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JlaHHOEe pYKOBOJCTBO IO 3KCIUTyaTalMd NpeAHa3HA4YeHO ISl O3HAKOMIICHHS C
TEXHUYECKUMHU XapaKTEePUCTUKAMU, YCTPOUCTBOM U MPHUHIIMIIOM paboThl TPUOOPOB LM -
POBBIX 3JIEKTPOU3MEPUTENBHBIX MHOTO(YHKINOHANBHBIX cepun LIIM B o6bpeme, HeoOxo-
JVMMOM JUIS1 DKCIUTyaTaluHy.

B cBs3u ¢ mocTostHHON paboToil MO COBEPILIEHCTBOBAHHIO MPUOOpPa, B KOHCTPYK-
IO U TpOrpaMMHOe oOecrieueHrne MOTYT ObITh BHECEHbI M3MEHEHUs, He BIUSIOIINE Ha
€ro TeXHUYECKHE U METPOJOTHUYECKNE XAPAKTEPUCTUKU U HE OTPAKEHHBbIE B HACTOSILIEM
TOKyMEHTE.

1 OIIMCAHHUE

1.1 Haznauenue

1.1.1 TIpuGopsl 1ubpoBbIE 3IIEKTPOU3IMEpPUTETbHbIE MHOTO()YHKIIMOHAIbHbBIE
cepun IIM (B nanpHelieM — npubOpsl), MpeaHa3HauYeHbI A1 U3MEPEeHUs, OTOOpaKeHHUsI
U npeoOpa3oBaHus B UGPOBON KOJ 3JIEKTPUUECKUX MapamMeTpoB B Tpex(azHbIX Tpex-
MPOBOAHBIX U TpeX(a3HbIX YETHIPEXIIPOBOIHBIX IITEKTPUUECKUX CETIX MEPEMEHHOTO TO-
Ka ¢ oToOpakeHNeM pe3yJibTaTa u3MepeHusl B I poBoii Gopme.

1.1.2 ITprOopsl NPUMEHSIIOTCS B SHEPIeTHKE U APYTUX 00JIACTSIX MPOMBIIIIIEHHO-
CTH AJIsS KOHTPOJIS 3JIeKTprudecKkux napameTpoB. [Ipubopsl MOryT mpuMeHsIThes AJisi pabo-
Thl HA MOPCKHUX CyAaX, MpeJHa3HAaYEHHbIX 111 HEOTPAaHUYEHHOIO palioHa IJIaBaHUsl.

[Tpubopsl umeroT unrepdeiic RS485. Bo3mMokHOCTh mepenayn 3HaUeHUH napa-
METpOB MO HHTep(deiicaM MO3BOJISIET HMCIOIB30BaTh MPUOOPHI B aBTOMATHU3MPOBAHHBIX
CUCTEMax JUCIEeTYEPCKOro yMpaBJICHUs, a TAK)Ke BBINONHATh QYHKUHUU TeJeCUTrHaln3a-
L[MU U TeJleyIpaBieHus yepe3 BHEIIHU M OJIOK.

[TpuGopsl obecneunBaOT U3MepeHre, 0ToOpaKeHue U mepeaayy:

- IIapaMeTpPOB PEeKMMa IEKTPUYECKOU CETH - CPEIHEKBAaApPaTUYECKUE 3HAUYCHUS
[IEPEMEHHOI0 TOKA U HAIIPSDKEHUs], aKTUBHOM, pEAaKTUBHOU U IIOJIHOU MOILIHOCTEH;

- IapaMeTpoB peXUMa JJIEKTPUYECKOW CETM HA OCHOBE TOKOB M HANPSIKEHUU
OCHOBHOM TapMOHMKHM - [JEWCTBYIOLIME 3HAYEHUs IIEPEMEHHOIO TOKA, HANpPsLKEHUS,
aKTUBHOW, PEaKTUBHOM U TOJIHOW MOIIIHOCTEN;

- YaCTOTHI CETH.

[Ipubopsl obOecrneurnBarOT OTOOpa)KEHUE COCTOSTHUSI BXOJOB  JIUCKPETHBIX
CUTHAJIOB (TellecUrHaiau3alus) ¢ Mocjeaylolleld nepegadyeil cocTosSHUN 1o HUGPOBBIM

uHTepdeiicam.
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B 3aBucumocTtu ot 3akaza mpuOOphl UMEIOT OrpaHUYeHHbIe (YHKIIMOHAIbHbIE
BO3MOXXHOCTH W TPUMEHSIOTCS TOJIBKO [UJIsi M3MepeHusi mapameTpoB akTuBHOU (P),
peakTuBHOM (Q) Mnu akTUBHOM U peakTuBHOU (PQ) MolIHOCTEH.

1.1.3 IlpuGopbl UMEIOT rajnbBaHUYECKYIO Pa3BsA3Ky MO LEMsIM MUTaHUSA U IO MO-
CJIeI0BAaTeJIbHBIM BXOJHBIM U BBIXOJHBIM LIEIISIM.

1.1.4 TIpuOOpsl UMEIOT UCIIOJIHEHHSI [T0 BXOAHBIM CUTHAJIaM, AHarna3oHaMm h3Me-
pEeHUH, HanpsHKEHUIO MMUTaHUs, KOJIMYECTBY U THITYy UHTepP(elcoB, HATMUYHMIO JUCKPETHBIX
BXOJIOB, JUCKPETHBIX/aHAJIOTOBBIX BHIXOJIOB, CXeMe U3MEepPEeHUs, 10 LIBETY UHIUKATOPOB U
rabapuTHBIM pa3Mepam.

[Tpubopbl MMEIOT BO3MOXHOCTH MPOrpPaMMHMPOBAaHUS [Wala3oHa [OKa3aHUH
(mpubopsl ¢ HOMUHAIBLHBIMU ToKamu 1 A, 5 A u HanpspkerueMm 100 B).

1.1.5 IIpubopsl co CBETOAMOIHBIMH CEMHCETMEHTHBIMU WHAMKAaTOpaMH (1anee
M0 TEKCTy — MPUOOPHI C HU(PPOBBIMA HHIWKATOPAMU) U3TOTABIMBAIOTCS JJISl SKCILTyaTa-
LM B YCIIOBHUSIX YMEPEHHO-XOJOJHOI0 KIMMara (KIMMaTthudeckoe ucronHenue Y XJI3.1
no 'OCT 15150-69), mo yCcTOWYMUBOCTH K BO3ACHCTBHUIO KIMMAaTHYECKUX (PaKTOPOB OTHO-
csares k rpynne 4 mo ['OCT 22261-94 u npenHa3zHayeHsl sl paboThl IpU TeMmmepaType OT
Munyc 40 o mmoc 70 °C 1 OTHOCUTENBHOM BIAXXHOCTH BO3yXa He Ooiiee 95 % mpu TeM-
nepatype moc 35°C.

1.1.6 ITo mexaHn4ecKUM BO3JEHCTBUSM MPUOOPHI OTHOCSTCS K BHUOpPOYyCTONYM-
BbIM U BuOpornpouHbiM, rpymna N1 mo 'OCT P 52931-2008.

1.1.7 IlpuGopsl, npeaHa3HauYeHHbIE AJIs dKCIUTyaTallid Ha MOPCKUX CyAaX, MO yc-
TOMYMBOCTH K KIMMATHUYECKUM U MEXaHUUYECKUM BO3JICHCTBUSIM COOTBETCTBYIOT TpeboBa-
HusaM Poccuiickoro Mmopckoro peructpa cynoxojctsa (IIpunoxenue 13, 14 p.10, 4u.IV Tp.
PC/TH).

[Tpubopsl, npenHa3HaYeHHBIE AJIs KCIUTyaTalud HA MOPCKUX CyZax, OTHOCST-
csl K KiIuMatudeckoMy HcrnojiHeHrnto OM, kareropus pasmelleHus 2, 1jsi paboThl npu
temnepatype oT MuHyc 40 no mitoc 55 °C U OTHOCUTENIBHOM BIaXHOCTH 95% npu Tem-
nepatype mioc 25 °C.

1.1.8 Ilpubophl UMEIOT KOPIYC LIMTOBOTO KPETUICHUsI CO CTEMEHBIO 3allUTh
IP50 no nepenneit nanenu no 'OCT 14254-2015, nnst npubopoB, NnpegHa3HaAuYEHHBIX

JUISL DKCILTyaTallii Ha MOPCKUX cyliax, creneHsb 3amuThl [P52 mo I'OCT 14254-2015.
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[To 3aka3y nmpuOOpPbl MOTYT M3rOTABIUBATHCS CO CTeNeHblo 3auuThl [P66 mo me-
penneit nanenu o 'OCT 14254-2015.
1.1.9 Tlo cTeneHu 3alUTHl OT OPAXKEHUS IEKTPUUECKUM TOKOM IMPUOOPHI COOT-
BeTCTBYIOT Kiaccy 3amuthl 11 mo I'OCT 12.2.007.0-75.
1.1.10 Mudopmanust 06 uconHeHUH MpHOOpa COAEPKUTCS B KOJE MOJTHOTO yC-
JIOBHOT'O 0003HAUYEHMS:
HMa-b-c—-d-e-f-g—h-i—j,
rne HHIMa — ucnonnenue npubopa B 3aBUCUMOCTH OT rabapuTOB:
— M96; 111M120;
b — HOMUHaNBHOE HaNpsHKEHUE:
- TuHeiHoe HamnpshbkeHue — 100 B, 400B;
- kK03 ¢uULIKUeHT TpaHchOpMalMK IO HANpsHKeHUIO (HOMHUHAIbHOE HampshKeHHe
BTopruHOr oOMoTKH 100 B);
¢ — HOMUHAQJIbHBIN TOK:
— ¢aznsiii Tox 1,0 A; 5,0 A;
— koadurmeHT TpaHcHopMaIuu 1Mo TOKy (HOMUHATBHBIN TOK BTOPUYHON OOMOTKH
1AusSA);
d — ycioBHOe 0603HaUeHMEe HAMPSKEHUS MUTAHUS:
—220BY — yHuBepcangbHOE NMMUTaHKe: HalpshKeHWe nuTaHus ot 85 no 270 B
nepemeHHoro Toka yactotoit 50 I'u uiin ot 100 g0 265 B mOoCTOSIHHOTO TOKa;
— 24BH — nuTaHue MOCTOSHHOTO TOKa HampsikeHueMm (24+12/-6) B;
€ — YCJIOBHOe 00O3Ha4YeHue HaJu4uMsl JOIMOJHUTeNbHOro nnrepgeiica RS485 u nuckper-
HBIX BXOJIOB:
— X — OTCYTCTBHUE JIOTIOJTHUTEIBHOTO HHTep(elica U TUCKPETHBIX BXOJIOB,
— RSX — Haym4me nOnoHUTEILHOTO HHTepdetica Py OTCYTCTBUH JUCKPETHBIX BXOJIOB,
— RS04 — nannure nonoaHUTENBHOTO HHTEp(deiica u 4 TUCKPETHBIX BXO/a,
— RS06 — Hannuue AOMOIHUTENBHOTO HHTEpdeiica u 6 TUCKPETHBIX BXOAOB (TOJIb-
ko aas HIM120),
— X08 — oTcyTcTBHE AOMOJIHUTENBHOrO UHTepdeiica mpu HAIUYUU § AUCKPETHBIX
BXOJIOB;

IIpumeuanue - [Ipy oTCYTCTBUM AUCKPETHHIX BXOJIOB (e = X, € = RSX) npubop MoXeT uMeTh UCHOJIHE-

HHUEC C BBIXOJHBIMU CUT'HaJIaMHU (aHanor OBBIMH HJIN Z[I/ICerTHBIMI/I).

f — ycnoBHoe o603Hauenue Hannuusa unrepgeiica Ethernet, yacoB peanbHOro BpeMeHu:
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— X — YKa3bIBaeTCs NMPU OTCYTCTBUM;
— RE — nannuue naTepdetica Ethernet,
g — YCJIOBHOE 0003HaUYEeHUE CXEMbl U3MEPEHMUSI:
311 — nns TpexnpoBogHOM cetr; 411 — 11 YeThIPeXpPOBOIHOM CETH;
h — uBeT nHAMKATOPOB
K — kpacubiif 1iBeT; 3 — 3eneHbiii 1BeT; K — KeJThIH LIBET;
1 — HaJTM4Yre BBIXOJHBIX CUTHAJIOB
— X — YKa3bIBaeTCs MPU OTCYTCTBUM NapaMeTpa;
- 01 — HayIMuKMe OAHOTO IUCKPETHOTO BBIXOJA;
- 02 — HayinuMe ABYX JUCKPETHBIX BBIXOOB;
- 03 — HasInuMe TpeX AUCKPETHBIX BBIXOJIOB;
- 10(a) — HanM4YKe OJTHOTO BBIXOJHOI'O aHAJIOTOBOTO CUTHAJA,
- 20(a,b) — HaIMuKe ABYX BBIXOAHBIX aHAJIOTOBBIX CUTHAJA,
- 30(a,b,c) — HanMUKME Tpex BBIXOAHBIX aHAJIOTOBBIX CUTHAA,
rjae a,b,c — ycnoBHbIe 0003HAUCHUS AUANa30HOB U3MEPEHUs] BBIXOJHBIX aHaIoro-
BbIX curHaoB (A=0...5 MA; B=4... 20 MA; C=0...20 MA; AP =0...2,5...5 MA;
BP=4...12...20 MA; CP =0...10...20 MA; EP =-5...0...5 MA)
(ITpumep: (30(C,A,B); 30(B,B,C); 20(C, B); 20(A,A); 10(A));
HpnMeanne — I HpI/I60pOB, HUMCHOIUX CIICHUCIIOJIHCHUC P unn Q, MOET OBITh UCIIOJIHEHUE TOJIE-
KO C OJTHUM BBIXOJHBIM aHajorosiM curHasioM (IIpumep: 10(A)); 11 npuOGOpoB, UMEIOMIMX CIIELUC-
nojaHeHue P Q, MOX€ET OBITh HCIIOJIHEHHE TOJIBKO C ABYMs BBIXOJHBIMH AHAJIOTI'OBLIMH CHI'HAJIaMH
(ITpumep: 20(A, BP))
j — cnenucrnonHeHue (AJsi npubopa, UMeIero orpaHuYeHHble (PYHKIHOHAJIbHbIE
BO3MOKHOCTH U H3MEPSIOIIEro TOJbKO NapaMeTPbl MOIITHOCTH )
— X — YKa3bIBaeTCs NMPU OTCYTCTBUM NapaMeTpa;
- P — ucnonnenue npubopa a5t ©3MEpeHHs] aKTUBHON MOIITHOCTH;
- Q — ucnonHeHue npubopa IJIsi K3MEPEHUS PEaKTUBHON MOIITHOCTH;

- PQ — ucnonnenue npubopa Jj1si M3MepeHns aKTUBHON M peaKTUBHOW MOIIHOCTH;

IIpumeuanue — s TpUOOPOB € MUPPOBBIMH  MHAWKATOPAMH, MPETHA3HAYCHHBIX JUTS SKCIUTyaTaluu
Ha MOPCKHX CyJaX, yKa3bIBaTh B KOHIIE (hOPMYJIBI 3aKa3a, yepe3 3alsiTyio, KIMMaTHYeCKOe UCIIOTHEHNE

«OM2y.

BapuanTs! ucnonsenuii npudopos 1M

| Tun | l'[apameTp KoJa INoJIHOI'0 yCJIOBHOI'O 0003HaUeHMsI
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npudopa | HomuHanbHoe 3Ha-

I[Ma |uenme wim kod>ddu- Hanps- | Hanmuuue nononnu- | Hanwuue |YcenoBHoe o6o-| Liger | Hanmuuwme | Croeu-
HeHT TpaHchOpMa- KeHue |TelbHOTO MHTep(eiica| MHTepdeiica | 3HaUEHKE CXe- | MHIU- | BBIXOAHBIX | HCTIOJN-
H I;[ - p TUTAHUS [A TUCKPETHBIX BX0A0B| Ethernet |MbI M3MepeHMs| Kallvik | CUTHAJIOB | HEHHE ™
b c d e f g h i j
U: I: 24BH: x; RSX +
IM96 ’ N ’ x; RE 311, 411 KJXK,3 +
u/100 | I/1;1/5 | 220BY RS04; X08 X
U; I; 24BH; x; RSX +
HIM120 ’ ’ ’ x; RE 311, 411 K,K,3 +
u/100 | I/1;1/5 | 220BY RS04: RS06; X08 X

* s npuOOpoB, UMeIoLIKX crietucnoiaHenre P unn Q, MoxkeT ObITh UCIIOTHEHHE TOJBKO C OAHKUM BBIXOJIHBIM aHa-
noroBbiM curHanoM (ITpumep: 10(A)); A npuOOPOB, UMEIOIIMX crielucnoaHeHre PQ, MoxkeT ObITh UCTIOTHEHHE
TOJIBKO C JIByMsI BBIXOAHBIMH aHajioroBbeiMu curHaiamu (I1pumep: 20(A, BP))

[Ipumeyanus

1 3HaKk «+» O3Ha4YaeT HaJIM4YMe BCEX BO3MOXKHBIX BAPUAHTOB MapameTpa B GpopmyJie 3akasa.

2 3HaK «X» 03HAYAET, YTO MAPAMETP OTCYTCTBYET

[Tpumep 3anucu 0603HaUeHMs TPUOOPOB MPU UX 3aKa3e:

- s pubopa 1M 120, umeroliero cieayroye XapakKTepUCTUKN: HOMUHAIb-
Hoe HanpspbkeHue 400 B, HomuHanbHbiil Tok 5,0 A, HanpsikeHne nutanud ot 85 1o 270 B
nepemeHHOro Toka yactotod 50 I'q minm ot 100 mo 265 B moCTOSSHHOrO TOKa, Hajauyue
nomnonHuTenbHOro uMHTepdeiica RS485 n 4 nuckpeTHBIX BXOIOB, YETHIPEXITPOBOAHAS
CXeMa U3MEpEHUs, JKENThIN 1IBET UHANKATOPOB,

IM120 — 400B — SA —220BY — RS04 —x—4I1- K -x—Xx

TY 25-7504.211.1-2010;

- niig npubopa [LIM120, nmerolero cieayrouuye XapakTepUCTUKNA: HOMUHAIbHOE
HanpspkeHue 100 B, HomuHanbHbiil ToK 1,0 A, Hanpsbkenne nutanus 24 B mocTossHHOTro
TOKa, HallM4yue NOMOJIHUTeNbHOro uHTepdeiica RS485, yetpipexnpoBoaHas cxema u3Me-
peHus, 3eJieHbI BeT MHAUKATOPOB, Hanu4uue anagoroBoro Bbixoza (0...5) MA, skcrutya-
Talys Ha MOPCKUX CyJax;

HM120 - 100B - 1A —24BH — RSX —x—4I1-3 - 10(A) — x, OM2

TY 25-7504.211.1-2010;

- st mpubopa [1IM96, nmerorriero ciieayroIre XapakTepuCTUKU: KodDPuImeHT
TpaHchopManuu 1Mo HanpsokeHuro K., =10000/100, koaddunineHT Tpanchopmaluu mo To-
Ky K;=1000/5, Hanpsokenue nmutanus ot 85 1o 270 B nepemenHoro Toka yactoroit 50 I'ng
unu ot 100 1o 265 B mocTosiHHOrO TOKa, 8 AUCKPETHBIX BXOJOB, TPEXITPOBOJHAS CXeMa
U3MEpeHHsl, KPAaCHBIN I1[BET WHANKATOPOB, OTPaHUYEHHBIN (HYyHKIIMOHAT Tprudopa 1 n3Me-
peHUE TOJIbKO aKTUBHOM U PEaKTUBHOW MOIIHOCTH

H{M96 — 10000/100 — 1000/5 — 220BY — X08 — x - 3I1 - K- x-PQ

TY 25-7504.211.1-2010.
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1.2 TexHu4eckne XapaKTepUCTHKH
1.2.1 TIpuGopsl obecnieunBarOT W3MEpPEHUE IMapaMeTPOB PEXUMa TPEXITPOBO/I-
HBIX M YeThIPEXITPOBOJHBIX 3JIEKTPUUYECKUX CeTel MEepeMEeHHOIro TOKa, OTOOpa)KkeHue Ha
upoBBIX UHAUKATOpax U mepenady no uHtepdeiicam RS485, Ethernet pesynpraTta us-
MEepEeHUs B COOTBETCTBUU C Tabmuuen 1.

Tabmuna 1 — M3mepsiemble mapaMmeTpsl 11l TPUOOPOB

I/I3MepeHHe ]E COOTBCTCTBUU Hepe):[a'{a 1o
0603Ha- CO CXEMOM U3MepeHHst niTepdeiicy
[TapameTtp qeHMe (mapamerp g*) ok
g=31 | g=4n | CUAD
JleiicTByromee 3HaueHue (Ha3HOTO HANIPSDKEHHUS Ua - + -+
Up - + -/+
Uc - + -+
CpenHee aeiicTByIomee 3HaYeHNEe (a3HOTO Ha- U - + -/+
TPSDKEHMS
JleiicTByto1ee 3HadeHne Mexay(ha3HOro Hampsi- Uap + + +
KEHU UBC + + +
Uca + + +
Cpennee aeiicTBylolee 3HAUCHUE MEX Ty Pa3HOTO U, + + +
HaTPSHKCHUS
JleiicTByromee 3HaueHue (pa3HOro TOKa 15 + + +
Is - + -/+
Ic + + +
Cpennee neiicTByrolee 3HaueHHE (pa3HOTO TOKa | + + +
AKTHBHAsi MOIITHOCTH (ha3bl HArpy3Ku *** P4 - + -/+
Py - + -/+
Pc - + -+
CymmapHas akTUBHAsI MOIIIHOCTH *** P + + +
PeaktuBHast MOITHOCTH (a3bl HATPY3KH *** Qa - + -/+
Qs - + -/+
Qc - + -/+
CymMapHast peakTUBHAsI MOIITHOCTH *** Q + + +
[TonHast MOIITHOCTE (ha3bl HATPY3KU SA - + -/+
Sk - + -/+
Sc - + -/+
CymMapHast oJTHast MOIITHOCTh S + + +
Koaddurment MomHOCTH B Kaxa0# ¢aze COSPA - + -/+
cosQp - + -/+
COSP¢ - + -/+
OO0muit K03 PUITUESHT MOIITHOCTH CoSQ + + +
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Oxkonuanue Tabauipl 1
H3mepeHue B COOTBETCTBUM

o ITepenaua no
OGo3ma- | C© CXEMOH u3Mepenns (na- nHTepdeiicy

[Tapametp pameTp g*) ok

JeHue
(3I1/41D)
g =3I1 g =4Il
YacToTa cetn F + + +

* TTapameTp koza yciaoBHoro obo3nadenus [I[Ma—-b—-c—d-e—-f-g—h—-i—j

** B03MOXHOCTD nepeaaun 3HAYCHUH OIIPCACIICHHBIX IMapaMCTpOB IIO HHTCp(beIC&M 3aBUCUT OT

CXEMBI U3MCPCHHUA.

*#% M3amepsiemMble TapaMeTphl IpU Hcnoib3oBanus mpudopa 1M co cnenmcnonnenuem P, Q, PQ (B

3aBUCHUMOCTH OT 3211(3.33.)

[Tpumeuanue — [Tox cpeTHIM TeHCTBYIOIMM 3HAYeHHEM (a3HOro Toka (MexaydasHoro wim ¢asHo-
rO HANpsKCHUs) CIEAyeT MOHUMATh CpeHeapu(PMETHUECKOE 3HAUCHHE CYMMBI JICHCTBYIOIIMX 3Ha-

YeHU# Ga3HbIX TOKOB (MEX Ty pa3HbIX WIH (pa3HBIX HAPSKCHHIH).

1.2.2 Yucno uudpoBbIX HHANKATOPOB — 3. UKCIIO NeCITUYHBIX pa3psioB KaXI0-

ro uudposoro uHauKaropa — 4,0. L{BeT cBeueHus: Lu(POBBIX UHAUKATOPOB, B 3aBUCHMO-

CTH OT 3aKa3a, KPaCHBIMU, XKEIIThIN WIIU 3€JICHBIN.

1.2.3 HoMuHanbHBIE 3HAYCHUS BXOAHBIX TOKOB H Haﬂpﬂ)KeHI/IfI, HU3MEPACMBIX

MOIITHOCTEH COOTBETCTBOBYIOT 3HAYCHUAM, YKA3aHHBIM B Ta6J'II/IL[e 2. HomunaneHOE 3Ha-

yeHue Kod(hduireHTa aKTUBHOW MOIIHOCTH COSPoy=1, KOd(hduimeHTa peaxTUBHON

MOIIMHOCTH Sil’l([)HOle . HomMmmHanbHO€ 3HaueHHe 4acTOThI HU3MCPACMBIX CUTHAJIOB 50 F].I.

Tabmura 2
Hamnpsoxenne HomunanbpHas MOITHOCTB
Hanpsixenue N
JUHEHOe .. | (axTHBHas, peaKTHBHASI,
CxeMma ¢asnoe, B HomuHanbHbBIH
(Mexydasznoe), B . noJiHas), BT, Bap, B-A
nu3Mepe- ((azusrit) TOK,
HomuHuans- HomunHuans-
HUs IIpenen [Ipenen A Tpexdaznas
HOE 3Haye- HOE 3HaYe- daznas
U3MEpEHHS U3MEpEHHSI (cymmapHast)
HUE HUE
Tpexmpo- - - 100 120 1,0 - 173.,2
BOJIHAS 5,0 866,0
(g* = 31D - - 400 480 1,0 - 692.8
5,0 3464,1
Yerpipex-| 57,73 69,82 100 120 1,0 57,7 173,2
npoBon- | (57,7*%%) 5,0 288.,6 866.0
Hast
(g*=411)| 230,94 277,1 400 480 1,0 230,9 692.8
(230*%*) 5,0 1154,7 3464,1
* Ilapametp koga ycnoBHoro oobo3nayenus H{Ma—-b—-c—-d—-e—-f-g—h—-i—j
** YcenoBHOE 0003HAYCHHE HOMHHAITBHOTO (pa3HOTO HAIIPSHKCHHUS.
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1.2.4 Jlnama3oHbl W3MEpPEHUs BXOIHBIX CUTHAJIOB COOTBETCTBYIOT 3HAYSHUSIM,
yKa3aHHBIM B TabswuIle 3.

MakcumanbHbIN 1ranazoH oToOpaxenus ot -9999 no 9999.

Tabmnuma 3
BxonHoii curnain Jnama3oH u3mepeHust

Tok, A oT 0 10 2,0 Lion *
Hanpspxenue, B oT 0 10 1,2 Uy ¥*
Uacrtora, I'n oT 45 1o 55
KoadpumnueHT akTHBHON MOIITHOCTH COS( +0...1...0)
Kos(puuuenT peak THBHOH MOLIHOCTH +(0 ...1... 0) — IS YETHIPEXTIPOBOIHON CXEMbI H3MEPEHHUSI;
sing +(0,5 ... 1...0,5) — 115 TpeXnpoBOIHON CXEMBI U3MEPEHUS
KoaddunreHnT nckaxeHus CHHyCOUIalTb-

o Z He 6ozee 20
HOCTH BXOJIHOTO HaNPsDKeHHS, %o

* Iow — HOMHHAIIBHOE 3HAUEHUE TOKA.

** Upon — HOMUHATBHOE 3HAYCHHE HAIPSHKCHUS

1.2.5 HanpsikeHne nuTaHusi TpruOOPOB COOTBETCTBYET 3HAYEHMSIM, MPUBEIECH-
HBIM B Ta0uie 4.

Tabmuna 4

VYcnoBHOE 0003HaUEHUE HAMIPSIKEHUS

x Hanpsoxenne nutanust
nutanus (nmapametrp d *)

24BH (24+12/-6) B mocTostHHOTO TOKa

oT 85 10 270 B mepemennoro Toka gyactotoit (50 + 2,5) I'it umm

220BY ot 100 1o 265 B mocTossHHOTO TOKA

* Tlapametp koja yciaoBHoro obo3navenus [[[Ma—b—-c—-d—-e—f—g—h—-i1—j

1.2.6 MomHoCTb, noTpediisieMas npuoopamMu 1o ey MUTAHUS MPU HOMHUHAb-
HBIX 3HAYEHUSIX BXOIHBIX CUTHAJIOB, He Oojee 15 B-A.

1.2.7 BxogHO€e conpOoTUBIICHUE AJIs1 KaXK0l NapajuiesbHo 1enu He MmeHee 2 MOwM.

HanpspbkeHue Harpy3ku A Kax 7ol mociie/loBaTesIbHOW 1eNu NP HOMUHAIb-
HOM BXOJIHOM curhaiie He 6oJiiee 20 mB.

MOIITHOCTB MO KaKJIOMY W3MEPUTEIBHOMY BXOJy TOKA (HAIPSIKEHUSI) COCTABIIS-
eT He Ooiee 0,2 B-A.

1.2.8 Bpems ycraHoBieHus pabouero pexuma He O6onee 30 muH. Bpems «xo-
JomHOTO» cTapTa He Gojyee S c.Ilpubopbl paccunMTaHbl Ha HEMPEPHIBHYIO KPYIJIOCYTOY-
HYI0 padoTy.

1.2.9 Bpewms u3mepenus ve 6oiee 0,1 c.

10
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1.2.10 TIpubopsl obecnieunBaroT nepeaadyy M3MEPEeHHbIX U BBIYUCISIEMBIX Iapa-
METPOB B COOTBETCTBUHM ¢ Tabnuieil 1 mo uudpossiM nutepdericam RS485 u Ethernet.

[ToxnepxuBaemble HHTEPHEHCH U IPOTOKOIBI OOMeHa:

- «ITopt 1 (RS-485)», «ITopt 2 (RS-485)», npoTokos oOMeHa Ha3HadaeTcs Mpu
HacTpoiike, moctymHble BapuaHThl: ModBus RTU (BkirowaeT HUKIMYECKUN PEXAM
nepenavyn Jjsi 0TOOpakKeHHWs W3MEPEHHBIX U BBIUMCISIEMBIX MMapaMeTpoOB Ha BHEIIHHUX
WHMKaTOpax), CKopocTh oomeHa 9600-57600 6ut/cex.

- «Ethernet»:

a) 10Base-T - TOCT P M3K 60870-5-104;

6) ModBus TCP.

1.2.11 IIpubopsl MOTYT UMETh AUCKPETHBIE BXOJbI M JOMOIHUTENIbHBIA HUHTEp-
¢etic RS485 B cooTBeTcTBHM ¢ TabmuIeil 5.

CocTosiHMe AMCKPETHBIX BXOJOB OTOOpakaeTcsi Ha HU(POBBIX WHAUKATOpPaxX U

nepenaercs no uatepdeiicam RS485, Ethernet.
Tabmnura 5

[Tapamertp e * Bun n napameTpbl IUCKPETHBIX BXOJ0B

X JluckpeTHBIE BXO/IbI U IOMOJIHUATENbHBIA HHTEepdeiic RS485 oTcyTcTBytoT

4 TUCKPETHBIX BXOJOB C BUJOM BXOJIHOTO CUTHAJIA «CYXOH KOHTAKT»

C MaKCHUMaJIbHbIM TOKOM B niersix curHanuzanuu 10 MA (Riuaun = 0 Om),
HaIpsDKEHUEM Ha Pa30MKHYTHIX KiieMMax: 24B,

3amuTol OT Jipedesra - punbTparus apedesra - 10 mc (onpeaeneHne METoI0M Tpex
BEIOOPOK O SMC), € TalTbBAHUYECKUM pa3/ieJICHHEeM OT OCTAIbHBIX IeMnel mpudopa.
Hamnumne nonomautensHoro narepgdeiica RS485.

RS04

6 TMCKPETHBIX BXOJOB C BUJOM BXOJIHOTO CUTHAJIA «CYXOH KOHTAKT»

C MaKCHUMaJIbHbIM TOKOM B niernsix curHanuzanuu 10 MA (Riuaun = 0 Om),
HaIpsDKEHUEM Ha Pa30MKHYTHIX KiieMMax: 24B,

3aIuUToM OT Jpedesra - punbTpanus apedesra - 10 Mc (ompeseneHue METOJIOM TPex
BEIOOPOK O SMC), € TaTbBAHUYECKUM pa3J/ieJICHHEeM OT OCTAIbHBIX IeMnel mpudopa.
Hamnumne nonmomautensHoro narepgdeiica RS485.

RS06

Hanuuue nononuurensHoro untepgeiica RS485 mpu oTcyTcTBUM AMCKPETHBIX
BXOJIOB.

RSX

8 TMCKpETHBIX BXOJOB C BUIOM BXOJIHOTO CUTHAJIA «CYXOH KOHTAKT»

C MaKCHUMaJIbHbIM TOKOM B niersix curHanuzanuu 10 MA (Riuaun = 0 Om),
HaIpsDKEHUEM Ha Pa30MKHYTHIX KiieMMax: 24B,

3amuUToM OT JApedesra - punbTpanus apedesra - 10 Mc (ompeseneHne METOIOM TPex
BEIOOPOK O SMC), ¢ TalTbBAHUYECKUM pa3/ieJICHHEeM OT OCTAIbHBIX IeMel mpudopa.
OTtcyTcTBHUE TONOTHUTEIIBHOTO HHTEep(eiica RS485.

X08

* Tlapametp koja yciaoBaoro obo3navenus [[[Ma—b—-c—-d—-e—f—g—h—i—]

11
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VYpoBeHb cpabaTbiBaHUs JUCKPETHBIX CHUTHAIOB B nuaraszone ot 7,5 mo 80 B.
HoMuHanbeHbI# TOK TUCKPETHBIX CUTHANIOB MPU 3aMKHYTBHIX KOHTaKTax He O6ojee 7 MA.

ComnpoTuBiieHre BHEIIIHEH 1enu KaHana U3MEepeHHUs:

- TIp¥ HOMUHAJILHOM 3Ha4YeHuH comnpotuBieHus 150 Om duxcupyercs coctos-
HHE «3aMKHYTO»,

- TIpM MUHAMAJILHOM 3HadyeHWH comnpoTuBieHus 50 kOm dukcupyercs coctos-
HHE «PA3OMKHYTO.

1.2.12 TIpubGopsl MOTYyT MUMETh JWara3oH W3MEHEHUH BBIXOJHOIO aHaJOrOBOTO

CUTHaJIa W IMAaIla30H MOKa3aHUM B COOTBETCTBUM C T&6J’IHL[€I>1 6.

Tabauma 6
Yci10BHOE 0003Ha- ﬂHaHagOHU Hopmupyrormee
YeHHe aHATIOrOBOrO NU3MCHCHUU 3HAYCHUC I[I/IaHa3OH HOpMPIpYIOH.[GG
BEIXOTIA BBIXOJIHOT'O BBIXOJIHOTO o Kasami 3HAUEHYE
(mapam eTI[ i %) aHaJIOrOBOI0 aHAJIOrOBOTO OKA3aHMii
p p CUrHaia, MA curHajia, MA
A or 0 10 5 5
B ot 4 10 20 20 or 0 o N N
C or 0 10 20 20
AP 0..2,5..5 5
BP 4..12...20 20
-N...0..+N N
EP -5...0...+5 5
Cp 0..10...20 20
* IIapameTp Koza ycinoBHoro ooozHaueHus [[fMa—-b—-c—-d—-e—f—-g—h—i—j

1.2.13 IIpubopsl MOTYT UMETh HCIOJHEHHE C NUCKPETHHIMU BBIXOJAMH TalibBa-
HHUYECKH Pa3[eJICHHBIM OT OCTAJIBHBIX LIEMel, ¢ KOMMYTAalMel MOCTOSIHHOTO HaIPSKEHUS
no 300 B u toxkom no 100 MA unu nepemenHoro HampspbkeHust 1o 200 B u TtokoMm a0
100 MA 1o Ka)Xa0My BBIXOAY.

1.2.14 Tlpubopsl, nMmerolue WcToiHeHne ¢ mudpoBbiM uHTepPeiicom Ethernet,
MOTYT UMeTh (PyHKIHIO «Yachl pealbHOTO BPeMEHM» C MOJACPKKOW CHHXPOHU3AIUH 10
SNTP. To4HOCTP CMHXpPOHH3ALMHU OT BHELIHErO0 MCTOYHMKA He Xyxke | mc. TodHOCTh
oTcUeTa BpeMEHHU 4acoB cocTaBiisgeT He Xyxe 500 mkc. [Ipu oTCyTCTBUM CHHXpPOHU3AUUU
4yacoB MpuOopa OT BHEIIHET0 UCTOYHMKA YXOJl BpeMeHHU He mpeBsbimaet 0,5 ¢ B CyTKHu.

CuHXpOHHM3ALKS YacOB pealbHOro BpeMeHU Mo npoTokoiry SNTP Bo3MokHa mo

untepdeiicy Ethernet ¢ mro6b1x cepBepoB ¢ noanepxkoi NTP.

12



0IT4.140.333 PO

1.2.15 Tlpubopbl HMMEIOT BO3MOXXHOCTh HACTPOWKH JWara3oHa IOKa3aHUh ¢
yuyeToM  Kod(pPUUMEHTOB TpaHChOpMalUMKW 1O  HANpsDKeHHIO  (AJ11  BHELIHMX
TpaHchOpMaTOpPOB HAMPSHKEHUS ¢ HOMMHAJIBHBIM HAMpsHKEHHEM BTOPUYHOW OOMOTKH
100 B) u mo ToKy (Ans BHEWIHMX TpaHCPOPMATOPOB TOKA C HOMHHAIBHBIM TOKOM
BTOpUYHOUW O0OMOTKM 1 A m 5 A) uepe3 uudpossie uHTepdeiiceit RS485 u oT kHOMOK
yIIpaBJICHUs Ha [IepeIHEN MTaHeu.

1.2.16 IIprOopsl UMEIOT BO3MOKHOCTbH ONEPATUBHOIO W3MEHEHUs SIPKOCTH CBe-
yeHMs HU(POBBIX MHANKATOPOB depe3 Ludposble nHTepdeiicsl RS485 ¢ momoukio npo-
rpaMMbl KOH(UTYpaTOopa U OT KHOTIOK yNpaBJeHUs Ha NepeiHel naHenu.

1.2.17 ITpubopsl UMEIOT BO3MOKHOCTh BbIOOpa BUJa OTOOpakaeMbIX Ha MHIMKA-
TOpax TEKYIIMX MTapaMeTPOB IPY OMOILIM KHOIOK yIPABJICHUs HA NTepeHEN TaHENH.

1.2.18 IIpubopsl UMEIOT eIUHUYHbBIE CBETOANOHbIE UHAUKATOPBI AJIs YKa3aHUs
JOTIOJIHUTETbHON MH(POPMAIIUHU O TEKYIIUX 0TOOpakaeMbIX MmapaMeTpax.

Bun mapameTpoB u MOpSAIOK MX OTOOpakeHUs Ha LU(POBBIX MHAMKATOpAX IMpH
MEePEeKIOYEHNN KHOIOK Ha JMLEBON naHenu npudopa st TpexnpoBogHoi (311) u yeTsI-

pexnpoBoaHoi (411) cxeM u3MepeHns COOTBETCTBYET Ta0IuLe 7.

Tabmuna 7

YcnoBHoe OTto6pakaemMble TapaMeTphI

o0o3Haue-

HUE CXEMBI

maveperma| |+ | 2 | O 4 5061 7| 8 |9 | 10 [11]12]13

Uab | Ia |Pcym | Pcym |Pcym | Hz

3[1 | Ubc | - |Qeym|Qeym |Qeymjcos | DI | . ; - ]
Uca | Ie | Iep |Un.cp |Scym

Ua |Uab| Ia Pa Qa | Sa [cospaPcym (Pcym | Pcym (Pcym | Hz

ATT Ub |Ube!| Ib Pb Qb | Sb |coseb|Qcym |Qcym | Qecym |QcyM | cos | DI
Uc |Uecal Ic Pc Qc | Sc |cosoc|Icp |Un.cp|Ud.cp [Scym | -

1.2.19 DnexTpuueckass U30JALMs Leneld npudopa, He WMEIOIIUX rajbBaHUYe-
CKOH CBsI3U, MEXIY cOOOM M MO0 OTHOIICHHIO K KOPITYCY BbIAEPKUBAET MPU HOPMAIbHBIX
YCJIOBHSIX B Te€UeHUE | MUH JEHCTBHE MCIBITATEIbHOTO HAMPSKEHUS [IEPEMEHHOr0 TOKa
MPaKTUYECKH CUHYcOoUIaabHOU hopmbl yacTtoToit (50 + 2) ['11 ¢ meiicTByrOmMM 3HAUYCHU-
€M B COOTBETCTBUU C TabmuIeH 8.

DIEeKTPUYECKOe COMPOTUBIICHUE M3OJISIIIMN MEXy IeTsIMHU, YKa3aHHBIMU B Ta0-

nuie 8, B HOpMaJIbHbBIX yciIoBUsX He MeHee 40 MOwm.

13
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Tabmnuia 8
I/ICHLITaTeJ'[LHoe HaHpHX(eHI/Ie, B, Me)K)ly uernamMmu
AHa-
Koprmyc Lermu U Lemwu I mﬁzﬁm n};}rlg-
BBIXO/I
Hcnonnenue npudopa Huckper- Huckper- Huckper- | Jluckpet-
H HBbIX BXOM, HBIN BXOU, HBIN BXO,|HBIX BXOM,
enu JIUCKPET- JIUCKPET- JIUCKPET- | MUCKPET-
, Ll[ﬁ?_]’ HBIﬁ/gHa- Lenn 1]{[;;% Hblﬁ/gﬂa- H;&E Hblﬁ/gﬂa- HBIﬁ/gHa- Unrep-
UCTIH | o g JIOTOBBIN YIS JIOTOBBIN S JIOTOBBIM | JTIOTOBBIN (beﬁg
I BBIXO/I, BBIXO/I, BBIXOZ, | BBIXOJI,
UHTEp- HHTEp- WHTEp- | WHTEp-
(eicb (hetichbl (hetichbl (eticb
g}ﬂa‘m(’B‘c'zzOBy'e‘f' 2200(2200| 2200 | 820 | 1350| 820 |1350| 820 1350 | 500
g:[ﬁ\_/[ia-4OOB-c-22OBY-e-f- 2200/2200| 2200 [2200|2200| 1350 |2200] 2200 1350 | 500
hm_iMa'IOOB'C‘z“BH‘e'f‘g‘ 2200/2200| 2200 | 820 | 820 | 820 | 820 | 820 1350 | 500
h”l_iMa“‘OOB‘C'z“BH'e‘f'g' 2200/2200| 2200 [2200| 1350 | 1350 |2200| 2200 1350 | 500

1.2.20 Jlomyckaemble 001acTH OCHOBHOM MPUBEJEHHOM MOrPELIHOCTH Yy, a TaK-

e abCcooTHOM morpemHocTd AX nmpubopoB 1Mo U3MepsieMOMY WJIM BBIUMCIISIEMOMY Tapa-

MeTpy X He MpeBbIIAIOT 3HAUeHU, yKa3aHHBIX B Tabuuiie 9.

Ta0mura 9
V3amepsieMBIii mapaMeTp Yys %0 Hopmmpytomee AX
3HAYECHHUE
JleticTBytoriee 3HaueHue (pazHOro HAMPSHKEHUS
0,2Uon < U < 1,2U 00 10,2
JlelicTByrol1iee 3HAUEHUE JTMHEMHOTO HAPSIKEHUS U, om
0,2U,on <UL 1,2 Upou +0,2
JleficTByto1iee 3HaueHne (pa3HOTO TOKA L now
0,01,00 ST <2 Lou 10,2
AKTHUBHAsI MOIIIHOCTD (a3bl HATPY3KU P now
CymMmMmapHasi akTUBHAsI MOIITHOCTh Puow -
PeakTuBHAs MOIIIHOCTH (ha3bl HATPY3KU +0.5 Qg.om
CymMmMmapHasi peakTUBHAsI MOITHOCTh Quon
[ToHas MOIITHOCTH (ha3bl HArPY3KU Sp.uom
CyMMapHast ojiHast MOIIHOCTh Siom
Koadpurnment momrHoctu cos ¢ +(0,1...1) mpu
0,6 Upon < U < 1,2:Upoy -
0,2 T < 1< 2,0 Liou
Uacrota cetn, I'11 - 10,01

* O003HaUYeHNE TIOTPELTHOCTH: v, - IPUBEIEHHAs; A — aOcotoTHaAs

14
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1.2.21 Tlpenenbl momyckaeMbIX IOMOJHUTENBHBIX IMOTPEIIHOCTeN H3MepeHuH,

BbI3BAHHBIX U3MCHCHUCM BJIMANOIIUX BCJINYHUH OT HOPMAJIBHBIX 3H3‘I€HI’II>1, COOTBECTCTBY-

0T 3HaYEHUSIM, pUBeJIeHHBIM B Tabmuie 10.

Taomura 10
HaumenoBanue Jnana3oH 3HaueHMt [Ipenensl gomyckaemoi
BJIMSIFOIIEN BEIIMUNHBI BJIMSIIOIIEN BEIIMUNHBI JIOTIOJTHUTEIIBHON
MOTPEUTHOCTH
U3MepeHus/IpeoOpa3oBaHUs
N3menenune temrepaTypbl Jos VXJI3.1
o 0,5 mpeena A0MyCcKaeMbIX
OKPY KarOIIIEero BO3/lyXa OT ot —40 o +10 °C; .
. R OCHOBHBIX MOTPEITHOCTEH
HOpPMaJIbHOU ot +30 o +70 °C
. Hna YXJI3.1
H3MeHeHne OTHOCUTENbHOU o
N ot 80 1o 98 %
BJIQYKHOCTH OT HOPMaJIbHON o
(mpu Temmnepatrype +35 °C)
H3menenune 4acToThl ceTH, 11 oT 45 1o 55 0,5 npenena g0mycKaeMbIX

N3menennn kos¢punmenta
MOIITHOCTH

ot 0 1o mroc 1;
ot mwaroc 1 o 0;
ot 0 1o muHycC 1;
oT munyc 1 10 0

OCHOBHBIX HOFpCI.HHOCTCfI

IlocTosHHEI TOK
ot 100 mo 220;

0,5 mpeena AOMyCcKaeMbIX
OCHOBHBIX MTOTPEIIHOCTEH

N3meHeHne HanpsDKEHUS CETH ot 220 o 265
YHUBEPCAJIBbHOTO NUTaHus, B ITepemeHHBIN TOK
ot 85 1o 220;
ot 220 1o 270
Brnusinue BHENIHET0 OAHOPOIHOTO
MarHMTHOE T0JI€ MOCTOSIHHOTO WX
MEePEMEHHOI0 TOKa C YacTOTOM 0.4 0,5 mpenena g0mMycKaeMbIX

BXOJHOTI'O CUIrHalia Impu caMmoOM

HeOJIaronpusiTHOM HallpaBlIEHUU U

(haze MarHUTHOTO TOJISL, KA/M

OCHOBHBIX TTOTPEMTHOCTEN

1.2.22 TlpuGopsl ¢ HUPPOBBIMU WHAMKATOPAMH SIBISIFOTCS TEIUIO- U XOJO0-

YCTOMUYMBBIMHU B JlMana3oHe temneparyp oT MmuHyc 40 no muroc 70 °C, npu 3TOM npeensl

JOITyCKAaeMOW JONOJHUTEIBHOW ITOIPEIIHOCTH, BBI3BAHHONW W3MEHEHHWEM TEeMIIepaTyphl

OKpY>arollero Bo3ayxa oT HopMmaibHoii (20 = 5) °C no mo0oii TeMnepatypbl B padouem

Irarna3oHe TeMIeparyp, He MPeBbIIaloT 3HaUYeHUH, yKa3aHHbIX B Tabnuie 10.

1.2.23 OcHOBHas MOrPeIHOCTh MPUOOpa NPU U3MEHEHUH HAIPSKEHUs TUTaHUS

B IIpeaciiax, YKa3aHHbIX B Ta6J'II/IL[e 4, HE IIPCBBIIIACT IIPCACTIOB ,Z[OHYCK&@MOI?I OCHOBHOM

IMOTrP€IHOCTHU, YKa3aHHBIX B Ta6J'II/II_Ie 9.
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1.2.24 Tlpenensl nomyckaemMoil OCHOBHOW MPUBEASHHOM MOTPEIIHOCTH B HOP-
MaJIbHBIX YCJIOBUSX MPUMEHEHHS MPU U3MEPEHUH BXOJHBIX MapaMeTpoB U IpeobOpaszoBa-
HUU B BBIXOJIHbIE aHAJIOTOBbIe cUTHAIBI paBHBI £ 0,5 %.

Ilpenen momyckaemoil OCHOBHOM IOIPEIIHOCTH BBIPaXX€H B BHJIE€ NPUBEACHHON
norpemHocTi. HopMupyroiirie 3HaueHus] BBIXOJAHBIX aHAJIOTOBBIX CUTHAJIOB MPUBEIACHBI
B Ta0nuie 6.

[TorpemrHocTh TpuOOpPa HOpMHUpYETCst O6e3 yueTa MOTrpelnrHoCTel TpanchopmaTo-
POB HaNpsKeHUS U TOKa.

1.2.25 Tlynbcaiysi BEIXOJIHOTO aHAJOTOBOI'O CHUTHAJa MPUOOPOB HA MaKCHUMAallb-
HOI Harpy3ke He Oosee 90 MB s mpubopoB ¢ nuana3oHOM W3MEHEHHM BBIXOJIHOTO CHUT-
Haja oT 0 10 5 MA, -5...0...+5 MA, 0...2,5...5 MA u He 6onee 60 MB nis npubopoB ¢ aua-
[1a30HOM HM3MEHEHHM BBIXOJHOro curHaja ot 4 nmo 20 MA, 4...12..20 MA, 0...20 B,
0...10...20 B.

1.2.26 Bpemsi ycTaHOBIIEHHUSI BBIXOJIHOTO aHAJIOTOBOIO CHTHaia MPUOOPOB MpHU
CKauK00Opa3HOM M3MEHEHUH BXOJHOTO CUTHAJIa MO MOCJeN0BaTeIbHON 1eNK OT HYJIeBO-
ro 3HaYeHMsI J10 JIF0OOT0 B Mpejienax Auana3oHa u3Mepenuii e 6omnee 0,5 c.

1.2.27 Tlpu u3MepeHnn U MpeoOpa3oBaHUU B BBIXOJHBIC aHAJOTOBBIE CUTHAJBI
npeenbl TOMyCKaeMbIX JTOMOJHUTEIBHBIX MPUBEACHHBIX MOTPEITHOCTEH MPUOOPOB, BhI-
3BaHHBIX OTKJIIOHEHUEM BJIUSIOIINX BEJIMUYUH OT HOPMaJIbHBIX 3HAU€HU, paBHbI 3HAYCHU-
sIM, YKa3aHHBIM B Tabiuie 10.

1.2.28 Ilpubopsl, UMerolIe UCTIOJHEHHE C BBIXOJHBIMU aHAJIOTOBBIMH CHUTHa-
JJaMH, YCTOMYMBBHI:

— K pa3pbIBy Harpy3ku Ha aHaJlOTOBOM BBIXOJi€ MPU HOMHUHAILHOM 3HAaY€HUU
BXOJHOTO CUTHAJIA;

— K 3a3eMJIEHHIO JIIOOOT'0 BEIXOJHOT'O 3aKMMa aHAJIOTOBOI'O BEIXOJIA.

BenuunHa HampsbkeHHsT Ha Pa30MKHYTBIX BBIXOAHBIX 3a)KMMax IPU ITOM He
noikHa rpesbimath 30 B.

[Ipu 3a3emiieHUN BBIXOAHOTO 3a)KMMa MPUOOPHI TOJKHBI COOTBETCTBOBATH Tpe-
ooBanuro 1.2.22.

1.2.29 ITpubopsl BBIAEPKUBAIOT KPATKOBPEMEHHBIC TIEPETrPy3KH BXOJIHBIM CHTHA-

JIOM C KpaTHOCTBIO OT HOMHUHAJIbBHOT'O 3HAUYCHHA CUT'HAJIa B COOTBETCTBHUH C Ta6JII/IL[eﬁ 11.
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Tabmumna 11
HaumenoBanue KpatHOCTb Yucio HHT;?;EQCTB MeI/)IKHﬂT;I;[ BBE;HMH

ueneii ipudOpoB  roxa Hanpsokenus | HEPEIPY3OK TepEerpy3Ku, ¢ | Meperpy3KaMu, ¢

2 - 10 10 10

[TocnenoBaTenbHbIC 7 - 2 15 60

uery (ToKa) 10 - 5 3 2,5

20 - 2 0,5 0,5

ITapannenpbie nenm L5 9 0.5 15

(HanpsKeHus)

1.2.30 IlocnenoBatenbHbIe U MapalielbHbIE LEMH MPUOOpa BbIIEP)KUBAIOT B Te-
YyeHue 2 4acoB Meperpy3Ky COOTBETCTBEHHO TOKOM M HalpsikeHueM, paBHbIM 150 % ot
HOMHMHAJIFHOTO 3HaUYeHUs, IPY HOMHUHAIFHOM 3HaUYe€HUHU KO3 PHUIEHTa MOIIIHOCTH.

1.2.31 IIpubops! ABIAIOTCS TEIJIO-, XOJIO0JI0-, BIArONPOYHBIMU, T. €. COXPAHSIIOT
CBOM XapaKTEepUCTUKU MOCJe BO3JAEHCTBUS Ha HUX TemmepaTypbl oT MuHyc 50 °C no
mwiroc 55 °C ¥ OTHOCUTENBHOW BIIAXKHOCTH BO3ayxa He Ooiee 95 % mpm Temmeparype
witoc 35 °C, cOOTBETCTBYIOIIUX MPEAEbHBIM YCIOBUSIM TPAaHCIIOPTUPOBAHUS.

1.2.32 TIpubopsl B TpaHCIOPTHOHN Tape 00JaJar0T MPOYHOCTHIO MPU TPAHCIIOP-
TUPOBAHUMU, T. €. BBIJIEPKUBAIOT O€3 MOBpPeXAeHUI B TeueHue |1 yaca TpaHCIIOPTHYIO TPsi-
cKy ¢ yckoperueM 30 m/c”, gactoroii ot 80 10 120 yIapoB B MHHYTY.

1.2.33 Tlo ycTOWYMBOCTH K MEXaHMYECKUM BO3ACHCTBUSM MPHUOOPHI SBISIOTCS
BUOpoOycTOMuMBBIMU U BUOponpouHbiMH, Tpynmna N1 mo 'OCT P 52931-2012, T.e. yc-
TOMYMBBI U MPOYHBI K BO3JAECHCTBUIO CUHYCOMUIAJIbHOM BHOpaluy B IMara3oHe 4acTOT OT
10 mo 55 I'y mpu ammuntyae cmewenus 0,15 M.

1.2.34 I'lo 3amuIIeHHOCTA OT BO3IEHCTBHUSI TBEPIBIX Tesl MPUOOPHI COOTBETCT-
BytoT koxy IP50 o 'OCT 14254-2015.

ITo 3aka3zy mpubOpbl MOTYT U3rOTABIMBATHCS CO CTEMEeHbo 3auThl [P66 no mne-
penneit nanenu B cootBeTcTBUU ¢ [[OCT 14254-2015.

1.2.35 TpeGoBaHus K 37I€KTPOMAarHUTHOW COBMECTUMOCTHU

1.2.35.1 TlpuGopbl ynoBIETBOPSIIOT TpeOOBaHUSM, MPEIbSBISIEMbIM IO JJIEK-
TpoMarHuTHoi coBMecTUMOCTH B cooTBeTcTBUM ¢ [[OCT P MOK 61326-1-2014 nns 060-
pynoBanus kiacca A. [TomexoycToHYnBOCTh MPUOOPOB yIOBIETBOPSIET KPUTEPHUIO Kaue-
ctBa (yaknuonupoBanus «A» mo 'OCT P MOK 61326-1-2014.

1.2.35.2 YpoBeHb MHIYCTPUATBHBIX TTOMEX MpU paboTe MpUOOPOB HE MpeBbIlIa-
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eT 3HayeHul, ycraHoBiaeHHbIX ' OCT 30805.22-2013 nns oGopynoBaHus kiacca A.

1.2.35.3 TIpuOops! ycTOWYMBBI K 3JEKTPOCTATUYECKUM paspsiiaM M0 CTEHNeHU XKe-
CTKOCTH 3, 10 KpuTepHio KadecTBa (pyHkmoHuposanus A coriacHo 'OCT 30804.4.2-2013.

1.2.35.4 IIpubopskl ycTOMUMBBI K HAHOCEKYHIHBIM UMITYJIbCHBIM TIOMEXaM IO CTe-
MeHU KeCTKOCTU 3 AJs uemneil natepgeiica, Mo CTENEHU XEeCTKOCTU 4 1is 1ienell u3mepe-
HUSI, TI0 KpUTepHio KadecTBa pyHkunonrnposanusi A cornmacao ['OCT 30804.4.4-2013.

1.2.35.5 TlpuGopbl ycTOWUYMBBI K MHUKPOCEKYHIHBIM HMITYJbCHBIM IOMEXam
OOJBIION SHEpPruM MO KPUTEpUIO KadecTBa (YHKLUOHUPOBaHHS A  COIJIaCHO
I'OCT P 51317.4.5-99:

- 110 CTETIEHM >KECTKOCTH 3 MPU BO3AECUCTBUU MMOMEXH MO LEeNH MUTaHUs («IIPOBOA —
MPOBOJI»), TI0 KpUTEpHIo KadecTBa pyHkImoHupoBanus A coriacHo ['OCT P 51317.4.5-99;

- 110 CTETIEHM >KECTKOCTH 2 MPU BO3AECUCTBUU MMOMEXH MO LEeNU MUTaHUs («IpOBOA —
3eMIIS»), TI0 KpUTepuIo KadecTBa ¢pyHKipoHnpoBanus A cornacao [[OCT P 51317.4.5-99;

- [0 CTENEeHM JKECTKOCTH 3 NpH BO3JCHCTBUM MOMEXHU MO LensM HHTepdeiica,
CUTHAJIbHBIM LIEMSM U AUCKPETHBIM BXOJAaM, M0 KPUTEPHIO KadecTBa (PYyHKIIMOHUPOBAHUS
A cormacHo I'OCT P 51317.4.5-99.

1.2.35.6 IIpuOops! yCTONYMBEI K JTUHAMUYECKUM MU3MEHEHHUSM B LIETSX 3JIEKTPO-
MUATaHUSA:

- ipu npoBanax HarpspkeHust 30 % ot U,y (1 mepuon); 60 % ot U,y (50 nepuo-
JIOB) IO KpUTepHIo kadecTBa (pyHkunonuposanus A cornacio 'OCT 30804.4.11-2013;

- ipu nipepbiBanuyn HanpspkeHus 50 % ot U,y (1 mepro) mo KpuTepuro KavecT-
Ba ¢yHknuonupoBanus A; 100 % ot U,,, (50 meprnomoB) mo KpuTepuro KadecTBa GyHK-
uuronunpoBanus B cornacHo I'OCT 30804.4.11-2013.

1.2.35.7 Tlpubopsl yCcTONYMBBI K BO3AEHCTBUIO PaJMOYaCTOTHOIO 3JIEKTpOMar-
HUTHOI'O TIOJIS 110 CTEINEHU JKeCTKOCTH 3, IO KPUTEepHUIO KadecTBa (PyHKLMOHUPOBAHUS A
coriacHo ['OCT 30804.4.3-2013.

1.2.35.8 IIpubopsl ycTOHYMBBI K KOHAYKTHUBHBIM IMOME€XaM HaBeIEeHHBIMHU pa-
JUOYAaCTOTHBIMM 2JIEKTPOMArHUTHBIMU IOJISIMU 110 CTENEHU XKECTKOCTH 3, M0 KPUTEPHUIO
kauecTBa QpyHkironuposanus A coriacao ['OCT P 51317.4.6-99.

1.2.35.9 Ilpubopsl ycTOWYMBHI K KoOJieOATEeNbHBIM 3aTyXarollUM ToMeXaM IO
CTeTIeHH JKeCTKOCTH 3, MO KpHUTEepUIO0 KauecTBa (PYHKIMOHUPOBAaHUS A COTJIacHO
I'OCT P 51317.4.12-99.

1.2.35.10 IIpubopel ycTOMYMBBI K KOHAYKTHMBHBIM IMOMEXaM MPOMBIIUIEHHON
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YacTOTHI MO CTETEeHH KECTKOCTH 4, M0 KPUTEepHIo KadecTBa (GyHKIIMOHUPOBaHUS A co-
rnacHo ['OCT P 51317.4.16-2000.
1.2.35.11 IlpuGopbl yCTOMUUBLI K BIUSIHUIO HECUHYCOUAAIBHOCTU HAIPSIKEHUS
(BnmustHue rapmonuk) cornacHo 'OCT 32144-2013.

1.2.36 T'abapuTHbie pa3Mmepbl U Macca MPUOOPOB COOTBETCTBYIOT 3HAUYCHMUSIM,

IpUBEJICHHBIM B Tabsumie 12.

Tabauma 12
KoHcTpykTHBHOE HCIIOHEHUE ["aGapuTHBIC pa3zmepsl, Macca,
(a¥) MM, He OoJjiee KT, He OoJiee
11IM96 96x96x103** 0,5
[MIM120 120x120x103** 0,9
* TlapameTp koja yciaoBHoro obosnavyenus [[[Ma—-b—-c—-d—-e—f—g—h—i
** PazMephl JaHBI ¢ YIETOM 3aJHEH 3aIIUTHON KPBIIIKH.

1.2.37 TpeGoBaHUs K HAIEKHOCTH
1.2.37.1 Hopma cpenneid HapaOOTKH Ha oTka3 npubopoB He meHee 250000 y B
YCJIOBHSIX SKCILTyaTallWu.
1.2.37.2 Cpennuii cpok ¢y )05l AJist TprOOPOB ¢ MUPPOBBIMU UHIUKATOPAMU HE
MmeHee 30 ner.
1.2.37.3 Tlpubopsl OTHOCATCA K BOCCTaHABIMBAaEMbIM, PEMOHTUPYEMbBIM H3Jie-
ausim. CpeniHee BpeMsi BOCCTaHOBJIEHUS! pa00TOCIIOCOOHOIO COCTOSIHUS MPUOOPOB He 00-

nee 1 4.
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1.3 /lonosHuTe/bHbIE APAMeTPbl H XapaKTepPUCTHKH NMPUOOPOB, NMpeaHa-
3HAYEHHbIX JJIfl FKCILUIyaTAIlUM HA MOPCKHUX CyJax

1.3.1 Ilpubopbl yCTOMUMBBI K OTKJIOHEHUIO HANPSHKEHUS] U 4YaCTOThl OT HOMHU-
HaJBHBIX 3HAUYCHUW MTapaMeTPOB MUTAHMS, YKa3aHHBIX B Ta0uie 13.

Taomnura 13

OTKIIOHEHNE OT HOMUHAJIBHBIX 3HAYEHU I
[TapameTp nuTaHus JUTUTENHHOE, KpaTKOBPEMEHHOE
% % BpeMms, C
Harmpskenue (mepeMeHHbIN TOK) +6...-10 | £20 1,5
Yacrora +5 + 10 5
Harnpsixenue (IMOCTOSTHHBIN TOK) + 10 10 | qukamyeckue OTKIOHEHHUS MyIbCAMH

OcHoBHas OrPELIHOCTh MPUOOPOB MPU OTKIOHEHWU HANPSKEHUS U 4acTOThI
NUTaHUs He MPEeBbILIAeT MpeesioB A0MycKaeMoll OCHOBHOM MOIPELIHOCTH, YKa3aHHBIX
B Tabmue 11.

[Tpubopsl, mosnyyaroue NUTaHUE OT AaKKYMYJISITOPHBIX OaTapeil, HafexXHo pa-
00TaloT MpHU OTKJIOHEHUSIX HaIpspKeHUs TUTaHus oT mitoc 30 1o Mmunyc 25 % ot HoOMu-
HaJIbHOTO 3HAYEeHMS.

TpexkpaTHOe MCUYe3HOBEHHME MUTAHUS B TEUEHUE 5 MUH IPOAOIKUTEIbHOCTHIO
no 30 ¢ He oka3bIBaeT BIUSHUS Ha pabOTOCIIOCOOHOCTH MPHOOPOB.

1.3.2 TIpubophl M0 KIMMATUUYECKUM BO3JEHCTBUSIM SIBIISIFOTCS:

— TEIUIOYyCTONYMBBIMU IpHU TemrepaType mioc 55 °C, X0J010yCTOMYUBBIMU
npu temnepatype muHyc 40 °C, npezesnsl 10MycKaeMON JOMOJHUTEIbHON MOTrpeIIHo-
cty Ha Kaxzasle 10 °C, BbI3BaHHOW M3MEHEHUEM TeMIlepaTyphbl OKPYIKaOIIero Bo3ayxa
B MHTepBasie pabounx TemrmepaTyp oT HopMaibHOU (20 £ 5) °C nmo moboil B mpeaenax
oT muHyc 40 mo mmoc 55 °C, He npeBbiatoT 0,5 MpeesoB I0MycKaeMoi OCHOBHOM
HOTPEIIHOCTH;

— paborocniocoOHbIMU Npu TemriepaType miatoc 70 °C (He BBI3BIBAIOT MOBPEXK-
JIEHUH CUCTEM aBTOMAaTHU3ALMH, UX 3JIEMEHTOB U YCTPONCTB);

— XOJIOIONPOYHBIMU NpHU TeMiepaType Mmunyc 50 °C.

1.3.3 Ilpubops! sBisAtOTCS BnaroyctroduuBbiMU. [lpenensl momyckaemoi mo-
MOJIHUTEJIBHOM MOTPelIHOCTH NpU HW3MEHEHMM OTHOCHUTEIbHOW BIIAXXHOCTU OT HOp-
maibHOM (30 - 80) % npu temneparype (20 +2)°C go (80 +3) % mnpu TemmepaTtype
(40 £2) °C, a takxe a0 (95 £ 3) % npu temneparype (25 £ 2) °C He npeBbIIIAIOT Mpe-

JIeJIOB JOITyCKaeMOW OCHOBHOM MOTPEIIHOCTH.
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1.3.4 Tlpubopsl sABASIOTCS BUOPOMPOYHBIMU TIPU BO3ACHCTBUU BHUOpaIlMU C

HqacToTaMHU, YKa3aHHbBIMHU B Ta6J'II/ILIe 14.

Ta0mnura 14
[Togananazon JlmuTeNnbHBIC UCTIBITAHUS KparkoBpeMeHHbIE UCTIBITAHUS
qacToT, I'11 AmIutya, MM Bpewms, u AMIuTyia, MM Bpewms, u
2-8 1.4 450 2.5 9
816 0,7 220 1.3 4.5
16 — 31,5 0,35 110 0,7 2.2
31,5-63 0.2 55 0,35 1,1
63 — 80 0,12 25 0,2 0,5

1.3.5 Ilpubops! sBASITOTCS BUOPOYCTOMUYMBBIMU MPU BO3JEHCTBUM BUOpaAIIUU C
yactotamu oT 2 10 100 I'u, mpu yactoTtax ot 2 Ao 13,2 ' — ¢ amnuTy0oi nepemeitie-
Hui £ 1 MM 1 ipr gacTotax ot 13,2 10 100 'y — ¢ yekopenuem 7 m/c® (0,7 g).

1.3.6 TIpuGopsl ABIAIOTCS yIapONPOYHBIMU MPU BO3AEUCTBUHM YJIApOB MOOYe-
PEAHO B KaKJOM U3 TPeX B3aUMHO MePIEeHIUKYJISIPHBIX HAMPaBIEHUN ¢ YCKOPEHUEM He
meree 70 m/c> (7 g) 1 gacToToit ot 40 o 80 yzapoB B MuHyTy. KommdectBo ymapos
noJkHO ObITh He MeHee 1000. Y napbl 1OMKHBI OBITH PABHOMEPHO paclpeeeHbl MEX-
JTy UCTIBITAHUSIMH MPHU PA3TUYHBIX MMOJOKEHUAX Tprbdopa.

JIMUTenbHOCTh AEHCTBUS yIAPHOTO YCKOPEHMS JOJKHA COOTBETCTBOBATH Tpe-
OoBaHUsIM, YKa3aHHBIM B Tabmule 15.

Tabmuma 15

3HayeHHE HU3IIEH pe30HaHCHOM JImuTenbHOCTh IECTBUS
4yacToThl npudopa, [’ YAQPHOTO YCKOPEHUsI, MC
Jo 60 18+5
60 — 100 11+4
100 —200 6+2
200 - 500 3+1

[Iprmeuanue — eciiv TEXHHUECKHE XapaKTePUCTUKH 000pYA0BaHMs He 00eCcleUnBaroT Tpedye-
MO JUIMTEIFHOCTH JIEHCTBHS yIAPHOTO YCKOPEHHUS, TO JIOIYCKAETCS TPOBEICHUE HCITBITAHUH C JIITH-
TEJBHOCTBIO JCUCTBUSI YAAPHOTO YCKOpeHUs, onpeaensemoii mo ¢opmyne J = 3000/f, rae J — amu-
TEIBHOCTH YAPHOTO YCKOpeHwus (Mc), f — Hu3mas pe3oHaHcHas 9acTtoTa nmpubopa, [.

1.3.7 IlpuGopsb! ABASAIOTCS yAapOyCTOMUMBBIMU MPU BO3JEHCTBUU yAApOB IO-
OuepeslHO B KaXJIOM U3 TpeX B3aMHO MepHeHANKYIISIPHBIX HallpaBIeHUH ¢ yCKOpeHUeM
2
50 m/c” (5 g), mmutensHOCTHIO OT 10 10 15 Mc, YncIOM ynapoB B KaKJOM HallpaBiIeHUN
— 20, yactota cnenoBanus ot 40 1o 80 yaapoB B MUHYTY.

1.3.8 IIpubopskl ycTOMUUBEI K BO3AEMCTBUIO COJITHOTO (MOPCKOT0) TyMaHa.
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1.3.9 IlpubGophl yCTOMUMUBEI K HArPEBAHMUIO.

1.3.10 I'lo 3amMIeHHOCTH OT BO3ACUCTBUS TBEPIBIX TeJ MPUOOPHI COOTBETCT-
BYIOT CTEIEHH 3allUTHI cO cTOpOoHbI nepeaHei nanenu [P52 no F'OCT 14254-2015.

1.3.11 YpoBHM co31aBaeMOro 3JIeKTPOMAarHUTHOIO MOJISI paAuoNnoMeX Ha pac-
CTOSTHUH 3 M OT pHOOPOB, pa3MelIaeMbIX B MAIlIMHHBIX U JAPYTHX 3aKPBITHIX TTOMEIIIe-
HUSX CyJlHA, HE TIPEBBIMIAIOT CJIEAYIOMNX 3HAYEHWU B yKa3aHHBIX HUXKE IHUArma3oHax
YacTOT:

—ot1 150 k't ;o 30 MI'tt— ot 80 10 50 n1b (MxB/m);

— 01 30 10 100 MI't — ot 60 10 54 n1b (MkB/m);

— ot 100 go 2000 MI'u — 54 nb (MxB/m), 3a uckiodyeHreM auamnazoHa ot 156
1o 165 MI'1, roe oH ycraHaBiauBaeTcsl paBHbIM 24 1b (MkB/m).

VYpoBHM HampsiKeHUs! paAroNoMeX, Co3aBaeMbIX B LEMAX MUTaHUs MpUOOpOB,
HE TIPEBBIMIAIOT CIEAYIOIINX 3HAYCHNI B YKa3aHHBIX JUaNa30Hax 4acToT:

— ot 10 70 150 xI'ty — ot 120 10 69 nb (MKB/Mm);

— ot 150 g0 500 kI'y — 79 nb (MxB/m);

— ot 500 xI't ;o 30 MI'ty — 73 nb (MkB/Mm).

1.3.12 I'lpubops! anst obecrnieueHus: 3JeKTPOMAarHUTHONH COBMECTUMOCTH B Yac-
TH BO3/JIEHCTBUS MOCTOSSHHOTO U nepeMeHHoro (50 ') MarHUTHOTO TMOJIsl COOTBETCTBY-
10T KJlaccy 2 o00opyi0oBaHUsI B COOTBETCTBUU ¢ TpeboBaHusimMu yactu XI [lpaBun kiac-
cuuKay U TOCTPOUKHA MOPCKHUX CyA0B (TIyHKT 2.2.1).

1.3.13 IIpubopsl 0651aaI0T YCTOMUMBOCTBIO K 3JIEKTPOMArHUTHBIM TTOMEXaM.

1.3.14 TTpubopsl 061aar0T IJIECEHEYCTOMYHNBOCTHIO.

1.4 YerpolcTBO M IPUHIHI Pa0OTHI

1.4.1 Konerpykuusi npudopa

1.4.1.1 KoHCTpyKTHUBHO MPUOOPHI BBIIOJIHEHBI B KOPIyce JUIsl [IUTOBOIO MOHTa-
ka. OOmuid BuA, rabapuUTHBIE U yCTaHOBOUYHBIE pa3Mepbl MpUBEJeHbl Ha puUcyHKax A.l
MIPUIIOKEHUS A.

Kopmyc BBINOMHEH M3 IJIAaCTMAacChl U COCTOUT M3 KOpIyca M KpblkH. Kpslmka
KOpILyca KpENUTCs K OCHOBAHMIO IPHU ITOMOIIHN 3allEeIIOK.

Bce xomruiekTyrole u3ienust pacronokeHbl Ha MSTH/ILeCTH/AeBSITH/IecaTu co-
eMHEeHHbIX MeXay co0O0ll meuyaTHbIX IiaTax (KOJUYeCTBO IUIAT 3aBUCUT OT UCIOJIHEHUS

npubopa). [lnata mpoieccopHasi Kpenutcs Mexay IUIaTol MUTaHWs U TUIAaTOW HU3MEpH-
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TesbHOM. [1nata nHAMKAMU NPUCTHIKOBBIBAETCS K IUIaTe MUTAHUS U U3MEPUTENbHOH I1a-
te. [InaTel kpensTcs Mex 1y coOO0i IITHIPEBBIMU pa3beMaMHu.
[Inata nu3MepuTenbHas U MjaTa MUTAHUS yCTAaHABIUBAIOTCS CO CTOPOHBI Mepe-
Heil aHeNy B OCHOBaHHE 110 HAIIPABIISIOLINM U KPeTsITCs BUHTaMU Ha T1aTe HHIUKAIUH.
[Tpu HaNMWYMKM aHATIOTOBBIX/IUCKPETHBIX BHIXOJOB 100aBISETCS TPH IUIATHI JJIsI
BBIXOJIOB (I10 OJTHOM TIJIaTe Ha KaXKAbIM BBIXONM).
B yrnyOneHue nepenHeid 4acT OCHOBaHHUSI KOpITyca YCTaHaBIIMBAaeTCs JIMLEBas
IaHellb C MPO3payHbIM OKHOM, Yepe3 KOTOPBI MpOCMaTpUBaIOTCsI CBETOANOAHbIE LU(PO-
Bble MHAUKATOPBI, IpeIHa3HAYEHHbIE JIJIs1 OTOOpaKeHUs 3HAYSHUI N3MepsieMbIX MapaMmeT-
POB 3JIEKTPUYECKON CeTH, U MaJeHbKUMH OKOIIKaMH, Yepe3 KOTOpble MOACBETKON eau-
HUYHBIMHU UHAMKATOpaMM oToOpakaeTcsi paboTa uHTepdeiica, mojcBeurnBaeTcs MpUCcTaBKa
K €JJUHMIIE U3MEepEeHUsl.
Ha nuneBoii manenu yka3zaHbl Bce HEOOXOIUMbIe TEXHHUUECKHUE JaHHbIEe MPUOO-
pa 1 0603HaYeHNe KHOIIOK yTpaBIeHHs peKUMaMu pabOTHI.
Ilepennsiss pamka KpenuTcs K OCHOBAaHUIO KOpIyca MpU MOMOLIM 3aLIENOK U
(GuKCHpyeT JINLEBYIO MaHEeNb.
3aaHss mpo3payHas KphIllIKa NpeJHa3HaueHa sl 3alUThl TOKOBEAYIINX COeaM-
HEHUH U KpenuTCsl K OCHOBAaHUIO KOpITyca BUHTAMHU.
[TprOopsb! A1 yCTAaHOBKHY Ha IIMTE UMEIOT KOMIUIEKT MOHTA)KHBIX YacTel.
Pa3mepsl BeIpe3a B IIMTe NPUBEIEHBI B IPUIIOKEHUH A.

1.4.1.2 Ha nepenneit nanenu npudopa pacrosiaratorces (pucyHok 1):
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Pucynok 1 — Ilpumepsl nepenueii (JinieBoit) nanenu npudopa
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— OJIOK YeThIpexXpa3psiTHBIX MU(DPOBBIX CEMHCETMEHTHBIX HWHAWKATOpa, TpeIHa-
3HAYEHHBIX JIJIs1 OTOOpaKeHHsI 3HAUCHUH N3MEPSIEMBIX TTapaMeTPOB IIEKTPUIESCKON CETH;

— KHOIIKU IS yTIPaBIeHUs] pexxuMaMu padoThl Mpuoopa « dA», « A», « ¥y, «¥k»;

— OykBeHHbIe U TpaduyuecKre CUMBOJIbI, C MOACBETKON €UHUYHBIMU CBETOIU-
OJTHBIMU WHJIUKATOPaMHU, JUIsl OTOOPaKEHUS €IMHUI] U3MEPEHUS, OTIMYUTEIbHBIX WH/ICK-
COB Y 3HAKOB OTOOpakaeMbIX MapaMeTpPOB.

Kuonku « 4», « A», « ¥», «*¥» ciyXar IJIsl yIIpaBiIeHHUs] peXuMaMu padOThl U
peaakTupoBaHus (yHKIMOHATIBHBIX TapaMeTpoB Mpubdopa.

@DYHKIIMY KHOIIOK B PeKUMe U3MEpEeHUs CIeayIolne:

- KHOTIKa « @) HCIIONIB3YEeTCs JIJIsl BXOJIa/BhIX0O/a B PEXKUM MTPOTPAMMHUPOBAHHUS;

- KHOTIKU « A», « ¥» HCHONB3YIOTCS MJis MEePeKIOUeHUs] PeKUMOB BbIBOJIa Ha
1M poBbIe MHANKATOPHI 0TOOpaKaeMbIX IMapaMeTpoOB

- KHOMKa «*)» UCIMoib3yercs IJisl PeryJupoBKHU SIPKOCTU CBEUEHUS] WHIUKATOPOB
(BbIOOp MOBTOPHBIM Ha)KaTUEM KHOMKH, YCTAHOBKA BBHIOPAHHOU SIPKOCTU MPOUCXOJUT aB-
TOMATHUYECKU TOCJie MpeKpalleH!s HaXKaThsl KHOIIKH ).

DYHKIMY KHOIOK B peKUMe TPOrpaMMHUPOBAHUS CIEIYIOIIUe:

— KHomKa « €» TIpeHa3Ha4YeHa IS BBIXOJa U3 PeXXruMa IPOrpaMMHUPOBaHHS,

- KHOTKa «*» MCTIOJIb3yeTcsl A1 BXOJa B MyHKThI, MOJAMYHKTH MEHIO, YCTAHOBKU
(3armoMuHaHMs ) BEIOpAaHHOTO 3HAYEHHE B JIFOOOM MOJITYHKTE MEHIO;

- KHOTIKa « @) HCTOJB3yeTCs AJi1 OTMEHBI BBIOPAaHHOTO 3HAYEHUS TTapaMeTpa;

- KHOTIKU « A», « ¥» HCTHONB3YIOTCS JIJIsi BBIOOpa JHOOOTO MyHKTa, MOAMYHKTA,
BBIOOpA peKUMa

1.4.1.3 HaznaueHue »jieMeHTOB 3aHel TaHeIn

Ha 3agneit maHenu ocHOBaHUS PacIoyiOKeHbl KIEMMHUKA BUHTOBBIE ISl MO/I-
KITFOUeHHUs prudopa K U3MEPUTENIbHBIM 1IeTIsiM, K LIeTH MUTaHUs, BEIXOAHBIM LEMsIM U Iie-
sIM UHTEpGEercoB.

1.4.1.4 Buennue coequHeHs TpUOOPOB

[TonkntoyeHue k mpubOpy BHEIIHUX YCTPOUCTB oMpeiesisieTcsl Ha3HaUeHUeM KOH-
TaKTOB pa3beMOB Ha 3ajJiHei maHenu. CxeMbl TOAKIIOUEHUs TPUBEISHbI B PUI0KeHUU b.

MCcTOYHMKN BXOAHBIX CHTHAJIOB IMOAKIIOUaroTcss K KoHTakTaMm «Uay, «Uby, «Ucy,
«Uny (mapasutenbHble 1ienn ), «la*y, «lay, «Ib*y», «Iby, «Ic*y», «lcy» (mocnenoBaTenpHbIE MeTn ).

Kontaktel «Ilutanue L(+)», «[Iutanue N(—)» cimyxaT s NOAKIIOUCHUS] HANpPs-
eHust nutanus ot 85 1o 270 B nmepemennoro toka win ot 100 no 265 B mocrosHHOTO

toka. Koarakt «FG» — KOHTAKT 3alIATHOTO 3a3€MJICHUS.
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K xontaktam «RS485 Al» n «RS485 B1» (mopt 1) moaxiroyaroTcs cOOTBETCT-
BEHHO JMHUS A 1 nuHus B unTepdeiicHoi TMHUM CBS3U CeTH MOJb30BaTeNs, K KOHTaKTaM
«RS485 A2» u «RS485 B2» (mopt 2) noakitovaroTcs IuHUS A U TuHUSA B gononHuTens-
HOW MHTep(eCHON INHUHU CBS3H.

K xontaktam «D OUT 1», «D OUT 2», «D OUT 3» noakirodaroTcs IIeNd Ha-

IPy3Kd, KOMMYTUPYEeMble KOHTAKTaMU JUCKPETHBIX BHIXOJIOB.
K xonTtaktam «A Ol», «A O2», «A O3» NoAKIIOYAIOTCS ey TPUEMHUKOB U3-
MepUTeNbHOW HH(OpMALIMK B BUJIe YHU(DULIUPOBAHHBIX CUTHAJIOB IMOCTOSIHHOTO TOKA.

Kontaktel «DI1» — «DI4 (DI6, DI8)», «GND» sBisItOTCSI KOHTAaKTaMU BXOJIHBIX
JMCKPETHBIX CUTHAJIOB, MpeIHa3HAYEHbI ISl TOAKIIOUEeHUS 1IeTlell CUTHAIUu3alui, KOMMY-
TUPYEMBbIX KOHTAKTAMU CUTHAJIBHBIX YCTPONCTB KOHTPOJIUPYEMBIX MapaMeTPOB.

[Tpumeuanue — koHTakT «GND» npenHasHayeH i1 NOJKIIOYEHUs KOHTaKTa 3a-
3eMJICHUSI.

1.4.2 Ilpynuun pa6oTsl npudopa

1.4.2.1 CtpykTypHas cxema nmpruOOpoB MprBeieHa B MpUiIoKeHuu B.

Bxoansie nenu Hanpsixennss BIIH u Bxonssie nenu toxka BLIT onpegnensitor co-
OTBETCTBEHHO COIPOTHUBIICHUS TMapajuleNIbHbIX M O0eClevyrBaloT rajbBaHUYECKOe pasje-
JIeHUe MOCTe0BaTeNbHbIX U3MEPUTENIbHBIX BXOA0B Mpubopa. BxoaHble 1enu, COBMECTHO
c ycunuTeneM Y npeoOpa3yloT BXO/IHbIE IEPEeMEHHbIE CUTHAJIBI CETH (HaMpsKeHHe, TOK) B
HaIpsbKeHHe, cooTBeTcTBYolee paBHoMy nuana3zony ALIIT MK, kotopoe cMemaercst Ha
MIOCTOSIHHBIN YpOBEHb UCTOYHUKOM OIOpHOTO Hanpskenuss MOH.

OunbTpel @ 3alMINAIOT BXOJAHOW CUTHANl M HaANpsiKEHWe MUTaHus mpubdopa ot

KPaTKOBPEMEHHBIX UMITYJIbCHBIX TTOMEX.

AL, BcTpoeHHBIN B MUKpOKOHTposuiep MK, mpou3BoIUT MTHOBEHHbIE U3MeEpe-
HUS 3HaYeHUI mpeoOpa3yeMbIX CUTHAIOB ¢ HEOOXOIUMOMN il oOecreueHus: MeTPOJIOTH-
YECKUX XapaKTEePUCTUK TOYHOCTBIO.

MukpoKoHTpoJIiep obecreunBaeT:

— o0pabotky koma ALIll, dopmupyeT mudpoBbie 3HAUCHUS B 3aBUCUMOCTH OT
BU/JIA IIKAJIbI ¥ BHIBOAUT MHGPOPMALIHIO Ha UG POBbIe HHAUKATOPHI U;

— (hopmMupoBaHEe CUTHAIIOB JJIsl aHAIOTOBBIX BBIXOJIOB, KOTOPHIE SIBIISIOTCS UC-
TOYHMKAaMU YHU(GUUHUPOBAHHBIX CHUTHAJIOB IOCTOSHHOTO TOKa B COOTBETCTBYIOIIMX
JMarna3oHax U3MEHEHUM, MPOMOPLUUOHAIBHBIX 3HAYEHUSIM TEeKYIIUX W3MEpPEeHU BXOI-

HOT'O 1 OTO6pa)Ka€MOFO Ha MHAWKATOpPAaX CUTHaJIa,
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— (hopmupoBaHUe CUTHATIOB JUIsl AUCKPETHBIX BBIXOJOB, NPEIHA3HAUSHHBIX AJIS
KOMMYTAaIIMM BHEILIHUX LeNel IpU BbIXOAE U3MEpPSEeMOro CUTrHalla 3a Mpeaesbl KOHTPO-
JMPYEMBIX 3HAYEHHUI YCTaBOK;

— TpWeM U Tiepeady CHUTHAJIOB IOCJIeI0BaTelIbHOTO MHTepdeiica uepe3 y3en
untepdeiica YU, Y2 B cOOTBETCTBHM C YCTAHOBIEHHBIM CETE€BBIM aJpecoM U CKOpO-
CThIO OOMeHa JaHHBIMH. Y3el uHTepdeiica YU co BCTpOCHHBIM UCTOYHUKOM MUTAHHUS
obecrieynBaeT rajlbBAaHUYECKOE pa3ziesieHUue U COMPSKEHNUE MO YPOBHSIM 3JIEKTPUUECKUX
CUTHAJIOB MUKPOKOHTpOJIJIEpa U UHTepheliCHON JTMHUY CBSI3H;

— YCTaHOBKY HEOOXOIMMBIX MapamMeTpoB IMPH HACTPOHKe Juara3oHa IMokKasa-
HUH, YpOBHEHl KOHTPOJHMPYEMBIX 3HAYEHUN BXOJHBIX CUTHAJOB (YCTaBOK), PEKUMOB
paboThl AMCKPETHBIX BBIXOJOB, MHTep(deiica, kKanuOpoBKe KaHAIOB U3MEPEeHUs], Kaauo-
POBKE aHaJIOTOBBIX BBIXOJIOB.

JInsi muTaHWs OCHOBHBIX Y TAIbBAHMYECKU W30JMPOBAHHBIX LEMEN CIykaT mpe-
oOpazoBartenu HanpsikeHus [TH1, kotopsie mpeoOpa3yroT BHEIlIHEee HaNpsKeHUe MUTaHUs
710 HEOOXOMMBIX YPOBHEH.

JluckpeTHble BXOAbI MpeAHA3HAYEHBI [JII OMNPENENICHUS COCTOSIHUS BHEIIHUX
KOHTPOJUPYEMBIX IleNel CUTHAIU3UPYIOMUX YCTPOUCTB ceTh. COCTOSHUSI UCKPETHBIX
BXOJIOB OTOOpaXXalOTCsl HA MHAMKATOpaX W MepeaaroTcs Mo 3ampocaM UHTephericHON Ju-
HUU CBSI3H.

Uurepdeiic Ethernet npeaHa3zHayeH as npuemMa u nepenayvu JaHHbIX

1.4.3 B nmpubopax mpuMeHeHbl yHUBEpCalbHble UMITYJIbCHbIE UCTOYHUKH MMUTA-
HUS, UMerole 0obiol myckoBoi Tok (mpu Uy, = 220 V mo 20 I, ¢ JIUTEILHOCTHIO
1o 2 ms). [Ipy npuMeHeHUN aBTOMATHUYECKHUX BbIKJIIOYATEIeH cileayeT MPUMEHUTh Bbl-
KJIIOYaTeIn C DBJIEKTPOMAarHUTHBIM pacuenureneMm kiacca D (cBbimre 10-1,,, 10 20-L,0y
BKJIFOUUTEIIBHO, C YUeTOM ;o).

[Ipy muTanum MpUOOPOB OT CHIIOBOHM JTMHWUMW, UMEOIEH 3HAYMTENbHYI0 WHIYK-
TUBHOCTh (MarHUTHBIE MyCKaTelH, pesie, KaTylIKA WHIYKTUBHOCTH) WK OPOCKU TOKa B
MOMEHT BKJIFOUEHUS (AaCHMHXPOHHBIE JABUTATENM, eMKOCTHAas Harpy3ka) HeoOXOIuMO MpH-
MEHHUTh TOKOOIPAaHUYUBAIOIINE PE3UCTOPHI C MOITHOCTHIO He MeHee 10 BT u ¢ HomuHanb-
HeIM 3HaueHueM 50-100 Om B 1enu nMuTaHus WK ceTeBble QuIbTphl. [Ipu rpynmnoBom

IMATAaHUHW MOXHO ITPUMCHUTD CTa6I/IJ'II/I3aTOp HaIIPsSKCHUA.
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1.5 MapkupoBka

1.5.1 Ha nepenneit nanenu npudopa (B 3aBUCUMOCTH OT UCIIOTHEHHUSI) HAHOCSTCS
0003HaYeHNs:

- TUMa nMpudopa, TOBAPHOTO 3HAKa 3aBOJIa-U3TOTOBUTEIIS,

- 3HaKa yTBeP)KICHHsI TUIIa CPEICTB U3MEPEHUH, KJlacC TOYHOCTH (7151 IprubOpoB,
UMEIOIINX CTEIUCIIOIHEeHUE),

- pozia ToKa, UCTIBITaTeIbHOTO HAMPSKEHUS N30JISILIK KOpITyca,

- muanii AB, BC, CA (da3 A, B, C) ana usmepsieMbIX BeJIMYUH WU BUJl U3Me-
psieMoit motHOCTH P, Q (117151 IprOOpOB, MMEIOIIHX CIIEIUCIIOTHEHHE ),

- €IMHUIL] U3MEPSIEMBIX BEJTUUHH,

- pyHKUMI KHOTIOK YTIpaBJICHHUS.

1.5.2 Ha npubope MMerOTCsl STUKETKH, PACHOJIO0KEHHbIE Ha 3aJHEH MaHeu, Co-
JieprKallye cieayolyo HH(HOoOpMaIIo:

— TIOPSAKOBBIA HOMep TMpuOOpa IO CcHCTeMe HyMepaluu MpeanpUsThs-
U3TOTOBUTEIIS;

— IMarna3oHbl U3MEpPEHUs HaPsHKEHUS U TOKa;

— HOMUHAJIbHbIE 3HAUCHUS U3MEPSIEMBIX MTapaMeTPOB HAIPSKEHUS U TOKa;

— K03 duLMeHTH TpaHCHOPMAIIUU BHELTHIX U3MEPUTENBHBIX TPaHC(HOPMAaTOPOB
TOKa WJIN HAMPSKEeHMUS

— HOMHUHAaJIbHas 4acTOTa U3MepseMbIX CUTHAJIOB,;

— 0003HaUeHNe HAPSIKEHUS TUTAHNUS;

— MapKHpPOBKa, OMpeesiolas Ha3HaUeHUe KIIeMM JIJIs1 BHELTHUX COeMHEHUH;

— eJIMHBIN 3HaK 00palleHus] MPOAYKINH Ha phIHKE EBpa3suiickoro 3KOHOMUYECKO-
ro coro3a.

1.5.3 JlaTa BeImycka yKa3bIBaeTcsl Ha Kopiyce npubopa.

1.5.4 TlpuGopsl, nporiealive MNpUEeMO-cIaTOYHbIE UCTIBITAHUS U TIEPBUYHYIO TIO-
BEPKY MPeNNpHUITHI-U3TOTOBUTENS, UMEIOT KJIEWMO MOBEPUTENS U KJIeHMO OT/AeNa TeXHH-
YECKOT0 KOHTPOJIS.

1.5.5 Ilpu nepexkoHnduryprpoBanuu nmpubdopa, CBSI3aHHOTO C U3MEHEHUEM Jauara-
30HOB TOKa3aHMM, pa3pelaeTcsi U3MEeHITh 3HAUeHUsI COOTBETCTBYIOIINX KO3()PHUIIMEHTOB
TpaHchopMalMK TyTeM KOPPEKTUPOBKH TUKETKU Ha 3aJ{HEH MaHeIu U BHECeHHs] HeoOXo-
JTMMBIX 3alKceil B macnopT npuodopa.

[Ipy M3MeHeHUU YCTaHOBJIEHHBIX 3HAYeHUH HEOOXOJMMO Ha 3TUKETKE W B Mac-
MOpTe MPOU3BOJIUTH OTMETKY, COJEPKalyl0 W3MEHEeHHble KO3(p(ULNEHTH TpaHchopma-

WU, JaTy USMCHCHHUA U ITOAINNCH OTBETCTBCHHOT'O UCITOJIHUTEIIA.
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2 CPEJICTBA U3MEPEHUI, UTHCTPYMEHTHI U ITPUHA JIUTEXKHOCTU

2.1 Jlnga KOHTpOJIs, peryiupoBaHus (HACTPOWKH), BBITIOJIHEHUs] paboOT MO TeKy-
IEMYy PEMOHTY JOJ>KHBI IPUMEHSITHCS ClIeIyIOlIe TEXHUYEeCKUe CpeICTBa:

— ycTaHOBKa yHUBepcaibHas npoboiHas YIIY-10, ¢ morpemHocTsio ycTaHOBKH
HanpsokeHus + 5 %o;

— meraommeTp M4100/3, knacc Tounoctu 1,0;

— yCTaHOBKAa aBTOMAaTH3MPOBaHHAs Tpex(aszHas CTalMOHapHas IJisi IOBEPKHU
CUETYMKOB JIEKTPOIHEPTUH U 3JEKTPOU3IMepUTeNbHbIX prbopos YIIITY-MD 3.1;

— UCTOYHUK ITMTAaHUS MOCTOSIHHOro Toka b5-49;

— yacToTOMEp IeKTpoHHO-cueTHbIt GFC-8010H, morpermnocts £ 5-10° %;

— BOJIBTMETP YHHUBEpPCAIbHBIM, C MOTPELIHOCTHIO MO CHUJIE MEPEMEHHOr0 TOKa
+0,55 %, no HanpspbkeHuto nepeMeHHoro Toka 0,55 %;

— nabopatopHsIil aBTOTpaHchopMarTop perynupoBounbiit JIATP-1M;

— npeobpazoBatens uHTepdeiica [11-3 RS232/RS485;

— 6apometrp BAMM-1;

— rurpometp BUT-2;

—I13BM c oneparnmonHnoii cuctemoit Windows 2000/XP/7/8.

IIprumeuanus

1 UcnbiTaTenbHOe 000pyJOBaHUE TOJKHO OBITh aTTECTOBAHO, CPEACTBA U3Me-
PeHUI MOBEPEHBI U UMETh JOKYMEHTAIIUIO, TOATBEPKIAIOILYIO €€ TOTOBHOCTb.

2 JlomyckaeTcs MCIONb30BaTh JpYrMe CpencTBa HW3MEpPEHUM Mg 3aJaHus
BXOJIHBIX CUTHAJIOB, €CJIM MOTPEIIHOCTD 3aJaHusl He MpeBblinaeT 1/5 npejena oCHOBHON
MOTPETHOCTH Mpubdopa.

3 JomyckaeTcsl UCIOIb30BaTh CPEICTBA U3MEPEHU € MOTPEITHOCTBIO 3a1aHUs
CUTHAJIOB, He TpeBbITIaroleit 1/3 mpeaena oCHOBHOM MOTPENTHOCTH MTPUOOpa, ¢ BBee-
HUEM KOHTPOJIBHOI'O J0IycKa, paBHoro 0,8 OT mpezena OCHOBHOM MOTIPELIHOCTH MpHU-
Oopa.

4 Tlpu sKcIuTyaTaly IpuOOPOB BHITIOTHEHUE PabOT MO TEXHUYECKOMY 00CITy-

KUBaAHUIO He TpeOyeTcs.
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3 UICITIOJIb30BAHUE 110 HABHAYEHHUIO

3.1 Mepbl 6e30n1acHOCTH

3.1.1 K pabotam no oOCHIyKMBaHHUIO U DKCIUTyaTallMd MPUOOPOB JOMYCKAIOTCS
CIeIMaIbHO TIOITOTOBJICHHBIE PA0OTHUKH, TIPOIIIEeIINEe MPOBEPKY 3HAHUHN B 00Beme, 00sI-
3aTelIbHOM JIJisl TaHHOW paboThl, U MMEIOIUe TPYIINY MO 3JEeKTpoOe30MacHOCTH, Mpey-
CMOTPEHHYIO JIeCTBYIOIIUMH MpaBUJIaAMH OXpaHbl TPyJa MPHU dKCILTyaTalluu 3JIEKTPOyC-
TaHOBOK (HampsikeHueM 110 1000 B) u u3yuuBime HacTosiliee pyKOBOJICTBO MO 3KCILTya-
TallUU.

3.1.2 Ilpu pabote ¢ nmpubopamMu HEOOXOIMMO TOJIB30BATHCS TOJBKO HCIPABHBIM
WHCTPYMEHTOM U 000pyJI0BaHUEM.

3.1.3 3anpemaetcs:

— DKCIUTyaTUPOBaTh MPUOOPHI B peKUMaX, OTIUYAIOUIMXCS OT yKa3aHHBIX B Ha-
CTOSILIIEM PYKOBOJICTBE;

— MPOU3BOANTH BHEIIIHUE COCIMHEHHUS, He CHSIB BCE HAIPSDKEHUSs, TTo1aBaeMble Ha
puoop.

BHUMAHUE! CBEYEHHME XOTA bbl OJHOI'O MHAWUKATOPA (LIU®PO-
BOI'O CEMHUCEI'MEHTHOI'O WJIM EJVHUYHOI'O) CBUAETEJILCTBYET O
HEOTKJIFOYEHHOM SJIEKTPOITMTAHHNM.

3.1.4 Ilpn noAkIrOYeHUM MUTAIOLIEro HampshkeHUs Tpebyercs coOJronaTh IMo-
JSIPHOCTh MOABOJSAIIMX MPOBOAOB, @ KOHTAKThI 3alIUTHOIO 3a3eMJIEHUs TpHUOOPOB MOJ-
KJIFOYaTh K 3JIEMEHTY 3a3€MJICHUS.

3.2 IlloaroroBka k padorte

3.2.1 TIpubop pacnakoBaTh U yOEIUTHCS B OTCYTCTBUM MEXaHUYECKHUX MOBPEX-
neHuit. O3HaKOMUTBCS € TACIOPTOM Ha MPUOOP U MPOBEPUTH KOMINIEKTHOCTb.

3.2.2 [lpuctynas x pabote ¢ npudbOpoM, HeOOXOIMMO BHUMATEIbHO U3YUUTh BCE
pa3zaelbl HacTOSILIEr0 pyKOBOJICTBA.

3.2.3 Tlopsimok ycTaHOBKH npubopa

3.2.3.1 YcranoButh npubop Ha muT. Kperienue mpubopoB MpoU3BOAUT B COOTBET-
CTBUH ¢ npuiiokeHreM A. KperieHre 10mKHO ObITh TPOM3BEICHO TIIATENBHO, 0€3 TIEPeKOCOB.

3.2.3.2 IlogxItO4YNTh BHELIHNWE U3MEPUTEIbHBIE U MUTAIOIINE LEeNU B COOTBETCT-
BUU C Ha3HAYeHHEM 32)KUMOB (KOHTaKTOB) COEIUHUTENbHBIX pa3beMoB. CXeMbl pacroso-
YKEHHUsI KJIIEMMHBIX COEIMHUTENIEN U NX Ha3HAYEHUeE ITPUBEICHBI B IPUIOKEHUS b.

[Ipy NoaKIrOUEHUH HANpPsKEHUs] MUTaHMS TOCTOSIHHOTO TOKa K KoHTakTaMm «lIu-

tanue +(L)», «ITutanne —(N)» HeoO6Xxoa1uMo cobIroaaTh MOJSIPHOCTD.
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IToncoenuHenrie MPOBOJOB OCYILECTBISCTCS MPU MOMOIIM BUHTOBBIX KiieMM. Ceue-
HHE TPOBOJIOB, MOIKIIOUAEMBIX HEMOCPEACTBEHHO K KIeMMaM, He Goiee 2,5 Mm”. CxeMbl
BHEIIIHUX MOAKIIOYeHUI MpruOOpoOB MPUBEIEHbI B IpUIoKeHus b.

[Tpy TOAKITIOYEHWHM W3MEPUTENBHBIX M MHUTAIOIIUX Ieleid HeoOXOAMMO COOITO-
JaTh Mepbl 0€30MaCHOCTH, U3JI0KEHHBIE B Mojpazzesne 3.1 HacTosIIero pykoBoCTBa.

[Tepen moaxiroueHueM npubopa ¢ momollbio (ha3zoykazaTenss HeoOXOAUMO TPO-
BEPUTh MOPAJIOK YepeioBaHus (a3 HaMpsHKeHUH N3MEepPUTEIbHBIX 1eTnei.

[Tpu moakroueHUH K Tpexha3zHOW TPEXIIPOBOJHON CETH PEKOMEHIYETCS MCTIOIb-
30BaTh TPEXIPOBOAHBIN KaOellb UM TPU OJHOMPOBOJHBIX Kabess, MOJKII0oUeHue He00X0-
JUMO TMPOU3BOJIUTH K TPEM KJIEMMHBIM 3aKMMaM ¢ MapkupoBKoi da3 A, B, C.

[Tpn mogxiroueHNr K Tpex(da3HOW HeThIPEXIPOBOJHON CETH PEKOMEHIyeTCsl HC-
T0JIB30BaTh YEThIPEXIPOBOJIHBIN KaOeslb WK YeThIpe OJTHOMPOBOIHBIX Kabes, MOJKII0YeH e
HE0OXOIMMO TIPOU3BOIUTH K YEThIpeM KJIEMMHBIM 3a)KUMaM ¢ MapkupoBkoit daz A, B, C, N.

OO0s13aTeNnbHBIM TpeOOBaHUEM TTPH TIOIKITFOYSHUN N3MEPHUTENFHBIX IIeTell mprudopa
SIBIISIETCSI COOJTFOJICHHE TTOJISIPHOCTH TOKOBBIX IIeTIe WU COOTBETCTBUE MIX CBOEMY HampsiKe-
HUIO, a TaK e TopsoK uepenoBanus ¢a3 Hanpspkenuid ABC. M3amenenue nopsiaka uepe-
noBaHusl (Da3 BBI3BIBAET JIOTIOJHUTENBHYIO TIOTPEIHOCTh. I3MeHeHre HampaBIeHUs TOKa B
TOKOBOH IIETTM MPpUOOpa paBHOIIEHHO W3MEHEHHIOo yTria ga3oBoro casura Ha 180 rpamycos.

[Ipu mpoxnanke W3MepUTETbHBIX JTUHUN CleayeT BBIACNSITh UX B CaMOCTOS-
TeJIbHYIO Tpaccy (MM HECKOJIbKO Tpacc) W pacrojiaraTh OTAENbHO OT CUJIOBBIX U JIPY-
rux kabeeid, CO3/al0MUX BEICOKOYACTOTHBIE W MMITYJIbCHBIE TToMeXH. J[muHa u3mepu-
TeJbHBIX JIMHUM OJKHA ObITh MUHUMAaIbHOU. M3MepuTenbHble THHUNA PEeKOMEHIYeTCs
AKpaHUPOBATh, JKpaH MOJAKIIOYATh K 3a3emMieHuto. [lpu 3azemieHun HeoOXOaMMO
o0ecrneunTh XOPOIINA KOHTAKT 3KpaHa C 3JIeMEHTOM 3a3€MJICHHUS.

[lutanue K mpubopaM peKOMEHAYEeTCs MOJABOAUTH IMPOBOJAMU MUHUMAJLHOM
nuHbl. [Ipy nutanuu npuOOpoB OT CeTH MEPEMEHHOr0 TOKa MOAKJIIOUeHHe Ienel nura-
HUS CJIeIyeT MPOU3BOUTH K JIMHUY, HE CBA3aHHOW C MUTAaHUEM MOIIHOTO CHJIOBOTO 000-
pynoBanus. HanpsbkeHue nutanus, u3MepeHHOe Ha KOHTaKTaX COeUHUTENBHOTO pa3bemMa
pudopa, TOJDKHO COOTBETCTBOBATH 3HAYCHUIO, YKa3aHHOMY B TabuuIie 4.

Pexomenmyercss ycTaHaBIMBaTh (DUIBTPHI CETEBBIX MOMEX B JIMHUSX IMMHATAHUS
npubopos. [Ipy HamMuMK HEeCTaOMIBHOCTU TOKA3aHUM MPHU OTCYTCTBUM BXOJHBIX LeNen
clieyeT 3aMKHYTh TN HaNpsDKeHUS U «HeUTpanby. B ciydae coxpaneHus HecTaOUIbHO-

CTH MPOBECTU MOBTOPHYIO KATUOPOBKY IpubdOpa.
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3.2.3.3 IIpu HEoOXOAMMOCTH MOJKIIOYeHHEe MPHUOOpa BOZMOXHO C HUCIBITATENb-
HOI KOPOOKOI, MO3BOJISAOIIEH MPOBECTH 3aMEHy MPUOOpa U MPOBEPKY CXEMbl BKIFOUEHHUS
He OTKJItouasi Harpy3Ky. CxeMa moJKIItoueHust Iprudopa ¢ UCTIbITaTeIbHONH KOpOOKOM mpu-
BeJieHa B puiioxeHuu b.

3.2.3.4 BKIrOUnTh HaINpsDKEHUE HA yYacTKe LENH Mepeadu AEKTPO3HEPIuH, K KOTO-
po¥i Mpou3BeieHo noaKIIoueHne npudopa. [poBeputs MpaBUIIbHOCTL U3MEPEHUS TAPaAMETPOB.

3.2.4 Tlopsimok cHATHS/3aMeHBI TPUOOpa

3.2.4.1 OTKJIIOYUTH HANPSKEHHE HA yYacTKe LIeMH Mepeaadd 3IeKTPOIHEPIuH, K
KOTOPO# MOJIKIIFOUEH Mpuoop.

3.2.4.2 OTcoennHUTH Bce MOIKIIOUEHHBIE TIPOBOa OT IIprbdopa.

3.2.4.3 CHatbs npubop co IIMTa MpeaBaApUTENbHO yOpaB KpersieHue mpudopa. B
cilydae 3aMeHbl YCTaHOBUTH HOBBIN Iprbop cornacHo 3.2.3.

3.2.4.4 Ilpu ucnosib30BaHUM UCIIBITATEIFHON KOPOOKH JTOTyCKaeTCs CHSITHE/3aMeHa
nprbopa 6e3 OTKIIIOUeHHS HAarpy3KH Ha y4acTKe LeMH K KOTOPO# MOAKIIIOYeH pruoop.

3.2.5 IogkmtoueHnre mpubOpoB K JIUHUSAM UHTepdeiica RS485

[Toaxmounts npoBoaa nmunanii Al, B1 (A2, B2) uatepdeiica RS485 B cooTBeTcT-
BUM C Ha3HAYeHUWEM KOHTakToB. [Ipn HeoOXoaMMOCTH NPOBECTH COTJIACOBAaHUE JIMHUM
CBSI3U MOJKJIIOUYEHHEM COIIACYIOLIEro pe3ncTopa, PyKOBOJCTBYSACh PEKOMEHIALUSIMU I10
npuMeHeHnto nHTepdeiica RS485.

HeoGxonumele mapameTpsl uHTepdeiica (ceTeBoil aipec M CKOPOCTh OOMeHa)
JOJDKHBI ObITh HACTPOEHBI 10 YCTAaHOBKU MpuOOpoB Ha mMT. Ha mure moxeT ObITh TpoBe-
JIeH KOHTPOJIb YCTaHOBJIEHHBIX NAPaMETPOB WJIM PeIAKTUPOBAHKE UX C TOMOLIBIO ITPOrpam-
MBI KOH(HUTYPHUPOBaHHUS B cliydae, Koraa Ipudop MOJKIIOUEH K COOTBETCTBYIOIIEH CeTH.

3.2.6 K coOTBEeTCTBYIOIIMM pazbeMaM JOMOJHUTENbHBIX UHTepdeiicoB Ethernet
MOAKIIOYUTH BUTYIO NIApy € yCTaHOBIEHHbIMU pazbemMamu RG45 (8PEC).

BHUMAHMWE! 3anpemiaercss npuMeHsaTh pazbeM RJ45 ¢ 3a3zeMieHueM sl MO/I-
KkimoueHus: uarepdeiica Ethernet!

3.3 Pexxumbl padoThl

3.3.1 TIpubGop MoxeT (GyHKIMOHUPOBATH B PeXKUMaxX MU3MEpeHUs U KOHPUrypu-
pOBaHUS.

3.3.2 PexxuM u3MepeHus sIBISIeTCS] OCHOBHBIM AKCIUTYaTallMOHHBIM PEXUMOM, KO-

TOpBIfI YCTAHaBJIMUBACTCA IIPHU BKIITOYCHUU ITUTAHUA.
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B nannom pexume npubdop:

— U3MepsieT TeKyllue 3HaYeHUs] BXOJHBIX BEJIMYMH, BBIUUCISET MMapamMeTpbl TpeX-
(azHol ceTH, 3aBUCALIME OT UCXOJHBIX BXOJHBIX BEJIMUUH U OTOOpa)kaeT pe3yJbTar Mpeod-
pa3oBaHus;

— ONpalllMBaeT BHEILIHUE LEeNU YCTPOUCTB, NOJKIFOUEHHBIX K TUCKPETHBIM BXOJAM;

— nepefaeT MHPOpPMALMIO O TapaMeTpax CeTU U COCTOSHUU TUCKPETHBIX BXOJIOB
Mo UHTEP(EHCHBIM KaHaIaM IO 3aIpocaM WK B IUKIMUYECKOM PeKUME.

[Tepeuenp oTOOpaXxkaeMbIX U MepeaBaeMbIX TapaMeTpOB MpUBeeH B Tadbnuie 16.

[Topsinox oTOOpaXkeHUs] MapaMeTpoB MPHU MEPEeKITIOUeHUN ISl TprubopoB ¢ 1ud-
POBBIMHU UHAWKATOpaMH MpUBeAeH B Tabuuie 16.

Bri6op mapameTpoB 1ist 0TOOpakeHHsl B TEKYIeM OKHE MPOU3BOJAUTCS TMPH TO-
MOIIIM KHOIOK « A », « ¥, pacIoyio)keHHbIX Ha NiepeiHell maHeau npudbopos.
Tabnuia 16

[Tapametp O6o03HaueHmne
JI71st 4eThIpEeXTIPOBOAHON CeTH
®da3zHble HAPSIKEHUS Ua, Ug Uc
MesxydasHble HalpsHKSHUS Uag, Ugrc, Uca
®da3nHble TOKU Ia, Ig Ic
AKTHBHAsI MOITHOCTH (ha3bl HATPY3KU Pa, Pg, Pc
PeakTuBHAsI MOIITHOCTH (ha3bl HATPY3KH Qa, Qp, Q¢
[TonHast MomtHOCTE (ha3bl HArPY3KU Sa, Sg. Sc
®dazubie K0AGHUITUEHTHI MOITHOCTH Cospa, Cospp, Cospc
CyMMapHbIe 3HaYeHUsI MOIIHOCTEN, TOKa P, Q, Icpen
CyMMapHble 3HaYeHHs MOITHOCTeH, (ha3HOTo HaNpsHKEHUs P, Q, Uy
CyMMapHbIe 3HaYeHUsI MOIITHOCTEH, THHEHHOTO HATIPSKCHUS P, Q, Uy,
CymMapHbIe 3HaYeHUST MOIITHOCTEH P,Q,S
YacroTa ceTH, cpejiHee 3HaUeHUE KO3 PHUIIEHTa MOIITHOCTH F, cosp
CocrosiHue TUCKPETHBIX BXOJOB DI
JIst TpeXIpoBOAHOM CeTH

MextydasHble HalpsHKCHUS Uag, Ugc, Uca
®asnbie Toku (pazer A u C) Ia, Ic
CyMmMapHbIe 3HaYeHHUST MOIITHOCTEH, TOKa P, Q, Lepen
CyMmMapHbIe 3HaYeHUsT MOIITHOCTEH, TUHEHHOTO HATTPSKCHUS P, Q, Uy,
CymMapHbIe 3HaYSHUST MOIITHOCTEH P,Q,S
YacroTa ceTH, cpejiHee 3HaUeHUE KO3 PHUIICHTa MOIITHOCTH F, cosp
CocrosiHue TUCKPETHBIX BXOJOB DI

3.3.3 Pexum KOHGUIypUpOBaHUS SIBISETCS BCIIOMOTraTeNlbHBIM U MO3BOJISET Ha-
CTPOUTH AMANa30Hbl NOKa3aHUU W MapameTpsl UHTepdelica, mpu HEOOXOAUMOCTH, U3Me-
HUTH AIPECALUIO PETUCTPOB U3MEPSIEMBIX aPAMETPOB U AUCKPETHBIX CUTHAJIOB.

Pexxum KOHGUTYypUpOBaHUS WHULMHUPYETCS MpOorpaMMoil KOH(UTypaTopoM Ha
[TOBM.
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3.4 llopsigok padoThI

3.4.1 TlopaTte nuTaHue Ha MPUOOP, HA UHAMKATOPAX MOSIBATCS HyJIeBble 3HAYSHUSI.

3.4.2 BeinepxaTh Npubop B Te€UEHHWE BPEMEHU YCTAaHOBJIEHHS pabodero pexuma
(30 mun). Knonkamu « A», « ¥»BelOpaTh HEOOXOAUMBIH peXUM BBIBOJA Ha IU(pPOBHIS
WHANKATOPBI 0TOOpakaeMbIX MapaMeTpPOB.

[Topsimok paGoThl ¢ KHONKaMU MPYBEIEH B MPUIIOKeHUH [ .

3.4.3 [logaTh BXOJHBIE CUTHAJIBI HA IPUOOP.

3.4.4 Ha unaukaTopax OTOOpa)KarOTCsi 3HAUEHUs, COOTBETCTBYIOIIME BXOIHBIM
CUTHAJIaM, TEKYyIIeMy OKHY OTOOpaXeHUsI U CKOH(PUTYPUPOBAHHOMY JHMAa30Hy IMOKa3aHUH.

3.4.5 TIporpammupoBanue npudopa Mmpu MOMOIIM KHOIOK Ha JINIEBOM NaHelu

[Tepexon B peKUM MPOrpaMMUPOBaHUS MPUOOpa OCYIIECTBISETCS U3 OCHOBHOTO
pexuma (pexuMma u3Mepenusi). B pexume maMepenus: kKHomkaMu « A», « ¥ »BbIOpaTh K-
paH nporpamMMmupoBanus ko3 duimeHToB Tpanchopmanuu (3kpan «KI, KUy»).

[Tpumeuanue — mpu BEIOOpPE JAHHOTO SKpaHa OTCYTCTBYET CBEUEHHE JIOOBIX elu-
HUYHBIX CBETOJAMOHBIX HHIUKATOPOB HA JTUIEBON MTaHeIN Mprudopa.

Jlis BXOZla B peXUM MPOTpaMMHUPOBaHUsS (peaakTUPOBaHMS) KO3G(OHUIIMEHTOB
TpaHChOpPMAIMK IO TOKY/HAINPSKEHUIO HaXXaTh W YIASPKUBATh KHOMKY «*» Ha JHICBOU
naHesu npudopa Oosiee MATH CEKyH/I.

BBoja Hy)XHOTO MU(POBOTo 3HAYECHHS] aKTUBHOTO Kod(duimeHTa (aKTUBHBIN KO-
3¢ PUIMEHT MUTaeT) OCYIIECTBISIETCS IOCJIeN0BaTeIbHBIMU HaXXaTUSIMA Ha KHOIKH
yMmeHnblneHus: (« ¥») win yBenudeHus (« A») 3HaueHus: napamerpa. OJIHOKpaTHOe Haxa-
THE yMEHbIlIaeT/yBeJInunBaeT 3HaueHue napamerpa Ha 1 (exunuuy). [lpu yaepxuBanuu
KHONKUA Ooinee 3 (Tpex) CEeKyH]I yMEHbIIAeTCs/yBelIndMBaeTCsl 3HAUCHHE IapameTrpa C
OoJbIIUM 1Iarom (M3MeHeHus mpoucxonar oeictpee). [lepexon Mexay kosddunreHTamu
TpaHchOpMaLIMK OCYIIECTBISIETCS HAKaTUEeM KHOTIKHU «*».

[Tocne 3aBepinieHHst pemakTUpoBaHusl KoddduimeHTa TpanchopManuu MO TO-
ky/Hanpspkenuto (KI /KU) 3HaueHUsT HOBBIX KO3(PHUIIMEHTOB COXPAHSIOTCS B SHEPro3aBu-
cumoii mamsati. HoBble koadduiineHTs TpaHC(HOPMAIIUH 110 TOKY/HaNpPSKEHUIO BCTYAIOT
B CHJTy TocJie cOpoca muTaHus (BBIKIIOUEHHMS ) Tprodopa.

Brectn HeoOXxomuMble W3MEHEHHUS B COIMPOBOJUTENBHYIO JOKYMEHTAIUIO CO-
riacHo TpedoBanuto 1.5.5.

3.5 Paborta unTepdeiica

3.5.1 Pabora npubopa no untepdeiicam RS485 (nmopr 1, mopt 2) oGycrnaBnuBaeT-

Cd allllapaTHBIMHA U ITPpOrpaMMHBIMHA CPpEACTBAMH, IIPUMCHACMBIMHA HOTpe6PITeJ'[eM. HOpTBI
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UHTEpENHCcOB HE3aBUCHUMBI JIpYT OT JApyra U HacTpauBaroTCs OTAenbHO. [IpoTokosbr 06-
MeHa JaHHBIMU ITPUBEJICHbI B pUiioxkeHuun /1.

Hactpoiiku mporokona v agpecanuu 3JeMeHTOB HHPOPMALIMK B COOTBETCTBUU C
I'OCT P MDK 60870-5npuBenensl B mpuinoxenus /1.

3.5.2 Jlunusg cBs3u untepderica RS485 npeacrasisier coboit BUTYIO mapy MpoBo-
JI0B, KOTOpPBhIE MOTYT HaXOJUThLCS B O0IeM dKpaHe. Ha ofHY JUHUIO CBSI3M MOXET OBITH
noakimoveHo 1o 31 npubopa. [prubopsl MogacOeTUHSIOTCS K JUHUU CBS3H MapaliesbHo.

3.5.3 Jlnst cBsi3u mo nopTtam 1 u 2 uHTepdelica Ha Kaxa0M Mprudope ycTaHABIMBA-
eTCsl CBOM CceTeBOM ajjpec M CKOPOCTh oOMeHa naHHbIMU w3 psiaa 4800, 9600, 19200,
38400 6ox. JlomycTuMmblii afpec niepeaadnd HaxoauTcs B nuaraszone ot 0 mo 247. Kaxngomy
MOJYMHEHHOMY YCTPOMCTBY MpucBavBaeTcs azapec B mpezenax ot 1 mo 247 (agpec 0 uc-
MOJIB3yeTCs JUIsl IIMPOKOBEIIATeIbHONM Tiepejaun, ero pacro3HaeT KaXkJoe yCTPOMCTBO).
CxopocTh 0OMeHa JI0JIKHA OBITh OJJMHAKOBOM U COOTBETCTBOBATH YCTAHOBJICHHOU B IMHUM.

3.5.4 Ilpu obmene nHdopmalmeit MpudOpPHI ABISIOTCS MOJIYMHEHHBIMHU YCTPOMCT-
Bamu (SLAVE). B kauectBe Beayuiero ycrpoiictea (MASTER) BbicTynaet nmpoMblIIiLieH-
HBI KOHTPOJIJIEP, KOMIBIOTEp WM aHAIIOTUYHOE YCTPOWCTBO, ympapJstollee OOMEHOM
JaHHBIMM B JUHUM. Ha BemyiieMm ycTpoiicTBe AOKHBI OBITh YCTAHOBJIEHBI MapaMeTphbl

JTWHUM WHTepQeiica B COOTBETCTBUM C Tabiuiei 17.

Tabaumna 17
[TapameTp auHUM 3HaueHue
KonunuecTBo cTrapToBhIX OUT 1
KonnyecTBo OUT maHHBIX 8
IIpoBepka Ha YETHOCTH HET, YeT, HeUeT
KonmuecTBO cTOMOBBIX OMTOB 0,5;1;1,5;2
CkopocTsb niepeauu, 607 9600, 19200, 38400 riu 57600

OOMeH NaHHBIMUA TPOWCXOIUT IO MHHUIMATHBE BEIYyIIEro yCTPOWCTBA, MOCHI-
JAlOUIEro aJpecHBI 3ampoc Ha MPUOOpP, ¢ KOTOPBIM MPEIoaraeTcs yCTaHOBUTH CBSI3b.
[TonyuuB 3ampoc, mpuboOp CpaBHHUBAET 3alpalIiBaeMbIi aJpec CO CBOUM aapecoM U Mpu
WX COBIAJICHUH BBIAET OTBET.

3.5.5 B npubopax OTCyTCTBYeT MNOIJEpKKa OECIpOBOJHBIX COCIWHEHUM IS
IMOAKJIFOYEHHS K/ U3 ceTel 00Iero mojb30BaHuUsl.

3.5.6 Pabora nmpubopa no unrepdeiicy Ethernet («mapamerpst Ethernet») o0y-
CJIaBJIMBAETCS alMapaTHbIMU U MPOTPaMMHBIMU CPEJICTBaMU, MPUMEHSIeMbIMU MOTpeOuTe-
JeM.

HacTpoiiku mpoTokomna u ajpecanuu 3JeMeHTOB HH(POPMAIlUU B COOTBETCTBUH C
I'OCT P M3K 60870-5-104-2014 npuBeneHsl B npuiioxxeHus /1.

34



0IT4.140.333 PO

3.6 PaGoTa nucKpeTHBIX BXO0B

Huckpetnsie Bxoabl (DI) mmeroT ranbBaHWUYecKH pa3jielieHHbIE OT OCTalbHBIX
nernel mpubopa Ienu THMa «CYyXOW KOHTaKT», KOTOPhIe MOTYT 3aMbIKAThCS KOHTAaKTaMH
KOMMYTHPYIOIINX YCTPONUCTB BHemHUX 1eneit. [Ipn n3MeHeHnn coctossHui 10O0T0 Juc-
KPETHOTO BXOJ/ia COOBITHSI PErHCTPUPYIOTCS, IPUCBAUBaETCs] METKAa BpeMeHU U 3adUKCH-
POBaHHOE COCTOsIHME IOTOBO AJisi mepenayu no nmopram: RS485 mo 3ampocy, Ethernet —
COOBITHS BBITAFOTCS Oe3 3ampoca. ToYHOCTh MPUCBOSHUS METKH BpeMeHHU — 1 Mc.

3.7 PaGoTa Q1MCKpEeTHLIX BHIXOJ0B

3.7.1 IIpubopsl MOTYT UMETh UCTIOJHEHUE C TPEeMsI TUCKPETHBIMU BbIXOJaMHU.

HacTtpolika napaMeTpoB JUCKPETHBIX BBIXOJO0B BO3MOXKHA C MOMOIIBIO KHOIOK
Wi 4depe3 nudpoBoi uHTepderic. ns xaxaoro NUCKPETHOrO BBIXOJAA B PEKHUME IMPO-
rpaMMHpPOBaHUS IMapaMeTpoB (C MOMOIIIbIO0 KHOTIOK Ha MepeHel maHeau nprudopa myHKThI
mernto USI1, US2, US3) 3amatorcst ycraBkum L (US1.L, US2.L, US3.L), rucrepesuc d
(USI1.d, US2.d, US3.d), 30na Bo3Bpara b (US1.b, US2.b, US3.b), pexxum paboTbl auc-
kpeTHbIX BbixoqoB t (US1.t, US2.t, US3.t).

YpoBeHb ycTaBKM B % OT HOMHHAJIBHOT'O 3HAY€HUsI BXOAHOTO CUTHAa st
CHUJIBI TOKA WJIM HANPSIKEHUS, 1JI 4acTOThl B % oT nuama3ona 45...55 I'u (45 T'u — 0 %,
55T — 100 %, 50 I't — 50 %). 3oHa ycTtaBk# B % OT HOMUHAIBHOT'O 3HAYEHUSI BXOIHOTO
CUTHaNA Jyis CWJIbl TOKA WJIM HAaINpsDKEeHUs, A7 4acToThl B % oT auamnazoHa 45...5511
(marmpumep: 15 % — 1,5 I').

3.7.2 BxiroueHue TUCKPETHOTO BBIXOJIA MPH JIFOO0M JIOTUKE MPOUCXOIUT MPHU
JIOCTUXKEHUU BXOJHOTO CUTHaia (BXOJHOM BEIMYMHON) 3HAUYEHUs Mopora cpadbaThiBa-
HUS B COOTBETCTBUU ¢ Auarpammamu npuiokerus: E. CpabaTeiBaHUEe TUCKPETHOTO BBI-
X0J1a COMPOBOXKIA€TCS MUTaHUEM LIU(PPOBBIX UHIUKATOPOB, €CIIM BKIIOYEH PEKUM MHU-
ra"us UGPOBBIX UHIANKATOPOB.

Brixirouenne npu 3HadueHuun napametrpa t =5, 6, 7, 8 MPOUCXOIUT € 3ama3abl-
BaHMEM I10 3HAYEHUIO BEJIMUMHBI CUTHAIA Ha BeTMYMHY 30HBI BO3BpaTa b (30Ha BO3Bpa-
Ta Ha uarpaMmax npuioxeHnus E He nmokazana).

3.7.3 B 3aBuUCHUMOCTH OT 3HAa4YEHUS MapamMeTpa t MOKeT OBITh CIIeYIoIasl JIo-

ruka paboTsl (pucyHok E.1 mpunoxenus E):
—t= 0. JuckpeTHbIi BBIXO OTKJIIOYEH.

—t = 1. JIucKpeTHBII BBIXOJ BKIIOYEH, HU(GPOBbIE UHAUKATOPHI MUTAIOT TpU

BKJIFOUEHHOM pexuMme Muranus. Kcnonb3yercs Iisi IPOBEPKH pabOThl AUCKPETHBIX
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BBIXOJIOB WJIM JIJISi TOTO, YTOOBI TUCKPETHBIN BBIXOJ BCeraa ObLT BO BKIIFOUEHHOM CO-
CTOSTHUM HE3aBHCHMO OT BEJIMYMUHBI BXOJIHOTO CUTHAJIA.

-t =2 (pe3epB).

- t = 3 (mpsamoii ructepes3uc). Brixoa BkitOYaeTcs, Korja u3MepeHHOoe 3Haye-
Hue Menee (L-d), BeIKIIO"aeTcs, Korja uM3MepeHHoe 3HaudeHue Oosee (L+d) u T. 1.,
OCYLIECTBJISII TEM CaMbIM JIBYXIIO3UIIMOHHOE PEeryJIupoBaHKe Mo ycTaBke L ¢ ructepe-
3ucoM =*d. Mcmonb3yeTcst sl CUrHaIM3ai O TOM, YTO TeKylllee M3MEpeHHOe 3Haue-
HUE MeHbllIe ycTaBKu L.

- t =4 (oOpartHblii ructepesuc). Borxo | BKIIIOYaeTcs, Korjaa n3MepeHHOe 3HaueHue
6onee (L+d), Beikimrodaercsi, Koraa u3mepeHHoe 3HaueHue meHee (L-d) u 1. 1. Mcronb3yer-
Cs1 ISl CUTHAJIA3AIINY O TIPEBBIIIICHUHN TEKYIIIeTo H3MEPEHHOTO 3HAYCHHS yCTaBKH L.

-t =5 (noruka U-obpa3nas). Mcnons3yercs sl CUTHANIM3AUU O BbIXOJe KOH-
TPOJIMPYEeMOW BEJMYMHBI 3a 3aJaHHbIe TPAHUIIBI, IPU ATOM BKJIIOYEHHE MPOUCXOJIHNT,
Korja Tekylee 3HaueHue MeHble (L-d-b) unu 6onbire (L+d+b).

- t = 6 (;moruka [1-o6pa3nas). Micnonb3yercs MJIsl CUTHAU3AIMK O BXOJIe KOH-
TPOJIUPYEMOI BEJIMYMHBI B 3aJlaHHbIe TPAHUIIbI, IPX 3TOM BKJIIOUEHHE TTPOUCXOMIUT, KO-
rjaa texyiiee 3HadeHue 6onpiie (L-d-b) u menbmie (L+d+b).

- t = 7 (BBIKJIFOUCHHE TIPH TIPEBBIICHNN YCTaBKM). Micons3yeTcs misi curHaim-
3au 00 YMEHbBIIEHUH KOHTPOJUPYEMOW BEIIMYMHBI HUXKE 33JlaHHOW TpaHUIbl, MpU
ATOM BKJTIOUEHHWE MTPOUCXOJINT, KOT/Ia TeKyIlee 3HaueHne MeHbIne L-b.

- t = § (BKJIIOYEHUE MpU MPEBBIIICHUH yCTaBKH). Mcronb3yeTcs sl CUTHAu-
3aui 00 YBEITWYEHUW KOHTPOJMPYEMOUW BEJIMUWMHBI BBINIE 3aJaHHOW TPaHMIIBI, MPU
3TOM BKJIIOUEHHE MTPOUCXOINT, KOT/la TeKylllee 3HaueHue ooinpliie L+b.

3.8 KanuOpoBka

3.8.1 KanuGpoBka npubopoB MPOBOIUTCS MPU MPOU3BOACTBE WIH MOCTE PEMOHTA
npubopos. KanubpoBka nmpruboOpoB T0JKHA MTPOBOJIUTHCS METPOJIIOTMUECKUMU CITyKO0amu,
aKKpeIUTOBAaHHBIMHU Ha TIPABO MPOBEJCHUS KATMOPOBOYHBIX PaboT.

KanuGpoBKy ciieryeT mpoBOAUTH MPYU HOPMAaJIbHBIX YCIOBUSIX:

- TeMIieparypa oKpy karouiero Bozayxa mioc (20 £+ 5) °C;

- OTHOCHUTEJIbHAs BIaXHOCTh Bo3ayxa 110 80 % npu 25 °C;

- atmocepHoe naBienue ot 84 no 106,7 klla.

3.8.2 Ilepen HavaoMm KaaMOPOBKM MPOBECTU MOAKIIOYEHHUSI B COOTBETCTBUU CO CXe-
MaMmu, nprBefeHHbIMU Ha pucyHkax JK.1, 7K.2 npunoxenns JK. B kadecTBe MCTOYHMKA BXOJ-

HOT'O CHTHaJIa UCTIONI30BaTh OJIOK TeHepaTopa-chHTe3aTopa «JHeprogopma 3.1», B KayecTBe
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00pas3loBOro CpeAcTBa M3MEpPEeHUs] — MPUOOp 3JIEKTPOU3MEpPUTEIIbHBIA 3TaIOHHBI MHOIO-
¢byukimoHanbHbIH « JHepromonutop 3.1K-02 10» u3 coctasa ycranosku YIIITY-MD 3.1K.

3.8.3 KanuOGpoBKy MPOBOAUTH CIASAYIOIIUM 00pa3oM:

1) BKIIOYUTH HaINpsDKEHHE MUTAHUS MPUOOpa U U3MEPUTENBHOTO 000y I0BaHUS;

2) BblAEpKaTh IPUOOPHI B TEUEHUE BPEMEHHU YCTAaHOBJIEHUS pabodero pexxnuma;

3) 3amycTUTh MpOrpaMMy KalnOPOBKH MPUOOpa U BEIOPATh TpeOyeMbIil pexkuM;

4) akTUBUPOBATh ONEPALIMIO KATMOPOBKU JUaNa30HOB U3MEPEHUI;

5) HpOBEPUTH MOrPEIIHOCTh U3MEPSEMBIX MapaMEeTPOB B KOHTPOJIBHBIX TOYKAX
(tabnuupst M.1-W.3 npunoxenus 1). I1pu HeoOXoIUMOCTH TPOU3BECTH MEPEKATHUOPOBKY C
LEJIbI0 NIEpepacIpeIeNIeHNs] IOTPEIIHOCTH HEJIMHEMHOCTH NU3MEPEHHS.

3.8.4 Ilocne kaMOPOBKM HEOOXOIMMO MTPOBECTH BHEOUEPEHYIO TOBEPKY MpHOOpa.

3.9 KondgurypupoBanue npudopa

3.9.1 PesxxuM KOHHUTYpUPOBAHUS SBJISETCS BCIIOMOTaTeIbHBIM U MHULIUUPYETCS MPO-
rpammoit koHurypuposanust Ha [I9BM, cesizanHoli ¢ mpubopom yepes3 untepdeiic RS485.

Kondurypuposanue nprubGOpoB MPOBOIUTCS B cliydyae HEOOXOIMMOCTH TepeHa-
CTpOIKM MapaMeTpoB MHTepdeiica, 1Mana3oHOB MOKa3aHU MpUOOPOB, U3MEHEHHE SIPKO-
CTM CBEYEHUS WHIUKATOPOB, 3aJaHMsl YCTAaBOK, 3aJaHMs [apaMeTpOB aHaJIOro-
BBIX/TUCKPETHBIX BBIXO/I0B, HACTPONKHU CBSI3W M MHIWKALIMY [1apaMeTPOB Ha BHEITHUX HH-

JUKAaTOPHBIX MaHENsIX ¢ TOMOILBIO MPOrpaMMbl KOH(UTypaTopa (PUCYHOK 2).

Kondnrypatop LM96, LM120 g@”x‘
Bexoa  Bua O mporparme
% Cren @ Pexut | @ Mopt | O M3K104 H @ Ouceexome | @ Ananoreexone | @ Kaog oy
MapameTpel TpaHchopMaTopa Twn LA
I'Ipmﬁup MeperuHas oBMoTka: Cxema; 3% NPoEOOHES
LUk b Tax l:l FWCEpPETHEIX BEXOO0E:
- PEHNM MOHWTOpE -
i} HanpsxeHure: D OuckpeTHe X BeXoqoE; ] >
ﬂ;x}(-] BTopuqHan ofimoTka AHAMNOroBEIX Beixoa0E: 0 -
4 1]
B Tk |:| DAHOBABHWE MHOMKALM
LK
M6, LM 120
M5 (2014) - M
Tadno CE IJ.E MHorohyHKLMOHANSHEE Mpkbopsl (BeiMmyckasmes © 2015
Tabno-4acToTomep -1 11 |
Tafno-Jackl C L L. MpeAHazHAYSHEL ANA M3MEPeHKa, oToBPEMEHAA 1 Mpeot
EGSE3MN - | q B B LMhPROBOI KO NEpaMETPOB TRexhasHex ceTeld nepar
E185:30 E I = ToKa, & Takke ANA MpebpasoBaH A B BEIXOAHEE yHIchIL
MW1 205 CHrHAMEl MOCTORHHOMD TOKA. cnonesyoTen B kadecTee
MWEO YHUBEPCANEHOD. MIMEPMTENEHOro MpMbopa, B3aMeH pas
Koo SNERTPOMIMEPMTENBHEIX MPMBOpOB: aMNepMeTpoE, Bomb
BATTMETPOE, BapMETPOE, HacTOTOMEDOE,
U (¢ aByma Bxogamm) P RHETR 2
FmetoT menonHernd © Ethernet, © 4 i 8 guckpeTHEMA
Cran-fiur 3 AMCKPETHEIMK WA 3 AHANOTOBEIMKA. BRIXOAAMM.
I |
MopT: COMI (9600-N-1) Appec: 1 Bua: paclumpenHsii+ ‘;5|

Pucynok 2 — O01mumii B IpOrpaMMBbl
KonduryprpoBanue 3akirodaetcsi B HA3HAYSHUN CBS3HBIX apecOB, CKOPOCTH OOMe-

Ha nopra RS485, usmenenuu agpecaryivi perucTpoB U3MepseMbIX MapamMeTpoB, a TaKke B yC-

TaHOBKE HEOOXOAUMBIX KO3(PHUIIMEHTOB IO TOKY W HAIIPSHKEHHUIO [T pacyeTa U OTOOpaKeHHUs
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peaNbHBIX 3HAUYSHHI TTapaMeTPOB TIPH TIOAKIFOUYESHUN IPUOOPOB Yepe3 U3MepUTENTbHbIE TPaHC-
(bopMaTOphI TOKa U HANPSDKEHWSI, ¥ HA3HAYCHUH TEKYIIUX OTOOpayKaeMbIX MTapaMeTpPOB.
Jlnist 3amycka mporpaMMbl KOHPUTYpaTopa HeoOXO0AUMO BEIOpaTh TUT MprOopa
(manpumep: 11IM96), anpec npubopa (mpu MepBOM 3arycKe ajapec Mo yMOJIYaHuIo - 1) u
3a/1aTh CJeAyIoIIe apaMeTpbl COeInHeHUs (PUCYHOK 3): TIOPT CBS3H; CKOPOCTH 0OMe-

Ha JJaHHBIMU; MAPUTET; KOJTUYECTBO CTOM-OUT; ajapec mpudopa.

" Kokdumryparop LLMI6

Bj 4 O nporpamme
A
Co) ¢

m

e
Pl
Crom e
\\//

Pucynok 3 — 3amyck nporpammbl KoH(GUTypaTopa
ITocne BeIOOpa mapamMeTpoB CBA3U HaXxaTh «CTapT». 3HAYCHHS CETEBBIX IMApaMETPOB

(ceTeBoil azipec, CKOPOCTb, UACIIO CTOMN-OUT, MAPUTET) AOJKHBI COBIAAATH C YCTAaHOBIEHHBIMU
Ha npubdope (B ciryyae oMOKH BBIBOAUTCS COOOIIEHNE 00 OIIMOKE CBS3H).

[IpuMeuanue — pu HaBEJCHUW yKa3aTelsss MBIIIKA Ha JIFOOYI0 BKIAIKY WU Tia-
pamMeTp TporpaMMbl TOSBIISETCS BCIUTHIBAIOINAS TOJCKa3Ka C KpaTKod umHQopmaimeid o
BBIOPAHHOM ITyHKTE MEHIO WJIH TTapamMeTpe.

DneMeHTHI yTpaBJIeHHus] TPOorpaMMbl KOH(MDUTYpaTOpa, CBS3aHHBIE C KOHPUTYpPH-
pOBaHKeM, pacroJiaratoTcsl B IMIaBHOM OKHE MPOrpamMMBI.

OcHoOBHBIE (CTaHIAPTHBIE) HACTPOUKM MPUOOpa OCYIIECTBISIOTCS BO BKIIAIIKE

«Pexum» (pucyHOK 4).

3.9.2 KondurypupoBaHre OCHOBHBIX MTapaMeTpoB Mpudopa

3.9.2.1 KoHndurypupoBanue mapameTpoB MpuOOpa OCYIIECTBISECTCS BO BKJIAIKE
«Pexxumy» 1 3aKiroyaeTcs:

- B HACTpoOMKe 3HAaUeHU I HOMUHAJILHOTO JIMHEHHOTO HANPSKEHUSI U TOKa,

- B HACTpOHKe BTOPUYHOM OOMOTKH 10 TOKY Y HAMPSXKEHUIO;

-B BBI60pe THIIA IIKaJIbI,
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- B YCTAHOBKC €IMHUIIBI U3MEPCHUSA (TOK, HalIps>KCHHUC, MOH_IHOCTB);

- B BbIOOpe mapameTpoB OOHOBJIEHUSI MHAUKAIMU (TIEpHOoJl OOHOBJICHHS, 30HA He-

YYBCTBUTEIHHOCTH);

- B BBIOOpE SIPKOCTh MHIMKAIUU (YCTaHABIMBACTCS MOJI3yHKOM);

- YCTaHOBKE KOJIMYECCTBA JCCATUYHBIX 3HAKOB,

- 3aJ]aHUs TApOJIsi MEHIO — (110 yMOTYaHUIO — (0 KOTKIIIOUEH)).

KoaddurmeHTh! 10 TOKY ¥ HanpsHKEHUIO (HaNpsKeHUe/TOK BTOPUYHON OOMOTKH )

OTHOCATCA K OAaHHBIM, IIEPCAaBACMbIM Ha WHIWKATOP IIPHU pa60Te an60pa C BHCIITHUMH

U3MEpUTEIbHBIMU TpaHchopMaTopaMu TOKa WM HampsbkeHus. [lo ymonuanuio oba ko-

s duireHTa paBHsI 1.

HN3meneHus BCTYIIAOT B CHJTY ITOCJIC HAXKATUA KHOIIKH «3amnucaTh KOH(l)I/Il"ypaI_II/II-O».

r - - — - g™
. - S— =[5 g
5 ‘.% Kondurypatop LLIM36, mMIZﬂiggqﬂtﬁwrypmm npgqm_aﬂq]‘ ik .

Bexon  Bua O nperpamme
% Cron © Pexam | © Mopr OM3K1N|OHW‘ |®AHanor |®' P |OMOHHTop‘
MNapameTpe! TpaHChopMaTopa MapameTpkl NoAKmioYEHiA
B - 0 [C) R ] @)
v —
| J Hucxpereocmones
L Bropuuran ofimoTka: [McKpeTHED BEXOA0E: @
A o g @ AHanoroBem BLXOA0E:
L Kon-so RS-485: 1RS485  ~
| | = M
¥ _""k il Kono Ethemet:
-
var F & @ OBHOBNEHWE MHIMKELIM
| =k @) fes TpaHCPhOpMAaLIKM -
5 VA () MpoueHTHaRA wWkana Mepuon, c: 0.1 @
Un _vk 30Ha HewyBCTEMTENEHOCTM: [
i _:k fpcocm: 0 [ @B Ceormwamaum [ sayenmreer 1
; _ Hz EmvHunua nsmepenrua Ken-so aecamwuHbLI SHaKoE
| -~ | IR
S — B
o ES MowHocTs: Br / Bfp / BA T @ MowHocTs
| [ MpEUATATE KOHEUTYPELIAID ] WHpopmauma Bxon & mMeHio
3 : [ |
e I> CepuitHeii Homep: Mapons (-9999): 0 =

|| re OK (Texywme nokasaHua)
I

Mopt: COM1 (3600-N-1) Appec: 1 Bun: pacumpensbifi+ .

Pucynok 4 — Konduryparop IIIM96/11IM 120 (Bkiagka «Pexum»)
3.9.2.2 Bo Bpems HacTpoWku mpubopa MOXHO YOeIUThCS B TOM, YTO JaHHBIE,

IMOJIYYCHHBIC KOMIIBIOTCPOM OT HpI/I60pa, COBIIaJarOT C ITOKa3aHUsIMH LII/I(ppOBBIX NHIU-

KaTopoB mpubOopa. JlaHHBIe, MOKa3piBaeMble Ha IM(GPOBBIX HHAWKATOpPAX MpUOOpa,

UJEHTUYHBI 3HaYEHUsIM, OTOOpakaeMbIM B moJie « TeKylue moka3zaHus» MpOrpaMMbl-

KoH(Urypatopa (prUcyHOK 4).

[Tepeximodenne MexXIy peXuMaMHu OTOOpa)XeHUs MpUOOpa OCYIIECTBISETCS

KHOIKaMH, pacroioKeHHbIMU Ha JIMIIeBOUM maHe u nmpubdopa.
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3.9.3 Kondurypuposanwue mopToB
Bo Bknanke «IlopT» Haxongrcs 3eMeHThI yIIpaBieHus, IpeIHa3HaueHHbIe IS
- KoH(UryprupoBaHus MopToB 1 1 2 (OCHOBHOU M AOMOIHUTENbHBINA HHTEphel-
cel RS485): cmena aapeca u ckopocty mpubopa, YCTaHOBKA MapUTETa W KOJIWYECTBA
CTOTIOBBIX OUT (HACTPOWKHU Mo ymosdaHuto: «Axpec» — 1, «Ckopocts» — 9600 6uT/c,
«ITapurer» — Het, «Cton-out» — 0,5);
- KoH(UryprpoBanue napamerpa uHTepdeiica Ethernet u cuaxpoHusamnms yacos
pearbHOro BpeMeHH.
[Tpu Heobxoaumoctu Bo Bkiaake «IlopT» ocyiecTBiseTcs: ycTaHOBKa TeKyIIeH
JaThl 1 BpEMEHHU.
M3MeHeHus BCTYMaloT B CHITy TTOCJIe HaXKaTHsI KHOTIKU «3anucaTh KOH(DUTYPaALHIO».
3.9.4 Hactpoiika anroputmoB ['OCT P M3OK 60870-5-104-2004 ocyiectBiusieTcs
BO BKJagke «MOK104» (pucyHox 5).
Bo3MoxHBI ABa BapraHTa HACTPOMKM NMapamMeTpOB: PyYHOH crlocod U BBIOOp Ha-

CTPOCK 110 YMOJIYaHUILO.
G Koy oD I e T ——8 = o= |

Boxoa Bua O nporpamme

‘ g’ Crapr # Cron |O Pexian | &) Mepr | & M3K104 |© Line seons | © Ananor seoo s | @ Kanubposka | (@] Mmmmp|
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ves | - - \ pasce) Som Woewe Mol | s igiiin | 12| | i v i
ve- | - - [ - O o w0 Inava ampeca ASDU
] B fo ki LU b [niria agpeca napameTpa
e _ L I 14 [ o0z 10 ’
I ._-:* . = 0 ooz i Tavmaayrt1, cex
- 3 u % [ o0z 10
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e OK MopT: COMI (9600-N-1) Aapec:1 Bua pacumpentbifis .:

Pucynok 5 — Kongurypuposanue napamerpos o 'OCT P MOK 60870-5-104-2004

(BpIOpaHa HacTpOiKa O yMOTYaHUIO 0€3 yueTa METKH BPEMEHH )

B ciyuae HacTpoiiku mapamMeTpoB MO YMOITYaHUIO, TOTPEOUTETh MOKET BHIOPATH
HACTPOMKY C yUeTOM METKH BpeMeHH Uiin Oe3 yuera.

H3MmeHeHUs BCTYNaIOT B CHITY MOCTIe HaXKaTHs «3anmucaTh KOH(DUTYPAITHIOY.

3.9.5 KoHndurypupoBaHue TUCKPETHBIX BHIXOJIOB

HacTtpolika quckpeTHBIX BBIXOJOB OCYILECTBISIETCS BO BKiIaake «Jluc.BBIXOABDY.

OKHO HAcCTPONKU COAEPNKHUT JIEMEHTHI YIpaBleHUs, HeOOXOIUMbIe AJisi BBIOOpa KOHOU-
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TYPUPOBaHUS KaXJOT0 U3 JUCKPETHBIX BBIXOJIOB: BEIOOp MapameTpa, pekuMa, YpoBHS yc-
TaBKH, 30HBI d (TUCTepe3rca) U 30HBI BO3BpATA.
[TpumMeuanue — HeOOXOIMMO HACTPauBaTh KaXKIbIH BbIXOJ] OTIENBHO.
JInst KaXk0ro JAMCKPETHOIO BBIXOJA CYIIECTBYET BO3MOXHOCTH BbIOOpa cOOCT-
BEHHOTO peXuMa MUTaHUs IU(DPOBBIX UHIUKATOPOB.
M3meHeHus BCTYyNalOT B CUITY MTOCIIe Ha)KaTHsl KHOTIKU «3aruvcaTh KOH(MUTYPaLUIoy.
3.9.6 KondurypupoBaHnre aHAIOTOBBIX BBIXOJ/IOB
Bo Bkianke «AHaJIOT.BBIXOJb» pa3MelleHbl 3JIEMEHTbl yIIpaBleHUs], TTO3BOJISIO-
e KOH(OUrypHupoBaTh MapaMeTpbl BRIXOJAHBIX aHAJOTOBBIX CUTHAJIOB: JUAINAa30H U3Mepe-
HUS (peXXUM) U TIpeodpazyemMblid mapaMeTp.
[Ipumeuanue — HEOOXOAMMO HACTPAUBATH KaXK/IbIi BBIXOJT OTAENIBHO.
B none «Pexum» BbiOMpaeTcs auamna3zoH A KaKJIO0TO aHAJIOroBOro BbIXoJa (B
3aBUCHUMOCTH OT (DOPMYJIBI 3aKa3a).
B none «IIpeobpasyemblii mapameTp» COOTBETCTBEHHO 3alaeTcsi MPHUBSA3Ka K
3HaUYEeHMSIM BXOJIHOTO CUTHaJa mpubopa (nmpeodpazyeMblit mapameTp BhICTaBUTH P, Q, I).
M3meHeHUs BCTYMAIOT B CHITY TTOCIIE HAXKATHSI KHOTIKU «3arvcaTh KOHMUTYPAITAIOY.
3.9.7 Kanubposka npubdopa
Bxrnaaka «KanubpoBka» colepXUT 37eMeHThl yIpaBJIeHHs], TO3BOJISIONINE OTKa-
nuOpoBaTh NapameTpsbl Nprudopa.
[Ipumeuanue — Bknagka «KanmbpoBka» AOCTyIHA TOJIBKO B PacIIMPEHHON Bep-
CUU TPOrpaMMBbI-KOH(PUTYpaTopa, eciu mporpaMMa UMeeT CTaHAapTHBIM BUA, TO HE00-
XOJIMMO 3aMTH B ITyHKT MEeHIO «Brm» 1 BEIOpATh paciupeHHYI0 BEPCHIO KOHPUTYpaTOpa.
3.9.7.1 KanuOGpoBKa BXOJHBIX CUTHAJIOB
Jiig mpoBeieHrs KaIMOPOBKU BXOHBIX CUTHAJIOB HEOOXOIMMO:
- OJIHOBPEMEHHO T0JIaTh BCe BXOJIHbIE CUTHaJbI, cooTBeTcTBYIOMIME 100% pado-
Yyero JiMarna3oHa;
- HaxxaTh KHOMKY «KannOpoBka BepXHUX 3HAYEHUY;
- O IaThCsl THPOPMAIIMOHHOTO OKHA 00 yCTIEIITHOW KaJIMOPOBKE CUTHAIA.
[Tocne Haxxatus kHOMKY «KanmOpoBKka BEpXHUX 3HAYEHUN» TPOUCXOIUT 3aIHCh
KaJIMOPOBOYHBIX KOIPHUITUEHTOB.
M3sMeHeHns BCTYTIAlOT B CHITY TTOCTIe HAXKATHS KHOTIKH «3arvcaTh KOHPUTYPAITHIO).
3.9.7.2 KanubpoBKa aHaJIOrOBBIX BBIXOJIOB
KanmOpoBka aHAIOTOBBIX BBIXOIOB TTPOU3BOJAUTCS CAMOCTOSTEILHO TSI KaXK0TO

BBIXO/JA. AHanoroBble BbIXOda MOI'YyT KaJ'II/I6pOBaTBC$I B IIPOU3BOJIBHOM ITOPAOKE.
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Jlnist mpoBeieHUs1 KaTMOPOBKHU aHAIOTOBBIX BBIXOJ0B HEOOXOUMO:

1) mpoBecTH NOJIKIIFOUeHHE MPUOOopa Mo cXxeMam, MPUBEJICHHBIM B IPUIIOKEeHUH b;

2) MOAKIIOYUTH K prbopy 00pa3loBblli aMIiepMeTp B COOTBETCTBUM CO CXEMOU
MOJKITFOUECHUST;

3) noxaTh HampsKeHUue Ha MPUOOP U BBIAEPHKATh €r0 BO BKIIOYEHHOM COCTOSIHUU
B TeueHnu 30 MUHYT JJi yCTaHOBJICHHs pabovyero pexmnma,

4) naxatp kHOMKY «llepekanuOpoBaThy AJsi U3MEHEHUs MapaMeTPOB OJTHOTO U3
BbIOpAaHHBIX aHAJIOTOBBIX BBIXOJIOB;

5) Ha)xxaTh NOSIBUBIILYIOCSI KHOTIKY «I eHepaliusi HUXK. 3HAaUSHUS»;

6) B MOSIBUBILIEMCS TI0JIe BBECTH M3MEpPEeHHOEe 00pa3lOBbIM MHJLITHAMIIEPMETPOM
3HaueHue ¢ Tpems Hupamu MOocie 3amiaToid, B cliyyae OIMIMOOYHOTO/HEBEPHOTO BBOJA
3Ha4YeHUsl HaXKaTh KHOMKY «OTMeHa», HaxXaTh KHONKY « OK»;

7) HaxaTh KHONIKY «[ eHepauusi BepX.3HaUeHUs»;

8) B mosiBUBIIEMCS MOJIe BBECTH M3MEpeHHOe 00pa3loBbIM MIJLITMAMIIEPMETPOM
3HaueHue ¢ Tpems Luppamu MOocie 3amiaTod, B cliyyae OIMIMOOYHOTO/HEBEPHOTO BBOJA
3HAYEeHUsl HaKaTh KHOMKY «OTMeHay;

9) naxatp kHOTIKY «OK», B cilydae ycrnelHoi KaauOpoBKH MOSIBUTCS WHGOpMa-
[IUOHHOE OKHO «AHAJIOTOBBIN BBIXOJ] OTKAIMOPOBAHY;

10) nmpu HEOOXOIUMOCTH MOBTOPUTH Iaru 4 — 10 i KamuOpOBKHU APYrUX aHa-
JIOTOBBIX BBIXO/IOB;

11) HaxxaTh KHONKY «3amucaTh KOHQUTYpALUIO» IJis COXpaHEHUS U3MEHEHHBIX
KaIMOPOBOYHBIX 3HAYEHU B SHEPro3aBUCUMOMN MaMsITU Mprudopa;

12) mpoBepUTh NOTPEIIHOCTh U3MEPEHHS IO KOHTPOJIBHBIM TOYKaM COTJIacHO Me-
TOANKE IMOBEPKHU.

KanubpoBka BhIXOAHBIX aHAJIOTOBBIX CUTHAJIOB 3aBEpIIIeHA.

3.9.8 JlnarHocTuka MHANKAIIAN

3.9.8.1 Jlns mpoBeieHNs] TMarHOCTUKU HEOOXOUMO:

- 3aIyCTUTh MporpamMmy koH¢urypupoBanusi Ha [I19BM, cBs3anHoi ¢ mpubopom
yepe3 uaTepderic RS485;

- B OCHOBHOM OKHE MpOrpamMMbl BO BKiIaake «Pexxum» HaxxaTh KHOMKY «3amyc-
TUTB TECT» (PUCYHOK 4).

3.9.8.2 Ha numeBoii maHenn mpubopa MPOU3OHIET MPOBEpPKa BCEX CETMEHTOB
U(POBBIX UHIANKATOPOB:

1) moouepenHoe orobpakenue nudp Ha Bcex uHAUKaTopax: «0000»...«9999;

2) moouepesHOe OTOOpaKEHUE NECITUUHBIX TOUCK «. », €. », & .», « .»;
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3) moouepeaHOE OTOOpakeHHE KAKIOro cerMeHTa MU(MPOBBIX WHIUKATOPOB (LMK
HOBTOPAETCH ISl KJKIOr0 MHIMKATOPa OTAENBHO): « %, « |», €2 &, « », «-»;

4) oAHOBpEMEHHOE BKJIIOYeHUE eUHUYHBIX CBETOAMOIHBIX HHAUKATOPOB, BCeX
I (DPOBBIX UHIUKATOPOB U JIECITUIHBIX TOUEK «8.8.8.8.»;

S) BBIXOJ B peXUM U3MepeHusl. JlnarnocTuka WHIMKaIMU Iprudopa 3aBeplleHa.

3.9.9 Bknagka «MoHHUTOp» NpeHa3HAuYeHa AJisi orpoca Npudopa, CUUTHIBAHUSA
JaHHBIX T10 3aJaHHBIM aJipecaM PErnucTPOB U COXpaHEHHUs JaHHBIX B (aiin. Onpoc peruct-
POB IIPOUCXOAUT MocienoBaTesbHo. Jlo HaxaTust kHonku «CtapT» Bo Bkiajgke « MOHUTOP»
JIOCTYTHA TIaHeNb yrnpaBieHus: Tabnuiel onpoca. C MOMOIIBIO MaHEe N yHpaBlIeHUs] BO3-

MO>KHO JT00aBJISATh, YIATSTh UIIN PEIaKTUPOBATH PETUCTPHI B TAOIHIIE Onpoca (PUCYHOK 6).

T (TS )

Boxoa Bua O nporpamme

Bmpec [ EH [ 4lReg DDDO3 2 floatl Ib. A
41Reg  BODOS 2 float1 c. &
41Reg  BODO7 2 float1 LA
40Reg  BODO9 2 float1 Ua.B
4.1Reg D00B 2 float1 Ub, B
4IReg  BODOD 2 float1 Ue.B |
41Reg  BDDOF 2 float1 u.B
| 4Reg  BOOTT 2 float1 Uab. B
| 40Reg  BOOT3 2 float1 Ubc. B
| 4.1Reg D015 2 float1 Uca, B
4IReg  BODT7 2 float1 Un.B
| 41Reg  BDTS 2 float1 Pa. BT
40Reg  BaDTE 2 float1 Pb. BT
4.1Reg 001D 2 float1 Fe.Br
i 4IReg  BODIF 2 float1 P.Br f
i 4Reg  BOD21 2 float1 Ga, Bop I
41Reg  B0O023 2 float1 Qb. BAp
40Reg  BOO25 2 float Qe. Bap (
| 4lReg BOD2Z7 2 float1 Q,Bfp
40Reg  BOD23 2 float1 Sa.BA
41Reg  BD2B 2 float1 Sb.BA
i 41Reg  BOD2D 2 float1 Sc.BA
40Reg  BODF 2 float1 s.BA |
4.1Regq 0031 2 float1 cosf
KomnioTep 41Reg  B0D33 2 float1 cosB
Mopr: 4lReg D035 2 float1 cosC.
- 41Reg G037 2 float1 cos I
40Reg  BaD9 2 float1 F.ru
Mapurer. 1Col  BODT0 & bin index TC1-TCS fmaexc) |
Crnor  (i—] | S noasurs | # Penacruposare | || Konvposars | =@ yaamrs | 40p O‘ |27 Mo ymon-arwmo , ]

Mopr: COMI (8600-N-1) Agpec:1 Bwg paciumpeduuiis .

Pucynok 6 — OkHO peakTupoBaHus BKIaAKU «MOHUTOP»

Jlyis 3amosTHeHUsT TaOJUIIBI OMPOCa PETHCTpaMH MO0 YMOJYaHUIO HeOOXOIUMO Ha-
*aTh KHOTIKY «Ilo yMouaHuio» Ha MaHenu ynpaBieHuUs.

JI5is yBeIMde st/ yMEHBIIIeHHsI CKOPOCTH OIIpoca B ToJie «3ajiepXKKa rmepe YTeHHU-
eM» YCTAaHOBUTH BpeMsl 3aJIep>KKH Mepe]] YUTEHUEM CJIeIyIOIIEero Mo CIHUCKY perucrpa. aua-
Ma30H JIOMYCTUMBIX 3HaUeHuM oT 5 10 5000 mc.

[Tpumeuanue — nipu BeiOOpe B mojie «[Ipubop» MyHKT «pekuM MOHHUTOpa», KOH-
¢duryparop Oyner paboraTh TOJBKO B KadecTBe MOHHTOpa MokKa3zaHui (OyaeT JocTyrHa

TOJIBKO BKJIaaKa «MOHHUTOP») (PUCYHOK 7)

| Beriog Bua O nporpamme
l 5 Crapr ] ‘ % Cron ‘ & MormTop
3a 10 =l COMPEHATE OaHHLIE B Nor-hain
- AEPXKE NEPEN YTEHWEM l;| Mc ex el E'

Nz PyHir. Peructp Konso Twun gaHHeD MNpumeuaHue HaHHee

1.Caoil D018 & bir index TCA-TCE
1 3.HReg (xEAG7 1 integer
1 7.Coil 0010 3 bin index TY1-T¥3

Pucynok 7 — PabGota koHpuryparopa B pexkiMma MOHUTOpA
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4 TPAHCITOPTUPOBAHUE U ITPABUJIA XPAHEHUA

4.1 TpancnoptupoBaHue NPUOOPOB JOHKHO OCYIIECTBISATHCS — 3aKPBITHIM
KeJIe3HOJJOPOKHBIM W aBTOMOOMIIbHBIM TpaHcnopToM 1o 'OCT P 52931-2008.

[Ipu TpaHCHOPTUPOBAHUHM CAMOJETOM MPUOOPHI JOJKHBI OBITH pa3MelleHbl B
OTaIIMBa€MbIX F€PMETU3UPOBAHHBIX OTCEKaX.

Bo Bpemsi morpy304HO-pa3rpy304HbIX pabOT U TPAHCIOPTUPOBAHUS SIILIUKH He
JOJHKHBI TIOJIBEPTaThesl Pe3KUM yAapaM U BO3JEHCTBHIO aTMocdepHbIX ocankoB. Crocod
YKJIAJKHU SIIMKOB Ha TPAHCIIOPTUPYIOIIee CPEACTBO TOJKEH UCKIIIOYATh UX NIEpeMEIleHHeE.

4.2 JKenezHOmOpOXHBIE BaroHbl, KOHTEWHEPHI, TPIOMBI CYIOB, Ky30Ba
aBTOMOOWJIEH, UCTIOJIb3yeMbIe JIJIsl IePeBO3KK MPUOOPOB MPAKTUUECKH HE JOJKHBI UMETh
CJIeJIOB LIEMEHTA, YIS, XUMUKATOB U T.II.

4.3 TpaHcnopTupoBaHHe MPUOOPOB JOJKHO MPOU3BOJIUTHCS B COOTBETCTBUU C
NEWCTBYIOLIMMUA Ha JaHHOM BHJAE TpaHCIOpTa NpaBUJIaMU, YTBEpPKICHHBIMH B
YCTaHOBJIEHHOM MOpPSIJIKE.

4.4 OtnpaBKU MOTYT OBITh MEJIKUMHU WJIM MAJOTOHHAXXHBIMH B 3aBUCUMOCTH OT
KOJIMYecTBa MPUOOPOB, OTTPYKaeMbIX B OJIUH afpec.

4.5 VYcrnoBusi TpaHCHOPTUPOBAHHUS MPUOOPOB JOJKHBI COOTBETCTBOBATH
ycinoBusiM XpaHeHus S5 (OX4) mo 'OCT 15150-69. Ilocne TpaHCIOPTUPOBaHUS IpPHU
OTpULIATEJIbHOM  TemmepaType OKpYXKarolllero BO3JQyXa MpUOOpPBl  BBIIECPKUBAIOT
yIaKOBaHHBIMHU B TeueHue 6 yacoB B ycioBusx xpanenust 1 TOCT 15150-69.

4.6 Ilpu HeoOXOAMMOCTH OCOOBIX YCIIOBUW TPAHCIOPTHPOBAHUS 3TO JOJIKHO
OTOBapUBATHCS B JOTOBOPE Ha MOCTABKY.

4.7T1pubopbl 10 BBeACHMS B JKCIUIyaTalldiOo clelyeT XpaHUTh Ha CKJIajJaxX B
TPAHCIIOPTHOM Tape NMPeIPUITHS — U3TOTOBUTENIS ITPU TeMIIepaType OKPY’KaroIlero Bo31yXa
ot uroc 5 1o noc 40 °C u otHOCcHUTENbHOU BiaxkHOCTH 80 % mpu Temnepatype mitoc 25 °C.

XpaHuTh NpUOOpPHl B MHAWBHUAYAJIbHOW YIaKOBKE CIENyeT MpU TemIeparype
oKpyxatorero Bosayxa ot mmoc 10 no mmoc 35 °C u oTHocuTenbHOM BiaxkHOCTH 80 %
npu Temneparype mioc 25 °C.

4.8 B nmoMenieHnn s XpaHEHUsl COJIep>KaHUe MbUIH, TapOB KUCIOT U LIEJI0UeH,
arpecCHUBHBIX T'a30B U JPYTUX BPeAHBIX MPHUMECeH, BbI3bIBAIOLIMX KOPPO3UIO, HE JOJKHO

MpeBBIIATh CONEp)KaHWe KOPPO3MOHHO-aKTUBHBIX areHTOB i atMmocdepsl Tuma 1 mo

I'OCT 15150-69.
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5 TAPAHTUU U3I'OTOBUTEJIA

5.1 'apanTuiiHbIi cpoK XpaHeHHs 12 MecsiieB ¢ MOMEHTa U3rOTOBJIEHHUsI Mpudopa.

[MapanTuiiHblii cpok sKkcrutyatanuu 60 MecsieB co JHS BBojAa Mpubopa B dKC-
IUTyaTaluio, Ho He 6osee 72 MecsilieB ¢ MOMEHTa MTOCTaBKU MPUOOPOB 3aKa3zuuKy.

5.2 UzroroBuTenbs rapaHTUPYET COOTBETCTBUE NprbOOpa TpeOOBaHUSIM TeXHUYe-
ckux ycnoBuid TY 25-7504.211.1-2010 npu cobtoAeHUH CIIeYOIINX MPaBUIL:

— COOTBETCTBUE YCJIOBUHM 3KCIUTyaTallld, XpaHEHUs, TPAHCIIOPTUPOBAHUS H3J10-
KEHHBIX B HACTOSAIIEM PYKOBOJICTBE;

— o0ciy)xuBaHue Npubdopa JOJKHO MPOU3BOAUTHCS B COOTBETCTBUU C TpebOoBa-
HUSMHU HACTOSIIETO PyKOBOJICTBA MIEPCOHAIOM, MPOLIEAIINM CIeHabHOe 00yUeHHe.

5.3 TloTpebuTenp nuiIaeTcs NpaBa Ha rapaHTUIHBIA PEMOHT:

— MIpU HEeCOOJTIOJIEHUM MoTpeduTeneM TpeboBaHui 6.2;

— IIPY OTCYTCTBUU (HAPYIICHUH) IMJIOMO MpeANpUsITUSI-U3TOTOBUTEIIS.

6 CBEJIEHIA O PEKJIAMALIMAX

6.1 Ilpu oTkase B paboTe WM HEMCIPABHOCTU Mpubopa B Mepuoj AeUCTBUS ra-
PaHTUHHOIO CPOKa NOTpeOUTENeM I0JKEeH OBbITh COCTAaBIIEH aKT O HEOOXOIUMOCTH PEMOH-
Ta ¥ OTHPaBKH MPUOOpa U3TOTOBUTEITIO.

6.2 IIpubopsl, moaBepraBUIKecs] BCKPbITHIO, UMEIOLIUE HApYKHbIE TOBPEXICHHUS,
a Takke MPUMEHSBUIMECS B YCIOBUAX, HE COOTBETCTBYIHOUIMX TpeboBaHusMm TY 25-
7504.211.1-2010, He pexstaMHupyrOTCS.

6.3 IIpubopsl 6e3 conpoBOAUTENBHON JOKYMEHTaluu (IacrnopTa), He COOTBETCT-
Bytolue TpeboBanuto 1.5.5, He pekIaMupyroTcs.

6.4 EnvHUYHBIE OTKa3bl KOMIUIEKTYIOLIUX U3ACNINNA He SBIISIOTCS NPUYMHON AJIs

peabsBIeHUs] ITPapHBIX CAHKIUH.

7 VTUIM3ALIMS

7.1 Ilpubopsl He MPEACTaBISIIOT OMACHOCTU JISL )KU3HU, 3/I0POBBS JIIOJIEH U OK-
pyXarouen cpeapl Mocjie OKOHYaHUSI CPOKa KCIUTyaTald W MOJJIEkKAT YTUIIU3ALUUU I10

TCXHOJIOTHH, HpHHHTOﬁ Ha MpeANPUATHH, SKCILUTYaTUPYIOLIEM JJaHHbIC U3/1CJIN.
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[Ipunoxenue A
(0b6s13aTeILHOR)

OO61wmit Bua, rabapuTHbIE U YCTAHOBOYHbBIE pa3Mephl MPUOOPOB

F i r ﬂ
o
. 1
R |
. e |
f
Z =]
H 7
- i S l SEE
(4 - — = _—
} o @ [ Buipes (12)
! e—— =
| |
| |
i | |
| |
| |
i | |
| |
| | | 1
- l T
kﬁ - - "&, e A T
b —— —— A

[Tpumeuanune — MakcuMaabHO JOMYCTUMBIE 3HAUSHHS pa3MepOB IPUBEICHBI B TabIuUIE
A.l, B MUmImmeTpax.

Tabnuma A.1
[TpuGop H L; L A B
11TM96 96 76 103 100 92"0¢
11IM120 120 76 103 125 1127

Pucynok A.1 — O6umii Buj, rabapuTHbIE U YCTAaHOBOYHBIE pa3Mephl MPUOOPOB
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[Tpunoxenue b
(0b6s13aTeIBHOR)

CxeMbl BHEIIHUX MOJKIIOUeHUH TprOopoB

k NMOBM N
-5V |+5V
A A 2
RS232 JononHUTENbHbIA 2 7 2
nn nHTepdeiic
unut §S|48§ R R R

111213141516 |17 1819|2021 |22 [23[24 | 25
L(+)[N(-)|FG | A1 | B1 [6ND1f A2 | B2 [6ND2| DOUT1 | DOUT2 | DOUTS3
[NuTaHue RS485 [uckpeTHble BbIxoaa

LLIM96 (LLIM120)

IA* | IA | IB* [ IB |IC*| IC [UA|UB|UC|UN
112|134 |5|6(7]|8]|9/(10

> m| O 2

[Tpumevanus:

1 Hanmnume nonomautenpHoro uurepdetica RS485 (xemmer 17 - 19) 3aBUCHT OT UCHIOTHEHUS TPUOOpA.
2 Pesuctop R =430 Om.

a) [ npubopa, UMEIOIIero UCTIOTHEHUE ¢ JUCKPETHBIMU BbixoJaMu (e = RSX)
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k NOBM
RS232 5
T [lononHuTenbHblit
Ut RS485 NHTEpgenc R R R
N T ] ORICAR®
11112113 |14 (1516 (17 |18 (1920|2122 |23 |24 |25
L(+)[N(-)| FG [ A1 | B1 [eND1] A2 | B2 [GND2[AO1+{AO1-[A02+| AO2-[A03+] AO3-
[NnTaHne RS485 AHarnoroBble BbIXoaa
LLIM96 (LLIM120)
lA* 1 1A [ IB* | IB |IC*| IC [UA|UB|UC|UN
1121|3456 (7]|8]9/|10
| = N
C
B
A
[Ipumeuanus:
1 Hamame nomosmautenpHOTO nHTEpdeiica RS485 (knemmer 17 - 19) 3aBucut ot ncnonHeHus mpudopa.
2 Pesuctop R.

3 PA — muwumamnepMmeTp.

0) nns npubopa, UMEIOIIeTr0 UCTIOIHEHUE C aHAIOTOBBIMU BbixoJaMu (e = RSX)
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k M3BM
RS232 )
JononHutenbHbIi
U R QXIS 5 UHTEpdenc
nnmTt
A[B

| | HEEREER

1112|1314 (15|16 (17 (1819|120 (21|22 |23 |24 |25
L(+)[N(-)|FG | A1 | B1 [GND1| A2 | B2 [GND2 DI1 | DI2 | DI3 [ DI4 [GND

MuTaHune RS485 [uckpeTHble Bxoaa

LLIM96 (LLIM120)

IA* [ IA [IB*| IB [IC*|IC [UA|[UB|UC |UN
112|134 |5|6(7]|8]|9/(10

>| m| O 2

B) JJIA HpI/I60pa, HMCIOIIETO UCITOJIHEHUE C NTUCKPETHBIMU BXOJaMHU

U onoSHUTeNbHBIM nHTepdeiicom RS485 (e = RS04)
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k NM3BM
RS232
nn
Unut RS485 [ononHuTtensHbIN
A | B nHTepdeiic

| | HAREERS

11112 (1314|1516 |17 |18 (19|20 |21 (22|23 |24 |25
L(+)[N(-)|FG| A1 | B1 |GND1} A2 | B2 | DI1 | DI2 | DI3 | DI4 | DI5 | DI6 |GND

MNuTaHne RS485 [nckpeTHble BXxoaa

LLIM120

IA*| 1A | IB*| IB |IC*| IC [UA|UB|UC|UN
112|134 |5|6([(7|8|9]10

> W[ O 2

1) OCHOBHO# BapHUaHT HOIKIIOUSHUS
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k NM3BM
RS232
nn
Unut RS485 [ononHuTenbHbIN
A | B uHTepdeiic

| | HAEEEES

25124 (23 (1811912021 (22|11|12|13 |14 15|16 | 17
L(+)[NC)|[FG[A1[B1[e"o1| A2 [ B2 | DI1 [ DI2 [ DI3 | Di4 | DI5 | DI6 [GND

MNuTaHne RS485 [nckpeTHble BXxoaa

LLIM120

IA* | 1A | IB* [ IB |IC*| IC [UA|UB|UC|UN
112|134 |5|6(7]|8]|9/(10

> W[ O 2

[Tpumeuanue — HaTMYUE KJIEMM JOTIOTHATEIFHOTO nHTepdeiica (21-22) U AUCKPETHBIX BXOJIOB

(11 - 17) 3aBuCHT OT HCTIOJHEHUS MTPUOOpa (€ = X MPU OTCYTCTBUH YKA3aHHBIX KJIEMM)

2) JOTIOJIHUTEIILHBIN BapuaHT MOJKIIIOYCHUA

F) JJIs1 an60pa, HMCIOIICTO UCITOJIHEHUEC C NTUCKPECTHBIMU BXOdaMU

U JIONIOJTHUTENbHBIM uHTepdericom RS485 (e = RS06)
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k MOBM
RS232
nn
Unut RS485
L] 1] M\\\\\\
11112113 (14| 15| 16 25
L(+)[N(-)|FG | A1 | B1 [oNDT DI1 DI2 DI3 DI4 DI5 DI8 GND
[NnTaHne RS485 ,EI,VlCerTHble BXoja
LLIM96 (LLUM120)
IA*| IA [IB*| IB |IC*| IC |UA|UB|[UC|UN
11213 (4|56 |7|8(9]10
| ]—T N
[
B
A

,Z[) JJIs1 an6opa, HMCHOIICTO UCITOJIHEHUE C NTUCKPETHBIMU BXOAaMHU

6e3 nonoiHuTenbHOro nurepgeiica RS485 (e = X08)

Pucynox b.1 — CxeMbl nogxiroueHus: npubopoB

JUTsl Tpex(a3Hoi YeThIPEXITPOBOIHON CETH.
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k M3BM R
T 5V [+5V
RS232 [ononHuTenbHbI ; ; %
U RSHAI,/I85 UHTepdeiic
nnT
A | B R R R
| [ ] ]
1111213141516 1718192021 (22|23 |24 |25
L(+)[N(-)|FG | A1 | B1 [6ND1| A2 [ B2 [6ND2) DOUT1 | DOUT2 | DOUT3
[NuTaHue RS485 [uckpeTHble BbIxoaa
LLIM96 (LLIM120)
IA* | 1A Ic*| IC |[UA|UB|UC
112 (34|56 |7|8|9/]10
C
B
] A
[Ipumeuanus:

1 Hanmnume nonomautenpHoro uutepdetica RS485 (xemmer 17 - 19) 3aBUCHT OT UCHIOTHEHUS TTPUOOpA.

2 Pesuctop R =430 Om.

a) 7151 pruOopa, UMEIOIIero UCTIOHEHNe ¢ AUCKPeTHhIMU BbixoaMu (e = RSX)
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k MOBM
RS232 )
I'Il/I ,U,OI'IOJ'IHVITEJ'I!:HI:IVI
Ut RS485 UHTEpdenc R R R
l l - I I ORICERG
11112113 (14 (15|16 |17 |18 |19(20(21]22 23|24 |25
L(+) N(_) FG A1 B1 GND1 A2 BZ GND2|AO1+|AO1-]AO2+| AO2-|AO3+[ AO3-
MNuTaHne RS485 AHanorosble BbIXoAa
LLIM96 (LLIM120)
IA* | 1A Ic*| IC |[UA|UB|UC
112|134 |56 |7|8(9]10
C
B
) A
[Tpumevanus:

1 Hanmnume nononmautenpHoro uutepdetica RS485 (xemmer 17 - 19) 3aBUCHT OT UCHIOTHEHUS TTPUOOpA.

2 Pe3ucrop R.
3 PA — vunmmammepmeTp.

0) 115 mpubopa, UMEIOIIero UCTIOTHEHUE C aHANIOTOBbIMU BbixosiaMu (e = RSX)
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k N9BM
RS232 )
N AononHuTenbHbIi
U RS485 nHTEepdenc
nnT
Al B

| | HEEREES

11112113 (14 |15|16 (17 |18 |19 (20|21 |22 |23 |24 |25
L(+)[N(-)|FG | A1 | B1 |GND1| A2 | B2 |GND2 DI1 | DI2 [ DI3 | DI4 |GND

MNuTaHne RS485 [nckpeTHble BXOAa
LLIM96 (LLUM120)
IA* | 1A Ic*| IC |UA|UB|UC

1123|456 |7]8]9]10

o3}

B) JJIA an60pa, HMCHOIICTO UCITOJIHEHUE C TUCKPETHBIMU BXOAaMHU

U JIONIOJTHUTENbHBIM uHTepdericom RS485 (e = RS04)
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k M3BM

RS232
%
unut RS485 [ononHuTenbHbIN

TENEENNAERES

11 (12 (13 (14 (1516 (17 (18 [ 19|20 |21 |22 |23 |24 | 25
L(+)[N(-)|FG| A1 | B1 |GND1} A2 | B2 | DI1|DI2 | DI3 | DI4 | DI5 | DI6 |GND

MNuTaHne RS485 [uckpeTHble Bxoaa

LLIM120

IA* | 1A Ic*| IC |[UA|[UB|UC
1123|456 |7]8]9]10

o3}

1) ocHOBHO# BapHaHT MOJIKJIFOUECHUS

56



0IT4.140.333 PO

k NMOBM
RS232
nn
unut RS485 [ononHuTenbHbIN
A | B WHTepdeiic

L | IREEEER
2524 (231819120121 |122 1111213 |14|15|16| 17
L(+)[N(-)|FG| A1 | B1 |GND1} A2 | B2 | DI1|DI2 | DI3 | DI4 | DI5 | DI6 |GND

MNuTaHne RS485 [uckpeTHble Bxoaa

LLIM120

IA* | 1A Ic*| IC |[UA|[UB|UC
1123|456 |7]8]9]10

o3}

[Ipumevanue — HaTMUME KJIEMM JIOTIOJIHUTENbHOTO HHTepdeiica (21-22) u AMCKPETHBIX BXO0B

(11 - 17) 3aBuCUT OT UCHIOJHEHUS MTPUOOpa (€ = X MPU OTCYTCTBUH YKA3aHHBIX KJIEMM)

2) JOTIOJITHUTEIILHBIN BapuaHT MOJKITIOYCHUA

F) JJIs1 an60pa, HMCIOIICTO UCITOJTHEHUEC C NTUCKPECTHBIMU BXOdaMU

U JIONIOJTHUTENbHBIM uHTepdeiricom RS485 (e = RS06)
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k NMOBM

T

RS232

nn
Unut RS485

A| B

L \\\\\\\

1111211314 (15| 16 25
L(+)IN(-)| FG | A1 | B1 |GND1 DI6 DI7 GND
MutaHune RS485 [nckpeTHble Bxoaa
LLIM96 (LLUM120)
IA* | 1A Ic*| IC |UA|UB|UC
112 |3 (4|56 78] 9/|10
c
B
N A

,Z[) JIIs1 an6opa, HMCHOLICTO UCITOJIHEHUEC C TUCKPETHBIMU BXOAaMU

6e3 nonoiHuTeNnbHOro nurepgeiica RS485 (e = X08)

Pucynok b.2 — Cxembl nogkitoueHust npuOopoB

TUTSI TpeX(a3HOi TPEXTPOBOTHON CETH.
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k M3BM

T

RS232

nn
Unut RS485

Wi

11112113 (14 |115(16 (17|18 [19]|20(21|122 (23|24 |25
L(+)[N(-)|FG | A1 | B1 [GND1
MNutaHne RS485

LLIM96 (LLIM120)

IA* | IA | IB* [ IB |IC*| IC [UA|UB|UC|UN
112|134 |5|6(7]|8]|9/(10

> m O =2

[Ipumeuanue - Hammume momomuautensHoro mHTEpdeiica RS485 (xkiaemmer 17 - 19), quCKpeTHBIX BXO-
JoB (ky1eMMBbI 17 — 25 unu 21 - 25), aHamoroBBIX/ TUCKPETHBIX BBIX0I0B (Ki1eMMbI 20 - 25) 3aBUCHUT OT HUC-
MTOJTHEHHS TTprOopa.

Pucynok b.3 — Cxembl nogkirodeHus mpuOopoB s Tpex(a3HOH YeThIPeXITPOBOIHON
CeTH C BHEIIHUMU TpaHCPOopMaTopaMu TOKa

C HOMHUHAJIbHBIM TOKOM BTOpUYHOU 0OMOTKH 1 A miu 5 A.
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k M3BM

RS232

nn
Unut RS485

i

11121314 [15[16[17 [ 18] 19]20 [ 21 ][22 [ 23] 24 [ 25
L(+)[N([FG AT B1[oW1

MuTaHne RS485

LLIM96 (LLIM120)
[A* | 1A Ic*| IC [UA|UB|UC
112|134 |56 |78 9110
L
C e
B A
Al

[Ipumeuanue - Hanuune gononautensHoro uatepdeiica RS485 (xnemwmer 17 - 19), AuCKpeTHHIX BXO-

JOB (K1eMMBI 17 — 25 mmu 21 — 25), aHAJIOTOBBIX/ TUCKPETHBIX BBIXOJIOB (KJIeMMBI 20 - 25) 3aBHUCHT OT
WCIIOTHEHUS TIprbopa.

Pucynok b.4 — Cxembl noAxiroueHus: puOOpoB AJisi TpexX(da3Hoil TPeXIPOBOIHOMN ceTr
C BHELIHUMH TpaHchOopMaTopaMu TOKa

C HOMUHAJIbHBIM TOKOM BTOpUYHOU 0OMOTKH 1 A miu 5 A.
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k M3BM

RS232

nn
Unut RS485

i

11112113 (14 |115(16 (171181920 (21|122 (23|24 |25
L(+)[N(-)|FG | A1 | B1 |[GND1
MNMutaHne RS485

LLIM96 (LLIM120)
IA*| 1A [IB*| IB |IC*| IC |UA|UB|[UC|UN
1234|567 ]8]9]10
(oYYW foVY‘\ 6 YY)
N o _
C o
B ]
A

[Ipumeuanue - Hanmuune gononmautensHoro uatepdeiica RS485 (xnemwmer 17 - 19), AUCKpeTHBIX BXO-
JOB (K1eMMBI 17 — 25 mmm 21 — 25), aHAJIOTOBBIX/ TUCKPETHBIX BBIXOJIOB (KJIeMMBI 20 - 25) 3aBUCHT OT
UCIIOJIHEHUS Ipudopa.

Pucynok b.5 — CxeMbl nogxiroueHus: puOopoB AJis TpeX(azHoi YeThIpeXPOBOIHON
CEeTH C BHEIIHUMHU TpaHCPOpMaTOpaMy HAMPsHKEHHsI ¢ HOMUHAIBHBIM HaNPsHKEHUEM
BTOpuyHOM 06MoTkH 100 B 11 BHelIHUMU TpaHcPopMaTopaMu TOKa C HOMUHAIBHBIM

TOKOM BTOpUYHOM 0OMOTKHU 1 A nnu 5 A.
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k M3BM

RS232

nn
Unut RS485

T

11121314 15[ 16 [17 [ 18 [19] 2021 ][22 [ 23] 24 25
L(+)|N[FG|AT[B1 oW

MNutanHne RS485

LLIM96 (LLIM120)

IA* | 1A Ic*| IC [UA|UB|UC
112|134 |5|6(7]|8]|9/(10

o O

[Ipumeuanue - Hammume momomuautensHoro mHTEpdeiica RS485 (xkiaemmer 17 - 19), qucKpeTHBIX BXO-

JoB (keMMbI 17 — 25 umm 21 — 25), aHAJIOTOBBIX/ TUCKPETHBIX BBIXOJIOB (KiIeMMBI 20 - 25) 3aBUCHUT OT
WCIIOTHEHUS TTprbopa.

Pucynok b.6 — Cxembl nmoakimoueHus npudbopoB [j1st TpexdazHol TPeXITPOBOAHON CETH
C BHEIIHUMH TpaHC(HOpMaTOpaMH HaNpPsKEHUsI C HOMUHAJBHBIM HaNpsKeHUEM BTOPUY-
Hoit oOMoTkH 100 B 1 BHelIHuMU TpaHcPopMaTOpaMu TOKa C HOMUHATBHBIM TOKOM

BTOpUYHOI 0OMOTKM 1 A mim 5 A.
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k M3BM

RS232

nn
Unut RS485

Wi

111213141516 [17[18 [19[20[ 21 [22 [ 23] 24 | 25
L(+)[NCQ)|FG A1 [ B1 [eND1

MNMutaHne RS485

LLIM96 (LLIM120)

IA* [ IA [IB* [ IB [IC*|IC [UA|[UB|UC |UN
112 (3|4 |5|6|7]8]9]10

B

|A*

[Ipumeuanue - Hanuume gononmautensHoro uatepdeiica RS485 (xnemmer 17 - 19), AUCKpeTHBIX BXO-

JoB (KyteMMBbI 17 — 25 wim 21 — 25), aHaJIOTOBBIX/TUCKPETHBIX BBIXOJOB (KieMMBI 20 — 25) 3aBUCHT OT
UCTIOJTHEHUS TTprudopa.

Pucynok b.7 — CxeMbl moAKIIOUEHUS Y€THIPEXITPOBOAHBIX MPUOOPOB B Tpex(DazHyIo

TPEXIPOBOJIHYIO CETh C IByMSI BHEIIHUMH TpaHCcPOpMaTopaMu TOKa
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k M3BM

T

RS232

nn
Unut RS485

T

11 (12113 (14 |115(16 (171819120 (21 22|23 |24 |25
L(+)[N(-)|FG | A1 | B1 [GND1
MNutanHne RS485

LLIM96 (LLIM120)

IA* | IA | IB* [ IB |IC*| IC [UA|UB|UC|UN
1123|456 |7]8]9]10

]

o) )
. © P

>lm|O| =z

IA*

[Ipumeuanus
1 Hammmuue nomomautensHOro MHTEpdeiica RS485 (kiemmbr 17 - 19), THCKPETHBIX BXOJ0B (KJIEMMBI

17 — 25 umu 21 — 25), aHAJIOTOBBIX/TUCKPETHBIX BBIXOJMOB (KiIeMMBI 20 — 25) 3aBUCUT OT UCTIOTHEHHS

nmpudopa.
2 OrobpakaeMble 1 TiepeiaBaeMblie mapameTpsl Ig, P, Qp, VAg, cos B — pacueTHpie 3HaueHUS

Pucynok b.8 — Cxembl MOAKITIOUEHHSI YETHIPEXITPOBOJAHBIX MPUOOPOB B Tpex(azHyto
YEeTBHIPEXITPOBOIHYIO CETh C IBYMsI BHEITHUMH TpaHchopMaTopamMu TOKa U

TpeMs TpaHchopMaTopamMu HapsHKEHUS

64



0IT4.140.333 PO

k M3BM

RS232

nn
Unut RS485

Wi

11]12[13[14[15] 16 [17]18[19]20]21[22][23[24[25
L(+)[N[FG|AT[B1[ew!

MNutanHne RS485

LLIM96 (LLIM120)

IA* | 1A | IB* [ IB |IC*| IC [UA|UB|UC|UN
112|134 |5|6(7]|8]|9/(10

IA c O 228
C .
B
A °
IA*

[Ipumeuanus

1 Hammuue nomomautensHOro MHTEpdeiica RS485 (kiemmbr 17 - 19), THCKPETHBIX BXOJ0B (KJIEMMBI

17 — 25 umu 21 — 25), aHAJIOTOBBIX/TUCKPETHBIX BBIXOJMOB (KieMMBI 20 — 25) 3aBUCUT OT UCTIOTHEHHS
nmpudopa.

2 OrobpakaeMble U TiepeiaBaeMblie mapameTpsl Ig, P, Qp, VAg, cos B — pacueTHpie 3HaueHUS

Pucynok 5.9 — Cxembl MOAKITIOUEHHSI YETHIPEXITPOBOJAHBIX MPUOOPOB B Tpex(azHyIo
TPEXIPOBOJIHYIO CeTh C IByMSl BHEIIHUMH TpaHCPOpMaTOpaMu TOKa U

JIBYMSI TpaHchopMaTopaMu HalpsKeHUs
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k M3BM

RS232

nn
Unurt RS485

Wi

11 (1211314 (15|16 (17|18 (19|20 |21|122 (23|24 |25
L(+)[N(-)|FG | A1 | B1 [GND1
MNuTaHne RS485

LLIM96 (LLIM120)

IA* | 1A | IB* [ IB |IC*| IC [UA|UB|UC|UN
112 (3[4 |5|6|7 (8|09

Llnowm

> m| O 2

[Ipumeuanue - Hanuume gononmautensHoro uatepdeiica RS485 (knemwmer 17 - 19), AUCKpeTHBIX BXO-

JoB (KiteMMbI 17 — 25 wim 21 — 25), aHaJIOTOBBIX/TUCKPETHBIX BBIXOJOB (KieMMBI 20 — 25) 3aBUCHT OT
UCIIOJTHEHUS TTprudopa.

Pucynoxk b.10 — Cxembl MOAKIIOUEHHS PUOOPOB C UCTIBITATEIEHON KOPOOKOIA

U1t TpeX(azHoM YeThIPEXITPOBOAHON CETH.
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[Tpunoxenue B
(0b6s13aTeIBHOR)
CxeMma cTpyKTypHas npudopa

[Tnata KOMMyTatyu :_ ______________ L
FEthernet R Inara Ethernet ¢
U [lnata usmeputenbHas [Tnara npoueccopHas 4 IInara nHaMKAIN
BX DE
[ | » <—>
BILIH >y g A
IBx > » U112 [ UL [
BLIT 1 > MK —
1 - 3V
Unut | P
» N IIN12...15 —»{ UC |«
>V +3V
1,5V +3,3V » EU [¢—
[ Je—s{non sy | cH
+5V
____________________ LA HE L -4
| [nata BeIxoz10B |
ANI | | |
b : J [nara asanoroBoro Berxoza | (&——— |
AN2 L _} :
< 1
| IlTnata ananmoroporo Berxosa 2 | ¢ |
AN L . |
) ; J ITnata ananorosoro Beixoza 3 4 |
™ __ :
|
ATC 1 | F———————————— 7 |
h : IT1nata nuckpetroro Boixoza | lg—— :
| |
ATC2 | F———————————-— 9 I
- : IMnara JCKPETHOTO BBIXOAA 2 :4— :
_TC3 | F———————————-— - I
h |  |Tnata uckpettoro seixoza 3 :4— :
| m——m—m |
|
RS485 1 . Ty~ e |
< I »| YU I, +5V |
poL_ e T !
52 |y Mrara T !
| uHTepdeiica H | I
| TTTTTTTAT T T T T |
| t |
b

BIIH — Bx0aHBIE 1IENIN HAMPSIHKEHUS,

BIIT — BxoaHbIe 1ienu ToKa,

ITH, ITH1 — npeoOpa3zoBareny HapsHKEHUS,
V1, V2 — ycunurenu,

MOH — UCTOYHMK ONIOPHOTO HaNPSKEHUS,
J1 — nenutens,

DE — npaiiBep uaTepdeiica Ethernet

MK — MuKpOKOHTpOJLIED,

CH — crabunuzaTtop HanpsHKeHHUS,

JN1...15— npaiiBepbl HHANKAIIAH,

N1 — unaukaropsl nudp,

NC — uHauKaTopsl CHMBOJIOB,

NEW — uHIuKaTtopsl € IMHUL U3MEPEHUSI,
VYU — y3ne1 unTepdeiica,

VII — y3en nporpaMmMupoBaHus,

AN1..3 — ananorosble BeIxoga®*,

TCl1...3 — nuckpeTHbIe BbIXO/a*.

* - TaHHBIE ONIUY B IPHOOPE OJHOBPEMEHHO HE MPHUCYTCTBYIOT
[IpuMedanue - MyHKTHPOM ITOKa3aHbI IUIAThI IPUOOPA, UIMEIOLIETO JONOJHUTEIbHBIE OIIHH.

Pucynoxk B.1 — Cxema ctpykTypHas npubopa
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[Tpunoxenue I'
(pexoMeHIyeMoe)
Menro paboThI Ipubopa

OKpaHbl NoKasaHWi
3) (4)

OkpaH BBoga naponsa «PASS»

Mm@

OKpaHbl MEHIO

(1) Ilpu HyneBom maposie HaxxaTrueM KHOTIKM « ) OCYILECTBISIETCs MPSMOi MEPEX0/1 U3 pekuma
M3MepeHuii (3KpaHa nokazaHuii) B MEHIO rpudopa.

(2) Bbixoa 13 MEHIO EPBOT0 YPOBHA B PEXKUM M3MEPEHUS OCYLLECTBIISIETCS] HaXKaTheM KHOMKHU « .
(3) Ecn B HacTpolikax 3aJjaH He HYJIEBOM MMapoJib U C MOMEHTA MOCAEAHEr0 BBOJIA AEHUCTBUTENILHOTO
napoJsis npouuio 0onpiie 15 cekyHa, TO Ha)KaTueM KHOTIKH « €» OCYyLIeCTBIIACTCS MEPEXO/l U3

pexxrMa u3MepeHui (3KpaHa Moka3aHuii) B 3KpaH BBOJa apoJis.
(4) Beixos B pe:xuM U3MEPEHHUs U3 SKpaHa BBOJA MApOJis OCYLLECTBISETCS HaKaTheM KHONKU « .
(5) Iepexon B MeHto npubopa nociie BBOJA ACHCTBUTEIBHOTO MapoJIs.

Dkpanbl mokazanuii mpudopos [1IM96, I1IM120 B pexxume uzmMepeHus

(1) (2) (3) (4) (5) (6) (7) (8)

Ua Uab la Pa Qa Sa CosA P
Ub =P Ubc --=> b <4 P» Pb <¢» Qb <«4P» Sb =P CosB = > Q
Uc Uca Ic Pc Qc Sc CosC

COUT-=—P» —

Cos P P
DI - 7 - CS) - L% -
(13) (12) (1) (10) (9)

[Tepexonbl Mexkay sKpaHamMu (BbIOOP MapaMeTpoB) OCYLLECTBIISIOTCS HaXKaTHeM KHOMOK « A» Uin « ¥ ».
Vi3MeHeHne IPKOCTH UHAUKALIMK OCYIIECTBIIAETCS HAXKATHEM KHOKK « *.

DKpaHbI OKa3aHMIA:

(1) Dxpan da3HbIX HaNpsKEHNUH (OTCYTCTBYET il 3X-MPOBOIHOTO UCTIONIHEHMUST).

(2) DkpaH MMHEHHBIX HANPSKEHHUIA.

(3) DkpaH ¢a3HBIX TOKOB.

(4) DxpaH ¢da3HbIX aKTUBHBIX MOIIHOCTEH (OTCYTCTBYET [/t 3X-TIPOBOHOTO UCTIONTHEHUS]).

(5) DkpaH ¢asHBIX peaKTUBHBIX MOLTHOCTEH (OTCYTCTBYET Jisl 3X-ITPOBOTHOTO MUCTIOJTHEHHUS).

(6) DxpaH ¢pazHbIX MOJHBIX MOLHOCTEHN (OTCYTCTBYET /151 3X-TMIPOBOTHOTO UCTIOJIHEHHMS).

(7) Dxpan pa3HbIX KOCUHYCOB (OTCYTCTBYET JIJIsl 3X-MPOBOAHOTO UCTIOJIHEHUST).

(8) DKpaH cyMMapHbIX aKTUBHBIX W PEAKTUBHBIX MOLIHOCTEH U CPEAHEro ToKa.

(9) DkpaH cyMMapHbIX aKTUBHBIX U PEaKTHBHBIX MOILHOCTEH U cpefHero (pazHoro HampskeHUs (OTCYTCTBYET
TSt 3X-TIPOBOAHOTO UCTIOJTHEHMUS).

(10) DxpaH cymMMapHBIX aKTUBHBIX MU PEAKTUBHBIX MOLIHOCTEN U CPEIHEro JIMHEHHOTO HaMpsKeHUsI.

(11) DkpaH cyMMapHbIX aKTUBHbBIX, PEAKTUBHBIX MOILHOCTEH U MOJHOW MOIIHOCTH.

(12) Dkpan cpegHEero KOCMHyca U YacTOTHI.

(13) JluckpeTHbie BXO/bI (OTCYTCTBYIOT B UCMOJIHEHUH 0€3 IMCKPETHBIX BXO/IOB).
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BBoja maponsi B akpane «PASS» ansa [IIM96, IIM120

Ilepexon B pexkuM BBOIA/peNaKTHPOBAHKSA NapOJIs OCYLIECTRIIAETCSA HaKaTHEM KHOTIKH « ¥).

PenaktupoBanue (BLIGOP) 3HAUEHHUs 3HAKOMECTA MAPOJIS OCYIECTBIAETCS KHOTIKaMu « A» U « W),

3anuch OTPEAAKTUPOBAHHOTO (BHIOPAHHOTO) 3HAUYEHHSI 3HAKOMECTA OCYIIECTBISETCS] HAXKATUEM KHOTIKH «*».
Brixon uz SKpaHa (pe)KI/IMa) BBOJa MapoJid OCYILIECTBIIACTCA HaXaTUEM KHOIIKH « 4 ».

Okxpansl (IlyHKTHI) MEHIO

(1) (2) 3) (4) ) (6) (7) (8)
diSP ¢—» US <«49» In =4P» EH <«4P» Cbhb -=P» (ESt 4P SP =P» dFt

A A

[lepexonbl MeX Iy dKpaHaMu (ITYHKTaMH1) MEHIO OCYIIECTBIISIOTCS HAKATHIMHU KHOTIOK « A» 1 « ¥ ».
[lepexon B mogMeHIO 1K 3amyck (pyHKIIMN MEHIO OCYIIECTBISIOTCS KHOTIKOH  «*»
[Tepexon K 9KpaHaM U3MEPEHHH OCYIIECTBISIOTCS KHOMKOM « ).

(1) Mento mapaMeTpoOB MHAUKALMU, [TApaMETPOB U3MEPEHUS Y UCTOYHUKOB CUTHAJIOB JUISI BBIXO/0B.
(2) MeHto nmapaMeTpoB AUCKPETHBIX BbIXOJOB (TOJNBKO JJisl UCTIOJHEHUS C IUCKPETHBIMU BbIXOAMH ).

(3) MeHro napaMeTpoB Mocie0BaTeNbHbIX HHTep(eiicoB.

(4) Mento mapametpoB uHTepdeiicoB Ethernet.

(5) MeHto kaJiuOpoBKH.

(6) 3anmyck TeCTUpOBaHUS UHUKALIMH.

(7) 3anuck napametrpo Bo FLASH.

(8) BoccranoBiieHre 3aBOJICKUX HACTPOEK.

MeHio napamMeTpoB UHIMKALIMK, TAPAMETPOB U3MEPEHUSI U ICTOUHHUKOB CUTHAJIOB JJ1s BBIXOJOB «dISP»

(1) (2) (3) (4) () (6) (7) (8) (9)

di.tS -4 dltn -4 d.Ol 4> d.OU 4> d.OP 4 d.PI <4 d.PU <> d.PP 4> d.il

(15) (14) (13) (12) (11) (10)¢

p dl.S3 4> dl.S2 4P dl.S1 4> d2U «4>» d.2] > d.1U

[Tepexonpl My 3KpaHaMu (MOAMYHKTAMHU) MEHIO MO HAKATHIO KHOMOK « A» 1 « V.
TTepexol B pe)xuM pelakTUPOBAHMS MapaMeTpa KHOTKONH  «*»
[Tepexo/ B MEHIO BEPXHETO YPOBHsI MO KHOTKe « ).

Monnyuktel MeHio «dISP»
(1) dI.tS — penmakTpoBaHue pekruMa 0TOOpaKeHN N3MEPEHHBIX 3HaUYeHNH (110 yMom4aHuio 1):
1) 0 — 3aka3aHHBLl AnanasoH (MO 3HAYEHUsIM NepBUYHOIl OOMOTKH).
2) 1 — 10 BXOOHOMY CUTHaJTy (IO 3HAUEHUSM BTOPUUHON OOMOTKH).
3) 2 — npoueHTHas LiKaia.
(2) dl.tn — mepron 0GHOBIEHNS HHANKAINY B CeKyHIax, nuamnazon ot 0 mo 10.0 (mo ymomaanuio 0.2).
(3) d1.Ol — MHOXHTENb OTOOpaXKEHHS 3HAYEHHST KaHAJIOB TI0 TOKY (0 yMomdanuto 0):

1) 0 — merT.
2) 1 — kwuo.
(4) dI.OU — MHOX)uTENb 0TOOpaXKeHUs 3HAYCHUs KaHAJIOB MO HampshkeHUo (Mo ymonvaHuto 0):
1) 0 — Her.
2) 1 — kwuo.
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(5) dI.OP — MHOXHTEnb 0TOOpaKeHNsT 3HAYEHUS KaHAJIOB MO MOIIHOCTH (110 yMomdaHuto 0):

1) 0 — Her.
2) 1 — kwuo.
3) 2 — mera.

(6) dI.PI — nonosxeHue necATUIHON TOUKH AJIst TOKA (3HAYE€HHE MO YMOTYAHHIO 3aBUCHUT OT MCTIONHEHUs prdopa).

(7) dI.PU — nonoskeHue necATUIHON TOUKHM IJ1s HANPSDKEHHS (3HaY€HHe MO YMOTYAaHHIO 3aBUCHUT OT MCTIONHEHUs prdopa).
(8) dI.PP — nmonoxeHue AecATUYHON TOUKHU [J1s1 MOLIHOCTH (3Ha4Y€HHe M0 YMONYaHHIO 3aBUCHUT OT UCMIONIHEHUS Mpubopa).
(9) dI.11 — HOMMHAJBHBII TOK NEPBUYHOI OOMOTKH (3HAYEHKE 10 YMOIYAHHIO 3aBUCHT OT MCTIOHEHUS MPUOopa).

(10) dI1.1U — HOMUHaNbHOE HanpshkeHHe MepBUYHON 0OMOTKHU (3HAYEHHE TI0 YMOIYAaHHIO 3aBUCUT OT MCTIONHEHHS MpUdopa).
(11) dI.21 — HOMUHANBHBIH TOK BTOPUYHOI OOMOTKH (3HAYEHHE 10 YMOIYaHHIO 3aBUCHT OT MCTIOHEHUS MPUOopa).

(12) d1.2U — HomuHanbHOE HanpshkeHue BTOPUYHON 0OMOTKH (3HaUeHHUE 110 yMOIYaHHIO 3aBUCUT OT UCTIONHEHUs pubopa).
(13) dI.S1T — ucrounuk curHana 1ro BbIxoa (Kak JUCKPETHOTO, TaK U aHAJIOrOBOT0, TI0 yMom4aHuto 15).

(14) d1.S2 — ucTouHMK curHana 2ro Beixona (Kak AMCKPETHOTO, TAK M aHAJIOTOBOT0, 110 YMONTYaHuto 19).

(15) d1.S3 — uctouHuK curHana 3ro BeIxona (Kak AMCKPETHOTO, TAK M aHAJIOTOBOTO, 110 YMONYAHHIO 3).

WCcTOYHMKY CUTHANIOB ISt BEIXONIOB:

0 — la (Tox ¢azer A)

1 — Ib (Tok dazbl B)

2 — Ic (Tok ¢azsl C)

3 — I (cpenHuii Toka mo ¢azam)

4 — Ua (manpspxenue ¢assl A)

5 — Ub (nanpsoxerne ¢azsl B)

6 — Uc (nanpsixenue ¢assl C)

7 — U(cpennee dazHoe HampsHKEHIE)

8 — Uab (Hanpsikenue Mmexnay ¢azamu AB)
9 — Ubc (manpspxenue mexny hazamu BC)
10 — Uca (nanpsixenue mexny dazamu CA)
11 — Un (cpenHee jauHeiiHOE HaMpsKEHKE)
12 — Pa (akTiBHAS MOITHOCTH (ha3bl A)

13 — Pb (aktuBHast MouHOCTh (ha3bl B)

14 — Pc (aktuBHAS MOITHOCTE (a3bl C)

15 — P (cymmapHasi akTHBHas MOIIIHOCTbD)
16 — Qa (peakTHBHAasE MOLIHOCTb (azbl A)
17 — Qb (peaxtuBHas MOIIHOCTE (a3sl B)
18 — Qc (peaxtuBHas MoIHOCTH (azbl C)
19 — Q (cymmapHasi peakTUBHAsI MOLLHOCTb)
20 — Sa (mosiHast MOIIHOCTb (hazbl A)

21 — Sb (monmHast MomHOCTH (azsl B)

22 — Sc (nonHas MomHOCTh (azer C)

23 — S (cymmapHas nojiHasi MOLIHOCTb)

24 — Yacrota

Menro mapamMeTpoB JUCKPECTHBIX BbIXOI0B

Us1T = US2 =P US3

! !

[TonmeHto mapaMeTpoB TUCKPETHBIX BBIXOJIOB

(1) (2) (3) (4) (5)

US<n>.t ¢ US<n>L €« P US<n>.d <€ P US<n>b< P US<n>.n

f f
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US<n> - 31ech <n> HOMEP AUCKPETHOTO BBIXOJA.

(1) Pexxum pabotsl 3HaueHus ot 0 10 8 (1o ymosuanuio 0):
- 0 — Bcera BLIKIIIOUEH.
- 1 — Bcerma BKIJIFOUEH.
- 2 — pe3epB (HE UCTIONIB3YETCS).
- 3 — «IpAMOI TUCTEPEZUCH.
- 4 — «oOpaTHBIi TUCTEPEIUCH.
- 5 — «U-o0pa3zHoe ynpaBjicHUE».
- 6 — «I1-006pa3Hoe yIpaBiIcHUEY.
- 7 — «LL-o0pa3Hoe ynpaBlIeHUEY.
- 8 — «I'-00pa3HoOE ynpaBaECHUEY.

(2) Yposensb ycraBku ot 0 10 200.0 (o ymomuanuto 0.0).
(3) 3ona ycraBku ot 0 10 100.0 (1o ymomauanuto 0.0).
(4) 3ona Bo3Bpara ot 0 10 2 (110 ymonuanuto 0.0).
(5) Pexxum muranuto «Ony» uinm «Offy (BKIIIOUEH WM BBIKJIIOUEH;
o ymonayanuto «Off» - BeIKITIOUEH).

MeHio napamMeTpoB MOCJIEI0BATEIbHBIX UHTEPHENCOB

In1T -a—» In2

IToagMeHIO mapaMeTpoB MOCJIEI0BATEIbHBIX UHTEP(EHCOB

(1) (2) (3) (4) (5)

In<n>.b &P In<n>A &P In<n>.P €¢P InN<n>.S &P In<n>.r

In<n> - 31ech <n> HOMeEp MOCIeA0BaTEILHOTO TIOpTa.

(1) Cxopocts mopTa oT 9.6 k6ut/c 10 57.6 KOUT/C (10 YMOTYaHMIO 9.6 KOUT/C).
(2) Anpec ot 1 o 247 (o ymonuanuto 1).
(3) IIpoBepka Ha 4eTHOCTh: 0 — He MPOBEpPKH, 1 — YeT, 2 — HeyeT
(mo ymomyaHuto 0 — HET MPOBEPKH).
(4) KonmnuectBo cTon-0ut 3HaueHus ot 0.5 1o 2 (1o ymonyanuio 1).
(5) Pexum pabotel: 0 — Modbus RTU Benomblii, 1 — nmonakiroueHne K MOIYJIHO UHIUKALIIH,
2 — noakmoyeHue kK Tabso (mo ymonuanuto 0 — Modbus RTU Benombiit).
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Mento mapamerpoB Ethernet

(1) (2) 3)

EG =<49» E1 -=P» E2

; ;

[Tepemernienne mexay MeHIO KHOTTKaMU « A» 1 « ¥ »;
[Tepexon B MeHIO BepXHEro YpoBHs « d», Mepexo]] B MOAMEHIO «*».

(1) O6wmume Hactpoiiku Ethernet.
(2) Hactpoiiku Modbus TCP.
(3) Hactpotiku IEC104.

ITogmento «O6mue nacrpoiiku Ethernet(EG)»

E.IP1 -4» EIP2 <« P» EIP3 <¢«» EIP4 <«P» Enn1 <P Enn2 <«» Enn3 <«¢P» Ennd

[E.IP1].[E.IP2].[E.IP3].[E.IP4] — IP agpec no ymonuanuto 192.169.2.32.
[E.nn1].[E.nn2].[E.nn3].[E.nn4] — macka nmojaceTu nmo ymoadanuto 255.255.255.0.
[E.GA1].[E.GA2].[E.GA3].|[E.GA4] — anpec mto3a no ymonyanuio 192.168.2.1.

[Tonmento «Hactpoiiku Modbus TCP (E1)».

E1P

E1P — nmopt Modbus TCP ot 1 1o 65535 (1o ymomuanwuto 502).

[Toamento «Hactpotiku IEC104 (E2)».

E2P

E2P — nopt IEC104 ot 1 1o 65535 (no ymonuanuto 2404).

:

> EGA4 4 EGA3 > EGA2 «¢—» E.GA1
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MeHio KaJmOpoBKU

C.In < C.Out

[TepemenieHue Mexxay MeHIO KHOMKaMu « A» 1 « ¥y
[Tepexosn B MEHIO BEpXHEro YPOBHS KHOIMKOH « @y, mepexoj1 B MOIAMEHIO - «*).

[ToaMeHI0 KaIMOPOBKK BXOJJHBIX CUTHAJIOB

1100 4» 1200 ¢«-» (300 <«-P» U100 -« U200 > U300 4> 1110 = 12.10

g

U31 <P y23 <> yi2 <4 P» Y30 <> y210 <4 > yi10 <> 310

[Mocne nepexona B MOAMEHIO 0TOOPa3UThCs TEKYyIllee 3HaUeHUe KaTMOpOBOYHOTrO KoddduimeHTa.

JI1g KanuOpPOBKM HYKHO MOAATH COOTBETCTBYIOLIEE 3HAUEHHE KaTMOPOBOYHOTO 3HAUEHUsI HA BXOJ, a 3aTeM
HaxaTb «*», Moc/e 3TOro Ha dKpaHe 0TOOPa3UTCsl HOBOE 3HAYEHHE KaIMOPOBOYHOTO Kod(puLMeHTa.
11.00, 12.00, 13.00 — xanuGpoBka Hyst Toka 1o dazam (HykHO nogasaTh 0 A).

U1.00, U2.00, U3.00 — kanuOpoBKa HyJs HanpsikeHus 1o ¢aszam (HyxHo nozarath 0 B).

I1.10, 12.10, 13.10 — kanuOpoBka Toka cooTBeTcTBYIOMIEro 100% HOMUHANA MO TOKY (HY’KHO MO/iaBaTh TOK
paBHbIIl HOMUHAITY IO TOKY MpUOOpa).

U1.10, U2.10, U3.10 — kanubpoBka ¢azHoro HanpsixkeHus cootseTcTytoiero 100% HomuHana no
HaIpsHKEHUIO. (HYXKHO MOJIaBaTh HaNpsKeHHe paBHOE HOMUHAY IO HAMPSKEHUIO Mpudopa).

U 12, U 23, U 31 — kanubpoBka JMHEHHOro HanpsikeHus: cootBeTcTBytoero 100% HoMuHana no
HaIpsKEeHUIO. (HY’HO M0AaBaTh HaNpsKeHHe paBHOE HOMUHAIY MO HAMpPsXKEHUIO Npubdopa).

[Togmentro KaJ'H/I6pOBKI/I BBIXOJHBIX CUT'HAJIOB
(1) (2) (3)

A<n>.rE & A<n>.C1 —P» A<n>.IP

A A

A<n> - 37€Ch N HOMEP AHAJIOTOBOT'O BBIXOAA.
(1) YeranoBka pexrmMa aHAJIOTOBOT'O BBIXO/IA.
Bosmoxnslie 3nauenust: 0...20, 4...20, 0...5,
0...10...20,4...12...20, 0...2,5...5, -5...0...5.
3Ha4YeHHe M0 YMOJTYAHHUIO 3aBUCHUT OT UCIIOJHEHUS MpUdopa.
(2) KanmubpoBka aHAI0rOBOTO BBIXO/IA.
IIpu BEIOOpE 3TOTO IMyHKTA TOAMEHIO, IIEPEXONM B 9KpaH, B KOTOPOM TIOCIIEI0BATEILHO HY)KHO Oy/IeT
BBECTHU 3HAYEHUS, N3MEPEHHBIE Ha aHAJIOTOBOM BBIXOJIE 00PA3IIOBBIM aMIIEPMETPOM.
3) [Iponopuius, onpeensionias COOTBETCTBUE BXOAHOIO U BHIXOIHOTO CUTHANA, B MPOIIEHTAX.
Ecmm 3anano 3nauenue 100, To 100% BxonHoro curnana cooretctByeT 100% BbIXOAHOTO,
50% - 50% u T.1.

3anyc1< TCCTUPOBAHUA MHAWKAITUN
tESt

Haxatmne Ha «*» 3allyCKacT TCCTUPOBAHNUC NHANKAILIUN.
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3anuch napameTpoB Bo FLASH.

SP

Haxarue Ha «*» 3anucsiBaet HacTpoliku B [13Y npubopa.

BoccTraHoBieHne 3aBOJCKUX HACTPOCK.

dFt

Haxkatue Ha «*)» BoccTaHaBIMBAET 3aBOJICKHME HACTPOUKH.

0IT4.140.333 PO
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[Tpunoxenue /|
(obs13aTenbHOR)

ITpoTokossl 0OMeHa TaHHBIMHE 110 HHTEepdency

I. B nannom pasznene onuceiBaeTcsi paboTa MpruOOPOB B COCTaBE CETH C MPOTOKO-
oM Modbus RTU B kauecTBe MOAYMHEHHOTO YCTPOUCTBA.

NudopmaliioHHble 1 BpeMeHHbIe XapaKTEPUCTUKU MPOTOKOJIa OOMeHa JaHHBIMU
COOTBETCTBYIOT XapakTepuctukam rnpotokosa Modbus RTU.

Benyuiee yctpoiicTBo hopMHUpyeT U MOChUIaeT KOMaH/bl yIPaBIeHUs BEIOMOMY
ycTporictBy. Ko dyHKIMU B 3ampoce cooOIaeT MOAYMHEHHOMY YCTPONCTBY, Kakoe Jei-
CTBUE HEOOXO0AMMO TpoBecTH. bailThl JaHHBIX comepkaT HHPOPMAIIUIO HEOOXOTUMYIO JITIs
BBITIOJIHeHMsI 3arpoineHHoi ¢yHkunn. Hampumep: kon ¢yaknum 0x03 mompazymeBaet
3aIpoc HAa YTEHHE CONEPKUMOTO PETUCTPOB IMTOAYMHEHHOIO YCTPOMCTBA.

Benomoe ycTpoiicTBO OTBeUaeT BedylleMy yCTPOMCTBY B Ciydae, €ClIHu aJapec B
MPUHSATOM COOOLIEHUH COBIIAJ C apecoM BeJOMOro ycTpoiicTBa. Eciin mouynHeHHbIN aa-
€T HOpMaJbHBIM OTBET, KOA (PYHKIMU B OTBETe MOBTOpPsieT koA (PyHKIMH B 3ampoce. B
OaiiTax TaHHBIX colepKUTCS 3aTpedboBaHHas nHGopmanus. Eciu umeer mecto ommbka, To
Ko GYyHKIMK MOAUGUIIMpYeTCs U B OaliTax JaHHbBIX MepeJaeTcsl MpUIrHa OIIMOKY.

CooO1ieHre HauMHaeTCsl C HWHTepBajia THUIIMHBI PaBHOTO BpPEMEHM IMepeaayuu
3.5 cHMBOJIOB MPU YCTAaHOBJIEHHOW CKOPOCTH Nepefadyu B ceTu. Bernen 3a mociaegHuM me-
pellaBaeMbIM CUMBOJIOM TaK)Xe ClIelyeT MHTEePBaJl TUIIUHBI MPOIOIKUTEIBHOCTBIO HE Me-
Hee 3.5 cumBosi0oB. HoBOoe coobuieHre MoKeT HauMHaThCs ITOCIie TOro HHTepBaIa.

Coobuienue nepenaercst HenmpepbiBHO. Eciiv UHTEpBan TUIIMHBI TPOOJIKUTEIb-
HOCTBIO 3.5 CHMBOJIa BO3HUK BO BpeMs Mepeadl COOOIIeH s, IPUHUMAlOLIee yCTPOMCTBO
3aKaHYMBaeT MpHEeM COOOIIEHHUS U CIeIyloInii 0alT OyJeT BOCIPUHIT Kak HAa4yauo clie-
IYIOIIIEeTr0 COOOIIeHHUS.

Ecnu HOBoe cooOleHne HauHeTcs paHblle 3.5 WHTepBaja, MpUHUMAloIee YCT-
POMCTBO BOCIIPUMET €ro Kak MpOJoJDKEeHHe Mpeablaylero cooluieHus. B atom ciydae
yCTaHaBJIMBaeTcs olnbKa, Tak Kak OyJeT HecOBMaleHHe KOHTPOJIbHBIX CYMM.

(I)OpMaT cooﬁmemm B KaHaJI¢ CBA3H

Anapec DOyHK1uA JaHHble Hukanyeckass KOHTPOJIbHAas
cymma (CRC)
8 dut 8 6ut N*8 our 16 6ut

Aapec — cereBoii aapec npu6opa (ot 1 g0 247). Anpec 0 npenHazHayeH AJis

IIMPOKOBEIATEIbHBIX COOOIIEHUH, OTBET Ha KOTOpbIe TPUOOp He PopMUpYeT.
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@dyuknusi — KoJ (GYHKUMU B COOTBETCTBUM C IepeyHEM MOAePKUBAEMbIX
GbyHKITUH.

JlaHHbBIe — JaHHbIE B COOTBETCTBUU C ONMHMCAHUEM (PYHKIIUU.

Huxkaudeckas koutpoJbHas cymma (CRC) coolueHust popMupyeTcst B COOT-
BeTCTBUU ¢ mpoTokoioM Modbus RTU.

Ilepedyens noaaep;kuBaeMbIX PyHKIHI

Koa ¢pynkmun DOyHKIuA
01 UreHne perucTpoB ¢jiaroB
03, 04 UTeHne perucTpoB XpaHeHUs / BXOJHBIX PETHCTPOB

Koumpononaa cymma

Kontponbnas cymma CRC coctout u3 aByx 6aiiT. KoHTponbHas cymma BbIYHKC-
JsieTCsl TIepealoIIM YCTPOMCTBOM U 100aBisieTcsi B KoHell coobienus. [Ipunumaroiee
YCTPOMCTBO BBIUMCISET KOHTPOJIBHYIO CYMMY B IpoOIlecce NMpueMa U CpaBHHUBAET ee C Io-
nem CRC npuHSATOro cooOIIeHusI.

CueTurK KOHTPOJBHONW CYMMBbI MpPEABAPUTEIBHO WHUIMATUZUPYETCS UYUCIOM
OxFFFF. Tonbko BoceMb OMT AaHHBIX HMCIOJIB3YIOTCS JUIsl BBIYMCIEHUS KOHTPOJIbHOU
cymMbl CRC. Ctapt u cron OuTHI, OUT apuTeTa, €CJIM OH HUCIOJIb3YEeTCs, HE YUUTHIBAIOT-
Csl B KOHTPOJIBHOU CyMMe.

Bo Bpems renepanrn CRC kaxnpiii 6aiiT coobrenus cknaapiBaercss mo MCKJIIHO-
YAIOLLEMY WJIN ¢ TekylMM COAEpP>KUMBIM PETUCTpa KOHTPOJIbHOM cyMMbl. Pe3ymnbrar
C/IBUTA€TCs B HAPaBJICHUHU MJIaIIIIero OUTa, ¢ 3aroJIHEHUeM HyJIeM CTapIliero Oura.

Mexnay Tem, ecnu Maammui 6ut paseH 1, To npousBoautcs MCKIIFOYAIOILEE
NJIN conmepXUMOro perucrpa KOHTPOJBHOW CYMMBI M ONPENENIEHHOro 4ucia. Ecim
muaammi 6ut pasen 0, o UCKIIFOYAIOIIEE WUJIN we nenaetcs.

IIponecc casura noropsieTcss BoceMb pas. Ilociie mocnenHero (BocbMoOro) ciBu-
ra, CIeAyoLINid OalT cKiIaabIBaeTCs ¢ TEKyLledl BEJIMUMHON peructpa KOHTPOJIbHOU CyM-
MBI, ¥ MIPOLIECC CABUTa MOBTOPSAETCS BOCEMb pa3 Kak omnucaHo Bbile. KoHeuHoe conepxa-
HUE perucTpa u ectb KoHtposibHas cyMmma CRC.

Anroputm rerepaunun CRC:

1) 16-tu GutHbBIN peructp 3arpyxkaetrcs uncioM OxFFFF u ucnons3yercs nanee
kak peructp CRC;

2) mepBeIit OGalT coobmenus ckmanpiBaetcss o MCKIIIOYAIOIIEMY MJIN ¢

conepxkumbIM peructpa CRC. Pesynbrar nomemaercst B peructp CRC;
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3) ecniu muaamuii 6ut 0: peructp CRC caBuraercs BmpaBo (B HampaBlieHUU
Miasiero 6ura) Ha 1 6uT, crapimmii 6ut 3anomHsercs 0;

4) ecan mmammmii 6ut 1: peructp CRC caBuraercs BmpaBo (B HaIpaBiIeHHUH
miaamiero o6ura) Ha 1 Out, ctapmmii 6ut 3anonusercs 0. [enaercs onepanus MCKIIHO-
YAKOIIEE NJIN peructpa CRC u nonunomuansHoro yucia 0xA001;

5) waru 3 u 4 MOBTOPSIIOTCSI BOCEMb pa3;

6) MOBTOPSIFOTCS 1Iark co 2 mo 5 jyuis ciefyrouiero 6aifta coobiieHus. ITo mo-
BTOpsIETCS J0 TeX MOop, MoKa Bce 0aiThl coobimeHus He OyayT oOpaboTaHbl;

7) dbunansHOe conepkanne peructpa CRC u ecTh KOHTPOJIBHASI CyMMA.

Pasmentenne CRC B cooO1ieHnu:

[Tpu nepenaue 16 6ut KoHTpoIbHOM cymMMbl CRC B coobiienun, cHavana nepe-
naeTcs MIIaIIIINA OalT, 3aTeM CTapIIU.

Komanowel umenus uz ycmpoiicmea

3anpoc
Hmsa mouan Coaep:xumoe

Anipec 1 GaiiT, agpec BeJOMOTO YCTpOKCTBA

OyHKIUA 0x03 mm 0x04 wym 0x01, 1 GaiT

Crapimnast 4acTh HAUQILHOTO ajpeca Crapimuii 6aiiT Ha9aaIpHOTO aapeca 00J1acTH PETHCTPOB TSI
UTEHUSI

Mutaamasi yacTh Ha4aJIbHOTO aapeca Maqmuit 6aliT HayaJIbHOTO aapeca 00JacTH PErucTPOB IS
UTEHUSI

Crapimas 4acTh 4yucja perucTpoB Crapiuii 6aiiT ynciia perucTPoB I YTSHUS

Mutaamasi yacTh 4rciia perucTpoB Moaaimmit 6alT Yrciaa perucTpoB JTsl YUTCHUS

CRC - nukimmyeckast KOHTPOJIbHAS CyMMa

OTtBer
Hmsa moan Coaep:xumoe

Anpec 1 Gaiit, agpec BEIOMOTO yCTpOHCTBA

OyHKIUA 0x03 mm 0x04 wym 0x01, 1 GaiT

Cuerunk GaT Uucno 6aifT B uHGOpPMAIIMOHHOI YacTH OTBETA

Crapimast 4acTh MepBOTO pErucTpa Conepxumoe crapiiero 6aiTa mepBoro perucTpa sk UTeHUs

Motaimast 4acTh IIEPBOTO perucrpa Cogepxumoe Mitajiero 0aita mepBoro perucTpa ajs ure-
HUS

Crapimast 4acTh MOCIEAHETO PETUCTpa Conepxumoe crapiiero 6aiTa mocjaeJHeTo perucTpa s
YTEHUSI

Mutaamas yacTh nocieinero peructpa  |[CoxepKumMoe Milaamero 6aita mocieHero perucrpa s
YTEHUSI

CRC - nukimmyeckast KOHTPOJIbHAS CyMMa
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Nmsa noas

Coaep:xumoe

AJipec

1 Gaiit, agpec BEIOMOTO yCTpOHCTBA

OyHKIUA

Ko ¢pyHKImu B 3ampoce ¢ yCTaHOBJICHHOM B cTapIieM OuTe
e IUHUIeH

Kox ommOxn

1 OaiiT

CRC - muknuyeckass KOHTpOJIbHAs CyMMa

Koab! omuook

Kon

Pacundposka

1

HenonepxxuBaeMast pyHKIIUS

2

Hemnonep:xuBaeMblit apec TaHHBIX

Adpecauyus peaucmpoe

Peructpbl TUCKPETHBIX CUTHANIOB (JIJIs1 YTEHUS MCMOIB30BaTh GpyHKImio 0x01)

Aapec | Anpec | HammenoBanue IIpumeuanue 3HaYeHHs TApaMeTPOB
(HEX) | (DEC) perucrpa
0x0010 16 TCl1 Juckpersslii Bxox 1 0- pa3oMKHYT / 1- 3aMKHYT
0x0011 17 TC2 JluckpeTHpIit BX0T 2 0- pa3oMKHYT / 1- 3aMKHYT
0x0012 18 TC3 JluckpetHslii Bxox 3 0- pa3oMKHYT / 1- 3aMKHYT
0x0013 19 TC4 JluckpetHpiii Bx01 4 0- pa3oMKHYT / 1- 3aMKHYT
0x0014 20 TCS JluckpeTHslil BX07 5 0- pa3oMKHYT / 1- 3aMKHYT
0x0015 21 TC6 JluckpeTHblit BX011 6 0- pa3oMKHYT / 1- 3aMKHYT
0x0016 22 TC7 JuckpetHslii Bxox 7 0- pa3oMKHYT / 1- 3aMKHYT
0x0017 23 TC8 JluckpeTHbIit Bxo 8 0- pa3oMKHYT / 1- 3aMKHYT
Peructpsl n3mepenuit B popmate floatl (s urenus ncnonszoBath pyakimio 0x03 wim 0x04)
Aapec | Aapec | HammeHoBaHme peru- dopmar 3HaueHHNs apaMeTpoB
(HEX) | (DEC) cTpa (eIMHHUIIBI H3MEPEHHUS)
0x0001 1 la floatl F1032 | A
0x0003 3 Ib floatl F1032 | A
0x0005 5 Ic floatl F1032 | A
0x0007 7 | floatl F1032 | A
0x0009 9 Ua floatl F1032 | B
0x000B 11 Ub floatl F1032 | B
0x000D 13 Uc floatl F1032 | B
0x000F 15 U floatl F1032 | B
0x0011 17 Uab floatl F1032 | B
0x0013 19 Ubc floatl F1032 | B
0x0015 21 Uca floatl F1032 | B
0x0017 23 Un floatl F1032 | B
0x0019 25 Pa floatl F1032 | Bt
0x001B 27 Pb floatl F1032 | Br
0x001D 29 Pc floatl F1032 | Bt
0x001F 31 P floatl F1032 | Br
0x0021 33 Qa floatl F1032 | Bap
0x0023 35 Qb floatl F1032 | Bap
0x0025 37 Qc floatl F1032 | Bap
0x0027 39 Q floatl F1032 | Bap
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0x0029 41 Sa floatl F1032 | B-A

0x002B 43 Sb floatl F1032 | B-A

0x002D 45 Sc floatl F1032 | B-A

0x002F 47 S floatl F1032 | B-A

0x0031 49 COSQA floatl F1032

0x0033 51 cosoB floatl F1032

0x0035 53 cospC floatl F1032

0x0037 55 COSQ floatl F1032

0x0039 57 F floatl F1032 | I'n

Peructpsl u3mepennit B popmare float2 (juist yrenus ucnonb3oBath GyHkimio 0x03 niam 0x04)

Anpec Aapec | HaummeHoBaHme peru- ®opmat 3HaveHHs IAapaMeTpPoOB
(HEX) | (DEC) cTpa (eIMHHUIIBI H3MEPEHHUS)

0x004F 79 Ia float2 F0123 | A

0x0051 81 Ib float2 F0123 | A

0x0053 83 Ic float2 F0123 | A

0x0055 85 I float2 F0123 | A

0x0057 87 Ua float2 F0123 | B

0x0059 89 Ub float2 F0123 | B

0x005B 91 Uc float2 F0123 | B

0x005D 93 U float2 F0123 | B

0x005F 95 Uab float2 F0123 | B

0x0061 97 Ubc float2 F0123 | B

0x0063 99 Uca float2 F0123 | B

0x0065 101 Un float2 F0123 | B

0x0067 103 Pa float2 F0123 | Br

0x0069 105 Pb float2 F0123 | Br

0x006B 107 | Pc float2 F0123 | Br

0x006D 109 | P float2 FO123 | Br

0x006F 111 Qa float2 FO123 | Bap

0x0071 113 Qb float2 F0123 | Bap

0x0073 115 Qc float2 FO123 | Bap

0x0075 117 Q float2 F0123 | Bap

0x0077 119 Sa float2 F0123 | B-A

0x0079 121 Sb float2 F0123 | B-A

0x007B 123 Sc float2 F0123 | B-A

0x007D 125 S float2 F0123 | B-A

0x007F 127 COSQA float2 FO123

0x0081 129 cospB float2 FO123

0x0083 131 cos@C float2 FO123

0x0085 133 COSP float2 FO123

0x0087 135 F float2 F0123 | I'n

Peructpsl n3mepennit B popmare short (st urenust ucnoib3onarh pyHknuo 0x03 wim 0x04)

Anpec Aapec | HaumeHoBaHme peru- ®opmat 3HaveHHs IApaMeTpPOB
(HEX) | (DEC) cTpa (eIMHHULIIBI H3MEPEHHUA)

0x009D 157 la unsigned short

0x009E 158 Ib unsigned short

0x009F 159 Ic unsigned short

0x00A0 160 I unsigned short

0x00A1 161 Koi-Bo mecsTHYHBIX unsigned short | 0, 1,2, 3

3HakoB la, Ib, Ic, I

0x00A2 162 Enusm. Ia, Ib, Ic, 1 unsigned short | 0 - A, 1 - kKA

0x00A3 163 Ua unsigned short

0x00A4 164 Ub unsigned short
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Anpec Aapec | HaumeHoBaHme peru- ®opmat 3HaveHHs IapaMeTpPoOB
(HEX) | (DEC) cTpa (eIMHHUIBI H3MEPEHHUS)
0x00AS5 165 Uc unsigned short
0x00A6 166 U unsigned short
0x00A7 167 Ko1-Bo mecsITHUHBIX unsigned short | 0, 1,2, 3
snakoB Ua, Ub, Uc, U
0x00AS8 168 En.usm. Ua, Ub, Uc, U unsigned short | 0-B, 1 - kB
0x00A9 169 Uab unsigned short
0x00AA 170 Ubc unsigned short
0x00AB 171 Uca unsigned short
0x00AC 172 Un unsigned short
0x00AD 173 Ko1-Bo mecsITHUHBIX unsigned short | 0, 1,2, 3
saakoB Uab,Ubc,Uca,Un
0x00AE 174 En.uzm. unsigned short | 0-B, 1 - kB
Uab,Ubc,Uca,Un
0x00AF 175 Pa signed short
0x00B0 176 Pb signed short
0x00B1 177 Pc signed short
0x00B2 178 P signed short
0x00B3 179 Koxa-Bo mecaTuuHbIX unsigned short | 0, 1,2, 3
3HakoB Pa, Pb, Pc, P
0x00B4 180 En.m3m. Pa, Pb, Pc, P unsigned short | 0 - Bt, 1 - kB, 2 - MBT
0x00B5 181 Qa signed short
0x00B6 182 Qb signed short
0x00B7 183 Qc signed short
0x00B8 184 Q signed short
0x00B9 185 Koi-Bo mecsTHYHBIX unsigned short | 0, 1,2, 3
3HakoB Qa, Qb, Qc, Q
0x00BA 186 | Ex.m3m. Qa, Qb, Qc, Q unsigned short | 0 - Bap, 1 - kBap, 2 - MBap
0x00BB 187 Sa unsigned short
0x00BC 188 Sb unsigned short
0x00BD 189 Sc unsigned short
0x00BE 190 S unsigned short
0x00BF 191 Koi-Bo mecsITHYHBIX unsigned short | 0, 1,2, 3
3HaKkoB Sa, Sb, Sc, S
0x00CO 192 En.m3m. Sa, Sb, Sc, S unsigned short | 0 - B-A,1 -kB-A,2-MB-A
0x00C1 193 COSQA signed short
0x00C2 194 | cospB signed short
0x00C3 195 cospC signed short
0x00C4 196 | coso signed short
0x00C5 197 Ko1-Bo mecsITHUHBIX unsigned short | 0, 1,2, 3
3HAKOB COSQA, cos@B,
cos@C, cosQ
0x00C6 198 F unsigned short
0x00C7 199 Koxa-Bo mecaTuuHbIX unsigned short | 0, 1,2, 3
3HaKoB F
0x00C8 200 Coctosiue auckpetHbix | unsigned short | 6ut 0- TCI, ..., 6ut 7- TCS8
Bxo70B TC
0x00C9 201 <3ape3epBUPOBAHO>
0x00CA 202 Bpewmst (dacer) unsigned short | 0..23
0x00CB 203 Bpewmst (MHHYTBI) unsigned short | 0..59
0x00CC 204 Bpewmst (cekyHn1) unsigned short | 0..59
0x00CD 205 JleHn unsigned short | 1..31
0x00CE 206 | Mecsn unsigned short | 1..12
0x00CF 207 T'on unsigned short | 2000..2099
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CryxeOHBIE perHCTPhI (JUI YTCHHSI HCITONIb30BaTh (hyHKIHI0 0X03 mmr 0x04)

Anpec | Anpec HanmenoBanue perucrpa ®opmar 3HaueHns napa-
(HEX) | (DEC) MeTpOB
(eTMHHIIBI H3Me-
peHus)
0x00D7 215 ALl Ia floatl F1032
0x00D9 217 AL Ib floatl F1032
0x00DB 219 Al Ic floatl F1032
0x00DD 221 AIII Ua floatl F1032
0x00DF 223 AT Ub floatl F1032
0x00E1 225 ALII Uc floatl F1032
0x00E3 227 AIIIT Uab floatl F1032
0x00ES 229 AT Ubc floatl F1032
0x00E7 231 ALII Uca floatl F1032
0x0100 256 Bepcust nporpammbl char[20] CuUMBOJIBI B KOJH-

poBke ASCII

@opmat npeAcTaBIeHUs BEIIECTBEHHOI0 Yucia ¢ cTpyKTypoi F1032

Peructp ¢ muaamum aapecom

Peructp co crapmmm aapecom

Cpenunuii 6aiiT MaH-
TUCCHI

(6aiit 1)

Munaamunii 6aiit
MaHTHUCCHI

(6aiit 0)

Crapiuti 6aiT (11o0-
PAIOK+3HAK)
(OaiiT 3)

Crapiuii 6aiT
MaHTHCCHI

(Gaiit 2)

®opMar npeAcTaBICHUS BELIIECTBEHHOrO yucia ¢ cTpyktypoir FO123

Peructp ¢ muiaamum aapecom

Peructp co crapmmm agpecom

Munaamuii 6aiit
MaHTHUCCHI

(Gaiit 0)

Cpennuii 6aiiT MaH-
TUCCHI

(Gaiit 1)

Crapiuii 6aiT
MaHTHCCHI

(Gaiit 2)

Crapiuii 6aiT (ops-
JIOK+3HaK)
(OaiiT 3)
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I1. HacTpoiiku npoTokoJia U ajgpecauusi 3j1eMeHTOB HHGopManuu npudopa
B cooTBeTcTBUM ¢ 'OCT P M3JK 60870-5-104-2004

Onpenesienne TaiMayToB

[TapameTp 3HaueHue 1Mo [Ipumeuanus Bri6pan-
YMOITYaHUIO HOE 3Ha-
YeHHe
t) 15¢ TaiimayT nipu noceuike uin tectupoBanun APDU 15
¢ 10 ¢ TaiimMayT JU1sl TOATBEPKIEHUS B CIIy4ae OTCYTCT- 10
2 BHS COOOIIEHHUS C JaHHBIMH t) < t;
TaiimayT /Ui TOCBUIKH OJIOKOB TECTUPOBAHMS B
t3 20c 20

cJIydac JOJITOTO IMpoCTOA

MaxkcumanbHbIN Trana3oH 3HAYCHUH ISl BCEX TaliMayToOB paBeH: OT 1 10 255 cexyH1 ¢ TOYHO-
cThiO 1 C.

MakcumasibHoe ynciao k HenoarsepxkaeHHbix APDU ¢popmara I m mociaeanux moarsep-
xknarmux APDU (w)

[TapameTp 3HayeHue 1Mo [Tpumeyanus BriGpan-
YMOITYaHUIO HO€ 3Ha-
YeHue

MakcuManbsHas Pa3HOCTH HepeMeHHOﬁ COCTOAHUA

K 12 APDU  nepepaun u HOMepa MOCJIEAHETO OATBEPKICHHO- 12
ro APDU
ITocnennee NOATBEPKACHUE TIOCIE TIPUEMA W

W 8 APDU APDU dopmara I 8

MakcuManbHBIi quana3oH 3HadeHuii k: ot 1 g0 32767(w-1) APDU c¢ tounoctsio 1 APDU. Mak-
CUMaJIbHBIN auara3oH 3HaueHut w: ot 1 10 32766 APDU c¢ tounoctsio 1 APDU (PekomeHna-
IUs: W HE JIOJDKHO TIPEBBIIATh JIBYX TpeTeit ot K).

Homep nopra

[Tapamerp = 3HaudeHue 1O [Tpumeyanus
YMOITYaHUIO
Homep nopra 2404 JIOCTYIHO [UIst ”3BMEHEHUS T0JIB30BaTEIEM
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IlepedeHnb 2J1IeMeHTOB HH(pOPMAITHA

Anpec sre- Hepuon mepenasn rapa- 5D LCE T PO e
HaumMeHoBaHue napameTpa MenTa uH- | ASDU nchga égfé‘glfqu%%o%w%i_ B eIMHHI@AX, HACTPANBAEMBIX

thopmarnu YaHWO, HACTPANBAEMBIE) KpaTHBIX 311{{;‘;?11{{13&1\2)HPHBCHCH'
I 12 13/36 10 0,001 A
I paza A 13 13/36 10 0,001 A
I paza B 14 13/36 10 0,001 A
I paza C 15 13/36 10 0,001 A
U 16 13/36 10 0,01 B
U ¢aza A 17 13/36 10 0,01 B
U ¢aza B 18 13/36 10 0,01 B
U ¢aza C 19 13/36 10 0,01 B
Un 20 13/36 10 0,01 B
U AB 21 13/36 10 0,01 B
UBC 22 13/36 10 0,01 B
UCA 23 13/36 10 0,01 B
P 24 13/36 10 0,1 Bt
P ¢aza A 25 13/36 10 0,1 Br
P ¢paza B 26 13/36 10 0,1 Bt
P ¢aza C 27 13/36 10 0,1 Br
Q 28 13/36 10 0,1 Bap
Q daza A 29 13/36 10 0,1 Bap
Q daza B 30 13/36 10 0,1 Bap
Q daza C 31 13/36 10 0,1 Bap
S 32 13/36 10 0,1 B-A
S daza A 33 13/36 10 0,1 B-A
S ¢aza B 34 13/36 10 0,1 B-A
S ¢aza C 35 13/36 10 0,1 B-A
Cos(9) 36 13/36 10 0,001
Cos() daza A 37 13/36 10 0,001
Cos(p) dhaza B 38 13/36 10 0,001
Cos() aza C 39 13/36 10 0,001
F (uacrora) 40 13/36 10 0,001 I'g
Amnarmoroseii Beixon 1 (AO1) 141 13/36 10 0,01%
AmnaroroBeii Berxon 2 (AO2) 142 13/36 10 0,01%
Amnanorosbiii Beixoa 3 (AO3) 43 13/36 10 0,01%
Juckpetnsiii Bxonl (TC1) 1 1/30 10 -
Huckpetnsiii Bxon2 (TC2) 2 1/30 10 -
Juckpetnsiii Bxon3 (TC3) 3 1/30 10 -
Huckpetnsiii Bxon4 (TC4) 4 1/30 10 -
Huckpetnsiii BxoaS (TCH) 5 1/30 10 -
Juckpethbiii Bxon6 (TC6) 6 1/30 10 -
Huckpetnsiii Bxon7 (TC7) 7 1/30 10 -
Juckpetnbiii Bxon8 (TC8) 8 1/30 10 -
Huckpetnsiii Boixonl (TY1) |9 1/30 10 -
Juckpetnsiii Boixoa2 (TY2) |10 1/30 10 -
Huckpetnsiii Boixon3 (TY3) |11 1/30 10 -

[Ipumeuanue - V3MepsieMble MmapamMeTphbl MepefaroTcss B ¢opMmaTe C IUTaBArOIICH 3amsaTo OJWHAPHOM
tounoctH (float) crangapra IEEE 754 ¢ yuetom ko3¢ dunmentoB Tpanchopmaruu. MeTka BpeMeHH Tie-
penaercs B 7 OaifTax.
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L-d
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0IT4.140.333 PO

PaboTa mrcKpeTHBIX BBIXOOB

/B 4

Bkn

Brikn

//////;

7B 1
Bk

Brikn

///

V T’C

t=4

JB 1

Bxn

Brikn

JIB 1
Bkn

Brikn

y!
.

> T,C

/B 4

Brikn

/B 4

Bk

=

t=38

Brikn

T

JIB — mucKpeTHBIN BBIXO,
L — ycraBka IUCKpETHOTO BBIXOIA.
[Ipumeuanue — [lpu t =5, 6, 7, 8 BRIKIIFOUEHHE C YUETOM 30HBI BO3Bparta b.

Pucynok E.1 — Jloruka paboThl AUCKPETHBIX BbixonoB npu t=3,4,5,6,7, 8
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ITpunoxenue 2K
(obs13aTenbHOR)

CxeMbl OAKIIOYeHUs] TPUOOPOB MIPU MOBEPKE

A1 | A3.2 A2
IA*O Ah m ® L) |A* g
ln © | O I, 8
IB* o+— N B‘ --m L ™10 IB* g
Iz o1 —1O Iz 8
Ic*OT—T o le o Ic* 3
[a)]
-A10
. EBl1O
Ua O-T—9 —O Un © GND1O
Ug ol — 1o O Up (D,ﬁ) o A2°
UC [« T IV, NV O UC § BZO
U [ « W M2 NIZ O Un GND2©Q
I FGo
R322 1|00 66 B2 (N)>-o
Ua Ug UcUn ' L+o
Rs232| A3.1 Hz
4—
A4 A5 Unut <_A6 @
[ COM1]| [COM3
—1 RS485
[COM2 |

Al — 6110k reHepartopa-cuHTe3aropa « OHeprogpopma-3.1» u3 cocraa YIIITY-MD 3.1;

A2 — ucnbiTyemslii mpudop [Ma;

A3 — npubop 371eKTpON3MepUTETbHBIN 3TAIOHHBII MHOTO(YHKINOHANBHBIH « OHEepromonuTop-3.1K-02 10» n3 cocraa YII-
My-M3 3.1;

A4 —TI5BM;

A5 — npeobpasosatens unrepgeiica [1M-1 RS232/RS485;

A6 — naGopaTopHblii aBTOTpaHchopmarop perynupoBounslit JJATP-1M (ans Uy, =220BY);
Hz — yactoTromep anekrpoHHO-cueTHbIit GFC-8010H;

PV — BonbT™MeTp yHuBepcanbHblit B7-54/3 (g U, =220BY);

R1 — pesucrop C2-33H-0,25-100 kOm+10%);

R2 — pesucrop C2-33H-0,25-10 kOm*10%;

R3 —pe3uctop R =430 Om.

a) JUIA HpI/I60pOB, HMCIOIIUX UCIIOJIHCHUEC C JUCKPETHBIMHU BbIXOJaMHU
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A1 | A3.2 A2
Ip* © R e O |,* AO3 - O
In © O |, A03 +0(pa)
I
IB* o__/\ B‘ '/ \I/ \' P /\__o IB* AOZ-O—
g ©T—* —1O |5 A02 +O @
| AO1- O
IC* o1+— C‘ { ¥ ) N—1O IC* AO1 +O] @
lc O—1—e —0 |-
-A10
¢B1O
UB ol 1™ o O UB (D,ﬁ) E_ A2°
Uc O1—T O Uc °cB2@
Un o1 —1 O Un GND2O
RS232 | 006 i FGo
] (N)-o
UaUs UcUN|| L+o
Rs232| A3.1 Hz
4—
A4 A5 Ut . |AB @
[COM1]| [COM3
— RS485
COM2

Al — 6710k renepaTopa-crHTe3aTopa «DHeprodopma-3.1» u3 cocrasa YIIITY-MD 3.1;

A2 — nucnisityemslit mpudop 11[Ma;

A3 — npubop 371eKTpON3MepUTETbHBIN 3TAIOHHBII MHOTO(YHKINOHANBHBIH « DHepromonuTop-3.1K-02 10» 3 cocrasa YII-
ITy-MD 3.1;

A4 —TIOBM;

A5 — npeoOpazoBarens unTepdeiica [TM-1 RS232/RS485;

A6 — mabopaTopHsblit aBToTpaHchopmarop perynupoBounsiit JATP-1M (s U,,,=220BY);
Hz — vactoromep anekrponHo-cueTHslit GFC-8010H;

PV — BombT™MeTp yHHBepcanbHbIi B7-54/3 (g U,=220BY);

PA — munmnuamnepmetp 111300;

R1 — pe3uctop C2-33H-0,25-100 kOm+10%);

R2 — pe3uctop C2-33H-0,25-10 kOmM=10%;

R3 — pesucrop.

6) JIIsL HpI/I60p0B, HMCIOIHX HUCIIOJTHCHHUEC C aHAJIOTOBBIMHU BBIXOJaMH
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A1 | A3.2 A2
IA*O Ab m @ O |A* GNDO'
In © O |, Dl4 OT—~
IB* o——/\ IB. --m L 4 ™10 IB* DI3 g L
D2 OT—
g oO+1+— —O Iz o- —
| D O~
IC* o__/\ m ® /\__o IC* o
O 1 = o (O |
Ic c —ATo
© s B1o
Up O1—o O Up % GND1g
Uy O Lo uy, GND2 g
I FGo
Ua Ug UcUn ' L+o
Rs232]| A3.1 Hz
4_
A4 A5 Unut 4_A6 @
[COM1] [COM3
— RS485
[COM?2 |

Al — 67110k renepaTopa-crHTe3aTopa «DHeprodopma-3.1» u3 cocrasa YIIITY-MD 3.1;

A2 — ucnbiTyemslii mpudop [Ma;

A3 — npubop 37eKTPOU3IMEPUTENbHBIN ATaJOHHBIA MHOTO(QYHKUMOHANBHBINA « OHepromonutop-3.1K-02 10» u3 coctaBa VII-
ITy-MD 3.1;

A4 —TI5BM;

A5 — npeobpasosatens unrepdeiica [1M-1 RS232/RS485;

A6 — mabopaTopHsblit aBToTpaHchopmarop perynupoBounsiit JATP-1M (s U,,,=220BY);
Hz — vactoromep anekrponHo-cueTHslit GFC-8010H;

PV — BonbT™MeTp yHuBepcanbHblit B7-54/3 (g U, =220BY);

R1 — pe3uctop C2-33H-0,25-100 kOm+10%);

R2 — pe3uctop C2-33H-0,25-10 kOmM=10%;

B) JUIA HpI/I60p0B, HUMCIOIUX HUCITIOJITHCHUE C NUCKPECTHBIMU BXOJaMU

U JIOTIOJIHUTETBHBIM HHTEepdeiicom RS485

87



0IT4.140.333 PO

A1 A3.2 A2

|
IA*G Ab m L 4 O |A* GNDO_
I © O |, DI8 O~
Ig* O 1T Byl 1, ™0 Ig* D7 g_\-_
s (o S N —lo I Dl6 o-ﬂ_
| DIs OT—~ "
IC* o__/\ C. m @ /\——o IC* Dl4 o——\L
Ic O 1O |. DI3 OT—~_
D2 O~
U O [0 U, pi1 O~
Ug ©1+—]—o O Ug 9 T Alo
U O O Uc| [S 2Bl
¥ GND1g
UN o1 —11 L O UN
| FGo
Q
AU UcUN|| T L+o
Rs232] A3.1 Hz
4_
A4 A5 Unut 4_A6 @
[COM1] [COM3
— RS485
[COM2 |

Al — 67110k renepaTopa-crHTe3aTopa «DHeprogopma-3.1» u3 cocrasa YIIITY-MD 3.1;

A2 — ncnisityemslit mpudop 11[Ma;

A3 — npubop 37eKTPOU3IMEPUTENbHBIN ATaJOHHBIA MHOTO(QYHKUMOHANBHBINA « OHepromonutop-3.1K-02 10» u3 coctara VII-
ITy-MD 3.1;

A4 —TIOBM;

A5 — npeobpasosatens unrepgeiica [1M-1 RS232/RS485;

A6 — mabopaTopHsblit aBToTpaHchopmarop perynupoBounsiit JATP-1M (s U,,,=220BY);
Hz — vactoromep anekrponHo-cueTHslit GFC-8010H;

PV — BonmbT™MeTp yHUBepcanbHbIi B7-54/3 (g U,=220BY);

R1 — pe3uctop C2-33H-0,25-100 kOm+10%);

R2 — pe3uctop C2-33H-0,25-10 kOm=10%;

T) JUI TpUOOPOB, UMEIOIINX MCIIOTHEHUE C TUCKPETHBIMH BXOJIaMHU
0e3 mormoHATeIbHOTO HHTEpdeiica RS485

Pucynoxk XK.1 — Cxema noBepk# Jijisi IprOOPOB C YETHIPEXITPOBOJHON CXEMOM U3MEPEHHUS.
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1 I A3 2 A2
K O— 1A YN le 1o In* £ O
I O O I, 80
‘o so-
g™ ™ 2o
g © | gc
Ic* O+ Y N\1leg ™~ lO = S o
lc O 1O Ic —ATO
sBl1o
Up OT1—¢ O Ua| | 2 aND1g
Ug ©1—T—9 * O Ug| | HcA20
Uc O+ 0 O U | | ¥ iB20
Uy, O END2g
i FG
Rs232 | 606 6 6 R2 (N)-:
Ua Ug Uc Un - L+o
RS232 A3.1 Hz
Ad A5  Unur . A6 (py
[COM2] [COM3—  Rrs4ss

Al — 67110k renepaTopa-crHTe3aTopa «DHeprodopma-3.1» u3 cocrasa YIIITY-MD 3.1;

A2 — nucnisityemslit mpudop 11[Ma;

A3 — npubop 37eKTPOU3MEPUTENbHBINA ATaJOHHBIA MHOTO(QYHKUMOHANBHBINA « OHepromonutop-3.1K-02 10» u3 coctaBa YII-
ITy-MD 3.1;

A4 —TIOBM;

A5 — npeobpasosatens unrepdeiica [1TM-1 RS232/RS485;

A6 — mabopaTopHblit aBToTpaHchopmarop perynupoBounsiit JATP-1M (s U,,,=220BY);
Hz — vactoromep anekrponHo-cueTHslit GFC-8010H;

PV — BombT™MeTp yHUBepcanbHbIi B7-54/3 (g U,=220BY);

R1 — pe3uctop C2-33H-0,25-100 kOm+10%);

R2 — pe3uctop C2-33H-0,25-10 kOmM=10%;

R3 — pe3uctop R =430 Om.

a) JJIs1 HpI/I60pOB, HUMCIOIIUX UCIIOJIHECHUC C JUCKPETHBIMU BbIXOJaMU
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1 I A3 2 A2
IA* (o) Ab m @ O IA* AO3 - O+
Ix © O |, A3 +O @
. AO2 - O-
g™ © 02 +OH{pA)
I © AO1-O-
I | —~ ™
Ic* 1T 4 YN\ le Tt tO Ic* AO1 +Or @
o1 O |
le i s —ATO
e B1o
Up O —O Up 19 "GND1g
UB Oo1——o \ 4 O UB (?-) c A2°
Uc Oo—1—1—1 0 L © Uc D:EBZO
Uy O BND2g
R1
FGo
RS232 .
0000 R2 (N)- o
Ua Ug UcUN|| [ L+o
RS232 A3." Hz
A4 A5 Unut :: AB PV
[COM1]
cCoM2] [coma— RS485

Al — 67110k renepaTopa-crHTe3aTopa «DHeprodopma-3.1» u3 cocrasa YIIITY-MD 3.1;

A2 — ucnbiTyemslii mpudop [Ma;

A3 — npubop 37eKTPOU3MEPUTENbHBIN ATaJOHHBI MHOTO(QYHKUMOHANBHBINA « OHepromonutop-3.1K-02 10» u3 coctara VII-
ITy-MD 3.1;

A4 —TI5BM;

A5 — npeobpasosatens unrepgeiica [1M-1 RS232/RS485;

A6 — mabopaTopHsblit aBToTpaHchopmarop perynupoBounsiit JATP-1M (s U,,,=220BY);
Hz — vactoromep anekrponHo-cueTHslit GFC-8010H;

PV — BonbT™MeTp yHuBepcanbHblit B7-54/3 (g U, =220BY);

PA — munnnamnepmetp 111300;

R1 — pe3uctop C2-33H-0,25-100 kOm+10%);

R2 — pesucrop C2-33H-0,25-10 kOm*10%;

R3 — pe3ucrop.

6) JUTA HpI/I60p0B, UMCIOIINX HUCIIOJIHCHHUEC C aHAJIOTOBBIMHU BBIXOJaMH
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1 I A3 2 A2
IA* o Ab m 4 o IA* GND o_
Ix © O |, Dl4 O1——
O o8 O~
s © DI g_\L
Ic* o+—" ch Y\ 1o ™10 Ic* o [ T
O -O
Ic —® [ Ic - ATO
s B1o
Up O —O Upx 1 “GND1g
Up o+——o ® —O Ug (%N A2°
UCO__/\_/ n _OUC mié- BZO
SGND2 g
UN O |—1
R1
FGo
RS232
5232 | 606 6 6 R2 N-o
Ua Ug UcUn L+o
RS232 A3." Hz
<_‘
A4 A5 Unut <_‘A6 @
[COM1]
cCoM2] [coma— RS485

Al — 6110k reHepartopa-cuHTe3aropa « OHeprogpopma-3.1» u3 cocraa YIIITY-MD 3.1;

A2 — ucnbiTyemslii mpudop [Ma;

A3 — npubop 37eKTPOU3IMEPUTENbHBIN ATaJOHHBI MHOTO(QYHKUMOHANBHBINA « OHepromonutop-3.1K-02 10» u3 coctaBa VII-
Iy-MD 3.1;

A4 —TI5BM;

A5 — npeobpasosatens unrepdeiica [1M-1 RS232/RS485;

A6 — mabopaTopHblit aBToTpaHchopmarop perynupoBounsiit JATP-1M (s U,,,=220BY);
Hz — yactoTromep anekrpoHHO-cueTHblit GFC-8010H;

PV — BonbT™MeTp yHuBepcanbHblit B7-54/3 (g U, =220BY);

R1 — pe3uctop C2-33H-0,25-100 kOm+10%);

R2 — pe3uctop C2-33H-0,25-10 kOmM=10%;

B) JUIA HpI/I60p0B, HUMCIOIUX HUCIIOJIHCHUE C TUCKPECTHBIMU BXOJaMU

U JIOTIOJIHUTETBHBIM HHTEepdericom RS485
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1 | A3 2 A2
Iz* O LoVl Bz, Ve N R O |\ GND O
Ix © O |, DI8 O~
5+ © DI7 O~
o © o o=
Ic* 1T S IV N D N Ic* Dl4 o—}
Ic O+ 1O Ic DI3 O~
DI2 O T~
Uy O—1—o O U, D1 O~
Ug O1+—T—o * O Ug| [o- Ao
UCO__/\_/ ™ _OUC §§B1c
Up O o SGND1g
i FGo
Rs232 | ©0 0 o R2 N)- o
Ua Ug UcUn L+o
RS232 A3." Hz
A4 A5  Umwr ZAB (py)
cCoM2] [coma— RS485

Al — 6110k reHepartopa-cuHTe3aTopa « OHeprogpopma-3.1» u3 cocraa YIIITY-MD 3.1;

A2 — nucnisityemslit mpudop 11[Ma;

A3 — npubop 371eKTpON3MepUTETbHBIN 3TAIOHHBII MHOTO(YHKIMOHANBHBIH « OHEepromonuTop-3.1K-02 10» n3 cocraa YII-
My-M3 3.1;

A4 —TIOBM;

A5 — npeoOpazoBarens untepdeiica [THM-1 RS232/RS485;

A6 — naGopaTopHblii aBTOTpaHchopmatop perynupoBounslit JJATP-1M (ans Uy, =220BY);
Hz — yactoTromep anekrpoHHO-cueTHblit GFC-8010H;

PV — BonmbT™MeTp yHHBepcanbHbIit B7-54/3 (g U,=220BY);

R1 — pesucrop C2-33H-0,25-100 kOm+10%);

R2 — pesucrop C2-33H-0,25-10 kOm*10%;

F) JUIA HpI/I60p0B, HMCIOIUX UCIIOJTHCHUE C TUCKPETHBIMU BXOJaMHA

0e3 mormoHATeIbHOTO HHTEpdeiica RS485

Pucynok X.2 — Cxema noBepku Jiist IpuOOPOB C TPEXIIPOBOJAHOM CXEMON U3MEPEHUS.
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[Tpunoxenue 1
(obs13aTenbHOR)

3HadeHus BXOJIHBIX CUTHAJIOB U JOITYCKA€MbIC 3HAUYCHUA U3MEPACMBIX IMMapaME€TPOB B KOHTPOJIBHBIX TOYKAaX

Tabnuua U.1 — [IpoBepka OCHOBHOM MOrpelTHOCTH U3MepeHus Mexayda3sHoro u (pazHoro HanpsHKeHuH, pazHoro Toka, hpasHoit u

CyMMapHOU MoIIHOCcTel (cosp =1 Tpu U3MepeHUN aKTUBHOW MOIITHOCTH, SInG=1 Mpu U3MEpPEeHUN PEaKTUBHOM MOIIIHOCTH, 4acTOTa
BxoaHoro curnana 50 ')

BxoaHoii curnain

Jomyckaembie 3HaUeHUS

Ul som I TI;(();; Jluneiinoe | ®a3zHoe |dDa3Hblil JIluneiinoe ®a3zHoe ®a3Hbli TOK, A ®a3zHas MoutHoCTh  |CyMMapHas MOIITHOCTh
(U sow), FXM’ upie | (MeKIydas- | Hanpsbke- | Tok, A | (MexnaydasHoe) HanpspkeHue, B (axTHBHAas, peaKTHBHasl, | (aKTUBHAs, PEaKTHB-
B TOUKH HOe) Hampsi- | Hue, B HanpsokeHue, B nonHast), Bt, Bap, B-A | Has, nonnas), Bt, Bap,
skenue, B B-A
100 1,0 1 20 11,547 1,0 ot 19,8 no 20,2 ot 11,432 mo 11,662 | ot 0,998 1o 1,002| ot 11,259 no 11,835 ot 33,775 nmo 35,507
(57,73) 2 50 28,868 1,0 o1 49,8 1o 50,2 ot 28,752 no 28,983 | ot 0,998 no 1,002| ot 28,579 no 29,156 ot 85,737 no 87,468
3 80 46,188 1,0 ot 79,8 no 80,2 ot 46,073 mo 46,303 | ot 0,998 no 1,002| ot 45,900 no 46,476 |oT 137,698 no 139,430
4 100 57,735 1,0 o1 99,8 10 100,2 | o1 57,620 no 57,850 |0t 0,998 no 1,002| ot 57,447 no 58,023 |ot 172,339 no 174,071
5 110 63,509 1,0 ot 109,8 1o 110,2 | ot 63,393 no 63,624 |ot 0,998 no 1,002| ot 63,220 no 63,797 |ot 189,657 no 191,392
6 120 69,276 1,0 ot 119,8 10 120,2 | ot 69,161 10 69,391 |ot1 0,998 no 1,002| ot 68,988 no 69,564 |ot 206,962 no 208,694
7 100 57,735 0,02 01 99,8 10 100,2 | o1 57,620 mo 57,850 | ot 0,018 mo 0,022 ot 0,866 mo 1,443 ot 2,598 nmo 4,330
8 100 57,735 0,1 o1 99,8 10 100,2 | o1 57,620 no 57,850 |ot 0,098 5o 0,102 ot 5,485 no 6,062 ot 16,456 no 18,186
9 100 57,735 0,2 01 99,8 10 100,2 | o1 57,620 n0 57,850 |01 0,198 mo 0,202| ot 11,259 mo 11,835 ot 33,775 mo 35,507
10 100 57,735 0,5 o1 99,8 10 100,2 | o1 57,620 no 57,850 |ot 0,498 no 0,502| ot 28,579 no 29,156 ot 85,737 no 87,468
11 100 57,735 1,5 01 99,8 10 100,2 | o1 57,620 no 57,850 |ot 1,498 no 1,502| ot 86,314 no 86,891 |oT 258,942 no 260,674
12 20 11,547 0,01 ot 19,8 no 20,2 or 11,432 no 11,662 |ot 0,008 1o 0,012 ot -0,173 mo 0,404 ot -0,520 mo 1,212
100 5,0 1 20 11,547 5,0 ot 19,8 no 20,2 ot 11,432 o 11,662 | ot 4,99 no 5,01 oT 56,292 no 59,178 |or 168,875 mo 177,535
(57,73) 2 50 28,868 5,0 o1 49,8 1o 50,2 ot 28,752 n0 28,983 | 014,99 no 5,01 | ot 142,895 no 145,781 |ot 428,683 no 437,343
3 80 46,188 5,0 ot 79,8 no 80,2 oT 46,073 mo 46,303 | o1 4,99 1o 5,01 | ot 229,497 no 232,383 |ot 688,490 mo 697,150
4 100 57,735 5,0 o1 99,8 10 100,2 | o1 57,620 o 57,850 | o1 4,99 no 5,01 | ot 287,232 n0 290,118 |oT 861,695 no 870,355
5 110 63,509 5,0 ot 109,8 1o 110,2 | ot 63,393 no 63,624 | ot 4,99 no 5,01 | or 316,100 10 318,986 |oT 948,298 10 956,958
6 120 69,276 5,0 ot 119,8 10 120,2 | ot 69,161 no 69,391 oT 4,99 10 5,01 | or 344,937 no 347,823 |ot 1037,697 no 1040,583
7 100 57,735 0,1 01 99,8 10 100,2 | o1 57,620 mo 57,850 | ot 0,09 no 0,11 or 4,331 no 7,216 ot 12,991 mo 21,650
8 100 57,735 0,5 o1 99,8 10 100,2 | o1 57,620 no 57,850 | ot 0,49 no 0,51 ot 27,425 10 30,310 ot 82,273 1o 90,932
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[Tponomxkenue Tabnuubl U.1

BxonaHoii curnan

Jonyckaemble 3HaU€HUA

¥6

Ujiom I TI;(())}; Jlunerinoe | ®aznHoe |Da3HbIl JIunekinoe ®dazHoe da3zubIii TOK, A ®aznHas mowHOCcTh  |CyMMapHas MOUTHOCTb
(U sow), 'XM’ upe | (MeKIydas- | Hanpske- | Tok, A | (MexnaydasHoe) HanpsbkeHue, B (axTHBHAas, peaKTHBHasl, | (aKTUBHAs, PEaKTHB-
B TOUKH HoOe) Hampsi- | Hue, B HanpspkeHue, B nonHas ), B, Bap, B-A | Has, monHas), BT, Bap,
kenue, B B-A
100 50| 9 100 57,735 1,0 01 99,8 10 100,2 | o1 57,620 mo 57,850 | ot 0,99 no 1,01 oT 56,292 no 59,178 |ot 168,875 no 177,535
(57,73) 10 100 57,735 2,5 o1 99,8 10 100,2 | o1 57,620 10 57,850 | o1 2,49 no 2,51 | ot 142,895 no 145,781 |ot 428,683 no 437,343
11 100 57,735 7,5 o1 99,8 10 100,2 | ot 57,620 no 57,850 | or 7,49 no 7,51 | or 431,570 no 434,456 |ot 1294,670 mo 1303,330
12 20 11,547 0,05 ot 19,8 no 20,2 ot 11,432 no 11,662 | ot 0,04 mo 0,06 ot -0,866 o 2,020 ot -2,598 o 6,062
400 1,0 1 80,00 46,188 1,0 ot 79,2 no 80,8 ot 45,726 1o 46,650 |ot 0,998 mo 1,002 o1 45,033 no 47,343 or 135,1 po 142,028
(230,94) 2 200,00 115,470 1,0 ot 199,2 no 116,27 ot 115,008 no 115,932| 0t 0,998 o 1,002 ot 114,315 no 116,625 ot 342,946 no 349,874
3 320,00 184,752 1,0 ot 319,2 n10 320,8 |oT 184,290 no 185,214 |01 0,998 mo 1,002 ot 183,597 no 185,907 ot 550,792 mo 557,72
4 400,00 230,940 1,0 ot 399,2 no 400,8 |or 230,478 mo 231,402 | o1 0,998 no 1,002 |oT 229,785 mo 232,095 oT 689,356 10 696,284
5 440,00 254,034 1,0 ot 439,2 no 440,8 |ot 253,572 no 254,496 | ot 0,998 no 1,002 ot 252,879 no 255,189 ot 758,638 no 765,566
6 480,00 277,128 1,0 | or479,2 no 480,8 |0t 276,666 10 277,590 | ot 0,998 1o 1,002 jot 275,973 no 278,283 oT 827,92 110 834,848
7 400,00 230,940 0,02 | or399,2 no 400,8 |or 230,478 mo 231,402| ot 0,018 mo 0,022 |oT 3,464 no 5,774 ot 10,392 mo 17,321
8 400,00 230,940 0,1 ot 399,2 no 400,8 |or 230,478 no 231,402|0t1 0,098 no 0,102 ot 21,939 no 24,249 ot 65,818 mo 72,746
9 400,00 230,940 10,2 ot 399,2 no 400,8 |0t 230,478 no 231,402 | o1 0,198 mo 0,202 ot 45,033 no 47,343 ot 135,1 mo 142,028
10 400,00 230,940 0,5 o1 399,2 no 400,8 |ot 230,478 no 231,402 | ot 0,498 no 0,502 | ot 114,315 no 116,625 | or 342,946 no 349,874
11 400,00 230,940 1,5 o1 399,2 10 400,8 ot 230,478 no 231,402 | ot 1,498 no 1,502| ot 345,255 no 347,565 |ot 1035,766 no 1042,694
12 80,00 46,188 0,01 ot 79,2 no 80,8 ot 45,726 no 46,650 |ot 0,008 1o 0,012 ot -0,693 o 1,617 ot -2,078 1o 4,85
400 5,0 1 80,00 46,188 5,0 ot 79,2 no 80,8 ot 45,726 10 46,650 | ot 4,99 no 5,01 | or 225,167 no 236,714 |oT 675,500 no 710,141
(230,94) 2 200,00 115,470 5,0 |01 199,2 o 116,27 |oT 115,008 no 115,932| o1 4,99 no 5,01 | or 571,577 no 583,124 | ot 1714,73 no 1749,371
3 320,00 184,752 5,0 ot 319,2 n10 320,8 |oT 184,290 no 185,214| o1 4,99 no 5,01 | or 917,987 no 929,534 | ot 2753,96 no 2788,601
4 400,00 230,940 5,0 oT 399,2 1o 400,8 |oT 230,478 10 231,402| 014,99 no 5,01 |ot 1148,927 no 1160,474| ot 3446,78 no 3481,421
5 440,00 254,034 5,0 ot 439,2 no 440,8 |oT 253,572 no 254,496| ot 4,99 no 5,01 |ot 1264,397 no 1275,944| ot 3793,19 no 3827,831
6 480,00 277,128 5,0 o1 479,2 no 480,8 |oT 276,666 10 277,590 ot 4,99 no 5,01 |ot 1379,867 no 1391,414| o1 4139,6 no 4174,241
7 400,00 230,940 0,1 ot 399,2 no 400,8 |otr 230,478 no 231,402| ot 0,09 no 0,11 or 17,321 no 28,868 ot 51,962 no 86,603
8 400,00 230,940 0,5 |01 399,2 10 400,8 |oT230,478 no 231,402| ot 0,49 10 0,51 | ot 109,697 no 121,244 | ot 329,09 no 363,731
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Oxonyanue Tadauis! 1.1

BxonaHoii curnan

Honyckaemble 3HaUeHUs

Kou-
Ujiom I Tp(())I-J'IIB JIuneiinoe | ®aznHoe |Da3HbIN JIunekinoe ®dazHoe da3zublii TOK, A dasznas MOITHOCTD CyMMapHasi MOIIIHOCTh
(U sow), 'XM’ upe | (MeKIydas- | Hanpske- | Tok, A | (MexnaydasHoe) HanpspkeHue, B (axTHBHAas1, peakTUBHAs, | (AKTUBHAs, pEaKTHB-
B TOUKH HoOe) Hampsi- | Hue, B HanpspkeHue, B noniHas ), B, Bap, B-A | Has, nonnas), BT, Bap,
skenue, B B-A
9 400,00 230,940 1,0 (ot 399,2 1o 400,8 |oT 230,478 no 231,402| o1 0,99 no 1,01 | or 225,167 no 236,714 | ot 675,5 no 710,141
11 400,00 230,940 7,5 |01 399,2 10 400,8 |0t 230,478 no 231,402| ot 7,49 no 7,51 |ot 1726,277 no 1737,824| ot 5178,83 no 5213,471
12 80,00 46,188 10  Jor 79,2 no 80,8 oT 45,726 10 46,650 | ot 9,99 no 10,01 oT -3,464 no 8083 ot -10,392 no 24,249
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0IT4.140.333 PO

Tabmuna 1.2 — IIpoBepka 0CHOBHO# MOTPEITHOCTH U3MEPEeHHsI K03 PHuItmeHTa Morl-
HOCTH (4acToTa BXoaHOTro curHana 50 I'm)

K dazossiii yron, |IIpoBepsemsle oTMETKH
OHTPOJIbHBIC TOUKH JlomyckaeMble 3HAYCHUS
rpaayc cosQ

1 180 -1 ot -1,005 1o -0,995
2 60 0,5 ot 0,495 no 0,505
3 90 0 o1 -0,005 1o 0,005
4 150 -0,866 ot -0,871 mo -0,861
5 -120 -0,5 ot -0,505 no -0,495
6 -90 0 ot -0,005 mo 0,005
7 -30 0,866 ot 0,861 1o 0,871
8 0 1 ot 0,995 no 1,005

Tabmuua 1.3 — IlpoBepka OCHOBHOM MOTPEIIHOCTH U3MEPEHHSI YaCTOThI CETH

KonTponbHbIe TOUKH YacToTa BXOJHOTO CUTHana, I'm Jlomyckaemble 3HadeHus, 111
1 45 ot 44,99 1o 45,01
2 48 ot 47,99 no 48,01
3 50 ot 49,99 1o 50,01
4 52 ot 51,99 5o 52,01
5 55 ot 54,99 1o 55,01

96




0IT4.140.333 PO

NACT PETUCTPALIUN N3MEHEHUI

N3m.

Homepa nuctoB (cTpaHuL)

n3me-
HEeHHbIX

3ame-
HEeHHbIX

HOBbIX

aHHynu-
pPOBaHHbIX

Bcero
JNINCTOB
(cTpaHuu)
B OOKYM.

Ne
DOKYM.

Bxonswun Ne
conpoBoau-
TENbHOIo JOKYM.
u pata

Moa-
nuchb

Oata
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