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PykoBoacTBo no akcnnyataumn (P3) cooepxuT CBeAEHMs1 O KOHCTPYKUMM, NpUHUMUNE AeNCTBUS,
XapakTepucTukax ypoBHeMepoB paanoBosiHoBbiXx BAPC 322MU-XX, BAPC 332MU-XX (nanee — ypoB-
Hemep) 1 ykasaHusi, Heobxoaumble ANs UX NpaBuIibHOM M 6e30MacHOM aKcnyaTaumm, TEXHUYECKOro 00-
CNY)XMBAHWSA, XpaHEeHWUs M TpaHCNOpPTUPOBaHWs. PO pacnpocTpaHseTcs Ha YpOBHEMEPb! WUCMOSHEHWN
BAPC 322MWN-01...BAPC 322MW-07 n BAPC 332MWN-01...BAPC 332MU-07.

Mepea Hayanom paboTbl C ypOBHEMEPOM BO M3bexaHne OoWMOOK NPU YCTaHOBKE U 3KcnJlya-
TauuKn HACTOATENbHO PeKOMeHAYeTCA U3YyUnuTb AaHHOe PYKOBOACTBO.

1 OMUCAHUE U NPUHLMN OEUCTBUA

1.1 HasHa4yeHune

1.1.1 YpoBHeMepbl NpefHasHadeHbl Anst 6ECKOHTAKTHOIO HEMNpPEpPbLIBHOrO U3MEPEHUS YPOBHS
unn obbvema cbinydmx (BAPC 322MU-XX) n xuakmx (BAPC 322MU-XX, BAPC 332MW-XX) cpepn, KOH-
TPOrnsi N CBETOBOWM CUTHaNM3aumm 3agaHHbIX NMOJIOXKEHUA TEKYLLIEro YPOBHSI NN TeKyLLlero obbema B TeX-
HOMOMMYECKMX M TOBapHbIX pe3epByapax, OyHkepax, TaHkax M T.M. CTauMOHapHbIX yCTaHOBKax, oTobpa-
XEHUSI M3MEPEHHOro 3Ha4YeHMs1 C MOMOLLbI0O BCTPOEHHOMO LMpOBOro nHankatopa, a takke npeobpaso-
BaHWSA U3MEPEHHOro 3Ha4YeHUss B TOKOBbIN CUrHan u umMdpoBOM KOAOBLINM curHan cneundukauum RS485

ans nocnegywouwlero obMeHa vHgopMaumen ¢ Apyrumu annapaTHbIMKM CpedcTBaMu aBTOMaTM3NpOBaH-
HbIX cucTeM ynpasneHus (ACY).

1.1.2 BHeLHWIA BUO HEKOTOPbIX U3 UCMONHEHUIA YPOBHEMEPOB NPUBEAEH Ha PUCYHKe 1.

PucyHok 1 - Npumep ncnonHenunn yposHemepos BAPC 322MUN-XX, BAPC 332MU-XX

1.1.3 an MCnonb3oBaHUN OBYX BCTPOEHHbIX pene ypoBHEMEP MOXET NMPUMEHATbCA OANnA aB-
TOMaTU4eCKoro yrnpasneHna npouecCoM HarnoJIHEHUA-OMNOPOXKHEHNA pe3epByapoBs, nnbo B kayecTBe bec-
KOHTaKTHbIX CUTHaNnnM3aTopoB ABYX HE3aBUCUMbIX NONOXEeHNN YPOBHA.

114 YpoBHEMEP MOXET 3KCMIyaTMpoBaTbCA BO B3PbIBOOMACHbLIX cpefax, Mpu BHYTPEHHEM
N Hapy>xHOM cnocobax yCTaHOBKW, B TOM YMChe ANS M3MEPEHUS YPOBHS OrHEOMacHbIX U NerkoBocniame-

HSIIOLLIMXCS KUAKOCTEN, Napbl KOTOPbIX B COEAVMHEHWUM C BO34yXOM MOTyT 006pa3oBbiBaTh B3PbIBOONACHbLIE
cMmecu.
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1.15 YpoBHEMEP MOXET NPUMEHATLCA NPU HanMyYnM M36bITOMHOIO AaBreHus B pabodeMm pe-
3epByape ¥ Npu NOBbILLEHHOW TemMnepaType KOHTPONMPYEMOW cpenbl, 3HAYEHNS1 KOTOPbIX YCTaHOBIEHbI
B HacTosiLem P3.

1.1.6 YpoBHEMEP MOXET 3KCNyaTMpoBaTbCA B COCTaBe aBTOMaTU3MPOBAHHOW CUCTEMbI KOH-
Tpons B Ka4ecTBe NepBMYHOro npeobpasoBaTens ypoBHS.

1.1.7 YpoBHEMEP MO METPOSIOrMYECKMM CBOMCTBaAM OTHOCUTCH K CpefcTBaM aBToMaTtmsaumm
C XapakTepucTukamm TOYHOCTWU, HopmupyeMbiMu no OCT 23222-88, n He noanexuT nepmoamveckon
noBepKe.

1.1.8 YpoBHeMep BbINONHAET cnegytowimne yHKUN:

— HenpepbiBHOE GECKOHTaAKTHOE U3MepeHWe TeKyLLen AanbHOCTU OT NIIOCKOCTU MOHTaXHOro dnaHua
[0 MOBEPXHOCTU KOHTPONMPYEMOW cpedbl U Npeobpa3oBaHne ee B 3HAYEHWE TEKYLLIEro YPOBHS, CBOGOAHOIO
NpPOCTpaHCTBa (PacCTOSIHWUSA OT MaKCUMaIbHOMO MONIOXKEHUS YPOBHS A0 €ro TeKyLLero norioXKeHus) unm Teky-
Lero obbema ¢ y4eToM NapameTpoB, BBEAEHHbIX MOfb30BaTENEM B PEXNME HACTPOWIKY;

- npeobpa3oBaHVe 3HaYeHWUst TEKyLLe OAanbHOCTM OT MIIOCKOCTU MOHTaXHOro driaHua OO noBepx-
HOCTW KOHTPONMPYEMOW Cpeabl B BbIXOOAHOW LUNpoBOK (KOAOBLIN) curHan, npeobpasoBaHne 3HadyeHus Te-
KyLLIero ypoBHsl, CBOBOAHOrO NPOCTpaHCTBa UMM Tekyllero obbema KOHTPONUpyemon cpedbl B BbIXOOHbIE
CUrHanbl: HernpepbIBHbIN TOKOBbLIN, AUCKPETHLIN (KOHTaKTbl pene) u LndpoBon (KOAOBbLIN);

— oTobpaxeHue pe3ynbTaToB U3MEPEHUN Ha BCTPOEHHOM LMAPOBOM MHAMKATOPE: TEKyLlero pac-
CTOSIHVSI A0 MOBEPXHOCTU KOHTPONMPYEMOW cpefbl — B HaTypasbHbIX eAnHMLAaX M3MEpeHns, TEeKyLLero
YPOBHSI — B HaTyparbHbIX UM OTHOCUTENbHbLIX €AMHNLIAX N3MepeHnsi, cBo6oaHOro NpoCcTpaHcTBa — B Ha-
TyparnbHbIX UM OTHOCUTENbBHbBIX €AVHULAX U3MEPEHUS, TeKyLLero obbema — B OTHOCUTESbHbIX eAnHMLAax
N3MepeHus;

— penenHylo U CBETOBYH CUIHaNmM3aLumio ABYX HE3aBUCUMbIX MOMOXEHWUI TEKYLLEro YpOBHA Unu Te-
Kyllero obbema KOHTpOnMpyemomn cpeapl, 3agaBaeMbliX MNofib3oBaTenem;

— unaeHTUMKaLMIO YCTPONCTBa nsmepeHust npu pabote B coctaBe ACY,;

— aBTOAMArHOCTMKY U CUrHaNu3aLumio OTKa3oB.

1.1.9 ®YHKLMOHMPOBAHNE YpPOBHEMEpPa B COCTaBe aBTOMAaTU3UPOBAHHOW CUCTEMbI KOHTPOIS
obecneymBaeTcs B KOMMMEKTE CO CMeAYOLLMMI TEXHUYECKUMIN CpeacTBaMu:

- nepcoHarnbHbIM KoMnbioTepom (M3BM), coBmecTumMbiM ¢ IBM PENTIUM 1l unu Boiwwe;
npeobpasoBatenem uHtepcenca RS485/RS232;
peTpaHcnATopoM nHTepdenca RS485 (Ha kaxable 32 yCTPOWCTBa CBepx nepBbix 31);
nporpamMmmHbIM obecrneyeHnem BepxHero ypoBHS.

1.1.10 YpOBHemep He npegHasHa4yeH 0119 KOHTPOoNnA ypOBHA pasfjesia HeCMeLlnMBaLWnXCca Xuna-
KOCTEN 1, B HaCTHOCTH, Ans onpepeneHna ypoBHA I'IO,EI,TOBapHOVI BOAbI.

1.2 OCHOBHbI€ TeXHUYECKNE XapaKTePUCTUKN
121 HomunHanbHasa ctatnyeckasn yHkUms npeobpaszoBaHus: nporpaMmmmpyemas
1.2.2 Mpepoenbl guana3oHa W3MepPeHUs TeKylwero YypoBHSA WU TeKywero obbema

Hymin - Hymax » MM, NPy 3HA4Y€HUN OTHOCUTENBHON ANINEKTPUYECKON NPOHNLLAEMOCTH €, KOHTPONMpye-
MOW cpefpbl:

- go1rl8p004 o1 600 go 15000
=24 ot 0 go 30000
— B OTHOCUTESbHbIX eQuHULAaXxX YPOBHSA nnn obvema, % o1 0 go 100
MpumeyaHus.

1 MnHUManbHbIN ypoBeHb H y min COOTBETCTBYET HIDKHEMY Mpefeny U3MepeHusi ypoBHS KOHTPOMU-
pyemoli cpeabl, onpeaensemMoMy BIMSHUEM MeLLaloLLLEro OTpaXeHnsa oT AHa pe3epByapa.

2 MakcumanbHbin ypoBeHb H y max COOTBETCTBYET BEpXHEMY Nnpeaerny U3MepeHnst ypoBHA KOHTPO-
mmpyemont cpefbl. 3HaveHne H y . He JOSMKHO MpeBbilaTh BEeMYMHBI, PaBHOW Pa3HOCTU BbICOTHI pe-
3epByapa u Heusmepsaemon ganbHocTu (M. 1.2.3, pucyHok 31). [NorpeltHoCTb U3MepeHNst ypoBHS KOHTPO-
nnpyemon cpefbl, He COOTBETCTBYHIOLLErO BbilLieykazaHHOMY TpeboBaHuWIo, He rapaHTUpyeTCS.



1.2.3 BennumHa HensmepsieMon JanbHOCTU, MM:

— ypoBHemep ncnonHexHmin BAPC 322MW-01, BAPC 322MU-02,
BAPC 332MW-01, BAPC 332MI-02

— ypoBHemep ucnonHexHut BAPC 322MW-03, BAPC 322MW-04,
BAPC 332MWN-03, BAPC 332MI-04

— ypoBHeMmep ucnonHexHun BAPC 322MW-05 ... BAPC 322MW-07,
BAPC 332MW-05 ... BAPC 332MWN-07

MpumeyaHue - Hpab 1 HMOHT — cM. npumeydaHue k n.1.3.2.

1.2.4 [onyckaemas oCHOBHasi MOrpeLLHOCTb U3MEPEHUS:

— ypoBHeMepbl ucnonHeHun BAPC 322MU-XX, MM
— ypoBHemepsbl ncnonHeHmn BAPC 332MU-XX, mm

125

— ypoBHemepbl ncnonHexnmn BAPC 322MN-XX, mm / 10 °C
— ypoBHeMepbl ucnonHeHun BAPC 332MU-XX, mm / 10 °C
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850

850 npu Hpab < 800 mm, u
Hpa6+50 npu Hpab > 800 mm

850 — HMOHT, HO He meHee,
yem Hpab+50

[ononHuTtensHas TeMnepaTtypHada NOrpellHOCTb N3MepeHna:

+25
+25

MpumeyaHwme - MNorpewHocTn no nn. 1.2.4 n 1.2.5 npu namepeHun ob6bema He HOpMUPYHOTCS.

1.2.6
nasoHa nsmeHeHus Toka, %, Npu Harpyske RH:

— pauana3oH 0 ... 5 MA, RH <2 kOm
— pguanasoH 0 ... 20 MA, RH < 0,5 kOm
— pawanasoH 4 ... 20 MA, RH < 0,5 kOm

,D,OI'IYCKaeMaFI OCHOBHadA NorpelHoCTb TOKOBOIro BbIXOAHOIoO curHarna oTHOCUTENbHO aAna-

0,6
0,15
0,2

NMpumeyaHue - [Npu OTCYTCTBUM OaHHbLIX B 3aKase ypoOBHEMeEp MOCTaBMNSAETCH C 3anporpamMmmupo-
BaHHbIM AMana3oHOM M3MeHeHus Toka 4 ... 20 MA. Tpebyembli AnanasoH U3MEHEHUS TOKa Takke MOXHO
YCTaHOBUTL NPOrpamMMHO, PyKOBOACTBYACbL, Hanpumep, nogpasgenom 2.8, n. 2.8.26.

1.2.7 MapameTpbl ceTn MNTaHUA NOCTOSAHHOIO ToKa:

— HanpsbkeHue, B
— [ONYCTUMOE OTKIOHEHUE HanpsXXeHUst OT HOMUHaNbLHOro, %

1.2.8 MoTpebnsemas MOLIHOCTb, He Gornee:

— ypoBHemep ncnonHexnnh BAPC 322MU-XX, BT
— ypoBHemep ncnonHexnn BAPC 332MU-XX, BT

1.2.9 HoMWHanbHbIE  3HaYeHus1 KIMMaTu4eckux paxkTopos
no FOCT P 52931-2008 1 umetoT cneayowmne 3HavyeHns:

— TemnepaTypa OKpyKatoLLlero Bo3ayxa B AvanasoHe, °C

— OTHOCUTENbHAas BNaXHOCTb OKPY>KaKLLEro Bo3ayxa npu
TemnepaTtype nntoc 35 °C 6e3 koHaeHcauumm Bnaru, %

— aTMocdepHoe AaBneHue B gmManasoHe, klla

1.2.10 T[lapameTpbl KOHTPONMPYEMOW cpeapl:

a) Temnepartypa, °C:

—  ypoBHeMep ucnonHeHun BAPC 322MW-01...BAPC 322MW-04,

BAPC 332MWN-01...BAPC 332MU-04

— ypoBHeMep ucnonHeHun BAPC 322MW-05...BAPC 322MW-07,

BAPC 332MW-05...BAPC 332MU-07

cootBeTcTBYlOT rpynne C4

oT MunHyc 30 go nntoc 50
0o 95
o1 84 go 106,7

(pa3mellieHne Ha BbicOTe [0
1000 m Haa ypoBHEM MOpS)

oT MuHyc 40 fo nnoc 100*

oT MuHyc 40 go nnoc 150*
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©0) naenexwne, Mla:

— ypoBHeMep ucnonHeHun BAPC 322MW-01...BAPC 322MW-06,
BAPC 332MW-01...BAPC 332MW-06 ot 0,09 oo 0,16

— ypoBHeMep ucnonHeHun BAPC 322MWN-07, BAPC 332MU-07 ot 0,09 oo 1,6

Mpumeuanune - *Mpu o6a3aTeNbLHOM BbINOMHEHUM ycroBui n. 1.2.9 ansa 6rnoka o6paboTkn ypos-
HeMepa, NoKasaHHOro Ha PUCYHKE 2.

1.2.11  YpoBeHb 1 BUA B3pbIiBO3ALLUTbI: B3pblBOOE30ONacHoe

aneKkTpoobopyaoBaHue,
“B3pbIBOHENpPOHMLAeMas
obonoyka”

1.2.12 TMapameTpbl BbIXOAHOrO KOAOBOro (LMEpPOBOro) curHana: no cneundukaumm

EIA RS485

1.2.13 [lapameTpbl BbIXOAHbLIX pefenHbIX CUrHaroB:
— YKCIIO BbIXOA0B 2
— BUg 3aMblKatoLLMIA KOHTAKT
— KOMMYTUpyeMoe nepemMeHHoe HanpsxkeHue, B He Gonee 280
— KOMMYTMpYeMOe NOCTOSIHHOE HanpsikeHue, B He 6onee 400
- KOMMYTUPYEMBbI TOK, MA He 6onee 100

1.2.14 CrteneHb 3awuThl, obecnevnBaemas 0005104KOM MO

FOCT 14254-2015 (IEC 60529:2013): IP65
1.2.15 Macca, Kr: He Gonee 30**

Mpumeuanne - **Macca yposHemepos BAPC 322MUN-XX n BAPC 332MW-XX cneumarnbsHbIX 1c-
nonHeHnn (N.1.3.2) MOXeT OTNINYaTbCSA OT yKa3aHHOW BENNYMHBI.

1.2.16 YpoBHemepbl BAPC 322MW opHOro WCNONMHEHUS SBMSIOTCA B3aMMO3aMeEHSIEMbIMMU.
YposHemepbl BAPC 332MW ogHOro ncnomnHeHns siBAa0TCA B3anMo3aMeHAeMbIMNA.

1.2.17  XapaKTepuUCTUKN HaOEeXHOCTHU:

— HapaboTka Ha oTKas, 4 He MmeHee 67000
— Cpok cnyxbbl, net 14
1.3 YcTpouncTeo u pabota

1.3.1 YpoBHEMEP COCTOUT U3:

— 6noka o6paboTkn, NpeacTaBnsoOLWEro cobon B3PbIBOHEMPOHULIAEMYHO JIUTYHO antOMUHUEBYHO
060M04KYy 1 YyCTaHOBMEHHbIX B HeW npuemMo-nepeaatowero CBY-moayns (MMM) 1 snekTpoHHbIX MOAYNew;

— aHTEHHO-BOMHOBOAHOW CUCTEMbI, NPpeAHa3Ha4YeHHOoW A nepejadm u npuema m3ny4aemMon n oT-
pakeHHOW pagWoBOJIH, COEAMHEHHOW C MOHTaXHbIM bnaHueM, ClyXalum A58 YCTaHOBKM ypoBHeMepa
Ha ¢hnaHue naTpybka paboyero pesepyapa.

BHewHWn BUO 1 cocTaB ypoBHEMEpPA NOKa3aH Ha pUCYHKe 2.

O6ornoyka ypoBHEMEPA MMEET creumanbHyl0 CBETOMPOMyCKaloLWyo BCTaBKy, KOTOpasi 3aliueHa
OT MeXaHUYeCKMX MOBPEeXOEHW OTKMAbIBAOLWENCA CTanbHOM KPbIWKOW. Yepes cBeTonponycKatoLLyto
BCTaBKy obecneumBaeTcsl JOCTYN K BCTPOEHHOMY LMADPOBOMY MHAMKATOPY M KHOMKaM, UMEKLMUM Mar-
HUTHOE ynpaBreHune, KOTopble NoKasaHbl Ha pucyHke 3.

C noMOLLbI0O KHOMOK MPOM3BOAMTCA HACTPOWKa M ynpasreHue pexummamu paboTbl ypoBHemepa.
YnpaBneHve KHOMKaMu OCYLLECTBISAETCS C MOMOLLbIO CreunansHOro MarHUTHOrO Krtoya, BXOASLLEro
B KOMMMEKT NOCTaBky ypoBHEMeEpPaA, U NpeaoTBpaLlaoLwero 4oCTyn NOCTOPOHHNUX MWL, K napaMeTpam ero
HaCTPOWKMW.

[eTtann aHTeHHO-BOMHOBOAHOW CUCTEMbl, HEMOCPEenCTBEHHO KOHTaKTMpylowmne ¢ aTtmocepon
BHYTPU pe3epByapa, BbIMOJIHEHbI U3 MaTepuanoB, CTOMKMX K XUMUYECKMM BO3OEVNCTBUSIM — HEPXKaBEIO-
wen ctanu un dptoponnacra.
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Brok obpabomku

BspbieoHenpoHuyaemasi 06os104ka

= B
.
DBHEMEP PALAOSOTHOBG

Kabernb Ne 2 Kabenb Ne 1

MoHmaxxHbil ¢hriaHey,

AHMEHHO-80/IHOBO0Has1 cucmema

AHMEHHbI

PucyHok 2 - CocTaBHbIe YacTu ypoBHeEMepa

Kpbiwka ceemonporyckatowel ecmasku

KHonKu ¢ MagHUMHBIM yrnipaeneHuem

P|/|cyH0|< 3 - PacnonoxeHne KHOMOK C MarHUTHbIM ynpasrieHnem
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1.3.2

Briok 06paboTkn ypoBHEMepa MPUKPErNsieH K aHTeHHO-BOJIHOBOAHOW CUCTEME C MOMO-

Wbto BOCbMM GOMTOB, pPacnonioXXeHMEe KOTOPbIX MOKa3aHo Ha pucyHke 4. KOHCTpyKUus ypoBHemepa Mo-
3BONSET, NPY HEOOXOAMMOCTH, OCYLLIECTBNSATbL OTCOeAMHEHNE U 3ameHy 6noka o6paboTkn 6e3 AeMoHTa-
’Ka aHTeHHO-BOJTHOBOAHOW cUcTeMEI, T.e. 6e3 pasrepMeTusaumm pesepsyapa.

PucyHok 4 - MecTa kpenneHus 6roka 06paboTku K aHTEHHO-BOMHOBOAHOM cUCTEME

B uensix obecnevyeHnss BO3MOXHOCTU NPUMEHEHMS YpOBHEMeEpPa Ansi paboTbl C pa3nNNyYHbIMK KOH-
TponvpyembiMn cpefamu, Ha pesepByapax pasfnyHbiX KOHCTPYKUWA M pa3mMepoB CYLLECTBYET psan UC-
NOMNHEHU YpOBHEMEpPA, OTIIMYAIOLLUXCA CXEMOTEXHUYECKUMU PELUEHUSIMU U KOHCTPYKLMEN aHTeHHO-
BONMHOBOAHbIX cuctem (ABC). Kpome Toro, Ha 6a3e oTAenbHbIX UCNOSIHEHUI NS y4eTa NHAMBUOYaTbHbIX
YCIOBUI NPUMEHEHMS BO3MOXHO M3rOTOBIIEHNE CneumnarnbHbIX UCMOMHEHUI YPOBHEMEPA, OTINYAOLLNXCS
AnvHamum BonHoBogoB ABC (Tabnvua 1).

Tabnvua 1
WAcnonHeHune Pa3mepbl aHTeHHO-BONIHOBOAHOM | [loNONHUTENbHbIN
MpumevyaHue
ypOBHemMepa cucTemMsbl ycunurtenb
BAPC 322MU — 01 [lBe pynopHo-AManekTpruyeckmx HeT CheumanbHbIx
aHTEHHBbI, N
NCMOMHEHNI He
BAPC 322MU — 02 D= 123 ':Nizbin h1/|94 MM, EcTb NPenyCMOTPEHo
EAPC 322MU — 03 [lBe pynopHo-AManekTpruyeckmx Het CneumanbHble
aHTEHHbI, NCMOMHEeHNS:
D =120 mm, L =194 mm, N3MeHeHMe TOMbKO
BAPC 322MW - 04 B = 120 MM Ectb Hpa6
BAPC 322MU — 05 [lBe pynopHO-AManeKkTpruyeckmx Het
@HTEHHH, CneunanbHble
BAPC 322MW — 06 D =120 MM, L = 194 mm, Ectb MCMORHEHNS:
B =120 mm
N3MeHeHne
[1Be omanekTpuyeckux HmoHT 1 Hpab
BAPC 322MWN — 07 | cTepXXHeBbIX aHTEHHbI, D = 21 MM, Het

L =290 mm, B =60 mm
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WUcnonHeHue Pa3mepbl aHTEeHHO-BONIHOBOAHOM | [loNONHUTENbHbIN Moumeyanme
ypoBHeMepa cuctembl ycunurtenb P
[1Be pynopHO-OManekTpuyeckmx
@HTEHHbI,
BAPC 332MU - 01 D =120 mm, L = 194 mm, Het oLy
B = 120 MM LarneH
WCMNONTHEHUN He
[iBe pynopHO-ANaneKTpuyeckux NpeyCMOTPEHO
aHTEHHBI,
BAPC 332MW - 02 D = 145 MM, L = 246 mm, Ectb
B = 145 mm
[1Be pynopHO-OManekTpuyeckmx
@HTEHHbI,
BAPC 332MM - 03 D =120 mm, L =194 mm, Het CneunanbHble
B =120 mm MCMOSIHEHUA:
[iBe pynopHO-ANaneKTpuyeckux N3MEHEeHME TOMbKO
a@HTEHHBbI, Hpab
BAPC 332MW — 04 D = 145 MM, L = 246 mm, Ectb
B =145 mm
[1Be pynopHO-OManekTpuyeckmx
@HTEHHbI,
BAPC 332MWU - 05 D = 120 mm, L = 194 mm, Het
B =120 mm
CneunanbHble
[iBe pynopHO-ANaneKTpuyeckux NCTIONHEHMS:
aHTEHHBbI
BAPC 332MW - 06 _ _ Ectb n3MeHeHune
D =145 mm, L = 246 mm, HMOHT 1 Hpa6
B = 145 mm
[1Be onanekTpnyeckmx
BAPC 332MWN — 07 | cTepXHeBbIX aHTEHHbI, D = 21 MM, Het
L =290 mm, B =60 mm

MpumeyaHue - O603HaYeHUs, ncnonb3yemole B Tabnuue 1:

— D — gmameTp packpbiBa pynopHOW aHTEHHbI U AnameTp CpeaHen YacTu CTEPXKHEBOW aHTEHHBI;

- L — AnvHa aHTEHHbI;

- B — paccrosHune mexay LeHTpaMu aHTEHH;

— Hpab — pasmep pabouyen 4acTm ypoBHEMepa OT MOHTaXHOro chnaHua OO0 Kpasi aHTEeHHO-
BOMHOBOAHOW CUCTEMBI;

— HMOHT — pasmep MOHTaXHOWN YacTu ypoBHEMEpa OT MOHTaXHOro chnaHua A0 KPbILKMA CBETONPO-
nyckaroLLien BCTaBKM Ha 6rioke ob6paboTku.

1.3.3 B03MOXHOCTb MPUMEHEHUS] Kakoro-niMbo M3 MCMONHEHWI B KaXKOAOM KOHKPETHOM criyyae
onpeaensieT COBOKYMHOCTb TakMx NapameTpoB, Kak:

—  KO3(hPULMEHT OTPaxKeHNa OT NMOBEPXHOCTU KOHTPOMMPYEMOW cpefbl, B CBOK oyepedb 3aBUCSH-
LLNIA OT ee AUINEKTPUYECKON MPOHULLAEMOCTMH;

— 3aTyxaHue paguocurHana B KOHTPOMMpyemoWn cpefe, onpefensiollee ypoBEHb OTPaXeHusi
OT AHa pesepByapa;

— dm3ndeckoe COCTOsTHUE CaMOW cpeabl N ee NOBEePXHOCTU, Anana3oH U3MepeHus, KoHgUrypaums
pesepByapa u T. A.

BeiGop vcnonHeHus ypoBHemMepa, Hanbornee NofiHO COOTBETCTBYHOLLErO YCIOBUSIM JKCMyaTaumm,
Npon3BOAUT NPeANpPUATME-U3roTOBUTENb HA OCHOBAHUWM AaHHbIX, NMpefocTaBnsemMblx notpedbutenem (3a-
Ka34ymKoMm) nNpu 3anofHeHMU ONpoCHOro nucra.

Mpu camocTosiTENbHOM onpeAeneHNn 3aka34unkoM MCMOJTHEHUSI ypOBHeMepa npeanpusitue-
M3roToBUTESb HE MOXET rapaHTMpPOBaThb NPaBUNbLHOCTL (DYHKLIMOHMPOBAaHUA YPOBHeMepa.

1.34 Llenn nutaHna, TOKOBOro, penenHbIX U MHTEP(ENCHOro BbIXOAOB BbIBOAATCSA U3 B3PbIBO-
HenpoHMLaeMon 000noYKM Yepes cneuunanbHble B3pbiBobOe3onacHble kabenbHble BBOALI NO ABYM kabe-
JIIM AJIMHOM 5 M KaXKAbIN.
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1.35 MpuHumMn paboTbl ypoBHemMepa cocTouT B cregyoowem. C MNOMOLIb aHTEHHO-
BOSIHOBOAHOW cuctembl nepegatyuk MMM mnsnyyaet pagnoBOnHY C NEPUOANYECKN MEHSIOLWENCS 4acTo-
TOW B HanpaBIieHUN NOBEPXHOCTU KOHTponMpyemon cpeabl. OTpaKeHHasi OT MOBEPXHOCTU KOHTponupye-
MO cpefbl pagvoBOSiHa, NPUHMMaeMas Takke aHTEHHO-BOSTHOBOAHOW CUCTEMOM, NonagaeT B NMPUEMHUK
MM ypoBHemepa. B pesynbTtaTte B3anMOAENCTBUA U3NYHYEHHOrO CUMrHamna u curHana, oTpaXkeHHoro no-
BEPXHOCTBI KOHTPONMPYEMOW cpenpbl, B NPUEMHUKE YPOBHEMEPA BbIAEMSETCS CUrHam ¢ 4acTtoTon, Mpo-
nopLMoHanbHON AanbHOCTU A0 3TOW noBepxHocTn. CurHan obpabaTtbiBaeTca NO crneuuanbHOMY anro-
pUTMY MWKPOMNPOLLECCOPOM, C MOMOLLbIO KOTOPOro MPOMCXOOUT BbIYUCIIEHUE TEKYLLEero paccTOSHUS
[0 KOHTponupyemou cpefpbl, npeobpa3oBaHne ero B TEKYLMN YPOBEHb UNn Tekylimin obbem n otobpa-
XeHue Tpebyemoro 3HadeHus Ha BCTPOEHHOM UnpoBoM mHAukatope. OOHOBPEMEHHO TEeKyLUA ypo-
BEHb UMK Tekywun obbem npeobpasyetca B UMpPOBOM CUrHamn Ha UHTepdENCHOM BbIXOAEe U B CUrHan
TOKOBOrO BbIXOAa, KOTOpble MOryT UCMONb30BaThCa ANd nepefaym nHgopmaumm 8 3BM mnu BTOpMYHbIN
npeobpasoBartenb Ans ANCTaHUMOHHOW MHOUKALMN pe3ynbTaTa U3MepeHus.

Bnarogapsi oTCyTCTBMIO HEMOCPEACTBEHHOMO KOHTaKTa C KOHTPOJIMPYEMOW Cpedon U MPUMEHEHUIO
pasgenbHbIX aHTEHH — OfHa Ha nepefgadvy, Apyrasi Ha NpvemM pagvoBONH — ypoBHemep obecneunsaet
BbICOKYI0 TOYHOCTb M3MEpPEeHMs U CTabUNbHOCTb NMOKa3aHWN He3aBMCKMMO OT BO3AEWCTBUS gecTabununsu-
pyrowux ¢akTopoB (LUMPOKUIA anana3oH Temnepartyp, arpeCCUBHbIA XapakTep KOHTPOIMPYEMOW U OKpY-
Xatolen cpen, ucnapeHnsi Unu 3anbifNeHHOCTh).

1.3.6 dopmaT BbiBOAA pesynbTaTa U3MEPEHUS Ha BCTPOEHHbIN LIMDPOBOM UHOAUKATOP B PEXU-
Me mnamepeHus n dopmaT BBOAA YUCIOBbLIX 3HAYEHWA B PEXUME MPOrpamMMHON HACTPOWMKM OONHAKOB.
dopmart nmeet Bug XX XXX Ona gaHHbIX, UMELWKUX pasMepHocTb “MeTp” u Bug XXX. XX ansa gaHHbIX,
UMEILLNX pa3MepPHOCTb “NpoueHT”.

1.3.7 PeneliHasa n cBeToBas CUrHanusaums OByX HE3aBUCKUMbIX NOSNOXEHWUA TEKYLLIEro YPOBHS,
CBOGOAHOIO NMPOCTPaHCTBA UMM Tekyllero obbeMa KOHTporvpyemMoii cpeapbl obecneynBaeTcs npu 3apa-
HMX nonb3oBaTeNemM [OBYX YCTABOK cpabaTbiBaHMS Ha KaXkdoe M3 BCTPOEHHbIX pere: yctaBku 1
1 yctaBku 2. [Mpu 3TOM B 3aBUMCYMOCTM OT PeEXUMa OTOBPaKEHUs1 YPOBHEMEPOM pe3yribTaTta U3MepeHus
npu NporpaMMMpOBaHMM YCTABOK HEOOXOAMMO YYMTbIBATL CriedytoLee:

— npu oTobpakeHnn TeKyLLero pacCTosHNA YCTaBkn He 3adencTByoTCca. B aTom pexnme otobpaxe-
HUSA pene He akTVBHbI (BbIKMOYEHbI) U HE U3MEHSIOT CBOE COCTOSIHME Npu rnepexode B 3TOT Pexum
U3 APYrUX peXxMMoB OTOBpaXeHus;

— Npun OTOBPaXEHUN TEKYLLEro YPOBHSA B Ka4YeCTBE YCTaBOK MUCMOMb3YHOTCA 3HAYEHUS YPOBHS KOH-
Tponupyemon cpeapl;

— npw oTobpaxeHnnm cBoOOAHOro NPOCTPaAHCTBA B KAYECTBE YCTAaBOK UCMONb3YHOTCHA 3HAYEHUS CBO-
60HOro NpocTpaHCcTBa, Npu 3TOM TOYKOW oTcyeTa (Hynem) sHaveHnn asnsaetca H y may, pPUCYHOK 31;

— npwv oToBpaxkeHun TekyLlero obbema B Ka4eCTBe YCTaBOK UCMOMb3YOTCH 3HAaYEHUSA YPOBHS KOH-
Tponupyemou cpegel.

B 3aBMCMMOCTM OT 3a4aHHbIX 3HAYEHWU YCTaBOK Jlornka paboTbl pene aBToMaTU4eckun onpegensert-
cs cnegylowmm obpasom:

— €eCnu 3HaveHue ycTaBku 1 Bonblle 3HayYeHns yCTaBkM 2, TO pene BKIYaeTCs, Koraa nokasaHus
ypoBHemepa borblue ycTaBku 1 1 BbIKMOYAETCs, KOraa nokasaHus ypoBHeMepa MeHbLUE YCTaBKu 2;

— €eCnu 3Ha4eHue ycTaBku 2 Bonblle 3HayYeHns ycTaBku 1, TO pene BKOYaeTCs, Koraa nokasaHusi
YpOBHEMEpPA MeHblLUEe YCTaBkn 1 1 BbIKNOYaeTCs, Korga nokasaHus yposHemepa 6onblue ycTaBkm 2;

— €CNnu 3HaveHve ycTaBkum 1 paBHO 3HAYEHUKO yCTaBkM 2, TO Nnoruka paboTbl pene Takas xe,
Kak B cMTyauumn, korga 3HadyeHune yctaBku 1 6onblue 3HaYyeHus ycTaBku 2.

1.3.8 B ypoBHeMepe npeaycMOTpeHO ranbBaHWYeCcKOe pasferieHve uenen yCTpoWCTB, NoA-
KMo4aemblX K MHTEPdENCHOMY, TOKOBOMY U perneiHbIM BbIXOAam, Mexay cobow M OT uenu nutaHus
n “kopnyca” obono4ku 6noka obpaboTkm.

1.3.9 [na paboTbl TOKOBOro BbIXOAa ypoBHeMepa TpebyeTcsa BHELLUHUN UCTOYHUK NUTaHUSA No-
CTOSIHHOTO TOKa C HOMMWHarnbHbIM HanpskeHnem 24 B + 10 % n Tokom Harpy3km He meHee 100 mA. [o-
nyckaeTcsl B KayecTBe BHELLUHEro WUCTOYHMKA NUTaHWs TOKOBOrO BbIXOAA WCMONb30BaTb CETb NUTaAHWUS
ypoBHeMepa. [Mpy 3aToM uenun nNMTaHnsa TOKOBOro BbixoAa MOAKMYATCA napannenbHo uensam cetn nu-
TaHWsi ypoBHEMepa, HO He obecneymBaeTCcs ranbBaHUYECKOe pasfernieHne YyCTPOWCTBa, MOAKITHOYEHHOMO
K TOKOBOMY BbIX0Ay, OT ypoBHeMepa (CM. npunoxeHue b).

1.3.10 TokoBbI BbIXO YPOBHEMEpPA aKTUBEH NPU OTOOpPaXeHMM CBOOOAHOro NPOCTPaHCTBa, Te-
KyLLLero ypoBHs unu Tekyero oobema. NMpu oTobparkeHnn TekyLlero paccTosHMs TOKOBbIN BbIXOA, HE aK-
TMBEH: 3HA4YeHWe curHana TOKOBOro BbIXOAa MOCTOSIHHO M paBHO BepxHeMy npefeny yCTaHOBMEHHOro
OuanasoHa usmeHeHus no nn. 1.2.6.
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14 O6GecneyeHue B3pbIBO3aALUUTDI

141 B3pbiBoGE30nacHOCTb ypoBHEMEpPa obecneyvmBaeTcs 3a CHET:

— 3aKMYeHns TOKOBEAYLUUX YacTen BO B3PbIBOHEMPOHMLAEMYHO 060M0YKy CO LWeneBow B3pbl-
BO3aLLMTOMN B MeCTax COMpshKeHus AeTanen u y3noB B3pbIBOHEMPOHULAEMON 06004KM, CNOCOBHYIO
BblAepXaTb AaBNeHue B3pbiBa U UCKNIOYUTL Nepefady B3pbiBa B OKPYXaloLLyto B3pbIBOOMACHYIO cpe-
ay. MNpo4yHOCTb B3pbIBOHENPOHML@eMor 060noYvku NoaTBEpXKOAeTCa pesynbTatamm COOTBETCTBYIOLLUX
UCNbITaHWIA, NPOBOAUMbBIX NPEANPUATUEM-U3TOTOBUTENEM;

— orpaHuyeHVst TemnepaTypbl Harpesa HapyXHbix yacten (He bonee 200 °C);

— kabenu BBegeHbl B 0605104Ky npsimbiv BBoAoM cornacHo FOCT IEC 60079-1-2013;

— npefoxpaHeHusi OT CaMOOTBUHYMBAHUA Pe3bDOOBLIX COeQUHEHWI, Kpenswux aetanu n cbopou-
Hble eVHU1Lbl YPOBHEMEPA;

— Hanuuusa NpeaynpeauTenbHOM HaanMUCK Ha Kpbilke Kopryca “ OTKpbIBaTb, OTKITHOYMB OT ceTH” .

1.4.2 YpoBHEMEP UMEET MapkupoBKy B3pbiBo3awmuTbl «1Ex db 1IB T3 Gb X», cooTBetcTBYeET
TpeboBaHMsIM  TexHu4yeckoro pernameHta TP TC 012/2011, crangaptoe [OCT 31610.0-2014
(IEC 60079-0:2011) n TOCT IEC 60079-1-2013.

143 YpoBHEMEP MOXET yCTaHaBnMBaATbLCHA BO B3PbIBOOMACHLIX 30HAX MOMELLEHNA U HapyX-
HblX ycTaHoBoK knaccoB 1 m 2 no IOCT IEC 60079-10-1-2011 B cooTBeTCTBMM C TpebosBaHuAMM
MOCT IEC 60079-14-2011.

15 CneumnanbHble yCNOBUSA NPUMEHEHUA

1.5.1 3HaKk X, UCMOmMb30BaHHbLIA B MapKUpPOBKe B3pbiBO3alUMTLI, yKasblBaeT Ha creayoliue
cneumanbHble ycroBus 6e3onacHoro NpuMeHeHNUs ypoBHeMepa:

— BCe BHellHWe KabernbHble COeaMHEHUs] YpOBHEMEpPA B Npeenax B3pblBOOMACHOW 30HbI AOIHKHbI
ObITb NMPOJIOXKEHbI B CTanbHbIX TpyGax anameTpom 3/4 froiiMa, B COOTBETCTBMM C 3TUM Ha LUTYLIEpe Kax-
[0ro kaGenbHOro BBoJa MMeEeTCs OTBETHas pe3bba;

— [ONA BbINOMHEHWs NPOMEXYTOUHbIX CoeAUHEHWIA Kabenei ypoBHEMepa C kKabensMu OT BHELUHMX
YCTPOMCTB HEOGXOAMMO WCMOMb30BaTh NPOMEXYTOUHbIE KNEMMHble KOPOGKM BO B3pbiBO3aLLMLLEHHOM
WCMOMHEHUW, yCTaHaBNMBaeMble Ha TPyGHble COeaNHEHMS.

15.2 UepTexxm cpenctB  B3pbiBO3aWmUTbl  ypoBHeMepa wucnonHeHun BAPC 322MU-XX
n BAPC 332MW-XX npuBeneHbl B NpUNoxennn A.

1.6 YKazaHua mep 6e3onacHocTu

16.1 Mo cTeneHn 3awWuMTbl OT MOPaXEHUA INEKTPUYECKMM TOKOM YPOBHEMEP MCMOSNTHEHUN
BAPC 322MWN-XX n BAPC 332MU-XX cooTeeTcTBYET Knaccy Il npu obssatensHom cobntogeHum tpebo-
BaHW K uCTouHMKY nutaHus no FOCT 12.2.007.0-75, pa3gen 2.

1.6.2 [Onsa 3awmntbl oT nopaxeHna 3NekKTpn4eCknmMm TOKOM npu CJ'Iy'-Ial71HOM NMPUKOCHOBEHUN K TO-
KoBeayLlnm 4acTt4aM B ypoBHeEMepeEe npeyCMOoTpeHbl crneaywne cpencrea:

- 3awwmTHas oborouyka;
— ©6e3onacHble CBEPXHU3KME HaMNPSKEHNS1 BO BCEX BHELUHMX U BHYTPEHHUX 3NEKTPUYECKMX LENSX;
— 3awmMTHOE 3a3eMsieHne un (Unu) 3aHyneHme.

1.6.3 MHTEHCMBHOCTb 3MEKTPOMarHUTHOro Nosisi Ha paccTtosiHun 6onee 1 M OT ypOBHemepa
3a npegenaMy OCHOBHOTO NenecTka AuarpaMMbl HanpaBneHHOCTU He npesbilaeT 2,5 MkBT / cMm?, uTo
Hwxe npegenebHo gonyctumon no NOCT 12.1.006-84 aHepreTUYeCcKon Harpysku Ha OopraHu3m 4Yernoseka.
Bpewmsi npebbiBaHus YenoBeka B6NM3M ypoBHeEMepa He orpaHuymBaetcs. [pu akcnnyaTaumm ypoBHeme-
pa aNeKkTpoOMarHuTHoe Nore U3ny4yeHus nokanusyeTcs Bo BHyTpeHHeM obbemMe paboyero pesepByapa.

11
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1.6.4 YpoBHemMep JOImKeH 06CnyXMBaTbCA NMEKTPOTEXHNYECKMM NEPCOHANoOM, UMELLMM KBa-
NMVKaLMOHHY0 Tpynny No anekTpobesonacHoCcTn He Hmke |V B cooTBeTCTBUM C “lpaBunamm TexHude-
CKOW 3KcrnyaTaumm aneKkTpoycTaHoBoK notpebutenen” (MTI3IM).

1.6.5 YpoBHEMEP He YYBCTBUTENEH K BINSIHUIO PaaMONOMEX U HE co3faeT NoMex paavonpue-
My. ObecneumBaeTcs KOHCTPYKLMEN.

1.7 MapkupoBKa 1 nriom6upoBaHue

1.71 Ha Tabnuuke, pasmelleHHo Ha Groke 06paboTkn ypoBHEMepa, ykasaHa cregyoliasi
WUHpopmaLms:

— HasBaHWe CTpaHbl U HAUMEHOBaHWE NPeaNPUATUA-U3rOTOBUTENS;
— TWN ypOBHEMEpa;

- 0003HayYeHne TEXHNYECKNX YCMOBUW;

— MapKupoBKa B3pbIBO3aALLUTLI U N306pakeHne cneLmanbHOro 3Haka B3pbiBO6e30NacHOCTY;

- [Ouwana3soH pabounx Temneparyp;

— 3Ha4yeHWst HaMpsHKeHMs MMTaHUsa N MakCcuMarnbHON NOTpPebnsemMon MOLHOCTY;

— KOA CTeneHu 3awwmnTbl, obecneunsaemon obonodkon, no FOCT 14254-2015 (IEC 60529:2013);
— 3aBO/CKOW HOMEp ypoBHEMepa;

— Mecsil 1 roA U3roTOBMEHNS;

- HOMep cepTudukaTa COOTBETCTBUS;

— HOMep UCMOMNHEHUs YPOBHEMEPA;

— 3HaK 3a3eMmneHus.

MapkupoBka (Kpome HoMepa UCMOSIHEHUS! YpOBHEMepa, 3aBOACKOr0 HOMepa M AaTbl M3roTOBIEHUS,
HaHOCUMBbIX TPaBUPOBKOM) BbINOMHEHa oToxumudeckum criocobom. MapkvpoBka obGecneunBaeT Cco-
XpaHHOCTb HAANUCeN 1 3HAKOB B TEYEHWE BCEro Cpoka Cryxobil.

1.7.2 Ha kpblwke 6roka o06paboTkM NUTbEM BbIMONHEHa nNpeaynpeauTesisHas Haanucb
«OTKpbIBaTb, OTKMIOYMB OT CETU», PUCYHOK 5.

PucyHok 5 - MpegynpeantensHas Haanuch

1.7.3 Kpbiwka 6noka obpaboTku nnombupyeTtcsi crnykbor TeXHUYEeCKOro KOHTPOMsi npeanpu-
SATUS-U3rOTOBUTENS.

1.7.4 Ha TpaHcnopTHyto Tapy (SILWMK) HaHeCeHbl OCHOBHbIE, AOMONHUTENbHbIE M UHGOpMaL-

OHHble Haanucu, a Takke MaHunynsuuoHHble 3Haku "BEPX", “BEPEYb OT BIIATA", “XPYMNKOE,
OCTOPOXHO” no NOCT 14192-96.

12
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2 NCnoJib3OBAHUE NO HASHAYEHUIO

2.1 OO6ume nonoxeHus
2.1.1 YpoBHeEMepP NocTaBnsieTcsl NOTPeOUTENO MNOMHOCTbIO COOPaHHbLIM.

2.1.2 FapaHTUiiHblE 06si3aTenbcTBa MPEANPUATUA-U3rOTOBUTENA HE  PacnpoCTPaHsTCA
Ha crnyyau HecoGnoaeHus noTpebuTenem TpeboBaHNii HACTOSALLEro PYKOBOACTBA MO SKCMyaTaumu.

2.1.3 He ponyckaeTcs akcnnyaTtauus ypoBHEMeEpa Npu NosiBNEeHMN coobLleHnii 06 oTkasax unm
HEeZONYCTUMbIX peXxmnmax paboTbl ero 3MeKTPOHHbIX MOAYMNEN, BbISBMSEMbIX C MOMOLLbI BCTPOEHHbLIX
CpefcTB caMoamMarHOCTUKK. YKkasaHHble coobLLeHMs 0TOOpaxatoTcs Ha BCTPOEHHOM LUPOBOM MHAMKA-
TOpe u nepegarTca No MHTepdency Ha ancnnen onepartopa B Buae kogos ownbok (Tabnuua 5).

2.1.4 CunbHoe BHeLLHee 3arpsA3HeHue kopnyca 6roka o6paboTku CyLeCcTBEHHO yXyaLllaeT yc-
NOBUSI €CTECTBEHHOIO OXnaxaeHust ypoBHemepa. Bo wusbexaHue BbiIxoga W3 CTpos ypoBHeMepa
n3-3a neperpesa HEOOX0AUMO CBOEBPEMEHHO NPOM3BOANTL OYUCTKY €ro 060M04KN OT 3arpsi3HEHWIA.

2.15 Mpn akcnnyaTaumMm ypoBHeMepa BHE MOMELLEHUI HACTOATENbHO PeKoMeHayeTcs ycTa-
HOBWUTb HaZ HUM HaBeC ANd 3aluTbl OT Neperpesa noj BO3AeNCTBMEM CONMHEYHOro U3MNyveHusl, a Takke
0N UCKNIOYEHUS BO3AENCTBMSA aTMOCdepPHbIX 0CaaKOB.

2.1.6 Mpn makcMmanbHOM MOMOXEHUU YPOBHS B pe3epByape B Criydyae, Korga Temnepartypa
KOHTponupyemow cpefbl npesbiwaeT nntoc 50 °C, HeobxoamMMo cneanTb 3a o6a3aTernbHbIM BbINOMHEHU-
em TpeboaHui n. 1.2.9 ana 6noka o6paboTkn, B NPOTMBHOM Cry4yae BO3MOXEH neperpeB ypoBHeMepa
C ero nocneaywLnm BbIXOAOM U3 CTPOS, eCcnv, Hanpumep, HeJOCTAaTOYHO €CTECTBEHHOro OXIaXAeHUs.
B aTom cnydyae Heo6xoaAMMO NPUHATE MePbIl MO AOMOMHUTENIBHOMY OXITaXOEHWI0 YpOBHEMEpPaA.

2.1.7 Mpy NpoBedeHUN 3MEeKTPOCBapPOYHbIX PaGoT Ha METANOKOHCTPYKUMSIX, HA KOTOPbLIX YC-
TAHOBIIEH YPOBHEMEP, NGO B HEMOCPEACTBEHHOW GNN30CTM OT ero KabernbHbIX NIMHUIA CBA3M PEeKOMEH-
AyeTcst OTKIIOYUTb U AEMOHTUPOBATL 610K 06paboTkM ypoBHEMEpPA, PYKOBOACTBYSACH PUCYHKOM 4. B criy-
Yae HEeBO3MOXHOCTM [AeMOHTaXa HeobXoauMO Ha Bpemsi CBapOYHbIX paboT 06ecTounTb ypoBHEMEp
M OTKIIOYNTb ero Kabenu oT NMHUIN CBA3N.

2.1.8 Mpu akcnnyaTauuyn ypoBHeMepa HeobGXxoOMMO y4uTbiBaTb Mellawllee AelACTBUe oTpa-
XEHUS1 PagvoBONH OT MeTanfMyeckoro AHa pesepsyapa. OTO OTpaXKeHWe BO3HWMKAEeT MpPU U3MEPEHUM
YPOBHS Cpefbl C ManbIM NOrMoLEeHneM PaaroBONH NPU 3HaYeHUAX ypoBHS, 6mmnskux H y min, 1 0bpaba-
TbIBAETCA YPOBHEMEPOM BMECTE C MOJE3HbIM OTPaXKeHWeM OT MOBEPXHOCTM KOHTPONMPYEMOW cpeapl,
YTO yXyALllaeT TOYHOCTb U CTaBUNbHOCTb M3MepeHuit. Mpn Hanuuum B pesepByape NOATOBAPHON BOAbI,
N3MepeHUe YPOBHSI C rapaHTMPOBAHHON MOTPELLHOCTLIO Takke MOXeT obecneumBaTbCsi NPy BbICOTE CIos
KOHTpOnupyeMoii cpefbl Haa NOATOBapPHOI BoAoW He MeHee H y iy .

2.2 FabGapuTHble M yCTaHOBO4YHbIE pa3Mephbl
221 abapuTHble U YCTAHOBOYHbIE pa3Mepbl ypoOBHEMEpPOB ucnonHeHun BAPC 322MU-01,

BAPC 322MWN-02 n BAPC 332MW-01 npuBeaeHbl Ha pucyHke 6 1 B Tabnvue 2, ypoBHEMEPA UCMOSTHEHNUS
BAPC 332MW-02 npuBeaeHbl Ha pUCyHKe 7 1 B Tabnuue 2.

13
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PucyHok 6 - TabapuTHbIe 1 YCTaHOBOYHbIE pa3Mepbl YPOBHEMEpPA UCTONHEH WA
BAPC 322MW-01, BAPC 322MW-02, BAPC 332MU-01
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PuvcyHok 7 - FTabapuTHbIe 1 YCTaHOBOYHbIE pa3Mepbl ypOBHEMEPA UCMONTHEHUS
BAPC 332MUN-02
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2.2.2 [abapuTHble ©  YCTAHOBOYHbIE pa3Mepbl YPOBHEMEPOB  TUMOBbLIX  MCMOSHEHUNA
BAPC 322MU-03...BAPC 322MW-07 n BAPC 332MW-03...BAPC 332MW-07, a Takke nx cneumcrosHe-
HWUI NpuBeaeHbl Ha pucyHkax 8...12 n B Tabnumue 2.

Huonm
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=]

Hpa&

120

215
180

PucyHok 8 - FabapuTHble U YCTaHOBOYHbIE pa3Mepbl YpOBHEMEPA UCMOSTHEHWIA
BAPC 322MWN-03, BAPC 322MW-04, BAPC 332MU-03
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Huorm
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PucyHok 9 - FabapuTHble U YCTaHOBOYHbIE pa3Mepbl ypOBHEMEPA UCMOSTHEHUS
BAPC 332MU-04
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PucyHok 10 - FaGapuTHble U yCTaHOBOYHbIE pa3Mepbl ypoBHeEMepa UCTONHEHUI
BAPC 322MWN-05, BAPC 322MW-06, BAPC 332MW-05
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PucyHok 11 - FaGapuTHble U yCTAaHOBOYHbIE pa3Mepbl ypoBHeMepa UCTONHEHUS
BAPC 332MW-06
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PucyHok 12 - MabapuTHble U YCTaHOBOYHbIE pa3Mepbl YpOBHEMEPA UCTONHEHUI

BAPC 322MWN-07, BAPC 332MN-07
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Tabnuua 2
TunoBoe ncnonHeHne CreuuanbHoe MCNOoJIHEHnE
WcnonHeHne ypoBHeEMepa
H MOHT, MM H pab6, mm H MOHT, MM | H pab, mm
BAPC 322MU-01, BAPC 322MW-02,
BEAPC 332MU-01 282 194 Cne&:ijgzzzi;g:gg:gwe
BAPC 332MU-02 282 246
BAPC 322MU-03, BAPC 322MWN-04,
BAPC 332MW-03 282 452 282 294...900
BAPC 332MWN-04 282 504 282 346...950
BAPC 322MU-05, BAPC 322MW-06,
BAPC 332MW-05 491 243 250...850 243...700
BAPC 332MWN-06 491 295 250...850 295...800
BAPC 322MW-07, BAPC 332MWN-07 371 402 250...700 402...800
MpumeyaHue -— T[lpu noctaBke NOTPeOUTENO YPOBHEMEPOB CrELMarnbHbIX  UCMONTHEHWI

BAPC 322MU-XX wunn BAPC 332MWU-XX, 3HayeHus pasmepoB H MOHT n H pab ykasbiBatoTcH
B pa3gene 10 “Ocobble oTMeTkM' nacnopTa. Tam Xe NpuBOAMTCS OMUCaHWE WHbIX, peann3oBaHHbIX

B KOHCTPYKLINK, 0coBbIX TpeboBaHWiA 3aKkasdmka Ans cneumanbHbiX UCNONHEHWIA.

20
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2.2.3 PasmeTka ans KpensieHums YpOBHEMEPOB NCMNONHEHNN BAPC 322MUN-XX
n BAPC 332MW-XX npuBeneHa Ha pucyHkax 13 n 14, a Takke B Tabnvue 3.

Omeepcmue nod aHmMeHHsb!

300+ 0,25 i

L

©
|
I
|
I
|
|
|
|

_$
I
|

180+ 0,25

|
|
B

|
ey S S
@9* 0,36 A

6orB.*

* fonyckaemcs ebinosiHeHue 6 ome. M3-7H

PucyHok 13 — PaameTka ONns KpenseHns ypoBHeMepa UCToNHEeHWI
BAPC 322MW-01...BAPC 322MW-06, BAPC 332MW-01...BAPC 332MW-06

Omeepcmue nod aHMeHHbI

* fonyckaemcs ebinosiHeHue 8 ome. M16-7TH

PucyHok 14 - PaameTka Ans KpenneHusl ypoBHEMepa UCMONHEHNIA
BAPC 322MW-07, BAPC 332MW-07

Tabnvuya 3
McnonHeHne ypoBHeMeEpa A, MM B, Mm
BAPC 322MW-01...BAPC 322MW-06 250+ 115 130+ 19
BAPC 332MW-01, BAPC 332MU-03, BAPC 332MU-05
BAPC 332MW-02, BAPC 332MU-04, BAPC 332MW-06 300 3 155+ 10

2.3 MoarotoBuTenbHble paboTbl

2.3.1 [Nocne u3BneyYyeHus M3 TPaHCNOPTHOW Tapbl MPOM3BECTU BHELUHUW OCMOTP YpOBHeEMepa
C LeNbio NPOBEPKN OTCYTCTBUSA BHELUHMX MOBPEXAEHUN.

BHUMAHUE! SKCMNYATALIUA YPOBHEMEPA KATETOPUYECKWU 3AMPELLAETCA NPU OB-
HAPY>XEHUM NOBPEXOEHUA UNU OE®OPMALUA B3PbIBOHEMNPOHULIAEMOW OBOJOYKW,
KABEJIbHbIX BBOAOB, CBETOMPOMYCKAIOLIEN BCTABKU UMW AHTEHHO-BONTHOBOAOHON
CUCTEMDI.

21
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2.3.2 [MpoBepnTb KOMMMNEKTHOCTb NMOCTaBKM YPOBHEMEpPA COrfacHO AaHHbIM, YKa3aHHbIM B €ro
nacnopTe, Hannune 3aBOACKON NAOMObI Ha KpbILLKE B3PbIBOHENPOHULLAEMON 0600UKN.

2.3.3 [MponsBecTn MOHTaX ypoOBHEMeEpPaA Ha Kpbllle pe3depByapa. MoHTax ypoBHeMepa A0SKEH
Npon3BOaUTBLCA C YYETOM MOSOXEeHU noppasgena 2.4 Hactodwero PO, a Ttakke TpeboBaHWI Opyrux
HOPMAaTUBHbIX JOKYMEHTOB, pPerfnaMeHTUpyLWux NpMMeHeHne anekTpoobopydoBaHns BO B3pbliBOOMNAc-
HbIX 30HaX.

2.4 BapuaHTbl ycTaHOBKM YPOBHEMEPOB

241 Mpn MOHTaxe ypoBHEMepa HEOBXOOMMO yYnTbIBaTb criegyloLlee:

— aHTEHHO-BOIHOBOAHAs cucTema ypoBHemepa mcnonHeHu -01 ... -06 ¢ pynopHo-gmanekTpuyec-
KMMW aHTeHHaMu 0bsi3aTenbHO JOMKHA BbICTYNAaTb 3a HWXKHIOK YacTb MepekpbiTvs, natpybka nnu wry-
Lepa pesepByapa He MeHee, YeM Ha 25 MM;

— aHTEeHHO-BOJSIHOBOAHAas cucTemMa ypoBHemepa ucnonHeHnsa 07 ¢ AN3NeKTPUYECKUMUN CTEPXKHEBDI-
MW aHTEHHaMK obs3aTenbHO AOMKHA BbICTYNATb 3@ HWXKHIOK YacTb NEPEKPLITUS, NaTpydka unum wTyuepa
pesepByapa He MeHee, YeM Ha 100 mm;

— nonepeyHble pa3mepbl OTBEPCTUS B NepekpbiTuM (Kpbllle) pesepByapa OOMKHbI ObITb HE MeHee
yKasaHHbIX B Tabnuue 3;

[MprMepbl yCTaHOBKM ypOBHEMEPA NOKa3aHbl Ha pucyHkax 15...17:

25 min

 250min_ |

PucyHok 15 — Npumep ycTaHoBKKM ypoBHEMepa ucnonHeHmn BAPC 322MU-01...BAPC 322MW-06,
BAPC 332MU-01, BAPC 332MW-03, BAPC 332MW-05

« 300min_|

PucyHok 16 — Npumep ycTaHoBKKM ypoBHeEMepa ucrnonHeHun BAPC 332MN-02,
BAPC 332MW-04, BAPC 332MW-06

22
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R

PucyHok 17 — lMpumep ycTaHOBKU

100 min

@100 min

ypoBHEMepa UCMOMHEHUN

BAPC 322MWN-07, BAPC 332MN-07

24.2

ﬂmarpamma HanpaBl1eHHOCTU aHTEHHO-BOJSTHOBOAHOW CUCTEMBbI ypoBHEMEPA NMEET KO-

HM4Yeckyo oopmy. BenmumHa yria koHyca 3aBUCKT OT TUMa MCMoNb3yeMblX aHTeHH. OpPUEHTMPOBOYHbIE
3HaAYeHUs! YIoB AvarpaMM HamnpaBfieHHOCTM YPOBHEMEPOB MoKasaHbl Ha pucyHkax 18...20, roe B npo-

LeHTaX yKka3aHa usniydaemMmasa MOLHOCTb:

PaccrosiHne
[0 NOBEPXHOCTMN
KOHTpONUpyeMoii cpefpl, M

10— ————————

20— -————-
|
|
|
|
|
|
|
I

30 f

i
° / \/ \

32 0

T
17 35 52

Pasmep obnyyaemon
NMOBEPXHOCTU, M

PucyHok 18 - [lnarpamma HanpaBfieHHOCTUN YpOBHEMepa NUCMONTHEHUI
BAPC 322MWN-01...BAPC 322MWN-06, BAPC 332MW-01,

BAPC 332MWN-03, BAPC 332MIN-05
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PaccrosiHne
[0 NOBEPXHOCTU
KOHTpONupyemou cpefpl, M

Ly
Loy
Loy
Loy
Loy
Ly
I
T T

30 .

T T
23 0 12 25 37
Pasmep obnyyaemoi
NMOBEPXHOCTU, M

PucyHok 19 - [lnarpamma HanpasneHHOCTM YpOBHEMEPa UCMONMHEHNI
BAPC 332MW-02, BAPC 332MW-04, BAPC 332MW-06

PaccrosiHne
[0 NOBEPXHOCTU
KOHTpONupyemou cpeapl, M

0 I
10— - ————
20— - ————— . =
| |
) o
| ' Lo
[ ' by
| ! b
[ ' Loy
| /! i
30 T T T T T T T
15 77 38 0 24 48 72

Pasmep obnyyaemon
NOBEPXHOCTH, M

PucyHok 20 - lnarpamma HanpaBfieHHOCTUN YpOBHEMepa NUCMONTHEHUI
BAPC 322MWU-07, BAPC 332MWN-07
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243 [Mpu nonagaHuu B 30HY AMarpaMMbl HAaNPaBfEHHOCTM Kaknx-nmbo 0ObEKTOB UIN BbICTY-
nawLwmx BHYTPb YacTen pe3epByapa BO3HUKAT MHTEPMEPEHLNOHHbIE OTPaXEHMWs!, YTO OTpULATENbHO
BMNMSIET Ha TOYHOCTb U CTabUNBbHOCTb M3MepeHUs ypoBHA. ONTUMarnbHbIV BapuaHT YCTaHOBKU YPOBHEME-
pa — Korga B 30He guarpaMMbl HanpaBneHHocTH (Mo ypoBHIO 50% uanyvyaemon MOLHOCTM — obsi3aTenb-
HO, Mo ypoBHO 90% M3ny4aemMom MOLLHOCTM — PEKOMEHOYETCS) HE BO3HUKAET NMOCTOPOHHMX OTPaXKeHUn,
a OCb ee KOHyca nepneHanKynspHa NoBePXHOCTM KOHTPONMPYEMON cpeapl.

2.4.4 PacnonoxeHune ypoBHEMEDPA CIUALLUKOM Onn3Ko K CTeHke pes3epByapa MOXET NnpuBecTu
K MOABINEHUIO nepeOTpa>KeHv||7| OT LWIBOB, pe6ep YKECTKOCTU Mnn, HanpumMmep, yCTaHOBJIEHHbIX BHYTPU Nne-
CTHML, NO3TOMY Heobxoanmo pasmellatb ypoBHeMep Ha AOCTAaTOYHOM pacCTOAHUM OT CTEH, nnéo yCTa-
HaBINMNBATb 3KPaHbI, KOTOPbIE NPENATCTBYOT NOABIIEHUIO nepeOTpa>KeHV||7|, PUCYHOK 21:

a) HenpaBunbHo

6) MpaBunbHO

25
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B) MpaBunbHO

PucyHok 21 - HenpaBunbHas a) n npaBunbHas 6), B) ycTaHOBKa ypoBHEMepa
npu Hanuuuy BHYTPY pesepByapa NecTHULbI

245 YcTaHoBKa ypoBHEMepa TakK, YTO HanunaHus KOHTPONMpyemMon cpeabl Ha CTEHKaX pesep-
Byapa unu eé noTtok nonagatT B 30HY AnarpaMmbl HanpaBreHHOCTU, MOXET NPUBECTU K HENPaBUINbHOMY
nsMepeHuto ypoBHs. B atom cnyyae Heobxoaumo ycTaHaBnvBaTb YpPOBHEMEpP TakMM 0bpa3om, 4Tobbl
n3bexatb nonagaHnsi NOTOKa CpeAbl UM HanunNaHum B 30HY paguoryya, pucyHku 22 n 23:

a) HenpaBunbHoO

26
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6) MpaBuUnbHO

PucyHok 22 — HenpaBunbHas a) n npaBunbHasa 6) yctaHOBKa ypoBHeMepa
npu HaNM4YMM B pesepByape HanMnaHui Ha CTeHKe

a) HenpaBunbHo
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6) MpaBunbHO

PucyHok 23 - HenpaBunbHas a) 1 npaBunbHas 6) ycTaHOBKa ypoBHEMEpa
pPsSiOOM C najaoLmMM NOTOKOM KOHTPOMMPYEMO cpeapl

2.4.6 Ecnu B pe3epByape MMeeTCs KOHCTPYKTMBHBIA YCTYN UMM YCTPOWCTBO OTGOpa, BbICTY-
natoLiee Haj NMoBepxXHOCTbIO KOHTPONMPYEMOW cpebl NPy MasbiX YPOBHSIX 3aMoSfIHEHUS, TO HE06X0AMMO
yCTaHaBNMBaTb 3KpPaHbl, KOTOPbIE MPENSTCTBYIOT MNOSIBIEHWIO OT HUX NEPEeOTPAKEHUIA, PUCYHKU 24 1 25:

a) HenpaBunbHo
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6) MpaBunbHO

PucyHok 24 - HenpaBunbHas a) u npaBunbHas 6) yctaHoBKa ypoBHeMepa
Npv HaNM4YuWM B pesepByape KOHCTPYKTUBHOIO ycTyna

a) HenpaBunbHo
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6) MpaBunbHO

PucyHok 25 - HenpaBunbHasi a) 1 npaBunbHas 6) ycTaHOBKa ypoBHEMEpa
npv HaNU4UM B pe3epByape YCTPoncTBa oTbopa

247 YcTaHOBKa ypoOBHEMepa CTPOro Nno LEHTPY pe3epByapa MOXET NpuBECTU K HecTabunbHo-
CTU U3MepeHnn n3-3a MHTepdepeHUNOHHOro nponagaHns NpMHMMaemMoro curHana rnpyv CUMMeETPUYHOM
nepeoTpaxeHnn OT CTEHOK pesepByapa. PekomeHayeTcsi Npov3BOAMTL YCTAHOBKY ypOBHeMepa accu-
METPUYHO OTHOCUTENBLHO LieHTpa pe3epByapa, Ha paccTosiHUK OT ero LeHTpa, pasHom 1/4 ... 3/4 ero pa-
auyca (unu ero nonepeyvHoro pasmepa) R, pucyHok 26:

3/4R

a) HenpaBunbHo 6) MpaBuUnbHO

PucyHok 26 - HenpaBunbHas a) n npaBunbHas 0) ycTaHOBKa ypoBHeEMeEpPaA
npv NO3MLMOHMPOBaHUN Ha pe3epByape

30
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2.4.8 Ecnv noBepxHOCTbL KOHTPONMPYEMOW cpeapbl konebrneTcs,, To HeobxoaMMo B MecTe ycTa-
HOBKM ypOBHEMEpPA YCTPaHMTb 3TK KonebaHus, Hanpumep, ycTaHaBnvBasi pasgenvrenbHble Neperopoakm

(ycnokouTenu), pucyHok 27:

<~
<>

=3

a) HenpaBunbHoO ©0) MpaBunbHO

PucyHok 27 — HenpaBunbHas a) u npaBunbHasi ©) ycTtaHoBKa ypoBHeEMepa
C NPUMEHEHNEM YCTNOKOUTENBHON NEPEropoaKu

2.5 Onepauunu No NoAKN4YeHUI0 ypoBHeMepa

251 MponoxnTb BHewHMe Kabenu CBs3M OO0 MecTa YCTaHOBKM ypoBHeMepa. [JonyckaeTcs
NPUMEHSATbL eQUHbI Kabenb CBS3W Npu yCcrnoBumn cobnoaeHmsa TpebosanHum nn. 2.5.2 n 2.5.3.

25.2 Llenb nHtepgenca RS485 kabensa cBA3n pekoMeHAyeTCs BbIMOMHATL B BUAE “BMTON Na-
pbl” C BONMHOBbIM conpoTuBneHveM 120 Om. MakcumanbHas anuHa uenn nHtepdgenca 6e3 AononHu-
TenbHbIX noBToputenen — 1000 meTpoB. [NOroHHOEe CONPOTUBREHME KaXKAOMW XUkl Lienu nHrepdenca He
[ormkHo npeBbiwaTtb110 Om Ha 1000 meTpoB. B 30He AeNCTBUSA CUMbHBIX MHAYCTPUAnbHbLIX NOMEX cre-
OyeT NPUMEHATL 3KpaHMPOBaHHYIO “BUTYIO napy”.

253 [MoroHHOEe conpoTMBREHME KaXOOoW UMbl Lenu nutaHua kabensa cBa3uM He JOMKHO npe-
BblwaTtb 25 OM Ha 1000 meTpoB.

25.4 YCTaHOBUTb NMPOMEXYTOUHYIO KIEMMHY KOPOOKY (B KOMMNMEKT HE BXOAUT) ANsi coeauHe-
HUS NPoBOAOB kabernen cBaA3n ¢ npoBodaMu kabens 1 u kabensa 2 ypoBHeMepa. HenocpeacTBeHHO ne-
pen NoAKMiYeHWEM ypOBHEMEpPa NPOBEPUTbL COXPaHHOCTb BHELWIHUX Kabenen CBsi3W, K KoTopbiM OyaeT
npounsBoanTbCs noakntoveHvne. Kabenu cBsisn nepes nNogknioYeHMEM ypoBHeMepa 06583aTenbHO AOMKHbI
ObITb 06ECTOYEHBI.

2.5.5 BBecTn BHyTpb NPOMEXYTOYHON KNEMMHOW KOpOOKM kabenu cesasu n kabenn 1 n 2 ypos-
Hemepa. MogkntounTe NpoBoga kabena 1 u kabens 2 ypoBHeMepa, MMELWME LBETOBYD MapKMpPOBKY
1 (byHKLMOHanNbHOE Ha3HadeHne cornacHo Tabnuue 4, k kabenam cBasn. HesagencTBoBaHHbIE MpU Noa-
KINoYeHMM KOHUbI NpoBoaoB kabens 1 n kabenst 2 ypoBHeEMepa HEOOXOAMMO U30NMPOBaTb.

Tabnuua 4
Homep LiBeT npoBoAaa PyYHKLMOHANbHOE Ha3Ha4YeHue
Kabens
3erneHbin NuTepderic RS485 (A)
CuHun NuTepderic RS485 (B)
KopuyHeBbIN (MK aKpaHMpytoLLas onmneTka) UnTtepdenc RS485 (C)
1 XKentbin “I'noc” TOKOBOro BbIxoaa
. “MwnHyc” TokoBOro BbIxoaa,
Benein “MuWHYC” Lenu NMTaHNSa TOKOBOTO BbIXoAda
KpacHbI “Intoc” uenu NUTaHUsi TOKOBOTO BbIXoda
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MpopomkeHne Tabnuubl 4

Howmep LiBeT npoBoaa PyHKUMOHaNbLHOE Ha3HaYeHue
kabens
KpacHblii “Mnioc” ceTn nUTaHUSa ypoBHEMepa
YepHbIi “MuHyC” ceT NUTaHUsa ypoBHEMepa
5 Kentbin KoHTakT 1 pene 1
benbin KoHTakT 2 pene 1
CuHuin KoHTakT 1 pene 2
3eneHbin KoHTakT 2 pene 2

25.6 [na oGecneveHnst ranbBaHNYECKON pa3BsaA3kU Lenu nHTepdenca RS485 oT uenu nuta-
HUS ypoBHEMEpPA NPOBOA KOPUYHEBOTO LIBETA (3KPaHMPYIOLLYIO OMNeTKy) kabensi 1 He 3a3eMnsThb.

25.7 Mocne noAknoYeHns ypoBHemMepa 3akpbiTb U ONNoMOypoBaTb MPOMEXYTOUYHYIO KNeMM-
HYIO KOPOBKY.

2.5.8 Mpumepbl BApMaHTOB NOAKIIOYEHMS YPOBHEMEpPA NPUBEAEHLI B NpUnoxeHun b.
2.6 OnucaHue peXxXMMoB paboTbl U NOATOTOBKA K HaCTpouke

2.6.1 3anoxeHHoe B ypoBHEMEP NPOrpaMMHOe obecneveHne peanuayeT criegyrolme pexmmbl
paboThbi:

— PEeXum NporpamMMHOM HaCTPOWKM Ha KOHKPETHOE MPUMEHEHME B COOTBETCTBMM C reoMmeTpude-
CKMMUW pasmepamu pesepByapa C KOHTPONMPYEMOW cpeaow;

—  pexum namepeHusi Npu aBTOHOMHOM paboTe n B coctaBe ACY;

—  PEeXum KanmbpoBKu.

2.6.2 B pexume nporpaMMHO HACTPONKN ypOBHEMED MO3BOSAET:

— C MOMOLbI0 KHOMOK, MMEILMX MarHUTHOE ynpaBneHue, BBOAUTb UNu BbibupaTb crneayouine
AaHHble (YCTaHOBOYHbIE MapameTpbl) UMK PEXMMbI: BENUYMHA HEN3MEPSEMOrO y4acTka, MakCMarnbHbIN
YPOBEHb, KOIMMPULUMEHT yCpPeOHEHUS pe3ynbTaToB M3MEpeHUsl, 3HavyeHus ycTaBkm 1 M ycTaBku 2
ans pene 1, 3HayeHns yctaBkm 1 u ycTaBku 2 Ang pene 2, TapupoBoyvHasa Tabnvua pesepsyapa, naposb
nonb3oBaTens, CUCTEMHbIN aapec YpOBHEMeEpa, pexum oTobpaxeHus pesynbTaToB MaMepeHus (Teky-
LLlee paccTosiHMe 0 MOBEPXHOCTM KOHTPONMpYEeMOW cpedbl, TEKYLNA YpOBEHb, CBOBOAHOE NMPOCTPaHCT-
BO, TEKYLLMA OObEM KOHTPONMMPYEMOW cpenpbl), pexum (ananasoH) paboTbl TOKOBOrO BbiIXOA4a, CKOPOCTb
NU3MEHEHNs1 YPOBHSA KOHTPONUPYeMOW cpeabl;

— B CNny4yae 3KCTPEHHOW HeoBXOoANMOCTU OTMEHATL BBOA AaHHbLIX UMK BbIOPaHHbIE PEXMMbI C BO3MOX-
HOCTbIO COXpaHEHWs BBEAEHHbIX PaHEE 3HAYEHWUIA UMK 3aHOCUTL B NaMSATb YPOBHEMEPA HOBbIE AaHHbIE.

2.6.3 B pexnme namepeHnsa ypoBHeMep Npon3BoauT:

— HenpepbiBHOE OECKOHTaKTHOE MW3MepeHue TeKyllen [anbHOCTW OT MAOCKOCTU MOHTaXHOro
dhnaHua 40 NOBEPXHOCTU KOHTPONMPYEMOW cpeabl U Npeobpa3oBaHue ee B 3HAYEHWE TEKYLLErO YPOBHS,
cBOOOAHOrO NMPOCTPAHCTBA MMM TEKyLLero obbema C y4eTOM NapameTpoB, BBEAEHHbIX NMONb3oBaTenem
B pEeXUME HaCTPOWKM;

— npeobpas3oBaHNe 3HAYEHUS! TEKYLLEN AANbHOCTU OT NSIOCKOCTU MOHTaXHOro ¢hriaHua 4o noBepx-
HOCTU KOHTPOIMPYEMOW cpeabl B BbIXOAHOW LindpoBon (KOAOBLIN) CUrHar;

— npeobpasoBaHne 3HAa4YEHNsT TEKYLLLErO YPOBHS, CBODOAHOIO NPOCTPaHCTBA UK TekyLero obbema
KOHTPONMpYeMoWn cpefbl B BbIXOAHbLIE CUrHamMbl: HEMNPEPbIBHbIN TOKOBLIV 1 LIMGPOBOW (KOAOBLIN);

— TemnepaTypHYyl0 KOpPeKLMIo pe3ynbTata M3MepeHnUsi C NMOMOLLbK BCTPOEHHOrO AaTyvka Temne-
paTypbl;

— oTobpaxeHue Ha LUMdppoBOM Tabno Tekyllen AanbHOCTU, TEKYLLEro ypoBHHA, CBOBOAHOro npo-
CTpaHCTBa Mnu TeKyLwero oo6bema KOHTPONMPYeMON cpedbl, @ Takke pexrMa oTobpaxeHus pesyrnbrara
n3MepeHust n TemnepaTtypbl BHYTPW B3pbIBOHENPOHMLaemon obonoykm (B rpagycax Llenscusi) no komaH-
e, 3a0aBaemMoW KHOMKamu, UMELWMMN MarHUTHOE yrpaBreHmne;

— KpaTKOBPEMEHHOE W3MEHEHME pexnma oTobpakeHusi pesynbTata M3MEepeHusl, BbIBOAMMOIO
Ha umdpoBoe Tabno, No KkomaHae, 3afaBaeMolr KHOMKaMW, MMEKLMMU MarHUTHOE YNpaBfeHusi, ¢ no-
crnegylLwmnm aBToMaTUYeCcKMM BO3BPaTOM K UCXOAHOMY PEXUMY OTOOpaXKeHus:;

- MpWEM KoJOB 3anpoca Mo fIMHUW CBSI3W Ha nepefadvy AaHHbIX: TEKyLlelh OanbHOCTU, TEKyLLero
YPOBHSsi, CBOOOAHOIO NPOCTPaHCTBa UMK TeKyLlero obbema KOHTPONMPYEMOW Cpefbl, YCTaHOBOYHbIX Na-
pamMeTpoB, a TakkKe TeMnepaTypbl BHYTPW B3pbIBOHENPOHULLAEMON 060M0YKM;
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— Bbldauyy B NIMHUIO CBSI3M KOAMPOBAHHOIO CUrHana, cogepalero MHopmaumo o0 TeKyLLen ganb-
HOCTU, TEKYLLEM YpOBHE, CBOGOAHOM MPOCTPAHCTBE UMM TEKyLeM oObemMe KOHTPOnMpyemon cpenpl,
a Takke MHgopMauuio 06 yCTAHOBOYHbLIX NMapamMeTpax M TemnepaType BHYTPU B3pbIBOHEMNPOHULIAEMOMN
0bonoYku;

— ynpaBreHne NepeknoyYeHnemM BCTPOEHHbIX pefie B COOTBETCTBMM C BBEAEHHLIMM NOMb30BaTENEM
ycTaBKaMmu;

— aBTOMaTU4YeCKyr CamMoOAMarHoCTUKy U Bblgady KOAUPOBAHHOMO CMrHana Ha uudgpoBoe Tabno un B
NIMHUIO CBA3W, NpeAcTaBnsowWero cobon Kog oTkasa, B criyyae BbisiIBNIEHUS BHYTPEHHEWN HEUCTPaBHOCTMU.

2.6.4 B pexume kannbpoBku ypoBHEMEP MO3BOSISET:

— BBOAWTb [aHHblE O KaNMOPOBOYHbLIX PACCTOSIHUSIX C MOMOLLbIO KHOMOK, MMELUNX MarHUTHoe
yrnpaBreHue;

— 3aHOCUTb B MaMsTb YpOBHEMEPA AaHHble O KaXAOM M3 KarnmbpOBO4YHbIX PAcCTOSIHUA U COOTBET-
CTBYIOLLME MM 3HAYEHMSI M3MEPEHHOW OAanbHOCTU 4O OTpaxalwen noBepxHocTu (0T ABYX OO LUECT-
HaguaTu KannbpoBOYHbLIX TOYEK).

2.6.5 MporpaMmmHasi HacTpovika HeobOxoauma AN NPaBWUIIBHOTO OTOBPaXeHUsS M3MEepSIeMOro
YPOBHS1 KOHTpONupyemoun cpefbl. BBog AaHHbIX B ypoBHEMep npousBoauTcst kHonkamu «BBOL», «1»,
«<» n «OTMEHA», pacnonoxeHHbIM1 Nog CBETOMNPOMyCKaoLen BCTaBKOW Ha KPbILLKE B3PbIBOHEMNPOHU-
uaemou obonoyku. [Ing nporpaMMMpoBaHNS ypoBHEMEpPa B €r0 KOMMMEKTe NpeayCMOTPEH cneunanbHbii
MarHUTHbIA KoY, C MOMOLLIbKO KOTOPOro NPOM3BOAUTCS “HaXKaTue” Ha KHOMKM 6e3 CHATUS KPbILKM B3pPbl-
BOHENpPOoHMLLaemon 06onoykn. [1na Toro, 4Tobbl NPON3BECTM “HaXKaTUE” KaKkon-nNMbo KHOMKN YpOBHEMEpPa,
HeoOX0AMMO BbINOMHWTL CreayLmne AenCTBUS:

— npwxaTtb (6e3 ycunus!) TOpLEBYIO CTOPOHY MAarHMTHOrO Knkto4va K 30He cpabaTtbiBaHWUS KHOMKW,
KOTOpas BblAeneHa CBETIION OKPYXHOCTbIO, Ha BpeMsa He meHee 0,5 ¢, pucyHok 28;

— BbIBECTU MO HOPMAaInu K NIOCKOCTU CBETONPOMYCKAKOLIEN BCTABKN MarHUTHbINA KIKOY U3 30HbI Cpa-
OaTbiBaHMS KHOMKKU, PUCYHOK 28:

PucyHok 28 - YnpasneHune KHOMKaMn ypoBHEMEpPA C MOMOLLIbIO MarHUTHOMO Kritoya

“HaxaTtune” KHOMKM NponcxXoamT nocrie BbiIBOAA MarHUTHOIO Ktova 13 30HbI cpabaTtbiBaHus.
2.6.6 AnropvTm BBOAA YMCIIOBOrO 3HAYEHUS:

— B Havane BBOAA KaKOro-nmbo YMCNOBOro 3HadeHust Ha uucpoBom Tabno ypoBHemepa oTobpa-
XaeTcsa nubo 3agaHHOe paHee nonb3oBaTenem, nMbo 3anporpaMMUpOBaHHOE Ha MNPEANPUSTUN-
n3rotoBuTenNe Yncnosoe 3HayeHue. [Npu3HakoMm 3anpoca ypoBHeMepa Ha BBO[ (M3MEHEHME) YMCNOBOro
3HaYeHUs1 ABMSIETCS MUraHWe OAHOro M3 pa3psiaoB LMdpoBoro Tabno, npyu 3TOM ocTarbHble pa3psagbl
Tabrio He Muraior;

— W3MEHEeHMEe YNCIOBOro 3Ha4YeHUs OCYLLECTBIISETCS NOpa3psgHO: MUraHMeM BblaenseTcs JocTyn-
HbI ONS pefakTMpoBaHus paspsd. MameHeHne 3HayeHus MuralroLero paspsga OCylecTBnseTcs ¢ no-
MOLLIbIO KHOMKKU «1» MyTem nocreaoBaTenbHOro nepebopa (UMKNUYECKN, B CTOPOHY YBENUYEHWS) Yncen
oT 0 go 9. Beibop penakTupyemoro paspsifia OCyLLEeCTBASIETCA C MOMOLLBI KHOMKU « —» NyTeM nocrneao-
BaTesNbHOro nepebopa paspsiaoB (LMKIMYECKN, OT MNaLWero K cTapluemMy paspsiay);

- ecnu oTobpaxaemoe Ha LMAPPOBOM Tabno YNCNOBOE 3HAYEHUE HEOOXOOUMO BBECTU B YPOBHE-
Mep, TO Ansi 9TOro Hago “HaxkaTb” Ha kHonKy «BBO[». Mpu “Haxatun” Ha kHonky «OTMEHA» coxpaHe-
HWE YMCMOBOro 3Ha4YeHUs1 He NPOM3BOAUTCS, @ B NaMATM YPOBHEMEpPA OCTaeTCs TO YMCIIOBOE 3HAYEHWUE,
KOTopoe oTobpaxanock Ha undposom Tabno B Hayane BBoAa.

2.6.7 [na ucknioveHnsa crnyvarHbiX owmMOoK nNpu BBOAE MHGOpMaUUM B ypOBHEMEpPE npeny-
CMOTPEH crneunanbHbIN NporpamMmMHbIn 0ydep aaHHbIX. PopmmupoBaHue Bydepa npovcxoouT BO Bpems
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BbibOpa 1 BBOoAa MHGOpMaLMM, a 3anncb ero COAEpP>XUMOro B NamMsaTb ypOBHEMEpPA — NPW BbIXO4e U3 pe-
XMMa HaCTPOMKM Mpu “HaxaTumn” KHOMKU « —». Ecnn BbIXO4 U3 pexunmMa HaCTPOMKM OCYLLECTBEH “Haxa-
TMemM” kHornkn «OTMEHA», To 3anuck cogepxmnmoro 0ydepa B namsTb YypOBHEMEPA HE MPOM3BOAUTCS.

2.6.8 PaboTy ¢ ypoBHEMEPOM PEKOMEHOYETCH HauMHaATb C OnpenerieHns napaMeTpoB pesep-
Byapa 1 npeaenoB U3MEHEHNs1 YPOBHS B pe3epByape B COOTBETCTBMU CO CMPABOYHBLIMW AAHHBIMW O HEM.
MapameTpbl pe3epByapa, npegenbl U3MEHEHUS YPOBHS, a Takke yCTaHOBOYHbIE nMapaMeTpbl Ans ypoB-
Hemepa, HeobxoaMMble ANs ero NPaBuITbHOrO PYHKLUMOHNMPOBAHWS, MOKa3aHbl Ha PUCYHke 29:
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PucyHok 29 - NapameTpbl pe3epsyapa, npeaesibl UaMeHeHNs1 yPoBHSA
M yCTaHOBOYHbIE MapameTpbl A9 ypOBHeMepa

[MapameTpbl pe3epByapa U npeaensl UBMEHEHUS YPOBHS:
max — BbICOTa pe3epByapa” — pacCTosiHMe OT Ha pe3epByapa 40 NIIOCKOCTU MOHTaXHOro naHua;
y — "TEKyLLMIN ypOBEHb" — paccTosiHMe OT [Ha pe3epByapa A0 NOBEPXHOCTW KOHTPONMUPYEMOW Cpefbl,
y max — “MaKCUMarbHbI YPOBEHb” — MakCUMaribHoOe 3HauYeHue TekyLero yposHs (n. 1.2.2);
y min — “MUHUMarbHbIA YPOBEHL” — MUHMMAaSIbHOE 3HaYeHne TekyLlero yposHs (n. 1.2.2);
YcTaHoBOYHbLIE napameTpbl ANS ypOBHeEMepa, BBOAMMbIE B peXMMe NPOrpaMMHON HaCTPOWMKM
(nogpasgen 2.8 HacTosuero PO):
dist.1 — HensmepsieMbIl y4acToK;
dist.2 — MmakcumarnbHbIA YPOBEHD;
r.1 S.1 — yctaBka 1 pene 1, onpegensiemas no 3Ha4eHuo YPOBHS;
r.1 S.2 — yctaBka 2 pene 1, onpegensiemas no 3Ha4eHuo YpOBHS;
r.2 S.1 — yctaBka 1 pene 2, onpegensiemas no s3Ha4eHuno YpOBHS;
r.2 S.2 — ycrtaBka 2 pene 2, onpegensiemas no s3Ha4eHuo ypoBHS.
HononHunteneHble NapaMeTpsbl A4S ypoBHEMepa:
“Hensmepsiemasn ganbHOCTb”' — BennymHa no n. 1.2.3 HacToswero PJ;
L . — “cBoB6OAHOE NPOCTPaHCTBO”,
L ; — “TekyLlee paccTosHue”.

H
H
H
H

2.7 BknioyeHne ypoBHemMepa
2.7.1 lMopaTtb Ha ypoBHEMEDP NUTaHWE C NapaMeTpaMu, ykasaHHbiMu B . 1.2.7 P3.
2.7.2 Mocne BknoYeHNss Ha UndpoBoM Tabno ypoBHemepa nosieniseTcs Hagnuck “HELLO” wu

Nnpon3BOaUTCS TECTUpPOBaHME paboToOCNOCOBHOCTU (CamoauarHOCTUKa) OCHOBHLIX ero y3noB. [Mpu norno-
XUTENbHbIX pe3ynbTaTtax cCaMoguarHoCTUKM YpOBHEMEP aBTOMATUYECKN NEPEXOOUT B PEXUM U3MEPEHMS,
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YCTaHOBMEHHBIV NOMNb30BaTENEM paHee, Ui B PEXMM M3MEPEHUS TEKYLLEro pacCTOstHUS OT MIIOCKOCTU
MOHTaXXHOro (praHua OO MOBEPXHOCTU KOHTPONMPYEMOWN cpedbl (PeXVMM WU3MepEeHWsi, YCTaHOBMEHHbIN
Ha NpeanpuATUM-U3roToBUTENE), NP 3TOM Ha UMEPOBOM Tabno MOSABMSETCS M3MEPEHHOE 3HayeHue.
YpoBHEMEpP roToB K AaribHenLwemMy UCnonb30BaHUIO.

2.7.3 B cooTBeTCTBMM C onpeAeneHHbIMM no M. 2.6.8 ycTaHOBOYHbIMM NapamMeTpamu Npounsse-
CTW NPOrpaMMHyt0 HacCTPOWKY ypOBHEMEepa HEeNnoCpeACTBEHHO, C MOMOLLBI MarHUTHOrO Kntoya (nogpas-
nen 2.8 HacToswero P3), unu AMCTaHUMOHHO, NO NUHUWN CBA3W, PYKOBOACTBYSCH ONUCaHWEM TMUMNOBOrO
nporpaMmHoro obecneyeHmns Ha KOMNaKT-gUCKe.

2.7.4 B cnyyae obHapyxeHUs cucteMon camMoamarHOCTUKM OTKINOHeHUN B paboTe, Ha uudgpo-
Boe Tabno ypoBHemepa BbIBOAUTCH KO COOTBETCTBYIOLLEN HeUcnpaBHoOCTU. B aTom cnyvae ypoBHemep
cuuTaetca HepaboTocnocobHbIM. [Jencteusa obcnyxuBatollero nepcoHana npu NosBAEHUU KoAa Heuc-
npaBHOCTM onucaHbl B pa3gene “TexHuyeckoe obcnyxumBaHne” HacTosLwero pykosoactea. CamoamnarHo-
CTMKa TaKkKe NPOBOAUTCA Nepuogmnyeckn B npouecce paboTbl ypoBHEMEPA.

2.8 MeToauka nporpaMmMHON HaCTPOWNKHU

28.1 CTpyKTypa MEHI0 NPOrpaMMHON HACTPOWMKM MpU BbIBOAE Ha BCTPOEHHbIA LIMPPOBON UH-
OVKaTop MMeeT CneayoLwmnn Bua;

o
'_l

2

]
] L= pasqen BBOJa napamMeTpoB nosnb3osatend “Opt.1” ;

‘— 13 ”
ouhe i- nogpasaen HacTpPoVKK HensmepsieMoro yyacTka “diSt.1” ;

[ ] I_|‘

|

-l
gl
v i

-
L
—- l-

C — noppasgern HacTPOMKN MaKkcumarbHOro ypoBHs “diSt.2” ;
nogpasfaen HacTponku koadduumneHta ycpeaHeHuns “C.A." ;

l C
L :' I — nogpasgen Beoga yctaBkm 1 pene 1 “r.1 S.17 ;

-
-.C — nogpasgen BBoga ycTasku 2 pene 1 “r.1 S.2" ;

Z o
- m.C -l. I —nogpasgen Beoga yctaBku 1 pene 2 “r.2 S.1” ;
. — noagpasgen BBoga yctaeku 2 pene 2 “r.2 S.27

— noApasfen BBoa TapupoBOYHON Tabnuubl “t.tAb.” ;
- BBO/ YPOBHS NEPBON TOUKM TapUPOBOYHON Ta6nmu,b| “H. 1" ;

' ' ~ ~ “ n

L. 1 —BBOoAg ob6bema NepBoi TOYKM TapuMpoBOYHON Tabnuubl “U. 17 ;

I — BBOZ YPOBHSI BTOPOW TOYKW TapuMpOBOYHOM Tabnuupl “H. 2" ;

_l

= — BBOO 06 bEMA BTOPOW TOUKM TapupoBOYHON Tabnmubl “U. 2" , n T. 4.;

o - — BBO/, YPOBHS 32-011 TOYKM TapupoBOYHOW Tabnuubl “H.32" ;

—
-
I

U

o___: C — BBOA 06bema 32-011 TOYKM TapupoBOYHOW Tabnuubl; “U.32" ;
- | l 'u " - 'i. — nogpasgen seoda napons nonb3osatend “u.PASS.” ;
- :l.l’l. — nogpasgen Beofda CUCTEMHOro agpeca “S.n.” ;
~.17. — nogpasgen BbiBoAa Ha LMPOBON UHAMKATOP 3aBOACKOro HoMmepa “F.n.”
- JCIm.— no,qpaa,qen BblOOpa pexuma oTobpaxeHus “Scr.” ;
- l_" 5 J l — pexunm TekyLero pacctosHus “diSt.”
- l'_ l' — PEeXUM TeKyLero yposHs “L.1" ;

:’ 13 ”
.C. — pexxum cBoboaHOro npocTpaHcTea “L.2" ;

—

1
- gL, — pexum Tekywero obbema “UOL.” ;
- Cor - — nogpasgen BblibOpa pexunma paboTbl TOKOBOroO Bbixoda “cur.” ;

5 = — pexum paboTbl “0-5" , gMana3soH 0...5 MA;

- - '“— pexum paboTsl “4-20" , AnanasoH 4...20 MA;

- a-20 — pexum paboTsl “0-20” , aManasoH 0...20 MA;

- SFctd — roapasaen HaCTPOVKN CKOPOCTU M3MEHEHIS! YPOBHS! KOHTpOrpyemon cpeabl “SPEEd.” ;

= — pasgen nporpaMmMmpoBaHns CUCTEMHbIX NapamMeTpoB “Opt.2” .
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2.8.2 B pexume nporpammMHOM HaCTpPOWKM B YpOBHEMEpe nNpeaycMOTpeHbl fBa pasgena:
“OPt.1” un “OPt.2” . Ina BXxo4a B pexum MNporpaMMHON HaCTpPOWKM Heobxoammo “HaxaTtb” «BBO[O».
Ha undposom Tabno nossnserca Hagnuck “OPt.1” |, pucyHok 30:

o NN
= gHE
K

PucyHok 30 - Bxoa B pexxum nporpaMmmMHON HAaCTPONKK ypoBHEMEpPa

OTOT pasgen HaCTPOWKM NMpefHasHavyeH Ans nonb3oBartenen. B HEM ocyuiecTBnsieTcs BBOA crie-
OyoLWux AaHHbIX (YCTAaHOBOYHbLIX MapaMeTpoB) UMy BbIGOP pPeXMMOB: BENMYMHa HEM3MEPSEMOro y4acT-
Ka, MakCMMarnbHbIN YPOBEHb, KOA(PULIMEHT yCpeaHEHUS pe3yrnbTaToB U3MEPEHUsl, 3Ha4YeHNs1 ycTaBku 1
W ycTaBku 2 onsa pene 1, 3HadeHus ycTaBkn 1 1 ycTaBku 2 ons pene 2, TapupoBoyHasa Tabnuua pesep-
Byapa, naponb rnonb3oBaTensi, CUCTEMHbIN aApec YPOBHEMEpPA, PexmMM oTobpaxeHus pesynbTaToB U3-
MepeHus (TekylLlee pacCcTosiHUE 4O KOHTPONMpyeMon cpefbl, TEKYLNA YpoBEHb, CBOBOAHOE NPOCTPaHCT-
BO, TEKYLUUIN OOBbEM KOHTPONUPYEMOW CpeAbl), pexmuMm pabdoTbl (Anana3oH) TOKOBOrO BbiIXOAa, CKOPOCTb
N3MEHEHNS YPOBHSA KOHTPONMPYEMOK cpeabl.

2.8.3 B pexume nporpamMmHON HACTPOMKM “HaxaTueM” KHOMKU «1» MOXHO BblbpaTb pasgen
“OPt.2” , pucyHok 31:
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PucyHok 31 - [Nepexoq mexay pexxmmamu nporpaMmmMHON HaCTPOWKKU YypoBHEMEpPaA

_
L
0
_
[
el
N
)

OTOT pasgen HacTpPOWKM NpedHas3HayeH Ans kannbpoBKM ypoBHEMepa, a Takke BBoda B ero na-
MSATb 3aBOACKOrO HOMepa 1 MHOM cryxebHon nHdopmauun. BBog uHdopmauum B pasgene HacTpown-
kn “OPt.2” ocyuwecTBNAETCA TONMbLKO MNpeaAcTaBUTENSAMM CEPBUCHOM CRyXObl npegnpuAaTUA-
MU3roToBUTENS.

Pasgen Hactporiku “OPt.2” 3awumilleH CepBUCHbIM naponem, HeaoCTyneH Ans nonb3oBaTens
W B HacTosLLEM PYKOBOACTBE He paccMmaTpusaeTcs.

NMpumeyaHue - Mpu TpexkpaTtHOM HenpaBUNLHOM BBOAE CEPBUCHOroO Mapons pasgen Ha-
cTponku “OPt.2” 6nokupyetcs!

2.8.4 BosepaT B BbiOOp pasgena “OPt.1” Takke OCyLLeCTBNAETCS KHOMKOM « 1>, PUCYHOK 32:
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PucyHok 32 - Mepexon Mexay pexuMamiy nporpaMMHOI HAaCTPOMKM ypoBHeMepa

2.85 Ecnun nocne Bxoga B BblGOp pasgenoB NporpaMMHON HacTPOWKU B TEYEHWE MPUMEPHO
30 ¢ He BygeT npomsBeaeHO “HaxaTue” HUM Ha OAHY u3 kHomnok «BBOMO», «1», «» nnn «OTMEHA»,
TO YPOBHEMEDP aBTOMATUYECKU NepeneT B PEXUM U3MEPEHUs, NPU 3TOM U3MEHEHUst Kakmx-nnbo Ha-
CTPOEK YpOBHEMEpPA HE NPOU30MJET.

2.8.6 [na Bxoga B pasgen HacTtporkn “OPt.1” Heobxoammo BbibGpaTb 3TOT pasgen KHOMKON
«t» 1 “HaxaTtb” «BBO[». Ha undposom Tabno npumepHo Ha 3 ¢ nosiBuTca Hagnuck “E.PASS.” , a no-
TOM — MpurnalweHne BBECTU MOMb30BATENbCKMIA Naposib A1 BXo4a B BMAE KOMOMHaLMK M3 naty undp
C BbIOEITEHHbIM MUTaHWEM MOCNeaHUM pa3psaaoM, PUCYHOK 33:
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PucyHok 33 - BBog napons nonb3oBaTens
BBoa napons ocyliectBngeTcd no anroputMy BBoAa YMCNOBOro 3HadveHus (n. 2.6.6). Ecnn B npo-

uecce Beoga napons byget “Haxarta” kHorka «OTMEHA», To Bxoz B peXum HacTporku He 6yaeT ocylue-
CTBIIEH, YPOBHEMEP BEPHETCA Ha Hayano Bbibopa pasgena HacTpowku “OPt.1”, pucyHok 34;
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PucyHok 34 - OTmeHa BBOAA Napors nonb3oBartens
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2.8.7 Ecnu naponb nonb3oBaTenem eLle He 3aaH, HanpuMmep, Npy NepBoHaYanbHOM BKMoYe-
HUKM ypoBHeMepa (Npy HacTponKe Ha NpeanpuUATUM-U3roTOBUTENE Naponb Nonb3oBaTtens npeacrasnseT
cobon kombuHaumo umcp 00000), To Hagnuce “E.PASS.” 1 npurnaweHne BBeCTM MOMb30BaTENbCKUN
naponbe Ans BXOAa He NosBMAsieTCsl, ypOBHEMEpP nepexoauTt K nogpasgeny “dist.1” . Ecnu napone 6bin
3agjaH paHee M BBeOEH MONb3oBaTeNieM BEpHO, TO Ha UMGPPOBOM Tabno nosiBNAETCA HaAnuCb
“dist.1” — nogpasgen nporpamMmmMuMpoBaHUs BENUYMHBLI HEM3MEPSIEMOrO y4acTka, pUcyHok 35:
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PI/IcyHOK 35- I'Iepexop, K noapasgeny nporpaMmmmpoBaHnda BENMTMYNHbI HEU3MEepAEeMOro y4acTka
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2.8.8 Ecnn naponb nonb3oBaTtens, Hanpumep, BBeAeH HEBEPHO, TO YPOBHEMEep BepHeTCS
Ha Havarno Bblbopa pasgena HacTponku “OPt.1", pucyHok 36:
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PucyHok 36 - Bo3Bpat B pasgen HaCTpPonkun npu HenpasuiibHOM BBOAE Napond nonb3oBartens
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2.8.9 [na Bxoga B nogpasgen Hactpouku “dist.1” Heobxogumo “HaxaTtb” «BBOL». Ha umd-
pOBOM Tabrio NOABNSAETCS YMCIIOBOE 3HAYEHNE BEMMUYUHBI HEM3MEPSIEMOIO y4acTKa, XpaHUMOe B NamsaTu
YPOBHEMEPA; MUraHNEM BblAeNeH OOCTYNHbIV ANSA peAakTUpoBaHus paspsid, PUCYHOK 37:

| ) =iz
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PI/IcyHOK 37 - I'Iepexo,u, K BBOAY Be€JIMYUNHbI HEN3MEPAEMOro y4acTka
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Mpu HeO6X0AMMOCTIN BBOS HOBOTO 3HAYEHUS BENTMYMHBI HEM3MEPSIEMOrO yYacTKka OCyLLeCTBMSAeTCS
no anropuTMy BBOAA YMCIIOBOro 3HaydeHus (n. 2.6.6). [pu BBOAE HOBOro 3HA4YeHUs MO 3aBepLuakLemMy
“HaxkaTuio” kHonku «BBO[» ypoBHeMep BbIXOAUT U3 nogpasgena Hactpovku “dist.1” . [ing Bbixoga 13
nogpasgena Hactponku “dist.1” ©e3 M3MeHeHUs1 BENNYMHbI HEM3MEPSIEMOIO yvacTka HeobxoamMmo “Ha-
xaTtb” kHonky «OTMEHA», pucyHok 38:
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PucyHok 38 - OTmeHa BBOAA BENMMYNHBI HEU3MEPSEMOTO y4acTka

2.8.10 [Ona Bxoga B nogpasgen nporpaMmMMpoOBaHUS BefWYMHbI MakKCUMarnbHOrO YPOBHSA
“dist.2” Heobxoaumo BbiOpaTb 3TOT NOAPA3Aen KHOMKOM «1» 1 “HaxaTtb” «BBO[», pucyHok 39:
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PI/IcyHOK 39 - I'Iepexop, K BBOAY Be€JIM4YMHblI MakKCMMalbHOIo ypoBHA
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Ha undpoBom Tabno nosABRASEeTCS YMCNOBOE 3HAYEeHME BENWYUHbI MAKCMMarbHOrO YPOBHS, Xpa-
HMMOE B NaMsTU ypOBHEMEPA; MUraHUEM BblgeNeH AOCTYMHbIV AN pefakTMpoBaHus paspsa. [py Heob-
XOAMMOCTM BBOA HOBOFO 3HAY€HUS! BENTUYMHBI MAKCMMarbHOro YPOBHS OCYLLECTBMSETCH MO anroputMmy
BBOJA 4MCNOBOro 3HayeHus (n. 2.6.6). Npu BBOAE HOBOro 3Ha4YeHUs MO 3aBeplialoemy “HaxaTtuio”
kHonkn «BBO[l» ypoBHEMEpP BbIXOAUT M3 nogpasgena Hactporku “dist.2” . [1na Bbixoga w3 nogpasgena
HacTponku “dist.2” 6e3 M3MeHeHMs1 BENUYMHbI MaKCUMaribHOIO YPOBHS HEOOXOoOUMO “HaxaTb” KHOMKY

«OTMEHA», pucyHok 40:
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PucyHok 40 - OTMeHa BBOAA BENUYMHBI MaKCUMasibHOMO YPOBHS
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2.8.11 [na Bxoga B nogpasgen nporpaMMmMpoBaHUSA BenUuUMHbl KO3hduLmMeHTa ycpeoHeHus
npv Bblgave pesynbtata uamepenus “C.A.” HeobxooumMo BbiOpaTb 3TOT nogpasnert KHOMKOW «t» 1 “Ha-
xatb” «BBO[», pucyHok 41:

do5E2 =@ =LA
= @ = | 05000

PucyHok 41 - MNepexopn k BBoAY BENUYMHBLI KO3hpuLUMeHTa ycpeaHeHUs

Ha umndpoBom Tabro nosBNSIETCS YACIIOBOE 3HAYEHWE BENUMYUHBI KOSULMEHTA yCpeoHEHUS,
XpaHumoe B NamsATM YpPOBHEMEpa; MUraHuem BblAENeH AOCTYMHbIA ANS pedaKkTMpoBaHus paspsa.
Mpu HeobxooMMOCTHN BBOA HOBOIO 3HAaYEHUS OCYLLIECTBSAETCS NO anroputMy BBOAA YMCNOBOIO 3HAYEHNUS
(n. 2.6.6). C NOMOLLbIO KHOMOK «1%», ««» MOXHO BblbpaTh KOadhduuneHT ycpeaHeHus C.A. B npegenax
oT 0.0001 go 1.0000. MHanumpyemoe (pa3 B CEKyHAY) 3HAYEHWE TEKYLLEro pacCToAHMSA, TEKYLLEro ypoB-
Hsl, CBOOOJHOIO NPOCTPaHCTBA, U TeKylwero obbema Ha i-m ware namepeHnst — L+ iy H yminio L cown
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NV ymni, COOTBETCTBEHHO, — BbIYMCIIAETCA KaK CyMMa nNpeablayLero MHAMLMPYEeMOro 3HauyeHus Ha i — 1
ware namepeHns L rwnia, Hywini » L cmnicn » V y wua -1 M NPONopUmoHansHon koadduumneHTy C.A. pasHo-
CTV U3MEPEHHOTO 3HaYeHUs Ha i-M ware n3MepeHns L ryaui, H yuamis L cvami MV y vew i U MHOWLMPYEMOTO
3HayeHus Ha i — 1 ware:

Lrwai =Lrwgia+ (Lrvami — L rmgia) © C.A 1)
Hymai =Hymair * (Hyumeuwi—Hymgia) « CA 2
Lowni =Lemait (L cumi— L cmaia) © CA 3)
Vymai=Vymwairt (Vymui—Vyuwaii) * CA (4)

Ecnun yctaHoButh KoadhpuumneHT C.A. paBHbIM €anHuLe, TO pe3ynbTaTbl U3MepeHns 6yayT BbIBO-
auntbcs 0e3 ycpeaHeHusi. BBoguTb koadduumneHT yecpegHeHnsa C.A., paBHbI HYIIO, HENb3A.

Mpn BBOAE HOBOrO 3HAaYEHUS MO 3aBepLUAKOLLEMY “HaxkaTuo” kHonkn «BBO» ypoBHEMEP BbIXOAUT
n3 nogpasaena HacTtponku “C.A.” . [Anga Bbixoaa n3 noapasgena Hactpovikn “C.A." 6e3 nsmeHeHus Benu-
UYnMHbI KO3 ULIMEHTa yCpeaHEHUsT Heobxoammo “HaxaTk” kHonky «OTMEHA», pucyHok 42:

05000 |~>@® =LA
\

PucyHok 42 - OTmMeHa BBOAA BeNMMUMHBLI KO3 PULIMEHTA YCPEOHEHMS

2.8.12 [na Bxoga B nogpasgesi NnporpaMmMmMpoBaHuns 3HadeHusa yctaBkm 1 pene 1 “r.1 S.1”7 He-
06xoanmo BbIGpaTh 3TOT NoApasaent KHOMKOM « 1t » 1 “HaxaTtb” «BBO[», pucyHok 43:
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PucyHok 43 - MNepexoa k BBOAY 3Ha4YeHus ycTaBku 1 pene 1
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Ha umdppoBom Tabno nosiBNsSieTCs YNCIIOBOE 3HadeHuWe ycTaBku 1 pene 1, XxpaHMMOe B MaMsTh
ypOBHEMEpPA; MUraHneMm BblaeneH AOCTYMNHbIN ANS pefakTupoBaHua paspsag. Npu HeobxoammocTn BBOS,
HOBOrO 3Ha4YeHus OCYLLEeCTBISIeTCA N0 anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). [Npu BBOAE HO-
BOr0 3HadeHus No 3aBepLuarollemy “HaxaTtuio” kHonkn «BBO[L» ypoBHemep BbIXOAUT M3 noapasgena
HacTpowku “r.1 S.1” . [insa BbIxoga 13 nogpasgerna Hactponkm “r.1 S.1” 6e3 M3MeHeHUs 3Ha4YeHns ycTaB-
kv 1 pene 1 Heobxoammo “HaxaTb” kHonky «OTMEHA», pncyHok 44:

200800 |~ ® = | 44051
\

PucyHok 44 - OTmeHa BBOAa 3HayeHus yctaBku 1 pene 1

-
-
-

2.8.13 [na Bxoga B nogpasgesi NporpaMmMmMpoBaHuns 3HadeHusa yctaBku 2 pene 1 “r.1 S.2” He-
06xoanmo BbIGpaTh 3TOT NOApa3Aent KHOMKOM « 1t » 1 “HaxaTtb” «BBO[», pucyHok 45:
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PucyHok 45. lNepexoa Kk BBOAY 3Ha4YeHNs ycTaBku 2 pene 1

Ha umdpposom Tabno nosBNSETCS YNCNOBOE 3HadeHWe ycTaBku 2 pene 1, xpaHMMoe B NamsaTu
YPOBHEMEpA; MUraHNeM BbideneH OOCTYMNHbIA Ans pedakTupoBaHus paspsd. [pyu HeobxogmMMocTn BBOA
HOBOIO 3Ha4YeHus1 OCYLLECTBIIAETCA MO anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). Npun BBOAE HO-
BOr0 3HadeHMs MO 3aBepliatolemMy “HaxaTtuo” kHonknm «BBO[L» ypoBHemep BbIXOAUT U3 noapasgena
HacTpowku “r.1 S.2” . [ina BeIxoga 13 nogpasgena Hactponkn “r.1 S.2” 6e3 u3aMeHeHUsa 3HaYeHus ycTaB-
kn 2 pene 1 Heobxoammo “HaxaTb” kHonky «OTMEHA», pucyHok 46:
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PucyHok 46 - OTmeHa BBOAa 3HayeHus ycTaBku 2 pene 1
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2.8.14 [ng Bxopa B noapasaen nporpaMMMpoBaHUS 3HadeHust yctaskm 1 pene 2 “r.2 S.1” He-
06xoanmo BbIGpaTh 3TOT NoApa3aen KHOMKOM « 1 » 1 “HaxaTtb” «BBO[», pucyHok 47:
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PucyHok 47 - MNepexoa k BBOAY 3HaYeHUs ycTaBku 1 pene 2

Ha umdppoBom Tabno nosiBNsSieTCS YACIIOBOE 3HadeHWe ycTaBku 1 pene 2, XxpaHMMOe B MaMsTu
YPOBHEMEpA; MUraHNeM BbideneH OOCTYMNHbLIA Ans pedakTupoBaHusa pa3psd. [pyu HeobxogmMMocTu BBOA
HOBOIO 3Ha4YeHus1 OCYLLECTBIIAETCA MO anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). Npun BBOAE HO-
BOr0 3HadeHMs MO 3aBepliatolemMy “HaxaTtuo” kHonkn «BBO[» ypoBHemep BbIXOAUT M3 noapasgena
HacTpowku “r.2 S.1” . [insa BbIxoga 13 nogpasgerna HacTponkm “r.2 S.1” 6e3 M3MeHeHUs 3Ha4YeHns ycTaB-
kv 1 pene 2 Heobxoammo “HaxaTb” kHonky «OTMEHA», pncyHok 48:
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PucyHok 48 - OTmeHa BBOAa 3HayeHus yctaBku 1 pene 2

|
(N
(N
=
]

e
D)
=

2.8.15 [ng Bxopa B noapasaen nporpaMMMpOBaHUS 3HaYeHUst ycTasku 2 pene 2 “r.2 S.2” He-
06xoanmo BbIGpaTh 3TOT NOoApas3aent KHOMKOM « 1t » 1 “HaxaTtb” «BBO[», pucyHok 49:
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PucyHok 49 - MNepexoa k BBOAY 3HAaYeHUs yCTaBku 2 pene 2

Ha umdppoBom Tabno nosiBNsSIETCS YNCIIOBOE 3HAYeHWE yCTaBku 2 perie 2, XpaHMMOe B MaMsaTu
YpOBHEMEpPA; MUraHneM BblaeneH AOCTYMNHbIN ANS pefakTupoBaHua paspsag. Npu HeobxoammocTn BBOS,
HOBOrO 3Ha4YeHus OCYLLEeCTBISIeTCA N0 anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). [Npu BBOAE HO-
BOr0 3HadeHus No 3aBepLuarollemy “HaxaTtuio” kHonkn «BBO[» ypoBHemep BbIXOAUT M3 noapasgena
HacTpowku “r.2 S.2"” . [ina BbIxoga 13 nogpasgernia HacTponkm “r.2 S.2” 6e3 M3MEeHEeHUs 3Ha4YeHns ycTaB-
ku 2 pene 2 Heobxoammo “HaxaTb” kHonky «OTMEHA», pncyHok 50:
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PucyHok 50 - OTmMeHa BBOAa 3HaYeHWs yCTaBku 2 pene 2
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2.8.16 [ng Bxopa B nogpasgen nporpaMmmMmMpoBaHus TOHEK TapupoBOYHOM Tabnuubl pe3epByapa
“t.tAb.” Heobxoammo BbIGpaTb ATOT Noapasaen KHONKom «1» 1 “HaxaTe” «BBO», pucyHok 51:
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PucyHok 51 - MNepexon k BBOAY TapypOBOYHOM Tabnumubl

2.8.17 [ns BBOOA YPOBHS MEPBON TOYKM TapUPOBOYHOW Tabnuubl pesepByapa “H. 1" Heobxo-
aumo “HaxaTe” «BBO[L». Ha umdppoBoMm Tabno nosiBRASETCS YMCMNOBOE 3HayYeHWe YPOBHHA, XpaHuMoe
B MaMsTV YpOBHEMeEpPA; MUraHneM BbleneH JOCTYMHbIN ANS pefakKTUPOBaHUS pa3psag, pUCyHoK 52:
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PucyHok 52 - BBoA, YACNOBOro 3Ha4YEHWS1 YPOBHSI MEPBOW TOYKM TapMpPOBOYHON Tabnuubl
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BBoa HOBOro 3HayeHVsi OCYLLECTBMSETCH MO anropMTtMy BBOAA YMCMOBOro 3HadeHus (M. 2.6.6).
Mo 3aBepiarowemy “HaxaTur” kHonkn «BBO[» Ha umcpoBom Tabno nosiBnsieTcs nepexopn K BBOAY
ob6bema nNepBo TOYKU TApUPOBOYHOM TabnumLbl, HANPUMeEpP, PUCYHOK 53:

41



FOAWUI.407629.014 P3

__
.

|
A

R e ae
BBOO
oo |52 &8 =

PucyHok 53 - lNepexopn k BBogy 06bemMa nepBoi TOUKM TapypOBOYHOM Tabnumubl

)
SN

Ecnu 3HaueHune ypoBHSA NepBOi TOUKN TapUPOBOYHON TabnuLbl He TpebyeT 3MeHeHWn, nepexos K BBoay
obbema NepBoi TOUKM TapPMPOBOYHOM TabnnLpl Takke OCyLLeCTBAeTCst kHomnkon «BBO[», pucyHok 54:
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PucyHok 54 - MNepexopn k BBoagy 06bemMa nepBor TOUKM TaprpoBOYHOM Tabnuubl
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Ona BBoga obbema nepBoW TOYKM TapupoBOYHOW Tabnuubl pesepByapa “UOL. 1”7 Heobxoammo
“HaxaTtb” «BBO[». Ha undposom Tabno nossnseTcs ymcrnosoe 3HadyeHne obbema, XxpaHUMoe B Namsitm
YPOBHEMEpA; MUraHUEM BblAeNeH AOCTYNHbIN AN pefaKTMpOoBaHuNs paspsg, pPUCyHok 55:
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PucyHok 55 - BBoa 4McnoBoro 3HavyeHust obbema nepBon TOUKN TapMpoOBOYHOM Tabnuubl

BBo4 HOBOro 3HayeHWsi OCYLLECTBISIETCS MO anropMTtMy BBOAA YMCMOBOro 3HadeHus (M. 2.6.6).
Mo 3aBepiatolwemy “HaxaTuro” kHonkn «BBO[» Ha umcpoBom Tabno nosiBnsieTcs nepexopn K BBOAY
YPOBHS1 BTOPOM TOYKU TapMPOBOYHOM TabnuLbl, pPUCYHOK 56:

AN An | o =

PucyHok 56 - lNepexopn K BBOAY YPOBHS BTOPOWM TOYKM TapMpPOBOYHON Tabnuupbl
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Ecnu 3HaveHne oGbema nepBomn TOUKM TapuUpOBOYHOM TabnuLpl He TpebyeT U3MEeHeHUI, Nepexos K BBO-
Oy YPOBHSI BTOPOM TOYKM TApMPOBOYHOM Tabnmupl Takke ocyLLecTBsieTcs kHomkon «BBO», pucyHok 57:
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PucyHok 57 - INepexopn K BBOAY YPOBHS BTOPOWM TOYKN TapMpPOBOYHON Tabnuupbl
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2.8.18 [ns BBoga BTopon “H. 2", “UOL. 2" u nocrnegyowmx (“H. 3", “UOL. 3" u 1. g.) ToYekK
TapuMpoBOYHON Tabnumubl pe3epByapa HeOOXoAMMO MpoAenaTtb onepauun, aHanoruyHble n. 2.8.17. Mu-
HUMarbHOE KONMYECTBO TOYEK TAPUPOBOYHOM Tabnuubl — 2, MakcuManbHoe — 32.

2.8.19 Bbixoa 13 nogpasgena nporpaMMMPOBaHNSA TOYEK TapMpPOBOYHOM Tabnuvubl pe3epByapa
“t.tAb.” 6e3 3anucm B NnamMaTb ypoBHEMEpa ee 3HA4YeHUN BO3MOXeH C nomoLllbio kHonkn «OTMEHA»
TONbKO TOrAa, Koraa Ha uudpoBoM Tabno MHOUUMPYETCS Nepexon K BBOAY YPOBHS, Hanpumep, 370 Moka-
3aHO Ha puCyHKe 58:
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PucyHok 58 - Bbixog 13 nogpasgena nporpaMMnpoBaHus TOYEK TapMpOBOYHON TabnuLpbl
Bbixog n3 nogpasgena nporpaMMmMpOBaHUS TOYEK TapMPOBOYHOM Tabnuupbl pesepByapa “t.tAb.”

¢ nomoubto kHonkn «OTMEHA», korga Ha umMdpoBOoM Tabno MHOMLMPYETCS Nepexod K BBoay 00bema,
HEBO3MOX€EH, PUCYHOK 59:
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PucyHok 59 - lNepexon k noBTOpHOMY BBOAY 06beMa NnepBor TOUKM TapupoOBOYHOW Tabnuubl
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“Haxatune” kHonkn «OTMEHA» npu BBOAE HEMOCPEACTBEHHO 3HAYEHUN YPOBHS UM obbema nio-
Bor M3 Touek TapupoBOYHOW Tabnuubl BbIZOBET Nepexos K NOBTOPHOMY BBOAY OTMEHEHHOro 3HayeHus,
HanpuMep Tak, Kak NokasaHo Ha puUCyHke 60:
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PucyHok 60 - [NoBTOPHLIN BBOA OTMEHEHHOIO 3HaYeHUs

2.8.20 Bbixoa 13 nogpasgena nporpaMMMpOBaHNA TOYEK TapupOBOYHOM Tabnuvubl pe3epByapa
“t.tAb.” ¢ 3anucbio B NaMATb YPOBHEMEPA €€ 3HAYEHUIN OCYLLECTBIISETCH C MOMOLLBI KHOMKM « « » TOSb-
KO Torga, korga Ha uudpoBom Tabno MHOULMPYeETCS Nepexoa K BBOAY YPOBHA. Hanpumep, B criyyae, no-
KasaHHOM Ha pucyHke 61, B namaTb ypoBHeMepa OyaeTt 3aHeceHa TapvpoBo4vHas Tabnuvua, cocTosuas
n3 16 cTpok, XoTs Ha uudpoBom Tabno npu 3anucu B NaMaTe MHAMLMPYETCH Nepexon K BBoAy creayto-
Len, cemHaguaTon, CTPOKU:
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PucyHok 61 - 3anuck B naMsiTb ypoBHeMepa 16 Touek TapMpoOBOYHOM Tabnmubl
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B cnyyae, nokasaHHOM Ha pucyHke 62, B NamaTb ypoBHemepa GyaeT 3aHeceHa TapupoBOYHas
Tabnuua, cocrosilas n3 32 CTpoK, Tak Kak nocre BBoJa BCeX CTPOK Ha LMEPOBOM Tabno nHauumpyeTtcs

nepexon K sBoay I'IOCJ'Ie,D,Helz CTPOKU:
N\
2> @) o> | = (@) =
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PucyHok 62 - 3anuck B naMsiTb ypoBHeMepa 32 TOYeK TapMPOBOYHOM Tabnmubl
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Mocne 3anucu B NamaTb TOYEK TapMPOBOYHOW Tabnuubl pesepByapa Ha LUdPoBOM Tabno MHAW-
LUMpyeTcs BXog B noapasaen nporpaMMMpoBaHmvs TapupoBOYHOI Tabnuubl pesepsyapa “t.tAb.” .
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MpumeyaHue — Llar Touek TapupoBOYHOM TabnuLbl MOXeT BbITb Kak paBHOMEpPHbIM, TaK U Hepas-
HOMEpPHbIM, HO B CIlyyae, Korga B NporpamMmmMupyeMbiX 3HaYeHUsX YPOBHS UM 06bema TOYeK TapupoBoY-
HoW Tabnuubl pesepByapa OTCYTCTBYET MOHOTOHHOCTb HapacTaHWs WNu ybblBaHWs, 3anucCb B NaMsATb
YypOBHEMepa TaKou TapupoBOYHON Tabnuupbl He NPon3onaeT, PUCYHOK 63:

':>':>"":>u :>@¢> 1,

|

PucyHok 63 - lNepexon K NOBTOPHOMY BBOAY TapMpOBOYHON Tabnuubl Npyu 06HapyXeHuu
ypoBHEMEPOM OLINBOK BBOAA
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2.8.21 [Ons BXoda B nogpasgen nporpaMMmmpoBaHus naponsi nornib3oBaTens
“u.PASS.” Heobxoammo BbIOpaTb 3TOT MoAapasgen KHOoMkon «t» u “HaxaTbh” «BBO[». Ha umdpoBom
Tabno nHaNUMpyeTCsa NpexHee 3HadYeHne Naposns, Hanpuvep, 3agaHHoe Ha NPeanpUsATUN-U3rOTOBUTENE;
MUraHvem BblgeneH AOCTYMHbIV A8 peAakTMpoBaHus paspsig, PUCYHOK 64:
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PucyHok 64 - Nepexopq Kk BBOAY Napond nonb3oBareng
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Mpn HeobGXxoAMMOCTU BBOL HOBOMO 3HAYEHUSA Mapons MONb30BaTENs OCYLIECTBISETCS Mo anro-
puTMy BBOAA YMUCMOBOro 3HaveHus (N. 2.6.6). 3HavyeHUe naponsi MOXeT ObITb 3afaHO B AManasoHe
yucen ot Hynsa po 65535. MNpu BBoge HOBOro 3Ha4YeHWs NO 3aBepLuaoLLemy “HaxaTnio” KHonkn «BBOd»
ypoBHEMEpP BbIXOAUT M3 nogpasgena HacTponku “U.PASS.” . [Ina Bbixoga M3 noapasgena HacTpoviku
“U.PASS.” 6e3 nsmeHeHusi napons nonb3oBaTens Heobxoammo “HaxaTtb” kHoNKy «OTMEHA», pucyHok 65:
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PucyHok 65 - OTmeHa BBOAa Napors nonb3oBartens
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2.8.22 [na Bxoga B nogpasgen nporpamMmpoBaHuUs CUCTEMHOro agpeca ypoBHemepa “S.n.”
HeoOXxoaMMo BbiOpaTh 3TOT NoAapasnen KHoMkon «1» 1 “HaxaTtb” «BBOL». Ha undpposom Tabno nHgmum-
pyeTcs NpexHee 3HaA4YeHWe CUCTEMHOro ajpeca, Hanpumep, 3afaHHOe Ha NpeanpuaTUM-U3roTOBUTENE;
MUraHveMm BbleneH AOCTYMHbIV ANS peAakTupoBaHus paspsif, PUCYHOK 66:

PucyHok 66 - Nepexon k BBOOY CUCTEMHOro agpeca ypoBHemepa
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Mpu HeobxoaMMOCTM BBOA HOBOIO 3HAYEHWS CUCTEMHOrO agpeca ypoBHEMepa OCyLLeCTBRSeTcs
no anropmTmy BBOAA YMCMOBOro 3HayeHusa (n. 2.6.6). 3HayeHne CUCTEMHOro agpeca ypoBHemepa Mo-
XeT ObITb 3aA4aHO B Auana3soHe uyucen oT Hyns Ao 249. [Npu BBoAe HOBOro 3HaYeHUs No 3aeepluato-
Lwemy “HaxaTtuto” kHonku «BBO/[» ypoBHemMep BbIXOAWUT U3 noApasgena HacTponku “S.n.” . [ina Beixoaa
u3 nogpasgena HacTponku “S.n.” 6e3 n3MeHeHUs CUCTEMHOro ajgpeca ypoBHemMepa Heobxoaumo “Ha-
xaTtb” kHonky «OTMEHA», pucyHok 67:

\' /7
Y aTaa)e C o
000 0 o => = 100,

PucyHok 67 - OTMeHa BBOAAa CUCTEMHOrO apeca ypoBHeMepa

2.8.23 [Insa npocmoTpa Ha uMdpoBoM Tabrio 3aBoACKOro Homepa ypoBHemepa “F.n.” Heobxo-
OUMO BbIOpaTb 3TOT NoApasaen KHOMKOM «1» n “HaxaTtb” «BBO». Ha undposom 1abno nHamumpyetcsi
3anporpaMMMpoBaHHOE Ha NpeanpusaTAN-U3roToBUTENeE 3HayeHue 3aBOACKOro HoMepa, Hampumep,
pUCyHOK 68:
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PucyHok 68 - NMpocmMoTp 3aBOACKOro Homepa ypoBHeMepa
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3aBoAcKoN HOMeEpP ABMNSETCH YHUKamNbHbIM Afs KaX4oro ypoBHEMEPa N He MOXeT ObITb U3MEeHeH
nonb3oBaTtenem. [1na BeixoAa M3 nogpasgena npocMoTpa 3aBOACKOro HOMepa ypoBHemepa “F.n.” He-
0bxoanmo “HaxaTb” kHornky «BBO» nnn «OTMEHA», pucyHok 69:
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PucyHok 69 - Beixoq 13 nodpasnena npocMoTpa 3aBOACKOro HoMepa ypoBHemepa
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2.8.24 [nga Bxoaa B nogpasaen “Scr.” Bblbopa pexnma oTobpaxeHus pe3ynbTaToB U3mMepeHuns
(Tekylwiee paccTosiHMe A0 KOHTPONMPYEMOW cpenpbl, TEKYLLMN YPOBEHb, CBOOOAHOE MPOCTPAHCTBO, TEKy-
Wnin o6beM KOHTponMpyemon cpebl) Heob6xoaMMO BblOpaTh 3TOT nNogpasfent KHOMKOW «1» 1 “HaxaTtb”
«BBO[». Ha umdpoBom Tabno nosBnseTca HagnMcb, COOTBETCTBYIOLLASA TEKYLLEMY pexunmy oTobpaxe-
HWs. Hanpumep, npy HacTponke npeanpusaTMeM-n3roToBuTenemM BolbpaH pexvMMm oTobpaXeHus TeKyLero
pacctosHua “diSt.” [0 NOBEPXHOCTU KOHTPONMpyeMomn cpefbl, pucyHok 70:
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PucyHok 70 - Bbibop pexnma oTobpaxeHus
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Tekywee pacctosiHue “diSt.” cooTBeTCcTBYeT 0603Ha4veHuo L ; Ha pucyHke 31. [ing Beibopa apyro-
ro pexuma oTobpaxeHus pesynbTaToB U3MEPEHUS, HanpUMep, TEKYLLEro ypoBHSA KOHTPONMPyemown cpe-
abl “L.1" , cooTtBeTcTBYIOWEro o6o3HaveHunto H , Ha pucyHke 31, HeobxoaMmo BbIGPaTh 3TOT PEXUM KHOTM-

KoM «1» U1 “HaxaTb” «BBOL», pucyHok 71:

oSED =@ = |64
L. = @) = | G5

PucyHok 71 - Bbibop pexnma oTobpaxeHus

AHanornyHeiM obpa3om MOXHO BbibpaTb WMHAUKALMIO pe3ynbTaTOB M3MEpPEHUs1 B BuAe pexuma
oTobpaxeHns ceBobogHOro npocTpaHcTea “L.2” , cooTBeTCTBYlOWEro obo3HavyeHmo L . Ha pucyHke 31,
n pexuma otobpaxeHus TekyLlero oobema koHTponupyemon cpeabl “UOL.” . [epexoa OT OAHOro pexvma
oTOBpaXeHns K ApyroMy npu Belbope OCyLLECTBNSETCA LIMKITMYECKM, C MOMOLLIBbIO KHOTMKU «1 %, PUCYHOK 72:
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PucyHok 72 - MNMepexon mexay pexnmamm otTobpaxeHust
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2.8.25 [ng Bbixoga n3 nogpasgena “Scr.” 6e3 U3MeHeHus TeKyLlero pexmuma oTobpakeHus
Heobxoammo “HaxaTtb” kHonky «OTMEHA», pucyHok 73:
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PucyHok 73 - Bbixog, 13 nogpasgena Belbopa pexuma oTobpaxeHus
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2.8.26 [na Bxoaa B nogpasgen “cur.” Bblbopa pexuma (gmnanasoHa) Tokosoro Bbixoga (0...5,
0...20 unu 4...20 MA) Heobxoammo BbIGpaTb ITOT MoOApa3gen KHOMKOW «t» u “HaxaTb” «BBO[O».
Ha umndpoBom Tabno nosiBNsieTcsi HaANUCb, COOTBETCTBYOLWAS TEKYLLEMY AMana3oHy TOKOBOro Bbixoaa,
HanpuMep, Npu HACTPOWKe NpeanpUATUEM-U3roToBuTenem BolbpaH pexum “4-20" , pucyHok 74:
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PucyHok 74 - Beibop AnanasoHa TOKOBOrO BbIXxoda
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Pexum “4-20" cooTBeTCTBYyeT AManasoHy TOKOBOro Bbixoaa 4...20 MA. [ins BbiGopa gpyroro pe-
Xnma paboTbl TOKOBOro BbIxofa, Hanpumep, “0-20” , COOTBETCTBYIOLLEro Auanas3oHy TOKOBOro BbiXOAa
0...20 MA, HeobxoaMMO BbIGpaTb STOT PEXUM KHOMKOM «1» N “HaxaTb” «BBO[», pucyHok 75:
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PucyHok 75 - Bbibop gnanasoHa TOKOBOrO BbIXOAa

AHanornyHeiM 06pasoM MOXHO BblOpaTb pexum paboTbl TOKOBOroO Bbixoga “0-5" , COOTBETCTBYHO-
wero guanasoHy TokoBoro Bbixoga 0...5 MA. lNepexon oT ogHoro pexmnma paboTel K Apyromy npu Beibope
OCYLLIECTBMAETCSH LUKNNYECKM, C MOMOLLLIO KHOMKU « 1, PUCYHOK 76:
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PI/ICYHOK 76 - I'Iepexop, Mexay pexummamm pa6OTbI TOKOBOI'O BbIXoaa

2.8.27 [nga Bbixoga u3 nogpasgena “cur.” 6e3 M3aMeHeHUs TekyLlero pexvma paboTbl TOKOBOro
BbIXo4a Heobxoanmo “Haxatb” KHonky «OTMEHA», pucyHok 77:
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PucyHok 77 - Bbixog 13 nogpasgena Bblbopa AvMana3oHa TOKOBOro BbixoAa

(M

!

(N
-
_

2.8.28 [nsa Bxopa B nogpa3gen “SPEEd.” HaCTpoOWKuM CKOPOCTU U3MEHEHWNSI YPOBHSI KOHTpONMpye-
MOW cpefbl Heo6xoaMMO BbIbpaTh STOT Noapasfaen KHONKoOW «1» n “HaxaTe” «BBO», pucyHok 78:
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PucyHok 78 — MNepexon k BBOAY CKOPOCTU M3MEHEHWS! YPOBHS KOHTPONMpyeMoii cpeabl
Ha undpoBom Tabro nosBrsieTcs YNCHNOBOe 3HAYEHME CKOPOCTU U3MEHEHUSI YPOBHS KOHTPOIMpYe-

MOV cpefbl, XpaH/UMOe B MaMsATV YPOBHEMEpa; MWraHueM BblAeNieH AOCTYMHbIN AN pedakTUpOoBaHUS
pa3psaa. MNpu Heo6xoaMMOCTM BBOA HOBOMO 3HAYEHWUS OCYLLECTBNAETCA MO anroputMy BBOAa YMCIOBOIO
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3Ha4eHus (M. 2.6.6). C NOMOLLbIO KHOMOK « 1 », « —» MOXHO BblOpaTb CKOPOCTb U3MEHEHUSI YPOBHSI KOHTPO-
nupyemoi cpegbl B npeaenax ot 00.001 go 99.000 mm/c. Mpu sToM nHanuupyemoe (pas B CEKyHAY) 3Ha-
YeHMe TeKYLLEero paccTosiHuA, TEeKyLLero ypoBHSa nnmM ceBobodHoro npoctpaHcTea byger npsmo cooTBeT-
CTBOBaTb M3MEPEHHOMY YPOBHEMEPOM 3HAYEHMUIO, €CNWN pasHMLA Mexay npeablayLWwnm 1 nocneaywmm
n3MepeHusiMu, genéHHas Ha Bpems Mexay 3TUMW U3MEPEHUAMW, He MpeBbllaeT 3a4aHHON CKOpPOCTU
nameHeHns. Ecnu xe BblleykaszaHHasa pasHuua npeBblllaeT 3aJaHHY CKOPOCTb M3MEHEHUs, TO UHAU-
uupyemoe (Takke pas B CEKyHAY) 3HAa4YeHWe TEeKyLLero pacCcTOsiHUS, TEKyLIero ypoBHsS unm cBob6ogHoro
npocTpaHcTBa ByaeT U3MEHATbCS BO BPEMEHW CO CKOPOCTbIO, HE NPEBbIALWen 3agaHHY CKOPOCTb
NU3MEeHeHus1, pUCyHoK 79:

A 3HayeHus ypoBHs A 3HauyeHusi ypoBHsi

o

o

Bpewms Bpewms
CKkopoCTb M3MEHEHMSA YPOBHSA B pe3epByape CKopoCTb M3MEHEHMWS YPOBHS B pe3epByape
MeHbLLIe BBEJEHHOW B YPOBHEMED 6onblue nnu paBHa BBEAEHHOWN B ypOBHEMEDP

H/ - U3MEpEHHbIE YPOBHEMEPOM 3HaYeHMs
O—>(O—* - oto6paxaembie ypOBHEMEPOM 3HA4EHUS

PucyHok 79 — Npumep oTobpaeHnst pe3ynbTaToB U3MEPEHUs
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10:48:00 10:55:12 11:02:24 11:09:36 11:16:48 11:24:00 11:31:12 11:38:24 11:45:36

Bpema, YiM:c

— W3MepeHHble YpOoBHeMep oM 3Ha4YeHNA, —OTDGPG}KEIE‘MI:IE YPOBHeMePOM 3HaveHnA

PucyHok 80 — Npumep oTobpaxeHnst pe3ynbTaToB U3MEpPEHUs
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CKOpOCTb M3MEHEHNs1 3Ha4YeHus1 Tekyllero obbema npu 3agaHHOM CKOPOCTUM U3MEHEHUS YpPOBHS
KOHTpONMpyemMow cpefpl 6yaeT onpenensitbCa B COOTBETCTBUM C BBEAEHHOW TapMpOBOYHON Tabnuuen.

B cnyuae, korga 4yMcnoBoe 3HavyeHUe CKOPOCTU U3MEHEHUST YPOBHSI KOHTPONMPYEMOWN cpedbl paBHO
HYMO, MHAOMUMPYEMOE 3Ha4YeHWe TeKyLlero pacCTOSHUA, TeKyLlero ypoBHsi, CBOGOAHOMO0 MPOCTpaHCTBa
unu Tekyulero obbema byget npSMo COOTBETCTBOBATbL M3MEPEHHOMY YPOBHEMEPOM 3HAYEHMIO.

BBegeHne CKOpPOCTU WU3MEHEHWs] YPOBHS KOHTPONMpyemMon cpefdbl MOXeT ObiTb MCMONb30BaHO
Ons BU3yanbHOro CriaxmnBaHusa pesynbTaToB M3MepeHusi B chnydasix, Korda B cuny ocobGeHHocTewn
UK YCITOBUIA M3MEPEHUS UMEIKOT MECTO pe3Kne U3MEHEHUs! MoKasaHui ypoBHeEMepa, Hanpumep, BO3HU-
KaloLime npv BOSTHEHUWN NMOBEPXHOCTU XMAKOW KOHTPONMPYEMOW cpedbl, NPy 3arpyske Mm BbIrpy3ke Cbl-
ny4Ynx NPOAYKTOB C obpaszoBaHUEM CMOXHOro npoduns paccbinku. Npumep NpakTU4eckoro NpyMeHeHus
BBOZa CKOPOCTU U3MEHEHUS1 YPOBHSI KOHTPOMNMPYEMOW cpefbl NpU BU3yanusaumm pesynbTatoB N3MepeHus
npusegeH Ha pucyHke 80.

3a CKOpPOCTb M3MEHEHUSI YPOBHSI KOHTPONMPYEMOW cpefpbl, BBOAUMYIO B AaHHOM noapasfene, peko-
MEHAYeTCs NPUHUMATL MakCUMarbHO BO3MOXHYH CKOPOCTb M3MEHEHNS1 YPOBHS MPW 3aMONHEHUN UM OMOPOXK-
HEHVUN pesepByapa, onpedenisieMylo COOTBETCTBYHOLLMM TEXHOMOrMYeckMM npoueccoM. Heobxoaumo Taicke
YYMTbIBATH TO, YTO AN MeASIEHHbIX TEXHONOMMYECKUX MPOLECCOB OMOPOXHEHWS UMM 3anonHEHWs, 1 0COHBEHHO
Onsi pesepByapoB ¢ 60MbLIMMU pasMepamy B rOpU3OHTarnbHON NNOCKOCTH, NpU BBOAE pearibHOW CKOPOCTU U3-
MEHEHUS YPOBHHA KOHTPONMPYEMOW Cpefibl CYLLIECTBYET OMacHOCTb HECBOEBPEMEHHOTO onpeaeneHns cuTyaumnm
aBapUIHOTO OMOPOXHEHUS. B Takmx cnydasix CKOPOCTb M3MEHEHMUS YPOBHS KOHTPONMPYEMOW cpeabl AOImKHa
ObITb BbIOpaHa 1 BBeJeHa B ypOBHEMED C COOTBETCTBYHOLLIMM 3anacomM.

[Mpu BBOAE HOBOro 3HAYEHUSA CKOPOCTU U3MEHEHUS YPOBHSI KOHTPONMPYEMOKW cpefbl No 3aBepLuato-
wemy “HaxaTtuio” kHonkn «BBO[» ypoBHemMep BbIXOAUT B Ha4ano noapasgena Hactpowku “SPEEd.” , pu-
CyHOK 81:
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PucyHok 81 - BBoA HOBOro 3Ha4YeHMsI CKOPOCTU U3MEHEHUS YPOBHS KOHTPONMPYEMOW cpeap!
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MpumeuaHue - OTobpaxaemasa Ha pucyHke 81 BennyumHa “10.000” npuBeaeHa B kKayecTBe npume-
pa CKOPOCTU U3MEHEHMUS YPOBHS KOHTPONMPYEMOW cpeapl.

2.8.29 T[lpu HeobxoauMOCTM BO3BpaT K KakoMy-nvbo nogpasneny Beoaa AaHHbIX (YCTaHOBOYHbIX
napameTpoB), BbIOOp ApYroro pexuma oTobpaxeHus pesynbTatoB U3MepeHus 1 T.4., He BbIXoasd U3 pas-
pena “OPt.1” , MOXHO OCYLLECTBUTb LUKINYECKMM nepebopom noapasfernioB C MOMOLLBK KHOMKA «1»,
pUCYHOK 82:

-
0

U
|

-

.

l

|

|

N

el

.

A
o
|

= (&) = = @) =

PucyHok 82 - Nepexoa mexay nogpasgenamm
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2.8.30 Tlocne Toro, kak Bce Tpebyemble And paboTbl yCTaHOBOYHbIE NapameTpbl BBeAEHbI,
Onsa ux 3anucuK B naMsTb YpoBHeMepa Heobxoaumo B nobom M3 nogpasfenos BBOAA AaHHbLIX UK Bbi6O-
pa pexXuMMOB “HaxaTb” KHOMKY « «». Ha umdppoBom Tabno nosisutca Hagnucb “PrOGr.” u ypoBHemep,
npuMepHo Yepes 3 ¢, aBTOMaTUYECKU NepenaeT B PEXUM U3MEPEHUs C y4eTOM BBEAEHHbIX YCTaHOBOY-
HbIX NapameTpoB, PUCYHOK 83:

|
-
L

> @) = | 1

PI/IcyHOK 83 - 3anuck B namsATb ypoBHEMEPaA BBEAEHHbIX YCTAHOBOYHbLIX NAapamMeTpoB
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MpumeyaHue - OTobpaxaemas Ha pucyHke 83 BenuumnHa “10.340” npuBeaeHa B kavyecTBe npumepa
pesynbTara usmepeHus.

BHMMAHUE! B TEMEHUE BPEMEHU 3ANUACU B NAMATb YPOBHEMEPA BBEOEHHbIX YC-
TAHOBOYHbIX NMAPAMETPOB KATEFOPUYECKW 3AMNPELLAETCA OTKIIOYATb YPOBHEMEP
OT UCTOYHUKA NMUTAHUA, TAK KAK ITO MOXET NMPUBECTU K NOTEPE BCEX OAHHbIX
B SHEPTOHE3ABUCUMOM NMAMATU U MOCNEAQYIOWEMY OTKA3Y YPOBHEMEPA.

2.8.31 Ecnu B nobom n3 noapasfernioB BBOAA AaHHbIX MM BbIbOpa peXMMOB “HaxaTb” KHOMKY
«OTMEHA», To ypoBHEMEpP NEPENTET B PEXUM U3MepeHns 6e3 yyeTa BBEAEHHbIX YCTAHOBOYHLIX napa-
MeTPOB, Hanpuvep, pUCyHok 84
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PuricyHok 84 - Mepexop k pexumy nsamepeHns 6e3 sanncy ycTaHOBOYHbIX NapameTpoB
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MpumeyaHue - OTobpaxaemasi Ha pucyHke 84 BenuunHa “10.340” npuBeneHa B ka4yecTBe npumepa
pesynbTata u3mepeHus.

2.9 Pexum nsmepeHus
29.1 Pexum namepeHus sBnseTcs 0CHOBHbIM PEXMMOM paboThbl ypOBHeEMepPaA.

2.9.2 B kauecTBe CepBMCHON (PYHKLUUM B peXMME M3MEpPeHus NpedycMOTpeHa BO3MOXHOCTb
KpaTKOBPEMEHHOIO U3MEHEHMSI pexnmMa oTobpaXkeHusl peaynbTata u3MepeHus 6e3 Bxoga B pexuM npo-
rpaMMHOW HACTPOWKM U C NOCNeayolWmnM aBToOMaTUYECKUM BO3BPATOM K MCXOQHOMY peXmmy oTobpae-
HUs. OTa QYHKUMS MOXET ObiTb MCMONb30BaHa A ONepaTMBHONO KOHTPOMS Pe3ynbTaToB M3MepeHus
cpasy HEeCKOSbKMX PEXMMOB OTOOpaXKeHWsl, ecrnv npeaBapuTenisHO ypoBHeMep Obiyl HACTPOeH B COOT-
BETCTBMW C METOAUKOW Nnogpasaena 2.8 HacTosILLero pykoBoACTBa, B TOM YNCIE KOHTPOs TeMnepaTypbl
BHYTPW B3PbIBOHENPOHNLAEMOI 0BOSOUKM.

293 [Ina kpaTKOBPEMEHHOro NMPOCMOTpPa TEKYLLEro pexuMma oTobpaxeHnst HeobxooumMo “Ha-
XaTb” KHOMKY «1», NpY 3TOM Ha uudgpoBoM Tabro NpMMepHO Ha 3 ¢ NOSBUTCS HaAMUCb, cooblaoLas
Nnonb30BaTeno TEKYLLUA PEXUM OTOBpaXKeHWsl, HanprMMep, pexXmM OTODpaXKeHMs TeKyLlero paccTosiHUs,
pucyHok 85:
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PucyHok 85 - KpaTKoBpeMEHHbIN MPOCMOTpP TEKYLLEro pexmnma otobpaxeHus

-
)
-

C
:

[
0

MpumeyaHue - OTobpaxkaemas Ha pucyHke 85 BenunymHa “10.340" npuBedeHa B Ka4yecTBe npume-
pa pesynbTaTa u3MepeHus.

294 Mocne BbIBOAa Ha uudpoBoe Tabno TeKyllero pexunma oTobpaxeHus nocnegoBaTerb-
HbIM “Ha)XaTUeM” KHOMKM «1» MOXHO OCYLLECTBNATbL Nepedop pexxMmMoB 0TOOpaKeHusi, pUCcyHok 86:
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PucyHok 86 - lNepexog mexay pexnmamm otTobpaxeHust

O6o3Ha4veHre “t °C” Ha pucyHke 86 COOTBETCTBYET TeMrepaType BHYTPU B3pbIBOHEMPOHULAEMOM
060104KN.

295 Mpn HEeoBXOANMOCTU KPaTKOBPEMEHHOIO U3MEHEHUST pexrMa OTobpaXkeHus pesyrnbTaTa
N3MEpPEHNST MOXHO BblOpaTb HEOBXOOMMBIN peXMM “HaxaTuem” kHorku «BBO», Hanpumep, NpocMoTp
TemnepaTypbl BHYTpY B3pbIBOHENPOHMLI@EMOWN 060M0YKKN, PUCYHOK 87:

o @=[EB001 > ®=[1a5eC

PucyHok 87 - Bbibop pexnma oToOpaxeHus TemnepaTtypbl BHyTpU
B3pbIBOHENPOHULAEMON 060N0YKM

MpumeyaHue - OTobpakaemasa Ha puUcyHke 87 BenuumHa “29°C” npuBefeHa B kadecTBe npumepa
pesynbTata U3aMepeHus.

Mocne Bbibopa HeobXxoQMMOro pexrMa oTobpa)keHUs ypoBHEMEpP B TeueHue npumepHo 10 ¢ Bbi-
cBeymBaeT Ha uncpoBoM Tabno pesynbTaT U3MepeHnsi B COOTBETCTBMM C BbIDpaHHBIM PEXXMMOM U aBTO-
MaTM4eCKM BO3BPALLAETCSH B UCXOAHbIA PEXUM OTOOPaXeHUs!, YCTAHOBMEHHbIA NOMb3oBaTeNeM, Unu ne-
pPexoauT K pexumMy, 3agaHHOMY NpW HAaCTPOKKe NpeanpuUsTUEM-U3roToBUTENEM.

2.9.6 Ecnu Bo Bpemsi nepebopa pexmmoB oTobpaxeHus no n. 2.9.4 npekpaTutb “Haxatune”
KHOMoOK Ha Bpems 6ornee 5 ¢ unu “HaxaTtb” kHonky «OTMEHA», To ypoBHEMEpP BEPHETCH B UCXOAHbIN pe-
XM oToBpaXkeHusi, YCTaHOBMEHHbIN MONb30oBaTeENeM paHee, Unu nepexoauT K pexumy, 3agaHHOMY
npu HacTporike NpeanpuaTUEM-U3roToBUTENEM.

2.10 KannbpoBka ypoBHeMepa

2.10.1 KanunbpoBka ypoBHeEMepa MPOU3BOANTCH MMUTALMOHHBIM CMOCOOOM B YCMOBMSX Mpen-
NpUATUA-U3rOTOBUTENS Ha Cleunann3mpoBaHHON YCTaHOBKE.

2.11 Bo3moOXHble HeMCNPaBHOCTU U UX yCTPaHeHUue

2.11.1 YpoBHEMep UMeEET BCTPOEHHYIO CUCTEMY CamMOONArHOCTUKM, 0BecneymBaroLLy0 CUrHanm-
3auUMo HEMCNpPaBHOCTW B crydae obHapyeHust OTkIoHeHun B paboTe. [pn aToM Ha LMEPPOBOM MHOUKA-
TOpe YpOBHEMepa BbICBEUYMBAETCSH KO, OLLIMOBKKM, COOTBETCTBYIOLLUMIA TUNY HencnpasHocTU. Ecnu ypoBHe-
Mep onpaluvBaeTcsa AMCTaHLUMOHHO No uHTepdency RS485, To koA owmbku 6yaeT NnpucyTCcTBOBaThL B €r0
KOJOBOM Mochbinike npu otBeTe. B cnyvyae onpegeneHnst cMCTEMOW CaMOAMArHOCTUKN Cpasy HECKONbKUX
TUNOB HeucnpasHOCTEW, Ha UMPPOBOM MHAMKATOpPE YypoBHemepa OyayT nmooyepenHO BbICBEUYMBATLCSA
COOTBETCTBYIOLLME KOAbl OWMBOK (B nopsaake Bo3pacTtaHus).[l1pyM 9TOM TeKyLWMin ko4 OWMBKM, KOTOPbIN
oTobpaxaeTca Ha UMPOBOM MHAMKATOPE, OOHOBPEMEHHO MPUCYTCTBYET B KOAOBOW MOCLINKE OTBETa
ypOBHeMepa npu onpoce no uHTepgency RS485.

2.11.2 HewucnpaBHOCTW, OOHapYy>XMBaeMble BCTPOEHHOW CUCTEMOM CaMOAMArHOCTUKU, U UX KO-

Obl, BbiICBEYMBAEMblE Ha LMEPOBOM MHOUKATOPE YPOBHEMEpPA U NepeaaBaemMble Mo FIMHUN CBSI3W, npuBe-
JeHbl B Tabnuue 5.
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Tabnvuya 5
Kop Ha
HeucnpaBHoCTb u,ucb::osom Koa

Ta6no OLUNGKMN
1. HencnpaBHOCTb yNpaBrisiioLLEro MUKPOKOHTpoOepa 6noka obpa- Het
60TKM. YpOBHEMEP HE BbINOMHAET U3MEPEHME 3a4aHHOW NONb3oBaTe- E ceor oTBeTa Ha
nemM BeNNYMHBI U HE OTBEYAET Ha 3anpochbl MO JINHUW CBSA3M 3anpoc
2. OTcyTCcTBYET Nepeaada AaHHbIX Ha BCTPOEHHbIN LIMGPOBON NHAMKA-
TOp. YpoBHEMED BLINOMHAET U3MEpPEHne 3a4aHHONM Nosib3oBaTesnieM Be- E ceEor 0
NYYHBI M OTBEYaEeT Ha 3anpochl MO JIMHWMKN CBA3M _
3. HeucnpaseH reHepaTop nepegaTymka E el 1
4. HegocTtaToyeH ypoBeHb MPUHMMAaEMOro CurHana nnvM HencrnpaseH P )
kaHan npuema crr 2
5.HepocTtaTtoyeH ypoBeHb NPUHMMaEMOro curHana unm HemcrnpaseH © -
kaHan LdpoBoit 06paboTkM creg 3
6. HeucnpaeeH gaTumk TeMnepatypbl BHYTPY B3pbIBOHENPOHULIAEMON 0w
0605104KM cren 4
7. HeT ynpaBneHusi YacToTON reHepaTtopa nepegarymka .‘_: ~r S 5
8. HeT obmeHa gaHHbIMU MeXay yNpaBnsaoLWwnM 1 U3MEPUTENbHBLIM c -
MUWKPOKOHTpOiepamm crro 6
9. Owwubka npu paboTte ¢ 3HEProHE3aBMCUMOW NaMSITBIO UK ee oTkas3 E e
10. MoTepst AaHHbIX, XPaHUMbIX B 9HEPrOHE3aBUCMMON NaMSITK E P ,'_:: 8
11. HeuncnpaseH gatuvk TemnepaTypbl MOAYIsS TEPMOCTaTMPOBaHMS BHYTPU )
B3PbIBOHEMPOHULIAEMOV1 0BOIOUKM (TONKO UcTonHeHWst BAPC 332MI-XX) cred 9

2.11.3 PekomeHgaumm Kk OENCTBUAM TEXHUYECKOrO nepcoHana npu nodaBieHnn HeucrpaBHO-
CTEWN, BbISIBNSIEMbIX BCTpoeHHOl;I CUCTEMOWN caMogmMarHoCTUKN ypoBHEMEDPA:

- “Error” , “Errl” , “Err4d” ..."Err6” wnu “Err9” — ypoBHeMep MoXeT ObiTb OTPEMOHTUPOBAH B YC-
noeusax notpebutens cneuvanucTaMmm npegnpuAaTUA-U3roTtoBuTensl (OemMoHTax 6noka o6paboTku
C 3aMEeHOW HeMcCnpaBHOrO MOAYMSA) UMK MOASIEXUT OTNPaBKe Ha NpeanpusaTUe-n3roToBuTenb Ansi NnpoBe-
OEeHNss peMOHTa;

- “Err2” wvnm “Err3” — BO3MOXHOW NPUYUHON HEUCNPABHOCTU MOXET ObiTb 3arpA3HeHne aHTEHHO-
BOMHOBOAHON CUCTEMbI YpOBHeMepa. [eMOHTUpoBaTb YPOBHEMEP, OYUCTUTbL U MPOMbITb aHTEHHbI pac-
TBOpUTENEM Mapku “646” (Mnu pacTBopuTeneM, NO3BONSAIOLWNM OYUCTUTL aHTEHHbI YPOBHEMEpA OT 3a-
rpA3HeHun), 3aTeM CHOBa YCTaHOBWUTb Ha pesepByap. B cnyvae, ecnu gaHHas onepauuns He BepHyna
ypoBHemep B paboyee COCTOSIHME, TO OH MOANEXUT OTNpaBKe Ha NpeanpuaTUe-U3roToBUTENb AN Npo-
BeJEeHUS PEMOHTA;

— “Err7” — OTKNIOYMTb M BHOBb NofaTth NUTaHue Ha yposHemep. B cnyyae nponagaHus koga owmbkm
NpOBEPUTL BBEAEHHbIE B PEXUME MPOrpamMMHON HACTPOWKM YCTAHOBOYHbIE MapaMeTpbl U OOoMycKaemyro
OCHOBHYIO MOrpeLlHocTb no n. 1.2.4, HanpuMmep, NyTeM KOHTPOIbHbIX 3aMepoB. [1pon3BeCTM NMOBTOPHYIO
HaCTPOMKY ypOBHEMepa Npu OTNNYMM YCTAHOBOYHbIX MapamMeTpoB OT BBeAEHHbIX paHee. Ecnu Heuncnpas-
HOCTb NOBTOPSETCA UNKU AoMNycKaemas OCHOBHas MorpeLHoCcTb He cOOTBeTCTBYET M. 1.2.4, ypoBHeEMEpP He-
ucnpaBeH 1 NOANEXUT OTNPaBKe Ha NpeanpuUAaTUe-U3roToBUTENb A58 NPOBEAEHUS PEMOHTA;

“Err8” — npu OTKMAOYEHMM N NOBTOPHOW nofaye nNUTaHMs HEUCMNPABHOCTb HE OMarHOCTUpyeTcH,
HO YpPOBHEMEpP HYXJAeTCA B BOCCTAHOBMEHUM [aHHbIX, XPaHALWMXCA B 3HEProHe3aBUCUMMOW NamsaTW.
CBszaTbCs C NPeanpuUATMEM-U3roTOBUTENEM ANIS NPOBEAEHUS NpoLeaypbl BOCCTAaHOBMNEHUS AaHHbIX;

2.12 MoakntoyeHne kK MIBM

2.12.1 B yposHemepe ucnonHeHun BAPC 322MUN-XX, BAPC 332MW-XX npegycmoTpeHa BO3-
MOXHOCTb noaknoyeHua k NOBM no uHTepdpericy ctaHgapta EIA RS485, ecnu KomnbloTep nmeeT
BCTPOeHHbIN RS485-nopT, unu k COM-nopTy ¢ nomollblo npeobpasoBatens nHtepdencos (agantepa)
ADAM-4520 nnun aHanornyHoro. O6MeH AaHHbIMU C YPOBHEMEPOM OPraHn30BbLIBAETCS C NMOMOLLbIO TUMO-
BOro nporpammMHoro obecneveHusi, 3anMCaHHOro Ha KOMMNAaKT-ANCK, BXOASLLMN B KOMMMEKT YypOBHeMepa.
OnucaHne paboTbl C TUMOBLIM NPOrPaMMHbIM 0becneyeHnem Takke pasMeLLeHo Ha KOMMNaKT-guCKe.

2.12.2 ®usmdeckass peanusaums mHTepdenca RS485 npenctaBnsdetr cobon ABYXNPOBOLHYHO
FNIMHUIO CBA3U C MakcumarnbHon gnvHon o 1000 m. K nuHMmK cBa3sm nogkrtoyatoTea 4o 32 ypoBHEMEPOB.
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Mpu HeobxoOAMMOCTM yBenMYEeHMs 4Yucna MNoAdKMYaeMbIX YPOBHEMEPOB WUCMOMb3yeTCs peTpaHCnaTop
uHTepderca RS485. B aTom cny4vae Kk nuHum ceaAsm ¢ NOBM nogkntovatotcs 31 ypoBHEMEP U peTpaHc-
nsTop, paboTalowwmii Ha ocTarnbHblE YPOBHEMEDSDI.

2.12.3 T[pumep nogkntoveHusi k NMIBM HeCKONbkUX YPOBHEMEPOB, CBSI3aHHbLIX 4Yepe3 UHTep-
denc RS485, npuseneH Ha pucyHkax 88 n 89.

ADAM 4520

NnaBM IBM PC '

) +  BAPC 322MU-XX
' BAPC 332MWN-XX

PucyHok 88 - MNogknioveHme no nuHum ceasm k NOBM

BAPC 322MWN-XX Apantep nHTepdenca NaBM
ooy ——1 /' T A Oat)
(Kageld;:zﬂ) *— Jlvnnsa B (Data-)

; X
\
N
W I
S D
BAPC 322MU-XX X
\
3eneHbin \l
(kabenb Ne1) @
CuHun ®
(kabenb Ne1)
y
\
N
U SRS N

PucyHok 89 - Cxema wnendgoBoro coegmMHeHuns Lenen nHtepderica RS485
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2.13 MpoTtokon obmeHa no uHTepdency

2.13.1 TlpoTokon obmMeHa NpedHasHaveH Onis opraHu3auun obmeHa MHGOpMauuen no nocre-
JoBaTenbHOMY KaHany cBasu. [1poTokon npegnonaraeT Hanuyne ogHOro “Beayllero” ycTpoucTea B fn-
HUKM cBa3n 1 go 250 “BeaomMbIX” YCTPOUCTB. “Beaywium” yCTPONCTBOM ABNAETCA KOMMMEKC NporpaMmmMHoO-
annapaTHbIX CPeACTB, peanu3oBaHHbIN Ha 6a3e koHTponnepa unu NM3BM, KOTOpbIN MHULUMMPYET NpoLecc
obmMeHa gaHHbIMM MO NMHMK CBA3W. “BegoMbiMK” yCTPOMCTBaAMM SABNSAIOTCA YPOBHEMEPDLI UMW UHbIE aape-
cyeMble YCTPONCTBA, OTBEYaloLLMe Ha 3anpochkl “Beayulero” Kaxaoe Bejomoe YyCTPOUCTBO AOMKHO UMETb
YHUKanbHbIA CUCTEMHBbIN agpec B Anana3oHe oT 0 o 249. CuctemHbin agpec «255» 3apesepBupoBaH
N UCNONb3YeTCH B KaYeCTBE «LUMPOKOBELLATENbHOro», T. €. N0 3TOMY agpecy MOXeT ObITb OcyLlecTBre-
Ha CBA3b C “Be4OMbIM” YCTPONCTBOM, UMEIOLLMM M0BOM CUCTEMHBIN aapec, HO NpU 3TOM K NNHUX BO 13-
OexaHue KOHGIMKTOB AOMKHO ObITb MOAKMHYEHO TONBKO OQHO “BeAOMOE” YCTPOWCTBO.

2.13.2 [aHHble No NUHUK CBA3WN NepedarnTcs nocrnegoBaTenbHbiM Habopom crnos. Kaxagoe cno-
BO cofepxuT 11 6uT: cTapT-omT, 8 OUT JaHHbIX, OUT YeTHOCTK, cTon-6uTt. CkopocTb nepegaymn 9600 6oa.
KOHTpOsb No YeTHOCTM HE MPOU3BOANTCS.

2.13.3 O6wwmin BMUA CTPYKTYpbl 3anpoca “BeAyLlero” B COOTBETCTBUU C MOPSOKOM CrieOBaHUs
npv nepegade no nNMHUKM CBA3N NpuBeaeH B Tabnuue 6:

Tabnvuya 6
Uma Tun KonunuectBoO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anT 3Ha4YeHune
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 0...255 Kog komaHab! 3anpoca “BefyLuero’

1 [nuHa 6noka nepenaBaemonm

unsigned char
WMHpopmMaLmnm B 3anpoce

Length 1...(1+N) “ i
Begywero”, rae N — konnyecTso
6anT B 6noke, 0< N < 250
Cwm. nogpasgen Cwm. nogpasgen | bnok nepenasaemon nHdgopmMaLimm
Data 0...N “ ”
2.14 2.14 B 3anpoce “BeayLiero
cReio Lo
unsigned char 1 0...255 Cy 'DL Son —
CRC16 Hi Tapwu 6anT KOHTPONbHOWN

cyMMbI JaHHbIX CRC16

MpumeyaHue - OnncaHne TUNOB AaHHbLIX NpuBeAeHo B n. 2.13.7.

Anpec “Begomoro” onpegensieT yCTponcTBo, KOTOPOMY nNpeaHasHayeH 3anpoc. [pusHakom agpec-
Horo 6anTa aBnAeTcs eguHUYHOEe 3HavyeHne GuTa YeTHoCTU. Bce ocTtanbHble 6anTbl 3anpoca nepegaroT-
Csl C HyneBbIM BMTOM YeTHOCTU. 3anpoc “BeAyLLero” CoaepXXnUT Ko KOMaHabl, KOTOPYt0 HeOOXOAMMO Bbi-
NnosfHWTL “BeAOMOMY” nocsie nornyyvyeHns 3anpoca. bnok nepegasaemon MHGOPMaUUK MOXET codepXaTtb
OOMONHUTENbHbIE NapamMeTpbl, HeobxoanMble ANs NpYeMa 3anpoca M BbIMOSIHEHMS KOMaHabl “Be4OMbIM”
(cm. onmuvcaHue cuctembl KOMaH ypoBHemepa, nogpasgen 2.14). Ecnn gnsd BbINOMHEHWS KOMaHAbl
He TpebyeTcsa OOMNONHUTENBHOM MHGOPMauMK (HanpuMmep, AaHHble OTCYTCTBYIOT), TO 3HayeHue OGanta
ONvHbI 6roka nepegaBaemon nHdopMaumm paBHo 1, Aanee cnegyeT KOHTposnbHas cymma CRC16. KoH-
TpOrnbHas CymMMa UCMNOMNb3yeTCH AMS KOHTPONS LenoCTHOCTM obMmeHa. BbluncneHne KOHTPOMNbHON CyMMbI
nponssoguTca no anroputmy "CRC16” ¢ HavyanbHbIM 3HadYeHneM 65535 (OXFFFF) n obpasytoLmm nonu-
Homom 40961 (0xA001). Mnagwwmii 6aniT KOHTPOMbLHOW CyMMbI NepeaeTcs NePBbIM.

2.13.4 O6wuir BMA CTPYKTYpbl OTBETA “BEAOMOro” B COOTBETCTBUM C MOPSAKOM CriefoBaHuUs
npu nepegaye no NMHUA CBA3N NpUBEAEH B Tabnuue 7:
Tabnvuya 7
Uma Tun KonunyectBO Jonyctnmoe
= OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4YeHune
Address unsigned char 1 0...249 Anpec “Begomoro” B IMHUKN CBA3K
Code 0...255 Kog komaHab! 3anpoca “BefyLuero”
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Umsa Tun KonunuectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4yeHune
[nvnHa 6noka nepenaBaemom
. opma oTBeTa “BeoMoro”,
Length unsigned char 1 1...(1+N) MH(OpMALIY OTBET Bv pomor
roe N — konu4yecTBo 6anT B 6noke
JaHHbIx, 0< N < 250
Data Cwm. onucaHne 0. N Cwm. onucanne | bnok nepeaaBaemon MHGoOpMaLmm
KoMaHz " KomMaHz, oTBeTa “Begomoro”
crcis Lo e e ey
unsigned char 1 0...255 Cy 'D‘v o —
CRC16 Hi Tapwu 6anT KOHTPOSBbHOWN

CyMMbI JaHHbIX CRC16

MpumeyaHue - OnucaHue TMNOB AaHHbIX NpuBeaeHo B n. 2.13.7.

Bce GaiiTbl B 0TBETE NepefatoTcs C HyneBbIM GUTOM YETHOCTW.

Mpn nonyyeHumn “BegomMbiM” 3anpoca “BeayLero” MoryT BO3HUKHYTb Crieaytowme cutyauum:

— obHapyxeHa oinbka BO Bpems nepeaauu;

— NpUHATaaA KOMaHga HE MOXeT ObITb BbIMOMHEHA;

— KOMaHpa npuHATa U BbIMOJIHEHA YCNELLUHO.

Ecnun “BegomMbiin” 0GHapymn OWMOKY KOHTPONbHOW CyMMbl, OTBET He dhopMupyeTcs, “BeaoMbIA”
noAaroTaBnmBaeTcs AN npuema o4epegHoro 3anpoca.
Ecnu “BegombIM” NpUHATA HEM3BECTHAs KOMaHAa MMM NorflydYeHHas KoMaHaa He MOXET ObiTb Bbl-
nonHeHa, UM popmMmmpyeTca OTBeT, NpMBeAeHHbIV B Tabnuue 8:

Tabnvuya 8
Uma Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4yeHune
Address 0...249 Anpec “Begomoro” B IMHUKN CBA3K
Code 250 Kop komaHAb! 3anpoca “BegyLiero”
Length 5 JnwnHa 6noka nepe,qa?aemom )
MHcpopmaumm oTeeTa “BE4OMOrO
Kop oLumbku B oTBETE “BEOOMOrO”:
1 — MNPUHAT HEN3BECTHbLIN KOS,
KOMaHAbl.
Error unsigned char 1 1. 4 2 — MNony4eHHast KOMaHga He
MOXET ObITb BbIMOSHEHA B
HacTosiLee BpeEMS.
3 — Ownbka B AaHHbIX.
4 — OTkas B paboTe npubdopa
CRC16 Lo Mnagwwmii 6aiT KOHTPONBLHOWN
0. 255 CyMMbI JaHHbIX CRC16
CRC16 Hi Crapwun 6anT KOHTPOSbHOM

cyMMbl JaHHbIX CRC16

MpumeyaHue — OnucaHme TUNOB AaHHbIX NpuBeaeHo B n. 2.13.7.

2.135

BpeMeHHble TarimayThbl:

— BpeMs Mexay ABYMs nocrnefoBaTenibHO nepefaBaeMbiMu (MPUHUMAEMbIMUK) CIIOBAMWU He JOMXK-
HO npesblwaTb 10 mc;

— 3ajepXka mexay nocrieaHMM CrnoBOM 3arnpoca 1 NepBbiM CIOBOM oTBeTa He MeHee 30 Mmc;

— BpeMs OTKIMKa Ha 3anpoc He A0MKHO npesbiwaTb 100 mc. Ecnv ansa BeinonHeHUa komaHabl, co-

" ou

Oepxallenca B 3anpoce “BefyLuero”, “Begomomy” Tpebyetcs Bpems, 6onblue yem 100 mc, 1o “Begombin”
dopmupyeT OTBET “BeayLlemMy” 0 npueme KoMmaHbl 1 nepefaeT ero B OTBeAEHHbI BpEMEHHOW UHTepBar
nepen BbINOSTHEHMEM KOMaHAbl UM C OOAHOBPEMEHHLIM ee BbinonHeHnemM. OTBET “BegOMOro” B 3TOM
cnyvae umeeT BuA, NpuBeaeHHbIN B Tabnvue 9:
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Tabnvuya 9
Umsa Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4yeHune
Address 0...249 Afpec “BefomMoro” B NMMHUM CBA3N
Code 0...255 Kop komaHAb! 3anpoca “BegyLero”
Length 5 JnunHa 6noka nepe,qa?aemom )
MHcpopmaumm oTeeTa “BEAOMOrO
Data unsigned char 1 0 Brok ne‘[‘)e,qasaemo”ﬁ nHdopMaLmu
oTBeTa “BEQOMOro
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWN
0. 255 cyMMbl JaHHbIX CRC16
. CTapLuui 6aiiT KOHTPOMbLHON
CRC16 Hi CyMMbI JaHHbIX CRC16

MpnmeyaHue — OnucaHMe TUNOB AaHHbIX NpUBeAeHo B n. 2.13.7.

2.13.6  Pacuet KoHTpornbHOM cyMmmbl: MycTb [daHHble 1... JaHHble _N] — N gaHHbIX MHpopmMaumm,
KOTOpble nepedaeT Unu nNpuHUMaeT “Begywmun” (6e3 6anToB KOHTPONbHOW CyMMbl). [ng nogcyeta KOH-
TPONBHOWM CyMMbl HEO6XOOMMO OCYLLECTBUTbL Criegylolime JeNCTBUS:

— B3ATb HauvanbHoe aByxbamTtHoe umcrio OxFFFF, o6osHadeHHoe kak CRC16 u cocTosiiee
n3 ctapwero CRC16 Hi n mnagwero CRC16 Lo 6anTos:
CRC16 = OxFFFF; (5)
— OCyLWecTBUTb nornyeckyto onepaumio “Ucknovarowee WUITN" (XOR) mexagy nepsBbiM 6antom
HanHble 1 n mnagwum 6antom CRC16:
CRC16 = CRC 16 Hi-0x100+(CRC16 Lo) XOR (OaHHble_1); (6)
— npoBepuUTb, YeMy paBeH mnagwmn out (LSB) pesynbTaTa: «0» nnm «1»;
— ocylecTBUTb caABUr 3HadeHna CRC16 Bnpaso (B CTOpoHy Mnaglwero 6uta) Ha 1 6ut ¢ 3anonHe-
HUeM Hyrem MmecTa cTapLuero 6uTta. o coctosiHMio npoBepkn LSB ocylecTButb cneayoLine AencTBus:
- ecrm LSB = 0, To noBTOpUTb caBur 3Ha4yeHnss CRC16 BnpaBo Ha 1 6uUT ¢ 3anofiHeHNEM
HyrneM MecTa cTapLiero 6uta. BHoBb npoBepuTb LSB;
- ecrm LSB =1, 10 ocywectButb XOR ¢ ob6pasyowmm nonmHoMmom 0xA001L:
CRC16 = (CRC16) XOR (0xA001); @)
— NOBTOPWUTb NpeablayLine AencTBUs, Noka He byaeT BbinonHeHo 8 caguros. Takum obpasom, 6y-
net obpaboTtaH oguH 6anT [aHHble 1 nepegaBaeMon MHGopMaumu;
— MOBTOPATb MpeablgylimMe OencTBust NS ocTanbHbiX 6anToB [aHHble 2... [aHHble N nepepa-
BaeMow nHgopmaLmm, noka He 6yayt obpaboTaHbl Bce 6anThl.
3aknountenbHoe 3HavyeHne CRC16 6yaeT ABMNSATLCA KOHTPOSIbHOM CyMMOW cooblieHus. B Tabnu-
ue 10 npuBedeH npumMmep 3anpoca “BeAyllero”, B KOTOPOM ABa nocnegHux 6anTta npeacTtaBnsoT cobon
KOHTpOrbHYyto cymmy CRC16:

Tabnuya 10
Address Code Length Data_1 Data_2 Data_3 CRC16 Lo CRC16 Hi
255 4 4 188 0 2 164 193

MpuMep peanusaummn anroputMa BblUUCNIEHMSI KOHTPONbHOM cyMmbl CRC16, HanucaHHbIN Ha a3bike C:

unsigned char BUFF[< pa3mep>]; // MaccuB npuema (nepepaum)
unsigned int Calc_CRC16 (void)
{

unsigned int CRC16 = OxFFFF;
unsigned char i, j;

bit temp;
#define div Ox A001;
for (1=0; i« (BUFF[2]+2); i++)

{ CRC16 " = BUFF]i];

for (j=0;]«8;j++)

{temp = CRC16 & 0x0001;
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CRC16 >> =1,
if (temp ) CRC16 " = div;
}

}

return (CRC16);

}

2.13.7 OnwucaHue TUMNOB AaHHbIX, UCTONb3yeMbIX B NPOTOKONE oGMeHa Mo MHTepdheicy Ana cu-
cTeMbl KOMaH[ ypoBHeMepa, NpuBedeHo B Tabnuue 11:

Tabnvya 11
Twun paHHbIX OnucaHue
unsigned char Bes3HakoBoe Liernoe 4icno, oauH 6ant
signed char 3HakoBoe Lienoe Yncno, oavH 6ant
unsigned int Bbe3sHakoBoe Lienoe uncno, Aea 6anta, ctapwunin 6ant nepegaeTcsl NepBbIM
float Yucno cdopmara float no ctangapty IEEE-754: 4 6aiiTa, cTaplumi 6anT ne-
pefaeTcs NepBbIM
FloatNAN MepenonHeHue float, npm aTom 3HayeHne yncna pasHo OxXFFFF FFFF
2.14 OnucaHue cucteMbl KOMaHA ypoBHeMepa

2.14.1 Cuctema KOMaHA YypOBHeMepa COCTOUT U3 CNYXeOHbIX KOMaHZ, npegHasHa4YeHHbIX
ONS ynpaBneHus npoueccoM obmeHa AaHHbIMW MO UHTEPdENCy u ynpaBneHUs ypoBHEMEPOM, KOMaHg
YTEHUS JaHHbIX N KOMaH 3anvMcu JaHHbIX.

2.14.2  Ecnu HeobGxoanmo N3MeHUTb Kakne-rnmbo napameTpbl ypoBHEMEpPA, CHavana gaeTcs co-
OTBETCTBYIOLLAA KOMaHJa Ha 3anucb NapameTpa UM HECKOMbKO TakMX KOMaHf, a 3aTem JaeTcs KomaHaa
“CoxpaHuTb NapameTphbl”, Mocne Yero ypoBHEMEpP COXpaHSAeT BBeEHHbIe NapamMeTpbl B CBOEW 3HeproHe-
3aBUCUMOM NaMATU.

2.14.3 KomaHgbl 4TeHns “CumTaTb TeKyllee paccTtofHme”, “CuuTaTb TEKYyLMNA YPOBEHb”,
“CumntaTb cBOOGOAHOE NPOCTPaAHCTBO”, “CunTaTh TeKyWMUN 06BLEM” MCMOMb3YKTCA Kak And nonyde-
Hua Tpebyemon nHdopmMaLmm OT YpOBHEMEPA, TaK U AJ151 CYUTBIBAHUSA KOAA OLLUNOKM.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUMN C NOPSAKOM CrieJOBaHNS NMpu nepegaye no fMHum
CBs3M NpuBeaeHa B Tabnuue 12:

Tabnvya 12
Uma Tun KonunyectBO Jonyctnmoe
- OnucaHue
AOaHHbIX OaHHbIX 6anT 3Ha4eHune
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 1 Ko komanabl “ CuutaTb...”
Length 5 JnunHa 6noka nepe,an?eMOM )
MHCpopMaLMK B 3anpoce “BeayLLero
1 “... TeKyLlee paccTosiHue”
Data unsigned char 1 2 ... TEKYLMNA YPOBEHb
3 “...cBOOOAHOE NPOCTPaHCTBO"
6 ‘... TeKylWunm oobem”
CRC16 Lo Mnagwwmii 6aiT KOHTPONBLHOWN
0. 255 CyMMbI AaHHbIX CRC16
. CrapLuuin 6aiT KOHTPOMbHOMN
CRCI16 Hi CyMMbI JaHHbIX CRC16

CprKTypa oTBeTa “BeOMOro” B COOTBETCTBMM C MOPSLOKOM ClieJjoBaHMS U B 3aBUCUMOCTU OT KO-
MaHObl YTEHUA Npu nepegade no JIMHNM CBA3N npmBegeHa B Tabnuue 13:
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Tabnvuya 13
Umsa Tun KonunyectBO OonycTtumoe
= OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4YeHue
Address 0...249 Afpec “BefomMoro” B NMMHUM CBA3N
Code unsigned char 1 1 Kog komaHab! 3anpoca Be,qyu:\ero
[nuHa 6noka nepegaBaemonm
Length 6 p "
MHcopmaumm oTeeTa “BE4OMOrO
0...99999 Tekylwee paccTtosHue, MM
Data float 4 0... H 1a 'IC'eKyGUJ.MM YPOBEHb, MM
0. 99999 BO o,cujoe NPOCTPAHCTBO, MM
Tekywmin 06bem, % » 100
0 HeT ownbkn
Error Kop owmnbkn B cCOoTBETCTBUM
1...9 .
c Tabnuuen 5
unsigned char 1 1 6ail Y
CRC16 Lo g Mnagwmin 6anT KOHTPONbHOWN
0. 255 CyMMbI AaHHbIX CRC16
. CTapLuui 6aiT KOHTPOMbHON
CRCI16 Hi CyMMbI JaHHbIX CRC16
2.14.4 KomaHga uyTeHusi “CuMTaTb U3MepeHHble AaHHble” npedHasHayYeHa Ansl CYNTbIBAHUS

6noka nepenasaemoli UHPOPMALIMKN, COCTOSILLENO U3 3HAYEHWUIA: TEKYLLIero pacCTOsAHUS, TEKYLLero ypos-
Hs1, cCBOGOAHOro NPOCTPaHCTBA, TEKYLLEro 06Gbema, COCTOAHMS pere U Koda OLWnBKM..

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUM C MOPSAAKOM CrieloBaHMs Npu nepegaye rno nmHum

CBSA3K NpuBegeHa B Tabnvue 14:

Tabnuuya 14
Umsa Tun KonuuyecTtBO Oonyctumoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4YyeHue
Address 0...249, 255 Afpec “BefoMoro” B NMMHUM CBA3N
Code 5 Kop komaHAbl C‘IVITaT,I’:
M3MepeHHble AaHHble
[nuHa 6noka nepenaBaemonm
Length . 1 . .,
unsigned char 1 nHopMaLmn B 3anpoce “BeayLLero
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWN
0. 255 CyMMbI JaHHbIX CRC16
CRC16 Hi Crapwun 6anT KOHTPONbLHOM

CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CreAoBaHUs NMpu nepegaye no fvHum

CBSA3K NpuBegeHa B Tabnuvue 15:

Tabnuuya 15
Uma Tun KonunyectBO OonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4YeHue
Address 0...249 Afpec “BegomMoro” B NMMHUM CBA3N
Code unsigned char 1 2 Kopn, KOM6aH,EI,bI 3anpoca Be,qyu:\ero
Length 19 OnunHa 6noka nepena?aemom )
MHcopmaumm oTeeTa “BEAOMOrO
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MpopomkeHne Tabnvubl 15

Umsa Tun KonunuectBO OonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX 6anT 3Ha4YeHue
Data 1 0...99999 TekyLlee paccTosiHue, MM
Data 2 float 4 0... H nax TekyLinin ypoBeHb, MM
Data 3 0. 99999 CBOGO,EI,I:lOG NPOCTPAHCTBO, MM
Data 4 Tekywnin 06bem, % » 100
CocTosHuA pene:
0 — Pene BbIKMOYEHDI.
Data_5 0...3 1 — BkntoyeHo Tonbko pene 1.
2 — BkntoyeHo TonbKo pene 2.
3 — Pene BKNtOYeHbI.
. 0 HeT owmnbkm
unsigned char 1
Error Kop owmnbkn B cCOoTBETCTBUM
1...9 N
c Tabnuuen 5
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWM
0. 955 CyMMbI JaHHbIX CRC16
. CrapLuuin 6aiT KOHTPOMbHON
CRCI16 Hi CyMMbI JaHHbIX CRC16
2.14.5 KomaHgbl uTeHus1 “CuntaTtb peXxXum oTobpaxeHus”, “CuMtaTtb pexum paboTbl TOKO-

BOro Bbixoga’, “ CuuMtatb TN nporpammbl”, “Cuyntatb TemnepaTtypy BHyTpu o6onoyku’, “ Cumtatb
TeMnepaTtypy BHYTpM TepmocTarta’ (TonbKo Anst ypoBHeMepa ucnonHennn BAPC 332MU-XX), “ CuuTtatb
COCTOSIHMA pene” 1Cnosb3yTcs AN nonydeHns Tpebyemon MHdopMaunm OT ypoBHEMEpPA U HE MOTYT
MCMNoNb30BaTbCH AN CYUTbIBAHMS KOAa OLUNOKM.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUMN C NOPSAKOM CIlieJOBaHNS NMpu nepegaye no fMHum
CBSA3M NpvBedeHa B Tabnuue 16:

Tabnuuya 16
Uma Tun KonunyectBO OonycTtumoe
OaHHbIX OaHHbIX 6anT 3Ha4YeHue (CILIERTT
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 180 Kop komanabl “ CuutaTb...”
Length 5 JnwnHa 6noka nepe,qasﬁemoﬁ )
nHpopMaLMK B 3anpoce “BeayLLero
1 “... peXXum oTobpakeHusa"
3 ‘... peXXUM paboTbl TOKOBOIO
Bbixoaa’
5 “...TMN NnporpamMmmbl’
Data unsigned char 1 5 “ .. TemnepaTtypy BHYTpM
06onoykn”
, “...TemnepaTypy BHYTpu
TepmocTaTta’
12 “... cocTosiHUA pene”
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWM
0. 255 CyMMbI JaHHbIX CRC16
. Crapwun 6anT KOHTPOSbHOM
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEOOMOro” B COOTBETCTBUM C MOPSIAKOM CrefoBaHMs M B 3aBUCMMOCTU OT KO-
MaHbl YTEHUA Npy Nepefade no fNMHUKU CBA3U NpuBeaeHa B Tabnuvue 17:
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Tabnvuya 17

Tun
AOaHHbIX

Umsa
AOaHHbIX

KonunyectBO
6anT

OonycTtumoe
3Ha4YeHue

OnucaHue

Address
Code

Length

unsigned char

Data

signed char

CRC16 Lo
unsigned char

CRC16 Hi

0...249

Anpec “Begomoro” B IMHUKN CBA3K

180

Kopa komaHzpl 3anpoca “BefyLuero”

2

[nuHa 6noka nepegaBaemonm
WHdopMauum oTeeTa “Be4OMOro”

Pexum oTobpaeHus:

1 — Tekyulee paccTosiHue.

2 — TekyLWwnin ypoBEHb.

3 — CBobogHoe NpoCTpaHCTBO.
4 — Tekymi o6bem

Pexunm paboTbl TOKOBOro BbixoJa:
0-0...5mA.

1-4...20 MA.

2-0...20 MA.

Ounn 1

Tun nporpammbi:

0 — NMporpamma ans
BAPC 322MUN-XX.
1 - MNporpamma ans
BAPC 332MU-XX.

CocTosHuA pene:

0 — Pene BbIKNIOYEHbI.

1 — BkntoyeHo Tonbko pene 1.
2 — BkntoyeHo TonbKo pene 2.
3 — Penel u pene 2 BKNOYEHDI.

-50...+100

Temnepatypa BHyTpu 0borouku, °C

TemnepaTypa BHyTpu TepmocTaTta, °C

0...255

Mnagwmin 6anT KOHTPONbHOWM
CyMMbI JaHHbIX CRC16

Crapwun 6anT KOHTPOSbHOM
CyMMbI gaHHbIX CRC16

2.14.6 KomaHabl YTeHus “CuyuTaTtb 3aBOACKOM HOMep”, “CuyuTaTbh Naponb nosib3oBarens’
NCMOSb3ylOTCA TONbKO AN1A nonydeHust Tpebyemon nHgopmaumm oT YpoBHEMEPA U HE MOTYT UCMOSb30-
BaTbCHA ANS1 CYUTbIBAHUS KOAA OLLIMOKMN.

CTtpykTypa 3anpoca “BegyLlero” B COOTBETCTBUM C MOPSIAKOM CriefoBaHUS Npu nepegade no NMHUK

CBsA3U NpuBeaeHa B Tabnuue 18:

Tabnvuya 18
Uma Tun KonunyectBO Jonyctumoe
- OnucaHue
AOaHHbIX OaHHbIX 6ant 3Ha4eHune
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 181 Kop komanabl “ CuutaTb...”
Length 5 JnwnHa 6noka nepe,qasﬁemom )
nHpopMaLMK B 3anpoce “BeayLLero
Data unsigned char 1 0 .- 3aBOACKOW HOMEP
1 “...naponb nonb3oBarens”
CRC16 Lo Mnagwwmii 6aiT KOHTPONBLHOWN
0. 255 CyMMbI AaHHbIX CRC16
. CrapLuuin 6aiT KOHTPOMbHON
CRCI16 Hi CyMMbI gaHHbIX CRC16

CTpykTypa oTBeTa “Be4oOMOro” B COOTBETCTBMU C MOPSAKOM CredoBaHusa U B 3aBUCUMOCTM OT KO-
MaHAbl YTEHWS Npu nepegaye no NUHUK CBA3N NpvBeaeHa B Tabnvue 19:
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Tabnvya 19
Umsa Tun KonunuectBO OonycTtumoe
= OnucaHue
AaHHbIX AaHHbIX G6anT 3Ha4eHue
Address 0...249 Afpec “BefomMoro” B NMMHWUM CBA3N
Code unsigned char 1 181 Kog komaHab! 3anpoca Be,qyu:\ero
[nuHa 6noka nepegaBaemonm
Length 3 . Y
nHdopmaumm oTBeTa “Be4OMOro
Data unsigned int 2 0...65535 3aBOACKON HOMEp
Maponb nons3oBaTtens
crei Lo
unsigned char 1 0...255 Cy 'DL = —
. TapLunn 6anT KOHTPOSbHOM
CRCI16 Hi CyMMbI JaHHbIX CRC16
2.14.7 KomaHgbl 4uTeHus “CunTaTb HensmepsieMbin yvacTtok”, “CumTaTb MaKCUManbHbIN
ypoBeHb", “ Cuutatb ko3adpdpnumeHT ycpeaHeHus’, “Cuurtatb yctaBky 1 pene 17, “Cuntatb ycTaB-

Ky 2 pene 1", “CuutaTtb ycTaBKy 1 pene 2",

CuunTtatb ycTaBKy 2 pene 2", “CyntaTtb CKOPOCTb U3-
MEHEeHUsi YPOBHA” MUCMOMb3YyTCS TONMbKO AnA nonyyeHus Tpebyemon uHdopmaumMn oT ypoBHeEMepa
M HEe MOTYT UCMOJIb30BaTLCSA OISt CUMTBIBAHUSI KOAa OLIMGKM.

CTtpykTypa 3anpoca “BegyLlero” B COOTBETCTBUM C MOPSIAKOM CriefoBaHUS Npu nepegade no NnMHUK

cBs3u npmBeaeHa B Tabnumue 20:

Tabnuua 20
Uma Tun KonuuyecTtBO OonycTtumoe
_ OnucaHue
AaHHbIX AaHHbIX GanTt 3HavYeHue
Address 0...249, 255 Anpec “BefoMoro” B NMHUM CBA3N
Code 182 Kop komaHabl “ CuutaThb...”
Length 2 OnunHa 6noka nepenasﬁemom )
MHopMaLIMK B 3anpoce “BeayLLero
2 “... HeM3mepsieMbI y4acToK”
3 “... MaKCUMasrbHbIA YPOBEHb"
4 “...Kk03dcuumneHT ycpeaHeHUs”’
Data unsigned char 1 11 .ycrasky 1 pene 1
12 “...ycTaBky 2 pene 1"
13 “...ycTaBky 1 pene 2"
14 “...ycTaBky 2 pene 2"
21 “... CKOPOCTb U3MEHeHNs YPOBHS"
CRC16 Lo Mnagwwmin 6anT KOHTPOSTbHOM
0. 255 CyMMbI JaHHbIX CRC16
. CrapLunin 6alT KOHTPONbHOW
CRCI6 Hi cyMMbl JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOr0” B COOTBETCTBMM C NMOPSOKOM CreOBaHUSA U B 3aBUCUMOCTU OT KO-
MaHAbl YTEHUA Npy Nepefade no fNMHUKU CBA3W NpuBeaeHa B Tabnuue 21:

Tabnuya 21
Uma Tun KonunyectBO JonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX 6anT 3Ha4eHune
Address 0...249 Agpec “BegomMoro” B fIMHWUM CBA3N
Code unsigned char 1 182 Kog komaHab! 3anpoca Be,u.yu:lero
[nuHa 6noka nepenaBaemonm
Length 5 . R
nMHopMaunm oTeeTa “BeJOMOro
0. 99999 Hemamepﬂemuvm y4acToK, MM
Data float 4 MakcvManbHbIN ypoBEHb, MM
0,0001...1 KoadhcpuumeHT ycpeaHeHus
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MpopomkeHne Tabnuvubl 21

Umsa Tun KonunyectBO OonycTtumoe
= OnucaHue
AaHHbIX AaHHbIX G6anTt 3HavYeHue
YcraBka 1 pene 1, mm
0. 99999 YcrtaBka 2 pene 1, Mm
Data float 4 YcraBka 1 pene 2, MM
YcTtaBka 2 pene 2, MM
0...99,999 CKOpOCTb M3MEHEHUST YPOBHSA, MM/C
crets L e o
unsigned char 1 0...255 Cyap 'D‘v GaliT KoHTponEHOT
: Tapwui 6anT KOHTPOMBLHOWN
CRCIEHI CyMMbI JaHHbIX CRC16
2.14.8 KomaHga 4TeHus “CuymTaTb CUrHaATYpy’ CNYXXUT TOMbKO ANS MOMAYYEeHWUs CUrHaTypbl

(MaeHTNMUKALMOHHBLIX AaHHbIX) OT YPOBHEMEpPA U HE MOXEeT MCMonb3oBaTbCA ANs CYMTbIBAHMSA Kopa
oLINBKMN.

CTpykTypa 3anpoca “Begyliero” B COOTBETCTBUM C MOPSAKOM CregoBaHuMs Npu nepegade
no NMHUK CBA3U NpuBeaeHa B Tabnuue 22:

Tabnuua 22
Uma Tun KonunyectBO JonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX oanTt 3Ha4YeHue
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 32 Kon KOMaHJilbI CuuTtaTb
CUrHaTtypy
Lenath 1 [nvnHa 6noka nepenaBaemom
9 unsigned char 1 nHpopMaLmn B 3anpoce “BeayLuero”
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWM
0. 255 CyMMbI JaHHbIX CRC16
. CTapLuui 6aiiT KOHTPOMbLHON
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CreAoBaHUs NMpu nepegaye no fvHum
CBSA3M NpvBedeHa B Tabnuue 23:

Tabnuua 23
Uma Tun KonunyectBO OonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4YeHue
Address 0...249 Appec “BefoMoro” B NMMHUM CBA3N
Code 32 Kog komaHab! 3anpoca “BefyLuero”
Length unsigned char 1 6 JnunHa 6noka nepe,qa?aemoﬁ )
MHcopmaumm oTeeTa “BEAOMOrO
Data 1 17 Tun yctponcTtea: 17 ans
- ypoBHemepa
Data 2 unsigned int 2 0...65535 3aBofckon Homep
Data 3 AnnapaTHag Bepcus
Data 4 Bepcusa nporpammMmHoro
— obecneyeHuns
unsigned char 1 0...255 1 6a Y
CRC16 Lo g Mnagwmin 6anT KOHTPONbHOWN
CyMMbI JaHHbIX CRC16
. Crapwun 6anT KOHTPOSbHOM
CRC16 Hi CyMMbI gaHHbIX CRC16
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2.149 KomaHga uTeHus “CuuTaTb TapUPOBOYHYIO TabnuLy’ CNyXUT TOMbKO AS1S NONydYeHus
TapMpPOBOYHON Tabnmubl, XpaHALLENCA B SHEProHe3aBNCMON NaMAT YPOBHEMEPA, W HE MOXET MCMOfb-
30BaTbCA ANA CUMTbIBAHMA koda ownbku. Mpn BbIMONHEHWM 3TOW KOMaHAbl BCerga NpoucxoauT YTeHue
32 CTpOK MaccuBa 3HaA4YEHWI YPOBHS MM MaccmBa 3HayYeHnn obbema TapnpoBoYHo Tabnuubl. Ecnv Ta-
pvpoBoYHasa Tabnuua cocTouT (3anporpammmupoBaHa) M3 MEHbLLEro KONMYEeCcTBa CTPOK, TO 3HAYEHUS He-
NCnonb3yemblx CTPOK paBHbl FloatNAN.

CTpykTypa 3anpoca “BeayLiero” B COOTBETCTBUM C NOPSAAKOM CrieJoBaHNS Npu nepegaye no nMHuu
CBs13M NpuBeaeHa B Tabnuue 24:

Tabnvua 24
Uma Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX oanT 3Ha4YeHune
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 165 Kon komaHabl “ CuutaTtb )
TapMPOBOYHYHK Tabnuuy
Length 2 OnunHa 6noka nepenasfemom )
MHCpopMaLMK B 3anpoce “BeayLLero
Data unsigned char 1 0 MaccuB 3Ha4YeHWI YPOBHS
1 MaccuB 3HavyeHun obbema
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWN
0. 255 CyMMbI JaHHbIX CRC16
. CTapLuuin 6aiiT KOHTPOMbLHON
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEOAOMOr0” B COOTBETCTBMM C NMOPSOKOM CreOBaHUSA N B 3aBUCUMOCTU OT KO-
MaHZbl YTEHUs1 Npy Nepegaye No NMHUK CBS3U NpuBeaeHa B Tabnuue 25:

Tabnuua 25
Uma Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3HaYeHue
Address 0...249 Appec “BefoMoro” B NMMHUM CBA3N
Code unsigned char 1 165 Kon KOMGaH,D.bI 3anpoca Be,u.yu:lero
Length 129 [nwvHa 6noka nepe,qa?aemom )
MHcpopmaumm oTeeTa “BEAOMOrO
3HayeHne CTPoKM 1 TapMPOBOYHON
Data 1 0. 99999 Tabnuubl, B MM Ans naeHtudmkatopa
- 0 B 3anpoce n B % « 100 gns
naeHtTudumkaTopa 1 B 3anpoce
float 4
3HayeHne CTpokM 32 TapUpPOBOYHOM
Data 32 0. 99999 Tabnmupl, B MM Ons noeHTudmkaTopa
- 0 B 3anpoce n B % - 100 gns
naeHtTudumkaTopa 1 B 3anpoce
CRC16 Lo Cymns nvn GRS
unsigned char 1 0...255 Cy 'D‘v o —
. Tapwu 6anT KOHTPONBbHOWN
CRC16 Hi cyMMbl JaHHbIX CRC16

2.14.10 KomaHgbl 3anucu “3anucaTb HeM3MepsieMblA y4yacTok”, “3anucaTb MakCUManbHbIN
ypoBeHb”, “3anucatb KoadduumneHT ycpeaHeHus”, “ 3anucatb yctaBky 1 pene 17, “3anucaTtb yc-
TaBKy 2 pene 1", “3anucatb yctaBky 1 pene 2", “3anucatb ycTaBky 2 pene 2", “3anucaTtb CKO-
POCTb U3MEHEHUs1 YPOBHA" NpeaHa3HayeHbl s 3anucu B paboyylo namsaTb ypoBHEMepa COOTBETCT-
BYIOLLMX 3HAYEHUI NepefaBaeMbIX eMy AaHHbIX UMU YCTAHOBOYHbLIX NapaMeTpoB.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUM C NOPAAKOM CrieJoBaHNS Npu nepegaye no nMHuu
CBSA3K NpuBegeHa B Tabnvue 26:
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Tabnuua 26
Umsa Tun KonunyectBO OonycTtumoe
= OnucaHue
AaHHbIX AaHHbIX G6anTt 3HavYeHue
Address 0...249, 255 Afpec “BefoMoro” B NMMHUM CBA3N
Code 179 Kop komaHpabl “ 3anucathb...”
Length 6 JnunHa 6noka nepe,an?eMOM )
nHpopMaLmMn B 3anpoce “BeayLLero
2 ‘... Hem3mepsieMbIN y4acToK’
: 3 ‘... MaKCUMasnbHbIA YPOBEHb"
unsigned char 1 - yp -
4 ... KoacppuumneHT ycpeaHeHuUs
Data 1 11 ...ycTaBky 1 pene 1
- 12 “...ycTaBky 2 pene 1"
13 “...ycTaBky 1 pene 2"
14 “...ycTaBky 2 pene 2"
21 “... CKOPOCTb U3MEHEeHNs YPOBHS"
0. 99999 BoicoTa peaep?yapa, MM
MakcmuManbeHbI ypoBEHb, MM
0,0001...1 KoadhpuumeHT ycpeaHeHus
Data 2 float 4 zCTaBKa ; pene i MM
0. 99999 cTaBka 2 pene 1, Mm
YctaBka 1 pene 2, Mm
YcTaBka 2 pene 2, MM
0...99,999 CKopoCTb M3MEHEHUST YPOBHSA, MM/C
crci Lo
unsigned char 1 0...255 Cy 'DL Son —
CRC16 Hi Tapwum 6anT KOHTPONbHOWN

CyMMbI JaHHbIX CRC16

CTpyKkTypa oTBeTa “BeOMOro” B COOTBETCTBMU C MOPSAKOM CrefoBaHus npu nepegaye rno nvHumn

CBsI3M NpuBeaeHa B Tabnuue 27:

Tabnuuya 27
Umsa Tun KonuuyecTtBO Oonyctumoe
. OnucaHue
AaHHbIX AaHHbIX 6anT 3Ha4YeHue
Address 0...249 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 179 Kop komaHAb! 3anpoca “BegyLero”
LB e
unsigned char 1 v op “Ll6 VO cTa BeAo vo °
CRC16 Lo nagLmin 6anT KOHTPONbHOWN
0. 255 CyMMbI JaHHbIX CRC16
CRC16 Hi Crapwun 6anT KOHTPOSbHOM

CyMMbI gaHHbIX CRC16

2.14.11 KomaHpa 3anucu “3anucaTtb naponb nofib3oBaTtens’ MUCNonb3yeTcs Ans 3anucu B pa-
D04yl NnamATb ypoOBHEMEpa COOTBETCTBYHIOLLEro 3Ha4YeHMs naponsi nofnb3oBaTens.

CTpykTypa 3anpoca “BeayLliero” B COOTBETCTBUMN C NOPSAKOM CrieJOBaHNS Mpu nepegaye no fMHum

CBs13M NpuBeaeHa B Tabnuue 28:

Tabnuua 28
Uma Tun KonunyectBO JonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX oanT 3HauYeHue
Address unsigned char 1 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 178 Kon komaHabl “ 3anucarb...”
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Umsa Tun KonunuectBO OonycTtumoe
= OnucaHue
AaHHbIX AaHHbIX G6anT 3Ha4eHue
[nvnHa 6noka nepenaBaemom
Length : 4 “ ”
unsigned char 1 MHCpopMaLMK B 3anpoce “BeayLLero
Data_1 1 “...maponb nonb3oBarens’
Data 2 unsigned int 2 0...65535 Maponb nonb3oBartens
crci Lo
unsigned char 1 0...255 Cy 'DL = —
. TapLunn 6anT KOHTPOSbHOM
CRC16 Hi cyMMbI JaHHbIX CRC16

CTpykTypa oTBeTa “BeOMOro” B COOTBETCTBMU C MOPSAKOM CriefoBaHusa Nnpu nepegave no nvHum

CBsI3M NpuBeaeHa B Tabnuue 29:

Tabnuya 29
Uma Tun KonuuyecTtBO Oonyctumoe
. OnucaHue
AaHHbIX AaHHbIX oanTt 3Ha4YeHue
Address 0...249 Agpec “BegomMoro” B fiMHWUM CBA3N
Code 178 Kog komaHab! 3anpoca “BefyLuero’
L e
unsigned char 1 v op 51""6 vo cTa BeAo vo °
CRC16 Lo nagLmin 6anT KOHTPONbHOWN
0. 255 CyMMbI JaHHbIX CRC16
CTapLuui 6aiT KOHTPOMbLHON
CRC16 H CyMMbI JaHHbIX CRC16

2.14.12 KomaHgbl 3anucu “3anucatb pexum oTobpaxeHus”, “3anucaTb pexum paboTbl
TOKOBOrO BbIX0Aa” UCNOMNb3ylTCA ANd 3anucu B paboyyio NnamsaTb ypoBHEMEpPa BbiGpaHHbIX NONb30Ba-

TeneM COOTBETCTBYHOLWUNX PEXUMOB.

CTpykTypa 3anpoca “BeayLliero” B COOTBETCTBUMN C NOPSAKOM CrieJOBaHNS NMpu nepegaye no fMHum
cBs3M npmBeaeHa B Tabnuue 30:

Tabnuya 30
Uma Tun KonunyectBO JonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX 6anT 3Ha4YeHue
Address 0...249, 255 Agpec “BefomMoro” B fIMHWUM CBA3N
Code 177 Kon komaHabl “ 3anucarb...”
Length 3 JnwnHa 6noka nepe,an?eMOVl )
MHCpopMaLMK B 3anpoce “BeayLLero
1 “... peXXum otobpakeHusa"
Data_1 3 “... peXnm paboTbl TOKOBOro
Bbixoaa’
unsigned char 1 Pexxvm oTobpaxeHus:
1 — Tekyulee paccTosiHue.
1.4 2 — Tekywui ypoBeEHb.
3 — CB0ObOOAHOE NPOCTPaHCTBO.
Data_2 4 — Tekywmin o6bem
Pexnm paboTbl TOKOBOrO BbIXOAaA:
0-0...5mA.
0.2 1-4...20 MA.
2-0...20 MA.
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MpopomkeHne Tabnmubl 30

Umsa Tun KonunyectBO OonycTtumoe
= OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4YeHune
creis Lo o onre
unsigned char 1 0...255 Cyap 'D‘v GaliT KOHTPONEHOR
. TapLwuin 6anT KOHTPONbHOWN
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CreAoBaHUs NMpu nepegaye no fvHum
CBSA3K NpuBegeHa B Tabnuvue 31:

Tabnvya 31
Uma Tun KonunyectBO Oonyctumoe
= OnucaHue
AaHHbIX AaHHbIX G6anTt 3Ha4YeHue
Address 0...249 Afpec “BegomMoro” B NMMHUM CBA3N
Code 177 Kop komaHAb! 3anpoca “BegyLiero”
Length 1 JnunHa 6noka nepe,qa?aemom )
unsigned char 1 VIHCpOpMavLI,éIVIVOTBeTa Be,qowloro
CRC16 Lo Mnagwmn 6anT KOHTPOSBbHOM
0. 255 CyMMbI JaHHbIX CRC16
. CrapLunin 6anT KOHTPONbHOW
CRCI16 Hi CyMMbI JaHHbIX CRC16

2.14.13 KomaHga 3anucu “3anmcaTb HOBbIM CUCTEMHbIN agpec” UCMONb3ylTCca AN 3anucu
B 3HEProHe3aBMCHMMYHO NamsTb ypOBHEMEepPA BbIOpPaHHOro Nofb3oBaTeneM CUCTEMHOIO afapeca.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUM C MOPSAAKOM CleloBaHMs Npu nepegaye rno nMHum
CBSi3V NMpuBeAeHa B Tabnvue 32:

Tabnuvua 32
Umsa Tun KonuuyecTtBO Oonyctumoe
_ OnucaHue
AaHHbIX AaHHbIX G6anTt 3Ha4YeHue
Address 0...249, 255 Afpec “BegomMoro” B NMMHWUM CBA3N
e
unsigned char 1 AP —
OnuHa 6noka nepenasaemom
Length 5 “ ”
nHcopmaLmMm B 3anpoce “BedyLlero
Data_1 17 Twun yctponctea 17
Data 2 unsigned int 2 0...65535 3aBopckon Homep
Data_3 HoBbI cucTeMHbIN agpec
Mnagwwmii 6aiT KOHTPONBLHOWN
CRC16 Lo unsigned char 1 0...255 cymMmbl faHHbIXx CRC16
. Crapun 6anT KOHTPONbLHOM
CRC16 Hi cyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CreAoBaHUs NMpu nepegaye no fvHum
CBs3M NpuBeaeHa B Tabnuue 33:

Tabnuya 33
Uma Tun KonunyectBO JonycTtumoe
- OnucaHue
AaHHbIX AaHHbIX 6anT 3HaYeHue
Address _ 0. 249 ‘|"|OBbIVI CVIC;TEMHI:IVI agpec
unsigned char 1 BEOMOro” B NIMHUN CBS3M
Code 37 Kop komaHAb! 3anpoca “BegyLero”
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MpopomkeHne Tabnumubl 33

Umsa Tun KonunuectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4yeHune
e
unsigned char 1 T P u,v =T A
Data 1 17 un yctponcTea: 17 gnsi
- ypoBHemepa
Data 2 unsigned int 2 0...65535 3aBofckon Homep
Data_3 AnnapaTHasa Bepcus
Data 4 Bepcua nporpammMHoOro
— obecneyeHuns
unsigned char 1 0...255 1 6ail Y
CRC16 Lo g Mnagwmin 6anT KOHTPONbHOWN
CyMMbI JaHHbIX CRC16
. Crapwun 6anT KOHTPOSbHOM
CRC16 Hi CyMMbI JaHHbIX CRC16

CucTeMHbI agpec ypoBHEMEPA HE U3MEHUTCS, €Cnv MPUHATBLIA 3aBOACKOM HOMEp He coBnagaeT
C 3aBOACKMM HOMEPOM YpOBHEMEpPA, TUM YCTPONCTBA TakKe AOSPKEH COOTBETCTBOBATL TMNy 17 Anga AaH-
Horo ypoBHeMepa. [pu coBnageHun 3aBOACKOrO HOMepa M TUNa YCTPOWCTBA HOBbIM CUCTEMHbIV aapec
ypOBHeMepa cpasy 3anvcbiBaeTCs B €ro 9HeproHe3aBnCcUMyo namsaTb. Ecnn cuctemHbli agpec ypoBHe-
Mepa 3aBeAOMO HEMN3BECTEH, TO AN obpalleHns K ypoBHEMEPY HEOOXOAUMO OTKIIOYUTL BCE ApYyrue ycT-
porcTBa OT NUHUWN CBA3W U NocraTb Mbylo KOMaHA4y YTEHUs C CUCTEMHbIM agpecoM 255. lNMockonbky
CUCTEMHBIN agpec 255 sBnseTca “lMpokoBeLlaTenbHbIM”, NOCNEe BbINOMHEHMS KOMaHObl C Takon agpe-
cauuven ypoBHemep oTBeYaeT CO CBOMM TEKYLLMM CUCTEMHBLIM aapecoM.

2.14.14 KomaHpa 3anucu “3anucaTb TapUpPOBOYHYH Tabnuuy” wucnonb3yetca Ans 3anucu
B paboyylo NaMaTb ypOBHEMEpPA TapupoBOYHOW Tabnuubl nonb3oBaTtens. [pu BbINONIHEHWM 3TOW KOMaH-
Obl Bcerga npoucxoauT 3anmcb 32 CTPOK MacCuBa 3HaAYE€HUW YPOBHS UMW MaccuBa 3HavyeHun obbema
TapupoBoyHon Tabnuubl. Ecnu TapupoBouyHaa Tabnuua COCTOMT M3 MEHbLUEro KonudecTtBa CTpPOK,
TO 3HAYEHMS HENCMNONb3YeMbIX CTPOK AO0MKHbI BbITh 3aaHbl Nonek3oBatenem kak FloatNAN.

MpumeyaHwme - LLlar Touyek TapMpoBOYHONM TabNULbI MOXET BbITb Kak paBHOMEPHbIM, TaK 1 HepaB-
HOMEpHbIM, HO B Crlyyae, Korga B NporpamMmmMupyeMbiX 3HaYeHUsIX YPOBHS MM 06bema TOYeK TapupoBoY-
HoW Tabnuubl pe3epByapa OTCYTCTBYET MOHOTOHHOCTb HapacTaHus unu ybbiBaHWs, 3anucb B NamsiTb
ypOBHeMepa Takon TapupoBOYHOM Tabnuubl NnpuBeaeT K HEBEPHOMY NepecHeTy U3MEPEHHOrO 3HaYeHUs!
TEKYLLEro ypoBHSI KOHTPOIMPYEMOW cpefbl B TEKYLLMIA OOBEM.

CTpykTypa 3anpoca “BeayLliero” B COOTBETCTBUMN C NOPSAKOM CrieJOBaHNS Mpu nepegave no fMHum
CBs3M NpuBeaeHa B Tabnuue 34:

Tabnuuya 34
Uma Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX oanT 3HauYeHue
Address 0...249, 255 Agpec “BegomMoro” B fIMHWUM CBA3N
Code 166 Kon komaHabl “ 3anucaTtb )
TapupOBOYHYIO Tabnuuy
unsigned char 1 "
Length g 130 JnwnHa 6noka nepe,qa?aemom )
MHcdopMmaunm otTeeTa “BeOMOro
Data 0 0 MaccuBs 3HaquI/IIiI YPOBHS
- 1 MaccuB 3HauyeHur oobema
3HayeHne CTPoKkM 1 TapMPOBOYHOMN
Tabnuubl, B MM Ans naeHtudmkatopa
Data_1 float 4 0...99999 0 B 3anpoce nB % « 100 gns
naeHtTudumkaTopa 1 B 3anpoce

67



FOAWUI.407629.014 P3

MpopomkeHne Tabnuvubl 34

Umsa Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4YeHue
3HauyeHue CTpokM 32 TapupOBOYHOM
Data_32 float 4 0. 99999 Tabnmupl, B MM Ons geHTudmkaTopa
0 B 3anpoce n B % « 100 gns
naeHtndmkaTopa 1 B 3anpoce
crets L e
unsigned char 1 0...255 Cyap 'D‘v GaliT KOHTPONEHOR
. TapLwuin 6anT KOHTPONbHOWN
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBeETa “BEAOMOr0” B COOTBETCTBMM C NMOPSOKOM CreOBaHUSA N B 3aBUCUMOCTU OT KO-
MaHZbl YTEHUs1 Npy Nepegaye No NMHUKM CBS3U NpuBedeHa B Tabnuue 35:

Tabnuua 35
Umsa Tun KonunyectBO Jonyctnmoe
= OnucaHue
AaHHbIX AaHHbIX G6anTt 3HavYeHue
Address 0...249 Afpec “BegomMoro” B NMMHUM CBA3N
Code 166 Kop komaHAb! 3anpoca “BegyLero”
Length 1 ,El,nm:a 6an0Ka n:apenoi:?eglom o
unsigned char 1 MHAopM ':"Vém ? P B ,qyl:u. r
CRC16 Lo Mnagwwuin 6aiT KOHTPONBLHOW
0. 255 CyMMbI AaHHbIX CRC16
. CrapLunin 6anT KOHTPONbHOW
CRC16 Hi cyMMbl JaHHbIX CRC16

2.14.15 Ynpaenswowasa komaHga “ CoxpaHUTb napameTpbl” NpefHasHavyeHa AN COXpPaHEeHusi
3anucaHHbIX B paboyylo NaMsaTb OaHHbLIX B SHEProHe3aBUCUMOW NamsATH ypoBHemepa. [ns BbINONHEHUS
onepauun CoXxpaHeHns OaHHbIX B 3HEProOHE3aBUCMMOMN NaMATU YPOBHEMEPA, 3Ty YNPaBAoLLY0 KOMaHAY
HeobxoAMMO nofaBaTb cpasy 3a KoMaHgamu, onucaHHbiMu B nn. 2.14.10, 2.14.11, 2.14.12 n 2.14.14,
nockornbKy paboyvas namsATb He obecneynBaeT COXPaAHHOCTb HAXOASALLUMXCHA B HEW OaHHbIX NOCIe BbIKMNH0-
YEHUS U NOBTOPHOIO BKIOYEHMS NUTaHUSA ypoBHemepa. CoxpaHeHne AaHHbIX B S3HEProHe3aBUCUMOK na-
MSTU NPOUCXOANT He Bornee 3 ¢, BO BpEMSA COXpaHeHWsi ypOBHEMEDP HE OTBEYaeT HM Ha Kakne KOMaHgpbl.

BHUMAHUE! B TEMEHUE BPEMEHU 3ANMUCU B QHEPTOHE3ABUCUMYIO NAMATb YPOB-
HEMEPA NEPEOAHHbIX OAHHbIX KATEFTOPUYECKWU 3AMPELUAETCA OTKIMIOYATb YPOBHE-
MEP OT MCTOYHUKA NMNTAHUA, TAK KAK 3TO MOXET NPUBECTU K NMOTEPE BCEX OAHHbIX
B QHEPTOHE3ABUCUMOW NAMATU U NOCNEAQYIOLWEMY OTKA3Y YPOBHEMEPA.

CTpykTypa 3anpoca “BeayLliero” B COOTBETCTBUMN C NOPSAKOM CrieJOBaHNS NMpu nepegave no fMHum
cBsA3M NpvBeeHa B Tabnuue 36:

Tabnuuya 36
Uma Tun KonunyectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4YeHue
Address 0...249, 255 Afpec “BefomMoro” B NMMHUM CBA3N
Code 162 Kop KOMaH,D.I:,:I CoxpaHutb
napameTpbl
[nuHa 6noka nepenaBaemonm
Length . 1 B y
unsigned char 1 nHpopMaLLMK B 3anpoce “BeayLLero
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWN
0. 255 CyMMbI AaHHbIX CRC16
. CrapLuui 6aiT KOHTPOMbHON
CRCI16 Hi CyMMbI JaHHbIX CRC16
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CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CredoBaHUs NMpu nepegaye no fvHum

CBSA3K NpuBegeHa B Tabnvue 37:

Tabnuua 37
Umsa Tun KonuyectBo | [HOonyctumoe
_ OnucaHue
AaHHbIX AaHHbIX G6anTt 3HavYeHue
Address 0...249 Afpec “BegomMoro” B NMMHUM CBA3N
Code 162 Kop komaHAb! 3anpoca “BegyLero”
Length 1 ,El,nm:a 620Ka zep:n:?a:M:mo .
unsigned char 1 MHEOPM v""gmv TBeTa BeA Nl r
CRC16 Lo Mnagwwin 6aiT KOHTPOMBLHOWN
0. 255 CyMMbI JaHHbIX CRC16
. CrapLunin 6aiT KOHTPONbHOW
CRCI16 Hi cyMMbl JaHHbIX CRC16

2.14.16 TecTtoBas komMaHOa “3Jxo0 curHan’ npegHasHadeHa Ana obHapyXeHWs MOAKMHYEHHbIX
K NMUHUM CBA3U NoBbIX YCTPOMUCTB, paboTalolwmx no onMcbiBaeMoMy NPOTOKONY o6MeHa 1 UMeLUX 3a-
OaHHbIN CUCTEMHBIV afpec.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUM C MOPSAAKOM CleloBaHMs Npu nepegaye rno nMHum

CBSA3K NpuBegeHa B Tabnvue 38:

Tabnuuya 38
Uma Tun KonuuyecTtBO OonycTtumoe
N OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4eHune
Address 0...249, 255 Afpec “BefoMoro” B NMMHUM CBA3N
Code 16 Kop komaHAabl “ 9xo curHan”
Length 3 OnuHa 6noka nepenasﬁemom )
nHpopMaLMK B 3anpoce “BeayLLero
Data 1 unsigned char 1 170 UpeHTudukatop 1
Data 2 85 WpaeHTudukartop 2
CRC16 Lo Mnagwmin 6anT KOHTPONbHOWN
0. 255 CyMMbI JaHHbIX CRC16
. CTapLuuin 6aiT KOHTPOMbLHON
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CreAoBaHUs NMpu nepegaye no fvHum

CBSI3U NpuBedeHa B Tabnuue 39:

Tabnuvua 39
Uma Tun KonunuectBO OonycTtumoe
= OnucaHue
AaHHbIX AaHHbIX G6anTt 3HavYeHue
Address 0...249 Afpec “BefomMoro” B NMMHUM CBA3N
Code 16 Kop komaHAb! 3anpoca “BegyLero”
Length 3 OnunHa 6noka nepena?aemom )
nHopmaunm oTeeTa “BeJOMOro
Data_1 unsigned char 1 85 WoeHTudukaTop 2
Data_2 170 WoeHTudukaTop 1
CRC16 Lo Mnagwmn 6anT KOHTPOSBbHOM
0. 255 CyMMbI AaHHbIX CRC16
. CTapLuuin 6aiT KOHTPOMbHOMN
CRCI16 Hi CyMMbI JaHHbIX CRC16
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2.14.17 Ynpaensawouwas komaHga “lepexon B pexXum nporpamMmmumpoBaHMA” npedHasHadeHa
Ons nepeBoa ypoBHeMepa B crieymanbHbl pexnuM, NO3BOSIAIOWMIA NepenporpaMmMmnpoBaTh HaxoasLee-
Cs1 B €r0 3HEeproHe3aBNCUMON NamaTK NporpaMMHoe obecneyeHue.

CTpykTypa 3anpoca “BeayLliero” B COOTBETCTBUMN C NOPSAKOM CrieJOBaHNS Mpu nepegave no fMHum
CBs3M npmBeaeHa B Tabnuue 40:

Tabnuua 40
Uma Tun KonunuectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6ant 3Ha4eHune
Address 0...249, 255 Agpec “BegomMoro” B fiMHUM CBA3N
Code 96 Kop komaHap! “Mepexon B )
peXxum nporpaMmMmnpoBaHus
unsigned char 1 [OnuvHa 6rnoka nepenasaemMoi
Length 4 P "
nHpopMaLMK B 3anpoce “BeayLLero
Data 1 17 Twun yctponcTea: 17 ans
- ypOoBHEMEpa
Data 2 unsigned int 2 0...65535 3aBopckon Homep
crets L v
unsigned char 1 0...255 Cy 'D‘v o -
. TapLwm 6anT KOHTPONBbHOWN
CRC16 Hi CyMMbI JaHHbIX CRC16

CTpykTypa oTBETa “BEAOMOIr0” B COOTBETCTBMM C MOPSIAKOM CreAoBaHUs NMpu nepegaye no fvHum
CBSA3U NpuBegeHa B Tabnvue 41:

Tabnuua 41
Uma Tun KonunuectBO Jonyctnmoe
- OnucaHue
AaHHbIX AaHHbIX 6anTt 3Ha4yeHune
Address 0...249 Agpec “BegomMoro” B fIMHWUM CBA3N
cod 96 Kog komaHab! 3anpoca “BefyLuero’
Length 5 JnunHa 6noka nepe,qa?aemom )
MHcopmaumm oTeeTa “BE4OMOrO
Data_1 unsigned char 1 0 WpeHTudukatop 1
CRC16 Lo Mnagwwii 6aiT KOHTPONBLHOWN
0. 255 CyMMbI JaHHbIX CRC16
. CrapLunin 6alT KOHTPONbHOW
CRCI16 Hi CyMMbI JaHHbIX CRC16
2.15 Pa6oTta B coctaBe ACY Tl
2.15.1 [Ona pabotbl B coctaBe ACY TI1 HeobxoouMO MOAKMIOYUTE YPOBHEMEP C MOMOLLBIO

apjantepa uHTepdencos RS485 k NOBM. Ha NM3BM tpebyetcsa yctaHOBUTHL nporpaMmmHoe obecneveHue
ACY TTI1, koTopoe ocyLiectBngeT obMeH AaHHbIMU C YPOBHEMEPOM W NPON3BOAUT 06paboTky nocTynato-
LWMX C Hero AaHHbIxX. JanbHenwne gencrems HEOOXOAMMO NMPOU3BOAWUTbL B COOTBETCTBUM C ONMUCAHWEM
Ha yCTaHOBNEHHOE nporpaMmHoe obecneyeHune, KOTOpoe, Kak NpaBuno, paspabaTbiBaeTcsl AN KOH-
KpeTHOro obbekTa ¥ MoXeT OblTb BbINOMIHEHO AnA OnepauuoHHbIX cuctem MS DOS,
Windows 95/98/2000/NT/XP/Win7.

2.15.2 T[lepepaya uHGOPMaLUM OT YypOBHEMEpa NPOM3BOAMTCA MO 3anpocy C KOMMboTepa.
[na obmeHa faHHbIMK Mexay ypoBHemMepom 1 NMOBM ncnonb3yetcsa NnpoTokosn, onncaHne KOToporo npwu-
BeaeHo B nogpasgenax 2.13 n 2.14 Hacrtoswero P3.
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3 TEXHUYECKOE OBCNYXUWBAHUE
3.1 O6wume cBeaeHus

3.1.1 K TexHnyeckomy ob6Cny>XMBaHMO YpOBHEMEPA AOMYCKAETCS 3MEKTPOTEXHUYECKMI NEPCO-
Hamn, UMeKLWMN KBannUKaLMOHHYK Tpynny no TexHuke Oe3onacHoOCTU He Hwxke |V B COOTBETCTBUM
¢ MNTO3I, o3HakoMMEeHHbIV ¢ HacToAWwMM P3.

3.1.2 Mpwn akcnnyaTaunm ypoBHEMEp crnenyeT obeperatb OT MEXaHUYECKUX MOBPEXOEHUN.

3.1.3 TexHudeckoe obcCrnyxnBaHMe ypOBHeEMepa HeoOXOAMMO MPOU3BOAMTL OOMH pa3 B roA
unu yepes 8000 4 akcnnyaTtauuun B criegyroLllem nopsiake:

— BHELUHMM OCMOTPOM YCTaHOBWUTb OTCYTCTBME BMAMMbLIX MOBPEXAEHWUN U OedeKTOB, NpensTcT-
BYIOLLMX MPUMEHEHUIO YPOBHEMEPA MO Ha3HAYEHWIO;

— yAanuTb MNbifib U TPS3b C HapYXHbIX MOBEPXHOCTEN, NPW HEOOXOAMMOCTU OYUCTUTL aHTEHHO-
BOJTHOBOZHYIO CUCTEMY YPOBHEMEPA OT 3arpsi3HEHNIA U HANUMaHWN;

— MpOBEpUTb HAAEXHOCTb KPEnreHWst ypoBHEMepa Ha MecTe ycTaHoBKW. [Mpu HeobxoaumocTu
NOATAHYTbL BONThLI KpenneHus ypoBHeEMepa K conaHLy pesepByapa;

— MPOBEPUTbL LLENMOCTHOCTb 3aXKMMOB 3a3€MITEHUS U 3a3€MIIAIOLLMX NPOBOSHNKOB;

— NpOBEPUTb COXPAHHOCTb NIIOMO, MAPKUPOBKW B3PbIBO3ALLMTHI;

— npoBepuTb paboTOCNOCOOHOCTb KHOMOK, MMEKLLMX MarHMTHoe ynpaeneHue, n paboTocnocob-
HOCTb 3HEProHe3aBMCUMMOWN NaMsTU ypoBHEMepa, NMOBTOPHO MPOBEAst MPOrpPaMMHY0 HacTpOWKy B COOT-
BETCTBMM C METOAMKON Nogpasaena 2.8 HacTosiwero P3.

3.14 Mpn HeobXxooMMOCTU AEMOHTaxa ypoBHeEMepa B Cllydae HeMCNpPaBHOCTW MIU MO WUHOM
npuyMHe JOMNycKaeTcs CHUMaTh TONbKo 6ok 06paboTkM, OTCOEANHMB €ro OT aHTEHHO-BONTHOBOOHOW CUC-
Tembl. [Mpn 3TOM aHTEHHO-BONHOBOAHAsA cUCTeMa ocTaeTcs Ha chraHue pesepByapa u obecnedmBaeT ero
repMeTU4HoCTb. [nsi NnpoBefeHns onepauun OeMOHTaxa HeoOXoaMMo OBecTouMTb YPOBHEMEP, OTCO-
e[VHUTb NpoBoaa ero kabenen ot kabenewn (kabens) cBA3M B KIEMMHOW KOpoOKe, OTBEPHYTb BOMTLI Kpe-
nneHus cpnaHueB BOMHOBOAOB K 6510Ky 06paboTkm (pUCyHOK 4) u, cobrniogasi OCTOPOXHOCTb, OTAENUTb
Onok ob6paboTkn ypoBHEMepa OT aHTEHHO-BOJSIHOBOOHOW cucTeMbl. MOHTaX ypoBHeMepa Heobxoanmo
OCYLLECTBNATL B 0O6paTHOM nocneaoBaTenbHOCTY.

3.2 OGHoBRNeHue NporpaMmMHoOro obecneyeHus

3.2.1 B ypoBHemepe npeanpusaTUeM-U3roToButenem npeaycMoTpeHa BO3MOXHOCTb 06HOBIe-
HMS NporpaMMHoro obecrneyexus (nepenporpammmnpoBaHue).

NMpumeyaHue - YpoBHeMep € annapaTHOW Bepcuen Huxe 3 U NporpaMMHON Bepcuemn Huxe 6
HE NOOAEPXUBAET pexum nepenporpaMmmMupoBaHUA.

Y3HaTb annapaTHyl U NPOrpaMMHYK BEPCUM YpPOBHEMEpPA MOXHO C MOMOLLbIO TUMOBOMO Mpo-
rpammMHoro obecrnedeHus (nporpammbl Bars3xxMIUtil.exe Ha npunaraemom KOMMakT-gUCKE), UNu ¢ no-
MOLLbIO KOMaHAbl YTeHUS “ CuMTaTh CUrHATYpY” , ONUcaHMe KOTOpoKn NnpuBeaeHo B n. 2.14.8.

3.2.2 [na BbINONHEHMs MNpoueaypbl OOHOBIEHUS NPOrpamMMHOro obecneyeHuss HeobXxoaAMmo
BbINOMHWTL CreayLwue JencTBUS:

— 3arpys3vTb C canTa NpeanpuaTust - U3roTOBUTENHA WK B3ATb Ha MpuriaraeéMoM KOMMAaKT-AMCKe
C TUMOBbLIM MporpamMHbIM obecnedeHnem cann Bars3x2MI_v_ XX _YY.bin2, roe XX - nporpammHasi
Bepcus, YY - annapatHas Bepcus ypoBHeEMePa;

— YpOBHeMep noaknounTb No nHtepdgency RS485 uepes cootesetcTByoWwWM agantep k NOBM, 3a-
TeM nogaTb Ha ypoBHEMEP NMUTaHMe B COOTBETCTBMU C M. 1.2.7 HACTOsILEro pykoBoaCTBa;

— C MOMOLLbI TUMOBOro NporpamMmmHoro obecneveHus (nporpammbl Bars3xxMIUtil.exe Ha npuna-
raeMoOM KOMMaKT-AWCKE) UITM MHOW COOTBETCTBYHOLLEWN NpOrpaMmbl Nonb30BaTens nogate ynpaBnsitoLLyo
komaHgy “lMepexon B peXXMm NporpaMmMmpoBaHua’ Ha OOHOBIEHME NPOrpaMMHOro obecneyeHus;

— OCYLEeCTBUTb BbIXOA M3 TMMOBOro NporpaMmMHoro obecneyenuns (nporpammbl Bars3xxMIUtil.exe
Ha npunaraeMoM KOMMakT-AMCKE) UNU MHOW COOTBETCTBYIOLLEN NporpaMMbl Nonb3oBaTensd Ans ocsobo-
xaeHus COM - nopta N3BM,;

— 3anyctutb Ha MOBM nporpammy Hyperterminal ana onepauunoHHoi cuctembl (OS) Windows
WK aHanornyHy nporpammy Ans gpyron OS, nogdepxuBaloLlyld nepefadvy LaHHbIX MO MPOTOKOMy
"Xmodem". Co3gaTb HOBOE MOAKITHOYEHNE U MPUCBOUTE EMY Kakoe-nnbo Npon3BosibHOE NMS;
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— B NapameTpax CO3[aHHOro noakmntoyenHnst Bbibpate COM - nopt MN3OBM, kK KOTOPOMY MOAKIOYEH
aganTep nHtepdenca RS485, ceasbiatowmn NMN3BM ¢ ypoBHEMEPOM;

— B napameTpax HacTpoikn COM - nopta NM3BM BbIGpaTh CKOPOCTh Nepenayvn aaHHbix 9600 6ut/c;

— yKasaTb annapaTHoe ynpasneHue notokom ans N3OBM ¢ npoueccopamu Huxe Pentium 4;

— ybeauTbes, 4TO B COOTBETCTBYIOLEM OKHE nporpamMbl Hyperterminal (MnvM aHanormyHon) nosisu-
nnceb cumBornbl "C", 4TO roBopuT 06 YCMELIHO YCTaHOBIIEHHOW CBA3M C ypoBHemMepoM. Ecnim cumeonel “C”
He MosIBUIMCb, HeobxoaMMo MpoBepuTb HacTporkn COM - nopta NOBM, nuHMo CBA3M M NOBTOPUTH
npegbigywiye atanbl 3aHOBO. [JoOUTECA YCTAaHOBMNEHWS CBSI3N C YPOBHEMEPOM;

- B cryyae HeobxoAMMOCTVM OTMEHbI Npoueaypbl OOHOBNEHUS NPOrpaMMHOro obecneyeHnst ypoB-
Hemepa [OCTaTOYHO OTKMYUTL ero nutaHue. Mpu nocnegyoweM BKOYEHUN ypoBHeMep ByaeT dyHk-
LMOHMPOBAaTb C NPEXHUM NPOrpamMmmMHbIM 0becneyeHnem.

BHUMAHUE! OANbHEWULWEE BbINOJIHEHUE NPOLEAYPbI NMEPENPOrPAMMUPOBAHUSA
NPUBEAET K HEBO3MOXXHOCTU BO3BPATA K NPEXXHEMY NMPOrPAMMHOMY OBECMEYEHUIO.

— BblOpaTb B MeH nporpammbl Hyperterminal (unu aHanormyHown) Bknagky “lMepepava”,
B Hen — koMaHay "OTtnpaBuTb hawnn...", ycTaHOBUTb napameTp npoTokona — "Xmodem", ykasaTb NyTb
K oTnpaengemomy danny Bars3x2MI_v_XX_YY.bin2;

— HaxaTb KHOMKy “OTnpaBuTb”, NOSIBUTCS OKHO OTNpaBKku BbIGpaHHOro aina u HayHeTcs nepenpo-
rpaMMmnpoBaHne ypoBHEMEPA;

— rocre 3aBeplieHus OTMpaBku pavna u ycrnewHoro obHOBNEHMS BCTPOEHHOro MpPOrpaMMHOro
obecrneyeHnsi, B COOTBETCTBYIOLLEM OKHE mporpammbl Hyperterminal (v aHanorm4yHomn) OOSMKHbI Nosi-
BUTbCA cumBorbl "OK" n HOBOWM NporpamMmme ypoBHeEMepa aBToMaTU4eCcku OyaeT nepedaHo ynpaerneHue;

— B Clnydae nepegayvv HeEBEpPHOro gana unu nponagaHus NUTaHUs ypoBHeEMEpPaA HENOCPeaCTBEH-
HO Ha 3Tane OTMnpaBku BbIOpPaHHOro harna, ypoBHEMEP OCTaHETCS B pPeXMME nporpammupoBaHus. Bbl-
BOZ, YpOBHEMEPA M3 3TOr0 pexrMMa MOXeT ObITb OCYLIEeCTBMEH TOMbKO crneunanuctaMmum npegnpusTus-
nsrotoButens. lNpegnpuaTne-n3rotoButenb He HeceT OTBETCTBEHHOCTWM nepen notpebutenem, B TOM
yucne Mno rapaHTUMHbIM 00si3aTenbCTBaM, 3a HapylweHue paboTocnocobHOCTM ypoBHEMepa, Mpou3o-
wegliee npv camocTosiTeNibHOM 0BHOBNEHMN NoTpebuTenem nporpaMmHoro obecneveHus. PekomeHay-
eTCca Mpou3BOAUTb BbIMOMIHEHME OBGHOBMEHMS MpPOrpammMHOro obecnevyeHnss ypoBHEMepa C corfacus
1 C MOMOLLbIO CNeLManucToB NpeanpusiTua-u3roToBuTens.

4 TPAHCNMOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue

41.1 YpoBHEMEpPBLI B TPAHCMOPTHOM Tape MOryT TPaHCMOpPTMpOBaTbCA N0ObIM BUOOM TpaHC-
nopta (aBMaUMOHHbLIM — B OTannMBaeMbIX repMeTU3NPOBAHHBIX OTCEKax) B COOTBETCTBMM C npaBunamm
nepeBo3Ky rpy3oB, AENCTBYIOLUMM HA JaHHOM BuAe TpaHcnopTa.

41.2 PasmelleHre n kpenneHne ynakoBaHHbIX B TPAHCMOPTHYKO Tapy YPOBHEMEPOB AOJIKHO
obecneunBaTb UX YCTOMYMBOE MOSIOXKEHUE M UCKMOYaTb BO3MOXHOCTb yAapoB ALLMKOB ApYr O Apyra
M O CTEHKM TPaHCMNOPTHOIO CPeACTBa.

4.1.3 YcnoBua TpaHCMNOPTMPOBaHMSA SABMSIIOTCA TakMMW  XKe, KaK YCrOBUS XpaHeHusa 5
no NOCT 15150-69.

4.2 XpaHeHue

421 XpaHeHve YCTPOWCTB [OIMPKHO OCYLLECTBMATLCA B Tape NpeanpusTUs-U3roToBUTENS
B YCIOBUSIX, XapaKTePHbIX ANs oTannuBaemMbix xpaHunuiy (ycnoeus xpaHenus | no FTOCT 15150-69).
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MpunoxeHne b
(cnpaBo4HoE)

BapuvaHTbl noAKmntoyYeHnst ypoBHEMEpPa

YposHemep BAPC 322(332)MU BropuiHoe 060pyaosaHue
Ka6enb Ne 1 Buras napa Mpeo6pasosatens NHTepdeiica
3enebin 1 /’_ /’_ 1 | RS485(A, Data +)
CuHu# 2 = = 2 RS485(B, Data -)
Kopu4.(Qkp)| 3 | -1 3 RS485 (C, GND)
XKentbin 4 =
Bl 5 |-  OTcyTcTBMe paavoyacToTHbIX
To—— L HaBOAOK UMM MoMex
YposHemep BAPC 322(332)MA BropuuHoe o6opyfosaHue
Ka6enb Ne 1 Buras napa MNpeobpasosatens HTepdeica
3eneHbilit 1 ) /’_ /’_ 1 | RS485(A, Data +)
Cunni 2 —7/ —7/ 2 RS485(B, Data -)
Kopua.(3kp) | 3 [t A 3 RS485 (C, GND)
AKentbin 4 -
Benbili 5 |- Hanuuue pagnodactoTHbix
Toaaiin 5 HaBOMOK UMM NOMex
YposHemep BAPC 322(332)MA BropuuHoe o6opyaoBate
Kabenb Ne 1 Buras napa MpeobpasoBatenb WHTepdeiica
3eneHbiit 1 /’_ /’_ ) 1 | RS485(A, Data +)
CuHwni 2 —/ . 2 RS485(B, Data -)
Kopu.(3kp) | 3 |- 3 | Rs485(C, GND)
XKentbin 4
Eensin 5 Hanuuve pagmoyacToTHbIX
T~ - HaBOJOK UMK NoMex

PucyHok B.1 — BapraHTbl nogknoyeHuns uenen uHtepdernca RS485

YposHemep BAPC 322(332)MA BropuuHoe obopyaosaHme
Kabenb Ne 2 VICTOYHMK NUTaHns
KpacHblii 1 +24 B
YepHbilil 2 2 -24B
Benbin 3
XKenTbin 4
3eneHbln 5
CuHuiA 6

PucyHok B.2 — lNMogkrntoyeHne uenu nutaHns
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YpoBHemep BEAPC 322(332)MU Bropudtoe oGopyaoBaHie
Kabenb Ne 2
KpacHbin 1
—epbit 2 I Harpyaka 1
Benbin 3
XKentbii 4 ___ U nuranua 1
3eneHbln 5 ~,
CuHuin 6 % ~ U nuTaHua 2
Harpyska 2

PucyHok B.3 — MNpumep nogknioveHus Lenen penerHbiX BbIXO40B

YpoeHemep BAPC 322(332)MU

BropuyHoe o6opynosaHve

Kabenb Ne 1
3eneHsbln

CuHui
Kopwuu.(3kp)
XKentbin

PeructpaTtop Toka
1 +
2 —

Benbliii

ojaldhlwiN]|-~

KpacHbin

OTcyTcTBME ranbBaHUYecKomn
pasBsi3KW BbIXoAa HENPEPLIBHOMO
KaGenb Ne 2 TOKOBOTO curHana VICTOUHVK NuTaHus

1 +24 B
2 -24B

KpacHbin

YepHbin
Benbin

XKenTtbin

3erneHbin

(&) K1 N Y Y N
|

CuHun

YpoeHemep BAPC 322(332)MU BropuuHoe 060pynoBaHme

Kabenb Ne 1 VCTOYHUK NnuTaHmns 1
3eneHbli 1 1 +24 B
CuHMI 2 2 -24B
Kopumy.(3kp)| 3 |- Peructpatop Toka
XKentbin 4 1 +
Benbin 5 2 -
KpacHbin 6 —

Hanuune raneBaHuyeckom
pa3BA3KM BbIXOAA HEMPEpPbIBHOMO
Kabenb Ne 2 TOKOBOTO curHana VICTOYHVK NUTaHWS 2
1 + 24 B
2 -24B

KpacHbIn

YepHbin
Benbin

XKenTtbin

3eneHbln

o |o|s|w N |-
|

CUHWIM

PucyHok B.4 — lNogkntoyeHne Lenen nnTaHnsa n BbIxo4a HenpepbiBHOr0 TOKOBOMO curHana
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