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O 4yeM 3TOT JIOKYMEHT.

[Tpuboper ¢upmbr «/lHenp» ocHamaroTes nuGPOBHIMUA HHTEpdericamu,
MTO3BOJISIONIMMH TTOJIH30BATEI0 CHUMATh ¢ TPUOOPOB HH(POPMAIIHIO O PE3YJIbTaTax
W3MEPEHMS, HEIITATHBIX CUTYAIHX, PA3TUIHYIO BCIOMOTATEIbHYIO U CITYKeOHYO
napopmarmio. HekoTopbie mpuOOphl 0071aJal0T BO3MOYKHOCTHIO HaKarlUIMBATh
apXWBHBIC TAHHBIC B YHEPTOHE3ABUCHUMON MAMATH, 3TH JAHHBIEC TAK)KE JOCTYITHBI
JUTSI CAUTHIBAHWA.

B sToM mokymeHTE ommcaHBI MPEIOCTABISIEMBIC PA3IMUYHBIMA TPUOOPAMH
«Jlaeripy wHTEpQEHCH TMepenaun MaHHBIX W TPUBEACHB YHADHUIIMPOBAHHBIE
MIPOTOKOJIbI OOMEHA C MPUOOpaMHU 1Jis1 00ECIICUEHUS NOCTYTA K TaHHBIM.

B »ToM nokyMeHTE He oOmmMCAaHBI CpPEJICTBA TMpUEMa/Tiepenadn JaHHBIX
npubopoB «/lHemp», ecim OHW HE UMEIOT OTHOIIEHWA K ONHCHIBAEMBIM
nmpoTrokosiaMm oOMeHa. B wacTHOocTH, 3a pamMKaMW PaCcCMOTPEHHUS OCTaJIHCh
BO3MOXXHOCTH KOMHMPOBAHWA JAHHBIX C apXWBHBIX OJOKOB Ha «iemKy»,
ocobeHHoctn HacTpoiikn GSM-MoaeMoOB, aHaIOTOBBIE WHTEPGEHCH (TOKOBBIN U
YACTOTHBIN BBIXOIBI).

I[.]'IH KOI'0O NIPEAHA3ZHAYECH ITOT JOKYMEHT.

JIiis monydeHuss JaHHBIX OT MPUOOPOB MOKHO HCIOJIB30BaTh MPOTPAMMHOE
obecrieuenune, OecraTHO TmocTaBasiemMoe ¢upmoit «Jlaemp». OmHako B psfe
CIly4acB y TIOJb30BATENII BO3HHKAET HEOOXOMMMOCTH Pa3pabOTKH COOCTBEHHBIX
MPOTPAMMHBIX WJIA alMapaTHBIX CPEACTB, UMEIOIHNX BO3MOXHOCTh OCYIIECTBIISATh
WH()OPMAITMOHHOE B3aWMOJICHCTBUE C MCIOJHATCILHBIMH YCTPOHCTBAMH, B TOM
gucie ¢ mnpubopamu «JlHempy. Takke MoOXkeT NOTPeOOBATHCS TNPUMCHCHHE
CTaHIapTHHIX cucteM nucneTuepusanuu (SCADA-cuctem).

Jlns oOecnedeHrs TaKuX BO3MOXKHOCTEH HEOOXOIMM MPOTOKOJI OOMEHa
JAHHBIMH, ONTUCAHHBIN B 3TOM JOKYMEHTE.
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1. O01mas opranu3zanus ¢cBs3u ¢ npuoopamu «/{Hernp-7».

CranuoHapHasie TIpuOOpHl  «/lHemp» HMEIOT MMPOKYI0 HOMEHKIATYPy H
MOTYT TOCTABJIATHCS B PA3IAYHON KOMIUIEKTAMK. B KOMILIEKT MOCTaBISIEMOTO
000pyIOBaHUS MOT'YT BXOJWTH pa3HbIe OJOKH, UMEroIue IudpoBoii nHTEpdEiic
npueMa/mepeaaun JaHHbIX. K Takum OJ10KaM OTHOCATCS:

- u3MepuTeabHbIe OOKH «lHemp-7»
- apxuWBHBIH 070K «J[HEmp-7»
- TCIUIOBBIYUCIIUTEA

N3mepuresbHbie 0J10KkU «/IHenp-7». B kaxapiii KOMIUIEKT TOCTaBISEMOrO
dupmoii «JlHemp» 000PYIOBAHUA BXOTUT KaK MHUHUMYM OJWH W3MEPUTCIHHBIN
omok «JlHenp-7». DTO OCHOBHOW OJIOK, KOTOpPbHIA BBIMOJHIET W3MEPEHHUS.
W3mepurenbHbIii OJI0K, Kak TPaBWIO, UMeeT HWHTEP(ENC CBsI3W, MO3BOJISIONIUN
BBITIOJTHATh HACTPOMKY OJIOKAa W CUMTHIBATh PE3yJbTaThl HU3MEpeHuil. Dupma
«JlHenp» BBIMYCKAET U3MEPUTEIIbHBIC OJIOKM C Pa3HbIMU MPUHIIMNAMUA JACHUCTBUS,
3TU OJIOKM HMMEIOT Pa3jiuyHbie HA0Opbl HACTPOCK W Pe3yJIbTaThl W3MEPECHUIA;
COOTBETCTBEHHO, TIPOTOKOJIBI 0OMEHA Y HUX PA3JIMYHBI (XOTS W CXO0XH). B aToMm
JIOKYMEHTE OMUCAHbI MPOTOKOJIbI 0OMEHA ISl HECKOJIbKAX BUJIOB U3MEPUTENBHBIX
OJTOKOB.

ApxuBHbiil 0710k «/lHenp-7». ApXxuBHBIN OJOK MOCTABJISAETCA B COCTABE
Omoka muTaHusa TPUOOPoB «JlHEMp-7» B KauecTBe OMIMH (3a MOTIOJTHUTEIHHYIO
miary). OH TPUHWMAET MAaHHBIE OT W3MEPUTEIHLHOTO OJIOKA W BBITIOJHACT WX
apXMBALMIO B YHEPrOHE3aBUCUMON MaMsATH. B 3TOM NOKYMEHTE OMMCaH MPOTOKOJI
oOMeHa AJid YIpPaBJICHUS APXUBHBIM OJIOKOM, B TOM 4YHUCJE AJISI CUMTHIBAHUSA
apXUBOB.

Tennosbruucmresm (B dactHoctd, «BKT-5» um «BKT-7» dupmb
«Termmoxomy) dupmoit «/[aenp» He mponzBoasITCsS. OHM UMEIOT CBOM IMPOTOKOJTBI
00M€EHa, KOTOPbIE B JAHHOM JTIOKYMEHTE HE OMUChIBAIOTCA.



1.1. CTpyKTypa cTeKa NPOTOKONOB 06MeHa.

Mpn nepefaye AaHHbIX MCMNOJMb3YETCA Mepapxusa NPOTOKOMNO0B, KaXAblil ©3
KOTOpbIX (KpOMe (hM3MYEeCcKOro) onupaeTca Ha NPoTOKO/bl 60/1ee HU3KOro YPOBHS.
dTa nepapxms HasblBaeTCA CTEKOM MPOTOKOMO0B. [N CUCTEMbI CBA3U NPMOOPOB
«[QHenp-7» cneyu@uUuMpyoTCcsa cnefytoLine ypoBHU CTeka:

- (usnyeckmin ypoBeHb. Onpegenser cpedy nepejayn  AaHHbIX
(anekTpuyeckni Kabesnb onpegesieHHOro BMAa,  pajvokKaHan
onpefesieHHON 4acToTbl M T.M.), a TaKXe Crnocob KoaMpoBaHuA
ABONYHbBIX UNGp «O» 1 «1» Npu nepegave.

- NIOTMYECKUI NPOTOKOJ HU3KOTO YPOBHA. Onpedenser MeToA nepegayn
rpynn O6uUT [aHHbIX 4epe3 (QuU3nYecKMin KaHan. Ha 3ToM ypoBHe
OTCYTCTBYET MH(hOpMaLUsA 0 CTPYKTYpe nepesaBaeMblX JaHHbIX.

- NIOTMYECKWUMW TMPOTOKON BbICOKOro YpoBHA. Onpegenser MeToj
nepefaym Heob6XOAMMOWN  CTPYKTYpMpPOBaHHOW WHGopmayun.  Ana
CNOXHbIX CMUCTEM Nepefayn [aHHbIX 3TOT YPOBEHb MOXeT pa3buBartbCA
Ha HECKO/bKO nogypoBHeit (Hanpumep, HTTP/TCP/IP).

OCHOBHbIM COflep>XaHWeM 3TOro AOKYMeHTa ABAETCSA OnucaHue npoTokKona

BbICOKOT0 YPOBHSA, peasi30BaHHOro B npubopax «Henp-7».

Hwxe onucaHa ob6bwas CTPyKTypa CTeKa MWCNoJfb3yeMblX MPOTOKO/IOB

obmeHa.

1.1.1. ®n3nM4ecKkunin ypoBeHb.

Ona nepegayn  AaHHbIX B COOTBETCTBMW C  OMMUCAHHbIMW B [aHHOM
LOKYMEHTE MPOTOKOMaMW MOTYT WCMOMb30BaTbCA Chefytouime ¢usnyveckue
NHTepdencobl:

- RS-232. NHTeptheic nMeeTca KaK Yy apxXMBHbIX 6/10KOB, Tak U Yy
N3MepPUTENbHbIX 6/10KOB. ITOT MHTEP(enc No3BoNAeT COeAUHUTL TONIbKO
[1Ba YCTpPOMCTBa (CBSI3b «TOUYKa-TOYKa»). MaKcuManbHas ANMHA IMHUN
CBA3U - 15 MeTpoB.

- RS-485. NHTepelic ycTaHaBIMBaeTCA B apXMBHOM 6/10Ke Kak onums
(3a pgononHUTeNnbHYO nnaty). MOXeT ycTaHaB/iMBaTbCA TakXke B
N3MEPUTENbHLIX  6M10Kax, ecnn B HUX NpeaycMOTpeHa Takas
BO3MOXHOCTb. WHTepeiic no3sonser o06beAUHUTL B CeTb A0 32
YCTPOWCTB, MOAK/OUYMB UX K 00LLen ABYXMPOBOAHOM LWMHe nepegayvu
JaHHbIX. MaKcumanbHas cymmapHasa gnmMHa wuHbl - 1300 meTpos.

MoryT MCMnosb30BaThCA pazHoo6pasHble npucnoco6eHns ans
npeobpa3oBaHna MHTepdeincoB, Hanpumep, npeobpasosatenn «USB-RS-232» u
«USB-RS-485», GSM-mofembl C WHTepgericom RS-232 B pexume nepegayn
[laHHbIX U T.N. B 3TOM AOKYMeHTe OCOBEHHOCTU MPUMEHEHUS TaKUX YCTPOMCTB
paccMaTpuBalOTCA, TONbKO €C/IN OHU UMEKT OTHOLWEHNE K MPOTOKONY 06MeHa.



1.1.2. JIornyecknin NnpoTOKON HU3KOTO YPOBHS.

B kayectBe 6a30BOro (HW3KOYPOBHEBOro) MPOTOKO/MA WUCMONb3yeTcs
NpoToKoN RS-232 co cnefyowmmm napameTpamm:
- CKopocTb 0bmeHa: 600, 1200, 2400, 4800, 9600, 19200 nnn 57600 6uT/c
- KONNMYecTBO 6UT AaHHbIX: 8
- OUT KOHTPONSA YETHOCTK: HeT
- Konn4yecTtBo cTon-6ut: 1

1.1.3. Jlornyeckmin npoToKon BbICOKOro ypoBHa (Modbus).

N B nsameputenbHbiX 6/10Kax, 1 B apXMBHOM 6/10Ke MCMNOMb3YEeTCA NPOTOKO/
oOMeHa [aHHbIMW, OCHOBaHHbLIN Ha npotokone Modbus RTU. Kak apxuBHble
610KK, TaK U U3MepuUTesibHble 610KM, paboTaldT NO NPOTOKONY B MOAYUHEHHOM
(slave) pexume. MHuymatopom ob6bMmeHa (master) BbICTynaeT KOMMbkoTep (Mu
ApYyroe YCTPOWCTBO MNOMb30BaTeNs); KPOMe TOro, apxXuBHbIA 6GNOK MOXET
BbICTynaTb Kak master rno OTHOWEHWUID K WU3MepuTenbHOMY 610Ky (418 3TOro
apXuMBHbIA 610K 06opyayeTca AOMONHUTENbHbIM MHTepdericom RS-232 nnm RS-
485).

MpoTtokon o6bmeHa ocHoBaH Ha Modbus RTU, opHako wmeeTtca pag
0COBeHHOCTEeN peanu3aunm U OTKNOHEHWIA OT CTaHAapTa, KOTOpble OnucaHbl B
NPUNOXEHUN.

lMpoTokon wMmeeT ceTeBYyW afpecaunmto yctpoincts. Kaxpoe slave-
YCTPONCTBO B ceTM mmeeT Homep (agpec) or O go 99 m 3afaHHYH CKOpPOCTb
obmeHa. [1nsi KOPPEKTHOW paboTbl CeTU HEO6XOAMMO, YTOOLI BCe slave-yCcTpolncTBa
NMenn pasHble afpeca v OANHaKOBYH CKOPOCTb 06MeHa.

B apxvBHOM 6/10Ke eCTb BO3MOXHOCTb YCTaHaB/MBaTb afpec M CKOPOCTb
obMeHa ¢ KnaBuatypbl, YTO NO3BOMSAET 00bLEAMHATL apXMBHble G/IOKU B CeTb. Y
N3MepuUTEeNbHbIX O6/I0KOB afjpec M CKOPOCTb (UKCMPOBaHHbIE: ajpec= 2,
ckopocTb= 19200 6wuT/cek, cnegoBatenbHO, O0ObeAWMHEHME WX B CETb He
npeaycMOoTpPEHO.

B cooTBetcTtBMM € npoTokosiom Modbus RTU, npu OTCYTCTBUM aKTUBHOCTH
B IMHWUK CBA3M BCe slave-yCTpPoOCTBa HaxXoAATCS B PeXuMme OXWUAaHUSA 3anpoca.
Korga KomnbiOTep HauuHaeT Mepefady Kagpa 3anpoca, Bce slave-ycTpoiictea
NPUHUMAKOT Kagp A0 KOHLA, 3aTeM TO U3 HUX, afpec KOTOPOro ykasaH B 3amnpoce,
(hopMupyeT 1 nepefaet oTBeT. NpMU3HAKOM KOHLA Kagpa CNyXUT naysa (MHTepBas
TULWWWHbI) OMpPeLeneHHOW ANMTeNnbHOCTU (CM. MpUoXKeHue). Takum 06pasom,
peannsyetcs NONyLYNNEKCHbIA pexXum o06MeHa, 4YTO MO3BONAET Ha (DU3NYECKOM
YPOBHE NPUMEHSTb MHTepheic RS-485.



1.2. O6wmninm dpopmat 3anpocoB o6MeHa.

B aTOM pasgene npusefeHO onucaHue 06LLen CTPYKTYpbl 3anpocoB 06MeHa
CO CTOPOHbI mMaster-ycTpoucTB M OTBETOB Ha HMUX OT slave-yCTpoiCcTB B
COOTBETCTBUM C YNMOMAHYTbIM BbllLle MPOTOKO/IOM, OCHOBaHHOM Ha Modbus RTU.

B npoTtokone Modbus RTU onncaHoO MHOXXeCTBO KOMaHf, KOTOpble MMEKT
CXOXYH CTPYKTYpYy W pas3nnyarTcs KOAOM onepauuun, 3ajarolum HasHayeHue
KoMaHAbl. B npubopax «[Henp-7» UCrnonb3yTca ABa Koda onepauuii:

- 3h - pna onepaunit 4yteHma (B Modbus RTU - «4yTeHue rpynnbl

PerncTpos»)
- 10h - pna onepaymin 3anucu (B Modbus RTU - «3anucb rpynnmbl
PerncTpos»)

OfHaKo CTpyKTypa 60/bLUel YacTU KOMaH[, OT/IMYAeTCA OT «YTeHMsA rpynnbl
PErnmcTpoB» N «3anucu rpynnel peructpos» Modbus RTU. MogpobHee oTimMuma
npoTokosia oomeHa oT Modbus RTU onucaHbl B MPUIOXKEHNN.

HekoTopble fAaHHble AOCTYMHbI Ans yTeHus (komaHgow 3h) B dopmarte,
onpegensemom B cTaHaapte Modbus RTU Kak «pernctpbi». 3OTU AaHHble
MOMIHOCTbLIO COOTBETCTBYHOT cTaHAapTy Modbus RTU #® mMOryt 6biTb NMpoOYMTaHbI
CTaHAAPTHbIM NporpaMmHbiM obecnedeHnem (B T.4. SCADA-cuctemamm).

1.2.1. 3anpoc Ha 4YTeHue.

O6wWwwmin opmar:

ceTeBOI afgpec KOZ onepauum Koq 3ape3epBMpoBaHo CRC-16
(0...99) 4yTeHUs 3anpaLwlBaemMbliX (0)
(3h) AaHHbIX
1 6ant 1 6ainT 2 bant 2 banT 2 bant

OTBeT Ha 3anpoc:

ceTeBOI afpec Kof onepauuu KONMYeCTBO GanT AaHHble CRC-16
(0.99) 4yTeHUs JaHHbIX N
(3h)
1 6ant 1 6ainT 1 6aint n 6ant 2 GanT

Ecnu npu 06paboTKe 3anpoca BO3HUKAM OLIMGKK, Kaap 0TBETa UMEET BUA;

ceTeBOW aapec owmnbka npu KOZ oWwmn6Ku CRC-16
(0.99) onepayun YTeHus
(83h)
1 6ant 1 6ant 1 6ant 2 banT



1.2.1.1. 3anpoc Ha YTeHMe C yKazaHMeM HOMepa KaHafa.

AN ABYyXKaHanbHbIX 1 MHOFOKaHanbHbIX MPUGOPOB  MPUMEHSETCS
MOAUMULMPOBAHHbI BapuaHT 3anpoca Ha UTeHue, B KOTOPOM 3ape3epBUpPOBaHHOE
none WCNONb3yeTCs AN YKa3aHUs HOMepa W3MePUTENbHOro KaHana. Takum
o6pasom, Ans ob6palleHUs K pasHbIM M3MepUTENbHbIM KaHanaM MpUMeHsieTCs
KOMaH4a C OAHUM «KOAOM [aHHbIX», HO C PasHbIMU 3HAYEHUSMMW NONS «HOMEP
KaHana».

O6wunin popmar:

ceTeBOI afgpec KoA onepauun Koq HOMEp KaHana CRC-16
(0...99) 4yTeHUus 3anpaLwlBaemMbliX
(3h) AaHHbIX
1 6ant 1 6ainT 2 bant 2 GanT 2 bant

B03MOXHble 3HaUYeHUS NoNg «HOMep KaHaia»

3HayeHune nongd Homep nsmeputenbHOro
KaHana
0 1
1 2
127 128
128 TeKyLW Ml paboumnii KaHan

1.2.1.2. YTeHne rpynnbl PerucTpos.

JTa KOMaHaa cooTBeTCcTBYeT cneundukaunm Modbus RTU gna komaHAbl
«Read holding registers», 4TO NO3BOMSET WMCNOMb30BaTb €€ CTaHAAPTHbLIM
nporpamMMHbIM o0becriedyeHnem (415 TeCTUPOBAHUA MCMOJSb30Banacb nporpaMmma
InNTouch 10). CTpykTypa 3TOoii KOmaHAbl M Kof onepauyun (3h) cOOTBETCTBYIOT
(hopmMaTy KOMaHAbl «3ampoca Ha u4TeHuWe» Oonee obuwero Buga. [MoaTomy
MCNONb3YKTCA TONbKO HOMepa pPerucTpoB, KOTOPble He TMepeKpbiBalTCA C
«KOJAMWN JaHHbIX» 3arMpoCOB YTEHUA.

KomaHfa «u4TeHwe Trpynmnbl PerucTpoB» MO3BOMNAET CYUTbIBATb KaK OAWH
«PerncTp», Tak M HeCKOMbKO «PerncTpoB» C NocCAefoBaTe/IbHbIMU HOMepaMMU.

O6bpaTtute BHMMaHWe, 4YTO, B COOTBETCTBUM C npoTokonom Modbus RTU,
HOMepa M KONMYecTBa PerncTpoB B 3TOW KOMaHAe nepegaroTcsa B opmarte «big
endian» (0T cTapwero 6ailTa K Mnafwemy). Bce ocTasnbHble MHOro6aMTHble
[aHHble B MPOTOKO/ie 0O0MeHa, ONUCaHHOM B 3TOM [OKYMeEHTe, nepejakwTcs B
topmarte «little endian» (0T mMnagLwero 6aiMTa K cTapLiemy).
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dopwmart 3anpoca:

ceTeBOI afpec Howmep Homep nepsoro
(0...99) MYHKUUN perucTpa
(3h) Crapwnii  Mnapgwnii
bant bant
1 6ant 1 6anT 1 6ant 1 6ant

CDOpM&T O0TBETa Ha 3alpoc:
CeTeBOW Homep KON-BO MepBbIil pernctp
agpec (hyHKLMN 6anT

(0.99)  (3h) AaHwbix Crapwmit Mnaauni

oanT GanT
1 6anT 1 6anT 1 6anT 1 6anT 1 6anT
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Uncno pernctpos gnga
yTeHuA
Crapwwnin  Mnaglwinii

GanT
1 6aiT

GanT
1 6ainT

MocneaHWn pernctp

CrapLuni
6aiT
1 6anT

MnagaLunia
Gant
1 6ant

CRC-16

2 6aliT

CRC-
16

2 6anT



1.2.2. 3anpoc Ha 3anucs.

O6wwuin hopmar:

ceTeBOM Kog, KoA 3ape3epBu  KO/-BO 6alT  faHHble CRC-16
agpec onepauuu 3anuncbiBaeMblx pOBaHO [aHHbIX N
(0.99) 3anuncu JaHHbIX (0)
( 10h)
1 6ant 1 6ant 2 GanT 2 GanT 1 6ant n 6anT 2 GanT

OTBeT Ha 3anpoc:

ceTeBOl Kog, KoA 3apesepBu CRC-16
afpec onepauuu 3anmcaHHbIX pOBaHO
(0.99) 3anucu JaHHbIX (0)
( 10h) (ckonupoBaHo
13 3anpoca)
1 6ant 1 6ant 2 GanT 2 GanT 2 GanT

Ecnv npu 06paboTKe 3anpoca BO3HUK/N OLLIMGKU, Kaap 0TBeTa MMeeT BUA;

ceTeBoOW ownbka npu KOL OLWNGKM CRC-16
agpec onepayuu 3anucu
(0.99) (90h)

1 6aiT 1 6aint 1 6aint 2 GanT

1.2.2.1. 3anpoc Ha 3anucb C yKkasaHmem HoOMepa KaHana.

Ans  ABYXKaHaNbHbIX W  MHOrOKaHanbHbIX NPUOGOPOB  MPUMEHSETCS
MOANDMLMPOBAHHbI BapMaHT 3anpoca Ha 3anuch, B KOTOPOM 3ape3epBMpPOBaHHOE
none WCNONb3yeTcs A8 yKasaHWs HOMepa M3MepPUTENbHOro KaHana. Hymepauus
KaHanoB TaKas e, Kak B KOMaH/le YTeHUs C yKasaHWeM Homepa KaHana.

O6wWwwuin opmar:

ceTeBOM Koz, Kog, HoMep KONn-Bo 6aiT  AaHHble CRC-16
afipec onepauuu 3anncblBaeMblX KaHana AaHHbIX N
(0.99) 3anucu JaHHbIX
( 10h)
1 6ant 1 6ant 2 bant 2 6ant 1 6ant n 6ant 2 bant
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2. MpoTtokon obmeHa apxuBHoro 6noka (V4).

B a3Tom pasgene npuBedeHO [AeTanu3MpoBaHHOE OMNUWCaHWEe NPOTOKoNa
obmMeHa apxuMBHOro 6n0Ka «[Henp-7» 4eTrBepToro nokoneHunsa (V4). Obuee
onucaHue CTPYKTYpbl NPOTOKOMa NPUBELEHO BbiLLE.

ApPXMBHbIN 6M10K CTauMOHapHbIX NPUO0OPOB «[Henp-7» pasMellaeTca B
6noke nutaHua (BI) «AHenp-7». Mogenb 4-ro MNOKONeHUS OTNNYaeTCs OT
moAenen npeablayunx NoKoneHnn Hannunem rpaduyeckoro XK agucnnes (OKKW,
LCD) un pasbema USB gns NOAKMNHOYEHNA CbEMHOI0 AUcKa («(hnewwkmn»).

2.1. HacTpoiika napamMeTpoB o6mMeHa B apXMBHOM 6/10Ke.

B apxuBHOM 6noke (B bIl) umeeTca BO3MOXHOCTb HacTpamBaTb €ro
napameTpbl Kak slave-y3na B cetn Modbus RTU. M0)XHO ycTaHaBnMBaTb CETEBOM
afpec M cKopocTb O6MeHa. 3TW MapameTpbl YyCTaHaB/MMBAKOTCA C K/aBuatypbl
apXuBHOro 6n0Ka B pexume uMHAnKatopa «Aapec Modbus | 6ut/c». CpeaHss
KHOMKa BblOMpaeT aApec, a npa.as - CKOPoCTb. [Ansi KOppeKTHoN paboTel Modbus
RTU Heobxoanmo, 4To6bl BCe slave-y3nbl MMenu pasHble agpeca U O4UHAKOBYHO
CKOPOCTb 06MeHa.

Oco6blil pexxum - CcBA3b 4epe3 coToByt cetb GSM. [na Bbi6opa 3Toro
pexuma B pexume nHgmkaropa «Agpec Modbus | 6ut/c» BblbepuTe CKOPOCTb,
AN KOTOPOM B HWXKHe cTpoke (NOf BENMUYMHOW CKOPOCTM) YKazaHO «GSMw.
CBs3b uepe3 GSM xapakTepusyeTcsa OOMbLWINMKA BPeMEHHbIMKU 3afepXXKamu.
Mo3aTOMy NpM3HAKOM KOHLA NMPUHMMaeMOro Kagpa cny>xut naysa 5000 mc, nn6o
MPUHATME OXMAAeMOro KonmyecTsa 6anT.

B 6a30BOil KOMMNMEKTaUUM apXWMBHbIA 6M0K MNOCTABNAAETCA TONbKO C
NHTepgeicom RS-232 (6e3 RS-485). Mockonbky uHTepeiic RS-232 pgonyckaet
TONbKO COEANHEHME «TOYKA-TOUYKa», JOPpMMPOBAHNE CETM M3 HECKONbKMX slave-
y3/10B 3aTpyAHUTeNbHO. [103TOMy B 6a30BO KOMMAEKTauMW YyKa3aHHbIA Bbllle
MYHKT MEHK B apXMBHOM O0J/IOKe OTK/IOYEH, a afpec U CKOPOCTb WMEIT
(hMKcMpoBaHHble 3HaYeHUs: agpec= 0, ckopocTb= 57600 6uT/cex.

Ecnn pexum wuHankatopa «Agpec Modbus | 6uT/c» HepocTyneH, a
HacTPOKY CKOPOCTU M afpeca BbINOMHUTL HEOOXOAUMO, TO HYXHO BK/IHOUMUTb
apXMBHbIA 6GNOK B pPeXXUMe HaCTPOWMKW CKPbITbIX MapameTpoB. a5 3TOr0 HYXXHO
MPY BbIKNOYEHHOM 6/10Ke NUTaHWSA 3aMKHYTb 5- 1M 6-1 KOHTaKT Ha Kpyrnom 10-
KOHTAKTHOM pa3beme, MOcC/ie Yero BK/AKOUYUTbL 60K NMUTaHMA B CeTb. [pyrow
cnocob nepeBofa B PeXXMM HACTPOMNKK - Bblfaya COOTBETCTBYHIOLLE KOMaHAb!I Npu
MOMOLL Y NOCTaBASAEMOM C NPUO6OPOM nporpammbl. Ha akpaHe 6yayT oTo6paXkaTbCA
napameTpbl HACTPOEK, HeAOCTYMHble B OCHOBHOM paboyem pexume. Heobxoammo
nepekntounTb napametp «RS-485 (cetb Modbus)» K3 COCTOAHMA «HET» B
COCTOSIHME «eCTb». bosiee Nogpo6HO MapameTpbl peXXnma HaCTPOMKM onucaHbl B
PYKOBOACTBE MO 3KCNayaTauum Ha npuoop.
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2.2. 3anpocbl Ha YTeHUe (apXUBHbIA 6NOK).

B aToM passene npuBefeHbl OMWCaHUS 3aMpOCOB Ha YTeHWe [aHHbIX U3
apxuBHOro 6noka. OG6GWWMi A dopmaT 3anpoca npuBeAeH Bbile. OnucaHus
NpuBeAeHbl B NOpPsaKe BO3pacTaHNs «KOA0B [JaHHbIX».

2.2.1. YTeHMne KOH(pUTrypaumm apxmeosl

STa KOMaH[a Mo3BO/seT OnpefennTb pacnpefeneHve apxXuBHOW NaMsATy
MeXAy pasHbIMM apXmMBaMM, a TakXKe HEKOTOPbIE NapaMeTpbl KOH(pUrypawuuu.

dopmMaT KOMaHAbl: 3anpoc Ha YTeHue ¢ KogoM daHHbIX 0000h.
Pasmep kagpa oteeta: 37 (n= 32)
CTpyKTypa nons «faHHblex»:

CMelLLeHune LaHHble pasmep
0 KON-BO apXMBHOW NaMaTu 1
B 32K6 egnHuuyax (1 Moéant = 32)
1 [eCKPUNTOP CYTOYHOrO apxmBa 7
8 [leCKPUMNTOP 4acoBOro apxuea 7
15 [ecKpuUnTop MUHYTHOrO apxuBsa 7
22 TUN apXVBHbIX 3anucen 1
23 dnarn KoHpuUrypauuu:. 1
But 0: 1- coxpaHATb apXMBHble AaHHbIEe MPN YTEHNN
apxmBa
but 1...7 - 3apesepsupoBaHo (0)
24 3ape3epBMpoOBaHO 8
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2.2.2. UTeHMe COCTOAHMA npouecca CTUpaHua apxmeal

[laHHas KoMmaHfa Mo3BO/seT OnpeaenuTb MpPOrpecc npouecca CTUPaHUS
apXxmBa, MHULMUPOBAHHOTO KOMaH/0i hopmaTmnpoBaHus 5aash nnm 5aaéh.

CTupaHue apxuBa - 3TO [0BO/IbHO NPOAO/KMUTENbHAA onepauusi, KoTopas
MOXeT ANTbCsA 60nee 1 MUHYTHI.

dopmart KoMaHAbl: 3anpoc Ha YTeHue ¢ Kogom AaHHbix 0001h.
Pasmep Kagpa oteeta: 7 (n=2)
CTpyKTypa nons «faHHbIe»:
CMeLeHne JaHHble pasmep
0 0 - cTupaHue BbIMONHACTCA 1
1- cTupaHune BbINOMHEHO
2..255 - HeT cTMpaHua
1 CTeneHb BbINONHeHNA B % (0.100) 1

2.2.3. YTeHue TeKywmMx nokasaHuin npubopal

KomaHga no3BonsieT MoAyuumTb  Tekyline pesynbTaTbl  U3MepPeHWUii
pacxogomepa.

dopmaT KOMaHAbl: 3anpoc Ha YTeHue ¢ KogoM daHHbIX 010bh.
Pasmep kagpa oteeta: 37 (n= 32)
CTpyKTypa nons «AaHHble»

CMmelleHune JaHHble pasmep
0 35 - naeHTudmrkatop npubopa 1
1 06bem B uTpax, 1-i KaHa, Lenoe co 3HaKOM 4
5 BpeMs HapaboTKN B CEKYHAAX 4
9 MIHOBEHHbIN pacxog B m3/yac, 1-i kaHan (float) 4
13 3apesepBupoBaHo (3) 1
14 TemnepaTypa cpeibl (AecaTbiX rpagyca), 1-i KaHan 2
16 cpeaa (0= Bogda, 1= nap, 2= Boja, camMoTeK) , 2-i 1

KaHan
17 TemnepaTypa cpefbl (gecATbIX rpagyca), 2-i KaHan 2
19 cpega (0= Boga, 1= nap, 2= Bofa, camoTek) , 1-i 1
KaHan
20 CepuiHbIin Homep (3 Gaiita + KC) 4
24 00beM B IUTpax, 2-i KaHan, Lenoe co 3HakoM 4
28 MIHOBEHHbIN pacxoj B M3/uac, 2-i kaHan (float) 4
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2.2.4. YTeHMe faHHbIX N0 3agaHHOMY ajpecyl

KomaHfa cuMTbiBaeT faHHble M3 namsaTv npubopa no paHee 3afjaHHOMY
(komaHpoi 3anucu 00b7h mnn 00b8h) agpecy. KonnuectBo 6aliT CUMTbIBAEMbIX
fJaHHbIX D 3apaetcd B KOMaHAe YCTAHOBKW afpeca. ALpPec CYUTbIBAHUA AaHHbIX
nocfie OTBeTa Ha 3Ty KOMaHAYy YyBennyuBaetcd Ha D, 4TO MO3BOMISET CUMTbIBATH
MaccuB fJaHHbIX 6e3 MHOTOKpaTHOW BbljayM KOMaH/Abl yCTaHOBKW afpeca.

[Mocne BbINOMIHEHMA 3TOM KOMaHAbl Ha 25 CeKyHA O6/10KMpyeTcs 3anuchb
apXUBHbIX fdaHHbIX BO flash-namaTtb. 3TO npefoTeBpaliaeT M3MEHeHMe apxuBa B
npouecce CYMATbIBAHWA MaccuBa faHHbIX. 10 OKOHYAHWUW YTEHUSA HYXKHOIO
MaccuBa aHHbIX C/ieflyeT CHATb 6/10KMPOBKY KOMaHAon uteHusa 010eh.

dopmaT KOMaHAbl: 3anpoc Ha YTeHue ¢ KoAoMm AaHHbIX 010ch.
Pasmep kagpa oteeta: D+10 (n= D+5)
CTpyKTypa nons «aaHHbIex»:

CMmelleHune JaHHble pasmep
0 6uT 0 - O - ecTb faHHble; 1- HeT faHHbIX (HeT flash) 1
1 MpaeHTudnkatop npubopa - 57h 1
2 3ape3epBUpoOBaHO 2
4 610K AaHHbIX D
D+4 KC (pononHeHue cymmbl 6ainT go 0ffh) 1

2.2.5. YTeHune BepCcun NpownBKknl

KomaHa cunMTbiBaeT BEPCUIO MPOLUMBKM apXMBHOFo 6/10Ka. dTa KOMaHAaa
OCTaB/ieHa A1 COBMECTUMOCTU C apXMBHbIM 6/10KOM 3-ro nokKofeHusi. OHa He
Mo3Bo/seT npounTatb «OYKBY» Bepcun. [TONHOCTbIO BEpCcUs  MPOLLUUBKM
COAEepPXUTCA B aipeCHOM NPOCTPAHCTBE apXMBHOW MaMATW U AOCTYMHA, Hapagy c
MPOYMMMN [AaHHBIMU, Yepe3 KOMaH4y YTeHUs AaHHbIX.

dopmaTt KOMaH/bl: 3anpoc Ha YTeHMe ¢ KoAoM faHHbix 010dh.
Pasmep kagpa oteeta: 7 (n=2)
CTpyKTypa nons «jaHHblex»:

CMmelleHue [aHHble pasmep
0 Bepcua (major version) 1
1 nogsepcua (minor version) 1
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2.2.6. CHATMe 6/10KMPOBKM 3annucn apxmeal

[JaHHad KomaHAa HeMe[/leHHO CHUMaeT O/I0KMPOBKY 3anncu apXuBHbIX
[laHHbIX, KOTOpas aBTOMATUYECKM BK/OYAETCA B apxXMBHOM 6/10Ke npwu
noctynneHnn KomaHabl 010ch (4TeHMs [daHHbIX NO 3ajaHHOMY afpecy).
BnokupoBKa 3anncu BBOAUTCA BO M3bexaHue 3anucy B apxmB B MNpoOLECCe ero
CUMTbIBaHMA; 3TO obecrneymBaeT LENOCTHOCTb CUYMTAHHbLIX [aHHbIX. BNOKMPOBKa
aBTOMaTUYeCKN CHUMaeTcsi yepe3 25 CeKyHf nocne MOCTYN/IeHUs nocnefHein
KomaHabl 010ch.

dopmart KoMaHfbl: 3anpoc Ha YTeHue € KogoM fAaHHbix 010eh.
Pasmep kagpa oteeta: 6 (n= 1)

CTpyKTypa nons «AaHHbIE»:
cmeleHune [aHHble pasmep
0 0 - 610KMpOBKa CHATA 1

2.2.7. YTeHue peanbHOro BpeMeHu no yacam npubopa.

STa KoMaHAa MO3BOMSET NPouUTaTh TEKYLLY AaTy U BpemMs COrnacHo
BCTPOEHHbIM B apXMBHbI/i 610K YacaM peasnbHOro spemeHn (RTC).

dopmat KOMaHbl: 3anpoc Ha YTeHue ¢ Kogom AaHHbix 010fh.
Pa3mep kagpa oteta: 13 (n= 8)
CTpyKTypa nonst «aHHble»:

CMeLeHne [aHHble pasmep

0 Homep roga (roa-1972) 1

1 CeKyHAbl (ynakoBaHHbI BCD) 1

2 MUHYTbI (ynakoBaHHbIi BCD) 1

3 yacbl (ynakoBaHHbI1 BCD) 1

4 But 0.5: geHb (ynak BCD) 1
but 6.7 : mnagwune 2 6uta roga

5 But 0.4 : mecsay (ynakoBaHHbIi BCD) 1
Bbut 5.7 : He ucnonb3yetcsa

6 3apesepBMpOBaHO 2
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2.2.8. UTeHMe nocrefjHero HeWTaTHOro cobbITUSA.

OTa KOMaHfga Mo3BOMSET MNpoYMTaTb MOCMEAHIOK  3anuWCb  apXxuBa
HEWTaTHbIX CO6bITUIA. [lepuognyeckas Bblfaya 9TOM KOMaHAbl MO3BONSET
BbISIBNIATb HOBbIE HELITaTHble CO6bLITMS (HanpuMmep, mepesarpysky npu6opa), He
CUMTbIBAS apXMB.

dopmaT KOMaHAbl: 3anpoc Ha YTeHue ¢ KoAoM AaHHbIX 0110h.
Pasmep kagpa oteeta: 29 (n= 24)
CTpyKTypa nons «aaHHbIex»:

CMeLeHne [aHHble pasmep
0 nocnefHsAsa 3aN1MCcb apxXnBa HeLTaTHbIX COObITUIA 16
16 HOMep MOocCneAHeR 3anucn apxmea HelTaTHbIX 1
cobbITUI
17 3ape3epBMpOBaHO 7

2.2.9. UTeHne KOHTPO/NIbHON CyMMbl NPOLINBKN.

9Ta KOMaHAa CUYMTbIBA€T KOHTPO/bHYIO CYMMY MPOLUMBKKU (MPOrpaMMHOA
(N3W-namaT) apxMBHOTro 6110Ka. MOXET MCNOoNb30BaThCA AN 06HAPYXEHWS
MOBPEXAeHNs MNPOLMBKM apXMBHOTo 610Ka. J[laHHas KOHTPO/NibHAasi CymMMa
MPOLINBKM COAEPXUTCA TaKXe B afipECHOM MPOCTPAHCTBE apXVMBHON MaMsTU W
[OCTYMNHa, Hapsiay C NPOYMMU JaHHbIMU, Yepe3 KOMaH4y YTeHUS AaHHbIX.

dopmaT KOMaH/bl: 3aNpoc Ha YTeHWe ¢ KoAOM AaHHbIxX 01lch.
Pasmep kagpa oteeta: 13 (n= 8)
CTpyKTypa nons «AaHHble»:

CcMeLleHne JaHHble pasmep
0 KoHTponbHaa cymma 4
4 3apes3epBMpoBaHO 4

- 17 -



2.2.10. YT1eHne napameTpoB ynpaeneHna GPRS-mogemom.

STa KOMaHfa CUMTbIBAeT YKas3aHHbIA B Mfaawem 6aliTe Koga KOMaH.bl
napameTp ynpasneHus GPRS-mogemom. Bo u3bexaHue KOHMAUKTA C « YTEHUEM
FPYnmnbl PErucTpoB», XX He MOXEeT 6biTb PaBHO 2.

dopmat KoMaHfAbl: 3anpoc Ha YTeHue ¢ KoAoM AaHHbIx 08XXh.
Pasmep kagpa orteeta: 133 (n= 128)
CTpyKTypa nons «jaHHble»:

CMeLeHune JaHHble pasmep
0 3HayeHune napameTpa (B 3aBUCUMOCTM OT XX) N
N 3apesepsupoaHo (0) 128-N

2.2.11. YTeHne HaCTpOeK.

9Ta KOMaHja MO03BOMSET MPOYMTaTb HEKOTOPble HACTPONKM apXMBHOIO
6noka. KomaHa noAaepXnuBaeTcs NpoLIMBKaMM HaunHas ¢ Bepcun 4.1p.

qJOpMaT KOMaHAbl: 3aMpocC Ha YTeEHNE C KOAOM AaHHbIX 70c8M
Pa3mep kagpa 3anpoca- 21 (n= 16).
CTpyKTypa nona «aaHHbIe»:
CMeLeHne [aHHble pasmep
0 6ut 0: 1- onar yckopeHHOro obmeHa 1
6ut 1. 1- Bcerga otobpaxaeTcs agpec u CKOpocTb
obmeHa (gaxke ecnu He BKAOYeH RS-485)
6uT 2: 1- 3a6/10KMPOBAHO N3MEHeHne ajpeca u
CKOPOCTU C K/laBnaTypsl
6uT 3...7 - 3apesepsuposaHo (0)
1 3apesepsupoBaHo (0) 15
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2.3. 3anpoc Ha YTeHMe rpynnbl pernctpoB (AapXUBHbIA 6N0K).

B 3Tom pasgene nepeyncrieHbl JaHHble U3 apXMBHOro 6510Ka, AOCTYMHbIE
yepes kKomaHZy Modbus RTU «4yteHue rpynnbl pernctpos» (read holding
registers). T10CKONbKY MHOrne nepefaBaeMble MHOro6aMTHble 3Ha4YeHUsA He
nomewiarotca B 16-paspagHble «peructpbl» Modbus RTU, oHM pasmewjarotcs B
HECKO/IbKNX perncrpax.

KoMaHga 4TeHus rpynnbl PernctpoB MmeeT Qopmart, COOTBETCTBYHOLLUIA
obuwemy qopmaty KoMaHAbl 3anpoca Ha uyTteHue. OfHako, KOMaHAa 4UTeHUS
rpynnbl PermcTpoB MOJIHOCTbLKO COOTBETCTBYeT creuyudukaymm Modbus RTU u
MO3BOJIAET CUYMTHIBATb KaK OAWH «PerncrTp», Tak M HECKONbKO «Pernctpos» C
nocnefosaTe/lbHbIMM HOMepaMn. 3Ta creyu@uka 3acTasBfifeT BblAeNINTb AaHHYHO
KOMaHfy B OTAeNbHbIN pa3gen.

Bo nsbexaHne KOHPIMKTOB 3aMpOCOB Ha YTeHMe U 3anpoca YTEHUSA rpynnbl
PerncTpoB, HOMepa PerucTpPoB M KOAbl AaHHbIX 3arMpoCcoB Ha YTEHWE BblOPaHbI Tak,
4yTOObI OHW He coBnajanu. B pe3ynbTaTte, BCe PerncTpbl UMEKT B cTapwem bainTte
«2», @ HAKaKune Kofbl fJaHHbIX B M1afwem 6ainte «2» He UMetoT.

O6paTnuTe BHMMaHWe, 4YTO, B COOTBETCTBMMU C npoTokonom Modbus RTU,
HOMepa W KOMMYecTBa PErucTtpoB B KOMaHAE «4YTEHWE rpynnbl PerncTpoB»
nepepatotcs B opmate «big endian» (oT cTapwero 6aiTa K Mnagwemy). Bce
OCTaNlbHble MHOro6anTHble AaHHble B MNPOTOKO/e 06MeHa, OMMCaHHOM B 3TOM
NOKYMeHTe, nepegatoTca B opmate «little endian» (oT mnagwero 6anta K
cTapLiemy).
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2.3.1. Cpynnbl PerucTpoB OCHOBHbIX Pe3y/IbTaTOB M3MepeHUsal

9Ta KoMaHfa No3BO/sieT NPOYNTaTb MFHOBEHHbI W HAKOMMEHHbI Pacxof.
AN [BYXKaHaNlbHbIX NPWOOPOB [JOCTYMHbI AaHHbIE MO ABYM W3MepUTeNbHbIM
KaHanam.

dopmart KOMaH/bl: YTeHWe rpynnbl PerncTpos.

OnucaHue perncTpos (Bce perncTpbl 16-paspsaHble corfnacHo nNpoTokKony)
Homep perunctpa ™n JaHHble

1 kaHan 2 KaHan  faHHbIX
0x200 0x220 Lenoe cTapliee

co C/0BO MTHOBEHHbIN pacxof g, nMTpos/yac
0x201 0x221 3HaKoMm mnagLiee
CN10BO
0x202 0x222 uenoe cTapliee
co C/0BO TekyLlee ByX4acOBOE HaKOM/eHWNe, TMTPOB
0x203 0x223 3HaKoM MnagLiee
C/10BO
0x204 0x224 uenoe cTapliee
co C/0BO Mpenblgyllee 4BYyX4YacOBOE HaKOM/IEHME,
0x205 0x225 3HaKoMm mnagLiee NINTpOB
CN0BO
0x206 0x226 uenoe cTapLuee
co C/0BO TeKyLlee CyTOUHOe HaKOMAeHne, NNTPOB
0x207 0x227  3HaKoOM mMnagLiee
CN10BO
0x208 0x228 Lenoe cTapluee
co C/0BO MpefblayLlee CyTOYHOE HAKOMEHNe, TMTPOB
0x209 0x229  3HaKoM  mnajLiee
CNoBO
0x20a 0x22a uenoe cTapluee
co C/0BO O6LLee HakoMneHne, NMNTPOB
0x20b 0x22b  3HaKOM  mnajuee
CN0BO

Bce 3HakoBbIe Yucna - B AOMONHUTENBHOM KoJe.
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2.4. 3anpochbl Ha 3anucb (AapXUBHbIN 610K).

B 3ToM pasgene npuBefdeHbl OMMcaHWs 3anpocoB Ha 3anucb [aHHbIX B
apXUBHbIN 6/10K. O6WMKMI (hopmaT 3anpoca npuBefeH Bbile. MoHATUE «3aMNUCb»
3[ecb cnefyeT MoHMMaTb B TOM CMbIC/le, YTO OCYLLECTB/AeTCA nepefava nakera
JaHHbIX M3 master-ycTpoicTBa B apXMBHbIA 610K, OnucaHUs npuBefeHbl B
nopsiake BO3pacTaHus «KOAOB AaHHbIX».

2.4.1. YcTaHOBKa afipeca c4MTbiBaHNA apxmBa (kagpamm 32 6anT)l

9Ta KoMaHja yCTaHaBNMBaeT afpec B afpecHOM MPOCTPAHCTBE apXWUBHON
namAaTW A0S CUUTbIBAHMA AaHHbLIX KOMaHAoi 4TeHus 010ch. Mpu aTom pasmep
CUMTbIBAEMOr0 NakeTa flaHHbIX ycTaHaBnuBaeTcs D= 32.

STa KOMaHAa ocTaBfeHa [1s COBMECTUMOCTU C apXMBHbIM 6710KOM 3-ro
MOKO/MEHUS. B apXMBHOM G6/1I0KE peann3oBaHa TakKXKe AOMNOMHWUTENIbHAs KOMaH[a,
No3BONAtOLLas YCTaHaBNMBaTb BeMUKHY D.

dopmMart KoMaHfbl: 3anpoc Ha 3anucb ¢ KOgoM AaHHbiX 00b7h.
Pasmep kagpa 3anpoca: 13 (n=4)
CTpyKTypa nons «AaHHble»:

CMellleHne JaHHble pasmep
0 Mnaglwnii 6aiiT agpeca 1
1 CpeaHunii 6ainT agpeca 1
2 CTtapwuin 6aiT agpeca 1
3 Twun apxuBsa: 1

0 - OCHOBHOI apxus;
255 - apXvB HelTaTHbIX CO6bITUI

Echm Tun apxmBa= 255, ajpec paccMaTpuMBaeTCA KaK CMelleHune
OTHOCUTE/NIbHO Hayana apxmBa HeWTaTHbIX COObITUIA.
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2.4.2. YcTaHoBKa agpeca cUMTbiBaHUA apxumBa (kKagpamu D 6aiiT).

STa KOMaHja ycTaHaBNMBaeT afpec B afipeCHOM MPOCTPAHCTBE apPXMBHO
namsTU A0S CUMTbIBAHMS AaHHbIX KOMaHAoW uTeHus 010ch. MMpu  3Tom
yCTaHaBNMBaeTCA Takxke pasmep D CUMTbLIBAEMOr0 NakeTa [jaHHbIX.

dopmaT KOMaHAbl: 3anpoc Ha 3anncb ¢ KogoMm daHHbIX 00b8h.
Pasmep kagpa 3anpoca: 14 (n=5)
CTpyKTypa nonsa «AaHHble»:

CMeLeHne [aHHble pasmep
0 Mnagwwii 6ainT agpeca 1
1 CpeaHunit 6ainT agpeca 1
2 CTrapLunin 6aint agpeca 1
3 Twun apxusa: 1

0 - OCHOBHOII apXuB;
255 - apXMB HeWTaTHbIX COObITMUI
4 KonunuectBo 6aiT gaHHbIX D: 8...128 1

Echv Tun apxmBa= 255, ajpec paccMaTpuMBaeTCA KaK CMeLleHune
OTHOCUTE/NIbHO Hayana apxuBa HeWTaTHbIX COObITUIA.

2.4.3. 3anucb napameTpoB ynpasneHna GPRS-moneMoMm.

B wmnagwem 6GailTe Kofa KOMaHAbl MepefaeTtcsd HOMep napameTpa
ynpasneHna GPRS-mogemom. lNMoaaepXkKa KOMaHAbl peann3oBaHa B NPOLUUBKaAX,
HaynHasa ¢ sepcuun 4.1h.

dopmart KoMaHAbl: 3anpoc Ha 3anucb ¢ KOAOM AaHHbIX 08X Xh.
Pasmep Kagpa 3anpoca: 137 (n= 128)
CTpyKTypa nons «faHHbIe»:

CMellleHne JaHHblie Pasmep
0 3HayeHune napameTpa (B 3aBUCUMOCTM OT XX) N
N 3apesepsuposaHo (0) 128-N
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2.4.4. KomaHpga ynpasneHna GPRS-mogemMomMm.

dTa KoMaHpga nepefaeT 3anpoc ynpaeieHUs GPRS-MogeMoM, KOTOpbIR
[JO/MKEeH ObITb BbIMOMIHEH Hemepd/leHHO. [loagepxka KOMaHAbl peann3oBaHa B
NnpoLnBKax, HauyMHasa ¢ sepcum 4.1h.

dopmaT KOMaHAbl: 3anpoc Ha 3anncb ¢ Kogom daHHbIX 0904h.
Pasmep kagpa 3anpoca: 17 (n= 8)
CTpyKTypa nona «AaHHble»:
CMeLeHne [aHHble Pasmep
0 Kof komaHAbl: 1
1- HemefneHHasa oTnpaska e-mail (ecnu pexum
aBTOMaTUYECKOIN PacChbifiKM BKIOYEH)
1 3apesepsupoBaHo (0) 7
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2.4.5. 3anpoc hopmatupoBaHMsa apxmBoBl

JTa KomaHfa npefHasHayeHa Ans 3anycka hopmaTupoBaHWA apXMBHOW
NamsaTv - CTUPaHUS apXMBHBbIX [aHHbIX W MOAFOTOBKM K YCTAHOBKE HOBOIO
pacnpegeneHus apxXmuBHOM NaMATL U opmaTta apxusa.

Mocne (opmaTupoBaHWs apxmBa 3TOW KOMaHAOW, B apxue OyayT
3aHOCUTbCS 3annCcu JaHHbIX, COBMECTMMbIEe C apXMBOM 3-I0 MOKOMeHMa npubopos
«[AHenp-7».

MpenmyulecTBa AaHHOTO (hopmMaTa apxuBa:

- BbICOKas cTeneHb coBMecTumocT ¢ MO pana 3-ro nokoneHus
npnoéopos
- HebosbLWIOW 006bEM AaHHbIX apxuBa ((hansioBas 3anucb 8 6ainT)

HepocTaTKu:

- B apXxvB 3aHOCUTCH TONIbKO CyMMapHbIA 06beM A1 NepBOro KaHana

[Onsa hopmaTMpoBaHuUs apxuBsa B ApYyrux opmarax MCMosib3yeTcd KomaHaa
paclumpeHHoro popmaruposaHua 5aa6h.

Mocne oTBeTa Ha KOMaHAy (hopmaTMpOBaHWUSA, apXWMBHbIA 610K HayMHaeT
ONUTENIbHYO Onepauuto CTMpaHuUA apxuBa, 3a MPOrpeccoM KOTOPOro MOXHO
cneguTb Npu nomoum KkomaHabl 0001h.

M0 OKOHYaHUK CTUpaHUA AN YCTAHOBKMW pacnpefeneHns apxXmBHoOM naMmaTu
HY>KHO BbllaTb KOMaHZAY 3anvcu 4ecKpunTopos.

dopmat KoMaH/bl: 3anpoc Ha 3anncb ¢ KOAOM fAaHHbIX 5aa5h.
Pasmep kagpa sanpoca: 10 (n= 1)
CTpyKTypa nons «jaHHblex:

CMelleHne [aHHble pasmep
0 46h 1
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2.4.6. PaclmpeHHbIii 3anpoc hopMaTUPOBaHNS apXUBOB.

dTa KomaHfa npefHasHayeHa NS 3anycka hopmaTupoBaHUA apXMBHOW
namaTn - CTUPaAHUA apXMBHbLIX [AHHbIX W MOATOTOBKM K YCTaHOBKE HOBOIO
pacnpegeneHns apxXmMBHON NamsaTy U hopmarta apxmea.

Mocne opmaTMpoBaHUS apxuBa 3TOW KOMaHAOW, B apxuB 6yayT
3aHOCMUTbCS JaHHble, B 3aBUCUMOCTU OT MOJIA «TUM apXUBHOWN 3anmncu.

[Ans opmatnpoBaHua apxuea B peXxum coBmectumocTtu (tun 3anucu 0)
Mcrnonb3yetca KomaHga 5aash.

Mocne oTBeTa Ha KomaHAy (opmaTMpoBaHWs, apXMBHbIN 610K HaymHaet
ONUTENIbHYIO Onepauuio CTUpaHUA apxuea, 3a MPOrpeccoM KOTOPOro MOXHO
cneguTb Npu nomoum KkomaHabl 0001h.

M0 OKOHYaHUK CTUPaHUA AN YCTAHOBKMW pacnpefeneHns apxXmBHoOM namaTu
HY>XHO BblfaTb KOMaHAY 3annucu 4ecKpunTopos.

dopmaT KoMaHfbl: 3anpoc Ha 3anncb ¢ KOAOM AaHHbIX 5aa6h.
Pasmep kagpa 3anpoca: 17 (n= 8)
CTpyKTypa nons «AaHHblex»:

CMelLLeHune JaHHble pasmep
0 47h 1
1 3ch 1
2 a6h 1
3 Oeh 1
4 Twun apxusHoli 3anucu (kpome 0) 1
5 ®narn KoHQUrypauuu: 1

But 0: 1- coxpaHATb apXMBHbIe AaHHbIE MPN YTEHUN
apxmBa
but 1.7 - 3apesepsupoBaHo (0)
6 3apesepsupoBaHo(0) 2
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2.4.7. 3anncb feCKPUNTOPOB apXmBoBLl

dTa KomaHja npefHasHayeHa ANS 3anucu B apXMBHbIA 610K AeCKpUNTOPOB
apXvMBOB, KOTOpble OMNpejenstoT pacnpefeneHve apxuBHOW NamATU  MexXay
MWUHYTHbIM, YaCOBbIM U CYTOYHbIM apxmBaMu. ITOW KOMaHAOWN 3aBepLlaeTca LKA
(hbopmaTUpoBaHNA apXMBHOIN NamMATU, KOTOPbLIA COCTOUT U3 CNeayoLW X 3Tanos:
- 3anpoc Ha popmaTmpoBaHue (KomaHAaa 3anucu 5aa5h / 5aa6h);
- 0XufjaHue oKOHYaHuA cTupaHua (komaHga yteHus 0001h);
- 3anucb JeCKpUNTopoB (3Ta KOMaHAa).

dopmart KoMaHAbl: 3anpoc Ha 3anucb ¢ KOAOM AaHHbIX 5bb5h.
Pasmep Kagpa 3anpoca - 30 (n=21)
CTpyKTypa nona «faHHbIe»:

cMeLleHune JlaHHble pasmep
0 [eCKPUNTOP CYTOYHOrO apxmBa 7
7 [leCKPUMNTOP 4acoBOro apxuea 7
14 [LeCKpUnTop MUHYTHOrO apxmea 7

BHumaHue! ECNM  geckpunTopbl He COOTBETCTBYHT TpebOBaHUAM K

pacrnpefeneHuto afpecos B naMATu, Bo3Bpatyaetca owmnbka Modbus Ne 3 (owwnbka
B AaHHbIX).
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2.4.8. YcTaHOBKa faTbl N BpeMeHU B yacaxl

dTa KoOMaHaa npefgHasHayeHa AN YCTaHOBKW [aTbl M BPEMEHM B 4acax
peanbHOro BPEMEHW apXMBHOro 6/10Ka. ITO MOXET noTpeboBaTbcA npu cboe
BPEMEHW Npu pa3psge GaTtapeinku, AN KOppeKuun Habexasluel MNOrpeLHocTu
4yacoB, a TaKXe A5 nepeBoda Ha NeTHee (3MMHee Bpems). ABTOMaTUYECKUiA
nepeBoA Ha neTHee (3MMHee) BpeMs B Npubope He NpeayCMOTPEH.

NHhopmaumna 06 W3MEHEHUM BPEMEHM B 4Yacax 3aHOCUTCA B apxuB
HelTaTHbIX COObITUNA.

dopmat KoOMaH/bl: 3anpoc Ha 3anncb C KOAOM faHHbIX 6bb6h.
Pasmep kagpa 3anpoca- 17 (n= 8).
CTpyKTypa nona «faHHbIe»:

cMeLleHune JaHHble pasmep

0 Homep roga (rog-1972) 1

1 CeKyHZbl (ynakoBaHHbIi BCD) 1

2 MWHYTbI (ynakoBaHHbIi BCD) 1

3 yacbl (ynakoBaHHbIli BCD) 1

4 But 0.5: geHb (ynak BCD) 1
buT 6.7 : mnagwue 2 6uta roga

5 But 0.4 : mecsy (ynakoBaHHbIi BCD) 1
but 5.7 . He ucnosnb3yercsd

6 3apes3epBMpoBaHO 2

2.4.9. 3anucb HacTpoek.
JTa KOMaHAa No3Bo/ifeT 3afaTb HEKOTOPbIe HACTPOMKM apXUBHOTO 6/10Ka.

dopmMaT KOMaHAbl: 3anpoc Ha 3anncb ¢ KOAOM faHHbIX 70c8”
Pa3mep Kagpa 3anpoca - 25 (n= 16).
CTpyKTypa nons «aaHHbIe»:
CMellleHne JaHHble pasmep
0 MackKa 3anucbiBaeMbIX HacTpOeK: 1
6ut 0: 3anucbiBaTb hnarn Modbus
6uT 1..7: 3ape3epsupoBaHo (0)
1 ®narn Modbus: 1
6ut 0: 1- dnar yCKOpeHHOro obmeHa
6ut 1. 1- Bcerfa nokasblBaTb afpec U CKOPOCTb
obmeHa (c Bepcum 4.1p):
6uT 2: 1- 3a6/10KMpOBaTb M3MEHEHME ajpeca U1
CKOPOCTH C KfiaBnatypsl (C Bepcun 4.1p):
6ut 3 .7 - 3apesepsupoBaHo (0)
2 3apesepsupoBaHo (0) 14
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2.4.10. 3anpoc ralieHnsa aKpaHa.

Pe3y/ibTaTOM BbINO/IHEHWA [aHHOWN KOMaHAbl ABNAeTCA raweHune NoACBETKM
JKpaHa apxXuBHOro 6s10Kka, OYMCTKA 3KpaHa v npekpawieHne BbiBoAa UH(OpMaL MK
Ha Hero. B 3TOT peXum apxuBHbIA 670K nepexoAnT aBTomaTuyecku, ecnu 30
MUHYT He HaXumaTb KHOMKK Ha Hem. B 3aTom pexume ahpeKTMBHAA CKOPOCTb
obmMeHa fAaHHbIMM C apXMBHbIM 6710KOM N0 npotokony Modbus RTU
3HaUYNTENbHO BbIlWe, T.K. apXUBHbIA 610K He OTB/IEKAETCA Ha NEPEPUCOBKY 3KpaHa.
KomaHay «raweHue 3kpaHa» Le/iecoobpasHO BbIMONHATL Mepef CeaHCoM
CUMTbIBAHWUA OONbLLIOr0 Maccusa AaHHbIX, €CIM HeT YBEPEHHOCTU, YTO apXMBHbIN
610K Y>Ke Haxo4uTCa B 3TOM peXxumMe.

dopmat KoMaH/bl: 3anpoc Ha 3anncb ¢ KOAOM faHHbIX 71d9h.
Pasmep kagpa 3anpoca- 11 (n= 2).
CTpyKTypa nons «faHHbIe»:

cMeLleHune JaHHble pasmep
0 Maponb: 0abh 1
1 3apesepsupoBaHo (0) 1
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2.4.11. MNepeBoA B yKa3aHHbIN pexum paboTbl.

Pe3ynbTaTOM BbIMOMHEHWSA AaHHOW KOMaHAbl ABNSETCA NepeBoj apXMBHOTMO
6/10Ka B YKa3aHHbIN pexxnum paboThl.

ApXVMBHbIA 610K aBTOMATU4YeCKM BO3BpallaeTcs B OCHOBHOW pabouunii
PEXWUM O4HOBPEMEHHO C MepPexooM B PeXXUM raweHms akpaHa (Yepe3 30 MUHYT).

B pexume «peTpaHCNATOP KOMaHA» apXMBHbIA 60K He BbIMOAHAET
noctynarwLe KoMaHAbl, a nepegaeT (peTpaHCAUPYeT) MX Ha MHTepgeic master.
OTBeTbl, NoCTynawLwme ¢ MHTepdeinca master, peTpaHCAMPYOTCA Ha UHTepdenc
slave. B pexxume «peTpaHCAATOP KOMaH/4» apXWUBHbI/ 610K HE BbIMOIHAET 06MEH C
n3MepuTenbHbIMM 6n10KamMyn 4vepe3 Modbus master M He OTBeyaeT Ha 3anpochbl
KomnbtoTepa yepes Modbus slave.

[laHHas KomaHpja peann3oBaHa B MPOLIMBKAX apXMBHOIO 6/10Ka, HauMHas C
Bepcuu 4.1.

dopmaT KOMaH/bl: 3aNpoc Ha 3anucb ¢ KOAOM AaHHbIxX 0fd17h.
Pasmep kagpa 3anpoca- 17 (n= 8).
CTpyKTypa nons «AaHHble»:

CMellleHne JaHHble pasmep
0 Oflh 1
1 59h 1
2 03h 1
3 78h 1
4 Tun npuéopa(57h) 1
5 Pexxnum paboThi: 1

0 - OCHOBHOI paboynii pexxum

2 - PeXxKum peTpaHcnATopa KOMaHg

MapameTp pexnma paboThbl

7 3apesepsuposaHo (0) 1

(e}

B pexume «peTpaHCNATOP KOMaHA» napaMeTp pexuma paboTbl onpeaenseT
CKOPOCTb 06MeHa B peXKxume peTpaHCcnsuuu;

3HayeHue CkopocTb 06MeHa
0 600 6uT/cek
1 1200 6uTt/cek
2 2400 6uT/cek
3 4800 6uT/cek
4 9600 6uT/cek
5 9600 6uT/cek GSM (yBenun4yeHbl Talim-ayThbl)
6 19200 6uTt/cek
7 57600 6uTt/cek

255 CKOpOCTb COrnacHO HacTPOiKe apXMBHOToO 6/10Ka
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2.5. Ilpumeuyanuda (CHOCKH) pa3aesia 2.

1. KomaHna coBMecTuMa ¢ COOTBETCTBYIOIIEH KOMAaHAOW B apXWUBHOM OJIOKE
TPETHEr0 MOKOJICHUA. TO €CTh, YCTPOWCTBO WIM MpOorpamMma, pacCuuTaHHAs
Ha pabOTy C apXHUBHBIM OJIOKOM 3-TO MOKOJEHHUS, MOKET MCIIOJIb30BaTh ATY
KOMaHAy Npu padoTe ¢ apxuBHbIM OjiokoMm 4-ro mokosieHus. OOpaTHoe,
BOOOIIE TOBOPS, HEBEPHO.
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3. MpoTokon obMeHa AONNEPOBCKOI0 M3MEPUTENLHOTO
6noka.

Y [0NnepoBCKOro W3MepuTenbHOro 650Kka ecTb UHTepdeic (slave),
MO3BONAOWMIA CUMATbIBaTb U3 610Ka pe3ynbTaTbl WU3MEPEeHUA U CNy>KeBHYH0
NH(opMauuio.

Y [OonnepoBCKOro WU3MepuTenbHOro 6/10Ka HeT BO3MOXHOCTM W3MEHUTH
CKOPOCTb 06MeHa 1 ceTeBOI afpec.

CkopocTb 06meHa Bcerga pasHa 19200 6uT/cek.

CeTeBOI afipec BCerga paBeH 2.

Mo 3TOM npuyMHe Henb3s NOAKNOYUTL 60/see OAHOI0 WU3MEPUTENbHOIO
6noka kK cet Modbus RTU.

3.1. 3anpocbl Ha 4YTeHune (gonnep).
B 3aTom pa3gene npuBefeHbl ONUCaHWA 3anpoCOB Ha UTeHMEe [aHHbIX U3

[ONMEPOBCKOr0 M3MepuTenbHoro 6noka. O6WuMiA opmaT 3anpoca NpuBEAEH
Bbille. OnucaHuMs NpMBeAeHbl B MOPsiAKe BO3pacTaHUs «KOAOB AaHHbIX».
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3.1.1. YTeHMe cnekTpa.

JTa KOMaHAa Mno3BONSAeT MNPoYUTaTb TEKYLWMA 06pabOTaHHbIA CNEKTpP B
cKatoMm  Buge. HyneBoMy  OTCYeTy  CMeKTpa COOTBETCTBYET  HyneBas
(MUHMManbHasa) CKOpPOCTb MOTOKa, 127-My OTCYeTy CMekTpa - MakKCcumaibHas
n3mepsieMas CKOpocTb. MaKcumanbHOe 3HayeHMe oTcuyeTa CrnekTpa paBHO 220
(CeKTp HOPMUPOBAH MO 3TOMY 3HAYEHUID).

CnekTp CKOpPOCTei MOoTOoKa ABNAAETCA OCHOBOM [ANsi BblYMC/IEHUSA pacxoja
[ONNEPOBCKMM pacxofomMepoM. HenpaBuibHas (opMa crektpa MOXeT 6bITb
MPUYNHON HEKOPPEKTHOIO M3MEPEHUSI PacX040MEPOM CKOPOCTU M pacxopa.

dopmaTt KoMaHAbl: 3anpoc Ha YTeHue ¢ Kogom AaHHbix 0101h.
Pasmep kagpa orteeta: 141 (n= 136)
CTpyKTypa nons «jaHHblex»:

CMmelleHune faHHble pasmep
0 MaccuB cnekTpa 128
128 MapameTp WwnpuHbl cnekTpa «M», yncno tuna float 4
132 CpefHekBafpaTUyHOE OTK/IOHEHWE BeNNYUNHbBI «[1» (B 4

npoueHTax), yncno tuna float

3.1.2. UTeHue ypOBHA HaNO/IHEHUA.

STa KOMaH/a no3BoseT NPoYnTaTb M3MEPEHHbI/ YPOBEHb HAMOMHEHNUS ANs
Pacxo/0MepoB, OCHaLLLEHHbIX U3MEPUTENEM YPOBHS.

dopmaTt KoMaHAbl: 3anpoc Ha YTeHue ¢ KoAoM AaHHbIX 0105h.
Pasmep kagpa oteeta: 13 (n= 8)
CTpyKTypa nons «jaHHblex»:

CMmelleHue JaHHble pasmep
0 Y poBeHb HanosHeHns B MM, yncno tuna float 4
4 YPpoBeHb Hamo/IHeHNA B nNpoueHTax, ymucno tuna float 4
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3.1.3. UTeHUNe 0CHOBHbIX Pe3y/ibTaTOB U3MEPEHHUS.

3Ta KOoMaH/ja M03BO/MAET MNPouYMTaTb OCHOBHbIE Pe3y/bTaThl W3MepeHus
[l0NNePOBCKOro pacxoaomepa (Pacxof v CKOPOCTb MOTOKA), a TAKXe MH(opMaLnio
0 HEWTAaTHbIX CUTYaLMAX U YPOBHE CUTHA/OB.

dopmat KOMaH/bl: 3anpoc Ha YTeHMe ¢ KoAoM faHHbix 0107h.
Pasmep kagpa oteeta: 29 (n= 24)
CTpyKTypa nons «faHHblex»:

cMeLleHune JlaHHble pasmep
0 Pacxopg B m3uac, yncno Tuna float 4
4 CpepfHekBagpaTM4yHOe OTK/IOHEHME pacxoja B 4
npoueHTax, yncno tuna float
8 Y poBeHb N0JIe3HOro curHana, MB, Lenoe 6e3 3Haka 2
10 YpoBeHb 06LWero curHana, MB, uenoe 6e3 3Haka 2
12 MakcuManbHbIil ypoBeHb curHana, mB, uenoe 6e3 3Haka 2
14 HewTaTtHble cutyaumn (1= ectb, 0= HeT): 1

BuT 0: cnmLwKoM 6O/bLLOI YPOBEHb CUTHAA
BuT 1 HewTaTHas cuTyaums no gatymkam
BUT 2: HU3KWIA CUrHAN M HYNEBOW NOTOK
But 3: cnnwkom 60nbLUIOe 3HaYeHMe «I»
BuT 4: cnvwkom 6onbLuas aucrepeus pacxoja
BuTt 5: He ncnonb3yetcs
BuT 6: He ncnonb3yetcs
BuT 7. He ncnosb3yeTca
15 CkopocTb B M/c, uncno tuna float 4

19 3apesepsupoBaHo (0) 5
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MpunoxeHue 1. CTPYyKTypa apXUBHOW NnamMsaTu.

ApxuBHasa namsaTb npubopa npeacTaBnser cobor 3HEProHe3aBUCUMYIO
flash-namaTb. OCHOBHON (YHKLMEn apxuBa ABNAETCHA 3anOMMHaHWE MOKa3aHWM
npuoéopa ¢ pa3HOM NEPUOANYHOCTBIO:

- pa3 B MUHYTY (MUHYTHbIA apXmnB)
- pa3 B Yac B Hayane Kaxpaoro yaca (4acoBoi apxuB)
- pa3 B CYTKM B Havane KaxpablX CyTOK (CYTOUYHbIN apXnB)

COBOKYMHOCTb MWHYTHOFO, 4acoBOro M CYTOYHOrO apxuBoB 06pasyloT
OCHOBHOM apxuB npuoopa. CTPYKTYypbl MWHYTHOrO, 4acoBOro W CYTOYHOIO
apXMBOB CXO0XKM M NaMATb MeXAY HUMM MOXeT rMOKo pacnpeaensitbCs.

Bo flash-namsTb MOXeT 3aHOCUTLCS TakKXe UHopmMaums 0 TUNEe U BPEMEHMU
BO3HUKHOBEHWUS pAfa HewTaTHbIX CoObITUIA. [locnefoBaTeNbHOCTb  AAHHbIX
3anucei obpasyeT apxuB HELITATHbIX COObLITHIA.

Bo flash-namATb MOXKeT 3aHOCUTLCA TakXKe HEKOTOpas apyras nHhopmMauns.
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M1.1. CTpyKTypa OCHOBHOIO apxmuaa.

OCHOBHOW apxuB nNpefcTaBnseT CO060M CTPYKTYpy, B KOTOPOM Kaxayto
MUHYTY, 4ac, CYTKM COXPaHATCA pe3ynbTaTbl UW3MepeHuin npubopa U
BCroMoraresibHas MHpopmayums.

MWHYTHbIN, 4acOBOW M CYTOYHbIN apXmBbl MMEKT CXOXYIO CTPYKTypy, 3a
NCK/IIOYEHMEM KONM4yecTBa 3anucein B (paine. B (paiiie MUHYTHOro apxusa 60
3anuncei, 4acoBoro - 24, cyTo4Horo - 31.

CTpyKTypa [faHHbIX YCTpPOeHa TaK, 4TO Kaxjas apxuBHas 3anucb
OZlHO3HAYHO COOTBETCTBYET ONpeAesIeHHON MUHYTE, Yacy Uan CyTKam.

Hwmxe npuBefeHa obwas CTPYKTypHas CxXema OCHOBHOro apxwmsa. [ns
KOMMaKTHOCTN M300paXKeH TO/SIbKO MWHYTHbIA apxuB. YacoBOW W CYTOUHbIN
apXuBbl YCTPOEHbl MAEHTUYHO.

O

E
I

S8

th

me
T (g

Ha atoit cxeme AM - agpec Tabnvubl 4ECKPUNTOPOB MUHYTHOroO apxmea, N
- KONn4yecTBO (parinioB MUHYTHOro apxmsa, AF1..AFN - agpeca ¢ainos, Rs -
pasMep apxmBHOW 3anucu (6ainT), Rs*60 - pasmep haina MUHYTHOro apxmBa 3a
OJMH vac.

- 35 -



M1.1.1. CTtpykTypa hainoBoil CUCTEMBI.

OCHOBHOIi  apxuB  npubopoB  «[lHenp-7»  npeAcTaBnseTr  co6ol
CTPYKTYPUPOBAHHYK CUCTEMY XPaHEHUA [AaHHbIX B 3HEProHe3aBMCUMOI NamsTy.
OpraHu3aumsa CTPYKTYpbl OCHOBaHa Ha NPUBA3KE AAaHHbLIX K peaslbHOMY BPEMEHMU
Mo yacam npubopa.

Kaxpasa apxuBHafd 3anncb MWHYTHOrO (4acoBOro, CYTOYHOr0) apxwmBsa
npeAcTaBnsAeT pe3ynbTaTbl M3MEPEHUIA 3a ONPeAeneHHY KaneHAapHYl MUHYTY
(vac, cyTkm).

ApXVBHble  3anucu  rpynnupytoTcd B (annbl.  Pann  copepXuT
(hMKCMpPOBaAHHOE YMC/IO 3anncer U nNpeacTaBnseT pe3ybTaTbl N3MepeHuid 3a 6onee
OANTENbHbIA KaneHdapHbld nepuog. AN MUHYTHOrO apxuea (han COLepXuUT
[AaHHble 33 4ac, [AN14 4acoBOro apxuBa - 3a CYTKW, A1 CYTOYHOro apxmea - 3a
MecsLl.

MWHYTHbIA (4aCOBOMW, CYTOYHbINA) apxuB COCTOUT M3 (PUKCUPOBAHHOIO
ymucna (hainnos, 3afaHHOro NpU (opMaTUpPOBaHUN apxuea.

Mpy HacTynieHnn HOBOrO KaneHapHoOro nepuoja, Tpebylowero cosgaHuns
HOBOro (harna (Hanpumep, A1 MUHYTHOrO apxuea - B Hadyasle 4yaca), B apxuBe
CTupaeTcs (paiin, cofepXkalwunin Haubonee cTapble AaHHble, U Ha ero MecTte
co3JaeTcs HOBblIA (aitn. pu 3TOM B AeCcKpunTop anna BHOCMTCA HOBas
NHopMaLns 06 ero BpemMeHMu.

3anucb apxmBa MOXET WMEeTb pasHbli pasmMep W COAep)KaTb pasHble
faHHble. dopmaT 3anucy 3aBUCUT OT TuMa apxXuBHOW 3anucu, 3a4aHHOro Mpu
(hopmaTnupoBaHunK, a Takxe OT TUMNa U3MEPUTENbHOro 6/10ka. PopmaTbl apXMBHBIX
3anucen pasHbIX TUMOB PaCCMOTPEHbLI B OTAENLHOM pas3fernie.
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M1.1.1.1. 3aronoBOK apxmBa.

3aronoBOK apxuBa pacronaraetcs no agpecy 0 U VMMeET CheayoLLyto

CTPYKTYPY:
afpec faHHble pasmep
0 CurHatypa 3aronoska: 0d9147ca8h 4
4 NpeHTngumkatop (Homep) Tekyulero gpopmaTnpoBaHums 2
6 Twnn apXuMBHbIX 3anuncei: 1

0 - pexxum coBMeCcTMMOCTU ¢ npubopamm V3
1- pexum AByxKaHa/bHOro pacxofomepa c nepefayeil faHHbIX
Yyepes YacTOTHbIE BbIXOAbI
3 - pexum pacxogomepa C nepefadein gaHHbIX yepe3s Modbus
7 BainT dnaros: 1
6uT 0: 1- donar yckopeHHoro o6meHa no Modbus
6ut 1.7 - 3apesepsupoBaHo (0)
8 BaliT hnaroB KoOH(pUrypaymm: 1
Bbut 0: 1- coxpaHATb apXmMBHbIe faHHbIe MNP YTEHUU apxmBa
but 1.7 - 3apesepBupoBaHo (0)

9 3apesepsuposaHo (0) 1

10 v_scale_ind, Homep macwTabHoro KoathguumneHTa ansa 1
apXMBHO 3annCK B PEXNME COBMECTUMOCTH.

1 255-v scale ind 1

12 3apesepsupoBaHo (0) 3

15 KC (gononHeHue cymmbl 6ait go 0ffh) 1
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M1.1.1.2. Jleckpuntopbl apX1BOB.

Mo apgpecy 128 pacronaratoTcs [AeCKPUNTOPblI apxvBOB. [ecKpunTopbl
apXMBOB 3anMuCbIBalOTCS Mpu (hopmMaTMpOBaHUKM apxmBa. B paGoueM pexume
[aHHble B 6CKPMNTOPaX apXMBOB He U3MeHSOTCS.

agpec [aHHble pasmep
128 [JeCKpUnTop CyTOYHOro apxuBsa 7
135 [JeCKpUnTop 4acoBoro apxmsa 7
142 [JEeCKpUNTOp MUHYTHOIO apXmnea 7

[leCKpUnTOp CYTOYHOro (4acoBOro, MMHYTHOFO) apx1Ba MMeeT (opmar:

cMeLLeHune LaHHble pasmep
0 Konn4yecTBo (haitfioB apxmea (MecsLeB - 4719 CYTOYHOI0, CYTOK - 2
[N 4acoBOro, 4acoB - ANA MUHYTHOIO)
2 afipec Hayana apxusa 3
5 3ape3epBnpoBaHoO (A0KHO ObITb 0) 1
6 KC (pononHeHne cymmbl 6anT go 0ffh) 1

Mo agpecy Hayana apxmBa U3 JeCKpMNTOpa apXmBa pacrnonaraeTcs MaccuB
NeCKpMNTOpPOB (halNoB..

BHumaHune! Mopg oCHOBHOW apxuB oTBefeHa obnactb namsatTn ¢ 400h no
Ofefffh. KomaHpa 3anucu [eckpunTopoB, 3ajarolwias pacnpefenieHne namatu
MeXAY apxuBamu, He A0/DKHA BblAeNATb NamsaTb 3a npegenamu 3toi obnactu!
Afpeca Hayana apxmBOB B AECKPMMNTOpPaxX apXvMBOB AO/KHbI ObiTb BbIPOBHEHbI MO
Hayany cTpaHuubl 512 6aliT (QO/MKHbI  ObITb KpaTHbl 512). Maccusbl
[AECKPUNTOPOB (PainfioB AOMNOMHATCA HEUCrnonb3yembiMU [AaHHbIMK Tak, 4TOObI
OHW 3aHMMann Lesoe Yncno cTpaHuy no 512 6anT. 310 caenaHo gns T0ro, YTooLl
Hayano ob6nacTu namaTn, OTBEAEHHOW nop (ainbl, 6bII0 BLIPOBHEHO NO Hayany
cTpaHuubl (512 6aiT). ApXUBbI B MamsATM [O/MKHbI OblTb pasMelleHbl B
nocsief0BaTe/lbHOCTU: CYTOYHbIMA, 4acOBOM, MUHYTHbIA (B NMOpPAAKe BO3pacTaHuA
agpecos).
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M1.1.1.3. JeckpunTopbl (hainios.

Mo apgpecy Havyana apxuBa, YKasaHHOMY B [JeCKpUMTOpe apxuea,
pacrnofiaraeTcs MacCMB [eCKpUNTOpoB (haiinoB. KonuuecTBO 3anuceid maccusa
AecKpMnTOpoB (haiifloB paBHO KONUYECTBY (haiinioB, yKazaHHOMY B AeCKpunTope
apxumBa. Kaxkaas 3anvcb maccuBa AeCKPpUNTOPOB (haiioB onuchbiBaeT OAWH (aiin.

Mpu HaCTyn/aeHWN HOBOTO KafeHAAapHOro nepuoja, TPebyoLwero co3gaHus
HOBOrO (haiina (Hanpumep, AN MUHYTHOFO apXxuBa - B Hayane yaca), B apxuse
cTupaetca aiin, cogepxaluii Hambonee cTapble fAaHHble, U Ha ero MecTe
co3faeTcs HoBbIi haiin. lMpu 3ToM B Aeckpuntop alina BHOCMTCA HOBas
MHOpMaLUsa 06 ero BPEMEHM.

[eckpuntop hainna umeeT cnegyrowmii hopmar:
[nsa cyToyHoro apxmsa:

CMelLleHune faHHble pasmep
0 Homep roga (rog-1972) 1
1 But 0.4 : mecsy (ynakoaHHbIi BCD) 1
but 5.7 : He ucnosnb3yeTtcH
2 3ape3epBMpoBaHo 2
4 agpec harina 3
7 KC (gononHeHue cymmbl 6ait go 0ffh) 1
[na yacoBoro apxusa:
CMmeLleHune faHHble pasmep
0 Homep roga (rog-1972) 1
1 But 0.4 : mecsay (ynakoBaHHbIi BCD) 1
but 5.7 . He ncnonb3yetcsa
2 But 0.5: geHb (ynakoBaHHbI BCD) 1
but 6.7 . He ncnonb3yerca
3 3ape3epBMpoOBaHO 1
4 aapec aiina 3
7 KC (pononHeHune cymmbl 6ant go 0ffh) 1
ONna MUHYTHOTO apxmBa:
CMelLleHune LaHHble pasmep
0 Homep roga (rog-1972) 1
1 But 0.4 : mecsy (ynakoaHHbIi BCD) 1
but 5.7 : He ucnosnb3yeTtcs
2 But 0.5: geHb (ynakoBaHHbIi BCD) 1
But 6.7 : He ucnosb3yeTcs
3 yac (ynakoBaHHbIii BCD) 1
4 agpec arina 3
7 KC (gononHeHue cymmbl 6ait go 0ffh) 1
BHumaHne! Maccus [leCKpUnTOpOoB (hannos [lOMOJIHAeTCA

HEMcnonb3yeMbIM/ AaHHbIMK Tak, YTOObl OH 3aHMMan Lenoe YUCNO CTpaHuL, Mo
512 6aiT. 3TO cAenaHo ANna TOro, 4yto6bl Havyano obnacTu namsaATn, OTBEAEHHOW
nog ainol, 66110 BIPOBHEHO NO Hayany ctpaHuubl (512 6anT).
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B HekoTopbIX cny4dasx (Hanpumep, npu paboTe 4epes GSM-momem)
HEeo6XoANMO MMUHUMU3NPOBATL O06BLEM AaHHbLIX, KOTOPbIE HYXHO CYWUTbIBaTb AN
PErYNAPHOro MOJIYyYeHUSs  CBEXMX apXWBHbIX  [daHHbIX. [Ang  3toro no
(hMKCMpoOBaHHOMY ajpecy pacrnonararoTcd OOHOBNAEMblE CYETUMKM W3MEHEHUMN
NeCKpUNTOPOB (painnoB. [aHHble CHETYUKU UHKPEMEHTUPYIOTCA MPU 3aBEPLUEHUN
(hopMUpOBaHUA TeKYWMX W CO3[4aHUM HOBbIX (haiiloB MUHYTHOr0, CYTOYHOTrO,
4acoBOro apxmeBoB. TakuMM 006pa3om, [AOCTATOYHO MEPUOANYECKN OTC/EeXMBATb
COCTOSIHME CYETUYMKOB, W NULb MPU NUX N3MeHeHUU (pa3 B Yac A9 MUHYTHOIO
apXxuBa, pa3 B CYTKM /1 4HaCOBOI0 M CYTOYHOr0) CUMTbIBaTb AECKPUNTOPbLI (Painnos
M HOBble (hainbl. [loKa CUYETYUKM HE MW3MEHUNNUCb, MOXHO C XXenaemoi
NepuoanyYHOCTbI0 CUMTbIBaTb faHHble M3 TeKYyLWMX (3anofiHAeMbIX B [aHHOe
BPeMSA) (hali/ioB Mo U3BECTHLIM 13 UX AECKPUNTOPOB ajpecam.

M1.1.1.4. ®annsl.

Mo aapecy, yKasaHHOMY B feckpunTtope aiina, pacnonaraeTcs aiin,
cCofiepXallluii  naHHble, OTHOCSLIMECS K YKa3aHHOMY B [AeCcKpunTope (aiina

nepuoay:
daiin cyTOYHOro apxmBa COAEPXWUT MaccuB 31 3anMuCb [AaHHbIX.
3annch COOTBETCTBYET AaHHbIM 3a i-il AeHb Mecsla, ONWCaHHOTo B

feckpunTtope (ainna. Ons MecsiueB ANUTENIbHOCTbIO MeHee 31 [HA, cTapliue
3anuncu (aina He 3anonHATCS.
daiin 4acoBOro apxmBa COAEPXUT MaccuB 24 3anuceli AaHHbIX. i-9 3anucb
COOTBETCTBYET AaHHbIM 3a i-li Yac CyTOK, OMWCaHHbLIX B AEeCKpunTope
harna.
dainn MMHYTHOIO apXxmBa CoAepXXUT maccuB 60 3anncein JaHHbIX. i-9 3aNuCb
COOTBETCTBYET AaHHbIM 3a i-0 MUHYTY 4aca, ONMCaHHOr0 B AeCKpunTope
harna.

3anucum B (haine pacnonaratoTcsa OfHa 3a APYron, To ecTb agpec i-i 3anucu
apxusa paBeH (AF+i*Rs), roe AF - agpec aiina, Rs - pasmep apXnBHON 3anmncu.

B apxuB B 3aBUCMMOCTU OT peXxuma, 3afaHHOro npu ¢opmaTtnpoBaHun,
MOTYT 3aHOCUTbLCA 3aMncy pasHbIX TUMOB. PeXXUM apxuBa MOXHO ONpeaennTb no
3HAYEHUIO MONMA «TUN apPXUBHbIX 3aNUCeN» B 3aro/IoBKe apxuBa.

B cnegytoulem pasgene npuseAeHbl GopMaThl 3aMUCK JaHHbIX ANS PasHbIX
PEXMUMOB.
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M1.1.2. dopmatbl 3anucein annos.

dopmat  3anucu  (paiina  apxuBa  YCTaHaBNMBaeTcs  BO  BPeMs
(opmMaTMpoBaHNa apxuBa. Ero MoXKHo onpefennTb MO TUMY apXUBHbIX 3amnucein B
3aro/fioBKe apxuBa Uanm KOMaH4oM YTeHUs KOHpUrypawmm apxmsa.

Kpome TOro, Ans Tvna apXMBHbIX 3amnuceil «pexum c nepegadeid gaHHbIX
yepes Modbus» dopmaTt 3anucuM 3aBUCUT OT TuNa W3MEPUTENbHOro 6/10Ka,
MOAKNIOUYEHHOTO K apXUBHOMY G/IOKY.
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M1.1.2.1. Pexkm cCOBMecTUMOCTU ¢ apxusom V3.

[aHHbIli (hopmaT 3anncu o6ecrneynBaeT BbICOKYH CTENeHb COBMECTUMOCTU
C npeablayuMmM (TPeTbMM) NOKONEHNEM apXUBHbIX 6NOKOB «[Henp-7». CoBnagaeT
Kak o6Lllas CTPYKTypa OCHOBHOFO apxuBa, Tak W opmaTt 3anucu apxuea. ITO
Mo3BO/NSET B HEKOTOPbIX CAyyasx WCMNOMb30BaTb MPOrpaMMHOe M annapaTHoe
o6ecneyeHune, paspaboTaHHoe ANS paboTbl B KOMMNEKTe C «[HENp-7» C apXvWBOM

3-ro NoKoneHus.

dopmaTMpoBaHMe apxuBa Mo 3anucCb AaHHOro opmara ocyllecTBAseTcs
0c060li KOMaH/O0W, OTANYHON OT KOMaH/bl (hOpMaTUPOBaHUS MOA 3anucu Apyrux

(hopmaros.

Pa3mep apxuBHOI 3anucu: Rs= 8 6aiT.
dopmaT apXMBHOW 3aMunCK:

CMeLLeHne
0

(o]

faHHble
00beEM CYMMAapHbIN, Llenoe 4nMcno 6e3 3Haka.

Ecnn 6uT 6 GaiiTa (hnaroB ycTaHOB/IEH, TO 00bEM BblpaXeH B
efuHMLax, 3aBUCALLUX OT 3Ha4YeHMa KoagduumeHtav scale ind
13 3arosioBKa apxuBa:

v_scale_ind= 0 - KybomeTpbl

v_scale_ind= 1- gecATble KybomeTpa

v_scale_ind= 2 - coTble Ky6omeTpa

v_scale_ind= 3 TbicAYHble Kyb6oMeTpa (MUTpPbI)

Ecnn 6uT 6 6aiiTa (hnaroB He ycTaHOB/IEH, TO 06bEM BblpaXeH B
nmTpax.

3ape3epBMpoBaHoO

thnaru

KC (gononHeHue cymmbl 6ait go 0ffh)

BaiT dnaros nmeeT hopmar:

ouT
0

1.5
6

onucaHue
«1» - eCNN 3a ONWCbIBAEMbI MEPUOA OTKIOYAIOCh NUTaHUe
3ape3epBUPOBAHO
«1» - 06bem MaclTabmupoBaH B COOTBETCTBUM C KOIDHULMEHTOM
v scale ind.

pasmep
4

(BN

«1» - ecnu 3anncb gaHHbiX (6ainTel 0..3) He 3anonHeHa fAaHHbIMKU (Npubop

He paboTan B COOTBETCTBYHOLW WA Nepuog BpeMeHN)
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M1.1.2.2. PacwumpeHHasa apxmBHasa 3anuchb.

3T0T (hopMaT WCMOMb3yeTCs B pacxojomepax, B KOTOPbIX nepejaya
MHOpMaUMM O pacxofe W3 M3MepUTeNnbHOro 650Ka B apXWBHbIA 610K
MPOM3BOAMTCA Yepe3 OMH UK ABa YaCTOTHbIX BbIX0OAa.

9T0T ¢opmart, B OTAMuMe OT (hopmMata COBMECTMMOCTW, 6onee MNOMHO
peanun3yeT BO3MOXHOCTU apXMBHOr0 6/10Ka 4-ro NoKoneHms. B yacTHOCTH, 3annch
apxmMBa MOXET CcoAepXaTb WH(OPMAaUMIO C [BYX M3MEPUTENbHbIX KaHanioB, a
TaKXe COoXpaHseT BpeMsi paboTbl nMpubopa 3a Mepuoj, K KOTOPOMY OTHOCKTCS
apXunBHas 3anuchb.

PasmMep apxuMBHOW 3anncu: Rs= 64 6anr.
dopmat apxX1BHOW 3anuncu:

CMellleHne [laHHblEe pasmep
0 BpemeHHad MeTKa 3anmncm apxmea 8
8 dnaruv sanucu: 1

6uT 0 - «1» - ecnu 3a Nepmof OTKIOYANOCh NUTaHKe
6uT 1...7 - He ncnonb3syercd (0)

9 O6wmii 06vem, M , nepsblii KaHan, yncno Tuna float 4
13 O6uaa macca, TOHH, NepBbIii KaHan, yncno Tuna float 4
17 Temnepatypa, AecaTbiX °C, NepBblil KaHan, Lenoe 2
19 3apesepsuposaHo (0) 5
24 O6wmnin o6vem, M /yac, BTopoi kaHan, ymcno Tuna float 4
28 O6wan macca, TOHH/4Yac, BTopoi kaHan, uucno tuna float 4
32 Temnepatypa, AecaTbix °C, BTOPOI KaHa, Lienoe 2
34 3apesepsuposaHo (0) 27
61 Bpewmsa pabotel npubopa (cMm. onucaHue). TOMbKO A1 4aCOBOro 2

M CYTOYHOrO apxvmeoB. ApPXMBUPOBAHME BPEMeHU paboThl
peasn3oBaHO B NpoLWIMBKaxX HauyMHas ¢ Bepcun 4.1
63 KC (gononHeHune cymmbl 6ait go 0ffh) 1
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M1.1.2.3. PeXXM CBSA3M apXMBHOI0 U N3MEPUTENbLHOro 6/10KoB Yepe3 Modbus.

B paHHOM pexume paboTatoT pacxofomepbl «[Henp-7» pasHbiX BUAOB, B
KOTOpbIX nepefava MHopmaumy U3 U3MepuTenbHOro 6,0ka B apXmBHbIA 610K
NpPoOn3BOAMTCA NO MNPOTOKO/Y, OCHOBAaHHOMY Ha npoTokone Modbus RTU.

N3mepuTenbHble 6/10KM MMEKT COOCTBEHHbIN MHTepdenc, No3BONAKLWUIA
CUMTbIBATb W3 HUX TeKylne pesynbTaTbl W3MEpPeHU. ApPXUBHbIA 610K
pacxogoMepa MOXET OCHawaTbCA AOMOMHUTENbHLIM UHTEpdericom RS-232 unu
RS-485 ans noAknOYeHUs K U3MepUTeNbHbIM 6/10KaM; Npu 3TOM apXMBHbIA 610K
paboTaeT B pexume Master.

XoTd  ¢opmatr  apXMBHOW  3amMCU  3aBUCUT  OT  MOAK/KOYEHHOrO
N3MepuTeNnbHOro 6110Ka, 3TOT opmaT A0 HEKOTOPOW CTeneHn YHU(UUMPOBAH.
[anee npusefeH o6WMA (hopmaT 3anucu, a ero fgetanMsauns B 3aBUCUMOCTU OT
n3MepuTeNbHOro 6110Ka - B Nogpasgenax AaHHoro pasgena.

Pa3mep apxmBHOM 3anncn: Rs= 64 6aiT.
dopmaT apxX1BHOW 3aMunCK:

CMmeLleHune LaHHble pasmep
0 BpemeHHad MeTKa 3anmncu apxmea 8
8 Homep Tnna namepuTtensHoro 6s0ka 1
9 O6uwuin 06bem, M , uncno Tuna float 4
13 O6uaa macca, TOHH, yncno Tuna float 4
17 Temnepatypa, gecatbix °C, uenoe 2
19 cneum@uyeckre faHHble N3MepPUTENIbHOTO 610Ka 38
57 O6Lwune napaMeTpbl BpeMeHn paboTbl 6
(&4nd apxnBoB AaHHbIX, NoyyYeHHbIX No Modbus)
63 KC (pononHeHne cymmbl 6anT go 0ffh) 1

CTpyKTypa 006LKMX napameTpoB BpeMeHu paboTbl (CM. onucaHue):

CMmelLleHune faHHble pasmep
0 Bpema HC «OTcyTcTBMe cBa3m no Modbus» 2
2 Bpemsa, korga 6bina xota 661 ogHa HC 2
4 Bpewms paboTbl npubopa 2

Homep T"Mna N3IMeEpPUTENbHOIO 6/10Ka MOXeT MPUHNMaTb O4HO U3 3HaYeHWUNA:
Homep Tnna Ha3BaHue Tnna 3mMepuTeNbHOro 6/10Ka
0 JonnepoBckunii n3MepuTenbHbIi 610K
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M1.1.2.3.1. AonnepoBCKN N3MepUTENbHbIN 6/0K.

CTpyKTypa nofs  apxWBHOW  3anucu «cneunpnyeckme  faHHble
N3MEPUTENIBHOIO 6n0Ka» ana AonaepoBCKOro NSMeEPUTENbHOTO 610Ka:
CMmelleHune faHHble pasmep
0 CpefHAsa ckopocTb noToka, M/c, uncno tuna float 4
4 CpefiHWiA ypOBeHb HanosiHeHMs, MM, yucno Tuna float 4
8 CpepgHuii ypoBeHb NOME3HOr0 curHana, MB, uenoe 6e3 3Haka 2
10 CpepgHuii ypoBeHb 06Liero curHana, mB, uenoe 6e3 3Haka 2
12 3apesepsupoBaHo (0) 20
32 MapameTpbl BpemeHn HC gonnepoBCKOro pacxogomepa 6

CTpyKTypa napaMeTpoB BPEMEHW HELWTaTHbIX CUTYyaLWid [ONJepoBCKOro

cMeLleHune JaHHble
0 Bpemsa HC «Cnnwkom 601bLIOIA YPOBEHb CUTHaNa»
2 Bpems HC «HewTaTtHaa cuTyaumns no garynkam»
4 Bpemsa HC «HW3KuWIA curHan unm Hynesoi noTOK»
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M1.1.3. CTpYKTYpbl faHHbIX, UCNONb3YHOLLNECA B apXUBe.

B 3Tom pa3gene onucaHbl HEKOTOPble CTPYKTYpPbl [aHHbIX, KOTOpble
MPUMEHSAOTCS B OCHOBHOM apxuse npubopos ‘AHenp-7’.

M1.1.3.1. BpeMeHHasa MeTKa 3anucu apxuea.

BpeMeHHas MeTKa NPUMEHSETCS B apXMBHbIX 3anncsax 60/bLUHCTBA TUTMOB
Ans 0603HaYeHNs BPEMEHU, KOTAa AaHHas apXuBHas 3anuck Gbina chopMupoBaHa.
CTpyKTypa BPeMEHHOW MeTK/ 3anncy JaHHbIX apXmBa:

CMeLleHune LaHHble pasmep

0 3apesepsupoBaHo (0) 3

3 MWHYTa (ynakoBaHHbIi BCD) 1

4 yac (ynakoBaHHbIii BCD) 1

5 But 0.5: geHb (ynakoBaHHbIi BCD) 1
BuT 6.7 : He ncrnosnb3yertca

6 But 0.4 : mecsay (ynakoBaHHbIi BCD) 1
but 5.7 . He ucnonb3yetcsa

7 HoMep roga (rop-1972) 1

Ecnn pata/BpemMs BpPEeMEHHOW MeTKM He paBHbl Aate/BpeMeHn U©3
COOTBETCTBYIOLLEr0 AeCKpunTOopa (hainna, OHM MOTyT OTHOCUTLCA K NpeablayLemy
UMKy 3anonHeHusa (anna (Korga pgeckpunTtop (paina 6bin apyroin). [daHHas
3aMnCb  MOXET OblTb  MHTEpnpeTMpoBaHa MPUKIaLHOMW nporpammon  Kak
«ycTapeBLlas» (faHHble He BOCNPUHMMAIOTCS).
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I11.1.3.2. Bpemsi padoThl npudopa B onpeaeIeHHOM COCTOSITHUH.

B HekoTopbie apXWBHI 3aMMCHIBACTCS BPEMsS HAXOXKICHUA MPUOOpa B TOM
WM MTHOM COCTOSIHWH 32 MHTEPBAJI apXHUBAIlUH (MUHYTY, 9ac, CyTKH).

B wactHOCTH, B apXWB MOXET 3aHOCHTBHCSA BpeMs padoThl (HapaOOTKH) 3a
JAHHBIA TIEPHOJT BPEMEHH, a TAKXKe BPEeMs HaJIMUMs PA3HOTO BUAQ HEIITATHBIX W
ABApUMHBIX CUTYallUH.

Bpemss xpanutcs B Bujae 1enoro 16-pa3psaHoro umciia 0€3 3Haka.
JINCKpETHOCTh BPEMEHU COCTaBjigeT 2 cekyHabl. Hampumep, uyucno 1234
(mecaTuuHoe) o3HauaeT 2468 cekyH.

ApXUBUPOBAHUE BPEMEHHU PadOThl PEAIM30BAHO B MPOIIMBKAX HAUMHAS C
Bepeun 4.1,
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M1.2. CTpyKTypa apxXxmBa HEW TaTHbIX COOGbITUNA.

4096 6aunT flash-namsaTv oTBOAMTCS NOA apXUB HeLTATHbIX COObITUIR. Aapec
Hayana apxuBa yKasaH 3[ecb. APXVUB COAEPXMUT MH(pOPMaLUo 0 nocnegHux 256
HelTaTHbIX CO6bITUAX; KaXAoe HOBOE HewTaTHOe CcoOblTMe 3aTupaeT camoe
cTapoe.

M1.2.1. ®opmar 3anmucu apxmBa HewW TaTHbIX COObITUNA.

Pa3mep 3anmcy apxmBa HeWTaTHbIX COObITUIA: 16 GailT
dopmart 3anncu apxmea HewTaTHbIX COObITUN:

CMeLleHune LaHHble pasmep
0 TUM HELWTaTHOro cobbITus 1
1 MUHYTbI (ynakoBaHHbIi BCD) 1
2 yac (ynakoBaHHbIi BCD) 1
3 But 0.5: geHb (ynakoBaHHbIli BCD) 1

BuT 6.7 : He ncnosnb3yerca
4 But 0.4 : mecay (ynakoBaHHbIi BCD) 1
but 5.7 : He ucnonb3yetca
5 HoMep roja (roa-1972) 1
6 [on. nnhopmauus, 3aBmcalLas OT TUMNa HELWTATHOro CoobITUS 7
13 3apesepsuposaHo (0) 2
15 KC (pononHeHne cymmbl 6anT go 0ffh) 1

B0O3MOXHbI Cneaytow e TUMbl HeLTaTHbIX COObITUIA:

Twn HewTaTHOro OnwucaHune
cob6bITNA
0 BknouyeHne nnm nepesarpyska npmoopa
4 KoppeKTupoBKa BpeMeHU
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M1.2.1.1. CobbiTE ‘BKNOYEHME NN Nepe3arpyska npubopa’.

[laHHOEe CO6bITME 3aHOCUTCS B apXMB HELWTaTHbIX CO6LITUA NPU KaXaoMm
BKMIOUYEHUM WU nepe3arpyske npubopa. B KauyecTBe BPeMeHW HELITATHOIO
COObITMS YyKa3blBaeTCA Bpemsi BKAOUYeHUs (3arpysku) npubopa. Takxke fon.

NH{OopMaLma:
cMeLLeHune [laHHble pasmep
6 Bpems BbIKNHOUEHUS Npubopa MUHYTbI 1
7 (nocnefHee BpeMs 3anomMuMHaHua yac 1
8 TEKYLMX 3HA4YeHNI) [eHb (6UuT 0.5) 1
9 mecsy, (but 0.4) 1
10 Homep ropa (rog-1972) 1
11 Kof npuynHbl nepesarpysku 1
12 3apesepsupoBaHo (0) 1

Kofabl NpuYnHbl Nepesarpysku:
0 nojada MUTaHMA Ha BbIK/OUYEHHbIA NpnM6op (BKNKOYEHUE)

1 HecTabuIbHOCTb HanNpPsXXeHUs NUTaHus

2 annapaTHbIli nepesanyck (RESET)

3 NporpamMMHbIi Mepesanyck

4 OLINGKa KOH(hMrypauum npoteccopa

5 HM3Koe HanpsxeHne "+12B" (ALARM)

6 nepesanyck no CTOpoXXesBoMmy Talimepy (3aBucaHue)
100 HepacrnosHaHHasa npuymHa

M1.2.1.2. Cob6bITNE ‘KOPPEKTUPOBKA BPEMEHMN’.

[laHHOe CO6bITUE 3aHOCUTCS B apXMB HELUTATHbIX COGbITUIA MPU YCTaHOBKe
BPEMEHW B MPUGOPE COOTBETCTBYHOLLEN KOMaHAOW. 3anucb COAEPXWUT gon.
MH(OPMALIMIO - HOBYIO ATy U BPeMSs:

CMeLleHune LaHHble pasmep
6 HoBas gata v Bpems MUHYTbI 1
7 yac 1
8 AeHb (6ut 0.5) 1
9 mecsy, (but 0.4) 1
10 Homep roja (roa-1972) 1
1 3apesepsupoBaHo (0) 2
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M1.3. Mpoyune faHHble B afJpeCHOM NPOCTpPaHCTBE.

B aapecHOM MpOCTPaHCTBE apXMBHOW NamMsTWM COAEPXMWUTCS HeKoTopas
nHopMmauns o npubope, pPasNUuYHbIe 3HAYEHUS U MapaMeTpsbl,

BK/OYEHbI B CTPYKTYPY apXxuBa.

[lanee npuBeaeH nepeyeHb TaKMX [aHHbIX ANs apXMBHOro 610Ka «[Henp-
7». Ans N3MepuTeNbHbIX GNOKOB C (DYHKLME apXMBa HEKOTOPbIE U3 3TUX [aHHbIX

MOTYT OTCYTCTBOBaTb.

agpec
16 (10h)

17 (11h)
18 (12h)
19 (13h)
20 (14h)
24 (18h)
25 (19h)
26 (1ah)
28 (1ch)
31 (1fh)
32 (20h)
64 (40h)

65 (41h)
66 (42h)

67 (43h)

JaHHble
Homep nocnegHei 3annucy apxuBa HeWTATHbIX COObITUN
Bepcusa npowunskn (major version)

Moasepcusa npownskm (minor version)

bykBa Bepcumn (0= HeT BykBbl, 1= ‘a’,2="b’, ...)

KoHTponbHasa cymma npowmnsku (flash-namaTu nporpammel)

KonnmyecTBo M3MepPUTENbHBIX KaHaN0B

Homep (agpec) npubopa B cetn Modbus
3apesepBnpoBaHoO

CepuitHbili HOMep npubopa

KC cepwuiiHoro Homepa (gononHeHue cyMmmbl 6ainT go 0ffh)
Afpec apxmBa HelTaTHbIX COObITUI

CUeTUMK N3MeHeHWNA AecKpnnTopoB (hai0B MUHYTHOTO
apxusa

KC cueTuuka no agpecy 40h

CUeTuYMK U3MEHEHWNIA AeCKPUNTOPOB (haiifioB 4aCoOBOro U
CYTOYHOr0 apXx1BoB

KC cuetumnka no agpecy 42h
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MpunoxeHune 2. OcobeHHoOCTN peanuszaumm Modbus RTU.

1. OTnnuna ot cTaHjapTa.

MpoTokon obmeHa, peann3oBaHHbIA B nNpubopax «[Henp-7», COBMECTUM CO
CTaHAapTHbIM NpoTokonom Modbus RTU B ToM cmbIcnie, 4TO Npuoéopbl «Henp-7»
MOryT O6eCKOH(NNKTHO paboTaTb B ceTn Modbus RTU. OpfHako, CTpyKTypa
6onbLIei YacTn NakeToB He COOTBETCTBYeET cneyudukaymm Modbus RTU.

B uactHoctu, B Modbus RTU 3anpocbl ¢ kogamu 03h (4TeHue rpynnol
permctpoB) u 10h wuMelOT oOnNpefeneHHy BHYTPEHHKOK  CTPYKTYpy M
npegHasHayeHbl [ANA CUYMTbIBaHMA W 3anncu  16-paspafHblX «pernctpos». B
NPOTOKO/Ee «[Henp-7» 3anpocbl C 3TUMU KoAamMu npefHasHayeHbl Ana 4YTeHus U
3aMUCU  pasINYHbIX  CTPYKTYP [AaHHbIX, He TMPUBEAEHHbIX K KOHUenuuu
«PerncTpoB».

VicknoyeHMe coCTaBnAOT HECKONbKO PerucTpoB C [aHHbIMKW O TeKyLllem
pacxofe, obpalieHne K KOTOpPbIM NOMHOCTbIO cooTBeTCcTBYET Modbus RTU.

2. Kogbl owmnbok Modbus.
Kogbl ownbOK npy 0TBETE Ha 3anpocbl YTEHUA 1 3aNUCU MOTYT NPUHMUMATb
cnepytoLime 3HaYeHus:
1- Hen3BeCTHbIM Kof 3anpoca (PyHKLUum)
2 - HEN3BeCTHbIN KOA AaHHbIX
3 - owwmnbKa B nNosne JaHHbIX 3anpoca
6 - NpU6OpP 3aHAT N HE MOXET OTBETUTL Ha 3anpoc

3. Taim-ayThbl nepegayn AaHHbIX B pa3HbIX pexunmax.

OKOHYaHMe nepefayn rMaketa fAaHHbIX B npoTokone Modbus 3agaertcs
nay3on (MHTepBanoM TULLWHBLI) HEKOTOPOW AnuTenbHOCTU. Mo cTtaHaapTy Modbus
RTU, gavMTenbHOCTb May3bl 3afaeTcsd Kak ANUTeNbHOCTb Nepefayn 3.5 CMMBOJIOB
(6anT). B npubopax «[AHenp-7» yCTaHOB/MEHbI OT/IMYHbIE OT CTaHAAPTHbLIX MNays3bl,
BE/IMUYMHbI KOTOPbIX CBefAEHbl B Tabnuuy:

Pexxnum cBasun ONnTenbHOCTb MHTEpBana
TULLWHbI, MCEK
600 6uTt/c (RS-232, RS-485) 100
1200 6ut/c (RS-232, RS-485) 50
2400 6uT/c (RS-232, RS-485) 25
4800 6uTt/c (RS-232, RS-485) 20
9600 6uT/c (RS-232, RS-485) 15
19200 6ut/c (RS-232, RS-485) 10
57600 6ut/c (RS-232, RS-485) 10
9600 6uTt/c (GSM) 0/5000
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4. W npokoBeLlaTebHble 3aNpoChl.

B oTtnnume ot crtaHgapta Modbus, B npubopax «[Henp-7» HeT pexuma
LUMPOKOBeLaTe/IbHbIX 3anpocoB (C Hy/neBbIM nosem agpeca). Agpec “0” HUYEM He
BbleNaeTcsa cpefn npoYnx aapecos.

5. ®dnar yCKOpeHHOro oobmeHa.

Mpotokon Modbus TpebyeT, uToObl KOHeL, nakeTa nepefaBaeMbiX AaHHbIX
onpeaensncsa no oTCyTCTBMIO Mepefayn AaHHbIX B TEYEHME HEKOTOPOro BPEMEHMN.
YcTaHOBKa (bnara YCKOPEHHOro 0O6MeHa B 3aro/loBKe apxuBa Mpu MNOMOLLK
KOMaH/bl 3anMcy HacTPOEK MO3BO/SET YCKOPUTb OOMEH AaHHbIMK 3a CYeT TOro,
4YTO NPUGOP He BbDKMAAET 3TUX May3; CKONbKO 6aliT cnefyeT NPUHATL, onpeaenseT
ncxods M3 Tmna 3anpoca (3anpoc 4teHnsa 8 6aiT, 3anpoc 3anucu N+9 6anT).

PYHKLMA YCKOPEHHOro 06MeHa peanv3oBaHa TOMbKO B apXUMBHOM 6/10Ke K
He peann3oBaHa B M3MePUTENbHbIX 60Kax.
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Hpunoxkenue 3. PopMaThl DJEeMEHTAPHBIX JAHHBIX.

B oatom pasmene mnpuBenaeHsl (GopMaThl  AJIEMEHTAPHBIX  JTAHHBIX,
UCIIOIb3YEMbI€ B MPOTOKOJIaX 0OMEHA U CTPYKTYPax JAHHbIX apXHWBa.

- MHOroOalWTHbIC YHMCla JIFOOBIX THUIIOB MEPENAIOTCSA, HAUMHAA C MJIAJIIIETO
Oaiita (popmar «little endiany).

- yucna tuna float nmpeacTaBisroT co00N BELIECTBEHHBIE YMCIa OJMHAPHOM
tounoctu (32 6ur) B ctannapte IEEE-754.

- Oopmar «ynaxkoBanHblii BCD» (binary coded decimal), nBowmuno-
necaTuuHbd  ¢opmar. bait B 3TOM opMare MNPEACTABIAECT UYHCIO B
nranazone 0...99 Ttak, 4yTOo B MJAAIIAX YETHIPpEX OWTax pacmojaraercs
MJIaAImIas aecaTuyHas nudpa B JABOWYHOM KOJE, a B CTApPIIUX UYETHIPEX
ourtax — crapimas aecaTuuHas mudpa.

- KC (xonTponsnas cymma). [Ipocrefimas ogqnobalTHas KOHTPOJIbHAS CyMMa
— TaKoe 3HA4YEHHE, YTO CymMMa Bcex OaiT O6moka mannbiX (Bkimouas KC) mo
moayito 256, pasua Offh.

- HOMep roja MpeJCTaBIsIeTCss OJHOO0AUTHBIM unciioM. [Ipyu 3TOM peasibHbIH
Homep roma (ot Poxaectea XpuctoBa) pacCUMTHIBACTCS  IMyTEM
MpuOaBJICHUS K 3TOMY uucily KOHCTaHThl 1972. Takum o6pazom, roa 1972
oboznagaetrcs uyuciaom 0, rog 2011 — uwmcmom 39 u T.a. OroT opmar
no3BOJIsIET 0003HayYaTh rofa ot 1972 no 2227 BKIIOUUTENBHO.
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Hpunoxenne 4. Aaroputm pacuera CRC-16.

B mporokosie Modbus RTU B kauecTBe KOHTPOIBHOW CyMMBI IPUMEHSETCS
anroputM CRC-16. B nmocnennue napa Gaiita makera JiuHbl N OaiiT 3amuchIiBacTCA
pe3ynbpTar TpUMEHEHUs anroputMa K mepBbiM (N-2) Oalitam makera. Jlms
MPOBEPKH KOHTPOJIbHON CymMMbl MOKHO Bbiunciate CRC ot Bcero makera B N
0alT: pe3ysbTaT J0JHKEH OBITH PaBEH HYIIIO.

Hwuxe npuseneHa peanusaius aaroputMa Ha si3bike « Cuy.

typedef ushort ModbusCrc;// ushort — 2 Gaiita

typedef union {
ushort w;
struct{
uchar hi; // ana «big endian». s «little endian» HysxHO momeHATs MecTamu hi 1 1o
uchar lo;
}b;
uchar bs[2];
} Bytes;

static ModbusCrc modbusCalcCrc(const void *buf, ushort length)

{

uchar *arr = (uchar *)buf;
Bytes crc;

crc.w = Oxffft;

while(length--){
char i
bool odd;

crc.b.lo "= *arr++;
for(i = 0; 1< 8; i++){
odd = crc.w & 0x01;
cre.w >>=1;
if(odd)
crc.w = 0xa001;

}

return (ModbusCrc)cre.w;
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MpunoxeHne 5. ctopms M3MEHEHUW AOKYMeEHTA.

- Bepcua 5.0. Monb 2011 T.
ba3oBasa Bepcusa

- Bepcua 5.1. Asryct 2011 r.

B onucaHum 3arofioBka apxuea [fgobaBneHoO onucaHue MacwTabHOro
KoaguumeHTta v scale ind.PaHblle 3TO 3Ha4YeHue 6bI1I0 PUKCMPOBAHO U ObINO
paBHO TpeM. lNopaep>kKa aToro KosppuuyneHTa BBefeHa B NpoOLWNBKY, Ha4YNHasA
c Bepcum 4.1f n nporpammy ans paboTbl C apXMBOM, HaunHas ¢ Bepcun 4.1e.

- Bepcua 5.2. Aekabpb 2011 .

[lo6aBneHbl OnuMcaHMA KOMaHf Ans 4vTeHus/3anucy napameTpoB YnpaB/ieHUs
GPRS-mogemom. KomaHAbl NOALEPXWBAtOTCA B MPOLIMBKaxX, HayMHasa C
Bepcun 4.1h.

- Bepcua 5.3. Nwonb 2013 T.

B komaHay 3anucu HacTpoek (70c8” po6aBneHbl (narv  BK/IKOUYEHUS
NHAMKaLUKM agpeca 1 CKOPOCTM 1 BNOKMPOBKU N3MEHEHMA afpeca U CKOPOCTH.
[ob6aBneHa kKomaHa 4TeHnsa HacTpoek (70c8h).

M3MeHeHMs nogaep>XmMBaroTCcA NpowmMBKamMmm, HaumMHasa ¢ sepcum 4.1p.

- Bepcua 5.4. Man 2015 .

B peanusaymto BbluncneHms CRC-16 pob6aBneH KOMMeHTapuii OTHOCUTENIbHO
«big endian» un «little endian».

B TekcTe pasgena 2.4.2 ncnpasnieH Kog KomaHabl - 00b8h.

YpaneHol pasgensl 4 u 5 - npoTokonbl o6bmeHa ¢ npubopamu, CepuitHbIN
BbIMYCK KOTOPbIX HE Obl/1 HaNaXEH.

YpaneHbl onucaHnsa apXmBHbIX 3anunceit 3TUX He BbIMyLWEeHHbIX NPUOOPOB.
[lo6aBneHbl OroBOPKM O HEMOJIHOM COOTBeTCTBUM cheundukauum Modbus
RTU.

B pasgen «[eckpuntopbl aiifioB» [06aBNEHO onucaHue paboTbl C
CYeTUMKaMM U3MEHEHUA AEeCKPUNTOPOB (hainoB NS MUHMMU3ALMK Tpaduka.

Mo Bonpocam npoaax v NOAAEPXKKH:
Actana: +7(7172)727-132 ApxaHrenbsck: (8182)63-90-72 Benropop;: (4722)40-23-64 BpsHck: (4832)59-03-52
BnagusocTok: (423)249-28-31 Bonrorpaa: (844)278-03-48 Bonorga: (8172)26-41-59 BopoHex: (473)204-51-73
EkatepuHOypr: (343)384-55-89 VBaHoBO: (4932)77-34-06 WxeBck: (3412)26-03-58 KasaHb: (843)206-01-48
KanvnuHrpapa: (4012)72-03-81 Kanyra: (4842)92-23-67 KemepoBo: (3842)65-04-62 Kupos: (8332)68-02-04
KpacHopgap: (861)203-40-90 KpacHosipck: (391)204-63-61 Kypck: (4712)77-13-04 Jluneuk: (4742)52-20-81
MarnuToropck: (3519)55-03-13 MockBa (495)268-04-70 MypmaHck: (8152)59-64-93 HabepexHble YenHbl: (8552)20-53-41
HwxHuin Hosropoga: (831)429-08-12 Hosoky3Heuk: (3843)20-46-81 HoBocubupck: (383)227-86-73 Open: (4862)44-53-42
OpeHO6ypr: (3532)37-68-04 lNMeH3a: (8412)22-31-16 MNepmb: (342)205-81-47 PocToB-Ha-[doHy: (863)308-18-15
PssaHb: (4912)46-61-64 Camapa: (846)206-03-16 CaHkT-lNeTepbypr: (812)309-46-40 CapaTtoB: (845)249-38-78
CwmoneHck: (4812)29-41-54 Couu: (862)225-72-31 Ctasponons: (8652)20-65-13 Teepb: (4822)63-31-35
Tomck: (3822)98-41-53 Tyna: (4872)74-02-29 TiomeHb: (3452)66-21-18 YnbaHoBck: (8422)24-23-59 Yda (347)229-48-12
YensbuHck: (351)202-03-61 Yepenoseu: (8202)49-02-64 Apocnasnb: (4852) 69-52-93
EovHeii appec: dpr@nt-rt.ru

www.dnepr.nt-rt.ru
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