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B naHHom gokymeHTe onmcaH npotokon ModBus RTU BapuaHTOB UCMONHEHUSA 2 1 3
cyé€TtymkoB Boabl «lpoTen» n « CBIY». BapuaHT ncnonHeHus npotokona 3 otniMyaeTcs ot
BapuaHTa 2 Hanm4ymem pacxoga obpatHoro notoka. Cuétumnk Boabl «lpoTten 15», «lMpoTten 20»
nMeeT B NoKasaHunax eanHuuy mnagwero paspsaga 0,001m3 (1 nutp), «lMpoten 50» - 0,01m3
(10 nutpos), «CB3Y-15» n «CB3Y-20» - 0,0001m3 (0,1 nuTtpa).

1 Cuctema KomaHa

MpoTokon obmeHa cooTBeTcTBYET cTaHaapTy Modbus pexum RTU. B kayectBe
donamyeckon cpeabl nepegadn nHdopmMaunmn ncrnonbsyetcs kaHan RS-485 co cneayowmmn
napameTpamu:

- Pexxum nepegaun — 8 6ut 6e€3 NpoBEPKM UM C NPOBEPKON Ha YETHOCTb/HEYETHOCTb,

1 unn 2 cton-6uTa;

- CkopocTb 0bmeHa — 1200, 2400, 4800 vnnu 9600;

- MNopsagok cnegosaHna 6anTtos. [Ansa 16-Tn paspsaHbiX AaHHbIX ucnonb3yeTcs big endian -
cTapwun 6anT cnegyet NepBbiM, KPOME KOHTPOSIbHOM CyMMbl B KOTOPOW ncnonbayetcs little
endian — mnagwun 6anTt nepebiM. B cnyyae gaHHbIXx 6onee 16 paspsgoB Ucnonb3yeTcs
CMELUaHHbIN MOPSAOOK - PEerncTpbl C MMAagWUMKM 3HAYEHUSMWU CregyroT nepBbiMM, a B
permctpax crapwmin 6anT - nepsbIM.

May3a mexay naketamu coctaBnsdet He MeHee 3,5 HTepBasnoB BpeMeHn nepenayu
CUMBOJOB.

dopmat Kagpa coobLieHuns

Appec ycTponctea KomaHaa [aHHble KoHTponbHasa cymma

1 6ant 1 6ant N cant 2 banTta

AfOpec yCTponcTBa MOXET UMETb crnefyolme 3Ha4YeHNs:
- 0 nnun 255 — wmpokoBeLlaTenbHbIN agpec 3annucn B permcTpbl, KOOMe permctpa agpeca
yCcTponcTBa n 6e3 oTBeTa OKOHEYHOro YCTPOUCTBA;
- 1..247 — paboune agpeca onst paboTbl B ceTn yCTpounCTB. [pn Bbinycke U3 Npon3BoAcCTBa
npuceauBaeTcs agpec 1;
- 253 (OxFD) — cneumannanpoBaHHbIn agpec Anst YUTEHUST UK 3annUcn OQHOIO UM HECKOMbKNX
pPerncTpoB No CepUMHOMY HOMEPY;
- 254 (OXFE) — TecToBbIN agpec Npu HanMyumn Ha NIMHUKU TONBLKO OAHOrO YCTPOWUCTBA.

[na obMeHa AaHHbIMM CO CHETUYMKAMM UCMOSb3YIOTCH crnegyowme KomaHabl:
- 3 (0x03) - MNMony4yeHne TeKyLero 3Ha4eHNa OQHOro UM HECKOSbKUX PETMMCTPOB;
- 6 (0x06) - YcTaHOBUTbL HOBbIE 3HAYEHUSA OOHOMO PErucTpa;
- 16 (0x10) - YcTaHOBUTb HOBbIE 3HAYEHUNSA HECKOSTbKNX PErUCTPOB;
- 65 (0x41) — MNony4eHne TeKyLero 3Ha4eHns 04HOro NN HECKOSNbKUX PErMcTpoB MO
CEepUMHOMY HOMeEpPY 1 cneuunanusanposaHHomy agpecy 253 (0xFD);
- 66 (0x42) — YcTaHOBUTb HOBbIE 3HAYEHUS1 OAHOIO perncTpa no cepumHoOMy HoOMepy n
crneunanunsnposaHHomy agpecy 253 (0xFD);
- 67 (0x43) — YcTaHOBUTb HOBblE 3HAYEHUS1 HECKOSMBbKUX PEMMCTPOB MO CEPUNHOMY HOMEPY U
crneunanunsnposaHHomy agpecy 253 (0xFD);
- 68 (0x44) — YTeHne apXmBHbIX 3HAYEHUIA;
- 69 (0x45) — YTeHne apXMBHbIX 3HAYEHUI MO CEPUMHOMY HOMEPY U CneLmann3npoBaHHOMY
agpecy 253 (OxFD).



03h - NMony4yeHune TeKyLero 3Ha4eHUs1 OAHOIro USIN HECKOJbKUX PEerucTpoB

dopmart 3anpoca:
Anpec KomaHga | HavanbHbi agpec | KonnyecTBo pernctpos KoHTponbHas
yCTponcTBa perncTtpa cymma
A nnn OXFE 0x03 XX (2 6aurta) NN (2 6anTa) CRC
dopmat oTBEeTa NPU BLINONHEHUN 6E3 OLUNBOK:
Anpec KomaHpa Konunyectso 6ant [laHHble KoHTponbHas
yCTponcTBa AaHHbIX cymma
A nnn OXFE 0x03 D (1 bauT) D baunt CRC
06h - YcTaHOBUTbL HOBOE 3Ha4YeHUe OQHOro perncrTpa
dopmart 3anpoca:
Anpec KomaHaa Anpec peructpa [aHHble KoHTponbHas
yCcTpoucTBa cymma
A nnn OxFE
nnn 0 unu 0x06 XX 2 6anTa CRC
OxFF
dopmat oTBETa NPU BhINONHEHUN 6E3 OLUNBOK:
Anpec KomaHaa Anpec peructpa [aHHble KoHTponbHas
ycTpouncTBa cymma
A nnn OxFE 0x06 XX 2 6anTta CRC
10h - YcTaHOBUTb HOBbIE 3HA4Y€HUSA HECKOJNIbKUX PerucTpoB
dopmart 3anpoca:
Anpec KomaHaa HauvanbHbin KonunyectBo | KonwnvectBo | daHHble | KC
yCTpoOUCTBa agpec permctpa | pernctpoB | 6anT AaHHbIX
A nnn OxFE
nnu 0 unu 0x10 XX NN D(D=NN*2)| D6ant | CRC
OxFF
dopmat oTBETaA NPU BLINONHEHMN 6E3 OLUNOOK:
Appec KomaHga HayanbHbI agpec KonnyectBo pernctpoB| KoHTponbHas
yCTpoUcCTBa perncrpa cymMmma
A vnun OxFE 0x10 XX NN CRC




41h - Mony4eHue TekyLlero 3Ha4eHUA OQHOro UM HECKONbKUX PErMcTpoB NO CEpPUNHOMY
HOMepy U cneunanusnposaHHomy agpecy 253 (0xFD)

dopmart 3anpoca:

Anpec KomaHaa CepuinHbin HavanbHbin KonunyectBo KC
yCTponcTBa HOMep CYETYMKA | adpec perucTpa perncTpoB
OxFD 0x41 6 6aunt XX (2 6aunrta) NN (2 6anTa) CRC
dopmat oTBETa NPU BhINONHEHUN 6E3 OLUNOOK:
Anpec KomaHaa CepuinHbin KonunyectBo Gant [aHHble KC
yCTpoOUCTBa HOMEp CYETYMKA AaHHbIX
OxFD 0x41 6 baunt D (1 bauT) D baunt CRC
42h - YcTaHOBUTb HOBOE 3Ha4YeHUe OAHOro permcTpa no CepuMHOMY HoOMepy U
cneunanusnpoBaHHomy aapecy 253 (0xFD)
dopmart 3anpoca:
Anpec KomaHaa CepuinHbin Anpec peructpa [aHHble KC
yCTpoUcCTBa HOMep CYETYMKA
OxFD 0x42 6 6ant XX 2 6anTta CRC
dopmat oTBeTa NpU BhINONHEHUN 6E3 OLUNBOK:
Anpec KomaHaa CepuinHbin Anpec peructpa [aHHble KC
yCTpoUcTBa HOMep CYETYMKA
OxFD 0x42 6 6ant XX 2 6anTta CRC

43h - YcTaHOBUTb HOBbI€ 3HA4Y€HUA HECKOSIbKUX PEerucTpoB No CEpUUHOMY HOMeEpPY U
cneunanusnpoBaHHomy aapecy 253 (0xFD)

dopmart 3anpoca:

Anpec KomaHga | CepuitHbii | HayanbHbIN Kon-Bo Kon-Bo | JaHHble | KC
yCTpoOUcCTBa HOoMep agpec perucr-s bant
CYETYMKA perncrpa AaHHbIX
OxFD 0x43 6 6ant XX NN D (E) ~ | D6air | CRC
NN * 2)
dopmat oTBETa NPU BbINONHEHMN 6E3 OLUNOOK:
Anpec KomaHaa CepuinHbin HavanbHbi agpec KonunyectBo KC
yCTpouncTBa HOMep CYETYMKA permcTtpa perncTpoB
OxFD 0x43 6 6ant XX NN CRC




44h — YteHne apXMBHbIX 3Ha4Y€eHUN

dopmart 3anpoca:

Anpec KomaHaa Tun apxmBa MHoekc HavyanbHon | KonunyectBo KC
yCTpoUcTBa 3anucu 3anuncen
A nnn OXFE 0x44 T (1 6anT) Il (2 6anTa) L (1 6aunT) CRC
dopmat oTBETa NPU BhINONHEHUN 6E3 OLUNOOK:

Anpec KomaHpa Twn NHpekc Konnyectso [laHHble KC
yCTpoOUcCTBa apxuBea Ha4vanbHoOW | 3anuceun

3anucum
ApXxuBHbIE
A nnn OXFE 0x44 T (1 6awnt) | Il (2 6anta) | L (1 6anT) 3anucu CRC
(D 6anT)

45h — YTteHne apXMBHbIX 3Ha4Y€HUN NO CEPUMHOMY HOMEPY M cneunanM3MpoBaHHOMY
appecy 253 (0xFD)
dopmart 3anpoca:

Anpec KomaHaa CepuinHbin Tun NHoekc Kon-Bo KC
yCTponcTBa HOMep CYETYMKA apxuBa HayanbHOW | 3anucen

3anucum

OxFD 0x45 6 6aunt T (1 6anT) | Il (2 6anTta) (1 6aiiT) CRC
dopmat oTBETa NPU BLINONHEHUN 6E3 OLUNOOK:

Anpec KomaHga | CepuitHbin Tun NHoekc Kon-Bo [aHHble KC
yCTpOUCTBa HOMep apxmBa | Ha4anbHOWM | 3anucen

CYETUMKA 3anucum
T I L ApXxuBHblE
OxFD 0x45 6 bant y y y 3anucu CRC
(1 6ant) | (2 6anta) | (1 6anT) (D Gawir)
NHpekc HavanbHoM 3anucu |l - ykasbiBaeT Ha 3anmcb, C KOTOPOW HAYHYT CUUTbIBATLCS

3HayeHus. MocregHss Mo BpeMeHM 3anucb B XXypHane umeeT uHaekc 0, a cneaywouias

npegnocnegHAaa 3anmMcb UMeeT WHAOEKC 1.
MaKCcMMaribHOro KonimyecTea 3anucemn XypHana MUHycC 1.

KonnyectBo 3anucen L - ykasbiBaeT KONIMYECTBO CYMTbIBAaeMbIX 3anmcen xypHana. JomkHO
nexartb B AnanasoHe oT 1 Ao 24 BapmnaHTa UCNONTHEHUS NpoTokona 2, u oT 1 ao 17 BapuaHTa -

Nhpekc I

3. 3anucuK cunTbiBalOTCS OT HOBOWM 3amnmncu K CTapOﬁ.

OTBeT npu ownbKe

dopmat oTBeTa nNpu ombke:

nexatb B AuanasoHe ot 0 pfo

Anpec KomaHga Koa owmnbkn | KoHTponbHas
yCTpoOUCTBa cymma
A vnn OxFD § )
unv OxFE Komanga + 80h (YcTaHoBneH craplumii 6ur) E (1 6anr) CRC




2 AnropuTm pac4yéta KOHTPOSIbHON CYyMMbI

Anroputm pacyéta KoHTposnbHon cymmbl cooTBeTcTByeT CRC16-1BM, nonnHom-
X16+x15+x2+1:

1. 16-Tv ButoBbIV perncTp 3arpyxaetca ymcnom OXFFFF, n ncnonesyetcs ganee, kak
pernctp CRC.

2. MepBbin 6anT cooblueHuns cknagbiBaeTcsa no NCKIMKOYAKOLEMY UITA ¢
cogepxmmbim pernctpa CRC. PesynbtaT nomewyaetcs B pernctp CRC.

3. Pernctp CRC casuraeTcs Bnpaso (B HanpaeneHun mnagwero éuta) Ha 1 6ut,
ctapwumn 6ut 3anonHaeTcs 0.

4. Ecnu mnagwwum éut 0, To noBTOpsieTcs war 3 (caswr).

Ecnu mnagwwun 6ut 1, 1o genaetcsa onepauna NCKITKOYAKOLLEE UITN pernctpa CRC un
nonnHomunansHoro ymucna 0xA001.

5. Warn 3 n 4 noBTOpPAOTCS BOCEMb pas.

6. MNoBTOpsAtOTCA Warn co 2 no 5 ansa cnegyowero coobueHnsi. 3To NoBTopsieTcs A0 Tex
nop, noka Bce 6antbl coobuieHns He ByayT obpaboTaHbl.

7. ®nHanbHoe cogepxaHue pernctpa CRC n ecTb KOHTpOsbHast Cymma.

KoHTponbHasa cymma nepegaércs mnagwmm 6antom snepés.

Mpumep dYHKLUN pacyéTa KOHTPOSBHOW CyMMbI Ha sidblke C nokasaH Huxe.

// Pacyem koHmpornbHol cymmbl kadpa Modbus RTU
int modbus_crc( char* pdata, int len )

{
int crc = OxFFFF;
while( len--')
{
crc "= *pdata++;
for (int i=0; i<8; i++)
if (crc & 1)
crc = (crc>>1)"0xA001;
else
crc >>=1;
}
}
return crc;
}
3 Appecauus perucTpos
Tabnuua 1
Anpec Has3na4yeHne UteHune | 3anucb
MapameTpbl cyéTumka 1
0x0000 Bepcusa MO -BCD,2 6anta \Y
0x0001 NaenTtudukatop MO - Int16, hex V
0x0004 | MnagLwme 3Ha4YyeHus \VJ
0x0005 | CpepHue 3HadYeHus | CepuiHblii HOMep cYéTumka -BCD,6 6anTt \Y
0x0006 | Ctapwme 3Ha4yeHus Vv
0x0008 Mopaenb c4yéTtumka Boabl - Int16 vV
0x0009 BapuaHT npotokona - Int16 Vv




MapameTpbl cHETUMKA 2

0x0300 Appec yctponcTtaa -Int16 \Y \Y
0x0301 Koa ckopoctn obmeHa - Int16 V \Y
0x0302 MapameTpbl GUTOB YETHOCTU N CTON-OUTOB - INt16 \Y Vv
0x0303 [laTa coxpaHeHnsa B MeCsYHbIN XXypHan - Int16 Vv Vv
0x0304 Tun yctponcTtea - Int16 Vv Vv
TeKyLine noKka3zaHUA CYETUMKA
0x1000 | Mnagwme sHa4eHus Yacbl peanbHOro BpemMeHw, \4 v*
0x1001 | Ctapwme 3Ha4yeHus dopmat Unix Time - Int32 Vv
0x1002 | MnagLwme 3Ha4yeHus \VJ
lMokasaHuna cyétumka (Tabn.2) - Int32
0x1003 | Ctapwme 3Ha4yeHus Vv
0x1004 CobbITus - Int16 Vv
0x1005 | MnagLwme 3Ha4yeHus lMokasaHna cyéTymka obpaTHOro NOToKa Vv
0x1006 | Crapliue sHauenms (Tabn.2, Tonbko Ans BapuaHTta Vv
ncrnonHeHus nportokona 3) - Int32
NokasaHMA cy4éTyMKa Ha Havasno Yyaca
0x1100 | Mnagwwe 3Ha4eHus o Vv
0x1101 | CTapwine snaderms Bpewms, bopmat Unix Time - Int32 v
0x1102 | Mnagwuve 3HayeHus . \Y
0x1103 | CTapwine snaderms lMokasaHuna cyétumka (Tabn.2) - Int32 v
0x1104 CobbITus - Int16 \%
0x1105 | MnagLwme 3Ha4yeHus lMokasaHna cyéTymka obpaTHOro NOToKa vV
0x1106 | Crapliue sHauerms (Tabn.2, Tonbko Ans BapuaHTta Vv
ncrnonHeHus nportokona 3) - Int32
NokasaHMA cH4ETUYMKA HA HAYano CyTOK
0x1200 | Mnagwwve 3HaveHus o Vv
0x1201 | CTapwine snaderms Bpewms, bopmat Unix Time - Int32 v
0x1202 | Mnaglwuve 3Ha4yeHus . \%
0x1203 | CTapwine snaderms lMokasaHuna cyétumka (Tabn.2) - Int32 v
0x1204 CobbITus - Int16 \%
0x1205 | MnagLwme 3Ha4yeHus lMokasaHna cyéTymka obpaTHOro NOToKa vV
0x1206 | Ctaplue 3HayeHus (Tabn.2, Tonbko ANns BapuaHTta v
ncrnonHeHus nportokona 3) - Int32
MNoka3aHnA cY4EéTYMKA HA Ha4ano AaTbl COXPAHEHUS B MeCSAYHbIN XXypHan
0x1300 | Mnagwwve 3HaveHus o Vv
0x1301 | CTapwine snaderms Bpewmsi, dopmat Unix Time - Int32 v
0x1302 | Mnaglwuve 3HayeHus . \%
0x1303 | CTapwine snaderm lMokasaHua cyéTumka (Tabn.2) - Int32 v
0x1304 CobbITus - Int16 Vv
0x1305 | MnagLwme 3HavyeHus lMokasaHna cyéTymka obpaTHOro NOToKa vV
0x1306 | Ctapliue 3HayeHus (Tabn.2, Tonbko Ans BapuaHTta v

ncnonHeHus npotokona 3) - Int32

MpumeyeHune: *- 3anucb AomKHa NPOU3BOAUTLCA OAHOBPEMEHHO B ABa pernctpa (cm. n.8).




4 Koabl oLLMoO0OK

1 — HenssecTtHasa komaHAaa;
2 — HensBecCTHbIV agpec perncTpa;
3 — HeBepHoe 3Ha4yeHne napameTpa.

5 Mopenb cyéTyuka BoAbl

Tabnuua 2
Kon Mopenb c4éTymka Boabl EovHuua mnagwero paspsga B
nokasaHmnsax
1 «[lpoTen 15», AY15 0,001m3 (1 nnTp)
2 «[MpoTten 20», Y20 0,001m3 (1 nnTp)
6 «lMpoten 50», AY50 0,01m3 (10 nuTpoB)
9 «[poten 15-2», AY15 0,001m3 (1 nnTp)
Ox0A «[poten 15-3», Y15 0,001m3 (1 nnTp)
0x0B «[poten 15-4», Y15 0,001m3 (1 nnTp)
0x41 «CB3Y-15-1», 1Y15 0,0001m3 (0,1 nuTtpa)
0x42 «CB3Y-20-1», 1Y20 0,0001m3 (0,1 nuTpa)
0x51 «CB3Y-15-2», 1Y15 0,0001m3 (0,1 nuTpa)
0x52 «CB3Y-20-2», 1Y20 0,0001m3 (0,1 nuTpa)
0x61 «CB3Y-15-3», 1Y15 0,0001m3 (0,1 nuTpa)
0x62 «CB3Y-20-3», 1Y20 0,0001m3 (0,1 nuTtpa)
0x71 «CB3Y-15-4», 1Y15 0,0001m3 (0,1 nuTpa)
0x72 «CB3Y-20-4», 1Y20 0,0001m3 (0,1 nuTpa)
6 Koabl ckopocTen obmMeHa
0->1200
1->2400
2 -> 4800

3 -> 9600 (no ymon4aHuio)

7 NapameTpbl 6UTOB YETHOCTU U CTON-OUTOB

0x0001 -> ognH cTon BUT, HET NPOBEPKN HA YETHOCTb;

0x0002 -> gBa cton 6uTa, HET NPOBEPKM HA YETHOCTb (MO YMOSYaHMIO);
0x0201 -> oanH cTon 6uT, NpoBEpPKa Ha HEYETHOCTb;

0x0301 -> oanH cTon duT, NpoBEepKa Ha YETHOCTb.

8 CDopmaT BpeMeéHU n AaTta CoxXxpaHeHus B MeCAYHbIN XypHan

dopmaTt BpemeHn ucnonbsyetcs Unix Time — 32-x pa3psagHoe Liefioe YMCno Co 3HaKOM.
3anncb BpeMeHn HeobxoauMo Npon3BoAUTL OQHOM KOMaHAoM cpady B Aa pernctpa 0x1000 u
0x1001. MNpwn nonbITKe 3anncaTth B TOSIbKO OA4MH PErNCTp, 3anucb He ByaeT npousseneHa. Takke
OyneT BblgaHo coobuieHne 06 owmnbke 3, ecnm NCNonNb30Basncs He LWNpPOoKoBeLlaTeNbHbIN
agpec.

[lata coxpaHeHus B MECAYHbIN XXypHan MoOXeT NPUHUMaTb 3HayveHus ot 1 go 28, a no
yMOn4aHuo 3HavyeHue pasHo 1. [pu aToM BpeMsi coxpaHeHnsa ByaeT Ha Havano cyTok, T.e. B 0
yacos 00 muHyT 00 cexk.

9 Tun yctponcrtea

Tun nogkno4aemoro CHETYNKA UMEET crieayoLme 3Ha4YeHus:
6 — CHETUMK ropsiyen Boab;

7 — CYETYMK BOAbI (MO YMONYaAHUIO);

16 — CYETUYMK XONOOHOM BOAbI.



10 CoObITUA

[Mpy HanMyuM BHeLWHero MarHMTHoro nosist 6onee 60 cekyHn dumkenpyetca dpnar 0x0001.

Mocne cbpoca no nutanuo bopmupyetcsa dnar 0x0002, npy HEKOPPEKTHBLIX MOKa3aHUAX
cyéTumka — 0x0004. dnar HeKOpPPEKTHBIX MOKa3aHW BO3HUKAET B crydae obHapyXeHus
HencnpaBHOCTM B NaMsTU apxmBa Npubopa, Koraa CYnTbIBalOTCS M BOCCTaHaBMBAKOTCS
nokasaHus nocne cbpoca.

®narn cbpoca No NUTaHUIO U HAaNN4YUsl BHELLHETO MarHUTHOTO MNOJIsi B permcTpe cobbiTui
0x1004 ounwatoTcs nocrne YTeHust AaHHoro permuctpa. dnarn cbpoca no NUTaHUO N HaNU4na
BHeLIHero MarHMtHoro nons B pernctpax cobbitnin 0x1104, 0x1204 n 0x1304 ounwarotcs
nocne nepesanucu B AaHHble pernctpbl. drar HEKOPPEKTHbLIX MOKa3aHu BO BCEX perncTpax
cobbITUN yCTaHaBNMBaETCA UMM OYMULLAETCH TONbKO nocre copoca.

11 ApxuBHbIe 3anucu

CTpyKkTypa 3anucen apxvmBoB nokasaHa B Tabnvue 3 Ang BapunaHTa UCMNOSIHEHUS NPOTOKoNa
2, n B Tabnuue 4 - onsa BapuaHTta 3.

Tabnuua 3
Tun apxuBa T CTpyKkTypa o4HOM 3anncu apxmeoB KonnyectBo | MakcumarnbHoe
bant B KOSNIM4YecTBO
oJHOW 3annucen B
3anucu apxvBe
1 - Yacoson Bpewmsi cHATUA nokasaHuun, Unix Time — 4 10 512
banTa (512 vacos
MNokasaHusa cyétymnka (Tabn.2) — 4 banta nnun 21 cyTkm u
CobbiTns — 2 6anTa 8 yacoB)
2 - CyTouHbIn | Bpems cHATMS nokasaHui, Unix Time — 4 10 384
banTta (384 cyTok)
MNokasaHusa cyétymnka (Tabn.2) — 4 banta
CobbiTnsa — 2 6anTa
3 - MecauHbin | Bpems cHATUA nokasaHur, Unix Time — 4 10 128
banTta (10 neTmn 8
lMokasaHunsa cyétumka (Tabn.2) — 4 6anta Mecsaua)
CobbITnsa — 2 6anTa
Tabnuua 4
Tun apxuBa T CTpyKkTypa o4HOM 3anncu apxmeoB KonnyectBo | MakcumarnbHoe
banTt B KOSNIM4YecTBO
oJHOW 3annucen B
3anucu apxvBe
1 - Yacoson Bpewmsi cHATUA nokasaHuun, Unix Time — 4 14 336
banTta (336 4acos
lMokasaHuna cyéTtumka (Tabn.2) — 4 6anta nnum 14 cyTok)
CobbiTns — 2 6anTa
lMokasaHna cyéTymka obpaTHOro NOTOoKa
(tabn.2) — 4 6anta
2 - CyTouHbIN | Bpems cHATUA nokasaHumn, Unix Time — 4 14 252
banTta (252 cyTokK)
MNokasaHusa cyétymnka (Tabn.2) — 4 banta
CobbiTnsa — 2 6anTa
lMokasaHna cyéTymka obpaTHOro NOToKa
(tabn.2) — 4 6anta
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3 - MecauHbin | Bpems cHATUA nokasaHuun, Unix Time — 4 14 84
banTta (7 ner)
MNokasaHusa cyétymka (Tabn.2) — 4 banta
CobbiTnsa — 2 6anTa

lMokasaHna cyéTymka obpaTHOro NOTOoKa
(Tabn.2)— 4 6anta

3anuncu ¢ nHgekcom 0 B YacoBbIX, CYTOYHbLIX M MECSYHbIX XXypHanax MMerT Konuu B
permnctpax 0x110x, 0x120x n 0x130x, coOTBETCTBEHHO. Pasnnyme 3aknovaeTca B TOM, YTO
nepBble 3annUcu XpaHATCA B 3HEProHE3aBNUCMMON NaMSTU, @ BTOPbIE — B PEMMCTPOBON NamsaTu
0e3 coxpaHeHust NpU BbIKITKOYEHUN NMUTAHKS.

Ecnu nokasaHunsa cyétumka numetrot 3HadeHnsa OXFFFFFFFF, To 3To 03Ha4yaeT 4To 3anuchb He
npousBoamnacs.

12 Mpumepbl NnakeToB 06MeHa AaHHbIMU

UTteHune cepuimHoro Homepa Ne987654321 cuéTtumka Boabl no agpecy ycrporctea 0x01

3anpoc OTBet
Ne | bant | OnucaHue bant | OnucaHne
1 0x01 | Agpec ycTpouncTea 0x01 | Agpec ycTponctea
2 | 0x03 | KomaHga 0x03 | KomaHpa
3 | 0x00 | HayanbHbIN agpec perucTpa 0x06 | KonnyectBo 6ant
4 | 0x04 0x43 | 3HaueHune permucTtpa 0x0004
5 | 0x00 | Konun4yecTtBo pernctpos 0x21
6 | 0x03 0x87 | 3HaueHune permnctpa 0x0005
7 | 0x44 | KoHTponbHasa cymma 0x65
8 | Ox0A 0x00 | 3HaueHune permnctpa 0x0006
9 0x09
10 0x6B | KoHTponbHasa cymma
11 0x2C

UTteHne agpeca yctponctea pasHoro 0x01 no TectoBomy agpecy OxFE

3anpoc OtBert
Ne | bant | OnucaHue bant | OnucaHne
1 OxFE | TecTtoBbIM agpec OxFE | TecTtoBbIM agpec
2 | 0x03 | KomaHpa 0x03 | KomaHpa
3 | 0x03 | HavanbHbI agpec pernctpa 0x02 | KonnyecTtBo 6ant
4 | 0x00 0x00 | 3HaueHune perncTtpa 0x0300
5 | 0x00 | KonnmyecTtBO perncTpoB 0x01
6 | 0x01 0x6D | KoHTponbHasi cymma
7 | 0x90 | KoHTponbHaga cymma 0x90
8 | 0x41
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3anncb TMNa yCTponCTBa paBHOro 6 (CHETUMK ropsiden BoAbl) no agpecy yctporctea 0x01

3anpoc OTtBet
Ne | bant | OnucaHue bant | OnucaHne
1 0x01 | Agpec ycTponctBa 0x01 | Agpec ycTponctBa
2 | Ox06 | KomaHpa 0x06 | KomaHpa
3 | 0x03 | Aapec peructpa 0x03 | Agpec peructpa
4 | 0x04 0x04
5 | 0x00 | 3Ha4yeHue pernctpa 0x00 | 3HayeHue perucTpa
6 | 0x06 0x06
7 | 0x48 | KoHTponbHaga cymma 0x48 | KoHTponbHasi cymma
8 |0x4D 0x4D

3annck AaTbl COXpaHEHWst B MECSYHbIV XKypHan paBHOM 2 Mo LUMPOKOBELLATENbHOMY agpecy
0x00

3anpoc OtBert
Ne | bant | OnucaHue bant | OnucaHne
1 0x00 | WLnpokoBewartenbHbi agpec
2 | 0x06 | Komanaa Bes oTBeTa
3 | 0x03 | Aapec perucTpa
4 | 0x03
5 | 0x00 | 3HayeHue pernctpa
6 | 0x02
7 | OxF9 | KoHTponbHas cymma
8 | Ox9E

3anucbk BpemeHu pasHoro 0x5DB054F9 (13:26:17 23.10.2019r) no agpecy yctponctea 0x01

3anpoc OtBert
Ne | bant | Onncanue Bant | Onncanue
1 | Ox01 | Agpec ycTponcTsa 0x01 | Agpec ycTponctea
2 | 0x10 | Komanpa 0x10 | KomaHga
3 | 0x10 | HayanbHbIV agpec pernctpa 0x10 | HayanbHbIM agpec perncTtpa
4 | 0x00 0x00
5 | 0x00 | KonnyectBo pernctpos 0x00 | KonnyecTtBo perncrtpos
6 | 0x02 0x02
7 | 0x04 | KonnyecTtBo 6Gaunt 0x45 | KoHTponbHas cymma
8 | 0x54 | 3HauveHue pernctpa 0x1000 0x08
9 | OxF9
10 | Ox5D | 3HaueHune permuctpa 0x1001
11 | 0xBO
12 | OxC7 | KoHTposnbHasa cymma
13 | 0x4A
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UTteHne Tekywmx nokasaHum (spema — 0x5DB054F9 (13:26:17 23.10.2019r), nokaszaHna —
0x12345 (74,565Mm3), cobbiTus - 0x01) no cepumnHomy Homepy Ne987654321 cuéTymka Bogbl U
cneunanusnposaHHomy agpecy 0xFD, BapuaHT ncnonHeHna npotokona 2, «lpoten 15»

3anpoc OTBet
Ne | bant | OnucaHue bant | Onucanue
1 OxFD | Cneunanu3anpoBaHHbI agpec OxFD | CneunanusanpoBaHHbI agpec
2 0x41 | KomaHga 0x41 | KomaHga
3 | 0x43 | Mnagwwue 3Ha4YeHusi CepmmnHoro 0x43 | Mnaglwuve 3Ha4YeHnss CEpUNHOro
4 | 0x21 | HoMmepa 0x21 | HoMepa
5 | 0x87 | CpeaHue 3Ha4YeHUs1 CEPUMNHOTO 0x87 | CpeaHue 3Ha4YeHUs CEPUNHOTO
6 | Ox65 | Homepa 0x65 | Homepa
7 | 0x00 | Ctapwue 3Ha4YeHusi CepumHoro 0x00 | CtapLuime 3Ha4YeHMss CEPUNHOro
8 | 0x09 | Homepa 0x09 | Homepa
9 | O0x10 | HavanbHbIM agpec pernctpa 0x0A | KonunyectBo 6ant
10 | 0x00 0x54 | 3Ha4deHue pernctpa 0x1000
11 | 0x00 | KonnyectBo pernctpos O0xF9
12 | 0x05 0x5D | 3Ha4yeHue pernctpa 0x1001
13 | 0x99 | KoHTponbHasa cymma 0xB0
14 | 0x25 0x23 | 3Ha4deHue pernctpa 0x1002
15 0x45
16 0x00 | 3Ha4veHue peructpa 0x1003
17 0x01
18 0x00 | 3Ha4deHue pernctpa 0x1004
19 0x01
20 0xB8 | KoHTponbHas cymma
21 0x29

3anncb HOBOro agpeca yctpouncTea paBHoro 0x02 no cepumHomy Homepy Ne987654321

CYETYMKa BoAbl U cneynanunanpoBaHHomMy agpecy 0xFD

3anpoc OTBet
Ne | bant | OnncaHue bant | OnucaHue
1 OxFD | CneumanusnpoBaHHbI agpec OxFD | CneunanusanpoBaHHbI agpec
2 0x42 | KomaHga 0x42 | KomaHga
3 | 0x43 | Mnaawme 3Ha4eHUs1 CEPUNHOIO 0x43 | Mnaglwuve 3Ha4YeHnss CEpUNHOro
4 | Ox21 | HOMmepa 0x21 | HoOMepa
5 | 0x87 | CpeaHue 3Ha4YeHUS CEPUMNHOTO 0x87 | CpeaHue 3Ha4YeHUS CEPUMNHOTO
6 | 0x65 | HOmMepa 0x65 | Homepa
7 | 0x00 | Ctapwue 3Ha4YeHUsi CEPUNHOIo 0x00 | Ctapwue 3Ha4YeHUs1 CEPUNHOIO
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | Agpec peructpa 0x03 | Aapec perucTpa
10 | Ox00 0x00
11 | 0x00 | 3Ha4yeHue pernctpa 0x00 | 3Ha4yeHue pernctpa
12 | 0x02 0x02
13 | OxD3 | KoHTponbHas cymma 0xD3 | KoHTposnbHas cymma
14 | Ox27 0x27
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3anuncb koga ckopocTtu pasHoro 0x01 (2400 6oa) n napameTpoB BUTOB YETHOCTU U CTOM-
ouToB paBHbix 0x0301 (oanH cTton 6uT, NpoBepka Ha YETHOCTb) NO CEPUNHOMY HOMEPY
Ne987654321 cuéTtumnka Boabl U cneuunanmamposaHHomy agpecy 0xFD

3anpoc OTBet
Ne | bant | OnncaHue bant | Onucanue
1 OxFD | CneumanuanpoBaHHbI agpec OxFD | CneumanusnpoBaHHbI agpec
2 | 0x43 | KomaHpa 0x43 | Komanpa
3 | 0x43 | Mnaawwme 3Ha4eHUs1 CEPUNHOIO 0x43 | Mnagwwe 3Ha4YeHusi CepMnHoro
4 | 0x21 | HomMmepa 0x21 | HoMepa
5 | 0x87 | CpeaHue 3Ha4YeHUS CEPUMNHOTO 0x87 | CpegHue 3Ha4YeHNa cepumHoro
6 | Ox65 | Homepa 0x65 | Homepa
7 | 0x00 | Ctapwue 3Ha4YeHUsi CEPUNHOIo 0x00 | Ctapwme 3Ha4YeHUs1 CEPUNHOTO
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | HayanbHbIM agpec pernctpa 0x03 | HavanbHbIM agpec pernctpa
10 | Ox01 0x01
11 | 0x00 | KonunyectBO pernctpos 0x00 | Konn4yectBO pernctpoB
12 | 0x02 0x02
13 | 0x04 | KonunyectBo 6ant 0x86 | KoHTponbHasa cymma
14 | Ox00 | 3HayeHwue pernctpa 0x0301 0x1B
15 | Ox01
16 | 0x03 | 3HauyeHue pernctpa 0x0302
17 | Ox01
18 | OXEE | KoHTponbHasa cymma
19 | Ox0A

UTteHne ogHOM 3anmMcu M3 YyacoBoro apxusa c mHgekcom 1 (Bpemsi — Ox 5DB14BFO
(7:00:00 24.10.2019r), nokasaHus — 0x37654321 (929383,201m3), cobbiTna - 0x02) no agpecy
yctponctea 0x01, BapnaHT ncnonHeHust npotokona 2, «[poten 15»

3anpoc OTBet
Ne | bant | OnncaHue bant | OnucaHune
1 | Ox01 | Agpec ycTponctea 0x01 | Agpec ycTponctea
2 | 0x44 | KomaHpa 0x44 | KomaHpa
3 | 0x01 | Tun apxmBa 0x01 | Tun apxuBa
4 0x00 | NHpekc HavyanbHOM 3anucu 0x00 | Hpekc HavyanbHOM 3anucu
5 | 0x01 0x01
6 | 0x01 | Konn4yecTtBo 3anucen 0x01 | KonnyecTtBo 3anuncemn
7 | 0x30 | KoHTposnbHas cymma 0x4B | Mnagwme 3HavyeHs BpEMEHU CHATUSA
8 | 0x69 OxFO | nokasaHumn 3anucu ¢ nHaekcom 1
9 0x5D | Ctaplume 3Ha4yeHnss BpEMEHU CHATUS
10 0xB1 | nokasaHumn 3annucu ¢ nHaekcom 1
11 0x43 | Mnaglme 3Ha4YeHuns nokasaHum
12 0x21 | 3anucu c nHaekcom 1
13 0x37 | Ctaplwume 3Ha4YeHns NoOKasaHun 3anmcu
14 0x65 | c uHaekcom 1
15 0x00 | CobbiTna 3anucu ¢ nHaekcom 1
16 0x02
17 0xDB | KoHTpornbHasa cymma
18 0xA8
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UTeHne oByx 3anucemn n3 Meca4YHoOro apxmea c nHgekcamm 126 n 127 (3anucm nycrble, Tak
Kak He npoun3sogunnce) no cepumHomy Homepy Ne987654321 cuéTumnka Boab! U
cneunanusnposaHHomy agpecy 0xFD, BapyaHT ncnonHeHnsa npoTokona 2

3anpoc OTBet
Ne | bant | OnncaHue bant | Onucanue
1 OxFD | CneumanuanpoBaHHbI agpec OxFD | CneumanuanpoBaHHbI agpec
2 | 0x45 | KomaHpa 0x45 | Komanpa
3 | 0x43 | Mnaawwme 3Ha4eHUs1 CEPUNHOIO 0x43 | Mnagwwue 3Ha4YeHusi CepUnHoOro
4 | 0x21 | HoMmepa 0x21 | HoMepa
5 | 0x87 | CpeaHue 3Ha4YeHUs CEPUMNHOTO 0x87 | CpegHue 3Ha4YeHNa cepumHoro
6 | Ox65 | Homepa 0x65 | Homepa
7 | 0x00 | Ctapwue 3Ha4YeHUsi CEPUNHOIo 0x00 | Ctapwme 3Ha4YeHUs1 CEPUNHOTO
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | Tun apxmBa 0x03 | Tvn apxuBa
10 | Ox00 | 'Haekc HavyanbHOW 3anucu 0x00 | MHpoekc HavYanbHOW 3anucu
11 | OX7E Ox7E
12 | 0x02 | KonunyectBo 3anucen 0x02 | Konn4ecTtBo 3anucen
13 | OXE8 | KoHTponbHasi cymma OxFF | Mnagwwme 3Ha4YeHnsa BpeMeHU CHATUSA
14 | OxF3 OxF8 | nokasaHun 3anucu ¢ niaekcom 126
15 OxFF | Ctapwme 3Ha4YeHns BpeMeHU CHATUSA
16 OxFF | nokasaHumn 3anmcu ¢ nHaekcom 126
17 OxFF | Mnaglwme 3Ha4yeHnsa nokasaHun
18 OxFF | 3anucu ¢ nigekcom 126
19 OxFF | Ctapwme 3Ha4YeHnsa nokasaHun sannucu
20 OxFF | c nHgekcom 126
21 0x00 | CobbiTnsa 3anucu ¢ nHaekcom 126
22 0x07
23 OxFF | Mnagwme 3Ha4YeHnsa BpeMeHU CHATUSA
24 OxF8 | nokasaHun 3anmcu ¢ nHaekcom 127
25 OxFF | Ctapwmne 3Ha4YeHns BpeMEHU CHATUSA
26 OxFF | nokasaHumn 3anmcu ¢ nHaekcom 127
27 OxFF | Mnaglwme 3Ha4yeHnsa nokasaHun
28 OxFF | 3anucu ¢ nnaekcom 127
29 OxFF | Ctapwme 3Ha4YeHnsa nokasaHun sannucu
30 OxFF | c uHoekcom 127
31 0x00 | CobbiTnsa 3anucu ¢ nHaekcom 127
32 0x07
33 OxF8 | KoHTponbHasa cymma
34 0xA1
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13 U3meHeHusa AOoKyMeHTa

Pepakuus OnucaHne nameHeHus [ata
N3MEeHeHns
1 BeeneHa nepBas pegakums 27.10.2019
2 McnpaBneHa owmnbka Ha cTpaHuue 14 B nokasaHUsX 21.11.2019
3 M3meHeHO Ha3BaHne gokymeHTa. [lobaBneHbl onncaHmne 10.12.2021

BapuaHTa UCNOofHEeHUs npoTokona 3 un c4eTUMK Boabl « CBIY»
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