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KBAPTUPHbI PALUOMOAY/Ib

ONA CNCTEMDbI ACKY S

{  10.MakouuH?, M.Buptokos?, A.l'ycapos?, U.Kapnos*

OT NPOM3BOACTBA A0 NOoTpebieHns — HenpeMeHHoe yCaoBue
3pHeKTUBHOro GYHKLMOHMPOBAHUSA COBPEMEHHbIX 3HeprocucTem [1].
ABTOMaTMU3NpPOBaHHAasA CUCTEMA KOMMEpPYeckoro y4yeta SHepropecypcos
(ACKYD) o6ecneymBaeT NocTynaeHne To4HOM MHGoOpmMaLmm

0 noTpebnsieMbiX N NepegaBaeMbiX SHEpropecypcax u onepaTuBHbIN
AOCTYN K MOJIY4EHHbIM AAHHbIM A4/15 BbIMOJIHEHUS pac4yeToB, aHa/In3a

M BbIpabOTKN ONTUMANIbHOM NOAUTUKM B 061aCTUN SIHeprocbepexeHus.
BHeppeHue ACKYD — koMmniekca anmnapaTHbIX U MPpOrpaMMHbIX CpeacTB
AN8 [UCTaHUMOHHOro cbopa, xpaHeHUs n 06paboTkmn nHdopmaumm —
3TO CNOCO6 CHUXXEHUS U3LEPXKEK M 3aTPaT HA 3HEPropecypchl,
onTMMM3aLuK noTepb 61arogaps NOBbILWEHMIO TOYHOCTU JAHHbIX

npy O4HOBPEMEHHOM COKpALLEHMN BPEMEHM HA UX MOJIyYEHUE

M 06paboTKy. HoBbIM NpNbOP rpynnbl KOMMAHUKW "Munanap" —
KBAapTUPHbIA pagnoMoayb — NnpegHasHayeH AN aBTOHOMHOro

M aBTOMATU3NPOBAHHOIO c60pa AAaHHbIX OT YCTPOMCTB y4yeTa
3HepropecypcoB 1 AAaTYMKOB O6HApY>XeHUSA aBapPUNHbIX CUTYaLUMN,

YOK 621.317.78

BAK 05.11.00
ABTOMaTM3aLMs y4eTa 3HepropecypcoB Ha BCex 3Tanax —
NMEIOLLINX UMYJIbCHbIN BbIXO,

OMUCAHWE YCTPOWCTBA

OcCHoOBHbIe 31eMeHTbl ACKYD AO "MKK MunaHap": MMKpo-
NPOLLECCOPHbIE CHETHMKM 3NEKTPUYHECKOM SHEPTUN, KOMMY-
HMKALMOHHbIe Xabbl, ycTponcTBa cbopa 1 nepefayn AaH-
HbIX (YCM/), LeHTpanbHbIn cepeep cucTeMbl [2]. Mukponpo-
LLeCCOPHbIe CHETYUKM 3/1IEKTPUYECKOM SHEPT M OTBeYAIOT
33 M3MepeHue 31eKTpUYeckon 3Heprum, nepegady AaH-
HbIX 3MepeHn Ha YCI/, npuem 1 BbINOJIHEHWE KOMAHA,
oT YCN/A. KoMMyHMKaLuUOHHbIe Xabbl c1yxaTt Ans cbopa
1 nepegayn Ha YCM/J OaHHbLIX M3MEPEHUI CO CHETYMKOB
BOAbI, rasa, Tenna M AAaTYMKOB aBaApUMHOW CUTyauuu,
npuema v BbinosHeHna komaHa ot YCT/A.

' AO"MKK Mwunangp", ampekTtop LM P3A, myakochin.yuri@ic-design.ru.
2 AO"MKK MunaHap", BeayLimin nHxeHep, biryukov.m@milandr.ru.

3 AO"MKK MunaHap", HxeHep, gusarov.a@milandr.ru.

4 AO"MKK MwunaHap", nHxeHep, karpov.i@milandr.ru.

OcHOBHble pyHKUMM YCMA: opraHm3aums cetm nepe-
024U JAHHbIX, C6OP AAHHbLIX M3MEepeHn C NpMBbOopoB yyeTa
3Hepropecypcos, NpveM 1 nepefava CepBUCHbIX KOMaH/A,
yCTPOWCTBAM OT LeHTPa/ibHOro cepBepa, AMArHoCTmKa
COCTOSIHMS CeTU, pernctpaumnsa coobueHnm o6 owmnbkax,
KOHTPO/b TeKYLLEero COCTOSIHNS YCTPOMUCTB, MOAKIHOYEH-
HbIX K cncteme ACKYD [3].

LleHTpanbHbIN cepBep cucTeMbl OTBeyaeT 3a cbop
1 06paboTky nHbopmaunm ong GopMmMpoBaHMS CHETOB,
OCYLLLeCTBASET OUINVHF, yAaNeHHOe yrpaBaeHne cHeTyn-
KaMu 1 xabamMu, MOHUTOPUHT TEXHNYECKOTrO COCTOSAHMUS,
a TaKke yaaneHHoe KOHGUryprposaHue n obHoBAeHMe
nporpaMMHOro obecneyeHns 31eMeHTOB CUCTEMDI.

KBapTupHbIn pagnomoaynb (puc.1) (nanee — pagnomo-
[yNb) B TEPMUHONOTMUN CUCTeMbl ACKYD — 3T0 KOMMYHU-
KaLMOHHbIN Xxab, NnpefHa3HaYeHHbIV A5 3KCTyaTaumm
B MecCTax, rae 3aTpyaHeH A0CTyn K npubopaM y4eTa BOAbI,
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Puc.1. BHeIIHWIE BUJ, KBAPTUPHOIO PaJIHOMOJYJIS

rasa, Tensia uam HeobxoanMmo obecrneymTb aBTOHOMHbIN
cbop 1 nepefavy AaHHbIX M3MepeHu Ha YCIMNA.
PagvomMonyib UMeeT YeTblipe BXO4A AAHHbIX: BA CHET-
HbIX M CTOMbKO e aBapunHbIX. CH4eTHbIe BXOAbI MpeaHa-
3HA4YeHbl 419 NOAKAYeHNS NpMBOPOB y4eTa 3Heprope-

cypcoB (Boabl, rasa v T.4.), aBapuiiHble — Ans NoaKto-
YeHUS BHELWHMX aBAPUMHbIX AATYMKOB (MPOTEYKM BOAbI,
BHELWHero MarHMTHOro BO3AENCTBUSA U T.4.). PaANOMO-
[ynb NO3BOASET MOAK/IKYATb YCTPOMCTBA, MMerLwme
MUMMYNbCHLINA BbIXOA: TePKOHOBbIN, 1OrMYeckinii (MoTeH-
UManbHbIN) UAW TPAH3UCTOPHbLIA. Paguomoaynb obe-
crneynBaeT XpaHeHMe NoJly4eHHbIX OT NpnbopoB yyeTa
OAHHbLIX B SHEPrOHEe3aBUCMMOW NaMATW — pe3yibTaThbl
M3MepeHU He NMponagyT AaXe MpuW noTepe Hanpsxe-
HUA NMUTaHUS.

B KayecTBe MCTOYHMKA NMUTAHUSA NCNONb3YIOTCS ABe
6aTtapen Tuna "AA" (Manb4ynKoBbLIE), pAANOMOAY b KOH-
TPOAVpyeT HanpsXKeHMe Ha baTapesx n CUMrHannlmpyeTt
YCMNZA B cayvyae Heob6XxoaMMOCTM MX 3aMeHbl. CpegHui
CpoK cnyxbbl baTapen 4,0 3aMeHbl COCTaBASET LWeCTb JieT.
NHTepderncom CBA3M MexXay PaANoOMOAyAeM U APYTUMU
ycTponcTBamum ACKYD cnyxuT pagvokaHan (paboTtaet
Ha YyactoTe 868 MIL, B COOTBETCTBUM C paspeLleHHbIM
4YaCTOTHbLIM AMAana3oHoOM A5 cBOH6OAHOIro MCMNOb30Ba-
HUS pagnonepefarLLnx yCTPOMCTB HA OCHOBAHUMN peLle-
HWI TOCYAapCTBEHHOM KOMUCCUM MO paAnoYacToTam).
Psf NpoBeAEeHHbIX UCCIef0BAHWN, BKIOYAKOWMX MaTe-
MaTHyecKoe MOAEe/IMPOBAHNE AHTEHHOW YaCTN PAANOMO-
Oyns, NO3BOANAU AOBUTLCS YYBCTBUTENLHOCTM paauno-
4acTu Ha ypoBHe MUHYC 100 AbM.
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PagnomMoaynb MMeeT KNacc 3almTbl KOpayca oT Npo- A4 BHeWTaTHbIX CUTyauuin npeaycMOTpeH CTopoxe-
HUKHOBEHWNS BHELWHWX TBEepAblIX MNpeaMeTOoB, Mblan BOW Tanmep.
M BOoAbl — IP68, 1 paccymTaH Ha paboTy npwm Temnepa- 3a pagnoobmeH no uHTepdency RF-868 oTeevaeT
Type okpyxatuen cpeabl oT =10 go 50°C. Ang ontn-  mMmkpocxema CCI1200 ¢upmbl Texas Instruments, cBa-
MasbHOrO0 aBTOHOMHOro GYHKUMOHWUPOBAHMS YCTPOW-  3aHHAs C MWKPOKOHTpPOAnepoM Mo mHTepdewncy SPI.
CTBa MUCMOJb3YIOTCA CreymnanmsnpoBaHHas aeMeHTHas Mukpocxema obecneynBaeT OTNpaBKy W nNpuem nake-
6a3a n NporpaMMHbINM aAropmMTM, 4TO MO3BOASET yCTa-  TOB, MEPBUYHYKO MPOBEPKY KOPPEKTHOCTU MOCLIAKK.
HaB/AMBATb TOK NOTPebAeHUs, He NpeBbIWAWNI 7 MKA OTnpasJieHHble U NPUHATbIE NakeTbl, a TakKXe ynpas-

B OCHOBHOM pexXunme paboTbl pagnoMoayns. nsaume KoMaHAbl nepefatoTcsa no uMHTepdency SPI,

Mpw KaXxaom ceaHce ceA3n ¢ YCMNA pagnomonynb obe- B TO BpemM$ Kak O 3aBeplueHuu oTnpaBku WUau O Nosy-

cneymBaeT: 4yeHMKn coobliaeTtcs curHanom. OaHa 13 KJKOYeBbIX 0CO-

* BHeLIHee MporpaMMmMpoOBaHMeE pacnmcaHms ceaH-  HBeHHOCTeN MUKPOCXeMbl — pexum Sniff-mode, no3so-

COB 0OBMeHa AaHHbIMMU; NALWNIA He AepXaTb MUKPOCXeMY MOCTOSAHHO B COCTOSI-

* BHeLHee NporpaMMMUpoBaHVe NHTepBasa BefeHns HUM npuema nocbinkn (RX-mode), a BKAOYATL €ro

XKyYpHana cobbITum; Ha BpeMs. Takom peXKmm CHUXKaeT aHepronoTpebieHne

* repefavy M3MepeHHbIX AaHHbIX U AaHHbIX U3 XYyp- MMKPOCXeMbl B NMpoliecce npuema B 47 pas (0,5 MA npo-
Hana cobbITUN; TMB 23,5 MA).

* CUHXPOHM3ALMIO AaTbl Y BPEMEHU.
XKypHan cobbiTuin B kKaxaoi csoen sanucu cogepxut  CTPYKTYPA MO

cneayoLwyo MHPOPMaLMIo: MpW CO34aHNUM NPOrpaMMHOro obecneyeHuns, NOMMMO
e [ATy M Bpemsa CobbITUS; peanvsaummnm OCHOBHOTO ¢yHKLMOHANa, npecinefosa-
* YMCI0 UMMYNLCOB, MOCTYMUBLUMX HA KAXAbIA CHET-  Jacb Leb 06ecnedymnTb Kak MOXHO 6osiee HU3KOe 3Hep-
HbI BXOL M34enus; ronotpe6nieHne Moayna. ONMcaHHbIE Bbille 0CO6EHHO-
e 3HAYEHWE HAMPAXKEHUS NeKTPONUTAHUS; CTW KOHTPO/I/iIepa NO3BOSAIOT B MO/IHOM Mepe peanmso-
e 3HaYeHMWe N3MEPEHHOW TemnepaTypbl BHYTPU KOp-  BaTb 3Ty 3adady.
nyca usgenuns; MPpOLIMBKY YC/IOBHO MOXHO pa3AevTh Ha TPU MOAY S
e JAHHbLIE O BO3HUKAKLWMNX aBAPUNHbLIX COBLITUSX. onpefeseHHOro HasHavYeHus.
TOYHOCTb BEAEHMA AaTbl U BPEMEHU MPU OTCYTCTBUK MepBbifi — MOAYNAb UHULMANM3ALUU. 3aMYCKALTCA

BHELHeN CMHXpoHM3aumm oT YCI/J obecneymBaercs  cpasy Npv nojaye NMUTaHMsS Ha KOHTpoanep. lpeay-
BCTPOEHHbLIMM B PAAMOMOAY/b HacaMu peasibHOro Bpe-  CMAaTpvBaeT MHMLMANM3aLMIO MOPTOB BBOAA-BbLIBOAA,

MeHM (TOYHOCTb +2 C/CyTKM). HaCTPOKY YaCOB peanbHOro Bpemeru, ALLTM, TaiiMmepos
ANS cyeTa UMMYNbCOB, a Takxke UHULMANU3aLMIo U Npo-
MUKPOCXEMbI PAAUOMOAYNA Bepky paboTbl RF-TpaHcmBepa. Ero pabounii pexuim

Pagnomoaynb NOCTPOEH Ha ba3e 16-pa3psaaHOro MUKpO-  COMPOBOXAAETCS KpaTKOBPEMEHHOM CBETOBOM MHAMKA-
KOHTposepa MSP430FR5867 dupmbl Texas Instruments. umen. No oKoHYaHUK paboTbl ynpas/ieHre nepeaeTcs
KoHTponnep co3gaH Ha ocHoBe aapa MSP430 n cogep-  c/iegytolemMy MOAyIo.

XXNT 1 KBanT 3Hepro3aBMCcMMOM ONepaTUBHOM NaMATH, BTOpoi NporpaMMHbIi MOAY/b 3aMyCcKaeTcs cpasy
a TaKke 32 KbamT 3HeproHe3aBUCMMOM CerHeTo3JieK- nocse oKoH4YaHMsa paboTbl NepBoro. B kpyr ero 3agad
Tpuyeckon onepaTusHon namatn (FRAM). MocnenHss BXOLAT yrnpasjeHne CoOCTOAHUAMN pagnomoaynsa, sege-
BbIFOAHO OT/IM4AETCA OT APYrMX TUMOB SHEProHe3aBu- HMe XXypHasia COBbITUM, KOHTPOb HaNpsaXeHUs nuTa-
CMMOW NaMsATVN YPOBHEM 3HEPronoTpebaeHUs N BO3MOX- HUS U TemnepaTtypbl BHYTPW MOAY/ASA, & TaKXe BKJIIO-
HOCTbLIO XpaHEHNS 3HAYNTENLHOIO 06bema 3anmcer XXyp-  YeHue/BbiktodeHne RF-TpaHcuBepa. Bknwo4vaeTtcs
Hana. TakTupyeTcst KOHTPOJJIep OT BHYTPEHHero reHe- RF-TpaHcuBep To/bKO BO BpeMsi CeaHca CBS3M No NpoTo-
paTopa TaKTOBOW 4aCTOTbl, HACTPOEHHOr0 Ha 4YacToTy KOJy, pe4b 0 KOTOpPOM MonaeT HuKe. CUCTEMbI, pernucTpu-
MMAYAbCoB 1 MTIy. Ons cCHUXeHns noTpebneHms sHep- pytoLme cHeTHble MMMY/IbCbl CO CHeTYMKOB, paboTatoT
rmn (Npn HEOBXOAMMOCTN) MOXHO BbIK/IHOYNTL AAPO napanjieslbHO C OCTasbHbIMW CUCTEMAMW U HE 3aBUCAT
KOHTpONepa, ocTaBmB nepudeputo B paboyem coCToss-  OT akKTUBHOCTU f4pa MUKPOKOHTponnepa. Aapo 60/b-
HUN. N3 nepudepnn pa3paboTymKky 4OCTYNHO HECKOLbKO WY YaCTb BPEMEHU BbIK/IIOYEHO, BK/OYAETCA TONbKO
annapaTHbIX TanMepoB (BO3MOXEH 3axBaT GpoOHTA CUT- Mo CUIrHAJly OT YaCOB peasibHOro BPeMeHU, CUrHany Tpe-
Hana, NoCcTynaroLlLero C NopTa BBOAA-BbIBOAA Be3 3aaen-  BOMM OT CHETUYMKOB UK CUTHANY oT RF-TpaHcmBepa.
CTBOBAHMSA NPOLLECCOPHOrO AApa), YacCbl peasibHOro Bpe- BHelwHMe cobbiTna obpabaTbiBaloTCS B MOAYy/e BHY-
MeHM, a Takxe 12-paspsaaHbin ALLM, no3Bongtowmn nony- Tpu "BEYHOr0" LMKNA, MOC/Ie KaXKA0M nTepaLmm KOToOporo
YaTb flaHHbIe C BHYTPEHHero TemMnepaTypHoOro gat4ymika. MUKPOKOHTPOJIEP MepeKto4aeTCs B PEXUM MOHUXKEH-
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Tabauua. COOTBEeTCTBHE CTeKa IIPOTOKOJIOB pagroMoaysis monenu OSI

Mopenb OSI
KCII0/Ib3yeMbIH
yPOBeHb byHKRIIMU
IIPOTOKOJI

IIpuKkIagHON JIOCTYII K CeTeBBIM CIy>KbaM

MODBUS PDU
[IpencraBieHUs IIpencTaBieHKe LAHHBIX

(c MOmHPUKAIIHSIMU)
CeaHCOBBIH VIipaBjleHHe CeaHCOM CBSI3HU
Tpamcio . G3PLC-Adaptation Chsasb Mo ome N

HCIIOPTHBIN BSI3b ME3KIY KOHEUHBIMH [IYHKTAMU
P P (B 6ymymem 6LOWPAN) y Y
. . MapumpyTr3anus U JIOTHYeCcKas afpecals, IUPpoBaHHUe, SUEeUCTAS
CeTeBoM G3PLC-Adaptation PIIPY H Apecatt op
TOIIOJIOTU ST CETU

KaHalbpHBIN G3PLC-MAC dusnyecKkasd agpecalus U CerMeHTallus
OU3UYeCKUT RF 868 MI'11 2-GFSK PaboTa co cpe/:[oﬁ rnepegavyy v CUrHaaaMH

HOro 3HepronoTpebaeHms. YCTAHOBEHHbIA BHYTPW 3TOMO
LMKAA CTPOrvin MPUOPUTET Pa3HbIX 3aMpOCOB UCK/TOYaeT
BO3MOXHOCTb BO3HWMKHOBEHMS HeWTaTHbIX CUTyaLun,
CBSI3aHHbIX C HACTYNEHNEM HECKOIbKMX COBLITUIN OfHO-
BpeMeHHO. Kpome Toro, MCnonb3oBaHMe Takom apxmTek-
TYpbl 3HAYUTENbHO yNpoLwaeT CTPYKTYpy MPOrpammbl.
3anpocbl MOTyT yCTaHAaBAMBATLCA KaK MpW HacTynae-
HWUW BHELHUX CoBbITUIA (curHan ¢ RF, aBapuUmHbIA cur-
Han Co cYyeTymKa), Tak U BO Bpemsa 06paboTkuM nakeTta
CO CTOPOHbLI RF-868.

Puc.2. BHeIIHUM BUJ, KBAPTUPHOTO PaAHUOMOAY/IS CO CHS-
TOM KPBIIIKOH

TpeTun NporpamMmMHbIA MoAy/b, 06pabaTbiBaOWMA
NPUHATbLIE MAKeTbl, He OKa3blBAET HEMOCPEACTBEHHOIO
B/INSHUS HA COCTOSIHME MUKPOCXeMbl. OaHaKO BO BpeMs
ero paboTbl AaHHble nepefatoTcs No nHTepdency RF-868.
Mocne 06paboTkM NakeTa NporpamMmmMa CHoBa NepexoamuT
KO BTOPOMY NpOrpaMmMHOMY MOZAY/HO.

CETEBOW CTEK

Ona BcTpavBaHusa pagumomonyna B cuctemy ACKYD
MCNONb3yeTcs CTeK MPOTOKO/MI0B, aHAaNOMUYHbLIA pea-
IN30BAaHHOMY B CYeTYMKAX 3NeKTPUYeCKOW 3Heprum
(cm. Tabnuuy).

BepxHue ypoBHW (MpUKAALHOW, NpeacTaBUTENb-
CKWI, CeaHCOBbLIN) MOCTPOEHbl Ha OCHOBE MpoToKona
MODBUS [4]. OTanYmMe OT OpUrMHaNbHOro NpoTokoaa
3aK/104aeTCS B MPUMEHEHUN COBCTBEHHbIX KOAOB QYHK-
LMW, NPOM3BOSILHOM pa3Mepe pernmcTpoB M pacllnpeH-
HOM 4YeTbipexbaMmToBOW agpecaunn. BammopencTeme
C paAVIOMOAYeM HAYMHAETCS C OTKPbLITUSA CeaHca CBA3n
1N 3aBepLlaeTCss ero 3akpbiTMeM, MOCae 4Yero ycTpou-
CTBO NepexoauT B PEXUM MOHUXEHHOro 3HepronoTpe-
bneHnsa. MpoTokon npepnonaraet Haanyme OAHOrO
rnaBHoro yctporictea (B cucteme ACKY3 nm asnseTtcs
ycng [3]) v psga noAuvMHeHHbIX. B3ammomencreuve
YCTPOWMCTB NpefycMaTpuBaeT obMeH napamMm nNakeTos
no TWUMy 3anpoc-OTBeT, MHULMATOPOM OBMeHa MOXeT
6bITb TO/ILKO F1aBHOE YCTPOMCTBO. CNUCOK KOMaHA, noa-
Lep>XMBaeMblX yCTPONCTBOM, BK/tOYaeT B cebsi ynpaene-
H1e CeaHCOM CBSI3U, YTeHMe 1 3aNnCb BHYTPEHHUX 06bek-
TOB yCTpOMCTBA (TakMx Kak Mosis perucTpoB, AAHHbLIX
M T.A.), yCTAHOBKY 4aCOB peasibHOro BpeMeHu 1 paboTy
C BHYTPEHHWM >KYPHAJIOM.
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[na obecnevyeHns 6e30MacHOCTM NpeaycMaTpuBaeTCs
MeXaHM3M pa3rpaHnyeHna 4ocTyna K obbekTam ycTpou-
cTBa. CeaHC CBSA3N MOXET BbITb OTKPbIT C OAHMUM U3 Tpex
YPOBHEN MpaB [0CTyna: MoJib30BaTe/IbCKUM, MO3BO-
NAOWNM TOSIbKO YTEHNE HEKOTOPbIX BHYTPEHHUX 0bbeK-
TOB, YPOBHEM agMUHUCTpPaATOpa — yNpaBaeHne Takumm
napameTpamMu yCTpPOMCTBA, Kak 4acbl peasbHOro Bpe-
MeHW, BpeMs BbIXOA4A HA CBSA3b, MUHTEpPBaa CHATUS MHDOP-
Mauuu, n ypoBHEM pa3paboTumKka — NCNONb3yeTCs Ans
nepBUYHON KOHOUTYpaLUM PagnoMOayNs.

Ona peanusaumm ¢usmyveckoro yposHs B ACKY3
MCNONb3YIOTCA ABa KaHana CBA3M: OCHOBHOW Power
Line Communications (PLC) 1 pe3epBHbI (pagnokaHan),
pexxmum paboThbl C ABYMS KaHAaNaMM Ha3blBAeTCS reTepo-
reHHbIM [2, 5]. Tak kak pagnomMoaynb paboTaeT OT aBTo-
HOMHOIO NCTOYHMKA MUTAHUS U He CBSI3aH C MPOBOAAMM
3/1eKTPOCeTHU, B Ka4ecTBe PU3NYECKOrO YPOBHS NpuMe-
HSAEeTCs TONbKO pagmoKkaHan Ha yactoTe 868 MTIu,.

[pyrve ypoBHW ceTeBOW MOAENMN COOTBETCTBYIOT aHa-
JIOTUYHbIM YPOBHSIM B FeTeporeHHbIXx Mogemax, KoTo-
pble NCMONb3YIOTCA B OCTaIbHbIX YCTPOMCTBAX CUCTEMDbI
ACKY3: cyeTymkax anekTposHepruu n YCIA.

OCOB6EeHHOCTLIO pagMoMOAayY/is SBASETCS OTCYTCTBUE
B HEM OTAEe/IbHOTro MoAy/ia Mogema (puc.2). [laHHoe pelle-
HMe 0becnevymnno CHUXeHWEe IHepronoTpedbaeHna 1 KOHeY-
HOW CTOMMOCTK yCcTpomncTea. ObneryeHHas Bepcus ceTe-
BOr0 CTeKa peasin3oBaHa HAa OCHOBHOM MWUKPOKOHTPO/I-
nepe pagmomopayns. Nockonbky paanoMoay/ib BbIXOAUT
Ha CBSA3b TOJIbKO HA HEBOJbLIOW MPOMEXYTOK BpEMEHN
B TeYEeHMe CYyTOK, OH He MOXET CIYXXUTb PEeTPAHCISTOPOM
N ABNAETCH KOHeYHbIM ycTporicTeom (PAN device) [6].

[N5 CHUXEeHNS KonndecTsa 06MeHOB naketamu (Hau-
6onbWKM 3HepronoTpebneHnem moaynbL ob6nagaer,
Haxo[AaCb B pexume paguonepeaavn) Bbirpyska Xyp-
Hana cobbITUM MPOM3BOAUTCS B 3aMakOBAaHHOM BUAE,
M OTBETOM Ha OAMWH 3anpocC COBLITUIN MOXET ObITb Mac-
CMB 3anmcen xxypHana. [laHHbIn NoaxoA No3BONSET B NSATb
pa3 CoOKpaTUTb YAC0 paAMOMNOChINIOK B TE4EHNE OAHOTO
ceaHca CBs3u.

PABOTA B COCTABE ACKY>

rocne NnepBoOro BKAOYEHUS PAAMOMOAY b aBTOMaTNYe-
CKW MepexoaunT B pexknm oXXunaaHmsa ceaHca cssasu. YCI/
NPOM3BOANT HACTPOMKY PAANOMOAYNS: MHULNANTN3ALMIO
CNUCKa COBLITUN, HACTPOMKY YACOB peanbHOr0 BpeMeHM
M BpeMeHW ciefytoLwero onpoca. lNo okoH4YaHuUKM ceaHca
CBSA3W paAMOMOAY b MEPeXoAnUT B PEXUM MOHUKEHHOTO
3HepronoTpebaeHns 1 BbIXOANUT U3 Hero (NpobysaaeTcs)
TONbKO ANS CHATUS PEeryisipHbIX NMOoKasaHUM KaHanoB
cyeta. Onpoc pagnomogaynen B cucteme ACKYD peann-
30BaH Npyv NOMOLLM CUCTEMbI C/TOTOB BPEMEHU C MHTep-
BaJIOM 15 MUH, B Te4eHMe KOTOPbIX MPONU3BOANTCS OMPOC
TONbKO OAHOMO YyCTPOMCTBA. PagnonHTepdenc ycTtpom-
CTBA BK/IHOYAETCS TOMbLKO HA MepMoj CBOEro c/ioTa Bpe-
MeHU. M0 AOCTUXEHUN BPEMEHM BbIXOAA HA CBA3b MOAY /b
npobyxXaaeTca 1 BKIOYAET paANONHTEPPENC B PEXUM
OXMAAHUS CeaHca CBa3u. B TeyeHne crieytollero cioTa
BpeMeHun YCI /[ oTCbinaeT BCEM yCTPOMCTBAM LLMPOKOBE-
waTtenbHbIn 3anpoc (broadcast), cogepxalwmn Tekyliee
3HAaYeHMe YacoB peasbHOro BpPEMEHU, M OTKPLIBAET CeaHC
CBSA3W C pagMomMojyiem. 3aTeM 3anpallmBaeTcs COCToN-
HVe paanomMOLyNsa U COAEpPXUMOe ero XypHana cobbl-
T, NocnegHum genctemem YCI/ BbiCTaBASeT pagmo-
MOZY/0 BPeMS BbIXO4a Ha CBA3b B COOTBETCTBUW C pac-
nmcaHmem onpocoB ycTponcTe ACKY3 (NpnbamsntensHo
yepes 0HM-ABOE CYTOK) 1 3aKPbIBAET CEAHC CBA3MN.

Cncrema ACKY3, ocHalleHHas KBApTUPHbLIMW pagnoOMOAY-
NSMK, KOTOpble obecneynBatoT c6Op m nepeaady AaHHbLIX
OT CYETYMKOB BOAbI, Obl1Ia OpraHM3oBaHa Ha TeppUTOpUMn
AO "MKK Munangp". B koHue mapTta 2017 roga niaHupyeTcs
pa3sepHyTb cnctemy ACKYS B 04HOM U3 XKUJbIX LOMOB B TOM-
cKe. Ha noHb 2017-ro HameyeHbl paboTbl Mo cepTUdUKaLLmMm
KBapTUPHOrO paAnNOMOAYS KaK CPeACcTBa N3MepeHus.
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