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Beenenne

Hacrosiiee pykoBoACTBO IpeiHa3HAYEHO VIS BRIOIHEHHS Hanaaku nporpammioro obecnedenuss TMUYC KII («Tenemexanndeckoit
UH(POPMALMOHHO-YIIPABIAIOIIMEHl CHUCTEMbl KOHTPOJIMPYEMOrO IIyHKTa) MM HPOrPaMMHO-TEXHHYECKOTO KOMIUIEKca Ha 0ase
MO «TMUYC KII» (manee IITK TMUYC KII») na 6a3ze omepanmoHHo# cuctemsl Linux mmm Windows, a Taioke JIS 03HAKOMIICHUS
00CITy’)KHUBAIOIIET0 IepCcoHalIa CO CTPYKTYPOH, IPUHIUIIAMH paOOTHI.

[pennonaraercs, 9T0, BHITOIHSIOINH HANAAKY, TEXHHIECKIH ITepCOHA:

- umeet HaBbiku paboTel ¢ OC MS Windows XP/Vista/7/10 Ha ypoBHE HOJIb30BaTENs;
- mMeet HaBBIKK paboTsl ¢ OC Linux Ha ypoBHE MOJIb30BaTeNs B KOMaHIHOH CTPOKE;

- 3HAaKOM C IPOTOKOJaMH HH(OPMAIMOHHOTO 0OMEHA, KOTOPbIE IPUMEHSIOTCS B 3JIEKTPOIHEPTeTHKE.

Jnst ocymiecTBIeHUS 00CITy)KMBAaHKS U HaJTaAKN TpeOyloTcs cileayromiee ciy)keOHoe IporpaMMHoOe oOecrieueHne 1 HaBBIKM paboTHI ¢
HHUM:
- WinSCP mns pabotsl ¢ ycTpoiicTBoM B hopmaTte dait-MeHemkepa (winscp.net);
- PuTTY — SSH-kmmenT 1t paboTs! B KoHCONMBHOM pekuMe (https://www.putty.org/)

- Web-6poy3ep Chrome unu m060ii apyroit Ha 6a3e Chromium (crnucok 6poy3epoB)

1 VYcranoBka u 00HOBJIEHMEe CHCTEMHOIr0 U npukjiaaanoro IO.

JuctpubyTus cucteMHoro u npuxiaagaoro I10 momemnieH B ofuH daiiin ¢ nMeHeM

tm_cpps_[Homep Bepcuu]_[apxuTekTypal.[pacmupenue]

®aitn  qucTpUOYTHBAa — 3TO apXWB, KOTOPBIA conepkur Bce HeoOxommmo [1O u ommcanume (¢paiin README) mns co3manus
3arpy304HOTO JAUCKa MM FOTOBOTO K 3aIycKy rakera ¢aiios. [ pa3nyHbIX apXUTEKTYp MPOIECC 3arpy3KH IPOTPaMMHOTO oOecTiedeH s
otnmyaercs. [Togpo6uee cmotpure daitt README.

Oo6noBnenue cucreMHoro [10 TpeGyeTcs B HCKIIOUUTENBHBIX caydasx. [logpobuee o ero BemmonHernn cMotpute daitn README.

Oo6noBnenue npukaagsoro 10 BemonHsAeTCS U3 web-KoHpHTypaTopa (cMOTpHTE IMyHKT 2.1) Wi 3aMeHOH (aitiioB.

1.1 Windows Bepcust

- Ycranosuts Winpcap. (ckayath 1o CChUIKE)

- PaBMeCTI/ITL nporpaMMHO€ O6eCHe‘-{eHI/Ie 0 KOPOTKOMY NYTHU 663 KUPpWUIMYECKUX CHUMBOJIOB, HaIpUMEP
C:\TM_SERVER

- 3amyctuTh (ailn tm_server OT UMEHH aAMUHHCTPaTOpa

- 3aiftu B koH(GUrypartop BBeIs B ampecHOi crpoke http://127.0.0.1:8081 yepes Chrome, Firefox, Edge, Yandex -
BBIOpaTh "Konduryparop"

- Jlorma\napons mo ymomdaHuio - admin/admin
- HWuctpymenTs! - Peructpanus (st paboThI B IOJHOLIGHHOM PEKHME)

2 TM-kou¢urypartop
2.1 Ofmue cBegeHust

Hns HacTpoiikn KoHUrypauuu umeeT web-koHpuryparop (mamee TM-xoHuryparop wim KoHuryparop). dns mocrtyma k
KOH(HUTYpaTOpy peKkoMeHayeTcsi ucmoib3oBaTh WebKit-Opaysepsr: Google Chrome (Bepcus me Hmke 28), Iron (Bepcus He HInKe 28),
Yandex (Bepcus He HIke 1.5). KoppektHas pabora B Opayzepax Mozilla Firefox, Microsoft Internet Explorer u 1pyrux He rapaHTHPYETCS.
Jlnst paGoThl KOHUTYpaTopa HEOOXOANMO Pa3pelIuTh javascript.

B anmpecHoii cTpoke Opay3epa HEOOXOAMMO BBECTH ip-apec YIpaBJsoNIero KoHTposuiepa (mo ymomuanuio Ha LAN1 192.168.1.11, a
Ha LAN2 192.168.2.11) u nopt (o ymomganuto 8081) gepes «:» - 192.168.1.21:8081.

Jns Windows aapec: http://127.0.0.1:8081

Jdns BXoma B KOH(HUIYpaTOp HEOOXOOMMO TPOHTH aBTOpU3alMIO (TOJB30BAaTENb 1O yMon4yaHuio admin, maponp admin —
pEeKOMEHIyeTCsT M3MEHHTH). Tak ke pealn3oBaHa BO3MOXKHOCThH ITepefaddl JIOTHHA W maponsd (&JoruH=maponb) depes url Buma: http:/
<ip>:<port>/$conf.html&<mosp30Barens>=<napomns>. Hanpumep:

TM-koudwuryparop http://localhost:808 1/$conf.html&admin=admin
TM-knuent  http://localhost:8081/$client.html&admin=admin

Jnst u3MeHeHnsT KOH(GUTypaluy 1oJIb30BaTelb TODKEH UMeTh mpasa. Ecimu Opaysep TpeOyeT paspenieHus Ui 3alycka java-script,

paspemnmre 3amyck.

2.2 Menro «HCTPYMEHTBI»

MeHnto «IHCTpyMEHTBI» MPEROCTABISIET JOCTYI K CEPBUCHBIM BO3MOXKHOCTSIM KOH(HUTypaTopa:
- Tapametpsl — pepakTop napameTpoB pabotel TM-cepBepa u web-koHpurypatopa;
- IapameTpsl cHCTEMBI — PEJaKTOP MAPAMETPOB ONEPAIIOHHON CUCTEMBI (BpPeMs, CeTeBbIe MHTEP(ENCHI U T.1.);
- Toka3zars koupurypamuo 8 XML — 3arpy3uts daiin konpurypaunu TM-cepsepa;
- Tloka3atp mabmonsl B XML — 3arpy3uth (aiin mabdiaoHoB koHGUrypamuu TM-cepBepa;
- Teperpy3uts TM-cepBep — cepBucHas GpyHKIUsI — neperpyxaetr TM-cepsep.
- Tect NTP — Tect cepBepa BpeMeHH;
- ApXUB OCIIIIIOTPaMM — JOCTYH K ¢aiinam ocrmiorpamm B popmate COMTRADE;
- KomupoBanue apxuBOB — KOITUPOBAHNE apXUBOB COOBITHH U U3MEPEHUH Ha pe3epBHBIA HOCHTENb.
- PemaxTop monp3oBareneil — peakTop MoNb30BaTeNeH U UX MPaB;
- V3mMeHHTH Maposp — peakTop Maposis TEKYIIEro MoJIb30BaTels;
- O6noButs [10 — BemonHenune ooHoBIeHNsT TM-cepBepa;
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https://winscp.net/eng/download.php
https://www.putty.org/
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80%D1%8B_%D0%BD%D0%B0_%D0%B1%D0%B0%D0%B7%D0%B5_Chromium
https://www.winpcap.org/install/default.htm
http://127.0.0.1:8081/

- Perucrpanms — BemonHenue perucrpannu TM-cepBepa Ha ycrpoiictBe. be3 perucrpanun TM-cepsep paboraer 1 wac ¢
MOMEHTa cTapTa ycrpoiictsa. s Bo300HOBIEeH!Us paboThl TpeOyeTcs meperpy3ka ycTpoicTaa.

221 OxHo «ITapameTpbn»
2.2.1.1 Cexkuus «Pe3epBupoBanue»

Cekumsi «Pe3epBUPOBAHIE» OMICHIBACT MapaMeTpbl paboThl B PEXMME ropsdero pesepsupopanus (mapa cepsepos OCHOBHOM —
PE3EPBHbBIN) 1 6e3 pe3epBupOBaHHs.
[Mapamerp «Pexxum paboTs» — peskuMsl paboTsl TM-cepsepa:
- 0e3 pe3epBa — BBIIOJHACT BCe QYHKIMH IO cOOPY U Iepeade JaHHBIX COITIACHO KOH(UTYpalHu;
- OCHOBHOI1 — BBINIOJIHACT Bce GQYHKIMH 10 cOOpY M Iepeaue JaHHBIX COINIACHO KOH(GUIYpalMH, U nepeaeT KoH(Uryparmmo
u nanasie PEBEPBHOMY;

- Pesepsuslii — npuanMaeT KoHQUryparuo u gaHasle o OCHOBHOI'O u rotoB Bemonuats Gyakmun OCHOBHOI'O, ecnu
CBSI3b C HUM TTOTEpSHA.

Iapamerp «agpec OcHOBHOrO» — obsi3atenbHbIi mapamerp. PESEPBHBIN coenuusiercs ¢ OCHOBHBIM o stomy aapecy.

[Mapamerp «anpec Pezepsroro» — o6s3arenpubii mapamerp. OCHOBHOM npunnmaer tonsko OJJHO coenunenne PE3EPBHOIO u
TOJIBKO C 3THM a/IpECOM.

apamerp «mopt» ~TCP-nopr ans coenunenns OCHOBHOM - PESEPBHBINA.

[Mapamerp «raiimMayT (MHIIIHCEKYHIBI)» — TaiimayT paspbBa cBisn PESEPBHOI'O ¢ OCHOBHbBIM. Korma rtalimayr ucTekaer,
PE3EPBHBIN Haumnaer Bemonsats ¢yaxuun OCHOBHOI'O. Ecu ceass ¢ OCHOBHbBIM Boccranamuaercsa, PE3EPBHBIN dbynkiuu
OCHOBHOI'O npekpariaeT BbIITOIHATS.

2.2.1.2 Cexkuus «Ilapamerpsl http WEB-cepsepa»

Cexuus «Ilapametpsr http WEB-cepBepa» onucsiBaeT mapameTpsl mpoTokoia http WEB-cepBepa, koTopblil sBisieTcsi ocHOBoH TM-
KoHpurypatopa u TM-knueHTa.

[apametp «anpec» — IP-anpec cereBoro unTepdeiica nuss WEB-cepsepa. Eciu He ykazan, To WEB-cepBep ocTymneH Ha BceX CETEBBIX
uHTEepdeiicax.

Mapametp «mopt» — TCP-nopt mst WEB-cepsepa. 1o ymomganuto 8080.

[Mapametp «https/ssl» — m03BOIAET OTKPHIBATH OE30MacHOE COeMHEHUE (IPeIOTBpaiaeT HECAHKIIMOHNPOBAHHBIH IIepeXBaT JaHHBIX).
ITpu nepBoM 3arrycke HEOOXOIMMO NOOABUTH cepTU(UKAT B UCKIIIOUeHUs Opaysepa. JJA — Ge3onacHoe coequnenue https. HET — oOpranoe
coenuHenue http. ITapamerp noctyneH He Ha Bcex IIaTGopMax.

[Mapametp «coxpaHATH ceccHio (MUHYTBI)» — BpeMs KU3HH HEaKTHBHON CECCUH MOb30BaTels. [1o HCcTeueHnH, KOTOpOoro moTpedyercs
MOBTOpPHAs aBTOPH3AINSL.

[MapameTp «I0T-Macka)» MPUMEHSETCS Ul OTIaAKK. JIor-mMacka Mo3BOJISIET YIPABIATH COAEpKaHueM Jor-daiina tm_web.log.

2.2.13 Ceknusi «<O0HOBJIeHHE H3MEeHeHHi»

Cekuus «OOHOBIEHHE U3MEHEHHIT» MTO3BOJISET 3a/1aTh IepHO ] 0OHOBIIEHHs 0ToOpaXkeHus: m3MeHeHuit B TM-koHpuryparope.

[NapameTp «raHHBIE» — IEPUOJ, OOHOBIIEHHS OTOOPAaKECHHUS TAHHBIX (B MUJITHCEKYHAX ).

[Mapametp «ior-¢aiinsn» — nepruoa 0OHOBICHUS OTOOPaKEHUS H3MEHEHHUH B JIOT-(aiiiax (B MIJUTHCEKYH/IaX ).

[Mapamerp «AHuManus web-uHTepdelica» — MO3BOJSET BKIIOUUTH/OTKIIOUNTE aHMMalmio uHTepdeiica TM-kondurypatopa u TM-
KJIMEeHTA.

3 Hacrpoiika koHpurypanuu
3.1 OO0mme cBegeHnst

PenakTop KOHGUTrypanuy pacmoyIokKeH TITaBHOM OKHE KOH(HTYpaTopa H SBISETCS OJHOBPEMEHHO MOHUTOPOM COCTOSHHSI CHTHAJIOB U
PETHCTPOB IPOTOKOJIOB.
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Puc. 1 Pepakrop xondurypamun

Kon¢urypauus pasneneHa Ha TpH 4acTH:

- «Ipuem» — HacTpoiika MapaMeTPOB CBS3HM C MCTOYHMKAMHU JAHHBIX, OMHMCAHHE COCTaBa PETHCTPOB MCTOYHUKA JAHHBIX H
OTpakeHHe CHTHAJIOB Ha aJIpECHOE IIPOCTPAHCTBO CTPYKTYPHI CUTHAJIOB;

- «CurHans» — CUTHaJbl OT BCEX HCTOYHHKOB JAaHHBIX OOBEAMHSIOTCS B SIMHOE aJpecHOe IPOCTPAHCTBO B CTPYKTYpe
CHTHAJIOB, JOPACUYUTHIBAIOTCS (€CIIM HEOOXOIMMO) M OTPAXKAIOTCS Ha «IIepeady» JaHHbIX;

- «[lepemaua» — HacTpoOiika MapaMeTPOB CBS3M C IPHEMHUKAMH JTAaHHBIX, OMICAHNE COCTaBa PETUCTPOB NMPHEMHHKA JAHHBIX H
OTpakeHHe CHTHAJIOB Ha aJIpECHOE MIPOCTPAHCTBO CTPYKTYPHI CUTHAJIOB.

OJHO YCTPONCTBO MOXKET BBICTYNATh HCTOUHUKOM U NMPUEMHUKOM naHHbIX. [loaToMy nenenue Ha [IPUEM u IIEPEJJAYY ycnoBHoe
(U151 TTOBBILIEHUS HATIIAJHOCTH KOH(UTIYpaLIUH).

Bce wactu koH(UTYpayn UMEIOT HepapXudecKuii BUI — BUA «aepeBay. Takoi croco0 onucaHust KOH(GUTypaIy MO3BOISIET OIHCATh
CJIOXKHYIO CTPYKTYPY KOMITO3HIIMEH TPOCTHIX KOMIIOHEHTOB.

Kaxmprii THII KOMITOHEHTa IMeeT Ha3BaHUe, KapTHHKY. B «iepeBey n3obpaxkeHne KOMIIOHEHTa (OPMHUPYETCS U3 Ha3BaHMs, KAPTHHKH,
3HAQUEHWH M HEKOTOPBIX BaKHBIX ITApaMeTPOB, KOTOPBIE U1 HATVIAHOCTH BBIIENSAIOTCS IBeToM M mpudrom. Tak xke oToOpaxkaercs
cocTosiHue 00beKkTa (Yucio U rpaduyeckoe 0003HaUYEHHE), KOTOPBIH OMHUCHIBAET KOMIIOHEHT (COCTOSIHHE PErucTpa, CUTHajia M T.J.) — 3TO
103BOJISIET HAIJISAHO TPOM3BOUTE OTIAAKY KOHQUTyparIyu.

JHobasnenue, ynajieHue U NPOCMOTP MapamMeTpOB KOMIIOHEHTOB KaXJOM 4acTH KOH(HUTypalyy BBIIOIHAETCS B OTACIBHOM JAEpeBe U
penakTope KOMIIOHEHTOB. B KOHTEKCTHOM MEHIO KOMITOHEHTa KOH(UTYpaluy JOCTYIHBI ONIepaIlin:

- Jlo6GaBuTh — 100aBICHHE TOYSPHUX FJICMCHTOB;

- Jlo0aBHUTh HECKOJBKO — JOOABICHHE HECKOIBKUX OJNHAKOBBIX JJOUEPHHUX JJICMEHTOB;

- Ypamuts (Ctrl+Del) — ynaneHre KOMIIOHSHTa HIIH BCEX OTMEUYEHHBIX;

- AxtusHsbni (Ctrl+Enter)— ynpasieHne akTHBHOCTBIO KOMIIOHEHTa B KOH(GHUTYpanuy (HEaKTHBHBIN KOMIIOHEHT MPUCYTCTBYET
B KOH(UTYpaINH, HO HE TIPOSIBISIET aKTHBHOCTH);

- Kommuposats — xonmmposanue B Oydep oOMeHa (konmpyercs B Buze ¢hparmenTa ¢aiina kondurypamnn B8 XML-dopmare);

- BcraBute — BcTaBKka W3 Oydepa oOMeHa, BCTAaBISIIOTCS TOJHKO JOMYCTHMBIE JOYEPHHE KOMIIOHEHTHI (JOITyCKaeTCs
KOTIMPOBaHKE U BCTABKA MEXIY PA3TMIHBIMA KOHPHUTYpAIUSIMH);

- KommposaTs mapamerp — KonupoBaHHe 3HAUSHHUS ITapaMeTpa BCeX OTMEUEHHBIX KOMIIOHEHTOB B Oydep oOMeHa;

- CoxpaHHUTb Kak Ma0I0H — pparMeHT KOHPUTYpaLUH 1 HOBTOPHOTO HCIONB30BaHNS;

- CMmotperts nor-gaii — mpocMoTp Jor-gaiiia oOMeHa (IS IPOTOKONIA WIIH TIOpPTa);

- Hckath MOy — OUCK MOAYJIEH (711 TOPTOB);

- Pyunoii BBox — peakTop pydHOTO BBOJA 3HAUEHHMS CHTHAJA;

- Pepnaxrop curnana;

- XypHan coObITHI — IPOCMOTP >KypHAaJa COOBITHH € 3aIIPOCOM TOJIBKO BEIOPAHHBIX CHTHAJIOB;
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- I'padux — mpocmoTp rpaduka u3MeHeHHs! BHIOPAHHBIX CHTHAJIOB;

B KOHTEKCTHOM MEHIO KOMIIOHEHTa KOH(UIypaluM IOCTYHHBI TOJBKO T€ IYHKTBI, KOTOPbIE B TEKYyLIEM KOHTEKCTE BO3MOXHO
BBIOpATh.

JUnst n3MeHeHHs TI0JIOXKEHHsT KOMITOHEHTA B JIepeBe €ro MOXHO IepEeMETHTS B IIpeJieIaX BEeTKH JiepeBa oneparmeil Drag&Drop.

Knasumeit Insert vm sieBoit kHOIIKOM MBI, yaepkuBas kiasumu Ctrl / Shift, MOXXHO 0TMeYaTh HECKOIFKO KOMIOHEHTOB HA OJHOM
BETKeE JIepeBa JUIsl BBITOJIHEHMS, HAlIpUMeED, YIaICHUs.

Bydep obmena xonduryparopa He asusercs Oydepom oOMeHa ONepalliOHHON CHCTEMBI, TaK KakK IIOJINTHKa Oe3omacHoCTH Opaysepa
JUTA javascript 3aKpbIBaeT JOCTYI K cucTeMHOMY Oydepy oomena. bydep oOmena koHduryparopa — 310 0OOBIYHBIN MHOTOCTPOYHBIH 3JI€MEHT
BBOJa TekcTa. OH pacloNoKeH B BEPXHEM MIPABOM YITTy CTPAaHMIIBI U PAaCKpBIBAETCS MPU HABEICHUH HA HETO Kypcopa. Yepes 3TOT 31eMeHT
BBOJ]a TEKCTa MOXKHO CTAHJAPTHBIMU OMNEPALMSIMU KOMHMPOBAHHS M BCTABKU TEKCTa MEpeMeIlaTh TEKCT U3 BHEIIHETo JOKyMeHTa B Oydep
oOMeHa KOH(HUrypaTropa 1 00OpaTHO.

B penakrope mapameTpoB KOMIOHEHTA MOXXHO CMOTPETh U PEIaKTHPOBATh ITapaMeTphl KOMIIOHEHTa. B KOHTEKCTHOM MEHIO IapaMeTpa
KOMIIOHEHTa JOCTYIHBI «MacTepa» - MHCTPYMEHTHI YIPOIIEHHS BBOJAA OOJBIIOrO KOJIMYECTBA KOMIIOHEHTOB. [IpmMeHeHHWe «MacTepoB»
3HAUUTENIBHO COKPAIaeT BpeMs CO3JaHMs KOHQUIYypalMd ¥ YMEHBIIAeT BEpPOSTHOCTh OMIMOOK. B KOHTEKCTHOM MEHIO pemakropa
IapaMeTpoB KOMIIOHEHTA IOCTYITHBI ITyHKTHI:

- TloBTOpuTh 3Ha4YeHHe — 3HAaUYEHHE MapaMeTpa MOBTOPSAETCS Ha BCe KOMIOHEHTHI, KOTOPbIE HAXOIATCS HHXKE B JIEpEBE H
NPUHA/UISKAT OJJHOMY POJUTEIHCKOMY KOMIIOHEHTY (HallpUMep «IIarke»);

- TloBropuTh 3HaueHme 4yepe3 1 — aHamorm4Ho HyHKTY «IIOBTOPHTH 3Ha4YeHHWE», TOJNBKO 3HAUCHHE ITOBTOpsieTCsS depe3 1
KOMITIOHEHT;

- HOBTOpI/ITL 3HaueHHe + 1 — aHAJIOTUYHO OYHKTY ((HOBTOpI/ITL 3HA4YCHUEC), TOJIBKO KaXKJ0€ 3HAYCHUEC YBEINYUBACTCA HA 1;

- TloBroputh 3HaueHHUe + 1 ¢ rarom 1 — aHaIOrMYHO MyHKTY «I1OBTOPUTH 3HAYCHUE +1%», TOIBKO 3HAUYCHHE YBEIMIHBACTCS HA
1 KaXxI0€ BTOPOl KOMITIOHEHT (U1 IPUBSI3KU IBYXIIO3UIIHOHHBIX);

- IlpaBuio BBOAA 3HaUEHHH — «MacTep», KOTOPHIA MO3BOJSET MOBTOPATH U JOOABIATH 3HAUCHUS C PA3INYHBIM HHKPEMEHTOM,
1IaroM U IPOITyCKaMU;

- BcraButs u3 Oydepa oOMeHa CTPOKHM — aHAIOTHYHO ITYHKTY «[IOBTOPHUTH 3Ha4YeHME», TOJIBKO 3HAYEHHs OepyTcst U3 TEKCTa B
Oybepe oOMeHa KOH(HIYpaTOpa, TEKCT NEIUTCS HA CTPOKH (3HAKH-pPa3JICUTENIM — KOHEI CTPOKH WIH TaOymlsauus) U
3aHOCSTCS B TIOJIMEH;

- JloGaBute u3 Oydepa oOMeHa CTPOKH — aHAJIOTHYHO MYHKTY «BcTraBuTh M3 Oydepa oOMEeHa CTPOKW», TOJNBKO 3HAYEHHS
JOOABISIOTCSA.

Hcrionp3yst BOSMOXHOCTH «MacTE€POB» MOXKHO OBICTPO BBOJUTH B KOH(HUTIYPALIUIO OOJIBIIOE KOTHIECTBO KOMIOHEHTOB.

J1n1s1 BBOZa YHCIIOBBIX TApaMeTpoB (ajpec, TaitmMayT u T.14.) mectHaanarepuaasiM (HEX) uncimom Heobxoaumo no6aBmsate npeduxc 0x.
[pumep: 0x3e8 (necatuunas 1000).

MHorue KOMIIOHEHTHI MO3BOJSIIOT IO0OaBHTh JOUYCPHHMII KOMIOHEHT «amka». «llamka» mpenHasHaueHa IUIsI TPYMIIHPOBKU
KOMIIOHEHTOB IT0 Pa3JIMYHBIM NIPHU3HAKaM, o0JierdaeT co3aaHue KOHQHUTIypaluy 1 JieflaeT ee HarisigHee. KonndecTBo ypoBHEH BIIOXKEHHOCTH
Aok He OTPaHUYCHO.

Jdnst coxpaHeHus: KoH(uUrypamuu wucnoibdyercs kHomka «CoxpaHuTb». [Ipm 3ToM KOHQUrypamms coOXpaHsieTcsi Ha JHCKe
YIPAaBISIIOIIETr0 KOHTpOJUIepa KaK YepPHOBUK. Tak jke MOXKHO COXpaHUTh KoH(urypamuio B Oydep oOMeHa KoH(uUTypaTopa, Harpumep, Ui
MepeHoca Ha APYroi KOHTPOILIep.

Knomka «3arpy3uTb» MO3BOJNSET 3arpy3UTh COXpaHEHHBIE YEPHOBUKH KOHQUrypauui, kKoHpurypammo u3 Oydepa oOMeHa wim
pabouyio KoOH(UTYpaIHIO.

Knomka «Tect» oTmpaBnser Ha YHpaBIAOUIMNA KOHTPOJUICP TEKYIIYI0 KOHOUrypaunuio s npoBepku. Kaomka «[IpumeHHTH
MIPOBEPSIET TEKYIIYI0 KOHQHUTI'YPALMIO U IPUMEHSET €€ — COXpaHseT Kak pabouylo u neperpyxaer TM-cepsep.

Kuormka «JIor» OTKpBIBacT AUAIOT BHIOOPA JIOT-(aiiia s MpOCMOTpPa B OTACILHOM OKHE.

Kuonku «OKypHai coObitiin» 1 «KypHai TpeBOIr» OTKPBIBAIOT COOTBETCTBYIOIIHE KyPHAIIBI B OTACIEHOM OKHE.

3.2 HacTtpolika cTpyKTypbI CUTHAJIOB
3.21 AnpecHoe NPOCTPAHCTBO

CprKTypa CUTHAJIOB TpEAHasHa4y€Ha JUId OGBCHI/IHQHI/IH CUTHAJIOB OT Pa3JIMYHBIX HCTOYHUKOB JaHHBIX B €IWHOC aJIpECHOC
MIPOCTPAHCTBO. OTta MOIECIIb JAHHBIX ITO3BOJIACT:
- BBINOJIHATE 1O0PacUueT 3HAYCHUI CUT'HAJIOB,

- (opmMupOBaTh pacYETHBIC CUTHANIBI ISl IPOCTON aBTOMATHKH;

- (dopmupoBaTh pacyeTHbIE CUTHAJIBI JJIsl JIOTUKH OJIOKMPOBKH Pa3beANHHUTENCH;
- ompeneyaTts ycrnoBus Beinaun komaun (TY);

- 3amKCh CHUTHAJIOB B KypHaJl COOBITHIT M apXHUBBI H3MEPEHHUIA;

- pa3jmaBaTh JaHHBIE [0 PA3IUYHBIM IPOTOKOJIAM U KaHAJIaM.

AJnlpecHOE TPOCTPAHCTBO CTPYKTYPHI CHUTHAJIOB MHOTOypoBHeBoe. [IepBbIi OMH MM HECKONBKO ypoBHEH HasbIBaioTcs «Pasmem.
IMocnenunit ypoBens — «CurHam». Kaknaslii ypoBeHb HMeEeT CBOIl YHHKaNbHBIA B Mpenesax ypoBHS HieHTH(HKaTop. M3 sTHX
naeHTH(GUKATOpOB  (GOopMHPYETCS TIONHBIH YHHKAIBHBIH HACHTH(UKATOpP CHTHana (MICHTH(UKATOPHI Pa3eNsioTcs CHMBOJIOM
MOAYEpPKUBAaHHE — «_»). B mueHTH(HKaTOpax MOMYCTHMBI JIATHHCKAE CHMBOJIBI (PerMcTpP CHMBOJNA HMEET 3HAueHHe) M IHQPHL
Wnentudukarop nepsoro ypoBHs (nneHTH(puKaTop «Pazmena») 1omkeH HAYMHATHCS C JATHHCKOTO CHMBOJIA.

[Tpumeps! naeHTudukaTopos curnanos: ts_1, ti 22, iec101 1, nr QSGI u T.1.

Ecnmu Heob6xomaumo BBectH uaeHtudukatop tina W1G-QS3 wmm WI1E-QSGI1.2, To nomyckaercsl MCHONB30BaTh B MACHTU(HKATOpPE
CHMBOJI «:» (He MepBbli U He nocneauuii). B pesynprare nomy4arcs HarysiiHbie naeHTHGuKkaTopsl ka W1G:QS3 nka WIE:QSG1:2.

NneHTrdUKaTopbl CUTHAJIOB B KauyeCTBE NEPEMEHHBIX HCIOJB3YIOTCS B BBIPAXKEHMSIX (CMOTpHTe MyHKT 3.2.6) s Jopacdera,
00beANHEeHNs] HECKOIBKIX CHTHAJIOB B OAWH U TPHUBSA3KU CUTHAJIOB K PETHCTpaM MPOTOKOJIOB oOMeHa MaHHBIMH. [IpudemM, curHam MoxeT
HUMEeTh TOJBKO OJMH HCTOYHUK (KOMITIOHEHT, KOTOPHIH yCTaHAaBIMBAE€T €ro 3HAa4eHHE), HO MOXET UMETh HEOTPaHHYEHHOE KOJINYECTBO
MIPUEMHHKOB (KOMIIOHEHTOB, KOTOPBIE HCIIOJIB3YIOT €T0 3HAUEHHE).

Kaxxmplii curHam nMeeT 3HadeHHe, BpeMsl U aTpHUOYTHL.
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CTpyKTypa CHTHAJIOB ONHUCHIBaeTcsl KomroHeHTaMu «Pasmem» (cMorpute myHKT 3.2.3), «CurHam» (cMotpute myHKT 3.2.4) n «Ilamka»
(BcriomMoraTeNIbHbIH KOMITIOHEHT), KOTOPBIE JOOABIISIOTCS B KOMIIOHEHT « CHTHAIIBD) (CMOTPHTE IYHKT 3.2.2).

3.2.2 KomnonenT «CHrHAJIBDY

KommnoHeHT «CHrHamb» — 3T0 KOPEHb AepeBa CTPYKTYPHI CHTHANOB. [/ pelaKTUpOBaHUS JOCTYITHBI CIIEAYIOIIHE TapaMeTphI:
- Onucanue — NpoU3BOILHOE ONUCAHUE.

- Tlepumon nopacuera (Mcek) — nay3a MEX1y UIMKIAMH 10pacyeTa CUTHAJIOB B MUJUTHCEKYHAAX.
- TaiiMayT HeTOCTOBEPHOCTH (CEK) — TaliMayT yCTaHOBKHU aTpuOyTa HepocToBepHbIH (IV).

BaxHo mOHHMMaTh CMBICK HepHoJa Jopacdera, 4ToOBl 0e3 HeoOXOOUMOCTH He Ieperpykath cHcTeMy. s HOpManbHOH pabGoThI
JIOCTAaTOYHO Ieproa gopacdera pasHoro 300 Mcek. YMeHbIIeHHE TTepruoa (Iay3bl) Jopacdera He YBEJIMYHMBAEeT TOYHOCTh METKH BPEMEHHI
CHTHAJIOB, TaK KaK METKH BPEMEHH CHTHAIOB (DOPMHPYIOTCS B IEpeAaloleM YCTPOHCTBE WIH IpH IpHeMe. YMEHbIIEHHEe Iepruoja
JlopacyeTa YMEHbIIaeT BpeMs OOpaOOTKM curHama (CHUrHajg ObIcTpee IMOMaieT B JKypHal cOObITHH, OyAeT OTHpaBlICH HCXOIAMINM
MPOTOKOJIOM M T.A.), HO YBEJIMYMBAET HArpy3Ky Ha CHCTEMY, TaK KaK BO3pACTAIOT HaKJIaJHBIC pacXo/bl HA MPOBEPKY OUYepeIH H3MEHEHHI
CHT'HAJIOB.

3.23 Komnonent «Pazaesn»

KoMmoHeHT mnpeqHasHayeH Ui pas3felieHus CHTHANIOB CTPYKTypsl Ha rpymmnbl. OH ompefenseT oOIIyl0 YacTh MOJHOTO
nneHTudukaropa nodepHux curHanoB. Kommonent «Pa3nmem» moOasisiercs B KoMIoHeHT «CurHamsl» (cMotpute myHKT 3.2.2). Jlms
pelaKTUPOBaHUs JOCTYIHBI CIEAYIONIE IapaMeTphl:

- OnmcaHue — IPOU3BOIBHOE OIMCAHUE.

- Upentudukarop — yHUKaJIBbHBII HACHTU(UKATOP (B IIpeAesiax YPOBHS apeCHOTO IPOCTPAHCTBA CUTHAJIOB CTPYKTYPEI).
JHanee HeoOxoauMo B «Paznen» 1006aBUTh JouepHHE KOMIIOHEHTH! « CHTHAID (CMOTPHTE MYHKT 3.2.4).

3.24 KomnonenT «Curuamn

KoMmmoHeHT npeqHa3HaueH omucaHus mapameTpoB curaaia. KommoHneHT «CHrHamy n00aBiseTcs B KOMIOHEHT «Pasznmen» (cMoTpute
nyHkT 3.2.3). J{nst penakTupoBaHus JOCTYIHBI CIEAYIONINE TapaMeTphl:
- Omnucanue — [lucneryepckoe HAMMEHOBaHHUE UM MTPOU3BOJILHOE OMUCAHUE.

- Upentudukarop — yHUKaNbHBIN HICHTH(GUKATOP (B Ipenerax YpOBHS aJIpecHOTO IPOCTPAHCTBA CHTHAIOB CTPYKTYPEI).
TonHsIil naeHTH(UKATOpP CUTHATA CTPOUTCS HAa OCHOBE BCEX POAUTENBCKHUX PA3IENoB.

- Tun — tun curHana (CMOTPUTE HHUXKE).

- I'pynma — [IprHaAIEKHOCTD CHTHATA K TPYIIE (CMOTPHUTE HUKE).

- Bripaxenue — Boipaxkenue st gopacuera (CMOTpuTe MyHKT 3.2.6).
- Pesepuslii — neHTndukaTop pesepBHOroO CUrHaia.

- Tlepmon ycrapeBanus (cex) — 3a 3TOT nepuop (B CEKyHIaX) 3HAUCHHE CHUTHAla ycCTapeeT, eciu He OyaeT OOHOBIEHO.
Ycrapepnmii curHan noMedaercs uiarom 'anmaparHasi HeIoCcToBepHOCTE'. Ecim mepuon ycrapeBanus paser 0, To mpoBepka
ycTapeBaHHMs HE BBIOTHSIETCS.

- B xypnan — CoxpaHsATh WIK HET HCTOPHIO U3MEHEHHH CUTHANA B JKypHaie COOBITHH (B 0a3e TaHHBIX).

- EnmHuna uaMepeHus — TONBKO I Tenen3MmepeHuid. OToOpakaeTcs Ha rpadukax, cxemax u T.J1. MOXHO BBIOpaTh U3 CITUCKA
WM BBECTH.

- Kiacc — nms knacca TC (cMmoTtpute myHKT 3.2.5). MOXHO BBIOpaTh U3 CITUCKA MITH BBECTH.

Tunsl CUTHAJIOB:
- TC — cobbITHE, TUCKPETHBIN CUTHA (TENIEeCHTHAN).

- TY — xomanga, AUCKpeTHAs KOMaH/Ia (TeNeynpaBIeHIe).

- TU - uenoe, nenoe u3mMepeHue (TeaeusMepeHne).

- THl — BemecTBeHHOE .1 — YKCIIO C IJIaBAIOIIEH TOYKOH C OJHMM 3HAKOM II0CJIE 3aIISTOM.

- TU2 — BELIECTBEHHOE .2 — YMCJIO C TUIaBaIOUIEeH TOUKON C IBYMs 3HAKaMH TOCIIE 3aIsTOoM.

- TU3 — BELIECTBEHHOE .3 — YUCJIO C TUIaBAIOLIEH TOUKON C TpeMst 3HaKaMHU TOCIE 3arsITOH.

- T4 — BemIeCTBEHHOE .4 — YHUCTIO C TUIABAOIIEH TOYKOH ¢ YeTHIPbMS 3HAKaMH MOCIIE 3aISTOM.
- THS5 — BEIIECTBEHHOE .5 — YKCJIO C IJIABAIOIIECH TOYKOM C MATHIO 3HAKAMH ITOCJIE 3aMsATOM.

- TH6 — BEMIECTBEHHOE .6 — YHCIIO C IUIaBAIOIIe TOYKOM ¢ MIECThIO 3HAKAMH I10CJIE 3aIISITOM.

I'pyniis! curHanoB (CHTHAI MOXET NMPUHAAJIEKATh TOJIBKO K OJHOM TPyIIIe, WK He IPUHAIekKATh HU K KaKoH rpymre):
- aBapHWiHbBIE — CUTHAIBI, HHPOPMHpPYIONE 00 aBTOMaTn4eckoM IepexmodeHnn KA, a taioke o peifctBuu ycrpoicts P3 u
TTA, BBI3BaBIMINX 3TO TEPEKITIOUCHHE);
- TIpemynpenuTeNbHbIe | — CHTHAIBI, O HAapYIICHUSX PaObOTHl OCHOBHOTO M BCIIOMOTaTEIEHOTO 000PYAOBaHMS, HE ITOBJIEKIINE
TEXHOJIOTHIECKOTO HAPYIIEHNs, HO KOTOPBIE TPEOYIOT ONEePaTHBHOTO NPUHATHS Mep M0 YCTPAaHEHHIO YKa3aHHBIX HapyIICHUIT
U1 HEOMYIIEHHUs TEXHOJIOTHYECKOT0 HapyIIEeHHs);
- IpeaynpeauTeNnbHble 2 — (CUTHANBI, O HAPYIICHHSX TEXHOJIOTHYECKOT0 COCTOSIHUM 000PYIOBaHHUs M yCTPONCTB, Tpedyroiine
NPUHATHS MEp TI0 YCTPAHSHUIO YKa3aHHBIX HAPYIICHUH);
- OIEPaTHBHOTO COCTOSIHUSI — (CHTHANBL, Hecymue HHpopMamuio o monoxeHHn KA, NepekIiovalomux yCTpoHCTB,
onepaTuBHOM cocTossHNM P3A, [1A, 610KupOBOK).
CocTosiHMEe Ka)KI0TO CHIHAJIA OIpeJessieTcs ero 3HaueHHeM, aTpuOyTamMy W AaToil/BpeMeHeM (C TOYHOCTBIO 10 | MHIUIMCEKYHHbI).
ATpuOyTBl CHTHANOB aHAJOTHYHbIe aTpubyram 00BekToB uHGpopManuu mnporokosa MDOK-870-5-101 (kauecTBO) M JOMOJHUTENHHEI
aTpuOyTHL:

Jluct

II2AM.425200.001 1O »

Hsm. Komn.y4. Jluctr | Negox.| Ilognucs | Hara




- HeompenelneHHbIH — HeomnpeieneHHOe COCTOSTHHUE NBYXITO3MIMOHHOTO curHana: koHTakTel HP u H3 3aMkHyTHI (TIpH 3TOM
3HaueHHe curHaia paBHo 1); kontaktel HP u H3 pa3oMkHyTHI (1Ipu 3TOM 3HaueHHE curHana pasto 0).

- HCTIONb3yeTcs — 3HaueHUe MPHUBA3aHO K MCTOYHMKY: HA CUTHAIl €CTh CChUIKA Yepe3 MACHTU(HKATOpP APYroro KOMIOHEHTA,
KOTOPBIH YCTaHABINBAET €0 3HAYCHHE.

- paC‘{eTHBIﬁ — 3HaucHME JA0pacyYUTBIBACTCA.

- 3a0nokupoBaH — 3HAa4YCHHE CHTHAJa 3a0JOKMPOBAHO: OOHOBIECHHE M JopacyeT He OyayT BBINOJHATHCS MPHU MOCTYIUICHUH
JJAHHBIX.

- pyusoii (BL) — Onucarens kauectBa nporokona MOK-101: ynpaBnenue 00bekToM HHGOPMALUH HEpeaHo MOIb30BATEIIIO,
U3-32 HYEero mepejada peajbHOrO 3HA4YeHHs He BBINOJHAETcs (pyyHOe ymnpasieHue mapamerpoMm cpeactBamu OMK
sHeprooOsexra wm APM TM).

- 3amemeH (SB) — Omucarens kagectBa npotokoiaa MOK-101: BemonHeHO 3aMemenue napamerpa cpeacrsamu OMK (B Tom
YHclie 3HA4YeHWE YCTAaHOBJECHO IIOJb30BATeNeM BPYUYHYIO), a TakKe IIPH 3aMENIeHHH 3HAueHUs C HCIOJIB30BaHHEM
aJIbTEPHATUBHBIX CUCTEM cOopa.

- ycrapepumid (NT) — Omnmucarens kauectBa mporokosna MOK-101: 3HaueHne He OOHOBISUIOCH B TEYCHHE KOHTPOJIEHOTO
NPOMEXYTKa BPEMEHH — COOTBETCTBYET HEPEXOTHOMY COCTOSIHHIO MH(OPMAIHMOHHOTO OOBEKTa OT AEHCTBHTEIHHOIO K
HEJICHCTBUTEIIFHOMY COCTOSIHMIO, KOTJ[a 3HayeHHe OOBEeKTa ycTapeio, HO elle He BBIIBICHO SBHOM HEHCIIPaBHOCTH B
cucreme TM.

- menocroBepHsIi (IV) — Omucarens xadecTsa nporokona MOK-101: nepBudHbIil c60p HHPOPMAITUN HE BEITOTHSIICS.

V3MeHsTH 3HaUeHUE CUTHAJA U aTpUOYTHI (HE Bce) MOYKHO B «PEIAaKTOpe CHTHaNay U pepaktope «PydHoil BBom». Penakrop «PydHoit
BBOJ» HE IIO3BOJISICT MEHATH aTpUOYTHl, HO YCTaHABIMBAeT aTPUOYTHl «PyYHOW», «3aMemieH» U «3a0JOKHUpOBaH» (eciu Tpedyercs
3a0JIOKHPOBaTh OOHOBIICHNE CUTHAIA).

W3meHsTh maTy/Bpemsi cCUrHana Henb3sl. VI3MeHeHue JaThl/BpEeMEHH CHUTHANa HE SIBISETCS IMPH3HAKOM W3MEHEHHs CHTHANA, COTTIacHO
craHgapty mpotokora MOK-870-50-101. Ecnm nmaTta/BpeMsi CHTHalna H3MEHWINCH, TO €ro IepepacueT W CHOpaguyecKas OTIpaBKa HE
BBIMOJTHSIOTCSL.

3.25 KomnonenT «Kiace TC»

KommoneHT mpenHazHaueH Uil OMMCAHUS MapaMeTpoB OTOOpakeHHs cocTosiHus curHainoB Tumna TC (coOwrtue). Kommonent «Kimace
TC» nobaBnsercs B KOMIOHEHT «CHTHANBD (CMOTpUTE MyHKT 3.2.2). I peqakTupoBaHus TOCTYITHBI CIEAYIOMINE TapaMeTphl:
- OnmcaHue — IPOU3BOIBHOE OIHCAHUE.
- Wwms ximacca — yHuKaneHbIH uaeHTudukarop knacca TC. HeoOxoaum it PUBSI3KH K CUTHATY (CMOTPHTE IMYHKT 3.2.4).
- Tun — tun knacca (ABapus, KA, 3H, aBepb u T.1.). OToOpaxaercst B )KypHaie COOBITHI H T.1I.
- Tekcr ms 0 — Texer s 3HadeHus curHaia 0 (Hopma, OTKI, CHATO, OTKPBITO H T.1.).
- Texct s 1 — Texer i 3Hayenus curnana 1 (ABAPUS, B, 3a3emiieHo, 3aKphITO | T.1.).
- Texkct ms 00 — texer ans 3HadeHus 00 (11 ABYXIO3UIIMOHHBIX CUTHANIOB). Hanpumep: pa3phiB.
- Texcr s 11 — teker ans 3HaueHus 11 (Uit ABYXIMO3UIMOHHBIX CUTHAJIOB). Harnpumep: HencrnpaBHOCTS.

3.2.6 I[MapameTp «BbipaseHue»

Jnst nopacyéra 3HaAYSHUH CHTHAJIOB CTPYKTYPBI, a Takke (JOPMHUPOBAHMS PACYETHBIX CHTHAJIOB HEOOXOIUMO BBOJWTH BBIPDAXKEHHS B
napametp «Bripakenue» kommoHeHTa «Curnam» (cMotpure nyHKT 3.2.4). Ecian BeIpakeHne mycTtoe, TO JgopacdyeT He BbITomHsAeTcs. st
«curHana» tuna «TY — xoMaHga» BbIpaKeHHE SIBJISIETCS YCJIOBHEM BBIIAUM KOMaHABI (JUI1 BBIAAYM KOMAHIbI JTOJDKHO BBIMOJHATHCS
YCIIOBHE M OT HCTOYHHKA JIOJDKHA MOCTYITHTh KOMaH/).

[Mpuoputer omepanuii BEIpaXXeHHs ONMPEAENAETCS CTAHAAPTHBIME apU(PMETHIECKUMH MPAaBHIAMH — KPYTJble CKOOKH (), YMHOXKEHHE
BBITIOJTHSIETCS PaHbIIIE CIOKEHUS U T.J. Pa3menurens onepanioB «3amsTas, IeCSTHIHBIA pa3AeUTeNb «TOUKay.

Jopacder MOXeT OBITH MPOCTHIM (MHBEPCHS, KOX(PPHUIMEHTHI, pa3auyHble (QYHKOUU COS, Sin, abs M T.A.) M CIOXHBIM (CIOXKHBIE
BBIDAXKEHHSI C ydacTHeM OOJBIIOTO KOJMYECTBA CHIHANOB). PacdyeTHBI cUrHaid caM B CBOIO OdYepelb MOXKET y4acTBOBAaTh B JIFOOBIX
BBIPAKEHHSIX.

JInis1 yaacTus B BRIPQKCHUH 3HAYCHHS CHTHAJA, KOTOPBIH JOpacuuThIBaeTCs ucmonb3yercs Gpynkmus self() (cmotpute myHkT 3.2.6.3).

BeipaxkeHre MOXKHO pa3lielIuTh Ha HECKOJIBKO LIaroB TOYKOH C 3amsaToi. [Ipy 3ToM KaxkIplif mar OyJaer 3MeHsTh 3HaueHUe CUTHaja,
KoTOpoe OyzeT uszBnekarscs GpyHkuuei self() Ha ciaenyromiem mare.

[pumep: Beipaxkenue self()*10+5 MoxHO pa3menuTs Ha aBa mara: self()*10; self()+5;

3.2.6.1 DYHKIHH, ONEPATOPHI 1 KOHCTAHTHI
OmnepaTopsr:
- moruueckue — ! (HE), and (M), or (MJIN), xor (uckirouarorniee UJIN).
- cpaBHeHHS — <= (MeHbIIe J100 paBHO), >= (Oombie 1100 paBHO), != (HepaBHO), == (paBHO), > (Oombie), < (MEHBILE).

- apudmerndeckue — + (CIOXKeHue), - (BEMUTaHKE), * (YMHOXeHHe), / (neneHne),  (BO3BEACHHE B CTEIICHB), % (AeNeHHe 10
MOJIYJIFO — OCTaTOK OT JICJICHUS LIeJIOT0 YHCIIa Ha APYroe LEeJI0e YUCIIO).

Buumanue! Pesynbrar omeparopa Or COAEPXHT aTPUOYTHI MEPBOTO HEPABHOTO HYNIIO apryMeHTa (IpoBepKa apryMEeHTOB Ha
HEPaBEHCTBO HYJIIO BBIIOIHAETCS CJIEBa HAIIPABO).
OyHKIUH (€XPr-IIPOU3BOJIBHOE BBIPAXKEHHE):
- sin(expr) — cuHyc;
- cos(expr) — KOCHHYC;
- tan(expr) — TaHT€HC;
- asin(expr) — apKCHHYC;
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- acos(expr) — apKCOCHHYC;

- atan(expr) —apKTaHTEHC;

- sinh(expr) — runepOoIUYECKUii CHHYC;

- cosh(expr) — runepOoIMIECKHi KOCHHYC;

- tanh(expr) — runepO0OINYECKUil TAHTEHC;

- asinh(expr) — runepOOIHMIECKIH apKCHHYC;

- acosh(expr) — runepOoIMIECKHUI APKKOCHHYC;

- atanh(expr) — runepOONINYECKUIl apKTaHTEHC;

- log2(expr) — norapudm mo Mmoayio 2;

- logl0(expr) — norapudm mo moxyso 10;

- In(expr) — HaTypanbHBI JOTApUPM;

- exp(expr) — PKCIIOHEHTa;

- sqrt(expr) — KBaJpaTHBII KOPCHB;

- sign(expr) — curHanpHas GyHkuus: -1 ecnu expr<0, 1 ecnu expr>0; 0 ecau expr=0;

- rint(expr) — OKpyTJICHHE 0 OJIIDKaHIIero Ienoro;

- abs(expr) — abCONIOTHOE 3HAUCHHUE;

- if(expr, then, else) — ecnu expr paBHO 0, TO pe3ynbTaT paBeH else, HHa4e pe3ynbTaT paBeH then;

- sum(exprl, expr2...exprN) — cymMMa BceX apryMEHTOB;

- avg(exprl, expr2...exprN) — cpeqHee 3HaUCHIE BCEX apryMEHTOB,;

- min(exprl, expr2...exprN) — MUHIMaJIbHOE 3HAYCHUE U3 BCEX arPYMEHTOB;

- max(exprl, expr2...exprN) — MakcUMaJIbHOE 3HAYCHUE U3 BCEX apTyMEHTOB.
Koncrantsr:

- _pi—umucmno Iu;

- _e—uucno e (ducno Dinepa).

3.2.6.2 Jlono/iHuTEIbHbIE ONIEPATOPBI:

- § — omeparop nmocroBepHOCTH, Bo3BpamiaeT 0, eCliM 3HaYCHHE X HEIOCTOBEPHO (IPUCYTCTBYIOT aTpuOyTsl _aBAD winm
_aUNC, cmotpute myHKT 3.2.6.7), vHaue BO3BpallacT 3HAYCHUE X,

IIpumepsr:

$ka 1 — Bo3Bpamaer 0, ecnu 3HaueHue ka1 HeJOCTOBEpHO, HHAUYE BO3BpallacTcs 3HaueHue ka 1

$AND(ka 1,ka 2,ka 3) — Bo3Bpamaer 0, ecnu 3HadeHue ¢yHkurd AND HeJOCTOBEpHO, MHAYE BO3BPAIIACTCs 3HAa4YeHHE (DYHKIIMH
AND;

$(ka_ 1 and ka_2 and ka 3) — ananoruuso AND;

$OR(ka 1,ka 2)ka 3)— Bosspamraer 0, eciiu 3Hauenue ¢pyukuun OR HemocToBepHO, MHAYe Bo3Bpainaercs 3HadeHue Gy OR;

$(ka 1 orka 2 orka 3)— anamornuno OR;

Buumanne! Bripaxenns $AND(ka 1,ka 2.ka 3) u AND($ka 1,$ka 2,$ka 3) skBuBanentHsl, HO BoipaxkeHus $OR(ka 1,ka 2.ka 3)
u OR($ka 1,$ka 2.$ka 3) HeaxBuBasieHTHBI. Tak Kak pe3yaprar ¢pyHkimd OR u omeparopa or COAEpPKHUT aTpudyThl IEPBOTO HEPABHOTO
HYJIIO apTyMEHTa.

3.2.6.3 JononHuTeAbHbIE (PYHKIHH:

- self() — dyHKIMS «cBOE 3HAUCHHEY - YUaCTHE B BEIPAKEHUU HACHTU(HKATOpa CUTHANA, KOTOPBIA J0PacUUTHIBACTCS,
Harpumep:
Iself() — unaBepcus curnana («!» — onepatop sorudeckoro «HE»);
self() — SKBUBAJIEHT IyCTOTO BHIPAXKEHNUS;
52,12*self() — mpumeHeHune MacuITabHOTO KO3 QHIHEHTa;
self() or ka 1 and 'ka 2 — moruueckoe BEIpakeHHE.
- key(if0, ifl ) — pynkuusa «ycraBkay, key( if0, if1 ) ananornuno if( if0, 0, if(if1,1,self()) );
ecin if0 != 0, To pe3ynbTrat 0,
ecin ifl 1= 0, To pesynbrar 1.
[pumep BBIpakeHUs yrpaBiaeHus: 060orpeBoM: >20 OTKIIOYHUTH, <15 BKIIIOUUTE:
key(t>20,t<15)
- round(x,p) — OKpyIJIEHHE X JI0 P 3HAKOB MOCJIE 3aISTOH;
- ceil( x ) — MeHbIICE TIENTOEe, OOTIBINEE YEM X;
- floor( x ) — Gosbliiee 1eI0e, MEHBIIIEE YEM X;
- AND(x1,x2,x3,...) — Joru4eckas omnepauus W aist Bcex apryMeHToB, aHanoruyHo: x1 and x2 and x3;
- OR(x1,x2,x3,...) — mornueckas omepanus MJIN nist Bcex apryMeHToB, aHamorugHo: x1 or x2 or x3;
- bit(X,p) — npoBeputs B (M3B1IeUb M3) X 6uT HOMEp p (0 m0 31);
eciu OUT p paBeH 1, To pe3ynbrar 1,
eci 6ut p paseH 0, To pesynbrar 0.
[Ipumep npoBepku 6uta 0 B reg_1: bit(reg_1,0).
- 1ibit(b0,b1,b2,...,b31) — cOopka nemoro uncna u3 OUTOB, Bce 32 OUTA yKa3bIBaTh HEOOS3aTEIFHO — MOKHO YKa3aTh NEpBBIC
HECKOJILKO OHTOB;
[Mpumep: ibit(ts 1, 0,ts 2, $ts 3, 1,ts 4orts 5)
- byte(X,p) — u3Bneus u3 X 6aiit Homep p (0 mo 3);
[Ipumep m3BneueHns Oaiita 2 u3 reg_1: byte(reg_1,2)
- ibyte(b0,b1,b2,b3) — cbopka menoro yrcia u3 6aiiToB, Bce 4 OaliTa yKa3bIBaTh HEOOS3aTEIHHO — MOYKHO YKa3aTh IEPBEIE;
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IMpumep, ananor nepemennoir  HOURMIN: ibyte( MIN, HOUR)

- word(X,p) — m3Bneus u3 X cioBo (Ba Gaiita) Homep p (0 1o 1);

IMpumep u3BnedeHus Miamero ciosa u3 reg_1: word(reg 1,0)
- iword(w0,w1) — cOopka Leaoro 4ncia 13 CJoB;
Ipumep: iword(reg_1,reg_2)

- TU(tu0,tul) — ¢pyHKUIMS 11 YCIOBHS BBITOJIHEHNS KOMaH (B! (IPUMEHATH TOJIBKO A CHTHANIOB THHA TY),
tul — ycoBrne KOMaH B! «OTKIIOYUTEY, ecH apryMeHT tu0 != 0, To KoMaHy «OTKIIOYHTE» (0) MOXHO HOAATh,
tul — ycoBrne KOMaH B «BKJIIOYHMTEY, €CIIH apryMeHT tul =0, To KoMaH1y «BKITIOYHTEY (1) MOXKHO IOJaTh.
Bripaxenue -ananor: (!self() and tu0) or (self() and tul).

ITpumepsr:
TU($tu0, $tul) — xomanaa GyaeT ojaHa TOJIBKO, €CIIH YCIOBHS JOCTOBEPHBI;
TU(1,tul) — oTkIII09aTH MOXHO BCETa, a BKIIOYATh [0 YCIOBHIO tul.

- TUI( ycnosue BKJI ) ananor TU( 1, ycosue BKJT )

- TUO( ycnosue na OTKIJI ) ananor TU( ycnosue OTKIL 1)

- filtr( max, min ) —3Ha4YeHHe ITOMeYaeTcsl Kak HeOCTOBEpPHOE HOBOE 3HAUCHHUE IIPH BBIXOJIE 3a TPaHMIIBL, TTe:
max — MaKCUMaJIbHOE 3HaUeHHE,
min — MHHUMAJIBHOE 3HaUCHHE (HEOOsI3aTeNbHBIN MapamMerp).

Brpaxenne-anainor: aset(max<self() or self()<min, aBAD, self())
[Ipumepsr:

q_1*10; filtr(50,10);

filtr(50)+2

- ignor( max, min ) — HITHOPHPOBATH HOBOE 3HAUEHHE MPH BEIXOJIE 32 TPAHMIIBL, Te:
max — MaKCUMaJIbHOE 3HaueHHeE,
min — MUHUMAJIBHOE 3HaUCHHE (HCOOS3aTeIbHBIN MapaMeTp).

Bripaxkenne-ananor: if(max<self() or self()<min, old(), self())
[Ipumepsr:

q_1*10; ignor(50,10);

ignor(50)+2

- old() — crapoe (mpenpiayniee) 3HAYCHNE CUTHATIA.

[pumep (ananor ¢pynxuunu ignor(50,10)): if(50<self() or self()<10, old(), self())

3.2.6.4 JlononHuTeAbHbIC (PYHKIUH VISl BBIPAZKEHUIH ¢ IBYXHO3MIHOHHBIMU CUTHAJIAMU:

- ts2( HP, H3, sec ) — IBYXIO3MLIMOHHBIN CHTHAT U3 ABYX OJHOIMO3MIMOHHBIX CUTHANOB, TIE SE€C — HEOOA3aTeIbHBIN TaliMayT
HEePEKITIOYCHHS;

- tson( ts2 ) — HopManbHOpa3oMKHYTHIN (HP) curnan u3 qByXIO3HIMOHHOTO CUTHAIIA;
- tsof{( ts2 ) — HopmanbHO3aMKHYTHII (H3) curnan n3 IByXno3MIMOHHOTO CHTHAJIA;

- ts2not() — mHBEpCHS ABYXIO3WIHOHHOTO CHTHamA. [IpUMEHATh TOMBKO, KOTma TpeOyeTcsl MHBEPTHUPOBATH JUIS TIepefadn
JIBYXMO3UIIMOHHBIN CUTHAJ, NpUHATBHI Mo nporokony MOK-870-5-101 mmum MOK-870-5-104. ®yHKuus rapaHTHpyeT
MpaBUIIBHYIO Iepenady HeonpeneneHaoro (00) u aBapuitaoro (11) cocrosHui curHana.

Bripaxenne ananor: if(aget(_ aUNC,self()),self(),!self()).

3.2.6.5 JononHuTe bHbIe (PYHKIUHU AJI51 BHIPAJKEHUH € 32/1ePKKOi 3HAYEeHUI CHTHAJIOB:

- pause( sec, vl ) - may3a sec 3HaueHHs1 V] - BO3BpaIllaeT cTapoe 3Ha4eHHe, IIoKa May3a He HCTEeUeT;
- pausel( sec, vl ) - may3a 1 — Bo3Bpamaet 0 Bo BpeMs Iay3bl, OCIIE TTay3bl BO3BpamiaeT 3HadeHue |= 0;
- pause0( sec, vl ) - may3a 0 — Bo3Bpaiaet 1 Bo BpeMs may3bl, OcIIe may3bl Bo3Bpamiaet 0;
[Ipumep: npoBepka JOCTOBEPHOCTHU JBYXIIO3UIIMOHHOrO cUrHaia (nosoxkenus KA) c taiimepom Ha nepexmntodenue 10
CeKyHI:
I( (tson( ts2 ) and tsof{ ts2 )) or pause1(10, !tson( ts2 ) and !tsof( ts2 )) )
9TO BBIP@XKEHHE 3aMEHSIET (PYHKIUS
- rel( sec, ts2 ) - mpoBepKa JOCTOBEPHOCTH JABYXITO3HUI[MOHHOTO curHaia (mojoxeHns: KA) ts2 ¢ may3oi Ha mepeKiItoueHue sec
CEeKYH]I.
Buumanue! Tonbko onHa (QyHKUUS C may30d MOXKET ObITh B BbIpaKeHHH. UTO Obl 00OWTH 3TO OrpaHUuYEHHE, HEOOXOIHMO
HMCIIOJIB30BAaTh PACUYCTHBIC CUT'HAJIBI. HaanMep, JJIA JIOTUKH 6J'[OKI/IpOBKI/l HeOGXOJlI/IMO B OTACJIbHOM pa3acyi€ Co3/1aTh paCUCTHBIC CUI'HAJIbI
HPOBEPKH JOCTOBEPHOCTH ABYXIIO3ULIMOHHOTO curHana Bcex KA, KoTopble y4acTBYIOT B JIOTHKE I€OJTOKUPOBKH.

3.2.6.6 JlonoHATEIbHBIC QYHKIMH JJIS JOCTYNA K aTpHOYTaM CHTHAJIOB:

- aget( attr, vl ) — mpoBepuTh arpuOyT (KOHCTaHTHI 3HAYEHUH aTpHOYTOB CMOTpUTE MyHKT 3.2.6.7), Bo3Bpamaer 1, eciu
aTpuOyT npucyTcTByeT, npumep: aget( aUNC,ts 1)

- aset( <ycmoBme>, attr, vl ) — m3meHuTH aTpuOyT (ycnosue != 0, aTpuOyT ycTaHaBIUBaEeT; ycinoBue == 0, aTpuOyT ynanser);

- aadd( attr, vl ) — ycTaHOBHUTB aTpHOYT;

- adel( attr, vl ) — ynanute aTpuoyT.

3.2.6.7 JlonoJiHUTeIbHBIE KOHCTAHTBI.

CucreMHbIE KOHCTAHTBI:
- _calct — Uk mopacyera B MIUDTUCEKYHAAX (CMOTPHTE IMyHKT 3.2.2);
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KoncraHTsl — aTpnOyThl CUTHATIOB (OTIOJTHUTENIBHBIE aTPUOYTHI, CMOTPUTE IIYHKT 3.2.4):
- _aUNC — HeompesieleHHOE MOIOKEHUE ABYXIIO3UIIMOHHOTO CHI'HANA,

- _aCALC - pacueTHblii cursai;
- _aUSE — curnan npuBs3aH K HCTOYHUKY;
- _aBLOCK - 3HaueHue curaana 3a0JI0KHPOBAHO OT H3MEHEHHUS] HCTOYHHUKOM.

KoncraHTsl — arpu0yTh! cUrHanoB (aTpuOyTHl, aHAIOTHYHBIE aTprOyTaMm mpotokosa MOK-870-50-101, cmoTpute myHKT 3.2.4):
- a0V — nepenonHeHue;

- _aBLum aHAND - 3HaueHue py4Hoe;

- _aSBwum _aREPL — 3HaueHue 3amemnieHo;

- _aNTum _aOLD — 3HaueHHe ycTapelo;

- _alVwum aBAD — 3HaueHne HeJoCTOBepHOE (IIEPBUYHBIH cOOp HH(POPMALUK HE BBITOIHSIICH).

3.2.6.8 Iepemennnie TM-cepBepa.

[epemennsie TM-cepBepa — 3T0 ompereneHHsle TM-cepBepoM IepeMeHHBIE, KOTOpBIE IPEOCTAaBIAIOT JOCTYN K IapaMeTpam
cucremsl u1 TM-cepBepa. Ilepemennsie TM-cepBepa, aHaNOTHYHO HAECHTU(HUKATOPAM CHUTHAJIOB, MOXXHO HPHUBS3BIBATh K PETHCTpaM
MIPOTOKOJIOB BBIJAYH JaHHBIX.

CucreMHbIE IEPEMEHHBIE:

- DB DISK FREE — cBo6oaHoe MecTo aucka (B MerabaiTax), Ha KOTOpOM XpaHsTcs ¢aiiibl 6a3 TaHHBIX (KypHaJI COOBITHH,
apXUBBI U3MEPEHUH U A.D.);

- _DBTS — curnan ucnpaBHOCTH KypHalia COOBITHIA;

- _DBTI - cursan ucpaBHOCTHU apXHBa U3MEPECHUI;

- _CPU —3arpy3ka mpoueccopa;

- _GPS —ucnpasrocts GPS;

- _SAT — CKOJBKO CITyTHUKOB BH/IHO;

- _SAT USE — cKONBKO CITlyTHUKOB HCIIOJIb3YyeTCs;

- _REG —perucrpanus (1 - BeimonHeHa, 0 — HET perucTpalyn);

- _RESERVE - pe3epsasiii (1 — paboTaet pe3epBHbIid, 0 — 0CHOBHOM 1M 03 pe3epsa).

[lepeMeHHBIE CHCTEMHOTO BPEMEHH:
- _YEAR — rox nonssii, Hanpumep 2014;

- _MONTH - mecs;

- DAY — nenp;
- _HOUR —uac;
- _MIN — munyra;

- _SEC — cexyHna;

- _wDAY — nens Henenu;

- _mSEC — muucekyHna;

- _year — roJ KpaTko, Hanpumep 14;

- _MONTHDAY - mecs — crapimii 0aiT, 1eHb — MITaAIIid OaiT;
- _HOURMIN - yac — crapumnit 6aiit, MUHyTa — MIa i OaiT;

- mSECmin — mmwumcexyHas! B MunyTe (_ SEC*1000 + mSEC).

[epemennsie _year, MONTHDAY, HOURMIN, mSECmin npuMeHSIoTCs 1l CHHXPOHU3AIMK BpEMEHHU B ycTpoiicTBe Sepam 80
o mpotokoxry Modbus.

33 HacTtpoiika o6MeHna JanHbIMH 110 poTokoxy MIK-870-5-104
3.31 Kommnonent « MIK-104»

KoMIOHEHT onuchIBaeT OCHOBHBIE MapaMeTpbl 0OMeHa naHHbIMU HpoTokoida MOK-870-5-104. Komnonent «M3OK-104» nobasnsercs
B KoMIoHeHT «[Ipuem» umu «Ilepenaday». s perakTUpOBaHUS JOCTYIIHBI CIEIYOLINE TapaMeTPhl:
- OnmcaHue — IPON3BOIBHOE ONHCAHUE.

- Curnan HCIIPABHOCTH — I/II[E:HTI/IQ)I/IKaTop CUIr'Hajla UCIIPaBHOCTH.

- Crapt/Cron — VYmnpasieHue nepenaueil ¢ ucroib3oBanueM mpouenypbl Crapt/Cron. AKTUBHAS cropona noceuiaer
APDU (U-dopmar) ycranoenenus cBsasu STARTDT. ITACCHUBHAS cropona otBewaer APDU (U-¢opwmar)
IIOATBEPKIACHHUSI CBA3HU.

- K-Bo mepenannbix APDU Ha kButanuuio — [Tapamerp K. Makcumanbhoe konudectBo [IEPEJTAHHBIX nudopmanmoHHbIX
APDU (I-popmar), kotopsre He kButrposaHsl (APCI S-popmar).

- K-Bo mpunsarsix APDU Ha kButanmuro — [lapamerp W. Makcumansaoe kommdectBo I[TPUHATBIX wmHbOpMammoHHBIX
APDU (I-popmar), moayueHue KoTopbix Hy)kHO kBuTHpOoBaTh (APCI S-opmar), O6e3 oxxunanus taiimayra t2.

- Taitmayr t0 (cex) — TaitmayT ycraHoBieHus coequHeHUs (oxunanue orsera Ha STARTDT).

- Taitmayr tl (cex) — Talimayr B ciiydae HemoATBepXKAeHHs mocienHoro uHdopmaruonHoro APDU (I-dopmara) nmm
tecroBoro APCI (U-dopmar), mo ucTeueHrnr KOTOPOTO COSTNHEHNUE CUUTACTCS MOTEPSIHHBIM.

- Taiimayr t2 (cex) — TaiimayT ans nmoarBepxaenus uHpopmammonusix APDU (I-dpopmar) kButaniusmu (APCI S-dopmar) (
t1>12).

- Taiimayr t3 (cek) — TaiimayT Ui mpoBepku kanana TectoBeiMd APDU (U-dopmat), eciu 1aHHBIE He TIepeaatoTcs.
- Jmmna agpeca ASDU — JInnna B Gaiitax agpeca ASDU.
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- JlnuHa npu4uHB nepenauu — JnuHa B Oaiitax HOMepa NPUYHHBI IepeiadH.
- Jnuna ampeca oobvexra — [lnuHa B Oaiitax agpeca 00beKTa HHPOPMAIUH.
- Jlor-daiin — Coxpanste 06MeH nHpopManuei B jor-gdaiiie.

-+ pa3mep (kb) — MaxcumanbHbiii pa3mep sor-aitna B kumobaiiTax (korga jor-¢aii JOCTHTHET 3TOro pasmepa
CTaphble 3aIich OyAyT aBTOMATHYECKH yIaJICHBI).

-+ I (mannsle) — YnpasneHnue 3anuceio B jor-daitn nadopmarponnsix APDU (I-dpopmar).
- *S (kBUTaHIUH) — YTIpaBJIeHHE 3aIiChI0 B Jor-¢aiin ksutanui (APCI S-opmar).
-+ U (xanam) — VYmpasnenwe 3amucpio B jor-daitn APDU ycranosnenust cessu u APDU mnposepkn kanama (U-
¢dopmar).
Hanee HeoOxoaumo B «MOK-104» nobaButh nouepuuit komnoHeHT «Kanam TCP» (cmorpute myHKT 3.4.2), xoMmnoHeHT «IIpuem
naHHBIX» (cMoTpuTe MyHKT 3.3.2) u/unu komnoneHT «Ilepenada nanHpix» (cMoTpuTe MyHKT 3.3.6). OMHOBPEMEHHO MOXKHO U IiepeJaBaTh U
NIPUHAMATH JaHHEIE.

3.3.2 Komnonent «IIpuem JaHHBIX»

KommonenT omuceiBaeT obuiye napamerpsl npueMa aaHHbIX. «[Ipuem maHHBIX» noOaBisercs B komrnoHeHT «MOK-104» (cmorpure
myHKT 3.3.1) mmn «MOK-101» (cmorpute myHkT 3.5.1). I peAakTHpOBaHUs JOCTYITHBI CIIEAYIOIINE TapaMeTphL:
- OnucaHue — IPOU3BOIBHOE OMHCAHUE.

- CuHXp. yoaJeHHOe BpeMs — Y CTaHaBIMBATh BpeMs Ha yJaJeHHOH cTopoHe (3ampoc <103>).

- Bpemennas 3ona — Cmemenne Bpemern ot UTC B wacax Ha ymaneHHoOU ctopore. Hampumep, +4 gaca (MOCKOBCKOE JeTHee
BpeMs).

- JlerHee BpeMsi — YUUTHIBATh JICTHEE BpeMs yJAJICHHONW CTOPOHBI.

- Tepuon xontpons TY (mc) — mepumon koHTponst coctostHus komaHn (TVY), s KOTOpPBIX yKa3zaH MapaMerp «CHUrHail
KOHTPOJISD» (CMOTpHTE MyHKT 3.3.5).

Hanee nHeobxoaumo B «IIpuem gaHHBIX» 100aBUTH JoYepHUE KOMIOHEHTH «ASDU» (cMoTpuTe myHKT 3.3.3).

3.33 Komnonent «<ASDU» (a1 mpuema)

«ASDU» nobaBmsiercas B KOMIOHEHT «l[IpmeM maHHBIX» (cMoTpuTe HyHKT 3.3.2). JIns penakTHpOBaHMS AOCTYNHBI CICIYIOLIUE
rapaMeTpehl:
- OrmmcaHue — NPOM3BOJIBLHOE ONHCAHUE.

- Anpec — yHukanbsHbli anpec ASDU.

- Tepuon omnpoca (mun) — Ilepuox obmero onpoca B munytax (3ampoc <100>). Wmu Beiopats: HET - Her obmero ompoca;
TOJIBKO Ha CTapTe; HEPEPHIBHO.

- Oxupmate MHULDMATIH3AIKIO — [locie MOAKIFOYeHUsT 0)KMIATh WM HET OKOHYAHUS HHUIHAU3anuy (maket <70>).
- HrHopupoBaTh METKY BpEeMEHH — HTHOPHUPOBATh METKY BpeMeHH 00bekToB nHpopmarun (TC w/mmm TH).

Hanee nHeooxomumo B «ASDU» no6aBuTh mouepHue KOMHNOHEHTH «OO0BEKT mHpOpManum» (CMOTpHUTE MyHKT 3.3.4) — mis mpreMa
JTAaHHBIX, a U Tiepenadu KoMaH] — koMnoHeHT «KoManna (mepenayda)» (CMOTpUTe MyHKT 3.3.5).
OTH KOMIIOHEHTSI /ISl YIPOIIEHHs BBOJIA HEOOXOJMMO IPYNIHPOBaTh B «Ilamkaxy.

3.34 KomnoneHnt «O0beKT HHpOpMATHI)

KommoneHT ommchiBaeT OOBEKT WHPOpPMAIMK BCEX MOANEPKHBaeMbIX TUHOB. «OO0beKkT mHpopmarmm» nodasisercs B «[lamkyy,
KOTOpast HaxoauTcs B koMmnoHneHTe «ASDUy (cMotpute myHKTHI 3.3.3 1 3.3.6). s penakTUPOBaHUS JOCTYITHBI CICTYIOIIHE TTAPAMETPHhI:
- OrmmcaHue — MPOU3BOJIBHOE OIMUCAHUE.

- Tun — Tunsl 06bekTa HHDOPMALUH (CMOTPUTE HUXKE).

- Anpec — Anpec 00bekTa HHOPMALIUH.

- Curnan — Unentudukarop curnana.

- OunpTp — QUIBTP HE3HAUMTENHHBIX M3MEHEHUIl 3HauUeHMsl (MaKCHMajbHOE aOCONIIOTHOE OTKIOHEHHE 3HAa4eHHMs). TONBKO
IUTSL TIEpeladdl H3MEpEHHH.

Turer 006eKTOB HHPOPMAIIHK:
- OmHONO3MIMOHHBIN TenecurHain — OHodIeMeHTHas nHGOpMaIys (THITBI KaapoB <1>,<2><30>).

- JIByXNIO3WIIMOHHBIN TelecurHan — J[ByxanemMeHTHas HHGopManus (THITEI KaAPOB <3>,<4><31>).

- Tenemsmepenue ormaiiku (menoe 1 Oaiit) — 3HaUeHHE BEIMYUHEI C WHAUKAIMEH MEPEeXOHOTO COCTOSHHS - OTIANKH (THITBI
KaapoB <5>,<6>,<32>).

- Tenensmepenue HopManmm3oBaHHOE (11eT10¢ 2 Oaiita) — Hopmanm3oBanHas BeIMYHMHA (THITEI KaapoB <9>,<10>,<34>).

- Tenemsmepenune MacmrabupoBanHoe (umenoe 2 OaiiTa) — MacmTabupoBaHHOE 3HAUYEHHE M3MEPSIeMOil BEMYHMHBI (THIIBI
KaapoB <11>,<12>,<34>).

- Teneusmepenue c maBaromiedl Toukoit (4 Oaiita) — Koporkumii ¢opmar c¢ muaBaromieil TOYKOH (THIIBI KaapoB
<13><14>,<35>).

3.35 Komnonent «Komanna (nepeaaua)»

KommnoHeHT omumchiBaeT KOMaHABI BCEeX MoOJJepkuBaeMbIx THMOB. «Komanma (mepenmaua)» moGasmsercs B «[lanky», KoTopas
HaxoauTcs B komnoneHTe «ASDU» (cmotpure myHKT 3.3.3). s pejakTHpOBaHUS JOCTYIHEI CIISTYIOIIIE ITapaMeTpHI:
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- OmmcaHue — NPOM3BOJIBHOE ONHCAHUE.
- Tun — Tun KoMaHAB! (CMOTPHTE HIDKE).
- YnpasieHue — o3BoJIsET pa3aenuth nepenady Curnana Ha nse Komannsr:

* Brutounts — nepenayva 1, ecnu curnan TY pasen 1.
» OTKMI0YHTh — Hepenaya 1, ecnu curnan TY pasen 0.
* mycTo — 00bIYHas padora.
¢ CoOpocl — mepemawa 1, mms moGoro 3HadeHws curHama TY. Iloszsomser mepex TY BemmoiHUTE cOpoc
(KBHTHpOBaHHE).
* Copoc 0 — mepemaya 0, mist r060ro 3HaYeHUs curHana TY.
Jnst nByx pasaeix Komann (Bxmrounts n OTKIIOYNTE) HEOOXOAMMO YKa3aTh OJMHAKOBBIE HACHTH(HUKATOPH! CHTHAJIA
TV u pasusie Axpeca.
- Anpec — Aznpec KOMaH[BI.
- Ucnonnenne — BriOop/MciomHNTh — IBYXCTyNeHYaToe HCHONHEHWE. [IpeaBapHTENbHO BBINONHSETCS BBHIOOP OOBEKTa
ynpasienusi. [locie monTBep)kaeHus BBHIOOpa OTHpaBisSeTCs KOMaHAA HCIONHEHWs. [IpsMoe wHCmomHeHHWe — cpasy
MOCBUTAETCS KOMaH/a UCTIOTHEHHS.

- Merka BpeMenu — MeTka BpeMeHH (popmupoBaHus koMauabl. [laketsr <45> u <46> Ge3 meTku BpeMeHH. [lakeTsl <58> u
<59> ¢ MeTKOI BpeMEeHHU.

- Curnan — UneHTudukarop cursana.

- Curnan xoHTpons — MaeHTu(duKaTop CUrHana Iy KOHTPOJS COCTOSHMS OOBEKTa ympaBiieHHs. Eciu CHrHajd COCTOSHUS
HepaBeH 3HadeHHI0 komaHs! (TY), To komanga OyJer oTHpaBieHa IIOBTOPHO. [lepHox KOHTPOJSI COCTOSHHS 3a1acTcs B
kommnoHeHTe «IIpuem naHHBIX» (CMOTpUTE MyHKT 3.3.2).

Turer koMaHA (TeneynpaBiIeHU):
- OmHOMO3MITMOHHOE TeneympasicHre — OTHOMO3UIIMOHHAS KOMaH/1a (THITbI KaApoB <45> <58>),

- JIByXmO3UIIMOHHOE TeJeynpaBieHne — J|ByXIO3UIIMOHHAS KOMaH A (THITBI KaapoB <46>,<59>).

Ecmu tpebyercs mepen TY BHIOTHUTE cOpoc (KBUTHPOBAaHHME) MOKHO JOOAaBUTH HECKOJIIFKO KOMIIOHEHTOB «KomaHpa (mepemada)y ¢
pasHBIMH AZlpecaMy U OAWHAKOBBIM HIeHTUHKaTopoM CurHana. TY OyayT BEIIOIHEHBI MTOCIEIOBATEIBHO.

3.3.6 Komnonent «Ilepeaaya 1aHHBIX»

KommnoHeHT omucsiBaeT o0Iue mapaMeTpsl epefadl JaHHBIX, a TakXKe IapaMeTpsl OTIOKEHHOH nepenadn (IpH NPONagaHUU CBS3H
JTaHHBIe HaKaIUTMBAIOTCs B Oydepe mepemaun M NpenaloTcs NpH ee BoccTaHoBieHuH). «llepemaua maHHBIX» H00aBIsIeTCS B KOMIIOHEHT
«MDK-104» (cmotpute myHKT 3.3.1) i «M3OK-101» (cmoTpure myHKT 3.5.1). sl penakTHpOBaHUs JOCTYITHEI CJISIYIOIINE ITapaMeTphI:

- OnmcaHue — IPOU3BOIBHOE OIHCAHUE.

- @opmar BpemeHun — PopMar METKM BpeMEHH Npu mnepepade curHaioB: CP24 - xoporkuii ¢opmar 3 Oaiita (MUHYTHL,
CEeKyHJbI, MIWIIHCEKYHB1); CP56 - monHelid popmar 7 6alT (rox, Mecs, 1eHb, Yackl, MUHYTHI, CEKYH/Ibl, MHJUTUCEKYHIBI).

- Pasmep Oydepa nepenaun — J{J1s mepenadn KIMEHTaM CHTHAJIbl HAKAIUTMBAIOTCA B Oydepe (BO3MOXKHBIN pasMmep Oydepa oT
100 no 10000 curnamnos). Eciu Oydep mepenonHsiercs (CUTHAIBI MOCTYHAOT OBICTpEE, YeM IMO3BOJIACT IepelaTh KaHai
CBSI3H), TO CUTHAJIBI YAAISIOTCS B HOPSIKE ITOCTYIUICHUS.

- Taiimayt ornoxxeHHo# nepenauu (MuH) — [Ipy npomajgaHuM CBsI3W TaHHBIE HaKalUIMBalOTcs B Oydepe nepemaun. Ecium
TaiiMayT MCTEK, TO CBsI3b CUUTACTCS MTOTEPSIHHOM - cTapble JaHHbIE yIAIsIoTCs U3 Oydepa nepeaadn 1 OTIOKEHHas reperada
OTMEHSETCSL.

- CuHXp. JTOKaIFHOE BpeMs — YCTaHAaBIMBATH WM HET BpeMs Ha JIOKATbHOU cTopoHe (B MeHI0 MHcTpymentsr/Ilapamerpsl
CHCTEMBI HEOOX0TMMO BBIOPATh UCTOYHUK TOYHOTO BpeMeHn MOK nportokoi).

- Bpemennas 3ona — Cmemenue Bpemenu ot UTC B yacax Ha yaaneHHOUM cropone. Hampumep, +4 yaca (MOCKOBCKOE JIeTHEe
BpeMs).

- JlerHee BpeMsl — YUUTHIBATh JIETHEE BPeMs YAAJIECHHON CTOPOHBIL.

Hanee HeoOxoaumo B «Ilepenauy naHHBIX» 100aBUTH foyepHue KoMIOHEHTH «ASDU» (cmotpute myHkT 3.3.7).

3.3.7 Komnonent «<ASDU» (1711 nepenaun)

«ASDU» mobasmsiercs B xommoHeHT «Ilepemaua maHHBIX» (cMOTpuTe MYHKT 3.3.6). NS pemakTHpOBaHHS JOCTYIHBI CIIEIYIOIINE
nmapameTpabl:
- OmmcaHue — NPOU3BOJIBHOE ONHCAHUE.

- Anpec — HEynukanbusiii agpec ASDU. [Insa mepenadu AaHHBIX C Pa3UUHBIME MMapaMeTpaMyd HEOOXOMMO HCIOIb30BaTh
HECKOJIEKO KOMIIOHEHTOB «ASDU» ¢ oqHIM agpecom.

- Anpeca nocnenoBarensHOCcTH — ®nar SQ B xiaccudukarope MepeMeHHOH CTPYKTYpHI, TTO3BOJISIET YIPABIATH Iepemadeit
aznpecoB 00bekToB HHpopManun: SQ=0 - JJJISI KAXK/IOI'O o6wekra nadopmarmn BCEI'IA nepenasats aapec; SQ=1 - ms
HEeTIPepBIBHOM MOCIIeJ0BaTeILHOCTH 00BeKTOB nH(popMaruu nepegasaTs agpec Tonsko [IEPBOIO.

- Crnopaandeckas nepenada — BKrounTs/OTKIIOUNTE CHOPAANYECKYIO Iiepeaada 00beKTOB HHPOPMALIIH.
- Tepuon nepenaun — [lepro HUKIMYIECKO# nepeadn 00 bEKTOB HH(POPMALIUH.

- ecBpeMeHeM — [IpenaBaTs WK HET BpeMs IIPU MUKIMYECKOH Iepeade 00beKToB HHpopMarmy.
- OtnoxenHas nepenava — Bximounts/OTKIIOUNTH OTIOKEHHYIO Tlepeaady (CMOTpHTe MyHKT 3.3.6).

Hanee Heobxoaumo B «ASDU» nobaButh gouepHue KOMHOHEHThI «O0beKT nHpopMarumy» (cMOTpuTe MyHKT 3.3.4) — st nepenaqn
JTaHHBIX, a JUId IpueMa KoMaH]l — KoMIoHeHT «Komanaa (mpuem)» (CMOTpuTe MyHKT 3.3.8).
OTH KOMIIOHEHTBI JUIs YIIPOIIEHHUS BBOJIa HE0OX0JUMO rpynnupoBath B «Ilamkax».
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3.3.8 Komnonent «Komanna (mpuem)»

KoMmnoHeHT onmuckIBaeT KOMaHABI BCEX MOJIEp>KUBaeMbIX TUIIOB. «KoManna (mpuem)» nodasisercs B «[lanky», KoTopas HaXOAUTCS B
kommoHeHTe «ASDU» (cmoTtpute myHKT 3.3.3). {1 penakTupoBaHus JOCTYIIHBI CIEAYIOINE TapaMeTphl:
- Onmucanue — IPON3BOJILHOE OIHCAHUE.

- Tun — Tun koMaHABl (CMOTPUTE HUXKE).
- Anpec — Anpec KOMaH/bI.
- HWcnonnenne — BpiOop/MICHONHUTE — ABYXCTYINEHYATOE HCHONHEHHE. [IpeBapUTENbHO BBINONHSETCS BBIOOp 0O0BEKTa

YIipaBJICHUS. Tlocne TIOATBEPIKACHUS BI)I60pa OTIIPABJIACTCA KOMaHa WCIOJHCHUS. Hps[Moe UCHOJIHEHUE — Cpady
IMOCHUIACTCA KOMaHda UCIIOJTHCHUS.

- Curnan — Unentudukarop curnana.

Tuns! KoMaH[ (TeeynpaBIeHNI):
- OnmHONO3MIMOHHOE TeneynpanieHre — OIHOMO3NIMOHHAS KOMaH/1a (THIIBI KaApoB <45>,<58>).

- JIByXMO3UIIMOHHOE TeeynpaBlicHHe — J|ByXITO3UIIMOHHAS KOMaH/a (THITBI KaipoB <46>,<59>).

34 HacTtpoiika kaHa/10B CBSA3H
34.1 Komnonent «Ilopm»

KoMmnoHeHT rpynmupyer KOMIOHEHTHI KaHalbl M KOMIIOHEHTHI IPOTOKOJIBI M 00ecIeunBaeT HX COBMECTHYIO paboTy. KommoneHT
«[Topt» nobapnsercs B komnoHeHT «IIpuem» umn «llepenaday. st peaakTHPOBaHHUS AOCTYIHBI CICAYIOLINE TapaMeTpPhI:
- Onucanue — IPOU3BOJIBHOE ONMCAHUE.

- Curnai UCIIpaBHOCTH — HICHTH()UKATOP CHTHANA HCTIPABHOCTH.

- JlnuHa ajpeca yCTpOWCTBaA — JUTHHA apeca ycTpoiicTBa (CTaHIMK) YIS BCEX MPOTOKOJIOB, MOJKIFOUCHHBIX K MTOPTY.

- KonmyecTBo moaKIIOYEHHH — TOIBKO OJHO (CTPOTO OJHO IOJKIIOYEHHE - BCEM OCTaJIbHBIM OyJeT OTKa3aHo), 0ojiee 0JJHOrO
(mo3BoNIATE OOJIee OJHOTO MOAKITIOYEHHS - HEKOTOPhIE IPOTOKONBI M KaHAJIbl MOTYT 00pabarhiBaTh Ooiee OJHOTO
nofkmodeHus, Hanpumep, Modbus TCP cepsep).

- Ilepmonm ompoca (Mcek) — MuHHMaIBHBIN TEpUOJ OmMpoca B MHJUTHCEKyHOaX. Ecimu ompoc BbImonHEH ObicTpee, OynmeT
paccumTaHa ¥ BBLIEp)KaHa JIOMOIHUTENbHAS Nay3a. TOJIbKO ISl aKTHBHBIX ITPOTOKOJIOB, HarpuMmep, Modbus KIIHeHT.

- Ilaysa (mc) — [Tay3a mepen oTHpaBKOi JaHHBIX (B MIJUTUCEKYHaX). HexoToprie ycTpoiicTBa 63 3TOH may3sl HE OTBEUYAIOT.

- Jlor-¢aiin — CoxpaHsTh 00OMeH HHpOpMaIHeil B Jor-gaiine.

-+ pasmep (kb) — MakcumanbHbIil pasmep sor-gaiina B Kuiobaitax (korma Jor-¢aiiia JOCTHTHET 3TOro pa3Mepa
CTapble 3amuch OyAyT aBTOMATHUECKH yIAJICHBI).
KommonenTs! mpoTOKO0IBI MOTYT OBITH akTHBHEIMU (Modbus kimrent, MOK-101 nepBuunast) miu naccuBHbiME (Modbus cepep, MOK-
101 BropuuHas). Henp3s cMemMBaTh aKTUBHBIE U ITACCHBHBIE IIPOTOKOJIBI B OJHOM KOMIIOHeHTe «[lopT».
Hanee Heooxoxumo B «IlopT» no6aBuThk nodepHuii kommnoneHT kaHan «Kaunan TCPy» (cmotpute myHKT 3.4.2) mim komnoHeHT «Kanain
nopt (cMoTpHTe IMyHKT 3.4.3). 3aTeM 100aBISIOTCS KOMIIOHEHTHI IIPOTOKOJIBI.

3.4.2 Komnonent «Kanan TCP»

KoMnoHeHT kaHai [yl pHeMa | Iepeaadd JaHHbeix mo npotokory TCP/IP B pexxume TCP-cepsepa i TCP-xnuenta. KomnoneHt
«Kanan TCP» noGasnsiercs B koMnoHeHT «Ilopt» (cmotpute myHKT 3.4.1) nmm «MOK-104» (cmotpute myHkr 3.3.1). [lns penaktupoBaHus
JIOCTYIIHBI CIIEIyIOIINE TAPAMETPHI:

- OnmcaHue — IPON3BOIBHOE ONHCAHUE.

- Cursai uCIIpaBHOCTH — UJICHTH()UKATOP CHT'HAJIA HCTIPAaBHOCTH.

- Curnan GJIOKHPOBKH — MJIeHTH(UKATOp cuUTHaja OJIOKMPOBKHM KaHaia. HeoOs3atenbHblil mapamerp. Kanan pabotaer, eciu
cUrHal OJIOKHPOBKU HOCTOBEepHBIH 0, nHade — O1oKkupyeTcs (pa3psiB coenuHenus ). [Ipumensercs s ynpasneHus: paboToi
KaHaJla U OIpeeIeHNs] IPUOPUTETa PE3ePBUPOBAHHS KaHAJIOB.

- Tun — Knmuent unu cepsep. KJIIMEHT coenunsiercst ¢ yaanenHsim cepsepoM. CEPBEP - npunHumaeT Bxonsiue coeIuHEHUs
OT yaJICHHBIX KIHEHTOB.

- IP-agpec — dnsa KIIMEHTA - ynanennsiit [P-anpec. 1ot CEPBEPA - nokansnslit [P-agpec cereBoro naTepdeiica (eciu He
yKa3aTb, TO cepBep Oyner npocinymusarh TCP-nopt Ha Becex ceTeBbIX HHTepdeiicax).

- TCP-nopr — Y nanennsiii TCP-nopt anst KJIMEHTA. Jlokansnstit TCP-niopt ns CEPBEPA.

- Ckopoctb (601/c) — CkopocTh KaHaja Uil pacueTra ONTHMAJIbHOTO TalMayTa mepemadd. [ MpOTOKOJIOB, Y KOTOPBIX
KaHAJIBHBIN YPOBEHb IIOCTPOEH Kak 3ampoc/otset (Hampumep, MOK-101).

- Crapr-nay3a (cex) — may3sa mnepeJ CTapToM B CEeKyHZaX, eciu Oblia aBapuiiHas octaHoBka TM-cepBepa. [To3Boiser Hauath
nepeaBaTh JaHHbIE Ha BEpXHUH YPOBEHB I10CTIE OIIPOca MIPHOOPOB.

- CoxpaHsTh CBsI3b — O3BOJISIET HE pa3pbiBaTh cBsi3b st MOK-104 npu n3MeHeHHH KOHUTypaluu:

-« Her — ue coxpansts ces3b (PEKOMEHYEMBIN Bapuant). Bo BpeMs NpuUMeHEHHS HOBOI KOH(HI'Ypalu# CBsI3b
pa3pBIBaeTCs M 3aTE€M 3aHOBO CO3/AETCS C HOBBIMH MTapaMeTpaMiL.
-+ CoxpaHATb — COXpaHHTb CBS3b IIOCJIC TIPIMEHEHHS HOBOH KoHQurypamuu. Ecian mapameTpsl KaHama He
M3MEHMIINCh, TO CBSI3b OyaeT coxpaneHa. [Ipumensts 1t MOK-104, ecin oueHb HY)KHO CBsI3b COXPAHSITh.
- * ViepxuBaTh — COXPaHUTh CBfA3b TOJBKO Ha BpeMsl NpPHMEHEHHs HOBOW KoHurypauuu. [IpuMeHsTh, eciu
JIOITyCKaeTcsl KpaTKOBPEMEHHBIH pa3phIB CBSI3H.
- B mor — ynpasnenue 3anmuceio B 10r-daiin 3ampocos 1 otBeToB (HeT/ASCII/HEX).
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3.43 Komnonent «Kanana nopm»

KomnoneHT kaHan Juid npueMma M Iepejadd JaHHBIX 4epe3 MocienoBarelbHblil mopt - RS-232, RS-485 u 1.41. Komnonent «Kanan
nopT» nodasisiercs B KoMoHEHT «IlopT» (cMmoTpute myHKT 3.4.1). s penakTUpOBaHUs AOCTYIIHBI CIEIYIOLINE TTapaMeTphl:
- Onucanue — NpoOU3BOIBHOE ONUCAHUE.

- CurHai uCIIpaBHOCTH — HICHTH()UKATOP CHUTHANA UCTIPABHOCTH.

- Cursan OJOKHUPOBKH — HICHTU(UKATOP CHUTHaja OJOKMPOBKH KaHanma. HeoOs3arenbHblit mapameTp. Kanan pabGoraer, eciu
cUrHaji OJIOKHPOBKU JOCTOBepHBIH 0, nHaue — O1okupyercs (pa3psiB coequnenus ). [Ipumensercs nms ynpasneHus paboToit
KaHaJa ¥ OIpeJe]IeHHs IIPHOPUTETA Pe3epPBUPOBAHHS KaHAJIOB.

- Crapt-THInHa (CeK) — BpeMs IIPOBEPKH TUIIMHEI B KaHAJIe HA CTapTe B CEKyHJax - OTCYTCTBHE JaHHBIX B Oydepe mpuema
nopra Ha craprte. 0 - THIIHHY HE IPOBEPSITH.

- Crapr-naysa (cex) — maysa nepeja CTapToM B CEKyHIax, eclii Obuia aBapuiiHas octaHoBka TM-cepsepa. [lo3BosseT HauaTh
nepeaBaTh JaHHbIC HA BEPXHUI yPOBEHB MOCIIE OIPOca MPHOOPOB.

- Iopr — nsa Linux - ums ¢aiina yctpoiicTBa (cMoTpuTe HIDKE), a 11 Windows - Homep mopta (1 —coml, 2 — com2 u 1.1.).
- Cxopocts (601/c) — CkOpocTh 0OMEHA TaHHBIMH.

- Hannbie — KonuuecTBo OMTOB JaHHBIX.

- Ilapurer — KOHTPOJIb YETHOCTH

- Cron 6ur — KonmnuecTBo cTom 6ur.

- B mor — ynpaBnenue 3anuceio B jor-daiin 3ampocos 1 oteToB (HeT/ASCII/HEX).

Vmena daiinos ycrpoiicts mwst LinPAC:
- ttyS0O — com3 (RS-485 xiemmsl 3(D+) u 4(D-) Ha KIeMMHHKe TUTAHUS;

- ttyS1 — com4 (RS-232/RS-485 neBblii BepxHHii);

- ttySAO — coml (Moxynu Ha MKHE);

- ttySA1 — com2 (RS-232 neBelit HIKHUIT);

- ttyS34 — com5 (RS-232 cnpaga);

- ttyS6 .. ttyS33 — mopTsI (B ClIOTax pacmIMpeHwHs, 1o 4 Ha KaXIbIi MOTYJIb).

3.4.4 Komnonent «TCP-cepBep»

KoMmoHeHT «TCP-cepsep» mpeaHa3HaueH I NPEIOCTABICHHS JOCTYNA K IIOCIEN0BATENIFHOMY MOpTy uepes mportokon TCP/IP.
[lpueM m mepemada OaHHBIX MO MOCIECIOBATEIBLHOMY MOPTY BBINOJHSACTCS COTJACHO MOOABICHHBIM KOMIIOHEHTaM IPOTOKOJIAM U
npepsiBacTcss Ha BpeMs mnonkmoueHns TCP-xmmenra. Kommoment «TCP-cepeep» mobaeisercs B KOMIIOHEHT «Kanan mopT
(cmotpute niyHKT 3.4.3). ns peqakTHpOBaHUS JOCTYITHEI CIEAYIONINE apaMeTphl:

- Ommcanue — MPOU3BOIBHOE OMUCAHUE.
- Curaai UCIIpaBHOCTH — UICHTH()UKATOP CHUT'HAJIA HCTIPAaBHOCTH.

- IP-agpec — nokanbHeld [P-ampec cereBoro mHTEepdeiica (ecim He ykaszaTh, TO cepBep OyaeT mpociymuBate TCP-mopT Ha
BCEX CETEeBBIX HHTEp(eiicax).

- TCP-nopr — noxansueiii TCP-mopT.

- TaiimayT coeauHeHus (CeK) — eciu JAaHHbIC HE NEPENaloTCs, TO COSANHEHUE pa3pbiBaeTcs. TaliMayT peKOMeHyeTcs Beeraa
YKa3bIBaTh, T.K. OH ITO3BOJISIET pPa30pBaTh HEKOPPEKTHO 3akpbIToe TCP-KIIeHTOM coeTuHEeHNeE.

- Jlor-(aiin — CoxpaHsTh 00OMeH HHpOpMAaIHeil B Jor-gaiine.

-+ pasmep (kb) — MakcumanbHbIil pasmep sor-gaiina B kuiobaitax (korma Jor-¢aiiia JOCTHTHET 3TOro pa3Mepa
CTapble 3aruch OyAyT aBTOMATHYECKH YIAJICHBI).

3.5 Hactpoiika o6MeHa JaHHbIMH 10 IpoTokoay MIK-870-5-101
3.5.1 Komnonent «MIK-101»

KomrmoHeHT onmchIBaeT OCHOBHBIE TapaMeTphl 0OOMeHa JaHHBIMH rpoTokona MOK-870-50-101. Kommonent «M3OK-101» nodaBnsercs
B KoMIOHeHT «IlopT» 1 paboTaer coBMeCTHO ¢ KoMmnoHeHTOM «KaHam» (cMoTpute myHKT 3.4). [l peakTHpOBaHUsL JOCTYITHBI CICAYIOIIIEe
mapameTpabl:
- OmucaHue — NPOU3BOJIBHOE ONHCAHUE.

- Curnai uCTIpaBHOCTH — HICHTH()UKATOP CHTHAJIA HCTIPAaBHOCTH.

- Anxpec ycTpoiicTsa.

- Pexum — pexnM oOMeHa TaHHBIMU (CMOTPUTE HHXKE).

- OnVHOYHBIA CHMBOJI — Y TIPaBILIOMINI 0JMHOYHBIH cuMBO (1 Gaiit) momyctrmo npumensaTs BMecto [TIOJIOXKUTEJIBHOI'O
TIOATBEPXJEHUSA dukcupoBannoit mmubl (pyHkmuonamsHbld kox 0) wm OTPULIATEJIBHOI'O OTBETA
¢uxcupoBaHHO! UTMHBI (QYHKIIMOHAIBHBIN KOA 9).

- bur DIR — Tomsko mis BAJTJAHCHOT'O pexuma. but DIR onpenenser ¢usnueckoe HampaBieHHE mepenadd. 1 = oT
cTaHA A (KOHTpoNHpyromas) K cTaHmuu B (koHTpommpyemas); 0 = orT cranmum B (koHTponmpyemas) K CTaHIMH A
(xoHTponupytomas). [IponuceiBaeTcst B GOpMyIIsipe COrIacOBaHMSI.

- Jlnmna agpeca ASDU — Jnuna B Gaiitax agpeca ASDU.

- Jnuna npuunnsl nepenauu — J{nrHa B 6aliTax HOMepa NPUYKHBI epeaadH.

- JlnuHa agpeca oObekTa — [lnHa B Oaiftax agpeca o0bekTa HHGOpMAIUK.

- Taiimayt otBera (Mc) — JlonmoaHUTENbHBIN TaiiMayT OXXKHMAAHUS OTBeTa B MIJUIMCEKyHAax. Ha ocHOBe ckopocTH KaHana U
pa3Mepa 3ampoca aBTOMAaTHIECKH PACCUUTHIBACTCSI OCHOBHOMH TaiiMayT OTBeTa, HO YCTPOUCTBO MOXKET HE yCIETh OTBETHTH. B
3TOM ClTydae JOIOJIHHUTEIBHO YKaKUTe TaiiMayT oTBeTa. [oNMHEIH TaliMayT OTBETa - CyMMa OCHOBHOTO M JOIOJHHTEILHOTO
TaiiMayToB. Ecii ckopocTh KaHasa He yKa3aHa, TO UCIIOJIb3yeTCs TaiiMayT O YMOJIYaHHUIO.
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- Jlor-daiin — Coxpansate 06MeH nHpopManuei B jor-gdaiiie.

-+ pasmep (kb) — MakcumanbHblit pa3mep sor-aitna B kumobaiiTax (korga jor-¢aisl JOCTHTHET 3TOro pasmepa
CTaphble 3aIich OyAyT aBTOMATHYECKH yIaJICHBI).

- * NTaHHBIC — YTIpaBIICHHE 3aHChI0 B Jor-haitn kaapoB ¢ ASDU u 0TBeTOB Ha HUX (KaIphbl MPUKIATHOTO YPOBHS C
JTAHHBIMU U 3aIIPOCAMH).

- * KaHal — YMpaBleHHE 3alKChI0 B JIOr-(hail KagpoB 3ampoca cTaTyca KaHama, cOpoc KaHalda M OTBETOB Ha HUX (B
HOPMAaJBbHOM PEXHUME PabOThI 3TO PEIKUE KAAPHI).

- e3ampoc — YmpasieHUE 3aMUChIO B JIOT-(aiii KaJpoB 3alpOCOB JaHHBIX (Kiacc 1 1 Kiacc 2) U OTBETOB HA HUX (OYECHb
YACTBIE kazapsl - micaTh UX B JIOT PEKOMEHIYETCSI TOJIBKO JUTS OTIAKH CBS3H).

Pesxnmbl o6mena qannbiMi HEBAJTAHCHBIN u BAJTAHCHBIN.

HEBAJIAHCHBIN pexxum o6MeHa nanHbIME ITyHKTa yrpasierus (I1Y) u korTpommpyemoro mynkra (KIT). ITY — mepBudnas cropona
(Master i axtuBHast), KIT — Bropuunas cropona (Slave mwin maccuBHast). Master nepegaer HHGOpPMaNHUIo, HCIIOIb3Ys KaHAIBHBIA CEpPBUC
S2 SEND/CONFIRM (noceuika-noarsepskaeHue). Slave nepenaer HHGOPMAIMIO TOIBKO B OTBET Ha 3anpoc Master — KaHaJIBHEIN cepBuc S3
REQUEST/RESPOND (3ampoc-oTBer).

BAJTAHCHBIN (xoMOMHUPOBAaHHBINA) pexXUM — 00€ CTOPOHBI HepBUuHBIE. J[11 oOMeHa MHOpMaIell HCHONb3YIOTCA: KaHaJIbHbIN
cepBuc S2 SEND/CONFIRM (mocsuika-moarsepkaeHue) U S1 (moceuika 6e3 oTBeTa).

Hanee neobxoaumo B «MOK-101» mobGaButh modyepHuit kommoneHT «[IpreM maHHBIX» (CMOTpHTE MYHKT 3.3.2) W/WIIH KOMIIOHEHT
«[lepenaya maHHBIX» (cMOTpHUTE ITYHKT 3.3.6). OTHOBPEMEHHO MOKHO U IIepe/iaBaTh U MPUHUMATH JaHHEIE.

3.6 Hactpoiika o6Mena ganHbIMH 10 poTokoeay MIK-870-5-103
3.6.1 Komnonent «MIK-103»

KoMIOHEHT omuchiBacT OCHOBHBIC MapaMeTpbl oOMeHa IaHHbIMH TpoTokoida MOK-870-50-103 (cramapT uHGOPMAIMOHHOTO
uHTepdetica i yerpoiictB 3ammThl). Kommonent «MDK-103» nobasisercst B koMnoHeHT «[lopT» U paboTaeT COBMECTHO ¢ KOMIIOHEHTOM
«Kanam» (cmoTpute myHKT 3.4). /111 perakTHpOBaHUsI JOCTYITHBI CIICAYIOIIUE TapaMeTphL:

- OmnucaHue — IPOU3BOJILHOE OIHCAHUE.

- Curnai UCIIpaBHOCTH — HICHTH()UKATOP CHTHANA HCTIPABHOCTH.

- Anpec ycrpoiicTsa.

- Pexum — pexnM oOMeHa JaHHBIMHU (CMOTPHUTE HIKE).

- OIWHOYHBIN CHMBOJI — YTPaBISIOMNN OAUMHOYHBIA cMBOII (1 Gaiit) nomyctumo mpumensats BMecTo [IOJIOXKUTEJIBHOT'O
INOATBEPXAEHUS c¢ukcupoBanHoit mmuabl (¢yHkuumoHanbHblid kox 0) wmwm OTPULIATEJIBHOI'O OTBETA
(uxcupoBaHHOU JUTMHEI (QYHKIIMOHAIBHEINH KOZ 9).

- bur DIR — Tomsko mis BAJTAHCHOTI'O pexuma. but DIR onpenenser ¢usnueckoe HampaBiCHHE Mepenadd. 1 = oT
cTaHmMM A (KOHTpoOJHpYyMomas) K craHiuu B (koHTponmpyemas); 0 = or craHiuuu B (koHTponmpyemas) K craHimn A
(xoHTpoNMpytomas). [IponuceBaeTcst B GOpMYIIsipe COTIacCOBaHHS.

- Taiimayt oTtBera (Mc) — JIOMOTHUTENBHBIA TaliMayT OKWAAHUS OTBETa B MUJUIHCEKYHAax. Ha OCHOBE CKOpOCTH KaHala H
pa3Mepa 3arpoca aBTOMaTHYECKH PaCCUUTBHIBAETCS OCHOBHOM TalfMayT OTBETa, HO YCTPOUCTBO MOXKET HE YCIETh OTBETUTH. B
9TOM CiIydae JIOMOJHHUTENIBHO YKaKUTE TaiMayT oTBeTa. [1oyHbIH TaiiMayT OTBeTa - CyMMa OCHOBHOTO M JIOHOJIHUTEIBHOTO
TaiimayToB. Eciiu ckopoCTh KaHasia He yKka3aHa, TO MCIIOJIb3YyeTcs TaliMayT 10 YMOJYaHHUIO.

- Jlor-¢aiin — CoxpaHnsite 0OMeH HHpopMalueil B Jior-gaiite.

-+ pa3mep (kb) — MakcumanbHbIil pasmep sor-gaiina B kuiobaitax (korma Jor-¢aiiia JOCTHTHET 3TOro pa3Mepa
CTapble 3aruch OyAyT aBTOMATHYECKH yIAJICHBI).

- * naHHBIE — YTIpaBJIeHHE 3aMUChi0 B Jor-¢aiin xampoB ¢ ASDU u oTBeTOB Ha HUX (KaApbl MPUKIATHOTO YPOBHS C
JIAHHBIMU M 3aIIPOCaMH ).

-+ KaHaJ — YTpaBJleHHE 3alKChI0 B Jor-(haili KagpoB 3ampoca craTryca KaHana, cOpoc KaHajga M OTBETOB Ha HUX (B
HOPMAaJILHOM peXHMe PaboThI 3TO PEIKUE KaJpPBbI).

- e 3ampoc — YTpapleHHe 3aMUChIO B JIOT-(aiil KaJpoB 3allpOCOB TAaHHKIX (Kiacc 1 1 KiIacc 2) M OTBETOB Ha HUX (O4YEHBb
YACTBIE kanps - mucath UX B JOT PEKOMEHAYETCS TOJIBKO ISl OTIAIKU CBS3H).

Pexwumer oomena nanaeivu HEBAJIAHCHBIU 1 BAJIAHCHBIU ananormaro MOK-870-50-101 (cmotpure myHkT 3.5.1). PeanmuszoBan
TOJIBKO TPHEM JaHHBIX (ONPOC yCTPOHCTBA 3amuThl). [ HeOaTaHCHOTO PEXUMA, COTIIACHO CTAHAAPTY, YCTPOHCTBO 3aIIUTHI JOIDKHO OBITH
BEZIOMBIM (BTOPHUYHAS CTAHIIUS), & CHCTEMA OIIpOca — BEAyIIeH (TIepBHYHOM CTaHIIUEH).

Hanee neodxoanmo B «MDK-103» nobaButh nodepHuii KoOMnoHeHT «IIpuem gaHHBIX» (CMOTpPHUTE MYHKT 3.6.2).

3.6.2 Komnonent «IIpuem faHHbIX»

KowmnoneHT omuckiBaeT o0mye nmapameTpsl npuema naHHbIX. «[IpueM maHHbBIX» noGaisercss B kommoneHT «MDK-103» (cmoTpute
nyHKT 3.6.1). 11 penakTupoBaHus JOCTYIHBI CIEAYIOIINE TapaMeTphl:
- Onmcanue — MIPON3BOILHOE ONHCAHUE.

- CuHxp. ynaneHHoe BpeMs — Y CTaHaBIMBATh BpeMs Ha yIaJIeHHOH CTOpOHE (3ampoc <6>).
- Bpemennas 3oHa — Cmemenue Bpemenu oT UTC B yacax Ha ynaneHHO# cropoHe. Hampumep, +4 daca (MOCKOBCKOE JIETHEe
BpeMs).
- JletHee BpeMs — YUUTBIBATB JIETHEE BPEMS yJAJIEHHONW CTOPOHBI.
Hanee HeoOxoauMmo B «IIprueM 1aHHBIX» 100aBUTH AouepHHe KOMIOHEHTHI «ASDU» (cMoTpuTe myHKT 3.6.3).
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3.6.3 Kommnonent «<ASDU»

«ASDU» nobGaBnsercss B koMmnoHeHT «[IpmeM maHHBIX» (cMOTpHTe IyHKT 3.6.2). i pefakTHpOBaHMS JOCTYIHBI CIEAYIONIHNE
napaMeTpshl:
- Onucazue — NpoU3BOILHOE ONUCAHUE;

- Anpec — yaukanbHbIi anpec ASDU;

- Ilepuon ompoca (mun) — Ilepuon oOmero ompoca B MuHyTax (3ampoc <7>). Mmu BeiGpats: HET - Her ofmero ompoca;
TOJIBKO Ha CTapTe; HENPEPBIBHO.

- HruopupoBaTb METKY BPEMEHH — HTHOPHUPOBATh METKY BpeMeHn 00bekToB nHpopmarwu (TC w/unmn TU).

[onnepxusaercs ucnons3zoBanue Heckonpkux ASDU s ogHoro ycrpoiictBa. Ho, koraa ucnons3yercsa oquH ASDU, agpec ASDU
0OBIYHO TOJKEH OBITh UACHTUYCH aJpecy, UCIOIb3YeMOMY Ha KaHAIbHOM YPOBHE (aJpec ycTpoiicTBa).

Hanee neooxoaumo B «ASDU» 106aBuTh JouepHHe KOMHOOHEHTHl «OO0BeKT MHpOpMaLum» (CMOTpUTEe MyHKT 3.6.4) — Ml mprema
JTaHHBIX, U Tepefadn KoMaHx — KommoHeHT «Komanpma (mepenmada)» (cMoTpute IyHKT 3.6.5), s mpueMa JaHHBIX O HapyIICHUS —
KOMIOHEHT «OcIuiorpaMmay (CMOTPHUTE ITYHKT 3.6.6).

OTH KOMITIOHEHTHI JUTS YIIPOIIEHHUS BBOJa HEOOXOMMO IpyNIupoBath B «Ilamkax».

3.6.4 KomnoneHnt «O0bexT HH(pOpManum»

KommnoHeHT onmchiBaeT 00BEKT MHGOpPManWHM BCeX MOJJep)KHUBaeMbIX THIOB. «OO0BeKkT mH(popmarmm» nobdasimsercs B «llamkyy,
KOTOpast HaxoauTcs B koMnoHeHTe «ASDU» (cMotpute myHKT 3.6.3). [l penakTHpOBaHUs JOCTYIIHBI CIIEAYIONIIE TapaMeTphl:
- OnwucaHue — IPOU3BOJILHOE ONHCAHUE;

- Tun — tuns! 06vexTa HHGOPMANHU (CMOTPUTE HIXKE);
- 1. Tun ¢pysxunm — nepBbiii 6alT naeHTUGHKATOpa 00BbEKTa HHPOPMALIIH, OTIPEeNsIeT THI (QyHKIMH YCTPOHCTBA 3alHTH;

- 2. Homep unbopmannu — BTOpoii 6aiiT naeHTH(UKaTOpa 00beKTa HHpOPMAIHH, ONpeaeNsieT HoMep NH(GOpMaIu BHYTPH
TUNa QYHKIUH;

- 3. UHpaekc — MHIEGKC 3HAUCHHS B KaJIpe — JJIs KaJIpOB, KOTOPBIC COJIEPKAT HECKOJBbKO 3HaUeHUH (<3>, <9>);
- Cursan — HaeHTU(HUKATOP CUTHAIIA.
Turer 00peKTOB HHPOPMAIIHH:
- Coobmenne (TC) — kagp <1>, cooOmeHne ¢ METKOW BpPEeMEHH, WM Kagp <2> — C METKOH BPEMEHH B OTHOCHTEIHLHOM
dbopmare;
- Usmepenue (TU) — kagp <4>, m3Mepsemast BeIMIAHA ¢ METKOW BPEMEHU B OTHOCHTEIILHOM (hopmare;
- Usmepenue, Hatop 1 (Tul) — xagp <3>, u3MepsieMble BEJIMYMHBL, Habop THma 1;
- Usmepenue, HaOOp 2 (TH2) — Kaap <9>, uzMepsieMble BEIMYMNHBI, HaOop Tuna 2.
CraHzmapt ompeneiser CeMaHTHKY Tuna (YHKLUHMH, HOMepa HH(OpMaluu M MHAEKca 3HadeHHs. Ho HeoOXOOMMO YTOUHATH JUIS
PCATBHOTO YCTPOMCTBA 3aIUTHl Ha3HAYCHHE OOBEKTOB MH(OPMAIUH, KOTOPOE MOXKET OTIMYAThCA OT CTaHAApTa M 3aBHCETh HACTPOCK
ycTpoiicTBa.

3.6.5 Komnonent «Komanaa (mepemaua)».

KommonenT ommceiBaer komaHnay (teneympaenenue). «Komanpma (mepemawa)» mobamimsietcss B «[lamky», KOTOpas HaxOOHTCS B
kommoHeHTe «ASDU» (cMoTtpuTe nyHKT 3.6.3). [l peJakTHpOBaHUs TOCTYITHBI CICAYIOIINE MapaMeTphl:
- OnmcaHue — IPOU3BOILHOE ONHCAHUE;
- 1. Tun ¢ysxumu — nepBolii 6alT naeHTUGHKAaTOpa 00BbEKTa HHPOPMALIUH, OTIPEeNsIeT THI (PYyHKIMN YCTPOWCTBA 3aIIUThI;
- 2. Homep undopmaunu — BTopoii 6aiiT naeHTuduKaropa oobekta nHGOpMaIMH, onpeaenseT Homep HHGOpMaIu BHYTPH
U QYHKIUH;
- Curnan — Unentudukarop curnana.
Jnst nepenavn KOMaH MCIONb3yeTcs kaap <20> — obIast koMaHzaa.

3.6.6 KomnoneHnt «Ocuuiiiiorpamman.

KoMnoHeHT omnuchIBaeT mapaMeTphl IpreMa ocHuuiorpaMM (aHHbIX 0 Hapymenusx) B popmare COMTRADE (cmotpure Hike). B
koMmoHeHT «ASDU» (cMotpute nmyHkT 3.6.3) nobasisercs «OcummiorpamMmay (I0MycTUMO JOOABIATh ToIbKko onuH). Ecmu mns «ASDU»
HET KOMIOHeHTa «OcuiorpaMMay, TO JaHHBIE O HAPYIIEHHAX He OyAyT MPUHHUMAThCS OT YCTPOMCTBA 3amuThL. sl pelakTHpOBAHHS
JIOCTYITHBI CJIEYIOIINE TapaMeTPhL:

- Onucanue — NIpOU3BOJIBHOE ONUCAHUE;

- VM nmoacranmum — mapamerp «station_namey B ¢aitne «.cfg» (cMoTpure HIXKE);

- Yacrora cetu — yacTora ceTH B repuax — napamerp «lf» B daiine «.cfg» (cMotpure Huxe);

- B orzmensHslii sor (aiin — yrnpaieHne 3amiChi0 B OTACNBHBIN JIor-(aiii (MMst 3Toro jor-daiina popmupyercst U3 UIMEHH JIOT-
¢aiina nporokona MOK-103 ¢ mocrdhukcom «_disy). Jnst 3anucu B OTASNBHBIN JT0T-(aii Tak jxe He0OXOAUMO pa3pelIeHne
3amucH B JIor-gaiin B mapamerpax MOK-103.

TM-cepBep coxpaHseT OCHMIIIOrpaMMBI B 00mmeM (popmate oOMeHa JaHHBIMH ITEPEXOJHOTO MPoLecca B IHEPTeTHIECKUX CHCTEMaX —
COMTRADE. ®opmar COMTRADE xpannt ogny ocrmimiorpammy B a1Byx ASCII daiinax: daitn xondurypamm «.cfgy u daiin gaHHBIX
«.daty. ms gaiina popmupyercsi aBTOMATHYESCKH U BKJIIOYACT: AaTy/BpeMs MOBPEKICHUs, HOMEP MOBPEKICHUSI, UMS M CEPUHHBIH HOMEp
YCTPOMCTBA 3aIIUTHI.

®opmar umenn ¢aiina « [ TMMIJ] YYMMCC MC FAN name ser», rae:

- ITMMJ/J - ron, mecs, IeHb (qaTta perucTpanui HapyInieHus);

- YYMMCC MC — yacpl, MUHYTbI, CEKYH/bl, MUJUTUCEKYH/IbI (BpeMs PErHCTpaliii HapyIeHHUs);
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- FAN — HOMep HOBpeXIEHHs, UCTIOIb3YeTCs Ul OIO3HABAaHUS COOBITHS, CBSI3aHHOTO ¢ (DYHKIMSMH 3alIMTHI (HaIpHMep,
CHTHAJI 3aITyCKa OT YCTPONCTBA 3aIlUThl yBEIMYMBACT HOMEP HOBPEKICHHUS);

- name — UM yCTPOHCTBa 3aIUTHI (Kaap <5> - cooOIeHne HASHTU(DHUKAIINN);

- ser — CepuiHBIH HOMep YCTPOWCTBA 3aUThI (Kaap <5> - coobIIeHNe HACHTHHUKALN).

Jaunble B daiine konpurypammu «.cfg» — sto nHGopmanus, HeoOXoaUMast I NPABUIBHON MHTEPHPETALlMU JaHHBIX IEPEX0IHOr0
nporiecca: 4acToTa AUCKPETHU3aLUH, KOJMYECTBO aHAJOTOBBIX KAHAJIOB, KOJMYECTBO AMCKPETHBIX KaHAJIOB, YacTOTA CETH, MH(OpMaLus o
KaHajax ¥ T.1. Daifn qaHHEIX «.dat) comep KUT 3HaYESHNUS KaXKIO0H BEIOOPKH KaXJOr0 BXOIHOTO KaHaJa.

Ornncanne kananoB TM-cepsep dopmupyer ¢ mapaMerpamu 1o ymosrdanuio. Eciam morpebyercs M3MEHHTHh ONHCAHHE HEKOTOPBIX
KaHaJIOB, TO HEOOXOIUMO TOOABHUTH UX M ONPENSIUTh MapaMeTphL.

st storo HeoOxomuMo B «OcnmuiorpaMma» H00aBHTH JOYEpHHE KOMIIOHEHTHI «AHAJIOTOBBIM KaHAm» (CMOTpHTE IyHKT 3.6.7) H
«/luckpeTHBIi KaHAM» (CMOTPUTE MYHKT 3.6.8).

3.6.7 KoMnoHeHT «AHAJIOTOBBIil KaHAD»

KOMITOHEHT OnMChIBaeT MmapameTpbl NpHEMa aHaJIOrOBOTO KaHajla HapyLIEHHMS — TOKH, HAIPSHKEHUS U J.p. «AHAJIOTOBBIN KaHAI)
nobasnsercs B «llanky», koTopas HaxoguTcs B KOMIIOHeHTe «Ocummiorpammay (cMOTpuTe HyHKT 3.6.6). Ecim 3TOT KOMIOHEHT He
N00aBIATh JaHHBIE KaHaJla BCE PAaBHO OyAyT NMPUHATHI C MapaMeTpaMH IO yMON4YaHHio. [l peAaKTHPOBAHMS JOCTYIHBI CICAYHOIINE
rapaMeTpehL:

- Ormmcanue — NPOU3BOJIBLHOE ONUCAHUE;

- Homep kanana — HOMep aHAJIOTOBOTO KaHala yCTPOHCTBA 3aIUTHI, TapaMeTp «nny»;

- Wwms xanana — ums win unentudukarop kanana (Ia, Ib u 1.1.), mapamerp «ch_idy;

- ®aza xanana — ¢asa (A, B, C), mapamerp «ph»;

- llens/KOMIOHEHT, KOTOPBIH KOHTPOIUPYETCSI, TapaMeTp «ccbmy;

- Enunnna mamepenus (A, kB u T.1), mapametp «uuy;

- CoBur BpeMeHH (B MHKPOCEKYH/1aX) B KaHAJIe C Hayajla OTCUeTa, mapamerp «skewy.
Ecnu 3Ha4ueHne napaMerpa He yKa3aHo, TO OyAeT HCIOIb30BaHO 3HAUYCHHUE 110 YMOIYAHHIO.

3.6.8 KomnoneHT «/lucKpeTHBI KaHADY

KOMIIOHEHT ONMCHIBAaET MapaMeTpbl MNpHEMa JUCKPETHOTO KaHajla HapyLIeHHs — aBapuilHble CHUTHAIBI, MEPEKIIOYCHHS
KOMMYTAIL[MOHHBIX aNapaToB U T.JI. «/IUCKpeTHbIH KaHa» nobasisiercs B «Ilamky», KOTOpas HaXOIUTCS B KOMIOHEHTE «OCIMIIIOrpaMMay
(cmotpute myHKT 3.6.6). Ecnu 3TOT KOMIIOHEHT He 100aBIATh JaHHBIC KaHaJla BCE PABHO OYAyT MPHUHATHI C ITApaMETPaMH 110 YMOITYaHHIO.
JIns peakTHpOBaHUsL TOCTYIIHBI CIIELYIONHME HapaMeTphL:

- Ommcanue — NPOU3BOJIBLHOE ONUCAHUE;
- 1. Tun ¢pysxumm — nepBbiii 6alT naeHTUGHKaTOpa 00BbEKTa HHPOPMALIIH, OTIPEeNsIeT THI (QyHKIMN YCTPOWCTBA 3aIlUTH;
- 2. Homep uHpopmariu — BTopoi O6aiT naeHTudukaTtopa o0bekTa HHGOPMALUK, ONpeaenseT HoMep HHpOpMauu BHYTPH
TUNa QYHKIU;
- Vwms xanana — nms win uaeHTHOUKATOp KaHana («ABapus», « Beikiiouarensy u T.1.), mapametp «ch_idy;
- ®aza kanana — ¢asa (A, B, C), mapamerp «ph»;
- Ilenb/KOMIIOHEHT, KOTOPBIH KOHTPOIUPYETCS, HapaMeTp «ccbmy.
Ecnu 3Ha4YeHne napaMerpa He yKa3aHo, TO OyAeT HCIOIb30BaHO 3HAYCHHUE 110 YMOIYaHHIO.

3.7 HacTtpoiika o6MeHna JaHHBIMH N0 POTOK0ay Modbus
3.7.1 OcobGennocTy peaausanuu nporoxkosaa Modbus

Modbus — OTKpBITBIH KOMMYHHKAI[HOHHBIH IPOTOKOJ, OCHOBAaHHBIH Ha apXHTEKType «KJIMEHT-cepBepy». Mcrnonbp3yercs ais nepenaqn
JTAaHHBIX Yepe3 MmociienoBaTenbHbie MopThl RS-485, RS-422, RS-232, a tarke uepe3 TCP/IP.

O/MH KJIMEeHT — TJIaBHOE yCTPOMCTBO (master WiIK BeAYIHi), ONPANIMBAeT HECKOIBKO CEPBEPOB — MOTYNHEHHBIX (slave Wit BeOMBIX)
ycTpoiicTB. I'1aBHOE ycTpoHcTBO mepenaér 3ampochl MHAUBUAYAIBHO KaXKAOMY ycTpoicTBy. Kaknoe mogunHeHHOE YCTpOMCTBO JOJKHO
AMeTh YHHKaIbHBIH aapec (1 mo 247). [loqunHeHHOE yCTPOICTBO OTBEUAET Ha 3alpoc, KOTOPHI eMy alpecoBaH.

CymiecTByIOT TpH (opMata KaJapa IMpoTOKOIIa, ABa I epeatdy JaHHBIX Yepe3 MOocle[oBaTeNbHbIe TOPTHI 1 oauH uepe3 TCP/IP:

- Modbus ASCII — mis o6meHa ucmonb3ytorest ASCII cumBombl. [ IpOBEPKH LETOCTHOCTH HCIONB3YeTCsl 0JHOOaNTOBAs
KOHTpOJIbHAsi cymMMa. Havamo u KoHel| Kajpa MOMEYaroTCs CHElHUalbHBIMH CHMBOJIAMH (HAa4ano COOOIICHHUS «:», KOHeI|
coobmenust CR/LF).

- Modbus RTU — nBonunsiid. Kaapsl pasgensiorcst mo Inayse B JIMHHH, IPOBEPKa LEJIOCTHOCTH KOoHTpoibHas cymma CRC.
Bo3mosxHa nepenava uepes TCP.

- Modbus TCP — neonunsiii. J[yis nepenauun nanusix yepe3 TCP/IP coenunenue. [Ipoepka nenoctHocTH BoimosHsercst B TCP.
OMHO yCTPOMCTBO-CEPBEP MOKET MPUHIMATH 3alIPOCHI OT HECKOJIBKUX KINEHTOB.

Crienudukanys MpoTOKOJIa ONPEAEIISeT YSThIPe TUIA TaHHBIX:
- muckpernsie Bxoasl (Discrete Inputs) — ouH GUT (TOJIBKO YTEHHE);

- peructpsl naros (Coils) — ogun OuT (YTEHHE 1 3aITUCh);
- peructpsl BBoaa (Input Registers) — riesnioe, nBa 6aiita (TOJIBKO YTEeHHE);
- peructpsl xpanenus (Holding Registers) — memnoe, 1Ba Gaiita (4TeHHE U 3aITUCh).

Crenudurkanys TPOTOKOIA OIpeNersieT MOPAA0oK OalT I ABYXOaHTOBBIX PETHCTPOB — CTapIIMi MepBbIH Muaxmuid Bropoi. Ho B
peanbHBIX YCTPOWCTBAX BCTPEUaeTCst OOpaTHBIH ITOPSIOK.
PeanbHBIC ycTpOHCTBA TaK )K€ MOCP>KUBAIOT THITHI JaHHBIX:
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- perucTpsl BBOAA — LEJIOE, YeThIpe OaliTa (TOJIBKO YTEHHE);
- PETHCTpPHI BBOJA — C IUIABAIONIEH TOUKOH, YeThIpe OaiiTa (TOJIBbKO YTeHHe);
- PerucTpsl XpaHEHHUs — IieJI0e, YeThIpe OaiTa (YTCHUE U 3aIUCh);
- PETHCTPHI XpaHCHUS — C IUIaBaloIeil TOUKOM, yeTsIpe OaliTa (YTEHHE 1 3aIliCh);
KonmiecTBo periucTpoB B 3aroJioBKe KaJpa OTBETa MOXKET YKa3hIBaThCS KaK PeabHOE KOJIMIECTBO YETHIPEXOaHTOBBIX PETHCTPOB, TaK
U B aBa pasa Ooipmiee (OXMH YeTHIPeXOAWTOBBIM PETHCTpP CUMTAeTCS Kak JBa IBYyXO0aiToBEIX). Ilopsmok GaHT i 4eTbpexGaiTOBBIX
PETHCTPOB TaK K€ MOXKET OBITh Pa3INIHBIM.
Bce a1u pacmupenust creluUKaiy IpoToKoiIa U OTKIOHEHHs OT He€ yuTeHsl B peanu3aiun Modbus gannoro I10.
Crieuudukanys TpOTOKOJIa A KaX0ro TUIIa PErucTpa OIpeesieT aapecHoe npoctpanctBo ot 0 1o 65535. Ho e ompenensier, kak
(bU3NUECKH TOIKHBI XPAaHUTBCS PETHCTPBI, U [0 KAKMM BHYTPEHHHM a/ipecaM YCTPOHCTBA OHU AOJDKHBI OBITh JOCTYIHBL.
CraHnapTHble KOJbI QYHKIMI YTCHHSA:
- 1 - peructpsl ¢naros (Coils) - bit;
- 2 - muckpetnsie Bxosl (Discrete Inputs) - bit;
- 3 - peructpsl xpanenus (Holding Registers) - short, int, float;
- 4 - peructpsl BBoaa (Input Registers) - short, int, float.
CranapTHble Kbl QYHKIMIT 3anuCH:
- 5 - 3ammcsk 3HaueHns oxHoro ¢uara (Force Single Coil) - bit;
- 6 - 3amuck 3HaUeHus B ofuH peructp xpanenus (Preset Single Register) - short, int, float;
- 15 (0xOF) - 3anmce 3Ha4eHHit B HecKonbKko peructpos ¢uiaros (Force Multiple Coils) - bit;
- 16 (0x10) - 3anuch 3HaYCHUIT B HECKOJBbKO perucTpoB xpanenus (Preset Multiple Registers) - short, int, float.

B peanuzanuu cepBepHOii cTopoHsl poTokoia Modbus narnaoro 10 aBa agpecHBIX mpocTpaHcTBa perucTpoB. OIHO IS PETHCTPOB
«TOJBKO YTEHHE», BTOPOE — JUIS PETUCTPOB «UTEHHE U 3aIUCH». PETHCTPHI «TOJIBKO YTEHHE» MOXKHO YUTATh TONbKO (QyHKImamu 2 u 4.
Peructpsl «uTeHNe U 3aUCH» MOXKHO YNTATh TOJIBKO QyHKIMAME 1 U 3, a 3annceiBaTh GyHKIusIMu 5, 6, 15 u 16.

3.7.2 Komnonent «Modbus cepsep»

Komnonent mpenocraeiser moctyn kK gaHHbiM [IO TMUYC KII no nporokony Modbus. KoMnoHeHT ommchIBaeT OCHOBHBIE
mapamMeTphl OHOro ycTpoiictBa-cepsepa (Slave mimm Benomslit). «Modbus cepBep» — MAacCHUBHBIH NMPOTOKON (OJKHIAET 3ampocsl). Moxer
MIPUHMAMATD 3aIPOCH OT HECKOJIBKHUX KieHToB. Komnonent «Modbus cepBep» nobasisiercs B koMnoHeHT «[lopT» u paboTaeT COBMECTHO ¢
KOMITOHEHTOM KaHAJIOM (CMOTpHTE IMyHKT 3.4). /I penakTHpOBaHUS JOCTYIIHBI CIEIYIONIHE TTapaMeTPhI:

- Onucanue — IPOU3BOJIBHOE ONMCAHUE.

- CurHan UCTIpaBHOCTH — UACHTH()UKATOP CHTHANA UCTIPABHOCTH.
- Anxpec ycTpoiicTsa.
- ®opwmar kagpa — Modbus RTU, Modbus ASCII, Modbus TCP.

- Taiimayt oxxunanus (cex) — TaiiMayT oXXHIaHUS 3ampoca B ceKyHIax. Eciu 3a 3To Bpemst He IpUXOJUT KOPPEKTHBIH 3ampoc,
TO COETMHEHHUE 3aBEPIIACTCS.

- Tlopsnoxk 2 6aiiT — 1-0 - crapmmit Miaaammii (crannapt) wim 0-1 - Mitaammi crapmi.

- Tlopsnok 4 GaldT — mOpAAOK OalT Tt THIOB MaHHKIX int u float: 1-0 3-2 - crarmapt; 0-1 2-3 - oT MiTaamIero k crapumemy; 3-2
1-0 - ot crapuiero k muaamemy; 2-3 0-1.

- KonmuectBo 4 OaiitT — 3HaueHuUe MO 'KONMMUECTBO' B KOMaHAaX A 4-X 6alTOBBIX perucTpoB (Tuisl AaHHBIX int U float): *2
- KOJIMYECTBO YMHOXEHO Ha JiBa (3ampoc 10 int - komuyectBo 20 - otBeT 40 Oaiit); *1 - peansHoe KommuecTBO (3anmpoc 10 int
- xosuaecTBo 10 - oTBeT 40 Gaiit).

- Jlor-(aiin — CoxpaHsTh 00OMeH HHpOpMAaIHei B Jor-gaiine.

-+ pasmep (kb) — MakcumanbHbIil pasmep sor-gaiina B kuiobaitax (korma Jor-¢aiiia JOCTHTHET 3TOro pa3Mepa
CTapble 3aruch OyAyT aBTOMATHYECKH YIAJICHBI).

- [aHHBIC — YIPABJICHUE 3aKHCHI0 B (a1 3aIIPOCOB U OTBETOB.

Hanee HeoOxomumo B «Modbus cepBep» 100aBUTh J0YepHUE KOMIOHEHTHI «PerucTphl TONBKO YTeHHe» (CMOTpUTe MyHKT 3.7.3) n/wm
KOMIIOHEHT «Perucrpsl UTeHHe U 3a1UCh» (CMOTPUTE MYHKT 3.7.5).

3.7.3 KoMnoneHT «PerucTpol TOJILKO YTeHHE»

KoMMOHEHT ONMUCHIBAET TPYIIY PETHCTPOB «TOJIBKO YTEHHE) BCEX MOAAEPKHBACMBIX THIIOB. «PerncTpsl TOIBKO YTEHME» JOOABISETCS
B KoMmrtoHeHT «Modbus cepsep» (cMoTpuTe mMyHKT 3.7.2). st pejakTHPOBaHUS JOCTYIHEI CIISAYIOIIIE ITapaMeTpHI:
- OnmcaHue — IPON3BOIBLHOE ONHCAHUE.

- Tun — Tunel ganueix: * bit - 1 BUT; ¢ short - 2 Gaiira - 1iemoe; * ushort - 2 Oaiita - nenoe 0e3 3Haka; * int - 4 GaiiTa - 1eIoe; *
uint - 4 OaiiTa - nienoe 6e3 3Haka; * float - 4 Gaiita - ¢ TUIaBaroOIIEH TOYKOIA.'

- Azpec mepBOro — afipec MepBoro PerucrTpa.
Hanee HeoOx01MMO B «PerncTpsl TONBKO YTEHHE)» 100aBUTH JOYEPHIE KOMIOHEHTHI «PerucTp BBOa» (CMOTPUTE ITHKT 3.7.4).

3.74 Komnonent «Peructp BBoga»

KoMIOHEHT OIHCHIBa€T PETHCTP «TONBKO UYTeHHE». «Permcrpel BBoAa» mobaBisieTcs B KOMIOHEHT «PeTHCTPBI TOJIBKO UTEHHE»
(cmotpurte myHKT 3.7.3). JI71s pejakTHPOBaHUS JOCTYIHEI CIIEIYIOIINE ITapaMeTpHI:
- Onucanue — NPOU3BOJIBHOE OMHCAHUE.

- Curnan — uneHTH(UKATOp CUTHANA.
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3.75 KomnonenT «PerncTpol 4TeHHe H 3aIIHCh»

KoMnoHeHT ommchIBaeT TPYIIly PErHCTPOB «UTEHHE M 3aIlHCh» BCEX IOJJIEP)KUBACMBIX THUIIOB. «PETrHMCTpHI UTEHHWE M 3aIUCH»
nobassiercs: B komnoneHT «Modbus cepep» (cMoTtpute myHKT 3.7.2). s perakTHpoBaHus JOCTYITHBI CIIEYIOIINE TapaMETPhL:
- Onmucanue — IPON3BOJILHOE OIHCAHUE.

- Tun — Tuns! naHHBIX perucTpoB: * bit - 1 BUT; ¢ short - 2 Oaiita - enoe; * ushort - 2 Gaiira - nemoe 0e3 3Haka; * int - 4 Oaiira
- 1ieItoe; * uint - 4 GaiiTa - nesaoe 0e3 3Haka; * float - 4 GaiiTa - ¢ IIaBaroIIeH TOYKOM.'

- Agpec nepBoro — agpec IepBOro perucTpa.
Janee HeoOX0aUMO B «PerUCTpHI YTCHUE U 3aIUCH» TOOABHUTH TOYEPHUE KOMITIOHCHTHI «PerucTp XpaneHus» (CMOTPHUTE MYHKT 3.7.6).

3.7.6 Komnonent «Pernctp Xxpanenus»

KoMIOHEHT OnMChIBaeT PErucTp «ITEHHE M 3aINCh». «PerucTphl XpaHeHUsD» JOOABIAETCS B KOMIIOHEHT «PerncTphl yTeHne u 3almch»
(cmotpute myHKT 3.7.5). [y penakTHpOBaHUS JOCTYIIHBI CIICAYIOIIIE TapaMeTphlL:
- Onwucanue — IPON3BOJIBLHOE OIHCAHUE.

- Cursan — uaeHTU(HUKATOP CUTHAJIA.

3.7.7 Kommnonent «Modbus KineHT»

KommoHeHT onmuchIBaeT OCHOBHBIE MTapaMeTpbl OOMEHa JaHHBIMU C OJHUM yCTpoucTBOM-KiMeHToM (Master mim Bexymmii). «Modbus
KJIMEHT» — aKTHBHBIA MpoTokon (otmpasisier 3ampockl). Kommnonent «Modbus kimueHT» mobasisiercs B koMnoHeHT «[lopT» u paboraer
COBMECTHO C KOMIIOHEHTOM KaHaJoM (CMOTpHTE IyHKT 3.4). [ peakTHpOBaHUsI JOCTYIHBI CIEAYIOIINE apaMeTphL:

- OmmcaHue — NPOU3BOJIBLHOE ONUCAHUE.

- CurHan UCTIpaBHOCTH — UACHTH()UKATOP CHTHANA UCTIPABHOCTH.
- Anxpec ycTpoiicTsa.
- ®opwmar kagpa — Modbus RTU, Modbus ASCII, Modbus TCP.

- Taiimayt oTtBera (Mc) — JIOMOTHUTENBHBIA TaliMayT OKWAAHUS OTBETa B MUJUIHCEKYHAax. Ha OCHOBE CKOpOCTH KaHala W
pa3Mepa 3arnpoca aBTOMaTHUYECKU PACCUMTHIBAETCS OCHOBHOM TaliMayT OTBETA, HO YCTPOHCTBO MOKET HE YCIIETh OTBETUTH. B
3TOM CIIydae JOMOIHUTEIBHO YKKUTE TaiMayT oTBeTa. IIomHbIH TaliMayT OoTBeTa - CyMMa OCHOBHOTO M JOMOJHUTEIBHOTO
TaiiMayToB. Ecili cKOpOCTh KaHaa He yKa3aHa, TO MCII0JIb3YeTCs TaliMayT 10 YMOJYaHHUIO.

- Tlays3a (Mc) — may3a mepen OTHpPaBKOW 3ampoca B MIJUTHCEKyHIax. Ilay3a HeoOXoanma, €Clii yCTPOWMCTBO HE YCIEBaeT
OTBeYaTh Ha 3aIPOCHL.

- Tlopsanoxk 2 6aiit — 1-0 - crapmmit Miagmmii (crannapt) wim 0-1 - Miaammi crapmi.

- Tlopsanok 4 6aldT — mOpAAOK OalT I THIOB NaHHBIX int u float: 1-0 3-2 - cranmapt; 0-1 2-3 - oT MiaamIero k crapmemy; 3-2
1-0 - ot crapuiero k muagmemy; 2-3 0-1.

- KommuectBo 4 OaiitT — 3HaueHMe MO 'KOIMYECTBO' B KOMaHAaX I 4-X 0alTOBBIX pericTpoB (TUIEI gaHHBIX int U float): *2
- KOJIMYECTBO YMHOXKEHO Ha JiBa (3ampoc 10 int - kommyectBo 20 - otBeT 40 Oaiit); *1 - peansHoe KommuecTBO (3ampoc 10 int
- kosuaecTBo 10 - oTBeT 40 Gaiit).

- Jlor-¢aiin — CoxpaHsTh 00OMeH HHpOpMAaIHeil B Jor-gaiine.

-+ pasmep (kb) — MakcumanbHblil pazmep Jor-daiina B kunobaiiTax (koraa Jor-¢aia JOCTHTHET 3TOTO pa3Mepa CTapbie
3anucu OyIyT aBTOMATHUECKH YIAJICHBI).

- * JaHHBIC — yIpaBJICHHUE 3AIMCHIO B (haif 3a1IpOCOB U OTBETOB.
Hanee HeoOxoauMmo B «Modbus xireHT» 100aBUTh JOUepHHE KOMIOHEHTHI «UTeHHe perucTpoB) (CMOTPHUTE MyHKT 3.7.3).

3.7.8 KomnonenT «UTeHune perucTpoB»

KoMITOHEHT, COBMECTHO ¢ KoMmoHeHTOM «Modbus peructp», OnuchiBaeT MapaMerpsl YTEHHs TPYINIBI peructpoB. Ha ocHOBe 3THX
napametpoB 10 dopmupyeT KOMaHIy YTEHHS PETUCTPOB 3aAaHHOTO THIA. «UTeHHe PerncTpoB» Ho0OaBisgeTcss B KOMIOHEHT «Modbus
KJIMEeHT» (CMOTpHUTe MyHKT 3.7.7). JInsl peAaKTUPOBaHUs JOCTYIIHBI CIISAYIOIINE TapaMeTPhI:

- OnucaHue — IPOU3BOJILHOE OIHMCAHUE.
- Tun — Tuns! gaHHBIX peructpos: * bit - 1 BUT; « short - 2 GaiiTa - nenoe; * ushort - 2 Gaiita - nenoe 6e3 3Haka; * int - 4 Gaiita
- 1enoe; © uint - 4 GaiiTa - neaoe 0e3 3Haka; * float - 4 Gaiita - ¢ MIaBarOLIEH TOYKOM.

- Oysxuust — Koj GyHKINY YTEHUS] PETHCTPOB.

- Anpec cnosa (tonmpko mus Tuna manHbix 1| BUT) — aapec mepBoro aByx0alTOBOrO perucrpa, KOTOPbIA coaepkuT 16
3HaueHuit perucTpoB ¢aros. Ecnm mapameTp ykasaH, TO 4TEHHE PErHCTPOB (DIaroB BBIMONHSIETCS CIIOBAaMHU (CTaHAapTHAs
¢dbyrkaun 3,4), a anpeca peructpos B komnoHente «Modbus peructp» (cMoTpute myHKT 3.7.9) — 370 HOMEp OUTa B CIIOBaX.
Ecnu HE yka3aH, TO 4TeHHE PErMCTPOB BBINOIHsETCS OuTamu (cTaHgapTHbie GyHKuuu 1,2).

OOBIYHO YCTPOICTBO-CEpBEp MPEIOCTABISET CTAaHAAPTHBIC KObI QYHKIMH YTeHHs (CMOTpUTE MyHKT 3.7.1).
Manee HeoOxoauMO B «UTeHHE PErucTpoB» 100aBUTh HouepHHe KoMITOHEHThI «Modbus peructp» (cMoTpute myHKT 3.7.9).

3.79 Komnonent «Modbus peructp»

Kowmnonent onuceiBaer Modbus peructp. «Modbus peructp» no6aBnsiercsi B KOMIOHEHT «UTeHHE periucTpoB)» (CMOTPHUTE IYHKT
3.7.8). [lns penakTHpOBaHUs JOCTYIHBI CIEAYIOLINE TapaMeTphl:
- OrmmcaHne — NPOM3BOJIBLHOE ONHCAHHUE.

- Agxpec — azgpec perucrtpa.
- Curnan — uneHTH(UKATOp CUTHANA.
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- @unpTp — GUIBTP HE3HAUNTEIBHBIX U3MEHEHUH 3HaUeHHs (MaKCUMaJIbHOE a0COMIOTHOE OTKJIOHEHNE 3HAYCHUS).

- 3HaK — MO3BOJIIECT ONPEACIINTD HAJIMYUE 3HAKA IJIS1 KQKAOT0 PpErucrTpa: 1o yMOoJI4aH!ulo — 3HaK POAUTEIIBCKOTO KOMIIOHEHTA,
Jla — CO 3HaKOM (HOJIO)KI/ITCHI)HI)IC 1 OTPpULATCJILHBIC 3Ha‘IeHI/I$I); HeT — 0€33HaKOBBIi (TOHBKO TTIOJIOKUTCIIBHBIC 3Ha‘leHI/I$I).

3.710 Kommnonent «Teneynpasaenne Modbus»

Komnonent onwmceiBaer Modbus peructp mns 3amucH B ycTpolcTBo. IIpuMeHseTcss Il BBIIAYM KOMaHJ TelleyIpaBIICHHS.
«Teneynpasneane Modbus» moGasnsercss B kommoHeHT «Modbus kmmenT» (cMoTpuTe IMyHKT 3.7.7). [ pemakTHpOBaHHS IOCTYITHBI
CIEAYIOIIUE TapaMeTphL:

- Omnucanyue — NpoU3BOILHOE ONUCAHUE.

- Cursan — MACHTU(QUKATOP CUTHAJIA TEJICYIPABICHHS.
- Agzpec — aapec perucrpa.

- Tun — Tuns! naHHBIX peructpos: * bit - 1 BUT; ¢ short - 2 6aiita - nenoe; * ushort - 2 Gaiira - nenoe 6e3 3Haka; * int - 4 Oaiira
- 1ieItoe; © uint - 4 GaiiTa - neaoe 0e3 3Haka; * float - 4 GaiiTa - ¢ MmIaBaroIEH TOUYKOM.

- Oynaxnus — Ko pyHKINHY 3anHCH perucrpa.
- TeneynpaBieHne — yclIOBHE 3allUCH PETHCTPa:
- *HeT — 3alKCh 3HAYCHHUS CUTHANIA B PETUCTP HE 3aBUCUMO OT 3HAUEHHs CUrHaja (mapob, cOpoc peructpa Beioopa U T.1.);

- * BKJIIOYHTD — 3alUCh 3HAUYCHUS CUTHANIA B pETUCTp, Korna 3HadeHune curnana HE paBHo 0 (s mepenauu TeneynpaBieHUst
BKIJI);

-« OTKIIOYNTH — 3aIMCh 3HAYCHUS CHTHAJAa B PETHCTpP, KOTAa 3HadeHWe curHana paBHo 0 (U1 mepemadu TeleynpaBIeHUS
OTKID).

- Ilaysa (Mc) — may3a mepen 3alHChI0 PErUcTpa B MIJUTUCEKYHIaX.

- 3HaueHHe — 3HaUCHHE, KOTOpOe OyzeT 3amucaHo B peructp. Eciu He ykazaHo, To OyzeT 3amucaHo 3HaueHHe CUTHaJIA.

OOBIYHO YCTPOUCTBO-CEPBEP MPEIOCTABIACT CTAaHAAPTHBIE KOIBI (DYHKIHHA 3aIiCH (CMOTpUTE TYHKT 3.7.1).

Ecnmu i TeneynpaBiieHHs HEOOXOOUMO 3aIMCaTh HECKOJIBKO PErucTpoB (IIapoib, cOpoc, BHIOOP HCIOJIHEHHE, pPa3Hble PErUCTPBI
BKJIIOYEHHS/OTKIIIOUYEHHS), TO HEOOXOMMO HCIIOJIb30BaTh HECKOJIBKO KOMIIOHEHTOB «3amuchk perucrpa Modbus» ¢ 0MHAKOBBIM CHTHAIOM
TeJyieynpaBieHus. Peructpel OyayT 3alHcaHbl B yKa3aHHOM MOPSIIKE.

3.711 KommnoHeHT «3anuch perucTpoB»

KOMITOHEHT, cOBMECTHO ¢ KOMIOHeHTOM «Modbus peructp 3amucu», ONMUCHIBACT IapaMeTpPhl 3aMCH HECKOJIBKUX PETUCTPOB OIXHOM
koMmannoil. Ha ocHoBe 3TuX mapamerpos I1O gopMupyer KoMaHay 3alMCH PETHCTPOB 3aJaHHOTO THUMA. «3alUCh PETHCTPOBY» 100aBIsAeTCS B
koMmroHeHT «Modbus ximeHT» (cMoTpute MyHKT 3.7.7). A penakTHpOBaHHS JOCTYIIHBI CICIYIOUIHE ITapaMETPHI:

- OmmcaHue — NPOU3BOJIBLHOE ONHCAHUE.

- Tlepuon mepenauu — MEpHOL MepeIady B CEKyHIaX.
- Cnopaaunueckas repe/iaua — Mo3BOJISIET BKIIFOYATH/OTKIFOYATh CIOPaJHIECKYO Mepeayy.

- Tun — Tuns! naHHBIX perucTpoB: * bit - 1 BUT; ¢ short - 2 Oaiita - nienoe; * ushort - 2 Gaiira - nenoe 6e3 3HakKa; ¢ int - 4 Gaiira
- 1eltoe; * uint - 4 Gaiira - nenoe 6e3 3Haka; * float - 4 GaiiTa - ¢ mIaBaroUIEN TOYKOM.

- Oynxuust — Koj GyHKINY 3aIMCH PETUCTPOB.
- Azpec mepBoro — aipec MepBoro PerucTpa.
Hanee HE0OX0AUMO B «3alHCh PETUCTPOBY» JOOABUTH JOYEPHUE KOMIOHEHTHI «PerucTp 3amucm» (CMOTpUTE MyHKT 3.7.12).

3.712 Kommnonent «Modbus peructp 3anucu»

KommonenT omuceiBaer Modbus peructp. «Modbus peructp 3amucu» 100aBiseTcss B KOMIIOHEHT «3alich PETHCTPOBY (CMOTpPUTE
myHKT 3.7.11). JIns pegakTHpOBaHUs JOCTYITHBI CIICAYIOIINE TapaMeTphL:
- OrmmcaHue — NPOM3BOJIBLHOE ONHCAHHUE.

- Curnan — uieHTuduKaTop cursana.

3.713 KommnoneHnt «TY Moayib»

KommonenT onwmceiBaer Modbus Moxynme amuckperHoro BeiBoma M-7045. Oynkums yrenus 1, ynkuusa 3amucu 2. «TY mMomymb»
nobasinsieTcs: B KOMIOHEHT «Modbus kimmreHT» (eMoTpuTe myHKT 3.7.7). i perakTHpoBaHUs JOCTYITHBI CIICAYIOIIIE TapaMeTpPhL:
- OrmmcaHue — MPOU3BOJIBHOE OMMUCAHUE.
- Curnan — uieHTH(UKATOp CUTHANA.

Hanee HeoOxoamMo B «TY Moxynb» 106aBUTH JouepHHe KoMroHeHTH! «Pernctp TY» (cmoTpute myHKT 3.9.6).

3.8 YrteHnue naHHbIX mpudopa Lxx

Kommonent «[Ipubop LLxx» — nmpemHa3HavyeH Uil YTEHUs TAaHHBIX OMTOBOTO mpubopa Tuma Lxx (L0211, L7211, 19611, 1112011,
11100, 1101, 1102, 11102.01, 1172, 11196, 11]120) ¢ mpoTokonoM oOMeHa HH(pOpMaNKeld B CHMBOJbHOM BHae. Ecau mpubop tuma IIxx
nojaaepxuBaer npotokon Modbus, ncronb3yiite komnoHeHT «Modbus kimueHT» (cMoTpute myHKT 3.7.7). «IIpubop II[xx» — aKkTHBHBIH
npoTokoJ (otnpasiseT 3anpockl). Kommonent «[Ipubop Lxx» nobasnsercss B koMnoHeHT «[lopT» i paboTaeT COBMECTHO C KOMIIOHEHTOM
KaHaJIOM (CMOTpUTE IMyHKT 3.4). 14 peaakTupoBaHus JOCTYIHbI CIEAYIOIINE TapaMeTphl:

- Onucanue — NPOU3BOJIBHOE ONUCAHUE.

- Cursain uCIIpaBHOCTH — UICHTH()UKATOP CHT'HANA HCTIPABHOCTH.
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- Anpec ycTpoiicTsa.

- Taiimayt oTtBera (Mc) — JlonmoMHUTENBHBIN TaiiMayT OXKWAAHUS OTBETa B MUJUIMCEKyHAax. Ha ocHOBe ckopocTu KaHaia u
pa3Mepa 3anpoca aBTOMaTUUYECKHU PaCCUMTHIBAETCA OCHOBHOM TaliMayT OTBETa, HO YCTPONCTBO MOKET HE yCIIETh OTBETUTH. B
3TOM Clly4yae JONOJHUTEIBHO YKaXXuTe TaliMayT oTBeTa. [lomHblil TaliMayT OTBETa - CyMMa OCHOBHOI'O M JOIOJIHUTEIBHOIO
TaliMayToB. ECili CKOpOCTb KaHasa HE yKa3aHa, TO MCIIOJIb3YETCs TaliMayT M0 YMOJIYaHHUIO.

- Curnan — nieHTH(UKaTOp CUTHANIA.

- OunsTp — QUIBTP HE3HAYUTEIHHBIX M3MEHEHUH 3HaUeHHs (MaKCHMAalIbHOE a0COIOTHOE OTKIOHEHHE MPUHSATOTO 3HAYCHUS
OT IPUHATOTO paHee).

- B mor — ynpasnenue 3anuceio B jor-daiin 3ampocos u otBeToB (HeT/ASCII/HEX).

3.9 HacTtpoiika o6Mena 1anHbIMu ¢ Moayasimu LinPAC
3.9.1 Komnonent «LinPAC mmHa»

KommnoHeHT ommchiBaeT mapaMeTpsl ompoca Mmonynei cepum [-8000 (mapamnensHas mmHa) B cinotax LinPAC-8X81. KomnoneHnt
«LinPAC mmnay nobasisercs B koMnoHeHT «IIpuem». 1 pefakTHpOoBaHHs JOCTYIIHBI CISAYIONIHE TapaMeTphl:
- OnucaHue — IPOU3BOIBHOE OMHCAHUE.

- Curnan UCOPAaBHOCTH — I/IL[GHTI/Iq)I/IKaTOp CHUIr'Hajla UCIIPABHOCTH.

- Tlay3a ompoca (Mmc) — [lay3a B mukie ompoca MOIyJeld B MIJUTMCEKYHAaX. YeM MeHBIIE May3a Ompoca, TeM MEHBIIE UK
orpoca, HO OOJIbIIIC HAarpy3ka Ha cucteMy. TouHocTH 1 MWDIHCEKyHAa aoctaTouHo. Ecmm Tpebyercs 500 MKc, TO BBOAMM
3Hauenue 0.5.

- Jlor-¢aiin — CoxpaHsTh 00OMeH HHpOpMaIHei B Jor-gaiine.

-+ pa3mep (kb) — MakcumanbHbIil pasmep sor-gaiina B Kuiobaitax (korma Jor-¢aiiia JOCTHTHET 3TOro pa3Mepa
CTapble 3aIUCH OyyT aBTOMATHUCCKH YIAICHBI).

Hanee neodxoanmo B «LinPAC mmHa» 1006aBUTH foYepHUE KOMIIOHEHTHI Moxyn cepun [-8000.

3.9.2 Komnonent «LinPAC nopt»

Monaymu cepun [-87000 (mocnenoBarensHas mmHa) B cnotax LinPAC-8X81 (coml) minm kop3uHaX pacmiMpeHHs, MOJKIIOYEHHBIX K
MOCJIEI0BATENBHBIM TIOPTaM.

KomnoHeHT onmchIBaeT mapameTpsl onpoca Moayiel cepun [-87000 (mocnenoBarensHas muHa) B ciorax LinPAC-8X81 (coml) wim
KOp3WHAX PACIIMPEHHs, MOAKIIOYEHHBIX K mocienoBaresnbHbM mopram. Komnonent «LinPAC nopt» nobapisiercs B komroHeHT «I[Ipuem».
JIn11 penakTUpoBaHUs JOCTYIHBI CIEAYIOIUE TapaMeTphL:

- Onucanue — IPOU3BOJIBHOE ONMCAHUE.

- Curnan HUCIIPAaBHOCTH — I/IHGHTI/I(l)I/IKaTOp CUI'Hajla UCIIPAaBHOCTH.

- Tlay3a ompoca (mc) — [lay3a B nukie omnpoca MOAyJeH B MIJUTMCEKYHAaX. UeM MeHbIIe Tay3a onpoca, TeM MEHbBIIE UK
OTIpOca | BHIIIE TOYHOCTh METKH BPEMEHHU CHTHaja, HO OoJblie Harpy3ka Ha cuctemy. Ecimu Tpebyercs 500 Mkc, To BBOIUM
3HageHue 0.5.

- Howmep mopta — dAns LinPAC com1 — 3To B cOOCTBEHHBIX CIIOTAX.
- Cxopocts (601/c) — CKOpoCTh 0OMEHA TaHHBIMH.

- Jannbie — KonuuecTBO OMTOB JaHHBIX.

- Ilapurer — KOHTPOJIb YETHOCTH

- Cron 6ur — KomuuecTBo cToI OUT.

- Jlor-¢aiin — Coxpanste 00OMeH nHpOpMaIuei B Jor-gaiine.

-+ pa3mep (kb) — MakcumanpHbIi pazmep Jor-gaiina B KuinoOaiTax (Korzaa Jor-¢aiia TOCTUTHET 3TOrO pa3Mepa
CTaphble 3aIich OyAyT aBTOMATHYECKH yIAJICHBI).

- * JaHHBIC — YIPaBJICHUE 3aIHCHIO B (ailll 3alIPOCOB M OTBETOB.
Hanee neodxoanmo B «LinPAC mopt» 1o6aBuTh 1oYepHIEe KOMIIOHEHTH MOy cepuu [-87000.

3.9.3 Komnonent «TC Moayas»

KommoneHT ommchiBaeT mapaMeTpbl MOAyNs AWCKpeTHoro BBoma cepun [-8000 (mapamtensHas mmHA) win cepud  [-87000
(mocenoBatenbHbIA TopT). Kommonent «TC moxyns» nobasnsiercs B kommoHeHT «LinPAC munay (cMotpute myHKT 3.9.1), B KOMIIOHEHT
«LinPAC mopt» (cMoTpute myHKT 3.9.2) winn B komnoneHT «Ilopt» (cMotpute myHKT 3.4.1). s peJakTHPOBaHUS JOCTYIIHBI CIEAYIOLINE
napameTpsl:

- OnmcaHue — IPON3BOJIBLHOE ONHCAHUE.

- CurHai UCIIpaBHOCTH — UICHTH()UKATOP CHTHANA HCTIPABHOCTH.

- Tun momyns — xommaectso peructpoB 8 CH D/I; 16 CH D/I; 32 CH D/I.

- Crot-anpec — Homep cnota. B LinPAC-8X81 ciotsl Hymepyrotest ¢ 2 1o 8.

- Tlompaeka Bpemenu (mc) — IlompaBka 1t GOpMHpPOBaHHS METKH BpeMeHH curHana. Hampumep, 70 MC — ammapaTHBIH
¢ueTp Apebesra KOHTaKTOB B MiutMcekyHaax (Response time Low Pass Filter).

[Mapamerpst Tonsko mrst cepuu [-87000 (mpotoxorr DCON):

- Taiimayt oTBeTa (Mc) — TaliMayT OXKHMJIaHUSA OTBETAa B MIJIIUCEKYHAX.
- Konrpomnsnas cymma — [Iprem nadopmarmn u mepesada KOMaH[ ¢ KOHTPOJIBHOW CyMMOit uitn 6e3 Heé.

Ecmm He TpeOyeTcst M1 KaX/J0ro CHrHalIa CIIEIMaIbHOE 3HAUeHHe QHIbTpa Apedesra, TO peKOMEHIYeTCs HCIOJIb30BaTh alNapaTHbIi
¢GmIBTp Apedesra, KOTOPHIA YCTaHABINBACTCS IIEPEMBIUKOI Ha MOIYIIE.
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Hanee Heobxoaumo B «TC Monynb» 106aBUTh fodepHue koMnoHeHTH! «Peructp TCy» (cmotpute myHKT 3.9.4).

3.94 Komnonent «Pernctp TC»

KoMmnoHeHT omuchIBaeT IapaMeTphl YTCHHSI pEeTHCTpa MOAYJs JHcKpeTHoro BBoaa. Kommonent «Permctp TC» moGasmstercs B
koMnoHeHT «TC Moxyns» (cMoTpuTe yHKT 3.9.3). st peakTHpOBaHUs JOCTYIIHBI CISAYIONINE ITapaMeTphL:
- Onucanue — NpoU3BOIBHOE ONUCAHUE;

- Azpec — ajpec perucrpa B MOAyJIe;

- Tun — Tun peructpa (CMOTPUTE HIDKE);

- Curnan — neHTH(UKATOp CUTHANA;

- Jpebesr (Mc) — punpTp Apede3ra KOHTAKTOB B MHJUTUCEKYHIAX;

- TaiimayT nepexirodeHHs — TaiiMayT MEPEKIIOYEHHs IS JBYXMNO3HILMOHHOTO CHTHajda B CeKyHIaX. I103BOJSET CKpBITH
npoMexyTouHoe nosiokeHne KA Bo Bpems mepexmodenus. OTcyer TaitmMayTra HaunHaercs, korga HP u H3 pasusl 0. Ecnu
TaliMayT HCTeYeT paHbIIe, YeM 3aBepIINTCS IePEKIIOYeHHe, TO OyIeT YCTaHOBJIEHO HEONPENEICHHOE COCTOSHHE
JBYXIIO3UIIMOHHOTO curHana. Ecnu nmapamerp He ykasza wian 0, TO HepeKIIOYeHHe He KOHTPOIUPYETCS.

Tun peructpa (B 1epeBe KOHPHUTYypaTopa MOXKHO BBHIOpaTh KiIaBuIIaMu 1, 2, 3):
- OIHOTIO3UIIMOHHBIIA;

- HopmansHoPa3zomknyThIit (HP) nByXmo3uunoHHorO;
- Hopwmamsro3amkuyTsii (H3) AByXIO3HIMOHHOTO.

IMapa HP n H3 nByXmo3unmoHHOTO - mapa perHcTpoB I OJHOTO naeHTHdukaropa curHana. [Tapa HP n H3 nByxmosummonHOTO
CHTHaJa MOXeT OBITH cCOOpaHa U3 PEerucTpoB, CICAYIOINX B JFOOOM MOPSIKE, a TAKXKE PACIIOIOKEHHBIX B PA3HBIX MOIYIISIX.

3.9.5 Komnonent «TY monynb»

KoMmnoHeHT omuchiBaeT mapaMeTpbl MOAyns IucKkpeTHoro BbBopa [-8000 (mapayutenbHas mmHa) wim  cepun  1-87000
(mocnenoBatenbHblil opT). Kommonent «TY monyme» mobasnsercs «LinPAC mmHa» (cMotpure myHKT 3.9.1), B kommnoneHT «LinPAC
mopt» (cmotpure myHKT 3.9.2) mimm B kommoHeHT «[lopt» (cmorpure myHkT 3.4.1). Jnsd penakTupoBaHUS OOCTYIHBI CIEAYIOIINE
rapaMeTpehl:

- OmmcaHue — NPOU3BOJIBHOE ONUCAHUE.

- Curnai UCHpaBHOCTH — HACHTU(HHUKATOP CUTHAJIA UCIIPABHOCTH.

- Tun moxynst — konmuuectBo peructpoB 8 CH D/O; 16 CH D/O (1-87057W); 32 CH D/O (I-87041W).

- Crot-anpec — Homep cnora. B LinPAC-8X81 crnotsl Hymepyrorest ¢ 2 o 8. B xop3unax pacmmpeHus - aapec KOp3UHBI
toc Homep cinota (1 1o 8).

[apametpsl Tompko amst cepun 1-87000 (mpotokon DCON):
- TaiimayT oTBeTa (MC) — TaliMayT OKHJaHWs OTBETa B MIJUIUCEKYHAX.

- Kontponbnas cymma — [Ipuem nadopmannu u nepegada KOMaH ¢ KOHTPOIBHOM cyMMOit uin 6e3 He€.
Hanee nHeodxoaumo B «TY mMoayney 100aBUTH gouepHUe KOMIIOHEHTH «Peructp TY» (cMotpure myHKT 3.9.6).

3.9.6 Komnonent «Peructp TY»

KoMmoHeHT onuchiBaeT mnapaMeTpbl 3aluCd M 4YTEHUS perucTpa MoAyns AuckpeTHoro BbiBoga. KommnonenT «Peructp TY»
nobasisiercst B KoMoHeHT «TY Moaynby (cMoTpuTe MyHKTH 3.9.5 1 3.7.13). [Ins peaakTHpoBaHUs AOCTYITHBI CICAYIOLIHNE TapaMeTphl:
- Onmcanue — IPOU3BOJIILHOE ONHCAHNE;

- Anzpec — ajpec perucrpa B MOAyJIe;

- Tun — Tum peructpa (CMOTPUTE HIDKE);

- Curnan koManzsl — VneHTH(HUKATOp CHUTHAA KOMAH/pI, JUTS TIepejayd ynpaBieHus (3amich 3HAYCHHUS B PETUCTP MOIYJIS
TV);

- Curnan cocrosiHus — VneHTudukaTtop cHrHajma COCTOSHHMS, JUIL NpHEMa COCTOSIHUS YIpaBieHHs (UTCHHE 3HAuYeHHS U3
peructpa moayins TY).

- TI'pymma o6mero - I'pymma o0mero o0beIUHIET PETHCTPHI, OMUH U3 KOTOPBIX JOJDKEH MMeTh THI «OOmuil» U ynpaBisaTh
3aMbIKkaHueM oOrueit nenu. Eciu rpynmna 0 ninu He yka3zaHa, TO yIpaBJeHHe 3aMbIKaHUEM O0LIeH LEeNnbIo OTCYTCTBYET.

- Taiimayr t1 (cex) — Taiimayr 3aBepmienuss ummynasca (s TY). Orcuer TaliMayTa HauMHaeTCs IOCIE MEPEKIIOUEHHS
peructpa u3 0 B 1. 3Hauenue peructpa Oyner copomeno B 0, koraa ucreder taiimayTt. Eciu mapamerp He ykaszan unu 0, To
MEePEKITI0UYEHNE He KOHTPOINPYETCS.

- Taitmayr t2 (cex) — Talimayr mpomomxenus mmmyinbca (st BP). Orcuer TalimMayra HaumHaeTCsl TMOCIE MEPEKIIOYCHUS
peructpa u3 1 B 0. 3HaueHue peructpa Oyner yaep>kuBathes B 1, oka He ucTeueT TaiimayT. Eciiu mapamerp He ykas3aH uin
0, To mepeKITIoYeHIe He KOHTPOIUPYETCS.

Twum peructpa (B AepeBe KOHPHUTypaTopa MOKHO BRIOpaTh KiIaBumamu 1, 2, 3, 4, 5):
- OJIHOITO3UIIMOHHBIN;

- BKJIIOYHTH JBYXIO3UIIMOHHOTO;
- BBIKJIIOYHTH JBYXIO3UIIUOHHOTO;
- BBIOOp MHAWBHIYaJIbHBIN,

- BBIOOp OOIIHIA.
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Peructpsl ¢ THIAaMEH «BKIIIOYHTE JBYXITO3UIHOHHOT0», «OTKIIOYATE ABYXIO3HIMOHHOTO» U «BBIOOp MHIUBHIYATEHBIN 00BEIHHICT
OJIMH WJICHTU(UKATOP CUTHAIA KoMaHIbL. [lapamerp «['pymma oOmero» oObeAWHIET BCE PETHCTPHI ¢ 3TOM rpynmoil. Peructper «Beibop
WHIUBUYaTbHBIN» 1 «BbIOOp 00LIHI» JOHKHBI HAXOJUTHCS B APYTUX MOAYJISIX IO COOOPaXECHUSIM HAJIKHOM 3aIUThl OT BBIIAYH JIOXKHBIX
koMmauza (TY).

3.9.7 Komnounent «TH moayb»

KommoneHT omnmceiBaeT mapameTpbl MOXyJs aHaimoroBoro BBoxa cepuu [-8000 (mapamnensHas mmHa) win cepun [-87000
(nocnenoBarensHblil opT). Kommonent «TU monmyne» mobaBisercss B kommoHeHT «LinPAC mopt» (cmotpure myHKT 3.9.2) wim B
KoMIoHEHT «IlopT» (cMoTpuTe mMyHKT 3.4.1). {1 penakTupoBaHus JOCTYITHBI CIECAYIOLINE TapaMeTphL:

- OmmcaHue — NPOU3BOJIBLHOE ONHCAHUE.

- Cursan UCIpaBHOCTH — UICHTU(UKATOP CHT'HATA UCTIPABHOCTH.
- BxonHoi# muamna3zoH — KoJ BXOJHOTO auamnazona usmepenus (0x07 : +4mA..+20mA ans moxyns 1-87017RC).
- Cnot-anpec — Homep ciota. B LinPAC-8X81 cnotsl Hymepyrotces ¢ 2 g0 8.

[Mapametps! Tonbko amst cepuu 1-87000 (mpotoxon DCON):
- TaiitmayT oTBeTa (MC) — TaliMayT O’KHJaHWS OTBETa B MIJUIMCEKYHIAX.

- Kontponsnas cymma — [Ipuem nadopmanuu 1 nepegaya KOMaHz ¢ KOHTPOJIBHOM cyMMO uin 6e3 Heé.
Hanee neobxoaumo B «TU Moxynb» 106aButh gouepaue komnoHeHTsl «Peructp THU» (cmoTtpute myHKT 3.9.8).

3.9.8 Komnounent «Peructp TH»

KommoHeHT ommchiBaeT mapaMeTphl YTEHHS PETHCTpa MOAYNIA aHanoroBoro BBoma. KommoneHt «Permetp TU» mobaisercs B
komroHeHT «TU moxyns» (cMoTpute myHKT 3.9.3). [Ins penakTHpOBaHUs JOCTYIIHBI CIEIYIONINE TTapaMeTphL:
- OnmucaHue — IPOU3BOJILHOE ONHCAHUE;

- Agzpec — azpec perucrpa B MOAyJe;
- Curnan — neHTU(UKATOp CUTHANA;

- @OuibTp — QUIBTP HE3HAYUTEIHLHBIX U3MCHECHHI 3HAUCHHS (MaKCHMalbHOE a0COFOTHOE OTKIIOHECHHE MPUHITOTO 3HAYCHUS
OT MPUHATOTO paHee).

3.10 Hacrpoiika o6mena nanabivu ¢ 116806
3.10.1 Komnounent «I1116806»

KommoHeHT ommchIBaeT mapaMeTphl ONMpoca MHOTO(QYHKIMOHANBHBIX H3MEPUTEIBHBIX LHUPPOBBIX mpeobpasosateneir [1116806-03
(mpotokon oomeHa maHHbIME cTaHmapTa [OCT P MOK-870-5-1-95 ¢opmara FT3). Komnonent «I1116806» mobaBisercs B KOMIIOHEHT
«Ilopt» (cMoTpuTe MyHKT 3.4.1). 171 penakTupoBaHus TOCTYIHBI CICAYIOMINE TapaMeTPhL:

- OnmcaHue — IPON3BOIBHOE ONHCAHUE.

- Curaai uCTIpaBHOCTH — HICHTH()UKATOP CHTHANIA HCTIPAaBHOCTH.

- Agxpec ycTpoiicTsa.

- Taiimayt orBera (Mc) — JlonmonHUTeNnbHBIN TaiiMayT OXpAaHUsS OTBeTa B MUWJIIMCEKyHAax. Ha ocHOBe ckopocTu kaHala U
pa3Mepa 3arpoca aBTOMaTHYECKH PaCCUUTHIBAETCS OCHOBHOM TaifMayT OTBETa, HO YCTPOUCTBO MOXKET HE YCIEeTh OTBETUTH. B
9TOM ciIydae JOIOJIHHUTEIbHO YKaXKuTe TaiiMayT otBera. [lomHbIi TaiiMayT oTBeTa — CyMMa OCHOBHOTO M JOHOJHHUTEIHHOTO
TaiimayToB. Eciu ckopocTh kaHaa He yKa3aHa, TO UCIOJIb3yeTcs TaiiMayT O YMOJYaHHUIO.

- B mor-¢aiin — ynpasneHue 3anuckio B J0r-(haiii oOMeHa ¢ yCTpOHCTBOM.

Hanee neoOxomumo B «I1L16806» moGaBuTh mouepHue kommoHeHTH «Permctp TC» (cmotpure myHKT 3.10.2), «Perumctp TY»
(emotpure myHKT 3.10.3) u «Peructp TU» (cmotpure myHKT 3.10.4).

Hexoropsie Bepcun mpeoOpazopateneid [1116806-03 mMoryT He MO3BOJIATH B OJHOM 3ampoce BO3BpallaTh Bce TpeOyeMble HaHHBIE.
[TosTOMYy BO3MOXXKHO J00ABJATH C OJHUM aJPECOM YCTPOMCTBA HECKONBKO KOMIOHEHTOB «I1L[6806%», KaXablil U3 KOTOPHIX OMPOCUT YacTh
naHHBIX. OCOOCHHOCTH HACTPOWKH KOHKPETHOTO YCTPOHCTBA ONPEEIIOTCS SKCIIePUMEHTAIBHO.

3.10.2 Kommnounent «Peructp TC»

KoMmnoneHT onmchiBaeT mapaMeTpsl uteHus quckperHoro peructpa [11[6806. Komnonent «Peructp TC» nobasnsiercsi B KOMIOHEHT
«I1116806» (cmoTpuTe myHKT 3.10.1). [lns penakTupoBaHus AOCTYIHBI CIeIyIOLINEe TapaMeTphl:
- OnmcaHue — MPON3BOJILHOE ONHCAHUE;

- Anpec — aapec perucrpa B mpeoGpa3soBarterne.
Omnucanye oCTalbHBIX MapaMeTpoB aHanornyno perucrpam «TC moaymsi» LinPAC (cmotpute B myHKTe 3.9.4).

3.10.3 Kommnonent «Peructp TY»

KoMnoHeHT omuchIBaeT mapaMeTpsl 3alMCcH M uTeHus: quckperHoro perucrpa [1116806. Komnonent «Peructp TY» mobapisiercs B
xoMmoHeHT «[1L16806» (cmotpute myHKT 3.10.1). Onmcanne mapameTpoB aHanorudHo peructpam TY moxynst LinPAC (cMoTpuTe B MyHKTE
3.9.6).
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3.104 Kommnonent «Peructp TH»

KomnoHeHT ommceiBaeT nmapaMeTps! ureHus aHanorosoro perucrpa I1116806. Kommonent «Peructp TU» nobaBisieTcst B KOMIIOHEHT
«[1L16806» (cmotpute myHKT 3.10.1). {1 penakTupoBaHus AOCTYIHBI CIEAYIOIINE TapaMeTpPhl:
- Onucazue — NpoU3BOILHOE ONUCAHUE;

- Tun TU — Tun amanoroBoro peructpa mpeodpasosatens (la, Ua m T.1.), Ui ompeneneHHs IOIIEPKUBAEMBIX THIIOB
pErUCcTpOB HEOOXOAUMO 00OPATUTHCA K TOKYMEHTALUH ITpeoOpa3oBarTens;

- Curnan — neHTH(UKATOp CUTHANA;

- OunsTp — QUIBTP HE3HAYUTEIHHBIX M3MEHEHUH 3HaUeHHs (MaKCHMAaIbHOE a0COIOTHOE OTKIOHCHHE MPUHSATOTO 3HAYCHUS
OT IPUHATOTO paHee).

3.11 Hacrpoiika o0MeHa JaHHBIMH CO CYeTYUKOM MepKypHuii
3.11.1 KomnoneHT «Cueruynk Mepkypuii»

KommoHeHT omuchBaeT mapaMeTpsl OIpoca CUETYMKa 3JIeKTpudeckod sHepruum Mepkypuii (230, 231, 232, 233). KommoHeHT
«Cuetuuk Mepkypuit» noGasnsercs B koMnoHeHT «llopt» (cmorpure myHkT 3.4.1). [lnd pemakTUpOBaHUS OOCTYHHBI CIEIYIOIINE
napaMeTpsbl:

- OnucaHue — IPOU3BOIBHOE OMHCAHUE.

- Curaai UCIIpaBHOCTH — UICHTH()UKATOP CHUT'HAJIA HCTIPAaBHOCTH.

- Anpec ycTpoiicTsa.

- Taiimayr oTBera (MC) — HOIOJHUTEIBHBIA TaliMayT OKHMAAaHUS OTBETa B MMJUIMCEKyHIaX. Ha ocHoBe ckopocTH kaHana u
pa3Mepa 3arnpoca aBTOMaTHUYECKU PACCUUTHIBAETCS OCHOBHOM TaliMayT OTBETa, HO YCTPOMCTBO MOXET HE yCIIETh OTBETUTh. B
3TOM ciIy4ae JOIOIHHUTEIBHO YKaXHTe TaiiMayT oTBeTa. IlonHbIA TaiiMayT OTBETa — CyMMa OCHOBHOTO H JOHOJHHTEIBHOTO
TaitMayToB. Eciu ckopocTh KaHana He yKa3aHa, TO HCHOJIb3yeTcsl TaiMayT 110 yMOJIYaHHIO.

- Tapons — maposs a1 OTKPHITHS KaHana cBsi3H. HeoOXxoqumo ykas3aTh ypoBeHb JocTyma W ¢opmar BBoja. [loie mapois
uMeeT pasmep 6 Oailr.

- * YpPOBEHb JOCTyNA — YPOBHH JOCTyMa: MEPBBI YPOBEHb (YTEHHE) - IUISl YTCHHUS JAHHBIX W KOPPEKIMU BPEMEHHU; BTOPOU
YPOBEHB (3aIHCh) - JUIS YTCHUS JaHHBIX M yCTAHOBKU BPEMEHHU.

-+ ¢opmar — popMaT BBOJA IMAPOJISL: CTPOKA CHMBOJIOB HJIH YHCIIO B AECATHYHOM Wi mectHannarepuaaom (HEX) Bune.

- Kon-Bo mpoduneir — MakcuMaabHOE KOJIMYECTBO Mpoduiiell (3HAYCHUI CpeIHUX MOIIHOCTEH), KOTOphle OyayT CUHMTAaHEL.
Bcero cuetunk moxet xpanuts 4080 npoduieit — 85 cyrok ms mepuona 30 MunyT (48 B CyTKH).

- CuHXpOHM3aIMs BPEeMEHU — BapHaHTHl CHHXPOHU3ALMs BPEMEHH: HeT (He CHHXPOHHM3UPOBATh); KOppeKuus (mpenenax +4
MHHYT OZMH pa3 B CYTKH UL IEPBOTO MM BTOPOTO YPOBHS JIOCTYyIa); YCTAHOBKA (TOJIHAs yCTAaHOBKA BPEMEHH — TPeOyeTcst
BTOPOH YPOBEHB JIOCTYTIA).

- e crapt/mepuo] (4ac) — mepruo] KOppeKIUH/yCTaHOBKH BPEMEHHU.

- B nor — ynpasnenue 3anuchbo B J1or-¢aiin 00MeHa ¢ yCTpOHCTBOM.

[pouenypa KOppeKIMM BPeMEHH NOIYCKaeTCsl OJWH pa3 B CYTKHM B MIpelenax 4eTblpex MUHYT. Koppekimus BpeMEeHU MpPOUCXOAUT
UTEpalMOHHO M 3aHUMAaeT CTOJBKO BPEMEHH, Ha CKOJBKO BpeMsl KoppekTupyercs. Koppekumsi BpeMeHM Ha3aj HpPOW3BOJMTCS IyTeM
TOPMOJKEHUSI BHYTPEHHUX YaCOB.

[pouenypa ycTaHOBKM BPEMEHH MOXKET BBI3BaTh HAapYIIEHHE XPOHOJIOTMH JaHHBIX B PETHCTPAaX HAKOIIEHHOHW DHEPTUH U MacCHUBax
COXpaHEHHUsI TPOQGUIIS CPETHUX MOIIHOCTEH.

3.11.2 Kommnounent «IlapameTp»

KOMITOHEHT ONMCHIBAaeT MapaMeTpbl YTCHHUs «IOIONHHUTENBHOTO IlapaMerpa» cueTdynka MepKypuil (MIHOBEHHOE 3HAuUCHHE).
Kommonent «Ilapamerp» moGapnsercss B KomrmoHeHT «Cuetynk Mepkypuit» (cmotpure myHKT 3.11.1). Inst penakTupoBaHUS TOCTYITHBI
CIIEIYIOLINE TTapaMETPBI:

- OrmmcaHne — NPOU3BOJIBHOE OMHMCAHHUE;

- Tun — Tun BcrioMoraTe bHOTo napaMerpa (MOIIHOCTB, TOK, HANIPSDKEHHE U T.J1.);
- Cursan — HIeHTU(HUKATOP CUTHAIIA;

- OuibTp — GUIBTP HE3HAYUTEIBHBIX H3MEHEHHI 3Ha4YeHHsl (MAaKCHMAalIbHOE aOCOTIOTHOE OTKIOHEHUE MPUHSATOrO 3HAYCHUSI
OT MPHUHATOTO paHee).

3.11.3 Kommnonent «IIpopuiib»

KoMmnoHneHT onuchiBaeT mnapaMerpbl 4TeHus] npoduiield (3HAYeHUH CpegHUX MoOLHOCTel) cuerynka Mepkypuil. KommoHeHT
«[Ipodune» nobasnsercs B koMnoHeHT «Cuerunk Mepkypuit» (cmoTpute myHKT 3.11.1). st pepakTHpOBaHHs JOCTYIHBI CICAYIOLIHE
TapaMeTpehL:

- Onucanue — NIPOU3BOJIBHOE ONUCAHUE;
- Kanan — Tun sueprum (A+ akTuBHas npsmas, A- akTHBHasl oOpartHasi, R+ peaktuBHas npsimasi, R- peaktuBHas obpaTHast);
- Curnan — uieHTH(UKATOp CUrHANA.

['my6una nepBoro yreHus npoduis 3axaercs napamerpom «Kom-Bo mpoduinein» komnonenra «Cueruynk Mepkypuii» (CMOTPHUTE IMTyHKT
3.11.1).
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3.11.4 KommoneHT «JHeprus»

KoMnoHeHT omuceBaeT mapaMeTpsl YTeHHs npoduiel (3HAUeHWH CpegHMX MOIHOCTeH) cuerunka Mepkypuil. Kommonent
«OHeprua» nobamnsercs B KOMIOHEHT «Cuerunk Mepkypuii» (cmotpute myHKT 3.11.1). [Ing penaktupoBaHus AOCTYIHBI CIEIYIOIINE
MapaMeTpshl:

- OnwucaHue — IPOU3BOJILHOE ONHCAHUE;

- Kanan — tun sHeprun (A+ akTuBHas npsiMasi, A- akTUBHas1 oOpaTHas, R+ peakTtuBHas npsmas, R- peaktiuBHas oOpaTHasi);

- Tapu¢ — HoMep Tapuda.

- HaxommenHast — BEIOOp pa3IMYHBIX PETHCTPOB HAKOIICHHOW HEPTHU: 3a MeCsIl (3HEPTUsl HAKOIUICHHAs 32 MECSII); 3a CYTKH
(9Heprus HaKOIUIEHHAsI 3a CYTKH — TOJIBKO 3a IpeIbIAyIIAe CYTKH); Ha Hadajao Mecsla (TToKa3aHMs Ha Hadajo Mecsla); Ha
Hayajo CyTOK (MOKa3aHHUs Ha Ha4alo CyTOK — TOJBKO Ha HAYajo TEKyIIUX U MPEABIIYIIHX CYyTOK).

- Curnan — nieHTH(UKATOp CUTHANIA.

I'myOuna nepBoro YTeHus MOKa3aHMi Ha Ha4yano MecsIia ¥ SHEPTUH 32 MeCsI] JOCTYITHA JUIsl YTeHUS (1 YUTAeTCs) 3a TOJI.

3.12 Hacrpoiika Tecta ntpq
3.12.1 Kommnonent «Tect ntpg»

KoMmoHeHT omuchBaeT mapaMeTpsl YTeHns nHQopmaruu o pabore ntp-cepBepa KOMaHAOH ntpq. sl pemaKTHPOBAaHHS JOCTYIHBI
ClIeTyI0IIUe TapaMeTphI:
- Onucanue — NpoU3BOIBHOE ONUCAHUE.
- CurHai ucIpaBHOCTH — HICHTH(UKATOP CHUTHANA HCTIPABHOCTH.
- Ilepnon — nepuon 3amycka B CEKyHaX.
- Jlor-(aiin — coxpaHATh WIH HET B JIOT-(haiiyie pe3ynbTaThl 3aIrycka KOMaH/IBI ntpq.

-+ pasmep (xkb) — mMakcumanbHBI pazmep Jor-daiina B kmiaobaiiTax (korga Jor-ailyi JOCTHTHET 3TOrO pa3Mepa CTapble
3amucy OyIyT aBTOMAaTHYECKH yajeHBbl).

Heobxomumo B «Tect ntpg» 106aBUTH HoYepHNE KOMIOHEHTHI «3HaueHue ntpg» (CMOTpHTe MyHKT 3.12.2).
3.12.2 KommnoHeHT «3Ha4eHue ntpg»

KoMmoHeHT omuckiBaeT mapaMeTpsl YT€HHs MH(QOpMAlMy W3 TaONHIBI, KOTOPYIO BO3BpallaeT KOoMaHAa ntpq. «3HadeHHe ntpg»
nobassiercst B koMroHeT «Tect ntpg» (cMotpute myHKT 3.12.1). 115 penakTupoBaHHs JOCTYITHBI CIIEAYIOIINE TapaMeTPhL:
- OmnucaHue — IPOU3BOJILHOE OIHMCAHUE.
- refid — UnenTudukatop ucrounuka BpeMeHn — cronber refid B pesynbrare BhI3oBa ntpq. Omnpenensercs B /etc/ntp.conf.
3navenue no ymomdanuto — PPS. JIpyrue noctynnsie refid mocmMotpure B Jor-gaiine.

- TNapamerp — napamerp UCTOYHHMKA BPEMEHH — CTOJIOLBI B Pe3yJIbTaTe BBI30Ba Ntpq:

* st — Stratum (ypoBeHb) 3T0 uucio ot 1 1o 16, yka3biBaroliee Ha TOUHOCTb CepBepa.
» when — Korna monyden nmocneqHuii oTBeT (B CEKyH/ax).
* poll — MuTepBan mMexay onpocamu (B CEKyHIAX).
« reach — BocbMepryHOe TpeicTaBIeHHe MacCHBa U3 8 OUT, OTPAXKAIOIIETO PE3yJIbTATHI MTOCIEAHUX BOCBMH MOMBITOK
COEJIMHEHHMS C CEPBEPOM.
* delay — KonmuecTBo CeKkyH/ ISl OIIPOCa NCTOYHHKA BPEMEHH.
* offset — OTKIOHEHHE OT JIOKATLHOTO BpEMEHH (B MIUITHCEKYHaxX ). JOIDKHO yMEHBIIATHCS.
* jitter — Iucniepcus (B MIUDTHCEKYHAAX).
3HaueHHe 3HAKOB Iepe]] UMEHaMH CEPBEPOB:
X — (haNbIIMBBII HCTOYHHUK 10 AJITOPUTMY HEPECeUCHUS;
. — UCKJTIOYEH U3 CITHCKA KaHIUIATOB U3-3a OOJIBIIOTO PAaCCTOSIHUS,
- — yAaJIeHO M3 CIIUCKa KaHANaTOB alrOPUTMOM KJIaCTEePU3aLUH;
+ — BXOJUT B KOHCYHBIIl CIIUCOK KaHIH/ATOB;
# — BBIOpAH IJIsI CHHXPOHHU3AIMHU, HO €CTh 6 JIy4IInX KaHIUIATOB;
* — BRIOpaH AJIS1 CHHXPOHH3AIIUH;
0 — BBIOpaH I CHHXPOHU3AINH, HO UcTionb3yeTcs PPS;
po0eT — CIUIIKOM OOJBIION YyPOBEHb, IIMKII MIIH sSIBHAS OIIHOKA.
- Cursan — HaeHTU(HUKATOP CUTHAIIA.

Ecmu BpeMsi CHHXpOHU3HPOBAIOCH C TOYHOCTBIO | MHIJUIMCEKYH/IA, TO 3HAUSHHMs mapaMeTpoB offset u jitter MOMmKHBI OBITH MeHBIIE 1
MHJUTHCEKYHIBL.

3.13 Yrenue naHubIx npudopa xx3020
3.13.1 Komnonent «IIpudop xx3020»

Kommonent «[Ipubop xx3020» — npeaHasHadeH Ui YT€HHUs AAHHBIX mMuUTOBOTO mpubopa cepuu 3020 (CH3020, CA3020, CB3020,
CC3020, CP3020, EB3020, EA3020, EC3020) ¢ mporokonoM o0MeHa nH(popMarmeil kagpamu nocTossHHoN mmHb! opmara FT 1.2, Ecm
npubop tuma xx3020 moanepskuBaet npotokoa Modbus, ncnonb3yiite kommnoneHT «Modbus kiaueHT (cmoTpute myHKT 3.7.7). «[Ipudop
xx3020» — akTHBHBIA NpoTokoJ (oTmpasnsgeT 3ampockl). Komnonent «IIpubop xx3020» nobasnsercs B kommoHeHT «llopt» u pabotaer
COBMECTHO C KOMIIOHEHTOM KaHaJoM (CMOTpHTE MyHKT 3.4). J[n4 peaakTHpOBaHUs JOCTYIHBI CIEAYIOIIUE TapaMeTphl:

- OnmcaHue — IPOM3BOJILHOE ONHCAHUE.
- CurHain uCIIpaBHOCTH — UICHTH()UKATOP CHI'HAJA HCTIPABHOCTH.

- Anpec ycTpoiicTsa.
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- TaitmayT orBera (Mc) — JIONONHHUTENBHBIN TaliMayT OXKHJAHUS OTBETa B MIJUIMCEKyHAaX. Ha ocHOBe ckopocTu kaHanma H
pasMepa 3arpoca aBTOMaTUUECKH PACCUUTBHIBACTCS OCHOBHOM TaliMayT OTBETA, HO yCTPOMCTBO MOXKET HE yCIETh OTBETUTH. B
3TOM Ciy4ae JOMOJHUTENBHO YKaKUTE TaMayT oTBeTa. IlomHbIA TaiiMayT oTBeTa - CyMMa OCHOBHOTO M JOMOJHHUTEIBHOTO
TaliMayToB. Eciau cKOpOCTb KaHalla HE yKa3aHa, TO UCIOJb3YeTCs TaliMayT 10 YMOJIYaHUIO.

- Taysa (Mc) — may3a mepen OTIpaBKOH 3ampoca B MmUIHceKyHAax. Ilay3a HeoOXomuma, eCli yCTPOWCTBO HE yCIIeBaeT
OTBEYaTh Ha 3aIPOCHI.
- Jlor-daitn — CoxpansaTs 06MeH nHpOpManuel B sor-daiine.

-« pa3mep (xkb) — MakcumanbHBI pa3Mep nor-gaina B kwiobaiTax (korma Jior-¢aii JOCTHTHET TOTO pa3Mepa cTapble
3amucu OyIyT aBTOMAaTHYECKH yJaJICHBI).

- * JaHHBIC — yIpaBJICHHUE 3aIIUCHIO B (DI 3aIIPOCOB U OTBETOB.
Hanee HeoOxoaumo B «IIpndop xx3020» no6asuts noueprue kommoneHTs! «Peructp T» (cmotpure myHkr 3.13.1.1).

3.13.1.1 Komnonent «Peructp TH»

Kommonent omuceBaer peructp TU npudopa xx3020. «Pernctp TH» no6asnsiercs B komnoneHT «[Ipr6op xx3020» (cMOTpHTE IMyHKT
3.13.1). Ang penakTupoBaHus TOCTYIHBI CIEAYIOMINE TapaMeTpPhL:
- Onucanue — NpoU3BOIBHOE ONUCAHUE.

- Cursan — uOCHTU(HUKATOP CUTHAJIA.
- Oysxnus (TUI) — BBEAUTE WM BEIOEPHUTE N3 CIIHCKA KO (QYHKIMH 3arpoca pe3ysibTaTa H3MepeHHH.
- @unpTp — GUIBTP HE3HAUYNUTEIBHBIX H3MEHEHUI 3HaUeHHs (MaKCUMaJIbHOE a0COMIOTHOE OTKJIOHEHNE 3HAYCHUS ).

3.14 Yrenue nannbix npudopa MC1218I]
3.14.1 Komnonent « MC12181»

Kommonent «MC1218L» — mpenHasHadeH A YTEHUS JAHHBIX HM3MEPUTEIBHOTO LU(PPOBOrO mpeodpa3oBaTeis TeMIIEPaTyphl
MCI121811 c nporokonom oomeHa uHpopmanueit crangapra [OCT P MOK-870-5-1-95 dhopmara FT3. «MC121811» — akTUBHBIA TPOTOKOJI
(otmpasnsier 3anpockl). Kommonent «MC1218Ly moGasnsercs B koMHoHEHT «llopT» u paboTaeT COBMECTHO C KOMIIOHEHTOM KaHAJIOM
(cmotpute myHKT 3.4). [Ins penakTUpOBaHUS AOCTYIIHBI CIIEIYIOIIHE TTapaMeTphI:

- OmmcaHue — NPOU3BOJIBHOE OIHCAHUE.

- CurHai uCIIpaBHOCTH — HICHTH()UKATOP CHUTHANA HCTIPABHOCTH.

- Anxpec ycTpoiicTsa.

- Taiimayr orBera (Mc) — JlonmonHUTenbHBIM TaliMayT OXHAaHUs OTBeTa B MUWJUIMCEKyHAax. Ha ocHoBe ckopocTu kaHana U
pa3Mepa 3arpoca aBTOMaTHUECKH PAaCCUUTHIBACTCS OCHOBHOM TalfMayT OTBETa, HO yCTPOMCTBO MOXKET HE yCIETh OTBETUTh. B

3TOM CIIydae JOMOIHHUTEIBHO YKKUTE TaiMayT oTBeTa. IIomHbIH TaliMayT OoTBeTa - CyMMa OCHOBHOTO M JOIOJHHUTEIBHOTO
TaliMayToB. Eciii ckopocTh KaHana He yKa3aHa, TO UCIOJNb3yeTcs TaliMayT 10 yMOJIYaHHIO.

- B mor — ynpaBneHune 3anuchio B JI0T-(aiin oOMeHa ¢ yeTpoiCTBOM.
Hanee neodxoanmo B «MC1218L» modaBuTh mouepHue KOMIOHEHTH «Temmeparypa» (cMOTpuTe MyHKT 0).

3.14.2 Kommnonent «Temnepartypa»

KommonenT omnmcrBaer peructp mpudopa MCI1218Ll. «Temmeparypa» mobasnsercs B koMnoHeHT «MC12181l» (cMoTpuTe MyHKT
3.14.1). Ing peqakTMpoBaHUs TOCTYIHBI CIEAYIOMINE TapaMeTphI:
- OmmcaHue — NPOU3BOJIBHOE ONHCAHUE.

- Anxpec — aznpec perucrtpa.
- Curnan — uieHTuduKaTop cursana.
- @uneTp — GUIBTP HE3HAYNUTENHHBIX H3MEHEHNH 3HaYeHUsI (MaKCHUMAIIbHOE a0COIIOTHOE OTKIIOHEHNE 3HAYCHNUS ).

3.15 UYrenue matunkoB 1-wire
3.15.1 KommnoneHTt «wl-gpio»

KommonenT «w1-gpio» omuceIBaeT 00IIie mapaMeTpbl YTEHUs 3HAYCHUH TaTYUKOB 1-wire cetn moakmodeHHoi ¢msmdecku k GPIO, a
B (aitnoByro cucremy Linux uepe3 wl-gpio kernel driver. Kommonent «w1-gpio» moGapnsercss B koMnoHeHT «[Ipuem» (cMOTpUTE MyHKT
3.1). [Ins penakTUpOBaHUs JOCTYIIHBI ClIEIYIOLINE TTapaMeTpBbI:
- OmmcaHue — NPOU3BOJIBLHOE ONHCAHUE.

- Curaai UCTIpaBHOCTH — UICHTH()UKATOP CHTHAJIA HCTIPAaBHOCTH.
- Tlepuon — mepron YTeHHs B CEKYHIaX.
- Jlor-¢aitn — CoxpansaTs 00MeH HHpOpManuel B or-daiine.

-+ pasmep (kb) — MakcumanbHbI pa3mep Jor-daiina B kminoOaiTax (Korma Jor-¢Qaiil JOCTHTHET 3TOTO pa3Mepa CTaphle
3amuc OyIyT aBTOMAaTHYESCKH yJaJCHBI).

JHanee HeoOX0qMMO B «W1-gpio» J0OaBUTH JOUYEpHHE KOMIIOHEHTHI «3HaueHHe» (CMOTpHUTE MyHKT 3.15.2).

3.15.2 KomMnoHeHT «3HaYeHHne»

KomnoneHT «3HaueHHe» ONMMUCHIBAeT IIapaMeTphl YTCHWs 3HaueHWst |-wire nartumka (ycrpoiictBa). KommoneHT «3HaueHHE»
n00aBIseTCsl B KOMIIOHEHT «W 1-gpio» (cMoTpute myHKT 3.15.1). [Inst peaakTupoBaHust AOCTYITHBI CICAYIONIHE TapaMeTphl:
- Onucanue — NPOU3BOJIBHOE OMHCAHUE.
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- Cursan — uaeHTU(HUKATOP CUTHAJIA.
- Upentudukarop — 1-wire ycrpoiicrBa. CMOTpHTE TIOCIE CTapTa B JIor-(aiine nneHTHHUKaTOPEl OOHAPYKEHHBIX yCTPOHCTB.
- @unpTp — GUIBTP HE3HAUNTEIBHBIX U3MEHEHUH 3HaUeHHs (MaKCUMaJIbHOE a0COMIOTHOE OTKJIOHEHNE 3HAYCHUS).

3.16 Urenue 3HauyeHUii U3 (paiiaoB U 3aycK NporpamMm
3.16.1 KommnoneHnT «JocTyn Kk aiiaiam»

Kommnonent «Jloctym k daitnam» onuceiBaeT o0Lye MapaMeTphl YTeHHs 3HaueHuit u3 Qaiinos u 3amycka nporpamm (bat-¢aiinos, sh-
¢aiinoB u a.p.). Komnonenr «loctyn k ¢aiinam» mobasmsiercs B kommoHeHT «IIpuem» (cmoTpure myHKT 3.1). s penakTHpoBaHUs
JIOCTYIIHBI CIIEAYIOIINE TTapaMeTPBI:

- OmmcaHue — NPOU3BOJIBLHOE ONHCAHUE.

- Curaai UCIIpaBHOCTH — UICHTH()UKATOP CHUTHAJIA HCTIPAaBHOCTH.
- Ilepunon — mepuon uTeHus 3HaYEeHHH U3 (aiIoB (B CEKyHMAAX).
- Jlor-¢aiin — Coxpansate 00MeH nHbOpManuei B jor-gdaiine.

-+ pasmep (kb) — MakcumanbHbIi pa3mep Jor-¢aiina B kuinobaiiTax (Korga Jor-¢aii JOCTHTHET 3TOTO pasMepa CTapble
3amucH OyIyT aBTOMAaTHIECKH yaleHBbl).

Hanee Heobxoaumo B «JlocTyn k daitnmam» 100aBUTH T0YepHUE KOMIIOHEHTH! «BrImomHnTs» (cMoTpuTe myHKT 3.16.1.1) 1 «Uurate»
(cmotpute myHKT 3.16.1.2).

3.16.1.1 KomMnoHeHT « BLINOJIHUTD)»

KommoneHT «BBIMONHUTE» OMUCHIBAECT MapaMeTphl 3allycka KOMaHIbl (IporpamMmebl, bat-daiina, sh-daiima u n.p.). KommonenTt
«BrImoMHUTE» N00aBIseTcs B KOMIOHEHT «JlocTym k daimam» (cMotpute myHKT 3.16.1). [nsg pemakTupoBaHMs TOCTYIHBI CIEIYIOIINE
apameTpsbl:

- OmmcaHue — NPOU3BOJIBLHOE ONUCAHUE.

- Curnan — uaeHTrdUKaTop curaaia. JIs BRIIONTHEHHUS KOMaHIbl 3HAUCHHE CHTHAJa JIOJDKHO OBITh JOCTOBEPHO W HepasHO 0.
Ecnu He yka3zaH mepuoi, TO BBIMOJHEHUE KOMaHIbl OJTHOKpaTHOE. /I MOBTOPHOTO BhIMOMHEHUS TY HE00X0AMMO mociaTh
eme pas, a TC cOpocuts B 0 1 3aTeM YCTaHOBUTH B 1.

- Komanga — xomaHza 3aIycKka — HOJNHBIA MyTh (IUPEKTOPHUS U M) IPOTPAMMBI HJIH CKPHIITA.
- ApryMeHTsl — mapaMeTpsl sl KOMaH/bI 3aITyCKa.

- Ilepuon — mepuon 3amycka B ceKyHaax. Ecnu nepuon pased 0, ToO OJHOKpATHBIH 3amyck o curHany. Ecim nepuon Gosbie
0, To mepuoyeckuii 3amyck. Ecim yka3aH curHai, To €ro 3HaueHHE JODKHO OBITH JOCTOBEPHO U HepaBHO (..

- CKpBITI: — CKpPbIBATh UJIK HET OKHO IMMPOTPaMMEI.

Ecnn xoMaHIa BO3BpaIaeT pe3yabTaThl B BUAE (AHIOB, TO HX MOXHO MPOYHTaTh. [t 3T0ro He0OXx0 1MMO B «BHITOIHUTEY T0OaBUTH
JoYepHue KOMITIOHeHTH! «UnTath» (cMoTpuTe myHKT 3.16.1.2).

3.16.1.2 KomnoHeHT «HuTaTh»

KomnoneHT «UurtaTh» ONHCBHIBAET MapaMeTpbl YTeHWs 3HadeHWH u3 ¢aiinoB. KommoneHT «UnTarh» 100aBIsAETCS B KOMIIOHEHT
«doctyn x daitmam» (cMmotpure myHKT 3.16.1) mnm B KOMHOHEHT «BpimoiHuTh» (cMoTpute myHKT 3.16.1.1). Jlns penmaxtupoBaHHs
JIOCTYIIHBI CIIE/IyIOIINE TAPAMETPHI:

- OnmcaHue — IPOM3BOIBHOE ONHCAHUE.

- Curnan — ueHTuduUKaTop CUrHania.

- @aiin — MOMHBIN MyTh (JUPEKTOPUS U UML) K (aiiy.

- Tun — i 3Ha4YeHHMS: C IUIABAOIIEH TOYKOMH, 1IeI0€ JECATHYHOE, 1IeJI0e IIECTHAJIAaTePUYHOE.

- @unkTp — GUIBTP HE3HAYNTEIHHBIX H3MEHEHNI 3HaUeHHs (MaKCHUMAIIbHOE a0COMOTHOE OTKJIOHEHNE 3HAYCHUS ).
3HadyeHue JODKHO OBITh 3aIMCcaHo B Hayane (aiina B TekcToBoM (opmare.
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4 AnnapaTrHo-3aBHCHMBbIe NapamMeTpPhI
4.1 Kontposiep ICPDAS LP-8821

KOHTpOJ'IJ'Iep nMmeer 4/8 cinotos JJI1 YCTaHOBKH Moz[ynei& KOMMYHUKAIIMOHHBIX TOPTOB, Monyneﬁ BBO)Ia\BLIBO)Ia u MoayJid
CUHXPOHU3allU BPEMCHHU.

Power Indicator
ttyS1: COM3 (RS-232/RS-485)

Rotary Switch LP-8421/LP-8821
MicroSD Socket

ttyS34: COM36
(RS-232)

ttyO5: Console
(RS-232)

OO OO OO OO0

SOOOOOCODOCODOODROND I

DIP Switch

Terminal Block
PWR: +10 ~ 30 Vo

oWRL VGA LP-8421:1/0Slot x 4
L pGhD Ethernet LP-8821:1/OSlot x 8

=PWR2
=P.GND
~R.COM
=RLND

D= )
o jtvﬂ COM2 (RS-485)

O0pa3 ornepalMOHHON cUcTeMbl XpaHuTcs Ha BHyTpeHHel flash namsitu. basa naHHbIX XpaHuTcs Ha BHeliHeit MicroSD
KapTe JUis YMEHBILIECHHs ONlepaluii 3anicu Ha BHyTpeHHor0 flash mamsTs.

) m mn

4.1.1 Toakaouenue Kk koucou mo RS232

Kontpomrep umeer koHCONMBHBIN TOopT RS232, koTOpEIA MOCTYIIeH BCerAa BO BpeMs pabOTHI KOHTpoJUIepa M MMEET
obo3nauenne Console

Junsa mopximoueHus TpedyeTes mpeodpasoBarens USB-RS232 wnum mtaTHEIA MOpTH KOMITBIOTepa RS232.
Pasbem noaxitoueHust Ha koHTposuiepe DB9 «mamay

JUis IOAKIIIOUEHHS UCTIONB3YEeTCA IporpaMMa putty, HaCTPOIKH U1 KOTOPOIl yKa3aHbl HUXKE
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&R PuTTY Configuration ? w

Category:
= Session Basic oplions for your PuTTY session
Logging Specify the desfinalion you want fo connect to
= Teminal Serial line Spesd
Bell |
Features faenucionype; - S .
Windaw (_)Raw () Teinet (_JRlogin (_)SSH (@ Senal
Appearance Load, save or delete a stored session
Behaviour Savad Sessions
Translation
Selection
Colaurs Default Setings Load
|- Connection
Data Save
Praxy Delete
Telnat
Rlogin )
i §SH tl'j_!lose window ollegll -
Sarial (U Aways () Never (®) Only on clean exit
About Help

Qpar._-.§ Cancel

4.1.2 BoccraHoBJjieHHe 00pa3a (IepBHYHAS YCTAHOBKA)

Tpebyercs MicroSD kapTa (IOCTaBIseTCs B KOMILICKTE ¢ KOHTPOJICPOM) U aJIalTep IS MOAKITIOUYCHUS K KOMITBIOTEPY

1.  OtdopmarupoBats MicroSD B ¢aiinoByro cuctemy FAT32 u nponsBectn konupoBaHue B OTKPHITHIH Katanor MicroSD

[wki|=® [E3]E3]
+WmA Tun Pasmep fata

[ Mo 83133 18.05.2017 00:46

[ Jrootfs ubi 334757888 04.09.2019 11:41 |
4 u-boot img 433720 18.05.2017 00:46

[ uEnv txt 573 16.08,2015 04:30

| JuImage 3668 264 03.09.2019 12:21
| |version 101 04.09.2019 0413

2. B obecToueHHBI KOHTpOIUIEp ycTaHOBUTH MicroSD kapTy u mofaTs Ha KOHTPOJUIEP TUTaHHE

3. Uepes 3-5 MHHYT Ha KOHTpPOJUIEPE NOJDKHBI 3aropeThes 00e mammoukd RUN m PWR, curnanusupyromye o 3aBeplicHUN
nporenypbl. OTKIIOUNTh MUTaHue U u3Biedb MicroSD. [Togats nuTanue.

| LP-8421

4. Tlopkmounthess K KoHTpoiuiepy uepe3 Web-untepdeiic. IIpomssectn axrtuBanmio (MucTpymentsl — Perucrparus) u
¢dopmaruposanne MicroSD mis apxuBoB (BctaButh MicroSD, HcTpymenTsl — @opmat qucka apXuBOB).

Hacrpoiiku no ymonuaHuo:

IP1:192.168.1.11

1P2:192.168.2.11

Topt mnst moctyna k Be6-unTepdeiicy: 8081 (T.e. Be6-umHTEpdEiic mocTyneH mo aapecy http://192.168.1.11:8081)
Jlorun/mapons: admin/admin

’
' 4

413

Hcnoiib30Banne KOHCOJILHOr0 mopra ttyOS [uis nmepeaaun JaHHbIX
VY nanuts ¢aiin /etc/init/ttyOS.conf

4.1.4 Hcnosib30BaHue MOPTa CHHXPOHU3ALMM BpeMeHH ttyS34 1Sl nepeaayu JaHHBIX
Otxmounts gpsd

4.2
4.2.1

KonTposuiep ICP DAS LinPAC-8X81
Ilepexsmouarenr RSW

[Mepexmouatens RSW (rotary switch) ucrons3yercst 1uist nepejad KOMaHA CKPHUIITY 3arpy3KH CHCTEMBI.
[Monoxxenust nepexmogarens RSW:
- 0 — HOpManbHOE MOJIOKEHHE.

- 1 — HAaCTPOWKHM CETH MO YMOIUYAHUIO
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http://192.168.1.11:8081/

LANI1: ip 192.168.1.21, macka 255.255.255.0, poyrep 192.168.1.1;
LAN2: ip 192.168.0.21, macka 255.255.255.0, poyrep 192.168.0.1;
http mopt web-koudurypatopa 80 (https oTkioueH).

- 2 — meperMEHOBaHHE METKH pasjleiia ¢ KOpHeBoi (aitnoBoii cuctemoit u3 tm_rootfs B del rootfs, uro mo3Bossier
MEepPEeyCTAHOBUTh CHCTEMY C YCTAaHOBOYHOH usb-¢uemr (MOXHO BbIMONHUTH KoManny tune2fs -L  del rootfs
/dev/sdal).

[Mocre nepekmouenust RSW HeoOX0auMO Tieperpy3uTh KOHTPOILIEP.

4.2.2 HacTtpolika CHHXpOHM3aLIMH BpeMeHU

CuHHXpOHHM3AIMsT BPEMEHH BHIOJHSACTCS ntp-cepBepoM (ntpd). McTOYHMKOM TOYHOTO BpeMeHHM MokeT ObITh mpueMHUK GPS ¢
curranoM PPS noxxmouenssrii k nopty COMS (/dev/ttyS34) mmm mo6oii BHEIIHIH ntp-cepBep.
Hacrpoiika BemonHsieTcs: 13 MeHIO web-Koduryparopa:
- Hucrpymenrsy/ITapamerpsl cuteMbl/CHHXPOHU3AIMS BPEMEHH.
ITpoBepka CHHXPOHM3AIMU BPEMEHH BBIMOIHIETCS KOMaHIOM
ntpq -p
WK 13 MeHIO web-kodurypartopa:
- Hucrpymentsr/Tect NTP
Ecau ntpd He BHAMT MCTOYHHMKH BpeMeHH OT gpsd (HET BBHIOPAaHHBIX 3HAKOM * HMCTOYHHKOB BPEMEHH), TO HYXKHO BBIMOJHHTH
CHHXPOHM3AINIO BPEMEHH C JIOKAIBHBIM KOMITBIOTEPOM H3 MEHIO web-koH(pHurypaTopa:
- Uucrpymentsr/I[lapamerps! cucteMsl/ CHHXpOHH3UPOBATh BpeMs ¢ BpemeHeM [1K/JIA.

4.2.3 [IpoBepka ucnpaBHOCTH 3aNUCH APXHBA B 0a3y

ITo ymomuanuio BHemHui nuck Compact Flash MonTHpyercs B mamky «/1tm/tm_cpps/dby. [Ipu ucnpaBrom nucke Compact Flash
TOYKa MOHTUPOBAHUS BBITJISITUT CIICTYIOLIHM 00pa3oM:

ftmftm_cpps/db

KMrana Pazmep Wzmeneno I'Ipasg Bnagen...
06.07.2017 10:28 PWKF-XT-X root
J lest+found 05.06.2017 547 FWx------ root
Jtm_db 05.00.2017 7:17 PWF-XT-X root

[pu orcyrcrBun Compact Flash manka «/1tm/tm_cpps/db» nomkHa BEITISAETD CISAYIOIUAM 00pa3oM:

ftmftm_cpps/db

-
Pazmep  MzmeHeHo Mpaea Bnagen...

06.07.2017 10:23 P -XF-X root

Ecnan mo kakol-To mMpuUYMHE B JAaHHOW mamke OyIyT HaxoOuThes (ailybl, Torma ecTh BEPOSTHOCTh 3alMCH KOHTPOJUIEPOM 0Oa3bl
PETPOCIIEKTUBEI Ha BHYTPEHHU I CUCTEMHBIH ANCK KOHTPOJUIEPA, YTO MOXKET NPUBECTHU K MOpYe (IIdII-NaMITH M3-32 YaCTOH 3aliCy JaHHBIX.
Uro0Osl ynanute ¢aiiiel B manke /1tm/tm_cpps/db He0OX0aMMO BBECTH KOMaH/IbI
/1tm/tm_cpps/tm_server stop
rm -r /1tm/tm_cpps/db/*
/1tm/tm_cpps/tm_server start

4.2.4 Hcnosb3oBanue nopra ttyS34 nis npueMa\nepeaayu JaHHbIX

[To ymomuanuio ttyS34 wucmosblyercs cepBucoM gpsd Juisi CHHXpOHM3auuHu BpeMmeHun oT mpueMHuka GPS. Ilpum HeoOxomumocTn
JaHHBII MOPT MOXKHO HCHOJIb30BaTh Ul IpHeMa\lepenadyd MHGOopManuu APYrHMH HporpaMmamu. [lis 3TOro HEoOXOIHMMO 3alpeTHTh
aBTO3arpy3Ky cepsuca gpsd KoMaHIO¥:

mv /etc/init.d/S47gpsd /etc/init.d/K47gpsd
JUi1s pa3peleHus aBTo3anycka HeoOX0/IMMO BBECTH KOMAHY:
mv /etc/init.d/K47gpsd /etc/init.d/S47gpsd

4.2.5 Pa3naTh npaBa BceM BJI0KEHHBIM KaTaJjioraM u ¢aiiinam

find /1tm/tm_cpps/ -type f -exec chmod 755 {} \;
find /1tm/tm_cpps/ -type d -exec chmod 755 {} \;
0o yepe3 rpapuueckuil HHTEpQeiic winscp

Jluct

II2AM.425200.001 1O ”

Hsm. Komn.y4. Jluctr | Negox.| Ilognucs | Hara




Ceoiicrea: tm_sys.sh Ll‘—J'I
CealicTea KoHTponbHaA CyMMa

1 daitn

Manka: [1tmftm_cpps

Pazmep: 3399B

Ipynna: Foot -
Bnapeneu: root -

Pazpewerns:  Bnaneneu VIR w ¥ []setuld
Tpynna R [Flw [ set cID
poune R [Ow ¥ [ sticky bit
Oct: 0755

CK CtmeHa Cnpaska

4.2.6 [epBuunas MHUIUAIM3ANHA 0A3bI JAHHBIX IPH YCNEUIHONH CHHXPOHU3AIUH BPeMEeHH

baza (bopMpreTcx 10 MpUHIOUITY CTEKA, MO3TOMY HpU 3aIlIMCU HEKOPPEKTHOI'O COOBITHS BO3MOYKHO HCMIPAaBUIIBHOC @OpMHpOBaHHe
METKH BPEMECHU COOBITHS MNPpUIICAITNUM ITOCJIE HETO. YTo0bI HUCIPAaBUTh HEKOPPEKTHYIO 6a3y, H€06XOI[I/IMO, OYHCTHUTH Oa3bl PETPOCIICKTUBEI U
6a3y C NOCJICAHUMHU TEKYIIMMH 3HAYCHUSAIMH KOMaHIaMU:

/1tm/tm_cpps/tm_server stop

rm /1tm/tm_cpps/sigs.sqlite

rm -r /1tm/tm_cpps/db/tm_db/ti/*
rm -r /1tm/tm_cpps/db/tm_db/ts/*
/1tm/tm_cpps/tm_server start

4.2.7 Hacrpoiika cereBbIx HHTepdeiicoB

Kontpomnep LP-8781 umeer nBa ceteBbIX HHTEp(eiica, KOTOpPbIE MOTYT pabOTaTh B PeXKUMaxX C OJHHUM IILTIO30M U C JBYMSL.

PexxuMm paboThl ¢ OAMH LUIFO30M ompenessercs napamerpamu «Heckonbko Tabnumy» - OTKI, ¥ 3HAYCHHEM METPHKU. Y TJIABHOTO
uHTepdelica MeTpHKa JOJDKHA OBITh HIDKE, YeM Y BTOPOCTENEHHOro. IIpu OTCYTCTBMM METPMKH Y OCHOBHOTO HMHTepdeiica BO3MOXKHO
IpepbIBaHUE KaHala Jake 4epe3 NPOAOIDKUTENBHOE HCIIPABHOE BPEMSI €ro paboThI.

Pesxum paboTsl ¢ AByMsI IITI03aMHU ompesernsiercs napamerpoM «Heckonpko Tadbmuipy - B

4.2.8 BoccraHoBJieHHe NpeabIAyILeii BepcuH NPOrPaAaMMHOI0 odecredeHust

[Tpu 0OGHOBJIEHHH TPOrPaMMHOT0 OOECTIeueH s IPEIBIIYIasi ero BepCHs MepeHocuTest B manky «ltm/tm_olds». st BoccTaHOBIEHHS
MpeabIAyneil Bepcuu HeoOXOIUMO BBIIENUTh Bee (ailnbl B manke, Hampumep, «/1tm/tm olds/170620 063133 admin» u myGmupoBathk B
manky «/1tm/tm_cpps/» corfiacHO mapameTpaM, YKa3aHHBIX HIDKE:

Konupoeate @ﬂ

=% CoeAMHEHWE ANA K3Tanora HazHaqeHWa:
=| |root@LinPAC_230 -

KaTanor HazHa4YeHWA Ha Cepeepe
{1tm/tm_cppsl=.* -

[ ] Mnonb30BaTE NOKANEHYKY BPEMEHHYIO KOMWID

o ] [ omes | [ coeme

[TpoBepuTh npaBa B KaTajnore B KOHEYHOM KaTajlore, yCTAHOBUTh 755 (rwWXr-Xr-x) Ipu HE0OXOIUMOCTH.

4.3 iRZ R2

4.3.1 JlocTyn o yMo14aHuIo

Mopt SSH — 22 (root/root)

[opt Telnet — 23 (root/root)

[opT mrraTHOTO BeG-UHTEpdeiica — 80 (root/root)

[opr Be6-unTepdetica TMHUYC KIT - 8081 (admin/admin)
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4.3.2 YcraHoBKka 1 00HOBJIEHHE CHCTEMHOro ¥ npukiaaguoro IMO.

JuctpubyTus s iRZ R2 npexncrasisier u3 cedst apxus B popmare

tm_cpps_[Homep Bepcuu| ramips_24kec.ipk

JIaHHBIA apXWB HCIONB3YETCS A1 NEePBOHAYAIBHON YCTAHOBKM HPOTPAMMHOTO OOECIICUEHHUS W Ul IOCIEIYIOLIEro OOHOBICHUS

HETOCPEICTBEHHO U3 mTatHoro Web-untepdetica poyrepa.
Iar 1:

B 6poysepe otkpbiTe Web-untepdeiic poyrepa http://192.168.1.1 u 3aiitu B pa3gen Tools - Management

Status Network VPN / Tunnels Services Tools

Access System Report

IRZ Link Client Generate Report support@radiofid.n

iRZ ZTP Client

Change Password Restore Settings Backup Settings

| s
Unit Name

Send SMS
i Install Package
Ping
Upload
System Log
GPIO
Update Firmware
Wi-Fi Clients

Upload Perform factory reset
DHCP Leases

Reboot

Mar 2:
Haxxats knonky Upload B paszene Install Package. Beiopats ¢aiin ipk. Haxats Install.

Install Package

Upload tm_cpps_13100_ramips_24kec.ipk

UYepes ~2 MuHYTHI B ToJie «Result» J0HKHO MOSBUTHCS COOOIIEHUE 00 YCIEeIHOH ycTaHoBKe mii oOHoBnenun [10.

Install Package

Upload tm_cpps_13100_ramips_24kec.ipk

Result

Upgrading tm_cpps on root from 13883
to 13188...

Stopping hwclockd: OK
fusr/share/tm_cpps/tm_server stop
Configuring tm cpps.

Illar 3:

Web-unrepdeiic nporpammuoro odecreuenust TMUYC KII gomken ObITh TocTymieH 1o anpecy http://192.168.1.1:8081

4.3.3 Bo3Mo:kHBIE OIIMOKH

[5AM.425200.001 T1O
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http://192.168.1.1/
http://192.168.1.1:8081/

4.3.3.1 HenocTaTok mecTa

Bepcus poyrepa iRZ R2 ¢ 16 M6 Flash u 64 M6 RAM nmeer GpuUKCHpOBaHHBIA pa3ieln /opt A1 XpaHeHHs makeToB. {1 Bepcuu co
CTaHIAPTHBIM 00beMOM NaMATH HauuHas ¢ Bepcud 13100 ycTaHOBOYHBIM MakeT tm Cpps aBTOMATHUECKH YHAANsAETCS IOCie YCIEIIHON
ycranoBku [10 Ha poyrep. Ecin 3T0ro He mpon3o1uIo Win ucnons3yercs Oonee crapas BepcHsi, KOTOPYI HEOOXOAUMO yIaIUTh, TO CIEIYeT
0CBOOOJUTH MECTO CAMOCTOSITEIIBHO.

Install Package

Result

File upload has failed.
cp: write error: No space left on device

D10 BO3MOXHO caenath nubo gyepe3 yruiauty PuTTY mmu6o WinSCP. HeobxoanmMo HOAKIIOUUTECS K YCTPOMCTBY M YAAIUTH (hailiibl
YCTaHOBKHM tm_cpps U3 ANk /opt ¥ IOBTOPUTH 3arpy3Ky M YCTaHOBKY nakeTa u3 Web-uHetdeiica.

R L L=
{opt/packages/

“ 1| Wimn . Pazmep Mzmeneno Mpaea Bnagen...
Al 1203202018:53  mr-xr-x 1000
| tr_cpps_131.ipk 2624 KB 25032020 17:57  rwe-r--r-- root

4.3.4 [epBrlii Bx0a
4.3.4.1 ABTOpH3anMs

IMocne ycnemrHo# yCTaHOBKM MpOrpaMMHOro obecreuenust Web-uHTepdeiic monp30BaTen TOCTYIEH IO aapecy
http://192.168.1.1:8081.
Jlorun\maposis — admin\admin
J1st GBICTPOTO BXOJ1a ¢ aBTOMAaTHYECKOM aBTOPHU3AIINEH BO3MOYKEH BXO/I 110 CCBUIKE C aTpHOyTaMHu:
http://192.168.1.1:8081/$conf.html&admin=admin

iRZ

Rz
*) TM-koHburypaTop
TM-knmneHT
Monssosarens: @dmin -1
Mapons: EJ
Bxog

4.3.5 I[Ipumep xoundurypanuonnoro paiina ¢ GP1I0O

3arpy3uth KOHQHUIYPALHUIO [0 YMOJIYAHUIO - 3arpy3uTh - M3 JOKAJIBHOIO TUCKA - BEIOpaTh daiii
conf iRZR2 GPIO.xml
3aTeM HaKaTh MPUMEHHTb.

B xouburypamnum no ymondauuio npoucxoaut cauteiBanne Bcex GPIO - o6mmit GPIO7 - n nepenaua mo MOK-60870-5-
104.

4.3.6 IIpumep kondurypannonsoro ¢aiina nJs onpoca ycrpoiicrsa no Modbus

3arpy3uTh KOH(PUTYpaLHIO TI0 YMOJIYaHHIO - 3arpy3uTh - U3 JIOKAJIBHOT0 ANCKA - BBIOpaTh (aii
conf iRZR2 Datakom.xml
Ornucanue peructpos B daitne 500 MODBUS.pdf

4.3.7 AKTHBaNUA

HNHucrpymenTsl — Perncrpanus
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http://192.168.1.1:8081/
http://192.168.1.1:8081/$conf.html&admin=admin

CkonmpoBats HH(pOpMALNIO B TEKCTOBOM BHIE M OTHPaBUTh [locTaBmuky. Ilocne momydeHus Kito4a akTHBALUH BBECTH

B COOTBETCTBYIOLIEEC I1OJIC.

Pernctpaums ]

@ PEerMcTpayma BeINOAHEHE.
MHbopMaLMa 0 pervcTpaLmm:
apxuTexTypa: iRZR2

CcepuiiHBIA HoMep: ROCAL005370
KN4 annapaTtHeii: 67-F4-83-b0-ef-4f-03-de-1d-ae-bc

KMHY PETHCTPaLNK:
P2-0d-9&-2d-30-T2-31-af-4f-46-bd

Buixog

4.3.8 HaumeHnoBaHusi NOPTOB

Connect

1234567GV
—_—

GPIO

6
I

SBA
il

RS485

PWR

4.39 Kommnonent «iRZ GPIO»

Komnonent «iRZ GPIO» onuceiBaet obuye napaMeTpsl paboTaTh ¢ YHUBEpPCAIBHBIMU JTMHUSIME BBoJa-BeiBoga GPIO ycrpoiictBa iRZ
R2. Komnonent «iRZ GPIO» no6amnsercs B koMnoHeHT «IIpuem» (cMoTpute myHKT 3.1). s peakTHpOBAaHUS JOCTYIHBI CICAYIOIINE

napameTpsbl:
- OmucaHue — IPOU3BOJIBLHOE OIHCAHUE.

- CurHan ucnpaBHOCTH — HACHTH(HUKATOP CUTHAJIA HCIPAaBHOCTH.
- ITaysa onpoca — nay3a B IUKJIE OITPOCA B MUJUIUCEKYHAX.

- O6mwuit TC — O6mmuit Berxox st popmuposanus Bxogaoro curHana (TC) mpu 3ambikanum ero ¢ apyrumu GPIO.

Cursai onuMoOHaIbHBINA.
- Jlor-daiin — Coxpansth 00MeH uHpOpMaIHei B Jor-gaiine.

- pasmep (kb) — MakcumanbHbIi pa3mep Jor-daiina B kumobaiitax (koraa Jior-Gaiin JOCTUTHET 3TOT0 pa3Mepa cTapbie

3anucu OyIyT aBTOMATHUECKH YIAIICHBI).
Jlanee Heobxoxumo B «iRZ GPIO» no6asnuts noueprne komnoneHTsl Peructp TC u Peructp TY

Cxewms! moaxmouenust GPIO ykazaHbl HIDKe:

GPIO 1
GPIO 2
GPIO 3
GPIO &
GPIO 5
GPIO 6

Pexxum Bbixoga | GPIO 7

B KoHuMrypaumm ykazatb 7
BbIXOZ 06LLMM NOTEHUMANOM

[5AM.425200.001 T1O
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Puc. 2 GPIO7 B xauecTBe OOIIETO IOTEHIIMATIA

GPIO 1
GPIO 2
GPIO 3
GPIO &
GPIO 5
GPIO 6
GPIO 7

MicroFit4
— OC+

— OG- G

A4
<

8-40B

B KoH®Mrypaumm 06Lumii
NOTEHLMAN He yKa3blBaTb

Puc. 3 Tluranne poyrepa B KauecTBe OOIIETO MMOTCHIHANIA

3anpelaercs

GPIO 1
GPIO 2
GPIO 3
GPIO &
GPIO 5
GPIO 6
GPIO 7

bnok nutaHua

MicroFit4
+V | DC+ D v

GND 0C- G

Puc. 4 IlopgaBats nuranue Ha GP1O npu oTcyTCTBHM NMUTAaHUS Ha BXoJe poyTepa npuseeT K Boixoxy GPIO u3 crpos.

4.3.9.1 Komnonent «Peructp TC»

Kommonent «Peructp TC» onmceiBaeT mapamerpsl 4TeHus ¥ koHpurypupyer BoiBog GPIO, k KOTOpOMY MOIKITIOYEH HCTOYHHK
HanpspkeHnsi. Kommonent «Peructp TC» nobapisercss B komnoHeHT «iRZ GPIO» (cmotpure mynkT 4.3.94.4.1.1). i penakTHpOBaHUS
JIOCTYTIHBI CIIEIyIOIINE TAPAMETPBI:

- Onucanue — NIPOU3BOJIBHOE ONUCAHUE;
- Anpec — HoMmep BbIBOAA OT 1 10 7.

Omnucanue oOCTalbHBIX MapaMeTpoB aHanorndno perucrpam TC moayinst LinPAC (cmoTpute B myHkTe 3.9.4).
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4.3.9.2 Komnonent «Peructp TY»

Komnonent «Peructp TY» onmuceiBaeT mapaMeTpsl 3allUCH M YTCHHUS, a Takke KoHurypupyer BeiBog GPIO. Komnonent «Peructp
TY» nobasnsercs B koMmnoHeHT «iRZ GPIOy (cmotpute myHKT 4.3.94.4.1.1). ns penakTupoBaHus JOCTYITHBI CIICAYIOIINE TAPAMETPBI:
- Onucanue — NpoU3BOIBHOE ONUCAHUE;

- Anpec — HoMep BbIBojia OT 1 110 7.
OmnucaHne OCTaIbHBIX MapaMeTpoB aHanorndHo peructpam TY moayns LinPAC (cmotpute B myHkte 3.9.6).

-U num
w01 || [1898
GPI0 2 —:18’9 8
GPI0 3 —:18’9 8
GPIO & —:18’9 8
GPIO 5 —:18’9 8
GPIO 6 —: 248
GPIO 7 —: 248

DC+ N v

DC- G

Puc. 5 Ilonkmouenue nenei TMCKPETHOTO BBIBOAA.
4.4 Teleofis RTU968
4.4.1 Yrtenne GPIO RTU968
4.4.1.1 Komnonent «RTU968 GP10»

Komnonent «RTU968 GPIO» onwmceiBaeT o0mme mnapamerpbl paboTaTh C YHHBEpCANbHBIMM JIMHHMAMH BBoja-BeiBoga GPIO
ycrpoiictBa Teleofis RTU968. Kommonent «RTU968 GPIO» nobGammsiercst B komnoneHT «[Ipuem» (cmotpure myHkt 3.1). Jlns
peraKkTUpOBaHUs JOCTYIHBI CIEAYIOLIIE IapaMeTphl:

- Onucanue — MPOU3BOJIBHOE ONHCAHUE.

- CurHan UCTIPaBHOCTH — UICHTH()UKATOP CHTHAJIA UCTIPABHOCTH.
- Tlaysa onpoca — nmaysa B IIUKJIE ONPOCa B MUJTUCEKYH/IaX.
- Jlor-(aiin — CoxpansTe 00OMeH nHpOpMaIueil B Jor-gaiine.

- pasmep (kb) — MakcumanbHbIi pa3Mep Jor-gaiina B kuaobaiTax (koraa jJor-¢aia JOCTUTHET 3TOTO pa3Mepa CTapbie 3akcH
OyIyT aBTOMaTU4ECKH YaJIeHBbI).

Hanee Heooxoanmo B «RTU968 GP1O» no6aBuTh mouepHre KOMIOHEHTHI «3HAYEHHE) (CMOTPHTE ITHKT ).

4.4.1.2 Komnonent «Peructp THU»

Kommnonent «Peructp TU» omnmceiBaeT mapameTps! ureHus u koH(urypupyer BeiBog GPIO, k KOTOpoMy MOIKIIOUEH MCTOYHUK
HaIpsDKEHUS WK pe3ucTHBHBIH AaTunk. KomnoneHt «Peructp THU» nobasnsercs B komnoHeHT «RTU968 GPIO» (cmotpuTte myHKT 4.4.1.1).
Jlns penakTUpoBaHuUs JOCTYIHBI CIEAYIOIIUE TapaMeTphl:

- Ommcanue — MPOU3BOILHOE ONHCAHHE.

- Pexum U3MEPECHUSA — HAIPSXKCHUA WK COITPOTHUBJIICHUA:
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* HaNpsDKEHUs — peKuM m3Mepenust HanpsbkeHust (0B..18B), Tpebyercs nopacuer self()*18/4096
* CONIPOTHBIICHUS — PEXKUM IOIKITFOUCHHUS PE3UCTUBHBIX JIaTIMKOB, Tpedyercs nmopacyet 0.046*self().
- Anpec — HoMmep BbIBOJA OT 1 110 4.

- Curnan — uaeHTH(UKaTOp CUTHAJIA.
- OuieTp — GUIBTP HE3HAUUTEIHHBIX U3MEHEHNH 3HAYeHHs (MAKCUMaJIbHOE a0COIIOTHOE OTKJIOHEHHE 3HAUCHHMS ).

4.4.1.3 Komnonent «Peructp TC»

Kommonent «Peructp TC» ommcriBaeT mapamerpsl 4TeHHs u KoHurypupyer BbiBoa GPIO, x koTopoMy MOAKIIOUEH HCTOYHHK
HanpspkeHns. Kommonent «Peructp TC» noGasnsercs B kommoHeHT «RTU968 GPIO» (cmotpute myHkT 4.4.1.1). s penakTupoBaHUsS
JIOCTYITHBI CJIETYIOIINE TapaMeTpPhL:

- OnucaHue — IPOU3BOJILHOE OIHCAHMUE,;

- Yposenp — 11 TC He0OX0AUMO HA3HAYUTh YPOBEHb HANPSDKEHUS, BBIIE KOTOPOro 3HaueHue 1, Hike 0. /lnanason
3HaueHui ot 0..4096, uto cooTBeTCTBYET Nuana3ony Hampsbkenus 0B.. 18B.

- Anpec — HoMmep BIBoJa OT 1 110 4.
OmnucaHue oCTaabHBIX MapaMeTpoB aHanorudHo peructpam TC moxyns LinPAC (cmotpure B myHKTe 3.9.4).

4.4.1.4 Komnonent «Peructp TY»

Kommonent «Peructp TY» onuceiBaeT mapaMmeTphl 3alicd M YTCHUs, a Takxke kKoHpurypupyer BeiBox GPIO. Komnonent «Peructp
TY» nobapnsercs B kommnoHeHT «RTU968 GPIO» (cmotpute myHKT 4.4.1.1). 155 penakTHpOBaHUS AOCTYITHBI CIEIYIOLIHE TTapaMeTPhL:
- Onucanue — IPOU3BOJILHOE OITHCAHHE;

- Anpec — HoMep BrIBoZa OT 1 110 4.
OmncaHne OCTaNbHBIX MapaMeTpoB aHatorndHo peructpam TY moayns LinPAC (cmotpuTte B myHkTe 3.9.6).

5 Orobpaxenue uHpopmanun
5.1 Ofmue cBegeHust

TM-xueHT 0TOOpakaeT MHEMOCXEMBI (JMHAMHYECKH M3MEHSIOIAsICS CXeMa) YIpaBisieMoro o0bekTa (moacTaHiun). MHeMocxema
0TOOpaXKaeT COCTOSIHNE KOHTPOJIMPYEMOro 00OpYIOBaHHUS M MO3BOJAET YNPaBISITH 000pydoBaHNEM. MHEMOCXeMa COCTOHT U3 JJIEMEHTOB
(MHEMO3HAKOB). DJIEMEHT — YCIOBHOE H300pakeHHE OOOPYIOBAaHUS WM JApyras TEKCTOBas MM rpaduueckas WHopManms. DIeMEHTHI
MI03BOJIIIOT OTOOPA3UTh U3MEHEHUE COCTOSIHUSI 000PYIOBAHMSI.

TM-KJIHEHT MOXHO OTKPBITh M3 OKHA aBTOPHU3AIUHU WK KHOMKOW «KirenT» 3 TM-koHpurypatopa.

Knomnka «Cxembr» B TM-koH(UTYpaTOpe OTKPHIBAET OKHO CO3IaHUS U PEAAKTUPOBAHUS MHEMOCXEM (JIajiee CXeMa).

OxHo «CxeMbl» B TM-KkoH(UTYpaTOpEe TO3BOIISET:

- BBIOpaTh IS PEIaKTHPOBAHUS CXEMY;

- HA3HA4YMTh CXEMY IJIABHOM — IIaBHYIO cxeMy TM-KIIMEHT 3arpy»kaeT nepBoii;
- CO3JaTh HOBYIO IYCTYIO CXEMY;

- YHaIUTb CXEMY;

- 3arpys3uTh C JIOKAJILHOTO JAUCKA CXEMY;

- COXPaHHUTH CXE€MY Ha JOKaJIbHBII JHCK.

5.2 PenakTop cxembl
5.2.1 Oo0mue cBeieHus

Penakrop cxemsl (Puc. 6 Peqaktop cxeMbl) MO3BOJISICT BBIOIHATH ICHCTBHS:
- COXpaHHUTh CXEMY;

- OTMEHHUTb U3MCHCHUS;
- KOIIMpOBATh BEIOpAaHHBIE IIeMEHTHI B Oydep oOMeHa;

- BCTaBHUTH JJIEMEHTHI U3 Oydepa oOMeHa;

- TIOMECTHTb BBIOPAHHBIC HJIEMEHTHI Ha 3aJHUH MM HIepeIHHMIT IU1aH;
- IIOBEpHYTH JJIEMEHT;

- 100aBHUTH HOBBII [[BET B TaOJIHILY L[BETOB;

- J00aBHTh NIEMEHT Ha CXEMY;

- YJaIHuTh BHIOpaHHbIE AJIEMEHTHI CO CXEMBI;

- PE€AAKTUPOBATH MMapaMETPhl CXEMbI U Bbl6paHHbIX JJICMCHTOB.
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Puc. 6 Penakrop cxemsl

JUIs pemakTHpoBaHMS MapaMeTPOB CXEMBI HEOOXOIMMO KJIMKHYTH JIEBOM KHONKOH MBIIIM Ha ITyCTOM MecTe cxeMbl. Ilapamerpsr
CXEMBI:
- IIMPHHA M BEICOTA (B TOYKAX dKpaHa) — OTOOPaKAIOTCs TOJIBKO B PEJAKTOPE U MO3BOJIAIOT BH3YaJIbHO 0003HAYUThH IPAHUIIBI
CXEMBI, 4TO OBI CO37]aBaTh CXEMBI IO 3aJaHHOE Pa3peIICHUE YKPaHa.
- TaGmuua nBeToB — no3BosteT BIOpaTh Tabmuis! neeros: [ITK IIYC, ACY TII IIC, Moxyc.
Tabnuna nBeTOB onpeseNnsieT BETa YPOBHEH HaNPSHKEHHUS, COCTOSIHUS (BKIIFOYEHO, BBIKIIFOYEHO, 00ECTOYEHO | T.1.), I[BETa JIEMEHTOB,
I[BET MIMEH U u3MepeHuil. [IpenonpeneneHHbpie TaOIUIBI IBETOB MOXKHO PEJAKTHPOBATh (M3MEHEHHUS OyAyT aKTyalbHBI TOJIBKO JUIS TEeKyIeit
cxeMbl). Tak ke MOXXHO OOABUTH LBET — KHOIKA «I00aBUTH mBET». [IpocToii cMeHO# TaOIMIIBI BETOB MOXKHO OBICTPO W3MEHUTH LIBETA
CXEMBIL.
EcTe BO3MOXXHOCTH yKa3blBaTh IIPOM3BONBHBIC IIBETa B IapaMeTpax 3JI€MEHTa, HO 3TOH BO3MOXKHOCTBIO IIOJB30BATHCS HE
pEeKOMEHTyeTCsI.
J11st yrpomeH s pacioIoKeHNs! JJIEMEHTOB Ha CXeMe BBITIOJIHIETCS aBTOMaTHYECKOE BEIPABHUBAHKE 110 HEBUIUMOW CETKE.

5.2.2 JIeMEeHTHI CXeMBbI

CxeMa COCTOHT U3 3JIEMEHTOB — JIMHHH, IIMHBI, KOMMYTallMOHHBIE alllapaTsl, TpaHC(HOPMaTOPHI, KHOIIKH, HAKCH, TeJICN3MEPEHHS U
ap.

DnemeHT «TekcT» mpeAHa3HAYeH I BBOJA TUCTIETYEPCKUX HAMMEHOBAaHHUN U JIIO0OH APYToil cTaTHYeCcKOi OXHOCTPOYHOM TEKCTOBOM
WHPOPMAIHH.

OneMeHTH KOMMYTAI[MOHHBIE ammaparsl OTOOPakaroT COCTOSHHE KOMMYTAI[HOHHOTO OOOpYJOBaHUS YIPaBIsSEeMOro OOBEKTa U
MO3BOJISIIOT BBINOJHATH TeJIEyIpaBieHie KoMmMyTanuei. OToOpaxkaloTcst IpOMEeXXyTOUYHBIE U HEJJOCTOBEPHBIC COCTOSIHUSL.

DnemeHT «Tenen3MepeHne» Mmo3BosieT 0TOOpaKkaTh U3MEPEHHS, IaTy, BpeMs U J1.p.

DOnement «/HpopMannoHHOE Tablio» — 0TOOpaXKaeT CUTHAJBI TEIECUTHAIH3ALMK (aBapuM, HEUCIIPABHOCTU M JI.p.) L[BETOM (OHA U
TeKcTa (MMHUTAIUs BKIIOYEHUS Tablo).

OnemeHT «KHOIKa» MO3BOJISIET BBINOJHATH KOMaH[BI TEJEYNPABICHHUS M OTKPBHIBATh JPYTHE CXEMBI, XYpHaJ COOBITHH W KypHai

TpPEBOT.
OnemenTsl «JInausay, «[lepeceuenne JIDID», «Crpenkay, «Touka» oTobpakarot JIDII, ommHOBKY 000pyIOBaHHS.
Tak ’Xe eCTh CTaTMYeCKHE OIIEMEHTBI — TpaHcopMaropsl (CHJIOBBIC, TOKa, HampshkeHus), «l'eHeparop», «Peakropy,

«ITpeoXpaHuUTEIb)» U APYyTHE.

Uro OBl 10OABHUTH 3JIEMEHT Ha CXeMy HEO0OXOIMMO BHIOpATh ero B maHenn «PemakTop cXeMbl» U KIMKHYTbH JIEBOH KHOIKOW MBIIIM HA
cxeMe.

Kaxaplii 277eMEHT MMeeT KOOpAMHATHI Ha cXeMe M rpaduyeckoe otoOpakeHue. J[s M3MEHEHHs KOOpIHMHAT 3JIEMEHTOB Ha CXeMe
HEOOXOIMMO BBIOpATh OJMH WIIM HECKOJIBKO DJIEMEHTOB JICBOM KHOIIKOW MBIIIM ¥ NEPEeMECTHTh DJIEMEHTHI, YAEp)KUBas JEBYIO KHOIKY
MbIn. I'paduueckoe 0ToOpakeHHe dIEMEHTa 3aBUCHT OT NapaMeTPOB 3a/IaHHBIX B PEAKTOPE U 3HAYCHHIl CHIHAJIOB, KOTOPHIE ONPEICIISIOT
cocTosiHuEe 000PYIOBaHUS.

JIns pefakTHpoBaHMs ITApaMeTPOB 3IEMEHTa HE0OXOIUMO BBIOPATh eMeHT Ha cxeme. [locme dero, Ha maHenmn «PeqakTop cxeMsl» B
cexnun «IlapameTpbr», 0TOOpa3HUTCs CIHCOK MapaMeTpoB 31eMeHTOB. Ecin BEIOpaTh HECKOIBKO 3JIEMEHTOB, TO BO3MOXHO PENAaKTHPOBATH
napameTphbl HECKOJIBKUX JIEMEHTOB OZHOBPEMEHHO. [apamMeTpbl 37IEeMEHTOB UMEIOT BCILIBIBAIOLINE TTOICKA3KH.

OO11e napamMeTpsl 31EMEHTOB:

- IBer — uBer aneMenTa. MOXHO BBIOpaTh U3 CIIMCKa TaOJIHIBI [[BETOB MM BBECTH B hopmaTe rgb(KpacHbIil,3eeHbli,CHHHN ).
Jl1s KOMMYTAIIMOHHBIX aNapaToB NMPaBWIBHO BBIOMpaTh LBeT «Kitacc HampspKeHWs», a A MOANMHMCEH KOMMYTAlMOHHBIX
annaparoB — «J/lucreryepckue UMeHay.

- HanpsbxeHue — Ki1acc HalpsHKEeHUS DJIEMEHTa.
- Macmrab — MacmTaGHEIH KO3()GHUIHEHT.
- Tonummua — k03QUIHEHT TONIUHBI TUHUH.

DJIEeMEHTBI UMEIOT HECKOJIBLKO napamMeTpOB-CUTHAJIOB!
- Tlonoxxenne — H,HeHTH(l)I/IKaTOP CHUTHAJIa MOJIOKEHUSI. 3HAUEHHE CUTHAIa MOXKET OBbITh: 1 — BKJIFOYECH, 0 — OTKITIOYEH.

- TeneynpaBnenne — MISHTH(UKATOP CHTHANA TEJCyNpaBlIeHHs. 3Ha4eHWe cuTHaima MoxeT ObiTh: 1 — BKIIFOUUTD, 0 —
OTKJIIOYUTD.
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- OGecroueH — HICHTH(UKATOP CHTHANA HAIWYUS HaNpsHKEHWs. 3HAYeHHE CHUTHAJTa MOXKeT ObITh: 1 — oOecToueH (HET
HanpsDKEHUS — JIEMEHT OKpalnBaeTcs uBeToM «O0ecToueHo»), 0 — Mo HarpsyKeHUEeM.

- 3azemyileH — UACHTU(UKATOP CHTHAJAa HANM4Ms 3a3eMJICHHS. 3HaUCHHE CUTHajla MOXeT ObITh: 1 — 3a3emieH (3J1eMeHT
OKpAILIUBAETCs LIBETOM «3a3eMieHO»), 0 — He 3a3eMJIeH.

- Pas6nokupoBan — Mentudukarop curuana onepaTBHOI OJOKUPOBKH. 3HAYCHUE CHIHANA MOXKET ObITh: | — pa3bIoKHpoBaH
(ynpasieHue paspenieHo), 0 — OoknpoBaH (Ha 21eMeHTe 0TOOpaXkaeTCst 3aMOK).

- Pabouee — umpeHTHUKATOp CHrHajga pabodYero IOJOXKEHWS TENEKKH. 3HAUeHHE CHTHajla MOXKeT ObiTh: 1 — pabouee
noJioxeHue, 0 — peMOHTHOE MOJIOXKEHHUE.

- KourponbHoe — naeHTH(UKATOpP CUTHATa KOHTPOJIBHOTO IMOJOXKECHHUS TENeKKH. 3HAYCHHE CHTHAA MOXET ObITh: 1 —
KOHTPOJIbHOE IToJIoKeHne, 0 — HEKOHTPOJILHOE TTOJIOKEHHE.

- 3navenwe — Vpentudukarop curHama 3HaueHWsS TeJen3MepeHHs. EnuHWIla M3MepeHHs TeNeyNpaBIeHHs NOJDKHA OBITh
3a7aHa B mapameTpax curHana. CrenuansHbie HaeHTHGUKATOpH! (CKkoOku obs3arenshbl): (D) nata, (T) Bpems, (UFIO) ®UO,
(UR) nomxuocts, (UF) damunust, (UD) umst, (UO) otyectBo, (UN) HMsI 0IB30BaTEIIS.

W neHTndukaTtopsl CHTHAIOB MOKHO BBOAUTH IIEPETACKMBAHUEM C AepeBa curHanoB TM-koHduryparopa. YacTo cUrHaibI Ui OHOTO
JJIeMEHTa OTJIMYAIOTCSI TOJIBKO pa3/ielioM M KaKUM-HHOyIb mpedukcoM. UTo OBl YCKOPHTH BBOJ CHTHAIOB B 3TOM Cilydae, HEOOXOANMO
npuMeHNTH MacTep «I[IpaBHiTo BBOJa CHTHAIIOBY.

[Monste paboTy MacTepa mpomie Ha mpuMepe. [yt Bcex pIeMEHTOB C KIaBHAaTyphl WM IEpeTacKUBaHHEM U3 JiepeBa curHauoB TM-
KoH(uUrypatopa ObI1 BBemeH mapamerp «[lomokeHme», curHaiusl Kotoporo umeroT BHA ts XXX. HeoOxommmo BBecTH mapameTp
«TeneynpasieHne», CHTHAIBI KOTOPOTO OTIMYAIOTCS TOJBKO HaeHTH(pHKaTopoM pazaera: tu XXX.

Jlns Bb3oBa Mactepa «IIpaBuio BBOJA CHIHAJOB» HEOOXOIMMO BBIODATh 3JIEMEHTHI M OTKPBITH MAacTe€p B KOHTEKCTHOM MEHIO
napamerpa «Teneynpasinenue». B none «VneHTndukartop pasiena» BBECTH pasznen «tu» U npedpuxc (ecam Tpebyercs), a B Ioje
«Mnentudukarop curHana» BeIOpaTh mapamerp «llonoxkeHue». M Haxare KHONKY «IIpuMeHHMTH». [ BBIOpaHHBIX SJIEMEHTOB OyneT
chopMHpOBaH TOJHBIA HAeHTHUKATOp curHana «TeneynpasieHuey W3 BBEICHHOTO HMIEHTHU(HKaTOpa pasnena (tu) ¥ uaeHTHUdUKaTopa
curHana BeIOpaHHOTO mHapamerpa («[lomoxxeHue») Oe3 paznena ¢ pobGasnenueM npedukca. Gopmar: Pazgen IIpepuxcCurnan. Ecmn HE
BBIOpaH IyHKT «3aMEHUTh HICHTH(HUKATOPY», TO paHee BBEACHHbIC HACHTU(DHUKATOPEI TapameTpa «Teneynpasienne» 3amenensl HE Oynyr.

5.3 TM-Knuent

TM-KIHEHT MOXXHO OTKpBITh W3 OKHA aBTOpH3alMu Wi KHomkoi «Kmment» m3 TM-koHduryparopa. Tak ke MOXKHO HAacTpPOHUTH
ABTOMATHYECKYIO aBTOPHU3ALMIO (CMOTpHTE IMyHKT 2.1), a 3arpy3Ky Opay3epa B IIOJHOIKPaHHOM peXUMe BMecTo pabodero crosa OC.
B neBoMm HikHeM yriy okHa TM-KIIMeHTa paclosioKeHa KHOIKA BbI30Ba MEHIO:
- BrIXox — 3axkpbIBaeT TEKyILU ceaHC MOJIb30BATEII U OTKPBIBAET OKHO aBTOPU3ALUY;

- TM-xoHpuryparop — oTkpbiBaeT TM-koH(pUTYpaTop;

- CxeMBlI — OTKpBIBAET CIIUCOK CXEM JOCTYIHBIX UL IPOCMOTPA;
- JKypHan coOBITHIT — OTKPBIBAET JKypHaJ COOBITHIA;

- JKypHnan TpeBOT — OTKPBIBA€T JKypHAI TPEBOT.

DJIeMEeHTBI CXEMBbI, TapaMETPBI-CUTHAIIBI KOTOPBIX HEMYCThIC, HMEIOT KOHTEKCTHOE MEHIO. DTO MEHIO OTKPBIBACTCS NPAaBON KHOIKOW
MBIIIH, a JJI1 CCHCOPHBIX 3KPAaHOB JOJITUM HaxxaTtieM (cM. Puc. 7 KOHTEKCTHOE MEHIO 3JIeMEHTa).
KoHTeKkcTHOE MEHIO TO3BOJISIET Uil BCEX CHIHAJIOB, OIPE/CNICHHBIX B MapaMeTpax dJIeMEHTa BBINOIHATH (IEHCTBHS MOTYT OBITh
OrpaHWYeHbI IPaBaMH I10JIb30BATEIIsN ):
- TeneympaBlieHHE (U1 KOMMYTAIIHOHHBIX alllapaToB);

- Py4HOH BBOZ;

- OTKpHIBAaTh PEJAKTOP CHTHAIA,

- JKypHaJ COOBITHH (IUIs TEIECUTHAJIOB);
- Tpaduk (g TeNeH3MEpEHHA).
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Puc. 7 KoHTEKCTHOE MEHIO dJIEMEHTA

JlomonHuTeNnbHAS BU3yanu3alys COCTOSHUS 1eMeHTOB cxeMbl (Puc. 8 Busyanu3zanus 6J0KUpOBKY pa3beJUHUTENEH):
- BOCKJIMIATEJBHBINA 3HAK — HE omnpeaeneH mapamerp «llomoxeHney;

- 3HaK BOMNPOC — HEIOCTOBEPHOCTH 1V curnana napamerpa «Ilonoxenuey;
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- 3eyieHas J1aJIoHb — PyYHOH BBOJ;
- 3aMOK — pa3beANHHUTEIb 3a0IOKHPOBaH.
Buzyanusanus GIOKHPOBKHM pa3beUHHUTENCH BBINONHEHA B BHJE JIOTHYECKOH cxeMmbl (cM. Puc. 8 Busyammsamus O0kupoBKH
pasbenuHUTENeH). OTKPHIBASTCS HAKATUEM JICBOM KHOIIKH MBIIIH Ha 371eMeHTe. Jlornueckas cxeMa CTpOUTCSI aBTOMaTUUECKU M3 BBIPKCHUS
CHTHaJa, KOTOpBI ykaszaH B mnapamerpe «Pa30noxupoBam». It NpaBUIBHOTO HOCTPOCHHUS JIOTHYECKOH CXEMBbl BBIPAKCHHE JOJDKHO
OTBEYATh CIIEIYIOIINM TPEOOBAHUAM:
- IUIS TIOCTPOCHHS JIOTHYECKON CXEMbI HCIIOb3YIOTCS TOJIBKO OMepaTophl «!», «or», «and» u ckobku () — Apyrue omnepaTopsl 1
¢byHkuuu urHopupyotes. [1o3ToMy, eciu BMECTO omepaTopoB «or», «andy» ucmoib3oBath ¢yHkiun OR() u AND(), To
Joruyeckas cxema OyeT HoCTpoeHa HeMPaBUIbHO (HO yIpaBieHHe OJOKUPOBKON paboTaTh OyAeT MpaBUIIBHO).
- eCNM Iepel CHTHAJIOM yKaszaH omepartop «!» (MHBepcws) — 3HadeHHe curHama 0 (OTKIIOUWEH) pa3OIOKHpYyeT, €CH HeT
oreparopa «!», To 1 (BKIIOUYCH) pa30IOKUpPYET;
- BBIHOCHTb 32 CKOOKH onepatop «!» Hemb3s.
PekoMeHyeTCsl MCIOJIb30BaTh Tepe]] BBIPAKCHHEM OIIEpaTop JOCTOBEPHOCTH «$» (cMoTpure mMyHKT 3.2.6.2), 4TO OBI pe3yibTar
BbIpaykeHHs ObLT 0, KOr1a OAMH U3 CUTHAJIOB HEJOCTOBEPHBIH.
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B normueckoif cxeme IJIsi CHUTHAJIOB BXOJSIIMX B BBIPAKECHHE pPa30JIOKUPOBKU YKa3bIBAaeTCsS JHCHETYEPCKOE HaUMEHOBAaHUE,
UICHTU(UKATOp CHTHANA, TEKyIlee COCTOSIHHE W YCJIOBHE — 3HAYCHWE CHUTHAla, NMPHU KOTOPOM pe3yibTaT BhIpaKeHUs Oyner 1
(paszbnokupoBan). Eciu cocTosiHue curHaiia u ycjaoBHE HEPaBHbI, TO CUTHAJN OJOKHPYET KOMMYTALHIO — 3TO OTMEYAeTCsl KpacHbIM (hOHOM.
I[BeToM TeKCTa M HOMEPOM CJ€Ba OTMEYAIOTCS CHUTHAIBI, KOTOPHIE MOBTOPSIOTCS B BBIPAKEHHH — 3TO MOMOTAeT ObICTpee BH3yalbHO
AQHATM3UPOBAThH JIOTHYECKYIO cxeMy. Eciii HoMepa HeT, TO CUTHaJl OJTMH pa3 BXOJHT B BEIPKCHHE.
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