CEBA
MHXWHNPUNHT

ANEeKTPOTEeXHUYecKan
nabopartopua

NHHOBALIMOHHBbIE COBCTBEHHOE FAPAHTUA
TEXHOJTIOI U NMPON3BOACTBO KAYECTBA

YHuKanbHaA aBToMaTM3UPOBaHHAaA aIEKTPOTEXHNYeckana nabopatopums
ONA UCTbITAHUA U NOMCKa MeCT MOBPEeXAeHUIA NoA3eMHbIX KabenbHbIX

NMMHU KNaccoB HanpaXeHunn 6-35 kB ¢ nwbbiM TUNOM M30MAUNN.




000 «CEBA UHXXUHUPHUWHI » npencTtaBnAeT yHMKabHYIO aBTOMaTU3MPOBaH-
HYIO 3NeKTpoTEXHMYecKyo nabopatoputo (OTJ1) AJIbDA, npegHasHadeHHyO OnA
MCNbITAHNA U MOMCKa MECT MOBPEXAEHUN NOA3EMHbIX KabenbHbIX NMHUA KaccoB
HanpAXXeHun 6-35 kKB ¢ NobbIM TUNOM N30NALUN.

JlabopaTtopuAa paspabotaHa coBmecTHoO ¢ OO0 «Merrep», nmerowmm 34-neTHUN
OnbIT NPOM3BOACTBa Nnabopatopuit B Poccumn, 4To fano BO3MOXHOCTb 06bEOMHUTD
NPOBEPEHHbIE MMPOBbIE TEXHOOMMM C LeNbiIM PAJOM COOCTBEHHbIX HOY-Xay paspabo-
TOK HaWWnxX CneLmanmcToB.

OcHoBa 3TJ1 AJIbOA — nHHoBaumMoHHaA yHMBepcanbHaa nnatdgopma nonaqa cospa-
HMUA aBTOMaTU3NPOBaHHbIX KabesibHbIX U NOACTaHUMOHHbIX nabopaTtopuin. JTa nnat-
dopma No3BONAET NMPON3BOAMTbL aBTOMAaTMYECKOE MOAK/IIOYEHNE K LEHTPasbHOM
cucteme ynpasneHma nadopatopuen (LICY) AoNonHUTENBHBLIX NPMBOPOB C UHTEP-
hencom yaaneHHoro ynpasfeHusa, pacumpaowmnx yHKUNOHAIbHbIE BO3MOXHOCTM
OTJ1 B cooTBETCTBUM C TPpEOOBAHNAMU 3aKa34mKa.

YAOOBCTBO.

QDODOEKTUBHOCTD.




® V/3mepeHue paccToAaHMA 00 MecTa nospexae-
HWUA N30MALMN CUNOBLIX Kabenen npegsapu-
HASHAHEHWUE 3TN TeNbHbIMW METOAAMMU:
» pednekToMeTpnyecKum
» konebatenbHOro paspAana (cBA3b MO TOKY)
¥ BbICOKOBO/LTHbIE MNCMbITAHMA: » KonebartenbHOro paspana (cBAsb Mo Harps-
» nepemMeHHbIM HanpaxeHnem o 100 kB ¢ ns- KEHUIO)

MEpPEHMEM TOka NpOBOANMMOCTH » MMMNYMbCHO-AYroBbIM (METoA, cTabunmnsaumm
» MOCTOAHHbLIM Harnps>eHnem go 70 kB (onumo- anekTpuueckol ayrv VOM)
HanbHO A0 140 KB) C KOHTpONeM Toka yTeukn MHOTOMMAY bCHBIM  AyroBbiM  (MUOM) ans
(anA KJ1 6-10 KB ¢ nponnTanHon GyMaxHO nomncKa NoBPEXAEHWIA Ha BaXXHbIX Kabesnax
usonAunen) > UMMYSbCHBIM 3aTyxawwwmm ayrosbiv (M30M)
» cBepxHM3Komn vyactotoun 0,1 Ny go 62 kB (ona C YBEMYEHHON amMnNANTYAON WMAYLCOB OO
KJ16-35 KB ¢ nto6biM TUMOM 130NALMM) 60KkB oA AMHHLIX Kabeneli (6onee 5km)
> VICTILITAHMA 11 MOVICK MECT MOBPEXAGHN 38- m |lamepeHue paccTOAHMA 10 MECTA NOBPEXIE-

LUMTHOM 0605104KM Kabeneii ¢ nsonAumeit s HWUA U30NALMMN CUNOBbIX Kaberneli Tonorpadu-
CLUMTOrO MOAMATUMEHA ECKIMU METOLAMM:

B VIsmepeHue napameTpoB KabenbHbIX VHUIA: » MHOYKTVBHBIM

N3MepeHne ConpoTUBIEHUA NOBPEXOEHNA
onpepernieHne anekTpuyeckon paboyven em-
KOCTU Kaberneu

B [MpoxxuraHue nospexaeHHon n3onAaunmn kabe-
nen ¢ nocnenyowmm OOXUIOM NepemMeHHbIM
HanpAXXeHnem

NoA3eMHbIX KabesibHbIX JIMHUA C OOHOBPEMEH-
HbIM U3MEepPeHVEeM ToKa, yKasaHuA Harnpasse-
HWA nNoBopoTa KabenA, B TOM YUCe N NpU He-
BO3MOXHOCTU HaxoXaeHnA Hafa kabenem

® Bblbop kabend B nyyke

M HaHeceHue Ha KapTy Tpacc KabesnbHbIX JIMHUN

» M3MepeHue COnpPoTUBIEHNA U30ALNN } aKyCTUYECKUM

» KoadppuumeHTa abcopbumm ) NOTEeHUMANbHbIM

» KO3(PULMEHTa nonApmnsaunm B OnpepeneHve Tpacchbl W rNyouHbl 3aneraHnsa
>

>




LLEHTPAJIbHOE YINPABJIEHUE

BCEMW ®YHKLUUWAMMU

®yHkumoHanbHo JTJ1 npeacTtaBnAeT cobon
eOVHbIV NPOorpamMMHO-anmnapaTHbIA KOMMIEKC, Mno-
3BONIAKOWMA MaKCUManbHO 3aPPEKTUBHO ynpaBs-
NATb N3MEPUTENBbHbLIM, UCMbITATENbHBIM 1 NOWUC-
KOBbIM 060pyaoOBaHMEM, BXoAALLEE B ee COCTaB.

LinppoBaa cuctema ynpasnenua (LCY) ne-
penmwxkHon JTJ1 obecneumBaeT UEHTPanM30-
BaHHbIA KOHTPOJSIb W YynpasfieHue npoueccamm
NCMbITaHMIA, MOUCKOM MECT MOBPEXOEHWI, pas-
INYHBIMU U3MEPEHUAMU, & TaKXKE BbINOSIHEHNEM
ONarHOCTUYECKNX U CEPBUCHBIX (PyHKUMIA. [Tepe-
KNtOYeHne BbiBpaHHbIX OrepaTopoM PeXXMMoB pa-
60Tbl U KOMMyTauuA COOTBETCTBYIOWMX BbIGOPY
da3 npomcxoomuT aBTOMATUYECKU, C MOMOLLbLIO
crneumanbHbIX BbICOKOBOJMIbTHBIX MNepektoyaTe-
nen 6e3 UCcnosib30BaHNA PYYHbIX MepektoyaTe-
nen.

LICY BbinonHAeT KoHTponb nutatowero IATJ1
HaNpAXeHNA CeTU C MHOVKauMen, a Takxe npe-
OO0TBpaLlaeT BO3OENCTBNE CETEBLIX CKAYKOB Ha-
NPAXEHWA, KOTOpble MOryT NPMBECTU K BbIXody
n3 ctpoAa obopypoBaHma ITJ1. MNpegycmoTpeHa
BO3MOXHOCTb 6€30MacHOro M KOPPEKTHOro 3a-
BEpLUEeHNA paboTbl B ciiyyae nponagaHnAa HanpA-
YXEHNA NMNTaHUA C COXPaHEHNEM pPe3yNbTaToB UC-
NblITaHUN.

LICY npon3BoanT HenpepbIBHbIM ONPOC COCTO-
AHNA KaXXOon cuctembl 6e3onacHocTu (3aszem-
NeHvne, 3aKpbiTUe ABEpPeNn, HaxxaTne aBapumHoOro
BbIK/IlO4aTENA, KOHTPOJIb CONMPOTMBIEHNA U TOKA
MeXay 3almTHOM 3emnen un paboden 3emneun
nabopatopun, KOHTPOSb HanpAXeHNA MeXay
MeTasIM4eckuMmmn vactAamu nabopatopum u 3a-
3eM/ieHneM (3emMnen) Ha CTaHUuMK, KOPPEKTHOro
NoaKntoyeHnA Kabenenm B 3aBUCUMOCTU OT Bbl-
O6paHHOro pexxuma paboTbl), U, B cnyyae cpaba-
TbiIBaHWA XOTA Obl OQHON N3 HUX, NOSTHOCTbLIO OT-
KntoyaeT obopynosaHmne ITJ1 n nHpopmmpyet 06
3TOM onepaTtopa.

CBAasb LICY ¢ ncnonHuTenbHbIMX 351eMEHTamMmn
OTJ1 ocywecTBNAETCA C MOMOLLbIO OBYXYPOBHE-
BOW 3/IEKTPOMarHUTHO-OMNTUYECKON rafibBaHu-
YEeCKOMN pPas3BA3KU, YTO CYLECTBEHHO ynydwaeTt
NOMEXOYCTOMYMBOCTb CUCTEMbI B YCNOBUAX 3HA-
YNTENbHbIX WUMMYbCHbLIX LIMPOKOMNOMOCHbIX MO-
MeX, BOSHMKAIOLWMX Npu paboTe BbICOKOBOJSIbTHO-
ro obopynosaHuna ST/1.

naBHbIVi 5KpaH

YnpaeneHune OTJ1 ocywecTBnAeTcA ¢ MomMo-
L0 MPOMBILLSIEHHOrO KOMMbIOTEPA, OCHALLEHHO-
r0 CEHCOPHbLIM LUBETHbIM rpadpuyeckum aucrieem
pasmepom 21 OOMM CO CTEMNEHbIO MNblfie- U Bnaro-
3awmTbl No ctaHaapTy IP65.

LICY o6ecnednBaeT BO3MOXHOCTb anbTep-
HaTUBHOrO ynpasfieHnA (C MOMOLLLI «MbIWN>» U
KnasuaTtypbl).

LICY obecneumBaeT npoBeaeHne BCEX BUAOOB
NU3MEPEHNIA N UCTIbITAHUIA NPU NOOKIOYEHUN Ye-
pe3 BHELLHWE pa3dbemMbl NEPEHOCHOro KOMMbIoTe-
pa (HoyTbyka) c npeaycTaHOBIEHHbIM MPOrpamm-
HbIM obecnedeHnem gna ynpasneHna OTJ1.

LICY ob6ecneuvBaeT [OBYXCTOPOHHIOK CBA3b
obopynoBaHWA, MWHTErpupoBaHHONO B COCTaB
OTJ1, " NPOMbILLNEHHOrO KOMMbOTEPA C MOMOLLBIO
crneumnann3npoBaHHOro nporpaMmMmHoOro obecrie-
yeHnua (MO), cospgaHHOro No NpUHUUNY paboTbl K
9ProHOMUKK cMapToHoB. HaBuraumA ocyLuecT-
BIAETCA C MOMOLUBIO MY/IbTUCEHCOPHOrO 3KpaHa
N PYHKLMN pacno3HaBaHWA XeCTOB.

MO paspaboTaHo 3aBOAOM-U3rOTOBUTENEM
nepeaswxHon 3TJ1, BHeceHo B PeecTp nporpamm
ona OBM POCTIATEHT, nmeeT BO3MOXXHOCTb 06-
HOBJIEHNA U TEXHNYECKOW NOAOEPXKMU B TeHeHne
BCEro cpoka cny>obi.

MO nmeeT BO3MOXXHOCTb MOAEPHU3AUUN B CO-
oTBEeTCTBMM C TpeboBaHMAMKM 3akasuvka (npu
cornacosaHuu ¢ VicnonHutenem).

Monb3oBaTternbckne HacTPOVKM U MHEHOPMAaLUS




YrnpaBneHve CUCTEMOM OCYLECTBNAETCA C
MOMOLLBIO MEHIO Yepe3 LeHTpasbHblii MOAYNb
ynpaBneHnA, KOTOpbI TakXe oTBevyaeT 3a aB-
TOMaTU4yecKne perncTpaumio U coxpaHeHue pe-
3yNbTaTOB UCMbITAHUA U N3MEPEHNM.

Bce pyHKUMM cucTemsbl, pe3ynbTaTbl U3mepe-
HWIM, NHCTPYKLMM MO KCNyaTaumm n coobLieHma
06 owmnbkax oTobparkatoTCA Ha OQHOM AuUcnsee.
NHTyUTMBHOE ynpaBneHne B MEHIO OCyLLecTBNA-
€TCA C MOMOLLbLIO NPUNOXEHUN. Kaxkgomy npunio-
XKEHWNIO Ha 3KpaHe OucnieA COOTBETCTBYET KOH-
KpeTHaA nuKTorpamma («MKoHka»). Npun Haxkatum
Ha MKOHKY MPUIIOXXEHMA Ha 3KpaHe cuctema a.-
TOMaTUYeCKU KOHUrypupyeTca aaAa >Xenaemoro
N3MepPEHMA.

MO LCY aBTOMatnyeckn coxpaHAeT OaHHble,
NOSlyYeHHbIE B pe3ynbTaTe U3MEPEHNIA.

MO LUCY BbinonHAET ¢hopMUpOBaHME NpOTO-
KONOB n3MepeHuit no popme 3akasumka, Kak B
PYYHOM, TaK 1 aBTOMaTUYECKOM peXxmmax.

MO LICY wumeeT BCTPOEHHYIO OBHOBNAEMYHO
61bnnMoTeKy HOPMATMBHO-TEXHUYECKOW OOKY-
MeHTauuu;

MO LUCY coxpaHAeT ncTtopuo OENCTBUIA one-
paTopa C Luenbio fanbHenLWwero aHanmsa, a Takxe
COCTaBJIEHNA NMPOTOKOJIOB.

MO UCY obecneymBaeT WHTENNEKTyallbHble
MeToanYecKne noackaskm onepaTtopy B npouec-
ce akcnnyatauum ITJ1.

MO LCY obecneunBaeT HenpepbiBHYO Auna-
FTHOCTUKY M CaMOKOHTPOJIb COCTOAHUA BCEX CU-
ctem OTJ1 ¢ Bblgaven coobLWEHNIN B PEXUME pe-
aNbHOro BPEMEHMN.

B 3TJ1 obecneveHa BO3MOXXHOCTb penakTupo-
BaHMA AaHHbIX 1A NOAr0TOBKU N MOoAnukaumm
NPOTOKONOB N3MepeHnin No hopme 3akasumka.

MO LUCY nossonAeT BECTU HECKONbKUX y4eT-
HbIX 3anucen/akkayHToB OJ1 BO3MOXXHOCTU pas-
OenbHoro ncnonb3osaHua OTJ1 pasHbiMm 6pura-
Aamun cneumnanncTos.

besonacHocTk

MO LICY npousBoanT cbop OaHHbIX 060 BCEX
NCNOMHAEMbIX Npoueccax 3a BECb CPOK Cy>XObl
OTJT ¢ BO3MOXHOCTbIO MPOCMOTPa MUCTOpPUU B
6ase OaHHbIX U NpPoBedeHUA OasibHenwero aHa-
nmaa.

MO BbINOAHAET (PYHKUUIO MOHUTOPUHIA TEM-
nepaTtypbl M BNAXXHOCTU BbICOKOBOJIbTHOMO OT-
ceka C oTobpakeHMeM 3HayeHur, a Takxe uBe-
TOBOW MHOMKauuen C uUenblo npenoTspalleHus
aBapurHbIX CUTyaunin 1 nosbiweHnA 6esonacHo-
cTn paboTbl onepartopa. MIamepeHne gaHHbIX na-
pameTpoB NPOM3BOOMTCA aTTeCTOBaHHbIMN OaT-
YynKkamu TemnepaTypbl U BIAXKHOCTMW.

MO LCY onosewaeT onepatopa ITJ1 B cnyvae
NPeBbIWEHNA [OMYCTUMbIX 3KCMyaTauMOHHbIX
napameTpoB TEMMNepaTypHOro n BA@)XHOCTHOrO
PEXMMOB.

MO LUCY obecnevnBaeT BOSMOXXHOCTb paboThl
B CreumasnibHOM peXxmme noackasku, npeaHasHa-
YEeHHOM ANnA 06yYyeHUA N TPEHUPOBKW NepcoHana
3aKasumka, MMerwero HeaoCTaTOYHO 3HaHWUN
M onbiTa A4nA paboTbl B WTATHbLIX pPeXumMax npu
npoeeaeHnn B/B ncnbitannuim n OMIrT.

MO LUCY ¢ nomowpbto cneumanbHOro npuioxe-
HWA B 9KCNEPTHOM pexknme paboTbl obecrneynsa-
€T BO3MOXHOCTb Nnepexoja Ha pyyHoe ynpasre-
Hne obopyaoBaHueM, BXogAwmmM B coctas ITJ1.

PaciumpeHHble HacTpoiku




METOAbI AJ1A

BbICOKOBOJIbTHBIE

NCMNbITAHUA

Mopaysib BbICOKOBOJSIbTHbIX WUCMbITAHUA npen-
Ha- 3Ha4YeH ONA NPoBeLAEHWA UCMbITAHUA NOBbI-
LWEeHHbIM HanpaXxeHnem 50 kB (onunoHansHO 100
KB) NpOMBbILWNEHHOW YacTOTbl, UCNbITAHNA NOBbI-
LUEHHbIM BbINPAMIEHHbIM HanpaXeHnem 70 KB,
NPOXUraHMA NOBPEXAEHHOW U30MALUUN CUITOBbIX
kabenen Ha BbICOKOM HanpA>XXeHUU BennNYuHOMN
0o 60 kB u ucnbiTtaHnA nsonAumn kabenen Ha-
npaxeHnem CHY 0,1 Ny KOCWMHYyC-npAMOYronb-
Hon cbopmbl oo 20 kB cornacHo IEEE400.2 (on-
umoHanbHo 40kB, 62 kB). Mogynb obecneumBaeT
nyaBHOE perynmpoBaHue UCnbiTaTesbHbIX HanpA-
>XEeHUM BO BCeM pabovem amnanasoHe.

B pexume DC obecneyeHa BO3MOXHOCTb
NpPoBeAeHnA UCMbITaHUM No Tpem pasam OfHO-
BpemeHHo. ObecneunBaeTcA aBToMaTM4yeckKas
yctaHoBka JIATPa B HyneBoe nosoXXeHne n cur-
Hanmaauma npy npoboe unm neperpyske, a Takxe
BO3MOXHOCTb YCTaHOBKN BPEMEHU UCMbITAHUA C
aBTOMaTUYECKMM 3aBEpLUEHVEM.

MapameTpbl UCNbITAHNN OTPaXkaroTCA B aHaso-
roBOM 1 LMpOBOM BUAE, a TakXe B BUAe rpacu-
Ka 3aBMCUMOCTM TOKa YTEYKM U HaNpPAXEHUA OT
BPEMEHWN.

Pesynbtatbl M3mMepeHuii aBToMaTUYeCKU Co-
XPaHAKTCA M NPU HEOOXOAMMOCTM 3aHOCATCA B
NPOTOKOJ UCMbITaHUMA.

Mo OKOH4YaHMKM paboT BbIBOAbI UCTMbITATENBHO-
ro obopynoBaHuA, a TakxXe UCMbITyeMbl Kabenb
aBTOMaTUYECKN pa3paXKaeTcA 1 3a3emnAeTca.

MPOXWUIr

Bnok npoxwura npegHasHayeH onqa npeobpaso-
BaHWA HeCcTabusbHbIX, CpefHe- N BbICOKOOMHbIX
AedekToB B CU0oBbIX KabenAx A0 COCTOAHMUA Mo-
CTOAHHbBIX HU3KOOMHbIX 3aMbIKaHUI C LeNbio CO3-
OaHWA yCrnoBU ON1A onpenenieHnsa pacCTOAHUA
00 pedekTa UMMYSbCHbIM METOAOM W TOYHOro
onpeneneHnA Mecta HeucrpaBHOCTU 3BYKOYa-
CTOTHbIMUW YCTaHoBKamu. [1nA uankauum Hanps-
YXEHNA NpoXura n U3MepeHnA BXOOHOro ToKa B
yCTaHOBKE MMEKTCA UNpoBble U3mepuTenu, ¢
n3obpaxkeHnem pesynbLTaToB Ha UMEPOBOM OMUC-
nnee. HanpAxeHue npoxura BbibupaeTcA C Mno-
MOLLbIO LLAroBOro nepekntoyartena (4 cTyneHu
NpoXura NOCTOAHHLIM HarnpsAXXeHneMm, 2 CTyrneHu
AoXura nepemMeHHbIM Hanps>XeHnem) ¢ ogHoBpe-
MEHHON WHAMKaumen BbIOPaHHOrO MNOJIOXEHUA
BK/IIOYEHNEM COOTBETCTBYIOLWEN KOHTPOSIbHOM
NaMnoYKu.




MECT NMOBPEXAOEHUA

MpuHUMN paboTbl YCTAHOBKWU UCK/OYaeT fa-
BMHOOGpa3Hoe obpa3oBaHVe MeTas/INYecKoro
MOCTa B KaHane npobon, genarowero HeBo3MOX-
HbIM [anbHerwee NpUMEHEeHMEe aKyCTUYeCKOro
meToga nomucka. OnepaTtop MMeeT BO3MOXXHOCTb
OCTaHOBUTb NPOLLECC NPOXUraHmMA Ha NitoboM Bbl-
6paHHOM 3Tane. YcTaHoBKa MMEET CurHanusa-
LUMIO O NPUBAMXKEHUU K TeMnepaTypHOMY Nopory
HarpeBa TpaHcdopmaTopa 1, B criyyae npeBblLue-
HWA nopora, OTK4YaeTCcA.

BCTpoeHHbIN pexxnum nsmepeHnA napameTpoB
ncnbiTyemoro kabena obecrneynsaeT crieayrowmnm
doyHKUMOHan:

B n3MepeHne ConpoTUBIIEHMA NOBPEXOEHNA
B un3mepeHne eMKocTu
B u3smepeHne KoadumuneHTa OuanekTpuye-

CKoW abcopbumm (BNaXKHOCTb)

B u3MepeHne wuHOekca rnonApusauumn (ctape-

Hue)

YnpaBneHve mogynemMm OCyWeCcTBAAETCA OT
LICY.

VHTYyUTUBHOE ynpaBneHne B MEHIO NO3BONAET
onepaTtopy C MOMOLWbBK MUKTOrpamMMbl BblbpaTb
Heob6XoOMMbIN TUN U3MepeHnin u hasy/dasbl.

Ha akpaHe gucnnea otobparkaeTcA MHEMOCXe-
Ma C yKasaHueM M3MepAeMOoro napameTpa u Ta-
6nmua ¢ aBToMaTUYeCKUM 3arnosIHEHNEM pesyrib-
TaToOB N3MEPEHUM.

Mpn atom LICY obecneumBaeT aBTOMaTuye-
CKOe MNOAK/YEHNE N3MEPUTENBHOIO BXo4a CO-
OTBETCTBYIOWEro obopynoBaHNA K KabesibHOW
NMHUN B pasfinydHbIX KOMbuHaumAx (L1-o6onouy-
ka, L2-o6onouyka, L3—o6onouka, L1-L2, L1-L3,
L2-L3).

LICY noppoep>xuBaeT pexxmm «aBTO», MNPU KO-
TOPOM aBTOMaTUYeCKU NpPou3BOOATCA BCE Bapu-
aHTbl U3MEpPEeHNN C 3anosiHeHnem Tabnuubl pe-
3yNbTaToOM U3MEPEHU.

Pes3ynbTatbl M3MepeHUn aBTOMaTUYECKU CO-
XPaHAKTCA U NpU HEOBXOAUMOCTU 3aHOCATCA B
NPOTOKOS UCMbITAHUNA.

Takxe LICY obecneumBaeT Bce pexXnmMbl U3-
MEPEHN C NOMOLLbIO TECT-TepMUHaNa, pacnoso-
YXEHHOro Ha CToJs1e onepaTopa, NPy NOAKIYEHUN
BHELLUHEro MU3MepuTeNbHOro npubopa Hanpaxe-
Hmnem po 2,5 kB.

NMPEABAPUTEJIbHBIE

METOAbI OMIN

B 3TJ1 AJIbOA nogaepxusaloTca cnegytowme
mMeToObl NpeaBapuUTenibHOro mnovucka mecTta no-
BPEXOEHWA:

B penekToMeTpnHeCcKnin MeTos
B meTog konebaTenbHOro paspAga (CBA3b MO

TOKY)

M meTon konebaTenbHOro paspAga (CBA3b MO

HaNpPAXEeHWHO)
® nmnynbcHo-gyroson (meton ctabunusauuu

anekTpuyeckon ayrn) NWOAM
B MHoroumnysnbCHbI gyroson MUOM
B MnynbCHbIN 3aTyxatowmn gyroson U3OM

VHTYynTMBHOE ynpasneHve B MEHIO NO3BONAET
onepaTopy C NOMOLUbID MUKTOrpammbl BblGpaTb
HeobxoguMbIn MeTon 1 dpasy/dasbl.

YnpaeneHve pegreKToMeTpUyeckKnum moay-
neM nNpousBOAUTCA C dKpaHa npu nomowmn LICY
W MO3BOMAET ycTaHaBNuBaTb BCe NapameTpbl
n3MepeHnin (omanasoH, KOIMPULMEHT YKOpOoYe-
HWA, aMNAUTyaa u oMTenbHOCTb 30HAMPYIOLLEro
UMnNynbca, ycuneHne, ConpoTUBAEHMUE).

Pesynbtatbl namepeHun aBTOMaTUYeCKU CO-
xpaHatoTcA B namATy LUICY n npm HeobxoaumocTu
3aHOCATCA B MPOTOKO UCTbITAHUNA.




METOAbI AJ1A

OcobeHHOCTM:

B BbicokaA TOYHOCTb W3MepeHuin. EcTb BO3-
MOXHOCTb BOCMOJSIb30BaThCA MacwTabuposa-
Huem pednekTorpaMmmMbl BbIGPAHHOIO yyacTka
NNHUN

B [lpocToTa nNpencrtaBneHnA pes3ynbTaToB U3-
mepeHunA. (Mo pedonekTorpamme kabenbHOU
NMHUW  MO3BONAET OnNpenenuTb OJIMHY BCEWN
KabenbHOW NUHUM N ee HeoOHOPOLAHOCTMW.
[nA ycTpaHeHnA BNWUAHUA HEOOHOPOOHOCTEN
OOCTaTOYHO BOCMO/Ib30BATbLCA CPaBHEHNEM
OBYX pedonekTorpamm)

B TexHonorna WOM cnanp nossonAet otobpa-
»xaTtb 15 pedpnekTorpamm nospexxaeHnA npu
nogaye BCero OAHOro yaapHoro umnysnsca
B coctaB pednektomeTpuyeckoro mopnynAa

BXOAAT MNPUCOEAUHUTESNIbHbIE YCTpoOWCTBa A4

obecrneyeHna paboTbl B peXxmmax cBA3b MO TOKY

W CBA3b MO HaMNpPAXEHMIO, OCYyLeCTBAALWMmE

onpeneneHne pacCcToAHUA 0O MeCTa BbICOKOOM-

HbIX NOBPEXAEHMA N30NALNN CUNOBbIX Kabenen.
B coctaB pedektomeTpuyeckoro mopnynA

BXOAUT YCTPOMCTBO CTabunusaummn anekTpuye-

CKOW Jyrn ona peannsaumm MMnynbCHO-OYroBbIX

MEeTO0B.

AKYCTUKA

[nA co3paHuA B CUMOBbIX KabenbHbIX NUHUAX
MOLLHbIX 3/IEKTPUYECKNX pa3pAaoB C Lenbio op-
MUPOBaHWA YCNOBUIN ANA NPUMEHEHNA aKyCcTuYe-
CKOro v UMnysbCHO-AYroBoro MeToA4oB Nnoucka B
nabopaTtopuun ncnonb3yeTcA MoayJsib reHeparopa
yOapHbIX BOSIH C MaKCUMasibHOW 3HEeprnen um-
nynsca 0o 4000 [k 1 makcMManbHbIM BbIXO4HLIM
NOCTOAHHbLIM HanpaXeHnem 32 KB., a B pexume
N30M no 60kB.

Mogaynb nmeeT CO6CTBEHHbIN UCTOYHUK BbICO-
KOro Hanps>XeHWA TBepOoTenbHOro Tuna (Hesa-
BUCUMOCTb OT PaboToOCNOCOBHOCTU UCTOYHUKOB
HanpAXeHnA apyrmx moaynen 9TJ1).

Mopynb nmeet 3 CTyrneHW BbIXOLHOrO HanpsA-
XXEHUA N BO3MOXXHOCTb MSIaBHOW PerynvnpoBKU
nepuoga crnegoBaHMA UMMNYbCOB B AManasoHe
ot 3 oo 15 cek.

Mpn pabote moayna Ha akpaHe LICY oTobpa-
XKAKOTCA BESIMYUHBbI HaNpPAXEHWA Ha BbIxode re-
HepaTopa U OENCTBUTENbHOrO HanpsA>XXeHWA He-
NnocpencTBEHHO Ha KabenbHOM JINHUW.

VHTYynTMBHOE ynpasrieHne B MEHIO No3BONAET
onepaTopy € NOMOLLbIO MMKTOrpaMMbl («MKOHKU»)
Bbl6paTb HEOOBXOAUMbIN pexxum paboTbl (AKYCTH-
ka, CeAsb no Toky, WOM, MNOM, U3[OM) n Tpe-
oyemyto pasy.

MapameTpbl paboTbl OTpaXkaltdTCA B aHasnoro-
BOM 1 LMJPOBOM BUAe.

MepekntoyvaTensb CTyneHen BbIXOQHOro HanpA-
>XEeHUA UMEeTb aBTOMaTUYeCKoe ynpasrieHue.




MECT NOBPEXOEHWUA

YCTPOUCTBO
CTABUJTIU3ALINKN _
SNIEKTPUYECKOW OYrun

CunoBble KOHTaKTbl Mepeksn4vartenAa cryne-
HeWn paccuynTaHbl AnAa paboTbl B pexXmme 60bLmnX
UMMYSIbCHBLIX TOKOB (TbICAYM amnep, akycTuye-
CKMIN MeTof, noucka), 6e3 nckpoobpasoBaHuA.

MmeeTcA BCTPOEHHbIN aBTOMaTUYECKUIA 3aMbl-
KaTenb ONA NAaBHOro paspAaga u cucrtema obe-
cneyeHnAa OBOWHOW 3alMTbl KOHOEHCaTOpOB OT
nepesapAana.

B komnnekT nabopatopun BXOOUT aKyCcTuye-
ckuin npmemHuk Digiphone Plus 2, koTopbin nme-
eT:
B OpHOBPEMEHHbBIN MNpUEeM aKyCTUYeCcKoro u
3N1EeKTPOMAarHMTHOro curHana
LiBeTHon amncnnen: 320 x 240 nukcenen
Ycunerue - 6onee 120 ob
MpoponmknTensHOCTb paboT-6onee 10 yacos
Knacc sawmnTbl-IP 54
lMopaBneHne NOCTOPOHHMUX LLIYMOB
ABTOMATMYECKOE OTKJIIOYEHNE HAYLLIHUKOB
npuv NPpUBNIMXXEHUN K py4Ke CeHcopa
M3mepeHne pauctaHuMm B MUNIUCEKYHOAX
WM meTpax
B TpaccupoBKka C ykasaTenamu BfeBo-BrnpaBso
B «Komnac» onAa ykasaHuA HanpasfeHnA K no-

BPEXAEHMIO
B V3mepeHne BpeMeHW 3anasfblBaHWA aKyCTw

4YeCKOro curHana no OTHOLLEHWUIO K 3N1eKTpPo-

HUTHOMY cuUrHany B umdgposom Buae 6e3 ne-

peKtoYeHnA amanasona.

B cocTtaB ycTpoucTtBa ctabunusauuun anek-
TPUYECKON OYyrv BXOOUT UHAYKTUBHbLIA peakTop,
noaaep>XuBaroWnM 4acToTbl nepenHero poH-
Ta vMnynbca Ha BbiIxoge cTabunusaTtopa, 3aBu-
cAwMe oT EMKOCTU Kabena (anuHbl Kabena), He
npesbiwatowme 250 Ny (pekomeHgaumn ctaHnap-
Ta IEEE Std. 400.2-2004).

3HayeHnA 3TUX YacTOT COOTBETCTBYIOT YacTo-
Tam nepexoHbIX MPOLEeCCOB B UCMbITATENbHbIX
ycTtaHoBkax CHY ¢ KkocnHyc-npAMOYrofibHou coop-
MOW HanpAXeHuA. ITOT napameTp noaTeepXxaa-
eT 6e30MacHOCTb NPUMEHEHNA OAHHOro Metoda
Npw CyLECTBEHHO YBESIMYEHHbIX aMmnuTyaax um-
nynbca.

YCTpPONCTBO CcTabunmsauum SneKTpUYecKon
nyrn obecneymBaert:

B yBeNIMYEHHOEe BPEMA FOPEHUA U YIyYLIEHHYO
CTabunbHOCTb NOAAEP>KAHNA INEKTPUYECKON
ayrm

B CyWeCTBEHHO YBeNMYEHHYIO (OO0 ABYX pas,
B 3aBUCMMOCTU OT EMKOCTW/ONvHbI KabenA)
0anbHOCTb OBHapPY>XEeHNA NOBPEXAEHUI

B BO3MOXHOCTb MOSIyYEHUA UMMYNbCOB, 3HAYU-
TeNbHO yBenuyeHHon (go 60 kKB) amnnntynbl,
perynmpyemMon B LUIMPOKUX Npeaesnax no Bbi6o-
py onepaTtopa

B KOCUHYCHYIO hopmy nepegHero opoHTa UM-
nynbca Ha Bbixoge ctabunmsaTtopa, No3BonA-
IOLLYHO 3HAYUTENIBHO COKPaTUTbL BO3MOXHOCTb
NOBPEXAEHMNA UCTLITYEMOro Kabena npu nwu-
Ny/IbCHbIX BO3AENCTBUAX
Bnarogapa yBenM4YeHMIO BPEMEHU TOpeHUA

Oyrm 1N BO3MOXHOCTU PEryMpoBKU 3adep KKy

MMMyNbCOB ONTUMM3UPYETCA paboTa pednekTo-

MeTpa B crnang-pexuvmMe. 910 TakXXe Nno3BosnAeT

YyBENNYNTb BEPOATHOCTb MNPaBUILHOrO OBHapy-

YKEHNA 3ansibiBaloLLMX NOBPEXAEHNNA.




METOAbI AJ1A

Onuncanuve pexxuma MUOM: Ha MecTo noBpeXx-
OEHUA oKasblBaeTcA BO3OeNCcTBMe NocpeacTBoM
MHOVBMAOyanbHO 3a4aHHOro KonmnmyecTsa BbICOKO-
BOJIbTHBIX YOapHbIX uMnynscoB oT 2 oo 19 (ko-
NNYECTBO UMMYJILCOB MOXET ObITb YBESIMYEHO MO
TpeboBaHMIO 3aKas4mka), nocne 4Yero aBTomaTum-
YeCcKU NPUMEHAETCA UMMYbCHO-0YrOBON METOA.
MeTon Heobxogum anAa apHeKTUBHOIO BblABE-
HWA NIOKaNM3yeMblX NOBPEXOEHU NPU Hannyum
Bnaru B MecTe gedekTa, a bbiICTpoe aBTomaTnye-
CKoe nepeknydeHne B pexxum NOM crnocobeTsy-
€T 3HaYUTEeNIbHOMY MOBbLIWEHNIO BEPOATHOCTU
06pas3oBaHMA N YBESIMYEHUIO BPEMEHU FOPEHUA
9NEeKTPUYECKON Oyru.

OnucaHuve pexuma U3[OM: Ha MecTo noBpex-
OEHNA oKasblBaeTcA BO3OeNCTBME NOCPeacTBOM
WHAMBUAYANbHO 324aHHOMO KOIMYEeCTBa BbICOKO-
BOJIbTHBIX YA2PHbIX MMMYNbCOB YBENIMYEHHOWN am-
nanTtyabl (8o 60 kB) oT 2 oo 19 (KonNnyecTso NM-
NysIbCOB MOXET ObITb YBENNYEHO MO TPeboBaHWUIO
3aKasyuka), OJUTesIbHOCTb (PPOHTA KOTOPOro
COCTaBnAET He MeHee 4 MC, nocne Yyero aBToMa-
TUYECKN MPUMEHAETCA MMMYIbCHO-AYroBOn Me-
Toa. Meton Heobxoanm anA aPEKTUBHOIO Bbl-

ABJIEHNA CNOXXHO JIOKannM3yemblX MoBpeXaeHUin
OJIMHHBIX Kabenen, a Tak>Xe npu Hanuyum snaru
B MecTe gedekTta, a bbICTpoe aBTOMaTnyeckoe
nepeksnodeHne B pexum WIOM cnocobeTteyeTt
3HAYUTENBbHOMY MOBbIWEHUIO BEPOATHOCTN 0bpa-
30BaHUA U YBEIMYEHUIO BPEMEHU FOPEHNA 3eK-
TPUYECKOWN OYrn.

PEXUM «MHOYKTUBHbIN»

MeTopn npegHasHayeH AnA noucka MecT no-
BpeXXAeHWA, onpeaeneHns Tpacchl 1 rnyouHbl 3a-
neraHuna Kabena UHAYKUMOHHBbIM M aKyCTUYECKNM
mMeTodoM. [nA onpeneneHns MecToMnosoXeHUA

TpacCcbl U MECT MNOBPEXAEHUA WHAYKUMOHHbIM
MeToOOM B COCTaB MOAYNA BXOAUT WHTErpupo-
BaHHbIN reHepaTop 3BYKOBOW YacTOThl.

[eHepaTop 3BYKOBOM 4acCTOTbl MOLUHOCTbIO
500 BT nossonAeT BblbpaTb TPU YacTOThbl B gma-
nasoHe ot 8,19 kl'u oo 200 Kl u.

VHTYynTMBHOE ynpasrieHne B MEHIO No3BONAET
orneparopy C MOMOLLbI MUKTOrpamMmbl BbliOpaTb
HeobXxoaMMbIN pexxnuMm 1 gasy/dasbl.

YnpaBsneHve reHepaTtopoM OCyLlecTBnAeTCA
ot LICY

B koMnnekT K reHepaTopy nocTasfiAeTcA npu-
eMHuK vLoc3-5000 - cpnarmaH cpegu npnbopos
[OJ1A noucka noa3eMHbIX KOMMYHUKauUn.

OTO €ANHCTBEHHbIV MPUEMHNK, COBMELLLAIOLLMIA
B cebe dpyHkumm Signal Select™, Signal Direction,
OHNaMH MHOWKAUMIO YPOBHA 3/1IEKTPOMAarHUTHbLIX
nomex un BCTpPoeHHbIn GPS.




MECT NOBPEXOEHUA

WHpopmauma o kommyHukaumm u GPS paHHble
MOXHO COXpaHATb B MNPUEMHUKE W BbIrpy>XaTb
no3xe OnA ganbHernwero aHanmsa.

Tak>xe npnemHuk vLoc3-5000 nmeeTt [ononHm-
TeNbHbIE PEXUMBI: u
B DyHKUMA 6OKOBOro CMeLWeHnA — rpagomyeckoe

OTOGpaXKeHne, MOSIHOCTbID aBTOMATUYECKUIA
MOUCK, MPU HEBO3MOXXHOCTUN Hax0XOeHNA Haf,
OCbl0 Tpacchbl, oTobparkaeT WHGOopMaLMO O
cmelweHuun, rnybuHe (aBTomobwnn, 3paHuA, M
nepeBbA U TA)

B «[lonepeyHaa cxema» unn «MwuH/mMakc cur-
Han» - oTobpaXkaeT OOHOBPEMEHHO WHOP-
Maumio O MECTOMONOXKEHUN KOMMYHUKauum B M
pexXxnme MUHUMYM U MaKCUMyM u

«[lpocMOTp NnaHa (BUA CBepxy)» - yKasbiBaeT
OpUEHTaUMI0 KOMMYHUKaLMN B FOPU30OHTasb-
HOW MJIOCKOCTM Nopg, NtobbiM yraomM noBopoTa
NpUémMHMKa

NHOomkaumna «CBOM/Hy>KOW», KOTOpbIe nomora-
0T onepaTopy NAeHTUPUUMPOBaATL KOMMYHU-
Kauuo B CNOXHbIX MeCTax (C BbICOKOW MJIOT-
HOCTBbIO WHXXEHEPHbIX KOMMYHUKaUUnU wu/mnu
HaNM4YneM 3NeKTPOMarHUTHbIX NOMEX)
OyHKUMK NpeaynpexaeHna (Ype3MepHbIn Ha-
KJIOH, CUrHan oT BO34YyLWHOro kabena, manasa
rnybuHa kabena, CNUWKOM CU/bHbIM CUrHan,
neperpyska)

®yHKLMA caMOanarHoCTuUKu
ABTOMaTM4YeCKOEe pacrno3HaBaHMe BCroMora-
TeNbHbIX NPUHAOEXHOCTEN




BA3A JAHHbIX 3TJ1

BcTpoeHHaa 6a3a oaHHbIX NMO3BONAET BHECTU
NnosiHyto uHdopmauuio 06 ob6beKTe UCMbITaHMA,
nmMeeT PUNbLTPaLMIO NO Pa3/IMYHbIM NapaMeTpam,
yTO obecneymBaeT Nerknin Bolbop ob6bEKTa ANA
nocnenyowmnx N3MepPEHNN N BOSMOXHOCTb CpaB-
HEHWA C paHee NoslyYeHHbIMU peadynbTaTamn Ansa
BbIABNEHNA TEHAEHUMA YXyALEeHUA COCTOAHMA
N30MALMM U NNAHUPOBAHWA [anbHENWnX paboT
Nno 06CAY>XNBAHUIO N PEMOHTY.

B cnyyae Heob6xoOuMMOCTM MOXKHO Jerko
BHECTM BCE N3MEHEHWNA, CBA3aHHble C PEMOHTOM
n/vnn 3amMeHon OTOENbHbIX CeKLUMIN Kabena.

Bca Heobxoommaa mHdopMauma MOXKeT ObiTb
CrpynnupoBaHa 1 nepegaHa B Buae NpoTokona B
3NEKTPOHHOM WM NeYaTHOM BUAE.




CUCTEMA BE3OIMNACHOCTH

Cuctema anekTpo6e30nacHOCTM nepenBuXx-
Hon OTJ1 paspaboTaHa B COOTBETCTBMA C Tpebo-
BaHMAMU «[1paBnn TeXHMKK Ge30macHOCTU MNpu
aKcnayaTauum 31eKTPOYyCTaHOBOK».

OHa KOHTpONnupyeT 3agHue OBepwu, BCe aBa-
PUMHbIE BbLIKNKOYATENN, KOHTAKTHOE Hanpaxe-
HWe, conpoTmBeHne Wwenda 3asemneHnAa n obl-
CTpO€ MOBbIWEHNE HanpaXxeHuAa. Pacno3HaBan
KPUTUYECKME 3HAYEHMA NN COCTOAHNA, cMcTema
6e30nacHOCTN MFHOBEHHO OTKJIo4aeT nabopaTo-
PUIO NN NPENATCTBYET NOBTOPHOMY BKITHOYEHUIO.
Kpome Toro, npouecchl nepeksitodeHna 3auie-
Hbl TaKnM 06pa3oM, YTO HEKOPPEKTHOE ynpasne-
HUEe NCKoYaeTCA.

Ha 3agHux gBepAx nabopatopumn pacrnonoxe-
Hbl KOHLEBblEe BbIK/t04YaTENN, KOTOpble 610KMpY-
0T NoAauyy BbICOKOro HanpAXXeHMA Npu OTKPbITbIX
apepAax. OTKpbiBaHWeE NMtoboN U3 3agHUX OBepen
Bbl3blBa€T aBTOMATMYECKOE OTKJIIOYEHNE BCEX
BbICOKOBOJIbTHbIX NPUOOPOB, a TakXe pas3pAaKy
3ANeKTpoobopynoBaHMA U NPUCOEONHEHHOIO WUC-
nbITyemoro kabens.

KABEJIbHbIE BAPABAHDI

JlabopaTopuAa cHabxxeHa 6nokupoBkamu Onid
3awunThl 06Cny>XuBaKOLWEro nepcoHana oT nopa-
XXEHWA 2NeKTpuyeckuMm TOKOM. B oTceke one-
paTopa pacnonoXeH pyounbHUK BUAMMOro pas-
pblBa CETWU, a TaKXXe aBapUMHbLIN BbIK/OYaTENb
(«rpnboK>»), NP NOMOLLX KOTOPOro OTK/IoYaeTcA
BbICOKO€ HanpaA>XXeHne rnpyv BO3HUMKHOBEHUW HeL-
TaTHOM CUTyaUUW.

Kpome TOro, nabopatopma cHab>XeHa moay-
nem 6e30MacHOCTU, KOTOPbIM KOHTPONUPYET B
npouecce paboTbl CONPOTMBNEHNE NETNN «060-
noyka kabena - pabo4vana saemna» (B cny4yae, ecnu
R>6 Owm, BblCOKOE HanpAXeHWe OTKII4YaeTcA),
BEJIMYNHY COMPOTUBIIEHNA 3aLUMTHOrO 3a3emsie-
HWA, BEIMYNHY NOTeHuuana mexay waccu aBTo-
MO6MNA 1 3a3eMneHneM (B criydae, ecnm pasHoCTb
noteHumnanos U>35 B, BbICOKOE HanpAXXeHne oT-
Knovaetca). [nAa peanusaumm aTux (OyHKUMA B
coctaB nabopatopun BXoauT KabesnbHbl 6apa-
6aH ¢ kabenem BCnomoraTesibHOro 3a3eMeHna n
WTbIPEM, HEOOXOOMMBIA ONA U3MEPEHUA MOTEH-
umana «3emnm», n kabenbHblh 6apabaH ¢ kabe-
nem 3awuTHOro 3asemneHua ceyeHnem 16 mm2
ONA 3a3eMsieHnA Kopnyca naéopatopun.

B cucremy kabenbHbix 6apabaHoB BXoaAT:

B bBapabaHbl (3 WT.) C MOPO3OCTONKUM BbICOKOBOSIbTHBIM Kabenem 70 kB, 30 M aKpaHMpoBaHHOro
kabenAa 1x6 KB. MM. Bnokupyemble WTeKepHble pasbeMbl, Py4YHOW NMPUBOL
B BbapabaH c kabenem ceTu B pe3MHOBOWN U30nAaunmn, 50 M, 2x4 KB.MM, C py4HbIM BOpoTOM. CeTeBou

NnepexonHuK (2 wr.)

B YCTpOUCTBO CETEBOro NPUCOeANHEHUA nabopaTopumn AA 3awmTbl ceTeBOro kabenbHoro 6apaba-

Ha

B bBapabaH ¢ 50 m kabenA 3a3eMneHnA, CBEPXrMOKUA MeaHbIN KaHaTUK 16 KB. MM. KOHTakTHble
rMnb3bl Yepes kKaxxaple 6 M. C pyYHbIM BOPOTOM U TOPMO3HbBIM YCTPONCTBOM
B KabenbHbii 6apabaH anA UcnbiTaHWUA HanpaXXeHem NpoMbILLIEHHON YacTOThI




OCHOBHDbIE

McnbiTaTtensHoe BbINPAMIIEHHOE HanpaXXeHne 70 kB (onumoHanbHo o 140 kB)
VcnbiTaTenbHoe NepeMeHHoe HanpaXXeHne 50 kB (onumoHanbHo fo 100 kB)
YCTaHOBMBLUMIACA TOK K.3. 1,2A

MuHMManbHaA eMKOCTb Harpyskum 0,01 HD

Makc. emkocTb Harpy3ku rnpu UHom 1,9 HO

WcnblTaTensHaA MOLLHOCTb:

ONINTENbHBIA PEXNM 4,4 kBA (onumoHanbHo o 12 kBA)
NMOBTOPHO-KPATKOBPEMEHHbIV PEXUM 7,5 kBA (onumoHanbHo 0o 20 kBA)

BbixogHoe HanpaxxeHne CHY 20 kB (onuuoHanbHo 0o 62 kB)
YacToTa Hanps)XeHuaA 0,1 'y (HecHM>xaeman)
MakcumanbHaa Harpyska 0o 6 mk®

M3mepuTenbHoOe HanpsXXeHne oT 50 no 2500 B
[nanasoH namepeHunin conpoTuBeHNA o7 0,2 kOM go 100 TOm
[nanasoH namepeHnin eMkocTun ot 0,02 no 2000 MK

M3mepenune nHaekca nonAapusauun (Pl) n koadduumeHTa

a6cop6umm (DAR) aa
|Ppeoxmaeox, |
KonnyecTBO cTyneHen npoxwura 6
MakcumanbHoe BbIXOLHOE HanpAXXEHNE B PEXMME XONIOCTOro Xxoaa 15 kB
MUVHVManbHOE BbIXOAHOE HAaMPAXKEHME B PEXMME XONOCTOro XoAa 1,2 kB
MakcrmanbHbIN TOK MPOXKMra B peXXnMmMe KOPOTKOro 3aMblKaHuA 58A
MakcrmanbHoe HanpAXXeHre JoXUra B pexxkMme X010CToro xoaa 220B
MakcrmanbHbIN TOK JOXUra B peXKxMMe KOPOTKOro 3amMblKaHuA 91 A
CTtyneHb npoxwra 1 50B /91 A AC
CT1yneHb npoxwura 2 220B /30A AC
CtyneHb npoxura 3 1,2kB / 6A DC
CTtyneHb npoxwvra 4 4xB/1,5ADC
CTtyneHb npoxura 5 8kB/0,8A DC
CTyneHb npoxwvra 6 15kB/0,5A DC
[MoTpebnAemasa MOLHOCTb He 6onee 6,5 KBA

[nanasoH namepeHni MUHUManbHbIA — 250 M; MakcumanbHbii — 250000 m
3oHOMPYOLWNIA NMNYNBC 25...120 B

Mpepenbl ycTaHOBKY NN N3MepeHUs 1,2 kB

Ko3athhmumeHTa yKopoyeHna 1,000...7,000

[OnuTenbHOCTb 30HAMPYIOLLEro UMMNybca oT 100 Hc oo 300 mKe

MHCTpyMeHTanbHaA NorpewHoCTb U3MEPEHNA PacCToAHUA He 6onee 0,1 %

CucTema oTcueTa 32'1\4/' en:m%u;:H%Ersgx BepPTUKasbHbIX KYPCOPOB: HY/1IeBOro 1
Pexxumbl namepeHnua HOpMaJsIbHbIN, CPaBHEHWE, Pa3HOCTb, CBA3b

BbixogHoe conpoTuBneHne 10...1000 Om

MOM cnang, 15 pedhnekTorpamm




Mopnep>xxanne PyHKUMU «MHOroMMNynNbCHbLIN AyroBOM MeTon, a
(MMOM)» it
Moppep>xxanne pyHKUMM «/IMNyNbCHBIN 3aTyXatoLwmin AyroBoi a
metog (MU30M)» A

HanpaxxeHne nutaHma yactoTom 500y, 220+22B
MakcnmanbHaa noTpebnaeman MOLWHOCTb 3,5 kBA

8 kB

16 kB
MakcumanbHoe BbIXOAHOE NOCTOAHHOE HanpsXeHne 35 KB

B pexxume N3OM o 60kB
MakcumanbHaa aHeprua umnysbca [0 4000 Ox

Mepuop cnefoBaHnA UMMNYILCOB (B aBTOMaTUYECKOM PexXnMe)

3 cek n 6 cek

NMPUEMHUK DIGIPHONE PLUS 2

NHonkauma

TFT-uBeTHOM oucnnen, He meHee 320 x 240 nukcenen

MamMATb oNA pesynbTaToB 3MEepPEeHWit

He MeHee 99 nocrenoBaTeNbHOCTEN U3MepeHuia ¢ 99
N3MEPUTENBHBIMU TOYKaMu

Bluetooth® pgna coeguHeHuAa ¢ GPS npyemMHUKOM 1

MHTepdeinc

HayLlHUKamn, pasbem onAa gatymka tmna Ferrolux Rx
Bpewmsa paboTbl > 15 yacos
Knacc 3awmThl > |P 54

HA3EMHbIA MUKPO®OH

3awwmTa cnyxa

OrpaHuyeHmne rpomkocT o 84 ob (A)

Ycunenuve >120 nb
[OuHammnyecknin ananasoH AkycTuyeckun kaHan > 110 ob
Knacc 3awuThl >|P 65

MabapuTbl

He 6onee gnameTtp 230 mm, BbicoTa 140 MM

VIHOYKUMOHHbBIN PEXnm

KpaTHble MHAYKUMOHHbIE YacToThl OT 8,19 kl'y, go 200
K.

Pexxnm npAMoro coegnHeHuA

HocTtynHble yactoTbl oT 98 'y, oo 200 Ky, ¢ YacToTamum no
ymonyaHuio: 512y, 8,19 Ky, 338 kl'y, 65 k', 200 KIu.

Pexxum 3axkuma

JocTynHble yacToTbl 0T 8,19 kl'y Ao 200 kI'y ¢ YacToTamum
no ymonyanuio: 8,19 klu, 33 Ky, 65 'y 1 200 Ky,

BbixogHaA MOLWHOCTb

500 Bt

MakcurmarnibHoe BbIXOQHOE HanpAXeHue

50B cpepnHekBagpaTudHoe

MakcumManbHbI BbIXOQHOM TOK

5A cpenHekBaapaTUYHbI MOCTOAHHBIA TOK

Pabouve 4acToTbl NpUemMHnKa

YacToTbl MOryT HacTpamBaTbCA B gmManasoHe ot 16 'y go
200 kl'y,

«CeTb»: 50 Ny n 60 'y,

«Pagmo»: 22,7 kl'u, wnpmHa nonockl — 10 Ky,

®yHKUMA onpefeneHna HanpasneHva curHana (SD) —
yCOBEPLUEHCTBOBAHHbIE MOAENM NO3BOJIAKT OnpenenaTb
HanpaBneHne BbIxogHoro Toka: 320 'y / 640 Ny
®yHKLMA Bbibopa curHana (SiS) — namepeHue
NPEBbILLEHNA YPOBHA CUrHana B pexxume peasnbHOro
BPEMEHM, BbI3BAHHOE EMKOCTHOM U NHAYKTUBHOM
€BA3bt0 ¢ apyrumn nuHnamun: SIS-491 u, SIS-982 My,
SI1S-8440 'y, SIS-9820 Iy, SIS-35 kI'y,




OBYYEHUE U NOAAEPXKA

[MpenmyLecTBOM MNOKYMKN 9NIEKTPOTEXHNYECKOIO
obopypnoBaHna y OO0 «CEBA NHXXNHUNPWUHI » aBnAaeTtcA
TO, YTO Mbl HE McYe3HeM rnocne npogaxku! Mbl obnagaem
OOLLMPHBIMU U TYOOKUMU TEXHUYECKUMN N MPaKTUYECKNMN
3HaHNAMU, a Tak>Xe OMnbITOM B AaHHOW 06nacTu, KOTOpPbIMU
Mbl FOTOBbI NOAeNNTLCA ¢ Bamu.

O6yyeHune paboTe c npubopamm MOXXET ObITb OpPraHM30BaHO
Ha Bawem npeonpuATun Unm B Hawem y4ebHOM LieHTpe.

www.sebaeng.ru

info@sebaeng.ru
+7 (499) 683-02-50
MockBa, 2-1 Ko>kyxoBckum np-a, 29,
Kopn.2, CTp.2, aTax 4M

OO0 “CEBA NHXWNHUPWHI™
2024 .



