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B naHHoMm gokymeHTe onncaH npotokon ModBus RTU cuyétyukos Boabl bankan C-300M
C UHTepencom RS-485.

1 Cuctema KomMaHp,

MpoTokon o6bmeHa cooTBeTcTBYET cTaHAaapTy Modbus pexum RTU. B kayecTtBe
domsnyeckomn cpebl nepenayun nHopmaumm ncnosnbdyetcs kaHan RS-485 co crnegyowmmm
napamMmeTpamu:

- Pexxum nepegaum — 8 6ut 6e3 nNpoBepKn uUnm ¢ NPOBEPKOM HA YETHOCTb/HEYETHOCTb, 1

unu 2 cton-6ura;

- CkopocTb obmeHa — 1200, 2400, 4800 wnnum 9600;

- Mopspok cneposanus 6anToB. [na 16-Tn pa3psgHbiX AaHHbIX Ucnonb3yeTcs big endian -
cTapwmn 6anT cnenyeTt NepBbiM, KPOME KOHTPOSIbHOM CyMMbl B KOTOPOW ucnonbayetcs little
endian — mnagwun G6ant nepsebiM. B criyyae gaHHbix Gornee 16 pas3psgoB ucnonb3yeTcs
CMeLLaHHbIN NOPSAJ0K - PEMMCTPbI C MIaALLUMK 3HAYEHUAMM CReayoT NepBbIMU, a B pernctpax
cTapwmn 6anT - NnepsbIM.

[Maysa mexay naketamu CoCTaBnsieT He MeHee 3,5 MHTepBaroB BpeMEHN nepenaym
CMMBOJIOB.

dopmat Kagpa coobLieHus
Appec ycTponctea KomaHnpga [aHHble KoHTponbHas cymma

1 cant 1 cant N 6ant 2 banTa

Appec ycTponcTBa MOXeET UMETb crieayroLlme 3Ha4YeHUs:
- 0 unun 255 — wnpokoBeLLaTenbHbIN agpec 3annucun B permcTpbl, KoOMe permcTpa agpeca
yCcTponcTBa 1 6e3 0TBeTa OKOHEYHOro YCTPONCTBA;
- 1..247 — paboumne agpeca gnst paboTbl B ceTn yCTPOUCTB. [pn Bbinycke n3 npon3BoacTBa
npuceauBaeTcs agpec 1;
- 253 (0xFD) — cneumannanpoBaHHbIn agpec AN YTEHMUST UK 3anucn O4HOIO UM HECKOSbKUX
pPerncTpoB Mo CepUMHOMY HOMEPY;
- 254 (OXFE) — TecToBbINM agpec nNpy HanNnn4nm Ha NIMHUN TOSNbKO OOQHOro YCTPOMCTBA.

[Ana obmeHa faHHBLIMU CO CHETYMKAMN NCMNONB3YKTCA CrieayoLmne KoMaHab:
- 3 (0x03) - lNMony4yeHne TekyLLero 3Ha4eHNs OQHOIO UM HECKOSNbKNUX PEFNCTPOB;
- 6 (0x06) - YcTaHOBUTb HOBbIE 3HAYEHWSI OOHOMO PernucTpa;
- 16 (0x10) - YcTaHOBUTb HOBbIE 3HAYEHUS HECKOSTbKNX PErUCTPOB;
- 65 (0x41) — Nony4eHne TekyLwero 3Ha4eHUs OQHOMo UITN HECKOJSTbKUX PErMCTPOB MO
cepurHOMYy HOMepY 1 cneumnanusnposaHHoMy agpecy 253 (OxFD);
- 66 (0x42) — YcTaHOBUTb HOBbIE 3HAYEHUS1 OQHOrO pPerncTpa no cepumHoOMy HOMepY n
cneuvanmsnpoBaHHomy agpecy 253 (OxFD);
- 67 (0x43) — YCTaHOBUTb HOBblE 3HAYEHUSI HECKOJTbKUX PETMCTPOB MO CEPUNHOMY HOMEPY U
cneunanuavpoBaHHomy agpecy 253 (OxFD);
- 68 (0x44) — YTeHne apxXmMBHbIX 3HAYEHUI;
- 69 (0x45) — YTeHne apX1BHbIX 3HAYEHUI MO CEPUMHOMY HOMEPY M Creumannu3mpoBaHHOMY
agpecy 253 (0xFD).
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03h - NMNonyyeHue TeKyLwero 3Ha4eHUs1 OAHOro UM HECKOJIbKUX PErMcTpoB

dopmart 3anpoca:

Appec Komanga | HavaneHbin agpec | KonuyecTtBo permctpos KoHTponbHas
ycTponctea perucrpa cymMmma
A vnun OxFE 0x03 XX (2 6awnTa) NN (2 6awnTta) CRC
dopmaT oTBETa NPU BbINONIHEHMM 6€3 OLUNBOK:
Apnpec KomaHga Konnyectso 6ant [aHHble KoHTpornbHas
yCTpoKncTBa AaHHbIX cymma
A vnu OxFE 0x03 D (1 bawnT) D bant CRC
06h - YcTaHOBUTbL HOBOE 3Ha4YeHWe o4HOro perncrpa
dopmar 3anpoca:
Anpec KomaHaa Anpec peructpa [aHHble KoHTpornbHas
yCTponcTBa cymMmma
A vnn OxXFE
unm 0 nnu 0x06 XX 2 banta CRC
OxFF
dopmat oTBeTa Npu BbINOAHEHUM 6e3 OLLINBOK:
Anpec KomaHaa Anpec peructpa [aHHble KoHTpornbHas
yCTpoOMnCTBa cymma
A vnun OxFE 0x06 XX 2 banTa CRC
10h - YcTaHOBUTb HOBbIE 3HA4Y€HUS1 HECKOJTIbKUX PErMcTpoB
dopmar 3anpoca:
Anpec KomaHpa HavanbHbin Konu4yecTtBO KonnyecTtBo [laHHble KC
yCTpoOMnCTBa agpec perucTtpa | pernctpoB | 6anmT AaHHbIX
A vnu OXFE
nnu 0 unu 0x10 XX NN D(D=NN*2)| D6ant | CRC
OxFF
dopmaTt oTBETaA NPU BbINONHEHUM 6€3 OLINBOK:
Anpec KomaHaa HavanbHbiM agpec KonunyectBo peructpos| KoHTposibHas
yCTponcTBa permcTpa cymMma
A nnn OXFE 0x10 XX NN CRC

HMO «Baikan» | OnucaHue npoTtokona ModBus RTU




41h - MNony4yeHue TeKyLlero s3Ha4eHNs OQHOIro UM HECKOJNbLKUX PErMcTpoB NO CEPUNHOMY
HOMepYy U cneunanusmpoBaHHomy agpecy 253 (0xFD)

dopmar 3anpoca:

Appec KomaHpa CepunHbin HavyanbHbI Konnyectso KC
yCTpoKncTBa HOMep CYETUMKA | adpec perucrpa perucTpoB
OxFD 0x41 6 6anT XX (2 6anTa) NN (2 6anTta) CRC
dopmar oTBeTa NpU BbINOSIHEHWM 6€3 OLLUNMBOK:
Agpec KomaHaa CepuvinHbIn KonnuectBo 6ant [aHHble KC
yCcTponcTea HOMep CYETYUMKA OaHHbIX
OxFD 0x41 6 6ant D (1 banT) D baunt CRC
42h - YcTaHOBUTb HOBOE 3Ha4YeHUe O4HOro perucrpa no CepumnHOMy Homepy u
cneunanusnposaHHomy aapecy 253 (0xFD)
dopmar 3anpoca:
Anpec KomaHaa CepuvinHbIn Anpec peructpa [laHHble KC
yCTponcTBa HOMep CYETYUMKA
OxFD 0x42 6 6ant XX 2 banta CRC
dopmaTt oTBETaA NPW BbINONHEHMM 6€3 OLUNBOK:
Appec KomaHpga CepunHbin Appec peructpa [aHHble KC
yCTponcTBa HOMEp CYETUMKA
OxFD 0x42 6 6ant XX 2 banTta CRC

43h - YcTaHOBUTb HOBblE 3HAY€HUA HECKONBbKMX PErMcTpoB No CEpUMHOMY HOMepY U
cneuvanusnposaHHomy aapecy 253 (0xFD)

dopmar 3anpoca:

Anpec KomaHnga | CepunHbin | HavanbHbIn Kon-Bo Kon-Bo | [JaHHble KC
yCTponCTBa HOoMep agpec perucT-B Gant
CYETYMKA permcrpa JaHHbIX
OXFD 0x43 6 GaitT XX NN DO®= | pganr | CrRC
NN * 2)
dopmat oTBeTa Npu BbINOHEHUM 6e3 OLnBOK:
Appec KomaHpa CepuvinHbIn HavanbHbIM agpec KonnyecTtBo KC
yCTponcTBa HOMep CYETUMKA perncrpa perncTpos
OxFD 0x43 6 6ant XX NN CRC
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44h — YTeHne apxXMBHbIX 3HA4YEHUWN

dopmart 3anpoca:

Anpec KomaHaa Tun apxmBa NHpekc HavanbHoOW | Konn4vecTBo KC
yCcTponcTea 3anucu 3anuncen
A vnun OxFE 0x44 T (1 6anT) Il (2 6anTa) L (1 6anT) CRC

dopmaT oTBETa NPU BbINONHEHUM 6€3 OLINBOK:

Anpec KomaHpa Tun NHpekc Konu4yectBo [laHHble KC

yCTpouCTBa apxuBa Ha4YanbHOW | 3anuncen
3anucum
ApXu1BHble
A vnun OxFE 0x44 T (1 6ant) | Il (2 6anTa) | L (1 6anT) 3anucu CRC
(D 6anT)

45h — YTeHMe apXUBHbIX 3HAY€HUN NO CEPUMHOMY HOMEpPY U creunanmn3npoBaHHOMY
appecy 253 (0xFD)

dopmar 3anpoca:

Anpec KomaHpa CepunHbIn Twn NHpekc Kon-Bo KC
yCTpoucTBa HOMep CYETUMKA apxuBa HayanbHOW | 3anucen
3anucm
o o y L
OxFD 0x45 6 6ant T (1 6ant) | 1l (2 6anTa) (1 6aiiT) CRC
dopmaTt oTBETaA NPU BbINONHEHUM 6€3 OLUNBOK:
Anpec KomaHga | CepuinHbin Twvn NHoekc Kon-Bo [aHHble KC
yCTponcTea HOMep apxuBa | Ha4arnbHOM | 3anucen
CYETUMKA 3anncu
T I ApXnBHbIE
OxFD 0x45 6 6anT o o . 3anucu CRC
(1 6anTt) | (2 6anta) | (1 6anT) (D Garir)
NHpoekc HayvanbHOW 3anucu |l - ykasblBaeT Ha 3anucb, C KOTOPOW HaYHYT CYUTbIBATbCS

3HadeHus. [locnegHAss MO BpeMeHM 3anucb B XypHane umeeT mHaekc 0, a cnegyowas
npegnocneaHss sanucb umeet nHaekc 1. MHaekc |l nexatb B gnanasoHe ot 0 4O MakCMMaribHOro
KonmyecTBa 3anucen xxypHana MuHyc 1.

KonunyectBo 3anucen L - ykasbiBaeT KONMYECTBO CYMTbIBaeMbIX 3anvcen xxypHana. JomkHo
nexaTb B AnanasoHe oT 1 go 24 BapuaHTa UCMOMHEHNsA npoTokona 2, n ot 1 go 17 BapuaHTa -
3. 3anucn cunThIBaOTCA OT HOBOM 3anncu K CTapoun.

OTBeT npu ownbkKe

dopmar oTBeTa Npy OLUINGKE:

Adpec Komanpa Kon owmnbkn | KoHTponbHas
yCTponcTBa cyMma
A nnm OxXFD 3 §
Unn OXEE Komanga + 80h (YcTaHoBneH ctapumnm oumr) E (1 6anT) CRC
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2 AnNropuTtMm pacyéTta KOHTPOJIbHON CYyMMblI

AnNroputm pacyéta KOHTpOorsibHOM cyMMbl cooTBeTcTBYeT CRC16-1BM, nonnHom-
X16+x15+x2+1:

1. 16-Tn 6uToBbIN perncTtp 3arpyxaetcs uncnom OxFFFF, n ncnonesyetcsa ganee, Kkak
pernctp CRC.

2. MNepBbInt 6anT coobeHuns cknagbiaeTtcs no WCKITKOYAKOLWEMY UITA ¢
cogepxumbimM pernctpa CRC. Pesynbtat nomewaetcs B pernctp CRC.

3. Pernctp CRC caBuraetcs BnpaBo (B HanpaeneHun mnagwero 6urta) Ha 1 6ur,
cTtapmn 6ut 3anonHsetca 0.

4. Ecnn mnagwwnin 6ut 0, To noBTOpsieTcd war 3 (caswr).

Ecnn mnagwwun 6ut 1, To genaetca onepaums NCKJITKOYAKLWEE WU peructpa CRC 1
noniMHoMmunaneHoro Yucna 0xA001.

5. Warn 3 n 4 noBTOPSAKOTCA BOCEMb pPas.

6. MNMoBTOpsAIOTCA Warn co 2 no 5 ansa cnefyowero coobLueHns. 3To NOBTOPSAETCA 4O TEX
nop, noka Bce 6anTbl cooduieHnss He ByayT obpaboTaHsbl.

7. ®nHanbHoe copgepxaHue pernctpa CRC n ecTb KOHTpPObHas cymma.

KoHTponbHas cymma nepefaércs mnagwmm 6antom Bnepésn.

Mpumep pyHKUMKM pacyEéTa KOHTPONbHOW CyMMbl Ha A3blke C nokasaH HUXe.

// Pacyem koHmpornbHoU cymmel 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 Agpecauumsa peructpos
Tabnuua 1
Anpec HasHaueHwne YteHne | 3anucb
MapameTpbl cyéTumka 1
0x0000 Bepcusa MO - BCD,2 6anta \
0x0001 NaeHtndukatop MO - Intl6, hex V
0x0004 | Mnaglme 3Ha4YeHus V
0x0005 | CpenHue 3HayeHus CepuiiHblii HomMep c4éTumka -BCD,6 GainTt \Y
0x0006 | Ctapwme 3Ha4eHus V
0x0008 Mogenb c4étymka Boabl - Int1l6 V
0x0009 BapwaHTt npoTtokona - Intl6 \Y
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MapameTpbl CYETUMKA 2

0x0300 Appec yctponctsa -Intl6 Vv Vv

0x0301 Kog ckopoctn obmeHa - Intl6 \Vj \Vj

0x0302 MapameTpbl GBUTOB YETHOCTM M CTOM-OMTOB - INt16 V \V

0x0303 [laTa coxpaHeHna B MeCAYHbIN XypHan - Int16 V V

0x0304 Tun yctponctea - Intl6 V V

TeKyLine nokaszaHUsl CYHETYMKA

0x1000 | Mnaawme sHadqeHns Yackl pearnbHoro BpemMeHm, % V*

0x1001 | Ctapwme 3HayeHus dopmat Unix Time - Int32 \V;

0x1002 | Mnaawwve 3Ha4eHus . Vv

0x1003 | Crapive sHaverns MokasaHna c4éTymnka (Tabn.2) - Int32 v

0x1004 CobbiTus - Int16 \Y

0x1005 | Mnagwue 3Ha4YeHus lMokasaHma c4éTuymka obpaTHOro NoToKa \Y

0x1006 | Craplume aHaderms (Tabn.2, Tonbko ANs BapuaHTa Vv
ncnonHeHnsa npoTtokona 3) - Int32

NMokasaHMA cY4ETYMKa Ha Havarno Yyaca

0x1100 | Mnagwwue 3HavYeHus o \Y

Ox1101 | Crapive sHaverns Bpewms, popmat Unix Time - Int32 v

0x1102 | MnaaLwune 3Ha4YeHus vV

lMokasaHus c4éTumka (Tabn.2) - Int32

0x1103 | Ctapwume 3Ha4YeHus V

0x1104 CobbiTus - Int16 \Y

0x1105 | Mnaawme 3Ha4YeHus lMoka3aHna cyéTumka obpaTHOro NoToka vV

0x1106 | CTapLune 3HaveHus (Tabn.2, ToNbKO ANs BapuaHTa Vv
NcnonHeHnsa npoTokona 3) - Int32

lNoka3aHnA cyéTumMKa Ha Hayano CyToK

0x1200 | Mnagwwve 3HavYeHus o \Y

0x1201 | Crapime shaverms Bpems, popmat Unix Time - Int32 v

0x1202 | Mnagwwve 3Ha4eHus . V

0x1203 | Crapume snavenns lMokasaHus c4yéTumka (Tabn.2) - Int32 v

0x1204 CobbiTus - Int16 V

0x1205 | Mnaglwme 3Ha4yeHus lMoka3aHna c4éTumka obpaTHOro NoToka \Y

0x1206 | Craplume aHaueHms (Tabn.2, ToNbKO AN BapuaHTa Vv
NcnonHeHnsa npoTokona 3) - Int32

NMokazaHuA cYETUYMKA HA HAYano AaTbl COXpPaHEHUSA B MeCAYHbIN XypHan

0x1300 | MnagLwwe 3Ha4YyeHus o \Y

0x1301 | CTapwme aHaqenms Bpems, doopmat Unix Time - Int32 v

0x1302 | MnaaLwune 3Ha4YeHus . \Y

0x1303 | CTapline sHavenns MNMokasaHns cyéTtunka (Tabn.2) - Int32 v

0x1304 CobbiTns - Intl6 \

0x1305 | Mnaglme 3HayeHus lMoka3aHna c4éTumka obpaTHOro NoToka \Y

0x1306 | Craplume aHaueHms (Tabn.2, ToNbKO ANs BapuaHTa Vv
NcnonHeHnsa npoTokona 3) - Int32

MpuMeyaHue: *- 3anncb AoMKHa NPOM3BOANTLCA OAHOBPEMEHHO B ABa pernctpa (cm. n.8).
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4 Koabl owmnb0K

1 — HenssecTtHasa komaHaa;
2 — HensBecCTHbIN agpec perucTpa;
3 — HeBepHoe 3HayeHne napameTpa.

5 Mopgenb cyéTyuka BoAabl

Tabnuuya 2
Kon Mopaenb c4éT4ymka Boabl EonHnua mnagwero paspsga B
nokKasaHuax
1 barnkan C-300M RS-485, [1¥15 0,001m3 (1 nnTp)
2 Bankan C-300M RS-485, 1Y20 0,001m3 (1 nuTp)
6 Koabl ckopocTtenn oomeHa

0 ->1200
1->2400
2 -> 4800

3 -> 9600 (no ymonyaHuio)

7 NMapameTpbl 6UTOB YETHOCTU U CTON-OUTOB

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

0x0002 -> gBa cton 6uTa, HET NPOBEPKN HA YETHOCTL (MO YMOSTYaHUIO);
0x0201 -> oauH cTton BuT, NpoBepka Ha HEYETHOCTD;

0x0301 -> oguH cTon BuT, NpoBepKa Ha YETHOCTb.

8 CbopmaT BpeMeHun u gata CoxpaHeHusA B MeCAYHbIN XypHan

dopmaTt BpeMeHn ncnonbdyetca Unix Time — 32-x pa3psgHOe Lenoe YMCno Co 3HaAKOM.
3anncb BpeMeHn HeobxoanmMo Npomn3BoANTL OOHOW KOMaHaown cpaady B Aa pernctpa 0x1000 um
0x1001. MNpwu nonbITKe 3anncaTb B TONbLKO OAMH PErUCTP, 3anucb He ByaeTt npomnsBedeHa. Takke
OygeT BblgaHo coobuieHne 06 owmnbke 3, ecnu NCNonNb3oBasncs He WUpoKoBeLlaTenbHbIN
agpec.

[lata coxpaHeHns B MECSAYHbIN XXypHan MoXeT NpuHUMaTh 3HadeHust oT 1 o 28, a no
YMO4YaHu1Io 3Ha4eHne pasHo 1. [pu 3TOM BpeMsa coxpaHeHus ByaeT Ha Hayarno cyTok, T.e. B 0
yacos 00 muHyT 00 cek.

9 Tun ycTpomncTBa

Tun nogkno4aemMoro CYETYMKA MMEET CrieayoLme 3Ha4YeHNS:
6 — CYHETUMK ropssven Boabl;

7 — CYETUYMK BOAbI (NO YMOMYaHUIO);

16 — CYETYMK XONOOHON BOAbI.

10 CobbiTHA

Mpn Hannyumn BHeLHero marHUTHoOro nons 6onee 60 cekyHa dukcupyetcs gnar 0x0001.

Mocne cbpoca no nutaHuto opmupyetcsa drar 0Xx0002, Npy HEKOPPEKTHBLIX MOKa3aHNAX
cyéTumka — 0x0004. dnar HEKOPPEKTHbIX NOKa3aHWU BO3HUKAET B criydyae obHapyXeHns
HEeMcnpaBHOCTM B NaMsTK apxmBa npubopa, Koraa CYMThIBaOTCA U BOCCTaHaBNMBAKOTCA
nokasaHus nocne cbpoca.

®naru cbpoca No NUTaHMIO U HanNMYns BHELLHEro MarHUTHOrO MOMs B pernctpe cobbiTum
0x1004 ounatoTca nocne YteHms gaHHoro pernctpa. dnarm cbpoca nNo NUTAHUIO U HANMYNS
BHELUHero MarHMTHoro nons B pernctpax cobbitnn 0x1104, 0x1204 n 0x1304 ounwarotcs
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nocne nepesanucu B AaHHble pernctpbl. Prar HEKOPPEKTHBIX NOKa3aHWA BO BCEX permcTpax

coObITUI yCTaHaBNMBaETCs UK o4YmMLLLI@eTCcs ToNbKo nocne cbpoca.

11 ApxuBHbIe 3anucu

CTpykTypa 3anucen apxmBoB nokasaHa B Tabnuvue 3 ons BapmaHTa UCNOMHEHNA NPOTOKoNa
2, n B Tabnuue 4 - anga BapmnaHTa 3.

Tabnuuya 3
Tun apxvBa T CTpyKkTypa 0gHOM 3anMcu apxmeoB KonnyectBo | MakcumarnbsHoe
6anT B KONM4ecTBo
OfiHOM 3anvcen B
3anuncu apxuBe

1 - Yacosowu Bpemsa cHATUA nokasaHun, Unix Time — 4 10 512
banta (512 vacos
lNMokasaHuna c4étymnka (Tabn.2) — 4 banta nnm 21 cyTku u
CobbiTnsa — 2 banta 8 yacos)

2 - CyTouHbIn | Bpems cHATUA nokasaHun, Unix Time — 4 10 384
banta (384 cyToK)
lNokasaHuna c4étymnka (Tabn.2) — 4 banta
CobbITna — 2 6anTa

3 - MecsyHbIn | Bpemsi cHATUA nokasaHuin, Unix Time — 4 10 128
banta (10 neTn 8
lMokasaHna c4éTumka (Tabn.2) — 4 6anta mMecsua)
CobbITna — 2 6anTa

Tabnuua 4
Tun apxmBa T CTpyKkTypa 0gHOM 3an1Mcun apxmBoB KonunyectBo | MakcumarnbHoe
bant B KOSNM4eCcTBO
OJHOW 3anvcen B
3anucm apxumee

1 - Yacosowu Bpemsa cHATuA nokasaHun, Unix Time — 4 14 336
banta (336 4acos
lMokasaHna cyéTumka (Tabn.2) — 4 6anta nnu 14 cyTok)
CobbITna — 2 6anta
lMokasaHMsa c4éTUmKa 0bpaTHOro NOTOoKa
(tabn.2)— 4 6anta

2 - CyTouHbIn | Bpemsi cHATUA nokasaHuin, Unix Time — 4 14 252
GanTa (252 cyToK)
lMokasaHuna c4étyuka (Tabn.2) — 4 banta
CobbITna — 2 6anta
lMokasaHmsa cyéTumka obpaTHOro NOToKa
(tabn.2) — 4 6anta

3 - MecsauHbI | Bpems cHaTua nokasanum, Unix Time — 4 14 84
banTta (7 ner)

MNokasaHna c4étyunka (Tabn.2) — 4 6anta
CobbiTns — 2 6anTta

lMokasaHna c4éTumka obpaTHOro NoToka
(tabn.2) — 4 6anta

3anucu ¢ nngekcom 0 B HaCOBbLIX, CYTOYHbIX M MECAYHbIX XXypHanax MMerT Konuu B
permnctpax 0x110x, 0x120x n 0x130x, cooTBETCTBEHHO. Pasnunune 3aknioyaeTcs B TOM, 4YTO
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nepBble 3anncn XpaHATCS B 3HEProHe3aBUCMMOM NaMATH, a BTOPblE — B PErMCTPOBON NaMATH
©e3 coxpaHeHns Npu BbIKMOYEHUN NNTaAHUS.

Ecnun nokasaHus cyétymka nmetrot 3HadveHnsa OXFFFFFFFF, To 9TO 03HavyaeT 4To 3anucb He
npounssoaunacs.

12 Mpumepbl NnakeToB 0OMeHa AaHHbIMU

UteHune cepumnHoro Homepa Ne227654321 cyéTtymka Boabl No agpecy yctponctasa 0x01

3anpoc OtBeTt
Ne | Bant | Onucanwue Bant | Onncanue
1 | Ox01 | Agpec ycTponcTtea 0x01 | Agpec ycTponctea
2 0x03 | KomaHnpa 0x03 | Komanpa
3 | Ox00 | HauyanbHbIN agpec perucTpa 0x06 | KonnyecTtBo 6ant
4 | 0x04 0x43 | 3HayeHune permucTtpa 0x0004
5 | 0x00 | KonimyecTBo pernctpos 0x21
6 | Ox03 0x87 | 3HaueHune permucTtpa 0x0005
7 | Ox44 | KoHTponbHaga cymma 0x65
8 | Ox0A 0x00 | 3HaueHune permucTtpa 0x0006
9 0x09
10 0x6B | KoHTponbHas cymma
11 0x2C

UteHne agpeca yctponctea pasHoro 0x01 no tectoBomy agpecy OXFE

3anpoc OTtBeTt
Ne | bant | OnncaHme Bawnt | OnucaHne
1 | OXFE | TecToBbIM agpec OXFE | TectoBbI agpec
2 0x03 | KomaHga 0x03 | KomaHga
3 | Ox03 | HavanbHbIM agpec pernctpa 0x02 | KonnyectBo 6ant
4 | 0x00 0x00 | 3HauveHune permcTtpa 0x0300
5 | 0x00 | KonnyectBo peructpos 0x01
6 | 0x01 0x6D | KoHTponbHas cymma
7 | 0x90 | KoHTposnbHas cymma 0x90
8 |0x41
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3anncb TMna yCTponcTBa paBHOro 6 (CHETUYMK ropsiyen Bodbl) No agpecy ycrporctaa 0x01

3anpoc OtBet
Ne | Bant | OnucaHue Bant | OnucaHve
1 | 0x01 | Agpec ycTponctea 0x01 | Agpec ycTpouncTtea
2 | 0x06 | KomaHga 0x06 | KomaHga
3 | Ox03 | Agpec peructpa 0x03 | Agpec peructpa
4 | 0x04 0x04
5 | Ox00 | 3Ha4yeHwue pernctpa 0x00 | 3Ha4eHue perucTpa
6 | Ox06 0x06
7 | 0x48 | KoHTporibHasa cymma 0x48 | KoHTporbHas cymma
8 | 0x4D 0x4D
3anncb JaTbl COXpaHEeHUs1 B MECSYHBIN XKYpHan paBHOM 2 MO LWMPOKOBeLaTensHOMY agpecy
0x00
3anpoc OtBet
Ne | bant | OnucaHue Bant | OnucaHue
1 0x00 | lLnpokoBelwaTenbHbIn agpec
2 | 0x06 | KomaHpa bes oTBeTa
3 | Ox03 | Agpec peructpa
4 | 0x03
5 | 0x00 | 3HayeHue perncTpa
6 | 0x02
7 | OxF9 | KoHTpornbHasa cymma
8 | Ox9E

3anuck BpemeHu pasHoro 0xX5DB054F9 (13:26:17 23.03.2022r) no agpecy yctponctsa 0x01

3anpoc OtBet
Ne | bant | Onucanue Bant | Onucanue
1 | O0x01 | Agpec ycTponcTsa 0x01 | Agpec ycTponcTBa
2 0x10 | KomaHga 0x10 | KomaHga
3 | 0x10 | HavanbHbIM agpec pernctpa 0x10 | HayanbHbIN agpec perucTpa
4 | 0x00 0x00
5 | 0x00 | Konm4yectBo perncTpos 0x00 | KonunyecTtBo perncrpos
6 | 0x02 0x02
7 | 0x04 | KonuyecTtBo bant 0x45 | KoHTponbHasa cymma
8 | O0x54 | 3HauyeHue pernctpa 0x1000 0x08
9 | OxF9
10 | Ox5D | 3Ha4veHune pernctpa 0x1001
11 | OxBO
12 | OxC7 | KoHTponbHasa cymma
13 | Ox4A
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UTeHune Tekywwmnx nokasaHum (Bpema — 0xX5DB054F9 (13:26:17 23.03.2022r), nokasaHnsa —
0x12345 (74,565m3), cobbiTus - 0x01) no cepuiHomy Homepy Ne227654321 cyétumka BoAbl U
creumanusvposaHHomy aapecy OxFD.

3anpoc OtBet
Ne | bant | OnucaHne bant | Onucanue
1 | OXFD | CneunanuampoBaHHbIi agpec O0xFD | CneumannanpoBaHHbIN agpec
2 | 0x41 | KomaHnga 0x41 | KomaHaa
3 0x43 | Mnagwwe 3Ha4eHUs cepumHoro 0x43 | Mnagwue 3Ha4YeHus CepumnHoOro
4 | Ox21 | Homepa 0x21 | Homepa
5 | 0x87 | CpeaHuve 3Ha4YeHNa cepumHoro 0x87 | CpegHue 3Ha4YeHNs CepUNHOro
6 | Ox65 | Homepa 0x65 | Homepa
7 | Ox00 | Ctaplume 3Ha4YeHUsa CEpPUNHOro 0x00 | Ctapwue 3Ha4YeHUs1 CEPUNHOro
8 | 0x09 | Homepa 0x09 | Homepa
9 | O0x10 | HayanbHbIN agpec perncTpa 0x0A | KonunyectBo bant
10 | Ox00 0x54 | 3HauyeHune pernctpa 0x1000
11 | Ox00 | KonunyectBo perncrpos OxF9
12 | Ox05 0x5D | 3HauveHune pernctpa 0x1001
13 | 0x99 | KoHTponbHaga cymma 0xBO
14 | 0x25 0x23 | 3Ha4yeHune pernctpa 0x1002
15 0x45
16 0x00 | 3HauyeHue pernctpa 0x1003
17 0x01
18 0x00 | 3HauyeHune pernctpa 0x1004
19 0x01
20 0xB8 | KoHTpornbHas cymma
21 0x29

3anncb HOBOro agpeca ycTponctea paBHoro 0x02 no cepuriHomy Homepy Ne227654321
CYETYMKa BOAbl U cneunanuamposaHHomy agpecy OxFD

3anpoc OtBeTt
Ne | bant | Onucaxune Bant | Onucaxwne
1 OxFD | CneunanuampoBaHHbIA agpec OxFD | CneumanusnpoBaHHbI agpec
2 | 0x42 | KomaHga 0x42 | KomaHpa
3 0x43 | Mnagwwe 3Ha4eHUs1 CepUMHOro 0x43 | Mnagwue 3Ha4YeHusi CepUNHOro
4 | 0x21 | Homepa 0x21 | Homepa
5 | 0x87 | CpeaHve 3Ha4YeHUsa CeEpUNHOro 0x87 | CpegHue 3Ha4YeHUsi CEPUIHOIO
6 | Ox65 | HOoMepa 0x65 | Homepa
7 | 0x00 | Craplume 3Ha4YeHUs CepPUINHOro 0x00 | Ctapwme 3Ha4eHUs1 CEPUNHOTO
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | Agpec perucTpa 0x03 | Agpec peructpa
10 | Ox00 0x00
11 | Ox00 | 3HayeHue peructpa 0x00 | 3HauyeHue peructpa
12 | 0x02 0x02
13 | 0xD3 | KoHTpornbHasa cymma 0xD3 | KoHTpornbHas cymma
14 | Ox27 0x27
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3anuck koga ckopoctu pasHoro 0x01 (2400 6o4) n napameTpoB GUTOB YETHOCTU N CTOM-
6uTtoB paBHbix 0x0301 (oamH cTon 6uT, NpoBEpPKa Ha YETHOCTL) NO CEPUNHOMY HOMEPY
Ne227654321 cyéTymnka Boabl U cneuunanuamposaHHomy agpecy OxFD

3anpoc OTtBet
Ne | bant | OnucaHue Bant | OnucaHne
1 | OXFD | CneumanuampoBaHHbI agpec O0xFD | Cneynann3anpoBaHHbIN agpec
2 | 0x43 | KomaHga 0x43 | KomaHnga
3 0x43 | Mnagwwe 3Ha4eHns cepumHoOro 0x43 | Mnagwwe 3Ha4eHUs cepumnHoro
4 | 0x21 | Homepa 0x21 | Homepa
5 | 0x87 | CpegHue 3Ha4yeHUs CEPUNHOIo 0x87 | CpegHue 3Ha4YeHUs1 CEPUNHOro
6 | Ox65 | HoOmepa 0x65 | Homepa
7 | Ox00 | Ctapwme 3Ha4YeHUss CEpPUNHOro 0x00 | Ctapwue 3Ha4YeHUs1 CEPUNHOIo
8 | 0x09 | Homepa 0x09 | Homepa
9 | Ox03 | HayanbHbIN agpec perucTpa 0x03 | HavanbHbIM agpec pernctpa
10 | Ox01 0x01
11 | Ox00 | Konun4yectBO permcTpos 0x00 | KonnyectBO permcTpos
12 | 0x02 0x02
13 | Ox04 | KonunyectBo 6ant 0x86 | KoHTposibHas cymma
14 | Ox00 | 3HayeHue pernctpa 0x0301 0x1B
15 | Ox01
16 | Ox03 | 3HayeHue pernctpa 0x0302
17 | 0x01
18 | OXEE | KoHTponbHaga cymma
19 | Ox0A

UTeHne ogHOM 3anmcy U3 4acoBOro apxvea ¢ nHaekcom 1 (Hanpumep, Bpems — Ox
5DB14BFO0 (7:00:00 24.10.2019r), nokasaHusa — 0x37654321 (229383,201m3), cobbiTna - 0x02)
no agpecy ycrponcrea 0x01.

3anpoc OtBeTt
Ne | Bant | Onucanune Bant | Onucanmne
1 | 0x01 | Agpec ycTtpouncTtea 0x01 | Agpec ycTponctea
2 0x44 | Komanpa 0x44 | Komanpga
3 | 0x01 | Tun apxuBa 0x01 | Tun apxmBa
4 0x00 | NHoekc Ha4YanbHOM 3anucu 0x00 | NHpoekc HavanbHOM 3anncu
5 | 0x01 0x01
6 | Ox01 | Konun4yecTBO 3anucen 0x01 | KonunuecTtBo 3anuceun
7 | Ox30 | KoHTponbHaga cymma 0x4B | Mnaglwme 3Ha4YeHUs1 BpEMEHU CHATUA
8 | 0x69 0OxFO | nokasaHuKn 3annucu ¢ nHaekcom 1
9 0x5D | Ctapwumne 3Ha4eHUs1 BPEMEHU CHATUSA
10 0xB1 | nokasaHuK 3annucu ¢ nHaekcom 1
11 0x43 | Mnaglume 3Ha4YeHns nokasaHum
12 0x21 | 3anucu ¢ nHaekcom 1
13 0x37 | Ctaplume 3Ha4YeHNs NOKasaHWin 3anmncu
14 0x65 | c uHaekcom 1
15 0x00 | CobbiTus 3anmncy ¢ nHaekcom 1
16 0x02
17 0xDB | KoHTporbHas cymma
18 OxA8
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UTeHne OByx 3anncen U3 Meca4yHoro apxmea c nHgekcamun 126 v 127 (3anucu nycrble, Tak
Kak He Npoun3BOaUNInCL) Mo cepumHomy Homepy Ne227654321 cyéTumnka Boabl U
creumanusvposaHHomy aapecy OxFD.

3anpoc OTtBet
Ne | bant | Onucanune bant | Onucanue
1 | OXFD | CneumanuampoBaHHbI agpec O0xFD | Cneynann3anpoBaHHbIN agpec
2 | 0x45 | KomaHpa 0x45 | Komanpa
3 0x43 | Mnagwwe 3Ha4eHns cepumHoOro 0x43 | Mnagwwe 3Ha4eHUs cepumnHoro
4 | 0x21 | Homepa 0x21 | Homepa
5 | 0x87 | CpegHue 3Ha4yeHUs CEPUNHOIo 0x87 | CpegHue 3Ha4YeHUs1 CEPUNHOro
6 | Ox65 | HoOmepa 0x65 | Homepa
7 | 0x00 | Crapwme 3Ha4YeHNa cepumHoro 0x00 | Ctapwme 3Ha4YeHNA CeEpUMHOro
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | Tun apxmBa 0x03 | Tvn apxuBa
10 | Ox00 | MHoekc HavYanbHOWM 3anucu 0x00 | Hpoekc Ha4YanbHOW 3anucun
11 | OX7E OX7E
12 | 0x02 | Konn4yecTBo 3anucen 0x02 | Konn4ecTtBo 3anucen
13 | OXE8 | KoHTpornbHasa cymma OxFF | Mnagwwe 3Ha4YeHns BpeMeHN CHATUA
14 | OxF3 OxF8 | nokasaHui 3anmcu ¢ nuaekcom 126
15 OxFF | Ctapwwne 3Ha4eHNs BPEMEHMN CHATUSA
16 OxFF | nokasaHui 3anmcu ¢ niaekcom 126
17 OxFF | Mnaglwme 3Ha4eHMs nokasaHumn
18 OxFF | 3anucu ¢ nngekcom 126
19 OXFF | Ctapwmne 3Ha4eHnsa nokasaHumn 3annucu
20 OxFF | ¢ nHgekcom 126
21 0x00 | CobbiTnsa 3anucu ¢ nHaekcom 126
22 0x07
23 OxFF | Mnagwwe 3Ha4eHns BpeMeHN CHATUA
24 OxF8 | nokasaHun 3anucu ¢ niaekcom 127
25 OxFF | Ctapwwne 3Ha4eHNs BDEMEHMN CHATUSA
26 OxFF | nokasaHui 3anmcu ¢ niaekcom 127
27 OxFF | Mnagwme 3HayeHunst nokasaHumn
28 OxFF | 3anucu ¢ nigekcom 127
29 OXFF | Ctapwmne 3Ha4eHns nokasaHmn 3annucu
30 OxFF | ¢ nHpgekcom 127
31 0x00 | CobbiTnsa 3anucu ¢ nHaekcom 127
32 0x07
33 OxF8 | KoHTpornbHasa cymma
34 OxAl
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13 N3mMeHeHUs1 JOKYMEHTa

Pepnakuuns OnuncaHne nameHeHus [aTta
N3MEHEeHUA
1 BBeneHa nepBaga pegakuus 04.04.2022
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