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HacToswee pykoBoacTBo no akcnnyataumm (PJ) pacnpocTpaHseTcs Ha permctpaTo-
pbl Bugeorpacgpuyeckne Metpan-910-104K (manee no TekcTy - perncrtpaTopkl) U NpegHasHa-
YeHO Ans U3yyYeHus MX yCTponCTBa, NpUHUMNa AEeNCTBMSA U NpaBun aKcnnyaTauumn.

B pykoBoacTBe no akcnnyaTtaumu npuBedeHbl OCHOBHbIE TEXHUYECKME XapakTepucTu-
K1, yKa3aHus Mo NPUMEHEHWI0, NpaBuna TPaHCMOPTUPOBAHNSA, XPaHEeHUs 1 Apyrve CBeAeHus,
HeobXxoauMMble ANs NpaBMNbHOW 3KcnnyaTaumu peructpatopoB. [Mpu akcnnyatauuu peru-
CTPaToOpOB AOMONMHUTENBHO PYKOBOACTBOBATLCHA MnacrnopToM "PeructpaTtop Buaeorpadude-
ckun MeTpaHn-910" 3064.740 NC".

KOHCTpyKUMs  permcTpatopoB  MOCTOSIHHO — COBEPLUEHCTBYeTCH  MpeanpusiTuem-
N3roToBuTENEM, NO3ITOMY MOFYT OblTb HE3HaYMTENbHbIE OTNNYNA OT NPUBELEHHOrO B HaCTo-
ALEeM JOKYMeHTe OMUcaHus, He Bnmsowme Ha paboTocnocobHOCTb N TEXHUYECKNE XapaKTe-
PUCTVKM PerncTpaTopos.

MN3roTaBnueatoTca Mo TEXHUYECKUM ycnosusam TY 4227-016-99278829-2012



1 OMUCAHUE U PABOTA

1.1 HasHauyeHue usgenus

1.1.1 Peructpatopbl Bugeorpacgpuyeckme MeTpaH-910-104K npegHasHayeHbl Ans
npeobpa3oBaHus, perucTpauum 1 oTobpaXeHnst N0 HECKONbKUM KaHarnam CUrHanoB CUMbl U
HanpspKeHWs NMOCTOAHHOIO TOKa, COMPOTUBIIEHUA, a Takke npeobpa3oBaHUsA cUrHamnoB Tep-
Monap, TepMOMETPOB COMPOTUBIEHUA W APYrMX NepBUYHbIX NpeobpasosaTtenein B eanHULbI
husnyecknx BennyuH. Pernctpatopbl npeaHasHaveHbl AN 3aMeHbl GymMaxHbIX caMonucLeB
M MOryT BbICTYNaTb Kak cuctembl cbopa v nepegayv AaHHbIX B CUCTEMY YNpaBneHus, T.K.
UMeINT nHTepdenc ¢ BHelwHen ceTbio RS-485 (Modbus RTU) n Ethernet (Modbus/TCP).

1.2 XapaKktepuctukm

PerncTpatopbl MMelT HEeCKOJNbKO KOHMUrypaumii, pasnuyalowmnxcs pasHbiM Kommde-
CTBOM M coyeTaHueM KaHanoB. KonuyecTBo M TUMbl KaHaroB perucrpatopa oTpaxaroTcs B
KoZe 3akasa Ha npubop.



Kop 3akasa:
Peructpartop sugeorpacmyeckuit Metpan-910 “104K XXX -XXX -XXX -XXX -XXX -XXX -XXX ., ,-XXX

Onyumn
Twun 3kpaHa/ opraHbl ynpaBneHus
104K TFT 10.4" - 800x600 To4ek / ceHcopHast
KraBuaTypa
n
] CroT He ucrornb3ayeTcs
4AB 4 yHMBEpCarbHbIX aHaNoroBbIX BXOAA 5 T
(U, LR, TM, TC)
4An 4 aHanoroBblx Bxoga (U, |) ¢ nsonmposaHHbIM
NUTaHMeM AaT4YMKOB Ha Kaxabli BXOA, 4*
4 x (24B | 25mA)
4AE 4 aHanoroBbix Bbixoaa 0...24 MA 2*
8aB 8 ANCKPETHbIX BXOA0B 4*
84B 8 4aCTOTHO-UMNYNbCHBIX BXOL0B 2%
8P 8 penenHbiX BbIXOAOB (NEPEKUAHON KOHTaKT)
16P 16 perneiiHbIX BbIXO0B (MepPeKMAHON KOHTaKT)
8PN 8 peneiHbIX BbIX0A0B (NOMspuU3oBaHHoe pere)
16PN 16 perneiiHbix BbIXOAO0B (MONSpU3oBaHHOE pene) "
8PC 8 pereiHbIx BbIXOM0B (CUrHarbHoe pere)
16PC 16 peneiiHbix BbIXOAOB (CUrHarnbHoe pene)
8PT 8 pereitHbix BbIXO0B (TBEPAOTENLHOE pene)
16PT 16 perneiiHbix BbIXOAO0B (TBepaoTENbHOE pene)
4un McTouHvK nuTaHusa aatyukos 24B/100mA x 4 1*
ranbBaHN4eCKM U30MMPOBaHHbIX KaHana
4P 4 peneiiHblX BbIxofa (MepekMaHON KOHTaKT)
] CrioT He ncnonb3ayeTcs
4P 4 peneitHbIX BbIX0Aa (NepeKULHONM KOHTaKT)
8P 8 pereiHblX BbIXO0B (NepeknaHON KOHTaKT)
16P 16 peneiiHbix BbIXOA0B (NEPEKUAHON KOHTAKT)
8PN 8 peneitHbiX BbIXOA0B (NOMsipU3oBaHHOE perne)
16PN 16 perneiiHbix BbIXOA0B (NONApU3oBaHHOE pene)
8PC 8 peneiHbIX BbIXOA0B (CUTHaNLHoOE pere)
16PC 16 peneiiHbIX BbIXOAOB (CUTHamNbHOE perne)
8C 8 CUMUCTOPHbIX BbIXOLOB
16C 16 CUMMCTOPHBIX BLIXO[OB
8PT 8 perenHblX BbIXOA0B (TBEpAOTENbHOE perne)
16PT 16 peneiiHbIX BbIXOM0B (TBEPAOTENbHOE pene)
] Ethernet, 1 x RS-485
WUHT Ethernet, 2 x RS-485, 1 x CAN
nATMN BHelwHWe aganTeps! 4515 NOAKIOYeHUs TepMonap
N-KONM4ECTBO (eCnn He TpebyeTcs, He ykasbiBaTb)
nATINMU BHeluHe apanTepbl 455t NOAKIOYEHUst Tepmonap co
BCTPOEHHbLIM [JaTYMKOM KOMNEHCaLM 3HaueHs
T.9.A1.C. XOrNOAHOTO cnast
[lononHuTenbHbIe onuuu
360 [ononHutensbHas HapaboTka B TedeHne 360 4
rn Hanuuve nosepku (ecrin He TpebyeTcs, He ykasbiBaTb) I
Mpumeyanus

*

- MakcumarnbHoe Konm4ecTBo NnaT AaHHoro Tuna B npubope
** - Tnartbl - 8P, 16P, 8P, 16PI, 8PC, 16PC, 8PT u 16PT 3aHumatoT 4-it n 5-i cnot
OpHoBpemeHHoe konunyecTBo crnotoB Al u AE B npubope - He Gonee 4



Tabnuua 1.1. CBogHasa Tabnvua obo3Ha4YeHUin KaHanos

0O603HaYeHVe kaHana
Tunbl curHanos M3mepeHune BocnpoussegeHue [ononH.
AB |AlN| OB |\B| AE | P,PC,PIT| PT |C | UM | MB

0-5 MA, 0-20 MA, 4-20 mA e|e| 0 |O| @ o o |o]| o o
curHanbl TI1, TC, conpoTvBrieHus | @ | o | o o | © o o |o| o o
NMOCTOSIHHOMY TOKY

Hanpskenne 0-100 mB, 0-1 B e |o| o |o]| o o o |o| o o
Hanpskenne 0-10 B o|e| o |o]| o o o |o| o o
YacToTHbIV (80 13 Klu) o|lo| o |e]| o o o |o| o o
[OVCKPETHbBIN NOMMYECKUiA oc|lo| e |e| o o e |o| o o
[OVICKPETHBIN KCYXON KOHTaKT» o|lo| e |e]| O ° e |o| o o
AMCKpeTHbIM Namur o|lo| o |e]| o o o |o| o o

JdononHuTtenbHble pyHKUUK

BCTPOEHHbBIE UCTOYHUKN MUTAHNS | © | e | @ | e | O o e (o o o
mMaTtemaTuyeckas obpaboTka oo o |0 o [ e |[e| O °
UNbTPaLMs BXOOHOMO 3HaYeHNs1 | @ (e | @ | o | © o o |o| o o
ynpaBreHVe Harpy3Kom MocTosiH- | o [o| o |o| o ° e o] © o
HOro TOKa

ynpaBrieHne Harpy3kom nepemeH- | o o | o | o | o ° e |eo| O o
HOro ToKa

O603Ha4YeHne KaHanoB:

AB — yHMBepcanbHble M3MepuTerbHble KaHarbl, NpegHa3HaYeHHble ANA M3MepeHus
CUMbl N HaNPsXKEeHUS1 MOCTOAHHOMO TOKa, COMPOTUBMEHUSA MOCTOSAHHOMY TOKY, curHanos TT1,
TC, NnMPOMeTpOB;

All — namepuTeneHble KaHambl, NpegHa3HaYeHHbIe NS UIBMEPEHMIA TOKa U Hanpsixe-
HWS C BbIXOAOM NWUTaHUS AAaTYMKOB (Hanpumep, AatymkoB 4...20 MA);

OB — auckpeTHble BXxoAbl (kaHanbl), NpegHa3HadYeHHble AN perncrpauumn curHarnos,
nony4yaemMbiX OT MEXaHWYECKMX KOHTAKTOB KOMMYTALMOHHOW annapaTypbl, Hanpumep pene,
KHOMOK, BbIKMo4aTenen;

YB — n3meputenbHble KaHanbl, NpegHa3HayYeHHbIe ANs U3MEPEHUsT YacTOTbl MMMYIb-
CHbIX CUrHaroB WUnu NoAcyeTa KonMyecTBa MMMYMbCOB, a Takke perncrpauumn curHanos auc-
KPETHbIX 4aTYMKOB;

AE — n3mepuTenbHble KaHanbl, NpegHa3HayYeHHble Ans npeobpasoBaHus 3adaHHbIX
YMCINEHHbIX 3HAYEHUIN B CUrHAIbl CUIbl MOCTOSAHHOIO TOKA.

P — OUCKpPETHbIV BbIXOA: 3NEKTPOMArHUTHOE perne cpegHelt MOLLHOCTU (NepekngHon
KOHTaKT 1-rpynna) — uenu o 5A;

PC — OMCKpeTHbIV BbIXOA: SMeKTPOMarHMTHOE curHanbHoe pene (MepekMaHOM KOHTaKT
1-rpynna) — uenu oo 1A;

P — guckpeTHbI BbIXOA: 3MNEKTPOMarHMTHOE MonspuM3oBaHHOE AByCTabunbHoe perne
(nepekmaHom KOHTaKT 1-rpynna);

PT — onckpeTHbIV BbIXOA: TBEPAOTENBHOE 3MIEKTPOHHOE pene (3aMblKatoLLMA KOHTaKT)
— uenu go 200mA.

C — OWCKPETHBIN BbIXOA: MOMYNPOBOAHMKOBBIA CUMUCTOP, KOMMYTaLMX MarioOMOLLHbIX
Harpy3ok oo 100 BT (nepeMeHHOro Ttoka) unv ynpasreHuUsl BHELUHMMMW MOLLUHbIMWA CUMUWCTO-
pamu (TupuctTopamm).



BupTtyaneHble aHanoroeble (MB) 1 guckpeTtHble (B) kaHanbl — AONONHUTENbHbIE Ka-

Hanbl Ana:

. mMatemaTnyeckomn 06pa6OTKVI — 3Ha4vYeHune KaHana BblYUCcndaeTcAa C NoOMOLbo Ma-
TeMaTU4eCKOro BblpaXXeHus,;

e cbopa gaHHbIX C ApYrMxX YCTPOWCTB Mo umndpoBbiM MHTepdenicam RS-485, Ether-
net n CAN.

Tabnuua 1.2 KonnyecTso "BUpTyanbHbIX" KAHANoB B peructpaTope

McnonHeHune peructpartopa

Konnyecteo BUPTYyalibHbIX KaHAoB

MB (ananoroseie)

OB** (auckpeTHbIE)

MeTpaH-910-104K-XXX

32-(AB+AlN+ABIM+4B+AE)

32-(1B*+4B)

MpumeyvaHne
*

*%

CYMMapHO€ KONMYeCTBO hM3NHECKMX ANCKPETHBIX BXOAOB B pernctpaTope.
KONMMYeCTBO BUPTYanbHbIX AUCKPETHbIX BXOAOB B permcTpaTope.

1.2.1 AHanoroBble Bxoabl (AB)

1.2.1.1 AHanoroBble Bxoabl AB peructpaTtopa — yHuMBepcarnbHble M WHAMBUAYANbHO
KOH(UryprpyoTCs Ha NpeobpasoBaHie CUrHamnoB:

- Tepmonap;

- TEPMOMETPOB COMPOTUBIIEHUS;
- NMMPOMETPOB;

- CUNbl NOCTOAHHOIO TOKa;

- HanpsHKeHMs MOCTOAHHOIO TOKa;
- COMPOTUBIIEHMS NOCTOSIHHOMY TOKY.
MakcrManbHoe KonnyecTBo aHanorosbix Bxogos AB B npubope — 20.
Bce Bxoabl ranbBaHWYECK M30MMPOBaHbI OT KOpryca u Mexay cobom.
[dranasoHbl M3MepeHns 1 npegensl A0NyCKaeMon MOrpeLHoCcT U3MepPeHns Ans Ka-
HanoB AB nsamepeHust Toka, HanpsXXeHUs U CONPOTMBIIEHNST COOTBETCTBYHOT 3HAYEHUAM, NMpu-
BefleHHbIM B Tabnuue 1.3.

Tabnuua 1.3
Mpenens! gonyckaemon
_| pononHuTenbHol abco-
DyHKUMA Epvinua - |Tpenens! gonyckaemon NIOTHOW NOrpeLIHOCTN Ha
(McrionHeHue) [vanasoH | mnaglwero | ocHOBHOW abcontoTHOM Kaxabie 10°C B npenenax
paspsga MOrpeLLHOCTH A 1pen
paboumx ycrioBuii akcnny-
aTauuu
Wamepenme canel |y _ o3y A | 1 mkA +(0,0005-/B+8MKA) +0,0005-UB
MOCTOSIHHOIO TOKa:
MamepeHne
+0-110)mB | 10mkB | £(0,0005-UB+20 mkB) )
Hanpmkenns 17,0 _11)B | 01mB | +(0,0005-1B+0,4 mB) %0,00025-1B
MOCTOSIHHOTO TOKa:
N3mepeHne
COMNPOTMBIEHUSI 0-3250m 0,1 Om | %(0,0005-V1B+0,13 Om) +0,0005-VB
NOCTOSIHHOMY TOKY
O6o3HayeHue

VB — Mmoaynb 3Ha4YeHVs1 u3MepsieMon BENUYUHbI




1.2.1.2 OcHoBHble xapakTepucTuku BxogoB AB npuBeaeHbl B Tabnuue 1.4

Tabnuua 1.4
MapameTp 3HaueHue
BxopgHoe conpoTuBneHve kaHanos:
- MPY U3MEPEHUN TOKa He 6onee 50 Om
- NPY N3MEPEHNN HANPSXKEHNS He meHee 10 MOm
Tok BO3OYXAeHWS Npu N3MEepEeHN CONPOTUBIIEHNS 021 MA £10% (ynbcaum He
P P P 6onee 5%)

1.2.1.3 MNpeobpasoBaHne BbIXOAHbLIX CUrHaNoB Tepmonap (aanee no tekcty TI1):

-HCX no 'OCT P 8.585-2001;

- komneHcaums 3HaveHusa TOOC "xonogHoro cnas” (Mpu NOAKMOYEHUN K CBOGOAHBIM
KOHLaM Tepmonapsbl)

aBTOMaTu4ecKoe:

— C NOMOLLIbI0 BCTPOEHHOIO AaTtymka temnepatypsbl (OT), pasmelleHHoro Ha 3aa-
Hen naHenu;

— ¢ nomowpto agantepoB ATMW. Hambonblias To4HOCTb obecneuynBaeTcs npu
nogknoyeHun Tl vepes agantepbl ATIW ¢ nHAMBMAyanbHOW KoMMeHcauumen
3HaveHunss TOAC, BbI3BaHHONM NoAkmnyeHnemM K cBob6oAHbIM koHuam TI1 npu ux
Temnepartype, otnnyHon ot 0 °C.

— C MOMOLLIbK OHOTO U3 N3MepUTENbHbIX KaHanoB. [Ana koMneHcaumm 3HavyeHns
TOAC cBoboaHbIX kOHLOB T MOryT ObITb MCNONB30BaHbLI NOKazaHuA Nboro ka-
Hana, ¢ noaknoyeHHbiM TC unu TM, namepsWMMM TemnepaTtypy cBOOOAHbIX
KOHLIOB Tepmonapbl Npy NOAKIMOYEHNN K HUM, BKITHOYasA pesynbTaTbl U3MEPEHNS
ncnonb3yemMoro B TakoM kaHarne agantepa ATTN.

BPYYHYIO — ANS KaXaoro kaHarna 3HadeHue temnepatypbl XC 3agaetcs nonb3o-
BaTenem;

- KOHTPOSb 06pbIBa TepMonapbl (MPY BKMHOYEHHOM JeTekTope o6pbiBa).
MoakntoyeHne TepMonap ocylecTenseTcs nobbiM 13 CnocoGoB:

yepes BHELLUHWE BUHTOBbIE KOMOAKU CO BCTPOEHHbIM AATYMKOM TemnepaTtypbl
"xonopgHoro cnas" — agantep ATMW. CeyeHue xun — ao 3,5 mm? (pucyHok 1.1);
yepe3 BHELUHVWE BWHTOBbIE KOMoaku 6e3 gatyvka TemnepaTypbl "XONoAHOro
cnas" — apgantep ATIM. Cevenue xun — 8o 3,5 mm? (pucyHok 1.1);
HernocpeACcTBEHHO Yepes3 KnemMmy M3MepuTenbHOro kaHana permcrpaTtopa (ce-
YyeHue xwun go 1,5 mm?).

MeTogbl 1 yyeT pesynbTaTa u3MepeHun TemnepaTtypbl cBo6oaHbIX KoHUOB TI1 (ganee
— Txc) npuBeaeHbl B n1.2.12.1.
CxeMbl NOAKNIOYEHNsT perncTpaTopa npueedeHsl B MNpunoxexHun b.

a) BHewHun Bua apantepa 0) YcTaHoBKa, agantepa B OTBETHYHO

Tepmonap KnemMmmMmy namepuTenbHOro KaHana

PucyHok 1.1. Agantep ansa nogkntodeHus Tepmonap (ATI, ATIN)



Tunel TN, Npegensl 4onyckaeMol NOrpeLlHoCTM U AvMana3oHsbl Npeobpa3oBaHus Tem-
nepaTyp TepMonap COOTBETCTBYIOT 3HaYeHUsM, NpuBeAeHHbIM B Tabnuue 1.5.

Tabnuua 1.5
Mpeaens! AoMyckaemoi I'Ipeuenlpl JJ,OI'IyCKaeME)VI [JOMNONHN-
[Onana3soH, OCHOBHOI abCcontoTHOM TenbHon a6c°mOTt,'°” norpetLHo-
Tun TN oC NOrPELIHOCTY OTHOCH- CTu Ha kaxgble 10°C B npegenax
o paboumnx ycrnosuii akcnnyaTauum,
TenbHo HCX, +°C +C
A-1 0...400 2,6-0,003-T ]
(TBP) 400...2200 0,8+0,0015-T 0,0004-T
A-2 0...300 2,8-0,005-T
(TBP) 300...1800 1+0,0012°T )
A3 0...300 2,6-0,004 T 0,0003-T
(TBP) 300...1800 1+0,0012°T
J -200...0 0,4-0,004-T 0,04-0,0006-T
(TXKK) 0...1000 0,4+0,0005-T 0,04+0,0002-T
R -49...200 5-0,013-T
(T 13) | 200...1767 2,4 ]
S -49...200 47-0,011T 0,06+0,0002T
(TN 10) | 200...1700 2,4+0,0002-T
B 500...1000 5,7-0,0032-T ]
(TNP) 1000...1820 2,5 0,03+0,0001-T
E -200...0 0,4-0,004-T 0,04-0,0006-T
(TXKH) 0...1000 0,4+0,0005 T 0,04+0,0002°T
N -200...0 0,8-0,007-T 0,05-0,0007-T
(THH) 0...1300 0,8+0,0004 T 0,05+0,0002-T
K -200...0 0,55-0,005 T 0,03-0,0007-T
(TXA) 0...1300 0,55+0,0007-T 0,03+0,0003-T
M -200...-100 0,06-0,007-T )
(TMK) -100...100 0,6-0,0015-T 0,06-0,0005-T
T -200...0 0,55-0,005-T 0,03-0,0006-T
(TMKH) 0...400 0,55 0,03+0,0001-T
L -200...0 0,35-0,003-T 0,03-0,0006-T
(TXK) 0...790 0,35+0,0004-T 0,03+0,0002-T
MpumeyvaHusn

1. bes y4yeTa norpelHoCcT I'IpeO6p830BaHl/l$| TemMnepaTypbl XON104HOIo cnas
2. Mpegenbl ,D,OI'IyCKaeMOIZ abcontoTHom norpewHoCTM KoMneHcaunmn 3Ha4vyeHuna tTemnepa-

Typbl XONOAHOIo cnagd:

+1°C (npu ucnonb3oBaHUM aganTepoB ANS NOAKMYEHMs TepMonap co BCTPO-

€HHbIM TepmogaTuukom — ATT1N);

+2°C (npw ncnonb30BaHWM BCTPOEHHOro TepMoaaTyumka);
3. T- 3Ha4eHune n3mepsiemon TemnepaTypsbl
4. EgnHvua mnagwero paspsiga 0,1 °C




1.2.1.4 MNpeobpasoBaHne BLIXOAHbLIX CUrHaNoB TepMornpeobpa3oBaTtenelt ConpoTuB-
nexus (ganee — TC ) TCI, TCM, TCH ¢ HCX no TOCT 6651-2009.
- cxemMa nogKno4eHns

e [BYXNPOBOAHAs — BMUSIHWE COMPOTUBIIEHWS COeAVMHWUTENbHBLIX NPOBOLOB
(8o 99 Owm) ycTpaHsieTcs BBOAOM 3HAYeHMs1 COMPOTUBIIEHWUSI NPOBOAOB B
COOTBETCTBYIOLLEM MNOSE B HACTPOWKax kaHana (Npu 3ToM CymMma 3HayeHui
COMpOTUBIIEHU coeavHUTENbHOW nuHMM M TC He [ormkHa npeBbllwaThb
325 Om);

e TpexnpoBoAHas — yCTpaHeHue BIUSHUS COeQUHMTENbHbLIX NPOBOLOB OCY-
LLLeCTBNSETCS MPU YCNOBUW paBeHCTBa UX CONpOTUBREHun (cMm. puc. b.1
Mpunoxenwns B);

® YeTbIpexnpoBOAHasA — BMUSHWE COMPOTUBIIEHNS COEAUHUTENbHBLIX MPOBO-
OB MONHOCTLIO yCTpaHseTcs.

MpegycmoTpeHa yHKLMA KOHTpOMsi 0OpbiBa COEOUHUTENbHbLIX NPOBOOOB Ans BCEX
CXeM nogkn4eHud.

Tunel TC, npegensl 4onyckaemMor OCHOBHOW MOrpeLiHoCTU U auana3oHbl npeobpaso-
BaHust TemnepaTyp TC cOOTBETCTBYIOT 3HA4YEHNSIM, NpuBeAEHHbIM B Tabnumue 1.6.

Tabnuua 1.6
Mpepenbl  ponycka- | Mpegensl gonyckaemon [fo-
€MON OCHOBHOW ab- | monHuTensbHo abCconoTHOM

o1 | HAvianasoH, .
Tun TC a, °C °C COJIIOTHOW  MOrpeLl- | NOrPewHOCT  Ha  Kaxable

HoCcTW oOTHocuTenb- | 10°C B npegenax paboumx
Ho HCX, +°C ycnoBwui akcnnyaTauum, +°C

46 W00 = .

Mpan. 21* | 1,3910 -199...650 0,5+0,0007-T

500 -199...850 0,8+0,0009 T ]

10007 0,00391 99 620 0,5+0,0007T 0,14+0,0006-T

Pt — 50 -195...845 0,8+0,0009-T

Pt — 100 0,00385 -195...630 0,5+0,0007 T

50M 0,00428 | -180...200 0,8+0,0005 T

53M + | 0,00426 | -49...179 0,8+0,0005-T

pag. 23 0,12+0,0005-T

100M 0,00428 | -180...200 0,5+0,0005-T ’ ’

Cu-50 0,00426 | -49...199 0,8+0,0005-T

Cu - 100 -49...199 0,5+0,0005 T

100H

Ni -100 0,00617 | -60...180 0,4 0,09+0,0003-T

MpumeyaHus

T — 3HayeHne npeobpasyemor TemnepaTypbl

*—-noFOCT 6651-78

LleHa mnagwero paspsga 0,1 °C

1.2.1.5 Mpeo6Gpa3soBaHne BbIXOAHbIX CUTHANOB NMMPOMETPOB:

- rpagyvipoBku no FOCT 10627 — 71.

Tunbl rpagyvpoBOK MMPOMETPOB, AManasoHbl Npeobpa3oBaHusa 1 Npeaerns! AonycKae-
MO MOrPELLIHOCTM COOTBETCTBYIOT 3Ha4YEeHNsM, NpuBeaeHHbIM B Tabnuue 1.7.



Tabnuua 1.7

Mpeaensl gonyckaemon ao-
Twnbl [nanasoHsbl Mpenensl ponyckaemowm NOMHUTENbHOM abcontoTHOM
rpagyvpoBok |MpeobpasoBaHusi,| OCHOBHON abCOMOTHOM | NOrpPeLUHOCTU Ha Kaxable 10°C
nUPoOMeTpoB °C norpeLwHocTn, +°C B npegenax pabounx ycnosumn
akcnnyatauum, +°C
400...700 24-0,03*T
PK-15 700...1500 5-0,003*T
PK-20 600...900 10,2-0,009*T
900...2000 3-0,001*T 0.0001-T
PC-20 900...1750 3,6-0,0016*T ’
1750...2000 3
1200...1650 6,5-0,003*T
PC-25 1650...2500 1,8
MpumeyvaHusn

T- 3HayeHue npeobpasyemMol Temnepatypsbl, °C
Llena mnaguwero paspsga 0,1°C

CxeMbl MOOKMIOYEHNS PasnnyHbIX NCTOYHMKOB CUrHamnoB K kaHanam AB npusefeHbl B
npunoxeHun b.

1.2.2 AHanoroBble BXoAbl C BbIXOAOM NuTaHus aatymkoB (All)

Kananbl Al — aHanoroBble BXOAbl TOKa W Hanpsi-
XXEHUS C BbIXOOOM MUTaHWUS AaTYNKOB (Hanpumep Aatyu-

KoB 4...20 MA).

Bce BXOAbl ranbBaHN4YeCKN U30NTMPOBAHbI OT KOp-
nyca peructpatopa u mexgy cobon. Kaxabii n3 Bxoqos
UMEET BCTPOEHHbIA UCTOYHMK NUTaHWsA ans obecneyveHms

NMUTaHNA NoAKN4YaeMbIX 4aTYNKOB.

MNoakntovaemble Lenu

[ranasoHbl n3amMepeHnsa 1 npeaernsl 4OMyCKaeMOon NOrpewHoOCTU M3MepeHnsa Ansa aHa-
norosbIx BxogoB All COOTBETCTBYIOT 3HA4YEHWAM, MpUBeAEeHHbIM B Tabnvue 1.8.

Tabnuua 1.8
Mpepensl gonyckaemon gonorn-
Mpenensl gonyckae- HUTENbHOWN abCoNOTHOM No- EpuHuua
DyHKUMA [nanasoH | MoW OCHOBHOM abco- | rpeluHocTH Ha kaxable 10°C B Mnagwero
MIOTHOW MOrpeLwHocTM | npeaenax paboymx ycrnosui paspsga
aKcnnyaTaumm
Wamepenme cunel | o3 ua | 4(0,0005-MB+8 mKA) 1 MKA
NMOCTOSIHHOIO TOKa
M3mepeHnue +0,0005-1B
HanpshxeHus! 0...11B +(0,0005-V1B+4 mB) 1mB
NOCTOSIHHOIO TOKa
O603HaueHue VB — 3HaueHne nsmepsieMol BENUYMHbI

OcHoBHble xapakTepucTuku BxofoB All npusefeHs! B Tabnuue 1.9
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Tabnuua 1.9

MapameTp 3HaueHue MpumeyaHue
Konun4yecTtBo kaHanoB (BxogoB) no 16 kaHanos All

BxopgHoe conpoTuBneHve kaHanos:

- PY U3MEPEHUN TOKa He 6onee 50 Om

- MPU U3MEPEHMMN HaNPSXKEHUS: He meHee 1 MOwm

BcTpoeHHbI ICTOYHMK NUTaHKSA
Ueex=21...30 B npum lvarp = 0...25 MA

luarp. < 25 MA 3awuTa ot "kopoTkoro" 3a-
MblKaHWS

CxeMbl MOAKNIOYEHUST 4aTYMKOB K Bxogam All npuBeaeHbl B NpunoXxeHnn b.

1.2.3 AHanoroBble BbixoAbl (AE)

AHanoroBble BbIXOAbl NpeaHa3Ha4YeHbl OPMUPOBAHUSA CUIHANOB CUMbl MOCTOAHHOIO
TOKa U UCMOMb3YHTCA ANs1 NOAKMIOYEHUS BTOPUYHBIX (M3MEPUTENBHbBIX) U UCMOSNHUTENBbHbBIX
YCTPOWNCTB. 3Ha4yeHne BbIXOAHOrO curHana 3agaeTcsa OgHUM U3 CneayroLLmx crnocobos:

— BBOJ, 3HAY€HWA C KraBmaTtypbl permnctpaTopa;

— pesynbTaT BbIMUCIIEHUS MaTEeMaTUYECKOrO BbipaXeHNs;

— ynpasneHue no uMdpoBoMy UHTepdECy.

[nanasoH Bocnpou3BeaeHUs U nNpeaenbl JoMyckaeMon MOrpeLlHocT Bocnpov3seie-
HMa ons BbixogoB AE permctpaTopa COOTBETCTBYET 3HAYEHUAM, NpUBEOEHHbIM B Tabnuue
1.10.

Tabnuua 1.10

Mpegenbl pgonyckaemon Ao-
Mpepenbl gonycka- . _ | EouHnua
[Ownana3soH . . | nonHUTENBLHOM  abconoTHON
emMon OCHOBHOM Mnag-
DyHKUMSA BOCMpOU3- z MOrpelHocTM Ha  Kaxable
abconmoTHOM  MO- |, Ao Lero
BegeHus 10°C B npepenax paboumx
rpeLHoCcTn 9 paspsiga
YCNOBWIA 3KCnyaTaumu
Bocnpousse-
eHue curHa-
A 0-22 mA [£(0,0005-B3+8mKA) +0,001-B3 1 MKA
NoB MOCTOSIH-
HOro ToKa
MNpumevaHue — B3 — 3Ha4eHe BOCNPON3BOAMMON BEMNYMHDI

OCHOBHbIE XapaKTEePUCTMKM aHanorosbIX Boixogos AE npuseaeHs! B Tabnuvue 1.11.

Tabnuua 1.11

MapameTp 3Ha4vyeHune MpumevaHne
MapameTpbl BbIXOAHOTO cUrHana:
- AnanasoHbl cUrHarnos 4 — 20 MA 3apaeTcs nporpammMHO
0-20 mA
0-5mA
- Harpy3o4Hoe ConpoTMBMEHNE
npu leax = 20MA,; Reuarp. £ 700 Om | KoHTponb 06pbiBa TOKOBOW
npnt_ leex = 0...5 MA Ruarp. £ 2,5 kOm | neTnu

Cxema nogkrntodeHus kaHanoB AE npvBeaeHa Ha pucyHke B.2 Mpunoxenns b.

11



1.2.4 OAuckpeTHblie Bbixoasl (P, PC, P, PT,C)
[nckpeTHblEe BbIXOAbl perncrtpatopa — perenHble, CUMUCTOPHbIE MOTYT MCMOSb30-

BaTbCA OANA:

— yNpaBreHnst BHELLHMM 060pyaoBaHUEM;
— cyrHanusaumu;
— perynupoBaHus.

1.2.4.1 PeneiHble BbIXxoabl
Twn pene (onpegensieTcs KOHUrypaumen npu 3akase):

P - pene cpeaHew MOLWHOCTM (NepeKMaHOM KOHTaKT 1-rpynna) — uenu oo 5A;
PC - curHanbHoe pene (nepeknaHon KoHTakT 1-rpynna) — uenu go 1A;

PN - nonspusoBaHHoe ABYCTabunbHoe perne (NepekngHow KOHTaKT 1-rpynna);
PT — TBepaoTensHoe SNeKTPOHHOE pene (3amblKatoLLMIn KOHTaKT) — Lenu Ao
200MmA.

[MapameTpbl BbIXOAOB NpvBeAeHbI B Tabnuue 1.12
Tabnuua 1.12

Twvn BbIXOAa XapakTtepucTuku
PenenHbIn KonuyecTBo BbIX040B 0o 32
BbiXoAa BbIxoOHbIE KOHTAKTbI OpHa nepeknoyarLas rpynna
MapameTpbl KommyTauum («P» - ogHocTabunsHoe pene):
- NepeMeHHOro Toka ~250B / 5A Ha aKTMBHYIO Harpysky
~250B / 2A Ha VHOYKTUBHYIO Harpysky
(COS¢ 20,4)
- MOCTOSIHHOTO TOKa =30B / 5A
=110B / 0,2A Ha aKTUBHYIO Harpysky
=220B/0,12A
- MUHUManbHas KOMMYyTUpye-
Mas Harpyska 100 mA 5B
MNapameTpbl kommyTauum («Pl» - nonspu3oBaHHoe ABYycTabunbHoe pene):
- MepeMeHHOoro Toka ~250B / 8A Ha BKTUBHYIO HArpy3Ky
- NOCTOSIHHOTO TOKa =24B / 8A
- MakcMmanbHoe KOMMyTupyemoe ~400 B
HanpshxeHne =150 B
- MUHUManbHas KOMMyTUpyemasi
Harpyska 100 vA 5B
MNapameTpbl koMmyTauum («PC» - curHanbHoe pene):
- MepeMeHHOoro Toka ~125B/0,5A | Ha aKTUBHYIO Harpysky
- MOCTOSIHHOIO TOKa =30B /1A Ha aKTVBHYIO Harpysky
- MUHUManbHas KOMMyTUpyemasi
Harpyska 10 mkA 10 mB (nocT. Toka)
MNapameTpbl kommyTauum («PT» - TBepaoTenbHoe pene):
- NEPEMEHHOro Toka ~250B (Uyoum ~ MaKC.)
- MOCTOSIHHOIO TOKa =350B (Uxomm = MakKc.)
[0 200 mA npn
Tokp = +25°C _
- Makc. TOK Harpysku 710 120 WA npn npu Ugoum ~/= 250B
Tokp = +50°C
- MaKC. COMpPOTUBIEHME 3aMKHYTOO | e o
KOHTaKTa
- TOK YTEYKM Pa3oMKHYTOro KoHTak- | He 6onee 0,5 MA npu Uouw = 350B nocr.
Ta TOKa

12



Tun BbIXoAa XapaKkTepucTukm

CumuctopHbii | KonnyecTBo BbIxo4oB [8 v 16

Bbixop («C») lMapameTpbl KOMMyTaLUK:
- HanpsPKeHne KOMMyTaLum ~270 B makc., 50(60) 'y
- KOMMYTUPYEMbIV TOK 0,5 A (cpepHeksagp.)

25 A makc. Tu=20 mc
4 A makc. cyMMapHbIi TOK (cpeaHe-
KBadp.) Yepes BCe BbIXoAbl

CwurHanbHble pene (PC) npegHasHayeHbl ANS KOMMyTaumMmn cnaboTo4vHbIX Lenew ¢ pe-
3UCTUBHOWN Harpy3koh M MMEeKT HOPMMPOBaHHbIE NapamMeTpbl MUHMMANbHO KOMMYTUPYEMbIX
Harpysok.

Monspu3oBaHHoe ABycTabunbHoe pene (PI1) coxpaHseT cBoe COCTOsIHME MPW OTKITO-
YEHUM NUTaHUsA permctpaTtopa. OTO Heob6XoAMMO y4uTbIBaTb NPU UCMOMNbL3OBAHUM OAHHOMO
TMNa pene B Liensx CUrHanusauum, ynpaeneHus Unm aBapMnHon 3allmThl.

TeeppoTensHoe anekTpoHHoe pene (PT) npegHa3HavyeHo Ans KOMMyTaumm cnaboTouy-
HbIX Lenen NOCTOAHHOIO UM NepPeMEHHOro Toka, He MMeeT OrpaHUYeHUn No pecypcy cpaba-
TbiBaHMsA. Kaxabll Moaynb OWCKPETHbIX BbIXOAOB, BKMHOYaWMiA 8 TBEpAOTENbHLIX pene
BKItoYaeT B cebsi 2 ranbBaHNYECKN-U30NMPOBaHHbIX (Mexay coboi M OT ocTanbHbIX Lienen
peructpaTopa) WCTOYHMKA HanpsbKeHust Ans popMMpOBaHMS MOTEHLMarnbHbIX CUTHamNoB C
BbIXOAHbIM HanpshkeHnem 9...11 B (18...22 B npu nocnegoBaTenbHOM COEANHEHUN UCTOYHU-
KOB) Mpu TOKe Harpy3ku He meHee 50 MA.

YCTpoWCcTBO NNathl ANCKPETHBLIX BbIXOAOB C 8 TBEpAOTENbHBIMU 3MEKTPOHHBIMK pene
PT nokasaHo Ha puc. 1.2. B kaxaoM AUCKPETHOM BbIXOAE YCTaHOBMEHbI SMeMeHThbl And 3a-
LWMTbl TBEPAOTENbHOrO OMTO3MEKTPOHHOIO penie oT neperpysku no ToKy (Tun - camoBoccCTa-
HaBMMBaILLMINCS NpedoXpaHnTenb) U HanpsxeHuto (npy paboTe MHAYKTUBHOWM Harpy3Kon), nx
npvBeAeHHbIE HOMUHArbHbIE 3HaYeHUA HEOOX0AMMO y4MTbIBaTb NPY NPOEKTUPOBaHNM Lienen
ynpasneHusa Harpy3kon. Mogyne 16PT coctomT u3 gByx nnaTt, OOUHaKOBbIX MO YCTPOWCTBY
BbIXOAHbIX Lienewn.

FP
— 1
—

RU
u

| y |
! . c ©
! 3 lj K ) 250 wA I:IR |
§ SZ B | jz $ 50 Om }—‘ i Fre
| — 275 Vrms 0 022 Mk® 2 b

PucyHok 1.2 YcTtponctso nnatbl 8PT
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1.2.4.2 CumncTopHbIE BbIXOAbI

CumMucTopHble BbixoAbl (C) NpegHasHayeHbl Ans KOMMyTauuy ManoMOLLHbIX Harpy3okK
no 100 BT (nepemMeHHOro Toka) unm ynpasneHus BHELUHUMU MOLLHLIMW CUMUCTOPaMKU (TUpK-
cTopamm).

Bce cMMUCTOpHbIE BbIXOAbI OMTUYECKN M30NUPOBAHbI OT OCTalNbHON CXEMbl U UMET
BCTPOEHHbI AETEKTOp NepexoAa Yepes Hoflb.

Mpy BKMtOYEHNM NpnbBopa COCTOSIHNE PerneriHbIX BbIXOAOB MOXET OTfM4YaTbCs OT UC-
XOOHOTO — OnpeaenseTcs HacTponkamu pernctpatopa. NepekniounTe BCe perne B UCXOAHOe
COCTOsIHME MOXHO Yepe3 MeHio "HacTtporika" pernctpatopa (n.2.12.14.3)

1.2.4.3 MNpun NpoeKTMpOBaHUM LieNen CUrHanusaunm, ynpasneH1si C UICNoSib30BaHMEM
penenHbIX BLIXOAOB peErMcTpatopa pekoMeHayeTCs yunTbiBaTh NapameTpbl HA4EXHOCTU UC-
Nonb30BaHHbLIX B pubope anekTpoMexaHn4eckmx pene.
HapeXHOCTb MexaHn4ecKoro 3amblKaHnsi KOHTaKTOB Npu cpabaTbiBaHWUK pene:
- 5 MITH. LUMKNOB - ANS KOHTaKToB pene cpegHen mowHocTth (P);
- 50 MIH. LMKNOB - ANS KOHTaKTOB curHanbHbix pene (PC);
- 20 MIH. LUKITOB - ANsl KOHTAKTOB MOMAPM30BaHHbIX ABYCTabunbHbix pene (PI1).

Mpn KOMMyTaumMm pearnbHbIX 3MEKTPUYECKUX LIEeNen, KOMMYTUPYILMX TOK 4Yepes
Harpysky HageXHOCTb 3NEKTPUYECKON KOMMYTaLMN KOHTAKTOB COCTaBNAET:

- 50000/30000 uuknoB 3aMblkaHWA/pa3mblKaHUS NPU KOMMYTaLMN aKTUBHOW
Harpy3ku ~ 250B/5A - onsa KOHTakToB pene cpegHen mowHocTtu (P);

- 100000 umMKnoB Npy KOMMyTaLWUX akTUBHOW Harpysku ~ 125B/0,5A, =30B/1A - ans
KOHTaKTOB curHanbHbIX pene (PC);

- 50000 umKNoOB NpU KOMMYTaLMKN aKTUBHOW Harpy3ku ~ 250B/8A, =24B/8A - ans koH-
TaKTOB MONAPU30BaHHbIX ABYCTabunbHbix pene (PI1).

Mpwn KOMMYyTauumn peakTUBHON Harpys3km HaOeXHOCTb anekTpu4eckomn KOMMyTauuun
MOXET CHMXaTbCA OT YKa3aHHbIX 3HaYeHNN MHOTOKPaTHO B 3aBMCUMOCTW OT 3HAYEHUI NHOYK-
TUBHOCTU HArpy3kun n HanpsaxeHna B MOMEHT KOMMYyTauun BCcnenciteue 06pa30BaHMﬂ anekK-
Tpnyeckon ayrn mexay KOHTaktamm B MOMEHT KOMMYTaLnUn.

1.2.4.4 [Ins yBenu4yeHus cpoka cry>0bl KOHTaKTOB pene npv KOMMyTaumMn UHOYKTUB-
HOW Harpy3kv peKoMeHAYeTCs NPUMEHSATb JONOMHUTENbHbIE 3alUMTHBIE Lienn, CHKatowmne
BbIOPOCHI HANPSXKEHWS NPW pa3MbIKaHUW KOHTAKTOB:

Tun cxembl

OcobeHHoCTH

Bbi6op KOMMOHEHTOB

KoHTakt

Ha nepemeHHOM TOKe eCcTb
TOK yTeuku Yyepe3 RC uenb B

PekomeHaoyemble napameTpsbl:
R =0,5...1 Om Ha kaxabli 1B kom-

. D ; Pa3OMKHYTOM COCTOSIHUMN. MYTUPYEMOTO HaMpPsHKEeHUs.
I c E:% C =0,5...1 MK® Ha Kaxabin 1A
X S KOMMYTVPYEMOro TOKa, Hanpsixe-
RC HMEeM He MeHee 630 B.
uenb KormakT TUNOBas cxema 3allnTol Ans 3HayeHns MoryT BapbMpoBaTbCH B
1| Harpyaku TMna "oBMoTKa pe- 3aBUCHMOCTM OT XapakTepa Harpys-
_T_ 25/ | ne”. K.
r il
KomTakT Mpu nogkntoveHnn guoaa Ovropa ¢ 2-x KpaTHbIM Unn Gonee
napannenbHo Harpyske 3anacom no obpaTHOMY Hamnpsike-
o i g BPEMS BbIKIIOYEHMWS yBENN- HUIO OTHOCUTENbHO HaNPsSPKEHMUS
§§ UMBAETCS B HECKOMNbBKO pa3 Mo | MMTaHUsi CXeMbl U MOCTOSHHbIM
£°| | cpaBHeHuo ¢ RC uenbto. NPSAMbIM TOKOM NPEBbILLALLIMM TOK

Harpysku.
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1.2.5 AuckpeTtHbie (OB) n yactoTHO-MMNynbcHbIe (UB) Bxoabl

pynnoBasi ranbBaHWYeckast M3ONAUUS Ha Kaxable 4 OUCKPETHbIX WM YaCTOTHO-
UMNYIbCHbIX BXOAA.

OuckpeTHble Bxoabl OB nmetoT BHYTPEHHWUIA M30NMPOBAHHbIN UCTOYHUK, ONS NUTaHWA
BCMOMOraTenbHbIX BHELUHMX Lenern (C 3almTor OT "KOPOTKOro" 3aMblkaHWs) — Ha Kaxayto
rpynny u3 4-x BXo4o0B.

Ha kaxgoMm AMCKpeTHOM BXoAe MNpUCYTCTBYET HacTpauBaembli LUPOBON PUnbTP
Ans nogaeneHust opebeasra.

YacToTHO-uMnynbcHble BxoAbl YB Bxoabl MMelT yHKUMIO onpedeneHns obpbia u
KOPOTKOro 3amblKaHus NIMHWUMW, OCTYNHO TaKkke onpeaeneHne ero COCTOSHUA Kak AUCKPETHOro
BXOAa.

[nana3oH namepeHus 1 npegensl A4OMYyCKaeMOoWn NOrpeLLHOCTM U3MepPEeHUs AN BXO4O0B
YB peructpaTopa COOTBETCTBYET 3HA4YEHUAM, NpuBedeHHbIM B Tabnvue 1.13.

Tabnuua 1.13

Mpegensl Mpepensl gonyckaemon gonorn-
gonyckaemon HUTenbHoN abcontTHOM no-
DyHKUMA OnanasoH OCHOBHOM rpewwHocTy Ha kaxable 10°C B
abcontoTHOM npegenax pabo4ymx ycrnosun
NorpeLIHocTH akcnnyartauum
MN3amepeHune 0,01 u...13klMy, + 0,0005-1B -
YacToThl

Tunbl CYNTBIBAEMbIX CUrHAMOB:
e  "cyxon" KOHTaKT (OTKpPbIThIN konnekTop) — B n YB;
e noTeHumansHbv (no FOCT P 51841-2001) — OB;
®  YaCTOTHO-MMNynbCHLIV No |IEC 60947-5-6 (NAMUR) — YB;
e curHanbl gatdinkoB PNP tuna — [1B n YB.

MapameTpbl Bxogos B 1 YUB npuBeaeHbl B Tabnuue 1.14

Tabnuua 1.14

Tun Bxoga XapaktepucTukm
[ncKpeTHbI BXoa MoTeHumanbHbI curHan (no FTOCT P 51841-2001)
Jlor. "Q" -3...5B
Jlor. "1" 10...30B
"Cyxon" KOHTaKT
Jlor. "1" (3aMKHyT) Riont. < 6 kKOM
Jlor. "0" (pa3soMKHyT) Rionr. 2 12 kOM
Mo Toky:
Nor. "0" <1,2 MA
Jlor. "1" >2,1 MA
BxogHoe conpoTueneHve 4,6 kOm
BCTpOEHHbIN NCTOYHMK Usux=19...23B,
nuTaHus lvarp. < 25 MA
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Tun Bxoaa

XapaKkTepucTuku

YacTOTHO-UMNYNbCHBIN
BXO[

Twvin BXxoga

IEC 60947-5-6 (NA-
MUR)

UcTouvnuk nutanua (UN):

- BbIXOAHOE HanpsikeHue 8,2B

- BbIXOOHOE COMpPOTUBIIEHNE 1 kOm
TokoBbIV cUrHan:

Jlor. "0" <1,2 MA

Jlor. "1" >2.1 MA

O6pbIB NMHUK <0,1 MA

3amblkaHne NUHUN >6 MA
[nana3oH 4acToT CUrHamnoB:

- Npu nofcyeTe NUMMynbLCoB 0...13 kly

- NPV U3MEPEHUN HaCTOThI

0,01 Ty...13klMy

®unbTp NnogasneHune apebesra

50 mkc...1 cek

CTpyKTypHasa cxema rpynnbl n3 4-x 4acTOTHO-MMMNYSbCHbLIX BXOAOB NpuBedeHa Ha pu-
cyHke 1.3

+U

uB1 +_:._ l}.‘\ Bbix. 1
Pap— +U
uB2 '}l\ Bbix. 2
R 0 MK
B3 g >3
ra— +U
uB4 ) [-> Bbix. 4
DC/DC
+8,2B
- +5B

PucyHok 1.3. CTpykTypHasi cxema rpynrbl U3 4-X 4aCTOTHO-UMIYMbCHBIX BXOA0B

TunoBble CXeMbl NOAKMIOYEHNST OUCKPETHBIX M YACTOTHO MMMYJNbCHBLIX BXOAOB NpuBe-
OeHbl Ha pucyHke B.3 Mpunoxenuns b.

1.2.6 CkopocTb cpabaTbiBaHUA CUrHaNM3auum

BpemeHHble guarpamMmmbl M napameTpbl, ONMCbiBaloWMe MnpoLecChbl CUrHanusaumm
(onpepeneHust n HacTpoliku cM. B N.2.5) onucaHbl pucyHkom 1.4 n B Tabnuue 1.15, BbIxoa-
HbIMW CUrHanamm Lener curHanusaumm permcrparopa MoryT siBNATbCA OUCKPETHbIE U TOKO-
Bble BbIx0Abl. [1na curHanusauum MoryT Ucrnonb3oBaTbCsl U BHELLHWE YCTPOMCTBA (Hanpumep,
moaynu BeBoga-BbiBoga MeTpan-970, SJIMETPO-MBB), nogkntoyeHHble K pernctpatopy no
undposbiM nHTepdencam (RS-485, CAN, Ethernet), cuuTbiBaloWwme 3Ha4YeHWe BENUYWH C
BHYTPEHHMX PErMCTPOB nNpuodopa.

HeonpepeneHHoCTb hasbl BXOAHOTO CWUrHanma OTHOCUTENBHO BHYTPEHHEro uukna
onpoca kaHarnoB B perucrpaTope, BpeMsi YCTaHOBMEHUS BEMNUYUHBI Ha BbIXOAE BCTPOEHHOro
B aHarnoroBble kaHanbl LudpoBoro punbTpa (Npy M3mMepeHMn aHanoroBbix BEMUYNH 3aBUCUT
OT YPOBHSI YCTaBKW OTHOCUTENbHO BeNMYUHbI M3MEHEHWUs BXOOQHOrO CUrHana) npuBoauT K
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pa3bpocy BpeMeHu 3afepXXKu (3aKkpalleHHble obracTu CMrHarnoB Ha BpeMEHHbIX Auarpam-
Max).

[Mpun ncnonb3oBaHNV JOMONHUTENBLHON PUMLTPALMN U3MEPEHHbIX 3HAYEHWI, 3a8epXx-
KW BKIHOYEHMWS / BBIKIMIOYEHUS CUrHanusauum Aonyckaemas BenuyunHa 3afepxku yBennynsa-
€TCa Ha CyMMY COOTBETCTBYHOLLMX 3HAYEHUN.

YkasaHHble B Tabnuue 1.15 3agepxkn Ans AUCKPETHbIX BbIXOAOB C 3M1eKTPOMEXaHu-
YeCcKMMM pene, He YYnTbIBaloT Bpemsi cpabaTtbiBaHWsA KOHTaKTHOW rpynnbl pene (BKo4vatoLlee
BpemMs Apebesra KOHTaKToB), 3aBUCALLME OT YCMOBUA KOMMyTauun (napameTpoB KOMMYTUPY-
€MOW Harpysku, pofa 1 BenuyMHbl TOKa Yepes Hee) N ee COCTOAHUA. [N CUMUCTOPHbLIX Bbl-
XOA0B - He yunTbiBaeTCs hasa HanpsHKeHUS NepPEeMEeHHOro Toka Harpysku B MOMEHT yrnpasrne-
HMS CUMUCTOPaMU.

ABX, [B
crasa b — — 4 — — — — — | ____ ycTaBKa Ha U3MeHeHune
y cocTosiHus 1B
0
Auam | > Tavckp I t I I t
| — —— | — t
| | | |
T1 =: >: T1 T?,ALVI - =: T3
| | | |
T ] T ] t
Avckp. | | | |
BbIX0O[, | - T T | - T
| | | |
T1-» > T1 T3> > T3
| | | |
1 1 1 1
AE | | | | t
| —_— | —_—
| | | |
T2 =: =: T2 T4 =: =: T4
| | | |

t

PucyHok 1.4. BpemeHHasa anarpamma, OnucbiBaloLLLIas peakumto Lienen curHanmsaumm
T anckp = 0,1 ¢ (BHYTPEHHUI LMKN ONpoca KaHarnoBs);
An3M — BHYTPEHHSIS NepeMeHHas KaHana, pesynbTaT uamepeHus / Beluncne-
Hus (onsa OB — cocTtosHme), OOCTynHas K 3anvcy B apxve npubopa u K
YTeHuto Yepes pernctpbl Modbus , CAN;
AE — 3Ha4eHune Toka Ha ToKkoBOM Bbixoae AE

Tabnuua 1.15

Mpenensl gonyckaemblx 3HaYeHWIN 3aepKeK Ha Bbl-
X0[ax curHanusaumm (ynpasneHusi) OTHOCUTENbHO
yCTaBOK MO BXOAHbLIM CUrHanam, ¢
(npu HacTpowmkax kaHanos: Mepuog = 0,1c, dunbTp =

BxogHow curHan (Tun kaHana),
cxema UsMepeHust, gonn.

HaCTpOMKN HeT, 3agepxka = 0,0 ¢)
Ouckp. BbIxoa .
Awu P, PC, PM, PT, C AE
Tok (AB, All) T1<0,4 T1<0,4 T2<0,6
E?I;lpﬂmewe, curHansl TI (AB, T1<0.4 T1<0.4 T2<06
ConpoTuBneHue, curHansl TC
2-, 3-npos. (AB) Tis<1 Ti=<1 T2<1.22
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Mpenenbl AonyckaeMblx 3HaYEHWI 3a4epKeK Ha Bbl-
X0[ax curHanusaumm (ynpaeneHusi) OTHOCUTENBHO
BxogHow curHan (Tun kaHana), YCTaBOK MO BXOAHbLIM CUrHanam, c
cxema U3MepeHus, gon. (npw HacTpoikax kaHanos: Mepwopg = 0,1c, dunbTp =
HaCTPOWKN HeT, 3agepxka = 0,0 ¢)
Ouckp. Bbixoa .
A uau P, PC, PM, PT, C AE

ConpoTuBneHue, curHansl TC
4-npos. (AB) T1<0,47 T1<0,47 T2<0,75
ConpoTuBneHue, curHansl TC T1<055 T1<055 T2<009
4-npoB. + getekTtop o6pbiBa (AB)
CwvrHansbl TI1 (AB) + koMmneHca-
ums T1.3.4.C. X.c. (AT B atom T1<1,7 T1<1,7 T2<1,9
Xe kaHane)
OuckpeTtHbin (OB) T3 <0,1 T3 <0,1 T4<0,3

* 3agepXKn Ana KaHana TOKOBOro Bbixoga AE ykasaHbl Mpu ero HacTpownke Ha u3me-
HeHne BenuyMHbl / COCTOSHWS BXOAHOMO CUrHarna ¢ noMoOLLb0 BCTPOEHHOrO MaTemMaTuyecKoro

BblpaXXeHUA.

1.2.7 BbluncneHue pacxona cpen

Peructpatop obecneunBaeT BbluWCIIEHME pacxofja cpen B COOTBETCTBUM C
[OCT 8.586.(1-5)-2005. Tunbl cpen, Auana3oHbl BXOAHbLIX BENUYMH U Npeaenbl 4onyckaeMomn
OCHOBHOW MOrpeLIHOCTN COOTBETCTBYHOT 3HAYEHUAM, NPUBEAEHHbIM B Tabnuue 1.16.

Tabnuua 1.16

Mpenenbl ocCHoBHOM
Cpegna [unanasoH BXOAHbIX BEMUYUH OTHOCUTENbHOM NOrPELUHOCTH
BblYMCNEHUS, *

MpupogHbin | 250 < T, K< 340
ras 0,1<P,MMas<12

Mpun ncnonb3oBaHuM METOAOB pacye- 0,01 %

Ta no YC GERG-91 moa., NX19 mog.

no OCT 30319.2-97
Bopa 273,15 <T,K<1073,15;

0,001 < P, MMa < 100; P > Ps; 0.05%
Boagyx 200<T,K<400K 0

0,1 <P, MMa <20 MMNa 0,01 %
Meperpetbin | 373,16 < T, K< 1073,15; 0.05 %
nap 0,001 <P, MMa < 100; P < Ps; '
HacbiweH- 273,16 < T, K< 645;
HbIlA nap 0,001 <P, MMa<21,5;P=Ps; 0,05 %

cteneHb cyxoctn 0,7 £ 4 £1,0;

PacuyeTHble BENUYNHBI:
e  MaccoBbIf pacxos;
e 0ObemMHbIV pacxof B pabounx ycroBusx;
e 00beMHbIV pacxof B CTaHAAPTHbIX YCIOBUAX (TOMbKO ANS NPUPOOHOrO rasa u Bo3-

Ayxa).
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MoppepxvBaemble cyxatoLime yCTPoONCTBa:
e avadhparma (yrnoeomn cnocob otbopa gaBnexHus);
anadparma (TpexpagmycHbln cnocob otbopa faBneHus);
avadparma (dnaHueBbIi cnocob oTbopa AaBneHus);
conno NCA 1932;
3NNUNCHOE CoMno;
conno BeHTypuy;
Tpyba BeHTypu ¢ nuton HeobpaboTaHHOM BXOOAHOW KOHUYECKOM YacTbio;
Tpyba BeHTypun ¢ 06paboTaHHOWM BXOOHOW KOHNYECKOW YacCTbio;
Tpyba BeHTypu co cBapHOI BXOOHOW KOHUYECKOM YacTbio U3 NIMCTOBOM CTanu.

1.2.8 BbixoAbl NUTAHUS1 BHELWHUX AAaTYUKOB

[ns obecneyeHnsa NMTaHUS NOAKNIOYAEMbIX AATUYMKOB B KOH(MUIypaumio peructpartopa
MOXeT BXOAUTb 4-X KaHamnbHbIN UMMYMbCHBIN UCTOYHUK NuTaHus (B coctase nnatbl 4UMM) ¢
XapakTepucTukamu:

napameTp 3HaveHune

4 N30nMpOBaHHbIX BbIXOA4A UCTOYHMKE MUTaHWA Usex = (24,0 £ 2,4) B

BbIXOHOW TOK He meHee 100 MA Ha KaHan

amMnnuTyga nynbcauuin BbIXOQHOIO HanpsXxeHns | He 6onee 50mB

aneKkTpuyeckas NPoO4YHOCTb U30NALUN 1500 B (cpeaHekB.) kO BXoay nNuUTaHus
~220B

KOHTPOJb COCTOSIHWA (MHAMKAUMS, 3aMucCh) K3 nnu neperpysku Ha BbIxode

3awmTa OT NMOBPEXAEHUS MPU KOPOTKOM 3aMbl- BCTPOEHHas

KaHWW MNn Nneperpysky Ha Bbixode

CxeMbl NOAKIMIOYEHNS AaTYMKOB C MCNOMb30BaHMEM BCTPOEHHOIO UCTOYHMKA MUTaHUs
npveeaeHbl Ha pyucyHke b.2 Mpunoxenns b.

1.2.9 UHTepdpenchl
BHeluHue nHTepdeiicel permctpaTopa npuBeaeHsl B Tabnuue 1.17.

Tabnuua 1.17

WHTtepdenic (napameTp) 3Ha4yeHue MpumeyaHue
RS-485 (1) u (2)
KaHanbl MOEHTUYHBI MO XapakTepucTu-

- KONIMYEeCTBO KaHanos 1vnm 2 Kam

- CKOpocTb 06MeHa 0o 234 kbop

- NPOTOKON Nnepegayn Modbus RTU Pa6oTa B pexxume Master u Slave

- TepMuHaTop BHyTp., 120 Om OTKnto4aemblin (CO CTOPOHLI 3adHeN

naHenv npmubopa)

- "pacTaxka" nMHum BHyTp., no ~500 | Otkntovaemas. [Ana ycTpaHeHus He-

Owm onpeneneHHOCTU COCTOSHUS NTMHUK
Npu BbIKIMHOYEHHbIX NepeaaTynkax
(BkntoyeHa B pexume Master).

- MakcumarnbHoe Yncno [o 256 B 3aBMCMMOCTM OT BXOQHOMO COMNpo-
aboHeHTOB- (1/8 Unit Load) TUBNEHNS TPAHCMBEPOB ApYyrux abo-
permcTpaTopoB B cer- HEHTOB B CETMEHTE CeTn
MEHTE Ccetu
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UHTepdbenc (napameTp) 3Ha4veHune Mpumeyvanue

CAN 2.0
- CKOpocCTb obmeHa Ao 1 Méut/cek * | Ons cbopa n perucTpaumm aHHbIX:
- MAKCUMANBHOE YHCITO - C peructparopos 3AnmeTpo-BudP;
aGOHEHTOR B CETH 32 - C MoZynen BBOAA BbiBOAa ArMeTpo-
MBB, MeTpaHn-970.
- TepMuHaTop BHyTp., 120 Om OTkntodaembln  (CO CTOPOHbI  3aHen
naHenuv npnbopa)
Ethernet
- CKOpoCTb 0OMeHa 10/100 M6wuT/cek

- MPOTOKON Nepegayn Modbus TCP

Onsa nogkntoveHms BHewHen flash-
USB-host kapTbl. HekoTtopble Tunbl flash-kapt
MOTYT He NoaaepXnBaTbCcs

* — ckopocTb obmeHa 3agaeTca NporpaMMHO U BbIOMPaAETCss UCXOAs U3 ANWHBI NIMHUK
(cm. Tabnuuy 1.18)

MpumevaHne — Hanunuune mHtepderica CAN 2.0 u 2-ro kaHana RS-485 ykasbiBaeTca
npu 3akase

Tabnuua 1.18. Pekomengyemas ckopocTtb nepegayun no CAN-nHTepdency B 3aBUCUMOCTH
OT ANVIHbI NTMHWK (A9 BUTON napbl)

OnunHa nuHuNn, m 30 50 100 250 500 1000

CkopocTb, Kbut/cek | 1000 800 500 250 125 50

1.2.10 Bpems yctaHoBneHus paboyero pexvma perncrpatopa nocne ero BKMYeHns
He npeBblWwaeT 1 MUH.

1.2.11 OnekTponuTaHue perncTpaTopa OCyLLeCTBNAETCS:

- OT CeT NepeMEHHOro oaHO(a3HOro Toka Yactoton 47...63 Ny u HanpsbkeHnem 220
B £ 20%;

- OT CEeTU NOCTOSIHHOIO Toka HanpshkeHnem 185...340 B (nonsipHOCTb MOAKMHOYEHUS
ponu He urpaer).

MowwHocTb, noTpebnsiemas permcTpatopoM OT CeTM NUTaHWUS MpU HOMUHArbHOM
HanpsbkeHun nutaHua — He 6onee 30 B-A, noTpebnsembin B yCTAaHOBMBLUEMCH peXuUMe OT
ceTun ToK — He Bonee 140 MA.

MpumeyaHue. MakcmmaneHOe 3HaYeHMe NMyCKOBOrOo TOKA B MOMEHT BKIIOYEHUS — He
Oonee 12A (penicTByiollee 3HayeHue) B TedeHun 10 MC Npy HOMUHANbHOM HanpsiKeHUM nu-
Tawwen cetTn. ATo cnegyeT y4MTbiBaTb NPU BbIOOPE 3NEMEHTOB KOMMYTaLUN U 3almUThl Lie-
nen nuTaHus (He Lenen BHYTpu npubopa!), B YacTHOCTU, Npu BblIbope noporoB cpabaTbiBa-
HUS U BPEMSI-TOKOBbIX XapakTepuUCTUK aBTOMaTUYECKUX BbIKMOYaTeNen, BKNoYaoLWwmx B cebs
AneKTpoMarHUTHbIe pacuenuTenu.

1.2.12 3nekTpuyeckas nsonsuus.

1.2.12.1 DBnekTpuyeckas n3onauMa  npu  TemnepaType OKpyxarwolen cpeabl
(2345) °C n oTtHocuTenbHOM BnaxHocTn 80 %:

- uernen NMTaHUsa OTHOCUTENBHO BbIBOAA 3a3eMIIeHMs permcTpaTopa u BCex ocTanb-
HbIX Lernen BblaepXuBaeT B TeueHue 1 MUH npunoxeHHoe HanpsbkeHuwe 1500 B (cpegHe-
KBagpaTnyeckoe 3HayeHne) nepeMeHHoro Toka YyactoTom ot 45 fo 65 Nuy;

- peneiHbix P, PT n P, cumnctopHbix C BbIXOAOB M BbIXOAOB NUTAHWS BHELLUHUX AaT-
ynkoB (MIM) oTHocUTENbHO BbIBOAA 3a3eMreHust npubopa BbloepkuBaeT B TeveHue 1 MuH
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npunoxeHHoe HanpsbkeHve 1500 B (cpegHekBagpaTuyeckoe 3HayeHWe) nepemMeHHOro Toka
YacTtoTtonm oT 45 go 65 INy;

- penenHbIxX BbixogosB PC oTHOCKMTENBHO BbiBOAA 3a3eMiieHus npubopa BblaepxuBaeT
B TeyeHne 1 MUH npunoxeHHoe HanpshkeHne 1000 B (cpepgHekBagpatudeckoe 3HaveHue)
nepemMeHHoro Toka YyactoTon ot 45 oo 65 Ny;

- uenen nameputenbHblX kKaHanos AB, AE, All, 1B n uHTepdencoB oTHOCUTENBHO
BblBOAA 3a3emneHus npubopa BblOEPXKMBAET B TeveHne 1 MWH NPUoOXEHHOEe HanpshkeHue
500 B (cpenHekBagpaTUyeCckoe 3Ha4YeHNe) NnepeMeHHoro Toka Yyactoton ot 45 go 65 Iy,

- uenen noboro nameputensHoro kaHana (AB, AE, Al wnu rpynnsl u3 4-x AB), auc-
KpeTHoro Bbixoga PT, uctoyHunka nutaHus Ha mogyne 8PT oTHOCMTENbHO ApYrvx mM3mepu-
TenbHbIX KaHaNoB BblAepXuBaeT B TeyeHe 1 MyH npunoxeHHoe HanpshkeHue 500B (cpen-
HekBagpaTu4eckoe 3HaYyeHue) nepeMeHHOro Toka Yyactoton oT 45 go 65 Ny (MexkaHanbHas
nsonsaums);

1.2.12.2 3neKTpnyeckoe CONpPOTUBIEHNE U3ONSALMU PErncTpaTtopa Mexay BXO4HbIMM,
BbIXOAHBbIMM LIENsIMU U LIENbI0 MUTaHUS Npy TemnepaTtype okpyxatwen cpeapl (2315) °C n
oTHocuTenbHoW BnaxHocTn 80 % He meHee 20 MOM. WcnbiTatensHoe HanpsikeHne 500 B
NMOCTOSAHHOIO TOKa.

Cxema ranbBaHn4yeckon pa3sasku npubopa npusegeHa Ha pucyHke 1.5 (ykasaHbl gew-
CTBYIOLLME 3HAYEHNS HaNpPsXKEHUS).

5008 USB
AB,AM, AE >1+—({—4 5008
| 5008 @ CAN
AB,AM, AE >—()—¢ 500B
Q) RS-485 (2)
> onyus
>
5008
AB, 4B >>: 5008 +— (O Ethernet
> 500B
b b————()——F< RS-485 (1)
AB. 4B | 5008
> 15008
15008 ' <~2208
P,PM, C > ! 15008
! 15008 < vn
P, P, C > ] [
1000B | 15008
i un
PC > ——(D—4 RZap
_ [ opnye, knewma sauworo
15008 — ranbBaHWYeckas pasBA3ka Lener U anekTpuyeckas MpoYHOCTb
N30NALMK MeXay HUMM (CpeaHeKBaapaTuyeckoe 3aHavyeHue)
AB >— — 3aKOPOYEHHbIE KNEMMbl COOTBETCTBYIOLLMX KaHanoB

PucyHok 1.5. Cxema ranbBaHN4YeCcKon U3onsiumm

1.2.13 Tpe6oBaHuUA aneKkTpoMarHuTHon coBmectumocTtu (AMC)
1.2.13.1 PeructpaTop cooTBeTcTBYeT TpeboBaHuam SMC no
[OCT P 51522-99 ans obopynoBaHus knacca A, Kputepuii kadectsa OyHKLMOHUPOBaHMS B.
1.2.14 Peructpatop obecrneumBaeT apxvBMpOBaHWE pe3ynbTaToB npeobpas3oBaHWs
BXOAHbIX CUrHAmoB.
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1.2.15 Peructpatop obecneunBaeT npeacTaBrieHe pesynbTaTtoB npeobpasoBaHus B
undpoBOM Buae, B BUAE LLKar, B BUAE rpacukoB 1 oTobpaxkeHue Ha rpacduyeckomM gucnnee.

1.2.16 Pernctpatop obecneumBaeT OTCYTCTBME MOTEpPU MHOpPMaLMM MPU HEoOHO-
KpaTHOM BbIKIIOYEHUN/BKNIOYEHWUM MUTAHWS B NPOM3BOSbHBIN MOMEHT BPEMEHU BO BCEM AMa-
NasoHe NUTALLMX HANPSDKEHWN.

1.2.17 HopmarnbHble ycrnoBus SKkcnnyaTauum:

- TeMnepartypa okpyxatowero Bosagyxa, oC 25+ 10;

- OTHOCUTENbHAasA BNaXHOCTb Bo3ayxa, % ot 30 oo 80;

- atmMocdpepHoe AaBneHue, klMla (mm pT. c1.) 0T 84 go 106,7 (ot 630 go 800).

Pabouve ycnosus akcnnyartaumu:

- Temnepartypa okpyxatoLiero sosgyxa, oC: ot 0 go 50;

- OTHOCUTENbHAA BraXHOCTb BO3ayxa, % no 80;

- atMmoccepHoe faBsnexue, klla (Mm pt. cT.) 0T 84 go 106,7 (o1 630 oo 800).

1.2.18 PernctpaTtop cooTBeTCTBYeET rpynne ucnonHexuns P1 no FOCT P 52931.

1.2.19 Peructpatop yCTOMYMB K BO3OENCTBUIO OTHOCUTENBHOW BAXHOCTU OKpY>Kato-
wero Bo3ayxa ao 80 % npu Temnepatype + 25 °C 6e3 koHgeHcauuy Bnaru.

1.2.20 lNo cTeneHn 3awmnTbl OT BO3LEWCTBMSA NbIMM W BOAbI PErMCTPATOpP COOTBET-
CTBYET UCMONHEHUIO: C hpoHTarnbHoM cTopoHbl IP54, ¢ 3agHen IP20 no TOCT 14254

1.2.21 Pernctpatop yCTOMYMB K BO3AEWCTBUIO BMOpauLMM COOTBETCTBYHLLEN rpynne
N2 no FOCT 52931.

1.2.22 PernctpaTtop B TPaHCMNOPTHOM Tape BblAepXX1BaeT BO3AeNCTBHE:

- Temneparypbl OKpyxatoLen cpeabl oT MuHyc 25 po nntoc 50 °C;

- OTHOCUTENbHOW BRaXHoCTH Bo3ayxa (95 + 3) % npu Temnepatype nntoc 35°C;

- Bubpauum no rpynne F3 TOCT 52931.

1.2.23 NabaputHble pa3mepbl peructpatopa COOTBETCTBYHOT pa3mepam, NpuBeneH-
HbIM B NpUoXxeHun A.

1.1.24 Macca peructpaTtopa: He 6onee 4,5 kr.

1.2.25 CpeaHss HapaboTka Ha oTkas — He MeHee 40000 u.

1.2.26 CpepHwuii cpok cnyxbbl - He MeHee 10 neT.
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1.3 CocTtaB usgenus
CocTaB u3genusa AormkeH cooTBeTcTBOBaTb Tabnuue 1.19

Tabnuua 1.19

HanmeHoBaHue Konuyectso
Pernctpatop 1 wr.
Pa3sbembl (OTBETHbIE YaCTK) ANS NOOKITIOYEHUS BHELLHMX LiENen K pern- 1

KOMMMEKT

cTpartopy
TepMogaTtyvk Onsd onpefeneHus TemnepaTypbl «XONOAHOro crnas» 1wt *
Tn )
ApanTtep ans nogknodeHns Tepmonap ATI (onumsa)**
ApanTtep ansa nogkntoydeHuns Tepmonap AT (onums) **
LLlabnoH gnsa pa3meTkn (Bblpesa) WwuTa 1 Wwr.
CepBucHoe nporpaMmmHoe obecneyerue ans PC(auck) 1 Wwr.
Macnopt (INC) 1 3K3.
PykoBogcTtBo no akcnnyataumm (P3) 1 3K3.
Kabenb ana nogkntodeHns perncrpatopa K MK 1 wr.
USB-flash kapTa 1 Wwr.
MpumevaHusa
* — npu HanMunm kaHanos AB B npnbope;
** — KONIMYECTBO onpeaensieTcsa B KoAe 3akasa Ha npunbop.

1.4 YcTtpoucTtBo u pabora

1.4.1 PeructpaTtop BbINOMHEH B LUMTOBOM McnonHeHun. Ha nepegHei naHenu npubo-
pa pacnonoXeHbl:

- XnOKokpuctannuieckui gucnnen ¢ guaroHanoto 10,4" | npegHasHa4deHHbI Onsi
0TOOpaXXeHUs1 3Ha4YEeHUN N3MepsIEMbIX BENNYUH, PEXMMOB paboThl U T.4.;

- CeHCopHas knaeuaTtypa, C NOMOLLbIO KOTOPOW BblIOMpaloTCa pexvMbl paboTbl npubo-
pa 1 BBOAATCA 3HAYEHUS yCTaHABNMBAEMbIX NAapamMeTpoB;

- HgukaTopsbl "nuTaHne” n "asapus".

B HwxHen YacTy nuuUEeBON NaHenu pacnonoxeH pasbem ans nogknoveHusa USB flash
KapTbl.

Ha 3agHe naHenu pacnonoXeHbl pa3beMbl aHanoroBbiX W LOUCKPETHbIX BXO-
[0B/BbIXOA0B, BbIXOAbl MMTAHUSA OATYNKOB, pasbeM Ans MNOAKMYEHUs K nutarowen cetn 220
B, pasbeMbl ans cBasn no uHtepdercy RS-485, CAN u Ethernet, gatymk TemnepaTtypbl «Xo-
noaHoro» cnas.

1.5 MapkupoBka u nnombupoBaHue

1.5.1 MapknpoBKa perncrpatopa HaHeceHa Ha 3agHen naHenu npubopa u cooepXuTt
crnegyoLLy nHpopmauuio:

- HAMUMEeHOBaHWe;

- 3HaK YTBEPXKAEHNSA TUNa CPeaCcTB N3MEPEHUI;

- ycnoBHoe 0603Ha4eHne perucTpaTopa;

- MOPSIAKOBLIA HOMEP MO CUCTEME HYMepaLuy NpeanpusiTusi-u3roToBUTenNs;

- AaTa U3roToBreHus (roa u mecsiL);

1.5.2 Ha noTtpebuTtenbckyto Tapy peructpatopa HakrneeHa aTukeTka, Coaepaluas:
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- TOBapHbIV 3HaK UMW HaMeHOBaHWe NPeanpUATUS-U3roTOBUTENS;

- HaMMeHOoBaHue;

- Aata Bbinycka (rog n mecsu,).

1.5.3 Ha TtpaHcnopTtHon Tape B cootBeTcTBUM ¢ TOCT 14192 HaHeceHbl HeCMbiBae-
MOW KpacKOW, KOHTPACTHOW LBEeTYy Tapbl, OCHOBHble, AOMOMHUTENbHbIE UHAOPMAaLMOHHbIE
HagnMcu 1 MaHUNYMAUMOHHbIE 3HAaKW, COOTBeTCTBYlLWMEe o0603HayveHnsam: "OCTOPOXHO -
xpynkoe!", "Bepeyb oT Bnarn" n "Bepx".

1.5.4 Pernctpatop onfioM6upoBaH Ha NpeanpusTUn — n3rotosuTene.

1.6 YnakoBKa

1.6.1 YnakoBka peructpatopa obecrneuvMBaeT €ro COXPaHHOCTb MNPW XpaHeHUn u
TPaHCNOPTMPOBaHUN.

1.6.2 KoHcepBauusa obecneunBaeTcs noMmeLleHneM permcrpatopa B 4exorn u3 nonu-
3TUNEHOBOW NMEHKM UMW YNakoBOYHOM Bymaru.

1.6.3 PeructpaTtop ynoxeH B notpebutensckyo Tapy — kopobky ns kaptoHa no FrOCT
7933 nnu ropprpoBaHHoro kaptoHa no FOCT 7376.

BmecTte ¢ peructpatopom B KOpobKy yrnoxeHa TexHudeckast AOKyMeHTaums. TexHuye-
Ckas JOKYMeHTaUus BroxeHa B 4exorn u3 nonuatuneHoson nneHkn FOCT 10354 wunu gpyroro
BOAOHENPOHMLI@EMOro MaTepmana.

1.6.4 CTblkn knanaHoB KapTOHHOW KOpPOOKM 3akneeHbl knewnkon neHton. Ha kopobke
HakneeHa aTMKeTka ¢ nHdopmaumen, ykasaHHon B n.1.5.

1.6.5 Peructpatopbl B noTpebuTensckor Tape MoryT ObiTb YNOXEHbI B TPAHCMOPTHYHO
Tapy - awukn tuna Il — 1 nnm 11— 2 no FOCT 5959.

Mpu TpaHcnopTupoBaHuM B parioHbl KpariHero CeBepa M TpyAHOOOCTYMHbIE pPavioHbI
perucTpaTopbl OMKHbI ObITh ynakoBaHbl B Awmky no FTOCT 2991.
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2 UCNOJIb3OBAHUE MO HASHAYEHUIO

2.1 TloproToBKa perncrparopa K UCNONb30BaHUIO

2.1.1 Mepbl 6e3onacHoCTU

K paboTtam no akcnnyaTtaumu, noBepke U OOCMYXMBaHWIO perncrparopa [onyckalTcs
nviua, uMmetolime HeobxoauMmyl KBanudukaumio, U3ydMBLUME KOMMMEKT 3JKCMyaTauMOHHbIX
[OOKYMEHTOB U1 MpoLUeaLIne NHCTPYKTaX Mo TexHuke 6esonacHocTu.

3anpeluaeTca akcnnyataums peructparopa npu OTCYTCTBMM 3aseMrieHust Kopnyca
npubopa.

He ponyckaeTtca akcnnyaTtaumsa PernctpaTopa nog Bo3gencTBneM raso- u napoobpas-
HbIX arpeccuBHbIX cpen (LWernoyen, KACMOoT U Np.) U NPOAYKTOB UX KOHAEHCALMK, Bbi3blBato-
LLIMX KOPPO3UIO UCMOMNb3yeMbIX B Npnbope MaTepuanos.

Mo ypoBHIO anekTpobe3onacHOCTU pernctpatop cooTBeTcTByeT TpebosaHuam FOCT
P 52319-2005 npu cTeneHn 3arpa3HEHHOCTM 2 MO KaTeropun namepexun |l ona namepurtens-
HbIX Lienen.

B cnyyae HapylieHus npaBun 3Kcnnyatauum permcrpatopa, YCTaHOBIEHHbIX B AaH-
HOM PYKOBOACTBE, MOXET yXyALlaTbCa 3alimTa, NpMMEHeHHasa B AaHHOM permcTpaTope.

2.1.2 MNopgroToBka kK paboTe

BHVMMaTenbHO n3yynTh PyKOBOACTBO MO 3KCMyaTaumu.

MN3Bneyb peructpatop M3 TpaHCcnopTHOM Tapbl. [1poBepuTb KOMMMEKTHOCTb u ybe-
ONTbCS B OTCYTCTBMM BHELLHMX MOBpexaeHun. B xonogHoe Bpemsi roga perncrpatop Heob-
XOAMMO BblAepXaTb B HOPMaribHbIX KNIMMaTUYECKMX YCITOBUSAX HE MEHEE TPEX YaCOB.

2.1.3 YcTaHoBWUTb peructpaTop Ha paboyem mecte, obecneumB ynobcTtBO paboThl
(Heobxogumble AaHHble ANs1 YCTAHOBKW perncrpartopa B WUT CM. B npunoxeHum ). MNpu aTom
OOMXKHbI cobniogaTbes cneayolme TpeboBaHns:

- cpefa, OKpyxalLas perncTpaTop, He AOMKHa coaepaTb NPpUMeCcen, Bbi3blBatOLLIMX
KOppOo3uto ero aetanen;

- perncTpaTop He AOMKEeH NoaBepraTbCa BO3OEVCTBMIO TEMNOBbLIX MOTOKOB BO34yXa

MopkntoyeHne perncrtpatopa K YyCTPOMUCTBY 3a3EMIIEHNSI OCYLLECTBNSIETCA Yepes3 BUHT

3alMNTHOIo 3asemMieHuna , PACNONOXEHHbIN Ha Kopnyce an60pa.

CoeanHUTb perncTpaTop C CEeTbIo NMUTaHMS B COOTBETCTBMU CO CXEMOW, NPMBEAEHHOM
Ha pucyHke B.7 npunoxenus b.

MoaknoyeHne BHELLHUX YCTPOMCTB OCYLLECTBMSETCA B COOTBETCTBMM CO CXEMaMW,
npvBeaeHHbIMU B NpunoxeHun b.

MopknioyeHne OcyLLeCTBNSIETCS C MOMOLLBIO KNeMM M3 KOMMIeKTauum permctparopa
nposogamu ¢ ceveHmeM 0o 1,5 mm2. Vicnonb3osaHue agantepos ATI/ATIIN no3sonseT noa-
KMno4aTb K pa3bemam TepMO3NEKTPOAHble (KOMMEHCAUMOHHbIE) MpoBOAA CeYeHWeM [0
3,5 Mm2.

PekomeHayeMble TUMNbI COEAVMHUTENbHBIX KNEMM (OTBETHbIX YacTel) COBMECTUMBIX C
COeaVHUTENSIMU B permctpartope:
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MapameTpbl KOHTAKTOB O6Go3HaueHve

Bna co cTopoHs! (Pupma DECA

O6Lwwmin B1A

KOHTaKTOB LLar, MM | Konnyectso SWITCHLAB)
2 MC420-381-02P
e 3 MC420-381-03P
3,81
! 5 MC420-381-05P
6 MC420-381-06P
e 5,08 3 MC100-508-03P
000

2.1.4 Tpn noaknoyYeHnn BHELWHMX Lenen K npubopy cornacHo cxemam b.1-B.3 lNpu-
noxeHus b npnubop BbiaepxmBaeT HanpsixkeHne o 36 B.

MmeeTcsa 3awimTa OT pa3psiga cTaTM4eckoro noteHumana, ckannmBaroLerocs Ha Ttene
YyernoBekKa, a Takke 3alluTa OT Neperpysku No TOKOBOMY BXOAY.

2.1.5 Ha gucnnee npnbopa fonyckaeTcs Hanuune HencnpaBHbIX MUKCENEeNn:

- MOCTOSIHHO HEropsALWUX NUKcenewn He bonee 8;
- MOCTOSAHHO FOPALLMX NUKCenen He bonee 5;
- obLLee KONMYECTBO HeMCNpPaBHbIX MUKCenemn He bonee 8.

2.2 WHTepdeinc nonb3oBarens

Pernctpatop nmeet crnegyrowme pexumsl paboTbi:

e 3annck. B paHHoOM pexume peructpaTop otobpaxaeT nsmepsiemble AaHHblE B YuC-
NOBOM U1 rpadmyeckom (TpeHAa u wkana) Buae.

e [TpocMOTp apxvBa MsamepeHuin. ApxuB U3MeEpeEHWUIn pervctpaTtopa oTobpaxaeTcsi B
BMAE CMUCKa 3anvCaHHbIX NEHT C yKa3aHneMm AaTtbl Havana u KoHua 3anucu. Mwve-
€TCH BO3MOXHOCTb NpoCMOTpa NtoOon NeHTbl N3 apxmea.

e [TpoCMOTP apxvBHOW NeHTbl. B faHHOM pexvme Npov3BOAMTCA NPOCMOTP AaHHbIX
13 apxuBa U3MepeHun perncTparopa.

e [TpocMoTp XypHana cobbITuin permctpaTtopa.

¢ [TpoCcMOTp OTYETa NO CyMMaTopam.

e [TpocMOTp apxvBa NONb30BaTENbCKUX METOK.

¢ KoHdurypupoBaHue. B gaHHOM pexunme nNpousBOAMTCHA HACTpPOWKa M3MepUTenbHbIX
KaHanoB permcrpaTtopa, HacTpolika oTobpaxeHusi nHdopmauum n pexmnmos pabo-
Tbl perucTparopa.

OcHoBHoW pexum paboTbl pernctpatopa — pexum «3anucb». M3 atoro pexuma c no-
MOLLbIO KHOMOK perncrtpatop nepeBoanTCA B Opyrne pexuMbl. [Nocne BKkNOYeHUs NMUTaHUS
pernctpaTop nepexoauTt B pexuMm «3anvcb» B TOM Crlyyae, ecnv umeetcs xoTs 6bl oauH
CKOH(PUrypnpoBaHHbI kaHan Ans oTobpaxeHust U yCTaHOBMEHO cucTeMHoe Bpems. Ecriu
TaKoBbIX HET UMW HE YCTAHOBIIEHO CUCTEMHOE BPEMSI — PErMCTpaTop NepexoauT B pexumM
«KoHcpurypuposaHue».

Pernctpatop nmeet 10 CeHCOPHbIX KNaBuLL CO CBETOAMOAHOW MHAMKaLMEW, pacnoso-
XEHHbIX B HWXHEW YacTu NMueBOon naHenu (CM. puc. 2.1). PyHKLUMM KnaBuLL ONpeaensioTcs
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pPEeXMMOM, B KOTOPOM Haxo4MTCs pernctpartop. HazHayeHue kaxaon knaeuwm oTobpaxaeTtcs
Ha 3KpaHe HaJ COOTBETCTBYLLE knaBuwlen. [ins ysenvyeHns pasmepa paboyer obnactu B
pexume «3anucb» MMEeTCH BO3MOXHOCTb CKPbITb NoAMMCK knasuw. [Ins 3Toro B pexume
«3anucb» cnepyeT HaxaTtb knaeuwy Bbixod. YTobbl nokasaTb MOANUCK CriedyeT HaxaTtb
nobyto n3 10 knaeuw perncrpartopa.

Ha nepepgHer naHenu peructpaTopa nMmeeTcs

— cBetogmoaHbii mHamkatop "TIMTAHUE" (uBeT cBeyeHuss — 3eneHbint). NHamkaTop
aKTMBEH MPW BKITIOYEHNM perucTpaTopa;

— cBeToamoaHbIn uHamkatop "ABAPUA" (uBeT cBeveHns — kpacHbin). MpepbiBucToe
cBeYeHue uHAMKaTopa O3HadaeT, yYTO Mpu M3mepeHun cpaboTana ycraBka C 3anporpammu-
poBaHHbIM COObITMEM "ABapus” 1 3TO COObITME HE NOATBEPXKAEHO NONb30BATENEM.
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PucyHok 2.1 NHTepdpenc pernctpatopa B pexmme usmepeHus

=

TekyLwlee Bpemda n gata.

MHOukaTop COCTOSIHUSI NamMsATK XKypHana cobblTnii — % cBo6oAHON namsaTn Ans
HeMnoATBEPKAEHHbLIX COObLITUIA.

MHanKaTop COCTOAHNS aBapuUnHOWM curHanusauuu.
MHamkatop USB.

MHaunkaTop Tekylwero pexuma paboTbl perncrpaTtopa.
Pabouee none.

MHaukatop BkoYeHust npubopa.

[Mone ceHcopHbIX KNaBuLL perncTpartopa.

WHaukaTtop "Asapus".

0 Pasvem gna USB-Flash kapThbl.

n

"‘QPONF”S”PS”
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11. Mone yHKUMOHAIBHOrO Ha3HAYeHUS KNaBuLL.

Bo Bcex pexumax paboTbl peructpaTopa Ha akpaHe oToGpaxaeTcs crefyowast UH-

dopmaums:

e Tekywee Bpems n gata (cm. puc. 2.1, nos. 1).

e MHamkaTop cOCTOsHMSA namsiT XypHana cobbituid (cMm. puc. 2.1, nos. 2). Ha uH-
AukaTope oTobpaxkaeTcsi KOnM4ecTBo CBOGOAHON NamMATK AN HEMNOATBEPXKAEH-
HblIX COObITUI B MPOLEHTaxX OT MakCMManbHOro pasmepa XypHana cobbiTui
(750). Ans Toro, 4TobbLI 0CBOGOAMTE NAMATL, HYXXHO BOMTU B PEXMM MPOCMOTPa
XKypHana cobbITuii 1 HaxxaTb knasuwy «/Todmeepdumsb ece». B 3aBucumocTyn
OT YPOBHS 3aMOfTHEHUSA XXypHarna MHauKaTop MMeeT CneayroLwmnin LBeT:

o 3eneHbIn — ocTaTok cBOboAHOM NamsaTh — bonee 25%.
o XKenTbIt — ocTaTok cBOBGOAHON NamATN — MmeHee 25%.
o  KpacHbili — octatok cBo6ogHon namsaTv — meHee 10%.

e MHgmkaTop cocTosSiHUSt aBapyHON curHanusaumm (cM. puc. 2.1, nos. 3). MHgm-

KaTop UMeET crneayLine COCTOAHUSA:

o - aBapVII;IHaFI CUrHann3aumnsa He akTUBHa.

o E - aBapVII;IHaFl CUrHann3auna aktuBHa.

e MHagmkaTtop Tekyllero pexuma paboTel peructpaTopa (cMm. puc. 2.1, nos. 5). Ha
[aHHOM MHAMKATOPE BbIBOOUTCS Ha3BaHWe TEKYLLEro pexvma 1 gpyras gonon-
HUTEnNbHaa NHopMauus.

e Pabouee none (cMm. puc. 2.1, nos. 6). B 3aBucMMocTn oT pexuma paboTbl peru-
cTpaTopa Ha [aHHOM y4yacTke 3KpaHa oTobpaxaeTcsi MHPOpMaLUs O TEKYLLINX
UNn apXMBHbIX NU3MEPEHUSIX U HACTPOKKax permcTpaTopa.

e  OyHKUMOHaNbHOe 0603Ha4YeHMe KnaBuLL perncrtpatopa (cm. puc. 2.1, nos. 11).

e Pasbem ansa nogkntoyeHns USB-Flash kaptel (cm. puc. 2.1, nos. 10). B cnyyae
ecnn B pasbem BcTaBneHa USB-Flash kapta, To Ha skpaHe peructpartopa
(cm. puc. 2.1, nos. 4) otobpaxaeTcs NMKTorpaMmma B BUAE ANCKETbI.

2.3 COop AaHHbIX
Pernctpatop ocyulecTBnsieT namepeHve (pukcaumio COCTOSIHWS) CriegyrLmx TMNoB

KaHasnoB:

1.

AHanoroBbIn BxoAd. [aHHbI TUN BXOOHOTO KaHana BkMto4yaeT B cebsi Kak dpuanmyeckue

BenunyunHbl (BCTPOEHHbIe KaHanbl Tuna AB/ATM/YB), Tak U BUpTyarnbHble CUrHanbl (3Haye-

HME BbIMUCNSETCH HAa OCHOBE MaTEMaTUYECKOrO BbIPaXXEHWs, UCXOOAHBIMU AaHHLIMW A11S

KOTOPOro, B CBOK O4yepedb, BbICTYNalT 3HAYEeHUs1 (pM3NYECKUX aHanoroBbiX BXOOOB —

o0603HavaeTcs «MBy»). B 3aBUCMMOCTM OT KOMMMeKTaumMm perncrpartopa nobon aHanoro-

Bblli BXOZ MOXET ObITb NepeKOHUIypMpoBaH Ha CreayoLime TUMbl U3MepPEeHNii:

1.1. n3mepeHue cunbl MOCTOAHHOIO TOKa;

1.2. n3MepeHue HanpsiKeHNst NOCTOSIHHOMO TOKa;

1.3. u3MepeHue ConpoTUBIEHMS MOCTOSIHHOMY TOKY (C dhyHKLMEN oBHapyxeHns obpbil-
Ba B LUenu);

1.4. npeobpa3oBaHue cUrHanoB TepMonap (C oTKNr4YaeMon yHKLUMeR obHapyXeHust
obpbiBa B Lenu 1 komneHcaumen 3HadeHms TOAC. xonogHoro cnas);

1.5. npeobpa3oBaHue cUrHanoB TEPMOMETPOB CONPOTUBNEHUS (C dyHKUMen obHapy-
XeHus1 obpbIiBa B Lienn);

1.6. npeobpasoBaHune curHanoB NUPomeTpoB (C dyHKUMen obHapyxeHns obpbiBa B
uenw);
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1.7. n3aMmepeHue 4acToTbl BXOAHOIO CUrHana unm nofacyeT KonumyecTsa MMNynbcoB (ka-
Hanbl YB);
1.8. BblYMCEHME 3HAYEHMSA HA OCHOBE MaTeMaTU4eCKOro BblpaxeHus — yHKLUN Be-
TNNYNH, N3MEPSEMbIX aHanoroBbIM1 1 AUCKPETHLIMU KaHanammn (Matematuyeckme
YHKLUMM JOCTYMHLI B KaX0M aHanoroBoM BXofe, a TakKe BbleneHbl B oTaelb-
HbI TUN KaHana - MatemMmaTuyeckun exog - MB);
1.9. cuuTbIBaHWE 3HAYeHWUs C YCTPOMCTBA, NOAKMIOYEHHOMO Mo UugpoBoMy nHTepden-
cy RS-485 unu CAN;
1.10.BBOA COCTOSIHME @HANOroBoro BXo4a ornepaTopoM BPY4HYIO C KnasuaTypbl peru-
cTparopa.
2. Awxanorosbii Bbixof (AE). CocTosiHMe BbIXOAa ycTaHaBnuBaeTCs CneaylolyMu Crnoco-
6amu:
o BblYMCIIEHNE 3HAYEHUSA HA OCHOBE MaTEMaTUYECKOTO BbIPaXKEHUS;
o KOMaHAaMM yCTaHOBKM 3Ha4eHus no undpoBomy nHTepdeicy RS-485 unu Ether-
net (ncnonb3yetcsa npotokon Modbus).
o BBO/] COCTOSIHWSA BbIXO[a OrnepaTopoM BPY4HYIO C KnaBuaTtypbl peructpaTopa.
3. [OwuckpetHbin BxoA (OB). JaHHbI TMN KaHana no3BonsgeT cyMTbiBaTb Creaylowme TuUnbl
CWrHarnos:
o  dwusmyeckne curHanbl - NOTeHUManbHble curHanbl, «Jlormdyeckmey, curHansl Tvna
«CYXOW KOHTaKT» N «OTKPbITBIN KONnekTop» (cM. puc. B.3);
o CUY/TbIBAHWE 3HAYEHUS C YCTPOUCTBA, NOAKMNHOYEHHOro Mo UMPOBOMY MHTEpdEen-
cy RS-485 unu CAN;
o BblUMCIEHNE 3HAYEHUSA HA OCHOBE MaTEMaTUYECKOTO BbIPaXKEHUS;
o BBO/, COCTOSIHUA OWUCKPETHOro BXO[a OnepaTopoM BPYYHYIO C KraBuaTypbl peru-
cTparopa.
4. Bebixog Pene/Cumuctop (P/C) — ouckpeTHbIn Bbixod,. COCTOsiHME OUCKPETHOrO BbiXxoAa
yCTaHaBnuBaeTcs cneayLlmmMm cnocobamm:
O  CMCTEMOW CUrHanvsaumm permcrTpaTopa;
o BblYMCIIEHME 3HAYEHUSA HA OCHOBE MaTeMaTUYeCKOroO BblPaXEHWS;
o KOMaH4aMum yCTaHOBKWM 3Ha4YeHns no undgposomMy nHtepdency RS-485 nnu Ether-
net (ncnone3yetcsa npotokon Modbus).
o BBO/] COCTOSIHNS ANCKPETHOrO BbIXOAA ONepaTopoM BPYYHYIO C KnasnaTypbl peru-
cTparopa.
WHTepBan onpoca And Bcex Tunos kaHanos — 0,1 cek.
MpegycmoTpeHa dyHKUMA MacwTabvpoBaHNA M3MEPEeHHOro cCurHana C HacTpauBae-
MOW NepeaaToyHON XapaKTEPUCTUKOMN.
[na npegoTBpaLleHns NOXHbIX cpabaTbiBaHWI CUrHanM3aumm npegycMoTpeHa gyHk-
LUmMsa ounbTpaLmumn N3MepeHHbIX 3HaYeHNI C NOMOLLLbI0 MeanaHHOro punbTpa.

2.3.1 Py4Hoe ynpaBneHue BxoAamMu U BbIXoAamMu perucrtparopa

PyuHoe ynpaBneHue aHanoroBbIM1 ¥ AUCKPETHLIMU BXOLAMU pericTpaTopa no3eons-
€T 3ajaBaTb COCTOSIHME BXOAa BPYYHYIO C Knaeuatypbl perucrpaTtopa. OyHkums nossonser
perucTpupoBaTh napameTpbl TEXHONOMMYECKOro NpoLiecca, U3MepeHne KOTopbIX cpeAcTBamu
peructpaTtopa HelienecoobpasHo UnuM HEBO3MOXHO.

PyuHoe ynpaBneHue BbiIxoAamu percTpaTopa no3sonsieT 3aaBaTb COCTOSIHWE BbIXO-
[la Bpy4Hyl0 C krnaBuaTypbl peructpatopa. MpegHasHauyeHo Ansi HEMOCPEACTBEHHOIO ynpas-
NEHUSI UCNIONHUTENBHLIMU YCTPOUCTBAMMU, NOAKIIOYEHHBIMU K perucTpaTtopy.

CocTosiHME BXOAOB M BbIXOAOB, YNPaBMSEMbIX BPYYHYHO, 3aMMUCLIBAETCS B apXuB U3-
MepeHWIn perucTpaTopa Hapsfy € OCTarlbHbIMU KaHanamu.
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[ns nepeBoaa kKaHaNoB B PEXUM PYYHOTro yrpaBreHusi creayer:

e  aHanoroBble M AUCKPETHblE BXOAbl — BbIOpaTh TUM cUrHamna «BpyYHyo»;

e  aHarnoroBble M AUCKPETHbIE BbIXOAb! — BbIGPaTb PEXUM YNpPaBIIEHUs «BPYYHYHO».
[ns BBOAA COCTOSIHWSI BXOAOB U BbIXOAOB HaXO4siCb B PeXMME «3anucb» Haxmute

KnaBsuLy ml B cnmcke ¢ MOMOLLLIO KNaBuLL , BbIGEPUTE HYXKHBIA KaHan u

BBOA,

HaXXMute &I. Mo 3aBepLUeHM BBOAA COCTOSHMSA KaHANoB HaXMnTe

YnpasneHue
KaHan [Tek sHauenue [HoOBoe 3HadeHue [onucanme |

MB1 24,0 24,0 TemnepaTtypa Bo3ayxa S
AE3 0,0 45,1 3aneuxka l

AE4 0,0 23,0 3aneuxka 2

OB1 pazoMk FIaAMK KoHUueBuK A

P1 pazoMk pasoMK cHUrHanusayma 1

pa3oMK CHrHanu3auua 2

PucyHok 2.2. YnpaBneHue Bxogamu 1 BbIxogamu

2.4 XpaHeHue AaHHbIX

XpaHeHve n3MepeHHbIX 3HaYeHU OCYLLECTBMSETCA BO BHYTPEHHEN SHEProHe3aBuUCu-
MOW namsATn permctpartopa. o aHanormm ¢ BymaxHbIMM permctpatopamu usMepeHus obb-
€[VHEHbI B T.H. MEHTY - MPOMEXYTOK BPEMEHU, B TEYEHNE KOTOPOro HenpepbiBHO Benachb 3a-
nUCb curHanos. JleHTa umeeT BpeMs Hadana u KoHua 3anucu curHanos. MuHumansHon egu-
HULEen, Haa KOTOPOWN NPOU3BOASTCA Nobble onepaunn B permcrpatope, SBrnseTcs He oTAenNb-
HOe N3MepeHue, a fneHTa. YnopsaodeHHas no BpEMEHU COBOKYMHOCTb NEHT obpa3syeT apxvB
N3MEpPEHUI perucTpaTopa, KOTOpbI AOCTYNEH Ansi MPOCMOTpa B OO0 MOMEHT BPEMEHM.
Mo mepe paboTkl peructpatopa apxvB U3MEPEHWI 3anoNnHseTcs neHTamu. Konvyectso nexHT
B apxvBe orpaHuyeHo 2000 wT. B cnyyae ecnv apxuB M3MepeHWi NOMHOCTbIO 3amnofHEH,
nnbo konm4yecTBo NeHT npesbicuT 2000 wT., Gyaet aBToMaTMyeckn yaaneHa camasi crapas
neHta. Takum obpasom, apxvB U3MEPEHUI perncTpatopa BCeraa COAEPXUT aKTyarbHYH WH-
hopmMaumio 3a onpeneneHHbIn NPOMEXYTOK BpemeHn. BenuuuHa atoro npomexyTka (rnybuHa
apxuBa M3MEpPEHUIA) oNpeaenseTcsd WHTEHCUBHOCTBIKO 3arnOfHEHUs BHYTPEHHEN NaMmsitu pe-
rmcTpartopa, KoTopasi, B CBOK ovepenb, OnpeaenseTca KOMMYEeCTBOM aKTUBHbBIX aHanoroBbiX
KaHanos n nepuogoM 3anucu. lNepuog 3anucu 3HavyeHu B apxuB 3agaetcs us psaga 0,1; 0,5;
1; 2,5; 5; 15; 30; 60 cek, Ans aHanoroBbIX BXOAOB W BbIXOAOB - MHAMBWUAYaANbHO, ANS AUC-
KPETHbIX BXOO0B U BbIXOAOB - €4MHbIN. VIMeeTcs BO3MOXHOCTb M3MepsATb curHan 6e3 3anucu
B apXvMB U3MEPEHWI, YBENNYMNB TEM CaMbIM rMyOuHy apxmBa uamepeHuin. OueHouHas rnybu-
Ha apxvBa B CyTKax A1 HEKOTOPbIX 3HAYEHWU nNepuoaa 3annucu npusedeHa B Tabnuvue 2.1.
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Ta6nuua 2.1. MpumepHas rny6ruHa apxvea B CyTkax

Mepwuog 3anucu, cek KonnyecTBo pernctpupyemMbix kaHanos
aHarnoroBsble
BXoAbl 1 2 4 8 12 16 20
Anc- + BbIX0oApbl
KpeT- | aHanoroBble
Hble OUCKpEeTHble
BX0OAbl 4 4 16 16 16 16 16
+ BbIXOAb!
0,1 0,1 77 52 31 | 17,1118 | 90 7,3
0,1 0,5 129 | 110 86 59 45 37 31
0,1 1 141 | 129 | 110 86 70 59 52
0,1 5 152 | 149 | 143 | 133 | 125 | 117 | 110
1 0,1 141 74 38 | 19,0 12,7 | 96 7,6
1 0,5 515 | 309 | 172 91 62 47 38
1 1 773 | 515 | 309 | 172 | 119 91 74
1 5 1288 | 1104 | 859 | 595 | 455 | 368 | 309

Onsa yBenuuyenns rmybuHbl apxvea nsmepeHuii npegycMmoTpeHa dyHKumns «3anucb no
cobbiTuo». [na akTuBaumm gaHHoWM pyHKuMK cnegyeT B MeHo «OBLuue HacTpOnKMy ycTaHo-
BUTb NapameTp «3anucb AaHHbIX» 3HaveHue «[lo coGbiTuiox». MNocne aToro perucrpartop ne-
pPexoauT B PEXUM OXnaaHus cobbiTus. B aTom pexmme NponsBOAMTCH U3MEPEHME CUMTHAarOoB,
0QHaKo He NMPOW3BOAMTCH 3anuCb MX 3HAYEHMI BO BHYTPEHHIO namsATb. [pn aToM Ha MHAK-
KaTop TeKyLlero pexuma paboTbl pernctpatopa (cMm. puc. 2.1, nos. 4) BbiBOAUTCA coobLleHne
«M3mepenne (oxnpgaHve cobbitua)y». Takke cnegyeT ycTaHOBWUTL AeNcTBMe «3anucb» Ans
Kakon nubo ycTaBku (GEWCTBME MOXHO YCTaHOBWUTb AN aHanoroBblX, AWCKPETHBIX UNK Ya-
CTOTHO-MMMYfbCHBIX BXOA0B, CYMMaToOpOoB, pacnucanus). CnegyeT oTMeTUTb, YTO MOCKOSbKY
3aMnCb [aHHbIX B 3TOM peXUMe He BefeTcs, TO NPOCMOTPETb apXvBHbIE [aHHble 3a 3TOT
nepuos HEBO3MOXHO.

[ns apxvmBa nsmepeHuin npeayCcMOTPEHbI criegyowue onepaumu:

1. TlpocMOTp AaHHbIX BbIOPAHHOM NEHTHI.

2. CoxpaHeHue BblibpaHHON neHTbl Ha kapTy USB-Flash.

3. CuHXpOoHM3aLmMsa BCEro apxuBa M3MEpPEHUn permctpaTopa ¢ NoMoLLbio kapTel USB-

Flash.

Cnepgytolume cobbITUSA NPMBOAAT K HAYany 3anvcn HOBOW NEHTHI:

e BKITIOYEHVE NUTaHUA PerncTpaTopa;

* U3MeHeHue KoHdWrypaumm nboro kaHana;

e OrpaHMyeHue Ha MakcMMarbHbIN pa3Mep NeHTbl — KOHPUrypmpyeTca nons3osare-

nem (ot 1 go 24 yacos);

e aKTMBM3aUWsa cUrHanusauuu, ons KOTOpPon ykasaHo AercTBue «3anvcby.

2.4.1 3anucb apxmBa usamepeHumn Ha USB- Flash

PeructpaTtop nogaepxuBaeT 3anncb MHGopMaLmMmn Bo BHeLWHo namsate USB-Flash.
USB-Flash pgomxHa GbITb NpegBapuTenbHO oTdopmaTMpoBaHa B dannoByto cuctemy FAT
(nopaepxuaetca FAT16 n FAT32).

Kaxxgass neHTa apxveBa M3MepeHUn 3anucbiBaeTca Ha KapTy B OTAeNbHbIN hann C
pacwmpeHem «.910» B OTAENbHBIA KaTanor, MMsi KOTOPOro COBMadaeT C 3aBOACKUM HOMe-
pomMm peructpatopa (Hanpumep «F:\00000125\000002D4.910», rae 125 — 3aBoackon Homep
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peructpaTtopa, «000002D4.910» — nms cpanna neHTbl, KOTOPOE YHUKANbHO ANS KaXOO0W NeH-
Tbl perucTpatopa). Takum obpa3oM, Ha OOHY KapTy MOXHO 3anucCbiBaTb NEHTbI HECKOMNbKMX
peructpaTopoB 6e3 B3aumHon nepesanucu. NpegycMOTpeHbl cneaylolme pexvMbl paboThbl
OaHHOW PyHKUMK:
e  CuHXpoHM3aLmnsa BCEro apxvea UsMepeHui permcrpatopa ¢ nomotbio USB-Flash
KapThbl.
[aHHaa dyHKUMS No3BONseT CKONMPOBaTb BECb apXuB U3MEPEHWI perncrparopa
Ha kapTy. [1pM MHOroKpaTHOM WCMOMbL30BaHWWN AaHHOM (PYHKUMU Ha KapTy Komnu-
PYIOTCA TOMbKO T€ AaHHble, KOTOPbIX €llie HeT Ha kapTe. OTO CYLIECTBEHHO CO-
KpallaeT BpeMs CUHXPOHM3aLnK.
e CoxpaHeHue BblibpaHHOM neHTbl Ha USB-Flash.
B TOM cnyyae, ecnu TpebyeTcs AaHHbIe TOMbKO 3a OnpeAeneHHbIN NPOMEXYTOK
BpPeMeHu, B pexume «TpocMOTp apxmBa U3MEPEHWNy criedyeT BblOpaTh HY>KHYIO
NeHTy 1 HaxaTb knasuwy 2USB. Ha kapTy 6ygeT ckonmpoBaHa TOMbKO BblibpaH-
Has neHTa.
e ABTOMaTMYECKOe coXpaHeHue apxvsa namepeHun Ha USB-Flash.
B peructpaTtope npegycMoTpeHa BO3MOXHOCTb aBTOMAaTUYECKOro COXPaHeHus
neHT Ha USB-Flash nepen yaaneHvwem u3 BHyTpeHHeln namaTu (B crydae, Korga
3aKaH4YMBaeTCH BHYTPEHHSA nMamsTb pernctpaTopa). [na aktmeBauum 3Ton yHK-
ummn USB-Flash gomkHa 6bITb NOCTOAHHO BCTaBfieHa B COOTBETCTBYIOLNIA pa3beM
nepefHen naHenu permcTparopa.

2.4.2 CUHXpOHM3aLUMA apXxuBa U3MepeHun

C nNomMoLLb0 CEPBUCHOrO NPOrpaMMHOro 06ecneveHnss MOXKHO 3arpysuTb apxums U3me-
peHVn permctpaTopa Ha NnepcoHanbHbIN KOMMbOTEp AN AanbHelwen o6paboTkm unn apxu-
BMpOBaHuA. ina aToro cnepyer:

— BbIbpaTb nHTepdeiic MNK: RS-485 unn Ethernet;

— CKOHUrypupoBaTh BblibpaHHbI MHTEpdec (cMm. n. 2.12.9);

— MOAKIIOYNTL PErMCTPaTOP K KOMMbBIOTEPY C MOMOLLBI COOTBETCTBYIOLLEro kabensa u
3anycTuTb NPOLECC CMHXPOHM3aumn B nporpamme ans MK.

3arpyeHHble faHHble MOXHO B ftoboe BpeMs NpOCMOTPEeTb 1 pacnevatatb Ha NpuH-
Tepe.

2.5 CwurHanusauus

®yHKUMA curHanusaumm npegHasHadeHa Anst yBeOMIIEeHUsI nepcoHana O BO3HUKHO-
BEHUW OnpeaeneHHon cutyaumm (06bIYHO — NpeBbILLEHWE 3a4aHHOTO YUCIIOBOMO 3HAYEHUS —
YCTaBKW) U yNpaBneHust peneiHbIMU BbIXOA4aMu.

[ns BCex TWUMOB aHarnoroBbIX BXOAOB NPEeAyCMOTPEHbI CreAyoLMe TUMbl CUrHanu3a-
umu:
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CurHanusauusi npeBbIlLEHNS BepxHero npefena (B u BB) aktueuaupyeTcs, ecru
M3MepeHHoe 3Ha4YeHVe NpeBbIaeT 3afaHHOe 3Ha4YeHNE YCTaBKM.

n3mepeHHoe
3HaugHue,
3HaueHne \

rucrepesuc

yCTaBKu /
|
‘

\

\

|
|
]

—l yCTaBKa aKTUBHa

A

| = =
ﬁ—‘ BbINO/IHEHWE AENCTBWIA

‘}7

[

| | 3apeprkka
|| g BKAOYeHUA
T

| 3aaepxKa

| BbIKKOYEHMA
>—¢

>

>
Bpema

CuvrHanu3aumnsa npesbllieHnsa HwkHero npegena (H n HH) aktmBuanpyetcs, ecnu
N3MepeHHOEe 3HaYeHne CTaHOBUTCS MEHbLLE 3a4aHHOrO 3HaYeHNs YCTaBKu.

3MepeHHoe
3HaYeHue

i

/4

rmcrepesnc

3HayeHune

yCTaBku

<

—| yCTaBKa aKTUBHa

|_

BbINOJIHEHME AENCTBUIA

|_

k
| 3agepsKa
|_ BKAlOYeHUs

1
| 3agepxka

| _BbIK/IOYEeHUA
1€

»

CurHanusaums CKOpoCTU BO3pacTaHUs curHana
POCTb HapacTaHWsi CUrHana 3a YCTaHOBIEHHbIA Nepuog BPEMEHU (HacTpamBaeTcs
ot 0,1 go 60 cek) cTaHOBUTCS BhILLE 3a4AaHHOW YCTaBKW.

“ nsmepeHHoe
3HayeHune

Bpema

(CB) aktmBuM3npyeTcs, ecrnm cKo-

Be/IYnHa
U3MeHeHUnA
(Bo3pacTaHus)
curHana sa
nepuog,

|
I
|
|
L
id—»
nepuog,
BPeMeHM

CwurHanusaums ckopoctu cnaga curHana (CC) aktuBmsMpyeTcsi, ecnv CKOpOCTb
crnaja curHana 3a ycTaHOBIEHHbIV nepuog BpeMenu (Hactpamaetca ot 0,1 go 60

CekK) CTaHOBUTCS BbIlLE 3a4aHHOMN.



A n3mepeHHoe
3HayeHue

Be/IMYMHA
n3meHeHua
(cnaga)
CUrHana 3a
nepuog,
L
‘ ; Bpema
! nepuog |
BpemeHun

CuvrHanu3aumsa HaxoxaeHus curHana B gnanasoHe (B[l) aktmemanpyeTcs, ecnm ms-
MepeHHOe 3Ha4yeHue HaxoauTCH B 3aJaHHOM Mnonb3oBaTenem AnanasoHe.
namepeHHoe
3Ha‘-\eHVIE

,Y

AnanasoH
CUrHana

A

i__i__x ,

BbINO/IHEHWE AENCTBUIA

YCTaBKa aKTUBHa |—
1
!
1

| | 3apeprkka [ | 3apepkKa
o | BKNtOYEHUA || pblKntoYeHuns
1€ —>|—|J;

|-

L

Bpems

CurHanusaums HaxoXxaeHust curHana BHe guanasoHa (BHﬂ) AKTUBU3NPYETCA, ecnun
n3MepeHHoe 3Ha4eHmne HaxoauTcA BHe 3aaHHOro nosib3oBarenieM guana3oHa.

n3mepeHHoe

3HayeHue y v

: [AManasoH
| | |curwana

/i iﬂ

| | 3apepxKa
|| BbIKAKOYEHUA
1

| 3apepxka
| BKAKOYEHUA

g’ﬂag:‘; ycTaBKa aKTWUBHa
BbINO/IHEHMe] ! BbINO/IHEHYE
Aenctsun | AencTsun
|
|

-
Bpema

CurHanusaums obpbiBa ceHcopa (OOpbiB) aKTUBU3MPYETCS, €Crv B CUrHarnbHON

uenu obHapyxeH 00pbIB. [laHHbIA TUM curHanusauum paboTtaeT ANs criegylowmx

TWMNOB CUrHanoB.:

o COnpoTuBreHue, TepMonapbl, TEPMOCONPOTUBIEHNS N MUPOMETPLI) — B Criyyae
0o6HapyxeHusi obpbiBa B Lieny uaMepeHuss curHana. [ns tepmonap yHKUus
onpeneneHusi obpbiBa B Lienn MOXET ObITb OTKIOYEHA (CM. M. 2.12.9).
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o RS-485, CAN — B cny4ae OTCYTCTBMSA CBSI3W C OfnpaluMBaembiM YCTPONCTBOM
(TarmayT npuema HacTpavBaeTcs B n. 2.12.10) nnu obpbiBa ceHcopa (nepea-
eTcH onpalumBaemMbliM YCTPONCTBOM).

[ns aHanorobIx BbIxodoB (AE) NpeaycMoTpeHbl criefyroLme TUMbl CUrHanm3aumm:

e CurHanu3aumsa obpbisa (O6pbIB) aKTUBU3UPYETCH, €Cny B CUrHanNbHOW Lenn obHa-
pyXeH obpbIB.

Ans auckpeTHbIX Bxoaos ([B) npeaycMoTpeHbl criefytowmne TUnbl CUrHanmsauum:

e CurHanmusaums akTMBHOTO ypoBHS (B) akTMBM3VpyeTCcs Npu akTUBHOM JSIOrMYECKOM
YpPOBHe.

e CurHanusaums HeakTMBHOro ypoBHs (H) akTmeBmnanpyeTtcsa npyu HeakTMBHOM fornye-
CKOM ypOBHe.

e CurHanusaumsa CMeHbl HeakTMBHOro yposHs (H—B) aktususmpyetca Ha 0,1 cek.
npu nepexofe 3 HeakTUBHOIO MOTMYECKOrO YPOBHS B aKTUBHBIN.

e CurHanu3aumsa CMeHbl akTUBHOro ypoBHs (B—H) aktnesusmpyetcsa Ha 0,1 cek. npu
nepexofe 13 akTMBHOIO NIOrMYECKOro YPOBHS B HEAKTUBHbIW.

e CurHanu3aumsa cmeHbl ypoBHs (H—B) aktuBmanpyetcs Ha 0,1 cek. npyn n3meHeHum
NOrM4ecKoro ypoBHS BXoaa.

e [lononHWTenbHbIE TUMbI CUrHANU3auUMM ANS YaCcTOTHO-UMMYNbCHbIX BXogos IEC
60947-5-6 (NAMUR):
o 00pbIB;
O 3aMblKkaHue;
o 0OpbIB UNKU 3aMbikaHue.

Ons CyMMaTOpOB npeayCMOTpEeHbl cnegyuwine Tunbl CUrHann3aunn:

e CurHanusaums npesbllleHns BepxHero npegena (B) aktmBusmpyetcs, ecnu 3Have-
HVWe cymmaTopa npeBblliaeT 3aaHHOe 3HaYeHne YCTaBKu.

e CurHanusaums npesbIeHUs HwkHero npegena (H) aktuBusupyetcs, ecnv 3Hade-
HVWe cymMMaTopa CTaHOBMTCS MeHbLUe 3a4aHHOro 3HaYeHUst yCTaBKu.

[na nosbiweHns yCTOVI‘-WIBOCTI/I K nomMexam npu pa60Te YCTaBOK UMeeTCA (byHKLI,VIﬂ

3aQepPXKKM Havana n OKOHYaHWs BbIMOMHEHUS OENCTBUI NpU akTUBM3aumum ycnoBua curHanum-

3aumu:

e 3ajepxKa BKIIOYEHUS — AN Hayana BbINOMHeHWa AencTBui TpebyeTtcsa ycTonum-
BOE (HenpepbIBHOE) BbINOSIHEHME YCOBUSA cpabaTbiBaHWsA CUrHanM3aumm B Teye-
HVe 3a4aHHOro Nosfib3oBaTenemM nHTepBana BpeMeHu.

e  33aJepXKa BbIKITIOYEHUS — ANs OKOHYaHWs BbINOMHEHWUS OencTBui TpebyeTcs
ycTOoN4MBOE (HENPEpPbIBHOE) HEBBIMOSIHEHUE YCNOBUA cpabaTbiBaHUsl CUrHanv3a-
LMK B Te4eHne 3a4aHHOro Nnonb3oBaTenem MHTepeana BpeMeHMU.

KonuuyectBo HesaBUCKMMbIX YCTaABOK AN KaHarna 3aBWCUT OT ero Tuna (Kaxgas MoxeT

ObITb HaCTpoOeHa Ha nobon Tmn cmmanmaumm):

KonuuyecTtBo KonuyecTBo aencrteumn Ha
Tun kaHana o
cCUrHanusauum Ka)Xgyr CUrHanmsauuio

AHanorosble BXoAbl 4 2

AHanorosble BbIXoabl 1 2

[unckpeTHble BXOAbl 2 2
Cymmartopbi:

TeKylllee 3HayeHve cymmartopa: 1 2

4acoBOW OTYET MO CymMaTopy: 1 2

CYTOYHbIN OTYET MO CyMMaTopy: 1 2

MECHAYHbIN OTYET NO CyMMaTopy: 1 2
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Twn kaHana

KonuyecTtBO KonunyectBO AencTBUA Ha
CUrHanusauum KaXXAyl CUrHanusauuio

Tanmepsl

1 4

Kaxpgas yctaBka umeeT cnefyoLLme HacTpaMBaeMble NnapameTpbl:

e  «Tun curHanusauum» 1 eé JononNHUTENbHbIE NapameTpbl.

e «3apgepxka BKNOYEHUA» N «3agepKKa BbIKMOYEHUA» — 3aepXxka Hadvana u
OKOHYaHWA BbINONHEHUSA OENCTBUN, yKasaHHbIX B napameTpax «XKypHan» n «[den-
ctBue 1» — «[lencrteune 4».

e «Pexvum» — onpegensieT nosedeHne permcrpartopa npu npekpalieHnn BbinosHe-

HUA
O
O

ycnosus curHanusauun. Napametp MOXeT MMeTb cneyoLlime 3HayeHus:
«HEeT» — HUKaKUX AEeNCTBUN HE BbINOMHAETCS.

«aBTO» — BbLIMONHATCA AEWCTBUS, obpaTHble Yyka3aHHbIM B NapaMeTpax
«KypHan», «dencteue 1» ... «Jencteue 4». Hanpumep, ecnu B napameTtpe
«[dencteme 1» ykaszaHo «Bkniountb Pene P1», TO No OKkoHYaHWWM OencTBuSA
YCroBusi cUrHanusaumm OyaeT aBTOMaTMYeckn BbINONIHEHO AencTBue «Bbi-
KnounTb Pene P1».

«PYYHOM» — HUKaKMX OENCTBUIN He BbINOMHAETCHA. YCTaBka CTAHOBUTCH [0-
CTYMHOW B CMNWUCKEe «YCTaBKU» ANS PYYHOrO KBUTMPOBAHWS OMNepaTopoM
(cm. n. 2.5.1). MNaBHOE OTNMYME OT peXMMa «aBTO» 3aKYaeTCs B TOM, YTO
KBUTMPOBATb YCTaBKy (M BbIMONMHWUTL AENCTBUSI NPU NpeKpaLLeHnN, yka3aHHble
B Tabnuuax 2.2, 2.3) MOXHO [axe ecrniv yCINoBWe CUrHanusauum eLle akTue-
HO. Hanpumep, BpYYHYIO BbIKMIOUMTE BbIXOA perne, K KOTOPOMY MoAKmoyeHa
3BYKOBas CUrHanusaums 4o yCTpaHeHUs NPUYMHbLI BKITHOYEHMS CUrHanm3auumn.

o «KypHan» — gencTBus, BbiNOMHAEMblE NPU Hayane BbINOMIHEHUS YCIOBUSA CUTHA-
nusaumu. MNMonHbI NnepeyveHb NpUBeAEH B Tabnuue 2.2.

o «[encrteue 1» ... «dencteme 4» — gononHuTenbHble AencTBus. MNonHeii nepe-
YeHb NpuBeaeH B Tabnuue 2.3.

Tabnuua 2.2 MNepeveHb AercTBUI Anst napameTpa «>KypHany

3Ha4yeHune

[JencTsue, BbINONHAEMOE Npu

BO3HWUKHOBEHUUN YCIOBUA npekpaLleHumn ycnosnsa*

MapameTp "KypHan":

HeT
cobbIThe e B XypHan coGbiTuin gobasnsietcsa | B none «C6pocy» 3anucbisa-
HoBas 3anucb (COAEPXWUT TuN | €TCA Bpemsi MnpekpalleHus
yCTaBKM, KaHan, Bpemsi cpabaTbl- | ycnosus
BaHWS W 3HaAYeHuWe curHana BO
BpeMs cpabaTtbiBaHUA)
aBapusi e Ha nepedHeN MaHenu perucTpa- |e BbIKNOYAETCA MHOUKATOP

Topa nHamkaTop "ABapus" "ABapwusa" (puc. 2.1,

(puc. 2.1, nos. 9) BkmovaeTcs B nos. 9)

PEXVM MNPEPLIBUCTOrO CBEYEHUS. | e BbIKNOYAETCA MHAMKATOP
® BKIIOYEHWE BU3yarnbHOW CUrHanm- aBapuHOWN curHanuaaumm

3aumm  (MHOMKaToOp  aBapuiHOMW (puc. 2.1, nos. 3)

curHanusaumu - puc. 2.1, nos. 3); | e B none «C6poc» 3anucbl-
e oTOBpaxeHWe y4acTkoB rpadukoB BaeTcs Bpems npekpa-

N3MepsieMbIX CUrHarnos, Ons Ko- LLIeHWNs yCrioBus

TOPbIX BbIMNONHAETCA [AeUcTBune
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3HayeHue

[OewctBue, BbINONHAEMoe npu

BO3HMKHOBEHUN YCITOBUA

npekpaLleHun ycriosus®

"ABapusa" — B MUratoLLeM pexu-
Me;

B XypHan cobbitnii gobasnsetcs
HoBas 3anucb (CoaepXuT Tun
yCTaBKW, KaHarn, BpeMs cpabaTbl-
BaHWA W 3Ha4yeHuWe curHana BO
BpeMs cpabaTbiBaHUS)

Tabnuua 2.3. MNMepeveHb gencreui gna napameTpos "Hdevictene 1" —

"Nencteue 4"

3HayeHue

OewcTBue, BbINONHAEMOE nNpu

BO3HWUKHOBEHUN yCIoBUA

npekpatieHnn ycnosuma*

HeT

3anncb

HaunHaeTcs 3anucb M3MepeHHbIX
3HaYeHU BO BHYTPEHHIOI NaMsATb
pernctpatopa. MuHnumaneHoe Bpe-
MSA 3anucy  onpegenseTca napa-
MeTpoMm «Pasmep NEHTLI»
(cm. n. 2.12.9) paxe B TOM crny4ae,
ecnn curHanu3auus nepecraHet
ObITb akTMBHOM paHblie. [aHHoe
AEeNCTBME BbINOMHAETCS TOMbKO B
TOM cryyae, ecnu napameTpy «3a-
MUCb [OaHHbIX» YCTAHOBMEHO 3Ha-
YyeHue «I1o cobbITuio».

BkI. Pene Ne

CoOTBETCTBYHOLINA  BbIXOA perne
BKMOYaeTcs**

CooTBeTCTBYHOLLMI
perne BblknYaeTca**

BbIX0[,

BbIkS. Pene Ne

CooTBeTcTByOLWNIA
BbIKIKOYaeTca**

BbIXO4 pene

cbpoc CM Ne

OOHyneHne 3Ha4yeHuss COOTBET-

CTBYIOLLErO cymMMaTopa

BkS1. CM Ne

Pa3speluaeTca pabota cymmartopa B
pexume «no cobbituo» (n. 2.12.6).

3anpeluaetcs pabota cywm-
mMatopa B peXuUMme «mno Co-
ObiTuio» (n. 2.12.6).

BbIkn. CM Ne

3anpellaeTtca pabota cymmaropa
B pexume  «no  cobBbITMiO»
(n. 2.12.6).

+war CM Ne

YyBEMNWYEHNE 3HAYEHUSI COOTBET-
CTBYIOLLEr0O CymmaTopa Ha Benuuu-
Hy, 3agaHHyio B none "lWar" gna
3TOro cymmartopa

-war CM Ne

YMEHbLUEHNE 3HA4YeHUs COOTBET-
CTBYIOLLEro cymMmMaTopa Ha Benuyu-
Hy, 3agaHHyio B none "lWar" ana
3TOro cymmartopa

Bkn. Tarimep Ne

HauMHaeTcss  obpaTHblii  OTcyeT
BPEMEHW TariMepa (U BbINOSIHEHME

npekpaiiaetcs  obpaTHbIN
OTCYET BpPEMEHM Tarimepa;
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3HayeHue

[OewctBue, BbINONHAEMoe npu

BO3HMKHOBEHUN YCITOBUA

npekpaLleHun ycriosus®

3a4aHHbIX OENCTBUN MO OKOHYaHWUKN
oTcyeTa) OO Tex nop, Moka curHa-
nmnsaumsa nepecTtaHeT ObiTb aKTMB-
Hon. Ecnu ycrnosue nepectaHet
ObITb aKTMBHbLIM OO0 KOHLa OTcYeTa,
TO 3Ha4yeHue Tanmepa obHynseTcH
M B ganbHenwemM oTcYeT BpeMeHu
OypeTt HayaTt cHadana. B tom cny-
Yae, ecnu napameTp TanmMmepa
«lMoBTOpP» MMeeT 3HayeHue «AB-
TO», TO MocCre BbINOMHEHNE 3aaaH-
HbIX OENCTBUMA Ha4YMHAETCS HOBbIN
OTCYET BPEMEHM.

OefcTBUSA, yKasaHHble Ons
TaiMepa He BbINOMHATCS.

BbIkn. Tanmep Ne

npekpawiaetcs obpaTHblM OTcYeT
BpeMeHW Tanmepa; AeNCTBuS, yKa-
3aHHble ANS TavMepa He BbIMNOn-
HAIOTCH.

CrtpaHuua Ne

MepekmnioveHne  Ha  yKasaHHyo
CTpaHuly 93KpaHa C 3apaHee
HaCTPOEHHbIMM napameTpamu
OoTOOpaXeHns1 M3MepsieMbIX CUrHa-
nos

MNTAO Bce

noaTBepxaeHve Bcex cobbiTui B
XypHane cobbITuii permctpaTtopa

MpumeyaHus:

*

*%

OENCTBUS BbIMOITHATCS TONBbKO ecnu napameTp «Pexnm» nmeeT 3HadyeHne «ABTO».

B napameTpe «YnpaBreHue» COOTBETCTBYHLLEro Bbixoaa Pene cnepnyet yCTaHOBUTb

3HayeHune «YcTaBKku» (cMm. n. 2.12.4).

2.5.1 Py4yHoe KBUTUpPOBaHME CUrHanNu3auuu

[nsa ynpaBneHus ycTaBkamu B pexumMe «3anvcb» HaxXMuTe KnasBuwly «ycmasku». B
OKkHe «YcTaBkm» (puc. 2.3) BbIBOAWUTCHA CMMUCOK YCTaBOK, CKOH(UIYPUPOBaHHBIX B PEXUME
PYy4HOro ynpaeneHus (napamMeTp «pexuMM» YCTaHOBMEH «pyyHOW»). Tabnuua copepxut

«KaHan» — Ha3BaHWe KaHarna n ero onucaHve.
«yCTaBKay» — TUM CUrHanusaumm n eé AOoMNOMHUTENbHBIN NapaMmeTp.
«pencteme» — MNMapameTpbl ycTaBku «[encrteue 1» u «[dencteue 2».

«COCT» — TeKyLuee COCTOAHNE YCTaBKU:

«BpemMa» — BpeMsA akTuBM3aunn yCTaBKN.

cTonoéupl:

1.

2.

3.

4
4.1.
4.2.
4.3.

5.

6.

nycToe nore — ycraBka Hu pa3y He Obina akTVBHA CO BPEMEHW BKIIOYEHUS pe-
ructpaTopa.
HE aKT» — yCTaBKa B TeKyLMA MOMEHT YyXe He aKTuBHa (He BbIMONHAeTCS
yCrnoBue curHanusauum).
«aKTnBHa» — yCTaBKa B TeKyLLLI/II7I MOMEHT aKkTUBHa. ﬂOI'IOJ'IHI/ITeJ'IbHO BbIBOOUTCA
CYETUMK aKTUBM3ALUIA cUrHanusaumn. AKTMBHbIE U HE NOATBEPXKAEHHbIE CObbI-
TUS NOACBEYMBAIOTCS KPaCHbIM (DOHOM.

«noaTe» — BpeMda noaTeepXaeHna yCctaBkm onepaTtopom.




3anMch
cTpanuua 1 (Konten Ne3), macwtab b cek
[MaBnexne cnesa TeMnepatypa cnesa MaeneHue cnpasa TeMnepatypa cnpasa

8000 &30 0000 T

oraekw |
E_
AB1 ekn Ph

[laBneH1e cnesa 3I] kla  Her
AB1 B BN P1
Llaenenne cnesa HeT
AB2 Bkn P2 He akT 10:15:49 10:15:59
Temnepatypa cnesa 90 °C HeT 1] 03.05.13 03.06.13
ABS B kN P3 akTMBHa 10:18:13
Temnepatypa cnpasabb *C HeT 3 03.05.13

foibeby ‘ nokasarb

AMTH

(e[ *] &

PucyHok 2.3. Py4Hoe KBUTUpOBaHME yCTaBKu

BbIXOf] ‘

Beibop yctaBku B Tabnuue ocywiecTBnaeTcs KJ'IaBVILIJaMI/I‘ i ‘ ‘ * ‘ ‘ A4 ‘m

& . BoibpaHHasa ycTaBka noacBevMBaeTcsl CMHUM LBeToM. [nsa BbiGpaHHOW ycTaBku O0-
CTYMHbI KOMaHAbI:
1. «noaTBepAMTb» — BblbpaHHasa ycTaBka KBUTUPYeTCS:

1.1. B Tabnuvue ycTaBOK COCTOSIHNE MEHSIETCA Ha «He aKTUBHa», CYETUMK aKTu-
BM3auuin obHynseTcs, B Norne «NoATBepXAeHNe» 3aHOCUTCS BPeMSt HaxXaTus
KnasuLw.

1.2. Ons kaxgoro napameTtpa yctaBku «XKypHan», «[enctsve» BbIMONHAETCS
aencrteme u3 Tabnuy 2.2, 2.3 (KOMOHKa «4eWCTBME MPW NpeKpaLLeHnm ycro-
BUSI»).

2. «nokasaTb» — perncrTpaTop MepexoauT B PeXuMM Mnokasa apxXvMBHbIX AaHHbIX

(. 2.11), Kypcop yCTaHaBnMBaeTCA Ha BPEMS aKTMBU3aLMM YCTaBKM.

2.5.2 XypHan cobbiTuin peructparopa

XKypHan cobbiTuin permctpatopa npeacraBnsieT coboi konbLeBon apxus Ha 750 co-
ObiTun. CobbiTMA B XypHan [obaBnstoTcs aBTOMaTMYEcKU Mpu cpabaTtbiBaHUM OeNcTBUst
«CobbITne» unun «Asapus».

MpocmoTp xypHana cobbITin AOCTYNEH M3 pexumoB «3anucby, «[IpocMoTp NEHTLI» U
«MpocmoTp apxuBa M3MepeHuin» nyTem HaxaTus kHonku XKypHan. XypHan BbiBOOUTCS B
BMAe Tabnuubl COObITMIN B XPOHOMNOrMYeCcKoM nopsake (cm. puc. 2.4).
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22:52:27 cobt

180513 89% AT

nTn Tun INCTOUHMK. Bpemsa CBpoc 3HaueHHe

£4134 BB ABI1 14:47:1817.05.13 22:14:3818.05.13 10,000
E4135 BB ABI1 14:47:3017.05.13 22:14:3818.05.13 10,000

84136 BB AB1 14:53:54 17.06.13 22:14:38 18.05.13 10,000

4137 BB AB1 14:54:16 17.056.13 22:14:3818.05.13 10,000

E4138 BB ABI1 15:33:32 18.06.13 22:14:3818.05.13 10,000

4138 BB AB1 21:59:68 18.05.13 22:14:38 18.05.13 10,000

£4140 BB AB1 22:04:4818.05.13 22:14:3818.05.13 10,000

4141 BB AB1 22:05:2118.05.13 22:14:38 18.05.13 10,000

84142 BB AB1 22:10:06 18.05.13 22:14:38 18.05.13 10,000

143 BB AB1 22:11:08 18.05.13 22:14:3818.05.13 10,000

O 144 BB AB1 22:12:1118.05.13 22:14:38 18.05.13 10,000

145 BB AB1 22:15:32 18.05.13 10,000

146 BB ABI1 22:25:14 18.05.13 10,000

O 147 BB AB1 22:34:25 18.05.13 10,000 .

22:52:1818.05.13

noateep-| _ %
apxuB |nokasatb nMTL BOE > USB % @ & BbIX0f

PucyHok 2.4 XKypHan cobbiTuin pernctpatopa

Tabnuua nmeeT crnegyoLye nons:

1.

Noghrwbd

MTO — nogTBepxxaeHne cobbiTnsi. OTobpaxkaeTcs CoOCTosAHUE:
M — cobGbITe noaTBepPKAEHO,
[0 — cobbITMe He NoaTBEPXKAEHO.
MopsakoBbIi HOMep cobbITUS B Tabnuue.
Tun — T1N coObITUS.
MCTOYHMK — KaHan peructpartopa, sIBNSAWNACA NCTOYHMKOM COBbITUS.
Bpemsi — Bpemsi 1 gaTa akTuBM3aumMm coobITUS.
C6poc — Bpems 1 faTa AeakTUBM3aumMm Unv noaTBepaeHus cobbiTus.
3HayeHne — 3Ha4YeHne curHana Bo BpeMsi akTMBmu3aumm cobbiTus.
Ona obneryeHns moeHTMdUKaLUM cobbITUI 3anNMcy NOLACBEYMBAOTCS pas3nuy-

HbIM LBETOM, B 3@BUCUMOCTU OT COCTOAHUA cobbiTus:

2.

4.

CuHuIn uBeT — oTobpaxaeTca BblIOpaHHOE CobbITHE.

Cepbilt UBET — cOObITUE NOATBEPXKAEHO onepaTopom. Mpu aTom B none «Copocy
BbIBOOUTCSA BPEMS U AaTa, korga cobbiTve 6bino NoaTBEPXKAEHO UK Koraa co-
ObITe nepecTano 6bITb aKTUBHBIM.

3eneHblin LUBEeT — cobbITME nepecTarno 6biTb aKTUBHBIM U HE MOATBEPXKAEHO One-
patopom. Mpu aTom B none «COpocy» BLIBOAMUTCSA BpeMs U Aarta, Koraa cobbitne
nepecrtarno 6biTb aKTUBHbIM

KpacHbin uBeT — cobbITUE aKTUBHO B A@HHbIA MOMEHT 1 HE NOATBEPXKAEHO one-
paTopoM.

[ocTynHbl cnegyroumne KomaHapl:

1.

2.

| * ‘ ‘ i ‘ ‘ + ‘ " ‘ * ‘— nepemeLleHne no cnucky cobulTui (BeIbop co-
ObITuS).

IMokaszamb — nokas BbIGpaHHOro cobbITusa Ha neHTe. Permctpatop nepexoout B
pexum «poCMOTp NMEHTLI», KYpCop yCTaHaBNMBaeTCA Ha BPEMs akTUBU3aLnm
cobbITuA. [ins Bo3BpaTta B pexum «[1pocMoTp XypHana» HaxmuTe KHonky XKyp-
Han. Nokas BbIGpaHHOro cobbITUSA HE BO3MOXEH B TOM Cryyae, ecrniv cCooTBeT-
CTByIOLLAA NEHTa C AaHHbIMY YXXe yaaneHa u3 apxvsa U3mepeHuii peructpaTopa,
W1 B AaHHbI MOMEHT 3anuncb AaHHbIX He Benack.

Apxue — Bxop B pexuM «1pocMoTp apxusa N3mMepeHunin».

lModmeepdums Bce — ycTaHOBKA COCTOSHUS «COBbITME NOATBEPKAEHO» ANs
BCEX HEMOATBEPXKAEHHbIX COObITUI B criucke. [pu 3TOM Ans akTUBHbIX B AaHHbIV
MOMEHT COBbITUI 3anMCbiBaeTCs TeKyLlee BpeMs B KOMOHKY «COpocy B kayecTse
BPEMEHW NMOATBEPXAEHUS.

ﬂ — COXPaHUTb XXypHan cobbiTuin Ha USB-Flash kapTy.
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6. Bbixo0d — BO3BpaT B NpeablayLwuii pexxuM paboTbl pernctpatopa.

[ns 3anucu xypHana cobbituii Ha USB-Flash ¢ uenbio ganbHenwen pacneyatky Ha
nepcoHanbHOM KOMMbloTepe crnenyet B pexume «pocMOTp >XypHamna» HaxaTb KraBuLly
CoxpaHumsb. YXypHan OyaeT 3anucaH Ha KapTy B OTAenNbHbIV dain ¢ paclUMpeHneEM «evty B
OTOEnNbHbIA KaTanor, MM KOTOPOro COBMajaeT C 3aBOACKMM HOMEpPOM peructpaTopa
(Hanpumep «F:\00000125\05240317.evt», roe 125 — 3aBofckon Homep perucTtpaTopa; 05 —
mecsay (man); 24 — geHb Mecsaua; 03 — vacel; 17 — MuHyThI). Takum obpasom, Ha ogHy USB-
Flash kapTy MOXHO 3anucbiBaThb XXypHanbl HECKOMbKUX permcrpatopoB 6e3 B3aumMHON nepe-
3anucu.

2.6 [OononHuTenbHble hyHKLUN

2.6.1 ®PyHKuua «Cymmatop»

OyHkums «CymmaTtop» npegHasHavyeHa Anst KOMMYECTBEHHOTO WM MOBPEMEHHOMO
yyeTa nsmepsieMbix BenMumnH. KonmyecTso CymmaTopoB 3aBUCUT OT KOHUIypaumm perncrpa-
Topa:

. CM1, CM2 — B 1 1 2-X KaHarmnbHbIX UCMOMHEHUAX (CM. KOZ, 3akKasa);

= CM1...CM8 — Bo BCcex ocTarbHbIX MCMOJNTHEHMSX.

HacTtpoika cymmaTopoB npou3BOAUMTCA B MeH «KoHdurypuposaHue qyHKUMK
«CymmaTtop» (cMm. n. 2.12.6).

DYHKUMOHANBHOCTL CyMMaTopa npedycMaTpuBaeT BblYMCMEHUE UTOrOBOrO 3HAYEHUsI
(cymmapHoro, cpegHero, MMHMarnbHOrO UM MakCMMarbHOro 3Ha4YeHUsa — napameTp «yHK-
LuMsi») B TeYEHNe Yaca, CyTOK U mecsua. ICTOYHMKOM 3HaYeHn MoXeT SBnaTbes nobon aHa-
NOroBbIN BXOA, UM MaTeMaTU4eCcKoe BbipaXKeHue.

OCHOBHbIE BapuaHTbl UCNOSb30BaHUsi CYMMaTOpPOB:

1. WcToyHMK 3HauyeHun He 3agaH (NapameTp «kaHany» BblOpaHO 3HaYEeHWE «HEeT»,
napameTp «BblpaXeHne» He ykasaH). YnpaBneHue 3HavyeHnem cymmartopa ocy-
LecTBnsieTcs No cobbiTUio ¢ nomoLbio genctenii «+CMy, «-CM». MNMpu aToM 3Ha-
YeHne cymmartopa ysenuuuaetcs (+CM) unu ymeHbliaetcsa (-CM) Ha BenuumHy,
yKasaHHyIo B NapamMeTpe «Liar».

2. B kayecTBe MCTOYHMKa 3HAYEHWIN yKa3aH aHanNoroBbIv BXOA (MapameTp «kaHany)
nnbo 3adaH napameTp «BblpaXKeHue». BbluMcrieHne 3HayeHusi cymmartopa Bbl-
nonHsietca ¢ nepmogom 0,1 cek. [InNa KOPPEKTHOrO pacyeTa UTOrOBbIX 3HAYEHNA B
OoT4eTe No cymmaTopaM criefyeT NpaBuiibHO yKasaTb eAVHULbI U3MepPeHUs BXoa-
Horo curHana (cm. n. 2.12.1, napameTp «eaVHULbI U3MEPEHNSI BPEMEHU )

CymmaTtop MMeeT fiBa pexmma paboTbl:

1. «MNOCTOSIHHO» — CYMMAaTOp aKTUBEH MOCTOSIHHO
1.1. MTOroBOe 3HaYeHue 3a 4ac, CyTKU, MECSL, BbIYUCIIIETCS NOCTOSIHHO;

1.2. pencteust «+CMp», «-CM» nNprBOAAT K USBMEHEHUIO TEKYLLIEFO 3HAYEHUSA CYM-
MaTopa Ha BENMWYMHY, YKa3aHHyto B napameTtpe «Lary;

1.3. peimictBus «Bkniounts CMy»/«Bbikntounts CM» He BnusloT Ha paboTty cym-
maropa.

2. «no cobbITMIO» — CyMMaTOp aKTMBU3NPYETCH «MO 3anpocy»:

2.1. nTOroBoOe 3HayeHue 3a Yac, CyTKU, Mecsil, BbIYMCNSETCH NOCTOAHHO;

2.2. CyMMMpOBaHWE M BbIYUCIIEHME WUTOTOBbIX 3HAYEHWIN BbIMNOMHAETCHA TOJIbKO
nocrne BbINOMHeHUA aencTeus «Bkritounts CM» go Tex nop, noka He BbINor-
HUTCA aencTteue «Bbikniounts CM»;

2.3. penictBus «+CMy», «-CM» npnBogsAT K U3BMEHEHUIO TEKYLLETO 3HAYEHUS CyM-
MaTopa TOoMbKo nocne BbiNoNHeHusa aenctens «Bknounte CM» oo tex nop,
noka He BbINONHUTCA gencteune «Boiknounts CMy.
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[nsa kaxgoro cymmaTtopa uMeeTcsl BO3MOXHOCTb 3aaTb YCTaBKU:

. CvrHanusaums npeBbllUeHnA BEPXHEro npeagena aktTuBusnpyeTca, eciim 3Hade-
HMe cymmaTopa npesblillaeT 3agaHHOe 3Ha4YeHne yCTaBKun.

. CvrHanusaums npeBbIlIeHNA HUXKHEro npeaena aktTuBn3npyeTca, eciim 3Ha4eHne
cymMmmMaTopa CTaHOBUTCA MeHblLUe 3aaHHOro 3Ha4eHna yCTaBKu.

2.6.1.1  dyHkuma «OTyeT»

®yHKUMA «OTYeT» NpedHasHayYeHa Ans MOBPEMEHHOMO yyeTa 3Ha4YeHUii CyMMaTopoB.
PervcTpaTtop hopMUpyeT criefytolume Buabl OTYETOB:

KOJIMYeCTBO XpaHMMOM UH(hopmaLmu,

Twvn oTtyeTa
npeabiaywue
no4acoBom 48 yacos
OHeBHOM 7 cyTOK
MECSYHbIN 3 mecsua

MpocmoTp oTyeTa No cymmaTopam LOCTYNeH M3 pexuma «3anucby» MyTem HaxaTus
KHONKM Omyem. OT4YET BbIBOOUTCA B BuAae Tabnvubl 3HAYEHUA B XPOHOMNOIMYECKOM nopsiake
(cm. puc. 2.5).

16:06:21 cobT f

26.04.13 82% = ol

Hdarta CM1 (cymm)) CM2 (cpen)| CM3 (cymm) CM4 (cpen)]
onncanue pacxop, Temnepartypa pacxoj Temneparypa
enMHHLbI TOHH G M3 e
3HAYEHWE 9.44852e+07 1 9.44852e+06 1
1022.04.13 36001 1 3600.1 1
11220413 35820 1 3582 1
12220413 36001 1 3600.1 1
13220413 36002 1 3600.2 1
14220413 36001 1 3600.1 1
1622.04.13 36001 1 3600.1 1
1622.04.13 36002 1 3600.2 1
17220413 36001 1 3600.1 1
18220413 36001 1 3600.1 1
19220413 36001 1 3600.1 1
2022.04.13 36002 1 3600.2 1
21220413 36001 1 3600.1 1
22220413 36001 1 3600.1 1
23220413 36002 1 3600.2 1
00230413 36001 1 3600.1 1
0123.04.13 36001 1 3600.1 1
02 23.04.13 36002 1 3600.2 1
03230413 36001 1 3600.1 1
04 23.04.13 36001 1 3600.1 1
05230413 36001 1 3600.1 1
06 23.04.13 36002 1 3600.2 1
07 23.04.13 36001 1 3600.1 1
08230413 36001 1 3600.1 1
08230413 36001 1 3600.1 1
1023.04.13 36002 1 3600.2 1
1123.04.13 36018 1 3601.8 1
12 23.04.13 35978 1 3597.8 1
13230413 36001 1 3600.1 1

XKypHan |c1pauuua| apxuB | BbIXOA | | % | @ | @ | % | ->USB |

PucyHok 2.5 OT4yeT no cymmartopam

Tabnuua nmeeT criegyoLine nons:

1. [data - pgaTta (pmkcaumm HaKoNMEeHHbIX 3HaYEHUN B OTYETE.

2.  CM — 3HauyeHne cymmaTopa, HakonneHHoe 3a UCTEKLWUn nepuos (4ac, CyTku, me-
cau).

[ocTynHbl cnegyrowmne KomaHapl:

1. ‘ iy | | T | | i |m| ¥ |—nepe|v|eu_leHme no Tabnuue 3Ha4yeHun.
2. CmpaHuya — nepekntoveHne otobpaxeHus cymmatopos CM1-CM4 n CM5-CM8.

3. ﬂ — coxpaHuTb oT4yeT Ha USB-Flash ganbHenwen pacneyatku Ha nepco-

HarlbHOM KOMIMbIOTEpPE C NMOMOLLbI CEPBMCHOIO NporpamMMHoro oGecneyeHus pe-
ructpaTtopa. OT4YeT GyaeT 3anucaH Ha kapTy B OTAESbHbIN (haiin ¢ paclunpeHnem
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«rpt» B OTAENbHbIN KaTanor, UMs KOTOPOro CoBMaAaeT C 3aBOACKUM HOMEPOM pe-
rmctpatopa (Hanpumep «F:\00000125\06121403.rpt», rae 125 — 3aBOACKON HO-
mep permcTtpatopa; 06 — nocneaxue Ase uudpsl roga; 12 — mecsy (aekabpb); 14
— AeHb Mecsua; 03 — yac coxpaHeHus oTyeTa).

4. Bbixo0d — BO3BpaT B NpeablayLLmnii pexum paboTsl pernctpaTopa.

2.6.2 ®yHKuunsa «Tanmep»

PyHKUMA «Tamep» npeaHasHaveHa ansa ynpaeneHuns paboTtow permctpaTtopa B COOT-
BETCTBUWN C 3apaHee 3aJaHHON BpeMeHHOW nocrnefoBaTenbHOCTbI0. MiMeeTcs BoceMb Hesa-
BMCUMbIX KaHanoB TanmepoB o6o3HavaeMbix T1-T8. HacTpolika TanmepoB Npov3BOANTCS B
meHo «KoHduryprposaHme dyHkunmn « Tanmep» (cMm. n. 2.12.7).

Tarimep nNpou3BoaMT 06paTHBIV OTCYET YKa3aHHOrO BPEMEHW W BbIMOJIHEHNE 10 YeTbl-
pex 3agaHHbIX AENCTBUI MO UCTEYEHUU BpemeHu. ViMeeTtca gBa pexuma paboTel Tanmepa:
OAMHOYHbIA M aBTOMaTMYeCKUn. YnpaBneHue TavMepamu Npou3BOAUTCS C MOMOLLBIO AeW-
CTBUWI, yKa3blBaeMbIX AN YCTaBOK:

e  «Bkntouenue T». [Npy BO3HMKHOBEHMM OMpPEAENEHHOr0 YCIOBUSA Ha4YMHaeTcs 06-

paTHbIN OTCYET BPEMEHW TaMepa, No OKOHYaHWM OTcYeTa BbINOSHAKTCA 3a4aH-
Hble aencTBus. B ToM criyyae, ecnv napameTp Tamepa «[1oBTOp» UMEET 3Have-
HVe «ABTO», TO OTCHET BO30OHOBNAETCA CHavana Ao Tex nop, noka He BbIMOHUT-
ca gencTteue «BbiknoveHne Ty».

e «BbikntoyeHune T». Mpu BO3HNKHOBEHUW ONpefeneHHOro yCrnoBusi NnpekpatLaeTcs

obpaTHbIN OTCYET BPEMEHN TaMepa.

Mcnonb3oBaHne TanmepoB MO3BOMSET, Hanpumep, 3anporpaMmmMupoBaTh CMOXHbLIN an-
ropyutM OTpPaboTKM aBapuMHOM cUTyauunm (nocrnegoBaTeNbHOCTb CpabaTbiBaHWS 3aluuT) B
cMcTeMax NpoTUBOABAPUMNHON 3aLUMThl. Takke C MOMOLLbLIO TaiMepOB MOXHO OpraHvM3oBaThb
nporpaMMHOE ynpaBneHne TEXHONOrMYECKMM NPOLLECCOM.

2.6.3 PyHKUMA «MeTkn»

PyHkumsa «MeTkm» npencTaBnsieT cobon AONOMNHUTENbHBIA apXMB MNOMb30BaTENbCKUX
OaHHbIX, XPaHALWUNCA BO BHYTPEHHEW MaMsiTu perucrtpaTopa. ApxvMB OpraHu3oBaH B Buae
konbueBoro 6ycdepa Ha 300 3anucen. 3anmcu B apxuB BBOAATCHA MNonb3oBaTenem C KrnaBua-
Typbl peructpatopa. Kaxgas 3anuck (cobbiTue) nmeeT 6 nonew faHHbIX:

CwnctemHble nons (He4OCTYNHbI ANSt peAakTMpOBaHUS Nonb3oBaTenem)
1.1. YHuKanbHbI HOMEP METKN;
1.2. [aTa/Bpems MeTKu.
2. Monb3oBartenbckue nons. [ina kaxagoro nons HactpameaeTca (cm. n. 2.12.12):
2.1. Wmsa nons — TekcT Ao 23-X CUMBOJIOB;
2.2. Twvin nons:
=  TeKcT Ao 23-X CUMBOJIOB;
=  Cnucok ¢ 3apaHee BBEAEHHbIMY TEKCTOBbIMU 3HAYEHUsIMU (kaxkgoe A0 23-X
CVMMBOIIOB; CyMMapHas ifIMHa BCEX aneMeHToB cnucka — Ao 200 cnmBo-
nos);
=  Yucno — uenoe, 6e33HaKOBOE C KOHTPONEM BBOAA HA MUHUMYM/MaKCUMYM.

[MpocMoTp coaepXMMOro apxmea MeTOK OCYLLIECTBIISIETCA U3 pexuma «3anucby» nytem

HaXkaTus KHomnkn «MeTkn».
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PucyHok 2.6. NMpocmoTp apxvnea MeToK

B pexxume npocmoTpa apxmBa METOK AOCTYMHbI CneayroLme onepaumm:

1. [Jo6aBuTb HOBYIO METKY.

2. [MokasaTb — NokasaTb apxvBHbIE AaHHbIE U3 BHYTPEHHEro apxuBa M3MepeHni pe-
rmcTpartopa, COOTBETCTBYHLLME AaTe BbIOpaHHOW 3anuncu.

3. [paBka — n3MeHUTb BBEAEHHYIO paHee 3anuchb.

4. YpanuTb — yaanuTb BbIOpaHHyH 3anuchb.

5. CoxpaHutb apxuB meTok Ha USB flash.

2.7 Pab6oTa no pacnucaHuio

B peructpaTtope npegycmoTpeHa BO3MOXHOCTb YNpaBneHnst pasnmyHbiMn OYHKLUSMU
pernctpaTtopa no pacnucanuto. PacnucaHne npeactaensieT coboi cnucok ns 12 Hesasucu-
MbIX 311IEMEHTOB — CODbITUIA, ANSA KaXA0ro U3 KOTOPbIX 334al0TCs CneayoLwme napameTpbl:

e [lepuopg noeTopa:

o  exevacHo,
o  exXeOHEeBHo,
o  exXeHepenbHO,
o  exemecCs4Ho.
e Bpewms 3anycka (44:MMm).
e [1pOOOMKNTENBHOCTL aKTUBHOCTM COOBLITMSA (44:MM). MuHMManbHas NPOAOIKU-
TenbHOCTb 1 MUHYyTa, MakcumanbHasa — 23 yaca 59 MUHyYT.

e [leHb Hegenwu (TONbKO ANsl eXXeHeaAenbHbIX COObITUIA).

e [leHb MecsiLa (TOMbKO ANsl XXEMECSYHBIX U €XKEeroaHbIX cobbITUR).

e [Jencteue 1 n fevictBue 2. MNMpu cpabaTtbiBaHWM CUrHanu3auum MOXHO BblbpaTb

aBa gencrteusa us cnucka (MogpobHoe onucaHune cm. B n. 2.5).

MpumeyaHue — CobbiTne Gynet akTuBMpoBaHo (OyayT BbINOMHEHbI 0b6a AencTBuSs)
Takke B TOM Cry4ae, ecrnv peructpaTop Obin BbIKNIOYEH B ykazaHHOE B pacrnvcaHun Bpems
3anycka U C MOMEeHTa BKIIIOYEeHUS He npoLuno 6onee yka3aHHOW MPOAOIKMTENbHOCTU COObI-
™S,

2.7.1 Exe4yacHble coObITuA

[aHHbIA TUN COObITUI NO3BOMSAET BbINOMHATL AENCTBUS C MakCUMarbHOW NPOLOIIKM-
TENbHOCTLI0O 59 MUHYT C MOBTOPOM KaxabI yac. [nst JaHHOro Tuna cobbiTui yKasbiBatoTCA
cnegyoLme napameTpbi:

e  3anyck — Bpems 3anycka cobbITusi, Yac:MUH;
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e [lpogomkuntenbHOCTb — nepBas Ludpa COOTBETCTBYET KONMWYECTBY [AOMOSHU-
TenbHbIX MOBTOPOB AaHHOIO COOLITUS, BTOpas — NPOAOIPKUTENBHOCTbL COOLITUS B
MUHYTax (MWHMManbHas OOMyCTMMas NPOOOIMKUTENBHOCTbL — 1 MWHYTa, Makcu-
mManbHas — 59 MUHyT).

Mpumep. CobbiTne CKOHPUryprpoBaHoO criedyoLwmnm obpasom:

1. [lloBTtop: 4ac

2. 3anyck: 08:30

3. lNpopomkutensHocTb: 06:40
4. [Oenctsue 1: aktue P1

5. [Hencrteue 2: HeT

CoObiTe ByaeT akTUBHO B criegyioLlee BpeMsi:

08:30 — 09:10 — cobbITHE

09:30 — 10:10 — nosTop Ne1

10:30 — 11:10 — nosTop Ne2

11:30 — 12:10 — nosTop Ne3

12:30 — 13:10 — nosTop Ne4

13:30 — 14:10 — noBTOp Ne5

14:30 — 15:10 — nosTop Ne6

NogapkrwdhE

2.7.2 ExepHeBHble cOObITUA

JaHHbI TMN coBbITUI NO3BONSAET BbINOMHATL AENCTBUSI C MaKCUManbHOW NPOOOITKM-
TenbHOCTbo 23 Yyaca 59 MUHYT C NOBTOPOM Kaxaple CyTku. [ns gaHHOro tuna cobbITUi yka-
3bIBalOTCA cnegyoLwime napameTpbi:

e  3anyck — Bpems 3arnycka cobbITUsi, Hac:MUH;

e [MpOAOMKMUTENBHOCTb — NPOAOIKUTENBHOCTL COOLITMSA B Yacax U MUHyTax (MUHK-

ManbHas 4onyCcTUMas NpoaopkKUTensHoCTb — 0 YacoB 1 MuHyTa).

Mpumep. MNpeanpuaTtne paboTaeT KPyrnocyTo4HO B 3 CMEHbI, NepBas CMeHa HaduHa-
eTca B 6:00. TpebGyeTcs BECTM NOCMEHHBIN YYeT pacxoaa rasa B neun. Pacxoa rasa nsmeps-
eTCsl pacXxo4oMepoM C YHUULMPOBaHHLIM TOKOBbLIM BbixogoM 4-20 MA (0-1000 m3/yac), noa-
KINOYEeHHOMY K aHarnoroBomy Bxoay pernctpartopa AB1.

1. KoHdurypuposaHune aHanorosoro sxoga AB1.

.1. Cwrnan: 20 mA
1.2. HIT: 0004,000 (mA)
1.3. BI1: 0020,000 (mA)
1.4. Bbibopka: Tekyllee
1.5. lMepwnoga: 0,1c
1.6. PyHKUMS: NUH
1.7. Epn.: m3/4ac
1.8. HMW: 000000,0 (m3/yac)
1.9. BIWK: 001000,0 (m3/yac)
1.10. OnucaHue: Pacxopg rasa B neun Ne1
2. KoHdwmrypupoBaHnue cymmartopos CM1, CM2, CM3 (ogmHakoBas koHdurypaums
ANsi BCEX CYMMaTOopOB)
2.1. Kanan: AB1
2.2. Pabota: no cobbiTuio
2.3. Tepwuoga: 1 cek
2.4. 3HaveHme: 000000,0
2.5. Eo. vwam. m3
3.  KoHdurypuposaHue pacnvcaHus
3.1. CobbiTne Ne1 (yyeT pacxoga B nepByto cMeHy — ¢ 6:00 go 14:00)
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3.1.1. NoeToOp: AeHb

3.1.2. 3anyck: 06:00

3.1.3. MpogomxuTensHocTs: 08:00

3.1.4. flevicteue 1: yct. CM1

3.1.5. Odewncteue 2: aktue CM1

3.2. CobbiTe Ne2 (yyeT pacxona Bo BTopyto cmeHy — ¢ 14:00 go 22:00)

3.2.1. lNoBTOp: AeHb

3.2.2. 3anyck: 14:00

3.2.3. MNMpogomxuTensHocTs: 08:00

3.2.4. fewncteune 1: yct. CM2

3.2.5. [encteue 2: aktue CM2

3.3. CobbiTne Ne3 (yyeT pacxoga B TpeTbto cMeHy — ¢ 22:00 go 6:00)

3.3.1. lNoBTOp: AeHb

3.3.2. 3anyck: 22:00

3.3.3. MNpogomxkutensHocTb: 08:00

3.3.4. OewnctBue 1: yct. CM3

3.3.5. Odewncteue 2: aktue CM3

Pernctpatop pomkeH pabotatb kpyrnocytodHo 6e3 nepepbiBoB. B aTom cnyyae ap-

XVB U3MepeHun pernctpatopa byaeT cogepxatb AeTanbHyt0 MHopMaLUMIo No pacxoay rasa.
MoyacoBon oTyeT BygeT cogepxaTb CyMMapHbI pacxog 3a nocnegHve 48 yacos, AHEBHON
oTyeT ByaeT coaepxatb cyTouHbI pacxog (CM1, CM2 n CM3 — pacxop 3a nepByto, BTOPYHO
N TPETbIO CMEHbl COOTBETCTBEHHO).

2.7.3 ExeHepenbHble coObLITUA

[aHHbI TMN COOLITMI NO3BONSIET BLINOMHATE AENCTBUS C MakCMMArbHON NPOAOITKM-
TenbHOCTb0 23 Yyaca 59 MUHYT B onpeAeneHHbINn AeHb Heenu ¢ NOBTOPOM KaXadyto Hedeno.
[ns gaHHoro Tuna cobbITUI yKka3biBaOTCA CreayoLine napameTpbi:

e  3anyck — Bpems 3anycka cobbITusi, Hac:MUH;

e [MpOAOMKMTENBHOCTb — NPOAOIKUTENBHOCTb CODLITMSA B Yacax U MUHyTax (MUHK-

ManbHas 4onyCcTUMas NpoaopkUTensHoCTb — 0 YacoB 1 MuHyTa).

e [leHb — AeHb Hegenu.

2.7.4 ExemecsiYHble cOObITUA

[aHHbI TMN cOObITMIN NO3BONSIET BLINOMHATL AENCTBUS C MakCMMarbHOW NPOAOIKM-
TenbHOCTLI0 23 Yaca 59 MUHYT B ONpeAeneHHbIn AeHb MecsiLia C MOBTOPOM KaXkabI MeCsL,.
e  3anyck — Bpems 3anycka cobbITUsi, Yac:MUH;
e  [pOAOMKUTENBHOCTL — NPOAOCIKUTENBHOCTL COOLITMSA B Yacax U MUHyTax (MUHK-
MarnbHas Jonyctumasi NpoAomXUTENbHOCTb — 0 YacoB 1 MUHYTA).
e [leHb — geHb Mecsaua (oT 1 go 31).

2.8 OToGpaxeHue MHOpmaLMn Ha BHeLWIHeM Tabno

PernctpaTtop nogaepxveaet aybnupoBaHue nHdopMaumnm Ha BHELHEM UHGopMauum-
OHHOM Tabno, NoAKMYEHHOM K HEMY Mo uHTepdelicy RS-232/485 v nopaepxuBatoLwnm cu-
cTeMy KomaHg koHTponnepa C-Power 5200, Hanpumep, Tabno "Py6buH".

B 3aBucumMocTn oT pa3mepoB Tabno Ha HEro MOXHO BbIBOAUTbL OAHO UMM HECKOMNbKO
3HaYeHUIN aHanoroBbIX/ANCKPETHBIX BXOAOB. TUM BbIBOAMMON MHpOpMaLMK, BpeMS BbIBOAA,
pa3smep wpudTa 1 NpoYne napameTpbl KOHPUTYPUPYIOTCA NOMb3oBaTenem Npu HacTPOVIKe.

46



MpenycMoTpeHbl creaytoLme pexuMesl paboTsl percTpaTopa ¢ Tabno:
1. OpfuH perucTpaTop — ogHo TabGro.
2. OpuH perncTpaTop — HECKONbKO Tabno.

2.8.1 Pexum «OgHo Tabno»

B paHHOM pexume pernctpaTtop NOCTOAHHO BbIBOAWT Ha Tabrno OAHO UMM HECKOMbKO
3HauyeHu. B cnyyae, ecnu TpebyeTcsa BbIBOAUTbL HA Tabno NonepeMeHHO 3Ha4YeHUS HECKOIb-
KMX KaHaroB MOXHO HacTpOUTb BpPeMs OTOBpaXeHWs Kaxaoro kaHana vHamsmayansHo. Cnu-
COK oTOBpaxaeMbIx BENUYMH criedyeT 3anofiHnTb crneaytoLwmm obpasom:

e NS Kaxgoro otobpaxaeMoro 3HadeHWsi co3faeTcs oTAernbHas CTpoka B CMUCKE;

e  Kagas CTpoKa COAEpXMWT YHMKanbHbI agpec Tabno, HasHayYeHHbIN Nonb3oBaTe-

nem npv KOHMUrypmpoBaHumn Tabno;

e  Kaxpgas CTpoka MMeeT Bpemsi OTObpaxeHus.

Pernctpatop nocnegosatensHO oTobpaxaeT Kaxaylo CTPOKy B crnvcke Ha Tabno B Te-
YeHne yKa3aHHOro BpeMeHu (npu 3ToM camo 3HaveHue obHoBnseTcs kaxable 100 mcek, T.e.
KaXKabIV LMK U3MEPEHNs).

Mpumep KoHurypauum Ana nocrnefoBaTenbHOMO BbiBOAA Ha Tabno 3HaYeHun Tpex
kaHanoB. Bpems oTobpaxkeHms kaxgoro 3Haverus — 10 uuknos naMmepermns (1 cekyHaa):

Ne agpec Tabno BpeMs BblBOAA dPopmaTtHas cTpoka
1 1 10 \OA\1%al
2 1 10 \0B\1%a2
3 1 10 \0C\1%a3

OtobGpaxeHune Ha Tabno:

D

1 cek

2.8.2 Pexum «Heckonbko Tabno»

B paHHOM pexume permctpaTop MOCTOSAHHO OGHOBRSET Ha Bcex Tabno 3apaHee
CKOHUIypUpoBaHHble 3HaveHns. CnMcok oTobpaxkaeMbix BEMWYMH cnedyeT 3anonHuTb cne-
ayowmm obpasom:

e AN Kaxgoro Tabno cosgaeTcs otTaenbHas (€AMHCTBEHHAs!) CTPOKA B CMIUCKE;

e  Kaxpgas CTpoka COAEepXMWT YHWKamnbHbIN agpec Tabno, HasHayYeHHbIV Nofnb3oBaTe-

nem npv KoHUrypmposaHun Tabno;

e Bpems oToOpaxeHWs1 Kaxaow CTPOKM 3a4aHO HyneBbIM (CTpoka oTobpaxkaeTcst Ha

Tabno NoCTOSHHO).

Pernctpatop npoussognt o6HoBNeHne nHdopmauumn nocregoBaTenbHO Ha Bcex Tab-

1o B TeYeHue ogHoro uukna namepenui (100 mcek).

Mpumep KoHdUrypaumm gnsa 3-x Tabno c agpecamn 1, 2 n 3:
Ne agpec Tabno BpeMs BblBOAA dPopmartHas cTpoka
1 1 0 \OA\1%al
2 2 0 \0B\1%a2
3 3 0 \0C\1%a3
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OTtobpaxeHue Ha Tabno:
Tabno 1

Tabrno 3
A C
-~ 12.34 < 9824
2.8.3 ®opmaTtHas cTpoka

WHdopmaums, otobpaxaemasn Ha Tabno (TekcT, pasmep wpudTa 1 1.n.) onpepens-
eTcsa hopmaTHOW CTPOKOM BBOAUMOW Monb3oBaTenem. dopmaTHas CTpoka COAEPXUT Npouns-
BOJTbHYIO MOCNeAoBaTenNbHOCTb CReayLMX CUMBOJIOB:

1. Uwudbpbl 1 cumBonbl NaTMHCKoro andgasuTa.

2. Ynpasnstwowue CTpoku. YnpasnsLas cTpoka HadmHaeTcs ¢ cumeona «\». Camu
ynpasnsoLime CTPOKM Ha 3KPaH He BbIBOAATCS, OHW NULLbL YyCTaHaBnuBealoT opmat
oTobpaxeHus NocneayrLmMx CUMBOIOB, yKka3aHHbIX B CTpoke. Cnncok ynpasnsto-

Tabno 2

°561.4

LLMX CTPOK:
Crtpoka Onucanne
\n MepeBoa cTpokn. BeiBog nocneayoLmMx CMMBOSIOB C HOBOW CTPOKU —
OT J1EBOro/npaBoro Kpas akpaHa B 3aBMCMMOCTM OT BblpaBHMBaHMUS.
\0 Pasvep wpndgTa: 8
\1 Pa3mep wpudpTta: 12
\2 Pa3mep wpudpTta: 16
\3 Pa3mep wpudpTa: 24
\4 Paswmep wpudTa: 32
\\ BbiBOg cMmBona «\»

3. [MepemeHHble. MNepemeHHble NpeaHa3HavYeHbl ANsi BblBOAA 3HAYEHWUIA U3MepUTENb-
HbIX KaHanoB peructpartopa. lNepemMeHHas B CTPOKe HauMHaeTcsi ¢ cumBona «%».
dopmaT ykasaHus nepeMeHHON cneayoLwuin:

Mo3nuns 1 2 3 4 5 6
CumBon % - w p channel index
Cognepxa- cMMmBON CUMBOI «-» ynucno CUMBOI «.» cuMmBoOn yncno
HVe «%» 1 yncno
OnucaHue npusHak BblpaBHMBaA- KOnn4ecTBo KOnn4ecTtBo TN  KaHa- NHAOEKC
nepemeH- HWe 3Haye- | oToGpaxae- | oTobGpaxae- | na KaHana
HoM HWS MO Mpa- | MbIX paspsi- | MbIX pa3psi-
BOMY Kpato [OB OO QJe- | AOB  nocrne
CATUYHOWN LEeCATUYHOM
3anaTon 3anaTon
Hannuve 06si3a- onuuoHanb- | OonuuoHanb- | onuuoHanb- | obsiza- obsi3a-
TenbHO HO HO HO TenbHO TenbHO
CumBonbl, KOAMPYHOLLME TUN KaHana B no3uuuu 5:
Cumson OnucaHue
«a» 3HayeHne AB/AT/YB/MB. Hymepaumsa kaHanoB naeT nocnegosaTenbHO,
B Nopsifke Nx oU3n4ecKoro pacnosioXeH s B perncrpaTope.
«ey 3HavyeHne AE
«d» 3Ha4yeHune [1B
«r» 3HavyeHve P
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[ns BbiBOAa cumBorna «%» B hopMaTHOW CTPOKe crneayeT BBOANTb «% %o».
Mprmepbl hopmaTHOM CTPOKM:
OTobpaxeHue
Ha Tabno
\01\1%al YcraHoBka pasmepa wpudrta — 8.
BeiBog umdpbl «1»,

1 1 2 . 34 YcraHoBka pasmepa wpudta — 12.
=] | BbiBog 3HaveHus kaHana AB1 (konuyecTBo pas-
psiA0B Ao/nocre 3ansaTon onpenensieTcs HacTpo-
Ko kaHana AB1).

\OA%.1al YcraHoBka pasmepa wpudrta — 8.

kPa\nB%.0a2 kPa A 12.3 kPa BbiBoa cumBona «Ax.
R | DbIBO/ 3HaueHus kaHana AB1 (KonuyecTtso pas-
B 324 kPa pSOOB Mocne 3ansaTon - 1).

BbiBog cTpoku «kPay.

[MepeBoa CTPOKM B Ha4ano.

BbiBoa cumBona «By.

BbiBog 3HaveHus kaHana AB2 (KonnuyecTBo pas-
psAoB nocne 3anatom - 0).

BbiBog cTpoku «kPay.

CTtpoka OnucaHwne

2.9 Pexum «3anucb»

B gaHHOM pexume pernctpartop npov3BoAnuT OTOOpaXeHne naMepsemMblX CUrHanoB Ha
aKpaHe. [JaHHble MOryT ObITb OTOOpaXKeHbl B crieaytoLmx dhopmax BU3yanbHOro npeacraene-
HUA:

e TpeHs;

e IKana;

® YYCrOBblE 3HAYEHUS;

e TpeHa + WwKana;

e undepbnar;

e MHEMOCXeMma;

e undposoe Tabno.

MepeknioveHne Mexgy TuNamu OCYLLECTBASETCS C MNOMOLUbI0 KnaBuwn «Budy.
lMpegycMoTpeHa cTpaHuyHasa opraHuM3auns dKpaHHbIX opM NpeacTaBrneHus AaHHbIX (Mak-
CMMarnbHOE KONMYeCTBO CTpaHuUL, — 8 NNtoc ogHa cTpaHuua ¢ PukcMpoBaHHbIM BUAOM «Lind-
poBoe Tabno»). MNepeknioyeHre Mexagy CTpaHWLaM1 OCYLLECTBASETCSH C MOMOLLbIO KNaBuLLM
«CmpaHuya». MakcnmarnbHoe KONMYecTBO OTOOpaxaeMbiX KaHanoB Ha OOHOW CTpaHuue —
16.

Ons yBenuueHusa nnowaau otobpaxeHus MHPOpMauuM npesycMoTpeHa BO3MOX-
HOCTb CKpbITMSA NaHenu yHKLMOHAINbHbIX KNnaBuLl. [ns 3Toro B pexume «3anucb» HaxmuTe
KnaBsuLly «Bbixod». [ns nokasa naHenu JOCTaTOYHO HaxaTb Mobyto knasuLLy.

2.9.1 TpeHn

[aHHble oToOpaXatoTCcs Ha OOHOM ceTke rpadmka — No ocu abeumce — Bpems, no ocu
opavHaTt — 3HadeHue curHana. NpegycmoTpeHa BepTUKanbHas U ropusoHTanbHas OpueHTa-
unsa TpenaoB. MacwTtab BpemMeHHON Ocu 3apjaeTcsa B HacTponkax (cm. n. 2.12.9, napameTtp
«macTab neHTbI»).

[aHHble aHanoroBbIXx BXOAOB U BbIXOAOB NpeAcTaBlieHbl B BUAE NUHWUIA, 0TOGpaxato-
lwmx chopmy curHana. Kaxabii kaHan — B cBoeM Maclitabe. Maclwtab otobpaxeHus curHana
49



3afjaeTcs B HacTpoMKax MHAMBMAyanbHO ANS Kaxgoro kaHanma (cm. n. 2.12.8, napameTpsbl
«Hus» n «Bepx»). B cnyuae, ecnn Ha kakom nnbo yyacTke TpeHga 3HaveHue npesbllaeT
3aflaHHyl0 Ons 3TOro kaHana ycTaBKy, TO ANS MPUBIEYEHUS BHUMaHUS OaHHbIA y4acTok
TpeHaa obo3HavaeTca MUraHueMm.

HaHHble cymmaTtopos (CM) oTobpakatoTcs TONbKO B YNCIIOBOM BUAE.

JaHHble anckpeTHbiX BxodoB (OB) n Bbixogos pene (P) npeactasneHbl B BUae Bpe-
MEHHbIX [IMHNI aKTUBHOIO COCTOSIHWUSA Ha OTAENbHOM TpeHAe BHU3Y 3KkpaHa. AKTMBHOE COCTO-
AHVe (pefnie 3aMKHYTO MW BbICOKMI NOrMYECKUin ypoBeHb) NNHUS TpeHda oTobpaxaeTcs B
BMAE LUMPOKOM MONockl COOTBETCTBYIOLEro LBeTa. [Ins HeakTMBHOro COCTOsIHUSA (pene paso-
MKHYTO UM HU3KWUI NIOMMYECKMIN YPOBEHb) NMHUSA TpeHda oTobpaxkaeTcs B BUAE Y3KOW MOMo-
Chbl. ,D,ononHMTenbo6a>Kar0Tc;1 TeKyLLVe 3HaYEHNs CUrHanoB B LMPOBOM BUAE.

N

03.05.13 52% crpanmua 2 (KonTen Ned), macwrab B cex
AB1, [laBnenune cnesa, kla AB2, Temnepatypa cnesa AB3, Pacxon cnesa

24* 1.3

200
KIla;

AB4, [lasnerme cripasa ABS, Temneparypa cnpasa ABS, Pacxop cnpasa
200 200) 10
~J «Ma o [V

PucyHok 2.7 Pexxum otobpaxenns « TpeHa»

2.9.2 lkana

[JaHHble oToGpaxaloTcs Ha MHAMBUAYyaNbHOM LWKane AN Kak4oro kaHana (TOSbKo
[aHHble aHanoroBbIx BXxoAos). MacwTtab oTobpaxeHusl curHana 3agaeTcsl B HACTPoOKax UH-
AvBuayanbHO ANs Kaxkaoro kaHana (cm. n. 2.12.8, napameTpbl «Hus» n «Bepx»). JononHu-
TENbHO OTOGpaXaloTCA TeKyLUMe 3HAaYeHUs! CUrHaMoB B LMdPOBOM Buae. Ha kaxaon Likane
0TOBpaXalTCA OTHOCUTENbHBLIE YPOBHU YCTABOK B BUAE TPEYrofibHbIX METOK onpeaeneHHoro
ugeTa:
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r (KpacHbI) — ycTaBka

cTpanMua 2 (Konten No3), macwtab 6 cek
AB3, Pacxon cnesa

13,08 Tuna «BB»,
) 2 E =) 8 2 r (cuHnin) — ycraBka
- L™ TMna «B»,
[ (cuHnin) — ycraBka
TMna «Hy,

h (kpacHbIV) — ycTaBka
Tvna «HH».

100,0
85
50

100,0
85
50

= = =) = = =
o & =) o & o

AB4, [laBnenue cnpasa ABS, Temnepatypa cnpasa ABB, Pacxon cnpaea
200 200} 10
. klla M3/

PucyHok 2.8 Pexxum otobpaxeHus «Llkana»

2.9.3 TpeHatllkana

[aHHbI pexxum oToGpaxkeHUs: SBnsieTcs KoMGUHaumein pexuMa «TpeHa» u «Llkana»
Ha OHOM 3KpaHe.

cTtpanuua 2 (Konten Ne3), macwrab 6 cek
AB3, Pacxof cnesa

AB1, [laBneHne cnesa

31,

1.3,

|
2000
o0

——fom02:18— o002

AB4, [laBneHWe cnpasa ABbS, TemnepaTypa cnpasa ABB, Pacxon cnpaBa
200 200) 10
a klla oF M374

PucyHok 2.9 Pexum otobpaxenns «Tpeng+Lkana»

2.9.4 YncnoBble 3Ha4YeHUs

OTob6paxaeTca Tekyliee 3Ha4YeHVe curHana Ans Kaxaoro KaHana, umsi KaHana, egu-
HULbBl U3MepeHusi, TUN BbIDOPKM 1M MEPUOA 3anvcu a Takke MHAMKATOPbl COCTOSIHUSI YCTaBOK
Ha [aHHOM KaHane (aKkTuBHas ycTaBka oTobpaxaeTtcs 6enbiv WwpndToM Ha YepHoM doHe). B
cryyae, ecnu 3HayeHwe BXOAHOrO CWrHamna npeBblliaeT [OonycTumMoe, BMeCTO LMdpoBOro
3HayeHus1 BbiBoAMTCA cooblieHne «Meperpyskar. MNpu obHapyxeHun obpbiBa B Lenu nsme-
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peHus curHana (Tofbko Ansi CUrHasoB TepMonapbl U TEPMOCOMNPOTUBIEHNS) BbIBOAUTCS CO-
obweHne «O6pbIBY.

56 T Banuch
A3 05 13 60 i ctpanmua 1 (Konten No3), Macuras 6 cex
ABT _ 200 «lTa [labnenv.e cnesa B4 _ 200 kTa [Tabnenne cnpasa
BB B - - BB B -

1 7 9 1 — onucaHue kaHana;
4 - 2 — Homep kaHana, Bl

W eQuHULbI 3Me-
BS BBZ[I[I TeMnePatypa cnpaiaa _ peHMﬂ,

3 — MHOMKaTop CoCToSI-

HWS ycTaBKku (no-
cnepoBaTenbHO
oTobpaxatoTcs
10m3/4a0 Paoxon onpasa ) yCTaBku NeNe1 -4);

AB3 10m3/uac Pacxon cnesa
BB = =

BB

1 3 1 3 4 — TekyLlee 3Ha4YeHue.
| |

PucyHok 2.10 Pexum oTobpaxeHus «Hucna»

2.9.5 Uudepbnar

[aHHble aHanoroBbIXx BXOAOB/BLIXOO4OB OTOOpaxatTca Ha CTpenoyHom umdepbnare.
MacwTtab oTobpaxeHns curHana 3afaeTcs B HacTpoWikax UHAMBMAYaNbHO ANS KaXZoro Ka-
Hana (cm. n. 2.12.8, napameTpbl «HM3» 1 «Bepx»). [lononHutensHO oTobpaxatoTcs TekyLume
3HayeHusa curHanos B umdposom Buae. [ina kaHana ¢ no3. Ne1 B cnvcke ckoHurypvpoBaH-
HbIX KaHanoB ANs1 OTOBpaXeHUsi Ha AaHHOW CTpaHWLe OOMOMHUTENBHO BbIBOAWUTCS Lkana. Ha
uncepbnaTte oTOOPaXKarTCs OTHOCUTENbHBIE YPOBHM YCTABOK B BWAE TPEYronbHbIX METOK
onpefeneHHoro usera.

PucyHok 2.11. Pexum otobpaxeHus «Lincdepbnat»

2.9.6 MHemocxema

Bua oToBpaxeHns «MHeMocxeMa» npeaHasHavyeH Ang oTobpakeHusa AaHHbIX B BUOe
YMCMOBLIX 3HAYEHWI, LWKan, TPeHdOB M T.4. pasMelleHHblX Ha 3KpaHe B nopsake,

52



onpenensieMoM nonb3oBaTenem, Ha ¢OHe YCMNOBHOIO CXeMaTU4Yeckoro usobpaxeHusi
TEXHOMOrMYeckoro npouecca.

CospgaHue u pegakTpoBaHMe MHEMOCXEM NPOU3BOAUTCH B CEPBUCHOM NPOrpaMmMHOM
obecneveHumn peructpatopa Ansa MK — nporpamme RConfig, BO BCTPOEHHOM pefakTope MHe-
mocxem. [poLecc co3gaHma MHEMOCXEMbI BKIIOYAET ABa aTana:

1. CosgaHve OHOBOrO M300pakeHWss MHEMOCXEeMbl — CTaTU4YeCKoe pacTpoBOe

n3obpaxeHne pasmepom 800 nukcenen nNo ropm3oHTanu u 568 nukcenen no Bep-
Tnkanu. PoHoBoe n3obpaxeHne MOXHO co3faTb B Nlo6OM pacTpOBOM/BEKTOPHOM
pepaktope ansa MK 1 3atem BCTaBUTb B MHEMOCXeMY (NOAAEPXKMBAKOTCA OCHOB-
Hble dhopmaTbl rpaduyeckunx annos - BMP, JPEG, GIF, PNG, EMF).

2. PasmelyeHve anHaMMYECKUX 3NIEMEHTOB. [JMHaMuMyeckne anemeHTbl MHEMOCXe-
Mbl MpegHasHa4veHbl Ans oTobpakeHus n3mepsieMblX BEMMYMH B Pa3fnYHbIX BU-
pax. [NepeyeHb arMemMeHTOB, UX MONOXEHNE HA MHEMOCXEME, LUMPUHY, BbICOTY U
Apyrve napameTpbl 3aJaeT Nofb3oBaTeflb BO BCTPOEHHOM pPELaKTOpPe MHEMO-
cxeM. MHemMocxema MOXeT cofiepXaTb CrneayrLme afieMeHTbI:

2.1. «3HauyeHne» - oTobpaxaeTcs Tekyliee (MTHOBEHHOE) 3HaYeHNe BbIGpaHHOro
KaHana B Y/CMOBOM BUAE.

2.2. «llkana» - oTtobpaxaeTca Tekyulee (MrHOBEHHOE) 3HayeHune BblGpPaHHOro
KaHana B BUAe NpsiMOYyronbHOW LuKarnbl.

2.3. «Uudpepbnat» - otobpaxaeTcsa Tekywiee (MrHOBEHHOE) 3Ha4YeHue BbiOGpaH-
HOro KaHara Ha cTpenoyHoM undepobnare.

2.4. «TpeHa» - oTobpaxkaeTcs COCTOSIHME OOHOrO UMM HECKOMbKUX KaHamnoB Ha
rpadumke.

2.5. «YcraBka» - oTobpaxkaeTca COCTOSIHME YCTaBKU B BUAE 3aKpalleHHOro nps-
MoyronbHuKa. LiBeT npsimoyronbHnka COOTBETCTBYET COCTOSIHUIO YCTaBKU.

[ns MHEMOCXeMbl AEVCTBYIOT CriedytoLne orpaHNYeHns:

1. OrpaHuyeHne N0 CyMMapHOMY KONMYECTBY SNIEMEHTOB HA MHEMOCXEME - 64 wWiT.

2. OrpaHu4eHne No KONMMYEeCTBY IIEMEHTOB HA MHEMOCXEME AN KaXaoro Tuna oT-

AEnbHO:

2.1. 3HauyeHwue - 20 wr.
2.2. Wkana - 20 wr.

2.3. Uudepbnart - 12 wr.
2.4. TpeHa -12 wr.

2.5. YcraBka - 20 wr.

3. CymmapHas nnowagb AMHaMUYECKMX INEMEHTOB Ha MHEMOCXeMe He [O0IhKHa

npesbiwaTh 800*568=454400 nukcene.

2.9.7 Uudposoe Tabno

[na otobpaxeHus AaHHbIX B BUAe undpoBoro Tabno BbigeneHa otaensHas cTpaHmua
9KpaHa noA HasBaHuem «Tabno». [daHHble aHamoroBbIX M AUCKPETHbIX BXOO0B/BbIXOAOB,
CyMMaTopoB 0TOGpaxatTcsl Ha LMdppoBoM Tabrno, KOTOPOe MOXHO HAaCTPOUTb oToOpaxkeHue
00 32-x undpoBbIX 3HAYEHWUIA, OpraHM3oBaHHbIX B Tabnvuy pa3mepom A0 4-x cTonbuoB no
ropu3oHTanu u 4o 8-mMu CTPOK No BepTUKanu.
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Sannce
Tabno
B4 [Taonenwe cnpasa, K11

167.9

BE Temnopatypa cnpasa, ¢

140

ABT [labnenne oneoa, kMa
ABZ Tomnepatypa cnesa, €

AB3 Pacxop cnesa, M3luac BE Pacxop cnpasa, M3/4ac

1.3

[MBZ Cymmapnoii pacxon, M374ac

2.9

PucyHok 2.12. Pexuvm oTobpaxeHus « Tabno»

2.10 Pexum «lpocmoTp apxmBa UsmepeHum»

[inst npocMoTpa CoAepXXMMOro apxuBa permctpaTopa, Haxoasick B pexume «3anucby,
HaxxMuTe Knasuwy Apxue. CoaoepxMmoe apxuBa BbIBOAMTCS B BuAe Tabnuubl C Kypcopom
ans Belbopa neHTol (cM. puc. 2.13). Tabnvua umeeT criegytoLime nons:

NnopsaKoBbIV HOMEP NeHTbl B Tabnuue;
BpeMs Hayana 3anucu NeHThbl;
BPEMS OKOHYaHWS 3aMncy NeHThbI;

ID — yHUKanbHbIN MAEHTUUKATOP NEHTLI, UCNOMb3YEeTCA B KAa4YeCTBe UMeHU an-
na npu coxpaHeHun neHTtol Ha USB-flash.

MocnepnHeit CTPOKOM BCceraa BLIBOAWUTCA TeKyLLas NieHTa.

22:63:01 cobt

18.05.13_99% Apxun
3 Hauano KoHel 1D
826 22:245306.05.13 22:245407.0513 0003DD [a]
827 22:24:54 07.05.13 22:24:5508.05.13 0DD3DE
828 22:24:5508.05.13 22:24:56 09.05.13 0003DF
829 22:24:57 09.05.13 22:24:57 10.05.13 0003ED
830 22:24:58 10.05.13 22:25:00 11.05.13 DDD3E1
831 22:25:0111.05.13 22:25:10 12.05.13 DDD3E2
832 22:25:11 12.05.13 22:25:1413.05.13 0003E3
833 22:25:14 13.05.13 22:30:39 14.05.13 0003E4
835 22:32:2915.05.13 22:33:54 16.05.13 ODD3EB
836 22:34:25 16.05.13 22:36:52 17.05.13 0D03E7
837 22:37:2917.05.13 22:51:49 18.05.13 DDD3ES
838 22:52:1918.05.13 DDD3E9
CHHXpO
XKYpPHAnN [nokKa3aTh ‘ -> USB H“3“FF'L % | % ‘ @ | % BbIXOA

PucyHok 2.13 lNpocMoTp apxmBa UamMepeHuin

[locTynHbl cnegytowme KomaHabl:

1.
2.

3.

4.

Knasmu.m‘ iy H T H + ‘M‘ & ‘—Bbl60pﬂeHTbl;

XypHan — npocMoTp XypHana cobbituii. Mpu aTOM pervcTpaTop nepexoauT B
pexum «poCcMOoTp XypHanay.
IMokazamb — NPOCMOTP AaHHbIX BbIOpaHHOW neHThl. Npy aTom permctpartop ne-

pexoanT B peXxnm <<r|pOCMOTp NIeHTbI».

ﬂ — coxpaHeHue BblOpaHHOW neHTbl Ha kapTy USB-Flash. JleHta Gypet co-

XpaHeHa B noJkaTanor ¢ MeHeM, COOTBETCTBYIOLLUM 3aBOACKOMY HOMepY peru-
cTpaTopa, ¥ YHVUKanbHbIM NS KaXOoW NEHTbl UMeHeM aiina 13 KonoHku «IDy.
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5.  CUHXPOHU3UP. — CUHXPOHM3aLMS COAEPXXUMOro apxuBa permcrparopa ¢ KapToun
USB-Flash. MNpn aTtom Ha kapTy B nogkatanor ¢ UMeHeM, COOTBETCTBYIOLLUM 3a-
BOACKOMY HOMepy permctpaTopa, 6yayT CKONMpPOBaHbl BCE NEHTbI U3 BHYTPEHHEWN
namaTu pernctpartopa. JleHTbl, yxe npucyTtcteylowme Ha USB flash, He konupy-
I0TCSH 3aHOBO.

2.11 Pexxum «pocMoTp NeHTbI»

B paHHOM pexwume peructpatop otobpaxaeT apxuBHble AaHHble B BUOE TOPU3OH-
TanbHbIX TPEHA0B (CM. puc. 2.14).
T

TNenra 15:07:09.50 19:05:13
cTpanuua 1, Macwtab 30 cek

| ﬁk A
AN
\\ N

17,379 "%

.

0 50 (15051

W

14,777 ™ 14,032 " 13,062
+ | |crpauwua &= <+ = =P

PucyHok 2.14 MNMpocMOTp NeHTbI

auity |i0s »r 5015

XKypHan | apxmue BLIXOR

[na npocmoTpa 3Ha4YeHUn CUrHanoB B OMNpederneHHbii MOMEHT BPEMEHN Ha 3KpaHe
0T06pa>KaeT09| KypCcop — BepTUKalibHaA JUHUA. Ona ynpaBneHus KypCOpOM MNCNOSNb3YyHTCA

cnepyiowme KJ'IaBI/ILIJI/I| 4= | | & | | = |m‘ = | BenuunHa nepemelleHns kypcopa
3aBUCUT OT TeKyLlero macutaba otobpaxeHus (cm. Tabnuuy 2.4).

Tabnuua 2.4. YnpaBneHue Kypcopom B pexuMe NpocMoTpa NEHTbI

Tekywun macitab LLlar nepemelleHns Kypcopa
el ] L [ ]
6 cek 0,1 cek 120 cek
30 cek 0,5 cek 400 cek
1 MUH 1 cek ~13 MUH
2,5 MUH 2,5 cek ~33 MUH
5 MuH 5 cek ~66 MUH
15 MUH 15 cek 3420 MuH
30 vac 30 MuH 6440 MuH
1 yac 1 MWH 13 4 20 MyH
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B 3aronoske BbIBOAWUTCH TeKyLuasa nosvums (Bpems n gata), HOMep CTpaHuLbl N Teky-
WMA MacwTab oTobpaxeHus AaHHbIX. Takke BbIBOAATCS YMCINOBblE 3HAYEHWUS CUrHANoOB Ans
Karkgoro otobpaxaemMoro kaHana s nosuuum Kypcopa.

Macwtab oTobpaxeHuss no ocn abcumcc (Bpems) M3MEHSETCA C NMOMOLLBIO KraBwLL
Yeenuyumsb, YMeHbWUumMb, NepeknioyeHne CTpaHuL, OTOBPaXeHUs apXMBHbIX AaHHbIX —
knasvwen CmpaHuya+. [Ina npocMmoTpa XypHana cobbitui Haxmute knasuwy XKypHan,
ans Bbixoga B pexuM «pocMOTp apxuBa M3MepeHun» — knasuwy Apxue, AN Bbixoda B
pexumM «3anucb» — knasuLly Bbixod.

2.12 Pexxum «KoHdurypupoBaHue»

KoHdurypupoBaHue permctpatopa MOXHO BbINOMHUTE CReayLLMMM cnocobamm:

1. Bpy4Hyto C MOMOLLBIO KMaBuULLI perucTpaTopa.

2. YpanenHo c MK nogknoumBlwnce no nHtepdency RS-485 unu Ethernet ¢ nomo-

LLIbI0 CepBUCHOrO NporpaMmHoro obecnedeHuns permctparopa.

3. Tpountatb koHUurypaumo ¢ USB-flash (cm. n. 2.12.12).

[na Bxoaa B pexvmMm KOHOUINYpUpOBaHUSA permctpatopa, Haxoaachb B pexume 3anucuy,
HaxMuTe knasuwy Hacmpolika. Bce HacTpoliku crpynnyMpoBaHbl Mo yHKUMOHANbHOMY
Ha3Ha4YeHuto B OTAENbHbIE IPYNMbl, BU3yaribHO 0TOOpaxaeMble B 3aKnagkax.

HacTtpo#ka - AHanoroBcle BXoAbl

TeKyLlad 3aknagka
Bbi6op 3aknagok OCyLeCcTBNAETCS C MOMOLLbIO KITaBuLL:

HACTPOHKA

4|':> — BbIGOP CrieayloLLen 3aKnaaKu;
HacTpoMKa)

LI — BbIGOP NpeablayLLel 3aKnagKu.

3aknagka OnucaHune

AB HacTtporka aHanorosbix Bxogos (AB, All, YB, MB)

AE Hactpoika aHanorosbix Bbixogos (AE)

0B HacTpoika guckpeTtHbix Bxogos (OB)

Pene Hactpoika guckpeTHbix Beixogos (P, PC, PI1, PT, C)

un HacTpoiika uctoyHmkoB nutanus (UM)

Cymmartopsbl HacTtponka cymmaTopos (CM)

Tanmepsl Hactpoiika Tanmepos (T)

OKpaH HacTpoiika napameTpoB 0TobpaXeHUs Ans KaXA0W CTpaHuLbI

O6wue O6Lme napaMeTpbl perncTpaTtopa, ycTaHoBKa Napons u .M.

CBs3b HacTponka napameTpoB KOMMYHUKaLMOHHBIX WHTEPENCOB peru-
ctpaTopa (RS-485, Ethernet, CAN)

Pacnvcanwne HacTtpoiika paboTbl perucTpaTopa no pacnmcaHuto

MeTkn HacTtponka dyHKumm «MeTkn»

Tabno HacTtpoiika napameTpoB OTOOpa)keHUst MHAOPMaUMM Ha BHELLHEM
Tabno

Cepsuc CepBuCHbIe YHKUMM — 3aMUCb U YTEHNE KOHdUrypaumm B hann Ha
USB flash; Tect anckpeTHbIX BbixogoB peructpatopa (Pene n Cu-
MUCTOpPbI) U T.4.

Bpewms YcTaHoBKa YacoB peructparopa

MHdopmaums WHdopmaumsa o pernctpatope (Mogenb, 3aBoACKOW HOMepP, Bepcusi
Mowuwr.a.)
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Bbixon 13 pexxvma KoHUrypupoBaHUsi OCYLLLECTBNSETCS KnaBuwwen «Bbixod». Ecnu B
HacTpoWKn OblNM BHECEHbl U3MEHeHUsl, TO Npu Bbixoge OyaeT BblgaH 3anpoc Ha noaTeep-
XOEHNe COXpaHeHUst n3MeHeHun. NameHeHnsa BCTynawT B CUMy MOCRe Bbixoda U3 pexuma
KOHpurypmpoBaHms.

Kaxxgas 3aknagka cogepXuT nons Ans BBOAa AaHHbIX. Beibop nons ocyllectenseTcs
KnaBuLamu:

Tag >
- Bbl60p crnefyloulero nons,

Ta6 ks
- Bbl60p npeabiayuiero nons.

BbibpaHHOe none noacseumBaeTca CUHMM uUBeToM. CyllecTByHOT criegyloLime Tunbl
nonemn:

1. lMone gns BBOAa TekcTa unu yncna. Koraa none akTmMeBHO, TO B HEM NOACBEYMNBa-
eTcs Tekyllas no3vums 4ns BBoga CUMBOIA.

OnvcanmnelFanan 1 | | BBOJ, 3Ha4eHNs1 C MOMOLLIbIO BUPTYarnbHON
KnaBuaTtypbl
et apkal H0012,000 » Bblpe3aTtb 3Ha4yeHue B 6ycdep obmeHa
KonupoBaTb 3Ha4YeHue B bydep obmeHa

] BCTaBUTb 3Ha4YeHue 13 bycdepa obmeHa

1.1. BBog TekcTa OCYyLLECTBNSAETCH B peXnMe «BUpTyanbHOW knasmaTypbi». B aak-
HOM peXvMe Ha 3KpaH BbIBOAMTCHA TEKCTOBOE MOSE, coaepXallee peaaktmpye-
MYIO CTPOKY (TeKyLlas no3uums — Kypcop — NoACBEYMBaETCSt YEPHbIM LIBETOM) U
0603Ha4eHne yHKLMOHanbHbIX knasuvw (8 psigos no 10 0603HaYeHMI).

OnucaHune

[Elasnenme cnesa

- - 1 2 3 4 5 B 7 8
-~ v 9 0 . . + = * {
-~ h 4 - = % & < > { )
-~ v a b c d e f g h
-~ v i i k | m n 0 p
-~ v q r 5 t u v W x
-~ v z " ° ; : 1 ?
-~ - alA rusfeng | insfovr [ - » OK OTMeHa

(XXXXXXXXIX)

Y
KnaemaTypa perucrpatopa

HasHaueHue nepBbIxX ABYX KNaBULW (OUKCUPOBAHO — C MX MOMOLLbIO OCYLLECTBIS-
eTCs NepeKnioyeHne Ha3HayYeHNs OCTanbHbIX BOCbMY KnaBuL. VX Tekyllee
(hyHKUMOHaNbHOE Ha3Ha4yeHue 06o3HaYeHO XenTblM hoHOM. MNepeknoyeHre
Ha3HaYeHsi OCYLLECTBISIETCS C MOMOLLBIO KNaBUL | - nepekmiounTs psig,
Boiwen_ ¥ |- nepeknounTb paa Huke. HasHauyeHue cneumarnbHbIX KNaBuLL:

— Beopg cumBona «npoben»

e Ynanute cMMBON crneBa oT Kypcopa
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MepemecTUTb Kypcop BreBo

|

MepemecTUTb Kypcop BNpaBo

afA [MepeknounTb perncTp BBOAMMbIX CUMBOJSIOB — HIDK-
HWUIA/BEPXHUIA
rusfeng MepeknounTb packnagky knasmaTypbl — pycckue/aHrnunckmne
CUMBOIbI
insfovr [MepeknounTtb pexxnM BBOAA — BCTaBKa UMW 3aMeHa:

e B peXuMe «BCTaBKay» BBOAMMbIE CUMBOJSIbI BCTaBMSAOTCS B
TEKYLLYI0 MNO3ULIMI0 CO CABUIOM Nocreayowmnx Bnpaso;

e B pexXuMe «3aMeHa» BBOJ CMMBOIA OCYLLIECTBNAETCA C
3aMeHOoI CMMBOIA, HAaXOASALErocs B TEKyLLeN No3uLmuu.

0K 3aBepLueHVe BBOAa C COXpaHEHNEM U3MEHEHMIA

OTMeHa SaBepLIJEHVIe BBOAa 6e3 COXpaHEHNs1 UIBMEHEHWI

i:

1.2. BBog 4ncna ocyLeCTBNAETCA B PeXUME «BMPTYarbHOW knasnatypbi». B gaHHOM
pexume Ha 3KpaH BbIBOAMTCH LMdpoBoeE norne, cogepxatlee yncno (TekyLias
no3nums — Kypcop — NOACBEYMBAETCS YepPHbIM LIBETOM) U 0603HavYeHne dyHKLm-
OHanbHbIX knaeuw (2 psiga no 10 0603HaYeHUI).

[@000200,0

[~}
&}
i
=2}
=}
=~
==}
w

A\w 1

aVw i] <.,0 —=.0 +- - » oK oTMeHa

Y
KnaBsuaTypa perucrparopa
HasHauyeHne nepBon knaBnLWN PUKCMPOBAHO — C €€ NMOMOLLbI OCYLLECTBNSETCS

nepekn4yeHne HazHa4yeHna oCcTallbHbIX AEBATU KraBuULL. Mx TeKkyuliee (*)yHKU.I/IO—
HanbHOe Ha3HayeHne 0603HaYEeHO XKEeNTbIM CI'.)OHOM. I'Iepekmoqume Ha3Ha4vyeHuA

OCYLLECTBAETCA C NOMOLLbLIO KNaBuLIn ﬁ HasHadeHune cneumanbHbIX
KNnaBWLL:

<=0 MNepemecTntb 0ECATUYHYIO 3anATylo BNeBO Ha OAHY No3nuuio

if

0 nepeMeCTMTb 0EeCATUYHYIO 3anATylo BNpaBo Ha OgHY NO3nL U0
+i- M3MeHNTb 3HaK uncna
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OTMEHAa

1]

MepemecTuTb Kypcop BneBo
MepemecTuTb Kypcop BNpaso
3aBepLueHne BBOAA C COXpaHEHWEM U3MEHEHMUN

3aBepLueHne BBoaa 6e3 coxpaHeHUst U3MEeHEeHUN

1.3. BBoA MaTeMaTUYECKOrO BbIPaKEHUS OCYLLECTBMSETCS aHanorm4Ho BBOAY TeK-
CTOBOW CTPOKM.

Bhipa:xeHue

fal
-~ - 2 3 4 5 B 7 8
-~ b 4 0 . . + = * {
-~ b 4 - = % & < > ( )
-~ b 4 a b c d e f g h
-~ v i i K 1 m n (o] p
-~ - q r s t u v W x
-~ v ¥ z del = =] | ?
-~ v nepeMedH| yHkUmMa | insfovr [l L | » aK OTMeHa

(XXXXXXXXIX)

Y
KnaeuaTtypa peructpartopa

HasHaueHune OONMOJNTHUTENbHbIX cneunanbHbIX KnaBULL:

nepeMeHH

thyHKLMA

o
=

LT

OTMEHa

lMepemecTuTb Kypcop B Hayano CTpoku
MepemecTuTb Kypcop B KOHEL, CTPOKM
MepemecTnTb Kypcop BNEBO

MepemecTutb Kypcop BnpaBo

YaanuTb CUMBOI B TEKYLLIEN NO3MLMK

BcTtaButb nepemMeHHyo

BcTtaBuTb dyHKUMIO

3aBeplueHne BBOAA C COXpaHEHNEM U3MEHEHWN

3aBepLueHne BBoAa 6e3 coxpaHeHUs U3MEHEHWI

[ns BCTaBKM NepeMeHHbIX, KOHCTAHT U (OYHKLMIA NPeLyCMOTPEHO crneumarnbHOe OKHO,
BbI3bIBAEMOE KMaBULLAMMW «MEPEMEHH.» UMK «PYHKLUSA».
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BcTtaBka BbIGpaHHON hyHKLMM OCYLLIECTBNSAETCA B TEKYLLYIO NO3MLMIO Kypcopa.

2.

nepementbie [ koncranto [[dyHkunm| oneparopni
[ mma | cunrakcuc  [onucanmne

sqrin sqrin(x)
-2

abconoTHOEe 3HaYHene X (MoayIb)
1ix

OKpYTrNeHHe X A0 6nuxalwero Lenoro
3Hak yacna x (-1; 0 unu 1)

min(x1,x2, xn) MMHUMAnNbHOE U3 N Ynucen (2<=n<=10)
max max({x1,x2,.xn) MakcWManbHoe U3 n uMcen (2<=n<=10)
break break{x1,x

,-.xn) 1, ecnu ecTb oBpbIB cpeaun n yucen {1<=n<=10)

-

and and{x,y) noruyeckoe M

or or(x,y) noruwyeckoe KIA

not not{x) OTpULLAHHE
if if(c,x,y) BbLIGOD X MM Y B 32BMCUMOCTH OT 3HAYEHHMA C
p ,cl,e1, ., MOSIKHOM N-A cTeneHwu (1<=n<=9)

tcm tem(type,v)  u3mepeHue TI1 (type-tun TI1; v-! tSﬂC MB)

tcg tcm(type,t) reHepaumna Tl (type-tun TT1; t, °C)

trm trm{type,w) usmepenue TC (type-tun TC w, O/ Om)

pm pm{type,v) W3MepeHHe NMpoMeTpa (type—mn; v-13C, mB)

nepeMeHH| KOHCTaHT| hyHKLMS (onepaTtop

OK | % | ﬁ | @ | % | oTMeHa

Mone ons Beibopa 3Ha4YeHUS U3 cnmncka.

Curnan | BbI30B CTIMCKA 3HAYEHMIA

- BbI30B CMCKa 3HAYEHMIA
npeablayllee 3HaueHne

H

cneayollee 3HauyeHne

CurHan|l - 20 WA

noaresepxaeHue Bolibopa

il

npegbigyulee 3HavyeHmne

cnepywulee 3Ha4vyeHune

i+

Mone ons BBOAA 3HaYeHus «denctemne»

HeAcTBHe 1|aKTHB P1 :| BBOAL BbI30B OKHa A4 BBOAA 3Ha4YeHUd

ot

npeabiayllee AeiicTene
5L cnegytwulee aencTene

KBHBH

il

otmena | 3aKPbITb CMNCOK be3 CoXpaHeHunsa Bbl60pa

BbIOOp criegyloLlero kaHana

OkHO ons BBOAA 3Ha4YeHMs napameTpa «[lenctene» cooepXxuT ABa crnvcka — nep-

BbIl ANs BbiGOpa TUNa AencTeus, BTOPon Ans BbIGopa napaMeTpa.
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Kanan[MB1
[Tun OnucaHue
HeT PSP 1 curHanuzauma 1
CUrHanM3auusa CUrHanu3auma 2
cobbiTHe
3anuch
BKN. Pene
BbikJ1. Pene
cbpoc CM P8
akTueauua CM P9
Bkn. CM P10
Bbikn. M P11
+war CM P12
-war CM P13
akTuBauus TaiMepa P14
BKN. TaimMmep P15
BbIKN. TaiMep P16
nokasaTb CTPaHULY
nonTeepaTs Becé
52 E2
™I ™I
Bbl60p TMna OencTBma OCYLUECTBIAETCA KnaBullamu b n - ) Bbl60p
KaHan KaHan
napamMmeTpa — Knasuwlamu * n = Bbl6paHHaF| no3nuna BblaenaeTca

cvHuM cboHoM. [1na noaTBepxaeHusa BeBofa HaxmuTe «OK», Ans OTMEHbI M3MEHe-
HUN — «OmMmeHa».

2.12.1KoHdurypupoBaHue aHanorosbix Bxogos (AB, All, MB, YB)
HacTpoika aHanorosbiXx BXO4OB NPon3BOANTCA Ha 3aknagke «AB». B cnmucke ¢ nomo-

LLbIO KNaBwLL , BblIOEpUTE HYXHbIA KaHan u HaxMmute «Beod». Ha akpaHe no-

AIBUTCS OKHO KOH(UrypupoBaHusi Bxofda (cMm. puc. 2.15). MNepemelleHre no nonsiM Beoaa

6l 6>
OaHHbIX OCYLLECTBASETCA C NMOMOLLbIO KraBuLL Ta_l _lm . Mocne 3aBepLueHns BBOAA

OK o OTMeHa
napamMeTpoB KaHana HaXXMute , ANd BbIXo4a 6e3 COXpaHeHNa U3MeHeHUn — .

[na konvpoBaHusa KOHMUrypauum kaHana B Opyron (gpyrme) B cnucke BbibepuTe KaHan-

WUCTOYHUK, HAXMUTE - , B NOABMBLLUEMCA OKHE OTMEeTbTe KaHanbl-nony4yatenn n HaXxmun-

OK
Te
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Hacrtpoika - AHanorossie Bxoabl

CurHanp{ig¥r [-]

OYHRUWA| NHH : HIj+0004,000 Brij+0020,000
Pa3pagHocTh|3 HrWj+0000,000 Brix(+0200,000 EnjkMNa fHet

DunbTpHeT : Mepuop|l ¢ : Bbibopkalrekymee CAN Tx(BbIKn :

Onucauhe‘ﬂaﬂneuue napa

3apepxka,c
Ne Cob-e YcTaBka TWCTepe3. XKypHan pexuMM BKN  Bblkn  [OeWcteue 1 OeHcTBHE 2

1BB : +0190,000 (0000,000 aaapu: pyuH: 00,0 | (00,0  [ekn P1 : HeT :
2[B [=1 [+0180,000' [0000,000 [cobbi[=] [aeTo] [02,0 | [00,0 | [eknP2  [5] [wet :

an [+0000,000) [0000,000 [wet [=] [wer [=] [00,0 ] [00,0 | [ner =] [wet :
4{HH : +0000,000 [0000,000 (HeT : HeT : 00,0 | [00,0  [Her : HeT :

Tab k= oTMeHa

‘ | ox

il o I O

PucyHok 2.15 KoHdurypupoBaHne aHanoroeoro Bxoga

[na kaxxgoro kaHana BBOOATCA crneaytoLme napameTpbi:
«CurHan» — Tmn n3amMepsiemMoro curHana:
1.1. HeT — M3mepeHue 3Ha4YeHNN 1 3anncb B NaMsiTb AaHHOrO KaHarna He NPON3BOANTCS;
1.2. 1ok 20 MA (Tonbko ansa AB, All) — namepeHue curbl NOCTOSHHOTO TOKa;
1.3. HanpsikeHune 10 B (Tonbko ans All) — uamepeHve Hanps>KeHUst NMOCTOSHHOTO TOKa;
1.4. HanpsikeHue 1 B (Tonbko ans AB) — namepeHue HanpsiKeHUst NMOCTOSAHHOIO TOKa;
1.5. HanpsbkeHne 100 mB (Tonbko ansa AB) — namepeHue HanpspkeHUss MOCTOSIHHOMO TO-

Ka;

1.6. conpotuBneHve 325 Om (Tonbko Ans AB) — nsmepeHne conpoTUBREHUS MOCTOSH-
HOMY TOKY;
1.7. nupomeTp (Tonbko Ansa AB). [lononHUTENbHbIE MapaMeTpbl:
1.7.1. Tun nupomeTpa B cooTBeTcTBUM ¢ TOCT 10627-71;
1.8. tepmonapa (T) (Tonbko ana AB). JononHUTENbHbIE NAapaMeTpbl:
1.8.1. TN Tepmonapbl
1.8.2. iamepeHne Txc — cnocob uamepeHuss TemnepaTypbl CBOGOAHbBIX KOHL0B TI1
(vHOMBMAOYanNbHLIM ANt KAXA0ro KaHana):

Bpy4uHylo — BBOA 3HA4YeHWs TeMnepaTypbl BPy4HYyK B norie «3HaveHue
Txc, °Cx»;

BHyTpeHHu gaTunk — TemnepaTypa cBoOOAHbIX KOHLIOB Tepmonapbl (Txc)
n3MepsieTcs C NOMOLLBbIO BCTPOEHHOro aatdmka Temnepatypol (OT), BXxo-
AdLero B KOMMMEKT NocTaBku perncrpatopa. iamepeHHoe 3HauveHune Txc
npeobpasyetcsa no HCX 3agaHHoro Ttuna B 3HadeHve TO[C, koTopoe
CyMMUpyeTCa C u3MepeHHbiM 3HadeHnem TOOC Ha knemmax Ansd noa-
KrnoyYeHnst cBOOOAHbIX KOHLOB Tepmonapbl. [onyyYeHHoe 3HayYeHue npe-
o6pasyetcss no HCX B 3HaveHve TemnepaTtypbl, COOTBETCTBYHOLLEN TEM-
nepatype pabouero crnasi Tepmonapbl (cMm. puc. 2.16, a). Mpn Hannuum
CUCTEMATUYECKON MOrPELLHOCTM U3MepPeHUs TXC BCTPOEHHbIM OAaTYMKOM
(Hanpumep, BcneacTBne BO3AeNCTBUSA BHELLHMX (hakTopoB) B none «Kop-
pekuma Txc» cnegyeT BBeCTU BenuyuHy nonpasku B °C, COOTBETCTBYIO-
Len pa3HOCTU AENCTBUTENBHOIO 3HaYeHUs TemnepaTtypbl paboyero crnas
TN n 3HayeHusi, namepsieMoro kaHanom. Npu npeobpasoBaHUM CyMMBbI
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6)

T3AC ropsadero u "xonogHoro" cnasi B 3Ha4YeHWe TemnepaTypbl, COOTB.
TemrnepaTtype ropsidero cnasi rTemnepartypa "xonogHoro" cnasi 6yget yuu-
TbIBaTbCHA CO 3HAYEHWEM 3TOW NONpPaBKu;

AB1...AB32 — namepenve Txc OAHUM M3 KaHanoB permcTpaTtopa. Ykasbl-
BaeTCs OOWMH U3 KaHaroB, K KOTOPOMY MOAKIIOYEH BHELUHWUA M3MepUTerb
Txc (Yawe Bcero — TepmonpeobpasoBaTtenb conpoTtueneHua - TC) -
cMm. puc. 2.16, 6. B cnyyae Hanuumsa cucteMaTu4ecKon NorpeLHocTn ma-
MepeHuss TXc BbiGpaHHbIM kaHanom B none «Koppekuus Txc» cnepyeT
BBECTW BENUYMHY nonpasku B °C;

MpumeyaHue — na MuHMMU3aunm oMbk namepeHns Txc cnegyeT us-
OeraTb hakTOpOB (Hanpumep, CUMbHbIE BO3OYLUHbIE MOTOKM), YBENUYMBA-
IOWMX Pas3HOCTb TeMnepaTtyp MecTa MOAKMYEeHNs TepMmonapbl U TepMo-
30HAa (KneMMHasi YacTb peructpaTopa).

PaGo‘iMM (DAB K uameputensHoi
cnan o cxeme
30Ha ogvHakoBoW AB
Temneparypbl
(knemmHas YacTb)
—

Temneparypel

BoHa 0AMHaKOBOV TeMNepaTypbl

(kopoBka XonogHbIX craes) | PervcrpaTop
[t |
| |
| CD | AB
! |
_ ! |
Pa6ouuit faramk | |
cnan TemnepaTypbl : t |
| ! AB
! 1
0
L
ApanTep Peructpatop
AT

me Yo AB

—
o
LN ]
.

0]
™ e< Te| AB
0]

PucyHok 2.16 Cnocobbl nsamepeHuns TemnepaTtypbl cCBO60AHbIX KOHLOB TTT:

a) c NnoMoLLbo BCTPOeHHoro gatuuka (OT);
0) ¢ nomoubto BHewwHero TC;
B) ¢ nomoLbto agantepa ATIMN.



MpumeyaHne — 3HauveHne Txc, naMmepsieMoe KaHarnoMm C NOAKMOYEHHbIM
apantepom ATIU MOXHO Ha3HauYnTb B ApYyrux kaHamnax npu pabote c¢ TI.
1.9. tepmoconpoTusnexue (TC) (Tonbko ansa AB). [lononHuTenbHbIe NapameTpsl:

1.9.1. TN TepMOCONPOTMBIEHUSA

1.9.2. cxema usmepeHust — 2-x, 3-x, 4-nposogHas cxema. pu Beibope 2-npoBoaHOM
cxeMbl B none RNpoB BBeAWUTE CONPOTUBMEHNE COEANHUTENBHBIX MPOBOAOB.

1.9.3. HomuHan TepmoconpoTtusneHus, Om

1.10.v4acToTa — U3MepeHne 4acToTbl BXOAHbLIX UMMYNbCOB (Tonbko Ans YB). [JononHu-
TenbHble NapameTpbi:

1.10.1. cunbTp — MHTEPBaN BPEMEHN B MUMNUCEKYHAAX, B TEYEHWE KOTOPOro Mo-
Aaensetca "gpebesr" curHana.

1.10.2. MMH. YacToTa — 3Ha4YeHNe MMHUMANbHOW 4acToTbl BxogHoro curHana (u).
Mpu yacToTe curHana MeHbLIE MUHUMAnbHOW — U3MepeHHoe 3HadyeHne byaet
paBHATbLCA Hynto. [AnanasoH 3HayeHun ot 0,01 oo 99,99 Nu.

Mpumevarme. Mo ymonyaHuio AN 4acTOTHOro curHana oTobpaxaeTcsa 2 paspsga

nocne 3anatoil. [ns otobpaxeHns 4-x pas3psgoB crieqyeT BOCMONb3oBaThCH nepe-

AaToyHon pyHKUMen (CM. n. 2 Huxke) — 3agatb napametpbl: HIMA «0.0000»; BIMA

«999,0000»; paspsaaHOCTb «4»; eauHULBI n3amepenns «uy; nepegaTtoyHas yHKUMS

«nunHenHasy»; HIM «0.00»; BN «999,00».

1.11. vMnNynbC — NOACHET KONMYECTBA BXOOHBLIX MMMYNbCOB 3a 3afaHHbIA Nepuoa Bpe-
MeHM (Tonbko ans YB). JononHuTenbHbIE NapamMeTpbl:

1.11.1. unbTp — MHTEepBan BPEMEHU B MUMNUCEKYHAAX, B TEYEHUe KOTOporo no-
naensietcs «apebesr» curHana.

1.11.2. CuHXpoHM3auMsa — BbIOOP pexmma CUHXPOHM3aUMK Npu NOACYETE Komnuye-
CTBa BXOAHbIX UMMYrbCOB:

e «HapacTaHue» — paboTa cyeT4YMKa No HapacTaHWUo UMMYIbCa;
e «crnag» — paboTa cyeTyMKa no cnagy umnynbca.

1.11.3. Bpems cyeta — BbIGOp mepvoda BpemeHMu, 3a KOTOPbIN BedeTcs noacyer
KonunyecTtBa BxoAHbIX umnynscoB — 0,1; 0,5; 1; 2,5; 5; 15; 30; 60 cek. B Hava-
e Kaxgoro nepuoga npoucxoauT 06HyNeHne cyeTymka.

1.11.4. Bec vmnynbca — BECOBOM KOIPDULMEHT ANA KaXaoro umnynsca npu cym-
MUPOBaHUN.

MpumeyaHue. Kaxgomy dusmyeckomy kaHany YB cooTBeTCTBYeT AONONHUTENbHbIN
kaHan B (cunTbiBaHME OUCKPETHBIX CUTHAMNOB TUMA: KCYXOM KOHTaKT», KOTKPbITHIN»
KOnnekTop).

1.12. RS-485 — 3HayeHVe cUMTbIBAETCS C YCTPOWCTBA, NOAKMOYEHHOro Mo MHTepdency
RS-485. [lononHUTENbHbIE NapaMeTpbl:
1.12.1. Homep wuHTepdenca RS-485 (1 unum 2). CooTBeTCTBYIOLNIA UHTEPOENC
OOIMKeH ObITb CKOHUIYpUpPOBaH B pexxume Master (cm. n. 2.12.9);
1.12.2. NpOTOKOS CBA3M:
1.12.2.1. Modbus RTU:
1.12.2.1.1. appec onpawwwmBaemoro yctpornctsa B cetn Modbus (ot 1 go
247);
1.12.2.1.2. Tvn peructpa:
e Input register — Ans 4YTeHWSA 3HAYEHUW UCMNonb3yeTca YHKUWS
«04 (0x04) Read Input Registers»;
e Holding register — ansa 4TeHWst 3HAa4YEeHUIN UCMONb3yeTcst PYHK-
umsa «03 (0x03) Read Holding Registers».
1.12.2.1.3. agpec peructpa — 3HayeHne ot 0 go 65535, Hymepaums Hauu-
Hasa c 0;
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1.12.2.1.4. T1N CYNTBLIBAEMOrO 3HAYEHUS:

e sig 16 bit — uenoe 3HakoBoe (oguH pernctp Modbus), 16 6uT;

e uns 16 bit — uenoe GessHakoBoe (oauH peructp Modbus), 16
our;

e sig 32 bit — uenoe 3HakoBoe (cuuTbiBaeTCA OBa nocnenosa-
TenbHO pacnonoxeHHbIx pernctpa Modbus), 32 6uT;

e uns 32 bit — uenoe 6e33HakoBOe (C4MTbIBAETCS ABa NocrnenoBa-
TenbHO pacnonoxeHHbIX pernctpa Modbus), 32 6uT;

o float 32 a/b/c/d — ymicno ¢ nnaBatoLLen TOYKON (CYNTLIBAETCH ABA
nocnepoBaTenbHO pacrnonoXeHHbix pernctpa Modbus), 32 6ur.
®opmartbl a/b/c/d yka3biBaloT nopsaaok crneaoBaHnst 6awT.

1.12.2.2. RNet
1.12.2.2.1. apgpec onpaLumBaemoro yctponctea B cetn RNet (oT 1 go 99);
1.12.2.2.2. KaHan,
1.12.2.2.3. agpec peructpa;
1.12.2.2.4. no3uvuus OeCATUYHON TOYKMN.

1.12.2.3. OBeH
1.12.2.3.1. apgpec onpalumBaemoro yctporctea B cetv (oT 1 go 99);
1.12.2.3.2. hash-kog cu4nTbIBAEMOro 3Ha4YeHus;
1.12.2.3.3. !N CYNTLIBAEMOrO 3HAYEHUS.

1.12.2.4. Onemep
1.12.2.4.1. agpec onpawmBaemoro yctponcrtea B cetu (ot 1 go 99);
1.12.2.4.2. xaHan.

1.13.CAN — 3HayeHue cuYMTbIBAETCA C YCTPOWCTBA, MOAKMIOYEHHOro no uHTepdency
CAN. [JononHuTenbHble NapaMeTpbl:

1.13.1. agpec — agpec yctpoiictBa B cetu CAN, ¢ koToporo 6yayT cumTbiBaTbCA
AaHHble;

1.13.2. kaHan — HOMep KaHana yganeHHoro yCcTpomcTsa.

1.14. maTemMaTUYECKNA — 3HAYEHNE BbIYMCASIETCA C MOMOLLbI0 MaTEMATUYECKOro Bbipa-
XeHus. lononHuTenbHble NapamMeTpbi:

1.14.1. HIMW, BN — npegenbl nsmepsiemMon BENUYNHBI;

1.14.2. BbIpaxeHue — MaTeMaTU4ECKOe BbIpAXeEHNe ANA pacyeTa 3HavyeHUst kaHana
(cm. n. 2.13) — cTpoka ao 120 cumBonos.

1.15. pacxoq — Bbl4MCAeHMe pacxoa pasnuuHbix cped. JononHutenbHble napameTpbl:

1.15.1. «T» — kaHan uamepeHus Temnepatypsl (°C);

1.15.2. «P» — kaHan namepenus abcontotHoro aaenexus (MIMa) (cymma 6apomeT-
pUYECKOro 1 n3bbITOYHOrO AaBneHni);

1.15.3. «dP» — kaHan uamepeHua nepenaga gaenexus (Mla) Ha cyxaroLem
YCTPOUCTBE,;

1.15.4. «p» — KaHan uamepeHus NroTHOCTM B paboumnx ycnosusx (kr/m3). B cnyyae
€CInu NMOTHOCTb Cpebl B paboumnx yCrnoBUsiX BeIYMCISETCS, CrieqyeT BBECTU
3HaYeHNe «HeT»;

1.15.5. «pcC» — NNOTHOCTb NpW cTaHAapTHbIX ycnosusx (293,15 K, 0,101325 Mrla);

1.15.6. «Xa» — monspHasa gons a3ota (Npu BblYUCAEHMN pacxoda NPUPOAHOro ra-
3a), %;

1.15.7. «Xy» — MonspHas gons auokcuaa yrnepoga (npy Bbl4MCNEHMM pacxoa
npvpoaHoro rasa), %;

1.15.8. TMapameTpbl CyxaloLlero ycTporcTea 1 TpybonpoBoada 3agatTcs ¢ NoMo-
LLblo Nporpammbl KOHUrypupoBaHus peructpaTtopa ans MNK.

1.16. Bpy4HYyHO — COCTOSIHME aHanoroBoro BxoAa yCTaHaBnMBaeTCsl onepaTopoM BPyUHYHO
C KnaBuaTypbl permctpartopa.



2.

MepenatoyHasn yHKLUS, UCNonb3yeTcs AN MacluTabrvpoBaHWs UBMEPEHHOTO 3HAYEHNS
cornacHo BblIbpaHHOW NepeaaTovyHON XapakTepPUCTUKE.
2.1. Twn nepegato4HOW YHKUMK:

2.1.1. HeT — maclTabupoBaHNe He BbIMOMHAETCS;

2.1.2. nnHenHas

V = (BITH — HITH) - Con=HIT |y
BIT — HIT
2.1.3. kBagpaTu4Has
2
V = (BITA - HITHA) - Con HITY
BIT — HIT

2.1.4. kopHeBasi (UCMonb3yeTcst YHKLUMS BbIMMCIIEHUS KBAAPATHOMO KOPHS C NMHea-
pu3sauueii Bbnuan Hyns Ans yMeHbLUeH s LLyMOB)
C . —HI
V =(BIIA - HIIN) - f| =2—— |+ HIIU
BIT - HIT

JX,  oma x>0,008
f(X) =1{41,7214-x—0,244328, ozs 0,006 > X > 0,008
X, oza X<0,006

2.1.5. nonb3oBaTenbckas — UCMosb3yeTcs 3adaHHoe B none «BbipaxeHne» mate-
MaTnyeckoe BblpaxeHue (CM. n. 2.13) — ctpoka Ao 120 cumBonos
roe:

C — U3MepeHHOoe 3Ha4YeHne curHana,

usm

V - otobpaxaemoe 3HaueHVe;
2.2. «BMW» n «HMW» — BEpXHWI N HWXKHUI Npeaernbl M3MepseMoit (NepBUYHO) BENU-
YWHbI;
2.3. «HI» n «Bl» — BEPXHWIA U HWKHWI Npedensl U3MepPeHNin BTOPUYHON BENNYMHBI.
2.4. Pa3spsgHOCTb — KOMMYEeCTBO oToBpaXkaeMbIX 3HAKOB NOCNe AECATUYHON 3ansiTou;
2.5. EAvHUUBI N3MepeHns - TEKCTOBasA CTpoKa A0 7 CUMBOJIOB,
2.6. EAVHWLBI M3MEpeHNs BpEMEHN — UCTONb3YHOTCS NPU pacyeTe MrHOBEHHOTO 3Have-
HWUS ONS TUNa curHana «UMnynbey»:

. «HeT» — n3MepsiemMas BenuinHa He UMeeT pa3MepHOCTN MO BPEMEHN;
. «CeKy — ——;

ceK

1

. «MUH» — ;

MUH
L] «4ac» — ——

yac

dunbTp. Na npenoTBpaLLeHnst NOXHbIX cpabaTbiBaHWUA CUrHanu3auum npegycMoTpeHa
OYHKLUMS UnbTpaunmn namepeHHbIX 3Ha4YeHU C NOMOLLLI0 MefuaHHoro punstpa. Anga
BKIMIOYEHUS 3TOW DYHKUMM crneayeT 3aAaTb napameTp «unsTp» — Bpems 3afepxku
CcurHana oTHOCUTENbHO M3MepeHHOro 3HaveHus — ot 0,1 cek o 1,2 cek ¢ warom 0,1 cek.
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4. TlapameTphbl 3anucy 3Ha4YeHW B apxX1B N3MEPEHUIA permcTpaTopa:

4.1. TMepuoa — nepuop, 3anncy 3Ha4YeHUin curHana Bo BHYTPEHHIOK NaMaTh:

e  «HEeT» — 3anucb AaHHbIX B apxvB MO AaHHOMY BbIxo4y He npoussogutcs. MNpu
3TOM NPOM3BOANTCA U3MEPEHUE CUrHAaNa, BbIYMCNEHE NepefaToYHON Xapakre-
puUcTuKK, hunbTpaums; paboTaroT YCTaBKM U CYMMaTOpbl ANs JaHHOro KaHana.

e «0,1;0,5; 1; 2,5; 5; 15; 30; 60 cek» — nepuop 3anucu B CEKyHAax.

MpumevyaHue — Yem MeHbLUe Mepuof 3anucu, TEM MEHbLUE WU3MEPEHUA MOXHO

XpaHWUTb BO BHYTPEHHEN NamsiTu permctpartopa. Ons MeaneHHO MEHSAILWMXCA Cur-

HamnoB, TakMX Kak TemnepaTypa, crnegyeT BblbupaTtb 6onbluve 3HayeHus nepuoga

3anuncu, yBenumumeasa TeM caMbiM rnyOuHY apxvBa N3MepeHNUi.

4.2. Bbibopka. B cnyyae ecnu nepuog 3anucu 3HaveHus curHana BouibpaH 6onee 0.1
cek, To cnegyeTt BblbpaTb cnocob 06paboTkm OTCUHETOB Nepes 3anucbio (M3mepeHne
curHana scerga npoussoautcs ¢ nepvogom 0.1 cek):

o Tekywee — 3anucbiBaeTcsi NocnegHee N3MepeHHoe 3a Nepmog 3HayeHue cur-
Hana. MNpomeXyToYHble 3Ha4YeHNS UTHOPUPYIOTCS.
e CpepHee — 3anucbiBaeTcs yCpegHEHHOE 3a Nepuoj 3HadeHue curHana.
e MuHuManbHOe — 3anucbiBaeTCa MUHUMarbHOE 3a Nepvos 3HaYyeHne curHana.
¢ MakcumanbHoe — 3anncbiBaeTCsl MakcumarnbHOe 3a Nepuof 3HayeHre curHana.
5. CAN Tx — nepefaya 3Ha4yeHusa gaHHoro kaHana B ceTb CAN.
6. OnucaHue kaHana — ctpoka o 31 cumsona. OnncaHne Ans Kaxaoro kaHarna BbIBOAUTCA

Ha 3KpaH B pexvme oTobpaxeHust «3HayeHus ».

7. [o yeTblpex curHanu3aumin Ha kaHan. [ns Kaxagon curHanmsauum onpenensitoTces cre-
aytolmne napameTpsl:

7.1. Twn curHanusaumm:

e B, BB - curHanusauus npeBbiLeHUsi BEpXHEro npeaena.

e H, HH — curHanmsaums npesbilLeHNs HKHEro npeaena.

e  CB - curHanusauusi ckopocTu Bo3pacTaHusl curHana.

e CC - curHanumsaumsi CKOpoCcTu cnaja curHana.

o B[l — curHanmMsaumsa HaxOXOeHUs curHana B guanasoHe.

e  BH[] — curHanmnsaums HaxoXaeHUsi curHana BHe auanasoHa.
e  OO6pbiB — curHanusaums obpbiBa.

7.2. YctaBka:

7.2.1. Ona ycrtasok B, BB, H n HH — 3HayeHne nopora cpabaTtbiBaHWs curHanvaa-
uun.

7.2.2. Ana yctaBok CB n CC — makcumanbHas CKOpOCTb HapacTaHus/cnaga curHana
3a yKasaHHbIN nepuop, BpemeHu. Nepuoa BpemeHu ykasbiBaeTtcs B none «lu-
crtepesncy — 3Hadenne ot 0,1 go 60 cek.

7.2.3. Anga yctaBok B[ u BHL, — Ha4ano (HWKHas rpaHuua) guanasoHa Ao. [ManasoH
curHana senuunHa ananasoxa d (abcontoTHoe 3HaYeHne) BBOAMTCS B none
«'ucrepesuncr»:

nimepeHHoe

3HayeHue / \ /

Ao

/ A

7.3. Tuctepeauc cpabaTbiBaHUsi COOTBETCTBYHOLLEN YCTaBKU:
e B, BB - curHanusauusi cpabaTbiBaeT Npy NPEBbILIEHNN 3a4aHHOTO 3HAYEHNS!
YCTaBKV U BbIKIIOYAETCSA NOCNE NOHWKXEHUS! YPOBHSA CUrHana HUxe 3HaueHus
YCTaBK/ MUHYC 3Ha4YeHue rucrepesuca.
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e H, HH — curHanunsaumsa cpabaTtbiBaeT Npu NOHWXKXEHWUN YPOBHS; CUTHaNa Huxe
3a@HHOro 3Ha4YeHUs YCTaBKN U BbIKITOYAETCS NOCIE NOBLILLEHNS] YPOBHSI CUT-
Hana Bbllle 3Ha4YeHMs YCTaBKU MIC 3Ha4YeHne rmctepesmnca.

e [Ina yctasok CB, CC, B[] n BH[ rucrepesnc He npeayCcMOTPEH.

7.4. 3apgepxka BknoveHus, ot 0 oo 25 cek — 4na Hayana BbINONHEHWS OeNCTBUIA Tpe-
OyeTcs ycTonunBoe (HenpepbiBHOE) BbINOMHEHME YCnoBus cpabaTbiBaHUS CUrHa-
nn3auumn B TeYEHNE 3aaHHOro Nnosib3oBaTeNeM MHTeEpBarna BpeMeHH.

7.5. 3agepkka BblIkoYeHus:, oT 0 0o 25 cek — Ans OKOHYaHWS BbINOSIHEHUS AEACTBUIA
TpebyeTcsa ycTonumBoe (HenpepbIBHOE) HEBLIMOMHEHWE YCNoBUSA cpabaTbiBaHNs
cuUrHanusaumm B TedeHme 3aJaHHOro Nonb3oBaTerieM UHTEpBana BpeMeHU.

7.6. «XKypHany», «Pexum», «denicteue 1» u «[dencteue 2» — 0ENCTBUS, BbINOMHAEMbIE
npu cpabaTbiBaHWM ycTaBku (mogpobHoe onucaHue cMm. B M. 2.5).

2.12.2KoHdmrypupoBaHue aHanoroBbix BbixoaoB (AE)

HacTpoika aHanorosbIX BbIXOO0B OCyLecTBnAeTCA Ha 3aknaake «AE». B cnncke ¢

NMOMOLLIbIO KMaBuLL , BblOEpMTE HYXHbIN KaHan U HaxMmuTe «eeod». Ha akpaHe
NOSIBUTCH OKHO KOH(bUrypupoBaHus Bbixoda (CM. puc. 2.17). NepemelleHne no nonam ssoga

6l 6>
[aHHbIX OCYLLEeCTBNAETCA C NMOMOLLbIO KraBuLL Ta_l = . MNocne 3aBeplueHns BBoAA

OK
napamMeTpoB KaHana HaXMmute —l, ans Beixoga 6e3 COXPaHEHNS N3MEHEHUN -

[na konvpoBaHusa KOHdUrypauum kaHana B Apyron (apyrme) B cnucke BbibepuTe KaHan-

B
NUCTOYHUK, HAXMUTE , B NOABMBLLUEMCA OKHE OTMEeTbTe KaHanbl-nonyyatenn u Haxmun-

QK

OTME¢HA

Te

HacTpoiika - AHanoroBble BbIXOAbI

onmcanwe[
IAE3 BHEUIH. 0,000 YNpaB. [MaTeMm .
et wown  ogon  Bepaxene TN

3Hay. ownb.(00,000

nepuo.l:l
Ehlﬁopxam
COﬁblTMe,OﬁpblE—B
>KypHar|

Pexum noftsepx ,HeT—B
3a/1epxKa BKIL., c,[l[l,[l—
3afepKKa BbIKI., c,EIEI,EI—
nelciBue ],HeT—B

NelcTBue 2HeT :
| | OK | 186 & | Tab > | 4@ | b | | (2} |0TMena

PucyHok 2.17 KoHdmrypmupoBaHue aHanoroBoro Bbixoga AE

[Onsa kaxporo kaHana AE npov3BoaUTCA HAacCTpOKMKa criegyoLmx napamMmeTpoB:
1. «Tun» — BbIGOP pexrma ynpaBneHUsi TOKOBbIM BbIXOOOM:
e «BHELUH.» — 3Ha4YeHVe BbIXOLHOrO CUrHana 4aHHOro KaHana ycTaHaBnuBaeT-
Csl CUCTEMOW BepxHero ypoBHsi no npotokonam Modbus RTU / Modbus/TCP
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komaHgamu «06 (0x06) Write Single Register» unu «16 (0x10) Write Multiple
Registers».

e «MaTeMm.» — B Ka4eCTBe 3Ha4YeHMs1 BbIXOAHOIO CUrHana npuHUMaeTcs pesysib-
TaT BblYMCIIEHNS YKa3aHHOro MaTtemMaTU4ecKoro BelpaxeHus (cm. n. 2.13). Pe-
3ynbTaT BblYUCNEHNSA OOMKEH NPUHUMaTL 3HadveHns ot 0 go 23 (MA). Ecnu B
pesynbTaTe BblYUCIEHNS MONyYyaeTca AereHne Ha HOoMb, TO Ha BbIXo4e yCTa-
HaBNMBaeTCs 3Ha4YeHue, ykasaHHOe B MapaMeTpe «3HayeHue owmnbkar.
Mpumep 1: UamepeHne curHana 4 — 20 MA gaTyuka AaBreHus, ¢ AnanasoHoM
0 — 100 «klMa wn ero npeobpa3oBaHMe B BbLIXOAHOW TOKOBbIA CUrHan
0-5MmA.

BxogHon AB1

CurHan CurHan| 20 mA -

dyukuma| nun. [z HM| 4,000 B/ 20,000

HMW(| 0,000 B[ 100,000 | Ea.[kMNa

BbixogHomn JInHeHasa dyHKuMs macluTabrmpoBaHns
curHan V= (BN - HI'II/I)-ic”aM HIT, HMN
BM—HMN HM=4 [mA]
HEd BM=20 [wA]
HMN=0 [mA]
Tun| matem. - BMW=5 [mA]

Cusv=apl [MA] (3HaueHue,
n3mepsiemoe kaHanom AB1)

Boipaxetue | 5*(apl-4)/16

Mpumep 2: Vcnonb3oBaHne kaHanoB AE ans npeobpasoBaHnsi TOKOBOrO CUT-
Hana 0 — 5 MA B BbIxogHow curHan 4 — 20 MA.

BxogHown curHan BbixogHow curHan
AB1 AE1
CmrHanl 20 MA : Tun| maTem. -
dymums| ver ] BripaxeHune | 16*apl/5+4

e «BpYYHYIO» — COCTOSIHME aHanoroBOro BbIXO4aA YCTaHaBNUBAETCsl onepaTto-
pOM BPYYHYHO C KnaBuaTypbl permctpaTopa.

«3Hau. owmnb.» — 3Ha4YeHNe BbIXOOHOro Toka kaHana AE npu owubke BbluMcre-

HUS MaTeMaTUYEeCKOro BblpaXeHUs (OeneHne Ha HorMb).

«Mepuon» — nepuoa 3anmcu 3Ha4eHUi cUrHana Bo BHYTPEHHIOW NaMsiTh:

e «HET» — 3anucb AaHHbIX B apXMB MO AAHHOMY BbIXOAY HEe MPOU3BOAMTCSH, Npu
3TOM MpOM3BOAMTCA OTOOpaxeHne curHana u paboTarT ycTaBkv Ana AaHHO-
ro kaHana.

e «0,1;0,5;1; 2,5;5; 15; 30; 60 cek» — nepuno 3anncu B CekyHaax;

«BblGopka» — B criyyae ecnv nepuog 3anucu 3HavyeHus curHana BbibpaH 6onee

0.1 cek, To criegyeT BbiOpaTh cnocob 06paboTkn OTCHETOB Mepesn 3anuchbio (M3-

MepeHune curHana scerga npounssoautca ¢ nepuogom 0.1 cek):

o Tekywee — 3anucbiBaeTcsi NocrneaHee N3MepeHHoe 3a Nepunog 3HavyeHe
curHana. NpomMexxyTouHble 3Ha4YEHUs] UTHOPUPYIOTCS.
o CpegHee — 3an1cbiBaeTCs yCpeoHEHHOE 3a Nepuos 3Ha4YeHne curHana.



o  MuvHumanbHoe — 3an1cbiBaeTCs MUHUMAarnbHOE 3a Nepuos 3Ha4YeHMe CUrHa-
na.
o MakcumanbHoe — 3anucbiBaeTCsl MakcumarnbHOe 3a Nepuos 3HayYeHue cur-
Hana.
5. «OnucaHue kaHana» — cTpoka ao 31 cumsona.
6. «Co6bITe» — BbIGOp TUMa curHanmaaumm (1 curHanusaums Ha kaHar):
e O6pbIB — cMrHanusauus obpbisa.

7. «3apepxka BKkntoveHus», ot 0 oo 25 cek — Ang Hayana BbINONHEHUS OEUCTBUM
TpebyeTca ycTonumMBoe (HenpepbiBHOE) BbIMOMHEHUE YCMNOBUA cpabaTbiBaHWS
cuUrHanusaumm B TedeHue 3a4aHHOro nonb3oBaTenieM UHTEpBana BPEMEHM.

8. «3apepxkKa Bbiknto4veHusi», ot 0 4o 25 cek — AN OKOHYaHUS BbINOIHEHUS OEN-
cTBuI TpebyeTcsa ycTonunBoe (HenpepbIBHOE) HEBLINOMHEHUE YCroBus cpabaTbl-
BaHWS CUrHanu3auum B Te4eHne 3a4aHHoro nonb3oBaTenemM nHTepeana BpeMeHMU.

9. «XypHan», «Pexum», «dencreue 1» n «encreme 2» — AeNCTBUSA, BbINOIHsIE-
Mble npu cpabaTbiBaHWM ycTaBku (mogpobHoe onucaHne cMm. B M. 2.5).

2.12.3KoHdumrypupoBaHue guckpeTHbIX BxoaoB (AB)

HacTtpolika guCKpeTHbIX BXOOOB OCyLlecTBhsieTca Ha 3aknagke «[OB». B cnucke ¢ no-

MOLLIbIO KMaBuLL , BblOEpUTE HYXHbIA KaHanm U HaxXmuTe «e8eod». Ha akpaHe
NOSIBUTCA OKHO KOH(UIypupoBaHus Bxoda (CM. puc. 2.18). NMepemelueHne no nonsm BBoa

6 6
JlaHHbIX OCYLLECTBIAETCS C NOMOLLbI KMaBuLL ﬂ ﬂl Mocne 3aBeplueHns BBOAA

QK OTMEHa
napamMeTpoB KaHana Haxmute , AN4 BblXoaa bes COXpaHeHunda N3MEHEHUN -

[ns KonupoBaHWs KOHUrypauuu kaHana B Opyron (Apyrue) B cnvcke BbibepuTe kaHan-
o
WCTOYHWK, HAXMUTE , B MOSIBUBLIEMCS OKHE OTMETbTEe KaHasbl-Monyyateny u HaxMu-

OK
Te

EI; gg ?g (;% E Hacrpoiika - [(JHCKpe THBIE BXOADI

AB| AE|OB|Pene| Cymmartopsi| Taiimepel | Okpan| O6uwue | Cesisb | Pacnucanue | Metkn | Ta6no| C4[[l

B [cobuitne [neicTBre 1 [neiicTene 2 [onucanne

OMCKPETH. - Kontakt 12
thunbTp: 0 Mc
OB2 nuckpeTH.

wnbip: 0 mc
e
AB4 1 Ly nvekper |
AB5 v ®uaeTp, Mc|000

nBs 4

ner o

OB8 K Bhlpaxeuue|

AB9 H 0nucaHMe|KOHTaKr 12
oeiod Jagepkka,c

e CobbiTue KYpHan peXWMM BKI  BbIKJ HeicTteune 1 DOeicreue 2
aeity 1[H->B [][wet  [=][wer [=][00,0 [00,0 [[sknP4 [ner =]
apiz2y - 2H [][wer  [=][wer [-][00,0 [00,0 [[neT [=] [rer =]
AB13HeT

AB14 et
AB15HeT

| | OK | Iaﬁlel'raﬁall % | ? | @ | & |01MeHa|
PucyHok 2.18 KoHdurypmpoBaHue UCKPEeTHOro Bxoaa

[nsa kaxgoro OUCKPETHOro Bxoga BBOAATCA crefyoumne napameTpbl:
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«CurHan» — TMn c4YMTbIBAEMOro curHana:
® «HEeT» — CYMTbIBaHWE COCTOSHWSA, W 3anucb B MaMATb AHHOTO KaHana He
Npou3BOANTCS.
®  «OUCKPETHbIN» — ANS CYUTbIBAHUSA CUrHANoOB C PU3M4ECKOro BXxoada perucrpa-

TOpa: pene («Cyxol KOHTaKT», «OTKPbITbIAY KOMNEKTOP); NOTEHUNANbHbIA U

Namur. [JononHWTeNbHbIE NapaMeTpbl:

1. cunbTp, MCEK — NOCTOSAHHAsA BpeMeHN mnbTpa nogasneHns apebesra;

e «RS-485» — onsA cbopa ONCKPETHBIX AaHHbBIX C YCTPOWCTB NOAAEPXKMUBAIOLLNX
npoTtokon Modbus RTU; RNet nnn OseH. [lononHnTenbHble NapameTpbi:

1. Homep uHTepdperica RS-485 (1 unm 2) No KOTOPOMY OCYLLECTBNSETCS
onpoc ycTponctea. CooTBETCTBYIOLNIA MHTEPdENC OOMKEH ObiTb CKOH-
durypmnpoBaH B pexmme «RS-485 Master» (cm. n. 2.12.9);

2. npoTtokon cBaA3u ¢ yctponcteom: Modbus RTU; RNet nnun OseH;

3. pononHuTenbHble napameTpsbl Ansa npotokona Modbus RTU:

3.1. apgpec onpawwmBaemoro yctponctea B cetn Modbus (ot 1 go 247);
3.2. Tun pernctpa:
3.2.1. Discrete input — gnsa 4teHuMs wucnonb3dyetca komaHga «02
(0x02) Read Discrete Inputsy;
3.2.2. Coil — gna uTeHus ncnonb3dyetca komaHga «01 (0x01) Read
Coilsy;
3.2.3. Input register — ans YTeHua ncnonb3yeTtcst komaHaa 04 (0x04)
Read Input Registers;
3.2.4. Holding register — ana 4teHus ucnonb3dyeTtca komaHaa «03
(0x03) Read Holding Registersy;
3.3. agpec peructpa (ot 0 go 65535, Hymepauus HaunHas ¢ 0)
3.4. Homep Buta (ans Input register unu Holding register) ot 0 go 15.
4. pononHuTenbHble NapameTpbl Ans npotokona RNet:
4.1. appec onpalumBaemoro ycrtporictea B cetn RNet;
4.2. KaHan — HoMep CYUTLIBAEMOro KaHana;
4.3. apgpec perucTpa;
4.4. Homep GuTa.
5. pononHuTenbHble napameTpbl 4ns npotokona OBeH:
5.1. agpec onpalumBaeMoro yctporcTtsa B ceTn OBeH;
5.2. hash-kog cunTblBaeMoro 3HadeHus B LWecTHaguaTepuyHoM Buae;
5.3. TUN cunTbHIBAEMOro 3Ha4YEHUS.
e «CAN» — ana cbopa AMCKPETHbIX AaHHbIX C YCTPOWCTB NOAAEPXKMBAOLLMX
npoTokon CAN. [lononHuTenbHbIE NapaMeTpbl:

1. apgpec onpawuBaemoro yctponcTtsa B cetu CAN;

2. HOMep KaHana.

e «BPY4YHYIO» — COCTOSIHME AMCKPETHOro BXOAa yCTaHaBNMBaEeTCH onepaTtopoMm

BPYYHYIO C KnaBuaTypbl perncrpaTtopa.

«BblpaxeHue» - matemaTnyeckoe BbipaxeHue (cMm. n. 2.13), ucnonb3yemoe Ansa Oo-
NOMHUTENBHOrO NPeobpasoBaHUsA CYUTAHHOTO 3HAYEHUs] ANCKPETHOrO BXOA4a — CTPOKa
Ao 119 cumBornoB. M3mepeHHOe 3Ha4YeHne OUCKPETHOro BXOAa COAEPXUTCH B nepe-
MEHHOW «a» N NpUHMMaeT 3HayeHne «0» - COCTOAHME «PAa3OMKHYTO» /«HU3KUWA Yypo-
BEHb» U «1» - COCTOSIHME «3aMKHYTO» /«BbICOKMI YpOBEHbY». ITOroBoe 3HayeHue anc-
KPETHOro BXoAa NPMHUMAaETCs «Pa30OMKHYTO»/«HU3KWUIA YPOBEHb» €CIN pe3ynbTaT Bbl-
yncrneHns BolpaxxeHus paseH 0, MHaYe 3HayYeHne NPUHUMAaETCH «3aMKHYTO»/«BbICOKUA
ypoBeHb». Ecnu BbipaxxeHue He 3agaHo, npeobpasoBaHne He NPou3BOAMUTCS.



«OnucaHue KaHana» — CTpOKa oo 23 cnmBornoB

«CobbITue» — BbIGOP TUNA CUrHanM3auum (4o ABYX CUrHanM3auun Ha kaHan):
e B - curHanusaums akTMBHOIo ypoBHS;
H — curHanm3aumsa HeakTMBHOIO YPOBHS;
H—B — curHanusaumsa cMeHbl HeakTUBHOTO YPOBHS;
B—H — curHanusaunsi CMeHbl aKTUBHOTO YPOBHS;
H-B — curHanusaums cMeHbl YpoBHS.
«0bpbIBY, «3aMblkaHUE», «OOPbIB UMW 3aMblkaHWe» (TONbKO ANA OUCKPETHbIX
Bx0Ao0B Tvna Namur) — curHanusauus obpbiBa 1y 3aMblkaHUsA Ha NIMHUNA.

«3apepxka BKIOUYeHUA», oT 0 0o 25 cek — Ans OKOHYaHUS BbINOMHEHWUs] AEACTBUIA
TpebyeTcsa ycTonumMBOe (HENpepbiBHOE) HEBLINOMHEHWE YCNoBUSA cpabaTbiBaHUS cur-
Hanu3auun B TeYeHNe 3aaHHOro nosfib3oBaTesieM MHTepBana BpeMeHu.

«3apepxka Bbikno4veHusi», oT 0 go 25 cek — ons Havana BbINOSIHEHUS OEeNCTBUN
TpebyeTcsa ycTonumBoe (HENpepbIBHOE) BbIMOMTHEHME YCIOBUSA cpabaTbiBaHWs CUrHa-
nmMsauuu B TeYEHUe 3ajlaHHOro nornb3oBaTenem MHTepBarna BpeMeHu.

«XKypHan», «Pexumy», «dencteue 1» n «lencreme 2» — OeNCTBUS, BbINOJHAEMbIE
npu cpabaTbiBaHWM ycTaBku (mogpobHoe onucaHue cMm. B M. 2.5).

2.12.4KoHdumrypupoBaHue AnckpeTHbIX BbixoaoB (Pene n Cummncropsl)

HacTpoika ANCKPEeTHbIX BbIXOO0B OCyLleCTBNAEeTCA Ha 3aKnagke «Pene». B cnucke ¢

NMOMOLLIbIO KMaBuLL , BblOEpUTE HYXHbIN KaHan U HaxMmuTe «e8eod». Ha akpaHe
NMOSIBUTCH OKHO KOH(bUrypmpoBaHus Bbixoda (CM. puc. 2.19). lNepemelleHre no nonam Beoga

6 6
JiaHHbIX OCYLLECTBIAETCS C NMOMOLLbI KMaBuLL ﬂ ﬂl Mocne 3aBeplueHns BBOAA

OTMEHa

0K o
napaMeTpoB KaHana HaxmuTe _l Ans Bbixoda 6e3 CoXpaHeHUsi U3MEHeHWiA - .
[ns KonupoBaHWs KOHUrypaummu kaHana B Apyron (Opyrue) B cnvcke Bbibepute kaHan-

B
NUCTOYHUK, HAXXMUTE , B NOABMBLLUEMCA OKHE OTMEeTbTe KaHanbl-nony4yatenn u HaXxmun-

OK
Te

Hactpoika - [lInckpeTHble BbiXoAbl

kanan [ynpaenenmne onncanue
yCTaBKM curHanusaunsa 1
¥yCTaBKK CHMrHanuaaumna 2
MaT. BbipaxeHue aBap“ﬁHﬂﬂ cUrHanusauma
YCTaBKK
BHelWHee
¥CTaBKK
BPYUHYIO
YCTaBKM
¥yCTaBKK

YGTaBKK lMapameTpbl penedHoro Bbixona
CTaBKK
;cTaBKu kawanP1
¥CTaBKK
YCTAaBKKH OonMcaHwue cuMrHanu3saumna 1
YCTaBKM
ycTaBKH S EEOEITE MaT. BhipaxeHue [-]
BblpaxeHue

b

| | OK |136|€| raGH| % | @ | @ | & |01Meﬂa

PucyHok 2.19 KoHdurypmpoBaHue QUCKPETHOrO BbixoAa
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[insi Kaxxgoro AUCKPETHOrO BbIXOA4A BBOAATCS CrieytoLine napameTpsbi:
1. «YnpaBneHue» — UCTOYHWK YNPaBSIOLLEro BO3AENCTBUS HA BbIXOA:

e YCTaBKM — [OUCKPETHbI BbIXOA YNpaBnsieTcsa YycTaBKamu perucrpatopa
(cm. n.2.5).

e MaTeMaTW4eckoe BblpaXXeHUe — COCTOSHUE OMCKPETHOro Bbixoda onpenens-
€TCH pe3ynbTaToM BbIYMCMEHUS MaTeMaTUYeCcKoro BbipaxeHus (cm. n. 2.13).
3HayeHVe OUCKPETHOro Bbixo4a YCTaHaBIUBAETCA «Pa30OMKHYTO» ecnu pe-
3ynbTaT BblUMCINEHNSA BbipaxxeHnsa paBeH 0, nHavye 3HayeHue ycTaHaBnuBaeT-
CSl «3aMKHYTO».

e BHELIHee — ynpaBfieHVe AUCKPETHbIM BbIXOOOM OCYLLECTBMSIETCS CUCTEMOW
BepxHero ypoBHsi no npotokonam Modbus RTU / Modbus/TCP komaHgamu
«05 (0x05) Write Single Coil» unn «15 (0x0F) Write Multiple Coils».

e BpYYHYO — YCTaHOBKa COCTOSIHMS [OWCKPETHOrO BbIXOA4A OCYLLECTBISAETCH
onepaTopoM C KrnaBuaTypbl perncrparopa.

2. «OnucaHue KaHana» — CTpoka 40 23 CMMBOJOB.

2.12.5KoHurypmupoBaHme BbIXOAOB 4-X KaHaNIbHOro UCTOYHUKA NUTa-
HuA aaTymkos (UM)

HacTpoika WUCTOYHWMKOB MUTaHWUSA OCyLeCcTBNAeTCA Ha 3aknagke «UlM». B cnucke ¢

NMOMOLLbIO KnaBuLl , Bbl6epVITe Hy)KHbII;I KaHan n HaxmuTe «eeod». Ha 9KpaHe
noABUTCA OKHO KOH(bVIprVIpOBaHVIH WMCTOYHMKA nuTaHus. NepemelleHne no nonsm BBoAa

6l 6>
OaHHbIX OCYLLECTBASETCA C NMOMOLLbIO KraBuLL Ta_l _lm . Mocne 3aBepLueHns BBOAA

QK o
napaMeTpoB KaHama HaXmuTe _l ONst BbixoAa 6e3 coxpaHeHWst UaMeHeHun - 2t |

[na konvpoBaHusa KOHMUrypauum kaHana B Opyron (apyrme) B cnucke BbibepuTe KaHan-

B
NUCTOYHUK, HAXMUTE , B NOABMBLLUEMCA OKHE OTMEeTbTe KaHanbl-nonyyatenn u Haxmun-

OK
Te

MNpumeyaHne. CToUHMKN nuTaHns B kaHanax All n ogHOKaHamnbHbIA UCTOYHUK NUTa-
Hus B nnatax 1AB1AE1UMM He koHdurypupytoTcs.

Ons kaxgoro kaHana WUl npon3sBognTca HacTponka cneayoLmx napameTpos:

— OguH TN curHanu3auum Ha KkaHan. [na curHanvsauum onpeaensiioTca cnegyrowme
napameTpsi:

1. «CoGbiTne». Tun curHanusauum:

=  3aMmblkaHue — curHanusaumst KOpoTKOro 3aMblKaHUs! Ha BbIXO4e COOTBET-
cTBytoLLero kaHana Ur1.

2. «3apepxkka BkntoveHus», oT 0 0o 25 cek — onst Ha4vana BbINOSTHEHUSA OENCTBUN
TpebyeTcs ycTonumBoe (HeNPepbIBHOE) BLINONIHEHWE YCNOBUS cpabaTbiBaHMs
cuUrHanusaumm B TedeHne 3a4aHHOro nob3oBaTenieM MHTepBarna BPEMEHM.

3.  «3apepxka BblktoueHusa», ot 0 4o 25 cek — Ansi OKOHYaHUSA BbINOJTHEHUS Oei-
cTBUI TpebyeTcs ycTonuMBOE (HenpepbIBHOE) HEBLINOMHEHWE ycnoBusi cpaba-
TbIBaHUS CUrHaNM3aumm B TeYeHne 3a4aHHOro Nonb3oBaTenieM UHTepBarna Bpe-
MEHM.

4.  «XKypHany», «Pexum», «dencteue 1» u «[enctene 2» — 0enCcTBuUS, BbINOHSE-
Mble Mpu cpabaTbiBaHUK ycTaBkn (nogpobHoe onucaHue cm. B n. 2.5).
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2.12.6KoHdurypuposaHue cyHkuum «Cymmatop» (CM)

HacTtpoiwka cimmaTopos ocyllectBnsieTcs Ha 3aknagke «Cymmartopbl». B cnucke c

NMOMOLLbIO KNaBuLL < BblIGEPUTE HYXHbI CymMMaTop M Haxmute «eeod». Ha
3KpaHe MoSABUTCH OKHO KOH(urypmpoBaHusa cymmartopa (cm. puc. 2.20). MNepemelyeHne no
Tab & Tab >
nonsaM BBOAA AaHHbIX OCYLLECTBISAETCH C MOMOLUbIO KnasBuLl _l _l Mocne 3a-
QK
BepLUeHMs1 BBOA4A NapameTpoB KaHana Haxmute 4 ans Bbixoga 6e3 coxpaHeHus u3-

- OTMeHa ~

MEHeHUN - . [ins konupoBaHusA KoHdUrypaumm cymmaTopa B Apyron (apyrve) B cnmcke
E,

BbIbepuTE CyMMaTOP-UCTOYHUK, HaXMUTE , B NOSIBMBLLEMCH OKHE OTMEeTbTe CyMMa-

OK
Top(bl)-NONyyaTenu N HaxMmTe

HacTtpoiika

kaHan: AB3 (Pacxop cnesa)
paboTa: NocTOAHHO; IYHKUNS: CYMMa
war 1.0: eA. U3M. TOHH/Yac

pi

B Kanan| oT4ert, yac(00

pi

1T} PaBora|noctosHHo : OyHKUMSA|CYMMa .

H;

War|00000001,0 EA. v3m_[TOHH Jluac :

CM3 b

pi

u

Hi Onucaune|pacxon KoTen 3
CM4 B _ -

p Otuer Cobbitue YcTaBka KYpHan pexum Hencteume 1 HeRcteme 2

w Tek|B : +-00000000,0 |HeT = |Her = |HeT B |He1 =]

H;

vac(B : +00000000,0 [[netr  [-][ner [][ner [l et

CM5 B

p cyT[B [=]/[+00000000,0] [ner — [=] [ner [=] [ner [£] et =l

u

H mec|B : +00000000,0 IHeT = |Her =] IHeT =] |He1
CMB BbipaxeHue Tek B DO HeT HeT

paboTta: no coBLITHIO; YHKLMS: CYMMa yac B 0 HeT HeT

war 1.0; en. u3am. cyr B O HeT HeT

Hayano cyT.fMec. otyeTa: D yac Mec B 0O HeT HeT

vz oo
| | QK | Tab & | 1a6 = | BBOA | | | | oTMeHa |

PucyHok 2.20 KoHduryprpoBaHue cymmartopa

[nsa kaxxgoro cymmaTopa BBOAATCH NapameTpbl:
1. «KaHan» — Homep aHanoroBoro Bxoga, 3Ha4yeHne KoToporo cymmupyetcs. Ecnm
yKa3aHO 3Ha4YeHUE «HEeT», TO B Ka4ecTBe 3Ha4eHus1 bepeTcs pe3ynbTaT Bbluucne-
HWUS1 YKa3aHHOTO MaTeMaTU4eCKoro BblpaxkeHnns (cm. n. 2.13);
2. «Pa6oTta» — pexum paboTbl cymmaTopa:
e«Mo cobblTMO» — CyMMUpOBaHME 3Ha4yeHMn U paboTa JOencTBuUiA
«+CM»/«-CM» npousBoguTca TONbKO MOCMEe BbINOMIHEHNA OENCTBUSA
«Bknounte CM» 1 3aBepluaeTcsl nNocne BbIMNONHEHWUS OEUCTBUSA «Bbiknto-
4nte CM».
e  «[MOCTOSIHHO» — CyMMMpOBaHWe 3Ha4eHun 1 pabota gencrenii «+CMx»/«-CM»
NPOn3BOANTCS NOCTOSHHO HE3aBUCMMO OT COCTOSIHUSI YCTaBOK.
3. «llar» — uyucnosoe 3HauyeHue, Ha KOTOPOE YBENWYMBAETCS WM YMEHbLLAeTCs
3HayeHue cymmaropa no gencteuam «+CM» n «-CM».
4.  «®yHKUMA» — BbIGOP PyHKUMM paboTbl cymmaropa:
® «CYMMay» — BblYMCIEHNE CYMMbI (MHTETPUPOBAHKE);
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e «cpefHee» — cpefHee 3HaYeHVe C MOMEHTa BKITIOYEHNS CyMMaTopa;
*  «MUHMMarnbHOE» — MaKC. 3HaYeHUE C MOMEHTa BKITHOYEHUsI CyMMaTopa;
* «MaKCMMasbHOe» — MUH. 3HaYeHWe C MOMEHTa BKITHOYEHUS CyMMaTopa;

5. «OTyeT, Yac» — Ha4Yano CyTOYHOIO U MECS4YHOro oTyeTa — 3HadveHve ot 0 go 23
4acos.

6. «EA.u3m.» — TekcToBOE norne Ans BBoAa €4VHUL, M3MepeHnss cymmaTopa.

7. «EpvHMUbI M3MepeHUs BpeMeHU» — UCMOMb3yTCA ANsi KOPPEKTHOro noacyeTa
UTOrOBbIX 3HAYEHWIA B OTHETE MO CyMMaTopam:
e  «HEeT» — CyMMunpyemas BennimMHa He MMeeT pa3MepHOCTU Mo BPEMEHMN;

1
®  «CEKy — —;
CeK
1
®  «MWH» — ;
MUH
® «yacy - ——
uac

8. «BblpaxeHue» — mateMaTMyeckoe BblpaxkeHue (cm. n. 2.13), ncnonbdyemoe Ans
BbIYMCIIEHNA MIHOBEHHOTO 3HA4YeHusl, KOTOpOe WUCMONb3yeTCss CyMMaTopoMm AN
CYMMMPOBaHMSA — cTpoka Ao 119 cumBonoB. BeipaxeHne A4OCTYMHO TOMbKO €Cru
napameTp «KaHan» nMmeeT 3HaYeHne «HeT» (T.e. KaHan He ykasaH).

9. «OnucaHue KaHana» — CTpoka 40 23 CMMBOIIOB.

10. «Co6bIiTHe» — BbIGOP TMNa CUrHaNM3aLun:

e B - curHanmsaums npesbIlLIEHNS BEPXHETO Npeaena;

e H — curHanusaums npeBsbILLEHNS HUXHEro npeaena.

JocTynHbl cneaylowme 3HaveHuns, Ana KOTOPbIX MOXHO 3a4aTb napameTpbl cur-
Hanu3aumu:

e «CymMMaTOp» — CUTHanNu3auus Ans TeKyLLero s3Ha4eHnsa cymmaTopa;

e  «4acOBOW OTYET» — CUrHaNM3aumMa ANs 3HaYeHMS YacoBOro OTYHETa;

®  (CYTOYHbIA OTHET» — CUrHANU3aUMA Ana 3Ha4YeHUs JHEBHOro OTYETa;

®  (MECSYHbIV OTYET» — CUrHaNM3aums Ana 3Ha4YeHUss MECAYHOro OT4HeTa;

11. «XypHan», «Pexxum», «OenctBue 1» n «denctBue 2» — AeNCTBUS, BbIMOSHsIE-
Mble Npu cpabaTbiBaHWK yCcTaBku (NogpobHoe onucaHue cMm. B n. 2.5).

2.12.7KoHdumrypupoBanue cpyHkuum «Tanmep» (T)

HacTtpoika TanmepoB ocyLLecTBMsieTCA Ha 3aknagke «Tanmepbl». B cnucke ¢ nomo-

LLblO KnasuLL , BblIGEPUTE HYXHbIN TaMep U HaxMmuTe «eeod». Ha akpaHe no-
SIBUTCA OKHO KOH(UrypupoBaHus Tavimepa (cM. puc. 2.21). lNepemelyeHre no nonsm BeBoja

6l 6>
[JaHHbIX OCYLLECTBNAETCA C NMOMOLLbIO KnaBuLL Ta_l = . Mocne 3aBeplueHns BBOAA

QK
napaMeTpoB KaHana HaxmuTe _l ONsi BbixoAa 6e3 coXpaHeHUs1 U3MEHeHUI - o ere

[nsa konupoBaHus KOHUMrypauuu Tanmepa B Apyron (opyrve) B cnucke Bbibepute Tammep-

B -
UCTOYHUK, HaXMute , B NOABMBLUEMCA OKHE OTMEeTbTe Tammep(bl)-nonyanenm n

OK
HaXXMute
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17:44:02 cobT

Hactpoiika

M [Mostop [Bpems [Heioteme 1 [Heiotame 2 [ehcteme 3 [Hekctame 4 [Onmcanne
1_Her 071:00:00 wet et et HeT =

T2 ner 01:00:00 wer et et et

T3 Her 01:00:00 Her HeT HeT HeT

T4 ner 01:00:00 wer Het Het Het

ITS Her 01:00:00 nver —
IT6 Her 01:00:00 wer MapameTpbl TaiMepa
IT7 Her 01:00:00 nver
IT8 wHer 01:00:00 wer Ne[T1
ioson T S |

Bpoms, swnrof0T 00 00
Hedictene 1knP1  [5]
Hevictane 2ot [5]
Hevictne et [5]
Hevictane 4fier  [5]

Onweawme[

~

[ [ ok [row o] & | 4 [ & | & [omom
PucyHok 2.21 KoHdurypupoBaHue Taimepa

[ns kaxxgoro Tanmepa BBOAATCH NapameTpsl:

1.

2.

MoBTOp — pexnm paboTbl Tanmepa («HET» — MOBTOP OTKITHYEH; «aBTO» — MNOBTOP
BKIHOYEH).

Bpemsi (4ac:MuH:cek) — Bpems, N0 UCTEYEHUN KOTOPOro BbIMOMHAETCS 3a4aHHoe
aencteume.

OnucaHune — cTpoka 4o 23 CMMBOJOB.

OencTteue 1 - 4 — gencTeme, BbINOMHAEMOE MO UCTEYEHUN 3a4aHHOIO BPEMEHN
(MoppobHoe onuncaHue cM. B n. 2.5).

2.12.8KoHurypupoBaHue pexxmma oTobpaxkeHuUs

HacTponka otobpaxeHusi ocylecTBNAeTCa Ha 3aknagke «3kpaH» (CM. puc. 2.22). Ha
3aknagke NpeacTaBreHbl ABa CNMUcKa — CINCOK CTPaHWL, 3KpaHa U CMMCOK KaHamnoB Ans TeKy-
Wen cTpaHuubl. Ons konupoBaHUs KOHMWUrypauuu CTpaHvubl B APYrylo (Apyrue) Haxmute

cTpaHMua
M, B NoABMBLLEMCA OKHE OTMETbTE CTpaHULUbI-Nony4yaTenn n HaxMmmTe
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HacTpoika - 3kpaH

CNMCOK CTpaHuL:
N0 [Bup, thoH Hanpasn. [rpena macwtab [onucanue
peHsl 8 YepHb op OB a oTe
2 TpeHg YepPHBIA TOpHU3. COBMeLY,. B cek
3 Tpenn YepHbIA ropu3. COBMell. b cex g
4 Tpena YepHbIA ropu3. COBMeLl,. 6 cek 3
5 TpeHp YepHBIA ropM3. COBMELL,. B cek g
6 Tpeng YepHBIA ropu3. COBMeLl. B cek x
3 7 Tpena YepHbIA ropu3. coBMell,. B cex S
5 8 Tpenn YepHbIA ropu3. COBMeLl,. 6 cek z
3 9 Ta6no YepHLIA ©
5 Cnucok oTobpaxaemblx KAHANOE B BbIODPaHHOK CTpaHuLe:
& Ne |Kanan LipeT Tonuumna Hwns Bepx A
El AB1 ([laBneHme cnepa D 0o 2l
ES
o 2 ABZ (TewmnepaTypa cnesa) e 1 1] 150
= 3 AB3(Pacxop cneea) | —— i} 20 e
4 AB4 ([laBnenme cnpasa) e 1 1] 200 22
5 ABS5 (TemnepaTypa cnpaba) — 0 150 I8
6 AB6 (Pacxop cnpapa) — 0 20 g5
7 P3 (aBapwitHas curHanusauns) I ] ’q:i_
8 <]
g =5
10 S5
11 by
P >
HacTpoikalHacTpoiKa|cTpanuualcTpanuualcTpaHuualcTpannual TpeHs, TPeHA, TPeHA,
<= = - - npaeka | Konwua - b npaska BHIXOA
Pa6oTa co cnMcKom TpeHaoB
PaboTa co CcnMCKOM CTpaHuLy, »
| Ha Tekyluei cTpaHuLe

PucyHok 2.22 KoHdurypmpoBaHue pexvma otobpaxeHus

[ns kaxxgow cTpaHunubl oTobpakeHus ycTaHaBnMBalTCa crnegylowmne napameTpsi:

1. Bup oTobGpaxeHus — TpeHA, LKana, 3HavyeHusl, TpeHa+wkana, undepbnar, MHe-
Mocxema.

2. OpwueHTauus — BepTuUKanbHas Unv ropusoHTanbHas.

3. LiBeT choHa — 6enbiit Unun YepHbIi.

4 Pexum oTobpakeHnst TPEHAOB AN aHANOroBbIX BXOAOB/BbIXOA0B — COBMELLEH-
HbI (BCe TpeHAbl OTOOpaxalTcs Ha OAHOM rpaduke) Unu pasgenbHbln (ans
Kaxgoro TpeHga cBow rpadwuk). TpeHabl OUCKPETHbIX BXOAOB/BbIXOOOB BCeraa
oTOOpaxaloTcs Ha OTAENbLHOM rpadmke.

5. Macwtab oTobpaxeHuss TpeHOoOB Ha rpaduke MNO OCU BPEMEHU —
6, 30 cek/neneHue, 1, 2.5, 5, 15, 30, 60 muH/aenexue.

6. Cnucok oTobpaxaembix 3Ha4yeHW — Ao 16 3HayveHun Ha opHy cTpaHuuy. Ons
Kaxgoro otobpaxkaeMoro 3HadeHusi Ha BblIOpaHHOW CTpaHWULe yCTaHaBNUBAKTCA
napamMmeTpsbl:

e KaHan — Bbibepute u3 cnucka kaHan ansi oToopaxeHus.

e LiBeT TpeHaa.

e TonuwuHa TpeHaa.

e Hus, Bepx (Tonbko AnNs aHanoroBbix BXOAOB U BbIXOA0B) — MUHUMAIbHOE U
MakcMMarnbHoe oTobpaxxaemoe 3HayeHue. 3HavyeHne BBOOUTCS B eAnHULax
N3MEpPEHUS1 NEPBUYHOWM BENMUYUHBLI B Cryyae, ecrnv UCnonb3yeTcs MacliTa-
6upoBaHue, nHaye — B eanHULax U3MepsemMoro curHana.

[nsa HacTporkn pexmMa oTtobpaxeHusa «Tabno» B cnvucke cTpaHuL BbibepuTe nocnea-

HIOIO 3anncb — BUA «Tabnoy». B aTtom pexume Ha akpaHe oTobpaxaeTcs 0o 32-x undpoBbIx
3Ha4YeHUN, opraHM3oBaHHbIX B Tabnuuy pasmepom Ao 4-x cTonbuoB No ropusoHTanu u go 8-
MM CTPOK MO BepTuKanu (CM. puc. 2.23). Aderikn Tabnmubl, B KOTOPbIX HE BbIOpaH kaHan (3Ha-
YyeHue «HeT») Ha 3KpaH He BbIBOASATCS.
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17:45:17 cobr = —
07 .05.12 70% F_ HacTpoika - 3kpaH
JkpaH D]
Cnncok cTpanmy
N [eun [thon [ [Tpena [wacutab _ [onucanue [
T TpenAtmKana depHBIA  FOpM3. coBmen Tuac Koten M3
2 Tpenp uepHbIi  ropus. coBmen;. B cek
3 Tpena YepHBIA ropma. coBMell. B cex
4 Tpena YepHBIA rOpH3. COBM&LL B cek
5 Tpeng uepHbIA  ropu3. coBmen;. B cek
B Tpena YepHBIA ropma. coBMell. B cex
7 TpeHa YepHbIA ropus3. COBMeLY B cek
8 Ttpenp YEPHbIA rOpH3. COBME&LL b cek

9 Tabno UepHbIA
Cn1cok 0ToBpaxaeMbix KaHaNoB B BbIBPaHHOA CTpaHMLe:

1[ a8 ] AB2 AB4 AB5
2| AB3 Het ABB Her
3| Her Het Het Her
4 Her Het Het Her
5| Her Het Het Her
B| Her Het Het Het
7| Her Het Het Het
8| Her Het Het Het
HacTpoikalHacTpoiika|cTpaHuLa|cTpaHmualcTpanula|cTpanuual Tpewg TpeHs, TpeHp
b= = - b npaBka | Konus FS w npasKa | IR

PucyHok 2.23. HacTtpoiika pexuma otobpaxeHns «Tabno»

2.12.9 O6wume HacTpounkm (3aknagka «O6wme»)

Ha saknagke «O6wwme» NponsBoaMTCA HACTpPoOVika CUCTEMHbBIX MapaMeTpoB perncTpa-
Topa (cm. puc. 2.24).

Hactpoika

Paamep nenthl, vac [EIEEN DOetektop ofpuiBalekn ]
Mepwop sammen ABP[0Tc [-] 3anuck Aankbix[nocTosmo [-]
ABTocHHXpoHMaaunafynanenme 7] apronepenmct., cex[00

apkocte KKA[00%  [5]
Buikn. KK, Muna[000 | apkocTs XK (xp)[100%  [-]

OnucanueKoten Ne3

3awura naponeM|sce -

VY CTAHOBUTH napons Vnanmb napons

Hacgﬁka‘nacmoﬁka‘ EE= ‘ 41«11 4 | % ‘ a

PucyHok 2.24 O6Lime HacTporikm peructpaTtopa

Tab j<

BbIXO7

YcTaHaBnvBatoTCcs crnegyowmne napameTphbl:
1. Pa3smep neHTbl, 4 — MakcuMarsbHas NPoAOKUTENBHOCTL HEMPEPLIBHOM 3anuncu
neHTobl (0T 1 4o 24 yacos).
2. [etekTop 06pbIBa — BKMOYEHUE (PYHKLMM OBHapYeHWs 06pbiBa IMHUM NPY U3-
MEpPEHUN CUrHANoB TepMonapb! (MPY M3MEPEHUN CONPOTUBIIEHNS U TEPMOMETpPa
COMpPOTUBNEHNA DYHKLUMS 0BHapyXeHns o6pbiBa BKItOUYEHa Bceraa).
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10.
11.

Mepwopg 3anvcu B, P — nepuoa 3anucu 3HadeHun ANCKPETHbIX BXOA0B U BbIXO-

O0B pene BO BHYTpeHHIo namsaTtb — 0.1, 0.5 unu 1 cek.

3annck AaHHbIX — pexumM paboTel pernctpaTtopa (nogpobHee cm. n. 2.4):

4.1. TIOCTOSIHHO — 3aMMCb U3MEPEHUI BO BHYTPEHHIOK NaMsTb NMPONCXOAMUT Mo-
CTOSIHHO He 3aBUCUMO OT CKOHMIYpPUpPOBaHHbLIX AENCTBUIA Ha cpabaTbiBa-
HVe curHanusaumm (gencrene «3anucby).

4.2. Tlo cobbITHIO — 3aNMCb U3MEPEHMUI BO BHYTPEHHIOK NaMsiTb NPOU3BOANTCH
TONbKO TOrAa, Koraa akTuBHa Kak MMHUMYM OJiHa yCTaBKa C AENCTBUEM
«3anncb». B octanbHOe BpeMmsi peructpaTop NponsBoanT namepeHus 6e3
3anMcK AaHHbIX BO BHYTPEHHIO NaMsATh.

ABTOCUHXpOHM3aLWMs — BbIGOp cnocoba aBTOMaTUYECKON CUHXPOHMU3aL MK (pabo-

TaeT TOMNbKO NpU NOCTOSAHHO BCTaBreHHon kapte USB-Flash):

e BbIKIT — aBTOMaTUYeCKast CUHXPOHM3ALMS BbIKIIOYEHA,

e yaaneHue — aBToMaTuyeckas CMHXpOHMU3aUWs Npu yaaneHnm camomn ctapon

NeHTbl N3 apxvBa permcTparopa,

e OKOHYaHMe — aBToMaTu4ecKas CMHXPOHU3aLUMs NPu Havane HOBOW NEHThI.

ABTONEpPENNCTLIBaHNE, CEK — aBTOMATMYECKOE NepekIioyeHne cTpaHuy, otobpa-

XKEeHWs Yepes 3afjaHHbIV NMPOMEXYTOK B CEKyHAaX (4ns KOHUrypupoBaHusi cTpa-

HUL, oTOGpaxeHns cm. n. 2.12.8). [ina OTKN4YeHNs aHHOW PyHKUMKU cregyeT

BBecCTU 3HadeHune 00.

ApkocTb KK — BenuunHa SpkocTv Aucnnes B LWTaTHOM pexume. [ina npoane-

HUS1 cpoka Cny>0Obl MOACBETKN AUCNNES He pekomeHayeTcsa 6e3 HeobxoaMMocTu

yCTaHaBnuBaTb MakCUManbHble 3Ha4eHNst JaHHOro napameTpa.

BoikntoueHune XKKI, MUH — aBTOMATUYECKOE CHIDKEHWNE SPKOCTU NOACBETKN XUA-

KOKpMCTanmn4yeckoro ANCnnes B criyvyae oTCyTCTBUS akTUBHOCTW onepartopa (oT-

CYTCTBME HaXaTus KNnaBuLLl pernctpaTtopa) B TEYEHNE YKa3aHHOrO MPOMEXYTKa —

PEeXMM «XpaHWUTENb 3KpaHa». ABTOMaTU4ecKoe BKIOYEHNEe NOACBETKM aucnnes

Npou3BOANTCS MO CreayoLWmMM cobbITUAM: HaxaTue nbol Knaeuwy permcTpa-

TOpa, BO3HMKHOBEHME cobbITNA «ABapus», obHapyxeHue kapTbl USB-Flash.

[aHHasa dyHKUMS npegHasHayeHa ans npoanieHns cpoka cnyxobl avcnnes perun-

ctpartopa. [Anga oTknioveHnsa gaHHon dyHKkuum cnepyeT BeBecTy 3HadeHue 000.

Apkoctb XKKL (xp.) — BENNYMHA SPKOCTU AMCNIES B LUTATHOM PEXUME «XPaHu-

Tenb aKkpaHay». [ns NonHoro oTkIiYeHUst NOACBETKM AUCTIES BBEAUTE 3HAYEHNe

0%.

OnwuncaHue peructpaTtopa — CTpoka A0 23 CMMBOIIOB.

3alumTa naponem — napameTp, OTBEYAILLMIA 32 BO3MOXHOCTb MOAMMMKALUN He-

KOTOpbIX MapaMeTpoB peructpaTopa B 3a6roKMpoBaHHOM COCTOsiHWUMW. [laHHas

DYHKUNS MOXET NMPUroauTbLCHA B TOM Crny4yae, ecrnu cylecTsyeT Heo6xoanmMocTb

B OMnepaTMBHOWN MoaudmrKaunm HUXKenpmBeAeHHbIX napameTpoB 6e3 pasbnoku-

poBaHus perucTparopa, T.e. BBOAa napons.

11.1. «BCe» — KOraa permcTpaTop HaxoauTcs B 3a6rOKMPOBAHHOM COCTOSIHUM,
BCE NapameTpbl KOHUrypauum permctpaTopa 3almiLieHbl oT Moanduka-
umn.

11.2. «—aKpaH» — Korga peructpaTop HaxoauTcs B 3abnokMpoBaHHOM COCTOSIHUN,
BCE NapameTpbl KOHUrypauum permctpaTopa 3allumiLeHbl oT Moanduka-
LMK 32 UCKITIOYEHUEM:
= [lapameTpoB oToGpaxeHus «Huay, «Bepx» (cm. n. 2.12.8).

11.3. «—yCTaBKM» — KOrga perncTparop HaxoamTcs B 3ab6NOKMPOBaHHOM COCTOS-
HWK, BCe NapaMeTpbl KOHUrypaumum permcTpaTopa 3allmiieHbl OT Moau-
buUkaLmm 3a UCKMYEHNEM:



= MapamMeTpoB aHanoroBblX BXo4oB — «YcTaBka» Ne2 n Ne3 (cm. n.
2.12.1). B atom cny4ae pekoMeHOyeTCs CKOHUrypmpoBaTb YCTaBKu
Ne1 n Ne4 Ha npeBbieHne npeaenbHbIX NapaMeTpoB curHana (aBsapun-
Hble napameTpbl, 3HaYEHNst KOTOPbIX BYAYT HE[OCTYMHbI ANA MOAnK-
kauwmn), yctaBkm Ne2 n Ne3 — Ha npesbileHVe pabovnx napameTpos
curHana (BocTynHbl Ans mogudukauum). Takum o6pasom, nepcoHan
MOXET, MEHSIA 3HaYEHMe NPOMEXYTOYHbIX YCTABOK, ONepaTnBHO pearu-
poBaTb Ha M3MEHEHWS TEXHOMOIMYECKOro npouecca.

* napameTpoB oToGpaxeHus «Hu3», «Bepx» (cm. n. 2.12.8).

[ns ycTaHOBKM NAponbHOM 3aLmThbl OT U3BMEHEHNS HaCcTPOeK permctpartopa cnegyet
HaxaTb KHOMKY «YCTaHOBUTb Napornb» U BBECTU L poson napons (4ucno ot 0001 go 9999).
[nsa oTKNIOYEHMSA NapONbHOW 3aLMThl HAXMUTE KHOMKY «YAanuTb naponby». [Ang nepesoaa
peructpaTtopa B cocTosiHne «3abrokmpoBaH» (KOHUrypaums 3almeHa ot MU3MEeHEHM)
HaXkmuTe KHOMKy «3abrnoknposatby, AN NepeBoAa B COCTOAHNE «Pa3bnoKnpoBaH» - KHOMKY
«Pasbnokuposatb». NogpobHee 0 gaHHOW yHKUMK CM. N. 2.14.

2.12.10 KoHdurypmpoBaHme KOMMYHUKALMNOHHbLIX UHTEpP(EenCcoB peru-
cTpaTopa

BBog napameTpoB KOMMYHUKaLMOHHBLIX MHTEPdENCOB perncTpaTtopa ocyLlecTBNseTcs
Ha 3aknapgke «CeAsb» (CM. puc. 2.25). NepemellyeHne no NonsM BBOAA AaHHbLIX OCYLLECTBSA-

Ta6 ke Tab |
€TCA C NOMOLLbIO KnaBuiLl y
. - -

Hactpoika

AnTepdeiic Apnpec CKropocTb YeTHOCTh Cton 6ut

NI [0 (500 [ e [ [ [
2/[RS-485 Slave D ‘[Il] 115200 : HeT : 1 :

Aon. TakMayT npuema 3anpoca/00000
Slave: 3aaepXKa oTBeTa, cek(0,00
Master: TaiMayT npuema, ¢|(02,0 nayza mexpay 3anpocamu, ¢(0,00 nepuon onpoca, ¢|00,1

Ethernet: Agpec|192.168.1.2 TainmayT TCP coeanHenns, Mun|001
Macka|2bb.255 265.0
Wno3|192.168.1.1

[ Curxponuzauua yacos no SNTP | Mapamerpel SNTP | Cratyc SNTP:

CAN: Appec|000 CkopocThb (1000 Kb . Mpotokon|(CAN v1 :
Mepuon nepenaun [BfP, cex|00,0 lNepnoa nepepnaym AB/AE, cex|00,0
TaimMayT npuema, cek (01,0

HECT[]Q;)F‘KB‘HBCTE’;FIKB‘ | Tab k= ‘ Ta6 > ‘ % | ? ‘ @ ‘ % | BLIXOJ,

PucyHok 2.25 MapameTpbl KOMMYHUKALMOHHBLIX MHTepdencoB permctpaTopa

1. HacTtpovika napameTpoB MHTepdenca RS-485. [Ina kaxagoro uHTepdenca BBOAATCS
cnepytowme napameTpbl:
1.1. Pexum paboTbl nHTEpdenca:

1.1.1. RS-485 Slave — uHTepdeiic NnepeBoanTCcs B pexXunMm paboTbl «MOAYNHEHHbIAY»

no npotokony Modbus RTU.
1.1.2. RS-485 Master — uHTepdeiic NnepeBoanTCs B PeXMM paboTbl «BeayLuii» no
npotokony Modbus RTU. Pexum npegHasHayeH Onisi opraHmMsauum ornpoca
Apyrux ycTponcTs. B gaHHOM pexnme aBTOMAaTUYECKU BKITIOYAETCA BHYTPEH-
80
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1.2.
1.3.
1.4.
1.5.
1.6.

1.7.

1.8.

HSIS «pacTsbkka» NUHUIA nepefayvn AaHHbIX (BCTPOEHHbIMU pe3ucTopamu no
500 Om) ans ycTpaHeHus HeonpeaeneHHoCTU COCTOAHUSA WnHbl RS-485 npu
BbIKMIOYEHHbIX NepegaTynkax (cMm. Mpunoxerue b.5).

1.1.3. RS-485 Tabno — uHTepdenc nepeBoanTcs B pexum paboTsl ¢ Tabno.

Agpec peructpartopa B cet Modbus RTU (ans pexmma «RS-485 Slave»)
CkopocTtb cBsAsn — 1200, 9600, 19200, 38400, 57600, 115200, 230400.

KoHTponb YeTHOCTU — HEeT (He ncrnonb3yeTcs), HeYeTHbIn (odd), YeTHbIN (even).
KonnyecTtBo cTonoBbIx 6UTOB — 1 nnu 2.

Ona pexuma «RS-485 Slavex: 3agepka oTBeTa — AONONHUTENbHAsA 3a4epxKa oT-
BETa perncrparopa Ha 3anpoc BeAyLlero ycTponcTaa.

JononHutenebHbI TanmayT npuema 3anpoca — [AOMofnHuTenbHas 3afepxka Ha
onpepeneHne okoOHYaHusa 3anpoca OT YyCTPONCTB B ceTn RS-485.

MapameTpbl paboTbl B pexume «RS-485 Mastery:

1.8.1. TaimayT npuema, cek — MakcuMarnbHOe Bpemsi OXMAAHUA 3HaYeHus OT yda-
NIeHHOro YCTpOWCTBa, NO WCTeYeHWM KoToporo cpabaTtbiBaeT yctaBka «OO6-
pbiB» B KaHane, CKOHMUrypupoBaHHOM Ha MpUeM 3Ha4YeHW No UHTepdelcy
RS-485 (ycTaHoBneH tvn curHana «RS-485»).

1.8.2. Nay3a mexagy 3anpocamu, Cek — 3afepXka Mexay nocrnefoBaTteribHbIMU 3a-
npocamu permctparopa.

1.8.3. lNepwnoa onpoca, cek — nepuog onpoca yCcTpOUCTB No uHTepdericy RS-485.

2. Hactpolika napameTpoB nHtepdeica Ethernet:

2.1
2.2.
2.3.
2.4.

IP Agpec peructpartopa.

Macka noaceTtn.

LLno3 no ymonyaHuto.

TanmayT TCP coeguHeHusi — BpeMs MO UCTEYEHUM KOTOPOro HeaKTMBHOE BXOAS-
Lee coefmHeHne no npoTtokony Modbus/TCP npuHyanTenbHO 3aKkpbiBaeTCs.

3.  CuHXpoHu3aumsa 4acoB peructpartopa no npotokony SNTP (4epes nHtepcenc Ether-
net). ina BKMOYEHUS CUHXPOHU3aUMM NOCTaBbTe ranoydky «CMHXPOHM3aUUs YacoB Mo
SNTP» v BBEAUTE napamMeTpbl CUHXPOHM3aLUMM (HACTPOMKU BCTyNawT B CUny no-
cne BbIXO4a U3 pexuma KOHMUrypmpoBaHusi permctparopa):

3.1.
3.2.

3.3.

3.4.

3.5.

Pexum paboTbl:

"Broadcast client". B aTom pexume perncrpatop npvHUMAaET LUMPOKOBELLATENbHbIE

coobueHus ot NTP cepBepa 1 ycTaHaBnNMBaeT CBOM Yacbl B COOTBETCTBUM C MONY-

YeHHbIM 3HadeHneM BpemeHW. NTP cepBep JomkeH ObiTb HacTPOEH B PEXWUM

"broadcast". OcobeHHOCTb AaHHoro pexuma B ToMm, 4To NTP cepBep MOXeT OgHUM

LUMPOKOBELLATENbHBLIM MaKeTOM YCTaHOBUTbL BPEMSI OOQHOBPEMEHHO BO BCEX peru-

cTpaTopax B NOACETMU.

"Unicast client". B aTom JaHHOM pexunme pernctpaTop cam nepuognyveckm oTnpas-

nsaet 3anpoc NTP cepBepy v ycTaHaBnuBaeT CBOW Yacbl B COOTBETCTBUWM C MOMy-

YEHHbIM 3HaYeHWeM BpeMeHu. Permctpatop nocbinaeT MepBbI 3anpoc cpasy no-

cne BKIOYEHUS NUTaHWSA. [lononHUTenbHble NapaMmeTpbl Anst 4aHHOMO pexuma:

3.3.1. IP-agpec NTP cepeepa.

3.3.2. Mepwog onpoca NTP cepsepa, 4ac — peructpatop byaet onpawusate NTP
cepBep C ykazaHHbIM NeproaoM.

"Yacoson nosic UTC" — vacosor nosic UTC gns pernoHa, B KOTOPOM CTOUT peru-

cTpaTop — 3HayeHue oT -12 go +12 yacos.

"MakcumanbHas pasHuua, MUHYT" - MakcmarnbHas pasHuua Mexay TekyLwMMn Ya-

camMu perucTpartopa M Mony4veHHbIM 3HadveHvem BpemeHn oT NTP cepsepa. Ecnu

BblYMCIEHHAs pasHvLa MNpeBblllaeT BBEAEHHOE 3HayeHue, TO perucTpaTop He

yCcTaHaBnuBaeT cBoe Bpems. Ecnu BBegeHo 3HayeHue 0, TO pernctpartop He y4u-



TbiBaeT pasHuLy U yCTaHaBNMBaeT CBOW Yacbl B COOTBETCTBUM C MOMYyYEHHbIM 3Ha-
YeHVeM BPEMEHMU.
4. Hactpowika napameTpoB uHtepderica CAN:

4.1. Appec peructpatopa B cetr CAN — o1 0 go 31.

4.2. CKopoCTb CBsI3U, KOUT/Cek.

4.3. Tepwvopg nepenayn AB, cek — UHTepBan BpeMEeHU, Yepes3 KOTOpbI NPOU3BOAUTCA
nepegaya 3Ha4eHui aHanoroBbIX BXOA0B pervctpartopa B ceTb CAN (nepegatotcs
3HaYeHUs1 TONMbKO KaHamnoB, Y KOTopbIX BktoveH napameTp « CAN Tx»).

4.4. Tlepuon nepepaum B, cek — uHTepBan BpemMeHMW, Yyepes KOTOpbI NMPOU3BOANTCS
nepegada 3HayeHuU OMCKPETHbIX BXO4OB peructpartopa B ceTb CAN (nepepatotcs
3HaYeHus1 BCeX BXOAOB B OLHOW MOCLISKE).

4.5. TanmayT nprvema, cek — MakCMMarbHOe BpeMsi OXXuaaHusa 3HayeHus oT yaaneHHoro
YCTPOWCTBa, NO MUCTEYEHUU KOTOporo cpabaTeiBaeT ycrtaBka «O6pbiB» B kaHarne,
CKOH(UIypUpoOBaHHOM Ha MpueM 3HaveHui no nHtepdency CAN (yctaHoBNEH TvN
curHana «CANp).

BHeceHHble U3MeHeHUsa BCTynakT B CUy Nocre BbIXoda U3 pexuma KoHurypmposa-
HUS.

2.12.11 KoHdurypmpoBaHue paboTbl perucrpatopa no pacnucaHuio

HacTpoiika peructpaTopa ans pa6ortsl no acnmcaHmo OCYLLECTBNAETCS Ha 3aKnagke

«Pacnucanue». B cnncke ¢ noMoLLbio KnaBuLL - BblIbepuTe HyxHoe cobbiTve n
HaXmutTe «eeod». Ha akpaHe nosiBUTCH OKHO KOHCbI/IprI/IpOBaHI/Iﬂ cobbiTna (cM. puc. 2.26).

6
I'IepemeUJ,eHme no nonamMm BBOAA AaHHbIX OCYLLECTBNAETCA C NMOMOLUbIO KrnaBull i y

Ta6 = OK
. Mocne 3aBepLleHna BBoAa napamMeTpoB KaHana HaXXMute , Ana BbIxoaa 6e3

OTMEHa

COXPaHEHNs U3MEHEHUN - . Onsa konupoBaHus KOH(bVII'ypaLI,MM cobbITUS HaxxmuTe

HacTtpoitka

3anycK

1 E d
2 ] yac d 3 HeT
3 O yac MNapameTpbl pacnucaHms HeT
4 [} Hac HeT
b O 4ac I‘E|l HeT
6 | yac HeT
7 ] vac |7 @KTHBHO HeT
8 O Hac HeT
5§ E e noarop TN~
10 | yac HeT
11 O yac 3anyck 4:m|00 |I]I] HeT
12 0O Hac HeT

nponon. q:MlWIW

ﬂeHhInOHeﬂeanMK =]
OeActeue 1|HeT ]
NeiicTBre 2|He1 B3|

| | OK |T36|e|136+|| % | @ | @ | % |0TMeHa

PucyHok 2.26 HacTpoiika napameTpoB paboTbl MO pacnMcaHuio
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[ns kaxxgoro cobbITUsi 3agaeTcst cnegywuine napamMmeTpbl:

AKTUBHO BkntoueHwne/BbikntoveHne obpaboTkm cobbiTus:
M — cobbITMe aKTUBHO;
O — cobbITe He aKTUBHO.
[MosToOp Pexvm noBTopa cobbITUs Kaxabln
e yac
e [eHb
e Hegenwo
e  Mecsay
3anyck (44:MMm) BpeMsi 3anycka cobbiTus
NPOAOIMKUTENBHOCTL (44:MM) NPOAOIMKUTENBHOCTL COBLITUSI.
OeHb Hegenu O€eHb Heflenu (TOMbKO ANsi eXeHeaenbHoro cobbiTus)
OeHb Mecsua O€eHb MecsiLa (TONbKO AN eXXemMecsiHHoro cobbiTus)
Lenicteue 1, Oenctue 2 OewnctBua ans pgaHHoro cobbitusa (nogpobHoe onucaHue
cMm. B N. 2.5). [lenctBMe akTUBHO B TeYEHME YKa3aHHOW npo-
OOIMKUTENBbHOCTU COObITUS.

BHeceHHble n3MeHeHWst BCTynatoT B CUMy NOCre BbiXoda U3 pexunma koHpUrypuposa-
HUS.

2.12.12 HacTtpouka pyHKuumn «MeTkn»

HacTtponka dyHkummn «MeTkm» ocyuwiectBnsieTca Ha 3aknagke «MeTku». B cnucke ¢

MOMOLLbIO KIaBuLL , BblbEpUTE HyXXHOE Mone u HaxmuTe «eeod». Ha skpaHe
MOSIBUTCA OKHO C nmapameTpamu (cM. puc. 2.27). lNepemelleHne no nonsM BBOAA AaHHbIX

6l 61
OCYLLECTBMSETCS C MOMOLLLIO KNaBuLL g Ta_l Mocne 3aBeplueHust BBOAa napa-

OTMeHa

OK o
METPOB KaHarna HaxmuTte _l N8 Bbixoaa 6e3 CoXpaHeHUs N3MEeHEHUN -
K X T

=] HacTpoika

none N [tun Ha3BaHue napamMeTpbl
1 cnucok Onepatop WeaHnos;lMeTpos;Cuaopos -
yucno N2 nnaBku ;02
CMMCOK  MapkKa cranu T2X1BHITIT;12X18HST ;12X 18H10T ;12X18H12T;18X2H
TeKcT naprua 4X2012

3
4

none NE|1—
HaaBaHueW
napauetpbllm

b

Tab = | % | ﬁ | @ | % | oTMeHa

PucyHok 2.27 MapmeTpbl nonen AaHHbIX

| | o

Tab k=

[na kaxxgoro 13 4-x nonew MeTkn BBOASITCA crieaylolime napameTpbl:
1. Twn nons:
1.1. HeT — BBOA MHpOPMaLMK B AaHHOE MOJE OTKITHOYEH.
1.2. TeKkcT — TeKkcToBoe none Ao 23-X cMMBOMOB. B none «napameTpbi» cnegyet
BBECTM 3HAYEHWE MO YMONYaHMIO.
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1.3. cnucok — TeKCTOBOe Mnorie ¢ BbIOOPOM 3HaveHus1 M3 cnucka. B none «napa-
MeTpbl» crnedyeT BBECTU Yepe3 «;» CMUCOK TEKCTOBbIX CTPOK, AOCTYMHbIX
Ans Bblbopa nonb3oBaTtenem. [nvHa kaxaoro 3HayeHUst B CMCKe He [OIK-
Ha npesbilwaTh 23 CMMBOMa, CymmapHasi AnvHa anemMeHToB cnucka — go 200
CMMBOJIOB.

1.4. uucno — uncnoBoe norse. B none «napameTpbl» cneayeT ykasaTb Yepes «;»
3HaYeHne No yMOMYaHWIo, MUHUMarnbHOe 1 MakcuMarnbHOe 3HaveHue.

2. HasBaHue nons — TekcToBasi CTpoka 40 23- CMMBOJIOB;

2.12.13 HacTtponka oTobpaxeHusa uHdopmaumm Ha BHeLwHeM Tabno

HacTtpolika TarimepoB OcyLLecTBNsieTCa Ha 3aknagke «Tabno». B cnucke ¢ nomMoLubo

Knaswuw , BblIGEPUTE HYXKHYIO CTPOKY M HaXmuTe «eeod». Ha akpaHe nosiBuTcs
OKHO C napameTpamu oTobpaxeHusi (cM. puc. 2.28). NepemelleHne No NoNsM BBOAA AaHHbIX

6l 61
OCYLUECTBMSAETCSH C MOMOLLbLIO KNaBuLL g Ta_l Mocne 3aBeplueHust BBOAa napa-

, NS BbIX0AA 6€3 COXPAHEHNS N3MEHEHNIA - o

Hacrtpokka

METPOB KaHana HaXXMute
o b1

BhiIpaBHHBAHKWE [TEKCT

BIEBO \0%2.1a21 %2 1a22\n%2.1a24 %2.1a26
BNeBo \2%2 1a21\0 kPa \2%2.0a22\0 C

no ueHTpy \2%3.1a20 kPa

no LeHTpy 1\2%3.0a23\0 MPa

Nej1
aapeo [T

Bpemd(050
BbipaBHWBaHue|[Bneso -
TekcT[\0%2.1a21 %2 1a22\n%2.1

i

| | 0K | Tab k& | Tat >l | 4'4?1 | * | | (i=} |OrMeHa
PucyHok 2.28. MapameTpbl oTobpaxeHus Ha Tabno

[Onsa kaxgon otobpaxkaemon Ha Tabno cTpoku (cM. n. 2.8) BBOAATCA creayowuve napa-
MeTpbI:

MapameTp 3HavyeHne
agpec Appec Tabno
Bpemsi Bpems oTobpaXkeHuss CTpokm
BblpaBHMBaHME | BbipaBHUBaHWE CTPOKK
TEKCT TeKCcT BbIBOANUMOW CTPOKU

2.12.14 CepBucHble PYyHKLUN

CepBuCHble  (OYHKUMM peructpatopa pacnonoxeHbl Ha 3aknagke «Cepsuc»
(cm. puc. 2.29):

e KOMaHAbl Af1s 3anucy koHdurypaummn pernctpatopa Ha USB Flash n uteHus paHee
COXpaHeHHoN koHdurypauum ¢ USB Flash;
e KOMaHZa Ans YCTaHOBKM YacoB peructpaTopa;
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YHKLMS TECTUPOBAHUSA perie pernctpaTopa;

e KOMaHZa cbpoca HacTpoek KaHanoB permcrpatopa B HayanbHoe (3aBOACKOE) CO-
CTOSIHUE;

e KOMaHZa OYMCTKM OTYETa Mo CymmMaTopaMm, XypHana cobbITuii, apxuBa METOK;

e KOMaHZa o6HoBMEeHMst BHyTpeHHero MO pervcTpaTopa;

KomaHga popmaTtupoBaHust USB Flash.

175014 0BT = "
07.05.13 80% Ak k= T
Cepauc (]
3arpy3uTb KoHurypauumio ¢ USB
Vs e T
CoxpaHuTb KOHthUrypauuo Ha USB
‘ ¥cTaHoBKa 4acos | ‘ Tect Pene |
‘ CHpPOCUTL HACTPOMKK KaHAIOB | ‘ QOuncTUTbL OTHeT |
‘ OUYNCTHTE XKy pHanN CoBBITMA | ‘ OUYMCTUTE BPXHMB METOK |
‘ O6rosnenus MO |
‘ MopmaTtupoBaTth USB flash |
HaGgHKB‘HaCE;MKB| Table ‘ a6 1 ‘ | it ‘ M | ‘ =) ‘ BbIXOM

PucyHok 2.29 MeHto «Cepsucy

2.12.14.1 3anucb/yTeHne koHurypauum permctpatopa ¢ USB Flash

PyHKUMS 3anncn/yTeHns koHdburypaumm paboTtaeT co crnegylowmMy HacTporKaMmn pe-
rmcrpartopa:

e  HACTPOMKM BCEX TUMOB BXOLAOB U BbIXOAOB, MCTOYHUKOB NuTaHus UM,

e  HACTPOWKM CyMMaTOpOB, TallMEpPOB;

e  HACTPOWKM 3KpaHa;

e  HACTPOWMKM pacnuncaHusi, PyHKLUMN «METKMY, NapameTpbl BHELLHEro Tabno.

MapameTpbl KOMMYHMKALMOHHBIX WHTEPdENCOB, NapameTpbl NapONbHOW 3alUThI
HacTpoekK pernctpaTopa B dpansi He COXPaHSTCS.

Ons Toro, 4tobbl COXpaHWUTb Tekyllylo KoHdurypaumio B davn USB Flash Beegute
ums canna (o 8 cumeonos, 6e3 pacwmpenus cfg), nog kotopbiM ByaeT coxpaHeHa KOHU-
rypauus, B none «msa danna» (cMm. puc. 2.29); 3ateM nepenauTte Ha kHonky CoxpaHuTb U
HaxxmuTe knasuwy Beod. KoHdurypauusi coxpaHsietcs B kopHeBoK katanor USB-Flash kap-
Tbl B (pann ¢ pacwmpeHvem ".cfg”. MNMonyyeHHbI hann MOXHO MCNONb30BaTh AN KOHUry-
pVYpOBaHNsA APYrMx OAHOTUMHBIX PETMCTPATOPOB.

Ona yteHusa koHdurypauum pernctpatopa mn3 davina Ha USB-Flash kapte BBeguTe
umsa davina (oo 8 cumeonos, 6e3 pacwmpenus cfg) B none «Mmsa dpannax»; 3atem nepengute
Ha KHOMKy 3arpy3uTb 1 Haxxmute knasuvwy Beod. KoHdurypaums GyaeT sarpykeHa BMecTo
Tekylwen n byaet goctynHa Ans uaMeHeHun. MameHeHust B KOHdUrypaumm BCTynaT B Cuny
nocne BbIXOAa U3 pexrvmMa KOH(OUIypupoBaHus.
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2.12.14.2 YcTaHOBKa BpeMeHu

[ns ycTaHOBKM 4acoB perucrtpatopa nepengute Ha KHOMKY «YCTaHOBKa 4acoB»
(cMm. puc. 2.29) n HaxxmuTe knasuy Beod.

Hara (anmmrrrr)ETI - 03 . [2015

Bpems (uummicc)[18 - [34 - [50

lNepexoA Ha neTHee BPeMsBLIKIIOYEH =

PucyHok 2.30 YctaHoBKa BpemMeHu

B pmanore «YcraHoBka BpemeHu» (cM. puc. 2.30) BBeaute 3HayeHue aatbl B hopMa-
Te «44.MM.ITIT» U BpeMeHu B chopmaTe «44:MMm:ccy». B cnyyae, ecnv B Bawem pernoHe uc-
nonb3yeTcs neTHee Bpemsi, To B none «[llepexon Ha netHee Bpemsi» Bblbepute «aBTOMaTU-
Yyeckui» (Nepexop Ha neTtHee BPeMs OCYLLECTBMSETCA B MocrnegHee BOCKpeceHbe mapTa B
2:00 nepeBOOOM 4HaCOBbIX CTPENOK HA yKa3aHHOE KONMWYECTBO 4acoB Brneped, a obpaTtHbIv
nepexof OCyLLEeCTBMsAETCA B nocrieqHee BockpeceHbe oKTAbps B 3:00 nepeBogoM CTpenok
Ha ykasaHHOe KONMYECTBO 4acoB Has3apj), nHadve BblbepuTe «BblkM4YeH». o 3aBeplueHun
BBoga HaxmuTe knasuwy OK. lNMocne Toro, kak 6ygoeT yctaHoBneHO Bpemsi, OyaeT Hayata
HOBas NeHTa.

2.12.14.3 lNpoBepka paboTocnocobHOCTV peneriHbiX BbIXOAOB

B peructpaTtope umeetcsa pyHKUMA npoBepkn paboTocnoCoOHOCTU AUCKPETHBIX BbIXO-
noB (pene/cumunctopsl). Ha akpaH BbiBOANUTCA Tabnuua, cogepxawasa nons «Kanan» n «Co-
CTOsIHME» (TEKyLLlee COCTOSIHNE KaHana).

Hacrpoiika

TecT pene

Kanan [Cocrosnmne [Onucanue [ ]
P1

BKJIIO4EHO

P2 BbIKJIOYEHO CMrHanuM3auus 1

P3 BbIKJIOYEHO curHanusayms 2

P4 BbIKJTIOYEHO aBapMiHas CUrHanuauns
P5 BbIKNTIOYEHO

PB BbIKJTIOYEHO

P7 BbIKNTIOUYEHO

P8 BbLIKJTIOYEHO

P8 BbIKNTIOUYEHO

P10 BbIKIO4YEHO

P11 BbIKJTIOYEHO

P12 BbIKIO4YEHO

P13 BbIKJTIOYEHO

P14 BbIKNTIOYEHO

P15 BbIKJTIOYEHO

P16 BbIKTIOUYEHO

| MopmaTnpoBats USB flash |

3anyck BKA.{ BKIL BbIKI. [NepeKnioy| % @
TecTa BhIKI. BCe BCe BCe

PucyHok 2.31 ®dyHKkuusa «Tect pene»

BbIXOZ]

[MpoBepka COCTOMT 13 creayloLwmx aTanos:

1. 3anyck nposepku. [ins 3anycka criegyeTt HaxaTb Knasuwy «3amnyck mecmay. Pe-
rMcTpaTop YCTaHOBUT COCTOSIHME BCEX BbIXO4OB Pene B COOTBETCTBME CO CMUC-
kom (koroHka «CocTtosiHney). LLitaTHaa paboTta ycTtaBok B permcrpatope Ha Bce
BpemMs paboTbl NpoBepkn GnokupyeTcs.
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MpoBepka yHKUMOHNPOBaHUS KaHanoB. KnaBuwamu ynpaBneHus Kypcopom B
Tabnuue cnepyeT BblbpaTb HYXHbI HOMep Pene (Tekyllas nosuums BblaenseTcs
CVHWUM LBETOM) W KNaBULLUEN «B8KJI./8bIKI1.» NEPEBECTUN €0 B HY)KHOE COCTOSIHUE.
3ateM crnegyeT NPOKOHTPONMPOBaTb COOTBETCTBME OTOOpa)KaeMoOMy 3HAYEHUIO
OENCTBUTENBHOMO COCTOSIHUSA pene:

- «BbIKIMOYEHO» — KOHTaKTbl 1,2 3aMKHYTbI; 2,3 — Pa3OMKHYTbI;

- «BKNIOYEHO» — KOHTaKTbl 1,2 pa3oMKHyTbl; 2,3 — 3aMKHYThI.
KnaBuwn «eknrodume ece», «8bIK/IIOHUME 8Ce» N «MNepPek/1ro4Yums 8ce» Bbl-
NONHSAIT AENCTBNSA Haa BCceMu Bbixogamu Pene.
3aBepLueHVe NpoBepkn. Haxmute knasuLly «OCTaHOB TecTax». Perncrpatop Boc-
CTaHOBUT COCTOSIHME BbIXOA0B Pene n BoO306HOBUT WTaTHYy0 paboTy yCTaBoK.

2.12.15 WHdopmauusa o peructpaTtope (3aknagka «MHdopmaumsa»)
Ha paHHomn 3aknagke oTobpaxaeTcs crnefytowas uHopmMaums o permctpaTope:

MopAernb perncrparopa

3aBO/CKON HOMEpP

AaTa 3aBoAcKoW KannbpoBku

Bepcusi nporpaMMHoro obecnedeHusi peructpatopa (Bepcus MN0O)
Bepcusi annapaTHoro obecnevyeHus peructpartopa (Bepcusi AO)
pe3yrnbTaTbl NEPUOANYECKOTO CaMOTECTUPOBAHUSI pernctpaTopa

Hacrtpoika

Mopens Metpan-910-104K-4AB-4AB-4AB-4AE-84B-16P
3aBoACKOW HOMep 159
MAC 00:1A:07:AC:01:10
3aBopckas kanubposka 15.03.2012
Bepcua 10 2.1.560 Apr 30 2012
Bepcua AD 2.4

CﬂMOﬂMﬂrHOCTMKai
OwnBoK He oBHapYXeHO

HaCTpoﬁKa|HaCTpoﬁKa| | | | | | |

| BbIXOL

PucyHok 2.32 MeHio «Hdopmaumsa»

2.13 Co3pgaHue MaTeMaTU4eCKNX BbIpaXeHUn

MaTtemaTuyeckoe BbipaKeHUe MpeaHasHayeHo ANs BblYMCIIEHUS] 3HAYeHWs maTema-
TUYECKOro kaHarna Ha OCHOBE 3HaYeHUI aHaroroBbiX U AUCKPETHLIX BXOAOB. 3HayeHue Bbl-
YUCIAETCS 3aHOBO KaXkablii Neprof n3MepeHus. BoipaxkeHue npefctaBnseT coboit kKomouHa-
LMI0 KOHCTaHT, MepeMeHHbIX M (byHKUMIA. B kayecTBe apryMeHTOB JOObIX OrMepaTopoB U
YHKUMIA MOTYT BbICTYNaTb YMCNa (KOHCTaHTbl), NEPEMEHHBIE U UX JOMYCTUMbIE KOMBUHALMN.

Tabnuua 2.5. KoHcTaHThI

KoHcTaHTa 3HauyeHue

Yucno

e yucrioBasi KOHCTaHTa, cocTosiwee us umgp ot «0» go «9», 3Haka
ynucna «+» UNu «—», U pasgenuTenst opobGHoM YacTn — «.» (Touka)
npumep: «-1.43763»

® 4MCrioBasi KOHCTaHTA, 3anMcaHHasi B 3KCMOoHeHUmanbHoM dpopmarte
npumep: «-1.43763e-3» = —143763-10

pi

3HayveHue dncna = 3,141592741
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Tabnuua 2.6. NepemeHHble
MepemeH- 3HaueHue
Has
a M3amepeHHoe (cusmyeckoe) 3HayeHne COOTBETCTBYIOLLEro BxoAda (T.e. B KOTO-
pom BBEeAeHa hopmyna) B TEKYLLMIA MOMEHT BPEMEHU
apl —ap32 M3amepeHHoe (pusmyeckoe) 3HaYeHne COOTBETCTBYHOLLEro aHaroroBoro Bxoga
AB/AT B TeKyLLMA MOMEHT BpeMeHun 6e3 yyeTa nepefaTovHon yHKLUN.
al —a32 BbluncneHHoe 3HayeHne COOTBETCTBYHOLLEro aHanorosoro Bxoga AB/AI ¢ yue-
TOM nepeaaToyHoON PyHKLMN B TEKYLLIMIA MOMEHT BPEMEHM.
MpumeyaHne — Hymepauus aHanorosbix Bxodos AB/Al B BbipaxeHun ocy-
LlecTBNSIETCA MocriefoBaTenbHO, B Mopsiake cnedoBaHWs kaHanos B npubope.
Hanpumep, B koHdurypauum npubopa 4AB-4AlM-4AlN kaHan Al7 B BblpaxeHUn
mmeeT Homep all
fpl —fpl6 M3mepeHHoe (huanyeckoe) 3HaueHWe COOTBETCTBYHLLErO 4acTOTHOrO BXOAa
YB1 — YB16 B TEKyLUMIN MOMEHT BPEMEHMW.
f1 —f16 BbluncneHHoe 3HayeHune COOTBETCTBYHOLLErO YaCTOTHOro BXoda
4B1 — YB16 ¢ y4yeToM NepenaTodHON (OYHKLUMN B TEKYLLMIA MOMEHT BPEMEHW.
mpl —mp32 | ViamepeHHoe (dbusnyeckoe) 3HaYeHUe COOTBETCTBYHOLLETO MaTeMaTU4ecKoro
BxoAa MB B TeKkyLLMIN MOMEHT BPEMEHMW.
ml - m32 BbluncneHHoe 3HaveHve matemaTuyeckoro Bxoga (MB1-MB32) ¢ yueTom nepe-
AaTOYHOM OYHKUMM B TEKYLLUA MOMEHT BPEMEHUN
dl-d32 3HaveHne auckpeTtHoro Bxogda (OB1-[B32) B Tekywmin MomeHT BpemeHu. Co-
cTosiHMio «Pa3omkHyTo/HU3» cooTBeTCcTBYET 3HaveHne 0, COCTOAHMIO «3aMKHy-
TO/Bepx» — 1
tc Temnepatypa XonoAHoro cnasi, UaMepeHHasi BHyTpeHHUM gatyukom, °C
Tabrnvua 2.7. OnepaTopsbl
Onepatop | CuHTakcuc DevictBue
+ xX+y CIOXeHue
X-Y, -X BblYMTaHWE, OTpuLaHNe
* x*y YMHOXeHune
/ xly genexve
% x%y BO3BpaLLaeT OCTAaTOK OT AeNleHns Yncrna X (genumoe) Ha
yncno y (oenuTensb).
" XMy BO3Be[lEeHVE X B CTEMEHb Y

Jlornyeckune onepatopbl. B kauectBe aAprymMmeHToB JIOrM4ecKnx onepaTtopoB MOryT Bbl-
CTynaTtb 4Yncna (KOHCTaHTbI), nepemMeHHble (KaK ONCKPEeTHbIe, TaK U aHanoroBbie BXO,EI,bI)
n nx gonyctnmble KOMOMHauuu. |_|pl/l 9TOM pe3ynbTaT BbIYUCMEHUA onepaTtopa nMmeet
3HayeHue 1, ecnm npn BbIMUCINEHUN NMONTY4EeHO 3Ha4YeHne «UCTUHa» Un 0 —ecnn nonyde-
HO 3Ha4YeHNEe «JOXb».

< X<y MeHbLUE
> x>y bonblue
<= X<=zy MEHbLUE WU paBHO
>= x>=y 6onblue nnv paBHo
= X=y paBHO
<> X<>y He paBHO
Tabnuua 2.8. OyHKuMK
PyHKUUSA Pe3synbTaT BbluMCNEHUA
sin(x) sin(x), rae X — yron B paguaHax
cos(x) cos(x), rae X — yron B paguMaHax
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PyHKUUSA

Pe3yanaT BblYUCITeHUA

tg(x)

tg(x), rae X — yron B paguaHax

asin(x) sinl(x), rae —1<x<1

acos(x) cos(x), rae -1<x<1

atg(x) tgl(x), rae xeR

exp(x) eX

sqrt(x) Jx,Ans x>0; He onpegeneHo Ans x<0.

sqrtn(x) YHKUMS BbIYMCHEHUS KBafpaTHOrO KOPHS C NMHeapu3auven B6nunsmn
HYNs AN YMEHbLUEHUS LYMOB. APrymMeHT (yHKUMM X JOIKeH ObiTb
npegsapuTensHO npueeaeH k ananasoHy ot 0 go 1 (t.e. 0 go 100%
NCNonb3yemoro AnanasoHa).
Jx, Ana x> 0,008 (T.e. bonee 0,8% oT AnanasoHa);
41,7214 -x-0,244328, ana 0,006 > x>0,008 (t.e. ot 0,6% mo 0,8%
AunanasoHa);
X, 4ns X <0,006 (T.e. meHee 0,6% OT AManasoHa).

sq(x) BO3BegeHue B ksagpar (x%)

In(x) norapvdm rno OCHOBAHMIO €

log(x) norapudm no ocHosaHuo 10

abs(x) abconTHOe 3HavYeHne yucna (Moaynb)

inv(x) x1

round(x) oKpyrneHve X 4o 6nuxanwero Lenoro

sign(x) 3HaK yucna X, paseH -1 ecnu 4Yucno MeHblle Hyns; 1 — ecrnm Yucno
6onblue Hyns, nHade — 0.

min(x, y) MUHUManbHOE U3 ABYX YMCEN X U Y

max(x, y) MakcuMasbHOe 13 ABYX YMCeN X U Y

break(x) onpepeneHue obpeiea. PyHKUMA BO3BpaLLaeT 1, ecrnvm X UMEET 3Have-

Hne «O6pbIB», MHaYe — 0.

Jlornyeckue ¢

YHKLUUK (B Ka4eCcTBe apryMeHTOB MOryT BbICTyNaTb Kak 4Mcna, Tak U Bbl-

paxeHust)

and(x,y) yHKUMS BO3BpaLLaeT 3HavyeHve 1, ecnv BCce apryMeHThl (X 1Y) nmeroT
3Ha4YeHWe He paBHOE HymM; BO3BpallaeT 3HadeHue 0, ecnu xoTsa Obl
OOMH apryMeHT (X UK y) UMeeT 3HayYeHne Hynb

or(x,y) dyHKUMS BO3BpaLLaeT 3HadyeHve 1, ecrnn xoTs 6bl 0AMH U3 apryMeHToB
(X nn y) nMetoT 3HaYeHne He paBHOe Hynio; Bo3BpaLlaeT 3HayeHue 0,
€CInu BCe apryMeHThbl (X 1Y) UMeIoT 3Ha4YeHre Hynb

not(x) YHKUMS BO3BpaLLaeT 3HadyeHne 1, ecnv apryMeHT X MMeeT 3HaveHune
paBHOE Hymo; Bo3BpallaeT 3HadyeHue 0, ecrnv apryMeHT X UMELOT 3Ha-
YeHWe He paBHOE HyI0

if(c,x,y) yHKUMSA BO3BpaLLaeT 3HayeHue X, ecrnin 3agaHHoe ycrnosue (C) npu Bbl-

YncrneHunn gaeT 3HavyeHne He paBHOE HyIo, MHa4Ye — 3Ha4YeHne y.

q)yHKLI,Mﬂ BblYMCNEHNS 3HAYEHU NOSIMHOMOB

p(X,aO,.-.,an)

BblYUCI1EeHME NorMHoMa Buaa
n
i
p(x) = Zai X
i—0

roe d; — koahduLMeHTbl NonnHoMa,

N — cteneHb nonmHoma, 1< N <8
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2.14 ®YHKUMA 3alWUTbI OT HECAHKLIMOHMPOBAHHOTO U3MEHEHMUS
HacTpoekK perucrtpaTtopa

[ns 3awuTbl OT HECAHKLUMOHMPOBAHHOIO U3MEHEHUSI HAcCTPOEK perncTpaTtopa npeay-
CMOTpEeHa 3almTa B BUAe YeTbipexaHayHoro umdpoBoro koga (napons). B cnyyae ecnu npu
KOHpurypmpoBaHuu peructpatopa 6bin BBeAeH naponb (cMm. n. 2.12.9), pernctpatop ¢yHK-
LMOHUPYET B ABYX COCTOSHUSIX:

e  3abnokupoBsaH. NepeBoA B AaHHbBIN PEXUM OCYLLECTBAAETCS U3 pexnuma «KoH-
hurypupoBaHve» Ha 3aknagke «OOGLMe» NyTem HaxaTusi knasuwn 3abr1oku-
poeamsb. [pn 3TOM A0 Tex nop, noka peructpaTtop He OyaeT pa3brnokMposaH,
3anpeLeHo n3MeHeHne KoHdurypauum peructpaTtopa, 3a UCKIIOYEHUEM CuTya-
LUniA, NpMBEAEHHbIX B N. 2.12.9, napameTp «3awumTa.

e PasbnokuposaH. epeBoA B OaHHbIN PEXMM OCYLLECTBMNSETCS M3 pexuma
«KoHdumrypupoBaHne» Ha 3aknagke «OOWwme» nyTem HaxaTtus knasuwm Pas-
6nokuposamsb. OnepaTopy OyaeT npennoXxeHo BBECTU Mapofle B COOTBET-
cTBylowee none. B cnyyae, ecnu naponb BBeAEH BEPHO, CTAHET BO3MOXHbLIM
N3MeHeHne KoHdurypaumm peructparopa.

[ns cHATUA 3awWwuTbl criefyeT BOWTU B PEXUM KOHPUIypUpPOBaHUA U HaxaTb KHOMKY
«YpanuTtb Naporsb».

Mpn yTepe ycTaHOBMEHHOro napons crieayeT obpaTUTbCA B CEPBUCHYIO CyxOy npo-
n3BoauTenNs permcTpaTopa 3a AanbHEeNWNMN MHCTPYKLMAMN NO ero pa3brokMpoBke.

2.15 CepBUCHOEe NporpamMmmHoe obecneyeHue perucrtparopa

C pernctpaTopom nocTaBnseTcs cregylolee cepBucHoe nporpaMMmHoe obecneyeHne
ans MNK:

e nporpamma koHcurypmposaHusa RConfig — ocylecTBnseT KOHOUrypupoBaHue permcrpa-
TopoB ¢ nomousto USB Flash n yganeHnHoro coeguHenns no nHtepdericy RS-485 nnu
Ethernet;

e nporpamMma nNpocMoTpa apxusa peructpaTtopa RView — ocyliecTBnsgeT npocMoTp, neyarb
Ha ByMakHble HOCUTENN 1 3KCMOPT AAHHbIX M3 apXuBa U3MepPEHU pernctpaTopa, otyeTa
no cymmaTopam, XypHana cobbITvin 1 apxvBa Nonb30BaTeNbCKNX METOK;

o OPC-cepBep Ans NOAKMIOYEHUst perncTpaTopa K cuctemam, NogaepxusartoLLmx ctaHaap-
Tl

o OPC Data Access;
o OPC History Data Access.
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3 METOAUKA NOBEPKH

[MoBepky perncrtpaTopa NpoBOASAT opraHbl [0CyaapCTBEHHOM METPONOrMYECKON Cryx-
Obl nnn meTponornyeckas cnyxba noTpebutens, nMetowas npaso nosBepkun. TpeboBaHusA K
noBepke, NOpPsiAOK, OCHOBHbIE aTanbl nNpoBefeHnsa nosepku onpegenstoTca MNP 50.2.006-94
«CW. Moeepka cpencts nameperun. OpraHnm3aumnsa u Nopsgok NPOBEAEHNS» U peKoMeHaa-
unen «MeToauka NOBEPKMY.

WHTepBan mexay nosepkamu — 3 roga.

3.1 Onepauuu noBepKu
Onepauun n 06beM nosepku NpueeAeHsl B Tabnuue 3.1.

Tabnuua 3.1
[yHKT [MpoBeaeHne onepauum Npu
Haumeriosakme MeT)g,D,VIKM nep quﬂom ngvll-l qu‘c):Kon
onepaumm p VoAl
NoBEpKM noBsepke noBepke
BHeLwHWI ocMOTp 3.4.1 na aa
[poBepka aneKkTpMYeCcKon NPOYHOCTU
P P p P 3.4.2 na HeT

1 COMPOTUBIEHNS N30NALUN
Onpo6oBaHne 3.4.3 na na
lMpoBepka OCHOBHOM NOrpeLUHOCTH:

- U3MEpPEHUs HanpsKeHus, Toka, Co-
NpoOTUBNEHUS, 3.4.4 na na
- BOCNPOW3BEAEHMS CUTHAINOB MOCTO-
SIHHOTO TOKa

[MpoBepka OCHOBHOM MNOrPELUHOCTM
npeobpa3oBaHUs cUrHanoB Tepmonap

. 345 na na

n TepmonpeobpasoBaTenen conpo-
TUBJTIEHNA.
OnpegeneHve OCHOBHOM MOrpeLUHO-
CTM npeobpa3oBaHWs CUrHaNoB Mu- 3.4.6 aa na
pPOMETPOB.
[MpoBepka MNOrpeLIHOCTM U3MEpPEHUs

poBep P P 3.4.7 na na
4acToThl
[MpoBepka NOEHTUPUKALNOHHbIX

P P A cukauy 3.4.8 na na
AanHbIx MO perncTtpatopa
OnpeneneHne OCHOBHOW MOrpPeLIHo-

pen P 3.4.9 na* na*

CTW anroputMa BblMUCNEHNA pacxoda
*

— roBepka npoBoAUTCA Ans NpMbopoB C (DYHKUMEN BbIMUCIIEHUSI pacxoda cpes
(ykasbiBaeTcs npu 3akase)

MpumeyaHus

1 MNoBepKy perncTpaTopoB, MCMOMb3yeMbiX Arfs paboTbl HA MEHbLUEM KONMMYECTBE
OnanasoHOB U3MEPEHUI U MEHbLLEM KONMUYECTBE KaHanoB, AONycKaeTCcs NPOM3BOaANUTb
TONBKO MO NPYMEHsIEMbIM AuanaszoHaM U3MEPEHUI 1 UCTONb3yeMbIM KaHanam.

2 MNpwn oTcyTCTBUM KaHanoB B koOHdUrypauum npubopa onepauuv no noBepke ANnst HUX
He Npou3BoasATCS.

3 Mpubopkl, He uMetowMe HU OOHOro MaMepuTenbHoro kaHana (AB, A, AE, YUB) B
KOH(UIypaumm He sIBNSIIOTCS CPpeacTBOM M3MEPEHMS U MOBEPKE HE noanexar.

91



3.2 CpeactBa NoBepKu

Mpy npoBeaeHUN NOBEPKU OOMKHbI NPUMEHSTLCH CPeACcTBa U3MEPEHUN U BCMOMOra-
TenbHoe obopyaoBaHune, npuBeaeHHble B Tabnuue 3.2.

Tabnuua 3.2
HavmeHoBaHue Tun TpeGyeMble TexHun4yeckumne
XapaKTepVICTVIKVI

OcHoBHas norpewHoCTb BOCNpoun3Be-
neHus:

K (0 —100) MB +(0,0075%MB+5 MKB)

annbparop METPAH 510- |(0,1-1,0)B  %(0,0075%MB+0,05
MHOrOMYHKLIMOHA b~

MKM (Knacc A) | (0 — 23) MA MB)

+(0,0075%MB+1 MKA)
OcHoBHas NOrpelwHoOCTb U3MepeHuna:
(0 — 22) MA +(0,0075%MB+1 MKA)

HbI MOpPTaTMBHbIN

Kanubpartop OcHoBHasi MOrpeLIHoCTbL  BOCMpon3Be-

MHOrogyHKLMOHArb- OnmeTpo-BonbTa | AeHUA:

HbIN (0-11)B 0,03%*U + 0,7 mB
Ownana3soH: 0,01 MNy...13 klMu,

[eHepaTop curHanos Agilent 33210 |[llorpelHoCTb 3agjaHusa 4acToThbl:
0,005%

O6pa3suoBble Mepbl
ANEeKTPUYECKOro conpo- MC 3006
TUBMEHNS

Conpotuenenue 10 Om, 50 Om; 100 Owm;
200 Om. Knacc TouHocTtu 0,001

Knacc ponycka 2, HCX no FTOCT 8.585-

KaGenbHas Tepmonapa K 01. C pabouyenn gnuHon = 700 mm, ava-

MeTp TepmoanekTpoaos 1..1,5 mm.

[nanasoH namepenus ot 0 go 55 °C, ¢
ueHon aenenus +0,1 °C.

MO «Pacxoaomep-

NCO» Bepcua 1.40

MpumeyaHue - [JonyckaeTcs NpMMEHsITb Apyrne 3TarnoHHble CPEeACTBa M3MEpPEHWN,
C TEXHNYECKMMM XapaKTepPUCTMKaMmM He Xy>Ke YKa3aHHbIX BbILUe.

TepmomeTp Tn-4

Bce cpeactea u3aMepeHuin OomkHbI GbiTb NOBEpeHbl M MMeTb OeUCTByloLME cBuae-
TenbCTBa O NnoBepke (aTTecTaummn) Unmu OTTUCKN NOBEPUTENBHBIX KNenM.

3.2.1 MNpu npoBedeHUn MOBepKu criegyeT cobnogate TpeGoBaHusi Ge3onacHoCTH,
npeaycMoTpeHHble  «MpaBunaMm TEXHUYECKOW 3KCMyaTaumu 3reKTpoyCTaHOBOK MOTpebu-
Tenew v npaBunaMmn TEXHUKM GE30MaCHOCTM MPU IKCMyaTaLumu 31eKTpOyCTaHOBOK NOTpebu-
Tenen», ykasaHusiMU No TexHuke GesonacHOCTU, NPUBEAEHHBIMU B 3KCMIyaTaLMOHHOW JOKY-
MeHTaLUM Ha NoBepsieMblii PErMCTPaTOP U Ha 3TarloHHbIE CPELCTBA U3MEPEHWIA.

3.2.2 K npoBefeHuio NoBepKu AOMYCKalTCA Nvua, U3yYMBLUME HACTOSILLYIO UHCTPYK-
LUMI0O M 3KCMNyaTauMOHHY0 AOKYMEHTaUMI0 Ha PerucTpatop W Mpoluedlune WHCTPYKTax Mo
TexHuke 6e3onacHocTy.

3.3 Ycnosusi NoBepKu U NOAroToBKa K Helr

3.3.1 MNpu nposBedeHnn MoBepKky permcTpatopa [OMKHbI cobniojaTbes cregytolime
yCrnoBus:
- Temnepartypa okpyxatoLero sosgyxa (20...25) °C;

92



- OTHOCUTeNbHadA BriaxxHOCTb Bo3gyxa oT 30 4o 80 %;

- atTmocpepHoe aasneHne ot 84 fo 106,7 k Ma (ot 630 go 800 MM pT. CT.);

- OTCYTCTBUE TPSACKN, yaapoB 1 BUbpaumm.

3.3.2 MNpwu npoBeaeHNN NOBEpPKM perncTpatopa OOMKHbI cobnopaTbes crneayowme
TpeboBaHus:

- BCE MOAKIIOYEHNSA JOMKHbI OCYLLECTBATLCA TOMBKO C NMOMOLLbI0 Pa3beMOB N3 KOM-
nneKkTauum permctparTopa;

- Npu paboTe u N3MepeHnsix, CBA3aHHbIX C KOHTPOIEM MarbiX YPOBHEN 1 NpupaLLeHni
HanpspkeHus, HeobxoaMmo cobrniogaTe Mepbl, obecneunBarolLie MUHUMU3ALNIO TEPMOKOH-
TakTHbIX OMC;

- He noAaBepratb pPerncTpaTop BO3AENCTBUIO TEMNOBbIX MOTOKOB BO34yXa M TEMMOBbIX
ynapos;

3.3.3 lNepen npoBeaeHNEM Nepnoanyeckor NoBepkn Heobxoanmo:

- MPOBEpPUTbL HanMyMe B MacropTe HeobXoAMMbIX 3anucei, NoAnuceln U yoocToBeps-
IOLLNX NevyaTen;

- NPOBEpPUTb HanuuvMe AeNCTBYIOLMX CBUAETENLCTB O METPONOIMYECKOW MOBEpPKe
CPeACTB U3MEPEHUI, UCMONb3yeMbIX NPY MOBEPKE PErMCTpaTopa;

- MOAroTOBUTL CpeacTBa U3MepeHun Kk paboTe B COOTBETCTBUM C MUX IKCMyaTaUMOH-
HOW AOKYMEHTaLUNen.

3.3.4 OnpeneneHne MeTPONOTrMYECKNX XapakKTEPUCTUK perncrpatopa MpoOBOAWTb HEe
paHee, YeM Yepe3 30 cek Mocre ero BKIHOYEHUS.

3.4 TlpoBegeHne NOBEpPKU

3.4.1 BHewHM ocmoTp

Mpu BHeLWwHeM ocMOTpe AOMKHO ObiTh YCTAHOBMEHO:

- COOTBETCTBME MapKNpoBKK (0603HayeHne n 3aB. Ne) akcnnyaTauMoHHOW AOKYMEHTa-
unn (macnopty);

- OTCYTCTBUE MEXaHWNYECKNX NOBPEXAEHNN (BMSATUH, TPELUMH U OPYTUX NOBPEXAEHWN);

- Hanu4ue Nnomo6 n knenm.

3.4.2 NpoBepKa aNeKTPUYECKON NPOYHOCTM U CONPOTUBIIEHUA U3ONSALUN

3.4.2.1 TMpoBepKy 3neKTPUYECKON NPOYHOCTU U3OMSALMU MEXAY SNEKTPUYECKUMN Le-
NAMU MPOU3BOAAT NMPU 3aMKHYTbIX Mexay cobow BbIBOAAX Kak MOKasaHO B NpunoxeHun B c
NMOMOLLLbIO  YCTAHOBKM, MO3BOMSAOLIEN MMaBHO MOBLbILATE UCMbITATENBHOE HAMNpshKeHWe OT
Hyns 40 3HayeHus1, ykasaHHoro B n.1.2.11.1, co CKOpOCTbIO, AOnycKatowen BO3MOXHOCTb OT-
cuyeTa nokasaHui BonbTMETPA, HO He Bornee yem 3a 30c.

M3onaumio BblAEpKUBAKOT NO4 BO3LENCTBMEM UCMbLITATENBHOrO HaMNPsKEHUs B Teve-
HUM 1 MUH. 3aTeM HanpsbkeHWe CHWXAloT OO Hyns, NOCne Yero UChblTaTenbHy0 YCTaHOBKY
OTKMOYatoT.

MpumevaHne — OTHOCUTENBbHAsA NOrPELUHOCTb M3MEPEHUS UCMNbITAaTENBbHOMO Hanpske-
HWUS1 HEe JOJPKHA npeBbIwaTh £5%.

Pernctpatop cumTaeTtcsl BblAep)KaBLUMM UCMbITAHWE, ECNIN BO BPEMS WUCMbITAHUS He
NPOM30LLIN0 NPOo60sa NN NEPEKPLITUS N30NALUN.

3.4.2.2 NMpoBepKy 3MNeKTPUYECKOro CONPOTMBIIEHNS U30NALMM MEXIY SMNEKTPUYECKUMN
uenamu npy HKY (n.1.2.11.2) npou3BoasiT Npy 3aMKHYTbIX Mexay cobol BbiBoAax kKak noka-
3aHO B MpuUnoxeHun B ¢ nomoLubio MerommeTpa (unv noboro Apyroro aHanorM4Horo yCTpon-
CTBa) C HanpsbkeHneM noctosHHoro Toka 500 B.

OTCYéT nokasaHUMM NPOU3BOAUTCS MO UCTeYeHUW 1 MUHYTbI NOCne nogayn Hanpske-
HUS.
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Pernctpatop cuntaeTcsi BblAepXKaBLWMM WCMblTaHWe, ecnv BenMuMHa M3MepPEHHOro
conpoTueneHns He meHee 20 MOm.

3.4.3 OnpoboBaHue
3.4.3.1 Bkmountb pernctpartop, BbibpaTb pexvMm M3MEpeHUs OQHOro M3 CUrHanos
aHanorosoro BXoAa, YCTaHOBUTb B MEHIO NapameTpbl oTobpaxeHus namepsemon nHdopma-

Lun.

3.4.3.2 [Ins onpoboBaHusi paboTocnocobHOCTM peructpaTopa B peXunme U3MepeHus,
nogatb Ha COOTBETCTBYIOLUUA ero BXog (COrfmacHO CXeme 3NeKTPUYEeCKUX COeaVHEHWUR) ns-
BECTHbIN curHan (B 3adaHHbIX AnanasoHax). YbeauTbcs, 4To oTobpaxaemoe Ha XK akpaHe
3HaYeHne OPUEHTMPOBOYHO COBMaZaeT C N3MepPSEMON BENUYMHON.

3.4.4 OnpepeneHve OCHOBHOW TMOrpelWHOCTU U3MepeHUusi/BocnpousBeaeHus
3NeKTPUYEeCKUX CUrHanoB
OnpepeneHne OCHOBHOM MOrPeLUHOCTU U3MepPeHUsl HanpshkeHusl, CuIbl Toka, Conpo-
TUBNEHUSI U BOCTPOM3BeAeHMs] ToKa NPOBOAWUTbL BO BCEX AvanasoHax, NpuBEAeHHbIX B Tab-

nuuax n.1:

- 0%, 25%, 50%, 75%, 100% oT guana3oHa n3mepeHus/BoCNpon3BeaeHs napaMmeTpa
— ANS HanpsKeHUst U CUMbl MOCTOSAHHOTO TOKa;
- 10, 50, 100, 200 Om — ans conpoTUBNEHUS MOCTOSAHHOMY TOKY (MPW MCMOMb30BaHUK
Habopa Mep ConpoTUBNEHUS).
- 0%, 25%, 50%, 75%, 100% oT gnanasoHa U3aMepeHus napameTpa — Afs CONpPOTUB-
NEeHNsi NOCTOSAHHOMY TOKY (Npw Ucnonb3oBaHuu kanubpatopa METPAH 510-MNKM).
lMpn onpeaeneHMn OCHOBHOW MOrPELUHOCTU AN KaKAOW NOBEPSEMON TOYKM NPOBO-
OWTb cregyroLwme onepauuu:
1) MNoaknounTb NPOBEPAEMbIA N3MEPUTENbBHBIN KaHan perncrparopa B COOTBETCTBUM
CO CXeMmoW, npuBegeHHou B MNpunoxeHun B, B 3aBUCMMOCTM OT TMNa curHana.
2) C nomMoLLbio NporpaMmMbl KOHOUINYPUPOBAHUSA UM MEHIO permctpaTopa HacTpouTb

N3MepUTENbHbIE KaHarbl Ha U3MEepPEeHVe 3a4aHHOWN BENWUYMHBI:
MeHto "HacTponka" — "kaHanbl"

Tun HacTpovikvu kaHanoB npu nosepke
[MNoBepsiemas BenuunHa
kaHana Mone | 3HaueHve
nsa Bcex PyHKUWSA: "HeT"
KaHanos — DdunbTp: "HeT"
Bbibopka: "Tekylee"
AB Hanpspkenue:
+(0 -110) mB CurHan: "100 mB"
#0-1,1)B CurHan: "1B"
Tok:
+(0 - 23) MA CurHan: "20 mA"
ConpoTueneHve: CwrHan: "325 OM"
0-3250m Cxema u3mep: "4x nposogHas"
All Hanpspkenue:
0-11B CwrHan: "10 B"
Tok:
0-23 MA CwrHan: "20 mA"
AE BocnpownssegeHve Toka: Tun: "maTtem."
0-22MA BbipaxeHue: 3HayeHne BOCMPON3BOAM-
MOro Toka [MA]
4B Yacrora: CwvrHan: "yactota"
0,01 My...13 kl'y, PunbTp, MC 000,00
MwuH yacToTa, 'y 0,01

94



3) HacTtpoutb "CTpaHuubl" oTobpaxeHus n3mMepsieMbIX BEMMYUH Ha gucnnee B Lud-
poBOM BuZe:

MeHto "HacTtporka' — "akpaH". Bua: "uncna".

BeibpaTb Ans otobpaxeHnst Ha OQHOWM UMW HECKOMNbKUX CTPaHULax (B 3aBUCUMOCTY OT
KonunyecTsa kaHanoBs B Npnbope) BCe N3MepuTenbHbIE KaHambl permcTpartopa.

4) MNopaTtb Ha 3MepuTenbHbIN BXOA pernctpaTopa, 3TanoHHOe 3HaYeHne nsmepsiemo-
ro napameTpa, paBHOe 3Ha4YeHUo nosepsieMon Toukn. [na kaHanos AE namepuTb Bocrnpous-
BOAMMYIO CUMY TOKa.

5) 3apeructpupoBatb nokasaHuwe peructpartopa, U3mMepstoLero 3agaHHbIn napameTp.
[na kaHanoB BocnponssefeHus Toka (AE) 3adumkerpoBaTb NnokasaHus aTanoHHoro npubopa,
N3MEPSIOLLIEro TOK.

6) OnpefennTb OCHOBHYIO MOrPELLHOCTb M3MEPEHUA/BOCNIPON3BEAEeHNs napameTpa A
[vsw KQK Pa3HOCTb 3HAaYEHU, N3MEPEHHOTO PErMcTpaTopoM 1 3TarioHHbIM Npubopom.

PesynbTaT cuMTaetcs noOMnoXuTenbHbIM, €CNW OCHOBHaA MOrpelHocTb A [usv He
npeBbIlLaeT AOMNYCKaeMbIX 3HAa4YEHWUIA NOrPELLHOCTK, YKa3aHHbIx B Tabnuuax 1.3, 1.5, 1.6, 1.7,
1.8, 1.10,1.13.

Ecnn 370 ycrnoBme He BbINOMHSAETCA XOTS Obl B OOQHOW TOYKe, TO MPOBOAAT LOMNOMHU-
TeNbHOE CIMYEHNE Ha ToYKax HecooTBeTCTBUA. Ecnn npn 3ToOM OCHOBHasA MOrpeLlHoCcTb He
npeBbllaeT AoNycKaeMblX 3HaYEHWIN, PErmMcTpaTop CYMTaeTCa rogHbIM, B MPOTUBHOM Criyyae
ero bpakytoT.

3.4.5 OnpepeneHne OCHOBHOMN MOrpeLIHOCTU Npeobpa3oBaHNA BbIXOAHbLIX CUr-
HanoB TN n TC.

3.45.1 OnpegeneHne NOrpeLIHOCTM NPOBOANUTL B NSATU TOYKax, paBHOMEPHO pac-
npedeneHHbIX B KaXaoMm NoBepsieMOM AuanasoHe U3MePeHWn B COOTBETCTBMM € Tabnuuamm
15un1l.6.

3.4.5.2 [ns kaxgon noBepsaeMon TOUK/ NPOBOAUTL CreaytoLme onepauum:

1) MNoaknounTb NPOBEPAEMbIA N3MEPUTENbBHBIN KaHan perncrparopa B COOTBETCTBUU
CO cxemow, npuBegeHHou B MNpunoxexHun B, B 3aBUCMMOCTM OT TMNa curHana.

2) C nomMoLLbio NporpaMmMbl KOHOUINYPUPOBAHUSA UM MEHIO permctpaTopa HacTpouTb
N3MepUTENbHbBIE KaHarbl Ha N3MepeHne 3afaHHON BENUYMHBI:
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MeHto "HacTtporka' — "kaHanbl

Tun HacTpoliku kaHanos
MoBepsiemas BenuynHa npv noBepke
KaHana
Morne [ BHaueHve
[ns Bcex PyHKUMA: "HeT"
KaHanos — dunbTp: "HeT"
BbiGopka: "Tekylee"
AB, ABI1 MpeobpasoBaHne CurHan: "
curHanos Tr1: Tun: Twn nogkntoyaemon TrI1
M3m-e Txc: "Bpy4Hyo"
3Hau. Txc: 000,00
KomneHcaums 3Ha4yeHus CurHan: "T"
Txc: Tun: "TXA (K)"
M3m-e Txc: O6LenpoM. UCNOMHEHWE:
- "BHyTp. Aatumk".
B3pbiBO3aLy. vcnonHeHuve:
- KaHarn, K KOTopoMy nog-
knoveHa Tl yepes ATIIN.
[Mpeobpa3oBaHue CurHan: "TC"
curHanos TC: Twn: Tun nogkntoyaemoro TC
Cxema. usm: "4x npoBogHas"
HomuHan: HomwuHanbHoe 3HaveHne
conpoTtusneHus npun 0°C
[Mpeobpa3oBaHue CurHan: "nnpometp"
CUrHanoB NMPoOMeTpoB Tun: Tvn nogknto4aemMoro NMpomeTpa

OTknMtouMTb AeTeKTupoBaHue obpeiBa Tl M NMPOMETPOB:

MeHto "HacTponka' — "O6wue" — 3aknagka "O6wue"

HeTtekTop obpbiBa; "BbIKN".

3) YcTaHOBUTbL Ha 3TanoHHOM Npubope 3HayYeHue HanpskeHwus (ans Tepmonap) unu
3Ha4YeHne ComnpoTMBIEHUS (Anst TepMmonpeobpasoBaTenen CONpPOTUBIIEHUST), COOTBETCTBYHO-
LLiee NMOBEPSEMOW TOUKeE.

4) 3adhmkcmpoBaTb NoKasaHue perncTparopa.

PesynbtaT cunTtaeTcs MONOXUTENbHBbIM, €CNM U3MEPEHHOE 3HAYeHWe HaxoauTCsl B
npenenax, ykasaHHbix B Tabnuue 1.5 ansa tepmonap u tabnuue 1.6 ona Tepmonpeobpa3soBa-
Tenew ConpoTUBINEHUS.

Ecnu aTo ycnosue He BbINOMHSAETCSA XOTs Obl B OQHOM TOYKe, TO permctpatop Gpaky-
eTcs.

3.4.5.3 OnpepeneHve NOrpewHOCTM KOMMNEeHCauum 3Ha4YeHusi TemnepaTtypbl Xo-
nopgHoro cnas (TXC)
3.4.5.3.1 Pabouun koHel kabenbHon Tepmonapbl (TI) nomecTntb B TepmMocTaT C
Temnepartypow paboyero obbema (20+5) °C, B KOTOPOM NOAAEPKMBAETCS PA3HOCTb TeMre-
paTyp Mexay 3TanoHHbIM TEPMOMETPOM M paboyum koHuom Tl He Gonee 0,2 °C.
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3.4.5.3.2 Topgknountb BeiBoAbl TI1 K pernctpatopy B COOTBETCTBUM C PUCYHKOM 3.1:

Knemma
kaHana AB
Peructpatop
OTanoHHbIi
TepmomeTp ;
a) I
: TemnepaTypbi
\{ +\/.
T
S
TepwmocTat
Knemma
kaHana AB
Peructpatop
Ok
T (O
Tepmometp (¥ R Py
6) k3 O—
s Ao
i T
¥
™
-/
TepmocTat

PucyHok 3.1. Cxema NoaknioyYeHus permctpatopa npu onpeaeneHun norpeLHocTy
KOMMeHcaummn 3HadeHus Temnepatypbl XC:

a) BCTPOEHHbIM TepmoaaTymkoM. BeiBogel TT1 nogkntoyatoTes k knemme kaHana AB,
pacnonoXeHHOro HeNnoCpPeACTBEHHO Hag TEPMOAATYMKOM;
6) npu nogkntoveHmn Tl yepes agantep ATIU k nponsBonbHOMY kaHany AB.
MpumeyaHne — 30Ha noaknyeHns BbiIBOAoB TI1 AomkHa ObiTe M30NMpoBaHa OT BO3-
0encTBmsa BO3QYLUHbIX MOTOKOB.
3.4.5.3.3HacTtponTtb napameTpbl M3MEpUTENBHOrO KaHana perncrparopa B COOTBET-
cTBuM ¢ Tabnuuen n.3.4.5.1 anst noBepky KomneHcauumn 3HavyeHus TXC.
Bbiokgatb 15-20 MUHYT nocne NoAKNIoYEeHUS.
CHsTb NokasaHue TemnepaTypbl pernctpatopa Tusy, COOTBETCTBYHOLLEE U3MEPSEMOW
Temneparype B TepMocTaTe.
3.4.5.3.4BbluncnnTb abcontoTHY NOrpeLLHOCTb KaHana KOMMeHcaunm 3Ha4eHust TeM-
nepatypbl XC Kak pasHOCTb NOKa3aHUM 3TanoHHOro TepMoMeTpa 1 peructpa-
Topa;
BbluncrneHHoe 3HaveHne fOmkHO ObiTb B Npeaenax:
— NPV UCMOMNb30BaHNM BCTPOEHHOTO TepMmoaaTtymka:  +2°C;
— npu noakmtodeHun Tl yepes agantep ATIN: +1°C

3.4.6 OnpegeneHne OCHOBHOM MOrPELWHOCTU MNpeobpaszoBaHUs BbIXOAHbLIX
CUrHanoB NMPOMETPOB.
OnpepeneHve NOrpeLHOCTV NPOBOAMTCS B NATU TOUKaX, PABHOMEPHO pacrnpeaeneH-
HbIX B Ka)kOOM MOBEPSEMOM AManasoHe M3MepeHWUin ONs NMPOMETPOB C rpagyvpoBKamu Mo
FOCT 10627 — 71.
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Mpn onpegeneHMn OCHOBHOW MOrpeLHOCT NpeobpasoBaHUsi CUrHaNoB NMMPOMETPOB
NpoBOAMTL CredyloLume onepaumm:

1) MNoaknounTb NpoBEPAEMbIA N3MEPUTENBHBIN KaHan perncrTparTopa B COOTBETCTBUM
€O cxemow, npusegeHHou B Npunoxernun B, ona 3agaHHoro Tvna curHana.

2) HacTpouTb napameTpbl N3MepUTENbHOrO KaHana permctpaTtopa B COOTBETCTBUM C
Tabnuuen n. 3.4.5.2 ons nosepku NpeobpaszoBaHNsA CUrHANOB MMPOMETPOB.

OTkNtoYnTb AeTekTupoBaHne obpeiea Tl n NnMpomeTpos:

MeHto "Hactponka' — "O6wue" — 3aknagka "O6wue"

HetekTop obpbiBa: "BbIKM".

3) YcTaHOBUTL Ha 3TanoHHOM npubope 3HayeHWe HanpskeHWsi, COOTBETCTBYIOLLEE
nosepsiemMon Toyke (no Tabnuue 3.3).

4) 3admkcmpoBaTb NokasaHue perncrparopa.

PesynbTaT cuntaeTcs NONOXMTENbHbLIM, €CIN N3MEPEHHOe 3HaYeHne HaxoauTCs B
npegenax, ykaszaHHblx B Tabnuue 3.3 Ans 3agaHHOro 3HaveHus.

Tabnuua 3.3
Tun 3Ha4yeHue Ha Mpenensl gonyckaemom 3HaueHue Ha
3TanoHHOM MorpeLuHoCTH 3TanoHHOM
npometpa npubope npmnbope
MwuH. Makc. En.

415 °C | 403,5 426,6 °C 0,190 mB
600 °C [ 594,0 606,0 °C 0,820 mB
PK-15 800 °C | 7974 802,6 °C 2,790 mB
1100 °C | 1098,3 1101,7 °C 10,310 mB
1498 °C | 14975 1498,5 °C 33,582 mB
607 °C | 602,3 611,7 °C 0,833 mB
800 °C | 797,0 803,0 °C 2,650 mB
PK-20 1100 °C | 1098,1 1101,9 °C 9,830 mB
1500 °C | 14985 15015 °C 32,220 mB
1998 °C | 1997,0 1999,0 °C 88,906 mB
905 °C | 902,8 907,2 °C 2,366 mB
1200 °C | 11983 1201,7 °C 8,910 mB
PC-20 1500 °C | 1498,8 1501,2 °C 23,480 mB
1760 °C | 1757,0 1763,0 °C 44,880 mB
1996 °C | 1993,0 1999,0 °C 74,133 mB
1205 °C | 12021 1207,9 °C 3,106 MB
1600 °C | 1598,3 1601,7 °C 10,710 MB
PC-25 1800 °C | 1798,2 1801,8 °C 17,550 MB
2200 °C | 2198,2 2201,8 °C 39,230 mB
2447 °C | 24452 2448,8 °C 58,972 mB

3.4.7 lMpoBepKa NOrpewHOCTU U3MEPEHUSA YACTOThbI

3.47.1 TllogkniounTb NpoBepsieMbll YaCTOTHLIN KaHan peructpaTtopa B COOTBET-
CTBMM CO CXeMOW, NpuBeneHHon B NpunoxeHun B, ona sagaHHoro tuna curHana.

3.4.7.2 HacTpouTb napameTpbl YaCTOTHOrO KaHana permcrparopa B COOTBETCTBUU
c Tabnuuein n.3.4.4 ans npoBepKM U3MEPEHUST 4YacToThbl.

3.4.7.3 HactpouTb onumm akpaHa perucTpaTopa Ha BbiBOA 3Ha4yeHun UB Bxoaos.

3.4.7.4 TllopgaTb Ha BXOA NOBEPSEMOro kaHamna UMMNynbCHbIN CUrHan OT 3TanoHHOro
reHepaTopa co creaylwumMmn napameTpamu:

— (hbopma UMnNynNbCOB — NPSAMOYroribHas;
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— amnnutyaa nMnynscos (8,0+0,5) B;

— koappuumeHT 3anonHeHuns (50+£10) %.

— YacToTa UMMYIbCOB: 3HAYEHWSA B COOTBETCTBUM C Tabnuuen 3.4.

3adukcnpoBaTb U3MepPEHHOE 3HaYeHNEe YacTOoThl.

3.4.7.5 Pesynbtar cuutaetca MOMOXWTEMbHbIM, €CN U3MEPEHHOE 3HaveHue 4Ya-
CTOTbI HAXOAMTCA B Npefenax, ykasaHHblX B Tabnuvue 3.4 Ans COOTBETCTBYIOLLEro 3HaYeHUS.

Tabnuua 3.4. OnpeaeneHne NOrpeLHOCTY U3MePEHUs YacToTbl

[nana3soH MoBepoyHas [onycTnmoe oTknoHeHne
n3MepeHnin TOYKa MwuH. Makc

1|y 0,9995 1,0005 | Iy,

1000 | Iy, 999,5 1000,5 | Iy,

0.01 Fu... 13 KTy 5000 | Ty 49975 | 50025 | Iy

13000 | 'y 12993,5 13006,5 | 'y

3.4.8 MpoBepka naeHTU(hMKaUMOHHbIX AaHHbIX MO perucTpatopa

3.4.8.1 lpoBepuTb LENOCTHOCTL NNIOMO Ha Kopnyce perncrparopa.

3.4.8.2 B ocHoBHOM MeHI0 pervcTpaTtopa BbibpaTb NyHKT "HacTp.". B nosiBuBwemcst
MeHI0 BblbpaTb NyHKT "MIHdopmauus".

Mpn aTom Ha gucnnee pervctpaTtopa AofmkHa oTobpasnTbeca MHpopMaumsa o ero npo-
rpaMmHoOM obecrneveHun.

3483 PesynbTaT npoBepku cuUMTaeTCs MOMNOXWUTENbHbLIM, ecrnv oTobpaxaemble
NOEHTUUKALMOHHBbIE AaHHbIE COOTBETCTBYIOT YKa3aHHbIM 3HaYEeHUAM:

MaeHTudmrkaunoHHoe HanmeHoBaHue M0O: Recorder_FW
MaeHTnMKaLMOHHbI HOMEp: 2.00
KoHTponbHasa cymma: C82EA63D

3.4.8 OnpepeneHne OCHOBHOM MOrpeLHOCTU anropuTMa BbIYMCIIEHUA pac-
xopa.

OnpepenexHve MNorpewwHoOCT! NPOBOOUTCH B HECKONbKUX TOYKaX AN KaXOoro Tuna
cpeasbl. [MNpy onpegeneHnn OCHOBHOW MOrpeLLIHOCTU anropuTMa BblUMCHEHUS pacxoda NpoBo-
OnTb cnegylolime onepauuu:

1) ¢ nomoLLbo Nporpammbl KoHpurypupoBaHust RConfig (BXoauT B KOMMNEKT nocTas-
KW) CKOH(UIypupoBaTh peructpaTop creyowmm o6pasom:

e Kanan AB1 (3HauyeHve TemnepaTyphbl):

o cwurHan: 20 mA; HI1: 0,000; BIM: 20,000;

o byHKUMS: nonb3oBaTenbckas; TouHocTb: 0,000; HIMA: -50,000; BIMW: 400,000;

O BblpaXeHue: 3Ha4YeHne N3 KonoHkun t, °C;

o unbTp: HeT; nepuoa: 0,2c; Boibopka: Tekyllee.

e Kanan AB2 (3HayeHue abConTHOrO AaBneHus):

o cwurHan: 20 mA; HI: 0,000; BIM: 20,000;

o byHKUMS: nonb3oBaTenbckas; TouHocTb: 0,000; HIMA: 0,000; BIA: 20,000;

O BbIpaXeHue: 3Ha4YeHne 3 KornoHkm P, Mla;

o unbTp: HeT; nepuoa: 0,2¢; Bbibopka: TekyLlee.

o Kanan AB3 (3HaveHue nepenaga fasBneHus):

o curHan: 20 mA; HI: 0,000; BIM: 20,000;

o byHKUMS: nonb3oBaTenbckas; TouHocTb: 0,000; HIMA: 0,000; BMA: 10,000;

O BbIpaXeHue: 3Ha4yeHne n3 konoHkn dP, Mla;
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o (UnbTp: HET; Nepuoa:

0,2c; BbiGOpKa: TekyLlee.

e Kanan MB1 (BblumcneHue pacxoga):

O CUrHan: pacxon;

o Toy4HocTb: 0,0000; HIMK: 0,0000; BIK: 99,0000;

o UNbTP: HET; Nepwoa;
o [lapameTpbl pacxoga:

0,2c; Bblibopka: TekyLLee;
B COOTBETCTBMM C Tabnuuamm 3.5 — 3.14.

e  [wncnnewn: ckoHdurypupoaTb oTobpaxkeHne kaHanos AB1-AB3, MB1.
2) ycTaHOBUTL B 3dTanoHHon nporpamme «Pacxogomep-MICO» 3HaveHns B COOTBET-
cTBumM ¢ Tabnuuamm 3.5 — 3.14, 3adnKCcMpoBaTh 3TANOHHOE 3HaYeHue;
3) 3acdhukcmpoBaThb NoKasaHme perncTparTopa;
4) onpefennTb OCHOBHYIO NOrpeLLHOCTb no dopmyne (3.1);

S= Xane

*om.100%

Xom

(3.1)

rae Xwe — 3HAYEHWE, pacCUNTAHHOE C MOMOLLLIO anropuTma;
Xom — 3HAYEHME, pacCYNTAHHOE C NOMOLLbIO 3TanoHHoro MO.

Pes3ynbTaT cuMTaeTca NonoXuTenbHbIM, CNN OCHOBHAsi MOrPELLHOCTb anropMTma Bbl-
4YNCNEHNst pacxoa HaxoauTcsa B Jonycke, npuBegeHHoM B Tabnuue 1.16. Ecnu a1o ycnoBue
He BbINOMHAETCHA X0Tsi Obl B OHOM TOYKe, TO pernctpatop bpakyeTcsi.

Tabnuua 3.5
MapameTp 3Ha4veHue
Cpepa NpVpoaHbIV ras
cyXarlee yCTponcTBO avnadparma (yrnoson cnocob otbopa AaBneHust)
pacyeT koagp-Ta cxumaemoctm | GERG-91 mog.
maTepuan CY ctanb 12X18H9T
maTtepwan Tpybonposoaa ctanbe 20
d20, MM 100
D20, MM 200
Ruw, MM 0,15
I, MM 0,04
Ty, rog 3
Xa, % 5
Xy, % 1
Pc, KI/M3 0,694
Tabnuua 3.6
OTanoHHoe M3amepeHHoe
t, °C P, MlNa dP, Mla 3HayeHue 3HayeHue Honyck 8gon, %
gm*", Kr/c gm, Kr/c
-23 1,0 0,063 4,92023 0,01
0 5,0 0,63 34,10354 0,01

66 10,0 2,0 74,44511 0,01

Tabnuua 3.7
MapameTp 3Ha4veHue

Cpega BO34YX

cy)Karllee YCTPOUCTBO

anadparma (yrnosov cnocob otbopa AaBneHnst)

martepwan CY

ctanb 12X18H9T
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MapameTp 3HayeHue
maTtepwan Tpybonposoaa crtans 20
d20, MM 100
D20, MM 200
Ruw, MM 0,15
i, MM 0,04
Ty, FO4, 3
Tabnuua 3.8
JTanoHHoe NamepeHHoe
t, °C P, MMNa dP, MlMa 3Ha4yeHne 3Ha4yeHne Honyck 8gon, %
gm®T, Kr/c gm, Kr/c
0 0,1 0,02 1,05192 0,01
100 3 0,63 27,58103 0,01
150 10,0 2,0 83,70081 0,01
Tabnuua 3.9
MapameTp 3HaveHue
Cpegna neperpeTbiv nap

cyxaroLee yCTpoucTBo

anadparma (yrnosor cnocob otbopa gaBneHus)

matepuan CY

ctanb 12X18H9T

mMaTepuan Tpybonposoaa ctanb 20
dzo, MM 100
D29, MM 200
Ry, MM 0,15
My, MM 0,04
Ty, 04 3
Tabnuua 3.10
OTanoHHoe M3amepeHHoe
t, °C P, MMa dP, MMNa 3Ha4yeHue 3HaveHne Honyck 8pon, %
qm°", Kr/c (m, Kr/c
110 0,1 0,02 0,70537 0,05
200 1,5 0,3 9,91275 0,05
350 10,0 2,0 62,48166 0,05
Tabnuua 3.11
MapameTtp 3HayeHue

Cpena

HaCbILEHHbIV BOASAHOW Nap

cyxarolee yCTpOUCTBO

avacparma (yrnoson cnocob oT6opa AaBneHus)

matepuan CY

ctanb 12X18H9T

MaTepuan Tpybonposoaa cranb 20
dzo, MM 100

Dzo, MM 200

Ry, MM 0,15

'y, MM 0,04

Ty, 04 3
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Tabnuua 3.12

OTtanoHHoe | M3mepeHHoe
X t, °C P, MMa dP, MMNa 3HaveHne 3Ha4yeHne Honyck 8pon, %
gm®T, Kr/c gm, Kr/c
1,00{ 110 0,1455 0,02 0,85833 0,05
1,00{ 300 8,734 2,0 61,96005 0,05
0,71 200 1,5811 0,3 11,90085 0,05
0,71 330] 13,0871 2,0 94,79934 0,05

X — CTeneHb CyXOCTh HacCblLEeHHOro BogdAHOro napa, Kr/Kr

Tabnuua 3.13

MapameTp

3HaueHune

Cpepa

Boaa

cyXatollee yCTpOUCTBO

anadparma (yrnosou cnocob otbopa AaBneHus)

maTepuan CY

ctanb 12X18H9T

maTepuan Tpybonposoaa cTtans 20
d2o0, MM 100
D20, MM 200
Ruw, MM 0,15
'w, MM 0,04
Ty, FO4, 3
Tabnuua 3.14
3TanoHHoe M3amepeHHoe
t, °C P, MMa dP, MlMNa 3Ha4eHne 3Ha4yeHune Honyck 8gon, %
gm®T, Kr/c gm, Kr/c
50 0,05 0,01 21,94358 0,05
100 0,5 0,1 68,30142 0,05
200 2,0 0,3 112,72056 0,05

3.5 OdopmneHne pesynbTaToB NOBEPKU

3.5.1 MNonoxuTenbHble pesynbTaTbl MEPBUYHON MOBEPKU PErmcTpatopos odhopMIsoT
3anucbio B nacnopTte, 3aBepeHHON NnoBepuTenem u yooCTOBEPEHHOW OTTUCKOM Krenma.
MonoxuTenbHble pesynbTaTbl NEPUOAMYECKON MOBEPKW pernctpaTtopoB 0opMnstoT CBU-
AeTenbCTBOM O MOBEpPKe, a B NacnopTe AenaeTcs 3anucb pesynbTaToB NOBEPKM.

3.5.2 lMpu oTpuuartenbHbiX pesynbTaTtax MOBEPKM, PEerncTpaTopbl HE AOMyCKalTCs K
NPVYMEHEHNIO 0 BbIICHEHWNS NPUYMH HEUCNPaBHOCTEW M MX ycTpaHeHus. [locne ycTpaHe-
HUS 0OHapYXXeHHbIX HeMcrnpaBHOCTEN NPOBOASAT NOBTOPHYIO MOBEPKY, pedynbTaTbl NOBTOP-
HOW NOBEPKM — OKOHYaTEerbHbIE.
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4 TEXHUWYECKOE OBCIYXXUBAHUE

4.1 TexHuyeckoe obcnyxvsaHue nsgenvs

4.1.1 Obwwe ykasaHus

TexHnyeckoe obCnyKMBaHe NPOBOAAT C Lienbio obecneyeHns HagexHon paboTsl pe-
rucTpaTopa B Te4eHue AnUTenbHOro nepuoaa aKcrnyataummn 1 3aknoyaeTca B cuctematunye-
CKOM HabnogeHnn 3a nNpaBubHOCTLIO SKCMNyaTauuu, perynspHoM TEXHWYECKOM OCMOTpE,
nposepke paboTocnocobHOCTN, NEPUOANYECKON NOBEPKE M PEMOHTHBIX paboTax.

4.1.2 Mepbl 6e3onacHocTn

4.1.2.1 K paboTe gonyckatoTcs nuua, udyumslume Hactosiwee P3 u "lMpaBuna TexHu-
YeCcKoW aKcnnyaTaumm n 6e3onacHoOCTV OBCNYXMBAHWA SNEKTPOYCTAHOBOK MPOMBILLIEHHbIX
npegnpuaTnin”.

4.1.2.2 YcTtpaHeHue ntobbix HencrnpaBHOCTEN NPOBOAWTL TOMBbKO MPU OTKMHOYEHHbIX
HanpshXeHNsX Ha Liensix, CBA3aHHbIX C PermcTpaTopom.

4.1.3 TNopagok TeEXHNYeCKoro o6cnyxXnBaHns perucTpaTopa

[Mepnoam4HoCTb TeXHUYECKoro o6cnyXmBaHus:

— eXeMeCSYHbIN TEXHNYECKNI OCMOTP.

— npoBepka paboTocnocobHOCTH B COCTaBe CUCTEMbI (MePUOANYHOCTL onpeaenseTcs
CpOKaMM, yCTaHOBMNEHHbIMW ANS CUCTEMbI HA NPEAnpUATAN).

[MepeyeHb paboT NPOM3BOAMMBIX MPY TEXHUYECKOM OBCNyXMBaHWK:

— [NpoBepka 4YMCTOThI U LEMOCTHOCTU perncTpatopa. Pernctpatop He OOMmKeH UMeTb
MexaHW4eCKMX MOBPEXAeHNN, MPUBOAALIMX K noTepe pabotocnocobHocTw. BHelwHue no-
BEPXHOCTU Npubopa He AOMKHbI MMeTb CrefoB rpsA3n U Nbinu. B cnyyae 3arpAsHeHus npoTe-
peTb MeCTO 3arpA3HeHns Cyxoun candeTkomn.

— [MpoBepka paboTOCNOCOGHOCTN perncTpatopa BCTPOEHHBIM KOHTPONeM. B meHto
"Hactponka" — "Obwue" — "MHdopmauma" B none "CamognarHocTuka" npoKOHTPONMpPOBaTh
oTCcyTCcTBME COOOLLEeHMI 06 omnbkax.

— lNpoBepka HagexXHOCTW KpenneHus pernctpaTopa. [poBeputb HaOEXHOCTb Kpenrne-
HUS permctpaTopa Ha MecTe YCTaHOBKW, NP HeOOXOAMMOCTU 3aTSHYTb BTYNKN KpenneHus K
LMTY.

— lMNpoBepka HageXHOCTU KNEMMHbIX coeanHeHui. [poBepuTb HaaEXHOCTb MOAOKIO-
YeHus kabenew 1 NPOBOAOB K perucTpaTopy, Npyu HeO6XOAMMOCTU NOATSIHYTH BCE BUHTOBbLIE
KpenneHns Ha knemmax.

4.1.4 3ameHa 6aTapen NUTaHUSA BHYTPEHHUX YacCOoB.

4.1.4.1 O6wme cBegeHus

lMnTaHWe BHYTPEHHUX YacoB perncTpaTopa OCYLLEeCTBASEeTCA OT nuTueBon GaTtapeu
Tvna CR2032 (1 wr.). CpegHuii cpok cnyxbbl 6aTtapeun coctaBnseT He MeHee 3 neT.

3ameHa GaTtapewn pervctpaTtopa B npegenax rapaHTUMHOIO Cpoka aKcnnyaTaumm ocy-
LLIeCTBNAETCA NPeanpuaTMeM n3rotoButenem, nnbo cepBucHon cnyxbon notpebutens npu
HanM4yMn NMMCbMEHHOTO paspeLleHns NPeanpUATUS U3rOTOBUTENS.

3ameHa baTapewn perncrtpaTopa nocrne rapaHTUAHOIO CPOKa OCYLLECTBAETCA CepBUC-
Hou cny>6or noTpebutens.

4.1.4.1 NpoBepka ncnpasHocT baTapeun

MpoBepka vcnpaBHOCTY GaTapen NPOBOAUTCA CreaytoLMm obpasom:

- pernctpaTop (C KOPPEKTHO YCTaHOBMEHHbIM BpEMEHEM M AaTON) OTKIOYUTb OT CeTU
NUTaHWs Ha BpeMsi He MeHee 2 MWH;
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- BKMoUUTb peructpatop. OTobpaxkaemble Bpemsi U Aata B permctpatope AOmKHbI Co-
OTBETCTBOBATb TEKYLUMM 3HAYEHUSM BPEMEHN 1 AaThbl.

4.1.4.1 NHCTpyKuma no 3ameHe 6atapeun

4.1.4.1.1 BoiBepHyTb 10 BUHTOB No3. 1 (noTanHble M4, ¢ KPeCTOBbIM LLAULIOM), CKpen-
NALWWX NMLEBYIO NaHenb C MeTannmyeckon 3agHen YacTbto npnbopa:

4.1.4.1.2 Cobnogass OCTOPOXHOCTb, pas3beAuHUTb MEPeHo (Mno3.2 ) U 3aHIo
(nos. 3) yacTtu kopnyca, He OTCoeAMHsIsA Wwnend 1 kabenu oT nepegHen YacTy npubopa.

JIntnesas 6atapes Tvna CR2032 ycTtaHoBNeHa B AepXaTene B yrny nnatel npubopa
(nos. 4).

4.1.4.1.3 Onsa n3BneveHus batapen u3 rHesga Heobxoaumo nopaeTe H6aTaperiky ToH-
KOW LUNNLIEBON OTBEPTKOM CO CTOPOHLI MUHYCOBOIO KOHTAKTa AepxaTtens.

4.1.4.1.4 YcTtaHoBKa HoBoW GaTtapew.

3aBecTu 3a BbICTYNbI "MMACOBOrO" KOHTaKTa AepXatens ofHy CTOpPOHy GaTtapenku un
ycunuem 3awenkHyTb 6ataperiky co CTOPOHbI "MWHYCOBOrO" KOHTaKTa AepaTens.

4.1.4.1.5 BknounTb Npubop B CETb, YCTAHOBUTL TEKYLLEE Bpems 1 aarty.

4.1.4.1.6 BblkntounTb Npubop 13 ceT Ha BpeMsl He MeHee 2 MUH U CHOBa BKITHOYUTD.
Y6eanTbesi, YUTO CUCTEMHOE BPEMSI COOTBETCTBYET TEKYLLEMY.

4.1.41.7 Tlpn nNonoxutenbHOM pe3ynbTaTe NPOBEpPKM paboTocnocobHOCTM YacoB
nponssecTy cbopky npmbopa B 06paTHOM nopsiake.

4.2 lMepuoanyeckyto NOBEPKY PErMCTpaTopoB MPOBOAST HE pexe OOHOro pasa B 3 ro-

Aa B COOTBETCTBUN C YKa3aHUAMMU, I'IpVIBe,CI,éHHbIMVI B pasferie 3 HacTosLLEero pykoBoACTBa Mo
KCnnyaTtauun.
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5 XPAHEHUE

5.1 PernctpaTtopbl OOMKHbI XPaHUTLCSA B CKIIAACKUX MOMELLEHUAX noTpebutens u
nocTaBLlLMKa B silumkax no ycnosusam xpaHeHus 1 FTOCT 15150. Bo3gyx nomelueHus He
[OJMKEH coaepXaTb Nblfv, NApOB KUCIOT U LLIENOYEN.

5.2 Awmkn ¢ pernctpatopamu JoSHkHbI TPaHCNIOPTUPOBATLCS M XPaHUTLCS B Onpe-
[eneHHOM MonoXeHUn, 0603HaYEeHHOM MaHUMYNALMOHHBIMI 3HaKaMu.

5.3 Mocne pacnakoBKU perucTpaTopbl BbIAEPXKUBAKOT HE MeHee 24 4 B CyXOM U
oTannMBaeMoM MOMELLEHUU, YTOObI OHU MpOrpenucb U Npocoxnu. Tomnbko rocrie 3Toro
perucTpaTopbl MOryT GbITe BBeAeHbI B 3KCyaTaumio.

5.4 CpepfHvii CpOK COXPaHAEMOCTN B 3aBOACKOW ynakoBKke B oTanfivBaeMoMm Mo-
MELLEeHUN — He MeHee 6 neT.

6 TPAHCNOPTUPOBAHUE

6.1 PeructpaTopbl TpaHCMOPTUPYIOTCS BCEMM BuAaMu TpaHCMopTa B KPbITbIX
TPaHCMOPTHbLIX CPEACTBax B COOTBETCTBUM C NMpaBWUraMu NepeBo3kU rpy3oB, OeiCTByio-
UMMM Ha JaHHOM BUZe TpaHcrnopTa.

6.2 PaccTtaHoBKa W KpenneHue SILMKOB C permctpatopamu OOSKHbl UCKMoYaTb
BO3MOXHOCTb MX CMELLeHWs U yAapoB ApYr O Apyra U O CTEHKU TpaHcnopTa.

6.3 YcnoBus TpaHCMOPTUPOBaHNSA PErMCTPaTOPOB [AOMKHbI COOTBETCTBOBaTb Tpe-
6oBaHuam FOCT 15150:

- YCNOBUAM XpaHEHUA 5 - ons BCcex BMOOB TpaHCNopTa;

- yCnoBusiM xpaHeHus 3, HO nNpu TemnepaType oT MuHyc 25 go 50 °C - gna mop-
CKMX NEepeBO30K B TPOMaXx.
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NMPUNOXEHUE A

(ObsazaTensHoe)
abapuTHble pasmepsl
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USB-flash HocuTenb

PucyHok A.1 MabapuTHble pasmepbl permctparopa
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PucyHok B.3 — lNMogkntovyeHne AUCKPETHbIX/MaCTOTHBIX BXOA0B M CUMUCTOPHBLIX BbIXOLOB.
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PETMCTPATOP METPAH-910-104K PETMCTPATOP METPAH-910-104K

Datunk ¢ [Oatuuk ¢ Datunk ¢

it
Modbus RTU

Modbus RTU Modbus RTU

RS-485 (1) | |[RS-485 (2)

| Appec N
: MK
: KoHBepTep
|
S I A, H s usB o
! IS A 4
: ____ = RS-485
—————————————————————— A
= CeTb 1 — KoHduryprpoBaHue pernctpatopos, paboTa ¢ apxuBamu (pexum «Slavey). =
. CeTb 2 — C60p 1 perncTpaums AaHHbIX C BHELLHUX YCTPOWCTB No npoTokony Modbus/RTU (pexum
«Master»).
. MopTbl nHTEpdeiicoB RS-485 (1) n RS-485 (2) byHKLMOHAMNBHO MAEHTUYHDI, Ha3HaYeHVe Kaxaoro nopra
BbIGMpaeTcs Npy KOHGUrypauum peructpatopa.
. CornacytoLye pesuctopsl (“TepmmHaTtopbl”) 120 OM ycTaHaBnMBarTCs Ha koHuax nuHun. O6a nopta

nHTepdenca RS-485 peructpatopa UMeIOT BCTPOeHHble "TepmuHaTopbl” (120 Owm). MoakntoveHne nnm
OTKIMKOYEHNE BCTPOEHHbBIX TEPMUHATOPOB OCYLLECTBSIETCS C MOMOLLbIO MOM3YHKOBBIX MUKpOMNepeknoyaTenen,
PacnonoXeHHbIX Y COOTBETCTBYIOLLIMX UHTEPENCHBIX KNEMM.

. BbiBoa 2 (cpefHui) kneMMHo konoaku nopta RS-485 MoXeT UCnonb3oBaThCs AN NOAKMIOYEHUS K
[PEHaAXHOMY NMPOBOAHUKY, K LIENSM CUrHANbHOrO 3a3eMIIeHNst U T.M.
. O603HayeHvie A 1 B nuHnii Andd. WKHBLI YCNOBHO, COOTBETCTBYET 0603HAYEHMIO MUHUIA M/CX

npuemonepeaatynka RS-485 1 MoXeT GbITb MPOTUBOMOMOXHBLIM MO Ha3Ha4YeHUo OT 0603HaYEHNs Ha NopTax
MHTepencoB ApyrMx NPOM3BOANUTENEN K onucaHus B cneuundukaumsax npotokonos (Data+/Data-, D1/D0, T+/T- n
ap.)
. B pexxume «Master» aBToMaTM4eCckn BKIIOHAETCA BHYTPEHHAs «pacTshkka» NUHWUIA ANs yCTpaHeHns
HeonpeaeneHHOCTN COCTOAHUA LWMHBI NPU BbIKIKOYEHHbIX NepeaaTymkax:

500 Om

| e | @

driver

@

5000m "7

PucyHok B.5 — BapnaHT noaknioyeHus K perucTpaTopy BHELIHWUX YCTPONCTB, 06 beANHEHHbIX
B CeTb N0 MHTepdency RS-485.
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1000 m
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LLHH

Mopynb BBOAA-BbIBOAA

MeTpaH-970,
3nmeTpo-MBB eee

Monynb BBOAa-BbIBOAA

MeTpaH-970,
3nmeTpo-MBB

SIS}

|

| |
.

120 OMm|

ERLT

PEMMCTPATOP
MeTpaH-910-104K

H
T

/\ CAN-wwHa

TepmuHaTtop 120 OM noakniodeH

— TEPMUHATOP OTKIIOYEH

PEMVICTPATOP
MeTpaH-910-104K

. CornacytoLme peauctopsl (“TepMmnHaTopbl”) 120 OM ycTaHaBNMBaOTCA Ha KOHLAX MUHUN MEXOY

uensmu «CAN H» 1 «CAN Ly».

. MopT nHTepdeiica CAN pernctpatopa MMeeT BCTPOEHHbI

" "TepmuHaTtop” (120 Om). MopknioveHve

nnn oTKNtoYeHne TepMmnHaTopa OCyLeCTBAETCA C NOMOLLbIO NOM3YHKOBOro MUKponepeknvaTens,

pacnorioXXeHHOro y COOTBETCTBYOLLEro pasbema.

. BbiBoa 2 (cpefHuin) kneMmHow konoaku nopta uHtepderica CAN MOXeT Ucrnonb3oBaTbes ANs
NOAKITIYEHUS K APEHAXHOMY NPOBOAHMKY, K LIEMSM CUrHarbHOMO 3a3eMNeHNs U T.M.

PucyHok B.6 — Cxema noaknodeHnst perncTpatopoB M Moayrnen BBoga-sbiBoga MeTpaH-970,

OnmeTtpo-MBB B ceTb no nHtepdericy CAN.
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3awumTtHoe

_||| 3asemnenve Ha

MecTe YCTaHOBKU

Peructparop )
MeTtpan-910-104K
~220B CeTb
o 30 BT makc. < ~220B/ 30 Br,
AHanorosbin
|:| BbIXOZ 50 My

|:| MCTOUHMK a0l
nuTaHna Ethernet |]
a0j

ot

AHanoroBbin
Bxonl RS-485

PeneiHble BbIXoab!

PucyHok B.7 MoaknoyeHne peructpaTopa k ceTv NUTaHus
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NMPUNOXEHWUE B

(ObsazaTensHoe)
CxeMbl MOAKNIOYEHNST perncTpaTopa npu noBepke

P1 Peructpartop
Kanan
AB/AN MeTPaH'910'104K
* - ~220B
@) . 30 BT makc.
Axanorosbii
0, 3
1l
F
Ethernet 2 |:|
. 3 =
g [}
. S
°
RS-485
AHanorosbli i§|
BXOA

Cxema NopakIoYeHns Npu n3mepeHum:
- HanpskeHus u curHanos TI1 kaHanamun AB;
- HanpshkeHnsa kaHanamu All.

P1 — nctoyHmk o6pasuoBoro HanpsxkeHus.
PucyHok B.1 — Cxema nogknioveHns permctpaTopa npu onpefeneHun OCHOBHOW Mo-
rPELLUHOCTM NPU U3MEPEHUN HAMPSXKEHNS N BbIXOOHOrO curHana Tr1.

Perncrpartop
a) MeTpaH-910-104K
~220B
. 30 BT makc.
AHanorosbii
BXO0[, 3 |:|
g
1l
@
0
) =
(7]
. : L
o
6) i
RS-485
AHarnorosbIin Eg‘
BXOA

a) Cxema nogknioYeHns Npy U3MepeHnun Toka
kaHanamu AB.

6) Cxema noakmnoYeHns Npu n3MepeHun Toka
kaHanamu All.

P1 — kannbpaTtop noctosiHHoro Toka (METPAH-510 MKM);
PucyHok B.2 — Cxema nogknioveHus permctpaTtopa npu onpeaeneHun oCHOBHOW Mo-
rPELUHOCTM N3MepeHns Toka.

114



MpogomkeHune npunoxexus B

(- BT
/ & o Perucrtpartop
<
MeTpan-910-104K
9™ ~220B
VSR
1O O 0|« A . 30 BT makc.
RO HanorosbIn
__O O o )
02 2 ] BXoA 2 |:|
Kanan -
o
AB Ethernet 2 |:|
° = =
g Q
: B 0
3 o
°
RS-485
AHanorosbIl Egl
BXOA,

CxeMa noAKnioYeHUst Npu U3mMepeHun conpoTmeneHus u curHanos TC kaHanamu AB

RO — mepa conpotuenenns 10 Om, 50 Om; 100 Owm; 200 Om.

PucyHok B.3 — Cxema nogkntoveHns permctpaTopa npu onpeaeneHun OCHOBHOW Mo-
rPELLUHOCTM NpU N3MEPEHUN CONPOTUBNEHUS, BbIXOAHOrO curHana TC.

Peructpartop
MeTpaH-910-104K
~220B
|:| 30 BT makc.
P1 3 |:|
JL . :
(*) +8 ° Ethernet g |:|
. i

|:| RS-485

N
A , O~ YacTtoTHo- Egl
( N UMNYNbCHbIN

L, 9— BXOZ,

P1 — NeHepaTOp MMNyrbLCOB

PucyHok B.4 — Cxema nogknoveHns permcTpaTopa npu onpeaeneHun oTHOCUTENbHOM
NOrpeLUHOCTM N3MEPEHUS HaCTOThI.
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MpogomkeHune npunoxexus B

Perucrparop
MeTtpaH-910-104K
30~BzzoB
T MaKcC.
P1 D z |:|
* +l Ethernet o |:|
o) o) D 1 i
3
i &
|:| RS-485
/ N
( L O | AHanoroBsblit i§|
\:: 0| BbIXO[,

P1 — amnepmeTp noctosiHHoro Toka (METPAH 510-TKM)

PucyHok B.5 — Cxema nogksoyeHns peructparopa npu onpeneneHnn ocHOBHOW Mo-
rPELLHOCTM BOCNPOM3BEAEHNS! TOKOBbLIX CUTHANOB.

Perucrtpatop
eTpaH-910-104K

M
AHanorosbin —
BbLIXOZ, ~220B / 30 BT makc. —
O~ Ethernet
o |~ McTouHmk o
nUuTaHuA |]

i

-
[ |
il

[
Ll 1

L

/e

PeneliHble BbIxoab!

T
) A N |:| A RS-485
q oo AHanoroBbIi E§|
¢ 0|~ BXOf,

° jrA—

PucyHok B.6 — CxemMa MNOAKMIOYEHUs perucTparopa npu MpoBEPKE 3MEKTPUYECKOMN
NMPOYHOCTU U30MALMMN N SNEKTPUYECKOTO CONPOTUBIIEHUS U3ONALNN.
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(ObsazatenbHoe)
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PucyHok I".1 — Bblpes B WwuTe Nog ycTaHOBKY perncrparopa
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NMPUNOXEHWUE O

(CnpaBoyHoe)
—
PEMMUCTPATOP
Tabno «Pyoun»
jj/n;oao,q «BUTas napax»
)
3
¥
%]
o
~——_

PucyHok E.1 MogkntoveHne 1abno k perncrpatopy no nHtepdgency RS-485

LiBeToBas mapkvpoBka uHTepdericHoro nposoga RS-485 co ctopoHbl Tabno:

MpoBoa o603Ha4YeHue
Benbin A
CuHnia B
OKpaH «3emMnsa» nHtepdenca
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