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JlaHHO€ PYKOBOJCTBO MO 3KCIUTyaTallly MPEeIHA3HAYEHO SISl O3HAKOMIICHUS C
TEXHUYECKUMHU XapaKTEePUCTUKAMHU, YCTPONUCTBOM U MPHUHIMIIOM pabOThl MpHOOpPOB
MIUTOBBIX HU(POBBIX dnekTpousmeputenbubix 0211, H7211, L9611, 1112011 (nanee

— IpuOOpHI) B 00BEME, HEOOXOIUMOM JIJIsI SKCILTyaTallku.
1 OIIMCAHUE
1.1 Haznayenne

1.1.1 ITpuGopsl npegHa3HAYEHBI AJI1 U3MEPEHUS U IPe0Opa30BaHUs CUIIbI TO-
Ka WJIM HAMPSDKEHUS B AJIEKTPUYECKUX CETSAX MOCTOSHHOTO TOKa B BBIXOJIHBIE YHUDHU-
MPOBAHHbIE CUTHAJIBI MMOCTOSIHHOTO TOKa M TMepeAaud U3MEPEHHBIX 3HAaYeHUU uepes
nocseaoBaTeabHbIN 1udpoBoi nuTepdeiic RS485.

[TpuGopbl MOTYT MPUMEHATHCA B KOMIUIEKTE C IEPBUUYHBIMH MTpeoOpa3oBare-
JSIMU I U3MEPEHHSI HEAJIEKTPUUECKUX BEJIMYMH, €CJIM JUANa30Hbl BBIXOJIHOIO AJIEK-
TPUUECKOTO CHUTHaJla TMEPBUYHBIX MpeoOpa3oBaTeieil COOTBETCTBYIOT AHANa30HaM
BXOJIHOTO CHUTHaJIa MPUOOPOB.

1.1.2 TlpuGopsl MPUMEHSIOTCS B SHEPTeTUKE U IPYTHUX OOJACTSIX MPOMBIII-
JICHHOCTH JIJIs1 KOHTPOJIS DJIEKTPUUECKUX MTapaMeTPOB.

[TpuGopsl MOTYT MPUMEHSTHCS Il pabOThl B COCTaBE TEXHUYECKHUX CPEACTB
atomHbIx cTaHiui (TC AC) B coorBeTcTBUU C KiaccoM Oe3omacHocty 4 mo HIT-001-15.

Bo3moxkHocTe oOMeHa mH(opMmanuein nmo unrepdeiicy RS485, nanuune BbI-
XOJIHBIX aHAJIOTOBBIX CUTHAJIOB MOCTOSIHHOTO TOKA M JUCKPETHBIX BBIXOJOB MO3BOJISIOT
MCII0JIb30BaTh NPUOOPHI B aBTOMAaTU3UPOBAHHBIX CUCTEMAX PA3IMYHOIO Ha3HAUYEHUS.

1.1.3 IIpuGopbl UMEIOT rajdbBaHUYECKYIO Pa3Bs3Ky MO LENU MUTAHUS U TI0
BXOJIHOM M BBIXOJHBIM LIETISIM.

1.1.4 [IpuGops! ABASIOTCA OJHOKAHATIBHBIMH OJIHOTIPENETbHBIMU U UMEIOT HC-
NOJTHEHUs 10 rabapUTHBIM pa3MepaM, Juana3oHaM H3MEpeHuil, nuarna3oHaM MOoKasa-
HUH, HaMIPSHKEHUIO TMUTAHUS, HATMYKIO JTIOMOJHUTENILHOTO UHTepdeiica, TUCKPETHBIM U
aHAJIOTOBBIM BBIXOJIaM, 1IBETY MHIUKATOPOB, KJIACCy TOYHOCTHU, CHIEIIUCIIOIHEHHUIO.

1.1.5 TIpubopsl UMEIOT BO3MOKHOCTh MPOrPAMMHUPOBAHMS JUANa30HaA MOKa-
3aHUI, YPOBHSI KOHTPOJUPYEMbIX 3HAUEHHUN BXOJHBIX CUTHAJIOB (YCTaBOK), OTIEPATHUB-
HOTO U3MEHEHHUsI IPKOCTH CBeUEHUs U(PPOBBIX WHINKATOPOB.

1.1.6 IIpubopsl HE UMEIOT MOJBUKHBIX YacTel U pabOTOCTIOCOOHBI IPU YCTa-
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HOBKE B JIFOOOM TIOJIO)KCHUH K TOPU3OHTY.

1.1.7 TIpuGopsI M3rOTaBIMBAIOTCS JJI IKCIUTYyaTAIMK B YCIOBUSAX YMEPEHHO-
xoyiogHorO Kiaumara (knumatuyeckoe ucnonnenue ¥ XJI3.1 mo I'OCT 15150-69), no
YCTOWYMBOCTH K BO3JACHCTBUIO KIMMATHYECKUX (DAKTOPOB OTHOCSTCS K rpyrie 4 1o
['OCT 22261-94 u npenna3Havensl 115 paboThl ipu TemiepaTtype oT munyc 40 °C no
witoc 70 °C ¥ OTHOCUTENBHON BIAXHOCTU BO31yXa He OoJee 95 % mpu temmeparype
wtoc 35 °C.

[Io ycTOMYMBOCTM K MEXaHWYECKMM BO3ACHCTBUSAM NPUOOpHI, MpeaHa3Ha-
YEHHBIE VISl AKCILUTYyaTallMi B YCIOBUAX YMEPEHHO-XOJOIHOIO KJIMMAaTa, OTHOCSITCS K
yaaponpounsiM, rpynmna 4 no 'OCT 22261-94.

1.1.8 IIpubopsl UMEIOT KOPIYC IIUTOBOTO KPEIUJIEHUSI CO CTEMEHBIO 3aIUThI
co ctoponsl nepeaneit nanenu [P50 mo I'OCT 14254-2015.

1.1.9 Undopmaruss 00 HCHOTHEHUH TPUOOpA COAEPKUTCS B KOJI€ MOJTHOTO
YCJIIOBHOTO 0003HAYCHHS:

HMa-b-c-d-e—f—-g—h,rae

Ila — Tun nmpubopa (1o pazMepy nepeaHet paMKu, MM):

L0211 — 96x48, 7211 — 72x72, {9611 — 96x96, 1112011 — 120x120,

b — nmuana3oH U3MepeHuil BXOJHOr0 CUrHaja PU HEMOCPEACTBEHHOM TOIKITIO-
YeHUU WK KoA(GULIMEHT ITpeoOpazoBaHus TPU MOJKIIOYEHUN Yepe3 BHEITHUMA ITYHT

IIpumevanue — [lpu oTMunK AuanazoHa MOKa3aHWM OT JAMAra3zoHa U3Mepe-
HUW BXOJHOTO CHTHaja U OoT KoddduimenTta npeodpa3oBaHus MIyHTA JOTOTHUTEIHHO
yKa3aTh 3aKa3aHHbIN IUAMa30H MOKa3aHWW B IpUMEYaHuu K (hopmyJie 3aKasa.

¢ — ycloBHOe oOo3HaueHue HanpspkeHus nutanus (SBH, 12BH, 24BH,
220BY, 230B);

d — mammuue uaTepdeiicoB RS485 (1RS — omun untepdeiic, 2RS — nBa uH-
tepdeiica, X — mpu oTcyTCcTBUM NapameTpa (Tonbko s H[12011));

€ — yCIIOBHOE 0003HAaYeHUE aHAJIOTOBBIX U JUCKPETHBIX BbIXOA0B (02 — nBa
JMCKPETHBIX BbIX0OJa 0€3 aHaJOTOBbIX BbIXOJIOB, 11 — OJIMH aHAJOrOBBIA U OJIUH JMC-
KpPETHBIN BbIXOJ, 12 — OJTMH aHAJIOTOBBIN U JIBa AUCKPETHBIX BbIX0a, 20 — ABa aHaJo-
TOBBIX BBIXOJIa 0€3 JUCKPETHBIX BBIXOJOB, 22 — JBa aHAJIOTOBBIX M J[BAa UCKPETHBIX
BBIX0/1a, X — 0€3 aHaAJIOTOBBIX U JUCKPETHBIX BBIXOJIOB)

[Tpumeuanue — nocne uudp B cKoOKax ykas3aTb yCIOBHOE 0003Hau€HHE aHa-

4
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jgorosoro Beixoga: A — 0..5 MA, B — 4..20 MA, C— 0..20 MA, AP — 0...2,5...5 MA,
BP — 4...12...20 MA, CP — 0...10...20 MA, npu 3aKa3e IByX aHAJIOTOBBIX BBIXOJOB
yKa3aTh yepes3 3aIsTylo;

f — uBet unaukatopoB (K — kpacublii, 3 — 3enenbiil, 2K — KeNnTblit),

g — kiacc tounoctu: 0,1 unu 0,2,

h — cienimansHOe ucnoaHeHnue ( A — s skcrtyatanuu Ha ADC (knace 6e30-
MAaCHOCTH 4), B OCTAJIbHBIX CIy4yasx HE YKa3bIBaTh).

Bo3MoskHbIE BapuaHThl MapaMeTpoOB KOJa MOJHOTO YCIOBHOTO 0003HAaYEHUs

JUISL KOKJIOT0 THUIa Mpubopa mpuBeieHbI B TadauIe 1.

Tabmuma 1
Tun [TapamMeTp K02 MOJIHOTO YCJI0BHOI0 0003HAYeHU S
npudopa
la b c d e f g h*
110211 + + IRS | x, 12,20,22 + + +
17211 + + IRS x, 02, 11,20 + + +
L9611 + + IRS, 2RS | x, 12, 20, 22 + + +
[[12011 + + x,1RS, 2RS| x, 12, 20, 22 + + +
* J17s1 mpuOOpPOB CO CHELMCIIOIHEHUEM Kitacc ToUHOoCcTH 0,2.
IIpumeuanns
3HaK «+» 03HAa4YaeT HAIMYHME BCEX BOZMOXKHBIX BAPHAHTOB IapameTpa B popmyJie 3aKasa,
3HaK «X» 03Ha4aeT OTCYTCTBHE MapaMeTpa B (hopMyIie 3aKkasa.

Heucnons3yemsiit mapamerp h He yKa3bIBaroT.

[Tpumep 3anucu o603HauYeHUs1 TPUOOPOB NPHU UX 3aKa3e:

— mpu6Oop LI[120I1, nnanazon uzmepenuit ot munyc 100 go mmroc 100 B, nHa-
npspkeHue nutaHus ot 85 10 253 B nepemenHoro toka yactotor 50 I'n mim ot 100 go
265 B nocrosiHHOTO TOKA, N1Ba HHTEpdeiica RS485, nBa ananorossix Beixoga 0...5 MA
u 0...20 MA, 1Ba TMCKPETHBIX BBIXO/A, KPACHBIM LBET UHANKATOPOB, KJIACC TOYHOCTHU
0,2, nmanasoH nokazanui ot munyc 20 g0 mitoc 50 °C

112011 - 100 B — 220BY - 2RS - 22(A,C) - K -0,2, TY 25-7504.218-2012

IIpumeyanue — quana3on nokasanuii: Munyc 20...miwoc 50 °C;

— npubop 17211, koadgdunuent npeodbpazoBanus 200 A/75 MB, Hanpsbkenue
nutanug ot 85 1o 253 B nepemennoro Toka yactoror 50 I'ny unu ot 100 1o 265 B no-

CTOJAHHOI'O TOKa, OJMUH I/IHTCp(bCf/'Ic, 0e3 aHaJIOTOBBIX U JUCKPCTHBIX BbIXOAOB, Kpac-
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HBIN [IBET MHAMKATOPOB, Kjacc TouHOCTH 0, 1

17211 — 200A/75mMB — 220BY — 1RS - x - K- 0,1, TY 25-7504.218-2012;

— npubop 19611, nuanazon n3mepenuit or munyc 500 no mmoc 500 B, Ha-
npspkeHue nutaHus ot 85 1o 253 B nepemenHoro toka yactotor 50 I'n mim ot 100 go
265 B mocTossHHOTO TOKA, ABA MHTepdelica, OMH aHAIOTOBBIN Bhixon 0-2,5-5 MA, nBa
JTMCKPETHBIX BBIXO/1A, 3€JI€HBIN 1IBET MHIUKATOPOB, Kjacc TouHocTH 0,2

19611 — S00B — 220BY — 2RS — 12(AP) -3 - 0,2, TY 25-7504.218-2012;

— npudop 10211, nuamazon uzmepennit ot munyc 100 go mroc 100 MA, Ha-
npspkeHue nuTaHus 24 B mocTossHHOTo Toka HECTaOMIM3UPOBAHHOE, OJIMH UHTEp(EC,
OJIUH aHAJIOroBBIM BbIXOJ 4-20 MA, 1Ba JUCKPETHBIX BbIXOJA, KPACHBIN 1IBET UHIUKA-
TOpOB, Kjacc ToyHocTu 0,2, crnenucrnoiHeHue A, nuana3oH IMOKa3aHWl OT MUHYC
1,000 o mwroc 1,500 kre/em”

10211 -100 mA —24BH - 1RS - 12(B) - K- 0,2 — A, TY 25-7504.218-2012

IIpumeyanue — nuana3on nokasanuii: munyc 1,000... niaroc
1,500 xrc/cm’.

— npubop 112011 («OromKeTHBIN BapUaHT»), TUANa30H U3MEPEHUM BXOIHOTO
curHasia ot munyc 90 no mmoc 90 MB, HanpsbkeHue nutanus 12 B mocTossHHOro Toka
HECTaOMJIM3UPOBAHHOE, KEJITHIN I[BET HHIUKATOPOB, Ki1acc TouHOCTH 0,2

{12011 - 75mB - 12BH — x — x - K - 0,2, TY 25-7504.218-2012.
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1.2 TexHu4eckne XapaKTepuCTHKH

1.2.1 T'abaputHbie pa3mMepbl U Macca TpuOOpPOB MpuBeAeHbI B Tabnuue 2. ['a-

OaputHbie pazmepsl cooTBeTcTBYIOT ['OCT 5944-91.

Tabmuma 2
Tun npubopa ["abaputHbIe pazMepsr™*, MM, Macca, kr, BricoTa 3Haka, MM,
(a%) He Ooitee He Oosee HE MECHEE

L0211 06x48x148 0,4 14,22
117211 72x72%x103 0,2 9,9
119611 96x96x103 0,5 14,22
1112011 120x120x103 0,5 20

* TlapameTtp koma ycinoBHoro oboznauenus [lla—b-c—-d—-e—f—g—h.

** ["TabapuTHBIC pa3Mepbl YKAa3aHbI C YUETOM 33aTHEH KPBIIIKH.

1.2.2 [IBeT MHANKATOPOB, B COOTBETCTBUU C 3aKa30M, MOKET OBITh KPAaCHBIM,
3€JICHBIM WJIM JKENTHIM.

1.2.3 Yucno aecatuunbix paspsanoB — 4,5. [Ipubop 1[120I1 6e3 unrepdeiica
RS485 uMeeT uncio necATUUHBIX pa3psiaoB 4.

1.2.4 Knacc TouHOCTH:

— npu u3mepenuu — 0,1 wm 0,2;

— npu ipeodpaszoBanuu — 0,5.

Jlist mpuOOpoB, UMEIOMIUX CIEUATFHOE WCIIOTHEHUE W MpeaHA3HauYeHHBIX
st skeruryatauu Ha ADC, knace TouHocta — 0,2.

1.2.5 IIpubopbl MOTYT MMETh AUANA30HBI M3MEPEHUN BXOAHOIO CHUTHaNa C
HOMUHAJIbHBIM 3HadeHueM B mpenenax oT 60 MB no 750 B unu ot 2 MA 10 2 A,
nuanazonsl u3Mepenu 2...10 B, 4...20 MA. Jlnana3oH H3MEpEHUN JOMYCKAETCs
yKa3blBaTh B BOJIbTAX WM MUJUIMBOJITAX, aMIlepax WM MUJUIMAMIepax (Hampumep:
1000 MA w1 A, 75mMB wm 0,075 B). IlpuMepsl nuamazoHOB U3MEpPEHUN NpH
HEIMOCPEICTBEHHOM MOAKIIOYEHUH IPUBEACHBI B TaOHIIE 3.

Tabnuna 3 — [Ipumepsl 1Uana3oHOB U3MEPEHUN MTPU HEMOCPEACTBEHHOM MOIKIIFOUEHU U

VYcioBHOE 0003HaUECHUE

Usmepsiemast | auanazona m3mepenuit (b*), Hopmupyemsiii
BEJIMYHMHA HOMMHAJIbHOE 3HAYEHUE Uana3oH U3MepeHuit **
BXOJIHOTO CHUTHAJAa
Hanpsioxenue 60 mB oT MuHyc 72 no itoc 72 mB (120 MmB)
IIOCTOAHHOTO 75 MB ot munyc 90 1o mmoc 90 MB (150 MB)
Toxa 100 MB oT munyc 120 1o woc 120 MB (200 MB)
150 B ot munyc 180 go roc 180 MB (300 MB)
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YcinoBHOe 0003HaUEHNE
Usmepsiemast | auanazona m3mepenuit (b*), Hopmupyemsiii
BEJIMYHMHA HOMMHAJIbHOE 3HAYEHUE JUana3oH U3MepeHuit **
BXOJHOT'O CUTHAJIA
200 mB ot muHyc 240 no mmtoc 240 mB (400 mB)
250 MB ot muHyc 300 no mtoc 300 MmB (500 mB)
500 mB ot munyc 600 no mmtoc 600 MB (1000 mB)
1000 mB ot munyc 1200 no mmroc 1200 mB (2000 MB)
2000 mB ot munyc 2400 no mmoc 2400 mB (4000 mB)
1B ot munyc 1,2 1o mmoc 1,2 B (2 B)
2B oT muHyc 2,4 no mmoc 2,4 B (4 B)
5B oT MuHyc 6 a0 oc 6 B (10 B)
10 B ot muHyc 12 o uitoc 12 B (20 B)
2...10B or 0,4 10 11,6 B (8 B)
20B ot Munyc 24 no mmtoc 24 B (40 B)
50B ot munyc 60 no mmoc 60 B (100 B)
100 B ot muHyc 120 mo mmoc 120 B (200 B)
150 B ot muHyc 180 mo mmroc 180 B (300 B)
200 B ot munyc 240 no iroc 240 B (400 B)
250B ot muHyc 300 mo mumroc 300 B (500 B)
500 B ot munyc 600 go roc 600 B (1000 B)
750 B ot munyc 900 no mroc 900 B (1500 B)
Cuna nocrosis- 2 MA oT MuHyc 2,4 1o tutoc 2,4 MA (4 MA)
HOT'O TOKa 5 MA ot MuHyc 6 10 mmoc 6 MA (10 MA)
10 MA oT MuHyc 12 no utoc 12 MA (20 MA)
20 MA oT MuHyc 24 no itoc 24 MA (40 MA)
4...20 MA ot 0,8 10 23,2 MA (16 MA)
50 MA ot munyc 60 o mmtoc 60 MA (100 MA)
100 MA ot muHyc 120 no mmoc 120 MA (200 MA)
200 MA oT muHyc 240 no moc 240 MA (400 MA)
500 MA ot munyc 600 no miroc 600 MA (1000 MA)
1000 MA ot munHyc 1200 go mmroc 1200 MA (2000 MA)
2000 MA ot munyc 2400 no mmtoc 2400 MA (4000 MA)
1A ot munyc 1,2 o mmoc 1,2 A (2 A)
2A ot Munyc 2,4 no mmoc 2,4 A (4 A)
* TMapameTtp koxa yciaoBHoro obosnadenust llla—b—-c—-d—-e—f—g—h.
** HopMupyeMblil Uana3oH U3MEPEHUH HAIpsHKEHUs WM CHITbI ToKa oT MuHyC 120 1o 120 % Ho-
MHHaJIBLHOTO 3HaueHHs BXojHoro curdaia (ot -1,2-Unom.sx 10 1,2:Unom.x, oT -1,2:-Inom.Bx 10
1,2 Inom.Bx), ms nuama3zoHoB 2...10 B, 4...20 MA oT Ununx.sx —0,2-(Usepx.Bx — Unmx.Bx) 710 Usepx.Bx
10,2 (Usepx.Bx — Unnx.Bx).
B ckobOkax gaHbl HOPMUPYIOIIME 3HAYCHUS MPU ONPEACICHUH OCHOBHOW NMPUBEICHHOM MOTpem-
HOCTH (Ha JMana3oHe MOKa3aHUH, COOTBETCTBYIOIIEM JIMaNa3oHy H3MEPEHH BXOJHOTO CHTHAJIA).
[Tpumeuanue — Jlnama3oH moka3aHUN MOXeET OBITH JIOOBIM B mpenenax oT MuHyc 19999 no
e 19999
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1.2.6 IIpubopbl MoryT paboTaTh C BHENIHUM IIYHTOM C HOMHHAJIBHBIM
HanpspkerueM 60, 75, 100, 150 mB.

[Tpumepsl BO3MOXKHBIX KO3(h(ULIUEHTOB MPeoOpa3oBaHUsl MPHU MOAKIIOUEHUU
Yyepe3 BHEUIHMI HIYHT M COOTBETCTBYIOIIMX JMANa30HOB IMOKa3aHWW MPUBEICHBI B

Tabnwuiie 4.
1.2.7 Ilnana3oH noKa3aHUil COOTBETCTBYET 3aKa3y.

MakcuMaibHBIil OUana3oH II0Ka3aHHU MOKET ObITh OoT -19999 no 1wroc
19999. Hns nmpubopa I[120I1 6e3 unTepdeiica RS485 makcumanbHbBINA Jauara3oH

MOKa3aHUM MOXKET ObITh OT MUHYC 9999 no mmoc 9999.

B HpI/I60an npeaycMoTpeda BO3MOXHOCTb HM3MCHCHHA  JHAIla30Ha

IIOKa3aHMUH B IPOLIECCe SKCILTyaTal|H.
Ta6muna 4 — [Ipumeps! ko3P PuiLIEeHTOB MTPeoOpa30BaHKs P MOAKIIOYEHUH Yepe3 IIYHT

Koadduruent
Jnamnazon HomunansHOE HamnpskeHue
1p eOGI()lE:i;)BaHHH MOKa3aHui ** mynta U (Unom.BX), MB
1 A/Umn ot Munyc 1,2 no uroc 1,2 A (2 A) 60, 75, 100, 150 ***
2 A/Um ot MuHnyc 2,4 1o oc 2,4 A (4 A)
5 A/Um oT MuHYC 6 10 TuTFoc 6 A (10 A)
10 A/Umm ot muHyc 12 mo mumroc 12 A (20 A)
20 A/Umr oT muHyc 24 o mmoc 24 A (40 A)
50 A/Um ot muHyc 60 10 mmoc 60 A (100 A)
100 A/Um ot munyc 120 no moc 120 A (200 A)
200 A/Um ot munyc 240 1o moc 240 A (400 A)
500 A/Um ot muHyc 600 no mmroc 600 A (1000 A)
1000 A/Um ot muHyc 1200 mo tutroc 1200 A (2000 A)
2000 A/Um ot muHyc 2400 mo tutroc 2400 A (4000 A)

* [lapametp kona yciaoBHoro oboznavenus llla—b—c—-d—-e—f—g—h.
** Jlmama3oH MOKa3aHWH, COOTBETCTBYIOIIUMN HOPMHpPYEMOMY AMana3oHy u3MepeHuil. B
CKOOKax JaHbl HOPMUPYIOLIUE 3HAUYEHUS NIPU OMNPEesIEHUH OCHOBHOM MPHUBEACHHON MOrPENIHO-
cTH (Ha 3aKa3aHHOM JHarna3oHe MOKa3aHui).
*#* Hopmupyemblit tuana3zoH uzMmeperuit or munyc 120 go miroc 120 % HOMUHANTBHOTO Ha-

npspKeHus myHTa UHOM.BX.
[Ipumeuanue — Jlnana3zoH moka3aHUl MOXeET OBITH JIOOBIM B Ipenenax oT MuHyc 19999 no

wroc 19999. H[12011 6e3 unTepdeiica RS485 mMoxkeT MMeTh AUama3oH MOKa3aHUW OT MHUHYC
9999 no mtroc 9999.

1.2.8 HanpsxeHue nuTaHusi MpUOOPOB COOTBETCTBYET 3HAYEHUSIM, MpHUBE-

JIEHHBIM B TaOJIHIIE 5.
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Tabmura 5
[Tapametp c* Hanpsbxenne nutanus
SBH (5 +4/-0,5) B mocTossHHOTO TOKa
12BH (12 +6/-3) B mocTtossHHOTO TOKa
24BH (24 +12/-6) B mocTosiHHOTO TOKa
ot 85 10 253 B nepemenHoro toka yactoroi (50 = 0,5) ' nn
220BY
ot 120 1o 265 B mocTOSIHHOIO TOKa
230B oT 85 1o 253 B nepemennoro Toka yactoroi (50 + 0,5) I'ryg
* [TapameTp koaa ycioBHOro obo3nauenus [lla—b—-c—-d—-e—f—g—h.

[TpuGopsl ¢ Hanpspkenuem nutanusa ¢ = 12BH u ¢ = 24BH umerot 3ammry ot
HEIMPaBUJILHOTO MOJIKIIFOUEHHUSI MOJISPHOCTU HAIIPSKEHUS TUTAHUS.

1.2.9 ITpu6ops! (kpome LI 72IT) obecrieunBarOT pe3epBUPOBAHNE MUTAHUS IS
UCIIOJIHCHHH C HanpsbkeHuem nutanus (12 +6/-3) B u (24 +12/-6) B (¢=12BH u
¢ =24BH, rae ¢ — napameTp KoJia yCIOBHOTO 0003HAUYEHUsI, CM. Ta0IuILy 5).

1.2.10 MouHocTh, motpedinsieMass MpuOOPOM, COOTBETCTBYET 3HAUYCHUSIM,

IPUBEICHHBIM B TabmuIie 6.

Tabmura 6
MomHocTh moTpedsenus, B-A, He 6osee
[Tapametp c*
10211 L7211 119611 1112011
5BH
12BH 2,5 2,5 3,0 3,0
24BH
220BY
6 6 6 6
230B
* [TapameTp kojaa yciioBHOro o6o3nauenus [lla—b—-c—-d—-e—f—g—h.

1.2.11 BxogHoe CONMpOTUBIEHUE MPU U3MEPEHUH HAMNPSHKEHHSI TOCTOSHHOIO
tToka He MmeHee (1-0,005) MOwm.

1.2.12 HanpsikeHre Harpy3kud Ipd HW3MEPEHUM CHJIBI ITOCTOSHHOTO TOKa
BEJIMYMHOM, paBHOM BEpXHEMY IIpe/Iely harna3oHa U3MEpeHui:

— (100 £ 10) MB nns mpubopoB ¢ auanazoHamu usMepeHuit 5 MA, 10 MA,
50 MA, 500 MA;

— (200 £20) MB nns mpubopoB ¢ auamazoHamu usMepeHuil 2 MA, 20 MA,
4...20 MA, 100 MA, 200 MA, 1000 MA, 1T A, 2000 MA, 2 A.

10
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IIpumeuanne — Hanpspkenue Harpy3kd Uil JMana3oOHOB  HM3MEPEHHU
OTJIMYHBIX OT YKAa3aHHBIX, COOTBETCTBYET HANPSHKCHUIO HATPy3KH OJFDKaWIIero
OO0JbILIEro AUAana3oHa U3MEPEHHIA.

1.2.13 Bpems ycTaHoBIeHHS paboyero pexuma npudopos He 6oaee 30 MUH.

1.2.14 Bpems usmepenus He 6onee 0,2 c.

1.2.15 IlpuGopbl MOTYyT HMMETh HCIOJHEHHUS IUCKPETHBIMU BBIXOJAMH C
raJlbBAaHUYECKUM pa3jeiICHUEM Ienel Ipyr OT Apyra U OT OCTaJIbHBIX Ienel npubdopa,
C KOMMyTauuen mnoctosHHoro Hampsikenuss A0 300 B u tokom go 100 MA wunu
nepemeHHoro HanpsbkeHus a0 200 B u tokom g0 100 MA 1o Kaxaomy BBIXOAY B
COOTBETCTBUHU C TAOIULIEH 7.

[IpuGopsl MOTYT WMETh WCHOJHEHHUS AaHAJIOTOBBIMH  BBIXOJAMH C
TaIbBAHUYECKUM pPA3ACIICHUEM IIeNed IPYT OT pyra U OT OCTAJIBHBIX Ienel mpudopa

B COOTBETCTBUHU C TAOIULIEHA 7.

Tabmuma 7
[Tapametp e* HUcnonnenue

02 JIBa TMCKPETHBIX BBIXO/Ia, AHAJIOTOBBIE BBIXO/IbI OTCYTCTBYIOT (TObKO asist L[ 721T)
11 OnuH aHaJIOTOBBIN BBIXOJI, OIMH TUCKPETHBIM BHIXOA (TObKO muist 11[7211)
12 OnuH aHaJIOTOBBIN BBIXO/I, IBA JUCKPETHHIX BbIxoa (kpome 1117211)
20 JIBa aHANMOTOBBIX BBIXOJIA
22 JIBa aHANOTOBBIX, JIBa AUCKPETHBIX BhixoAa (kpome 111721T)
X AHaJIOTOBBIC U JUCKPETHBIC BHIXOJIBI OTCYTCTBYIOT

* [TapameTp kojaa ycioBHOro o6o3nauenus [lla—b—-c—-d—-e—f—g—h.

[TpuOGopbl MOTYT WMMETh JAMANa3OHbl M3MEHEHUH BBIXOJHOTO aHAJIOTOBOTO
CUTHAJIa B COOTBETCTBUU C TaOJHIIeH 8.

[Tpumeuanue — J{ns mpuGOpoB ¢ ABYMS aHAJOTOBBIMU BBIXOJAMH KaxIbIi
aHAJIOrOBBIA BBIXOJ] COOTBETCTBYET HAIPSIKEHUIO WM CUJIE TOKA BXOJHOI'O CUTHAJIA B
COOTBETCTBYIOIIMX JUANIA30HAX U3MEHEHHS.

1.2.16 BpeMa ycTaHOBIEHHS BBIXOJHOTO AHAJIOTOBOTO CHUTHalla IIpHU
CKauKOOOpa3HOM M3MEHEHHUU BXOJHOIO HAIpPSIKEHUS W TOKAa OT MHMHHMMAJIBHOTO

3HAUYCHHA 1O MAKCHUMAJBHOTO B IIPCACiIax Aralia3OHa I/IBMCpCHI/Iﬁ He OoJtee 1,0 C.

11
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Tabmuia 8
VcnoBHoe 0003HaUYCHHE . | Hopmupyroiee
. | Jnmana3oH u3aMeHeHHI Jlnana3oH U3MEHCHUS
JMialia30Ha M3MECHESHUH 3HAYC€HHUE BBIXO/I-
BBIXOJIHOT'O aHAJIOT0- COTNPOTHUBIICHHS Ha-
BBIXOJIHOTO aHAJIOI'OBOI'O . HOT'O aHAJIOTOBOTO
% BOr'0 CUTHajna ** MA rpy3ku, KOm
CHUTHana cHUrHana, 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 koaa ycinoBHoro oobozHadenus [lla—b—c—d—e —f—g—h, ykazars B
CKOOKe mocJe 1udpoBoro 0003HaYCHUSI.

** HopmupyeMblil Tuana3oH U3BMEHEHHUI BBIXOJHOTO aHAJIOTOBOTO curHaia ot 0 1o
120 % nuamnazona uamenenuut (ot 0 1o 6 MA, ot 4 1o 24 MA, ot 0 10 24 MA).

1.2.17 Ilynbcaiusi BBIXOJIHOTO aHAJIOTOBOTO CHUTHaja Ha MaKCUMaJbHOU
Harpy3Ke He MpPeBbIIIAET:

— 90 MB 1151 ycTpo#CTB ¢ 1Mana3oHOM M3MEHEHUI BBIXOJHOrO curtaia ot ()
1o 5 MA, 0...2,5...5 MA;

— 60 MB 1151 ycTpo#CTB ¢ 1Mana3oHOM M3MEHEHUI BBIXOJHOIO CUTHasa oT 4
10 20 MA, ot 0 10 20 MA, 4...12...20 MA, 0...10...20 MA.

1.2.18 Ilpubopsr umerot unrepdeiic RS485 (d = 1RS, rae d — mapametp koga
ycnoBHoro o6o3nauenusi). [lpuGoper L9611, I[120I1 mMoryT uMeTh UCHOJHEHHE C
nononHuTenbHBIM UHTEphericom RS485 (d =2RS). IIpubopsr 1112011 moryt umersb
ucroiaHenne 6e3 RS485 (d = x).

B npubopax ycranaBnuBaroTcs ceTeBble aapeca oT 1 1o 247 U CKOPOCTh
obmena: 4800, 9600, 19200, 38400 6uUT B CEKyHY.

1.2.19 B mnpubopax mnpeaycMOTpeHa BO3MOXXHOCTb MPOrpaMMUPOBAHUS
apamMeTpoOB € MOMOIIBIO BCTPOCHHBIX KHOMOK Wik 1o uHTepdeiicy RS485:

— JMana3oHa nokazanui (myHkT meHo SCL);

— YpOBHel cpabaThIBaHUsI JUCKPETHBIX BBIXOOB (YCTaBOK) (yHKT MeHI0 USt);

— nmapaMmeTpoB uHTepdericoB (MyHKThl MeHIO Intl, Int2);

— BBIOOP THIIA IIKAJIBI JJIs1 OTOOPayKEHHS PE3YJILTATOB M3MEPEHUSI (ITyHKT MEHIO tS);

— kanuopoBka (myHKT MeHio InP).

12



0I14.140.319

[TpuOopbl UMEIOT peKUM MPOCMOTPA YCTAHOBICHHBIX MAapaMeTPOB, a TaKKe

BO3MOXHOCTb YCTAHOBKH HCO6XOI[HMOI>1 SAPKOCTU CBCYUCHHA HMHIUKATOPOB B PCIKNMC

U3MEPEHUS.

O6o03HaueHusi MYHKTOB,

IMOAIMYHKTOB MCHIO W HWX HA3HAYCHUC I

IPOrpaMMHUPOBAHUS MAPAMETPOB, 3aBOJCKHE HACTPOMKH MO YMOJIYAHHIO, MOPSIOK

paboThI ¢ KHOTIKaMU mpuBeeHbl B Tadmuue 9. s npubdopa 1112011 6e3 unrepdeiica

RS485 nopsok paboThl ¢ KHOMKOM MPUBEIECH B priokeHnu K.

Tabmauma 9

[ToanmyHKT MEHIO

[TyHKkT _ _ Hasznauenue [Topsimok paGoThl ¢ KHOTIKAMHU
Menio | TIEPBBIH | BTOPOU nyHKTa (TIOAMYHKTa) MCHIO Ha nipudope
YPOBEHb |YPOBEHB
Pexxum nporpaMMupoBaHus mapaMeTpoB
Cod BXOJI B IIYHKT U3 PeXUMa U3MEPEHUs
KHOTIKOU « @», BXOJ /ISl BBO/Ia TTApOJIst
KHOITKOH <« », BBIXOJI KHOITKOH « 4,
BBoa mapouist 115t BX0/1a B MEHIO TTPO-
BBIOOD 3HAUCHUS KHOITKAMH « A », « ¥ »,
B B TPaMMHUPOBAHHMS TTAPAMETPOB BBOIL KHOIIKOI <K »
(or 000 x0 999), IT Ij[ MPaBUIBLHO BBé €HHOM I1apoJie
3aBojckas HacTporika (naree 3H) — 123. by 1p A P
Mepexo] B MEHIO peXuMa porpaMmHu-
pOBaHUs, IPU HEMPABUILHOM — TIepe-
XOJ1 B PEKUM U3MEPEHUS.
(S B B Br16op Tuna mkansl 1uana3zoHa OKa- | BXOJ[ B IYHKT KHOIIKOM « 3 », BBIOOP
3aHUI MOJIITYHKTA KHOMKAMH « A », « ¥ »
0 YcraHoBKa 3aKa3aHHOTO MANa30Ha,
3H
1 B YcraHOBKa Iuama3oHa, COOTBETCTBYIO- | YCTAHOBKA KHOIIKOU «k»
IIET0 TMara3oHy BXOJAHOTO CUTHAJa
2 - YcraHOBKA POLIEHTHOH IIKaJIbI
SCL B B [TporpamMupoBaHue quana3oHa o- | BXOJ B IYHKT KHOIIKOM « 3 », BBIOOP
Ka3aHui MOJNYHKTA KHOKAMU « A », « ¥ »
. BXOJI B ITOJITYHKT KHOITKOH «>k », BBI-
YcTaHOBKa MONI0KEHUS AECATUIHOM .
dot - 00p TOJIOKEHUS JSCATUYHON TOUKH
TOYKU
KHOTTKaMU « A », « ¥ »
0.0000 | YcraHoBKa TOYKH B 5 3HAKE
00.000 | YcranoBka TOYKH B 4 3HaKe
000.00 | YcraHoBKa TOYKH B 3 3HaKe YCTaHOBKA KHOIIKOHU <« 3K »
0000.0 | YcraHoBKa TOYKH BO 2 3HaKe
00000. | YcraHoBKa OTCYTCTBUS TOUYKHU
HI B [IporpammupoBaHue BEpXHETO Tpe-
nena (o1 -19999 no 19999)
[IporpaMMHpOBaHKE HUKHETO TIpee- |BXOJ B MOIIYHKT KHOIIKOH «K ), BbI-
na (0T -19999 10 19999) 00p 3HAYCHHUS 3HAKOMECTa KHOIIKaMH
LO — Tpumeuanne — 0 U1 pana3oHoB nokaza- |« A», « ¥ », YyCTaHOBKA KHOIKOH « »
HUI C HyJIEBOM OTMETKOM B CEPEIMHE JTa-
TIa30Ha, TAKKE IS KAJIMOPOBKHL.
Bxurouenue, BBIKIIIOUCHHE MHIUKA- .
BXOJI B TIOJITYHKT KHOIIKOM « > », BBI-
Ed - TOpA MOJCBETKHU MPUCTABKU K €IMHU-

11€ U3MEPECHHUS

00p pexxuma KHONKaMH « A », « ¥ »
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[ToanmyHKT MEHIO

IIyHKT Haznauyenue ITopsimok paboThl ¢ KHOIIKaMuU
MeHIO | IEPBBI | BTOPOM IIyHKTa (IIOAITYHKTA) MEHIO Ha rpubope
YPOBEHb |YpPOBEHB
on |BxmroueHnne nHIMKATOpA MOJICBETKH
YCTaHOBKA KHOIIKOM «3K »
oFF | BrikiroueHue MHIUKATOPA MOICBETKU
YcraHoBKa niepruoia OOHOBJICHUS WH- | BXOJI B TIOAITYHKT KHOITKOM «3 ), BBI-
tn - nukaru (ot 200 go 5000 mc), 0op 3HaYEHHUS 3HAKOMEeCTa KHOITKaMHU
3H — 320 mc «A», «V¥», yCTaHOBKA KHOITIKOM «3K )
YcraHOBKa 30HBI HEUYBCTBUTEIIBHO- | BXOJI B TIOJIITYHKT KHOIIKOM « >k », BBI-
bn - ctu uapukamum (ot 0,00 1o 5,00 %), |Oop 3HaUEHUS 3HAKOMECTa KHOIKaMHU
3H-0% «A», «¥», ycTaHOBKA KHOTIKOM «3K »
YcraHoBKa KOJIMYECTBA U3MEPEHU I 6
FL 3 13 yepenHerms (ot 1 10 8), BBIOOP 3HAUCHIS 3HAKOMECTA KHOMKAMH
3H - 4 «A», «V¥», ycTaHOBKAa KHOTIKOM «3K »
USt - —  |Mporpamvuposanme ycraBok BXOJI B ITYHKT KHOIIKOH «> », BBIOOD
MOJITYHKTA KHOMKAMU « A », « ¥ »
Ul (U2) B Bri6op pexuma paboTel 1-10 (2-10) | BXOM B HOAITYHKT KHOIIKOM « %, BBI-
JUCKPETHOT'O BBIXO/1a 60p pexxuma KHOKaMH « A », « ¥ »
0 Brixmouenue Beixoga K1 (K2),
3H
1 Bxmrouenue Beixoga K1 (K2)
2 Pesepn
3 YcraHoBka npsiMOTo TUCTEpE3nca
4 YcranoBka 0OpaTHOTO TUCTEpPE3nca
Ycranoska U-00pa3Horo ympasie-
5 HUS, BKIIOYEHUS TIPU BBIXO/E U3 30HBI .
yerasku (d) YCTaHOBKA KHOIIKOM «3K »
VYcranoBka [1-o0pa3Horo ynpasie-
6 HUS, BKIFOYCHUS TIPH BXOJIE B 30HY
ycraBku (d)
YcranoBka L-o0pa3Horo ynpasieHus,
7 BKJTFOUCHUS TIPH CUTHAJIE MEHBIIIE yC-
TaBKHU
VYcranoBka ['-00pa3Horo ynpasieHus,
8 BKIIIOUEHUS TIPU CUTHAJIE OOJIbIIE YC-
TaBKHU
VYcranoBka ypoBHs yctaBku ais Kl N
(K2) (o1 ~19999 110 19999, B exummIaX BXO/I B TIOJITYHKT KHOTIKOM « 3k », BBI-
L1 (L2) — .. | OOp 3HaUEHUS 3HAKOMECTa KHOIIKAaMH
3aKa3aHHOTO JIMAaIa30Ha MOKa3aHui), .
3H -0 «A», «¥», yCTaHOBKAa KHOTIKOM «3K »
YcranoBka 30861 yeraBku (d) s K1
(K2) (o1 -19999 1o 19999, B equiau- | BXOA B MOAITYHKT KHOIIKOM «3K ), BBI-
dl (d2) — [[aX 3aKa3aHHOTO JIMara3oHa Mmokas3a- |0op 3HaUEHHS 3HAKOMECTa KHOTIKAMH
HU), «A», «V¥», yCTaHOBKA KHOITKOM «3K »
3H-0
nl (n2) B VYcraHOBKa MUTaHUS! MHAVKALIMY, TIPU | BXOJT B TIOJIITYHKT KHOIIKOM « > », BBI-

cpabateiBannu ycnoBust K1 (K2)

060p pexrma KHOTTKaMH « A », « 'V »
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[ToanyHKT MeHIO

3H - 500 mc

ITyHkT Hasznauenne [Topsimok paboThl ¢ KHOTIKAMHU
MeHIo | ICPBbIM | BTOPOU MyHKTa (MOJIMTYHKTA) MEHIO Ha pudope
YpOBEHb|ypOBEHb
on |BkioueHne MUTaHUS UHIUKATOPOB
BBIK/IFOYEHIE MATAHNs HHMKaTOpa, | YCTAHOBKA KHOIKOM K »
oFF
3H
VYcTaHoBKa 30HBI BO3BpaTa (ycTpaHseT .
BXOJI B TTOJITYHKT KHOTIKOM «3K », BbI-
«apebe3r» KOHTAKTOB)
b — (o1 0.1 110 2.0 %) 00p 3HAYCHHUS 3HAKOMECTa KHOITKaMH
0 9
3H ,O 1 % ’ ’ «A», «¥», yCTAHOBKA KHOIIKOH « K »
- V]
2
Intl 3 | YcraHoBka mapameTpoB pabOThl MH- | BXOJ] B IYHKT KHOTIKOH « », BBIOOD
(Int2) tepdeiica (mopt 1 (mopt 2)) MOJIITYHKTA KHOTKAMH « A », « ¥ »
bdl YcraHoBKa CKOpOCTH 0OMEHa BXOJI B IIOJITYHKT KHOMKOM « ), BbI-
(bd2) (mopt 1 (mopt 2)) 00p CKOpOCTH KHOMKAMH « A », « ¥ »
4.8 |Ycranoska ckopoctu 4800 6ut/c
96 Ycranoka ckopoctu 9600 6ut/c,
3H YCTaHOBKA KHOMKOM « »
19.2 |VYcranoBka ckopoctu 19200 6ut/c
38.4 |YcranoBka ckopoctu 38400 6ut/c
Adl VYcraHoBka aznpeca npudbopa BXOJI B ITOJITYHKT KHOTIKOM «3 », BbI-
(Ad2) — (mopt 1 (mopr 2)) (ot 1 mo 247), 00p 3HAaYCHUS 3HAKOMECTa KHOMTKaMU
— «A», «V¥», yCTAHOBKA KHOIIKOM « K »
3H-1 A », « V¥ », ycTaHOBKa KHOITKOM «
Pbl 3 YcraHoBka Ourta mapurera BXO/I B MMOJITYHKT KHOMKOM «K), BbI-
(Pb2) (mopr 1 (mmopt 2)) 00p pexxuma KHOKamMu « A », « ¥
0 VYcTaHoBKa OTCYTCTBHUS MTPOBEPKH,
3H
1 YcraHoBka IpOBEPKH HA YET YCTaHOBKA KHOIKOH «»
2 YcTaHOBKA MPOBEPKU HA HEYET
Sb1 B YcTaHOBKA KOJIMYECTBA CTOMOBBIX BXOJI B TOJITYHKT KHOTIKOM «3 », BbI-
(Sb2) out (mopt 1 (mmopt 2)) 00p pexxuma KHONKaMu « A », « ¥
1 YcTaHoBKa OJJTHOTO CTOTIOBOTO OHUTa,
3H YCTaHOBKA KHOIKOM « »
2 YcTaHOBKa IBYX CTOTIOBBIX OUT
BXOJI B OJIMYHKT KHOMKOM «K », BbI-
2 — VYcraHoBka paboThI mopTa 2 ¢ JUTYH ’
060p pexrma KHOTTKaMH « A », « 'V »
YcraHoBKa pexuma paboThl «3ampoc-
0 oTBeT» (TOpT 2),
3H
1 YcraHoBKa HUKJIMYECKOM MTepeIadn
Ha Ta0J10 YCTaHOBKA KHOITKOM « »
) YcraHoBKa HUKJIMYECKOM ITepeayn
Ha MOJYJIU MHIUKAIUH
3 YcraHoBKa HUKJIMYECKOM MTEpEIayu B
perucTp
YcraHoBKa nepuoja MUKIMYECKOH Te- | BXO B OJMYHKT KHOIIKOM « > », BbI-
t2 — pemauu (opt 2) (ot 500 10 5000 Mc), | Oop 3HAUEHUS 3HAKOMECTA KHOTIKAMH

«A», «¥», ycTaHOBKA KHOTIKOM « 3K »
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[ToamyHKT MeHIO

ITyHKkT - — Haznauenue [Topsimok paboThI ¢ KHOTIKAMHU
MeHio | T6PBBIM | BTOPOH yHKTa (TOITYHKTA) MEHIO Ha TIproOpe
YPOBEHB | yPOBEHb
BXO/ B ITYHKT KHOIKOM «>», BBIOO
InP — — Kanubposka 7B Iy ’ p

MOJIITYHKTa KHOTTKAMH « A », « ¥ »

nuP.

YcraHoBka HOMEpa Auarna3oHa u3sme-
penuii BxogHoro curiana (ot 0 no 35)
0(3)- o60mMB 18 (2)— 200 B
13- 75mB 19(2)- 2508B
2(3)- 100MB 20 (3)- 500 B
3(2)- 150mMB 21 (3)- 750 B
4(2)- 200wmB 22 (2)- 2MA
52)- 250mB 23(3)- 5mA
6(1)- 500wMB 24 (3)- 10 MA

7 (0)— 1000 mB 25(2) - 20 MA
8(2)— 2000mB 26 (2) — 4-20MA
9(0)- 1B 27 (3) - 50 MA
102)- 2B 28 (2) — 100 MA
113)- 2,5B 29 (2) — 200 MA
12(2)- 5B 30 (3)— 500 MmA
13(3)- 10B 31 (2)— 1000 MA
14(3)- 2-10B 322-1A
15(2)- 20B 33 (2) — 2000 MA
16 (2)— 50B 34(2)- 2A

17 (3)— 100B 35 (*)— mpyroit
[Mpumeyanue — B ckoOKax ykazaH HOMEp
nmuamnaszona n3Mmepenuit AL (cm. moz-
MyHKT «Adc»), HoMep, 0003HAYCHHBIH
3BE€3/I0YKOM, BEIOpaTh y OmKaiiiero 6oib-
IIEro Mana3oHa U3MEpPEeHUH BX. CUTHAIA.

BXOJI B ITIOJITYHKT KHOIIKOM «>K)), BEI-
00op 3HaYEHHS 3HAKOMEeCTa KHOITKaMH
«A», «¥», ycTaHOBKA KHOTIKOM «3K »

dot.

YcTaHOBKA MONOKEHUS JSCATHYHON TOU-
KU Ha IIKaJie, COOTBETCTBYIOIIEH uara-
30HY U3MEPEHUI BXOJHOTO CUTHAJIA

BXOJ B TTIOAITYHKT KHOIIKOH « > », BEIOOP
MOJIOKEHUS JSCATHYHOM TOYKH KHOIIKA-
MH < A», « ¥ »

0.0000

YcranoBka TOYKHU B 5 3HaKe

00.000

VYcraHoBKka TOUKH B 4 3HaKe

000.00

VYcTaHoBKa TOUKH B 3 3HAKE

0000.0

VYcTaHoBKa TOUKH BO 2 3HAKE

00000.

YcranoBka OTCYTCTBHUA TOYKHU

YCTaHOBKA KHOIIKOM <K »

HI.

YcTaHOBKa BEpXHETO 3HAUCHUS BXO/I-
Horo curHaina (0T -19999 no 19999)

LO.

YcTaHoBKa HUKHETO 3HAYEHHS BXO/I-
Horo curHaina (oT -19999 mo 19999)
[Ipumeuanue — O s AMANa3o0HOB C HY-
JIEBOM OTMETKOM B CepeJIMHE Juara3oHa

BXOJI B IIOJITYHKT KHOMKOM « ), BBI-
00op 3HaYEHHS 3HAKOMEeCTa KHOITKaMHU
«A», «¥», ycTaHOBKA KHOTIKOM «3K »

CLb.

KanmuGpoBka BXOHOTO cUTHAja

BXOJI B TOJIMTYHKT KHOTIKOM «3 », BbI-
00p moanmyHKTa KHOTKAMH « A », « ¥ »

VYcranoBka auanazona uamepenni AL

(o1 0 10 7) BXOJI B ITOAITYHKT KHOIIKOM «k», BBI-
Ade | 0-25B 4- 156,2 MB 60p Homepa auanazona AL KHOTIKa-
1- 1,25B 5-— 78,125MB  |MU «A», «¥», ycTaHOBKA KHOIIKOH
2—- 625MB 6— 39,06 MB «k»
3- 312,5MB 7— 19,53 MB
YES |IloarBepxaeHne KaTuOpOBKH BXOJ1 B IOJITYHKT KHOIIKOW « )
BBITTOJIHEHHE KAaITMOPOBKH HIDKHETO 3Ha-
—Lo—|KanubpoBka HUKHETO 3HAUYCHUS YCeHUS THAna30Ha H3MEPEHHI U TTePEX0]]
B oaAnyHKT Hi KHOTIKOM « X »
BBIITOJIHEHHE KATMOPOBKH BEPXHETO
—Hi—| KanubpoBka BepxHero 3Ha4YCHUS 3HAY. [UAna30Ha U3MEPEHUI U BEIXO B

PEXUM U3MEPEHUS] KHOIIKOM « K »
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[ToanmyHKT MeHIO

[Topsimokx paGoTHI ¢ KHOTIKAMH

ITyHkT Hasznauenne Ha TOHGODE
MeHto | [ICPBbIM | BTOPOU MyHKTa (TIOIIMTYHKTA) MEHIO bUOOp
YPOBEHB |ypOBEHE NIEPBBI YPOBEHD
Pexxum mpocMoTpa mapamMeTpoB B PeKHME H3MEPECHUS
HI MHauKalys BEPXHETO 3HayeHus Te- | o0/ B IYHKT M3 pEXUMa HSMCPCHUA
Kymieii mkas (mpavep 5.000) KHOTIKOM « ¥ %», aBTOMAaTHUECKHU TTO0Ye-
5.000 PEIHO BBICBETUTCS BEPXHEE U HIKHEE
LO " 3HAYCHUSI TEKYILEH IIIKAIIbI, YCTAaHOB-
HIMKANHAs HIKHCTO Snggggﬂ TC | enHoif B tS, qanee aBTOMATHYCCKH BbI-
0.000 Kymei mxaier (mpuvep 0.000) XOJ1 B PEKUM U3MEPEHHS
Pesxxum npocMoTpa napameTpoB HHTepdeEiica B peKUMe H3MEPCHUS
C96 [TpoBepka TeKkymie CKopocTH 0OMEHA | BXO B MMyHKT U3 PEKHUMA U3MEPEHUS
) (mopt 1) (mpumep 9.6) KHOIIKOH « A », aBTOMaTU4ECKH [100Ye-
PEIHO BBICBETUTCS CKOPOCTh M TEKY-
[TpoBepka Tekymiero aapeca (opt 1) .
A003 (mpumep 003) 1uii azpec nopta 1, ganee aBToMaTuye-
PHMED CKH BBIXOJI B PEXKUM U3MEPCHHUSI

Pexum uzmenenus SAPKOCTH UHAWKAIIUU B PECIKUMC U3MCPCHUSA

BXOJ B IIYHKT KHOIIKOH « K, BEIOOP
SIPKOCTH CBEUCHHS WHIUKATOPOB I10-
BTOPHBIM Ha)KaTHEM KHOTIKH « 3K », yC-
TaHOBKa BEIOPAHHOTO YPOBHS SPKOCTH
MIPOUCXOUT ABTOMATHYCCKH TOCIIC
MPEKPALICHUS HAKATHUS KHOTIKH «3K »,
Jasiee aBTOMATHYECKH BBIXOJ] B PEXKHIM
W3MEpEHUS

1.2.20 ITpenensl qomyckaeMoil OCHOBHOM MPUBEIEHHON MOTPEIIHOCTH PABHBI

BEJIMYMHAM, YKa3aHHBIM B Tabmuie 10.

Tabmuma 10
N3mepenue, mpeobpazoBanue Kiacc [Ipenensr nonyckaeMou
BXOJIHBIX CUTHAJIOB TOYHOCTH (g€*) | OCHOBHOH NPUBEIEHHON MOrPEIHOCTH, %o
N3mepenune HanpsKEHUS U CUJTB 0,1 +0,1
MOCTOSIHHOTO TOKa 0,2 +0,2
[IpeoOpazoBaHue HAMPSKEHUS U 05 405
CHJIBI TIOCTOSIHHOTO TOKA ’ ’

* ITapameTp koza ycimoBHOro obo3nauenus [llla—b—-c—-d—-e—f—g—h.

Hopmupyroiiee 3HaueHWe TMpU  ONPENEICHUUM OCHOBHOM MOTPENIHOCTU

N3MCPCHUA HAIIPAKCHUA UIIN TOKA IPUHUMACTCA paBHBIM MOAYJIIO Pa3HOCTHU BECPXHETO

W HMJKHETO IIPCACIIOB AXAIlla30Ha MOKa3aHUM.
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1.2.21 TIlpepenbl pomyckaeMoOid OCHOBHOW IPUBEIEHHOM MOTPEIIHOCTH
npeoOpa3oBaHusl HANPSHKEHUS M TOKAa BXOJHBIX CUTHAJIOB B BBIXOJHBIC aHAJOTOBBIC
CUTHaJbl B HOPMAJIbHBIX YCIIOBUSIX NMPUMEHEHUS PaBHbl BEJIWYMHAM, YKa3aHHBIM B
tabmmie 10.

Hopmupyrolee 3Hau€HHE BBIXOJHOTO aHAJIOTOBOIO CHUTHAJIA COOTBETCTBYET
tabmnuie 8.

1.2.22 OcHoBHasi NOTPENTHOCTh, MNpHOOpPa MPU H3MEHEHHH HAMPSKCHUS
NUTaHUs B MpeJenax, yKa3aHHbIX B TaOJUIIE 5, HE PEBBIIIACT MPEAESIOB JOIMyCKaeMOn
OCHOBHOM MOTPEUIHOCTH, YKa3aHHBIX B Ta0muie 10.

1.2.23 [Tpenensl JOIyCKaeMOM JTOMOJIHUTEILHOM MOTPENTHOCTH
npeoOpa3oBaHusl BXOJHBIX CHUTHAJOB B BBIXOJHBIE AaHAJIOTOBbIE CHUTHAJIBI B
HOPMAJbHBIX YCJIOBUSAX NPUMEHEHUS, BBI3BAHHONW W3MEHEHUEM COINPOTUBIICHUS
Harpy3Kd B IMpefenax, yKa3aHHbIX B Tabnuie 8, He mnpesbimator 0,5 mpenenos
JOTTYCKaeMOUW OCHOBHOM MOTPENTHOCTH, yKa3aHHOU B Tabnwmie 10.

1.2.24 Tlpenenbl AomMycKaeMOW TOMOJHUTENIHHON MOTPEUIHOCTH, BBI3BAaHHOM
BJIMSIHUEM BHEIIHETO OJHOPOJHOTO MOCTOSHHOTO WJIA TEPEMEHHOIO MArHUTHOTO
MOJIsl, CUHYCOMAAIBHO HM3MEHSIOIIETOCS BO BPEMEHM C YACTOTOM CETH NHUTAHHS, C
MarauTHou uHaykuueit 0,5 mTn npu caMoM HeOIAronpusTHOM HampaBlIeHUU U (aze
MarHuTHOro 1MoJjs, He npeBblmaroT 0,5 TmpeaenoB OOMYCKaeMOM OCHOBHOM
MOTPEIIHOCTH, YKa3aHHOU B Tabnuiie 10.

1.2.25 TIIpuOopsl SBISAIOTCS TEIUIO-, XOJOA0YyCTOMYMBBIMU. Ilpenenst
JOIMYCKaeMOM JOMOJIHUTENIBHOM MorpemHocTH Ha Kaxaele 10 °C, BbI3BaHHOMU
U3MEHEHHEM TeMIIepaTyphl OKPYKAIOLIET0 BO3/AyXa B UHTEpBaIe pabounx TeMrepaTyp
oT HopMmanbHOH (20 = 5) °C no moboi B npenenax oT munyc 40 no mmtoc 70 °C, He
npeBbIaroT 0,5 Mpeaenos 10nycKaeMoil OCHOBHOM MPUBEAEHHOM MOIPEITHOCTH.

1.2.26 Tlpubopsl sBASAIOTCS  BaaroycroluumBbIMH. [Ipenensr mormyckaeMoi
JOTIOJIHUTENBHON TMOTPEIIHOCTA MPU HW3MEHEHWH OTHOCHUTENIBHOM BJIAXHOCTU OT
HopmanibHo# (30 — 80) % 10 95 % npu Temnepatype 35 °C He MpEBBIIAIOT MPEEIIOB
JIOIYCKAEMOU OCHOBHOW MPUBEACHHOM IMOTPEIITHOCTH.

1.2.27 Tlpubopsl Tpu HMEPEHUH BBIICPKUBAIOT B TeYeHUE | MUH
neperpy3Ky mo BXOAHOMY curHaiy, paBHyro 150 % ot BepxHero npeaena auara3zoHa

WU3MEPEHNN.
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1.2.28 TIlpubopsl mpu mnpeoOpa3oBaHWM TOKA U HANPSHKEHUS BXOJIHOTO
CUTHajia B BBIXOJAHOW aHAJOTOBBIA CHUTHAN B T€UEHHUE 2 U BBIICPKUBAIOT MEPErPy3Ky
BXOJHBIM CHUTHAJIOM, COOTBETCTBEHHO TOKOM W HampsbkeHueM, paBHbiM 130 % ot
HOMMHAJILHOTO 3HAUEHUS AUANa30Ha U3MEPEHUI.

BrixogHoe HampspkeHHe Ha 3aKMMax aHaJIOTOBOTO BBIXOAHOTO CHUTHANa MpHU
neperpyske He npesbiiiaetr 30 B Ha MmakcuManbHON Harpyske.

1.2.29 IlpubGopsl mpu mnpeoOpa30BaHUM BXOJHOTO CHUTHAJIA B BBIXOJIHOMN
aHAJIOTOBBIA CUTHAJ BBIACP>KUBAIOT KPATKOBPEMEHHBIE MTEPErPy3KH BXOIHBIM TOKOM U
HaIpPSHKEHUEM C KPaTHOCTHbIO OT HOMUHAJIBHOTO 3HAYEHMsI CUTHAJa B COOTBETCTBHUHU C

tabmureit 11.

Taomuma 11
JINTEIBLHOCTD NuarepBan
HaumeHnoBanue Kpatnocth Yucno A N P
erneit mpudbopos Meperpy3oK A0 MOILY ABYM3
o TOKa | HANPsDHKEHUS TIEPErpy3KH, C | Meperpy3Kamu, ¢
IlocnenoBarenbHLIE LIETH
A H 2 - 10 10 10
(ToKa)
ITapamenbpHble LENN
P 1 - 1,5 9 0,5 15
(HampsKeHMS])

1.2.30 IIpubGopsl mpu mnpeoOpa3oBaHWM BXOJHBIX CHTHAJIOB B BBIXOJIHBIC
aHaJIOTOBbIE CUTHAJIbl YCTOMYUBBI:

— K JUIUTEIbHOMY Pa3pbIBY LIENU HATPY3KH;

— K 3a3€MJICHUIO JIF00OTO BBIXOHOTO 3a)KMMa aHAJIOTOBOTO BBIXO/A.

BennunHa HanpsokeHUs HA pa30MKHYTBIX BBIXOAHBIX 3aKMMaX MPHU 3TOM HE
npessimaer 30 B.

[Ipu 3a3eMieHUU BBIXOJHOTO 3a)KMMa OCHOBHAS MOTPEITHOCTH MPUOOPOB HE
IPEBBIIIAET MIPEAEIIOB, YKa3aHHbIX B Ta0muue 10.

1.231 Ilo ycrouMBOCTM K MEXaHMYECKUM BO3ACUCTBUAM MPUOOPHI
SBJISIIOTCS BUOpOYCTOMYMBBIMU M BUOpornpouyHbiMu, rpynmna N1 mo 'OCT P 52931-
2008, T.e. YyCTOMYMBBI M MPOYHBI K BO3JCUCTBHUIO CHUHYCOMJQIBHOW BHUOpanuud B
nuranazone yactotr ot 10 go 55 I'u mpu ammutyae cmemenus 0,15 mm. OcHOBHas
NOTPENIHOCTh MpUOOpa MpU BO3AECHCTBUM BHOpalMUd HE MPEBBIIIAET MPEICIIOB

JOMYCKaeMOM OCHOBHOM MOTPEIIHOCTH, YKa3aHHbIX B Ta0muie 10.
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1.2.32 IIpuGopbl SBIAIOTCS YAAPONPOYHBIMU, T. €. COXPAHSAIOT CBOH
XapaKTepHCTHKHU mociie Bo3zeiicTeus 1000 ynapos ¢ yckopenuem 100 m/c’, gacToToi
ot 10 1o 50 ynapoB B MUHYTY U JUIMTEJILHOCTBIO UMITyJIbca 16 McC.

1.2.33 M3onsiiusi 3JIEKTPUYECKUX 1IENEH, HE HUMEIOIIMX TalbBaHUYECKOU
CBSI3U, BBIIEPKUBAET B HOPMAJIbHBIX YCIOBHUSIX B TEueHHE | MUH JEHCTBHE
UCIIBITATENIbHOTO HAMPSKEHUS MPAKTUYECKU CUHYCOUIANbHON (DOPMBI 4acTOTOM OT 45
10 65 I'll ¢ 1eMCTBYIOIIMM 3HAYEHUEM:

1500 B — nyist mpuGopoB ¢ pabounm HanpsbkeHueM teneit 1o 300 B;

2000 B — gy mpubopoB ¢ pabouum HampsikeHueM renei 10 650 B;

3000 B — nyist mpubopoB ¢ pabounm HanpsbkeHueM neneit ot 650 mo 1000 B.

1.2.34 DnexTpuyeckoe COMPOTHUBJICHUE H3OJSLIUU MEXKIY LensMU, He
MMEIOUIMMHU raJbBAHUYECKON CBSI3H, B HOPMAJIBHBIX yCIOBUsAX HE MeHee 40 MOw.

1.2.35 IIpubopsl SBIAIOTCA TEMJIO-, XOJOAO-, BIJIArONPOYHBIMHU, T. €.
COXPAHSIIOT CBOM XapaKTEPUCTUKU MOCJE BO3JCUCTBUS HA HUX TEMIEPATyphl OT
Munyc 50 1o mioc 70 °C 1 OTHOCUTENBHOM BIIAXKHOCTU BO31ayXa He Oosiee 95 % mpu
temrepatype 1moc  25°C,  COOTBETCTBYIOIIMX  MPEACIbHBIM  YCIOBUAM
TPaHCIIOPTUPOBAHUSI.

1.2.36 TlpubGopsl B TpaHCTIOPTHOM Tape 00Jaar0T MPOYHOCTHIO K MEXaHUKO-
JMHAMHYECKHM HArpy3KaM: BUOPAIMK C aMIUTHTYI0H ycKkopeHns 49 m/c> B auarmasoHe
yacToT oT 10 mo 500 I'm.

1.2.37 TIlo 3amMImeHHOCTH OT BO3AEUCTBUS TBEPABIX TEI MPUOOPHI
cootBeTcTBYIOT Koy IP50 o 'OCT 14254-2015.

1.2.38 TpeOoBaHHUs 110 IEKTPOMArHUTHON COBMECTUMOCTH

1.2.38.1 IlpuGopbl  yNOBIETBOPSIOT TPEOOBAHUSM, TMPEABSIBISIEMBIM TIO
ANEeKTpOMarHuTHoM coBMectuMocTu B cootBeTcTBUM ¢ 'OCT P 51317.6.5-2006 s
obopynoBanus kiacca A. [TomexoycToMunBOCTh MPUOOPOB YIOBIETBOPSIET KPUTEPHUIO
kadecTBa pyHkimonupoBanus A o I'OCT P 51317.6.5-2006.

1.2.38.2 VYpoBeHb HHAYCTPUAJIBHBIX TMOMEX IpU padoTe MNpubOpPOB HE
npeBbiliaeT 3HadyeHui, ycraHoBieHHbIX ['OCT P 51318.22-99 nns oGopynoBaHus

KJtacca A.
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1.2.38.3 IIpuOOpel yCTOWYMBEI K 3JEKTPOCTATHYECKUM pa3psiaM IO CTENEHU
KECTKOCTU 3, MO  KPUTEPUI0  KayecTBa  (YHKIIMOHUPOBAHUA A COTJIACHO
I'OCT P 51317.4.2-2010.

1.2.38.4 ITpubopbl yCTOWYMBBI K HAHOCEKYHJAHBIM UMMIYJbCHBIM IMOMEXaM I10
CTENEHU KEeCTKOCTU 3 IS 1ieneid uHTepdeiica, Mo CTENEHU KECTKOCTH 4 IS 1ernei
U3MEpeHUs, MO0  KpPUTepUr0  KadecTBa  (YHKUMOHUPOBAHUS A COIJIacHO
['OCT P 51317.4.4-2007.

1.2.38.5 [IpuGopsl yCTOWYMBBI K MHUKPOCEKYHJIHBIM HMITYJIbCHBIM ITOMEXaM
OOJIBIIION PHEPIUU MO KpUTEpHUIo KadecTBa ¢yHKimoHupoBanus A coriacao 'OCT P
51317.4.5-99:

— MO CTENEHU KECTKOCTH 3 MpHU BO3JCUCTBUU MOMEXU MO LENU MUTAHUSA
(«mpoBOA — MPOBOI»), MO KPUTEPHUIO KayecTBa (HYHKIMOHMPOBAHHS A COTJIACHO
I'OCT P 51317.4.5-99;

— MO CTENEHU KECTKOCTH 2 MpPHU BO3JACUCTBUU MOMEXU MO LENU MUTAHUSA
(«mrpoBOT — 3eMIIS»), MO KPUTEPUIO KadecTBa (HYHKIIMOHUPOBAHUS A COTJIACHO
['OCT P 51317.4.5-99;

— I10 CTENEHU KECTKOCTH 3 MpU BO3ACHCTBUU MMOMEXH MO LIETSIM UHTEpPeiica,
CUTHAJbHBIM LENSM W  JUCKPETHBIM  BXOJaM, IO KPUTEPUIO  KayecTBa
dbyukimonupoBanus A coriacHo 'OCT P 51317.4.5-99.

1.2.38.6 IIpuGopbl yCTOMYMBHI K JUHAMHYECKUM HM3MEHEHHUSM B IIEIAX
AIEKTPONUTAHHUS:

— npu npoBanax HanpsuokeHust 30 % otT Uy, (1 mepuon); 60 % oT Uy (50
NepUOAOB) MO  KPUTEpPHIO  KauecTBa  (PYHKIMOHUPOBAHUS A COTJIACHO
I'OCT P 51317.4.11-2007;

— npu npepbiBanuy HanpsbkeHust 50 % ot Uy, (1 mepuoa) mo kputepuro
kauectBa ¢yHkuuonupoanus A; 100 % ot U, (50 mepuonoB) Mo KpUTEPHUIO
kadecTBa pyHkimonuposanus B cormacao 'OCT P 51317.4.11-2007.

1.2.38.7 Ilpubopbl  yCTOWYMBBI K BO3JECUCTBUIO  PaTUOYACTOTHOTO
AJIEKTPOMArHUTHOIO TMOJII IO CTENEHH >KECTKOCTH 3, IO KPUTEPUIO KaudecTBa

¢ynkumonrpoBanus A corinacuo 'OCT P 51317.4.3-2006.
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1.2.38.8 IIpubopsl ycToH4MBB K KOHAYKTUBHBIM IOMEXaM HAaBEIECHHBIM
pPanvOvYaCTOTHBIMU 3JEKTPOMAarHUTHBIMH TMOJIIMM TIO CTEMEHH >KECTKOCTH 3, IO
KpuTepuio kauectBa ¢pynkimonupoanus A corigacHo 'OCT P 51317.4.6-99.

1.2.38.9 IIpubopsl yCTOMYUBBI K KOJIEOATENHHBIM 3aTYXAOIIUM ITOMEXaM [0

CTENEHN J>KEeCTKOCTH 3, MO0 KPUTEPHUI0 KadecTBa (DYHKIIMOHMPOBAHUS A COTJIACHO

I'OCT IEC 61000-4-12-2016.

1.2.38.10 ITpuGophl ycTOWYMBBI K KOHAYKTHBHBIM MOMEXaM MPOMBIIIICHHON
YacTOThI MO CTEMEHH >KECTKOCTH 4, MO KPUTEPHUIO0 KauecTBa (YHKIMOHUPOBAHUS A
corsiacio ['OCT P 51317.4.16-2000.

1.2.39 Hopma cpenneit HapaOoTku Ha oTka3 npudbopos He meHee 150000 u B
YCIOBUSIX SKCILTyaTalllu.

1.2.40 Cpennuii cpok ciyx0b1 mpubopoB He meHee 30 nerT.

1.2.41 TlpuGopsl OTHOCATCA K BOCCTAHABIMBAEMbIM, PEMOHTUPYEMBIM
uznenusM. CpenHee BpeMsi BOCCTAHOBIIEHUST pab0TOCIIOCOOHOTO COCTOSTHUS TPUOOPOB

He OoJiee 3 4.
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1.3 /domosiHUTe/IbHbIe MNapaMeTPpbl M XAPAKTEPUCTHUKU NPUOOPOB,

NpeAHA3HAYEHHBIX JJIM JKCcIutyaTanuu Ha A9C

1.3.1 TIIpuGopbl  oOecreynBalOT YCTOMYMBOCTH K  MEXaHUYECKUM
BO3JICMCTBUSIM B COOTBETCTBUMU ¢ rpynmoil M38, ceiicMocTONKOCTh 8 OayioB IO
['OCT 17516.1-90.

[TpuGopsl oTHOCATCS K | KaTeropum CEHCMOCTOMKOCTHM B COOTBETCTBUU C
HIT-031-01.

1.3.2 ITpuGoph! ABISAIOTCS BUOPOYCTONIMBBIMU.

1.3.2.1 TIpubGopsl pabOTOCTIOCOOHBI TPH BO3ACUCTBUH CHHYCOUIAIBHON
BUOpallMy ¢ mMapaMeTpaMu, yKazaHHBIMU B Tabnuie 15 (ceficMuueckas Harpy3ka).

Tabmura 15

3HavyeHue napameTpa

HaumenoBanue mapamerpa JUIsl TMaia3oHa qacTot, I'n
or2 1010 |or 10 o 15|01 15 mo 30|ot 30 o 100
IITar o gyacrote, I'1y 1,0 1,0 2,0 10,0

Yekopenue, M/c” (g)
B TOpU3OHTAILHOM 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 BbIIEpKKY HA KaXKJI0M 4acToTe, ¢ 60,0

1.3.2.2 IlpuGopbl paGOTOCIIOCOOHBI MPHU BO3JACHUCTBUM IO TPEM B3aUMHO-
NEPIEHANKYJISPHBIM OCSIM CHHYCOUIATLHOW BHOpaIuu B auamnasone 9actot ot 0,5 10
100 Ty ¢ yckopennem 40 m/c” (4 g) ¥ BpeMeHeM Bo3jeiicTBUs He Menee 80 C IO
KaXJI0M OCH (PKCIUTyaTallMOHHAS] CHHYCOUAalbHask BUOpALIUS).

1.3.2.3 IIpenensl nomnyckaeMoi TOMOJTHUTEIbHON MOTPEIIHOCTH, BHI3BAHHOM
BO3JIEMCTBHEM BUOpAllMKM, HE MPEBBIIAIOT MPEJEIOB JIOMYyCKaeMON OCHOBHOMU
MPUBEIAECHHON MOrPEIIHOCTH.

1.3.3 [Ipubopbl  sBASIIOTCA ~ BUOPONPOYHBIMM O  TPEM  B3aUMHO-
NEPHEHAUKYJISAPHBIM OCSIM TpPU BO3JAEHCTBUM CHUHYCOMJAIbHOM BHOpaluU C
napameTpamu (SKCIUTyaTallMOHHasi CUHYCOUJaibHasi BUOpALIHs):

— nuana3oH yacTtoT oT 0,5 go 100 I,

— yckopenue 80 m/c” (8 g),
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— BpEMS CyMMapHOI'O BO3/IEMCTBUS IO TPEM OCSIM HE MeHee 6 Y.

1.3.4 Tlpubopsl ABIAIOTCA YAAPONPOYHBIMU MO TPEM B3aUMHO-IIEPIICH/IH-
KYJISIPHBIM OCSIM B IIECTH HANpPABJICHUSX MPU BO3JEHCTBHM MHOTOKPATHBIX YIAapOB C
napamMeTpaMu (MHOTOKPATHBIE yJIapbl, UMUTHPYIOUIME TPAHCIOPTHBIE HArpy3Kud B
coctase obopyaoBanust ADC):

— yekopenne 140 m/c” (14g),

— JJIMTEJIbHOCTh UMITYJIbCa YCKOpeHus oT 2 110 20 mc,

— CYMMAapHOC€ KOJHUYECTBO YJApOB II0 IMCCTU HAIPABJICHUAM HCE MCHCC

6000 + 10.
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1.4 YcTpoiicTBO M NPUHIMI PA0OTHI

1.4.1 Konctpykuus

1.4.1.1 KoHCTpyKTUBHO TpHOOPHI BBHINOJHEHBI B KOPIYyCE ISl IIMTOBOTO
MoHTaxa. OOmui BuA, rabapuTHbIE M YCTAaHOBOYHBIE pa3Mephl MPUBEICHBI B
IIPUJIOKEHUH A.

Kopnyc BBINONHEH M3 IUIACTMACChl M COCTOMT W3 OCHOBAaHUS, JMLEBON
MAHEIN, IEPETHEN PAMKH U 3aIHEW 3aILUTHOW KPBILLIKH.

Bce KOMIOHEHTBI pacIoyIOKEHbl HAa UYETBIPEX COCOUHEHHBIX MEXIYy COO0H
IIEYaTHBIX IUIATAX, KOTOpbIE BCTABJIAIOTCA CO CTOPOHBI IIEPEAHEN MaHEIn B
IJIACTMACCOBBIA KOXKYX I10 HAIIPaBISAIOIIMM U KPETISTCS CO CTOPOHBI IIEPEIHEN MaHeIn
JNBYMS (UETBIPbMS1) BUHTAMHU.

B yrnyGnenne mnepenHeld dYacTh OCHOBaHHUS KOpIyca YCTaHABIMBACTCS
JuLeBas IIaHENb C IIPO3pAayHbIM OKHOM, 4Ye€pe3 KOTOPBIM NPOCMATPUBAIOTCS
CBETOJIMO/IHbIE U(POBBIE HMHIUKATOPBI, NpEeIHA3HAYCHHbIE [JIsI OTOOpaXKeHUs
3HAQYEHUN HM3MEPSAEMOro napamMerTpa 3JIEKTPUYECKOU CETH, U MAJICHbKMMHU OKOLIKAMM,
yepe3 KOTOpbI€ IOJCBETKON €IMHUYHBIMM HHIUKAaTOpaMu oOToOpakaeTcsi padora
OCHOBHOTO uHTep(elica, IUCKPETHBIX BBIXOJOB, IIOJCBEUYMBAETCS IPUCTaBKA K
EAVHULIE U3MEPEHUS.

Ha nuneBoil maHenu yka3aHbl BCE HEOOXOOUMbIE TEXHUYECKHE JAHHBIC
npuOopa M Ha3HAYEHHME KHOIIOK YNPABICHUS pexuMaMu padoThl (CM. pucyHOK A.l
IPUWIOKEHUS A).

[lepennsas pamka KpenuTcss K OCHOBAHHUIO KOPITyCa MPU NOMOIIM 3aIIEIIOK U
(duKCHpyeT JIMLEBYIO TAHEb.

3amHss Tpo3payHas KpbIIIKa IpeJAHAa3HadeHa Ui 3alMThl TOKOBEIYIHX
COEIMHEHHUN U KPENUTCA K OCHOBAHHUIO KOPITyCa BUHTAMMU.

[TpuOopb!l A1 yCTAHOBKM Ha IUTE UMEKT KOMIUIEKT MOHTa)XHBIX 4acTEH.
Pasmepsl BeIpe3a B IIUTE PUBEACHBI B IIPUIIOKEHUU A.

1.4.1.2 Ha3znaueHue >1€MEHTOB NEPEAHEN MaHeIn

Ha nepenneit nanenu npudopa pacnoaokKeHb:

— CBETOJMOHBIE YU CJIOBBIE CEMUCETrMEHTHBIE WHIUKATOPBIL,
IpeIHAa3HAYEHHbIE I OTOOpaKeHHs 3HAUEHU HM3MEpPSeMOro CHUrHaja Mo

U3MEPUTEIBLHOMY KaHAITY;
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— eIMHUYHBIE CBETOAMOAHBIE HMHAMUKATOPHI, OToOpaxamwmue padoTy
uHTep(deiica, COCTOSTHUE NUCKPETHBIX BBIXOJOB, IOJCBEUYHMBAIOIIME TPHUCTABKY K
€AMHUILIE U3MEPEHUS;

— YeTbIpe KHOIKU ynpaBiaeHUs « €», « Ay, « ¥», «¥».

KuHonku « 4», « A», « ¥», «¥» cayxar i YIpaBJIECHUs PEKUMaMHU pabOTHhI
U peIaKTUpOBaHUs (PYHKIIMOHAIBHBIX TapaMeTpOB MpHOopa.

@YHKIMU KHOIIOK B PEXKUME U3MEPEHUSL:

— KHOIKa « €» IpeHa3HayeHa JIsl BX0/1a B PEXKUM IIPOrpaMMUPOBAHMS;

— KHOMKa «A)» TpeaHa3HAayeHa A BBIBOJAA Ha LU(POBBIE HHIUKATOPHI
IPOCMAaTPUBAEMBIX IIApaMETPOB CETEBOIO aJ[peca U CKOPOCTH OOMEHa 1o UHTepdeiicy
(1 umm 2);

— kHomKa « V) mpeaHa3HauyeHa sl BhIBOJA Ha IU(PPOBbIE MHIUKATOPHI U
IIPOCMOTpPa YCTaHOBJIEHHOT'O IHANla30Ha IOKa3aHUM;

— KHOIIKa « ) MpegHa3HayeHa Juisl BBIOOpa U YCTAaHOBKH SIPKOCTH CBEYECHMS
WHIUKATOPOB (BHIOOP MOBTOPHBIM HAKaTHEM KHOIKH, YCTAHOBKA BHIOPAHHOW SAPKOCTHU
IPOUCXOJUT aBTOMATHYECKH IOCIE MPEKPALIEHUS HAKAaTHs KHOIIKH, Jajiee aBTOMaTH-
YECKH BBIXOJI B PEXKUM U3MEPEHUS).

@DYHKIMU KHOIIOK B PEKUME PETaKTUPOBAHHUSI IAPAMETPOB:

— KHOmNKa « €» mpelHa3HauyeHa JUIsl BXOJAa B PEKUM M BbIXOAA U3 pEKUMA
IIPOrpaMMHUPOBAHMS, BBIXO/A U3 IIYHKTOB, ITIOAIIYHKTOB MEHIO;

— KHONKHA « A», « ¥)» mpenHazHaueHbl s BbIOOpA IYHKTOB, MOAITYHKTOB
MEHIO, BbIOOpa 3HAYEHHUS 3HAKOMECTa, IOJIOKEHUS JECATUYHOM TOYKH, BbIOOpa
PEXKUMOB;

— KHOIIKa «%)» mpeaHa3HayeHa JIg BXOAAa B IYHKTHI, MOANYHKThl MEHIO,
YCTaHOBKH BBIOPAHHOI'O 3HAYEHUs, PEKUMA.

1.4.1.3 HaznaueHue dJIEMEHTOB 3aHEH TaHEIN

Ha 3amHell CTEHKE OCHOBAHUS PACIOJIOKEHBlI PAa3beMbl Ul ITOJKIFOUYEHUS
npudopa K U3MEPUTEIBHON LENH, K LENH NUTAaHUsS, BBIXOJHBIM LIETSAM MU LENsM HH-
TepQeiicos.

[Ipn HEOOXOAMMOCTH MAJiIi COTJACOBAHUA HUHTEPPEHCHONW JMHHUM CBSI3U Y

npudopa, KOTOpBIM OyAET YCTaHABIMBATHCSA IMOCIEIHUM B JIMHUIO, K KOHTaKTaM
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pazbemMoB «Al» u «Bl» umm «A2» u «B2» untepdeiica RS485 moxer ObITH
MOAKII0YeHa (DYHKIMOHANbHAS TIepeMbluka. [Ipy HamMuuy MEepeMbIYKH MOIKIIOYEH
BCTPOECHHBIN COTIACYIOIINN PE3UCTOP.

1.4.1.4 BHewHue coeMHEHUS] TPUOOPOB

[TonkntoueHue Kk nNpuOOpPy BHEUIHUX YCTPOMCTB OMpEAEseTcs Ha3HAUCHUEM
KOHTAKTOB pAa3be€MOB Ha 3agHeld mnaHenu. CXeMbl MOAKIIOYEHUS NPUBEICHBI B
MPUJIOKEHNH b.

HcToyHMK BXOHOTO CUTHANA MOJKIKYAeTCA K KOHTakTaM «INy.

Kontaktel nuranus «L», «N» chayxaT A NOJKIIOYEHUS HANPSHKEHUS
nutanudg oT 85 1o 253 B nepeMenHoro Toka uiau ot 120 10 265 B moCTOAHHOTO TOKA,

KOHTAKThI IMUTAHUA «1», «—» I HMOAKIIOUYECHHUA UCTOYHUKOB IMTUTAHHUA ITOCTOSHHOTO

Toka. Konrakt «L» — koHTaKT pabouero 3a3zeMJIeHUs.

K xontakram «A» u «B» untepdericoB RS485-1, RS485-2 nmoakmrouaroTcs
COOTBETCTBEHHO JIMHUSA A U uHUS B nHTepdeiicHol IMHUN CBSI3U.

K konrtaktam «D OUT 1», «D OUT 2» noakiro4aroTcs UEeNu Harpys3kH,
KOMMYTHUPYEMbI€ KOHTAKTAMU JUCKPETHBIX BBIXOJIOB.

K xontaktam «AN OUT 1», «AN OUT 2» noakitodaroTcs 1enu TpUEMHUKOB
U3MEPUTENbHON WH(pOpMaluuu B BUJE YHU(PUIUPOBAHHBIX CHUTHAJIOB MOCTOSHHOTO

TOKa.
1.4.2 ITpunnumn paboTsl

CrtpykTypHas cxeMa mpuOopoB NpuBeaeHa Ha pucyHke B.1 npunoxenus B.

OuibTpbl @ 3aMMINAIOT BXOJAHOW CUTHAJ W HANpsDKEHHE NMUTaHus npudopa
OT KPaTKOBPEMEHHBIX UMITYJIbCHBIX MTOMEX.

Henurtens J| mpeoOpasyeT BXOJHOW CUTHAN (HANpsDKEHUE WM CUITy TOKa) B
HanpsDKEHUE,  COOTBETCTBYIOLIee  paboueMy — JIuama3oHy  aHajioro-mupoBoro
npeobpazoBarens ALl (ot 0 mo 100 MB). I{udposoit kox ¢ Beixoma ALl uwepes
YCTPOMCTBO TAJIbBAHUYECKOM pa3Bs3ku I P mocTynaer Ha MUKpOKOHTpOIuiep M.

MUKpOKOHTpOJUIEp 00ECIIEUNBAET:

— 00paboTky xkoma ALIII, popmupyer mudpoBeie 3HAUCHHS B 3aBUCUMOCTH OT
BU/JIA IIKAJIbl ¥ BBIBOAUT MH(POPMALIUIO Ha LIU(PPOBBIE HHAUKATOPHI U;

— ¢hopMupOBaHNE CUTHAJIOB JUIsl aHAJIOTOBBIX BbIX0J10B AB1, AB2, koTopsie
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ABIIAIOTCS HUCTOYHUKAMHM YHU(UIMPOBAHHBIX CHTHAJIOB IMOCTOSHHOTO TOKa B
COOTBETCTBYIOIIIMX  JHMANA30HAX MW3MEHEHHWM, IPONOPLUOHAIBHBIX 3HAYEHUAM
TEKYIIUX U3MEPEHHI BXOTHOTO M 0TOOPa)KaeMOro Ha MHANKATOpaxX CUTHATIA;

— (opmupoBaHme CUTHQJIOB [JIsi JUCKpPeTHHIX BbIxomoB JIB1, JIB2
IIPEAHA3HAYEHHBIX JUII KOMMYTAalU{ BHEUIHUX LENEeW NPHU BBIXOJAE H3MEPSAEMOrO
CUTHAaJA 32 MPEeebl KOHTPOJIUPYEMBIX 3HAUYEHUM YCTABOK;

— MIPUEM U Tepe/ladyy CUTHAJIOB MOCIeA0BaTeIbHOr0 UHTepdeiica yepes3 y3en
untepdeiica YU B COOTBETCTBUM C YCTAaHOBJIEHHBIM CETEBBIM aJPECOM U CKOPOCTHIO
obmeHa naHHbIMU. Y3en uHTepdeiica YU obecrneunBaeT raJibBaHUYECKOE pa3/iesieHHUe
U CONPSDKEHHWE 10 YPOBHSIM DJIEKTPHUYECKUX CUTHAJIOB MHUKPOKOHTPOJUIEpA H
uHTEep(EliCHOMN TUHUY CBSI3H;

— YCTaHOBKY HEOOXOAMMBIX TapaMeTpOB TMpU HACTPOHMKE AMana3oHa
NOKa3aHWil, ypOBHEH KOHTPOJMPYEMBIX 3HAYEHUH BXOJHBIX CHUTHAJIOB (YCTaBOK),
pPEXUMOB pabOThl TUCKPETHBIX BBIXOJOB, MHTep(eiica, KaTuOpOBKE MO BXOJIHOMY
CUTHAIy, KaTMOPOBKE BBIXOJHBIX AHAJIIOIOBBIX CUTHAJIOB.

[lutanue npuOOpPOB, B 3aBUCUMOCTH OT BHAAQ NUTAIOLIETO HAMNPSKEHUS,
MOKET OBITb OT CETU MEPEMEHHOI0 (MOCTOSHHOTO) TOKa BhICOKOro ypoBHs (220BY,
230B) u noctossHHOTO TOKa HU3KOTrO YpoBHs (SBH, 12BH, 24BH).

[IpeoOpazoBarens Hanpsbkenus [IH obOecrneunBaeT rajibBaHMYECKYHO pa3-
BA3KY [0 MUTAHUIO U MPeoOpa3yeT BXOJHOE HAIpPSKEHUE B CTAOMIM3UPOBAHHOE Ha-
npspkeHue 5 B, HeoOxoauMoe 11 NUTaHUsI MUKPOKOHTPOJIEpAa, MHAUKATOPOB U Tpe-
oOpa3zoBateneit Hanpspkenus: [IH1 — TTHS. [lpu nurtaromeM HanpsbKeHUH BBICOKOTO
ypoBas [TH — yauBepcanpnbiii mpeodbpazoBatens (AC/DC), paboTarommii Kak OT CETH
IIEPEMEHHOI0, TaK U OT CETU MOCTOSHHOIO TOKA, IPU MUTAHUHA OT CETHU IOCTOSHHOTO
Toka Hu3Koro yposHs [TH — npeobpazosatens (DC/DC).

[Ipeob6pazoBarenu Hanpspkenus [TH1 — I[THS npeoOpasyroT ctabunusupoBan-
HOe HampsbkeHue 5 B 10 HeoOXOaUMBIX YpOBHEH U 00€CIEeUMBAIOT TaJIbBAHUYECKYIO
pa3Bsa3ky u nutanue: [IH1 — usmepurensHoro y3ma, [TH2, ITH3 — y3na untepdetic-

noro kanana, [IH4, ITH5 — ananoroBeIX BEIXO/OB.
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1.5 MapkupoBka

1.5.1 Ha nepenueii nanenu npubopa HaHECEHO 00O3HAUYCHHE THIMA MpUOOpa,
TOBApHOTO 3HAKa 3aBOJA-W3TOTOBUTENS, 3HAKa YTBEPXKIACHUS THIA CPEICTB
WU3MEPEHUM, KJlacca TOYHOCTH, POJIa TOKA, MCIBITATEILHOTO HAMPSOKCHUS W3OJIAIINH,
SIMHHUI] U3MEPSEMbIX BeIMYWH, QYHKIIUA KHOTIOK YIIPaBJICHUSI.

1.5.2 Ha nmpubope umeercsi STUKETKa, PAaclOJIOKEHHAs] Ha 3aJHEeW maHesw,
coziepKaiasi Cleayrony0 HHPOPMAIIHIO:

1) o6o3HaueHKe TUIIA TPUOOPA;

2) KJ1acc TOYHOCTH;

3) 0003HaYEHKE TOCTOSIHHOTO TOKA;

4) nuana3zoH U3MEPEHUI;

5) Inana3oH MOKa3aHUM;

6) TMana3oHbl BRIXOAHBIX YHU(DHUITMPOBAHHBIX CUTHAJIOB TTIOCTOSIHHOTO TOKA;

7) 0003HaUYE€HHE HANIPSKEHUS TUTAHUS;

8) TOBapHBIN 3HAK NPEANPUATUA-U3TOTOBUTEIIS;

9) mopsinkoBBId HOMEp NpuOOpa MO CUCTEME HYMEpAlMH MPEANpPUATHS-
U3TOTOBUTEIIS;

10) Mecs11 1 TOJT U3TOTOBJICHUS,

11) 3HaK yTBEpXKACHUS TUIA CPEJICTB U3MEPEHMUIA;

12) ucnpiTarenbHOEe HAPSHKEHUE U30JIALINH;

13) MapkupoBKa, OMNpeAeNsioNnias Ha3HAYCHHE KOHTAKTOB JJisi BHEIIHUX
COCTUHECHUU;

14) cnenucnoniHeHue (Ipyu HATUYUH).

1.5.3 TIpubopsl, mpomiennue mMprueMo-CIaTOYHbIE UCTIBITAHNS U TIEPBUYHYIO
MOBEPKY MPEANPUSITHI-U3TOTOBUTENSI, WMEIOT 3HAK TIOBEPKHM M KIEHMO OT/ea
TEXHUYECKOTO KOHTPOJIS.

1.5.4 Tlpn u3MeHeHUU Mara3oHa MOKa3aHW mpudopa HEOOXOAMMO BHECTU
COOTBETCTBYIOIIYI0O ~ OTMETKY B  Macmopre, KoTopas JOJDKHA  COAEpKaTh
YCTAHOBJICHHBIA JMana3oH IMoka3zaHuil (kKoadduiueHt npeoOpazoBaHus), JaTy M
MOJMKUCH OTBETCTBEHHOTO HCHOJHUTENS. OTKOPPEKTHUPOBATh JTUKETKY Ha 3aHEH
naHeau npubopa, JUIEBYIO TaHENbh MPU W3MEHEHWH €IUHUIIBI W3MEPCHHUs], IMyTeM
HAKJICHKH TaOJUYKY C HOBBIM JTUANIA30HOM TTOKA3aHUHA U SUHUIICH U3MEPEHHUS.
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2 CPEACTBA N3MEPEHWUAA, NHCTPYMEHT n
IMPUHAVIEZX KHOCTH

2.1 Ang KOHTpOJIsA, peryIupoBaHusl (HACTPOWKH ), BHIIOJHEHUS! paboT Mo TeX-
HUYECKOMY OOCITYKHMBAHUIO U TEKYIIEMY PEMOHTY TOJIKHBI IPUMEHSITHCS CIEAYIONINE
TEXHUYECKUE CPENICTBA:

— YCTaHOBKA /U1 IPOBEPKH 3JEKTPUUECKON MPOYHOCTU U3OJSLUU C HUCIIbITA-
TEJNbHBIM HampsbkeHueM 110 3 kB cunycounanbHoit ¢popmel, yacrotor 50 ', MoiHO-
cThto He MeHee 0,25 kB-A, HOrpemHOCTbIO HMCHBITATEILHOTO HAaNpsKEHUs He 00-
aee = 10 %;

— METOMMETpP C BEpXHHUM IMpeaesnoMm udMepenusa He menee 100 MOwm, HoMu-
HaibHBIM HanpsbkeHreM 500 B, ocHOBHOM norpemHocThio He 6osee = 30 %;

— KanuOpaTtop yHUBEPCAIbHBIM C JHMAMA30HOM BBIXOJHOIO HAINPSKEHUS IO-
crostHHOrO ToKa oT 0 10 500 B, ¢ nuana3oHOM BBIXOJHOT'O MOCTOSIHHOTO Toka oT 0 70
2 A ¥ NOTrpelHOCThI0 IO TOKY U HanpspkeHuto He oousiee + 0,04 % wim £ 0,02 % (co-
OTBETCTBEHHO ISl TPOBEepKH mpudopoB kimacca 0,2 nmm 0,1);

— WCTOYHUK HANPSKEHUS MOCTOSHHOTO TOKA C JIHANA30HOM HAMNPSKEHHS OT
0 mo 40 B u morpemHOCTHIO HE Ooee + 3 %o;

[Ipumeuanus

1 Bcst KOHTpOJIbHO-U3MEpUTENbHAS anmnaparypa A0JKHA ObITh aTTECTOBAaHA U
UMETh JOKYMEHTAIIUIO, TTOATBEPKIAIOIIYIO €€ TOTOBHOCTb.

2 JlomyckaeTcsi UCIOJIb30BaTh JPYrue CPeACTBa IS 3aJaHMsI BXOJIHBIX CHUT-
HAJIOB, €CJIM MOTPEIIHOCTh 3a/IaHMsI HE MPEBbIIAaeT 1/5 npejena OCHOBHOM MOTPEIIHO-
CTH Tipudopa.

3 JlomyckaeTcsl UCTOIb30BaTh 00pa3lOBbIe CPEACTBA C MOTPEUIHOCTHIO 3a]1a-
HUS CUTHAJIOB, HE TpeBbImaromei 1/3 mpeaena oCHOBHOW MOTPEIIHOCTH MPUOopa, ¢
BBEJICHHEM KOHTPOJIBHOTO JIOMycKa, paBHOro 0,8 oT mpenena OCHOBHOM NOTPEMIHOCTH
npuodopa.

4 PexoMeHlyeMoOe CpeJICTBO MOBEPKH: KainOpaTtop yHuBepcaibHbii H4-6, ¢
MOTPEUTHOCTHIO IO HANPSHKEHUIO0 MOCTOSHHOTO Toka oT + 0,0015 % mo +£0,006 % B
3aBUCMMOCTH OT JHana3oHa; C MOrPEIIHOCThI0 MO CHJIEe TMOCTOSHHOIO TOKa OT

+ 0,005 % mo £ 0,04 % B 3aBUCMMOCTH OT JHUaIa3oHa.
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3 UCITOJIB30BAHUME 110 HASHAYEHUAIO

3.1 Mepsl 0e30macHOCTH

3.1.1 K pabGoram mo oOCny>KMBaHUIO M JKCIUTyaTallid HpUOOpPOB JOIyCKa-
IOTCS JIMIA, 03HAKOMJICHHBIE C TPAaBUJIAMHU TEXHUKH 0€30MacHOCTH, UMEIOIINE JOIMYCK
i paboThl C 3JEKTpOycTaHOBKaMu HarpsbkernueM 10 1000 B u mu3yunBiive HacTos-
111€€ PYKOBOJACTBO IO AKCILITyaTal1H.

3.1.2 IIpu pabore ¢ npubopaMu HEOOXOJUMO IOJIB30BATHCS TOJIBKO HUCIIPaB-
HbIM UHCTPYMEHTOM U 000pYI0BaHUEM.

3.1.3 3anpemiaercs:

— JKCIUTyaTUpOBaTh MPUOOPHI B PEXKUMAX, OTVIMYAIOIIMXCSA OT YKAa3aHHBIX B
HAaCTOSIIIEM PYKOBOJICTBE;

— NPOU3BOJUTH BHEIIHUE COEIMHEHHMS], HE OTKIIIOUMB BCE HANPSLKEHUS, 10/1a-
BaeMble Ha IPUOOPHI.

3.1.4 Tlpu NoAKIIOUYEHUHN BXOJHOTO CUTHAJIA U MUTAIOIIETO HAMPsHKEHUs Tpe-

Oyetcst co0JII0AaTh MOJISIPHOCTD MOJIBOJISIINX TPOBOOB.
3.2 IloaroroBka K padore

3.2.1 Ilpubop pacmakoBath M YyOEIUThCS B OTCYTCTBUHM MEXaHMUYECKUX
MOBPEXECHUN, BBIIEPKATh B HOPMAJIbHBIX YCIOBUSIX HE MeHee 4 4. O3HAaKOMHUTHCS C
MacropToOM Ha IPUOOP U MPOBEPUTH KOMILIIEKTHOCTD.

3.2.2 Tlpuctynas x pabore ¢ mpubopoM, HEOOXOTUMO BHUMATEIHHO U3YUYHUTh
BCE pazzielibl HacTosAIlero PykoBojicTBa.

3.2.3 YcranoButh npubop Ha muT. Kpermienne n0mKHO ObITh IPOU3BENECHO
TIIATENbHO, 0€3 MEPEKOCOB.

3.2.4 Ilogkmro4ynTh BHEIIHHE II€OM B COOTBSTCTBHM C Ha3HAYCHUEM
KOHTAKTOB COCIMHUTEIBHBIX PAa3beMOB B KJIEMMbl «IOJI BUHT», OJHOKWJIbHBIMHU
MPOBOJIAMHU CE€UeHHEM 10 4 MM’, MHOTOKIJIBHBIMH 110 2,5 MM’ [Ipu nmonknroueHun
HanpsHKEHUS MUTaHUS TOCTOAHHOTO ToKa oT 100 110 265 B k koHTakTam nutanus «Ly,
«N» MOJSAPHOCTH Jr00as.

Cxembl BHENTHUX MOJKIIOYEHUNH MPUOOPOB MpHBEAEHbI Ha pucyHkax b.1 —

b.4 npunoxenus b.
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[Ipu moxkItOYEHWHM W3MEPUTEIBHBIX M TMHUTAIOMUX IIeTe HeoOX0oauMOo
cobOmoiaTh Mephl 0€301MacCHOCTH, W3JI0KEHHbIE B Tozapasnene 3.1 HacTosmero
PykoBoacTaa.

[Ipy mnpokiagke W3MEPUTENBHBIX JIMHUU CIEAyeT BBIACHATh HX B
CaMOCTOSITEJIbHYIO TpacCy (MJIA HECKOJIbKO Tpacc) M pacmnojlaraTb OTHEIBHO OT
CUJIOBBIX M JIPYTUX KaOeneu, CO3/allnuX BbICOKOYACTOTHBIE U UMITYJIbCHbIE TTOMEXH.
JInvHa U3MEPUTENbHBIX JTUHUN JA0HKHA ObITh MUHUMAaIbHOU. M3MepuTenbHble JIMHUU
PEKOMEHJIyeTCsl SKpaHUPOBaTh, SKPaH MOJKIOUATh K 3a3eMiieHuto. [lpu 3a3emienun
HE00X0AMMO 00€CTIeUNUTh XOPOIIMM KOHTAKT KpaHa C 3JIEMEHTOM 3a3€MJICHHUS.

[Mutanue k mpudopaM peKOMEHAYETCs MOABOJIUTh MPOBOJAMU MUHUMATbHOU
muvHbl. [Ipy nmutanuu npuOOpPOB OT CETH NEPEMEHHOIO TOKA IMOAKIIOUYEHUE LIEeTeH
NUTaHUS CJIEQYeT MNPOU3BOJIUTH K JMHUM, HE CBSI3aHHOM C MHUTAaHHEM MOIIHOIO
cuioBoro o6opynoBaHusa. HanpspkeHue mNHUTaHMS, W3MEPEHHOE Ha KOHTAaKTax
COEIMHUTENIbHOIO  pa3bemMa Mpudopa, [OJDKHO COOTBETCTBOBATH  3HAYEHUIO,
yKa3aHHOMY B Ta0iuIe 5.

PexomenayeTcsi ycTaHaBIMBaTh (DUIBTPBI CETEBBIX MOMEX B JMHUSAX MUTAHUA
npuOOpPOB, a KOHTAaKThl paboyvero 3a3emJieHUs MPUOOPOB MOJKIIOYATH K AJIEMEHTY
3a3eMJICHUSI.

3.2.5 loakmrouenne mpubOpoB kK TuHUKM uHTEpderica RS485

[TonkmrounTs npoBoaa auHuii A u B untepdeiica RS485 B cooTBeTcTBUU €
Ha3HAYEHUEM KOHTAKTOB.

JUist mpubopa, KOTOpblid OyAE€T yCTaHABIMBATHCA MOCIECIHUM B JIMHUIO, TIPH
HEOOXOJMMOCTH TMOJAKIIOUNTh BCTPOCHHBIM COIIACYIOIIMNA PE3UCTOp, IS Yero
HEOOXOJMMO YCTAaHOBHUTH NEPEMBIUKYy MexIy KoHTakTtamu RS485 «Alx», «Bl» umm
«A2», «B2». Heobxonumbie mapamerpsl uHTEpdeiica (ceTeBod aapec W CKOPOCTh
oOMeHa) JT0JKHBI OBITh HACTPOEHBI 10 YCTAaHOBKM MpuOOpoB Ha muT. Ha mmre moxer

OBITH MTPOBEIEH KOHTPOJIb YCTAHOBJIEHHBIX MapAMETPOB B PEXKUME MPOCMOTPA.
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3.3 Pexxumbl padoThl

3.3.1 [Ipubop MoxkeT PyHKITMOHHPOBATH B OJHOM U3 CICTYIOIINX PEKIUMOB:

— U3MEPEHHS,;

— HAaCTPOMKHU MapameTpoB;

— IPOCMOTpa MapaMeTpoB;

— PEryJIMpPOBKH SIPKOCTH UHIUKAIUH;

— KaJMOPOBKHU;

— TIOBEPKH.

3.3.2 PexxuM U3MEpEeHHUs SBIISIETCS OCHOBHBIM 3KCIUTYaTallUOHHBIM PEKUMOM,
KOTOPBIN YCTAHOBJIEH MO YMOJIYAHUIO NPU BKIIOYEHUU TUTAHUSI.

B stom pexume npudop:

— U3MEpSET TeKylllee 3HaYeHNE BXOAHBIX BEJIMYUH U OTOOpa)xkaeT pe3ysbTaT
U3MepeHHsl Ha HU(POBBIX MHIMWKATOPAX, IPeoOpa3yeT BXOTHOM CUTHAT B BBIXOIHBIC
aHaJIOTOBbIE CUTHAJIBI,

— YMpaBIII€T BHEIIHUMH IETSIMH YCTPOMCTB B COOTBETCTBUU C 3aJaHHBIMHU
napameTpaMu padOoThl JUCKPETHBIX BBIXO/IOB;

— IIepeIaeT 3anpaluBaeMyto HHPOPMaLIUIO M0 UHTEP(HEHCHBIM KaHAJIaM.

3.3.3 PexxuMbl MOBEPKH, MPOCMOTPA MApPaMETPOB U PETYJTUPOBAHUS IPKOCTU
CBEUEHHUS WHIUKATOPOB SIBJISAIOTCS BCIOMOTATEIbHBIMH U TO3BOJSIOT OTOOpa)kaTh
U3MEpSEeMbld BXOJHOM CHUTHAJl B BHUJIE IIKAJbl, COOTBETCTBYIOIIEW JHMAMA30HY
BXOJHOTO CHTHala, WIM B BHUAE MIKAJIbl 3aKa3aHHOTO JHAala3oHa I[OKa3aHUH,
IPOCMAaTPUBATh YCTAHOBJICHHBIN JUANa30H MOKa3aHUM (BEpXHEE U HUKHEE 3HAUCHHUS),
napaMeTpsl uHTepderica u yrnpasisiTh CBEUSHUEM HHIUKATOPOB.

[To uctedenun 20 ¢ mOCE TMOCIEIHETO0 HaXXaTUs JIO00W KHOMKHU TpUOop,
HAXOJSIIUKCA B OJHOM M3 BCIIOMOTATENbHBIX PEKUMOB, 32 HCKIIOUEHHUEM DPEKUMa
MOBEPKHU, aBTOMATUYECKU NIEPEXOAUT B PEKUM U3MEPEHUS.

3.3.4 Pexumbl HACTpOMKM MpeAHA3HAYEHbl M  pPEAaKTUPOBAHUS
IPOrpaMMHUPYEMBIX ITaPaMETPOB.

B sToM pexkumMe ocyiecTBIsSeTCsl HACTpOMKa:

— Jarna3oHa nmoka3anui (myHkT meHo SCL);

— YpOBHEW cpabaThIBaHUS JWCKPETHBIX BBIXOJOB (YCTaBOK) (TIYHKT MEHIO

USt);
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— nmapaMmeTpoB uHTepdericoB (MyHKThl MeHIO Intl, Int2);

— BbIOOp THINA HIKaJIbl I OTOOpPaXEHHsI PE3ylbTaTOB HU3MEPEHUS (IIyHKT
MeHIo tS);

— KaOpoBKa (MyHKT MeHIo InP).

O003HaueHus MyHKTOB, MOJAMYHKTOB MEHIO M UX Ha3HAYEHHE JJI1 HACTPOUKH
apaMeTpoB, 3aBOJICKME HACTPOMKHU IO YMOJIYAHUIO, MOPSIOK pabOThl C KHOIKaMHU
npuBeneHsl B Tabmwuie 9. Ilopsgoxk u pexxum pabotel s npubopa I[12011 Ges
untepdeiica RS485 mpuBenens! B npuiioxenun XK.

Jlig BXOZa B peXUM MIPOrpaMMUPOBaHMsI HEOOXOUMO HaKaTh KHOMKY « d»,
BBECTH MapOJib C IOMOIIBIO KHOIIOK « A », « ¥, HaXaTh KHOINIKY «*)». [l BeIXOAa U3
peXrMa NporpaMMHUPOBAaHUS HAKATh KHOTIKY « €.

Kuaonkamu « A», « V) BbIOMpPAOT MYHKTHI, MOJIMYHKTHl MEHIO, 3HAYEHHUS
3HaKOMECTa, MOJIOKEHUS AECATUYHON TOUKH, PEKUMBI PabOThI TUCKPETHBIX BBIXOOB,
untepdeiicoB. KHomkoi «%)» BXOAST B BbIOpaHHBIC IYHKTHI, MOAIMYHKTHI MEHIO,
YCTaHABJIMBAIOT BIOPAHHBIE 3HAYEHUS U PEKUMBI pa0oThI. [ nepexoia Ha BEpXHUN
YPOBEHb M3 PEKHMA pENAaKTUPOBAHUSA IapamMeTpa, TEKYLIEro IOAIYHKTA, ITyHKTa
MEHIO HA)KMMAIOT KHOTIKY « .

IIpu BXOJ€ B MYHKT, NOAIYHKT MEHIO Ha LU(POBBIX MHAMKATOPAX JOJKHO
BBICBETUTHCS 3HAUEHUE, YCTAHOBJIEHHOE MPEANPUATUEM-U3TOTOBUTENIEM IIPU BBITYCKE
WIM YCTAHOBJICHHOE paHEe 3HA4Y€HHE. Y CTAHOBKA HOBOI'O 3HAYEHMS OCYIIECTBISETCS
KHonkamu «A», «V¥». [lo HaxatMiO KHONKM «%)» 3allOMHMHAETCi HOBOE
(YCTaHOBJIEHHOE) 3HAYEHUE PEJAKTUPYEMOro mapameTpa.

[Ipy ycTraHOBKE YHCIOBOIO 3HAYEHUs JIIOOOTO BBIOPAHHOIO IapaMmeTpa
BBICBEUMBACTCS 3HAYCHUE ITapaMeTpa, akTUBHBINA 3HaK MuraeT. Knonkamu « A», « ¥»
BbIOMPAIOT HYKHOE YMCIOBOE 3HaYEHHE aKTUBHOIO 3Haka oT 0 1o 9 (umum ot 9 no 0),
YCTaHABIMBAIOT 33JaHHOE 3HAUYEHHE HAXKATHUEM KHONKHU «3)», aBTOMAaTHYECKH

IMPOUCXOAUT IICPEXO0a Ha CJIC,Z[YIOH_II/Iﬁ 3HaK. Ha KpaﬁHCM CJICBA 3HAKOMECCTE AOJIKHO

OwITh: 0, —, —1, 1.
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[Ipu ycTaHOBKE TOJIOKEHUS ACCATUYHOW TOYKH KHOMKAMH «A», «V¥»
BBIOUPAIOT HYXKHOE TOJIOKEHHE. YCTaHABIMBAIOT 33JaHHOE IIOJIOKEHUE Ha)KaTHeM
KHOTIKHU « 3, MTOCJIe YeTO MPOUCXOIUT aBTOMATUYECKUN BO3BpAT B MOJMYHKT MEHIO. B
peXMME U3MEPEHHUS TOUKa Ha KpaifHEM CIpaBa 3HAKOMECTE HE CBETHUTCS.

BBojg w3MeHEHHOro 3HAYeHHsS BBIOPAHHOTO TapaMeTpa COMPOBOXKIACTCS
KPaTKOBPEMEHHBIM  MHTaHWEM  WHAMKATOPOB,  IOCIE€  YE€ro  MPOHMCXOIUT
aBTOMATUYECKUI BO3BPAT B MOAIYHKT MEHIO.

Jl1is mepexoa Ha BEpXHUN YPOBEHb M3 PEKHUMa PEIaKTUPOBAHUS IMapameTpa,
TEKYIIIETO MOAMYHKTA, ITyHKTa MEHIO HAKUMAIOT KHOTIKY « 4.

[Ipu mpexpamieHny MaHUTTYJIAIAA KHOMKAMH B PEXXHUME TPOTPaMMHUPOBAHUS
napameTpoB uepe3 45-50 Cc NpoUCXOAUT AaBTOMATHYECKUWA TMEPEXOJ B PEKHUM

U3MEPEHUS.

3.4 Ilopsaoxk padoTbl

3.4.1 Tlomatp muTanue, Ha MUGPOBBIX MHIUKATOPAX JOJKHO BBICBETUTHCS
3Ha4YeHUE OJIM3KOE K HYJIIO.

3.4.2 Beiaepkarhb mpuOOp B TEUCHHE BpPEMEHU YCTAHOBJICHHS paboOdero
pexuma (30 mun).

3.4.3 IlonaTh BXOHOM CUTHAJI HA MPUOOP.

344 Ha uudpoBbIX HHIUKATOpAX JOJDKHO OTOOpaKaThCs 3HAYEHUE,

COOTBETCTBYIOIIIEE BXOJHOMY CUTHAIY.

3.5 PaGora nunTepeiica

3.5.1 Pabora mpubopa mo wmHTEepdeiicy oOycrnaBnuBaeTCs anmapaTHbIMA U
POTPAMMHBIMH CPEJCTBAMHU, TPUMEHIEMBIMU TTOTPEOUTEIIEM.

3.5.2 Jlunus cBs3u untepdeiica RS485 mpeacrasnser coboit BUTYIO mapy
POBOJIOB, KOTOPhIE MOT'YT HAXOJIUThCA B 00IIeM dSkpaHe. Ha ogHy JIuHUIO CBSI3U
MO>KeT ObITh oAKII04YeHO 110 31 mpubopa. [Ipubopsl moacOeTUHAIOTCS K JIMHUU CBSI3U
napajuieiabHoO.

3.5.3 Ha xaxxnom mpubope ycTaHaBIMBAeTCs CBOW ceTeBou anpec (ot 1 1o
247) u ckopocth oomeHa nanHbIMH (4800, 9600, 19200 wnu 38400 6UT B CeKyHIY).
CkopocTh 0OMeHa Jo/KHa OBITH OJIMHAKOBOM M COOTBETCTBOBATH yCTAHOBJICHHOH B

JIMHUMH.
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3.54 1Ilpu oOmvmene wuHpopmanuelr npPUOOPHl SBIAIOTCI BEAOMBIMH
ycrporictBamu (SLAVE). B kauectBe Benyuiero ycrpoiictBa (MASTER) BeicTynaeT
IPOMBIIIJICHHBI ~ KOHTPOJIJIEp, KOMIBIOTEP HJIM  AHAJIOTMYHOE  YCTPOMCTBO,
ynpassioniee 0OMEHOM JaHHBIMU B JIMHUU.

Ha Bemymem ycTpoiicTBe JOKHBI OBITh YCTaHOBJICHBI MapaMETpPhl JIMHUU
uHTepdeiica B cooTBETCTBUU ¢ Tabiwuiei 16.

Ta6nuna 16 — [Napamerpsl TuHUK HHTEpdeiica

[TapameTrp nuHUM 3HayeHue
KommuectBo 6ut ganHbIX 8
bur naputeta (mpoBepka Ha YETHOCTbD) 4eT, HeYeT
WK HeT (0€3 NpOBEpPKU Ha YETHOCTD)
KonmnuecTBo cTonoBbIx OUT 1 unu 2
CkopocTts nepemaun, OuT/c 4800, 9600, 19200 nmu 38400

OOMeH [JaHHBIMH TPOUCXOJMUT MO0 HHHUIIMATHUBE BEIYIIEro YCTPOMCTBA,
MOCBIJIAIOIIETO aJIPECHBIN 3arpoc Ha TPUOOP, C KOTOPHIM MPEAnoaraeTcs yCTaHOBUTh
cBsi3b. llomyumB 3ampoc, mpuOOp CpaBHMBAET 3alpalIMBaEMbId aJIpec CO CBOUM
aJpecoM U MPH UX COBNAJCHUM BbIIAET OTBET.

[IpoTokon oOMeHa JaHHBIMU NPUBEIECH B MPUIOKEHHUH [

3.5.5 CBs3p ¢ KOMIBIOTEPOM MOXKET OCYIIECTBISATHCA JHMOO uepes
CIeIUAaIbHYI0 TUIaTy, YCTAHOBJICHHYID B CBOOOJHBIA CJIOT CHUCTEMHOW IITUHBI
KOMIbIOTEpa, JHOO Yepe3 TmocieaoBaTeabHbli mopT RS232 ¢ npumeHeHnem
JOTIOJTHUTEIBHOTO yCTPOIMCTBAa — IMpeoOpa3oBarTeliss YPOBHEH HAIpPSKEHUS CUTHAJIOB
nocieaoBaTeabHoro mopra RS232 B ypoBHM HampspKeHHS CUTHAJIOB HHTepdeiica

RS485.

3.6 PaGoTa IMCKpPETHBIX BHIX0A0B

3.6.1 IIpubGopsl MOTYT UMETh HCTIOJHEHUE C IBYMS TUCKPETHBIMU BBIXOJIAMH,
KOTOpbIe paboTaroT HE3aBUCUMO Jpyr oT apyra. YcraBku L1 u L2, rucrepesuc d1 u
d2, 3oma Bo3BpaTa b, jormka pabOTHI JTUCKPETHBIX BHIXOJOB (OTpememseTcs
napamerpamu Ul, U2) 3amatorcss B pexuMe MOPOrpaMMHUPOBAHUS MapaMETPOB C
MOMOIIIBI0 KHOTMOK Ha mepefaHedl maHenw mpubopa (myHkT meHio USt) wmm uepes

uHtepdeiic.
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3.6.2 CocrositHuE JUCKPETHBIX BBIXOJOB OTOOpaXaeTcsl BKJIIOYEHUEM
cootBeTcTBYIONIEero nuaukaropa K1(K2).

BxomroueHue AMCKPETHOTO BBIXOAA TPHU JIFOOOW JIOTHKE MPOUCXOIUT TIPH
JTOCTIDKCHUH  BXOJHOTO CHUTHaJAa (BXOJHOW BEJIMYMHOW) 3HAYECHHS] TOpOTa
cpabaTbiBaHusI B COOTBETCTBUU ¢ auarpammamu mnpuioxkenus J[. CpabarbiBanue
JUCKPETHOTO BBIXOJIa COIIPOBOMKAAETCS BKIFOUEHHUEM COOTBETCTBYIOIIETO €AMHUYHOIO
nnaukaropa K1 nnu K2 na nuuesoit nanenmu.

Brikmtouenne npu 3nauenun napametrpa Ul (U2) =5, 6, 7, 8 mpoucxoaur ¢
3ama3JplBAHUEM Ha BEJIMYMHY 30HBI BO3BpaTra b (30Ha BO3Bpara Ha JauMarpammax
npuiioxeHus [l He mokaszaHa).

3.6.3 B 3aBucumoctu OT 3HaueHus mapametpoB Ul, U2 wmoxer ObITH
caeaymonias joruka padotsl (cM. pucyHok /1.1 npunoxenus [):

— Ul (U2) = 0. AuckpeTHbIA BBIXOJ OTKIIOYEH, €AUHUYHBIN nHaukatop Kl
(K2) na nuieBoit maHenu BHIKIIOYEH.

— Ul (U2) = 1. JIuckpeTHbIi BBIXOJl BKJIKOYEH, €AUHUYHBIN uHauKaTop Kl
(K2) na nuueBoit nanenu BitoueH. Mcnonb3yerces 71 IpoBEpKH pabOThl JUCKPETHBIX
BBIXOJIOB WUJIA JUISI TOTO, YTOOBI JUCKPETHBIM BBIXOJ BCErJa ObUT BO BKIIFOUCHHOM
COCTOSIHMH HE3aBHCHUMO OT BEJIMYMHBI BXOJHOTO CHTHAJIA.

— U1 (U2) =2 (pe3epn).

— U1 (U2) = 3 (npsamoii ructepesnc). Beixoa BkiIrogaeTcs, Korjia U3MEepeHHOe
3Hauenue menee (L—d), BeIkIIO9aeTcs, korga m3MepeHHoe 3HaueHue Oosiee (L+d) u
T. 1., OCYILECTBIISIE TEM CaMbIM JIBYXITO3ULIMOHHOE PETyJHpOBaHUE MO ycTaBke L ¢
ructepesucoMm *d. Mcnonb3yercs st CUrHAJIM3AIMU O TOM, YTO TEKYIlee U3MEPEHHOE
3HaUYE€HHE MEHbIIIE YCTaBKH L.

— Ul (U2) = 4 (oOpatHblii rucrepe3uc). Bwixoa BkiIrouaercs, Korjaa
u3MepenHoe 3HaueHue Ooznee (L+d), Bwikimodaercs, Korga HU3MEPEHHOE 3HAUYECHUE
menee (L—d) m 1. 1. Ucmonw3yeTcs myis CUTHANMM3aldd O TMPEBBIMICHUH TEKYIIEro
U3MEPEHHOI0 3HAaUeHUsI YCTaBKH L.

— Ul (U2) = 5 (noruka U-ob6pasnas). Mcmonas3yeTcst 1uisi CUTHATU3AIMAA O
BBIXOJIE KOHTPOJIMPYEMOW BEJIMYMHBI 32 3a/JlaHHbIE TPaHUIIbI, IPU ATOM BKIIIOUECHUE

MIPOUCXOJINT, KOT/Ia TeKyiee 3HaueHne Menpine (L—d) u 6ombmie (L+d).
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— Ul (U2) = 6 (noruxa II-o6pazHas). Mcnonb3yeTcs jis CUTHAIU3AIUUA O
BXO/JI€ KOHTPOJIUPYEMOW BEIMUUHBI B 3a/IaHHBIC TPAHUIIBI, TIPH TOM BKJIFOUEHHUE TPO-
UCXOJIUT, KoT/a Tekyiiee 3Hadenue 6ombiie (L—d) u mensmre (L+d).

— Ul (U2) = 7 (BbIKIIOYEHUE NIPU MIPEBBIIICHUH YCTaBKM). Mcrionb3yercs A
CUTHAJIM3allud 00 YMEHBUIEHMM KOHTPOJIMPYEMON BEIMUYMHBI HUXKE 3aJaHHOM Ipa-
HUILIBL, IIPY STOM BKJIFOUEHHUE MPOUCXOINT, KOTJa TeKylIee 3HaueHne MeHb1e L.

— Ul (U2) = 8 (BkIrOUEHHE MPU NPEBBILIEHUN YCTaBKH). Vcronb3yercs A
CUTHaJIM3aluu 00 YBEIMYEHUU KOHTPOJIMPYEMOM BEJIMYMHBI BBILIE 33aJaHHOW Ipa-

HUIIbI, IPY 3TOM BKJIFOYEHHUE TIPOUCXOJIUT, KOT1a TeKyllee 3HaueHue oopie L.
3.7 KaanOpoBka

3.7.1 KanuOpoBka mpuOOpPOB MPOBOAUTCS B Cilyyae BbIXOJa MOTPEIIHOCTH
npudopa 3a JOMyCTUMBbIE TPEENbI UK TOCIe PEMOHTA.

KanubpoBka npuOOpOB MOKHA MPOBOAUTHCS METPOJIOTMUECKUMHU CITYXK-
0aMu, aKKpeIUTOBAHHBIMH Ha MIPABO MPOBEIEHUS KaTHOPOBOYHBIX PabOT.

KanubpoBky crneayer npoBOAUTH IPU HOPMAJIbHBIX YCIOBHUSAX:

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

— OTHOCHUTEJIbHAS BIAXKHOCTH Bo3ayxa a0 80 % npu 25 °C;

— atmocdepHoe nasieHue ot 84 go 106,7 klla;

— yacTtoTa BxoaHoro curnana (50 £ 1) I'.

3.7.2 Tlepen HayaioM KaJUOPOBKU MPOBECTH MOJAKIIOYEHHUS B COOTBETCTBUU
CO cxeMamu, NpuBeAeHHbIMU Ha pucyHkax b.l1 — b.4 npunoxenus b. B kauectBe
MCTOYHHUKA BXOJHOTO CUTHAJIa UCTIOJb30BaTh HCTOYHHUK KAIMOPOBAHHBIX HAMPSKEHUN
U TOKOB (cM. 2.1).

3.7.3 KanubpoBky npubopoB ¢ uatepdeiicom Rs485 nmpoBoauts crieayronmum
obpazom:

1) Ha mpubOp MoAaTh HAMpPsHDKEHUE TUTAHMUS,

2) BBIIEpXKATh MPUOOPHI B TEUYCHHE BPEMEHW YCTAHOBJICHHUS pabodyero
pexuma (30 MuH);

3) ¢ MOMOIIbIO KHOMOK YIPaBJIEHUsI BbIOpATh PEKUM HACTPOMKH, B IYHKTE

MeHO InP, B moanyHkre nuP. yCTaHOBUTHL HOMEDP AMAna3oHa U3MEPEHUN BXOJHOTO
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CUTHaja, €CJIM JUara3oH OTJIMYAeTCAd OT MPHUBEACHHBIX B Tabiuie 9, yCTaHOBUTH
HoMep 35 (apyroit);

4) B mnoanyHkte dot. YCTaHOBUTH TMOJIOKEHUE JECATUYHOM TOYKH,
COOTBETCTBYIOLIEW TUANIA30HY U3MEPEHUN BXOJHOTO CUTHANA,;

5) B noanynkre HI. ycTaHOBUTBH BeEpXHEE 3HAUEHHE BXOJHOTO CUTHAJIA;

6) B noanyukte LO. ycTaHOBUTh HUYKHEE 3HAYEHHE BXOIHOT'O CUTHAA.

ITIpumeuanue — [l 1uana3oHoOB C HYJI€BOM OTMETKOW B CEPEAUHE AUAIla30Ha
(manmpumep, ot muHyc 60 10 60 MB) ycTaHOBUTH HUYKHEE 3HAUeHHE PaBHBIM 0);

7) B noanyukte CLb., B moanyHkTe BTOporo ypoBHs Ade yCTaHOBUTH HOMEP
nuarna3zona usmepenuit AIIIl, ykazaHHbII B ckoOKe, W3 TaOJWIIbI, NIPUBEICHHON B
nonamyskre nuP. tabnue 9.

[Ipumeuanne — Jlnsg  nuama3zoHa BXOJHOIO CHUTHAlda C YCTAaHOBJICHHBIM
HOMepoM 35 (mpyroit), Homep nuamna3ona maMepenui AIIIl BeiOpaTh y Omrokaiiiiero
OOJIbIIIETO aMana3oHa W3MEPEHUN BXOJHOIO CUTHala (Hampumep, Uis Auana3oHa
U3MEpEeHU BXOAHOro curHana 750 MB ycTaHOBUTH HOMEpP AHMANa3oHa M3MEpPEHUN
AIII, coorBercTByromuii 1000 MB, T.e. 0);

8) B moanyHkte BTOporo ypoBHs YES moarBepauTh KaJMOPOBKY HHMKHETO
3HaueHus (—Lo—) 11 3TOro moaarh BXOAHOM CHUTHAN, COOTBETCTBYIOIIMI HIKHEMY
3HAYEHHUIO [MANa30Ha W3MEPEHUM U KHOIKOM «%*) aKTUBUPOBATH OIEPALUIO
KaJIMOPOBKY HWKHETO TIpenesia Auana3oHa u3MepeHui, KaTuOpoBKa COMPOBOKIACTCS
MHUTAaHUEM HWHJHMKATOPOB M MPOUCXOJUT ABTOMATHYECKHM IME€PEXOJ B MOJIYHKT
NOATBEPKIAEHUS KATMOPOBKY BepxHero 3HayeHus (—Hi-).

BHUMAHMUE. Ilepen HaxaTheM KHOUKH «%)» (BBOJM) JUIsl HWXXHEro U
BEPXHETO KaTMOPOBOYHBIX 3HAYEHWN HEOOXOJAMMO JaTh BpPEMs Ha YCTAHOBJICHUE
BBIXOJTHOTO CUTHAJIa KanuOparopa (MCTOYHUKA BXOJIHOT'O CUTHAIA);

9) B noanynkre Broporo ypoBHs YES moarBepauTh kanuOpOBKY BEpXHETO
3HaueHust (—Hi—) st 3TOro ycTaHOBUTH BXOJHOM CHUTHAJN, COOTBETCTBYIOIIUN
BEPXHEMY 3HAUCHUIO JUANAa30HA MU3MEPEHUNM U KHONKOW « %) aKTUBHPOBAThb
OTIepalvi0 KaTHMOPOBKM BEPXHETO TMpejena JAuana3oHa H3MEpeHud, KannOpoBKa
COITPOBOXK/JIA€TCS MUTAHUEM WHJIMKATOPOB U MPOUCXOAUT aBTOMATUUYECKHUM MEPEXO]T B

noamyHkt CLb.
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Kamu6poska mpubopoB II[120I1 6e3 wuntepdeiica RS485 mnpusenaena B
npuioxeHuu XK.

3.7.4 KanuOGpoBKy aHaJOroBBIX BBIXOJAOB IHPOBOJUTH C IOMOIIBIO
IporpaMMbI-KOH(pUrypaTopa.

3.7.5 llocne kanuOpPOBKM HEOOXOIMMO IPOBECTH BHEOUEPEIHYIO IOBEPKY
npuodopa.

3.7.6 KaimOpoBka mpuOOpPOB MOKET MPOBOJIUTHCA C MOMOILIBIO MPOrPaMMBbI-

KOH(Hryparopa, pa3MeIIeHHOW Ha caiTe.
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4 METOJAMKA ITOBEPKH

I'ocynapcTBeHHas cuctema o0ecreueHus: EAUHCTBA U3MEPEHUI

Janubli pasgen yrBepxaaercs PenepanbHbiM ['ocynapcTBeHHBIM Y HUTAp-
HBIM IIpEaIpUATHEM «BCepOCCHICKNNA HAYyYHO-HUCCIEI0BATEIbCKUNA UHCTUTYT METPO-
JOTHYecKOon ¢y 0bD» dDenepallbHOTO areHTCTBA M0 TEXHUYECKOMY PETYIUPOBAHUIO U
metposioruu (OI'VIT «BHUMCy).

JlaHHBIN pas3felt npeJHa3HadYeH sl O3HAKOMIIEHUS C METOJUKOU U IIPOBEC-
HUEM MOBEPKH NPHUOOPOB C LIENBIO MOATBEPKACHHUSI COOTBETCTBHUS YCTAHOBJIEHHBIM
TpeOOBaHUAM K OCHOBHOM NPUBEAEHHON MOIPELIHOCTH.

[loBepka mnpuOOPOB NPOBOAMTCA B COOTBETCTBUM C TpeOOBaHUSIMU
TP 50.2.006-94.

CornacHo TV 25-7504.218-2012 MeXmoBepoUYHbI HWHTEpBal MPUOOPOB
6 ner.

4.1 Onepauuu NoBepKu

[Ipu noBepke NpOBOAUTH CIETYIOUIUE ONEPALIUU:

1) BHEUTHUN OCMOTD;

2) npoBEpKa ANIEKTPUUECKON TPOYHOCTH U30JISLIMHU, COIPOTUBIICHUS U30JILIUMY;

3) onpoboBanue (IIpoBepKa paboOTOCTIOCOOHOCTH);

4) onpenenieHne METPOJIOTUYECKUX XapAKTEPUCTHK;

5) odopmieHre pe3yabTaTOB MOBEPKHU.

4.2 CpeacrBa noBepku

[Ipu npoBeneHNN NOBEPKU NPUMEHTh CPEACTBA OBEPKHU, YKa3aHHBIE B pa3-
Jiesnie 2 TaHHOTO PYKOBOJICTBA.

4.3 TpeOGoBanus K KBaJIH(UKALMHU MOBEPUTeICH

[ToBepKy AOJKEH BBINOJIHATH MOBEPUTED, OCBOUBIIHNA padOTy ¢ MIPUOOPOM H
00pa310BBIMU CPEJICTBAMU U3MEPEHU.

Ilepconan nanas MOBEpPKU JODKEH OBbITh aTTECTOBAH B COOTBETCTBHM C
ITP 50.2.012-94.

Ilepen HauamoMm pabOThI MOBEPUTEND AOKEH M3YUYUTh BCE Pa3/esibl HACTOS-
niero PykoBocTBa Mo 3KCIUTyaTally, HHCTPYKLIMH IO AKCILTyaTalli pabodymx 3Tajo-
HOB M JPYIUX TEXHUYECKUX CPEACTB, UCIOIb3YEMBIX IIPU MMOBEPKE, MPABUIA TEXHUKU

0€30IMMacCHOCTH U CTPOT0 UX COOJIOJATH.
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4.4 TpeOoBaHus1 6€30MACHOCTH

TpeGoBanus ~ 0€30MacCHOCTM  MpPU  MPOBEACHUM  M3MEPEHUH 10
['OCT 12.2.007.0-75 knacc OI, mynkry 3.1 HacTosiiero PykoBojicTBa.

4.5 Yci10BUS IOBEPKH

[ToBepky cieryeT NpoOBOAUTH IPU HOPMAJIBHBIX YCIOBUSX:

— TeMIIepaTypa OKpyxaromiero Bo3ayxa mioc (20 + 5) °C;

— OTHOCUTENBHAS BIIAXKHOCTH Bo3ayxa A0 80 % npu 25 °C;

— armocepHoe aarienue ot 84 1o 106,7 klla;

— 11 TpUOOpPOB C HAMPSHKEHUEM MUTAHUS MEPEMEHHOr0 TOKa: 4acToTa MH-
taromieit cetu 50+0,5 I'u, popMa kpuBOIl MEPEeMEHHOTO HAMPSHKEHUST MTUTAIOIIEH CEeTH
CHUHYyCOMJIaJbHAas, ¢ KOG (UIIMEHTOM HEJTMHENHBIX UCKaKeHU He Ooiee 5 Yo;

— TIOJI0’KeHUE mpudopa — Mo0oe.

Jlo mpoBezeHust MOBEPKU MPUOOPHI BBIEPKATh B HOPMAJIBHBIX YCIOBUSIX HE
MeHee 4 4acoB.

4.6 IlpoBeneHue NoBepKu

4.6.1 BHemHu ocMOTp

[Ipu BHEMIHEM OCMOTpE MPOBEPSIOT:

— COOTBETCTBHE TPUOOPOB TPEOOBAHUSM IKCIUTYaTAITMOHHON TOKYMEHTAIINH;

— COOTBETCTBHE KOMILJIEKTHOCTH, YKa3aHHOW B MTACIOPTE;

— OTCYTCTBHE MEXaHUYECKHUX MOBPEKICHUMN, BIUSIONMX Ha paboTy MpuOOpPOB.

4.6.2 IIpoBepka 2JMEKTPUUECKON TPOUHOCTU U30JISIIIUU

DJEKTPUYECKYI0  MPOYHOCTh  M3OJSALMHM  CIEAYET  MUCIHBITHIBATH IO
['OCT 22261-94 Ha npo6oiiHOM ycTaHOBKE MOITHOCTHIO He MeHee 0,25 kB-A Ha cTo-
POHE BBICOKOT'O HAMPSIKEHUS IPU OTCYTCTBUU BHEITHUX COCIMHEHUM.

HcnpiTatennbHOE HAINpPSKEHHWE TMOBBIIATH IUIABHO, HAYWHAS C HYJS WU CO
3HAYEHMsI, HE MPEBBIIIAIOIIET0 HOMUHAIBLHOE paboyee HAMpsKEeHUE LEeMu, 10 UCTIbITa-
TEJIBHOT'O CO CKOPOCTBIO, TOMYCKAOIIEH BO3MOXKHOCTh OTCUETA MOKA3aHU BOJIBTMET-
pa, Ho He menee 100 B/c.

N3os11i0 BeIIEPKUBAIOT MO JECUCTBUEM HCHBITATEIIBHOTO HAIPSKEHUS B
TeueHue | MUH, 3aTEM HANPSHKEHUE TUIABHO CHUYKAIOT C TAKOM K€ CKOPOCTHIO /10 HYJIsS
WJIU 710 3HAYEHUs, HE MPEBBIIIAIONIET0 HOMUHAIBHOE 3HAYCHHUE.

HcnpiTatennbHOE HANpSKEHUE € ACHCTBYIOIIMM 3HAYEHHEM, YKAa3aHHBIM B
tabnuue 17, u yactoroit 50 't mpu mpoBepke MPOYHOCTU H3OJSALUU MPUKIAIABIBATH

MCXKAY COCAMHCHHBIMHU BMCCTC KOHTAKTAMU HCIIBITBIBACMbBIX LICTICH.
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Tabmuma 17
Tun EHUCTBYIOLIECE 3HAYEHUE
HcnpiThiBaeMbIE 1ETTH A YOI
npubopa UCIBITATEJILHOTO HANPSKEHUS
MUTaHUE — BXOJI
MTUTaHUE — BBIXObI
10211 NUTaHNUE — HHTEP(DENCHI 1500 B*
17211 BXOJT — BBIXO/IBI ok
= 2000 B
19611 BXOJT — HHTEP(EHCHI 3000 B***
1112011 untepdeiic 1 — uarepdeiic 2
UHTEPEHCHI— BHIXOIbI
BBIXOJ] — BBIXOJIbI

[Tpumeuanue — McribITanust POBOJMTH 110 MYHKTaM, COOTBETCTBYIOIINM HCIIOIHEHUIO IPHOOpa.
* Jlnst mpubopoB ¢ pabounm HanpspkeHueMm neneit 1o 300 B.

** Jlns mpubopoB ¢ pabounm HampspkeHueM enei 10 650 B.

*#% Jlast mpubopoB ¢ pabounmM HanpspkeHueM neneit ot 650 xo 1000 B.

[Ipubopsl, ucnpITaTeIbHOE HANPSHKEHUE KOTOPBIX MpeBbinaeT 2 kB, moasep-
raloT UCTIBITAHUSIM JJIEKTPUYECKON MTPOYHOCTH MOJTHBIM HANPsDKEHHEM He 0oJiee IByX
pa3. [locnenyroiue ucnpITaHUs TPOBOJAT HaNpsLKeHHEM, cocTaBisitomuM 80 % mod-
HOT'O UCTIBITATEIBHOTO HAMPSIYKEHHUSI.

[Tpubop cUUTAIOT BBIAEPKABIIUM MTPOBEPKY, €CIU HE TIPOU30IILIO0 MPOOOS UIH
nepekpbITUs U30ssiuu. [losiBlieHEe KOPOHHOTO pa3psija WU IIyMa NpU MPOBEPKE HE
SIBJISIFOTCS] TPU3HAKaMU HEYJIOBJIETBOPUTEIBHBIX PE3YJIHTATOB MPOBEPKHU.

4.6.3 IIpoBepka CONMPOTUBIICHUS U30JSIUN

DIEKTPUYECKOE COMPOTUBIICHUE H3OJIAIMU IIENel MPOBEPATh MO METOJIUKE
I'OCT 22261-94 merommMmeTpoM ¢ HOMUHaIbHBIM HamnpsbkeHueM 500 B ¢ morpemiHo-
cthio He Ooiee 30 % mpu OTCYTCTBUM BHEIITHUX COCTMHECHHM.

DNEKTPUYECKOE CONMPOTUBICHUE U3OJIALIMUA U3MEPSTh MEXKY COCTUHEHHBIMU
BMECTE KOHTAKTaMU UCIIBITHIBAEMBIX IIETICH B COOTBETCTBHH C TaOiuiei 17.

OTtcyeT nmokazaHuil MPOBOAUTH MO MUCTEUEHUU OAHOW MHHYTHI TOCIIE MPHUIIO-
YKEHUS HAITPSIKEHUSI, IPU KOTOPOM IIPOBEPSIIOT COMPOTUBIICHUE N30SI,

[Tpubop cunuTarOT BBHIAEPKABIIMM MPOBEPKY, €CIU CONMPOTUBIICHUE HU30JISLIUN
COOTBETCTBYET YKa3zaHHOMY B 1.2.34.

4.6.4 OnpoboBanme

Onpo6oBaHue MPUOOPOB BKIIIOYAET B ce0s1 MPOBEPKY PabOTOCIIOCOOHOCTH.

[TpuGopsl MOAKITIOYUTE B COOTBETCTBUM CO CXEMaMHU, IPUBEACHHBIMH Ha PH-
cyHkax b.1 — b.4 npunoxenus b. B kauecTBe MCTOYHMKA BXOJHOIO CUTHAJA MCIOJIb-
30BaTh UCTOYHHUK KaTMOPOBAHHBIX HANIPSDKEHUH U TOKOB (cM. 2.1).

Ha npu6op nonate nutanue. JomkHbI 3aropeTbes HUGPOBbIE MHIUKATOPHI.
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Ha nmpubop momars BxomgHo¥ curnan B muamasone 0 — 100 % ot BepxHero
3HAYEHMsI Uara30Ha U3MEPEHUs U MPOKOHTPOJIUPOBATh MOKa3aHUs U(POBBIX UHAM-
katopoB. [lokazanuss HUPPOBBIX MHAUKATOPOB JOJHKHBI COOTBETCTBOBATH 3HAYEHUIO
BXOJIHOTO CHUTHAJA.

4.6.5 [lonTBepxneHne COOTBETCTBUS MPOrPAMMHOTO 00eCIeUeHHs

Howmep Bepcuu mporpaMMHOro obdecreyeHus: mpudopa onpeaensercs npu CYUThI-
BaHuu B nporpamme «lIporpammuoe obecnieuenue 1110211, 7211, LI{96I1, L{1201D».

Jlns1 5TOr0 HEOOX0AMMO:

a) MOJIKJIIOYUTh MPUOOP K KoMITbloTepy no uHTepdericy RS485;

0) mpu MOAKITIOYCHNH, B TIPOTPaMMe KOH(DUTYPUPOBAHUS HaKaTh KHOTIKY «CTapT.

[Tpu ycnemHoM coeAHEHUH ¢ TpUOOPOM B ToJie «Bepcus» aBToMaTHYEeCKU OIl-
penenuTCsl HOMEP BEPCUU MPOTPaMMHOTO 00ECTICUeHHUS.

4.6.6 OnpeaeneHrue METPOJOTHYECKUX XAPAKTEPUCTUK (IIPOBEpPKA OCHOBHOMU
NOTPEUTHOCTH)

4.6.6.1 OCHOBHYIO MOTPELIHOCTh CIEAYET ONPEACNIATh IO CXeMaM, ITPUBEICH-
HbIM Ha pucyHkax b.1 — b.4 npunoxxenus b, no ncreueHnn BpeMEeHN YCTaHOBJIEHUS pa-
00uero pexxuma nocie BKIIOUEHHSI, METOJOM MPSAMbBIX WJIM KOCBEHHBIX U3MEPEHU.

OCHOBHYIO IOTPEUTHOCTh ONPENEIISATh B YCIOBUSIX, YKAa3aHHBIX B 4.5.

OCHOBHYIO MOIPEIHOCTh ISl TPUOOPOB C HEMOCPEICTBEHHBIM IMOJKIIIOUYE-
HUEM OIpEAeNATh Ha JUana3oHe MOKa3aHUM, COOTBETCTBYIOIIEM JIUAIa30Hy HU3MEpe-
HHUM BXOJHOTO CUTHAIA. [IOpsAI0K yCTAaHOBKH THIIA IIKAJIBI IHANa30HA MOKAa3aHUM yKa-
3aH B Ta0auiie 9.

OCHOBHYIO0 NOTPEUIHOCTH JUIsl MPUOOPOB C MOJKIIOYEHHEM Y€pe3 BHEIIHUMN
IIYHT ONpEJENsITh Ha 3aKa3aHHOM Juana3oHe MOKa3aHWW U Ha Juana3oHe MOKa3aHUM,
COOTBETCTBYIOIIIEM JIMANa30HY U3MEPEHUI BXOJHOTO CUTHAJIA.

[Ipumeuanue — st puOOPOB, MOAKIIOYAEMbIX YEPE3 BHEUIHUN IIYHT, HA-
Ma30H MOKAa3aHWM SABISETCS 3aKa3aHHBIM JUAINa30HOM TOKA3aHWM, AUAna3oH BBIXOJ-
HOTO HAaIPsHKEHUS LITYHTA SIBJISIETCS IMara3oHOM BXOJIHOTO CUTHaja nmpuoopa.

OCHOBHYIO TOTPEIIHOCTh ISl MPUOOPOB C IMANA30HOM MOKa3aHUM, OTIMYal0-
IIMMCS OT JUara3oHa U3MEPEHUI OINPEeNATh Ha 3aKa3aHHOM JIMara30He MOKa3aHWi U Ha
JIara3oHe MOKa3aHWid, COOTBETCTBYIOLIEM JUANIA30HY U3MEPEHUI BXOAHOTO CUTHAIA.

Ha mpubop mopaBaTh BXOAHOW CHTHAJ, COOTBETCTBYIOIIUNA KOHTPOJIHHBIM
ToukaM. KOHTposIbHBIE TOUKH, 3HAUEHHS] BXOJJHOTO CUTHAJIA U JIONYCKAEMbIE 3HAYEHUS

B KOHTPOJIBHBIX TOYKaX MJIA IIPOBEPKHU OCHOBOM IMOrp€uIHOCTH IMMPHUBCACHLI B Ta6J'II/IIIaX

44



0I14.140.319

E.1, E.2 npunoxenus E.

[Ipumeuanune — B Tabnmuuax E.1, E.2 npunoxenus E npuBeneHsl pacueTHbIC
3HA4YEHMs JOMyCKaeMbIX MOKa3aHUi mpuOopa, Mpu MPOBEPKE YUUTHIBATh YCTAHOBIICH-
HOE€ Ha Iprbope KOJIMYECTBO 3HAKOB 1OCIIE 3aIATOM.

B kxadecTBe MCTOUYHMKA BXOAHOTO CUTHAJIA UCIIOJIB30BAaTh HCTOYHUK KaJIUOPO-
BAaHHBIX HANPSYKEHUN U TOKOB.

4.6.6.2 OnpeneneHre OCHOBHOM MOTPEIIHOCTH NprOOpa Npyu WU3MEPEHUH Ha-
IIPSKEHUS] WM CUJIBI IIOCTOSTHHOTO TOKa

1) Onpenenenne OCHOBHOM MOTPEIIHOCTH Ha AMANa3oHE MOKa3aHUil, coOT-
BETCTBYIOILLEM IHANA30HY U3MEPEHUN BXOJHOTO CUTHAJA

OnpeneneHne OCHOBHOM IOTPEIIHOCTH CIEAYEeT IPOBOAUTH METOJIOM Ips-
MBIX U3MEPEHHI BO BCEX KOHTPOJIBHBIX Toukax Tabmuipl E.1 npunoxenus E.

3a BBIXOJHOM CUTHAJ IPUHUMATh MOKa3aHMsI LU(PPOBBIX UHANKATOPOB.

Pacuet ocCHOBHOW MTPUBEIECHHOW MOTPEITHOCTH BECTH 0 (popmyIie:

_N-N,

/4 100, (1)

k

rae N — nokasanue npudopa, COOTBETCTBYIOLIEE MPOBEPSEMOIN TOUKE;

N,— 3TaJIOHHOE 3HaYeHNE BXOJHOr0 curnana (cM. tabnuny E.1 npunoxenus E);

N; — HOpMUPYIOIIEE 3HAYECHHUE PABHOE MOIYJIIO PAa3HOCTU BEPXHErO U HUXK-
HETO MPENESIOB AUaNa30Ha NOKAa3aHNUM.

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

3a BBIXOJHOM CUTHAJ IPUHUMATh MOKa3aHUs LU(PPOBBIX UHANKATOPOB.

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

rae N — nokasaHue npudopa, COOTBETCTBYIOIIEE TPOBEPSEMON TOUKE;

N, — pacdyeTHOE 3TAJIOHHOE 3HAYEHUE BBIXOIHOTO CUTHAJIA,

N — HOpMUpYyIOLIEe 3HAYEHUE PABHOE MOYJIIO Pa3HOCTH BEPXHETO Y HUKHE-
IO IIPEAEIIOB AUana3oHa NOKa3aHWi.

[Tpubop cunTaroT BHIAEPKABUIMM HCIBITAHUE, €CIIM €r0 OCHOBHAS MPUBEICH-
Hasl MOTrPENIHOCTh, paccuuTaHHas 1o ¢opmyne (1) He mpeBbIIAET NPEEIIOB JOIMyC-
KaeMO#l OCHOBHOM MPHUBEICHHOM MOrPENIHOCTH, YKa3aHHbIX B Tabnuue 10.

4.6.6.3 OnpeneneHue OCHOBHOM MOTPENIHOCTH mpubopa mpu mnpeodpa3zoBa-
HUU B BBIXOJTHOM aHAJIOrOBBIM CUTHAJI HANIPSKEHUS UIIM CHJIBI TIOCTOSIHHOTO TOKa

Ol'[pCI[CJICHI/IC OCHOBHOH INOrp€HOCTH IPOBOAUTL MCTOJOM IIPAMBIX HIIN
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KOCBEHHBIX U3MEPEHMI BO BCEX KOHTPOJIBHBIX Toukax Tabnuiel E.2 mpunoxenus E.

3a BBIXOJHOM CUTHAJ IPUHUMATh BBIXOJHON aHAJIOTOBBIA CUTHAJL.

PacueT ocHOBHOI MpUBEAEHHOI MOrpeIIHOCTH BecTHu 1o ¢popmye (1), rae

N — NeUCTBUTENIBHOE 3HAYEHUE BBIXOJHOIO aHAJOTOBOrO0 CHUTHANA, OIpEre-
JIeHHOE TI0 00pa30BOMY MPUOOPY, COOTBETCTBYIOIIEE TPOBEPSEMOM TOUKE;

N, — pacueTHOE 3HAUYEHUE BBIXOJHOTO aHAJOTOBOrO0 CUTHAja, COOTBETCTBYIO-
mee npoBepsieMoit Touke (cM. Tabnuity E.2 mpunoxenus E);

rae Ny — HOpMHpPYIOUIEE 3HAYEHHE BBIXOAHOTO aHAJIOrOBOIO CUTHama (CM.
Tabauiy 8.

[IpuOOp cuMTaOT BBIAEPKABIIUM HCIBITAHUE, €CJIM €T0 OCHOBHAS IPHUBE/ICH-
Hasl TIOTPEIIHOCTh, paccuuTaHHas 1o ¢opmyse (1) He mpeBbIlIaeT MPeesoB JI0Myc-
KaeMOW OCHOBHOM NMPUBEIEHHON NOTPEIIHOCTH, YKa3aHHbIX B Tabauue 10.

4.6.6.4 [Tonyckaercst IPOBEPATh OCHOBHYIO MOTPEIIHOCTh ITPU U3MEPEHUH Ha
MMPOLICHTHOM LIKAaJIE.

Pacuer ¢ ucnosib30BaHNEM MPOILEHTHOM MIKaJIbl BECTH N0 PopMyJie:

0=N-N,, (2)

rae N — mokasaHusi UCIIBITYeMOTro Tipuodopa, %o;

N, — 3HaueHHUE POBEPSEMON OTMETKH JJIsI MPOLEHTHOM MIKabl, %.

[IpuOop CUMTAIOT BBIIEPKABLUIMM MCIBITAHUE, €CJIM OCHOBHAS MOIPEIIHOCTD,
paccuuTanHasi no ¢opmyne (2), He MPEBBIINIACT MPEAENOB JTOMYyCKAeMON OCHOBHOM

IPUBEIEHHON MOTPEIIHOCTH NMPU U3MEPEHNH, yKazaHHoU B Tabiuue 10.

4.7 OdopmiieHne pe3yabTATOB MOBEPKHU

[Tpubopsl, ucnonszyemsie B chepax, MOAIEKAIIUX TOCYAAPCTBEHHOMY MET-
POJIOTMYECKOMY KOHTPOJIIO M Hall30py, MOJIeKAT MOoBepKe opranamu [ocynapcTBeH-
HOW METPOJOrMYECKOU CIYKObI WM aKKPEIUTOBAHHBIMU METPOJIOTMYECKHUMH CITYK-
0amMu IOpUIUYECKUX JIUII.

[Tpu MONOXKUTENBHBIX PE3YNbTaTax MEPUOANIECKOI MOBEPKU HA KOPITYC HAHOCST
MOBEPUTEIbHOE KIIEHMO, B TACIOPTE MPOU3BOJIAT 3aMUCh O TOJHOCTU K IPUMEHEHHIO.

[Ipu oTpumaTenbHBIX pe3yiabTaTax MOBEPKH HEOOXOIUMO IMPOBECTH KallnO-
POBKY Y IOBTOPHO BBINIOJIHUTH IPOBEPKY OCHOBHOM MOTPENIHOCTH 110 4.6.6.

[Tpu oTpunaTenbHBIX pe3ysbTaTax MOBTOPHOI MOBEpKH MpUOOp B oOpalieHue
HE JIOMYCKAIOT U Ha Hero oopmisaioT «M3BelieHne 0 HEMPUroJHOCTU» B COOTBETCT-

Buu ¢ [1P 50.2.006-94. IIpu 3TOM NOBEPUTETBHOE KIEHMO MOJJIEKUT MOTAIEHHUIO.
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5S TPAHCIIOPTUPOBAHME U ITPABUJIA XPAHEHUA

5.1 TpauncnoptupoBanue TpruOOPOB JOKHO MPOU3ZBOJUTHCS B COOTBETCTBUU
c 'OCT 22261-94.

3HaueHUs KIMMATUYECKUX U MEXaHWYECKUX BO3JEHCTBUU Ha MpPUOOpHI MpHU
TPAHCTIOPTUPOBAHUU JOJKHBI HAXOAUTHCS B Mpeeiax, ykazaHubix B 1.2.35 u 1.2.36.

Bo Bpemsi morpy304HO-pa3rpy304HbIX padOT U TPAHCIOPTUPOBAHUS SIIUKU
HE JOJDKHBI TTOABEPTATHCS PE3KUM yIapaM U BO3JIEHCTBUIO aTMOC(EPHBIX OCATKOB.

Cnoco0 ykiajku SIIMKOB HAa TPAHCIIOPTUPYIOIIEE CPEACTBO JOJKEH UCKIIIO-
4yaTh UX nepemernienue. [Ipu TpaHCOPTHPOBAHUHN CaMOJIETOM MTPUOOPHI TOJKHBI OBITH
pa3MeNIeHbl B OTAIUIMBAEMbIX T€PMETU3UPOBAHHBIX OTCEKAX.

5.2 Ilpu TpaHCOPTUPOBAHUU MPUOOPOB KEIE3HOAOPOKHBIM TPAHCIOPTOM
BU/JI OTIIPABKU — MEJIKasi MaJIOTOHHAXKHAsI, TUI MOABUKHOTO COCTaBa — 3aKpPbITHIA Ba-
IOH WK miatopma ¢ yHUBEpPCaIbHBIM KOHTEHHEPOM, 3arpyKEHHBIM J0 MOJHON BMe-
CTUMOCTH.

5.3 Ilocne TpaHCIOPTUPOBAHUS TPU OTPULATEIBHOW TEMIIEpaType OKpy-
YKAIOIIETO BO3/IyXa MPUOOPHI BBIJCPKUBAIOT YITAKOBAHHBIMHU B T€UEHHE 6 4acOB B yC-
nosusix xpanenust 1 'OCT 15150-69.

5.4 XpaHutb npuOOpHI y U3rOTOBUTEIS M MOTPEOUTENS CIAEAYET B 3aKPBITHIX
CKJIQJICKUX TIOMENICHHUSIX Ha CTEJUTaKax B MOTPEOMTEIHCKON Tape B COOTBETCTBUU C
tpeboBarmsimu ['OCT 22261-94 npu Temmneparype OKpy>KaroIiero Bo3ayxa OT IUTFOC 5
10 uiroc 40 °C 1 OTHOCUTENBHON BIAXKHOCTH Bo3ayxa He Ooiiee 80 % mpu TemiiepaTy-
pe mmoc 25 °C.

XpaHuTh MpUOOPHI 0€3 YIMAKOBKH CIENYET MPU TEMIIEPATYPe OKPYKAIOLIErO
Bo3ayxa ot mioc 10 1o miroc 35 °C 1 OTHOCUTENBHON BIQKHOCTH BO37yXa HE Ooiee
80 % npu Temnepatype mioc 25 °C.

B nomerneHusx AJist XpaHEHUs: COJIEPKAHUE MBI, TapOB KUCIOT U IIEI0YEH,
arpeCCUBHBIX Ta30B U JAPYTMX BPEIHBIX MPUMECEH, BBI3BIBAIOIIUX KOPPO3UIO, HE
JOJDKHO TIPEBBINIATH COJIEPKAaHNE KOPPO3MOHHO-aKTUBHBIX areHTOB I aTMOC(HEpHI

tumna [ mo 'OCT 15150-69.
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6 TAPAHTUU U3I'OTOBUTEJIA

6.1 'apanTuiinelii cpok FKcIuTyaTanuu 36 MecsieB co AHS BBojJa npubopa B
AKCILTyaTaluio. ['apaHTUIHBIN CpOK XpaHeHUsl 12 MecsaleB ¢ MOMEHTa U3rOTOBJIEHUS
npuodopa.

6.2 M3roToBUTENL TaPAHTUPYET COOTBETCTBUE NMPUOOpPA TPEOOBAHUSAM TEXHU-
yeckux yciaoBuid TY 25-7504.218-2012 nipu coOIr0eHUN CIEAYOINUX TPaBUIL:

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

— o0cykrBaHHE PUOOpa JOHKHO MPOU3BOJIUTHCS B COOTBETCTBUU C TPeOO-
BaHMSIMHU HACTOSALIErO PYKOBOJCTBA MEPCOHAIOM, MPOLIECIIINM CHEHaIbHOE 00yye-
HUE.

6.3 [ToTpebuTens MuIIaeTCs MpaBa Ha rapaHTUMHBIA PEMOHT:

— TIpU HECOOIIOACHUH MTOTpeduTeNeM TpeboBaHui 6.2;

— IIPU HApPYLIEHUH COXPAHHOCTU TFapaHTUIHBIX STUKETOK (ILIOMO) Mpeanpu-

ATHUA-U3IOTOBHUTCIIA.

7 CBEJAEHUS O PEKVIAMALAX

7.1 Tlpu otkasze B paboTe MM HEUCHPABHOCTH MPUOOpa B MEPUOJ AEHCTBUS
rapaHTUHHOTO CpOKa MOTPEOUTENEM JOJDKEH OBITh COCTaBJIEH aKT O HEOOXOJIUMOCTH
PEMOHTA U OTIIPABKHU MPUOOpA U3rOTOBUTENIO.

7.2 EnpHUYHBIE OTKa3bl KOMIUIEKTYIOIIUX W3ACIUN HE SIBISIOTCS MPUYUHON

JUISL IPEABSABICHUS IITPAPHBIX CAHKIIHM.

8 YTHJIN3ALIUA

8.1 IIpubop He mpeacTaBiseT ONACHOCTH IS )KU3HU, 3/I0POBBS JIFOJAEH U OK-
PYKaIOIIe Cpelbl TIOC/Ie OKOHYAHUSI CPOKA AKCIUTyaTalliyd U TMOJJICKUT YTUIN3AINA

10 TCXHOJIOT'MH, HpHHHTOﬁ Ha MPCANPHUATHUH, SKCITYAaTUPYIOIICM JaHHOC U3ICIINC.
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[Tpunoxenune A
(obs3aTenbHOC)

OO0mmuit Buj, rabapuTHbIEC U YCTAHOBOYHBIE pa3Mepbl MPUOOPOB

" 2 J 4
- f = = — = —— =
-— (® )
d 1 1 L
_:: i I R — —
— I ey
| mm |
s FANN
HS i
5 +H— @& | )
7 / || b — :==
[
Boipes (12)
e —— . S Tadmuya l.7 - : . .
. ! (afnpumese yrmasodosse | Bupes 8 wuime
\ Tun npudopa s s DOIMEDS, MM MM
| A H | H | L] 4 At A2 81 | B2

————————— ek wizon | po |\ w0 |03 7% | 25 | 125 || e
119611 | 9% | 9% | 103 7 wo | 100 | 92" | g2
wzar 72 2|03 7e 75 75 58" | g8

51 ozri 96 | 48 | HE | 122 oo 50 ggHi | gorlié
Mﬁ—f—-—".
1 — mepenHsis paMka; 3 —3aHAs 3aIIUTHAS KPBIIIKA;
2 — mepeaHss aHelb; 4 — xoprryc npubopa.

Pucynok A.1 — O6mwmii Buj, rabapuTHBIE U YCTAHOBOYHBIE pa3Mephbl MPUOOPOB
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[Tpunoxenue b
(obs3aTenbHOC)

CxeMbl BHEIIHUX MOJIKJIIOYEHU MPpUOOPOB

K npubGopam u3MepeHHsI M KOHTPOJIA

17 | 18 | 19 | 20

13 14 15 16
10211 1.1 | 1.2 | 2.1 | 2.2 + - + -
DOUT1 | DOUT2 |ANOUT1|ANOUT2
Bxox RS485 IIuranme
IN+ | IN- A|lB|R|eop| L |+ |+ | -
1 2 5 6 7 8 9 10 11 12
[ | [ ]
HUcTouHuk A B + _
BXO/HOI'0
CHrHAJIa RS485 HcTounuk
MUTAOLIEr0
1 HANPSKEHU s
RS232
l k II9BM

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

K npuGopamM u3MepeHHsI M KOHTPOJS

17 | 18 | 19 | 20

13 | 14 | 15 | 16
10211 1.1 | 1.2 | 21 | 22| + - + -
DOUT1 | DOUT2 [ANOUT1|ANOUT?2
Bxon RS485 IMuranue
IN+ | IN- A|B|R |en| L L| N
1 2 5 6 7 8 9 10 | 11 | 12
[ 1 [ T T
Hcrounuk A B
BXO/HOTO
CHrHaJja RS485 Unir
nn
RS232
»L k [I9BM

0I14.140.319

Uy — HanpsbKeHne nutanust ot 85 10 253 B nepemennoro Toka yactotoit S0 'y i ot 120 10 265 B no-
crostHHOTO TOoKa (220BY), Hanpspbkenue mutanus ot 85 mo 253 B mepemennoro Toka yacrotoit 50 't (230B).

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

Pucynox b.1 — Cxemsl moaxmrouerust mpudopos 110211

50



0I14.140.319

T k IIDBM T k [IDBM
RS232 RS232
I K npubdopam musmepeHus mm K npuGopam musme-
H KOHTPOJHA peHuA
RS485 RS4RS
A B A R
[ ]
L L 10 |11 |12 |13 |14 (15 R 1910 1T 12 |13 |14 18
A B R |lanb 11112 A R R [GND| + - 11|12
+ - ) .
RS485 ANOUT1|DOUT1
RS485 ANOUT | DOUT 1
Bxon - TTuranue
Bxon w72n Hma}mel IN+ | IN— 11 LN _l_
IN+ | IN- + - L 119 s | 6l 7
1| 2 5167 [ |
| | | | NcTouHHK
HcTouHuk + | _ BXOAHOTO
BXOJHOT0 CHI'HaJja UrmT
CHIrHAIA HUcTounnk
NMHUTAKIIEro
HaIpsiKe-
a) IIJIsl ICTIOTHEHUH C 0) T UCTIOJTHEHUH
napametrpom ¢ = SBH, 12BH, 24BH ¢ mapamerpoMm ¢ = 220BY, 230B

U — HanipsbkeHne nutanus ot 85 10 253 B nepemennoro toka yacrotor 50 'y wwm ot 120 mo 265 B mo-
crositHHOro TokKa (220BY), Hanpsikenue nutanus ot 85 o 253 B nepemennoro Toka yacrotoit 50 'y (230B).

Pucynox b.2 — Cxemsl moaxmroueHus: mpudopos 1117211

T k [IBM T k [IBM
RS232 RS232
n na K npudopamM uH3MepeHHUSI M KOHTPOJS

RS485 RS485
A | B A|B
| | | |

19 | 20 | 21 | 22

9 10 11 12 13 14 15 16 17 18
Al | B1 | R1 [GND1f A2 | B2 | 1.1 | 1.2 | 21 | 2.2 | + - + -
RS485-1 RS485-2 DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxopn Ilutanue
19611
IN+ | IN- + + - _TL
1 2 5 6 7 8
HcTounuk + _
BXOJHOI'0
CHrHaJa HcTounuk
NMHUTAIIEr0
HANPSKeHUs1

a) U1 uctoJiHeHui ¢ mapamerpom ¢ = SBH, 12BH, 24BH
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T k [I9BM T k [I9BM
RS232 RS232
nn nu K nmpubtopamM u3MepeHHUST 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 | 21| 22 | + - + -
RS485-1 RS485-2 DOUT1 DOUT2 [ANOUT1|ANOUT2
Bxox IIutanue
19611
IN+ | IN- L| N1l
1 2 5 6 7 8
| |
HcTounnk
BXOJHOTI'0
CHIHaJjIa Usur

Usur — HanpsbkeHue nuranus ot 85 10 253 B nepemennoro Toka yactoroit S0 ' i ot 120 go 265 B nocto-
stHHOTO TOKa (220BY), Hanpsbkenue muranust ot 85 10 253 B nepemenHoro Toka wactotoit 50 'y (230B).

0) 115 ucroJHeHu ¢ mapameTpom ¢ =220BY, 230B

Pucynox b.3 — Cxemsl moaxmroueHus: mpudopos 1119611

T k [IBM T k IIPBM
RS232 RS232
nn I K npudopamM uH3MepeHHUSI M KOHTPOJS

RS485 RS485
A | B A | B
| |

22 | 23 | 24 | 25

9 10 11 12 13 14 15 16 17 18 19 20 21
Al | B1 | R1 [GND1| A2 | B2 | R2 |GND2 1.1 | 1.2 | 21|22 | + - + -
RS485-1 RS485-2 DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxopn 112011 IIuranme
IN+ | IN- + |+ - | L
1 2 5 6 7 8
[ ] |
Hcrounnk + -
BXO/IHOT'0
CHIHaJIa HcTounuk
MUTAIIEr0
HATIPSIZKEHUSI

a) U1 ucrnoJiHeHui ¢ mapamerpom ¢ = SBH, 12BH, 24BH
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T k II9BM T k II9BM
RS232 RS232
mm nm
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 23 24 25
Al | B1 | R1 |GND1| A2 | B2 | R2 |GND2 1.1 | 1.2 | 21| 22| + - + -
RS485-1 RS485-2 DOUT1 | DOUT2 [ANOUT1|ANOUT2
Bxox 1112011 IIuranme
IN+ | IN- L| N | L
1 2 5 6 7 8
HcTounnk T T
BXOJTHOI'0
CHrHaJia U

Upur — HanpsbkeHue nutanus ot 85 1o 253 B nepemennoro Toka yacroroit 50 'y wmm ot 120 1o 265 B nocro-
stHHOTO TOKa (220BY), Hanpsbkenue muranust ot 85 10 253 B nepemenHoro Toka wactotoit 50 'y (230B).

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

Pucynox b.4 — Cxemsl noaxmrouenus: mpudopos 1112011

Bxon 112011 Muranue Bxon 112011 Iuranue
IN+ |IN- + |- 1 IN+ |IN- L |N 1L
1 2 6 7 8 1 2 6 7 8
A A

HUcrounux HUcrounux

BXOIHOIO BXOIHOIO

CHTHAJIA + - CHTHAJIA Unur
HCTOYHHK
nATaIoNIe-
0 HANps-

a) c nutanuem 12BH, 24BH 0) ¢ muranuem 220BY, 230B

Uy — HanpsbkeHue nuranus ot 85 1o 264 B nepemennoro Toka yactoroit 50 ' i ot 120 go 265 B nocto-
stHHOTO TOKa (220BY), Hanpsikenue nuranust ot 85 10 264 B nepemenHoro toka yactotoit 50 I'ry (230B).

Pucynok b.5 — Cxemsl noakitouenust mpubdopos L1201 6e3 untepdeiica RS485
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[Tpunoxenune B
(obs3aTenbHOC)

CxeMma cTpyKTypHas mpuOopoB

Bxonuoii
CUTHAJ R
—{® > ]I > AU > ITP—> M 1 u
458
IH1 5 1 KY
! .
5B > RS485-1
+5B &> [IH2 > YUI <
[Tutanue > RS485-2
+5B i
—> O — [IIH e~ IIH3 > Y2 <—
JIB1
> Pl —
J1B2
- ABI1
+15B >
+15B > VAB2 A
—> [IHS >
® — pubTp;
J — nenurtens;
AIII — ananoro-nugpoBoii mpeoOpazoBaTeb;
I'P — ranpBaHnuecKas pa3Bs3Ka;
M — MUKpPOKOHTPOJLIED;
ITH — mpeo6pa3oBartesnb HaNpsKEHUs], yCTAHABIMBAETCS B 3aBUCUMOCTH OT HCIIOTHEHHUS
npubopa;

[TH1 — ITHS — npeobpa3zoBaTeny HAMPSHKCHHMS;

N — unaukatopsr;

KY — kHonku ynpasneHus;

YU1, Y2 — y3n61 untepdeicos;

P1, P2 — onTO31€KTpOHHBIE PEJIE TUCKPETHBIX BBIXO/0B;
YABI, YAB2 — y3/1bl aHaJIOTOBBIX BBIXO/IOB;

RS485-1, RS485-2 — nmuann uHTEpdEiicos;

JIB1, IB2 — aucKpeTHBIE BBIXO/bI;

ABI1, AB2 — aHa/loroBBI€ BEIXOJBI.

[Tpumeuanue — KonuuecTBo nHTEpEICOB, TMCKPETHBIX U AHAJIOTOBBIX BBIXOJIOB 3aBUCUT OT

WCITOJTHEHUS TTproopa.

Pucynok B.1 — Cxema cTpykTypHas.
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[Tpunoxenune I
(obs3aTenbHOC)

[IpoTokon oOMeHa qaHHBIMU IO UHTEpGENCy

[TpubGop MoxeT paboTaTh B COCTaBE MOJEBOIl CETHM HA OCHOBE MOCIEI0Ba-
TenbHOrO uHTepdeiica RS-485 ¢ mporokomom Modbus RTU B kauecTBe BeaomMoro

YCTPOMCTBA.

XapaKkTepuCTUKHA UMHTEP(PEHCHOI0 KAHAIA CBA3H

WNuTtepdelicHplil KaHan HCHOJb3yeTca Uisi oOMeHa JaHHBIMH C MPUOOPOM.
[Tpubop siBnsieTCS BEAOMBIM YCTPOUCTBOM.

WNuTepdelicHbIi KaHaT UMEET CIEYIONNE XapaKTePUCTUKH:

— DJJIEKTPUYECKUE XAPAKTEPUCTUKH CUTHAJIOB COOTBETCTBYIOT WHTepdeincy
RS-485;

— THII KaHaJla — ACUHXPOHHBIN;

— npoTokoa oomeHa nanasiMu: Modbus RTU;

— CKOpOCTh Iepenayd JaHHbIX, Owut/c: 4800, 9600, 19200, 38400
(ycTaHaBIMBAETCS MOJI30BATEIIEM);

— JUIMHA JIMHUM CBsi3u ceth He Ooznee 1200 MeTpoB B 3aBUCUMOCTH OT
CKOPOCTH Tepeaaun JaHHBIX;

— TUI JIMHUM CBSI3U — BUTAs Napa (3KpaHUpPOBAHHAs BUTAs 1apa);

— 4YHuclo mpubopoB B KaHale cBA3M He Oozee 31 (0e3 MOMOTHUTENBHBIX
TEXHUYECKUX CPEJNICTB);

— (opmar manHbIX Tipu nepenade uHGopmanuu: 1 o6ut (crapr-o6wmt) + 8§ OUT
(mannbpie) + 1 OUT (MapUTET, yCTAHABIMBAECTCS MOJb30BarenemM) + 1 Out mim 2 Outa
(cTOM-OUTHI, yCTAaHABIMBAETCS MOJIB30BATENIEM);

— JMaria3oH 3HauYeHHM ajapeca npudopa ot 1 g0 247.

Onucanue nporokosia Modbus RTU

NudopmanmonHbsie 1 BpeMEHHbIE XapaKTEPUCTUKU MPOTOKOJIa OOMEHa JaH-
HBIMU COOTBETCTBYIOT XapakTepucTukaM rnpotokona Modbus RTU.

Benymiee yctpoiictBo popMupyeT M MOChLIa€T KOMaHJbI YIPaBJICHUS BEIO-
MoMy ycTpoiicTBy. Koa dhyHKImm B 3ampoce cooOIaeT moJunHeHHOMY YCTPOHCTBY, Ka-

KO€ JICUCTBUE HEOOXOAMMO MPOBECTH. bailThl MaHHBIX cojepxkaT nH(POpPMAII0 HEOOXO-
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JMMYIO JUIsl BBIIOJHEHUS 3arporiieHHon gynkimu. Hanpumep, kox ¢pyukiun 0x03 mox-
pa3syMeBaeT 3arpoc Ha YTEHUE COAEPKUMOIO PErHCTPOB MOJYUHEHHOTO YCTPOMCTBA.

BenoMoe yCTpoHCTBO OTBEYAET BEAYIIEMY YCTPOICTBY B Cllydae, €CIIH aapec
B MPUHSITOM COOOIIEHUH COBIAT C aIpeCOM BEIOMOr0 yCTpoiicTBa. Ecnu momunHeH-
HBII JaeT HOPMAJbHBIN OTBET, KO (PYHKLMU B OTBETE MOBTOPSET KO (QYHKIUHU B 3a-
npoce. B Gaiitax naHHbIX coaepKuTcs 3aTpedoBaHHas uHpopManus. Eciau nmeer me-
CTO omMOKa, TO KO (pyHKIMK MOAU(UIMPYETCs U B OaliTaX TaHHBIX [IEpPEaeTCs IPHU-
YMHA OIIUOKH.

Coo0111eHre HaUMHAETCsl C UHTEpBaa TUILIMHBI PABHOTO BPEMEHU Niepenadu 3,5
CHUMBOJIOB IIPH YCTaHOBJIEHHOW CKOPOCTH Iepesiauu B ceTu. Benen 3a mocneqHuMm nepe-
JlaBa€MbIM CHMBOJIOM TaK)Ke CIJIEyeT MHTEPBal THUIIUHBI IPOAOKUTEIBHOCTHIO HE Me-
Hee 3,5 cumBosioB. HoBoe cooliienrne MoKeT HAaYMHATHCS MOCIIE 3TOT0 HHTEpBaJa.

CooOmienne nepenaercsi HempepsIBHO. Eciayu mHTEpBan TUIIMHBI MPOIOJIKHU-
TENbHOCTHIO 3,5 CHMMBOJIa BO3HHMK BO BpeMs Mepenayd COOOIEHUs, MPUHUMAIOIIEe
YCTPOMCTBO 3aKaHUMBAET MPUEM COOOILEHHUS U CIEAYIOUUN OalT OyIJeT BOCIPHHSIT
KaK HayaJso CJIEAYIOLIEro COOOIEHUsI.

Ecnu HOBOEe cooOlieHne HauyHEeTcs paHblle 3,5 MHTEepBaia, NpUHUMAIOIIEe
YCTPOMCTBO BOCHPUMET €ro Kak MPOJOHKEHUE IPeAbIAYIIEro coodmenus. B atom ciy-
Yyae yCTaHaBJIMBAETCS OIINOKA, TaK KaKk OyZeT HECOBIAJCHUE KOHTPOJIbHBIX CYMM.

Tabmuna I'.1 — ®opmat coobiieHus: B KaHae CBSI3U

Hukanyeckass KOHTPOJIbHAs
Anpec DOyHKIUA JlanHble cymma (CRC)
8 our 8 our N*8 our 16 Our

Anpec — ceteBoit aapec mpubdopa (ot 1 g0 247). Anpec 0 mpeaHa3zHaueH AJII MTUPOKOBE-
HIaTeNbHBIX COOOIICHH, OTBET Ha KOTOpbIe TPUOOp HE (OPMUPYET.

OyHKIMS — KO (YHKIIUU B COOTBETCTBUU C MEPEYHEM MOACPKUBAEMBIX (DYHKIIHIA.
JlaHHbIE — TaHHBIE B COOTBETCTBUU C ONMUCAaHUEM (YHKILIUU.

Huknuyeckas kouTpoasHas cymma (CRC) cooluienust popMupyercsi B COOTBETCTBUH C
npotokosiom Modbus RTU.

Ta6muna I'.2 — Ilepedyens noaaep>kuBaeMbIX GyHKIHI

Koa ¢pynkuun DOyHKUUA
0x01 Urenue peructpos ¢aaros
0x03, 0x04 UreHue perucTpon
0x10 3anuch perucTpoB
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KonTpoJsbHas cymma

KontponbHas cymma CRC cocrout u3 nByx Oaiit. KoHTposnbHas cymma BbI-
YHUCIIAETCS MEePealoluM yCTPOMCTBOM U JoOaBisieTcsl B KoHel coobmenus. [Ipunu-
MaroIIee YCTPOMCTBO BBIUMCIIAET KOHTPOJIIBHYIO CYMMY B MPOLIECCE MTPUEMA U CPABHU-
Baet ee ¢ nojieM CRC npuHATOr0 cooOIIeHus.

C4eTurK KOHTPOJIBHOM CYMMBI NPEIBAPUTEIIBHO HHUIUATIUZUPYETCS YHUCIOM
OxFFFF. Tonbko BoceMb OWUT JaHHBIX MCIOJIb3YIOTCS ISl BBIYMCIEHUS KOHTPOJBHON
cymmbl CRC. CrapT u cton OuThl, OUT MapuTeTa, €CIU OH UCIOIb3YETCs, HE YUUTHI-
BalOTCSl B KOHTPOJIbHOM CyMME.

Bo Bpems renepanu CRC kaxapiit 6aiT cooOmieHust ckiaapiBaetcs mo MC-
KIIIOYAIOIIEMY MJIN ¢ TeKymuM COAEPKUMBIM PETUCTPA KOHTPOJIBHON CYMMBI.
Pe3ynbTar caBuraercsa B HalpaBJICHUH MJIAALIEro OWTa, C 3alOJHEHHEM HYJIEM CTap-
niero oura.

Mexny Tem, ecaum miaamuii 6ut paseH 1, To mpoumsBogutcs WCKIIIO-
YAIOIIEE WJIMA comepX’uMMOro perucrpa KOHTPOJBHONM CYMMBbI M OINPEACICHHOIO
yucna. Ecnu magmmii 6ut pasen 0, o UICKIIIOYAIOILEE NJIN ve nenaercs.

[Ipouiecc casura noBTopsieTcs Bocemb pa3. Ilocie mocnennero (BocbMoro)
CABHTa, CIEAYIOUMN OalT CKIAIbIBACTCS C TEKYILIEH BEIMYMHON PErUcTpa KOHTPOIIb-
HOM CyMMBI, U IIPOILIECC CABUTA MOBTOPSIETCS BOCEMb pa3 Kak onucaHo Bbime. Koneu-
HOE COJIEp’KaHHE PETUCTPa U €cTh KOHTpoJibHas cymma CRC.

Anroput™m resepanuu CRC:

1) 16-tu OutHbIN peructp 3arpyxkaercs uucioM OxFFFF u ucnonssyercs
nanee kak peructp CRC.

2) Tlepssriit GaitT coobmenus ckiaapiBaetcs no MCKIIFOYAIOILLIEMY WJIN
¢ conepxkumbiM peructpa CRC. Pesynbrar nomeniaercs B peructp CRC.

3) Ecau muagmmii out 0: peructp CRC caBuraercs Bnparo (B HalpaBJICHUU
Miaamero 6urta) Ha 1 6uT, crapimii out 3anomusercs 0.

4) Ecnu maamammit out 1: peructp CRC caBuraercst BupaBo (B HampaBiIeHUU
miaamero Owuta) Ha 1 Out, crapmmii 6wt 3amonHsiercss 0. Jlemaercs omeparus
NCKITFOYAROIIEE MNJIN peructpa CRC u nonmunomuanbHoro yucia 0xA001.

5) lllaru 3 1 4 TOBTOPSIIOTCSI BOCEMB Pa3.

6) IloBTopsitorcst mraru co 2 1o 5 s CleAyromero Oaifta cooOmeHus. 1o
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MOBTOPSIETCA JI0 TEX MOp, MOKa Bce OalThl COOOIICHUS HE OyAyT 00paboTaHBbI.

7) ®unanbHoe conepxkanue peructpa CRC u ecTb KOHTpOJIbHAS CyMMa.

Pasmemenne CRC B cooOmeHnn:

IIpu nepenauve 16 6ut kouTposibHOM cymmbl CRC B cooOIieHMH, CHavaa re-

penaercst MuIaamui 0aiT, 3aTeM CTapIIU.

Komanabl uTeHns U3 ycTrpoicrBa

3ampoc
Taomuma I'.3
HNms noas Conepxumoe
Anpec 1 GaiiT, ampec BEIOMOTO yCTPOMCTBA
O yHKIMSA 0x03 mwm 0x04 mim 0x01, 1 Gait

Crapiuas yacTh Ha4aJbHOTO ajipeca

Crapmmii 0aiiT HayaJIbHOTO aapeca 00IacTu
PETUCTPOB ISl YTCHHSI

Muaamas 4acTh Ha4aJbHOTO aapeca

Munanmmit 6aiiT Ha4aJIBHOTO ajipeca 00IacTH
PETUCTPOB JIJISl YTCHHUSI

Crapiuas yacTh 4nciia PETUCTPOB

Crapmmii 0aiT yuciia perTUCTPOB ISl YTCHHS

Minaauiast 4acTh yucia PETUCTPOB

Munaammit 6aiT yrcia perucTpoB IS UTe-
HUS

CRC — nuknuueckasi KOHTpOJIbHAsA cymma

OtBer
Tabmuma .4
HNms noas Conepxumoe
Anpec 1 GaiiT, ampec BEIOMOTO yCTPOMCTBA
OyHKIMS 0x03 mmm 0x04 mim 0x01, 1 Gant

CueTuuk O0aiT

Yucno 6aiT B MHPOPMAITMOHHON YacTH OT-
BETA

Crapiuas yacTh IEpBOro perucrpa

Copepxumoe crapiiero 0aita nepBoro pe-
THCTpa JAJIsl YTCHUS

Minaaiias 4acTh IICPBOI'O PCTUCTPA

Cogepxumoe miaziiero 0aiTa nepBoro pe-
THCTpa JJIsl YTCHUS

CTapH_IaH JacCTb IIOCJICOAHCTO PErucCTpa

Conepxxumoe ctapiero 6aiTa mocjaeaHero
perucTpa Ijs YTeHUus

Munaamiast 4acTh NOCIEIHETO perucTpa

Conepxumoe mitaiiero 6aiTa mocjaeaHero
perucTpa Ijs YTeHUus

CRC — nuknuueckasi KOHTpOJIbHAs cymma
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Komanabl 3anucu B yCTPOMCTBO

3amnpoc
Tabomuma I'.5
HNms noas Conepxumoe
Anpec 1 GaiiT, ampec BEIOMOTO yCTPOMCTBA
OyHKIIUS 0x10, 1 GaiT

CTapH_IaH JaCTb HAYAJIBbHOI'O aaApeca

Crapuuii 6aiiT HauaIBLHOTO ajipeca 00nacTu
PErUCTPOB JJIS 3aMHUCH

Munaamas 4acTh Ha4aJabHOTO aapeca

Munanmmit 6aiiT Ha4aJIBHOTO ajipeca 00IacTH
PETUCTPOB ISl 3aITHCH

Crapias yacTh 4nciia PETUCTPOB

Crapmuii 6aiT yncia perucTpoB Ui 3alUCH

Minaauiast 4acTh yucia PETUCTPOB

Munaammii 6aiT yrcaa perucTpoB ISl 3aUCH

Yucio OauT

Yucno perucTpos [uist 3anucu * 2

Crapiiast 4aCTh IEPBOTO PErucTpa

ConepxuMoe crapiiero 6aiTa nepBoro pe-
THCTpa JUIsl 3aIHCH

Mnaaiias 4acTh IICPBOI'O PCTUCTPA

Cogepxumoe miaziiero 0aiTa nepBoro pe-
THCTpa AJIs 3a1UCH

Crapias yacTh HOCJIEAHETO PErucTpa

ConepxuMoe crapiiero 6aiTa mocieHero
perucTpa AJis 3aucH

Mnaamiast 4acTh NOCISIHETO perucrtpa

Copaepxxumoe mitaiiero 6aiTa mocjaeaHero
perucTpa Jjisi 3amucu

CRC — nuknuueckasi KOHTpOJIbHAsA cymma

OTtBer
Tabmuma I'.6
HNms noas Conepxumoe
Anpec 1 GaiiT, ampec BEIOMOTO yCTPOMCTBA
DyHKIUA 0x10, 1 6aiT

CTapH_IaH 4aCTb HAYAJIBbHOI'O aaApeca

Crapuuii 6aliT HauaIBLHOTO ajipeca 00acTu
PErUCTPOB JJIs 3aMUCH

Mnaamiast 4acTh Ha4aJbHOTO aJipceca

Munaammii 6aiiT HayaabHOTO ajgpeca o0JacTu
PETUCTPOB IS 3AITUCU

Crapiuas yacTh 4nciia PETUCTPOB

Crapmuii 6aiT ynciaa perucTpoB Ui 3alUCH

Muiaauiast 4acTh yucia PETUCTPOB

Mnaammii 6aiT yrcaa perucTpoB ISl 3aUCH

CRC — nuknuueckasi KOHTpOJIbHAs cymma
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Tadomuma I'.7
Nms nons Conepxxumoe
Anpec 1 Gaiit, agpec BEJIOMOTO YCTPOMCTBA
K v
Dynkims o1l GyHKIIUU B 3aMpoCe € yCTAHOBICHHOH B
cTapiieM OUTe eTUuHUIIEH
Kon omm6xn 1 OaiiT
CRC — nukimnueckasi KOHTpOJIbHAs CyMMa
Koan! ommoox
Tabnauna I'.8
Kon Pacmmdposka
1 HenonnepxxuBaemast pyHKIIHS
2 HenonnepxxuBaemslil agpec JaHHBIX
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Tabmuna I'. 9 — Peructpsl Tosibko 1 yteHust (ucnoib3oBath GyHKImo 0x03 wam 0x04)

Anapec Peanaburie
Jluanazon
(HOMep Hasnayenue ®opmar N 3HAYCHHS
3HAYeHH
perucrpa) napamMeTposn
0x0000 | Pesynbrar uzmepe- | BemectBennoe uucio (cM. | float float
HUSI OCHOBHOTO Ta- | Tabmuity I'.12 — IlepBsrii
0x0001 | pametpa dbopmar npeacraBiacHUs
BEILIECTBEHHOTO YNCJIA)
0x0002 | PesynwraT m3mepe- | BemectBennoe uuncio (cMm. | float float
HUS OCHOBHOTO mna- | Tabnuny I'.13 —Bropoii
0x0003 | pametpa dhopmar npeacraBiacHUs
BEIIIECTBEHHOTO YMCJIa)
0x0004 | Pesynbrar usmepe- | signed short -19999..19999 | -19999..19999
HUS B popMare 11e-
JIOTO 4yHucia
0x0005 | Cocrostaue mpubopa| unsigned short 0..65535 Howmepa OutoB:
0 —-TI3Y;
1 -03Y;
2 - EEPROM,;
5 — UHAMKATOP;
6 —KI;
7-K2;
0x0006 | Ommbku EEPROM | unsigned short 0..65535 0 — HeT omuboK
0x0007 | PesynbraT u3mepe- | CUMBOJIBI B KOJTUPOBKE char[8] char[8]
HHUS B KOJIUPOBKE ASCII
0x000A | ASCII
0x000B | lemurens ayis pe- | unsigned short 0..65535 10000,
ructpa 0x0004 1000,
100,
10,
1
0x000C | 3nauenue AIIIT unsigned long int 0..2732 0..2732
0x000D
0x000E | 3nauenue IIUM unsigned short 0..65535 0..10000
MIEPBOTO AHAJIOTO-
BOT'O BBIX0J1a
0x000F | 3nauenne HIMM unsigned short 0..65535 0..10000
BTOPOTO aHAJIOTO-
BOT'O BBIX0J1a
Bepcus mporpammbl
0x0100 | Bepcuss mporpam- | CUMBOJIBI B KOJTUPOBKE char[20] char[20]
MBI ASCII
0x0109
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Ta6nuna I'.10 — Peructpsl quis 3anucu/arenus (pynakuus 0x10 amst 3anucu, 0x03 wiu
0x04 niist yTeHus )

Anapec Peanaburie
(Homep Ha3nauenue dopmar I[nana30tl 3HAYCHMHA
3HaYeHHit
perucrpa) napamMeTpoB
[TapameTpsr uatepderica
0x0800 | CereBoii agpec unsigned short 1..247 1..247
(mopt 1)
0x0801 | Homep ckopoctu unsigned short 2.5 2 — 4800 6ur/c;
(mopt 1) 3 - 9600 our/c;
4 — 19200 our/c;
5 — 38400 6ut/c
0x0802 | Yucmo crom-ouT unsigned short 0..1 0 -1 crom-6wur;
(moprt 1) 1 — 2 cron-6ura
0x0803 | ITaputet unsigned short 0.2 0 — 6e3 mapuTerTa;
(mopt 1) 1 — uer;
2 — HeyeT
0x0805 | CereBoii agpec unsigned short 1..247 1..247
(mopt 2)
0x0806 | Homep ckopocTu unsigned short 2.5 2 — 4800 ourt/c;
(mopt 2) 3 —9600 Gut/c;
4 — 19200 6ut/c;
5 — 38400 6ut/c
0x0807 | Yucno crom-out unsigned short 0..1 0 — 1 cTomn-6wur;
(mopt 2) 1 — 2 cron-6urta
0x0808 | ITaputer unsigned short 0.2 0 — 6e3 mapurera;
(mopt 2) 1 —ger; 2 — HEUeT
0x0809 | Pexum paboThI unsigned short 0.3 0 — «3ampoc-oTBeTY;
(moprt 2) 1 — Ha nHOUKATOp
(Tabmo u 1p.);
2 —na MU;
3 — 3aUCh B PETUCTP
0x080A | Ilepuon nukMye- unsigned short 500..9999 500..9999 mc
CKOH Ilepeauu
(mopt 2)
0x080B | Homep mapamertpa unsigned short 0..61 0..61
IUISL 2-TO peKuMa
(mopt 2)
0x080C | KI mmst 2-ro peskuma | unsigned short 0..65535 0..65535
(mopt 2)
0x080D | KU mns 2-ro pesxuma | unsigned short 0..65535 0..65535
(mopt 2)
0x080E | Paspem. mo Toky mist | unsigned short 0..65535 0..65535
2-ro pexxuma
(mopt 2)
0x080F | Paszpemr. mo nHanpsi- | unsigned short 0..65535 0..65535

YKEHHIO TSl 2-T0 pe-
)KUMa
(nopt 2)
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Anpec PeanbHble
(Homep Ha3znavenue dopmart ’H“aﬂam{{ 3HAYEHUSH
3HAYeHUit
perucrpa) napamMeTposn
[TapameTpbl MHAMKALIAU
0x0A00 | 3oHa HEUYBCTBHU- BemecrBennoe uncio 0.5 0,00 .. 5,00 %
v TENbHOCTU UHIUKA- | (cM. Tabmmmy .12 —
0x0AO1 | tum, ¢ marom 0,01% | [epssiit hopmat npen-
CTaBJICHUS BELIECTBEH-
HOT'O YHCJIa)
0x0A04 | HuwxHsia rpaHuna BemecTBeHHOE YHCIIO float -19999..19999
. 3aKa3aHHOro auama- | (cMm. Tabmuiy .12)
0x0AO05 | 30Ha
0x0A06 | BepxHss rpaHuna BemectBeHHOE YHCIIO float -19999..19999
e 3aKa3aHHOTO nuamna- | (cm. tabmuiry [7.12)
0x0AO07 | 30Ha
0x0A08 | HuxHsas rpanua BemectBeHHOE UnCIIO float float
e peabHOTO NEeKTPU- | (cM. Tabmuiry 17.12)
0x0A09 | yeckoro curaaia
0x0AOA | Bepxuss rpanuna BemectBenHoe uncio float float
. peanbHOTO JIeKTpH- | (cM. Tabmuiry I'.12)
0x0AOB | yeckoro cursana
0x0AOC | ITo3umms neuumans- | unsigned short 0.4 0 —00000.
HOM TOUYKH (Ha - 1 —0000.0
POBBIX MHJIUKATOPAX ) 2-000.00
3 —-00.000
4 —0.0000
0x0AOD | SpxocTh cCBeUEHUS unsigned short 0.3 0 — MUHMMaJIbHAs
MHUKATOPOB .
3 — MakCHUMaJIbHAS
0x0AOE | Enunuiia usmepenusi | CUMBOJIBI B KOJAUPOBKE char[6] char[6]
3akazaHHoOM mwkaibl | ASCII
0x0A10
0x0A11l | Tum mkamsl unsigned short 0.2 0 — 3akazaHHas;
1 — BXOJTHOM CHTHAJT;
2 — polIeHTHAsI
0x0A12 | Kon-Bo u3mepenuii | unsigned short 1..8 1..8
TUISL YCPEIHEHHS pe-
3ynbTaTa
0x1008 | ITepuon o6HOBHEHUs | unsigned short 200..5000 200..5000 mc
WHJIMKAIUU B PEXKU-
M€ OTOOpaKeHUS 13-
MEPEHHUSI, MC
0x100D | Mugukatop npuctas- | unsigned short 0..1 0 — BBIKII.,
KM K €IUHUIIC U3MeE- 1 — BKIL

peHus
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Anpec PeanbHble
(Homep Ha3znavenue dopmart ’H“aﬂam{{ 3HAYEHUSH
3HAYeHUit
perucrpa) napamMeTposn
[TapameTpbl KMEHH TTPUOOpa
0x0B00 | Mms mpubopa CumBosibl B koaupoBke | char[20] char[20]
ASCII
0x0B09
[TapameTpbl TUCKPETHBIX BBIXOJIOB
0x100F | Pexum K1 unsigned short (cm. Ta6- | 0..8 0.8
auiy ['.16 — Pexxumbl
JUCKPETHBIX BBIXOJIOB)
0x1010 | Yposens K1 B eau- | BemecrBenHoe uncio float -19999..19999
HUIAX 3aKa3aHHOMI (cm. Tabmumy .12 —
0x1011 | mxansr [lepBerit popmat npen-
CTaBJICHUS BELIECTBEH-
HOTO YFHCJIa)
0x1012 | 3ona K1 B egununax | BemecTBeHHOE YUCIIO float -19999..19999
3aKa3aHHOM mKaibl | (cM. Tabmuiy .12)
0x1013
0x1014 | ®mar muraHust uH- unsigned short 0..1 0 — BBIKII.,
JTUKalen npu cpa- 1 — BKJI.
OatpiBaHnu K1
0x1015 | Pexum K2 unsigned short (cm. Tab- | 0..8 0..8
muny .16 — Pexxumbl
JMCKPETHBIX BHIXOJIOB)
0x1016 | Yposenb K2 B enu- BemectBeHHOE YnCIIO float -19999..19999
HUIIAX 3aKa3aHHOU (cm. Tabmuiy I'.12)
0x1017 | mkasmer
0x1018 | 3ona K2 B enquammax | BemecTBeHHOE YnCIIO float -19999..19999
3aKa3aHHOW mKaibl | (cM. Tabmuiy .12)
0x1019
Ox101A | ®nar muranus uH- unsigned short 0..1 0 — BBIKIL,
JTYKalen npu cpa- 1 — BKJI.
OatpiBaHnu K2
0x101B | 3oHa Bo3Bpara, % BemecrBennoe uncio float 0,2..2,0%
(cm. Tabmuy I7.12)
0x101C

Tabmuma I'.11 — Peructps hmaros nist urenns (ucmoab3oBath Gyukmumio 0x01)

Axapec Jmanason Peanbunie
(HOMep Hasnayenue dopmar A 3HAYeHUHA
perucrpa) napaMeTpoB
0x0000 | Cocrostaue 1-ro muc-| bit 0 wm 1 0 — pa3oMKHYT,

KpPETHOI'0 BBIXOJA 1 — 3aMKHYT
0x0001 | Cocrostaue 2-ro auc-| bit 0 wm 1 0 — pa3oMKHYT,
KpPETHOI'0 BBIXOJA 1 — 3aMKHYT
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Ta6nuna I'.12 — TlepBsiit hopmaT npeacTaBaeHUs BENIECTBEHHOTO YKCa

Perucrtp ¢ muagmum agpecom

Peructp co crapmmum aapecom

Muaamuii 6ait
MaHTHCCHI
(6aiit 0)

Cpenuuii 6aiT
MaHTHCCHI
(6aiit 1)

Crapmuii 6aiT
MaHTHCCHI
(Gaiit 2)

Crapuuii 6aiT
(mopsiIoK+3HaK)
(6aiir 3)

Ta6muna I'.13 — Bropoii popmat npeicrapieHus BEIECTBEHHOTO YHCIIa

PeI‘I/lCTp ¢ MUIaIIIIMM aApecoM

PeFHCTp CO CTapmuM ajapecom

Crapmuii 6aiT

Crapuuii 6aiT

Muiaamuii 6ait

Cpenuuii 6aiT

MaHTHUCCHI (mopsiI0K+3HaK) MaHTHUCCHI MaHTHUCCHI
(Gaiit 2) (6aiit 3) (6aiit 0) (6aiit 1)
Tabmmma I'.14 — Bxogabie curnais
Howmep Bxognon curnan Homep BxonmHol curnain

0(3) 60 mB 18 (2) 200 B

1(3) 75 mB 19 (2) 250 B

2 (3) 100 MB 20 (3) 500 B

3(2) 150 MB 21 (3) 750 B

4(2) 200 mB 22 (2) 2 MA

5(12) 250 mB 23 (3) S MA

6 (1) 500 mB 24 (3) 10 MA

7 (0) 1000 mB 25(2) 20 MA

8(2) 2000 mB 26 (2) 4 -20MA

9 (0) 1B 27 (3) 50 MA

10 (2) 2B 28 (2) 100 MA

11(3) 2,5B 29 (2) 200 MA

12 (2) 5B 30 (3) 500 MA

13 (3) 10 B 31 (2) 1000 MA

14 (3) 2-10B 32 (2) 1 A

15(2) 20 B 33 (2) 2000 MA

16 (2) 50B 34 (2) 2A

17 (3) 100 B 35 (%) TPYTOi
[Tpumeuanue — B ckoOKax yka3aH Homep nuanazona uzmepenuit AL (cMm. moamyHkT «Adcy
TabauIEl 9), HOMEp, 0003HAYEHHBIHN 3BE3/I0YKOM, BBIOpATh Y ONrKaiIero O0JbIIero quamna-
30HA U3MEPEHUH BXOJHOTO CHTHAJIA.

Ta6muma I'.15 — JIlmamazonsr ALI

Homep Huanazon AL

0 25V

1 125V

2 625 mV

3 312.5 mV

4 156.2 mV

5 78.125 mV

6 39.06 mV

7 19.53 mV
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Ta6numa ['.16 — PexxuMbl AUCKPETHBIX BBIXOJIOB

Homep Pexxum ynpasienus

=]

BBIKJIFOUYCH

BKIIIOYCH

- pe3eps -
NpSIMO TUCTEPE3UC
00OpaTHBII THCTEPE3UC
U-o0pa3Hoe yrpaBieHHe
[T-06pa3Hoe yrpaBieHue
L-o0pa3Hoe ynpaBieHue
['-o0pa3Hoe ympaBieHue

0 Q|| N[ [W N~

Taomuma I'.17 — PexxuMbl aHAJIOTOBBIX BHIXOI0B

Homep Pexxum BeIxOna
0 0...5
1 0...20
2 4...20
3 - pe3epB -
4 0...2,5...5
5 0...10...20
6 4...12...20

0I14.140.319
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[Ipunoxenue /]
(o0s13aTENIBHOE)

PabGoTa qucKpeTHBIX BBIXO/IOB
XBX A

d - < N

Ld foooofl +:__
|
I
JIB 4 I
|
|

S

N

AB 1

I
|
|
|
|
|
|
|
|
L ULU2=s
|
|
|
]
|
|
|
|

W

7 UL(U2=6

Bxn

Brikn

ﬂB A

Bxn 7
Brikn /4

I[B A

JIB — nucKpeTHbIN BBIXO,
L — ycTaBka JUCKPETHOTO BBIXOJIA.
[Mpumeuanue — Ipu Ul (U2) =5, 6, 7, 8 BEIKIIIOYEHHE C YI€TOM 30HBI Bo3Bpata b.
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[Tpunoxenne E
(obs3aTenbHOC)

3HaueHUs BXOJHBIX CUTHAJIOB, JOITYCKACMBbIC ITOKA3aHUA U
AO0ITYCKA€MBbIC 3HAYCHHUA BBIXOAHLIX aHAJIOTOBBIX CUTHAJIOB B KOHTPOJIbHBEIX TOUYKAX

Tabmuua E.1 — IIpoBepka 0CHOBHO# MTOTPENTHOCTH MPU W3MEPEHUH HANPSHKEHUS WM CHIThI TOKA
OTajloHHoE
VYcnosHoe 0603Ha- ITposepsemas SHAUCHIC JlomycKaeMble 3HAYCHHS
YeHHue HHa?aSOfa Kon- OTMETKa B % BXOJHOTO CHT- noxasanuii npuGopa**
usmepennit (b*), TpobHas OT HOMHMHAIE= | - 1o B emn- B €IMHMIIAX U3MEPAEMOM BEIMUUHBI (V)
HOMUHAIILHOC 3Ha- | 5 o+ | HOTOSHAUC- | o oo
YeHHE BXOIHOTO HHUS BXOJIHOTO o
curnana (V) curnana (x) |0 B(E’JJ\III;‘MHH knacc TogHoctH 0,1 Knacc TouHocTH 0,2
1 0 0,00 ot -0,002 1o 0,002 | o1-0,004 no 0,004
2 20 0,20 or 0,198 nmo 0,202 ot 0,196 no 0,204
3 40 0,40 or 0,398 mo 0,402 | or 0,396 no 0,404
4 50 0,50 or 0,498 mo 0,502 | or 0,496 no 0,504
5 60 0,60 or 0,598 mo 0,602 | or 0,596 no 0,604
6 80 0,80 or 0,798 mo 0,802 | or 0,796 no 0,804
1B 7 100 1,00 or 0,998 mo 1,002 | or 0,996 no 1,004
1A 8 120 1,20 or 1,198 mo 1,202 | or 1,196 no 1,204
9 -20 -0,20 ot -0,202 110-0,198 | 01-0,204 10 -0,196
10 -40 -0,40 ot -0,402 110-0,398 | 0o1-0,404 10 -0,396
11 -50 -0,50 ot -0,502 110-0,498 | 0o1-0,504 1o -0,496
12 -60 -0,60 ot -0,602 110-0,598 | o1-0,604 no -0,596
13 -80 -0,80 ot -0,802 110-0,798 | o1 -0,804 no -0,796
14 -100 -1,00 ot -1,002 10-0,998 | or-1,004 1o -0,996
15 -120 -1,20 or-1,202 n0-1,198 | or-1,204 1o -1,196
1 0 0,00 ot -0,004 mo 0,004 | or-0,008 no 0,008
2 20 0,40 or 0,396 mo 0,404 | or 0,392 no 0,408
3 40 0,80 or 0,796 mo 0,804 | or 0,792 no 0,808
4 50 1,00 or 0,996 mo 1,004 | or 0,992 no 1,008
5 60 1,20 or 1,196 mo 1,204 | or 1,192 no 1,208
6 80 1,60 or 1,596 mo 1,604 | or 1,592 no 1,608
2B 7 100 2,00 or 1,996 mo 2,004 | or 1,992 no 2,008
2 MA 8 120 2,40 or 2,396 mo 2,404 | or 2,392 no 2,408
2A 9 -20 -0,40 ot -0,404 110-0,396 | ot1-0,408 1o -0,392
10 -40 -0,80 ot -0,804 110-0,796 | ot1-0,808 mo-0,792
11 -50 -1,00 ot -1,004 110-0,996 | or-1,008 mo -0,992
12 -60 -1,20 or -1,204 n0-1,196 | or-1,208 no -1,192
13 -80 -1,60 ot -1,604 10-1,596 | or-1,608 mo-1,592
14 -100 -2,00 oT -2,004 10-1,996 | or-2,008 mo -1,992
15 -120 -2,40 oT -2,404 110-2,396 | or-2,408 no-2,392
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Mponemonsr| e Jonsesacusc e
usMepenuii (b*) T P e HpH? o
o 3H;_ tpobras | © OV | Hana B euHk- B €JIMHMIAX U3MEPAEMON BEIMUHMHBI (V)
YeHUE BXOTHOTO TOUKA | g BXOJHOTO Hax H3Mepsc-
curnana (V) curnana (x) | o0 B(f;J\III/;qHHH knacc TogHocty 0,1 Knacc TouHocTH 0,2
1 0 0,00 ot -0,01 mo 0,01 or -0,02 mo 0,02
2 20 1,00 or 0,99 mo 1,01 or 0,98 mo 1,02
3 40 2,00 or 1,99 mo 2,01 or 1,98 g0 2,02
4 50 2,500 or 2,49 nmo 2,51 or 2,48 g0 2,52
5 60 3,00 or 2,99 mo 3,01 or 2,98 g0 3,02
6 80 4,00 or 3,99 mo 4,01 or 3,98 mo 4,02
5B 7 100 5,00 oT 4,99 no 5,01 oT 4,98 gm0 5,02
5 MA 8 120 6,00 oT 5,99 mo 6,01 oT 5,98 g0 6,02
9 -20 -1,00 ot -1,01 go -0,99 or-1,02 gm0 -0,98
10 -40 -2,00 or-2,01 mo -1,99 or-2,02 mo -1,98
11 -50 -2,50 or-2,51 mo -2,49 or -2,52 mo -2,48
12 -60 -3,00 or-3,01 mo -2,99 or-3,02 mo -2,98
13 -80 -4,00 ot -4,01 go -3,99 or -4,02 1o -3,98
14 -100 -5,00 or -5,01 go -4,99 oT-5,02 1o -4,98
15 -120 -6,00 or -6,01 mo -5,99 or -6,02 mo -5,98
1 0 0,00 ot -0,02 mo 0,02 or -0,04 mo 0,04
2 20 2,00 or 1,98 mo 2,02 or 1,96 mo 2,04
3 40 4,00 or 3,98 gm0 4,02 ot 3,96 g0 4,04
4 50 5,00 or 4,98 gm0 5,02 ot 4,96 g0 5,04
5 60 6,00 or 5,98 g0 6,02 or 5,96 mo 6,04
6 80 8,00 or 7,98 mo 8,02 or 7,96 mo 8,04
7 100 10,00 or 9,98 1o 10,02 ot 9,96 g0 10,04
10B 8 120 12,00 or 11,98 mo 12,02 or 11,96 mo 12,04
10 MA 9 -20 -2,00 ot -2,02 10 -1,98 or -2,04 10 -1,96
10 -40 -4,00 ot -4,02 10 -3,98 ot -4,04 10 -3,96
11 -50 -5,00 oT -5,02 1o -4,98 oT -5,04 10 -4,96
12 -60 -6,00 ot -6,02 10 -5,98 oT -6,04 10 -5,96
13 -80 -8,00 ot -8,02 10 -7,98 ot -8,04 10 -7,96
14 -100 -10,00 ot -10,02 1m0 -9,98 ot -10,04 10 -9,96
15 -120 -12,00 ot -12,02 nmo-11,98 ot -12,04 1o -11,96
1 0 2,00 ot 1,992 nmo 2,008 ot 1,984 no 2,016
2 20 3,60 or 3,592 nmo 3,608 ot 3,584 nmo 3,616
3 40 5,20 or 5,192 mo 5,208 or 5,184 nmo 5,216
4 50 6,00 oT 5,992 nmo 6,008 oT 5,984 no 6,016
2...10B 5 60 6,80 oT 6,792 nmo 6,808 ot 6,784 nmo 6,816
6 80 8,40 ot 8,392 nmo 8,408 ot 8,384 nmo 8,416
7 100 10,00 or 9,992 nmo 10,008 | or 9,984 mo 10,016
8 120 11,60 or 11,592 mo 11,608 | or 11,584 g0 11,616
9 -20 0,40 ot 0,392 nmo 0,408 ot 0,384 nmo 0,416
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OTajJoHHOE
VYcnoBHoe 0003Ha- HpOBepﬂerﬂ SHAUCHIC JlomycKaeMble 3HAYCHHS
;Z;ge nna§a3l())fa Kom. | OTMETKa B % BXOJIHOTO CHI- HOKa3aHuii npu?opa**
penuii (b*), TpobHas OT HOMHHAIE™ | o o B euHn- B €IMHMIIAX U3MEPAEMOM BEIHMUUHBI (V)
HOMHUHAJIBHOE 3Ha- HOTO 3HaYe-
YeHUE BXOTHOTO TOUKA | g BXOJHOTO Hax H3Mepsc-
curnana (V) curnana (x) | o0 B(f;J\III/;qHHH knacc TogHocty 0,1 Knacc TouHocTH 0,2
1 0 0,00 ot -0,04 mo 0,04 ot -0,08 mo 0,08
2 20 4,00 or 3,96 mo 4,04 or 3,92 gm0 4,08
3 40 8,00 or 7,96 no 8,04 or 7,92 mo 8,08
4 50 10,00 or 9,96 no 10,04 or 9,92 mo 10,08
5 60 12,00 or 11,96 mo 12,04 or 11,92 nmo 12,08
6 80 16,00 oT 15,96 nmo 16,04 oT 15,92 nmo 16,08
20 B 7 100 20,00 ot 19,96 nmo 20,04 ot 19,92 no 20,08
20 MA 8 120 24,00 or 23,96 nmo 24,04 or 23,92 nmo 24,08
9 -20 -4,00 ot -4,04 1o -3,96 ot -4,08 10 -3,92
10 -40 -8,00 ot -8,04 mo -7,96 ot -8,08 mo -7,92
11 -50 -10,00 ot -10,04 no -9,96 ot -10,08 mo -9,92
12 -60 -12,00 ot -12,04 mo -11,96 oT -12,08 mo -11,92
13 -80 -16,00 or -16,04 mo -15,96 oT -16,08 mo -15,92
14 -100 -20,00 ot -20,04 mo -19,96 ot -20,08 mo -19,92
15 -120 -24,00 oT -24,04 no -23,96 ot -24,08 no -23,92
1 0 4,00 ot 3,984 nmo 4,016 oT 3,968 nmo 4,032
2 20 7,20 or 7,184 no 7,216 ot 7,168 no 7,232
3 40 10,40 or 10,384 mo 10,416 | or 10,368 mo 10,432
4 50 12,00 or 11,984 mo 12,016 | or 11,968 mo 12,032
4...20 MA 5 60 13,60 ot 13,584 gmo 13,616 | or 13,568 pmo 13,632
6 80 16,80 or 16,784 gm0 16,816 | or 16,768 no 16,832
7 100 20,00 or 19,984 g0 20,016 | or 19,968 mo 20,032
8 120 23,20 or 23,184 gmo 23,216 | or 23,168 mo 23,232
9 -20 0,80 or 0,784 mo 0,816 or 0,768 mo 0,832
1 0 0,00 or-0,1 mo 0,1 or-0,2 mo 0,2
2 20 10,00 or 9,9 mo 10,1 or 9,8 mo 10,2
3 40 20,00 or 19,9 mo 20,1 or 19,8 g0 20,2
4 50 25,00 or 24,9 nmo 25,1 or 24,8 go 252
5 60 30,00 or 29,9 mo 30,1 or 29,8 mo 30,2
6 80 40,00 or 39,9 mo 40,1 or 39,8 mo 40,2
7 100 50,00 or 49,9 mo 50,1 or 49,8 mo 50,2
50B 8 120 60,00 ot 59,9 mo 60,1 or 59,8 g0 60,2
50 MA 9 -20 -10,00 ot -10,1 10 -9,9 ot -10,2 10 -9,8
10 -40 -20,00 or -20,1 10-19,9 or -20,2 10-19,8
11 -50 -25,00 ot -25,1 no0-24,9 oT -25,2 10 -24,8
12 -60 -30,00 ot -30,1 10 -29,9 ot -30,2 10 -29,8
13 -80 -40,00 ot -40,1 10 -39,9 ot -40,2 10 -39,8
14 -100 -50,00 ot -50,1 10 -49,9 ot -50,2 10 -49,8
15 -120 -60,00 ot -60,1 10 -59,9 oT -60,2 10 -59,8
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ITponomxenue Tadauibl E. 1

YcnorHOe 0003Ha- IIpoBepsiemas S TATOHHOE 3Ha-
YeHHEe Juarna3oHa Kok- oTMETKa B % deHHe BXOHOIO Jlommyckaemble 3HaUCHUS TTOKA3aHMUKN nmpruoopa™™*
usMepenuit (b*), OT HOMUHAaJIb- B EIMHHIIAX U3MEPSAEMOi BETHUUHBI (V)
HOMHHATbHOE 3Ha- | PO i boro spage- O HaIa B CAHHI
TOYKa ax u3MepsieMoiu
FCHHE BXOJHOTO HULH BXQJTHOTO Benm4HHbI (N,) knacc Tounocts 0,1 knacc Tounoctu 0,2
curHana (V) curxaiua (x)
1 0 0,00 or-0,12 mo 0,12 or -0,24 po 0,24
2 20 12,00 or 11,88 nmo 12,12 | or 11,76 nmo 12,24
3 40 24,00 ot 23,88 gmo 24,12 | ot 23,76 nmo 24,24
4 50 30,00 ot 29,88 gmo 30,12 | ot 29,76 nmo 30,24
5 60 36,00 ot 35,88 gmo 36,12 | or 35,76 nmo 36,24
6 80 48,00 or 47,88 nmo 48,12 | ot 47,76 no 48,24
7 100 60,00 oT 59,88 mo 60,12 | or 59,76 nmo 60,24
60 mB 8 120 72,00 or 71,88 mo 72,12 | ot 71,76 nmo 72,24
9 -20 -12,00 or-12,12 g0 -11,88 | or-12,24 no-11,76
10 -40 -24,00 ot -24,12 no -23,88 | or-24,24 no -23,76
11 -50 -30,00 ot -30,12 710 -29,88 | or-30,24 no -29,76
12 -60 -36,00 oT -36,12 mo -35,88 | or-36,24 no -35,76
13 -80 -48,00 oT -48,12 nmo -47,88 | ot -48,24 no -47,76
14 -100 -60,00 ot -60,12 1m0 -59,88 | o1 -60,24 5o -59,76
15 -120 -72,00 or-72,12 no0-71,88 | or-72,24 no -71,76
1 0 0,00 or-0,15 mo 0,15 ot -0,30 mo 0,30
2 20 15,00 or 14,85 pgo 15,15 | or 14,70 mo 15,30
3 40 30,00 ot 29,85 pno 30,15 | or 29,70 mo 30,30
4 50 37,50 ot 37,35 nmo 37,65 | or 37,20 mo 37,80
5 60 45,00 oT 44,85 nmo 45,15 | ot 44,70 nmo 45,30
6 80 60,00 oT 59,85 mo 60,15 | or 59,70 mo 60,30
7 100 75,00 or 74,85 po 75,15 | or 74,70 mo 75,30
75 MB 8 120 90,00 ot 89,85 mo 90,15 | or 89,70 mo 90,30
9 -20 -15,00 ot -15,15 po -14,85 | or-15,30 nmo -14,70
10 -40 -30,00 ot -30,15 1m0 -29,85 | or-30,30 no -29,70
11 -50 -37,50 ot -37,65 nmo-37,35 | or-37,80 no -37,20
12 -60 -45,00 oT -45,15 nmo -44,85 | ot -45,30 no -44,70
13 -80 -60,00 ot -60,15 10 -59,85 | oT-60,30 mo -59,70
14 -100 -75,00 ot -75,15 po-74,85 | or-75,30 no -74,70
15 -120 -90,00 ot -90,15 10 -89,85 | 01-90,30 mo -89,70
1 0 0,00 or-0,2 mo 0,2 or-0,4 mo 0,4
2 20 20,00 or 19,8 mo 20,2 or 19,6 mo 204
3 40 40,00 or 39,8 mo 40,2 or 39,6 mo 404
4 50 50,00 or 49,8 mo 50,2 ot 49,6 mo 504
5 60 60,00 or 59,8 mo 60,2 oT 59,6 mo 604
6 80 80,00 or 79,8 mo 80,2 ot 79,6 mo 80,4
100 MB 7 100 100,00 oT 99,8 n0 100,2 ot 99,6 1o 100,4
100 B 8 120 120,00 or 119,8 nmo 120,2 | or 119,6 nmo 120,4
100 MA 9 -20 -20,00 ot -20,2 1o -19,8 or -20,4 10-19,6
10 -40 -40,00 ot -40,2 10 -39,8 ot -40,4 o -39,6
11 -50 -50,00 ot -50,2 10 -49,8 ot -50,4 o -49,6
12 -60 -60,00 ot -60,2 10 -59,8 ot -60,4 10 -59,6
13 -80 -80,00 ot -80,2 10 -79,8 ot -80,4 10 -79,6
14 -100 -100,00 otr -100,2 10 -99,8 ot -100,4 10 -99,6
15 -120 -120,00 o1 -120,2 mo-119,8 | or-120,4 no-119,6
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9

YciorHOE 0003Ha- [IpoBepsiemas | DTanoHHOE 3HA-
YCHHE ,Z[Ha}:[a30i13 Kok- OTMETKa B % | YCHHE BXOJHOTO JlomyckaeMble 3HAYEHUS [TOKa3aHUil IprGopa**
usmepenuii (b*), Se— OT HOMUHAJb- | CUI'HAJIA B €1U- B CMHHLAX HU3MEPSIEMOi BenmnduHbl (N)
HOMHHAIBHOE 3Ha- | = " HOTO 3Haue- | HULAX N3Mepsic-
YEHHE BXOIHOTO HHSI BXOJIHOTO | MOW BEITHYHHBI
curnana (N;) curaaia (x) (N,) kJjacc ToyHoct 0,1 KJjacc TouHoct 0,2
1 0 0,00 or-0,3 mo 0,3 ot -0,6 mo 0,6
2 20 30,00 or 29,7 no 30,3 oT 29,4 no 30,6
3 40 60,00 ot 59,7 no 60,3 ot 59,4 no 60,6
4 50 75,00 or 74,7 no 75,3 or 74,4 nmo 75,6
150 MB 5 60 90,00 ot 89,7 no 90,3 ot 89,4 mo 90,6
6 80 120,00 or 119,7 mo 120,3 or 119,4 nmo 120,6
7 100 150,00 ot 149,7 nmo 150,3 or 1494 no 150,6
8 120 180,00 or 179,7 nmo 180,3 or 179,4 no 180,6
9 -20 -30,00 ot -30,3 gmo -29,7 ot -30,6 10 -29,4
10 -40 -60,00 ot -60,3 1o -59,7 ot -60,6 10 -59.,4
11 -50 -75,00 oT -75,3 no -74,7 or -75,6 1o -74,4
12 -60 -90,00 ot -90,3 1o -89,7 oT -90,6 1o -89.,4
13 -80 -120,00 ot -120,3 nmo-119,7 | or-120,6 no-119,4
14 -100 -150,00 ot -150,3 no-149,7 | or-150,6 nmo-149.4
15 -120 -180,00 or-180,3 mo-179,7 | or-180,6 mo-179,4
1 0 0,00 or-04 1o 04 or-0,8 mo 0,8
2 20 40,00 ot 39,6 mo 404 or 39,2 mo 40,8
3 40 80,00 ot 79,6 mo 80,4 or 79,2 mo 80,8
4 50 100,0 ot 99,6 no 100,4 oT 99,2 no 100,8
5 60 120,00 or 119,6 nmo 1204 or 119,2 nmo 120,8
6 80 160,00 or 159,6 nmo 160,44 or 159,2 nmo 160,8
200 mB 7 100 200,00 or 199,6 mo 2004 or 199,2 no 200,8
200 B 8 120 240,00 ot 239,6 nmo 2404 ot 239,2 pno 240,8
200 MA 9 -20 -40,00 ot -40,4 1o -39,6 ot -40,8 10 -39,2
10 -40 -80,00 ot -80,4 10 -79,6 ot -80,8 1m0 -79,2
11 -50 -100,0 or -100,4 10 -99,6 ot -100,8 10 -99,2
12 -60 -120,00 ot -120,4 no-119,6 | ot1-120,8 mo-119,2
13 -80 -160,00 or-160,4 mo-159,6 | or-160,8 m0-159,2
14 -100 -200,00 otT -200,4 1m0-199,6 | or-200,8 10-199,2
15 -120 -240,00 ot -240,4 1m0 -239,6 | or-240,8 g0 -239,2
1 0 0,00 or-0,5 mo 0,5 or-1,0 mo 1,0
2 20 50,00 or 49,5 no 50,5 or 49,0 mo 51,0
3 40 100,00 ot 99,5 no 100,5 or 99,0 no 101,0
4 50 125,00 ot 124,5 nmo 125,5 or 124,0 mo 126,0
5 60 150,00 ot 149,5 nmo 150,5 or 149,0 mo 151,0
6 80 200,00 ot 199,5 mo 200,5 or 199,0 mo 201,0
250 MB 7 100 250,00 ot 249,5 nmo 250,5 or 249,0 mo 251,0
250B 8 120 300,00 ot 299,5 nmo 300,5 oT 299,0 mo 301,0
9 -20 -50,00 ot -50,5 mo -49,5 or -51,0 mo -49,0
10 -40 -100,00 ot -100,5 mo -99,5 ot -101,0 10 -99,0
11 -50 -125,00 or-125,5 mo-124,5| or-126,0 mo-124,0
12 -60 -150,00 or-150,5 mo-149,5| or-151,0 mo-149,0
13 -80 -200,00 ot -200,5 m0-199,5| or-201,0 m0-199,0
14 -100 -250,00 oT -250,5 1o -249,5| or-251,0 mo -249,0
15 -120 -300,00 ot -300,5 m0-299,5| or-301,0 m0-299,0
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VYcnoBHoe 0003Ha- IIpoBepsiemast | DTamoHHOE 3HA-
HCHNE JWanasoHa Kom- OTMETKa B % | UeHHE BXOJIHOTO JlomyckaeMble 3HAYCHHS IOKA3aHMil IpuGopa™*
mMepenuit (b*), Se— OT HOMUHAJIL- | CUTHAJIa B €0U- B €JIMHUIAX U3MEPAEMOil BennunHbI (V)
HOMMHAIIbHOE 3Ha- | HOTO 3Ha4e- | HULAX H3Mepse-
YEHUE BXOJHOIO HUS BXOJHOTO | MOW BEJIMUMHBI
currana (N;) cursana (x) (N,) kJjacc ToyHoctH 0,1 KJjacc ToyHoctH 0,2
1 0 0,00 or-1,0 mo 1,0 or-2,0 mo 2,0
2 20 100,00 ot 99,0 no 101,0 ot 98,0 no 102,0
3 40 200,00 or 199,0 mo 201,0 or 198,0 mo 202,0
4 50 250,0 ot 249,0 mo 251,0 or 248,0 mo 252,0
5 60 300,00 or 299,0 mo 301,0 or 298,0 mo 302,0
6 80 400,00 ot 399,0 mo 401,0 ot 398,0 mo 402,0
500 MB 7 100 500,00 ot 499,0 mo 501,0 ot 498,0 mo 502,0
500 B 8 120 600,00 ot 599,0 mo 601,0 ot 598,0 mo 602,0
500 MA 9 -20 -100,00 ot -101,0 1m0 -99,0 ot -102,0 mo -98,0
10 -40 -200,00 ot -201,0 1o -199,0 ot -202,0 nmo -198,0
11 -50 -250,0 ot -251,0 mo -249,0 ot -252,0 mo -248,0
12 -60 -300,00 ot -301,0 1o -299,0 o1 -302,0 no -298,0
13 -80 -400,00 ot -401,0 1o -399,0 ot -402,0 1o -398,0
14 -100 -500,00 ot -501,0 1o -499,0 o1 -502,0 1o -498,0
15 -120 -600,00 ot -601,0 1o -599,0 ot -602,0 mo -598,0
1 0 0,00 or-1,5 mo 1,5 or-3,0 mo 3,0
2 20 150,00 or 148,5 mo 151,5 or 147,0 nmo 153,0
3 40 300,00 or 298,5 mo 301,5 ot 297,0 mo 303,0
4 50 375,00 or 373,5 mo 376,5 or 372,0 mo 378,0
5 60 450,00 or 448,5 mo 451,5 or 447,0 mo 453,0
6 80 600,00 or 598,5 mo 601,5 ot 597,0 mo 603,0
7 100 750,00 or 748,5 nmo 751,5 ot 747,0 nmo 753,0
750 B 8 120 900,00 or 898,5 mo 901,5 ot 897,0 mo 903,0
9 -20 -150,00 or -151,5 mo -148,5 ot -153,0 nmo -147,0
10 -40 -300,00 ot -301,5 mo -298,5 ot -303,0 1o -297,0
11 -50 -375,00 ot -376,5 no -373,5 ot -378,0 1o -372,0
12 -60 -450,00 ot -451,5 no -448,5 or -453,0 no -447,0
13 -80 -600,00 ot -601,5 mo -598,5 ot -603,0 nmo -597,0
14 -100 -750,00 ot -751,5 no -748,5 ot -753,0 nmo -747,0
15 -120 -900,00 ot -901,5 mo -898,5 ot -903,0 o -897,0
1 0 0,00 or-2,0 mo 2,0,0 or-4,0 mo 4,0
2 20 200,00 ot 198,0 mo 202,0 ot 196,0 mo 204,0
3 40 400,00 or 398,0 mo 402,0 ot 396,0 mo 404,0
4 50 500,00 or 498,0 mo 502,0 ot 496,0 mo 504,0
5 60 600,00 or 598,0 mo 602,0 or 596,0 mo 604,0
6 80 800,00 ot 798,0 mo 802,0 ot 796,0 mo 804,0
1000 MmB 7 100 1000,00 ot 998,0 nmo 1002,0 | or 996,0 no 1004,0
1000 MA 8 120 1200,00 or 1198,0 no 1202,0 | or 1196,0 mo 1204,0
9 -20 -200,00 ot -202,0 nmo -198,0 ot -204,0 1o -196,0
10 -40 -400,00 ot -402,0 no -398,0 o1 -404,0 1o -396,0
11 -50 -500,00 or -502,0 no -498,0 o1 -504,0 1o -496,0
12 -60 -600,00 o1 -602,0 1o -598,0 o1 -604,0 10 -596,0
13 -80 -800,00 ot -802,0 mo -798,0 ot -804,0 1o -796,0
14 -100 -1000,00 ot -1002,0 10-998,0 |or-1004,0 mo -996,0
15 -120 -1200,00 o1 -1202,0 mo-1198,0 |or-1204,0 1o -1196,0

73



[Tponomxenue Tadauibl E. 1

0I14.140.319

VcinoBHOE 0003Ha-
YeHHe Irana3oHa

IIpoBepsiemas
oT™MeTKa B %

DTalI0HHOE 3HAa-
YEHHE BXOIHOIO

Jlommyckaemple 3HaUCHUS MTOKA3aHUK nmpruoopa™™*

usMepenuit (b*), TpI(fJfI)EI;—IHaH OT HOMHUHAJIb- | CUTHAJIa B €0U- B EJIMHUIAX U3MEPAeMOil BennunHbI (V)
HOMMHAIIbHOE 3Ha- | HOTO 3Have- | HULAX H3Mepse-
YEHUE BXOJHOIO HUS BXOJHOT'O | MOW BEJIMUMHBI
curnana (N;) curaaia (x) (N,) kJjacc ToyHoct 0,1 KJjacc TouHoct 0,2
1 0 0,00 or-4 1o 4 or-8 1o 8
2 20 400,00 ot 396 mo 404 or 392 mo 408
3 40 800,00 ot 796 mo 804 or 792 mo 808
4 50 1000,00 or 996 no 1004 or 992 mo 1008
5 60 1200,00 or 1196 no 1204 or 1192 no 1208
6 80 1600,00 or 1596 no 1604 or 1592 no 1608
2000 mB 7 100 2000,00 ot 1996 mo 2004 or 1992 nmo 2008
2000 MA 8 120 2400,00 ot 2396 mo 2404 ot 2392 nmo 2408
9 -20 -400,00 oT -404 10 -396 ot -408 10 -392
10 -40 -800,00 ot -804 10 -796 or -808 110 -792
11 -50 -1000,00 o1 -1004 1o -996 oT -1008 10 -992
12 -60 -1200,00 ot -1204 1m0 -1196 ot -1208 mo -1192
13 -80 -1600,00 ot -1604 1o -1596 ot -1608 mo -1592
14 -100 -2000,00 o1 -2004 10 -1996 or -2008 1m0 -1992
15 -120 -2400,00 ot -2404 1o -2396 oT -2408 nmo -2392

* [TapameTp xoma ycinoBHoro o6o3navuenus llla—b—-c—-d—-e—f—g—h.

** Jlnst onpeiesieHUs] OCHOBHOM MOTPENIHOCTH Ha JTUara3oHe MOKa3aHuil, COOTBETCTBYIOIIEM THANAa30HY

M3MEPEHU BXOIHOTO CUTHAA.
[Tpumeuanue — B Tabnuiie mpuBeeHbI pacyeTHBIC 3HAYCHUS JOIMYCKAEMbIX 3HAUCHUM, TIPH TIPOBEPKE
nprOOpPOB YUUTHIBATH YCTAHOBICHHOE HA MPUOOPE KOJMYECTBO 3HAKOB MOCTIE 3aMSTOM.
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Tabmuua E.2 — IIpoBepka OCHOBHOI MOrPEIIHOCTH BBIXOAHBIX aHAJIOTOBBIX CUTHAJIOB
npu npeoOpa3oBaHUM HANPSHKEHUS U CUJTBI TOKA

Mposepsieas PacuetHbie 3HaUeHUS
KOH- | ormerka 5 % | BPPXOAHOTO aHAIIOTO- JlomyckaeMbie 3HAUYEHUS BBIXOJHOTO TOKA, MA,
TpOsTh-|  oT HOMu- Boro curnana (Nx), kiacc Tounoctu 0,5 (N)
Has | HaJIbHOTO MA

O rwaa () | h JRO| GOSN 1.0 10 5 A 0101020 MA | o4 1020 MA
1 0 0 0 4 ot 0 mo 0,025 or 0 mo 0,1 ot 3,9 no 4,1
2 20 1 4 7,2 ot 0,975 nmo 1,025 ot 3,9 mo 4,1 ot 7,10 mo 7,3
3 40 2 8 10,4 ot 1,975 no 2,025 or 7,9 mo 8,1 |ot 10,30 mo 10,5
4 50 2,5 10 12 ot 2,475 no 2,525 o1 9,9 o 10,1 |or 11,90 mo 12,1
5 60 3 12 13,6 ot 2,975 103,025 | or 11,9 mo 12,1 |or 13,50 mo 13,7
6 80 4 16 16,8 ot 3,975 n0 4,025 | or 15,9 no 16,1 |or 16,70 mo 16,9
7 100 5 20 20 ot 4,975 no 5,025 | ot 19,9 no 20,1 |ot 19,90 mo 20,1
8 120 6 24 23,2 ot 5,975 no 6,025 | ot 23,9 no 24,1 |ot 23,10 mo 23,3

KoH- Egﬁgiﬁ:?oa/f HI;;C;;HZI;::;:GI;a Jlonyckaemble 3HaUCHUS HAPSDKEHUsS HA Harpyske, B,

Tpofb-|  oT HOMY- Harpy311)<e (Nx), B kyacc Tounoctu 0,5 (N)

Hasa HaJIBHOT'O
touka| BxomHoro [0oT 0 mo|or 0 go|or4 no ot 0 10 5 MA, ot 0 mo 20 MA, | ot 4 o 20 MA,
curtana (x) | SMA | 20 MA | 20 MA 2,5 kOm 500 Om 500 Om

1 0 0 0 2 ot 0 mo 0,0625 or 0 10 0,05 | or 1,95 no 2,05
2 20 2,5 2 3,6 ot 2,4375 102,5625 | or 1,95 no 2,05 | or 3,55 mo 3,65
3 40 5 4 5,2 | or4,9375 no 5,0625 | or 3,95 mo 4,05 | or 5,15 nmo 5,25
4 50 6,25 5 6 ot 6,1875 mo 6,3125 | ot 4,95 105,05 | or 5,95 mo 6,05
5 60 7,5 6 6,8 ot 7,4375 mo 7,5625 | ot 5,95 1o 6,05 | or 6,75 mo 6,85
6 80 10 8 8,4 ot 9,9375 10 10,0625 | ot 7,95 1o 8,05 | ot 8,35 mo 8,45
7 100 12,5 10 10 |or 12,4375 mo 12,5625| ot 9,95 no 10,05 ot 9,95 mo 10,05
8 120 15 12 11,6 |or 14,9375 nmo 15,0625 |oT 11,95 o 12,05|ot 11,55 mo 11,65

[Ipumevanus

1 PacueTHO€ 3HaU€HUE BHIXOAHOTO aHAJIIOTOBOT'O CUTHAJIA BBIYHUCIISIOT 10 popMyIie:

Nx = (Ixon — Inau) x: 100+ Inau,

2 PacueTHOe 3HaUYEHUE HAIPSDKEHUS HAa HArpy3Ke BBIYUCISIOT IO opMyIie:

Nx = ((Ixon — Inau) x.:100+Inau) R,
I7Ie X — 3HaYEHUE NPOBEPAEMON OTMETKH, %0,

Ixon, Tnay — KOHEUHOE Y HAYaAJILbHOE 3HAYECHUE AUana3oHa aHaJ0r0OBOI'O BEIX0JIa B MA,

R — conpoTuBieHne Harpy3ku B KOM
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Kon- |IIpoBepiemas Pacueribie sHauCHus JlomycKaeMble 3HaUYEHHs BBIXOIHOTO TOKa, MA,
TPOITH- oTMeTKa B % | BBIXOJHOTO aHAJIOTOBO- xnace Tounoctu 0,5 (N)
Has OT HOMUH. ro curHaia (Nx), MA ’
BXOIHOTO
O | curmana () | ora | g0 | SR | 0.2.5..5MA | 0...10.20 MA | 4...12..20 MA
1 -120 0 0 2.4 0 0 oT 2,3 10 2,5
2 -100 0 0 4 or 0 7o 0,025 or0 10 0,1 or 3,9 no 4,1
3 -80 0,5 2 5,6 ot 0,475 no 0,525 ot 1,9 no 2,1 oT 5,5 no 5,7
4 -60 1 4 7,2 ot 0,975 nmo 1,025 oT 3,9 mo 4,1 or 7,1 1073
5 -50 1,25 5 8 ot 1,225 no 1,275 ot 4,9 no 5,1 or 7,9 no §,1
6 -40 1,5 6 8,8 ot 1,475 nmo 1,525 oT 5,9 110 6,1 or 8,7 10 8,9
7 -20 2 8 10,4 ot 1,975 nmo 2,025 or 7,9 no&,1 | or 10,3 mo 10,5
8 0 2,5 10 12 ot 2,475 nmo 2,525 01 9,9 10 10,1 | or 11,9 70 12,1
9 20 3 12 13,6 ot 2,975 103,025 | or 11,9 mo 12,1 | or 13,5 mo 13,7
10 40 3,5 14 15,2 ot 3,475 no 3,525 | or 13,9 mo 14,1 | ot 15,1 mo 15,3
11 50 3,75 15 16 ot 3,725 n0 3,775 | or 14,9 no 15,1 | or 15,9 1o 16,1
12 60 4 16 16,8 ot 3,975 104,025 | or 15,9 mo 16,1 | or 16,7 10 16,9
13 80 4,5 18 18,4 ot 4,475 no 4,525 | or 17,9 no 18,1 | or 18,3 g0 18,5
14 100 5 20 20 ot 4,975 10 5,025 | or 19,9 no 20,1 | or 19,9 1o 20,1
15 120 5,5 22 21,6 ot 5,475 no 5,525 | or 21,9 mo 22,1 | or 21,5 mo 21,7
Kon- HPOBeP’Ier’I Pacueribie sHaucHus Jlonmyckaemble 3HaUCHUS HAIIPSOKEHUS Ha Harpyske, B,
orMeTKa B % HaOpsDKCHUS Ha Ha-
TPOJIb- kiacc Tounoctu 0,5 (N)
s OT HOMHH. rpy3ke (Nx), B
TouKA BX0AHOro | or 0 go | or 0 10 | oT 4 11O 0...2,5...5MA 0...10..20 MA | 4...12..20 MA
curana (x) | 5yA | 20 MA | 20 MA 2,5 xOMm 500 Om 500 Om
1 -120 0 0 1,2 0 0 or 1,15 no 1,25
2 -100 0 0 2 or 0 10 0,0625 or 0 100,05 | or 1,95 no 2,05
3 -80 1,25 1 2,8 or 1,1875 mo 1,3125 | or 0,95 mo 1,05 | or2,75 no 2,85
4 -60 2,5 2 3,6 ot 2,4375 nmo 2,5625 | or 1,95 mo 2,05 | ot 3,55 mo 3,65
5 -50 3,125 2,5 4 ot 3,0625 1o 3,1875 | or 2,45 m0 2,55 | or 3,95 no 4,05
6 -40 3,75 3 4.4 ot 3,6875 1m0 3,8125 | o1 2,95 1m0 3,05 | or4,35 no 4,45
7 -20 5 4 5,2 ot 4,9375 nmo 5,0625 | or 3,95 104,05 | or 5,15 105,25
8 0 6,25 5 6 ot 6,1875 10 6,3125 | 014,95 105,05 | or 5,95 no 6,05
9 20 7,5 6 6,8 ot 7,4375 mo 7,5625 | ot 5,95 1m0 6,05 | or 6,75 mo 6,85
10 40 8,75 7 7,6 ot 8,6875 mo 8,8125 | ot 6,95 mo0 7,05 | or 7,55 mo 7,65
11 50 9,375 7.5 8 or 9,3125 109,4375 | or 7,45 no 7,55 | or 7,95 no 8,05
12 60 10 8 8,4 ot 9,9375 1o 10,0625| ot 7,95 o 8,05 | or 8,35 o 8,45
13 80 11,25 9 9,2 |or 11,1875 no 11,3125| or 8,95 109,05 | or 9,15 1m0 9,25
14 100 12,5 10 10 |or 12,4375 nmo 12,5625| ot 9,95 mo 10,05 or 9,95 no 10,05
15 120 13,75 11 10,8 ot 13,6875 mo 13,8125|0o1 10,95 mo 11,05|oT 10,75 mo 10,85
[Ipumevanus

1 PacueTHOE 3Ha4YEHHE BHIXOJHOTO aHAJIOTOBOTO CUTHAJIA BBIYUCIISIOT 110 opmyiie, rae Ikon, [nay B MA:
Nx = (Ixon — Inau) (x+100):200+ Inau
2 PacyeTHOE 3HaUYCHHE HAMPSDKCHUS HA HATPY3Ke BBIYUCIIAIOT 110 hopmyiie, rae Ikon, Inau B MA, R B kKOM:
Nx = ((Ixon — Inau) (x+100):200+1Inau) -R
3 Ilpu oTpUIIaTEeNIbHBIX 3HAYEHUAX Nx IPUHUMAETCS PAaBHBIM HYJIIO U3-32 OTCYTCTBHS OTPULIATEIbHBIX
3HAUYCHU BBIXOJHOTO TOKA.
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[Tpunoxenune XK
(obs3aTenbHOC)

Onucanue mento npudopa L120I1 6e3 unrepderica RS485,

3aBo/ICKUE HACTPOUKH, MOPSIAOK PAOOTHI C KHOITKOM

Tabnuma XK.1 - onucanue pabOTHI C KHOMKOU

«*1»

OnuHOYHOE Ha)kaTHE Ha KHOMKY ( “HaXkayl — OTIYCTHIT)

«k 2»

HaxaTue Ha KHONIKY 2 CEKYH/IbI

Tabnuua XK.2 — onucanue MEHIO0 HaCTPOKU pubdopa

Iyukr | IlommyHKT Hasnauenue [Tops ok paboTsl ¢ KHONKAMH
MCHIO MCHIO  IpyHKTa (TOAMYHKTA) MEHIO Ha pudope
Pexxum nporpaMMupoBaHus mapaMeTpoB
0000 - BBoa mapons mis Bxo- | Bxoa B NMyHKT W3 peXKUMa W3MEPEHHS KHONKOM
Ja B MEHIO IIporpam- «*2», YBEJIMYECHHUE 3HaYEHUs Ha | KHOMKOU «*1»,
MHPOBAHHS IApaMeT- | mepexoi K Cleylomeil muppe «k .
pos (ot 0000 10 9999), .
[Tocne BBona mocienHen UGPHI UIET MPOBEPKa
3aBoJCKas HACTPOMKA | mapoJs:
(manee 3H) — 0 (Bxox
- TIpU IPAaBWJIBHO BBEACHHOM IapoJie — IEPEXOA
0e3 mapos).
B MEHIO peKHMMa IMpOrpaMMUPOBaHUS,
- IIpU HENPABUIBLHOM — IEPEXOJ B PEXKUM H3Me-
peHusl.
1d - [TapameTpsl Br16op nmyHkTa «ky
AHIWKAIAK. [IepexiroueHre MEX1y IIyHKTaMU MEHIO «k'y
1.1t [epros  o6HOBEeHHsT | BpiGop myHKTa «% *»
WHAUKAIIH.
S VYcraHOBKa 3HaYEHUSA:
Homyctumoe  3Hade- BEJIMYEHNE 3HAUEHUS MUTAIOUIero pas3psana
mme: 0.1..10.0 ¢ ’ pasp

«*1»
- IEPEXOJ K CIEAYIOIIEMY pa3pany «k2y

- TOCIIe YCTaHOBKHM IIOCIICAHETO paspsiaa, ycTa-
HABJIMBACTCS MMO3UIINS TOYKH KHOMTKOH « %k »

Ecnu BBeneHHOE 3HauYeHHE BXOJAUT B JOIYCTH-
MbIM THAaNa30H — 3aMHUTaeT AEHCTBYIOIIEE 3HaUe-
aue. Muadye BricBeTUTCS OomnOKa Buaa «Er 3.
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9

[ysxr |[TogmyHKT Hasnauenune [Nopsimox paboThl ¢ KHONIKAMU
MCHIO | MCHIO | rygkTa (IMOAITYHKTa) MEHIO Ha mpudope
1.2d [Tonoxxenue necATUIHON
A BbIGOp MyHKTa «% )
TOYKH.
[epeKoueH e MeX/1y TyHKTaMH MEHIO «% '»
0000. mo3urust Touku 0
000.0 no3unyst Touku 1
00.00 mo3urust Touku 2
H BbIGOp MyHKTA «%
0.000 mo3unyst TOYKH 3 1
[TepexnroueHrne MeXIy MYHKTaAMUA MEHIO «3 )
AUtO ABTOIO3UIIHASA TOYKU
End Beixon u3 tekymiero
MEHIO
1.3 C |Boibop mkansl BbiGop myHKTa «% 2»
[epeKoueH e MeX/1y TyHKTaMH MEHIO «% '»
1.3.1.S 3aka3Has mkana
1.3.2.r PeanpHas mkaina
2
1.3.3.P [IponienTHas Bribop mynkra «k %
IKaiza TTepeKIoueH e MEX/Ty TyHKTAMH MEHIO «% '»
End Beixox u3 texyriero
MEHIO
14U [lapameTphl Kbl Ha- | BpIGop myHKTa «%2»

npsiKeHus (Toka)

TlepeK/TioueHIe MeX Ty TYHKTAMH MEHIO «k '»

1.4.1. Hwxnuee 3Haue-
HHE PEATbHOM IIKaJIbI

1.4.2. BepxHee 3Haue-
HHE PEATbHOM IIKaJIbI

1.4.3.  Hwxuee 3Haue-
HHUE 3aKa3HOU IIKAJIBI

1.4.4. Bepxnee 3Haue-
HHE 3aKa3HOM IIKaJIBI

BbIGOp MyHKTa «% )
[TepexmtoueHrne MeX1y MyHKTaMH MEHIO «kby
YcTaHoBKa 3HAYECHUS:

- YBEIMYEHUE 3HAYCHUs MMUTAroLIEro paspsga
«kby

- TIEPEXO0/T K CIETYIOMIEMY pa3psIy «k2y

- TOCJIE YCTAaHOBKH IMOCIIEIHETO pa3psAna, ycra-

o 1
HABJIMBACTCS MO3ULIMS TOUYKHA KHOIIKOH <« " »

Ecnu BBeleHHOE 3HAUYEHUE BXOIUT B JIONMYCTH-
MbIM THAaNa30H — 3aMHUTaeT ACHCTBYIOIIEE 3HAaUe-
aue. Muade BricBeTUTCS OomnoOKa Buaa «Er 3.

End Beixox u3 Tekyriero
MEHIO

BbIG0p MyHKTa «% 2

78



[Tpomomkenue Tadbmmibt K.2

0I14.140.319

[ynxr | HoamyHKT Hasnauenue [Nopsimox paboThl ¢ KHONIKAMU
MCHIO MCHIO  IrryHKTa (MTOAITYHKTA) MCHIO Ha mpudope
1.5F ITapameTpel wKantbl | BeIGop MyHKTa «%
YacTOTHI 1
[lepexntoueHne MeX1y MYHKTaMU MEHIO « ¥ )
1.5.1._ Hwxnee 3naue- | Bpibop myHKTa «k »
HUE PEAIbHOU HIKAJIBI 1
[lepeknroueHrne MeXy IyHKTaMU MEHIO « ¥k )
1.5.2. BepxHee 3Ha-
. YcraHoBKa 3HAUYECHUS:
YEHUE pEeaJbHOM IlIKa-
JIBI - YBEIMYEHHME 3HAUYECHMUS MMIAIOLIEro paspsjia
1
«kK»
1.5.3.  Hwxnee 3Haue-
HUE 3aKa3HOW IIKaJIbI - IIEPEXOJI K CIIEyIONEMy paspsity «* '»
1.5.4. BepxHee 3Ha- | - HOCIC YCTAHOBKU IOCJIEAHETO pas3psjia, ycTa-
YyeHue 3aKa3HOM IITKa- HaBJIUBACTCS MO3UIINA TOUYKH KHOIKOH «%k »
JIBI
Ecnu BBeneHHOE 3Ha4YeHHE BXOAWUT B JOIYCTH-
MBIM THAaNa30H — 3aMUTaeT AEHUCTBYIOLIEE 3Haye-
aue. MHadge BeicBeTUTCs omnbOKka Buma «Er 3.
End Beixog u3 Teky-
e 4 BbIGOp MyHKTa «% )
I1ETO MEHIO
1.6 P [apamerp 1 0To- | BbIGOp MyHKTa «% *»
OpaxeHus 1
[lepexntoueHne MeX1y MyHKTaMU MEHIO « ¥ )
1.6.1.n  OcHoBHOI ma-
pameTp BoI60p myHKTa «% )
1.6.2.S Bropoctenen- | IlepexirodueHie Mex Ty TYHKTAMH MEHIO «k '»
HBIN TTapaMeTp
End Beixog u3 Teky-
A 4 BbIGOp MyHKTA «% 2
I1ETO MEHIO
1.7n [IpucraBka Kk eauHULIE

U3MEPEHUSL.

BbIGOp MyHKTA «% 2

0 — cBeTOOHNO BBIKI

1 — cBeToguon «Kuino»
BKJI

- YBEIWYECHUE 3HAYCHUs
«k 1»

MUTAOIIET0 pa3psja

2

- IepeXo/ K CIEAYIOLEMY pa3psany«k “»

- TIOCJIE YCTAaHOBKM IIOCIIEJHETO pa3psja, ycTa-
HABJIMBACTCS MO3HMIIHS TOUKH KHOIKOH «% '»

Ecnu BBeneHHOE 3HauYeHHE BXOJAUT B JOIYCTH-
MBI{ THAaNa30H — 3aMUTaeT AEHUCTBYIOLIEE 3HAaUe-
aue. Muadge BeicBeTUTCS omnbOKa Buma «Er 3».

End Beixog u3 Teky-
IET0 MEHIO

BbIGop myHKTa «k 2

[Tpomomkenue Tadbmmibt K.2
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[TyHkT
MEHIO

ITogmyHkT
MEHIO

Haznauenue

MyHKTa (TIOIMMYHKTA) MEHIO

[Topsimok paboThI ¢ KHOTIKAMHU

Ha Ipuodope

2n

[Tapamerpelr  u3Mepu-
TEIbHON 4aCTU

BbIGOp MYHKTA «K

TTepeKIToueH e MEX/Ty TyHKTAMH MEHIO «% '»

Bug nzmepenus

2.1.1.C  TlocTostHHBINH
CHUTHAJI

2.1.2u  IlepemeHHbIi
CHUTHAI

2.1.3.F YactoTomep

BbIG0p myHKTa «% 2

TlepeK/TioueHIe MeX Ty TYHKTAMH MEHIO «k '»

End Beixoq u3 Teky-
IIEr0 MEHIO

BbIG0p myHKTa «% 2

22C

KanubpoBka BXOAHOTO
cUrHaja

ITonate BXOIHOW CUTHAI.

2.2.1. ®uxcauus Ka-
auOpyemMoit ToukH 1:

munyc 100% mis mo-
CTOSIHOT'O CHUTHaJIa

2.2.2.- @ukcanusa Ka-
TUOpyeMOi TOUKH 2:

0% 1Ist  TOCTOSIHOTO
cUrHasia

2.2.3. ®@uxcauus Ka-
TUOpyeMoit TOukH 3:

mmoc 100% mna mo-
CTOSIHOT'O CUTHaJIa

BbIGOp MyHKTA «% )

TepeK/ioueHIe MeX Ty TYHKTAMH MEHIO «k '»

End Beixog wu3 Teky-
IIEr0 MEHIO

BbIG0p myHKTa «% 2

23t

Bpewms uzmepenus.

Honyctumoe  3Haue-
Hue: 200 .. 1000 mwm-
JUCEKYH/I.

BbIG0p MyHKTa «% *»
VYcraHOBKa 3HaYEHUSA:

- YBEIMYEHUE 3HAYCHHUs MMUTAroLIEro paspsua
«kby

- TIEPEXO0/T K CIETYIOMIEMY pa3psLy «k2y

- TIOCJIE YCTAHOBKM TMOCIIEAHErO paspsija, ycra-

HABJIMBACTCS MMO3UIIMS TOUKH KHOIIKOM « %k " »

Ecnu BBeneHHOE 3HauYeHHE BXOJAUT B JOIYCTH-
MbIM THAaNa30H — 3aMHUTaeT AEHCTBYIOIIEE 3HaUe-
aue. Muadye BricBeTUTCS OomnOKa Buaa «Er 3.

[Tpomomkenue Tadbmmibt K.2
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Iyskr | IlommyHKT Haznauyenue ITopsimok paboThl ¢ KHOIIKaMuU
MCHIO MCHIO  IrryHKTa (MTOAITYHKTA) MCHIO Ha mpudope
24d 30Ha HEUYBCTBHTENb- | BEIGOp IYHKTa «* »
HOCTH.
YcTaHOBKA 3HAUECHHU:
Homycrimoe 3Hatc- BeJIMUEHHE 3HAUEeHHs MHTAIOMIEro paspsaaa
Hue: 0 .. 2 B % (ot «*}i» pasp
BXOJ/IHOTO CHTHAaJa)
2
- IEPEXO0/1 K CIIEIYIONIEMY pa3psny «k “»
- TOCJIE€ YCTAaHOBKHU IIOCJEIHEro pas3psia, ycTa-
HABJIMBAETCS MO3UIMS TOUKU KHOTIKOM «% 1y
Ecnu BBeneHHOE 3HauYe€HHE BXOJAUT B JOIYCTH-
MbI{ HAaNa30H — 3aMHUTaeT ACHCTBYIOIIEE 3HaUe-
aue. MHadge BeicBeTUTCs omnbOKa Buma «Er 3».
End Brixom w3 Tekyiiero
v BbIG0p myHKTa «% 2
MEHIO
30 - Vnpasienue ycraBkodl | Breibop myHKTa «%»
[IepexitoueHre MEX1y MyHKTaMU MEHIO «kly
3.1P Tapametp ciexenus 3a | Bpi6op myHKTa «% *»
YCTaBKOU 1
[lepexntoueHne MexXAy MyHKTAMH MEHIO «3
Honyctumoe 3Haye-
) YcraHoBka 3HaYECHU:
HUE:
. - VBeJIMUEHHE 3HAuUeHHs MHTAIOmIEro paspsaaa
0 — ocHOBHOIl mapa- *}; m paspan
MeTp «k »
2
| — BTOpOCTeNeHHEI - IEPEXO0/1 K CIIEIYIOUIEMY pa3psny <« “»
napameTp - IOCJIC YCTAaHOBKH IIOCJICAHEro paspsga, ycra-
HABJIMBAETCS MO3UIIAS TOYKU KHOTIKOM «% 1»
Ecnu BBeneHHOE 3HAUY€HUE BXOJIUT B JIONMYCTH-
MBIM THAaNa30H — 3aMUTaeT AEHCTBYIOLIEE 3Haye-
aue. MHadge BeicBeTUTCs omnbOka Buma «Er 3».
32r Pexxum ycraBku.
Jlomycrumoe  3Hade- | BriGop myHKTa «k
HUE:

0 — Bceraa OTKIJIIOYEHO
1 — Bcerga BKJIIFOYEHO

2 — pe3epB

3 — npsAMoii rucTepesnc
4 — oOpaTHBI TUCTEPE-
3HC

5 — noruka U-o6pazHas
6 — noruka [1-obpazHas
7 — BBIKJIIOYECHUE IIpU
MPEBBIIICHUN

8 — BKJIIOYECHHE TIpU
MPEBBIIICHUHT

VYcranoBka 3HaUYECHUS:

- YBEJIWYECHUE 3HAYCHUS
«kby

MUTAIOLIEro pazpsiaa

2
- IepeXo/ K CIEAYIOLEMY pa3psaay «k»

- TIOCJIE YCTAaHOBKM IIOCIIEJHETO pa3psja, ycTa-
HaBJIMBACTCS MO3ULMSI TOUKU KHOIIKOH «3 »

Ecnu BBeneHHOE 3HAUYEHUE BXOIUT B JIONMYCTH-
MBIM THANa30H — 3aMUTaeT AEHCTBYIOLIEE 3HAUe-
aue. MHadge BeicBeTUTCs ommbOka Buma «Er 3».

[Tpomomkenue Tadbmmibt K.2
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Iyskr | IlommyHKT Haznauenue ITopsimok paboThl ¢ KHOITKaMuU
MCHIO MCHIO  IrryHKTa (MTOAITYHKTA) MCHIO Ha mpudope
33L YpoBeHb yCTaBKW, 3a- | Bpi6op myHKTa «%»
aeTcs B IPOLIEHTAX.
a pou YcTaHOBKA 3HAUECHHU:
Homycrimoe 3Hafe- BEJIMYEHHE 3HAYEHMS MHUTAIOIIETO paspsiaa
nue: 0 .. 200% Y pasp
«k»
2
- IEPEXO0/1 K CIEIYIONIEMY pa3psny <« “»
- TIOCTie YCTAaHOBKHM IIOCJIEIHETO pa3psijia, ycTa-
HAaBJIMBAECTCS IMO3UIIUS TOYKU KHOIIKOH «kby
ECJII/I BBCJACHHOC 3HAQUCHHEC BXOIHUT B ,Z[OHYCTI/I-
MbI{ MaNa30H — 3aMHUTaeT ACHCTBYIOIIEE 3HAaUe-
aue. MHadge BeicBeTUTCs omnbOKa Buma «Er 3».
347 3ona ycraBku, 3amaeT- | Bri6op myHKTa «k»
cs B IPOLIEHTAX.
pou YcTaHOBKA 3HAUECHHU:
I[OHyCTI/IMOG 3Ha"e- BCIIMYCHHUEC 3HAUCHUA MUTAKOIICTO aspsaaa
une: 0 .. 100% ) pasp
«kK»
- IEPEX0/1 K CIIEIYIOIIEMY pa3psiay «k2y
- TIOCTIe YCTAaHOBKHM IOCJIEIHETO pas3psijia, ycTa-
HABJIMBAECTCS IMO3UIIUS TOUKHU KHOIIKOH «kby
ECJII/I BBCJACHHOC 3HAQUCHHUEC BXOIHUT B ,Z[OHYCTI/I-
MbIH HAaNa30H — 3aMHUTaeT ACHCTBYIOIIEE 3HaUe-
aue. Muade BricBeTUTCS omnOKa Buaa «Er 3.
3.5d 3omHa BO3Bpara, 3a1aeT- | BpIGOp MyHKTa «% 2

Cs B IIPOLCHTAX.

YcTaHoBKa 3HAYECHUS:

I[OHyCTI/IMOG 3Ha"e- BCIIMYCHHUEC 3HAUCHUA MUTAKOIICTO aspsaaa
une: 0 .. 100% Y pasp
«K»
- IEPEX0/1 K CIICIYIONIEMY pa3psiLy «k2y
- TIOCTIe YCTAaHOBKHM IOCJIEIHETO pa3psijia, ycTa-
HAaBJIMBACTCS IMO3UIIMSI TOUKHU KHOIIKOM « %k " »
ECJII/I BBCJICHHOC 3HAQUCHHEC BXOIHUT B ,Z[OHYCTI/I-
MbIM HAaNa30H — 3aMHUTaeT ACHCTBYIOIIEE 3HAUe-
aue. Muade BricBeTUTCS OomnoOKa Buaa «Er 3.
Oxonyanue Tadauis 2K.2
Iyskr | IlommyHKT Haznauyenue ITopsimok paboThI ¢ KHOIIKaMu
MEHIO MEHIO

NyHKTA (MTOJMYHKTA) MEHIO

Ha rpubope
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Iyskr | ITommyHKT Haznauyenue ITopsimok paboThl ¢ KHOIIKaMuU
MCHIO MCHIO  IrryHKTa (IMTOAITYHKTA) MCHIO Ha npudope
36F Muranve HHIUKaIUK. BbiGop myHKTa «% 2
Jomyctumoe  3Hade- | YcraHOBKA 3HAYEHUS:
HUE:
- yYBEIWYEHHE 3HAUYCHHUS MMHIaloLIero paspsaa
0 — BBLIKIIOYUTH MHTa- «kly
HUC 2
- IEPEXO0/1 K CIEIYIOUIEMY pa3psny «k “»
| — BKJIFOYMTH MUTaHUE
npu cpaGarhianmy yo- | - MOCHE YCTAHOBKH MOCIE/HEro pa?:pfmal, ycra-
HABJIMBAETCS MO3UIUS TOUKU KHOITKOM <« " »
TaBKH
Ecnu BBeneHHOE 3Ha4Y€HHE BXOJIWUT B JOIYCTH-
MbI{ TMAaNa30H — 3aMHUTaeT ACHCTBYIOIIEE 3Haye-
aue. MHadge BeicBeTUTCS omnOKa Buma «Er 3.
End Brixonx wu3 Tekyiero
yu BbIG0p myHKTa «% 2
MEHIO
4u - Pasnoe BbIGOp MyHKTA «% )
[IepexitoueHre MEX1y MyHKTaMU MEHIO «k'y
4.1P Cwmena naposns. Bb160p myHKTa «% )
Honyctumoe 3Ha4ye- | YcCTaHOBKA 3HAYCHHS:
Hue: 0 .. 9999
- YBEJIMYECHHE 3HAUYECHMSI MUTAIOLIEro pas3psiaa
«ky
- IIePeXO K CIE/IYIOMEMY paspsimy «k>»
Ecnu BBeneHHOE 3HauYe€HHE BXOJIUT B JOIYCTH-
MBIM THAaNa30H — 3aMUTaeT AEHUCTBYIOLIEE 3Haye-
aue. MHadge BeicBeTUTCs omnbOKka Buma «Er 3.
428 Bepuytb 3aBOJICKHE
HaCTPpONKH BbIGOp MyHKTa «%
43d JIMarHocTHKa WHAMKa- | LIEPEKIIOYECHHE MEXNY IyHKTaMH MEHIO «k'y
TOpPOB
End Beixog wu3 Tekyiero
A v BbIGOp MyHKTA «% )
MEHIO
End - Beixon n3 MeHto Bb160p myHKTa «% )

B pexume usmepeHus
U3MEHSET SIPKOCTh CBE-
YEHMS MHIUKATOPOB

TepeK/TIoueHIe MEXTy YPOBHSIMH SPKOCTH «% '»
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