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JlaHHOE PYKOBOJICTBO IO 3KCIUTyaTal[uy NPeHAa3HAYEHO JJIsI O3HAKOMIICHUS C
TEXHUYECKUMHU XaAPAKTEPUCTUKAMH, YCTPOMCTBOM M MPUHIHUIIOM pabOThl MpUOOpPOB
HIUTOBBIX ITU(PPOBBIX dnekTporusmeputenbubix LITT02TI, LITT72IT, IIIT96I1, 1112011

(manee — mpubOpbI) B 00beMe, HEOOXOAUMOM IS IKCILTyaTalluH.
1 OITUCAHHUE
1.1 Haznavenmue

1.1.1 ITpubopsl mpenHa3HayeHbl I U3MEPEHHS W MpeoOpa3oBaHUs JIEHCT-
BYIOILIETO 3HAYEHUS CHJIbI TOKA, HAMPSKEHUS U YaCTOThI B OAHO(DA3HBIX JIEKTPUUECKUX
CEeTSX W APYTUX LEMSAX MEPEMEHHOTO0 TOKa B BBIXOJHBIE YHU(DUIIMPOBAHHBIE CHUTHAJIBI
INOCTOSIHHOIO TOKa W TNepelayd W3MEPEHHBIX 3HAUYECHHI 4Yepe3 IOCIeI0BaTEIbHbIN
udpooit uatepdeiic RS485. IIpubopsl MOTYT MPUMEHSTHCS B TpeX(a3HbIX ANEKTPH-
YECKHX CETSAX Ul U3MEPEHUs U IPeo0pa3oBaHusl MapaMeTpOB OJHON (a3bl.

[TprOopbl MOT'YT NPUMEHATHCA B KOMIUIEKTE ¢ IEPBUUYHBIMU IIpeoOpa3oBare-
JSIMU JUIs1 U3MEPEHUST HERJIEKTPUUECKUX BEJIMYMH, €CIIM AUAa30Hbl BBIXOJHOTO AJIEK-
TPUUYECKOIO CHUTHAJIa IMEPBUYHBIX IPeoOpa3oBaTeieil COOTBETCTBYIOT AHana3zoHaM
BXOJIHOT'O CUTHaJIa IpUOOPOB.

1.1.2 TlpuGopsl MPUMEHSIOTCS B SHEPTreTUKE U IPYTUX OOJACTSIX MPOMBIII-
JIEHHOCTH 7151 KOHTPOJIS JIEKTPUYECKHUX TapaMETPOB.

[TpuOGopbl MOTYT MPUMEHSTHCS Ui PabOTHl B COCTaBE TEXHUYECKUX CPENICTB
atoMmHbIx cTaHuil (TC AC), a Takke B APYTrUX OTPACSAX MPOMBIILIJIEHHOCTH.

[Tpubopsl, npenHa3HaueHHbIE 1S 3KcIuryaTauuu Ha ADC, B 3aBUCUMOCTH OT
3aKa3a, COOTBETCTBYIOT KjlaccaM O€30MacHOCTH 3 Wid 4, U UMEIOT KJIACCU(UKALNOH-
Hoe o0o3Hauenue 3HY unm 4 nmo HIT-001-15.

[TpuOopsl, mpenHa3HaueHHble A5 3Kcmutyatauun Ha ADC, NOKHBI OTHO-
cutbes K I, 11 kateropuu ceiicMocTtoiikoct B cootBeTcTBum ¢ HIT-031-01.

[TpuOopsl, mpenHa3HaueHHbIE AJs 3KcIutyaTauuu Ha ADC, TOJIKHBI COXPaHATh
paboTOCIIOCOOHOCTh MPU CIEAYIOIIEM COJAEP>KaHUU KOPPO3HMOHHO-aKTUBHBIX areHTOB B
MOMEILEHUAX, OCHAILIEHHBIX a3P030JbHBIMU (DUIBTPAMU OUUCTKU BO3/yXa:

— CEpHHCTHIN Ta3 — He Ooiee 6,0- 107 mMr/v’;

— XJIopusl — He Oounee 1,1 107 mr/m’;

— cynbhaTsl — He Gonee 2,910 Mr/v’;

3 3
— OKMCJIBI a30Ta — He Ooiiee 4,0-10™ Mr/m”.
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BosmoxHocTh 00Mena uHpopmanueil mo untepdeiicy RS485, nannune BbI-
XOJIHBIX aHAJIOTOBBIX CHUTHAJOB MOCTOSHHOTO TOKA U JUCKPETHBIX BBIXOJOB MO3BOJIS-
I0T UCIMOJIb30BaTh MPUOOPHI B aBTOMATU3UPOBAHHBIX CUCTEMAax Pa3jIM4YHOrO Ha3zHaYe-
Hus. IlognepxuBaeMble TPOTOKOJBI oOMeHa gaHHbIMU 1o RS485: Modbus RTU,
['OCT P M3K 60870-5-101-2006.

1.1.3 TIpuGopbl UMEIOT rajdbBAaHUYECKYIO Pa3BS3Ky MO LIEMHU MUTAHUS U TIO
BXOJHOU Y BBIXOJIHBIM LIETISIM.

1.1.4 IpuGops! ABASIOTCA OJHOKAHATIBHBIMH OJIHOMIPENEIbHBIMU U UMEIOT HC-
NOJTHEHUs 1O rabapUTHBIM pa3MepaM, AUana3oHaM HM3MEpEeHUH, Nuama3oHaM IoKas3a-
HUH, HAMIPSDKCHUIO MTUTAHUS, HAJTMYUIO WHTEP(ECOB, MUCKPETHBIM U aHAJIOTOBBIM BbI-
X0J1aM, LIBETY UHIUKATOPOB, KJIACCY TOYHOCTH, CHELIUCIIOIHEHHUIO.

1.1.5 ITpubopsl UMEIOT BO3MOKHOCTh MPOrPaMMHUPOBAHUS AUana3oHa MOKa-
3aHUI, YPOBHSI KOHTPOJMPYEMbIX 3HAUEHUI BXOAHBIX CUTHAJIOB (YCTaBOK), ONEpaTUB-
HOTO U3MEHEHHUS SIPKOCTH CBEUECHUSI LIM(PPOBBIX HHAUKATOPOB.

1.1.6 ITpuGopsl HE UMEIOT MOJBHXKHBIX YacTeil U pabOTOCIIOCOOHKI P yCTa-
HOBKE B JIFOOOM TOJIO)KEHUU K TOPU30HTY.

1.1.7 TIpuGOpsl U3rOTaBIAUBAIOTCS VISl SKCIUTyaTallid B YCIOBHIX YMEPEHHO-
xosiogHoro kiaumara (knumatuyeckoe ucnonnenue Y XJI3.1 mo I'OCT 15150-69), no
YCTOMYMBOCTH K BO3JCHCTBHUIO KIIMMAaTUYECKUX (PAKTOPOB OTHOCATCS K rpymme 4 1o
['OCT 22261-94 u npennasHayeHbl Ajig pabOThl npu Ttemneparype oT muHyc 40 1o
witoc 70 °C ¥ OTHOCUTENIBHON BIAXKHOCTH BO31yXa He Oomee 95 % mpu Temmepartype
wtoc 35 °C.

[To ycTOWYMBOCTH K MEXaHUYECKUM BO3AECHCTBUAM MPUOOPHI, ITpeAHA3HAYECH-
HBI€ JJIs SKCIUTyaTallii B YCIOBUAX YMEPEHHO-XOJIOJAHOIO KJIMMaTa, OTHOCATCS K yaAa-
ponipounbiM, rpynna 4 o 'OCT 22261-94.

[Tpubopsl, npegHa3HAUYEHHBIE J1JIS SKCILTyaTallii Ha MOPCKUX CyJIaX, OTHOCSTCS
K KInMatudueckoMmy ucrnoiaHeHutro OM, kateropus pasmerieHus 2, ans paOoTbl Hpu
temneparype oT muHyc 40 go mmoc 55 °C u oTHOCHUTENbHOW BiaxkHOCTH 95% mpu
Temriepatype ritoc 25 °C.

1.1.8 IIpubopsl UMEIOT KOPHYC IUTOBOTO KPEIUIEHUSI CO CTEMEHBIO 3aIIUThI
co cTopoHnsl nepeaner nanenu P50, ayis npubopoB, mpenHa3HaAYEeHHBIX JJISl SKCILTya-

TallMy Ha MOPCKHX cyJax, creneHb 3amuThl [PS2 mo I'OCT 14254-96.
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1.1.9 Nudopmaruss 00 UCTIOTHEHHH MPHOOpPA COMEPIKUTCS B KOJE TMOJHOTO
YCIIOBHOTO 0003HAYCHHS:
HiIla - bl,b2—-c-d-e—-f—g—h, e
HIITa — Tun nmpubopa (1o radbapuram, Mm):
HIIT02IT — 96 <48, IIIT7211 — 72x72,
9611 — 96x96, 112011 — 120x120;

bl — ycnoBHoe 00O3HaueHHE aUara3oHa U3MEPEHUN BXOJHOIO CHUrHajga OCHOBHOIO
UHAMKATOpa MPH HENOCPEACTBEHHOM MOAKIIOYEHUHU, K03 PuineHT tpanchopmManuu
IPY MOJKIFOUYECHUU Yepe3 BHEUTHUHN TpaHCcHOopMaTop TOKA WU HAIPSKEHMUS.

[To yMo4aHuI0O AMana3oH 4acTOThl BXOAHOTO curHana 45...65 I'n (ripu 3aka-
3€ HE YKa3bIBa€TCH).

[Ipu 3akaze mpubopa C [AMANMA30HOM YAacCTOTHl BXOJHOTO CHUTHaJIa
300...500 I'y TOJIBKO ¢ OCHOBHBIM MHAMKATOPOM yKa3zaTh B CkoOkax B mapametrpe bl
yciioBHOE 0003HaueHne 4acToTsl — 400 I'n.

[Ipumeuanue — [Ipy oTnMuMK nuana3oHa MOKa3aHUW OT JMAaNa3OHa U3MeEpe-
HUM BXOJHOI'O CUTHajNa M 0T Ko duimenTta TpaHchopMaluu TONOJIHUTEIBHO YKa3aTh
3aKa3aHHBIN JUANa30H MOKA3aHUM B MPUMEUaHUU K POopMyIIe 3aKa3a;
b2 — ycnoBHOe 00O3HauUEHUE NUara3oHa U3MEPEHUN YacTOThl BXOJHOTO CUTHAjA JI0-
MOJIHUTEJILHOTO MHIUKaTopa, kpoMe rpuodopa HIIT0211:

45...65 I'n — no1a nuamasona 45...65 ',

400 I'u — nag quamnazona 300...500 I,

- IPY OTCYTCTBHUH HE YKa3bIBaTh;
¢ — ycioBHOe o0o3HaueHue Hanpspkenus nutanus (SBH, 12BH, 24BH, 220BY, 230B);
d — nanuuue unTepdericop RS485: 1RS — onun untepdetic, 2RS — aBa unrepdeiica;

X — npu otcyTcTBUM uHTepdetica (Tompko st HIT1201IT);
€ — yCIIOBHOE 0003HAYEHNE aHAJIOTOBBIX U JUCKPETHBIX BBHIXOJIOB:

02 — 1Ba TUCKPETHBIX BBIXOJA O€3 aHAJIOTOBBIX BHIXOJ0B, 11 — oMH aHajo-

TOBBI U OAWH JUCKPETHBIN BbIXOJ, 12 — OIMH aHAJOTOBBIA U JIBA JUCKDPET-

HBIX BbIXOJa, 20 — IBa aHAJIOTOBBIX BBIXOJ1a O€3 AMCKPETHBIX BBIXOJIOB, 22 —

JIBa aHAJIOTOBBIX U JBA TUCKPETHBIX BBIXO/A, X — 0€3 aHAJIOTOBBIX U JUCKPET-

HBIX BBIXOJOB;

[Ipumeuanue — nocae nudp B ckoOKax yka3aTh YCIOBHOE 00O3HAUEHUE aHA-
aoroBoro Beixoga: A —0..5 MA, B—4..20 A, C—-0..20 MA, AP —-0...2,5...5 MA, BP
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—4...12...20 MA, CP — 0...10...20 MA, tipu 3aKa3e JABYX aHaJOT'OBBIX BBIXOJOB yKa-
3aTh Yepe3 3arsTylo;
f — uBetr ungukaTopoB: K — kpacHbliid, 3 — 3eeHbId, 7K — KEIThIN;
g — knacc tounoctu: 0,2 wium 0,5;
h — cnermansHoe ucnomHenne: OM2 — a1t 3KCIUTyaTallMi Ha MOPCKHX CyAax, A
— Ju1st SKcrutyataiuu Ha ADC, B OCTaJIbHBIX CITy4asx HE YKa3bIBaTb.
JIOTIOTHUTENBHO YKa3bIBAIOT:
1) kimacc 6e3omacHOCTH, Kinaccudukanuonnoe oooznauenue mo HII-001-2015
(2, 3 unu 4);
2) A3bIK, €CJIM MAPKUPOBKA JI0JKHA OBITh BHINOJIHEHA HA AaHTJIMHCKOM $I3BIKE, 110
YMOJYAHUIO SI3bIK — PYCCKHUM.
Bo3MmoskHbIE BapuaHThI MapaMeTpoB KOJa MOJHOTO YCIOBHOTO 0003HAUYEHMUS

JUISL KOKJIOTO THUIa Mpubdopa mpuBeieHbI B TabuIe 1.

Tabnuua 1
Tun ITapaMeTp K02 MOJHOIO YCJIOBHOT0 0003HAYECHUSA
npudopa
I{I1a b1, b2 c d e f g h*
LIITO21T bl + IRS X, 12,20, 22 + + +
LIIT7211 bl, b2 + IRS x, 02, 11, 20 + + +
LITI96I1 bl, b2 + IRS,2RS | x, 12, 20, 22 + + +
LIIT12011 bl, b2 + IRS,2RS | x, 12, 20, 22 + + +
WITI2000%* | bl | 00 x x = = x
* J17st mpuOOpPOB CO CHEIMCIIONHEHUEM Kitacc ToUHOCTH 0,5.
** ncnomnenne mpudopa I1IT120I1 6e3 nnrepdeiica RS485.
IIpumeuanns
3HaK «+» 03HAa4YaeT HAIMYHME BCEX BOSMOXKHBIX BAPHAHTOB IapameTpa B popmyJie 3aKasa,
3HaK «X» 03Ha4YaeT OTCYTCTBHE MapaMeTpa
Hewncnonb3yembit napamerp h He yka3pIBaroT.

[Tpumep 3anmcu 0603HaueHUs TPUOOPOB MIPHU UX 3aKa3e:

— mpubop LLIT120I1, ocHOBHOI HHAMKATOP — AUANa30H U3MEPEHHI BXOAHOTO
curHasa ot 0 10 500 B, 1onoaHUTENbHBIN UHIUKATOP — AMANa30H U3MEPEHMI 4acTo-
Tbl OT 45 no 65 I'u, HanpspkeHue nuTaHus ot 85 10 253 B mepeMeHHOro Toka 4acro-
toit 50 I't wm ot 120 10 265 B mocTosinHOTO TOKA, Ba MHTEpdeiica RS485, npa ana-
aoroBeix Beixoda 0...5 MA u 0...20 MA, 1Ba AMCKPETHBIX BBIXO/A, KPACHBIM LIBET UH-
JIUKATOPOB, Kjacc TOYHOCTH 0,5, SKCIUTyaTalusi HA MOPCKUX CyJax

HIIT1201I1 - 500B,45...65T'uy — 220BY — 2RS - 22(A,C) - K- 0,5 - OM2,

TY 25-7504.219-2012,
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— npubop HIIT0211, nnana3on u3mepenuit BxoaHoro curHaiga ot 0 qo 100 MA,
HanpspKeHne muTaHus 24 B MOCTOSHHOTO TOKa HECTAOMIM3UPOBAHHOE, OJMH UHTEpQEc
RS485, Oe3 aHanoroBbIX M JAUCKPETHBIX BBIXOJOB, KPACHBINA IIBET MHAMKATOPOB, KIacc
touHocTH 0,5, crienucnonHenue A, 1uana3oH nokasanuii ot Munyc 20 1o mwioc 50 MA,

HIIT02IT — 100mMA —24BH - 1RS —x - K- 0,5- A, TY 25-7504.219-2012;

IIpumeuyanue — nuana3oH nokasanuii: MUHyc 20...miroc 50 MA;

— npu6bop LIIT72I1, koaddunment Tpanchopmaruu 2 KA/S A, HanpsHKEHUE TTH-
tanus oT 85 1o 253 B nepemenHoro toka yactoror 50 I'u uim ot 120 no 265 B nocro-
SIHHOTO TOKa, ojiuH uHTepderic RS485, na ananoropsix Beixona 0...5 MA u 0...20 MA,
0€3 TMCKPETHBIX BBIXOJIOB, 3€JICHBIN IIBET MHIUKATOPOB, Ki1acc TouHOCTH (),2

HII7211 —2xA/5A-220BY-1RS- 20(A,C) -3 - 0,2, TY 25-7504.219-2012;

— npubop LIT120I1, nnanazon uaMepenuii BxogHoro curnana ot 0 mo 250 B,
nuranazod usMepenui dactorsl or 300 mo 500 ['m, HanpspkeHwe nuTaHus OT 85 10
253 B nepemenHoro Toka yactoror 50 I'm mim ot 120 1o 265 B mocTosHHOTO TOKA,
nBa uHTepderica RS485, nBa ananmorossix Bbixoaa 0...5 MA u 0...20 MA, 1Ba auc-
KPETHBIX BbIX0/1a, KPACHBIN I[BET MHIUKATOPOB, Kj1acc TouyHOCTH 0,5

HIII1201I1 — 250B(400I'm) — 220BY — 2RS - 22(A,C) - K - 0.5,

TY 25-7504.219-2012;

— mipubop IIII96I1, ocHOBHOM WHAMKATOpP — JMAIa30H U3MEPEHUI BXOHOTO
curHaina ot 0 1o 250 B, 7ONOTHUTENBHBIN UHAUKATOP — AUANA30H U3MEPEHHUI Y4aCTOThI
ot 300 no 500 I'u, HanpspkeHue nuTaHus oT 85 10 253 B nepeMeHHOro Toka 4acToTou
50 I'm wmm ot 120 mo 265 B mocrosinHOrO TOKa, ouH uHTepdeiic RS485, 6e3 ananoro-
BBIX U JUCKPETHBIX BBIXOJIOB, 3€JIEHBIN [IBET MHAUKATOPOB, Ki1acc TouHOCTH 0,2

HII19611-250B, 400I'y — 220BY —1RS —x -3 - 0,2, TY 25-7504.219-2012;

— nipubop 119611, ocHOBHOI MHIUKATOpP — AMANIA30H U3MEPEHHUI BXOJIHOTO
curHasa ot 0 10 250 B, 10moHUTENBHBIN UHIUKATOP — AMANa30H U3MEPEHUI 4acTo-
Th1 OT 300 no 500 I'u, HanpsikeHue muTanus 24 B MOCTOSHHOTO TOKAa HECTAOUITU3UPO-
BaHHOE, oAuH uHTepdeic RS485, 6e3 aHaOrOBBIX U AUCKPETHBIX BBIXOOB, 3€JEHBII
IBET MHAMKATOPOB, Kjacc TouHocTH 0,2, kimacc 6e30macHOCTH — 4, 361K MAPKUPOBKHU
— QHITIMHACKUI

HIIT9611 — 250B, 400I'y —24BH - 1RS—-x-3-0,2 — A/ TY 25-7504.219-
2012, kiacc 6e30nmacHOCTH — 4, A3bIK MAPKUPOBKH — AHTJIMHCKHI;

— npubop LIIT120I1 6e3 untepdeiica RS485, nuanazon nuaMepeHuit BXOAHOTO
curHaia ot 1 go 60 B, nanpspkenue nutanus 12 B mocTosHHOTO TOKa HECTaOWIN3H-
POBaHHOE, KETHIM LIBET MHUKATOPOB, Ki1acc TouHocTH 0,5:

HIIT120II - 50B - 12BH - x—x - 2K - 0,5 - x, TY 25-7504.219-2012.
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1.2 Texuu4eckne XapaKTepuCTHKH

1.2.1 T'aGapuTtHbIe pa3zMepbl 1 Macca MpuOOPoOB MpuBeaeHbI B Tabmuie 2. ['a-

O6aputHbie pazmepsl cooTBeTCTBYIOT ['OCT 5944-91.

Tabmura 2
O06o3HaueHNEe KOMILIEKTA I"aGapuTHBIE Bricora
Tun npubopa . oo Macca, kT,
" KOHCTPYKTOPCKOM pasMepbl**, MM, 3HAKa, MM,
(a*) He Ooee
JOKYMEHTALUN He Ooitee HE MEHee
HIIT0211 3I14.349.216 96x48x148 0,4 20
HIIT7211 3I14.349.213 72x72x103 0,2 14
HII1I9611 3I14.349.210 96x96x103 0,5 20
HIIT120I1 31149.349.207 120x120x103 0,5 20

* [lapameTp koaa ycioBHoro ooo3nauenus [{Ila—bl,b2 —c—-d-e—f—g—h.
** ["abapuTHBIC pa3Mepbl YKa3aHbI C YUETOM 33 THEH KPBIIIKH.

1.2.2 IIBeT MHANKATOPOB, B COOTBETCTBUU C 3aKa30M, MOXKET OBITh KPAaCHBIM,
3€JICHBIM WJIU KEITHIM.

1.2.3 IIpubopsr (kpome HIIT02IT) MOTyT MMETh UCIIOTHEHHE C JOTIOTHUTEb-
HBIM WHIUKATOPOM, Ha KOTOPOM OTOOPa)KaeTCsl 4aCTOTa BXOJHOTO CUTHAIA.

1.2.4 Yucno aecatudnbix pa3psanos — 4,0.

1.2.5 Knacc TouHOCTH:

— npu u3mepenuu — 0,2 wm 0,35;

— pu nnpeodpazoanuu — 0,5.

Jlist mpuOOpoB, UMEIOIIMX CIEHHUATIBHOE HCIOJIHEHUE U MpeIHa3HAYeHHbIX
111 skcruryataun Ha ADC uiam Ha MOPCKHX Cyax, Kiaacc TouHocTH — 0,5.

1.2.6 TIpubopbl MOTYT UMETh TUANa30Hbl U3MEPEHUH BXOJIHOTO CUTHAJA C HO-
MUHaJIbHBIM 3HaueHueM B npenenax ot 100 mB no 750 B wim ot 2 MA 1o 5 A. [{nana-
30H U3MEPEHUI JOMyCKAeTCsl YKa3blBaTh B BOJbTaX WJIM MWUIMBOJIbTaX, aMIepax WU
muwumamnepax (Harmpumep: 1000 MA wim 1 A, 75 MB wimm 0,075 B). IIpumeps! quana-
30HOB U3MEPEHUI MTPU HETIOCPEICTBEHHOM IMOAKIIOUEHUN IPUBEICHBI B Ta0uIie 3.

1.2.7 IlpuGopsl MOTYT paboTaTh C BHEITHUM TpaHCHOPMATOPOM HAIPSIKEHUS
C HOMUHAJIbHBIM HampsibkeHueM BropuuHoi oomotku (U;) 100 B, 380 B.

[Ipumepbl BO3MOXKHBIX KO3(D(PUIIMEHTOB TpaHcPopMalvud NpU MOIKIIOUEHHUH
yepe3 TpanchopmMaTop HAMPSHKEHUSI U COOTBETCTBYIONIUX JTUAMA30HOB MTOKA3aHUH TIPU-

BEIECHBI B TA0MIIE 4.
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Tabnuna 3 — [Ipumepsl 1Uana3oHOB U3MEPEHUN TPU HEMOCPEICTBEHHOM MOJIKJIFOUEHU U

VYcinoBHOE 0003HAUCHNE
N3mepsiemas nuana3zoHa usmepenuii (b1*, b2*), Hopmupyewmslii
BEJIMYMHA HOMHUHAJIbHOE 3HAYCHHE IMana3oH u3MepeHuid **
BXOJHOI'0 CUTHaJIa
Hanpsoxenne 100 MB ot 2 no 120 mB
IIEPEMEHHOI0 TOKA 150 MB ot 3 1o 180 MB
200 mB ot 4 no 240 mB
250 mB ot 5 1o 300 MmB
500 mB ot 10 go 600 MB
1000 mB ot 20 1o 1200 mB
2000 mB ot 40 1o 2400 mB
1B ot 0,02 10 1,2 B
2B ot 0,04 10 2,4 B
5B or 0,1 no6 B
10B or0,21012B
20 B or 0,3 1024 B
50 B ot 1 10 60 B
100 B or2 o 120 B
150 B or 3 10 180 B
200 B ot 4 10 240 B
250 B ot 5 1o 300 B
380 B or 7,6 10 456 B
500 B ot 10 10 600 B
750 B ot 15 10 900 B
Cuia nepeMeHHOro 2 MA ot 0,04 o 2,4 MA
TOKa 5 MA ot 0,1 mo 6 MA
10 MA ot 0,2 mo 12 MA
20 MA ot 0,4 1o 24 MA
50 MA ot 1 no 60 MA
100 MA ot 2 10 120 MA
200 MA oT 4 10 240 MA
500 MA ot 10 go 600 MA
1000 MA ot 20 no 1200 MA
2000 MA ot 40 o 2400 MA
1A 0or 0,02 10 1,2 A
2A ot 0,04 10 2,4 A
S5A or 0,1 0 6 A
Yacrora HanpsKeHus 45...65Tn oT 45 10 65 I'n
NEPEMEHHOI'0 TOKa 400 I'g ot 300 1o 500 I'ry

* TlapameTp koaa ycioBHoro ob6o3nauenus [Ila—bl,b2 —c—d—-e—-f—g—h, rae
bl — yciioBHOE 0003HaUeHHE AMaNa30Ha U3MEPEHUN HANPSHKEHUS WU CHJIBI TOKa,
b2 — yciioBHOE 0003HAYCHHE JMaTa30Ha U3MEPEHHUIA YacTOTHI.

HoMunanpHOe 3Hau€HNE BXOAHOIO CUTHAJIA SIBIIIETCS HOPMHUPYIOLIMM 3HAYEHUEM IIPU ONPEIEIICHUN
OCHOBHOM TOTPEIIHOCTH Ha JUala30He MOKa3aHWM, COOTBETCTBYIOIIEM MANa30Hy M3MEPEHU BXOIHOTO
CUTHaJla ¥ COOTBETCTBYET 3HaueHuro napamerpa bl: UHOM.BX — JUIsl HampspKEHHsT TMEPEMEHHOrO TOKa,
[HOM.BX — /17151 CHJTBI IEPEMEHHOTO TOKA.

** Hopmupyemblii Tuana3zoH U3MEPEHUN HANPSKEHUS WM CHIIBI TOKa OT 2 10 120 % HOMHMHAIBHO-
ro 3HaueHwus BxoaHoro curHana (ot 0,02-Unom.Bx g0 1,2-Unom.BX, oT 0,02-THom.BX 10 1,2 [HOM.BX).

[Tpumedanue — /{namazon moka3aHuii MOXeT OBITH JTF0OBIM B Tipezieniax ot 0 1o miroc 9999.
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Ta6nuna 4
HomunaneHOE 3HaueHHE
Koaddunment Junanazox CUTHaJIa BTOPUYHOM 1enu
tpanchopmanuu (b1*) noKa3zaHun ** Tpanchopmaropa
(U, = Unom.Bx)
380 B/ 100 B ot 0 10 456,0 B (380 B) 100 B, 380 B***

660 B/ U, ot 0 1o 792,0 B (660 B)

3 kB/ U, ot 0 1o 3,600 kB (3 xkB)

6 xkB/ U, ot 0 7o 7,200 kB (6 xkB)

10 kB/ U, ot 0 10 12,00 kB (10 kB)

11 xB/ U, ot 0 go 13,20 kB (11 kB)

15 xB/ U, ot 0 1o 18,00 kB (15 kB)

20 xB/ U, ot 0 1o 24,00 kB (20 xB)

35 xB/ U, ot 0 1o 42,00 kB (35 kB)

100 xB/ U, ot 0 go 120,0 kB (100 xB)

110 xB/ U, ot 0 no 132,0 kB (110 xB)

150 xB/ U, ot 0 go 180,0 kB (150 xB)
220 xB/ U, ot 0 1o 264,0 kB (220 xB)

330 xkB/ U, ot 0 10 396,0 kB (330 xB)

400 xkB/ U, ot 0 1o 480,0 kB (400 xB)

500 xB/ U, ot 0 7o 600,0 kB (500 xB)

750 xB/ U, ot 0 70 900,0 kB (750 xB)

U, — HoMHuHANIbHOE HampshkeHue Bropuanoi oomotku: 100 B wmm 380 B.

* Tlapametp koja ycnoBHoro oooznavenus {Ila—bl,b2 —c—d—-e—-f—g—h.

** Jlmamazon mokazanuii oT 0 1o 120 % HOMUHAJIBHOTO 3HAYEHUs CUTHAJA MEPBUYHOMN IIEMH
TpancopmaTopa. B ckoOkax NaHbl HOPMHUPYIOIINE 3HAYCHUS TIPHU ONMPEEICHUH OCHOBHOW MpHUBE-
JIEHHOM MOTPEITHOCTH (Ha 3aKa3aHHOM JMaIa30He MOKa3aHu).

*#% HopmupyeMsblii nuamnazoH uzMmeperuit oT 2 10 120 % HOMHHAIBHOTO 3HAYEHUWs CUTHAJA
BTOpUYHOM 11er TpaHchopmaropa Unom.Bx (ot 2,0 1o 120,0 B, ot 7,6 1o 456 B).

[Tpumeuanue — /lnanazoH nmokazaHuii MOKET OBITH JIFOOBIM B npezenax ot 0 10 9999.

1.2.8 TIpubopsl MOTYT paboTaTh ¢ BHEIIHUM TpaHC(HOPMATOPOM TOKA C HO-
MUHAJIBHBIM TOKOM BTOpUYHOU 00MOTKH (I;) 1 A u 5 A.
[Tpumepbl BO3MOXHBIX KO3(DPHUIMEHTOB TpaHChHOpMAaLUK TIPU TTOAKITIOUEHUN

qcpe3 TpaHC(bOpMaTOp TOKa U COOTBCTCTBYIOIIUX AHAIIA30HOB MOKa3aHUM IMPUBCACHBI

B TaOJIHIIE 5.

1.2.9 HopmanbpHasi 0671aCTh U3MEPEHUSI YaCTOThl BXOAHBIX CHUTHAJIOB TOKA U
HanpspkeHus ot 45 1o 65 ' mim ot 300 1o 500 ' B 3aBUCMMOCTH OT 3aKasa.
HopmanbHas o6macte mpeoOpa3oBaHUs YacTOThl BXOJHBIX CHUTHAJIOB TOKa U

HanpspkeHus ot 45 10 55 ' mam ot 300 1o 500 ' B 3aBUCMMOCTH OT 3aKasa.
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Tabnuma 5
HomunanbHOE 3HaueHnE
Koaddunment I[I/Iana39H CHTHaJla BTOPUYHOM IIETH
tpanchopmanuu (b1*) NOKa3aHuM **
tpancopmaropa (IHom.Bx)
10 A/L, ot 0 mo 12,00 A (10 A) I, =1 A***
15 A/l ot 0 mo 18,00 A (15 A) 1503051
20 A/l ot 0 10 24,00 A (20 A) I, =5 A***
30 A/l ot 0 10 36,00 A (30 A)
40 A/1, ot 0 10 48,00 A (40 A)
50 A/l ot 0 10 60,0 A (50 A)
75 A/l ot 0 10 90,0 A (75 A)
80 A/l, ot 0 10 96,0 A (80 A)
100 A/I, ot 0 1o 120,0 A (100 A)
150 A/I, ot 0 1o 180,0 A (150 A)
200 A/, ot 0 10 240,0 A (200 A)
300 A/I, ot 0 10 360,0 A (300 A)
400 A/, ot 0 1o 480,0 A (400 A)
500 A/l ot 0 10 600,0 A (500 A)
600 A/L, ot 0 1o 720,0 A (600 A)
750 A/l, ot 0 10 900,0 A (750 A)
800 A/L, ot 0 10 960,0 A (800 A)
1 kA/L ot 0 7o 1,200 kA (1 kA)
1,2 kA/I, ot 0 mo 1,440 kA (1,2 xA)
1,5 kA/L ot 0 1o 1,800 kA (1,5 xA)
2 kA/L, ot 0 o 2,400 kA (2 kA)
3 KA/, ot 0 o 3,600 kA (3 kA)
4 xA/l, ot 0 10 4,800 kA (4 kA)
SKA/S A ot 0 1o 6,000 kA (5 kA)
6 KA/5 A ot 0 10 7,200 kA (6 KA)
8 KA/S A ot 0 10 9,600 kA (8 kKA)
10 kA/5 A ot 0 1o 12,00 kA (10 xA)
12 kA/5 A ot 0 o 14,40 kA (12 xA)
14 kA/5 A ot 0 10 16,80 kA (14 xA)
16 kKA/5 A ot 0 10 19,20 kA (16 kA)
18 kKA/5 A ot 0 10 21,60 kA (18 kA)
20 kA/5 A ot 0 1o 24,00 kA (20 xA)
25 kA/5 A ot 0 1o 30,00 kA (25 xA)
28 kA/5 A ot 0 10 33,60 kA (28 kA)
30 kA/5 A ot 0 10 36,00 kA (30 kA)
32 kA/5 A ot 0 1o 38,40 kA (32 xA)
35 kA/5 A ot 0 1o 42,00 kA (35 xA)
40 kA/5 A ot 0 10 48,00 kA (40 xA)

I, — HOMMHANBHBIN TOK BTOpUYHON 0OMOTKH: 1 A nim 5 A.

* [lapameTp xoma ycinoBHoro o6o3nadenus LIla—bl,b2 —c—-d—-e—f—g—h.

** Jlnamazon mokazanuii ot 0 mo 120 % HOMHHAIBLHOTO 3HAYEHHWs CUTHAJIA TIEPBUYHOM IIETIH
TpancopmaTopa. B ckoOkax maHbl HOPMUPYIOIINE 3HAUYCHUS TP OMPEIEICHUA OCHOBHOM MpHBe-
JIEHHOM MOTPEIIHOCTH (Ha 3aKa3aHHOM JMaIa30He MOKa3aHu ).

*#** HopMmupyeMblii Tuarna3oH mMepeHuii ot 2 10 120 % HOMUHAITLHOTO 3HAUYSHUsI CUTHAJIA BTOPUYIHOM
neru Tpanchopmaropa lmom.ex (ot 0,02 1o 1,2 A st [nom.Bx =1 A, o1 0,1 10 6 A st [HOM.BXx =5 A).

[Tpumeuanue — /[nana3on nmoka3zanuii MOXKeT OBITh JTFOOBIM B mipeaenax oT 0 1o 9999.
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1.2.10 Ilnana3oH nmoka3aHuii COOTBETCTBYET 3aKa3y.

MaxkcuManbHblil 1Mana3oH MOKa3aHWW NpU HEMOCPEICTBEHHOM MOJKIIIOYe-
HUM U NIPYU MOJAKIIIOUEHUH Yepe3 TpaHCc(HOopMaTop TOKA WK TpaHCHOPMATOp HaIpsiKe-
HusA ot 0 1o 9999.

B npubopax npenycMoTpeHa BO3MOKHOCTh U3MEHEHHUS IMaNa30Ha MOKa3aHuN
B IIPOLIECCE IKCILTyaTalUH.

1.2.11 Hanpsixenue nutanus nNpuOOpOB COOTBETCTBYET 3HAUCHMSIM, NpHUBE-

JIEHHBIM B Ta0uIe 6.

Tabnuma 6
VYcnoBHoe 0603HaYeHHE
HaANPSDKEHUS MTUTAHUS Hanpspkenue nuranus
(c*)
5BH (5 +4/-0,5) B mocTtossHHOTO TOKa
12BH (12 +6/-3) B mocTossHHOTO TOKa
24BH (24 +12/-6) B mocTostHHOTO TOKa
220BY ot 85 5o 253 B nepemenHoro Toka yactoroi (50 =+ 0,5) I'ty win
ot 120 no 265 B mocTossHHOrO TOKa
230B ot 85 no 253 B nmepemenHoro Toka yactoroi (50 &+ 0,5) I'ry

* [TapameTp koaa ycioBHoro o6o3nauenus [{I[la—bl,b2 —c—-d—-e—-f—g—h.

[TpuGopsl ¢ HanpspkenueM nutanus ¢ = 12BH u ¢ = 24BH BeigepxuBaroT He-
MPaBUJILHOE MOKIIOYEHUE MOJIIPHOCTH HANPSDKEHUS TUTaHUS.
1.2.12 TIpu6ops! (kpome LIII72IT) oGecneunBaroT pe3epBUpPOBaHNE MTUTAHUS
JUTSL UCTIOTHEHUH ¢ HampspkeHueM nutanus (12 +6/-3) B u (24 +12/-6) B (¢=12BH u
¢ = 24BH, rae ¢ — mapameTp KoJia yCIIOBHOTO 0003HAYEHUS, CM. Ta0IHILy 6).
1.2.13 BxoaHo€ CONPOTHUBIIEHHE NPU U3MEPEHUH HANPSKEHUS IEPEMEHHOIO
toka He meHee (1-0,005) MOwm.
1.2.14 Hanpsikenre Harpy3ku MpU WU3MEPEHUHU CHUJIbl IEPEMEHHOTO TOKa Be-
JMYUHOU, PABHOM BEpXHEMY MpeIey U3MEPEHHUS:
— (200 £ 20) MB s mpubopoB ¢ npeaenom uzmeperus 2 MA, 20 MA, 200 MA;
— (100 £ 10) MB nmns mpubopoB ¢ npenenom usMmepenust S MA, 10 MA, 50 MA,
100 MA;
— ue 6onee 30 MB s mpubopos ¢ npeaenom usmepernnst S00 MA, 1000 MA,
2000 MA, 1 A,2 A, S A.
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1.2.15 Momnocts, moTpedisiemas mpuOOPOM, COOTBETCTBYET 3HAUCHUSM,

MPUBEICHHBIM B TaOIHIIE 7.

Ta0mura 7
YcnoBHOE 0003HAYEHHE MomtHocTh oTpebnenus, B-A, He 6oiee
HaMPSOHKCHUS MATAHUS
(c%) LIIIT0211 LII17211 LIIIT9611 LIIT12011
5BH
12BH 2,5 2,5 3,0 3,0
24BH
220BY
6 6 6 6
230B
* TlapameTp koma ycmoBHoro obo3nauenus [{Ila—-bl,b2 —c—d—-e—-f—g—h.

1.2.16 Bpems ycranoBienus pabouero pexxuma He 6osee 30 MuH.

1.2.17 Bpems uzmepenus He 6oiee 0,2 c.

1.2.18 IIpuGopsl MOTYT UMETh UCIIOJHEHHUS C OJTHUM WUJIA ABYMS JUCKPETHbI-
MU BBIXOJIaMH C TJIbBAHUYECKUM pa3/ieJIEHUEM LIeTeil APYT OT Apyra U OT OCTaIbHBIX
nerneu npudopa, ¢ KoMMyTalue noctostHHoro HanpsbkeHus 10 300 B u Tokom g0 100
MA nin nepeMeHHoro HanpsikeHus 10 200 B u tokom 1o 100 MA 1o kakaoMy BBIXO-

7Ty B COOTBETCTBUU C Tabyuiiei 8.

Tabnuma 8
ITapamer
pe* P HcnonHenue
02 JIBa IMCKPETHBIX BBIXO/1a, AHATIOTOBBIE BBIXO/IbI OTCYTCTBYIOT (TONbKO Jutst LI{I1721T)
11 OnuH aHaIOrOBBIN BBIXO/I, OJIMH TUCKPETHBIN BhIXOA (TonbKO juist LIIT721T)
12 OnuH aHaJIOTOBBIN BBIXO, ABA JUCKPETHHIX Bhixoaa (kpome III17211)
20 JIBa aHaOTOBBIX BBIXOJIA
22 JIBa aHANOTOBBIX, /IBa AUCKPETHBIX Bbixoaa (kpome LIIIT721IT)
X AHAJIOTOBbI€ U JUCKPETHBIE BHIXO/IbI OTCYTCTBYIOT
* [TapameTp koaa ycioBHoro o6o3nauenus [{I[la—bl,b2 —c—-d—-e—-f—g—h.

[TprOopbl MOTYT UMETh UCIIOJIHEHUS C OJHUM WUJIU JIBYMSI aHAJIOTOBBIMH BbI-
XOJJaMH C TaJbBAHUYECKUM pa3/IeTICHUEM LIeTeH YT OT Apyra U OT OCTaJIbHBIX IeTen
npuOopa B COOTBETCTBUU C TaOnuLIeH 8.

Jlnama3oHbl U3MEHEHUH BBIXOJHOTO aHAJIOTOBOTO CHTHAIAa B COOTBETCTBUU C

Tabnurei 9.
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Tabmuma 9
VYcnoBHoe o0o3HaueHue | Jmama3oH u3Me- Hopmupyroriee
o o Jlnama3zoH U3MEHCHUS
Yana3soHa U3MEHEHUHW | HEHUH BBIXOJHOI'O | 3HaUYEHHE BBIXOIHO-
COTIPOTHUBIICHUS Ha-
BBIXOJ/IHOT'O @HAJIOrOBO- | aHAJIOrOBOI'O CHUT- 0 aHAJIOrOBOI'0O
* % rpy3ku, KOm
0 CUTHaJja Haja ** MA curHaiga, MA
A or 0 10 5 5 ot 0 1o 2,5
B oT 4 o 20 20 ot 0 10 0,5
C ot 0 1o 20 20 ot 0 10 0,5
AP 0...2,5...5 5 ot 0 10 2,5
BP 4...12...20 20 ot 0 10 0,5
CP 0...10...20 20 ot 0 10 0,5
* B mapameTtpe e koja ycinoBHoro oooznadenus I1a —bl,b2 —c—d—-e—f—g—h, yka-
3aTh B CKOOKE mociie 1u(poBoro 0003HaueHuUs.
** HopMmupyeMbIii Juana3oH U3MEHEHHU BBIXOJHOTO aHAJIOroBOTO curHaia ot 0 1o
120 % nuamnazona uamenenuut (ot 0 1o 6 MA, ot 4 1o 24 MA, ot 0 10 24 MA).

[IpumeyaHnus4

1 Jlist mpuOGOpOB C IBYMST aHATOTOBBIMH BBIXOJIaMH, U3MEPSIONINX HaPsDHKe-
HUE WIA CHUJIY TOKA BXOJHOTO CHTHaja 0e3 0TOOpaKeHHUsSI YaCTOThI, KaXKIbIi aHAJIOTO-
BbIl BBIXOJI COOTBETCTBYET HAIPSIKEHHUIO WM CUJIE TOKAa BXOJHOTO CHUTHAJla B COOT-
BETCTBYIOLIUX JUANa30HaX U3MEHECHHUSI.

2 Jlnis mpuOOpOB € JOMOTHUTEIbHBIM UHAUKATOPOM, OTOOPAXKAIOIIUM YaCTOTY
BXOJIHOTO CUTHAJIa M MMEIOIIMM JIBa aHAJIOTOBBIX BBIXOJA, IPU 3aBOJICKOM HACTPOWKE
NEPBBIA aHAJIOTOBBIM BBIXOJ COOTBETCTBYET HANPSIKEHUIO WM CHIIE TOKAa BXOJHOTO
CUTHAJIa, BTOPOH aHAJIOTOBBIN BBIXOJI COOTBETCTBYET YaCTOTE BXOJIHOTO CUTHAJIA.

1.2.19 Bpems ycraHOBIEHHUSI BBIXOJIHOTO aHAJIOTOBOTO CHUTHAA MPU CKAYKO-
00pa3HOM M3MEHEHUHU BXOJIHOTO HAMPSHKEHUS U TOKA OT HYJIEBOTO 3HAYCHHUS JI0 JTH000-
ro B Ipeeax Auana3oHna uaMepenuii ue 6oxee 1,0 c.

1.2.20 Ilynscauusi BBIXOAHOTO aHAJIOTOBOI'O CHMTHAja Ha MAaKCHUMaJlbHOU Ha-
rpy3Ke HE MPEBBIIIACT:

— 90 MB a5 ycTpOICTB ¢ AMana30HOM HM3MEHEHHU BBIXOJHOTO curHaia ot ()
1o 5 MA, 0...2,5...5 MA;

— 60 MB 151 ycTpo#cTB ¢ IMana3oHOM M3MEHEHUM BBIXOJAHOTO CUTHana oT 4
10 20 MA, ot 0 10 20 MA, 4...12...20 MA, 0...10...20 MA.

1.2.21 IIpubops umerot untepderic RS485 (d = 1RS, rae d — mapametp xona
ycioBHOro otozHauenust). [Ipudopsr LIIT96I1, HII1120I1 MoryT UMeTh HCIIOJIHEHHE C
nonouTebHBIM uHTEpdeiicom RS485 (d =2RS). Tlpubdopsr HIIT120I1 moryT umeTs
ucnonHerne 6e3 narepdeiica RS485 (d = x).
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B npubopax ycraHaBiuBaroTcsi ceTeBble ajipeca ot 1 10 247 u cKopocTh 00-
mena: 4800, 9600, 19200, 38400, 115200 6ut/c (115200 Out/c ycTaHaBIMBaeTCS
TOJIBKO uepe3 eauHoe cepBrcHoe [10).
1.2.22 B nmpubopax mpeaycMOTpeHa BO3MOXHOCTh MPOTPaMMHUPOBAHUS Ia-
pPaMeTpoOB C MOMOIIbIO BCTPOCHHBIX KHOMOK WM 10 uHTepdeiicy RS485:

— IuanasoHa nokaszanuil (myHkt mento SCL);

— YpPOBHEW cpalaThIBaHMS IAMCKPETHBIX BBIXOJOB (YCTaBOK) (MYHKTHI MEHIO
US1, US2);

— mapaMeTpoB uHTepdeiicoB (myHkTh MeHio Inl, In2);

— BBIOOP THIIA IIKAJIBI U1l OTOOPAKEHHS PE3YIbTATOB M3MepeHHs (ITyHKT MEHIO tS);

— KaIMOpoBKa (TOJBKO TIO0 HHTEP(PECy).

[Ipubopsl UMEIOT PEXUM MPOCMOTPA YCTAHOBJIICHHBIX MAapaMETPOB, a TAKXKE
BO3MOYKHOCTh YCTAHOBKH HEOOXOJIUMOM SIPKOCTH CBEYEHHSI MHJIMKATOPOB B PEKUME
U3MEpEHUs.

O6o03Ha4YeHHS MTyHKTOB, MOIMYHKTOB MEHIO U WX HAa3HAYCHHE IS TPOTPaM-
MUPOBaHUs MapaMeTPoB MprOopoB npuBeAeHbl B Ta0nuie 10. O003HaYeHHs TyHKTOB,
MOJAMYHKTOB MEHIO M MX Ha3HauyeHue JJIsl MPOrpaMMHUPOBaHUS MapaMmeTpoB Mpudopa
LIIIT120IT 6e3 unTepdeiica RS485 npusenens! B punoxeHuu XK.

1.2.23 Ilpenensl 1omyckaeMoOd OCHOBHOM NMPHUBEAEHHOW MOTPEIIHOCTU MpU
WU3MEPCHUH HANPSDKEHHS U CHITBI IEPEMEHHOTO TOKA PAaBHBI BEIMYMHAM, YKa3aHHBIM B
tabmuie 11. HopMmupyroiee 3HaueHue mpu ONpENEIeHUH OCHOBHOM MOTPEIIHOCTU
U3MEpPEHUs] HANpPsHKEHUS WM CUJIbI TOKA MPUHUMAETCS PABHBIM MOJAYIIO Pa3HOCTU
BEPXHETO U HIXKHETO MPEeJIEIOB Ihana3oHa MoKa3aHuu.

1.2.24 Tlpenensl nomyckaemMol aOCOJIOTHOW OCHOBHOM MOTPEIIHOCTU MPH
M3MEPEHUU YacTOThl BXOJHOro curHaiga ot 20 no 120 % HOMHHAIBLHOTO 3HAYECHHS
BXOJIHOTO CHTHaja B HOPMaJIbHBIX YCJIOBUSAX MPUMEHEHUS PaBHbI BEIMYMHAM, yKa3aH-
HbIM B Ta0muue 11.

1.2.25 Tlpenensl n0MycKaeMOl OCHOBHOW NMPUBEACHHOW MOTPELIHOCTH Ipe-
00pa3oBaHMs HAMPSKEHUS M CUJIBI TOKA BXOJHBIX CUTHAJIOB B BHIXOJHBIC aHAJIOTOBBIC
CUTHAJIBI B HOPMAJIBHBIX YCJIOBUSX MPUMEHEHHS B HOPMaJIbHON 00J1acTH 9acToT (0T 45
10 65 I'11), paBHBI BEIMYMHAM, YKa3aHHBIM B Ta0mute 11.

Hopwmupyroiiiee 3HaueHHe BBIXOJHOIO aHAJIOTOBOTO CUTHAJIa COOTBETCTBYET

tabmurie 9.
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Tabmuma 10

0IT4.140.320

[ToanmyHKT MEHIO

ITynkr _ _ Hasnauenue [Topsiok paboThI C KHOTIKaMHU
MeHro | [IEPBBIM | BTOPOU IYHKTa (MOAITYHKTa) MEHIO Ha npudope
YPOBEHb |yPOBEHB
Pexxum nporpaMMupoBaHus mapaMeTpoB
0000 _ _ BBoa mapouist 1711 BX0/1a B MEHIO TTPO- | BXOJ B IIYHKT U3 PEXXUMa U3MEPEHUs
TPaMMHUPOBAHHMS TTAPAMETPOB KHOTIKOU « @», BXOJ /ISl BBO/Ia TTApOJIst
(ot 0000 110 9999), KHOIIKOH <« », BBIXOJI KHOIIKOM « 4,
3aBojckas HacTpoiika (nanee 3H) — 0 | BeiOOp 3HaueHust KHOITKAMHU « A », « ¥ »,
(Bxon 6e3 maposs). BBOJT KHOTTKOM « ».
IIpu npaBuILHO BBEIEHHOM MapoJie —
Iepexoa B MCHIO pEKrUMa MpoOrpaMmMupo-
BaHUs, IpHU HCIIPABUIIBHOM — IIEPEXO] B
pPEXKUM U3MEPEHUS.
tS - - Br160op Tvma mikansl 1uarna3oHa rnoka-
3aHUU
(0 — ycTaHOBKa 3aKa3aHHOTO JTMAMa30Ha, .
3H: BXO/I B TIOJITYHKT KHOTIKOM « 3k », BBI-
| — YCTAHOBKA /THATTA30HA, COOTBETCTRYIO- 0op pexuma KHS)HKaMI/I «A», «V»,
HIET0 HAA30HY BXOTHOTO CHTHATA, OTMEHA KHOIIKOU «j»
2 — yCTaHOBKA MPOLICHTHOW LIKAJIbI; YCTaHOBKA KHOIKOH «*»
3 — ycTaHOBKa IIKaJIbl MAKCUMAJIBHO-
ro paspewenus (9999)
SCL - — ITporpaMMupoBaHue Uana3oHa 1o- | BXOJ B ITyHKT KHOIKOM « > », BEIOOD 3Ha-
Ka3aHWH: YyeHUs 3HAKOMECTA, TIOJIOKEHNS JSCATHY
— BepxHero npexaena ot 0 10 9999 HOM TOYKH, BKJIFOUCHHE/ BBIKITIOUCHHE
(TIpu 3TOM HUKHMH MpeJiesl aBTOMATH- | MHAMKATOPA IMOACBETKY PUCTABKU K
YECKM YCTaHaBJIMBAETCA paBHbIM (), | eIHHHIIC M3MEPEHHUST™ KHOITKAMHE « A »,
— MOJIOKEHUS ASCATUYHON TOYKH, «V¥ », yCTaHOBKA K&XJIOTO TIapaMeTpa
— IPUCTABKU K CIMHUIIC UBMEPEHUS | KHONKOM « >k », OTMEHA KHOMKOH « d»
* — BBIOOP TIPUCTABKH B BHJIC CTETICHU YHC-
JIa IecSTh (100, 10'3, 103). 10° BeIKITFOUAET
WHANKATOP.
dISP — - YcTaHoOBKa MapamMeTpoB padOThl MH- | BXOJ B IIYHKT KHOIIKOM « > », BEIOOP
IUKaLUU MOJIITYHKTA KHOMKAMU « A », « ¥ », OT-
MeHa KHOIMKON « d»
dL.tn - VYcraHoBka nepuoa OOHOBJICHUS WH-
nukaryu (ot 0,1 10 25,5¢),3H—1¢ "
~— BXOJI B MIOAITYHKT KHOITKOM «3K ), BBI-
dl.bn - YcraHoBKa ructepe3uca o OCHOBHOM 6
Op 3HAYCHMS 3HAKOMECTA, TTOJIOKEHHUS
BEJTMYMHE (TOK WJIM HampsikeHue) (OT N A
0,000 10 100 %). 3H — 0 % JIECSITUIHON TOYKH KHOHKvaMI/I «A»,
« ¥ », ycTaHOBKA KHOMTKOU «3K », OTMe-
dl.nL - YcraHOBKa 30HBI HEUYBCTBUTEIIBHO- .
Ha KHOIKOHN « d»
ctu uaaukammu (ot 0,001 7o 100 %),
S3H-2%
dIAG — Juarnoctuka 1mu@poBbIX CEMUCET- BXOJI B MMOJITYHKT KHOIIKOM « > », aBTO-
MEHTHBIX M €IMHUYHBIX HHIUKATOPOB | MAaTHUECKH ITPOXO/IUT MOJIHAS TUArHO-
CTHKa BCEX UHJIUKATOPOB, TOCIIC 3a-
BEPILICHUS BBIXOJ B MOAIYHKT, JI0 3a-
BEpIIIEHUSI aBTOMAaTUYECKON JTUarHo-
CTHUKH BO3MOKEH BBIOOD: ITOJTHOM M-
ArHOCTUKHU KHOIKOM « A », THArHOCTH-
KU CErMEHTOB KHOIKOH « ¥ », TMarHo-
CTHKa €IMHUYHBIX MHIUKATOPOB KHOTI-
KOM <k », OTMEHA KHOIKOH « 4»
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[Tponomxkenne Tabnumpbt 10

0IT4.140.320

[ToanmyHKT MEHIO

On

YcTaHoBKa BKIIOUCHHUS MUTAHUS

OFF

YcTaHoBKa BREIKITIOUCHUS MUTAHUS

ITynkr _ _ Hasnauenue [Topsiok paboThI C KHOTIKaMHU
Mento | [IEPBBIN | BTOPOH NyHKTA (TIOAMYHKTA) MEHIO Ha pudope
YPOBEHbB [ypOBEHb
tOP - - 3HaueHUe MaKCUMeETpa (MaKCHUMallb- .
Hoe 3HaueHue RMS 3a Bce Bpewms pa- BXOM B rfyHKT KHOTIKOH (), BBIXO/L
- — KHONKOU « d»
VErS - - IIpoBepka Bepcur mpoOrpaMMHOTO BXOJ1 B ITYHKT KHOIIKOM «>K)», BBIXOJ
obecrnieueHus KHOTIKOU « 4
rSt — — [Tepeszarpyska nmpubopa BXOJ] B ITyHKT KHOMKOM «», BBIXO]
KHOMNKOW « 4, IONTBEP)KJICHUE «K )
US1 — — YcTaHoBKa MapaMeTpoB AUCKPETHOIO | BXOJ] B IYHKT KHOMKOM « 3 », BBIOOP
(US2) BbIXoJia 1 (2) MOAMYHKTA KHONTKaMH « A », « ¥ », OT-
MEHa KHOMKON « 4
US1.P - YcTraHOBKa KOHTPOJIUPYEMOI'O CUTHA- .
(US2.P) na BXOJI B OJIMYHKT KHOMKOM «K», BbI-
0 — ycTaHOBKa KOHTPOJIS YaCTOTHI; Gop pexava KH(U)HKaMH «A», «¥»,
| — ycTaHOBKa KOHTPOJIS HAIpsikeHus | OTMEHA KHOIKOH « €
(CI/IHBI TOKa), 3H YCTaHOBKa KHOIIKOH «K»
USI.t — Br16op pexxuma paboTtsl 1-ro (2-10)
(US2.t) JTUCKPETHOTO BBIXO/1a
0 — Berirouenue Boerxona K1 (K2),
3H;
1 — Brmrouenwne Beixoga K1 (K2);
2 — pe3eps;
3 — yCTaHOBKa MPSIMOTO TUCTEPE3HCA;
4 — ycTaHOBKa 00OpaTHOTO TMCTEPE3NCa;
5— YCTaHOBKa U_06pa3Hor0 yIpaBJe- BXOJ B IIOAIIYHKT KHOIIKOU «*», BbI-
HYSL, BKTIOUCHHS TIPH BBIXOJIE U3 00p pexxuma KHOTIKaMH « A », « 'V »,
30HBI yeraBk (d); OTMEHA KHOTTKOH «f »
6 — ycranoska I1-o6pa3Horo ynpasie- | YCTAHOBKA KHOIIKOM «*»
HUSl, BKIIIOYCHHSI IPU BXOJE B 30HY
ycTaBk# (d);
7 — ycranoBka L-o0pa3Horo ynpasie-
HUSl, BKITIOYCHHSI IPU CUTHAIIE
MEHBIIIE YCTABKU;
8 — ycranoBka ['-o6pa3Horo ymnpasie-
HUSl, BKIIIOYCHHUSI IPU CUTHAJIE
OOJIBIIIC YCTABKU;
USI.L — | YcranoBka ypoBHs yctaBku Juist K1
(US2.L) (K2) (o1 0 1o 200 %)),
3H - 100 % .
US1.d — VYcranoBka 30861 yeraBku (d) s K1 ZXOH B MO/INYHKT KHOTIKOM <, BhI-
(US2.d) (K2) (o1 0 110 100 %), Op 3HAUCHNs 3HAKOMECTA KHOMKAMH
3H-0% «A», «V¥y, YCTaHOBKA KHOIMKOH Wk,
US1.b — VYcraHoBKa 30HBI BO3BpaTa (yCTpaHseT OTMEHA KHOTKOH « 4>
(US2.b) «1pede3r» KOHTAKTOB)
(o1 0 10 2,0 %), 3H—0 %
USln — YcraHoBKka MUTaHUSI MHAUKAIIUHU, TIPU .
(US2.n) cpabateiBannu ycnoBust K1 (K2) BXOJL B IIOJUTYHKT KHOTIKOH «, BEI-

00p pekrMa KHOITKAMH « A », « ' »,
OTMCHA KHOITKOH « d»
YCTaHOBKA KHOITKOH <« »
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[Tponomkenne Tabnumpt 10

0IT4.140.320

[ToanmyHKT MEHIO

ITynkr _ _ Hasnauenue [Topsiok paboThI C KHOTIKaMHU
Mento | [IEPBBIN | BTOPOH NyHKTA (TIOAMYHKTA) MEHIO Ha pudope
YPOBEHb |yPOBEHB
— — VYcraHoBka mapameTpoB pabOThI HH- .
Inl repdeiica (Inl — mopr 1 ocHOBHO BXOJI B IIYHKT KHOITKOH « », BEIOOD
(In2) HHI; epdeiic, In2 HI()) T2 1OMOHH MOAMYHKTA KHONTKaMH « A », « ¥ », OT-
pReHC, 1op MeHa KHOTKOH « d»
TEILHBIN HHTEPPEIC)
Inl.b — YcTaHOBKa CKOPOCTH OOMEHa
(In2.b)
4.8 | Ycranoka ckopoctu 4800 Out/c BXOJI B ITOJIYHKT KHOIKOM « », BBI-
9 |YcraHoska ckopoctu 9600 Gut/c, 6op cropoctr KHOIKaMK « A », « ¥y,
: 3H OTMEHA KHOITKOH « d»
CTAHOBKA KHOITKOM <k »
19.2 |VYcranoBka ckopoctu 19200 6ut/c Y
38.4 |YcranoBka ckopoctu 38400 6ut/c
Inl.A - YcraHoBKa azipeca npudbopa BXOJI B IMMOJITYHKT KHOMKON «K ), BbI-
(In2.A) (mopt 1 (mopt 2)) (ot 1 mo 247), 00p 3HAaYCHUS 3HAKOMECTa KHOMTKaMHU
3H-1 «A», «¥», yCTAHOBKA KHOIKOMH <« »,
OTMEHA KHOITKOH « d»
Inl.P — YcraHoBka KOHTpoJis (OUTa mapuTera) .
BXOJI B TIOJITYHKT KHOIIKOM « > », BBI-
(In2.P) 0 — ycTaHOBKa OTCYTCTBHS ITPOBEPKH,
3H- 00p pexrma KHOTIKaMH « A », « 'V »,
b v
OTMEHa KHOIKOM « d»
| — ycratoBKka IIpOBEPKH Ha 4eT; CTaHOBKA KHOIIKOH « 3K »
2 — YCTaHOBKA ITPOBEPKH Ha HEYET y
In1.S - YcTaHOBKa KOJIMYECTBA CTOMOBBIX
(In2.S) ouT
0.5 |Ycra"oBKa MMOJOBHHBI CTOM-OHUTA BXOJ[ B IOJITYHKT KHOTIKOH «>k», BbI-
00p pexrma KHOTIKaMH « A », « 'V »,
1 YcraHoBKa OIHOr'O CTOI-OHUTa OTMEHA KHOMKOMH «
1.5 | YcraHoBka moiyropa CTon-0ur YCTaHOBKA KHOIKOH « >
2 VYcranoBka aByx cron-6ut, 3H
In2.r — VYcraHoBka paboThI mopTa 2
o 0- yCTaIfOBKa Bgl;IeX(HM BCIIOMOTO BXO/I B MMOJITYHKT KHOMKOM «K), BbI-
1 _yczgggg;z?ne ’e A Ha TaB1o: 00p pexxuma KHOIKaMH « A », « ¥ »,
Y pea ’ OTMEHa KHOTTKOM « d»
2 — ycranoBka nepesiatu Ha MU, YCTaHOBKA KHOITKOH « »
3 — ycTaHOBKA IIUKJIMYECKOH mepeaa-
YU B PETUCTP
In2.t — YcraHoBKa nepuoaa QUKIMYECKON BXOJI B TIOJITYHKT KHOMKOM <« ), BBI-

nepenayu (opt 2) (ot 0,1 mo 25,5 ¢),
3H-0,5¢

00p 3HAaYCHHUS 3HAKOMECTa KHOMTKaMHU
«A», «V¥», yCTaHOBKA KHOTTKOM « 3K »,
OTMCHA KHOITKOH « d)»
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[Tponomkenne Tabnumpt 10

0IT4.140.320

IMoanmyHKT MEHIO
IlyHkT i Haznauenue ITopsamok pabOTHI ¢ KHOIKAMU
y = = p p
Mento | [IEPBBIN | BTOPOH NyHKTA (TIOAMYHKTA) MEHIO Ha pudope
YPOBEHB | YPOBEHb
PexumM mpocMoTpa mapaMeTpoB B PEKUME U3MEPEHUS
LO - - WNHunukanus HUKHETO 3HAYSHUS Te- EXOHI]: rfyfsT;B pencn;wa I/I31VII<€peHI/I$I
. HOITKOI BTOMATUYECKHU TT00YEC-
0.000 _ _ kymieit mxans! (mpumep 0.000) OIIKO » BTO ec oofe
: PEIIHO BBICBETUTCS HIDKHEE M BEpXHEE
3HAYEHUS TEKYIIEH IIKaIbl, YCTAHOB-
HI o o Nuanukanus BEPXHETO 3HAYCHUS TC- o S ym Y
eif mxamst (mpuvep 5.000) JICHHOH B tS, manee aBTOMaTH4ecKu
5.000| - - om pHMEp . BBIXOJ] B PEKUM U3MEPEHHS
Pexxum nmpocmoTpa nmapameTpoB uHTEpGEca B pexuMe H3MEPEHUS
9600 3 3 [IpoBepka Teky1iei CKOpocTH oOMeHa
(mopr 1) (mpumep 9600) BXOJI B ITYHKT U3 PEKUMA U3MEPCHUS
KHOTIKOU « A », aBTOMaTHYECKH ITO0YE-
P 2 _ _ |IIposepxa 6ura mapurera (MopT 1) | a0 ricserTes CKOPOCTH, GUT M-
(mpumep 2) pUTETa, KOIMYECTBO CTON-OUT, TEKY-
S 1 [TpoBepka KoIM4eCcTBa CTOM-OUT LUH ajipec nopta 1, ranee aBToMarH-
- - (mopt 1) (mpumep 1) YECKU BBIXOJ B PEKUM U3MEPEHUS.
IIprvedanne — b poBBIe 0003HATCHIISI
A 3 _ _ IIpoBepka Tekymiero axpeca (mopT 1) | npupencHs B nyrxTe Mento Inl.
(mpumep 003)
Pesxxum n3MeHeHust SIPKOCTH WHAWKAIH B PEKUME U3MEPEHUS
BXO/Jl B TyHKT KHOIKOH <« », BBIOOD
SIPKOCTH CBEYCHUSI HHAMKATOPOB T10-
3 B 3 B BTOPHBIM Ha)KaTUEM KHOTIKH « >k », yC-
TaHOBKA BHIOPAHHOU SPKOCTH MPOUCXO
JTUT aBTOMATUYECKH MOCIIe TIPeKparie-
HUSI HOKATHSI KHOTIKH <K »
Ta6muma 11
I/I3MepeHHe, Kiacce Hpe)J;eJILI I[OHYCKaeMOﬁ
npeoOpazoBaHue TOYHOCTH OCHOBHOM IOI'PCITHOCTH
* N o
BXOJIHBIX CHUTHAJIOB (") npuBeAeHHOH, % abcomroTHOH, I'11
N3mepenne HanpsikeHus u 0,2 +0,2 -
CUJIBI IEPEMEHHOTO TOKA 0,5 +0,5 _
HN3mepenne yacToTsl
or45 o 65T'g - - +0,01
o1 300 mo 500 I'g - - +0,1
[IpeobpazoBanue HaTIpsi-
JKCHUS, CUJIbI, YaCTOTHI IIC- 0,5 +0,5 -
PEMEHHOTO TOKA

* [lapameTp koaa ycinoBHoro ooo3nauenus [{Ila—bl,b2 —c—-d-e—f—g—h.

1.2.26 Tlpenenbl n0MycKaeMOl OCHOBHOW MPUBEACHHOW MOTPELIHOCTH Ipe-

o0pa3oBaHms 4aCTOTHI BXOAHOTO curHaia ot 45 1o 55 I'm umm ot 300 mo 500 I'n (mpum
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ypoBHE BxoaHoro curHaia ot 20 mpo 120 % HOMUHAIBLHOIO 3HAYEHHUS) B BBIXOJHOMN
aHAJIOTOBBIN CUTHAJ, paBHbI BEJINUMHAM, YKa3aHHBIM B Ta0uiie 11.

Hopmupytoiiiee 3HaueHHE BBIXOJHOTO aHAJIOTOBOTO CUTHAJIa COOTBETCTBYET
tabmnurie 9.

1.2.27 OcHOBHas MOTPEUTHOCTh MPUOOpa MPHU U3MEHEHUHN HAMpPsDKEHUS MTUTa-
HUS B MpeJeNax, yKa3aHHbIX B TaOiHIle 6, HE MPEBBIIIAECT MPEIEIOB JOMYCKaeMOM oc-
HOBHOM MOTPEIIHOCTH, YKa3aHHbIX B Ta0muue 11.

1.2.28 Tlpenensl gomyckaeMoW JOMOJHUTENHHON MOTPEUIHOCTH, BBHI3BAHHOU
OTKJIOHEHHEM YacTOThI BXOJTHOTO CUTHAJIa OT HIDKHETO Tpeiesia HOpMaJIbHOW 00J1acTu
yacToT Ha MUHYC 10 % 1 OT BepXHEro npezena HopMaabHOM 00JIaCTH 4acTOT Ha ILTIOC
10 % ue mpesbimaroT 0,5 mpeaenoB MOMyCKaeMOil OCHOBHOW MOTPEIIHOCTH, yKa3aH-
HOI1 B Tabmuue 11.

1.2.29 Ilpenensl mormyckaeMoi TOMOJHHUTEIBHOM MOTPEIIHOCTU MpeoO0paso-
BaHMSI BXOJIHBIX CUTHAJIOB B BBIXOJ/IHBIE aHAJIOTOBBIE CUTHAJIbI B HOPMAJIbHBIX YCIOBH-
X MPUMEHEHHUS, BBI3BAHHON U3MEHEHUEM COINPOTHUBIICHHS HAIPY3KH B Mpeenax, yKa-
3aHHBIX B Tabnuie 9, He npesbimatoT 0,5 mpenenoB T0MycKaeMoil OCHOBHOM morpeni-
HOCTH, YKa3aHHOU B Tabmuie 11.

1.2.30 Ilpenensl gomyckaeMoW JOMOJHUTENHHON MOTPEUIHOCTH, BBHI3BAHHOM
BIIMSIHUEM BHEIIHETO OJTHOPOJIHOTO MOCTOSIHHOTO WJIA MEPEMEHHOIO0 MarHUTHOTO IO-
751, CHHYCOUJAIbHO M3MEHSIOIIErOCsS BO BPEMEHU C YaCTOTOM BXOJHOIO CHUTHAJA, C
MarauTHOW wHAyKIuer 0,5 mTin nmpu camom HeOIaronmpusTHOM HAmpaBlICHUH U (aze
MarHUTHOTO MOJs, He TpeBbimaT 0,5 mpenenoB 10MycKkaeMoil OCHOBHOM MOTPeLIHO-
CTH, yKa3aHHOH B Ta0muie 11.

1.2.31 IIpuGopsl ABIAIOTCSA TEIJIO-, XOJ0A0yCTOHYMBBIMU. [Ipeaensl momyc-
KaeMOW JOMOJHUTENIbHON MOTpeIIHOCTH Ha Kaxabie 10 °C, BbI3BAHHON M3MEHEHUEM
TEMIIepaTyphbl OKPYKAIOUIEro BO3JlyXa B HMHTEpBaJie padO4MX TeMIlepaTyp OT HOP-
MmansHOU (20 = 5) °C mo moboii B mpenenax ot munyc 40 no mmoc 70 °C, He TpeBbI-
marot 0,5 npenesioB 10MyCcKkaeMoil OCHOBHOM MOTPEIIHOCTH.

1.2.32 Ilpubops! sBASIOTCSA BIaroycroitunBbiMu. Ilpenenst nomyckaemoi ao-
MOJHUTEIBLHON MOTPENTHOCTU NPU HW3MEHEHUU OTHOCHUTEIIBHOW BIIAXKHOCTH OT HOp-
ManbHoU (30-80) % mo 95 % npu Temneparype 35 °C He NPEBBIIAIOT MPEIETOB J10-

ITYCKa€MOW OCHOBHOM IMOTPEIITHOCTH.
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1.2.33 TIpubops! py U3MEPEHUH BBIACPKHUBAIOT B TeUEHUE | MUH MEpErpy3Ky
110 BXOJIHOMY CUTHAITY, paBHY10 150 % oT BepxHero npezena auana3oHa U3MEpeHHI.

1.2.34 Tlpu npeoOpa3oBaHWU BXOJHOTO CHUTHAJIa B BBIXOJIHOW aHAJOTOBBIN
CUTHaJI MPUOOPHI B T€UEHHUE 2 U BBIAEPKUBAIOT MEPErPYy3Ky BXOJHBIM CUTHAJIOM, CO-
OTBETCTBEHHO TOKOM U HampsbkeHweM, paBHbIM 130 % OT HOMHUHANBHOTO 3HAYEHUS
JMana3oHa U3MEPEHUH.

BbIX0/IHOE HaIpsKEHUE HA 3aKMMax aHaJIOrOBOI'O BBIXOJHOTO CHTHaja IpH
neperpyske He npesbiaer 30 B Ha MakcUMalIbHOM HarpyskKe.

1.2.35 [Ipubopsr mpu mpeodpa3oBaHUM BXOJHOTO CHTHAJA B BBIXOJAHOW aHa-
JIOTOBBIM CHUTHAJ BBLAECPKUBAIOT KPATKOBPEMEHHBIE MEPETPY3KH BXOJHBIM TOKOM H
HaIPSHKEHUEM C KPaTHOCTHhIO OT HOMUHAJIBHOTO 3HAYEHUS] CUTHAJA B COOTBETCTBHM C

tabmureit 12.

Ta0Omuna 12
HanmenoBanme Kparnoctsb Yucao ILHHTCHBH? cTh Mnrepsan
enen mpudopos IEPETPY30K KaxJon MEACLY BYMA
proop TOKa | HaNpPSHKCHUA Perpy IIEpErpy3Ku, ¢ | neperpy3kamu, ¢
ITocnemoBaTepHEIE IIETH 2 - 10 10 10
(Toka) 7 - 2 15 60
10* — 5 3 2,5
20%* — 2 0,5 0,5
[TapannensHble HEH
(HAITPSKEHUS, YACTOTHI) B 1> ? 0,5 15
* Tonmpko ny1st mprboOpoB ¢ auanaszonoM n3mepenwnii 0,5 A (500 MA), 1 A, 5 A.

1.2.36 Tlpubops! mpu mpeodpa3oBaHUN BXOJHBIX CUTHAJIOB B BBIXOJIHBIC aHA-
JIOTOBBIE CUTHAJbI YCTONYNBHI:

— K JUIMTENIbHOMY pa3pbIBY LIENH HAarpy3KH;

— K 3a3€MJICHUIO JIF0O0Tr0 BBIXOJAHOIO 3aKMMa aHAJIOTOBOTO BBIXOA.

BenuunHa HanpspKeHHsI HA pa30MKHYTBIX BBIXOAHBIX 3@KMMax IPU 3TOM HE
npessimaet 30 B.

[Tpu 3a3eMiI€eHMM BBIXOJHOTO 3a)KMMa OCHOBHAs MOTPEIIHOCTh IPUOOPOB HE
IPEBBILIAET IPEAEIIOB, YKa3aHHbIX B Ta0muue 11.

1.2.37 [1o yCTOWYMBOCTH K MEXaHUYECKUM BO3JIEHCTBUSAM MPUOOPHI SBISIOT-
csi BUOpoycroitunBeiMu U BuOponpounbiMu, rpyrnna N1 mo 'OCT P 52931-2008, T.e.
YCTOMYMBBI U MPOYHBI K BO3JECUCTBUIO CHHYCOMAATBHON BHOpalK B AUana3oHe dac-

ToT oT 10 mo 55 I'm mpu ammutyne cmemenus 0,15 mm. OcHOBHasi MOTPEHTHOCTh
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npuOOPOB NpH BO3ACHCTBUM BHOpAlMU HE IMPEBBIMIAET MPEIEIOB JIOMYyCKaeMOM OC-
HOBHOM MOrPEIIHOCTH, YKa3aHHbIX B Ta0uie 11.

1.2.38 [Ipubopsl ABISIOTCS YAApONPOUYHBIMHU, T. €. COXPAHSIOT CBOM XapaKTe-
pHCTHKH T0ciTe Bo3aeiictBus 1000 ymapos ¢ yekopernem 100 m/c’, gacrotoii ot 10 10
50 ynapoB B MUHYTY U JUIMTEIBHOCTBIO UMITYJIbCA 16 MC.

1.2.39 M3onsuus 3JeKTPUUECKUX 1LETEH, HE UMEIOIIMNX TraJbBaHUUYECKOU CBSI-
3U, BBIICPKUBAET B HOPMAJIBHBIX YCJIOBHUSIX B T€UEHHE | MUH JAEHCTBHE UCIBITATEb-
HOTO HANPSDKEHUS MPAKTUYECKH CUHYCOMAANBbHOM (hopMbl yacToToit ot 45 10 65 I'iy ¢
JEUCTBYIOIIUM 3HAYECHUEM:

1500 B — nyist nprGopoB ¢ pabounm HanpsbkeHueM ueneit 1o 300 B;

2000 B — qy1st mpubopoB ¢ pabounm HampsikeHueM menei 10 650 B;

3000 B — nyist mpubopoB ¢ pabounM HanpsbkeHueM nemneit ot 650 1o 1000 B.

1.2.40 DyexTpruuecKoe COMPOTUBIECHUE U3OJSALMU MEXKIY LENsIMHU, HE UMEIO-
IIMMU TalIbBAHUYECKOU CBSI3U, B HOPMAJIbHBIX YCIOBUSX HE MeHee 40 MOwm.

1.2.41 Ilpubopsl ABIAIOTCSA TEIJIO-, XOJOJ0-, BIAroMpOYHbIMHU, T. €. COXpa-
HSIOT CBOM XapaKTEPUCTUKHU MOCIE BO3JACUCTBUS HA HUX TeMIiepaTypbl oT MuHyc 50 10
wrroc 70 °C u OTHOCHUTENTHHOM BIAXKHOCTH BO3MyXa He Oosiee 95 % mpu TeMmreparype
witoc 25 °C, COOTBETCTBYIOIIUX MPEIEIbHBIM YCIOBUSM TPAHCTIOPTUPOBAHUSI.

1.2.42 Tlpubopsl B TPaHCIOPTHOM Tape SIBISIFOTCS MPOYHBIMH K MEXaHUKO-
JMHAMUYECKMM HATrpy3KaM: BHOPALUHU C aMILIATYI0M yckopeHus 49 m/c” B auamnasoHe
yacTtoT oT 10 1o 500 I'w.

1.2.43 Tlo 3amMIeHHOCTH OT BO3JEHCTBHSI TBEPABIX TEJI IMPUOOPHI COOTBET-
ctBytoT koxy IP50 mo 'OCT 14254-96.

1.2.44 TpeGoBaHUs IO JIEKTPOMArHUTHONH COBMECTUMOCTH

1.2.44.1 ITIpuGopsl yI0BIETBOPSAIOT TPEOOBAHUAM, MPEIBIBISIEMBIM T10 AJICK-
TpoMarHuTHoi coBmecTuMocTu B cooTBeTcTBUU ¢ ['OCT P 51317.6.5-2006 nns 060-
pynoBaHus kiacca A. [ToMexoycTOMUUBOCTh TPUOOPOB YAOBIETBOPSIET KPUTEPUIO Ka-
yectBa QpyHkuunonupoBanus A o 'OCT P 51317.6.5-2006.

1.2.44.2 YpoBeHb UHAYCTPHAIBHBIX MOMEX MpH paboTe MprUOOpPOB HE MPEBbHI-
maet 3HaueHui, ycranoBiaeHHbIX ['OCT 30805.22-2013 mst o6opymoBaHus kinacca A.

1.2.44.3 TIpuOOpBl yCTOMUYMBBI K 3JIEKTPOCTATUUECKUM pa3psiiaM MO CTENEHU
KECTKOCTU 3, MO  KPUTEpUIO  KayecTBa  (PYHKIMOHUPOBAHMUS A COTrJacHO
['OCT 30804.4.2-2013.
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1.2.44.4 TTpubopsl yCTOMYMBBI K HAHOCEKYHJIHBIM HMITYJIbCHBIM MOMEXaM IO
CTETICHH KECTKOCTU 3 /1Sl 1eneit uurepdeiica, o CTeneHu KeCTKOCTH 4 IS Lienel u3Me-
peHusl, o Kputepuro kadecTBa pynkimonupoBanus A coriacuo ['OCT 30804.4.4-2013.
1.2.44.5 TlpuGopsl yCTOWYMBBI K MHUKPOCEKYHJIHBIM HMITYJIbCHBIM ITOMEXaM
OONBIION SHEPrMM MO KPUTEPUIO KaydecTBa (PYHKIIMOHMPOBAHUS A  COIJIACHO
I'OCT P 51317.4.5-99:

— [0 CTENEHU YKECTKOCTH 3 MPH BO3AECHUCTBUM IIOMEXH MO LEMU MUTAHUS (KIIPOBOJ —
IPOBOJI»), IO KpuTepuio kauecTra (pyHkimonuposanusi A cornacHo ['OCT P 51317.4.5-99;

— IO CTENEHU >KECTKOCTH 2 TPHU BO3JACUCTBHM IMOMEXHM IO LENU MNUTAHUS
(«mpoBOA — 3eMIIs»), MO KPUTEPHIO KauecTBa (PYHKIMOHHPOBAHUS A COTJIACHO
'OCT P 51317.4.5-99;

— IO CTENEHU KECTKOCTU 3 MpU BO3ACHCTBUU MOMEXH MO LIETISIM UHTEpdeiica,
CUTHAQJIBHBIM II€MSIM U JAUCKPETHBIM BXOJIaM, MO KPUTEPUIO KauecTBa (DYHKIIMOHUPO-
BaHus A cormacHo 'OCT P 51317.4.5-99.

1.2.44.6 I1puGopbl yCTOMYMBEI K JUHAMUYECKUM W3MEHEHHSIM B IETISIX dJIEK-
TPONUTAHMUS:

— npu nipoBaiax HanpstkeHus 30 % ot Uy, (1 mepuon); 60 % ot Uy, (50 nepuo-
JIOB) IO KpuTepuio kauecTBa (pyHkimonupoBanus A corinacHo ['OCT 30804.4.11-2013;

— npu npepbiBanud HanpspkeHus 50 % ot U,y (1 mepron) no kpurepuro ka-
yectBa (pyHKunoHupoBanus A; 100 % ot Uy, (50 meproaoB) mo KpUTEPUIO KauecTBa
¢ynkmonuposanus B cormacao 'OCT 30804.4.11-2013.

1.2.44.7 Tlpubopsl yCTOWYMBBI K BO3JEHCTBHUIO PaJIMOYACTOTHOTO 3JICKTPO-
MarHUTHOTO TOJIS 1O CTENEHU KECTKOCTH 3, M0 KPUTEPHIO KauecTBa (yHKIIMOHUPOBA-
Hus A cornacHo 'OCT 30804.4.3-2013.

1.2.44.8 TIpubopsl yCTONYMBBI K KOHIYKTUBHBIM MOMEXaM HaBEJACHHBIM pa-
JIMOYACTOTHBIMH AJIEKTPOMATHUTHBIMH TOJISIMHU IO CTENEHU KECTKOCTH 3, MO KpHUTe-
puto kadectBa pynkunonupoBanusi A corsnacuo 'OCT P 51317.4.6-99.

1.2.44.9 T1pubopsl yCTOMYUBBI K KOJIEOATENBHBIM 3aTYXAOIIUM TOMEXaM [0
CTEMEHH >KECTKOCTH 3, MO KPHUTEPUI0 KauecTBa (YyHKIMOHUPOBAHHS A COTJIACHO
I'OCT P 51317.4.12-99.

1.2.44.10 ITpuOOpsl yCTOWUYMBBI K KOHIYKTUBHBIM NIOMEXaM MPOMBILICHHON
YacTOThI MO CTENEHU KECTKOCTH 4, M0 KPUTEPHUIO KayecTBa (PYHKIIMOHUPOBaHUS A CO-

riracHo ['OCT P 51317.4.16-2000.
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1.2.44.11 [IpuGopsl yCTONYMBLI K BIUSHUIO HECHHYCOHMIATLHOCTH HaIpsiKe-
Hus (BusiHue rapMoHukK) corstacHo 'OCT P 54149-2010.

1.2.45 Hopma cpenneii HapaOOTKH Ha oTka3 npubopoB He meHee 150000 u B
YCIJIOBUSIX IKCILTyaTaluu.

1.2.46 Cpennuii cpok ciayx0bl puobopoB He MeHee 30 JeT.

1.2.47 IIpuOopsl OTHOCSATCS K BOCCTAHABIMBAEMBIM, PEMOHTHPYEMBIM U3JIE-
musim. CpemHee BpeMsi BOCCTAHOBJICHHS PaOOTOCIIOCOOHOTO COCTOSTHUSI TIPHOOPOB

JIOJKHO OBITH He OoJtee 3 d.

1.3 {onoJiHMTEIbHBbIE MAPAMETPHI U XaPAKTEPUCTUKHU NPUOOPOB, MpPeIHA-

SHAYCHHBLIX IJIfl OKCILTYaTallUM HA MOPCKHX CyJdaXx

1.3.1 ITpuGopsl yCTONYMBBI K OTKJIIOHEHUIO HAMPSXKEHUSI M YaCTOThI OT HOMHU-
HaJbHBIX 3HAYCHUN MapaMeTpOB MUTAHMS, YKa3aHHBIX B Ta0nuie 13.

Tabmura 13

OTKIIOHEHHE OT HOMUHAIBHBIX 3HAYCHU I
[TapameTp nuranus KPaTKOBPEMEHHOE
JuuTenbpHoe, %
% BpeMms, C

Hanpsioxenue +6...-10 + 20 1,5
(mepeMeHHBIH TOK)
Yactora +5 + 10 5
Hanpspxenne L 10 10 [UKJIMYECKUE OTKIIOHCHHUS
(TTOCTOSTHHBIN TOK) yJIbCaluN

OcHOBHAasl MOTPEIIHOCTh MPUOOPOB MPU OTKIOHEHUH HANPSHKEHUS U YaCTOThI
MUTaHUs HE MPEBBIIIAET MPEAETIOB JOIYCKAeMO OCHOBHOM MOTPEUTHOCTH, YKa3aHHBIX
B Ta0mure 11.

[Ipubopsl, mosiydaroniye MUTaHUE OT AKKYMYJSITOPHBIX Oarapeil, HaJekKHO
paboTaloT Mpy OTKJIOHEHUSX HampspKeHus nutaHus ot rwioc 30 mo munHyc 25 % ot
HOMHUHAJIBHOTO 3HAYECHMUS.

TpexkpaTHOE HCUE3HOBEHHE MHUTAHHUS B TEYEHUE 5 MUH MHPOIOJDKUTEIBHO-
cThio 1o 30 ¢ He OKa3bIBaeT BIMSIHUS Ha pabOTOCIIOCOOHOCTH TPUOOPOB.

1.3.2 TIpuGophl MO KIMMATHYECKIM BO3JECHCTBUSM SIBIISIOTCS

— TEIJIOYCTOMYMBBIMU MpU Temneparype mitoc 55 °C, X01010yCTONYUBBIMU
npu Temneparype munyc 40 °C, npeaensl 10MmycKaeMou TOMOJHUTEILHON MTOTPENTHO-

ctu Ha KaxJpie 10 °C, BbI3BaHHOW U3MEHEHUEM TEMIIEPaTypbl OKPYKAIOIIETO BO3yXa
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B MHTEpBaje pabouux Temmneparyp oT HopMaiabHO (20 + 5) °C no nr060# B mpenenax
ot Munyc 40 no mtoc 55 °C, He npesbimaroT 0,5 npeaenoB J0MyCKaeMOW OCHOBHOM
MOTPEIIHOCTH;

— paborocniocoOHbIMH Tpu Temmneparype mioc 70 °C (He BbI3bIBAIOT MOBpE-
KICHUN CUCTEM aBTOMAaTU3allUU, UX DJIEMEHTOB U YCTPOICTB);

— XOJIOIOTIPOYHBIMM TTpHU Temnepatype Mmunyc 50 °C.

1.3.3 IlpubGops! siBHsitOTCS BiaroyctoumBbiMU. [Ipenensl momyckaemoi a0-
MOJIHUTEJIBHON IMOIPEIIHOCTH MPU U3MEHEHWHU OTHOCUTEIBHOM BIIAXXHOCTH OT HOP-
mManbHou (30 - 80) % mpu temnepatype (20 +2) °C no (80 £ 3) % npu Temmneparype
(40 £2)°C, a Taxxke a0 (95 +£3) % npu temneparype (25 +£2) °C He npeBbIIAOT
IPENEIOB AOIYCKAEMOW OCHOBHOM MOIPEIIHOCTH.

1.3.4 TIpuGopsl ABISIOTCS BUOPOMPOYHBIMH TPHU BO3IACHCTBUU BUOpaLUU C

9aCTOTaMH, YKa3aHHBIMHA B Ta6JII/IHC 14.

TabOmnura 14
JlnurenbHble UCTIBITAHUS KpaTkoBpeMeHHbIE UCTIBITAaHUS
Ilonananazon
Hacto, I AMIuTy1a, MM Bpewms, 4 AMIuTya, MM Bpewms, 1
2-8 1,4 450 2,5 9
8- 16 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 TIpubGops! ABJISIFOTCS BUOPOYCTOMUYMBBIMH IIPU BO3JICUCTBUU BUOPAIU C

yactotaMu oT 2 1o 100 I'n, nmpu vyactorax ot 2 no 13,2 'y — ¢ aMmiuty 10l nepeme-

meHnii + 1 MM 1 npu yactotax ot 13,2 1o 100 'y — ¢ yckopennem 7 m/c” (0,7 g).

1.3.6 IIpubopsl ABIAIOTCS YOAPONPOYHBIMU MIPH BO3ACHCTBUM YJapOB MOOYE-

pPEIHO B KAXJOM U3 TPEX B3aUMHO MEPIEHIUKYJISIPHBIX HAMPABICHUN C YCKOPEHUEM
ne menee 70 m/c” (7 g) u gactoToii ot 40 10 80 yaapos B Munyty. KomudecTBo yaapos
n0JbkHO ObITh HE MeHee 1000. Y mapsl J0JKHBI OBITH PABHOMEPHO paclpeesICHbl Me-
MKy UCTIBITAHUSIMU TIPHU PA3IMUHBIX MOJOXKEHUAX TpUdopa.

JUTUTENbHOCTh JEUCTBUSI yIapHOTO YCKOPEHHUS JOJKHA COOTBETCTBOBATH

TpeOOBaHUSIM, YKa3aHHBIM B TabmuIie 15.

25



0IT4.140.320

Tabmuma 15
3HaveHne HU3IIEH PE30HAHCHOU JmuTenbHOCTh AENCTBUSA
4acToThl Ipubdopa, ['1 YAAPHOTO YCKOPEHUS, MC
Jlo 60 18+5
60— 100 11+4
100 —200 6+2
200 - 500 3+1

[Ipumedanue — eciv TEXHUYECKHE XapaKTePUCTHKU 000pyI0BaHUS HE 00eCIIeYnBaloT Tpedye-
MOW JUTUTEITFHOCTH IEHCTBUS yIAPHOTO YCKOPEHUs, TO IOIYCKAEeTCsl IPOBEICHUE UCITBITAHUM C JIJTH-
TEIBLHOCTBIO JIEHCTBUSI YIAPHOTO YCKOpEeHUs, onpeaensiemoit mo gpopmyine J = 3000/f, rae J — -
TEIBHOCTh YJIAPHOTO yCKOpeHus (Mc), f — Hu3Imas pe3oHaHCHas 9acToTa npudopa, ['.

1.3.7 IIpuGops! ABISAIOTCA YAApPOyCTONYMBBIMU MPU BO3AECUCTBUU YIApOB IMO-
OYEpPEJIHO B KaXKJOM U3 TPEX B3aUMHO MEPIECHIUKYJISIPHBIX HAPABIECHUNU C YCKOPEHU-
eM 50 m/c” (5 g), mrensHOCTBIO 0T 10 10 15 Mc, 4MCIOM yHapoB B KaXIOM HaIpaB-
nenuu — 20, yactora cneaosanus ot 40 no 80 yaapoB B MUHYTY.

1.3.8 IIpubophl yCTONYHMBEI K BO3JEHCTBUIO COISTHOTO (MOPCKOTO) TyMaHa.

1.3.9 ITpuGopbl yCTOMYMBEI K HArPEBAHMUIO.

1.3.10 Ilo 3amuIineHHOCTH OT BO3JAEHCTBHUS TBEPABIX TEJI IMPUOOPHI COOTBET-
CTBYIOT CTEIICHHM 3aIUTHI CO CTOPOHBI nepeanei nanenu [P52 o 'OCT 14254.

1.3.11 YpoBHU co31aBa€MOro 3J€KTPOMArHUTHOTO MOJIA paAuoONOMeX Ha pac-
CTOSIHUM 3 M OT MpUOOPOB, pa3MEIIa€MbIX B MAIIMHHBIX W JIPYTUX 3aKPBITHIX MOMeE-
HIEHUAX CYJHA, HE MPEBBIIIAIOT CICAYIONIUX 3HAYEHUN B yKa3aHHBIX HUXKE HUAna3o-
Hax 4acToT:

— ot 150 xI'tt ;o 30 MI'tt— ot 80 10 50 nb (MKB/Mm);

— 01 30 10 100 MI'ry — ot 60 10 54 n1b (MKB/Mm);

— ot 100 g0 2000 MI'11 — 54 nb (MxB/M), 3a ucktoueHueM auamnazoHa ot 156
1o 165 MI't, roe on ycranaBiauBaeTcsi paBHbIM 24 1b (MkB/m).

YPOBHM HaNpsDKEHUs PaJMOINIOMEX, CO3[aBa€MbIX B LIEMAX MUTaHUS Npubo-
POB, HE MPEBBIIAIOT CIEAYIOIIMX 3HAYEHUHN B YKA3aHHBIX JHana3zoHax 4yacToT:

— o1 10 710 150 xI'ty — ot 120 10 69 n1b (MKB/M);

— o1 150 10 500 xI['1 — 79 nb (MxB/m);

— o1 500 xI't ;o 30 MI'y — 73 nb (MxB/m).

1.3.12 IIpuboper nmnst obecriedueHUs SIEKTPOMATHUTHOW COBMECTUMOCTH B

YaCTU BO3JIEUCTBUS MOCTOSIHHOTO U niepeMeHHoro (50 I'ir) MarHuTHOTO MOJISl COOTBET-
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CTBYIOT KJIacCcy 2 00OpyaOBaHMs B COOTBETCTBHM ¢ TpeOoBaHusiMu dactu XI [Ipasw
KJ1acCu(UKAIMU U IOCTPOMKUA MOPCKUX CYIOB (TyHKT 2.2.1).
1.3.13 IIpubopsl 061a0aI0T YCTOMYMBOCTBIO K DJIEKTPOMArHUTHBIM MIOMEXaM.

1.3.14 TIpubopsl 0061a4aI0T IJIECEHEYCTOMYHNBOCTHIO.

1.4 JlonosiHMTE/IbHBbIE MAPAMETPHI U XaPAKTEPUCTHUKH NMPUOOPOB, Mpe-
HA3HAYEHHBIX ISl IKcnIyaTanuu Ha AJC

1.4.1 IIpuGopbr oOecreynBaOT YCTOMYMBOCTh K MEXaHUYECKUM BO3/ICHCTBH-
SIM B COOTBETCTBUU C rpynmnoit M38, celicmocroiikocts 8 6amtoB nmo I'OCT 17516.1-90.

[Tpubopsr otHOCATCS K K I, II Kareropuu celicMOCTOMKOCTH B COOTBETCTBUU
¢ HIT-031-01.

1.4.2 TTpuGops! SBASIOTCS BUOPOYCTOMYUBBIMH.

1.4.2.1 ITpubopsl paboOTOCIIOCOOHBI MPU BO3ACHCTBUM CUHYCOMJIAIbHONW BUOpa-
UM C TapaMeTpamMH, yKazaHHBIMU B Tabsule 16 (celicMuueckas Harpy3ka).

TabOmura 16

3HaueHue napamerpa

HanmeHnoBanue mapamerpa JUIA JIHaria3oHa 9acrot, I'n
ot 2 10 10 |ot 10 mo 15| ot 15 no 30 |ot 30 mo 100
[ITar o gyacrote, I'1y 1,0 1,0 2,0 10,0

Yekopenue, M/c” (g)
B rOopu30HTAIbHOM HampasieHuu | 5 (0,5) 3,5(0,35) | 1,2(0,12) | 1,2(0,12)
B BepTUKaJIbHOM Hampasienuu | 3,5 (0,35) | 2,5(0,25) | 1,2(0,12) | 1,2(0,12)

Bpewms BeIIEpKKY HA KaXKJI0M 4acToTe, ¢ 60,0

1.4.2.2 TIpuGopsl pabOTOCTIOCOOHBI TP BO3JICUCTBHH TIO TPEM B3aUMHO-
NEPIEHIUKYISAPHBIM OCSIM CUHYCOMIAIbHOM BUOpaluu B Auana3one yactot ot 0,5 10
100 T'r; ¢ yexoperuem 40 M/c® (4 g) 1 BpeMeHeM BO3eicTBHS He MeHee 80 ¢ M0 Kax-
701 ocH (PKCIUTyaTallMOHHAs CHHYCOUIabHAs BUOpaIus).

1.4.2.3 Ilpeaensl nonyckaeMoi JTOMOJTHUTEIBHON MOTPEIIHOCTH, BHI3BAHHOM
BO3/ICHICTBIEM BUOpAIlMH, HE MPEBBIMAIOT MPEAETIOB JIOMyCKaeMOl OCHOBHOM TpUBE-
JICHHOW TIOTPEITHOCTH.

1.4.3 IIpuGopbl  sABNSAIOTCA  BUOPONPOYHBIMH IO  TPEM  B3aWMHO-
NEPICHIUKYISIPHBIM OCSIM TIPU BO3JIEHCTBUU CHHYCOHMIAIBHOW BHOpAIMH C MapameT-
pamu (9KCITyaTallMOHHAsl CHHYCOUaIbHAs BUOpAIINS):

— nuana3oH yacTtoT oT 0,5 go 100 I,
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— yckopenue 80 m/c” (8 g),

— BpEMsi CyMMapHOI0 BO3/IEMCTBUS IO TPEM OCSIM HE MeHee 6 U.

1.4.4 IIpuGops! SABASIOTCS YAAPONPOUYHBIMHU MO TPEM B3aWMHO-NEPHEHAUKY-
JISIPHBIM OCSIM B II€CTH HAMpPaBJICHUSIX MPU BO3ACHCTBUM MHOTOKPATHBIX YAApOB C Ma-
pameTpamMu (MHOTOKpPATHBIE yAAapbl, UMUTUPYIOIINE TPAHCIIOPTHBIE HATPY3KH B COCTa-
Be o0opynoBanust ADC):

— yckopenue 140 m/c” (14g),

— JUIMTEIBHOCTh UMITYJIbCa yCKOpeHus ot 2 10 20 mc,

— CyMMapHO€ KOJMYECTBO YyAapOB MO IIECTH HANpaBJICHUSIM HE MeEHee
6000 £ 10.

1.4.5 TlpuGopsl SBIAIOTCS CEWCMOCTOMKMMH M OOECHEYMBAIOT pabOTOCIO-
COOHOCTb, COXpaHssi CBOM XapaKTEPUCTUKU MPU CEHCMUYECKUX BO3ACHCTBUSX UHTEH-
CUBHOCTBIO 9 GaioB no mkaire MSK-64 npu ypoBHE yCTaHOBKHM Ha BbicoTe 10 10 M
HaJl HyJIeBOM 0TMeTKOM U 8 6asuioB 1o mkaiae MSK-64 npu ypoBHE YCTaHOBKU Ha BbI-
coTe 110 25 M HaJ HyJI€BOM OTMETKOA.

1.4.6 IIpuGopsl yIOBIETBOPSAIOT TPEOOBAHUAM IO AIEKTPOMArHUTHOM CO-
BMectumoctu B cootBercTBUM ¢ ['OCT 32137-2013, npenpsasnsemsiM K III rpymme
TC AC (TexHUYECKHE CPEICTBA, TOCTABIsIEMbIC HA ATOMHBIC CTAHIIUU W/WIN paJarariu-
OHHO-OTIACHBIE OOBEKTHI).

[TomexoycTOMYNBOCTh MPUOOPOB YAOBIETBOPSAET KPUTEPHUIO KauecTBa (yHK-

uuronupoBanus A o 'OCT 32137-2013.
1.5 YcTpoicTBO M NPpUHIMII PA0OTHI

1.5.1 Koncrpykius

1.5.1.1 KoHCTpYKTHBHO MpHOOPHI BBHITIOJHEHBI B KOPMYCE JJIS IIUTOBOTO
MoHTaxka. OO BUJ, rabapuTHbIE U YCTAHOBOUYHBIE pa3Mepbl MPUBEJAEHBI B MPUIIO-
KEHUU A.

Kopnyc BBIIIONIHEH U3 MJIACTMACChl U COCTOUT U3 OCHOBAHMS, JTULEBOM MaHe-
JIM, IEpEAHEN PAMKH U 33THEU 3alIUTHOM KPBILIKH.

Bce KOMMOHEHTHI PacIoJIOKEHbI HA YETHIPEX COCTUHEHHBIX MEXKAYy COO00M

MCYATHBIX IJIaTaX, KOTOPBIC BCTABJIAKOTCA CO CTOPOHBLI Hepez[Heﬁ IIaHCJIn B IIJIaCTMacC-
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COBBIM KOXYX [0 HaIpaBJISIOIIUM U KPEMNSATCS CO CTOPOHBI MEPEIHEN MaHeIu ABYyMs
(4eThIpbMsI) BUHTAMH.

B yriay6nenue nepenHei 4acTd OCHOBaHMs KOpIyca yCTaHABIMBAETCS JIMLIE-
Bas IaHEJb C PO3pAaYyHbIM OKHOM, Y€pe3 KOTOPbI IPOCMATPUBAIOTCS CBETOIUOAHBIC
(G pOBbIE UHAUKATOPBI, IPEJHA3HAUECHHBIE /111 OTOOpAKEHUsI 3HAUEHUN N3MEPSAEMBIX
[IapaMEeTPOB JJIEKTPUYECKOM CETH, U MAJICHBKUMHU OKOLIKAMH, YEPE3 KOTOpPbIE IOA-
CBETKOHM €MHUYHBIMH WHAMKATOpaMH 0TOOpaxaeTcst paboTa OCHOBHOTO MHTep(eiica,
JUMCKPETHBIX BBIXOJI0B, MIOJICBEUYNBAETCS IPUCTABKA K €AUHULIE U3MEPEHHUS.

Ha nuneBoil naHenu ykasaHbl BC€ HEOOXOJMMbIE TEXHUYECKUE JTAHHBIE MTPU-
Oopa ¥ Ha3HauYE€HUE KHOMOK yMpaBJICHUs peXuMaMHu paboThl (cM. pucyHok A.l mpwu-
JIOKEeHUs A).

[lepeanss pamka KpenuTcs K OCHOBAHHUIO KOPIyca MPU MOMOIIM 3aLIENOK U
($uKCHpyeT JIMLEBYIO TAHEb.

3anHss npo3padyHasl KpbllIKa MPeJHa3HAYEHA Ul 31Tl TOKOBELYIUX CO-
€MHEHUI U KPEMUTCSI K OCHOBAHMIO KOPITyCa BUHTAMH.

[TpuOopb!l A1 yCTAHOBKM Ha IUTE UMEKT KOMIUIEKT MOHTaXHBIX YacTeEH.
Pa3mMeps! BbIpE3a B IIMTE NPUBEAECHBI B IIPUIIOKEHUH A.

1.5.1.2 Ha3znaueHue 31e€MEHTOB NEPEAHEN MaHeIn

Ha nepenneil manenu npudopa pacroiokKeHbI:

— YETBIPEX3HAYHBII CEMUCEIMEHTHBIM CBETOMMOAHBIA WHAMKATOp, INpEeaHa-
3HAYEHHBIN JUIsI OTOOpayKE€HUsl 3HAYEHUI U3MEPSEMOro CUTHajla MO0 U3MEPUTEIbHOMY
KaHaTy (HApsKEHUS WK CUJIbI TOKA);

— YETBIPEX3HAYHBII CEMUCEIMEHTHBIM CBETOMMOAHBIA WHAMKATOp, IpEaHa-
3HAYEHHBIN JJI1 OTOOpa)KEHHs 3HAUCHUN YacTOThI M3MEPSAEMOr0 CUTHAA M0 M3MEpPHU-
TENbHOMY KaHally (IIpY HaJIMYUU, B COOTBETCTBUU C 3aKa30M);

— €IMHUYHBIE CBETOIMOHBIE MHIUKATOPBI, 0TOOpaXkaroiye padoTy uHTepdeiica,
COCTOSIHME JUCKPETHBIX BBIXOJIOB, ITO/ICBEUYNBAIOIINE IPUCTABKY K EAMHULEC U3MEPEHMS;

— KHOIKH yrpaBieHUus « 4», « A», « ¥y, «*¥» (mias nmpudopa LIIT120I1 ko-
JMYECTBO KHOIIOK 3aBUCHUT OT UCIIOJIHEHUS IpUOopa).

Kuonku « €», « A», « ¥», «¥» clyXar A yopaBlIeHUs peKUMaMHU pabOThI
U peJaKTUpOBaHUs (PYHKIMOHAIBHBIX TapaMeTpOB MpHOopa.

@YHKIMU KHOIIOK B PEXXUME U3MEPEHUSL:

— KHOTIKa « 4» MMpeaHasHauCHa AJ1 BXOJa B PCKUM IMPOIrpaMMHUPOBAHMA;
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— KHOTIKa « A» TIpeHa3Ha4yeHa JiJisd BbIBOJAa Ha U(PPOBBIE UHIUKATOPHI TIPO-
CMaTpUBaEMbIX TTapaMETPOB CKOPOCTH 0OMeHa 1o nHTepdelicy, Ourta mapurera, KOau-
YeCTBa CTOI-OUT, CETEBOIO aJIpeca;

— kHomKa « V¥ » TpemHa3HadyeHa /IS BBIBOJIA HAa NMHU(POBBIE WHIUKATOPHI H
MPOCMOTPA YCTAHOBJICHHOTO Mana30Ha MOKa3aHUi;

— KHOTIKa « %) mpeaHa3HaueHa JJig BIOOpa U YCTAHOBKHU SPKOCTH CBEUYEHUSI
WHIUKATOPOB (BHIOOP MOBTOPHBIM HAKaTUEM KHOIKH, YCTAHOBKA BHIOPAHHOW SIPKOCTH
MPOUCXOIUT aBTOMATHYECKH MOCJIC MPEKPAIICHUS HAXKaTUsI KHOIIKH).

OyYHKINY KHOIOK B PEKUME PEIAKTUPOBAHUS TAPaMETPOB:

— KHOTKa « d» TIpeHa3HadyeHa JJIsi BXOJla B PEKHMM U BBIXOJa M3 pekKUMa
MpOrpaMMUPOBAHUS, BBIXO/1A U3 ITYHKTOB, MOJIMYHKTOB MEHIO;

— KHOTIKU « A », « ¥ MpeaHa3HaueHbl JjIs BbIOOpa MyHKTOB, MOAIMYHKTOB Me-
HI0, BBIOOpA 3HAUCHUS 3HAKOMECTA, TIOJIOKEHUS IECITUIHON TOUKH, BHIOOpA PEKUMOB,;

— KHOIIKa «3) mpeaHa3HayeHa Jjisl BXOJa B MYHKThI, MOJAMYHKTbHl MEHIO, YC-
TAHOBKH BBIOPAHHOTO 3HAYEHUS, PEIKUMA.

1.5.1.3 Ha3nauyeHue 3JIEMEHTOB 3aHEH ITaHeIn

Ha 3amHent cTeHke OCHOBaHHMS PACIIOJOXKEHBI Pa3beMbl JJIS1 MOJIKIOUYCHUS
npubopa K U3MEPUTENBHON 1I€NH, K LENH MUTAHUS, BBIXOAHBIM ILIENSAM U LIENsIM HH-
Tepdeiicos.

[Tpu HEOOXOAUMOCTH AJI COTJIACOBAaHUS MHTEPENCHON JIMHUM CBSI3U Y TIPH-
0opa, KOTOpBI OYJIET yCTaHABIMBATHLCS MOCICAHUM B JIMHHUIO, K KOHTAKTaM Pa3beMOB
«B» u «R» untepdeiica RS485 moxer ObITh MOKIIOUCHA (DYHKIIMOHATIbHAS TIEPEMbIY-
ka. [Ipy HAIMYKMKM NEPEMBIUKHY MOAKIFOYEH BCTPOEHHBIN COTJIACYIOIINI PE3UCTOP.

1.5.1.4 BHewmHue coenuHEeHNs NpruOOpoB

[ToaxmoueHue Kk mpuOOPY BHENIHUX YCTPOWUCTB OMPEAEISICTCS Ha3HAYCHUEM
KOHTAKTOB Pa3beMOB Ha 3aJHel naHenu. CXeMbl MOJIKII0YEHUS MPUBEACHBI B MPUIIO-
»keHuu b.

HMcToyHUK BXOJHOTO CUTHANA HOJAKIIIOYAaeTCs K KOHTaKTaMm «Ly, «Ny.

KonTaktel mutanus «L», «N» ciaykaT mJisl MOAKIIOUYEHUS HANPSKECHUS TTUTA-
Hus oT 85 1o 253 B nepemennoro Toka uinu ot 120 1o 265 B noctostHHOro TOKa, KOH-

TaKThl MATAHUA «1T», «—» IJId MOAKIOYCHNUSA UCTOYHUKOB MUTAHUSA TOCTOSHHOTO TOKA.

Konraxt «L» — korTakt pabouero 3a3eMyIeHusl.
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K xontaktam «A» u «B» unrepdeiico RS485-1, RS485-2 noakmouatorcs
COOTBETCTBEHHO JIMHUSA A U uHUSA B nnTepdeicHol IMHUN CBSI3U.
K kontaktam «D OUT 1», «D OUT 2» noakiroyaroTcs ey Harpy3Ku, KOM-
MYTHpPYEMbIE KOHTAKTaMU JUCKPETHBIX BBIXOJIOB.
K xontaktam «AN OUT 1», «cAN OUT 2» noakiaro4aroTcs Uenu MPUEeMHUKOB

U3MEPUTENBHOM HH(OPMALIMK B BUJIE YHU(PHUIIMPOBAHHBIX CUTHAJIOB TOCTOSTHHOTO TOKA.
1.5.2 IlpuHuun padoThl

CrpyktypHas cxema npuOOpoB MpuBeAeHa Ha pucyHke B.1 npunoxenus B.

OunbTpsl @ 3aUMIIAIOT BXOAHOW CUTHAN M HANPSXKEHUE MUTAHUs mpudopa
OT KPATKOBPEMEHHBIX UMITYJIbCHBIX MIOMEX.

VY npubopoB, U3MEPSIOLINX HAMIPSHKEHUE CUITBI TOKA JenuTenb [ mpeobpasyet
BXOJIHOM CHUTHaJ (HANps>KEHUE) B HANpsDKEHHE, COOTBETCTBYIOLIEE paboueMy auana-
30HY aHayioro-irgpororo npeodpaszonarens AL (ot 0 go 100 mB).

VY npubopoB, u3MepsonnX cuily Toka Tpanchopmartop Toka TT coBMeCTHO ¢
00pa31oBbIM COMPOTUBIIEHUEM MPEOOPA3yeT BXOJHON CUTHAI (CHITY TOKA) B HaIpshKe-
HUE, COOTBETCTBYIOIIEE paboyeMy AuanazoHy aHajIoro-uu@poBoro mpeoodpasoBatelis
AIII (ot 0 10 100 MB).

MUKpOKOHTpOJUIEp 00ECIIEUNBAET:

— 00paboTky koma ALIII, dpopmupyer nudpoBsie 3HAUCHHS B 3aBUCUMOCTH OT
BU/IA ITIKAJIbI ¥ BRIBOAUT HH(POPMAIIUIO Ha MU(PPOBBIC HHANKATOPHI U;

— (popMupoBaHUE CUTHAJIOB JJII aHAIOTOBBIX BHIX0/0B AB1, AB2, xoTopbie
SBJISIOTCS. ICTOYHUKAMU YHU(DUIIMPOBAHHBIX CUTHAJIOB IMOCTOSIHHOTO TOKAa B COOTBET-
CTBYIOIIMX JHANa30HAaX M3MEHEHHU, MPOMOPIMOHAIBHBIX 3HAYECHUSIM TEKYILIHUX U3MeE-
pEeHUi BXOJIHOTO U 0TOOpakaeMoro Ha MHJIMKaTOpax CUrHaja;

— (opmupoBaHUE CUTHAJIOB JJIsI JTUCKPETHBIX BbIxoq0B JIBI1, JIB2 mpenna-
3HAQYEHHBIX JI1 KOMMYTallMd BHEUIHUX LENEW MPU BBIXOJAE U3MEPSEMOr0 CUTHAJIA 32
Ipeelibl KOHTPOIMPYEMBIX 3HAYEHHUI YCTaBOK;

— IpUEM U Tiepeavy CUTHAJOB IOCIIE0BATEILHOTO UHTEpdeEiica uepes3 y3en
unTepdeiica YU B cOOTBETCTBUU C YCTAaHOBJICHHBIM CETEBBIM aJPECOM U CKOPOCTHIO
oOMeHa naHHbIMH. Y3en untepdeiica YU obecrnieunBaeT raibBaHMUECKOE pa3eIeHNe
U COIpPSDKEHUE N0 YPOBHSM 3JIEKTPUUYECKUX CHTHAJIOB MHKPOKOHTpOJUIEpA U UHTEp-

(belicHOM TMHUM CBA3H;
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— YCTaHOBKY HEOOXOJIMMBIX MapaMeTpOB IPU HACTPOMKE IMara3oHa Mokas3a-
HUM, YPOBHEH KOHTPOJIMPYEMBIX 3HAYEHH BXOJHBIX CUTHAJIOB (YCTaBOK), PEKHMOB
paboThl AUCKPETHBIX BBIXOJOB, HHTEp(deiica, kKanuOpoBKe MO BXOJAHOMY CUTHAIY, Ka-
JMOPOBKE BHIXOJHBIX AHAJIOTOBBIX CUTHAJIOB.

[lutanue npubOOpPOB, B 3aBUCUMOCTH OT BUJA MUTAIOIIETO0 HANPSHKEHHS, MO-
)KeT OBITh OT CETH IMEePEeMEHHOTo (MOCTOSIHHOTO) TOKa BBICOKOTO ypoBHs (220BY,
230B) u noctossHHOTrO TOKa HU3Koro ypoBHsa (SBH, 12BH, 24BH).

[IpeobpazoBarens HanpspkeHus [TH oOecrieunBaeT raqbBaHUUECKYIO Pa3BsI3Ky
[0 MHUTAHUIO U MPEoOpazyeT BXOAHOE HANPSHKEHHE B CTAOMIM3UPOBAHHOE HANpPSHKEHUE
5 B, Heob6xonumoe 11l TUTaHUsI MUKPOKOHTpOJUIEpa (depe3 CTadMIn3aTop HAMPsDKEHUS
CH), nnnukaropoB u npeoOpazoBateneil Hanpsbkenust [TH1 — [TH4. [Ipu nuraromem
HarpsiKeHuu BeicOKoro ypoBHs [TH — ynuBepcanbhbiii npeoopazosatens (AC/DC), pa-
OOTaroUMil KaK OT CETH MEPEMEHHOTr0, TaK U OT CETU MOCTOSHHOIO TOKa, PU MUTAHUU
OT CETHU MOCTOSTHHOTO ToKa H13Koro ypoBHsi [TH — mpeobpazosarens (DC/DC).

Crabunmuzarop HanpsbkeHuss CH npeobpasyer cTabMIM3UpOBAHHOE HAMpsKe-
Hue 5 B 1o HeoO6xonumoro ypoHs (+3,3 B) u obecrieunBaeT nuTaHue U3MEpPUTEIbLHO-
ro y3ja.

[Ipeo6pazoBarenu nanpsokenus [IH1 — [TH4 npeoOpasyror crabunn3upoBaH-
HOe HampspkeHue 5 B 10 He0OXOAMMBIX YpOBHEHW M 00eCIeYHBAIOT TaJIbBAHUYECKYIO
pa3Bsasky u nurtanue: [I1H1, ITH2 — y3na untepdeiicnoro kanana, [T1H3, [TH4 — anano-

TOBBIX BBIXOJIOB.
1.6 MapkupoBka

1.6.1 Ha nepenneit manenu npubopa HaHECEHO 0003HAUYCHHE TUTIA TIPpUOOpa,
TOBapHOTO 3HAaKa 3aBOJIa-M3TOTOBUTENS, 3HAKA YTBEPXKIACHHUS THUIIA CPEICTB H3MEpe-
HUM, KJ1acca TOYHOCTH, pOja TOKA, UCTIBITATEIILHOTO HAMPSIKEHUS H30JISAINHU, SIUHHUI]
U3MEPSEMBIX BEIMYUH, PYHKIIMN KHOTIOK YIIPABIICHUS.

1.6.2 Ha npubope umMeeTcsl 3STUKETKA, PACIOJIO0KEHHAs Ha 3aJHEN MMaHelH, CO-
JieprKaIiast Caeayouyo HHPOpMaIHio:

1) o6o3HaueHME THUITA TPUOOPA;

2) KJ1acc TOYHOCTH;

3) 0003HauEHKE IEPEMEHHOTO TOKA;

4) nuama3zoHbl U3MEPEHUIA, YaCTOTa BXOTHOTO CUTHAJA,
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5) Inana3oH MOKa3aHMWM;

6) IManazoHbl BRIXOJAHBIX YHU(PHUIIMPOBAHHBIX CUTHAJIOB ITOCTOSIHHOTO TOKA;

7) 0603HauUeHNE HANPSHKEHUS TUTAHUS;

8) TOBapHBIN 3HAK MPEITPUATUA-U3TOTOBUTEIIS;

9) nmopsiAkoBBIA HOMEp MpUOOpa MO CHUCTEME HYMEpalud MpeANnpUsTUs-
U3TOTOBUTEIIS;

10) mecs1 1 TOJT U3rOTOBJICHUS;

11) 3HaK yTBEpXKAECHUS TUIA CPEICTB U3MEPEHHUIA;

12) ucnplTaTeIbHOE HAMPSHKEHUE U30JISLINHY;

13) mapkupoBKa, onpeaenstomas Ha3HAaYeHHEe KOHTAKTOB /I BHELIHHUX CO-
SIUHCHUH;

14) cienucnioyiHeHUE (TIPY HATTMYHH ),

15) manmck «Made in Russia»/«Caemnano B Poccumy - B 3aBUCHMOCTH OT 3aKa-
3a.

Ha »skcmmyaraniioHHON JOKYMEHTAIMM MPUOOPOB, MPETHA3HAYCHHBIX IS
ADC, HaHoCcUTCS 0003HAUCHHE:

— Ha PYKOBOJICTBE MO 3KCIUTyaTauu — mrami «ADCy»;

— Ha nacnopre — mwramil «AIC».

[lotpeOutenbckas Tapa npuOOpoB, mNpenHasHaueHHbIX i1 ADC, momkHa
HMMETb SIPJBIKU C HAAMUCHIO: «ADCx».

1.6.3 IIpubopsl, npouieaiue NpueMo-cIaTOYHble UCIBITAHUS U TEPBUUHYIO
MOBEPKY MPEANPUATUSI-U3TOTOBUTENS, UMEIOT KJIEHMO MOBEPUTENS U KIEUMO OT/ela
TEXHUYECKOTO KOHTPOJIS.

1.6.4 Tlpu u3mMeHeHHH AMAara3oHa MOKa3aHUW MpuOopa HEOOXOIUMO BHECTH
COOTBETCTBYIOIIYI0O OTMETKY B IMACIOPTE, KOTOpas JOHKHA COJEPKATh YCTAHOBJICH-
HBIM Auana3oH nmokazaHuil (kodddumnueHT TpancpopMaiuu), 1aTy ¥ MOAMUCH OTBET-
CTBEHHOTO MCHOJHUTENSA. OTKOPPEKTUPOBATh ITUKETKY HA 3aHEW MaHenu mpuodopa,
JIUIIEBYIO TIAHENbh TTPU U3MEHEHUHW €IUHUIIBI H3MEPEHHUS, yTEeM HAKJICHKN TaOJUYKH C

HOBBIM JHAIIa30HOM MMOKa3aHUM U CI[HHPIHCﬁ HN3MCPCHUA.
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2 CPEACTBA UBMEPEHUA, MTHCTPYMEHT U ITPUHA/VIE)KHOCTHU

2.1 [Inst KOHTpOJISA, peryIupoBaHusl (HACTPOUKH), BHIITOJIHEHUS pabOT MO TeX-
HUYECKOMY OOCITYKMBAHUIO U TEKYIIEMY PEMOHTY JOJIKHBI IPUMEHSTHCS CIEAYIOLINE
TEXHUUYECKUE CPEJICTBA!

— YCTaHOBKA Ul MPOBEPKHU 3JIEKTPUYECKOW MPOYHOCTH M3OJBILMHU C HCIIBITa-
TeNBHBIM HamnpspkeHueM 110 3 kKB cunycouaanbhoit opmbl, yactoroit 50 I'11, MOIITHOCTBIO

He meHee 0,25 kB-A;

— METOMMETpP C BEpXHHUM IpeaesnoMm udMepenusa He menee 100 MOwm, HoMu-

HaJIbHBIM Hamnpsikenuem 500 B;

— KamuOpaTtop YHUBEPCATbHBIN C AUANA30HOM BBIXOJHOTO HAIMPSIKCHUS Tie-
pemenHoro Toka ot 0 1o 500 B, ¢ 1namna3zoHOM BBIXOJIHOIO MEPEMEHHOIO ToKa oT 0 10
5 A ¥ MOTrpemHOCThIO 1O TOKY U HamnpsikeHuto He 6onee + 0,04 % wiu + 0,1 % (coot-
BETCTBEHHO /ISl IPOBEpKHU NpudopoB kiacca 0,2 uiu 0,5);

— WCTOYHUK HAMNPSKEHUS MOCTOSHHOTO TOKA C JIMAMAa30HOM HAMNPSKEHUS OT
0 mo 40 B;

— nipubOp KOMOMHHUPOBAHHBIN MU(PPOBON C TUAMIA30HOM M3MEPEHUS Hamps-
»keHus noctosHHoro Toka ot 0 mo 100 B, cuabl moctositHHoro Toka ot 0 1o 20 MA 1

NOTPENIHOCThIO n3MepeHus He 6omee = 0,1 %;

— MarasHH COIIPOTHUBIIEHHI C JUANa30HOM YCTAHOBKHU conpoTuBieHus ot 0 1o
1 MOwm c¢ kmaccom TouHocTH He 6oiee 0,02.

[Tpumeuanus

1 Bcst KOHTpOJIbHO-U3MEpUTENbHAS annaparypa A0JKHA ObITh aTTECTOBAaHA U
UMETh JOKYMEHTALUIO, TOATBEPKIAIOLIYIO €€ TOTOBHOCTb.

2 JlomyckaeTcs UCIOIb30BaTh PYTrUe CPEICTBA Ul 3aJaHUsI BXOAHBIX CUTHAJIOB,
€CJIM TIOTPELIHOCTD 3a/1aHKs He TIpeBbIIaeT 1/5 mpeena OCHOBHOM MOTPENTHOCTH MpUoopa.

3 JlomyckaeTcst MCToIb30BaTh 00pa3IOBbIE CPEACTBA C MOIPEIIHOCTHIO 33aHUS
CUTHAJIOB, HE TpeBbIIIaonIeil 1/3 mpeaena OCHOBHOM MOrpenIHOCTH MprOopa, C BBEICHH-
€M KOHTPOJILHOTO JIoycKa, paBHoro 0,8 oT nmpejiena OCHOBHOM NOrPEUIHOCTH TPrOopa.

4 PexoMeH1yeMbl€ CpeICTBa MOBEPKHU:

— B kauecTBe UCTOUHMKA KaIMOPOBAHHBIX HANPSLKEHUM U TOKOB PEKOMEHTY-
eTcsl MpuMeHATh KanuoOpaTtop H4-6, ¢ mOrpenHoCThi0 M0 HAMPSKEHUIO IEPEMEHHOTO
toka oT £ 0,015 g0 £ 0,05 % B 3aBUCMMOCTH OT JUarna3zoHa; ¢ HOTPEUIHOCTHIO MO CUJIE
nepemeHHoro Toka ot = 0,05 no 0,1 % B 3aBUCMMOCTH OT JMara3oHa, C MOTPELIHO-
CTBIO YCTAHOBKH 4acTOThI HE OoJiee 1 %.

— yvactotomep 3nekTpoHHO-cueTHbId GFC-8010H, mpenensl nomyckaemoid

o -6
OCHOBHOM morpemHocty = 5-107 %.
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3 UCITOJIB30BAHMUME 110 HASHAYEHUAIO

3.1 Mepsbl 0e30nacHOCTH

3.1.1 K paboram mo oOcCiy>KMBaHHUIO M IKCIUTyaTalluM TPUOOPOB JIOMYCKAIOTCS
CIEIUAaJIbHO TMOATOTOBJICHHbIE PAOOTHUKH, MPOIIEAUIME MPOBEPKY 3HAHUU B 0ObEME,
00s3aTeIbHOM [JIsi JTaHHOM paboThl, ¥ UMEIOIIKME TPYIIY IO 3JIEKTPOOE30MaCHOCTH,
IPEeIyCMOTPEHHYIO JEHCTBYIONIMMU MpaBUJaMU OXpaHbl TpyAa MpU HKCILTyaTaluu
ANEKTpOoycTaHOBOK (HampspkenueM 10 1000 B) u u3yuuBiine HacTosiliee pyKOBOJCTBO
10 AKCIUTyaTaluH.

3.1.2 Tlpu pabore ¢ mpubopamu HEOOXOIUMO TIOJIH30BATHCS TOJIBLKO HCIIPAB-
HBIM HHCTPYMEHTOM B 000pPYJOBAHHUEM.

3.1.3 3anpemaercs:

— JKCIUTyaTUpPOBaTh MPUOOPHI B pEKUMAX, OTIIMUAIOIIUXCSA OT YKa3aHHBIX B
HACTOSIIIIEM PYKOBOJCTBE;

— MPOU3BOJUTH BHEIIHUE COCIMHEHUS], HE OTKIIIOUYMB BCE HANPSKEHUS, MO/1a-
BaeMbl€ Ha TPUOOPHI.

3.1.4 Tlpu NoOAKIIIOYEHUH TMUTAIOIIETO HAIPSKEHUSI MOCTOSHHOIO TOKa Tpe-
Oyetcst co0JII0AaTh MOJISIPHOCTH MOJIBOJISIINX ITPOBOOB.

3.1.5 TlpubGopsl, mpennaznaueHubie maigs ADC, TOMKHBI COOTBETCTBOBATH
KJ1accaM 0€30macHOCTH, KiaccupUKaMOHHbIM 00o3HadeHusiM 3HY wmm 4 (B 3aBucH-

MocTH oT 3akaza) mo HIT-001-15.
3.2 lloaroroBka Kk padore

3.2.1 Tlpubop pacnakoBaTh WU YOEOUTHCS B OTCYTCTBUU MEXAHUYECKUX I1O-
BPEXKICHUM, BbIIEPXKATh B HOPMAJIbHBIX YCIOBUAX HEe MeHee 4 4. O3HAKOMUTBCS C
NacrnopToOM Ha IpUOOP U MPOBEPUTH KOMIUIEKTHOCTb.

3.2.2 Ilpuctynas k pabore ¢ npuOOpoM, HEOOXOIMMO BHUMATEIBHO U3YUYUTh
BCE paz/ienbl HAacTosIIero PykoBoicTaa.

3.2.3 YcranoButh npubop Ha muT. Kperienue H0MKHO OBITh MPOU3BEACHO
TIIATEBHO, 6€3 TIEPEKOCOB.

3.2.4 TloakJr04nTh BHENIHUE LIEMU B COOTBETCTBUM C Ha3HAYECHHEM KOHTAaK-
TOB COCIMHHUTEILHBIX PA3beMOB B KJIEMMBI IO/ BUHTY», OJHOXUIHHBIMH MPOBOJIAMH

2 2
CE€YeHUEM J10 4 MM~, MHOTOXXWIbHBIMUA A0 2,5 MM”~. IIpy mOAKIIOYEHUN HANPSIKEHUS
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nuTanus noctossHHoro Toka ot 100 mo 265 B k konTakTam nutanust «Ly, «N» momusip-
HOCTB JIro0as.

CxeMbl BHEHTHUX MOAKIIOYEHUN TPUOOPOB MPUBEIECHBI B IPHIIOKEHUS b.

[Tpu noaKITIIOYEHUN U3MEPUTENBHBIX U MUTAIONIUX 1ieTield He0OX0IMMO COOITIO-
JaTh Mepbl 0€30M1aCHOCTH, U3JI0KEHHbIE B Mopasaene 3.1 Hacrosiero PykoBoicTsa.

[Ipu mpoxnaake U3MEPUTEIBHBIX JUHUHN CIEAYeT BBIICIATH UX B CAMOCTOS-
TEJIbHYIO TpacCy (WM HECKOJBKO TPAcC) U pacnojiaraTh OTAEIBHO OT CUJIOBBIX U APY-
rux kabemnei, co3auX BbICOKOYACTOTHBIE U UMITYJIbCHBIE TTOMEXH. J[iHa n3Mepu-
TEJNbHBIX JUHHUHA JOJDKHA OBITh MUHMMAaJbHOU. M3MepuTenbHble TMHUM PEKOMEHYET-
Csl SKpaHMPOBATh, FKPaH MOJKIOYATh K 3a3eMieHuto. [Ipu 3azeMueHun HE0OXOAUMO
00ecreunTh XOPOIIMi KOHTAKT 3KpaHa C 3JIEMEHTOM 3a3€MJICHHUS.

[Turanue k mpubopaM peKOMEHAYETCs MOABOJUTH MPOBOJAMU MHUHUMATbHOU
muiHbL. [Ipy nutanuu npubOOpPoOB OT CETH MEPEMEHHOT0 TOKA MOKIIOUEHUE 1IeTel M-
TaHUA CJIEeyeT MPOU3BOAUTH K JIMHUM, HE CBSI3aHHON C MUTAaHUEM MOIIHOTO CHUJIOBOIO
obopynoBanusa. HanpsbkeHne nutanusi, ”3MEpEHHOE Ha KOHTAKTaX COEAMHUTEIHHOIO
pazbema npudopa, JOHKHO COOTBETCTBOBATh 3HAUEHUIO, YKa3aHHOMY B TaOuIe 5.

PexomenmyeTcst ycraHaBIUBaTh (GUIBTPHI CETEBBIX TIOMEX B JTUHUSX IMUTAHUS
npuOOpOB, a KOHTAKTHI paboyero 3a3eMyeHHs MPUOOPOB MOJIKIIOYATh K JIIEMEHTY 3a-
3€MJICHUS.

3.2.5 loakmtouenue npubOpoB k TuHUM uHTEpdeiica RS485

[TonxmrounTs npoBoaa auHuii A u B untepdeiica RS485 B cooTBeTcTBUM €
Ha3HAYE€HUEM KOHTAKTOB.

Jlist mpubopa, KOTOpblid OyAEeT yCTaHaBIMBATHCA MOCIEIHUM B JIMHUIO, TIPU
HEO0OXOJAMMOCTU MOJKIIOUYUTh BCTPOEHHBIN COTJIACYIOMIMI PE3UCTOp, JJIsl YEro Heoo-
XOJMMO YCTAaHOBUTbH MEPEMBIUKY MKy KOHTakTaMu RS485 «B» n «R».

HeoOxonumbie mapameTpsl nHTEpdEiica (CETeBON aapec U CKOpOCTh 0OMeHa)
JOJKHBI OBITh HACTPOEHBI 10 YCTAaHOBKH MpuOOpoB Ha muT. Ha mmure mMoxeT ObITh
IIPOBEJIEH KOHTPOJIb YCTAHOBJIEHHBIX APAMETPOB B PEXKUME MPOCMOTPA.

3.3 Pexxumbl padoThl

3.3.1 [Ipubop MoxkeT PyHKITMOHHPOBATH B OJHOM U3 CICTYIOIINX PEKUMOB:

— U3MEpEeHUs;

— HACTPOMKH MapaMeTpOB;
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— IIPOCMOTpa MapaMeTPOB;

— PEryJIupOBKU SIPKOCTH UHIUKALIUH;

— KaJMOPOBKHU;

— TIOBEPKH.

3.3.2 PexuM U3MEPEHHUS SBIIAETCS OCHOBHBIM 3KCIUTYaTallHOHHBIM PEXKHUMOM,
KOTOpPBIN YCTAHOBJIEH 10 YMOJIYAHUIO IIPU BKJIFOUEHUU TTUTAHUS.

B sTom pexxume npudop:

— U3MEpSET TEKyIllee 3HAUEHUE BXOJHBIX BEIMUYUH U OTOOpa)kaeT pe3ysbTar
U3MepeHHs Ha MU(POBBIX MHAWKATOPAX, IPEeoOpa3yeT BXOJHOM CUTHAN B BBIXOIHBIE
aHaJIOTOBbIE CUTHAJIBI,

— YIpaB/sIET BHEIIHUMU LIETISIMU YCTPOICTB B COOTBETCTBHM C 3aJaHHBIMU
napaMmeTrpamu padoThl JUCKPETHBIX BBIXOIOB;

— IepeiaeT 3anpanBaeMyro nH(GOpMaIHIo Mo HHTep(HEHCHBIM KaHaIaM.

3.3.3 Pexxumbl MOBEPKH, MPOCMOTPA MMapaMETPOB U PETyJIMPOBAHUS SPKOCTU
CBEUECHMSI MHIAMKATOPOB SBIIAIOTCS BCIIOMOTATENIbHBIMH U TIO3BOJISIIOT OTOOpakaTh M3-
MepsieMbIH BXOJHOW CUTHAJ B BUJE ILIKajbl, COOTBETCTBYIOLIEH AMANA30HY BXOAHOIO
CUTHaja, B BUJI€ LIKaJbl 3aKa3aHHOI'O JUarna3oHa MOKa3aHWW, IPOCMAaTpUBATh yCTa-
HOBJICHHBIM Mana30H MOKa3aHUU (BEpXHEEe U HUKHEE 3HAUEHUS ), apaMeTphbl HHTEP-
¢eiica 1 ynpapisaTh CBEUCHUEM UHAUKATOPOB.

3.3.4 PexxuMbl HacCTPOMKHM NpeJHa3HAUYEHbl U pEJaKTUPOBAaHUS IpOrpam-
MUPYEMBIX IIapaMeTPOB.

B sToM pexxnmMe ocyliecTBiseTcs HaCTpOMKa:

— JMana3oHa noka3anui (myHkT meHio SCL);

— ypoBHEeW cpabaThiBaHUS AUCKPETHBIX BBIXOJOB (YCTaBOK) (ITYHKT MEHIO
US1, US2);

— mapaMeTpoB uHTepdeiicos (myHkTs MeHio Inl, In2);

— BBIOOP THIIA IIKAJTBI JJ1s1 OTOOpaKEHUS pe3yJIbTaTOB U3MEPEHHs (ITyHKT MEHIO tS);

— KaIMOpoBKa (TOJBKO TI0 HHTEP(PECY).

O0603HaueHus MyHKTOB, MOJAMYHKTOB MEHIO M MX Ha3HAYCHHE JJI1 HACTPOUKH
napaMeTpoB, 3aBOJCKHE HACTPOMKHU MO YMOIYAHUIO, MOPSIOK pabOThl C KHOMKAMU
npusenensl B Tabnuue 10. Ins npubopa ILLIT120I1 6e3 untepdeiica RS485 pabora

C KHONIKOW OTJIMYAE€TCs OT HpHBC,Z[CHHOﬁ HHNXEC MCTOAUKH.
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Jl7is BXOZa B pEeKUM MPOTrPAMMHUPOBAHUS HEOOXOIUMO HaXXaTh KHOMKY « @,
BBECTH NapOJb C MOMOILIBIO KHOMIOK « A », « ¥, Ha)xaTh KHOIKY «*». Iyl BeIXOAa U3
pexuMa IpOrpaMMHUPOBAHUS HAXKATh KHOTIKY « .

Kuonkamu « A », « ¥» BbIOUPAIOT MyHKTHI, TOAMYHKTHl MEHIO, 3HaYEHUs 3HA-
KOMECTa, TOJIOXKEHHSI NEeCATUYHON TOYKH, PEKUMBI pabOThl JNUCKPETHBIX BBIXOJOB,
unTepdeiicoB. KHOMKOI «%» BXOAAT B BEIOpAHHBIEC MyHKTHI, MOAMYHKTHI MEHIO, yCTa-
HABJIMBAIOT BBHIOpAaHHBIC 3HAYCHHS W PEXHUMBbI paboThl. (s mepexoma Ha BepXHUU
YPOBEHb M3 PEXHMa PEIaKTUPOBAHUS MapaMeTpa, TEKYLIEro MOAIYHKTA, ITyHKTa Me-
HIO HAKMMAIOT KHOTIKY « €.

[Ipu BXOJ€ B MyHKT, MOJAMYHKT MEHIO Ha LU(POBBIX MHAUKATOPAX JOJKHO
BBICBETUTHCSA 3HAUEHHUE, YCTAHOBICHHOE MPEANPUATAEM-U3TOTOBUTENEM MPH BBIITYCKE
WM YCTAHOBJICHHOE PAHEE 3HAYEHHUE. Y CTAHOBKA HOBOI'O 3HAYEHHMS OCYIIECTBISETCS
KHOTIKaMU « A », « ¥ ». [1o Ha)KaTUIO KHOIIKU «3*)> 3alIOMHHAETCSI HOBOE (yCTaHOBJIEH-
HO€) 3HAaYE€HHE PEJaKTUPYEeMOro nmapaMeTpa.

[Ipu ycTaHOBKE YKMCIIOBOTO 3HAY€HHUS JIIOOOTO BBHIOPAHHOIO MapaMeTpa BbI-
CBEUMBAETCS 3HAYEHUE IapaMeTpa, aKkTUBHbIA 3HaK muraer. KHonkamu « A», « ¥ »
BBIOMPAIOT HYKHOE YMCJIOBOE 3HAYEHHE aKTUBHOTO 3Haka oT 0 1o 9 (wm ot 9 no 0),
YCTAHABJIMBAIOT 3aJJaHHOE 3HAYEHUE HAKATHEM KHOINKHU «*)», aBTOMAaTHYECKH MPOUC-
XOJIUT NEPEXO Ha CAEAYIOIIMI 3HAK.

[Ipu ycTaHOBKE MOJIOKEHUS JECATUYHON TOUKM KHOMKaMU « A », « ¥ » BbIOU-
parOT HY)KHOE TMOJIOKEHHUE. Y CTAaHABIIMBAIOT 3aJaHHOE MOJIOKEHNE HAKATHEM KHOIIKU
«3k», IOCIIe 4Yero NpoOMCXOUT aBTOMAaTHYECKUI BO3BpAT B MOANYHKT MEHIO. B pexu-
M€ U3MEPEHHUs TOUKA Ha KpalHEM CIpaBa 3HAKOMECTE HE CBETUTCS.

[Ipu nporpaMmmMupoBaHUM IUANA30HA MOKa3aHUW B MyHKTEe MeHIO «SCL» nocie
BBOJIa TIOJIOKEHUSI JECSITUYHON TOUKH BHIOMPAIOT BKJIIOUEHHUE/BBIKIIOUEHUE MHINKATO-
pa TOJCBETKH NMPUCTaBKU K €AMHUIE M3MepeHHs. BbIOOp mpuCTaBKU B BHUIE CTENECHU
arcma 10 (10°, 107, 10°), 10° BbIKIIOYaeT HHANKATOP TIOCBETKH.

BBoj ommbo4HOro 3HaueHus BHIOPAaHHOTO MapamMeTpa COMPOBOXKIAETCS KpaT-
KOBPEMEHHBIM MUT'AHUEM UHAUKATOPOB.

JIns mepexoAa Ha BEpXHUN YPOBEHb U3 PEXUMA PENAKTUPOBAHUS MMAPAMETPA,

TEKYLICI'O IMOAIIYHKTA, ITYYHKTAa MCHIO HAJKUMAIOT KHOIIKY « <4».
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3.4 Ilopsaioxk padoTbl

3.4.1 lloparp nuTaHue, Ha MUGPOBBIX UHAUKATOPAX MMOOYEPEAHO BBICBETATCS
BepCusl MPOrpaMMHOI0 oOecrieueHus, HaCTpOrMKH MHTepdeiica gajee 3HaUeHUE OJIn3-
KO€ K HYJIIO.

3.4.2 Boigepxkath npuOoOp B T€YEHUE BPEMEHHM YCTAHOBJICHMSI paboyero pe-
xkuma (30 Mun).

3.4.3 IlogaTe BXOIHOM CUTHAT HA TIPHOOD.

3.4.4 Ha mudpoBbIXx MHANKATOPAX JOHKHO OTOOpa)X)aThCs 3HAYCHUE, COOT-

BCTCTBYIOIICC BXOAHOMY CUTHAJY.

3.5 PaGora nunTepeiica

3.5.1 Pabora mpubGopa mo wuHTepdeicy oOyClIaBIMBAETCS ammapaTHBIMU W
POrpaMMHBIMU CPEJCTBAMU, TPUMEHIEMBIMU TOTPEOUTEIIEM.

3.5.2 Jlunus cBsazu uHTepderica RS485 mpencrariser coboil BUTYHO Mapy
IIPOBOJIOB, KOTOPhIE MOT'YT HaXOJAUTHCA B 001eM dKpaHe. Ha ogHy JauMHUIO CBSI3U MO-
XeT ObITh moakiIodeHo 10 31 npubopa. [Ipubopsl MOACOENUHSIIOTCS K JTUHUU CBSI3U
napajuieiabHoO.

3.5.3 Ha xaxxmom npubope ycTaHaBIMBAaeTCs CBOM ceTeBoi aapec (ot 1 1o 247)
U cKopocTh oOmeHa nanuabivu (4800, 9600, 19200, 38400 wmm 115200 6ut/c). CkopocTh
oOMeHa JToJHKHA ObITh OIMHAKOBOW U COOTBETCTBOBATH YCTAHOBJICHHOM B JIMHUU.

3.5.4 Ilpu obmene uHpOpMaIeil TPUOOPHI SBISIIOTCS BEJOMBIMH yCTPOUCT-
Bamu (SLAVE). B kauectBe Begymero ycrpoiictea (MASTER) BeicTynaer mpoMsblii-
JICHHBI KOHTPOJUIEP, KOMIBIOTEP WM AHAJIOTMYHOE YCTPOMCTBO, YHPABISIONIEE 00-
MEHOM JaHHBIMU B JIMHUHU.

Ha Benymiem ycTpoiicTBe JOJKHBI OBITh YCTAHOBJIEHBI TApAMETPhI JIMHUM WH-
Tepdeiica B COOTBETCTBUM C Tabymiei 17.

Ta6nuna 17 — [Napametpsl TuHUM UHTEp(Deiica

[TapameTrp nuHUM 3HayeHue
KomnyecTBo OMT TaHHBIX 8
KoHnTposb (mpoBepka Ha YeTHOCTB) YeT, HeUeT
WK HeT (0€3 NpOBEpPKU HA YETHOCTD)
KomnuecTBo CTONOBBIX OUT 0,5; 1; 1,5 nmm 2
CxopocTh nepenayu, OuT/c 4800, 9600, 19200, 38400, 115200
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OOMeH JaHHBIMH MPOUCXOIUT MO MHUIIMATHBE BEIYIIEr0 YCTPOHCTBA, MOCHI-
JAIOIIETO aJpEeCHBIM 3alpoc Ha MPUOOP, C KOTOPBIM MpPENIoJaraeTcs yYCTaHOBHUTH
cBs3b. [losyunB 3anpoc, npubop CpaBHMBAET 3allpallliBa€Mblil aJpec CO CBOUM aJpe-
COM U IIPU UX COBIIQJICHUU BBIJAET OTBET.

ITpoTokos oOMeHa JaHHBIMU NPUBEEH B MPUIIOKEHUH [

3.5.5 CBs13p ¢ KOMIIBIOTEPOM MOXKET OCYLIECTBIIATHCA MO0 Uepe3 Crelualb-
HYIO IJIaTy, YCTAHOBJICHHYIO B CBOOOJHBIM CIIOT CUCTEMHOM IIMHBI KOMITBIOTEPA, TUOO
yepe3 nocaeaoBaTenbHblii nopT RS232 ¢ npuMeHeHneM JO0MOIHUTEIBHOIO YCTPOMCT-
Ba — IpeoOpa3oBareisi YpOBHEH HAIPsDKEHUs] CUTHAJIOB IIOCIIEA0BATENILHOIO MOpTa

RS232 B ypoBHU HanpskeHus curianoB uatepdeiica RS485.

3.6 PaboTa 11cKpeTHBIX BHIX0/I0B

3.6.1 IIpuGopbl MOTYT UMETh UCTIOJTHEHUE C OJIHUM WU JIByMS TUCKPETHBIMU
BBIXOJIJaMHU, KOTOpbIE pabOTaOT HE3aBUCUMO Apyr oT Apyra. HacTtpoiika mapameTpoB
BO3MOYKHA C TIOMOIIBIO0 KHOTIOK WJIK Yepe3 uHTepdeiic.

VYeragku L (US1.L u US2.L), rucrepesuc d (US1.d u US2.d), 3oHa Bo3Bpara
b (US1.b u US2.b), noruka padotsl AuckpeTHbx BeixoA0B t (US1.t u US2.t) 3anaroTcs
JUTSL K&KIOTO JUCKPETHOTO BBIXOJIA B PEXKHME MPOrPaMMUPOBAHMSI TAPAMETPOB C TO-
MOIIIbIO KHOIIOK Ha NepeHel nanenu npuodopa (myHktsl MmeHto US1, US2).

3.6.2 CocTosiHuE JUCKPETHBIX BBIXOJOB OTOOPAXXAETCSI BKIKOYEHHEM COOT-
BercTBytouero naankaropa K (Klu K2).

BxuroueHne MUCKpeTHOro BBIXOAA MPH JI000H JIOTUKE MPOUCXOAUT MPH A0C-
TUXKEHUU BXOJHOTO CUTHAJa (BXOJHOW BEJIMUYMHOMN) 3HaYEHUs Mopora cpadaThIBaHUs B
COOTBETCTBUM C Auarpammamu npuioxkenus [[. CpabaTeiBaHue NUCKPETHOIO BBIXOA
COMPOBOXKIAETCS BKIIOUEHUEM COOTBETCTBYIOLIErO €IMHUYHOrO uHAnKaropa K1 wium
K2 na nuueBoit manenu u MUraHueM IU(GPOBBIX UHAUKATOPOB, €CIU BKIIOUEH PEKUM
MUTaHUs! HUPOBBIX UHIUKATOPOB.

BriktoueHnue npu 3HaueHUM napamerpa t =35, 6, 7, 8 IpoUCXOUT C 3ana3ibl-
BaHMEM IO 3HAUCHUIO BEJIMYMHBI CUTHAJIAa HA BEJTUYMHY 30HBI BO3BpaTa b (30Ha BO3-
BpaTa Ha AMarpaMmax npuiiokeHus /[ He mokazaHa).

3.6.3 B 3aBHUCHMOCTH OT 3Ha4YeHHs apaMeTpa t MOXKeT ObITh CIeIyIOIIas JIO-

ruka padotsl (cM. pucyHok /I.1 npunoxenuns [1):
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— t = 0. JuckpeTHbIil BBIXO/ OTKJIIOYEH, €IMHUYHbIN uHaukaTop K Ha nwuie-
BOW MAHEJN BBIKJIFOYEH.

—t= 1. JIUCKpeTHBII BBIXOJ BKIIOUYEH, €NIMHUYHBIA nHAUKATOp K Ha nuueBoi
MaHeIN BKIIIOYCH, MU(POBbIE MHANKATOPHI MUTAIOT MPU BKIIFOYCHHOM PEXUME MUTa-
Hus. Mcnonb3yercs mist mpoBepku pabOThl TUCKPETHBIX BBIXOJOB HIIU JJISI TOTO, YTO-
OBl TUCKPETHBIN BBIXO] BCeraa ObI BO BKIIFOUCHHOM COCTOSTHUM HE3aBUCUMO OT BEJIH-
YUHBI BXOJHOTO CHTHAJA.

—t =2 (pe3epn).

— t =3 (mpsmoii ructepesnc). Beixoa BkiloUaeTcs, KOTrja U3MEPEHHOE 3HaYe-
Hue MmeHee (L—d), BeIKIIO4aeTcs, Korjga uaMepeHHoe 3HadeHue Oosiee (L+d) u T. 1.,
OCYIIECTBJISII TEM CaMbIM JIBYXIIO3UIIMOHHOE perylnpoBaHue o ycraBke L ¢ rucrepe-
sucoM =+d. Micmonb3yercs sl CUTHAIM3AIMK O TOM, YTO TEKYIee U3MEPEHHOE 3HAYe-
HUE€ MEHBUIE YCTABKU L.

— t =4 (oOpaTHbliif TUcTepe3uc). Brixoa BKItoUaeTcs, KOrja U3MEpeHHOEe 3Ha-
yenue Oosiee (L+d), BeIKIIIOUaeTcs, koraa usMepeHHoe 3Hauenue meHee (L—d) u 1. 1.
Hcnonb3yeTcst 1Jisi CUTHAIM3AIMKU O MPEBBIIIEHUU TEKYLIEro U3MEPEHHOTO 3HAYEHUs
ycTaBku L.

— t = 5 (noruka U-oOpa3zHas). Mcnonb3yercst 1l CUTHAIU3alUA O BBIXOJIE
KOHTPOJIMPYEMON BEJIMYUHBI 32 3a/IaHHbIE TPAHUILIbI, IPU 3TOM BKJIIOYEHUE MPOUCXO-
JUT, KOoTJa TekyIiee 3HadeHue mensbine (L—-d—b) wm 6omeme (L+d+b).

—t = 6 (;oruka [1-o6pa3nas). Micrionb3yeTcs AJisk CHTHAIU3AIUKA O BXOJI€ KOH-
TPOJMPYEMON BETWYHHBI B 3a/laHHbIE TPAHUIIbI, IPU 3TOM BKIIOYEHHE MPOUCXOUT,
Korjaa Tekymee 3aadenue ooinbine (L—-d—b) u mensme (L+d+b).

— t =7 (BBIKJIFOUEHHE TIPU MPEBBIIICHUN YCTaBKM). Mcrionb3yeTcs 1uisi CUrHa-
JN3auu 00 YMEHBIIICHUN KOHTPOJIUPYEMON BEIMUMHBI HUKE 33JJaHHOM TPAaHUIIBI, TIPH
HTOM BKJIIOYEHHUE ITPOUCXO/IUT, KOT/Ia TeKYIllee 3HaUeHue MeHblie L—b.

— t = 8 (BKJIIOYEHHUE TIPU NPEBBIIICHUN YCTaBKM). Mcnonb3yercs nist curHa-

JIN3aluun 00 YBCIINYCHUUN KOHTpOJII/IpyeMOﬁ BCJIIMYMHBI BBIIIC BaHaHHOﬁ I'paHUIbI, IIpU

3TOM BKJIFOUEHHUE MPOUCXOIUT, KOTJa TeKylee 3HaueHue 6osbiie L+b.
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3.7 KanuOpoBka

3.7.1 KanuOpoBka npuOOpPOB MPOBOJUTCS B CIydae BbIXOJA MOTPEIIHOCTU
npubdopa 3a AOMYyCTUMBbIE MPEEIbl MU MOCIE PEMOHTA.

KanubpoBka npuOOpoB NOMKHA TPOBOJUTHCS METPOJIOTHYECKUMHU CIIYXK-
0amu, aKKpeIUTOBAaHHBIMU Ha MPABO MPOBEJICHUS KATMOPOBOUHBIX PadoOT.

KanuOpoBky ciieyeT mpoBOAUTH MPU HOPMAJIbHBIX YCIOBUSIX:

— TeMrepaTypa oKpy:karoiiero Boszayxa mioc (20 = 5) °C;

— OTHOCHUTEJbHAS BIAXHOCTh Bo3ayxa a0 80 % mpu 25 °C;

— atmocdepHoe nasnenue ot 84 mo 106,7 klla;

— yacroTta BxogHoro curHana (50 = 1) I'u unu (400 = 10) I' B 3aBUCUMOCTH
OT UCTIOJTHEHUS Iprbopa.

3.7.2 Tlepen nayanoM KaJqMOPOBKU MPOBECTH MOAKIIOYCHHUS B COOTBETCTBUU
CO CXE€MaMH, MPUBEAEHHBIMU Ha pucyHkax b.1 — b.4 npunoxenus b. B kauectBe nc-
TOYHHMKA BXOJHOTO CHTHAJa MCIOJIb30BATh UCTOUHUK KaJTHMOPOBAHHBIX HANPSHKEHUHN U
TOKOB (cMm. 2.1).

Ha npubop noxarh HampshkeHUE MUTAHUS, BBIAEPKATh MPUOOPHI B TEUCHHE
BPEMEHH yCTaHOBJIEHUs pabouero pexxuma (30 MuH)

3.7.3 3anycTuTh nporpaMmy-kKoHGuUrypaTop. BeIlmoaHUTh ciaeayromue aeucT-
BUSL:

1) Ha craproBoii cTpanuiie mporpaMMbl BeIOpaTh MeHIO «KoHburypamms» —
OyZeT cunTaHa U MoKa3aHa TeKyIIasi KoHPUTryparus npuoopa.

2) YcTaHOBHUTH BEpHBIE 3HAUEHHUS BO BCEX MOJISIX HA BCEX BKJIAJKAX U 3allu-
caTh UX B pUOOp, HAXKaB KHOMKY «3amnucarb B IpuOoOp».

3) Ha craproBoii crpanuile nmporpamMmbl BblOpaTth MeHI0 «KanuOpoBka» u
BKJIAJIKY «Bxom.

4) BKITI0YUTh peXUM KaTMOPOBKU HaXKaTueM «BKIL»

5) B none «Jlo0aBUTh TOUKY» BBECTH MapaMmeTphbl YK€ MOJAAHHOTO HA BXOJI
npudopa 3TaJIOHHOTO CUTHaja U HaKaTh KHOMKY «OK».

[Tpumeuanue — OxHOo «Kanubparop» npenHasHaueHO AJis BHIOOpa MOIKIIIO-
YEeHHOT'O Yepe3 MOCNIeA0BaTeIbHbIA MOPT KanuOpaTopa Al aBTOMaTHUYECKON YCTaHOB-
KA KOMIBIOTEPOM 3TAJOHHOTO curHaia. [lpu BeIOOpe «HET» B 3TOM IyHKTE KaluOpa-

TOPOM HEOOXOIUMO YIIPABISITh BPYUHYIO.
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6) Jlo6aBuTh OT 2 A0 5 APYTUX TOYEK JJI HANPSLKEHMS WM CHUJIBI TOKa (paB-
HOOTCTOAIIMX B AWara3zoHe usMepeHuit ot 2 10 120 % HOMHHAIBLHOTO 3HAYEHUS Yac-
toToit ot 40 10 65 I'n).

7) BeiOpath cTeneHp mojamHoma 2.

8) Haxxath kHONIKY «IIpUMEHUTHY.

9) Ilpu HanMuUUKU aHAJIOTOBBIX BBIXOJIOB MEPEUTH HA BKIAAKY «AHAJIOrOBBIC
BBIXO/B» M BbIOpaTh HOMEp KanmOpyemoro Beixona. [lociemoBaTenbHO BBECTH 3a-
MPOIIIEHHBIE TPOTPAMMON 3HAYEHUSI TECTOBBIX TOKOB C BEIOPAHHOTO BBIXOJIa U HAXKATH
KHOIIKY «I"0TOBOY.

10) IIpoBeputs paboTOCIIOCOOHOCTH PHOOPA HA PA3HBIX BXOJHBIX CUTHAJAX.

3.7.4 Tlocne xanuOpPOBKM HEOOXOIUMO MPOBECTH BHEOUEPEIHYIO IOBEPKY
npudopa.

3.7.5 KanubpoBky npubopoB M0xHO TpoBoauTh ¢ nomoibio ECIIO (Enu-
HOE CEepBHUCHOE MporpammHoe obecrnedeHuun) st npudopon IIIT02TI, TI(IT72I1,

LITT9611, IIIT120I1, pa3smerieHHOTrO Ha caiiTe www.elpribor.ru B COOTBETCTBHM C OIH-

CaHUEM IMPOTPAMMBI.
3.7.6 Kanubposka npubopa LII1120I1 6e3 unrepdeiica RS485 mpousBoautcs

4gepe3 MEHI0 CaMoro Mpudopa ¢ MOMOIILI0 KHOMKH " * ",
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4 METOAMKA ITOBEPKH

FOCY,Z[apCTBCHHaH cHCTEeMa 0O0ecTIeUeHUS CINHCTBA I/IBMCpCHI/Iﬁ

Jlanubid pasgen yreepxkpaercsa denepaibHbiM [ OCynapCTBEHHBIM YHUTAp-
HBIM NpeanpusaTuemM «Bcepoccuiickuii HaydHO-UCCIIEI0BATENIbCKUA UHCTUTYT METPO-
Joruyeckom cimyxx0b» denepanbHOro areHTCTBa MO0 TEXHUUYECKOMY PEryJMPOBAaHUIO U
metpogoruu (PI'YIT «k BHUMMOC»).

JIaHHBIM pa3fen mpeaHa3HadyeH [Jisd O3HAKOMIIEHUS C METOJAMKOW U MpOBee-
HUEM IMOBEPKH MPUOOPOB C LEJIBIO MOATBEPKIECHUS COOTBETCTBHS YCTAaHOBJICHHBIM
TpeOOBaHUSIM K OCHOBHOM NMPUBEICHHON MOTPEITHOCTH.

[ToBepka mpuOOPOB MPOBOAMUTCS B COOTBETCTBUU C TPeOOBAaHUSMHU MpHKa3a
MunucTepcTBa TPOMBIIUIEHHOCTH U TOProBiu P® ot 2 utons 2015 r. Nel815. (H3zme-
Hennasa peoaxyus, Hzm. Ne 1)

Cornacao TV 25-7504.219-2012 MeXMOBEpOUYHbIH HHTEpBal NPUOOPOB

6 Jer.

4.1 Onepauuu NOBepPKHU

[Ipu noBepke NpPOBOAUTH CIETYIOUIUE ONEPALIUU:

1) BHEWIHUI OCMOTP;

2) mpoBEpKa 3JIEKTPUUYECKON MPOYHOCTH HM3OJSALUU, CONPOTUBIECHUS H30JISI-
1WH;

3) onpoboBanue (MpoBepka paboTOCIOCOOHOCTH);
4) orpenenieHne METPOJIOTMYECKUX XapaKTePUCTHK;

5) odopmieHre pe3yabTaTOB MOBEPKHU.
4.2 CpencrBa noBepku

[Ipu npoBeneHnr NOBEPKU MPUMEHSTh CPEJCTBA MOBEPKHU, YKa3aHHbIE B pa3-

Jiesie 2 JTaHHOTO PYKOBOJICTBA.
4.3 TpeOGoBanus K KBaJIH(PUKALMHU MOBEepPUTeICH

[ToBepky AOMKEH BBITIOIHATH OBEPUTEH, OCBOUBIIIHNA PadOTy C IPUOOPOM H

00pa3IoBBIMU CPEICTBAMU U3MEPEHUH.

44



0IT4.140.320
Ilepconan nig TOBEPKH JOMKEH OBITh aTTECTOBAH B COOTBETCTBHM C
TpeOOBaHUSIMU MpHKa3a MUHUCTEPCTBA MPOMBIIIUICHHOCTH U TOProBiik P® ot 2 urons
2015 r. Nel815. (HU3menennan peoaxyus, Uzm. Ne 1)
Ilepen HauamoMm pabOTHI MOBEPUTEIH JOHKEH M3YyUUTh BCE pa3jieiibl HACTOS-
niero PykoBoJicTBa 10 dKCIUTyaTaliuy, HHCTPYKIIMU 10 AKCIUTyaTalluk pabouux 3Talo-
HOB U JIPYTMX TEXHUUYECKUX CPEJICTB, UCTOJb3yEMBbIX MPH MOBEPKE, MPaBUIa TEXHUKHU

0€30MacHOCTH U CTPOT0 UX COOIOATb.
4.4 TpedoBaHus 0€30MACHOCTH

TpebGoBanus 0€e301acHOCTH npu MIPOBEICHUN U3MEpPCHUM 1o
I'OCT 12.2.007.0-75 xnacc OI.

4.5 YcioBus NOBEPKHU

[ToBepky cienyer NpOBOIUTH IPU HOPMAIBHBIX YCIOBUSX:
— TEMIIEpaTypa OKpyXxarolero Bo3ayxa mioc (20 + 5) °C;

— OTHOCHUTENbHAS BIAXKHOCTH Bo3ayxa 10 80 % npu 25 °C;

— atmocdeproe aasienue ot 84 no 106,7 klla;

— TIOJIOKEHUE Tprdopa — JIrbdoe;

— 11 TpUOOPOB C HAMPSHKEHUEM NMUTAHUS [IEPEMEHHOr0 TOKa: 4acToTa Iu-
taromieit cetu (50+0,5) ', hopma KpuBOH MTEPEMEHHOTO HANPSKEHUS MUTAIOIIEH ce-
TH CUHYCOUJIaJIbHAs, C KOO (ULIIMEHTOM HETMHENHBIX UCKaKEeHU He Ootiee 5 Y.

Jlo mpoBefieHus: MOBEPKU MPUOOPHI BhIIEPKATh B HOPMAJIbHBIX YCJIOBHSX HE

MeHee 4 4acoB.
4.6 IIpoBeneHne moBepKu

4.6.1 BHemHui ocMOTp

[Ipu BHEMIHEM OCMOTPE NPOBEPSIOT:

— COOTBETCTBHE MPUOOPOB TPEOOBAHMIM IKCILTYyaTAIIMOHHON TOKYMEHTAIINH;

— COOTBETCTBUE KOMILUIEKTHOCTH, YKAa3aHHOU B MACIOPTE;

— OTCYTCTBUE MEXaHWYECKUX TIOBPEKICHUH, BIUSIIONIUX Ha paboTy mprOOpPOB.

4.6.2 TIpoBepka 3JIEeKTPUUECKONW MPOUYHOCTH U30JIAIUN

DONEKTPUYECKYI0  IPOYHOCTh  M3OJSILMU  CJEIYyeT  HUCIBIThIBaTh IO
['OCT 22261-94 Ha nipo6oiiHOM ycTaHOBKE MOIIIHOCTBIO He MeHee 0,25 kB-A Ha cro-

POHE BBICOKOI'O HAIMMPSAXKCHUA IIPU OTCYTCTBUH BHCITHHUX COCHHHCHHﬁ.
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HcnpiTaTennbHOE HANPSKEHWE MOBBIIATH IUIABHO, HAYWMHASA C HYJS WIH CO
3HAUEHUs], HE MIPEBBILIAIOIIET0 HOMUHAIbHOE paboyee HaNpsKEHUE LEenu, A0 UCIIbITa-
TEJNBHOI'O CO CKOPOCTBIO, IOIYCKAIOIIeH BO3MOKHOCTh OTCUETAa [TOKA3aHUN BOJIBTMET-
pa, Ho He Menee 100 B/c.

M3oms111i0 BBIIEPKUBAIOT IO, IEHCTBUEM HCIBITATEIIBHOIO HANpSKEHUS B
Te4eHHe 1 MUH, 3aTEM HaNpPsSKEHUE IUIABHO CHUXKAIOT C TAKOH K€ CKOPOCTHIO A0 HYJIA
WUIM J10 3HAYEHUS, HE MPEBBIIIAOIIET0 HOMUHAIBHOE 3HAUCHHE.

HcnbiTaTennbHOE HANpsDKEHHE C JEHCTBYIOIIMM 3HAYEHUEM, YKA3aHHBIM B
tabnuue 18, u yactoroit 50 'l mpu mpoBepke MPOYHOCTU M3OJSALUU MPUKIIAIABIBATH

MCKAY COCAMHCHHBIMUA BMCCTC KOHTAKTAMU NCIBITBIBACMbIX HGHCIZ.

Tabmuma 18

Ty JleicTByrolllee 3HAUCHUE

HcnbeITEIBaeMBIE [IETTH
npudopa HCTIBITATEILHOTO HAMPSIAKEHUS
IMATAHHUE — BXO/I

NUTAaHUEC — BbIXOAbI

IIT102T1 IHUTaHUE — UHTEePENCH 1500B*
IIIT7211 BXOJ] — BBIXOJIBI 2000 B**
LIII9611 BXOJT — HHTEPEHCHI 3000 B***
HIIT1201T uHTepdeiic 1 — uaTepdeiic 2

UHTEPEHCHI— BHIXOIbI
BBIXOJT — BBIXOJIBI

[Ipumeuanne — McnpiTaHus MPOBOJUTH MO MTYHKTaM, COOTBETCTBYIOIIMM HCIIOTHEHHUIO
npudopa.
* Jlns mpubopoB ¢ pabounm HanpspkeHueM 1eneit 1o 300 B.

** Jlns mpuOopoB ¢ pabounmM HampsbkeHUeM Iierneid 10 650 B.
**% Jlns mpubopoB ¢ pabounM HanpspkeHreM Iieneid ot 650 mo 1000 B.

[Ipubopsl, ucnbITaTeIbHOE HANPSKEHHE KOTOPBIX MpeBbinaeT 2 kB, noasep-
raroT UCTBITAHUAM AJIEKTPUUECKOW TPOYHOCTH IMOJIHBIM HaNpsbKeHUEeM He 0osiee IBYX
pa3. Ilocnenytoiye UCIBITAHUSI TPOBOAAT HaMpsiKeHHeM, coctaBistomum 80 % moii-
HOT'O UCTIBITATEIbHOTO HAMPSYKEHHUSI.

[TpuGop cUMTAIOT BHIIEPKABITUM MTPOBEPKY, €CIU HE TPOU30IILIO0 TPOOOS UIH
nepeKpbITUs U30ssiuu. [1osiBIIeHHE KOPOHHOTO pa3psija WM IIyMa MpU MPOBEPKE HE
SIBJISIFOTCSI IPU3HAKAMU HEYIOBJIETBOPUTENIBHBIX PE3YIHTATOB MPOBEPKHU.

4.6.3 TIpoBepka CONPOTUBIICHUS U3OJISILIMU

DNEKTPUYECKOE CONMPOTUBIIEHUE H3OJISALMHU LENed MpPOBEPSATh MO METOIUKE
I'OCT 22261-94 merommeTpoM ¢ HOMHHaILHBIM HanpsbkeHuem 500 B ¢ morpemiHo-
cThio He Ooiiee 30 % mpu OTCYTCTBUM BHEIIHUX COEAMHEHUIA.
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DJIEKTPUUECKOE COMPOTUBICHUE U3OJISILIMA U3MEPATh MEX]Yy COCIMHEHHBIMU
BMECTE KOHTAKTAMH HUCIIBITHIBAEMBIX LIENIEN B COOTBETCTBUHU ¢ TaOiuient 18.

OTtcuer nokazaHuil MPOBOAMUTH 110 UCTEUYEHUU OJHOM MHUHYTHI I1OCJE MPUIIO-
KEHUS HAMIPSDKEHMSI, P KOTOPOM IPOBEPSIFOT COITPOTUBIICHUE U30JISLUH.

[TprOop cunTaroT BbIAEPKABIIUM IIPOBEPKY, €CIIH BBINOIHIETCS YCTaHOBIICH-
HbIE TpeOOBaHUSI.

4.6.4 OnpoboBanme

Onpo6oBanre mpuOOPOB BKIIIOYAET B ce€0s1 MPOBEPKY pabOTOCIIOCOOHOCTH.

[TpuOopbl MOAKIIOUUTH B COOTBETCTBUH CO CXEMaMH, IPUBEIEHHBIMH Ha pU-
cynkax b.1 — b.4 npunoxenust b. B kauecTBe UCTOYHUKA BXOJHOT'O CHUTHAJIA UCIIONb-
30BaTh UCTOYHHUK KaTMOPOBAHHBIX HANIPSDKEHUH U TOKOB (cM. 2.1).

Ha npubop nogate nuranue. J{oKHbI 3aropeThesi UPPOBbIE UHIUKATOPHI.

Ha npubop nmogate BXxoaHo# curHan B auamnazone 0 — 100 % ot BepxHero
3HAUEHUs Uana3oHa U3MEPEHUI U MPOKOHTPOJIUPOBATH NMOKAa3aHUsI HU(POBBIX UHAU-
katopoB. [lokazaHus LUQPPOBBIX MHAWKATOPOB JOJHKHBI COOTBETCTBOBATH 3HAYEHUIO
BXOJIHOT'O CHUTHAJIA.

4.6.5 [lonTBepkeHNE COOTBETCTBHS MPOTPAMMHOI0 00eCTIeUeHUS

Homep Bepcum mporpamMMmHOro oOecreueHusi mpudopa OmpeAensercs Mpu
CUMTHIBAaHUH B MMPOTrpamMMe-KOH(UTrypaTope.

J11s1 TOr0 HEOOXOUMO:

a) MOAKJIIOUUTH TPUOOP K KOMITIbIOTEPY N0 uHTEepdeiicy RS485;

0) Ipu MOAKIIOYEHUHU, B IporpaMMe KOH(PUIYpUPOBAHHUS Ha)KaTh KHOIKY
«Crap».

[Tpu ycnemHoM coeuHeHnu ¢ npubopom B noje «Mudpopmarus» aBToMaTu-
YEeCKH OIPENEIUTCS] HOMEP BEPCUM NporpamMMmHoro odecneuenus. (M3menennasn pe-
oaxyus, Hzm. Ne 1).

4.6.6 OmnpeneneHne METPOJOTHUYECKUX XapaKTEPUCTUK (IpOBEpKa OCHOBHOM
MOTPEIIHOCTH)

4.6.6.1 OCHOBHYIO MTOTPEIIHOCTD CJIEAYET ONMPEAEIATh 10 CXeMaM, IIPUBEICH-
HbIM Ha pucyHkax B.l — B.4 npuioxenus B, no ncreyeHun BpeMEHH YCTaHOBJIEHUS
pabouero pexxuma mocsie BKIOUYEHHS, METOI0M MPSMBIX UM KOCBEHHBIX U3MEPEHUH.

OCHOBHYIO IOTPEUTHOCTh ONPENEIISATh B YCIOBUSIX, YKAa3aHHBIX B 4.5.
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OCHOBHYIO MOIPEIHOCTh ISl TPUOOPOB C HEMOCPEICTBEHHBIM IOJKIIIOUE-
HUEM ONPEACIIATh HAa JAUANa30HE MOKA3aHUM, COOTBETCTBYIOIIEM JHANA30HY M3MeEpe-
HUW BXOJIHOrO curHana. ITopsaok yCTaHOBKM THIIA IIKaJbl AUANa30Ha MOKA3aHUN yKa-
3ad B Ta0iuue 10.

OCHOBHYIO MOTPEUTHOCTD JIJIsl TPUOOPOB C MOJKIIOUEHUEM Yepe3 TpaHchop-
MaTOp HamnpspKeHUs (TOKa) ONpEeAessiTh Ha 3aKa3aHHOM JMarna3oHe MOKa3aHW U Ha
JMana3oHe MOKa3aHuil, COOTBETCTBYIOILEM JUANa30Hy U3MEPEHUIN BXOIHOTO CUTHAIIA.

[Tpumeuanue — ayig npubOOPOB, MOAKIIOYAEMBIX uepe3 TpaHcPopMaTop ToKa
WIN HallpsDKEHUS, UAna30H MepBUYHOM LN TpaHchopMaTopa SBISETCS 3aKa3aHHBIM
Jana30HoOM MOKa3aHUi, JUana3oH BTOPUYHON LenHu TpaHcopmaTopa SBISETCS AUa-
[IA30HOM BXOJIHOT'O CUTHAJA.

OCHOBHYIO U JIOMOJIHUTENIbHYIO MOTPEIIHOCTh JIJIsi MPUOOPOB € THANa30HOM
MOKA3aHUM, OTJIMYAIOUIMMCS OT JIHarna3oHa MU3MEPEHUHN OINpEeNeNsATh Ha 3aKa3aHHOM
JIMara3oHe MOKa3aHUui U Ha JHUana3oHe MOKa3aHUM, COOTBETCTBYIOLIEM AUAINA30HY U3-
MEPEHHI BXOJJHOT'O CUTHAJIA.

Ha npubop mopaBaTh BXOAHOW CHUTHAaj, COOTBETCTBYIOIIUA KOHTPOJIBHBIM
ToukaM. KOHTpOJIbHBIE TOUKH, 3HAUEHHUSI BXOJTHOI'O CUTHAJA U JI0ITyCKaeMble 3HAUCHHUS
B KOHTPOJIBHBIX TOUYKAX JJIs1 TPOBEPKH OCHOBOM MOTPENTHOCTH MPUBEICHBI B TA0IUITAX
E.1- E.4 npunoxeunus E. (H3menennan peoaxkyus, Hzm. Ne 1).

[Ipumeuanue — B tabimuax E.1- E.4 npunoxenus E npuBeneHsl pacueTHbIE
3HA4YEeHMsI JOIYCKAaeMBbIX NOKa3aHUI MpUOOpa, IpU MPOBEPKE YUUTHIBATH YCTAHOBIEHHOE
Ha MpUOOpe KOJIMYECTBO 3HAKOB IocIe 3ansaTol. (M3zmenennan pedaxyus, Hzm. No 1).

B xauecTBe UCTOYHMKA BXOJHOTO CUTHAJIA UCIIOIb30BATh UCTOYHUK KaTHOpo-
BAHHBIX HANPSKECHUN U TOKOB.

4.6.6.2 OnpeneneHue OCHOBHOM IMOTPEIIHOCTH Mpubopa Mpu M3MEPEHUU Ha-
NPSYKEHUS WM CUIIBI IEPEMEHHOTO TOKA

1) Onpenenenre OCHOBHOW MOTPEIIHOCTHM HA AWANa3oHE IMOKAa3aHUM, COOT-
BETCTBYIOILIEM JMAIa30Hy U3MEPEHUI BXOJHOIO CUTHaja

OnpeneneHre OCHOBHOM MOTPEIIHOCTH CIEAYET MPOBOJUTH METOJOM Mps-
MBIX U3MEPEHMI BO BCEX KOHTPOIBbHBIX Toukax Tabmuis! E.1 mpunoxenus E.

Ha mpubop momaBate BxomHo# curHan ¢ gactoror (50 £ 1) I'm wmm (400 +
10) I'1 B 3aBUCMMOCTH OT UCIIOHEHUS iprbopa. (Beeden oononnumenvrno, Hzm. Ne 1)

3a BBIXOJIHOM CUTHAJI IPUHUMATH MOKa3aHUs U(POBBIX UHIUKATOPOB.
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Pacuet oCHOBHOW MTPUBECHHOW MOTPEITHOCTH BECTHU 0 (hopmyrie:

_N_N6

5 100 , (1)

k

rae N — IoKa3aHue UCIBITYEMOro MpUOOpa, COOTBETCTBYIOLIEE MPOBEPSIEMON
TOYKE;

N, — 3TaJOHHOE 3Ha4Y€HUE BXOAHOro curHaia (cM. tabmuny E.l1 nmpunoxeHus
E);

N; — HOpMUPYIOILIEE 3HAYECHHUE PABHOE MOIYJIIO PAa3HOCTU BEPXHErO M HUXK-
HEro MPEACIIOB Uana3oHa NOKa3aHui.

2) OnpeneneHre OCHOBHOM MOIPELIHOCTH Ha 3aKa3aHHOM Juana3oHe IoKa3a-
HUM clieyeT MPOBOAUTH BO BCEX KOHTPOJIBbHBIX Toukax Tabmuis! E.1 npunoxenus E.

3a BBIXOJHOW CUTHAJ MPUHUMATh MOKa3aHUs [IU(PPOBBIX HHAUKATOPOB.

PacyeT ocHOBHO# NpUBEIEHHON MOTPEIIHOCTH BecTu 1o popmyse (1),

rae N — IoKa3aHue UCHIBITYEMOro puOOpa, COOTBETCTBYIOLIEE MPOBEPSIEMON
TOYKE;

N, — 3TajlOHHOE 3HAYEHHE BBIXOIHOT'O CUTHAJIA,

Nj — HopMHpYyIOLIIee 3HAYEHUE PABHOE MOAYJIIO Pa3HOCTH BEPXHETO U HUXKHE-
IO IIPEAECIIOB AUana3oHa NOKa3aHWi.

[TpuOop cunTaroT BBIAEPKABLUIMM UCIBITAHUE, €CIIM €r0 OCHOBHAs IPUBEJICH-
Hasl MOTPELIHOCTh, paccuuTaHHas 1o ¢opmyne (1) He mpeBbIIAET NPEEIIOB JOIMyC-
KaeMOIl OCHOBHOM MPHUBEICHHOM MOrPENIHOCTH, YKa3aHHbIX B Tabmuue 11.

4.6.6.3 OnpeneneHue OCHOBHOM TMOTPENIHOCTH MpUOOpa MpHu mpeodpa3oBa-
HUU B BBIXOJTHOM aHAJIOrOBBIM CUTHAJI HANIPSKEHUS UM CHJIBI TIOCTOSIHHOTO TOKa

OnpeneneHre OCHOBHOW MOTPEIIHOCTH MPOBOAUTH METOAOM MPSMBIX HIIN
KOCBEHHBIX U3MEPEHUI BO BCEX KOHTPOIBbHBIX TOukax Tabmuisl E.2 mpunoxenus E.

3a BBIXOJIHOM CUT'HAJI IPUHUMATh BBIXOJHOW aHAJIOTOBBIN CUTHAIL.

PacuyeT 0CHOBHOM NpUBEIEHHON MOTPEMIHOCTH BecTu 1o popmyte (1), e

N — IEeHCTBUTENBHOE 3HAYEHUE BBIXOAHOIO AHAJIOTOBOIO CUTHAJA, ONpele-
JIEHHOE 110 00pa3L0BOMY IPUOOPY, COOTBETCTBYIOIIEE TPOBEPSAEMOM TOUKE;

N, — 3Hau€Hue NPOBEPSIEMON OTMETKH B €IMHULAX BBIXOAHOI'O CUTHAJA (CM.
tabnuiy E.2 npunoxenus E);

rae Ny — HOPMHpPYIOIEE 3HAYEHHE BBIXOJHOIO aHAJIOrOBOTO CUTHANIA (CM.

Tabmmiry 9.
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[Tpubop cunTarOT BBIIEPKABIIUM UCIBITAHUE, €CJIA €0 OCHOBHAS MPUBEJICH-
Hasl TOTPEIIHOCTh, paccuuTaHHas 1o Gopmyse (1) He mpeBbIlIaeT MPeaesoB JI0Myc-
KaeMOi OCHOBHOM MPUBEIEHHON NMOTPEIIHOCTH, YKa3aHHbIX B Tabauue 11.

4.6.6.4 JlonmyckaeTcs MpOBEPSITh OCHOBHYIO MOTPEIIHOCTh MPU U3MEPEHUH HA
MPOLICHTHOM LIKAaJIE.

Pacuer ¢ ucnosib30BaHUEM MPOLEHTHOM MIKaJIbl BECTH MO PopMyJie:

0=N-N,, (2)

rae N — moka3aHusi UCIIBITYeMOTro mipubdopa, %o;

N, — 3HaueHUE NPOBEPSEMON OTMETKH JJIs MPOLIEHTHOW IIKAJIbI, Y.

4.6.6.5 ITpubop cunTaroT BBIJEPKABIINM HCIIBITAHUE, €CIIA TTOKA3aHUS HAXO-
JATCSI B YKa3aHHBIX JOMYCKAaE€MbIX IMpeJesax U €ro OCHOBHAs MPUBEIEHHAs MOTPEIl-
HOCTb, paccuuTaHnHas 1o ¢popmyJe (1) v (2), He mpeBbIIAET MPEACIIOB I0MTyCKaeMOM
OCHOBHOM MPUBEJIEHHOIN MOTPEIIHOCTH, YKa3aHHbIX B Tabmue 11.

4.6.6.6 OnpeneneHre OCHOBHOM MOTPEIIHOCTH TPUOOpa MpH U3MEPEHUH Yac-
TOTBI BXOJHOTO curHana (Beeoen oononnumenvno, Hzm. Ne 1)

C nomomipio reHepaTopa WM HCTOYHMKA KaauMOpPOBAHHBIX HANPSDKEHUH WU
TOKOB 33J1aBaTh YacTOTy B auamna3zoHe uzmepeHuit ot 45 no 65 I'u (ot 300 no 500 I'i),
co 3HayeHueM, paBHbIM 20 u 100 % HOMUHATBLHOTO 3HaYEHHUSI BXOJHOT'O CUTHAJA.

Omnpenenenre aOCONIOTHOW OCHOBHOHM TMOTPENTHOCTH MPU MU3MEPEHUHU YacTO-
ThI CJIEAYET MPOBOIUTH BO BCEX KOHTPOJIBHBIX Toukax Tabmuisl E.3 npunoxenus E.

3HaveHne a0COFOTHOM MOTPEITHOCTH OMPEACIISIOT o (hopmyre:

A=N-N,, 3)

rae N — nokasaHue npudopa B MPOBEPSEMON KOHTPOIbHOM TOUKE;

N, — pacueTHOe MoKa3aHue B MIPOBEPSIEMON TOUKE, AJI KOTOPOMl ompeensier-
cst morpemHocTh (cM. Tabnuny E.3 npunoxenus E).

[Tpubop cuMTAOT BBIIEPIKABIINM HCIBITAHUE, €CIM €r0 OCHOBHAS IOTPEIIl-
HOCTh, paccunTaHHas o gopmysie (3), He MPEBBINIACT MPEACIOB JOIMyCKaeMoi abco-
JIOTHOM OCHOBHOM MOTPENTHOCTH, YKa3aHHBIX B Tabmuie 11.

4.6.6.7 OnpeneneHrne OCHOBHOM MOTPEIIHOCTH mpubopa IMpu npeodpa3zoBa-
HUU YacTOThl BXOJHOTO CHTHaja B BBIXOAHOW aHaNoOroBbIi curHan (Beeden oonoi-

Humenvho, Hzm. Ne 1)
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C nomolplo reHeparopa WM HCTOYHMKA KAJIMOPOBAHHBIX HANPSLDKEHUN U
TOKOB 3aJ1aBaTh YacTOTy B auana3zoHe uaMepenus ot 45 mo 55 'y (ot 300 mo 500 I'i),
co 3HaueHueM, paBHbIM 20 1 100 % HOMUHAJIBHOTO 3HAYEHUSI BXOJHOTO CUTHAJIA.

OrnpeneneHre OCHOBHOM NPHUBEICHHOW MOTPEIIHOCTU CJEAYEeT MPOBOIUTH
METOJIOM TIPSIMBIX MJIM KOCBEHHBIX M3MEPEHUN BO BCEX KOHTPOJIBHBIX TOYKAaX TaOJIH-
bl E.4 npunoxenus E. OCHOBHYHO NPHUBEICHHYIO MOTPEUIHOCTh OMPEACISIIOT I10
dopmyne (1), rae

N — NelCTBUTENBHOE 3HAYEHHE BBIXOJHOTO AHAJIOTOBOTO CHUTHANA, ONpenae-
JIEHHOE 110 00pa3IoBOMYy MPHUOOPY, COOTBETCTBYIOIIEE MTPOBEPSIEMON TOUKE;

N,— pacueTHOE 3HAY€HUE BBIXOJHOTO aHAJIOTOBOIO CUTHAJa, COOTBETCTBYIO-
mee npoBepsieMoit Touke (cM. Tabmuity E.4 mpuioxenus E);

N) — HOpMUpYIOIIIEe 3HAaUYCHHE BBIXOHOTO aHAJIOTOBOTO CUTHaia (CM. TalJIu-
iy 9).

[IpuGop cuuTaroT BBIAEP)KABIIMM HCIBITAHUE, €CJIM €TI0 OCHOBHAS IMOTpPEIl-
HOCTb, HE TIPEBBIIACT MPEJIEIOB JOIMYCKaeMO OCHOBHOM MPHBEACHHOM MOTPENTHOCTH,

yKa3aHHbBIX B Ta0uie 11.

4.7 OdopmiieHne pe3yabTATOB MOBEPKU

IIpy DONOXWTENBHBIX pE3yNbTAaTax MEPUOAVYECKOM IIOBEPKM HA KOpPIyC
HAHOCAT 3HAK MOBEpPKH, B IMACHOPTE MPOBOJAT 3alKMCh O TOJHOCTH K NPHUMEHEHHIO.
(HU3menennan peoaxyus, Hzm. Ne 1)

[Ipu oTpuuaTeNbHBIX pe3ynbTaTax MOBEPKHM HEOOXOOUMO IPOBECTU
KaJUOpPOBKY U IMOBTOPHO BBIIOJHUTH POBEPKY OCHOBHOM MOTIpEIHOCTH 110 4.6.6.

[Ipu oTpHuLIaTENbHBIX pe3yibTaTax MOBTOPHOM NOBEPKH MPUOOpP B oOpalleHue
HE JIOMYCKAaloT MU Ha Hero ogopmisitor «M3BemeHne o HENpUrogHOCTH» B
COOTBETCTBUM C IPHUKAa30M MHHHCTEPCTBA NMPOMBILUIEHHOCTH U TOProsiau PO ot 2
uroiist 2015 r. Nel815. Ilpu 3T0oM 3HaK MOBEPKHU MOMJIEKUT NoralieHuro. (M3menennasn

peoaxkyus, Hzm. Ne 1)
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5S TPAHCIIOPTUPOBAHMUE U ITPABUJIA XPAHEHUSA

5.1 TpaucnoptupoBanue TpruOOPOB JOJKHO MPOU3ZBOJUTHCA B COOTBETCTBUU
c 'OCT 22261-94.

3HaueHMs KIMMAaTHYECKUX W MEXAHUYECKUX BO3JEWCTBHI Ha NMpHOOpPHI MpH
TPAHCTIOPTUPOBAHUU JOJKHBI HAXOAUTHCS B Mpeeiax, ykazaHHubix B 1.2.41 u 1.2.42.

Bo BpeMsi morpy304HO-pa3rpy304HbIX padOT U TPAHCHIOPTUPOBAHUS SALIUKH
HE JIOJDKHBI MTO/IBEPraThCsl PE3KUM yAapaM U BO3ACHCTBUIO aTMOC(EPHBIX OCA/IKOB.

Cnoco0 ykinagky SIMUKOB HAa TPAHCHOPTUPYIOLIEE CPEACTBO JOJIKEH MCKIIIO-
yaTh UX nepemMenieHue. [Ipu TpaHCIOPTUPOBAHUM CaMOJIETOM MPUOOPHI TOTKHBI OBITH
pa3MelleHbl B OTANIMBAEMbIX T€PMETU3UPOBAHHBIX OTCEKAX.

5.2 Ilpu TpaHCHIOPTHPOBAHUU MPUOOPOB KEIEZHOAOPOKHBIM TPAHCIOPTOM
BUJI OTIIPABKM — MEJIKAasi MAJIOTOHHAXXHAsI, TUII MMOJABUKHOIO COCTaBa — 3aKpPbIThI Ba-
IOH WK 1aTopMa ¢ YHUBEPCATbHBIM KOHTEMHEPOM, 3arpy>KEHHBIM J10 TTOJIHOM BMe-
CTUMOCTH.

5.3 Ilocne TpaHCHOPTUPOBAHMS MPU OTPULATEIBHOM TEMIIEpAaType OKpY-
KAIOIIET0 BO3/lyXa MPUOOPHI BBIAECP)KUBAIOT YIAKOBAaHHBIMU B T€UEHUE 6 4aCOB B yC-
noBusix xpanenust 1 'OCT 15150-69.

5.4 Xpanutb npubOpHI ClIeyeT NP CIAEAYIOLUIUX YCIOBUSX:

a) XpaHEHHUE B YIIAKOBKE:

— TeMIIepaTypa OKpPYKarollero Bo3ayxa J0/HKHA ObITh B Ipeaenax OT ILUIHC 5
1o roc 40 °C;

— OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa He 0onee 80 % npu mitoc 25 °C;

— COZIepKaHNEe KOPPO3UOHHO-aKTUBHBIX areHTOB (CEPHUCTBIN a3 U XJIOPUIbI)
HE JIOJDKHO TPEBBIIIATh 3HAYEHWH, YCTAHOBJIEHHBIX A aTMoc(depsl 000ro THma
no 'OCT 15150;

— HaJIMYME MapoB KUCJIOT U LIEIOYEH HE TOMyCKAETCA.

0) 0e3 ymaKkoBKHU:

- TeMIIEpaTypa OKpy>Karouiero Bozayxa ot mnoc 10 go mroc 35 °C;

- OTHOCHUTENbHAS BIAXKHOCTh Bo3Ayxa He 6omnee 80 % mpu mtoc 25 °C.

— CcoZIep>KaHre KOPPO3MOHHO-aKTUBHBIX areHTOB (CEPHUCTHIN T'a3 U XJIOPHUIbI)
HE JIOJDKHO TPEBBINIATh 3HAYEHUM, YCTAHOBJIEHHBIX Mg aTMocdepsl JH000ro TuIia
no 'OCT 15150;

— HaJIMYME MapOB KUCJIOT U LIEN0YEN HE T0IyCKAETCA.

XpaHeHue npubopoB y U3rOTOBUTENSL U TOTPEOUTENST PEKOMEHYETCs TPOU3-

BOJIUTDH B 3aKPBIThIX CKJIAJCKUX IMOMCIICHUAX Ha CTCIIIAXKaxX B HOTpC6PITCJ'IBCKOﬁ Tape.
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6 TAPAHTUU U3I'OTOBUTEJIA

6.1 T'apaHTHITHBIN CPOK AKCIUTyaTanuu NpubopoB — 36 MecsIeB ¢ MOMEHTa
BBO/JIa TPUOOPOB B IKCILTYaTaAIUIO.

[Ipumeuyanue — [lomyckaeTcsi yBelIMUYE€HHUE TapaHTHUIHOTO CpOKa JKCIUTyaTa-
MU TPUOOPOB B COOTBETCTBUHU C [[oroBOpOM Ha MOCTaBKY (MO COTJIALIEHUIO CTOPOH).

["apanTuiiHbI CPOK XpaHEeHUs: — 12 MecsAleB C MOMEHTA U3TOTOBJICHUS TPU-
oopa.

6.2 U3rotoButenb rapaHTUPYET COOTBETCTBUE MPUOOPA TPEOOBAHUAM TEXHU-
yeckux ycinoBuit TY 25-7504.219-2012 npu coOnroaeHNnN CIEeayOMNUX TPaBUl:

— COOTBETCTBHE YCJIOBHI 3KCIUTyaTallMu, XpaHEHUs, TPAHCIIOPTUPOBAHUS W3-
JIO’KEHHBIM B HACTOSIIIEM PYKOBOJCTBE;

— o0ciyuBaHue prudopa JOJKHO MPOU3BOAUTHCS B COOTBETCTBUU C TpeOoO-
BaHUSIMU HACTOSIIETO PYKOBOJCTBA MEPCOHATIOM, MPOLIEAIINM CHelHaIbHOoe 00yue-
HUE.

6.3 TloTpeOuTenp AuIIAaeTCs MpaBa HAa TAPAaHTHIHBINA PEMOHT:

— MpY HECOOI0/ICHUH NoTpeduTeNeM TpedoBaHuii 6.2;

— MPU HAPYIIEHUH COXPAHHOCTU TFapaHTUHHBIX STUKETOK (MJIOMO) Mpearpu-

ATUA-U3TOTOBUTEIIA.
7 CBEJAEHUS O PEKVIAMALAX

7.1 Ilpu oTkaze B paboTe MM HEUCIIPABHOCTU MpHOOpa B MEPUOJ ACHCTBUS
rapaHTUIHOTO CPOKa MOTPEOUTENEM JODKEH OBITh COCTABJIEH aKT O HEOOXOIUMOCTU
PEMOHTa M OTHPABKHU NprOOpa U3rOTOBUTEITIO.

7.2 EnuHuYHBIE OTKa3bl KOMIUIEKTYIOIIUX W3/EJIUNA HE SBISIOTCS MPUYMHON

JUISL IPEABSABICHUS IITPAPHBIX CAHKIIHM.
8 YTUJIM3AILIUA

8.1 IIpubop He mpeacTaBisIET ONMACHOCTH IS JKU3HU, 3/I0POBBS JIFOJEH U OK-
pyXarole cpeapl Mocjie OKOHYaHUSI CpOKa AKCIUTyaTallMd W MOJJICKUT YTUIIU3AIUN

10 TCXHOJIOTHUH, HpI/IH}ITOI‘/’I Ha MPpCANPHUATHH, SKCILTYAaTUPYIOIIEM JaHHOC U3ACIINC.
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[Tpunoxenune A
(obs13aTenpHOR)

0IT4.140.320

OO01umii Bu, rabapuTHBIE U YCTAHOBOUYHBIE pa3Mepbl TPUOOPOB
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Buipes (1:2)
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| | |
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| ‘ |
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| ‘ \
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! i \
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B1 ]
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1 — mepenHsis paMka;
2 - nepeaHsis MaHeNb;

3 4
— = > — - — — - N
( > =/ g )
B ﬂ 1
[— i M
+ (M
| — l
| ﬂ ) 1,
. q | @ _— = $1
[ | A = — A
7 , ,
/
Taonmua A7
[adapume [asmes, [adqpumsie yemanobosnee | Boipes 6 wume
Tun npudgpa ' FOFHEDE, 111 i
H | H 1|4 A7 A2 B1 | B2
umean vo | 120 103 | 756 | 125 5w
U796/ % | % | 103 | 76| 100 w | g2 | g%
winon AN AR AN AN 7% 1687 | 687
woon % | 48 |8 | 215| M0 | W | 92| 450

3 — 3aHss 3alUTHAS KPBILIKa,
4 - xopmyc;

Pucynok A.1 — O6mwmii Buj, rabapuTHBIE U YCTAHOBOYHBIC pa3Mephbl MPUOOPOB
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[Tpunoxenue b
(obs13aTeIBpHOE)

CxeMbl BHEIIHUX MOAKIOYEHUN TpruOOpOB

K npubGopam u3MepeHHsI M KOHTPOJIA

17 | 18 | 19 | 20

13 14 13 14
ITIT0211 1.1 | 1.2 | 21 | 22| + - " _
DOUT1 | DOUT2 |ANOUT1|ANOUT?2
Bxon RS485 IIntanue
L | N A|lB | R || L |+ |+ | -
1 2 5 6 7 8 9 10 11 12
HUcTouHuk A B + _
BXO/HOI'0
CHrHaJa RS485 HcTounuk
MUTAIOLIEro
1051 HaNPsIKeHUsT
RS232
l« k II9BM

a) s ucnoJiHeHui ¢ napamerpom ¢ = SBH, 12BH, 24BH

K npuGopamM u3MepeHHss M KOHTPOJS

13|14 15|16 | 17 | 18 | 19 | 20

TI{I021T w122 fz2| « | -]+ -
DOUT1 | DOUT2 [ANOUT1|ANOUT2

Bxon RS485 Ilutanue
L | N A|B|R|ew| L L| N
1 2 5 6 7 8 9 10 11 12
] |
HcTouHnk A B
BXO/IHOI'0
CHTrHaJIa RS485 Unirr
nn
RS232
»LKH3BM

0IT4.140.320

Uy — HanpsbkeHue nuranus ot 85 10 253 B nepemenHoro Toka yactotou 50 'y uima ot 120 o 265 B no-
crositHHOrO ToKa (220BY), Hanpspkenue mutanus ot 85 mo 253 B mepemennoro Toka yacrotoit 50 't (230B).

0) s ucrojHeHu ¢ mapameTpom ¢ =220BY, 230B

Pucynok b.1 — Cxemsl noaxmouenus: mpudopos LITT021T
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T k [I9BM
RS232
I K npuGopam mu3mMepeHus
M KOHTpOJSHA
RS485
A B
| |
8 9 10 11 12 13 14 15
A | B R |GND| + - |11 | 12
RS485 ANOUT1| DOUT1
Bxopn ) IIuranme
117211
L | N m + 1 - | L
1 2 5 6 7
L | |
HcTounnk + _
BXOJTHOI'0
CHIHAMA HcTouHnk
MUTAIOLIEro
HATIPSIZKEHUSI

a) U1 ucrtoJiHeHui ¢ mapamerpom ¢ = SBH, 12BH, 24BH

T k IIBM
RS232
nm K npubGopam mu3MepeHHusn
U KOHTPOJIS
RS485
A B
| |
8 9 10 11 12 13 14 15
A B R |GND| + - 1.1 | 1.2
RS485 ANOUT1| DOUT1
Bxon 720 IIutanue
L | N IH L~ |1
1 2 5 6 7
|
HUcTouHuk
BXOJTHOI'0
CUrHaJja Unir

U — HanipsbkeHune nutanus ot 85 10 253 B nepemennoro toka yacrotor 50 I'p wm ot 120 mo 265 B mo-
crositHHOro ToKa (220BY), Hanpsikenue nutanus ot 85 1o 253 B nepemennoro Toka yacrotoit 50 ' (230B).

0) /U1 ucnoJiHeHUH ¢ mapameTpoM ¢ = 220BY, 230B

Pucynok b.2 — Cxemsbl noakirouenus mpudopos HITT7211
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T k [IDBM T k IIDBM
RS232 RS232
1N 11 K npudopamM u3MepeHHUSI M KOHTPOJS
RS485 RS485
A B A B
| | | |
9 10 11 12 13 14 15 16 17 18 19 20 21 22
Al | B1 | R1 |GND1| A2 | B2 | 1.1 | 1.2 | 2.1 | 22 | + - + -
RS485-1 RS485-2 | DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxopx IIuranme
LIIT9611
L |N + |+ | - |L
1 2 5 6 7 8
[ 1 |
HcTounuk + _
BXOJIHOI'0
CHIHAJIa HcTounuk
MUTAIOLIEro
HATIPSIZKEHUSI

a) U1 ucrtoJiHeHui ¢ mapamerpom ¢ = SBH, 12BH, 24BH

T k IIPBM T k [IPBM
RS232 RS232
1 n K npuGopamM mu3MepeHHSs H KOHTPOJHA
RS485 RS485
A B A B
| | | |
9 10 11 12 13 14 15 16 17 18 19 20 21 22
Al | B1 | R1 |GND1| A2 | B2 | 1.1 | 1.2 | 2.1 | 2.2 | + - + -
RS485-1 RS485-2 | DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxox IIuranme
LIIT9611
L | N L|~N|L
1 2 5 6 7 8
|
HUcTouHuk
BXOJHOI'0
CHrHaJa Unin

Usr — HanpsbxeHue nutanus ot 85 110 253 B nepemennoro Toka yacroroit 50 I' vwm ot 120 1o 265 B nocto-

stHHOTO TOKa (220BY), Hanpsbkenue muranust ot 85 10 253 B nepemenHoro Toka yactotoit 50 'y (230B).
0) s ucroJaHeHu ¢ mapameTpom ¢ =220BY, 230B

Pucynok b.3 — Cxemsbl noaxmtouenus: mpudoopos LITT9611
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T k IIBM T k IIDBM
RS232 RS232
1 1 K npudopamM u3MepeHHUS M KOHTPOJs
RS485 RS485
A B A B
| | | |
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Al | B1 | R1 [GND1| A2 | B2 | R2 |GND2 1.1 | 12| 21|22 + - + -
RS485-1 RS485-2 DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxox LT 2011 IIuranme
L N + + - _L_
1 2 5 6 7 8
[ ] L
Hcrounnx + -
BXOJTHOI'0
CHIHAJIA HUcTounuk
NMHUTAIIEr0
HATIPSIZKEHUSI

a) s ucnoJiHeHui ¢ napamerpom ¢ = SBH, 12BH, 24BH

T k IIDBM T k IIBM
RS232 RS232
I 1041
K npudopamM uH3MepeHHUSI M KOHTPOJS
RS485 RS485
A B A B
[Ris2|
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Al | B1 | R1 [GND1| A2 | B2 | R2 |GND2 1.1 12|21 |22 + - + -
RS485-1 RS485-2 DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxox 1112011 IInTanue
L | N L|N|L
2 5 6 7 8
HcTouHnk T T
BXOJHOI'0
cHUrHaja Unr

Uyr — HanpsbxeHue nutanus ot 85 1o 253 B nepemennoro Toka yacroroit 50 I' vm ot 120 1o 265 B nocto-
ssHHOTO TOKa (220BY), Hanpsbkenue nuranus ot 85 1o 253 B mepemenHoro Toka yacroroii 50 'y (230B).

0) 715 ucrojHeHu ¢ mapameTpom ¢ =220BY, 230B
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B) At ucnionnenus LI1120I1 6e3 unrepdeiica RS485 ¢ nutanunem 12BH, 24BH

Bxopn IIIT12011 IInTanne
L|N + |- | L
2 6 7 8
A A
HUcTouHuk
BXO/JHOT'0
CHUI'HaJIA + -
HCTOYHHK
NHUTAIOIIEr 0
HANPSKEHUsT

Bxox 1112011 IIutanue
L | N L|N|L
2 6 7 8
HcTouHnk T T
BXOJHOI'0
CHIHAJIA Unur

Usr — HanpsbkeHne nutanus ot 85 1o 253 B nepemennoro Toka yacroroit 50 I' vwwm ot 120 1o 265 B octo-

ssHHOTO TOKa (220BY), Hanpspkenue uranus ot 85 1o 253 B mepemenHoro Toka yacroroii 50 'y (230B).

r) nist ucnoaaenust 1112011 6e3 unrepdeiica RS485 ¢ nuranuem 220BY, 230B

Pucynok b.4 — Cxembl noaktouenus mpudopos LITT1201T
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[Ipnnoxenue B

(obs3aTenpHOR)

CxeMa cTpyKTypHas mpuoopoB

Bxoanoi
CUT'HAJI
U —> >
AP @ | M [ H
I > TT @ [ cH [T Ll KY
‘ A A T_)
> RS485-1
o H1 28 > YU <
+5B
ITutanne . I TH T 5B :YI/I ) RS485-2
JIB1
> Pl —>
JIB2
> P2 ——
R AB1
o T3 +15B ;yABl—)
> AB2
ENE +15B >YAB2_>

J1 — nenurens;

@ — punbTp;

TT — TpanchopmaTop TOKa;

CH — crabunuzarop HanpspKeHUs;

AIII — ananoro-nugpoBoi mpeoOpazoBaTeb;

M — MUKPOKOHTpPOJLIED;

ITH — npeoOpazoBaTens HAMPsHKEHUS, YCTAHABIMBAETCS B 3aBHCUMOCTH OT UCIIOJIHEHUS TPrOOopa;

[TH1 — ITH4 — npeobpa3zoBaTenn HAMPSHKCHHUS;

W — unnukaropsr;

KY — kHonku ynpasneHus;

YU1, YU2 — y3ne1 uatepdeicos;

P1, P2 — onTO31€KTpOHHBIE PEJIE TUCKPETHBIX BBIXO/0B;

YABI1, YAB2 — y311bl aHQJIOTOBBIX BBIXO/IOB;

RS485-1, RS485-2 — nuann uHTEpdEiicos;

J1B1, IB2 — aucKpeTHBIE BBIXO/bI;

ABI1, AB2 — aHayioroBbsI€ BBIXOJbI.

[Ipumeuanus

1 Bxomnoii curnan nogaercs Ha AIlIl y BOoTbTMETpOB Yepe3 NeauTensb U PUIbTp, y aMIepMeTPOB
yepe3 TpaHcGopMaTop ToKa U PUIIbTP.

2 KonuuecTBO MHAUKATOPOB, HHTEP(EHCOB, TUCKPETHBIX U aHATIOTOBBIX BBIXOJIOB 3aBUCHUT OT HC-
MOJTHEHHSI TIpUOopa.

3 Bce BBIXOJHBIE Y3J1bl UMEIOT TAIbBAHUYECKYIO Pa3BS3KYy.

Pucynok B.1 — CxemMa cTpykTypHas.

60



0IT4.140.320

[Tpunoxenune I
(obs3aTenbHOR)

[IpoTtokon oOMeHa qaHHBIMU IO UHTEpENCy

[Ipubop MoxkeT paboTaTh B COCTaBe MOJEBOM CETH HA OCHOBE MOCIEAOBa-
TenbHOro uHTepdeiica RS-485 ¢ mporokomom Modbus RTU B kauecTBe BenoMoro
YCTPOMCTBA.

Onucanue oOMeHa TaHHBIMU TI0 MOCJe0BaTeIbHOMY UHTEpdecy

Jlist orpanHuzanuu oOMEHAa JaHHBIMH HMCIOJIB3YIOTCS TPU YPOBHS MOJENU
ISO/OSI:

o (U3HUECKHUIL;

e KaHAJIbHBIM;

o TPUKIATHOM.

OOMeH JaHHBIMU HA MPHUKIAJHOM YPOBHE MOXKET MPOUCXOAUTH MO MPOTOKO-

J1aM, OITMCAHHBIM CJIEYIOIIUMH CTaHJAPTAMU:

* «MODBUS Application Protocol» (Modbus Organization, Inc.) Bepcuu 1.1b;

* T'OCT P M3K 60870-5-101-2006.

Hacrtpolika Ha HE0OXOAUMBIN MPOTOKOJ Tepeaadun He TpeldyeTcs. YCTpOoicTBO
OMpeJeNsieT ero aBToMaTuyecku no gopmary BXoAsumx KaapoB. BosMoxxHa moouepe-
Has paboTa 1Mo 00erM MPOTOKOIaM 03 MOTEPh TaHHBIX.

JIns mpencTaBiIeHrs 3HAYEHUM HEKOTOPBIX YMCEN Ha IIPUKIIAJHOM YPOBHE HUC-
nosib3yrorcs opmarsbl cranaapra IEEE 754-2008. Ynomunaembie B 3ToM paszene ¢hop-
MAaTbl YACEJ OAUHAPHOM, IBOMHON U JIBOWHOMN PACIIMPEHHONM TOYHOCTH OTHOCSTCS K OTO-
My CTaHJapTYy.

Jlanee B 3TOM pasjesie ONMKUCHIBAIOTCS OTIMYUTENbHBIE 0COOEHHOCTH Mpudopa,
HE PEMIaMEHTUPOBAHHBIC BBIIICYKA3aHHBIMU CTaHIAPTaMH.

I'.'1 TEPMUHBI U OIIPEJAEJIEHUSA

JlecATHYHASA TOYKA — pa3feluTeNb Lol U ApoOHON yacTu yucia. B He-
KOTOPBIX KYJIbTypaX CHHOHUMOM T€PMUHA SIBISETCS 3aNAMAsl.

CpenHexBaapaTnyecKoe 3Ha4eHHE — €CJIM HE YKa3aHO MHaye, oApa3zyMe-
BaeTcsi 0oJiee y3KHil CMBICI, YEM B MaTeMaTHUKe, a IMEHHO 3HaYeHHEe OCHOBHOM M3Me-
pSIEMOU BEJIMYMHBI.

IIpsimoii MOPAAOK MAIIMHHBIX CJIOB — TaKOW MOPSIOK, MPU KOTOPOM 3a-
nuch (mepenaya, pacrojiOKEHHE W T.JI.) MHOTOCIOBHOM CTPYKTYpbl HAaUMHAETCA CO
CTapLIEro CJIOBA U 3aKaHYMBAECTCSA MIIaJIIMM. B 3TOM ciydae crapiiee cioBO pacrosa-
raeTcsi B maMsiTu 10 MEeHbIIeMy ajpecy. YacTHBIN cilydail MalllMHHOTO CJI0Ba — OAMT.

OOpaTHbIii MOPAAOK MAIIMHHBIX CJI0B — TaKOW MOPSAOK, IPU KOTOPOM
3amMch (mepenaya, pacroyiOKEHUE W T.J.) MHOTOCIOBHOM CTPYKTYpbl HAaUMHAETCA C
MJIQJUIETO CJIOBA M 3aKaHYMBAETCS cTapmuM. B 3ToM ciydae crapiiiee CioBO pacrnoa-
raeTcsi B maMsiTu 1o OoJbIlIeMy aapecy.

OcHoBHasi BeJIMUMHA — BEJIMYMHA, KOTOPOU yAenseTcss HauboJiplee BHU-
MaHHE IPU IPOEKTUPOBAHMM W3MEPUTEINBHOM AIMIAPATHOW M IMPOTPAMMHOU COCTAB-
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JSIOIMX Npudopa (4acTo ompenenseT NOoJHOE HauMEHOBAHMWE Mpubopa: JUIs aMIep-
METpa — TOK, JJIs1 BOJIbTMETPA — HAIPSIKEHUE).

I'.2 PEAJIM3ALUSA NPUKJIIAJHOI'O YPOBHS (Modbus)

Jannblie B mpoctpancTBe Modbus nmpencraBieHsl CTPYKTypaMu, OMTMCAHHBIMU
B Ta0Omune [.1.
Tabmuna I'.1 — CTpyKTypsl JaHHBIX

KosmnuectBo
Oo6o3HaueHne Onucanue
perucTpoB

F1032 > [TepBbIii perucTp coaepkuT miuaame 16 OUT ynciaa oquHapHON
TOYHOCTH, BTOPOU — CTapIIue

F0123 > [TepBbIil peructp coaepxut miaamue 16 OUT ¢ UHBEPCHBIM TI0-
psAIKOM OalT YKciia OAMHAPHONW TOYHOCTH, BTOPON — CTapIITNE

F3210 > [lepBbIit peructp cogepkut crapiue 16 OUT yrciaa oIuHAPHOM

TOYHOCTH, BTOPOU — MJIQIIIINE

JloctynHbie BenmruuHbI ipocTpancTBa Modbus npencrasnenst B Tabmute .2.

Tab6muma I'.2 — KapTa Benmmuun B npoctpanctse Modbus

Anapec Crpykrypa ();z:l:ylﬁ? Onucanue
0x0012 F1032 4 BropuuHslif TOK/HanpspkeHUe
0x0014 F1032 4 Yacrora
0x0016 F1032 4 [lepBUuHBI TOK/HATIPSKEHUE
0x0022 F0123 4 BropuuHslif TOK/HanpspkeHUE
0x0024 F0123 4 Yacrora
0x0026 F0123 4 [TepBUYHBIN TOK/HATTPSHKCHUE
0x0032 F3210 4 BropuuHblii TOK/HanpsbKeHHE
0x0034 F3210 4 Yacrora
0x0036 F3210 4 [TepBUYHBIN TOK/HATIPSHKCHUE

I3 PEAJIM3ALIUA ®U3UUYECKOI'O U KAHAJBHOI'O YPOBHEU
I'OCT P MJK 60870-5-101-2006

PDu3nYecKuil ypoBeHb. YCTPOWCTBO SBIAETCS KOHTPOIMPYEMOM CTaHLMEN
(BTopuuHbIi Slave). JlomycTums clieayronie KoHQUrypauu CeTH:

* TOYKA-TOUKA;

* paauanbHas TOUKa-TOYKa,

* MarucrtpajibHasl.

B o06oux HampaBieHusix (ynpaBlIeHHs] U KOHTPOJISl) UCHOJIb3YIOTCSI HECUMMET-
puuHble nenu ooMena V.24/V.28 Ha ckopoctax 1200 6ut/c u 6onee.

Ha xanaibHOM ypoBHe peain3oBaHa HeOamaHCHas nepeaada. AJIpecHoe mose
KaHaJIbHOTO YPOBHS OIHOOANTOBOE HECTPYKTYpUpOBaHHOE. MakcumanbHas JIJIMHA Kajl-
pa B 000oux HampaBieHusx — 255. Yucao noBTopeHuit Kaapos — 3.

Cnenmnanpaoe HazHaueHne ASDU k cooOmennsiM kaacca 2 HCTIOIb3yeTcsl 00-
pasom, onucaHHbIM B Tabnuie I7.3.

Tabmuua I'.3 - Cnenmnansaoe HazHauenne ASDU k cooOrieHusam kiacca 2

HNnentuduxarop Tuna IIpuyuna nepenayu
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I'4 PEAJINBAIIUA TPUKJIA/THOT'O YPOBHA I'OCT P MJK 60870-5-101
Oo6muit anpec ASDU nactpauBaercs: 1 wim 2 Gaira.
Anpec oobekTa uHpopMaru HacTpauBaercs: 1, 2 wim 3 6aiiTa, HECTPYKTYpUPO-

BaHHBIU.

[Ipuunna nepenaun HactpauBaetcs: 1 wnum 2 Gaiita.

[Ipumensiemblie ctanaptabie ASDU nepeuunciensl B Tadnuiie 1°.4.
Tabnunua [4 — Crannaptaeie ASDU 1 HazHaYeHHBbIE UM NIPUYUHBI TIEpeIadn

Homep Onucanue Oobo3HaveHune Hpn'mm,{
nepeaavu
1 OpnHodmeMeHTHast HHPOPMAIIHS M SP NA 1 2,3,5

13 3HayeHne U3MepseMON BEIMYMHBI, KOPOTKHUM popmat ¢ M ME NC 1 2,3,5
IIJIABAOILEH 3ansATON

30 OnHodmeMeHTHast ”HPOPMAIIHS C METKON BpeMEHHU M SP TB 1 2,3,5
CP56Bpems2a

36 3HavYeHNE U3MEPSEMO BeTUIMHBI, KOPOTKU (hopmart ¢ M ME TF 1 2,3,5
JIaBaroleit 3ansatoit ¢ metkoit Bpemenu CP56Bpems2a

45 OnHOMO3UIIMOHHAS KOMaH/a C SC NA 1 6,7

70 Konen nannmain3zanuu M EI NA 1 4

100 |Komanna ompoca C IC NA 1 6,7,10

102 |Komannga yreHus C RD NA 1 5

103 |KoMaHaa CHHXPOHM3AIMHU YacOB C CS NA 1 6,7

104 |Komanna TectupoBaHus C TS NA 1 6,7

Peann3zoBaHHBIE OCHOBHEBIC IIPHUKJIAIHBIC q)YHKI_II/II/IZ

- MHUIIMATU3AIHs padOThl CTAaHIINY;
- ¢OOp TaHHBIX MPU TTOMOIITH OTPOCA;

- 001U ONPOC CTAHIINU,
- CHHXpOHHU3AIIMS YacoB;
- mepeaaya KOMaHI;

- TeCTOBas MPOIIEYPA;

(GhoHOBOE CKaHUPOBAHHUE.

JlocTymnHbIe IOTB30BaTEN0 OOBEKTH HH(POPMAIINH MpeacTaBiIeHb! B Tabmuie I.5.

Tabnuma I.5 — Kapra o6bexToB nndopmaiiuu B ipoctpanctse 'OCT P MOK 60870-5-101

Anpec Onucanne
1 Yacrorta
2 Tox/HanpspxkeHne
4 JuckpetHblit Beixo 1
5 JIucKkpeTHBbII BbIXOA 2

1ECJ’II/I HC YKa3aHO MHAa4€, TO B CTAHAAPTHOM HAIIpABJICHUU.
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[Ipunoxenue /]
(obs13aTenpHOR)

PaboTa mUCKpEeTHBIX BBIXO/IOB
XBX A

Ld N

O 4:--
|
|
JB 4 I
|
|

B;;//// /////(

Bk

Brikn

I[B A

Bxn V
Brikn /A

ﬂB A

Bk 7 ’ t=26 y!

JIB 4 L | | > 5 e
Lo | |
e o
| |
BLIKJ'I ! !
JIB 4 | i i |
| |

JIB — nucKpeTHbIN BBIXO,
L — ycTaBka AMCKpETHOTO BBIXOAA.
[Ipumeuanue — [Ipu t =5, 6, 7, 8 BRIKIIFOYCHHUE C YUETOM 30HBI BO3Bparta b.

Pucynok JI.1 — Jloruka paboThl AMCKPETHBIX BbIXO0B Ipu t =3,4,5,6,7, 8
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3Ha4YeHMs BXOJHBIX CUTHAJIOB, JOIyCKAEMbIE ITI0KA3aHUS B KOHTPOJIBHBIX TOYKAX
IIPU U3MEPEHUU U TPEOoOPa30BaHUH BXOJIHBIX CUTHAJIOB

Tabmuna E.1 — IIpoBepka OCHOBHOI NOTPENTHOCTH NPU U3MEPEHUN HANPSKEHHS M CHITHI TOKA

VYcnoBHOE 0003Ha-
YeHHe Iuarna3oHa
mmepennii (b1%),

HOMHHAJILHOE 3HA-
YyeHue BXOIHOTO

Kon-
TPOJIb
Has
TOUKA

IIposepsiemas
OTMeTKa B %
OT HOMUHAJIb-
HOT'O 3Haue-
HUSI BXOAHOTO

OTaJOHHOE 3HAa-
YeHHE BXOHOI'O
CHTHAJIa B €1~
HUIIaX U3Mepsie-
MOH BEJTMYHHEI

Jonyckaemble 3HaYeHUS TOKa3aHUK mpubdopa™ ™,

B CIUHUIIAX U3MEPIEMON BETUINHEI (V)

curnana (Ny) curHana (x) (N kiracc TounocTH 0,2 Kiace TognoctH 0,5
1 2 0,02 or 0,018 mo 0,022 or 0,015 mo 0,025
2 20 0,20 or 0,198 nmo 0,202 or 0,195 mo 0,205
1B, 3 40 0,40 or 0,398 mo 0,402 or 0,395 mo 0,405
1A 4 50 0,50 ot 0,498 mo 0,502 or 0,495 nmo 0,505
5 60 0,60 or 0,598 mo 0,602 ot 0,595 nmo 0,605
6 80 0,80 or 0,798 nmo 0,802 ot 0,795 mo 0,805
7 100 1,00 or 0,998 mo 1,002 ot 0,995 nmo 1,005
8 120 1,20 or 1,198 mo 1,202 or 1,195 mo 1,205

1 2 0,04 ot 0,036 mo 0,044 or 0,03 mo 0,05

2 20 0,40 or 0,396 mo 0,404 or 0,39 mo 0,41

2 B, 3 40 0,80 or 0,796 mo 0,804 or 0,79 mo 0,81
2 MA, 4 50 1,00 ot 0,996 mo 1,004 or 0,99 mo 1,01
2A 5 60 1,20 or 1,196 nmo 1,204 or 1,19 nmo 1,21
6 80 1,60 or 1,596 mo 1,604 or 1,59 nmo 1,61

7 100 2,00 or 1,996 mo 2,004 or 1,99 mo 2,01

8 120 2,40 or 2,396 nmo 2,404 or 2,39 5o 2,41
1 2 0,10 or 0,09 mo 0,11 or 0,075 mo 0,125
2 20 1,00 or 0,99 mo 1,01 or 0,975 mo 1,025
5B, 3 40 2,00 or 1,99 mo 2,01 or 1,975 mo 2,025
5 MA, 4 50 2,50 or 2,49 nmo 2,51 or 2,475 nmo 2,525
5A 5 60 3,00 or 2,99 mo 3,01 ot 2,975 mo 3,025
6 80 4,00 ot 3,99 mo 4,01 ot 3,975 nmo 4,025
7 100 5,00 or 4,99 mo 5,01 or 4,975 nmo 5,025
8 120 6,00 oT 5,99 mo 6,01 oT 5,975 mo 6,025

1 2 0,20 or 0,18 mo 0,22 or 0,15 mo 0,25

2 20 2,00 or 1,98 mo 2,02 or 1,95 mo 2,05

10 B, 3 40 4,00 ot 3,98 no 4,02 oT 3,95 mo 4,05
10 MA 4 50 5,00 ot 4,98 no 5,02 ot 4,95 mo 5,05
5 60 6,00 or 5,98 mo 6,02 oT 5,95 mo 6,05

6 80 8,00 or 7,98 mo 8,02 or 7,95 mo 8,05
7 100 10,00 or 9,98 mo 10,02 or 9,95 mo 10,05
8 120 12,00 or 11,98 mo 12,02 or 11,95 nmo 12,05

1 2 0,40 or 0,36 mo 0,44 or 0,3 mo 0,5

2 20 4,00 ot 3,96 nmo 4,04 or 3,9 nmo 4,1

20 B, 3 40 8,00 or 7,96 mo 8,04 or 7,9 nmo 8,1
20 MA 4 50 10,00 or 9,96 mo 10,04 or 9,9 mo 10,1
5 60 12,00 or 11,96 nmo 12,04 or 11,9 nmo 12,1

6 80 16,00 or 15,96 mo 16,04 or 15,9 mo 16,1

7 100 20,00 or 19,96 mo 20,04 or 19,9 mo 20,1

8 120 24,00 or 23,96 mo 24,04 ot 23,9 nmo 24,1
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YcnorHOE 0003Ha- IIpoBepsiemas OTaJIOHHOE
yenue nuanasona | Kon- | ormerka B % | 3Ha4yeHMe BXOI- | JlomyckaeMble 3HaUeHHs MOKa3aHuii mpubopa**,
usMeperuil (b1¥), | Tpoib | OT HOMUHAIB- | HOIO CUTHAJIA B B €IMHHULIAX U3MEPSIEMON BeTMUUHBI (V)
HOMHUHAJIBHOE 3Ha- | Has | HOIO 3Ha4Ye- | AMHMIIAX U3Me-
YEHHE BXOJHOTO | TOYKA | HHSI BXOJHOTO | pIEMOM BEIMYH-
curnana (V) curnaia (x) Hel (N,) knacc Tounoctu 0,2 knacc Tounoctu 0,5
1 2 1,00 or 0,9 mo 1,1 or 0,75 mo 1,25
2 20 10,00 or 9,9 nmo 10,1 or 9,75 mo 10,25
50 B, 3 40 20,00 or 19,9 mo 20,1 or 19,75 nmo 20,25
50 MA 4 50 25,00 or 24,9 nmo 25,1 ot 24,75 no 25,25
5 60 30,00 or 29,9 mo 30,1 ot 29,75 nmo 30,25
6 80 40,00 or 39,9 mo 40,1 ot 39,75 nmo 40,25
7 100 50,00 or 49,9 nmo 50,1 ot 49,75 nmo 50,25
8 120 60,00 or 59,9 mo 60,1 ot 59,75 nmo 60,25
1 2 2,00 or 1,8 mo 2,2 or 1,5 mo 2,5
2 20 20,00 or 19,8 mo 20,2 or 19,5 mo 20,5
100 MB, 3 40 40,00 ot 39,8 nmo 40,2 or 39,5 mo 40,5
100 B, 4 50 50,00 or 49,8 mo 50,2 or 49,5 mo 50,5
100 MA 5 60 60,00 or 59,8 mo 60,2 ot 59,5 mo 60,5
6 80 80,00 or 79,8 mo 80,2 ot 79,5 mo 80,5
7 100 100,00 oT 99,8 mo 100,2 or 99,5 nmo 100,5
8 120 120,00 or 119,8 nmo 120,2 or 119,5 nmo 120,5
1 2 3,00 or 2,7 mo 3,3 ot 2,25 mo 3,75
2 20 30,00 or 29,7 mo 30,3 ot 29,25 nmo 30,75
150 mB 3 40 60,00 or 59,7 mo 60,3 ot 59,25 nmo 60,75
150 B 4 50 75,00 or 74,7 nmo 75,3 or 74,25 no 75,75
5 60 90,00 or 89,7 mo 90,3 ot 89,25 nmo 90,75
6 80 120,00 or 119,7 mo 120,3 | or 119,25 nmo 120,75
7 100 150,00 or 149,7 mo 150,3 | or 149,25 no 150,75
8 120 180,00 or 179,7 nmo 180,3 | or 179,25 mo 180,75
1 2 4,00 oT 3,6 nmo 4,4 or 3 o0 5
2 20 40,00 or 39,6 mo 40,4 ot 39 no 41
200 mB, 3 40 80,00 or 79,6 mo 804 or 79 pmo 81
200 B, 4 50 100,00 or 99,6 mo 1004 or 99 go 101
200 MA 5 60 120,00 or 119,6 nmo 1204 or 119 mo 121
6 80 160,00 or 159,6 mo 160,4 or 159 nmo 161
7 100 200,00 or 199,6 nmo 200,4 ot 199 nmo 201
8 120 240,00 or 239,6 mo 2404 ot 239 nmo 241
1 2 5,00 or 4,5 no 5,5 or 3,75 nmo 6,25
2 20 50,00 or 49,5 nmo 50,5 or 48,75 nmo 51,25
250 MB, 3 40 100,00 oT 99,5 mo 100,5 oT 98,75 mo 101,25
250 B 4 50 125,00 or 124,5 mo 125,5 | or 123,75 pmo 126,25
5 60 150,00 or 149,5 mo 150,5 | or 148,75 pmo 151,25
6 80 200,00 or 199,5 mo 200,5 | or 198,75 mo 201,25
7 100 250,00 or 249,5 nmo 250,5 | ot 248,75 nmo 251,25
8 120 300,00 oT 299,5 mo 300,5 | or 298,75 mo 301,25
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OTaJIOHHOE
YcnorHOE 0003Ha- IIpoBepsiemas
qerme quanasona | Kom- | ormerka B % SHaqCHHC JlommyckaeMble 3HaYEHHUS TTOKa3aHui npudopa™*,
msmepernii (b1%), |Tporb-| oT HoMHHANE- | L OAHOTO B CIMHHIIAX H3MepsieMOii BemnduHe! (V)
HOMHHAJILHOE 3Ha- | Hasg | HOrO 3Haue- curtana
YeHHeE BXOZHOTO | TOUKA | HHS BXONHOIo | - CArHHHaX
curnana (V) curnana (x) | ‘ovopAcMon Kiace ToyHocTH 0,2 Knacc TogHoctd 0,5
BenunHbI (N,)
1 2 7,60 or 6,8 5o 8,4 oT 5,6 10 9,6
2 20 76,00 ot 75,2 nmo 76,8 ot 74,0 mo 78,0
3 40 152,00 or 151,2 mo 1528 or 150,0 mo 154,0
380B 4 50 190,00 ot 189,2 mo 190,8 or 188,0 mo 192,0
5 60 228,00 oT 227,2 nmo 2288 ot 226,0 mo 230,0
6 80 304,00 ot 303,2 mo 304.8 or 302,0 mo 306,0
7 100 380,00 ot 379,2 mo 380,8 ot 378,0 mo 382,0
8 120 456,00 oT 455,2 nmo 456.,8 ot 454,0 nmo 4580
1 2 10,00 or 9 mo 11 or 7,5 mo 12,5
2 20 100,00 oT 99 mo 101 or 97,5 mo 102,5
500 mB, 3 40 200,00 or 199 no 201 or 197,5 nmo 202,5
500 B, 4 50 250,00 oT 249 no 251 or 247,5 nmo 252,5
500 MA 5 60 300,00 ot 299 no 301 or 297,5 nmo 302,5
6 80 400,00 ot 399 no 401 or 397,5 no 4025
7 100 500,00 ot 499 no 501 or 497,5 no 502,5
8 120 600,00 oT 599 no 601 or 597,5 no 602,5
1 2 15,00 or 13,5 mo 16,5 or 11,25 mo 18,75
2 20 150,00 or 148,5 mo 151,5 | ot 146,25 no 153,75
3 40 300,00 ot 2985 mo 301,5 | ot 296,25 no 303,75
750 B 4 50 375,00 ot 373,5 mo 376,5 | or 371,25 no 378,75
5 60 450,00 oT 4485 mo 451,5 | ot 446,25 no 453,75
6 80 600,00 ot 598,5 mo 601,5 | ot 596,25 no 603,75
7 100 750,00 or 748,5 mo 751,5 | or 746,25 no 753,75
8 120 900,00 ot 898.,5 mo 901,5 | or 896,25 no 903,75
1 2 20,00 or 18 mo 22 or 15 mo 25
2 20 200,00 or 198 nmo 202 ot 195 nmo 205
1000 mB, 3 40 400,00 ot 398 no 402 ot 395 pno 405
1000 MA 4 50 500,00 oT 498 no 502 ot 495 no 505
5 60 600,00 oT 598 mo 602 ot 595 no 605
6 80 800,00 ot 798 no 802 or 795 mo 805
7 100 1000,00 ot 998 no 1002 or 995 po 1005
8 120 1200,00 or 1198 nmo 1202 or 1195 mo 1205
1 2 40,00 or 36 no 44 ot 30 mo 50
2 20 400,00 ot 396 mo 404 oT 390 mo 410
2000 mB, 3 40 800,00 ot 796 no 804 or 790 mo 810
2000 mA 4 50 1000,00 ot 996 no 1004 or 990 mo 1010
5 60 1200,00 or 1196 nmo 1204 or 1190 mo 1210
6 80 1600,00 or 1596 no 1604 or 1590 mo 1610
7 100 2000,00 ot 1996 no 2004 or 1990 nmo 2010
8 120 2400,00 ot 2396 no 2404 or 2390 mo 2410
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Oranonnoe
YcoBHOE 0603Ha- IIpoBepsiemas .
qerme muanasona | Kon- | ormerka B % SHaqCHHC JlommyckaeMble 3HaYeHHUs TTOKa3aHui mpudopa™*,
wsMepennii (b1%), |Tpomb- | oT HoMHHANE- | DL OAHOTO B CIMHHIIAX U3MEPSEMON BeanduHSI (N)
CHTHaJIa
HOMUHAJIBHOE 3Ha- | Hasg | HOTO 3Haue-
B SIMHUIAX
YeHHE BXOJHOTO | TOYKa | HUsS BXOJHOTO o
curnana (V) curnana (x) M3MEpAEMOH Kiace ToyHocTH 0,2 Knacc TogHoctd 0,5
BeNM4IUHEI (N,)
1 2 100,00 or 90 mo 110 or 75 mo 125
2 20 1000,00 or 990 mo 1010 or 975 mo 1025
5000 MB, 3 40 2000,00 or 1990 nmo 2010 or 1975 no 2025
5000 MA 4 50 2500,00 ot 2490 no 2510 oT 2475 no 2525
5 60 3000,00 or 2990 no 3010 or 2975 no 3025
6 80 4000,00 ot 3990 no 4010 or 3975 no 4025
7 100 5000,00 or 4990 no 5010 oT 4975 no 5025
8 120 6000,00 oT 5990 mo 6010 or 5975 po 6025

* Tlapametp kona yciaoBHoro obosznavenwus [lIla—bl,b2 —c—-d—-e—f—g—h.

*# Jlnst ompenesieHuss OCHOBHOM MOTPEITHOCTH Ha Uara30He MOoKa3aHuii, COOTBETCTBYIOIIEM JIHa-
[1a30HY U3MEPEHUN BXOJHOI'O CUTHAJIA.

[Tpumeuanue — B Tabnuiie nmpuBeieHbl pacyeTHbIC 3HAYCHUS JONYCKAEMbIX 3HAYCHH, TIPU TIPOBEP-

Ke MprOOPOB YUUTHIBATH YCTAHOBJICHHOE HA MPUOOPE KOJNYECTBO 3HAKOB IMOCJIE 3aIATOM.

Tabnuua E.2 — [TpoBepka OCHOBHOM NMOTPEIIHOCTH TPU U3MEPEHUH YaCTOThI BXOAHOTO

CHUI'HaJIa
Jlomyckaembie 3HAUCHUS TTOKa3aHus pubopa, ['11,
YacToTa BX0I- o
Jnana3oH KoHnTtposns- ¢ nonyckoM 0,8 oT npezesia OCHOBHOM MOIPENIHOCTH
HOT'O CUTHAJIa,
yactorT, I'g Has TOYKa
I'n pacyeTHOE 3HAUYECHHE C YYETOM OKPYTJICHUS
1 45 ot 44,992 no 45,008 ot 44,99 no 45,01
2 48 ot 47,992 no 48,008 ot 47,99 no 48,01
3 50 ot 49,992 no 50,008 ot 49,99 no 50,01
ot 45 1o 65 4 52 ot 51,992 no 52,008 or 51,99 nmo 52,01
5 55 ot 54,992 no 55,008 ot 54,99 no 55,01
6 60 ot 59,992 no 60,008 ot 59,99 nmo 60,01
7 65 oTr 64,992 no 65,008 or 64,99 no 65,01
1 300 ot 299,92 no 300,08 ot 2999 no 300,1
2 350 ot 349,92 no 350,08 ot 349,9 no 350,1
ot 300 o 500 3 400 ot 399,92 no 400,08 ot 399,9 no 400,1
4 450 ot 449,92 no 450,08 ot 449,9 no 450,1
5 500 ot 499,92 no 500,08 ot 499,9 no 500,1

ITpumeuanue — [Ipu HEOOXOIMMOCTH IPOBEPKY MPOBOIUTH MPH JIFOOBIX 3HAYEHUAX YACTOTHI B AMAMa-
30HE, B 3aBUCHMOCTHU OT HCHOJHEHHs, oT 45 no 65 ['m (momyckaemast abCoNIOTHAsT MOTPEIIHOCTD

+0,01 I'n) mm ot 300 mo 500 I'ty (momyckaemast abcomroTHas nmorpemHocTs £0,1 ).
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Ta6muma E.3 — [IpoBepka OCHOBHOM MOTPEITHOCTH P MPeoOpa30BaHUN HANPSHKEHUN U

TOKOB
IMpoBepsiemasi| PacueTHble 3HaUEHUS
KOH- | otverka B % | BEIXOTHOTO AHATONOBO- Jlonmyckaemble 3HaUCHUS BBI)(;OSI[HOFO TOKa, MA,
Tpomb- | or HoMu- ro cursana (N, MA kiacc Tounoctu 0,5 (N)
Hast HaJIBHOT'O
touka | Bxomaoro |OT 0 mo|or 0 mo|or4 10 ot 0 10 5 MA, ot 0 10 20 MA, | oT 4 10 20 MA,
curnana (x) | SMA | 20 MA | 20 MA 0...2,5...5MA 0...10..20 MA | 4...12..20 MA
1 2 0,1 0,4 4,32 ot 0,075 mo 0,125 or0,3 100,5 | or4,22 no 4,42
2 20 1 4 7,2 ot 0,975 no 1,025 or 3,9 no4,1 or7,1 no7,3
3 40 2 8 10,4 ot 1,975 no 2,025 or 7,9 5o 8,1 or 10,3 mo 10,5
4 50 2,5 10 12 ot 2,475 no 2,525 07 9,9 1010,1 | o7 11,9 10 12,1
5 60 3 12 13,6 ot 2,975 no 3,025 or 11,9 no12,1 | or 13,5 no 13,7
6 80 4 16 16,8 ot 3,975 no 4,025 or 15,9 n0 16,1 | or 16,7 10 16,9
7 100 5 20 20 o1 4,975 no 5,025 o1 19,9 1020,1 | o1 19,9 1o 20,1
8 120 6 24 23,2 ot 5,975 1o 6,025 ot 23,9 mo24,1 | or23,1 no23,3
PacueTHple 3HAaUCHUS
IpoBepsiemast Jlomyckaemble 3HaYEHUS HAPsOKEHUS Ha Harpyske, B,
KoH- |ormerka B % | HAHUPKCHI HA Ha- kiacc Tounoctu 0,5 (N)
TPOJIb- | OT HOMH- rpyske (Ny), B
Had | HaJIBHOTO or 0 10 5 MA, ot 0 10 20 MA, | oT 4 10 20 MA,
Touka | Bxomsoro |0T0 1001010 OTAM0| " 5’5 s A 0...10.20 MA | 4...12..20 MA
curraia (x) | SMA | 20 MA | 20 MA 2.5 KOM 500 O 500 O
1 2 0,25 0,2 2,16 | 010,1875 100,3125 | 010,15 100,25 | or2,11 mo2,21
2 20 2,5 2 3,6 or2,4375 02,5625 | or 1,95 102,05 | or3,55 mo 3,65
3 40 5 4 5,2 01 4,9375 05,0625 | or3,95 104,05 | or5,15 no 5,25
4 50 6,25 5 6 or 6,1875 106,3125 | 014,95 105,05 | or5,95 1m0 6,05
5 60 7,5 6 6,8 or 7,4375 1o 7,5625 | o1 5,95 106,05 | or 6,75 mo 6,85
6 80 10 8 8,4 ot 9,9375 10 10,0625| ot 7,95 n0 8,05 | or 8,35 mo 8,45
7 100 12,5 10 10 |or 12,4375 mo 12,5625| 019,95 nmo 10,05| o1 9,95 mo 10,05
8 120 15 12 11,6 |or 14,9375 a0 15,0625| o1 11,95 o 12,05| ot 11,55 no 11,65
[Tpumevanus

1 PacueTHO€ 3HaU€HUE BHIXOAHOTO aHAJIOTOBOT'O CUTHAJIA BBIYUCIISIOT 10 popMyIie:

Nx = (Ixon — Inau) x: 100+ Inay,

2 PacdeTHOE 3HaUYCHHE HAMPSDKEHUS HA HArPYy3Ke BBIYUCIISIIOT 110 (hOpMyIIe:
Nx = ((Ixon — Inau) x:100+Inau) R,

I7ie X — 3HaYeHUe IPOBEPIEMOn OTMETKH, Yo,
Ixon, Inay — KOHEUHOE 1 HAYaJIbHOE 3HAUCHUE AUala30Ha aHaJO0I0BOI'O BEIX0Ia B MA,
R — conpoTuBiieHrE HArpy3ku B KOM
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Ta6nuna E.4 — [IpoBepka OCHOBHOM MOTPEITHOCTH P MPeoOpa30BaHUN YACTOThI BXO/I-
HOTO CUTHAJIa B BBIXOJHOW aHAJIOTOBEIN CUTHAJI

PacuerHbie 3HaUEHNS JlomyckaeMmble 3HAYCHHUS BBIXOJHOTO TOKA, MA,
IIpoBe- | BBEIXOIHOIrO aHAIOIO- knacc Tounoctu 0,5,
Huamazon | KoH- 9
pseMast BOTO cuTHaJIa, MA  |c gommyckoMm 0,8 oT mpezera OCHOBHOW MOTPEITHOCTH (V)
9acToT, | TPOJNBHAL| L
I'n Totka I (x) |or0pojor0mo|or4 mol ot 0 mo S MA, ot 0 1o 20 MA, oT 4 10 20 MA,
SMA |20MA [20MA | 0...2,5...5MA 0...10...20 MA 4...12..20 MA
1 45 0 0 4 or 0 mo 0,02 or0 100,08 | 013,92 mo 4,08
2 48 1,5 6 8,8 or 1,48 no 1,52 | 015,92 n06,08 | or8,72 mo 8,88
Z(T) 45@ 3 50 2,5 10 12 or2,48 102,52 | 019,92 10 10,0801 11,92 mo 12,08
4 52 3,5 14 152 | or3,48 m03,52 |or 13,92 no 14,08| or 15,12 g0 15,28
5 55 5 20 20 or 4,98 105,02 |or 19,92 10 20,08| 0t 19,92 mo 20,08
1 300 0 0 4 or 0 100,02 or0 100,08 | 013,92 104,08
2 350 1,25 or1,23 no1,27 | or4,92 105,08 | or7,92 no 8,08
o o 3 400 | 25 | 10 | 12 | or2.48 102,52 | 019,92 10 10,0801 11,92 110 12,08
4 450 3,75 15 16 ot 3,73 1m0 3,77 |otr 14,92 mo 15,080t 15,92 mo 16,08
5 500 5 20 20 014,98 105,02 |01 19,92 1020,08/0T 19,92 mo 20,08
PacueTHble 3HaueHus | Jlomyckaembie 3HaUEHUS HAPsDKEHUS HA Harpyske, B,
oose- HaIpsHKeHUs Ha Ha- knacc Tounoctu 0,5,
Huamazon | KoH- feMaﬂ rpyske, B ¢ nomyckoM 0,8 OT mpeena OCHOBHOM morpemrHocTy (V)
4acToT, |TPOJIbHAS OI; VeTKa
I'o TOYKa ’ ot 0 10 5 MA, ot 0 o 20 MA, oT 4 10 20 MA,
Tue) |or0x0\ 8020|084 10) o 55 5MA | 0..10.20MA | 4...12..20 MA
2,5 kxOm 500 Om 500 Om
1 45 0 0 2 or 0 1m0 0,05 or 0 1m0 0,04 or2 102,04
2 48 3,75 3 4.4 or3,7 n03,8 012,96 103,04 | or4,36 mo 4,44
o o 3 50 | 625| 5 | 6 | o162 1063 | or496 10504 | 015,96 106,04
4 52 8,75 7 7,6 or 8,7 mo 8,8 016,96 107,04 | or7,56 mo 7,64
5 55 12,5 10 10 |or 12,45 n012,55| 019,96 mo 10,04| 019,96 mo 10,04
1 300 0 0 2 or 0 1m0 0,05 or 0 1m0 0,04 or2 102,04
2 350 3,125 | 2,5 4 |or3,075 no3,175| or2,46 002,54 | or3,96 mo 4,04
o o 3 400 | 625 | 5 | 6 | o162 1063 | 014,96 10504 | o596 106,04
4 450 9,375 | 7.5 8 (019,325 109,425| or7,46 no 7,54 | or 7,96 no 8,04
5 500 12,5 10 10 |or 12,45 n012,55| 019,96 no 10,04 019,96 no 10,04
[Tpumevanus

1 PacueTHOe 3HaUY€HHUE BHIXOIHOTO aHAJIOTOBOTO CHTHAJIA BBIYHUCIISIOT 10 (popmyIie:
Nx = (Ixon — Inau) x.: 100+ Inav,
2 PacueTHOE 3HaUCHME HANPSDKEHUS HA Harpy3Ke BBIYUCIISIIOT TI0 opMyIie:
Nx = ((Ixon — Inau) x:100+Inav) R,
r7ie X — 3HaYeHue MPOBEPSIEeMO OTMETKH, Yo,
Ixon, Inay — KOHEUHOE U HAYaJIbHOE 3HAUYCHHE Aralla30Ha aHAJIO0I'0OBOI'0 BEIX0Ja B MA,
R — conporunenue Harpy3ku B KOm
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[Tpunoxenune XK
(obs13aTenpHOR)

Onucanue menro mpuodopa LLIT120IT 6e3 untepdeiica RS485, 3aBojickue HaCTPOHKH,
MOPSIIOK PAOOTHI C KHOTIKOM

Ta6muma X.1 - onucanue paboThl C KHOIKOM:

OauHOYHOE Ha)kKaTHE Ha KHOMKY ( “Hakasl — OTIYCTUT )

Haxarue Ha KHOIIKY 2 CEKYH/IbI

Haskatue Ha KHOIIKY 5 CEeKyH[

Tabmuma XK.2 - onrcanue MEHI0 HACTPOMKHU prbopa

[ToamyHKT MeHIO

ITynkr _ _ Hasnauenue [Topsiok paboThI ¢ KHOITKaMU
Mmento | ICPBBIM | BTOPOH | prypkra (OAMYHKTA) MEHIO Ha npudope
YPOBEHbB [ypPOBEHb
Pexum nporpammupoBaHusi mapaMeTpoB
0000 B B BBon mapons anisg Bxona B Me- | BXoa B MyHKT U3 pexxuma U3MEpEHUs KHOII-
HIO IIPOrpaMMUPOBAHUs I1apa- 5 2
METPOB KOU , YBeJIMUEHHUE 3HAaYeHMs Ha | KHOII-
(ot 0000 1o 9999), . 1 .
3aBojickas HaCTpoliKa (Janee Kou , IEPEXOJL K CleayroLeii uudpe
3H) — 0 (Bxox 6e3 maposs). 2
[Tocne BBO/a ToceqHe U(pbI UALT MPo-
BEpKa MapoJisi: MpU MPaBUIbLHO BBECHHOM
napoJjie — Mepexo]l B MEHIO peKruMa Mpo-
rpaMMHUPOBAHUSL, TPU HETIPABUIBHOM — I1e-
pPEeX0J1 B pEKUM U3MEPEHHUS.
1d — — [TapameTpbl HHAUKALIMH.

2
Br16op nyHkra
[NepeximoueHne MeXTy ITyHKTAMH MEHIO

1

1.1t

[epron 0OHOBICHNS MHAMKAIUH.
Hormyctumoe 3navenue: 0.1 .. 10.0 ¢
(BH-0.7)

2
Br16op nyHkra

VYcTaHoBKa 3HAUYEHUS:
- YBEJIMYCHUE 3HAYCHHSI MUTAIOIIETO pa3psi-

1
na

2
- IEPEXO/]] K CIEAYIOIEMY pPa3psLy
- TIOCJIE YCTAaHOBKH TIOCIIETHETO pa3psia,
YCTaHABJIMBACTCS MMO3UIIHSI TOUYKHA KHOIIKOH

1
Ecin BBeIeHHOE 3HaYEHUE BXOIUT B J10-
IIyCTUMBIN HAINa30H — 3aMUraeT JCUCT-
BylOlllee 3HaueHue. MIHaue BrICBETUTCS
omnoOka Buga «Er 3».
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[ToamyHKT MEHIO

[Tynkt Haznauenue [Topsimokx paGoThHI ¢ KHOTIKAMH
MEHIO | IEPBBIM | BTOPOM |  IMyHKTA (ITOAITYHKTa) MCHIO Ha Ipuodope
YPOBEHb |[YPOBEHb
1.2 d - [Tonoxxenune IeCATUIHON TOUKH. 2
Br16op myHkTa
1
[lepexroueHre MeX Ty IMyHKTaMH MEHIO
0000. |I[To3umms Touku O
000.0 |I[To3umms Touku 1 2
00.00 |ITo3umus Touku 2 Br16op nmyHkTa
0.000 |Ilo3umus Touku 3 1
AUtO |ABTONO3NINS TOYKH [Tepexmntouenne Mexay MyHKTaMH MEHIO
End |BbIxoa U3 TEKyIIEro MEHIO
1.3 C —  |BbiGop mikanst 2
Br16op myHkTa .
1
[Tepexmntouenne Mexay MyHKTaMH MEHIO
1.3.1.S [3aka3Has mkana
2
1.3.2.r |PeanbHas mkana
Br16op nyHkTa
1.3.3.P |IIpoueHTHas mkana 1
[Tepexmntouenne Mexay MyHKTaMH MEHIO
End |BbIxon u3 TeKyniero MeHio
l4u - [TapamMeTpsl IKAJIBI HAIPSIKE- 2
Hus (TOKa) Br16op nmyHkTa
1
[lepexmntoyenne Mexay NyHKTaMH MEHIO
1.4.1.  |HwkHee 3HaUCHUE PEATLHOM
IITKAJTBI 2
— —Br16op nyHkTa
1.4.2. |BepxHee 3HaueHUE peaIbHOU 1
HIKaJIbI [epekmroueHne MEXTy TYHKTAMH MEHIO
= YcraHOBKa 3HaYEHUSA:
1.4.3. |HwxHee 3HaueHUE 3aKa3HOU
— - YBEJIMYCHUE 3HAYCHHS MUTAIOIIETO pa3psiaa
IITKAJTBI p
. :
1.4.4. |BepxHee 3HaueHUE 3aKa3HOU
- x)
- IEPEX0/1 K CIEIYIOIIEMY Pa3psiLy
- TIOCJIE YCTaHOBKY TOCIICTHETO pa3psia,
YCTaHABIMBACTCS TIO3UIUS TOYKH KHOITKOM
1
Ecnu BBeneHHOE 3HaUeHNE BXONT B JIOMTYC-
TUMBIN UANa30H — 3aMUTAET JEUCTBYIOLIEE
3HaueHue. MlHaue BHICBETUTCS OMIMOKA BUIA
«Er 3».
End |BsIXxon u3 TEKyliero MeHo

2
Bri0op nyHkra
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[ToamyHkT MeHIO

HKT Ha4YeHU SJTOK ThI C KHOITKaMU
ITy — — Ha3znauenue [Topsinok paboThI C KHOIKA
Memto | T€PBBIM | BTOPOM | pyygra (MoAmyHKTa) MEHIO Ha npudope
YPOBEHb |[YPOBEHb
1.5F - [TapameTpbl MIKaIbl 4aCTOTHI 2
Br16op myHkTa
0}
[epexmoueHne MeXIy MyHKTaMH MEHIO
1.5.1. |HwxHee 3HaueHHe peaibHOMN 2
-
IKAJIBI Br16op nyHkra
1.5.2. |BepxHee 3HaueHUE peagbHOU 1
IIKAITEL [NepexmodyeHne MeXTy MyHKTAaMH MEHIO
1.5.3. |HwkHee 3HaueHHe 3aKa3HOM YcTaHOBKa SHAYCHHS:
T - nyJ'IH‘IGHPIG 3HA4YEeHHs MUTAIOUIETO pa3psia
1.5.4. |BepxHee 3HaueHUE 3aKa3HOU
IIKAJIbI 2
- Iepexo/l K CIEAYIOLEMY pa3psaay
- TIOCJIE YCTaHOBKH MOCIIETHETO pa3psiia, ycTa-
1
HaBJIMBACTCS MO3UIMS TOUKH KHOITKOM
Ecnu BBeeHHOE 3HaYeHUEe BXOAUT B JIOMYyC-
TUMBIN IUANa30H — 3aMUTAET JEHCTBYIOIIEE
3HaueHue. MlHaye BHICBETUTCS OLIMOKA BUAA
«Er 3».
End |BbIxon u3 TeKyniero MeHio 2
Br10op nyHkTa
1.6P - [TapameTp st oTOOpasKeHUS 2
Br16op myHkTa
&)
[lepexmtoueHne Mexay MyHKTaMH MEHIO
1.6.1.n |OcHOBHOM mapameTp 2
Br16op myHkTa
1.6.2.S |BTopocTenenHblii napamerp 1
[lepexmtoueHne Mexay IMyHKTaMH MEHIO
End |BpIXon u3 TEKylero MeHo 2
Bri0op nyHkra
1.7n - [IpucraBka Kk eqUHUIIE U3MEpe- 2
Hus.(kV, kA) Bri6op mynkra
,Z[OHYCTI/IMOG 3HAYECHUE: YcraHoBKa 3HaYCHUSA:
0 — cBeTO O] BBIKJI - YBCJIIMUCHUC 3HAYCHUA MUTAIOLICTO pa3psija
_ 1
1 — cBeTomuon «Kuimoy» BKI
2
- IEPEeX0/1 K CIEIYIOLIEMY pa3psiLy
- TIOCJIe YCTAaHOBKHU MOCJEIHEr0 pa3psa, yc-
TaHaBJIMBACTCS MO3UIMSI TOYKH KHOIKOM
Ecnu BBeieHHOE 3HaueHuEe BXOAUT B JIOMYyC-
TUMBIN UANIa30H — 3aMUTAET JEHCTBYIOLIEE
3HaueHue. MlHaye BHICBETUTCS OLIMOKA BUAA
«Er 3».
End - Bbixo u3 TeKymniero MeHo 2
Br16op myHkTa .
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[ToamyHKT MEHIO

1000 MunmucekyHa.

[TynkT > - Ha3nauenue [Topsimok paboThl ¢ KHOTIKAMHU
Mento | EPBEIM| BIOPOM 1y opyera (monmynkTa) MeHIO Ha mpudope
YPOBEHB |YPOBEHb
2 n - - [TapameTpsl U3MEPUTEBHON 2
4acTH Br16op myHkTa
1
[lepexatoueHne Mexay MyHKTaMH MEHIO
2.1P - Bun n3mepenus
2.1.1.C |IlocTOsIHHBIN CHTHAT 2
Br16op nyHkTa
2.1.2.u |llepemeHHbIN cUrHaN 1
I
EPeKITIOYCHUE MEXKTY ITYHKTAaMH MEHIO
2.1.3.F |YacroTomep
End |BsIXxon u3 TEKylero MeHo 2
Br10op nyHkTa
22C - Kanu6GpoBka BXOJHOTO cUTHAIA
2.2.1.  |®uxcanms kanmubpyemoi Touku 1:
3% 111 IEpEMEHHOr0 CUTHaja
YactoToMep HE KamuOpyeTcst
ITomaTe BXOMHON CUTHAI.
_ 2
2.2.2.- |Oukcarys KamuopyeMon TOUKA 2: BrI6op TyHKTa
50% nJ1s nEpEMEHHOT0 CUTHajla 1
YacroTomep He KamHOPYeTCs  |[JepeximoueHne MexKLy TyHKTAMH MEHIO
2.2.3. |Pukcarys KamuOpyeMon TOUKH 3:
100% n71st nepeMEHHOTO CUrHaa
Yacroromep He KanuOpyeTcs
End |BbIxon u3 TeKyniero MeHio 2
Br16op myHkTa
23t - |Bpems usmepenus. 2
Jonyctumoe 3nadenue: 200 ..  |BbiOop mynkra

YcraHoBka 3HaYEHUS:
- YBEJIMYCHUE 3HAYCHHSI MUTAIOIIETO pa3psiaa

1

2
- IepeXo/ K CIEAYIOLEMY pa3psaay
- IIOCJI€ YCTaHOBKHM IIOCJIEAHET0 pa3psija, yc-

TaHABJIMBACTCs ITO3UIHA TOUKHU KHOITKOM

Ecnu BBeieHHOE 3HaYeHUEe BXOAUT B JIOMYyC-
TUMBIN IUANa30H — 3aMUTAET JECHCTBYIOIIEE
3HayeHue. MlHaue BLICBETUTCS OIIMOKA BUIA
«Er 3».
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[ToamyHKT MEHIO

[TynkT p—— - Ha3nauenue [Topsimok paboThl ¢ KHOTIKAMHU
Menio | TEPBPIH| BTOPOM | oyyera (momyrkra) Memio Ha rpubope
YPOBEHB |YPOBEHb
24d - 30Ha HEYYBCTBUTEIBHOCTH. 2
Jomyctumoe 3Hauenwue: 0 .. 2 B (BeiOop mynkra
% (OT BXOJIHOT'O CI/I]“Ha_]]a) VYcTaHoBKa 3HAYEHUS:
- YBEJIMYCHUE 3HAUCHHS] MUTAIOIIETO pa3psiia
1
2
- Iepexo/l K CIEAYIOLEMY pa3psaay
- TI0CJIe YCTaHOBKH TOCIIEAHEr0 pa3psija, yc-
1
TaHABJIMBACTCS TIO3UIHSI TOYKH KHOITKOM
Ecnu BBeieHHOE 3HAUEHUE BXOAMT B JIOIYC-
TUMBIN IUANa30H — 3aMUTAET JCHCTBYIOIIEE
3HaueHue. MlHaye BHICBETUTCS OLIMOKA BUAA
«Er 3».
End - Bbixoa u3 TeKkymniero MeHo 2
Br10op nyHkTa
30 - - VYrpasneHue ycTaBKon 2
Br16op myHkTa
1
[IepexknroyeHre MeX Ay IYHKTAMU MEHIO
3.1P - [Tapamertp ciiesxeHus 3a ycTas- 2
KOU Br16op nyHkTa
JonmycTumoe 3HaueHue: 1
0 — OCHOBHOI{ TapameTp [lepexmtoueHne Mexay IMyHKTaMH MEHIO
| — BTOpOCTENeH b Mapamerp | Y CTAHOBKA 3HAUCHHS:
- YBEJIMYCHUE 3HAUCHHS] MUTAIOIIETO pa3psiia
1
2
- IepexXo/l K CIEAYIOLEMY pa3psaay
- TIOCJIe YCTaHOBKH TIOCIIEAHEr0 pa3psijaa, yc-
1
TaHABJIMBACTCS TO3UIIHSI TOYKH KHOIKOM
Ecnu BBeieHHOE 3HAUEHUE BXOAMT B JIOIYC-
TUMBIN IUANa30H — 3aMUTAET JCHCTBYIOIIEE
3HaueHue. MlHaue BBICBETUTCS OLIMOKA BUAA
«Er 3».
32r - Pexum yctaBku. 2
. Bsi6
JomycTtuMmoe 3HaueHue: bIOOD TTyHKTA
0 — Bcerma OTKJIFOYEHO YcTaHoBKa 3HAUYEHUS:
1 — BCera BKJIIOYEHO - YBEJIMYCHUE 3HAUCHHSI MUTAIOIIETO pa3psiia
2 - peseps. 1
3 — psAMOIi TUCTEPE3UC 2
4 — oOpaTHbIil rUCTEpE3HC - ePEXOJL K CIIEYIONEMY P3Py
5 — norrka U-o0pasnas - TIOCJIe YCTaHOBKH TIOCIICHET0 pa3psijia, yc-
6 — noruka [1-obpazHas
7 — BBIKITIOYEHNE P NPEBbI- | rayapyBaeTCs MO3KIKS TOUKA KHOTIKOM
HICHHH Eciu BBEZIEHHOE 3HAYEHUE BXOIUT B JOIYC-
8 — BKJTFOYEHHE MPU NPEBBIIC- | 1yyplif panasoH — 3aMATaeT ASiCTBYIOLEE
HHH 3HadyeHue. MHaye BHICBETUTCS OMIMOKA BU/IA
«Er 3».
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[ToamyHKT MEHIO

LEHTaXx.
Honyctumoe 3Hauenue: 0O ..
100%

[TynkT o = = Haznauenme [Topsimok paboThl ¢ KHOTIKAMHU
Menio | TEPBPIH| BTOPOM | oyyera (momyrkra) Memio Ha rpubope
YPOBEHE |YPOBEHD
33L - YpoBeHb yCTaBKH, 3a1a€TCS B 2
TIPOILIECHTAX. Br16op mynkra
JomycTumoe 3uauenue: 0 .. YcTaHOBKa 3HAYCHHUSA:
200% - YBEIUYEHHE 3HAYECHHU MUTAIOLIETO pa3psiia
1
2
- IEPEX0/1 K CICIYIOIIEMY Pa3psiLy
- TIOCJIE YCTaHOBKH TTOCIICIHETO pa3psia, yc-
1
TaHABJINBACTCS ITO3UNUA TOUYKU KHOHKOI>'I
ECJ'II/I BBCIACHHOC 3HAYCHUEC BXOAUT B I[OHYC-
TUMBIN IUANa30H — 3aMUTAET JCHCTBYIOIIEE
3HAUYCHUC. I/IHaqe BBICBCTUTCS OI_HI/I6I(a BU1a
«Er 3».
347 - 30Ha yCTaBKH, 3a/1a€TCsl B IIPO- 2
IICHTAX. Br16op nmyHkTa
JomycTumoe 3uauenue: 0 .. YcTaHOBKa 3HAYCHHUSA:
100% - YBEJIMYCHUE 3HAYCHHS MUTAIOIIETO pa3psiaa
1
2
- IEPEXO0/1 K CICIYIOIIEMY Pa3psiLy
- TIOCJIE YCTaHOBKH TTOCIICIHETO pa3psiaa, yc-
1
TAaHABJINBACTCs ITO3UNUA TOUKU KHOHKOI>'I
ECJ'II/I BBCIACHHOC 3HAUYCHUEC BXOAUT B I[OHYC-
TUMBIN IUANa30H — 3aMUTAET JCHCTBYIOIIEE
3HaueHue. MiHaye BLICBETUTCS OIIMOKA BUA
«Er 3».
3.5d - 30Ha BO3Bpara, 3aJJaeTcsl B Po-

2
Br16op nyHkTa

YcraHoBka 3HaYEHUS:
- YBEJIMYCHUE 3HAYCHHS] MUTAIOIIETO pa3psiaa

1

2
- IEPEXO/]] K CIEAYIOIEMY pPa3psLy
- TIOCJIE YCTaHOBKY MOCIICAHETO pa3psia, yc-

TaHaBJIMBACTCS MO3UIMSI TOYKH KHOIKOM
Ecnu BBeieHHOE 3HaYeHUE BXOAUT B JIOMYyC-
TUMBIN UANa30H — 3aMUTAET JEHCTBYIOIEE
3HaueHue. MlHaye BHICBETUTCS OLIMOKA BUAA
«Er 3».
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IMoanmyHKT MEHIO
[TynkT yz{ - Hasznauenne [Topsimok paboThl ¢ KHOTIKAMHU
MIEPBBIi | BTOPOM
menio | TP opo MyHKTa (MOAMYHKTa) MEHIO Ha mpudope
YPOBEHb |[YPOBEHb
36F - MuraHnne HHIUKAIINH. 2
JlomycTUMOE 3HAaYEeHHE: Br16op mynkra
0 — BBIKJIIOYUTHL MUTAHUE YcraHoBKa 3HAYEHHS:
1 — BKJIFOUHUTh MUTAHUE npu - YBCJIIMUCHHUC 3HAYCHUA MUTAIOLICTO pa3psija
1
cpabaThIBaHUU YCTaBKU
2
- IEPEX0/1 K CICIYIOIIEMY Pa3psiLy
- TIOCJIE YCTaHOBKH TTOCIICIHETO pa3psia, yc-
1
TaQHABJIMBAETCS IMO3UIIUS TOUKH KHOITKOH
Ecnu BBeneHHOE 3HaUeHNE BXONT B JIOMTYC-
TUMBIN UANIa30H — 3aMUTAET JEHCTBYIOLIEE
3HaueHue. MlHaue BHICBETUTCS OMIMOKA BUIA
«Er 3».
End - [BbIxox u3 TeKynero MeHro 2
Br16op myHkTa .
4 u - - Paznoe 2
Br16op myHkTa
1
[lepexmoueHne MeXIy MyHKTaMH MEHIO
41P - CwmeHa napous. 2
Bii6
Honyctumoe 3Hauenue: 0O .. bIOODP IIYHKTa
9999 YcTaHOBKA 3HAYCHMS:
- YBEJIMYCHUE 3HAYCHHS MHUTAIOIIETO pa3psiaa
1
2
- IEPEX0/1 K CIEIYIOIIEMY pa3psiLy
Ecnu BBeieHHOE 3HaYeHuEe BXOAUT B JIOMYyC-
TUMBIN IUANIa30H — 3aMUTAET JEHCTBYIOLIEE
3HaueHue. MlHaue BHICBETUTCS OIIMOKA BU/IA
«Er 3».
428 - BepHyTh 3aBojICKME HACTPOUKH 2
Br16op myHkTa
1
[lepexroueHre MeX Ty IMyHKTaMH MEHIO
43d - JlnarHocTrka MHIMKATOPOB 2
Biio
BIOOD ITYHKTA
1
[epekmoueHne MeXIy MyHKTaMH MEHIO
End - [BbIxox u3 TEKymero MeHro 2
Br16op myHkTa .
End - - 2
Brixon u3 MeHto
A Bri0op myHkTa
- - - B pexume nzmepeHust u3MEHsIET 1
SIPKOCTh CBEYCHHUS UHIMKATOPOB
P OH P [epexmoyenne MexTy YpOBHSIMU SIPKOCTH
(mo ymomuanuto 100%)
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JUCT PETUCTPAIIAY N3MEHEHUI

Homepa jaucTOB (CTPpaHMI) Beero Bxopstumii No
Ham JINCTOB Ne conpoBoanTeib-| Iloa- TMara
‘| u3Me- 3aMe- Hoppix | AHHYTH- (cTpaHuL)|  JAOKyM. HOTO IOKYM. H | MHCh
HEHHBIX | HEHHBIX POBAHHBIX| B TIOKYM. aara
1 - 86, 87 - - 88 YA 354-2012 18.01.13
11, 20-23,
2 - 45, 50 - - 88 IT4HA 59-2013 15.03.13
3 - 7 - - 88 IT4A 259-2013 25.09.13
4 - 51 - - 88 IT4YA 260-2013 07.10.13
2-4,30-36,
44-49, 52,
5 - 57.82. 86, - - 88 IT49A 295-2013 28.11.13
87
6 - 29 - - 88 ITYA 386-2013 18.12.13
7 - 8, 85 - - 88 ITHA 126-2014 07.05.14
8 88 1-70 - 71-87 71 [Mya327-15 08.09.16
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