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Hacrosiiee pykoBOACTBO MO 3KCIIyaTalluu MpPeAHA3HAYEHO ISl 03HAKOMJIEHHUS C OCHOBHBI-
MU IapaMeTpaMH M XapaKTepUCTUKAMH, ONMCAaHUEM pabOThl U MpPAaBUIAMHM TEXHMUYECKOIO 00Ciy-
JKUBaHUs 0JIOKOB uHaAuKanuu "Xo00out-TB-I'1" (B manpHemeM — OJ0KM WHIWKAIIUN), BBITyCKae-
MBIX 110 TexHrndeckuM ycaoBusm JILMIOI.413411.012.I'1 TY, u rapaHTUAMHU U3TOTOBUTENS HA HUX.

[ToBepeHHbIe OJIOKM MHAMKALMU MOTYT NPUMEHATHCA B KaueCTBE MU3MEPHUTEIbHBIX Ipeodpa-
30BaTeNe NpU MOBEpKaxX MOAKIIOYEHHBIX K HUM Ta30aHAIMTHUECKUX IpeoOpa3oBaTesieil BMECTO
NEPCOHATBHBIX KOMITBIOTEPOB C MPENYyCTAaHOBICHHBIMH IpOTrpaMMaMi 0OpaOOTKH CHTHAJIOB THX
ra30aHaIMTHYECKUX Mpeodpa3oBaTeei.

PyKkoBOACTBO 10 3KCIULyaTallud COAEPKUT CBEJEHMUs 00 YCTpoicTBe, NMpUHLHUIE JIeHCTBUS,
TEXHUYECKHUX XapaKTepUCTUKaX OJIOKOB MHIMKALMU U yKa3aHHs, HEOOXOAUMBIE JUIsl MX IPABUIIb-
HOU 1 6e30MacHON HKCIUTyaTalllH, TEXHUYECKOTO 00CITy>KUBAaHH, PEMOHTA, XpaHEHHs U TPAHCIIOP-
TUPOBAHMSL.

K pabore ¢ 6yi0kamMy MHAMKALWU JOMYCKAKOTCS JIUIA, IPOIIEAIINEe HHCTPYKTAX M0 TEXHUKE
0€30I1aCHOCTH B YCTAHOBJICHHOM IOpsAKE U M3yduBlIMe HacTosAulee PO. PeMOHT naTunkoB npoBo-
JUTCS TOJBKO TMEPCOHATIOM MPEANPHUATHS-U3TOTOBUTENS WM JIMLAMH, YIIOJHOMOYEHHBIMHU TIpeI-

MNPUATUEM-HU3TOTOBUTCIIEM Ha MMPOBCACHUC NAHHBIX pa60T.
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1 OINCAHHUE U PABOTA

1.1 Hasnauenwue

1.1.1 bnok MHIUKAIMKU MPEACTABISIET COO0M M3MEPUTENIbHBIN Mpeodpa3oBartelib, MpeIHa3Ha-
YEeHHBIA U1 pabOThl B KOMILIEKTE C ra30aHAIMTUYECKUM IpeolOpa3oBaresnieM ¢ HU(PPOBBIM BBIXO-
nom (manee — [AT).

1.1.2 bnok nanukaruu B komiuiekte ¢ ['AIl npencraBiser co0oit B3phIBO3ANTUIIIEHHBIA JaT-
ypk "Xo006ut-TB" nucnonnenus monoo6sok I'l ¢ mapkuposkoii B3peiBozanmtsl 1EX da+db ia 1IC T6
Gb X (cepruduxar coorserctBust Ne EADC RU C-RU.BH02.B.00969/24).

1.1.3 bnok UHIMKALMK UMEET CTAllMOHAPHOE UCIIOJIHEHUE U IPUMEHSIETCS IS

- naauKanuu nokazanuii 'All u Beigaum ciyxeOHON nHpOpMaInu;

- nepenaun mudposoro curaana ['All u cmyxeOHOM mHDOPMAIK 1O OTHOMY M3 MPOTOKO-
noB, ctanaapt RS-485: Jlatuuku; "Xoo66ut"; MODBUS RTU;

- mpeoOpa3zoBaHus BeIXOAHOTO HHUdpoBoro curnaia 'All B cuity mocTOSHHOTO TOKa B uarna-
30HE (4 — 20) MA u epenaye Toka Ha KOHTPOJUIEP MOTPEOUTEIIS.

1.1.4 ITo ycToHM4MBOCTH K KJIMMAaTHYECKUM BO3JEHCTBUSAM OJIOK MHAMKAIIMM OTHOCUTCS K
rpynne YXJI2* 'OCT 15150 u x rpynnam C4 u P1 o 'OCT P 52931.

1.1.5 Ilo ycToiuMBOCTH K BO3ACHCTBUIO CHHYCOMAATBHON BUOpalK OJIOK MHIUKAIMU OTHO-
cutcs k rpynne N1 o I'OCT P 52931.

1.1.6 bnok uHAMKAUK MpeTHa3HaueH Ui U3MEPEHUI BO B3PHIBOOIACHBIX 30HAX IOMEIIle-
HUW W HapYXKXHBIX YCTaHOBOK corjacHo 7.3 TIYD u3n. 6 u apyruM HOPMATHBHBIM JIOKYMEHTaM,
pErJaMeHTHPYIOIIUM MTPUMEHEHHE JIEKTPOOOOPYIOBAaHUS BO B3PHIBOOIIACHBIX 30HAX.

1.1.7 bnok unaukanuu «Xoo66ut-TB-I'1» B yacTi B3pHIBO3AIIUTHI COOTBETCTBYET TpeOOBa-
HusMm TP TC 012/2011 «O 6e3onacHoCcTH 000pyI0BaHUs IJisi pa0OTH BO B3PHIBOOIIACHBIX CPEIax),
I'OCT 31610.0-2019 (IEC 60079-0:2017) «BspsiBoonacubie cpenbl. Yacts 0. O6opymoBaHwue.
O6umme tpedosanus», 'OCT IEC 60079-1-2013 «B3psiBoonacHsle cpeasl. Yacts 1. O6opynoBa-
HHE C BHJOM B3PBIBO3AIIUTHI «B3pbIBOHENpOHHIaeMble obonouku "d"», TOCT 31610.11-2014
(IEC 60079-11:2011) «B3psiBoonacubie cpeabl. Yacts 11. O6opymoBaHue ¢ BUIOM B3PhIBO3AIIUTHI
«MCKpoOe30MmacHas MeKTprueckas e i,

1.1.8 OO6o3naueHue O6I0KA UHIUKAIMU B JOKYMEHTAIMH JPYTOi MPOIYKIIUU, B KOTOPOU OH

MOXeT ObITh MpuMeHeH: bnok unaukanuu JIHIIOI.413411.012.°'1 TY.

1.2 TexHUYECKUE XaPAKTEPUCTUKU

1.2.1 TaGapuTHbIe pa3Mepsl 0J0Ka HHAWKAWH, He Oornee, 220 * 220 * 100 mmM.
1.2.2 Macca 0Omoka ungukanuu, He 6omnee, 1000 r.:

1.2.3 HomuHanbHBIEC YCIOBHS DKCIUTyaTalluy OJI0KA WHANKAIIH:
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- paboune knmumarnueckue yciaosus — Y XJ12* TTOCT 15150, mpu 3TOM yCTaHOBJIEHO:

- TEMIIEpATypa OKPYXKAIOIIEr0 Bo3ayxa oT Munyc 40 1o +50°C;

- OTHOCHTEJIbHASL BIAXKHOCTh BO3/yXa 10 95% mpu temmeparype 30 °C;

- atMocdepHoe aasnenue ot 84 1o 106.7 lla;

- HaNpsDKEHHOCTh MarHUTHOTO T0JIA - He O6osee 40 A/m.

1.2.4 VicnonHeHue 1o 3alIMIIEHHOCTH OT BO3JACHCTBUS OKpYKaroliel cpessl - mo rpynmne C4
['OCT P 52931.

1.2.5 VcnonHeHne 1Mo yCTOMYMBOCTU MU MPOYHOCTH K MEXAHHMUECKUM BO3ICHCTBUSM - II0
rpynne P1 'OCT P 52931.

1.2.6 Crenenb 3ammThl 000JI0YKH OT MPOHUKHOBEHUS TBEP/IbIX TeJ (TIBIJIN) U BJIaru COTJIaCHO
'OCT 14254: 1P68.

1.2.7 T'AIl, nogkimtroyaeMblidi K OJIOKY WHIMKAIIMHA, UMEET B COCTABE CEHCOP Ta3a M3 CIIHUCKA:
KHCJIOPO/JI, TOKCHYHBIE Ta3bl U B3PHIBOOIIACHBIE CMECH M roproume rasbl kareropuu IIA, 1IB, 1IC
rpyn T1...T6 — cornacHo TexHnyeckum yciousm Ha ["AlL

1.2.8 BxoHbIC CUTHAIIBI

1.2.8.1 Ilpenensl U3MEHEHUN COJEPIKAHUS ONPEACIAEMBIX H HEOMPEACTIIEMbIX KOMITOHEH-
TOB — B COOTBETCTBUH C TEXHUYECKUMHU YCIOBHSIMH Ha yCTPOWCTBO, B KOTOPOM OJIOK MHAMKAIIMH
MPUMEHEH, HalpuMep:

- B cootBerctBuu c¢ JIIIIOI'.413411.029 TY — npu KOMILJIEKTOBaHHH Ta30aHAIN3aTOPOB
"Undoraz" ucnonuenns M03 (razoananutuyueckuii mpeodpa3oBaTeb).

1.2.9 BbIX0IHBIC CUTHAIIBI

1.2.9.1 IudpoBoil BEIXOIHON CUTHAN OJI0OKAa MHAUKAIIMHA — MOCIEI0BATeNbHbIN TBOMYHBIN
Ko, cranaapt RS-485.

1.2.9.2 AHaNOroBBI BBIXOJHOW CHUTHAJI OJIOKA WHIWUKAIMA — CHJIA TTOCTOSHHOTO TOKA B
nuana3one (4 —20) MA.

1.2.9.3 Ilpenens! nomyckaeMoil OCHOBHON OTHOCHUTENIbHOW MOTPEIIHOCTH peoOpa3oBaHuil
+5 %.

1.2.9.4 Tlpenensl qOIMyCKaeMOU JOMOTHUTEILHOW OTHOCUTEIHLHOW MOTPEITHOCTH TIpeodpa-
30BaHMi, BRI3BAHHON M3MeHeHHeM Temmeparypsl Ha 10 °C B npesenax pabounx ycloBuii nzmepe-
Huii, £0.5 %.

1.2.10 TpebGoBanus K mapameTpam MUTAHHS

1.2.10.1 TIuranue O0Ka WHIAMKAIIMH TPOU3BOJUTCS OT UCTOYHHKA MTOCTOSHHOTO TOKa (24 + &)

B no 3amuménnomy kabenro muTaHusl.
1.2.10.2 TIlotpebnsiemast MomHOCTh — He Oonee 20 Br.

1.2.11 Dnexrpuueckue mapameTpsbl BBIXOAHON HCKPOOE30MacHOM 1IeTu:
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- MaKCUMaJIbHOE BhIXOHOE Hamnpspkenue Uy, B 5.0

- MAaKCUMAJIbHBIN BBIXOJHOU TOK lg, A (B MOMEHT KOPOTKOT'O 3aMBIKAHHS) 1,1
- MaKCHMaJIbHas BRIXOAHAsS MOITHOCTE Pg, BT 1.24
- MaKCHUMaJjbHas BHEIIHA EMKOCTh Co, MKD 40
- MaKCUMaJIbHasl BHEIIIHSIS MHAYKTUBHOCTH Lo, MK H 10

1.2.12 bnok uHaukamuu o00py0BaH B3PHIBOHEITPOHHUIIAEMOM 000JIOYKOM.

1.2.13 Hapabotka 06noka unaukanuu Ha otka3 T = 30000 u. Otka3sl 3amensiembix ['All oTka-
3aMu OJI0Ka WHAWKALUU HE CUUTAIOTCA.

1.2.14 Cpennuii cpok ciryx0b1 Osioka naaukanuu 10 ner. Heooxomumocts 3amensl I'All He
ABIISIETCS IPU3HAKOM HEPEMOHTOIIPUTOJAHOCTH MM HELeIeCOO0Opa3HOCTH pEMOHTa OJIOKa MHIMKA-
1007078

1.2.15 KonTpoap napameTpoB OJ0Ka MHIUKAIMH HMPOU3BOIUTCS IO METOIUKE, YTBEPKICH-
Hoit ["'occTtangaproM P®. MexnoBepoUYHbIii HHTEpBAJ - 3 ToJ1a.

1.3 KoMIIJIEKTHOCTh

1.3.1 KoMIuieKTHOCTh OJIOKOB WHAMKAIIMH COOTBETCTBYET TAOHIIC 2.

Taomnuua 2 — KoMuiekTHOCTh 0J10Ka MHAUKALIUA

HaumeHoBaHue u ycioBHOE 0003HaYEHHE KosmuecTso, mr.
bnok nnaukanuu (B KOMIUIEKTE € 3arJIyIIKON) * 1
Apnarnitep A1 IpoBEPOK OJI0Ka MHAUKAIKMK B KomIuiekTe ¢ ['ATL 1**
bnox xommytaruu BKY JIIIIOI.413411.024 TY ** 1**
bnox xommytaruun BP10M JIIIIOI'.413411.024 TY *** 1**

PykoBoJCTBO MO 2KCIUTyaTalluu
TecToBEIl Ka0ETb

[TynbT AMCTAHIIMOHHOTO YIIPaBICHUS
Kitrou mecturpanHsii

KabGenpnsIii BBog M20x1,5

el

[Ipumeuanus:

* - 3araymika, BXOJIIasi B KOMIUIEKT OJI0Ka WHIUKAIIMK, TPUMEHSETCS TPU MOAKITIOYSHUN
ON0Ka MHAMKAIIUY TI0 cXeMe "3Be3/1a" ¥ MPH ero MOIKII0UYEHUH MOCIEIHUM B cXeMe "Tup-
IsgHpa’;

** - MOCTaBIIACTCS TIO 3aMpocCy;,

1.4 YcrpolictBo u padboTa

1.4.1 Tlpunuun paboTsl 0J0Ka UHIUKALUU

1.4.1.1 Pa0Oora 610Ka UHIUKAIUA COCTOUT:.

- B MHAMKAIIUU PE3yJIbTaTOB U3MEPEHUH COJIepKAaHUA ra3a ¢ MOMOIIbI0 moakIrouéHHoro ["ATl

Ha IU(PPOBOM JIUCIUIEE, HEOOXOTUMBIX COOOIIEHHH U C1y)eOHOI HHpOpMAIHH;
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- B CUTHaJIM3allM1 HCIITAaTHBIX cmyaunﬁ BO BpEMsL pa6OTBI 010Ka WHIUKaIluH,

- B peTpaHCISIIUU BhIXOgHOTO IudpoBoro curnana ['All mo kanamy RS-485;

- B ipeoOpa3oBaHuu BbIXoHOTO H(poBoro curnana ['All B cuity mOCTOSIHHOTO TOKa B Ua-

na3oHe (4 — 20) MA u niepeadye TOKa Ha KOHTPOJUIEp MOTpeOUuTesl.

1.4.2 VYcrpoiicTBO 010Ka MHANKAIIUH

1.4.2.1 bnok MHIWKALKUK TOMEUIEH B JUTON KOPIIyC U3 aTIOMUHUEBOTO ciuiaBa. Ha xopmyc

HAaBUHYCHA KPbIIIKA CO CTCKJIIOM, KOTOPOC YIUIOTHACTCA PC3NMHOBBIM KOJIBLIOM. HOI[ CTCKJIOM Haxo-

JIUTCS MHAMKATOPHAS TaHeNlb ¢ HU(GPOBBIM JHCIIJICEM U CBETOBOM CUTHATIM3AIMEN 10 TPEM MOpPOro-

BbIM YPOBHSIM, a Takke CUrHaj aBapuu npu otkasze cBa3u ¢ ['AIl wim camoro I'AIl. Kopnyc ¢

KPBIIIKOM SABJISIETCS B3PHIBO3AIMIIIEHHON 000JI09KON OJI0Ka MHAMKAIUK (CM. pUCYHOK 1).
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N
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1.4.2.2 ]Jlna npenoTBpaimieHusi OT HECAHKIIMOHUPOBAHHOTO BCKPBITHUS Ha KOPIYCE yCTaHOB-
JeH ¢uKcaTop B BHUJIE MPHKUMHOM IJIAHKKA C BUHTOM JJISl CHEHAIBHOTO Kio4a (KI0Y BXOIUT B
KOMIUIEKT IPUHAJIEHKHOCTEN).

1.4.2.3 B xopmnyce ectb Tpu pe3p00oBbIX oTBepcTHst M20x%1.5. OqHO U3 pe3p0OBBIX OTBEp-
CTHI MpeJHa3HaueHo I MOJICOeIMHEHUS B3phIBO3ALIUIIIEHHOTO KabensHoro BBoja 20sPK (pucy-
HOK 2) wiu apyroro tuma (MapkupoBka 1Ex d IIC Gb X) ¢ npucoenunurenpHoi pe3pboit M20x1,5
U C YIUIOTHUTEIBHON pe3nHOBOH BTyiKOM. [Toakimrodaembrii kabenb, MPOJIOKEHHBIH B TpyOe, CIy-
JKUT JUIS TIOJJa9M TIUTaHUS ¥ OOMEHA CUTHAJIaMU C BHEIIHUMH YCTpoicTBamMu. HapyXHbIN TuameTp
kabems ot 6.1 1o 11.7 Mmm.

1.4.2.4 TlpoBona xabes MOJCOCAMHSIIOTCS K KJIEMMaM, PacliojoKeHHBIM Ha HWKHEH 1uiate
aJIeKTpOHHOTO OJ10Ka. TpyOa BBepTHIBaETCS B pe3b00BOE OTBEPCTHE HA BXOJIE KAOESIHLHOTO BBOJIA.

1.4.2.5 B mpoTHBOMOIOXHOE OTBEPCTHE BBEPHYTA 3ariIyllka C BO3MOXXHOCTBHIO 3aMEHBI Ha
KaOebHBIN BBOJ JUISI MMOAKIIOUEHHUS JOMOJIHUTEIbHBIX YCTPOMCTB.

1.4.2.6 B Tperbe OTBEepcTHE BBOPAYMBACTCS MOAYJIb Fa30aHAIMTUYECKOTO IpeodpazoBaTes
¢ wiaroi s noakiarodeHuss ['AIl ogHOTO M3 4-X TUMOB (ONTHYECKHM, IEKTPOXUMHUYECKUH, (o-
TOMOHHU3ALMOHHBIN WJIK TEPMOKATATUTHYECKUT ).

1.4.2.7 TIpoBoaa OT IIaThl MOIYJsi CEHCOPOB Yepe3 pa3beM COCIUHSAIOTCS C 3JIEKTPOHHBIM
0JIOKOM HMHAMKAIMM BHYTpU Kopmyca. OTBepcTue MITyIEpa, Yepe3 KOTOpOoe MPOXOIST COCTUHU-

TCJIbHBIC IIPOBOJA, 3AJIMBACTCA SIIOKCHUAHBIM KOMIIAyH/IOM.

Mye@ma Bmyka SnnomHerue Umyyep
HOXUMHAS
ey d , M20x15
:\
D
N o
Aomyo

[acr 13940-86

Pucynok 2. KaGenpHsii BBoz1 20sPK

1.4.2.8 Ta3oaHamuTHUECKUil MpeoOpa3oBaTeib SBISETCS CHEMHBIM, YTO IMO3BOJSET MPOMU3-
BOJIUTH €T0 TIOBEPKY WJIM 3aMeHY B HEM CeHcopa 0e3 JeMOoHTaKa 0J10Ka WHANKAIINH.

1.4.2.9 Hckpobe3omacHOCTh oOecrieueHa YPOBHEM B3PBIBO3AIIMTHI 18 C JBYKPATHBIM pe3ep-
BUPOBAHHEM DJIEMEHTOB, 00E€CIICUNBAIOIINX B3PBHIBO3AILUTY.

1.4.2.10 Ionrpymma mo ra3zosoii cmecu |IC obecrieunBaeTcsi orpaHHYEHHEM TOKa KOPOTKOTO

3aMBIKaHUA U JIOHYCTHMOﬁ €MKOCTH.
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1.5 MapxkupoBka
1.5.1 Ha Gnoke MHAMKALUMA HAHECEHBI HAIITUCH:
-"1Ex da+dbia IIC T6 Gb X";
- "oaok nuaukauuy Xoo0ur-TB ucnoanenue I'l Ne :
- 006o3nauenue TY;
- "UndopmanannTuka’;
- HOMep cepTuduKaTa COOTBETCTBUS;
- 3HaK OOpalleHus MPOAYKLHUU Ha PhIHKE IrOCYAapCTB-WwWIEHOB TaMOXEHHOIO COr03a;
- CIIeMANIBHBIN 3HAK B3PbIBOOE30macHOCTH cornacHo [Ipunoxkenuro 2 TP TC 012/2011.

Ha T'AIl, nonkiirouaemMoM K OJIOKY MHAMKAILIUU, JOKHBI OBITh HAHECEHBI €r0 HAaUMEHOBAHUE,
BKIIIOUaromee Gopmyny u3mMepseMoro rasa, u 3aBojckoii Homep ['AlL

1.5.2 TpancnopTHasi MapKHPOBKA BBHITIOJTHEHA YEPHON HECMBIBAIOLICICS KPAcKOW B COOTBET-
ctBunu ¢ TpedoBarusaMu ['OCT 14192 u copepKUT HAAIUCH:

- OCHOBHBIC — HAaMMEHOBAHME IMYHKTA Ha3HAYCHUS 1 HAUMEHOBAHUE TPY30I10JIydaTelis;

- IOTIOJIHUTEbHBIE — HAUMEHOBAHHE TPY300TIIPABUTEIIS;

- nH(OpMaLIMOHHBIC HAAMKUCH — Macca HETTO U OPYTTO IPy30BOIO MECTa;

- MAHUTYJISIIIMOHHBIE 3HAKU — o3Hauaromue "Bepx", "bepeus ot Biaru", "Xpynkoe, 0cTOpoxxHO".

1.5.3 Ilpu BrIIFOYEHUHW OJI0OKAa MHIUKAIMK B COCTaB CPEACTB M3MepeHus npousBoactea OO0
"Nnpopmananutuka" Ha 0JIOKE MHIMKALUN JONYCKAOTCS JOTIOJTHUTENbHbIE HA/IIIUCH, TPETYCMOT-
pennsie TY Ha ykazaHHBIE CpeCTBa U3MepeHus (Tabmuna 3).

1.5.4 lllpudTs! 1 3HAKH, TPUMEHSEMbIE AT MapKUPOBKH, cooTBeTcTBYIOT 'OCT 26.020 1
YepTexKaM MPeaPUSTUI-U3TOTOBUTEIS.

1.5.5 Cnioco0 u Ka4yecTBO BBHIMOJHEHHUS HAAMUCEH U 0003HAUCHUN 00ECTICUNBAIOT UX YETKOE

" sAICHOC H306pa>1<eHHe B TCUCHUC CPOKa CJ'Iy>K6BI.

Tabmumna 3
WnaukatopHas nanens 6j0ka
Jucnnein WNunukaius pe3yinbTaToB U3MEPEHHS, BBIBOJ COOOIIIE-
HUH U cirykeOHOoN nHbopManuu
KpacHslii cBeToanon «ABapusi» Ortxka3s cBsa3u ¢ ['AIl miu camoro I'AIL

Tpu kpacHbix cBeroanona: «llopor | Muaukanus npeBblllIeHUA KOHIEHTPAIMU 110 TPEM I10-
1», «ITopor 2», «ITopor 3» poram

KHonka «-a BriBOA Ha gucmiel r1aBHOrO MCHIO, BB160p ITYHKTAa
MCHIO, 3aIllMCh BBCACHHBIX JaHHBIX B ITaMATH
Knonka «=» BrIxon U3 r1aBHOIO MEHIO B OCHOBHOI PCKUM pa60-

ThI, BBIXO M3 TCKYIICTO ITYHKTAa MCHIO

Jlucm

NKOr.413411.012.r1 P

U3am. | Jlucm Ne dokym. lModnuck | dama




lModnuck u ama

UnHe. Ne dy6ir.
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Kuonku « A », « ¥ »

[Tpu pabore ¢ MeHIO: epeMelIeHnEe TI0 TyHKTaM MEHIO
WM U3MEeHeHHe Huphl B TO3UIMH Kypcopa

1.6 YmakoBKka ¥ KOHCEpBaIIH

1.6.1 bnok mHAMKanuu (B T. 4. ¢ MOJIKIIOYEHHBIMU 110 3ampocy norpedurens k Hum ['All) yna-

KOBaHbBI B KOPOOKH M3 KapTOHA, 00ECIEUNBAIOIINE COXPAHHOCTh OJIOKOB MHIUKAIMH MIPH TPAHCIIOPTH-

pPOBaHNH U XPAHCHHUH. IIo 3alUTC OT KIMMAaTHYCCKHUX (baKTOpOB YIIaKOBKa JaT4YWKa COOTBCTCTBYCT

kareropun KY-3 mo 'OCT 23170. IIpoTHBOKOPpO3HOHHAS 3alllMTa U YITAKOBKA - COOTBETCTBEHHO I10

BapuantaMm B3-10, BY-5 o 'OCT 9.014, cpok 3ammuThsl 63 nepekoHcepBanuu — 1 roj.

1.6.2 B xadecTBe yrmakOBOYHOT'O aMOPTH3UPYIOIIETO MaTepraia UCIIOIb30BaH KapTOH TOQPHUPO-

Bauneiii o 'OCT 7376.

1.6.3 PYKOBO,I[CTBO M0 3KCILTyaTalluu YIIAKOBAHO B FepMCTI/I‘lHHﬁ MOJMATUIICHOBBIN MAaKET IO

I'OCT 10354 1 B10>XEHO B TPAHCIIOPTHYIO Tapy.

1.6.4 B TpaHCTIOPTHYIO Tapy BJIOKEH YIAKOBOYHBIH JIUCT, COACPIKAIIHIA CIEAYIOUINE CBEACHUS:

- HAaMMEHOBaHKe U 0003HAaYEHHE YITAKOBAaHHOW MPOAYKIINH;

- (1)aMI/IJ'II/II-O, HHULUAJIBIL, TIOAINCH, IITAMII OTBETCTBECHHOI'O 3a YIIAKOBBIBAHUC,

- naty ynakosbiBaHus, mramn OTK.

U3m.

Jluem Ne dokym.

lNodnuck

[lama
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2 HNCIIOJbB30OBAHUE MO HABHAUYUEHHWIO

2.1 TpebGoBaHus 6€301IaCHOCTH

2.1.1 bnoku uaauKanuu ¢ noAkaouéHHbIMU K HUM ['All (matunkm "Xo66ut-TB" ucnonne-
Hus ['1) coorBercTByIOT 10 B3pbhiBo3amuieHHOCTH ['OCT 31610.0, uMeroT ypoBEHBb B3pHIBO3AIH-
Thl ''B3pBIBOOE30OMACHBIN'', OOecreynBaeMblii BHJIaMH B3PBIBO3AIIUTHI '"B3PHIBOHETIPOHUIIACMBIC
o6osouku "d" ('OCT IEC 60079-1-2013) u "uckpobe3omnacHas snekrpudeckas tens "i'' (TOCT
31610.11-2014 (IEC 60079-11:2011)).

2.1.2 TemmepaTypa Hapy>XHOM IIOBEPXHOCTH OJIOKA CEHCOPOB He npesbimaer 85 °C mpu TeM-
neparype okpyxarorieit cpezni 40 °C.

2.1.4 Kopnyc 0610ka MHIMKALMK JTOJKEH OBITh 3a3€MJIEH IIyTE€M IOAKIIOUEHUS KIIEMMBI 3a-
3eMJICHUS K KOHTYpY 3a3emuieHus. [lnomane ceuenus 3a3eMsSIoniero NpoBOIHUKA TOJKHA ObITh HE
MeHee 4 MM, MeCTO 3a3eMJICHHS JOJKHO OBITh 3AlHMIIEHO OT OKHUCICHHS CMa3Koil. Bce BHbI

MOHTa>xa U ACMOHTa>Ka an/I60pa HGO6XOIH/IMO MMPOU3BOAUTH IPHU OTKIIFOYCHHOM IMTUTAHUH.

2.2 DKCcruTyaTalluOHHBIE OTpaHUYCHUS, CBsi3aHHbIe ¢ paboToi ['ATl
2.2.1 Ilpu MoHTaxe OJI0Ka MHAWKALMU HE PEKOMEHYeTCsl YCTaHABJIMBATh €r0 BOIU3U CHJIb-
HO HAarpeBaeMbIX IOBEPXHOCTEW, MCTOYHMKOB BUOpanuu U ucnapsrommx emkocreil. Ha mecte

YCTAaHOBKU HE IOOJIKHO OBITH CHUJIBHBIX ITOTOKOB BO3yXa (BeTpa, CKBO3HSJKOB, BCHTHIALIMOHHBIX

Jlucm

g noTokoB). [Tpu HEOOXOAMMOCTH YCTAaHOBKH 0JIOKa MHIMKAIMK BHE momerieHus, Mmoayib ['AIl (cwm.
©
3 puc. 1) momxeH OBITH 3alIUIIEH OT aTMOC(EPHBIX OCAIKOB U BETPA.
Q
o v
,§ 2.2.2 Tlpu nipoBeZicHUH padOT, CBSI3aHHBIX C MPUMEHCHHEM JIAKOKPACOYHBIX MOKPBITUH WITH
o
= pacTBOpUTENICH B KOHTPOJIUPYEeMOi padoueii 30He, Moaysb ['All ¢ 37eKTpOXUMHUYECKUM CEHCOPOM
_ HEO0OXOIMMO H30JIUPOBATh OT OKPYKAIOLIErO BO3/yXa, HAIPUMEP, C TIOMOIIBIO MOIUITHICHOBBIX
=
[¢)
> MAaKeTOB, HaJieBaeMbIX Ha Moaysb ["AIL
%
§ 2.3 IloaroroBka 6moka naaukanuu B koMmruiekte ¢ ['AIl (matuuka "Xo66ur-TB"
o ucnoaHenus ') x pabote
g 2.3.1 3Bneus 00K MHIMKALIUU U3 YIIaKOBKH.
§) 2.3.2 Eciu T'AIl He monkmtouéH, To noakmounth ['AIl: orBepHyTh crakan momyns ['All,
Q
ycranoBuTh ['All B THe3/1a TUIaThl U HABEPHYTH CTaKaH HA MITYIEp A0 yrnopa. Buumanue! 3akpy-
% yuBaiiTe ctakan ['All Tonbko pykoil, HE MPUMEHSISI AOTMOJHUTEIbHBIN HHCTPYMEHT. [Ipu nmpaBuib-
N HOM TOJKJIFOUCHUH JOTIOTHUTEIBHBIX OIEpaIuii Mo HACTPOWKe OJ0Ka WHAMKAIMK HE TpeOyeTrcs.
Q
o
2 [Tpu HenpaBuinbHOM noakIoueHNH ['All Ha GJ10Ke UHAMKAIINY MOSBISETCS cOOOIIeHHE 00 OmmMOKe.
Q
2
S
o
=
%
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

2.3.2.1 Tlpu mpou3BOACTBE, I yA00CTBa HACTPOMKH M TIOBEPKHU K MPHUOOPY MOIKITIOYACTCS
TecTOBBIN Kabenb (cM. nmpuioxkenue E). biok mHAMKAIMY MOCTAaBIAETCS C MOIAKIOYEHHBIM TECTO-
BbIM Kabenem. Mcnosib30BaHHe TECTOBOrO KabeJisi it padoThl He JOMYCTUMO!

2.3.3 TogxmrounTs 3a3eMiieHue. B 1emax oOecliedeHus 3aIlUTHOTO 3a3€MIIEHHUS, COIVIACHO
rnaBe 7.3 [IYD, kopnyc gaTdyuka J0JDKEH ObITh 3a3eMiieH. J{Jis 3Toro Ha HEM MpPeayCMOTPEH BHEIII-
HUM BUHT 3a3eMiieHus 1 3HaK 3a3emiieHus o 'OCT 21130-75. B kauecTBe 3a3eMIISIOIIMX TTPOBOJ-
HUKOB JIOJDKHBI OBITh UCIIOJI30BAHBI TPOBOJHUKH, CIICIIUATBHO MPEAHA3HAUYCHHBIC /ISl 3TOM IENH.
[Tnomane ceueHus 3a3eMIISFOIIETO MPOBOIHUKA JIOJDKHA OBITH HE MeHee 4 Mm%, MecTo 3a3eMiIeHuUs
JOJKHO OBITh 3alUIIEHO OT OKHCIEHUs cMa3koil. Bce BuIpl MOHTaka M JeMOHTaxa mpubopa
HE00XOIUMO MTPOU3BOIUTH MPU OTKIIFOUEHHOM MMUTAHUU.

2.3.3.1 Ilpu mpuUMEHEHUH >KPaHUPOBAHHOTO KaOems, HKpaH, OXBATBHIBAIOUIMHA IPOBOAHUKU
JUHUY, 3alIUIIAET UX OT Mapa3uTHBIX €MKOCTHBIX CBSI3€ M BHEIIHUX MAarHUTHBIX TMOJIEH. DTOT
9KpaH JI0JKEH ObITh MOJKIIOYEH K 3a3eMJISIOLIEMY BUHTY TOJIBKO B OHOM KpaiiHel Touke. DKpaH ¢
JIPYTOro KOHIIa T0JKEH ObITh OKOHIIOBAH WUJIHM MOAKIIOYEH K CBOOOTHOMY BBIBOJY.

3a3zeMJieHHE DKpaHa C JBYX CTOPOH HEJOIMYCTUMO: M3-3a Pa3HOCTH IMOTEHIIMAJIOB MOTYT BO3-
HUKATh TOKH, KOTOPBIC BEI30BYT HEIIPABIIIBHBIC MIOKA3AHMSI WJIH JIOKHOE cpabaThIBaHUE TATIUKOB.

2.3.3.2 lloaxmrounTs Kabenu K JaTduky. Jis atoro:

- TPOBEPHUTH, YTO MPHUCOCAUHSIEMbIC MPOBOJA OTKIIOYEHBI OT KAKUX-TUOO 3IEKTPHUUECKUX
puOOpOB,;

- MPOBEPUTH, YTO MOJIKIIIOYAEMbI€ ITPOBO/Ia HE TTOAKIIOUYEHBI K ICTOUYHUKY HAIIPSKEHUS

- OTKPYTUTbH CTOMOPHBIA BUHT (C HMIECTUTPAHHBIM yIiyOJeHWEM B TOJIOBKE) M TOJHSTH CTO-
MOPHYIO IJIAHKY;

- OTKPYTHUTh U CHATh KPBIIIKY KOPITYCa,

- IUTACTMACCOBYIO JIMLEBYIO MTaHEIb MTOAJIETh OTBEPTKON U CHATH PYKOH;

- OTBEPHYTH JIBA BUHTA U CHATH BEPXHIOIO ILJIATY;

- 3a4MCTUTh KOHIIbI IPOBOJIOB HA JUIMHY § MM;

- TUIOCKOW OTBEPTKON HAXKaTh HAa CTONOPHBINA phlUar KIEMMHUKA HAKUMHOTO U BCTaBUTh OT'0O-
JIEHHYIO YacTh MPOBOJIa B OTBEPCTUE IO YIIOPA;

- aHAJIOTUYHO TIOJIKJIFOYHUTH BCE OCTAIBHBIE TIPOBOJIA.

CoOopka ocymiectBisieTcss B oOpatHoM mopsiake. Buumanme! OOparture BHUMaHUE Ha Tpa-
BUJILHOCTh coeTuHEHUs 13-KOHTaKTHBIX pa3beMOB Ha BepXHel U OOKOBOII MaTax.

2.3.4 Hactpoiika n kanuOpoBka ['All BeImoJIHEHAa Ha 3aBOJIE-U3TOTOBUTENE M B YCIOBUSAX
SKCIUTyaTanuu He mnpousBoautcs. s 3amenbl 'AIl HeoOxoauMo OTKIIOYMTH NMHUTaHUE OJI0Ka
WHJUKAINK, OTBEpHYTh cTakaH Moayisi ['All, u3Bneub ceHCOp U3 THE3]I IJIAThl, YCTAHOBUTH HOBBIN

CCHCOP U CHOBA HABCPHYTL CTAKAH HA IITYLCP OO YIIOpa. Iloaka0unuTh NUTAHUE O10Ka WHIHUKaIuH.
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2.3.3.3 bnok nnaukanuu B komiuiekte ¢ ['All roToB k padore.

2.4 Tlopsinok paboTel ¢ natunkamu "Xoo66ut-TB" ucnonmnenns I'1

2.4.1 Tlocne BKIIOUEHHS JAaTUYMKA 3aIIyCKaeTCs pekuM nporpesa. Ha nnnnkanuu:

«IIporpeB xx»,
IZIe XX — BpPeMs B CEKyH/axX, OCTaBIIEEeCs JI0 3aBEPILEHHs MIPOrpeBa U BbIXOJA B PEKUM U3Mepe-
Hus. IIpu BKII0OYeHHUH nocjie AJIUTEIbHOr0 NepepbiBa MOKA3aHUS AaTYNKa CTa0WJIN3HPYOTCS
He OoJiee, yeM yepe3 15 MuUHYT.

2.4.2 Pexum uzmepeHus

[Tocne BriItOYEHMs NMUTaHUA U IPOrpeBa JaTUUK paboTaeT B aBTOMATUYECKOM pexume. B
BEPXHEH CTPOKE IUCIUIES BBIBOAMTCS H3MEPEHHOE 3HAUYEHHWE KOHLIEHTPALMM Ta3a U EOUHUIIbI
u3Mepenus. B HmxHel — popmysa n3MepsieMoro rasa.

2.4.3 Pabota ¢ KHOIKaMu

PaGora ¢ KHOIKaAMH BO3MO’KHA TOJIbKO BO B3PbIB00E30NIACHOM IOMEIIeHUH IIPU CHSITOM
BepxHeH Kpbimke npudopa. [lopsmgok paboTe! onvican B mpuiioxennn «PydHoe ynpasieHue npudo-
pom». /[Ins npogedeHusi aBMOHOMHBIX NPOBEPOK 0/10ka uHOukayuu Ge3 demoHmadica (6e3 cHs-
musi KpplWKU) Nocmae/nsiemcsi UHQpakpacHslii ny/abm, KHONKU Komopozo 0yb1upyiom Kaaeu-
amypy 6/10ka uHOUKayuu.

2.4.4 KackaJl TOKOBOI'O BbIXOJa 00€CIIEYMBAET CHUTHAJI MPONOPLUUOHAIBHBIA KOHLEHTPALUU

Jlucm

©
S KOHTpPOJIMpyeMOro raza. CxeMa NOoJKJII0YEHHS NPUBEJCHA B IPUIIOKEHHH.
e}
; 245 Pabora opraHoB WHJAUKALMU TPH JOCTHUKEHHWU TOPOTOBbIX YPOBHEH
S
S KOHIIEHTpAI[1MH rasa.
=
4.5. JI. TOPIOYMX M TOKCHYHBIX Ta30B CHUTHAIM3UPYETCS IMPEBBIIIEHUE MOPOrOBBIX

2451 V!
§ YPOBHEN B COOTBETCTBUM C IOpOramu, ycTaHoBieHHbIMHM B ['All; nis kuciopomHoro kaHana, Io
=~
; YMOJIYaHHIO, CUTHAIM3UPYETCS CHM)KEHHE KOHLEHTPALMH KHUCIOPOAA HHUKE IOPOrOBOTO YPOBHS
é* ["ATl, HO 10 3ampocy AOMyCKAaeTCs U Apyras JOTUKA.

2.4.5.2 Tlpu yBenmU4eHUU COJIEPIKAHHUS KOHTPOJIMPYEMOTO Ta3a B TOYKE KOHTPOJIS 0 YPOBHS
Q1
g NEpBOTro MMOpora Ha JIMLEBON NaHenu 0J10Ka MHIUKAIMK 3aropurcs ceeroanon "[lopor 1.
S
3 2.4.5.3 Ilpu yBenmu4eHUH COJIEpKaHUS KOHTPOJIUPYEMOTro ra3za B TOUKE KOHTPOJS IO YPOBHS
™
@ BTOPOTO MOpOTa Ha JUIEeBOW MaHenu 0J10Kka HHAMKAIKK 3aroputcs ceetoauon " [lopor 2".
o 2.4.5.4 Tlpu yBemMYEeHUU COJIEPIKAHHUS KOHTPOJIHUPYEMOTO Ta3a B TOYKE KOHTPOJIS J0 YPOBHS
3 TPEThEro Mopora Ha JUIEBOM MaHenu 0J0Ka HHAWKALUK 3aroputcs ceeroauon " ITopor 3",
S
Q
o
S
=
8
=
S
o
=
%
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

2.4.6 KaaubpoBka

2.4.6.1 Jlns 3amMTHl OT HECAHKIIMOHUPOBAHHOTO M3MEHEHHUs HACTPOEK OJOKa WHIMKAIIUU

BXOJ] B MeHI0 «KannOpoBKkay» 3aluInéH mapoaeM.

2.4.6.2 Pab6ora B meHto "KanubpoBka" onucana B «MHCTPYKIIUU TTO PYYHOMY YIIPABICHHUIO

6soka naauKanuny» ([Ipunoxenne b ).

2.5 Bo3MoskHbIE HEUCITPABHOCTHU U CIIOCOOBI UX YCTPaHEHUS

Tabmuua 6 — Bo3MokHbIE HEUCIIPABHOCTH OJIOKOB M UX YCTPaHEHUE

HaumenoBanue HCUCITPABHOCTH,
BHCIIHEEC IIPOABIICHHUE U
AOHNOJHHUTCIbHBIC ITPU3HAKN

Beposthas
MIpUYHHA

MeTton ycrpaHeHus

1.Buz BEIXOIHOTO KO/a HE U3MEH -
€TCs MPH MOIa4€ U3MEPAEMOro ra3za
Ha ['All, cria BRIXOZHOTO ITOCTOSH-
HOTO TOKa HE U3MCHSCTCS, II0Ka3a-
HHS Ha JTHCINIEC HE U3MEHSIIOTCS

Hewucnpagen nnu
BBIpaboTaN pecypce
CEHCOop raza
HewncnpaBna nmuHus
CBs3M OJI0Ka MHIU-
kauuu ¢ ['All

3amenuts I'All Ha MecTe nin 3a-
MeHUTH ceHcop B I'All nHa npen-
NPUSTUU-U3TOTOBUTEIIE
HanpaButh 0710k MHIUKAIIUU HA
NPEaNPUITUE-U3TOTOBUTEIb JIJIs
peMoHTa

2. By BEIXOHOI0O KOJa MIIH ITOKa-
3aHHUs Ha JHCIUICEC HE N3MEHSIOTCS
IIpH MOJA4Ye U3MEPSIEMOr0 ra3a Ha
I'AIl, cuia BEIXOJHOTO ITIOCTOSTHHOI'O
TOKa U3MCHSCTCSI B COOTBETCTBHUH C
kanmuoposkoit ['All

Hewncnpasen npaii-
Bep RS485 win
JUCIIIIEH, COOTBET-
CTBEHHO

HanpaButh 010K MHIUKAIIMH HA
NPEANPUATUE-U3TOTOBUTEND HJIS
peMOHTa

2. Bun BEIXOQHOTO KOJa U IIOKa3a-
HUs Ha JUCIUIEE MIPHU IT0Aade u3Me-
psiemoro raza Ha ['AIl cooTBeTcTBY-
10T kanubposke ["All, cuna BeIXOA-
HOT'O ITOCTOSIHHOTO TOKa HE COOTBET-
ctByeT Kanmuoposke ['All

HencrnpaBna cxema
TOKOBOI'O BBIXOJa

HampaButh 010K HHIUKAIMKA HA
MPEANPUATUE-U3TOTOBUTEID IS
pEMOHTA

CormnpoTHuBiIeHUE
HArpy304HOTO pe-
3UCTOpA B KIIMEHT-
CKOM OJI0Ke, Ooitee
I[OHYCTI/IMOFO

VY cTaHOBUTH HArPY304YHBIN PE3U-
CTOpP B COOTBETCTBUU C (hOPMYJIOH:
Riarp. [OM] <

{(Unie[B] - 11) /0.022} [Om]

3. COoii JIMHUHU CBA3U C OJIOKOM WH-
B1§700€:1007051

Hapymien koHTakT
B HOKHUMHOM
KJIEMMHHUKE WIN
HEUCIPaBEH Kabenb

3a4UCTUTH KOHTAKTHBIE IOBEPXHO-
ctu kabens. [IpoBeputsh ucnpan-
HOCThH Kabers.

U3m.
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

3 TEXHHUYECKOE OBCIYXHUBAHUE

3.1 Texnudeckoe oOCITyXHBaHHE OJIOKA WHAUKAIMHA 3aKJIOYAETCS B MEPHOIMYCCKHUX
OCMOTpAaX M MPOBEPKE TEXHUIECKOTO COCTOSHUSI.

[Tpu mepuouIecKuxX 0CMOTPax HEOOXOAMMO IPOBEPSTH:

- IEJIOCTHOCTh 000JI0YEK, OTCYTCTBUE HAa HUX KOPPO3UH M JPYTHUX TOBPEKICHUI;

- HAJIMYNEC BCCX erHe)KHBIX I[eTaJIefI 1 UX DJICMCHTOB,

- HaJIMYHE U IIEJOCTHOCTD IUIOMO;

- HaJIMYHe MapKUPOBKH B3PHIBO3AIIHTHI;

- COCTOSIHHME 3a3¢€MJICHHUS M 3a3eMIISIIOIIMX KJeMM (IIMUJICK) OJIOKOB CTAIIMOHAPHOIO HCIIOJI-
HCHHA. 3a3CMJISIOIINUEC KIIECMMBbI JOJI>)KHEI 6BITL 3aT$IHYTbI;

- COCTOSTHUE KaOENbHBIX Pa3beMOB: Ka0ellb HE JIOJDKEH BBIICPTUBATHCS M HE JOJDKCH IIPOBO-
pauuBaThCA B y3JI€ YIUIOTHCHUS;

3.2 DOkcmnyaranusi O0710Ka WHIUKAIMU C TOBPEXACHUSIMH U JIPYTMMH HEUCIPAaBHOCTSIMHU

KaTCropn4CcCKu 3arnpeuiacTcs.
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4 XPAHEHUWE U TPAHCIIOPTUPOBAHUE

4.1 biOKY WHAMKALWU JOJDKHBI XPAHUTHCS B YIIAKOBKE Y IOTPEOUTENS B 3aKPHITHIX MTOMEIIe-
HMsX B ycioBusax xpanenus I cormacao IOCT 15150 npu Temneparype ot Muyc 50° 1o mmoc 50°
C.

4.2 Bo3ayx B IOMELICHUSAX HE JIOJDKEH COJEPIKaTh BPEIHBIX MTPUMeECeH, BEI3BIBAIOIINX KOPPO-
3MI0 MAaTEPUAIIOB U PA3PYLIAIOIINX U30JISIIHUIO.

4.3 Pa3zmMernienue OJIOKOB MHIMKAIMKM B XPAaHWIMIIAX JIOJDKHO OOECIIEYMBATH MX CBOOOIHOE
nepeMeIieHre U J0CTyl K HUM. PaccrossHue MeXIy OTONUTEIbHBIMU YCTPOHCTBAMH XPaHWINIL U
OJI0KaM¥ MHAWKAIMY JO0JDKHO OBITh He MeHee 0,5 M.

4.4 TpancnopTupoBaHHe OJOKOB MHAMKALMM IPOU3BOAMTCA BCEMM BUAAMM TpPAaHCIOpPTa B
KPBITBIX TPAHCIOPTHBIX cpeAcTBax Mo yciaoBusMm xpaHeHus I cormacno I'OCT 15150 npu temnepa-
Type ot munyc 50° 1o mwioc 50° C.

4.5 Tlpu TpaHCHOPTUPOBAHUHU CAMOJICTOM OJIOKM WHAWKAIMK JOJDKHBI OBITH Pa3MEICHBI B
OTaIUIMBAEMBIX TEPMETH3UPOBAHHBIX OTCEKaX.

4.6 He nomyckaercst nepeBo3ka 0JIOKOB MHIMKALMU B TPAHCIIOPTHBIX CPEACTBAX, IIEPEBO3SI-
IIMX aKTHBHO JICWCTBYIOIINE XUMUKATHI, @ TAKXKE C HATNYMEM LIEMEHTHOM U YrOJILHOM ITBUTH.

4.7 Bo Bpems mOrpy30-pasrpy30uHbIX padOT M TPAHCIOPTUPOBAHUS KOPOOKH (MM TpaHC-

MOPTHBIC TIAKETHI) HE JOJDKHBI MTOBEPTraThCsl PE3KUM yaapaM M BO3JICHCTBUIO aTMOC(HEPHBIX Oca-
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

5 TAPAHTHUU U3TOTOBUTEJIA

5.1 V3roTtoBuTeNh TrapaHTUPYET COOTBETCTBHE OJIOKOB WHAMKAIMHM TPEOOBAHUSM TEXHHYE-

ckux ycnosuii JIIIIOI'.413411.012.'1 TY npu cobmtoieHun moTpeduTeneM yCIOBHA dKCIUTyaTa-

U, XpAaHCHUA U TPAHCIIOPTUPOBAHHA.

5.2 lapaHTHIHBIA CPOK IKCILTyaTallMK OJOKOB MHIUKAIMK — 12 MeCSAIEeB C JaThl OTTPY3KH

HOTPEOUTEIIIO.

5.3 'apanTuiHbIN CPOK XpaHEHUsSI — 6 MECALIEB C JIaThl U3rOTOBJICHHUS.
5.4 'apaHTUHHBINA CPOK KCILTyaTalluH MOCJIE PEMOHTA — 6 MECSIIEB C JJaThl U3TOTOBJICHHUSI.

5.5 NapaHTUHBIA PEMOHT OCYIIECTBIISCT NPEANPUATAC-U3TOTOBUTENb:

000 "Unpopmanaautuka',
Poccus, 194223 Cankrt-IlerepOypr, yinua Kypuarosa, nom 10, iutepa U, komuara 179.
Tea/paxc: +7(812)5522942, +7(812)5916705, +7(812)3364206 (MHOrOKaHAIBHBII).

E-mail: <mailto:mail@info.sp.ru>
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

6 CBEJAEHUA O PEKIIAMALIMAX

6.1 Ilpu oOHapyXeHHH HEUCIPABHOCTH OJIOKOB HHIWKAIUA B TMEPHOJ] TapaHTUHHBIX

00513aTCIILCTB HOTpe6I/ITCJI€M JOJIDKCH OBITH COCTaBJICH aKT O HCOGXOI[I/IMOCTI/I PEMOHTAa U

HaITpaBJICH Ha MPCAIPUATUC-U3TOTOBUTEIIb 110 aAPECY:

194223, r. Cankrt-IletepOypr, a/a 4, 000 "UnpopmanannrTuka'
nin

00O "UnpopmanaanTuka',
Poccus, 194223 Cankr-IletepOypr, yia. Kypuarosa, a. 10.
Ten/paxc: +7(812)5522942, +7(812)5916705, +7(812)3364206 (MHOTOKAHAIBHBIH).

E-mail: mailto:mail@infogas.ru
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

7

CBUIETEJIBCTBO O ITPUEMKE

7.1 brok nnaukaruu "Xo66ut-TB-I'1" 3aBoackoii HOMEp

COOTBETCTBYET

texuudyeckuM ycioBusim JIITHOI'.413411.012.1'1 TY u npu3HaH TOAHBIM JUIS SKCILTyaTaIHH.

JlaTa BbImycka

Havansauk OTK

(Toamnucek)

(@1.0)

U3m.
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

IIpnioxenne A. .
MPOTOKOJIbBI BHEHIHUX KOMMYHUKAILIUU.

[TognepxuBaercs padboTa 1Mo CJICIYIONTUMHU TPOTOKOJIAM:
- JlaTuuku

- XooouTt

- MODBUS

1. TIIporokon «[JaTuuku».

OcHoBHOe Ha3HaueHHe — paboTa B ceTu 6/10ka KoMMyTaruu U yripaBiaeHus (BKY)
JIIITFOI'.413411.024 TY, nocTas/isieMOro 10 3arnpocy AJ1s yrpaBieH:s BHELLHUMU UCII0JI-
HUTE/IbHBIMU YCTPONCTBaMH.

ITo orHomennto kK BKY 610k nHaukanun «Xo66ut-TB-I"1» Takoe ke yCTPONCTBO, UTO U
0JI0K aTuMKa APYryux razoaHanan3atopos rpou3eogctBa OO0 "MiHbopMaHanuTHKa',
Harpumep, "OKA" nm "Xob6ur-T" (nanee — JaTumk).

HMatuvk «Xo66ut-TB-I"1» — naccMBHOE yCTPOWCTBO.

laHHBIE OT AATYMKa MOTYT OBITH IMOJTyUeHbI TOBLKO TI0 3arpocy.

I71s1 BCcex 3ampoCoB JaTuMK Bcerzia GopMHUpYeT OTBETHYIO HHGOPMaLMio. ITo MO0 3ampa-
[IMBaeMble JJaHHBIE, IU00 KO/ TIOATBEPXKIeHMUS.

Ckopoctb cBsizu: 9600 6uT/cexk

dopwmar repeaun JaHHBIX: Tlepegada U mpuéM 9 6uT (¢ 6utom KoHTposist). OT AaTurKa
3HaueHue 9-ro bura —Bcerza 0. Komuuectso cron-omr — 1.

Bb160p paboThI 110 TIPOTOKOY «/]aTUMKKU» ¥ HACTPOMKA TTapaMeTPOB MTPOTOKO/IA BBITTO/IHSI-
10TCA 110 MYHKTY MeHI0 «HacTpoiika — Hactpoiika RS — [laTuvku».

Appecanus

Appecarius 1o 9-my oury.

AJipec gaTurKa nochlIaeTcs repe nepefaueli KakKao0ro 3arpoca.

B 1CX0HOM COCTOSIHUY IaTUMK HAXOAUTCS B PEXKUMe OXKUJJaHUS afipeca, T.e. OKUJaHus
ripréma C efiHULeH 110 9-my 6uTy. [Tocsie mpuéma azipeca JaTUMK TIEPEKTIOUAETCS B PEXKUM
npuéMa JJaHHBIX , a TIepeiarolijasi CTOpOHa repeaéT 3anpoc (JaHHbIe) C HY/IEM 10 9-My OU-
Ty.

[Toce mepefiaur OTBETHOM MH(POPMAIMK JaTUYNK BHOBb IMEPEXOJUT B PEXXUM OXKU/IaHUS aji-
peca.

CTpyKTypa NOCHUIKH

- baiiT c kogom 0x7e;

- IJTVHa MAaCCHBA AAHHBIX, 1 6aifT. [I1MHa MIMEeHHO Mepe/iaBaeMbIX JIaHHbIX, T.€. He BKJIIO-
yasi

crapToBbii OalT (0x7e), 6aliT A/TMHBI ¥ OAHTHI KOHTPOIBHOW CYMMBI.

- JAHHbIE

- KOHTPOJ/IbHas CyMMa, /iBa OaiiTa. [Topszok ciiefoBaHus: MmN OaiT, cTapiuvii 6aiT.

CTpyKTypa MOCHI/IKM OJMHAKOBAst KaK /I/Is 3aIPOCOB TIOChUIaeMbIX B JATUYMK, TaK U /I/Is JaH-
HBIX, TI0JTy4aeMbIX OT JIaTuMKa.

KoHTposibHast CyMMa pacCUMTHIBAETCS T10 Tiepe/jaBaeMbIM JIaHHBIM U He BK/TFOYaeT CTapTo-
BbI OaiiT (0x7e) 1 6aliT A/IMHBI TOCHUIKH.

[Ipumep nporpaMMbl pacuéTa KOHTPOJIbHOM CyMMBI Ha «C».

/*
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R_crc. Pacuét KOHTpPOIBHOM CyMMBI

Bxopn: pMas — agpec MmaccuBa

Size — piHa MaccuBa

Bo3BpaiijaemMoe 3HaueHNe — pacCUMTaHHasi KOHTPOJIbHAsi CyMMa, 2 Oaiita
*/

WORD R_crc(LPCVOID pMas, int Size)

{

WORD Cirgc;

int i,j;

BYTE * pMas_byte;

pMas_byte=(BYTE *) pMas;
Crc=0xffff;
for(i=0;i<Size;i++)

{

Crc= Crc N *pMas_byte;
for(j=0;j<8;j++)

{

if( ((Crc/2)*2) 1= Crc)
Crc=(Crc/2) A 40961;
else

Crc=Crc/2;

}

pMas_byte++;

}

return Crc;

}

©
g
3
S
3 ITaHHBIe TEKYIIIEr0 COCTOSIHUS JaTUMKa MOTYT ObITh MOTyU€eHbI 110 3arpocy ¢ kogom 0x1a.
2
’§ [TepenaBaemMble jaHHbIE:
- Koz 3anpoca Ox1a
§ [TpuHUMaeMble JaHHBIE:
© - 6aliT Kozia laHHBIX — 0x9a
< - AT NPU3HAKOB COCTOSHUS
0] o v v
< - 3HaUeHWe BXO/IHOTO CUTHa/a B BosIbTax. 4 Oaiita B (hopmare ¢ miaBatoiieii Toukoii PIC.
[Mopsiiok cyieoBaHust 6AMT — OT M/IA/IIIETO K CTapIleMy.
S - 3HaUeHKe KOHLIEHTPAI[UM B 3a/]JaHHBIX eIMHUIIAX U3MepeHus. 4 OaiiTa B opmare CIijiaBa-
g ower Toukou PIC.
S o
s [MTopsgoK ciiefiloBaHUsT OANT — OT M/IQ/IIIIETO K CTapIeMy
§ - baliT Ko/la THIa rasa
- GaliT Ko/la TUM JaTYhKa
© 9
S baut npr3HakoB COCTOSHUS:
o]
S
§ Otka3 nat- |/laHHbBIE Beixon B otpu- |Hapymenue | Hapymenue |Hapymenue
S YyHKa TOTOBBI narespHyto 06- | mo I1C3 o T1C2 o [1C1
8 JJaCTh
S
o
=
2 Jluem
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

OTKa3 AaT4YuKa - 0TKa3, 00HApy>KeHHBIN ITPOrpaMMOM 1aTUMKa.

JlaHHbIe FOTOBBI — [1PYU BK/IIOUEHNH BbI/IEP)KUBAeTCsl MHTepBa/l BpeMeHU Ha yCTaHOBJ/IeHHe
ceHcopa B pabouee COCTOsIHUE, U B TeUeHHe 3TOr0 BpeMeHH H3MepeHUe He BefiéTcst. [locse mo-
JIy4eHUs I1epBbIX pe3y/IbTaTOB yCTaHAB/IMBAETCS IIPU3HAK TOTOBHOCTH [JaHHBIX.

Bbixoj B oTpHIaTe/IbH. 00/1aCTh — BBIXO/, B OTPHULaTe/IbHYI0 00/1aCTh 3a 3a/jaHHbIe Mpe/iesibl.
Hapymenue no IIC 1 — HapyIieHHe 110 TIepBOMY TIOPOTY CpabaThiBaHMUSI.

Hapymenue nio IIC 2 — HapyIiieHre 110 BTOPOMY TTOPOTy cpabaThIBaHUSI.

Hapymenue no IIC 3 — HapyIeHye 10 TpeTbeMy Mopory cpabaThIBaHUSI.

Kopap! Tvros rasos onpegenstorcs Tariom ['ATL
ITpoTokoa «X000HuT».

OcHoBHOe Ha3HaueHHe — pabora c [TK co cimy>keOHBIMU ITPOTpaMMaMHu.

MoskeT OBITh UCITIOJTb30BAH /15l TIOJTYUYeHUSsT IaHHBIX TeKYII[Er0 COCTOSTHHUS.

MoskeT ObITh MCIT0/Tb30BaH KaK MPHU HETIOCPeICTBEHHOM TO/IK/TFOUeHUH JJaTurKa «X000uT-TB-
I'1» k TIK, Tak u A1t paboThl ¢ AaTYMKOM «X000uT-TB-I"1» uepe3 BKY.

[TaccHMBHBIM yCTPOMCTBOM MOXKET ObITh AaTuuK «X066ut-TB-I"1», BKY.

ITaHHBIE MOT'YT OBITH TTOJTyYeHbI TOJILKO TI0 3aTpocCy.

Ilnist Bcex 3ampocoB Bcera (hopMUPYeTCsl OTBeTHas MHGopMalus. ITo JMbo 3arpaliiBaeMble
JaHHbIe, MO0 KO/ TIOATBEPXKIEHHMS.

MoskeT ObITh 3aflaHa B CKOPOCTh Tiepeiaud B Auara3one: 2400 - 115200 6ut/cek.

MoskeT 3aziaHa paboTa ¢ azpecarieit u 6e3 azpecariu.

PaboTa c agpecaryeit rpegHa3sHaueHa A1t pabotsl ¢ ITK ¢ HeCKOJTBKUMH YCTPOWCTBAMH.
PabGota 6e3 afipecaruu rpejHa3HaueHa it pabotsl ¢ [TK ¢ 0HUM yCTPOMCTBOM.

Br160p paboThl 10 IPOTOKOTYy «X000UT» M HaCTPOMKa IapaMeTpPOB MPOTOKOJIa BHITIOHSI-
I0TCS 110 TTYHKTY MeHIo «Hacrpoiika — Hactpoiika RS — Xo066uT».

Pa6ora c agpecanuei.

dopmat nepejau AaHHBIX - 9 6UT (C 6uTOM KOHTpOUIsT). KomuecTBo cTom-6muT — 1.
Appecarus 1o 9-my oury.

Appec macCUBHOTO YCTPOMCTBA MOCKHI/IAeTCS TIepe/i Tiepeiaueil KayKZoro 3ampoca.

B MCXOZHOM COCTOSTHMM YCTPONCTBO HAaXOJUTCS B PEXKUMe OXKHM/JaHUS afipeca, T.e. OKU/ia-
HUs IpUéMa ¢ euHULIEN 10 9-My 6uty. [Toce mpuéma azpeca yCTPOMCTBO MEPeK/IIoUaeTcst
B PEXKUM TpUEMa JIaHHBIX , a Tiepe/jarolijasi CTOPOHA Tiepe/jaéT 3ampoc (JJaHHbIE) C HYJIeBbIM
3HaueHWeM 110 9-my OuUTy.

OTBeTHbIe JJaHHbBIE BCET/IA TIepe/Iat0TCs C HYJIEBBIM 3HAaUeHWEM 110 9-My OUTY.

[Tocne mepefaun OTBETHOM MH(MOPMAIMK YCTPOMCTBO BHOBD TIEPEXONT B PEXXUM OXKUIAHUS
azipeca.

Pab6ora 6e3 agpecanuu.
dopmMmar nepejauu aHHBIX - 8 6UT (6e3 6uta KOHTpOsT). KommuecTBo cTom-6uT — 1.

CTpyKTypa NOCBUIKH

- baiit c Kogom 0x7e;

- IJTMHa MAaCCHUBA AAHHBIX, 1 6aifT. [IMHa MIMEHHO repe/iaBaeMbIX JJaHHbIX, T.e. He BKJTIO-
yasi
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lModnuck u ama

UnHe. Ne dy6ir.
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lModnuck u ama

UHe. Ne roorn.

CTapTOBbIM OalT (0X7e), OalT AMHBI U OAWTHI KOHTPOJIBHON CYMMBI.

- JaHHbIe

- KOHTPOJIbHAsi CyMMa, /iBa Oaiita. [TopsAoK ciiejoBaHuMs: MIZIINE OaliT, cTapiivii OaiT.
CTpyKTypa MOChUIKYA 0/JMHAKOBast KaK [ijisl 3a1IpPOCOB, TIOChI/IaeMbIX B IaTUMK, TaK U JJaHHBIX,
T0JTy4aeMbIX OT JIaTYMKaA.

KoHTposbHasi CyMMa pacCUMTBIBAaeTCs TI0 TlepeZiaBaeMbIM JaHHBIM U He BKJ/IFOUaeT CTapTo-
BbIi OalT (0x7€) 1 6alT JIMHBI TOCHUTKH.

KonTpomnbHast cymma CRC-16 paccunThIBaeTCst aHaJIOTMUYHO TOMY, KaK IpH paboTe 110 Tpo-
TOKOJy «/laTunkm».

CTpyKTypa JaHHBIX 3ampoca K JaTuhKy «Xo060ut-TB-I"1» rpu HermocpejCTBEHHOM IO/ -
KmroueHud K [1K:

- baiit c kogom 0x00

- baiiT c kogom 0x00

- 6aliT c KoJoM 3arfpoca

- DaliThI IaHHBIX 3arpoca

CTpyKTypa JaHHBIX 3ampoca K AaTuuky «Xo66ut-TB-I'1» npu paboTe uepe3 BKY:
- 6aiit ¢ kogom 0x01

- baliT c agpecom maturka «Xo06ut-TB-I'1» B cetn BKY

- OaliT C KO/[OM 3ampoca

- GaliThl JAHHBIX 3arpoca

[anee mpe/cTaB/eHbI 3aTIPOCHI /IS TOJTyYeHUsT JaHHBIX OT AaTyrka «Xo00uT-TB-I"1».
laHHBIe 3arpOCOB TIpe/CTaB/eHbl 0e3 TIepBhIX ABYX 0alT, onpeesstonux paboTy npu
HerocpeCcTBeHHOM MnogkmoueHnu K [TK nmm yepes BKY.

Kop 3anpoca 0x1a.
UreHue MaccHBa NapaMeTpPOB TeKYILero COCTOSHMS 110 3a/[laHHOMY KaHaJIy.

[lepenaBaeMsble faHHbIE:
- Koz 3anpoca - Oxla
- HOMep KaHaia - 0.

IIpvHUMaeMble JaHHbIE:
- Kog, gaHHbix 0x9a
- naHHbIe, 11 GaiiT.

[laHHBIe — /laHHbIe 110 KaHa/y M3 MacCHBa TeKYIMX COCTOSHUM:

- GaliT IPU3HAKOB COCTOSTHUS

- 3HaUeHHe BXO/IHOTO cUrHasna. 4 6aiita B popmare C riaBaroreil TOUKou.
- 3HaueHUe KOHLIeHTpaluu. 4 6aiita B popmare C IiaBarolieil TOuKo.

- baliT Ko/la THIA rasa

- GaliT Kozla TUMA AaTuMKa.

Jlucm

NKOr.413411.012.r1 P

U3m.

Jlucm

23

Ne dokym. lModnuck | dama




lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

[TapameTpsl ¢ TiaBatolleld TOUKou nepegatorcs B ¢popmare IEEE 754.
[Topsiiok cyiefioBaHus 6aT — OT MJIAZIIIIETO K CTapIIieMy.

balT npr3HaKoB COCTOSIHUS:

Otkas Haunusle ro- | Beixon B or- | Hapyienue | Hapyiienue| HapyieHue
TOBBI puLiaTesIbH. o [1C 3 o [1C 2 ro [IC 1
obacTb

Kopap! Tvros rasos onpegenstorcs Tariom ['ATL

IIporokon «MODBUS».
Pa6orta no rpotokony «MODBUS RTUx.

Bri6op paboTei o mpotokosiy MODBUS RTU u HacTpoiika mapaMeTpoOB TIPOTOKOJIA BbI-
TIOJIHAIOTCA 10 MYHKTY MeHto «HacTporika — Hactpoiika RS — MODBUSH».

Ilanee MpUBOAMTCS ONHMCAHKE PETUCTPOB /11 MHOTOKaHA/TbHBIX TPUOOPOB U MOTHOCTBIO
MOAXOUT JIJIs1 OJJHOKaHA/ILHOTO TIprbopa - JaTurka «Xo00uT-TB-I"1».

ITo npotokony MODBUS RTU B03MOXXHO cliefyroliiee:
- IO/TyYeHre TIPU3HAKOB COCTOSIHUS U TeKYIIMX 3HaUeHWH KOHL|eHTpaL1i 110 KaHaaam

- paboTa ¢ )KypHa/IoM pervucTparym.

[MonaepkuBaeMble (QyHKLIAU:

Kon ¢pynknun Onucanne
dec(hex)

3 (0x03) UreHne 3HAYCHU I U3 HECKOJIILKUX PETHCTPOB XPaHCHHS
(Read Holding Registers)

16 (0x10) Y CTaHOBUTH HOBBIE 3HAYCHHS HECKOJIBKUX MOCIIEI0BA-
TenbHBIX peructpos (Force multiple registers)

Bce peructpbl pa30uThl Ha TPYMIIHL.

HpI/I BBIITOJIHCHHHU OICpaliin YTCHUSI/3aITUCU PErucTpoOB JOJI’KHA 3allpallinBaTbCA pa60Ta
TOJIBKO C pEeTuCTpaMun 3aJIaHHOI\/II TPYIIIIbI, 3aaBA€MBIC aAPECOM IIEPBOr0 pErucTpa 1 Ko-

JMYECTBOM peructpoB. [IpH BbIXoe 3a mpeaessl Tpynsl 00paboTKa 3anpoca He Bbl-
MOJIHSETCS.
Jiist GOoNBbIIMHCTBA TPYII PETUCTPOB JOCTYITHA TOJIBKO ONEPAIUs YTSHHUS.

Peructpsr 0 — 40.
[TapameTpsI TEKYIIETO COCTOSIHHS 10 KaHAIaM U3MEPEHHSI.
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Tonpko yTeHue.

Peructpsr: 90-109.

PerucTpsl 151 4TEHUS TaHHBIX O MapaMeTpax KypHalla U HEKOTOPBIX MapaMeTax KOH-
dburypanuu npudopa: KOJIMUECTBO 3aMUCe, JJIMHA 3aITUCH B KOJIMYECTBE PETUCTPOB U
T.J.

Kozp! THIIOB ra3oB Mo KaHaiaMm 1o o0IIel HyMepauu.

TonbKo uTeHHE.

Peructpsr: 110-115.
Peructpsl mapameTpoB paboTHI C )KypHAJIOM Ha BHEIITHEH ITaMsITH.
UreHne/3anuch.

Perucrpsr: 120-229.
Peructpsl st YTE€HUS 3alIUCEH U3 )KypHaia peruCTpalUu.
Tonpko uTeHUE.

Peructpsr: 230-245.
JlaHHBIE O eIMHUIIAX U3MEPEHUS 110 KaHalaM.
Tonpko uTeHUE.

Ta6m/1ua PErucCTpOB AJIA YTCHUA TCKYIIUX 3HAUCHHUI B IIPU3HAKOB COCTOAHUS 110 KaHa-
JJaM:

g Peructp dec(hex) Onucanue Tun
©
(e}
3 0(0x00) [TpusHaku cocTostHus OJI0Ka UINT16
[§)
S
"':§ 1-2 (0x01-0x02) |Konnenrparus mo kaHamy Nel FLOAT
3-4 (0x03-0x04) |Konmenrpamnus mo kanary Ne2 FLOAT

g
S 5-6 (0x05-0x06) |Konuenrpamnus mo kanary No3 FLOAT
%
é:d 7-8 (0x07-0x08) |Kouuentparus mo kanary Ned FLOAT
o 9-10 (0x09-0x0A) | Konmenrparus mo kanamy NS FLOAT
v
3 11-12(0x0B-0x0C) | Konuenrpanuus 1o kanamy Ne6 FLOAT
s
®©
Q 13-14 (0XOD-0X0E) | KonuenTparus no kanamy Ne7 FLOAT
S 15-16 (0xO0F-0x10) | Konnenrpanus mo kaHamy Ne§ FLOAT
©
E 17-18 (0x11-0x12) | KonmenTparus o kanaimy Ne9 FLOAT
(&)
S
'§ 19-20 (0x13-0x14) | KonuenTtparus mo kanary NelQ FLOAT
N

21-22 (0x15-0x16) | Konuenrpamus mo kaHamy Nel 1 FLOAT
S
S
2 Jlucm
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23-24 (0x17-0x18) | Konmenrparus mo kaxamy Nel2 FLOAT
25-26 (0x19-0x1A) | Konnenrpanus o kaHary Nel3 FLOAT
27-28 (0x1B-0x1C) | KonmenTparus o kanaiay Nel4 FLOAT
29-30 (0x1D-0x1E) | KonuenTparus mo kanamy Nel5 FLOAT
31-32 (Ox1F-0x20) | Konuenrparus mo kanamry Nel6 FLOAT
33 (0x21) [Mpu3naku cocrosiaus kanamna Nel u Ne2 UINT16
34 (0x22) [TpusHaku cocrostuus Kanana Ne3 u Ned UINT16
35 (0x23) [TpusHaku cocrostuus Kanana NeS u Ne6 UINT16
36 (0x24) [Mpu3naku cocrosiaus Kanama Ne7 u Ne§ UINT16
37(0x25) [Tpusznaku cocrosiaus kanaia Ne9 u Nel0 | UINT16
38(0x26) [Tpusnaku cocrosinus kanana Nell u Ne12| UINT16
39(0x27) [Mpu3naku cocrosiaus kanana Nel3 u Nel4| UINT16
40(0x28) [Mpu3naku cocrosiaus kanama Nel5 u Nel6| UINT16

UINT16 — 16-u 6utHOEe O6e33HaKOBOE LIENIOE.
FLOAT — 32-x GuTHOe umcIIo ¢ miiaBarolei 3ansatoi no cranaapry |IEEE-754 . Pacnonaraercs
B JIBYX CMEXHBIX peructpax. [lopsgok ciegoBanus 0aiiToB: muiaamue a8a 0aiiTa B perucTpe ¢

MEHBIIIUM aJJPecoM, cTapiue 1Ba OaiiTa B perucTpe ¢ O0JIBLINM aApECOM.

[Mpuznaku coctosiaus 61oka (peructp 0 (0x00)):

Crapuuii 6aiiT

Muaaaumii 6aiT

15| 14 13|12|11|10| 9

8| 7 6 5 4 3 2

KonnuectBo kaHanos

KonnuecTBo KaHaIOB - KOJIMYECTBO KaHAJIOB, 33JJaHHOE B KOH(PUTypaluu npudopa.

[Tpusnaku cocrossamst kanana Nel u Ne2 (peructp 33(0x21)):

Crapmmii 6aiiT

Muanmuii 0aT

[Ipu3naku coctosHus KaHana Ne2

IIpu3naku cocrossHus kaHana Nel
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HpI/I3HaKI/I COCTOSIHMS KaHaJla.

7 6 5 4 3 2 1 0

AKTHBEH OTxa3 [annbie Brixon B | Hapymenue| Hapymenue| Hapymen.
rotoBsl |orpuuarensH. 1o I[IC3 noIIC2 | moIIC 1
obnactb

AXTHBeH — KaHaJl akTHBeH (0OpabaTbiBaeTcs ).

Otka3 — b0 oTka3 Ha UK CBsi3u ['ATl ¢ 6;10koM vHAMKaLmM, 1u60 I'ATT He OAKTIOUEH,
mibo I'ATIl HencTipaBeH.

[laHHBIe TOTOBBI — NP BK/IFOUEHUM NTPUO0Opa BbIIeP>KUBAETCsI MHTEPBa/l BpeMeHU Ha yCTaHOB
CeHCOpOB B pabouee COCTOsSIHUE U B TeueHUe 3TOr0 BpeMeHU u3MepeHue He BefiéTcs. [Tocse mo-
JIyueHUsi TIepBbIX pe3y/bTaTOB yCTAHAB/IMBAETCS MPU3HAK TOTOBHOCTH JJaHHBIX.

BbIxo/ B oTpuLiaTe/ibH. 00/1aCTh — BBIXO/] B OTPHULATeIbHYIO 00/1aCTh 3a 3a/jJaHHbIe TIpe/iesibl.
Hapyienwne 1o I1C 1 — Hapy1iieHue 110 epBOMY TTOPOT'y CpabaThIBaHUSI.
Hapyienwue 1o I1C 2 — Hapy1ieHue 110 BTOPOMY MOPOTy cpabaThiBaHUS.
Hapyuenwne 1o I1C 3 — Hapy1eHue 110 TpeTbeMy Mopory cpabaTbIBaHUSI.

,Z[J'IH BCeX OCTAJ/IbHBIX KaHA/I0B — daHA/IOTMYHO.

Pa6ora c )XypHa/10M perucTpanuH.

UreHue 3arvicei >KypHasia BbITIOJIHAETCS TI0C/Ie/I0BaTeTbHBIM UTeHHEeM 3a/JaHHOU I'PYIIIbl Peru-
CTpOB.

[TpesBapuTe/IbHO Mepesi HauaioM LIMKJ/Ia YTeHUs 3a/laHHbIX PeruCTPOB XpaHeHUs YCTaHaB/IUBa-
eTCsl HOMep 3alyCy )KypHasia, C KOTOPO BBITIO/IHSETCSl YTeHHe U YCTaHaB/IUBaeTCsl KOJIMUeCTBO
3amnucel, KOTOpbIe JO/DKHBI OBITh TIOJTyYeHbI 3a OZIH 3arpoc.

HauanbHbI HOMep 3aMmyicy MOXKeT ObITh 3a/]aH HeMoCpeCTBEeHHO, TM00 yCTaHOBJIEH T10 3a/jaH-
Hoi1 fare. [Toce KaXX0ro UTeHusl peruCTpoB, CO/lepXKalliiX 3alMuCH >KypHasia, Haya/lbHbIN ajl-
pec Jijisi ouepeZiHOr0 UTeHUsI aBTOMaTUUeCKU KOPPeKTUPYeTCsl.

UrteHue peructpoB BbinoaHseTcs: GpyHkLuen ¢ kogoM 3 (0x03) - Read Holding Registers.
3anuch B perucTpsl BeinosHsAeTcs GyHkuel ¢ kogom 16 (0x10), Force multiple registers.

[Tepen HauasioM pabOTHI C )KypHA/IOM, TIPH HEOOXOJUMOCTH MO>KHO TTPOUYUTATh PerucTpbl 90
-109. OHu copeprkaT CrpaBOYHY UHPOPMALKI0, KOTOpasi MOXKeT ObITh MCIO/Ib30BaHa JIJIsl Op-
raHu3alUy UTeHus], pa300pKY 1 Mpe/|CTaB/IeHusT JaHHBIX.

Peructp 90 — xonmuecTBO 3anucel B )XypHase. KoiuecTBo 3anvcel B )XypHasle Ha TeKYLIUN
MOMEHT BpEMEHH.
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Peructp 91 - givHa 3anvcy )XKypHasia B KOJIMYeCcTBe peructpoB. OnpeensieTcsi KOJM4eCTBOM
KaHasoB. [TapamMeTp MOKeT OBbITh UCITO/Ib30BaH [i7ist Pa300pKU JJAHHBIX.

Peructp 92 - MakCMMa/TbHOE KOJTMUYECTBO 3aITUCel, KOTOPOe MOKET OBbITh TIepe/iaHo TI0 OTHOMY
3arpocy Ha IoJiyueHre 3anvcel JaHHbIX. TO YMCIIO OTpeensieTcss KOJTMUeCTBOM BblJeIeHHOM

OTIePATHBHOM TIaMSITU B KOHTPOJUIEpe AJist paboThl 1o poTokoy MODBUS u ajiHoM 3anmuicy B
)XypHaiie. I1pu 3ajaH1¥ KOJIMUYeCTBa 3alKceid )KypHasa, oJydyaeMbIX 3a OJJUH 3arpoc He UMeeT

CMBICJIa TIPEBBIIIATh 3TO 3HaueHue. OmMOKY He OyieT, HO OyeT repeaBaThcs ((OPMUPOBATh-
Cs1 B perucTpax) TO/IbKO 3TO MaKCHMasibHOe KOJTMUeCTBO 3arUCen.

Peructp 93 - KosiuecTBO KaHasnoB. [TapamMeTp Mo>keT OBbITh UCIIO/Ib30BaH [t pa300pKu JaH-
HBIX.

Peructpsl 94-109 — Kozl TUTIOB ra3oB 10 KaHajaaM. [1o JByM KaHa/iaM B OZJHOM pervcrpe.
s coBmectumoctr ¢ BKY azppeca peructpoB 3ape3epBrApOBaHbl Ha 32 KaHasa.

PeanpHO OyzeT oTpabaThiBaTh MCX0s M3 Max 16 KaHasoB, T.e. peructpsl 94-101.

Munammii 6aiT - A1 KaHajla C HeUYETHBIM HOMEPOM TTPH CUETe C eIMHULIBI, CTapIIni OalT —
[I/151 KaHasla C YETHBIM HOMEpOM.

Peructpsi, cojepikaiye pa3iMnyHble JaHHbIE /ISl pa0doThl ¢ )XypHasiom: 110 -115 . Ure-
HUe/3anuch.

110 — npu3HaKy yCTaHOBKH ajpeca 3arucy i [10C/1e0BaTe/IbHOIO YTeHUSI.

111 - TeKywIMii HOMep 3aIyCH JJis 3alIPOCOB Ha M0C/Iej0BaTe/IbHOe UTeHHe.

112 - 3anpammBaeMoe KOJIM4eCTBO CYMThIBAEMbIX 3allMCel 3a OUH 3arpocC

113 — rop /s yCTaHOBKM HaualbHOM 3aMyCH MOC/Ie0BaTe/IbHOTO UTeHUsI 110 Aarte

114 — mecs1y /151 yCTaHOBKM HauabHOM 3aIlyCH 110C/IeJ0BaTe/IbHOTO UTeHUsI 10 AaTe

115 — feHb J/1s1 yCTAaHOBKM Hada/IbHOM 3aMMCU MOC/Ie0BaTe/IbHOrO UYTeHUs 110 faTe.

YcraHoB K0/IMYeCTBO 3anuceil )XypHasia, CYMThIBaeMbIX 3a 0/{UH 3aIpoc.
BeinonHsieTcs 3anuckio B peructp 112. TIpu BKIrOUeHUH MPUbOpa yCTaHaB/IMBAETCS 3HAUEHHE
1. Mo otkmroueHust mpubopa BBeIEHHOE 3HAUeHHe COXPaHSIeTCsl.

YcraHoB. HOMep 3anKcH XXypHasia, C KOTOPOM HAYMHAeTCsA YTeHHe.

HenocpencreenHas 3anuce B peructp 111 vy 3amyckaeTcst ycTaHOBKa I10 faTe.

[Tpu BK/IFOUEHUH MPUOOpa yCTaHABIMBAETCS 3HaueHue 1.

YcTaHOBNIeHHOe 3HaueHue C TeueHHeM BPeMeHU MOJKeT KOPPEeKTHUPOBAThCs B MPOLiecCe LUKIIU-
YeCKOro 3aro/IHeHusl )KypHaJa.

HenocpepcrBenHas 3anuch B peructp 111.
Ecnun 3anyceiBaemMoe 4KC/I0 MpeBbIlIaeT KOJIMYeCTBO 3arvcel B )XypHasle, TO YCTaHaB/IMBaeTCs
HOMeD TOoC/Ie/IHel 3aMucy U NMpU3HaK OKOKKU B peructpe rpusHakos 110.

Y craHoB. no jare.

YcraHaBnvBaeTCs HOMep MepBOM OT Hayvasla )KypHasla 3aycy C 3ajaHHOU JlaToM.

[Tpu 60/IBIIIOM KOJTMUECTBE 3alkCel B )KypHasie 3Ta Mpoljelypa MOXKeT 3aHATbh HEKOTOpoe Bpe-
Msi, TIO3TOMY T1epe]] HauaioM LIMK/Ia UTeHUs 3ariceld U3 )KypHasia HeoOX0/JUMO TIPOBEPUTH MPU-
3HaK 3aBeplLLeHUs U Pe3y/bTar 3aBepliueHus yreHueM peructpa 110.

[ns1 ycTaHOBKM HOMepa 3aluCH 10 JlaTe BbIMOJIHAETCS 3aluch rojia, Mecsilia v JHSI Mecslia B pe-
ructpel 113, 114 1 115 COOTBETCTBEHHO, a 3aTeM BbITIO/HSAETCS 3anuch 3HaueHus1 0x80 B pe-
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TUCTP Npy3HakoB 110.
"oz 3anuceIBaeTCs B COKpAILlEHHOM BUJe, T.e. [iBe TocIeJHUe LU(PBIL.
B MCXOZHOM COCTOSTHUM TTPY BKJTFOUeHUH iprbopa B peructpsl 113-115 3anuckBaeTcs TeKyIast
Jata.

Peructp npusnakos 110.
Mnammii 6aiT perucrtpa:

7

Y cranoBka
o JaTe

6 5

3 2 1

Anpec He
YTaHOBIICH

0

Unér 00-
pabotka

bur 0 - unér 06paboTka, aapec He CHOPMHUPOBAH.
bur 1 - axgpec 1o 3a7aHHBIM TapaMeTpaM HE YCTaHOBJICH.

bur 7 — ycranoBka aapeca 1o aare.

bur 0. YcranasnuBaercs B CANHUIY IIPH 3aITYCKE YCTAHOBKU HOMEpA 3aIlMCH KYpHaJIa 110 Ja-

Te. COpackiBaeTcs B HOJIb [TPH 3aBEPILLICHUH.
but 1. YcranaBnuBaercsa B 1 kak mpu HEMoCpeACTBEHHOM 3anucu B peructp 111, Tak u nmpu

YCTaHOBKE I10 JIaTe, €CIIM aJIpec Mo 3alpocy YCTAaHOBJICH HE ObLI.
but 7. YcranaBnuBaeTcs Ipy 3alyCcKe YCTAHOBKHM HOMEpA 3aIlUCH T10 JIaTe U OCTaéTCs B ycTa-
HOBJICHHOM COCTOSIHMH U T10 3aBEPIICHUIO YCTAHOBKH 10 JIaTe, HE3aBUCHMO OT pe3yJibTara 3a-
BEPIICHHUSI.

UreHune JaHHBIX U3 )KypHaJa.

OO6nacTh perucTpoB, COAEPIKAIIMX JaHHbIE 3anucel sxypHaia — 120-229.
BoinonHsieTcs ureHue perucTpoB, HauuHas co 120.

MOXHO CUMTBIBATh BCE PETHCTPHI, HO pealbHO HE0OX0AMMOE UX KOJIMYECTBO PACCUUTHIBAETCS
KaK:
(KonmnuecTBo 3amnucelt, CHMTBIBAEMBIX 3a OJMH 3arpoc) * (lmiHa 3amucu B KOJIMYECTBE PEeru-
CTpoB) + 2.

MakcuManbHOE KOJIMYECTBO 3alMCEH, CYHUTHIBAEMBIX 3a OJIUH 3aIIPOC COAEPIKUTCS B PETUCTPE

92.

JlnmvHa 3anucu B KOJIMYECTBE PETUCTPOB COJIEPIKHUTCS B peructpe 91.

[Tonydyaemblie faHHBIE:

120 - Texymuuii HavyaIbHBIM HOMEp 3alKCH, ¢ KOTOPOil popMUPOBaJIKCh JaHHBIE 3aMTUCeN U3

JKypHaia
121 — xonmu4ecTBO pearbHO MONTYUYEHHBIX 3anuceil. Ecu yucio MeHbIle yCTaHOBJIEHHOTO KO-
JMYECTBA 3allpallIMBAEMBbIX 3aIIMCEH, TO 3TO SBJISAETCS NPU3HAKOM KOHIIA JKypHAJIA.

[anee cnenyroT JaHHbBIE 3aIIUCEN )KypHAaa.
Jnst kaxkIoi 3aMicu — JaTa U BpeMsl 3aUCH:

I'ox — mnagmuii 6aiT
Mecs, nens . Mecsiy — crapmmii 0aiT, JleHpr — mmanmmii 6aiT.
Yacel, MUHYTHI. Yackl - —cTapiinii 6aiT, MUHYTBI — MJIaIIAN OalT.
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Janee 1o kaxxaomMy KaHaiy.

[Tpu3Haku cOCTOSHMS 1O KaHATY (MJIQIIINI OalT perucrpa).

3HadyeHre KOHLIEHTPAIMHK T'a3a o KaHaity B ¢opmare ¢ ruaBaromieit Toukoit IEEE 754. JIsa pe-
ructpa. [lopsnok cnenoBanus: Miaamue aAa Oaita yncia, crapiuue asa OaiiTa yucia.

[Ipr3HaKu COCTOSIHUS KaHalla COOTBETCTBYIOT MPUHUMAEMbBIM B 3alIPOCAX HA MOJYYCHUE TEKY-
IIUX 3HAUEHUU 10 KaHaJaM:

7 6 5 4 3 2 1 0
AxtuB | Otka3 Hannsl| Beixon | Hapymenue no| Hapymenue | Hapyme
€H e B I1C 3 o I1C 2 HUE 10
rOoTOB | OTpHLIA- IIC 1
BI TeNb-
HYI0001
acTb

AKTHBeH — KaHa/l akTiBeH (oOpabaTbiBaeTcs ).

OTka3 — 60 0TKa3 Ha JIMHUM CBSI3U JaTurKa C 0JIOKOM MHIUKALIMH, TM00 AAaTUHK He TIOJK/TIOUeH,
mbO JAaTUMK HEUCITPABEH.

,Z[aHHLIe T'OTOBLI — IMIPH BK/IIOYEHHUHU HPI/I60pa WJIN MOAK/TIOUYEHHHU NaTUHKA BbIAEP)XXHUBAETCA HHTEPBAJI
BPpEMEHH Ha YCTAHOBKY CEHCOPOB B pa60qee COCTOsIHME M B TeUeHHe 3TOIr0 BpeMeHH N3MepPeHHre He
Be,[[éTCH. ITocne IMMOoJ/Tyu€eHUd MePBbIX PE3Yy/IbTATOB YCTaHAB/IMBAETCA IMPU3HAK 'OTOBHOCTU JdHHBIX.

Brixoz B oTpuLjaTesibH. 06/1aCTh — BBIXOJ, B OTPULIATeIbHYI0 00/1aCThb 3a 3aZiaHHbIe TIpejiebl.
Hapymienue mo TIC 1 — Hapy1iiieHue 10 1epBOMY MOpPOry cpabaTbIBaHUSI.
Hapymienue mo TIC 2 — Hapy1iieHue 1o BTOPOMY TIOPOTY CpabaThIBaHMSI.

Hapy1uenue o [1C 3 — HapyllleHHe 10 TpeTbeMy MOpory cpabaTbIBaHUS.

ITocne nro60ro uTeHUs U3 3aZlaHHOM 00/1aCTH PEeTUCTPOB Haya/IbHBIA HOMEp 3aITUCH )KypHaa st
1oc/ieZioBaTeTbHOT0 UTeHUsl YBeTMUMBAETCS Ha YMCJIO TiepelaHHbIX 3aruceil U He 3aBUCUT OT UKCIa
pervcTpoB, yKa3aHHbBIX B 3arpoce.

Perucrpsi 230-245.

[JaHHble 0 eMHULAX M3MepeHUs U (hopMare BbllauM Ha MHJMKALMIO 110 KaHasIaM.

Hns comectumoctu ¢ BKY azpeca peructpos 3ape3epBUpOBaHbl Ha 32 KaHasa.

PeanbHo OyzeT oTpabaThiBaTh UCXO/s U3 MaKCUMaJIbHO 16 KaHasoB, T.e. peructpbl 230-237.
PerucTpsl coziep)kaTt JjaHHble 0 eJMHULIaX 3MepeHus U (hopMaTe Bbllau Ha MHMKALUIO 110 KaHaslaM.
ITo aAByM KaHasiaM B OZIHOM pervcTpe. Mnaimuii 6aiT - il KaHasla C HeUéTHBIM HOMEepPOM TIpU CUYéTe
C eIMHUIIBI, CTAPLINA OaWT — /17151 KaHasIa C YETHHIM HOMEPOM.

Kakapiii 6aiT c/10Ba COZIEPXKUT KOZ, e TUHUI[bI M3MepeHUs. Maziive 3 6uta (2-0):

Kop esyHULIBI M3MepeHus:

000 — mr/m3
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001 — 006.%
010 — mr/n
011 — mxr/m3

Crapinve 3 6uta (6-4) — Ko/, hopmara BbZJaud Ha UHAWKALUIO:
000 - 4 3Hauanmx uudpsbl

001 — pgensie

010 - c oAHUM 3HAKOM TI0CJIe 3aTITOM

011 - c AByMs1 3HaKaMH TOCJIe 3amnsATon

Perucrpsni: 246-248.

JaHHble 0 KoJjax nporpaMMsl.

246 — 3HaueHue napametpa Code_version_program — KOJ, ITPOrpaMMbl.

247 - 3HaueHue nlapameTpa N_release_program — HOMep BepPCHH MPOTrPaMMBbI.
248 - 3Hauenue napamerpa Code_config_program — Ko/ HaCTPONKH MPOrpaMMBbl.

Peructpsr: 249-251.

TaHHbBIE 0 3aBOZICKOM HOMepe rnpubopa.
249 — mytaaImvi 6aiT HoMepa prubopa
250 — cpeaHuii 6alT HOMepa npubopa
251 — crapimii 6aiiT HoMepa rprdopa

NKOr.413411.012.r1 P
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IIpunoxenue b.
HHCcTpyKIMsA 110 py4YHOMY ynpaB/eHHI0 0/10KkoM HHUKauu B KomiieKTe ¢ IATT

O0o03HaueHHe U Ha3HAYEHHE KHOMOK Mo/ KPBIIIKOH 0/10Ka HHAMKAI[UH:

- CTpe/iKa BBepX, U3MeHeHHe 3HaueHus TIpY BBO/Ie UKc/ia, paboTa B MEHIO.
Harnee B TeKcTe OyzneT Ha3biBaTbCsl « CTPesIKa BBePX».

- CTpeJiKa BHU3, U3MeHeHe 3HaueHUs TIpU BBOJie uKc/a, paboTa B MeHI0
Hanee B TekcTe OyzeT Ha3bBaThCs « CTPeIKa BHU3».

B - BXO/I/BBITIO/THUT 1€CTBUE

[Harnee B TeKcTe OymeT Ha3bIBaThCst «BBop».

- BBIXOJ/OTMeHa.
Manee B TeKcTe OyzaeT Ha3biBaTbcst «COPOC».

Jlns npoeedeHust a8mMoOHOMHbBIX N08ePOK 0/10Ka uHOuUKayuu 6e3 demonmadica (6e3 cHamus
KpbIWKU) NOCMAaeasemcsi UH(PAKpacHbili ny/bm, KHONKU Komopoz2o 0y6/1upyilom K/aaguamypy
0/10ka uHOuKayuu.

1. PexkuM Haua/IbHOTO 3amyckKa (3arpyska).

BHHYCKHETCSI IIpH 1104a4e MUTaHuAd .

g Ha nnpukanmu:

©
e}

S

3 3arpy3ka

3 tt

=
Q
S

rae tt—BpeMs B CEKYHZAX /IO 3aBepIleHus] peXKMa HayaibHOTo 3armycka (00paTHbIN OTCUET).

§ CaeTono[, «ABapusi» U CBeTOAMO/IbI IOPOTOB CpabaThIBaHUS BBIK/TFOUEHBI.
S Ha TokoBOM BbIXOZle 3HaueHue 4 MA.

|
< [Tocne 3aBepiieHuUs1 pe)xrMa Ha4a/IbHOTO 3allyCKa OCYILeCTB/ISIeTCS 3alyCK OCHOBHOTO peXkuma
o
< paboThl — peXrMa U3MepeHUsl.
2 Ec/mm ycraHoBeH npusHak oTkas3a ocHoBHoro OSC 4 MHz, 1o BbIZIaéTCst KpaTKOBpeMeHHOe

g coobirieHne 06 oTKase.

S .

s Ecmu ycraHoBneH ripusHak otkaza OSC 32 kHz, To BbIIaéTcsi KpaTKOBpeMeHHOe coobiijeHre 00
8 OTKase.
Q
o Ecsu B riporjecce BHITIONTHEHUST peXXUMa «3arpy3ka» 00Hapy»KeHO HeKOPPEKTHOe 3HaueHHe
E BpPeMeHU U JIaThl, TO BbIZIAETCSI KPAaTKOBPEMeHHOe co00b11eHre 0 HeoOX0IUMOCTH BBOZIA BpEMeHH!
o]
N Y JaThl.
Q
o
S
=
8
= . Pexxum n3mepeHnus.
s OCHOBHOM peXXuM pabOoThI.
g
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CeeTtoguop, «ABapusi» BK/ItoUaeTcs npu otkase cBsizu ¢ ATl unu camoro T'AIL
CBeToIM0/b TIOPOTOB CpabaThIBaHKSI BKJTFOUAETCS B C/Tydae HapyIIeHHs TI0 TIOporaM
cpabaTbIBaHUSI.

Ha TokoBOM BhIXOZle (hopMUpyeTCsi 3HaueHue B AuariazoHe 4-20 MA B COOTBETCTBUU CO
3HaueHWeM KOHILIeHTparuu ra3sa. [1pu otkasze paboTel ¢ ATl win OTCyTCTBUIO pe3y/ibTara
M3MepeHusI MoC/Ie BK/TFOUeHHs Mprbopa /10 MoJTyyeHus TIepBOro pe3y/ibTaTa Ha TOKOBOM BBIXO/e
yCTaHaB/IMBaeTCs 3HaueHue 4 MA.

BkitoueHue pejie 10 OTKa3aM WUJ/IM 1oporam cpabaTbiBaHUs 3a[jaéTCsl B KOHPUTypaLUH.

Ha uHguKamy — 3HaueHHe KOHL[eHTPAL[UH ra3a.

B cnyuae otkasa npu pabore ¢ I'ATI BeiaéTcst coobiiieHre OT OTKase.

Coobiienue «MgeT uaMepeHre» MOXXeT ObITh BbIIAHO ITOC/Ie BK/IIOUEHHe MPHUOopa U 3aBepIlieH st
pexkrMa «3arpy3Ka» 0 IMoJTy4deHust IePBOT0 pe3y/ibTaTa U3MepeHusl.

B ciiyuae BbIX0Zia B OTpHIIATeIbHYIO 00/1aCThb 3a 3a/laHHbIe TIPe/ieNibl BbIZAETCS COODIIeHre
«YCTaHOBUTE HOJIbY.

. oo/ IHUTe/IbHbIE PeXXUMBI PaOOTHI.

[Tpu Ha)kaTUX KHOMIKA «BBOJ» B pe>kKriMe M3MepeHUsi BbIJaéTCsl 0CHOBHOE MEHIO:

JKypHas1 perucrp.
Hactpoiika
©
g
©
e}
S
3 3.1. JKypHas1 perucTpanum.
2
’§ [TpocMoTp 3amnuceli U3 )KypHasia perucTpaLyu.
[Tpu BXO/|e Ha UHIUKAI[MX MEHIO BhIOOpA:
S
< IIpocmoTp
()]
< B Hauasio
2
< B KoHerj
ITo pare
Q1
g ITpocMOTpP — MPOCMOTP 3arnucei C )KypHasia, HaurMHas C NoC/aeIHel POCMOTPEeHHOU.
S
=
§ Ha vHpvkanmm:
o Homep 3anucu: nnn
% JAA.MM.IT Y4:MHUH
o]
S YYY cccp
Q
S
S rJle NNN— HOMep 3arycy OT Hayasia MaccvBa. [1pu BXxofie ycTaHaB/IvMBaeTCss HOMep 3arvcy,
o o
= KOTOPBIH OB MOC/IeIHMM Ha MOMEHT BbIXOZia M3 PeXKMMa MPOCMOTpa.
JOJ.MM.IT Y4:MWH — JleHb, MeCsiL], F0[], 4YaCbl, MUHYTbI
s YYY — HaumeHoBaHue (popmysa) rasa
o
=
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

C.CC — 3HAUYeHUe KOHIIEHTPALIMH ra3a 1o B 3a/laHHOM (opMaTte C e[UHUIIeNH U3MepeHUst

p — HOMep riopora cpabaTbiBaHUsl, eC/ii ObIIO 3aUKCUPOBAHO HapyllieHue TI0 TIOpOorY.
Ecsiu Hapy1ieHue 1Mo HeCKOJTBKUM TOPOraM, TO Ha MH/TUKAIIWIO BBIZIAETCS HOMEP Iopora C
HaubOJIBIIM HOMEPOM, 10 KOTOPOMY ObIIO 3a(PMKCUPOBAHO HapylleHUe.

Ec/ii Ha MOMEHT 3arucH B )KypHas OblJT yCTaHOBJIEH MPU3HAK OTKa3a , TO Ha UHWKALUU:

YYY OrtKa3 garuuka

Ec/ii Ha MOMEHT 3arucH B )KypHas JaTuuk ObIT B COCTOSTHUM Haua/IbHOTO 3arycKa (Iporpesa)
MOC/Ie BK/IFOUEHUS U Pe3y/IbTaTOB M3MepeHUs HeT, TO Ha UH/IUKALUK:

YYY Her pesyarsrara

Ecnu 3anuceli B )KypHasie HeT, TO Ha UHAWKALIUU:
Het gaHHBIX
B )XypHaJie!
Bri60op 3ammcu — KHomkKaMu «CTpesika BHU3», «CTpesika BBepX».
BbIxoz 13 pe)kuma IpoCcMOTpa >KypHasia — 1o KHorke «Copoc».
ITepexon B HavaJI0.
Ilepexon K IepBOM 3alUCH KypHAJIA.
YcraHaBIuBaeTCs HOMEP MEPBOU 3aIUCH U OCYIIECTBIISAETCS IEPEXO B PEKUM IIPOCMOTPA.
Ilepexon B KoHel.
[Iepexon k mocneaHen 3anucy KypHana.
YcraHaBIuBaeTCsd HOMED MOCIEIHEN 3allUCH U OCYILLECTBIIAECTCS MIEPEXO B PEKUM IIPOCMOTPA.
Ilepexop o pare.

[Tepexoy K repBoii 3aMMcy C 3aJaHHOM /JaToM OT Hayasia KypHasia 100 mepexo/ K 3arucH C
Omkaiiiedt OosbIlel aTol OT 3aZIAHHOM, eCJTH 3ariCH C 3a/JaHHOM /1aTOM OTCYTCTBYIOT.

Ha nnaukanmu:
BBoa aaTrb1
IMouck

BBog gartnl.

Ha nnpukanmu:

Jlucm
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

JA.MM.ITTT

BBoauTcsa fara ¢ Ucronb3oBaHUeM KHOIMOK «CTpesika BHU3», «CTpesnka BBepx», «BBogy».
3aBepIiieHue BBojla — 110 KHOTKe «COpoC».

IMouck.

ITorck 3anmcu 110 BBeIEHHOM JiaTe.

YcTaHaBNMBaeTCs HOMep HalIeHHOM 3alliCy U OCYILeCTB/ISIeTCS [Iepexo/i B pe)KUM IPOoCMOTpa.
Ha Bpems 1moucka, 4to MOKeT ObITh 3aMeTHO TIpU OOJIBITIOM KOJIMUeCTBe 3aMuceli B )KypHasle, Ha
VHVKaLAW:

HpéT mouck!
Ecnu 3anmch He HakieHa, Ha WHIUKAI[AH:
He naiigeno!

CuTyalyisi BO3HUKAeT, eCJId TIOC/eHsIs 3aliCh B )KypHasie UMeeT JJaTy MeHbBIIYI0, YeM
BBe/IEHHAsI /laTa AJIsl IOKCKA T10 JiaTe.

3.2. Hactpoiika.

BrI30B Hasma0uHbIX peXKUMOB.

JocTyr K Ha/laJ0uyHbIM pekuMaM MpeoCTaB/IseTCs M0 KOA4Y AOCTyIIa.

Kopg goctyma BBOAUTCS TIpY TIepBOM BbIOOpe MyHKTa MeHI0 «HacTpoiika» mocie BKIFOUeHUs
niprbopa (kHonkamu «CTpesika BBepx» -1, «BBox», «Ctpesika BBepx» -2, «BBog», «CTpenka
BBepX» -3) U COXPAHSIeTCsl B TeUeHUU 3aZlaHHOTO BPeMeHH.

[Tocsie BBOZIa KOZIa AOCTYTIA WJIH TTOC/IEAYIOIIEro BeIOOpa MyHKTa MeHr0 «HacTpoiika»
TIPe/I0CTaBIISIeTCSI MEHIO BEIOOPA PEXXUMOB.

Kop mocrtyma - 123.

YcraHnoBka Hy/1A
Kammop. mo IIT'C
Beog III'C

Boccr. 3aBoacCK.
ITapam. kaHa/1a
Bpems u para
Hactpoiika RS
HacTtpoiika xypH.
J/ieMeHT MUTAHUS
O npubope

O nporp. ceHcopa
3HavyeHUe TOKA
TecT TOKOB. BBIX

3.2.1. YcranoBka Hy/1s
BelnosHeHne yCTaHOBKU HYJIA.

[lo/mKHA BBIMOHATHCS 110 YUCTOMY BO3JYXY.
BeInosHseTcs ¢ NoATBepKeHreM.

Jlucm
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

Ha nnpukanmu:

Ycr. Hy1s fo/DKHA
BBINIO/THATHCA 10

4HCTOMY BO3AYXY.

IIpopo/mKuTh?

[Tocsie moaTBEPKAEHUS 110 «BBOZ» Ha MHAWKALIN:

YcraHoBKa HyJIs1
YYY c.cc
BBINO/THUTE?

e
YYY — HaumeHoBaHue (popmysia) rasa
C.CC — 3HaueHWe KOHIIeHTPAL[MK T'a3a B 3a[jaHHOM (hopmare C eJUHULIEH U3MepeHHs

ITo «BBOA» BBINOIHAETCS YCTAaHOBKA HYJISL M MHAMKALUS TeKYLL[ero 3HaueHusl.
[Manee o 1o kHorike «C6poc» - Bo3Bpar B MeHIo «HacTpoiika»

3.2.2. Kanu6poeka mo IIT'C.

BeirosiHeHre KanrOpOBKY ceHCOopa 0 KaTuOPOBOYHBIM CMECSIM.
[Tocse BpIOOpa Ta3a Ha UHUKALIAU:

YYY III'C p.pp
c.cc

U=u.uu

Uk= k.kk

rae

YYY — HaumeHoBaHue (popMmysa) rasa

p.pp — 3HaueHue [1I'C

C.CC — TeKylllee 3HauUeHHe KOHLIEHTPAL[|M ra3a C e[uHULIeld u3MepeHust

U=u.uu — Tekylijee 3HaueHNe BXOJHOTO CUTHaja

Uxk=k.kk — 3HaueHue BXO[HOTO CUTHA/A /i1 BBIOpaHHOM TOUKU KamuOPOBKH U3 MacCHUBa
Ka/mMOPOBOYHBIX 3HAUEHHM 110 pe3ysibTaTaM Moc/ieiHel KaJTuOpPOBKH.

Bri6op III'C - kHonkamu «CTpesika BHU3», «CTpesika BBEPX» .

BeimonHenust Kami6poBku 1o BeiOpaHHOM [1I'C — 1o KHoTKe «BBOA» € MOATBEpKAEeHHeM T10
«BBog».

Pexxum Ka]'[I/I6p0BKI/I 10 CMeCAaM OTpa6OTaET B CJydae OTCYTCTBHSA OTKd3a CEHCOPaA.

3.2.3. Beop III'C

BBoj1 3HaueHW KOHIIEHTpAL[Ui TMOBEPOYHBIX FA30BbIX CMeCeH, [0 KOTOPbIM BbITTOTHSETCSI
KammbpoBKa.

Jlucm
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

ITocne BXO4d B peXXMM Hd MHAWKAIIMWU MEHIO BBI60paZ

Ko/1-Bo TOUek
3uauenus IIT'C

Kos-Bo Touek — KoIuuecTBO IMOBEPOYHBIX I'a30BbIX CMECEﬁ, 10 KOTOPBIM 6y,[[€T BBITIO/THATBCA

Kambpoeka. Uucsio B fuara3oHe 2-5.

st BBOAA (M3MeHeHHs1) KOJIM4eCTBa ToueK BbIOMpaeTcs MyHKT «Ko/ImuecTBO TOYeK».

Ha vHauKamy — 3a/laHHOe KOIMYeCTBO TOUEK KaJTMOPOBKH (TTOBEPOYHBIX Ta30BbIX CMeCeH).
Haxxumaercs «BBog». [lanee BbINOMHAETCS U3MeHeHMe KHOIKaM «CTpesika BHU3», «CTpenka

BBepxX». 3aBepleHue - «BBog».

st uameHenust 3HaueHuid [1I'C BeiOMpaetcst myHKT «3HaueHus IIT'C».

Knomnkamu «Ctpenka BHU3», «CTpesika BBepX» Bblbupaercs I1T'C.

Haxxumaercs «BBopy».

BrimonHsieTcs usmeHenre KHonkamu «CTpesika BHU3», «CTpesika BBepx», «BBogy».
3aBepIl1aeTCsi KOpPEKTUPOBKa MOC/Ie TIOATBEPXKAeHNs U3MeHeHus 110 «BBoz» B moc/eHen
MO3ULMY YUCJIa.

Pexxum BBogia I1I'C oTpaboTaeT B ciiyyae OTCYTCTBHS OTKa3a CeHCopa.

3.2.4. BoccraHoB/ieHHe 3aBOACKHX.

BoccraHoB/ieHWe 3aBO/[CKMX TTapaMeTPOB KaIMOPOBKH.
Ha naaukanmu:

Boccr. 3aBoaCKHuX
YYY
BbInosHUTH?

BrimonHsieTcs mo KHorke «BBog».
OTMeHa BBITIOJTHEHUS - KHOTKe «COpoc».

3.2.5. IlapameTpsl KaHa/1a

[TpocmMoTp mapameTpoB pabOTHI 0 MOporamM cpabaThbIBaHUSI.
[TpocMoTp [AMaria3oHa TOKOBOT'O BBIXO/A MO KOHLIEHTpaL1H.

MeHto BbIOOpa:

IToporu cpa6ar.
TokoBbIi BHIXO],

3.2.5.1. IToporu cpaéarbiBaHus.

Ha nnpukanmu:

NKOr.413411.012.r1 P
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ITopor n YYY
Bkn/OTkn x.xx 1/
3Byk: Bkn/OTKA
ITopor: t |

rme YYY — HauMeHoBaHuUe (hopmysia) rasa

m — HOMep 1mopora

Bxi/OTki1 — 00paboTka 1o Mmopory BKIOYEHA/OTKITFOUCHA,

BbIJIaya 3BYKOBOTO CUTHAJa BKJIIOUEHA/OTKIIOYCHA.

X.XX - 3Ha4YeHHe Mopora cpadaTbIBaHUs B €IMHULIAX U3MEPEHHUS KOHLIEHTPALUH
1/| - nanpaBnenue cpabarbiBanus ( 1 - BBEpX, | - BHU3).

Bri60p nopora — kHorkamu «CTpesika BHU3», «CTpesika BBEpX».

3.2.5.2. ToxoBbIi BBIXO],
[TpocmoTp AMana3oHa (BepxHeli IpaHULIbl) BbIIaUM Ha TOKOBBINM BBIXOZ, B €JMHULIAX
KOHIIeHTpal[1H.
Ha nnpukanmu:

Jluana3oH TOKOB.
BbIxofa. YYY

Jlucm
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X.XX
©
g
©
e}
3 3.2.6. Bpewms, nara
'§ Wuaukanus 1 KOppeKTUPOBKA NapaMeTPOB BPEMEHU U J1aThl YaCOB PEAJILHOTO BPEMEHHU.
KoppekTrpoBKka BINOIHIETCS CIEIYIOIEH TOCIEI0BATEIbHOCTHIO HaXaThs KHOIOK: «BBon»
35 M3MEHEHHUE 3HaYEeHMs B IO3ULMU KHONIKaMH «CTpelika BHU3», «CTpenka BBepx», «BBoa» u T.1.
=~
© 3aBepiieHne KOPpPEeKTUPOBKU — 10 KHOTKE «COpocy.
|
2
2
X ~
3.2.7. Hacrpouka RS.
Q1
g Hactpoiika mapameTpoB paboTsl 1o cet RS-485.
S
S N
§ MoskeT OBbIThH 3a/IaH TIPOTOKOJT pabOTHI ¥ YCTAHOBJIEHBI ITApaMeTPhl HACTPOMKH /IJ1s1 BBIOPaHHOTO
MIPOTOKOJIA.
o MoskeT ObITH BBIOPAH OAMH U3 CJIIYIOLIMX TPOTOKOJIOB:
g - Jlaruuku
©
° - Xob6uT
3 - MODBUS
2
8
= [TpoTokon «JaTumkm».
HomxeH ObITE 3a7aH As1st paboTsl ¢ BKY.
o MoskeT ObITh peasi3oBaHa pabora c 1K uepe3 BKY.
K
=
%
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ITpoTokon «Xo00uT».

OcHoBHOe Ha3HaueHHe — pabora c T1K.

C BO3MOKHOCTBIO TIOAK/TIOUEHHUS] HECKOTBKUX MTPUO0POB Ha ofiHy mrHy RS-485.
151 BBITIOJTHEHUS CIeAYIOIMX 3a/ad:

- 3a/laHKe KoHpuUryparuu nprbopa

- TTIOJTyY€eHre JaHHbIX TeKYI[ero COCTOSHUS

- IO/Ty4YeHre JaHHbIX )KypHasa perucTpaLyu.

MODBUS — nonyueHue JaHHBIX TEKYILero COCTOSHUS U JaHHBIX W3 )KypHa/la perucTpaLyu mno
craHgapTHoMy rniporokony MODBUS RTU .

Wudopmartius, rpegoctas/iseMasi HA MHAWKALIUAIO, 3aBUCUT OT TUTIA BBIOPAHHOT'O MPOTOKOJIA.

[Tpu BxoJe B pesKuM BbIZAETCst MH(OpMaLMs 0 TeKyl|eM ITPOTOKOJ/Ie 1 IlapameTpaxX HaCTPOMKHU.
I[Tpu Heo6XoAMMOCTY U3MeHeHHs1 HaxkuMaeTcsi «BBogy.

[TapameTp, KOTOPBIH MOXKET OBbITh U3MEHEH, BbIJAETCSl HHBEPCHBIM L[BETOM.

Br160p napameTpa /17151 ©3MeHeHHsl OCYyLeCTB/seTCst KHOMKaMu «Ctpernka BHU3Y», «CTpenka
BBEPX)».

[ln1st i3MeHeHus1 3HauUeHUs1 BBIOpAHHOTO TTapaMeTpa HakuMmaeTcsi «BBoz». 3HaueHMe mapaMeTpa
BbIJJAéTCSI C MUTaHUEM.

Br160p HOBOTrO 3HaUeHUsI I1apamMmeTpa OCYIeCTBsgeTCst KHoMKaMu «Ctpernka BHU3Y, «CTpenka
BBEpX», BBog,.

KoppekTtnpoBka napamerpa «Azpec» BBIIOJIHIETCA CIENYIOIIEH TOCIEN0BATEIBHOCTHIO
HaXXaTus KHOIIOK: «BBOI[)) , I3BMCHCHUEC 3HAUCHUA B ITIO3UIIUN KHOIIKaMH <<CTpCJIKa BHHU3»,
«Crtpenka BBepx», «BBom» u .T.A.

© [nst npoTokona « JlaTynku» Ha UHAUKALIAU:
g
3 JaTuuku
S Azipec: nnn
3
= Apnpec — agpec B cetu BKY. Jlonyctumoe 3HaueHue B quanazone 1-247.
PaboTa 110 MpOTOKOMY UJeT C GPUKCUPOBAHHOM CKOPOCThIO 9600.
g
O
S
i It TpoToKo/Ia « Xo000UT» Ha UHMKALUH:
I
<
555
S bes agpecayuu
g
S
< W
8
- 555
o C agpecanuen
E Anpec: nnn
S
3 rJie SSS — 3HayeHHe CKOPOCTH Iepe/iauu.
S MoskeT ObITb OZJHO M3 3HaueHui: 9600, 19200, 38400, 56000, 57600, 115200.
o
=
nnn — 3HaueHue agpeca. Jlornyctumoe 3HaueHue B AuarnasoHe 1-247.
g
g' Jluem
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Hnst mpotokona « MODBUS RTU» Ha MHIUKAL[UHU:

MODBUSESS

Kontposb: kkk
Appec: aaa

IZle SSS — 3HayeHHe CKOPOCTH Ilepesjauu.
MoskeT 6bITh OffHO 13 3HaueHuit: 9600, 19200, 38400, 56000, 57600, 115200.

kkk — pe>xum KOHTpOJIS1.

MoskeT OBbITh OfHO U3 3HAUEHUI:
- be3 koHTpO/IA

- HeuéTtHOCTB

- UéTHOCTB.

aaa — 3HaueHue azipeca. lonmycTrumoe 3HaueHue B Auara3oHe 1-247.

3.2.8. Hacrpoiika xypHaJja.

MeHto BbiOOpa:

IIpocmoTp
Hactpoiika
Copoc

©
g
©
e}
S L o o
3 IIpocMOTp — MPOCMOTP 3anuce )XypHasa peructpayuu. OrpaHUYeHHbIN BapUaHT.
3 PaboTa ¢ >KypHa/ioM C BO3MO>KHOCTBIO TIepexo/ia B Hauasio )KypHasia, B KOHel] )KypHasia ¥ TIOMCKa
’§ 3arucei Mo JjaTe BBITIOHSIETCS M0 MYHKTY «KypHasl perucTpalyu» 0CHOBHOTO MEHIO.
§ Hacrpoiika.
e}
()]
< Ha vH1Karmm:
o
I
<
ITo BpemeHH BKJI/OTKJI
3 Ilepuop: tt MuH
g ITo coObITHAM BKJI/OTKJI
S
s
©
Q
ITo BpemeHH - BK/IFOUaeT/OTK/IFOYaeT 3aluCh B )KypHaJs M0 BPEMEHHU C 3aJjaHHbIM MePUOJOM tt B
o MUHYTax.
S ITo coOBITHAM - BK/TFOUAET/OTK/IFOUYAeT 3alkCh B )KYPHAJI TI0 COOBITUSIM (M3MEHEHUIO0 COCTOSTHUS
° T10 TIOPOram, COCTOSIHUIO T10 OTKa3aM).
Q
S
S NHnukanus MOKET OTIIMYATHCS OT MPEICTABICHHON B COOTBETCTBUHU CO 3HAUCHUSIMH TEKYIIUX
o )
= MapaMeTpOB HACTPOMKH.
Tak, HanpuMep, €CIIM 3aIUCh B )KyPHAJ 10 BPEMEHM OTKJIIOYEHA, TO CTPOKA 3aJJaHUs IIepruoaa
s 3aIlACU OTCYTCTBYET.
o
=
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[Ipu BXone B pekrM Ha MHIUKAIIMA — TEKYIIEE COCTOSTHUE.

[Tpu HE0OXOMMMOCTH U3MEHEHHS HaXKuMaeTcs: « BBom».

[TapameTp, KOTOPBII MOXET ObITh U3MEHEH, BBITAETCSI MHBEPCHBIM IIBETOM.

Br16op mapameTpa /Ui U3MEHEHHUS OCYIIeCTBIsIeTCs KHOKaMu  «Ctpenka BHU3Y, «CTpernka
BBEPX».

Jlyist '3BMEHEHU s 3HaYCeHUsI BEIOpAaHHOTO TTapaMeTpa Haxxumaercst «BBoay. 3HaueHne nmapamerpa
BBIIAETCS ¢ MUTaHKEM. BbIOOp HOBOTO 3HaYEHUS MTapaMeTpa OCYIIECTBISAETCS KHOITKaAaMHU
«Ctpeinka BHU3Y, «CTpenka BBepx», BBoj.

KoppektupoBka napametpa «Ilepuos 3anucu» BBIIOJHIETCA CICAYIOUIEH MOCIIEI0BATEIbHOCThIO
Ha)xaTHsi KHONOK: «BBOm» , ”3BMEHEHHE 3HAUCHUSI B MO3UIIUU KHONTKaMK «CTpeika BHU3Y,
«Crpenka BBepx», «BBoa» u T.1.

3aBeplieHre KOPPEKTUPOBKH — IO KHOMKE «COpocy.

Copoc.

COpoc mapamMeTpoB KypHaja B UCXOTHOE COCTOSTHHUE.

Bce cymecTByromniye Ha 3TOT MOMEHT 3alliCH B )KypHalie OyayT MOTEPSHBI.
Beinosnnsiercs ¢ nogreepxkacHuem no «Beoay.

3.2.9. JJIeMeHT IIUTAHUA.

Bbl,qaqa Ha MHAWKALWIO COCTOAHUA 3JIEMEHTA ITMTAHWA, UCITOIb3YEMOTI'0 AJiA IMMUTAHWA YdCOB
p€a/IbHOI'O BpEMEHMU.

Ha nHavkaiym:

©
S
S JJIeMeHT MUTaAHUA
3 V_BAT =vwwV
8
2
’§ Eciv ycTaHOB/IEH TIpU3HaK Pa3psKeHHOCTU 3/IeMeHTa MUTaHUsl, TO JOTIOTHUTeTbHO BhIJAETCS:
Heo0xoqumMo 3aMeHHUThH
§ ¥ BBeCTH JIaTy U BpeMsl.
(o]
%
g
<
3.2.10. O npubope.
(o]}
g Bbizlaua Ha MHAMKALMIO HAMMEHOBAHUS MPOTPaMMBI U /1aThl TTOC/IeZIHETO 0OHOB/IEHUS.
S
s
©
Q
3.2.11. O mporp. cencopa

®©
E Bbizlaua Ha MHAMKALMIO JaHHBIX 110 WAEHTU(DUKALIMK TTPOrpaMMbI CeHCOpa U iaTe TI0C/ieIHero
° 0OHOB/IeHHSI.
Q
S
5 3.2.12. 3HauyeHHne TOKA.
o
=

Britaua Ha MHAMKAIMIO 0)KH/IAEMOT0 3HAYEHHUS TOKA Ha TOKOBOM BBIXOJI€ B COOTBETCTBUHU CO

: 3HaUEHUEM KOHIICHTPAINH Tra3a.

S
[S]
=
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3.2.13. TecT TOKOBOIO BHIX0AA

ITpoBepka dhopMupoBaHKs HA TOKOBOM BBIX0JI€ 3HAUCHUM TOKA, COOTBETCTBYIOIIMX KOJIaM TOYCK
W3MEPUTEIbHON IIKaJIbL.

ITpu BBIOOpPE pexnMa «TecT TOKOBOTO BBIXO/Aa» BBIAACTCS MEHIO BHIOOpA 3HAYCHHS TOKA B
nuana3oHne 4-20 MA Uit TpeX TOYEK: B Hayalle AMaIa3oHa, B CEpeiMHE Juana3oHa U B KOHIE
JIMara3oHa.

VcxoaHbie 3HaYCHMS TOUEK IIKAJBI IS BBIOOPA (KO M 0)KHIaeMOE 3HAUYECHUE TOKA):

ko 0 (4.00 mA);

koz 2047 (12.00 mA);

ko1 4095 (20.00 mA),

ITocne BpIOOpA HAa MHIUKAIIMK OTOOPa)KaeTCs KOJI BHIOPAHHOW TOYKH IIIKAJIbl U 03KHJIAEMOE
3HaueHue Toka (4.00 mA, 12.00 mA wm 20.00 mA), Ha Bxo1 6J10Ka MHAUKAIIUN BBIAAETCS KO/
BBIOPAHHOW TOYKH, @ HA TOKOBOM BBIX0JI¢ (DOPMHUPYETCS PE3yJIbTaT MPeoOpa3oBaHus KOJa TOUKH
M3MEPUTEIILHOM IIKaJIbl B 3HAYCHHE TOKa. Pe3ybTaT MOXHO CPaBHHUTH C 0KHIACMBIM
3HAYCHHEM TOKa, YTOOBI IIPOU3BECTH OIICHKY MOTPEIIHOCTH IIPeoOpa3OBaHHMS.

[Tpu HEeoOxonumocTH hopMUpyeMoe 3HaUEHHUE TOKAa MOXKET ObITh U3MEHEHO. MI3MeHeHne
BBINIOJIHSICTCS KHONKaMK «BBo», «CTpenka BBepX», «CTpeiika BHU3Y.

BrinonHeHHbIe U3MEHEHUSI MOTYT OBITh COXPaHEHbI MOATBEPKACHHEM 110 «BBOI» MpH BBIXO/IE
U3 PeKUMA.

3.2.14. CrhenuajabHblii pe;KHM MOBEPKH YCTPOICTBA KaK Mpeodpa3oBaTesisi TOKOBOI0

BbIX0/1A.

3amyckaeTcs mojiaueil MUTaHus MpU HaxaTol KHomKe «CTpesika BBEPX».
[IpeoOpazoBarens BXOJAHOTO CUTHAJA B BUE Koja B auana3zoHe 0-4095 B 3HaueHHe TOKa Ha
TOKOBOM BBIXOJE.

©

E Konmy 0 cootBercTByeT 3HaUeHHE ToKa 4 MA, Koy 4095 — 20.0 MA.

3 HmuTaTopoM BXOAHOIO CUrHaja (KO/1a) MOXKET OBbITh CHIeIMaIbHOE YCTPONUCTBO, MOAKII0OUAEMOe

Q o

§ BMECTO CE€HCopa U opMUpYIOLIee 3HaU€HUs KOJla B OTBET Ha CIIELUAIbHBIN 3a1Ipoc OT OJI0Ka

S npeoOpa3oBares.

= HMmuTtaTopoM BXoJIHOTO curHana (koaa) moxet ObiTh nporpamma Ha [1K. I1K noaxmrouaercs ko
BXOJIy MOAKIIOUEHHSI CEHCOPa Yepe3 creualbHblii nHTepdeiicHbli kabens. [Iporpamma Ha [IK B

5 OTBET Ha 3arpoc OoT OJioKa rpeoOpazoBarens GOopMUpPyeT 3HAUCHUSI KOJIA.

S Ha nnauxarope npeoOpa3oBaTesns MOKa3bIBAeTCs NPUHUMAEMOE 3HAUCHHE KO/1a M 0)KUJaeMOe

O

2 3Hau€HUE TOKA Ha TOKOBOM BBIXO/IE.
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IIpuiaoxenue B

HNHcTpyKuus mo pacyeTry 1 MOHTAKY JIMHUIH CBSI3U 0JIOKOB ra30aHaJIM3aTopa.

CHGLII/IaJILHbIe YCJIOBI/HI HpI/IMeHeHI/ISI, 0603Ha‘IeHHBIC 3HAKOM «X» I10CJIC MapKI/IpOBKI/I
B3PBIBO3AIIUTHI, BKJIIFOYAIOT B Ce0S CIICAYIONUE TPEOOBAHNUS:

- MOHTaX W JKCIUTyaTalldi0 Ta30aHAIM3aTOPOB JIOJDKHBI OCYIIECTBIIATH JIMIIA, 3HAIOIIHE
MpaBUia AKCIUTyaTallMl 3JEKTPOYCTAHOBOK BO B3PBIBOOMACHBIX 30HAX, M3YYHMBIIHE PYKOBO/I-
CTBO IO DKCIUTyaTal[MH Ia30aHAIN3aTOPOB, ATTECTOBAHHBIC U JOMYIICHHbBIC MPUKA30M aJIMHHHU-
CTpaluu K paboTe ¢ ra30aHaIn3aTopamu;

- IPOKJIaJIKa Kabeyel BO B3PHIBOOIACHBIX 30HAX JOHKHA OCYIIECTBIISTHCS B COOTBETCTBUU
BINUCKH

- IIPH AKCIUTyaTaI[MK ra30aHAIM3aTOPBI CIICAYET 00eperaTh OT yIapoB U MaJCHUN;

- 3ampeniaeTcs KCILTyaTHPOBATh Ta30aHATIN3ATOPHI ¢ TTOBPEKAEHHBIM KOPITYCOM;

- MOHTaX U MOJKIOYCHHE ra30aHAIM3aTOPOB JOJDKHBI IPOU3BOIUTHCS IIPH OTKIIIOUEHHOM
HaHpH)KeHI/II/I MMUTAHUMA,

- HaNPSDKECHMSI B 1IETNSAX HE JTOJDKHBI TIPEBBIIATh 3HAUCHUM: 1A 1ieriel nutanus Um = 32B,

JUTS TIeTIel TOKOBOT'O BBIX0/1a («TOKOBOH metimy) Um = 24B.

CxeMa MoAKIIIoueHus MPUBEICHA Ha PHC.

®©
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1."OM" -

KoHTaK Tkl NACCUBHOI0 NCTOYHNKA TOKOBO O BbIXOAA.

JHnn J1 1 J2 paBHO3HauHbIe, HO NMUHWI0 J2 MOXXHO NOAKIYMTL B)KaMrnepoM:
K nnHUKM "+AMN" peannaayma "o6bLy.MnHyc",

(Harpy304HbIN pesncTop nopkntoyaeTcs K nnHun J1 n"-mn";

2."0M" - k nuHnn "-IM" peannsagma "obuy.nnoc”

(Harpy3o4HbLIM peancTop nogkrdaeTcs K nuHum J1 n"+HAM",

3. "W" — nsonnposaHHbI — nUHUKM J 1 1 J2 NogKnoYatoTCH Yepes Harpy304HbIN
pPEe3MCcTop BHELLUHEMY NCTOYHMKY MUTaHWA, C HanpAXeHem He 6onee 24 V.

KoHTakTbl pene:
H3 — HopmarnbHO 3aMKHYThIN,
MK - nepeknoYaoLLmn KOHTaKT,

HP — HopmarnbHO pa3oMKHYThIN.

Mopeop NuHUK NMnTaHna n RS-485

/l | Vlrl"_

= WCTOYHUKa NMNTaHUA, Ha nnaTte
3a3eMNAeTCH BMECTe
C KOprnycom (B opgHOW TO4KE)

2 _ "D(—]"
3 s IID[+]||
4 _ "+V“_|"

"+' ucTo4YHMKa MUTaHns (16-32 V)
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© TpaHcnaunsa nuHumM NnTadns n RS-485
z 1 ="-I"="-" ncTo4HnKa NUTaHWS, Ha NnaTe
< 333eMNAeTCA BMECTe C KOprycom (B ofHOM To4Ke)
3 2 -"D(-)"(B).
Q 3 -"D[H)" (A),

4 - "+H/MN" ="+" nctoyHmka nutanua (16-32 V).
B cnyyae, ecnun npnbop ABNAETCA 0KOHEYHBIM B NIMHUN — MEXAY

CEB saxumamn "D(-)" n "D(+)", ycTaHoBUTb peancTtop S60 Om 0.25 BT
©
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

Pacuer Jununn

1. Ilpu npoeKTUPOBAHUH CUCTEMBI, HEOOXOIUMO IPOU3BECTH pacyeT JuHUM. Llens pacuera
— Y3HaTh, BEJIMUMHY HAIMPSHKCHUS] MTUTAHMSI, JOMISIIIETo 0 MOCIeIHEro B rUpisHAe O0JI0Ka MH-
nuKarmy. s HopMaabHOTro (yHKIMOHUPOBAHUS Ta30aHATN3aTOPa, 3HAYCHNUE HAMPSIKCHUE TTH-
TaHUs JOJKHO ObITh He MeHee 16 B. B ciiyuae eciiu 310 ycnoBue He BBIIOTHSAETCS, HEOOXOAUMO
YBEJIMYUTH IJIOUIAb CEYCHUS KalOess MM YMEHBUIUTD KOJMYECTBO OJIOKOB MHIUKAIMH, BKIIO-
YEHHBIX Ha OJIHY JIMHUIO CBS3U.

2. Jlns pacueTa UCHOIB3yeM CIEAYIOIINE JaHHbIE:

B Onoxe nHIMKAUMU yCTaHOBJICH UMITYJIbCHBIA cTa0unu3aTop nutanus. [lostomy, Tok mo-
TpeOisieMblii OJIOKOM HHIUKAIMK, 3aBUCUT OT HANpSOHKCHUS NUTAaHUS, a moTpedisieMas MOUI-
HOCTb OCTaeTCsl MPAaKTUYECKU HEeHM3MEHHOU. JlaHHbIe 10 MOTpeOIsieMoi MOIITHOCTH OJIOKOB WH-

JUKalluu B paSHHqHOﬁ KOMILJICKTallun:

A.TIpubop, yKOMIUJIEKTOBaHHBIN ra30aHAIMTUYECKUM IPeo0pa3oBaTesieM C 3JIEKTPOXUMU-

YCCKHUM CCHCOPOM.

Hanpsixenne nuranns [TorpebisiemMast MOLIHOCTD [Torpebnsiemast MOIIHOCTD
C OTKJIFOUYEHHBIM pelie C BKJIFOUEHHBIM pelie

16-20V 0.5W 1.0W

20-32B 0.6 W 1.2W

b. IIpubop, yKOMIIJIEKTOBaHHBINA T'a30aHATMTUYECKUM NpeoOpa3oBaTeeM C TepMOKaTalu-

TUYCCKHUM CCHCOPOM.

Hanpsixenne nuranns [ToTpebnsemMas MOIIHOCTD [ToTpebnssemMass MOIIHOCTb
C OTKJIFOUEHHBIM Pelle C BKJIFOYEHHBIM peJie

16-20B 1.2W 1.8W

20-32B 1.2W 1.8W

B. [IpuGop, yKOMIUIEKTOBaHHBIN ra30aHATUTUYECKUM IpeoOpazoBaTeeM € ONTHYECKUM

cencopom CH4 unu CO?2.
Hanpsoxkenne nutanus [ToTpebnsemas MOITHOCTh [Torpebnsemas MOIIHOCTH
C OTKIIFOYCHHBIM PECJIC C BKIIFOUCHHBIM PEIIC
16-20B 0.9W 15W
20-32B 0.9W 15W
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Pemats 3agauy pacuera TuHUM (THPISHIBI) TSl 0JI0KOB MHIUKAIIUU PEKOMEHIYETCs C KOHIIA
JIUHUH, UCTIOJIB3YSI CICTYIONIUN alTOPUTM:

1) Bcero B rupisaae N 010k0B uHAMKAMKA. Kaapiid OJ0K MHIUKAIUMH TOTPEOIIseT
HEKOTOPYIO TIOCTOSIHHYIO MOIIHOCTh P, U UMeeT Ha BXOJIe HANPsHKEHUE IMUTAHMS
Uy, Tie N — TeKyImuid MOpsIKOBLIM HOMEp 0J10Ka MHIUKAIMY, HAYWHAS OT UCTOYHH-
Ka MMUTaHHS;

2) mepe KakIpIM N-bIM OJIOKOM WHIMKAIIUH B IIETH MUTAHKS IPUCYTCTBYET aKTUBHOE
COMPOTHUBJIEHNE, O0YCIOBJIEHHOE CONMPOTHUBIICHHEM KaOens Rkab,. Jlms memgHOro
Ka0esi IPUHUMAEM COTIPOTHBIICHHE OJHOTO METpa MEIHOTO MPOBOJA C TUIOMIAIBIO
ceuenus 1 Mm> paBHbIM 0.017 Q. YuuTtsiBasi, 4TO TOK NUTAHUS MPOXOAUT MO OAHO-
My TIPOBOJY K OJIOKY MHAMKAIIMH, a TI0O BTOPOMY IIPOBOAY 0OpaTHO, y/IBaBacM Be-
JMYHHY CONMpPOTUBJIeHUsS Kabess. T.e. st pacyera ucrnosnbdyeM 3Hauenue 0.034
AJIsl OTHOTO MeTpa KaleJisi, MPU MJIOIIAAH CeYeHUs MPoBoaoB 1 MM’ (31ech
YUUTBIBACTCA CONMPOTUBJICHHE 000UX k1l nutanus). [Ipu mpoTekanuu Toka, Ha Ka-
Oerne manaet HanpspkeHue Ukaoy,;

3) NPHUHATH 3HAYEHUE HANPSKCHHS MUTAHUSA TOCIEIHErO B TUPIIAHAE OJIOKA MHIHKA-
mur (N = N) paBabiM 16 B;

4) paccumnTath HOTPEOIIEMBbI OJOKOM HHIUKAIMK TOK |, = P/ U, (ams mocneanero B
rupisHae 6oka naruukos U, = 16 B);

5) paccumraTh MajeHHEe HAOpsOKCHHS Ha dacTh Kabenst Uka6, = Rka6, X I, - mis

©

g
S nocnenHero Osnoka gatuuka B rupasaae (N = N), B obmiem ciydan
S

8 Uka6, = Rka6, X YL I

=
'§ 6) HampspDKeHHE Ha BXOJe Mpeasiayiero ooka naaukamuu oyaer Ung = U, + Uka0, ;

7) TOBTOpHTH pacyer mo (Gopmynam m.4-6 1 KaKI0ro OJI0Ka HHAWKAIIMU B THPIISH-

: e
l§ He;
© 8) B mWTOre pacuera JAOJHKHO OBITH MOJIYYCHO MHHHMAJIbHOE HEOOXOIMMOE 3HAUCHHUE
2

@ HaIpsLKEHUs, KOTOpoe HeoOX0IMMO 1Jis paboThl BceX OJIOKOB MHIUKALIUU THUPIISH-
AN

I6l: Upin = Uy + Uka6y ;

Q1

. 9) Ecau nmonydenHoe Upin MEHbIIIE HAMTPSHKCHUS TUTAHKSI, BBIIABAEMOTO HCTOYHUKOM
o)

I

S nuTaHus (Tun. 3HaueHue 24 B) — B rupnsuae Oynyt paboTaTh Bce OJIOKM 1aTYUKOB.
s
§ Kpaiine xenarenbHO UMETh 3amac 1o nutanuio 2-3 B (T.e. )xenaTenbHO YTOOBI TO-

nydeHHoe 3HaueHue Upin , B JaHHOM IpuMepe OblUTo MeHbIle JInbo paBHO 22 B).
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

Hpuiaoxenne I'.
HMcnosb3oBaHue cxeMbl TOKOBOI'O BBIX0/1a
XapaKkTepuCTUKU TOKOBOTO BBIXOJIA.
1. TOKOBBIN BBIXO/T BHIIOJHEH B CTaHAAPTE TOKOBOU meTiiu 4-20 MA.

2. Twum TokoBOro BbBIXOJa — IMACCUBHBIN (,I[J'IH nepeaadyn Curaaia uCIoJIb3yETCA BHEIITHHH HC-
TOYHHK I'II/ITaHI/Iﬂ).

3. Harnpsixenne nutanus cxeMbl TOKOBOM 1eTiu = 12-24 B (uepe3 Harpy304YHBIN pe3uCTop).
4. ConpoTUBJICHHE HATPY30YHOTO pe3rcTopa oT () 10 BENTUYHHBI ONpeaesieMon GopMyInoi:
Ruarp. [Om] < {(Umur.[B]-11)/0.022} [OMm]

5 JpaiiBep TOKOBOTO BBIX0/1a HETIOJISIPHBII — T.€. IOMYCKAeTCs MoAada K BHIXOAHBIM KIIEM-
MaM HalpsHKEHUS MUTaHUA (Uepe3 Harpy30YHbIA PE3UCTOP) JH000H MOISIPHOCTH.

6. JlpaiiBep TOKOBOr'0 BbIX0/1a TaIbBAHUYECKH HE CBSI3aH ¢ KAKMMU-JIMOO 1IeTsIMU YCTPOMCTBA,
YTO TO3BOJIAET MCIIOJIb30BATh JIOObIE BHEITHUE UCTOUHUKY MIUTAHKS WM JJMHUW TIUTAHKUS CaMOTO
yCTpOMCTBA, IPUUEM HArpy304HOE CONPOTHUBIIEHUE MOXKHO MOJAKIIIOYATh KaK K «IUIIOCY», TaK U K
«MUHYCY».

7. Cxemsbl moAKIIt0YeHNs puBeaeHs! Ha puc. ['1, puc. 2 u puc. I'3.
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.
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Pucynox I'l. BapuaHTbl HOJKITIOUEHHS U3MEPUTEIBHOTO MPHUOOPa MO U30IMPOBAHHOM JIMHUU TOKO-

BOM meTnu (2X-npoBoHas cxeMa). HanpsikeHne uctouHuka nutaHus e 6onee 24 B.
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lModnuck u ama

UnHe. Ne dy6ir.

(o]

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.
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Pucynox ['2. BapuaHT MoAKIIOYEHUS U3MEPUTEILHOTO IMTPUOOpa M0 OJHOMPOBOHON CUTHATBHOM

JIMHUM TOKOBOM METJIM, IPU UCIIOJIb30BAHUN MUHYCOBOT'O MPOBOJIA MUTAHUS («OOLIUI MUHYCY).
JlomyCcTUMO MCTIONIb30BaHUE TOJIBKO B CIy4ae, €CIIM HalpsDKeHHe TUTaHus He 6oiee 24 Bonbr.

Numarue
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Pucynok I'3. BapuaHT noaxitodeHns U3MEPUTENIBHOTO MpUOOopa 1Mo 0 JHONPOBOJHON CUTHAIIbHOU
JUHUW TOKOBOU METJIU, TPH UCTIOJIB30BaHUH TUTFOCOBOTO MPOBOIA MUTaHUS («0OIIui rtrocy). Jlo-

MMyCTUMO UCITOJIB30BAHUC TOJILKO B CIIy4ac, €CJIN HAIIPAKCHUEC TUTAHUA HE ooitee 24 BombT.

U3m.

Jluem Ne dokym. lModnucek

[lama
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

Hpuiaoxenne /.

3aMeHa HCTOYHUKA Pe3epPBHOI0 MUTAHUSA

bnok HHAUKAIUNA OCYINECTBIIACT KOHTPOJIb COCTOAHUA NCTOYHHUKA PE3CPBHOTO IIMTAHUA YdCOB

pea/IbHOI'O BpEMEHHU.

Eciu ycTaHOB/IEH MpU3HaK pa3psyKeHHOCTH 3/IeMeHTa ITUTAHKs, TO Ha AWCIIee TIOsIB/ISeTCs CO-
o01rieHue:

Heo0xoqumMo 3aMeHHUThH

Y BBeCTH /iaTy U BpeMsl.

B aToM ciiyuae, HeoOXoAMMO 3aMeHUTh JuTHeBYI0 Oatapeto CR1220, Haxosinyrocs B OJ10Ke

WHJUKALMK, BHYTPU B3PBIBOHEIIPOHUIIAEMOT0 KopIryca. i 3Toro:

- IIPOBCPUTH, UTO 0JI0K HHJWKaIUU OTKIIOYCH OT UCTOYHHKA NUTAHUA U JPYIUX SJICKTPHUYC-

CKHX ITPUOOPOB.

- OTKPYTHUTH CTOHOpHHﬁ BHHT (C MECCTUI'PAaHHBIM er'IY6J'I€HI/I€M B FOJ'IOBKG) n IIOAHATH CTO-

MOPHYIO MIIAHKY.

HE00XO0UMO OTKaTh (PUKcaTOp AepkKaTess U IIIOCKOM OTBEPTKON yIalnuTh OaTapero.

OTKpYTUTH U CHSTH KPBILIKY KOpITyca.

[ImacTMaccoByrO JIMIEBYIO MTAHENb NOAIETh OTBEPTKON U CHATH PYKOM.

OTBepHYTL JABa BUHTA U CHATH BCPXHIOMO ILJIATY.

C oOpatHO#l cTOpOHBI BEepXHEH IUIaThl YCTAHOBIJICH Jep)Kareib OaTapeu. s ee 3amMeHbI

- HoByto Oarapero ycTaBuTh B JiepiKaTesb, IPUKaB €€ J0 IEeTYKa.

- COopka ocymiecTBisieTca B 00paTHOM nopsiike. Bummanue! O6paTute BHUMaHUE Ha Ipa-

BUJIIBHOCTb COCOUMHCHU 13-KOHTaKTHBIX Pa3bEMOB Ha BerHefI 1 OOKOBOM IlJIaTax.

U3m.

Jlucm

Ne dokym.

lNodnuck

[lama

NKOr.413411.012.r1 P

Jlucm

50




Ipuioxenne E. TecroBblii kadeb

TecroBblil kKabenb MpeaHazHaueH JUIst 00JerdeHns padoThl IPU MPOBEPKE U HACTPOMKE MpH-
0opa 1 noAKIII0YaeTcs K OJ0KY MHIUKAIMU, B COOTBETCTBUH C pucC.1 .
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> TecToBbIN Kabenb NCMoNb30BAaTL TOMNbKO 04 NpoBEPKUA.
§ /lcnonb3oBaHue TecToBoro kabtensa ona NMOCTOAHHON paGOTbI sanpeu_leHo!
S Test Cxema nogknrodeHusa k HTVg1n_05.pcb
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Puc.1. CxeMa NogKITIOYEHHS TECTOBOTO Kabems K 60Ky WHANKAIIUN
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.
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lecmobei kaoens ucnoik3obame moibko 0ns npobepku.
Hcnosnb3o0arue mecmobozo kKaoe/s 08 NOCMosHHOL Paoomsl 3anpelyeHo!

Puc.2. CxeMa miaaTbl TECTOBOI'O KaOesl.

KCIBI 4x0.2

KCrBI' 6x0.2

3eneHbI +AM1
Kopu4HeBbIn D(+)
benwin D(-)
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XKenTbin — He MCnonb3yeTcHd

Puc.3. [Timara TrectoBoro xaoens.

CBeTOﬂI/IOﬂbI MnadTe BrJIOTHYHO K MnaTte

U3m.

Jluem Ne dokym. lModnucek

[lama

Jlucm
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lModnuck u ama

UnHe. Ne dy6ir.

o

B3sam. uHs.

lModnuck u ama

UHe. Ne roorn.

[Tpu mpou3BOACTBE, ISl yI0OCTBA HACTPOUKH M TIOBEPKH K IPUOOPY MOAKIIOYAETCS TECTO-
BbIH Ka0Oenb. Biiok MHAMKAIIMY TTOCTABISIETCSA C ITOAKIIOYEHHBIM TECTOBLIM Ka0eiaeM. Mcmosin3oBa-
HHUE TeCTOBOIr0 KadeJisi 1Jis1 padoThI He J0NMyCTUMO!

IIpu nonaue nanpspxkenust nutanus 24 B Ha kinemmbl «-UID» u «+UIT», MoxHO npoBepUTH
paboTocrnoco6HOCTh Os10Ka HHAUKaIMKU. Kpome Toro, npu noAKIOYeHUH MUJLTHAMIIEpMETpa K
kiemmam J1 u J2, MOXHO TPOBEPUTH (PYHKIIMOHUPOBAHUE TOKOBOTO BhIxo1a. [IpoBepka pene ocy-
HIECTBIISICTCS YCTAHOBJICHHBIMH HA TUTATE TECTOBOTO Ka0Eelsi CBETOIMOIaMHU: CBEUEHUE KPACHOTO
CBETO/M0/1a — BKJIFOUEH «HOPMAJIbHO 3aMKHYTBIA KOHTAKT» PeJie, CBEUCHUE 3€JICHOI0 CBETOIMO/IA —
BKJIFOYEH «HOPMAJIbHO PA30MKHYTBIN KOHTAKT.

Jlucm
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Jlucm Ne dokym. lModnuck | dama




