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1 OBLLEE ONMUCAHUE MPOTOKONA

1.1 ®u3nyeckunii ypoBeHb

WuTepdeiic nepesayn aaHHbIX: RS485/RS422

Azpec KOMMyHUKaLuoHHoro nopta:  0-255

CKopocTb nepefayu AaHHbIX: 9600, 19 200, 38 400, 115 200 6ut/c
[nvHa nuHum ceasu: Makc. 1000 m

Cpepa nepefayu IMHAN CBS3N: 9KpaHMpoBaHHas BUTas napa
KoMMyHUKaLMOHHBbI NpOTOKON: MODBUS-RTU

1.2 KaHanbHblit ypoBeHb

® PexuM nepeaayu: BefyLinit-Be0MbIii, NONYAYNAEKCHbIA

Bepyuiuii (xocT) oTnpasnsieT curHan, noMeyeHHbIi yHUKaNbHbIM MACHTUGUKATOPOM TepMiHana (BejoMbIii), a 3aTeM TepMu-
Han 0TBEYaeT XOCTy, 0TNPaBAAA CUrHaN B 0BPaTHOM HanpasieHuM.

06MeH faHHbIMM pPa3peLleH TONbKO MeX/y XOCTOM W BeJOMbIM YCTPOCTBOM, HO He MeX/y He3aBUCUMbIMU YCTPOCTBaMM.
TepMuHan He JOMXEH 3aHMMaTb IMHMIO CBA3M NPU MHALMANU3aLMM.

o Qopmat dpeiiMa AaHHbIX

1 cTapToBbIi 6uT, 8 6UTOB AaHHbIX, T cTON-6UT, HET BUTOB YeTHOCTH

e Qopmar nakeTa AaHHbIX

B pexxume RTU coobuieHns HaunHaloTcs ¢ nay3bl He MeHee 3,5 CUMBOI0B 1 3aKaHYMBAIOTCA C aHaNOrMYHOI Nay30i He MeHee
3,5 cumBonoB. ONTManbHo peanusyeTcs Kak KpaTHOCTb CUMBOMIOB NPU CKOPOCTU Nepefjayn laHHbIX, UCMONb3YeMoit B CETH.
Bce octanbHbie Nonist cocToAT U3 8-6UTHBIX AaHHbIX (cM. Tabnuuy Huxe).

Tabnnua 1

Anpec Ko dpyHKumumn JNaHHble KoHTponbHas cymma

8 6ut 8 6ut N x 8 6ut 16 but

1.3 Mone appeca

JlonycTuMble agpeca BeAOMbIX YCTPOIMCTB pacronaratTcs B guanasoHe 0-255 B pecsatuuHoM popmate. Begywuii agpecyet
3anpoc BeflOMOMY, yKa3biBasi ero afipec B nojie afpeca sanpoca. lpu oTnpaske 0TBeTa AaHHbIe 06 afgpece BeOMOro ycTpoi-
cTBa B oTBeTe ByAyT CYKNUTL MOATBEPXKAEHUEM JOCTOBEPHOCTU COOTBETCTBYIOLIETO TEPMIUHANA /ISt BE/lyLLErO YCTPOMCTBA.

1.4 Mone dyHKuMK

Honyctumble koAbl GyHKLMIA NpuBeseHsl B Tabnnuax 2-1mn 2-2.

Korpa Begywwit oTripasnsieT 3anpoc BejoMoMy, nose koAa GyHKUMM yKa3biBaeT BEAOMOMY, Kakoe Ae/CTBIUE HYXHO Bbinos-
HUTb. B oTBETe BeAOMbI MCMONb3YeT nosie KoAa GYHKLUMM AN yKasaHus nubo HopManbHoro (KoppekTHoro) oTeeta, nnbo
BO3HWUKHOBEHMR oWnbKM (TaK Ha. i 0TBET-UCKS ). Mpw Hop! OM OTBETe BEAOMbIil NPOCTO NOBTOPAET 1C-
XOAHBIN koA GYHKUMK. B cnyuae oTBeTa-UCKMIOUYEHMS BEOMbI/ BO3BPALLAET KO/, IKBUBANEHTHBIN NCXOAHOMY KOfy hyHKUNM
CO CTapwmM 6UTOM, YCTaHOB/IEHHBIM Ha lornyeckyio eantuly (1). 3To coobuiaeT Beayuiemy, Kakas ownbka NpousoLwna, unm
NPUUNHY NCKIOYEHNS.

Tabnuua 2-1 - Kogsl GyHKUMIA

Ko dpyHkuumn HasHaueHue 3apaua
03H Yrenne PerncTpoB AaHHbIX HOﬂy"ll/ITb ABOMYHOE 3Ha4YeHMe 0AHOro NN HECKONIbKMX PerncTpos
05H YnpaBneHue AUCKPETHbIM MoMecTuTb onpefieNeHHoe 3ajaHHoe ABOMYHOE 3HaYeHe B perncTp
Bbixogom DO DO
MpeaBapuTenbHas HacTpoii-
06H peasap P MomecTuTs onp ABOWYHOE B perncrp
Ka 0fJHOYHOrO perucTpa
08H JAuarHocTuka cucteMbl cBA3N [narHocTuka cucTeMbl CBA3M
16H MpensapuTenbHas HacTpoi- MomecTnTb onp! nBOMUHOE B rpynny
Ka rpynnbl perncTpos peructpos




Kop noadyHKumn gnardoctukm ceszu 08H:
Tabnuua 2-2 - Koasl noadyHkumit (08H)

Koa dpyHkuun DyHKuusa
00 BepHyTb npeapblayLmnii 3anpoc
0A CbpocuTb perncTp cobbiTuit v nofcunTaTh Koa noadyHKuum ot 0B go 12
0B Moacuutats BCe coobuierns ycTpoicTsa (cuetumk 1)
oc MopacuuTaTh HeNpaBMAbHYI0 KOHTPONLHYIO cyMMy CRC (cueTumk 2)
0D MogcuunTaTh 0TBET Ha Henp coob , 3anpo ycTpoiicTeoM (cuetunk 3)
OE MpaBunbHO NoAcYMTaTL 3aNpoC YCTPOACTBa CBA3M (cueTumk 4)
OF Peseps
10 Peseps
n Peseps
12 Peseps

1.5 Mone paHHbIX

Mone AaHHbIX B COOBLIEHMSX OT BeAyLIEro K BeAOMbIM YCTPOMCTBAM COAEPXMUT MHGOPMALINIO, KOTOPYIO BEAOMBIA AOMKEH
MCMO/b30BaTh ANA BbINOHEHNS AENACTBUS, ONPEAENIEHHOMO KOAOM GYHKLMM. Mofie AaHHbBIX MOXET BbiTh PasAUYHON ANNHbI
WM MOXET OTCYTCTBOBATL (MMETb HyneByio AWHY). CM. XapaKTepuCTUKM KaX/aoro BeJOMOro yCTpoiCTBa ANs OnpeaeneHns
CTPYKTYPbI U COAEPXKAHNA MONS AAHHbIX.

1.6 Mone npoBepky owKGKK

Ecnwn ans ppeiima cumBonos nucnonbsyetcs pexxum RTU, none nposepku ownbok copepxut 16-6utHoe 3HaueHune, peanu-
30BaHHoe B BUAE ABYX 8-6UTHEIX 6aiiToB. 3HaueHNe nposepkm OWNBKM ABNSETCH PE3yNbTaTOM BbIYMCACHUS LINKINYECKOTO
u3bbITouHoro koga (CRC), Bbino 0 B OT 0 co0b!

1.7 O6Hapy>xeHue owmnboK

B pexxume RTU coobuienns conepxat none nposepku owubok, 0CHOBaHHOE Ha MeTofle UMKMyeckoro u3beiToyHoro kopa
(CRC). B none CRC BeinonHsieTcst nposepka coaep oro Bcero coob . MpoBepka BbINOAHAETCS HE3ABUCMMO OT METO-
[1a NPOBEPKM YETHOCTM, UCMOJIb3YEMOT0 151 OTAESbHBIX 3/IEMEHTOB COOBLLEHNS.

06nacTb KOHTPONS LUKANYECKUM U3bbITouHBIM KofoM (CRC) 3aHumaeT aga 6uta, Bkitoyas 16-3HauHOe [BONYHOE 3HAYEHNMe.
YcTpoiicTBo, Nepepaioliee AaHHble, BoiuucnseT 3Hadenne CRC u gobasnseT ero k ¢ppeiiMy gaHHbIX. YCTPOUCTBO, NPUHUMA-
I0LLee AaHHbIe, TaKXe BbluMCiseT CRC u cp. T ero ¢ nosy B none CRC. Ecnu 3tv aBa
3HayeHus He COBMajaloT, NPy Nepeaaye AaHHbIX nponsoluna ownbka. CRC yctanasnmeaeT kaxgoe 3HaveHne 16-6utHoro
perncTpa Ha 1, BeluncnsieT 8 6UT dppeiiMa faHHbIX 1 Tekyluee 3HayeHue perncTpa. Tonbko 8 6uT kaxgoro 6aiiTa y4acTsyioT B
CO3/1aHNU KOHTPONIbHOM cyMMbl CRC. CTapToBbiit 61T, cTON-6WT 1 BUT YeTHOCTM He UMeloT oTHowweHus K CRC

Mpw cozpanmnu kKoHTPonbHON cyMMbl CRC kaxablit 8-6uTHbI 6ailT BeInonHseT onepauuio «MJTN» ¢ cogepxxinMbimM pernctpa,
CABUraeT pesynbTaTt B MAaAWWi 6uT, fononHseT ctapwmin 6ut Hynem (0), usmepsiet cambiii Maagwmi 6ut (LSB). Ecan LSB
paBeH 1, To 3TOT perucTp BeinonHsieT onepauyuio «NJIM» ¢ 3apaHee ycT: dukeup .Ecnn LSB
paBeH 0, To Hukakoit 06paboTku He TpebyeTcs.

BeiweonucaHHbiit uukn nosTopsietcs 8 pas. Cneaytowmit 8-6uTHblii 6aiT BbinonHseT onepaumio «MJTN» ¢ Tekywmum 3HaveHu-
eM peructpa. BoileonucanHbIi LMK NOBTOPSETCS A0 TeX Nop, Noka nocnefHuit 6ut Bo GppeniMe AaHHbIX He ByaeT cABMHYT,
Kak onucaHo Bbilwe. Mocne 0bpaboTkn Bcex 6aiiToB Bo PppeiiMe AaHHbIX C NOMOLLbIO BbILIEONMCAHHOTO LMKNa reHepupyeTcs
OKOHYaTenbHoe , NPeACT cob60it KOHTP! yio cymmy CRC.

2 JINHUA CBA3U

2.1 Appec KOMMYHUKaLMOHHOTO NopTa
Anpecauus npoussoanTcs B AnanasoHe 0~255. Pacuenutens MoXeT NPUHMMaTh U 0TBEYaTb Ha 3aNPOCkl TObKO MO 3aAaHHO-
My agpecy. Mocne n3MeHeHWs apeca pacuenuresns byeT oTBeYaTh Ha 3anpockl N0 HOBOMY aapecy.

2.2 CKopoCTb nepefia4m fAaHHbIX

CkopocTb nepeAadvn AaHHbIX MoxeT cocTaBnsate 9 600 6ut/c, 19 200 6ut/c, 38 400 6ut/c unu 115 200 6ut/c. Mocne onpe-
[AeneHus npeanonaraemMoil CKopocTM Nepeaaun AaHHbIX pacLenuTens ByaeT Nony4aTs U OTNPaBNATL AaHHbIE B AManasoHe
yKa3aHHoit cKopocTn.

2.3 [leficTBME NpU NpepbiBaHUM CBA3N
[eiicTBUS Npy 0TKa3e TMHUM CBA3M: aBapUIHbIN CUTHAN MM UTHOPUPOBaHMe.
MpeBblweHne npeena BpeMeHn oxunaanns cessu: 2~200 ¢, AnvHa wara: 1 c.

Ecnu pacuenntens He nonydYaeT AoNycTUMBIA GpeiM faHHbIX B p! 1 nepnog, ckaH
LMpYeT OTCYTCTBUE CBA3N W BLINOHAET COOTBETCTBYIOLUME ACNCTBUS NPU NPEPLIBaHNM CBA3M.
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2.4 Nopcuet Bcex cooblieHUit ycTpoicTBa
Pacuenntens BeaeT noacyeT AONYCTUMBbIX GPeiiMOB AaHHbIX, co Bp! BK. MUTaHUS MAN CO BPEMeHU
nocneaHero cbpoca cuetunka.

2.5 MopcyeT owmnboYHOM KOHTPONbHOI cyMMbI (CRC)
Ecnv pacuenutens nonyyaet olwmnBbo4Hyo KoHTposbHyto cymMy (CRC), oH yBennumsaeT cyetunk ownbouHblx 3HaueHnin CRC.

2.6 NopcyeT ownboyHOro oTBETHOrO CoobLieHUs
Ecnu pacuyenutens nonyyaet owmnboyHbIi GpeiiM AaHHBIX, OH YBENNYMBAET CHETUNK OWNGOYHBIX OTBETHBIX COOBLIEHNA.

3 ONMUCAHUE ANIFTOPUTMA PABOTbI MODBUS

Yctpoiicta Modbus B cTBYIOT No Np y i #», MPX KOTOPOM TOJIbKO OAHO YCTPOMCTBO (Be-
Ayliee) MOXET MHMLMMPOBATh 3anpochl. OcTanbHbie ychuchEa [EenoMble] 0TBEYaIOT Ha 3anpoc, NPefocTaBss BedylieMy
3anpalurBaeMble JaHHbIE UK BbIMNONHSAS AE/ACTBIS, yKa3aHHbIe B 3anpoce.

B npotokone Modbus 3apaetcs ¢popmat 3anpoca BeayLiero ycTpoicTBa: B HEM yKa3blBaeTCs afipec yCTPONCTBa, Kog GyHK-
UMK, onpefensiolwmii 3anpalreBaemoe AeiicTBIe, OTNPaBaseMble AaHHbIe U Nofe Ans nposepku ownbok. 0TBET BegoMOro
yCTpoiicTBa Takxe CTpouTcs no npotokony Modbus. On cogepXuT nons, NoATBepXAalolLmMe BbINOHEHHOE AeicTBue, BO3-
BpallaeMble JaHHble 1 Mofie 415 NPoBepKM ownboK.

PexuM nepefayn AaHHbIx B CTaHAapTHbIX ceTax Modbus-RTU (nepudepuitHoe ycTpoiicTso). B kauecTse nposepoyHoro as-
roputMa ncnonb3yetcs CRC (npoBepka ¢ MOMOLLbIO LMKAMYECKOro U36bITouHOro Kopa).

Ha pucyHke Huxe nokasaH UMK «3anpoc - 0TBeT».

Query Message from Master v
Device Address Device Address
Function Code Function Code
B Query Data 7 B Response Data 7
Error Check Error Check

Response Message from Slave

Puc. 1

3.1 Yrenne pernctpos faHbix (03H)
CunTbiBaHME PErUCTPUPYEMbIX YCTPOICTBOM AHHBIX U NapaMETPOB CUCTEMbI.

3anpoc (Beaywnii - BegoMbii):

B Tabnuue 3-2 npescTasneH npumep 3anpoca Ha yteHue pernctpos ganHbix 0100H-0102H ot Begomoro ycTpoicTea 03H.
(Mpwm.: cTapTossIit agpec - 0100H). Cnepytowwme 6asosble faHHbIe NpeacTaBAsioT coboil cobpaHHbIe BefOMbIM YCTPONCTBOM
TpU 3HaueHus Hanpsixerus a3 A, B u C (B Buae 16 61T Ha kaxapiit pernctp).

Tabnuua 3-2 - 3anpoc Ha YTeHure perncTpos AaHHbIx (03H)

CraproBbiit | CrapToBbiit Konu- KoHTponb- KoHTponb-
Anpec K Konuyectso o P
cTpoil- on appec - appec - crapumx yecTBo Hblil Ko Hblil Ko
Y crBa GyHKUUM cTapLmii Mnagwmin erucTpoB Mnagwmx - Mnapwmin - cTapwmit
our our P P perucrpos out 6ur
03H 03H 01H 00H 00H 03H 05H D5H




OteeT (BepfoMblIii - Beaywnii)
B Tabnuue 3-3 npeacTtasneH npumep oTBETa Ha 3anpoc. 3HaueHune HanpsxkeHns ¢pasbl A, B u C: 0000H.
Tabnuua 3-3 - OTBeT Ha 3anpoc Ha YTeHne perncTpos AaHHbIx (03H)

Anpec ycTpoiicTea 03H

Kop pyHkuun 03H

Kon-Bo 6aiiTos 06H
Crapunii 6uT AaHHbIX 1 00H
Mnagwmit 6UT gaHHbIX 1 00H
Crapwuit 6uT gaHHbIx 2 00H
Mnapwmit 6UT paHHbIX 2 00H
CTapwuit 6UT faHHbIX 3 00H
Mnapwmit 6UT gaHHbIX 3 00H
KoHTponbHbIil Kop - Mnagwmi 6ut 38H
KoHTponbHbIi Kop - cTapLmii 6ut 15H

3.2 YnpaBneHue BbixoaHbIM pene (05H)

TpUHYANTENBHOE BKIIOYEHME MW BBIKIOYEHWUE BIXO/HBIX PEfe pacuenuTens.

Ecnu pene onpepeneHo kak «obLiee BbIXOAHOE pesfiex, YNpaBeHue UM MOXKET OCYLIECTBASTLCS TOMBKO C KOMMYHMKALMOH-
HOTO NOpPTa; eC/W pene onpeaeneHo Ans APYruX GYHKLMIA, €ro MOXKHO MPUHYAUTENLHO BKAIOUUTE NN BEIKIIOYUTL HE TONBKO
OT KOMaH/ C KOMMYHUKALIMOHHOTO NOPTa, HO TakKe 1 OT CaMoit BbINMOAHAEMON GYHKLNM.

Anpec pene B KoHTponnepe HauuHaeTcs ¢ 0000H («Penel» = 0000H, «Pene2» = 0001H, «Pene3» = 0002H, «Penes4» = 0003H).
@ynkuns FFOOH 3anpawuBaeT BknloyeHne BbixoaHoro pene; ¢yHkuns 0000H - BbiknioueHune. Bce ocTanbHble 3HaueHus
ABNAKTCA 0WNOKONA U He BAKSIOT Ha paboTy pene.

3anpoc (Beaywuit - BeaoMblii):
Hwuxe npueeaeH npumep npuHyauTensHoro BknoyeHus pene 0000H B Begomom yctpoiicTee T1H.

Tabnuua 3-4 - 3anpoc Ha NPUHYAUTENbHOE Nepekioderme BbixoaHoro pene (05H)

Aapec ycTpoicTea 11H

Kop pyHkuun 05H
CrapToBbIii agpec - cTaplwmii 6ut 00H
CrapToBbIii afpec - Mnapwuin 6ut 00H
KonuyecTtso cTaplumx peructpos FFH
KonuuecTso MnaaWwmMx peructTpos 00H
KoHrT] i Kop - n 6ut 8EH
KoHTponbHbIi KoA - cTapLumii 6ut AAH

OTeer (BefoMblii - Beaywuii)
B tabnunue 3-5 npeacTaBneH npumep oTBeTa Ha 3anpoc.

Tabnuua 3-5 - OTBET Ha 3aNpoc Ha NPUHYANUTENBHOE NepekioyeHue BbiIxoaHoro pene (05H)

Appec yctpoiicTBa 11H

Kop pyHkuun 05H
CrapToBbIii appec - cTapwmii 6ut 00H
CrapToBbIi afpec - Mnagwuin 6ut 00H
KonuyecTtBo cTaplumx peructpos FFH
Konuyectso perucTpos 00H
KoHTponbHbIi Kop - Mnagwwi 6ut 8EH
KoHTponbHbIi KoA - cTapLumii 6uT AAH

Mpumeyanme:
1. Pexxum paboTel pene MOXHO yCTaHOBUTL Ha pacLenuTene: PeXuM BbIMOIHEHNS: YPOBEHb PA3OMKHYTOTO COCTOSIHMS, Ypo-
BEHb 3aMKHYTOr0 COCTOSIHUS, UMMY/IbC PA3MbIKHNS, UMMY/bC 3aMbIKaHs.
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3.3 MNpepBapuTensHas HacTpoiika oauHouHoro peructpa (06H)
MpepaBapuTenbHasn HacTpoika OANHOYHOMO perncTpa. Huxe npuseseH npuMep 3anpoca Ha npucBoeHne 3HaveHus 03E8H
pernctpy 0500H B BeaomoM ycTpoiicTse 03H.

3anpoc (sepywmi - BeaoMbIn)

Tabnuua 3-6 - 3anpoc Ha NpeABapUTENbHYIO HACTPOKKY 0AMHOYHOro peructpa (05H)

Appec ycTpoiicTea 03H

Kop pyHkuun 06H
CTapToBbIit appec - cTapimii 6ut 05H
CrapToBblit appec - MNaawWwmii 6ut 00H
CrapLmii 6UT AaHHBIX 03H
Mnapwmit 6UT gaHHbIX OE8H
KoHTponbHbIi Koa - Mnaawmii 6ut 88H
KoHTponbHbIii Kop - cTapwwii 6uT 5AH

OtBet (BepoMbiii - Beaywmit)
B TEﬁl’IMLLE 3-7 npeacTaBneH npuMep oTeeTa Ha 3anpoc. 06bI4HbIM OTBETOM ANna npeaBapuTebHO HACTPOEHHOro 0ANHOYHO-
ro perncrTpa aBnseTca Bo3spalwieHne BeoMbiM ychoﬁcTeoM NONlyYeHHbIX AaHHbIX NOC/Ie U3MEHEHUA 3HaYeHUs perncrTpa.

Tabnuua 3-7 - OTBeT Ha 3aNpoc Ha NpefBapUTENbHYI0 HAaCTPOKY oArHo4HOro pernctpa (05H)

Appec ycTpoiictBa 03H

Kop pyHkuun 06H
CrapToBbli appec - cTaplumi 6ut 05H
CrapToBbiii appec - Mnagwui 6ut 00H
CrapLumii 6UT AAHHBIX 03H
Mnapwwnit 6T RaHHbIX OE8H
KoHTponbHbIii Koa - Mnaawmii 6ut 88H
KoHTponbHbIi ko - cTaplumii 6uT 5AH

3.4 MNpepBapuTenbHas HacTpoiika rpynnel peructpos (10H)

Vi3MeHeHWe 3aaHHbIX 3HaYeHUII B N0OCNEA0BATENLHOCTI PErncTPOB. Hixke NpuBeaeH npuMep 3anpoca Ha npeasapuTeb-
Hylo HacTpoiiky pernctpos 0408H-040AH Bemomoro yctpoictea 11H (MpumMedanue: cbpoc B perucTpax MakcuManbHoro
CcpepHero 3HaueHus Toka pas A, Bu C):

0408H paHnbie 0000H

0409H pannbie 0000H

040AH paHHbie 0000H

3anpoc (Beaywuit - BeAoMbIii):

Tabnuua 3-8 - OTBeT Ha 3aNpoc Ha NpefBapUTesbHYI0 HACTPOIKY rpynnbl pernctpos (05H)

CrapToBbiit CrapToBbii Konuuyectso Konuuyectso
Appec Koa Kon-Bo
- appec - appec - mnap- cTapuwmx MRagwnx o
ycTpoicTBa dyHKUMM o o baiiToB
cTapwui 6ut wui 6ut peructpos peructpos
11H 10H 04H 08H 00H 03H 06H
Crapuumii Mnapwuit Crapuumii Mnapwmit Crapwmit Mnapwui KI)HTMPOI“:- Kum:pom:-
HbIf KoA Hblii KOA
6MT paH- 6MT paH- 6uT paH- 6uT paH- 6MT pan- 6uMT pan- - ~ crapuwmii
Hbix 1 Hbix 1 HbIX 2 HbIX 2 HbIX 3 HbIX 3 A P
6ut 6ut
00H 00H 00H 00H 00H 00H 4CH 0CAH




OTBeT (BepoMblIii - Beaywnii)
B tabnuue 3-9 npeactasne npumep oTseTa Ha 3anpoc. O6bIYHLIM OTBETOM ANS NpeABApPUTENIbHO HACTPOEHHOW rpynnbl
perncTpos fiBasieTCa BO3BpalleHne BeOMbIM yCTpD;ICTBOM noJly4eHHbIX AaHHbIX NOCNe U3MEHEeHUS 3HaYeHUsA perncTpos.

Tabnuua 3-9 - OTBeT Ha 3anpoc Ha NpefBapUTESbHYIO HACTPOIKY rpynmbl pernctpos (05H)

CraprtoBbiii | CrapToBblii Konu- KoHTpone- KoHTponb-
Anpec K Konuyectso o J
cTpoit- on appec - appec - cTapuinx yecTBo HBI Ko Hblil Ko
y crea GYyHKUUM cTapwmit Mnagwuin erncTpos Mnagwmx - Mnaawmin - cTapwuii
6ur our p P perucrpos our out
1MH 10H 04H 08H 00H 03H 02H 6AH

3.5 lnarHoctuka cucteMbl casm (08H)

Cepusi TeCTOB A5 NPOBEPKM CUCTEMBbI CBA3M MeX[y BeAylUM 1 BeOMbIM YCTPOACTBAMU MM [N NPOBEPKN BHYTPEHHMX
owunbok BEAOMOr0 yCTPoiiCTBa.

[Ans onpeaenexus Tuna BbINONHAEMOro TecTa GpyHKLMS UCNonb3yeT AByx6aiiToBoe nose kofa noadyHKUMK B 3anpoce. Bego-
Mbiii OBTOPSIET KOA GYHKLMM 1 KOA NOADYHKUMM B CTAHAAPTHOM OTBeTe.

B GonblINHCTBE ANArHOCTMYECKMX 3aMPOCOB UCMOMb3yeTcs AByxbaitToBoe Nose AaHHLIX AN Nepeaayy BeJOMOMY AnarHo-
CTUYECKUX JaHHBIX U KOHTPO/bHOM MHpOpMAaLMN.

B cneaytouiem npumepe nposepsietcs BefoMoe ycTpoiicto 11H npu nonyyennu Homepa ownbku KOHTpoabHON cymmsl CRC
BbllleykasaHHoro aapeca. [pu aToM ucnonb3ayetcs ko noadyHkumumn 000CH.

3anpoc (Beaywmi - BeaoMbIn)

Tabnuua 3-10 - [lnarHocTuka cucteMsl ceasn — 3anpoc (08H)

Kop noa- Kop noa- . Koutponb- KonTpons-
Anpef Kop PyHKUMM dyHKUMM Crapwwuit Mr!an Hbll Ko HbIA Kop
ycTpoii- - - wuit 6ut o -
DyHKUMK -cTapwnit | - Mnapwmii | 6UT RaHHBIX - Mnapwuii | - cTapwmii
cTBa DaHHbIX
6ut 6ut 6ut out
11H 08H 00H 0CH 00H 00H 1AH 60H
OTBeT (BepoMblIii - BeAyw M)
Tabnuua 3-11 - AnarHoctuka cuctemsl cessn — otset (08H)
Kop nop- Kop noa- ~ Koutponb- KoHTpone-
Anpes Kop PyHKUMM byHKUMMN Crapwnii Mr!an HbIV Kop, Hblii Kop
YCTpOii- - o wuit 6ut - -
DYyHKUUK -CTapwuit | - Mnapwmii | 6UT paHHBIX - Mnapwuii | - cTapwmii
cTBa DaHHbIX
6ut 6ut 6ut out
11H 08H 00H 0CH 00H 1AH 9BH 0ABH

MpuMeyarme: 3a nckioyeHnem koaa noadyHkuum 00H, Koa NOAGYHKUMM AaHHbIX ANATHOCTMKN A0NXKEH GbiTb 0.

4 CNUCOK ALPECOB CUCTEMbI CBA3K

4.1 UsMepeHus

Tabnwua 4
p:r‘:p:r:a HasHauenue nepe]:le"uuov'l u?:«:::::n AtpubyT ne::::::oﬁ
256(0100H) Hanpsxenne dasel A Uint B Y x1
257 Hanpsxenne pasel B Uint B Y x1
258 HanpsixeHue dpasbl C Uint B Y x1
259 CpepaHree $pa3oBoe HanpskeHne Uint B Y x1
260 MexdasHoe HanpsxxeHne AB Uint B Y x1
261 MexdasHoe Hanpskenue BC Uint B Y x1
262 MexdasHoe HanpsixeHne CA Uint B Y x1




Mpopomkerue Tabauub 4

Anpec HazHauenme Tun B EanHnLb ArpubyT ®opmat ;
perucrpa nepeMeHHo M3MepeHuns nepeMeHHoM
263 Cpeanee MexdasHoe Uint B y 1
HanpsxeHne
264 Koadppuunent ancbananca Uint ~ y %
MexdasHoro HanpsixeHns AB
265 KoadpuuneHt aucbanatca Uint ~ y %
MexdazHoro Hanpsixexus BC
266 Kosdppuunent ancbananca Uint _ " %
MexdazHoro HanpskeHus CA
MakcumanbHbii KoadpduLmeHT
267 nncbanaHca MexcdasHoro Uint - Y %
HanpsxeHns
268 Tok dpasel A Uint A Cl X1 unu x2
(npum.1)
269 Tok pasbl B Uint A y X1 unu x2
(npum.1)
270 Tox pazei C Uint A 4 X1 unu x2
(npum.1)
27 Tok HeitTpann N Uint A 4 )([1 a2
npum.1)
272 Makc. Tok dpasbl Uint A Y X1 wnn x2
(npum.1)
o . xT unu x2
273 CpepfHuii Tok no TpeM dasam Uint A Y {rpum.1]
3aMblkaHue:
Tok 3aMblkaHusi Ha 3eMTi0 . 1 wam x2
274 [ Uint A 4 (npum.1)
Yreuka: x0.01
275 Koadppuunent aucbanatca Uint ~ " %
ToKa pazbl A
276 Kosdppuunent ancbananca Uint _ " %
Toka dasbl B
277 Koappuumnent aucbananca Uint ~ y %
Toka ¢asbl C
278 MakcumanbHblit Ko3dpd-T Uint _ y o
nncbanakca Toka
279 TekyLas TennoemMkocTb Uint - Y %
280 AKTUBHan MOLHOCTb Ppasbl A Int kBT Y x1
281 PeakTnBHas MowHOCTb dasbl A Int kBAp Y x1
282 MonHas Mo HOCTb pasbl A Uint kBA Y x1
283 AKTVUBHas MOLHOCTb da3bl B Int kBT Y x1
284 PeakTneHas MowHoCTb pasbl B Int kBAp Y x1
285 MonHas MowHocTh dasbl B Uint kBA Y x1
286 AkTvBHas MOLHOCTL da3bl C Int KBT Y x1
287 PeakTnsHas MowwHOCTL pasbl C Int kBAp Y x1
288 MonHas MowHoCTs dasbl C Uint KBA Y x1




Mpopomkerue Tabauub 4

Anpec HazHauenme Tun B EanHnLb ArpubyT ®opmat ;
peructpa nepeMeHHon u3Mepenuns nepeMeHHo
289 CymMapHas akTuBHas Int Bt u x,‘
MOLLIHOCTb CUCTEMBI
290 CymMapHas peakTueHas Int «BAp y 1
MOLLHOCTb CUCTEMbI
291 CyMMapHas nosiHas MoL{HOCTb, Uint BA u 1
cucTeMsl
292 KoadpdpuumneHT mowwHocTn Int _ " <0.01
basbl A
293 KoadppuumneHT MowwHocTH Int ~ y ©0.01
a3l B
294 KoadpdpuumneHT MowwHocTn Int _ y <0.01
$asbl C
295 KoadppuumneHT MowwHocTH Int _ y ©0.01
cucTembl
296 YacToTa cuctembl Uint My Y x0.01
298 YyscTauTensHocTs (Bxoa) —
aKTMBHas anekTpoaHeprus H
Long KBTY Y x1
297 YyscTeuTenbHOCTS (BX0A) —
aKTMBHas 31ekTposHeprus L
300 YyscTBuTensHocTs (BX0A) —
peakTMBHaRA 3N1eKTpo3Heprusa H
Long KBAp4 Y x1
299 YyscTeuTensHocTs (Bxoa) —
peakTuBHas 31eKTposHeprus L
302 CosMecTuMocTb (BbIX0A) —
aKTUBHaA 3/1eKTPO3IHeprua H
Long KBTY Y x1
301 CosmectumocTb (BbIX0A) —
aKTMBHas anekTposHeprus L
204 CosMmecTumocTb (BbIX0g) —
peakTuBHas 3nekTpodHeprus H
Long KBApy Y x1
303 CosmectumocTb (BbIXOA) —
peakTuBHas 3neKTpoaHeprus L
306 CymMMapHas akTuBHas
3nekTpoaHeprus H
Long KBTY Y x1
305 CymMapHas akTusHas
anekTpoaneprus L
208 CymMapHasi peakTusHas
anekTpoaHeprus H
Long KBApu Y x1
207 CyMMapHas peakTusHas
anekTpoaneprus L
310 CyMMapHasi nosiHas
anekTpoaHeprus H
Long KBAY Y x1
309 CymMapHas nonHas
3neKkTpoaHeprus L
31 Motpebnenne Toka pasel A Uint A Y X1 unu x2
(npum.1)
312 MoTtpebneHue Toka dpasbl B Uint A Y X1 unu x2
(mpum.1)




MpononxeHue Tabnuupl 4

Anpec Hasnauenue Tun B EanHnub ATpUBYT ®opmat .
peructpa nepeMeHHon u3Mepenuns nepeMeHHo
313 MoTpebneue Toka hassi C Uint A u X1 wnn x2
(npum.1)
314 Motpebnenue Toka HeirTpanu N Uint A 4 X1 wnu x2
(npum.1)
MoTpebnenue cuctemoit
315 CyMMapHO aKTUBHOM Int kBT Y x1
MOLLHOCTM
MoTpebnenue cuctemoit
316 CyMMapHOii peakTuBHoN Int kBAp Y x1
MOLLHOCTH
317 ﬂoTpeSﬁeHwe cuctemoi Int «BA y 1
CyMMapHO1 NOIHOM MOWHOCTH
W3MepeHHoe 3HaueHme
318 nopsjka YyepefoBaHus ¢pa3 Uint - Y CM.n.5.1
(nsony.)
Mpumeyanue:
1. x2, ecnu Tekyuiee 3HaveHne =11; B ocTanbHbix caydasx x1.
2.H ToKa: i 6aiT pernctpa faHHbIx no agpecy 0610H.
4.2 CtaTyc BbINONHEHUA
Tabnuua 5
Anpec HazHauenme Tun B EanHNLbI ArpubyT ®opmat ;
peructpa nepeMeHHon u3MepeHuns nepeMeHHo
512(0200H) | COCTORHME Belnonenua Uint 4 Cm.n.5.2
(nBony.)
514 i .
TeKywjnit aBapuitHbIit curHan Long u Cm.n.53
513 (nBony.)
H: Tun Tekyuei ownbku
515 L leamzon) Uint 4 Cwm.n.5.4
: TN TekyLueit HeUCNpaBHOCTH
¢assl (cumson)
516 [NaHHble Tekyulein Uint y
HeucnpasHocTn 0
517 [DaHHble Tekyueit Uint u
HemcnpasHocT 1
518 ,ElaHHI:IE Tekyuen Uint y
HeuncnpasHoOCTH 2
519 DNaHHble Tekyuieit Uint u
HemcnpasHocTh 3
— Cm.n.5.5
520 ﬂaHHhIS Tekyuen Uint y
HeucnpasHoOCTH 4
521 [aHHble Tekyuieit Uint u
HemcnpasHocTH 5
502 [MaHHble TekyLen Uint y
HeucnpasHoOCTH 6
523 [aHHble Tekyuieit Uint u
HeucnpasHocTh 7




MpoponxeHue Tabnuuel 5

L: 0o603HaueHHbIN TUN ANs
cunTeiBanus (cumson)

Anpec HazHauenme Tun B EanHnLb ArpubyT ®opmat ;
perucrpa nepeMeHHo M3MepeHuns nepeMeHHoM
524 H: cuctemubie yacsl - rog Uint y
L: cuctemHble yackl - Mecsly
H: cucTeMHble uackl - AeHb Asonro-
525 L A Uint Y AECATUYHBIN
: CUCTEMHbIe Yacbl - Yac
KoA
526 H: cucTeMHbIe Yackl - MUHyTa Uint u
L: cuCTeMHBIe Yackl - cekyHaa
4.3 Peructpaums cobbiTuit
Tabnuua 6
Anpec HasHaueHune Tun o EAMHuUb! Atpubyt Popuar o
peructpa nepeMeHHo n3MepeHuns nepeMeHHoM
768(0300H) LH: perucTpauns oTkasa - rog Uint u
: perucTpaums oTkasa - Mecsay
769 H: perncrpauuna otkasa - ieHb Uint y J]BOM‘!HD'
L: pernctpauuns otkasa - yac -
RECATUYHBIN
H: pernctpaums oTkasa - Koa
770 MuHyTa Uint y
L: peructpaums otkasa -
cekyHaa
H: T1n 3aperucTpupoBaHHoit
HeucnpasHocTy (cumeon)
77 L: Tun dasbl Uint Y Cm.n. 5.4
3aperncTpupoBaHHOMN
HeucnpasHocTy (cumeon)
772 [aHHble HeuncnpasHocTv 0 Uint Y
773 [aHHble HencnpasHocTh 1 Uint Y
774 [laHHble HeuncnpasHocTH 2 Uint Y
775 [aHHble HencnpasHocTh 3 Uint Y
- Cm.n.5.5
776 [laHHble HeMcnpaBHOCTH 4 Uint Y
777 [aHHble HeucnpasHocTh 5 Uint Y
778 [aHHble HencnpasHoCTH 6 Uint 4
779 [MlaHHble HeucnpasHocTn 7 Uint Y
780 H: BKntoueHne nuTaHus — rog Uint y
L: BKNOUEHME NUTaHUS — mecsy,
781 H: BKAloYeHMe NUTaHMA - fieHb Uint u Tsouuro-
L: BKtOYEHME NUTaHNS - yac M
AEeCATUYHbIN
H: BKnloYeHne nutaHus - Kop,
782 MHyTa Uint 4
L: BkIOYeHME NUTaHUs —
CekyHAaa
783 Pesepe
784 Dnar CTaTyca 3anucen o Uint y M. n.5.6
HeucnpasHoOCTH (IJEOMH.]
H: o6o3HayeHHble 3anmcyu ans
785 cunTeiBanus (cumeon) Uint u/3 Cm.n.5.7




4.4 06cny)KMBaHUe CUCTEMbI

Tabnuua 7
Anpec HasHauenme Tun . EanHnub ArpubyT ®opmat .
peructpa nepeMeHHol | u3MepeHus nepeMeHHo
[lucTaHumoHHoe ynpasnenne
1024 (0400H) (nopnepxuBaeTcs 3anuch ToNbKO Uint Y/3 Cm.n.5.8
kopa dyHkuum 06H)
H: HacTpoiika cCTeMHbIX 4acoB - rof
1025 L: HacTpoiika CUCTEMHbIX YacoB Uint 3
- Mecsy,
H: HacTpoiika cucTeMHbIX Yacos sousHo-
1026 - [eHb Uint 3 =
- AECATUYHBIN KOA
L: HAaCTpoiika CUCTEMHBIX YaCcOB - Yac [
npum.1)
H: HacTpolika CMCTeMHBbIX Yacos —
1027 | MuyTa Uint 3
L: HaCTPOiIKa CUCTEMHBIX YaCcoB —
cekyHaa
1028 MpoLEeHT U3HOCa KOHTAKTOB Uint u/3 *0.01, poctynna
3anmck Tonbko 0
1029 06wWmit NPOLLEHT M3HOCa KOHTAKTOB Uint Y x0.01
1030 Kon-Bo onepauui Uint Y/3 x1, goctyna
3anuce Tosbko 0
1031 06uiee Kon-Bo onepaumit Uint Y x1
x1 unu x2 (npum.
1032 Makc. Tok pasbl A Uint A Y/3 2); poctynHa
3anuchb Tosbko 0
x1 nam x2 (npum.
1033 Makc. Tok passl B Uint A u/3 2); poctynHa
3anuck Tonbko 0
x1 unu x2 (npum.
1034 Make. Tok pasbl C Uint A Y/3 2); poctynHa
3anuchb Tobko 0
x1 nam x2 (npum.
1035 Makc. Tok HeirTpanu N Uint A u/3 2); poctynHa
3anuck Tonbko 0
x1 unu x2 (npum.
1036 Makc. Tok 3aMblkaHUs Ha 3eMI0 Uint A Y/3 2); poctynHa
3anmce Tonbko 0
1037 Makc. ToK yTeuku Uint A u/3 x0.01, goctynwa
3anuck Tonbko «0»
x1 unn x2 (npum.
1038 Makc. notpebnenue Toka dpasbl A Uint A Y/3 2); poctynHa
3anmce Tonbko 0
x1 nau x2 (npum.
1039 Makc. notpebnenue Toka pasbl B Uint A 4/3 2); poctynua
3anmck Tonbko 0
x1 nan x2 (npum.
1040 Makc. notpebnenue Toka pasbl C Uint A 4/3 2); poctynHa
3anuck Tonbko 0
x1 unu x2 (npum.
1041 Makc. notpebneHne Toka HeiiTpann N Uint A 4/3 2); pocrynua

3anuck Tonbko 0




MpoponxeHue Tabnuue 7

Anpec HasHauenme Tun . EanHnLb ArpubyT ®opmat .
peructpa nepeMeHHol | M3MepeHus nepeMeHHo
1042 Makc. notpebneHue akTMBHOI Int BT u/3 x1, pocTynHa
3NEKTPOIHEPrUN CUCTEMbI 3anuce Tonbko 0
1043 Makc. notpebneHune peakTusHon Int «BAp w3 x1, poctynHa
3NEeKTPO3Heprun cucTembl 3anuck Tobko 0
1044 Makc. notpebnenue cuctemoit nonHoi Uint «BA u/3 x1, poctynHa
3NEKTPO3HEPrUN 3anuce Tonbko 0
Hactpoiika dyHKUMM AnCKpeTHOrO
1045 sbixona D02 (cumson) Uint u/3
HacTpoiika ¢yHKUMM AnCKpeTHOrO
sbixona DO1 (cumson)
Cm.n.5.9
HacTpoiika dyHKUMM AnUCKpeTHOrO
1046 B5IX0A3 DO4 (cumson) Uint u/3
HacTpoiika dyHKUMM AnUCKpeTHOrO
Beixona DO3 (cumson)
PEXUM BbINONHEHNS AUCKPETHBIX
1047 Bxo0a08/Bbixogos DI/DO (asony.) Uint 43 Cv.n.5.10
1048 ﬂﬂMTeﬂbHOCTb uMmnynbca curHana Uint L‘{/3
DO1
1049 LnuTenbHOCTb MMNYNIbCa CUrHana Uint /3
o 20 me 50~1800, anvHa
wara 50
1050 ﬂﬂMTeﬂhHDCTh uMmnynbca curHana Uint ‘4/3
D03
1051 LnuTenbHOCTs MMNYNIbCa CUrHana Uint u/3
D04
1052 Hactpoiikn Tabnuubl namepernit Uint /3 Cm. 5.1
(nBOMY.)
H: BpemeHHol ananasoH (cumson)
noTpebneHns MoHOCTA -
1053 Uint Mutk. /3 5-60. pnra
L: BpeMeHHoit ananasox (cumeos) wara
notpebnenns Toka
1054 YcTaeka BpeMeHu 3aaepxku Uint 20 me u/3 100~10000, annHa
coeanHeHus wara 50
1055 Peseps Uint 4/3
1056 Peseps Uint 4/3
1057 Hactpoiiku csizn (asony.) Uint u/3 Cm. n.5.12
1058 H: naponk ans HacTpoikn Uint u/3 0-9999
napameTpoB
1059
Mpumeyanue:

1. He Ucronb3yeTcs Npu CYMTbIBaHNM.
2. x2, ecnu Tekyulee 3HadeHne >11; B ocTanbHbIX ciydasx x1.




4.5 HacTpoiika 3awmTbl

Tabnuua 8
Anpec hdid HasHauyeHune Tun o EnHuub! Atpubyt ®opMaT nepeMeHHON
peructpa appec nepeMeHHoi| M3MepeHus
x1 unu x2 (npum.1);
CpabaTsisanie 0, Hu. rpanuua: 0.2, 0.3
1280 (0500H) 0 MePerpy3Ke Uint A 4/3 vnm 0.4*In, Bepx. rpanuua:
Perpy; 1.0 unu 1.25%In, anvuHa
wara 1
Beibop kpusoit
(nBony.)
1281 Tun kpusoii (aBouy.) Uint 4/3 Cm. n.5.13
Bpems oxnaxaeHus
(nBony.)
Ycraska Toka npu x1 unu x2 (npum.1);
1282 KOPOTKOM 3aMblKaHWM, Uint A u/3 0,1.5~15*cpabatsiBaHne
¢ duKcupoBaHHON no neperpy3ke (agpec: 1280),
3a1epxKoit AnuHa wara 1
YcTaBKa BpeMeHu npu
1283 KOPOTKOM SaMBIKAMAL, | )i 20 me 4/3 5-(20), pnuwa wara 5
¢ ¢ukcupoBaHHoi
3aepxkon
Ycraska Toka npu x1 unu x2 (npum.1);
1284 KOPOTKOM 3aMblKaHWM, Uint A u/3 0,1.5~15*cpabatsiBaHne
c obpaTHo3aBMCHMOA no neperpyske
3apepxKon (appec: 1280), pnvna wara 1
MrHoBeHHOe 3HayYeHne . x1 nn x2 (npum.1);
1285 ToKa Uint A 4/3 0,1.0~20*In, onvHa wara 1
1286 Bawwura HeirTpanu N Uint 4/3 Cm.n.5.14
3nauenne 3aMblKaHWe Ha 3emnio: x1
cpabaThiBaHU vnu x2 (npum.1);
1287 Satuter now K3 Ha Uint A/0.01A u/3 0,0.2~1.0*In, AnvHa wara 1;
- p YTeyka: 0,50~3000, anuna
3emJiio / yTeuke Toka ara 10

BaMmblkaHue Ha 3emnio:
5~50, gnvHa wara 5
YTeuka Ha 3eM7Ii0: CM.

Bpems cpabaTbiBaHus
1288 3awuTel npu K3 Ha Uint u/3
3eMio / yTeuke Toka

n.5.15
H: PexuM koHTpons u/3
Harpysku
1289 L: koapduument Uint CM.n.5.15
OTKMO4YeHUs B 3almTe LVa
o1 K3 Ha zemnio /
yTeuku Toka (cums.)
1290 Hacrpoiiku koHTponst Uint 43
Harpysku 1
1291 Hactpoiikn KoHTpons Uint w3
Harpyskun 2
— Cm.n.5.16
1292 Hactpoiika BpeMeru Uint 43
KOHTpoNIst Harpy3kn 1
1293 Hacrpoiika BpeMeHu Uint u/3
KOHTPONS Harpysku 2
1294 Pabounit pexxum Uint y/3 Cm.n.5.17

3awmTsl 1 (aBouny.)




MpononxkeHue Tabnuue 8

Anpec hdid HasHauyenune Tun o EnvHuub! Atpubyt ®opMaT nepeMeHHON
peructpa appec nepeMeHHoi| M3MepeHus
1295 Pabounit pexim Uint /3 Cm.n.5.18
3awmTsl 2 (aBouy.)
3amblkaHne Ha 3emnio: x1
Savenue sanpoca: unn x2 (npum.1); 0.2~1.0%In
129 cATHan Tpesory npy Uint AOOIA | U3 poweawaral;
K3 Ha se?;Kg/yTeHKe Yreuka: 50~3000, anvHa
wara 10
BaMbikaHue Ha 3emaio:
3HaueHue oTBeTa: x1 unu x2 (npum.1); 0.2~
CUrHan Tpesoru npu . 3HayeHue 3anpoca, AHa
1297 Uint A/0.01A 4/3
K3 Ha 3emsio / yTeuke : wara 1;
Toka YTeuka: 50~ 3HaueHune
3anpoca, AnvHa wara 10
H: Bpems oTseTa:
cHrHan TpesorH npu BaMbikaHue Ha 3emaio:
K3 Ha semnio / yTeuke 5-50, pnuwa wara 5
Yreuka: 0~50, anvHa wara 5
Toka (cums.)
1298 Uint 20 mc /3
L: Bpems 3anpoca: BaMbikaHue Ha 3emsiio:
CUrHan Tpesoru npu BaMbikaHue Ha 3emaio:
K3 Ha semnio / yreuke 5~50, pnvHa wara 5
Toka (cums.) Yreuka: 0~50, anvHa wara 5
H: 3Hayenne 3anpoca: 5- 3uauenme 3anpoca
Ancbananc Toka dpa3 u/3 f !
lcums.) [NvHa wara
1299 Uint 1%
L: Bpems 3anpoca:
avcbanaHc Toka da3 5~60, paviHa wara 1
(cums.)
1300 Swauenme oTeera: Uint 20 mc u/3 5-2000, anuva wara 5
AucbanaHc Toka dpas
1301 Bpewn oreera: Uint 20 mc 4/3 | 50010000, anka wara 50
avcbanawc Toka da3
3HaueHue 3anpoca: 1w <2 (npum.1):
1302 Makc. notpebneque Uint A 4/3 ,,p o
0.2~1.0*In
Toka dasbl A
Bpems 3anpoca: Makc.
1303 notpebnenue Toka Uint S 4/3 15~1500, gnuHa wara 1
dasbl A
BHaueHue oTBeTa: 1w <2 (npum.1):
1304 Makc. notpebnexue Uint A 4/3 pum-1);
0.2~ 3HaueHue 3anpoca
Toka dasbl A
Bpems oTBeTa: MaKc.
1305 notpebnenue Toka Uint S 4/3 15~3000, anuHa wara 1
dasbl A
3HaueHue 3anpoca: 1w <2 (npum.1):
1306 Makc. notpebnexue Uint A 4/3 f o
0.2~1.0%In
Toka dasbl B
Bpems 3anpoca: Makc.
1307 notpebnenue Toka Uint S u/3 15~1500, anuHa wara 1
dasbl B
BHaueHue oTBeTa: 1w <2 (npum.1):
1308 Makc. notpebnexue Uint A 4/3 * pam. 10;
0.2*In~ 3HaueHue 3anpoca
Toka dasbl B




MpononxeHue Tabnuuel 8

Anpec BHyTpennuit HasHauyenune Tun o EnvHuub! Atpubyt ®opMaT nepeMeHHON
peructpa appec nepeMeHHoi| M3MepeHus
Bpems oTBeTa: MaKc.
1309 notpebnenue Toka Uint S u/3 15~3000, AnuHa wara 1
$asbl B
3HaueHue 3anpoca: 1 %2 (npum.1):
1310 Makc. noTpe6nene Uint A u/3 o2t oo T
Toka ¢pasbl C o
BpeMs 3anpoca: Makc.
131 notpebnenue Toka Uint S 4/3 15~1500, gnuHa wara 1
basbl C
3HaueHue oTBeTa: 1 wam =2 (npum.1):
1312 Makc. notpebnenne Uint A 4/3 N pum-1J;
ToKa hazbl C 0.2*In~ 3HaueHue 3anpoca
Bpems oTBeTa: MaKc.
1313 notpebneue Toka Uint S 4/3 15~3000, anvHa wara 1
basbl C
3HaueHue 3anpoca: o wnm <2 (npum.1):
1314 Makc. notpebnenune Uint A 4/3 0.2-1 U*‘p\n o
Toka HeiTpanu N o
BpeMﬂ 3anpoca: Makc.
1315 notpebnenue Toka Uint S 4/3 15~1500, gnvHa wara 1
Heitpanu N
BHaueHue oTBeTa: 1w <2 (npum.1):
1316 Makc. notpebnexue Uint A 4y/3 * M. 1%
Toka Heifrpany N 0.2*In~ 3HaueHue 3anpoca
BpeMﬂ oTBeTa: Makc.
1317 notpebnenue Toka Uint S 4/3 15~3000, anuHa wara 1
HeitTpann N
3HaueHue 3anpoca:
1318 NoHMKeHHoe Uint B 4/3 100-120[5( e{:‘m’; wara 1
HanpsxeHue puM.
Bpems 3anpoca:
1319 MNOHUXKEHHOE Uint 20 mc 4/3 10~3000, anuHa wara 5
HanpsaxeHue
BHaueHue oTBeTa:
1320 NoHMKeHHoe Uint B 4/3 100420[?; elj:dm'; wara 1
HanpsxeHue pum.
Bpewms oTBeTa:
1321 MOHUXKEHHOE Uint 20 mc 4/3 10~3000, anuHa wara 5
HanpsxeHue
1322 3HaueHue 3anpoca: Uint B u/3 100~1200, pnuna wara 1
nepeHanpsxexue (npum. 2)
1323 ni’;::g;;’:;zﬁje uint 20 me u/3 10~3000, AnvHa wara 5
1324 3HaveHwe oTBeTa: Uint B w3 100~1200, pnuna wara 1
nepeHanpsxexue (npum. 2)
1325 nfp”:“g;;‘jg:;e Uint 20 e 43 | 10-3000, pruwa wara 5
3HaveHne 3anpoca:
1326 M‘le”:;:’a‘j;fﬂ Uint 1% /3 2-30, pauHa wara 1
HanpsaxeHusa




MpoponxeHue Tabnuue 8

Anpec hdid HasHauyenune Tun o EnvHuub! Atpubyt ®opMaT nepeMeHHON
peructpa appec nepeMeHHoi| M3MepeHus
Bpems 3anpoca:
1327 Ancbananc Uint 20 mc /3 10~3000, Anvka wara 5
MexdasHoro
HanpskeHns
3HaueHue oTBeTa:
1328 avcbanaHc Uint 1% u/3 2~ 3HayeHue 3anpoca,
MexdazHoro AnvHa wara 1
Hanps>xeHus
Bpewms oTBeTa:
1329 Ancbananc Uint 20 mc u/3 10~3000, Annka wara 5
MexdasHoro
HanpskeHns
3HaueHue 3anpoca: /100;
1330 poca: Uint My u/3 4500~6500, pvHa wara 50
NOHWXKEHHas YacToTa
(npum. 2)
1331 Bpewn 3anpoca: Uint 20 mc u/3 10~250, Anuta wara 5
NOHWXKEHHas YacToTa
3HaveHve oTBeTa: /’IUU'
1332 . Uint My y/3 4500~6500, pnvHa wara 50
NOHWXXEeHHasa YacToTa
(mpum. 2)
1333 Bpeun oreera: Uint 20 mc u/3 10~1800, Anvka wara 5
NOHWXEeHHasa YacToTa
3HaveHne 3anpoca: /’IUU'
1334 y Uint My u/3 4500~6500, anvua wara 50
NoBblWEeHHas YyacToTa
(npum. 2)
1335 Bpewn 3anpoca: Uint 20 mc u/3 10~250, Anuwa wara 5
noBbllWeHHasa YyacToTa
BHaueHve oTBeTa: /’IUU'
1336 } Uint My u/3 4500~6500, anuHa wara 50
NoBbllWEeHHasa YyacToTa
(npum. 2)
1337 Bpews oTsera: Uint 20 mMc u/3 10~1800, AnuHa wara 5
noBblleHHasa YyacToTa
3HaueHue 3anpoca: _
1338 3aluTa oT nepekoca Uint 4/3 ?:A B. g
a3 T
1339 Staderme 3anpoca: Uint kBT 4/3 5~500, AnuHa wara 1
obpaTHas MOLHOCTL
1340 Bpewn 3anpoca: Uint 20 mc u/3 10~1000, Annka wara 5
o6paTHas MOLLHOCTL
1341 3HaueHue oTBeTa: Uint BT u/3 5~3HaueHue 3anpoca,
obpaTHas MoLWHOCTL AnvHa wara 1
1342 53EH Bpews oreera: Uint 20 mc 4/3 | 50~18000, anuma wara 50
o6paTHas MOLLHOCTL
Mpumeyanue:

1. x2, ecnu Tekyuiee 3HaveHne >11; B ocTanbHbix caydasx x1.

2. Ycnosus:

BHaveHue oTBETa ANS NOHWKEHHOro Hanps>XXeHns 2 3HaueHune 3anpoca Ans NOHWXXEHHOro HanpsXeHus; BHayeHue oTBETa
ANst NOBbIWEHHOMo HanpsXeHns < 3HaueHune 3anpoca Ans NOBbIWEHHOro HanpsXeHuns.
3HaueHMe 0TBeTa N8 MOHMXKEHHOI YacTOTbl > 3HaueHMe 3anpoca ANA NOHWXKEHHO YacToTkl, 3HayeHNe 0TBeTa AR NOBbI-

LIEHHO 4acToTkl € 3HayeHNe 3anpoca ANA NOBbILEHHOM YaCcTOoThI.

Ecnv ycnoBue He BbINONHEHO, pacLieniTeb BbIMOMHUT NPUHYANTENBHOE OTKIOYEHME.
3. In: KpaTHbI HOMUHANBHbIN TOK.
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5 OMUCAHUE TUNOB AAHHBIX

5.1 P a3
Tabnnua 9
But Auanaso? Onucauue HasHauenue
3HaueHui
O=koppekTHoe YepepoBaHue da3
0~1 0-~2 =ABC 3HayeHue nopsaka yepegoBaHus ¢pas
2=ACB
2-15 Peseps Peseps
5.2 Pabouee cocTosiHne
Tabnnua 10
But Amanaso? Onucauue HasHauenue
3HaueHui
0=pa3soMkHyT
0-~1 0-3 T=pasmeikarive CocTosiHue BbiknOYaTeNs
2=3aMKHyT
3=3aMbikaHue
2 01 [J1=on<mown= Dnaxok aBapuitHoro curiana
=BKNOYNTL
3 01 O=otkmiosmy Dnaxok OTKAKYEHNS
1=BKnIOYUTL
4 01 U:CGpcS Coctosiue DI1
1=Hactpoiika
5 0,1 U=C6pos CocrosHue DI2
1=Hactpoiika
6 0,1 10=pacLLenneHMe CocTosiHue auckpeTHoro Bbixoga DO1
=cpabaTbiBaHne
7 0,1 1U=pacLLenneHMe CocTosiHue anckpeTHoro Bbixoaa DO2
=cpabaTbiBaHue
8 0,1 O=pacuennenune CocTosiHue anckpeTHoro Bbixoga DO3
T=cpabaTbiBaHue
9 0,1 O=pacuennenie CocTosHue anckpeTHoro Bbixoga DO4
1=cpabaTbiBaHue
10 0,1 O=orkniouwTy HoBoe cpabatbiBaHue no aBapuu
1=BKNIOYUTL
m 0,1 O=oTkniouwTe HoBblIit aBapuiiHblit curHan
1=BKNOUYUTL
12 0,1 O=otkniosuTy HoBoe cobbiTve - M3MeHeHNe cocTosHNSA
1=BKNIOYUTL
O=Het
1=0wwnbka 3CMN3Y
13~15 0~4 2=0wwnbka BbI6OPKM BXOAHOTO cUrHana [laHHbIe caMoanarHoCTUKK pacuenutens
3=0wwnbka 03y
4=0wwnbka N3Y




5.3 ABapuitHbIiA cMrHan

Tabnuua 11
But o 0 HasHauenune
3HaueHui
O=oTkntounThL O
0 0~2 ABapuiiHblii cUrHan KOHTpons Harpysku 1
1=BKNIOYUTL
O=0TKNIOUNTL e
1 0,1 ABapuiiHbIi CUTHaN KOHTPONS Harpysku 2
1=BKNOYUTL
2 0,1 O=otknioums MpenBapuTeNbHbIN aBapUHbBIA CUTHaJ MO Neperpyske
' 1=BKNIOYUTL P P P perpy
O=oTKNIOUNTL e
3 0.1 ABapUItHbIN CUrHAN N0 TOKY 3aMbIKaHNs / yTeuku Ha 3eMno
1=BKNOYUTL
O=oTKNI04MNTL -
4 0,1 ABapwitHblii curHan: aucbanauc Toka das
1=BKNOYUTL
O=0TKNOUNTL o
5 0.1 ABapWiiHbIil cMrHan no Makc. notpebnexnio Toka ¢passl A
1=BKNOUYUTL
O=oTKNIO4MTL -
6 0.1 ABapWiiHbIii curHan no Makc. notpebnennio Toka pasbl B
1=BKNIOYNTL
O=oTkntounTh —_
7 01 ABapuiiHblii curHan no Makc. notpebnennio Toka dpasel C
1=BKIOUYNTL
O=oTKNIO4MTH — M
0.1 ABapWiiHblit curHan no Makc. notpebnexuio Toka Heittpanu N
1=BKNIOYNTL
O=oTkntounThL -
9 01 ABapwiiHblii curian: aucbananc MexdasHoro HanpsixeHus
1=BKNIOYUTL
OTKNIOYNTD -
10 0.1 f curHan no y Hanp: "
1=BKNOYUTL
O=oTkntounThL O
1" 0,1 ABapuiiHblii curHan no nepeHanpskeHuo
1=BKNIOYUTL
0=0TKNIOUNTL e .
12 01 ABapuiiHblit curHan no obpaTHON MoLHOCTN
1=BKNOYUTL
O=oTkntounTh - M
13 pi CWUrHan no no ol YacToTe
1=BKNIOYUTL
O=oTKNIOUNTL o o
14 ABapWiiHblit CMrHan No NOBbIWEHHOM YacToTe
1=BKNOYUTL
O=oTKNI04MTL -
15 ABapwuiiHblil curHan no nepekocy ¢pa3
1=BKNIOYUTL
O=0TKNOUNTL
16 Asapuiinbiii curian DIT (undp. exo,
1=BKNOUYUTL P (undp a)
O=oTKNI04UTL -
17 ABapwittblit curtan DI2
1=BKNIOYNTL
O=o0TkniounThL P
18 ABapuiiHbIi CUrHaN OWKUBKM Nepesayn AaHHbIX
1=BKIOUYUTL
O=oTKNIO4MTH -
19 ABapWiiHbIii CUrHaN U3HOCa KOHTAKTOB
1=BKNIOYNTL
O=oTkntounThL -
20 ABapuiiHblii CUrHan camoaMarHoCTKN
1=BKNIOYUTL
21-31 Peseps Peseps
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5.4 Tun HencnpaBHOCTYH U ¢asbl

Tabnuua 12

But o
3HayeHui

0 HasHauenune

0=¢aza A
1=¢dasaB
2=¢azaC
3 = Heittpans N
4 = HepencTBuT.

HeucnpasHocTb dasbl

Ecnu tvn owmbkm = 18:
0=DI
1=DI2

OTkntoyeHue no uamMeHeHnio cocTosHns DI

8-~15 0~2

CwM. Tabnuuy «Tunsl

M Tun HencnpaBHOCTK
HemcnpasHoCTe»

Tabnuua 13 - Tunbl HeucnpasHocTen

Kop HencnpaBHocTH

Onuncanue TMNa HeNCNpaBHOCTH

0 HeT HencnpaBHocTein

1 Mepekoc ¢a3

2 MoHuxeHHas yacToTa

3 MoBbilweHHas yacTota

4 MoHWXeHHoe HanpsixeHne

5 Mepenanpsixexue

6 JMucbanaHc MexpazHoro HanpsiKeHUs

7 Meperpyska

8 KopoTkoe 3aMbikaHWe ¢ KpaTKoBpeMeHHo 06paTHO3aBMCMMON 3aAepXKOM OTKNoUeHNs
9 KopoTkoe 3aMbikaHne ¢ GUKCMPOBaHHOI 3aepPXKOil OTKIIOYEHUS

10 MrHoBeHHbI Tok K3

1" [LencTsue 3awmtel MCR

12 [encteue 3awmtbl HSISC (oTknoyeHne npu Bbixode NapameTpa 3a npeaensi)
13 KopoTkoe 3aMbikaHue Ha 3emilio

14 YTeyka Toka

15 JMucbananc Toka pa3

16 MpeBbiweHune Makc. notpebnexns

17 O6paTHas MolHOCTL

18 OTknloyeHme no u3meHeHmio coctosHus DI

19 BoknpoBKa 0TKloUeHWs NPU KOPOTKOM 3aMbIKaHUM Ha 3eMll0

20 OTK/II0YEHUE 30HbI KOPOTKOro 3aMblKaHWUs NPOBOAKN JIMHWUK CBA3N

21 Owwubka Tecta neperpysku

22 Ownbka TecTa KOPOTKOro 3aMblkaHusi C 06paTHO3aBMCUMON 3a[1ePXKKOI OTKIIOHEHUS
23 Owwnbka TecTa KOpoTKOro cd p oMt i oTKMOYeHNUs
24 Ownbka Tecta MrHoBeHHoro Toka K3

25 Owwubka Tecta aencrems 3awmTsl MCR

26 Ownbka TecTa AeicTeuns 3awntsl HSISC (oTkniodeHme npyu BbixoAe 3a npeaens)
27 Ownbka TecTa KOPOTKOro 3aMbikaHUs Ha 3eMIio

28 Owwubka TecTa yTeukun Toka
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5.5 [laHHble HeMCnpaBHOCTU

Tabnuua 14
EnvHnua ®opmat
Int Tun cobbiTua HasHauenune AMHAL P o
u3MepeHus nepeMeHHoMn
Meperpyska, MrHoBeHHbIi Tok K3, kopoTkoe
3aMblKaHWe NPOBOAKM IMHMNA CBA3N, HeWc-
NPaBHOCTb 3a3eMEHMS IMHNM CBA3M, 3alynTa
o x1 unn x2 (npum. 1)
OT KOPOTKOT0 3aMblKaHMs C pUKCUpoBaHHON/
o o yTeuyka Toka: x0.01
0bpaTHO3aBUCHUMON 33 PXKKOIA, 3aLLMTa OT A
Tect YTe4KU ToKa:
KOPOTKOTO 3aMblKaHus Ha 3eM1io / yTeuku «0.01
Toka, owmbka TecTa neperpysku, ownbka Tecta :
KOpOTKOr0 3aMblkaHus, owmbka TecTa KopoT-
KOro 3aMbIKaHWsi Ha 3eMAlo / yTeuku Toka
Koadpdpuumnent
Bawwura o1 gucbanaHca Toka da3 naucbanawca npu % x1
MakCMManbHOM ToKe
AsapuiiHoe 3Ha4eHune
BawwTa passl A no notpebnennio P A x1 unn x2 (npum. 1)
notpebnenns passl A
ABapwuiiHoe 3HauyeHne
BawwTa ¢passl B no notpebnenunio P A x1 unu x2 (npum. 1)
notpebnenns dassl B
AsapuiiHoe 3HayeHne
3awwuTa pasbl C no notpebnermio P A x1 unn x2 (npum. 1)
notpebnexns dassl C
ABapuiiHoe 3HaueHne
3awuTa HeidTpanu no notpebnernio notpebnexns A x1 unn x2 (npum. 1)
HelTpanu
HeucnpasHocTs
3awunTa T NOHMKEHHOTO HaNPsXXeHNs npy1 MaKcMManbHOM B x1
CeTeBOM HanpsxeHun
0
HewncnpasHocTb
3alwmTa oT NnepeHanpsxeHns NPV MUHUMaNbHOM B x1
CeTeBOM Hanps>XeHnn
Koadpdpuumnent
3awuTa oT Ancbanatca MexxdpazHoro nvcbanatca npu %
o
HanpsxeHns MaKCcMManbHOM
HanpsxxeHnn
3alumTa OT NOBbIWEHHOI YacToTbl HewncnpasHocTb ru «0.01
MoHnxeHHas yacToTa no yactoTe :
HekoppekTHoe 1:ABC
Bawwuta oT nepekoca dpa3
yepeposaHue pa3 2:ACB
o HeucnpasHocTs x1 (uenoe co
BawwmTa ot 06paTHOM MOLLHOCTH kBT
M0 MOLLHOCTY 3HaKoM)
Bawwmra MCR/HSISC He ncnonbayercs
Tect 3awmtel MCR/HSISC Ve
I Bpema 3apepxku -
Mnaawuit but
c AnunHa wara: 50
2 Bpems 3aaepxkm -

cTapluit but
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Mpoponxkerne Tabnnubl 14

Int

Tun cobbiTua

HasHauenune

EauHunua
u3MepeHus

®opmat
nepeMeHHown

3afiaHHOE 3HaueHne
aBapuitHoro
cpabaTtbiBaHus

EavHuueit name-
peHusi napameTpa
3awmTsl MCR/
HSISC v Tecta
MCR/HSISC siB-
nsietes KA, Apyrue
HEMCrpaBHoCTH
OTHOCHTCS K Ha-
CTPOVKE 3alLMTLI.

KNI0YEHNs, MTHOBEHHbIN Tok K3, kopoTkoe 3a-

JIMHUM CBS3U, KOPOTKOE 3aMblKaHKe NPoBOAKN
JIMHUM CBA3U, TECT Neperpysku, TecT KOPOTKOro

Meperpyska, kpaTkoBpeMeHHas $ukcupo-
BaHHasi / obpaTHo3aBMCMMas 3aepxKa oT-

MblkaHue Ha 3emnio / yTeuka Toka, Aucbanaxc
Toka ¢as, npesbllieHne Makc. notpebnenus,
0bpaTHas MOLIHOCTb, OTKIIOYEHNE IUCKPeT-
Horo Bxopa DI, HencnpasHoCTb 3a3eMneHns

3aMblKaHus, TECT MrHOBEHHOro Toka K3, TecT
KOPOTKOTrO 3aMblKaHus Ha 3eMito / yTeuku Toka

Tok dpassl A

x1 unn x2 (npum. 1)

Mepekoc $a3, NOHMXKEHHas YacToTa, NoBbI-

LWEHHas YacToTa, MOHUKEHHOE HaNpsXeHue,

nepeHanpsxeHue, gncbananc MexeasHoro
HanpskeHns

MexdasHoe
HanpsxeHue AB

x1

Meperpyska, kpaTkoBpeMeHHas $puKcMpo-
BaHHas / 0bpaTHO3aBUCKUMas 3aepkKa OT-
KNI0YEHNs, MTHOBEHHbIN Tok K3, kopoTkoe 3a-
MblKaHue Ha 3emnio / yTeuka Toka, Aucbanaxc
Toka a3, npesbilieHne Makce. noTpebneHns,
obpaTHas MOWHOCTb, OTK/IIOYEHME AMCKPeT-
Horo Bxogia DI, HencnpasHoCTb 3a3eMneHns
JIMHAW CBSA3W, KOPOTKOE 3aMbiKaHue NPOBOAKM
JIMHAW CBSA3W, TECT Neperpysku, TecT KOPOTKOro
3aMbIKaHuNsl, TeCT MTHOBEHHOr0 Toka K3, Tect
KOPOTKOr0 3aMbIKaHusi Ha 3eMli0 / yTeuku Toka

Tok ¢pasel B

x1 unn x2 (npum. 1)

Mepekoc $a3, NOHMXKEHHas YacToTa, NoBbI-
LWeHHas YacToTa, MOHUKEHHOE HaNpsiXeHue,
nepexanpsikenue, gncbananc MexdasHoro

HanpsxeHns

MexdasHoe
HanpsxeHue BC

x1

Meperpyska, kpaTkoBpeMeHHas ¢puKcMpo-
BaHHas / obpaTHO3aBUCKUMas 3aepKKa OT-
KNI0YEHNs, MIHOBEHHbIN Tok K3, kopoTkoe 3a-
MblKaHue Ha 3emnio / yTeuka Toka, Aucbanaxc
Toka ¢as, npesbilleHne Makc. notpebneHns,
obpaTHas MOLWHOCTb, OTK/IOYEHME AMCKPeT-
Horo Bxofia DI, HencnpasHoCTb 3a3eMneHns
NIMHMW CBA3MW, KOPOTKOE 3aMbikaHue NPOBOAKM
NIMHAW CBA3N, TECT Neperpysku, TecT KOPOTKOro
3aMblKaHus, TeCT MrHOBeHHOro Toka K3, Tect

Tok ¢azel C

KOPOTKOrO 3aMblKaHWs Ha 3eMt0 / yTeuku Toka

x1 nan x2 (npum. 1)
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MpononxeHue Tabnuuel 14

Eavnnua ®opmat
Int Tun cobbiTua HasHauenune AMHAL P o
u3MepeHus nepeMeHHoMn
Meperpy3ka, kpaTkoBpeMeHHas ¢puKcMpo-
BaHHasn / o6paTHO3aBMCKUMas 3aepXKKa OT-
KII04eHMS, MrHOBEHHBI Tok K3, kopoTkoe 3a-
MbIKaHWe Ha 3emnio / yTeuka Toka, Aucbanaqc
Toka ¢as3, npesbilleHne Makc. noTpebneHns,
obpaTHas MOLIHOCTb, OTK/IOYEH e ANCKPeT- Tok Heittpanu N A x1 unu x2 (npum. 1)
Horo Bxosia DI, HencnpasHoCTb 3a3eMneHns
7 JIMHWM CBA3M, KOPOTKOE 3aMblKaHWe NpPoBOAKM
JIMHWM CBA3M, TECT Neperpy3ku, TeCT KOPOTKOro
3aMblKaHus, TeCT MrHOBeHHoro Toka K3, Tect
KOPOTKOr0 3aMblKaHusi Ha 3eMAi0 / yTeuku Toka
Mepekoc $as, NOHWXEHHOE HanpsixeHwe,
nepeHanpsixenue, aucbanaHc MexdasHoro YacroTta cuctemsl My x0.01
HanpsaxeHus
MpuMeuaHue:
x2, ecnu Tekylee 3HaueHue >11; B ocTanbHbIX ciyyasx x1.
5.6 ®nar cTaTyca 3anuceii 0 HeMCNPaBHOCTH
Tabnnua 15
But i o] HasHauenune
0 = HeunTaemas 3anuch M
0 01 CocTosiHWe roToBHOCTW ONpeseneHHbix 3anucei
1 = unTaemas 3anuce
1-3 0-7 O6uiee uncno aBapuitHelx cpabaTtbiBaHuMil ycTpoiicTBa
4~6 0-~7 06Liee 4nCNo aBapUHbIX CUTHANO0B
7~9 0~7 06Lee YACNO U3MEHEHUIA COCTOSIHUSA
10~15 Peseps Peseps
5.7 [laHHble ANS CYUTbIBAHUA
Tabnuua 16
But i i 0 HasHauenue
0 = 3anuck 06
oTKIoueHM Bepywmii komnbloTep o603HayaeT TN 3anuceit
0~7 0~2 1 =3anuce 06 aBapuitHom AL P
AN CYUTBIBAHMS
curHane
2 = 3anuck 0 cMeleHnn
8-15 0-7 _ Beayuiuit koMnbioTep 0603HauaeT, kakylo 3anu1ce

CYNTHIBATHL

5.8 Tabnuua KoMaHp,

AAAAH, CCCCH

5555H = komaHpa pacuennenns (pasmbikaiowee pene (DO)
cpabaTbiBaeT Npu 3aMbikaHuy BbIKloYaTens).
8888H = komaHpa cbpoca

Tabnnua 17
But JlnanasoH 3Ha4eHuin OnucaHue HasHaueHue
AAAAH = komaHaa 3aKkpbiTus (3ambikaowwee pene (DO)
cpabaTbiBaeT Npu pasMmsikaHUM BbiKlouaTens).
5555H, 8888H, CCCCH =komManpa oTkniodetus (pacuenutens cpabatbisaet npu
0~15 3aMbIKaHUK BbIKloYaTens). Komanga 1Y
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5.9 Hactpoiika ¢pyHkumii DO
Tabnuua 18 - 1045 (0415H)

But i o] HasHauenune
0~7 0-~32 CM. Tabnuuy dbyHKUMI Hactpoiika ¢yHkuuin DO
8~15 0~32 Cm. Tabnnuy dyHkumMin Hactpoiika ¢pyHkuuin DO2
Tabnuua 19 - 1046 (0416H)
But [ o] HasHauenune
0~7 0~-32 Cwm. Tabnuuy dyHkumit HacTpoiika gyHkumit DO3
8~15 0-32 Cm. Tabnuuy dyHkumMin HacTpoiika ¢pyHkuuit DO4
Tabnuua 20 - Oyrkumn DO
YcraBka Onucanue GyHKUUM

0 06wmit anckpeTHbli Bbixog DO

1 JIMCKpeTHbIN BbIXOA aBapUitHOTO cUrHana

2 CpabatbiBaHue no aBapumn

3 ABapuiiHblil cUrHan caMoaMarHocTukn

A KoHTponb Harpysku 1

5 KoHTponb Harpysku 2

6 MpenBapuTeNnbHbIA aBapuitHbIA CUrHan No neperpyske

7 Meperpy3ka

8 ABapus ¢ kpaTkoBp HHO i OTKJ

9 ABapus no MrHoBeHHoMy Toky K3

10 KopoTkoe 3aMblkaHie Ha 3emaio / yTeuka Toka

1 KopoTkoe 3aMblkaHie Ha 3eMiio / yTeuka Toka

12 [Hucbanaxc Toka pa3

13 HeuncnpasHocTb HeidTpanu

14 MoHWxXeHHoe HanpsixeHne

15 Mepexanpsikerue

16 JMucbananc mMexdasHoro HanpsixeHus

17 MoHnxeHHas yactota

18 MoBblWweHHas yacToTa

19 HewncnpagHocTb no 3HayeHuio noTpebnenns

20 HeuncnpaBHocTb Mo MoLHOCTM

21 CenektusHas 3awura ot K3

22 CpabaTtbiBaHue

23 Pacuennenue

24 Mepekoc da3

25 Hewncnpasrocts MCR/HSISC

26 HencnpagHocTb 3a3emMneHns nuHum ceasn

27 KopoTkoe 3aMbikaHne NpoBOAKM TMHNN CBA3N
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MpononxeHue Tabnuuel 20

YcraBka Onucanue pyHKUUM
28 HeucnpasHocTb dassl A no notpebnexunio
29 HeuncnpasHocTb dpa3sbl B no notpebnenuio
30 HeucnpasHocTs dassl C no notpebnennio
31 HeuncnpaBHocTb HeidTpanu no notpebnernio
32 MoTpebneHue 3a gonycTuMbIMK Npeaenamu

5.10 Pexxum BbinonHexus DO n DI

Tabnuua 20
But JlmanasoH 3HaueHui Onucanue HasHauenune
0 = aBapuitHbIi curHan
1= oTknioyeHune
0-2 0-5 2 = 30Ha yTeyku Toka HacTtpoiika
3 = 06wWwit anckpeTHbIit Bxog, DI dyHkumia DI
4 = 30Ha HEMCNPABHOCTI 3a3eMNIEHNSA INHUN CBA3N
5 = 30Ha KOPOTKOr0 3aMblKaH1s NPOBOAKN IMHIN CBA3N
0 =curHan Tpesoru
1= oTknioyeHue
3.5 0-5 2 = 30Ha yTeukM Toka Hactpoiika
3 = 0bwnit guckpeTHbiid Bxog DI dyHkumin DI2
4 = 30Ha HeUcnpaBHOCTH 3a3eMIeHNSA NIMHUN CBA3KN
5=30Ha KOPOTKOro 3aMblKaHus NPOBOAKN TNHUN CBA3N
6 01 0=HO Pexum
! 1=H3 BbinonHenus DI1
7 01 0=HO Pexum
' 1=H3 BbinosiHerus DI2
0=HO
1=H3 Pexum
8.9 0-3 2 = umnynsc HO BbinonHeHus DO1
3 =umnynsc H3
0=HO
1=H3 Pexum
10.1 0-3 2 = umnynsc HO BbinosiHeHus DO2
3 =umnynsc H3
0=HO
1=H3 Pexum
12.13 0-3 2 = umnynsc HO BbinosHexns DO3
3 =umnynsc H3
0=HO Pexum
14,15 0-3 1=H3
BbinonHexuns DO4
2 = umnynbe HO
5.11C HacTpoiikn peHuii
Tabnuua 21
But 0 HasHauenue
0 =3 ¢a3ebl, 3 nposoaa, 3
TpaHcpopMaTopa Toka
0~-1 0~2 1=3 dasel, 4 nposona, 3 Cnocob opraHusauuy Lenu cuctems!
TpaHcpopMaTopa Toka
2 =3 ¢a3ebl, 4 nposoaa, 4
TpaHcpopMaTopa Toka
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MpononxeHue Tabnuue 21

But o] HasHauenune
2 01 ?i’;t Montockl NUTaHUs cucTeMsbl
3 0.1 0= HIDKHI BB0A Montockl NUTaHMA cucTembl
1 = BepxHnii BBOA,
4 0 0 = apudpmetnsauns Cuetyunk notpebnexus
5 0 0 =cnaip Tun BpeMeHHOro okHa noTpebnenuns Toka
6~7 0 0 = apudpmetnsauns CyeTymnK MoLLHOCTH
8 0 0= cnang Tun BpeMeHHOro okHa
9-15 Peseps Peseps
5.12 HacTpoiiku cBsi3u
Tabnuua 22
But o] HasHauenune
0~7 0~255 Anpec
0=9600
1=19200
8~11 0-3 2-38400 CKopoCTb nNepefaym faHHbIX:
3=115200
0 = pasbnokupoeats
12 01 336n0KkMpoBaTL BnoknpoBKa AMCTaHLMOHHOIO ypaBieHns
13 01 0 = pasbnokuposars Bnokuposka napameTpos
1 =3abnoknposath
14~15 Pesepe Peseps
5.13 Bbibop kpuBoit
Tabnuua 23
But JnanasoH 3HaYeHUn OnucaHue HasHaueHue
0=C01, 1=C02, 2=C03, 3=C04,
4=C05, 5=C06, 6=C07, 7=C08, o
0-3 0-15 8-C09, 9C10, 10-C11. 11-C12, Bei6op KpuBoii (cM. npuMeyatie)
12=C13, 13=C14, 14=C15, 15=C16
0=SI
1=Vl
2=El (06w.) .
b4~6 0-5 3= (nsur.) Tun kpueoi
4=HV
5= 1T
0 = MrHoBeHHO
1=10 MuH.
Tun oxnaxpeHns
7-9 0~7 p
(nns kpusoit El (geur.) He ucnonsayercs)
10~15 Peseps Peseps
Mpumeyanue:

Tun kpusoit Tun kpusoit: 12T, nyHkT 0-10.

27




5.14 HacTpoiika 3aluTbl HeiATpanu

Tabnuua 24
But JlnanasoH 3HaueHui Onucanune Ha3HaueHue
0=50%
1=100%
0-~15 0-4 2=160% HacTpoiika 3aLuTel HeilTpanu
3=200%
4 =BbIKN

5.15 KopoTkoe 3aMbikaHue Ha 3eMJiio / yTeuka Toka

Bpems paboTsi B pexxuMe aBapuu B 18a pa3a bonblue BpeMeHy cpabaTbiBaHWs 3aliMTbl OT yTeuku Toka

Tabnnua 25
HaHHble 0 1 2 3 4 5 6 7 8 9 10 1
3Hauenue| Mruosento | 0.06 | 0.08 | 0.17 | 025 | 033 | 042 | 050 | 058 | 067 | 075 | 0.83

Tabnuua 26 - KoappuumeHT oTKII0YEH!S B 3aLLUTE OT KOPOTKOTO 3aMblKaHUs Ha 3eMito / yTeyku Toka

3 = MowHoCTb 2

But JunanasoH 3HaYeHuin Onucanune HasHayenune
07 K3 Ha semnio: 0,15-60, gnvHa wara 5 710 OTK/IIOYEHUS B 3aLLUTE OT KOPOTKOrO
YTeuyka Toka: 60 3aMblKaH1st Ha 3eM1i0 / yTeuku Toka
0=Tok 1
1=T0K 2
8~15 2= vouocrs 1 PexuM KOHTpoNs Harpysku

4=BbIKN
»5 Peseps
5.16 KoHTponb Harpysku
Tabnwua 27
Type Napametp W3MepeHus i ®opMaT nepeMeHHOR
YcTaska 1 A 0.2~1.0*In, anuHa wara 1 x1 nau x2 (npum. 1)
Tox 1 Ycraska 2 A 0.2~1.0*In, anuHa wara 1 x1 unu x2 (npum. 1)
YcraBka Bpemenn 1 1%Tr 20~80 x1
YcTaBka BpeMeHn 2 1%Tr 20~80 x1
Ycraeka 1 A 0.2~1.0%In, AnuHa wara 1 x1 unu x2 (npum. 1)
YcTaska 2 A 0.2 In, gnvHa wara 1 x1 nau x2 (npum. 1)
Tox2 YcTtaBka Bpemern 1 1%Tr 20~80 x1
YcTaBka BpemeHn 2 S 10~600 x1
Ycraska 1 kBT 200~10000 x1
Ycraska 2 KBT 200~10000 x1
MouyHocTs 1
YcTaBka Bpemern 1 S 10~3600 x1
YcTtaBka BpemeHu 2 S 10~3600 x1
Ycraska 1 kBT 200~10000 x1
Mowrocrs 2 Ycragka 2 KBT 100~Ycraska 1 x1
Ycraeka Bpemeru 1 S 10~3600 x1
YcTaBka BpeMeHn 2 S 10~3600 x1
MpumMeyanue:

1. x2, npu HoMUHanbHoM Toke > 2500 A; B ocTanbHbIxX ciyyasx x1.
2.1n - KpaTHbI HOMUHANBHBIN TOK; Tr — ycTaBka BpEMEeHU neperpysku.
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5.17 Pabouuit pe>xum 3awutel 1

Tabnuua 28
But JnanasoH 3HaueHui Onucanune HasHaueHue
0 0,1 0= Asapuiibiit curian WAHBIA CUTHan no 0 Ha 3eMJ1io
' 1= BbIK s
1 0.1 0 = oTknioyeHne o
8 1= BbIKN TKIIOYEHME MO 3aMblKaHWIo Ha 3eMAi0
2~-3 0~2 [Luncbanaxc Toka dpa3
4~5 0-2 BawwuTa dasbl A no notpebnexnio
6~7 0~2 0 = ABapuitHbii curnan Bawura pasbl B no notpebnequto
1= oTknioYeHne
8~9 0~2 2= BbIKJ1 3awwmTa da3sel C no notpebnernio
10~-11 0~2 3awuTa HeinTpanu no notpebnernio
12~13 0~2 3alynTa 0T NOHWUXKEHHOrO HaNPsXeHNs
14~15 Peseps Peseps
5.18 Pa6ouuit pexxum sawuthl 2
Tabnnua 29
Bur JnanasoH 3HaveHui Onucanune HasHaueHue
0~1 0~2 BawuTa oT nepeHanpsixeHus
2.3 0-2 Bawwmra o1 gucbanaHca MexdasHoro
Hanps>keHus
0 = ABapuitHblit curHan
4~5 0~2 1 = OTKIIOYEHWE 3awmTa OT NOHMKEHHON YacToThl
6~7 0~2 2=BbIKN 3alMTa oT NoBbLILWEHHOW YaCTOThI
8~9 0-~-2 3awuTa ot 06paTHOM MOLLHOCTH
10~11 0~2 3awwmra oT nepekoca da3
12 0-2 0= “rHopuposarine HeucnpasHocTb AMHNMK CBA3M
1 = ABapuitHelii curHan
13~15 Peseps Peseps

6 OTBET PACLIENUTENS HA HEMCNPABHOCTb

B xofie B3anMoaeiicTBUA C APYrMN YCTPOACTBaMI PacLienuTeb NPOM3BOANT OTBETHbIE AEMCTBUSA, BbICTyNas B kayecTse
BCMOMOraTe/lbHOro CPe/CTBa ANArHOCTUKY CBA3N. PasbsicHeHne no koaam cbos ceszm:

02: owwnbka nepeMeHHoi agpeca

03: owwnbka nepeMeHHO 3HaueHus

04: HET NONHOMOYUIA Ha ynpaBneHne

WUsroToButens: HdpopmaLms ykasaHa Ha ynakoBKe nsgenus.

WMnopTep n npeacTaBuTens Toprosoii Mapku EKF no paboTe ¢ npeteHsusaMu Ha Tepputopum Poccuitckonn ®Pepepauum:
000 «3nektpopetwenus», 127273, Poccus, Mocksa, yn. OTpagHas, a. 2B, ctp. 9, 5 atax.

Ten.: +7 (495) 788-88-15. Ten.: 8 (800) 333-88-15 (nentctayet Tonbko Ha Tepputopun PO)

WMnopTep 1 npeactasutens Toprosoit Mapkn EKF no pabote c npe- ppuTopum P KazaxcraH:

TOO «3Hepropewenns Kasaxcran», KasaxctaH, r. AnMatel, Boctanasikckuit painoH, yn. TypryT Osana L. 247, 8. 4.
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