SKCIJTYATALWNA

KOMNMNEKC MOHUTOPUHIA, AUATHOCTUKU
N SALLNTbI KOHOAEHCATOPHbIX
BbiICOKOBOJIbTHbIX BBOOOB

B3W wmenn B.WU. NleHuHa paspaboTtaHbl, M3rotos-

NeHbl 1 NpPoWNY CTeHOOoBbLIE MCMbITaHUA 06pasubl
annapaTrHo-NpPorpaMMHOro KOMnnekca, npeaHasHadyeHHo-
ro ANs MOHUTOPWHIa, AMAarHOCTUKM COCTOSIHUA K 3aLAThI
KOHOEHCATOPHbLIX BbICOKOBONbLTHBLIX BBOAOB C GYMadKHO-
mMacnaHon 1 RIP naonauneit Ha Hanpsaxenua 220 -750 kB.

M3BECTHO, 4TO MOBPEXOEHUS BbICOKOBONLTHBLIX BBO-
noB coctasnsoT 25 -30 % B pacnpeneneHmum TexHonorn-
YEeCKWX HapylleHui TpaHchopmMaTopoB. MNpu 3ToM Hawm-
Bonee TAXenslie NOCNEACTBUA BOSHMKAIOT MNPU CHUKEHN
3NIEKTPUHECKON NPOYHOCTU N3ONALMKM BBOOOB, TaK Kak
3Ha4YMTEeNbHas 4acTb Takux NOBPEXOEHUA COMpPOBOXaa-
eTCH B3pblBaMM, NOXapamu M BHEMNAHOBLIMU OTKIOYE-
HUAMW TpaHCHOPMATOPOB.

JAnutencHoe Bpems BeAeTCs AMCKYCCKUSA, B KaKOM 06b-
eMe 1 KaKumMu METOAaMU KOHTPONMPOBATL COCTOAHME BBO-
[0B B NpoLecce skcnnyartauuy [1-5]. B nepeyto ouepenb
peyb MAET O KOHTPONE COCTOAHWA SNIEKTPUYECKON N30~
UMK BBOAOB. Ha npoTsxeHnr nocnegHux 25 net HeogHo-
KPaTHO 3BYy4asno, 4TO CYLECTBYIOLLUME METOAbLI KOHTPONS 1
HAKOMEHHbIN ONbIT 3KCNyaTaumi NO3BONAIOT NpakTuyde-
CKN MCKJIIOHYUTL NOBPEXAAEMOCTb BBOAOB. OOHAKO CuTya-
LMs A0 HACTOALLErO BPEMEHW HE N3MEHWNACh.

Ha pasHbix aTanax COBEPLIEHCTBOBAHWS BBOAOB C
KOHOEHCATOPHOW Kn30n9uMeil 1Mx NoBpexaeHus Obinn
CBA3aHbI C PA3NUYHBLIMU OOMUHUPYIOLWWMK hakTopamMu:
TEenJoBbIMK NPOBOSMM OCTOBOB, 3arpPA3HEHWEM, YBIAX-
HEHWEM U CTapeHWeM WU30JALUMN B HEFEPMETUYHbBIX KOH-
CTPYKUMAX, NEPEKPLITUAMU MO HUXHEN NOKPLILLKE B rep-
METUYHBIX BBOOAX C macnom T-750 u3-3a obpasosaHus
NPOBOAALLEr0 XEeNTOro Haneta Ha NoBEPXHOCTAX OCTOBa
M HWXKHEW NOoKpbiwKK. Bo BBoaax ¢ macnom MK n3BecTHbI
cnyyan B3pPbIBOB W3-3a PE3KOro MoBbIWEHWA OaBAEHWH
B pesynbTaTe WHTEHCWBHOro razoobpasosaHus. 3Haduu-
TeNnbHad YacTe BBOOOB C DyMaxXHO-MacnsaHoi nsonaunen
(nopsiaka 60 %) paboTaeTt He Bonee 15 ner.

Ins coepemenHbix BBoAos ¢ RIP nsonsaumei cyuwectsy-
€T OMacHOCTb BO3HWKHOBEHWS NOBPEXAESHWIA N30NALMN B
npoLecce akcnayaTaumm U3-3a 0CTaTOYHbIX MEXaHNHYECKMX
HanpsxeHWin B TBEPAOM OCTOBE. Hannyme mexaHu4eckmx
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HaNpPs>XKeHuid, 0COOEHHO B PErMOHAX C HUSKUMKU TEMMNEpa-
TypamMu, MOXET NPWUBECTU K MOSBAEHWIO MUKPOTPELLWH,
BO3HWKHOBEHUIO YACTWMYHbLIX Pa3psiioB B KOHOEHCATop-
HOW M30MAUM1 1 NPOOOFM Mexay OTAeNbHbIMKU 0OKNaa-
Kamu, KOTOpble 3aTeM NpPUBEAYT K CKBO3HOMY npoBoio
M30N9LMN.

MHOroNeTHWIA ONbIT 3KCNNyaTauun BBOAOB NOKasbiBa-
eT, 4TO CYLLIECTBEHHOE BIUSIHWE HA PasBMTME NPOLLECCOB
CTapeHns nx N30NSLMOHHOW CUCTEMBI OKA3bIBAET LUMPO-
KW cnekTp (GakToOpoB, TakUX Kak KayecTBO 3aBOACKOrO
M3roTOBNEHWA, TOKOBAs HAarpya3ka, HanpaXkeHHOCTb Sek-
TPUHECKOro nons BOAM3KU HUXHEW 4YacTu, Temnepartypa
BEPXHWX CNOEB Macna B TpaHcdhopMartope, mexaHude-
CKME Harpy3ku v KnMmaTuyeckme ycnoBus.

PasHoobpa3sue Bnnsiowmx GakTopos 1 1x crydaiHble
M3MEHEHWs B Nepuo aKkcnayatauny AenatT 3aaady npo-
rHO3MPOBaHUSA CPOKA CNYXBbl KaX40ro KOHKPETHOro BBO-
[a NpakTU4YecKn HepaspeLlnMOoiA.

YxyaleHne a1eKTPUHeCKNX XapakTepucTk BBOAOB G
KOHOeHcaTopHOoW BymaxHo-macnsaHoi 1 RIP nsonauunein s
DONBLUVMHCTBE CNYYaeB NMPOUCXOOUT HE MIHOBEHHO 1 MO-
XeT BbITb CBOEBPEMEHHO ANArHOCTUPOBAHO MNPW HANUYUn
CMCTEMBI HEMPEPLIBHOMO KOHTPONSA.

[epBble CUCTEMbI MOHWTOPWHIA COCTOAHUS U30AALMA
8BoaoB (KMB) noasunuce 6onee 35 net Tomy Hasan [1].
MpuHUMN 1x oeincTema Obil OCHOBAH Ha CPaBHEHWUW TO-
KOB KOMIMMEKCHOM NPOBOOMMOCTM BO BBOAAX PasHbix (aa.
HepaBHOBECHO-KOMMNEHCALMOHHLIA METOA, MCMOMbL3YETCA
1 B MOSIBUBLUMXCH NO3OHEE MUKPOMPOLECCOPHbLIX CUCTe-
Max MOHUTOPWHIa NapamMeTpPoB M30NALMKU BBOAOB Noa pa-
Bo4mm HanpsaxeHuem IDD («Doble Engineering Co.», CLLA)
1n R1500 (dupma «Bubpo-LeHTtp», Poccus). B ykazaHHbIX
YCTPOWCTBAX Ha TpWM BXOOA CXEMbI, CPABHUBAIOLLEH TOKN
NPOBOAMMOCTM BBOLOB APYr C APYroM, NOCTYnawT Tpwu
curHana oT JaTyvkoB, YCTaHOBNEHHLIX B U3MEPUTENbHBLIX
BblIBOAAx BBOAOB Tpex das. Tpu caBuHyThle Ha 120° nage-
HWS HANPSKEHWs, NonyYaemMble Ha MPeLM3MOHHLIX pesu-
CcTOpax, CYyMMUpYOTCH Ha obLem pesmcTope. Mpu nepso-
Ha4yanbHOM HACTPOWMKE 3TO HanpsKeHWe npuBoaMTCH K
HYNKO W B JaNbHEVLLEM M3MEPSEeTCa BEKTOP HanpsXeHus
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HeBanaHca. MNoasneHne HebanaHca ¢ AOCTATOMHO BbLICO-
KOW BEPOATHOCTLIO CBUAETENLCTBYET O HANWMYUM U3MEHE-
HWIA B N30NGLIMOHHOW CUCTEME OIHOrO U3 BBO/I0B.

HenocTtaTkom Bcex YCTPOICTB, B KOTOPLIX UCMONL3Y-
eTCs HEPaBHOBECHO-KOMNEHCALMOHHbLIA METoA, ABNSETCH
3aBWCKMMOCTb PE3Y/1bTaTOB M3MEPEHWIA OT CTaBUBHOCTU U
CUMMETPUYHOCTI NuTaloweid cetn. KonebaHma amnnurtya
1 a3 BEKTOPOB HANPSKEHNA, BO3HUKAIOLLME B CETSX NpW
N3MEHEHWSX HAarpy3ku U B aBapUiiHbIX PEXMUMaX, HECMO-
TPS HAa NPUMEHEHWE PasNUYHbLIX anrOpUTMOB YCPeaHeHWs
pPe3ynbTaToB N3MEPEHNIA, CUMMETPUPRYIOLLNX YCTPOIACTE U
OPYrx TEXHUYECKUX PELUEHWIA, HELOMYCTUMO 4acTo Npu-
BOOAT K HEAOCTOBEPHBLIM NoKa3aHuaM NprubopPOB KOHTPONS
COCTOSIHWUA BBOAOB U NOXHLIM cpabaTbiBaHWUAM 3aLLMT.

Mpobnema co3paHust aBTOMATU3MPOBAHHbLIX CUCTEM U3~
MEPEHMA EMKOCTW M TAHreHca yria AM3nekTPUHECKUxX no-
TePb OCHOBHOW M30N9UM1 BBOAOB NoA pabo4mm Hanpske-
HWEeM CBA3aHa C TPYOAHOCTLIO BbIAENEHUS CUMHANIOB HU3KOMO
YPOBHS B YCOBWAX BO3OENCTBUS MOLUHbLIX 3/1EKTPOMArHT-
HbIX MOJIEN U KOPOHBI. PelleHne 3a0adum OCNOXKHAETCH He0-
MYCTUMOCTbBH YCTAHOBKM KakMX-NMB0 nomMexonoaaBnsioLLmx
GUNLTPOB B UEMNAX M3MEPUTENbHbIX TPAKTOB, MOCKOMbKY 3TO
NPUBOONT K MCKXEHWUAM WM3MEPHEMbLIX CWUIHaN0B MU BO3-
HWKHOBEHWIO NOrpeLuHocTei. Bo3amMoxHO, No 3TON npuymnHe
ycunus pazpaboTinKoB AnuTensHOe Bpems Obinv Hanpas-
NEHbl HAa COBEPLUEHCTBOBaHME OMWCAHHOMo Bhille MeToaa
CPABHUTENBHbIX U3MEPEHWUIA,

MprHUMN OeCTBUS KOMMNSIEKCA OCHOBAH Ha NpoBeae-
HWU NPAMbIX U3MEPEHWIA TOKOB MCCIEAYEMbIX CUIHANOB B
Kax 40 dhase n UCnosb3oBaHWMM ONOPHbLIX has3HbIX Hanps-
XXEHWIA OT LUTAaTHbIX TPaHChOpPMaTOpPOoB HanpsixeHns (TH),
YCTAHOBNEHHLIX HA NOACTAHLUMM.

[MOoCKONBbKY BXOOHbIE CUrHAMBI TOKA M HAMPSIXEHWs AB-
N{OTCA NEPUOANYECKUMI, ONA X 0BpaboTkn NpUMeHeH
MeTO W3MepEeHUa OPTOroHaNbHbIX COCTABASAIOLIMX, MO-
3BOJIAIOLLMA NPU CYLLECTBEHHbLIX MCKAXEHWAX U aCUMMe-
TPUW HANPSXXEeHWn Ha BBOA4ax pasHblix a3 BLINOJHWUTL Bbl-
[eneHne NnepBbIX rApMOHUK BEKTOPOB TOKA W HAMPSXeH1s
C OOHOBPEMEHHbLIM PasfioXeHMeM Ux Ha CUHYCHble (U
I,) v kocunycHble (U, ., I ) cocTaBngoume.

Mccnenyemolil BXOOHOM CUrHan, nocTynatLnii B 13-
MepuTensHoe ycTpoincTeo wkada «LLKWB» ¢ MiNHa BBo-
na i-tTon ¢asbl M NpeAcTaBNaoWNIA TOK YTEYKM M30NAUMN
BBOA C HANIOXEHHbBIMW HA HEMO UCKAXEHUAMU U MOMexa-
MK, MOXET BblTb NPeACcTaBNeH BblpaxKeHnem
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rae K; — koadoduumeHT nepenaqn B kaHane namMepeHns
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Kl ysin(wt+8,) — nepsas rapmoHnka — nonesHblit

. curHan,

kZZEU,(rmsir\(kc)t+cpki) — perynsapHble COCTaBnALWMNE
nomexu;

(1) — cny4aitHaa cocTaenawoLas curHana nomMexu.

B kadectBe cuctembl otcyeTa B «LLUKWB» npuHaTa

NPAMOYrofibHasa CMCTEMa KOOpPAMHAT C B3aMMHO OPTO-

rOHaNbHbIMKW BEKTOPAaMK (KOCKHYCOUO0W M CUHYCOWOON)
eAMHUYHON amnauTydpbl, 3a0aHHbIMK B LM(MPOBOM BUIE.

PasnoxeHue OCylecTBNAeTCAa C MCNoNb30BaHUEM
COOTHOLLUEHWIA

Ugin = Ug, (D) -sin(ot) , U, = ug (1) cos(at),

isin - iax(-[) +sin(ot) , icos = in(t) +cos(mt) .

YMHOXEHWE UCCnesyemMoro cruriana Ha U poBbIe Ko-
CUHYCHbIA 1 CUHYCHBLIA CUTHaNbLI CUCTEMbI OTCHETa Npou3-
BOAWTCHA C MOMOLLBIO YMHOXAIOWMX UMdPO-aHanoroBbIx
npeobpaszosatenei (LLAM). BeixogHble curHans! LLAM co-
Aepxat nocToaxHbie cocrasnaiowme U, U T T,
npeacTaengaowme cobo NpoekUMn BEKTOpa uccneaye-
MOr0 CUrHasa Ha OCW CUCTEMbl OTCHETA M MPOMNOPLUMO-
Ha/bHbIE aMNANTYAAM NEPBbIX FAPMOHMK OPTOrOHaNbHbIX
COCTaBNFLWNX MCCNeayemMoro curHana.

Conepxauimecs B BbIXOOHbIX curHanax LIAM rapMoHukmn
GUNLTPYIOTCYH, 8 aMIIUTYAHbIE 3HA4YEHWS aKTVBHOW W peak-
TMBHOW COCTaBNSIOWMX WCCEQyeMOro curHana uameps-
HOTCS C NOMOLLBID aHanoro-undpposoro npeobpazosartens
(ALLM). MamepeHmna npomssoaatcs AL mvHTerpupyrowero
TVNa B MHTEPBANE BPEMEHW, PABHOM WX KPATHOM nepuoay
CEeTH, 4YTO rapaHTYpPYET NOMHOE NoAABNEHNE BCEX NOMEX, CO-
JepXaLLMX rapMOHVIKW, KPaTHbIE HYacToTe CEeTH.

C nomolublo anekTpoHHoro Gnoka ¢asoBor aBTonoa-
CTPOIKK YyacToTkl (PAMY) cucTema oTcyeTa CUHbasnpoBa-
Ha C HANPSXKEHUAMMW OT LUTATHbIX MaMepuTensHbix TH Takmm
06pas3om, HTO ONopHasa KOCKMHYCOMAA COBMELLEHa No dhase
C NEPBO rAPMOHKKOM COOTBETCTBYIOLLIErO HaNpPSXeHsa oT
TH. Ipwn 3TOM CUHYCHAsA COCTABNAILLARA HAMPSXEHWS UcHe-
3aeT. AKTWMBHOI COCTaBNSAOLEN TOKa NPOBOAMMOCTM BBOAA
COOTBETCTBYET KOCUHYCHasi MPOeKLIMs 3TOro BEKTOpa, a pe-
AKTMBHOW COCTABNAIOLLEN — CUHYCHAas.

BbinosHeHne CUHYCHO-KOCHUHYCHOIO Pa3fioXeHus
annaparHbiMU cpefCcTBAMU B AaHANOroBOM BUAE C UC-
noJsib30BaHUEM CUCTEMbI OTCYHETA B BUAE BYX OPTO-
rOHasnbHbIX €AWHWYHBIX TFapMOHWYECKUX CHUIrHaaAoB
(KkoCcUHycouabl U CUHYCOUABLI C eAUHUYHOM aMIINTY-
A0#i) NMO3BOSINIIO UCKITIOYNUTL OLLUNBKKN, CBA3aHHbIE C
MorpelHoOCTIMUA M LUIYMOM KBaHTOBaHUS MPU oLng-
POBKe BXOAHbLIX CUrHA0B.

Bbl4MCAMB 4ACTOTY CETM N0 M3MEPEHHOMY NEPUOAY Nep-
BOW rapMOHUKW HANPSDKEHUS U MCNOJIb3Ys M3BECTHBIE Bbl-
paxkeHud (2), (3), MOXHO ONpenenTe OCHOBHLIE NapamMeTpbl
130N BBOAA — EMKOCTb OCHOBHOW M30M8LMN C1 ntga:

CI B Isin/znfucos ! (4)
Isin E (5)

Mpw BBOOE KOMMNMIEKCA B 3KCMyaTaunio Npon3BoanT-
CA M3MepeHne HavanbHbix 3HadeHui C, 1 tgs, (unm 3a-
[0alTCa HOPMUPOBAHHLIE BENMWYUHBL). B gansHenwem no
N3MEPEHHbIM TEKYLLMM 3Ha4eHnsmM C, 1 tgs BblumcnaioT-
cA oTHOCcUTeNbHOoe npupatieHne emkoctn C (AC,/C,) »
n3mMmeHeHve tgo (Atgd), a Takxke aMmnanTyabl TOKa YTEYKH,
NPOBOAVMMOCTb WK CONPOTUBIIEHME N30NALNN.

MN3BECTHO, Y4TO OCHOBHas CNOXHOCTL NpW NPOBEAEHMN
NoaoOHbIX M3MePEHWIA Ha paboTaloLLLEM 31IEKTPO3HEPreTUYe-
CckoM 000pYA0BaHWM 3aKMi0HaeTCs B AOCTOBEPHOM onpeae-
NEHNM MaTbIX BENVYMH NPY HANWYU1 konebaHuia amnauTyab

tgs=1

COS/




1 hasbl UI3MEepPAEMbIX CUrHANOB Y BO3ABNCTBUI MOLLHBIX NO-
mex. MNo3ToOMy KOMMNEKC NPOU3BOAMT CTATUCTMHECKYIO 00-
paboTKy Pe3ynLTATOB MHOMOKpaTHLIX HAaBMOASHWIA.

Ana npoBeaeHUa AMArHOCTUK KOMMNEKC U3mepseT
TaKxe curHansl OT gaTiuka gasneHns macna Bo BBOLE U
TeMnepaTtypbl OKpyXxatoLLen cpessb.

MN3mepuTenbHbliA KOMMNEKC WMMEET WEPapXn4YecKyto
CTPYKTYPY (pvcC. 1), HAXHWIA ypOBEHb KOTOPOK 00pasyoT
YCTPOWCTBA npucoeanHeHus K obvekTy (YMNO), a takxe
nar4ynkn gasnenvs (OJ) n temnepaTtypbl OKpyXalowen
cpenpl. B kavecTee AaTtyvKoB paboyero HanpsKeHns uc-
NONbL3YHTCA WTATHbIE TPAHCHOPMATOPL! HANPSIXKEHNS.

HuxHWA ypoBeHs
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Puc. 1. CtpykTypHasa cxema «LLIKUB»

CpegHuM  ypOBHEM KOMMNekca €aBnseTcs  wkad
«LLIKWMB» (puc. 2), B KOTOPbLIN NOCTYNAlOT CMrHasbI OT AaT-
4WMKOB. B wkady npou3BoanTCa HOpManusauus CUrHanos,
1x U3MEpEHne, NepBryHan obpaboTka 1 NnpeobpazosaHue
[aHHbIX, peanuayioTcs GyHKUMKU CUrHANM3aUMN U 3aLLUTI.
B wkady Takxke BbINONHATCH HAKONNEHWEe, BPEMEHHOE
XpaHeHWe 1 nepeaaya AaHHbIX Ha BEPXHWIA YPOBEHE.

Puc. 2. lLikad koHTpOonsa nsonsuuu eeoaos «LUKUB»

Peanuzauns BEpPXHEro ypoBHS KOMIIEKCa NpeayCcMo-
TNPHA B TORX BANMAHTAX ... ...
° LMHTErpauus B NoAcTaHUuMoHHy ACY TIM;

SKCIJTYATAUNA

® BCTpaMBaHWe B BEPXHWIA ypOBEHb pa3paboTaHHOM B
BOW cucTemsbl ynpaBneHus, MOHUTOPUHIa 1 guarHOCTUKK
TpaHchopmaTopHoro obopyaosanns CYMTO;

e paboTa B BUAE aBTOHOMHOW CUCTEMbI, MUCNONBL3YIO-
Wwel oTAeNbHbIA KOMMNbIOTEP BEPXHEro yposHA. B aanb-
HENLWEeM 3TOT KOMMNBLIOTER MOXET UrpaTh POSb LLIO3A NPw
vHTerpuposaHum komnnekca B ACY Tl noactaHumm.

Ha BepxHem ypoBHe KOMMNAekca peannaytoTcs yHKUnn
oTobpaxeHns nHpopmaumm, 06paboTku N apxXMBUPOBaHUA
[aHHbIX, paboTa ¢ BazaMu JaHHbIX, JOKYMEHTUPOBaHWE U
AMarHocThka BBOAOB (N0 TpebOoBaHWIO), DYHKUMK KOHDU-
rypyUpOBaHUs 1 NEPeHacTPOMKKN CUCTEMBI. MNpuMepsl OKOH
C oToBpaxeHWem TekyLein nHpopmMaLm O COCTOAHUN U30-
NAUMK BBOOOB TpaHchopmMaTopa B Cy4ae MHTErpupoBaHns
komnnekca B cuctemy CYMTO npueeneHbl Ha puc. 3 n 4.

Puc. 3. 9kpaH «KoHTponbL naonsauvv BBOOOB
(Texyuiee cocTosiHue)»
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Puc.4. 9kpaH «KOHTpOonbL n3onsuum BBOAOB (Tekyliee
cocTosinme)» — nogpobHas nHdpopmaums

MpeaycMOTPEH BapuaHT ABYXYPOBHENO UCNOMHEHWS CU-
CTeMbl. rlpe,unonaraeTcn, 4yTO BEDXHMFI YPOBEHbL KOMMMNEK-
ca peannsyeTcs cunamm notpebutens B CoOCTaBe CUCTEMDI
MOHWTOpPUHra TpaHchopMaTopHOro obopynosaHus nmbo
HenocpeacTBeHHo B ACY TIM. B atom cny4ae B NOCTaBOM-
HYIO [OKYMEHTAUMIO BKIKOHAKOTCA NOApPOOHLIA nepeyeHs

ST T TETSPeAASACMEIL CAr AaNUB M UIMATEFTE NP0 MSRONATOMEH U

BEPXHUM YPDOBHEM.
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0ObmeH pgaHHbIMKn Mexay Wwkapom «LLIKINB» 1 BepxHUm
YPOBHEM OCYLLUECTBNAETCH C MNOMOLbIO CTaH4apPTHOro
npotokona MODBUS. Bo3MOXHOCTsSIMKM 3TOr0 NpoTOKONa
orpaHuynBaeTCcs NpeaensLHoe KonM4ecTBo (247 WwT.) 06b-
€[IMHEHHbIX B CETb, KOTOPOE MOXET 0BCNYXNTb BEPXHWIA
YPOBEHb CUCTEMBbI.

Wkad «lLKNB» narotagnneaeTca B ABYX KOHGUIypa-
LMAX — Ha LWecTb BBOJOB (OCHOBHAA KOHGUrypauws) u Ha
TpW BROAA.

MwHMManbHLIA COCTaB KOMMNEKca onpeaensercs
KoHUrypaumen sakasoieaemMoro wkada «LLIKWB»:

e likadp LLUKNB 1 wr.
® YCTPOWCTBO NPUCOEOMHEHNSA K 0OBEKTY

YMO c gartynkom TemnepaTypbl BBoAA 3 u1nm 6 wr.
® NaT4YMKKN JaBNeHUs BO BBOOAX 3unm 6 wr.
® NaTyMK TeMNepaTypbl BO3ayxa 1 wrT.

MpenycmoTpeHa BO3MOXHOCTbL MCMNOML30BaHWA Aar-
4YKoB 1 WwkadoB «LLKNB» Kak 3neMeHTOB CUCTEMbI CUT-
HaNM3aumKn 1 3anTbl BLICOKOBONLTHLIX BBOAOB (TO CThb,
KOMMNEKC B HENONHOM 0DbLemMe, He3 BepxHero ypoeHs). B
namaTtu «LLIKMB» coxpaHstoTca, MoryT ObITb MPOCMOTRE-
HbIl N CHUTaHbI U3 NaMATK HA BHELLIHEE YCTPOWCTBO AaH-
HbIE BCEX MBMEPEHWIA 38 NOCNEJHNE CEMb CYTOK.

Komnnekco «LIKWUB», B oTnuyme ot yctpoiicte R1500
n ADD, cnocoOHbl OCYWECTBNATE HE TOMBKO MOHWUTO-
PUHI COCTOSIHUS BBOAOB, HO W OTBe4YaloT TpeboBaHMaM,
npegbaBnaeMsiM K annapartype, BbiNnonAHaWen GyHKUmMM
3alwmTel obopynoeaHus. [Mocne npoBenoeHUs OMbITHO-
MPOMBILLNEHHOW aKcnnyaTaumm komnnekcsl «LLUKUB» no-
3BONIST 3aMEHUTb yCTapeBLLMe CUCTeMbI 3awmnTsl KMB500.

TexHuyeckue XapakTepuCTUKM KoMmnnekca

1. Konnyectso BBOAOB, 0OCNYyXNBaEMbIX

ogHum wkadom LWKWB — 6 nnn 3.

2. MakcvmansHoe KonM4ecTBO NoAKN0YaeMbIX

K cucTeme wkados — 247.

3. UamepsiemMmble napamMmeTpbl:

3.1. tgd OCHOBHOWM n30nAUMNK;

3.2. eMKOGTb C; OCHOBHOW M30NALNN;

3.3. paBneHne BO BBOAE;

3.4. Temnepatypa okpyxaloLweh cpeabl;

3.5. dpasHoe HanpsixeHue;

3.6. yacToTa ceTu.

4. Boluncnsemble napameTpbl:

4.1. nonHas NPOBOAMMOCTE OCHOBHOM M3onaumu Y;

4.2. aKTMBHOE CONPOTUBIIEHNE OCHOBHOM U30NSLNN;

4.3. TOK yTeYKN N30N9u11 BBOAA.

5. KputepwuanksHele napamMmeTpbl 4na cpabaTtbiBaHUs 3alLUTbl:

5.1. nameHeHune Atgd ocHOBHON U30ONAUMN;

5.2. oTHocuTensHoe wameHeHve AC,/C, emkocTu
M30N9LMK;

5.3. BbIXOA AaBNeHWA 3a npeaessl A0NYCTUMOM 30HbI

(c yueTtom TOKp. BO3AyxXa).
6. TexHonornvyeckre GyHKUMW, peann3yemMbole BepPXHUM

YPOBHEM KOMMnekca:

6.1. oTOBpaxeHWe B peanbHOM BPEMEHW OaHHbIX OT
0aTinkoB 1 hoOpMYpPOBaHWe NpeaynpeamTenbHbIx
CWUrHaJIOB, CUTHAJIOB Ha OTKIIKOYEHWE 1 AMArHOCTU-
Yeckux CoODLEHWI;

6.2. BBOO, MHpOpMauUMK B OUANOTOBOM pPEXUMeEe, B
TOM YMCIe OUCTaHUMOHHOE yNpaB/ieHue;

6.3. BbIBOA MHMOPMALMK Ha NMeYaTs U AUCrIeni B Buae
Tabnuu, rpaduKos, gMarpamMm;

6.4. aBTOMaTM4ECKan NPOBEPKA AATYWMKOB, TEXHWUYE-
CKWX CPEACTB W KaHaNoB CBA3K;

6.5. rpadmyeckoe oTobpaxeHue M3MepeHHbIX, pac-
CYMTaHHBIX MW BBEAEHHbIX BPYYHYHO AAaHHbLIX;

6.6. KOHTPOAbL BbIXO4A CWMrHana 3a YCTAHOBNEHHLIE
npenenb! U BO3BpaTa CUrHana B HopMy 19 Kax-
[0ro PerncTpupyemMoro napamMeTpa;

6.7. paboTa c Ha30M gaAHHbIX;

6.8. AMcTaHuMoHHOE NepenporpaMmmupoBaHme, KOH-
GUrypypoBaHme 1 napameTpmsaums BbIMNCIW-
TeNbHbLIX CPEACTB.

MpeumyliecTsa KOMNNeKca

e Komnnekc npom3BoaMT NpsMble U3MEPEeHWUs, Bbi-
YUCNEHUA N B AanbHEWWem onepupyeT Benu4yuHamu,
onpeageneHHbIMU HOPMaTUBHOW JOKYMEeHTauUuen.

e laT4MKM HYDKHEro ypoBHSA 1 wkadbl «LLIKWB» moryT
MCMONb30BATLCS B KA4yecTBe YCTPOWCTB CUrHanmsaumm
M 3alMThl, NOCKONbKY CUCTEMA pa3paboTaHa C y4eTom
TpeboBaHWii, NpPeabaBAfEMbIX K CpeacTBaMm 3aluuThbl;
CUrHanuaauua 1 3awmra cpabaTtbiBaoT NPy NPEeBbILLEHNN
npenenbHo A0MNYCTUMbIX BENWHYUH, 334aBaeMbiX HOpMa-
TWUBHBLIMW JOKYMEHTaMM.

* MeToq M3MEPEHNA HEYYBCTBUTENEH K UCKaXEeHMAM
HaNPS>XeHUs U HECUMMETPUYHOCTI CEeTH.

* YCcTponcTBa NnpycoeauHenns Kk oosekty YO v Bxo-
obl wrkadgoe «LLIKNB» obecneyvyeHsl cpeacteaMmn 3almThl
OT NepeHanpskeHnn n GunbLTpaMu NoAaBNeHns NomMex,
NO3BOMAKT NPOWM3BOAMTL PEMOHTHbIE PaboThl B LWkadax
6e3 oTkNKveHnsa TpaHchOpMAaTopOoB.

e KoMnnekc paccyuTaH Ha 3KcnayaTauuio BO BCEX
KIMMaTnyeckmx 3oHax Poccun.
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