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Tabsuma 1: PeBusuu TekyIero JoKyMeHTa

PeBusuga

ara

Onucanue

0.0.1

20.09.2023

[IpesBapurenbHas Bepcus ¢ OIMUCAHKEM perucTpoB modbus.

0.0.2

26.07.2024

e B peructpsl modbus gobaBiena nadopMalus o BpeMe-
HU MO/LyJIsl, COCTOSIHUN JIUCKPETHBIX BXOJIOB M BBIXO/IOB,
JInarHocTukas nadopmarus, nudopMalys 0 BpeMeHu 1
COOBITUU COXPAHEHUsI BHIOOPKHU, & TAKXKEe O COXPAHEHUU
MJIEHTU(DUKTOPOB TOCJIETHUX 8 BHIOOPOK.

e JlobaBiieHbI KOMAH Bl YIIPAB/IE€HUS JIUCKPETHBIMIA BBIXO-
JlaMu, KOMaHIbI pabOThI ¢ KOHMUTYpaIeil MOy, pac-
IIUPEHBI TApaMeTPbl KOMaH/IbI 3AIIPOCA BHIDOPKHU.

e JlobaBjieHo ornucanue mMoOJIy YeHIsT HEIIPEPBIBHOIO TOTOKA
orcueros o OPC UA.

e JloGasiena oOrmas nHdopMaIms 0 BOSMOKHOCTIAX MOJTY-
Jis, CeTEBBIX HACTPONKAX, CIIOcO0aX OpPraHU3aIluu CEeTH.

0.0.3

15.11.2024

Ucnpasienue GhopMysibl mepecdeTa KOJOB OTCUETOB B IJICK-
Tpudeckue u (pusnvecKre BeJIUYINHbBI, UCIIPAB/ICHIE HA3BAHUIA
9JIeMEHTOB aJipecHoro npocrpancrea OPC UA

0.04

07.03.2025

HobaBeno ommcanue MOJYyYIeHUs] W3MEPEHWI U COCTOSHUSA
JINCKPETHBIX BBIXOJIOB M BXOJIOB, & TaKKe YIIPaBJEHUS JUC-
KpeTHbIME Bbixosamu 110 porokory OPC UA. Jlo6asiena nH-
dopmarust 06 obuoBIeHnn BeTpoeruoro 11O momyiis.

0.0.5

12.03.2025

Jlobasena wadopMalus o Tuie Kanaja “OceBoe cMmerenne’”.
B dnarax cocrognug namepenus J100aB/IeHbI TPUZHAKU BbIXO-
Jla, 3HAYEHUsT M3MEePEeHUs 38 TPAHUIIBI HACTPOEHHOTO JTHAIAa30-
HA.

0.0.6

16.03.2026

JlobaBjieHo onmcanue MOBeIeHNsT NHIUKAIIINA CBETOINOI0B MO-
JTYJIST.

0.0.7

03.08.2026

JlobaBiieHo onmcanne BOSMOKHOCTH yMEHBITEHUST TaCTOThHI CO-
xpangemoii Beibopku (mapamerp WF  FREQ DIV koman bt
3aIpOCa COXPAHEHUST BBIOOPKH ).
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I'maBa 1

Oo0niue cBegeHUdg

1.1 OcHOBHBIE BO3MOXKHOCTH MO/IYJIEii CICTEMBI

JlaHHBII pas3 e Te3UCHO ONMMCHIBAET OCHOBHBIE BO3MOKHOCTH MOyJIeit cucrembr L-ViMS.

1.1.1 O6mue BO3MOXKHOCTH

o Kask/Iplii MOY/JIb CHCTEMBI MOMKET MCIOJIB30BAThCS KaK OT/IEJIBHOE HE3ABHCHMOE
YCTPOIICTBO, Tak U B coCTaBe CHCTeMBI (paszen 1.2).

o Kaxkplii MO/IY/Ib sIBJIsIeTCS OTJIEJIbHBIM YCTPOMCTBOM B ceTu co cBouM I[P-ajpecom,
KOTODBIi JIOJIZKeH OBITh HacTpoeH (pasfen 1.4) mepes mojKIIoIeHneM B pab0ayto CeTh.
D10 oTHOCKUTCH B TOM 4ncje u K mojyiaio L-VIMS-SWITCH.

e Kaxk/Iplit MOJTYJIb UMeeT KOHTPOJLIED I 00PadOTKU JAHHBIX U TOJJIEPyKKK HHTepdeii-
coB obmeHa, BcrpoerHoe [10 KoToporo mMoxeT 6bITh 06HOBIIEHO TI0 ceTH (paszern 1.6).

o Kaxk/plit MO/Iy/Ib UMeeT CBOIO KOH(MHUI'YPAIUIO PeKUMa PabOThl, KOTOpas OIpeIessieT
oTIpaIlnBaeMble KaHAJIbI, 00pabOTKY JTAHHBIX, JIOTUKY IeHepaIuu COObITHI, YIIPaBJICHUS
BBIXO/IaMK U T.JI. /lannas KoHpUTypaldsd XpPaHUTCA B SHEPrOHE3aBUCUMON MaMATH U
nocjie ee 3alucu MOJY/Ib IPU CTapTe aBTOMATHYECKH 3arpyzkaer ee (B TOM 4HCIIe U
nocsie cOpoca MUTAaHUS) U HAYMHACT PAbOTy B COOTBETCTBHU C HEll KAK ABTOHOMHOE
YCTPOHCTBO.

o Kazkplii MOLY/Ib TIOIEPKUBACT Ha AlIIaPATHO-TIPOIPAMMHOM YPOBHE CHHXPOHHU3a-
o BpeMenu 1o nporokosy PTP (IEEE 1588v2) B Bapuante gPTP (IEEE 802.1AS)
(pazmern 1.9).

1.1.2 IlzmepurejbHbIE KaHAJIBI

Mogynu L-ViIMS-ICP u L-ViIMS-NPS umetor 110 derbipe n3mMepuTebHbIX KaHAIA CO CJIe-
JIYIOIIIUMU BO3MOYKHOCTSIMU:

e Bce kananbr AL B paMkax ofHOTO MOJLyJist pabOTaioT MapasiielbHO U CHHXPOHHO.

e Bce kanager ATl momyns mMmeroT (hUKCHPOBAHHYIO YACTOTY, 3aBUCSIILYIO OT MOJIU-
dukanun Moy 128 k' gaa momuduranuit L-ViIMS-ICP-10-1, L-ViIMS-ICP-4-1 u
L-ViMS-NPS-1 u 42,667 k' mj1s1 ocTa/ibHbBIX.



e Momymu L-ViIMS-ICP u L-ViMS-NPS orimmgatorcst Turiamu JaTIUKOB, KOTOPBIE MOYKHO
MOJIKTIOYUTh:

— moayib L-VIMS-ICP nmomamepkuBaer MOAK/IIOUEHNE TaTIMKOB ¢ BBIXOJIOM II0 Ha-
HPSIZKEHUIO ¢ IIMTAHIEM TOJIOXKUTe/IbHOI nmossipaoctr uin ICP-parankn. Twun mar-
YUKa HACTPaWBaETCs MHIUBHUYaIbHO JIJIsT KayK/I0OI0 KaHaja B KOH(DUTYPAITUU pe-
xKuma paborsl Moayis. Toxk nuranusa [CP-maraukoB 3aBucuT oT MOIUMUKAIIAN
MOJLyJISI ¥ HE HACTPanuBaeTCs.

— momaysib L-VIMS-NPS noaepkuBaer MoJak/IoveHe JaTIUKOB ¢ BBIXOJIOM 10 Ha-

NPAXKEHUIO ¢ TATaHUEM OTPHUIATEIBHON ITOJAPHOCTH.

o /11 KaXKJI0r0 KaHaJsia MoJJIePKUBAETCS IPOBEPKa JefCTBUTEILHOCTA JIAHHBIX 110 CJIe-
JAYIONAMU KPUTEPUAM:

— IIpoBepka, 9T0 U3MEpPEHUs MOIAIAI0T B HACTPOEHHBIN JIMalla30H JIeHCTBUTETIbHBIX
3HAYEHUI BBIXO/IHOTO CUTHAJIA JaTINKA.
— Jlna ICP pargukoB npoBepka Ha K3 wianm oOpbIB 10 MOCTOSHHOM COCTaBJIAIOINIEH

CUr'taJia 110 HaCTpauBa€eMbIM IIOPOI'aM.

e /1 KaxKJ10T0 KaHaJja WHIMBUIYAIbHO HacTpanBaeTcsd KO3 UImenTsl nepesojia B hu-
3UYECKNEe BEJIMINHBI.

e Jlns1 KaxKI0ro KaHaja MOXKeT ObIThb HACTpOeHa CBOs 00pabOTKa JaHHBIX U BBIYHCIE-
uue ;1o 8 usmepenuit (pasmen 1.1.2.1). Kax oMy usMepeHuto MOryT ObITh HA3HAYEHBI
HOPOTH JIJIsT OIPeJIe/IeHUst JIBYX YpoBHeii TpeBor (paszmen 1.1.2.2).

e [luky pacuera m3MepeHuii U OOHOBJIEHUsI COCTOSIHUS KaHaJsia He mpeBbimaeT H0 Mc.

JLst KazKJ10ro KaHaJja MOXKeT ObITh Ha3HadeH KaHa T (ha300TMETINKA, OTMETKH (Da3bl OT
KOTOPOT'O MOT'YT HCIIOJIb30BAThCS JJI pacdera ImapaMeTpPOB TapMOHUK, & TaKKe MOTYT
OBITH BCTABJIEHBI B IOTOKOBLIE JIAHHBIE U JAHHbIE BHIOOPOK.

e J[1a KarkJIOro KaHaJjia MOYKET OBbITh BKJIIOYUEH 10 KOMaHjie depe3 mHTepdeiic mpu3Haxk
Bypass 714 oTKJII09ennst BceX MPOBEPOK Ha BPEMsl ITPOBEJIEHUs] CEPBUCHOTO OOCITY KU~
BaHUs KaHaJa.

o /1 Kazk/I0ro KaHaJjia MOI'yT ObITh YCTAHOBJIEHBI 110 KOMaH,Ie Yepe3 uHTepdeiic nim mo
Ha3HAYEHHOMY COOBITUIO IMPU3HAKH ITOABJICHUST TPEBOT WM YMHOXKEHHS YCTABOK.

e /1 KaxKJI0ro KaHasa MOXKeT ObITh I0JIyYeH HEIPEPBIBHBII ITOTOK OTCYETOB C IIPU3HA-
KaMi OTMeTKHU (as3bl JJIs MOJIHON 00paboTku maHubix Ha [TK.

e Jlyis KaxKJI0ro KaHasa MOXKeT ObITh COXPaHEHa B MAMSTH BHIOOPKa (HEIPephIBHBIN OJIOK
OTCYETOB JIAHHBIX 3a OIPEJIEJICHHBI HHTEPBAJI) 110 KOMAH/Ie WU [0 COOBITHIO.
1.1.2.1 O6paboTKa JaHHBIX U pacyeT U3MepEeHU

Crucok JOCTYITHBIX I/ISMepeHHﬁ onpejgesadercd HaCTpOeHHbIM THUIIOM KaHaJla. HO,IL,ILGP}KI/I—
BalOTCsd CJIEAYIOIHEe TUIIbI KaHaJ/JIOB U U3MEPEHUI:

e Bubpoyckopenue. /lanublii THII KaHaIa [TO/IPa3yMeBaeT MOJAKIIOUEeHNE JTaTINKOB aK-
cesepoMeTpoB. JloCcTymHbI ciiemytornie n3MepeHus:



— Yckopenwue. Borancienne snavenns (CK3, pasmax mim 1uk) BEOPOYCKOPEHHsI B
M/¢? B 33JaHHOIT TT0J10Ce (BEPXHSAST U HUZKHsIS TPAHUIIBI [IOJIOCHl HACTPAUBAEMbIE B
npejiesiax ot 2 'y io 10 k', BepxHsist rpaHuiia He MOXKeT ObITh OOJIbIle HUXKHEH
oostee 1em B 1000 pa3).

— Yckopenune (BY). JlocrynHo TOMBKO i Moy/ieil Moaudukanuii ¢ 4actoroi
npeobpazosanust AT 128 kI'1. Beraucienne 3uavenus (CK3, pasmax uin nuk)
BUOPOYCKOPEHUS B HacTpanBaemoii mosoce B rpanunax or 1 kI'm go 40 kI'm.

— Ckopoctb. Boruncienne snauenns (CK3, pasmax winm 1mmk) BUOPOCKOPOCTH B
MM/C B 3aJIAHHOM 1M0JI0Ce (BepXHsIsl U HUZKHsIsSI TPAHUIIBI TTOJIOCHI HACTPANBAEMBIE
B rpejesax ot 2 ' j1o 10 k['11, BepxHsis IpaHuIia He MOXKET OBbITh OOJIbITIE HUZKHEH
6osiee uem B 1000 pa3). Berauciisercs myTeM nHTErprupoBaHus CUTHAJIA YCKOPEHHS.

— IMepememienne. Boraucienne 3navenust (CK3, pasmax wim nuk) subpornepeme-
IMIEHNs B MKM B 33JIaHHOT 110J10Ce (BEePXHsIs U HUYKHSISI TPAHUIIBI TIOJIOCHI HACTPA-
Baemble B ripesesnax ot 2 ' qo 10 k', Bepxusist rpanniia He MOXKET OBITH OOJIbIITE
HrzKHel 6ostee em B 1000 pas). Boraucisercs myTeM JBOHOIO MHTErPUPOBAHMST
CUTHAJIa, YCKOPEHU.

— IlocTosiHHOE HaIpsi>keHHne. Bohlunc/ienne MoCTOSHHON COCTABISIONIENH CUTHATIA
B Bosbrax.

— nx Ammumnrysa yckopenusi. Berancienne snavenns (CK3, pasmax nam muk)
BBIOPAHHOI TapMOHMKM CHUT'HaJIa YCKOpeHus. JacToTa rapMOHUKHU OIPeIe/IsaeTcst
Ha OCHOBE JAHHBIX (pa300TMETINKa, KOTOPBIN JTOIKeH ObITh Ha3HaYeH KaHAJTY /I
BKJIIOYEHUA JaHHOI'O USMEPEHUA.

— nx Paza yckopeHusd. Boraucienne 3aavuenns ¢pas3bl BBIOpAHHO! TrapMOHUKU CHUT-
HaJIa YCKOpeHns. JdacToTa TapMOHUKN M TOYKa HYJIE€BOM (Dasbl OIpEeIe/IgeTcsa Ha
OCHOBE JIAaHHBIX (HAa300TMETINKa, KOTOPBIH JO/IKEH OBITh HA3HATEH KAaHAJY JIJIsi
BKJIIOUEHN JTaHHOTO m3Mepennsa. Paza MoKeT ObITh BBIYHUC/IEHA TOJIBKO €CJIU JIJIsT
dazooTMeTdnKa ¢ OJHUM COOBITHEM Ha O0OOPOT.

— nx AMIUITUTY/Ia CKOPOCTHU. AHAJIOTUYIHO NX AMILIATYJa YCKOPEHUSI, HO JIJIsi
CUT'HAJIA BHOPOCKOPOCTH.

— nx Paza ckopoctu. Anajsorndno nx Paza ycKopeHus , HO JIJisi CUTHAJIA BUO-
POCKOPOCTH.

— nx AmMiuintyaa nepemerteHusi. AHAJTOTHIHO NX AMILIATYJa YCKOpPEeHus,
HO JIJI CUTHAJIA BUOPOIIEPEMEIEeHM.

— nx Paza nepemerenns. Anajorndno nx Paza yCKOpeHUs, HO JJisi CUTHAJIA
BHOpOIIEPEMEITIEH NS

e PanunanbHag Bubparnus. Jlagublii T KaHaJa moapa3yMeBaeT MOAK/II0UeHne TaTIu-
KOB TIepeMeleHns (IIPOKCHMETPOB), HAIIPUMED BUXPETOKOBBIX, JJIsi OIPEIeIeHNsT BIO-
paruu. JocTynHbl ciieiyionime n3MepeHmns:

— Ilepememienne. Boraucienne snauenusi (CK3, pasmax win nuk) Bubporepene-
meHnd B MKM B 3a,ZLa.HHOIU/I I10JI0CE (BerHHH 1 HU2KHAA I'PaHUIIBI IIOJIOCHI HaCTpau-
BaeMble B pejieniax ot 2 ' o 10 k', BepxHsis rpanuiia He MOXKeT ObITH O0JIbIITe
HzkHeit 6ostee wem B 1000 pas).

— 3a3zop. Boruncienne mocTossHHOR cocTaBIgoONeill curuasia B Boabrax, s ompe-
JIeJIeHUsT 3HaYEHUsT 3a30pa MEXK/Iy JATINKOM U ITOBEPXHOCTHIO.
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— nx Ammnuryna nepemertieHusi. Borancienne snadenusi (CK3, pasmax nim
UK) BBIOPAHHOIN TapMOHWKHU CHUTHAJa BUOpOIepeMerneHns. JacTora TapMOHUKI
OIIPEIE/ISIETCST Ha, OCHOBE JAHHBIX (pa300TMeTINKa, KOTOPBI JTOJIZKeH ObITh Ha3HA-
YeH KaHaJIy JiJIs BKJIIOYEHUs JAHHOTO M3MEpPEeHUs.

— nx Paza nepemernienus. Beraucienne 3nadeHnst (pasbl BLIOPAHHON FAPpMOHUKH
curHaja BuOporepeMereHus. JacTora rapMOHUKHN U TOYKa HYJIEBOI (has3bl Ompe-
JIeJIgeTcd Ha OCHOBE JIAHHBLIX (ha300TMETUYHKA, KOTOPBI JT0I7KeH OBbITh Ha3HAYeH
KaHaJly IJId BKJIIOYEHUA JaHHOI'O U3MEPEHUA. (DaSa MOZKET 6bITb BbIYUCJ/IEHA TOJIb-
KO ecJIi JJist Ppa300TMeTINKa C OJIHUM COOBITHEM Ha 0OOPOT.

— MakcumasnbHOe cMmelrenne ot cpeaHero (Smax). Beraucienne MakcuMalib-
HOT'O OTKJIOHEHUS BaJia OT CPEJTHETO TOJIOXKEHUS 110 JIBYM KOOPJAMHATAM B MKM, CO-
orBercrByeT napameTpbl Smax o 'OCT NMCO 7919-1. s Beraucienus Tpedyer
HA3HAYEHUsT BTOPOIO KAHAJA 9TOIO K€ TUIA ITOTO YKe MOJLYJIA, /I MOy IeHUsT
BTOPOl KOOPJAUHATEIL.

e DazoorMmerynk. /[aHHblil KaHa I MpeJIoIaraeT MOJAKII0UYeHIe JaTIYNKOB BHOpOIepe-
MEIIEHNs WK JaTIuKa 060poToB. KaHaJ CIyKUT /I OIpeJie/ieHus] CKOPOCTH Bpallie-
HIsI BAJIa [0 CIIENUATbHBIM OTMETKAM (BBICTYII UJIH BIIAIMHA) U ONPe/IeIeH s MOMEHTOB
BpeMenn ux obHapyzkenus. [lomydennble orMeTk ha3bl MOTYT OBITH HCIIOIHL30BAHBI B
JIDYTUX KaHaJIaX Kak JIjIs U3MEPEHuil, TaK U B BbIOOPKAX U MOTOKE JAHHBIX JIJIs COIIO-
CTaBJIEHUs JIAHHBIX ¢ OTMeTKaMu (ha3bl. JloCTyIHBI citerytonye n3MepeHus:

— CkopocTh BpalneHus. Borunciennas cKOpOCTb BpallleHusl Bajia B 000poTax B
MUHYTY.

e OceBoe cMmernenue. Jlannbiii THIT KaHaJia Mopa3yMeBaeT MOIK/II0YeHe JTATINKOB T1e-
pemertienust (IIPOKCUMETPOB), HAIIPUMED BUXPETOKOBBIX, JIJIsI OIPEJIC/ICHUST N3MEHEHUSI
MTOJIOZKEHUs BaJIa WM JIPYroro o0beKTa OTHOCUTEIbHO 3aJlaHHoi Touku. [ kanasia
3a/1aeTCsl yPOBEHb CUT'HAJIA, KOTOPBIN CUNTAETCS HYJIEBBIM IIOJIOKEHUEM, & TAKXKe KaKoe
HaIIpaBJICHUE N3MEHCHIA CUTHAJIa CUNTACTCA IOJOXKUTEIbHBIM OTKJIOHECHUEM, & KaKOe
oTpunarebHbIM. JlocTyIHBI ciieayonme n3MepeHust:

- HOBHHI/IH. Brorauciienne oTKIOHEHNS U3MEPEHHOI'O ITOJIOZKEeHUA ITOBEPXHOCTU OT-
HOCHUTEJIbHO Sa,ILaHHOﬁ TOYKHU C Yy9€TOM HaCTPOCHHOI'O IIOJIOZKHMTEJ/ILHOI'O HallpaB-
JIEHUA B MUKPOMETPaXx.

— 3a3zop. Berauciienne nocrosinnoit cocrasiisonieil curnasia B Bosbrax, s onpe-
JeJIeHnsl 3HAUEeHNST 3a30Pa MEK/IY JIATIYNKOM U MTOBEPXHOCTHIO.
1.1.2.2 OmpepesieHne NPU3HAKOB TPEBOT

J171s1 KazKJI0ro paccIUThIBAEMOrO M3MEPEHHsT MOTYT ObITh 3a/IaHbl OPOTH (YCTABKY) JIJIsT
orpejiesieHnst IByX yposHeil TpeBor: “IIpemynpexaenne” n “Ocranor”. Jlj1s KaxK10r0 ypOBHSA
3a/1a€TCH:

e YcjIoBHE CPaBHEHHS C ITOPOTOM
e Bepxnuwii mopor

e Huxknuit mopor

B zaBucumoctu oT yCjI0BUS MOTYT HCIOJIB30BATHLCS 00a MOpOra, TOJBKO OIUH U3 JIBYX
WJIA He NCIOJIB30BaThCs BOOOIIe. JJOCTYIHBI cieayromue yCaoBus:
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e 3ampelleHO — IpOBEPKa TPEBOI'M HE BBIMOJHsETCA. [[pu3Hak TpeBoru Bcerja B Tpe-
ThEM COCTOSTHUU (CM. HUZKE).

e Brimme — Tpesora, ecium 3HaYeHNE U3MEPEHUS TIPEBBINIAET BEPXHUIA TOPOT
e Huxke — TpeBora, ecsin 3nadenne m3MepeHust HUKE HUKHETO ITOPOTa

e Bue unTepBajsia — TpeBora, ecjim 3HaUYCHHE U3MEPEHUs BBIIIE BEPXHETO IMOPOTa WIN
HUKE HUXKHETO

e B mHTepBasie — TpeBora, ec/iv 3HaUCHUE U3MEPEHUS HUZKE BEPXHErO U BBIIIE HIKHETO

[Ipu KazKJIOM IMOJIyYeHUN HU3MEPEHUsI MOYJIb ITPOBEPAET YCJIOBUS JJIs KAaXKJOTO yPOB-
Hsl TPEBOI. DTU 3HAYEHUs JOCTYITHBI JIJIsT 9TeHHUs depe3 nHrepdeiic BMecTe O 3HATEHUSIMU
MU3MEpeHNs, a TaKyKe UCHOJIb3YIOTCsT B JIOruKe cobbituii (pasmen 1.1.4).

SHavueHne NMpuU3HaKa I KaXKJIO0TO YPOBHS TPEBOTUM BBIYUC/ISIETCS HE3ABUCUMO OT JIPY-
roro M YCJIOBHS IPU3HAKOB MOI'YT OBITH HACTPOEHBI IIPOU3BOJIbHBIM 00paszoM. Kak mpaBuiio
“OcrtanoB” UCHOIB3yeTCs KaK 060Jiee BBICOKMIT YPOBEeHb TpeBoru 1o cpaBHenuto ¢ “IIpemympe-
xienne’. B atom ciydae s TpeBoru “OctaHoB” UCHOJIB3YIOTCs H0jIee KeCTKUE YCJIOBUS 1
[IPY YBEJIMYIEeHNN BUOPAIINU CIIePBa CTAHOBUTCS aKTUBHBIM Ipu3Hak “‘OcTtaHOB”, a 3aTeM cTa-
HOBATCsI aKTUBHbI 002 IIPU3HaKa (B 3TOM CJIydae IPU aKTUBHOM Ipu3Hake Tpesoru “OcraHos”
Beerjia akTuBeH npusHak “Ilpemynpexnenne”).

[Ipu sTOM MpU3HAK TPEBOI'M MOXKET NMPUHUMATH B JEHCTBUTEJILHOCTA TPU 3HAYEHUS:

e Jloxkb — oTCyTCTBHE TPEBOIH
e VcTtnHa — Hajmdue TpeBOr'u

e 7 — Tperbe cocTosiHme, KOTOPOE YCIOBHO MOXKHO Ha3BaTh Heollpeie/ieHHbIM. [IpusHa-
KI TPEBOTM MPUHUMAIOT 9TO COCTOsIHUE TP HencnpasHocTr Kaxasa (K3 mim o6peiB),
a TaKyKe eCJIU MPOBEPKa YCJIOBHUS TPEBOI'W 3AIPEIeHa. JTO COCTOSTHUE CIIEIUATBHBIM
obpazoM obpabarbiBaercs B Jioruke cobbrruii (pasen 1.1.4).

KpOMe TOI'0, UHAUBUAYAJIbHO IAJId KazKJ0I'0 KaHaJla CYIIECTBYIOT AOIIOJIHUTE/IbHbIC ITPU-
SHaKWM YIIpaBJIeHUd OIIpeae/IeHuEM TPEBOI':

e HeucnpaBHocTh KaHaJjia — 1npu oOHApyKEHUU HEUCIIPABHOCTH KaHaJsa, IPOBEPKA
[PU3HAKOB TPEBOI OTKJIIOYAETCsl (IPUHUMAIOT Z-COCTOSIHUE).

e Bypass — crnenumayibHbIil TPU3HAK, YCTAHABIUBAEMBIN TOJIL30BATEIEM TI0 KOMAH/IE.
OTkIIO9aeT KakK MPOBEPKY BCEX TPEBOT, TaK W IMPOBEPKY NPU3HAKA HEUCIIPABHOCTHU
KaHasa (MIPUHUMAIOT Z-cocTosiHue). Kak mpaBujio UCrosb3yeTcs Jjisi CEPBUCHBIX paboT
C KaHaJOM, TaKAX KaK 3aMEHa JaTYnKa.

e IlonaBsienne TpeBOr — OTKJIIOYAET MPOBEPKY BCEX TPEBOI i KaHasa (BCE TPEBO-
ru B cocrogunu JI0xKb) 6e3 OTKIII0YeH s IPOBEPKHU [IPU3HAKa HencrnpaBHocT. Moxker
yCTaHaBJIMBATHCA KaK I10JIb30BaTe/IeM, TaK U 110 HACTPOEHHOMY COOBITHIO.

e YMHOX>K€HHE yCTaBOK — IIPU aKTHBHOM IIPU3HAKe IIPOBEPKA TPEBOI' HE OTKJIIOYAET-
cs, HO YBEJIMYUBAIOTCS IIOPOTH JIJIT UX OIPe/IesIeHNs, B 3a/laHHOE WHINBU/LYAJIBHO IS
KazKJI0r0 U3MEPEHns YnucjIo pa3. MoxkeT ycTaHaB/IMBATHCS KaK IOJIb30BaTeIeM, TaK 1
10 HACTPOEHHOMY COOBITHUIO.



1.1.2.3 Ilopor Ha m3MeHeHUe 3HAYECHUS N3MEPEHUSA

g KaxKJaoro m3MepeHns MOXKHO TaKyKe HACTPOUTH IOPOI Ha M3MEHEeHHe 3Ha4deHus B
IIPOIEHTaX OT 33/IAHHOI O/Ib30BATEIEM JIJIS STOTO U3MepeHus MKasbl. [I[poBepka mannoro
[IOPOT'a BBIIOJIHAETCS CJIEJYIONEM 00pa30M:

e Kak TOJIbKO MO/YyJieM OBLIIO II0JIy4Y€HO IIEpBOE rII‘eIl/’ICTBI/ITeJIbHOQ SHa4dYcHUEe OJ1d JaHHOI'O
U3MEPEHNsd, OH COXPaHAET €TI0 KaK baszoBoe.

® HpI/I IIOJIyHYE€HHHU II0CJIEAYIOIIUX ,ILQI‘/JICTBI/ITG.HBHBIX 3HAYeHU MO/YJIb BbIYUCJIAET OTKJIO-
HEHHNE 3TOI'O 3HAYCHUA OT COXPaHEHHOI'O 06a30BOro

e Eciim oTKJIOHEHUE HE MPEBBIMACT 3a/aHHBII TOPOT, TO MPU3HAK MPEBBIIMICHUS TOPOTa
U3MeHeHHsT cOPaChIBAETCS, €CJIM OH ObLII YCTAHOBJIEH paHee. BoJibilie HUKAKUX JIeHCTBH
HE BBINOJIHAETCs, 0Aa30BOE 3HAUYCHHUE OCTACTCS ITPEAKHIM.

e Ecym oTkonenne IIPEBbIIIACT IIOPOI, TO YyCTaHaBJIMBACTCHA IIPU3HAK IIPEBbINICHUA ITIOPO-
T'a UISMEHEHUA U TEKYyHIIe€ 3HAYCHNUE COXPAHACTCA B Ka9E€CTBE bazosoro. Takum O6p&30M
IIocJjieIyromue usSMepeHud yzKe 6y,ZLyT CpaBHUBATLCA C HOBbBIM 0a30BbLIM 3HAYCHUEM.

e Ecyin obHapy»KeHa HEUCIIpaBHOCTH KaHaJa, TO 6a30Boe 3HadeHue copacbiBaercs. [lpn
HEHCIIPABHOCTH KaHaJja OTKJIOHEHHE He IIPOBEPSIeTCs, a OXKMUIAeTCs IepBoe JIeiCcTBU-
Te€JIbHOE 3Ha4Y€HUE B COOTBETCTBHUU C II€PBbLIM IIYHKTOM.

TakuMm 00Opa3oM, ec/i 3HAYCHHE M3MEPEHHUs ITOCTEIEHHO M3MEHSIETCs, TO MIPU IIPEOJIo-
JIEHUH KazKJI0rO MHTepBaJia 3aJaHHOl BeJIMYUHBI OyjleT aKTUBUPOBAH Ha OJMH IHUKJ cOOpa
[PU3HAK [PEBBIIEHKsI TI0POra U3MEHEeHHsl 3HAUeHHsI. DTOT IPU3HAK BMecTe ¢ 6A30BbIM 3HA-
YeHMeM U TeKyIIUM OTKJIOHEHHEeM OT GAa30BOr0O JOCTYIIEH Jid YTeHus 1o unrepdeiicy. [Ipu-
3HAK NPEBBIIIEHNs I0POra U3MEHEHNs TAKXKe MOXKET ObITh UCIIOJIb30BaH B JIOTUKE COOBITHIA
(pazmen 1.1.4).

1.1.3 JIuckpeTHbie BXOJIbI

Mogymn L-ViIMS-ICP, L-ViMS-NPS u L-ViMS-SWITCH wumeror 1mo ojHOMY JIHCKDPET-
HoMy BbIxoty. CocTosHIe TUCKPETHOTO BBIXOJIa MOXKET ObITh IMPOYUTAHO 110 HHTepdeiicy, a
TaKKe MCHOJIH30BaHO B JIOTHKe coObITHii (paszen 1.1.4), B TOM 9mcie U KaK MPU3HAK [0JIaB-
JIEHU TPEBOI' NJIX YMHO2KEHUA YCTaBOK.

1.1.4 CoObiTuga

B momyse moxket ObITh HacTpoeHo 10 64 pasubix coobiTuii. Kakoe codbiTue MokeT ObITh
JInhO B AKTUBHOM, JTHOO HE B AKTUBHOM cOCTOsiHUU. COCTOSTHIE OIIPEJIE/ISIeTCs C TOMOIIBIO Ha~
CTPOEHHOM JIOTMKYU cpabaThIBAHUA COOBITUSI. BXOIHBIME YCIOBUAMU JIJTs IIOCTPOEHUS JIOTUKI
cpabaTbIBaHUs MOT'YT CJIYKUTH CJIEIYIOIIUE JIaHHbIE:

e [Ipusnaku nsMepenwmii:

— HewmcrrpaBHOCTh — aKTHUBHO, €CJI OOHAPYKEeHa HEUCIIPABHOCTH KaHaJia, K KOTO-
POMY OTHOCHUTCH U3MEPEHUE

— IlpemynpexkjeHne — npu3HaK BBIIOJHEHUs YCJIOBUSA TpeBoru ypoBHA “TIpery-
npexKJjieHne’ st JaHHOTO U3MePEeHUs
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— OcTaHoB — IpU3HAK BBIOJJIHEHUs YCJIOBUs TpeBorn ypoBHs “OcTaHoB” J/isl JTaH-
HOT'O M3MepeHUs

- HOpOI‘ OTKJIOHEHUA — IIPpHU3HaK IIPEBLINICHUA ITOPOr'a Ha M3MEHEHNE SHaYeHUA
JJId JaHHOI'O U3MEPCHUA

e CocrosiHrEe TUCKPETHOIO BXOJA.
e Cocrosinue Apyroro COOLITHS.

OTH IPU3HAKHI MOTYT 00beIMHATECA B JIOTHUECKOE BBIDA’KEHUE € TIOMOMIBIO CTAaHaPTHBIX
JIOTUYeCKuX dy1eMeHToB “W” (ncTuHa, TOMBKO ecyin 00a BXOJHBIX HpU3HAKa MCTHHEI), “V1JI11"
(ncruna, ecim xorst 66 onuH npusHak uctwuH), “HE” (n3MmeHeHmne nctusbl Ha J10XKb 1 HA060-
pot). Obiriee cyMMapHOe KOJTMIECTBO UCHOIb30BAHHBIX IIPU3HAKOB U JIOTHYECKIX HJIEMEHTOB
B JIOTUKE cpabaThIBAHUS OJHOTO COOBITUsI OTpaHUYEHO H12 37IeMeHTaMu.

OcobennbiM 006pa3oM obpabaTbiBaeTcs Z-COCTOSTHUE JIJIsl ITPU3HAKOB TPEBOI: BXOJBI C Ta-
KHIM COCTOsHHEM He YUUTBIBAIOTCA B JIoruKe. 10 ecThb, ecju 3HadeHHe Ha oJHOM Bxoje ‘117
wm “NJIN” HaxomuTcs B TPeTbeM COCTOSHUHU, TO PEe3yJabTaT OOOUX ITUX JEMEHTOB COOT-
BETCTBYET 3HAUCHUIO BTOPOro BXoJa. K Ha BceX BXOHaX JIOTHYIECKOro 3/IeMEHTa 3HAUCHHE
Z, TO W BBIXOJI JIOTHYIECKOT'O 3JIEMEHTa COOTBETCTBYET Z. Ecam pe3ysibraT BCero JOrmIecKoro
BBIPaKEHHUA Z, TO COOBITHE HAXOAUTCA B HEAKTUBHOM COCTOSHHM.

CocrosiHue cOOBITHIT MOYKET OBITH IPOYUTAHO 110 MHTEepPdEICy, a TAaKXKe NCIOIb30BATHCS
JULSL:

e CoxpaneHust BHIDOPOK
[ ] praBﬂeHI/IH JAUCKPETHBIMUA BBIXO/aMU

® OHpe,ZLeJIeHI/ISI IIPU3HaKOB IIO/[aBJICHUA TPEBOI' 1 YMHOXKEHUA YCTaBOK

1.1.5 JIncKpeTHbIe BBIXOAbI

Kazxnprit momysas cucreMbl L-ViIMS umeer jauckperHble BXoJibl. JIMCKpeTHbIE BXOMIBI JIe-
JIAThCs Ha CJIEJIYIONIME THIIbI, OTJINYAIONINEeCs TOJbKO 3JEKTPUIECKUMEI XapaKTEePUCTUKaAMKI
(JIoruKa yrpas/eHus HACHTHIHA):

e CiaborokoBbie pedie. [IpucyTcTByoT Ha KaxKJI0M Mojyse oT 1 jio 2.
e CwibHOTOKOBBIE peJie. [IpucyrcrBytor uHa momysre L-ViIMS-REL

praBﬂeHI/IH JAUCKPETHBIMUA BbIXOJaMM BBIIIOJIHAETCA B COOTBETCTBUU C HaCTpOﬁKaMH pe-
KMa paboThbl MOJIYJIS CJIETYIOIIIM 00Pa30M:

e YV KayKJIOrO BBIXOJIa €CTh CBOE JIOTHYECKoe cocrostane (“akmueno” — ecTb TpeBora min
“ne axmueno” — HET TPEBOIM) W 3JIEKTpUUeCcKoe (3ammrano mim obecrodeHo). Mo-
JKET WCIOJIb30BaThCsl KaK MpsiMasi JIoruka (3amurano npu tpesore mwin Normally De-
Energized), Tak u uaBepcHas (o6ecroueno npu tpesore mwin Normally Energized). ITo-
cJIejTHee WCIIOJIb3yeTCsl B CIydae, KOrJa OTCYTCTBUE NMUTAHUS MOJLYJIS CUUTAETCS Tpe-
BOTOfi (9aCTO JIJIsi BBIXOJIOB, UCIIOIB3YIOMNXCS KAK MPU3HAK HEHCIIPABHOCTH).

® ,HJIH KazKJ10I'0 BbIXOJa MOXKET OBITD HaCTPOEHO Ha4daJIbHOE COCTOAHUE, KOTOPOE 6yaeT
YCTaHOBJICHO ITIOCJI€ BKJIIOYCHUA ITMTAHUA MOIYJIAA.
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Kaxk 1p1it BBIXO/T MOXKET ObITh HACTPOEH Ha PYUHOE yIpaB/eHus (110 narepdeiicy mosb-
30BaTeeM) UM aBTOMATHIECKOE TI0 3aJJAaHHOMY COOBITHIO.

[Ipu aBTOMaTHYECKOM YIIPABJIEHUU MOTYT ObITH MHIUBHUIYAJTbHO HACTPOEHDLI 3aJ1ePK-
Ka BKJIIOYECHUA W BBIKJIIOYCHU, T.€. BBIXOJ] MEPEXOJUT B AKTUBHOE COCTOAHUE TOJIHKO
II0CJIe TOTO KaK COOBITHE OYIeT aKTUBHO HEIPEPHIBHO B TeUYeHIE BPEMEH! BKJIIOYEHN I,
U MEePEXOUT B HEAKTHUBHOE TOJIBKO €CJIU COOBITHE HEAKTHUBHO HEIPEPBIBHO B TeUeHUe
3a/IeP?KKH BBIKJIIOUYEHU.

[Tpu aBTOMATHYIECKOM YIIPaBIEHUN BBIXOJ MOXKeT ObITh HACTPOEH Ha PesKuM ¢ (pUKca-
nueit. B sTom cirydae mpu mepexojie B AKTHBHOE COCTOSTHIE BBIXOJ OCTACTCSA B HEM ITOKA
ue OyJieT cOpoIIeHo 1Mo KoMaH/Ie duepe3 uarepdeiic.

Kazk oMy BBIXO/Ty MOXKET OBITH Ha3Ha1ueHO coObITHe cOpoca. IIpn ero akTuBanum u J10
TeX 0P IIOKa 9TO COOBITHE aKTHBHO, BBIXOJ, IIEPEXOIUT B HEAKTUBHOE COCTOSHUE BHE
3aBUCUMOCTHU OT JIPYTHUX YCJIOBUIA.
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1.2 BapuaHTbI OpraHu3aliii CETU CHUCTEMbI

B nannom pasjesie puBeieHbl pa3Hble BApUAHTHI OPTAHU3AINN CETU, B KOTOPOI MCIIOJThb-
gytorcsd mojysn cucrembl L-ViIMS. Ha uzobparkennsix cxeMbl opranusanuu ceTu OyyT uc-
[I0JTL30BAHBI CJIEJIyIONe 0003HATEHUS:

e 10 — momyib BBoga-BeiBoja (L-VIMS-ICP, L-ViMS-NPS, L-ViMS-REL).
e SWITCH — momyab L-ViIMS-SWITCH.

e Criomnast cunsta Juaus — (usndeckoe coepunenue 1o Ethernet.

e IIyHKTUpHAS JTUHUSA CO CTPEJIKAMU — JIOTUMECKUN OOMEH JTAHHBIMHU:

— cepas — donosbriit oomen [TK-momym
— 3ejieHasg — OOMEH B PeaJIbHOM BPEMEHH MeK]Iy MOJLYJIsIMU

— KpacHasg — OOMEH MeXKJIy MOJY/ISIMA U CEPBEPOM PeabHOr0 BPEeMEHU

1.2.1 Hcnoan3oBaHuUe MOIYJIEil B ceTu ODIIero Ha3HaAYeHUs

Cxema opraHm3aliny TaKoi ceTH IoKa3aHa Ha pucyHke 1.1.

O6meH MK ¢ mogynsimu cuctemMbl B (hOHOBOM pexumve:

- YTeHne NHhopMaLMK O MOAYNAX

- Nepefaya KOMaHz, yrpas/ieHusi u KoHdurypauum

- YyTEeHWe COCTOSIHUSI MoAy e, U3MEPEHWA, TPEBOT, COObITUIA,

[MCKPETHBIX BXO/IOB U BbIXO/IOB CeTb 06u.|,ero
YTeHMe BbIGOPOK MJIN MOTOKOBbIX AAHHbIX Ha3HauYeHus

Puc. 1.1: Cxema cerm o0rmero HazHadeHus: Ha Oa3e OOBITHBIX KOMMYTATOPOB

Moymu cucrembr L-ViMS MoryT ucnoib30BaThes Kak OTIEIbHBIE MOJIYJIN BBOJIA BBIBO/IA,
noikJiovennble Hanpsamyto K [TK mim x JokapHOl ceTn o0I1ero HasHaveHus, IIOCTPOEHHYIO
Ha 0e3e OOBITHBIX KOMMYTaTOPOB.

B sTom cityuae Bce yipasieHune ciydae B3auMoOecTBUE BO3MOYXKHO TOJBKO Mexk 1y [TK
U KazKJIBIM MOJLYJIEM. Y IIPaBI€HUE BBIXOJAMU MOJIYJ/IS MOYKET OCYIIECTBJISIThCSA TaKKe JIM0O
¢ TIK, mmbo Ha ocHOBe m3MepeHmit 3TOTO Ke MOy ss. OOMeH JaHHBIME MEXKIy MOLYJISIMUI
HAIPSAMYIO HE OCYIIECTBJISETCS.

Taxzke pu TaKOM BapuaHTe OPraHU3AIMH CETU He JOCTYIIHA CUHXPOHUBAINS BPEMEHH,
[IPUBSI3KA JIAHHBIX MOXKET OCYIIECTBJIAThCA TOJbKO Ha IIK Kk cBoemy Bpemenu, Ha TOUYHOCTH
KOTOpPO#t OYyIyT BAuATH 3aiepkku nepepadn cetu u peakimun OC TIK.
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1.2.2 Hcnoabp3oBanue cetu Ha ocHOBe moxayieit SWITCH

Cxema opranmsaiiu Takoil CeTu IokKa3aHa Ha pucyHke 1.2.

O6MeH B peasibHOM BpeMeHU Mexzy MOAYNSIMU CUCTEMbI: CeTb OOMeHa B :
- CUHXPOHW3aLWSI /IOKA/TLHOTO BPEMeHW CUCTEMbI |
) omegm daa;l'bl P peasibHOM BpPEeMEeHMU
- n3vMepeHust

- COCTOsiHWE TPEeBOr

- Co6bITUSA

- COCTOSIHUS AUCKPETHBIX BXOZ0B

v v Ty v v v v v v
10 10 ' |

] : [
SWITCH SWITCH |
\

P
»

O6meH MK ¢ MoaynsMu cuctembl B OHOBOM pexume:

- yTeHune nHpopmaLmn o MoaynNsax

- Nepefaya KoMaHg, yrnpasieHusi 1 KoHdurypaumm

- YTEHWe COCTOSIHUSA MOy e, N3MEepPEHWIA, TPEBOT, COOLITUIA,
[VCKPETHbIX BXOZOB U BbIXO0B

- YTeHne BbIGOPOK NN MOTOKOBbIX AaHHbIX

CeTb o6Lyero
Ha3HauyeHusA

S |

Puc. 1.2: Cxema ceru peasbHOro Bpemenu Ha ocaoBe mosysteit SWITCH

B namnom Bapmante momyiu cucrembl [-VIMS coenunenbl Mexkry co0Oi MOIyIsIMU
L-ViMS-SWITCH, o6pa3ys cecTb peajilbHOTO BPEMEHH, IJe MOMHUMO OOBITHBIX ITAKETOB
MOTYT IE€PEIABATHCSA TPUOPUTETHBIE ITEPEIATIN.

[Tonb3oBarenbekue [TK mMoryT mogk/odaTbed OO0 HAIIPAMYIO K JIAHHOW CETH K OJIHO-
My u3 optoB Mojyiaa L-VIMS-SWITCH oru MoryT ObITH BKJIIOYEHBI B CETh ODIIEro Ha-
3HAYEHUs, OJINH U3 MOPTOB KOMMYTaTOPa KOTOPOl COEJMHEH CO CeThIo Ha 0a3ze MoryJieit
L-ViMS-SWITCH.

Hng coemuuenust mogyseit L-VIMS-SWITCH wmex iy coboii u nojkrouennst [TK /obmieit
CeTH MOYKHO WCIIOJIb30BATH TMTAOUTHBIE MOPTHI, ITOOBI YBEJIUINTH CyMMAapHYIO CKOPOCTH
KaHaJja rnepegaan mexay K u momymavm.

[Ipu opranuszaruu cetu cieayer n3dberarb 3aMKHYTBIX KOJIBIIEBBIX COEJIMHEHUI.

B pesymnbrare cerment cetu, nocrpoennbiit na mojyiisax L-ViIMS-SWITCH obpasyet moji-
CeTh, B KOTOPOI ITOMHUMO TIepe/iad OOIIEero Ha3HAUYeHUs JTOCTYITHBI IIPUOPUTETHBIE MT€PEIAIn
HAIPSAMYIO MKy MOJYJISMU, 8 TaKyKe CHHXPOHU3AINSA BPEMEHU MEKJTy MOJLY/ISIMHU.

OpranmsoBantasi TaKUM 00pPa30M CETh TTO3BOJISICT:

® CII0/Tb30BATh IIPU3HAKU TPEBOT, COCTOSHUS JIMCKPETHBIX BXO/OB, COOBITHI OJTHONO MO-
JIyJIsL B JIOTUKE COOBITHI IPYTUX MOJLYJIeN CHCTEMBI
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® UCIIO/Ib30BATh JIaHHBIE (PAa300TMETUYMKA OJHOTO MOJIy/Id B HU3MEPUTEbHBIX KaHaJaX
JAPYTUX MOJYJIeil CUCTEeMBbI

® CHUHXPOHU3UPOBATH BpeMsA ME2KJ/TY BCEMU MOAYJ/IAMU CUCTEMBbI JIJId COIIOCTAaBJICHUA BpPeE-
MEHI BbI60pOK 1 IIOTOKOBBIX JaHHBIX MEXKY MOIYJ/IAMHN

® BBINOJIHATH OJJHOBPEMEHHOE COXPaHEHMEe BBIGOPOK PA3HBIX MOJLyJ/Ied (110 COOBITUIO WJIH

3a1pocy).

1.2.3 HWcnoab3oBanue cetu Ha ocHoBe Mmoayaeit SWITCH c cepBe-
pOM BpeMeHU

Cxema opraHm3aliiy TaKoi CeTH IoKa3aHa Ha pucyHKe 1.3.

O6MeH Mexy MoZyNsIMW CUCTEMBI 1 O6MeH B peasibHOM BPEMEH MeX/y MOAY/ISIMU CeTb OOMEeHa B
CEepBEPOM BPEMEHMU: CUCTEMBI:
- CUHXPOHM3aLMS BPEMEHU C - OTMETKM (pasbl peasibHOM BpeMeHU
npuBs3koii k abcontoTHomy (UTC) - U3MepeHus

- COCTOSIHVE TPEBOT

- cobbITUS
IMIOHACC/GPS - COCTOSIHUSI AUCKPETHbIX BXOA0B

_______

ocooomd Sooa

Ll

O6meH MK ¢ MofynsiMm cucteMbl B OOHOBOM pexumMe:
- YTeHWe nHhopmaLmMm 0 MoayNSX

- Mepefavya KomaHz, yrnpasneHusi 1 KoHdurypaumm

- YTeHue CoCTosHUA MoAynel, U3MepeHuid, TPeBOT, COBbITUM,
[OVCKPETHbIX BXOZOB 1 BbIXOLOB

- YTeHWe BbIGOPOK U/IN NMOTOKOBbLIX AAHHbIX

CeTb o6Lyero
Ha3HauYeHus

Puc. 1.3: Cxema ceru na ocuose mojysieit SWITCH ¢ cepsepom Bpemenn

JlamHast cxema COOTBETCTBYET MPEJIBIIAYINE, HO MIPE/IIOIaraeT TakKe MOJIK/II0UeHIE Cep-
Bepa BpeMeHN ¢ moaepKKkoii mporokosa PTP k ogaomy m3 moayneit L-VIMS-SWITCH. 9to
MTO3BOJISIET CHHXPOHU3MPOBATH BPEMsT HE TOJIBKO MEXK/Iy MOJY/ISMU BHYTPHU CHCTEMBI, HO 1
[IPUBSA3ATH 9TO BPeMs K aDCOJIIOTHOMY.

B kadecTBe cepBepa BpeMeHU MOXKET HCIIOJIb30BaThesd ceppep BpeMmenn YHKC-2.
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1.3 Wuaukaliys cBETOANOI0B MOJYJIA

Ha simmnieBoit manem Kaxkjoro mojyisi cucrembl L-VIMS umeercss Tpu cBeTOMHOIA IS
UHIUKAIUU cocroguud Moayiad: “Pa6”, “Cm 1”7 u “Cm 27. lloBenenue cBeueHnd CBETOINOIOB
)

OIIMCaHO B Ta6J’[I/IH€ HH2Ke:

IiBeT ‘ Muranue ‘ Omnucanue
Cseronuon “Pab”
He BrirtogeHo nuranme MOyt WX HEUCIIPABHOCTH MO-
He cBerurcsa JIyJisd, B Pe3yJIbTaTe KOTOPO#l yIPAaBJISIONNI MUKPOKOH-
TPOJLIEP HE CMOT 3aIlyCTUTHCS
Hetbe oo Pabounit pexkum 6e3 obHapyKEHHBIX HEUCIIPABHOCTEI.
[IPEePLIBH
pep CunxpoHu3aIysi BPeMeHU He 3aBeplleHa (CBeTOIHO/
cBedeHne ) ,
Cm 27 cBEeTUTCS OPAHIKEBBIM ).
SeseHbrit Hemne oo Pabounit pexkum 6e3 00HAPYKEHHBIX HEUCIIPABHOCTEI.
[IPEPLIBH
pep CunxpoHu3aIys BpeMeHn 3aBepinera (cserogmos “Cm
CBEeUEHHE C MHU- | .,
2” CBEeTHTCsI HENPEPBIBHO WJIM MUTAET 3eJieHbiM). Mu-
raHgeM pa3 B o
ranme ceeroanoga “Pab” mpoMCXOanT B MOMEHT CMEHBI
CEeKyH
YHAY CEeKYH/Ibl CHHXPOHU3UPOBAHHOI'O BPEMEHU CUCTEMBbI.
Brinoninsiercst mporece MHUNAAIN3AMMT U HAYAILHOIO
114
TECTUPOBAHUS alaparypbl Moy (cBeroauoabl “Cm
Hempepnisaoe » I?‘ . Patyp iy A
1”7 u “Cm 27 TakyKe HENPEPBIBHO CBETITCS OpaHIKe-
CBEUEHIE
BBIM), J60 peskuM O0OHOBJIeHUsT BeTpoerHoro 110 wmo-
qynst (eeeropuonpt “Cm 171 “Cm 2”7 He cBeTsiTCs ).
BreimonasieTcst ¢cOpoc HACTPOEK 1O JOJTOMY HaXKATUIO
Beicrpoe mocro- | kHONKE cOpoca (6osee 5 ceKyHJ, KakK OIHMCAHO B pa3-
sSIHHOe MUTaHUe qese 1.5). VHankaiums mpomo/izKaeTcs 10 OTILYCKaHUs
KHOIIKH cOpoca.
Pabounit pexxum MOIy/IsI, B KOTOPOM OOHApPyzKeHa
OpanzKeBblit P MLy, p py

YepeoBanne
IIOCTOSTHHOT'O
CBEYEHHUSA B Te-
YeHne 2 CeKYyH]I
" MUTQHUS.

omubOKa paboOThl MOJIYJIsd, He CBA3aHHas ¢ HEUCIIPABHO-

CTBIO alapaTypbl camMoro Momay/s. KommdaecTBo mura-

HUIT MeXKJTy Tay3aMi B 2 CEKYHJIbl COOTBETCTBYET KOy

OITUOOTHOTO COCTOTHUSI:

1 — HaIlpd2KeHne NUTaHuA MO/YJ/Id BHE HOMUHAJIbBHOT'O
Jirarra3oHa

2 — obHapy»KeHa HEUCIPABHOCTb B ITOJAKJIIOUYEHHBIX
JaTIIKax OJHOIO U3 U3UMEPUTEIbHBIX KAHAJIOB

9 — nepenosinenue Oydepa ganabix or AT

10 — e obHApPYKEHO 3aBOJICKON MHMOPMAIIUT O MOJTY-
Jie B SHOPIrOHE3aBUCUMO ITaMATU HECYIei 11J1aThl

11 — HenoIepKUBAEMBbIii ITPOIITUBKON TUIT MOJLYJIst

12 — He 0OHApYXKEHO 3aBOJICKOIN MHMOPMAIUN B SHOP-
TOHEe3aBUCUMOH IIaMsITU Ha I1jIaTe MHUKPOKOHTPOJI-
Jilepa
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ObnapyKeHa HEUCIPABHOCTH AIIAPATHON YaCTH MOTY-

ss1. KonmaecTBo Muranuit Mek Iy maysaMu B 2 CEKYH/IbI

COOTBETCTBYET KOJIy OITUOOYHOIO COCTOSTHUS:

1 — ommbKka MHUIUATAZAINE MIKPOKOHTPOJLIEPA

2 — ommbKa NPOBEPKH PAOOTHI MHUKPOCXEMbI TAMATH
(SDRAM)

3 — ommbka oOHapYyKEHUsST MUKPOCXEMbI (DU3UIECKOTO

yposus Ethernet

omubKa IpHU IpoBepKe paboThl wuHTEpdeiica

Ethernet B pexkmme Kosbiia

5 — ommbKa oOHapyKeHUsI SHEPIrOHE3aBUCUMOI ITaMsI-
TH Ha ITaTe MUKPOKOHTPOJLIEPA

6 — omubKa OOHAPYKEHHS SHEPTOHE3ABUCUMON TTaMsi-
TH Ha HECYIIel I1aTe MOJLYJIs

YepenoBanue
HOCTOSHHONO 7 — omubKa 0OHAPYKEHUST MUKPOCXEMbI CETEBOT'O KOM-
) myTaropa (torbko ms L-VIMS-SWITCH)
Kpacmubrit CBeYEHUsI B Te- .
8 — ommbKa oOMeHa ¢ MUKPOCXEMOI CEeTEBOTO KOMMY-
yeHne 2 CeKyH] :
taropa (roabko st L-VIMS-SWITCH)
U MUTaHUS.
9 — ommubKa 0OHAPYKEHUsT MUKPOCXEMbI (DU3UIECKOTO
yposust niopra Ethernet 1000 M6/c¢ (Tosbko st
L-ViMS-SWITCH)
10 — omubka 1pu MpoBepKe PabOThl nHTEPdelica MUK-
pocxembl Ethernet 1000 M6/c B pexkume KoJibIia
(toabko juig L-VIMS-SWITCH)
11 — obnapyzKkeHa HEUCIIPABHOCTL OJIHOTO U3 PpeJie
(tombko mig L-VIMS-REL)
12 — mpeBblllieHUE JIOIYCTUMON TeMIlepaTypPbl MUKPO-
KOHTPOJIJIEPA
15 — ommbKa MpPOBEPKU MUTAHUS JIMATHOCTUYECKOTO
AIIT moyst
16 — ommbka kajmbOpoBku mguaraocrudeckoro ATIIT
MO/TYJIsT
[TocTostHHOE .
Pexkum obcirykuBanust (cepBUCHBIN pexkuM). Uepeso-
Kpacno- JepeIoBaHne
. BaHUe 3€/IEHOTO W KPACHOTO CBEYEHUS JIOJIZKHO BBITIOJ-
3eJIeHbII CBEYEHUS  3eJe-

HBIM 1 KPaCHbIM

HATHCA JIJId BCEX TpeX CBETOANO/10B OJHOBPEMEHHO.

Cseroguon “Cm 1”7

He cserurca

Brikoueno muranue (ceroguon “Pa6” He cBeTHTCs),
MO/TYJ/Tb HAXOJIUTCA B PEKUME OOHOBJICHUSA BCTPOCHHOT'O
[TO (cBeropmon “Pab” HENPEPBIBHO CBETUTCS OPAHIKe-
BbIM) win cbpoca HacTpoek (cseroguon “Pa6” muraer
OPaHKEBBIM ).

3 . Hempepnisaoe Pabounit pexxkum momyss. Her akTUBHBIX TpeBOr mMJin
CHICHBIT cBeYeHne KaHaJIOB B pexkume “Bypass”.

Beimosasiercst  MHATMATU3AIMAS  MOILY/IA  (CBETOIHO

0 .. | Hemrpepnisaoe “Pa6” cBeTUTCSI HETPEPBIBHO OPAHKEBBIM ) HJIH XOTsI Obl

PAHIKCEBBIL | b overme JUI OJTHOTO M3MEPUTEJHHOIO KaHajla YCTAHOBJIEH pe-

KuM “Bypass” m ipu 9TOM HET aKTHUBHBIX TPEBOT.
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K . Henpepoisroe AKTHUBHO yCJIOBHE TPEBOIM XOTS OBl JIJIsI OJHOIO JIUC-
ACHBII
P CBEUEHUE KPETHOTO BBIXOJIA.
[Tocrosgumnoe .
Pexxum obcitykuBanus (cepBUCHBINH pexkuM). Hepeso-
Kpacno- JepeioBaHue
. BaHUe 3€JIEHOTO M KPACHOTO CBEYEHHS JIOJIZKHO BBIIIOJI-
3eJIeHbI CBEUYEHUSI  3eJie-
HSATHCSI JIJIS BCEX TPEX CBETOIUOIOB OJHOBPEMEHHO.
HBIM U KPaCHBIM
Cseromuon “Cm 2”7
Breiksoyeno nuranue (cseroguon “Pab” e ceTures),
MO/LyJIb HAXOJUTCS B PeKMMe OOHOBJIEHUsI BCTPOEHHOT'O
He cBerurca [TO (cBerommon “Pab” HENPEPBIBHO CBETUTCS OPAHIKE-
BBIM) mim cH6poca HacTpoek (cBerogmos; “Pab” mmuraer
OPaHIKEBBIM ).
Cunxponusarusi Bpemenn ¢ cucremoit L-ViIMS 3zasep-
Hemnpepoiroe mera. MoJLy/ib UCIOIB3YeT BpeMs OT YJIAJIEHHOTO y3JIa
CBEUYEHHE B ceTH (JPyroro MojyJ/isi CUCTEMbBI WM CepBepa Peajib-
3 3 HOI'O BPEMEHN )
eJIeHbII _ .
Cunxponusarust Bpemenu ¢ cucremoit L-ViMS 3zasep-
meHa. Moy/ib UCIIOJIb3YyeT CBOe JIOKaJbHOe BpeMs. Fc-
JIN HECKOJIbKO Mojtysieit cucreMbl L-ViIMS o0bemnennbt
B OJIHy CeTh PeajibHOI'0 BPEMEHHU, TO NPU KOPPEKTHOI
Pasromepnoe Ay P P ’ P pp
CUHXPOHU3AIINNA BPEMEHHU TOJIBKO OJIMH MOJLY/Ib JOJIXKEH
MUTaHIE
UMETb TaKyl MHIMKAIMIO (MOJIYJ/ib, OTHOCHUTE/LHO KO-
TOPOr0 CHHXPOHU3MPOBAHBI YAChl OCTAJBHBIX) UM HU
OJIHOTO (ec/iM B JIAHHO CeTH eCcTh CepBep PeasTbHOro
BPEMEHN ).
. | HetrpepniBaoe Cunxponusarusi Bpemenn ¢ cucremoit L-VIMS we 3a-
OpanXKeBblit
CBEUYEHHE BepIIeHa
ITocrogannoe .
Pexxum ob6cirykuBanust (CepBUCHBINH pexkuM). Hepesio-
Kpacno- JepeioBaHue
. BaHUe 3€JIEHOTO M KPACHOIO CBEYEHHS JIOJIZKHO BBIIIOJI-
3eJIeHbII CBEUYEHUSI  3eJie-
HSITBCSI JIJIsI BCEX TPEX CBETOJIMOJIOB OJITHOBPEMEHHO.
HBIM U KPaCHBIM

1.4 IlepBoe noakJ/OYeHUE MOILYJIs

[Tepen mojk/modeHEM MOYJ/ISI B paboOvyIo CeTh, HEOOXOIUMO CKOH(MDUTYPUPOBATH KOP-
PEKTHO ceTeBble HACTPONKU MOJYJIs, 9TOOBI MOJYJIb MMesl KoppeKTHbIi [P-anpec B pamkax
HCIIOJIB3YEMOIT TIOJICETH, U STOT ajpec ObLI YHHKAJIbLHBIM B CETH.

[To ymomuanuio mojysiem ucnosbdyercsa [P-anpec 192.168.0.1. B ciyuae, ecomm IP-apec
y MOJTyJis ObLIT U3MEHEH U HEM3BECTEH, HACTPOIKN MOJIYJId BCErJIa MOTYT OBITH COPOIIIEHBI HA
3HaYEHNd 110 YMOJTYaHWIO, KaK OIMCAHO B pazjene 1.5.

J11st HavaIbHOM HACTPONKH CeTEBBIX TapaMETPOB MOLYJIb MOYKHO ITOJIKJIIOYITDH HAITPSIMYTO
K MallliHe, Ha KOTOPOH JJIsi CeTeBOro MopTa HACTPOoeH ajpec u3 mozacetn 192.168.0.0/24, T.e.
aJIpec ceTeBoro mopTa Jo/KeH ObITh 192.168.0.x, rye x ot 2 10 254.

[Tocste aroro MoxKkHO BocmoJib3oBaThes mporpammoii ViConfigurator (cm. paszzgen 3.1).
Jlns  monkiioveHns HEOOXOAMMO BbIOpaTh HyHKT MeHio “Ilodkmouenue” —  “Obsop
yempoticms 6 cemu” (€), B pesynbrare Wero OTKpOETCs OKHO 0030pa yCTPOHCTB B ceTw,
KakK ToKa3aHo Ha pucynke 1.4.
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B CHHXpOHW3ELMA CNNCKE YCTPORCTE ? X
YeTpoiicTBa M3 KoHbMrypaLwmK OfHapy»*eHHble yCTpoicTsa Wrdoprawma o ycTpoicTee
L] ,! L-ViMS-ICP-10 (Cer. wma: lvims-2T77869 : 192,168.0.1) YeTpolicTso L-ViMS-ICP-10
CepHiiHLIA Homep | 2T 778695
Bepais npouns
ID ucT. epemenn  |000SF7001F650000
S0 Ooa
3aKpbITh

Puc. 1.4: O630p ycrpoiicT B ceTn

Momynb  JIO7IKeH TMOABUTCS B CIHHCKe OOHApPYKEHHBIX ycrpoiicTB. Heobxoanmo
BBIOpDATh MOJIyJIb B CIIMCKE, IIOCJE Uero HaKaTb Ha KHOUKY “Hacmpotixu unmepgeitica

yempoticmea” (8) non crmekom.
B pesysbrare OTKpPOETCs IUAIOr HACTPOEK CETEBBIX MapaMeTPOB MOJYJISA, KaK MOKA3AHO

Ha pUCYHKe 1.5.

B HacTpoiikun wHTepdeiicos ycTpoiicTea ? >

CeTeB0e MMA YCTPORCTBa

|:| ABTOMaTHYECKOE NonydYeHue IP-napaMeTpos

Bpy4Hyio 3aaaHHbIe IP-NapamMeTpbl

IP anpec [192.168.0.1 |

Macka noaceTh |255.255,255.0 |

IP agpec wnwosa |D.D.D.D |

MPOYKTETE HACTPOMKKM | 3EMMCETE HACTPOMKI S3aKpEITh

Puc. 1.5: CereBble HACTPOMKH MOLYJIsT

[Tocste 3TOrO HYKHO U3MEHUTH CETEBbIE HACTPOIKM Ha TpebyeMble U HaXKaTh “Zanucamo
nacmpotxy”. Haznauenue nactpoek ornmcano B pasjese 1.7.

[Tocsie ycnemnmnoit 3anucu Oy/ieT BBIBEJIEHO COOTBETCTBYIOIIEE COODIIEHME U IIPOrpamMMa
BepHETCd B OKHO 0030pa ycTpoiicTB B ceTu. T.K. ceTeBble TapaMeTPbl MOy ObLIN M3MeHe-
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HBI, TO IIOJIKJIFOUEHNE K HEMY MOXKeT ObITh y2Ke HeocTyHO ¢ parHoro 11K, u moysis moxer
He 0TOOparkaTbCsl MJIN OTOOpAaKaThCsI ¢ OIMIMOKOM MOAKIIOUEeHNUsI, eCJIM ero aJapec OOJIbIe He
npuHa IeRuT noacern 192.168.0.0/24.

Tenepb MOIY/Ib MOXKHO MOJAKIIOYATHL B PAOOIYIO CETh U BBIIOJIHUTH 33 aHUIO €r0 KOH(PU-
rypaiun pexkuma paboThl B CUCTEME C MOMOIIBIO Toil ke nmporpammbl ViConfigurator.

1.5 Co6poc HaCTpoeK MOIYJId

Moyysib 103BOJISIET Beeria COPOCUTH HACTPONKY HA 3HAYEHUS 110 yMOT9aHuio. [ 3Toro
HEeOOXOIMMO BO BpeMsi PA0OTHI MOJIYJ/I 3aKaTh MOTaHyI0 KHONKY “‘Copoc” Ha JUIEBOI maHe-
JI MOJTYJISl U YAEP:KUBATH €€ B TeueHue H CeKyH/I, IoKa HHIuKaTop “Pab” He HAYHET OBICTPO
MUTATh OPAHZKEBBIM I[BETOM, IOCJ/I€ Yer0 KHONKY “‘Copoc” MOKHO OTIIYCTHUTb.

B pesynbrare [P-asipec momyiist Oyner coporien Ha dhukcupoBanubiit 192.168.0.1, a Tak-
JKe crepra pabodas KoHuryparmus Moyis. [locme 97oro MoyKHO TOAKIIOUNTHCH HCIOTb3Y
n3BecTHBI [P-a/ipec 1 3aHOBO HACTPOUTH MOJIYJIb, KAK OMHUCAHO B pasjese 1.4.

Taxzke JIIst SKCTPEHHBIX CJIy4aeB, ecju pabodas mporpaMMa MOJLyJis 110 KaKOW-TO MpU-
YUHEe He JIOXOJUT JI0 TPOBEPKH HAXKATUs KHOIKN cOPOCa HACTPOEK, ITPELyCMOTPEH CIIEIAAb-
HBIIT COPOC HACTPOEK IIPH CTAPTE C TIEPEXOJIOM B PEKUM 3arpy34uka. s 3roro Heodxommo:

® CHSATH IUTAHUE C MOJLYJIS
® 3a)kaTh MOTalHYyI0 KHONKY “Cohpoc” Ha nepejHeil maHe i MOy
® TI0/aTh MUTAHWE HA MOJIYJIb ITpH 3axkaToit KHonku “Copoc”

® IIPOJIOJIKATD YIAepKUBATh KHOIIKY “Copoc” B TedeHune 5 ceKyHI, HoKa uuankarop “Pab”
He HavyHeT ObICTPO MUTATh OPAHYKEBBIM IIBETOM

® OTIYCTUTH KHONKY “Cbpoc”

B pesynbrare sTux geiicTBuit MOJIYJIb He MepeiijieT K BBITOJTHEHUIO padoveil TPOrpaMMbl,
& BBITIOJIHUT cOPOC HACTPOEK U OCTAHETCS B 3arPy3UHKe, O UeM OyJIeT CBHUIETEILCTBOBATH 110~
CTOSIHHO TOPSIINiT OpAHKEBBbIM UHUKATOP “Pab” u noryxiue nuaukaropsl “Cmi1” u “Cm2”.
[Tocste 3TOTO MOXKHO MOYKHO CHATD U T10JIaTh ITUTAHUE 32aHOBO JIJIsI 3arPY3KU B PAO0OIHUil pesKuM
co cOpOIIEHHBIMI HACTPOIKaMU, JTUO0 BBIIOTHUTH OOHOBJIEHNE IIPOITUBKA TI0 CETH.

1.6 (OO6HOBJIeHE BCTPOEHHOIO IPOTrPaMMHOTO obecrieve-
HUS MOJIYJIsI

Moymu cucremsr L-ViMS noiep:kuBaior 0OHOBJIEHIE BCTPOEHHOTO ITPOIPAMMHOI0 00€ec-
IIeYeHUS MOJLYJIs TIO CETH.

[Tocneanioro Bepcuto Berpoennoro 1O Moysiss MOXKHO ckadaTh ¢ caiiTa MpOU3BOIUTEIs.
Qaitn Bcrpoernoro 110 momysrs umeer crienuaabHbIN (hopMmaT, cojaepzKaiinii HHMOOPMAIIITIO
0 TOM, JIJIsi KAKUX TUIIOB MOJyJeil OH mpejHa3HadeH, o Bepcun Bcrpoennoro [10, a rakxke
IUOPOBYIO TOJIITUCE.

Bo Bpemsi 0oOHOBJIEHUS MOJIYJIb IIEPEBOJIUTCA B CIENUAJbHBI PEXKUM 3arpy309THOIO
ycTpoiictBa. B 3TOM pekume MOIY/Ib NMPUHAMAET U 3aIlMChIBACT IEPEeJaHHBIH 110 ceTn
daitsr ¢ BerpoennabiM 11O B oTme/ibHYI0 001aCTh BHYTPEHHEH SHEPrOHE3aBHUCUMOM ITaMATH,
[IocJIe 9ero MpoBepsieT IMEJ0CTHOCTb MPUHATOrO haiijia, ero Mmojuch U COOTBETCTBUE THUIIA
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MO/LyJIsI, U TOJIbKO ITOCJIE 9TOTO BBIMIOJIHSET Tepe3alnch padodeil 0b/1acTu co BCTPOEHHBIM
[1O. D10 103BOJIIET 3AMUTUTH MOIY/Ib OT TOIBITKH 3allucaTh Kakoe-inbo cropornee 110.

Takyke TpeBapuUTEIbHAS 3aIUCh B OT/IEJbHYIO SHEPIOHE3aBUCUMYIO 00/IaCTh TO3BOJISIET
COXPAHUTH PAbOTOCIIOCOOHOCTD MOJYJ/IA B CIydae OOpPBbIBA CBA3U WU MPOIAJIAHUs [THTAHUS
BO BpeMsl MPOIELyphI mepejain u obHoBaeHus BcTpoeruoro 110 momysnsa. B ciayaae obpwi-
Ba CBA3M JIO 3aBEPIICHUd TOJHON Mepeladn U 3anucu (aiijia ¢ HOBOW Bepcueil BCTPOEHHOTO
[1O, mo mcTevyennio BpeMeHn OXKUIAHUsI mepeadn (aiia MoIy/ib CHOBa Iepeiijer B pado-
YUl pEeKUM, 3aIyCTHB CTAPYIO0 HETPOHYTYIO Bepcuio pabodero Berpoernoro 110, mocite gero
BO3MOXKHO 3aHOBO TIOBTOPHUTH IIPOIETYPY OOHOBJIEHUS.

B cay4dae npomajianust nuTaHus BO BPeMsl IIPOIE/LyPbl OOHOBJICHUST BO3MOYKHO JIBa CIIe-
HapHs B 3aBUCUMOCTU OT TOTO, B KAKOI MOMEHT 3TO mpousonio. Kcm nmuranmne mpomnaio Bo
BpeMs ITepeJiatin U 3alliuCh HOBOI BEPCHM MPOIIMBKHU 0 3aBEPIIEHUST 3aIUCH, MOLY/Ib MOC/Ie
BKJIIOYEHUS TTUTaHUS 3arPy3UTcs co ctapoii Bepcueit pabodero [10. Eciu nponaxka nuramums
6bL1a . B Ke nmuTanue mporasio BO BpeMs 3alliCh YiKe TepeanHoro daitia B pabodyio
00J1aCTh, TO MOJIYJIb ITIOCJI€ BKJIIOUEHUS IUTAHUS OyIeT IPOU3BEJIeHA ITOBTOPHAS IOIBITKA
zarmucu HOBOro 110 B pabouyio obsiacTh mocje dero OyIeT 3aIlylieHa y:Ke HOBasl BepCHs
Bcrpoennoro [10.

st obnossienust Berpoerroro 110 Moy st MOXKHO BOCIIOJIB30BATHCS MITATHON TPOrPaM-
moii ViConfigurator (pasjen 3.1). [ljist 3170r0 HEOOXOMMO BBITIOJHUTE CJIEJYIONHE JIeii-
CTBUSI:

e Ckauarhb daiin ¢ mocsreaneit Bepcueit Berpoernnoro 110 Moy

e Samyctuts nporpammy ViConfigurator.

JlobaBuTh B mIporpamMme MOJIYJIb B TEKYILYI0 KOH(MUTYPAIUIO.

e BrLInojHuThH IIOAKJ/IIOYEHUuE K MOIYJIIO.

Beiopars nyakT MeHIO “/[onoanumenvhoie deticmeun”’ — “3anuco npowusku u3 @ati-

”

AQ. ..
e B nosiBuBIemMcs jiuasiore BoIOpaTh CKadeHHbI (ait1 ¢ BcrpoenubiM 1O Momyiist.

e B nosBuBmemcs auajore “Ob6nosaenue npowusky” OTMETHTD B ¢TOJIONE “Bui6” Momyn
u3 KoHpuUrypauu, s KOTOPbIX HYKHO 00HOBUTH BcTpoennoe 110, u naxkars “OK”.

e JloxkiaTbcs 3aBepIeHUs IPOIIE/LyPbl OOHOBJIEHUS .

1.7 CereBble HACTPOMKN MOIYJIA

OcHOBHBIMU TTapaMeTpaMu MOJIYJISA JJIst padboThl o Ethernet siByrstrores:

e [P-aspec ycrpoiicrsa. 3amuceiBaercst Kak 4 mudpst ot 0 10 255 (MOyIIb HOIEPKIBa-
eT ToJIbKO poTokoT IPv4), pasnesrennbrie Toukamu (Hampumep, 192.168.0.10). Cocrour
"3 ajipeca MOJCEeTH, KOTOPBIN JOJIZKEH ObITh OJIMHAKOBBIN Y BCEX B3aUMOJIENCTBYIOIINX
YCTPOUCTB, U aJipeca yCTPOICTBA BHYTPH IOJCETH, KOTOPBIN JIOJIZKEH ObITh YHUKAJIb-
HBIM B TIOJICETH.

e Macka nojcern. Popmar 3anucu anajgornder [P-anpecy. Onpenensier kakas gactb 1P-
ajpeca OTHOCUTCH K aJIpecy IOJICETH, a KaKad K aJipecy ycTpoiicTBa. Ec/im npeacTBUTh
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3aIUCh aJipeca U MacKU B JIBOMYHOI 3aIlUCH, TO Te OUTHI, JJIsi KOTOPBIX 3HAYEHUE Mac-
ki paBHO 1 OyJjier oTHOCUTC K ajipecy ceTr, a 0 — K ajpecy ycrpoiicTBa. [Ipu sTom
OUTHI, 3a/1aI0IIKE aJIpec MojiceTu uayT BHadase. Hanpumep, macka 255.255.255.0 o3Ha-
gaer, uTo nepsbie 3 mudpsl [P-ampeca (192.168.0) obo3HauaoT ajapec MojceTH, Io-
ciennsisa mudpa (10) — ajgpec ycrpoiicrBa B mojceru. st 3amucu ajpeca 1moJcetu ¢
MacCKOi B JIAaHHOM JOKYMEHTE HUCIOIb3yeTCs TaKXKe CTAaHapTHAS 3aIuCh, B KOTOPOI
BMECTO MACKM YKA3bIBACTCA Uepe3 CJIEIl YHC/I0 OUT, OTBedaloliee 3a 3aJlaHue IoJice-
T, T.€. ajipec nogcetu 192.168.12.0 ¢ mackoit 255.255.255.0 MozKeT OBITH 3alNCaH KaK
192.168.12.0/24.

[P-ampec nutoza. Mcnonb3yercesa Toyibko Koria Motysab u [1K, ¢ KoToporo BhIoTHAETCS
yIIpaBJIEHHEe MOJIYJIEM, HAXOJATCA B pas3HbIX mojceTdax. Momysb nepejaer makeThl 10
aJIpecy ILII03a, eC/IN apec Ha3HAUYeHU HaXOMUTCs He B TOM »Ke MOJICEeTH, 9TO U MOJIYJIb.
[Ipu pabore B 0/1HO{T JIOKAJIBHO MTOJICETH HE UCIIOJIb3YETCH.

Nmsa sx3emiuisipa yeTpoiicTBa. Y HUKAJIbHOE UMS JTAHHOI'O 9K3eMILISPa B BUJIE CTPOKH
(mo 64 anrymiickux cuMBOJIOB Win 32 pycckux). Vcnosb3yercs jijist BOSMOXKHOCTH aB-
TOMATUIECKOTO OOHAPYIKEHUsI MOJLyJIell B JIOKaJIbHOI cetn (pasjen 1.8), a Takke Kak
nJIeHTUUKATOD MOYJ/IS TI0 YMOJTIAHUIO, TIPU TIPIMOM B3aUMOJICHCTBUU MEYKJLy MOJLY-
agmu (paszen 1.10), ecin He 3a7aHO0 UM MOJYJIsl B KOH(MDUTYPAIUE PesKIMa PabOThl
MO/TYJIS.

[P-anpec, Macka 1OJICETH U aJIpeC ILII03a MOT'YT ObITh 3a/IaHbl HECKOJIBKUMHE CIIOCOOAMM:

e Craruueckne 3Ha4YeHUsI, 3aaHble Bpy4uHyio. [lob30BaTeb caM J012KeH 1103a00TUThCS
0 TOM, 9TOOBI aJipec MpUHaJIexKasl Hy>KHO 1MojiceTu 1 ObLI YHUKAJIbHBIN B Heil.

o [losyuennsr aBromarudecku or DHCP-cepsepa. Eciu 3agano aBromaruyeckoe moJry-
JeHne ajpeca U B JoKaabHOI cetn mpucyrcrByer DHCP-cepsep, To Momynb menaer
3aIpoc K Hemy u ucnosibdyer Boiaeaerabie DHCP-cepsepom IP-ampeca.

e MozkeT UCHOIBb30BaTHCSI ABTOMATUIECKH TI0JIydaeMblii JJokaabHbIi (link-local) axpec (B
coorsercreun ¢ RFC3927). Anpec BoibupaeTcst cirydailHbIM 00pa3oM B JIHANa30HE OT
169.254.1.0 mo 169.254.254.255 m mpoBepseTcs, 9TO B CETU HET JIPYTOro YCTPOHCTBa €
TAKUM aJIpecoM (eCJIi eCTh, TO UJIET MOIBITKA BHIOOPA CJIEJIYIOIIEro aIpeca u T.J1.). ITo
JieJlaeT BO3MOYKHBIM TIOJKJIIOUEHNE K YCTPOMCTBY B JIOKAJILHOM ceTH 03 CIIenuaIbHOMl
kouduryparuu. Cjeryer OJHAKO OTMETUTb, 9TO T.K. aJIpec JIeHCTBUTE/IEH TOJbKO B
OJTHOI ceTH, TO JBa Pa3HBIX YCTPOHCTBa B PA3HBIX CETSIX MOI'YT MMETh OJIMHAKOBBII
link-local ajsipec, aTo npuBomuT K TOMY, uTO ecyin y [IK HECKOJIbKO aKTUBHBIX CETEBBIX
unrepdeiicos (1 Ha oboux ucnosb3yercs link-local ajipec nim Hao6opoT OOBIYHBII a/1-
pec), To XOCT He 3HAET Ha KaKOM mHTepdeiice McKaTh HyKHOe ycrpoiicrBo. T.e. ms
noakaouenns 1o link-local agpecy wa [IK moszken 6bITh MO0 OJIMH aKTHUBHBIN CeTEBOiT
nnrepdeiic, OO Ha HY:KHOM WHTepdeiice JT0/KeH ncnoab3oBaThed link-local ajpec,
a Ha JipyroM cratundecknit wim nosydennniii mo DHCP agpec.

[Ipu BK/IIOYEHUHM aBTOMATUYECKOIO MOJIYIEHUs ajipeca MOJyJib BhiOupaeT cede link-local
azipec (M TpOBepsieT €ro yHUKAJBHOCTD), HapaJiieJbHO BbINONHSAS nonck B cetn DHCP-
cepsepa. Ecimu DHCP ceprep ne obrapyzken, To ucnonbsyercs link-local agpec. Kax Tosbko
oyier oonapyxen DHCP-cepBep, To npemnodrenue oTiaeTcst MOJYIEHHOMY OT HET'O aJIpecy
(B wactHOCTH 1ipH crapte B cetn ¢ DHCP cepBepom Mojty/ib MOXKET HEKOTOPOE BpeMs 10 110~
JIyUeHUs aJIpeca OT Hero ucioJib3osarh link-local ajpec). [1ogo6HbI aropuT™ UCIOIB3yeTCs
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[IpU aBTOMATUYIeCKOM mosrydennn ajpeca B qactaoctu B OC Windows, a Tak:ke u BO MHOTHAX
muetpubyTrBax Linux (MHODIA Ipe1ocTaBisist BOSMOXKHOCTD OT1esibHOro pasperierns DHCP
u link-local agpeca). Ciiestyer Tak:ke uMeTh BBHJLY, 9TO aBTOMATHYECKU MOJIYIaeMblil apec
MOJIyJIb TTPOBEPsAET Ha YHUKAJLHOCTH B CETU, MOITOMY CYIIECTBYET 3aJePKKa B HECKOJIHKO
CeKYHJ[ OT IOJK/IIOYEHNsT K CeTH MOJYJs JI0 Ha3HAYeHUs ajpeca. ABTOMATHIECKOE MOJIY-
JeHue ajipeca He TpeOyeT JIONOJTHUTE/IHHBIX HACTPOEK, OJIHAKO ITPU 9TOM HEM3BECTEH aJIpec
ycrpoiictBa co croponbl 1K g ycranosnenus coenunenus. s perenus 3Toit mpobdJie-
MBI BO3MOKHO UCITOJIH30BAHUE TTPOTIETYPhI TTIONCKA YCTPOUCTB B JIOKAJTBLHOM CETH, ONMMCAHHOMN
pasnesie pasjese 1.8.

[To ymosrganuio MojyJib MCHOJIB3YyeT craTudeckuil ajpec 192.168.0.1 ¢ mackoit mojicern
255.255.255.0, KoTOphIit MOXKeT OBITH IIepeHa3HavueH, Kak onncaHo B pasgene 1.4. CereBble
HaCTPONKU MOJLY/IsI BCErJIa MOTYT OBITH COPOITIEHBI Ha 3HAYCHUS 10 YMOTIAHUIO, KAK OMUCAHO
B paszaese 1.5.

1.8 ABTomMaTmiyeckoe oOHapyzkKeHNe MOYyJeil B JIOKAJIb-
HOI ceTu

Mogymu cucrembr L-VIMS moiepKuBaroT mMpoTOKOJ JIjIsi OOHAPYKEHHUS B JIOKAJbHOM
CceTHu.

B uacrHOCTH, NIpeocTansiemble nporpammvbl ViConfigurator (pasgen 3.1) u ViView
(pasyen 3.2) MOJJIePKUBAIOT aBTOMATUIECKOe OOHADYIKEHHUE W TOJKJIIOUEHUe YCTPOWCTB B
CUCTEMBI B JIOKAJILHON CeTH.

st obHapyzkeHust Mojyseii ucnosb3yercs mporokoa mDNS/SD (B coorBercrBun c
RFC6762 u RFC6763). B coorBercTBHM € HUM, KaxKJ0e YCTPOHCTBO MPU MOIKJIIOYEHUN
00bsIBIIAET HADOP CEPBUCOB, KOTOPBIl OHO TOJIJIEPXKIBAET.

Y100b!I pa3nyaTh 9K3EMILISIPhl YCTPOICTB, MOJICPKUBAIOIIIE OJUHAKOBBIH TUII CEPBU-
COB, V KaXKJIOTO 9K3EMJIIPa €CTh CBOE YHUKAJIbHOE UMsi. [0 yMOTIaHWIO MCITOIB3yeTCsT UMst
BHIA “<mun cucmembl>-<cepulinblii Homep modyas>") Tje 3HaIeHne < TUI CUCTEMBI> CO-
orBeTcTBYeT ‘lvims”. Jlannoe mmsi MOXKeT OBITH 3aJIAHO BPYYHYIO IT0JIb30BATEIEM B CETEBBIX
HacTpoiikax Mojy/s (paszen 1.7), HApUMED B COOTBETCTBUM C HA3HAYEHHEM KOHKPETHOIO
MOJIyJIsi B CHCTeMe, Jjist OoJiee HAIVIIHOW uieHTuduKanuu. Kpome nMenu skzeMmiuispa y
KasKJIOTO CEPBUCA MOYKET OBITH HAOOP TEKCTOBBIX MAPAMETPOB, OIMHUCHIBAIONINX JIAHHBIN K-
seMiuisp (7utst Mosysedi cucreMbl L-VIMS ykasbiBaroTcs njaeHTHGUKAIMOHHbBIE TAHHBIE THITA
MOJLyJIsl, CEPBIFHIT HOMEp, Bepcust TPOIIUBKA U T.11.).

[Ipu 3amycke KaxKJplii MOJTYJIb IIPOBEPSIET, UTO €ro MMs He 3aHATO, U €CJIU B CETU YIKe
[IPUCYTCTBYET YCTPOICTBO C STUM UMEHEM, TO OyJIeT Ha3HAYeHO HOBOe ¢ cyhdukcom “<ko.-
60 NO6MOPOS uMery>", TaKUM 00PA30M UMs B JIIOOOM CJIyUae OCTACTCS YHUKAJILHBIM JTayKe
B CJlydae ONMOKN KOH(PUTYPUPOBAHUA.

14 2

MotyaaMu uCroIb3yI0eTcs CIeIyIone uMs cayKoul: “  [card-vims-mb. _tcp
Lannwiti pazdea 6ydem donoarer 8 nocaedyrowuT 6epcuUAr JOKYMEeHMAUUU. ..

1.9 Cunxpounnsaliusi Bpemenn 1o nporokoay PTP

HHanmoit paszden b6ydem donosrer 6 nocaeoyowux 8epcusxr oKYMeHMAUUL. ..
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1.10 Oprann3anus NIpPsSMOro ooMeHa MeXK/Iy MOIYJISMU

Harnwiti pasden bydem donosnen 6 nocaedyowur 8epcusr OOKYMEHMAUUL. ..

24



I'maBa 2

Onucanue NpoTOKoJia 0OMeHa MOJIYJIIMU

2.1 IIporokoa Modbus TCP

Moy cucteMbl TOIIEPKUBAIOT cTaHaapTHbIH mporokos Modbus TCP. s moakiio-
YeHUA UCIOJIB3YeTCA CTaHapTHBIN jiyid JarnHoro nporokosia TCP-opr — 502. Moyis moj-
JIEpKUBaET HECKOJIBKO OJHOBPEMEHHBIX COeIUHeHui oT KianeHToB 1mo Modbus.

[Iporokos Modbus-TCP 1mupoko paciupocTpalet 1 MOIIePKIBACTCS B TOM IHUC/I€ MHOI'U-
v SCADA cucremamu, TPOMBIIIIJIEHHBIMI KOHTPOJIJIEPAMI U JIPYTUMHI YCTPOHCTBAMU, UTO
TO3BOJISIET OTHOCUTE/IHHO HECJIOZKHO Pean30BaTh MOy IeHne JAHHBIX OT MOIY/IsI B TIOA00HBIX
CUCTEMAaX IITATHBIM 00Pa30M.

[Iporokon Modbus-TCP #e paccunran Ha mepeiady HOTOKOB JIAHHBIX, ITO3TOMY OH He
[IO3BOJISIET BBIMUTLIBATH HEIPEPLIBHLIA IOTOK JAHHBIX UCXOAHBIX orcueToB ATl m3mepu-
TeJbHBIX MOJLYyJIeil HEOIPAHMYIEHHON IJINHBI, & TOJBKO COXPAHEHHBIH OJIOK JaHHBIX 38 OIIpe-
JlesieHHoe BpeMs (BeIGOpKa). Jluist oty deHnst HelpepbIBHOTO TIOTOKA, IAHHBIX MOYKHO HCIIOJIb-
zoBarh mmporokoa OPC UA .

2.1.1 ApapecHoe npocTtpaHcTBO peructpoB Modbus

2.1.1.1 N cnoab3yembie TUNbI 1 0003HAYEHUSA

Ajpeca perncTpoB Ipu ONMUCAHUE OJJOKOB PETUCTPOB B aIPECHOM IIPOCTPAHCTBE yKa3aHbI
MCXO/sI M3 HadaJia HyMmepamuu or 1 B coorBercTBHE co crerudukanueir Modbus. Opnako
HEKOTOPbIEe OMOJIMOTEKN W MPOTrpaMMbl HCIOJIB3YET HYMEPAIMIO PErucTpoB, HaumHas oT ().
[Ipu ucnospb3oBaHUU TAKUX OMOJMOTEK WJIA IIPOIPAMM HEOOXOIMMO BBIYMTATH | U3 yKa3aH-
HOTO B JIAHHOM JIOKYMEHTe 3HAaYeHUs aJIpeca.

[l1st oncaHus perucTpoB UCIOJIb3YIOTCS CJIEIYIONUE TUIILI JIAHHBIX:

e Ul6 — 16-6uTHOE GE33HAKOBOE Te/I0€ 3HAUEHNE, 3aAHIMAIOIIEe OJIMH PETUCTP.

e U16S — 16-OurHOE H€33HAKOBOE 3HAYMEHNE, KOTOPOE UCIOJIB3YeTCs JIJIsl epeladn 3Ha-
JeHHus B IPOIeHTaxX OT mKaJjbl. /s Becex 3uadennii sroro tuna koa OxFFFF coorser-
creytomuii 3nagennio 100%.

e U32 — 32-06urHoe 6e33HaKOBOE I11eJ10€ 3HAUYEeHHe, 3aHnMaloIee JiBa peructpa. [lo yka-
3aHHOMY aJjipecy Xpaudarcs mitajmue 16 out, o agpecy + 1 — crapimue 16 6ut.

e 132 — 32-OGurHOe 3HAKOBOE Ii€JI0e 3HAYEHUE B JIOMOJHUTETHHOM KOJIE, 3aHUMAIOIIee
nBa peructpa. [lo ykazannomy ajpecy xpanarca miamme 16 o6ut, mo ajapecy + 1 —
crapie 16 our.
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float — 32-6uTHoe 3HAUEHNE C IUTABaOIIE TOUKOI. 3aHNMaeT /[Ba perucrpa (¢ yKasaH-
HBIM aJIpecOM U CJIeIytorumM aapecoM). [1o ykazanHOMY ajipecy XpaHsarcs miuaine 16
out, o ajpecy + 1 — crapriue.

double — 64-6uTHOe 3HAUYeHMe ¢ ILTaBalOmIell TOYKOH. 3aHWMaeT YeThIpe PErucTpa,
HadMHasd ¢ yKazaHHoro ajpeca. [lo ykazanHomy ajipecy Xpansarcs miaue 16 out, mo
ajipecy + 3 — crapiiue.

STR|N] — crpoka u3 UTF-8 cumposios (coBnamaer ¢ ASCII st TaTHHCKUX CHMBO-
JIOB), MaKCUMaJIbHOH Jymabl B N 6aiiT, 3anuMaromnieil mojapsi N /2 peructpos, HaunHas ¢
yKa3aHHOTO ajipeca. Koner cTpokn 0603HaYaeTCsl CUMBOJIOM C HYJIEBBIM KOstoM. Mitaji-
muii 6afiT MepBOro permucTpa COAEP:KUT HEPBBI CUMBOJI, CTapuinii 6GailT — BTOPOIi,
MJIAJITUN 6alT BTOPOTO PErucTpa — 3-Uil CUMBOJI U T. JI.

US8[N] — maccus 6aiit makcumasbroit jyimabl B N Gaiit, 3anumaromieit noapsi N /2 pe-
I'UCTPOB, HAUMHAs C YKa3aHHOTO ajipeca. Muammii 6aiiT IepBoro perucrpa coiepKuT
IIEPBBIi OaliT MaccuBa, CTapIiuil 6aiiT — BTOPOIL, MyIa N 6affiT BTOPOro perucrpa —
3-mit T. 1.

TYPENAME — nouepkuBaHue UCIIOIb3YeTCs 171 0003HAYEeHNsT COCTABHOTO TUIIA —

T.e. HAOOpa PErNCTPOB, KaK bl 13 KOTOPHIX OIMICAH B OTAEILHOM pa3ese B OTIe/IbHOIM
TabJIMIEe C YKa3aHWeM aJIpecoB OTHOCUTEIbHO Hadaja Habopa. Vcmosb3yercs, Korja
0JIOK OJMHAKOBOI CTPYKTYpPBI MOXKET IPUCYTCTBOBATH B Pa3HBIX MECTax aJpPecHOr0
[IPOCTPAHCTBA, I N30eKaHUsA TOBTOPEHUST OIIUCAHUSI.

3HavyeHne JIOMMYECKUX [PU3HAKOB, KOTOPbIE MOI'YT MMeTh TpeThe cocrosuue (tribool),
KOJIUPYIOTCSI KOJUPYETCs 2-MsI OUTaMU:

00 — 10XDb
01 — mcruna

10 — Z (orcyTcrBue AeificTBUTEIBLHOTO 3HAMECHUA )

Taxum obpazom, Mmia it OuT diara MOKHO TaKKe UCII0JIb30BaTh KaK IIPU3HAK aKTUBHOCTU
drara, a crapiuii Kak IpU3HaK JAeHCTBUTEILHOCTH 3HATECHUSA.

st ajipecoB, 3ajaHHBIX (DOPMYJION, UCIOJIB3YIOTCS CJIE/IyIolue 0003HAYCHUSI:

I — nomep u3mepureabHoro Kaxasa Moayss (0-3)
S — HOMep oTcueTa BBIGOPKH OTHOCHTEJIbHO 3aaHHoro orcuera (0-61)
M — uomep m3mepenus (0-9)

E — nomep cobbrtust (0-63)

Crosber; «ATTp» yKasblBaeT, KaKkie Ollepalui BO3MOXKHbI ¢ 9TuM peructpom (R — ware-
ure, W — 3ammucs).
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2.1.1.2 Peructpsl agpecHoro npocrpanctBa Modbus

2.1.1.2.1 Buaok peructpoB ¢ mHdopmaleii 0 MojIyJie

A npec

HaszBauue

Tun

ATTp

Onucanue

1-16

DEVNAME

STR32

[Tonnoe HazBaHWe MOJYJISI JIATUHCKU-
MHu OyKBaMi, BKJIOYasd MOANMDUKAIIAN.
HazBanne naumnaercs ¢ o0O3HAYEHUS
CUCTEMBI, K KOTOPOil OTHOCHTCS MO-
nyib: ¢ upedukca “L-ViIMS-”, namnpu-
mep “L-ViIMS-ICP-10-1" .

17-32

SERIAL

STR[32]

CepuitHblit HOMED MOJLYJIS.

33-40

FWVER

STR[1]

Ctpoka ¢ Bepcueil pOIIUBKHY.

41-43

=v] j=v] j=v

Pezeps.

44

SYSTEM_TYPE

U16

KomoBoe obo3nadeHne BapuaHTa CH-
CTEMBI:

o 0 — L-VIMS

45

MODULE_TYPE

U16

KomoBoe obo3naueHue Turra MOJLyJIs:
2 — ICP-10

3 — REL

4 — NPS

5 — SWITCH

6 — ICP-4

46

MODIFICATION

U16

KomnoBbiit Homep MojiuduKaimm MOJIy-
JISt:

e 0 — 6e3 cydpdukca momadukanum

e 1 u BbIIe — YHUCIO B cyddukce

MOAMUKAIINNA B HA3BAHUKM MOJLY-

nsi. Hanpumep, 3uadenune 1 st

ICP-10-1 m NPS-1.

47

REVISION

U16

Mutagmme 8 6uT — KOJ PEBU3UU ILIa-
1. CTapiime 8 6UT — pe3eps.

48

PROTOCOL_ID

U16

Kox mporokosia oomena. s omuchl-
BaeMbIX cucTeM Bcerjia pasen 0x5649.

49-96

Pezeps.

97

DEVMODE

U16

Pexxum pabotsl ycTpoiicTBa:
e | — pexkum 3arpysduka
e 2 — pabounii pexKum
e 4 — pexuM 00C/IyKUBAHUS

98

LAST_WR_ERR

U16

Kon omubku jij1s1 miocsieiHedt onepaiun
3ammucu. 3HaYeHne OOHOBJISIETCS B CJIy-
Yae, ecJIi OlePAIs 3aIllUCU PETUCTPOB
ObL1a 3aBepIleHa ¢ OMMOKON U IT03BO-
JISIET Y3HATh MPUYUHY OITUOKH.

256-259

MODULE_CLK_ID

US8|8]

R

N neatndukaTop MOJYJIA IPU CUHXPO-
Huz3anuu speMmenu no PTP

2.1.1.2.2 DBJjoK perucTpoB C COCTOSTHUEM MO/LYJis U KaHAJIOB
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A npec

| HasBanue

‘ Tun

| Arrp | Onucanue

CocrosiHne MOTyJIst

1024-1025

ST_FLAGS

U32

Daru COCTOSAHUSA MOJTYJIS:

e LIVEBIT (6ur 0) — Bur mpo-
BEPKH KOPPEKTHON pabOThI MO-
nysst u unrepdeiica csasu. [pn
KOPPEKTHOI paboTe MEHSIeT CBOe
3HAYEHUE Pa3 B CEKYHJIy Ha IIPO-
THBOIIOJIOYKHOE.

e FAULT (6ur 1) — I[Ipusnak namm-
qns 17100aJIbHON HEMCIIPaBHOCTHU
Moy, WMudopmarust o Ture
oOHapy?KeHHO OIMMOKK JTOCTYII-
Ha B perncrpax DEVFAULT_ERRS.

e WARN (6mr 2) — Illpmsmak na-
JIMIUsT OOHAPYKEHHBIX OIMHIOOK,
HE CBA3AHHBIX C HEUCIPABHO-
CTBIO ammapaTypbl CAMOI0 MOJLY-
s, Uudopmarug o Tute obHapy-
JKeHHOMN ONMMOKY JIOCTYIHA B pe-
ructpax DEVFAULT_WARNS.

1026

ST_OPCFG_ID

U16

Nnentudukarop mociegHeil 3ammcan-
HOIl KOH(MUTypaIun pexuMa padOThI
MOJLyJIsd. YBeJquduBaeTcsd Ha 1 mocse
zarnucu HOBO# KoHpuryparnuu. Coxpa-
HsIET CBOE 3HAYEHWe Mpu cOpPoce MuTa-
HUST MOJTYJIsT

1027

Pezepsn

1028

ST_WF_RDY_CNT

U16

KoymmuecTBOo coxpaHeHHBIX B oOllepa-
TUBHOM ITaMATH MOJLYJIA BBIOOPOK, J10-
CTYIHBIX JIJIsI YT€HUs B JaHHBII MO-
MEHT BPEMEHH.
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1029-1036

ST_WF_LAST_ID

U16[8]

NunentudukaTopbl 10 BOCHBMHU  T10-
CJIeTHIX BOCBMHU COXPaHEHHBIX BBIOO-
pok. IIpu coxpanenuu HOBOII BLIOOPKHU
ee UIACHTUMUKATOP COXPAHSIETCH B Pe-
TUCTP C MaJJIIIIM aJIpecoM, a paHee
COXpaHEHHbIC WJICHTU(MUKATOPHI CeMU
BBIOOPOK CMEIAIOTCd B COOTBETCTBY-
IOIIe PETUCTP C &JIPECOM yBeJIMYIeH-
ubiM Ha 1. Takum obpaszom, B perucrpe
C MJIQJIIIAM aJIPECOM BCErjla XPaHUT-
cst MHANUKATOD TIOCTIe/IHel coXpaHeH-
HOIl BBIOODKW, B CJIEIYIONIEM IIPEIIITO-
cinejqueit m T.;1. Ecim 3nadenme peru-
crpa ST_WF_RDY_CNT menbIie 8, TOo B
JIAHHOM MACCHBE JIEHCTBUTE/IHHBI TOJTh-
KO 1tepBble ST_WF_RDY_CNT 3j1eMeHTOB.
CriesiyeT OTMETHTH, UTO B OOIIEM CJTy-
Jae MOPSJIOK 3aBepPIIeHNs] COXPaHEHUS
BBIOOPOK U TOPSJIOK MOCTYILIEHUS 3a-
IIPOCOB Ha COXPaHeHNe BLIOOPOK MOXKET
He COBIA/IATH, HAIIPUMED, B CIydae, ec-
Jin OBLIT 3aIIPOC COXPAHEHUSA BBHIOOPKH
C SBHO YKAa3bIHHBIM BpEMeHeM B Oyry-

IIEM.

1037-1045

Pezepsn

1046-1061

CUR_TIME

TSINFO

Tekytee (Ha MOMEHT OOPabOTKH 3a-
[Ipoca YTEHUs]) CHUHXPOHU3UPOBAHHOE
BpEMsi MOJLYJIst

1062-1069

LOC_TIME

TSLOC

Texytiee (Ha MOMEHT OOPabOTKH 3a-
[poca YTEHNUsT) JIOKAJIbHOE BPEMs MO-

yJst

1070-1093

Pezepsn

1094-1101

ST_DIN

U16]8]

Cocrosnue TuCKpeTHBIX BX0/10B. Kazk-
JIOMY BXOJIy COOTBETCTByeT 2 Oura B
perucTpe, Kaz/Iblil pErucTp COAEPIKUT
cocrosinue 8 Bx0/10B. CocTosiHIE BXO/1a
KOJIMPYeTCA KaK JIOTHIEeCKHil IpU3HaK
¢ Tpems cocrostausMu (tribool).

1102-1109

ST_EVENTS

U16]8]

Cocrostnue cobbrtuii. Kaxkigomy coObI-
THUIO COOTBETCTBYET 2 OUTa B PErucTpe,
KaKJIbIil PETUCTD COJEPIKUT COCTOSTHUE
8 cobbituit. CocrostHEEe COOBITHS KO-
JINPYeTCsl KaK JIOTUYECKUH TPU3HAK C
Tpems coctosiHusivu (tribool).

1110-1141

Pezepsn
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Cocrognne JAUCKPETHBIX BbIXO/I0B

1280-1343

ST_DOUT_LP

U16[64]

Cocrosinne c1aboTOKOBBIX peste. Kaxk-
JIbIit 16-OMTOBBIN PErUCTDP OIMUCHIBAET
COCTOSTHUE OJTHOIO BBIXOJIa KaK KOMOM-
HAIUS CJIELYIONTHUX (DJIAroB:

e FAILURE (6ur 0-1) — mpmsnHak
HenCIpaBHOCTH BbIxoza (tribool)

e ENERGIZED (6ur 2-3) — mpu-
3HAK 9JIEKTPUIECKOTO COCTOsI-
HISI BBIXOJIA (3AIMTAHO JI peJie)
(tribool)

e STATE (6ur 4-5) — mpusHax
JIOTUYECKOTO COCTOSIHUST BBIXOJIA
(nasmmame Tpesoru) (tribool)

e CTL_EVT (6ur 6-7) — cocro-
SIHUE  yIPABJISIONIEr0  COOBITHS
(tribool)

e RST_EVT (6ur 8-9) — cocrosiHme
cobbiTusi copaca (tribool)

1344-1407

ST_DOUT_HP

U16[64]

R

CocrostHue CHJIBHOTOKOBBIX peJjie. SHa-
yeHne moJieil anagornaao ST_DOUT_LP.

JInarnoctudeckas wHGPO

pManuda

O COCTOAHUU MOJYJIgd

3584-3591

DEVFAULT_ERRS

U16[8]

Pesynbrar camoamarHoCTUKM ammapa-
TYpPBI MOJIyJIsT HA KPUTHIECKUE OIINO-
ku. [lose npeacraBiaser coboit HAOOD
OUTOB, I'/Ie KasK/Iblii ONT COOTBETCTBYET
OoOHaPYKEHUIO OIHON U3 KPUTUIECKUX
OIINOOK.

3591-3599

DEVFAULT_WARNS

U16]8]

Pesysibrar caMoamarHoCTMKU HEKpHU-
TUIECKUX ONMNOOK COCTOSTHHS MOJTYJIsT
MJTA TIOJIKJTIOIEHUST JIATINKOB.

3600-3615

Pezepsn

3616-3695

DIAGN_ADC

[16]

DGADC

Kaxkpiit s/1eMeHT COOTBETCTBYET CO-
CTOSTHUIO U3MEPEHs OJTHOTO U3 JINarHo-
cruaeckux AILIT:
e 0 — u3MepeHNe BHYTPEHHEro Ha-
npsizkenus 3.3 B
e 1 — wu3MepeHme TeMIEpaTypPhI
MUKPOKOHTposLIepa B °C
e 2 — HampsizKeHUe MUTAHUT MOJTy-

ns (B)

o 8-11 — s MOJLY 151
L-ViMS-REL — gurnocrudeckoe
HaIPKEHIe CUJTBHOTOKOBBIX
pese
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Cocrognaue U3MEPUTEJILHBIX KaHaJIOB

Habop permcTpos, ONHUCHIBAIONINX Te-
KyIllee COCTOsTHUE COOTBETCTBYIOIIETO
u3MepuTesbHoro Kanasa. Cocras peru-
CTPOB OIUCAH B TAOJIUIE HUZKE.

4096  +

l024%] | CH-STATE CHST |R
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2.1.1.2.3 Dok perucTpos /iJisi YT€eHUsI BBIOOPOK

A npec

‘ HaszBanue

‘ Tun

‘ ATTp‘ Onucanne

Buibop auTaemoit BLIOOPKHU U ee JJaHHbIE

61452

WF_SEL_ID

U16

RW

Bruibop npentudukaropa BEIOOPKH 1151
YTEHUS.

61453

WF_SEL_CH

U16

RW

Bribop HoMepa KaHaJia B BBIOOPKE J1JIsI
YTEHHUS.

61454-
61455

WF_SEL_OFFS

U32

RW

Bribop HOMepa mepBoro orcuera Bbl-
OOpPKM B JOCTYITHOM JIJIsT YT€HUs OJIOKe
JIAHHBIX.

61456 +
2*%S

WF_RD_DATA

132[62]

Buauenne orcuera ¢ HOMepoM (S +
WF_SEL_OFFS) B BbIOODKE C WUJIEH-
tudpukaropom WF_SEL_ID jja KaHa-
ga WF_SEL_CH. S wmoxker ObITH OT
0 mo 61. Orcuer mpeacraBisieT Cco-
Ooit 32-OumTHOE 3HAYEHHE B JIOIOJI-
HHUTEJILHOM Koje. /[ljs mepeBojia Ko-
na B BosbThl M (usudeckue Besu-
YUHBI UCIOJB3YIOTCH KOIMDDUITUEHTI
u3 WF_CHINFO_K_E/WF_CHINFO_B_E u
WF_CHINFO_K_P/WF_CHINFO_B_P coot-
BercTBeHHO. Muta e 4 6ura KoJa uc-
MOJTB3YIOTCS TSI TIepeIadu OO THY-
TEeJIbHBIX (PJIAroB:
e PHASETRIG (6mr 0) — mpusHax
oTMeTKHN (ba3bl. YKa3bIBaeT, 4TO
JIJISI 9TOTO OTCUYeTa ObLIO OOHAPY-
JKEHO COOBbITHE OTMETKU (ra3bl B
Ha3HAYEHHOM KaHa/le OTMEeTINKA
dasbr

Ob6mmast nHpOpMAaIUst

0 BBIOOPKE

61696

WF_INFO_ID

U16

R

ID BwIGOpPKH, 4YTEeHHME KOTOPOH BbI-
HoJiHsIeTCsT (3HAUEHMe, 3allCAHHOe B
WF_SEL_ID).

61697

WF_INFO_SRC

U16

Kox, omnpenensromnuii mo Kakoil mpu-
qrHe OblLIa COXpaHeHa BLIOOPKA.

e 0-63 — BBIOOpKA COXpaHEHa IIO
COOBITHIO C COOTBETCTBYIOITUM
HOMEPOM

e (65535 — BBIOOPKaA COXpaHEeHa II0
OJIb30BATEJIHLCKON KOMaHIe

61698-
61699

WF_INFO_FREQ

float

HomuHa/ibHAsT 9acTOTa OTCYETOB BbI-
6opku (I'n)

32




CUHXpOHU3MPOBAHHAST TaCTOTA OTCUIE-
toB BeIOOpKH (I'm). Yacrora orcue-
TOB C y4eTOM OTKJIOHEHHsI YaCTOTI JIO-
KaJBHOIO TeHepaTopa MOJYJsl OT da-

gggg_ WF_INFO_FREQ_GM | double R CTOTBI YaCOB yCTPONCTBA, SIBJISIONIETO-
¢sl ICTOYHUKOM BPEMEHU B cucreme L-
ViMS. Eciu mojynb ucnob3yer Jio-
KaJIbHOE BpeMsd, TO JAHHOE 3HAYCHHE
He oTyin4daercs oT WF_INFO_FREQ.
Bpemsi coxpanennsi Bbioopku. Coot-
BETCTBYET BPEMEHH OTCYeTa ¢ HOMEPOM
61704- WF_INFO_SIZE - WF_INFO_DELAY - 1,
61719 WE_INFO_TS ISINFO | R cuntas ot 0. T.e. eciu WF_INFO_DELAY
pasen 0, TO MocjeIHEMY OTCUETY B BbI-
OopKe.
g};gg - - R Pezepsn
®naru ¢ urdopmarueii 0 BbIbopke (pe-
61728 WF_INFO_FLAGS Ul6 R
3epB)
61729 WF_INFO_TYPE U16 R Tt spibopk:
e 1 — BpeMeHHas BBIOOPKa
21;2(1) - - R Pezepn
Burosas macka, yka3biBatomasi, o Ka-
KM KaHaJaM JIOCTYIHBI JAHHbBIE JIJIsI
61739 BeIOOPKHU. KaxkjjoMmy KaHay cOOTBeT-
61733 WF_INFO_CH_MASK | U32 R crByeT cosoit 6ut (Mmasmmit 6ur — 1-
bt KaHau). Ecau 6ur ycraHoBJieH, TO
JIAHHBIE 110 COOTBETCTBYIOIIEMY KaHa-
JIy TIPUCYTCTBYIOT.
61734- WF_INFO_SIZE U32 R KoangecTBo oTcUeToB I KazKIOTO
61735 KaHaJja B BBIOOPKe.
KonudaecTBo orcdeToB, Ha KOTOPOE CO-
61736- XpaHeHne BLIOOPKHU 3aJep:KAHO OTHO-
61737 WF_INFO_DELAY U32 R CUTEJILHO MOMeHTa 3aripoca. Ecym 0, To
[IOCJIETHU OTCYET COOTBETCTBYET Bpe-
MeHHU BBIOOPKH.
ggig - - R Pezeps
Nudopmariust 0 BBIOpaHHOM KaHaJIe BHIOOPKU
ID BwIGOpPKH, 4YTEeHHE KOTOPOH BbI-
61952 WF_CHINFO_ID U16 R HOJIHACTCA  (3HAUCHHUe, 3alllCaHHoe B
WF_SEL_ID).
Homep kanaJsia, KOTOpOMY COOTBET-
61953 WF_CHINFO_CH U16 R crByer uHboOpMaIysl (3HAYEHNE, 3amu-

canuoe B WF_SEL_CH).
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61954-
61955

WF_CHINFO_FLAGS

U32

BuroBas macka diiaros madopmarmun
O COCTOSTHUH KaHaJa:

e CH_ENABLED (6ur 0) — bBur
yKa3blBaeT, 4YTO JIAHHBIA Ka-
Haja pagpemen. /Jlomken co-
OTBETCTBOBATL 3HAYEHUIO COOT-
BETCTBYIOIIETO OUTa pPerucrpa
WF_INFO_CH_MASK B wundOpMa-
nmun o BwiOOpKe. Ecam 0, To
BCd JaJibHelnas uHMOpPMAIUI
HE OEeMCTBUTEbHA.

61956-
61957

WF_CHINFO_K_E

float

Koadpdunmenr mkanbr s nepesoja
13 32-OUTHOIO JOIIOJHUTEILHOIO KOJA
oTcUeTa B IJIEKTPUIECKYIO BEJIMIUHY
(B) mist cunrbiBaeMoit BeiGopku. Ile-
PEBOJI OCYIIECTBIIAETCS IO (hOpMyJIe:
E = SAMPLE x K _FE+ B_F, rae
SAMPLE — UCXOJIHBI KOJ OTCYETa
BBIOODKH, & F/ — TOJIydenHoe 3HadeHne
SJIEKTPUIECKON BEJIMINHBI.

61958-
61959

WF_CHINFO_B_E

float

Kosdbdunment cmerennst g mepe-
BoJla M3 32-OMTHOIO JOIOJIHUTEILHO-
I'0 KOJIa OTCYEeTa B JIEKTPUIECKYIO Be-
mrauny (B) mist caursiBaeMoit BEIGOD-
Ki 110 popMyJie U3 OIUCAHUSI PErUCTPa
WF_CHINFO_K_E.

61960-
61961

WF_CHINFO_K_P

float

Kosdpdunmenr mkanbl s mepeBoja
U3 JIEKTPUYIECKON BEJIMIUHBI B (HU3H-
geckyto (M/c? g Kanaaa BUGPOYCKO-
peHus, MKM Il KaHaja paJrajbHOI
subparun). [lepeBo ocyiecrsisiercs
o popmyste: P = ExK  P+B_ P, rue
E — 3nadenue 3JIeKTpUIECKO BEJINYIN-
HBI, TIOJIYIeHHOI U3 OoTcUeTa, 10 (Hop-
MyJie, IPUBEJECHHON B OINMCAHUN PEru-
crpa WF_CHINFO_K_E, a P — pe3y/ib-
TUPYIOMad (HpU3NIecKasi BEJIMINHA.

61962-
61963

WF_CHINFO_B_P

float

Kosdpdbunuenr cmemenns st mepeBo-
Jla U3 3JIEKTPUIECKON BeJIMYINHbI B (hu-
3UYeCKyI0 O (hOpMyJie U3 ONUCAHUS
peructpa WF_CHINFO_K_P.

61964-
61975

Pezepsn

61976

WF_CHINFO_CHST

CHST

Cocrosinue KaHajia, KOTOPOMY COOT-
BETCTBYET BBIOOPKA, HA MOMEHT COXPa-
HEHUs BBIOOPKMU.

2.1.1.2.4 BJIOK perucTpoB JJid nepeaadd KOMaHJI
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A npec

Haszsauue

‘ Tun

| Arrp | Onucanue

[TapameTps! 1epeiaBaeMoii KOMaH, b

65024-
65025

CMD_REQ_SIGN

U32

W

Curnarypa JeficTBUTEILHON KOMAHIbI.
B sroT perumctp Bcersa JI0JIXKHO 3allu-
coiBaThca 3Hadenne 0x5649434D upwm
3aIlllCyl HOBOM KOMaHIbI

65026

CMD_REQ_CODE

U16

Kon zanpammusaemoit komanabl. Omnpe-
JleJIsieT BBIIOJIHAEeMbIe JeicTBusI, hop-
MaT JIAaHHBIX U Pe3yJbTaTOB KOMaH-
JbI. 3Ha‘IeHI/IH IIpUBEICHDBI IIPX OIIKCa-
HUM KOHKPETHBIX KOMaH/I COOTBETCTBY-
IOIIEN TyIaBe.

65027

CMD_REQ_ID

U16

[Tonb3oBaTebeKuit  UIEHTUDUKATOP.
BamnmncanHoe 3HaYeHNe JOCTYIIHO B pe-
3ysabrarax B perucrpe CMD_RESP_ID.
MoxkeT CayKUTDH JIJIT KOHTPOJIS COOT-
BETCTBUA OTBETA U 3allpOCa

65028-
65031

W

Pezeps. [lo/KHbI 3anChIBATHCA HYJIe-
BbIE 3HAYEHUSI.

65032-
65141

CMD_REQ_DATA

U8[220]

W

,Z[aHHbIe KOMaHAbI. CDOpMaT OlIpeaesisd-
eTCd KOJOM KOMaHJbI.

Pe3yﬂbTaT BLITIOJIHEHN A KOMaHJIbl

65152

CMD_RESP_STATUS

U16

CraTyc BBIIOJHEHUS KOMAHIbI:

e 0 — Her BhIOJIHEHHON KOMAHIBI.
JlanbHeiiine JaHHBIE HE JIeii-
crBuTebHBL.  O3Ha9aeT, 9To C
MOMEHTa IOCJIeHEr0 IYTeHUs Pe-
rucTpa He ObLIO 3allMCaHO Iapa-
METPOB HOBOM KOMAaH/IDI.

e 2 — KomaH/a yCIIEeNHO BBIIOIHE-
Ha.

e 3 — Komanga BbimosHeHa c¢
ombkoit. Kot omubku gocTynex
B peructpe CMD_RESP_ERRCODE.

65153

CMD_RESP_ERRCODE

U16

B ciyuae, eciin KomaH1a 3aBepIINIach
C OIIUOKOM, COMEPKUT KOJI, OIITHOKH.

65154

CMD_RESP_REQCODE

U16

Kox xomanapl. 3HadeHne, 3alicamHoe
B CMD_REQ_CODE. Onpeneinsier ¢popmar
JaHHBIX B OTBCTEC.

65155

CMD_RESP_ID

U16

[Tonb3oBaTebCKMin nJienTuduKa-
Top KoMaH bl. CoOJEepKUT 3HAYEHNE,
zanmcanHoe B CMD_REQ_ID.
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Pasmep jmamHBIX pesysibrara  BbI-
[IOJIHEHUsT KOMAaHJbl B  PErncTpax
CMD_RESP_DATA B Oaittax. Ecuau

65156 CMD_RESP_SIZE Ul16 R
3HaYeHWe He KpaTHO 2, TO B IIO-
cJIeJITHEM PErucTpe crapiuii 0aiiT He
JIEICTBUTEJIEH.

65157-

65159 - - W% Pezeps.

Jlanmabie pe3yJsibTaTa BLITOJTHEHUS KO-
Maapl. DopMar onpesessieTcst  Ko-
65160 CMD_RESP_DATA Ug[220] | W JoM KoMamHbl. JleficTBuTesnbHbIil pas-
Mep B GaiiTax orpejessiercst 3HaYeHH-
em CMD_RESP_SIZE.

2.1.1.3 CocraBHbIe TUITbI, UCHOJb3yeMble P OIMMCAHUMN AJIPECHOTO MPOCTpPAaH-
cTBa

2.1.1.3.1 3uauyenue Bpemenu TSVAL

JlaHHBIT HAOOP PErucTPOB OIMCHIBAET 3HAUYEHHE METKU BpeMeHH. MHorue mojs ©MeroT
IIpsIMOE COOTBETCTBHE C TOJIAMHU MeTKU BpeMmenu rporokosia PTP. Merka moxer cosiepkathb
JbO JIOKaJIbHOE BpeMsl B cHUCTeMe, JIMOO abCOII0THOE BpPeMsl, B 3aBHCUMOCTH OT 3HATECHUSI
dsrara PTP_TIMESCALE B mnepBom ciiydae MeTKa COJEPXKHUT BPEMsi ¢ MOMEHTa BKJIIOUEHUsI
MOJTYJIsl, OTHOCUTEJILHO KOTOPOTO CHMHXPOHU3UPOBAHO BpeMs. Bo BTOpoM cirydae, MeTKa CO-
JepKUT mporrenee BpeMs ¢ 1 auBapsd 1970 rojga B COOTBETCTBUU ¢ MEXKIYHAPOTHOM aTOM-
ueiM BpemereM (TAT), koropoe onepexaer spemsi UTC Ha durcupoBaHHOE YHCIO CEKYH],
KoTopoe gocrynno B noge UTC_OFFS.

A npec HazBanue Tun Onucanne
Habop ¢duraros ¢ undopmaimeit o meTke
BpEMEHHU:

e UTC_OFFS_VALID (6ur 2) — mupwu-
3nak, 9to noJje UTC_OFFS coxepxkut
IEeMCTBATEIHLHOE 3HAYUEHHUE.

e PTP_TIMESCALE (6ur 3) — mpusHax,
YTO METKa COJIEPKHUT abCOTIOTHOE
BpeMs, a He JIOKAJbHOE I CHCTEMBbI

e TIME_TRACEABLE (6ur 4) — ompese-
JISIeT, TIPUBSI3AHO JIM yKa3aHHOE BPe-
MsI K MEKTYHAPOTHOMY

e VALID (6ut 15) — npusHak, ITO MeT-
K& BPEMEHU uMeeT IefiCTBUTE/IbHOEe
3HAYTEHNE

0 FLAGS U16

Crapimme 16 6uT 48-6MTHOTO 3HAYEHHUST KO-
JITYECTBA CEKYH/I

1 SEC_H U1l6

Maamue 32 6urta 48-0MTHOrO 3HAUCHUS
KOJIMIECTBa CeKYH/I

2-3 SEC_L U32

KommvecrBo  mamocekynn (or 0 1o

45 NSEC U32 | 490099999)
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Konm4aectBo ApoOHBIX 10JI€if HAHOCEKYH/T.

6 NSEC_FRACT Ul6 Eununa coorsercriyer 1/2%6 ne
KonudaectBo CeKyH, Ha KOTOpOE yKa-
3aHHOe BpeMms omepexkaer Bpemsi UTC.
JleficTBUTEILHO, €CJU yCTAHOBJIEH dJar
UTC_OFFS_VALID UcmoJsib3yercs, ecju

7 UTC_QFFS U16 MeTKa mpejcTaBisger coboit Bpems TAIT,

koropoe omepexkaer UTC 3a cuer nHa-
nuaus BucokocHbeix cexkyny B UTC. Ha
rekymuit momenT TAI omepexaer UTC
Ha 37 CeKyH]I.

2.1.1.3.2 Wudopmanus o merke Bpemenu TSINFO
Jlanuabiit HabOp PEerucTpoB COMEPKUT WHMOPMAINIO O 3HAYEHUU METKH BPEMEHU W ee

UCTOYHHUKE.
A npec HazBanwue Tun Onucanne
0-7 TS_VAL TSVAL | 3nadenue BpemMeHu
W nentudukarop MCTOYHWKA BpeMEHU, B
8-11 CLK_ID Us|§] repecdere Ha BPeMs KOTOPOro ObLIa IOJTy-
YeHa JIaHHasg MEeTKa.
12-15 - - pe3eps

2.1.1.3.3 W nadopmanusa o BHyTpeHHeM JjokajibHOM Bpemenu TSLOC
JlaHHbBI HAOOP PErUCTPOB OIMKMCHIBACT HECUHXPOHU3UPOBAHHOE BPEMsI MOJLYJ/IsI B BHJIE UH-

TepBaJia BpEMEHN C MOMEHTa 3allyCKa MOIYJ/Id W €I'0 COOTHOIICHNE C CMHXPOHU3UPOBaAHHBIM

BPEMEHEM.
A npec HazBanue Twun Onucanwne
OTkJjIOHEHNE JIOKAJTBHON YaCTOTBI MOJTYJIsT
0-1 DFREQ float OT 9aCTOTBI, C KOTOPOA CUHXPOHU3UPOBAH-
HO BpeMs B ppm
2-3 SEC U32 Kommgectso cexym
4-5 NSEC U32 KommyecTBo HaHOCEKYH T
6-7 - - pe3epB
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2.1.1.3.4 Wudopmanusi o u3amepenuu juarHoctuieckoro AIIII DGADC

A npec

Hazsanue

Twun

Onucanue

STATUS

U16

Cocrosinue U3MepeHust:

e PRESENT (6ur 0) — Ilpusmak ma-
JIMYHsT  JTAHHOTO THArHOCTHIECKOTO
ATII B momyite.

e VALID (6ur 1) — IIpusHak Hammdust
JEHCTBATEILHOTO NU3MEPEHHST

e RENGE_ERR (6ur 2) — Ilpusnak Ha-
JIAIHsT OIMHOKU BBIXOJIA 34 JIOIYCTH-
MBIl JIAIa30H 3HAYEHUST THATHOCTH-

geckoro AIITT

Pezepn

2-3

VALUE

float

SHaquI/Ie usMepeHud JuarHoCTuIeCKOro
ITapaMeTpa. EILI/IHI/H_LBI nU3MepeHud 3aBUCAT
oT HOMepa auarHocrudeckoro AIIIL.

2.1.1.3.5 Peructpsl coctosinug n3mepurejibHoro kanajga CHST

A npec

HazBanue

Twun

Onucanue

CH_TYPE

U16

Tun kanaJa:
e 0 — KanaJy He ucrnosb3yercs B KOH-
duryparun
e 1 — KanaJ BUOpoycKopeHus
e 2 — Kanas panuajibHOI BUOpaIun
e 3 — Kanas ¢dazoormeTdnka

CHST_STATUS

U16

Craryc xanasa. Ormpejesnser KOpPpPeKT-
HOCTH HM3MEpPeHMii JjIsd JTaHHOIO KaHaJia.
BosMmozkHbBIE 3HAYEHUS:
e OxFFFF — I3mepenusd ere He roTo-
BbI (HAYaJbHOE 3HAYEHHEe IPU CTAp-
Te WJIH T0c/Ie OOHOB/IEHUST HACTPOEK,
IOKa He MpOoJaeT Ha4daJIbHBIA Iepe-
XOJIHBIN UHTEPBAJI)
e 0 — JaHHbIE JEHCTBUTEIHHBI, KAHAJ
B UCIPABHOM COCTOSTHUM
1 — obHapykKeHO KOPOTKOe 3aMbIKa-
HUe JIMHUHA TOJKJIIOYeHNs JaTINKa,
2 — obuapyzkeH OOpBIB JIMHUIT I10/I-
KJIIOUEHUS JTATINKA
3 — JlaHHbBIE BHE JTUAIIA30HA JIefICTBU-
TeJIbHBIX 3HAYEHUI TaTInKa
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CHST_FLAGS

U16

3HaucHue CliemaJIbHBIX ITPU3HAKOB JIJIA
JaHHOI'O KaHaJla:

BYPASS (6ur 0) — cocrosiHue ycra-
HOBJICHHOTO Tpu3Haka “Bypass”
INH_CMD (6ut 2) — cocrosiHue ycTa-
HOBJICHHOTO BPYYHYIO IIPH3HAKA II0-
JIABJIEHUST TPEBOT

INH_EVT (6ut 3) — cocrosiHue ycTa-
HOBJIEHHOI'O 110 COOBITUSIM IIPU3HAKA
O/IABJIEHHS] TPEBOT

TM_CMD (6ur 4) — cocrosiHme ycTa-
HOBJIEHHOTO ~ BPYYHYIO IIpH3HaKa
YMHOKEHHUsI yCTABOK

TM_EVT (6ur 5) — cocrosiHme ycra-
HOBJIEHHOT'O 110 COOBITUSIM IIPU3HAKA
YMHOKEHUSI yCTABOK

CHST_MEAS_CNT

U16

Konm1aecTBo HACTPOEHHBIX U3MEPEHUIT 1
JAHHOTO KaHaJa

4-19

Pe3zeps.

20+ 10* M

MEAS_TYPE

U16

Tum nzmepenuns ¢ nomepom M:

0 — m3MepeHue He UCIOJIb3YeTCs

1 — Bubpoyckopenue

2 — BUOPOCKOPOCThH

3 — BuUOpoIIepeMelreHne

4 — 3a3op

5 — CKOPOCTH BpAaIlleHus

6 — aMIIUTyJla TapMOHUKHA BHUOPO-
YCKOpEeHU s

7 — daza rapMOHUKH BHOPOYCKOPE-
HUS

8 — aMILIUTY/1a TApMOHUKHN BHOPOC-
KOPOCTH

9 — daza rapMOHUKU BHOPOCKOPO-
cTH

10 — aMIUTy/1a TapMOHUKHU BUOPO-
nepeMenteHust

11 — ¢daza rapmonuku BuOponepeme-
IEHU S

e 12 — HOCTOAHHASI COCTABJISIONIA
e 16 — MakcumajbHOE CMEIEHHE OT

cpearero (Smax)
17 — Bubpoyckopenune (BH)
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@arn cOCTOAHUS MU3MEpeHus. 3HATeHUsT
OUTOB TOJIS:

e FAILURE (6ut 0-1) — nmpusHak nHenc-
upasnoctu (tribool)

e ALERT (6ut 2-3) — mpu3HaK BBIXO-
Jla 3a YCTaBKYy TIpeaylpexjieHne’
(tribool)

e DANGER (6ut 4-5) — npusHaK BBIXOJA
3a ycraBKy “octaHoB" (tribool)

e BASE_VALID (6ur 8) — nmpusHak jeii-
CTBHUTEJILHOCTH 0a30BOr0 3HAYEHMUSI

e BASE_EXC (6ur 9) — mpusHak, 9To

21 + 10 * M | MEAS_ST_FLAGS U16 OTKJIOHEHHE 3Ha4YeHHs OT 0a30BOro
HPEBBIMIAET 33 JaHHBIN TOPOT Ha OT-
KJIOHEHHE 3HAYCHHS

e MIN_LIMIT (6ur 10) — npusHax, 9ro
SHAUYEHNEe U3MEPEHUs MEHBINe HIK-
Heil I'DAHUIBGI HACTPOEHHOI'O JIhalla-
30H& W BO3BPAIIECHO OrPAHIYICHHOE
HUZKHEH rpaHuleil 3HadyeHue

e MAX_LIMIT (6ur 11) — npusmax, 4ro
3HAYEHNe N3MEpPEeHUs BBIIe BepXHel
I'DAHHIBI HACTPOEHHOT'O JTHAIIA30HA 1
BO3BPAIIEHO OIPAHUYIEHHOE BEPXHE
IPaHUICH 3HAYCHIE

- * -
22-23 + 10 MEAS_ VALUE fAoat SHadenne uaMepenns B (GU3MIECKUX BeJIN
M qUHAaX.

94 + 10 * M | MEAS_FS_PERC U168 SHaveHne M3MepeHusl B MPOIEHTaX OT 3a-

JAHHOH I10JIb30BATEIbCKOM IKAJIbI.
BaszoBoe 3mavenme wusmepenusi (¢ KOTO-
PBIM CpaBHUBAETCI TEKYIlee JJid oIpee-
JIEHVsI TTPEBBIIIEHNs] TOPOTa OTKJIOHEHHS ).
25 + 10 * M | BASELINE_PERC U16S Bajiaercst B TPOIEHTAX OT IOJIb30BATE -
CKOIf IIKaJbl. /leficTBUTEIBHO TOJIBKO €cC-
JIN YCTAHOBJIEH COOTBETCTBYIOMIN (bjiar B
MEAS_ST_FLAGS.

26-29 + 10 *

Y MEAS_RESVD U16[4] | Pesepsuble moss (umratorcs 0).

2.1.2 UYrenue BbIOOPOK 4Yepe3 peructpbl Modbus

Bribopka coxpaHsieTcsi 0JJHOBPEMEHHO 110 BbIOpaHHOI rpyiine KanajoB. [lomumo coxpa-
HEHHBIX JJAHHBIX 110 KayK/IOMY BBIOPAHHOMY KaHAaJIy, BBIOOPKa COJEPKUT KaK OOIIYIO /I BCeX
KaHaJI0B HH(MOPMAIINIO, TaK 1 WHMOPMAIIIIO, OTHOCSIILYIOCS OTJAEIbHO K KayKJIOMY KaHaJIy.

Kaxx ioit Be160pKe coorBercTByet cBoit nuentndukarop (ID) Beibopku — 16-6uTHBII cuer-
YUK, COOTBETCTBYIOIIMII HOMEpPY COXpaHseMoil BRIOOPKHU ¢ Hadaja paboThl MOy st. Homep
KazkJI0ii mocsieytoreii Beibopku yBeanansaercs Ha 1 (mepexoqst or OxFFFF 8 0).

C nomompio peructpa ST_WF_RDY_CNT u nabGopa peructpoB ST_WF_LAST_ID[] moxKHO
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OTIPEJIESINTD, BBIOOPKU C KAKUMH HJICHTHMUKATOPAMHU COXPAHEHBI B ONEPATUBHON TaMATH
MO/JTyJISI U IOCTYIIHBI Ji71s uYTeHus. [locienasas coxpaneHHas BBIOOPKa NMeeT UJIeHTHMUKATOD,
paBubrit 3nadennto ST_WF_LAST_ID[O], npeapbiaymas — ST_WF_LAST_ID[1] u T.1.. Kosuue-
CTBO JIeHCTBUTEIbHBIX HHIEHTUPUKTOPOB B ST_WF_LAST_ID[] cooTBETCTByeT MUHUMAJILHO-
MY 3HAYEHHIO M3 KOJMIECTBA FOTOBBIX BHIOOPOK (ST_WF_RDY_CNT) 1 KOJIM9IecTBa JOCTYITHBIX
peructpos ST_WF_LAST_ID[].

CrestyeT OTMETUTB, 9TO XOTS KaK MPABUJIO UACHTH(MUKATOP B KAXKIOM CJIETYIOIIEM JTe-
MenTe maccuBa ST_WF_LAST_ID[] menblie Ha 1 3HAUEHU MIPEIBIIYINET0, HO B OOIIEM CIydae
9TO yCJIOBUE MOYKET He BBIIOJHATHCHA, T.K. UJICHTU(MUKATOPHI BLIDOPKHU BBIIEJIAIOTCA IPU 110~
CTYITHJIEHUU 3aIIPOCOB Ha UX COXpaHEHUe, a MOPAJIOK IMOCTYILIEHUS 3allPOCOB He BCET/Ia COOT-
BETCTBYET IOPSAJIKY BBIIOJIHEHUS COXpaHeHnsd BbIOOPOK. Hampumep, ecim 3ampoc yKa3bIBaeT,
YTO BBIOOPKA JIOJI?KHA OBITH COXPEHEHA B OIPEJICICHHOE BpeMs B OyJIyIIEM U MEXKTy HACTYTI-
JIEHHEM 3TOr0 MOMEHTa MPU/IeT HOBBII 3aIIPOC Ha COXPaHEHNEe BRIOOPKH HEMEJIEHHO, TO eMYy
Oy/eT MPUCBOEH CIIEYIONINIT NAEHTU(MUKATOP, HO COXpaHEeHe HOBON BHLIOOPKH 3aBEPIIUTHCH
paHblIIe.

g arenus obieir nudopmalnun 0 BHIOOPKe HEOOXOIMMO 3aIlUCaTh UJIEHTU(MDUKATOD BbI-
oopku B peructp WF_SEL_ID, mocjie 4ero npouuTarh mHMOPMaInio u3 0JI0Ka PErucTpoB ¢
nadopmarmeit o Boibopke. Pernctp WF_INFO_CH_MASK ompejessier, OTCUYeThbl KaKUX KaHa-
JIOB COXpaHeHbl B BBIOOpKe. [lociie 9TOro BO3MOXKHO IOCJIEIOBATETHLHO BBIOPATH KAXKJIBIN
JOCTYIIHBIA KaHaJI, IyTeM 3almcu ero HoMepa B peructp WF_SEL_CH, n npounrarsh 110 HEMY
nHMOPMAINIO U3 OJI0Ka PErUCTPOB ¢ NHMOPMAIeil 0 BHIODAHHOM KaHaJe BBIOOPKH, & TaKXKe
COOCTBEHHO CAMU OTCYETHI.

JL1st 9TeHnsd OTCYeTOB IIOMUMO UIeHTH(UKATOpa BRIOOPKN 1 HOMepa KaHaJla, HeOOXOTIMO
Tak:Ke 3amnucarb B peructp WF_SEL_OFFS HOMep 1epBOTO 9MTAEMOro OTcYeTa. DTO He0OXO-
JIIMO, T.K. KOJITYECTBO OTCYETOB B BBIOOPKE IPEBBIMAET PazMep 00JIACTH, BbIJIEJIEHHON I
YTEHUsI OTCUETOB, U OTCUYETHI CINTHIBAIOTCS OJIOKAME, U3MEHSST KaXK/IbIil pa3 HOMED MEPBOTO
orcyeTa B OJi0Ke. 3HAUEHNST OTCIETOB CUNTHIBAIOTCS U3 peructpoB WF_RD_DATA.

g arenus wHGOPMAIUA W JJAHHBIX BBIOOPKU PEKOMEHJIYeTCS HMCIOJIB30BATh (DYHK-
o Modbus “Read/Write Multiple Registers (23)”, ajst Toro, 4ro6bl 3a OJHY OIEpAaInio
BBINOJIHATH 3aluch B peructpbl WF_SEL_ID/WF_SEL_CH/WF_SEL_OFFS u urenue undopma-
I[[1H /OTCYETOB BBIGOPKH. DTO MO3BOJISIET HE TOJIBKO COKPATUTH KOJMUIECTBO omeparuii (T. K.
3aIUCh ¥ YTEHHE BBIOJHAETCS 32 OJHO OOpAIlleHne), HO M MapaHTUPYET, U9TO MPH MOIBITKE
OJTHOBPEMEHHOT'O YTEHUsI BHIOOPOK PA3HBIMU KJIMEHTAMHM, JPYTroil KJAUEHT HEe HAPYIIUAT MPO-
Iecc YTeHnsl BbIOOPKH, u3MeHuB 3Hadenne WF_SEL_ID/WF_SEL_CH/WF_SEL_OFFS B MOMEHT
MEZKJIy 3allUChIO 9TUX PETUCTPOB U UTEHUEM COOCTBEHHO JAHHBIX /MHMOPMAINT O BEIOOPKAX.
[Ipu sTOM pekoMeHyeTCs Beerjia 3alliChiBaTh BCe 3HAYMMbIE 3HAUEHUs] PETUCTPOB BHIOODA
(WF_SEL_ID jys1 madopmanuu o Beibopke, WF_SEL_ID u WF_SEL_CH jyist uadopMaIum o Ka-
naJjie, WF_SEL_ID, WF_SEL_CH u WF_SEL_OFFS mjs1 4yreHud OcheTOB) B KaxKJOU orneparuyun
YTEHUA-3aIICH, YTOOBI rapaHTUPOBATH KOPPEKTHYIO COBMECTHYIO PA0OTY HECKOJBKUX KJIH-
€HTOB. Kcm ncnosb3yores pas/iesbHble Olepallii YTeHUs U 3aIlICH, TO IIPU YTEHUN CJIeTy-
eT TaKKe CINThIBAThH 3HadeHns WF_SEL_CH/WF_SEL_ID/WF_SEL_OFFS (um WF_INFO_ID mpu
gyrennu uHgopmaruu o Beibopke u WF_CHINFO_ID/WF_CHINFO_CH npu urenun ur(GOpMAIn
0 KaHaJIe) U CBEPSTh, YTO OHU COOTBETCTBYIOT 3allMCAHHBIM 3HAYEHUSM, TIOBTODSISI HOTBITKY,
€CcJIn JIPYTroil KJIMeHT U3MEHNJ 3HAYeHUs.

Cremyer oTMETHTD, YTO pa3Mep BBIOODKHU U CMEITeHe TPU YTEHUU OTCUYETOB 33 IaI0TCS
B OTCUeTaX (a He B PErUCTPax), KaxKJblil U3 KOTOPBIX 3aHUMAET J[Ba PETUCTPA.

3a oxny omepanuio 10 Modbus MoxkuO npounTtars 125 perucrpos, wiaun 62 orcuera (60,
ecJIM TaKKe CIMThIBATH 00paTHO 3HadeHUs peructpos WF_RD_ID/WF_SEL_CH/WF_SEL_OFFS.
CoOTBETCTBEHHO, BCIO BLIOOPKY HEOOXOAMMO BBIMUTHIBATE 110 62 (60) oTctdera, n3MenHsist 3Ha-
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vyenns WF_SEL_OFFS. IIpu nonbiTke urenus 3a mpejeiamu Bbibopku (T. e. ecyiu WF_SEL_OFFS
+ S >= WF_INFO_SIZE), uyrenue 3aBepmurcs ¢ omubkoil. Takzke dTeHme MOKeET OBbITH 3a-
BEPINEHO ¢ OMUOKO, eciin BEIOOpKa OyJIeT yaaeHa BO BpeMsl YTeHust (eC/In YUTAeTCs camasi
cTapast BBIOOPKa M BO BPeMsl UTEHUsl IIPOUCXOJUT COXPaHEHUE HOBOW BBLIOOPKU, JIJIsi KOTOPOit
HEJIOCTATOYHO CBOOOJHOIO MECTA).

2.1.3 BpmoJsaHenne koMmaH dyepe3 peructpbl Modbus

Moty moiepKuBaloT BBITIOJIHEHNE II0JIb30BATEIbCKUX KOMaH] dYepe3 PEerucTpbl ajl-
pecuoro npocrpanctsa Modbus. [lyis BbIosiHeHns KOMaH bl HEOOXOIMMO BCE €€ IapaMer-
pBI 3ammcaTh B OJIOK PErucTpoOB MAapaMEeTPOB KOMAH/Ibl. 3alliCh BCEX ITAPAMETPOB JIOJIKHA
OCYIIECTBJIATHCA 3a OJIMH 3aIpoc 1o uarepdeiicy modbus n B KadecTBe ajipeca Bcerja Uc-
[OJIb30BAThCs HAYAIbHBINA aapec 6sioka. Popmar u pasmep moss jJanHbix (CMD_REQ_DATA)
3aBUCUT OT KOJa KOMaHIbI (CMD_REQ_CODE). Pasmep peasibHo 3alncaHHBIX JAHHBIX KOMAH/IBI
ompeJiessieTCsl KOJIMIECTBOM 3aIlMChIBAEMbIX PETUCTPOB 3a ollepanuio 3anucu. Kak mnpasuio
¢ KOMaHJI0i HeOOXOIMMO 3allicaTh BCe YKa3aHHbIEe TTapaMeTphbl, HHaue KOMAaH/1a 3aBepPIINTh-
cd ¢ OIMMOKOM 1 He OyJeT BhINOJHEeHA. [[j19 HEKOTOPBIX KOMaH/I MOXKET ObITh 00g3aTe/IbHbIe
TOJIBKO YaCThb ITapaMeTPOB, & OCTAJIbHBbIC MOI'YT IIPUHUMATH 3HAYCHHUHA II0 YMOJIYAHUIO, €C-
JIn pa3Mep 3alliCh MeHbIIe, YeM IMO3UIUs JTaHHOTO IapaMeTpa. B aTom ciydae B onmcanuu
JAHHBIX KOMaH/Ibl ABHO YKa3aHO, KaKOIl I1epBbIii ITapaMeTp sABJIAETCA ONIMOHAJBHBIM.

[Tony4uenue pe3ybTaTa BHITIOJTHEHUS KOMAHIBI OCYTIECTBIAETCS C TIOMOIIBIO YTeHHs 0J10-
Ka PErUCTPOB PE3Y/ILTATOB BBIOJHEHNS KOMaH Ibl. /laHHbIi 6JIOK TaKxKe JOJIZKEeH OBITH TIPO-
YUTaH 3a OJWH pa3 C IepBOro aJpeca IOCie 3aIlcd TapaMeTpoB KoMaH/bl. [locse BbImos-
HEHIAA YTCHUA PE3YJIbTaT BBIIOJHEHAA OCJETHEH KOMaHAbl CTUPACTCA 1 IIOBTOPHOE YTCHUE
3aBEPINUTCH C MPU3HAKOM OTCYTCTBUS Pe3yJibTaToB. Paszmep dreHns MOKeT OBITh BbIOpaH
HUCXOJs U3 MaKCUMaJIbHOI'O pa3Mepa JaHHbIX B pe3y/bTaTe JJIs 3allMCAHHOIO KOJla KOMaH/Ibl,
6O BCeria MOXKeT OBITh IIPOYUTAH BeCh OJIOK € Pe3yJIbTaTaMU BBIIOJIHEHHsT KOMaHbI (€ro
pasMep BBIODAH Tak, 9T0ObI €10 MOXKHO OBLIIO CIMTATH 3a OJ[HO UTEHHE), a yIKe Jlajee pasMep
II0JIE3HBIX JAHHBIX B OTBETE MOXKET ObITh OIPeesIeH 110 3HadeHnio perucrpa CMD_RESP_SIZE.

Jl1st BBITIOJTHEHNST KOMaH,T PEKOMEHTyeTcst UCIoib3oBarh dyukimio Modbus “Read/Write
Multiple Registers (23)”, koTopast M03BOJISIET 3a OJIHY OIEPAIUIO 3alUCaTh HapaMeTPhbl KO-
MaH/Ibl U [IOJIYIUTH PE3yJIbTaThl €€ BBIIOJHEHUsI. JTO MO3BOJIAET B C/Iydae HECKOJIbKUX KJIU-
€HTOB, PADOTAIONINX C OJJHUM MOJLyJIEM, TAPDAHTUPOBATH, YTO OTBET COOTBETCTBYET 3alllCaH-
HOU KOMaHJIe, U JIe1aeT HEBO3MOXKHON CUTYAIUIO, YTO MEXKJY 3allChIO ITapaMeTpPOB KOMaH-
JIbl U YT€HUEM PEe3YJILTATOB Oy/IyT 3allUCAHBI TaPAMETPhI HOBOM KOMAH/IbI IPYTUM KJIMEHTOM.
[Ipu ucnosb30BaHUN OT/E/ILHBIX (DYHKIIUN 3AIMUCA U ITEHUS] PEKOMEH/IYeTCs U3MEHSTD JIJIst
KazKJI0if KOMAH/JIbI TIapaMeTp TOJIb30BATEIbCKOTO ujieHTrudguKaTopa CMD_REQ_ID u cBepaTb
MTOJTyYCHHBIN MJIEHTU(MUKATOD B Pe3y/IbraTax (CMD_RESP_ID) JUTA TIOATBEPXKICHUS COOTBET-
CTBHUA OTBETa KOMAaHJE.

2.1.3.1 KomaHga ycTaHOBKHN 3HAYE€HUs MPU3HAKA M3MEPUTEJIHHOTO KaHaJa

Komana mo3BosisieT n3MEHUTh COCTOAHUE OJTHOTO M3 CHENHUAJIBLHBIX MTPU3HAKOB JIJIsi BbI-
O6paHHOr0 HabOpa M3MEPHUTE/THHBIX KaHAJIOB.

Koa komanaabr: 0x0100

JlanHbIe KOMaHbI:
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CwmerieHue

Hassanue

Tun

Onucanue

FLAG_TYPE

U16

[Ipusnak KaHaJjia, 3Ha4YeHUE KOTOPOI'O
JOJIZKHO OBITh M3MEHEHO:

e 1 — Bypass

e 2 — [lomaBaenue TpeBor

e 3 — YMHOXKEHUE yCTaBOK

FLAG_STATE

U16

Buauenne npusnaka (0 — ne akrusen, 1 —
AKTHUBEH ), KOTOPOE JOJIZKHO OBITh YCTAHOB-
JICHO

2-3

CH_MASK

U32

Macka, ormpenensmolias, s KaKAX Ka-
HAJIOB JIOJI?KHO OBITH M3MEHEHO 3HAYCHUE
[IpU3HAaKa.

JlamHble pe3yJbTaTa: Her.

2.1.3.2 3anpoc coxpaHeHUs BHIOOPKU

Koa xomasaber: 0x0200
anuble KoMmaHAbI (ONIMOHAIBHBIE Tapamerpbl ¢ WF_REQ_DELAY):

CwMmeleHue

Haszsanue

Twun

Onucanue

0

WF_REQ_FLAGS

U16

®narum 3anpoca. Peseps. [loken ObITE 3a-
nucas 0

WF_REQ_TYPE

U16

Tun 3anpamubaemoit BeiOOpKu. Bo3amoxk-
Hble 3HaUeHNE aHAJIOTNYHBI 3HAYEHUAM pe-
rucrpa WF_INFO_TYPE

Pezeps. /lo/KHbBI OBITH 3allCaHbI HYJIEBbIE
3HAYEHUS

WF_REQ_CH_MASK

U32

Macka, ompejendionmas, 1Mo KaKnuM KaHa-
JlaM 3alpallliBaeTCs COXPaHEHMe BBIOOD-
K. J{o/KHBI OBITH YKa3aHbI TOJIBKO KaHa-
JIBI, pa3pelieHHble B KOH(MUTYPAITH MOJLY-
JIS.

WF_REQ_SIZE

U32

KonmyecTBo oTcueToB, KOTOpPOE JIOI2KHO
OBbITH COXPAHEHO /I KaXKJIOTO KaHaJa.
Yucyio ne nosrkuo npesbimarsb 720896. Ec-
JIN WUCIOJIb3YeTCsA JIeJIEHue YaCcTOThI BBI-
6opku (WF_FREQ_DIV Gosbmie 1), To jan-
HBIIl TIapaMeTp yKa3bIBAeT PE3YJIbTUDPY-
I0Il[ee  9HCJI0 OTCYETOB IIOCE yMEHbIIe-
HUsI 9aCTOTHI, HO MAKCUMAJILHOE 3HAUe-
HUEe JIAHHOTO IapaMeTpa YMEHBIaeTcs B
WF_FREQ_DIV pa3. Eciau 3amannoe 4mnciio
He KpaTHO 4, TO 3HaYeHNe OTCUETOB B Pe-
3YJIBTUPYIONIEN BHIOOPKE Oy/IeT yBEIUICHO
J10 OJTmKaiiiero KpaTHoro 4 3HaveHus.
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[To ymo/9aHuIoO TI0 TIPUXOJLY 3aIpoca WJIN
IIpU HACTYILIEHUHM YKA3aHHOTO BPEMEHHU B
KadecTBe BBIOOPKU COXPAHSIIOTCA TIOC/IE/I-
unue WF_REQ_SIZE orcueroB, T.e. MOMEHT
3aITpoca COOTBETCTBYET IIOCJIETHEMY OT-
8-9 WF_REQ_DELAY U32 cuery BbIOOpKHU. Ilpm yKazanum jraHHoOTO
I0oJIsI coOXpaHeHue BbIOOPKU OyIeT 3ajiep-
JKaHO Ha YKa3aHHOE YHCJI0 OTCYETOB, T.€.
BpeMsi 3a1poca OyJIeT OTCYeTy ¢ HOMEpPOM
WF_REQ_SIZE - WF_REQ_DELAY - 1, ecim
CYNTATh OT HYJIS.

Hemurens gactorbl BoIOOPKHU. Ortpe/ieis-
€T BO CKOJIbKO Pa3 4YacToTa OTCYETOB CO-
XpaHEHHO# BLIOOPKK OyJ1eT MEHBIIE UCXO/I-
Hoit gacrorel guckpermsarun AT momy-
Js. 0 i 1 o3HaYaeT peKUM 110 yMOJTda-
HIIO, KOTJIa COXpaHeHNe BBIOOPKU BBIMOJI-
HSI€TCs Ha MCXOJIHOM YacToTe IMCKPEeTH-
saruu ALIIT 6e3 BeIOJIHEHNST TEIIMAII.
Coxpanenune BbIOOPOK Ha MEHbIIEH 9acTo-
Te MOJIEPKUBACTCST TOJIBKO JJIsi MO U-
karuit L-ViMS-ICP-10-1, L-ViMS-1CP-4-1
n L-VIMS-NPS-1, mig KoTopbix JaHHBIN

10 WF_FREQ_DIV U16

rapaMeTp JOIMOJHUTE/THFHO MOXKET IPUHU-
MaTh CJIeyIONue 3HAUCHUSI:

e 6-21,333 x['

e 12 - 10,666 k't
Pezeps. Eciin 511 110/ 3aIUCHIBAIOTCS, TO

11-15 - -
HeoOXOIMMO 3aluchiBaTh (.

Bpewms, korjia He0OX0MMMO COXPAHUTD Bbi-
oopky. Ecim 3ammch B JaHHOE 10J€ HE
BBITIOJTHSIETCST WJIM B HErO 3alliChIBAET-
¢ HeNeUCTBUTEIbHOE BpPEMs, TO BBIOOD-
Ka COXPaHSEeTCS HEMEJJIEHHO, €CJIU MOJTy-
JIeM yzKe OBLIO MOJIYYeHO yKa3aHHOe YUC-
16-23 WF_REQ_TIME TSVAL | o orcueros AIII ¢ MomenTa 3ammcu 1o-
caeqneii kondurypamnun. Kciam ke ykaza-
HO JIeiCTBUTE/IbHOE BPEMS M OHO IIPEBBI-
ImaeT TEKyIee BpeMs MOJYJIs, TO 3aIpoc
Oy/eT OTJIOXKeH U BhIOOPKa OyJieT coxpaHe-
Ha B yKa3aHHOe BpeMs (C 3aJIep:KKOi Ha
WF_REQ_DELAY orc4ueToB)

JlanHbie pe3ysbTaTa: HeT.

2.1.3.3 Copoc BbIOpaHHBIX AMCKPETHBIX BbIXOI0B

Komana npejiaasHadena Jijiss ¢Opoca akK TUBHOT'O COCTOsIHUS (TPEBOIH) JUCKPETHBIX BbI-
XOJIOB, JIJIs1 KOTOPBIX ObLT HACTPOEH PEXKUM PADOTHI ¢ (pUKCaIleld, Toc/e JIeaK THBAIUN YITPAB-
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sstrorriero coobitust. [Ipn 3ToM cama KoMmaH1a JIeificTByeT Ha Bce yKa3aHHBbIE JIUCKPETHBIE BbI-
XOJIbI, €CJIU OHU HAXOJATCS B COCTOSTHUN TPEBOT'W U Pa3pellieHbl B KOHMUTypamuu. B ciyaae
ec/i coObITHE yIpaBjieHust pesie (TPEeBOTH ) AKTUBHO BO BPeMsl KOMAaH bl cOPOCa, TO COCTOSTHUE
BBIXOJIa OYIET HEMEJJICHHO IePeBeJIeHO B HEAKTUBHOE COCTOSHEE, HO €CJIU yCJIOBHE TPEBOI'U
OyIeT COXpaHsSIThCA B T€UEeHNE HACTPOEHHON 3aJIepKKU BKJIIOUEHU, TO BBIXOJ, CHOBa Iepeii-
JIeT B aKTHBHOE COCTOsIHIE 110 MCTeYeHUN JAHHOINO MHTEpBAaJIa.

Koa kxomanapr: 0x0300

JlaHHBbIe KOMaH/IbI:

Cwmemnenune | HazBanue Tun Onucanune

Macka, yka3bIBarolas, Kakue CJ1ab0TOKO-
Bbl€ peJie JIOJIZKHBI ObITh cOporernl. Kaxk-
JIOMY peJie COOTBETCTBYET OJTIH OUT (MJai-
0-3 DOUT_LP_MASK U64 muii 6uT TEepBOMYy BBIXOAY). Ecim 6wt
YCTaHOBJIEH, TO COCTOSIHHME BBIXOJa OyJIeT
cOpOIIIEHO, B TIPOTHUBHOM CJIydae KOMaHIa
HE OKa3bIBAeT BJIMSIHUSI Ha 9TOT BBIXOJ.

Macka, ykasbIBaolas, KaKue CHILHOTO-
KOBBIE peJie JIOJZKHBI ObITh COPOIIEHBI.
Kaxxknomy pesie cooTBeTCTBYeT OJUH OUT
(Mmamuit 6uT 1mepBoMy Bbixomy). Ecim
OUT yCTAHOBJICH, TO COCTOAHHE BBIX0O/1a OY-
JileT cOPOITIEHO, B MPOTUBHOM CJIydae KO-
MaH/[a HE OKA3bIBACT BJIMAHUS HA TOT BbI-
XOJI.

4-7 DOUT_HP_MASK U64

JlanHble pe3ysbpTaTa: HeT.

2.1.3.4 PyuyHOe M3MeHEeHNe COCTOSTHUS BHIOPAHHBIX AUCKPETHBIX BBIXO/IOB

Komanna mnpeana3nadeHa Jijisi W3MEHEHUsI COCTOSTHUSI JUCKPETHBIX BBIXOJOB, JIJISI KOTO-
PBIX OBLIO HACTPOEHO pydvHOe ylpabieHue. KomaHa HUKaK HE BJIUSET Ha JIUCPETHBIE BbI-
XOJIbI, JIJIsI KOTOPBIX OBLJIO HACTPOEHO yIIPABJIEHUE COCTOSTHUEM 110 COOBITHUIO, JIaXKe €CJIU OHU
yKa3aHbl B ITapaMeTpax KOMaHIbl.

Koa xomansabr: 0x0301

JlanHbIe KOMaH/bI:

Cwmemnienne | HazBanue Tun Omnucanne

Macka, yKasbIBaroIasi, COCTOSTHIE KaKUX
CJIaADOTOKOBBIX peJie JIOJIZKHO OBbITh H3Me-
Heno. Kaxkomy pejie cOOTBETCTBYET OJUH
6ut (Myasnwii 6ur nepBomy Bbixoy ). Fe-
Ju OUT yCTAHOBJIEH, TO COCTOSIHHE BBIXO-
Jta Oy/IeT M3MEHEHO, B IMPOTUBHOM CJIydae
KOMAaH Ia He OKA3bIBAeT BJIUAHUS Ha 3TOT
BBIXOJI.

0-3 DOUT_LP_MASK U64
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YcranaB/mmBaeMble COCTOSHUS CJIaDOTOKO-
BbIX pesie. Kaxmomy pejie cooTBeTCTBYyeT
omuH OuT (MJIAIMMA OUT [IEPBOMY BBIXO-
ay). Bur mmeer 3HaveHume, TOJBKO ec/in
coorBercTByomuii 6ut B DOUT_LP_MASK
ycraHoBJieH. Ecin 6uT paBen 1, To peie
HEPEXOUT B aKTUBHOE cocrosdnue, ecyn ()
— B HEAKTUBHOE

Macka, ykasbIBaomas, COCTOAHNE KAKUX
CUJTBHOTOKOBBIX PeJie JOJI?KHO OBbITh H3Me-
HeHo. KaxKioMy pejie coOOTBETCTBYeT OJIiH
6uT (Myasnwmii 6uT nepBomy Bbixoy ). Fe-
JIn OUT YCTAHOBJIEH, TO COCTOSTHHE BBIXO-
Jia OyJIeT M3MEHEHO, B MPOTUBHOM CJIydae
KOMAH/Ia He OKA3bIBACT BJIMSIHUSA HA ITOT
BBIXO/I.

YcranaBuBaeMble COCTOSTHUSI CHJIBHOTO-
KOBBIX pejte. KaxkioMy pesie cOOTBETCTBY-
er oJuH OuT (MJIaIMA OUT EPBOMY BBI-
xo/1y). Bur nmeer snavenue, TOIBKO ecin
coorBercTByomuit 6ut B DOUT_HP_MASK
ycranoBjieH. Ecim 6ut pasen 1, To pese
HEPEXOUT B aKTUBHOE cocTosinue, ecyu ()
— B HEAKTUBHOE

4-7 DOUT_LP_VALS U64

8-11 DOUT_HP_MASK U64

12-15 DOUT_HP_VALS U64

JlanHble pe3ysbTaTa: HeT.

2.1.3.5 UYrenue madopmanum o KoOHPUTYypAIIUU PeKUMA PAOOTHI MOTYJIS

Komana mozBosisger npoyntaTh WHGMOPMAIUIO O TEKyIell KOH(UTYyPAITMU PeXKUMa pa-
6orobl Mojyiida. Jlannas wadopMalus HeoOXoauMa Jjisd JaJbHEHINero YTeHus COOCTBEHHO
JIAHHBIX KOH(UTYPAITHH.

Koa xkomasabr: 0x1000

JlaHHBIE KOMaH/IbI: HET.

JlanHble pe3yJibTaTa:

Hert, eciu B Mojty/ie oTCyTCTBYeT TeKylas KoHUrypalusa pexxumMa paboTsl. Ecin KoH-
durypanusa OblLIa 3amnmucana, TO BO3BpaIiaeTcs HHMOPMAI O Hell, cJie/Iyionero opmara:

Cwmernenune | HazBanue Tun Onucanue

[Tonublit pa3zMep 3anmcaHHOi KOHMUIYpa-
nuu B 6aiitax. Pazmep MmoxkeT ObITH He Kpa-
TEH 2, B 9TOM CJIydae IpU ITeHnn KOH(DU-
TypPaIy JIJIsi PETUCTPaA, COOTBETCTBYIOIIE-
ro rocjejHeMy OaiTy, cTapiinii 0aiT co-
JIEP:KUAT HeJAeHCTBUTE/IbHbIE TaHHbBIE.
KonTtposibHas cymma Beex JaHHBIX KOHMU-
TypaIiu.

4 OPCFG_ID U16 N neatudukarop KoHMUTypaIun.

0-1 OPCFG_SIZE U32

2-3 OPCFG_CRC32 U32
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Nnentudukarop TUIA MOJYJIdA, JJisd KO-
TOPOTO IpejHa3HadYeHa KOHMUTYpaIus.
) MODULE_TYPE U16 Jlnst  KOppeKTHOH KOH(UTypaluu  J10J1-
JKEH COBIaJaTh CO 3HAUYEHUEM pErucTpa
MODULE_TYPE.

N neatudukarop MoandUKAIIT MOJLYJIS,
JUI KOTOPOTO Ipe/IHa3HaYeHa KOH(UTY-
6 MODIFICATION U16 parus. JIng KoppeKTHOIl KoHpuUryparun
JIOJIZKEH COBIQJIATh CO 3HAYCHHEM PEru-
crpa MODIFICATION.

2.1.3.6 YreHwme O6JIOKA JaHHBIX KOHPUTYPAIIUU pPexKuMa paboOThl MOy

Komana mo3BosisteT mpounTaTh 0JI0K U3 MaCCUBA JIAHHBIX, COJEPKAIINX TEKYIIYI0 KOH-
durypanuio pexxuma paboOTbl MOJIYJIdA, 3aJJAHHONO pasMepa M C 33JlaHHbIM CMEIIEHHEM OT
Hadaja KOHPUTYypaInud. 3a OJUH pa3 BO3MOXKHO CINTATh OJIOK 10 220 OaiiT.

Eciu B Mopysie orcyTeTByeT Tekymas pabodas KOHPUTYpaIlns, TO BIIIOJTHEHTE KOMaHIbI
3aBepIuTcs ¢ omuoKoit. Eciu Oyer 3ampoiiien 6JI0K, BBIXOJAIIUN 38 pa3Mep MacCuBa JIaH-
HBIX, TIPEJICTABJILAIONINX TEKYIIYI0 KOH(MUTYPAIUIO, TO B OTBeTe OyJ/IeT BO3BPAIIECHO MEHbIIe
JIAHHBIX, YeM 3arpoirnero (0, ecin CMeIeHne MPeBbIaeT pasMep JaHHBIX KOH(MDUTYPaIni).

g arenus KoHpUryparun HeoOXOMMO CIIEpBa BBIIIOJHUTH YTeHUE NH(MOPMAIIMH O Te-
KyIIeil KOHMUrypamun, 9ToObl MPOBEPUTH HAJIUYINE TeKyIeil KOHMUTryparun 1 ee pasMep,
II0CJIE YEer0 BBIMOJIHUTD YTEeHUEe BCEX JIAaHHBIX Konduryparmu ookamu 1mo 220 6aiiT ot Hadasa
JIO KOHITA JAHHBIX KOH(MUTYPAIUU, YBEJIMINBAs CMEIICHIUE.

QopmaT JaHHBIX KOH(MUTYpAIUU OIMCaH B pasjese 2.3.

Koa xomanabr: 0x1001

JlaHHBbIe KOMaH/IbI:

Cwmemnienne | HazBanue Tun Omnucanne
Cwmernienne B OaliTax OT Havasaa KOHMUTY-
0-1 BLOCK_OFFSET U32 paruu OJI0Ka JIAHHBIX, KOTOPbI TpedyeTcs
[POYHUTATD.
Paszmep 6/10ka, KOTOpBIit TpEdyeTcs Tpovn-
2-3 BLOCK_SIZE U32 Tarh. MakcumasibHOE JIOIYCTUMOE 3Have-
nue — 220 Gaiir.

Hanubie pesynbraTa: [Ipu ycrennoM BBITIOJTHEHIU KOMAHIbI, BO3BPAIIEHHBIC JIAHHbIE
COOTBETCTBYIOT IPOYUTAHHOMY OJIOKY TeKYIeil KOHMIUPYaImn peykuMa PadOThl MOJTYJIs.
Bosspairnennble Jlanabie BCEroga OTHOCATCH K JIEHCTBUTEIBHON YacTu KOHMUTYPAIUU U UX
pasMep MOXKeT OBbITh MEHBIIE 3allPAIMBAEMOr0, €CJIU 3AIPAIINBAEMbIX OJIOK BBIXOJUT 38
IPaHUIbI JEHCTBUTEIHLHBIX JAHHBIX KOHMUTYPATUH.

2.1.3.7 HauaJjyio nepegadyu HOBOII KOHMUTypalluu pexKuMa padboThl B MOAYJIb

Jlannast KOMaH/a JIOJIPKHA BBIMOJHATHCS Iepej] Hav9aJ oM 3aIlliCh HOBOW KOH(UTYpAIUn
peknMa paboThl Mojyiad. Komanga BBITOTHAET HEOOXOANMYIO MOATOTOBKY K IPHUEMY HO-
BOIl KOH(DUIYpAIUK, TaKyKe OUHIasi Pe3yJbTaThl MPEJbLIYIIel nepejadn (ecau yxke ObLia
JI0 9TOrO HavaTa Tepeada Koudurypamnun). lanHas KoMaH a BO3BpanaeT WieHTHhUKaTOp
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HOBOI 3allMChIBAEMON KOHMUTYpaIuU, KOTOPBII JOJI2KEH UCIOJIb30BaThCA B TIOCJIEIYIOIIIX
KOMaHJaxX 3alluCH.

Koa xkomanawr: 0x1010

JlaHHbIe KOMaH/JbI: HET.

Jlanablie pe3ysbrara:

CwMmemienune | Hazsanue Tun Omnucanue
0 OPCFG_ID U16 Nnentudukarop HOBOI 3amucbiBaeMoit
KOH(pUTYpaIum.

2.1.3.8 Ilepemaua 6ji0ka HOBOII KOHpUryparuu pexnumMa padboTbl B MOIYJIb

Komana BeimosHsieT 3annuch 0JIOKA JaHHBIX, KOTOPBIA COIEPXKUT JacTh JAHHBIX HOBOI
KOH(pUTYypaIuu MOy s, HaunHas ¢ yKa3aHHOTO CMEIIeHUs OT HadaJia KOH(MUTYPAIIIH.

Koa xomanabr: 0x1011

JlanHble KOMaHbI:

Cwmemnienne | HazBanue Tun Omnucanue

Nnentudukarop HOBOI 3amucbiBacMOit
KOH(UTYpAIUH, TIOJIYYeHHBI B Pe3y/ibTa-
TaX BBINOJHEHNA KOMaH/Ibl HadaJa Iepe-
Jlaqn KOH(UTYpaIuu.

1 Reserved U16 Pezeps.

Cwmerenne B OaiiTax OoT Havasaa KOHMUTY-

0 OPCFG_ID U16

2-3 BLOCK_OFFSET U32
paIy 3alIChIBAEMOro OJIOKa JaHHBIX.
44 + (N Jlanuble 3amnmchiBaeMoro 0JjokKa. Pasmep
BLOCK_DATA US|N] 6joka B OaffTax He JIOJKEH IPEBBINIATH
1)/2) 212 Gaiir.

annbie pe3ynabraTta: Her

2.1.3.9 3asepieHue nepegadyu HOBOI KOH(Urypanum pexknumMa padboTbsl B MOTYJIb

Komanma mosmKHA BBITIOTHSATHCS TTOCTE TOTO, KaK OBLIN Tepe aHbl Bce OJOKN JTAHHBIX,
COOTBETCTBYIOINE HOBOI TepemgaBaeMoil KoHdurypanuu. [lo maHHON KOMaH/1e BBITOJIHIET-
cd TMPOBEPKa MepPeJIaHHbIX paHee JAHHBIX KOH(MUTYPAIUN ¢ TIOMOIIBIO0 KOHTPOJILHON CyMMBI.
[Tocsie manHoit KOMaHIbI MOJTY/Ib He Oy/1eT TPUHUMATH HOBbIE OJIOKU JIAHHBIX KOHMUTYPAIUN
JIO BBITIOJTHEHMST KOMAH/Ibl HadaJja 3amuc HoBOH koudwuryparuu. [Ipu srom cama KomaHIa
He BJINAET Ha TEKYILYI0 KOH(PUTYPAIUIO MOIY/IS WM Ha 3aITUCAHHYIO B SHEPIrOHE3aBUCUMYIO
aMATh KOH(MUTYPAIIIO, HO JIOJIZKHA MPEJIIIECTBOBATH COOTBETCTBYIONTIM KOMAHIaM.

Koa komanapr: 0x1012

JlanHble KOMaH/bI:

CwMmemienune | Hazsanue Tun Omnucanue
Nnenatudukarop HOBOI 3amucbiBaeMOit
KOH(UTYypaIUH, OJYIEHHBI B pe3y/ibTa-

0 OPCFG_ID U16
TaX BBINOJHEHNS KOMAaH/Ibl HadaJa Iepe-
Jladu KOH(MUTYPAIIAH.

1 Reserved U16 Pezeps.
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OO6muit pasmep JJaHHBIX 3aIUCHIBAEMOIT
KOH(UTypaIum.

Konrposbnas cymma CRC32 no jpanHBIM
KOHMUIYpaIy JJId IIPOBEPKH IEJIOCTHO-
CTH NEPeJIaHHbIX JAHHBIX HOBOW KOH(MUIY-
panun.

2-3 BLOCK_SIZE U32

4-5 CRC U32

annbie pe3ynabraTta: Her

2.1.3.10 Oo6HOoBJIeHNE TeKyIell KOHUrypanuu pekxnuMa padoTsl

ITo manHOIT KOMaH/Ie BBIIIOJIHAETCS OOHOBJIEHUE TEKYyIeil paboueil KOHMUIYyPAIUl MO/LY-
Jisd. JIJ1s BBITIOJTHEHUS JTAHHOMN OTIepaIliy JIOJIZKHa OBITH IIPEJIBAPUTEILHO 3aBepIlieHa repe/ia-
4Ja B MOJLY/Ib KOH(MUTYpaIuu, Ha KOTOPYIO TpedyeTcss OOHOBUTH TeKyILyio. [Ipu BbIoiHEHNN
JIAHHOM ortepaliun J0J2KeH ObITh YKa3aH KOPPEKTHBIN MACHTU(MUKATOP MTOCIeIHEN epeIaH-
HOI KOH(UTYpAINHN, UHAYE BBIIIOJIHEHIE KOMaH/ bl 3aBePIUTCs ¢ omuokoit. [Ipu ycremuom
BBITIOJIHEHUH JIAHHONW KOMAHIbI PadOTa MOJYJ/Isl MEPE3aIyCKAaeTCd B COOTBETCTBUHM C HOBOW
KoH(pUTyparmeit, OOHOBJIAIOTCA JAHHBIE TEKYIel KoHduUrypammm Moy, a TakxKe 0OHOB-
JsieTcs uieHTuduKaTop TekyIei kondurypanuu Moyst (peructp ST_OPCFG_ID).

Koa xkomasaber: 0x1020

Jlanable KOMaH/IbI:

CwMmemienune | Hazsanue Tun Omnucaunue
Nnentudukarop panee nepeiaHHoil KOH-
0 OPCFG_ID U16 durypanum, Ha KOTOPYIO HEOOXOIUMO 00-
HOBUTDH TEKYIILYIO.

dannbie pe3yabraTta: Her

2.1.3.11 Coxpanenue KoHdUrypamuu pekuma padboThbl B 3HEProHe3aBUCHUMYIO
naMsaThb

[To maHHOI KOMaH/Ie BBIIOJHAETCA 3alliCh paHee IepelaHHoil KOH(MUrypalmn B SHEPro-
HE3aBUCUMYIO TIaMsTh. [Ipy BINIOJIHEHUN JIAaHHOI Omepalun JI0JIXKeH ObITh yKa3aH KOPPEKT-
HBII MJIEHTU(DUKATOD TOC/IeTHEl mepeanHoil KOH(UTyPaI, HHaYUe BBITOJHEHNE KOMAH bl
3aBEPIINTCA ¢ OMUOKOM. B cydae ycrenrHoro 3aBepiienns onepalyy, nepeanias KOHury-
parusi OyJieT coOXpaHeHa B SHEPrOHE3aBUCUMYIO ITaMATh U OYIET 3arpyKeHa IIPH CJIe/ Ly OIeM
BKJIFOUEHUW TUTAHUA WU Tepe3arpy3Ke MOJLYJId.

Koxa xkomanaabr: 0x1020

JlanHble KOMaHbI:

Cwmemnienne | HazBanue Tun Omnucanue
N nentudukarop paHee IepegaHHON KOH-
0 OPCFG_ID U16 durypaium, KOToOpyro HEOOXOIMMO COXPa-
HUTH B SHEPIrOHE3ABUCUMYIO IIaMSITh.

dannabie pe3ynbraTa: Her
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2.2 IIporokoa OPC UA

Mopgymu cucrembr L-ViIMS noiepxkuBaior takxke pabory mo mporokoiay OPC UA TCP
(Binary data encoding), BeicTynas B KadecTBe cepsepa. s MOJK/IIOUEHUs UCIIOJIb3YeTCs
CTaHIAPTHBIN st jaraoro nporokosia TCP-mopt — 4840.

B nmamHOM mIpoTOKOJIE JOCTYIIHBI Cjieytoniue Dy HKITUH:

e [lomyuenne HenpepwiBaOro 1moToKa orcueros kKanagos AIIIl (s Bepcun mpormmBKu
1.0.0 u BbImIe). DTO 1MO3BOJISIET BBIIOJIHATH IIPUEM U 0O0pabOTKY BCEro MOTOKA ChIPHI
nauabrx ot AILII ma [IK, anamormuno AIIIl obmiero nazuavenust. Jlannas BO3MOXK-
HOCTB J0CTyIHA TOJBKO 110 mpoTokoay OPC UA B cBs3u ¢ orpaHm<deHneM CKOPOCTH
nporokosta Modbus TCP.

e [lonyuenne 3naveHuii U3MEPEHUI, COCTOAHUS JIMCKPETHBIX BXOJIOB M BBIXOJIOB, & TAKXKe
yIIpaBJIEHIE COCTOSTHUEM JIMCKPETHBIX BBIXOJIOB (J1st Bepcnu mporuBke 1.0.3 1 Bbiie).
JlanHas BO3MOXKHOCTH TO3BOJISIET TOJyYaTh JIAHHBIE W YIIPABJIATH BBIXOJIAMH C ITOMO-
mipio craryaptHoro Kianenta OPC UA obirero HazHavueHus1, B TOM YUCJIE U3 PA3THIHBIX

SCADA-cucrem.

OcrasibHble BOBMOXKHOCTH, B TOM YHUCJI€ BBIIOJTHEHNE KOH(MDUTYPAIIUU MOJLYJIsA, JTOCTYITHBI
Ha JIAHHBII MOMEHT TOJIbKO 110 mipoTokosry Modbus TCP.

Oba mpoTokosa MOryT paboTaTh OJIHOBPEMEHHO, YTO HAIPUMED, TTO3BOJISIET PadOTaTh C
Mo tystem 110 mpotokory Modbus TCP, orkpeiBast gonomauTenbaoe coeannenne mo OPC UA
TOJIBKO B CJIy4ae, KOrjia He0OXOMMO 3aIlyCTUTh HEIIPEPBIBHBIN cOOD JAHHDBIX MJIN BBIIOJIHATD
nactpoiiky mo Modbus TCP ¢ onnoBpemennbim nostyueruem ganabix B SCADA cucreme 1o
OPC UA.

st mosyuenust manubix u3 Moy depes OPC UA rTpebyercs mpeasapuTebHO 3aliu-
caTh KOH(UTYPAIHIO pexknMa pabOThl B MO/1yJib, B KOTOPOI pa3perieHbl TpedyeMbie KaHA/IbI
BBOJIA-BBIBOJIa U HACTPOECHBI Tpebyemble n3Mepenus. ToJbKO I pa3pelieHublX KaHaaoB 1
u3MepeHnit 6yLyT JIOCTYIIHBI COOTBETCTBYIOIINE 3JIEMEHTHI B ajipecHoM mpoctpanctse OPC
UA.

[Iporokor OPC UA 103BoJIIeT BBIIOJIHSITH OJHOBPEMEHHOE IMOAKIIOUYEHIEe HECKOJIbKIM
KJIMEHTOM, OJTHAKO IIPU UCIIOIb30BAHUE JIAHHOTO ITPOTOKOJIA JJIsI MOy IeHUsT TTOTOKA ChIPBIX
nmauabrix AL B ¢Bs3u ¢ Tem, 9TO omeparnys 9Te€HUs MOTOKA JAHHBIX TpeOyeT 3HAUNTETh-
HBIX PECYPCOB MOJIYJIsA, PEKOMEHJIYETCs HEe MCIIOJIB30BATEH OOJIBIIE OJIHON MO/IUCKH Ha ChIPBIE
JIAaHHBIE Ha KaHAJI, WHAJe eCJIM MOJIYJ/Ib He OyJjeT ycleBaTh MepeaBaTh JaHHbIE, 9TO MOYKET
[IPUBECTH K OMINOKaM IeperoiHenns 0ydepa, MIPUBOJISAIIIM K Pa3pbiBaM B MIOTOKE JIAHHBIX.

2.2.1 Appecnoe npoctpanctso OPC UA

B namnom pasnese onmceiBarorcs Bee seMentsl (Node) agpecnoro mpocrpancrsa OPC
UA, cuenuduunbie s Moaysieir cucrembl L-ViMS.

DJIEMEHTBI MOTYT OBITH JOCTYIHBI IO $IBHO YKA3aHHOMY WICHTU(MUKATOPY 3JIEMEHTA
(Node ID), Tak u Haii/ileHbI B JpEeCHOM IIPOCTPAHCTBE 0 HEPAPXUIECKOMY UMEHH dJIeMEHTa
(Browse Name).

Bee uientudukaropsr sjaeMenTos ajpectoro npocrpancrsa (Node ID) umeror nesounc-
JIEHHBII THIT ¥ PACIIOJIAraloTCs B aJPEeCHOM IIPOCTPaHCTBE ¢ MHIeKcoM 1 (mHeke 0 merosb-
3yercs sl CTAaHJAPTHBIX 9JIEMEHTOB, onpeeseHHbix crerudukamuamun OPC UA).

Jna maenTudukaTopoB y3/a, 3aJaHHbIX (hOPMYJIOH, UCIIOIb3YIOTCI CJIIyIone 0003Ha-
JeHUs:
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e [ — HOMep U3MepHuTeTbHOro Kanaaa Moy (0-3)
e M — nomep msmepenus (0-9)
e D — HOMEpP JUCKPETHOI'O BXOJIA MU BBIXOJA OIPEIEIEHHOIO TUIIA

[Ipu yka3aHun UMeEH 3JIEMEHTOB B aJIpECHOM IIPOCTPAHCTBE MCIOIb3yeTcst CuMBOIL /7 117151
ykasaHus ccpliki Tuna Organizes (aHasnor jgupekropuu B (ailjioBoii cucTeme), a CHMBOJI
“7 nng ykaszanus ccbuiku Tuna HasProperty wim HasComponent, KOTOpbBIE HCIOJIB3YIOT-
cs TS 3aJIaHUsT CBOWCTB WJIM KOMIIOHEHTOB MCXOJIHOT'O 3JIEMEHTa COOTBETCTBEHHO. Bcee ate-
MEHTBI PaCIOJIarafoTCs B HOIMPEKTOpHsX Jupekroprun /0bjects/Vi/ (re nepsblil cuMBOJI
“/” o3HavYaeT KOPHEBYIO JMPEKTOPHIO, cTaHaapTHBIT ssement “Root Folder” aapecnoro mpo-
crpancrea OPC UA ). Ecsin uMst 3aBUCHT OT HOMepa KaHaJia, W3MepPeHUs U T.JI., TO MECTO
ITOJICTAHOBKH YKa3bIBaeTCs B TPEYTOJIBHBIX CKOOKaxX, a 0D003HAYEHMS aHAJOTMIHBI 00O3Ha-
YeHUsIM B 3aJIlaHUU HAHTHMUKATOPa y3/a, HO B MMEHAX OHU CUMTAIOTCS OT 1, IMOSTOMY B
CTPOKE TOJICTAHOBKH J00aBysieTcs +1, nampumep nmd smeMenta AI_CH<I+1>_M<M+1> jia
Broporo u3mepenusi (M == 1) nepsoro kanasa (I == 0) 6ymer AI_CH1_M2. /Tasee B Tabsure
JIJIS KazKJIOM IPYIIIIBI 9JIEMEHTOB YKA3bIBACTCA O0IIas POJIUTE/IbCKast JTUPEKTOPHUS, B KOTOPOit
pacioJiaraloTcs Bce 3J1eMEHThI JJAHHON IPYIIIbLI, & B OIUCAHUH 3JIEMEHTa, Y2Ke ero UMsi BHYTPU
JIAHHOMN JUPEKTOPUN.

Crousber;, «ATTp» yKasbiBaer, KaKue oreparuu BO3MOXKHBI ¢ 9TuM perucrpoMm (R — dre-
are, W — zammcb, M — MOHUTOPUHI COCTOSIHUST 3HAUEHNUS ).
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| HasBanue

‘ Tun

| Arrp | Onncanue

Buauenus n3mepenuii (/0bjects/Vi/Data/AIl/Meas)

ACQ_CH_MEAS_VAL

double

RM

ATI_CH<I+1>_M<M+1>

SHaueHne COOTBETCTBYIOIIE-
ro W3MepeHHsd B (QU3NIECKUX
eJMHUIAX. DJIEMEHT TPUCYT-
CTBYET TOJILKO B CJIydae, €C/Id
U3MEpPEHNe ¢ COOTBETCTBYOIIUM
HOMEpPOM J100aBJIEHO B 3alll-
CAHHOM KOH(MUTYpaInn peknmMa
paboThl MOJTYJIS.

[Ipu orciekuBaHuu 3HAYEHUS
U3MEPEHUs JOIMyCTUMO YCTAHO-
BUTL Sampling Interval pas-
HBIM HYJIIO, B 9TOM CJIyvae 3Ha-
JeHue 3jieMeHTa OyJaeT OOHOB-
JIAThCA TPU KaXKJIOM 3aBepiire-
HUU TIepecyeTa WM U3MEHEHUH
COCTOsTHUSI U3MepeHusi (OTIpas-
JIeHne 3HadYeHUsl KJIHeHTY OCY-
IIECTBJISIETC B  COOTBETCTBHUU
C YCTAHOBJIEHHBIM HWHTEPBAJIOM
1y OJTMKAIIN ).

Ecmu B koudurypamun pexxuma
pabOTHI MOYJIA JIJIsT U3MEPEeHU
3aJIaHO ITOJTH30BATENIHCKOE MM,
TO OTOOparkaemoe HMsi JTaHHO-
ro vJIeMeHTa OYJIET COOTBETCTBO-
BaTb [10JIb30BATE/ILCKOMY UMEHH
U3MEPEHUSI.

Node id
4352 +
1024 * [ +
32 *M
4353 +
1024 * [ +
32 *M

ACQ_CH_MEAS_RANGE

Range

AT_CH<I+1>_M<M+1>.EURange
JInama3zon BO3MOXKHBIX 3HaUe-
Huit  gapHoro usMmepenns. Co-
OTBETCTBYeT 3aJIaHHBIM TI'DaHU-
IaM B IapaMerpax U3MepeHUs
B KOHUTryparun pexknma padbo-
TBI MOJLy/Id. /laHublii Tum mpej-
cTaBJisieT coOOfl CTPYKTYpy WH3
JnByX noJieit Tunia double — mu-
HUMAJILHOTO U MaKCHUMAJIHLHOTO
SHAYCHUN.
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4354 +
1024 * I +
32 *M

ACQ_CH_MEAS_UNITS

EUlnfo

AT _CH<I+1>_M<M+1>.
EngineeringUnits

Onwmcanue eJMHAL] COOTBETCTBY-
IOIEro M3MEPEeHUsi. 3aBUCUT OT
TUIIA, W3MepeHusi B KOHUry-
parun pexkuma paboThl MOJTY-
Jig. Tun JaHHbIX COOTBETCTBY-
et ctpykrype EUInformation,
3HAYEHHUsI I0JIeifl yCTaHOBJIEHBI
B COOTBETCTBUM C IIPOLELypOil
0oTOOpaXKeHusi KOJIOB BEJIMUINH
UN/CEFACT, onucaHHOIl B CIIeIu-
dukarun 0PC 10000-008.

Cocrosinue JuckpeTHbIX BXoyioB (/0bjects/Vi/Data/DI)

49152 + 16
*D

DIN_CH_VALUE

boolean

RM

DI<D+1>

Tekyree cocTrogHEEe COOTBET-
CTBYIOIIETO JUCKPETHOT'O BXO/IA.
DJIEMEHT HPUCYTCTBYET TOJIb-
KO B CJIy4ae, e€CJIU JAUCKPETHDBIN
BXOJI pa3spelnieH B KoHpuUrypa-
IIUU PEKMMa PAOOTHI MOTYJIS.
[Ipu orcrnexxkuBaHun 3HAYEHUS
U3MEPEHUs JOIMyCTUMO YCTAHO-
BUTL Sampling Interval pas-
HBIM HYJIFO, B 3TOM CJIydae
3HaYeHUe 3JIeMeHTa OyraeT 00-
HOBJIATBCS TIPU  KaXKJIOM ITUK-
Jie OIIpOCa COCTOSTHUS BXOJIa MO-
JtyseM  (OTIpaBjIeHHE 3HAYEHMsI
KJIMEHTY OCYIIECTBJIAETCd B CO-
OTBETCTBUU C YCTAHOBJIEHHBIM
MHTEPBAJIOM ITyOIMKAIIIHY)..
Ecin B koudurypanun pexxnma
paboThl MOMIYJ/IsI JJIsi JUCKPEeT-
HOTO BXOJ@ 3aJIaHO IOJIb30Ba-
TeJIbCKOe HMsI, TO OToDOparkae-
MOe MM JIAHHOTO 3jieMeHTa Oy-
JIET COOTBETCTBOBATH I0JIH30BAa~
TEJILCKOMY UMEHU BXOJIA.
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Cocrosiaue uCKpeTHBIX BbIX0J0B (/0Objects/Vi/Data/D0)

51200 + 16
*D

DOUT_LP_CH_VALUE

boolean

RWM

DO_LP<D+1>

Tekyee Jorudeckoe COCTOSTHUIE

COOTBETCTBYIOIIErO  CJIaDOTOKO-

BOrO peJie. DJIEMEHT IPUCYT-

CTBYET TOJIbKO B CJIydae, eCjiu

BBIXOJ pa3pelieH B KOHMUrypa-

[N PeXKMMa PAbOTHI MOTYJIS.

JlaHHBI 3JIEeMEHT BCeryia JIOCTY-

IeH JIJIg ITeHUsS U OTCJIeXKUBa-

HUs 3HAYEHUS BBIXO/IA.

BosmoxkHOCTD 3ariicu 3HAYCHUS

3aBUCUT OT HACTPOEK BBIXOJA B

KOH(UTYpAIUU pesKuMa padbOThI

MOJTYJISI:

o Jlyis pexkuMa yupaB/IeHUSA CO-
CTOSTHUEM BBIXOJIa 110 KOMAH-
Jie JIOIyCTUMAa 3aIlNCh KaK MC-
TUHHOTO, TaK U JIOXKHOT'O 3Ha-
YeHUs I TEePeBOja BBIXO/A
B COOTBETCTBYIOIIEE JIOTHYE-
CKOE COCTOSTHHE.

e J[yia pexxuma yrpaBJ/IeHUusd CO-
CTOSHIEM BBIXOJa II0 COOBI-
THIO ¢ uKcanueit JOmycTu-
Ma 3alliCh TOJbKO 3HAYEHUsI
“7TOKB” 11151 cOpPOCa COCTOSTHUST
AKTUBHOI TPEBOTU BBIXOJIA.

o /i pexxuma yrupaBJ/IeHUsA CO-
CTOSTHHUEM BBIXOJ@ II0 COOBI-
Tuio 6e3 uKcanum onepaus
3AIMCUA HEJIOCTYIHA.

Ecmm B kouduryparun pexxuma

paboThl MOJYJIS JIJIst JINCKPET-

HOT'O BBIXOJIa 3aJIaHO TOJIb30Ba~

TEJIbCKOE UM, TO OTOOpazKae-

MOe UMs JAHHOT'O dJIeMeHTa Oy-

JIeT COOTBETCTBOBATH II0OJIb30BA~

TEJIbCKOMY MMEHU BBIXOJIA.

52224 + 16
*D

DOUT_HP_CH_VALUE

boolean

RWM

DO_HP<D+1>

Texymee JIOTTYECKOe co-
CTOSTHIE COOTBETCTBYIOIIETO
CUJIBHOTOKOBOTO pejie. Jloruka
paboThl AHAJIOIMYHA 3JIEMEHTY
DOUT_LP_CH_VALUE.
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YreHne ChIPBIX MMOTOKBBIX JaHHBIX (/Objects/Vi/Data/AI/Raw)

5104
1024 * I

+

ACQ_CH_RAW_DATA

132]]

ATI_CH<I+1>_RAW

JIaHHBIH 3/1eMEHT MTO3BOJISIET T10-
JlydaTh CbIpble OTCYETHI COOT-
BercTBytomero kKanaga ATIIL.
DJIEMEHT MPUCYTCTBYET TOJIBKO
B CJIy4ae, €CJIU COOTBETCTBYIO-
mmit Bxox AIIIl paspemen B
KOH(PUTYpAIUU PesKuMa pabOThI
MOJLYJISI.

dopmMaT 0TCIETOB COOTBETCTBY-
er ¢GopMaTy JAaHHBIX PErUCTpa
WF_RD_DATA. IToToK JAHHBIX IIO-
JIydaeTcs IyTeM TMOJIMUCKU Ha
OOHOBJIEHHE JIAHHBIX 3JIEMEHTA
(pu SIBHOW OIl€paIuu 9TeHHst
BCEr/la BO3BpalllacTCd NyCTOMN
maccuB). Pasmep maccusa ompe-
JIeJIAETCA B COOTBETCTBUU C HO-
MUHAJIBHOI 4acTOTO! OTCYETOB
U YCTAHOBJIEHHBIM HHTEPBAJIOM
omnpoca, HO He 1pesbImaeT 12800
OTCYETOB.

Ecmun B oudwuryparum pexu-
Ma pabOThl MOYJ/IsA JIIs JIaHHO-
ro kanaja AIIII 3agano moJb30-
BaTe/IbCKOE MMsI, TO OTOOpazKae-
MO€e MM JJAHHOT'O 3JIeMeHTa Oy-
JIET COOTBETCTBOBATH I10JIb30Ba~
TEJIbCKOMY MMEHU KaHaJIa.

4992
1024 * I

+

ACQ_CH_RAW_EN

boolean

ATI_CH<I+1>_RAW.Enabled

[IpusHak, goCTyIeH JId JTaHHBIHA
KaHaJl JIJIs 9TeHUs] ChIPBIX JaH-
ueix AIIIl. B orimame or apy-
I'UX 9J€MEHTOB JaHHBII 3J1eMEHT
MOXKET OBITH IPOYUTAH SBHO II0
Node ID maxke ecim kKaHaa He
pasperien B pabodeil KoHU-
Cypami MOJIYJIsS ITOOBI ITPOBE-
PUTH pa3pelleHns KaHaJa.

4994
1024 * [

+

ACQ_CH_RAW_FREQ

double

AT_CH<I+1>_RAW.Freqlocal
Homunanbmas wacToTa oOTCUe-
TOB JIAHHOTO KaHasa B 111 (st
CYTIECTBYIONIUX MOJTYJIEN OTHa~
KOBa JIJIs1 BCEX KAHAJIOB).
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4995
1024 * I

+

ACQ_CH_RAW_FREQ_GM

double

AT_CH<I+1>_RAW.FreqGM
YacrToTa OTCUYETOB JTAHHOI'O Ka-
Haja B I'1, nepecunraHHas Ha
YacTOTy HMCTOYHUKA CUHXPOHH-
3aIUu BpeMeHu (Jijist CyIIecTBy-
IOIUX MOAYJIEH OJMHAKOBa JJId
BCEX KAHAJIOB).

4996
1024 * I

+

ACQ_CH_RAW_K_E

double

AT_CH<I+1>_RAW.ConvElecK
Kosdbdunment mkaab s 1e-
peBojia u3 32-OUTHOIO JIOIIOJIHK-
TEJILHOIO KOJIa OTCYeTa B DJICK-
TpudecKyo Besmauny. opmysia
MIEPEBOJIa COOTBETCTBYET TPUBE-
JIEHHO ITPU OIMCAHUU PETUCTPA
WF_CHINFO_K_E

4997
1024 * I

+

ACQ_CH_RAW_B_E

double

AT_CH<I+1>_RAW.ConvElecB

Kosdbdbunmenr cmemenus s
mepeBojia u3  32-OMTHOIO J10-
ITOJTHUTEJILHOTO ~ KOJIa OTCYeTa
B 9JICKTPUYECKYIO BEJIUYUHY.
Qopmysia  1epeBojia  COOTBET-
CTBYET TIPUBEJICHHON IPU OIH-
canun perucrpa WF_CHINFO_K_E

4998
1024 * I

+

ACQ_CH_RAW_K_P

double

AT_CH<I+1>_RAW.ConvPhysK
Kosdbdunment mikaabr s me-
peBoJla U3 JICKTPUICCKONA BeJIn-
qunbl B puszndeckyio. opmyia
IepeBo/ia COOTBETCTBYET IIPUBeE-
JIEHHOI TIPU OIIMCAHUU PETUCTPA
WF_CHINFO_K_P

4999
1024 * I

+

ACQ_CH_RAW_B_P

double

AT_CH<I+1>_RAW.ConvPhysB
Kosdpdunmenr cmemenns s
[IEPEBOJIA U3 JIEKTPUIECKO Be-
JuauHbl B dusndeckyo. Dop-
MyJia IIepeBojia COOTBETCTBYET
[PUBEIEHHON P OIUCAHUN Pe-
ructpa WE_CHINFO_K_P

2.2.2 (OcobeHHOCTH IIepejadyl METOK BPeMeHU

B nporokosie OPC UA Bce aHHBIE COITPOBOXKIAIOTCST METKAMU BPEMEHH, OISO~

MM MOMEHT BpeME€HU, KOI'/la 9THU JaHHbIC ObLIN IIOJIy4Y€HDI.

B cBs3u ¢ Tem, uro Moy cuctembr L-ViMS He nMeroT BCTPOEHHBIX TacoOB, TO TPUBSI3Ka,
K &CTPOHOMWYECKOMY BPEMEHH BO3MOXKHO TOJIBKO B CIydae CHHXPOHU3AIIUN BPEMEHN MOJLYJIs
o ipotokosry PTP ¢ cepsepom peasbHOro BpeMenu, KOTOPBIil HAXOINUTCS B TOI YK€ CETH.
B niporusHOM ciydae MO/ UCIOJIB3YET CBOE BHYTPEHHEE BPEeMsl UJIU BHY TPEHHEE BPeMsI
CUHXPOHU3UPOBAHHOE € JAPyruMu Mojysasmu cuctembl L-ViIMS 6e3 npuBs3ku K acTpOHOMUIE-
ckomy Bpemenn. B oryimane or PTP B OPC UA HeT BO3MOXKHOCTH SIBHOI ITepeiatn JIOKaIb-
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HOI'O BPEMEHU CHCTEMBbI 0e3 CBa3U ¢ acTpoHoMuYecKuM. [Ipu mcrosb3oBanum JOKAILHOTO
BPEMEHN BpeMs CTapTa MOJLYJIs, OTHOCUTEIBHO KOTOPOTO CHHXPOHN3NPOBAHO JIOKAJIBHOE, CO-
OTBETCTBYET HyJieBoMy 3HadeHnio koja Bpemern B OPC UA, koropoe coOTBETCTBYeT HAYATY
1 auBaps 1601 roma UTC. Takum ob6pa3oM 1O rojy MOXKHO OIPEIEJIUTh, UCIOIb3YeTCs JId
ACTPOHOMEYECKOE BpeMs min BHyTpeHHee. CJie/lyeT OTMETUTD, YTO JIOKAJILHOE BpEeMs He MO-
JKeT OBITh HAIPAMYIO TIPEJICTaBJIeHO B BHje BpeMenu ¢gopmara Unixtime, T.K. B Unixtime
orcuer uuer or 1970 roga.

2.2.3 YreHus moToKa ChIPbIX OTCYETOB

Mogymu cucrembl L-ViMS M03BOIAIOT BBIOJIHATE YT€HNE HEITPEPBIBHOIO MOTOKA OTCYe-
TOB U3MEPUTEIbHBIX KAHAJIOB, YTO ITO3BOJISIET MCIOJIH30BaTh NX KaK YHUBEPCAJIbHbBIE MOLY/IN
AIII, ¢ momabIM TTPEEMOM U 00paboTKoil Beex manubix Ha ITK. ITorokoBoe urenme moxker
OCYIIIECTBJIATHCA MapaJlieIbHO ¢ BHYTPEHHE 00pabOTKON JTAHHBIX MOJLYJIEM B COOTBETCTBUU
¢ 3ammcaHHOl KoHwurypamueit. [Ipu sTom s mosydenns: moroka ceIpbix orcaeroB AIIIT
HEOOXOUMO TIPEJIBAPUTEIHHO 3aIUCATh B MOJLY/Ib PAb0IyI0 KOHMUTYPAIIUIO, B KOTOPOii Oy-
JLyT Pa3pelieHbl KAHAJIbI, JJI KOTOPBIX TPeOyeTCs IPUEM ChIPBIX OTCUYETOB, & TAKZKE HaCTPOEH
KaK MUHUMYM CII0c00 mojik/rodennst garauka (s momayist L-VIMS-ICP Biusier Ha BKITIO-
JeHNe UCTOTHNKA TOKA).

[Ipumep peanuzarnum MOTOKOBOTO UTeHUsT Ha, si3bike (' MOYKeT OBITH CKadaH Ha caiite
IIPOU3BOIUTEIA.

[Tepen navas oM mpueMa MOTOKOBBIX JAHHBIX BO3MOXKHO MOJIYIUTH WHPOPMAIIUIO O TOM,
JIUIST KAKUX KAHAJIOB MOJYJ/IS Pa3pelleH MOTOKOBbI cOop janubix (ACQ_CH_RAW_EN), gacto-
T€ OTCUYETOB (ACQ_CH_RAW_FREQ) 1 KO3(PUIUEHTHI I [I€PEBOJIa OTCIETOB B SJIEKTPUUE-
ckue (ACQ_CH_RAW_K_E u ACQ_CH_RAW_B_E) u dusnueckue Besmanabl (ACQ_CH_RAW_K_P u
ACQ_CH_RAW_B_P), myTeMm dTeHUsI 3HAYEHUIT COOTBETCTBYIOIINX SJIEMEHTOB AJPECHOTO MPO-
CTPaHCTBA.

CamMo ke YTeHne MOTOKOBBIX JAHHDBIX BBITIOJIHAETCS C TOMOIIBIO MOJIIMUCKA HA OOHOBJIEHUE
sHadenust daemenTa ACQ_CH_RAW_DATA. st 3T0ro HEOOXOMUMO CO3/IaTh ITOIIUCKY (BaHpOC
CreateSubscription), KoTopas MOXKeT OBITH OOINAast Ha BCE KAHAJBI, IOCJE Uero 0OABUThH
B Hee seMeHThl ACQ_CH_RAW_DATA HY’KHBbIX KaHAJIOB (3ampoc CreateMonitoredItems).

st Toro, 9TOOBI IEepeava JAHHBIX BCEX KAHAJIOB HAYaIacCh C OJIHOM TOYKU HEOOXO/IMMO
JInbo 106ABUTH JIEMEHTHI JIjIsI BCeX KaHAJIOB 3a OJuH 3arpoc CreateMonitoredItems cpasy
C Pa3peIeHHbIM MOHUTOPHHIOM cocTosiius (MonitoringMode = REPORTING (2)), smbo
criepBa JI06ABUTH JIEMEHTHI € 3allPEIeHHBIM MOHHUTOPUHIOM cocTosiHus (MonitoringMode
= DISABLED (0)), a 3aTeM paspemuTs JjIs BCEX 9JEMEHTOB MOHUTOPHHI COCTOSIHUSA C IIO-
MOIIBIO 3anpoca SetMonitoringMode.

[Ipu coznanuu nojanucku ocodoe 3HaAYEHNE UMEIOT CJIEJYIOIIIe TapaMeTPhl 3alPOCOB:

e samplinglnterval n3 MonitoringParameters 9JIEMEHTa, 3alpoca
CreateMonitoredItems — olpejie/igeT BPpEMs B MC, 38 KOTOPO€ COOUPAIOTCA OTCUYETHI,
Juist (bOPMUPOBAHMS KAXKJIOTO OIMOBENIEHUA. JTOT ITapaMeTp OIPE/IEIdeT KOTHIECTBO
OTCHETOB B KazKJOil HOpIUHU IepeaBaeMbIX JIaHHBIX, Kak ACQ_CH_RAW_FREQ *
samplingInterval / 1000. Ilpm sTom pasmep 6j0Ka He MOMXKET OBITH OOJIbIIE
12800 orcueros. Eciau 1o ykazanaoit dopmysie Oyaer moJjydeHo OoJiblliee 3HAYEHHE,
To mapaMmerp samplinglInterval OyjeT yMeHBIEH MOJIyJIeM, U B pe3yJbTaTax
BBITIOJIHEHUSA 3aIpoca OyIeT BO3BpAIeHO CKOPPEKTUPOBAHHOE 3HAYCHUE.

o requestedPublishing samnpoca CreateSubscription — oupeznesger uHTEpBAJI IEpe-
Jladl COXpaHEHHBIX JAHHBIX. [cim paBeH samplingInterval, To KakK TOJBKO OyJieT
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IIPUHAT OvUepeHOM OJIOK JTaHHBIX 110 KaxKJI0My KaHaJy, OH Oy/aeT cpa3y nepejaH. Ecim
ke requestedPublishing 3aman B N pas Oosbire, yeM samplingInterval, To MOIYTh
Oy/eT nepejiaBaTh JaHHbIE 110 N OJIOKOB.

e queueSize m3 MonitoringParameters ajiementa 3anpoca CreateMonitoredItems —
ompejiesisieT MaKCUMAIbHOE KOJIMIEeCTBO GJOKOB JaHHBIX (pasMepoM, OIMpejiessieMbiM
samplingInterval), KOTOpOe MOXKeT OBITh COXPAHEHO B OUEPE/IM Ha OTIPABKY B MO-
Jlysie JI0 myOJIMKAIe. 3HAYeHne napaMeTpa JIOJIKHO ObiTh Oosibmie 1 (T.K. 1 mim 0 B
OPC UA coorBercTByeT pabore 63 HCIOIB30BAHUAS OUEPEIN C COXPAHEHUEM TOJIBKO
[IOCJIE/THETO 3HAYEHUsI, YTO He TOJXOMWUT JJIs MOIYyYeHNs] HEIPEPBIBHBIX JIAaHHBIX 0e3
IPOITYCKOB), a Tak:Ke GoJibie deM publishingInterval/samplingInterval, 4To6bl
COXPaHUTH BCe OJIOKU 3a OJHY IIyOJMKAIno. PeKoMeH1yeTcs MCIoIb30BaTh 3HAYEHNEe
B uaTepBase 20-30, 4TOOLI ¢ OJHOI 00eCHeYnTh HAJEKHYIO Iepegady 0e3 MmoTepb B
cJlydae BPEMEHHOI'O IIaJleHUdA CKOPOCTU U IIPU 9TOM HE KUCIIOJIL30BATH CJIUIIKOM MHOI'O
pecypcoB MOLyJId.

e timestampsToReturn 3ampoca CreateMonitoredItems — ecjim TpeOYIOTCS METKH Bpe-
MeHH (KOTOpOoe MOXKeT ObITh cuHXpoHm3upoBaHo o PTP), coorsercrByiomue mepea-
BaeMbIM 0J10KaM, TO HeobxoanMo ykasarh paBabiM SOURCE (0), nradue MokHO yKa3aTh

NEITHER (3).

[Tocyie paspertiennst OTC/IE2KUBAHUSI COCTOSTHUST 3JIEMEHTOB C OTCUYETaMU, MOJY/Ib HadHET
repejaBaTh JaHHbIE OJIOKAMHU B OIIpeIeJeHHOe KOJMIEeCTBO OTCYeTOB. Karkibiii OJIOK OT-
CYETOB JIJI KasKJIOro KaHaJa IepelacTcsd KaK OJHO OIOBeIeHue 00 M3MEHEHWH 3HaueHUs
9JIEMEHTa U COJIEPKUT B cebde:

e 3HaveHue JIeMeHTa, KOTOPOE IIPEJICTABIAET COOO0M MACCUB, KAXKJIBII 3JIEMEHT KOTOPO-
ro —32-6uTHOoe IeJI0e YHCJIO CO 3HAKOM, cojepxkariee kak kKox AIIIl, Tak u gomos-
HuTebHbIe (dytarn (dhopmar anasorndeH dhopMary JaHHbIX peructpa WF_RD_DATA).
[IpeobpazoBanue Kojila B BEIECTBEHHbIE JIEKTPUUECKNE WM (PU3NIECKUE BEJTUIUHBI
HEeOOXOMMO BBITIOJTHATH BPYUYHYIO, UCIIOJIb3Ys ITPOYUTAHHBIE KOIMDDUITUEHTHI.

e Craryc syemenTa. [lo3Bossier npoBepuTh HaAJIUIHE OMIMOOK IIPH IOJAIKCKE, a TaKKe
HaJIM9ue TeperojiHeHusl BHyTpeHHell odepesau. Eciu mepes npuHATHIM OJIOKOM ObLIT
MTOTEPSH OJINH WJIU HECKOJILKO OJIOKOB JTAHHBIX U JIAHHDBIE MEXKTY TPUHATHIM ITOCTIETHAM
OJIOKOM U TEKYIIEeM He SABJISIOTCA HEIPEPBIBHBI, TO B cTaTyce OyJIeT yCTaHOBJEH (Jiar
OVERFLOW. DT0 MOKeT IMPOU30UTH U3-3a HEJOCTATOUHON CKOPOCTHU Iepeadn B KaHaJIe
CBA3M.

e Ormerka Bpemenu. IlpucyrcTByer, ecim Obla  3alpollieHa B IIapaMeTpe
timestampsToReturn npu co3manuu nojanucku. COOTBETCTBYET BPEMEHH TOC/IETHETO
orcuera Osioka. IlpeacraBisser coboii mpejcTaBiasger coboit  64-OuTHOE I1I€I0e
3HAYEHNE, COOTBETCTBYIOIIEE KOJUYECTBY IPOIIEININX OT Hadajga OTCYeTa BPEMEHU
uHTEPBaJIOB JuTebHOCThI0 100 He. Ecam ucnosb3yercs BHyTpeHHee BpeMs CUCTEMBI,
TO COOTBETCTBYET BpEMEHHU, KOTOPOe IPOILIO € MOMEHTa BKJIIOUEHUS MOy,
OTHOCUTEJIbHO KOTOPOI'O CHUHXPOHU3UPOBAHO BpeMsd. Kcim abcosiornoe, TO MeTKa
conepxkut Bpems UTC, naunnas ¢ 1 aasaps 1601 roma. Creryer odOparuTh BHUMAaHUE,
gro Hadajo orcdera Bpemern B OPC UA oramuaercs or TOro, 4To MCIOJIB3YeTCA B
Unixtime win PTP (1 suaBaps 1970), r.e. mis nepesoga Bpemenn OPC UA B Unixtime
HY2KHO BbluecThb 11644473600 cexkyn.
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J11s1 3aBepIIeHNs TOTOKOBOTO cO0pa JIAHHBIX HEOOXO/INMO 3aBEPIINTH OTCIEXKBATH COCTO-
sIHIE COOTBETCTBYIONIMX 3JIeMEeHTOB (3ampoc DeleteMonitoredItems) U yJaJuTh MOMUCKY
(sampoc DeleteSubscriptions).

2.3 @®opmaTr OaHHBIX KOH(MUIypaluu pexkKmMa padoThI
MOJLYJIs

Kondurypanuns pexxuma paboTbl MOIYJIS MEPEIAETCS B MOJYJIb U TUTAETCS U3 MOJLYJISI
KaK MacCHB OailT, 3aKOIMPOBAHHBIX OIMCAHHBIM B JJAHHOM pasjese 06pa3oM.

dopmaT JAHHOIO MaccuBa OaiflT He NPUBS3aH K IPOTOKOJY U B OTJIMYUNE OT Pa3/eJioB,
MIOCBSIIIIEHHBIX OMUCAHUIO perucTpoB modbus, B JaHHOM pazjiesie CMeIeHre U pa3Mep moJiei
OyzieT yKasaH B OaiiTax, HAUMHAA C HYJIEBOI'O CMEIEeHN.

Jlanabie KOHMUTYPAIUA TPEJICTABIAIOT co00it Habop OJIOKOB, MIYIIUX JIPYT 34 JPYTOM.
Kaxxaprit 610K HaUMHAETCsI ¢ 3aroJI0BKa, (puKcupoBaHHOrO (hopMara:

Cwmemnenune | HazBanue Tun Onucanune
Tun 6moka. Oupenesisier cnocod WHTEP-
Iperanun JaHHBIX OJI0Ka. SHAUYEHUS THUIIA

0 OPCFG_BLOCK_TYPE| U16
0J10KOB 1 (hopMaT COOTBETCTBYIOIINX JIaH-
HBIX OIHUCAHBI B IMOCJIEIYIONMNX pa3esax.
P i -
9 OPCFG_BLOCK_STZE U16 asMep JIaHHbIX OJIOKa B DaiiTax, CJeyio

X 3a 3aroJIOBKOM.

Pazmep jranubix 6/10Ka MOXKeT OBITH TPOU3BOILHBIM 3HadeHueM ot 0 1o 65535. IIpu sTom
3aroJIOBOK HOBOI'O OJI0Ka BCer/Ja BhIpaBHEH Ha 4 OaiiTa, T.e. ero cMelleHne oT Hadajia KOHPU-
rypamuu Beersa Kparao 4. Ecin pasmep npeabiayiiero 6Jioka He KpaTeH 4, TO 1epe]; HOBbIM
6JI0KOM JI00aBJISIETCSI COOTBETCTBYOIIEE KoymdecTBo (0T 1 710 3) He3Havamux Oaifr.

Taxum obpazom npu pazbope KOH(MUTypaImu 0 3aroJIOBKY OJI0Ka BCerjia MOXKHO OIIpe-
JIEJINTH TIOJIOYKEHHe CJIeIyIoNero 0/10Ka, arkKe e/ TUIT TEeKYIero 0/10Ka Hen3BecTeH. AJro-
puTM pazdopa KOH(MUTYpAIIUU BCETr/ia JOKeH KOPPEKTHO 00pabaThiBaTh CUTYaIINIo, KOTJIa B
KoH(puUTryparun ooHapy»KeH O6JI0K HEM3BECTHOIO TUIIa, T.K. B HOBBIX Bepcusx [10 Bcerma moryT
[TOABUTCsT HOBBIE BO3MOXKHOCTH, KOTOPbIE TIOTPEOYIOT BBECTH HOBBIE TUIIbI OJIOKOB KOH(MUTY-
parmmu. Takyke ajaroput™ pazdopa JOJIKEH KOPPEKTHO 0OpabaThiBaTh CJIyvail, KOTJa pa3-
Mep JAHHBIX OJI0Ka OOJIbIIe, YeM pa3sMep, OlpeIe/sgseMblii (poOpMaTOM JTaHHBIX, OMMCAHHBIM B
JIAaHHOM JIOKYMEHTe, T.e. B rocjeayomux Bepcusax 110 mrdopmarnms B 6710Ke MOXKET PaCIu-
PAThCS IIyTeM J100aBJIeHUs JTOTIOJIHITE/IHHBIX T10JIell B KOHeIl JaHHbIX OJ10Ka. Ecim 11s1 6710k
yKa3aH MUHUMAJIbLHBINA pa3Mep, TO aJITOPUTM TaK:Ke J0JIXKEH YIUThIBATh, YTO JAHHBIX MOYKET
OBITH MEHBIIIE BILIOTH JO YKa3aHHOIO pa3Mepa. Kcim MUHMMaJIBHBINA pa3Mep He yKasaH, TO
0JI0K Bcerja JIOJIKEH CO/IepKaTh BCe OMHUCAHHBIE B JIAHHOM JIOKyMeHTe 1oJisd. Ecau pasmep
JIAHHBIX OJIOKA MEHBIIe MUHUMAJILHO, TO KOH(UTYPAIUS CIUTACTCHA HEJIeHCTBUTEIBHOI.

[Tocneanum 610KOM JroszkeH Beerya uiaru 010K ¢ tunom OXFFFF u mysieBbiM pasmepow,
obosHauaronmit Konerr Koudurypamnuu. Ecin B KoHUrypamun OTCyTCTBYeT OJIOK ¢ THUIIOM
OxFFFF, To Takas kouduryparms cautaeTcs HeJIeiCTBUTETHHOI.

Bce ocrasibabIE THIIBI OJIOKOB SIBJISFOTCS OIIIMOHAJIBHBIME U MOTYT OTCYTCTBOBATh B KOH-
durypanuu. B 3TOM ciydae BO3MOXKHOCTD, OIUCAHHAS JTAHHBIM OJIOKOM, HE HUCIIOJIb3YeTCs B
KOoH(UTyparun.

Hexkoropsbie Tuiibl 6J1I0KOB MOTYT TpeOOBATH OIIPEIEICHHOTO B3AMMHOI'O PACIIOIOXKEHUS B
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ocJIe/I0BaTeIbHOCTH OJIOKOB, oOpa3syroreit kKonduryparuio. [logodnbie TpeboBanus npuse-
JIEHBI B TIOCJIE/IYIONIEM OIMCAHUU THUIIOB OJIOKOB.

2.3.1 BJok obImux HACTPOEK M3MEPUTEJIHLHOTO KaHaJja

Jlannbprit 6JI0K COJIEPYKUT OOIIHEe TapaMeTpPhl JIJIs OJIHOr0 YKA3aHHOI'O M3MEPHUTE/IHHOTO
KaHaJ1a. BJIOK JIAHHOTO THIIA JIOJIXKEH PACIOJIaraThCsad paHbIle B KOH(UIYpaIyun, dem 0J10-
KU JIDYTOro THUIIA, 33JIaolie mapaMeTphl i JaHHOTO KaHaJIa WM TapaMeTpbl H3MepeHuil
JIAHHOTO KaHaJia.

annoi pasden 6ydem donoaren 6 nocaedyrowur 6epcusr JoKYMeHmMayul. ..
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I'taBa 3

IIpenocraBasemoe 110

JlaHHBII pasmes omnmcbiBaeT ImTaTHoe mpemaocTapisemoe 110 mist paboThl ¢ MOIyIAMEI
cucreMmbl L-ViMS.

3.1 ViConfigurator

ViConfigurator mnpexacrapisier coboit mporpaMmmy ¢ rpadpudeckuM wHTEpdERcoM st
CO3JIaHUs W PEJAKTUPOBaHUsA padboueil KOH(MUTIYPAIMK KaK OTJEJIbHBIX MOJYJIeH CHCTEMbI
L-ViIMS, Tak Bceii cucreMbl B IEJIOM, & TaKKe JIJI BBITIOJHEHUsT JTOTIOJTHUTE/THBHBIX CEPBUC-
HBIX Ollepalyii, Kak U3MEHEHNE CeTEBBIX HACTPOEK, OOHOBJIEHUS BCTPOEHHOI'O IIPOIPAMMHOI0
obecriedeHnst MOJLyJIel U JIp.

Hannwiti pasdea bydem donosnen 6 nocaedyowur 8epcusr JOKYMEHRMAUUL. ..

3.2 ViView

ViView mpejicraniser coboit mporpamMmmy ¢ rpadutdeckum wHTEPGERCOM J1Jisi MOHUTO-
pPUHTA COCTOSTHUS U JAaHHBIX Moiyseil cucrembr L-VIMS, a Takke jijist py9IHOrO yIpaB/IeHUs
JINCKPETHBIME BBIXO/IAMU, TPU3HAKAM YMHOYKEHHUST YCTABOK 1 bypass /st KAHAJIOB, IIPOCMOT-
pa BBIOOPOK U HENPEPBHIBHBIX JTAHHBIX.

Jannwiti pazden 6ydem donoarer 8 nocaedyIoOwUT 6EPCUAT JOKYMEHMAUUU. ..
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