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O yeM ITOT TOKYMEHT.

[IpuGopsl ¢upmel «JlHenp» ocHamawTcss HTUGPOBBIMU HHTEpdercamu,
MO3BOJISIONIUMU TTOJIB30BATENI0 CHUMATh C TPHOOPOB HH(POPMAIIHUIO O PE3YIbTaTax
W3MEPEHUS, HEIITATHBIX CUTYAIUsAX, PA3IMYHYIO0 BCIIOMOTATENbHYIO U CIY>KEOHYIO
unpopmarmio. Hekoropeie mnpubopbl 007a7af0T BO3MOKHOCTBIO HAKAIIMBATh
aApXWBHBIC JTAHHBIC B DHEPTOHE3aBUCUMOM MaMSTH; 3TU JTAaHHBIE TaK)KE JOCTYITHBI
JUTSI CAUTHIBAHUA.

B sToM moxymeHTEe ommMcaHbI MPEAOCTABIIEMbIEC PA3IMYHBIMHU MIPUOOpAMU
«/Inerrp» wHTEp(deEWcH mMepegadyn MaHHBIX W TPHUBEACHBI YHUDUIIMPOBAHHBIC
MPOTOKOJIBI 0OMEHA ¢ TPUOOpaMu J1Jig 0OECIIeUEHHUsI T0CTYIA K IaHHBIM.

B 3TOoM noKyMeHTe He oONMHMCAHBI CpEJCTBA IpUEMa/Tiepesaud JTaHHBIX
npubopoB «JlHemp», eca OHUM HE UMEIOT OTHOIIEHUS K OIMHUCHIBACMBIM
npoTokogamM oOMeHa. B wacTHOCTH, 3a paMKaMU pPacCMOTPEHHUs OCTAIMCh
BO3MOKHOCTH KONHUPOBaHUS JaHHBIX C AapXUBHBIX OJOKOB Ha «(QIICHIKYY,
ocobeHHOCTH HacTporikn GSM-MoJEeMOB, aHAIOTOBbIE MHTEP(EHCH (TOKOBBIA U
YaCTOTHBIN BBIXOJIBI).

I[.]'Iﬂ KOI'O NPECAHAZHAYECH 3TOT TIOKVMCHT.

JIns mostydeHus TaHHBIX OT MPUOOPOB MOXKHO MCIIOJIB30BaTh MPOrPaMMHOE
obecrnieueHue, OecruiaTHO mocrtaBiasieMoe Gupmont «JlHernp». OpHako B psje
CIydaeB y IIOJIb30BaTeNIsi BO3HHUKAET HEOOXOIUMOCTH Pa3pabOTKH COOCTBEHHBIX
IIPOTPaMMHBIX WJIM allapaTHBIX CPEACTB, UMEIOIINX BO3MOKHOCTh OCYIIICCTBIISATh
nH()OPMAITMOHHOE B3aWMOJICHCTBHAE C WCIIOJIHUTEIBHBIMU YCTPOWCTBAMH, B TOM
gucie ¢ mnpubopamu «JlHempy». Takke MOXKeT TOTPeOOBATHCS NPUMEHEHUE
cTaHaapTHbeIX cucteM aucneryepuszanuu (SCADA-cucrem).

Jlns obecnieyeHus: TaKWX BO3MOXKHOCTEH HEOOXOJIUM MPOTOKOJ OOMEHa
JTAHHBIMH, OITUCAHHBIN B 3TOM JJOKYMEHTE.
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1. O01asg opragmsanus ¢cBA3u ¢ npuoopamu «/{Henp-7».

Crauuonapssie npubopbl «JlHEmp» HMMEIT MUPOKYI0 HOMEHKJIATypy U
MOTYT TIOCTABJISITHCS B Pa3IMYHON KOMIUIEKTAllMUA. B KOMIUJIEKT MOCTaBIsSEMOTO
000pyI0BaHUsI MOTYT BXOJIUTH pa3Hble OJOKH, uMeronue MudpoBoil nHTepdeic
npueMa/mepenadn JaHHbIX. K TakuM G110KaM OTHOCSITCS:

- u3MepuTenbHbIe 010K «JlHemnp-7»
- apxuBHbIU OJI0K «/lHEnp-7»
- TETUIOBBIYHUCIUTEIH

HN3mepurenbHbie 0J10KU «/IHenp-7». B kaxaplii KOMILIEKT IOCTaBJISIEMOTO
bupmoit «JlHenp» 000pyOBaHUS BXOJUT KaK MUHUMYM OJUH WU3MEPHUTEIbHBIN
ook «Jlmemp-7». OTO OCHOBHON OJIOK, KOTOPBIM BBIMNOJIHSACT H3MEPECHUSI.
W3meputenbHbIil OJI0K, Kak MpaBUiIo, UMeeT HUHTep(elc CBSI3U, MO3BOJISIOIINN
BBINIOJIHATh HACTPOMKY OJIOKa M CUYUTHIBaTh pe3yibTaThl u3MepeHuil. dupma
«/lnerp» BbIMYyCKaeT M3MEPUTENbHbIE OJIOKH C Pa3HbIMHU MPUHIUIIAMU JIEUCTBHUS;
3T OJIOKM HWMEIOT pa3iudyHble HAOOpHl HACTPOCK W Pe3yibTaThl HM3MEPEHUI;
COOTBETCTBEHHO, MPOTOKOJIBI OOMEHAa y HUX PA3IM4HbI (XOTS U cX0xku). B aToM
JIOKyMEHTE OMUCAHBI MTPOTOKOJIbI OOMEHA JJI1 HECKOIBKUX BUJIOB M3MEPUTEITHHBIX
OJIOKOB.

ApxuBHbIil 0J0K «/[Henmp-7». ApxuBHBI OJOK MOCTaBISETCS B COCTaBe
OJioka muTaHus nMpuOopoB «JlHemp-7» B KayecTBE OMIMU (32 JOMOJHUTEIbHYIO
mwiary). OH OpUHUMAeT JaHHbIE OT W3MEPUTEIHLHOTO OJOKa M BBINOJHSAET MX
apXHUBALMIO B DHEPrOHE3aBUCHUMON MaMATU. B 3TOM NOKyMEHTE OmMCaH MPOTOKOJI
oOMeHa JUIsl yIpaBi€HUS apXWBHBIM OJIOKOM, B TOM YHUCJE JUIsl CUMTHIBAHUS
apxuBoB. HexkoTopbie u3MepuTelbHbie OJJOKM UMEIOT BCTPOCHHBIN apXUB; B TaKUX
U3MEPUTEIBHBIX OJIOKaX TaKXKE peain30BaH MPOTOKOJ OOMEHA apXMBHOTO OJoKa
(TTOJTHOCTBHIO MJIM YaCTHUYHO).

TenaoBbluucaurean (B uyactHocTH, «BKT-5» u «BKT-7» dupmsl
«Termoxomy») dbupmoit «/Inernp» He mpousBoasTcs. OHM UMEIOT CBOM MPOTOKOJIBI
oOMeHa, KOTOpPbIE B IAaHHOM JJOKYMEHTE HE OIUCHIBAIOTCS.



1.1. CTpyKTYpa CTEKA NPOTOKOJOB 00MEHA.

ITpn mepenaye AaHHBIX MCHOJB3YETCS MEpApPXHsl MPOTOKOJIOB, KAXKIBIM M3
KOTOPBIX (KpoMe (pU3UUecKoro) onupaeTcs Ha MPOTOKOJIbI 00Jee HU3KOTO YPOBHSI.
Dta vepapxusi Ha3bIBAE€TCA CTEKOM MPOTOKOJIO0B. J[Ji1 cuCTeMbl CBSI3U MPUOOPOB
«duenp-7» cnenuuuupyroTcs ClIeIyIolue YPOBHU CTEKA:

- ¢usuyeckmii__ypoBenb. Ormpejenser cpeay Mepenadyd JaHHBIX
(onmexkTpuyeckuid  kaOenb  ONpENEeNeHHOro  BUAQ,  paJvoKaHal
ONpeAeNeHHOW YacTOThl W T.I.), a TakKke CHocod KOIUpOBaHUs
nBOMYHBIX UG «0» u «1» mpu nepenaye.

- JIOTMYEeCKHii MPOTOKOJ HU3KOI0 YPoBHs. Oripeaenser MeTo nepeaadu
rpynmn OUT JaHHBIX uepe3 Qu3nueckuil kaHain. Ha sTtom ypoBHE
OTCYTCTBYET MH(pOpPMAIHUS O CTPYKTYpE NepeIaBaeMbIX JTaHHBIX.

- JIOTMYECKWH _NPOTOKOJ _BbICOKOr0 ypoBHfA. Omnpenenser MeToj
nepesayd  HeoOXOIUMOW  CTPYKTypHpoBaHHOW wuHpopmammu. s
CJIOHBIX CHCTEM IEpeJayu JaHHbIX 3TOT YPOBEHb MOXET pa30OMBaThCS
Ha HECKOJIbKO noaypoBHei (Hanpumep, HTTP/TCP/IP).

OCHOBHBIM COJIEpKAHUEM ITOTO JOKYMEHTA SIBJISIETCS OMHMCAHHME MPOTOKOJIa

BbIcOKOTO YpoBHS (Modbus RTU), peanuzoBannoro B nmpubdopax «J{uemp-7».

Hwxke onmcana oOm@as CTpykTypa CTeKa MCHOJIb3YEMbIX MPOTOKOJIOB

oOMeHa.

1.1.1. ®u3snyecKknidi ypOBEHb.

Jlns mepenayum JaHHBIX B COOTBETCTBMU C OINKUCAHHBIMM B JAHHOM
JOKYMEHTE TIPOTOKOJAaMH MOTYT HCIIOJIb30BaThCA Clenylomme (Qusndeckue
UHTEP(ENCHI:

- RS-232. Uurepdeiic umeercss Kak y apXuUBHBIX OJIOKOB, TaKk U Yy
U3MEPUTEIbHBIX 0JIOKOB. DTOT HHTEP(ENC MO3BOJSAET COEAUHUTH TOJIBKO
JIBa YCTpoOWcTBa (CBS3b «TOYKA-TOUKA»). MakcumanbHas JJIMHA JUHUU
cBs3u — 15 MeTpoB.

- RS-485. Untepdeiic ycraHaBIuBaeTCs B apXUBHOM OJIOKE KaK OTMITUS
(32 JOMOJNHUTENbHYIO IJ1aTy). MOXKeT yCTaHaBIMBAThCA TaKXkKe B
U3MEpUTEIbHBIX  OJIOKaX, €eclad B HUX [PEAyCMOTpEHa  Takas
BO3MOXXHOCTh. MHTepdeiic mo3BojsseT OOBEIUHUTH B CE€Th J0 32
YCTPOMCTB, MOAKIIOYUB MX K OOIIEH MBYXMPOBOIHOW IIMHE Tepeaadyu
JaHHBIX. MakcumanbHasi cyMMapHas aiauHa mwuHbl — 1300 meTpoB.

Morytr  uCnonp30BaThCs  pa3HOOOpa3Hble  MPHUCIOCOOJCHHS IS
npeoOpazoBanus uHtepdeiicoB, Hanpumep, npeodpazopatenun «USB—RS-232» u
«USB-RS-485», GSM-monembr ¢ untepdeiicom RS-232 B pexume nepenauu
JaHHBIX U T.I. B 3TOM JOKyMEHTE OCOOEHHOCTH MPUMEHEHHUS TaKUX YCTPOWCTB
paccMaTpHUBAIOTCA, TOJIBKO €CIIM OHU UMEIOT OTHOLIEHUE K TPOTOKOIY OOMEeHa.



1.1.2. Jlornyeckuii NpOTOKOJ HU3KOI0 VPOBHS.

B kauectBe 0a30BOro (HHU3KOYPOBHEBOTO) IPOTOKOJIA HCIOJIB3YETCS
npoTokod RS-232 co crnenyrommuMu napameTpamu:
ckopocTh oomena: 600, 1200, 2400, 4800, 9600, 19200 v 57600 6ut/c
KOJIMYECTBO OUT TaHHBIX: 8
OUT KOHTPOJISI YETHOCTH: HET
KOJIM4YECTBO CcTOM-0UT: 1

1.1.3. Jlornyeckuii npoTokoJ BbICOKOro ypoBHS (Modbus RTU).

W B u3MepuTeNbHbIX 0J0KaX, 1 B apXUBHOM OJIOKE MCIOJIb3YETCS TPOTOKOI
oOMeHa JaHHBIMU, OCHOBAaHHBIM Ha cTranmapTHoM npotokosie Modbus RTU. Kak
apXuBHbIE OJIOKM, TaK W HM3MEpUTENbHbIE OJIOKH, pPabOTalOT MO MPOTOKOIY B
nogunHeHHOM (slave) pexume. Muunmaropom oOMena (master) BbICTyIHaer
KOMITBbIOTEP (MJIM IPYTOe yCTPOMCTBO MOJIB30BATENS); KPOME TOTO, apXUBHBIN OJI0K
MOXKET BBICTYIATh Kak master 1o OTHOIICHUIO K M3MEpUTEIbHOMY OJOKy (s
ATOTO apXUBHBINA OJIOK 00OpPYAYyeTCsS AOMOTHUTENIbHBIM HHTepdeiicom RS-232 nnu
RS-485).

[Iporokon Modbus RTU umeer cereByro aapecanuto ycrpouct. Kaxmoe
slave-yctpolictBo B cetu umeeT Homep (azapec) ot 0 10 99 u 3agaHHYyI0 CKOPOCTH
obmena. Jlns xoppekTHoit paboTel cetn Modbus RTU nHeoOxoammo, 4ToOBI Bce
slave-ycTpoiicTBa uMenu pazHble apeca U OJIMHAKOBYIO CKOPOCTh OOMEHa.

B apxuBHOM 0JI0KE €CThb BO3MOXXHOCTh YCTAHaBJIMBATH aJIpeC U CKOPOCTh
oOMeHa ¢ KJIaBHATyphbl, YTO IMO3BOJISIET OOBEIUHSITh apXUBHBIE OJIOKH B CE€Th. Y
U3MeEPUTEJbHBIX 0JOKOB aJpec U CKOPOCTh (PUKCHPOBAHHBbIE: ajapec= 2,
ckopoctb= 19200 OuT/cek, clenoBaTelbHO, OOBEIUHEHHE HX B CETh HE
IPEAYCMOTPEHO.

B coorBerctBuu ¢ npotokosiom Modbus RTU, npu oTCyTCTBUM aKTUBHOCTH
B JIMHUU CBSI3U Bce slave-ycTpolicTBa HaXxoIATCsl B PEXUME OXKHIAHUS 3ampoca.
Korpma kommbroTep HauMHAET Iiepenady Kajapa 3ampoca, Bce slave-ycrtpoiicTsa
NPUHUMAIOT KaJip 0 KOHIIA, 3aTEM TO U3 HUX, aJpEC KOTOPOro yKa3aH B 3ampoce,
dbopmupyet u nepegaet oTBer. [I[pr3HakoM KOHIIA KaJpa CIY>KUT nay3a (MHTepBal
TUIITUHBI) ONPEACIICHHON IMTEIBHOCTH (CM. MpuiokeHue). Takum oOpazom,
peam3yeTcsl MOMYyAYIJICKCHBIA peXUM OOMEHa, 4TO IMO3BOJSET HAa (PU3HUECKOM
ypOBHE NpuMeHsATh uurepderic RS-485.




1.2. O6muii dopmar 3arpocoB 00OMeHA.

B sTOM paznene npuBeaeHO onucaHue oOIIEH CTPYKTYpPHI 3aIpOCOB OOMEHa
CO CTOpPOHBI master-yCTpOMCTB M OTBETOB Ha HHUX OT slave-ycTpoiicTB B

COOTBETCTBHHM C YIIOMSIHYTBIM BBIIIIE IPOTOKOJIOM, 0CHOBaHHOM Ha Modbus RTU.

B nporokosie Modbus RTU onucano MHOXECTBO KOMaH, KOTOPbIE UMEIOT
CXOXKYIO CTPYKTYpYy M Pa3jIM4yarOTCs KOJIOM ONEpalyH, 3aJal0lIUM Ha3HAYEHUeE
KoMaH/pl. B npubopax «/lHemnp-7» ucnosib3yroTcs ABa KoAa oneparuii:

- 3h — s omepamwmii utenus (B Modbus RTU — «urenue rpymniibl

PETUCTPOBY)

- 10h — gns omepamuii 3anucu (B Modbus RTU — «3ammchk TpyIib

PETUCTPOBY)

Hekoropeie nanHbIe AOCTYmHBI Uil yteHus (komanzou 3h) B ¢opmare,
onpenensiemom B crangapre Modbus RTU kak «peructpb». OTu JaHHBIC
MOJIHOCTBIO COOTBETCTBYIOT cTtaHaapty Modbus RTU u MoryT ObITh mpOYHTAHBI

CTaHAAPTHBIM IporpaMMHbIM oOecrieueHreM (B T.4. SCADA-cucremamun).

1.2.1. 3anpoc HA YTEeHHe.

OO6mwmit hopmar:

CETEeBOM ajipec KOJI oTepaluu KOJ 3ape3epBUPOBAHO CRC-16
(0...99) YTEHUS 3arpamrBaeMbIX (0)
(3h) JTAHHBIX
1 GaiT 1 Gaiit 2 Gaiit 2 Gaiit 2 Gaiit
OTBeT Ha 3a1poc:
CETEBOM apec KOJ[ OTIEpallid | KOJHMYECTBO OAT JTAHHbIE CRC-16
(0...99) YTCHUS JAHHBIX N
(3h)
1 GaiiT 1 GaiiT 1 GaiiT n Gait 2 GaliT

Ecnu npu o0paboTKe 3anmpoca BOSHUKIM OIIMOKH, KaJp OTBETa UMEET BU/I:

CETEeBOM ajpec omuoKa mpu KOJI OIIHOKH CRC-16
(0...99) orepanuy YTeHUs
(83h)
1 GaiiT 1 Gaiit 1 OaiiT 2 GaliT




1.2.1.1. 3anpoc HA YTeHHEe ¢ VKa3aHHUEeM HOMepa KaHaJja.

I[J'DI ABYXKaHaJIbHBIX

H MHOI'OKaHaJIBbHBIX

npudOpoB

IIPUMCHACTCA

MOAU(PUIIMPOBAHHBIA BApUAHT 3alIpOca Ha YTEHHUE, B KOTOPOM 3ape3epBUPOBAHHOE
M0JIe HCIIOJIB3YeTCs I yKa3aHUsi HOMepa HW3MEPUTENbHOTro KaHana. Takum
oOpa3zoM, Mg oOpallleHuss K pa3HbIM HU3MEPUTENbHBIM KaHajlaM MPUMEHSETCS
KOMaHJ]a C OJTHAUM «KOJIOM JIaHHBIX», HO C Pa3HBIMU 3HAUYCHUSMH TOJS «HOMEP

KaHaJia».

O6mmuii popmar:

CETEeBOM ajpec KO/l OTIepaluu KO/ HOMED KaHaIa CRC-16
(0...99) YTCHUS 3arnpanmBaeMbIX
(3h) JTAHHBIX
1 Gaiit 1 Gaiit 2 Oait 2 Oaiit 2 Oait

Bo3MoxHEI€ 3HAaUEHUS OIS «HOMCP KaHaJia»

3HayeHue noJIsa

Howmep u3mepurenbHoro

KaHaJa
0 1
1 2
127 128
128 TeKyIui pabounii KaHas
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1.2.1.2. YreHnue rpynnsl perucTpos.

Orta KoMaHJia cooTBeTcTByeT crenudukaruu Modbus RTU ans xomaHbi
«Read holding registers», uYTO MO3BOJSET UCIOIL30BaTh €€ CTaHIAPTHHIM
IpOrpaMMHBIM oOecriedeHrueM (i1 TECTHUPOBAHHUsS MCIOJIb30Bajach IMporpamma
InTouch 10). CtpykTrypa 3TOM KOMaHABl W Koja omepaiuu (3h) cOOTBETCTBYIOT
dbopmary KOMaHIbl «3ampoca Ha uyTeHue» Oonee obOmiero Buja. Ilostomy
UCIIOJIB3YIOTCSl TOJILKO HOMEpa PETUCTPOB, KOTOPbIE HE TMEPEKPBIBAIOTCA C
«KOJIaMH JTAHHBIX) 3aIPOCOB UYTEHUS.

KoManna «ureHue TpyIIbl pEerMCTPOB» IO3BOJSET CUYUTHIBATH KaK OJUH
«PETHUCTP», TAK M HECKOJIBKO «PETHCTPOBY C MOCIIEI0BATEILHBIMI HOMEPaMHU.

OOpatnuTe BHMMaHHWE, 4TO, B COOTBETCTBUU C MpoTokoiom Modbus RTU,
HOMEpa W KOJIMYECTBA PETHCTPOB B 3TOM KOMaHE mepenatoTcs B dopmare «big
endian» (oT crapuiero Oaifta k Miaamemy). Bce ocranbHble MHOTOOAWTHBIC
JAHHBIC B TMPOTOKOJE OOMEHA, OMMCAaHHOM B JTOM JIOKYMEHTE, INEpEeaaroTCs B
dbopmarte «little endian» (ot miaaiero 6aita K cTapiiemy).

dopmart 3arpoca:

CeTeBOH aapec Homep Howmep nepsoro Uucno perucTpos A CRC-16
(0...99) byHKIIH perucTpa YTCHUS
(3h) Crapumit | Mnagmuit | Crapmuit | Muagmmii
OaiiT OaiiT OaiiT OaiiT
1 GaiiT 1 GaiiT 1 GaiiT 1 GaliT 1 GaiiT 1 GaliT 2 GaliT
CDOpMaT OTBCTA HaA 3aIIpOC:
ceresou | Homep | kos-BO IIepssiit peructp ITocnennuii peructp CRC-
s || S0 | o | S | L
T oaiiT OaiiT Oaiit Oaiit
1 GaiiT 1 GaiiT 1 GaiiT 1 GaiiT 1 GaiiT 1 GaiiT 1 GaiiT 2 GauT
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1.2.2. 3anpoc HA 3aNHUCh.

O6muii popmar:

ceTeBou KOJ KOJ 3ape3epBU | Kon-Bo O6alT | mannele | CRC-16
azpec ornepanuu 3aIIUCBIBAEMBIX POBaHO JAHHBIX N
(0...99) 3anucu TAHHBIX (0)
(10h)
1 GaiiT 1 GaliT 2 OaiT 2 GaiiT 1 GaiiT n Oaiit 2 GaliT
OTBeT Ha 3aIIpocC:
CETEBOM KO KOJ 3ape3epBu CRC-16
azpec ornepanuu 3alMCaHHbIX POBaHO
(0...99) 3amnucu TAHHBIX (0)
(10h) (CKOTTMPOBAHO
13 3ampoca)
1 GaiiT 1 GaliT 2 OaliT 2 GaliT 2 OaliT

ceTeBou omuoKa mpu KOJT OIIUOKH CRC-16
azpec OTIEpALIUU 3aTHCH

(0...99) (90h)
1 Gaiit 1 Gaiit 1 Gaiit 2 Oaiit

1.2.2.1. 3anpoc Ha 3a0MCh C YKA3aHNEM HOMepa KaHaJa.

JLiist

JABYXKaHaJIbHbBIX

Hn MHOI'OKaHaJbHBIX

npudoOpoB

Ecnu npu 00paboTke 3ampoca BO3HUKIN OUIHMOKH, KaJIp OTBETa UMEET BUJ:

IMPUMCHACTCA

MOIU(PUITUPOBAHHBIA BapUAHT 3alpoca Ha 3aIUCh, B KOTOPOM 3ape3epBUPOBAHHOE
M0JIE UCTIOJB3YETCs I yKa3aHus HOMepa M3MEpUTENIbHOro kaHana. Hymeparus
KAaHAJIOB TaKas ke, KaKk B KOMaHJIe YTeHUs C yKa3aHWEeM HOMepa KaHaja.

O6muii hpopmar:

CceTeBO KO KO HOMEp KOJI-BO OaliT | IaHHEBIE CRC-16
anpec onepaum/l 3aIlIMChIBACMBIX KaHaJla JAHHBIX N
(0...99) 3aMmucHu JTAHHBIX
(10h)
1 GayiT 1 GayiT 2 OalT 2 OalT 1 Gaiit n OaiT 2 OalT
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2. [IpoTokoJ oomMeHa apxuBHoOro 0oka (V4).

B »TOM pa3zpene mnpuBeneHO NETANM3MPOBAHHOE OINUCAHHUE MPOTOKOJIA
oOMena apxuBHOTO Onoka «JlHemp-7» dyerBeproro mnokojeHus (V4). Obmee
OMNMUCAHUE CTPYKTYPbI IPOTOKOJIA TPUBEICHO_BbIIIIE.

ApXHBHBIM OJIOK CTallMOHAPHBIX NPUOOPOB «JlHemp-7» pa3meniaercs B
onoke mnutanus (BIl) «uenp-7». Mogens 4-ro TNOKOJEHUS OTIUYAETCA OT
MoOJIeTIeH MpeAbITyIuX MmoKojaeHui Hamuarem rpadudeckoro XK aucmmes (JKKU,
LCD) u pazsema USB 1151 mogKIII0O9€HNUS] CHEMHOTO JUCKA («PIICTITKI ).

2.1. HacTpoiika mapaMeTrpoB 00MeHAa B AapXMBHOM 0JI0KeE.

B apxuBHom Onoke (B BII) umeercs BO3MOXKHOCTH HAcCTpauBaTh €ro
napameTpsl Kak slave-ysna B cetu Modbus RTU. MoxHO ycTaHaBiIMBaTh CETEBOM
ajapec M CKOpoCcTb OOMEHa. DTH IMapaMeTpbl YCTAaHABIMBAIOTCS C KJIaBUATYPbI
apXuWBHOIro OJIoka B pexxume uHaukaropa «Aapec Modbus | 6ut/c». Cpensss
KHOIIKa BBIOMpAET ajpec, a mpapasi — CKOpocTh. JJist koppekTHoi pabotsl Modbus
RTU HeoOxoaumo, 4ToObl Bce slave-y3iibl UMENH pa3HbIe ajpeca U OJUHAKOBYIO
CKOpOCTb OOMEHa.

OcoObIli pexxuM — cBsA3b uepe3 coTtoByio cetb GSM. [lns BbIGopa 3TOrO
pexuMa B pexxume uHaukatopa «Aapec Modbus | 6uT/c» BbIOEpHUTE CKOPOCTD,
JUIsl KOTOPOM B HIDKHEW CTpoKe (IMOJ BEJIMYMHOM CKOPOCTH) ykazaHo «GSMy.
Ces3p uepe3 GSM xapakrtepusyercss OoibmmMu BpemMeHHbIMU 3anepikkamu.
[ToaTOMy TIpU3HAKOM KOHIIA TPUHUMAEMOTO Kajpa ciaykuT mnay3a 5000 mc, n1ubo
OPUHATHE O’KUAEMOI0 KOJIMUYECTBa OaiT.

B 0a30Boil KOMIUIEKTaUMM ApXUBHBIA OJIOK MOCTaBIAETCA TOJIBKO C
uatepdeiicom RS-232 (6e3 RS-485). IMockonapky maTepdeiic RS-232 momyckaer
TOJIBKO COEJMHEHHE «TOYKA-TOYKa», (POPMUPOBAHHME CETH W3 HECKOIbKuX slave-
y37I0B 3aTpyaHuTenbHO. [loaToMy B 0a30BOM KOMIUIEKTAllMM YKA3aHHBIM BBIIIE
OYHKT MEHIO B apXMBHOM OJIOKE OTKJIIOYEH, a aJpec M CKOPOCTb HMEIOT
¢dukcupoBaHHble 3HaueHus: aapec= 0, ckopoctb= 57600 6uT/cek.

Ecomn pexum wunaukaropa «Aapec Modbus | O0ut/c» HemocryneH, a
HACTPOMKY CKOPOCTH W aJipeca BBIMOJHUTH HEOOXOJIMMO, TO HY>KHO BKJIIOYUTH
apXUBHBIA OJIOK B PEKUME HACTPOUKHU CKPBITHIX MapameTpoB. s 3TOro Hy»KHO
IIPY BBIKJIIFOYEHHOM OJIOKE MUTAHUA 3aMKHYTh 5-U M 6-i KOHTaKT Ha KpyrioM 10-
KOHTaKTHOM pa3beMe, MOCJ€ Yero BKIIYWUTh OJIOK MUTaHus B ceTh. [lpyroi
croco0 mepeBo/ia B peXUM HACTPOIMKHU — BblJJaua COOTBETCTBYIOLICH KOMaH bl TIPU
MIOMOIIY TTOCTABJISIEMOM ¢ Mpubopom mporpammbl. Ha skpane OyayT oToOpaxaThes
napaMeTpbl HACTPOEK, HEAOCTYMHBIE B OCHOBHOM paboyem pexxume. Heobxoanmo
nepexntounts napamerp «RS-485 (cerb Modbus)» u3 cocTosiHHS «HET» B
COCTOSIHHE «ecThb». boiiee moapoOHO mapameTpbl peXruMa HACTPOWKH OMMCAHBI B
PYKOBO/ICTBe M0 IKCILTyaTalluM Ha npudop.
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2.2. 3anpochl HA YTeHHe (APXUBHBIN 0JI0OK).

B sTtom pasaciic MpUBCACHBI OIMMCAHUA 3allpOCOB HAa YTCHUC HOAHHBIX M3

apXUBHOIO OJIOKa.

OO6mmii Qopmar 3ampoca TPUBEICH BBHIIIC.

IMPHUBCACHLI B IOPAAKE BO3PACTAHUA «KOAOB JaHHBIX».

2.2.1. UYrenue KoH(UIYpaALNKH aDXI/IBOBl=

Onucanus

DTa KOMaHJa IO3BOJISIET ONPEACNIUTh PACHPENCICHUE APXUBHOM MaMsITH
MEXIy pa3HbIMU apXHWBaAMH, a TAK)KE HEKOTOPbIE TapaMeTphl KOH(PUTYpaIIUH.

dopmaT KOMaH/Ibl: 3alPOC Ha YTeHue ¢ kojom aaHHbIx 0000h.
Pa3mep kanpa otBera: 37 (n= 32)
CtpyKTypa noJisi «JIaHHbIEY:

CMEIIEHNE JTaHHbIE paszmep
0 KOJI-BO ApXUBHOM NaMsATU 1
B 32K6 enuanmax (1 Moaiit = 32)
1 JECKPUITOP CYTOYHOTO apXHUBa 7
8 JIECKPUIITOP YaCOBOTO apXH1Ba 7
15 JECKPUIITOP MUHYTHOI'O apXHBa 7
22 THUI aPXMBHBIX 3alUCEN |
23 ®naru xoHpUTYpanuu: 1
bur 0: 1 — coxpaHsATh apXUBHBIE JaHHbIE IPU YTEHUH
apxuBa
bur 1...7 — 3ape3epBuponano (0)
24 3ape3epBUPOBAHO 8
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2.2.2. UTeHue COCTOSIHUSA NMPOLECCA CTUPAHUS apanal:

JlaHHass KOMaHJa ITO3BOJIAET OINPENEIUTh MPOTpecc IMpoLecca CTUPAHMS
apXHuBa, THUIIUUPOBAHHOTO KOMaH10M popmaTtupoBaHus SaasSh niu Saabh.

CrupaHue apxuBa — 3TO JOBOJBHO MPOJOJKUTEIbHAA OINEpalus, KOTopas
MOXKET JUTUThCS Oosee 1 MUHYTHI.

dopmaT KOMaH/Ibl: 3alPOC Ha YTeHue ¢ kojom aaHHbx 0001h.

Pa3mep kanpa otBera: 7 (n=2)
CtpyKTypa noJisi «JIaHHbIEY:

CMeIEeHHE JTAHHBIC pasmep
0 0 — cTupaHue BBINOIHAETCS 1
1 — cTupanue BBIIOIHEHO
2..255 — HeT cTupaHus
1 creneHb BoinosHEeHUs B % (0...100) 1
2.2.3. UTeHue TeKYIIUX NOKA3ZAHUI npnﬁopal:
KomaHma mMO3BONAET TMONYYUTh TEKYIIME  PE3YJIbTaThl  U3MEPEHUM
pacxogomepa.
@opmMar KOMaH/bl: 3apOC Ha YTeHue ¢ KoJoM JaHHbIX 010bh.
Pa3mep kanpa otBera: 37 (n=32)
CtpykTypa noJist «JJaHHbIE»
CMeIleHHE JTAaHHbIE pasmep
0 35 — ugentuduxaTop npudopa 1
1 00beM B IUTpax, 1-il KaHa, 1IeJI0e CO 3HAKOM 4
5 BpeMsi HapaDOTKU B CEKYHaX 4
9 MTHOBEHHBIN pacxop B M3/4ac, 1-i kanan (float) 4
13 3ape3epBUpoOBaHo (3) 1
14 TeMIIepaTypa cpesl (IecAThIX rpaayca), 1-i kaHan 2
16 cpena (0= Boma, 1= map, 2= Boga, caMOTeK) , 2-i 1
KaHaJl
17 TEMIIEpaTypa Cpeabl (JecAThIX rpaayca), 2-i KaHaj 2
19 cpena (0= Boma, 1= map, 2= Boga, caMoTeK) , 1-i 1
KaHaJl
20 cepuiinblii Homep (3 Gaiita + KC) 4
24 00beM B IUTpax, 2-i KaHaJ, IIEJI0€ CO 3HAKOM 4
28 MTHOBEHHBIN pacxop B M3/4ac, 2-if kanan (float) 4
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2.2.4. UTeHue JAHHBIX 110 32IAHHOMY anpecvl:

KoManga cuMThiBaeT JaHHblE M3 MaMATH NMpUOOpa MO paHee 3aJaHHOMY
(xomanmon 3amucu 00b7h wim 00b8h) agpecy. KomnuectBo OalT CUMTHIBAEMBIX
naHHbIX D 3amaercsd B KOMaHAE YCTAaHOBKH ajipeca. AJQpeCc CUUTHIBAHUS JaHHBIX
IIOCJIE OTBETA HAa 3Ty KOMaHJAy yBeauuyuBaercs Ha D, 4TO MO3BOJSET CUUTHIBATH
MAaCCHUB JJaHHBIX 0€3 MHOTOKPATHOM BbIIauM KOMaH bl YCTAHOBKH aJipeca.

[Tocne BBIMOTHEHUS ATOM KOMaHIbI Ha 25 CEKyHIl OJOKHUpPYETCs 3amuch
apxuBHBIX AaHHBIX BO flash-mamsars. 3T0 mpemoTBpaliaeTr M3MEHEHHUE apXuBa B
IpoLecce CUMTHIBAHMS MaccuBa JaHHBIX. [lo OKOHYaHMM 4YTEHUS HYKHOTO
MacCHBa JJaHHBIX CIIEAYET CHATH OJOKHPOBKY KomaH1oi uteHus 010eh.

dopmaT KOMaH/JIbl: 3al1POC Ha YTeHue ¢ KoaoMm aaHHbix 010ch.
Pa3mep kazapa orseta: D+10 (n= D+5)
CrpykTypa noJisi «JaHHBIEY:

CMElICHUE JTAHHBIC pasmep
0 out 0 — 0 - ectp nannble; 1 — HeT nanHbIX (HET flash) 1
1 Wnentuduxatop npudopa - 57h 1
2 3ape3epBUPOBAHO 2
4 OJIOK JaHHBIX D
D+4 KC (nomonnenue cymmel 6ait o 0fth) 1

2.2.5. Utenue Bepcum npoummml:

KoMaHga cuuThiBaeT BepCcHIO MPOLIMBKH apXMBHOTO OJoKa. JTa KOMaH[a
OCTaBJICHA JJI1 COBMECTUMOCTH C apXUBHBIM OJiokoM 3-ro moxoisienus. OHa He
MO3BOJISIET MpOYMTaTh «OYKBY» Bepcuu. [lodHOCTBIO BepcHsl MPOIIMBKHU
COIEPKUTCA B aJIPECHOM IPOCTPAHCTBE APXMBHOW MaMATH U JIOCTYIIHA, HAPSALY C
IIPOYMMH TAHHBIMH, Y€pe3 KOMaHy YTCHUs IAHHBIX.

dopmMar KOMaH/bI: 3apoc Ha yTeHue ¢ koaoM JaHHbix 010dh.
Pa3mep kanpa otBera: 7 (n=2)
CrpykTypa noJist «TaHHBIEY:

CMeEIIICHHE JTAaHHBIC pa3mep
0 Bepcus (major version) 1
1 nmoABepcHs (minor version) 1
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2.2.6. CHsiTHe 0JIOKMPOBKH 3aIIMCH apxmsaﬂ

JlanHasi KOMaHJa HEMEIJICHHO CHUMAaeT OJIOKUPOBKY 3allMCH apXHBHBIX
JaHHBIX, KOTOpas aBTOMATUYECKM BKIIOYAETCS B apXUBHOM OJIOKE IIpU

IMOCTYIINICHUHM KOMAHIbI

010ch (uyTeHus paHHBIX TIO 3aJaHHOMY ajpecy).

brnokupoBka 3amucu BBOAMTCS BO HM30€KAaHHE 3alKMCH B apXUB B IPOIIECCE €TI0
CUMTBIBAHMSI; OTO OOECIEYMBAET IEIOCTHOCTh CUMTAHHBIX JAaHHBIX. BIOKuUpOBKa
aBTOMaTUYECKU CHHUMAETCS 4epe3 25 CEeKyH]Il IOcie MOCTYIUIEHUs MOCIeqHEN

komauasl 010ch.

dopmMar KOMaH/bI: 3apOC Ha yTeHne ¢ KoaoM naHHbix 010eh.

Pa3mep kanpa otBera: 6 (n=1)
CtpykTypa noJist «JIaHHbICY:

CMeEIIEHNE

JaHHbIE

pasmep

0

0 — GJIOKMpOBKA CHATA

1

2.2.7. UTenue peajJpLHOr0 BpeMEeHH Mo 4acaM npuoopa.

DTa KOMaHJa NO3BOJISIET MPOYUTATh TEKYUIYI0 JaTy W BpPEMS COTJIACHO

BCTPOCHHBIM B apXHMBHBIN 010Kk yacaM peasnbHOro Bpemenu (RTC).

dopmaT KOMaHIbl: 3alpoc Ha ureHue ¢ koaom AaHHbix 010fh.

Pa3mep kanpa otBera: 13 (n= 8)
CTpyKTypa 1oJisl «JaHHBICY:

CMeEIIEHHE JlaHHBIC pasmep
0 Homep roxa (roa-1972) 1
1 cexkyHbl (ynakoBanHelii BCD) 1
2 MUHYTHI (yriakoBaHHbli BCD) 1
3 yackl (ynakoBaHubiii BCD) 1
4 Miaamme 6 6ut: nenp (ynak BCD) 1
cTapimie 2 6ut: Miaamue 2 6ura rojga
5 Mecs1 (ynakoBauasiii BCD) 1
6 3ape3epBUPOBAHO 2
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2.2.8. Utenue nocjaeTHero HEIMTATHOTO COOLITHS.

OTa KOMaHAa TO3BOJISIET MPOYUTATh IOCJIENHIO 3aluCh  apXHUBa
HEMTAaTHBIX coObITHi. Ilepuoanyeckass Bblgauya STOM KOMaHABI IO3BOJSET
BBISIBJISITh HOBBIE HEIITAaTHBIE COOBITHS (HampuMmep, mepe3arpy3ky mnpudopa), He
CUMTBHIBAS APXUB.

dopmaT KOMaH/Ibl: 3alPOC Ha YTeHue ¢ kojom AaHHbIx 0110h.
Pa3mep kanpa otBera: 29 (n= 24)
CtpyKTypa noJist «JIaHHbIEY:

CMELIEHue JIEN SIS E pasmep
0 [MOCJIEHSS 3al1Ch apXUBA HEIITATHBIX COOBITHIA 16
16 HOMEp MOCTEHEN 3aMUCH apXHUBa HEIITATHBIX 1
COOBITHI
17 3ape3epBUPOBAHO 7

2.2.9. Utenne KOHTPOJLHOW CYMMbI MPONIUBKH.

DTa KOMaHJla CYMTHIBAET KOHTPOJIbHYIO CYMMY NPOUIMBKH (IIPOTpaMMHOMN
Gbu-naMaTi) apXMBHOro OJjoka. MOXET HMCHOJb30BaThCs i OOHAPYKEHUS
MOBPEXKJICHUS TMPOIIMBKUA apXUBHOTO Oyioka. JlaHHash KOHTpOJbHAs CymMMa
MPOIIMBKH CONEPXKUTCS TakKe B aAPECHOM IMPOCTPAHCTBE APXUBHOM NaMATH U
JOCTYMHA, HApSAy C MPOYMMU JAHHBIMU, YEPE3 KOMAaHAy YTCHHUS TAHHBIX.

dopmaT KOMaH/Ibl: 3alIPOC HA YTeHUE ¢ KoaoM aaHHbix 011ch.
Pa3mep kanpa otBera: 13 (n= 8)
CtpyKTypa noJisi «JIaHHbIEY:

CMELIEHUEe JlanHbIE pasmep
0 KoHnTponbHas cymma 4
4 3ape3epBUPOBAHO 4
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2.3. 3anpoc HA YTEeHHE IPYNNBI PEricTPOB (APXMBHBIA 0JI0K).

B sTOM pasnmene mepedncrieHbl JaHHBIC W3 APXUBHOTO OJIOKA, TOCTYITHBIC
yepe3 komaHny Modbus RTU «urenme rpymmbel peructpoB» (read holding
registers). Ilockolibky MHOTME TIepe/laBacMble MHOrOOANTHBIE 3HAYECHUS HE
nomeniarorcs B 16-paspsiaubie «peructpb» Modbus RTU, onu pasmemniatorcsi B
HECKOJIBKUX PETUCTPaX.

Komanpa 4TeHus rpynmnbl peructpoB umeer ¢Gopmar, COOTBETCTBYIOIIMI
oOmemy Qopmaty KomaHibl 3ampoca Ha yrteHue. OJHaKO, KOMaHIa YTEHUS
IPYIIBl PETUCTPOB MOJHOCTHIO cooTBeTcTBYeT crnernudukannu Modbus RTU u
MO3BOJIAET CUYUTHIBATh KaK OJIMH «PETUCTP», TAK M HECKOJIBKO «PETUCTPOB» C
MOCJICIOBATEIbHBIMA HOMEPAMH. JTa Crenr(puKa 3aCTaBISICT BBIACIUTh JAHHYIO
KOMAaHy B OTJEJIbHBIN pa3jied.

Bo uzbexxanne KOHGIMKTOB 3apOCOB HA YTEHUE U 3aIPOCa YTCHUS TPYIIIIbI
PErUCTPOB, HOMEPA PETUCTPOB U KOJIBI JAHHBIX 3aPOCOB HA YTCHHE BHIOPAHBI TaK,
9TOOBI OHU HE COBMaJainu. B pe3ynbpTare, BCE PErUCTPhl HMEIOT B CTapiieM Oaiite
«2», a HUKaKue KOJbl JJAaHHBIX B MJaJIIIeM OalTe «2)» HE UMEIOT.

OOpatvuTe BHHUMaHHWE, YTO, B COOTBETCTBUU C TpoTokoiom Modbus RTU,
HOMEpa W KOJUYECTBA PETUCTPOB B KOMAHJE «YTCHUE TPYIIIbl PETUCTPOB)
nepenatotcsi B popmare «big endian» (ot crapuiero Oaiita k miaamemy). Bee
OCTaJIbHbIE MHOTOOAMTHBIE JaHHBIE B MPOTOKOJIE OOMEHa, OMUCAHHOM B JTOM
noKkyMeHTte, nepenatorcs B ¢dopmare «little endian» (ot mmammero Oaita K
cTapiiemy).
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2.3.1. I'pynnbl pericTPOB OCHOBHBIX Pe3YJIbTATOB I/I3Me])eHI/Iﬂl=

Ota KOMaH/Ja IMO3BOJIACT IMPOYUTATh MTIHOBCHHBLIM M HAKOIUICHHBIM pacxon.
J.IJ'IH JABYXKaHAJIbHBIX HpI/I60p0B AOCTYIIHBI HOAaHHBIC IIO ABYM HU3MCPUTCIIbHBIM
KaHaJlaM.

@opMaT KOMaH/Ibl: YTEHUE TPYIIIbl PETUCTPOB.
Onurcanne perucTpoB (Bce perucTpsl 16-pa3psiiHbIE COTJIACHO MPOTOKOITY)

Howmep peructpa THUII JlaHHBIC
1 xanan | 2 xanajg | AdHHBIX
0x200 0x220 | menoe crapiiee
co CJIOBO MrHOBeHHBIH pacxos g, TUTPOB/4ac
0x201 0x221 3HAKOM | MJIajIIee
CIIOBO
0x202 0x222 eyoe crapuiee
co CIIOBO Teky1iee AByX4acoBO€ HAKOIUICHHUE, TIUTPOB
0x203 0x223 3HAKOM | MUIaJIee
CIIOBO
0x204 0x224 eoe crapiiee
co CIIOBO [Ipeapiayiiee IByX4acoBO€ HAKOIICHHUE,
0x205 0x225 | 3HaKoM | Mutajmiiee JIUTPOB
CIIOBO
0x206 0x226 eoe crapiiee
co CIIOBO Teky1iee CyTOUYHOE HAKOTUICHHUE, TUTPOB
0x207 0x227 3HAKOM | MUIajIee
CIIOBO
0x208 0x228 | menoe crapiiee
co CIIOBO [Ipeapimymiee CyTouHOE HaKOIUICHUE, JTUTPOB
0x209 0x229 | 3HakOM | murajiiee
CIJIOBO
0x20a 0x22a | menoe crapuiee
co CJIOBO OO0r1ee HAKOTUICHHE, TIUTPOB
0x20b 0x22b | 3HaKOM | mutajIIee
CJIOBO

Bce 3nakoBBIC unClia — B JOMOJHUTECIBHOM KOJE.
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2.4. 3anpocnl HA 3aUCh (APXUBHBIN 0JIOK).

B stom pasgene mpuBeneHbl ONKMCAHUS 3alpOCOB HA 3aIlUCh JIAHHBIX B
apxuBHBIA Oyiok. OOmmit dhopmar 3ampoca mpuBeAeH Bhime. [oHATHE «3amUCHY
3I€Ch CIEAYET MOHMMATh B TOM CMBICIIE, YTO OCYIIECTBIIAECTCS IEpe/iada Makera
JAHHBIX W3 master-yCcTpoicTBa B apXuBHBIM Oyiok. OmnucaHusi NpPUBEICHBI B
MOPSJIKE BO3PACTAHUS «KOJIOB JAHHBIX.

2.4.1. YcTaHOBKA ajpeca CYMTHIBAHUS apxuBa (kaapamu 32 Gaiit)'.

DTa KOMaHJla yCTaHaBJIMBACT aJ[peC B aJIPECHOM IPOCTPAHCTBE apXUBHOU
naMsTH Il CUMTBIBaHUSA AaHHBIX KoMaHaou drteHus 010ch. Ilpu atom pasmep
CUMTHIBAEMOI0 MAKETA JAHHBIX ycTaHaBiauBaercs D= 32.

OTa KOMaHJa OCTaBJIEHA i1 COBMECTUMOCTH C apXUBHBIM OJOKOM 3-TO
nokoyicHus. B apXuBHOM OJIOKEe peam30BaHa TAK)KE JIOMOJHUTEIbHAS KOMAaHIA,
MO3BOJIAIONIAS yCTaHABIUBAThH BenunHy D.

dopmaT KOMaH/Ibl: 3alIPOC Ha 3alKCh ¢ KojaoM aaHHbix 00b7h.
Pasmep kaapa 3anpoca: 13 (n=4)
CtpykTypa noJisi «JIaHHbICY:

CMEIICHUE Jlannbie pasmep
0 Munanmuii 6alT aapeca 1
1 Cpennuii 6aifiT agpeca 1
2 Crapmmii 6aiiT agpeca 1
3 Tun apxuBa: 1
0 — OCHOBHOW apXuB;
255 — apXuB HEIITATHBIX COOBITUH

Eciu Tun apxuBa= 255, amgpec paccMmarpuBaeTrcs KakK —CMeELICHUE
OTHOCUTEJIBLHO Hauyaja apX1uBa HEIITATHBIX COOBITHHM.
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2.4.2. YcTaHOBKA ajpeca CUYNThLIBAHUA apxuBa (kaapamu D 0aiT).

DTa KOMaHJla YCTaHABJIMBAET aJpec B aJIPECHOM IPOCTPAHCTBE apXUBHOM
naMsTH JUIsi CUMTBIBaHMS JaHHbIX KomaHjou uyteHus 010ch. Ilpu »stom
yCTaHABIIMBAETCS Takke pazmep D cuuThIBa@MOro nmakera JaHHbBIX.

dopmaT KOMaH/Ibl: 3alIPOC Ha 3alKCh ¢ Koj1oM JaHHbIX 00b7h.
Pa3mep kaapa 3anpoca: 14 (n=15)
CtpyKTypa noJist «JIaHHbIEY:

CMEIIICHUE JlaHHbIE pa3mep
0 Muaammii 6aiiT agpeca 1
1 Cpennuii 6aiiT anpeca 1
2 Crapmmii 6aiT agpeca 1
3 Tun apxuBa: 1

0 — OCHOBHOM apxuB;

255 — apXWB HEMTATHBIX COOBITHI

4 KonmuecTto 6aiiT nanueix D: 8...128 1
Ecnu Tunm apxuBa= 255, azpec paccMaTpuUBAaeTCid KakK CMEIICHUE

OTHOCHUTCIIBHO Ha4dalJla apXHUBd HCIITATHLIX COOBITHH.
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2.4.3. 3anpoc hopMaTHpOBAHUSA aDXI/IBOBl:

OTa KOMaHJa MpeaHa3HauyeHa i 3amycka (opMaTHpOBaHMs ApXUBHOMN
naMsTH — CTUPAHMSI APXUBHBIX JAHHBIX M TMOJATOTOBKM K YCTaHOBKE HOBOTO
pacnpeneneHus: apXUuBHOM MaMsTH U (popmaTa apxusa.

[Tocne ¢dopmaTupoBanusi apxwBa O5TOH KOMaHAOW, B apXuB OYyIyT
3aHOCUTBHCS 3aIKMCH JAHHBIX, COBMECTHMbIC C apPXMBOM 3-T0 MOKOJIEHUSI MPUOOpPOB
«Jluenp-7».

[IpeumymecTBa maHHOTO (hOopMaTa apxuBa:

- BbICOKasi creneHb coBMmectuMoctu ¢ I[IO g 3-ro mokojeHus
puoOpoOB
- HeOoJbII0N 00beM JTaHHBIX apxuBa ((aiiyioBas 3anuch 8 OanT)

HenocraTtku:

- B apXHUB 3aHOCUTCS TOJBKO CYMMAapHBI 00BbeM JIjIsl IEPBOT0 KaHaja

Jlns hbopmatupoBaHus apxuBa B Apyrux ¢opmaTax HCIOIb3YyeTCs KOMaH[Ia
pacmpenHoro GopmatupoBanus Saabh.

[Tocne orBera Ha KOMaHay (opMaTUPOBAHMS, APXMBHBIM OJIOK HAaYMHAET
JUIMTEJIbHYIO OIEpalyio CTUPAHHUS apXuBa, 3a IPOrPEcCOM KOTOPOTO MOKHO
caeauTsb pu omornu komauas1 0001h.

[To oxoHYaHMM CTUpPAHMS AJIS YCTAHOBKH PACTIPECICHHS apXUBHOU MaMsITH
HY’KHO BBIJIaTh KOMaH/Iy 3aIKMCH JIECKPUIITOPOB.

dopmaT KOMaH/Ibl: 3alPOC HA 3alKCh C KOJOM JaHHbIX SaaSh.
Pa3mep kanpa 3anpoca: 10 (n= 1)
CtpykTypa noJist «JIaHHbIEY:

CMeEIIEHNE TaHHEIE pasmep
0 46h 1
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2.4.4. PaciminpeHHubIN 3an1poc bopMATHPOBAHUA APXWBOB.

OTa KOMaHJa MpeaHa3HauyeHa i 3amycka (opMaTHpPOBaHMSA APXUBHOMN
naMsTH — CTUPAHMSI APXUBHBIX JAaHHBIX M TMOJATOTOBKM K YCTaHOBKE HOBOTO
pacrnpeneneHus: apXUuBHOM MaMsTH U (popmaTa apxusa.

[Tocne ¢dopmaTupoBanust apxwBa OSTOM KOMaHAOW, B apXuB OYyIyT
3aHOCUTBCS JJAHHbIE, B 3aBUCUMOCTH OT IOl «TUI apPXUBHOM 3aMKCH.

Jnst dopmaTupoBaHusi apxuBa B pPEXUM coBMecTHMOCTU (Tun 3amucu 0)
UCHoJIb3yeTcs komanaa Saash.

[Tociie orBeTa Ha KOMaHAy (OpMaTUPOBAHMS, APXUBHBIM OJOK HAYMHAET
JUINTEJIbHYIO OIEpalyi0 CTUPAHHUS apXHuBa, 3a IPOrPeccoM KOTOPOro MOXKHO
caeauTs mpu nomoinu komau sl 0001h.

[To oxoOHYaHMM CTUpPAHMS AJI1 YCTAHOBKH PAacpeeeHHs] apXUBHOW MaMsITH
HY>KHO BbLIaTh KOMaH/Ay 3alKMCH JIECKPUIITOPOB.

dopmaT KOMaH/Ibl: 3alPOC HA 3aMKCh C KOJOM JaHHbIX Saa6h.
Pasmep kaapa 3anpoca: 17 (n= 8)
CtpyKTypa noJist «JIaHHbIEY:

CMEIICHUE JaHHBIC pasmep
0 47h 1
1 3ch 1
2 abh 1
3 Och 1
4 Tun apxuBHoii 3anucu (kpome 0) 1
5 ®dmaru KoHpUTypauu: 1

bur 0: 1 — coxpaHsTh apXUBHbIE JaHHBIE IIPU YTEHUU
apxuBa

bur 1...7 — 3ape3epBuponano (0)

6 3apesepBupobano(0) 2
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2.4.5. 3anuck 1eCKPUIITOPOB aDXI/IBOBl=

DTa KOMaHJa Ipe/Ha3HauYeHa JUIsl 3aIIUCU B apXUBHBIN OJIOK AECKPUOTOPOB
apXHWBOB, KOTOpBIE ONPEAECIAIOT PpPACHPENCICHUE apXUBHOW NaMITH MEXIY
MUHYTHBIM, YaCOBBIM U CYTOYHBIM apXMBaMHu. JTON KOMaHIOM 3aBEpLIACTCS UK
(opmMaTupoBaHKMs APXUBHOU IMAMATH, KOTOPBI COCTOUT U3 CIEAYIOLIMNX 3TANIOB:

- 3amnpoc Ha ¢popmaTtupoBanue (KomaHaa 3anucu Saash / 5aabh);
- OoXuaaHue okoH4yaHus ctupanus (komanna yreHust 0001h);

- 3aIUCh JIECKPUIITOPOB (3Ta KOMAH/A).

dopmMar KOMaH/bI: 3apOC HA 3aIUCh C KOJOM JaHHBIX SbbSh.

Pa3mep kanpa 3anpoca — 30 (n=21)
CTpyKTypa moJist «JaHHBIeY:

CMEIICHHE JTaHHBIE pasMmep
0 JECKPUIITOP CYTOYHOI'O apXMBa 7
7 JECKPUIITOP YaCOBOI'0 apXUBa 7
14 JIECKPUIITOP MUHYTHOT'O apXHBa 7

Buumanne! Ecnm aeckpuntopsl

HE COOTBETCTBYIOT TpEOOBaHUAM K

pacmpeneneHuIo aipecoB B MaMsITH, Bo3Bpaiiaercs omuoka Modbus Ne 3 (ommbka

B JIAaHHBIX ).
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2.4.6. YcTaHOBKA 1aThl M BpeMEHM B qacaxi

DTa KOMaHJia MpeJHa3HayeHa [JI1 YCTAaHOBKU JaThl M BPEMEHHM B dacax
peaJbHOr0 BPEMEHHM apXHMBHOTO OJIoKa. DTO MOXET IMOTpeOoBaThCs IMpU cOOE
BpEMEHHM TpHU pa3psge OaTapeiiku, I KOPpPEKIHMH HaOeKaBIIEH MOTPEIIHOCTH
4acoB, a TaKXe JUIsl MepeBoJa Ha JieTHee (3UMHee BpeMs). ABTOMATHYECKU
IIepPEBO/I Ha JICTHEE (3UMHEE) BpeMs B MpUOOPE HE TIPETYCMOTPEH.

Uudopmaruss 00 wu3MEeHEHWHM BpPEMEHHM B dYacaX 3aHOCUTCS B apXuB
HEILTATHBIX COOBITHUM.

dopmMar KOMaH/bI: 3aPOC HA 3aUCh C KOJOM JaHHBIX 6bb6h.

Pa3mep kanpa 3anpoca — 17 (n= 8).

CrpyKTypa 1oJist «JaHHBIe»:

CMEIIICHUE JlanHb1e pasMmep

0 HoMep roja (roa-1972) 1
1 cexkyHbl (ynakoBanHselii BCD)

2 MUHYTHI (ynakoBaHHbli BCD)

3 yacsl (ynakoBanubsiii BCD)

4 Miaamme 6 6ut: nenp (ynak BCD)
cTapiie 2 6ut: Miaamue 2 oura roga
Mecs1 (ynakoBauasiii BCD)
3ape3epBUPOBAHO 2

bt | et [ et |

9]
—

(@)}

2.4.7. 3anuch HACTPOEK.

Ota KOMaH/1a ITO3BOJIACT 3a1aTh HCKOTOPBIC HaCTpOﬁKH APXHUBHOT'O Oyoxa.

dopmMar KOMaH/bI: 3aPOC HA 3aUCh ¢ KOJOM JaHHbIX 70c¢8h.

Pa3mep kanpa 3anpoca — 25 (n= 16).

CrpyKTypa 1oJist «JaHHBIe:

CMEIIICHUE JlanHbie pa3Mep

0 MacKa 3alliChIBAEMbIX HACTPOEK: 1
out 0: 3ammceiBaTh uraru Modbus
our 1..7: 3ape3epBuponano (0)

1 ®naru Modbus: 1
ourt 0: 1 — daar yckopeHHOro ooOMeHa
our 1...7: 3apezepBupoBano (0)

2 3apeszepupoano (0) 14
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2.4.8. 3anpoc ramenus YKpaHa.

Pe3ynbraToM BBIOTHEHUS TaHHOW KOMaH/bI SBIISICTCS TalllCHUE MOJICBETKU
9KpaHa apXWBHOIO 0JIOKa, OYMCTKA dKpaHa M MpEeKpaliecHue BbIBOAa MH(pOpMAIun
Ha HEro. B 3TOT pexuM apxXuBHBIH OJIOK TNEPEXOJHMT aBTOMaThudecku, eciu 30
MHHYT HE HaOXMMaTh KHOTNKH Ha HeM. B 3ToM pexume 3¢ ¢heKTuBHAS CKOPOCTh
oOMeHa JaHHBIMH C apXWBHBIM OylokoM 1o npoTokony Modbus RTU
3HAYUTEIIHHO BHIIIE, T.K. ApXUBHBIA OJIOK HE OTBJICKACTCS HA MEPEPUCOBKY dKpaHa.
KomaHnny «rameHue »sKpaHa» IIe1ecO00pa3HO BBIMOIHATH TEpPEll CEaHCOM
CUUTHIBAHMS OOJBIIIOTO0 MAacCHBa JaHHBIX, €CIM HET YBEPEHHOCTH, YTO apXWBHBIN
OJIOK y’K€ HaXOJUTCS B 3TOM PEKUME.

@opmaT KOMaH/Ibl: 3alIPOC Ha 3alKCh C KOJOM JaHHbIX 71d9h.
Pa3mep kanpa 3anpoca— 11 (n=2).
CrpykTypa noJisi «JaHHbBIEY:

CMelIeHUE JlanHble pasmep
0 [Taposb: OaSh 1
1 3apeszepBupoBano (0) 1

-27 -



2.4.9. IlepeBo B YKA3aHHBIN PEXKUM PAOOTHI.

Pe3ynbpTaToM BBIMIOJIHEHUSI JAHHON KOMAaHJIbI SIBISETCS MEPEBOJ] ApXUBHOTO
0JI0Ka B yKa3aHHBIN PEXXUM PaOOTHI.

ApXMBHBIM OJIOK aBTOMaTHYECKH BO3BpAIlla€TCd B OCHOBHOW pabouuit
PEXXHUM OJTHOBPEMEHHO C IEPEX0J0M B PEIKUM TaiieHus dkpana (uepe3 30 MUHYT).

B pexume «perpaHCIATOp KOMaHI» AapXWBHBIA OJIOK HE BBIMOJIHSACT
nocrynatomue komauasl Modbus RTU, a mepemaer (perpanciupyer) uUX Ha
untepdeiic Modbus RTU master. OtBetsl, noctynaromue ¢ Modbus RTU master,
perpanciupyorcs Ha Modbus RTU slave. B pexume «peTrpaHcisaTop KOMaH)
ApXWUBHBIA OJIOK HE BBHITIOJHAECT OOMEH C W3MEPUTEIHHBIMHU OJIOKaMu dYepes
Modbus RTU master u He oTBedaeT Ha 3ampockl KoMibioTepa yepe3 Modbus RTU
slave.

JlanHast KOMaHJa peajin30BaHa B MPOIIMBKAX apXWBHOTO OJIOKA, HAUMHAS C
Bepcuu 4.1.

dopmaT KOMaH/Ibl: 3alIPOC HA 3aKch ¢ KojaoM aaHHbix 0fd17h.
Pasmep kaapa 3anpoca — 17 (n= 8).
CtpykTypa noJisi «JIaHHBICY:

CMELICHUE JlaHHbIE pasMep
0 0flh 1
1 5%h 1
2 03h 1
3 78h 1
4 Tun npubopa (57h) 1
5 Pexxum paboThr: 1

0 — OCHOBHOH paboUMii PeKUM

1 — pexxuM HacTpoiku (yCTaHOBKH ITapaMETPOB)
2 — peXUM pETPAHCISATOpa KOMAH]T

6 [TapameTp pexxnma paboThI 1
7 3apesepBupoBano (0) 1

B pexume «peTpaHCIsITOp KOMaHI» MapaMeTp pexuma padoThl Onpeaesnser
CKOPOCTb 0OMEHa B peKUME PETPAHCIISIIUU:

3HayeHue Ckopoctb 0OMeHa
0 600 GuT/cex
1 1200 6ut/cex
2 2400 Out/cex
3 4800 6ut/cex
4 9600 6uT/cex
5 9600 6ut/cex GSM (yBenn4eHbl TaltM-ayThl)
6 19200 6uTt/cex
7 57600 6ut/cex
255 CKOpOCTh COTJIACHO HACTPOMKE apXHBHOTO OJIOKA
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2.5. IIpumevyanusa (CHOCKH) pa3jaeaa 2.

1. Komanna coBMecTHMa ¢ COOTBETCTBYIOIIEH KOMAH/IOM B apXWBHOM OJIOKE
TPETHEr0 MOKOJIEHHs. TO eCcTh, YCTPOMCTBO WM MpOorpamma, paccyuTaHHas
Ha paboTy C apXUBHBIM OJIOKOM 3-TO MOKOJIEHHS, MOXKET MCIIOJIb30BaTh 3Ty
KOMaHJy npu paboTe ¢ apXuBHbIM O0JIOKOM 4-ro mokosieHusa. OOpartHoe,
BOOOIII€ TOBOPSI, HEBEPHO.
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3. [IpoToK0J 00MEeHA AOMICPOBCKOI0 H3MEPUTEJILHOI0
0JIOKA.

VY nmomnepoBCKOro m3MepuTelbHOro 0510ka ecth mHTepdeiic Modbus RTU
(slave), mo3BOMNSAIOMMIA CUMUTHIBATH W3 OJIOKa pe3yibTaThl M3MEPEHUN U
CITy)eOHYI0 THHOPMAIIHIO.

Y [OmIepoBCKOTO HM3MEPUTENBHOTO OJ0Ka HET BO3MOXKHOCTH HM3MEHUTH
CKOPOCTbh 0OMEHA U CETEBOM aJipec.

Cxopoctb oOMeHa Bceryia paBHa 19200 6ut/cek.

CereBoil anpec Bcerna paBeH 2.

[To 3TOil mpuYMHE HENb3d MOJKIIOYHUTH 0OJEe OAHOTO H3MEPUTEITHLHOTO
osoka k cetu Modbus RTU.

3.1. 3anpocsl HA uTeHHne (Toriep).

B aTOoM pa3zmene mpuBeACHBI ONMMCAHUS 3alPOCOB HA UYTEHUE JAHHBIX W3
JIOTIEPOBCKOTO M3MEpUTENbHOTO Osioka. OOmmii ¢gopMar 3ampoca NpPUBENCH
BhIe. Onucanus MPUBEICHBI B TIOPSIKE BO3PACTAHUS «KOJOB TAHHBIX).
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3.1.1. Utenue cnekrpa.

DTa KOMaHJa MO3BOJIIET MPOYUTATh TEKYIIUH OOpaOOTaHHBIM CHEKTp B
yxkarom Bujae. HyneBoMy oTcueTy  cHeKTpa COOTBETCTBYET  HyJieBas
(MMHHUMaJbHasl) CKOPOCTh IOTOKa, 127-My OTCUeTy CHEeKTpa — MaKCHMajbHas
u3MepsiemMasl CKOpoCTb. MakCHUMallbHOE 3HAa4eHHME OTcueTa clekTrpa paBHO 220
(CIEKTp HOPMUPOBAH IO 3TOMY 3HAYEHUIO).

CrekTp cKOpoCTel ITOTOKa SIBJISIETCSI OCHOBOM Il BBIYMCIIEHUS pacxoia
JIOIIJIEPOBCKUM pacxonomepoM. HemnpaBuibHass (opma crekrpa MOXET ObITbh
IPUYUHON HEKOPPEKTHOIO U3MEPEHUS PACXOAOMEPOM CKOPOCTH U PacXo/a.

dopmaT KOMaH/IbL: 3alpOC HA yTeHue ¢ koaom AaHHbix 0101h.
Pa3smep kanpa oreta: 141 (n= 136)
CrpykTypa noJist «J1TaHHbIEY:

CMeEILEHHE JTAHHBIE pasmep
0 Maccus criekrpa 128
128 [Tapametp mupunsl cnektpa «I1», uncno tuna float 4
132 CpenHekBaipaTUYHOE OTKIIOHEHUE BeTuInHbI «I[1» (B 4
npoleHTax), uncio tuna float

3.1.2. Utenue ypoOBHA HANOJHEHUS.

DTa KOMaH/a MO3BOJISIET IPOYUTATh U3MEPEHHBI YPOBEHb HAIOJIHEHUS JJIs1
pacxoI0MepoOB, OCHALIEHHBIX U3MEPUTEIIEM YPOBHS.

dopmMar KOMaH/bI: 3apOC Ha yTeHue ¢ KoaoM gaHHbix 0105h.
Pa3mep kanpa otBera: 13 (n= 8)
CrpyKTypa 1oJist «JaHHBIeY:

CMEIIeHHE JTaHHbIE pasmep
0 YpoBeHb HamoJHEHUs! B MM, unciio Tuna float 4
4 YpoBeHb HaNOJIHEHUsI B TIPOIIeHTax, yncio tumna float 4
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3.1.3. UTenue 0OCHOBHBIX PE3VJILTATOB U3MEPEHHUS.

DTa KOMaHJa TMO3BOJIAET MPOUYUTATh OCHOBHBIE PE3YJbTAThl H3MEPEHUS
JOTIEPOBCKOTO pacxoiomMepa (pacxo/i U CKOPOCTh MOTOKA), a TakKe HH(OopMaIuio
0 HEILTAaTHBIX CUTYyAIUsIX U YPOBHE CUTHAJIOB.

dopmaT KOMaH/Ibl: 3alPOC HAa YTeHue ¢ kojom AaHHbIx 0107h.
Pa3mep kanpa otBera: 29 (n= 24)
CtpyKkTypa noJist «JIaHHbIEY:

CMEIIICHUE JTAHHBIC pasMep
0 Pacxon B M /aac, yucio trana float 4
4 CpenHekBaipaTUYHOE OTKJIIOHEHHE Pacxoja B 4

npolneHTax, uncio tuna float
8 YpoBeHb nosie3HOro curuaia, MB, 1iesoe 6e3 3Haka 2
10 YpoBenb ob111ero curnaia, MB, 1ienoe 6e3 3Haka 2
12 MakcumanbHBIA YpOBEHBb CUTHANIA, MB, 11emoe 6e3 3Haka 2
14 Hemrarusie cutyanuu (1= ectb, 0= HET): 1

bur 0: cnumrkom OoNbIION YpOBEH CHTHANIA

bur 1: HemratHas cuTyanus 0o JaT4vKam

bur 2: Hu3KMil curHaN WK HyJIEBOM TTOTOK

bur 3: cnumkom Gonbinoe 3HaueHue «I1»

bur 4: cnumkom Gosblas TUcepeus pacxoaa

but 5: He ucnonb3yercs

bur 6: He ucnonwzyercs

bur 7: He ucnonw3yercs
15 Ckopoctb B M/c, yncio Tumna float 4
19 3apeszepBuponano (0) 5
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4. IIpoToK0J 00MeHa BpeMA-UMNYJIbCHOI0 U3MEPHUTEIHLHOI0
0JIOKA.

VY BpeMsS-IMIyJIbCHOTO H3MEpPHTEIbHOro Ojioka ecth umHTepdeiic Modbus
RTU (slave), mo3Bonsitonuii cUUTHIBATh M3 OJIOKa PE3yNbTaThl U3MEPEHUU U
CITy)eOHYI0 MHHOPMAIIHIO.

Kpome TOr0, mMOCKONBKY BO BpPEMS-UMITYJILCHOM H3MEPHUTEIHHOM OJIOKE
UMeeTcsl BCTPOSHHBIH apXuB, B HEM Ha 0ase Toro e mHrepdeiica Modbus RTU
peanu30BaHO TOJMHOKECTBO CHCTEMBl KOMaH]| apXMBHOIO OJ0Ka i paboThI C
apxuBoM. CTpyKTypa apXwBa BpEMS-UMITYJILCHOTO H3MEPHUTEIBLHOTO OJloKa
UJCHTUYHA CTPYKTYPE OCHOBHOI'O apXWBa apXMBHOTO OJIOKa, 4TO oOecrieyuBacT
BBICOKYIO CTETICHb MX COBMECTUMOCTH. APXHMB HEIITATHBIX COOBITHH y BpeMsi-
UMITYJIbCHOT'O U3MEPUTENILHOTO 0JIOKA OTCYTCTBYET.

Y  BpeMsS-UMIyJbCHOTO H3MEPUTEILHOrO OJOKa HET BO3MOXKHOCTHU
U3MEHHUTh CKOPOCTh OOMEHa U CETEBOM azpec.

Ckopocth oOMeHa Bceraa paBHa 19200 out/cek.

CereBoil azpec Bcerya paBeH 2.

[To »To¥l mpuYMHE HENB3d TOJKIIOYUTH 0OJee OTHOTO H3MEPUTEITHLHOTO
omoka x cetu Modbus RTU.

4.1. 3anpochl HA UTeHHe (BpeMsA-UMIIYJIbCHBIN 0JI0K).

B stom pasnene mpuBeneHbl ONMMCAHMS 3alPOCOB HA UTEHUE JAHHBIX W3
BPEMSI-UMITYJIbCHOTO M3MEpUTesbHOro Ooka. O0muit hopmat 3ampoca npuBeeH
Boiie. [Ipy 3TOM B KOMaHzax, peajusyromux HHTepdeiic apXxuBHOro OJ0Ka,
HOMEDP KaHaJla UTHOPUPYETCS.

Onrcanust TpUBEJICHBI B MOPSAJIKE BO3PACTAHUS «KOJIOB TAHHBIXY.
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4.1.1. UYrenue koH(PpUTYpAIIMH APXUBOB.

DTa KOMaH/ia UJEHTUYHA aHAJIOTUYHOW KOMaH/Ie apXUBHOIO OJIOKa.

4.1.2. UYtenue cCOCTOSHUSA MPOIECCA CTUPAHUS aPXUBA.

OTta KoMaH/a UACHTUYHA aHAJOTMYHOW KOMaHJEe apXUBHOTO OJIOKa.

4.1.3. Utenue TaHHBIX IO 3AJTAHHOMY ajJapecy.

Ota KOMaH/Ja HWACHTHUYHA aHAJIOTMYHOM KOMaHJIe APXHUBHOT'O 0J10Ka.

4.1.4. CHsiTHe 0JIOKHPOBKM 3aNMCH APXHWBA.

DTa KOMaH/la UJEHTUYHA aHAJIOTUYHOU KOMaH/Ie apXUBHOIO OJIOKa.

4.1.5. UYtenue peajLHOr0 BpeMeHH MO YacaM npuoopa.

DTta KOMaH/a UACHTHYHA AHAJOTUYHON KOMaH/E apXUBHOTO OJIOKa.
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4.1.6. Utenue 0CHOBHBIX Pe3VJbLTATOB U3MEPEHHUS.

OTa KOMaHAa NO3BOJSET MPOYUTATh H3MEPEHHBIA BPEMS-UMITYJbCHBIM
pacxooMepoM pacxoi, HH(OpPMAIMI0O O HEIITAaTHBIX CUTyallUsiX M YpPOBHE
CHI'HAJIA, & TAK)KE HEKOTOPYIO IPYTYIO CIYKEOHYI0 MH(OPMALHIO.

dopmaT KOMaH/Ibl: 3alIpOC HA YTeHue ¢ KojaoM aaHHbx 0d01h
B 3anpoce yka3piBaeTcsi HOMEp U3MEPUTEIBLHOIO KaHaa.
Pa3mep kanpa otBera: 29 (n= 24)

CtpyKTypa noJist «JIaHHbIEY:

CMEIICHUE JTAHHBIC pasmep
0 Pacxon B M /aac, yucio trana float 4
4 M3mepenHas ckopocTh 3ByKa B M/c, uncio tuna float 4
8 M3mepenHoe BpeMs mpoJiera, He, yuciio tuna float 4
12 Yposens curnana, BoawT, uncno tuna float 4
16 baiiT ¢naros: 1

bur 0: 1 — ectb HemrraTHble cutyanuu (HC), 0 — ver HC;
burt 1: 1 — HempaBUIIbHO yKa3aH KaHaJI U3MEPEHUS

bur 2: ve ucnonszyercs

bur 3: HC «uet otseta ot IVIUC)

bur 4: HC «BpeMs 0obliie pac4eTHOTO»

bur 5: HC «pacxonx 60JbITie MAaKCUMATBHOT0Y

bur 6: HC «cnumikoM ciia0blii cCUTHAID)

bur 7: HC «cnumikoM 60mb1oii pa3dopocy»

17 Kanaii, kK KOTOpOMY OTHOCSTCS pe3yJIbTaThl U3MEPEHUS 1
(0 —1-i1, 1 — 2-i)

18 YpoBeHb HaNpsKEHUs TUTaHus, BoabT, yucio tuna 4
float

22 Kon HemrratHo cutyanuu 1

23 Kox koo dunuenta ycunenns (0...7) 1

3ameuanue: Eciaum B 3ampoce B MoJie «HOMEpP KaHaiay yka3zaHo 128
(Texymui KaHay1), B OTBETE€ BO3BPAIIAIOTCS PE3yJIbTaThl U3MEPEHUS M0 TEKYIEMY
KaHaJy HE3aBHUCMMO OT pEXMMa MEpeKJIroueHus KaHaiaoB. Ecim ykazaH Homep
kaHama: 0 — 1-i1, 1 — 2-i, U T.n., B OTBETE BO3BpAIAIOTCS PE3YJbTaThl IO
yKa3aHHOMY KaHally, JIa)Ke B PEKUME aBTOMATHUYECKOI'O MEPEKIIOUCHUS KaHaJIOB.
Ecin ykazan Homep kanama (0,1), a pexxum paOOThl YCTAHOBJIEH »ECTKO Ha
JIPYT'OU kaman, To BosBpamaercs Q= 0.0, B GaiiTe (1aroB ycTaHOBJIEH IIePBHIil

OouT.
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4.2. 3anpochl HA 3aIUCH (BpEeMA-UMNVJLCHBIA 0JIOK).

B srom pa3znene npuBeAeHBI OMMCAHUS 3allPOCOB Ha 3alKCh JAHHBIX BO
BpPEMS-UMITYJIbCHBIA M3MEpUTENbHBIA Osok. OO0mmii (opmar 3ampoca NpuBEIEH
Beimie. [Ipm 3TOM B KOMaHAaxX, peanu3ylommx HHTepdenc apXuBHOTO OJ0Ka,
HOMEpP KaHaJla UTHOPUPYETCS.

Onucanusi IpUBEACHBI B MOPSAKE BO3PACTAHUS «KOJIOB JAHHBIX).

4.2.1. YcTaHOBKA aJpeca CYMTHLIBAHUSA apxuBa (kKaapaMu 32 0aiT).

DTa KOMaH/a UACHTUYHA aHAJOTUYHOW KOMaHJEe apXUBHOTO OJIOKa.

4.2.2. PacimiupeHHBIH 3a1poc bopMATHPOBAHUA APXWBOB.

Ota KOMaHJa UWACHTHUYHA aHAJIOTMYHOM KOMaHJI1e APXHUBHOT'O OJ10Ka.

Baumanne! B mone «Tum apXuBHOW 3aldcH» HEOOXOJAMMO TIepeaaBaTh
3HAUYECHHUE 2 — PEKUM BPEMSI-UMITYILCHOIO N3MEPUTEILHOTO OJIOKA.

4.2.3. 3anuch 1eCKPUNTOPOB APXUBOB.

Ora KOMaHJa UWACHTHUYHA aHAJIOTMYHOM KOMaHJIe APpXHUBHOT'O 0J10Ka.
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4.2.4. YcTaHOBKA 1AaTHI M BPEMEHH B 4acax.

DTa KOMaH/ia UJEHTUYHA aHAJIOTUYHOU KOMaH/Ie apXUBHOIO OJIOKa.

4.2.5. 3anpoc rameHusd JKpaHa.

DTa KOMaH/la UJEHTUYHA aHAJIOTUYHOW KOMaH/Ie apXUBHOIO OJIOKa.

3ameyaHue: NOAJNEpKKA ITOM KOMaHIbl BBEAEHA BO BPEMSI-UMITYJIbCHBIN
U3MEpUTEIbHBIM  OJIOK 11  OOecreueHruss COBMECTUMOCTH C MPOrpaMMoi
CUMTBHIBAHUS aPXUBOB CTAllMOHAPHBIX PACcX0I0OMEpOB «/lHenp-7». JTa KOMaHaa He
OPUBOJUT K BBIMOJIHEHUIO MU3MEPUTENIbHBIM OJIOKOM JEHCTBUM, MPUBEJIEHHBIX B
ONHMCAaHUU Ha KOMaHJy. OTO OOYCJIOBJIEHO TEM, UTO BpEeMA-UMILYJIbCHBIN
U3MEPUTEBHBIA OJIOK B MHTEPECAX IHEProcOEpPEeKEHUs TACUT MOJCBETKY JUCILIES
U OCTaHaBJIMBAET BBIBOJ MH(OpPMALMM Ha HEro 4epe3 HECKOJIbKO CEKyHJ I0cCIe
OTIIyCKaHUs €r0 KHOIIOK.
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5. IIpoToko0.J 00MeHa u3MepuTeJbHOro 0Jioka ‘/lnenp-OK’.

Y wum3mepurenbHoro Omnoka «Jlnenp-®K» ects murepdeiic Modbus RTU
(slave), mo3BoOJISIFOLIMNA CUMTBHIBATH M3 OJOKAa pe3yJbTaThl HM3MEPCHHH U
CITyeOHY10 HHGOPMAIIHIO.

Y wusmepurenbHoro Oioka «/[Hemp-®K» HET BO3MOXHOCTH HW3MEHHUTH
CKOPOCTbh OOMEHA M CETEBOM aJipec.

Ckopoctb 0OMeHa Becerna paBHa 19200 6ut/cek.

CeteBoi anpec Bcerna paBeH 2.

[To »To¥ TpWYMHE HENB3S TOJKIIOYATH 0OJiee OTHOTO H3MEPUTEITHLHOTO
osoka k cetu Modbus RTU.

5.1. 3anpocsl Ha uTeHue (Auenp-PK).

B sTOM paznene mpuBeleHbl OMUCAHUS 3alPOCOB HA YTCHHUE JAHHBIX W3
u3MepurenabHoro omoka «JInenp-OKy». O6muii hopmar 3ampoca MpuUBEIEH BBIIIIE.
Onucanusi IpUBEACHBI B MOPSAKE BO3PACTAHUS «KOJIOB JAHHBIX).
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5.1.1. YUteHue 0CHOBHBIX Pe3VJLTATOB U3MEPECHHUS.

Ota KOMaHJa II03BOJIACT IMPOYUTATb OCHOBHBLIC PE3YJIbTaTbl HM3MCPCHUA

pacxogomepa «JlHenp-®K» (pacxoq W YpOBHM HAIMOJHEHMs), a TakKkKe
HH(pOpPMAIIMIO 0 HEITATHBIX CUTYAIUSAX U PEKUME paOOTHI.
dopmaT KOMaH/Ibl: 3alPOC HA YTeHUE ¢ KojoM AaHHbIX 0125h.
Pa3mep kanpa otBera: 37 (n= 32)
CtpyKTypa noJisi «JJaHHbIeY:
CMeEIIICHUE JTAHHBIC pasmep
0 Pacxon B M /aac, yucio trana float 4
4 3apeszepupoano (0) 10
14 YpoBeHb 3an0JIHEHUS 0 BOAOCINBA B MM, 4
yucyo tumna float
18 YpoBeHb 3aM0IHEHHS 1O BOJOCINBA B IIPOLIEHTAX 1
(0...100)
19 Hemrarusie cutyanuu (1= ectb, 0= HET): 1
bur 0: He ucnonezyercs
bur 1: nepenonxnenune BogocauBa
bur 2: ve ucnonwzyercs
bur 3: He ucnonszyercs
bur 4: peBHIIIICHUE MAKC. YPOBHS HATIOJHEHUS
bur 5: 3aTomnenue BojiocnBa
burt 6: moaTomieHe BOIOCIUBA
but 7: 3acopenue BojgocinBa
20 Tekylmui anropuTM U3MepeHus: 1
3- IOrOBOPHOE 3HAYCHHE
4 —MI2406-97
5 - nmadparma
21 3apeszepBuposano (0) 1
22 YPpOBeHb 3aI0JHEHUS TOCIIE BOAOCINBA B MM, 4
gucyo tuna float
26 VYpoBeHb 3an0aHEeHUs O0CIe BOJOCINBA B IPOLIEHTAX 1
(0...100)
27 3apeszepBupoBano (0) 5
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Ilpuio:xenue 1. CTDVKTVDa aDXI/IBHOﬁ IHaMATU.

ApxuBHas maMsiTh OpuOOpa NPEACTaBISET COOOW HSHEPTOHE3aBUCUMYIO
flash-mamsate. OcHOBHOW (GyHKIMEW apXuBa SBISETCS 3allOMHHAHHE IMOKa3aHUI
npubdopa ¢ pa3HOU MEPUOIUIHOCTHIO:

- pa3 B MUHYTY (MHUHYTHBIIl apXHB)
- pa3 B 4ac B HayaJjie KaxJoro yaca (4acoBoii apxXuB)
- pa3 B CyTKU B HavaJie KaX/IbIX CYyTOK (CYyTOYHbIH AapXHB)

COBOKYITHOCTh MHHYTHOTO, YacCOBOTO M CYTOYHOTO apXHBOB OOpa3yroT
OCHOBHOUW apxuB mpubopa. CTPyKTypbl MHUHYTHOTO, YacOBOTO W CYTOYHOTO
apXWBOB CXOKU W TIAMATh MEXKIYy HUMH MOXET THOKO PacTpeIesIThCs.

Bo flash-mamsaTe MOXeT 3aHOCUTBCS TakKe HH(POpPMALIUS O TUIIE U BPEMEHU
BO3HMKHOBEHHUSI pslla HEITATHBIX coObiTuid. IlocienoBaTenbHOCTh JaHHBIX
3anuceil oOpa3yeT apXMB HEIITATHBIX COOBITUH. DTa (QYHKIUS peanu3oBaHa B
apxuBHOM Osioke «J/lnenp-7» B OJIOKe MUTaHUS, HO MOXET OTCYTCTBOBATH B
U3MEPUTEIBHBIX 0JIOKAX CO BCTPOESHHBIM apXUBOM.

Bo flash-mamsTh MOXKeT 3aHOCUTBCS TaKKEe HEKOTOpas Apyras HHPOpMaIlusl.
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I11.1. CTpyKTYpa OCHOBHOT'O APXMBA.

OCHOBHOI apxuB MpPEACTaBIAECT COOOW CTPYKTYpPY, B KOTOPOW KaKIyrO
MUHYTy, 4ac, CYTKH COXpAaHSIOTCA pe3ylbTaThl U3MEpeHu mnpubopa u
BCIIOMOTraTeabHasi HUHPOpMarysl.

MUuHYTHBINM, 4aCOBOM M CYTOYHBIN APXUBBI UMEIOT CXOXKYIO CTPYKTYpY, 32
UCKITIOUGHHWEM KoJudecTBa 3amuceil B daine. B (daitne munytHoro apxmsa 60
3amucei, 4acoBoro - 24, cyTo4Horo - 31.

CrpykTypa JAaHHBIX YCTPOEHA TakK, 4YTO KaKJas apXuBHAs 3aluCh
OJIHO3HAYHO COOTBETCTBYET ONPEACICHHON MUHYTE, 4acy WU CyTKaM.

Hwxe npuBeneHa oOmias CTpyKTypHass cXxeMa OCHOBHOro apxuBa. Jlis
KOMITAKTHOCTH HW300paK€H TOJIbKO MHUHYTHBIM apxuB. YacoBoW W CYTOYHBIN
apXHBBI YCTPOEHBI UJACHTUYHO.

(| Anpec | Pasmep |OrmHcaHiie
4 {(Gallr)
o - v
= 0 16 3aTOIOBOK APXHEBA
=
&=
£ <
E 128 7 HeCKpHITTOP CYTOTHOTO ApXHBa
S m =
= 135 JeCKpHITTOP 9acoBOr0 apxiea
=
= 142 7 HeCKpPHITTOP MHHYTHOTO apXHBa
\
1024 <HATATO 0G4 CTH JAHHBLL>
> 4
1AM b HeckpHrrop (arina (daca) 1 =
% 28
T +8* e 6 =
= AM 8 Heckpurrop (paiima (qaca) N =
é GaY &
E AF1 Ps"60 | 603armicefi darfma 3a dac 3
= 1=
=
=l
\ AFN | Rs%60 | 60 s3armcedl (pafia 3a Hac

Ha stoii cxeme AM — aapec TaOJIMIIbI IECKPUIITOPOB MUHYTHOTO apxuBa, N
— xonuuecTBO (¢ainoB munytHoro apxupa, AF1...AFN — anpeca ¢aiino, Rs —
pasmep apxuBHOU 3amucu (6aiT), Rs*60 — pasmep daiina MUHYTHOTO apXuBa 3a
OJIMH Yac.
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I11.1.1. CtpykTypa (halijioBOM CHCTEMBI.

OcHoBHOUW  apxuB  mpubopoB  «/lnenp-7»  mnpencraBisier  coOoi
CTPYKTYPUPOBAHHYIO CUCTEMY XPAaHEHUs JAHHBIX B SHEPrOHE3aBUCUMOM MAMSTH.
Opranuzanus CTpyKTypbl OCHOBAaHA Ha IMPUBS3KE JTAHHBIX K PEaJbHOMY BPEMEHU
1o yacam npubopa.

Kaxnas apxuBHasg 3amMcb MHHYTHOTO (Y4acoBOro, CyYTOYHOIO) apXuBa
IPEICTABISAET Pe3yiabTaThl U3MEPEHUMN 3a ONPEIEICHHYI KAJIECHIAPHYI0 MHUHYTY
(4ac, CyTKH).

ApxuBHBIE 3anucu  Tpynnupyrorcs B - ¢aidabl.  Daiin  coaepkur
(PMKCHPOBAHHOE YUCIIO 3aIIMCEN U MPEJCTABISAET pe3yabTaThl U3MEPEHUH 3a OoJee
JUITATENbHBIA KaJeHJapHbI nepuod. [Ins MuHyTHOTO apxuBa (aii COAEpKHUT
JAHHBIE 3a 4Yac, JUIsl 4acOBOI'O apXHWBa — 3a CYTKH, JJsi CYTOYHOTO apXxuBa — 3a
MECHILI.

MuHyTHBI (4acOBOM, CYTOYHBIM) apXuB COCTOMT M3 (HUKCUPOBAHHOIO
yucna (aitsios, 3aJaHHOTO IpH POPMATHPOBAHUU aAPXUBA.

[Tpu HaACTyIJIEHUH HOBOTO KaJIEHJAPHOrO Mepuoja, TpeOYyIOIero co3aaHus
HOBOro ¢aina (Harmpumep, Ui MUHYTHOTO apXuBa — B Hayaje yaca), B apXuBe
ctupaercst (aitn, comepkamuii HamboJee cTapble JaHHbIE, U Ha €ro MecTe
co3maercs HOBBIM (aitn. [lpm sTom B geckpuntop aiiila BHOCUTCS HOBas
uHdopmalms 00 ero BpeMeHH.

3anuce apxuBa MOXET HMMETh Pa3HBIM pasMep M COAEpPKaTh pa3HbIE
naHHbple. PopMar 3amuCcU 3aBUCUT OT TUIA apXWBHOW 3alMCH, 3aJaHHOTO IpHU
dbopMaTUpOBAaHUY, a TAKXKE OT THUIA U3MEPUTEIHHOTO O510Ka. DopMaThl ApXUBHBIX
3alKUCel pa3HbIX TUIIOB PACCMOTPEHBI B OTJIEIBHOM pa3Jiele.

_42 -



I11.1.1.1. 3aro10BOK apxuBa.

3aroj0oBOK apxuBa pacronaraercs mo aapecy 0 ¥ MMeeT CleAyIONIyo

CTPYKTYpPY:
azpec JIAHHBIE pasmep
0 Curnarypa 3arosnoBka: 0d9147ca8h 4
4 Wnentudukatop (Homep) Tekyuiero GopMaTHpOBaHUS 2
6 Tun apXyUBHBIX 3aNTUCEN: 1

0 — pexuM COBMECTUMOCTH ¢ npubopamu V3

1 — pexuM ABYXKAHAJILHOT'O pacxoJoMepa ¢ IIepeaadcii JaHHbIX
yepe3 YaCTOTHEIE BBIXOIbI

2 — PEXKUM BPEMA-UMITYJLCHOIO H3MEPUTENLHOIO OJI0Ka

3 — peXXHM pacxoJoMepa ¢ mepeaadeii ganueix uepe3s Modbus

7 Baiit ¢graroB Modbus: 1

out 0: 1 - uar yckopennoro oomena mo Modbus

out 1...7 — 3ape3epBuponano (0)

8 baiiT ¢naros koHdurypauuu: 1
but 0: 1 — coxpaHsaTh apXUBHbBIEC TAHHBIE IPU YTCHUU apXHBa
bur 1...7 — 3ape3epBupoano (0)

9 3apeszepsuponano (0) 1

10 v_scale_ind, HoMep MacmTabHOTO KO3 dUTTUEHTA TS 1
apXWBHOM 3aIMCH B PEXKMME COBMECTHMOCTH.

11 255-v_scale_ind 1

12 3apezepBupoBato (0)

15 KC (nomonnenue cymmel 6ait no 0fth) 1
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I11.1.1.2. leckpunTopbl apXuBOB.

[Io ampecy 128 pacnosararoTcsi AECKPUIITOPBI apXUBOB. JlecKpunTopbl
apXMBOB 3allMCBHIBAIOTCS IpH (OpMaTUpPOBAHUU apxuBa. B pabouem pexume
JaHHbIE B IECKPUIITOPAX apXHUBOB HE U3MEHSIOTCSI.

aapec JlanHbie pasmep
128 JIECKPUNTOP CYTOYHOTO apXHBa 7
135 JECKPUIITOP YaCOBOI'0 apXUBa 7
142 JIECKPUNITOP MUHYTHOT'O apXHBa 7

Jleckpunrtop CyTO4HOro (4acoBOr0, MUHYTHOTO) apXHBa UMeeT ¢hopMart:

CMELICHHE JJAHHBIE pasmep
0 KOJIN4eCTBO (paiiioB apxuBa (Mecs1eB — Ui CYyTOYHOTO, CYyTOK — 2
U1 4aCOBOI'0, YAaCOB — JUII MUHYTHOTI'0)
2 aJpec Hayajla apxusa
5 3ape3epBUPOBAHO (HOIHKHO OBITH () 1
6 KC (nononnenue cymmel 6ait 1o Ofth) 1

[To agpecy Hauana apXuBa U3 JICCKPUIITOPA apXHBa PACIIOIaracTcsi MaCCHB
JIECKPUIOTOPOB (haliyIoB.

Buumanmue! Ilog ocHoBHOU apxuB oTBeneHa oOnacte mamsatu ¢ 400h mo
Ofefffh. Komanna 3amucu JecKpunropoB, 3ajarolias pacnpelneieHue MNamsTH
MEXIy apXuBaMM, HE JOJDKHA BBIIEIATH MAaMSTh 3a IpeaesaMu 3Tod obmactu!
AJpeca Hauajga apXuMBOB B JECKPUIITOPAX apXMBOB JOJIKHBI ObITh BHIPOBHEHBI I10
Hayaiy cTpaHuubl 512 6ailt (gomkHbI  ObITh  KpaTHbl  S512). MaccuBbl
JNECKPUNTOPOB (HaljIOB JTOMOJHAIOTCS HEUCHOJIb3YEMbIMU JaHHBIMU TaK, YTOOBI
OHM 3aHMMAJIY 1IeJI0€ YUCIIO CTpaHull 1o 512 6aiT. DTO clenaHo A TOro, 4ToObI
HayaJio 00JIaCTU MaMSTH, OTBEJIEHHOM MoJ (ailyibl, ObUIO BHIPOBHEHO IO Hayaily
ctpanunibl (512 6aiiT). ApXuBbl B TaMATH JOJDKHBI OBITh pa3MeElieHbl B
MOCJIEIOBATEIbHOCTU: CYTOYHBINA, YAaCOBOW, MUHYTHBIN (B MOPSIIKE BO3paCTaHUs
aJPeCcoB).
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I11.1.1.3. leckpunropsl (paiios.

[Io anmpecy Havama apxuBa, YKa3aHHOMY B JECKPUNTOPE ApXUBA,
pacnosaraeTcsi MacCcuB JAecKpuntopoB QaitoB. KonuuecTBo 3amucelt maccua
JECKPUNTOPOB (haiijIOB paBHO KOJMYECTBY (DailiIOB, YKa3aHHOMY B JECKPUIITOPE
apxuBa. Kaxxas 3anuce maccuBa JECKpUITOPOB (paiijioB ONUCHIBAET OJIUH (aiil.

[Tpu HacTymjI€eHUM HOBOT'O KaJlEHAAPHOTO Meprojia, TPEeOYIOIEro Co3aaHus
HOBOro (aiina (Hampumep, JUlsi MUHYTHOIO apXuMBa — B Hadyajie yaca), B apXuBe
cTupaercs (aiin, coxep)kamuii HamOojee cTapble JaHHbIE, U Ha €ro MecTe
co3maercss HOBBIA (paiin. [lpm sToM B meckpunTop ¢aitma BHOCHUTCS HOBas
uHpopMaIus 00 ero BpeMeHHU.

HeckpunTtop (aityia uMeeT cieayromuil popmar:
[l cyToyHOro apxmsa:

CMEIICHHE JTAHHBIC pasmep
0 HoMep roja (roa-1972) 1
1 Mecst (ynakosBanubiii BCD) 1
2 3ape3epBUPOBAHO 2
4 aapec daiina 3
7 KC (nomonnenue cymmel 6ait no 0fth) 1

Jlia gacoBoro apxusa:

CMEILEHUE JTAHHbBIE pasmep
0 HoMmep roza (roa-1972) 1
1 mecsr (yonakoBauueiii BCD) 1
2 nenb (ynakoBaHHbii BCD) 1
3 3ape3epBUPOBAHO 1
4 anpec (aiina 3
7 KC (monomnenue cymmsl 0ait no Ofth) 1
JI1s1 MUHYTHOTO apxuBa:
CMeEIICHHE JTaHHEIC pasmep
0 HoMep roja (roa-1972) 1
1 Mecsr (yoakoBauHsiii BCD) 1
2 nenb (yonakoBanuwiii BCD) 1
3 yac (ynakoBaHHblii BCD) 1
4 aapec (aiina 3
7 KC (monomnenue cymmsl 6ait no Ofth) 1

Buumanmue! Maccus JIECKPUIITOPOB Gaiiion JOIOJTHAETCS
HEHUCIOJIb3yeMbIMU JaHHBIMHM TaK, YTOObI OH 3aHHMMAaJl IIeJIO€ YKCIIO CTPaHUI] 1O
512 6aiT. D10 CcheiaHo JJId TOTO, YTOOBI HA4ajao 00JAaCTH MaMsITH, OTBEICHHON
noA ¢aissl, ObUTIO BRIPOBHEHO 110 Hayaly cTpaHuiibl (512 6aiT).
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I11.1.1.4. daiiambl.

[To agpecy, ykazanHoMmy B Jjeckpunrtope ¢aiinia, pacnosaraercs aiin,
CoJiepKalllMil JaHHbIE, OTHOCSIIMECS K YKa3aHHOMY B JecKpunrope Qaitna
IIEPUOLY:

daiin cyTOYHOro apxuBa COJEPKUT MaccuB 31 3amuce JaHHBIX. (I-1)-1
3anuch (i=1..3]) COOTBETCTBYET HAHHBIM 3a i-d JIEHb MECSla, OMMCAHHOIO B
neckpunrope (aiina. g MecsueB UIMTENbHOCThIO MeHee 31 1Hs, crapiiue
3anucH (aitia He 3amOTHSIIOTCS.

@aiin 4acoBOr0 apxuBa COJNEPKUT MACCUB 24 3amMcedl NAaHHBIX. i-S 3aIUCh
(i=0..23) coOTBETCTBYET JaHHBIM 3a i-d Yac CYTOK, ONMCAHHBIX B JECKPHUITOPE
¢aiina.

@aiin MUHYTHOI'O apXyBa COAEPKUT MaccuB 60 3anucel TaHHBIX. i-s 3aIIACh
(i=0..59) cOOTBETCTBYET AAHHBIM 3 i-}0 MUHYTY 4Yaca, ONMCAHHOIO B IECKPUITOPE
daiina.

3anucu B (aiinie pacrnosaraloTcs OJHa 3a APYTro, TO €CTh aJpec i-i 3amucu
apxuBa paBeH (AF+i*Rs), rie AF — angpec ¢aiina, Rs — pazmep apxuBHOM 3aIuCH.

B apxuB B 3aBUCHMOCTH OT peXHMa, 33JaHHOrO Mpu (HOpPMATUPOBAHUH,
MOTYT 3aHOCUTBCS 3alCH PA3HbIX TUIOB. PeXMM apXuBa MOXKHO OMNPENEIUTH MO
3HAUYEHUIO MOJIS1 «TUIl aPXUBHBIX 3aKCEi» B 3ar0JIOBKE apXUBa.

B CJICAYIOMICM PA3ACJIC IMPHUBCACHLI CI)OpMaTBI 3aIlIMCHU JaHHBIX IJIs1 Pa3HbIX
PCKHUMOB U TUIIOB U3MCPUTCIIbHBIX OJI0KOB.
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I11.1.2. dopmarshl 3anuceii panjios.

dopmar  3anucu  daiiia apxWBa  YCTAaHABIMBACTCI  BO  BpeMs
bopmaTupoBanus apxuBa. Ero MOXHO ONpeaeauTh [0 TUITY apXHMBHbBIX 3alKCE B
3aroJIOBKE apXuBa WIIM KOMaHI0M YTeHUs KOHGUTIYpalK apX1Ba.

Kpome Toro, /is Tuna apXMBHBIX 3aIMCEH «PEXKHUM C Iepeaadyei JaHHBIX
yepe3 Modbus» ¢dopmar 3amucu 3aBUCHUT OT THIIA HM3MEPUTEIBHOrO OJIOKa,
MOJIKJIFOYCHHOT0 K apXUBHOMY OJIOKY.
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I11.1.2.1. Peskum cOBMECTUMOCTH C apXuBom V3.

Janubiii popmar 3anucu o06ecrieurBaeT BBICOKYIO CTEIIEHbh COBMECTUMOCTH
C TIpeABIIYIUM (TPETHHUM) IMMOKOJICHUEM apXUBHBIX 0J10KOB «/[Hemnp-7». CoBnagaer
Kak oOIllasg CTPYKTypa OCHOBHOT'O apxuBa, Tak U (opMaT 3amucu apxuBa. IJTO
MO3BOJISIET B HEKOTOPBIX CJydasiXx HCIOJb30BaTh IPOTPAMMHOE M amlapaTHOE
obecrieueHue, pazpaboTaHHOe JUIsi PaOOTHl B KOMILIEKTE C «JIHETp-7» ¢ apXuBOM
3-r0 NOKOJICHHS.

dopmaTUpoBaHUE apxXWBa IO/ 3alUCh JAHHOTO (opMaTa OCYIIECTBISETCS
0Cc000# KOMaHAOW, OTIIMYHON OT KOMaHJIbI (POPMATUPOBAHUS IO/ 3AIUCU JAPYTHX

glgo pMaToOB.

Pa3mep apxuBHo# 3anucu: Rs= 8 0aMT.

PopmaTr apXUBHOM 3aIUCH:

CMEIICHUE TaHHBIC pasmep
0 00BEM CyMMapHBIH, TIeJI0C YUCIIO Oe3 3HaKA. 4

Ecnu 6ut 6 Gaiita ¢aroB ycTaHOBIIEH, TO 00BEM BBIPAXKEH B

SIMHUIIAX, 3aBUCSIINX OT 3HadeHHs Kodddummenrta v_scale ind

U3 3aroJIOBKa apXHBa:

v_scale_ind= 0 — xybomeTpbI

v_scale_ind= 1 — gecsteie KybomeTpa

v_scale ind= 2 — coTsle KyOomeTpa

v_scale_ind=3 TeicsuHbIe KyOOMeTpa (JIUTPHI)

Ecyu 6ut 6 6aiita ¢iaroB He yCTaHOBJICH, TO 00bEM BBIPAKEH B

JUTpax.
4 3ape3epBUPOBAHO

6 ¢bnaru 1
7 KC (nomonnenue cymmel 6ait no 0fth) 1

Baiit draroB nmeet Gpopmar:

ouT ONMCAHUE
0 «1» - ecnu 3a OMKMCHIBAEMBIN MEPHO]] OTKIIOYAIOCH TUTAHHE
1..5 3ape3epBUPOBAHO
6 «1» - 06beM MacIITAOMPOBaH B COOTBETCTBHHU € KO3 (HUITEHTOM
v_scale_ind.
7 «1» - ecnu 3anuck gaHHBIX (0aiTe! 0..3) He 3an0THEHA TaHHBIMU (TIPUOOP

He paboTan B COOTBETCTBYIOIIMHA MEPHUO BPEMEHH )
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I11.1.2.2. PaciunpenHasi apXuBHasA 321K Ch.

O1oT (QopMar HCHOJIB3YyETCs B pacxogoMepax, B KOTOPBIX Iepeaaya
uHdopMallMM O pacxoje U3 HU3MEPUTENHLHOTO OJoKa B apXUBHBIA OJOK
MIPOU3BOAMUTCS Y€pe3 OJMH UIIU JBA YACTOTHBIX BBIXO/IA.

Jror Qopmar, B omiMuue OT ¢opMara COBMECTUMOCTH, OOJee IOIHO
peanu3yeT BO3MOXHOCTH apXMBHOTO OJI0Ka 4-TO MOKOJIeHUs. B yacTHOCTH, 3anuch
apxXuBa MOXET CcojAepKaTh WHGOPMAIMIO C JBYX H3MEPUTEIBHBIX KAHAJIOB, a
TaK)Ke COXpaHsSeT BpeMs paboThl mpubopa 3a Mepuoja, K KOTOPOMY OTHOCHUTCS
apXUBHAasl 3aIUCh.

Pa3mep apxuBHoii 3anucu: Rs= 64 GaiiT.
Popmar apXMBHOM 3aIUCH:

CMEIIICHUE JTAHHBIC pasmep
0 BpemenHas METKa 3alllCU apXHBa 8
8 djaru 3amnucu: 1

6ur 0 - «1» - ecnu 3a MEPHOA OTKIIIOYAJIOCH TUTAHNE
out 1...7 — e ucnonwzyercs (0)
9 O6wHit 06BeM, M, nepBBIN KaHai, yuciio tuma float 4
13 O6mas macca, TOHH, IEPBBIN KaHai, yucyo tumna float 4
17 Temneparypa, necsateix °C, epBbIil KaHaI, IET0E 2
19 3apeszepsuponano (0) 5
24 OOmwii 00BeM, M /qac, BTOpoi kKaHai, yuciio tuma float 4
28 O6mas macca, TOHH/4ac, BTopoi kaHa, uncio tuna float 4
32 Temneparypa, necsatbix °C, BTOpOH KaHa, 1170 2
34 3apeszepsuponato (0) 27
61 Bpems pabotsl mpubopa (cMm. onucanue). ToabKo I 4aCOBOTO 2
U CYTOYHOTO apXUBOB. ApXHMBHPOBAaHHUE BpPEMEHU pPAOOTHI
peaIM30BaHO B MPOINMBKAaX HAYWHAs ¢ Bepcun 4.1
63 KC (monomnenue cymmel 6aiT no Ofth) 1
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I11.1.2.3. ApxuBHasi 3alUCbh BpeMsI-UMITYJIbCHOT0 M3MEPHUTEJIbHOI0 0JI0KA.

B nanHom pexume paboTarOT BpEeMsS-UMITYJIbCHBIE W3MEPUTEIbHBIE OJIOKH
«duernp-7». Ot npubOoOpbl HE KOMIUIEKTYIOTCS apXWMBHBIM OJIOKOM (OJI0KOM
NUTaHUs ¢ (PYHKIMEH apXHUBaIMHU), ApXUB COXPAHSIETCS B CAMOM HM3MEPHUTEIILHOM

OJIOKE.

3anuch COAEPKUT JAaHHBIC O PACXOJIE MO JABYM HM3MEPUTEIHHBIM KaHalIaM, a
Takke MoApOoOHYI0 HH(OpPMAIMI0O O BPEMEHH pabOThl MpuOOpa W Pa3IUYHBIX
HEMITATHBIX CUTYallUN 3a MEePUOJI, K KOTOPOMY OTHOCUTCS apXHBHAs 3aIHCh.

Pa3mep apxuBHoii 3anucu: Rs= 64 G6aiiT.
PopMaT apxXMBHOM 3aAIIHCH:

CMEIIeHHE JTaHHbIE pasmep
0 BpemeHHas MeTKa 3alucy apXuBa 8
8 3apesepupoBano (0) 1
9 OO0uuii 00beM, M3, nepBbId KaHai, yucio tuma float 4
13 3apeszepsuponano (0) 11
24 O6wHit 06BeM, M, BTOpOI KaHau, yucio tumna float 4
28 3apeszepsuponano (0) 11
39 [TapameTpsl BpeMeHH paboThI 24
63 KC (monomnenne cymmer 6ait no Ofth) 1

CtpykTypa napaMeTpoB BpeMeHH paboTHI (CM. ONKCAHUE):

CMEIICHHE JTaHHbBIE pasmep
0 Bpewmst HC «Bpewms 6osbiiie pacaetnoroy (1 kana) 2
2 Bpewmst HC «Bpewmst 6osibliie pacueTHOro» (2 xaHan) 2
4 Bpemst HC «Pacxon 6ombiie MmakcumabHOTo» (1 KaHam) 2
6 Bpemst HC «Pacxon 6ombliie MakcCUMaJIbHOTOY (2 KaHa) 2
8 Bpemst HC «Cnumikom cnaOsiii curaamy (1 xaHai) 2
10 Bpems HC «Cnunikom cinaOblii curtamy (2 xaHai) 2
12 Bpewmst HC «Cnumikom 6onbiioit pazdpocy (1 xanan) 2
14 Bpemst HC «Caumikom 60mb1110# pazopocy (2 kaHan) 2
16 3apesepBuposaso (0) 2
18 Bpewsi, korna 6s11a xoTst 661 o1Ha HC (1 xanan) 2
20 Bpewmsi, korna Obuta xots 661 ogqHa HC (2 xaHan) 2
22 Bpems pabotsl npubopa 2
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I11.1.2.4. Peskxum cBSA3M apXMBHOI'0 U U3MEPUTEJIBbHOI0 0.10k0B Yepe3 Modbus.

B nannom pexume paboTaroT pacxomomepsl «JlHemnp-7» pa3HbIX BHIIOB, B
KOTOpBIX Tiepenaya WHPOpMALMKU U3 U3MEPUTEILHOro OJIOKa B apXUBHBIA OJIOK
pou3BOIUTCS 0 MpoTokoay Modbus RTU.

N3meputenshbie 070KkM uMeroT cobctBeHHbIM uHTEpderic Modbus RTU,
MO3BOJIAIONIMN CUUTHIBATH M3 HUX TEKYIIHE PE3yJIbTaThl U3MEPEHUN. APXUBHBIN
OJIOK pacxogoMepa MOXKET OCHAIIAThCS JTOMOJHUTEIbHBIM HMHTEpdericom RS-232
wi RS-485 st moakroYeHUs K M3MEPUTENbHBIM OJTIOKaM; MPU 3TOM apXWBHBIN
ook paboraer B pexxmme Master. K apxuBHOMY On0Ky 1O 3TOMY HMHTEpdency
MOHO MOJIKJIFOYATh TOJILKO OJMH U3MEPUTENIbHBIN OJIOK.

Xotst ¢opMar apXMBHOW 3amUCH  3aBHCUT OT  MOAKJIIOYEHHOTO
U3MEPUTENHHOTO 0JI0Ka, 3TOT (PopMar 10 HEKOTOPOM CTENEHU YHUDPUIIMPOBAH.
JHanee npuBeaeH oOumi Gopmar 3amucH, a ero AeTajau3aius B 3aBUCUMOCTH OT
U3MEPUTEIBHOr0 0JI0Ka — B MOJpa3/enax JaHHOTO pa3jena.

Pa3zmep apxuBHoii 3anucu: Rs= 64 0alT.
dopMaT apXrMBHOU 3aMUCH:

CMeEIIECHHE JTaHHbIE pasmep
0 BpemMeHHast MeTKa 3aIlCH apXHWBa 8
8 Howmep Tna u3amMepuTeapHoro 0jJoka 1
9 OOmumii 00BeM, M , yucno tuna float 4
13 OOmas Macca, ToHH, ymcito trna float 4
17 Temneparypa, necareix °C, 1iemnoe 2
19 cneur(uieckue JaHHbIE U3MEPUTEIILHOTO 0JIOKa 38
57 OO61ue napaMeTpsl BpeMeHH paboThl 6
(JuTst apXMBOB JTAaHHBIX, MOIYYEHHBIX 10 Modbus)
63 KC (monomnenue cymmsl 6ait no Ofth) 1

CrpykTypa 001IMX mapaMeTpoB BpeMEeHHU paldoThl (CM. ONKCAHUE):

CMEIICHUE JAHHBIC pasmep
0 Bpewmst HC «OtcyterBue cBsizu no Modbusy 2
2 Bpewmsi, korga Obuia xotst 661 oqHa HC 2
4 Bpewmst pabotsl mpubopa 2

Howmep Tumna n3meputensHoro 06JI0ka MOKET MPUHUMATH OJHO U3 3HAYCHUI:

Homep tuna Ha3zBanue Tuna u3MepuTenbHOro 010Ka
0 JIOIUIEPOBCKUI U3MEPUTEILHBIN OJI0K
7 Wsmepurenpublii 010k «aenp-DKy»
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I11.1.2.4.1. loniepoBcKMii M3MePHUTEJIbHbIN 0JI0K.

CtpykTypa TOJISI  apXMBHOM  3alUCHU  «CHEeUU(PUYECKHE  JTaHHBIC
M3MEPUTEIILHOrO OJIOKa» A JOTIJICPOBCKOI'O U3BMEPUTCIIBHOT'O O0Ka:
CMEIICHHE JTaHHBIC pasmep
0 CpemHsisi CKOPOCTh TOTOKA, M/c, gncio Tumna float 4
4 CpenHuii ypoBeHb HAMOJTHEHHSI, MM, uncio tuna float 4
8 Cpennuii ypoBeHb MMOJIE3HOTO CUTHAIA, MB, 11emmoe 6e3 3Haka 2
10 Cpennuii ypoBeHb 0011eT0 curHaia, MB, 1ienoe 6e3 3Haka 2
12 3ape3epBupoBaHo (0) 20
32 [Tapamerpsl Bpemenn HC normiepoBckoro pacxogomepa 6

CtpykTypa mapameTpoB BPEMEHM HEIITATHBIX CUTYyalHU JOIUIEPOBCKOIO

pacxojomMepa (CM. OIIMCaHUE):

CMEIlICHHE JTaHHbIE pasmep
0 Bpewmst HC «CnunikoM 60161101 YPOBEHb CUTHAJIA» 2
2 Bpewmst HC «HemtaTHas cutyanusi o JaTyukam» 2
4 Bpems HC «Hu3skuii cursan win HyJIEBOM IOTOK» 2
I11.1.2.4.2. U3meputenbHblii 010K «/IHenp-PK».
Ctpykrypa TIOJISI ~ apXMBHOW  3alMCH  «CHCHM(PUYSCKHE  JTaHHBIC
WU3MEPUTEIBHOr0 OJI0Ka» Il U3MEpUTENbHOro 0Joka ‘lnenp-OK’:
CMEIlICHHE JTaHHbIE pasmep
0 CpenHuii ypoBeHb 10 BOJIOCINBA, MM, uncio Tuna float 4
4 Cpennuii ypoBeHb MMOCJe BOJOCINBA, MM, yrciio tuna float 4
0 3ape3epBupoBaHo (0) 20
32 [TapameTpsl Bpemenu HC {nenp-®OK 10

CrpykTypa napamMeTpoB BpeMeHM HemTaTtHbIX curyauuid Jlaenp-OK (cm.

OIIMCaHUE):
CMEIIeHHE JTaHHbIE pasmep
0 Bpewms HC «Bonocius nepenoiaHen» 2
2 Bpewms HC «IIpeBblllieHre Makc. YpOBHS 2
4 Bpewms HC «Bonocnus 3atonien» 2
6 Bpemst HC «BoaocauB noaTomnien» 2
8 Bpemst HC «Bogocnus 3acopen» 2
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I11.1.3. CTpYKTYPHI JAHHBLIX, HCHOJL3VIOIIHECH B APXHUBE.

B »TOoM paznene omnucaHbl HEKOTOpPHIE CTPYKTYpPbl JIaHHBIX, KOTOpbIE
MPUMEHSIOTCS B OCHOBHOM apXuBe npubopos ‘J{nenp-7’.

I11.1.3.1. BpemeHHasi MeTKAa 3aNIMCH APXHUBA.

BpemenHnasi MeTka npuUMEHSETCS] B apXUBHBIX 3alUCAX OOJBIIMHCTBA TUIIOB
TUTst 0003HAYCHUST BPEMEHH, KOT/Ia JaHHAs apXWBHAS 3aIUCh ObljIa ChOpMUPOBAHA.
CtpyKTypa BpEMEHHOW METKH 3alMCH JJAHHBIX ApXUBA!
CMeEIICHHE JTaHHEIC pasmep

0 3ape3epBupoBaHo (0)

3 MuHyTa (ynakoBanHbiii BCD)
4 yac (ymakosanubelii BCD)
5 neub (ynakoanablii BCD)
6
7

Mecs1 (ynakoanaeiii BCD)
HoMep roja (roa-1972)

Ecnmu nmara/BpeMss BpeMEHHOW METKM HE pPaBHBI J1aT¢/BPEMECHH W3
COOTBETCTBYIOIIETO JAECKPUNITOpa (pailyia, OHU MOTYT OTHOCUTBHCS K MPEIbIIYIIEMY
UKy 3anoiHeHus ¢aina (korga aeckpunrtop (aitma Obl1 apyroit). JlanHas
3aMiCh MOXET OBITh HMHTEPIPETUPOBAHA MPUKIAJHON TPOrpaMMoOi  Kak
«ycTapeBIasy (laHHbIE HE BOCIPUHUMAIOTCS).

el el L Ll e N AN
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I11.1.3.2. Bpemsi padoTsl mpuéopa B onpeaeieHHOM COCTOSIHUM.

B HekoTopbie apXMBBHI 3aMKMCBHIBACTCS BPEMsl HAXOXJIEHUS MpUOOpa B TOM
VI UHOM COCTOSIHMH 32 MHTEPBaJl apXUBaIluu (MUHYTY, 4ac, CyTKH).

B uactHOCTH, B apXHMB MOXET 3aHOCUTBHCS BpeMs paboThl (HapaOOTKH) 3a
JAHHBIMA TIEPUOJ BPEMEHHM, a TAKKE BPEMS HAJIMYMS PA3HOrO BUJA HEIITATHBIX U
ABAPUMHBIX CUTYaLIUH.

Bpemss xpanutcs B Buae 1enoro 16-paspsmHoro uucia 0e3 3HakKa.
JIuCKpeTHOCTh BpPEMEHU CcOCTaBisieT 2 cekyHabl. Hamnpumep, uyucio 1234
(mecsituuHoe) o3HavyaeT 2468 cexyHI.

ApXUBHpPOBAaHUE BPEMEHHU PadOThl peaM30BaHO B MPOIIMBKAaX HAYMUHAS C
Bepcnu 4.1.
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I11.2. CTpyKTYpa apXHBA HEINITATHLIX COOBITHI.

4096 Gaiit flash-mamsTi OTBOANTCS MO/ APXUB HEIITATHBIX COOBITUN. AZIpec
Hayvaja apxXuBa yKa3aH 371eCb. APXUB COACPKHUT MHPOPMAIUIO O MOCIeAHUX 256
HEIITATHBIX COOBITHSX; Ka)XJ0€ HOBOE HEIITaTHOE COOBITHE 3aTHPAcT camoe
cTapoe.

ApXHMB HEIITATHBIX COOBITUA €CThb B apPXMBHOM OJIOKE, HO MOXET
OTCYTCTBOBaTh B M3MEPUTENbHBIX OOKax ¢ (yHKIMeN apxuBa. B yactHOCTH, BO
BPEMSI-UMITYJIbCHOM U3MEPUTEIBHOM OJIOKE 3TOr0 apXUBa HET.

111.2.1. dopMaT 3aIMCH APXUBA HEIITATHLIX COOLITHH.

Pa3smep 3anmucu apxuBa HEIITATHBIX COOBITHIL: 16 OaliT
dopmar 3anucu apxrMBa HEIITATHBIX COOBITHM:

CMEIICHHE JTaHHEIC pasmep
0 THII HEIITATHOTO COOBITHS 1
1 MUHYTHI (yriakoBaHHbI BCD) 1
2 yac (ymakoBanHbli BCD) 1
3 neub (ynakoanabiii BCD) 1
4 Mecs1 (ynakosanaelii BCD) 1
5 HoMmep roza (roa-1972) 1
6 Jlon. naopmanus, 3aBucsIas OT TUITA HEIITATHOTO COOBITHS 7
13 3ape3epBupoBaHo (0) 2
15 KC (nomonnenue cymmel 6aiit 1o 0fth) 1

Bo3moxHBI CICAyromme TUIlbl HCIITATHBIX COOBITHH:

Twum HemTaTHOTO Omnmncanue
COOBITHS
0 Bxnrouenue wiIM nepesarpyska npuoopa
4 KoppekTupoBka BpeMEHH
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I11.2.1.1. CoObITHE ‘BKJIIOYEHHE WJIM NIepe3arpy3ka npudopa’.

JlanHoe cOOBITHE 3aHOCHUTCS B apXUB HEIITATHBIX COOBITUH TMPHU KaXI0M
BKJIIOUEHUHM WJIM Tepe3arpy3ke mpubopa. B KkadecTBe BpEeMEHHM HEIITaTHOTO
cOoOBITHSl yKa3blBa€TCSd BpeMsl BKIIOUEHHUs (3arpy3ku) mnpubopa. Taxxke mgor.

uHpopmarms:
CMEIICHHE JTAHHBIC pasmep
6 Bpewmst BeikroueHuUs1 mpudopa MHHYTBI 1
7 (mocnenHee BpeMsl 3allOMUHAHUS qac 1
8 TEKYIIUX 3HAYCHUM ) JIEHb 1
9 MeCSII] 1
10 HoMmep roxaa (roa-1972) 1
11 Kon npuunnbl nepesarpy3ku 1
12 3ape3epBupoBaHo (0) 1

Koasl npuumHbl nepe3arpys3Ku:

0 110/1a4a IMTAaHUs Ha BBIKJIIOYEHHBIH puOop (BKIIOYECHHUE)
HECTa0MIILHOCTh HAIIPSKEHUSI MM TAHUS

annapaTtHeli nepesanyck (RESET)

MPOTPAMMHBIN TTepe3anycKk

omrOKa KOHQUrypalyu mporeccopa

Huskoe HanpspkeHue "+12B" (ALARM)

Nepe3anyck 1o CTOPOKEBOMY TaliMepy (3aBUCAHHE)

100 Hepacno3HaHHas IPUYMHA

SN | |WIN|—

I11.2.1.2. CoObITHE ‘KOPPEKTHPOBKA BPEMEHHU .

JlanHO€ COOBITHE 3aHOCHUTCSI B apXUB HEIITATHBIX COOBITUI MPU YCTAHOBKE
BpEMEHH B TPHUOOpPE COOTBETCTBYIOIIEH KOMAaHIOW. 3amuch CONIEPIKHUT JOIL.
nH(OPMAITHIO — HOBYIO JIaTy M BPEMSI:

CMEIlICHHE JTaHHbIE pasmep
6 HoBas nata u Bpems MUHYThI 1
7 qac 1
8 JI€Hb 1
9 MecCsLL 1
10 Homep roza (roa-1972) 1
11 3ape3epBupoBaHo (0) 2
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111.3. Ilpoune 1aHHBIE B AAPECHOM IMMPOCTPAHCTBE.

B aapecHOM mnpoCTpaHCTBE apXMBHOM IAMATH CONEPKUTCA HEKOTOpPAst
uHpopMarusi o mpubope, pa3NIWYHBIC 3HAYCHHUS W TApaMEeTpPbl, KOTOpPbIE HE
BKJIFOUEHBI B CTPYKTYPY apXHBa.

Jlanee mpuBeneH MepeueHb TaKUX JaHHBIX ISl apXUBHOro Ojoka «/[Hemp-
T». s u3MepuTenbHbIX OJIOKOB ¢ (DYHKIMEH apXUBa HEKOTOPHIE U3 ITUX JTAHHBIX
MOTYT OTCYTCTBOBATb.

azapec JTaHHbIE pasmep
16 (10h) | Homep mociemHei 3anmmcy apXyuBa HEIITATHBIX COOBITHIA 1
17 (11h) | Bepcus npomuBku (major version) 1
18 (12h) | IMoxBepcust mpomMBKH (MIinor version) 1
19 (13h) | byksa Bepcun (0= HeT OykBHI, 1= ‘a’, 2="b’, ...) 1
20 (14h) | KontponbHas cymma npomuBkH (flash-maMatu nporpaMmer) 4
24 (18h) | Komn4ecTBO M3MEPUTENIBHBIX KaHAJIOB 1
25 (19h) | Homep (agpec) nmpubopa B cetrt Modbus 1
26 (lah) | 3apesepBupoBaHo 2
28 (1ch) | Cepuiinblit HOMep npubopa 3
31 (1fh) KC cepwuitnoro Homepa (mononHerne cymmbl 0aiiT mo O0ffh) 1
32 (20h) | Anpec apxuBa HEITATHBIX COOBITHIA 4
64 (40h) | CueT4yMK U3MEHEHHUH JEeCKpUOTOPOB MUHYTHOI'O apXHBa 1
65 (41h) | KC cueruuka no agpecy 40h 1
66 (42h) | CyeTuynk U3MEHEHHH JECKPUITOPOB YaCOBOTO M CyTOYHOTO 1
apXHBOB
67 (43h) | KC cuerunka no aapecy 42h 1
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HMpuaoxkenne 2. OcodoennocTn peaansannua Modbus RTU.

1. Koasl omu6oxk Modbus.
Kozp! ommbok rnpu oTBeTe Ha 3alpOCHl YUTEHHUS W 3alIUCH MOTYT IPUHUMATh
CEAYIOIINE 3HAUCHHUS:
1 — Hem3BeCTHBIN KO/ 3arpoca (QyHKIIHIH)
2 — HEeU3BECTHBIN KOJ TaHHBIX
3 — ommOKa B MoJjie JaHHBIX 3aMpoca
6 — mpuOOop 3aHAT M HE MOXKET OTBETHTH HA 3aIPOC

2. Taiim-ayThl IepeAavYu JAaHHBIX B Pa3HbIX pe;KUMaXx.

OkoHyaHue mnepefgauyd NakeTa AaHHbIX B mporokosne Modbus 3amaercs
nay3oi (MHTepBaJIOM THUIIMHBI) HEKOTOpo anurenbHocTu. [lo crangapty Modbus
RTU, mnuTenbHOCTh May3bl 3a1aeTcsd Kak JUIMTEIBHOCTD Nepeaadn 3.5 CUMBOJIOB
(OaiiT). B npubopax «/lHemnp-7» ycTaHOBJIEHb! OTJIIMYHBIE OT CTAHJAPTHBIX Nay3bl,
BEJIMYMHBI KOTOPBIX CBEACHBI B TAOIMILY:

Pexxum cBsizn JITUTeNbHOCTh MHTEpBAIa
THUIIWHBI, MCEK
600 6ut/c (RS-232, RS-485) 100
1200 6ut/c (RS-232, RS-485) 50
2400 6ur/c (RS-232, RS-485) 25
4800 ouTt/c (RS-232, RS-485) 20
9600 6ut/c (RS-232, RS-485) 15
19200 6ut/c (RS-232, RS-485) 10
57600 out/c (RS-232, RS-485) 10
9600 6ut/c (GSM) 0/5000

3. lllupokoBenmiaTejibHbIE 3aNIPOCHI.

B ormmuume ot cranmapra Modbus, B mpubopax «/[nemnp-7» HeT pexxuma
HIMPOKOBELIATEIBHBIX 3aPOCOB (C HYJEBBIM MOJIEM azipeca). Anpec “0” Hu4uem He
BBIJICJISIETCSL CPEU TPOUUX aJIPECOB.

4. @Jar yCKOPpeHHOro 00MeHa.

[Tporokon Modbus TpeOyer, 4TOOBI KOHEI[ MaKeTa MepeaaBaeMbIX JaHHBIX
OTIPEJIEISUICS TI0 OTCYTCTBHUIO TEpeaadn JaHHBIX B TEUCHHE HEKOTOPOTO BPEMEHHU.
VYcranoBka (iara ycKOpeHHOro oOMeHa B 3arojOBKE apXuBa NPU TOMOIIH
KOMaH/Ibl 3alMCH HACTPOCK IMO3BOJIIET YCKOPUTH OOMEH JaHHBIMH 3a CYET TOTO,
YTO MPUOOP HE BEIKUAACT ITUX Tay3; CKOJIBKO OAlT ClIeTyeT MPUHSTH, ONPEACIIsCT
UCXO/sI M3 THIIA 3aIipoca (3ampoc uTeHus 8 Oaift, 3ampoc 3amucu N+9 GailT).

®OyHKIHS YCKOPEHHOTO 0OMEHa pealn30BaHa TOJBKO B apXMBHOM OJIOKE U
HE pean30BaHa B N3MEPUTEIIbHBIX OJIOKaX.
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IMpunoxenue 3. DopMaThI DJIEMEHTAPDHLIX TAHHbBIX.

B »stom pasacic IpPUBCACHLI (I)OpMaTBI QJICMCHTAPHBIX  JTdHHBIX,
HCIIOJIB3YCMBIC B IIPOTOKOJIAX oOMeHa H CTPYKTYpax JaHHBIX apXHBAd.

- MHOTOOaWTHBIE uucia JIOOBIX TUIIOB TMEPEHAOTCS, HAYMHAS C MIIQJIIIETO
Oaiira (popmar «little endiany).

- yucna tuna float npencTaBiAOT co00il BEIIECTBEHHBIE YUCIA OAUHAPHOU
touHocTH (32 6uT) B ctangapte IEEE-754.

- ®opmar «ynakoBaHHblii BCD» (binary coded decimal), nBowuHoO-
necaTUUHbIA  Qopmar. baiit B »TOM (QopMare mNpeAcTaBisieT YHUCIO B
muana3zone 0...99 rtak, 4yTo B MIAAIIMX YEThIpex OWUTax pacrosaraercs
Miaamas JecsATuyHas uudpa B JBOMYHOM KOJE, a B CTAPUIMX YETHIPEX
ouTax — crapiias AecsaTuuHas nudpa.

- KC (xontponsnas cymma). [Ipocreitiias ogHoOaiTHAs KOHTPOJIbHAS CyMMa
— TaKoe 3HaueHue, YTO CymMma Bcex OalT Onoka naHHbix (Bkimrodas KC) mo
Moyto 256, pasua Offh.

- HOMep roja IpeICTaBIsAeTCS OJHOOAUTHBIM unciaoM. [Ipu 3TOM peanbHBIN
Homep roaa (ot PoxngectBa XpuCTOBA) PpPACCUMUTHIBAETCA IYyTEM
npubaBiieHUsT K 9TOMY 4uciy KOHCTaHThl 1972. Takum obGpazom, rox 1972
obo3nauaercss yuciom 0, rox 2011 — ymcmom 39 u T.4. OTOT (Popmar
103BOJISIET 0003HaYaTh roga ot 1972 no 2227 BKIIOYUTENBHO.
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Hpuaoxenne 4. Aaroputm pacuera CRC-16.

B nporokosie Modbus RTU B kauecTBe KOHTPOJIBbHON CyMMBbI ITPUMEHSIETCS
anroput™M CRC-16. B nocnennue nBa Oaiita makera juiHbI N OalT 3aluChIBACTCS
pe3ynbTaT mnpuMeHeHus anroputma K mnepBbiM (N-2) Oaiftam maketa. s
MPOBEPKU KOHTPOJIbHON CcyMMbl MOXHO BbluuciATh CRC oT Bcero makera B N
OaifT: pe3yabTaT IOJDKEH OBITh PABEH HYIIIO.

Huxe npuBeaeHa peanu3zanus airoputma Ha sizbike «Cmy».

typedef ushort ModbusCrc;// ushort — 2 6aiita

typedef union {
ushort w;
struct{
uchar hi;
uchar lo;
} b;
uchar bs[2];
} Bytes;

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

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

crc.w = Oxffff;

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

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

}

return (ModbusCrc)crc.w;
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Hpuaoxkenue 5. UcTopuss n3MeHEeHH JOKYMEHTA.

- Bepcus 5.0. Uwoas 2011 1.
bazoBas Bepcus

- Bepcus 5.1. Asrycr 2011 1.

B omucanum 3aronoBka apxuBa J100aBICHO OMUCAaHWE MAaCHITAOHOTO
koadurmenta v_scale_ind. Panpiie 3o 3HaueHue Obu10 GUKCUPOBAHO U OBLIO
paBHO TpeM. [loxaepkka sToro ko3 duirenTa BBeieHa B MPOIINBKY, HAUNHAS
¢ Bepcuu 4.1f u nporpammy 1111 pabOTHI ¢ apXUBOM, HauMHas ¢ Bepcui 4.1e.

-61 -



	Измерительные блоки «Днепр-7». В каждый комплект поставляемо
	Бит 0: слишком большой уровень сигнала
	Бит 0: 1 – есть нештатные ситуации (НС), 0 – нет НС;
	Бит 0: не используется



