTOSTHMS:

7 6 5 4 3 2 1 0
OTxa3 Jannbie Bsixon B orpuniarensH. | Hapywen. no| Hapymen. no| Hapymen.
TOTOBBI o0nacTb [c3 [1Cc 2 mo I1C 1

Otka3 - oTKa3, 00OHAPYKEHHBIN ITPOTPaMMOil Tra30aHaIn3aTopa.

JlaHHbBIE TOTOBBI — IPU BKJIIOUYEHUU BBIJEPKUBAETCS UHTEPBAJI BPEMEHU HA YCTAHOBJICHHE Ta-
30aHaIM3aropa B paboyee COCTOSHUE, U B TEUEHHE 3TOT0 BpeMeHU u3Mepenue He Benércs. [lo-
CJIe TIOJy4YEHMS NMEPBBIX PE3YNBTATOB YCTAHABIMBAETCS NPU3HAK TOTOBHOCTH JAHHBIX.

Bbixoa B oTpunare/ibH. 00J1aCTh — BHIXOJ B OTPHUIIATEIbHYIO 001aCTh 3a 3a/1aHHbIE MTPEIEbL.
Hapymenue no IIC 1 — HapymieHue 1o nepBomMy nopory cpadbarbiBaHHsL.

Hapymenne no IIC 2 — HapyuieHue 1o BTOpoMy OpOry cpadaTbIBaHUsL.

Hapymenue no IIC 3 — HapyiieHue 1o TpeTbeMy Mopory cpadarbIBaHusl.

OO0mas Hymepanusi THIOB ra3os.

1- CO 5-02 9 - C12 13 — C3HS8 (nmpomnan)
2- CH4 6- CO2 10 - F2 14 — C6H14 (rexcan)
3- NH3 7- H2S 11 - HCI 15- O3

4 - H2 8- SO2 12 - HF 16 - NO2
IIpumeuanue:

- «Kop pazpemenus 3anucu» — 0x5A;
- ["a30ananu3arop oTBeyaeT Ha 3arpockl Mo coOCcTBEHHOMY U 001emy aapecy (0xFE).
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1. O ITPOIT'PAMME
[Iporpammuoe obecnieuenue «MMH®OI'A3» mnpenHazHaueHO A KOHTPOJIS B peallbHOM
BPEMEHU  TEKYIIMX  IIOKa3aHUM  KOHIEHTpAaUMH  MOJKIIOYEHHBIX K  KOMIIBIOTEpY

razoanaguTudeckux npeodpazosareneit MTHOOI'A3 103 (B nanpHeimem «'Ally).

2. HAUAJIO PABOTbI

2.1 YcraHoBuTe MporpamMmy Ha KOMIIBIOTEp, €CIM OHa He Obula ycTaHoBieHa paHee. Ha
2

1
pabodeM CTOJIC TIOSBUTCS MKOHKA EHy
Jlns 3amycka mporpaMMbl HEOOXOIUMO C/IeNlaTh JBOWHOW KIIMK JIEBOM KHOTIKOW MBIIIA Ha

co,
1
UKOHKE CH,

2.2 TTouck «I'AlIl»

[Tpu nepBom 3amycke I10 oToOpasuTcst okHO BEIOOpa MOPTOB Mporpammsl (puc. b1).

gf"' WH®OrA3 — O *
MNokazaTe HaCTPOHKM

Wcknoyaemsie Noprsl: NpoeepAeMbie NOPTLI:

COM1 COM11

comz <<< | |comiz

COM24

COM25

>

OGHOBHTE CIIMCKH | | NMouck FAMN

Puc.1 OkHo BBIOOpa TOPTOB




[leperamure HyXHbIN TOPT B criucok «lIpoBepseMble MOPTh» U HAXKMUTE KHONKY "Ilonck
I'AII" B mpaBOM HUXHEM yIly OKHa. B mponecce moucka npou3BOAUTCS UHIUKAIUSA COCTOSHUS
(puc. B2).

Ecnu HyXHBII TOPT OTCYTCTBYET B CHHCKE — IMPOBEPHTE MOIKIIOUECHHE TECTOBOTO KaOesst
USB k KOMIIBIOTEpY ¥ HAXMHTE KHOTIKY «OOHOBUTH CITUCKI.

[Ipn HanWuMM HECKONBKUX TeCTOBBIX KaOenei USB, Bo3MokHa paboTa MO HECKOJIbKUM
MIOPTaM OJTHOBPEMEHHO.

Ecin HyxHBIM mopr 3aHiar — 3akpoute IIO, koTOpoe MOKeT 3aHMMarh IOPT, a Ipu

HEOOXOIMMOCTH MEPETOAKIIOUNTE TeCTOBbIH Kabeas USB 1 moBropuTe mouck.

I'I COM11 MNowce FAN COM13 HET OTKNHWKA

Nowck FAN COM13 - NMNOPT 3AHAT

Puc. B2 Bo3moxHbIe COCTOSTHUS B MPOIIECCE TTOMCKA

[Ipn ycnemnom noaxmtoueHun «'All» Ha MOHUTOpE KOMIbIOTEpa OTOOpA3UTCS INIABHOE
OKHO MPOrpamMMmBbl Jisl HAOIIOIEeHUs 32 COCTOSHUAMHU MOAKIIOUEHHBIX «['All» 1 ux mokazaHusMu
B TaOJIMYHOM BHJIe U B BHUje rpaduka (puc. b3). I'paduk Moxker oroOpaxkath B ceOe JTaHHBIC 10
1,5 yacoB ¢ MOMEHTA MOJIyYEHUSI.

B 60k0BOi1 maHen MOXHO BBIOpaTh YCTPOHCTBA, KOTOPBIE OyIyT OTOOpakaThCs Ha rpaduke,
MOCTaBUB WJIH YIaJUB TaJIOUKy B COOTBETCTBYIOIIEM YEKOOKCE.

C moMoIb0 BBINAJAIOLIETO CIUCKAa MOKHO BBIOpaTh, Kakue JaHHbIE OyayT OTOOpa)arbes
Ha rpaduke: «Curnam» win «KoHIueHTpauus».

UtoOBbl yBeMMUUTH ONpENETeHHYI0 o0iacTh Tpaduka, HaBEAUTE HAa HEro Kypcop H
HOPOKPYTUTE KOJIECHKO MbIIIHU. Eciu He0OX0AMMO BBIIEINTh HHTEPECYIOUINM y4acToK, caeanTe
Cleqyolee:

1. KnukHuTe 1€BOM KHOMKOM MBIIIN Ha JIEBYIO BEPXHIOIO TOUKY HY>KHOM 00J1acTH.

2. He oTmryckast KHOTIKY, POTSTHUTE Kypcop K MPaBOi HIKHEH TOYKE ITOH 00IacTH.

Jlns mepemerieHuss rpaduka - MCIONB3YWTE COOTBETCTBYIOLIME CTPENKHM Ha OOKOBOM
MIAHEJIH.
UT0o0B! BEpHYTh UCXOIHBIN MaciITad - HAXKMUTE Ha KHOIIKY CO CTpEIKaMH, HalpaBIeHHBIMU

B UCTBIPE CTOPOHEI.

Ecny BBl NOAKIIIOYUIM HOBOE YCTPOMCTBO U XOTHUTE €r0 YBUIETh, IIOBTOPUTE NMOUCK. Jlis
3TOro MOBTOPHO HaxxmuTe KHONKY «Ilorck ['AIl» B rmaBHOM okHe (puc. 3) UM OKHE HACTPOMKHU

noptoB (puc. b1).



2.3. OToOpaxeHne TaHHbBIX.

o whooraa

mﬂlm?(
@ samyeee
CEPWAHLIA HOMEP] TWM FA3A [ KOHLIEHTPALIWSI | CTATYC
COM11] [OKASZMT v2.1.31.104] m
2111064 [ co | 110,08 Mrim3 \ noPor 2
COM13 ] [OKASZMT v2.1.31.104] | oopoc ran-ox. |
2304049 [ CH4 [ 0,12 06.% [ HOPMA

KoHuentpaumus

[ 2111064 W
(¥ 2304040 W

125452000 125452500 125453000 125453500 125454000 125454500 125455000 1205455500 125456000 125456500 125457.000 125457.500 125458000 125458500 125450000 1205459,500 125500000 1255:00.500 12/55:0L000

Puc. b3 ['maBHOE OKHO MpOTpaMMBbl

[Tokazanus u cocrosnus curHanuzauuu Beex «'AIl» (Ha puc. B3 «AIl» NeNe 2111064 u
2304049) oToOpa3sTcs B IIaBHOM OKHE MPOTPaMMEI 10 OKOHUYAHUIO Iporpesa (He Ooyiee deM

yepes 60 ¢). [IpomomkuTh MOATOTOBKY K paboTe, mepeii/is K BRINOTHECHHIO 11. 2.2.3.2.

3. KAJIMBPOBKA

3.1 Bxox B pexuM KaTuOpPOBKHU

Jnsa mpocmotpa unu 3anucu kamuOpoBku «['AIl» BeiObepure B MeHio «Ilokazate» —
«Kammbposkay» (puc. b4).

Puc. b4 Menro «llokazars»
OTtkpoetcs okHO, Tpebyrolee maponb «infogas» (puc. bS).

@ Beegute napo.. — O et

Mapone: || |

[ ] Nokazars napone

Bo#th 3aKpbiTh

Puc.5 OknHo BBOga mapostst



IIpu ycnemHoM BXOae IEHWCTBUE MApoOJisi COXPAHAETCS IO BBIXOAA M3 mporpaMmmsl. i

BO3Bpara B pCKHUM U3MEPCHHS - HAXKMHUTC B MCHIO «ITokazarny —><<I/I3MepeHHe>>.

3.2 Pabota ¢ xanubpoBKamu

JI1s1 KOppEKTUPOBKM 3HAUCHUN B KaTUOpOBOUHOM Tadyuie (puc. b6) - n1Bak/ibl KIIMKHUTE TI0
HY)KHOH siueiike ¥ M3MEHUTE KOHLIEHTPAIMIO WM curHai. [ ¢uKcalnuu TeKyllero curHaia B

aueiike «CUT'HAJI» npenycMoTpeHa KkHonka «PUKCHPOBaTh.

of* VHoorA3 - 8 x

Moxasan.  HacTpoRon

Nouck TAM | ] Astonouck npu sanycre | _Ocraossrs onpoc MrC KOHLEHTP...| CUTHAN (mB) TEKYLUA C..
CEPWUWHBLIVN HOMEP TUMN FASA KOHLIEHTPALINA CUIrHAIN(mB) CTATYC \ ! o SENR O
ECOM11 ] [OKASZMT v2.1.31.104] : %
L 2111064 Il co [ 110,36 mr/m3 [ 1404,602 NOPOI" 2 ; o —
ECOM131[OKASZMT ¥21.31.104] % o555 St
| 2304049 CH4 0,0 06.% 1237,075 HOPMA com

OoKoBNTE Janucamns e Hyns BoccTanosuTh 3a80f ackme
Koapdmus XRBIANMR
Texyun Oonos
raioven | v !
KonyenTpayus QX } ﬁx
: — T —————————— I LD =)

wvi211106¢ W
cis 12304049 W

) 126820 128830 126840 125550 125900 125910 125020 126030 1259:40 12
Bpema

Puc. b6 OcHOBHOE OKHO B peKuMe KaluOpOBKU

010 130020 130030 130040 130050 130100 130110 130120 130130 13014

B pexume «KamuOpoBka» MOXHO NpPOYMTATh WIM M3MEHUTh 3HAUCHMs TEKyLIeH
KamuOpoBKU M Kod(dduumenta criaxupaHus B BelOpanHOM «['All». Jlns storo BwIOepuTe
HY>KHO€ yCTPOHCTBO, KJIMKHYB IO COOTBETCTBYIOIIEH CTPOKE B JieBoW Tabnuie. B npaBoit yactu

0TOOpa3sATCst OOHOBICHHBIC TA0HIIA KATHOPOBKU U KOd(duImeHT criaxupanus (puc. b7).

Buumanue! KannOpoBounas tabmuna Oyner 3amucaHa B «['All» mo BeiOpaHHOMY KaHaly
TOJILKO TIOCJI€ Ha)KaTWsl KHONKHU «3amucarb B npuOop». Ilpu BBoje HEKOPPEKTHBIX 3HAYEHUUN

IporpaMma MokaxeT cooOlieHne 00 omumoke.

I[J'I}I BOCCTAHOBJICHHUS 3aBOJICKOM KaJ'II/I6pOBKI/I HaXMUTC KHOIIKY «B0oCCTaHOBUTH 3aBOJICKHEY

— KanuOpoBKa OyZeT BOCCTaHOBIIEHA U JIaHHBIE B TaOIUIE OOHOBJIEHBI.

I[J'I}I CMCIICHUA KaJIH6pOBO‘{HOI>'I KpHBOfI OTHOCHUTCIIBHO HYJICBOI'O CUT'HAaJIa HAXKMUTEC KHOIIKY
«YCTaHOBUTH HOJIB» — KaJ'II/I6pOBKa 6y;[eT OTKOPPCKTUPOBAHA ABTOMATHYCCKU H [JaHHBIC B

Tabuie 0OHOBJIEHEL.




Jns 3anucn koG HUIMEHTa CINAaXWBAaHHUSA BBHIOEPUTE HY)KHOE 3HAUCHHE B BBINAJIAIOIIEM

CIIMCKC U HAXKKMUTC KHOIIKY «3amnucarny.

B pexume «KannbpoBka» MOXKHO IMPOYUTATh MM U3MEHUTH 3HAYEHUS TEKYyILEH KaJluOpOBKHU U
ko3¢ unuenta crinaxxuBanus B BeiOpaHHOM «I'All». [lns s3Toro BeiGepuTe HYKHOE YCTPOUCTBO,
KJIIMKHYB TI0 COOTBETCTBYIOIIEH CTpOKe B JIeBOM Tabmuie. B mpaBoil wactm oToOpassiTcs

OOHOBJICHHBIC TaOJIUI[A KAIMOPOBKU M KOA(PPHUIIUMEHT critaxuBanus (puc. b7).

off MHooras - 8 x

el —— NG| KOHLEHTP...| CUrHAR (MB) TEKYLUWNA C...
CEPWHBIN HOMER| TANTA3A  KOHLIEHTPALMSA  CUIHAN(MB) | ! 0 e DELCAPOUTS
2 035 1230,800 OHKCHPOBATL
COM11 ] [OKASZMT ¥2.1.31.104] 3 127 1214,900 DHKCHPOBATE
2111064 [ co T 11029 mrim3 | 1403,035 :
L]

218 1204.500 DHKCHPOBATL
[COM13] [OKAS2MT v21.31.404]

Curnan(mB) @Jl ﬁx
B | B

4 Yib

[ 2111064 W
2304049 @

12:59:30 13:00:00 13:00:30 13:01:00 130130 13:02:00
Bpemn

Puc. b7 Pexxum xanubpoBku ¢ npounTaHHoi nHpopmanueit «'Ally.



MMPMJIOXEHUE B (cripaBouHOE€)

Bremnuit Bug natuanka "Xoo66ut-TB" ucnonnenus "monobmok I'1"
B KOMIUIEKTE ¢ razoananusaropom "MHdoras" ucnonmnenns 103
(razoaHanuTUYECKUH mpeoOpa3zoBaTelb)

BU "Xo66uT-TB"
B KOMNN. € [8303H31U3aTOPOM

WUHDOrAS 103

Pucynok B1. Bug criepesy (B rosiyboM Kopriyce 610K MHAMKALMM TIOKa3aHUI ra30aHa/Inu3aTopa,
PacIio/I0)keHHOr0 B HEKpallleHOM MeTa/UIn4eCKOM KOpILyce)
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Pucynok B2. Bug cBepxy



I[MTPUJIOXEHUME I' (cnpaBo4HOE)

Crpykrypa o6o3Hayenust ucnoqHenuns 03
HanmeHnoBanue — KOHTPOJIIMPYEMBIN I'a3 — UCIIOJHEHUE — BAPUAHT 3aILUTHI — BBIXOAHOU

uHTepderic.

IIpumep:
MH®OTI'A3-Hy(T)ex-M03-/50-C001 — razoaHaaTuTHYECKUi IpeoOpa3oBaTeiib IS H3Me-

peHUS KOHIIEHTPAIUK BOJIOPOAa, 3ammTa obonmoukoi IP50, Bua BEIXOAHOTO cUrHama — mud-

POBOH.
[Tonpobuas pacmmdpoBka:
1 Haumenoanue: UHOOI'A3.

2 dopmyia kKoHTposMpyemoro rasa: Hy (Bomopon).
3 Tumn cencopa: (T)-Trepmokaranutuueckuii (Bo3MoxeH Takxke (O)-onTUYeCKuit).

4 ex — OH B3PBIBO3AIIUIIICH.
5 HUcnonnenue (iurepa N):
NO03 — cranuoHapHBI ra30aHAIMTUYCCKHI MpeoOpa3oBarelib, KOHCTPYKTHBHO MOHO-
0J104eH.
6 Meps1 3anmutsr: /50 (IP50 — nbuie3amuTa Npy OTCYTCTBHH BIIAr03alllUThI).

7 Beixoanoii uarepgeiic: CO01 — umeer tonbko mudpooii Beixoax UART.



