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1.06LLAA NHPOPMAL A O MPOTOKOJIE

1.1. ANA Yero Hy>KeH 3TOT AOKYMEHT?

HacToAwmniA JOKyMEHT OnMcCbIBaeT NPOTOKON OBMeHa BHELLUHWUX YCTPOWCTB, MOAKMOYaEMBIX K
nopty AOTM, ¢ cuctemoin EctoControl. MpoTOKON OCHOBAaH Ha OCHOBe cTaHAapTe Modbus RTU
(MODBUS APPLICATION PROTOCOL SPECIFICATION V1.1b), http://www.modbus.org.

cnonb3oBaHre HacToAWero npoTokona MNO3BOAWT pPaboTaTb C YCTPOMCTBAMMX KOMMaHWN
DKTOCTPOW 6e3 cucTembl ectoControl, 3aMeHVB ee Ha annapaTHO-MPOrpaMMHble CPeACTBa
nonb3oBaTens.

1.2. dn3nyecKkmnii N KaHaNbHbIV ypoBeHb NpoToKoNIa

Ha ¢ur3mueckom ypoBHe NCNob3yeTca nHTepdelic RS-485, nonyaynnekcHsi pexvm. B kavectse
KaHanbHOro ypoBHs mcnonb3yetca npotokon UART, ckopocts 19200 6ut/c, 8 61T AaHHbIX, 1
CTapPTOBbIN 1 1 CTONOBEIA 6UT, 6€3 KOHTPONS YETHOCTU.

Ana nofkntoueHns ycTpoincTs k cucteme EctoControl mam K pasBeTBUTENHO MCMOb3YyeTCs
YeTbIPEXXNNBHBIN Kabenb. Kaxaoe yCTPOMNCTBO MMeeT B CBOEM COCTaBe kabenb AnnHow 1...10M,
OCHaLLleHHbIN coeanHuTenem Tuna 4P4C (aHanorMyHbIM yCTaHaBAMBaeMOMY Ha kabene Tpyobok
NPOBOAHbIX TeNepOHHbBIX annapaTos). B 3aBUCUMOCTV OT NPOM3BOAMTENS Kabens BO3MOXHbI 2
BapviaHTa COOTBETCTBUIA LBeTa XUkl CUrHany HTepdelica:

Homep HanmeHoBaHe curHana Liset (BapuaHT LigeT (BapuaHT kabens Ne2)
KOHTaKTa kabensa Nel)
1 +12V Xentbi KpacHbii
2 GND Benbiii benbiii
3 A 3eneHsblin 3eneHsblin
4 B KoprnyHeBbIi CrHWR

BHelHNIA BUA pa3bemMa yCTPOMCTB 1 HymepaLms
ero KOHTaKTOB MokasaHa Ha pUcyHKke.

Mo nuHnam +12V 11 GND Ha ycTpoicTsBo
nocTynaet nuTaHve (7...14B NOCTOAHHOr O TOKa).
TIMHUK «A» 11 «B» NpeacTaBnstoT COOOM
CUrHanbHble AHUN NHTepderca RS-485.
YpOBEHb HanpsxeHVs Npv GOPMUPOBaHN
CUFHanNa yCTPOMNCTBOM NeXUT B Avana3oHe 0...5B,
npr GOPMUPOBAHNY CUTHANE BHELLHIM
ycTponcteom - 0...12B.




1.3. TpaHCNOPTHbIV YPOBEHb NPOTOKO/NA

Ans peanvizaumn obMeHa AaHHbIMK C YCTPOMCTBAMU MCMONb3YHTCA CTaHAAPTHbIE GYHKLMM
npoTtokona Modbus:

Read Holding Registers (0x03)
Write Holding Registers (0x10)
Read input registers (0x04)

Kaxgoe yCTpoCTBO Ha LUMHEe ABNSETCH BEAOMbIM, ANA ONpoCca YCTPOWCTB W YNPaBAEHNS MU
1CNONb3yeTCsa eAnHoe Bedylliee yCTPOMCTBO (cuctema EctoControl).

[Ana 4TeHns agpeca 13 yCTporCcTBa UCMONb3yeTca GyHKUmMa 0xX46, a Ang ero 3an1cu B yCTPOCTBO
- dyHKuNna 0x47.

[lanee npu onncaHny PervcTpoB NCMOb3YITCH CeaytoLLme YCAOBHblE 0603HaYeHWS:

RSVD - 3apesepBrpOBaHO A1 MOC/EAYIOLIEro UCMO/b30BaHUA (YTeHVe U 3anucb MOryT
NpUBeCTY K HempeAcKkasyeMomy pesynbTaTy)

R - pocTtyn TonbKo Ha yTeHue (input registers). 3anmncs He gacT pesynbTata.
RW - pgocTyn Ha yTeHuWe v 3anuce (holding registers)

Kaxpaoe yCTpOCTBO COAEPXMUT OAHOTUMHYH MHPOPMALIMOHHYIO CTPYKTYPY, COAEPXaLLyto OBLLYyO
NHGOPMaLMto 06 yCTporcTBe.

HauanbHbIV agpec cTpykTypbl (pernctpsl): 0x0000, holding registers

[AnnHa cTpykTypbl (perncTpsl): 4

Appec OanTa 0 1 ‘ 2 ‘ 3 4 5 6 7

Tlonte RSVD UID RSVD ADDR TYPE CHN_CN
T

Peructp 0 1 2 3

IocTyn R R R R

Anpec 0x0000 0x0001 0x0002 0x0003

perucrpa

UID - yHMKaNbHbI MAEHTUOUKATOP YCTPOMCTBA (ANMHa 3 6ainTa), AManasoH 3HaYeHni:
[0x800000; OXFFFFFF].
ADDR - norvyeckuii agpec ycTponcTaa Ha WwinHe ModBus, no ymonyaHuto OXFO (moxer 66176
TIOVHYANTE/IBHO 3aITNCaH MACTEPOM C [TOMOLLbIO LUMPOKOBELYATE/IbHOIO r1aKeTd). imeeT
avanasoH 0x01...0x20.
TYPE - TN yCTPOWCTBA, ONpefensroLnii ero prsnyeckmne CBONCTBA:

M3mepuTenbHble AaTunku:

0x22 - patyvk Temnepatypbl

0X23 - faTyMK BNaXHOCTM BO34yXa

KOHTaKTHblE AaTUnKN:

0x50 - yHVBEPCaNbHbI KOHTAKTHBIV AaTUVK



0x59 - pa3BeTBUTENE KOHTAKTHOTO AaTyMKa 10-KaHaNbHBbIN
YCTpONCTBa ynpasneHuns:
0xCO - 610K ynpasneHns pene AByxkaHanbHbIN
0xC1 - 6nok ynpaBneHus pene AecaTkaHanbHbI
Mpoyve ycTponcrea:
0x11 - agantep OpenTherm (nepsas BepcKs, CHATa C MPON3BOACTBA)
0x14 - agantep OpenTherm (BTOpas Bepcns)
0x15 - agantep eBus
0x16 - agantep Navien
CHN_CNT - ymcno kaHanos yctporictaa (1...10).

MNpov3BoANTENL YCTPONCTB He 3aAaeT 1M Npw NPOM3BOACTBE Kako-1Mbo KOHKPETHBI aapec,
nepezs 06MeHOM AaHHBIMU HYXXHO NPUHYAUTENBHO 334aTb 3TOT afpec v NpoYnTaTb
MIMERLLNIACA B YCTPONCTBE ajpec.

[ns 3afaHns yCTPOWCTBY YHUKaNbHOro agpeca Ha WiHe Modbus rcnons3syeTca npoueaypa
nporpamMm1poBaHuns agpeca. Mpouedypa 0CHOBaHa Ha OTMPaBKe CheuuansHoOn GyHKUWM
PROG_READ (0x46) 1 PROG_WRITE (0x47).

®yHkuma PROG_READ (0x46) (BbiCbinaeTcs BeAyLLM YCTPOMCTBOM eAMHCTBEHHOMY YCTPONCTBY
Ha LWMHE C HEU3BECTHbIM afpecoM).

3arnpoc ot BeAyLLero ycTponcTaa:

llmpoxoBemATENIBHENL aApec Kon dynxuym CRC_HI CRC_LO

0x00 0x46 0xXX 0xXX

OTBeT 0T BEJOMOr0 YCTPONCTBA:

Anpec BeOOMOTO

K HKLMN A, TPOMCTB RC_HI RC L
ycTpoiicTea on QyuKu Ipec yCTpoucTsa CRC__ CRC_LO

0x00 0x46 ADDR 0xXX 0xXX

YCTpOMCTBO BO3BpaLLaeT B OTBETe CBOV TekyLmii agpec ADDR.

OyHkumA PROG_WRITE (0x47) (BbICbiNnaeTcs BeAyLLMM YCTPOMCTBOM BEAOMOMY C yKa3aHVem
CMEHNTb CBON MMEIOLLIMINCA afpec Ha 3afaHHbIN).

3arnpoc oT BeyLLero ycTponcraa:

limpokoBemaTeNbHEM anpec | Koo dynxumm HoBent ampec CRC_HT CRC_LO

0x00 0x47 ADDR 0xXX 0xXX

OTBET OT BeJOMOr0 YCTPOCTBa:

SLAVE_ADDR Kon dynxumm Hoeel ampec CRC_HI CRC_LO

ADDR 0x47 ADDR 0xXX 0xXX

YCTpocTBO 06HOBNAET CBOW aagpec Ha ADDR 1 BbICbINaeT OTBET yke C HOBOro aapeca.



2.AHAJIOIroBbIE OATHUKA

2.1. Yto Takoe aHanoroBble AaTYNKN?

AHanorosble AaTUMKM  M3MEPSHOT  HenpepbiBHble  dr3MyeckMe  BeAVYMHBL  TeMnepaTypy,
BNAXHOCTb ¥ T.J4. [10Ka3aHWsi Takoro AaTunka BblpaxXatoTcs LUMPOKMM HabopOM 3HaUYeHHA.

Kaxpoe yCTpOMCTBO MOXET MMeTb B CBOeM cocTaBe A0 10 He3aBUCUMMbBIX M3MEPUTENbHbIX
KaHanos.
2.2. CTpyKTypa AaHHbIX aHANOroBbIX AaTYNKOB

HauanbHbI agpec cTpykTypbl (pernctpsl): 0X0020, input registers
Anvina cTpykTypbl (pernctpbl): CHN_CNT (1...10)

BanT 0:MSB | 1:LSB 2:MSB | 3:LSB e CHN_CNT-2:MSB | CHN_CNT-1:LSB
Tosye CHN 0 CHN 1 - CHN 9

Perucrp 0 1 CHN_CNT-1

JocTyn R R R R

Anpec 0x0020 0x0021 R 0x0020+CHN_CNT-1

CHNO...CHN9 - pgaHHble aaTunka ang kaHanos 1...10. laHHble AeNCTBUTENbHbI TOIbKO A5 TOro
KOAMYeCTBa AOCTYMHbIX KaHanoB, koTopoe ykazaHo B none CHN_CNT nHdopMaLMoHHOM
CTPYKTYPbI.

CHN N - aaHHble n3mepeHuns. Anda AaTymkos TemMnepaTypel (TYPE=0x22) npeacTaBnseT coboin
3HaKOBOe Lienoe LWecTHagLaTnpaspagHoe Yncno, MSB - ctapumin 6aiiT, LSB - mnagLunia 6aiT.
[nanasoH BO3MOXHbIX 3HaUeHN: -32768...+32767. lokazaHna TemnepaTtypbl yKas3blBarOTCA Kak
yncno -400...+990, yto cootseTcTByeT -40...+99 rpaa. C B fecateix 4onax rpajyca. Hanpumep,
3HayveHve 0x123 bypeT cootBeTcTBOBaTE 29,1C (B AeCaTMYHOM cncTeme 0x123 =291, T.e.
29,1Q). ng gatumka BRaxHoCTV Bo3ayxa (TYPE=0x23) BO3MOXHbIe 3HaUeHus byayT B AMana3oHe
0...1000, 4TO OTpaxaeT NokasaHVe OTHOCUTENBHOW BAAXHOCTN B AECATbIX AONAX MPOLEHTa.
Hanpumep, AaHHble 0x381 byayT cooTBeTCTBOBaTL 89,7% (0x381 =897, T.e. 89,7%).




3. AUCKPETHbIE OATYUKHN

3.1. YTo TaKkoe ANCKpeTHbIE AaTUUKN?

AVicKpeTHble AaTunky OTOBpaxatoT TONBKO ABa COCTOSHWA, HampWMep, 3aMkHyTa Uemb Wan
pa3oMKHyTa, HOpMa UM TPEBOra, eCTb HanpsiXeHne UAn HeT 1 T.A4.

Kaxzgoe yCTpOIZCTBO MOXeT MMeTb B CBOeM cocTaBe A0 10 He3aBNC/MbIX AVCKPETHBIX KaHanoB.

3.2. CTpyKTypa AaHHbIX ANCKPETHbIX AaTYNKOB

HauvanbHbIi agpec cTpykTypbl (pernctpsl): 0x0010, input registers

AnviHa cTpykTypbl: 1 1an 2 perncrpa.

BanT 0:MSB 1:LSB 2:MSB 3:LSB
Tose CHN 0..7 CHN 8..10
PerucTp 0 1

JocTyn R R

Anpec 0x0010 0x0011

Homep pernctpa cooTBeTCTBYET LIeIOUNCNEHHOMY AeNIeHNI0 HOMepa KaHana Ha 16:
REG_NO = CHN_NO/16

Homep 6aliTa COOTBETCTBYET LIeNOYNCIEHHOMY AENEHWI0 HOMepa KaHana Ha 8:
BYTE_NO = CHN_NO/8

Homep 61Ta B kaxom 6aiTe COOTBETCTBYET HOMEPY KaHana no ocTaTky OT AeNeHns Ha 8:
BIT_NO = CHN_NO%8




4. YCTPOMUCTBA YMPABJEHUA

4.1. YTo TaKoe yCcTpoiACTBa ynpaB/ieHns?

YCTpoWcTBa ynpasneHus no3BoaAt0T BKIOUNTL UK OTKIOYNTE NOTPEOUTENN SNEKTPUYECKOro
TOKa, OTKPbITE MM 3aKPbITb KpaH. TaknM yCTPOMCTBaM MOXHO AaTb KOMaHAy Ha NepeBos UxX B
0AHO 13 AByx cocToanuin: BKIT nan OTKIT ana pene, OTKP van 3AKP ans nprsoja kpaHa. Takxe
[OCTYMHO YTEHME COCTOSAHMSA 3TUX YCTPOCTB, UTOObI MPOBEPUTL, BEPHO 11 BEIMONHEHA
KomaHAaa.

Tak xe MMeeTCsi BO3MOXHOCTb NMepeBecT YCTPONCTBA B COCTOSHME Ha 3a/JlaHHOe BpeMms, Mo
1CTeYeHWIo KOTOPOro YCTPOMCTBO aBTOMAaTNYeCK), 6€3 AONONHUTENbHOM KOMaH/bl BEpHETCS
nepBOHa4abHOE COCTOSHME.

YCTPOIACTBA Takoro poza UMELT 2 TWMa CTPYKTyp: BUTOBbIE Mackv KaHANOB (AN151 yNpaBAeHws 1
YTEeHWS1 COCTOSIHMA) U MacCUB TaliMepoB (415 3aJaHNs BpeMeHN YAepXaHnUs yCTpoicTBa B
3alaHHOM COCTOSIHUIN).

4.2. CTPYKTYpbl AAHHbIX YCTPOWCTB ynpaBieHus

HavanbHbI agpec CTPYKTypbl COCTOSHNS KaHanoB 1 ynpasneHus nvu (peructpsl): 0x0010,
holding registers

[AnnHa cTpykTypbl: 1 nan 2 perncrpa.

BanT 0:MSB 1:LSB 2:MSB 3:LSB
MoJte CHN 0-7 CHN 8-10
PermcTp 0 1

JocTyn RW RW

Anpec 0x0010 0x0011

Homep perncrpa cooTBeTCTBYET LeN0oUNCIeHHOMY AeNeHNI0 HoMepa KaHana Ha 16:
REG_NO = CHN_NO/16

Homep 6aliTa COOTBETCTBYET LIe/IOYMCNEHHOMY IeNleHN0 HOMepa KaHana Ha 8:
BYTE_NO = CHN_NO/8

Homep 6vTa B Kax40M 6aliTe COOTBETCTBYET HOMEPY KaHana no ocTaTky OT AeNeHus Ha &:
BIT_NO = CHN_NO%8

YCTaHOBNEHHbIV BUT 03HaYaeT BKIOUEHHOE YCTPONCTBO, COPOLLEHHbIN — OTKIOYEHHOE.



HauanbHbI agpec CTpyKTypbl TaiMepos: (perncTpsl): 0X0020, holding registers.
AnvHa cTpykTypbl (pernctpsl): CHN_CNT.

Baitr 0:MSB 1:LSB 2:MSB 3:LSB . CHN_CNT-2:MSB | CHN_CNT-1:LSB
Tosye CHN 0 CHN 1 e CHN 9

PerucTp 0 1 CHN_CNT-1

HocTyn RW RW RW RW

Anpec 0x0020 0x0021 . 0x0020+CHN_CNT-1

CHN 77 - gaHHble BpeMeHn, B TeyeHre KOTOPOro AO/MKHO YAePXMBATLCA 3a4aHHOe COCTOsHNe
ycTponctea (6utbl 14..0) 1 HayanbHOe COCTOAHMe ycCTpoicTBa (6uT 15). CocToaHve pene
NPVIMEHAETCA TONMBKO B MakeTe 3anucu B PerncTpbl TalMepoBs, NOCae NojyYeHrs YCTPONCTBOM
KOMaHAbl 3HauYeHmne CTapLiero buta MrHOBEHHO MPUMEHSAETCH K COOTBETCTBYHOLLEMY BbIXOZy U
YAANAETCA 13 PerncTpa, 0CTaTok COOTBETCTBYET TalMayTy, MO UCTEYEHUM KOTOPOro COCTOAHMe
pene 6yseT 3MEeHeHO Ha NMPOTUBOMONOXHOE.

HopmanbHOe COCTOSHME TaiMepa paBHO Hy/to, (TaiMep cumMTaeT ceepxy BHWM3). COCTOSHME,
OT/IMYHOE OT Hy/d, CBUAETENIbCTBYET O TOM, YTO Tarimep 3anylleH. Korga 3HadeHune Tanvepa
AOCTUrAeT  Hyna,  BbIXOJ — COOTBETCTBYIOLIErO — KaHana  MHBEpPTMpyeTcd.  3HaudeHue
COOTBETCTBYIOLLEErO PerucTpa onpegenaer 3agepxky kpatHo 500mc. Hanpumep, And 3a4epXki B
5 cekyHA4 HeobxoAMMO nepesaTb 3HaueHne pervctpa O0x000A (10 dec). Takum obpa3om B
AmanasoHe 0x0001-0x7FFF BO3MOXHO GOpMMpOBaHVEe MHTEPBanoB BpemeHu oT 500MCc Ao
16383.5¢ (4 yaca, 33MMH., 3.5¢).




5.A4ANTEPbI KOT/TIOB OPENTHERM/EBUS/NAVIEN

5.1. Yto Takoe agantep Kotna?

AZanTep koTaa No3BoAsAeT YNpaBaaTb KOTAOM C UCMOAb30BaHWeM ero udpoBoro nHTepdeiica
nepedaun AaHHbix. CNocob B3avMOAENCTBYS C agantepomM no wuHe Modbus oauHakoB Ans
Ato6oro TMna agantepa.

[Ans poctyna K pernctpam ajantepos NCNonb3yroTca QyHKLUMN:
Read Holding Registers (0x03) 415 UTeHWst perncTpos,

Write Holding Registers (0x10) 4ns 3anvcn B perncrpsl.
CyLuecTByeT 2 annapaTHOW Bepcun agantepa.

MNepBas Bepcus (CHATa C MPOM3BOACTBA) OT/IMYaNaCh CMHEN MeYaTHOM MNaTon 1 BblMycKanacb
TONBKO ANs KOTNOB C MHTepdeicammn OpenTherm n eBus. OCO6eHHOCTb 3TON BEPCUM — Hannume
BCTPOEHHbIX  aArOpUTMOB  PEryinpoBaHWS  TemmepaTypbl, MO3TOMy CpPeAu  HacTpoek
NpUCyTCTBOBAN BLIOOP pexwmma paboTel KOTANa, BbIOOP rnctepesnca v T.4. Nepsas Bepcus cHATa
C NPOV3BOACTBA.

BTopas Bepcus OTAMYaeTCa XeNToM MNeyaTHoM MnnaTtoi, BCe GYHKUMM W anropuTMel
perynupoBanuns nepenoxeHsl Ha cuctemy ectoControl.

Obe BepcMM aZanTepoB WCMONB3YHT Pa3IVYHOE Ha3HaYeHWe PerucTpoB (3a WCKIKYeHnem
e/IMHOro AN BCeX 3arofoBka, Haxoadllerocd B pernctpax 0x0000...0x0003 n eanHOM GyHKUMN
UTEHWS 1 YCTaHOBKM aZpecoB).

AZanTep OnpaLlMBaeT BCe MapaMeTpbl KOTAa MOCTENEHHO, OAMH 33 APYrVM, MO3TOMY Cpasy nocne
BKNOUEHWS MUTaHWs ajanTepa pPeructpel, cofepxallve napaMeTpbl KoTna (TemnepaTypy,
[laBneHve, pacxoa) MOryT COAepXaTb 3HAYeHWs, yKasblBatollMe Ha TO, YTO AaHHble eule He
npounTaHbl: OX7FFF (ana aByx6anTHbIX 3Ha4eHNiA), Ox7F nnn OXFF (419 04HOBANTHBIX 3HaUEHWN).
Takxke Takve MoKa3aHWa MOMyT CYUTBIBATLCSA AN NapaMeTpoB, KOTOPble He MOAAEePXMBaOTCA
SNeKTPOHMKOW KOT/a.

5.2. [laHHblEe PerncTpoB NepBoV Bepcum agantepa KoTsa (CHAT C NPOU3BOACTBA)

Perncrpbl And 3anncu

Bantr | llose Peructp | JocTyn Anpec
perucrpa

0 BUTE yNpaBJIeHUS PEeXMMaMy KOTJIA: 0 W 0x0010

bit 0: IepBHI KOHTYP OTOIJIEHUS (1-Bxy, O-oTku)

bit 1: Kouryp I'BC (1-Bxy, O-oTkuI)

bit 2: Bropoit koHTyp oTomjenmus (l-Bxiy, O0-oTki)

bit 3: PexuM perynmpoBaHmus TeMmnepaTyps (1-T3A,0 -
TepmocTaT)

bit 4: COpoc OJIOKMPOBKM KOTJIa, BOBHMKIIEN B pes3ylbTaTe
ommbxu ero paborel. (1 - BeEOOJHKUTE cOpoc, 0 - HeT
IeCcTBUA) .

bit 5: PesenHent pexmuMm (ropesika Ha Makcumyme) (l-Bki, 0-
OTKII)

bit 6: Pexwmm II3A c nmBymsa TepMmomaTumkamu (l-Bxiy, 0-
OTKII)

bit 7: MNepesarpyska amanrepa (l- BHIIOJIHUTH
nepesarpysky, O0-HeT ImencTBus)

1 MakCuMaJIbHE YypPOBeHb Momyisaumm ropenku (0..100%)




2 Ycraexka Temnepatypel I'BC (0..80C, mar 1C) 1 W 0x0011
3
4 Homep xpusoit II13A mia pexmuma II3A (0..15) 2 W 0x0012
5 TucTepesuc njs peJieifHoro pexmMa (B mecsaTex monsx C, 1..50,
yTo coorBercTtByeT 0,1..5C)
6 Banuck: TpebyeMas TeMnepaType Bo3ayxa B nomeumeHun (0..80C, 3 RW 0x0013
mar 1C) .
7 Urenye: Tekylee 3HAYEHME TEMIEPAaTypPhH KOHTypa OTOIJIEHMS,
oTnpaeJieHHOe aganTtepoMm koriy (0..80C, mar 0,1 rpam. C)
8 YcraBka MakKCMMallbHOM TeMInepaTyps nepBoro koHTypa (0..80C, 4 W 0x0014
mar 1C)
9
10 YcraBka MMHMMAJIbHOM TeMnepaTyps nepBoro koHTypa (0..80C, 5 W 0x0015
war 1C)
11
12 YcTapka MakKCUMMaljbHOM TemnepaTypel I'BC (0..80C, mar 1C) 6 W 0x0016
13
14 YcraBka MMHMMAaJbHOM Temnepartypel I'BC (0..80C, mar 1C) 7 W 0x0017
15
16 YcraBka TeMIepaTyphl KOHTypa OTOIJIEHMSA IJIS aBapuMHOTO 8 W 0x0018
pexmMa (HemocTynHel TepMmomarTumku) (0..80C, mar 1C).
17 Vcnonp3yeTca IJA Ccilydas, KoIDJa TepMOodaTudMKM BO3Ayxa
OTCYTCTBYKT M KOTIY HeobxoomMmo OPMEHTMPOBATBCA Ha
COBCTBEHHEI BCTpOeHHbﬂZ JaTuMK TeMnepaTypsl Ha noJamlem
Tpybonposone .
18 TemriepaTypa BO3AyXa B OTILUIMBAEMOM IOMEmMEHMM (B AECATEIX 9 W 0x0019
nonsax C, s3Hauenusa -400..+1000, uTOo cooTBeTCTBYET —
19 40,0..4100,0C)
20 TemriepaTypa BO3AyXa OKpyxXaomel cpedsl mia pexuma I[I3A (B 10 W 0x001A
necsarux nonax C, 3Hauvenus -400..41000, uro cooTBeTcTByeT -
21 40,0..+100,0C)
PeFMCprIAﬂH UTeHns
Banr | [osne PerucTp RW Anpec
access perucrpa
0 VYHUKAJIbHEIM KO IMPOM3BOAMTEJNIA KOTJa 0 R 0x0020
1
2 bit 0: Cocrosnme ropenxm (l-Bxj, 0 -oTk) 1 R 0x0021
bit 1: IHepseni xkoHTyp oTomyenms (l-Bxiy, 0 —-oTKII)
bit 2: T'BC (l-Bxy, 0 -oTky)
bit 3: Bropoit koHTyp oromyenmus (l-Bxiy, 0 -oTkJI)
bit 4: Hamuume oumbok korna (l-ecth, 0 -HeT)
bit 5: Ceasp Mexny koTyioM M amanrepom (l-ectb, 0
Her) .
3 Texkymee 3HadeHue momyyAumm ropenkm (0..100%). Ecim koren
He INoAJepXMBaeT BTOT IapaMeTp, 3HadeHue paBHO OXFF.
4 TeMnepaTypa NepBOTO KOHTypa oromnenus (0..80C, wmar 0,1C). 2 R 0x0022
Ecyu xoTes He NonnepxvMBaeT 3TOT apaMmMeTp, 3HadeHue PaBHO
5 Ox7FFF.
6 Temnepatypa I'BC (0..80C, wmar 0,1C). Ecimu koTesn He 3 R 0x0023
TnoAdepXuBaeT 3TOT NapaMeTp, 3HadeHue paBHO OxTFFF.
7
8 Pacxon I'BC (51/MMH MM 1oJ1/MMH, 3aBMCUT OT MOIENM KOTJa, B 4 R 0x0024

OeCATEIX OOJIAX eIMHMLE U3MepeHud) . Ecim xoren He




NOANEPXMBAET 3TOT MapamMeTp, NPOUUTAHHOE 3HAUEHUE PAaBHO

OxFF.

9 JlaBneHne B KOHType oTomneHusa (0..56ap, mar 0,1 6ap)

10 Kon oumbxy, xXapaKTepHeM OJIA BCeX KOTJIOB. 5 R 0x0025
0: Heobxommmo oBCIyXMBaHME
1: KoTesn 3ablOKMpPOBaH
2: Hu3KOe naBJIeHMEe B OTONMTEIbHOM KOHTYpe
3: Ommbka pos3XMTa
4: Humskoe HaBJIeHME BO3IyXa
5: [leperpes TEIJIOHOCUTEJIA B KOHTYpe

11 Kom oumbxu, XapaKTepHEN IJIA AaHHOV MOAEeNM KOTJa.

12 Kon caMoIMarHOCTMKM KOTJa. XapaKTepe IS KOHKPETHON 6 R 0x0026
MOJENM ¥ KOHKPETHOTO MNPOM3BOAMTEJA.

13

14 Texymas ycCTaBKa TeMIepaTyps KOHTypa oTomynenmsa (0..80C, mar |7 R 0x0027
1/256 rpan. C)

15

5.3. laHHble perncTpoB BTOPOi Bepcum aganTtepa KoTnia

PeFMCprIAﬂﬂ UTeHNA

Anpec TUI MSB LSB
permcrTpa mocTyna
0x0010 R bitfields u8
6ur 2...0 - Tun Kon nocrepHelr nepesarpys3ku azanrepa.
anmanrepa.
000 - Opentherm 0...255 - xoxm
001 - eBus
010 - Navien
6ur 3 - cocToaHME

CBA3M C KOTJIOM
0 - HeT oTBeTa OT

KOTJIa Ha
TMOCHEOHK KOMaHIY
1 - ecTb oTBEeT OT
KOTJIa Ha

TOCJIEIHIOD KOMaHIy

0x0011 R u8 u8
AnnapaTHasa Bepcusa llporpaMMHas Bepcus ajanrepa.
aganrepa. 0...255 - HOMep Bepcuu
0...255 - HoMmep
Bepcum
0x0012 R u32

BpeMsa paboTe amanTepa [OCje Nepe3arpy3Ku
0...4294967295 - BpeMsa B CeKyHIax

0x0013
0x0014 R us
HuxHMI mpemesl YyCTaBKM TEIJIOHOCUTENS .
0...100 - Temneparypa ycTaBkum B rpan. C
0x0015 R u8
BepxHMit nmpenesyl yCTaBKM TEMJIOHOCUTENS
0...100 - Temneparypa ycTaBkum B rpagn. C




0x0016 R u8
Hmxumit npenen ycraBkm I'BC
0...100 - TemnepaTypa ycraBkmu B rpan. C

0x0017 R u8
BepxHmit npemes ycrasku I'BC
0...100 - Temneparypa ycraBkum B rpagn. C

0x0018 R ile
Texylmas TeMmrnepaTypa TelJIOHOCUTENA
-100...100 - Temneparypa B 0.1 Tp. C

0x0019 R
ule

Texymwasa TeMmnepaTtypa I'BC
0...100 - Temneparypa B 0.1 rp. C

0x001A R us8
Texyuwee JlapjieHMe B KOHType
0...50 - maBnenue B (0,16ap)

0x001B R Texyumit pacxon I'BC
1...255 - pacxonm B (0,1 m/mMmH)

0x001C R Texymas MOIYJAUMA TOPEeJIKM
O0xFF - He omnpezeyieHo
0...100 - momymsauusa B (%)

0x001D R bitfields

- TeKylee COCTOSHME TOPEJIKM

- OTKJIOYEHAa

- BKJIOYEHA

- TeKylee COCTOSHME OTOMJIEHUA
OTKJIOUEHO

~ BKJIOYEHO

- Tekyumee cocTtosHue I'BC

~ OTKJIOYEHO

~ BKJIOYEHO

FONFORE OO
|

0x001E R ulé6
Kon ommbxu kxoTya (OCHOBHOM) . 3aBMUCUT OT MapkKu U MOIEIM KOTJa.
0...65535 - xom oumbxu

0x001F R ulé6
Kon omwmbxy koTya (OOMOJHMUTENIBHENL) . 3aBMCUT OT MapKM M MOIEeNM KOTJa.
0...65535 - xom oumbxu

0x0020 R s8
TeMnepaTypa YIIMYHOT'O JaTuMKa KOTJIa (HPVI ero
HBJ'H/I‘—IVH/I) . B BaBucumocTU OT Mapku u Monesm
KOTJIa MOXET He MNOINNEePXMBaTbCH.

-65..4100 TemnepaTypa B rpanycax C

0x0021 R ulé
Konm NIpOoM3BOIMTEJIA KOTJA. 3aBUCUT OT Mapkmy M MOIeJyiM KOoTJa.
0...65535 - KOI MPOM3BOOMTENS

0x0022 R ulé
Konm Mopmesu KOTJa. 3aBMCUT OT Mapkmy M MoOIeJsiM KOTJa.
0...65535 - xonm monmesnu




0x0023 R s8

dyaru ommbBOK (TOJIBKO IJIE KOTJIOB C MHTepdercoMm
OpenTherm)

0: HeoBxommMmo OOCIyXMBaHME

1: Koren 3abiiokMpoBaH

2: Husxoe [aBJIeHME B OTONMUTEJIbHOM KOHType

3: Oumbka pos3kura

4: Huskoe HOaBJIEHME BO3IyXa

5: Tleperpes TEMJIOHOCUTEJNS B KOHTYpe

Pervcrpbl angd sanmncu:

Anpec TUIT MSB LSB

perucrpa nocryna

0x0030 W u8
TUn BHEWHMX NOOKJIOUeHU (ByIeT COXpaHEHO B IMOCTOSHHOM NaMsaTn
amanrepa)
0 - amanTep MNOAKJIOYEH K KOTJY
1 - xOTeJy NOOKJIVYEH K BHENHEMYy YyCTPOMCTBY (NaHeNlb WUIn
TIepeMeIdKa )

0x0031 W intlé

Ycrapka TemyoHocuTena (OymeT COXpaHeHO B MNOCTOAHHOM NaMATuU ajanrepa) .
BymeT nepemaHa KOTJIy NpM CTapTe ajanTepa, [OKa TJIABHEIM yCTPOMCTBOM He
OBUTM 3anMCaHbl PeTMCTPH YCTaBKM TeMIepaTypH .

0...1000 - TeMmnepaTypa yCTaBkM B INEeCSATHX OOJAX Trpagyca C (HanpuMmep, IOnusg
ycraHoBku 45C HyxHO 3anmcarTh umciao 450). BO MHOTMX KOTJIaxX HEOOXOAMMO OO
NOOKJIOYEHMA ajanrepa HeoOXOOMMO MNOOHATH TeMIepaTypy TENJOHOCUTES
oromyieHus (Haxumas “+” Ha NaHeNy KOTJA) IJIA COTJIACOBAHMS OManasoHa
TeMIepaTypse TENJOHOCUTeJisd, B MNPOTMBHOM Cllydae TeMlIepaTypa TeNJOHOCUTEeNsa
MOXeT He IOOCTUTHYTBH Tpeﬁyemoro BHaAUYEeHMA .

0x0032 W intlé

YcTaepka TeNJIOHOCUTENIA B aBapuiiHOM pexume (ByIeT COXPaHeHO B
MOCTOSHHOM NaMATKM ananTepa). ByneT nepepmaHa KOTJIYy B Cciydae
OTCYTCTBMSA CBA3U C TJIaBHBM YNIPaBJIALILMM yCTpOﬁCTBOM.

0...1000 - TeMmnepaTypa yCTaBKM B INEeCATHX OOJNAX rpan. C (Hamnpudep,
nna ycraHoBkM 45C HyxHO 3anmcarb umcio 450

0x0033 W u8
HmoxHmun npenes yCcTaBKM TENJIOHOCUTE S
0...100 - TemnepaTypa ycraBkmu B rpan. C

He Bce KOTJB NonmmepxuBapT 3TOT NapaMeTp. Kak mpaeuiio, 3TOT
npemnes He OOJXKeH ObThb HMXE aHaJIOTMYHOTO Npemneia,
YCTaHOBJIEHHOTO B HAaCTPOMKax KOTJa.

0x0034 W u8
BepxHMif mpedes yCTaBKM TEIJIOHOCUTENS
0...100 - TemnepaTypa ycraBku B rpan. C

He Bce KOTJB NonmmepxuBapT 3TOT napaMeTp. Kak mpaeuiio, 3TOT
rnpemnes He OOJiKeH ObThb Bhlllle aHAJOTMYHOTO Npemneia,
YCTaHOBJIEHHOTO B HAaCTPOMKax KOTJa.

0x0035 W u8
HuwxHuit npenen ycraexu I'BC
0...100 - TemnepaTypa ycTaBku B rpamn. C

He Bce kOTJE NonmepXmMBaKT 3TOT napaMerp. Kak npaBmio, 3TOT
npenes He IOJpkeH OBITE HMXE aHaJIOTUMYHOTO Mpenena,
YCTaHOBJIEHHOTO B HaCTpOMKax KOTJIa.




0x0036

u8
Bepxumit npemen ycraBkm I'BC
0...100 - TemnepaTypa ycraBkmu B rpan. C
He BCce KOTJBl NOOOEPXMBAKT 3TOT napaMeTrp. Kak npaBuiio, 3TOT
npemes He OOJIKeH OHThL BhllE aHaJOTMYHOTO Npenena,
YCTaHOBJIGHHOTO B HACTPOMKaxX KOTJA.

0x0037

u8
Ycraska I'BC (EPROM)
0...100 - Temneparypa ycraBkum B rpagn. C

JJia BOJIBIMHCTBA KOTJIOB 3Ta yCTaBKa IOJIKHa HAXOIUTbLCH HUXE
npemesia, YCTaHOBJIEHHOTO B MEHIO CaMOT'O KOTJa, MHAde OHa MOXET OHTb
NPOUTHOPUPOBAHA KOTJIOM. JJIf HEKOTOPHX KOTJIOB CTOUT yCTaHaBIMBATH
STOT NapaMeTp PaBHEIM BEpXHeMy Npenejyly ycTrasku I'BC.

0x0038

u8
YcTaBka MaKCMMaJIbHOM MOOYJAUMM Topeliku (GyHeT COXpPaHEHO B
MOCTOSHHOM IHNaMsaTn ananTepa)
0...100 - ypoBeHb MOIYJALMM B MNPOLEHTaX.
JaHHEIA NapaMeTp NonJepXMBaeTCs He BCeMM KOTJaMmu. g
SIJIEKTPUEECKUK TpeX@aSHHX KOTJIOB BO3MOXHO 3aIaTb TOJIBKO 3
ypoBHA Momynsaumy (B muanasoxe 0..100%) .

0x0039

bitfields

6ur 0 - pexmMM KOHTYpa OTOIIeHMd (OyIeT COXpaHeHO B INOCTOSHHOM
naMATH apanrepa)

0 - orxyoueH

1 - BxJIOUEH
6ur 1 - pexum xoHTypa I'BC

0 - orxyoueH

1 - BKJOYEH
6uT 2 - “BTOPON KOHTYpP”, MCHOJbL3YyeTCs TOJIbKO HEKOTOPHIMM KOTJIaMM C
nHTepdericom OpenTherm M MOXeT OTBedYaTh 3a aKTMUBaAUML Ooiepa
KOCBEHHOT'O HarpeBa MJM BCTPOeHHOM oyHKumm I'BC.

0 - orkioueH

1 - BxJOYEH

PeI'I/ICprI COCTOAHNA:

Anpec
perucrpa

Tun
mocryna

MSB LSB

0x0040...
0x006F

ile

cocTosHMe naHHEX B perucrpe ($addr - 0x30)

-2 - oumbra qTeHMH/BaHMCM B KOTeJ

-1 - perucTp He NONIEPXMBAETCH

0- OJIS perucTpa Ha 4YTeHMe O3HadaeT, YTO JaHHBEe M3 KOTJIa NPOYMTAaHE U
BaJIMOHEL . ﬂﬂﬂ perucrpa Ha 3alMck O3HadaeT, 4YTO IaHHBE YCIEelWHO MNPMHATBL
KOTJIOM.

1- He MHMUMaJIM3VPOBAaH.
ecM permucTp R: duTeHue COOTBETCTBYWIMX IaHHBEE M3 KOTJIa He
nIpMBOIOMIIOCE ,

ecny perucrTp W: amanrepy He OBJIO 3aJaHO 3HAueHMe Ui 3anucu
COOTBETCTBYKIETO 3HA4YEeHMA B KOTJIE




6.AJANTEP LORA

6.1. Yto Takoe agantep LORA?

LoRa - gononHuTeNbHas paanoceTs cuctembl ectoControl, oTavyatouascs 6onee AansHNUM
paaVyCcoM AenCTBIS.

ApanTtep LoRa XpaHnT B cebe BCe AaHHbIe MOAKMOUYEHHbBIX PaANOAATUNKOB 1 MO3BONAET
cncteme EctoControl yBuaeTb 3T AaTUMKI Kak 06bl4HbIE MPOBOAHbIE AaTUVKu NHTepdelica
AOTM (RS-485). Takmm 06pa3om c1cTeMa MOXET BUAETb A0 32 AaTumka COOCTBEHHOM pajmoceTu
1 elle 32 aatymka nopta AO[M (Mo4 BUAOM KOTOPbIX paboTaroT pagnoaatynky LoRa). Mostomy
cnMcTemMa BUAUT paanoaaTyrkmn LoRa Tonbko kak nposoHble ¢ nopToM [OTM1 1 3TO HUCKONBKO He
OTPaxaeTcd Ha NPOrpamMmax 1 ONOBELLEHVAX CUCTEMbI.

6.2. Kak nponcxogut nporpaMmMmnpoBaHme U yaaneHue aaTumkos?

I'IporpaMMleOBaHme AaTHMKOB BbIMOIHAETCA MO OAHOMY. HpOVICXOLLI/IT 3TO Tak:

1. Cuctema oTnpaBAseT WpoKoBeLlaTenbHbIV nakeT ¢ dyHkumerr PROG_READ (0x46),
0XuAas NoNyUnTb AaHHble AaTUnKa Ha LWWHe. AjanTtep LoRa ncnone3syeT 3TOT nakeT Ans
aKTVBaLMM MoVICKa PaAVoAaTHIKOB 1 He OTBeYaeT CUCTeMe.

2. Agantep LoRa oxuaaeT nporpaMM1MpoBaHns O4HOrO PaAnoAaTyUmka B Tederne 60c. Ecam
AaTuvIK bl 3aMporpaMMMpoBaH, afanTep 3anoMUHaeT ero AaHHbIe U XAeT MOBTOPHOIO
3anpoca oT CUCTEMBI.

3. Cucrema NOBTOPHO OTMPaBAAET LWMPOKOBeLLaTeNbHbIN nakeT ¢ dyHkumen PROG_READ
(0x46), npu 3TOM aganTep, XpaHd JaHHbIe paHee 3anporpaMMPOBaHHOIO PAANOAATHYIKE,
oteeTUT PpyHKUmenr PROG_READ (0x46) c agpeca Ox7F (c aToro agpeca byayT oTBevatb
TONBKO BHOBb 06aBNeHHbIe AaTuLKL). ECM HOBbIE PaAVOAaTUNKA He Bblu
3anporpaMM1poOBaHbIl, ajanTep He OTBETUT cUCTeMe.

4. Ecnv agantep OTBETWUA AaHHbBIMU HOBOMO AaTUnKa, CMCTeMa 0653aHa CMEHUTb aapec
[AaTUMKY, TakK Kak OH M3HaYanbHO NEXUT BHE A0MNyCTUMOro AvanasoHa (0x00...0x1F). Ana
5TOro OHa OTnpaBnaeT ajgantepy naket ¢ dpyHkumet PROG_WRITE (0x47) Ha agpec Ox7F ¢
yKa3zaHveM HOBOro agpeca Aatuuka B AnanasoHe 0x00...0x1F. HoBelli agpec BbIOMpaeTcs
MNCXOAA N3 YXEe NMEIOLLNXCA B MaMATN CUCTEMbI AaTUMKOB. AZanTep NOATBEPXAAET, UTO
HOBbIM AaTUMK 3aMeHWA CBOW afpec Ha 3aAaHHbIN nakeTom ¢ dyHkumen PROG_WRITE
(0x47), BBICNaHHbBIM C HOBOTO apeca.

5.  Cwuctema 06s13aHa 3aNoMHUTb AaHHble AaTuvika C HOBbIM aZpecoM 1 Meproamnyecks
OnpalVBaTh ero, PaBHO Kak 1 OMpaLUlKBaTh paHee 3anporpaMM1poBaHHbIe AaTUNKN
dyHkUmelt Read input registers (0x03).

6. ECAv HyXHO 3anporpaMMnpoBaTh 60/1ee 04HOMo paanoAaTurka, n.1 Hago NoBToOpUTL
CTOMBKO pa3, CKOMBKO AaTUMKOB HEOOXOAMMO A06aBUTb (40 32 WT).

YpaaneHue pagvoaatunka LoRa 13 agantepa npoucxoAnT CeyroLyiM 06pa3oM.

A,qanTep XPaHUT B cebe AaHHblIe PaANOAaTHIKOB, W, eC/i B Hero 3anporpaMMmmnpoBaHbl Bce 32
AaTyliKa n Ka)Kﬂ'bHZ M3 HUX nepunoanyeckn onpallinBaeTcq cncTemon, 3anporpamMmmpoBaThb B
ajantep HOBBI AaT4ymK 6y,qu HEBO3MOXHO. O,CLHaKO CncTeMa MOXeT nepecTaTb OnpallBaTh
OANH NN HECKO/IBKO AaTHKOB, U, e adanTtep He yBUAMT 3anpoca AaHHbIX Kakoro-nmbo
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JaTurka 3a nepunog 6onee 150¢, OH ByZET CUMTaTh, UTO CUCTEMA YAanNa y cebs 3TOT AaTUVK U
MO3BOINT 3aMporpamMmMpOBaTh Ha ero MecTo HOBBIA.

Kak nponcxoanT sMynauma NpoBOAHbBIX A4aTUMKOB afanTtepom LoRa?

1.

Ecnn pagnogatunk LoRa He Ha CBA3W, aganTep nepecraeT 0TBeYaTb Ha 3aMpockl OT
CnCTeMbl MO afpecy «NponaBLuero» gatynka Yepes 150c nocse ero yxoda co CBSA3M.
OTCyTCTBYOLLMIA OTBET Ha 3aNpocC CUCTEMA MHTEPMNPETUPYET Kak MPU3HAK «HET CBA3M»
C YKa3aHHbIM AaTUMKOM.

[Jatunk Temnepatypbl LORa npy HEMCMPaBHOCTY CEHCOPA Y MPY NMEPBOM BKIHOYEHN
MOXET B KayeCTBe 3Ha4eHUa TeMnepaTtypbl npucnate kog 0X7E7E. Cnuctema moxet
VNHTEPMNPETNPOBATL 3TO 3HaYEH e Kak OTCYTCTBME CBA3N C AATHUNKOM WK ero
4YacTnYHoe noBpexaeHue.




7. IPMEPbI NAKETOB AAHHbIX

[N TOro, YTo6bl MPOM3BECTV 06MEH AaHHBIMU C YCTPOCTBaMU, AOCTaTOYHO YCTaHOBUTL Ha MK
ytunuty Modbus Poll:  https://www.modbustools.com/modbus poll.html, noakntounts k MK
apantep COM-RS485 (nnn USB-RS485), BBIMOAHUTE HACTPOWKN COeAMHEHNA C aAanTepoM, a
3aTeM NPOM3BECTU UTEHMe UK 3aMnicb TpebyembiX PervcTpoB yCTPOICTBa.

MopsaaoK AeNCTBUI TakoB:

1.

OTkponTe OKHO HacTpoek coeanmHeHns (Connection ->  Connect), Bblbepute
nocneAoBaTeNbHbIA MOPT, K KOTOPOMY MOAKIOYeH afantep RS-485. Yoegutech, yTO
HaCTpoOWiKk1 MopTa COOTBETCTBYIOT CKOPOCTM 19200 61T/C, 8 BUT AaHHBIX, 6e3 KOHTPONs
4eTHOCTH, 1 CTOM-6UT, @ pexnm obMeHa AaHHbIMUN — «RTU».

Connection Setup 'Y
Serial Port ~

Modbus UDP/IP
Modbus RTUfASCII Over TCR/IP
Modbus RTU/ASCII Over UDP/IP

Mode
®r1U  Oascl

Response Timeout

8 Data bits ~
1000 [ms]
Delay Between Polls
1StopBE v Advanced... | [20 | tms!

Remote Modbus Server

IP Address or Mode Mame
127.0.0.1 ~

Server Part Connect Timeout
502 3000 [rm=]

Pv4
IPVE.

OTKpOMTE OKHO OTMpPaBkyM MPOM3BOMbHbLIX AaHHbIX (Functions -> Test Center), BBeauTe
[aHHble ANS OTNPaBKM YCTPOMCTBY: aApec, ko4 GyHKLMN, Tpebyemble AaHHbIe, KOHTPONBHYHO
cymmy. Mpu aktnBaumy napameTpos «Add check» 1 «CRC» KOHTPONBHYH CYMMY BBOANTL He
HYXHO, MpPOrpamMMa paccyMTaeT ee CamMoOCToATeNbHO. Haxmute «Send» Ang OTMPaBKy
[aHHbIX 1 HabnozanTe OTBET YCTPOMCTBA. TakMM 06pas’oM MOXHO HaCTpoUTb agpec
YCTPOMCTBA, NCNONb30BaB QyHKLUMIO Ox47.

[ Test Center x

Enter hex numbers separated by *," "." or space

[o0468042 ]

Openlst || Savelst || Clear HAgdlo\slH send | Bt || gy |
[Cadd check @®crc  OLRC




Bce gaHHble MpYIMEPOB HIKe MpeACTaBeHbl B LECTHaALATEPUYHOM BUAe.

1. [MporpammumpoBaHue ycTpolicTsa ¢ agpecom 01h HoBoro agpeca 05h.

3anpoc oT MacTepa - YTeHVe NMEIOLLErocs aapeca (Heoba3aTe bHbIV 3anpoc):

00h 46h 80h 42h

CRC mmazu.

CRC crapu.

anpec DyHKLMAA

OTBeT OT YCTPONCTBA:
00h 46h 0lh 82 60

CRC crapu. CRC wyiamu.

ampec dyHKIMA Ampec ycrp-sa

3anpoc oT MacTepa - 3an1cb HOBOMO agpeca B YCTPOMCTBO:

0lh 47h 05h D3 F3
anpec dyHKUMA Aznpec ycTp-Ba CRC crapuw. CRC mnanw.
OTBeT OT yCTpOiiCTBa:
05h 47h 05h 92 32
anpec dyHKUMA Aznpec ycTp-Ba CRC crapuw. CRC mmanuw.

YTeHvie TVNa 1 agpeca BeAETCH OAHVM 3aMpoCoM.
2. YreHue Tmna u ID ycTpoiicTea ¢ agpecom 01h:

3anpoc oT macTtepa:

01lh 03h 00h 00h 00h 04h 44h 09%h
Anpec dyHKUMA Anpec per. Anpec per. Mi. Kosm-Bo. per. Kon- CRC CRC
oz, | crapa.
per.
OTBeT OT yCTPONCTBa:

0lh 03h 08h 00h A7h Elh Adh 00h 0lh 22h 0lh ADh D5h
anpec QyHK Kon-8o RSVD 1D[0] DI1] Dl2] RSVD Anpecc Tvn Kon-80. CRC CRC

s Gar yerp- yeTp- KaHanos wMnamu. crapu.

3. YTeHMe AaHHbIX AaTumka TemnepaTtypbl (BnaxHocTtv) ¢ agpecom 07h:

3anpoc oT MacTepa:

07n 04n 00n 20n 00n oin 30H 66H
anpec dynKums :J;L'Dec per. ﬁ:‘[’bec per. EZJ:K*EO, per. §:ij5;. CRC mnazw. CRC cTapu.
OTBET OT yCTPOWCTBa:
07h 04h 02h 0lh 30h 30h B4h
anpec byHKLAR Kon-Bo Gant Temn. cr. Temm. wn. CRC mmamu. CRC crapu.

MonyyeHHble AaHHbIe TeMmnepaTypsl (130h) B AecaTnuHOM Buae BbIrnsanT kak 304, T.e. 30,4C
ANA AaTunka BNaxHocTu 1 30,4% Ans aatymka BNaXHOCTU.




4. BroyeHvie BTOPOro kaHana v BeIkUeHVe OCTaNnbHbIX pene ¢ agpecom 18h

3anpoc oT macTtepa:

18h 10h 00h 10h 00h 0lh 02h 02h 00h 02h 30h
anpec QyHKWAA Anpec Anpec per. Kon-Bo. Kon-80. Kon-8o Per cr. Per M. CRC wmramu. CRC crapu.
per. cT. . per. cr. per. wi. Gaitr

OTBeT OT yCTpOiiCTBa:
18h 10h 00h 10h 00h 0lh 02h 05h

anpec yrxma Ampec per. cr. Anpec per. wi. Kom-20. per. Kom-20. per. CRC CRC crapm.
cr. . Mamu.

B pervctp c agpecom 0 nuwetcd 3HadeHre 0200h. CTapLasn YacTb perucTpa oTpaxaeT 3HaveHve
nepsbIx 8 BbIXOA0B. Miajad — BbIXo40B € 9 no 16.

5. BxatoueHwue BTOporo kaHana 6noka pene Ha 100 cekyHz,

3anpoc oT MacTtepa:

18h 10h 00h 21h 00h 0lh 02h 80h C8h 67h 27n
anpec QYHKUMAA Anpec Anpec Kon-B0. Kon-B0. Kon-8o Per cr. Per M. CRC wmramu. CRC crapu.
per. per. per. per. . Ganr
cr. . cr.

OTBET OT yCTPOWCTBa:

18h 10h 00h 21h 00h 0lh 53h CAh
anpec dyHKMR Anpec Anpec per. Kon-s0. Kon-s0. CRC CRC crapu.
per. [ per. ct. per. mam.
cr. .

B pervctp ¢ agpecom 0 nuwetcs 3HadeHne 80C8h. Crapwmii 61T ymncna (80h) — BrIOUeHMe
pene. C8h =200 - Bpems BktoueHMd, paBHoe 100 C (B nHTepBanax no 0,5¢).
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