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1 OcHOBHBIE MOJIOKEHUA

1.1 Hacrosmmii ~ JOKYMEHT  pacmpocTpaHseTcs  Ha  IpeoOpa3oBaTelid  H3MEPUTEIIBHBIC
mHoro¢pynkuuonansasie AET100, AET200, AET300, AET400 (nanee — npeobpa3zoBatens), paboTaromue B
coCTaBe aBTOMATHU3UPOBAHHOW CHCTEMBI TUCTIETYEPCKOTO YITPABICHHS.

[IpeobpazoBaTens obecriedrBaeT H3MEPEHHE MMApPaMeTPOB TPEXIIPOBOAHBIX M HYETHIPEXITPOBOIHBIX
ANEKTPUIECKUX CETeH MePEeMEHHOTO TOKa M BBLIaYy Pe3yJIbTaTOB M3MepeHus no nnatepdeiicy RS-485 B cethb
crannapra MODBUS.

1.2 O6menpuHATOS HAMMEHOBaHUE TIPOTOKOIIA HHpopMarmonHoro oomena: MODBUS-RTU u
MODBUS-ASCIL

[IpoTokon nHPpOpMATMOHHOTO 0OMEHa STO OOMEH TaHHBIMH MEKAY BEIYLIHUM U BEJOMBIM YCTPOWCTBAMHU.
Benymee ycTpoiicTBO ympaBIsieT BCel MOCIENOBaTENBHON AeSITeIbHOCTBIO MyTeM U30MPaTEIbHOTO OIpoca
OJHOTO WJIM HECKOJBKHX BEIOMBIX YCTpOHCTB. [IpoTOKOJ JOMycKaeT OJHO BeAylllee YCTPOUCTBO U 10 247
BEJOMBIX yCTpOICTB Ha obmiel nuHuK. KakaoMy ycTpoicTBY mprcBamBaeTcsi anpec, YTOObl OTJIMYATh €To
OT JPYTUX MOAKIIIOUEHHBIX YCTPOUCTB.

YerpolcTBa COSAMHSIOTCS, UCTIONB3YSI TEXHOJOTHIO — «TJIABHBINA/TIOJYMHEHHBINY, TTPH KOTOPOH TOJIBKO
OJIHO YCTpPOWCTBO (TJIaBHBIA) MOXKET HHMLIMUPOBATH Iepenady (caenats 3ampoc). Jpyrue ycTpoicTBa
(momuyMHEHHBIE) TepelaroT  3alpalidBaeMble TJIaBHBIM  YCTPOMCTBOM  JaHHBIE WJIH  MPOU3BOIAT
3amnpanuBaeMble JeHCTBUA. TUITHIHOE TIIaBHOE YCTPOHCTBO BKItodaeT B ceds Bemymmii (HOST) mporeccop
Y TIaHEJH NTPOrpaMMHUpPOBaHus. TUITHYHOE MOJYMHEHHOE YCTPOMCTBO — IMpeoOpa3oBaTeb.

['nmaBHBII MOXET aipecoBaTbcs K WHAWBUAYATbHOMY IMOAYMHEHHOMY WM MOXXET WHHIUUPOBATH
IIMPOKYIO TIepenady COOOIIeHHUs Ha BCe MOAUYNHEHHbBIE YcTpoicTBa. [loqunHeHHOE YCTPOHCTBO BO3BpaIIaeT
cooOmieHre B OTBET  Ha 3ampoc, ajpecyeMblii uWMeHHO eMmy. OTBeTBI He BO3BpAIAIOTCS IPH
IIMPOKOBEIIATEIFHOM 3aIIpoce OT TIIaBHOTO.

1.3 Hcnonssyercs nBa pexuma mnepegadd: ASCII m RTU (cooTBeTCTBEHHO NHPOTOKOJBI OOMEHa
MODBUS-ASCII, MODBUS-RTU). Ilomb30Barens BBIOMpAET HEOOXOIUMBIA PEXUM BMECTE C IPYTUMH
napaMeTpaMu (CKOpPOCTh Iepeladd, peXHM MapuTeTa W T.J.) BO BpeMs KOH(QUTYPUPOBAHHSA KaxIOTO
npeoOpazoBaTes.

2 Pe:xknm ASCII

2.1 Ilpu ucnons3oBanmu ASCII - pexxuma kKaxaplii 0ailT coobmieHus mepenaercs kak asa ASCII
cuMBoJia. [JTaBHOE MPEUMYIIECTBO 3TOTO CIOco0a - BpeMs MEXAy Mepeladeii CHUMBOJOB MOXKET OBITh
10 1 cek. 63 BOSHUKHOBEHHSI ONTHOOK MPH Mepeaaye.

®opwmar kaxzaoro 6aiita B ASCII-pexume:
Cucrema komupoBku: Illecrranmarepuanas, ASCIl-cumBonbt 0 - 9, A - F
Haznauenue 6urt:

1 cTapToBBIii OUT

7 OUT MaHHBIX, MIIAIIAM OWTOM BIIEpE]

1 Oout mapurera; HET OUTa MApUTETA

1 cTomoBbIHk 6I/IT, €CJIM €CTh MAapUTET, 2 CTOIIOBBIX 6I/ITa, €CJIM HCT MapuTeTa

KontponsHas cymma:  Longitudinal Redundancy Chek (LRC)

3 Peskum RTU

3.1 Ilpu wucnonp3oBanuu RTU - pexuma Kaxaplid OalT cOOOIMIEHUS CONEpPKHT 1Ba 4-X OWUTHBIX
meCTHaAuaTCPUIHBIX YHCJIA.

Kaxxnoe cooOiienne nepeaaetcss HEeNpepbIBHBIM MOTOKOM.

®dopmar kaxaoro 6arita B RTU-pexxnme:

Cucrema KOTUPOBKA:  §8-MH OWTHAs ABOWYHAA, IiecTHaaAuatepuynas 0 - 9, A - F
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JIBe mecTHamIIaTEpUIHEIC UQPPHI COEPIKATCS B KAXKIOM 8-MU OUTHOM OaiiTe COOOIIEHUSI.
Haznauenwue Our:

1 cTapToBBIit OUT

8 OWT JaHHBIX, MIAAIIUM 3HAYAIINM Pa3psiiOM BIIepe

1 OuT mapurera; HET OUTA MApUTETA

1 cTOMOBBIN OHT, €CITU €CTh MAPUTET; 2 CTOMOBBIX OMTA, €CIIM HET MapUTeTa

KontponsHas cymma:  Cyclical Redundancy Check (CRC)

4 Conep:xanne MODBUS coo0menus

4.1 ASCII dpeiim

4.1.1 B ASCII-pexume coobmenne HaunHaeTcs ¢ "mBoeroums” (":" - ASCII 3A hex) u 3akaHUMBacTCs
MOCIIEZI0BATENHLHOCTEIO "BO3BpaT KapeTkH - nepeBox ctpoku” (CRLF - ASCII 0D u 0A hex).

JlommycTrMble CHMMBOJIBI JJIsl TiepeJadd - 3TO IiecTHaauarepudnbie mudpst 0 - 9, A - F. MoHuTOpHI
YCTPOMCTB, HAXOMASILUXCS B CETHU, HEOPEPBIBHO OTCIEKHUBaKOT cuMBoa "moerouue". Korga oH mpuHsAT,
KaXI0€ YCTPOHUCTBO JIEKOIUPYET CIASAYIONIee ToJie COOOMIeH S (TT0JIe aapeca) 1 T.1I.

WHTepBan MexIy CUMBOJIaMH COOOIICHHS HE JIOJDKCH MpeBbimaTh 1 cek. Ecnu uHTEepBan Oosbline, TO
MIPUHAMAIOIIEE YCTPOHCTBO pacIo3HaeT ATO KakK OIMMUOKY. THINWYHBIA (peldM cooOImeHus IMOKa3aH Ha
pucyHke 1.

Crapr Anpec DyHKIMSL [annsle LRC Konen
1 cum (":") 2 cum 2 cum N cum 2 cum 2cum (CRLF)
Pucynok 1
4.2 RTU peiim

4.2.1 B RTU pexume cooOiieHne HAaYMHACTCS C HWHTEpPBaja THINIWHBI PAaBHOTO BpPEMEHHU Iepenadu
3.5 cUMBOJIOB TIpU TaHHOM CKOPOCTH Iepenaur B ceTu. IlepBbIM mmosieM nepemaercs ajgpec yCTponucTBa.

Bcnen 3a nmociaemHuM  mepenaBaeMbIM  CHUMBOJIOM — TakXKe — CIEeQyeT  HMHTEpBaJI  THIIWHBI
IPOIOJDKUTENBHOCTBIO HE MeHee 3.5 cumBoioB. HoBoe cooOmeHne n0KHO HaYWHATBCS HE PAHBIIE 3TOrO
WHTepBaja.

Takum 0Opa3oM, ecii HOBOE COOOILICHHWE HAauyHETCs paHblle MHTEepBaja ATUTEIBHOCTHIO 3.5 cHUMBOIIa,
NPUHUMAIOIIEE YCTPOMCTBO BOCIPUMET €r0 Kak MPOJIODKEHHE MpeblAyInero coodmeHus. B atom ciyuae
yCTaHABIIMBACTCSl OIMMOKA, TaK Kak OyAeT HecOBNaJeHHE KOHTPOJBHBIX CyMM. TuOHuYHBIN (Qpelim
co0OIIeHNs [TOKa3aH Ha PUCYHKE 2.

Crapt Anpec OyHKIHA JlaHHbIC CRC Komners
T1-T2-T3-T4 8 our 8 our N x 8 our 16 6ut T1-T2-T3-T4
Pucynox 2

4.3 Conep:xaHue agpecHOro moJis

4.3.1 AapecHoe none ppeiima conepkut aea cumBona (ASCII) win 8 our (RTU). Jomyctumeblit agpec
nepeqadn Haxoautcs B auamnaszone 0 - 247. KaxaoMy MOAYMHEHHOMY yCTPOWCTBY NMPUCBAMBACTCS aapec B
npenenax ot 1 go 247.

Anpec 0 ucnonb3yeTcsi JUisi IIMPOKOBEIIATENbHON Mepe/iadd, €ro paclo3HaeT KaKJ0e YCTPOMCTBO.
Korma MODBUS mpoToko UCIONb3yeTcs Ha 00Jiee BEICOKOM YPOBHE CETH, IIUPOKOBEIIATEIIbHAS MTepeiada
MOJKET HE TIOJIZICPKUBATHCS WIIH MOKET OBITh peaTn30BaHa JPyTUMH METOIAMHU.
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4.4 Copepxanue noJst pyHkuuu

4.4.1 Ione dynxumn dpeiima cogepxur asa cumsoina (ASCII) mm 8 6ut (RTU). uanazon uuncna ot 1 go 255.

Korna nogunHeHHbIH OTBEYaeT IIaBHOMY, OH MCIIONIb3YeT Hoje KoAa GpyHKIMK i (PUKCAMU OIINOKH.
B ciiydae HopManbHOTO OTBETa NMOAYMHEHHBIM TTOBTOPSAET OPUTHHAIBHBIN koA ¢yHkimu. Ecnu nmeer mecto
omnOKa, Bo3Bpamaercs Ko (QyHKIMU C yCTAaHOBJIEHHBIM B | cTapiuM OUTOM.

Hanpumep, cooOuieHne OT IVIABHOTO TNOAYMHEHHOMY - IPOYMTaTh TIPYINIy pPETHCTPOB, HMEET
clenyIomuit Koa QyHKITIH:

0000 0100 (04 hex)

Ecny moIurHEHHBIH BBIMOMHUI 3aTpeO0OBaHHOE AeHCTBHE 0€3 OIMOKH, OH BO3BpAILAeT TaKOW K€ KOI.
Ecnu nmeer mecto ommlKa, TO OH BO3BPAIIAET:

1000 0100 (84 hex)

B noGaBneHune Kk M3MEHEHHIO KoJa (YHKIMH, NOJUYMHEHHBIH pa3MellaeT B MOJE NAaHHBIX yYHUKaIbHBIN
KOJI, KOTOPBII TOBOPHUT TJIABHOMY, KaKasi IMEHHO OITIHOKA TIPOW30IIIIa, FIH PHUYHHY omuOKH (CM. pasmern 6).

4.5 Conep:xaHue moJjsi JAHHBIX

4.5.1 Tlone maHHBIX B COOOIIEHWH OT TJIABHOTO K MOAYMHEHHOMY COACPKUT JOTONTHUTEIBHYIO
MHPOPMAIMIO, KOTOpasi HE0OX0aMMa MOAYMHEHHOMY AJIsl BHIITOJHEHUS yKazaHHOM ¢(yHKkumu. OHO MOXET
COJIep)KaTh afjpeca PErucTPOB WM BBIXOJOB, MX KOJIMYECTBO, CUETUUK IIepelaBacMbIX O0aiiTOB TaHHBIX.

Hampumep, ecnu T7aBHBIM 3ampalivBaeT y IOAYMHEHHOTO MPOYMUTATh TPYMIYy PETUCTPOB (KO
¢ynkuuu 04), mojie JaHHBIX CONEPKUT alpec HaYaJIbHOTO PETUCTPa U KOJTMYECTBO PETUCTPOB.

4.6 Coaep:xanne moJjsi KOHTPOJIbHOM CyMMBbI

4.6.1 B MODBUS ceTrsax HCIOJB3YIOTCS ABa METOAa KOHTPOJs omubok mepeaadn. CoaepikaHue MO
KOHTPOJIGHOW CYMMBI 3aBHCUT OT BEIOpaHHOTO criocoda rmepeaadu.

4.6.2 Koraa ucnonezyercst ASCII-pexxuM, mose KOHTpoJIbHOM cyMMBl coaepkut nBa ASCII-cuMBora.
KonTponbHass cymma sBisiercss pesynbratoM Berumcnenus Longitudinal Redundancy Check (LRC),
CAETAaHHOTO HaJl COAEPKUMBIM coolmienus, uckiodas ":" u mapy CRLF.

4.6.3 Korma wucnonesyercsi RTU-pexxum, mone KOHTPOJBHOH CYMMBI COACPKUT 16-TH OHTOBYIO
BennuuHy. KoHTponbHas cymma siBnsietcs pesynbrarom BerauciieHus: Cyclical Redundancy Check (CRC),
C/ICTTaHHOT'O HaJ| COJEPKHUMBIM COOOIIEHUS.

CRC nobaBmnsieTcst K COOOIICHHUIO MOCISIHAM TOJIeM MJIaAIINM OaiiToM BIepes,.

4.7 ®opmart nepegayu CMMBOJIOB.

4.7.1 Ilepenada CUMBOJIOB UIET MMM OUTOM BIepe]l, KaK MIOKa3aHO Ha PUCYHKaX 3 — 0.

| crapt | 1 | 2 | 3 | 4 | 5 | 6 | 7 | apUTET | cTon

Pucynoxk 3. ASCII ¢peiim ¢ KOHTpOJIEM YeTHOCTH

| crapr | 1 | 2 | 3 | 4 | 5 | 6 | 7 |  cron cTon

Pucynoxk 4. ASCII ¢petim 0e3 KOHTPOIIS YETHOCTH

| cTapT | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | apuTeT | CTOII

Pucynok 5. RTU ¢peiim ¢ KOHTpOIEM YE€THOCTH

| CTapT | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | cTon CTOII

Pucynox 6. RTU ¢petim 6€3 KOHTPOIIS YETHOCTH
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IIpumeyanne — Bo3MOKHO HCIIOIB30BaHKUE OAHOTO CTOM-OMTa Oe3 OWTa mapurTeTa - yCTaHABIMBACTCS
pHu KOH(GUTYPUPOBAHUU TpeoOpa3oBaTesl.

4.8 MeToabI KOHTPOJIS OLINOOK.

4.8.1 CrangaptHas MODBUS cetps ucnons3yer ABa MeToJa KOHTPOJS OMIMOOK: KOHTPOJb IapUTeTa
(even/odd) um koHTponbHass cymma. OOe 53TH TPOBEPKH TEHEPHPYIOTCS B TOJOBHOM YCTpOICTBe.
[TogunHEeHHOE YCTPOWCTBO TpOBEpseT KakIblii OaiiT M Bce coolmeHwe B mpolecce npuema. Ecim
HOAYMHEHHBIN 0OHApPYXHJI OMMOKY Tepesadn, To OH He (OPMHUPYET OTBET IIaBHOMY. B cirydae oTcyTcTBHA
omrOoK mpuéMa NaHHBIX MOJYMHEHHOE YCTPOUCTBO (IpeoOpa3oBareib) HaUnHAET Nepeaady He mo3aHee 25
MC OT MOMEHTA 3aBepLICHHs NpUEMa JaHHBIX OT FOJIOBHOTO YCTPOICTBA.

4.8.2 Kontposns napurera

[Tonb30BaTenb MOXKET KOH(PUTYpUPOBATH YCTPONCTBA HA MPOBEPKY YETHOI'O WIIM HEYCTHOTO MApUTETa
(even/odd).

Hampumep, 8 out RTU-pexuma comepxkar Cleayrolnyo HHPOPMAIIUO:

1100 0101

Oo6mee konmuyecTBO equuwmIl - 4. Eciiu nucnonb3yeTcs 4eTHBIN MapuTeT, TO OUT maputera Oyaer paBeH 0,
u o0mee KOJWYECTBO enWHUI] OyAeT MO-TIPeXHEMY YeTHBIM YHCIOM. EciM HCronb3yercss HEeYeTHBIH
HapuTeT, TO OUT mapurera OyneT paBeH 1, Torna ollnee KOJIWYECTBO €JUHHUI] BMECTE C OMTOM MapHUTeTa
OyZIer paBHO 5, T.e. HEUETHOMY YHUCITY.

4.8.3 KonrpomnsHas cymma LRC

4.8.3.1 Merog LRC mpoBepser coaepkaHue COOOIIEHHUS, HCKIIOYas HadalbHBI CHMBOJ
u napy CRLF.

LRC - 310 1 Gaiit. LRC BbIuucisercs nepeiaronM yCTPOHCTBOM U J00ABIIAETCS B KOHEI COOOIICHUS.
[Mpurumatromee ycrporictBo Borumciasier LRC B mpomecce mpueMa COOOIIEHUS U CPaBHHUBAET €ro ¢
KOHTPOIILHOW CyMMOH, IPUHSTOH OT r1aBHOTO. Ecnm ecTh HecoBNaieHue, TO UMEET MECTO OIINOKA.

4.8.3.2 Anroputm reneparnuu LRC:

1) Crioxuth Bce 0aiThl COOOIIEHUS, UCKIIIOYast cTapToBbii cuMBoa ":" u koHeunble CRLF, ckmanpiBas
WX TaK, 9TOOBI IEPEHOC OTOPACHIBAIICS.

2) OTHATH oTy4uBIIeecs 3HadeHue oT uncia FF(Hex) - 3To sBmseTcss mepBBIM TOTIOTHEHUEM.

3) [IpuGaBUTH K MONYYUBIIEMYCSI 3HAYEHUIO | - 3TO BTOPOE AOMOTHEHHUE.

4.8.3.3 Pasmemenue LRC B cooOIieHuu:

Korma 8-mu 6utHOe mone LRC (2 ASCII cumBona) mepemaercs B COOOIIEHUH, TO CTapUINi CHMBOI
OymeT mepenaH MepBbIM, a 3a HUM - Muaamuit. [Ipumep coobmenns mist 3aadenns LRC 61 hex(0110 0001)
MIPHUBEJICH HAa PUCYHKE 7.

n.n

"o CueTyuk N N . . Cr. M.
: Anpec | OyaKIHA Gaiir bBaiitr | baiitr | baiit | bait LRC LRC CR LF
6 1
Pucynox 7

4.8.4 KontponbHas cymma CRC

4.8.4.1 KomrpompHas cymma CRC cocrout w3 nByx Oaiit. KoHTponmbHas cyMMa BBIYHCISICTCS
nepearoIliM YCTPONCTBOM M A00aBiseTcsl B KOHel coobmienus. [lpuHumaromiee ycTpoiicTBO BBIYHCISAET
KOHTPOIILHYIO CYMMY B TIpoliecce IipueMa U cpaBHuBaeT ee ¢ rmosieM CRC mpuHsaTOrO cCooOmeHus.

CueT4nK KOHTPOJBEHON CyMMBI peaBapuTenbHo nHunannsupyercs anciaom FFFF hex. Tomsko BoceMb
OUT MAHHBIX MCIIOJIB3YIOTCA MJs1 BBIYMCICHHS KOHTpoibHOW cymMMmbl CRC. Crapt u crtom OuTh, OUT
MapUTETa, €CIM OH UCIOIB3YETCs, HE YUUTHIBAIOTCS B KOHTPOJIBHOU CyMMe.

Bo Bpems reneparun CRC kaxnpiii 6aiiT coobmenus cknaapBaercs no MCKIIFOYAIOIEMY UJIA ¢
TEKYIIAM COJIEPKUMBIM PETHUCTpa KOHTPOJIBHONH CyMMBI. Pe3yibpTar cABHTaeTCsl B HAIIPABICHWH MIIAIIIIETO
Ourta, C 3amoJHEHWEM HyseM crapuiero Outa. Ecmu mmagmuii Out paBeH 1, TO TPOU3BOIUTCS
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NCKJIFOUAIOIIEE MJIM comepXuUMOT0o perucTpa KOHTPOJIBHONW CYMMEI W OIpeaesieHHOTo 4yucia. Ecmu
miaamuii 6ut pasex 0, To MCKIIIOYAIOUIEE WUJIN ve nemaercs.

IIpouecc casura moBTopsieTcss BoceMmb pa3. [locne mocnmemaHero (BOCKMOTO) CIBUTA, CICAYIONIUA OaiT
CKJTJbIBACTCSA C TEKYIIeH BETUYHMHON perucTpa KOHTPOJBHOW CYMMBI, W TPOIECC COBUTA MOBTOPSCTCS
BOCEMb pa3 Kak omnrcaHo Beilie. KoHeUHOE cojiepykaHue perucTpa u ecTh KoHTposbHas cymma CRC.

4.8.4.2 Anropurm renepauuu CRC:

1) 16-tu OoutHbI peructp 3arpyxaetcs anciaoMm FFFF hex (Bce 1), n ucnonms3yercs gajiee Kak perucTp
CRC.

2) Ilepssrit OaiiT coobmenus ckiagsiBactes no MCKIIIOYAIOLIEMY WJIN ¢ conepXKUMBIM perucTpa
CRC. Pesynprat nomemaercst B peructp CRC.

3) Peructp CRC cuBuraercs BrnpaBo (B HampaBiICHUM MJjajamiero Oura) Ha | OuWT, cTapimii OUT
3anonusiercs 0.

4) Ecnn mmaqmmii 6ut 0: moBTOpsieTcs mar 3 (CIBur).

Ecm wmagmmit 6wt 1: nmemaercs omeparmus  MCKJIIOUAIOUIEE WJIM  peructpa CRC m
nojauHoMuanbHoro uncia AOO1 hex.

5) llaru 3 u 4 MOBTOPSAIOTCS BOCEMB pa3s.

6) I1oBTOPSIOTCS MIAaTH CO BTOPOTO IO TISATHIN I CICAYIOMIETro 0aiTa CoOOmEeH . DTO TIOBTOPSIETCS 10
TEX TIOp, MMOKa Bce OalThI cooOmeHus He OyaIyT 00paboTaHkI.

7) ®unansHoe conepxanue peructpa CRC u ecTb KOHTpOJIbHASI CyMMa.

4.8.4.3 Pa3memenue CRC B coobmiennu:
[Ipu nepenave 16 O6ut kKoHTpONBHON cymMMbl CRC B cooOmienun, cHadana nepeaaeTcsi Miagmui OaiT,
3areM ctapimid. [Ipumep coobmenus nis 3HaueHuss CRC paBHo#i 1241 hex npuBeneH Ha puUCyHKe 8.

B . N . . M. Cr.
Anpec | ®ynknus | Cuertunk Oaiitr | baiit | baiit | baiit | bait CRC | CRC
41 12

Pucynox 8
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5 lMoanepxkuBaeMble peodpasoBareneM PyHKIMHA

5.1 MoanepxuBaemMbie TpeodpazoBatesieM QyHKIMH TPUBEIEHBI B TadmuIe 1.

Taobmuua 1
Kon dhyaknmm Ornmcanue UtenHne/3amrch, MAKCUMAJIEHOE KOJIMIECTBO PETUCTPOB
04 UreHne U3 pEerucTpoB 100/100 perucrpoB
3amuch JaHHBIX B
16 MOCJIEOBATEIBHOCTh 100/100 peructpos
PETHUCTPOB

5.2 UreHue U3 perucTpos

5.2.1 ®dynkus «YTeHne U3 perucTpoB» UCMOIB3YETCs Il CYUTHIBAHHUS PETUCTPOB IpeoOpa3oBaTes.
5.2.2 3anpoc cCoaepKUT HOMEP HAYaJIbHOTO PETUCTPa M KOJUICCTBO PETHCTPOB JIJIS YTCHHS.

IIpumep

3anpoc ains urenus peructpa 0007h ¢ momumHEHHOTO yCTpoOiicTRa 1
3anpoc
Nwms onst ITpumep

(Hex)

AJlpec MOJIMHEHHOTO 01
OyHKIUSA 04
Hauansnslit agpec cT. 00
Hauanbnbiii angpec mi. 07
Kon-Bo peructpos cT. 00
Kon-Bo peructpos mi. 01

KonTponbHas cymma

5.2.3 JlaHHBIC PErHCTPOB B OTBETE MEPEHAIOTCSA Kak JBa Oaiita Ha peructp. s Kakaoro perucrpa
NePBBINA OAHUT COMEPKUT CTAPIIKE OUTHI, BTOPOH OAUT COACPIKUT MITAIIIHE OUTHI.
3a omHO oOpareH e MOXKeT CUMTHIBAThC 110 200 6aiiT. OTBET maeTcs, KOrja Bee TaHHbIC YKOMIUICKTOBAHEI.

ITpumep

OTBeT Ha 3anpoc, NPeACTaBICHHbIHN B 5.2.2

OtBeTr
Mg nons

AJlpec MOJIMHEHHOTO
DyHKIUA

CueTynk OalT

Hamnasie (peructp 0007h) cr.
Hannsie (peructp 0007h) mur.
KonTponbHas cymma

ITpumep
(Hex)

01
04

5.3 3anuch JaHHBIX B TIOCIEIOBATEILHOCTh PETHCTPOB
5.3.1 ®yHKuus «3amuch JaHHBIX B MOCIEAOBATEIBHOCTh PETHCTPOBY UCTIONB3YETCs ISl 3aIIMCH JaHHBIX

B PErUCTPHI IPeoOpa30BaTes.

5.3.2 3ampoc comepKUT HOMEp HAYaJbHOTO PETUCTpPa, KOJIMYECTBO PETHUCTPOB, CUCTUYMK OANT M caMu

JaHHBIC JJIA 3allMCH.



TIpumep
3amuch TEKylIero BpeMeHr (CHHXPOHU3ALs YacOB)

533

3anpoc
Wms momst

Anpec MOJYMHEHHOTO
DyHKIUA

Hauanbnblii anpec cT.
Havansnbiit agpec mi.
Kous-Bo peructpos cr.
Kon-Bo peructpos mi.
CyeTynk OalT
JlaHHBIE CT.

JaHHble MI1.

JaHHbIE CT.

JlaHHBIE MIL.

JlaHHbIE CT.

JanHbie

JlaHHBIE MIL.

KontponbsHas cymma

KOJINYECTBO PETHCTPOB.
IIpumep
OTBeT Ha 3a1poc, MPEACTABICHHBIH B 5.3.2

6 CooOuienust 00 oIMIMOKAX

OTtBeT
Nwmsa mons

Anpec ToJYNHEHHOT0
OyHKIUSA

Hauanbnslii anpec cT.

Hauansnslii agpec Mi1.
Kon-Bo peructpos cT.
Koun-Bo peructpos mi.
KoHntponbHas cymma

IIpumep
(Hex)

01
10
00
1B
00
03
07
06
1A
08
27
07
0A
BA

[Tpumep

(Hex)
01
10
00
1B
00
03

49501860.70018-019001

(MITTUCEKYHIBI)

(gackr)

(MHHYTBI)

(rom)

(Mmecsn)

(THY HEJCNH : THU MeCsIa)

HopwmanbHbIi OTBET COAEPIKUT alipec MOIIMHEHHOTO, KO (PYHKITNHU, HA4aIbHBIA agpec, U

6.1 Cnrcok KoJ10B OIHOOK MpHUBeIeH B TabmuIe 2.

Tabmauua 2
Kog Haspanne ommbku Ornucanne
01 | Hemonmyctumas ¢pyHKIus 3amparmmBaemas (GyHKINS HE TIOJIEPKUBACTCS BEOMBIM
YCTPOMCTBOM
02 | HemomycTumslii agpec JaHHBIX ITonyuyeHHBIH agpec JaHHBIX HE AOMYCTUM JJIsl BEAOMOIO
yCTpOMCTBa
03 | HemomycTumoe 3HaUYeHHUE JaHHBIX ITonyueHHBIC 3HAUCHUS JTAHHBIX HE JOMYCTHUMBI JUISI
BEJIOMOT0 YCTPOMCTBA
04 | OmmOKa npu BEIIOJIHEHUH 3a1poca




7 Peructpsl npeodpa3oBares

7.1 Anpeca perucTpoB, yCTaHaBJIMBaEeMbIe TI0 YMOJYAHUIO, IIPUBEICHBI B Ta0uLe 3.

49501860.70018-019001

Tabmuma 3
Nwms peructpa Anpec Urenue/3anucey | [lpumeuanue

HeticTBytoiee 3HaueHue HanpsoxeHus ¢assl A (Ua) 0x0000 +/-
JeiicTBytomee 3HaueHne HanpshxeHus dasel B (Ub) 0x0001 +/-
JeiictBytoriee 3Hauenne Hanpsikenus $asel C (Uc) 0x0002 +/-
JeiicTBytoIee 3HaUCHHE HATPSDKEHHS HyJIEBOH 0x0003 +/-
nocnenoBarenbHOCTH (U0)

JleiicTBytoree 3HaueHne CHIIBI TOKa (a3sl A (1a) 0x0004 +/-
JleiicTBytormee 3HaueHne cribl Toka ¢asel B (Ib) 0x0005 +/-
JeiictBytoniee 3HaueHne cuiibl Toka ¢asel C (Ic) 0x0006 +/-
JleiicTByloI1I€€ 3HaUEHNE CHIIBI TOKA HYJIEBOMH 0x0007 +/-
rocieoBaTebHOCTH (10)

JlelicTBytomiee 3HaUeHNE MKy GazHoro Hanpspkerus (Uab) 0x0008 +/-
JleiicTBy1o11iee 3HaYeHHE Mk Ty hasHoro Hanpspkerus (Ubc) 0x0009 +/-
JeticTBytomiee 3HaueHne Mexaypasnoro Hanpsbxenus (Uca) 0x000A +/-
AxtuBHasg MOIIHOCTH (hazel A (Pa) 0x000B +/-
AxtuBHasg MomHOCTE (hazel B (Pb) 0x000C +/-
AxTuBHas MomHOCTE ¢a3sl C (Pc) 0x000D +/-
AXTHBHAs MOUIHOCTh Tpex(dazHol cucremsl (P) 0x000E +/-
PeaxTtuBHas MomHocTh dasel A (Qa) 0x000F +/-
PeaktuBHas MmomrHOCTh da3sl B (Qb) 0x0010 +/-
PeaxTuBHas momHoCTh ¢assl C (Qc) 0x0011 +/-
PeakTrBHAs MOIIHOCTH TpexdazHo# cucteMsl (Q) 0x0012 +/-
[Monnas MomHOCTE dassl A (Sa) 0x0013 +/-
[onnas MomHOCTh dassl B (Sb) 0x0014 +/-
[Tomnas momHOCTH dassl C (Sc) 0x0015 +/-
[ToHast MOTITHOCTE TpeX(a3Hoi cucTeMH (S) 0x0016 +/-
PeaxTtrBHas MomHocTh dasbl A (Q’a) 0x0017 +/-
PeaxtuBHas MomHocTh dasel B (Q’b) 0x0018 +/-
PeaktuBHas MontHoCcTh (a3el C (Q’c) 0x0019 +/-
Yacrora (f) 0x001A +/-
Bpewms (tms) 0x001B +/+
Bpewms (thm) 0x001C +/+ Ommust 03
Bpewms (ty) 0x001D +/+

IIpumevanus

1 Axpeca perucTpoB MOTYT ObITh U3MEHEHHBI B agpecHoM npocTtpancTBe oT 0x0000 no OXFFFF
¢ moMo1kko nporpammsl «SetComplex 2» npu KOHPUTYpUPOBAaHHH Pe0Opa30BaATEINS.
2 IIporpamma «SetComplex» BXOIUT B KOMIUIEKT ITOCTAaBKH IMpeodpazoBaTes.

3 Jlnst BpeMeHH MPUMEHEHBI CIIEAYIOHe 0003HAUCHUS:

tms  — MUJUTUCEKYH/IbI;
thm — cTapiuii 0alT Yachl; MIAIIINN OalT MUHYTHI;
ty — cTapuinii 0alT rox;

OaiT Mecs1L;

miaammii 6aiT: 1..7 nuu Henenwu (3 crapmux Outa): 1HU Mecsna 1..31

(5 mmagmux 6ur).




49501860.70018-019001

N3m.

Howmepa nuctoB (cTpanmui)

n3Me-

HCHHBIX

3aMe-

HCHHBIX

HOBBIX

aHHY-
JIpO-

BaHHBIX

Bcero
JIUCTOB
(cp.)
B

JIOKYM.

Howmep

JIOKYM.

Bxomsmuit
Ne comp.
JIOKYM.

u

Jara

Ilon.

Mara

10
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