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B naHHoM gokymeHTe onncaH npoTtokon ModBus RTU BapuaHTOB UCNONHEHUA 2 1 3
cYé€TumkoB Boabl «lpoTen» n « CBIAY». BapnaHT ncnonHeHus npotokona 3 oTniMyaeTcs ot
BapuaHTa 2 Hanmunem pacxoga obpaTtHoro notoka. Cuétumk Bogbl «lMpoTten 15», «poten 20»
MMeEeT B NoKasaHusx eguHuuy mnagwero paspsga 0,001m3 (1 nutp), «lMpoTen 50» - 0,01m3
(10 nutpos), «CB3Y-15» n «CB3Y-20» - 0,0001m3 (0,1 nutpa).

1 Cuctema KomaHpg,

lMpoTokon obmeHa cooTBeTcTBYET cTaHgapTy Modbus pexum RTU. B kayectBe
dousmyeckomn cpebl nepegadn nHopmMauumn ncnonbsyeTcs kaHan RS-485 co crneayrowmmu
napameTpamu:

- Pexvm nepepaun — 8 6ut 6e3 NpOBEpKM UM C NMPOBEPKOM HA YETHOCTL/HEYETHOCTD,

1 unun 2 cton-6uTa;

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

- Mopsigok cnegoBaHus 6anTos. [na 16-Tn paspsaHbliX 4aHHbIX ucnonb3yeTcs big endian -
cTapwun 6anT cnegyeTt nepBbiM, KPOME KOHTPOJSIbHOW CyMMbI B KOTOPOW ucnosbayetca little
endian — mnagwun 6anTt nepBbiM. B cnyyae gaHHbIx 6onee 16 paspsgoB UCMONb3yeTcs
CMEeLUaHHbIN MNOpPSAO0K - PerncTpbl C MMAagWMMKM 3HaAYEeHUsAMU crnegyT nepBbiMU, a B
permctpax crapLumin 6anT - nepsbIM.

[May3a mexay naketamu coctaBndeT He MeHee 3,5 HTepBasioB BpeMeHn nepenayu
CVYMBOJIOB.

dopmart Kkagpa coobuieHns

Afpec ycTpoucTsa KomaHpa [aHHble KoHTpornbHasa cymma

1 6anT 1 6anT N oant 2 banTa

ALpec ycTponcTea MOXET UMETb CriefyloLme 3HaYeHNA:
- 0 unun 255 — wnpokoBeLLaTenbHbIN agpec 3annucu B perucTpbl, KpoMe pernctpa agpeca
yCTpoKncTBa u 6e3 0TBETa OKOHEYHOro YCTPOWCTBA;
- 1..247 — pabouve agpeca ons paboTbl B ceTn yCTpoUCTB. [Npu Bbinycke U3 NpoM3BOACTBaA
npuceanBaeTcd agpec 1;
- 253 (OxFD) — cneumann3anpoBaHHbIN agpec AN YTEHUS UK 3anucn O4HOrO UM HECKOSbKUX
perncTpoB Mo CepumMHOMY HOMEpPY;
- 254 (OXFE) — TecToBbIN agpec nNpu HaNnU4Ynm Ha JIMHUN TOSTbKO OQHOro YCTPOMCTBA.

[na obmeHa faHHbIMUK CO CHETYMKAMM UCNOSb3YIOTCA CreayloLne KoMaHab!:
- 3 (0x03) - NMonyyeHne TekyLlero 3Ha4eHNsa 0OQHOro UM HECKOSbKUX PEMMCTPOB;
- 6 (0x06) - YcTaHOBUTb HOBbIE 3HAYEHUS OOHOMO PErNCTPa;
- 16 (0x10) - YcTaHOBUTb HOBblE 3HAYEHUS HECKONBKUX PErUCTPOB;
- 65 (0x41) — lNony4yeHne TekyLero 3Ha4eHUs OAHOro NN HECKOSbKUX PErMcTpoB Mo
cepurHOMY HOMepY 1 cneunanuanposaHHoMy agpecy 253 (OxFD);
- 66 (0x42) — YcTaHOBUTb HOBbIE 3HAYEHUS1 O4HOrO perncTpa no cepumHoOMy HoOMepy n
cneuvanmsnpoBaHHomy agpecy 253 (OxFD);
- 67 (0x43) — YCcTaHOBUTb HOBblE 3HAYEHUSI HECKOSbKNX PErMCTPOB MO CEPUNHOMY HOMEPY Y
cneuvanmsMpoBaHHomy agpecy 253 (OxFD);
- 68 (0x44) — YTeHne apXMBHbIX 3HAYEHWI;
- 69 (0x45) — YTeHne apxXuBHbIX 3HAYEHUIN NO CEPUNHOMY HOMEPY U Cneunanm3mMpoBaHHOMY
agpecy 253 (OxFD).



03h - Mony4eHue TeKyLLero 3Ha4eHUst OAHOro UM HECKOJNbKUX PerucTpoB

dopwmart 3anpoca:
Appec Komanga | HavaneHbin agpec | KonuyecTBo permctpos KoHTponbHas
ycTponctea perucrpa cymMmma
A vnun OxFE 0x03 XX (2 6awnTa) NN (2 6awnTa) CRC
dopmaTt oTBeTa npu BbINOSIHEHMM 6€3 OLUNBOK:
Apnpec KomaHga Konnyectso 6ant [aHHble KoHTpornbHas
yCcTpouncTBa AaHHbIX cymma
A vnu OxFE 0x03 D (1 bawnT) D bant CRC
06h - YcTaHOBUTbL HOBOE 3Ha4eHWe o4HOro perncrpa
dopmar 3anpoca:
Anpec KomaHaa Anpec peructpa [aHHble KoHTpornbHas
yCTpomncTBa cymMmma
A vnn OxXFE
unm 0 nnu 0x06 XX 2 banta CRC
OxFF
dopmaT oTBETa NpU BbINOSIHEHUM 6E3 OLLINMBOK:
Anpec KomaHpa Anpec peructpa [aHHble KoHTpornbHas
yCTpOUCTBa cymma
A vnu OxFE 0x06 XX 2 banta CRC
10h - YcTaHOBUTb HOBbIE 3HAYE€HUSA HECKOJIbKUX PEerucTpoB
dopmart 3anpoca:
Anpec KomaHpga HavanbHbin Konu4yecTtBO KonnyectBo | [JaHHble KC
yCTpouCTBa agpec perucTpa | peructpoB | 6amT AaHHbIX
A vnu OXFE
unm 0 nnu 0x10 XX NN D(D=NN*2) | D6ant | CRC
OxFF
dopmaTt oTBETa NPU BbINONIHEHMM 6E3 OLUINMBOK:
Anpec KomaHpa HavanbHbin agpec KonunyectBo peructpos| KoHTposibHas
yCTPOUCTBa permcrtpa cymMmma
A nnn OXFE 0x10 XX NN CRC




41h - Mony4yeHue TeKyLero s3Ha4YeHUs OQHOro UM HeCKOJNbKUX PErMcTpoB NO CEPUNHOMY
HOMepYy U cneunanusmpoBaHHomy agpecy 253 (0xFD)

dopmar 3anpoca:

Appec KomaHpa CepunHbin HavyanbHbi Konnyectso KC
yCTpoucTBa HOMep CYETUMKA | adpec perucrpa perncTpoB
OxFD 0x41 6 Gant XX (2 6anTa) NN (2 6anTa) CRC
dopmar oTBeTa Npu BbINONHEHUN 6€3 OLLIMOOK:
Agpec KomaHpa CepuvintHbIn KonnuectBo 6ant [aHHble KC
ycTponcTea HOMep CYETYMKA OaHHbIX
OxFD 0x41 6 bant D (1 bawnT) D bant CRC
42h - YcTaHOBUTb HOBOE 3Ha4YeHUe O4HOro perucrpa no CepumnHOMy Homepy U
cneunanusnposaHHoMmy aapecy 253 (OxFD)
dopmar 3anpoca:
Apnpec KomaHnga CepunHbin Appec peructpa [aHHble KC
yCTpOncTBa HOMep CYETYMKA
OxFD 0x42 6 6ant XX 2 banTta CRC
dopmaTt oTBETa NpU BbINONIHEHMM 6E3 OLUINMBOK:
Anpec Komanga CepunHbin Appec peructpa [aHHble KC
yCTponcTBa HOMEp CYETUMKA
OxFD 0x42 6 6ant XX 2 banTta CRC

43h - YcTaHOBUTb HOBble 3HAYE€HUA HECKOSbKMUX PEerMcTpoB N0 CEPUMHOMY HOMEpPY U
cneunanusnposaHHomy aapecy 253 (OxFD)

dopmar 3anpoca:

Anpec Komanga | CepuiiHbii | HavanbHbIn Kon-Bo Kon-Bo | [laHHble KC
yCTponCTBa HOMep agpec perucT-B Gant
CYETYMKA perucrpa OaHHbIX
OXFD 0x43 6 Gaitt XX NN | PP= 1 pgair | cre
NN * 2)
dopmat oTBeTa NpU BbINOSHEHMN 6E3 OLINOOK:
Appec KomaHga CepuvinHbIn HavanbHbIM agpec KonuyecTtBo KC
yCTPOUCTBA HOMep CYETUMKA perncrpa perncTpos
OxFD 0x43 6 6ant XX NN CRC




44h — YTeHne apXuBHbIX 3Ha4Y€eHUN

dopwmart 3anpoca:

Anpec KomaHaa Tun apxmBa NHpekc HavanbHoW | KonnvectBo KC
yCTponcTBa 3anucu 3anucen
A vnun OxFE 0x44 T (1 6anT) Il (2 6anTa) L (1 6anT) CRC
dopmaTt oTBETa NpU BbINOSIHEHMM 6E3 OLLINMBOK:

Anpec KomaHga Tun NHoekec Konun4yecTtBo [laHHble KC
yCTpoOMUCTBa apxuBa Ha4anbHOM | 3anuncemn

3anucu
ApXu1BHblE
A vnun OxFE 0x44 T (1 6ant) | Il (2 6anta) | L (1 6anr) 3anucu CRC
(D 6anT)

45h — YTeHMe apXuBHbIX 3HAY€HMN NO CEPUNHOMY HOMEPY U cneuuanu3npoBaHHOMY
appecy 253 (OxFD)

dopmar 3anpoca:

Anpec KomaHga CepunHbIn Twn NHpeke Kon-Bo KC
yCTpoucCTBa HOMep CYETUMKA apxmBa Ha4YanbHOW | 3anucen
3anmcu
o y y L
OxFD 0x45 6 bant T (1 6anTt) | Il (2 6anTa) (1 6aiiT) CRC
dopmaTt oTBETa NPU BbINONIHEHMM 6€3 OLLINMBOK:
Anpec KomaHga | CepuinHbin Twn NHoekc Kon-Bo [aHHble KC
yCTponcTea HOMep apxuBa | HayanbHOW | 3anuncen
CYETUMKA 3anncu
T I L ApXnBHble
OxFD 0x45 6 bant - - - 3anucu CRC
(1 6anT) | (2 6anta) | (1 6anT) (D Gai)
MHpekc HayvanbHOW 3anmcu |l - ykasblBaeT Ha 3anucb, C KOTOPOW HA4YHYT CUUTbIBATbCS

3HadeHus. [locnegHsaAss Mo BpemMeHM 3anucb B XXypHane umeeT mHaekc 0, a cnegyrowas
nexatb B gumanasoHe ot 0 pgo

npegnocnegHaa 3anucb umeeT wuHgekc 1. Unhpekc I
MakCMMarbHOro KonnyecTaa 3annucen xypHana MuHyc 1.

KonunyectBo 3anucen L - ykasblBaeT KONMYECTBO CYUTbIBAEMbIX 3anvcen xxypHana. JomkHo
nexaTb B AnanasoHe oT 1 0o 24 BapuaHTa UCMOMHEHUs npoTokona 2, n ot 1 Ao 17 BapuaHTa -

3. 3anucu cunThiBaOTCA OT HOBOM 3annCK K CTapown.

OTBeT npu ownbkKe

dopmar oTBeTa NpY OLLINGKE:

Anpec KomaHnga Koa owmnbkn | KoHTponbHas
yCTpouCTBa SyMma
A vnu OxFD 5 §
Unn OXEE Komanga + 80h (YcTaHoBneH ctapunm 6ur) E (1 6anT) CRC




2 AnNropuTtM pacyéTta KOHTPOSIbHOW CYyMMblI

AnNroputm pacyéta KoOHTpOorsibHOM cyMMbl cooTBeTcTBYeT CRC16-1BM, nonNnHOM-
X16+x15+x2+1.:

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

2. MNepBbint 6anT coobueHuns cknagbiaeTcs no NCKJTKOYAKOLWEMY UIMA ¢
cogepxumbiM pernctpa CRC. Pesynbtat nomewiaetcs B pernctp CRC.

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

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

Ecnn mnagwwun 6ut 1, To genaetca onepaums NCKJTKOYAKOLWEE U peructpa CRC un
nonnHomMmunansHoro Yncna 0xA001.

5. Warn 3 n 4 noBTOPAOTCA BOCEMb pas.

6. MNoBTOpsAtOTCA Warn co 2 no 5 ansa cnefyowero coobLleHns. 3To NOBTOPSETCS 40 TeX
nop, noka ece 6anTbl coobLleHnsa He ByayT obpaboTaHbl.

7. ®nHanbHoe copgepxaHme pernctpa CRC n eCcTb KOHTpPONbHast CymMmma.

KoHTponbHasi cymma nepefaércs mnagwmm 6antom Bnepésn.

Mpumep pyHKUMKM pacyE€Ta KOHTPONbHOW CyMMbl Ha A3blke C nokasaH HUXe.

Il Pacdem KoHmMposbHoU cymmbi 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 Agpecauus peructpos
Tabnuua 1
Anpec HasHaueHne UrteHne | 3anucb
MapameTpbl cyéTYMKa 1
0x0000 Bepcusa MO - BCD,2 6anta \Y
0x0001 WaeHtndukaTop MO - Intl6, hex Vv
0x0004 | Mnaglume 3HayeHus \VJ
0x0005 | CpenHue 3HayeHus CepwitHblii Homep c4éTumnka -BCD,6 Gant \%
0x0006 | Ctapwme 3Ha4yeHus Vv
0x0008 Mogenb c4étymka Boabl - Int1l6 vV
0x0009 BapwaHT npoTtokona - Intl6 \VJ




MapameTpbl cH4ETYMKA 2

0x0300 Appec yctponctsa -Intl6 Vv Vv
0x0301 Kog ckopoctn obmeHa - Intl6 \VJ \Vj
0x0302 MapameTpbl BUTOB YETHOCTM M CTOM-OMTOB - INt16 \V V
0x0303 [laTa coxpaHeHns B Mecsi4HbIN XypHan - Int16 V V
0x0304 Tun yctponctsea - Intl6 V V
TeKyLine nokasaHUsl CYETYMKA
0x1000 | Mnaawme sHadveHns Yachl pearnbHoro BpemMeHm, v V*
0x1001 | Ctapwme 3HayeHus dopmat Unix Time - Int32 \Vj
0x1002 | Mnagwwve 3Ha4yeHus . vV
0x1003 | CTaplinte sHavenns lMoka3aHna cyéTumka (Tabn.2) - Int32 v
0x1004 CobbiTus - Int16 vV
0x1005 | Mnaglme 3Ha4YeHus MokasaHus c4éTUymKa obpaTHOro NoToka vV
0x1006 | Craplume aHaderms (Tabn.2, Tonbko Ana BapuaHta Vv
ncnonHeHus npotokona 3) - Int32
lNMokasaHMA cY4ETYMKa Ha Havarno Yyaca
0x1100 | Mnagwwue 3HavYeHus o \VJ
0x1101 | Crapive shaverns Bpewmsa, popmat Unix Time - Int32 v
0x1102 | MnaaLwune 3Ha4YeHus . V
0x1103 | Crapume snavenns lMoka3aHna cyéTumka (Tabn.2) - Int32 v
0x1104 CobbiTus - Int16 Vv
0x1105 | MnaaLwwue 3Ha4YeHus [Moka3aHusa c4éTumka obpaTHOro NoToka Vv
0x1106 | Craplume aHauerms (Tabn.2, Tonbko ANSa BapuaHTa v
ncnonHeHus npotokona 3) - Int32
NokasaHMA cYETYMKA HA HAYano CyTOK
0x1200 | Mnagwwve 3Ha4YeHus o Vv
0x1201 | Crapive shaverms Bpewms, bopmat Unix Time - Int32 v
0x1202 | Mnagwve 3Ha4yeHus . Vv
0x1203 | Crapume snavenns lMoka3aHuna c4yéTumka (Tabn.2) - Int32 v
0x1204 CobbiTus - Int16 \Y
0x1205 | Mnaglwme 3HayeHus [Moka3aHna c4éTumka obpaTHOro NoToka \V/
0x1206 | Craplume aHaueHms (Tabn.2, Tonbko ANsa BapuaHTa v

ncnonHeHus npotokona 3) - Int32

lNMoka3aHuA cy4éTynKa Ha Ha4vyano aaTbl COoXpaHeHuA B MeCSYHbIN XypHan

0x1300 | Mnaglwmne 3Ha4YeHus S VvV
0x1301 | Crapive sHaverms Bpema, gopmat Unix Time - Int32 v
0x1302 | Mnagwwve 3HavYeHus . Vv
0x1303 | CTapline sHavenns MokasaHna c4étymka (Tabn.2) - Int32 v
0x1304 CobbiTns - Int16 \
0x1305 | Mnaglwme 3HayeHns [Moka3aHna c4éTumka obpaTHOro NoToka \V/
0x1306 | Craplume aHaueHms (tabn.2, Tonbko Ans BapuaHTta Vv

ncnonHeHus npotokona 3) - Int32

MpuMeyeHme: *- 3anncb AoMmKHa NPOM3BOANTLCA OAHOBPEMEHHO B ABa perncTpa (cm. n.8).




4 Koabl owmnb0K

1 — HenassecTtHasa komaHaa;
2 — HensBecTHbIN agpec perncTpa;
3 — HeBepHoe 3HayeHne napameTpa.

5 Mopgenb cyéTyuKka Boabl

Tabnuuya 2
Kon Mopgenb c4éTymnka Boabl EonHnua mnagwero paspsiga B
nokKasaHuax
1 «lMpoten 15», AY15 0,001m3 (1 nuTp)
2 «lMpoten 20», Y20 0,001m3 (1 nuTp)
6 «lMpoten 50», AYS0 0,01m3 (10 nuTpoB.)
9 «lMpoTen 15-2», AY15 0,001m3 (1 nuTp)
0x0A «lMpoTen 15-3», AY15 0,001m3 (1 nuTp)
0x0B «[poTten 15-4», Y15 0,001m3 (1 nuTp)
0x41 «CBQ3Y-15-1», Y15 0,0001m3 (0,1 nuTpa)
0x42 «CB3Y-20-1», Y20 0,0001m3 (0,1 nuTpa)
0x51 «CBQ3Y-15-2», Y15 0,0001m3 (0,1 nuTpa)
0x52 «CB3Y-20-2», Y20 0,0001m3 (0,1 nuTpa)
0x61 «CB3Y-15-3», Y15 0,0001m3 (0,1 nuTpa)
0x62 «CB3Y-20-3», Y20 0,0001m3 (0,1 nuTpa)
Ox71 «CB3Y-15-4», Y15 0,0001m3 (0,1 nuTpa)
0x72 «CB3Y-20-4», Y20 0,0001m3 (0,1 nuTpa)
6 Koabl ckopocTen oomeHa
0 ->1200
1->2400
2 -> 4800

3 -> 9600 (no ymonyaHuio)

7 MapameTpbl 6UTOB YETHOCTU U CTON-OUTOB

0x0001 -> oanH 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 6uT, NpoBepKa Ha YETHOCTb.

8 tbopmaT BpeMeHun u gata CoxpaHeHusa B MeCSAYHbIN XypHan

dopmat BpeMeHu ncnonb3yetcsa Unix Time — 32-x paspsgHOe Lienoe YMCro co 3HaKOM.
3anncb BpeMeHn HeobxoanMo NPomn3BOaUTL O4HOM KOMaHLOW cpady B ABa pernctpa 0x1000 n
0x1001. MNpwu nonbITKe 3anncaTb B TONLKO OAMH PErUCTP, 3anucb He byaeT npomnsBegeHa. Takke
OyneT BblgaHo coobuieHne 06 owmnbke 3, ecnn NCNonNb3oBasncs He LWMpPOoKoBeLaTeNbHbIN
agpec.

[laTa coxpaHeHusi B MECSAYHbBIV XXypHan MOXeT NPUHMMaTh 3HaveHus ot 1 go 28, a no
yMOsSi4aHuto 3HayeHune pasHo 1. [pu aToM BpeMsi coxpaHeHna ByaeT Ha Havano cyTok, T.e. B 0
yacos 00 muHyT 00 cek.

9 Tun ycTponcTBa

Tun nogkno4aemoro CHETYMKA MMEET CrieayoLne 3Ha4YeHNS:
6 — CY4ETUMK ropssHen Boabl;

7 — CYETYMK BOAbI (MO yMONYaHMIO);

16 — CYETYMK XONOOHON BOAbI.



10 CoObIiTHA

Mpw HanMuyum BHELWHero MarHMTHOro nosnsi 6onee 60 cekyHn dmkenpyetca pnar 0x0001.

Mocne cbpoca no nutaHuio hopmupyetca cdonar 0x0002, Npy HEKOPPEKTHBIX NOKa3aHUSX
cyéTtymka — 0x0004. dnar HEKOPPEKTHbLIX NOKa3aHUN BO3HUKAET B Criydae obHapyKeHus
HEeMCcnNpaBHOCTM B NaMsTK apxmBa npubopa, Koraa CHMTbIBatOTCA U BOCCTaHaBNMBAKOTCA
nokasaHus nocne cbpoca.

®naru cbpoca No NUTaHMIO U HaNM4YUs BHELLHErO MAarHUTHOrO NMOMs B pernctpe cobbiTum
0x1004 ounwatoTcs nocrne YTeHus gaHHoro pernctpa. dnarm cépoca nNo NUTAHUIO U HANUYNSA
BHELLHEro MarHMTHOro nonsi B permctpax cobbitui 0x1104, 0x1204 n 0x1304 oumwatoTca
nocre nepesanuncu B AaHHble pernctpbl. drnar HEKOPPEKTHBLIX NOKa3aHWU BO BCEX perncrpax
coObITUI yCTaHaBNMBAETCA UMM OYULLLAeTCA TOMbKO nocrne cbpoca.

11 ApxuBHbIe 3anucu

CTpyKkTypa 3anucen apxuBoB NnokasaHa B Tabnvue 3 ong BapnaHTa UCMOMNHEHUA NPoToKoa
2, n B Tabnuue 4 - anga BapmnaHTa 3.

Tabnuuya 3
Tun apxmBa T CTpyKkTypa ogHOM 3anncu apxnBoB KonunyectBo | MakcumarnbHoe
6anT B KOJIM4eCcTBO
oaHou 3anucen B
3anucu apxuBe

1 - Yacosomn Bpemsa cHaTua nokasanun, Unix Time — 4 10 512
banTa (512 yacos
lMokazaHuna cyéTtumka (Tabn.2) — 4 banTta nnn 21 cyTkn n
CobblTng — 2 baunTa 8 4yacos)

2 - CytouHbIn | Bpemsa cHaTusa nokasanun, Unix Time — 4 10 384
banta (384 cyToK)
lMokazaHunsa cyéTtumka (Tabn.2) — 4 banTta
CobbiTnsa — 2 6anta

3 - MecsuHbin | Bpemsa cHaTusa nokasanun, Unix Time — 4 10 128
banta (10 neTn 8
lMokazaHuna cuéTtumka (Tabn.2) — 4 banTta mMecsaua)
CobbiTnsa — 2 6anrta

Tabnuuya 4
Tun apxuBa T CTpyKTypa 0gHOW 3anncu apxmBoB KonuuyecTtBo | MakcumanbHoe
GanT B KONn4ecTBO
oaHou 3anucen B
3anucu apxuBe

1 - Yacosowu Bpemsa cHAaTua nokazanun, Unix Time — 4 14 336
GanTa (336 vacos
lMokasaHuna cyéTtumka (Tabn.2) — 4 banTta nnu 14 cyTok)
CobbITns — 2 banta
MokasaHna cyéTuymka obpaTHOro NoToKa
(Tabn.2) — 4 6anTta

2 - CyTouHbIn | Bpemsa cHATMs nokasaHui, Unix Time — 4 14 252

banta

MokasaHusa c4éTymka (Tabn.2) — 4 6anta
CobbITns — 2 6aunTa

[MokasaHusa c4éTymka obpaTHOro NoToka
(Tabn.2) — 4 6anTta

(252 cyToK)
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3 - MecsyHbIn | Bpemsa cHATUA nokadaHun, Unix Time — 4 14 84
6anta (7 ner)
MokasaHusa c4éTymka (Tabn.2) — 4 6anta
CobbITns — 2 6anTa

lMoka3aHnsa cyéTumka obpaTHOro NoToka
(Tabn.2) — 4 6anTta

3anucu ¢ nHaekcom O B HaCOBbIX, CYTOYHbIX U MECAYHbIX XXypHanax UMeroT Konuu B
permnctpax 0x110x, 0x120x n 0x130x, cooTBeTCTBEHHO. Pasnuyune 3aknoyaeTcs B TOM, 4YTO
nepBble 3anncn XpaHATCHA B 3HEProHe3aBUCMMON NaMSTU, a BTOPbIE — B PErMMCTPOBON NaMATH
©e3 coxpaHeHns Npu BbIKMOYEHUN NNTaAHUS.

Ecnun nokasaHus cyétymka nmetrot 3HadeHnsa OXFFFFFFFF, To 3TO o3Ha4aeT 4To 3anucb He
npounssoaunacs.

12 Mpumepbl NnakeToB 06MeHa AaHHbIMU

UteHune cepuimnHoro Homepa Ne987654321 cuyéTtymka Boabl No agpecy yctponcrtaa 0x01

3anpoc OTtBeT
Ne | Bant | Onucanwue Bant | Onucanue
1 | O0x01 | Agpec ycTponctea 0x01 | Agpec ycTponctea
2 | Ox03 | KomaHga 0x03 | KomaHpa
3 | 0x00 | HayanbHbIN agpec perncTpa 0x06 | KonnyectBo 6ant
4 | 0x04 0x43 | 3HaveHune perucTtpa 0x0004
5 | 0x00 | KonnyecTBo pernctpos 0x21
6 | Ox03 0x87 | 3HaueHune perncTtpa 0x0005
7 | Ox44 | KoHTponbHada cymma 0x65
8 | Ox0A 0x00 | 3HauveHune perncTtpa 0x0006
9 0x09
10 0x6B | KoHTponbHas cymma
11 0x2C

UteHne agpeca yctponctea paBHoro 0x01 no TectoBomy agpecy OXFE

3anpoc OtBeTt
Ne | Bant | OnucaHue Bant | Onncanune
1 | OXFE | TectoBbI agpec OXFE | TecToBbIV agpec
2 0x03 | KomaHaa 0x03 | KomaHga
3 | 0x03 | HayanbHbIM agpec perncrtpa 0x02 | KonnyecTtBo 6ant
4 | 0x00 0x00 | 3HaueHune permncTtpa 0x0300
5 | 0x00 | KonnyecTBO pernctpos 0x01
6 | 0x01 0x6D | KoHTponbHas cymma
7 | 0x90 | KoHTporibHas cymma 0x90
8 |0x41
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3anncb TMna yCTponucTBa paBHOro 6 (CHETUYMK ropsiyen Bogbl) No agpecy ycrporctaa 0x01

3anpoc OTtBet
Ne | Baut | OnucaHue Bant | Onncanue
1 | Ox01 | Agpec ycTtponcrea 0x01 | Agpec ycTponctea
2 | 0x06 | KomaHga 0x06 | KomaHga
3 | 0x03 | Agpec perucTpa 0x03 | Agpec peructpa
4 | 0x04 0x04
5 | Ox00 | 3HayeHune pernctpa 0x00 | 3HayeHue permcTpa
6 | Ox06 0x06
7 | 0x48 | KoHTporbHas cymma 0x48 | KoHTporbHas cymma
8 | 0x4D 0x4D
3anncb JaTbl COXpaHEHUs1 B MECSYHBIN XXYpHas paBHOM 2 MO LWMPOKoBeLWaTenbHOMY agpecy
0x00
3anpoc OTtBet
Ne | Bant | OnucaHue bant | Onncanue
1 0x00 | WnpokoBewatenbHbIM agpec
2 | Ox06 | Komanga bes oTBeTa
3 | 0x03 | Agpec perucTpa
4 | 0x03
5 | 0x00 | 3HauyeHue pernctpa
6 | 0x02
7 | OxF9 | KoHTpornbHas cymma
8 | Ox9E

3anuck BpemeHu pasHoro 0xX5DB054F9 (13:26:17 23.10.2019r) no agpecy yctpounctsa 0x01

3anpoc OtBet
Ne | Bant | OnucaHue bant | OnucaHne
1 | 0Ox01 | Agpec ycTponcTsa 0x01 | Agpec ycTponctea
2 0x10 | KomaHgoa 0x10 | Komanpa
3 | 0x10 | HayanbHbI agpec perucTpa 0x10 | HayanbHbI agpec perucTpa
4 | 0x00 0x00
5 | Ox00 | KoninyecTtBo perncTpos 0x00 | Konn4yectBo perncTpos
6 | 0x02 0x02
7 | 0x04 | KonnyectBo 6ant 0x45 | KoHTponbHas cymma
8 | 0x54 | 3Ha4veHue peructpa 0x1000 0x08
9 | OxF9
10 | Ox5D | 3Ha4veHune pernctpa 0x1001
11 | OxBO
12 | OxC7 | KoHTponbHas cymma
13 | Ox4A
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UTeHune Tekywwmnx nokasaHum (Bpema — 0xX5DB054F9 (13:26:17 23.10.2019r), nokaszaHnsa —
0x12345 (74,565m3), cobblTns - 0x01) no cepuinHomy Homepy Ne987654321 cuétumka Boabl U
cneunanusnposaHHomy agpecy 0xFD, BapuaHT ncnosiHeHus npotokona 2, «lpoten 15»

3anpoc OtBet
Ne | bant | OnucaHue bant | Onucanue
1 | OXFD | CneunanusnpoBaHHbI agpec O0xFD | Cneynann3anpoBaHHbI agpec
2 | 0x41 | KomaHga 0x41 | KomaHpa
3 0x43 | Mnagwue 3Ha4eHuss CepUnHoro 0x43 | Mnagwwe 3Ha4eHns cepumnHoro
4 | Ox21 | HoMmepa 0x21 | Homepa
5 | 0x87 | CpegHue 3Ha4YeHUs cCepumHoOro 0x87 | CpefHue 3Ha4YeHUs1 CEPUNHOro
6 | Ox65 | Homepa 0x65 | Homepa
7 | 0x00 | Ctapwwme 3Ha4YeHUs CEPUNHOTO 0x00 | Ctaplme 3Ha4YeHNa CEPUNHOTO
8 | 0x09 | Homepa 0x09 | Homepa
9 | Ox10 | HayanbHbIN agpec permcrtpa 0x0A | KonnyectBo 6ant
10 | Ox00 0x54 | 3Ha4yeHue pernctpa 0x1000
11 | Ox00 | KonuyecTBo pernctpos OxF9
12 | Ox05 0x5D | 3Ha4yeHue pernctpa 0x1001
13 | 0x99 | KoHTponbHasa cymma 0xBO
14 | 0x25 0x23 | 3Ha4yeHue pernctpa 0x1002
15 0x45
16 0x00 | 3Ha4yeHue pernctpa 0x1003
17 0x01
18 0x00 | 3HauyeHune pernctpa 0x1004
19 0x01
20 0xB8 | KoHTposibHas cymma
21 0x29

3anncb HOBOro agpeca ycTpornctea paBHoro 0x02 no cepuriHomy Homepy Ne987654321

CYéTuUMKa BoAbl U cneunanusmpoBaHHomy agpecy 0xFD

3anpoc OTtBeTt
Ne | Bant | Onucanwue Bant | Onucaxne
1 OxFD | CneumanuanpoBaHHbI agpec O0xFD | CneunanuanpoBaHHbI agpec
2 | 0x42 | KomaHga 0x42 | KomaHpa
3 0x43 | Mnagwme 3Ha4eHUss CEPUNHOIo 0x43 | Mnaglwme 3Ha4eHnsa CEPUNHOIO
4 | 0x21 | HOMepa 0x21 | HomMepa
5 | 0x87 | CpegHue 3Ha4Ye€HUS CEPUNHOIO 0x87 | CpegHue 3Ha4YeHMs CEPUNHOIO
6 | Ox65 |Homepa 0x65 | Homepa
7 | 0x00 | Ctapwue 3Ha4YE€HUS CEPUNHOTO 0x00 | CtapLwume 3Ha4YeHNss CEPUNHOIO
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | Agpec peructpa 0x03 | Agpec perucTpa
10 | 0x00 0x00
11 | Ox00 | 3HayeHue peructpa 0x00 | 3HauyeHune pernctpa
12 | 0x02 0x02
13 | OxD3 | KoHTponbHaa cymma 0xD3 | KoHTposibHas cymma
14 | Ox27 0x27
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3anuck koga ckopocTtu pasHoro 0x01 (2400 6oa) 1 napameTpoB BUTOB YETHOCTW U CTOM-
6uToB paBHbix 0x0301 (oamH cTon 6uT, NpoBepKa Ha YETHOCTb) MO CEPUNHOMY HOMEPY
Ne987654321 cuéTtymnka Boabl U cneyunanmsanposaHHomy agpecy OxFD

3anpoc OtBet
Ne | bant | OnucaHue bant | Onucanue
1 | OxFD | CneumanuampoBaHHbIA agpec O0xFD | CneumannsnpoBaHHbIN agpec
2 | 0x43 | KomaHga 0x43 | KomaHaa
3 0x43 | Mnagwwe 3Ha4eHns cepumHoOro 0x43 | Mnagwuve 3Ha4YeHuss CepunHoro
4 | 0x21 | HomMmepa 0x21 | Homepa
5 | 0x87 | CpeaHue 3Ha4YeHNa CepumHoro 0x87 | CpeaHue 3Ha4YeHNa cepumHoro
6 | Ox65 | HoOmepa 0x65 | Homepa
7 | Ox00 | Ctapwme 3Ha4YeHUss CEpPUNHOro 0x00 | Ctapwue 3Ha4YeHUsi CePUNHOro
8 | 0x09 | Homepa 0x09 | Homepa
9 | Ox03 | HayanbHbIN agpec permcrtpa 0x03 | HavanbHbIM agpec pernctpa
10 | Ox01 0x01
11 | Ox00 | KonnyectBO peructpos 0x00 | KonunyectBo perncrpos
12 | 0x02 0x02
13 | 0x04 | KonnyectBo 6ant 0x86 | KoHTpornbHasa cymma
14 | Ox00 | 3Ha4yeHue pernctpa 0x0301 0x1B
15 | Ox01
16 | Ox03 | 3Ha4yeHune pernctpa 0x0302
17 | Ox01
18 | OXEE | KoHTponbHasa cymma
19 | Ox0A

UTteHne ogHOM 3anuMcu u3 4acoBoro apxumea c mHaekcom 1 (Bpems — Ox 5DB14BFO
(7:00:00 24.10.2019r), nokasaHus — 0x37654321 (929383,201m3), cobbiTna - 0x02) no agpecy
yctponctea 0x01, BapmaHT ucnonHeHus npotokona 2, «lpoten 15»

3anpoc OTtBeTt
Ne | Bant | Onucaxne Bant | Onncanue
1 | Ox01 | Agpec ycTpoucTtea 0x01 | Agpec ycTponctea
2 | 0x44 | KomaHpa 0x44 | KomaHga
3 | 0x01 | Tun apxuBa 0x01 | Tun apxmBa
4 0x00 | hpoekc HavYanbHOW 3anucu 0x00 | NHpekc HaYanbHOW 3annucu
5 | 0x01 0x01
6 | Ox01 | Konn4yecTtBo 3anucen 0x01 | KonnuecTtBo 3anuceun
7 | Ox30 | KoHTponbHasa cymma 0x4B | Mnaglwme 3Ha4yeHNsa BpeEMEHU CHATUS
8 0x69 OxFO | nokasaHun 3anucu ¢ nHaekcom 1
9 0x5D | Ctaplumne 3Ha4eHNs BPEMEHU CHATUSA
10 0xB1 | nokazaHun 3anucu ¢ nHaekcom 1
11 0x43 | MnagLwuuve 3Ha4YeHns NnokasaHum
12 0x21 | 3anucu ¢ nHaekcom 1
13 0x37 | CTaplume 3Ha4yeHus1 NoKasaHum 3anmcu
14 0x65 | c nHoekcom 1
15 0x00 | CobbiTus 3anncK ¢ nHaekcom 1
16 0x02
17 O0xDB | KoHTponbHasi cymma
18 OxA8
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UTeHne OByx 3anncen n3 Meca4yHoro apxmsa c nHgekcamun 126 n 127 (3anucu nycrble, Tak
Kak He Npoun3Boaunnck) no cepuimHomy Homepy Ne987654321 cyéTumnka Boabl U
cneunanusnposaHHomy agpecy 0xFD, BapyaHT UCNosiHeEHUs NpOToKoNa 2

3anpoc OtBet
Ne | bant | OnucaHune bant | Onucaxne
1 | OxFD | CneumanuampoBaHHbIA agpec O0xFD | CneumannanpoBaHHbIN agpec
2 | 0x45 | KomaHpa 0x45 | Komanga
3 0x43 | Mnagwwe 3Ha4eHns cepumHoro 0x43 | Mnagwue 3Ha4YeHus CepumnHoro
4 | 0x21 | HomMmepa 0x21 | Homepa
5 | 0x87 | CpeaHue 3Ha4YeHNa cepumHoro 0x87 | CpegHue 3Ha4YeHNs CepUNHOro
6 | Ox65 | HoOmepa 0x65 | Homepa
7 | Ox00 | Ctapwme 3Ha4YeHUss CEpPUNHOro 0x00 | Ctapwue 3Ha4YeHUsi CePUNHOro
8 | 0x09 | Homepa 0x09 | Homepa
9 | 0x03 | Tun apxmBa 0x03 | Tun apxmBa
10 | OX00 | Hpekc HavYanbHOW 3anucu 0x00 | 'HOoekc Ha4YanbHOWM 3anncu
11 | OX7E OX7E
12 | 0x02 | Konn4yecTBo 3anucen 0x02 | KonunyecTBo 3anucen
13 | OXE8 | KoHTponbHaga cymma OxFF | Mnagwuve 3Ha4eHus BpEMEHWN CHATUSA
14 | OxF3 OxF8 | noka3aHun 3anucu ¢ nuaekcom 126
15 OxFF | CTapwue 3Ha4eHUs1 BPEMEHU CHATUS
16 OxFF | nokasaHun 3anucu ¢ MHaekcom 126
17 OxFF | MnagLwwe 3Ha4YeHus nokasaHum
18 OxFF | 3anuncu ¢ nHaekcom 126
19 OxFF | Ctapwme 3Ha4YeHust moKasaHun 3anucu
20 OXFF | c nHgekcom 126
21 0x00 | CobbITna 3anucu ¢ nHaekcom 126
22 0x07
23 OxFF | Mnagwuve 3Ha4YeHns BpEMEHU CHATUSA
24 OxF8 | nokasaHu 3anucm ¢ nHaekcom 127
25 OxFF | CTapwue 3Ha4eHUs1 BPEMEHU CHATUS
26 OxFF | nokasaHuin 3anucu ¢ nHaekcom 127
27 OxFF | Mnagwwue 3HayeHunst nokasaHumn
28 OxFF | 3anucu ¢ niaekcom 127
29 OxFF | Ctapwue 3Ha4YeHust mokasaHun 3anucu
30 OxFF | c nHgekcom 127
31 0x00 | CobbITus 3anucu ¢ negekcom 127
32 0x07
33 0xF8 | KoHTponbHasa cymma
34 OxAl
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13 N3mMeHeHUs OKYMEHTa

Pepakuuns OnuncaHne nameHeHus [aTa
N3MEHEHNS
1 BBeneHa nepBada pegakums 27.10.2019
2 WcnpasneHa owmnbka Ha cTpaHuue 14 B nokasaHusx 21.11.2019
3 N3meHeHO Ha3BaHne JokymeHTa. [lobaBneHbl onncaHune 10.12.2021

BapuaHTa MCMNoSIHEHMs NpoTokona 3 n CY4ETYMK Boabl «CBIY»
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