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1. O6wme nonoxeHun

1.1. lMpumeHeHue

JIOKyMEHT COJEpHUT ONMUCaHWE MPOTOKoJia oOMeHa WHTemekTyanpbHOro KoHTposuiepa SM160
(MK SM160) u nporpammuoro obecriedenust (I10) BepxHero ypoBHs B JTOKAIBHOM U YIAIEHHOM PEKUME
J0CTyna K KOH(QUTypaluu KOHTpOJUIepa, HaKOIUIeHHbIM B 0a3e naHHbIX (bJ]) KOoHTposuiepa maHHBIM
noTpeOIICHNUS SHEPTOPECYPCOB U )KYypHAIaM COOBITHIA.

[Ipssmoe B3ammopeiictBue ¢ mnoakmodeHHbIM kK MK SM160 obGopynoBaHueM BO3MOXHO IpH
COOTBETCTBYIOIIEH HACTPOKE KOHTPOJUIEpa B TYHHEJIBHOM DPEXHUME C HCIOJIb30BaHHEM IMPOTOKOJIA
oOMeHa OKOHEYHOTr0 000pyA0BaHUs 0€3 UCTIOIB30BAHUS JOMOIHUTEIBHBIX TPOTOKOJIOB.

1.2. Tunbl npomokosioe

B kagectBe 6a3oBoro nporokosna s B3aumozeiictsus ¢ UK SM160 ucnonb3yercs craHgapTHBIHN
IPOTOKOJI:

e  Modbus TCP — s B3anmoneiictsus 1o nokaisHoM cetu Ethernet u GPRS:;

e Modbus RTU — mrsg B3aumonericteusa mo RS485.

1.3. CmaHlapmHble napamempsbl
CrannaptHble napameTpsl cBs3u ais Bzaumoaeiicteus ¢ UK SM160 o mpotokony odmena:
e CoOcTBeHHBIH anpec (ceTeBoit HOMeEp) — «255»;
e Mg monp30BaTeis — «ro0ty;

e [laponb — «12345».

2. OnucaHune nportokona

2.1. KaHanbHbIU ypOBEHb
Crpykrypa makera juist mpotokosa Modbus TCP:
Id Id JlnuHa Hajpse Kon
TpaH3aKIMH | TIPOTOKOJIA | TMaKeTa BEIOMOTO byHKIMH Hlarieie
P YCTPOMCTBA

JlanHbie (pa3Mep 3aBUCHUT OT
2 Oaiita 2 Oamita | 2 Gaifta 1 GaiiT 1 GaiiT KoJia QYHKIHH), TUOO KOJ
omn6ku (1 Gaiir)

Haznauenue nosneit makera ass nporokoia Modbus TCP:
o «lId TpaH3akuuM» — yHUKAIbHBIH
e «Id mpoTtoxoma» — Bcerna 0;

e «/lnuHa makeTa» — JUIMHA NaKeTa, BKIOYas Mo «AJpec BeOMOro ycTpoiictBay, «Koj
byHkuun», «JlaHHbIeY;

e «Anpec BEOMOTO yCcTpoicTBa» — coocTBeHHBIN aapec MK SM160;
e «Koa pynkuun» — xoa GpyHKunu;
e «/lanHBIe» — OJIOK TAaHHBIX B COOTBETCTBUU C KOJOM (DYHKITHH.

Crpykrypa makera st mpotokoixa Modbus RTU:
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Anpec Ko biok
BEZIOMOTO A JlaHHBIC oOHapyKeHUs
. GyHKITII
YCTpOWCTBA OIMO0K

JlanHbie (pa3Mep 3aBUCUT OT
1 GaiiT 1 GaiiT KoJia PYHKIHH), JIUOO KOJ 2 Oaiita
ommOku (1 Gaiir)

Hasnauenue moneit makera ajis nporokona Modbus RTU:
e «Azpec BeqoMoro ycrpoicTBa» — cooctBeHHsii anpec MK SM160;
e «Kon pynkmun» — ko GyHKINH,
e «JlaHHBIE» — OJIOK JTAHHBIX B COOTBETCTBHH C KOJAOM ()yHKITHH;
° «b11ok 0OHapy)eHHs OMMO0K» — KOHTPOJIbHASI CyMMa MMaKeTa, BKIIF0Yasi BCE TOJIS.

CrpyKkTypa makera Jjisi 3alIpoCcOB M OTBETOB UACHTHUYHA. Ha oMH makeT 3ampoca BO3MOKEH OJIMH
[TaKeT OTBETA.

[Tons «Id Tpamszakummy», «Id mporokoma», «Anpec Bemomoro ycrpoicTBay, «Kox ¢yHKIuN»
TPAHCIUPYIOTCS U3 MAaKeTa 3alpoca B AKeT OTBETA 3a UCKIIOYEHHUEM CIydasi BOSHUKHOBEHHUS OLIMOKH.

B cnyuae BO3HUKHOBEHUS OIITMOKH MPU 00pabOTKe 3ampoca:

o [Ilone «Kon dynkmun» = «Koa ¢pynkmum» OR 0x80 (crapmmii OMT ycTaHABIMBAEeTCS B
3HaueHHUEe «1»);

o Tlone «/lanubie» = Kox ommOkwu (1 GaiT).
2.2. lNMpuknadHol ypoeeHb

2.2.1. Koabl hyHKUMNX
Konbl pyHKIMiA:

(byllil(zgnn Hasnauenue

0x46 @yHKIMS ayTeHTUPUKALUN HUCIIONb3YETCs AJI MPOBEPKU MOITMHHOCTH
nonb3oBarens, oopamntaromerocs kK UK SM160 o nporokony obmeHa

0x03 @OYHKIMS YTEHUS! PErUCTpa UCTIONb3YETCs AJI YTEHHS COAEPKUMOro YKa3aHHbIX
peructpos u3 MK SM160

0x10 @YHKIMS YTEHUS PErHCTpa UCTIONb3YETCs AJIs 3alIUCH COJIEPKUMOT0 YKa3aHHBIX
peructpos B UK SM160

0x08 OyHKIUS TUAaTHOCTUKY TOKITIOUEHHSI HCIIOIBb3YeTCsl JUIs poBepkH cBsi3u ¢ UK
SM160

0x45 @yHK1uMs uTeHHs (aiyioB ucnoab3yercs ais nonydeHus ¢ainos ¢ UK SM160
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2.2.1.1. AyteHTucpukaumsa (0x46)

Jns ayreHTUUKALMKA HCIONB3YETCs CIEeUUaTN3UPOBAHHBIN MOIMPOTOKON ayTeHTHU(]UKAINH,
BCTPOCHHBIN B IAaHHBIE 3aIIPOCOB U OTBETOB OCHOBHOTO ITPOTOKOJIA.

O6HIHI>'I CIIMCOK THIIOB ITIaKETOB CICHHUAIM3UPOBAHHOI'O IIOAIIPOTOKOJIA aYTCHTI/I(bI/IKaHI/II/I B
THUITIOBOM NOPAAKC MCITIOJIb30BAHUA:

Tun HNuaunnmarop Haznauenue
rakera

0x03 SBM 3anpoc ayreHTHUKAMK (TIepeaada
MMEHHU T10JIb30BaTEIs)

0x04 MK SM160 ITepenaya xkirova ayreHTUDUKAITAN

0x05 SBM [Tepenaya 3ammppoBaHHOTO KIIIOYA
ayTeHTU(PUKALINH

0x01 YK SM160 IToaTBEepKIeHHE yCTIEHITHOU
ayTeHTUUKAUN
YBenomiueHue 06 OTkase B

0x02 UK SM160 ayTeHTU(UKAIUU (HEBEPHOE UMS
MTOJIH30BATENS M/WJIH ITapOJIb)

dopmar makera 3anpoca ayreHTHGHUKamy (Teperayd MMEHH 0JIh30BaTeNsl):
Tun nmakera Mertoa ayTeHTHQUKAIUU Mwms nosib3oBarens

16 Gaiit
0x03 0x00 (ums He Gonee 15 GaiiT)

dopmar nmakera nepeayn Kioda ayTeHTHPUKAINN:

Tun nmakera Kitou ayreHTH(UKanmuu
0x04 16 Gaiit
®dopmar nakeTa nepenayu 3amupoBaHHOTO KIII0Ua ayTeHTU(OUKAIIIHN .
Tun makera 3amu@poBaHHBIN K04 ayTeHTH(PUKALUN
0x04 16 Gaiit

dopmaT makeTa MoATBEPKACHUS YCIICUTHOW ayTeHTU(DUKAITIH:
Twun makera
0x01

dopmar nmakera yBeJOMIIEHH 00 0TKa3e B ayTeHTH(UKAIMU (HEBEPHOE UM TIOJIb30BaTENs U/UIN
[apoJib):

Twuno nakera
0x02

Onwucanue GpopMaTos:

e Jlorun — ums nonp3oBaTens, JJIMHAa UMEHN GuKcupoBaHa - 16 Gaift. IMa npencrasiser codoi
JaTUHCKKUE OYKBBI B HW)KHEM peructpe, He Oosiee 15 cumBoiioB (pchar). He ucrnonb3oBanHbIe
0alThl UMEHHM 3aIIOJTHSAIOTCS HYJIEBBIM OAUTOM.

e Kirou ayreHTH(UKaIMK — MOCIEI0BaTENbHOCTD U3 16 0alT, popmMupyemasi KOHTPOJIEPOM;

e 3amm@poBaHHBIA KIIOY ayTeHTHQHUKAUU — KIIOY ayTeHTH(QHUKAUH, 3alid(poBaHHBINA IO
anroput™My AES ¢ mnmHol kmoua mmdposanus 128 Out. Ilpu 3TOoM B KayecTBe Kiroua

MUPPOBaHUS HUCHOJb3YyEeTCS XA Mapojis ayTeHTU(PHUKALUHU, TOJYyYEHHBIH MO aJropuTMy
MD5.
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[Tpumep mpoueaypbl ayTeHTU(UKAMHI TPU HCIIOIB30BAaHIUHM UMEHH IO0JIb30BaTeNst «r00t» M maposis

«12345.

Hns ynobctBa Bocmpuatusi Tpadduka, Mois MOANPOTOKOTA ayTeHTH(UKALWUU TOAYEPKHYTHI H
BBIJICTICHBI )KUPHBIM HIPH(PTOM.
00 02 00 00 00 14 FF 46 03 00 72 6F 6F 74 00 00 00 00
00 00 00 00 00 00 00 OO

1) 3BM—>SM160:

YpoBenb Tpaduxk KommenTtapuii
Modbus | 00 02 Id Tpan3zakiuu = 2

00 00 Id mpoTokoina

00 14 Jlimmaa Modbus makera, 36 0Oaiir.

FF Anpec ycrpoiictBa, SM160.

46 Oynkuust 0X46, MOANPOTOKOI ayTeHTU(DUKAIIH.
Ayrentu- | 03 Tun nakera ayrentuduxanuu «llepenava kiroua
dbukanus ayTeHTU(UKALIUN»

00 Merton ayrentudukanuu, Bceraa = 0.

72 6F 6F 74 00 00 00 00 | Mwms nonp3oBarens «r00t». Ha MecTe HEMCIOIb3yeMbIX

00 00 00 00 00 00 00 OO0 | cuMBOJIOB (hOPMHUPYIOTCS HYIIH.

2) SM160—>2BM:

00 02 00

01 01 01 01 01 01 01

00 00 13 FF 46 04 01 01 01 01 01 01 01 01 01

YpoBeHb Tpapux KommenTapmnii
Modbus | 00 02 Id Tpan3zakiuu = 2
00 00 Id mpoTokoina
00 13 Jmura Modbus makera, 19 GaidT.
FF Anpec ycrpoiictBa, SM160.
46 Oynkumst 0X46, MOANPOTOKON ayTeHTU(DUKAIHH.
Aytentu- | 04 Tun nakera ayrentuduxanuu «Kmou
bukamys ayTeHTU(UKALHUN
01 01 01 01 01 01 01 01 | Kirou ayreHTHPUKAITIU
01 01 01 01 01 01 01 O1

3) 2BM—>SM160:

00 03 00

D4 8F OE Al 07 9F FC

00 00 13 FF 46 05 BO 98 6D 6B F3 EF D3 19 FF

YpoBeHb Tpadux KommenTapuii
Modbus | 00 03 Id Tpan3zakiuu = 3
00 00 Id mpoTokona
00 13 Jmmaa Modbus nakera, 19 Gaiir.
FF Anpec ycrpoiictBa, SM160.
46 ®Oynxrms 0X46, TOIPOTOKOI ayTeHTU(DUKAITIH.
Aytentu- | 05 Tun nakera ayrentudukanuu «llepenaua
buxamus 3amu(pPOBaHHOTO KJIFOYa ayTEHTUOUKAITAN))
BO 98 6D 6B F3 EF D3 19 | 3ammudpoBaHHBIA KJIOY ayTeHTU(DUKAIINN:
FF D4 8F OE Al 07 9F FC | AES128(01 01 01 01 01 01 01 01 01 01

01 01 01 01 01 01, MD5('12345"))
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4) SM160->32BM: 00 03 00 00 00 03 FF 46 01

YpoBeHb Tpapux KommenTapmii
Modbus | 00 03 Id Tpan3zakiuu = 3

00 00 Id mpoTokoina

00 03 Jlimmaa Modbus makera, 3 Gaiira.

FF Anpec ycrpoiictBa, SM160.

46 Oynkiusa 0X46, moaAmpoTOKOI ayTeHTU(DUKALIUHN.
Aytentu- | 01 Tun nakera ayreHTHQHUKAIUN «Y CIeIIHAS
buxamus ayTCHTH(UKAITI.

2.2.1.2. YteHue pernctpon (0x03)

CDOpMaT JaHHBIX 3aI1pocCa:

AJpec perucrtpa KonnuectBo perucrpos
2 OaiiTa 2 OaiiTa
DopmMar JaHHBIX OTBETA:
Pa3zmep Gs10Ka TaHHBIX JlaHHBIE PErUCTPOB
1 Gaiit 2 GaiiTa Ha Kb PETUCTP

BaiiTel perucTpoB MOJDKHBI 3amuchiBaThCsl B mopsiake «Big-Endiany: crawanma crapmmii OawrT,
nmoToMm muaauii. [lepeuenp qOCTYIHBIX pEruCTPOB MPUBEIEH B pasnene 3.1.

2.2.1.3. 3anucb peructpon (0x10)

CDOpMaT JAHHBIX 3aI1pocCa:

KomnuectBo JlaHHEIS
Anpec peructpa KomnmuectBo peructpos N
OalT pPErucTpoB
. . . 2 OaiiTa Ha
2 OariTa 2 Oalita 1 GairT .
KKIBIA PETUCTD

@dopmaT JaHHBIX OTBETA!
AJpec peructpa KosmuecTBo peructpos
2 OaiiTa 2 Oaiita

baliTel perucTpoB AOKHBI 3amuchbiBaThes B mopsake «Big-Endian»: chauana crapmmii OailT,
OTOM Mitaqui. Ilepeuenp TOCTYIHBIX PErUCTPOB IPUBENIEH B paszaene 3.1.

2.2.1.4. [OmnarHocTtuka nogkntoveHns (0x08)

dopmar JaHHBIX 3ampoca:
JlmarHocTryecKas mocjieJ0BaTeIbHOCTh
IIpon3BOIBHBIA pa3mep

Dopmar JaHHBIX OTBETA:
Jmarnocruueckas ocie10BaTebHOCTb
[TponsBoiIbHBIN pazMep

B HOPpMAJIbHOM PCIKHUME pa6OTLI JUArHoCTH4YCCKas II0CICAOBATCIIbHOCTE OTBETA JOJIXKHA
IMOBTOPATH AUATHOCTUYCCKYIO IMOCICA0BATCIIBHOCTD 3aIIpoca.
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2.2.1.5. YteHue channa (0x45)

st arenust paitiioB HCTIOIB3YETCS CIICIUATTM3UPOBAHHBIN MOAPOTOKON YTEHUS (DAMIIOB.

dopmar JaHHBIX 3aIpOca U OTBETA!
Kanp noanpoTokosna yreHus ¢haiaon
[Ipou3BonbHBIN pazMep

Ornucanne GpopmMara KaJIpoB MOAMPOTOKOJIA YTCHHS (aiIoB cM B 1. 2.3.

dopmar nanubix «Modbus Nexty, maker 0 TOTOBHOCTH HPUHSTH CIICIYIOLIHIA Kap.
Kanp «Modbus Next»
2 nynesbix Oaiita: 0x0, 0x0

2.2.2. Koabl o600k Modbus

Konsl ommoOoxk:

Koz Ha3nauenue
OLIMOKH
0x01 HesepHas QpyHkuus
0x02 Hesepnblit agpec peructpa
0x03 HeBepHoe 3HaueHue perucrpa
0x0C KrnuenT He mpomén ayreHTuGUKaImio

2.2.3. Nopsapok B3anmopgencTeus

TunoBoii mopsimok B3aumoxeiictBus ¢ MK SM160 mo mpotokomy oOMeHa, HadyMHAETCS C

npoueaypsl ayreHTuukauud. B cioywae oOpamenus 06e3  ayTeHTH(HMKAIUU, BO3BpaIlaeTcs
COOTBETCTBYIOIIHMI KO/ OITHOKH.

Tunosoi nopsaok Bzaumonerctaus ¢ MK SM160:
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3BM

3anpoc ayTeHTUMEALWK (Nepeaaqa WMEHN NonNBE3I0saTens)
ODOBODOD 001301 46 03 00 72 6F 6F 74 00 00 00 00 00 00 00 00 00 00 00

MNepagaya KnoYa ayTeHTIUKaLMA

[t

000BODOOO013 0146049 8A3AFCAEDBE 4682091 BEOB 28 BA 0B 33

L

MNepepava 38WWPOBAHHOND KNKKYE ayTeHTUdmMKaLMA

QOOC Q00001301 460543 E2 36 TEB B5 CODE BA 34 B2BE12ET B3 4013

MoaTeepsaeHe YoNeWHOA ayTEHTUgMEALMIA
00 0C 00 00 0003 01 46 01

L

3anpoc peErVCTROB ATkl M BpEMEHW
00 0D 00 00 0006 01 03 00 00 00 04

Mepepada pervcTpoB OaThl W BDEMEHK
QOODOOOOODOBO1 0308000001 3C 48 E827 77

MK
SM160
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2.3. Modnpomokon ymeHus ¢hatinoe

[ToanpoTokon ureHust (GaiaoB MOCTPOCH MO NMPHHIHUITY «3alpPOC-OTBET» U caM IO cebe hMeeT
JBYXYPOBHEBYIO CTPYKTYpY:

1. JleiitarpaMMHBIi ypoBeHb. JledTarpaMMbl ONEepUPYIOT NEHCTBUAMU HAJ (paimaMu: 3alpOCUTH
yacTh (aiiia, nepeaaTh 4acThb daia v T.1I.

1.1. Hdeiitarpamma «3ampocy, nepeaaercs or 9BM B UK SM160.
1.2. Jleiitarpamma «oTBeT», iepeaaercs B oreet ot UK SM160 8 OBM.

2. KanmpoBeiii ypoBeHb. OIWH Kajgp NEIMKOM IOMeniaeTcs B onxHoM makere Modbus u
TPAHCIIOPTUPYET JeUTArPaMMBI IO YacTsIM, TOMEIIAIONIMMCS B OIHH Kaap. Takum oOpa3om,
OJIHa JieiiTarpaMMa MOXKET MePeIaBaThCsl HECKOIBKAMHE KaJPaMH MEHBIICH JUTHHBI.

2.1. «Mactep-kaap», nepeaaercs or 9BM B UK SM160.
2.2. «CmaiiB-kaap», nepenaercs B oreet or UK SM160 8 ODBM.

[lepen HemocpeACTBEHHBIM 4YTEHHUEM  (AiJIOB PEKOMEHIYETCS  BBIIOJIHHUTH  MPOIECIYPY
COTJIACOBAHUS pa3Mepa 4acTu jaedrarpamm QaitsioBoro moanporokona. Eciu mporeaypy corjiacoBaHHS
HE BBINOJIHUTb, TO JOMYCTHUMBIH pa3Mep 4acTH JeHTarpaMMbl, MEPEIArOIIEHCs BHYTPHU OJHOTO TAKeTa 110
npotokoiry Modbus, pasern 20480 oGaiit. Pasmep MokeT ObITh HM3MEHEH B IPOIIECCE COIJIACOBaHUS
pasMepoB, B quanaszone oT 58 go 20480 Gaiir.

[Tpu sToM mosHbIH pasmep makera Modbus/TCP Gyner Gosbiiie, ueM BHIOpaHHBIH pa3Mep Kaapos,
Ha BEIMYHHY CIy)eOHbIX mosieii maketa Modbus/TCP (Gosbie Ha 8 Gaidt).

ITocine cormacoBaHus pa3MepoB NepeiTH K 0OMEHyY AeiiTarpaMMaMH 3alIpOCaMH U OTBETAMH.
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

2.3.1. ®opmar Kagpa

DopmaThl «MacTe

P-KaJpOB» U «CIDUB-KAZAPOBY:

Ha3Banue moJs

Pa3zmep, Onucanue
0alT

SessionID

2 Wnentudukarop ceccun. Haznauaercsi, CTOpoHOM
nepearonieil nepBelii «mactep-kaap». OTBevaroniasi CTOpoHa
BO3BpAIIIAET ATOT )K€ HOMEP B «CIMB-Kagpax».

BHyTpu ceccun MOKeT ObITh HECKOJIBKO MacTep U CIIPNB
KaJ[pOB, BCE OHU JIOJKHBI MIMETh OJIMH U TOT e Session|D.
dopmar: neaoe gncio (Uint32).

DatagramOffset

4 Howmep Gaiita B gelitarpaMMax B paMKax OJJHOM CECCUHU.
KoHTtponbHOe nose, HAaYMHAETCS ¢ HYJIs, 3aKaHYUBAeTCs
YHCJIOM, PAaBHBIM CYMMC IJIMH HeﬁTanaMMbI 3arpoca u
JeftarpaMMbl OTBETA.

dopmart: nenoe uncio (Uint64).

DatagramPartSize

2 Pa3mep wactu aeiitarpammel (mosie DatagramPart), Gaiir.
dopmart: nesnoe uncio (Uint64).

CRC16

2 KonrtponbHas cymma paccuuthiBaetcs 1o nosmHomy CRC-16-
CCITT x™ + x + x* + 1, wis Bcero kazapa: Bce noyis ¢ Nel u
1o Ne6 BKIIFOUUTEIHFHO. B MOMEHT BBIUMCIICHUS KOHTPOJIBHOM
cymmbl camo mione Ne5 (CRC16) obnyneno. @opmart: 1emnoe

grcso (Uintl6).
http://ru.wikipedia.org/wiki/Ilukminaeckuii_W30BITOYHBIN_KOJ

Flags

2 ®naru (cM. HUXKE).
dopmar: neaoe uncio (Uint32).

DatagramPart

[lepemennsniii | Yacte pgeWtarpaMMmbl (WM JedtarpaMma LEIUKOM, €CIU
nomeriaercst B maketsl Modbus, koTopbie MOTyT ObITH OOJIbIIIE

255 Gaiir).

Koauposka nonst

Flags.

Ne
n/n

Hassanue | Homepa Onucanue

ouT

QA

0 — «cmiB-kanp» (0T KoHTposwiepa), 1 — «mactep-kaap» (or 9BM)

START

IIpu3Hak nepBoro kajpa.

END

[Ipu3Hak nocienHero Kaapa.

HlwinE

WIN|FL|O

.1

5 He HCIOJIB3YIOTCA U JOJIZKHBI OBITh 3aIOJIHCHBI HYJIIMU.
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

[Tpumepbl 0OMeHa KapaMu:

RAVEHT cepsep KAWUEHT cepsep
1: Q + strat + data 1: Q + strat + end + data -
: \) a
% o Modbus Next < >“- g
1]
g3 o [a)] 2: A + start + end + data 7
cE 2: Q +data = c B
e m \) (=} Rel w
(1] wv wv
& Modbus Next a 4
“ I
___________ 3: Q + end+ data
=
< 4: A + start + data T
I =} ©
o a5
5 Modbus Next | £ &
2 3 5
& 5: A+ end + data g

6) MuHUMaJIbHO BO3MOKHOE KOJIMYECTBO

a) MHO)ecTBO MacTep U CIDIB KaJpoB. N
MacTep U CIDIB KaJapoB.

O06a mpumepa nepenaroT OAHy JeHTarpaMMy «3arpoc» U OJHY JedTarpaMmy «oTBeT». B BapuanTe

«a» obe I[ef[TanaMMLI Nnepeaar0TCsd HCCKOJIbKUMH KaJApaMH, B BAPHUAHTC «O» Kaxaas Z[eﬁTanaMMa
IMOMECTUJIACh B OAWH Kaap.

IIpumeyanus:
Q — ob6o3nagaer QA=1, «macTep-Kaap»;
A — o603nauaer QA=0, «cmB-Kaap»;
start — ®nar START=1, nepBsIii Kaap;
end — ®nar END=1, nocnennuit kazap;
data — o00o3HauaeT yacTh AeHTarpaMMsr;
KnueHT — OBM;
cepsep — SM160;
Modbus Next — Modbus maker o TOTOBHOCTH MPUHSATH CICTYIOLTHIA KaIp.
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

2.3.2. ®opmaT gerMTarpamm

(DOpMaTBI z[eﬁTarpaMM «3aIlpoCoOB» U KOTBETOB»:

Ne Ha3Banue nosas Pa3zmep, Onucanne

n/n 0alT

1. | DatagrammType 1 Tun neiirarpammel. @opmar: menoe yucio (Uint8).

2. | CompressionType 1 ®mar wucnonp3oBaHus  cokaruga.  0x00 —  He
ucnons3yercs, 0x01 - ucnons3yercs. @opmar: 11emnoe
grcio (Uint8).

3. | DatagrammOptionsLength | 4 Pasmep onmmid, OaiiT. @opmar: menoe uncio (int32).

4. | DatagrammOptions [Tepemennbiii | HaGop ommuii. 3aBUCHT OT THIIA AeHTarpaMMBbl

5. | DatagrammData [Tepemennsniii | JlanHble, IepenaBacMbIe B gedTarpamme. Moryt
OTCYTCTBOBATb.

6. | DatagrammDatalength 8 Pa3mep oGnacTu TaHHBIX JIeTarpaMMbl, OAMT.
dopwmar: 1enoe yucio (int64).

7. | DatagrammCRC32 4 KoHTposibHas cyMMa paccuMTBIBA€TCSA MO MOJIUHOMY

CRC-32-IEEE 802.3, ¢ moms Nel mo mome Neb

BKIIIOUHMTEIRHO. PopMmar: 1ennoe urcio (Uint32).
http://ru.wikipedia.org/wiki/IIluKIn4eCKUA H30LITOYHBIN KO

[ToBpexxnennsle neiitarpamMmmbl oTOpackiBatoTcs. Hukakoil peakmum Ha HUX HeT. OTCyTCTBHE
OTBETa Ha MOBPEXICHHBIC IcHTarpaMMbI OIIPE/ICNIAETCS 110 TaliM-ayTy oTBeTa npoTokoiaa Modbus/TCP.

Tunsl geiirarpaMM, yka3zplBaeMbIX B oje Type:

Ne Tun Onucanne
n/m | gefiTarpaMmbl
(hex)
1. | Ox0C 3anpoc. CornacoBaHue pazMepa Kajpa.
2. | 0x8C OTBeT Ha 3anpoc coracoBaHMsl pazMepa Kajapa.
3. | 0x07 3ampoc. Urenue daiina nz SM160.
4. | 0x87 OtBer Ha 3ampoc uteHust daina. Comepxur naub0 dYacth (aitna, nmbo
uHpopmanuio o0 onmobke (Hanpumep, eciau (aiina HeT).
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2.3.3. 3anpoc. CornacoBaHue pa3mepa kagpa (0x0C)

dopmar  gedTarpaMMbl  3ampoca O  COTJIaCOBAHMM  pa3Mepa  4acTu  JeWTarpaMmbl

(DatagramPartSize) B xazpe:

Ne Ha3Banmue noJst Pa3zmep, 3Ha4veHue IIpumeuyanue

n/n 0alT

1. | DatagrammType 1 0x0C Tun gefiTarpaMMel.

2. | CompressionType 1 0x00 dnar UCroNb30BaHUSL
cxkarus. Popmart: 1enoe
grcito (Uint8).

3. | DatagrammOptionsLength 4 4 Pasmep ommuii.

4. | DatagrammOptions.FrameSizeNeed | 4 Kenaemas Hudopmanuto o nose

MakcumanbHas | DatagramPart cm. B myHKTE
JUIMHA T10JIs «2.3.1. ®opmat KaapoB».
DatagramPart | ®opmar: memnoe (int32).
Kajipa, OaiT.

5. | DatagrammData 0 [Tone oTcyTCTBYET.

6. | DatagrammDatalength 8 0

7. | DatagrammCRC32 4 CRC32

Baumanue! HCﬁTanaMMBI COrjiaCoBaHus pa3MCpPOB KaaApPOB BCCTZa ICPCAA0OTCA OAHUM KaJIpOM.
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

2.3.4. OTBeT. CornacoBaHue pa3mepa kagpa (0x8C)

dopmar aedTarpaMmbl OTBETa Ha 3alpoc O COIJIaCOBAaHWMU pa3Mepa YacTH JAerTarpaMMbl
(DatagramPartSize) B xazpe:

Ne
/o

Ha3zBanue nojs

Pa3mep,
O0alT

3HayeHHne

IIpumeyanue

1.

DatagrammType

1

0x8C

Tun nerarpamMmbl.

2.

CompressionType

1

0x00

@dnar UCIOJIb30BAHUS CKATHUSL.
dopmar: nenoe uncio (Uints).

3.

DatagrammOptionsLength

Hanpuwmep, 13

Pasmep onnmid.
B npumepe 13 GaiiT — coriacoBaHue
IIPOLIO YCHEIIHO.

DatagrammOptions.StatusCode

Koz BeimonHenus.

= 0 - OK, 3Hauyenue nomus
DatagrammOptions.FrameSizeLimit
paBHO pa3Mepy Kajapa.

dopmar: nemnoe (int32).

DatagrammOptions.StatusMsgLen

Hampumep, 2

JlnHa TEKCTOBOTO CTaTyCHOIO
coo01ieHus, 6e3 cuMBoOJIa KOHIIA
CTPOKH.

dopwmar: 1enoe yucio (intl6).

B npumepe 2 Gaiita — coriiacoBanue
IIPOILIO YCHEIIHO.

DatagrammOptions.StatusMsgStr

C‘OK”_"_O

TekcToBO€ CTaTyCHOE COOOILEHHE.
dopmart: ctpoka (pchar),
3aKaHYMBAIOIASICSl CHMBOJIOM KOHIIA
ctpoku 0.

B nmpumepe ctpoka paBHa «OK» —
COIJIacCOBaHME MPOIUIO YCHENIHO.

DatagrammOptions.FrameSizeLimit

Bo3moxxHbBINH
pasmep Kajzpa.

Pa3mep kagpa onpenensercs
TEXHUYECKUMH BO3MOKHOCTAMU MK
SM160.

Hampumep, ecin xenaemslil pazmep
Oouiblile, YeM TEXHUUECKU
BO3MOJKHBIH, TO BEPHETCS MEHBIIINN
pasmep kazpa, a 9BM obs3aHa
nepenaBaTh KaJpbl He OoJiee
TEXHUYECKU BO3MOKHOIO pazMepa

Kajpa.

DatagrammData

[Tone oTCyTCTBYET.

(o]

DatagrammDatal_ength

0

DatagrammCRC32

CRC32

Baumanue! JleiitarpaMMmbl corflacoBaHus pa3MepoB KaJpoB BCEra MepeaaroTcss OJHUM KaJIpoM.
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

2.3.5. 3anpoc. YreHne danna (0x07)

®dopmar gerTarpaMMbl 3anpoca YTeHHs haiia IeTHKOM.

Ha3Banue moJus

Pa3mep,
OaiiT

3HayeHne

IIpumeyanue

DatagrammType

1

0x07

Tun nelrarpamMmebl.

CompressionType

1

0x00 — He ucnonb3yercs,
0x01 - ucrionp3yercs

@1ar UCMONIb30BAHUS
cxarus. dopmar: nenoe
grcio (Uint8).

DatagrammOptionsLength

Hamnpuwmep, 55

Pasmep onnmii.
B npumepe 55 — at10
CymMMa JUIMH IIOJE€H ¢
Ne4 o Ne7
BKJIFOUUTENBHO.

DatagrammOptions.Offset

®dopmMmar: 1nenoe
(uint64).
0 = ¢ Hauana aiina.

DatagrammOptions.FileSize

OXFFFFFFFFFFFFFFFF

®dopmMmar: nenoe
(uint64).
OXFFFFFFFFFFFFFFFF
= Bech (haii.

DatagrammOptions.NameLen

Hampuwmep, 36

JlnuHa umenu ¢aiina,
0e3 cUMBOJIa KOHIIA
CTPOKHU.

dopmart: nemnoe (int32).
B npumepe 36 — 310
JUTHHA CTPOKH C UMEHEM
¢aiina B ciaenyromem
riosie Ne7.

DatagrammOptions.NameStr

37

Hanpuwmep, “/usr/piramida/
store/arch_20121212.xml”+0

[TonmHOE MMs (aiina,
BKJIIOYas MyTh.
dopmMar: cTpoka
(pchar),
3aKaHYMBAIOILASCS
CHMBOJIOM KOHIIA
ctpoku 0.

DatagrammData

ITone oTcyrcTBYET.

©

DatagrammDatal_ength

(e}

DatagrammCRC32

CRC32
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

2.3.6. OTBeT. YTeHune cpanna (0x87)

dopmar eidTarpaMmMbl OTBETA Ha 3allpoC YTeHU (paiia LeTuKoM.

Ne
n/n

Ha3Banune mouas

Pa3mep,
0ailT

3HaueHue

IIpumeyanue

DatagrammType

0x87

Tun nedrarpaMMsl.

CompressionType

0x00 — me
HCIIONB3YETCH,
0x01 -
HCIIOJIb3YETCS

®J1ar UCIIOJIB30BAHUS CHKATHSL.
dopmar: menoe uncio (Uints).

DatagrammOptionsLength

Hampuwmep, 9

Pa3mep onmwmii.
B mpumepe 9 — 310 cymma
mwmH 1oned ¢ Ne4d 1o Neb
BKJIIOUHTEIIBHO.

DatagrammOptions.StatusCode

Ko BBIOTHEHMS.

= 0 — OK, mpounrtan ¢pparMeHT
(haiina.

dopmar: renoe (int32).

DatagrammOptions.StatusMsgLen

Hanpuwmep, 2

JInuHa TEeKCTOBOIO CTaTyCHOTO
coo0I11eHus, O0e3 CHMBOJIA
KOHI[A CTPOKH.

dopmar: mnenoe uncio (intl6).
B npumepe 2 Gaiita —uivHa
ctpoku «OK»y.

DatagrammOptions.StatusMsgStr

GGOK”_I_O

TekcToBoE cTaTycHOE
cooO1ieHue.

dopmar: crpoka (pchar),
3aKaHYMBAOIIASCS CUMBOJIOM
KoHIa cTpoku 0.

B nmpumepe cTpoka paBHa
«OK» — pparmenT paiina
TIPOYUTAH YCIIEIIHO.

DatagrammbData.FileChunks

[TepemennsbIit

Habop ctpyktyp
FileChunk.

Conepxxumoe (aiina, mo-
dparmentro (FileChunk).
Habop ¢pparmenTos
3aKaHYMBaeTCs
crpykrypoit FileChunk
pazmepoM 0.

DatagrammDatal ength

CymMmma JaHHBIX
BCEX CTPYKTYp
FileChunk.

Jnvnaa moms Ne7,
DatagrammData.
[Ipu aTom, Bce hparMeHThI

¢aiina, FileChunkLength,
00pasyroT (ailyr eTuKoM.

DatagrammCRC32

CRC32
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

®opmar crpykrypsl DataChunk (dparmenr gaiina).

Ne Ha3Banue nmoJist Pa3mep, OaiiT Onucanue
n/n
1. | FileChunkLength 2 Juna pparmenra. ®opmat (Uintle6).

1) Ot 1 no 65535. Ecnu ¢aiin Gonbiie yem
pasmep 65535, To daiin pparmenTHpyeETCS
no 65535 OGaiit, 1 mocienHU (parMeHt
MOXeT ObITh MeHbIe 65535 (ocTtaTtok OT
JIeTICHUS ).

2) 0 — (¢parMeHT ¢ JUIMHOM HOJIb, SBJISIETCS
NPU3HAKOM OKOHUYaHMs (paiina.

2. | FileChunkData FileChunkLength | ®parment ¢aiina.

2.3.7. NMpumep uteHusn cpanna no npotokony Modbus/TCP

B npumepe nokazan Tpaduk IpH BBINIOJHEHWH COTJIACOBaHMS pa3MepoB OJioka ¢aiina (mo 80 Oaiit) u
yrenus (aiina «/usr/piramida/store/arh_20121212.xml». Cuuraercs, uto ayreHTH()HUKALNSA BBHIIOJIHEHA,
cereBoii aapec MK SM160 = 255 (OXFF).

Jliis ynobetBa Boctipusitus Tpadduka, moss (GaidaoBoro MmoAnpoTOKoIA MOTISPKHYTHI U BBIICICHBI
KHUPHBIM HIPUPTOM.

1) 3ampoc. CormacoBanue pasmepa Kajpa.
Tpabdmx 2BM>SM160: 00 01 00 00 00 24 FF 45 01 00 00 00 00 00 16
00 80 A6 07 00 OC 00 04 00 00 00 50 00 00 00 00 00 00 00 00 00 0O
00 A0 89 F1 B6

T.k. pelTarpaMMbl COIJIaCOBaHMSA Pa3MEpPOB KaJpoOB BCEr/Ja IEPENaloTCs OJHUM KaJpoM, TO
IPUBOANTCS paciinppoBKa yxe OTIpaBlIeHHOro Tpadpuka.

YpoBeHb Tpadux KommenTapuii
Modbus 00 01 Id TpaH3akuuu
00 00 Id mpoTokona
00 24 Jmuaa Modbus makera, 36 Gaiir.
FF Anpec ycrpotictBa, SM160.
45 Oynkius 0X45, noanpoToKos nepenadn (ayios.
Macrep kagp | 01 00 SessionID =1
00 00 00 00 DatagrammOffset = 0
16 00 DatagrammPartSize = 22 Gaiita
80 A6 CRC16 = 0xA680
07 00 Flags, nabop npu3Hakos:

QA=1 — «macrep Kaap»;
START=1 — nepBslii kajp;
END=1 — o xe 1 mocyeTH1iA Kajp.

Heiirarpamma | 0C DatagrammType = Ox0C — 3ampoc. CornacoBaHue
pasmepa xazapa.
00 Reserved = 0.
04 00 00 00 DatagrammOptionsLength = 4 Gaiira.
50 00 00 00 DatagrammOptions.FrameSizeNeeded = 80 o6aiir,

xKenmaeMblil pazmep kaapa DatagrammpPart.

00 00 00 00 00 00 00 00 | DatagrammDatalength =0

AO0 89 F1 B6 CRC32
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WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

2) OTBeT Ha 3aMpoC COTIaCOBaHMsI pa3Mepa Kaapa.
Tpaddmx IBMESM160: 00 01 00 00 00 2D FF 45 01 00 16 00 00 00 1F

00 89 CA 06 00 8C 00 OD 00 00 00 00 00 00 00 02 00 4F 4B 00 50 00

00 00 00 00 00 OO 0O 0O OO0 0O 51 7Aa 49 80

T.x. medTarpamMmbl COTJIACOBaHUS Pa3MEpPOB KaJpOB BCEraa IEPeNaroTCs OJHUM KaJpoM, TO
MPUBOAMTCS paciiupoBKa yxe OTIpaBlieHHOTO Tpadpuka.

YpoBeHb Tpadux KommenTapmuii
Modbus 00 01 Id Tpan3akiuu
00 00 Id mporokona
00 2D Jumuna Modbus nakera, 45 Gaiir.
FF Anpec ycrpoiictBa, SM160.
45 Oynkuust 0X45, noanporokos nepenadu paisos.
CiiiB kaap 01 00 SesionID = 1.
16 00 00 00 DatagrammOffset = 22 (mymeparusi poi0mKaeTcst
C ITIMHBI e TarpaMMBbl 3apoca).
1F 00 DatagrammPartSize = 31 Gaiit.
89 CA CRC16 = OxCA89
06 00 Flags, Habop nmpu3HaKoB:
QA=0 — «cmoiiB Kamp»;
START=1 — niepBhbIit Kajp;
END=1 — on xe 1 mocienHuii Kajip.
Jeiitarpamma | 8C DatagrammType = O0x8C — Oter Ha 3ampoc
COTJIACOBAHUS pa3Mepa Kajpa.
00 Reserved = 0.
0D 00 00 00 DatagrammOptionsLength = 4 Gaiira.
00 00 00 00 DatagrammOptions.StatusCode = 0 (OK).
02 00 DatagrammOptions.StatusMsgLen = 2.
4F 4B 00 DatagrammOptions.StatusMsgStr = “OK”+0.
50 00 00 00 DatagrammOptions.FrameSizeLimit = 80 Gair.
00 00 00 00 00 00 00 00 | DatagrammDatalength = 0 Gaiir.
51 7A 49 80 DatagrammCRC32

Buaumanue! JleiitarpamMmMbl cOrlacOBaHMs pa3MEpOB KaJpoOB BCET/Ia TEPEAAIOTCS OJHUM KaIPOM.
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3) 3anpoc. Urenue daiina.

JletitarpamMma 3ampoca Ha uyTeHue (aiina, nepen pa3oueHreM Ha KaJphl.

bunapHoe npeacraBieHne aeiirarpaMMsl KommenTapuii
07 DatagrammType = 0x07 — 3anpoc. Urenue daitna u3
SM160.
00 Reserved.
37 00 00 00 DatagrammOptionsLength = 55 6aiiT.
00 00 00 00 00 00 00 00 DatagrammOptions.Offset = 0.
FF FF FF FF FF FF FF FF DatagrammOptions.FileSize = Becs ¢aiin.
24 00 DatagrammOptions.NameLen = 36 bytes

2F 75 73 72 2F 70 69 72 61 6D 69 | DatagrammOptions.NameStr =

64 61 2F 73 74 6F 72 65 2F 61 72 | “/usr/piramida/store/arch 20121212.xml”+0
68 S5F 32 30 31 33 30 31 32 33 2E

78 6D 6C 00
00 00 00 00 00 00 00 00 DatagrammDatalength = 0
A3 56 58 77 CRC32

Crnenyet yuyecTh, uTO JUIMHA JedTarpammbl Oonee 80 GailT (paHee BBIOJHEHHOTO COTJIACOBAHUS
pa3Mepa KaJpoB), W OHa OymeT mepenaHa AByMs Kaapamu. Jlis ymoOCTBa BOCHPHUATHS, B TaOIUIE
BBIJIETICHO CEPBIM I[BETOM YacThb JeHTarpaMmbl, KOTOpasi OyJIeT OTIpaBieHa BTOPHIM KaJpPOM.
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4) TlepsIii Kamp 3ampoca.
Tpaddmx IBM>SM160: 00 02 00 00 00 52 FF 45 02 00 00 00 00 00 44
00 2E 2D 03 00 07 00 37 00 00 00 00 0O 00 00 00 00 00 00 FF FF FF

FF FF FF FF FF 24 00 2F 75 73 72 2F 70 69 72 61 6D 69 64 61 2F 73

74 6F 72 65 2F 61 72 68 5F 32 30 31 33 30 31 32 33 2E 78 6D 6C 00

00 00 00 00 00 0O OO

YpoBeHb Tpapux KommenTapmii
Modbus 00 02 Id Tpan3akiun = 2
00 00 Id mpoTokona
00 52 Jimmuaa Modbus makera, 82 Gaiir.
FF Anpec ycrpotictBa, SM160.
45 Oynknus 0X45, moanpoTokos nepeaadn (Haisos.
Macrep kaap 02 00 SesionID =2
00 00 00 00 DatagrammOffset = 0
44 00 DatagrammPartSize = 68 Gaiit.
(cymmMa JUIMH Bcex IIOJied ypOBHEH «Macrep-
kaap» u «Jlefitarpammay = 80 GailT, 4TO OBLIO
BBIOpDAHO TMIpU COIJIACOBAaHUM pa3Mepa Kajpa
(baiiI0BOro moAMpoOTOKOIA)
2E 2D CRC16 = 0x2D2E
03 00 Flags, Habop nmpu3HaKoB:
QA=1 — «macrep Kaap»;
START=1 — niepBrbIit Kajp;
END=0 — HE nociennuii kamp.
HeiitarpamMMa 07 DatagrammType = 0x07 — 3anpoc. Utenue ¢aitna
n3 SM160.
(mavao 00 Reserved.
gedrarpaMMmbel, a | 37 00 00 00 DatagrammOptionsLength = 55 6aiiT.
OKOHYaHHE 00 00 00 00 00 00 00 | DatagrammOptions.Offset = 0.
OTIPaBUTCH B| 00
CIETYIOLIEM FF FF FF FF FF FF FF | DatagrammOptions.FileSize = Becs ¢aiin.
Kajpe) FF
24 00 DatagrammOptions.NameLen = 36 bytes
2F 75 73 72 2F 70 69 | DatagrammOptions.NameStr =
72 61 6D 69 64 61 Z2F | “/usr/piramida/store/arch 20121212.xml”+0
73 74 6F 72 65 2F 61
72 68 5F 32 30 31 33
30 31 32 33 2E 78 6D
6C 00
00 00 00 00 00 00 00 | DatagrammDataLength = 0 (wacTu4uHO B 3TOM

KaJpeC, OCTaJIbHAA 4YaCTh B CJICAYIOIICM Kanpe).
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5) «Modbus Next», makeT 0 TOTOBHOCTH MPHHSTH CICAYIOIIAN Kap.

Tpaddmx SBMESM160:

00 02 00 00 00 04 FF 45 00 0O

YpoBeHb Tpadux KommenTapuii
Modbus | 00 02 Id Tpan3akiuu = 2
00 00 Id nporokoia
00 04 Jlimuaa Modbus makera, 4 Gaiira.
FF Anpec ycrpoiicta, SM160.
45 @Oynxus 0X45, ToANPOTOKON nepenadn ¢ainos.
00 00 [MTaker «Modbus Nexty.

6) Bropoii kaap 3ampoca.

Tpabdmux PC>SM160:
18 2D 05 00 00 A3 56 58 77

00 03 00 0O

00 13 FF 45 02 00 44 00 00 00 05 00

YpoBenb Tpaguk KommenTapmii
Modbus 00 03 Id Tpan3akiuu =3
00 00 Id mporokoina
00 13 Jimmaa Modbus makera, 4 Gaiira.
FF Anpec ycrpoiictBa, SM160.
45 Oynxus 0X45, moanpoTokos nepenadn Gaiios.
Macrep kagp | 02 00 SesionID =2
44 00 00 00 DatagrammOffset = 68
05 00 DatagrammPartSize = 5 6aiit
18 2D CRC16 = 0x2D18
05 00 Flags, nabop npu3Hakos:
QA=1 — «mactep Kaap»;
START=0 — HE nepBsIii kaap;
END=1 — nocnennuii xazp.
Heiirarpamma | 00 DatagrammbDatalength = 0 (vacTu4yHO B 3TOM Kajpe,
HayaJsio ObUIO B MPENBIIYIIEM KaJpe).
(OKOHUYAHHE A3 56 58 77 CRC32
JefdTarpaMmabl)
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7) OrtBer Ha 3anpoc uTeHus Qaiina.

B sTom ciydae, cHauana M3 OTAEIBHBIX KaJpOB COOMpaeTcs aedrarpaMma OTBETa, 3aT€M OHa
pacmmdpoBsiBaeTcs. T.K. GparMeHTsl OONbIINE, YaCTHUHYIO paclIM(pOBKY JeiTarpamMMm B Kaapax He
IPUBOJUTCS, a TIOCIIE TPHUEMa MOCIIEAHET0 Kapa, MPUBOIUTCS pacindpoBKa Bcell AefiTarpaMMbl OTBETA.

8) IlepBblit Kagp OTBETA.
Tpabdmux PCESM160:

00 03 00 00 00 52 FF 45 02 00 49 00 00 00 44 0O

35 7A 02 00 87 00 09 00 00 00 00 00 00 00 02 00 4F 4B 00 D6 00 3C
72 20 53 3D 22 32 30 31 33 30 31 32 32 30 30 30 30 35 31 35 32 34
32 37 39 22 20 4E 3D 22 73 65 6C 66 5C 47 50 52 53 5C 53 74 61 74
65 5C 44 49 22 20
YpoBeHb Tpadux KommenTapmii
Modbus 00 03 Id Tpansakiun = 3
00 00 Id mpoTokona
00 52 Jimmuaa Modbus makera, 82 Gaiira.
FF Anpec ycrpotictBa, SM160.
45 Oynkuus 0X45, noanporokoun nepenayn (aiinos.
CmiiB xaap 02 00 SesionID = 2.
49 00 00 00 DatagrammOffset = 73 (Hymeparysi MpoaoDKaeTCs C
JUIMHBI JIedTarpaMMbl 3a1poca).
44 00 DatagrammPartSize = 68 Oaiir.
35 7A CRC16 =0x2D18
02 00 Flags, nabop npu3Hakos:
QA=0 — «cmiiB kamp»;
START=1 — niepBsIii Kajp;
END=0 — HE nocnennuii kaap.
Hevitarpamma | 87 00 09 00 00 00 00
00 00 00 02 00 4r 4B
00 D6 00 3C 72 20 53
3D 22 32 30 31 33 30
31 32 32 30 30 30 30
35 31 35 32 34 32 37
39 22 20 4E 3D 22 73
65 6C 66 5C 47 50 52
53 5C 53 74 61 74 65
5C 44 49 22 20
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9) «Modbus Next», makeT 0 TOTOBHOCTH MPHHSTH CICAYIOIIAN Kap.
00 04 00 00 00 04 FF 45 00 0O

Tpaddmx SBM—>SM160:

YpoBeHb Tpadux KommenTapuii
Modbus | 00 04 Id Tpan3akuuu = 4
00 00 Id nporokoia
00 04 Jlimuaa Modbus makera, 4 Gaiira.
FF Anpec ycrpoiicta, SM160.
45 @Oynxus 0X45, ToANPOTOKON nepenadn ¢ainos.
00 00 [Taker «Modbus Nexty.

10) Bropoii kaap oTBeTa.

Tpabdmx DBMESM160: 00 04 00 00 00 52 FF 45 02 00 8D 00 00 00 44
00 69 D3 00 00 56 3D 22 30 22 20 45 3D 22 34 31 36 22 20 2F 3E 0A

3C 72 20 53 3D 22 32 30 31 33 30 31 32 32 30 30 30 30 35 36 35 38
31 37 31 36 22 20 4E 3D 22 73 65 6C 66 5C 47 50 52 53 5C 54 72 61
66 66 69 63 5C 52 58
YpoBeHb Tpajpuk KommenTapuii
Modbus 00 04 Id Tpansakiuu = 4
00 00 Id mpoTokona
00 52 Jimmuaa Modbus makera, 82 Gaiira.
FF Anpec ycrporictBa, SM160.
45 Oynkuus 0X45, noanporokoun nepenaun (aiinos.
CmoiiB xaap 02 00 SesionID = 2.
8D 00 00 00 DatagrammOffset = 141.
44 00 DatagrammPartSize = 68 Oaiir.
69 D3 CRC16 = 0xD369
00 00 Flags, nabop npu3HakoB:
QA=0 — «cmiiB kaap»;
START=0 — HE nepBsr1ii kazap;
END=0 — HE nocnennuit kaap.
Heiirarpamma | 56 3D 22 30 22 20 45
3D 22 34 31 36 22 20
2F 3E OA 3C 72 20 53
3D 22 32 30 31 33 30
31 32 32 30 30 30 30
35 36 35 38 31 37 31
36 22 20 4 3D 22 73
65 6C 66 5C 47 50 52
53 5C 54 72 61 66 66
69 63 5C 52 58
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11) «Modbus Nexty», makeT 0 TOTOBHOCTH MPHHSTH CICAYIOIIAN Kap.

Tpaddmx SBM—>SM160:

00 05 00 00 00 04 FF 45 00 0O

YpoBeHb Tpadux KommenTapuii
Modbus | 00 05 Id Tpan3akiuu = 5
00 00 Id nporokoia
00 04 Jlimuaa Modbus makera, 4 Gaiira.
FF Anpec ycrpoiicta, SM160.
45 @Oynxus 0X45, ToANPOTOKON nepenadn ¢ainos.
00 00 [Taker «Modbus Nexty.

12) Tpetwuii kaap oTBETA.

Tpabdmx 2BMESM160: 00 05 00 00 00 52 FF 45 02 00 D1 00 00 00 44

00 9C BD 00 00 5C 41 49 22 20 56 3D 22 30 22 20 45 3D 22 34 31 36

22 20

2F

3E OA 3C 72 20 53 3D 22 32 30 31 33 30 31 32 32 30 30 30

30 35

36

35 38 31 38 33 33 22 20 4E 3D 22 73 65 6C 66 5C 47 50 52

53 5C 54

72 61 66 66

YpoBeHb

Tpajpuk

KommenTapuii

Modbus

00
00
00
FF
45

05
00
52

Id Tpansakiun = 5

Id mpoTokona

Jimmuaa Modbus makera, 82 Gaiira.

Anpec ycrpoiictea, SM160.

Oynkuus 0X45, noanporokoun nepenaun (aiinos.

CmaiiB kaap

02

00

SesionID = 2.

D1

00

00 00

DatagrammOffset = 209.

44

00

DatagrammPartSize = 68 GaiiT.

9C

BD

CRC16 = 0xBD9C

00

00

Flags, nabop npu3HakoB:
QA=0 — «cmiiB kaap»;
START=0 — HE nepBsr1ii kazap;
END=0 — HE nocnennuit kaap.

HenrarpamMma

5C
22
34
0A
32
32
35
20
66
54

41
30
31
3C
30
30
38
4E
5C
72

49 22
22 20
36 22
72 20
31 33
30 30
31 38
3D 22
47 50
61 66

20
45
20
53
30
30
33
73
52
66

56
3D
2F
3D
31
35
33
65
53

3D
22
3E
22
32
36
22
6C
5C
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13) «Modbus Nexty», makeT 0 TOTOBHOCTH MPHHSTH CICAYIOIIAN Kap.

Tpaddmx SBM—>SM160:

00 06 00 00 00 04 FF 45 00 0O

YpoBeHb Tpadux KommenTapuii
Modbus | 00 06 Id Tpan3akiuu = 6
00 00 Id nporokoia
00 04 Jlimuaa Modbus makera, 4 Gaiira.
FF Anpec ycrpoiicta, SM160.
45 @Oynxus 0X45, ToANPOTOKON nepenadn ¢ainos.
00 00 [Taker «Modbus Nexty.

14) YeTBepThlii Kaap OTBETA, OCCIHUIA.
Tpabdmx 2BMESM160: 00 06 00 00 00 37 FF 45 02 00 15 01 00 00 29

00 60 55 04 00 69 63 5C 54 58 5C 41 49 22 20 56 3D 22 30 22 20 45

3D 22 34 31 36 22 20 2F 3E OA 00 00 DA 00 00 00 OO0 00 00 OO O1 86

40 21
YpoBenb Tpajpuk KommenTapmuii
Modbus 00 06 Id Tpan3akiuu = 6
00 00 Id mporokona
00 52 Juna Modbus nakera, 82 Gaiira.
FF Anpec ycrpoiictea, SM160.
45 Oynkuust 0X45, noanporokos nepenadu Gaisos.
CmiiB xaap 02 00 SesionID = 2.
15 01 00 00 DatagrammOffset = 277.
29 00 DatagrammPartSize = 41 Gaiir.
60 55 CRC16 = 0x5560
04 00 Flags, nabop npu3HakoB:
QA=0 — «cmiiB kaap»;
START=0 — HE nepBsr1it kazap;
END=1 — nocnennuit kajap.
Heiirarpamma | 69 63 5C 54 58 5C 41
49 22 20 56 3D 22 30
22 20 45 3D 22 34 31
36 22 20 2F 3E 0OA 00
00 DA 00 00 00 00 00
00 00 01 86 40 21

T.x. mpumen mocieTHud Kaap, 3alpoc U OTBET Ha 4YTeHHE (pailla CYMTAeTCsl 3aBEepIICHHBIM,
Heo0X0IuMO coOpaTh BCe YaCTH JeHTarpaMMbl BOSIUHO U paciudpoBaTh.
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15) PacimgpoBka neiirarpaMMbl OTBETA.

Maccus

KommenTapmii

87

Type = 0x87 — OTBer Ha 3anpoc uTeHus ¢aiiia.

00

Reserved

09

00

00

00

DatagrammOptionsLength = 9 Gaiirt

00

00

00

00

DatagrammOptions.StatusCode = 0, «OK»

02

00

DatagrammOptions.StatusMsgLen = 2 Gaiira.

4F

4B

00

TexcToBOE CTaTyCHOE COOOIICHHE,
DatagrammOptions.StatusMsgStr = “OK”+0

D6

00

@parmenT (aiina,
FileChunkLength = 214 Gair.

3C
32
37
47
49
56
22
30
36
73
61
5C
3D
20
30
22
52
69
22
2F

72
32
39
50
22
3D
20
31
35
65
66
41
22
53
30
20
53
63
30
3E

20
30
22
52
20

22
2F
33
38
6C
66

49
34
3D
30
4E
5C

0A

53
30
20
53

30
3E
30
31
66
69
22
31
22
30
3D

3D
30
4E
5C

22
OA
31
37
5C

22
30
3D
53

20
3C
32
31
47

32
35
22
74

45
72
32
36
50

30
31
73
61

3D
20
30
22
52

63 5C 52 58

20
36
32
35
22

56
22
30
36
73

3D
20
31
35
65

22
2F
33
38
6C

54 72 61 66 66
5C 54 58 5C 41 49
22 20 45 3D 22 34

31
35
65
74

22
53
30
20
53

30
3E
30
31
66

22
31

33
32
6C
65

34
3D
30
4E
5C

22
0A
31
38
5C

20
36

30
34
66
5C

31
22
30
3D
54

20
3C
32
33
47

56
22

31
32
5C
44

36
32
35
22
72

45
72
32
33
50

3D
20

Conepxumoe pparmenta daiina, FileChunkData

«<r S="20130122000051524279"
N="self\GPRS\State\DI" »

«="0" E="416" />
<r S="20130122000056581716"
N="self\GPRS\Traffic\RX»

«\ATI" v="Q0" E="416" />
<r S="20130122000056581833"
N="self\GPRS\Traff»

«Lc\TX\AI" v="0" E="416" />»

00

00

@parmeHT (aiina IIMHON HOJIb,
FileChunkLength = 0 Gaiit, o3Hauaer, 4TO BCE
(parMeHTH! (haiina nepesaHsbl.

DA

00

00 00 00 00 00 0O

DatagrammDatalength = 218 6aiir. J[nuna
JIEUTarpaMmal.

01

86

40

21

DatagrammCRC32
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3. PopmMaTtbl AaHHbIX

3.1.

Kapma peaucmpoe

Huke npuBesieH MepeueHb PErUCTPOB JOCTYMHBIX IS CTAHAAPTHBIX (YHKIMN YTCHUS U 3aIlUCU
npotokosoB Modbus TCP u Modbus RTU:

Kon-Bo Joctyn
Appeca SETETE MNapameTp Twun AaHHbIX
0x0000 — 0x0003 4 yTeHue / 3anucb Tekywan Aata u spema TimeStamp
KOHTpo/siepa.
Tekywana gata v Bpems
KOHTpoNNepa 6e3 NpoBepKM Ha
0x0004 — 0x0007 4 yTeHue/ 3anucb AOTYCTUMBIE SHAYEHUA. TimeStamp
Ncnonb3yetca ana
nepBOHaYa/IbHON YCTAaHOBKM
0aTbl U BPEMEHMW.
0x0008 — 0x0009 2 yteHue / 3anuch | MnaBHaA KOpPeKLUUA BpeMeHH. TimeCorrection
TenecurHanusauma (TC),
0x000A 1 yTeHue TeKyllee COCToAHME CYyXMX TSbit
KOHTaKTOB.
Tunbl AaHHbIX:
Ne Tun faHHbIX OnucaHue

1. | TimeStamp

64-paspAagHoe uenoe YMcao co 3Hakom. CoaepKUT KONMYeCTBO MUANUCEKYHA,
npoteaiee c noayHoun (00:00:00 UTC) 1 aHusapa 1970 roaa.

BHMMaHue! PaspelueHbl onepaLymm YTEHUA U 3aMUCK TONIbKO BCEX PErUCTPOB Cpasy.
ObpalueHne K 4acTu PErnMcTPOB UM 33 Npeaesbl PEFMCTPOB CHYMTAETCA OWMBKOM agpeca
(02 — HeBepHbIit agpec perucTpa).

TimeCorrection

32-pa3pAagHoe Lesioe YMcao co 3Hakom. CoaepKUT KONMYECTBO MUKPOCEKYH, Ha KOTOpoe
HeobX04MMO CKOPPEKTMPOBATb TEKYLLYIO AaTy U Bpems. JonycTUMbI AMana3oH 3Ha4YeHUI
+/- 2100000000 MKc (+/- 35 MUH).

3anucb BpeMeHM OTMEHSAET NNABHYO KOPPEKLMUIO.

BHumaHue! PaspelueHbl onepaumm YTEHUA M 3aNMcu TOJIbKO BCEX PETUCTPOB CPasy.
Ob6palLeHne K 4acTu PErMCTPOB UM 33 Npeaesbl PErMCTPOB CYUTAETCS OWNOKOM agpeca
(02 — HeBepHbIit agpec perucTpa).

3. TSbit

16 6UT, TEKyLLEE COCTOAHUE CYXMX KOHTAKTOB.

KoanpoBKa pa3psagos pernctpa: 6ut NeO cootsetcteyeT TCNel, Ne1l — TCNe2 u 1.4, 6uThl ¢
N26 no Ne15 He MCnosb3yTCA, UX 3HAYEHNA AOMKHbI MITHOPUPOBATLCA.

3HayeHne 6uTa paBHoe 1 COOTBETCTBYET COCTOAHMIO «3aMKHYTO», 3HaYeHMe 0 — COCTOAHUIO
«PA3OMKHYTOM.
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3.1.1.

YmeHue u 3anucb amsl U 8peMeHU

[Ipumep Tpaduka YTEHHUS PETHCTPOB TEKYIIEH IaThl U BPEMEHHM KOHTPOJUIEpA MO IMPOTOKOIY
Modbus/TCP.

Tpadwx SBM->SM160: 00_02 00 _00_00 06 00 03 00 00 00 04, rie

YpoBeHb Tpapux KommenTapmii
Modbus | 00 02 Id Tpan3akiuu = 2
00 00 Id mporokoia
00 06 Jmmaa Modbus nakera, 6 6aiiT
00 Anpec yctpoiictBa, SM160
03 Oyukmust 0X03, 9TeHHE PETUCTPOB
00 00 AJipec 1epBOro perucTpa rpyInbl BpeMeHH-1aThl
00 04 KoJIM4€eCTBO PErucTpoOB Ha YTEHUE
Tpadmk DBM&SMI160:
00_04_00_00_00_0B_00_03 08 _00 00 01 42 E1 EO_3F 06, rme
YpoBeHb Tpapux KommenTapuii
Modbus | 00 02 Id Tpan3akiuu = 2
00 00 Id mpoTokona
00 OB Jmuaa Modbus makera, 11 6aiitoB
00 Anpec ycrpoiictBa, SM160
03 ®ynkuus 0X03, yTeHUE PErucTpoB
08 KonuyecTBo 0aliTOB JaHHBIX
00 00 01 42 E1 EO 3F 06 JlaHHbIe, TEKyIlllee BpeMsi KOHTpoJUiepa, (opmar

yKa3aH B IyHKTe 3.1.

Yucmo 00000142E1E03F06h, B gecsatuuHoM BHUjIE
paHO 1 386 769 039 110, sBnsieTCSI KOTUIECTBOM
MWUIMCEKYHMI,  MPOUICINIMX  C  TOJYHOYH
(00:00:00 UTC) 1 stuBaps 1970 roxa.

Hara 11.12.2013

Bpems 13:37:19.110
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[IpumMep Tpaduka yaadyHOM 3aMMCH PETHCTPOB TEKYIICH aThl W BPEMEHH KOHTPOJIEpPA TI0
npotokoiry Modbus/TCP.

Tpadux 2BM—>SM160:
00 03 00 00 00 OF 00 10 00 00 00 04 08 00 00 01 42 E1 AD_1E B4, rne

YpoBeHb Tpadux KommenTapuii
Modbus | 00 03 Id Tpan3akiuu = 3
00 00 Id mporokoia
00 OF Jmaa Modbus nakera, 15 Gaiir
00 Anpec ycrpoiictBa, SM160
10 Oyukmus 0xX10, 3amuck perucTpoB
00 00 AJipec 1epBOro perucTpa rpyIrbl BpeMeHH-1aThl
00 04 Kosn4ecTBo perucTpoB Ha 3aIich
08 KonnuecTBo 6aliTOB AaHHBIX HA 3aITUCh
00 00 01 42 E1 AD 1E B4 JlaHHbIE Ha 3amKuch, popMar ykasad B myHkTe 3.1.
Yucino 00000142E1AD1EB4h, B necarnunom
Buge pasHo 1386 765688500, sBisercs
KOJIMYECTBOM ~ MHJUIMCEKYH[, MPOMICIIINX C
noayHouu (00:00:00 UTC) 1 suBaps 1970 ronaa.
Hara 11.12.2013
Bpems 12:41:28.500

Tpadwk DBME&SMI160:
00_03_00_00_00_06_00_10 _00_00_00_04, rme

YpoBeHb Tpapux KommenTapuii
Modbus | 00 03 Id Tpan3akiuu = 3
00 00 Id nmpotokoina
00 06 Juaa Modbus nakera, 6 6aiit
00 Anpec ycrpoiictBa, SM160
10 ®ynkuusa 0X10, 3anuck perucTpos
00 00 AJipec TIepBOTO perucTpa rpymiibl BpeMEHU-AThI
00 04 KonnuecTBo ycnenrHo 3anucaHHbIX perucTpoB
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[Tpumep Tpaduka HeymauHOH 3amMCH PErHCTPOB TEKYIIEW AAaThl U BPEMEHU KOHTPOJUIEpA II0
npotokory Modbus/TCP.

Tpaddmux 3BM—>SM160:
00 _07_00_00 00 OF 00 10 00 04 00 04 08 00 00 02 52 BC D7 _FF_2F,rne

YpoBeHb Tpapux KommenTapmii
Modbus | 00 03 Id Tpan3zakiuu = 3
00 00 Id mpoTokoina
00 OF Jimuaa Modbus makera, 15 Oaiit
00 Anpec ycrpoiictBa, SM160
10 ®dynknusa 0x10, 3anuch perucTpos
00 00 AJtpec TIepBOTo perucTpa rpyIiibl BpeMEeHH-1aThl
00 04 Ko/M4€ecTBO PEruCTPOB Ha 3aIkCh
08 KonnuecTBo 6aiiTOB JaHHBIX Ha 3aITUCh
00 00 02 52 BC D7 FF 2F JlaHHBIE Ha 3aMKCh, OPMAT yKa3aH B IyHKTe 3.1.
Yucino 00000252BCD7FF2Fh, B necsaruunom
Bujme paBHo 2554 378 845999,  samusercs
KOJIMYECTBOM  MHJUIMCEKYHJ, MPOMICAINIAX C
nosxyrouu (00:00:00 UTC) 1 stuBaps 1970 roaa.
Hara  11.12.2050
Bpems 13:40:45.999

Tpabdmx SBMESM160:
00_03_00_00_00 03 00 90 03, rme

YpoBeHb Tpaduk KommenTapmuii
Modbus | 00 03 Id Tpan3zakiuu = 3
00 00 Id mporokomna
00 03 Jmmaa Modbus nakera, 3 Gaiita
00 Agnpec yctpoiictBa, SM160
90 [pu ommbke k pyHKIMOHATEHOMY Kony Modbus
no6asisiercst 0x80 (0x10 + 0x80 = 0x90)
03 Ko oKy «HEBEPHOE 3HAYEHUE TAHHBIX)»
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3.1.2.

3anucbk 3Ha4YeHuUs1 N1asHoOU KOpPeKyuu epeMeHuU

[Tpumep Tpaduka yqadHON 3alMUCH TUIABHOM KOPPEKIMH BPEMEHH KOHTPOJUIEpA MO MPOTOKOIY
Modbus/TCP.

Tpadwk DBM—>SMI160:
00_1B_00_00_00_0B_00_10 _00_08 00_02_04 FB_09 18 70, rme

YpoBeHb Tpapux KommenTapmii
Modbus | 00 1B Id Tpansakiuu = 27
00 00 Id mpoTtokoina
00 OB Jimmaa Modbus makera, 11 Oaiit
00 Anpec ycrpoiictBa, SM160
10 ®ynknusa 0x10, 3anuch perucTpos
00 08 AJpec TIepBOTo perucTpa rpyribl KOPPEKIuu
00 02 KoM4€ecTBO PErNCTPOB Ha 3aIkCh
04 KonnyecTBo GaliTOB JaHHBIX Ha 3AIUCH
FB 09 18 70 JlaHHBIE Ha 3amKCh, HOPMAT yKa3aH B IyHKTe 3.1.

Koppekiust Bpemenn Hazajn, uncio FB091870h B
JNECATUYHOM BHJE SBISETCS OTPHUIATEIbHBIM,
paBao —83290000 mukpocekyH,

Tpadwk DBME&SMI160:
00_1B_00_00_00_06_00_10_00_08 00_02, rme

YpoBeHb Tpapux KommenTapuii
Modbus | 00 1B Id Tpan3akiuu = 27
00 00 Id mporokomna
00 06 Jimmaa Modbus makera, 6 Gaiit
00 Anpec ycrpoiictBa, SM160
10 ®ynknus 010, 3anuch perucTpoB
00 08 AJtpec TIepBOTo perucTpa rpymibl KOPPEKIUK
00 02 KOJIM4€eCTBO yCIENHO 3aMMCaHHBIX PETUCTPOB
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[Tpumep Tpadpuka HeygauHON 3aMUCH TUTABHON KOPPEKIIMH BPEMEHH KOHTPOJUIEPA MO MPOTOKOITY
Modbus/TCP.

Tpadux 2BM—>SM160:
00_1C 00 00 00 0B 00 10 00 08 00 02 04 7D _2B 75 32,rne

YpoBeHb Tpadux KommenTapuii
Modbus | 00 1C Id Tpan3akiuu = 28
00 00 Id mporokoia
00 OB Jmaa Modbus nakera, 11 Gaitr
00 Anpec ycrpoiictBa, SM160
10 Oyukmus 0xX10, 3amuck perucTpoB
00 08 AJipec 1epBOro perucTpa rpyIibl KOpPEKIuu
00 02 KonuecTBO perucTpoB Ha 3amuch
04 KonnuecTBo 6aliTOB AaHHBIX HA 3aITUCh
7D 2B 75 32 JlaHHbIE Ha 3aMKMCh, POpMAT yKa3aH B myHKTe 3. 1.
Koppekiust Bpemenu Buepén, uncino 7D2B7532h,
B JIECATHYHOM BHJIE SBIISAETCS ITOJOXKHTEIHHBIM
yrciom, pasHo 2100000050 mukpocekyH.

Tpabdmx SBMESM160:
00_03_00_00_00 03 00 90 03, rme

YpoBeHb Tpaduk KommenTapmuii
Modbus | 00 1C Id Tpan3zakiuu = 3
00 00 Id mporokomna
00 03 Jmaa Modbus nakerta, 3 Gaiita
00 Agnpec yctpoiictBa, SM160
90 [pu ommbke k GpyHKIMOHATBEHOMY Kony Modbus
no6asisiercst 0x80 (0x10 + 0x80 = 0x90)
03 Kot oKy «HEeBEpHOE 3HAYEHUE JTAHHBIX)
3.2. dopmamel ¢halnos

3.2.1. O6wun chopmar
I[aHHBIC 00 3HepFOHOTp66JICHI/II/I M COOBITHAX pacnoiararoTcs B (I)afmax OTUEeTax.

@aiin mpencraBisier coboit TekcroBblii  XML-momoOHBI  gokymMeHT B komupoBke ANSI.
Otnuunem ot crangapta XML 1.0 sBasiercs orcyrcTBHe KopHeBoro Tara. s pasOopa daiinos
cylecTByromumMu cpenctsamMu paborsl ¢ XML (nanpumep, MS XML) pekomeHayeTcss mpOU3BOIUTH
MOJICTAHOBKY OTKPBIBAIOIETO KOPHEBOTO TAra <pbody> B Haualsie TOKYMEHTa U 3aKPhIBAIOIIETO KOPHEBOTO
Tara </body> B KOHIIE TOKyMEHTAa.

Kaxxaplii TOKYMEHT COJEPKUT CTPOKH, TJIe OJHON CYIIHOCTH COOTBETCTBYET OJlHA CTpoKa (haiina,
OKAHYMBAIOIIASICA CHMBOJIOM TIEPEBOJIa CTPOKH.
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3.2.2. ®opmar danna cnucka ycTtpomcts («serial.xml»)

daiin «serial.xml» comepkuT omucaHue cHucka mnpubopos, moakaoueHHBIX Kk MK SM160.
Kaxnomy nmpubopy cOOTBETCTBYET OJIHA CTPOKaA (3amuch) Qaiia.

OO0muit Bup 3anucu (aiina:
<r D="TIpe¢dukc ngannpix" K="Tun npudopa" S="Cepuiinblii Homep" />
Hasnauenwue monei 3anucu (aiina:
e «r» — UM TITa (OUHAKOBOE IS BCEX 3amuceil daiina);
e «D» — npedukc B UMEHU IMapaMeTpoB, B apXUBE, IS JAHHOTO MPHOOopa;
o «K» — Tun npubopa;
e «S» — cepuiiHblii (3aBOACKOI) HOMEp Hpudopa.

[Mapa 3HaueHwmii - «K» u «S» - 0IHO3HAYHO MACHTHPHUIUPYET OO0 TPUOOP, TOJKITFOUCHHBIN K
HK SM160, B TOM urciie 1 caM KOHTPOJLIEP.

[Tpumep ¢aiina «serial.xml»:

<r D="dev$1" K="24" S="310879" />
<r D="dev$2" K="101" S="5947911" />
<r D="self" K="128" S="101" />

3.2.3. ®opmar c¢pannoB apxuBoB (arh_*.xml)

Hmena apxuBHBIX (haiijIoB Beeria HAUMHAKOTCS ¢ npedukca «arh » u uMeroT pacmupenue «.xmly.
ITocne mpeduxca B umenu ¢aiina cnenyer 8 uudpossix cumpoioB Buga [TTTMM//, onpenenstommx
CYTKH apXHuBa, Ie:

e «ITTT» —Homep roaa mo Kanexaapto (Hampumep, 2013);
e «MM» — Homep Mecsna (B nuanazone 01...12);
o «JI/I» — HOMep nHs B Mecste (B quanazone 01...31).

Ha xaxple cyTKu co3maercs CBO (aiin apxusa.

Kaxnapiit ¢aiin apxuBa COAEPKUT CTPOKH (3aMHUCH), I/I€ OAHOMY H3MEPEHHMIO WM COOBITHIO
COOTBETCTBYET OJ[HA 3aIUCh (aiia.

OO0muit Bup 3anucu (aiina:

<r [R="ILtamn Bpemenn"] S="Itamn Bpemenun" N="MNmsa napamerpa" V="Uucno" E="Uucno"
[C="Lemoe uucno"] [T="ILlenoe uncmo"] />.

B kBagpatHbIX cKOOKaX [...] yKa3zaHbl HeoOs3aTeIbHbIE aTPUOYTHI, KOTOPbIE MOTYT OTCYTCTBOBATh
B KOHKPETHBIX 3aIHCsX.

Hasnauenue noneit 3anucu ¢aiina:
e« — TMs TATA (OAMHAKOBOE JIJISI BCEX 3amuce ¢aiina);
e «R» — nomoaHUTENBHBIN MITAMI BpeMeHHU (Heo0s3aTeNbHOE TMOJIE);
e «S»— mTaMI BpEMEHH;

e «N» — UM apaMeTpa, CoCTosIIee U3 «IpeduKca» u «HAUMEHOBAHHS [TapaMeTPa;

34



WNuTtennexryanbabiii KoHTposiep SM160 — [IpoTtokon oOMena

«V» — 3HaUEHUE U3MEPCHHUS,
«E» — nOmoNHUTENbHOE 3HAYCHUE U3MEPCHHS;
«C» — ko1 coObITHS (HE00s3aTETHLHOE TTOJIE);

«T» —xop craryca (HeoOs3aTeNbHOE TI0JIE).

3HaueHus orcyrcTByromux nojeil «C» u «T» cuurtarorcs paBHBIMU HyNIO. Eciu oTrcyTcTBYyeT
nosie «R», ero 3HaueHue COBIANaeT CO 3HAYCHUEM IO «S».

3HaYEeHUAMU

momei  «R» w  «S»  sBusercs  mramm  BpemeHH B (opmare

ITTTMMJI/I9uMMCCXXXXXX, TAC:

«'TTT» — Homep rona no kaneHaapro (Hampumep 2013);
«MM» — HOMep Mecsma (B nuamazone 01...12);

«J11» — nHomep nHs B Mecsie (B auanasone 01...31);
«q4u» — HOMeD vaca (B auanazone 00...24);

«MM» — HOMep MUHYTHI (B quana3one 00..59);

«cc» — HoMep cekyH bl (B quanazone 00..59);

«XXXXXX» — HOMEp MUKpOCEKYH bl B cekyHe (B nuanazoHe 000000..999999).

3nauenusimu atpulyroB E u V sBusercss ApoOHOE JECSITHUUHOE YUCIO CO 3HAKOM, HAlpuMep,

«2», «-23.456y. Llenas u ApoOHAs YaCTH Pa3/ICISAIOTCS CUMBOJIOM «.» (TOUKa).

AT1puOytsl C u T MOTYT IpUHUMATh TOJIBKO LIEJIOYUCICHHBIE 3HAUEHUS CO 3HAKOM.

ITpumep ¢aiina «arh_*.xml»:

<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"
<r $="20130111000000000000"

N="dev$1\r$0\fix\import\a\e\Al" VV="931.3975" E="931.3975" T="0" />
N="dev$1\r$0\fix\export\a\e\Al" V="0.153" E="0.153" T="0" />
N="dev$1\r$0\fix\import\r\e\Al" VV="144.045" E="144.045" T="0" />
N="dev$1\r$0\fix\export\r\e\Al" V="1336.7315" E="1336.7315" T="0" />
N="dev$1\r$1\fix\import\a\e\AI" V="618.277" E="618.277" T="0" />
N="dev$1\r$1\fix\export\a\e\Al" \V="0.1515" E="0.1515" T="0" />
N="dev$1\r$1\fix\import\r\e\Al" \V="89.206" E="89.206" T="0" />
N="dev$1\r$1\fix\export\r\e\Al" VV="896.0705" E="896.0705" T="0" />
N="dev$1\r$2\fix\import\a\e\Al" V="313.1205" E="313.1205" T="0" />
N="dev$1\r$2\fix\export\a\e\Al" \V="0.0015" E="0.0015" T="0" />
N="dev$1\r$2\fix\import\r\e\Al" \V="54.839" E="54.839" T="0" />
N="dev$1\r$2\fix\export\r\e\Al" V="440.661" E="440.661" T="0" />
N="dev$1\r$3\fix\import\a\e\Al" V="0" E="0" T="0" />
N="dev$1\r$3\fix\export\a\e\Al" VV="0" E="0" T="0" />
N="dev$1\r$3\fix\import\r\e\Al" VV="0" E="0" T="0" />
N="dev$1\r$3\fix\export\r\e\Al" V="0" E="0" T="0" />
N="dev$1\r$4\fix\import\a\e\Al" V="0" E="0" T="0" />
N="dev$1\r$4\fix\export\a\e\Al" VV="0" E="0" T="0" />
N="dev$1\r$4\fix\import\r\e\Al" V="0" E="0" T="0" />
N="dev$1\r$4\fix\export\r\e\Al" V="0" E="0" T="0" />
N="dev$1\dt$30\import\a\e\Al" VV="0.049" E="0.049" />
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<r $="20130111000000000000" N="dev$1\dt$30\export\a\e\Al" V="0" E="0" />
<r $="20130111000000000000" N="dev$1\dt$30\import\r\e\Al" V="0" E="0" />
<r S="20130111000000000000" N="dev$1\dt$30\export\r\e\Al" VV="0.068" E="0.068" />
<r §="20130111000747048391" N="sel\GPRS\State\DI" VV="0" E="1170" />

<r §="20130111000752107153" N="sel\GPRS\Traffic\RX\AI" VV="0" E="1170" />
<r $="20130111000752107275" N="sel\GPRS\Traffic\TX\AI" V="0" E="1170" />
<r $="20130111000754486338" N="sel\GPRS\SimN\AI" V="2" E="1171" />

<r $="20130111000945008383" N="sel\GPRS\State\DI" VV="0" E="1171" />

<r $S="20130111000950067046" N="sel\GPRS\Traffic\RX\Al" V="0" E="1171" />
<r $="20130111000950067169" N="sel\GPRS\Traffic\T X\AI" V="0" E="1171" />
<r $="20130111000952326238" N="sel\GPRS\SimN\AI" V="2" E="1172" />

<r $="20130111001140837884" N="sel\GPRS\State\DI" VV="0" E="1172" />

<r $="20130111001145896670" N="sel\GPRS\Traffic\RX\AI" V="0" E="1172" />
<r $="20130111001145896793" N="sel\GPRS\Traffic\TX\AI" V="0" E="1172" />
<r $="20130111001148236238" N="sel\GPRS\SimN\AI" V="2" E="1173" />

<r $="20130111001336697910" N="sel\GPRS\State\DI" VV="0" E="1173" />

<r $="20130111001341756574" N="sel\GPRS\Traffic\RX\AI" V="0" E="1173" />
<r $="20130111001341756696" N="sel\GPRS\Traffic\TX\AI" V="0" E="1173" />
<r $="20130111001344096244" N="sel\GPRS\SimN\AI" V="2" E="1174" />

<r $="20130111001532499796" N="sel\GPRS\State\DI" VV="0" E="1174" />

<r S$="20130111001537557354" N="selAGPRS\Traffic\RX\AI" V="0" E="1174" />
<r S$="20130111001537557479" N="selNGPRS\Traffic\T X\Al" V="0" E="1174" />
<r §="20130111001539806221" N="selAGPRS\SIimN\AI" VV="2" E="1175" />

<r S="20130111001716776356" N="dev$2\EVD" V="1357863436" E="1357863436" C="2006" />
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3.2.4. KogmpoBKa TMnoB npuoéopos

Kopl TUTIOB TpuOOpPOB MCmoNb3ytoTes B (aitne «serial.xml» mist popMupoBanus 3HaYCHHIA OIS

«Ky.
Tumnbl npuOopoB:
Tun Haumenosanue npudopa [Ipo
npubopa pHbop P
24 Cacranx DICKIPOSHEPTHI | 500 HIIK «MHKoTeke»
Mepkypuii 230
101 Calranx JICKTPOSHEPTHI | 500 HITK «MukoTeke»
Mepkypuii 203
126 Calranx JICKIPOSHEPTHI | 500 HITK «MukoTeke»
Mepkypuii 200
127 Calranx JICKIPOSHEPTHI | 500 HITK «MukoTeke»
Mepkypuii 233
128 1K SM160 3A0 UT®D «Cucremsl u Texuoiorun», OO0 3aBoj
«IIpomripu6op»
3.3. UmeHa napamempoe
Hmena mapameTpoB HConb3yioTces B (aiine (arch_*.xml) mis dopmupoBanus 3HaYCHHN MMOJIS
«N».

CocraBndoonre 4acTi B UMEHH IMapaMeTpa:

e [Ipedukc — BHyTpeHHee obo3HaueHue nprudopa B UK SM160, yaukansHoe /i mpudopa B
npezenax KOHTpOJUIEpa, Ha3HayaeTcs aBTOMATHMUYECKH MpH MoAKIo4YeHuu. IIpeduxc
npencraBisier u3 cebs 3amuck Buaa «devSn», TOE HM3MEHSETCS TOJNBKO «n» —
aBTOMATHUYECKH MPUCBAaUBAEMblii HOMep Npu nojkiarodeHun npudopa k UK SM160. s
camoro MK SM160 kak uctouyHumka MH(OpMALUK CYILIECTBYET CHELMAIbHBIN Mpedukc,
KOTOpbIH Bceraa paseH «self». Ilpedukc ucnonb3yercs takxke B (aitne «serial.xml» s
(dbopMupoBaHus 3HaAYEHUH OISt «Dy.

e HaumeHoBaHMe mapameTpa — BHyTpeHHee 00O3HAUCHHME THUIA MapaMeTpa U3MEpEeHUs WU
JKypHasa cOOBITHI.

lmeHa napameTpoB:

EnnHuner
U3MEPEHUS

Ne Wwms napamerpa Onucanue

Texymme noka3aHus HapacTAIOITIM
utorom (total), akTuBHas (a) SHEPTUs
(e) B mpsiMOM HampasiieHuH (import),

1 | <npedmxe>\r$x\totallimporta\e\Al | KBr*q | 10 Tapudy (r) ¢ Homepom (x).
CymMapHbIe TOKa3aHus 110 BCEM
tapucgam, x = 0. Homepa tapucos (x),
HauyuHas ¢ 1.

Texymue noka3aHus HapacTAIOLUIIM
utorom (total), akTuBHas (a) SHEprUs
(e) B oOpaTHOM HampaBlIeHUH (€Xport),
2 | <mpeduxc>\r$x\total\export\a\e\Al KBT 4 | 115 rapudy (r) ¢ HOMepoM (X).
Koauposka TapuoB aHanornyaa
ctpoke Nel.
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Nwmsa mapamerpa

J2P10%05050005 1
U3MEPEHUs

Omnucanue

<mpedurc>\r$x\total\import\rie\Al
<mpepurc>\rx\total\export\rie\Al

kBap*u

Texymue noka3zaHusi HapaCTAIOIIHM
UTOTOM, PEaKTHBHASI YHEPTHUS B
PSIMOM U 0OpPAaTHOM HarpaBJICHUH.
KomupoBka tapuoB aHanornyna
cTpoke Nel.

<mpedurc>\r$x\fix\import\a\e\Al
<mpedurc>\r$x\fix\export\a\e\Al

KBr1*y

3adurcupoBannoe 3HaueHue (fix)
TEKYIIUX OKa3aHUH HapacTaIOIINM
UTOTrOM, aKTHBHAsI SHEPTHUS B IIPSIMOM
1 00paTHOM HaIpaBJICHUSX.
OcrasnbHas KOJAUPOBKA aHAIOTUYHA
cTpoke Nel.

MeTka BpEMEHHU OIpeIeNsieT MOMEHT
(uKcanuu oka3zaHui B mpubope

yuéra.

<mpedurc>\r$x\fix\import\r\ie\Al
<mpedurc>\r$x\fix\export\rie\Al

kBap*u

3aduxcupoBannoe 3HaueHue (fix)
TEKYIIUX [OKa3aHU HApaCTaIOIINUM
UTOTOM, PEaKTHBHAs SHEPTUs B
IpSIMOM U OOpaTHOM HarpaBlICHUIX.
OcTanbHas KOAUPOBKA aHAIOTHMYHA
cTpoke Ne3.
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Nwmsa mapamerpa

J2P10%05050005 1
U3MEPEHUs

Omnucanue

<mpedurc>\dt$n\import\a\p\Al
<mpepurc>\dt$n\export\a\p\Al

kBT

AKkTHBHas (2) MOLIHOCTS (p) B IPSIMOM
(import) u o6paTHOM (eXport)
HaIlpaBJIEHUH, YCPEIHEHHAs 32 IIEPUOJ

(db), n

Bwmecrto n noacrasisercs nepuon
yCpeAHEHUsI B MUHYTax U3 psiaa: 1, 2,
3,5,6,10, 15, 30, 60, a Tak xe
crienuanbHble 3HadeHus: day, month,
year.

MeTtka BPEMCHH BLEIPOBHCHA HA KOHEI]
HUHTCpBaJIa U3SMCPCHH.

Hanpumep, MOIITHOCTH ycpeJHEHHAs
3a 30 MUHYT Ha UHTEpBaJIE

[31.11.2012 23:30 — 01.12.2012 00:00)
OyIeT UMEeTh METKY BPEMEHU
01.12.2012 00:00:00, u Bce Takue
MOIIIHOCTH COJIEP>KAT METKU BPEMEHU
KpatHbie 30 MUHYyTaM.

Jliis mepuona day, 3a mepuo;y
[31.11.2012 00:00 — 01.12.2012
00:00), meTka BpeMeHHU OyzeT paBHA
01.12.2012 00:00:00, 1 Bce MeTKH C
neprogoM day KpaTHBI JHSIM.

Amnanoru4so ¢ nepuojioM month u
year, MeTKU BPEMEHHU KpaTHBI MECSILY
U TOxYy.

Crnenyert 3aMeTUTh, YTO IS
MouHocTel nepuoisl day, month u
year He IpUMEHsoTCs. Takue
nepuo/ibl 0OBIYHO TPUMEHSFOTCS IS
SHEPTHi.

<mpedukc>\dt$n\import\r\p\Al
<mpedukc>\dt$n\export\r\p\Al

kBap

PeaktuBHas (r) MOIIHOCTH (P) B
npsiMmoM (import) U 06paTtHOM (export)
HaIpaBJIEHUH, YCpEeTHEHHAs 3a TIePUOJI
(dt), n, mo Tapudy x. Koguposnka
Mepuo/ia n aHaAIOTM4YHa CTpoKe Neb.

<mpedukc>\r$x\dt$n\import\a\e\Al
<mpedurc>\r$x\dt$n\export\a\e\Al

kBt*y

AKkTuBHas (a) 3Heprus (€) B MpsMOM
(import) u oOpaTHOM (export)
HalpaBJieHuH, 3a nepuon (dt), n, mo
tapudy x. Koguposka neprona n
aHajornyHa ctpoke Ne6, KonupoBKa
TapuoB aHanornyHa ctpoke Nel.
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Nwmsa mapamerpa

J2P10%05050005 1
U3MEPEHUs

Omnucanue

<npedukc>\r$x\dtSn\import\rie\Al
<npedukc>\r$x\dt$n\export\rie\Al

kBap*u

PeaktuBHas (a) a3Heprus () B MpsiMoM
(import) u o6paTHOM (eXport)
HampaJieHuH, 3a nepuo (dt), n, mo
tapudy x. Koguposka nepruoja n
aHaslornyHa ctpoke Ne6, KogupoBKa
TapuoB aHajgoruyHa ctpoke Nel.

10

<mpedurc>\I$n\phase\WAl

KBonbT

Hanpspxenne (phase\v) dhasznoe wiu
TUHEWHOe (Mexay (azammu), HOMEp n.
Howmep ¢a3el u3 psina: 1, 2, 3, 12, 23,
31.

1, 2, 3—Homepa ¢a3: A, B, C
COOTBETCTBEHHO.

12, 23, 31 — mexdazHoe 0003HaUCHUE,
AB, BC 1 AC cooTBEeTCTBEHHO.

11

<npedurc>\ISn\i\Al

KAwmmnep

Toxk (i) B ¢daze (1), n. Kogupopka
HOMepa (a3bl aHAIOTUYHA CTPOKE
NelO.

12

<mpedurc>\I$n\a\p\Al

kBT

AxTtuBHas (a) momHoOCTh (p) B daze (1),
n. Koguposka Homepa da3zbr
aHasiornyHa ctpoke NelO.

13

<mpepuxc>\I$n\r\p\Al

kBap

PeakTuBHas (r) momHOCTS (p) B (haze
(1), n. KogupoBka HOMEpa (ha3b
aHasiornyHa ctpoke NelO.

14

<mpedurc>\I$n\appar\p\Al

kBA

[Tonnas (appar) mouHOCTS (p) B (haze
(1), n. Koguposka HOMepa ¢a3bl
aHasiornyHa ctpoke NelO.

15

<mpedukc>\I$n\cosfi\Al

Yucno ¢
IJIaBaroIiei
TOYKOMU.

Koaddunment momHoctu (cosfi) B
daze (1), n. Konuposka Homepa ¢azbl
aHasiornyHa ctpoke NelO.

16

<npedurc>\A\Al

I'm

Yacrora (f).

17

<npedurc>\inside\t\Al

I'panyc
Lenbcus

Temmneparypa (t) BHyTpH (inside)
CYE€TyHKa.

18

<npepukc>\EV

Pe3ynbrar cbopa 1aHHBIX,
CrC€HEPUPOBAHHBIN IIPOrPAMMOU
cOopa, paBeH KOy KaHAJTbHON
OLIMOKH, TUTIOC HECKOJIBKO
CHelHalIbHbIX KOJ0B, HAlIpUMED,
CMEHa CU€TunKa (U3MEHEH CepHIHBIH
HOMED).

PC3yJ'ILTaT noMemacTcCAa B I10JIC «\V».

19

<mpeduxc>\EVD

Perucrpatop coObiTuii cuéTunka,
MOJIYYEHHBIN C CAMOTO CUETUHKA.

Kon coOpITHS onpeaenseTcs mojaemM
«C».
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3.3.1. NMpumep nHTepnpeTauum 3Ha4YeHUA napameTpa
Hcxonueie nanyrle:

3anuck B daiiie apxusa (arch_*.xml):
<r S="20130111000000000000" N="dev$1\r$2\fix\import\a\e\Al" V="313.1205" E="313.1205" T="0" />

3amnucek B daiine cepuiinbix HoMepos (serial.xml)
<r D="dev$1" K="24" S="310879" />

WuTepnperanys napamerpa 1 €ro 3Ha4CHUs:

«r$2\fix\import\a\e\AI» — 3adukcupoBaHHOE 3HAYEHHWE TEKYIIMX IMOKa3aHUN HapacTaroOIMM
utorom (fix), akTuBHas sueprus (a\e\) B npsMom HampasieHuu (import), mo Tapudy (r$2) = 2, exuHuUIBI
u3MepeHus — KBr*u.

e «20130111000000000000» — momenT ukcamuu 00:00:00 11.01.2013.
o «V="313.1205"» — 3nauecHue, 313.1202 kB1*u.

Wnentudukaims npubopa, K KOTOPOMY OTHOCHTCS 3HaueHHe 1o npedukcy «dev$l» B daiine
«serial.xml»:

e «S="310879"» — ¢ cepuiinbiM HOMepoM 310879;

o «K="24"y — Cuéruuk 3nexrposHepruu Mepkypuii 230.

3.3.2. KoaupoBka pe3ynbTarta c6opa, napameTp «EV»

JU1s TarHoCTUYEeCKUX LieNel, 1Mo Kaxa0My MOAKII0YeHHOMY Npubopy nporpammoii coopa B UK
SM160 renepupyercs U 3alMCHIBACTCS B ApXUB PE3YIIbTAT cOOpa JTaHHBIX.

B ApPXUB 3aIlIUCBIBAIOTCA TOJIBKO W3MCHCHUA, IMPOU3OIICAININEC C MOCICAHECTO CC€aHCa CBA3U, a4 HC
PE3YIbTAT KAXKXIOTO C€aHCa CBA3U C HpI/I60pOM.

Tabnuua pesynpraTa coopa:

Kon Kon
pe3yibTara Onwucanue
pe3ynbraTa (hex)
0 0 CO60p JaHHBIX IPOILEN YCIEIIHO
40961 A001h HesepHeIiii napoib
40962 A002h Her otBera 0T cuérumnka, TaliMayT
40963 A003h OmnOKa B 3ampoce K CUETUUKY
40964 A004h OTBeT OT CUéTYMKa C HEMTPaBWIbHON KOHTPOJIBbHOU CyMMOM
40965 A005h Caunmkom OOJIBIION OTBET OT CUETUMKA
40966 A006h CaumkoM OOJIBINON 3aIpoC K CYETUNKY
40969 A00Sh He noxnepxuBaercst IpOTOKOJI JAHHOTO CUETYHKA, COOp
HEBO3MOXKEH
40972 A00Ch W3menwicst cepuitHblii HoMep c4€TumnKa, cOOp OCTaHOBIIEH
40973 A00Dh He 3anan cBsi3HOM agpec cuéTunka, cOOp HEBO3MOXKEH
40974 AO00Eh 3aduKkcupoBaH OTBET OT CYETUMKA, HA IPYTOH 3ampoc
40975 AOOEh ga{fggomqecxaﬂ omnOka, oopatutech K pazpadorunky UK
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3.3.3. KognpoBka cob6biTun, napameTp «EVD»

Kosbl coOBITHIT MCTIONIB3YIOTCS JUIsI MAPKUPOBKU COOBITHI, BO3HUKAIOIIMX B IPHOOpax M caMoOM
HK SM160. Koasl coOpiTuii ucnons3ytores B (aiine apxusoB (arh *.xml), B mone «C» i mapaMeTpos,
HMMEHA KOTOPBIX 3aKaHYMBAIOTCs CIIOBOM «\EVD».

Konwl coOnITHIA:

Kon Onucanue
COOBITHS

CoobiTusa UK SM160

1008 Koppekuust Bpemenu. Ilone «V» conepXKUT BEIMUUHY KOPPEKIUHU CO 3HAKOM:
1esast ¥ {poOHast 4aCTh CEKYH/I, KaK Pa3HUILY: KHOBOE BPEMsD) — «CTapOe BPEMSI.

1009 YcranoBka BpeMeHu. [lone «Sy» comaepKuT BpeMs, KOTOpOe ObLIO YCTAHOBJICHO.
[Tone «V» conepHUT BEMYMHY KOPPEKIIMU CO 3HAKOM: IIeJiasi U JPOOHas 4acTh
CeKYHJ, KaK Pa3HHILy: KHOBOE BPEMSI» — «CTApPOE BPEMS).
Co0bITHs B Ipudopax, noakiawyeHusix kK UK SM160

2001 Bxrouenue npubdopa

2002 Brixiouenune npubopa

2003 Ilepesarpyska npubopa

2004 V3menenne KoHpuUrypanuu npudbopa

2005 COpoc xypHana coObITul pudopa

2006 YcranoBka BpeMmenu npubdopa. [lone «S» cogepkuT BpeMs, KOTOpoe ObLIO
ycranoBieHo. [lone «V» comepKuT BeMUInHY KOPPEKIIUHN CO 3HAKOM: IIeJiast U
NpoOHas 4aCTh CEKYHJI, KaK Pa3HUILY: KHOBOE BPEMS» — «CTApOE BPEMs».

2007 Koppekuust Bpemenu npubdopy. [Tone «V» coaepkuT BeIMUuHy KOPPEKIHUU CO
3HAKOM: 1IeJ1ast U ApoOHas 4acTh CEKYH/, KaK pa3HHIlYy: «HOBOE BPEMs» — «CTapoe
BpEMs».
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