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1 Bseaenne

1.1 Hacrosiiee pyKOBOJCTBO MO SKCIJIyaTallUd PACIPOCTPAHAETCH HA PEryJIsiToOp
[TPOMA-PTU-304-05 (B mambreiimem — «Perymsitop») u comepkur cpeperus 00
YCTPOUCTBE, MPUHITUIIE JEeHCTBUS, a TaKyKe YKa3aHWUd, HeOOXOJIUMBbIe IS MPaBUJILHOMN
9KCILJTyaTaIlU! U TIOJIHOTO UCIIOJIb30BaHUs TEXHUIECKIX BO3MOXKHOCTEN PEryadaTopa.

1.2 Perymarop mpemycmarpuBaer obciykubanue mnepconasom KUIIwA, nmerorum
cpejHee TeEXHUYECKOe 00pa30oBaHMe U Pa3psJl He HIKe 3-TO.

1.3 O6cityzkuBaHne IEPUOMIECKOE OTHUM YEJIOBEKOM.

2 Hazaagyenme m3aeana

2.1 Perynarop IIPOMA-PTU-304-05 npennasuaden s yIIpaBJIeHAs] Ta30BBIMU, BO-
JIOTPERHBIMU W HAPOBBIMU KOTJIAMHU U O0ECIIeduBaeT pPEryJIupOoBaHUe W IOJJIePrKAHIe
pa3peKeHns B TOIKe, TeMIIepaTypbl JIJIs BOJOTPEMHOrO0 KOTJIA WM JIaBJICHUE Tapa JIjisd
IapOBOrO KOTJIa, 00ecrednBaeT 3a/laHHOe COOTHOIIEHHE ra3/BO3/yX Iepej] ropeskoii. Pe-
T'YJIATOP TAKKe MOXKET OBITH UCIOJIb30BaH JIjI yIIPABJICHUA TOPEJIKAMU TEILIOBEHTU/ISATO-
POB U TEXHOJOIMYECKUX YCTAHOBOK.

2.2 Perynsgrop paboTraeT COBMECTHO C aHAJIOTOBBIMU JATIYUKAMUI, IMEIOIINE CTaHIapT-
HbIE€ TOKOBBIE BBIXOJIBI.

2.3 Ilo crenenu 3aIuUTHI IEPCOHAJIA OT COIPUKOCHOBEHUS ¢ TOKOBETYIIIUMU YaCTAMH, a
TaKzKe 110 CTEIEeHU 3aIUThI BCTPOEHHOT'O 00OPYIOBAHKS OT O IaHUS TBEP/IBIX TTOCTOPOH-
HUX TeJI U TPOHUKHOBeHUs BOJbI Perysitop coorBercrByer rpytie P20 mo 'OCT 14254.

2.4 Kimmatuaeckoe ucnosaerne Y XJI 3.1 mo 'OCT 15150-69:

e TeMIlepaTypa OKpyKaromero Bozayxa — ot munyc 20 1o +50 °C;
e OTHOCUTEILHAA BIaKHOCTH 110 80% npu 35 °C;

3 KoMIinuieKTHOCTHh

KowMIiiekTHOCTD TTOCTABKHI COOTBETCTBYET Ta6.HI/H_LeZ



Bapuant
Ne HaumenoBanue KOMILJIEKTAI ITpumeuanus
00 01 02 03
1 [TPOMA-PTU-304-05 + + + +
9 Hatuuk  paspskenust — THHA | n n B
JIIM-03-MN-0,25/111B
3 Hatuuk JapjieHus rasa THHa | n n B
JIM- 03-MU-4011
4 HaTuuk gaBieHus BozayXa TH- | n n B
ma JIJIM- 03-MU-10J11
5 Haruuk japjenns napa Tuna | n n B
JIIM- 03-MIU-2500/11
Jlatauk  TeMmiiepaTypbl  BOJIBI
6 tuna TepmomnpeobpasoBaresb |  — + + -
[MTPOMA-TC-101
JlaTauk TeMIlepaTypbl BO3JIY-
7 | xa Tuna TepmorpeobpazoBa- - + + -
tesib [IPOMA-TC-102
8 3acjI0HKa BO3/IyXa - + - +
9 | 3acsionka rasza - + - +
10 [Tactopr B407.147.000.000-05 1 1 1 1
[1C
1 PykoBojicTBO 110 3KCILTYaTaAIInN 1 1 1 1 1 »sk3. ma 5-10
B407.147.000.000-05P2 nprOOpPOB

HpHMeanI/Ie. Tunsr n JAUalla30Hbl U3MEPEHNA JATIUKOB MOI'YT OT/IMYAaTbCA OT Ta6JII/IIH)I
N YTOYHAIOTCA IIPU 3aKa3e.

4 Xapaktepuctuku (CBOWCTBA)

4.1 IIpubop BeIIOIHSET Ccjepyionue PyHKITIH:

e obecrieunBaeT ylpaB/IeHHE 3aCJIOHKAMU;

HOJIEP2KUBAET 33JJaHHOE Pa3perKeHUe B TOIKE, YIPaBJ/dsd YaCTOTHBIM ITPUBOJIOM

JIBIMOCOCA,;

HO/IJIEP’KIBAET 3a[aHHYI0 TeMIepaTypy (J1J1s BOIOrpeifHOro KOTJIa) UK JIaBJIeHIe

napa (JiJIg mapoBOro KOTja) yIpaBJisisd 3ac/IOHKON rasa;

obecreunBacT JaBJICHHUE BO3yXa I1€PEL FOpGJIKOfI YipaBJidd JIO0 3aCJI0HKOI BO3-

JlyXa, JIN0O YaCTOTHBIM IIPUBOJIOM JIYTHEBOI'O BEHTHUIATOPA;

obecrieunBaeT MUTaHNe aHaJI0TOBBIX JAaTINKOB JTaBJICHUA HaIIPDAXKEHHNEM ITOCTOAH-

HOTO TOKa 24B;

e obecrievnBaeT MUTAHUE JATIMKOB TIOJIOXKEHUS 3aCJIOHOK;
e obecrievunBaeT HACTPOHKY MpuOOpa MPU MOMOIIU MEHIO, KOTOPOE BBIBOJIUTCH HA
KUJIKOKPUCTAJIINIECKUI JTUCTLIEN;
4.2 Texuaudyeckne XapakKTEePUCTHKU:




e HAIPszKEeHMe MUTAIONEeH ceTr, B ... ... ... . o 86 = 265

e 110TpebIgeMas MOITHOCTD, He OoJtee, BT. ... ... ... . o 5
e comnporuBiienne 30, MOM. ... . 20

KOHTPOJIbHOE HAIIPSKEHNE, B MOCTOTHHOTO TOKA . . .\ vvvvvveveeeeeeeannnnn 500
® KOJIMYECTBO AHAJIOTOBBIX BXOJIOB, TITT .« et tttt ettt e ettt e e et e e e e e 4
® TUII AHAJIOIOBOTO BXOJA-TOK, MA .. ... . e 4-20
® TOYHOCTH U3MEPEHHSI [10 AHAJIOTOBBIM BXOMAM, 70+ o\t oveeetaeetaeenannn. +0.5
® BBIXO/IBI JIJIsi TUTAHUs AHAJOTOBBIX JATYMKOB HAIPsKeHueM, B............... 24
® JIOIYCTUMBII TOK HATDY3KHU JJId TUTAHUS JATIHKOB, MA ... ... .............. 180
® KOJIMYECTBO IMOJIK/TI0YAEMbIX TepPMOIIpeoOpa3oBaTeieil CONPOTUBIEHU, TIT. . . . . 2
e HCX moakmogaeMbix Tepmorpeodbpaszosareieii . Pt100, Pt500, Pt1000, 50M, 100M
® TOYHOCTH KOHTPOJIS TEMIIEPATYPBI, Y0+« vt eeet ettt ettt e 0.5
® KOJIMYECTBO JUCKPETHBIX BXOJOB, TIIT . . .\ttt e sttt ettt e e et e e e e e e 4
® KOMMYTHPYEMOe HallpsyKeHne JTUCKPETHBIX BXOJOB, B....... ... . ... ... ... 24
® BXOJ/HOE COIPOTHUBJIEHUE JIMCKPETHBIX BXOMOB, KOM. . ... ..o )
® KOJIMYECTBO TOJIKJIIOYAEMbBIX BXOJIOB JIJI U3MEPEHUS MOJIOKEHUS, MIT . . ... ... .. 2
® COIPOTUBJIEHUE JIATIUKOB TTOJOKEHUST, OM ... ..., 0-3000
® KOJIMYECTBO BBIXOJIOB YIIPABIEHUS, TIIT .« .ttt ettt e e et e e e e e e e e 5)
® TUIT KOHTAKTOB . .« et evvte ettt eaee e e e e HOPMaJIbHO PA30MKHYThIE
e pabodee HaIpsizKEHHE KOMMYTaIlM KOHTAKTOB pejie, B................. .. ... 220
e pabounii TOK KOMMYTAIH KOHTAKTOB PEJIE, A ... .. . it 1
® KOJIMYECTBO TOKOBBIX BBIXOMIOB, TIIT . . ..ttt t ettt e ettt e e et e e e e e eeee e 2
® THUIT TOKOBOTO BBIXOMIA, MA ... . 4-20
® WHTEPPEHC CBIABM. . . o e vt e ettt e e et e e e e e e e e e e e e RS485
@ IIPOTOKOJT CBSIBM . « ottt ettt e et e ettt e e e e e e e ettt MODBUS RTU
® AJIPEC B CETH CBIBM . « o ettt ettt e e e ettt e e et et e e e e e e 1-247
® CKOPOCTDH HEPEeJIavm, OO ... .ooveeeeennnn.. 4800, 9600, 19200, 57600 mwau 115200
® ITPOBEPKA YETHOCTH . . .o v v e et ettt e HET, YETHOCTh WU HEYETHOCTH
@ CTOI-OMTBI . o o oottt ettt e e e e e e e e e e e e e e 1, 2 mwm 1.5
® KJIMMATUYECKOE UCIIOTHEHUE . . ..o veeeeeneen.. YXJI 3.1 mo T'OCT15150-69
e TeMIlepaTypa OKpyzKaromero Bosayxa, ‘C.................. oT munyc 20 no +50
® OTHOCHUTEIBHAS BIAXKHOCTD, Y0 . oottt ettt et 80 mpu 35°C
® TADAPHUTHBIE PABMEDPDBL, MM . ..ttt ett et et et et et et 96*96*100
® MACCA HE DOJIEE, KT .ttt vttt ettt et ettt e e e e e et e 1
® CPOK SKCIUTYATAITAN, HE MEHEE, JIET . . .« et ttte ettt ettt e e e eaeee e 10

5 VYcrpoiictBo m paboTta mpudopa

5.1 Bsenenne

JlaHHBII KOHTPOJLIED TIPEIHA3HAYCH JIJId YIIPABJICHUS Ia30BbIX BOJIOTPEHHBIX MJIN ITa-
POBBIX KOTJIOB U TipejicTaBisgeT coboit Tpu [T/ peryraropa B eimHoM Kopiryce. Peryiis-
TOPBI CITOCOOHBI OJJHOBPEMEHHO TOIEPKUBATE:

BaaHnoe paspesKeHne B TOIKe, YIPaBJlds YACTOTHBIM IPUBOIOM JILIMOCOCA.
BajsianHyo Temieparypy (Jis BOJOTDEHHOrO KOT/Ia) WM JaBjleHue mnapa (s
IIAPOBOTO KOTJIA) YIPAB/IfAsl 3aCJOHKOM rasa.



e 3ajannoe TabuIEill «ra3-BoO3/IyX» JaBJICHAE BO3J/IyXa Iepe/i TOPEIKON YIIpaBisis
JIMOO 3aC/IOHKOH BO3/IyXa JIMOO YaCTOTHBIM IPUBOJIOM JIyTHEBOI'O BEHTUIATOPA.
Kaxkpiit u3 peryasaropoB MoxKeT ObITh HE3aBUCUMO JIPYT OT JIpyra OTKJIIOYEH WJIH
BKJIIOUEH HacTpoiikax. Kpome Toro jijist ctapta paboThl KarKI0r0 PeryasTopa HeoOX0 MO
[OJIATh YIIPABJISIONIUI CUTHAJI HA COOTBETCTBYIONIUI JUCKPETHBIH BXOJI, CUTHAJHU3UPYIO-
muii 0 HeOOGXOMMOCTH BKJIFOUEHUU PEryjsiTopa (3T0 Moxer ObITh Jinbo TymOjep, Jubo
CHUTHAJI C YIPaBJISIONEro KOHTpoJiepa). [lepBoiit MUCKPETHBI BXOJ MCIIOJIB3YeTCs JIIst
BKJIOUEHHUsI PEryJIsiTopa paspekenus (mepej] po3KUroM), BTOPOil — Jiisi BKIIIOYEHHsT pe-
IyJIATOPOB TEMIIEPATYPhI U JaBjeHus Bo3jyxa (mocse poszxura). [Ipu orcyrersun ynpas-
JISIIOIIETO CUTHAJIA Ha JIUCKPETHOM BXOJe, KOHTPOJLIEP OY/IeT BbIIaBATh HYJIEBOE yIIPABJIs-
fotee Bozjeiicreue (4MA mpu ynpajeHHe YaCTOTHBIM IPUBOJIOM, 3aKPBITOE TI0JIOKEHIE
[IPU YIIPABJICHUHN 3aCJIOHKOI).
[Ipn oTK/TIOIEHHOM B HACTPONKAX PEry/IsiTOPE U MPU HAJMINH CUTHAJIA HA JTUCKPETHOM
BXOJIe, KOHTPOJIIEp Oy/IeT BBIIABATH (PUKCUPOBAHHOE YIIPABJIAIONIECE BO3/CHCTBIE. 3HATE-
HUE 9TOr0 BO3JEHCTBUST MOXKHO U3MEHUTH B MEHIO « Y IIPABJIEHUES.

CursaJa Ha

JVUCKPETHOM B macrpoiikax YnpasJsioniee Bo3/IelicTBUE
BXO/IEe
HeT He BayKHO 0%

B coorBercTBum C ajropurmom [TV perymupo-
€CTh AKTUBUPOBAHO

BAHMSI

puKCcHpOBaHHOE 3HAYEHHE, YCTAHOBJIEHHOE IIPHU
eCcTh OTKJTIOYIEHO

PYYHOM ylHpaBJIEHUN

Konrpomiep cuabxkén muarepdeitcom RS485 m MokeT mepemgaBaTh COCTOSHHE U yIIPaB-
JIATHCS aBTOMATUKOM 00Jiee BBICOKOT'O YPOBHS.

5.2 OcymectBiaenne 111N /1 peryaunpoBanus
5.2.1 OcHoBHBIE DPOPMYIIBI

B mpubope peamusyercsa kiaccudeckuii ajaroput™m [INJI perysmpoBanus, KOTOPBIit
MOYKHO OIHUCATH B BUJie (DOPMYJIBL:
de(t)
dt

u(t) = Ke(t) + % /Ot e(t)dt + 1y

e(t) = vys — v(t) (2)

31ech:

Uyst — 3HAUEHHE TpeOyeMoil BeJIMUUHbBI apaMeTpa (3ajanue perysitopa)
v(t) — 3HavYeHWe mapaMeTpa B MOMEHT BPEMEHH t

e(t) — ommbKa mapaMeTpa B MOMEHT BPEMeHH {

K — xosdpdunment yupasienus [T/ peryrstopa

T; — koapdunuent unrerpupoanus [IN]] peryasropa

T; — xoddbdunuent auddepenruposanus [IN]] perynsropa

u(t) — yupasJsoniee Bo3jeiicTBue



B muckpernom Buje dhopmyity MOZKHO 3aITMCATh CJETYIONUM 00pa30M:

ulty) = Ke(ty) + % S e(t)At + Tde(t"lg e(tn) (3)

i k=0

31ech:
At — BpeMs JUCKPETU3AIIN

5.2.2 VYmnpasadrmomiue Bo3aeiicTBUS

[T/ perysgaTopsl, B 3aBUCUMOCTH OT HACTPOEK, YIIPABJILIOT JIMOO 3aCJIOHKOM IIPH T10-
MOIIA JIBYX peJie, OTPBIBAIOIIETO U 3aKPBIBAIOIIETO 3aCJAOHKY JIMOO YACTOTHBIM IIPeodpa-
30BaTeJIeM IIPU IOMOIIM aHAJIOrOBOro Bhixoza 4-20 MA, 3a1aro1mmero o0opoThl JBUrATEIS.

Dopmyita BO3BpAIlaeT BEJIUYUHY YIIPABJIAIONIEro Bo3aeiicteus B quanaszone or 0%
10 +100%. B cayuae ynpasienns 3ac/I0HKOI, TpubOp YCTAHOBUT €€ B IIOJI0ZKEHUE, OIIpPe-
JIeJIIeMOe  YIIPaBJIAIONIUM BO3JIeicTBHEM. TeKylee MOJI0KEHNE 3aCJIOHKHA OIPEJIe/IACTCA
COIPOTHUBJICHUEM IIEPEMEHHOI0 Pe3UCTOpa Ha OCH phivara 3acaoHkd. IIpu stom 0% BO3-
JIeCTBUA COOTBETCTBYET MOJIHOCTBIO 3aKPbITOi 3acyonke, a 100% — IIOJIHOCTBIO OTKPDI-
toii. [lepen Hava0M pabOTHI 3aCJOHKY CIEIyeT OTKAJIMOPOBATH, 9TOOBI IPUOOD 3AIIOMHIT
COIIPOTUBJICHUA 3aKPBITOI'O U OTKPBLITOI'O COCTOAHUA.

B ciygae yrpaBiieHnst 9aCTOTHBIM ITpeobpas3oBaTesieM, IpuOOp BBIIAET Ha aHAJIOTOBBII
BBIXOJ TOK, ONpeJie/geMblil yrpaBisgomuM BosaeiictBuem I /1 perymaropa. [Ipm stom
0% BoszeiicTBus coorsercTByeT 4MA BhLIaBaemoro Toka, a 100% — 20MA BbIIaBaEMOro
TOKA.

[Tpu BeIXOZE U(t,) 32 Mpemensr 0-100%), ero 3HavUeHHe yCTAaHABINBACTCS PABHBIM OJIH-
ZKailleMy Ipejesy.

5.3 KoHcTpyKIiiug peryJjasaropa

Buernrauit Buji peryJisiTopa oKa3aH Ha PUCYHKE:
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Perynatop CocTosiHne

A I 1 Boanyx
V .

9%

:IBosayx
I ras

A I - PaspsxeHne
:Il’aa
V .

ABAPUS
«OTMEHA»

} } % x «BBOA»
A /
«B/IEBO» / / «BMPABO»

«BHWU3» «BBEPX»

[Ipubop ympaBiisiercst Mpy MOMOIIM MECTH KHOIOK Ha IepeHeill nanegn. BHusy ma-
e pacnosoxkensl kHonku BJIEBO, BHI3, BBEPX, BITPABO. Beiie BeprukaabHo
pacrostarafores emé e kuonku: ESC u BBO/I.

Nunukarus peryisitopa BKJIIOYaeT B ce0s BOCEMb CBETO/INO/IOB U JIBYXCTPOUHBIN YKU/T-

KOKPUCTAJJINYCCKUAN JTUCILICH.

e ceeromonbl «BO3JIYX» n «I'A3» B rpynme «PEI'VJIATOP» nokasbiBator yBe-
JITUeHNe WM yMeHbIIEHNEe COOTBETCTBYIONINX TOTOKOB I'a30B;
e B rpymie «COCTOAHNE» cBeToinonpl oTpakaioT, KakKue peryidaTopbl padora-
IOT B JIAHHBII MOMEHT;
o uruKaTop «ABAPU > mokaswpiBaeT 0 HEMCIPABHOCTH B yIIPABJICHUM.
KoncTpykTrBHO TPHOODP COCTOUT M3 IJIACTMACCOBOIO KOPITyca, €33/ KOTOPOrO Pac-

MTOJIOZKEHBI BCe pa3beMbl. Buj1 c3a/in Mmoka3aH Ha CJIEIYIONEM PUCYHKE:
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KiaeMMHUK XT1 — obecriequBer HalpskeHueM +24B jurd mojik/odeHns aHaJI0rOBbIX
JIATINKOB JIABJIEHUST;

KiaeMMHUK X'T2 — obecrieunBaeT nojik/ouenue mpudopa K cetu 220B;

KjaeMMHUK XT3 — obecrieanBaeT MOJK/IIOYEHIE TEPMOMETPOB COITPOTUBJICHUS U COITPO-
TUBJICHUI TTOJIOYKCHUS 3aCJIOHOK;

KjaeMMHUK XT4 — obecrieunBaer KOMMYTAIUIO TIOIK/IIOUEHNUST TEPMOMETPOB COIIPOTHB-
JIEHUsI TIPA 9eTBIPEX ITPOBOIHON CXeMe;

KiaeMMHUK X'T5 — ciry:KuT /1 MOJAK/IIOUeHs YIIPABIAIONINX CUTHAJIOB O paboTe coOT-
BETCTBYIOIIEIO PETYJIATOPA;

kJieMMHUK XT6 — obecrieunBaer unrepdeiic RS-485;

KiaeMMHUK XT8 — obecrieunBaeT MOJIKJIIOUEHUE JATINKOB JaB/ICHUSI;

KaeMMHUK XT9 — obecriednBaeT MOJKJIIOUEHHE K UCIOJHATE/BHBIM YCTPOHCTBAM.

['abapuTHO-yCcTAaHOBOYHBIE pa3Mepbl U PasMeTKa IMUTa JIjId YCTAHOBKHU ITPUOOpa IIpUBe/Ie-

ool B [IPNJIOZKEHUN 1.

6 Hactpoiika npubopa

Hacrpoiika nmpubopa ocytiectsisgercsd B Menio «Hactpoiika». Bo Bpemsa nacTpoiiku,
BCEe M3MEHEHUs TPOU3BO/ISITC BO BPEMEHHOM NaMsATH U He BIUAIOT Ha paboTy mpubdopa.
HemnocpeacrBennas 3anmch JaHHBIX B 9HEPrOHE3aBUCUMYIO MTAMSITh IIPOU3BOJUTHLCA B MO-
MEHT BBIXOJ/[a U3 MEHIO HACTPOEK B OCHOBHOE MEeHIO. MeHI0 HACTPOEK COJIEPIKUT CJIELYIOIITNE
IIYHKTHBI:



6.1 /dartyukm

B namHOM MEHIO HACTPaMBAIOTCH ITapaMeTPhl JIaTINKOB.

JuanasoH usMepeHns JaTdnka pasperkeHus Fp vaxc
[Ipenensl mokasanuii JaTdnKa paspexkeHusi B Tonke. Cauraercs, 9TO 3HaYCHUE
Toka paBHOoe 12 MA coorerctByer 0 Ila, 4 MA coorBercTBYeT —F, \axe 12, 20
MA cooTBeTcTBYeT + P yakc-

Junama3oH naMepeHus JaTdnKa JaBJIeHUs ra3a P yaxc
[Ipenensl mokaszanuii JaTdnKa JaBjeHus ra3a B ropeske. Cauraercs, 9To 3HAYE-
Hue Toka paBHoe 4 MA coorBercrByer 0 Klla, 20 MA coorBercTByeT P, \are Klla.

JnanazoHn m3amMepeHnsa gaTdmkKa JaBJI€eHUS BO3yXa Py vaxe
[Ipenensr mokaszaHmit faTduKka JaBjIeHnsa Bo3ayxa. CauTaercs, 9To 3HaYeHe TOKa,
pasaoe 4 MA coorBercrByer 0 Klla, 20 MA coorBeTcTByeT Pj \are Klla.

Jluana3oH m3aMepeHUsa AaTUYNKa JaBJIEeHUH napa Py yaxe
[Ipeennr mokazanuii JaTunKa JaBjeHus mapa g HapoBoro koria. Cauraercs,
yro 3HadYeHue Toka pasHoe 4 MA coorBercrByer 0 klla, 20 MA coorBeTcTByeT
Pn MaKC klla.

Tun cencopa garymka TemMiiepaTypbl BOAbI
Tun nmoJKII0YeHHOr0 K KaHAJY U3MEPEeHUs TeMIIepPaTyphbl BOJbI TEPMOCOIPOTHB-
JICHUS.

HomuHanbHOE CONPOTUB/IEHNE JATYMKA TeMHOepaTypbl BOABI ) poner
CormpoTuB/IeHre TOJAKIIOYEHHOTO K KaHAJIY M3MEPEHUsI TeMIIepaTypPhl BOJIBI TeP-
moconporusjienust mpu 0 °C.

Twun ceHcopa JaTdmka TeMIlepaTypbl HAapy>KHOT'O BO3JIyXa
Tun mojk/IIOYeHHOro K KaHaJy HU3MEPEHUs TeMIIepaTypbl HAPYXKHOI'O BO3/IyXa
TEPMOCOIPOTUBJICHUSI.

HomuHanbHOE CONPOTUB/IEHNE AATYNKA TeMOepaTypbl BO3AyXa ) sosy
CornporuB/ieHre TOIKIIOYEHHOTO K KaHALY U3MEPEHUsT TeMIIepaTypbl HAPYKHOIO
BO3Iyxa Tepmocornporusenns mpu 0 °C.

6.2 3acjoHKa rasa

B nanHOM MeHIO OCyIecTBIIsIeT s KaJInOPOBKa 3aC/I0OHKH ra3a. Kaubposka mpe/irnosia-
racT USMCHCHUEC IIOJIOZKCHUA 3aCJIOHKN OT MUHNMAJIBHOI'O O MaKCUMaJIbHOI'O COCTOAHUA C
3aIlOMIHAHIEM COIIPOTUBJIEHNsT KpaHUX 1oj1oxkennii. [losromy KambpoBKa H0/KHA OCY-
IIECTBJSATHCA HA BBIKJIIOUEHHOM KoTJie. KajgnbpoBKy 3aCIOHKH MOXKHO BBITIOJTHUTD TPEMSI
crrocobaMum:

6.2.1 ABTOoKa/IMOpPOBKAa

[Toce BxOma B JaHHOE MEHIO, MPOYTUTE HA dKpPaHE MHCTPYKIMIO HAXKMUTE KHOIKY
BBO/JI mys crapra mporeaypbl KaJuOpPOBKH. Bo BpeMsi aBTOMATHYIECKOH KaJIMOPOBKHU
KOHTPOJIJIEP CHAYasIa MOJHOCTHIO OTKPOET 3aCJIOHKY, & 3aTeM IOJHOCTHIO 3aKpPOeT eé u
3AIlOMHUT CONPOTUBJIEHUS KpailHuX moJioxkenuii. Kpaiinue moJioxkeHus ompeiessiiorcs 1o
IIPEKPAIEHUIO M3MEHEHUs] COIPOTUBJIEHUS] PE3UCTOPA 3ACJIOHKH.

B mporiecce kanmnbpoBKu BO BTOPOiI CTPOKE 0TOOparkaeTcst TEKYIee COCTOSTHUE B BUJIE
TPEX UUCeJI:
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® COIPOTHUBJIEHNE 3aKPBITOM 3aCTOHKH

® TeKyIlee COIPOTUBIIEHNE

® COIPOTHUBJIEHNE OTKPBITON 3aCIOHKN
st ycrenHoro 3aBeprieHns aBTOKAJIUOPOBKH HEOOXOJINMO YTOOBI Pa3HUIA MEMKIY CO-
[IPOTUBJIEHUSIMU OTKPBITOH 1 3aKPBITOI 3ac/ionku 6bL1a 6osibiite 200 Owm. [To 3aBeprenuio
Jimbo naxkmute KHonky BBO/I, uTo0b1 3amoMuuTh HOBBIE 3HaUeHUd, b0 KHONKY ESC,
YTOOBI OTMEHUTH 3aMEphI.

6.2.2 Pyuynas kaanbpoBka

[Ipu py4HOit KaIMOPOBKE BhI MOYKETE BPYIHYIO, IIPU TIOMOIIN KHOIIOK Ha TTAHE N TPUO0-
pa, yIpaBIaTh OTKPBITHEM U 3aKPBITHEM 3aCTOHKH. [Ipr 9TOM KHOIKM NMEIOT CJIeIyIonne
HA3HAYEHUS:

BBEPX — orkpbIBaTh 3aC/IOHKY.
BHW3 — 3akpbiBaTh 3aC/I0HKY.
BJIEBO — 3anoMHUTBH CONPOTUBJ/IEHNE 3aKPBITON 3aCIOHKH.
BIIPABO — 3amoMHUATH COMPOTUBJIEHUE OTKPBITOHN 3aCIOHKH.
BBO/I — zanoMHUThH HOBBIE 3HAYCHUS ¥ 3aBEPIIATDH MPOIECC PYIHON KAJIMOPOBKH
ESC — ormenutsb 3amepbl
Bo Bropoit cTpoke oTobparkaeTcs TEKyIee COCTOSHUE B BUJE TPEX YUCET:
® COIPOTHBJIEHNE 3aKPBITON 3aCIOHKI
® TEKYIIee COIPOTUBJIEHUE
® CONPOTHUBJIEHNE OTKPBITON 3aCJIOHKN

6.2.3 Pemaktuposathb

B sTom IIYHKTE€ MEHIO Bbl MO2KET€ BPYYIHYIO OTPEAaKTUPOBATL COIIPOTUBJICHUA OTKPbI-
TOI 1 BaKprTOﬁ 3aCJIOHKU Oe3 HEIIOCPEACTBEHHOI'O YIIPaBJICHUA.

6.3 3acjioHKa BO3ayxa

B JaHHOM MEHIO OCYHIECTBJIAETCHA KaJII/I6pOBKa 3aCJIOHKH BO3AYyXa, €CJIN JJid yIIpaB-
JICHUA JaBJIEHHEM BO34YyXa UCIIOJIb3YETCA 3aC/IOHKA. KaHI/I6pOBKa OCYIIECTBJIAECTCA CIIOCO-
6OM, aHaJIOT'TYHBIM KaJII/I6pOBKe 3aCJIOHKH ra3a.

6.4 Tabauna ra3/Bo3ayx

C moMoIpo JaHHOIO MEHIO OCYIIECTBIISIETCS CO3AaHre TaOIuIbl TpaduKa TaBICHU
BO3J/lyXa B 3aBUCUMOCTH OT JaBjieHUs ra3a. 1o oKOHYaHUIO pPeaKTUPOBAHUsS BCE TOUYKHU
rpacduka Oy/IyT OTCOPTUPOBAHBI 110 BO3PACTAHUIO JIABIEHUAA r'a3a, TaK I9TO CTPOroro HOPsi/I-
Ka CO3/IaHus TaOJIUIbI IPUIEPKUBATHCA He 00si3aTe/bHO. [l co3manus 3Toit TabIIIbl
MOYKHO HUCIIOJIB30BATh CJIEIYIOIIUE CIIOCOOBI:

6.4.1 VYnpaBJjieHue ycTpoiicTBaMu

Kuonkamu BJIEBO u BITPABO BBl MOXkKeTe 3aKpbIBaTh WM OTKPBIBATH 3aCJIOHKY
ra3a, U3MeHsisl TEM CaMbIM JlaBjieHue ra3a B ropeske. Kaonkavun BHU3 u BBEPX Bwr mo-
JKeTe 3aKPbIBaTh/OTKPBIBATH 3aCJIOHKY BO3jyXa (ecju ylnpaBjieHue JaBJIeHHeM BO3/yXa
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OCYIIECTBJISIETCST 3aCJIOHKON) MM YMEHBINATDH/ YBEeJIMIUBATE OOOPOTHI JYTHEBOIO BEHTH-
JagTopa (ecm yupaBiieHHe JaBJIeHHeM BO3JyXa OCYIIECTBISETCS YacTOTHBIM IpPeodpa3o-
BaTeJIeM ), M3MeHssI TeM CaMbIM JIaBJIeHre Bo3/yXa. Bol moskHbl HaxkaTh BBO/I, aro6n1
CO3/IaTh HOBYIO 3aINCh B TabJuie ra3/Bo3ayx mwin ESC, arobbl 3aBepmTh co31anne tad-
JIATIBL.

Bo Bpemst yupaBiieHns 3acJOHKaMU Ha SKpaHe 0ToOpaykaeTcsl cjeayrolnas nHopMa-
ITUST:

Homep cTpoku MonoxeHwne [aeneHue rasa
Tabnuubl 3aCnoHKuM rasa

\2‘5 '
1

1.3
0% 2.33

o®

1 T'as:
Bosnoyx

oP

MonoxeHune [asneHune Bo3gyxa
3aCnoHKM BO3ayxa

6.4.2 Pemaktuposathb

3/1eChb BbI MOKETE BPYUHYIO H3MEHUTH TabJIHILy Ta3,/BO3/yX, BBO/Is 3HAUEHUSI JaBICHNUIT
IIPU IIOMOIIM KHOIIOK Ha JIMIEBOI ITaHeN.
Ha mepBoM ypoBHE MEHIO OCYIIECTBIISETCS IPOCMOTD 3AIUCEN TAOIUITHL:

Howmep cTpoku [aeneHue rasa
Tabnuubl

\

‘1: Pr= 1.300xkIlla
Pe= 2.330klla

[asneHune Bo3gyxa

BHUM3 — nepexos K ciieyiomneil 3aimicu
BBEPX — nepexoJ1 K mpeJblIyIieil 3amnmucu
BBO/I — penaktupoBarh 3aImuch

ESC — 3akoHunTh pejakTupoBaHue TaOJIUIbI
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[IponmcTas /10 mocsieHelt 3aMnuch TAOJIHUITBI, MOXKHO CO3/1aTh HOBYIO 3allCh CO 3HAYCHUS-
MM, PABHBIMHE TIPEJIBIIYINEN 3alUCH U 3aTEM OTPEIAKTUPOBATH €. s yaaienus 3ammc,
BOI/INTe B peIaKTUPOBAHNE 3aIUCH U IPOJUCTATEe TUAJIOTH BHU3 JIO TeX IOP, MOKa He
YBUJIUTE TYHKT «YJIaJUTh TOUKy». lIpm ynajsenun 3anucu u3 cepenHbI TaOJUIBI, BCe
MOCJIeTYIONINE 3allUCU CMECTITCs BBEPX. YaJIeHHe BO3MOXKHO TOJIBKO €CJIM KOJIMYEeCTBO
TO4YEK OOJIBbITE JIBYX.

6.5 Peryasaropsl

B sTom paznesne nacrpoek koudurypupyorces see [TNJ] perysisaropsr mpubopa.

6.5.1 PazspexxeHust

[TNJI perynsTop paspekeHHs yIPaBJsieT YacTOTHBIM PeoOPA30BATEIEM JTHIMOCOCA

IIPU TIOMOIIA AHAJOTOBOTO BBIXOJa 1 U MMeEeT CJIe/IyIOIue mapaMeTPh:

Perynsarop akruBuposBan (/da/Her)
Britioyenre njim OTKJIIOUEHUE JAHHOTO PerysidTopa. Peryiarop paspexkenus Oy-
JIeT OCYIIECTBJISTH PErYJINPOBAHNE TOJHKO B TOM CJIydae, KOrjia OH aKTUBUPOBAH
B HACTPONKAX W 3AITYIIEH 3aMbIKAHUEM JIMCKPETHOrO Bxoja 1.

3ananue peryJisiTopa
SHaveHne pa3perkeHusi, K KOTOPOMY Oy/IeT CTPEMUThCSA PEryJsiTOp B IIPOIecce
yupasnennst. To ectb v(t) u3 opmyist (3)).

IIponopiinonasibHbIil KO3 duituenT yrpaBiaeHusa K
Kosdpurment K u3z dopmyiist .

WNnTerpansusbiit koadduiiuent ynpasiaeHus 1;
Kosdpdunment unrerpupoanus [IN]] perynsropa T; B dpopmyie . Bamaéres
B CEKYHJIaX, UCXO/Is N3 BPEMEHH pPeaKIny o0beKTa Ha yIIpaBJIeHUE.

duddepennmanbubiii KoaddurmenT ynpasiaenust 1)
Kosdpunment muddepennuposanus [IN]] perynsropa Ty B dopmyiie . 3a-
JTaCTCs B CEKYH/IaX, UCXO/Is U3 MaKCUMAaJIbHON CKOPOCTH M3MEHEHUs TTapaMeTpa.

6.5.2 Temmneparypsl

[T ]1 peryngrop TeMieparTyphbl yIpaB/IsgeT JTaBJICHUEM ra3a B TOPEJIKe IPU MOMOIIN
ra30Boil 3aCJIOHKH. 3aCJIOHKA YIPaBJIsieTcsl pejeiiHbiMu Bbixogamu 1 (oTkpbiTue) u 2 (3a-
kpbiTHe). [lostoykeHne ra30BO 3aC/IOHKE OIPEIE/ISETCs COIMPOTUBICHUEM II€PEMEHHOTO
pe3ucTopa, MOJK/IIOUYEHHOIO K PE3UCTUBHOMY AaHAJOrOBOMY BXOiy 3. PeryisTop mmeer
cJeaytolre napamMeTphl:

Perynsarop akrtuBupoBan (/da/Her)
Brurrouenre mim OTKJIIOYEHNE JJAHHOTO peryisaTopa. Perymarop TeMmepaTypsl Oy-
JIeT OCYIIECTBJISATH PETYJINPOBAHNE TOJIBKO B TOM CJIydae, KOrjia OH aKTUBHUPOBAH
B HACTPONKAX ¥ 3AIIYIEH 3aMbIKAHUEM JIMCKPETHOIO BXOJa 2.

3ananue perysistopa
SHaveHne TeMIepaTypbl, K KOTOPOW OYJIeT CTPEeMHUTHCsI PEry/IsiTOp B IIPOIEcce
yupasserns. To ects v(t) u3 dopmymnsr (3).

JlonmycTtuMoe OTKJIOHEHUE
JomycTumoe OTKIOHEHNE TEMITEPATYPBI OT 33 1aHus peryisropa. [Ipu monamanumn
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3HAYEHUS TEMIIEPATyPhl B 33 IaHHbII KOPUJIOP, 3a/laHue PEryJIMPOBAHIE CUNTACT-
¢ JJOCTUTHYTBIM a OIMMOKa peryupoBaHusd paBHoil Hy/o. [lapamerp ucrnob3y-
eTcs, 9TOObl MUHUMHU3UPOBATH KOJIMIECTBO TOJABAEMBIX CUTHAJIOB yIPABJIEHUI
HA 3aCJIOHKY U YBEJIMYUTH CPOK CJIY2KOBbI 000PYI0BaHUS.
IIponopiinonasibHbI KO3 duitueHT yrpaBiaeHusa K
Kosdbpunment K u3z dopmyiis .
UNnTerpanbusbiit koadduiiuent ynpasiaeHus 1;
Kosdpdunuent unrerpupoanus [IN]] perynsropa T; B dpopmyie . Bamaéres
B CEKYH/JIaX, UCXO/Is U3 BPEMEHH DeaKInu 00beKTa Ha yIpaBJeHUe.
duddepenimanbubiii KoaddurmeHT ynpasienust 1)
Kosdpduruenr auddepennnposanus I peryasropa Ty B dopmyne (3)). 3a-
JIaéTed B CEKYHJAX, UCXO/d U3 MaKCUMAJIbLHON CKOPOCTH M3MEHEHUs ITapaMeTpa.

6.5.3 T'a3/Bo3gyx

Hannprit [TV/1 perynsaTop ycraHaB/IMBaeT JaB/IeHUE BO3/yXa B 3aBUCUMOCTU OT JIaB-
JIEHUs Ta3a B TOpeJKe. YIIpaBIeHne MOYKET OCYIIECTBIAThC JIMOO MPU TMOMOIIY BO3/LYIII-
HOI1 3aC/IOHKHN (yTIPABJISIeTCs peJIEHBIME BBIXOJAME 3 - OTKPBITHE W 4 - 3aKpBITHE; TI0-
JIOYKEHUE BO3JIYIITHON 3aCJIOHKH OIIPEJIE/IAETCS COPOTUBIICHUEM IIePEMEHHOIO PE3UCTOPA,
HOJIKJIIOUEHHOTO K PE3MCTHBHOMY aHAJOIOBOMY BXOJY 4), b0 MpH MOMOIIU 9aCTOTHOIO
peobpazoBaTeis, 3a/1a0Iero YacToTy BPAIEHHsT Iy TheBOr0 BEHTHIATOpA (YIIpaBIIsieTcst
AHAJIOTOBBIM BBIXOZIOM 2). Peryssarop mMeer ciieyroriue napaMeTpor:

Perynsarop akruBupoBan (da/Her)
Bkiitouenne ujm OTKJIIOUEHHE JIAHHOTO peryssaropa. Perysisitop ras/Bo3myx Oymer
OCYIIECTBJISATH PErYJIMPOBAHUE TOJBLKO B TOM CJIydae, KOrJla OH aKTUBUDOBAaH B
HACTPONKAX W 3AITYIIEH 3aMbIKAHUEM JTUCKPETHOTO BXOJA 2.

Tun ynpassenus (3acsionka/YIT)
Twun ycrpoiicTBa, 3aaI0MeT0 JIaBJIeHne BO3/yXa - 3aCJIOHKA MJIK YaCTOTHBIN Ipe-
obpazoBaTeib.

HotrycTumoe oTKJI0HEHUE
HormycTtumoe OTKJIOHEHUE JIaBACHUSA BO3/yXa OT 3ajJaHus peryiadaropa. Jlannbrit
napaMeTp UCIOJIb3YyeTcs TOJIbKO IIPU THUIle yIIpaBJieHus 3acjoHka. [Ipu ympasie-
HUU YaCTOTHBIM Ipeo0pasoBaTesieM JIOMyCTUMOe OTKJIOHEHUE BCETJia CUHTAETCS
paBubIM nysto. [1pu nmonaanumn 3natenus JaBaeHus B 3a/JaHHbII KOPUJIOP, 3313~
HUE PEryJupOBAHUE CUUTAETCs JIOCTUTHYTHIM a OIMUOKa PEryJUpOBaHUs PABHOIM
uyso. [lapamerp ncnosb3yercs, 4ToObI MUHUMU3UPOBATH KOJUYECTBO I10/IaBAE-
MBIX CUTHAJIOB YIIPABJIEHNs HA 3aCJIOHKY U YBEJIMYIUTH CPOK CIY2KOBI 000pyI0Ba-
HUS.

IIponopiinonasibHbIil KO3 duitneHT yrpaBiaeHus K
Kosdpunmenr K u3z dopmyiis .

WnTerpanbusbiit koadduiiuent ynpasiaeHus 1;
Kosdpdunuent nunrerpupoanus [IN]] perynsropa T; B dpopmyie . Bamaéres
B CEKYH/JIaX, UCXO/Is N3 BPEMEHH DeaKIny O0beKTa Ha yIpaBJeHUE.

duddepenimanbubiii KoaddurmenT ynpasiaenust 1)
Kosddunuent muddepennuposanus [IN]] perynsaropa Ty B dopmyiie . 3a-
JaéTed B CEKYH/IAX, UCXO/Id U3 MaKCUMAJILHON CKOPOCTH M3MEHEHHUs IapamMeTpa.
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7 Cocrosgaue npmdopa

B nannoM pazjese MeHIO BBIBOIUTCA MHQOPMAIAA O TEKYIIEM COCTOAHUN PETYIUpye-

MBIX [TaPAMeTPOB.

Pazpexkenne
Texymiee n3aMepeHHOE pa3perkeHne B TOIKe. KCIM peryasaTop pa3perKeHns BKIIO-
YeH, B KBaJIPATHBIX CKOOKAX BBIBOJIUTCA 3a/IaHUE PEryJIATOPA.

TemmniepaTtypa BOAbI
Tekyree nokazanne JaTInKa TeMIIEpaTypbl BOAbL. Ecim perynsaTtop Temiepary-
PBI BKJIIOYEH, Jlajlee B KBaJIPATHBIX CKOOKAX BBIBOJUTCS 3ajaHue perysisropa. B
KOHIIE BBIBOJIUTCH TEKYIIEe MOJIOXKEHNE 3aC/JIOHKU Ta3a.

JlaBjeHue ra3za m Bo3ayxa
Tekymue nokazanus JaTINKOB JIaBJIEHUS rasza BO3/yXa. cim peryadarop jasiie-
HUS T'a3a BKJIIOYEH, B KOHIIE B KBaJIPATHLIX CKOOKAX BBIBOJUTCS TEKYIIEE 33 IaHIe
peryJsTopa MoJIydYeHHOe 110 TabJ/IUIE ra3-Bo3/IyX.

8 VYmnpapJiieHue

B namHOM pasjiesie MEHIO MOYKHO OCYIIECTBUTE PYYHOE YIIPABIEHUE UCIIOTHUTETbHBIMU
Mexanuzmamu. Crieyer yaecThb, 9T0 BO BpeMsl Py IHOTO yIIPABJICHUS TPU aKTUBUPOBAHHOM
peryssTope, COOTBETCTBYIOIIUI PEryaTOp BPeMEHHO ocTaHaBuBaeTcd. [lo okonuanumio
PYYHOrO yupapieHus (IIpu mepexojie Hazaj K MyHKTY MEHIO), PeryJsiTop BO30OHOBJISET
pabory.

9 Omnwucanue mporokojia Modbus

9.1 OcHOBHBIE TIOHATUSLA

Jns cessu ¢ mpudbopom uaTepdeiic RS485 u mporokonr Modbus B pexkume RTU.
OOMeH BO3MOXKEH Ha Pa3/IMIHBIX CKOPOCTSAX € HacTpoiikamu, 1 crapToBhiii mw 1 cro-
MOBBIN OUT, 8 OUT JIAHHBIX, KOHTPOJA dYeTHOCTH HeT. Omucanme TPOTOKOJA MOYKHO
HaWTU Ha cafiTe HEKOMMEPYECKON OpraHu3aliuil, MOJACPZKUBAIONICH JTaHHLIA IIPOTOKOJI
http:/ /www.modbus.org/specs.php.

[Tpubopom noepkuBatorcs ciepytomme yrkmun Modbus:

01 (0x01) Read Coils

(0x02) Read Discrete Inputs
(0x03) Read Holding Registers
(0x04) Read Input Registers
(0x05) Write Single Coil
(0x06) Write Single Register
(0x0F) Write Multiple Coils
(0x10) Write Multiple registers

02
03
04
05
06
15
16
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9.2 Twunbl maHHBIX.

B xoHTpoOJLIIEpE UCTIONB3yeTCs TOOANTOBAsT 3 IPECAITA C TIOPSIIKOM OAfTOB OT MJIaIIIe-
ro x crapiemy (little-endian). TIporokos Modbus ajpecyer K jByx6afiToBbIM perucrpam
u TpebyeT, 9T0ObI B OOMEHHBIX MMaKeTaX MOPSI0K 6afiToB B perucrpax ObLT OT CTapIIOro
K MJIaJIIeMYy. HI/I}Ke IIPUBO/IUTCA PacCIIOJIOZKEHUE JTaHHBIX PAa3HbIX THUIIOB B IIaMATHU KOH-
TpoJutepa u B nakerax Modbus.

9.2.1 OpgHobaiiToBbIE TIEPEMEHHbBIE

O 1HOOAMTOBBIE TIEpEeMEeHHBIE MOTYT PACIO/IaraThbCs Kak B CTapIleM, TaK U B MJIAIIIIEM
baiiTe perucrpa Modbus.
Pacrmiosio>keHne JaHHBIX B MaMATH KOHTPOJLJIEpa:
Aipecarust KoHTpoOJLIEPA

0 1 2 3
[Tepemennas 1 | Ilepemennaga 2 | Ilepemennas 3 | [lepemennas 4
MUL. CT. MUL. cT

1
Anpecanust Modbus
Pacnoonoxkenne nanubix B nmakerax Modbus:
Cwmerenne JaHHBIX B ITAKETe
0 1 2 3

[Tepemennas 2

[Tepemennas 1

[Tepemennas 4

[Tepemennas 3

CT.

MJI.

CT.

MJI

Anpecarust Modbus

9.2.2 JIByxOaliTOBbIE IIEpEMEHHbBIE

JIByxbaiiToBble IIEpEMEHHbIE BCEra BHIDOBHEHDI 110 YETHBIM aJipecaM B IaMsTH KOH-
TPOJIIEPa U BCeraa 3aHnMaioT oauH peructp Modbus.
PacnoJsio>keHne JaHHBIX B NaMSATH KOHTPOJLIEpa:
Aipecanust KOHTpOJLIEPA
0 \ 1 2 3

[Tepemennast 1 miI.

[Tepemennas 1 ct. | [lepemennas 2 ma.  Ilepemennag 2 ct.

MUJI. CT. MUJI. CT

Anpecarnust Modbus
Pacnoonoxkenune nanubix B nmakerax Modbus:
CwMelenne JaHHBIX B IIaKeTe
0 \ 1 2 3

[Tepemennas 1 ct.

[Tepemennas 1 mit. | [lepemennas 2 cr.  Ilepemennas 2 mur.

MUJI. CT. MUJI. CT

Anpecarust Modbus
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9.2.3 YernIpéxbaiiToBble IEpEMEHHBIE

YerpipexbaiiTOBbIE ITepeMEHHbIE BCErla BHIPOBHEHDI 110 aJipecaM KPATHBIM YeThIPEM
B IIaMsITH KOHTPOJIIEpa M BCErjla 3aHUMAIOT JiBa cMeKHBIX peructpa Modbus. Ilpu rre-
pejiate MMakeToB IOPsIOK PErUCTPOB HE MEHSETCs, MePeCTaHABINBAIOTCS TOJBKO OaWThI
peructpoB. Hncia ¢ riaBaroieil 3aaToil oJIMHAPHONl TOYHOCTH COOTBETCTBYIOT CTaHIap-
Ty IEEE 754.
Pacrmiosio>keHne maHHBIX B IMaMsTH KOHTpPoOJLJIepa:
A ipecarust KOHTPOJLIEPaA

0 1 2 3
[Iepemennas ‘ IIepemennas ‘ [Iepemennas ‘ [Iepemennas
Gair 0 (Mi1.) baitT 1 baiir 2 GaiiT 3 (cT.)

M. CT. MUI. CT.
0 1

Apecanust Modbus
Pacnonoxkenne nanubix B nmakerax Modbus:
CmMerenue JaHHBIX B IIAKeTe

0 1 2 3
[Tepemennas ‘ [lepemennas ‘ [lepemennas ‘ [lepemennas
Oaitr 1 aiir 0 (Mi1.)  Gaitr 3 (cT.) Gait 2
CT. MUJI. CT. MUJI.

0 1

Anpecannst Modbus

9.2.4 BocbmubaiiToBble IIepeMeHHbIEe

BocpMubaiiToBble ImepeMeHHbIe BCeryla BRIPOBHEHBI IO aJpecaM KPaTHBIM YeThIPEM B
HaMSATU KOHTPOJIIEpa M BCerja 3aHUMaloT deTbipe cMexKHbIX peructpa Modbus. IIpu me-
pejiate MakeToB IMOPsJIOK PErUCTPOB HE MEHSIETCs, IePEeCTAHABIUBAIOTCI TOJIHKO OANThHI
peructpoB. Hucsa ¢ miaBaronieil 3armaToil JBOIHON TOYHOCTU COOTBETCTBYIOT CTAHIAPTY
IEEE 754.

PacriosiorkeHne JaHHBIX B MaMATU KOHTPOJLJIEpa:

A ipecarust KOHTpoJLIEPaA

0o | 1 2 | 3 [ 4 | 5 [ 6 | 7

Ilepemennasa  Ilepemennas  Ilepemennas  Ilepemennasi Ilepemennass Ilepemennasi  Ilepemennas  Ilepemennasi

Gaiir 0 (ur.) Gaiir 1 Gaiir 2 Gaiir 3 Gaiir 4 Gaiit 5 Gaiir 6 Gaiit 7 (ctT.)

MUL. CT. MJL. CT. MUL. CT. MUL. CT.
0 1 2 3

Anpecanust Modbus

Pacmnionoxkenne maHHbIX B nmakerax Modbus:

CMenieHne TaHHBIX B IIAKETE

o | 1 | =2 | 3 | 4 | 5 | 6 | 7

Ilepemennass  Ilepemennasi Ilepemennass  Ilepemennasi  Ilepemennasi  Ilepemennas  Ilepemennas  Ilepemennas

Gaiir 1 Gaitr 0 (M) Gaiir 3 Gaiir 2 Gaiir 5 Gaiir 4 Gaiit 7 (ct.) Gaiir 6

CT. MUJI. CT. MUJI. CT. MUJI. CT. MUJI.

0 1 2 3

Anpecarust Modbus
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9.3 Kapra peructpoB Modbus

9.3.1 Input perucrpsl

doc Aﬂpifex Tum Pasmep | Onucanne
Tekymiue mata m Bpemsd. [Ipescrasisier coboit 1e-
0 | 0x0000 | uint64 4 JIoe YUCJI0, XpaHsIee KOJINIeCTBO MUJIJIUCEKYH/T, TTPO-
meamux ¢ 01.01.0001 00:00:00
4 | 0x0004 foat 5 Paspexxenne. 3nadvenue paspexKeHUs B TOIKE B
[Tackasrsx.
6 | 0x0006 foat 5 JlaBieHue rasa. 3HaveHUe JIaBJIEHUs Ta3a FOPEJIKI
B Kl]a.
3 | 0x0008 foat 5 JlaBjeHue Bo3ayxa. J3HaAUYCHUE JIABJICHUs BO3/yXa
ropesiku B Klla.
10 | 0x000A | float 5 JlaBieHue niapa. 3HaveHUe JIaB/IeHUs apa B KOTJIe
B klla. (Tosbko my1s1 maposoro koia.)
Temniepatrypa Boapbl. 3HateHUE TEMIIEPATYPbI BOJIbI
12 | 0x000C float 2 Ha Bbixozie kKoria B °C. (Tosbko jyist BOmorpeitnoro
KOJIA. )
14 | 0x000E foat 5 Temnepatypa Hapy)KE{OI"O BO3/IyXa. 3HadeHne
TeMIiepaTypbl Bo3ayxa B °C.
16 | 0x0010 float 2 ITosoxkenue 3aciionku rasa. B mporenTax.
18 | 0x0012 float 2 3ape3epBUpPOBaHO.
20 | 0x0014 float 2 Ilonoxkenue 3aciioHKM Bo3ayxa. B mporenrax.
22 | 0x0016 float 2 3asanune peryssitopa temneparypsbl. B °C.
24 | 0x0018 float 2 3asaame peryasaropa Bo3ayxa. B klla.
26 | 0x001A | uintl6 1 Cocrosinue TpeBoru. ) — TpeBoru HeT, 1 — TpeBora.

9.3.2 Holding perucrpsl

Aipec
Tum Pasmep | Onucanne
dec hex P

JIlnanazon matdyumka pa3pexxenuda. B [lackassx.

0 | 0x0000 foat 9 JlanHoe 3HaYeHHE JIOJIKHO OBITH IIOJIOKUTETHHBIM.
[Ipu sTOoM MuHYC 3HaYeHUE OYIET COOTBETCTBOBATH 4
MA, wmoc 3uadenne — 20 MA.

2 0x0002 float 2 JInanazoH maTtymka JaBjieHud rasa. B klla.

4 0x0004 float 2 Jnanazon pmardymka jaBjieHnd Bo3ayxa. B klla.

6 | 0x0006 foat 9 Juamnazon matuymka pasiieHusi napa. B klla.
(TosbKO 1151 TAPOBBIX KOTJIOB)
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Anpec

dec

hex

Tun

Pazmep

Onucanne

0x0008

uint16

Tun TepMOCONPOTHUBJIEHUS JaTYMKa TeMIlepa-
TYPbl BOJBIL.

0. Ihrarnma ¢ o = 0.00385 (Wig = 1.385)

1. ITnaruna ¢ o = 0.00391 (Wi = 1.391)

2. Meab ¢ oo = 0.00428 (W9 = 1.428)

3. Mean ¢ oo = 0.00426 (W9 = 1.426)

4. Hukenb ¢ a = 0.00617 (Wi = 1.617)

0x0009

uint16

HomuHa/sibHOE COIIPOTUBJIEHUE TE€PMOCOIIPO-
TUBJIEHUS JaTYUKa TeMIlepaTypbl BOJBI.
0. 5092
1. 10082
2. 50092
3. 100052

10

0x000A

uint16

Tur TepMOCONPOTUBJIEHUS] ATYNKA TeMIIepa-
TYPbl HAPY>KHOT'O BO3/yXa.

0. Ilmaruna ¢ a = 0.00385 (Wygo = 1.385)
[Lnatuna ¢ o = 0.00391 (Wi = 1.391)
Menp ¢ a = 0.00428 (Wygp = 1.428)

Mem) c o = 0.00426 (WIOO = 1426)
Hukens ¢ a = 0.00617 (Wigo = 1.617)

W=

11

0x000B

uint16

HomuHasbHOE COIIPOTUBJIEHUE TEPMOCOIIPO-
TUBJIEHUS JaTyuKa TeMIlepaTypbl Hapy>KHOI'O
BO3/1yXa.
0. 502
1. 10052
2. 50092
3. 100052

12

0x000C

float

YcraBKa HeJocTaTOYHOTro pa3pexkeHusi. B Ilac-
kasrax. Creyer 3aaBaTh HOJIOKUTEILHOE 3HAYCHUE.

14

0x000E

float

YcraBKa aBapuilHO HM3KOI'O JdaBJieHusl rasa. B
kl]a.

16

0x0010

float

YcraBKa aBapuiiHO BBICOKOI'O JaBJieHus rasa. B
kl]a.

18

0x0012

float

YcraBka aBapuiiHO BBICOKOII TeMIiiepaTyphbl BO-
abl. B °C.

20

0x0014

float

VcraBka aBapuiilHO BBICOKOI'O JABJIEHUsI Iapa.
B klIla. (Tosbko /1151 TAPOBBIX KOTJIOB)
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Anpec

Tun Pasmep | Onmcanne
dec hex
YcraBKa HEOCTATOYHOIO Pa3peXKeHUsl NCIIOJIb-
3yeTcs.
22 | 0x0016 uint16 1 0. Her.
1. a.
YcraBka aBapuiiHO HU3KOI'O JaBJIEHUS I'a3a HC-
MMOJIb3y€eTCsl.
23 | 0x0017 uint16 1 0. Her
1. Ja.
YcraBka aBapuiiHO BBICOKOT'O /IaBJIEHHSI Ta3a
HMCIIOJIb3YyeTCsI.
24 | 0x0018 uint16 1 0. Her.
1. a.
YcTaBKa BapuifHO BBICOKOI TeMIiepaTypbl BObI
HCIIOJIb3YETCH.
25 | 0x0019 uint16 1 0. Her.
1. Ja.
YcraBka aBapuiiHO BBICOKOIO aBJIEHUsS IMapa
HUCIIOJIb3YETCH.
26 | 0x001A uint16 1 0. Her.
1. Ja.
27 | 0x001B | uintl6 1 3ape3epBUPOBAHO.
MunumasibHOEe CONPOTHUBJIEHWE Pe3ucTopa IIo-
JIo>KeHus 3acJIoHKu ra3a. B Owmax. /lannoe compo-
28 | 0x001C | float 2 A P
TUBJIEHHE COOTBETCTBYET IOJHOCTBHIO 3aKPBITOMY I10-
JIOXKEHUIO 3aCJIOHKU.
MakcumajibHOE CONPOTHUBJIEHNE pe3ucTopa IIo-
JIo>KeHus 3acJIOHKHU ra3a. B Omax. /lannoe compo-
30 | 0x001E | float 2 A P
THUBJICHHME COOTBETCTBYET IIOJTHOCTBIO OTKPBLITOMY IIO-
JIOYKEHIIO 3aCJIOHKH.
MuHnuMaJibHOEe COINPOTHBJIEHHE pe3ucTopa IIo-
JIOKeHUd 3aCcJIOHKM Bo3ayxa. B Omax. /lannoe co-
32 | 0x0020 | float 2 Y A
[IPOTUBJIEHNE COOTBETCTBYET ITOJTHOCTHIO 3aKPBITOMY
IIOJIOYKEHUIO 3aCIOHKH.
MakcumajibHOE CONPOTHUBJIEHUE PE3UCTOopa IIo-
JIO>KeHUs 3acJI0HKH Bo3ayxa. B Omax. /lannoe co-
34 | 0x0022 | float 2 Y A
IPOTUBJIEHAE COOTBETCTBYET IIOJIHOCTBIO OTKPBITOMY
MOJIOYKEHUIO 3aCJIOHK.
. KosnndectBo ToueK B TabJuwuie rpadpuka ras-
36 | 0x0024 | uintl6 1 pac
BO3yX. /lomnycrumbie 3Havdenns 2-16.
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Anpec

doc Trox Tun Pasmep | Onucanue
37 | 0x0025 wint16 1 3ape3epBupoBaHoO. /[aHHbBI PEIUCTP UCIOIL3YETCs
JIJTsT BHIDABHUBAHUSI.
38 | 0x0026 | float[16] 29 3HaveHus JABJIEHUN ra3a TabJuIlbl ra3-Bo3/IyX.
B xlIIa.
70 | 0x0046 | float[16] 29 3HaveHus JIaBJEHHUI BO3ayXa TaOJMIIbI Tras3-
Bo3ayx. B klla.
1IN /1 perynsitop pa3peKeHusi akKTUBUPOBAaH.
102 | 0x0066 | uint16 1 0. Her
1. Ja.
103 | 0x0067 uint16 1 3ape3epBUPOBaHO.
104 | 0x0068 foat 9 3ajsanme perynasaTopa pa3spexkeHud. B [lackaisax.
Cremyer 3a/1aBaTh MOJIOXKUTETLHOE 3HAUCHUE.
106 | 0x006A float 2 Kosddunuenr K perynsitopa pa3pekeHusl.
108 | 0x006C foat 9 Kosddunuent 7; perynsaropa paspexkenus. B
CeKYH/JIaxX.
110 | 0x006E fAoat 9 Kosdduruent 7T, perynstopa pa3spexkeHus. B
CeKYH/JIaxX.
1IN /1 perynsTop Temnepatrypbl aKTUBUPOBAH.
112 | 0x0070 | uint16 1 0. Her
1. a.
113 | 0x0071 uint16 1 3ape3epBUpPOBaHO.
114 | 0x0072 float 2 3ananue peryisisitopa Temmneparypsl. B °C.
116 | 0x0074 foat 5 Jonyctumoe OTKJIOHe}:I/Ie OT 3a/]aHUsI PEryJis-
Topa Temnepatrypsbl. B °C.
118 | 0x0076 float 2 Kosdduruent K perynsrTopa TeMmneparyphbl.
120 | 0x0078 oat 9 Kosdduruent T; perynsaropa Temneparypsbl. B
CEeKYH/JIaxX.
122 | 0x007A oat 9 Koaddbuimenrt 7, peryinsTopa temneparypbl. B
CEeKYH/JIax.
IIN /I perysisitTop ra3-Bo3/yX aKTHUBHPOBAaH.
124 | 0x007C | uint16 1 0. Her
1. Ha.
Tun mMexanusma peryiasTopa ras3-Bo3/IyX.
125 | 0x007D wint16 1 0. YacrorHbIil 1IpeoOpa3oBaTe/Ib.
1. 3acsoHKa.
126 | 0x007E foat 5 JlomycTuMmoe OTKJIOHEHWE OT 3aJaHUusl peryJis-
Topa ra3z-Bo3ayx. B klla.
128 | 0x0080 float 2 Kosaddbuiimenr K perynsgropa ra3z-Bo3IyX.
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Anpec

dec

hex

Tun

Pazmep

Onucanne

130

0x0082

float

Kosdduruent 7T; peryisitopa ra3-Bo3ayx. B ce-
KyHJax.

132

0x0084

float

Kosddunuent T, perynasaropa raz-Bo3ayx. B ce-
KyHJaxX.

134

0x0086

uint16

Anpec Modbus gajis mopra RS485-1. 1-247.

135

0x0087

uint16

Ckopoctb mopta RS485-1.
4800

9600

19200

57600

115200

W= o

136

0x0088

uint16

But kouTpoJssa yéranoctu nopta RS485-1.
0. Her
1. Yérnoctn
2. Heuérnocrtb

137

0x0089

uint16

Cromn-6mutoB nmopra RS485-1.
0. 1 crom-our
1. 2 cromn-6ura
2. 1.5 cron-6buta

138

0x008A

uint16

Anpec Modbus ajis mopra RS485-2. 1-247.

139

0x008B

uint16

Cxkopoctb mopta RS485-2.
4800

9600

19200

57600

115200

=W = o

140

0x008C

uint16

But kouTposisi yéTHocTu moprta RS485-2.
0. Her
1. YérHnocth
2. Heuérnoctn

141

0x008D

uint16

Cron-6utoB nmopra RS485-2.
0. 1 crom-6uT
1. 2 cron-6ura
2. 1.5 cron-6ura
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10 MapKupoBKa 1 yHaKOBKa

10.1 Ha tabymmuke, 3akpelyicHHONW Ha 33/ Heil aHeu, MeTojIoM (hOTOXUMUIECKOI Tie-
YaTU, JOJKHbBI OBITH HAHECEHBI:
® IIOPSAIKOBBI HOMED U3JIE/INs IPEIIPUATASI-U3TOTOBUTEIS;
® MecsdIl U I'oJl BBIITyCKa.
10.2 Ha jsmumesoit naneymm npubopa JI0JKHBI ObITh HAHECCHBI:
e HAaMMEHOBAHUE WJIU TOBAPHBIN 3HAK MPEINPUATASA-U3TOTOBUTEIS;
e HAaMMEHOBAHUE W3JIE/IHSI;
® HAaMMEHOBAaHUE KHOIIOK M CBETOIUO/IHBIX UHINKATOPOB;
e 0003HAYEHNE CTEIEHN 3aIIUThI 000JI0UKI
10.3 TpancmoprHast MapKHpOBKa JTOJKHA COOTBETCTBOBaThH TpeboBanusam ['OCT
14192-96. Ha TpaHCIOpTHOII Tape JOJIKHBI ObITh HAHECEHBI MAHUIIY/ISIIMOHHbIE 3HAKU:
«OcTopokHOY, «XpyIKOey, «bepedsb oT Birarms.
10.4 [Ipubopsl J0IKHBI OBITH OOEPHYTHI OYMAroil yIaKOBOUHOM B JIBa CJI0S U yIIAKOBa-
HBI BMECTE C ITACIIOPTOM U PYKOBOJCTBOM II0 SKCILIYATAIIMK B TO(DPUPOBAHHBIE KAPTOHHBIE
KOpPOOKH.
10.5 Ha 6okoBoit cTenke Kopobkn josKkHa ObITh sTHKeTKa 1Mo ['OCT 2.601-95.

11 VYkazanume Mmep 06e30MacHOCTHI

11.1 Perynarop 0/12KeH COOTBETCTBOBATL TPEOOBAHUAM IIPABUJI OE30MACHOCTH CUCTEM
razopaciipejiesieansd u razonorpedsenusd 1B 12-529-03.

11.2 McrounukaMu ONACHOCTU IMPU MOHTaKe M SKCILIyaTAIMU MPUOOPOB SBJIAIOTCS
9JIEKTPUUIECKUI TOK U M3MepsieMas cpejia, HAXOISIAsICs O] JaBJICHUEM.

11.3 Ilo crocoby 3amuThl YeI0BeKa OT MOPAXKEHUHA IJIEKTPUIECCKUM TOKOM ITPHOOPHI
otHocsaTes K Kiaaccy 0 mo 'OCT 12.2.007.0.-75

11.4 Bce paboThl 110 MOHTAXKY U JIEMOHTaXKy HPUOOpa MPOU3BOIUTH IPHU MOJTHOCTHIO
00eCTOYEHHOM O0DOPYIOBAHUH.

11.5 Dkcmryaranust tpubOPOB pa3peniaeTcs TOAbKO IPU HAJIMYUA UHCTPYKIIUU 110 TeX-
HUKe 0€301aCHOCTHU, YTBEPKJICHHON PYKOBOJUTE/IEM MIPEIITPUATHA-ITOTPEONTE IS

12 Hcnooab3oBaHue 110 HA3HAYEHUIO

12.1 ITpu BeIOOpPE MecTa yCTaHOBKHU IIPUOOpa HEOOXOINMO COOIIOIATD CIEIYIONINEe YCI0-

BUA:
e Temreparypa 1 OTHOCUTE/ILHAA BJIAYKHOCTH OKPYZKAIOIIET0 BO3IyXa JTOIKHBI CO-
OTBETCTBOBATH 3HAYEHUSIM, YKa3aHHBIM B 11.3.2.

12.2 ConporuB/ienne moI0KeHuit 3aC/I0HOK JIOJI?KHO COOTBETCTBOBATD 3HAYCHUAM, YKa-
3aHHBIM B II.3.2.

12.3 Mexanuveckoe KpelieHne Ipuodopa Ha IUT OCYIIECTBIISETCs COTJIaCHO Pa3sMeTKe
(em. ITIPUJIOZKEHNE 1).

12.4 TunoBas pyHKIMOHAJIBHAST CXeMa aBTOMATH3AIIUN ¢ UCIIOJIB30BAHUEM PEryIsaTopa
npusesiena B [IPUJIOZKEHUN 2.
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12.5 Iloakodyenne mpudbOpa OCYIIECTBIISIETCS B COOTBETCTBUU CO CXEMOM 3JIEKTPUUIe-
ckoit coenmuennii (em. [TIPUJIOZKEHUA 2, 3,) u B cooTBETCTBUM € IPOEKTHON JTOKYMEH-
Taluueil Ha yCTaHOBKY.

12.6 MonTaxK 971eKTpUIeCKUX COeTMHEHNIT K KJIEMHUKAM BECTU U30JIMPOBAHHBIMU M€/ I-
HpiMu poBojiamu ¢ cederneM (0.5-1.5mm?).

13 TexHudeckoe obCIy>KHNBaHUE

13.1 Texuuueckoe oOC/IyKUBaHUE 3aKJII0YAETCA [IPU HEOOXOJIMMOCTHU, B IIPOBEPKE Pa-
6oTocriocobHOCTH TTPUOOPA, TPUBEJIEHUE BHEIITHErO BUJIA B ITOPSJIOK.

13.2 Texnuueckoe 00CTyKUBAHIE JIOJIZKHO TPOBOIUTCI KBAJIU(DUIIUPOBAHHBIMY CIIETU-
AJTICTAMH.

13.3 MonTaxk u npoBepKy mpudopa J0IKHBI TPOM3BOIUTE JIUIA, TMEIOITIe CIerralb-
HYIO IIOJTOTOBKY, JOIIYCK K SKCILTyaTallun 3JIeKTPOYyCTaHOBOK HampszkeHueM ;10 10008 u
U3YUUBIIIE HACTOSAIIEE PYKOBOJICTBO IO SKCILIYATAIIH.

13.4 PaboTbl 110 MOHTaXKy M JEMOHTAXKY MPUOOpPa IMTPOBOJIUTDH MPU MOJTHOCTHIO OTKJTIO-
YEeHHOM HallpsizKeHun nutanusd. Ha mure yrnpasjieHus yKpenmuTh TaOJIUYKY C HAJIIUCHIO
«He Bkaouatrp — paboraroT Jrromu!» .

14 IlpaBuja XpaHeHUs U TPAHCHOPTUPOBAHUSA

14.1 TIpubopbl MOryT XpaHUTHCSI KaK B TPAHCIOPTHOH Tape, TaK W BO BHyTpPEHHEH
yIakoBke n 0e3 Hee. YcioBus xpaHenusi 6e3 ymnakosku — 1 mo 'OCT 15150. Vesosus
XpaHeHusi B TPAHCIIOPTHOMN Tape u Bo BHyTpeHHel ynakoske — 2 o ['OCT 15150.

14.2 TIpubops! B yHakoBKe TPAHCHOPTUPYIOTCA BCEMU BHJIAMU TPAHCIIOPTA B KPBITHIX
TPAHCIIOPTHBIX CPEJICTBAX B COOTBETCTBUU C MPABUJIAMHA M HOPMaMHU, JEHCTBYIONIUME HA
KaxKJIOM BHjie TpaHcropTa. /lomyckaercs TpaHCIOPTUPOBKA B T€PMOOTCEKAX CAMOJIETOB.
Bo Bpems morpy309Ho-pa3rpy309HbIX PA0OT U TPAHCIIOPTUPOBAHUS JOJIZKHA NCKITIOUATHCS
BO3MOYKHOCTH MEXaHIMYECKOT'O MMOBPEXKIEHUS YIIAKOBKU U MPHOOPOB
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ITpuaoxkenue 1. PazmeTrka niura

96

PA3SMETKA LUNTA

MPOMA - PTU - 304

96

78

100
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ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnagumBocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npogax 1 NoaaepXku obpallanTecs:

KanunuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Jluneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

EovHbin agpec: pvm@nt-rt.ru | http://www.promav.nt-rt.ru

HwxHuin Hosropog (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16

Mepmb (342)205-81-47
PocTtos-Ha-[oHy (863)308-18-15
Psi3aHb (4912)46-61-64

Camapa (846)206-03-16

Cankt-lNeTepbypr (812)309-46-40

CapatoB (845)249-38-78

CwmoneHck (4812)29-41-54
Couu (862)225-72-31
Craspononsb (8652)20-65-13
Tsepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBcK (8422)24-23-59
Ydba (347)229-48-12
YenabuHck (351)202-03-61
Yepenosew, (8202)49-02-64
Apocnaenb (4852)69-52-93
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